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BOEBOE MAHEBPHUPOBAHHUE C IIMK

Masiop B. JOBBHS, soennbbi nerunx NEpsoro xnacca;
marop B. TEPAEB, soeHHBIN neTumk BTOPOro Knacca

l/l crpe6utesb-60MGapAHPOBIUKK, MACKHPY-
AICh CKJaJKaMH MECTHOCTH, YCTPEMHJICH K
teau. 3eman Gbila COBCEM PSILOM, M JieATe-
#aHT A. iBaHOB Bce BHHMaHMe Y1€/11/ NOHCKY
oropHoro opueHtHpa. CTpedka cekyHiomepa
nokasaJjia, 4TO pacyeTHOE BPEMA BblLJIO, a
OpUeHTHPA Bce He Obl10. Ho BOT HeoxuaaHHO
NOAIBHAACH H3JIYUHHA PEKH, HAad KOTOPOH HaLo
6510 BBOJUTH CaMOJeT B MaHeBp /sl aTaku
MaJjiopasmepHoit Lean. UToOni BhiAepKaTb
3a]aHHOe BpeMs YAapa, JeTUHK BKJIOUMJ
(dopcax, niaBHO BBeJ MaiuHHy B GoeBo#
passopoT M Hauajd HCKaTh ueas. MBauos
06HapYKHI ee, HO JajeKo B CTOpOHE OT
nanpasnenusi araku. Hanectn yaap, kak 6bl10
3aAYM4HO Ha 3eMmJie, He YIa/ocCh.

Ha pasfope mnoseTa BbISICHWIOCH, 4TO
JIeTUHK He BLepsKaa yCaoBHA BBOAA B 60eBOH
pasBOpOT, K TOMY XKe B npouecce ROHCKA
YOYCTHS KOHTPOJb TAPaMeTPOB MaHEBPa 1 He
3HAM PeXHMa AJs H3IMEHMBIUHXCH YCJAOBHM
BBoAa. Tak M[OAYy4MJIOCH [OTOMY, YTO OH
cjenas pacueTbl TOMBKO [Jifi OHOTO BapHaH-
Ta yaapa ¥ He CMOAEAHpOBa/] BeCh MOJET,
o0co6eHHO MaHeBpbl AJS aTAKH LesH.

OnbiT NOKa3biBaeT, YTO TLaTeqbHoe Mojie-
NUPOBAHKE [2€T BO3MOMKHOCTb C BbICOKHM
Ka4eCTBOM BLIMOJIHATD MNOJNETHbE 3aJaHHs.
Hanpumep, cpaBHeRNe 12DAMETPOR MOLLIN-C
NAHHBIMKH CPENCTB OOBEKTHBHOTO KOHTDOJS
(COK) nossonser BblISIBHTb HE TOJILKO OKG-
KH B NHJIOTHPOBAHHH, HO H MaKCHMAaJbHO
HCIOJIB30BATh MaHeBDeHHble CBOHCTBA CaMo-
AeTa ¥ NMOBLICHTH $e30MacHOCTb NoJeTa.

Kak #n3BEeCTHO, MOJeJHPOBaHHE MOJeTa
BKJI0YAET TPH ITAna: ONpejleeHne 3Je-
MEHTOB MOJieTa U MOPAAKAE MX BbLITIOJHEHHS,
pacueT mapaMeTpoB (HrYp OHJIOTAXa H HX
aHaan3, CPABHEHHE PACUeTHbIX NapaMerTpos ¢
(PaKTHIECKHMH De3y/IbTaTaMA 110 MaTepiiajiaM
COK. I'pr MozeaupoBaHny NOAETa PeiaTcs
npaMble 4 oGpaTHble 3aga4u. B nepsom cay-
yae MO 3aJaHHOMY PEXUMY [M0JeTa CTPOHTCSH
TpaekTOpHs ABHMAKECHHSA UEHTPa Macc camoJe-
Ta, BO BTOPOM -— DBbI6HpaeTCH ONTHMAalb-
Hblll peXHUM Mojsera Mo 3afaHHOll TpaekTo-
PHH.

