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JIETYHKY O NIPAKTUYECKOW A3PONWHAMMUKE .

CocrapaTe u-pelaKTOPE 3aC/yIKennnifl jeryuk-ucnsrareas CCCP Tle-
pofi Coperckoro Coioza Hmxerep-noixosunx Cedos . A. n MHMKEHEp-Ka-
nutan Pebpos M. @.

B xmure noMelleHb OTIeqbHble CTAaThH XKypHada «Becrmux Bosayw-
poro ®JoTa», B KOTOPHIX aBTOPHI — 3aC/JYyXKEHHBIE JIETUAKH-HCMLITATeNn
CCCP, asnaluOHHble KOMaHJHPH M HHKeHephH — PaccKashBaioT o0 ycTol-
YHEOCTH H YNPaBASeMOCTH COBPEMEHHLIX PeaKTHBHBIX CaMOJIETOB, 0COOeH-
HOCTAX HX MHJIOTHPOBAHHS, AeHCTBUAX JETUMKOB B OCOOBIX Clydyasx Mo-
JNeTa U T. J. ‘ |

3HaHHe 3THX BONMpPOCOB HEOGXOAMMO TIDH GOEBOM NMDHMEHEHHH BOEHHBIX
caMOJIeToB, 2 TaKXKe NP MHJOTHPOBAHMH TPAHCIOPTHEIX MauluH. ABTOpHI
TpUBOAAT MHTepecHLle H NOYYHTelbHble NMPHMeDhl H3 JHMUHOH NpaKTHKH.

Knura paccumTana ma Jethsiii cocras BBC u I'B®, xypcautos asua-
UHOHHEIX YYWJIHLL M a3DokiaIyGoB, oHa MOXeT OblTh [0JIe3Ha Taxxe M
IIHPOKOro Kpyra 4uTaTesell, MHTepecylOUIUXCcS adPOJHHAMHKOR CKOPOCTHBIX
CaMOJIETOB.
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SHATD ADPOJUHAMNKY CBOEI'0 CAMOJETA
(Bmecto npenncnosus)

CoBeTcKHe JIETUHKH TPOCJIaBHJIHCH CBOMM GeCCTpalineM H
repou3sMoM, cTanu o0pasloM BOHWHCKOTO YMEHHSI M OTBATH.
Oco6GeHHO APKO BBICOKHE MAaTPHOTH3M U 6Ge33aBeTHAs JIOGOBb
K Ponune, GecipuMepHOe MyMKeCTBO H T€POH3M COBETCKHX
aBHATOPOB MNpOABHJANCL B roasl Besaukoii OreuecTBeHHOH
BOHHBI.

CoBepmaTbh reponyeckne MOABHTH M NOGEXAaTh Bpara Io-
MOIVIM HallMM JIETYHKAM, BOCITMTAHHBIM Ha CJAaBHLIX TpajH-
uusax KommyHnucruueckoit maprun Coserckoro Coio3a H ero
BepHOro Goesoro Jlemnnckoro KomcoMosia, BHICOKHE MOpaJib-
HO-00eBHE KauecTBa, COYETABIIHMECS ¢ 3aMeyaTeAbHHIM Ma-
CTEPCTBOM BJaneHHsi GoeBoli TexHukoi. Cpeaum JIEeTUHKOB-
HcTpebuteset 1 6oMOapAHPOBILUKOB, Pa3Bel4YHKOB H UITYp-
MOBHUKOB OBbLJIO MHOrO IOAJHHHBIX MacTEPOB CBOEro nena,
yMeBmHX OpaTh OT MALIMHH BCE, uTO OHa MOXKET 1aTb.

OnelT BOHHBI M NpPaKTHKA NOBCEIHEBHOH GOeBOH yue6Hl
y0eXaaloT Hac B TOM, 4TO MOGEeAsl B BO3AYXE MOXKET JAOCTHYb
TOJIBKO TOT JIETUHK, KOTODPHIA B COBEpIIEHCTBE OBJAfeJ] CBOHM
JeJIOM, YMEET HCMOAb30BaTh BHICOKHE ITMJAOTAXKHBIC H GOeBnhie
CBOHCTBA CaMoJIeTa, €ro adpoAMHAMHUKY, CHJOBYIO YCTaHOBKY,
oGopynosanue. Toabko Goabluasi TeXHHYeCKAsi KyJbTypa Ipej-
OIIPeJeJIAeT BEICOKOE MACTEPCTBO JICTYMKA.

CoBpeMeHHbIH caMosieT OTJHMYaercss HauGojee COBepIIEH-
HBIMH JIETHO-TAKTHYECKHMH AaHHbIMH. Ho ecam Takum camo-
JIETOM YhpaBsjsieT MaJ/OONBITHHIH M HELOCTATOYHO 3HAIOWHUH
Bce 0COGEHHOCTH €ro KOHCTPYKUMH M a9POAMHAMUKY JIETUUK, HE
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MOJKET GLITb W DEUH O TPAKTUUECKOM HCIO/b30BAHHH GOEBBIX
KauecTB MalIMHbBL :

A3pOAMHAMUKY CBOEro CamoJjieTa Hajo 3HATh. Yenoxue-
qHe 3a71a4 JETHOH TMOATOTOBKH, yBEJAHUeHHe CKODOCTeH mMoJe-
TOB 10 CBEPX3BYKOBBIX, OBJIaJlecHHE BHICOTAMH, 63 KUMY
K TPAKTHYeCKOMY IIOTOJIKY CaMOJIeTOB, NMPOBEAEHHE IOMETOB
B CJOXKHBIX METEeOPOJOTHUECKHX YCJOBHSAX H HOULIO NMpPEAHAB-
NS0T BCe HOBbIe TPeGOBAHHS K TEOPETHYECKOH IIOArOTOBKE
aBHaTOPOB. _

3uanus a3pOJAMHAMHKH CaMOJIETOB BaXKHH He TOJBLKO AJd
ABHAIMOHHKIX KOHCTPYKTOPOB W HHXKEHEpOB, HO H JUIs JIETHOTO U
KOMAaHHOTO COCTaBa Hallel aBUallUH.

KOHCTPYKTOp, HCIOJB3Ysl 3aKOHBl M METOAb aspoiuHa-
MHKM JleTaTeqbHbIX anmapaToB, MOXKeT BbIOpaTh Hau/ydline
dopMbl H pazMepbl MPOEKTHPYEMOro caMoJeTa, paccuuTarh
ero JieTHble XapaKTepPHUCTHKH. VHKeHep CTPOEBOH yacTH, opra-
HU3YIOLIME TEXHHYECKYIO 3JKCIIyaTauuio H 06cJ1y KUBaHHe
caMoJieTOB, 0Gs3aH OTYETJIHBO IOHMMATb 3aBHCHMOCTb JET-
HBIX CBOHCTB CAMOJIETOB OT YCJOBHH HX 3KCIyaTaudH, pe-
MOHTA H HAa3eMHOro 00CJIyXHBaHHA.

JIeTuHK HOJXKeH OBJaieTh 3TOH HayKod, 4YTOGBI CO3HA-
TeJIbHO YIPaBJAThL CBOHM CaMOJETOM H B CJOKHBIX YCJOBHAX
BO3/YIIHOH OGCTAHOBKM TPaMOTHO HCHO/b30BATH €r0 JETHBIE
JaHHble, 3HAas a3pOLMHAMHKY COBPEMEHHBHIX CaMOJ/CeTOB, JIET-
YUK CMOXKET NIPaBHJIbHO MCIIOIb30BATh OCOOEHHOCTH cBOel Ma-
IMHB, 3aHATb TNOJIOXKEHHe, BHIrOJHOEe JJIS BbIIOJIHEHH: 6oe-
BOH 3ajauu.

ABHALMOHHBIE KOMAaHIUpHl, 3Hasi a’3pPOAMHAMHKy CBEpX-
3BYKOBBLIX CKOPOCTEH, JIeTHO-TaKTHYECKHE XapaKTEPHCTHKA H
0cOGEHHOCTH TOBEAEHHS CaMOJIeTOB Ha DPAasjMYHBIX peXuMax
mosera, CMOTYT ONpedequTh HauGosiee BHTONHBIE ~—YCAOBHA
1751 X 6GOeBOro NMpHUMEHEHHs C yueToM BeCex CBOHCTB TeX-
HUKH TPOTHBHMKA, IPHHATH €IMHCTBEHHO MPaBH/BHOE pELe-
HUe NPH BBLIMOJNHEHHH TAKTHUECKHX HJM ONEPaTHBHHIX 3sajad.

Tpoanyio cuay Tasr B cefe Hallii GoeBble MaLIMHEL Mtuoro
TpyZa U BIOXHOBEHHSA noTpe6oBasioch OT COBETCKHX KOH-
CTPYKTOPOB, HHXKEHepoB, PabouHX, yroGBl JOBECTH ABHANHOH-
HYI0 TEXHHKy A0 COBEpPIIEHCTBA. OcHoBHafi 3ajaua BCex CO-
BETCKHX ABHATOPOB — HAYUHTbCS B COBEpIIEHCTBE BJANETH
3TUM GOEBbIM OpYXKHEM.



Bacayacennviii aemuur-ucnsimameans CCCP
I'epuii Cosemcerozo Corwaa
unacenep-noarosnux I'. A, CEZOB

CROPOCTHh H BBICOTA

CxopocTb H BHICOTA IOJIETA ~— OCHOBHHIE XaPaKTePHCTHKU
caMoJieTa-ucTpeOuTeJNsT B BO3AYUIHOM 0010 — TECHO CBS3AHH
Mexay coboit. JIeTuuxk Bcerma MoxeT 3a cueT H3OHITKAa BHI-
COTHl YBEJNHUUTb CKOPOCTb ToJeTa H, HaoGopoT, UMed 3anac
CKODOCTH, YBEJHUYHTb BHICOTY IOJIeTa. DTa B3aHMOCBA3b Jle-
JKHT B OCHOBE BePTHKaJ/JBbHOrO MaHeBpa (60eBOro passopora,
TOPKH, pasroHa A0 CBEPXMaKCHMaJbHOH CKOPOCTH Ha CHH-
KEHHM U T. 1.).

Bsaumocsa3p ckopocT ¢ BbicoTO. UTO6GR KOJHYECTBEHHO
CBfI3aThb H3MEHEHHE CKOPOCTH C BBICOTOH [MOJIeTa MPH BHIOJ-
HEHUHM BEPTHKAJBHOrO MaHeBpa, OyleM paccMaTpHBAThL 3HeEp-
THIO JIETALErO caMoJieTa Kak CyMMY ABYX SHepruii!: morTeH-
HHAABbHOH, WIA SHEPTHH BLICOTH, W KHHETHYECKO i,
HJIH 9HePruM cKopocTH. I[loreHunasnbHas 3HEPrusi paBHa Mpo-
u3BeleHHI0 Beca caMmoJsera G Ha Boicotry H, a kuHeTnue-
CKas — MOJIOBUHE TPOH3BEEHHS MacChl caMoJieTa M Ha
KBaJpaT MCTHHHOH ckopoctu V2. TakuMm o6pasoM, cymmap-
Hasi 3HEePTHS JETALIEro caMoJera Gyaer

E=GH+"Z, (1)

! DuepreTudeckuil MeTON PacCMOTPeHHSI ABHKEHHH camosera monpo6uo
H3noxen B cratesix mpod. B. C. IlmmnoBa, onmyGIHKOBAHHHX B XKYypHanax
‘«Becruyk Boggymsoro @aora», Ne 4,5 n 6 3a 1951 T.
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YioGHee paccMaTpuBaTh CyMMapHyIO SHepruio He BCEro
camosieta, a ofHOro ero kusorpamma. Iloxeans o6e uacTH
pasencTBa (1) Ha Bec camonera G, MoNyYHM

Irne g — YCKOpEHHE CHJIBI THXKECTH.

Fcnd Tsira ABHraTelsi MPEBOCXOAUT J0GOBOE COMPOTHBJIE-
HHe caMoJieTa, TO CHJBI, ACHCTBylOLlME Ha CaMOJeT, POH3BO-
JAT TOJOXKUTENbHYIO pa-
6ory M ero cymMmapHasi
3HEpTHUs BO3pAacTaer.
B cayyae npeBbllleHHs
a060BOTO  COINPOTHBJIE-
Hust Haj Tsaro#, Haobo-
poT, cyMMapHasi 3Hep-
rus JeTsIero caMoJera
‘GymeT ymenbuiatbest. Ee
H3MeHeHue MOXKeT Mpo-
HCXOAHTb KaK 3a cueT
OIHOBPEMEHHO . 0BOHX
ciaraempix (7. €. 3a
CueT BHICOTH H CKOpO-
cTH), TaK H OAHOIO H3
HHX, I[IpHYeM OJHO U3
cjaraeMplX MOXeT pa-
CTH, a Jpyroe ymeHb-

Puc. %. Jlumuu paBHBIX duepruil marTbCs.

[1pu paBeHCTBE CHJI
TATH W JI0GOBOr0 COTPOTHUBJICHHS CyMMapHas 3SHeprus caMmo-
gera ocTaHercsi HemaMeHHOH. OjpHako IpH 3TOM BO3MOXKHBI
peBpAlIeHHs] SHEPTHH BHICOTH B SHEPTHIO CKOPOCTH N Ha060-
por. MHbIMH cllOBaMH, Habop BHICOTHI OyAer MPOUCXOLHTh 3a
CyeT TOTEPH CKOPOCTH, a YBEeJHYEHHE rocaeqHeit — 3a Cyer
MOTEPH BHICOTHI. ’

Eciu u3 HeKOTOPO#l Touku @ (puc. 1) caMoJeT, AMes Bhl-
cory H; u ckopocts Vi, mepeiifieT B TOUKy s, TAC €TO BBLICOT2
craner Hs, a ckopocTh Va, TO Ipu TOH Xe cyMMapHOH 3HEpPrHH
Gyner CIpapeiMBO PaBEHCTBO
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CnenoBatespHo, BBICOTA M3MEHUTCS HA BEJHUHHY

vi—y?
AH=H,—H,— -1 "2
H2 Hl 2g ’ (3)
a CKOpPOCTb B TOYKE Qp MOXKHO MOJACYHTATHL MO (opMyJie
Vo=V V:_9g3H. (4)

Ecau rpaduueckn mokasarth 3aBHCHMOCTb CKOPOCTH OT BHI-
COTBI TOJIETA MPH PABEHCTBE CHJI TATH U JOGOBOrO COMpPOTHB-
JIEHUs, TO IIOJYYHTCS mapabosnueckass KpHBasi, KOTOPYIO Ha-
3bIBAIOT JIMHHEH PpaBHH X 3Hepruii (cm. puc. 1), Ore
KaXJoro 3HAYCHHSI CyMMapHOHi 3Hepruu camoJjieta Gyner cBos
TaKas JUHHS.

Ecau Touka a@;, XOTOpPO# COOTBETCTBYET CKOPOCTb CaMo-
mera Vi u Bpicota M|, JIeXHT Ha JIHHUKM PaBHBIX SHEPTHH, TO
B TOUKE Oy, JIEKAUEH Ha 3TOH Xe JIHHHH, caMoJieT Gyfer
HMETh CKOpPOCTb U BHCOTY Vo u Hy, B Touke a3 — V3 u Hj
M T. . DTO 3HAUMT, uTO, €C/IH NpPH JIOGOM MaHEeBPHPOBAHHH
CHJla TATH OCTaercs PaBHOK COMPOTHBJIEHMIO CaMoJjeTa, CKO-
POCTb ¢ BBHICOTOH OyNeT H3MEHSITbCS TOJBKO 10 JIMHHAM paB-
HBIX SHEPTHil HE3aBHCUMO OT KPYTH3HBI TOPKH HJH THKHPOBA-
uust. KpyTusna naGopa wiu CHHKeHMS BJHSIET TOJbKO HA
BpeMs MaHeBpa, HO
KakuM OB MaHEBPOM
caMoJieT HH JOCTHT
HOBOH BLICOTHI, € CO-
OTBETCTBYET OfHA H
TOJILKO OIHA CKOPOCTb.

O6nactu BO3MOXK-
HBIX CKGPOCTEH H BbI-
COT TOPH3OHTANLHOIO /

noaera. Ha puc. 2
"n3o6paxeHa o6aacTb /
BO3MOXKHHIX yCTaHO- p. / =const
BUBIINXCA TOPU30H- /

TaJbHBIX  CKODOCTEH )
camouieta. CjaeBa cHH-

3y 1o Touku A onpa-
HHYUM 3Ty obJacTb

Héana

Bucoma

naynpabnaes’
Ganaucmuy.

3BOJIIOTHBHOH  CKOpO- 8 c
ctbio V. CmpaBa 06- Cxapacrmy
J1acThb OTDAHUYUTCA  Pyc. 2, O6nacTn BOIMOMKHEIX CKOpocTefi H
MakcuMaJibHOH CKO- BBHICOT [MOJjIeTa
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POCTBIO TOPH3OHTANBHOrO T0JeTa Viaxe INPH IIOJTHO#  TATe
JBHraTejell. Y4acToK KpHBOH OT TOukH A [0 CTaTHYeCKOro
noronka Hey OyleT coOTBETCTBOBATL TOPH3OHTAJbHOMY I10-
JeTy Ha yCTaHOBHBLIeics = CKOPOCTH, HO Ha yriaax araki,
G6bLINX, UeM Ha cTaTHueckom IoTodke. BHyTpu o6aacTd
BO3MOKHEIX YCTaHOBUBIIMXCSt ckopocTell B qiioGoOH TouKe TAra
MOMKeT OHTb Kak Gosblie, TAK H MeHblIe J1000BOro COMPOTUB-
JeHHsi (3a MCKJIOueHMeM IpaBoil rpaHuubl 06JacTu, TAE Tsra
Aubo paBHa, JAHGO MeHblle J0GOBOro COTIPOTHBJEHUSI) H B
3aBHCHMOCTH OT pexuMa paborhl jAsuratess CcymMMapHas
sHeprua caMojera JuGO  yBeJHYHTCA, 160  YMEHBIIHTCS,
CaMoJieT MOXKeT JOCTHYb JoOOH JHHHY pPaBHBIX SHepruf,
mepecekatomell  06JacTh BO3MOXKHBIX YCTaHOBHMBIUHXCA  CKO-
pocTefi.

MakcuMasbHas cyMMapHas SHeprus y caMosera Oyner
TaM, A€ OJHA M3 JMHWH PaBHHX 3HEPTHil KacaeTcsd JIHHUH,
orpaHHuMBamLiell 06JacTh BO3MOMKHBIX YCTaHOBMBIIMXCS CKO-
pocTeit mosera. HUKakuM MaHeBPOM, HH NIPU KakKoM DEXKHME
JBUTATeNS CAMOJIET HE B COCTOSHMM JOCTHYb CyMMapHOM sHep-
THH, GOJBbILEH ewaxe. 1109TOMy obnacTb cripaBa CBEpXy OT JIH-
HUH emaxe HEAOCTYMHA [Js caMoJeTa.

Ha ckopocTsix W BbICOTAaX, J€KalluX cjaesa OT KDHUBOH
SBOJIIOTHBHON CKODOCTH, CaMoJjeT MOr Obl JieTaTh TI/IaBHBIM
06pa3oM Ha HEYCTAaHOBHBUIMXCA pEXHMaX. 310 BO3MOXHO
MpH YCJOBMH, 4TO yaacTcsi 00eCMeuHTb XOpOWyio ylipasJsie-
MOCTb CaMOJieTa Ha CKOPOCTSX, MeHblHX sBoaioThBHOi. He
HCKJIOUEHO, 4yTo B OyAyLIEeM ¢ IOMOIIBIO Ta3oBHIX H CTPYHHHIX
pyJieit uan APYrux DPHHUHMIHAJIBHO HOBBIX CHCTEM yIpAaBJICHHS
5Ta 06JacTb OyleT «obxuta» camoseraMu. [loka xe B Hel
BO3MOMKEH TOJMBLKO HEympaBasgeMblil GajuCTHYECKHH MOJIeT U
IpaKTHYECKH OHA HE HCIIOJIb3YeTCs.

Ecan caMoJer HAGepeT BEICOTY M CKOPOCTb, BEMMUMHA KO-
TOPHIX COOTBETCTBYET pPEKUMY MaKCHMaJbHOH CcyMMapHO#
SHEPTHH €yaxc, U 3aTe€M HayHeT CHUXKATbCHA, TO NPH PABEHCTBE
CHJ1 TATH W CONPOTHBJEHHS €r0 CKOPOCTh C MOTepedl BHICOTHI
GyleT yBeJIMUHBATLCS B COOTBETCTBHH C KpPUBO# MaKcHMaJlb-
HoHl cymMapHoii sHeprun. Kasasmoch Obl, B 3TOM caAydae A
caMoJjieTa NOCTyiHa Bcsl 06/1acTh BeyaxcC. B NeHCTBUTENLHO-
CTH TIPH CKOPOCTH, Gobliei MaKcHMaJbHOH, B 0COOEHHOCTH
Ha MaJblX BHICOTAX, CHJIa COMPOTUBJIEHHS CTaHET 3HA4M-
TeNBbHO MPEBOCXOAHTH ciay TArd. [losTomy mpaBast 4acTh 00-
JaCTH yOpaBJsieMbIX HEyCTAHOBHBIMAXCA pPEKHMOB BeyarcC
OKa3bIBAeTCA HEMOCTYNHOH [Anas camosera. JleBas ke uyacTb
sHepreTHuecku RocTymHa. ONHAaKO Ha MaJjblX BEICOTAX MOJET
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Ha CKODOCTH, MpEBHIIAOUe MaKCHMaJbHYIO, CBA3aH ¢ G0Jb-
WHMH CKODOCTHLIMH HamopaMH, OOBIYHO MPEBHIIAIOWUMH J1O-
MYCTHMEI HATOpP MO YCJIOBHAM TPOYHOCTH caMosera. [Tostomy
peanbHO U3 Bcell o6sacTd BewacC MOXHO HCHOJML30BATH
TOJILKO BEPXHIOIO €€ 4acTh, PACHOJOXKEHHYI0 Ha OOJbIIHX U
. CpeJHHX BHICOTaX.

Ecin B TOuke, COOTBETCTBYIOLUIEH Eyaxe, MEPEBECTH CAMO-
JieT B HabGop BHICOTH, CKOPOCTb €ro, YMEHbLUIAdCh MO JHUHHH
paBHBIX 3Heprufl, Ha HEKOTOPOH BHICOTE CTAHET PaBHOH 3BO-
JIOTUBHOH. BhIcoTa, Ha KOTOpO# 3TO CAYYHTCs, BHIE CTATH-
4YEeCKOro IOTOJKAa M OOBLIYHO HasblBaeTcss IHHAMHYECKHUM
HOTOJKOM camosnera. Takum  o6pasoM, o6JjacTb
AHymeyvare TaKKe JOCTYMIHA CaMOJETy; NMOJET 371ech BO3MO-
JKEH TOJIbKO HEeYCTAHOBHBIIMICA MW CPaBHHUTEJILHO KpaTKOBpe-
MEHHBIH, HO yIpaBJ/igeMbi.

Ecan ¢ cosnaHneM NPHHIHIHAJALHO HOBBIX CHCTEM yIpaB-
JIEHHl CaMOJIeTOM CTaHeT BO3MOXKHLIM YIIpaBJisieMblH MoJeT
H IPH CKOPOCTAIX, MEHbIIHX COBPEMEHHLIX 3BOJIOTHBHHIX, TO
IpH MepeBoje caMoJjieTa B HaGOD BBICOTH H3 PEXHMA C Cwaxe
MOXHO OyIeT HOBECTH CKOPOCTb A0 BEJIHYHHBI, GJAH3KOM
K HYJIIO; BHICOTY, JOCTHT aeMyI0
npu 3ToM, HaszoBeM O aJia u-
CTHYECKUM MNOTOJKOM,.

JduHamuyeckuii  moToaoK
camogsera. Ha puc. 3 usoGpa-
)KeHbl 006J1acTH BO3MOXKHHIX
YCTAaHOBHUBILUXCA  CKOpOCTeH
pasauuHbLIX camoJieroB. Jlas
HCTPeOUTeNISt TepHoIa BTOPOH
' MHPOBOH BOHHBEI (c MOpLIHe-
BbIM ABUTATENEeM) MaKCHMyM

Baicoma

Peaxmulnwe

CYMMapHO#l 3HepTHH HAXOIHJI- ”u"cm;’g%’ff’,’,‘,e,,,, ‘Z‘,‘,”,’,’,‘;Z,;’,S”,,”}’;’iu
Csl Ha CTATHYECKOM IOTOJMKe. ! e
3necb ero cxopocTh Ghuia S
paBHa 3BoawTuBHOH. [losto- Ckopocms

Puc. 3. Craruueckuit u nuHaMuue-

" My BBHICOT IIpeBbilia .
y Yy b A CKHH MOTOJIKH CaMoJIeTOB

CTaTHYECKUH IIOTOJIOK, TaKOH
camoJsieT HabpaTh HE MOT.
Ha coBpemenHbix CBepX3BYKOBBIX DPEaKTHBHBHIX HcTpebu-
TeJAX Ha CTAaTHYECKOM TIIOTOJIKE CKODOCTb 3HAUHTEJbHO
Gonble 3BOMOTHBHOM. DTO MO3BOJSET JMeTuuky mocjae HaGopa
CTATHYECKOrO IOTOJIKA MPOJOJKHTH HaGop BHICOTHI (3a cueT
YMeHplueHus CKOPOCTH A0 3BOMIOTHBHOH). Ilasi mabGopa Mmak-
CHMAJILHOH BHICOTH €My C/IeAyeT YMEHbIIATb CKOPOCTb HE €O
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CTATHUECKOIO MOTOJIK4, a C PEeXHMa, COOTBETCTBYIOUIETO Mak-
CHMAaJbHOH CyMMapHOH 3Hepruu caMoJiera.

C poCTOM MAaKCHMaJbHBIX CKOPOCTeH CaMOJIeTCB pasHuUa
Mex1y noroikaMu AHpy, yseinunBaercs (puc. 3). CaenoBa-
TeJbHO, CKOPOCTHREIE DEaKTHBHHE MHCTpeOuTeJaH MOTYT JeTaTb
Ha BHICOTAX, 3HAUMTEJbHO MPEBHINAIOIHX CTATHYECKHUH I0- -
TOJIOK.

[Ipu mepesofe caMoJsieTa B HA0Op BLICOTHI M3 pexuMa, CO-
OTBETCTBYIOLIETO MAaKCHMaJIbHOH CyMMapHOH 3Hepruy, neH-
CTBUTEJbHAA SHEPrusi caMoJsieTa HECKOJbKO YyMeHbIlaercs.
OGbscHSAETCSI 3TO TEM, UTO TAra B KPHUBOJHHEHHOM IIOJETe
¢ Teperpyskoil CTAHOBHTCH MEHblIE CONMPOTHBJIEHHA. [Tocae
nepesoga camoJiera B HaGop BHICOTHI CaMOJIET obnajgaer He-
CKOJIbKO MEHBILeH CyMMapHOH 3Heprue, 4eM ewaxe. OHAHAKO
HOBas JIMHHA DaBHBIX 3HeprHil caMoJjera OyJeT PacrosokeHa
GIN3KO K JIHHHH Cyaxe. UTOOLI HCIOJB30BATL 1Js1 60eBHIX Iie-
JIeH BBICOTHI, KOTOpbIe JeaT BHIUE CTATHYECKOro IIOTOJIKA,
Jydllle BCEr0 M3 PEeXKHMA, COOTBETCTBVIOILETO MaKCHMaJibHOH
CyMMapHO}i 3HEPrHH, MePeBOIHTb CaMOJeT B Ha(Op BHICOTHI
¢ VIJIOM HakJioHa TpaekTopuu 10 20° B HOCTATOWHO SHEPTUYHO.
[pu 3THX YCJOBHAX MPHPOCT BHICOTH HAA CTAaTHUECKHM I0-
TONIKOM OVAeT 3HAYHTEJLHHIM M CaMOJET COXPAaHHUT XOpOlYyo
yIpaBaSeMOCTb H MaHEBPEHHOCTb. :

Ilena BoICOTHI U ckopocTu. B MusyBuie#i BoHHe B BO3AYIL-
HBIX 0OSIX JIETUHKHM 1IEHUJIH NPEUMYIIEeCTBO B BHICOTE, TaK Kak
BLICOTY BCerfia Jierko OblJIO NMPEeBPaTHTb B CKOPOCTb: CPaBHHU-
TeJABHO HeGosblias MOTePs BBLICOTH AaBaja OLYTHMBIH IpH-
poct ckopoctd. Ha 3TOM OCHOBaHMH Yy JIETYHKOB pOAMIACH
TakTHueckas dopMvia. BeiCKasaHHasi Tpuxkab I'epoem Coser-
ckoro Corsa A. WM. TToKpHIIIKUHBIM: BBICOTA — CKOPOCTh —
MaHeBpP — OTOHb.

Jsisi peakTHBHBIX CaMOJIETOB, CKOPOCTh KOTODHIX MeHplie
CKOpPOCTH 3ByKa, 3Ta (hopmyaa Takxe cnpasennuBa. OIHaKo
¢ AaJbHEHUIMM POCTOM CKOpOCTe#l caMoJjieTa ycJjJoBUA H3Me-
HHUJIUCD.

Ias kKakoii-nu6o BeicoThl H; (puc. 4) HaHeceM TOUKH
A u B, npuuyeM IepBYIO PacHOJOXUM B 00JMaCTH MaJblX CKO-
poctefl, a BTopylo —B o6aactu Gombiunx. IIposenem uepes
o6e TOUKM JUHMA DABHBIX 3Weprwil. Kak BHIMM, BO BTOPOM
caydae JauHust mpofizer Kpyue. Ecan camoser nortepsieT BHI-
cory AH, To mpupocT ckopoctH AV 4 3a cuer BBICOTH IIpH
MaJioff cKopocTH GVieT 3HAuHTeJbHO O6OJblie, deM AVs npu
60MBLUIOH CKOPOCTH.
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Paccmorpum fipumep. ITycTb oaMH caMoJsieT Ha CKOPOCTH

1 = 500 xm/wac a mpyroii na ckopoctn V| = 2000 xms«ac

norepsiiu npu pasrode 500 m Buicothl (AH = —500 ). [Mox-

CUMTaE€M NPHPOCT CKOPOCTH KaXKAOrO 3a CUYeT IIpeBpalleHus

9HEPTHH BHICOTH B 3HepPruio ckopoctH. M3 dopmyant (4) cae-

JyeT, 4TO IPHPOCT CKOPOCTH MNEePBOTO CaMoJieTa COCTABHT
115 xm/4ac, van 23%, a sBroporo— 30 xKm/4ac, wan 1,50/,

Ho ecin npu Goubmmx
CKOPOCTSIX NoJieTa NMOTEPS BHI-
COThl fAaeT CPaBHUTEJBHO He-
6OJIbIIOH NPHPOCT  CKOPOCTH,
TO MaJjioe YMeHbIIeHHe II0-
clefHell NPUBOIUT K 3HAYH-
TEJbHOMY VBEJMUYEHHIO BHICO-
Thl MoJsieta. Tak, npu yMeHb-
IileHuH ckopoctH Ha 10%/¢ BH-
cOTa ToJieTa 34 CYeT NpeBpa-
ILEHHS OJHOTO BHJA SHEPTHH N
B Ipyroi YBEJIHYHBAETCS EN“?’//
IIPH  HayaJbHOH  CKOPOCTH o
500 xm/uac ua 185 m, a npu Cxapocrms
ckopoctH 2000 km/uac—Ha p,. 4 JIMHUY DaBHBIX SHEpPrHii B
2950 M. ‘ 06JIacTsX GOJBLIHX H MAMHX CKOPO-

Takum ofpasom, ¢ poctom crell mosera

CKOPOCTH TOJIeTa NPH B3aHM-
HBIX TIPEBPAIIEHHSX BBICOTHL B CKOPOCTb M, HA06OPOT, CKOpPO-
CTH B BBICOTY Il€Ha BHICOTH yMEHbLIAETCH, d IleHa CKOPOCTH
BO3pacTaeT H HAa GOJbIIHX CBEPX3BYKOBHIX CKOPOCTSIX TaKTH-
ueckast (hOpMyJia BO3LYIIHOTO 60 NPHMET HECKOIbLKO HHOH
BUJ: CKOPOCTb — BBICOTA — MAHEBD — OT'OHb.

CKOpoCTh 1O TpPaekTOpUM W BEPTUKAJbHAS CKOPOCTb. M3
a3POJMHAMHKH M3BECTHO, YTO BEPTHKAaJIbHAsE CKOPOCTh Habopa
BeIcOTH V' paBHa u36mTKy Mowmmoctn AN, nenennomy Ha
Bec caMoJsieta G, T. e,

—-14HI-— Bercoma

Yy = const %v ' (5)

Onnako sta dopMmyJia cnpaBenuBa, ecJH NpH HaGope BHI-
COTBl CKOPOCTb MO TPAEKTOPHH HE H3MEHHeTcs, MJH, WHLHMH
CJ0BaMH, ecJqu paboTa H30BLITKA CHJB TSI'H H3MeHSleT TOJbKO
3HEPTHIO BLICOTHI, a 3HEPTUS CKOPOCTH (MJIM KHHETHYeCKas
3HEprusi) camoJera ocraercst NocTosiHHoH. I[lostoMy B op-
Myne (5) V, nmeer unpexc V = const. Ecau xe npu Habope
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BBHIGOTH CKOPOCThL [i0 TPaeKTOpPHH OyleT H3MeHSTbCSH, TO NpH
yBeJMYEHHH CKOPOCTH IO TPAE€KTOPHH BePTHKa/bHAsi CKOPOCTDb
Ha60pa BLICOTHl YMEHBLINTCS, a NIPH yMEHbIUEHHH CKOPOCTH MO
TPaeKTOpHUH — YBEJHYUTCS.

BrigeneM (opMyJy HJsi BePTHKaJbHOH ckopoctd Vy B 06-
mem cJayyae. ITycTb camosieT HaGHpaeT BHICOTY B IPSIMOJH-
HeHHOM ToJeTe C YIVIOM HakjioHa TpaeKkTopun © (puc. 5).
CyMMa npoekllHfi Ha TPaeKTOPHIO CHJ, AEHCTBYIOLIMX HA ca-
Moser, OyneT paBHA

P—Q—Gsin0,

rne P — cuna THATH;
Q — cusa J1o6OBOTO CONPOTHUBJIEHHUS;
G — Bec camoJera.
ITo sTopoMmy 3axoHy HeloToHa

P—Q—Gsin®=mj,,
rie m — Macca camoJera;
jx — YCKOpeHHe II0 TPAaeKTODHH.

TMonenns o6e yacTh paBenctBa wa G ¥ yMHOXHB Ha V),
MOJyYuM

P=0V_yine—Yj.
G g

Ho
(P—Q)V _ AN . . .
T—E 'Yy =const ’ V Slll@ _V)‘.
CJyiegoBaTebHO,
e V]x
Vy V”V = const ? : (6)
Besanu Vie i
uHa — -2 npexacrasisieT co00il yBeJMUeHHEe HJIH
g

yMeHbllleHHe BePTHKAJBHOH CKOPOCTH Ha(opa BHCOTHI AV, za
CUeT H3MeHeHHS CKOPOCTH IO TDAEKTOPHH, T. €.

Vi
AV = — I, _ (7)
g

IMpu pasroHe caMoJsieTa YCKOpeHHe [x IOJIOXKHTEJBbHOE,

a BejquuuHa AV, oTpHuartesabuasi, NpH TOPMOXKEHHH — Ha-
060poT.

Takum o6pa3oM, H3MeHEHHe BepTHKaJbHOH CKOPOCTH 3a-

BHCHT OT MCTHHHO#l CKOPOCTH MO TPAeKTOPHH H OT MNPOJOJib-
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HOro yckopeHus. IIpu opHHX ¥ TeX Ke OTpHILATENbHBIX YCKO-
penusix (3aMefsieHusix) GoJbllell CKOPOCTH N0 TpaeKTOpHH
6yJeT COOTBETCTBOBATbL M OOJIBLIMH NPHPOCT BEPTHKAJLHOH
CKOpOCTH Habopa BHICOTHI.

