ABMaLUMOHHbIE NYLKN

"Hanbonee Ba>xHbIM B BO34yLHOM 60K 6biia cTpenbba, 3ateM pas3/inyHas TaKkTuKa BCTYM/IEHUS B
60 n nocaeaHUM U3 Bcero - CO6CTBEHHO yMeHue netatb. "

MoanonkoBHuK B. A. "Bunnn" buwon, Koponesckue BBC (Benukobputanns) Bpemén Mepsoit Muposoii, 72 nobeabl.

Mywka - Hanbonee WMPOKO UCMONIb3YEMOE M BaXHOE OpyXKue Knacca "Bo3ayx-Bo3ayx" m3 Bcex,
Korga-nnbo un3obpeTéHHbIX. McTopma aganTtaumu 3TOro BMAA OPYXMUS OYEHb MHTEPECHaA W MOXET
6bITb OO6BbEKTOM OTAENbHOr0 WCCNeaoBaHWs, HO B AAHHOM C/ny4Yae Mbl pPacCMOTPUMM  TOJIbKO
HeobxoanMble CBeAeHus.

MywKn KraccmbuumpyoTcs Kak HernoABUXHblE M MOABUXHblE. HenoABMXKHble YCTAHOBJIEHbI
XECTKO, 06blYHO HanpaBfieHbl BNepén M HaLenMBalTCsa MNepeMelleHMeM caMonéTa. loaBuXHble
NywWwKN, MOryT 6biTb HaLeNeHbl OMepaTopoM BBEpPX WM BHU3 W U3 CTOPOHbl B CTOPOHY, 4TO6bI
OXBaTUTb HEKOTOPYI 30HYy B JIl0O60M HanpaB/ieHUM OTHOCUTENbHO caMonéta. Takue nywKu MoryT
YyNpaBnaTbCA BPYYHYK WIN YCTaHaBIMBATbCA B CHAbGXEHHble MEeXaHWYeCKMM MpUBOAOM 6GallHU

(Typenn).

MoBOPOTHbIE MYLIKM, KakK NpaBuio, TPEOYIOT AOMNOSHUTENIbLHOIO Y/eHa 3KMMaxa - onepaTtopa, WU,
cnefoBaTenbHO, YBESIMYEHUS BECA U pa3MepoB CaMOJIETa. YCTaHOB/IEHHbIE XECTKO U HarpasB/ieHHble
BNepén nyLwKM MMeT MHOrMo npemmylecTtB Ans Hebonblioro, MaHeBpeHHOro ucrpebutens. OHM
nerye ycCTaHaBNMBAlOTCSA, UMEKT MeHbllee COMPOTUB/IEHME W MEHbLUYH OTAa4vy. MaHeBpupoBaHue
OTHOCUTENbHO ApPYroro camosiéTa TOXEe HaMHOro npolle, Koraa MpOTUBHUK AO/IKEH YAEpPXMBATbCS
nepes HanagawowwmM, 4Tobbl NONACTb B 30HY OrHs. M03TOMY 3TOT TUN MyLIEeK CTaa NPUMEeHSTbCA ANs
HebOoNbWKMX N MAaHEBPEHHbIX UCTpebuTenen, a NoBOPOTHbIE (TypesibHble) YCTaHOBKM Ansa 6onbluinx u
MeHee MaHEBPEHHbIX CaMOnNéToBs.

B nepvoa [MMepBoit MupoBoin BOMHbI NyTéM npob6 u owMbOK BOOpYyXeHue wuctpebutens ot
TYpe/bHbIX YCTAHOBOK MPULNO K PUKCUPOBaHHbIM TMNaM. CTaHAApTHbIA UCTpebuTenb KOHUA BOMHDI
MMen gBa XECTKO YCTaHOBJIEHHbIX Bnepean nyneméra 30 kanmbpa, 4acTto C CUMHXPOHWU3ATOPOM
cTpenbbbl uepes nponennep.

OrpoMHbIN Nporpecc B pa3BUTUU aBMauun K Hadany BTtopoit MnpoBoin BOMHbI NOBNEK 3a cobon un
nporpecc B pa3BUTUM aBUALMOHHOIO apTU/INIEPUNCKOrO BOOPYXeHUs. osiBneHmne 60/blIMX, XOPOLLO
3alUMWEHHBIX WU BOOPYXEHHbIX 60Mb6apAMpoBLLMKOB MNOTpeboBano 60sblielt OrHeBok MowM OT
ncrpebutenen. Joctmyb €& MOXHO 6blN0 yBenuMyeHMeM Konum4decTBa MynemMéros (MM nyliek),
yBenmuyeHmem ux kanmbpa (pasmepa m Beca CHaps40B) M HavasbHOM CKOPOCTM NONETa CHapsigos,
NPUMEHEHMEM CreumanbHbiX pa3pbiBHbIX CHApPSA0B.

HekoTopble M3 3TUX (HAKTOPOB TECHO B3aMMOCBA3aHbl TakMM 06pa3oM, 4YTO HE MOryT ObITh
yBe/IMUYeHbl camum no cebe. Hanpumep, yBennyeHne Beca CHapsila HeNpeMeHHo BEAET K YBEIUYEHUIO
BeCa BCel KOHCTPYKUMM NyneMéra Wnu nywku. YBENMUYEHHbIM BeC MOABUXHbIX 4YacTeir BeaéT K
6onbluelt NHEPLUMOHHOCTU U, B KOHEYHOM UTOre, YMEHbLUEHUIO Aa/IbHOCTM U T.A4.