Kak ke pewraerca opamas 3ajaya fpH
BLINONHEHWH MAHEBPOB B FOPH30HTaJbHON H
BEPTHKAJBHOA NMJIOCKOCTAX? Purypol nujiora-
JKa W IEMEHTHi FIOeTa AA0TCA B NOJACTHOM
3aganny. Haunuats onpenensts napamerps
buryp HeoGXOAMMO C YNpaBisluHX (GYyHK-
uui. Jas  BbiNOJHEHHsi MaHeBPOB B T[O-
PU30OHTAAbHOA MJAOCKOCTH ynpaBasiiolime
(QYHKIRH 3a71a€T JeTUHK, H3MEHARA THATY ABH-
raTessi M neperpyaky Ha Madespe. [dan
OpaKTHYECKHX PacyeTos neJsiecoo6pasuo
ny=f(V) u n,={(V) npeacrasurb rpadH-
ueckn (puc. 1 n 2 Ha 4-#t cTp. OGJOKKH).

Ecan ynpasasioiias QyHKous 3agada sg-
HO, TO 3ajauya CBOJAMTCH K UHMCIACHHOMY
HHTETPHPOBAHHID AHDPEPEHUHARBHBIX YDaB:
HeHH:

Vi=gn,;dt;
V=V +6V;
Vo= (Vili+V1) /25

Wy =.§£E‘=i ny — i,
S Ve Y

36

Sp=w,bt- 57,3;
Fgi== V_“p
Wy :

Jins1 nOBBILIEHHST TOYHOCTH CHETA OCHOBHhLIE
napaMeTphl BRPa}a ONpelesioT No cpefHel
CKOPOCTH 110JieTa Ha KaXKAOM IIare HHTe-
rpuposaHusi. [lapamerpsl Guryp no Toukam
MOXHO PaCCUHTaTh aHAJHTHYECKH BPYUHYIO,
Ho 6ojiee TOYHO M OBICTPO 3TH ONEpPaLHH
BHIIOJNHSAIOTCH ¢ IOMOULBIO TPOrpaMMHPYeEMO-
ro mukpokaaekyasitopa (ITMK). Cxema an-
ropHTMa pacyeTa MapaMeTPOB HEYCTAHOBHB-
erocsi Bupaxa TNpeAcTaBieHa Ha puc. 1.
Tporpamma xe pacdera ¢ nomomsio TTMK
tuna MK-54, MK-56, MK-61 BBITISLIHT TaK:
00.MITA O01L.UMNC 02.X 039 04..- 058
06.1 07.X 08.I11 09.MII0 10.3 11.- 12,6
13.+ 14.I12 15.UI11 16.4 17.116 18.MUI12
19.4 202 21.— 22111 23.MIIB 24.FX?
25.1 26.— 27.F4/ 289 29.- 308 31.1
32.%X 33.MIT1 34.= 35.113 36.MIIC 37.X
385 39.7 40.. 41.3 42.X 43.I14 44.MM1
451113 46.= 47.I15 48.MUI16 49.3 50.-
51.6 52.% 53.IT0 54.C/I1 55.BI1 56.00

HHcTpyKunsi K nporpamme:

1. F TIPT*; eBecTn nporpammy; F ABT; B/O.
2. BBectH HCXOZHbe aaHHbe: Vg . (kM/d4)
B pr. [10; 8t(c) 8 pr. IIC.

3. Bsectu ny B pr. 11A; niy B pr. TIB.

4, C/II; pesyabTarnl cueTa Ha i-M wiare:
V, (km/u) B pr. X u I10; 8¢ B pr. T4
r; 8 pr. I15.

5. Jns cyeTa mapaMeTpoB BHpa)Ka Ha cie-
AywouleM ulare nepefTh K 1. 3.

B xauectBe npumepa B Tab.nie npHse-
AeHbl PaCYeTHDBIE AgHHBIC HEYCTAHOBHBIUETOCH
BHpaXa ANsl HauaibHOH ckopoctH V=750
KM/4 H ynpapasuowux oyskun#, nsobpa-
eHHbIX Ha puc. 1 # 2 Ha 4-# cTp. 00M0KKH.