Bo3bMeM caMoJsieT CO CPaBHUTEJbHO Y3KHM JHANla30HOM
JI0O3BYKOBHIX CKOpOCTeH. 3amnac CKOPOCTH y Hero Io cpaBHe-
HUIO ¢ HauBbrojpHeHie
CKOPOCTBLIO HaGopa BHICOThL
HeBesuk. [loaToMy yMenb-
IIeHHe CKOPOCTH IO Tpaek-
TOpUH npu Habope 1aBaJo
KpPaTKkoBpeMeHHHH H He
OueHb 60JbIIOM npu-

Y

poct V.
Y camogetoB ¢ 60Jb-
WHMH CBEPX3BYKOBLIMH

CKOPOCTSIMH  HCITOJIb30BA-
HHe KHHeTHUeCKOH 3Hepruu
Jaer WM JJMTEJbHHIH H
3HaYHTe ] bHHIH IIpUpOCT
BepPTHUKaJIbLHOM CKOPOCTH
Hagopa BBICOTHL. Paccmort- Puc. 5. Cuinl, meficTeylomue Ha ca-
pum Takoii npumep. Camo- MOJET B NPAMOJHHEHHOM mosiete c
JieT Habupaer BHCOTY C YIVIOM HaKJIOHa TpaexkTopun ©
HCTHHHOH  CKOPOCTBIO IO

Tpaektopuu 2000 km/uac, KoTopast 3a KaXk/IAyl0 CEKYyHIy YMEHb-
aercs Ha 5 KMfuac. TTogcunTaeM NPHPOCT BepPTUKAAbHON CKO-
poctH HaGopa BBICOTHI 3a CUET yMeHbILIEHHA CKOPOCTH IO Tpa-
exropui. ITo dopmysne (7) mosyuum .

AV. o= __Vie_ _ 2000.5
Y g 3,6-3,6.9,81

~= 80 M/cex.

Kax BuauM, CpaBHHTEJBHO HeGOJBIIOE TODMOMEHHe AaeT
3HAYHTEJbHHIH NPHPOCT BePTHKAJbHOH CKOPOCTH Habopa BhI-
COTHI.

Y3 dopmyaws (7) BupHO, uTO

AV
s y
Jr=— % g (8)

Jpyrumu cj0oBaMH, NPH OZHOH M TOH e BepTHKaJbHOM
CKODOCTH CHHIKeHHS caMoJjeT 6yIeT PasroHATLCH 3a Cyer Io-
TePU BBICOTH T€M C MEHBUIUM YCKODeHHeM, YeM O6oJibllie CKO-
pocTh 1o TpaekTopuH. JTO ellie pa3 IOATBEPKAAET CIpaBE]-
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JAUBOCTL HAIHUX PACCYKAEHHH O TAKTHYECKOH bopMyJie BO3-
AymHOrO 604.

Takum 06pas3oM, ¢ pocTOM CKOPOCTH MNOJETa KOJHYECTBEH-
Hble XapaKTePUCTUKH B3aUMOCBS3H MeXIy BHICOTOH M CKO-
POCTBIO HACTOJIbKO MEHSIOTCS, UTO NPHBOAST K Ka4eCcTBEHHO
HOBHIM siBJeHMSIM. O HHUX [OJXKeH XOPOIIO 3HATh KaKAblil
JIeTYHK. :

*



demuui-ucnsimame. 1 nep6ozo waacea
eenepan-maiiop asuayuu C. A. MUROTH

TUHAMAYECKHA METOY HABOPA BBICOTEL

Besigkuit camoner B mostete o6tafiaeT ompegeseHHBIM KOJU-
YECTBOM 3HePrHM (KHHETHYeCKOH u noTenuuas buolt). Kuneru-
decxkas sHeprus camogaera (0,5 mV?) zaBucur or CKOPOCTH,
a noteHunasnbHas (mgH) —or BeICOTBI mosera camosiera.
B ycranoBuBIIeMcs ropusonTanbHOM mosere sTH BHIbI 3Hep-
THH, a CJel0oBaTe/bHO, U CyMMapHas 3HEPrusi OCTAI0TCH [10-
CTOSIHHBIMH M MOTYT GbIThb JIEFKO NMOJCYHTAHBL

HsBecTHO, 4TO npu HeusmenHOM pexxuMe paGOTH ABHTra-
T€s Ha CHHKEHHH CKOPOCTh GYJNeT yBeJMUHBATLCH, a B Ha-
6ope BLICOTHI, HA060POT, YMEHbIIATBCH, DTO 3HAYUT, YTO OAHUH
BHI SHEPrHM Nepexomut B apyrod. Ilpu sToM cymmapuas
SHEPTHA INPAKTHYECKH OCTA€TCS ITOCTOSHHOIL,

Pexumbl ycTanosuBuerocs FOPU30HTAJBHOT'O IHoJieTa ca-
MOJieTa Jiexat BHyTpu O6aactu (puc. 1), KOTopasi orpaHu-
deHa C/leBa MUHHUMAJIbHOM, a CIIpaBa MakKCHMAaJbHOH WM Mak-
CAMaJIbHO JMOMyCTHMOH CKODOCTbIO. BepxHSisi uacThb o6iacti
NpelCTaBaseT co6Oi NOTOOK CaMOMeTa Ads NaHHO CKOpo-
CTH, HJIH MAKCHMaJIbHBIE BHICOTHI, HA KOTOPBIX CAMOJIET MOMKET
J€TETh C ONpeneneHHOH MOCTOSHHOM CKOPOCTBIO (cTatnue-
CKHH MOTOJIOK).

B ycraHoBHBIIEMCH TOpPH3OHTANBLHOM moveTe CYLILeCTBYeT
CTaTHYeCKoe PaBHOBECHE CHJ — NMOJbeMHasd CHJA paBHa Becy,
4 Tsdra— COnpoTHBJeHuio. [loseT ma noTosIKe XapaxkTepu-
SYETCsl TeM, YTO NBHraTtesb paGoTdeT HA MAKCHMAJBLHON Tsire
M LJjsi Kaxporo uucia M nosera makcumadbHAas Tsira paBHa
71060BOMY cONMpOTHBIEHHUIO,
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Puc. 1. Mamenenre nmanasoHa CKOpPOCTeit ¢ BHICOTOH moJseTa AJA CaMOJETOB:

I — ¢ n03ByKOBO#; 2-— ¢ TPAHC3BYKOBOR H 4 —cO CBEPX3BYKOBOH CkopocTsMH (5 —— mJas camojera ¢ Upo-
MeMYTOUHHMH XapaKTepHCTUKAMHA)



Ha puc. 1 npeicraBnenb! KpHuBHie /sl YeTbipex CaMoOJIETOB
pasanunbix THHOB. KpuBasi / OTHOCHTCS K CaMoJieTy, CKOPOCTb
KOTOPOTO MeHbllle CKODOCTH 3BYKa, KPHBAsi 2-— K caMoJieTy,
MakCHMaJsbHasl CKOPOCTb KOTOPOTO HEMHOTO IPEBBIIAET CKO-
poctb 3Byka (M npumepno 1,3—1,4). Hazosem 3T cxopocTu
TpaHC3BYKOBH MHU. KpuBas 4 oTHOCHTCA K COBpEMeH-
HOMYy wuctpeburento Tuna F-104 «Crapdaiitep», OCHOBHOH
JIHana3oH CKopocTell XoToporo cBepx3BykoBod. Kpusasi 3 or-
HOCHTCS K CaMoJieTy ¢ IPOMeXYTOYHBIMH XapaKTepHCTHKAMH.

Kak BUOHO U3 PHCYHKa, CAMOJIET C OKOJIO3BYKOBOH CKO-
pPOCTbIO MMEET CPaBHHUTENBHO HeOOJBIIOH [AMANasOH CKOPO-
CTeH, HO ero MOTOJO0K AOBOJIBHO BeJHK (06J4aCTb, OuepuyeHHAS
KpUBOH I, BHITSIHyTAa BBepXx). MakcUMaJibHVIO CKOPOCTh Ta-
KOH caMoJieT pa3BuBaeT Ha BhicoTax 3000—5000 x. [Tuanason
CKOpoCTell H MaHeBpeHHble BO3MOXKHOCTH C YyBeJIHYEHHEM BHI-
COTH O NOTOJKA YMEHBIIAKWTCA IOCTENEHHO,

Y caMoJieTa ¢ TPaHC3BYKOBBIMH CKOPOCTSMH (hOpMa KpH-
BOIl HECKOJIBKO HHAas; 3HAUUTE/IbLHO YBEJHYHIACh MaKCHMaJib-
Hasg CKOPOCTb, KOTOPYIO CaMoJieT JOCTHraeT Ha BHICOTE
11000 x. TlotosoK, nmosyyaeMbill HO-NpEKHEMY Ha H03BYKO-
BOH CKOPOCTH, BO3POC HE3HAUMTEJLHO —- BcAd 06J1acTh CTaJja
IHpe, HO IIOYTH He yBeJUYMJIach B BbicoTy. I'JiaBHast ocoGeH-
HOCTb TAaKOro camoJieTa COCTOMT B TOM, UYTO JHalla3oH ero
CKOpPOCTel 3HAYUTEJIBHO PacUIUPHICH U oCTaeTcsl GOJbIIMM 1O
BBICOT, OUeHb GJH3KHX K IOTOJKY. IJTO 3HAUYHT, YTO CaMOJeT
CoXPaHseT JOBOJILHO XOpOUIMe MaHeBPeHHbie KayecTBS fIOUTH
no caMmoro nmotosika. Haxoasick uyTh HKe NOTOJNKA, OH OyneT
BecTH cebsa Tak, OyATO ellle AaJieK OT Hero, B TO BpeMsd Kak
nepBHIE caMoJieT YXKe 3a[0Jr0 A0 NMOTOJNKA HayHHAeT TepATb
CBOM KauecTBa. ¥ caMoJieTa C TPAHC3BYKOBHIM [JHANa30HOM
CKOPOCTeH HaMeuaeTcsi NTOTOJMIOK Ha C€BEPX3BYKOBOH CKOPOCTH
(BTOpOH «TOp6» Ha XpHUBOH 2), KOTOpHIH 3HAYHUTENLHO MeHbLIE,
yeM IOTOJIOK Ha [03BYKOBOH CKOpPOCTH.

Y ueTBepTOr0 M3 MpeaCTaBJEHHBIX THIOB CaMoJeTa MOTo-
JOK Ha CBepX3BYKOBOH CKOPOCTH CVileCTBEHHO GoJjbuie Mo-
TOJIKA Ha J03BYKOBOH cKopoctd. O6JacTh YCTaHOBUBIIMXCS
PeXHMOB 3TOTO caMoJeTa 3HAUHTEJbHO YBEJHYHIAch B IUH-
PHHY, €ee OCHOBHAS IIJIOIladb JIEKHT B 3a3BYKOBOM JHana3oHe
ckopoctell. JleBas rpaHHnpa HeCKOJLKO CHOBHIIYJIaCh BIIPABO,
TaK KaK KPbUIO CaMoJeTa ClellHajihHO CHPOEKTHPOBAHO s
GoJibliux cxopocTell. TT03TOMy Ha MaJibIX CKOPOCTSX OHO Be-
jet ce6sl XymKe — VIJIBI aTakH Ha TeX Ke CKOPOCTAX Yy Hero
6oJibllle, a XayecTBO 3HAUMTEJbHO xyxKe. [lo 3Toll mpuuHHE
MOTOJIOK CaMojieTa Ha JO3BYKOBOH CKOPOCTH HECKOJIbKO
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yMenpiunicad. OlHaKo MakcuMaJsbHasi CKOPOCTb CaMoJieTa Ha-
CTOJIbKO YBEJHYW/ACh, YTO JHANa30H CKOPOCTeH cTaJj 60Jblie
Ha BceX BHICOTax W Oco6eHHO BOJHM3H MOTOJKA.

HJst mepBoro THMAa caMoJieTa MOTOJOK NpefcTaBJsier Co-
60l TOYKY HA TpaHHIE 00/1aCTH, T. € ero MOXKHO JOCTHTHYTb
Ha CTpOro onpefedeHHOR ckopocTH. Ha Becex mpyrux ckopo-
CTAX IOJeTa MaKCHMaJibHasi BBICOTA pPe3Ko yMeHblUaeTcH.
Wnave Ha camoJieTe €O CBEPX3BVKOBBIM [HANa30HOM CKOPO-
crefi. TIpy M3MeHeHHH CKOPOCTH B JIOBOJIBHO GOJIBIIUX IIpene-
Jax MakKCHMaJibHasi BbICOTA ITOJIeTa YMeHbINAETCS He3HayH-
TeJbHO.

B nosete Ha moToskax ¢ J03BYKOBOM M CBEPX3BYKOBOH
CKOPOCTSIMH caMoJieT BeleT ce6s pasysnunHo. B nmepBoM ciiyuae
OH He 006/7axaeT MNPAaKTHYECKH HHKAKOH MAaHEBPEHHOCTBIO:
Jaxe HeGOMBINOK KPeH WM TONBITKA H3MEHHTh CKOPOCTb He-
MelJIEHHO TPHBOASAT K TIoTepe BHICOTH. Ha moToJike, mOCTHI-
HYyTOM Ha CBepPX3BVKOBOW CKOPOCTH, CaMOJieT MOCAVIIHO BXO-
IMT B KpeHn 10 20—30° passopaunBaercss 6e3 NoTepu BHI-
COTHL U JAOBOJBHO XOPOIIO ympaBJsieTcs. JIeTuHKy MOXKeT
NM0Xa3aTbCs, 4YTO MOTOJIOK elile He JQOCTHrHyT. M1 TeM He Me-
Hee 5TO CTATHYECKWH IMOTOJIOK, TAK KaK IPHU NONLITKE yBEJH-
YUTbL BHICOTY CKODOCTb, XOTSI U MeJIEHHO, YMeHbIIaeTcs.

BepHeMmcst ¥ Bompocy 06 SHEPTHH JETANIET0 CaMOJeTa.
losinas sHepruss (ypoBeHb SHEPTUH) paBEa :

__mV?

E_-—é—-—{—mgH.

Ee MOXHO NpelICTaBHTb B BHJE TOJILKO MOTEHLHAJBHOH
3HeprUd W BBLIPA3HTL Yepe3 KaKVIO-TO VCJIOBHYI (3KBHUBaJeHT-
HYI0) BBHICOTY H,, KOTOpyIOo caMoseT Mor Gbl HaGpaTb, ecJiu Gbl
BCS €ro KHHeTHYyecKasi 3HePrHsi NpeBpaTU/iach B MOTEHIMaJib-
HYIO, T. €.

mgH, =—m2—V2+mgH,
OTKyJa
—H1
H,=H+} e

CJyieoBaTe/IbHO, [JIST KAa)XJAOTO pexuMa IoJleTa MOXKHO
HaBTH SKBHBAJIEHTHYIO BBICOTY, KOTOpas GviIeT XapakTepuso-
BaThb IIOJIHVIO 3SHEPTrHI0 WJIH ypOBeHb 3HeprHM CaMoJieTa Ha
stom pexuMe. [loficynTaB ypOBeHb 3SHEPrHH JAJSA  DAa3JIHUHBIX
TOYeK (BBICOT), HA KPHBOH MaKCHMaJIbHHIX CKOPOCTeH MOXKHO
HaNTH TaKylo, B KOTOPOH ypOBeHb 3SHEPTHH Gyxer MakCHMalb-
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#bM. Jluist camosteros tHma MuT-17, sHeprusi KOTOPBIX ONpeaé-
JisieTcsi 6oJsibllle BEHICOTOH, 4eM CKOPOCTbIO IOJIETa, TOYKa, CO-
OTBETCTBYIOIIAA MAaKCHMAaJIbHOMY YDOBHIO SHEPTHH, JIEXKHT Ha
200—300 x muxe motoska. Ha camoserax tuma F-104 suep-
THs yBeJHuMBaeTcss OOJblile ¢ YBeJHYEHHEM CKOPOCTH, YeM
C yBesiHueHHeM BBHICOTH. [l03TOMy MaKcHMaJ/bHBIH yDPOBEHb
SHEPTHH AJS 3THX caMoJseToB JexHT Ha 2000—4000 u nuxe
MOTOJIKA, TZ€ CKOPOCTb HEMHOro OTJHYaeTcsl OT MakKCH-
MaJibHOi. ‘

Bo3Hukaer Bompoc: Hesb3si JH NPAKTHYECKH HCIOJb30-
BaTbh YaCTb KHHETHYECKOH 3Hepruu HJist Habopa BHICOTH, mpe-
BHIIAOm el cTaTHYecKufi MOTo/10K? (OYeBHAHO, COBpPEMEHHBIE
CaMoJIeThl, HMest IPOMajHbLIl HM30LITOK CKOPOCTH, MOTYT Ha-
6paTb JOMNOJIHUTE/bHYI0 BbICOTY. Ho cKoJb 6OMbINYIO H KaKoi
NPUMEHHUTL MeTOX?

$IcHO, 4TO MCHOJIB30BATb BCIO KHHETHYECKYIO SHEPTHIO 1JIs
JOCTHXKEHHUSI BLICOTH, PABHOH 2KBHUBAJIEHTHOH, NpPaKTHYECKH
HEBO3MOXKHO, TaK KakK NIPHILIOCH Ol YMEHBIIWTb CKOPOCTh 10
HyJa. DTO NpuBesio 6Bl K IOMHOM NOTepe yIpaBJIsieMOCTH Ca-
mosieta. Ho Oyzer sim npepesoM MHHHMAaJbHAsi CKOPOCTb TO-
PH30HTAJbHOrO IoJleTa NPU Ha0ope BHICOTHL AMHAMUYECKHM
MmeTofoM? Henb3s i CHHU3HTL, CKOPOCTb MeHbllle MHHHMAJib-
HOH M COX[AHHUTb YNpPaBJIsSEeMOCTb caMoJieTa B BepXHel Touke
Habopa?

Kak wusBectHo, mns nonera Ges moTepd BHICOTH HeoOXO-
AUMO, 4TOOBl MojgbeMHasi cuja Oblla DaBHa Becy, T. €.

Y=G=c,S.
2

CnenoBaTtesbHO, YMeHbIIAst CKOPOCTb, HEOOXOJHMO yBeJH-
YHTb Cy KpBLJIa, T. €. YBeJUYHTb yroa ataku. OAHAKO B IToJIeTe
Ha MUHUMAaJbHOHW CKOPOCTH KO3(DGHIHEHT NOABEMHOH CHJBL
IPAKTHYECKH MAKCHMAJbHBIH U JajibHeHlllee yBeJHUeHHe yrJja
aTakKH TOJBKO YMEHBIIHT ero. B pe3yJjbTaTe caMoJieT HauyHET
«CBHIMAaTbCSI» MJIM CBAJUTCH Ha KpPbLIO, €CJOH NPOH3OHIET CPHIB
[IOTOXa Ha OJHOM H3 KpPEIJbEB.

3HauuT, HYXKHO HAHTH TaKOfl pexuM, MPH KOTOpPOM CaMo-
JIeT He BBIXOAMT Ha YroJ aTakH, OOJBIIUH KPHUTHYECKOTO.
Torga kpslio 6yZeT HOPMaJbLHO O6TEKaThCsi U CPHIBA Ha HEM
He NpPOH30fijer, XOTS MONbeMHasl CHJa CTaHeT MeHbllle Beca
camoJeTa.

3To BO3MOXKHO, KOrZa NoTpeGHAsl MOoJbeMHAs CHJa KPHJa
MeHbllle, yeM BeC caMmoJjera. Tak ObiBaer npu Habope BH-
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coTel (puc. 2) u nnaHupoBaHHu (MM nHKHpoBaHHH). UYeM
GoJsblle yrosj HaK/JOHAa TPAaeKTOPUM K TOPH30HTY, TEM MeHb-
was noJbeMHas Cu/a HyXkHa OT Kpuiia. IIpu oTBecHoit Tpaex-
TOPHH NOABEMHAsS CHJIA DaBHA HYJIO.

EcTb eule oguH peXHM IMoJeTa, KOrZa NMOgbEMHAS CHJd
Kpbljla MeHbllle NOTPe6HOH JJisi TOPM3OHTAJBHOTO IOJeTa.
H3BecTHO, 4TO moabeMHAas cuja B O6meM cJyyae JOJXKHA
yPaBHOBEIUINBATL BeC CaMo-
JeTa, YMHOXEHHBI Ha Iepe-
TPY3Ky (nocnenﬂﬂg Xapaxre-
pH3yeT KpPMBOJMHEHHOCTL IO~
jera). Yem GoJbluyio Nepe-
TPY3KY Mbl XOTHM TOJYYHTh,
TeM GOJIbIIAS HYXKHA MOJAbeM-
Has cuJa Kpbwia. A ecau ne-
perpysky cpueiaTb MeHblIe
€MHHILL, T. €, MeHbllle, YeM B
TOPHU30HTAJbHOM noJsere?
OueBuaHoO, Toraa notpeGyercs
H MeHbllas, 4eM B TOPH30H-
TaJbHOM MOJIETe, NOLbeMHas
CWja Kpbuia (Nnpu OTpHlla-
TeJbHOH NMeperpyske NoJbeM-
Hasi cuia Gyaer 06paTHOro

HallpaBJieHUS — BHH3 OTHO-
¢ CHTEJIbHO JIeTYHKA).
Puc. 2. Cunml, neficryromne na ca- HUspectno, uto npu Bh-

MOJET B peXuMe Habopa BLICOTH BoJe caMoJieTa U3 TOPKH
HJM 1IpH Habope BHICOTH OT-
KJIOHEHHEM ~pyukH oT ce6si neperpyska GymeT MeHbIIe
equHULBL. [Ipu 3TOM MOXKHO Tak nofo6paTk TPaeKTOPHIO, UTO
neperpy3ka GyleT paBHa HYJI0. DTO 3HAYMT, YTO OT Kpblia
He TpeGyeTcsi HHKAKOH mNOXbeMHON CHJIbI, TaK Kak BeC
CaMOJieTa ypaBHOBENIMBAETCS HEHTPOGEKHON CHJIOH. YTOJ
aTakH IpH 3TOM G6JM30K K HysaesoMy, Ha Takom pexume
CaMOJIeT He CBANTCS B IITONOP M He GyJAeT NapaulloTHPOBATD,
XOTsl CKOPOCTb €r0 MOXKET CTaTh 3HAYHTENbHO MEHbIle MHHH-
MaJIbHOH CKOPOCTH TOPH30HTAJLHOTO MOJIETa. [Monyto otme-
THM, YTO TaKOH DeXHUM IIOJIeTa SABJISETCS EAMHCTBEHHO BO3-
MOXHBIM METONOM CO3JaHHSI Ha CaMoJeTe YCJOBHH HeBeco-
MOCTH.
TaxuMm o6pasoM, wucnosbsys KHHETHYECKYIO  3HEepTHIO,
MOXKHO Ha6paTb MaKCHMAJbHYIO BHICOTY, €C/IM CHAeNaTh rOpKy
Tiocsie npeaBapuTebHOrO pasroHa. TpaexkTopust mosiera npu
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5ToM 6yAeT COCTOATb U3 BBOAA B FOPKY, NpsiMoJiMHelHoro HA-
6opa BBICOTH, BHIBOJA H3 [OPKH W CHHXKeHHsA. Ha Bcex aTHX
sTanax, KpOME BBOJAA B FOPKY, NOTpeGHAS NMOoAbeMHas cunia Oy-
JIeT MeHbIlle Beca caMoJera, a CKOPOCTb MoxkeT ObITh MeHbile
MHHHUMaJbHO /I TOPH30HTAJbHOIC TOJeTa, OlpeeaseMol
10 Cy yage. Ha BeplIMHE ropkH (Ha BBIBOJE) CKOPOCTb MOXKeT
ObITo yMEHbIIEHA 10 MHHUMAJbHOH Be/HYMHBI, ONpereseMoi
YIPaBJSEMOCTBIO CAMOJETA.

Caeayer cxasaTh o BJMSAHHH yria ropku. Yem Gosbuie
yros HaGopa, TeM C MeHbIUHM PajHyCOM MOXKeT ObITb BLIBOJA
M3 TFODKH H TeM MeHbille GyAeT CKOpoCcTb. Tak, Hampumep,
NpY YCTAHOBJEHHH PeKOopla BLICOTHI Ha camosere F-104 cko-
pocts no npuGopy B BepXHeH TOuKe ropkd pocrurasna 140-—
160 xkm/uac, urTo, OUEBHUAHO, 3HAUUTCJLHO MeHbIUe CKOPOCTH,
Ha KOTOPOH 3TOT caMoJieT MOXeT CBaJMThbCH B IUTOMNOP B TO-
PH30HTAJbHOM IOJeTe.

3aMeTHM, uTO MHHMMaJ/bHAsl CKOPOCTb HA BEPIUHHC TOPKH
He sIBJsETCS CTPOro oHpefejeHHol BeauunHoH. OHa 3aBHCHT
OT yrsia TOPKH, MaHepbl NHUJIOTHPOBAHHMA M XapaKTePUCTHK
yIpaBaseMOCTH camoJjiera. [losToMy H MakcHMMaJbHas Bbi-
coTa, KOTOPYI0O MOKHO HaGpaTb, HCHO/b3Yysl KHHETHUECKYIO
sHepruio  (Takyio BbICOTY Ha3bLBalOT JHHAMHUECKHM
NOTOJKOM), He SBJSETCA CTPOro onpeleseHHOH BHICOTOH.

PaccMOTpPHM METOAMKY BbIIOJHEHHMS Mojera Ha JAHMHaMH-
qeCKHH HOTOJIOK.

Tlpeskje Bcero HyX*HO BHIHTH B TOUKY HAHOOJBIIErO ypOB-
Hsi SHepPI'HH, T. €. MOJY4YHATb CKOPOCTb, BO3MOXKHO GJIH3KylO
K MaxKCHMaJbHOH Ha 3apaHee H3BeCTHON BhIcOTe. BhIiTH B 3Ty
TOUKy MOMXKHO pasJjiHyHbIMH crnoco6amu. Ha MeHee cKopocT-
HBIX caMoJjieTaX oObYHO BHauaje HabHpaloT BHICOTY Ha pe-
HHMe MaKCHMaJ/bHOH ckoponoibeMHoctH. Korna npubopHas
CKOpOCTb CTaHOBHMTCSI paBHOl ToH, KoTopas HoJXHa ObITb B
TOUKe MaKCHMaJ/bHOTO YPOBHS 3HEPTHH, HaGOp BBICOTHI NPO-
JOJIKAIOT, COXpaHsAs 3Ty NpHGOPHYI0 CKOPOCTb A0 TeX MHop,
noka V, He yMeHblInTcsl A0 HyJaf. DTo GydeT 03HA4aTh, 4TO
caMoJieT BhIIIEJN Ha BBICOTY, Ile ero cCyMMmapHas 3Heprus Max-
CHMAaJIbHA. ‘

. Ha 6oJee CKOPOCTHHIX caMoJieTax Tocjae Habopa BHICOTHI
11000—13000 # pasroHsloT caMoJeT A0 NpHOOPHOR CKOpo-
cru (wam uncaa M), koropas [NOMKHa ObITb B HCXOLHOH
TOUKe, H, COXpaHAA ee NOCTOAHHOMN, Takxe BHIXOAAT Ha 3a/aH-
HyI0 BhiCOTY. B mepBofi nososuHe camoJer Jyyille PasroHsATh
C HeOOMBIIUM CHUMKEHHEM.
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Boifigsi B TouRy MakCHMaJbHOTG YpOBHsS 3HEPriM, Bo3-
MOXHO Gosiee HePrHYHO TEPeBOAAT caMojeT B Habop BHI-
COTBL. JTOT TMepeXoa MAeJaloT C MaKCHMaJbHO BO3MOXKHOH
neperpyskofi, OJig Uero pyuKy SHEpPTrHYHO OTKJIOHAKT Ha
ce6s, Tak KaK 3((EKTHBHOCTL HPOAOJBHOrO YIpAaBJEHHS Ha
CBEPX3BYKOBBIX CKOPOCTAX IOHHXKEHA,

HauBbirogHedniuM yriioM ropKe NPH NoJieTe Ha JHHAMHYe-
CKHe BBICOTH CJ/IeAyeT cuHTaTh yroa oxojno 20°. Ilpu 664b-
IAX yIjgax MakCHMaJbHasi BHICOTA2 XOTA H YyBeJHuHBaercs,
3aTo BpeMsl npeGbIBaHHA Ha 3Tofi BhICOTe yMeHbiuaercs. [To-
3TOMY, €CJH XOTSAT AOJblle yaepXaTbh camoJieT Ha AHHaMHuye-
CKHX BbICOTaX, FOPKY BBHIHNOJIHAIOT nof yrooM 156—20° u paxe
MeHblle. YToJq Ha TopKe yCTAHABJHBAIOT M BHAEPKHBAIOT MO
YKasaTe/Ji0 aBHaropH3oHTa (B KOHIle pasroHa Hepejp TOpKoi
aBHAroOpH3OHT JOJIXKeH NOKa3biBaTb HYJeBOH YroJsi TaHraxa).

B npouecce HaGopa BHICOTH, KOrJla CKOPOCTH Ha TroOpKe
Oyner NPOLOKATH YMEHBIIATHCS, HYXKHO BCe BPeMS NOXTATH-
BaTh Pyuky Ha ce0s.

B o6bluHbIX nMoJeTax HeT HeOGXOAMMOCTH JOCTHraTh CaMOMH
BepxHell TOUKHM JHHaMHUYeCKOro Mmotoqka. I1osToMy He cienyer
JonycKaTb, yToObl CKOPOCTb CHU3WIACh HAMHOIO MeHbIlle CKO-
poCTH cpbiBa B IITONOP NPH ropusoHTasbHOM noJgere. Ilo mo-
CTHXKEHHH CKOPOCTH CphiBa HYXHO IIOCTENEHHO 0CJ1a6JATb Ha
pyuKe TAHyILHEe YCHJHSA, TaK uTOGH caMoJjieT MH/JaBHO BHIXO-
IOHJ U3 TOPKH C yMeHblleHHeM Meperpysxu no 0,6—0,8. dry
TPAEKTOPHIO BbIBOAa H Ileperpy3Ky COXpPaHsI0T A0 Nepexona
caMoJ/leTa Ha CHHXeHHe, B Hpollecce KOTOPOrO CKOPOCTb CTa-
HeT G/H3Ka K 3BOJIOTHBHOH. Bricota 6yaer Bce BpeMs yMeHb-
IIaThCsl, HO BBHIPOBHATH CaMoJeT B TOPH3OHTAJbHBIH NoOJer
MOXKHO TOJIBKO TOTr[a, KOTAA OHa CTaHeT HHIXKe CTaTH4YeCKoro
NOTOJIKA.

Jo chux nop MBI mosarajs, 4YTO IHPH BBHINOJHEHHH TODKH
cyMMapHasi 5Heprus camoJjieta ocraercs nocrosinroil. Ha ca-
MoM fgene 310 He Tak. CaMmoJer noJyyaer 3HeprHio 3a cuer
TArd asurarteqs. Yacte ee pacxomyercs Ha NpeofoJieHHE CO-
nporuBjeHns Bo3nyxa. Eciau Tdara GoJbilie  CONPOTHBJCHHS,
TO SHeprusl caMojieTa yBeJdHYUBaeTcs.

[Mepen naua/soM ropkd Tsra paBHa COIMPOTHBJIEHHIO. DHep-
rMs caMmosieTa MakcuMaJsibHas. [Ipm BBoje B ropky yBeJHuH-
BaeTcs yroJ Aarakd, CONPOTHBJEHHe pacTeT W CTaHOBHUTCA
GoJbile TAMH ABHraTtens (NPOHCXOAHT noTeps sHepruu). Ha
ropKe, B HOpPSAMOJHHeHHOM HaGope BEICOTHI, YroJ aTakH
(v ¢y) ymeHbmiaercsi (CTAHOBHTCHA MeHbIlle, YeM B IOPH30H-
TaJbHOM I0JieTe), [MO3TOMY H conpoTuBjeHHe najpaeTr. ORHakKo
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B [epBOH NOJOBHHE [OPKH OHO AOCTAaTOYHO BeJHKO, TaK Kak
CKOpOCTb ellle GoJibilag, a TiAra ABHraTeNs C BHICOTOH yMeHb-
maercd. [Ipu ganbHefinieM yMeHbLIEHHH CKOPOCTH CONPOTHB-
JieHHe CTaHeT MeHbIle, YeM TAra, U YPOBeHb SHEPTHH HAuHET
yBeJUYHBATHCS.

B npouecce BBIBOJ2 H3 rOpKH Neperpyska, yrisl aTakd H
CONPOTHUBJEHHE TAaKXKe YMEHbIIAITCH, a 3HepPrus caMoJera
yBeJqHunBaercs (ec/au NBHTATEqb MO-NPEXKHEMY OaeT MAaKCH-
MaJIbHO BO3MOXHYIO TaAry). Takum o6pa3oMm, B HauaJe FOpKH
cyMMapHasi 3Heprusi camMofera YMeHbIIaercs, a B KOHIe
FrOPKH — YBeJIMYHBAETCA, OAHAKO OHA HHKOIZA He MOXKeT OKa-
3artbcs Gosibille MaKCHMaJIbHOTG YPOBHSL.

3necs Mbl He yuHTHBaeM ocofeHHocTedl paGoThl IBUraTest
BHIIIle CTATHYECKOTO NMOTOJKA, KOTOPble MOIYT NPEensiTCTBOBATH
HLOCTHXEHHIO MaKCHMaJbHBIX BHICOT. Tax, HanpuMmep, NpH
YCTAHOBJEHHHM PEKODIA BHICOTH HAa aMEPHKAHCKOM CaMoJeTe
F-104 ceuiie 20000 x# shIKgIOunscsa dopcax ¥ paljpHellras
yacTh TOPKH BHINOJHAJAACH INpakTHUYeCKH 6e3 [BHIaTess.
B ApvroM cjayyae NpH HOJeTe Ha IPEIEJbHVIO BBHICOTY JeT-
uyHK (H3-332 OrpaHHYeHHH) CaM BBIKJAIOYHJS JABHraTeab Ha BTO-
pofi NoJOBHHE TOPKH.

Kak paccunrtars nuHamuueckuil MoToJ0K? PaccMoTpuM aTO
Ha npuMepe camosiera F-104. Ilo maHHHIM aMepHKaHCKOW ne-
yaTH, HaWBBIMOAHEHIIAs HCxoAHas BbICOTa AJs Hero 13700 m
(OYeBHIHO, U3 YCNOBHH yIpaBjseMOCTH), a MaKCHMaJbHO J0-
nycTuMada cxopocts 650 M/cex (M = 2,2). DxsuBaseHTHas
BBICOTA MJSl 3THX VCJAOBHWIL moncuuTanuaa no dbopwmyJse, npH-
BeneHnod Boine, 6yger 35200 m. Ilycts MuHMMaJ/dsHaf CKo-
pocts no npubopy pasHa 150 xm/zac. IIna onpenenedus uc-
THHHOH CKOPOCTH B BenxWell TOUKe 'OPKH 3alalMMCs JHHaMH-
yeckuM notosxkoM 30000 m. Tak Kak oTHocHTe/jbHast MJOT-
HoCTb BO34vXa Ha srtoll Beicote A = 0,1199, To MuHUMaJ bHAaA
HCTHHHAS CKOPOCTb

150
Vaae = R 1250 kmfuac (348 x/cex),
a AHHaMHuyecKHiI HNOTOJOK
v:—vy? 6592 — 3482
Hyw=—"f H—=————— 1+ 13700=29 100 .
2g 2.9,8

dra BHICOTA MEHbIe TOH, KOTOPO# MBI 3afaJjiiCh paHee.
CnenaeMm BTopoe NpuGAHXKeHHWe, T. €. OyIeM CuMTaTh, 4TO IH-
HaMHyeckrit mOToJANK paseg 20500 m (cpennee 3HaueHHe
mexay 30000 u 29100 m), u BHOBp onpenesuM Vwpy U Hym.
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Tak xax gaa H = 29500 » A = 0,1248, noayuum

150 )

Vima = RO 1200 xmfuac (333 x/cex);
. 2 2

Hyn = % 4+ 15700 =29 600 .