[pyron dakTop B 3TOM ypaBHEHUM - nopaxatowmnin. bonblwas ancraHumsa ctpenbbbl He6onbLWNMK
CHapsAaMuM  yBEMUMBAET BEPOSTHOCTb MNonagaHus, HO cHapsa 6onblero Beca MNpu  yCcloBuUM
nonagaHvsa npousBoauT 6onblive paspyweHnss. DTUM  (aKTOPOM O0OBACHAKTCS HEKOTOpble
M3MEHEeHUS BOOpPYXeHus BO BpeMeHa Brtopon Mwuposon. Hanpumep, 6ombapavpoBLUIMK -
OTHOCUTENbHO 60NblOK CaMONET C HU3KOM MaHEBPEHHOCTbK - AOBOSIbHO MPOCTO MOPasnTb, HO
TPYOHO paspywuTb Kn3-3a OPOHMPOBAHMS >XM3HEHHO BaXKHbIX 4YacTel. Takaa uUenb ny4we BCero
MOXeT 6bITb pa3pylleHa MeHbLIMM KOSIMYEeCTBOM CHapsA0B, obnapatowmnx 6onbliei paspyLumnTenbHOM
cunoi. NMpoTMBOMNOMOXHOCTb 3TOMY - HEBOBLLION, HO MaHEBPEHHbIN NCcTpebuTtesnb, NOpasnTb KOTOPbIN
Henerko. NMounck 6onee pa3pywmnTeENbHbIX CPpeEACTB I'IpVIBéJ'I K CO34aHNIO aBNaUMOHHBbIX NyLUEK.

NHTepecHO npocneanTb HekoTopble ob6WwmMe TeHAeHUMM B pa3paboTke BOOPYXEHUS Ans
ncrpebutenen. AMepUKaHCKME KOHCTPYKTOPbI, 4YbWM CaMONETbl Cpa)kanucb, npexae BCero, C
HEMEUKMMN N SAMNOHCKMMW UCTpebuTensMun, aenann CtaBky Ha nynemérbl ¢ 60MbWON AAaNbHOCTbIO
cTpenbbbl. CTaHOAApTHOE BOOpPYXEHMEe OCHOBHbIX aMepukaHckux uctpebutenen (P-51, P-47, F4U,
F6F) K KOHUY BOMHbI cocTaBnsaan 6-8 nyneméros bpayHuHr 50 kannbpa.



OHKM 06bIYHO YCTAHABNMBANUCL B KpbiibsiX, rae 6bL10 AOCTAaTOYHO MecTa, U He TpeboBanacb
CMHXPOHM3aLUMs, a TaKXe YyBeluMyMBanacb NJaowaAb MOpaxXeHus. HeMeuKkMe KOHCTPYKTOpbl
MCMNOJ1b30BaniM KOMBMHUPOBAHHYIO CXEMY pa3MELLEHNSA MyIeMETOB: Mo/ KarnoToM B HOCOBOW 4acTu U
B Kpbl/IbsIX. K TOMY >X€ OHU UMENN TEHAEHLUMIO K HapalMBaHMIO OFHEBOM MOLLUWM MPUMEHEHUEM MYLLEK,
T.K. UX FNABHbIM MPOTUBHUKOM 6bINn TSXKENbIE 60MBapANPOBLLINKN.

Ha 3aknounTenbHOM 3Tane BOWHbI UX pakeTHbI Me-163 n peakTuBHbIA Me-262, ncnonb3yemsble,
npexae BCEro, Kak nepexsaTynku, 6611 BoopyXeHbl YeTblipbMsa 30-MM nywkamu u/unm 50-mm HYPC.

Kpome Toro, ob6e BOOIWOLINE CTOPOHbI MPUMEHANM Aaxe 6o0fblUuMe MyWKU AN OeACTBUS Mo
Ha3eMHbIM LIeNAM, KOTOopble YCTaHaBAMBaAUCh NMoa KpblibsiMu. OQHAKO MOAKPbLIIbEBbIE MYLIKM UMENN
CYLLECTBEHHbIN HEAOCTAaTOK - 60/bLLIOW paAnyC paccesiHusa B OT/IMUYME OT MYLUEK, YCTAHOBMEHHbIX Noj
KarnoToM N CTpensiBNX NpaMo, hakTUUecku Tyaa, Kyaa CMOTpesn NETUMK Yyepes npuuen.

Ons ycTpaHeHus 3TOro HeAocTaTKa WCMONAb30BaJiM METOA YCTAHOBKM MyLIeK Mo YriaoM K
NpPOAOSIbHOM 0OCKM caMonérta, 4Tobbl TpaekTopuM MoNéra CHapsAoOB CXOAMIUCbL Ha pPacCTOSTHUM
npumepHo 700-800 ¢yTos (210-240M), T.e. Ha ONTMMaNbHOW AANIbHOCTN 3((PEKTUBHOIO OrHS.

OTOT MeToA MOo3BOMSAN AOCTMYb CMEPTENbHON TMJIOTHOCTU OFHS Ha AUCTaHUMKW 6ivke 3Tow
BE/IMUYMHBI, HO MPUBOAMU/ K LUMPOKOMY PACCesiHUIO Ha 60/blieM pacCTosAHMMU. JIETUMKM, BragesBlune
HaBblKaMM MeTKOW CTpenbbbl, NpeaAnouYnTan MMEHHO 3TOT MEeTOo/, Hak/laAbiBas TOYKY MakCUMasbHOM
KOHLIEHTpALUMM OrHSA Ha uenb. Ana 60MblIMHCTBA MUIOTOB MPUMEHSICS APYroli MeTod YCTaHOBKMW
BOOPYXXEHMUS, KOraa Kaxabl MnyneMér ycCTaHaB/MBanCs WHAMBUAYANbHO - HEMHOrO BbIlE, HUXE,
neBee, npasee. ITO AaBasio BO3MOXHOCTb MOJIYYUTb HEKOTOPYIO MOLLAAb AOBOJSILHO OZIHOPOAHOM
NJOTHOCTM OTHS.

XOTS MaKCMMasnbHOM MIOTHOCTM HEe A0CTUrasioCb, CpPeAHWUi NETUMK-UCTPEBbUTENb UMEN Nyudllyto
BO3MOXHOCTb A/ nonagaHus B Uenb. [lpeMMyllecTBa 3TOr0 MeToAa OYEeBUAHbI, MOCKO/bKY
MakKcmMMasibHasi MIOTHOCTb OrHSA 06bIYHO He 6bia HeobxoaMMa, a NMoLLab NopaxXeHus 6onblue.