Ilo BLIYMC/ICHHBIM Ha KaXOM LIare WH-
TerpupoBaius 3HadenHam Vi, 8¢, ¢ Ty
CTPOUTCSL TPAEKTOPUA HEYCTAHOBHBILEIOCH
supaxa merozom B. [1. BerunHkuna. Has
3T0r0 Ha uepTexe oTMevapTcs Touka «O»
(monokeHue HEHTPA MacCc camojera B Ha-
yaJbHbIH MOMEHT) H BEKTOD CKOPOCTH

>
V,. INo HopMaiH K Tpaektopuu B Touke «0»
OTKJAaAbIBACTCS BeJHUMHA paiHyca, paccud-
tanHas Aas nepsoro wara. Hs uenrpa 0;
NPOBOAHTCH AYra PaAnyCOM [, CTATHBAOLLAs
yros 8¢f. AHaJoru4Ho CTPOHTCH Ayra Tpaek-
TOPHH [/l NOCAERYIOUHX UIaFOB HHTErpH-
poBaHusi (pHCyHOK Ha 4-# cTp. OBJIOKKH ) .

Moze/ipoBanHe MAHEBPOB B BePTHKAJIbHOR
NOCKOCTH HMeeT cBou ocofenHocTH. Tak,

H3MEHEHHE TePErpyaku n, yAOGHO 3aJaBaTh,

KaK 4 pekomeniyer «HHCTpYKUHS JETHYHKY»,
B BHe 3aBHCUMOCTH BEJHYHHDBI Yrjla HAKJIOHA
tpaektropun n, = {(8) (puc. 3 Ha 4-i
cTp. 06s0xKH). VismeHeuse Ke meperpysku
Ny Ha KaX[OM Llare WHTErPHPOBAHHWs ypas-
HEHWil MOXKHO OfIPefeJHTb N0 3aBHCHMOCTAM:

q == QV2/2, Cy’ rr=G/qS, Qy‘acy e Ty

Cy = Cxo -+ ACva Qx == Cqu, I, =
= (P—Qu)/G.

Tﬂra ABUTaTeRA onpeaensercd u3 ero
BbLICOTHO-CKOPOCTHBHIX XapaKTepucTHK no pac-

CUMTAHHLIM 3HAYCHHMAM CKODOCTH H BbICOThHI

Ta6anna
Ne vi | Mpumeya-
wara (xM/u) TNyi Tyi 8¢° 9% rzi{m) HHe
750 —0,13 6,0 0 HauaJsb-
1 745,4 —0,14 | 6,0 16,01 16,01 | 743,27 Hble
2 740,46 —0,145 | 6,0 16,11 32,12 | 733,83 yca0BHS
3 735,34 —0,155 16,0 16,22 48,34 | 723,92 8ti=1l¢
4 729,86 —0,162 | 6,0 16,34 64,48 | 713,56
5 724,14 —0,175 16,0 16,46 81,14 { 702,70
6 717,96 —0,185 | 6,0 16,60 97,74 | 691,24
7 711,43 —0,195 | 6,0 16,75 114,49 | 679,11
8 704,54 --0,21 6,0 16,90 131,39 | 666,41
9 697,13 —0,22 |60 17,08 148,47 { 653,02
10 689,36 —0,24 1|60 17,26 165,73 | 638,95
1 680,88 —0,26 |60 17,47 183,2 | 624,06
12 671,70 —0,28 159 17,70 200,9 | 608,08
13 661,81 —0,3 556 | 17,64 218,54 | 601,37
14 651,22 —0,315 | 5.2 16,82 235,36 | 621,00
15 640,09 —0,33 |50 15,99 251,35 | 642,55
16 628,44 —0,34 |48 14,98 266,33 | 673,63
17 . | 616,43 —0,35 | 4,55 | 15,26 281,59 | 649,10
18, 604,07 —0,365 | 4,2 14,71 296,3 | 659,91
19 591,18 —0,38 13,8 13,81 310,11 | 688,67
20 577,76 —0,39 {36 12,69 3228 | 732,91
21 563,99 —0,395 | 3,4 12,25 335,05 | 741,21
22 550,04 —0,405 | 3,2 11,80 346,85 | 750,98
23 535,73 —0,415 | 3,0 11,33 358,18 | 762,62
24 521,08 —0,42 |28 10,83 369,01 | 776,46 towp = 24 €




_ noseta NpH 3aaadHHOM pexkume: Hanpumep,
«Makcumans» or 8 =0° go O ==190° u
n = 80 npouentoB or 6 = 190° 1o 6 =
== 360°.