BhicoTa npakTHUeCKH coBllaja ¢ ToH, KOTODPOW MbI 3aja-
JIUCh, CJIeIOBATeNbHO, pacueT clejaH NpaBHAbHO. Pekopa Bhl-
cotsl 27811 # Menbuie paccuurannoil. IlpHunHa 37€Ch B TOM,
4TO BO BTOPOIl NOJOBUHE rOPKH ABHIATeNb NPaKTHUECKH He CO3-
1aBaJj TATH, N0O3TOMY NOTePH SHEPTHH He KOMIIEHCHPOBAJHCh.
Oror pekopa B 1959 r. GbLT NEPEKPHIT COBETCKHM JIETUHKOM-
ucnbitatesiem B. C. UablouwrnneiM, NOZHABIIMMCA Ha BBICOTY
28852 m, a B 1961 r. I'. K. MocosoBbIM, B3SIBIIHM HOBBI py-
Gex — 34714 .

Ilpu Ha6ope MakCHMaJbHO BO3MOXHON BBICOTBI TPAaeKTO-
pHsl ToJleTa  HECKOJbKO OT/JAMuaeTcss OT ONHCaHHOH BhImle.
Yroa Ha ropke Gepyr 40° u Gosee. Tak Kax paauyc BBoja
B rODKY Ha CBePX3BYKOBHIX CKOPOCTAX GOJBLIONH, TO MAaKCH-
MalbHBIA yros moJjyyaercs TMPHMEPHO HA HOJOBHMHE TOPKH,
NOCJ€ yero ero yMeHbLIAIOT, T. €. TOPKA MOUTH He HMeeT Mps-
MosnuHelHoro yuacrka. Camoner Kak Gbl 3aGpachiBaercst
BBepX HO OaJIJIHCTHUECKON TPAaeKTOPHH.

Koraa 3axomuT pasroBop O [HHAMHYECKOM HOTOJIKE,
o6bluHO 3ajator Bompoc: «Kak MOXHO HPAKTHUECKH NpHMe-
HUThL 3Ty BhcoTy? Beaws camosier Tam OecrmoMomleHs. 3ITo
BepHO, YTO CaMOJIeT B BepXHEl TOUuKe FOPKH MPaKTHUECKH He-
ynpasaseM. Ho mexay BepxHell Touko#l M cTaTHUECKHM NHOTOJI-
KOM JIeXKHT MPOCTPAHCTBO BBICOTOR oKoso 10 KM, B KoTOpoM
caMoJleT UMeeT 3anac sHeprud. M uem GaMke K CTaTHUECKOMY
NOTOJIKY, TeM 3TOT 3anac GoJbile. Ero T0 # MOXHO HCHOJb-
30BaTh.

Ucnonb3oBanne «IHHAMHYECKHX» BBICOT HMeeT IpaKTHUe-
CKOe 3HaueHWe AJsl TeX CaMOJIETOB, CKODOCTb KOTOPBIX Ha BHI-
corax Ha 1000—2000 » HuXke NOTOJKAa COOTBETCTBYET YHC-
aaMm M npumepso 1,3—1,4 u Gosbme, OgHAKO H MeHee CKO-
pPOCTHBle (TpPaHC3BYKOBBHIE) CaMOJIeThl, XapaKTePHCTHKH KOTO-
pHIX NPHMepHO COOTBETCTBYIOT KpHBOH 2 Ha puc. 1, Mmoryr
HCIMOJIb30BaTh KHHETHUECKYIO 3SHEeprulo m/s HaGopa BBICOTH
6oJibllle CTaTHUECKOro HOTOJKA. _

Tlycts HcTpe6GHTE/b-NEPEXBATUHK, CKOPOCTL KOTOPOI'G COOT-
BeTcTByeT uncay M = 1,3, HaBoAMTCA Ha3e€MHBIM paiHOJIOKa-
TOPOM Ha le/b, JeTAmyw co cgopocrbio 900 Km/#ac Ha BHI-
coTe, paBHOH CTaTHUECKOMY IOTOJKY HCTpeGHTens. DTy uesab
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MOMKHO aTaKOBaTh OOBIUHBIM METOAOM, T. €. BHIHTH Ha BBICOTY
CBO€ro MOTOJKAa Ha HauBBIrOJHeHIled ckopoctH Habopa H
cOauxkarbcd Ha 310 Bhicore. Ho Ha cTaTudyeckoM HOTONKE C
JO3BYKOBOH CKODOCTBIO CaMoJ/leT He MOXKeT MaHeBpHpOBaTb
HH CKOPOCTBIO, HH HanpaBJjeHHeM 6e3 moTepu BhicOTH. Cremo-
BaTeJbHO, TaKas aTaka BO3MOXKHA TOJbKO HPH OUEHb TOUHOM
HaBeleHWH H eCJH NPH 3TOM CKOPOCTb IEJH MeHbIle CKOPOCTH
ucrpeburensd. IIpakTHyeckH Takas ataka MaJjlOBepOsITHA.

ITosToMy Jyuille nmoctymaTth Tak. B mnpouecce mnocjaeaHero
3Tana HaBeleHHS He BHIXOAHTb Ha BBICOTY IeJH (H CBOEro no-
ToMKa), a uaTH Ha 500—1000 M HHXKe C MAKCHMAJbHO BO3-
MOKHOH CKOpOCTbIO. Brliie 6bl10 yKa3aHO, uTO CaMOJeEThl Ta-
KOro THna o6/aJaloT HOBBIM IO OTHOLIEHHIO K caMoJeTaM ¢
JO3BYKOBBIMH CKODOCTSIMH KauecTBOM: Ha BBHICOTe, HEMHOTIO
MeHblllel CTaTHUeCKOTo IOTOJKa, AHaNa30oH HX CKOpoCTed H
MaKCHMaJbHas CKOpPOCTb 3aMeTHO yBesuuusalotes. Hanpumep,
CKOPOCTb aTaKylolllero HcrpeGurens Ha BbicoTe 16 500 u Oy-
ner cocraBaste 1150 &m/zac (M = 1,12) Bmecro 1000 xaf=ac
(M =0,94) Ha noroske. Ha sToli BhicOTe camoJser CpaBHHU-
TEJBHO XOPOILO MOXKET MaHeBPHPOBAaTh, YTO MO3BOJHT Jierye
HCNDaBHTh OIUHOKH HaBeJeHHS.

O6HapyXHB LeJgb Ha 3KpaHe GOPTOBOTG pajHOJ0KaTOpa,
JIETUHK JOJIKEH OHpeleNHTb MOMEHT Hauaja HaGopa BBHICOTH
IS BBIXOJAA Ha uedp, /s onpeldeseHHBIX YCJIOBUHH erc MOMXKHO
paccuurtaTh 3apaHee!. Eciun, Halpumep, JeTUHK XOueT BeCTH
cTpesbby B rOpPH3OHTAJIBLHOM ImoJjere ¢ gasabHoctd 1500 m, To,
uMesi npuHuxeHue 1000 m, oH [oJKeH HauaTbe TOPKY C yr-
aom 10° ¢ pmanbHocTH oKosio 2,8 xka. Torma camoser BHIHgET
Ha BBICOTY LieJIH CO CKOPOCTbIO, MpHMepHO Ha 80 xm/¢ac 6oJib-
mwefl, yemM ecau Obl BbicOTa HaGHpaJack OOGBLIYHBIM METOHOM.
W36bITOK CKOPOCTH HO3BOJIHT JIETYHKY OCYLIECTBHTb HeOGXO-
JUMBIH [/ NpULEeMUBAHHSA MaHEBD, aTaky M BHIXOJ H3.Hee.
Kak noxasas onmbiT, CKOPOCTb Ha BHICOTE NajaerT OueHb Men-
JIEHHO H Ja)Xe K MOMEHTY BbIX0Ja M3 aTaKH OHa OCTaBaJ/ach
HECKOJIbKO OoJbllle, ueM oOBIUHO Ha MOTOJIKE.

Eme ayume npumenuts Apyro# sapuanr araku. Ilocse 3a-
XBaTa LEJH DPagHoJOKaTOpOM COMUKATHCSH, COXpaHAd NDUHH-
XKeHHe, H Ha JaJbHOCTH OKOJIO 2 KM MepeBecTH CaMoOJieT B
yroJ Habopa Tak, uTOGH NPHUEJHTHCS H OTKPHTb CTpe/bly.
B stoM cayuae cTpeibba GydeT BECTHCh Ha ropke ¢ HeGOJb-

! TlozoGHble pacueTH A/ COBPEMEHHHIX CaMOJeTOB TpPALETCR AeNaTb
BO BCeX Cayuasix aTakd Lend Ha Gosbiuoil BeicoTe VICXORHBIME JaHHBIME
AA pacyeta GYRYT: NPUHHXKEHHE OTHOCUTENbHO UM, CKOPOCTh COMHXKEHHS,
yroJl TOpKH M JAaJbHOCTb TPUIIENbHON CTpesbObl.
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tuum yraom. fIpu peakTuBHOM BOODYKEHHH NpPUMEHEHHE 3TOTO
MeTofa yhpoulaercsi BCJEACTBHE GOJBIIHX  JajibHOCTeH
crpesbObl. TakoH MeTOn NMO3BOJSET aTaKOBaThb MEJH, JETILUIHE
Jaxe HECKOJbKO BHIIE NOTOJKA CaMoJera-liepexBaTuHKa.

OnHako 1Jisl OKOJO3BYKOBHIX M Jae TPAHC3BYKOBHIX Ca-
MOJIETOB BO3MOXXHOCTH HCHOJIb30BaHHS JHHAMHUECKOro Me-
Toda Habopa BHCOTH OueHb orpaHuueHbl. TeM He MeHee OHH
NO3BOJIAIIOT HaM NMpEeNCTaBHTh T€ HOBble KaueCTBd, KOTOphie B
NOJIHON Mepe HAUHHAIOT NPOSIBAATLCA Y CKOPOCTHBIX CaMoJie-
TOB Ha CBEDX3BYKOBBHIX CKOpOCTSIX HOJeTa.

Y cBepx3BykoBoro camoJera Tuna F-104, umerouiero cKo-
pocts 6oee M = 2, MakCHMaJbHbBIH CTATHYECKHI NOTOJOK HO-
cTUraercsl IpH ckopoctd okoso 1,8 M (cm. rpadux). Benu-
4YMHa CTaTHYeCKOTo MOTOJIKa cocTaBgsier okojo 20000 m, uto
HeHaMHoOro 6oJibllle NOTONKa Apyrux caMoseroB. Ho Goesol
HX NOTOJOK JIEXKUT 3HAUNUTENBHO BhIle H GyAeT OLICTPO pacTH
NpH JajbHeHIIeM YyBeJHYEHHH MaKCHMaJbHOH CKOPOCTH MO-
jJera. B camoM peste, ecaH moJer HPOHCXOAMT Ha BhICOTe
20000 » co ckopocTbio Gojiee 2000 xKm/4ac, CTOUT TOJNBKO He-
MHOro OTKJIOHHTb DYuKy Ha ce6s, M caMoJjieT OyaeT Habuparb
BBLICOTY.

HpPIGJIPI}KEHHbIﬁ pacuerT nokasmlBaeT, 4yTo jaJis Ha6opa [Ho-
noJHUTeNbHOR BbicotTel 1500 M4 HYXKHO HOTEPATb BCEro ORHY
JecATyIo udcaa M.

MHI yxKe cKasaJH, 4To moJieT caMoJieTa Bhlille CTaTHUECKOro
noToJiKa — HeycraHoBuBIUHHcs. CaMoJjieT MOMKET BHINOJHATD
OnpefesN€HHbII MaHeBpP B TeUeHHE BPEMeHH, NOKa €ro CKO-
pocTb, BCe BpeMsl yMeHbIUasch, ocTaerca OoJibllie KaKOH-TO
MHHHMaJbHOH. ¥ caMo/eToB, CKOPOCTb KOTOPBIX HEMHOIO
GoJsbille 3BYKOBOM, 3TO BpeMsi HeBeJHKO. ¥ 6oJsee CKOPOCTHBIX
OHO 3HauHTEe/bHee H TeM 060Jibiile, yeM GJIHXKE K CTaTHYECKOMY
NOTOJIKY.

Ilpu MaJjoM CONpOTHB/EHHH BO3AYXa M GOJBUION UCTHHHON
CKOpOCTH nojieta 6oJbillee 3HaueHHe, ueM paHbiue, npuobpe-
TaeT HHepuMs camodera. CaMoJeT HeOXOTHO H MeAJieHHO Te-
psieT ¢ckopocTh. B 3TOM HauMHaeT HpOABJATBHCA UYTO-TO OT Had-
JIMCTHYeCKOH pakeThl. Bor noyemy BpeMs moJieTa Takux.caMo-
JIETOB B JHanasoHe JHHAMHYECKHX BHICOT, OCOOEHHO B HHXKHEH
ero uactd, 6yAeT HHOT4Aa Ja)Ke MNpeBHIIATh pacnojgaraemoe
BpeMfl 10 3anacy TOIJIHBA C yYyeTOM BO3BDAaileHHs caMoJjeTa
Ha CBOH a3pOApOM.

MaHeBpeHHbIe KauecTBa caMoJeTa ¢ yMeHbIIeHHEM CKODO-
CTH Bce BpeMsl cHuxawrca. OTciofla BbHITEKAeT OQHO CyILe-
CTBeHHOEe TpeboBaHHe: MpH AHHAMHYECKOM HaGope BLICOTH
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IJiss aTakKd JeTUHK AOJIKeH 3HaTh AAaJbHOCTb O aTaKyeMoro
caMoJsieTa M HauyHHaTb TOPKY B TOT MOMEHT, Korga oHa Gyner
COO1BETCTBOBATh PACCUMTAHHON I AadHHbX ycaosuit. Ucxon-
Hble JaHHBlEe [JIs1 pacueTa — 5TO BLICOTA NPHHUKEHHS OTHO-
CHUTE/NBHO IIe/H, CKOPOCThb COJHMKEHHS, YroJ TOPKH H JaJib-
HOCTb NMPHIENBHOH CTpeJsbOHI. '

Hano cxasatb, uTo 3T0 yCJOBHE fBJSETCA Tenepb HeoOXo-
OHMBIM [AJd BCeX IDYrHX CJy4aeB aTakKu LeaH Ha 6GoJblioi
BbICOTE, TaK KakK Habop HOTOJKA Ha COBPEMEHHBIX CaMOJeTax
BHIMONHAETCA MO CTPOro ONpejes]esHOMYy HNpOMHJIO.

Urtax, nnHamuueckuit Meron HaGopa BHICOTH MOXKeT GHITb
NpaKTHUeCKH NMPHUMeHeH JHOO0 KOrAa Ha caMoJeTe €CTb paluo-
JIOKALMOHHas CTaHLHKd, Mo3BoJssiomas obHapyXWBaThb Ieb,
JEeTSHIYyI0 C NpeBbIlIeHHEM, Ha AaJbHOCTAX, OONbIINX, ueM
JaJpHOCTL HauaJia ropkH, jgu60 Korga KoMmaHAa o HaygaJe
FOPKH MOXeT ObITb C [J0CTATOUHOHN TOUHOCTBIO HepelaHa ¢
3eMJIH IO JAHHBIM Ha3eMHBIX DPaXHOJIOKAaTOPOB.

Y CBepX3BYKOBOTO caMoJeTa CyllLecTByeT KakK Obl TpH MO-
TOJIKa: J[Ba CTAaTHYECKMX (HAa JO3BYKOBOH H CBEPX3BYKOBOMH
CKOPOCTSX) H JIHHAMHUECKHH.

CraTHYeCKH#l ITOTOJIOK Ha CBEPX3BVKOBOH CKOPOCTH MHoJera
CTAHOBHTCS y¥Xe B KaKof-TO Mepe MOHATHEM OTBJEUEHHBIM,
TaK KakK He OH onpejgesseT BO3MOXHOCTH camoJjera. Eciau
NpaKTHUECKH MaKCHMaJlbHas BHLICOTA caMoJeTa ¢ HO03BYKOBOH
CKOPOCTBIO MOJIeTa BCErza MeHblle CTaTHYECKOro MOTOJKa, TO
y CBEPX3BYKOBOTO camoJjieTa oOHa Bcerna OGonbile H JEXHT
rAe-T0 MeXJAy CTaTHUeCKHM H JAMHAMHUECKHM HOTOJIKaMH.
HMeHHO K 3Tofi BhICOTe, MO HAllleMy MHEHHIO, CJeAyeT NpHMe-
HSTb TEPMHH «NIPAKTHYECKHH MOTOJIOKS.
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Bacaysucennviii aemuur-ucnvimameas CCCP
Tepoii Cosemerozo Cowaa M. J. I'AJTAH

IIOJIET PEAKTHBHOI'0 CAMOJIETA
HA BTOPOM PERHME

PeaktuBHbii 6GoMGapIMPOBLIMK [I€J [0 Mapupyry Ha
Gosbitiofl BuicoTe. J[Buraresu pabotanu Ha ofoporax, morpeb-
HBIX AJS FOpPH3OHTaJbHOro moJsera. CTpeaku yKasaresell CKo-
pPOCTH yCTOHUYHBO KOJe6aJjMCh BO3Jie OXHOrO H TOTO XK€ IOJo-
keHuss. OTKJIOHEeHHs1 IO BBICOTe, H3pedKa BO3HHKaBIIHe IO
cayuaflHBIM NPHYMHAM, JI€TYMK HCHPABJAAN OOGIIENPHHATHIM
crnocoBoM: nepexonoM Ha He6OJbILOR NOABEM € COOTBETCTBYIO-
IIMM yMEHbIIEHHEM CKODOCTH, €C/JH (hakTHUeCKas BbICOTA OKa-
3pIBaJ/Jach HHKe 3alaHHOH, WJIH Ha He3HauHuTe/bHOE CHHXKeHHe
C pas3TOHOM CKODOCTH, €C/H BBICOTa CTaHOBHJ/achb GoJbiue 3a-
Aaunoli. C/0BOM, MoJleT MpoTeKa Ha MPAKTHUECKH YCTaHOBHB-
HIeMCS pexume.

Tax npomosaxasock GoJee mosgyyaca, moka ouepeiHoe OT-
KJOHEHHe MO BHICOTe He O0Ka3aJoCh HECKOJbKO Oosbile
npeAblAYIIHX ¥ He noTpe6oBaJ/o MU CBOErO HMCIPABJEHHS CO-
OTBeTCTBEHHO GOJbHIEr0 yMeHblueHHs ckopocTH. Ilpasaa, u
Ha 5TOT pa3 caMoJer GblJ BO3BPAIlCH Ha HCXOAHYIO BLICOTY,
HO 3aTeM Cpasy e NPOABNJI TEHIEHLHIO K HOBOMY CHHXXEHHIO,
KOTOpoe oNfATh ObIO NpeKpauleHo 3a cueT JAajbHefilero
YMEHbIIEHHsI CKOpPOCTH. Tak MNOBTOPHJIOCH HECKOJBKO pas.
CamMoJieT, JeTeBIUUMA N0O 3TOr0 Ha yCTaHOBUBIIEMCS TOPH3CH-
TaNbHOM peXHMMe, BHe3alHO II0Tepss CHocOBGHOCTh K ero co-
XpaHeHno. JleTuHK NMpOROJIXKAJ YNOPHO <«aepkaTbCA» 3a HC-
XOIHYIO BHICOTY IEHOH NOCTENEeHHOr'0 H HEeYKJOHHOI'O YMeHb-
[eHHs cKopocTH. Pasymeercs, 3To Gbuio rpy6oH omubkoH
NUJOTHPOBAHMS, KGTOpas yrpoxkania MOJHOH NoTepedt CKOpo-
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CTH H cBajuBaHHeM. Takaa omu6xa Morja NpousoiiTH B pe-
3y/JbTaTe TOro, YTO BHHMaHHe JIETYMKAa ObLIO COCPENOTOYEHO
Ha OAHHX npubopax (B NaHHOM Cjiyuae Ha BbICOTOMEpE H Ba-
pHOMeTpE) M OH mepecras CjaequTb 3a APYFHMH, B TOM uHCJie
U 32 yKa3aTesjeM CKODOCTH.

B neTHOM npakTHKe H3BecTHbI cJyuaH (IpaBaa, AOBOJBHO
pedKHe), KOraa CaMoJieT, NPoJeTeB CPAaBHHUTENbHO NJIHTEJbHOE
BpeMsl B yCTAHOBHBIUIEMCSl FOPHU30HTAJ/JLHOM I0JeTe, BHE3AaIlHO,
6e3 Kakux-AM60 BHAMUMBIX IPHYHH, TEPSI CHOCOGHOCTb K AaJjb-
HedmleMy HOAAEPXHUBAaHUIO 3Toro pexuMa. Co3gaBaJoch Ble-
JaT/IeHHe, YTO NOHH3MJIACh TAra ABHrarened, Xora B AeHCTBH-
Te/JbHOCTH OHa OCTaBaJachb HEH3MEHHOH.

Hurepechl Ge30macHOCTH 110JI€TOB 3aCTaBJAAIOT Pa3obpaThes
B (U3HUeCKOR CYyHHOCTH NOJOGHBIX SIBJEHHH (KOTOpHIe,
KCTaTH, HHKOrJa He BCTpeua/JHuCh B IIOJETaX Ha caMoJjerax ¢
HOpIUHEBHIMH [ABHraTessiMH) W BbipaGoTaTh HeOOXOAHMBIE
NpaKTHUEeCKHE DeKOMeHAauHM no nujaotupoBaHuio. Has srtoro
06paTHMCA K H3BECTHBHIM H3 a5pOJHHAMHKHM NOHSATHSM o mep-
BOM H BTODOM peXHMaXx, Ha KOTOphle pasjiessdercss AHanasoH
HOMyCTUMBIX CKOpPOCTeH moJiera.

PaccmorpuM, Kak  u3MeHsercst  BepTHKajdbHasw  CKo-

pocts V, B 3aBHCHMOCTH OT CKOPOCTH IO TpaeKkTopuu V npu
HEH3MEHHOM IOJIOXKEHHH V, [aN
pbIUaroB ynpasJ/eHus CH-
JOBOH ycTaHOBKH (CeK-
TOpOB rasa, 060poToB, :
YTIPT u np.). llpn me- {
KOTOPOM 3HA4YeHHH CKO- I
pPOCTH, HUMeHyeMOH OoO6HI-
YHO  HauBHIFOJHeHIIeH
(Huxe Gyner nmokasaHa
HETOYHOCTb TaKOro HaH-
MeHOBaHHus), V, uMeer
HaubGoJ/blllee  3HAUEHHE
(puc. 1). B nmanasone
CKOpOCTell OT HAHBLICOA-  Pyc, 1. 3aBHCHMOCTD BEPTHKANBHON CKOPO-
HeHllen A0 MaKcHUMaJlb- CTH M M36BITKA MOUIHOCTH OT CKOPOCTH KO
HO [OHyCTHMOH — Ha TpaekTopun
NMepBOM pexHMe [oJe-
Ta — BEPTHKaJbHAasl CKOPOCTb TeM MeHbille, HeM BHIIIE CKOPOCTh
no tpaektopuu. B nuanasoHe cKopocTefi 0T MHHMMAJbHOH 10
HauBLIrOHeHIell — Ha BTOPOM peXyMe noJjera, — Hao6opor,
BepTHKaJJbHas CKOPOCTb TeM GoJbil€, YeMm Bbillle CKOPOCTh IO
TPAEKTOPHH.

1 pearcum ‘____}—-*- I pearcum \\ Y,
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B kypcax TEODHM I0JeTa BTOPOH pexuM OObIUHO PaCUEHH-
BAeTCss KaK HEBHLITOJHBIH C TOUKM 3pEHHMST SKOHOMHUHOCTH, TakK
KaK /ISl HETO XapaKTepHbl NOBbIIUIEHHbIE 3HAUeHHs MOTPeGHOH
MOILIHOCTH, a 3HAYUT, H [OBLILIEHHbIE PAaCXONBl roplouerc Ges
KaKOro-MM60 BhIHIpbiIa B cKopoCTH. OmHAKO 0COGEHHOCTH
NHJAOTHPOBAHHS caMoJ/leTa Ha BTOPOM peXHMe NPH 3TOM, KakK
HIpaBHJO, COBEDILIEHHO He paccMaTPUBAIOTCA.

Ny
|

v, v, v

Puc. 2. Kpuskle noTpeGHBIX H pacnojaraeMbiX MOLL- -
Hoctelt B oGaactu nepsoro (@) u Broporo (6) pe-
KIMOB "

.[Ha puc. 2 mnokasaHbl OTpPE€3KH KpHBBIX Nuorp 1 Npacn
BOJMH3H ToueK HMX nepeceueHHsl. 3Aecb Nyorp HpEACTABIAET
co6oi norpe6HYI0 MOLIHOCTb, HEOGXOAUMYIO IJISl TOPH30HTAb-
HOTO IoJeTa ¢ AaHHOH CKOpOCThIO, 8 Npacn— MOLIHOCTb, pas-
BHB2EMYIO CHJIOBOH yCTaHOBKOH, OTPEryJHPOBAHHOM JETUHKOM
Ul YCTaHOBHBIIEroCS TOPU3OHTAJIBHOTO ToJeTa C NMOCTOSHHOH
CKOpDOCTbIO; MPH M3MEHEHHH CKODOCTH MOLIHOCTb CHJIOBOH
yCTaHOBKH B 06lleM cjyuae Takke MoxeT meHaTbcsl. He cie-
AyeT CMeIIHBaTh MOIMHOCTb Npacn C MAKCHMaJbHO{l pacroda-
raeMofl MOIIHOCTBIO, HM3BeCTHOH H3  a3pOJAMHaMHUECKOro
pacuera, Tak Kak NOC/JeAHAS COOTBETCTBYeT IOJHOMY rasy
(o6oporam) u npexpcraBiasier cofoi HauboJ/bliee U3 BCeX BO3-
MOKHBIX 3HaueHH# Npacn.

[TpeanosoxuM, JeTUHK OGHAPYXHJ, YTO (paKTHUECKAs BbI-
coTa MeHbllle 3aJaHHOM, H NOTOMY HeCKOJbKO YBEJHUYHJ yroa
TaHraxka, He MeHss pexXkuMa paGoThl jABurartens. B pesyib-
TaTe CKOpPOCTh MoJeTa yMeHbliuiack Ha Bemmuuny AV, a pa-
BeHCTBO Nporp M Npacn (06acTh @ Ha PHC. 2) -HapYIIH/IOCH
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TaK, YTo 06pa3oBaJICst MOIOXKHTENbHBIH H36HITOK MOI{HOCTH AN,
ITO NOBJEK/IO 3a COOOH BOSHHKHOBEHHE BEPTHUKAJbHOH CKOPO-
ctu Vy, HanpabJenHofi BBepX. Ecsin MOsBHJCS H3OHITOK (ak-
THYECKOR BBICOTHl HAJ, 3aAaHHOH, BCEe SBJECHHS MPOHCXOMAT B
0o6paTHOM MOPSAKe: JETYHK yBEAWYMBACT CKOPOCTb Ha BEJHM-
yudy AV, paBeHcTBo 3HaueHHH Nporp U Npacm BHOBb Hapy-
mraercs, Ho B o6paTHYIO CTOPOHY, TakK yTo 0Opasyercss He II0JIO-
JKHTeJbHLIA, a oTpHUarenabHbii H3OBITOK (HEIOCTATOK) MOII-
HOCTH — AN W caMoJieT HAuYHMHAET CHUXKATbCA. 3aMeTHM IIO-
[yTHO, 4TO NPHHLOMIIMANBHO TAKXKe YIpaB/fAeT CaMoJeTOM H
aBTOMMJIOT C KOppeKuueidl Mo BBICOTE (CTATOCKOHOM).

OnHako 3TOT NMPUBBIYHBIA A/ KaXKJOro JIETYHKa MOPSIOK
ABJIeHHH HaGaoaeTCs He BCerja, a JHUb B O06GJAaCTH CKOPO-
CTeil, OTHOCHILHUXCH K NepBOMY pexuMmy. HMuaue oferour neno
Ha TaK Ha3blBaEMOM BTOPOM peXUME, TPH KOTOPOM COOTHO-
[IeHHE MEeXJY HAKJOHAMU KPHUBBIX Nporp # Npacn 0oGpaTHOe
(obnacte 6 Ha puc. 2).

B mopo6HoM cnyuae mombiTKa KOpPPEeKTHPOBATH BBICOTY IIO-
Jera oObIYHBIME MeToZaMu oOpedeHa Ha HeyZauy. Ha BTopom
pexuMe yMeHblIeHHe CKOPOCTH BjiedeT 3a COOOH MOSIBJICHHE
He [IOJIOKHTEJBHOrO, & OTPUIATENBHOrO0 H30BITKAa MOLIHOCTH
H CBSA34HHOE C 5THM CHHIKeHHe camoJsera. Ecau mpu sToM ner-
YHK JIOIBITAETCS NapUpPOBaThb BO3HHKILIEE CHHXKEHHE <«CTaH-
JAapTHLIM» cIIOCOOOM, T. €. najbHeHlIMM yMEHbIIEHHEM CKOpO-
CTH (OTKJOHHB PyJab BBICOTHl BBEPX), TO OTPHLATEJbHBIH H3-
GLITOK MOLUHOCTH CTaHeT ellle OOJibllie W CHHMKEHHE He TOJIBKO
He OyleT yCTpaHeHO, HO Aaxke ycuaurcs. HanpHeiime 1o-
OBITKH BOCCTAHOBUTH 3aJaHHYI0 BBICOTY 3a CUeT [Iepexojia Ha
MeHbIIYI0 CKOPOCTh (4TO, pasyMeeTcs, HEJb3s OLEHHTh HHaye,
Kak rpyOefiliell oWHGKOH NHJOTHPOBAHUS) B KOHIE KOHIOB
HEeH30eXKHO NMPUBEAYT K IOTepe CKOPOCTH M CBAaJHBAHUIO ca-
MoJjeTa.

Ha mnepBblif Barasgy MOMXKeT MoKasaTbCs, 4TO oOHapyXKeHHe
HNpHCyIIed BTOpPOMY pexHMy <«o00paTHOH» 3aBHCHMOCTH H3-
6bITKa MOLIHOCTH OT CKOPOCTH HE JOJIMKHO MPEICTaBJATh TPYI-
HOoCTH Juig Jertyuka. OgHaKo B AeACTBHTENLHOCTH 3Ta 3aBHCH-
MOCTb IpPOABJSETCA B YHCTOM BHAE TOJBKO MNPH CpPaBHEHHH
JABYX peXHUMOB NojeTa C PasiHyHbIMH, HO YCTAHOBUBHIMMHUCA
cKopocTsiMi. B mponecce H3MeHeHHs CKOPOCTH — Iepexoja oT
ee MCXOAHOro 3HaueHus Vo k HoBoMy 3Hauenuio Vot AV —nHa
OCHOBHYIO 3aBHCHMOCTb KaK B II€PBOM, TaK H BO BTOpOM pe-
JKHMMax HakJ/JaAblBaeTCs JOMOJHHUTE/bHOE sBJIEHHE, a HMEHHO:
yMeHbII€HHE CKOPOCTH IpPH NOCTOSAHHOM peXHMe ABHraTels
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BCerjla BjeueT 3a co60i HaGoOp BBICOTH BC/AEACTBHE Mepexona
YaCTH KHHeTHYECKOH SHEePruu caMoJieTa B NOTEHIMA/bHYIO, a
yBeJHueHHe CKOPOCTH, HaoGOPOT, CBS3aHO CO CHHKEHHEM 3a
CueT mnepexola MNOTEHUHANbHOM SHEPTHH B KHHETHUYECKYIO.
IMosToMy nefictBuTe/bHAS KapTHHA H3MeHEHHS NapaMeTpoB
noJsiera Oyaer 6/M3Ka K mOkasaHHof Ha puc. 3. 3aech B Kaue-
CTBe NIpHMepa paccMOTPEHO H3MEHeHHe MNapaMeTpoB MoJeTa,
KOTAA& JIeTYHK 3aMeTHJ, 4T0 (akKTHYecKas BhicoTa HUXKe 3a-
JaHHOH M A/ HCIPABJEHHUS 3TOr0 OTKJIOHEHHS B OGOMX cay-
yasix (KaK B moJsieTe Ha MEPBOM peXHMe, TAK M Ha BTOPOM)
NEePEXOAHT Ha MeHbUIYIO CKOPOCTh. Korfa oxna Oyier ycTaHOB-
JIeHa, YCTAaHOBHTCA M HOBOe 3HaueHHe BePTHKAJbHOH CKOpoO-
cti. Ho npu nojiere Ha mepBoM pexuMe (puc. 3, @) oHO OyAer
MOJIOXKHUTEJIbHBIM, & Ha BTOPOM pexume (puc. 3,6) — orpu-
nateabnbiM, Ha mpoMexyTtouHoMm sTtame B 0OOOHX clydyasx
yMEeHbIIEHHE CKOPOCTH OJWHAKOBO BLIBLIBAET NMOABEM, YTO 3a-
TPYAHAET CBOEBpPEMEHHOe paclio3HaBaHHe BTOPOTO peXHUMa
JIETYMKOM H YBEJHUYMBAEeT ONAaCHOCTh HENPOHU3BOJBHOH MOTEpH
CKOPOCTH.

CxasaHHOe 0COGEHHO CHJIBHO MPOSIBJISETCS Y COBPEMEHHBIX
CKODOCTHBIX CaMOJIeTOB, OGJIAJAI0UIHX HACTOJbKO GOJbuIoN
KHHETHYECKOH 3HePruei, uto gaxe HeGOJbILOe €e yMeHblie-
HHEe BbI3bIBAET BHAYMTEJBHBI MPUPOCT BBICOTHL. Tak, ecau y
_ PeaKTHBHOTO CaMoJieTa CO CTPeJIOBHAHBIM KDBIJIOM K Harpys-
KOH Ha Kpbio, paBHO# 400—420 xe/m2, jeTAmero Ha HCXOI-
HOM pexHMe TOopu3oHTaMbHo Ha BhicoTe 10000 # ¢ mpubopHoh
ckopocTeio 385 xm/uac (3TH YCJOBHA COOTBETCTBYIOT IOJIETY
Ha BTOPOM pE€KHME), JIETUHK, HE TpoTas phluaros yHnpasJeHHs
JBUraTeNsIMH, YMEHBIIHT CKOPOCTh J0 365 xm/uwacl, To caMo-
JIET 3a CueT YaCTH CBOefl KHHeTHueCKOil sHepruu Habeper
okoJsio 200° # BbicoTH. IIpaBaa, ator mogbem GyAeT JiHillb Bpe-
menubiM. [Tocsie Toro Kak HOBOe 3HaueHHE CKODOCTH YCTaHO-
BUTCH, caMoJIeT yxe He OyneT JieTeThb TOPH30HTaJbHO, TaK Kak
Tenepb OH HAXOHHUTCA B OGJACTH BTOPOTO peUMa, rjae H3O6HI-
TOK MOIIHOCTH CTaJ OTpHLATeJbHEIM, & mepeliler Ha ycra-
HOBHUBILIEECS] CHHXKEHHE ' C BepPTHKaJbHOH CKODOCTBIO OKOJO
0,4—0,5 m/cex. B pesy/ibTaTe OH BHOBb CHM3HTCA AC TOH Ha-
YyaJIbHOH BBICOTBEI, Ha KOTOpo# ORI Hauar MaHeBp, H Oyner
cuuKatecs Jadsbuie. Ho kak serko moacuuraTh, CHHXKEHHE IO
HCXOMHOH BBHICOTHI OyIeT mpojoskatbcs 6—8 mun; mo HCTeye-

! Cnenyer umerb B BHAY, YTO JaHHBIA pacueT HOCHT NPHUMEPHBIR Xapax-
TEP H npeaHa3HauyeH TOJbKO IJd KOJMH4YeCTBEHHOHR HITIOCTPAUHH SABJEHHS.
IlosToMy HasBawHBIE 3HaueHHs cKopocTell HHKAaK He CJELyeT paccMaTpH-
BaTb KaxK pPexOMeHAyeMmhle. '
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H#UM TAKOro IIPOMEKYTKA BpPEMeHH JeTUMK MOXer Jaxe He
YCMOTPETh CBH3H MEXAY HPOHCXOAAIMM CHHXKEHHEM H CBOHUM
NepBOHAYaJbHBEIM MaHEBPOM CKODOCTBIO.