OOHAKo YCTaHOBKa BOOPYXEHWSl, KOrAa JIMHUS OTFHS He MNpoxXoAusia 4Yepe3 LEHTP TAXECTM
caMonérta, nopoxgana Aapyrume npobnembl. Hanpumep, npu OTKase OPYXUS C OAHOM CTOPOHbI.
Ctpenbba B 3TOM C/lyyae Bbi3biBana 3HAUUTENIbHOE pPbICKAHME W CHUXana MpuULENbHOCTb OrHS.
CaMONET, CKOHCTPYMPOBAHHbIA C aCUMMETPUYHOW YCTAHOBKOM OpPYXMs, 4acTo TpeboBasn HEKOTOPO/
aBTOMATUYECKOIN a3poAMHaMUUYECKO KOMMEHcaLMM, Bpoae OTK/IOHEHUS Py HanpasB/ieHUs.

[elicTBMe oTaaum TSXKENbIX CKOPOCTPESbHbIX MyLEK 6bl10 3HAYUTENbHLIM M MOM/I0 NPUBECTU K
CYLLECTBEHHOW MoTepe CKOPOCTU. Ha MasblXx CKOpPOCTAX, 0CO6EHHO MpuM acMMMETPUYHOW CTpenbbe,
3Ta oTAaya MOXEeT npUBECTM K NOoTepe CKOpPOCTM C MocCneaylolelt noTepen ynpasieHus.
C nosiBNeHWeM peakTUBHbIX WUCTpebuTenein BO3HMKNA NpobremMa nonagaHusi MOpPOXOBbIX rasoB B
KoMnpeccop Typ6uHbI, YTO MO0 Bbi3BaTb OCTAHOBKY ABUraTess U noxap.

KpynHbIM AOCTUXEHMEM B KOHCTPYMPOBAHUM aBMALMOHHLIX MYyLIEK SIBUIOCb CO34aHWE Ha OCHOBE
HeMeLKOMN pa3paboTku MylwKuM peBosibBEpHOro tuna, misectHonm B CLUA, kak M39. B koHue 50-x
rogoB 3Ta KOHCTPyKumsi 6blia ycoBepleHCTBOBaHa W BbiNycKanacb noj Mapkon M61. B Hen
BpallasncCb CTBOJIbI, YTO MO3BOJIMIO AOCTUYb OFPOMHOW CKOPOCTPEesibHOCTU. MpuBOA MCNOMb30BasCs
3N1IEKTPUYECKNIA, TMAPABINYECKUA NN MHEBMATUYECKNIA.

Ha npoTtshxeHun 50-x - 60-x rr. onpegenéHHo nMenacb TEHAEHUNS K OTKa3y OT apTUIIEPUINCKOIo
BOOpPYXeHus ans ucrpebutenen. Cuntanocb, YTO BbICOKME CKOPOCTM peaKTUBHbIX UCTpebutenen wn
TSXXENOE BOOpPYXEHMe HOoBbiXx 60M6apAMpPOBLUMKOB Ccaenanu apTUINepunckoe BOOpYXeHue
yCTapeBLwnM 1 HeadPeKTUBHbIM, OCOBEHHO HOYBIO M B MJIOXUX METEOYC/IOBUSIX.

B 3TOT nmepuoa Ha MHOrMx Tunax wuctpebutenein nywkm Boobuie oTcyTcTBOoBanM. KomniekTt
BOOPYXEHUS MNOSIHOCTbIO cocTtosn u3 HYP, a 3atem u YP. B 70-e rogbl 3Ta KoOHUenuust 6bina
nepecMmoTpeHa. OnbIT 60eBbIX AENCTBUI MOKasas, YTO MYLKN HE YyTpaTUIM CBOEro 3Ha4YeHus.

B Tabnuue 1-1 npuBeaeHa CTaTUCTUKA PasBUTUS OCHOBHbIX aBMALMOHHbLIX apTUNNEPUNCKUX CUCTEM,
NCMONb30BaBLUMXCS KaK Ha aMEepPUKAHCKUX CaMosiéTax, Tak U Ha caMonétax Apyrnx CTpaH:



Tvn log Bec nynn CkopocT- Bec HauanbHas Mopaxatowmm
pa3paboTku | (cHapsagpa), | penbHOCTb, | MWHYTHOroO CKOpOCTb, dakTop, Fi.
r. BbICTP./MUH. 3anna, M/c WexVux1078
r/MUH. Vm
We
MynemeTsbl:
.30 cal M2 1929 9 1200 10800 792 0.086
.50 cal M2 1933 45 800 36000 856 0.308
.50 cal M3 1947 45 1200 54000 866 0.468
Mywkn:
20-mm M2 1941 136 650 88400 869 0.768
20-mm M3 1944 136 800 108800 838 0.912
20-mm M39 1953 100 1500 150000 1015 1.523
20-mm M61 1957 100 6000 600000 1005 6.030
37-mm M4 1941 608 135 82080 610 0.501

XopowmrM rokasaTteneM TEeXHONOMMYecKoro pasBuUTMS 3TOF0 TUMa OpYyXUSA ABASETCS  Bec
6oenpunacos, KoTopble MOryT 6biTb BbICTpesnsiHbl 3a OAHY MUHYTY. B Tabnuue 310 napametp We
(Weight of Fire). OrpoMHbIfi nporpecc No 3TOW XapaKTepuCTUKe BUAEH NMpU CpaBHEHUU nynemérta
BpayHuHr M2 30 kanumbpa koHua MepBon MupoBoM KM 6-TU CTBONbHOM 20-MM nywknm M61 Tuna
FraTnuHr 50-x rr.