Hockonbky ynpasnswoulast ¢YHKUHA ny
BbllaHa B 3aBHCHMOCTH OT yria €, To ypas-
HEHHE [BHXEHHS UEeHTPa Macc caMoJeTa
Jayquie HHTErPUPOBATbL B BUIE:

_ Vi .
8t = g(ny — cos 8,) %6

8V, = g(ny — sin®,) bt;;
Vi

= g(n, — cos 8;) i

6Hi == Vi — |Si1‘lei6ti;
Vi=V,_, 4+ 8V;
Hl = Hl~l + GHI.

Cxema ajroputMa pewieHus 3TOf 3ajauu
AaHa Ha pHc. 2. ‘
IporpamMma onpese/ieHus napamMeTpoB ABH-
XEHHS CaMoJeTa B BEPTHKAJLHON NJOCKOCTH
ana [IMK G6yzer Burasmers tak: 00.MUI10
01.3 02.. 03.6 04.+ 05.I18 06.MI12 07.«
08.FX? 09.X 102 11:3 12.X 132 14.+
16. 114 16.F1/X 17.UI1 18.X 19.MI13
20.X 21.FX? 22,0 23.. 24.2 255 26.X 27.
HII6 28.4+ 29.MII 30.X 31.MUT17 32.<»
33.— 34.MIIl 35.+ 36.IL0 37.MII3 38.
HIIC 39.Fcos 40.— 41.9 42.. 43.8 44.1
45.X 46.F1/X 47.UI8 48.X 49.UIIC
505 51.7 B2.. 53.3 54.+ 55I1A 56.X
57.114 58.1UI15 59.-+ 60.115 61.UI1[ 62.UTIC
63.Fsin 64.— 659 66.. 67.8 68.1 69.X
70.MIN4 71.X 72.MUN8 73.4+ 743 75..
766 77.X 78110 79.UT14 80.UITA 81.=
82.UII8 83.X 84119 85WUIC 86.Fsin
87.MI8 88X 89MI4 90.X 91.MIB
* 92.4- 93.T1B 94.U110 95.C/11.
Hucrpykuusa x nporpamme:

t.F IPI; ssectu nporpammy; FABT:
YCTaHOBHTH nepekaoyartens «P—I's B noso-
KeHue «I'».

2. Beecrn V, (km/u) 8 pr. [10; G (xr) 8
pr. I1; C,, B pr. 116; H, B pr. [IB; 88 B
pr. I1C.

3. Beectn ¢ 8 pr. 12; ny; 8 pr. [13; P, 8 pr. IT7.
4. B/O; C/T1. Bpems cuera ~ 30 c.

Peayapratht cueta Haxoastes: V; B pr. X

u 110; t; B pr. I15; ry,; B pr. [19; H; & pr. 1B.
5. Ilas cueTa napaMeTpoB ABHXKEHHS CaMO-
JeTa Ha CAeAyloliem luare nepefita K n. 3.

Tpumeuanne: npu Habope maros 10 # 11
NporpaMmMbl BBOAHTCA 3HaueHHe [J1OLLAAH
Kphaa S =23 Mm%, a upm HaGope waros
2225 — ko3pUUHEHT HHAYKTHBHOCTH
A =025 (nansbie camonera Mul-21).
Iaa npyroro camotieta S u A MOTyT 3aHH-
MaTh GoJbillee YHCAO fYEEK NPOTPAMMHON
NaMATH, IO3TOMY KOMaHABl MOF'YT CMECTHThCS
MO OTHOIUEHHIO K aApecaM KOMaHA, AaHHLIM
B NPHBEAEGHHOH NporpamMme NpH TOR Ke MX
' nocaefosaTelbHOCTH.  Hanpumep, eCJH
S = 32,7, To ara BeawunHa 3afiMeT anpeca
10—13 u crenyoiias koMaHma «X» Gyner
pacnosoxeHa no aapecy 14.