Umenno B s3ToM u caefyer uckatbh OOBACHEHHE CJyyaes,
KOTZa JIeTYMK, [POJIETEB HEKOTOpOe BPeMs Ha IOCTOSHHOM
CKOPOCTH H BBICOTE, «BHE3alHO» CTAJKHBAJCA C TEHJEHIHEH
caMoJjieTa K TOCTENIEHHOMY CHUKeHHIO ckopocTtH. Ilo-uau-
MOMY, MOJIET TMPOUCXOAMJ TAe-TO BOJH3M TpPaHHMI IIepBOTO H
BTOPOrO PEeXKHMOB, NOKa AJS HCIPABJCHHSA OYEPEAHOTO OTKJIO-
HeHHs MO BHICOTE He MOTPeBoBasoCh HACTOJNLKO CHH3HTbL CKO-
POCTb, UTO caMoJIeT Tepelliesy Ha BTOpPOM pPEKHUM MOJeTa.
JanbHefiline TONBITKH JIeTYHKA «TOJAEPIKATbY MallUHy MpH-
BOJM/IM TOJIKO K emne DoJbuiell morepe cKOPOCTH.

Juist Bos3BpameHus: Ha MepPBBIH PEXHUM CJIe0Bag0 JHGO yBe-
JHYUTh TATY (MOIMHOCTH), JHGo Pas3orTHATb CKOPOCTb Ha CHH-
KEHHH,

IlepBEIit €cnOCOG BOCCTAHOBJEHHA HCXOZHOrO pexHMa Io-
JIeTa UMEET sIBHOE mpeumyiiecTso. Jleso B ToM, YTO yBejHue-
HHE CKOPOCTH MOKeT AaTb 3aMeTHblHl 3th(peKT u o0ecleduThb
HeoOXoaUMbBIH MOABEM JIHIIL B TOM CPABHHUTEJBHO MaJjloBepo-
ATHOM CJlyuae, KOTJa HCXOJHAas CKOPOCTb HaxOAUTCA JOCTa-
TOYHO «ryGoko» B ofgactu BTOporo pexuma. Torma pasro-
HOM caMoJieTa A0 CKOPOCTH, OoviblueH, yeM HCXOJHas, yHaercs
NoJayuuth (pasyMmeeTcs, NoC/JAe MNepBOHAYAJNLHOTO «KJEBKA»,
Hen30eHOTO MPH pasroHe) 3aMETHBII M30BITOK MOIIHOCTH H
COOTBETCTBYIOLLYIO €My CKOpONOABEMHOCTh, KOTOpas [03BO-
JIUT BOCCTAHOBHTH HCXOAHYIO BbICOTY moJera. OJHAKO Ha NpakK-
THKe OoJlee BEPOSITEH MoJeT He B «IJiyOHHe» BTOPOro DPEeXKHMA,
a rae-1o BOJM3H TPAHUUBI MEXKJY MEPBHIM U BTOpPHM. Bepuys-
ILMCh K MCXOAHOH CKODOCTH, JIETUHK JIHIIb BOCCTAHOBHT HyJIe-
Boe 3HaueHHe H30BITKA MOLIHOCTH, HHBIMH CJIOBaMH, NpeKpa-
THT JaJjibHeliiee CHIXKEHHEe, HO He HabepeT NOTEPAHHON BHI-
coThl. Kpome TOro, JIeTYHKY MOXKET NMOKa3aThbCA NPOTHBOECTE-
CTBEHHBIM HAYMHATH KOMIEHCHPOBATH MOTEPIO BLICOTHI CHHXKE-
HueM, HemsOexkHpIM B npouecce pasroHa ckopoctd. [Tosromy
JUIS BBIXOJAa M3 BTOPOrO peXHMa MoJeTa BCEerja, Korja MoJeT
NPOUCXOJAHUT AOCTATOYHO MAAJIEKo OT IIPAaKTHUECKOIo MOTOJKa,
Jyullle YBeJHYUTE TATY CHJIOBON YCTaHOBKH.

Hrak, nusoTupoBaHue caMojieTa B TOPH30HTAJbHOM IO-
JleTe Ha NePBOM peXHMe CYINECTBEHHO OTJHYaeTcss OT ITHJIO-
THPOBaHUsl Ha BTOPOM. ECTecTBeHHO, BO3HHKaeT BONPOC, TAE
HaXOAUTCH TPAHHIA MEXKIY 3THMU [BYMS PeXKHMAMH.

Pasnnune Mmexay HHMH 3aKjaoyaercsi B 06paTHOM COOTHO-
IIeHHUH HAKJIOHOB KPHUBBIX NMOTPeOHHIX ¥ pacmojaraeMblx Mol
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Hocrelt (puc. 2). Ha rpaHuue MeXny nepBbIM i BTOPBIM pe-
KHUMaMH 3TH HaKJOHBl JOJJKHB ObITb OJHHAKOBHMH. JlaHHOE
yCJIOBHE BBHINOJNHSAETCS He NPH MepeceyeHrH, a TOJNLKO NpH Ka-
CaHHM KPHBBIX MNOTPeGHbIX M pacrnonaraeMbiX MOIHHOCTEH.
ITosToMy ana ompefeneHus CKOPOCTH, COOTBETCTBYWOILUeH rpa-
HHULE MeXKAy JABYMS pexXHMaMH, CTPOAT ceMefiCTBO KpHBBIX
Ppacn, B KOTOpOM Kaxkjasi KPUBas COOTBETCTBYET KaKOMY-TO
pexumy paGOTHl JBUTATEJA

(o6oporam TP, uucay ne- Nromp
aenuii YIIPT TBI ut. 8.). N N pgen
OTH KpUBLIE HaKJ/ajbiBaloT -

Ha  KpHBYIO HOTpeOHBIX j M5 pacn
MOILHOCTEH U ONpEeReJsiioT
NMOJIOKeHHe TOUKH KaCaHud ”Zpam
nocJieHel ¢ HUXKHeH Kpu-
BOIl CceMeiicTBa (pHcC. 4). Nypacn

Hast camosietop ¢ aBH-
ratesNsiMH  HEKOTOPHIX TH- !
NoB, B l{aCTHOCTgI ¢ Toplu- [

HEBBIMH U TYypOOpeaKTuB- t "

HBIMH, MO}KHyOp é)GOﬁTIICb I””""M'{—.IWW v
u 6e3 rpaguyecKux Io-

CTpOeHuii B Kaxkjgom or- Pue 4. Ongenenemie CKOPOCTH, COOT-
IeNbHOM Clyuae, TaK Kak BETCTBy*‘;{me:mrg[f;;“";e}’f{g’;‘ﬁ““ePB“M
NOJIOKeHUe HHTepecylome

HAaC TOYKH TOQYHUHSAETCS

3J1eChb TPOCTBIM 3aKOHOMEpPHOCTsM, Tak, Ha camoJserax <
NOpUTHEBHIMM  JBHTaTeAMH  pacrosaraeMass MONIHOCTL B
CpPaBHUTEJBHO Y3KOM AMANA30HE CKOPOCTeH, GJN3KOM K Hau-
BBITOAHEHINE CKOPOCTH (IAe MOXKHO CUHTATh KO3(h(ULHEHT
IOJIE3HOr0 JAeHCTBHS BHHTA IIOCTOSIHHBIM), NPH HEH3MEHHOM
HOJMOKEHHH CEeKTOPOB rasa NPAKTHUYECKH HE 3aBHCHT OT CKO-
poctu. [TostoMy KpuBble Npacn, COOTBETCTBYIOLIHE Pa3JHUHBLIM
NOJIOXKEHHSIM CEKTOpa rasa, NPOXOASIT MOUTH TOPHU3OHTAJIBLHO,
W HCKOMAas TOYKa Kacalus O4eHp OJH3Ka K PEXKHMY, COOTBET-
CTBYIOIIEMY MHHHMAJbHOMY 3HAYCHHIO NOTPEOGHON MOUIHOCTH,
KOTOPOC, KaK HM3BeCTHO, JOCTHTAeTCS IpH 3KOHOMHUYECKOM
yrJae aTaku oy (pHC. 5).

MouHoCTh JABHTATeIell PEaKTUBHHIX CAMOJIETOB (LpH HO-
CTOAHHBIX 060POTax) INPAKTHYECKH MOXKHO CUHTATh HPAMO
IPOMOPUHOHAIBHOH CKODOCTH, TAK KaK MX TdAra B HHTepecylo-
LIeM Hac AHanasoHe CKOPOCTeH n3MeHsieTcst MaJo: Y GOJNbUIKH-
CTBa JBuUrarejeft npu Kpeiicepckux obopoTax ¥ BHICOTE IO~
geta 10—12 xkm B nuanasoHe HHIMKATOPHBIX CKOPOCTEH OT
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300 no 500 km/uac — Bcero *=1,5—3% or cBoero cpelHero sHa-
yenus. Kpupas norpeOHBIX MOIIHOCTE PeaKTHBHOrO caMoJiera,
€CTECTBEHHO, KOCHETCH KPHUBOH Npacy, HMEIOIIEH MUHUMAJbHBIHR
YroJl HaKJIOHA ¢, KOTODPHH, KaK BHAHO H3 PHC. 8, MpOmopLHO-
HaJied oTHoIueHHIo N : V, uiic/ieHHO paBHOMY B€JINYMHE TATH ABH-
rateaa P (tak kak N=PV). UHbMu cJI0BaMH, HaKJIOH KpUBOH,

N

" . . \'
24 pegic ee—L—wm 1-ii pesig, Z!Jpe.wc‘-i—-x- /gpeafc
Bunmomomoproao pearmuBroeo
camoneina CamMonriiu

Puc. 5. Onpenenenue CKOPOCTH, COOTBETCTBYIOWeH TpaHHLE
MeX]y TepBHIM H BTOPHIM peXuMaMH AJS CaMOJIETOB C
NopHIHeBHM (CJ€BA) W PEAKTHBHBIM (CHipaBa) ABHTATENSIMH

BepHee, NpaAMOH, BhIpaXKawIleidl 3aBHCHMOCTb MOIIHOCTH peak-
THUBHOINO ABUTATeNst OT CKOPOCTH, TIPH MOCTOSAHHOH TsAre Nmponop-
HUOHAJICH BeJIMYHHE HOoc/Ae Hell. 3HaYuT, MHHUMAaJbHbBIH HAKJ/IOH
6yeT nNpy MHHHMAaJbHOM 3Ha4eHHH TATH P, T. e npH moJsere ¢
HaUBBITOAHEHINUM YTIJIOM aTakH, WIH YIJIOM MaKCHMAaJbHOTO Kd-
YeCTBa Guaus.

CaoenoBare/ipHO, TI'PaHHIA MeXKAY HEpPBHIM H BTOPhIM pe-
JKUMAMH{ HO0JIeTa COOTBETCTBYET y BHHTOMOTODHOIO CaMoJera
SKOHOMHMYECKOMY, @ Y DEaKTHBHOIO HAUBHITOAHEHIIEMY YIVy
ataku !. D1UM 0OBsCHAETCS TOT (DakT, UTO L0 BHEADEHHUS pe-
AKTHBHOH aBHaLHM BONPOC O IIOJeTe Ha BTOPOM pEeXKHME He
UMes GOJIBIIOro NPAaKTHYeCKOro 3HAUEHHS, NMOCKOJIbKY HOJIETHI
Ha yrjax aTakH, NPeBbIUAIHMX 3KOHOMHYECKHH, MOUTH HH-
KOT[a He HPOHU3BOJAUJIHCH H3-3a ONU30CTH Gpx K MaKCHMAaJbLHO
ponyctuMoMy. [loseTel ke Ha pexuMax, ONU3KHX K HaUBHI-

! Takum o6pa3oM, pacnpocTpaHeHHOe HaHMEHOBaHHE CKOPOCTH, COOT-
BETCTBYIOLIEH TPAHUIE MEXAY NEPBBHIM U BTOPHIM DeXKHMAaMH, KaK HauBH-
ropHefiue#,, CTPOro FOBOPS, BNOJHe CHPaBeAJ/IMBO JHIIL /IS PeAKTHBHBIX
CaMOJIETOB.
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rogHeHiIeMy, HallPOTHB, PAcHPOCTPAHEHbl FOPasjio LIHpeE, OCO-
OenHO Ha OOJBIIHX BHICOTAX, ¥ INO3TOMY HOJET PEAKTHBHOIO Ca-
MoJieTa BOGIM3H BTOPOrO peXUMa BIOJIHE BePOSTEH.

Tak, nanpumep, ecii y BUHTOMOTOPHOTO caMoJjieTa C Ipd-
MBIM KpPbJIOM M HArpy3koit okosao 150 xe/#? rpaHuna Mexay
MEpPBBIM W BTOPHIM PEXMMAaMU IOJETa COOTBETCTBYET CKOPOCTH
180—185 xkm/uac, 10 y ,
peakTHBHOTO camojera %
CO CTPEJIOBHIHLIM KpBbI-
JoM H Harpyskoii 400— Bercomo om 0 3o H,
420 ke/M* sTa TpaHHIA Hz//
IoJaydaercs npH HHIHKAE- Hy
TopHo# cKopoctH 380 — H,

400 xu/uac, a y peak- H,-epanuya BucomHocu

THBHOTO camoJsieTa €O TypboBurtobeeo Buearen
CTPENOBUAHBIM KPBLIJIOM

¥  Harpyskod  H00— - v

550 xe/m2 — KOpo-
0 556 5051[)1/1 /C 0po Puc. 6. 3aBucumMocTb 3KBHBAJEHTHON MOLI-
CTH — Ra/4ac. HOCTH TYpOGOBHHTOBOTO [BHrarTeisi oT CKo-
Hast camoneroB ¢ pocT

TYypOOBUHTOBBIMH [ BHTra-

TeNsIMH XapakTepHa cBoeoOpasHas 3aBHCHMOCTL 3KBHBAJICHT-
HOH MOIIHOCTH OT cKopoctu (puc. 6). Huxe rpanuusl BbICOT-
HOCTH 3Ta 3aBHCHMOCTb TaKas jKe, Kak y CaMOJIETOB C Mopli-
HEBBIM JBUTaTeseM. [1oaTomy B nuanasone BeicotT ot H = 0 1o
TpPaHHULBl BHICOTHOCTH I'DAaHHI@ MEXIY NePBbIM H BTOPBIM pe-
KHMaMHi foJera CaMoJiera ¢ TyPOOBHHTOBBIMH JBUTATEJISIMH
OyIer TaKXKe COOTBETCTBOBATb 3KOHOMHYECKOMY YDy aTaKH.
Brilie rpasuip BBICOTHOCTH KPHBHE 9KBHBAJIEHTHONH MOILIHOCTH
MMEIOT MOJIOKHMTENbHBIH HAaK/JIOH M HHTepecypollas Hac CKo-
pPOCTh CTAHOBUTCS HECKOJbKO O6oJiblle, 4eM OHa Oblla HHXe
rPAHHUILI BLICOTHOCTH, XOTS O BeJHUMHE 3TO pasjuuke OObIYHO
HeBenuKko. Tak, y COBPEMEHHBIX TPAHCHOPTHEIX CAMOJIETOB C
TypGOBHHTOBBIME JBUraTeIsIMH H NPAMBIM KPBIJIOM TpaHHLa
MEXIy IePBBIM H BTODPBIM PEXKHMMAMH I0JIeTa COOTBETCTBYET:
HUIKE TPAHMIBl BLICOTHOCTH — HHIMKAaTOPHOR cKopocTH 320—
330 km/uge, a BHIIE Hee — HHAHKATOPHOR  CKOPOCTH
335—340 xkm/uac.

Bce oTH 0coGeHHOCTH MOBeHEeHHs caMoJjera Ha BTOPOM pe-
KHMe NPOSIBJSIOTCS TOJNbKO BONH3M yCTAHOBHBIIEHCA CKOPOCTH
FOPU3OHTANILHOTO TOJIETA, TMPH KOTOPOH KpHBBIE MOTPEOHBEIX M
pacrojaraeMblx MOIIHOCTeH MepeceKaloTcst uin KacawotTces. Ha
HEyCTAHOBUBIIMXCS PEXKHUMax pasroHa u TOpMoxKeHua (Hampu-
Mep, MocJsie B3JeTa WM Nepef mocaikoll) KpHBble pacroJarae-
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MBIX MOLUHOCTEH TMPOXOAAT CPaBHUTENBHO JAJEKO OT KPHBOR
noTpe6HbX MolHocTeH (puc. 7). [TosTomy NpH H3MEHEHHH CKO-
pocTi H3GBITOK MOIHOCTH (TOJIOKHUTEJbHBIH NPH pas3roHe, OT-
pULAaTeJbHBIA IPH TOPMOXKEHHHE) XOTS W MeHseTcs no abcomor-
HOH Be/JMUHHEe, II0 He MeHseT 3HaKa H, CJIeOBATEJILHO, Helo-
CPEJICTBEHHOTO BJIHSHUA Ha HWJIOTHPOBAHHE He OKa3blBaeT.

Puc- 7. Ha revcranoBuplunxcs pexumMax pasroxa

U TOPMOXEHUS H3OBITOK MOLIHOCTH He MeHsIeT

3HaKa TNpd H3MeHEeHUH CKOPOCTH B [OJHOM JHa-
nasoxe

TouHo Tak Ke Ipu HOPMAJBLHOM HaGope BHICOTHI BBHIXOJ Ha
BTOPOi PeXHUM IHoJieTa BJeUeT 3a Co60i TOJHKO H3MEHEHHE 3a-
BHCHMOCTI{ BeJHYHHDLI CKOPONOABEMHOCTH (HO He ee 3Hakal) or
CKOpoCcTH Ha ob6parHylo. [Ipn CHMKeHHH Ha MaJOM rase Takxe
U3MeHseTcsd TONbKO 3aBHCMMOCTb CKOPOCTH CHUXKEHHS OT CKO-
POCTH moJeTa.

Beimyck 1laccm n 3aKpLIJIKOB pe3KO CJBHraeT TpaHHIY
MEeXy NepBEIM H BTOPHIM PEXKHMaMH B 06/1aCTh MaJIBIX CKOPO-
crefi. Tak, y COBPeMEHHOrO caMoJeTa CO CTPEJJOBUIHBIM KPHI-
JIOM H Harpy3koi okono 400 xe/m? npy BeIMYLIEHHEIX TOJHOCTHIO
3aKDPBIIKAX M 1IACCH VKA3aHHas TpaHulla COOTBETCTBYET HHIM-
KatopHoil ckopoctu MeHee 250 xa/uac, [TosTomy 3axoi Ha mo-
CaJKy 10 BLIDABHHBAHHSA BKIOUHTENBHO IOYTH y BCEX CYLIECT-
BYIOIIMX THIIOB CAMOJIETOB (BKJlOUas peakTHBHBIE) IPOHCXO-
JHUT Ha INEepBOM PeKHMe.

B HopMma/sbHBIX HoOJeTax foTeps CKOPOCTH, BhI3BaHHAsS
CTPeMJICHHEM KO/AEDKHBATL B YCIOBUSAX BTOPOTO peXKUMa IMo-
CTOSIHHYIO BBICOTY OOBIMHBLIMH METOAAMH, IPAKTHUECKH MaJioBe-
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posTHa, MOTOMY 4TO TPYIHO JIOMYCTHUTH, 4TOOBI JIETUHK AJIH-
TeJIbHOE BpeMs He CJIeIHJ 3a NMOKa3aHHSAMH yKasaTe/isi CKOPOCTH.
OnHaKo B HEKOTOPHIX OCOOBIX Cayuasx NOJeTa, HampuMmep MpH
NUJIOTHPOBaHMM caMoJjera B ofiakax 1o gybaupyromum npudo-
pam u HepaGoTrarwieM yKkasaTe/ie CKOPOCTH, BOJOOHYIO CHUTYALHIO
HeJsib3sl CUHTaTh MOJHOCTBIO MCK/IIOYeHHOH. B 3TOM ciyuae Jer-
YuK yCcTaHaBJUBaeT 060poThl, 00eceynBalOIHe TOPH3OHTANbHbIN
MOJIET, U CTPEMHUTCA YAEPKHUBATH HOCTOAHAYIO BhICOTY. Kak 6blo
MIOKA3aHO BhIILE, eCJAK MOJIeT IPOUCXOJUT Ha BTOPOM peXHMe HUJIH
BOJMIMSH HErO, 3TO MOXKET NPHBECTH K CYLIECTBEHHLIM 3aTpyAHe-
HUSIM,

JpyrumM mpuMepoM MOXKeET CJAYKHTh TaKke Cjy4ail oTKasa
OJHOTO U3 ABHTaTeNell HAa BBICOTE, TNPEBHIUAIOLIEH MOTOJIOK Ca-
MoJieTa B moJieTe ¢ HenoJsiHo# TAro#. [lonslTka cOXpaHUTh HCXOM-
HyI0 BbICOTY Heu3beXHO HpPHBENET K NOTepe CKOPOCTH, MpUYEM
nociie Bxoja B 00/1aCTh BTOPOTO peKuMa JajbHelllliee TOPMOKe-
Hue OyAeT NpOUCXOAUTh Bece Oojiee n Gosiee sHepruyHo. Ecau B
NoJOGHOH CHTYAIHH JIETYHK TOUHO HE 3HAET, BO3MOXKEH JIH IOpH-
30HTAJIbHBIA MOJIET HA JAaHHOH BBICOTE IIpH OCTaBlUuXCa pabo-
TalOIIHUX [BHUTATEJISAX, TO eMy CJelyeT YMeHbUATb CKOPOCTh He
HHJKe TOH, KOTOpasi COOTBETCTBYET IPaHHIE MeXJy NepPBHIM U
BTOPBEIM DE:KHMAMH, a 3aTeM, IMOJIEPKHBAA 3Ty CKOPOCTh, CHH-
JKaTbCA [0 TOP BBICOTHI, TJe caMmoJjier cOajlaHCHDyeTcs B ropn-
30HTAJBHOM IIOJIETE.

Uro6el u36exars 3aTpyLHEHHH, CBA3AHHBIX C MOJETOM Ha
BTOpOM pexuMe, He0OXOLUMO TpexJe BCero TBEpHO 3HATH MH-
JIUKaTOPHYIO CKOPOCTH CBOErO caMoJieTa, COOTBETCTBYIOILYIO
rpaHHLEe MEeXAY NepBbIM U BTOPBIM peKHMAMU HOJETa, U MO BO3-
MOXHOCTH u30erarp nojeTa Ha YCTAHOBHUBIUEHCT CKOPOCTH,
MeHblIeH, 4yeM yKa3aHHas.

Ecau B cuny kaxux-nu6o NpUYMH JETYUKY BCE Ke MPUALTCH
BLINOJIHATh TOPH3OHTAMNBHBIE NOJE€T Ha BTOPOM peXUMe HJIH
BOJIM3U HEro, HYXKHO BHUMATEJBHO CJAEAUTb 3a CKOPOCTBHIO H YT-
JoM TaHraxa (o aBHAropHU3OHTy MJM BH3yasbHO). OTKIOHE-
HHS N0 BBICOTE Jyyllie BCErO HCMpaB/siTb H3MEHEHHEM TATH CH-
JIOBOH yCTaHOBKM, & HE MaHEBPOM IO CKOPOCTH,

Ha camoserax, uMeOIHX aBTONHJIOT C BBHICOTHOH KOppeK-
uuel, BO3aeHCTBYOMeHl He Ha TATY, a Ha TPOJONBHEIH Yroda ca-
MoJIeTa, IPU MOJIETe Ha BTOPOM pexXuMe wiH BOJU3M HEero BKJO-
4aTh KOPPEKLHIO He CJAeAyeT.

IToneT peakTUBHOrO caMmoJjieTa Ha BTOPOM pPEXUME — OJMH
U3 BO3MOXKHBIX OCOOBIX C/ayudaeB, ¥ KaXKIblf JIeTYHK B HHTepe-
cax 6e30MacCHOCTH MOJIETA AOIKEH HMETh SCHOE NpPe/cTaBJ/eHUe
0 ero 0coBeHHOCTHX.
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ﬂcmuun-ucnumameﬂb ’)’I/GPGOZO RAQACCH
H. B. ATAMOBHY

YHPABJEHHE YIJIOM TAHI'AKA HA CAMOJIETE

OnHaxAbl, ycTpaHsas CHOC TIPH MOCaLKe, JeTUHK 3aMO34aJ C
BbIPaBHUBAHHEM M OTKJOHWJI Py4YKy Ha ceOs 4yTh pesde oOblu-
Horo. CaMoJieT, Ka3aJ/loch, «HE 3aMeTH/» OWHOGKH, HO MOTOM
IJIaBHO NOLIEJ BBepX, 3aJHpasi HOC U Tepsid CKOpOCTh. JIeTUHK
OTKJIOHMJl PYYKy HeMHOIo oT cebd, mnbiTasch NOpeaynpeidTh
B3MblBaHHe. CamoJier HaGpaJ elle MeTpa JBa BBICOTH, MOTOM
NOMEIJIWI U KPYTO «TOCBHINaJICS» BHU3, KPEHSICh W OMyCKas HOC.

CMAr4uTh yaap o 3€MJII0 MOXKHO GBLT) Obl, GHICTPO AeHCTBYS
pyaamu. Ho seTyuk BHIMOJIHWI 3TO HEJOCTATOMHO SHEPTHUYHO.
Kak 6yaro pemius BCe AesaTh MO-CBOEMY, CaMOJIET CTYKHYJICS
KoJlecaMu O JOPOXKKY, HECKOJIBKO pa3 HOANpPLITHYJ U 3aTEM yC-
MOKOHJICA B cTpeMuTenbHOoM mpobere. ITocanka 6blna Heynpau-
Hoft. OHa MOIJla 3aKOHUYHTHCS M MOJIOMKOH CaMoJiera.

Mo3KHO ¢ yBepeHHOCTBIO CKa3aTh, YTO HE CYINECTBYeT JeT-
YHMKa, KOTOPHIH ¢ TeMU HJIM HHBIMH «HHIUBHAYaJbHBIMH OTTEH-
KaMu» He Mpojesnan Obl ofHaxIsl Moxo6HON mocanku. Buaumo,
31eCb HMEIOTCA 0cobble, O6lue AJis1 BCeX JIETYHKOB TPYLHOCTH
nuiorHpoBanusa. B uem ux nmpuunna?

Pyuxy (wtypsaj) u memasu Ha3biBAlOT HHOTJA <PhlYaraMu
yIpaBJieHUa pyJnaMU». Takoe Ha3BaHue HeTOYHO, Korna JieTunk
JeHCTBYeT PYUYKON U NefasiaMH, OH He JyMaeT o pyJsax, a cjae-
JUT 3a TIOJIOKEHHEM CaMoJ/leTa B NPOCTPAHCTBE, OPHEHTHPYACH
IO YrJy TaHraxa, Kypey u yray Kpeha, CaMmoJieT B pyKax Jier-
YHKa NpeBpainaeTcsl Kak Gbl B CHCTEMY «NPHBOJHBIX ME€XaHU3-
MOB», UM «IIPHUBOJOB», CBS3BIBAIOUIMX pblYard yNpPAaBJEHUS B
KaOuHe c YIJIOM TaHraxa, KypcoM ¥ yIJIOM KpeHa. 3amas[bl-
BaHue [efiCTBUA 3THX «NPHBOJOBY, T. €. OTCTaBaHHe IO Bpe-
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MEHH H3MeHeHHs YIVIOB OT nepeMellleHHH DYuKH u nepaned, u
COCTaBJSET OCHOBHYIO TPYZHOCTH MUJIOTHPOBAHHS BCEX COBpe-
MEHHBIX CaMOJIETOB,

3anasabiBanue 0CoGeHHO 3aTpyAHAET YlpaBleHue, Korja
MaHeBp caMoJera Jo/MKeH GbITh BBIMOJHEH TOUHO: NPH MOCaIKe,
B3JeTe, KOHTAKTHPOBAHUK [JIS 3aMpaBKH TOPIOUHM B I0JETe,
nujoTaxe, noJere BOAH3M NMOTOJKAE, BO3AYIIHON cTpetble U T. 1.
Bo Bcex sTux caydasix uacro fa¥Ke ONBITHHIA JIETUHK He B CO-
CTOAHHH «3aCTABMTb» camoJjeT jiesaTb B TOYHOCTH TO, 4TO OH
XOuer.

[Tpuunua sanasgpiBanusi KpoeTcsi B 0COGEHHOCTSX «IPHBO-
JHOB», CXeMa KOTODBLIX OIpelensieTcd yPaBHEHHAMH JHHAMHUKU
caMoJiera. PagofpaTbest B 9THX YpaBHEHHMSX TPYIHO He TOJBKO
pAZIOBOMY JIeTUHKY, Ho H ONBITHOMY HHXKeHepy. B To Xe Bpems,
He 3Has CBOACTB YKA3aHHBIX «INPHBOJOB», HAYUMTHCS JIETAThb
Hesb3sl. [TosroMy Kakblii J1eTurK B npolecce o6yueHus u 1aJib-
Hefitefl paGoTbl GYKBAJbHO «HA OLIYMb» 3HAKOMUTCS C HHMH.
3ajaua He W3 JErKHX, eCIH Y4ecTb, UTO KOJHUYECTBEHHBIE Xa-
DaKTEePUCTHKHU «IPHBOJLOB» B GOJbLIOH MePe 3aBUCAT OT PEXKHUMA
noJiera W KOHCTPYKIMH CaMoJlera,

TpyanocTeio 3To#l 3ajauu OTYACTH OGBACHAETCH, NOUEMY
HayuuThCd JleTaTh OKasblBaeTcsd ropasjfio TpyjiHee, 4eM BOIMTH
J06YI0 APYTryl0 MalllHy.

a8 yaydileHns TeXHHKH NHJIOTHPOBaHHS KaXIoMy Jek
YHKY MOJE€3HO MO3HAKOMUTBHCS C MPHHLUHIIOM YKa3aHHBIX «IpH-
BOAOB». Ha mpumMepe mpocTofl MOjeNH PACCMOTPUM <IPHUBOAY
ylIpaBJe€HHS YIJIOM TAHTaa.

Yriom taHramxa ¥, Kak W3BECTHO, HA3bIBAEGTCS YTOJ MEXKAY
IIPOLOJLHONH OCbI0O caMoseTa ¥ TOPM3OHTaNBbHOH MNJIOCKOCTBIO.
[ToxHuMas uau omyckasi Hoc caMoJIeTa, JEeTUMK OPHEHTHPYeTCs
(uepes doHapb KaGUHB WM 110 ABMATOPH3OHTY) HMEHHO Ha
3TOT yroa, Mexjay mpouuM B TeXHHUeCKOH JHTepaType 4acro
NMIyT O TOM, 4To, AeHcTBYS pyukoi (lWUITYypBanoM), JeTYHK
OpPHEHTHpPyeTcd He Ha yroJ TaHraxa, a Ha Ieperpysky ny.
B neficTBHTENBHOCTH TJIABHBIM CPEICTBOM KOHTPOJS peXuMa
noJiera JIeTUUKY CIyXUT 3penue. OuiyuiaeMble meperpysku B
JIyullleM CJyuae JIHUIb HECKONbKO AONOJHSIOT KOHTPOb. B aToM
Jerko y6eluThbcs, HampuMep, Bo BpeMs ImoJeTa mo npubopam
Ges aBuaropu3onrta. «UyscTBo meperpy3ku» (Zaxke ecau ero
JOMOJIHUTE MOKa3aHUsIMH aKceJepoMeTpa) NajeKo He BOCIOJ-
HHUT OTCYTCTBMSA IVIaBHOI'O Npubopa KOHTPOMAS yrJia raHraxa —
aBuaropusonta. CienoBaTe/bHO, OCHOBHBIE KaUeCTBa CaMOJIETa,
cosjiaolue yRo6CTBO ynpaB/eHus B BEPTHKANbHOM MIOCKOCTH,
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Puc. 1. Xapakrepucturu paGoThl:
@ — CAMOMETHOrO «NPHBOfa»; 6 — aBTOMOGHABHOTO <«MPHBOAA»



6ipeAesistioTCs «NPUBOLOM» YNPABJEHUA YIJIOM TaHraxa, a HE
neperpysKoii.

Vroa TaHraxa pamel CyMMe ABYX YIVIOB: yrja aTaku ¢ I
\rJia HakJIoHa Tpaekropuu mojera © k ropusonty (puc. 1),T.e.

= 46,

JonyctuM, uTo JCTYHKY HYKHO IepeBecTH caMoJjer ¢ of-
HOTO yria TaHraxa $1=a+ 0y Ha apyro#t ¥z, Kak B 3Tom cay-
uae JeACTBYET «IPUBO/», CBA3LIBAIOMIMH pyuky (WTypBas) dye-
pe3 cocrapasioliue o U 95 ¢ yrjom TtaHraxar

ITycTh B HCXOJHOM peXHMe caMoJeT JIeTHT IPSIMOJNHHeRHO
¢ HEH3MEHHOM CKOpOCTbIO, YCH/IHE Ha DYyUKe CHATO ¢ MOMOUIBIO
TpuMMepa Ao uyas, Ecan B 3ToM ciyyae 3HepPrHYHO OTKJIOHHTD
PVUKY Ha ce6s win oT cefs Ha HEKOTOPYIO BeJHUYMHY AXg, yroJ
ATAKH JIOBOJBHO GBHICTPO H3MEHMTCS Ha BeJuUHHy Acq, MPOIOp-
nuonanbuyio Axs (puc. 1, a). Ilponsoiiger sTo TeM CKopee, ueMm
Godblile NpubopHast CKOPOCTh ToJsiera. 3areM GJarofaps cra-
THYeCKO# YCTONYHBOCTH caMovieT OyleT NPoJOJKAaTh TOJET C
HOBHIM YTJIOM aTaku o-+Ada. ‘

IIpencrasum cHayasna, yTo «06aBOK» K yrily aTakKh — yroJ
Ao — 6e3 orcraBaHus Mo BPEMEHH CJelyeT 3a NepeMeieHHeM
pyuku Axg. Torna nepsyio CTyleHb «IPHBOJA», CBA3LIBAIOIIETO
PYUKY ¢ YIJOM 0, MOXKHO H300pa3uThb B BHJE NPOCTOH phIYAK-
Hoft mepemaun (puc. 2, a). Pydka, cuenTpupoBaHHAas Npy¥Ku-
HoH [, «xkecTKo» cBA3aHa ¢ BU3MPOM A, yciaoBHO H3o6pakaio-
wHM fetans GoHaps KaGWHBL, ¢ MOMOILBIO KOTOPOH JETYHK BU-
3UpyeT TOPM30HT, WJIH «CHJIYSTHK» aBuaropusonra. Ilpunaras
ycuaue APy, fieTUHK OTK/IOHSIET PydYKy Ha BeJqHuHHy AXxp M TO-
JiyyaeT, Kak Ha peaJbHOM caMoJjeTe, OTKJIOHEHHEe BH3MpPA Ha
JOTNIOJHHTENBHBIA YyToJ 3PeHHus

Aa=¢;8x, = CyAP,,

rjae ¢, U € — MepefaTOuHbie YHCJAA OT PY4YKH K YLy aTaky,
OHM TIOCTOSIHHBI IPH JaHHOH CKOPOCTH TioJleTa 1o NpHGopy H
yicae M.

Ha sToM Kak 6bl 3aKaHUHBaeTcs jeficTBUe MePBOM CTyHeHH
paccMaTpUBaeMOTo «IIPHBOJa», CBA3BIBAIOIIErO PYYKy C yrioM
aTaxu.