YcoBepLWEHCTBOBaHMS B 3TOM obnactn 6binn BegywmMmm daktopamMu Ans yBenmnyeHus yb6oirHomn
cunbl  (nopaxawuwero ¢daktopa) 60pTOBbIX apTUANEPUNCKUX CUCTEM. YBOMHOCTb Wu3MepseTcs
npousBeneHNeM paspylunTesIbHOM  MOLWHOCTM CHapsiga Ha  KOAMYeCcTBO  nonagaHuni.  Ans
Hepa3pbIBHbIX HOEMpPUNacoB paspyLmTesbHas MOLWHOCTb NMPONopUMOHaibHa KMHETUYECKOW SHEPIUN:
NpoOM3BEAEHUNIO MOJSIOBMHbI MacCbl CHapsAa Ha KeaapaT e€ero Cckopoctu. bonee KkoppekTHO
paccMaTpuBaTb CKOPOCTb CHapsAa B MOMEHT CTOJIKHOBEHUS C Lenbto, HO AN CpaBHeEHUS B Tabnuue
MCNOJSIb30BaHa Ha4asibHas CKOPOCTb NoNéTta cHapsaa.

Qaktop F. B Tabnuue nponopumoHaneH KUMHETUYECKOW 3SHEeprum Kaxaoro cHapsga W
CKOPOCTPEJSIbHOCTU M XapaKTepusyeT nopaxatowmnin dakTop 418 AaHHOMO TMNa OpyXusa nNpu cTpenbbe
Hepa3pbIBHbIMKW CHapagaMu. CnegyeT y4yecTb, YTO B MyLUKaxX NMPUMEHSIOTCS pa3pbiBHble CHapsabl. T.0.
BeNMyMHa F_ - AOBOSIbBHO TOYHAs OTHOCUTENbHAs oOueHKa MynemMéToB, HO AN NYWEeK OHa SBHO
3aHMxXeHa. Ho gaxe c orpaHumdeHumamm F. BuaHO, Kak Bo3pocna ybolHas cuna apTUIEpUNCKOro
BOOpYyXeHusi. Ecnu cnapeHHbin bpayHuHr 30 kanubpa wmen FL=0,172, TO WeCTb KPblbEBbIX
nyneméros ucrtpebutens P-51 yxe wumenm FL=1,848. Kpome TOro, Ha P-51 6bln yny4dlleHHbI
npuuen, 4YTo 3HauMTeNbHO MOBbLIWANIO BEPOSTHOCTb nomnagaHuii. A F. coBpeMeHHbIX uctpebutenen
Tuna F-14, F-15, F-16 n F-18, BOOpPYXE&HHbIX OAHOWM LECTUCTBOJSIbHOM MnywKon M61 gocTturaet 6,03
(6e3 y4yéTa pa3pbiBHbIX CHApPSA0B M COBPEMEHHbLIX NpuLenoB). Takme npemmyllectsa, o6beaAnHEHHbIE
C HaAEéXHOCTblo, peHTabenbHOCTbIO, MPOCTOTOM M FMOKOCTbIO B CpaBHEHWM C APYTMMWU CUCTEMAMMU
BOOPY>XEHMUI AenatoT NyLWKy Ba)KHOM 4acTblo B apceHasie CoOBpeMeHHOoro ncrpeburens.

OaHako BbICOKMI Mopa)atowmun dakTtop caMm no cebe mmeer Hebonbloe 3HAYEHME, eCcnin ero
Henb3s NpuMeHnTb 3 dekTnBHO. PaKT, UYTO Aaxe OTHOCUTENbHO yAaudHble cUcTeMbl BpeMéH WW-I
AeMOHCTpupoBanu, 4to yborHaa cuna, KOHEYHO, He eANHCTBEHHbIA U, BEPOSATHO, HE CaMbIA BaXKHbIM
nokasaTtenb 3ddeKTUBHOCTU opyxusd. Ckopee TOYHOCTb MonagaHums 6onee BaxHa. A C 3ToK
XapaKTEPUCTMKON TeCHO CBS3aHAa CKOPOCTPEenbHOCTb. [JelicTBue nopaxatwwero daktopa W
YS3BMMOCTb Len onpeaenstoTcs KOAM4YeCcTBOM MonadaHui, TpebyembiX A9 YHUUTOXEHUS uenu.
[lonoNHUTENbHO, NOSIOXKEHNE CaMONéTa M AEACTBUA NUoTa Npu cTpenbbe AoMmMKHbI 6biTb afeKBaTHbI
BO3MOXHOCTAM opyxus. A Bblbop no3vuuMm, B CBOK oO4epedb, 3HAYUTENIbHO 3aBUCUT OT
acpdheKkTMBHOCTM Npuuena.

MpuyHUMNBbI cTPenbb6bl

Ctpenbba M3 apTUIIEPUINCKOro OpYyXMs OAHA M3 CaMbIX TPYAHbIX, MOCKOJIbKY Heo6XoAnMOo
nonacTb B ABMXYLLYIOCS LENb U3 ABUXYLLENCA NnaTdopMbl CHapsaMu, ABMXKYLLMMUCS MO KPUBOM C
N3MEHSAIOLLENCA CKOPOCTbIO. NS Nyyllero NoHMMaHus npouecca, Heo6XoAMMO PacCMOTPETb KaxXXayto
COCTaB/ALWYIO B OTAENBHOCTY.



B npouecce nonérta Ha cHapsa AEACTBYET Cufla TSXKECTU, KOTopasi M3rmbaeT ero TpPaekTopuio
BHKM3. Yem gonbwe Bpems nonérta (Time Of Flight - TOF), Tem 6onbwe n3rnb tpaektopun. B nepsyto
CEeKYHAY CHMXeHue cocTaBnser npumepHo 16 ¢ytoB (okono 5 ™). B TeueHne nonérta cHapsg
MCMbITbIBAET TaKXXe aspoaMHaMMUYECKOe CONMpPOTUBIIEHNE, KOTOpPOE 3aBUCUT OT hOpMbl, pasMepa, Beca
M CKOPOCTM CHapsda, a TakXe OT MJOTHOCTM Bo3ayxa. bonblas HayanbHas CKOPOCTb CHapsiaa
yMeHbwaeT TOF 1 KpUBM3HY TPAaeKTOpUn AN AaHHoM auctaHumn. C yBenmdeHmem ganbHoctu, TOF u
KPMBM3HA TPAEeKTOPUM YBEMYMBAKOTCA M HA0O60OpPOT. Ha KOPOTKUX AUCTaHUMSAX OENCTBUEM CUIbl
TSHXKECTU MOXHO npeHebpeub, HO e€ BO3JAEeNCTBME CTaHOBUTCS OYE€Hb BaXXHbIM C yBenmndeHunem TOF.