IIpumep. Hano onpeaeants napamerpht
nerniu  Hecteposa ana  pasnuymbix  yriios
HaK/I0Ha TPaeKTODHH ¢ warom 86=15°.
Hauanbuele ycnopusi:  V, = 950 KM /4,

0 =1500 M, 6,=0, G = 8000 kr. Co-
IJaCHO HMHCTPYKHHH K HPOrpaMMe BBOJLHM
Vo=950 kM/u B pr. I10; G = 8000 xr
B pr. Ill; C,=10,017 8 pr. 1I6; He =

ti==t,_, 4+ 8

8V =
= q{n, — sin B)

Pue 1

= 1500 m B pr. IB; 68 = 15 B pr. TIC.
3aTem BBOMMM H3MeHsieMble NApaMETPH Ha
KaXK[0M l1are HHTErPHPOBAHHUA: @ B Pr.
M2; ny; B pr. 113; P; 8 pr. I17. llpu stom
Qi OpeeNIAeTCs M0 3HaUeHHIO BBICOTH M10JIeTa
u3 Ta6JHibl CTaHZAPTHOM aTMochepsl,
ny — no rpaduky H3MeHesHs n, == {(6)
ANl TeKyluero 3HadeHus © (puc. 3 Ha
4-i1 crp. obaoxkku), P; — no sHauenusim
CKODOCTH ¥ BBICOTH HOMeTa H3 BBHICOTHO-
CKOPOCTHHIX XapaKTePHCTHK JABHTaTess.
[as paccmarpuBaeMoro npumepa HMeem:
1-# war: 6; = 15°
Hamensiemble mapamerpsi: @ == 0,108

iy, == 3,8; Py == 6800 «xr.

Pesynbrathi: Vy = 956,4 km/u; t; = 2,48 ¢;
ry, == 2504 m; H; = 1669,7 m.

2-i war: 8; = 30°.

2
02 = 0,106 5-5; n,, = 5,2; Py = 6770 kr.
PeayanaTuh? Vo= 943,2 kM/4; t2 == 4,15 ¢;
ry, = 1699 m; Hy = 1784,8 m.

kr.c? |
7 i
M

6Vi=gny - bt g =Yie T ;
o q==2';2l Vi=Vi 48V,
Vi.\.,, M/:M=d Vokm/a = l l
Vi . . .
== l3-6 =V;mfc+ 3,6 Cyry == ‘_](is e
Vis= Vi, + 8V,
Cy=Cym- 1y 8 H; == V sin 648t .
- ] ‘ 1
Via+V :
Vigp = : : i ~
3 KOHEN, CX = G + AC? Hy=H, ., + 8H
" BbiBOA
S Q.= C.qS j T St Ve Mo e

I |
‘ KOHEL )
n.=p* x -
1
n, — cos 6

Puc. 2

) 3-é tuar: @3 = 45°, S

g3 == 0,1048; n,, = 5,7; P3 == 6700 «r.
Pesyabrath: V3= 923,2 km/4; t3 = 5,63;
ry, == 1478 M; Hy= 1885 M n 1. 1.

Hmerowniics onbiT MOAENHPOBAHHSA MO3BO-
JISieT CO3AaBaTh JIOCTOBEPHbIE MOAENH CAMbiX
CIOXKHBIX 3/IEMEHTOB MNOJeTa, HaKalJMBaTh
Gank Mopneaell NONETHBIX 3ajaHuil MpH Bhl-
NOJIHeHHH (HTYD NUJIOTaXKa € Pa3NHUHBIMH
yNpaBASIOWKHMH (QYHKUHAMH (3Ha4YeHHAMH
P, ny). 3to nomoraer serHomy cocraBy
COBEpLIEHCTBOBATh ‘BOZAYIIHYIO BLIYUKY, Gbi-
CTPO M C BBICOKHM KauyecTBOM OCBAHBaTh
HOBble JeTaTe/bHble aNnapaThi, MOBbLILATH
Ge3onacHOCTe MONIETOB M GOEBYI0 TOTOB-
HOCTb.
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