IIpu nepexose Ha HOBBHIH yroJ aTaku NojbeMHAas CH/a CTa-
HoBuTCcA Gosipllle (MM MeHbIe) Beca caMmoJsieTd, BCJEJCTBHE
Yero TPaeKTOpHs NMojeTa HAUMHAET HCKPUBJATLCA. Busupys ro-
DH3OHT, JIeTUHK BOCIPHHHMAaeT HAa4yajgo 5TOTo MCKDHBJIEHHS Kak
BKJIOUEHHe BTOPOH CTYyNEHH «IpPHBOZA»,  CBS3BIBAIOLIETO
yroa Ag ¢ yrioM HaK/JIOHA TPAeKTOpHH Tiojera O 5.
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Puc. 2. Mognens «npusogas YIDaBNEHUA yrioM TaHraxa:

@ ¥ 6 — yUpOLieHHNE CXeMbl ~— CBA3L (pyuka - Aq) KECTRafn; 6 - NeHCTBUTeNbH,T
cxeMa — CBA3b (pyyka Aco) ynpyras



Casi3b 972, ofnaxo, TakoBa, uTo BHayame, B MOMEHT mepe-
XOMa camosieTa Ha HOBBIH yrosl aTaki, BOSHHKaer IPOnopuHo-
HalbHast yr1y Ae yraoBast cKOpocTb M3MeHeHps yria HakaoHa
TPaeKTOpUU , |

i

6 = C3A(1,

Tle ¢3 — Kosddumuent HPONOPUHOHANLHOCTH, NOCTOAHHLIA NpH
JHHBIX CKOPOCTH H BLICOTE IOJeTa.

3artem yroa @, NIOCTeNEHHO Bo3pacraerT Ha BeJNYKHHy AO,
(puc. 1, a).

Iopo6Hof «CKOPOCTHOU» 3aBHCHMOCTBIO 06J1a1a10T, KaK us-
BECTHO, MHOTHE 3/IeKTPHUECKUe, THAPABAHYECKHE 4 ApyrHe npu-
BOJbl, MpuMengeMble B Texuuke. Ha puc. 2, 6 usoGpaxen siex-
TPHUECKHH TMPUBOJL, MOJCOENHHEHHDI B KavectBe BTOpo#t cry-
NCHH K Halled MOJeNM <IPHBOZA» caMosera, Kak Bugno us
PHCYHKA, 3TOT MPHBOJ COCTOHT H3 PasiBUKHON 37€KTPpOMydhTEI
H TIHTAIOIIEr0 ee IOTEHLHOMETpa. Mydra Brmouaer B cebs
Ge3bIHe pHHOHHBIH SMEKTPOABHIaTe/b, BPAIIEHHE KOTOPOrO Mo3-
BOJIACT USMEHATL AJIMHY WITHIPS, HECYLIEro Busup A, Ilossynok
TIOTEHUHOMETpA yKpeIuleH Ha Tsre, COeMHHSAIONeA PYUKY C BU3H-
POM, n nostoMy nepeMmemaercs ponopunonansio Aa. Hanpg-
KeHHe, NOCTYNaolee Yepe3 MON3YHOK HA KJieMMb| IBHTaTeNs,
IPONOPUHOHANTBHO OTKIOHEHHIO noasyska. ITockossky o6oporhi,
pasBHBaeMble JABHTAaTeNeM, B CBOIO OYepeslb MPONOPHHOHANbEBI
HampsKEHUIO, YTo/l BUSMPOBAHUA TOUKM A, H3MeHeHHDI JIRTUH-
KOM Ha BelMuMHy Ac, HAauHeT NONOJHHTENbHO BO3pacTats Mo
BPEMEHH B Ty XKe CTOpOHy Ha Besmunny A@s. Cienosarenbuo,
A KaXIOoro MOMEHTa BpeMeHH B NepexoJHOM pexHMe yroJ
TaHTaxa

§ =10, 4 Aa - A0,

Yron A8, Gymer HEOIPAHUYEHHO YBEJIMUYHBATHLCS O TeX nop,
II0Ka 06paTHHM JBHIKEHHEM PYUKH JIeTUHK He «y6epeTs H36HI-
TOUHBIH yros araxku Ae (Ha puc. 2, 6 3710T yros ycs10BHO orpa-
HUYEH XONOM pPasABHXHOH TArH). UTOGB ToUHO BHIHTH Ha 3a-
MaHHBIA yros Tanraxa 92, JeTunx JLOJKEH Ha IJ1a3 ollpefeauTh
Haualo, XapakTep M TeMN 3TOr0 06PaTHOTO ABMIKEHUS pyukon
12K, 4T00bl K MOMEHTY BHIXOAa Ha yroa 92 usbbiTounsi yroJa
aTaky o6paTuics B HyJb, a yBequuenue yriaa AO, npekparu-
J10ch. A1 moNyueHHOTO TakuM IyTeM HOBOPO peXkuMa yroJ
TaHraxa Gyner

{)2:“+®BI+A@B=Q+@BT
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Tak pgeficTByer Ha caMoJieTé <«HPHBOA», . KUHEMaTHUECKU
CBS3BIBAIONIKMI C MOMOILBIO ABYX CTYIEHeH pYyYKy ¢ YIJIOM TaH-
raxa. Kak Buaum, yroa araku Ad, cBsI3b KOTOPOTO ¢ pyuKoH
NpeAcTaB/deT NePBYI0 CTyNeHb IPHBOJA», HIPAET MPOMENKY-
TOUHYIO H BTODOCTENEHHYI0 POJIb: OH CJIYKHT TOJBKO «Cpef-
CTBOM>» U3MEHEHHd yI/J1a HaKJIOHA TPpaeKTopuu noJjera 0y Urobwl
H3MeHHTD yros ¥ jJaKe HA 3HAYHTENBHYIO B&JHUMHY, BILIOTH 4O
BBIMOJIHEeHUS meTin (korma ¥=360°), mocraToyHo JBHKEeHHEM
PYYKH JIHIIb HEMHOTO (Ha HeCKOJbKO TpafdycoB) yBeJHYHTH yroJ
aTaKH M COXPaHSTh ero Hekoropoe speMmsd. llosBuBiinecs Giaa-
roflaps 3TOMy M3OLITOK NOABEMHOH CHJBI H- YIVIOBask CKOPOCTb
NPHBEAYT K YBEJIHUEHHIO yIta Op (BTOpPAsi CTYNEHb IPUBOLA»).
ITo Mepe mocTHXKeHHS HYXKHOH BeJIHYHHBI yryia ¥ JeTuHK mocre-
MeHHO OTKJOHAeT PY4YKYy B HCXOJHOE MOJOKeHHe, «yGupaers
Ae g0 Hyas, poct A®g mpekpauaercss ¥ CaMoJeT MpOLosiKaeT
IpaMoJduHedHBIE nojeT mok yraom U2 K ropusoHty. M3 nozo6-
HBEIX BO3BPAaTHO-NOCTYMATeAbHBIX JBUMKEHH# pyukof (mrrypBa-
JIOM) H CKJaiblBaeTcs Bech MNpolecc ynpaBleHHS YrJiOM TaH-
raxa, ‘

B peasbHoM mosieTe H3MeHeHHe yIvla TaHraxa NpH MOCTO-
SIHHOH TATe ABUraresed NpuHBeAeT, KOHEUHO, K MJaBHOMY H3Me-
HEHHMIO CKOPOCTH W BBICOTHI NoJieTa. DTO He HapyIIMT Hallel
CXeMBbl JEHCTBHS <«IPHBOAAY®, HO CKa)ercd Ha BeluYMHAX €ro
nepenarouHbix uncesn (puc. 3). Ins mepeiaTouHBIX 4HCes . Iep-
BOW crymeHu c1 (cM/epad) n cz2 (kelepad) CyuleCTBYIOT OITH-
MaJibHble 3HadeHHS, NPH KOTOPBHIX yIlpaBJeHHe CcaMoJeToM
yanoGHee BCero, a TOYHOCTb yHpaBJeHHs — MaKcuMaJbHas (Ha
puc. 3 ona npussra 3a 100%). Ilpu oTK/IOHEHHH €1 U C2 B Ty
HJIM HHYIO CTOPOHY yJ0OCTBO M TOYHOCTb yIpaBJdeHHSI CHH-
Kaiores. B ogHOM ciydae 3To MPOMCXOIUT K3-32 CJAHIIKOM pes-
KOl peakiuu <caMoJseTa Ha HeOoJblllie ABUXKEHHMST PYYKOH, a B
ApyroM cJjydae, HaobopoT, H3-3a CJAMIIKOM pasMalllu-
CTHIX JBHKeHHH pyukoi#l M GoJblINX ycuauii Ha Hee, B nepsoMm
clydae BOBMOMKHO HEIPOH3BOJIbHOEe pas3GajThIBAHHE CcaMoJera
0 TAHTaxy, a BO BTOPOM — yIpaBJeHHe OKa3bIBAeTCSl yTOMH-
tenbHBIM. [lo3TOMY KOHCTPYKTOPBI BCerjga NpHHHMAIOT MePH K
TOMY, YTOOBl BEJHUHHBI 1 K €2 110 BO3MOXKHOCTH ObLIM GJU3KH K
ONTHMAJbHEIM.

[lepenarounbie ukcaa ¢1 M €z NPHHATO OLEHUBATbL C IOMO-

AP o

HIbI0 3aBHCAUIHX OT HHUX BEJHYHH! ——“A 2 pacxoaa YCHJIUHU
n
Y

Ax
Ha pydyKe Ha eIHHHLY NePErpysKH H :m—n — pacxojga mepe-
MewleHusd PyUKH Ha eluHHLy neperpy3ku. Ha sepxnux rpadu-
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Kax puC. 3 MyHKTHPOM IIOKA3aH MEePexo] XK 3THM BeJHUHHAM.
Kak BuanM, ONTHMANBHBIM 3HAYEHUAM €1 H C2 COOTBETCTBYIOT
onpejiefieHHble, yObIBAlONIMe € PpOCTOM CKOPOCTH 3HAYCHHA
AP Ax “
S = u 3 = Opu KOTOPBIX JI000H  camoJier Bo BCEM JHa-
n n
y y .
nasone ckopocredl mojera Gyler HauGosee ynioOHbIM B ympas-
JIEHUH,
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Puc. 3. 32aBHCHMOCTb TOUHOCTH U YA0OCTBA YIPAaBJEHUA:

@ — OT X042 DYYKH AJXH H3MeHeHHs yriaa aTaku Ha 1° 6-—or ycuamit Ha pyuke
AAd HM3MEeHeHHs yrja aTakd Ha 1° 8 — OT Yr/oBOf CKOPOCTH yrJa TaHraxa IpH
H3MeHeHHH yrJaa aTakd Ha 1°

M3 nuxnero rpadura (puc. 3) BHAHO, UTO HAJHUHE BTOPOH
CTYNeHW NpHBOAA CHHIKAET YR06CTBO ympasienus. BemuunHa
C3 onpefensieTcs TAKTHUECKHM Ha3HaYeHHeM CaMoJieTa H PexH-
MOM II0JIeTa.

HuTepecHo, UTO PAacCMOTPEHHBIHl  CaMOJeTHbIH «NPUBOAY
(cM. puc. 2, 6) 6MH30K MO CXeMe K PYJeBOMY «IPUBOAY» aBTO-
mo6uas. Posb Kpblia Ha aBTOMOGH e HTPAIOT Nepe/lHHe KoJieca,
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MOBOPOT KOTOPHIX NOA YIVIOM K HalpaBJeHHIO JBHMKEHHS BHI-
3biBaeT GOKOBYIO (T. e. «moxbeMHy0») cuay. I[Ipu sToM mosB-
JseTCA M yIVIOBash CKOPOCTb pasBopOTA, INPONOPIMOHANbHASN
yIJy IOBOpOTa KoJec, .

Y asromo0uad, ogHaKo, KoJieca NMOBOPAYMBAIOTCH OTHOCH-
TeNbHO Ky30Ba, a KPHJIO CaMoJjera CKpemeHo ¢ (o3selsKeM
HernoaBuKkuo. [loaToMy BomuTenb aBTOMOOW/S BH3YadbHO YIOJ
NOBOpPOTa KOviec He BOCIHPHHMMAaer M IPH pa3BopoTe Boajael-
CTBYET HEIOCPEICTBEHHO Ha YMIOBYIO CKOpPOCThL. JIeTunky ke
NpX ynpaBJeHuH yrioM TaHTa)Ka NPHXOIWTCA BCe BpeMsi yUH-
TBIBATb, YTO OJHO M3 C/laraeMbIX 3Toro yraa (yroa araku Aa)
B KOHIle pa3BopoTa o6paTUTCA B HYJb.

Takas ocoGeHHOCTH CaMOMETHOTO NPHBOAA», €CTECTBEHHO,
Tpefyer oT JeTUHKa GOJBIIOr0 BHUMAHKA W TPEHHPOBKH, YCT-
pPaHUTL 3TO HeyA06CTBO MO2KHO, HAlPHUMED, ¢ MOMOIIBI0 MOBO-
payuBaIoOUleTrocs OTHOCHTEJbHO (ro3ensKa Kpblia, yrnpabJse-
MOTO OT pyukH B KaOuHe. [lJs Takoro camoJ/era Bcerfia, Hesa-
BHCHMO OT a, yToJa Tauraxa 6yger pasen Oz. [losTomy mpH me-
pexone ot %1 kK 92 aBUKeHHe pyuro#t ynpoctaTest (cM. puc. 1, 6),
yTo rorpebyeT oT JerddKa MeHbIIero BHUMAaHu.

Ipyroe oT/iinune caMOJETHOFO «ITPHBOJAA®, TaKXKe YXyMIao-
niee ero 1o CpaBHEHHIO C aBTOMOOKJIBHBIM, 3aKjodaercs B Qak-
THUECKON HeXKecTKOCTH CBS3M PYUKM C yIJOM AaTakKd Kphblia.
Bor moueMy, cTporo ropops, Heib3s 3Ty CBA3b H306Pa3uTh NIpo-
cTo#i poluaxkHo#l nepemadedf, kax Ha puc. 2. CooTHOuIEHHE
MeXAY MaccoH u BOCCTaHABJAMBAIOUIUM a3pOJAHHAMHYECKHM MO-
MeHTOM Ha caMmoJieTe TaKoBO, UTO 3Ta CBA3b OKa3blBaercd 3a-
MeTHO ynpyrodl. Ilpu MaJjeiilieM BHellHEM BO3MYIUEHHH HJIH
HEOCTOPOKHOM ABHXKEHMH DYUKOH BO3HHKAIOT CaMOIPOH3BOJb-
Hble KofeGaHus yriaa ataku, Yem Goabllle BblicoTa Mojera, TEM
MeqJieHHee oHM 3aTyxaioT. [lepwom 3THX KoJeGaHHH 3aBHCHT
OT CKODOCTH NoJieTa Mo Npuopy u craTudecKol yCTOHUHBOCTH
U JUIs COBPEMEHHBIX CaMOJIeTOB B  CPeEHEM COCTaBJseT
2—4 cex. . : .

Uro6hl mpHBECTH MOJEJdb B COOTBETCTBHE C 3TOH 0COGeHHO-
CThIO MepBOH CTYNMEHM «NPHUBOAa» caMoJieTa, HeoOXOJHMo XKe-
CTROCTb TATH, COSRUHAIOMEN PYURY ¢ BH3HPOM A, YMEHBIIHTh,
YCTaHOBMB NPYXKHUHY, IPpy3 u deMiidep (CM. puc. 2, 8).

CooTHollleHHe MeXKIY JKeCTKOCTbIO NPYKHHBI, MacCol rpysa
Il MOIIHOCTBLIO HeMndepa mombupaercsd TakuM, YTOOGBl NPH 3a-
XKaTo# pyuke co6CTBeHHble KosieGanusi Busnpa A (ec/au, HaNmpH-
Mep, ero TOJKHYTb PyKoH) Mo Hephoiy W 3aTyXaHUIO COBIA-
NaJli ¢ caMoJleTHBIMH. Torga MoJenb GyZeT B TOUHOCTH BOCIPO-
H3BOJUTL «IPUBOL» CaMOJNeTa, a K MePeAaTOUHbIM YHCIaM Ci,
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C2 U C3, XapaKTEPU3YIOLIUM STOT IIPHBOJAY», L06aBATCs ellle 1Be
XapaKTePHCTHKH KoJefaTeNbHbIX (IHHAMHIECKHX) CBOHCTB mep-
BOH CTYNMEHH «IPHBOJAA»: MEPHO/ COOCTBEHHBX KoseGanuft T u
«OTHOCHTEJNbHOe AeMI(DHpoBaHHKEY 1.

dusnueckui oMbica 3TuX seauuun npoct. [Tpu =0 gemMndpu-
poBaHus HeT M KoneGaHus yria aTakH, BOSHUKIIKE TIpu HEMNOA-
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Puc. 4. XapaxTepucTuku KoneGaTeNbHEIX CBOHCTB NEePBOH CTYIEeHH «NpH-
Boga» (@— g) ¥ 3anmHCh pyukof Npu TOUHOM ympasiaeHuu (0)

BHIKHOH pyuKe, COBCeM He 3aTyxalor (puc. 4, a). B stom cayuae
OTHOLIEHHE KaxIoH nocaefyioulefl aMIIMTYAb K Npeablayllel

a
P 2 =1, C nossienneM u YB&JIHYEHH EM }leMHq)HpOBaHI/IH
n—1

Bo3pacraer n u KojeGaHus racHyr Bce Geictpee (puc. 4, 6).
C ysenayuenuem 1 1o 1 (puc. 4, 2) co6ecrTBeHHBIX KoseGaHHH
cucTeMbl TMoumd Her, a npu n=1 (puc. 4, 8) oHu mnpekpa-
H1a10TCs,

M3 cpaBHeHnst Moienedl MpuBojJa, CXeMbl KOTOPLIX JaHbl Ha
puc. 2, 6 u 2, 8, CJaeaYeT, UTo MOJIb30BaTHCT TAKUM «IIPHBOAOM»
TeM TpyAHEe, ueM Msrue NpyKHHA u caabee gemndep. Ilpm
yNpaBJeHHH YoM O MOCPEACTBOM yIJa aTakKu IPHXOAUTCSA BCe
BpeMs yUUTBIBATD, YTO YToa Aa MOXKeT caMONPOM3BOJNBHO H3Me-
HUTBCH. Pyuro#t JBHTaTh HyXKHO OYeHb IAABHO H OCTOPOMKHO.

49



Ecau BO3HHKAIOT KoJe0aHUS yIja aTakH, TO HX CJAeLyeT Mmapu-
poBaTh JONOJHUTENBHBIMH, XOPOLIO PACCUUTAHHBIMHM JBHIKe-
HUAMH pPyuKoH (nyHKTHpDHble KpHBHle Ha puc. 1, a). MMenuo
TaK i NPUXOAUTCS AeHCTBOBATH B moJeTe Ha GOJbIIHX BHICOTAX,
TI¢ «OTHOCHTEJbHOe neMn(HPOBaHHe» 1] OUeHb MAJo.

ABTOMOGHAKCTY JIEFKO NMPEACTaBHTL 9TH HeylLo6CTBA CaMO-
JIETHOTO NPHUBOJA, €CI BOOGPAa3HTh, UTO CBA3bL «OapaHKHU» C KO-
JlecaMH ynpyras, a nocjelHHe HMeIOT CTOJb O0JBLIYI0O Maccy,
4TO MOTYT MOKauHBaThbCH OTHOCHTENBHO HeIOABHXKHOH «6a-
DPaHKH®» ¢ co6CTBeHHBIM mepuogoM I', paBHBHIM MPHUMEPHO 3 CeK.
Tounoe ynpaBsieHHe TAaKWM aBTOMOGHJIEM, CKaKeM, TPU pasb-
€3/le CO BCTPeYHOH MalluHOH NorpeGyer, OUEeBHAHO, OT BOHM-
Tensl BecbMa OOJbBIIOTO BHHUMAaHHUs, OBICTPBIX W TOYHBIX JBH-
KeHuH. JleTuuk aHaJOrHYHO HAeficTByeT pydKofl (LITypBaJoM)
IpHu Mocajke, B IoJeTe CTPOEM U B APYTHX cayuasx, Tpefyio-
LIMX TOYHOTO YIpaBJeHus yIVIOM aTakKH.

Ha puc. 4, 0 B KauccrBe npHMepa NpHBeAeHa 3alHCh IBH-
JKeHHH JerunKa-ucTpebuTensl NPM CJeXKeHMH 3a LeJblo udepes
o6bIUHBI KoanuMaTopHbiil nputten. CoBMelleHne HepeKpecTHs
npuliejia ¢ HeJbio — HenpephiBHAS M OUEHb HaNpsiKeHHasd pa-
6oTa Jderunka. M Bce e, eciad CPaBHHTH MOJIYYEHHYIO B 3TOM
c/lyyae TOYHOCTb YN paBJeHHs caMOJIEeTOM AaxKe ¢ OObIUHOH TOU-
HOCTBIO yIpaBjeHus aBTOMOOHJIEM, TO OKa¥KeTcs, UTo Ha caMo-
JleTe OHa ropasfio HHXKe.

Tenepb paccMOTPHM KOJIHYECTBEHHYIO Pa3HHLY B ynoécTBe
yOpaBJieHusi MeXKAY pas3HBIMH COBPEMEHHBIMH CaMoJeTaMu Hu
MeXAY CaAMOJETHBIM H aBTOMOOHJBHBIM «IPHBOLAMHU,

Ha puarpamme (puc. D) no ocsim orioxkeHnl 3Hauenus I #
1, @ € JOMONIbIO KPUBBIX NOCTOSIHHBIX TOYHOCTEN MMOKA3aHO, KakK
B 32BHUCHMOCTH OT 3THX XapaKTePUCTHK CaMOJieTa H3MeHseTcs
TOYHOCTh M YAOGCTBO yNparJdeHHus yraoM 9.

Bosbmewm cayuait, korna =0, T. e. KorZa CBsI3b PYYKH C
YIJIOM aTaku KecTKasg. DTo COOTBETCTBYeT Mojedu (puc. 2, 6),
N0 JMHAMHYECKUM CBOHCTBAM coBrajaioniell ¢ aBToOMoOH/AbHBEIM
«apueojgoM», Eff ke Ha guarpaMMe COOTBETCTBYET MaKCHMAaJb-
Hasi TOUHOCTb, MpHHATas ycaoBHO 3a 1009%,

OTkI0HEeHMe TI0 quarpaMMe OT BePTHKAJbHOH OCH BIPaBo
COOTBETCTByeT IIeNeXody OT CXeMbl 2, 6 K caMoJIeTHOH cXxeMe
2, 8, IpuueM y NepBO#l CTYHNEHH «IPHBOAA» MOABJATCH OTpH-
nareabHble KoJseGaTenbHble CBOHCTBA.

Ilpu orHocuresbHOM aeMndHUpoOBaHuM 1, GMH3KOM K enu-
HHLe (GoJbloe AeMI(pupoBaHHe), C OTKJIOHEHHeM IO jaHa-
rpaMMe pnpaBo YAOGCTBO yIpaBJeHHs IVIABHO CHHIKAETCA H3-3a
VXYMUIGHHA «XOXKACHHA» caMoJjieTa 3a PydyKoH: caMoJjieT Bce
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MeJiJieHHee peaTHpyeT yrioMm aTdKu jame Ha OBLICTphie OTKJO-
Henust pyukn. Ecan v 6s1n3ka K Hyqo (ZeMIpHpoBaHue MaJjo),
TO C OTKJIOHEH{CM IO JUarpaMMe BIpaBo NPOHUCXOANT BHauaje
OUeHb pe3Koe CHHXKeHHe yJ06CTBa yNpaBJeHHs u3-3a NosBJe-
HHMSl Y CaMoJleTa CKJIIOHHOCTH K «pa3fadTBLIBAHMIO» MO Yoy
ATAKH. 34TeM KauyeCTBO <«IPHBOJA» HECKOJBKO TOBLIIAETCS,
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Puc. 5. Bausuue xosieGaTe/ibHHIX CBOIICTB mepBO#l CTyneHu <IIPUBOJA» Ha
TOYHOCTb M YHOOGCTBO YIPaBJEHHSI YIJIOM TaHraxa

[ocJje 4Yero CHOBA HAYHHAET IJIaBHO CHHXKATLCS MOAOGHO TOMY,
KaK 3TO IIOKa3aHo B BerHeﬁ YaCTH gHarpaMMH.

BrJIO ycTaHOBJEHO, 4TO B ©GJACTH «Pa3ba/THBAHHSS
(puc. b) coGcrBeHHBIE KOJeGaHHUs caMoJjieTa COBNAAaloT Io Ile-
pHOJY C CAMBIMH OBICTPBIMH JBHKEHHAMH PYUYKOH, KOTOpble
JIeTUHK MOXKeT CJeNaTh, aKTHBHO YyIpaBJjsAs YIJIOM TaHraxa.
[Tostomy, ecan 3uaueHust T MeHblue, uem B 06JaCTH «pasbal-
THIBAHHS», JETUHK He INHTAaeTCs TacHThb GLICTPHIE, Hebosbllne

no aMIINTyJle coBCTBeHHbIe KoJeGaHHs camoJera, Ha TJas
" oCpeHseT UX H MOJb3YeTcs IepBOi CTYNeHbIO «IPHBOAA», Kak
wecTkoi. Ecin 3nauennss T Gogblue, yem B o6jgacTu «pasbad-
THIBAHHA», MOXKHO GBICTDBIMH ABUIKEHHSIMH PYUKH FacHThb Mej-
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JienHbie KoseGaHust camoseTa N0 yray ataku. A B camolt o6aa-
CTH «pa3ba/THBAHHSI» MONBITKH FaCHTh KojeGaHus MPHBOAAT K
TOMY, YTO PyuYKa NOMajgaeT «He B TAaKT», BOIHHKAET TaK Ha3bl-
BaeMBbI pe3oHaHC ARYX KosieGanHH, KOTOPBIH BOCIPHHUMAETCS
KaK CKJOHHOCTb CaMoJieTa K «pa3baJThIBAHUIO».

Jas npuMepa Ha puc. b HaHeCeHBI 0O6JACTH, XapaKTepH-
3YIOUIHE YTPaB/AsSeMOCTh ABYX COBPEMEHHBIX CAMOJIETOB: JIer-
Koro (ucrpeburens) u Tskenoro. OcranbHbie CAMOJETHE 3aHH-
MAIT Ha AuarpaMme NpoMexyTouHoe nosoxenue. JIyHKTHPHELE
KPHBbIE [I0OKA3BIBAIOT, KAK H3MEHSIETCS YIIP aBJISEMOCTh HCTPEGH-
TeJsl, HMEIOLIETOo CPEIHIO ¢KOpPOoCTh Vip M BHICOTY B 3aBHCH-
MOCTH OT PeXHUMa MoJieTa (CKOPOCTH, BHICOTH M umcaa M), mo-
MEHTa HHEPLUHH camoJeTa, ero CTaTHYeCKOH YCTOHUMBOCTH M
JeMN(GHPOBaHHUS, .

C yBesgnuenueM ckopocTH Vyp (IpH HeH3MEHHOH BHICOTE)
nepuol, T yMeHbluaercs, a geMI(UPOBaHHE 1 ocTaeTcs Npak-
THYECKH HeM3MeHHHM. OTCTaBaHHe 10 BPEMEHH yrja aTakH oT
XOllda PYUKH IIPH 3TOM YMeHbIIAETCS W YAOGCTBO YIpaBJieHHS
BO3pacTaer.

C yBennuenuem BeicoTsl H (nmpu mocrosiiHolt Vyp), Hao60-
por, nepuoa T NMpaKkTHUYECKH He MEHSIETCs, a AeMI(HpOBaHHE 1)
OBICTPO CHMIKAETCSl. ¥TOJ aTaku NpHOGpeTaeT Bce GOJbLIYIO
CKJIOHHOCTb CaMONPOM3BOJIBHO <IOKAUMBATBLCSA» (TIPH HENOp-
BHXKHOH pyuke), UTO CHHKAET yAOGCTBO yNpaBJieHHs., :

Korna kosdniuent craTnueckolf ycTofunBocTH MmSy yBe-
JIMUMBAIOT (HaNpHMep, CMEIeHHeM BIepel IEHTPa TAKEeCTH
€aMoJ1eTa), H3MEHSIIOTCH BCe XapaKTePHCTHKH YNPABJISEMOCTH
N0 NpsAMOH K HavaJ/Jy KOopJauHaT.

Ecau yseanunts kospdunnent gemnpupoBatus me  (Ha-
npuMep, yCTaHOBKOH aBTOMaTa AeMI(HPOBAaHMS), TO H3IMEHe-
HHe XapaKTepPHCTHK YNPaBaseMOCTH OyJeT MNPOUCXOAUTH IO
AHarpaMMe BBepX, TaK ¥Ke KakK W IIDH CHHXKeHHH BbiCOTHI H.

Bo Bcex ciyuasx yBesHueHHe MOMEHTa HHepHHH [, OueHb
Bpeano. OHO yXyalmaeT ympasJieHHe.

Takum 06pasoM, KaxIblil caMOJIeT B 3aBHCHMOCTH OT €ro
AManasoHa CKOpocTell M BHICOT MoJeTa 3aHHMaeT ONpejeseH-
HYI0 06/1aCTb Ha AHarpamMe, NpefCTaB/jeHHOH Ha puc. b, 3Has
JaHHble caMmoJjeTa, JIeTKO HalTH 3Ty 06JacTb, a TAKXKe 3Haue-
HAA ¢1, €2 M ¢3. Toria, maxke He JjeTas eme Ha caMoJere,
MOKHO COCTaBHTL NIPEACTABJIEHHE O €T0 «XapaKTepe» H 3apaHee
OIpeJe/IMTL COOTBETCTBYIOILYIO TEXHUKY MHJIOTHPOBAHUA,

Oco6oro BHHMaHHs 3aC/Hy)KHBAKT 06JACTH BO3MOXKHOTO
«pasbanrbiBanus». B wacTHoCTH, 31€Ch MOTYT 0Ka3aTbcsl HEKO-
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fopble JieTKHe CaMOJIETBHI B I10JieTe HA CPeAHHX BBICOTAX npi
Gompunx uucaax M. Tpe6yerca nmoBBILIEHHOE BHHMAaHHe, YTOGH
HETOUHBIMH JBHXKEHHSAMH DYYKH He «PasbojITaTb» CaMOJET II0
yray TaHraxa.

Kak BnusI0T Ha yA06CTBO ynpaB/leHHs aBTOMAThl yCTOHYH-
BOCTH H JeMI(pHPOBAHUS?

OHH, KaK M3BECTHO, M0O3BOJIANT C MOMOIULBIO JOMNOJHATENb-
1HOTO OTKJIOHEHHS PyJs BHCOTH OUEHb CHIBHO YBEJIHUHTH KO-
(bUIHEeHT YCTOHUUBOCTH My W ko3hduuneHT aeMnpHpoBaHHUSs

m3. ATH aBTOMAThl KaK Gbl «6epyT Ha ce6f» 4acTb pabGoThl
JeTYHKA, 3aTPauuBaeMoil Ha ramieHHe COOGCTBEHHBIX KoJjieGaHH#
mepBofl  CTYNEHH <«IPHBOAA», W AEJNAI0T 3Ty CTYNEHb 6oJgee
«xecTKoh». Ha puc. 5 NMyHKTHPHBIMH JIHHMSIMH CO CTpDEJKaMH
I0K434HO, UTO € IOMOIIbI0 aBTOMATOB MOXKHO J0G0H coBpe-
MEHHBIfi CAMOJIET «IeperHaTb» B BEPXHIOW JEBYl 006JsacTbh
IHarpaMMbl, TJie yIo6CTBO ynpaB/eHHS Takoe XKe, KaK M IDH
«KEeCTKOM» aBTOMOGHIbHOM «npuBojie». Ilo cpaBHeHHIO ¢ HaH-
XyAmuMy 06J1aCTAMH JHarPaAMMBl  3TO  COOTBETCTBYET TOBbI-
HIEHHI0 TOUHOCTH YNpaBJeHus B jBa — TpH pasa. IIpu rakom
YXYILIEHHH CBOWCTB «IPHBOAA» yAOOGCTBO YNpPAaBJIEHHS IOBHI-
[raeTcst Tak, 4TO JETUHK W3MeHsieT IIPEACTaBJCHHE O caMmoJeTe.

TakoBEl CBOMCTBA «IpHBOJAa» YNPAaBJIEHHS yrJjoM TaHraxa.
3uaHHe THX CBOJCTB MO3BOJISET JETUHKY ObiCTpee OBJaajerb
TEXHUKOH MHJOTHPOBAHUS W NPABUJbHO JEHCTBOBATbL B CJAOK-
HEIX caydasx I0JIeTa.



Sacayoce nnbLii remuuk-ucnvrmameas CCCP
Tepoii Cosemerozo Cowsa
unscenep-noarvosnur I A. CEZOB

0 ITPOTOJTIGHOM IHIJIOTHPOBAHAN CBEPX3BYKOBEIX
CAMOJIETOB

B nosete Ha /M03BYKOBBIX CKOPOCTSIX COBpPeMEHHBIH CBepx-
3BYKOBOH CaMoJIeT-UCTPeGHTeNb ! B OTJIHUHE OT CaMoJeToB
40-x TOMOB MOXKHO NHJIOTHPOBATH ¢ GOJLIIMMH YIJIaMH aTaKH.
Ilpu nepexone OT MPSMEX KPBIIbEB K CTPENOBHIAHBIM H TPH
AaJibHe#IlleM yBeJHUEHHH yIyla CTPEJOBHAHOCTH ¥, HAKJIOH KpPH-
BOIl, XapaKTepH3yoliefi 3aBUCHMOCTb Ko3(p(UIHEHTa NOLbeM-
HOW CHJBl KpBLTA €y OT . yria

¢
Y ATAKH «, CTAHOBHUTCS 6oJiee IMO-

X0 jgorum (puc.
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Hawano  npedynpedu-

YDJbl ATAKH Ogpur, COOTBETCTBYIO-
IHe MAaKCHMaJbHOMY 3Haue-
HMIO ¢y M CPBIBY MOTOKA C KPHLJIA,
BO3pacTaloT.

Ha coBpemeHHBIX HCTpeGuTe-
JsIX ¢ 6OJbUIIOH CTPEJOBHAHO-
CTBIO KPBUIA Qupur JOCTHrAET
18—20°.

ITostomy yranl atakwu,
Ha KOTOPHIX MOXKHO Ge3omnacHo
MHJIOTHPOBATL CAMOJIET IIPH [O-
cajjke W Ha B3JeTe, 3HAUHTENb-
HO BO3pacTaloT. Hnannpoaa}me
TMepeq MOCAAKOH TaKKe NPOH3BOAUTCA HA 3aMETHO GOJbIIeM
yrae aTaku. Bo Beex aTux caywasx camoser o6iazaer xopolei
YCTOHUHBOCTBIO H JIETUHKY He TPO3AT HU CBaJMBAHHE HA KPHLIO,

Puc. 1. HaMenenue naksoua KpH-
BOH xosddHUHEHTa NONbeMHOH
CHJBl KDELI1a

I Xorst peun GydeT MATH O NHJIOTHPOBAHHH CAMOJETOB- -HCTpebureed,
MHOTHE MOJOMKEHHA MOMHO DACIPOCTPAHUTh H HAa NHJIOTHPOBAHHE COBpe-
MEHHEIX 60MGapIHpOBLUIHKOB.
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HH KakHe-1H60 APYTHe HempHATHOCTH. JIeTUHK IO IOJIOKEHHIO
KalloTa B MOMEHT OTPHBa M NPH3eMJIEHHS M 110 BeJHUHHE CKO-
POCTH HAa MJIAHMPOBAHHH KOHTPOJIHMPYET, MNPAaBHJILHO JIH OH
HCMOb3yeT BO3MOKHOCTH CaMoJieTa. 3aHMXKeHHe YIJIOB aTaku
NpH Tepexoje Ha COBPEMEHHBIi CaMOJNET MOXKeT YBeJWUHTD
CKOPOCTH OTpBIBa M MOCafOUHYI, a TakKxkKe B3JIeTHO-IoCanou-
HBEIE JHCTAHIHH.