OTn orpaHudyeHus TOF nopoxaatoT ewé oaHy npobremy, ecnm uenb nepeMelaeTcs TakuMm
obpa3om, 4TO €€ noAoXeHWe OT MOMEHTa BbICTpena A0 MOMEHTa KOHTaKTa M3MeHseTCsd; 3ajada
COCTOUT B TOM, 4TO6blI CHapsa w uenb nNpubblav B OAHY TOYKY MNPOCTPaAHCTBa OAHOBpPEMeHHo. [ns
3TOro HeobxoaMMO CTpPensATb C ynpexaeHneM. YnpexaeHne MOXxHO rpybo B3siTb NponopuMoHanbHbIM
rnepecekaroLencs CKopocTu uenun. Tak, ecnu uesnb ABUXKETCS OT/Ha CTpesika, ynpexaeHue He HYXXHO.
MakcmnManbHas BeNMUYMHa yNpexaeHns BO3HMKAET npu Kypce uenn 90° Kk nnHum BusnposaHusa (Line
Of Sight - LOS).

Ha pucyHke 1-1 ynpexaeHne 0603HauYeHOo Kak "yron ynpexaeHus". Yron ynpexmneHus 3aBucuT ot
CKOPOCTU LIENIM U CPeliHEN CKOPOCTU cHapsaaa. AUCTaHumMsa Takxe aABnseTcs (pakTopoM, BAUSIOWMM Ha

yron ynpexageHumsa, nNnoCKOoJIbKY CKOPOCTb CHapsdaa yMeEHbLUAETCA C YBE/IMYEHUEM TOF.

Llenb

AcnexT
LenH

o
fg"?'; ATaKylouium camoner

‘ ¢

Ha yron ynpexaeHus BAMSIET TakKXe B3aMMHOE MOJIOXKEHWE aTaKylwero u Lenm B MOMEHT
BbicTpena. OT 3TOro 3aBUCAT Mepecekawuwass ckopoctb uenu u TOF. IT1OT dakTtop Has3biBaeTcs
acnektoM uenun (Target-Aspect Angle - TAA) u npegctasnsier u3 cebsa yron Mexay BeKTOPOM
CKOPOCTU uenn u nuHuen BuampoBaHma LOS. TAA=0° Ha BCTpe4dyHOM Kypce (uenb ABUXETCA Ha
ctpenka), 180rpaa. Ha nonyTHOM (CTpenoK HenocpeaCTBEHHO no3aaum uenm) u 90rpaa. Ha
nepecekatwwemcsa kypce (Tpasep3e) uenu. Kak mameHsetcs TAA, TaKk M3MEHSIETCS NepeceKkawowas
CKOpPOCTb, YTO, COOTBETCTBEHHO, TpebyeT n3MeHeHns yrna ynpexaeHus.

BblweckaszaHHOe OTHOCWMAOCb K Uenu, netsuwein npsMo C NOCTOSIHHOM CKOPOCTbIo. [Nna nyduwero
NMOHUMAHUS BIIMUSIHUST MaHEBPUPOBAHMS LEW Ha Yrona ynpexaeHus, AOMYCTUM, 4YTO aTaKyloLui
HaxoguTCcsa MNpsIMO Mo3aaAn MPOTMBHMKA B MOMEHT BbiCTpena, Ho nepeg TOF uenb HaduHaer
noBopaymBaTb BMpaBO WAW BfeBO. Ecin cTpenok He wmcnonb3oBan ynpexaeHue (MoToMmMy, 4YTo B
MOMEHT BbICTpesia nepecekawLlass CKOpPOCTb Lenu 6blna HyfeBon), CHapsabl MOryT MpPoOMTM no3agu
HenpuaTenbCKOro camonérta. bokoBoe yckopeHune uenu (paananbHas neperpyska) obbl4HO NpUAAET
Lenn HEKOTOpPYH rMepeceKkalwLy CKOpPOCTb, 4UTO TpebyeT KOpPpPeKTUPOBKM Yyrna ynpexaeHus.
BennumHa ucnpaBfieHUs O4YeHb YyBCTBUTENIbHA K Meperpyske Uenu OKOJI0 MepeaHer unu 3agHen
yactu TAA, HO B MeHbLUEl CTEeNEHN 3aBUCUT OT MaHéBpa (M B Bosbllel CTENEHN OT CKOPOCTM Lenun)
OKOJ10 TpaBep3a, Koraa uesb noBopavymMBaeT B HanpaBieHUN Ha/oT aTaKyloLwero.



[BUXeHne 1 MaHeBpUpoBaHME LeNn TakxXe BAMAKT Ha auctaHuuto. Ecnn TOF v rpaBntaunmoHHoe
CHMXEHMe, yron ynpexaeHums v 1.4. bbuin paccumtanbl gnda nosmumm 1 (puc. 1-1), noboir maHéBp
uenun B TedeHne TOF MOXeT CBECTU 3TWU pacyéTbl HA HET U, KaK CneacTBMe 3TOro, Npomax.