[Tpn BHIMOJNHEHHH MaHeBpa Ha COBDEMEHHBIX HCTPEGHTENsX
Tpebyercs M3MEHSATb YroJ aTakH Ha GOJNBLIYI0 BEJIHUHHY, YeMm
Ha caMoJieTaX HedaBHero mpouwioro. Ecan Ha camoserax ¢
NPAMBIMH M CTPEJIOBHIHBIMH KDPBIJIbAMH COBEPIIATL TOPH3O0H-
TaAbHBEIH NOJET ¢ OfHHM H TeéMm e 3HaueHHeM KO3(dHUHeHTa
MOJbEMHON CHJIB €y, _, a 3aTeM BHINOJHATH MAaHEBP € OJHHA-

KOBBIMH TEperpy3kami, T. €. YBeJHUUTh KOSPPHUUHEHT NOABEM-
HOM CHJIBL 10 Cy,,,, TO HA CAMOJIETE CO CTPETOBHAHBIM KPELIOM

IJ1s1 TOTO HYXKHO M3MEHHThL YroJsl aTaku 6oJiblile, YeM Ha CaMo-
JeTe ¢ MpAMBLIM Kpbuiom (cM. puc. 1). YBennueHHe notpeGHOTO
«IepeslaMbiBAHMA» CaMOJ/I€Ta NOUYTH HE3aMeTHO NpH MoJeTe Ha
GOJNBIIHX IPHOOPHBIX CKOPOCTAX, HO Ha MAJBIX H CPCJIHHX OHO
OILYTHUMO.

OnacHOCTb CPhiBA B LITONOP Ha COBPEMEHHBIX HCTPEGHTENSIX
OYeHb MaJa. DTo OO'bACHAETCH TeM, 4TO, BO-TEPBHIX, IPH 60Jb-
oM yBeJIUUEHHH yIJa aTakH 3ajJ0Jr0 10 Oxpur Ha CaMoJIeTe
BO3HHKAeT NpeAyNpelnTesbHas cpeiBHAs Tpsicka (Ha puc. 1 ee
HATAJIO OTMeUeHO TOYKOf), HHTEHCHBHOCTH KOTOPOIl ¢ JaJsibHel -
IIUM POCTOM yIJyia aTakH TNMOBHINAETCSA, H, BO-BTOPHIX, HaxKe
eCJIH JIETUHK, HECMOTPSA Ha TPENyNpeIHTeNbHYI0 TPACKY, OyaeT
YBEJHUMBATL YIOJl ATAKH H ero 3HauyeHHe CTaHEeT PaBHO Oxpnr,
TO H B 3TOM CJlyuyae CPHB PaclnpocTpaHsercs MJIaBHO M CaMo-
NPON3BOJNLHOE CBaJMBaHHe CcaMOJieTa B IUTONOD MAaJoBepoO-
ATHO.

Ecan y serurika nosiBUIOCH Onacelne, uTo CaMoJIeT COPBeTCs
B ITomop (OYeHb CHJbHAS CPHIBHAS TPsCKa, mepeGpachiBaHne
caMoJjieTa ¢ Kpblja Ha KDHUJIC), €My ClefyeT HeMHOro OTAaTh
PYuKy OT Ce6si, T. €. lepeilTH Ha MeHbIlHe YIJbl aTakKu. 3HAUHT,
1oJieT Ha MOBHIIIEHHBIX YIyaX aTakH JocTaTouHo 6e3omaceH H
€ro MOXKHO TPOH3BOAHTH TIPH MAaJBX H CPEAHHX TNPHOOPHBIX
CKOPOCTAX NO3BYKOBOIO DEXXHUMa BO BCeX CJayuasix, KOra Tpe-
GyeTcss MaKcHMaJIbHO HCKPHBHTB TPAEKTOPHIO: IPH (POPCHPOBAH-
HBIX MaHeBpax, IIPH BEIIOJHEHHH MePeBOPOTOB HA MAaJIBIX CKO-
pOCTAX, €CAH HAJO MOTEPATh MHHHUMYM BbICOTH, H. T. I. Oco-
feHHO TaKoe NMUJIOTHPOBAHHE Ilesecoobpa3Ho JJist COKpalleHHs
pajMyca TepeBopoTa Ha GoJblinx BbicoTaxX. IIpeneGpexenue
GOMBIIHMH YIVIAMH aTaKH MPHBOAHT K TOMY, YTO MaHeBp MOJy-
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yaeTcss ¢ GOJBIMIMMH pagHycaMy, «pa3MasaHHbIM». YTOJd aTaku
HYKHO YBeIHYHBATh A0 3HAUEHHS, COOTBETCTBYIOUIEIO Havajy
npefynpeauTeabHoil TPSACKH, a JeTYHKaM, XOPOIIO OCBOWBIIHM
caMoJieT JaHHOTO THIA, MOXKHO BBINOJNHATH NoJeT H Ha GOJb-
LIMX yriax aTakH,

Taknm oGpasom, OCHOBHAS OTJIHUMTENbHAY YePTa MPONOJb-
HOTO NMH/JIOTHPOBAHMS COBPEMEHHBIX HCTpeGuTenell Ha J03BYKO-
BBIX CKOPOCTAX 3aK/JI04aeTcs B HeOGXOAUMOCTH NHJIOTHPOBAHHS

ay caMmoJsieTa Ha B3JIeTe, OCaJKe H
r aves NpH MaHeBpe ¢ GOJNLIIHMH YrJa-
MH 4TaKH.
. IlepeitmeM K paccMOTPEHHIO
ot 0 oco6eHHocTell MpPOAOJALHOTO TH-
- JIOTHPOBAHUST Ha 3BYKOBBIX H
@t CBEPX3BYKOBBIX CKOPOCTSIX.
o Kax u3BecTHO, ¢ HEKOTOPHIMH
Ll —= JONYyUIeHHAMH  (POKycOM  CcaMo-
! JIeTa HA3BIBAIOT TOYKY MPHJIO-
AYro.c8 JKeHHs IPHPALIEHHsT TNOXbeMHOMH
. CHJIBI caMoJleTa NpPH H3MEeHEHHH
4 YIJa aTakH.
Puc. 2. DddextusrocTs pysei B EEJ“’I camofer JIETHT NpPAMO-

NpOAOALHOM OTHOIIEHHH JUHEHHO B TOPH3OHTAJbHOM TIIO-
Jete, TO €ro nogbemHas cuia Y
paBna Becy G M NMpHJIOKeHA B leHTpe TsaxecTn (puc. 2). Ilpu
5TOM CyMMa BCeX NPOJOJbHHIX MOMEHTOB DaBHA HYJIO.

Yro6sl 3aCTaBHTh CaMOJIET JETeThb MO KPHBOH ¢ meperpys-
Koii, paBHO{, HaIOpHMep, ABYM €IHHHIAM, HYXHO YBEJHUHTDH
yroJ aTakd HACTOJBKO, YTOOH K moAbeMHO# cuie Y=G noGa-
BUJIOCH NpupauieHne AY, Takke paBHoe Becy G, Tak Kak Ipo-
JlofibHAs TeperpysKa f, paBHa OTHOIIEHHI) MOJbeMHOH CHJIH
K Becy camoJjieTa, DTo MNpHpallleHHe NOoABLeMHOH cuJbl Oyzner
npuaoxeHo B ero ¢okyce. Ha BcsskoM NMponosibHO yeToilunBOM
caMoJiere TIPH YBEJHUEHHH YI/1a aTAKH W HEH3MEHHOM I0J0XkKe-
HHY PYJIsT BBICOTHI WK craGWin3aTopa BO3HHKILee IpHpalleHHe
noxbeMHoOl cuant AY Gyner cTpeMHTbCA BEDHYTH CaMoJeT Ha
npexxHu# yrosa artaku, T. e. (PoKyc OGyJAeT HaXOAHTBLCHA MO3aaH
LEHTPA TIKECTH.

O6o31auuM paccrosiHHe OT (oKyca Ao LeHTpa THAXKEeCTH ca-
Mojera ¥r (cM. puc. 2). Uro6ni yaepkarb camoJieT Ha yrje
aTaKH, COOTBETCTBYIOLIEM INeperpyske #,=2, HYXHO OTKJIO-
HHTb PYUKy Ha ceGd ¥ NPHJOKHTb TEM CAMBIM K TODH30HTAJ/b-
HOMY OIIepeHHIO JIONOJHHTENBHYIO cHly AYr,, HallpaBJIeHHYIO
BHM3. PaccTostHHe OT LeHTpa TsKeCTH JO BeKTopa CHJBl AYr,
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oboanaunmM Lr.o. M3 ycinoBus paBencTBa MOMEHTOB OT JOIMOJIHHU-
TeJbHO BO3HHKIIHX CHJI HA HOBOM yIjle aTaKu

AYxr=AYry, oLr.o
cJIeyeT, uTo NpHpalleHHe CHAL HAd TOPH3OHTAJIBLHOM Olepe-

HUHW, NoTpebHOe A yAepXKaHHSA CcaMoJjieTa Ha HOBOM YIVe
aTakd, 6yaer

X
AYr,oz—-AYLF )

T. 0

Ha 103BYKOBBIX CKOPOCTSIX, T. €. KOTJa H3MEHEHHEe CKOpo-
CTH HE BLI3bIBA€T KaueCTBEHHOro H3MeHeHHss o0TeKaHHs caMo-
JeTa, TMoJoXKeHn#He ero (okyca
(BeMUMHA Xp) OCTAETCA HEH3-
MEHHBIM Ha BCEX CKOPOCTAX U Ha
BCEX TpPaAKTHUYeCKH HCIOJb3ye-
MBIX yraax ataku. OgHAKoO ¢ yBe-
JUUeHHEM CKOPOCTH 1O CBepX-
3BYKOBO# hoKyc camoseTa CHJb-
HO cMelllaeTcst HasaJ, TakK 4TO
HA CBEPX3BYKOBBIX CKOPOCTSIX Xp
CTAHOBHTCSI B TpPH — MNATH pas3
6oJsbIIe, YeM ,Ha JO03BYKOBLIX
(puc. 3). A 310 3HAUMT, YTO NpH-
pamenne noxbemuofi cuint AYeq Puc. 3. Cumemenne tokyca camo-
NpH  yBEJHYCHHH yrja AaTAKH  jera ¢ yBedHueHHeM CKODPOCTH
Ha GOJbIION} CBePX3BYKOBOH CKO- noJeTa
poctH OyjaerT MpPHJIOKEHO Ha
PACCTOSTHHH OT 1LEHTPa TAXKECTH, B TPH — IATH pa3 GoJblleM,
uyeM Ha J03BYKOBoil ckopocTH. Hanpuwmep, B mosere ¢ npubop-
Ho#t ckopocTbio 800 xm/4ac Ha Beicote 1000 u 12 000 # (uucio
M coorBercrBenno pasHo 0,7 u 1,3), uTo6nl co3aaTh OAMHAKO-
BYI0 BEPTHKAJbHYIO Teperpy3ky, K TODH30HTaJbHOMY OIlepe-
HHIO TIpM CBEpX3BYKOBOH cKopocTn (Ha BbicoTe 12000 m)
HYXKHO NPHJIOKHTh CHAy AYp, B TpH— NsATh pa3 GOJbILYIO,
ueM NpPH A03BYKOBOU ckKopoctn (Ha Bhicote 1000 x),

Ecau cpaBHHTH CHJIB, NPHJIQMKEHHBIE K TODH30HTAJbHOMY
OTIEPEHHIO TIPH PABHHIX YIVIaX OTKJIOHEHHS PyJis BHICOTHI H paB-
HBIX MPHOODHEIX CKOPOCTSIX, TO HA CBEPX3BYKOBOH CKOPOCTH
3Ta CHJla 3HAUMTEJLHO MEHbIle, yeM HA A03ByKoBoil. Ha no-
3BYKOBO# CKOPOCTH M0JIeTa IIPH OTKJIOHEHHH PYJis BHICOTHI pas-
HOCTb JaBJjieHHi Ha BepXHeH W HHKHell MOBepXHOCTAX Npoduis
BO3HHKaeT He TOJbKO Ha caMOM pyJie, HO Takxe H Ha CraGu/u-
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satope (puc. 4). Kpome cuant Yp, nputoxennoit ¥ pysio, na
crabuii3aTope NosiBisercs cuia Yer, NpHMepHo B JABa pa3sa
6osbmas, uem Yyp.

Ha cBepx3BykOBO! CKOPOCTH, KOTJa OTKJOHEHHe DyJs He
BHI3BIBAET IIepepacnpefeseHHsl AaBJAeHHs Ha craGuiansaTope,
CyMMapHast CHJ1a, NPHJIOKEHHAS K TODH-
30HTAJNLHOMY ONEPeHHI0, GymeT COCTOSTh
NPAKTHUECKH H3 CHJIbL, NPHJIOKEHHOH K
pyJio, T. e. oHa Gyler NPUMEpPHO B TPH
pa3a MeHblle TOH, KOoTopas IpHJIOKeHa K
rOPH30HTAJBHOMY ONePEHHIO HA J03BYKO-
BOIl CKOpPOCTH.

Puc. 4. Bosunknosenne CuienoBaTesbHO, #Ji MaHeBpPa C OJH-
g:gzgg;ﬂﬂﬂ::;‘f}lﬂe%“n‘ﬁ HAKOBLIMHU MEPErpysKamu MPH paBHBIX
mepxioctaX npodmas  PHOOPHEIX CKOPOCTSIX HA CBEPX3BYKOBOM
IpH JO3BYKOBOi CKOPo-  PEXKHMe INOTPe6yeTCs OTKJIOHHTh pPyJb
CTH MoJera BHICOTE B 9—15 pa3 GoJblie, yeM Ha J0-
3ByKoBoM. MHBIMU c/loBamu, B mosiete Ha
CBEPX3BYKOBLIX CKODOCTSIX JIETUMK CTAJKHBAaeTc CoO 3HAUU-
TeJIbHbIM CHHXKeHueM 3(MQPeKTHBHOCTH PyJA BHCOTH. ITO 3HA-
YAT, YTO NPH MHJIOTHPOBAHUHM HA GOJIBLIHX CBEPX3BYKOBBIX CKO-
pocTaX, 0Co6eHHO Ha GOJNLIINX BLICOTAX, CAMOJIET BSIJIO pearu-
pyeT Ha OTKJIOHEeHHEe PyJs BHICOTH H B GOJBIIOM JHAalasoHe
unces M jeTunky jjist Gosiee SHEPTHUHOTO MaHEBPA MPHXOAUTCS
NOJIHOCTBIO BLIOHPATL pPyu-
Ky Ha cefsl.

Kaxk Brirsisagar pacrnoJa-
raeMble BeJIMUHHBI KO3(pH-
IIUEHTOB TOABHEMHOH CHJIBI
Ha COBPEMEHHOM MHCTpe6H-
TeJe ¢ pyJeM BBHICOTH IpH
HEMOABAXKHOM CcTabHIH3a-
Ttope? Ha yyactke I—2 10
(puc. 5) pacriojiaraeMble  pyc. 5. Pacnomaraemsie k03 dHIHeHTH
B&JIHUHHEL ¢y ONPENEJISIOTCS  MOXbeMHOM CHJB COBPEMEHHONO CaMo-
MAaKCUMaJIbHEIM 3HAUEeHH- JIeTa CO CBEPX3BYKOBBIMH CKOPOCTAMH
€M Cy yaxe; IPH JajbHel- '

IIeM YBEJTHYEHHH YIJ/la aTaKH HACTYNaeT CPLIB MOTOKA ¢ KPhiJA.
Ha yuacTke /—2 ;eTunk MOXKeT BLIBECTH CAMOJIET Ha PEKHUM
CPHIBA NIPH He TOJHOCThIO A06paHHOl pyuke. B Touke 2 pexxum
CpHiBa Gy/€T COOTBETCTBOBATD NOJIHOCTBIO 106paHHOM pyuKe. Ha
yuactke 2—3—4 sHauenns ¢, MeHbure ¢, . OHH COOTBET-

CTBYIOT OJIHOCTBIO JOOPAaHHO# pyuke, T. €. 85, . . B Gosbiiom
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AuanasoHe uncel M u3-3a masofi 5(MGhEKTHBHOCTH pyJsi Bbl-
COTHl CaMOJIET HeJb3sl BBHIBECTH JaKe Ha yIJbl aTaku, COOTBeT-
CTBYIOLLHE HayaJsy NPeaylnpeaHTeSbHOH TPACKH.

-Ecan a1y kpuByl (cM. puc. B) mepecyHtaThb Ha pacroda-
raemMbie neperpysku fy AJsi Kakoi-Jn60 BEHICOTH, To OHa Gyjner
BBIIVISIIETh TAK, KaK 10Ka3aHo Ha pHC. 6.

Hs-3a negocraTounoii ny‘
3(QPEeKTUBHOCTH pyas A
BBHICOTH Ha CBEPX3BYKO- 2
BBEIX CKOPOCTSIX CAMOJIET
He MOKeT BBIATH Ha yroJa
aTakH, IIPH KOTOPOM MO-

JKeT NPOH30UTH CPHIB B

wTomop, a  cJAeAosa- 8euaxc i
TeJbHO, IOKa CKOpOCThb 10

Ile CTaHeT nosByKOBoﬁ, Puc. 6. Pacuonaracmblie TIepEerpysKH caMo-
CaMoOJIET He COPBETCa B Jera  AJst oIpe e/ IEHHON BBICOTHI

WITONMOP Aaxe MpH IoJ-
HOCTBIO poGpaHHOM pyuke. [lpu uncsgax M, MEHBUIMX eXHHHILBL,
CPBIB B IITONOP YK€ BO3MOXKEH.

Ecan npu mMaHeBpe CKOPOCTL MEHSETCA HE3HAUYHTENBHO, TO

caMmoJjieT Ha CBEPX3BYKOBLIX CKODOCTAX YCTOHUYHBEE COXPaHSeT
3a/laHHYI0 NEPErpysKy, Yem Ha J03BYKOBBIX. Ho npu wuTeHCcHB-
HBIX MaHEBpax CKOPOCTb, KaK NpPaBH/NO, AOBOJBHO OGHCTPO
yMeHblIaeTcsd, U IPH moaxoae K uucay M=1,0 6raropaps me-
peMelleHH0 (GoKyca Bhepel H BOCCTAHOBIEHHIO 3(P(eKTHBHO-
CTH PyJis BHCOTH (Mepexoa oT TOukH 3 K Touke 2 Ha pHC.
1 6) camoJieT CaAMOMPOW3BOJBHO HAYHHAET YBEJHUHBATL YIOJ
aTaki H mneperpys3Ky; MPONCXOAMT, KAaK TOBOPAT JIETYHKH,
«MOAXBATHIBaAHHE» CaMoJera Ha GoJbliylo neperpysky. IIpo-
HEeCC «MOAXBATHIBAHHSY OGBIUHO JOCTATOUHO MENJICHHBIH, H JeT-
YHK BIIQJIHE YCIIeBaeT NAPUPOBATh €r0 IJ1aBHBIM OTKJIOHEHHEM
PYUKH OT cebsa K HelfTpanbHoMy mojoxkenuto. OgHako Npu ca-
MOM HeGJIarONPHATHOM CTEUEHHH 06CTOATENLCTB (TOPMOKEHHC
CO CBEPX3BYKOBOH CKOPOCTBI C NOJHOCTBIO JOOGDAHHOH pyu-
KOH, IIpH MOJNHOCTBbIO yOpaHHOM rase U BBINYIIEHHLIX TOPMO3-
HBIX OIMTKAaX, ¢ HaGOpOM BHICOTH M IIPH 3ajHell IEHTPOBKeE)
«NIOAXBATLIBAHHE» MOXKET GHITh OUeHb HEPrHYHBIM, YTO NOTpE-
6yeT OT JIeTUHKA OBICTPOI peakilMH.

ITockonbKy pyJsb BBHICOTBEI Aa)Ke NMPH MOJHOM €ro OTKJOHe-
HUHM He MO3BOJSIET HA CBEPX3BYKOBBIX CKOPOCTSIX IOJHOCTBIO
HCNOJb30BATL HecyllHe CBOHCTBA KpPHLJIA, Ha CMeHy eMy IIpH-
e ynpaBisieMbldl B 1oseTe cTaGuaH3aTOp. YTIpaBasieMblii cTa-
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6unu3arop obJgajgaer 3HAUYNTEJBbHO Oodsbliiedl 3(p(eKTHBHOCTHIO,
ueM pyJb BBHICOTHI, M JaeT BO3MOMKHOCTL BHIIOJHSATL HAa CBepX-
3BYKOBHIX CKODPOCTSIX 60siee SHEPTHUHLIE MaHEBpHI.

Ilpu GosbuiMx NOTPeGHBIX OTKJIOHEHHSAX pyJell W yBeauue-
HHH WIAPHHPHBIX MOMEHTOB HA CBEDX3BYKOBHIX CKOPOCTAX
CTAJI0 HEBO3MOXKHO YNPABJATb BPYUHYI0 (6e3 JOMOAHHTENbHEIX
YCTPOHCTB) COBPEMEHHBIMH CKODOCTHEIMH <aMoJjeraMmu. Bha-
HaJjie Ha TIOMOINL MYCKYJBHOH CHile JeTuukKa MPHILIH o6paTH-
MBl€ CHJIOBbIE CHCTEMB! yIDaBJIEHHS, a 3aTeM Ha CMEHy MM —
HeoGpaTuMble, IAaBHBIM 006pa3oM THApaBJHYecKHe GycTepHLIE,

B mociegnue rogel HeoGpaTHMbie GyCTepHBIE CHCTEMbI LIH-
POKO NMPHMEHSIIOTCST Ha CKOPOCTHHIX caMoJseTaX. TaK KakK yCH-
JIHSL OT DYyJIeBBIX MOBEPXHOCTEH Ha PYUKY MPH HCNOJb30BAaHHH
HeoOPaTHMBIX CHCTEM He MOCTYMAloT, a 6e3 YCHJIMH Ha pydYke
JIETYHK NIHJOTHPOBAThL CAMOJIeT HE MOXKeT, TO Harpy3ka Ha Heil
CTajla co3naBaThCs MCKyccTBeHHo. Ilpocrefimas cucTema rako#
HArPYy3KH COCTOMT H3 NPYXKHHHOTO MEXaHH3Ma, C OMOIIbIO KO-
TOPOTO YCHJIME HAa DyYKe MEHSIeTCs TOMNbKO B 3aBHCHMMOCTH OT
BEJHYHHE €€ OTKJOHeHHS. DTO BIOJHE TMO3BOJAET JETUHKY
«UYBCTBOBATLY CAMOJIET M0 YCHJIHSAM Ha PY4YKe HAa BCeX pPeXH-
MaX, OJHAKO BHOCHT B NMUJIOTHPOBaHHe psa ocoGeHHOCTeH, Tak
KaK Ha caMoJsieTaX C DYYHBIM yINpaBJieHHeM Ha J03BYKOBHIX
CKOPOCTSIX 110 Mepe POCTa CKOPOCTH PyYKa «3aTSKeJseTcsis.

3a Mepy JIerkKoCTH yIpaBJeHHs] O6GLIYHO NPHHHMAIOT YCHJIHE
AP5, KoTOpoe HeoGXOAHMO TPHJIOKHUTL Ha PYuKe, UTOOL H3-
MEHHTb IEeperpysky Ha eIHHUILY, T. e. oTHoumleHne AP x Any,.
DTy XapaKTePHCTHKY 1a3HBAIOT OOGHYHO TPAJHEHTOM
vendus no neperpyske. Ha camonerax ¢ HeoGpatu-
MBIMH 6yCTepaMH H ¢ IpocTedliefl CHCTEMOR 3arpy3KH PyUKH
(xpuBast I Ha puc. 7) npu M <1 snerkoctb ympaBJeHUsT Mce-
HAETCS ¢ H3MEHEHHEM CKOPOCTH IO 3aKOHY, 06paTHOMY «ecTe-
CTBEHHOMY®, T. €, C POCTOM CKODOCTH pYyYKa «0GJeruaercsi».
ITosToMy B mepBHIX NMoJETaX OGBUIO TPYAHO ONPEAENHThL CKO-
POCTh MO yCHJIMAM HAa PYUYKe W ualle, yem OOGBLIYHO, IIPUXOIM-
JIoCh obpamathes K npu6opy. OgHakKo JeTUHK cpefHell KBa-
JUPUKALUKM y¥Ke uepe3 NATh — CeMb M0JIeTOB 110 H3MEeHEHHIO
YCHAHA Ha pyuKe TaK XKe XOpOINO HaYuHAET CyJUTb O CKOpO-
CTH ToJsieTa, KaK U DM DYYHOM yIpaBJaeHHH (xpuBast 2 Ha
puc. 7). _

Cnepyer umerb B BUALY, UTO B NPOTHBOIIOJ0KHOCTE PYUHOMY
YIPAaBJEHHIO NPH HeOOpATHMOM GYCTEPHOM YIPaBJIEHHH B MO-
MEHT MOAX0Aa K BePXHeH TOUKe NMETIH WM MOJYNEeTJH moTpes-
Hble TAHYIIHE YCHJIUA Ha DYUYKe HEe YMEHBIUANTCH, a YBeJHYH-
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BAIOTCSl ¥ JIETYHKY BHaAUajse MOXKeT MOKA3aThCs, UTO OH Iepe-
TSAruBaeT pyuky. [lo3ToMy HeKoTopble JETYHKH OcCi1abasioT
PYYKy M merTssi mojydaercs ¢ 3aBucaHueM. Hy&HO NOMHHTS,
YTO HAa BOCXOJsillefl BETBH BePTHKAJbLHOH (HUTYPHl PYUKy HARO
TSIHYTh CO BCe BospacraioiuM ycuaneM. [Toka neTyuk He mpu-
BBLIKHET K Xapaxrepy
NOTPeGHBIX YCHJMI, O ﬂ4
NPABUALHOCTH [HJI0- ANy
THPOBAHHA Ha TeTJe

OH MOXKeT CyAMTb 10
MOJIOKEHUIO PYUKH: B
HayaJe [eTaAd OHa !

BEIGUpAeTCs HAaCTO/b-

KO, UTOOH CO31aTh Me- 3

b o can -

M
perpysky, npeiycMors 10
pPeHHYI0 MHCTPYKIHMEH .
JLIS caModsieTa JAaHHo- Puc. 7. Fpadur ycunuii no meperpyske:
[ — Ha caMoneTrax ¢ HeoGpaTHMbIM OycrepoM; 2 —

ro THH?) a 3aTcMm o NpH DPYUYHOM YIpaBJIeHUU
BepPXHEH TOUKM NEeTJH

ee MOJIOXKEeHHe B CPeJHEM OcTaeTcsi HeusMeHHBIM. [losoxenne
PYYKH JIETUUKY TPyAHee KOHTPOJHMDOBATh, UeM YCHJME Ha Hee.
[TosToMy, KaK TOJMLKO JETUHK NPHUBLIKHET OLEHMBAThL MOTpes-
HBIE YCUJHS, OH HOJIKEH NepexoJUTh K KOHTPOJIO M0 HUM.

Ha camonerax ¢ Gojiee coBeplUeHHBEIMU CHCTEMaMH YHpaB-
JIeHHd, KOTJd yCHUJAMA Ha PyuKe 3aBUCAT HE TOJBKO OT €€ OTKJO0-
HEeHHs, HO ellle KOPPEKTUPYIOTCS MO CKOPOCTHOMY HAamopy U BEHI-
COTe WJM MO 4ncay M, HeT NMpPOTUBOECTECTBEHHOTO H3MEHEHHS!
VCHJMA Ha pyuke B 3aBUCHMOCTH OT cKopocTd. Ha Takux ca-
MoJieTax JeTUHMKY He NMPUXOAUTCS TlepeyunBaThes, YTOOH Mpa-
BUJILHO CYJAUTh 0 PeKHMe IQJiera.

CrpemsieHne MOBRICHTh 3DPEKTUBHOCTL DPYyJAst BBICOTBl Ha
CBEPX3BYKOBBIX CKOPOCTSIX NPUBOAMT K TOMy, 4TO B ciyuae
npuMeHeHHs npocreiiliel HeoOpaTuMmoil OyCTeDHOI CHCTEMBI
pyib Ha Gosblinx NpUOOPHBIX cKopocTsix mpu M<1, 1. e. Ha
MaJsibiX BBICOTAX, OKa3blBaeTcAd upe3MepHo 2(pGheKTHBHBIM, a
pyuKa -— yepecuyp Jerkoil B npojioJbiioM oTHolueHHH. CpaBHu-
Te1bHO HeGOJIBIIOMY H3MEHEHUIO yCH/Us Ha pYYKe COOTBET-
CTByeT 3HAYHTeNbHOe H3MeHeHue rneperpysxu. Ilpu caumkom
JIEFKOM yTIpaBJeHUH TPYJHO JNO3MPOBATh YCHUJUS, IpUAATAEMbIE
K pyuKe, H yOpPaBAATh C€aMoJeTOM CTaHOBHTCA HEBO3MOXKHO.
Bopsace ¢ Boguukniell neperpyskoil OXHOTO 3HAKA, JIETUHK MO-
JKEeT, TOMMMO CBOETO XKE€/J1aHUsA, BRIBECTH CAMOJET HA YPE3MEPHO
fo/bIIyI0 Meperpy3Ky Apyroro 3Haka. KpoMe Toro, MoCKoabKY
yacToTa COOCTBEHHBIX IIPOJOJBHBIX KoseGaHMil HEKOTOPHIX Ca-
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MOJIETOB Ha OTpeJleJieHHBIX CKOPOCTAX CPaBHHMA € MaKCHMaJb-
HOH YaCTOTOH NepeMeNleHMsT PYUKH JeTYMKoM (NpH mapupoBa-
HUM KoleGaHMi), TO JIETUMK, CTPEMSCh NpPEeKpaTUTh KoJlebaHud
U nepeMeuias PyuyKy B TaxT MM, Ha CAMOM Jejie MOXKeT yBeJH-
UUTh X, T. €. CO3/aTh PEXKHUM NPONOJBLHOH «pacKauku» camo-
JIETA C MPOrPECCUBHO HAPACTAIOUMHU MOJOKUTENBHOH U OTPH-
LaTeNbHOH Meperpys3Kami.

Ha Bcex COBpEMEHHBIX CKOPOCTHBIX CAMOJIETAX XapaKTepH-
CTHKH yIPaRASIEMOCTH NoJ0OPaHLL C TaKUM pacueTroM, UTOOEl
He GbliI0 upe3aMepHOR 3(PGHEKTUBHOCTH pyJeil, JerKOCTH ynpas-
JEHUS M CTPeMJeHHMs K «packKauke». OfHako B clyuae oTKasa
UM HelPaBUJBLHOHM IKCIMyaTalMH CHCTeMBbl yIpaBAEHHUS CaMoO-
JIeT MOXKeT NepelTH Ha 3TOT KpaifiHe omacHbulfi pexuM. Mul He
Oynem pa30upaTb OTHEbHbIE CUCTEMBI YIPABJIEHMS M HUX OT-
Ka3sbl, a OrPAHHYMMCS JAUIIL OOLIMMH PEeKOMeHJALMAMH.

3arpy6JjeHde NPoJOJAbHOTO yIpaB/ieHus (yBEIHUEHHE YCH-
JIMA 3arpy30YHOTO MeXaHHM3Ma /M yMellblIeHHe MepelaTouHOTO
YHCAA OT PYUKH K PyJIeBOH NMOBEPXHOCTH) 110 CPABHEHHIO ¢ HOP-
MaJbLHLIM /15 JaHHOH CKOPOCTM He ONMacHO, Tak Kak MokKer
JHIIL OTPAHUYHTh MaHeBD CaMoJleTa, BhI3BaTh Oosee GhICTpoe
VTOMJIEHHE JIeTUHKA TPH MHJAOTHPOBAHMH H HECKOJBKO yCJIOXK-
HUTBh Nocalky. HaoGopoT, sHauuTenbHoe 0GJerYenye npopodihb-
HOTrO yIPaBJeHHsl M0 CPaBHEHHIO ¢ HOPMaJbHBIM JJIf JaHHOH
CKOPOCTH CHJBHO YCJAOXKHSAET THJAOTHPOBaHHE, KOTOPOE Ha
60/IBIIMX JO3BYKOBBIX CKOPOCTSX M MaJblX BBICOTAX CTaHO-
BUTCSI HEBO3MOXKHBIM, TaK K4aK HACTyNaer yCHJIUBAIOUIASICS
MPOROMBHAS «PACKAUKA».

Ecan no Kakofi-11Go mpuurHE caMoJieT BBINIEJ Ha PEXRHM
«pacKauku», To 1apHPOBATH PYUKOH Kamaoe OTAe/bHOE KoJie-
faHMe He HYXKHO, 0O 3TO TOJNLKO YCYTYGUT TOUIOTHPOBARHE.
Cneayer 3axkaTh pPyuKy B IOJOXKEHHH, HECKOJNLKO BbIOPaHHOM
oT HefiTrpasnbHoro Ha ce6s. Camoser mpu 3Tom OGyJeT TepsiTh
CKOPOCTE U OBICTPO mpexpatuT KojgeOanus, Ecau jgerunk o6Ha-
Py*uJ, 4yTo Ha 0osbIIOH CKOPOCTH M MaJoH BHICOTE Upe3MepHo
00/IeTyn/IoCh yNpaBJdeHie, HO caMosieT NPH 3TOM €lle yIpas-
JiseM, Halo MNOTACUTL CKOPOCTh [0 Oe30macHof, NAaBHO mepe-
BeJid caMoJieT B Ha0Op BBICOTBI, HO HM B KOeM cJyyae He BhI-
nycKaTh TOPMO3HBIe WHTKIL. YIpH 2TOM HeJLonyCTUMEL HK pe3Kas
y0opKka rasa, HH pe3kHe JIBUKEHUS PYUKH, T. ¢. JIOOBIE MaHH-
NyJsiiHY, MOrylUle HapyuIMTs 0anaHcUpoBKy caMoJdera. B mo-
JIeTe Ha CBEPX3BYKOBLIX PeKHUMax NpPOJOJibHAS YCTOHUHBOCTL
HACTOJIbKO YBeJIMUHBAETCS, UTO fa)ke INpH GoJbLIMX NpuGop-
HBIX CKOPOCTAX OOJ/erdycHue ynpapaeHus HY K KaKHM HelpusT-
HOCTSIM He TPUBOJHT.
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Ha ckopocTHbIX caMosieTax PyuHOe ylpaBjeHue pyJeBbIMH
MOBEPXHOCTAMH OT:KHBaeT. Heo6GpaTuMble 6yCTepHEIE CHCTEMBI
HEORHOKpPaTHO AyO6aupyioTcs. ABapuiiHble CHCTeMBl ynpasie-
HUA JeJaloTcd TaKKe HeoOpaTHMBIMH CHJIOBBIMH: THADAaBJHYe-
CKUMM HJH 3JjeKTpuueckuMu. OXHakKo Mo CHX NOD eule BCTpe-
YaloTCs CKOPOCTHLIE CAMOJIETHl C PYJ/SMH BEICOTHl, HA KOTOPBIX
aBapuiiHoe ynpasjende pyynoe. OHo Haubonee TDPYIAHO HJd
JIeTUMKa, TOITOMY Ha HeM MEl H OCTaHOBHMCH.

IIpu npoBepke mpo- 2Py 4
JNOJILHON GaJlaHCHPOBKH ca- iaTy
MOJIETA C BBIKJAIOYEHULIM
6ycTepoM  aspOAMHAMHUE-
CKMIi TpUMMep Dyds BbI-
COTBl yCTaHABJMBAeTCsI B
TAKOe II0JI0XKEeHHe, UTOOHI
JUis COXPaHeHus MpPsAMoJiH-
HellHOro moJieTa K pyuke
Hajo OBLIO NMPUKJAALIBATH
JaBsuide ycuaus, T. €. Pme. 8. Kpusag ycuwiauit Ha pyuke
’~ITO6I:I caModJaerT C’I“peMHJ'lCH YIpasJeHHs CaMOJIETOM, BO3HHKAlO-

‘ , WHX NpH OTKaze fycrepa pynas BHI-
Kabpuposars. HeGoubunie cornt (1, 2, 8 u 4 — TOUKH, COOTBET-

TAHYIUE YCHJIHS TOUYCKA™  crpyjomue pasiuudbiM  CKOPOCTAM
I0TCS TOJABKO Ha OYeHb Ma- nosiera)

JLIX TPHOGOPHEIX  CKOpoO-

crsix. Ilojokende TpUMMepa, KoOTopoe ofecleudBaer TaKHe
yCuJihsl, HasbiBaeTcst 6anaHcHpoBOUYH BIM. OHO OOGBIYHO
yKasnBaercss B (GopMyJspe caMoseTa M HAa CaMOM TpHMMepe.
TunuuHast KpUBasi yCHAMI Ha DyuKe IpH OTKase 6ycrepa pyJs
BBICOTHI MIpUBEJeHa Ha pHc. 8.

Veuaus Ha pyuke OT LIAPHHPHOTO MOMEHTa Ha MaJjblX CKO-
poctsix o6bruHo HeGosbinve. Ha cpemnnx ckopocrsix mpu 4Yuc-
nax M go 0,75—0,85 (touku I u 2 Ha puc. 8) maBsallue yCH-
Jus Ha GOJIBLIMX BHICOTaX Takike HeBequkd., Ha masnbix BhICO-
tax oHu pocruraior 10—20 ke, a HAa OTHeJbHBIX caMoJerax —
25—30 k2. Ha cBepx3ByKoBBIX cKopocTsX (Toukn 3 H 4 Ha
puc. 8) massmue ycuius Ha PyuyKe MOTYT H3MepAThCA JecsiT-
KaMu M Jaxke NpPeBHILIATH COTHH KHJorpammon, Kak ke Gyner
BecTH ce6s caMoJjieT NpH OoTKase Gycrepa B MoJieTe ¢ pasfHu-
HBIMH CKOPOCTSAMH?

Bo BceM auanma3oHe M03BYKOBBIX CKOPOCTeH Ha JIOGOH
BeICOTe 1pH 6alaHCHPOBOUHOM IOJIOXKEHHH aspoiuHaMuye-
CKOTO TPHMMepa JIeTYHK CHPaBUTCS C BO3HUKIIHMH Ha DYYKe
YCHAMAMH H CMOXET NHJIOTHPOBaTh CAMOJET 0 NPAMOH H JHe-
Jath paspoporhl. Ecn Gycrep orkasas Ipu BHINOJHEHHH H-
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ryp fimsoTaxka, 1o JeTUHK B COCTOSSHMH BHIBECTH caMojieT B nps-
MOJIMHEHEIA TOPU3OHTANBHBIH [OJIET,

Ecnu 6ycrep oTkasan Ha CBEPX3BYKOBOH CKOPOCTH, JIeTUHK
MOXKET HE CIPaBHUTbCA C BOSHUKIIMMH GONBIIMMH AaBALIAMHU
YCHAHSIMH Ha pyuke. YUTo6GBl OIlGHUTH NOBEJAeHHe camoJera
B 3TOM CJiyyae, PacCMOTPHM, KaK HM3MEHSETCs TPaAUEHT YCH-

JIAA TI0 TIeperpysKe —A—B ¢ u3MeHeHuem uHcia M (cm. puc. 8).
n

Ecau Ha 103BYKOBHIX CKOPOCTAX JJISi H3MEHEHHs [eperpyski
Ha eIUHHUIY HYXKHO NPUAOKHUTh ycwine B 2—4 ke, To C yBeJd-
ueHreM uncna M Gosee 0,85 ycunue Ha PYYKY A0 H3MEHEHHST
[EepPErpyskn Ha eJUHHIY De3Ko Bo3pacraer W npu M>>1 (Ha
CBEPX3BYKOBLIX CKODOCTAX) M3MepfeTcs AeCATKAMH KHJIOTpaM-
MoB. Ecay sieTunk He cMoer mpeoflosieTh YCHAUS Ha pyuke H
OpocHuT ee, TO caMoJieT nepeiiier B KPUBOJIMHEHHLIH TOJeT ¢ me-
perpyskoit. Ilpupoct meperpy3ku OyZeT paBeH YCHJIHIO Ha
pyuke Py, morpe6HOMY MJisi yIep:KaHUS caMojieTa B DODH3OH-
TaJbHOM IOJIeTe, AeJSHHOMY Ha TpPajueHT ycuaums M0 mepe-

APy
TPysKe ——= IPH JaHHOM HHCJIe M. Ha cBepx3ByKOBEIX CKOPO-
n

CTAX BO3PacTaeT He TONBKO ycHiue Ha pyuke Py, HO M rpa-
AP

JUMeHT YCUIIHSA rﬂ . CooTHOLIEHHE ITUX BEJHUYMH Ha COBpPEMeH-
n

HBEIX CcaMoJieTax TaKoBO, UTO NPUPOCT Meperpy3Kd NMpH OTKase
Gycrepa M OPOILIEHHOH PYyYKe HA CPEIHMX BLICOTAX JOCTHTAer
3—4 g, a Ha GoJbIUMX BHICOTAxX He npeBbimaer 1—2 g. Ecan
JIeTYHK OyJfeT NpensTcTBOBaTh KaGpPHPOBAHHIO, TO XOTH OH,
BO3MOXKHO, U He yAep:KHUT caMoJjeT B NPAMOJNHUHEHHOM MHOJETe,
HO 3aMETHO CHHM3MT NepPerpysky, ¢ KOTOpPOil caMoJieT Nepeier
Ha xabpupoBanue, Ecin B nosiere Ha CBePX3BYKOBOH CKOPOCTH
npd 0TKase 6ycrepa JIETYHK He MOKeT yAepKaTh CaMIJET OT
nepexona Ha xabpuHpoBaHHMe, clelyeT y6parb oGOpPOTHl JABUTA-
TeJIst 10 XOJIOCTOTO X044 H MYCTHTh CaMOJeT Ha KaGpupoBaHHe.
On 6nICTpo mepeii/ieT Ha JLO3BYKOBYIO CKOPOCTh, MOCJE YEro
JETYHK BHOBL MOXKET NMPeoNoJeTh YCHIUA Ha pyuKe.

[Tepexon na kabGpupoBanue ¢ HeGOMBLIOH EPerpys3Kol Npu
OTKa3e OyCTepOB HAa CBEPX3BYKOBBIX CKOPOCTAX CBOHCTBEHEH
BCEM CKOPOCTHEIM caMoJsieTaM C DYJSIMH BBICOTHI. Takoe noBe-
JleHHe caMo/1eToB obecneunBaeT Ipyu oTKase Oycrepa pyJs Bbl-
COTHI Oe30macHblli Mepexod, Ha JO3BYKOBYIO CKOPOCTb, T, €. Ha
PeXHMBI, THe JeTYHK MOXKeT ynpaBiaTh caMojeroM U 6e3 6y-
cTepa.

B nosere ¢ 0TKasaBUIMM Wil BHIKIIOUEHHEIM GyCTEpOM JieT-
YUK TNpH NepeMerieHdH PYUKH NPeoaosaeBaeT He TOJMBKO Iap-
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HUDHBle MOMEHTHl Ha PyJsX, HO elle U 3HAUUTEeNbHOe TpPEeHHe
B OycTepe. DTO CYLIECTBEHHO YCJIOXKHSET NHJIOTUPOBAHHUE, OCO-
GeHHO Ha MaJbIX CKOPOCTSIX, TaK Kak TPeHMEe MellaeT YyyBCTBO-
BaTh [0 YCHJHMSM Ha DYYKe CKOPOCTh caMoJera. HUro6wl npa-
BUNBHO €ro NWIOTUPOBATh, HYKHO OYEHb YacTOo KOHTPOJNHPO-
BaTb pPEXHUM ToJeTa Mo yKasaTesdio CKOPOCTH, B OCOGEHHOCTH
P 3aX0/je Ha TOCaAKy.

***

Kax nosnp3oBaTbCsi TPUMMEPOM Pyas BBICOTHL B ToJeTe?
OG6BIYHO JIETYUK MOXKET COPaBUTLCA C YCUAMAMU Ha pYy4yKe NpH
oTKase Oycrepa HaA J03BYKOBOH CKOPOCTH, €CJAd a3POJAMHAMH-
YeCKHil TPUMMep CTOUT B GaaHCHPOBOYHOM MOJOXKeHMH. Ecau
JKe TPUMMeP OKaKeTcs B KaKOM-TO MPOM3BOJILHOM MOOXKEHHH,
XY3Ke BCETO B KpaliHeM, To Ha GOJNBIUNX NPHUOOPHHIX CKOPOCTHX
yCWilMsi Ha pYUKe MOryT OBITh TaKHMH, [IPEOJOJIeTh KOTOPHIE
JIETUUK He B cocrosiHuu. [TosToMy nmepen KaxKAbIM MOJIETOM He-
06X01uMO yGEAUTbCS B TOM, YTO TPUMMep HAXOJMTCS B OajaH-
CHUPOBOYHOM MOJOXKEHHH. DTo 0cOOEHHO BaXKHO eule U MNoTOMY,
YTO MpU Heo6paTUMbIX GYCTEPHBIX CHCTeMax B noJgere ¢ pabo-
TaluM GycTepoM MO YCHIAMSAM HA PYUKe JETUHK He olpefje-
JIUT, B KAKOM NOJOXKEHHH HaXONUTCS TPUMMED.

Kax npaBusio, 37eKTpuUeckHe CXeMBl He [MO3BOJSIOT MOJib-
30BATLCSI TPUMMEPOM IIPH BKJAIOYEHHHIX OYCTEDHBHIX CHUCTEMAX,
OJHAKO Ha OTAENLHBIX CaMoJieTax Takoii OJOKHPOBKHM MOXKET
W He GHITh. Ecan Jerunk npu paborawoouieil HeoOpaTHMOH CH-
creMe yIpaBJeHUsl KaKOH-1M00 py/NeBod MOBEPXHOCTHIO TIpH-
MEHsIeT B TlOJIeTe a’pOJHHAMHYECKHA TPUMMED, OH COBEpIIAeT
caMbiii GecCMBLICTEHHBIl MOCTYNIOK H MOKa3blBaeT CBoe He3Ha-
HYe aBHAIMOHHON TeXHUKH.

AspoauHaMuuecKuil TPUMMED CJYKHUT JJs nosera 6es 6y-
cTepa, ONHAKO MM HYXKHO YMETh I0Jb30BaTbesl. PaceMorpaM
HECKONMBKO YNPOILEHHYIO cXeMy pa6oTel Tpummepa. Ilycrb ca-
MoJeT 6bl1 c6adaHCHpPOBaH B NPAMOJMHEHHOM NOJeTe TPUMME-
pPOM, KOTOpBLIH 3aTeM GBI OTK/IOHEH, HampuMep Ha KaGpuposa-
Hue. Ecay He nmpukJaajelBaTh K PYyYKe HHKAKOro yCWJHUdA, TO
OTKJIOHEHHEe TPUMMeEDPa BHI30BET OTKJOHEHHE DY/ BBICOTHL [0
HOBOTO PaBHOBECHOTO MOJIOKEHHS, YTO MOBJeYeT 3a co6oi ompe-
JleJIeHHOe M3MeHeHHe yIvia araku caMosera ¥ neperpysku. Ha
IO3BYKOBOH CKOPOCTH IIPH OTKJOHEHMHM TpPHMMepa BHH3
(puc. 9) aspomupamudeckas cusia OyJAer NPHJIOKEHA He TOJBKO
K TpuMMepy (cuaa P ), RO u X pyao (cuna P.) Beneacrsue

nepepacnpefeseRus JaBjeHus Ha 3afHelt wacth pyas. Mo-
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MEHTHI 3THX CHJ OTHOCHTEJLHO OCH BpAl€HMs PyJs ypaBHOBe-
CAT MOMEHT OT CHMJIbi P, TPUJIOKEHHOH K DYJIO BBICOTH H
OTKJOHAOIIeH ero sHu3. Ha CBEpX3BYKOBOH CKOPOCTH OTKJO-
HeHHe TPUMMeEpa He BBI30OBET MepepacnpeseseHus NaB/aeHus Ha
3ajaHefl KpoMKe py.as, u cuisl P, He Gyner. Cuna Pp B 3TOM

cayuae 6yaer yAaseHa oT OCH BpauieHHs GOJbIIE, 4eM Ha Jo-
3BYKOBOH cKopocTH. [ToaToMy Npu paBHEIX YTIJIax OTKJIOHEHHS
TPUMMEpa Ha J03BYKOBOH CKOPOCTH pPAaBHOBECHE CHCTEMBI
«pyJb — TPHMMED» HACTYIHUT NPH GOJblIEM OTKIOHEHHM PyJs
BBICOTHI, Y4EM HA CBEPX3BYKOBOIH CKODOCTH.

[ o Briiie Obi cAedaH BLIBOJ, UTO AJs
BLIIOJIHEHMS © MaHeBpa ¢ OJMHAKOBHI-

MM  TleperpyskaMM Ha  CBEDX3BYKO-

Mc<t Pp BOM pexuMe noTpe6yercss OTKJIOHHTD
, VA Dpyap BolcoTet B 9—I15 pas Goablie, uyeM

Ha J03BYKOoBOM. Ecjin Temepb OLEHHBATH

M>1 3¢ (HEKTUBHOCTL TPUMMeEPA 110 H3MEHEHHIO

"Pp Meperpysky, BBI3BAHHOH €ro OTKJIOHEHH-

Puc. 9. Cxema otkio- €M, TO MOXKHO 3aMETHTb, YTO 3(QeKTHB-

Hemust TpuMMepa Ha HOCTh  a3PORMHAMHYECKOrO0 TPHUMMEpa

Ro3ByKoBoH (M < 1) M pyjg BRICOTHI HA CBEPX3BYKOBOM DeXMMeE

CBePXSCBZggggT“HX(MN) moJieTa B JECSATKM pa3 MeHble, yeM Ha
JIO3BYKOBOM.

BosbMeM mBa npuMepa HENPaBUNILHOTO MOJb30BAHUSI TPHUM-
MepoM. [lycTh Ha CBepX3BYKOBOM peXHMe B MNPSIMOJIHHEHHOM
rOpU3OHTANLHOM ToJieTe oTKasasn Oycrep. Ha pyuke npu stoM
BO3HUKAM GoJbllIMe HaBsuiMe YCHJMs, IPeoJoseTh KOTOphle
JeTUK He B cocrosuuu. CamoJier nJjaBHO NepeiifieT Ha KaGpH-
poBanue. JleTuMk, Kejas yMeHBIINTb [aBsllye YCHIHA HA
pyuKe, nepecTaB/ifieT TPUMMED Ha NHKHMpOBaHHUe. JIeTunK MoxeT
Jlaxe MOJNHOCTHI0 OTKJIOHHTb TPUMMeEpD H BCe PaBHO He OLYTHT
CKOJIbKO-HUGYAb 3aMETHOTO YMEHbIIeHUA AAaBAIIUX YCWIHH Ha
pyyke WJIM yMeHblleHuss u 6e3 TOro HeGoOJbBIIOH Heperpysku.
Oznnaxo, Kax TOJbKO CKOPOCTh YMEHbIUHUTCA U CTaHET MO3BY-
KOBOH, TpuMMep obpeTeT 3(P(heKTHBHOCTh M SHEPTHYHO NMOTSHET
CcaMoJieT Ha NIUKUPOBaHUe, '

Honyctum Teneps, uto Gycrep BhIIIesa U3 CTPOS HA CBEpX-
3ByKOBOM peKHMe BO BpeMs nuxkupoBaHus, Ha pyuxe rakxke
BO3HHUKHYT 60JibllIMe [aBslMe YCHU/IHA, H CaMOJleT Ha4YHET BHI-
XOOUTb M3 NMHKHPOBaHHsA. Ecim JieTuMKy HYXHO BEIBeCTH €ro
B TODM30HTAJNbHBEIA NoJET ¢ meperpyskoi, Goabliell, ueMm Ta,
KOTODAas COOTBETCTBYET HYJEBBIM yCHUJIHMAM Ha DYUKe, OH MOXKET
5TO CHesaTh, NPUIOKUB K PyuKe GOJbLIME TAHYIUME YCHIMA.
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Ecay npu 3TOM JIETUMK 3aX04eT NOMOUb ceGe TPUMMEPOM, TO,
flaxke OTKJOHHB €r0 MOJHOCThIO Ha Ka6pUPOBaHUE, OH TOMOILU
ge ouwytur. Ho Kak TobKO CKOPOCTh YMEHBLIUMTCS M CTaHET
NO3BYKOBOH, TPUMMEP BHOBbL 06pereT 3P(HeXTHBHOCTL U IHEp-
TUYHO MepeBejieT caMosieT Ha KaGpupoBanue. Ecau 310 mnpo-
H30HJeT Ha CPeNHUX BLICOTAX, TO Y JETUHKA MOXKeT HE XBATHUTDL
CH YAEpXKaTh CaMmoJ/eT oT BHIX0oAa Ha 60AbLIYIO NMEPerpysky H
OT CPbIBa B LITONOP. '

Takum o6pasoM, IONb30BATHCS a3POIUHAMUYECKHM TPHUM-
MEPOM Ha CBEPX3BYKOBBIX CKOPOCTSIX HE TONBKO Gecro/fiesno, HO
naxe BpegHo. A Tak Kak 9(QeKTUBHOCTL TPUMMepa HAYMHAET
najaTh HECKOJAbKO PaHbHIe, YeM CKOPOCTh CaMojieTa JOCTHTHET
3BYKOBOH, TO TPUMMEPOM He CJeIyeT I10/1b30BaThCsl yKe NpH
ypreaax M > 0,85-—0,9.

Hy»KHo MOMHHTB, UTO NpU OTKaze GycTepa pyJs BHLICOTH Ha
CBEPX3BYKOBOM pexxuMe paxe npud M > 0,85—0,9 racuts cxo-
pocTb caeayer ¢ 6a71aHCHPOBOUHBIM ITIOJIOXKEHHEM TpUMMepa H
TonbKO npu M < 0,85—0,9 mist yMeHblIeHUST yCUANit Ha pYyuKe
MOXKHO 110/1630BaTHCSI TPUMMEPOM.



Bacayucennoiii semuur-ucnoimamens CCCP
Tepoti Cosemenozo Cowsa M. JI, TAJIAJL

HOIEPETHAA U IYTEBAS YCTOHYNBOCTH CAMOJIETA

Cpemy dbakTopos, onpenensiomyx 3aKOHOMepHOCTH 60Ko-
BOTO JIBUKEHMA caMoJjieTa, HauboJbluylo PoJb MrpaloT Xapak-
TePUCTHKK NONEPeYHOH M nyTeBolt ycrofiumsocru. ITostomy
KaxJIoMy JIETUMKY JJisi NOHMMAaHHs BceX oCoGeHHOCTEeH moBe-
(A€HHS caMoJleTa HeoGXOAMMO XOpPOWIO MpPefCTAaBIATL (H3Hue-
CKYI0 KapTHHy GOKOBOTO HBMXKEHHS M, B UAaCTHOCTH, CYLIHOCThH
KOHKPETHOTO MNPOSIBJIEHMsT MONEPeYHOH M MyTeBOH yCTOHuM-
BOCTH.

K coxasenuio, 3To 3aTpyJAHEHO Te€M, UTO HM IO OJJHOMY
BOTPOCY YCTOHYMBOCTH M yNpPaBJseMOCTH CaMoJeTa He cyile-
CTBYEeT TAKOTO pas3phiBa MeXAy MNOHATHAMM, NPUHATHIMU B
45pOAMHAMHUKE, U TPAaKTHUCCKUMH TPEACTABJCHUSIMHU, CJAOKHB-
LWIHMHACA Y JIETHOTO COCTaBa, KaK N0 BOMPOCAM, CBSI3aHHBIM
C IyTeBOH U 0COBEHHO ¢ MolepeuHoll ycToiiunBocThio. Ckasan-
HO€ JIeTKO TMOATBEPAUTH NpuMepaMu. AHaausupys NHOJeTH
OJIHOFO U3 TskKeablx 60MOaPAUPOBUIMKOB, JIETUHKH €IHHO-
IYyIIHO OTMeYasnd, YTo MNOoNepeyHass YCTOHYMBOCTL CaMOoJeTa
OCTaBJsICT XKeJaTh MHOTO Jyulliero. Ho npu 5TOM OZHH JeTUHKH
CUMTA/H, YTO NorepeyHas YCTOHUMBOCTL HEJOCTATOUHA M ee
c/efoBaso Obl MOBHICUTL, a APYIHe, Ha060poOT, HoJarasy, 4to
YCTOMUMBOCTL M36BITOMHAa H TpefyeT yMeHblienus. Hamo cka-
3aTh, UTO DACXOK/EHMSA B KAYECTBEHHBIX OLEHKAX IHJIOTAXK-
HBIX CBOHCTB KBalM(UUUMPOBAHHEIMH JETUMKAMH BCTPEUYAIOTCS
BooGIe KpaiiHe pellko, a CTOJb AMaMeTpasbHble pPacxoXKaeHHs,
KaxK B JJaHHOM CJy4ae, O6yKBajbHO €JMHMYHBI, PUYEM BO3HHU-
KaIOT OHM Yaule BCEro MMEHHO NpPH OLieHKe GOKOBOH yCTOMHuH-
BOCTH. , o
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Uro6kl yCTaHOBHTD, KAKast e TOUKA 3PEHHs SBJSETCH npa-
BHJIBHOH, CJIEAYeT NpoaHaAJM3HPOBATh, KAK MPOTEKAET GOKOBOE
JBHKEHHE CaMoJieTa Nocje BO3MYLIeHHS.

IToka Ha caMoser He AelicTByeT BHellHee BO3MYILEHHE, Ha-
npaBJeHde MoJeTa (BEKTOP CKOPOCTH) JIEXKHT B IIOCKOCTH
CHMMETDHUM CcaMoJieTa, ero o6TeKaHHe BCTPEUYHBIM [10TOKOM
BO3MyXa TPOHCXOJAUT TAKXKe CHUMMETPHYHO M CKOJIbXKEHHe OT-
CYTCTBYET,

a ¢

B=0; My=0: My=0

Puc. 1. Hapyiuenne nonepeunoir u myresoit GanaHCUPOBKH caMoJjiera Haj
HedCTBHEM  CKONbIKEHUS:

@ — caMoJieT JeTHT Ge3 CKOJDbKEHMS; 25DONHHAMHUECKHE MOMEHTDb! PHICKAHHA U
KPeHa OTCYTCTBYIOT; 6 — CaMOJeT JIeTHT €O CKOJNbIKEHHeM: BO3HHKAIOT a3pOAMHAMH-
yecKkde MOMEHTH! PLICKAHHs (My) H KpeHa (Mx)

I[Ipennonoxum, uro BHEMIHEE BO3MYINEHHe BHLIBENO CAMOJIET
M3 MCXOLHOTO pexMMa TaK, YTO OH NOBEPHYJCS HA HEKOTOPIM
VIOJI OTHOCHTEJILHO HaNpaBJjeHusi cBoero fojera. MHLIMH cJ10-
BAMH, BEKTOP CKODOCTH BBUUET H3 MJIOCKOCTH CUMMETDHH, T. €.
BO3HHKJO CKoJbxkenue, IIpu s1oM Bce yacru camosera —
KDBblJbsI, oNepeHHe, (hIo3essizK, MOTOrOHLONBl — HAUMHAIOT
00TexaTbCsi HECHMMETPHUHO, BCAEACTBHE YEro HEMEJIERHO MO-
ABIAIOTCS a3DOAMHAMHYECKHE MOMEHTH KpeHa M, u phicka-
Hust My (puc. 1). BosHuKaomMit 1pH CKOJIbKEHHH MOMEHT pHBI-
CKaHHA CTPEMUTCS AOBEPHYTh CaMOJIET B CTOPOHY CKOMbLKEHus
H TeM caMbIM YCTPaHMTh TOCjefHee. B aToM u nposiBasercs
JleficTBUE TyTeBOH cratuyeckoil ycroiunsocTu. IloBeienne ca-
MOJIeTa 31eCh MOXKHO YNoMoOUTh NMOBeleHuIo (Jorepa, Becerga
CTPEMAILEroCs 3aHATh NOJOXKEHHe B MJOCKOCTH [OTOKa o6Te-
KaHus. IloaroMy nyTeByio ycrolumBocTh caMmojera 4acro Ha-
3BIBAIOT (JTIOTEpPHON.

BaxHo 3aMeTHTh, 4TO mapupoBaHHE pPe3yJLTATOB BO3MY-
IIeHUA NPOUCXOAMT 3/1eCh HanbBoJiee eCTeCTBEHHBIM TYTEM: OT-
KJIOHUBIIKHCA CaMoJ/IeT HOBopauMBaeTcsi o6paTHO BOKPYT Bep-
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THKaJIbHOH OCH, 1OKa €ro NJAOCKOCTb CUMMMETPHH BIIOBb He COB-
MajJeT ¢ BEKTOPOM CKOPOCTH, T. . He HMCUe3HeT CKOJbXKEHHE.
[Tpu 5ToM Bce ABUIKEHME MPOUCXOAUT TOJMBKO B ONHOH IMJIOC-
KOCTH — TO# caMofi, B KOTOPOH BO3HHKJIO NEpPBOHAYAIBHOE OT-
KJIOHEHHE OT HCXOJHOIO PEXHMAa I0JeTa.

PaccMoTpum Teneph AeHCTBHE INONEPEYHOrO a3pOANHAMH-
yeckoro MoMeHta M,. DTOT MOMEHT, KaK NPaBH/0, CTPEMHUTC
HaKPEHUTh CaMoJieT B CTOPOHY, 0OpaTHYIO HAllpaBJEHHIO CKOJb-
xennsi. [Ipy HaxkpeHeHun o6pasyercss GOKoBasi COCTaBJSIOLIAN
CHJIBl TSI2KECTH, KOTOpas yBJeKaeT €aMoJieT B CTOPOHY KpeHa
¥ TakdMm ofpasom cHocoGCTByeT BO3BpAllEHHIO BEKTOpa CKo-
pOCTH K ILIOCKOCTH cuMMeTpuu annapara. CielloBaresbHo,
aspoJMHaMUUeCKH MOMEHT KpeHa TakiKe JeficTByeT B Hampas-
JeHUM JUKBUIAUMA CKOJbMKEHHs, HO 0(o0Jee CJIOXKHEIM, KOC-
BEHHBEIM NYTEM, YeM MOMEHT pPBLICKaHH#, TaK KaK B 3TOM cJayyae
KosieGaTenbHoe JIBIKCHUE BO3HHKAET YKe He B OJiHOl, a B JIBYX
IUIOCKOCTSIX: IyTeBOH, B KOTOPOH MPOH3OULIO IepPBHYHOE BO3-
MYLIEHHE, U ITONEePeUuHoil, B KOTOPo# 10 3T0T0 HMKAKOTO BO3MY-
mennus He Owuro. [MonaBasiioniee GOABLLIMHCTBO KPEHOB CaMo-
JIeTa 1Py moJsieTe B «6oJITAHKY» BBRI3BIBAETCS HE HENOCPENCTBEH-
HBIM Bo3jelicTBMeM BHEIIHMX BO3MYLIEHHH, a mnpelcTaB/seT
co0ofi peakuuio Mo KPEHy Ha CKOJbKEHHe.

B BO3HUKHOBEHHM MONEPEYHOrd MOMEHTa, KPeHsulero camo-
JeT B CTOPOHy, 00paTHyI0 CKOMbKEHUIO, W TNpoABAAETCA Jief-
CTBHe TaK Ha3LBaeMoH MOMepeuyHol <CTaTHUeCKoH yCTOHUMBO-
CTH caMoJeTa.

[TyTeByI0 ¥ monepeuHyl YCTOHYUBOCTH OOBIUHO paccMatTpu-
BAIOT COBMECTHO, TaK KaK MDU CKOJbXKeHHH o06e OHM MpPOsB-
JISTIOTCA OLHOBPEMEHHO.

Pasymeercst, na GOKOBOe JBHUKEHHE CaMOJeTa, KpOMe Iole-
PEeUHOH U NyTeBOH YCTONUHBOCTH, BJIMANT U ApPYyrHe (axTophL:
jpeMipupoBaHie peICKaHHs ¥ 0cobeHHO KPeHa, OTKJAOHEHHEe py-
Jgefi u saepoHoB u T. A OnHako BJUsiHHE 3THX (PaKTopoB MO
CpPaBHEHHIO ¢ YCTOHUMBOCTBIO y COBPEMEHHBIX CaMOJIeTOB BTO-
pocrenenHo. MoMeHT aeMIpUPoBaHUs HaNpas/deH Bcerja npo-
THB YIJIOBOIl CKOPOCTH U MO3TOMY MOXKET MOBJAHAThL TOJBKO 1ia
AMILIATYy BO3MYIICHHOTO ABHXKEHHS, HO HUKAK HE MOXKET CIO-
CoGCTBOBATh BO3BPALIEHHIO B UCXONAHLIR PeXUM I10JeTa.

Uro ke KacaeTcsl oTKJIOHEHUs pysnefl, To, roBopst 06 ycToi-
YHBOCTH, T. €. CrIOCOGHOCTH caMoJieTa BOCCTAHABJIMBATH Nocae
BO3leficTBHS BHEIIHEr0 BO3MYHLIEHHS HUCXOJHBIH DEKHUM MOJeTa
6e3 BMeUIATEJNLCTBA JIETUMKA, €CTeCTBEHHO, cJeayer Npeano-
Jdarath OpraHel YIpaBJeHHUs HEMOXBHAKHEIMH.

Bor nouemMy ocHOBHBIMHM (paKTOpaMH, BIMAIOMINMH Ha Xa-
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pakrep GOKOBOro ABHIKEHHSI CaMoJjierd, NMPUXOAUTCS cumTath
IIONePeuHyl0 H MYTeBY0 yCTOHUUBOCTH, TeM 6oJee yTo y KOH-
CTPYKTOPa HMeeTcs UeJablH PsijJ BO3MOXKHOCTEH I/ MX H3MeHe-
HMs B J0OBOJbHO IIHPOKHX Npefenax: GopMa H pasMephnl Bep-
THKAJBHOIO ONEpeHHsi, yCTAHOBKa (opkKu/aeld («rpeGHer») Ha
GblosessKe, U3MeHEHHe yIryia ronepeyHoro V Kphiia, HaKOHel,
IpUMeHeHHe CIlenHaJbHbIX aBTOMATHUECKHX YCTPONCTB, TaK Ha-
3pIBaEMBIX JeMII(pepoB GOKOBBLIX KOJje6aHHH.

Hrak, ckosbkeHHe BjedyeT 3a co6ofl MOsiBjieHHe aspPodHHA-
MHYECKHX MOMeHTOB My u My, KOTOpble B CBOIO oYepelb BLISHI-
BAlOT CI0XKHOe JBHXKeHHE caMoJsieTa B JBYX MNJIOCKOCTSX OLHO-
BpeMeHHo. IIpn 3TOoM OKasmiBaeTcs, 4To B 3aBHCUMOCTH OT
COOTHOILEHHsT cTereneil IoIepeyHoll M NyTEeBOH YCTOHYUBOCTH
B GOKOBOM [BHXKEHHM caMoJeTa MOXKeT IpeobaagaTbh JHGO
peickanue, 1u00 HakpeHenue. MaMensisi sHauenue 5THX KO3(]-
(bHUHeHTOB, MOXKHO NpPHJAaTh GOKOBOMY JIBHXKEHHIO HauOosee
6J1arONpPUATHRIN Xapakrep.

Bech Bompoc B ToM, KaKoii XapakTep [IBHXKEHHS CUHTATh
HauOosiee OJaFONPUATHLEIM, HHBIMH CJIOBAMH, KAaKOH cClocol
yCTpaHeHHsi CKOJbXKEHHS Jyyllle — KPeHOM HJIH PHICKAHHEM?

OnuT nojeTroB Ha MHOrUX caMoJeTax, o6jajalouuXx pas-
JUYHBEIMH XapaKTepHCTHKaMU OOKOBOH YCTOHYHBOCTH, I103BO-
JSieT PEIlUTeNbHO IIPelNouecTb PEICKAHUE, HPU KOTOPOM OTKJIO-
HeHHe OT HUCXOJHOIo PeXXUMa yCTPaHSeTCs HeNmoCpe/CTBEeHHO,
JIukBHAALMs kKe CKOJbMKEHHSI 06DATHHIM KPEHOM CBOJHTCS, IO
cyuectBy, K 6oppbe ¢ BO3MYIUIeHMEM B ONHOH IIOCKOCTH lle-
HOH CO3/aHUsI HOBOTO (He BBLI3BAHHOI'O BHEMIHUMH NPHUHHAMH)
BO3MYylueHUsi B Apyrod. Ilpuuem 5To «BTOpHYHOE» BO3Myllle-
HHe B psiie CJIydaeB MOXKeT OKasaThcsi OoJiee BPEJHHEIM, yTO-
MHTEJbHBIM [IJIs1 9KHIIaXKa H JAaxke Oojee ONaCHBIM, u4eM Ilep-
BUYHOE,

MruoruM JeTynKaM XOpoOIIO H3BECTHO, YTO CAMOJETH HEKO-
TOPBIX THIIOB 00/1aJal0T NOBBLIIIEHHOH CKJOHHOCTBIO K IIOMe-
PEYHOMY pacKauMBaHHUIO NPH MoJeTe B «Ooaranky». CpaBHH-
TeJbHO HE3HAYHTEJbHHE BO3MYIIEHHS aTMOC(hephl BhI3LIBAIOT
V HHX 3Hepru4Hble KpeHbl, 60pb6a ¢ KOTOPHIMH OTHHMAeT He-
MaJslo BHUMAaHHS M cUI. 3auacTyio nofo6HbIE caMOJIeThl JeTYHKH
XapakKTepH3ylOT KaK HELOCTaTOUHO yCTOHUYMBEe B HONEPEUHOM
OTHOILEHHH, NOApa3yMeBas 0J, 3THM OTCYTCTBHE CIIOCOGHOCTH
K CTaGUIbHOMY TMOJJIEPIKAHUIO TIOCTOSIHHOTO (HyJeBOro) KpeHa.
Onnako ¢ TOYKH 3pEHHs a3POJAHHAMHKH, KOTOpas MOHHMaeT
OJL NMOMePeyHod yCTORYHBOCTBIO B CYILHOCTH HE YTO HHOE, KaK
CIIOCOGHOCThL CaMoJleTa pearHpoBaTh HA& CKOJbXeHHe o6paT-
HBIM KpEHOM, TakKHe caMoJjieThl 06/1aJal0T He HeJOCTaTOYHOMH,
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a upe3MepHOIl NornepeyHol ycToHuuBOCTbIO. Wnaue rosops, npu
MaJefiliieM CKOJIbKEHHH y HHX BO3HHKaeT OueHb GOJbLIOH IO
aGCOMIOTHOH BEJHUHHE [ONepeyHkll a3poJAMHAMHUECKHI MO-
MeHT My, KOTOpHLI H BBHI3BIBAET JHEPIHYHOe HAKPEHEHHE. Be-
JAYHHA KpeHa OBIBaeT HHOI'ZAA HAacCTOJNbKO 3HAUYUTENBHOH 110
CpaBHEHHIO C BHI3BABUIMM €ro JBHXEHHEM PLICKaHWs#, 4TO Hoc-
JdefHee BooGle He 3aMedaeTcsi JeTdnkoMm. IloBeJeHHe camo-
JeTa OH pacleHUBaeT B 3TOM Cjyuae Kak IlonepeyHoe packa-
yHBaHMe, XOTS B AEHCTBHTENLHOCTH OHO NpeEJCTaB/sieT coGoH
CJ0KHOEe GOKOBOE JBHXKeHHe KakK B IONePeyHo#, TaK U B IyTe-
BOH IMIOCKOCTSIX.

Eciu nonwitaThest YAyYIIMTh I0BeJEeHHE TaKOro CaMoJera
yBeJIMYEHHEM CTelleHH €ro MolepeyHol yCTOMUMBOCTH (HANPH-
Mep, yBEJHUMB yroJ IoMepedHoro V Kphlaa), OHO CTAHET He
ayulle, a xyxe. Ml HaoGopor, u3BecTeH Psj THIOB CaMOJETOB,
KOTOpble B IOMNEPEYHOM OTHOLIEHHH ObLIH NPaKTHYECKH HeHT-
DAJIBHEL, T. €. 00JIaaJH CTeleHbIO NOoMepeuHol yCTOHYUBOCTH,
GIM3KOH K HYJIO, & JeTYHKH OT3bIBAJHCh O MOBEACHHH TaKHUX
CaMOJIEeTOB B IIONEPEeYHOM OTHOIIEHHH IIOJIO0XKHTEBHO.

U3 ckasaHHOTO BHITEKAET, Ka3atoch Obl, NapaloKCaIbHbIH
BBIBOJ: GoJiee «yCTOHUMBEIf» caMoJieT BeleT ce0si B IMOJETE
XyXe, ueM MeHee «yCTOHYMBBIAY. Koneuno, B JeHCTBHTEJNbHO-
CTH 3TO NPOTHBOPEUYHE HMEET JIHIIb YHCTO TepMUHOJOrHYECKHHU
Xxapaxrep.