MocneaHas CNOXHOCTb B apTUNIEPUIACKOM nywedyHoM 6010 - 3TO ABMXEHUE HenocpeAcTBEHHO
camonérta-crpesika. TodyHoe BbluMcneHne 6anInNCTMKM 3aBUCUT OT 3HAHUSA WUCTUHHOM CKOPOCTMU
CHapsga npuv nokmaaHum crteosia. OHa CYMMUpPYeTCS U3 BO3AYLUHON CKOPOCTM CaMOnéta M HayanbHOM
CKOPOCTU cHapsaa. MaHeBpupoBaHME aTaKylllero caMofiéTa TakXe CYLWeCTBEHHO BJIMAET Ha
pe3ynbTaT cTpenbbbl. MI3MeHeHue yrna aTtaku, 3aHOC B CTOPOHY U T.4. U3MEHSIOT NOJSIOXEHNE INHUMN
cTpenbbbl, mnu HanpasneHue cTtBona GBL (Gun-Bore Line). [1BuxeHue, nepepaHHoe cHapsiay
BpallaloWwMMCa CTBOJSIOM, CWMbl, BO3HMKAKOLWWE MpPU MaHEBPUPOBaHWUM NpUBOASAT K TOMY, UTO
dakTnyeckass TpaekTopusi cHapsiga MoxeT He coBnagatb ¢ GBL. CoBokynHOCTb 3Tux ¢aKTopoB
WMEHYEeTCSH TPaeKTOPHbIM CKaA4ykKOM U noapa3ymeBaeT nwboe yrnosoe pasnuuve mexay GBL u
Ha4vyasbHOM TPAeKTOpUen.

Korga Bce 3T akTopbl BCTynatT B Wrpy, MNOpasuTesbHO, 4YTO MyluKa nonagaeT B LUEfb,
0COB6EHHO KOorga Ans nMuMnoTa BEMYMHBLI B6OMbLIMHCTBA M3 HUX HEU3BECTHbl. HeyauBuTENbHO, 4TO
Hanbonee s3hHEKTUBHON METOAUKOMN SBNASIETCA cieaylllee: "3anofiHUTb NO60BOE CTEKIO LUENbo U
pacnopoTb eé". Tpaccupylowme cHapsabl, nosiBMBwmMecs B nepuog epeon MupoBon Takxe 6binm
60/1bLLIOV MOMOLLbIO NETYNKY, T.K. OH MOl BUAETb TPAEKTOPMIO U KOPPEKTMPOBATbL €€.

OpHako Tpaccupylowme 6oenpunacbl UMEKOT U 06paTHYK CTOPOHY. B cnyyae npoMaxa OHM
pacKpbIBalOT Hamajatowlero, 4YTo MO3BOJISET aTaKOBAaHHOMY MpeanpuHATb COOTBETCTBYHOLLME Mepbl
ANg 3aWwmnTbl. [103TOMY pekoMeHAYEeTCA NPUMEHSTb UX ANs TPEHUPOBKU BO3AYLWIHOMO CTpenka, 4tobbl
OH MOr 3anoMHUTb, KakK BeayT cebs TpacCbl MU UX paccemBaHue. Bpems ropeHusi TpacCMpoBLUMKA
cootBeTcTByeT TOF. [na 60eBOro NpuMMeHeHMs TPAaCCUPOBLUMKKN 3apsiXKaloTcs yepes3 onpeaenéHHoe
KONM4ecTBo 06bIYHbIX CHapsAoB (KaXkabln NATbIM, HanpuMep), 4Tobbl B Bo3ayXe 6blia He cnnoLwHas
ropsiLiasi Tpacca, a To/IbKO HECKOJIbKO CBETSLMXCS TOYEK.

TpaccmpoBLUMKK, MUCMNONb3yeMble B cucTeMe, He 060pyAOBaHHOW CYETUYMKOM MATPOHOB, MOryT
npeaynpexaatb nuaota o6 wucrtoweHun 6oesanaca. [ns 3Toro B KOHUE JIEHTbl 3apsiXarTcs
HECKOJIbKO TpaccupyrLwmx cHapsgoB. OgHako ans HabnopaTenbHOro NpPOTUBHMKA 3TO TOXE MOXET
6bITb CcurHasoMm, 4Tto Bpar 6e3opyxeH. CnegoBaTenbHO, NpeanoyYTUTENIbHEE WHAMKATOPbI,
AeiCTBYyloLWME NO APYFrOMY MPUHLMNY.

Bannuctnka Tpaccupylowmnx 60enpunacoB HEHAMHOro oOT/M4yaeTcss OT 6anancTuku O6bIYHbIX
CHapsiA0B, TPAEKTOPUM TOXE pasnMyaloTCss He HacCTOIbKO, YTOObl BBECTUM NuioTa B 3abnyxaeHue,
0Ccob6eHHO npu cTpenbbe ANUHHBLIMK oyepeasMn. OQHaKO TPYAHOCTU MO rNybuHe BOCMPUATUS MOryT
AenaTb OUEHKY TpaCCUMpPOBLUMKOB HEe O0AHO3HayHoW. C nosiBneHMeM 3(PheKTUBHbLIX MPULIENbHbIX
CUCTEM HepocTaTKM Tpaccupylowux 6HoenpunacoB CTann  MNepeBewmBaTb WX MNPeuMMyLLecTBa.
SddekTUBHbIN Npuuen 3HaumTenbHo obneryaet NETUNKY ero TpyaHYH 3agaudy.



onTnyeckume npuyenbl

PaHHMe npuuenbl 6biM AOCTAaTOYHO OAHOO6pasHbl M, B 60AbLIMHCTBE CBOEM, COCTOS/IM U3
Konbua M Mywku. Konbuo (MM KOHUEHTPUYECKMe Konbua) C nonepeyHbiMM  ckobamu
yCTaHaBNMBanocCb y rnepegHer 4actm nyneméra, a BepTuMKanbHas CTOMKa - y 3agHen, bnmxe K
nunoty (MHorga HaobopoT). [llpuuenmBaHMe  OCYLLECTBAANOCb  COBMELLEHMEM  KOHUMKA
BEPTUKANbHOM CTOMKM C UeHTpoM konbua. Konbua 6binvM nogobpaHbl Tak, YTO MO COOTHOLUEHUIO
Kosibua M naobpaxeHuss camonéra B NjaHe MOXHO 6bi10 onpeaenuTb paccTosiHME A0 Uenn: nNuiaoTt
3Has, 4YTO MPOTUMBHMK HaxoAUTCA B MaKCMMalbHOW 30HE MOpa)keHus, ecanm pasMmax Kpblna
HEMPUATENTbCKOIro caMonéTa nepeKpbiBaeT 6osiblle MNO/IOBUHbI €ro npwvuena. C MNMOMOLbK KOJIbUa
MOXHO 6b1J10 onNpeaennTb yron ynpexaeHus. na uenu, netsawen npsiMo, C NOCTOSIHHOM CKOPOCTbIO
M Ha W3BECTHOW JdanbHOCTM, yron ynpexaeHusa rpybo paseH TAA. Ecam uenb nertena
HenocpeacTBEHHO HA/OT CTpesika, AOCTAaTOYHO 6bi10 HEDGONbLUION KOppeKuMn Ha rpaBMTaUMOHHOE
nckpmeneHune Tpaektopmu. O4HAKO NpU aTake Ha nepeceKkarLWmMXcs Kypcax, Hago 6bino yunTbiBaTb
Heobxoammoe ynpexaeHue. Takxke HeobxoaAuMMa KoOppekuusi C Y4ETOM KpPUBU3HbI TPaeKToOpwuu,
MaHEeBPUPOBAHUSA LIeNM M aTaKyloLwero, cHoca U T.4.

Pexxnmbl cTpenbbbl, Tpebytowme yBeiMyeHns yrinoB ynpexaeHusi, B OCHOBHOM, KakK pe3yfnbTaTa
6onbWNX YrnoB OT HOCOBOW WM XBOCTOBOM 4YacCTWU LENM, Ha3bIiBAlOTCS peXuMMaMu C "BbICOKMM
ynpexaeHuneMm", a UCKYCCTBO NMOpPaXeHuUs uenen B Takux caydasx - ynpexaatoouwen ctpennboii.

NaBHbIM (aKTOpPOM, BAUSAIOWMM Ha TOYHOCTb Npu cTpenbbe C npuuenamm Takoro Tuna,
aBnseTcs rosiosa nuaota. OT eé NoM0OXEeHMS 3aBUCUT NepeKpbITUE Lenn KONbLOM npuuena: HakaoH
rofioBbl Brepén yBenunumBaeT KOHYyC o0630pa B AaHHOM Avana3oHe. DTO Ha3blBaeTcsd Yr/ioM
CXOXAEHUS U U3MEepseTcs B rpagycax umnu, obbi4HO, B Mmnax (Mun - ogHa TbiCsyHas Atonma; 1
rpag. - 17.5 munoB). Mun xapakTepusyeT pa3mep obbekTta anumHon 1 ¢yTt, Habnwogaemblh C
pacctosaHusa B 1000 ¢pyToB. Ha 3TOM paccTtosiHum uenb C pasMaxoMm Kpblibes 35 dyTtoB byaeTr MmeTb
yrnoeoi pasmep 2rpaa. (35 munos), c paccrosHusa 2000 ¢ytoB - n 1 rpaa. CnepoBaTtenbHo,
M3MEeHEeHMe MOJIOXEHUS TrOosI0Bbl MWOTa MOXET MoBfiedyb 3a Co60M 3HauuTenbHble OWWMBKKM B
npuuenmeaHnn. [ns ycTpaHeHUs 3Toh npobnembl MPUMEHSANNCL MOArONOBHMKKW, MNO3BONSBLUME
nunoTy 3aduKCUpoBaTb FOOBY BO BpeMs npuuenmeaHusa. B nepuog mexay MumpoBbiMM BOMHaMu
MOSIBUINCb  OMNTMYEecKMe npuuenbl, nogobHble npuuenaMm CHanWnepckux BUHTOBOK. OHM
npeacrasnsann us ceba Tpyby m TpeboBanu onpenenéHHOro MOMOXEHUS rOs0Bbl NuAoTa AN
npuuenmMBaHmMs Uan NpocMoTpa.

3aTeM MOSBUINCL OMTUYECKME TMpuuenbl ped/IeKTOPHOro Tuna: OAWH WM HECKOSbKO
KOHLIEHTPMUYECKNX CBETOBbIX KPYroB, NMPOELnpyeMbIX Ha KOMBUHMPOBAHHOE CTEK/I0, Yepe3 KoTopoe
OCYLLECTBNSANOCh NpULIENTNBAHUE.

KOMBMHUpPOBAHHOE CTek/I0 6bI1I0 MNpo3payHbiM. @DOKYCHOE paccTosHMe npubamxanocb K
6€CKOHEYHOCTU, YTO MO3BONSANO HabnwaaTb NMpuUUen M LeNlb OAHOBPEMEHHO, a TaKXe YCTpaHsano
N3MEHEHMS YITI0BOro pasMepa M306paxxeHusi B NPULIESIbHOM KOJbLE B 3aBUCUMOCTM OT MOJSIOXEHUS
rosioBbl NUnoTa. Mo MosIOXEHUIO LENM B KOJbLAX NpuLesa NnonpexHeMy MOXHO 6bl10 onpeaensTb
ANCTAHLUMIO U YIoN YNpexaeHus.

HekoTopble npuuensl o6opyaoBanncb YCTPOWMCTBaMM, BbIBOAMBLUMMKM Ha CTEKNO CBETOBblE
NOMOCKM, KOTOpble MOIMN MepeMewaTbcs K/OT UeHTpy npuuena, 4tobbl 3axBaTbiBaTb pa3Max
KPbIJIbEB PasNM4YHbIX Lenel Ha MakKCMManbHOWM W OMTUManbHOM AanbHOCTM. LleHTp B Takux
npuuenax npeacrasnsin u3 ceba ceBeToBoe NATHO WKW KPeCTUK 1 HasbiBancs "pipper".

OnTnyeckune npuuenbl ONMCAHHOMO TUNa NpPeaocTaBasin HeHaMHOro 6onblie nHdopMaumm, Yyem
06blyHbIE Mpuuenbl BuAa "Konbuo-Mywwka". JIETUMK-UCTpebuTenb Hyxaanca B 6onbliein nomoLu,
0cobeHHO Ans aTaku c 6onblWMMKU yrnamu ynpexaeHus. WM Takas noMoub npuwiia C nosiBlieHeM
TMPOCKOMUYECKUIA ONTUYECKMI npuuen € aBTOMaTUYECKUM BblYMCIIEHWEM Yriia ynpexaeHus
(giroscopic lead-computing optical sight - LCOS). Takve npuuenbl Hayanu CTaBUTb aMepuKaHLbl
nocne 1942 roga.

OH cocTosiNn U3 TPEX OCHOBHbIX 3/IEMEHTOB - MHAMKATOPa BUAAQ, MMPOCKOMUYECKOro AaTyMKa U
BblUMCNUTENSA. ATaKYOLNIA NUNOT rnoMellan msobpaxkeHue uenu B UeHTp (UnmM 6nuxe K LEeHTpY)
npuuena, OAHOBPEMEHHO TMOArOHAA METKM K pasMaxy KpblIb€B CMeuuasbHbIM YCTPOWCTBOM,
KOTOpOe, Koraa uenb 6blna BbibpaHa, paspellan BblYUCAUTENO ONpeaenuTb AUCTaHuuio. Jliobble
nepeMeLleHns aTakylollero camofiéTa perncTtpupoBanucCb FMPOCKOMMUYECKUM [aTYMKOM U TOXe



nepegaBanncb B BbluncanTenb. Kak Tonbko YL M AanbHOCTb CTaHOBWIMCL M3BECTHbI, BbIYUCAUTEND
onpegenan Tpebyembll yron ynpexaeHus. [MPOCKOM MOr TakXe onpeaenuTb MNooXeHne
aTakywwero camosnéta B BO34yXe, YTO MO3BONSANO BbIYMMCAUTENIO OMNpeAenuTb HanpasneHue wu
BEJINYMNHY rpaBUTALNOHHOIO NCKPUBNEHUS TpaeKkTopum ans AaHHOMN ANCTaHUMN.
Bce 3T nonpaBkn oTobpaXkanncb C MOMOLLLID NpULEenbHOro 06opyaoBaHMs, KOTOpOe 3acTaBnssio
ABUraTtbCs KapTUHKY npuuena npoTMB HanpaBaeHus aBuxeHus nmHumn B3rnaga (LOS). YTobbl
NPOAO/IKUTL  COMPOBOXAEHME UenM nuioT p[osmkeH Obln mncnpaensaTb  npuuenveBaHue B
COOTBETCTBYIOLEM HaNpaBfieHUU AN KOPPEeKTMpoBKKU YY (yrna ynpexaeHus). Hanpumep, ecnu
BblUMCINTENb paccYMTbiBan, YTo Heobxoaum 6onbuwoi YY, "pipper" ckonb3wua K 3agHEN 4acTu uenu,
3acTaBnss nuaoTa nepeMewaTtb JIMHUIO TMPULETMBAHUSA  HECKOSIbKO Bnepéa, TeM CaMbiM
obecrneunBas HeobxoanMoe ncnpasneHue Yy.

TakuMm obpa3oM cucTeMa npuuUenMBaHua MbiTanacb NpeackasaTb nocneayolme U3MeHeHus
NB n YU, (yrna uenn) yepes BpeMs, pasHoe Bl (BpemeHn noneta, TOF) cHapsaa, BbICTPENEHHOrO B
OaHHbIA MOMeHT. BIll, B CBOW o4epenb, 3aBUCUT OT YCAOBUIA CTpenbbbl (BbICOTbI M CKOPOCTH
aTaKyloLwero) n paccTosiHUA, KOTOpoe AO/MKEH npeofoneTb cHapsaa. N3MeHeHue aToro pacctosHus
TakXe A0/MKHO 6b110 6bITb NPOCUUTAHO.

Bbluncnutenb pomxkeH 6bin obpabatbiBaTb WMHGOPMaLU, OCHOBaHHYK Ha JAOCTOBEPHOCTU
OaHHbIX, NOCTynaBWwmMX B Hero. C yYEeTOM HEe TOJIbKO TEeKYLLUX M3MEHEHUI 3HadyeHuit napamMeTpoB
(B, ancrtaHums 1 T.4.), HO U CKOPOCTU U3MEHEHUS STUX 3HAYEHUNA.

HenpepbiBHbIA M nocneaoBaTeNbHbI (MAABHbLINM) NOTOK MHQOPMauuM 3Ha4YUTENbHO MOBbILLA
TOYHOCTb BblYMC/IEHUI. Pe3kue MaHEBpPbI CryXaT WCTOYHWMKOM JIOXHOW UHdOpMaumMmM U, Kak
CneAcTBMe, 3HAUYUTENbHbBIX OWNOOK B BblYMCNEHUAX. Kaxabl BblUMCNTENb UMEN TakxXe HeKoTopoe
BpeMs, U3BECTHOE Kak "BpeMs cTabunusaumnun”, npexae 4yem HauynmHan BblYMCNEHNS, OCHOBAHHbIE Ha
HOBbIX AaHHbIX. BbICTpble N3MEeHEeHMS BXOAHbIX AAHHbIX MO/ Bbi3BaTb 6ecnopsaoyHble ABMXKEHUS
pipper'a, genas npuuen HepaboToCcnocobHbIM.

"Bbl MOXETE MMETb 6a/INCTUYECKNI BbIYUCIINTEL WJIN YTO-TO €LYE, 4YTO BaM HPaBUTCS, HO S
AyMar, 4TO Hafo npubimkaTtbCsi K Bpary Ha o4deHb 6/1M3KOe pacCTosiHMe U ropaxartb ero u3
HeripocMaTpuBaeMoyi 30Hbl. Bbl cBasimBaete ero B6u3n. Ha 60/1blWOM pacCTosiHUM  3TO
npob6aemaTnyHo."

MonkoBHWK Dpuk "Bybu" XaptmaH, JllodTBadde.
352 nobeabl BO BTopori Muposoi BoiiHe.

CneayowmnMm LWaroM B COBEPLUEHCTBOBAHMUM MpULENOB 6bI/I0 MPUMEHEHNE paaapoB.
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