Bee feso 3akiaiouaercsi B TOM, 4To JBHXKEHHE CaMoJeTa
BechMa CJOXKHO H XapakTepuayercs He OLHHM, a LeJbM pAAOM
napaMerpoB. [Ipu 5TOM yCTOHUMBOCTb NONJIEPXKAHHA OJHOTO U3
HUX MOXKET He COBNaAaTh ¢ YCTOHYMBOCTBIO APyroro, a HHOrAad
Jaxe BCTylaTh B IPSMOE NPOTHBOPEUHE C HHM. HmenHO Tak
MPOUCXOAUT C KPEHOM M CKOJIbXKEHHEM.

AsponunaMHKa TIOHAMaeT IOA nonepeuHoil  yCTOHYHBO-
CTBIO CIIOCOGHOCTb COXPaHATh IIOCTOSTHHBIH (nyneBoit) yrox
CKOJLIKEHHS! LeHOf KkovleGaHuil yIvia KpeHa, a B JIETHOH Mpak-
THKe uallle Has3hbIBAIOT HOMEPeUHo yCTOHUUBEIM CaMoOJIET, XOPOLIO
COXPAHAOLIUHA MOCTOSHHBIE YToJ KpeHa. WHorma <«HHTEPECHL®
KpeHa H CKOJbXKEHH§ COBNAJaloT: Tak, NpH IpSIMOJIHHEHHOM
YCTaHOBUBLIEMCS TIOJIETE CO CKOJIbXKEHHEM BHIBO/ CaMoJcTa U3
KpeHa M M3 CKOJIbXKEHHS OCYIIECTBISETCH OMHHM H TEM xKe
neuxenneM. Ho 3TOT pexxum mojera NpeAcTaB/IfcT co6oli, no-
&Kaayh, eIMHCTBEHHOE HCKJIOUEHHE. Bo Bcex OCTalbHBIX CJY-
yasfX KPeH H CKOJIbXKeHHe «BPaXKAyloT» MEKIy co0oH.

OcoGeHHO HAIJISIAHO 9TO NPOSIBJISETCH B OJHOM BAXKHOM
ciyuae JeTHOH NPAKTHKH: BHE3AIHOM OTKase OJHOTO M3 pas-
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HECEHHHIX [0 pa3Maxy Kphlla gBuraredeii!. B MoMeHT mono0-
HOT'O OTKas3a caMmoJieT noj jefcTBHEM HeCUMMETPHUUYHOU TATH
pa3BopauHBaeTcsi BOKPYr BepTHKaJbHOM OCH B CTOPOHY
OTKa3aplllero JBHUrarels, I[POAOJKasAs M0 HHepUUH ABH-
raThcs B NpeXKHEM HalpaB/ieHWW. B pesysnbTate BeKTop CKo-
pPOCTH 0Ka3hiBaeTcsy BHe IUIOCKOCTH CHMMETPHH, T. €. MOSB-
JISIETCsT CKOJIbIKEHME,

[Ipn Haj¥yud y caMoJieTa TaK HAa3HBaeMOH «IMoHepedyHOH
yeTofuuBOCTH» (HHAue, KK B KaBHUKaX, 3JeCh He Hamullellb!)
CKOJIbXKEHHe IOBJiedeT pAa3BUTHE MOMeHTa KpeHa, BeJHYHHA
KOToporo 6vaeT TeM GoJblile, ueM OoJblie 3HaYeHHE MoNeped-
HOH yCTOHYHBOCTH.

B npakTuke U3BeCTHH camoJjerhl, 00J1aAaBIIHe HACTOJbKO
M36LITOUHON MNoNlepeyHOR yCTOHUHBOCTBIO, YTO OTKA3 OJHOIO M3
JBUrareseil BBI3bIBAJ Y HHX pPe3koe HAaKpeHeHHe, BILIOTb [0
NepeBOpAauHBaHUsl BBepX KoJgecaMmu. Ilpm 3sToM mnoJoxenue
OCJIOXKHSJIOCH TeM, 4TO 3a4acTyIO JIeTYHKH, HMed NIPOYHHe, J0-
BeJleHHBle O aBTOMATH3Ma HABHIKH NAPHPOBAHHSA KDeHa 3Je-
POHAMH, IBITAJUCH AeHCTBOBATL TaK XK€ M B NOJ0GHLEIX 00cCTOs-
TenncTBax., OAHAKo MOMeHT KpeHa, BHI3BaHHBIH MPOsBJEHHEM
NoMepeyHol yCTOMYMBOCTH, ObIBAJ HACTOJBLKO BeJHK, YTO IIa-
PHPOBATh er'0 OJHUMH 3JePOHAMH He yAaBaJock. s yerpane-
HHS KpeHa HaLo GbLIO, NPoJoJKas 60poThCH C HUM 3JePOHAMH,
B TO XK€ BpeMsd 3HeprHuHO OTKJOHHTb DpyJb HanpaBJeHHs,
yTo6hl NpexK/Je BCero JUKBHIUPOBATh CKOJbXKEHHE, KaK IepBo-
NpuuyuHy kpeHa. Takoe IoBeJeHHE caMOJeTa B MOMEHT HECHM-
MeTPHYHOI'0 OTKasa JBHrarejeil yCJAOXKHAIO €ro ITHJIOTHPOBA-
HMe U CHHXKaJo 6e30MacHOCTh I10JeTa.

UeM MeHblIe CTelleHb MNMOIepeyHol yCTOHUMBOCTH, TeM cia-
Oee NMpPOABJSETCA TeHJEHIHUS K HAKPEHEHHIO B MOMEHT OTKasa
OJIHOTO U3 ABUraTejell, a IpU NnonepeyHoll HeHTPaJbHOCTH 3TOH
TeHJEHIHH TIPakTHYecKH He Oyaer. CamoserT mnoj JAefcTBHEM
HeCHMMETPHYHOHM TATH MPOCTO HAYHeT ILIOCKAM pa3BOPOTOM
(«rapemoukoii») yXOAUThL ¢ Kypca, MoKa JeTYyuk, paso6pas-
WIMCh B IIpouclleflleM, He NpeKpaTUT pa3BopoTa, He cbanaH-
CHpYyeT caMoJieT TPHMMEpPOM pyJs HalpaBJIeHHS M He BepHeT
ero Ha HYXKHBIH Kypc. Kaxk BHIMM, HHKAKOHW CKOJbKO-HUGYIb
OIlAaCHOH CHTYaLHH IIPH 3TOM He BO3HHKAET.

Bonpoc o nosefeHHH B MOMEHT HECHMMeTPHYHOTO OTKa3a
CHJIOBOH YCTAHOBKH OCOOEHHO akTyaleH JJsi CaMOJETOB

! Bosee moapo6HO HHJIOTHpOBaHHE CaMojieTa NMpH OTKA3E ONHOTO U3
KPBUIbEBHIX [BHraTeNiell paccMarpuBaercs B caexyiouell crarbe: «Iloser
¢ HeMmoJHOH M HecHMMETDHYHOH TATOMY,
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¢ TypOOBMHTOBBIMH JBHIaTe/IsIMH, MOLIHbIE BHHTH KOTODBIX CO-
37al0T [pH OTKase JABHTaTeNs (rmoka He 3a(JIOrHPOBAHH
BUHTH) GOJIBIIYI0O TOPMO3HYIO CHJYy, 3HAUUTEJNbHHA MOMEHT
PLICKAHHS H COOTBETCTBEHHO GOJBINOH Yros cKo/bXkenus. [lo-
3TOMY M3GHITOK [ONEPeYHOHd YCTOHUMBOCTH JAJIsI CaMoJEToB
¢ TypOOBMHTOBLIMHM JABHTATeJNsIMH OCOGEHHO OIaceH H MOXKeT
BLI3LIBAThL PE3KOE HaKpeHeHHe He TOJbKO MpH OTKase OJHOr0
U3 HUX, HO JlaxKe NP CPaBHUTeJbHO HeGOJBLIOM HAPYLIEHHH
CUMMETPHH TSTU paboralouiux JApurareselt (Hanmpumep, NpH
HECUHXPOHHOM H3MeHEHHH TATH BO BPeMs IOATATHBAHHS Mepel
nocaJKou).

Taxkum ofpasoM, mnonepeuyHas yCTOAUHBOCTb OTHIOAb He
ofGecneudBaeT Xopollell craOH/JH3alHH caMoJeTa IO KpeHy,
a B psje ciyuaeB naxe IpsiMo npensTcreyer eil. Hesnanue
3TOro 06CTOATEAbCTBA H NMPUBOAUT K PSAAY HeJAOpasyMeHHH IpH
OlleHKe NHJOTaXKHBIX CBOHCTB caMoJiera, a Takke NpH (GopMy-
JUPOBKe TpeGoBaHMII K ONTHMA/JbHLIM XapPaKTePHCTHKaM
VCTOMUMBOCTH caMoJieTa. M36HITOK MoNepeyHo#l yCTOWYHBOCTH
cJle/lyeT cuuTaTh OMACHBIM, a HEJOCTATOK ee JI0 HEHTPaJbHOCTH
BKJIIOYHMTEJNbHO, HA060POT, He TOJbKO 6e30macHBM, HO Jaxe
XKeJaTeJbHbIM.

Huaue 06CTOMT mesi0 ¢ NyTeBo# ycrofiuuBocThio. Ee yBesn-
yeHHe yJyuliaeT craGUaH3aiui0 caMojeTa B IIyTEBOH IJIOCKO-
CTH U NO3TOMY BecbMa MoJe3H0. XapakTepHO, 4TO B JIeTHOH
NpakTHKe He 3a(UKCUPOBAHO HH ONHOTO cjydasl, 4ToObl Jer-
UUKH XaJ0BajHCh Ha H3OBLITOYHOCTb MyTeBOH YCTOHUMBOCTH.
‘Uewm pbille nyTeBasi yCTOHYHBOCTb, TEM MEHBIIHE yIVIbl CKOJb-
JKEeHHUs BO3HHMKAIOT IPH TOM JKe BHelIHeM BO3MYLUEHHH, TEM, -
caemoBaTeNbHo, cTabujbHee cOoXpaHsdeT caMoJieT CBOe IOJO-
JKeHHe B BO3AYXe.

Bosee Toro, xopoliasi nmyTeBasi YCTORYHBOCTb B KaKOH-TO
CTeNeHH yMeHblilaeT BpeIHOe JAecTaOWIH3HpPYlOLUee BJIHFHHE
H3OLITOUHO MONepeyHol YCTOUYHMBOCTH, TAK Kak, 4eM MeHbIle
YIJIB CKOJbIKEHHS, TeM MeHblle W TONepeyHbli MOMEHT (npH
MOCTOSIHHOM 3HAYEHHH TonepedHoll ycroiuusocth). IlosTomy,
KOrJla 3HaueHue MOMepeyHOll yCTOHYHMBOCTH BEJHKO M HET pe-
aJbHBIX BO3MOMKHOCTell JJs ero CHHXKeHust (HalphuMep, MpH
nojieTe CaMoJieTa €O CTPEJOBMAHHM KPHIJIOM Ha OOJBIIHX
yrjax aTak), BBICOKAs CTeNeHb YCTOHYMBOCTH NYTH HECKOIBLKO
CMSIPUMT HEAOCTATKH, CBSI3aHHHE C H3OBLITKOM MONEepeuHoi
VCTORUMBOCTH. DTO B MOJHOH Mepe OTHOCHTCH M K CJAydalo
HEeCMMMETPHYHOIO 0TKa3a THTH.

Boicokasi crerneHp IyTeBoH yCTOMYMBOCTH CYUIECTBEHHO
yIpoiaer IWJIOTHPOBAHHE caMOJeTa Ha BHpaxax W passopo-
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Tax, Tak K&K npeaenbHo ofJergaer cofJioAeHHe TAK Ha3bIBaé-
MOH «KOOPAHHANHM», T. €. TAKOTO COYETAHHUS HeHCTBHH 3J1epo-
HaM{ M pyJleM HanpaBjeHusi, NPH KOTOPOM BEKTOpP CKOPOCTH
OCTaeTcsl B MJOCKOCTH CHMMETPHH CaMOJeTa U CKOJAbXKeHHC He
BO3HHKAET.

B npomuom cobatoaeiine KoopAuHALMH TPCACTABIISIO COBOIT
OfMH H3 CJOXKHBIX 3JIEMEHTOB IIMJOTHPOBAIUS M TPe6oBasio
00/IBLIOTO BHMMAHHUs JeTunKa. Ha GosbliuicTee xe coRpeMeH-
HBIX CAMOJIETOB BHUPa) BbIIOJHSAETCS OMHHMHU 3JepOHAMH,
no4TH G€3 UCIIOJNb30BAHNS PYJst HANPABJACHHS, IIPHUEM CaMOJET
«caM» nogbupaer ceGe TaKyl YIJIOBYIO CKOPOCTb PasBopoTa,
IpU KOTOPO# He OygeT cKOJIbXKeHHss. MHOroseTHie MOIBITKY ca-
MOJIETOCTPOUTE/el 3aMEeHUTh TPEXKOMIIOHEHTHOe (NPOAOJbLHOE,
NornepeyHoe U IyTeBOe) yIpaBjenHe CAaMOJETOM ABYXKOMIIO-
HEHTHBIM, [IPH KOTOPOM YNpAaBJeHHEe MaHeBPaMH B OOKOBOH
IJIOCKOCTH OCYINECTBJIAAOCh Obl OQHHM PHIYArOM, (PaKTHUECKH
" yBeHdauCh ycrexoM. IIpuunHoil aToro ycrnexa sBasercsi BLICO-
Kasi CTeNeHb MyTeBOH yCTOMYMBOCTH, IpHCYLIass GOJbUIHHCTBY
COBPEMEHHLIX caMmoJeroB. Masefiniee ckoJbxKeHHe, eBa Haul-
HAKIee BO3HHKATL NIPH BBOJE B KPEH, BHI3LIBAET Y TAKOTQ Ca-
MOJIeTa HACTOJbKO MOINHBIH BOCCTaHABJIMBAIOIINE MOMEHT pPhI-
CKaHHsi, UTO MallMHA HEMeJJeHHO PasBOPAYMBAETCS B CTOPOHY
KpeHa, nMojo0HO (Jaiorepy, n IPOAONKAET BpalleHHe BOKPYT
BEPTHKAJILHOA OCH C YIJIOBOH CKOPOCTBIO, KOTOpAsi MCKJIIouaer
CKOJIbIKEHHe IIPH JAHHOM KpeHe, T. e. rapadTUpPyeT BLIITOJHe-
HHe KOOpDJAHHHPOBAHHOIO Pa3Bopora.

CneayeT 1moJuepKHyTb, YTO TOCTOSIHHAS YIJ0Basi CKOPOCTh
pasBopoTa, COOTBETCTBYIOIlAs JAHHOMY KpeHy, yCTAHOBHTCS
y camoJera, 00a1aaai0mero 6o/blIOH MYyTeBOH YCTORUHBOCTBIO,
o4YeHb OHICTPO, MpPaKTHUECKH OJHOBpPeMeHHO ¢ o0pasoBaHHeM
CaMoOTro KpeHa, ¥ BO BCAKOM CJ/Iydde 3HAUUTeJbHO OBICTpee, ueM
y caMoJieTa ¢ Majo#l IyTeBOH YCTOHUMBOCTBIO, KOTOpPHIl, Oy-
JAy4H BBeJeH B KpEH, MOXeT JieTeTb 0e3 pasBopoTa (MJH C Mef-
JIEHHBIM Pa3BOPOTOM) «HA OOKY», CO CKOJIbXKEHUEM, IIOKA JEeTUHK
psAZOM MOCJeNOBaTe/NbHLIX ABHXKEHHH NeladsiMH He Toabeper
HY2KHYIO CKOPOCTb BpamieHds. JICHO, 4TO BO BTOPOM cJydae
BBOJ, caMoJieTd B PasBopOT OyneT CBS3aH € HeH30eKHbIMU
KoJeGaHusAMH M 3aiiMeT OGOJibllle BPeMEHH, 4YeM B [epBOM
(puc. 2). IlpuBeleHHB NMpUMep JHUIHUA Pas MOKAasbiBaeT He-
000CHOBAHHOCTb MHOT/A ellle BCTPEYAKOUIErocsi CPejd JIeTHOTO
COCTaBa W Jaxe B JMTEpPaType MeXaHHYECKOTO MPOTHBOIOCTAB-
JIEHHs! YCTOHUMBOCTH M YINPABJISAEMOCTH APYT APYTY.

Takum 06pasoM, BLICOKas cTemeHb MyTeBOH yCTOHRYHBOCTH
IBJISIETCS BeCbMa NEHHLIM CBOMCTBOM caMmoJieTa, IIPUIAAI0NIIHM
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Lamonem ¢ Boicokol cmenensro nymeboi yemadyuboemu

— — — = Lamanem c nebonvutod cmenensro nymeboii yemoluubocmu

Puc. 2. XapakTepUCTHKH BROJA B YCTAHOBUBIIMHACA BUPAXK caMOJETOB
C pa3HYHON CTeNEeHBI0 NyTeBOH YCTOHYMBOCTH:

! — gayano pexMMa YCTAaHOBHBUIerocs BHpaxKa caMojeTa ¢ BHICOKOH cre-
OeHblo NyTeBOH YCTONYHMBOCTH, 2 — TO Ke, camoJsieTa ¢ Hebodbuwofi CTeMeHbIO

NyTeBOH YCTONYHBOCTH



eMy pPAJI NOJOXKHUTEIbHBIX MUAOTAXHHX KaueCTB H ITOBBLIINAIO-
wmuM OesonacHoCT» NoJjera. IIpu 3ToM — B omiyuHe OT MOOile-
peuHO# yCTOHYMBOCTH — HUKAKHX HECOOTBETCTBHH MEXKIy IOJO-
JKEHHSIMH a3DOAMHAMUKH M IIPAKTHUECKHUMH BO33DEHHSAMH JIET-
HOro COCTaBa Ha BONPOCH], CBA3aHHbLIE C NYTEBOW yCTOHYMBO-
CTb10, KaK MPaBU/I0, HE BO3HUKAET. '

*



Jacayocennvit remuur-ucnvimameas CCCP
Iepoti Cosemexoeo Cowza M. J, TAJIATFT

MOJIET C HEIOJIHOA M HECHMMETPHYHOM TALOMK

Crnioco6HocTh camoJera NMPOAOJKATHL MOJET IOC/Ae YACTHY-
HOrO0 OTKasa CHJOBOH YCTAHOBKH — OJHO M3 BaXKHeHRIIMX
CBOHCTB, ofeclleynBaloinXx 6e30MacHOCThL €ro JKCIIyaTaidH.
Ocofenno 6o/blIoe 3HAYEHHE 3TOT BOIPOC NMPUHOGPEN B CBS3H C
UIMPOKHM BHeADeHHeM B 3KCIVIyaTalUI0 caMoJIeToB ¢ Typ6o-
BHHTOBBLIMH JBHTaTeJsiMH. BosHUKalomas IpH oTKase Takoro
JABHTATE/IS HeCUMMeTPHsSI BHEIIHUX CHJ B HECKOJbKO pas
fosblle, 4eM y caMoJIeTOB APYTHX THIOB, H3-3a UPE3BHUAHHO
GOJILIIOTO a2POJAHHAMUYECKOTO CONPOTHBJEHHSI ABTOPOTHPYIO-
nero BosAymHoro uHTa. Ilaxe mnpu wucnpaBHOR pa6ore cu-
cTeMbl (pJIIOTHPOBAHHS BUHT OTKA3ABLIETo ABUTATE/IS IleDeXOuT
BO (JIIOTepHOE TOJIOXKEeHHe 3a 5—O6 cex u ycreBaeT CO3IaTh,
XOT H KpaTKOBPeMeHHO, 3HAUHTEJbHHIH NyTEBOIl MOMEHT,

IlosToMy Bce siBleHHS, IIPOMCXOASIMe IIPH BHIXOJE H3
CTpost GOKOBOTO JBHTaTe/sl, IPOABJSIOTCS Ha CaMoJieTax C Typ-
GOBHHTOBLIMH JABHTATEISIMU CHJIbHEE H BJEKYT 3a coGoit Gosee
SPKO BHIpa:KeHHEE TPYAHOCTH THJIOTHPOBAHUS — Pa3BOPOT,
KpeHeHHe, GOJIbLIHE YCHJ/IMS Ha OpraHax . yrnpasJjeHus (oco:
6eHHO Ha NeJajsax pyJs HalpaBleHUs), CHUKEHHE CKOPOIONb-
€MHOCTH, MOTOJIKA, AMAalla3oHa CKOpoCcTe#l U T. A., 4eM HA CaMo-
Jerax ¢ ABMTaTesNsIMH APYTUX THIOB, XOTH (pu3uyecKas cyll-
HOCTb YKa3aHHBIX $IBJIeHHH ocTaercsi BO BceX CAyuasix. OQHHa-
KOBOH. ’

YUro6kr paspaboTaTh LOCTATOUHO 0GOCHOBAHHBIE PEKOMEH/a-
UMK MO MHJOTHPOBAHHAIO CaMoJsieTa B ciyyae I0JeTa ¢ HeMoJaHOMH
U HECUMMETPHUHOH THATOH, PacCMOTPHM SIBJIEHHUS, COIIyTCTBYIO-
IIHE TAKOMY MOJIeTy.

IloHsiTHS «HeNOJHAsi» U «HECHMMEeTpPHUHAs» TAra, CTPOro
TOBOPs, He/Ib35 CUHTATL COBNAJAIOIINMH, TAK KAK MOXKHO IIpel-
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CTaBUTb cebe IIoJeT C HeloJHOU, HO CHMMeTPUUYHOH TaArol, Ha-
npuMep MOJIET TPEXMOTOPHOTO «<CaMoJera [ocje BHXOAA U3
cTposi LeHTpaJbHOrO ((rosensizkHoro) Moropa. Opnako y co-
BPeMeHHHX CaMoJ/IeTOB ABHTATeJH pacnojaralorcsd, Kak mpa-
BHJIO, BHE IIOCKOCTH CHMMETPHH, H NOTOMY OTKa3 OXHOT'O U3
HUX NOYTH BCerja BJedeT 3a co0O0il IOsBJeHHe HeCHMMeTpPHU-
HOH TATH.

HenosHas, HO CHMMeTPUUHAs TSIrAa y YETHPEXMOTOPHOTO
caMoJleTa MOXKeT OBITh JIHIIL PH BBIXOJe U3 CTPOs He OJHOrO,
a rno KpaiHeld Mepe AByX apurarenell (000UX BHYTPEHHHX JHGO
0o0oux BHelIHHX). Tako#l ciyuall NMpUHLHIIHAALHO BOSMOXKEH, HO
IpaxkTHUeCKH Kpaiile MaJloBeposTeH.

Taxum oOpa3oM, HemoJjHas THATA MOYTH BCETIA SIBJSETCH H
HeCHMMETPHYHOH, H B3aUMOCBS3aHHOE pPAacCMOTpPeHHe HX
BIIOJIHE COTJIACYeTCS C JEeTHOH MpAaKTHKOM,

Camoe c0XKHOe B IMJIOTHPOBAHHM CaMOJETa IPH OTKase
OJHOro U3 GOKOBBIX ABUTaTejell — 3T0 yIpaBJjeHHe MalmMHOH B
caMbld MOMEHT 0TKasa, ocoOeHHO Ha MaJoi CKOPOCTH, Cpasy
Tnocjie B3JeTa W/IM INPH 3axofe Ha MocajKy. 3/]ech JeTuuK J0J-
)KeH 0cpOeHHO YeTKO ITapHpoBaTh KAk TeHJEHIHIO K Pa3BOpPOTY
H KpeHy, TaK H K IoTepe CKOPOCTH.

Ilpn G6okoBOM JABHXKeHWH, BHI3BAHHOM HECHMMETPHUHBIM OT-
K430M JBHraress, IJlaBHas ONACHOCTh 3aKJ/I0U4eTCsi He CTOJbKO
B pPa3BOpOTe, CKOJIbKO B COIYTCTBYIOIEM eMy HAKPEHEHHH CaMo-
JeTa. ¥ CaMOJIeTOB HEKOTOPHIX THIIOB TEeHIEHUHs K KpPeHy B
3TOM CJy4ae HACTOJAbKO BEJHKA, 4TO IIDH HedeTKHX AelicTBHAX
JeTYHKa MOXKeT BBI3BATh Pa3BHUTHe KpeHa [0 HeAOMYyCTHMBIX
BeJHYHH, BIVIOTh A0 NepeBOpauMBaHUsA caMojleTa BBepX KoJe-
caMu.

Ha nepsulil B3ryisin MoXeT I0Ka3aTbCsi CTPAHHBIM, YTO He-
CHMMeTDHUHAS THTa HApyllaeT PaBHOBECHE CAMOJIETA He TOJBKO
B IIyTeBOM, HO U B IoNlepeyHoM oTHoweHuH. OJHaKO HMelO-
ILYIOCs 3/1eCh B3aHMHYIO CBSI3h fIBJEHHH HeTPYAHO OO'BSICHHUTB.
Koraa BLIXOAUT U3 CTPOSi ABUraTe/b, NPOUCXOIUT «3AHOC XBO-
CTa», T. e. IIOBOPOT IJIOCKOCTH CHUMMETPHH CaMOJ/eTa OTHOCH-
Te/IbHO HalpaBJaeHHs ABUKeHusi, luaue roBopsi, BO3HHKAaET
ckoabkeHue (puc. 1), xoropoe Oyaer Tem OoJjblle, 4eM IIPH
[IPOYHX DPABHBIX YCJAOBHUSX MeHblle TIyTeBas (dJorepHas)
veroiiupBocTh. [locko/iibKy camoser o6jafaer IoNepeyHoOH
YCTORUUBOCTbIO, MOCAEHAS NPOSIBUT celsi B BHAE MOMEHTa
KpeHa, HallpaBJAeHHOTO B CTOPOHY, NPOTHBOIOJOXKHYIO CKOJIbKe-
HHIO, T. €, B CTOPOHY OTKa3aBllero jBurarens. CieoBaresbHo,
TEHAEHUHSA K HAaKPEeHEHHIO, NOSABJSIOMIASCH BCJeN 3a BO3HHUK-
HOBEHHEM HECHMMETPHUHOH TsArH, OyJeT TeM CcHJbHee, YeM
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GoJiblile TIOTIEpeUHas U YeM MeHblle TyTeBasl yCTOHUMBOCTH ca-
MoJiera.

Miuoroe 3aBucur # oT AelicTBUs JeTudKa. IIOCKOJBLKY Kpe-
HeHHe BO3HUKaeT KAaK peaKius IolNepeyHo ycTOHYMBOTO CaMo-
JleTa Ha CKOJIbXKeHHe, TO IVIaBHOe cpelcTBo O0opbOLl ¢ HUM —
NPOTUBOJEACTBUE CKOJMbKEHUIO KaK NepBolpHuMHe KpeHa. He

»
-

My - . - . .-
' a3 i - My

a. TpsmonuHesHso 6. Omras otwozo 8. flod dedcmbuem 2. Mad dedemBuem

florgm ¢ cummen- dbuzomens. MoMERma My Boznu-  crkonsxcenus Bosnu-
DUYHOU mA200 BosrHuknoBenue mo- Koem l2on CxO/le- KQEIm KGN
MEHIO HECUMMET- Hcenus (B) xnens (M:)

puunol mazu (My)

Puc. 1. JIBUKeHHs DBICKAHUS U KpeHA IpPH OTKase GOKOBOro ABHraTeNs

cjleqyeT MBITaThCs TIAPHPOBATh KPEHEHHE TOJBKO 3JEPOHAMH,
TaK Kak 3T0 norpebyer OoJbIIUX YCHJIHH U TeM He MeHee MO-
XKeT He yBeHuaThcs ycnexoM. [Ipexne Bcero HeoGXomuMo IpH-
HATb Mepbl, YTOOB YHHUTOKHTbL UJH, N0 KpaitHeH Mepe, Ha-
CKOJIbKO BO3MOXKHO, YMEHBIIUTh CKOJIbXKEHHE, SHEPTHUHO OTKJO-
HUB pyJb HANPAaBJEHHS B CTOPOHY, NPOTUBOIOJIOXKHYIO KDEHY.

EQuHCTBeHHBIH cayuai, B KOTOPOM 3Ta peKOMeHJAauust He-
NpUMeHHMa, — [oJleT B o0JacTH oOpaTHOH peaklHH caMoNera
[0 KPeHy Ha CKOJIbXeHHe, HHOTAA HabjaooxaeMold B HEKOTOPOM
nuala3oHe 3akpuTHUecknx uuces M. Ho B 3To#t o6iactd KpeH
IpH oTKase OOKOBOTO ABHTATeNs yBeJHUHBaerTcs, KaK MPaBHJIO,
CPaBHHTEJBHO MeJJIeHHO.

Creayer 3aMeTHTb, YTO HEOXKHIAHHBIH OTKa3 JABHTaTe/sl BO-
o611e He HA BCeX pexxuMax IoJeTa 0JHHaKoBO onaceH. Ha kpeii-
CepCKUX CKOpOCTAX 3(QEeKTHBHOCTbL OPraHoB yIIpaBJeHHs
0OLIYHO JOCTATOUHO BeJHKa, a TACa JABUTaTejeH HMeeT yMepeH-
HyIO BeJIHUHHY, 6j1arojaps 4eMy OTKa3 OJHOT'O M3 HHX HE BJedeT
3a coboll uepecuyp GOJbIIAX HECAMMETPHUHBIX NYTEBHIX MOMEH-
ToB. [TosToMy faxe HeoKHAAHHBLIH OTKa3 JABUrarte/si Ha Kpeil-
CepCKHX pexuMax OoObIUHO JIeTKO Mapupyercs JeTIHKOM.

MeHee 61aTONPHATHBL C 3TOI TOUKH 3PeHUs! MaJsble, OJH3KHe
K 3BOJIOTHBHOH, CKOpOCTH, Korga 3(p¢eKTHBHOCTL OpPTraHOB
yIpaBjeHns NOHHXKeHa, a HEeCUMMETPHS THATH MOXKeT JOCTHTaThb
O0JbIIUX 3HAUeHUH, 0COOEHHO Yy CaMOJIeTOB ¢ TypPGOBHHTOBHIMH
IBHrare/siMH, y KOTOPHX CONPOTHBJEHHe aBTOPOTHPYIOIIEro
BUHTA JOCTHraer HauboJbllero 3HaueHUsi KaK pas B 3ToH 06-.
Jactd. [TosToMy cpasy nocJ/e B3JeTa ¥ IIPH 3aXo/le Ha NocaiKy
80 ‘ ‘ ’
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JIeTUK JI060I'0 camosiera, H OCOGeHHO camoJiera ¢ TypGOBHH-
TOBLIMH JBUTATENSMH, JOJKeH OblTb OueHb BHHMAaTeleH,
yTo6H B CJdydyae OTKasa OAHOIO M3 ABHMraTesieil JAeicTBOBATh
yeTKO M (€3 MpOMEAJIeHHS.

IToce Toro KakK JIETUMK CNPaBHIACA € HEOXMJAaHHHIM OTKa-
30M OAHOTO U3 ABUTaTeNel, MepeJ HUM BCTAeT BONPOC O BO3-
MOXKHOCTH ~ NMPONOKEHHT  H|  ppvmyueona momonon
TOPH3OHTAMLHOTO TOJIETA. oy oy mme

EcrecTBedHo, 4TO Jer-
Bepmuxansnas cxopocms
npu neanou mage

HEle JaHHREE camoJjera B
clyuae HENoJHON M HecuM-
MEeTpPHuHOH TAru yxXyHma-

io1cst.  OCOBEMHO 3aMETHO  f === === @”’%ng%%%%}””"
nanarmT CKOPONOABEMHOCTD N Buzarmene

¥ motoJok (puc. 2). Hna- \\ BepmiEsanentn ko
NasoH CKOPOCTell B ciyuae AN et famoraien
HernoJHOH TATH Y GOJBIIHH- \ Jluzamene

CTBAa COBpPEMEHHBIX caMoJe-
TOB TaKyke YMEHbIUACTCH,  pyc, 2. CkopomoabeMHOCTh K NOTOMNOK
HO ropasao wmenblue, OCO- camMoJsiera ¢ TOJIHOH M HENOJHOH Tarof
GeHHO Ha MaJplX U

cpeanux Beicotax. Ta- | H
Koe [MoJiokKeHHe 00b-
scHseTcsd TeM, UTo
MaKcHMaJbHble CKO-
pOCTH  COBpPeMeHHBIX
CaMoJIeTOB B J0BOJIb-
HO INMPOKOM Juarna-
30He BHICOT OGBIYHO
OTPAHHUYHBAIOTCH  HE
H30BITKOM TATH
(mownocty), a orpa-
HUYEHHUAMH 110 CKO-

Obnacms gaxmuvecke ocyuecmb 7
POCTHOMY . Hamnopy 20pu30HMANsHO20 nnﬂemgwnp[/” n%zgi cfggggmeu
(npubopHoit  cxopo-

CTH) M UHCJY M Obnaerms @axmuvecke ocywecmbumex cropocmes

20PU3DHITIANEHO20 NONEMO NP DOHOM HEPABOMarouesm

(puc. 3). B pesyab- GBuzamene
TaTe MOXKET OKa3aTh- Puc. 3. MakcnuMmalbHble CKOPOCTH IOJeTa C
cd, 4YTO caMoJeT u C TOJIHOH ¥ HEMOJHON TAroH:

HETOJHBIM YUCJIOM pa- én— OTPaHUYEHHA MHHHMaJbHON CKOPOCTH; 2 — MaK-
MauIbHASL CKOPOCTbL TMoJieTa NpH NoJMOH TAre Beex

60oTalOUIMX JABHTATe- npurarenct (6e3s yueTa OrpaHMuenmit); 3—giaxcn-
) . MaJxbiag CKOPOCTb NoJeTa NPH OXHOM HepaGotaio-
Jien pa3oBbeT CKO meM japuratene (Ges yuera orpaHuueHmny); 4 —
pPOCTh, MPEBHIILIAIO- OrpaHiueHie MAKCHMAJbHONH CKOPOCTH MO HuCIy M;

5— o -
Hlylo HAJIOXKEHHEIE Or- rpaHiueHKe pMOacx;g-xOl;AA;m;{H;ggp;xopocrn no cKo



paHHueHHs WM NpHGAMIKANOIIYIocs K HUM. B atom ciyuae BbI-
XO0J H3 CTPOs uacTH jgBurareseil He cKaKeTcs (WId MOYTH He
cKaxercs) Ha JuanasoHe CKOpOCTeH.

Brinyx)aeHHOe U3MeHeHHe BRICOTH IToJeTa u3-3a OCTaHOBKH
yacTy ABurarteseil camo no cebe, Kazanochk Gnl, He NpeAcTaBAsSeT
OMACHOCTH, HO KOCBEHHO MOXKEeT NMOCTaBUThb SKHIIAXK CaMo/eTa B
JOCTATOUHO CJIOXKHOE TOJ0KeHHe, HalpuMep, ecly IoJer Mmpo-
UCXOJHUT HaJ 06/1aYHOCTBIO, B KOTOPOI BO3MOKHA CU/IbHAsA TYp-
GyJNeHTHOCTh BO3AyXa, OGJeicHeHHEe WX APYrHe ONacHble sB-
JIeHH.

Kpome TorO, CienyeT yYUTEIBATD, UTO Y COBPEMEHHALIX CaMo-
JeTOB ¢ TypOGOpeakTHBHRIMH ABHTaTeNsiMH HauOboabllas dalb-
HOCThL JOCTUr'aeTcs Ha BhIcOTe, Jexanleil Ha 1—3 xku HHXe
NPAKTHUECKOT0 MOTONKA. Y MeHblleHde 3TOH BEICOTHl H3-3a Ya-
CTHYHOTO BBIXO/Ia M3 CTPOsi CHJIOBOIT yCTAHOBKM HeH30eXHO cKa-
KeTcs Ha JAJbHOCTH ToJeTa U MOXKeT NPUBeCTH K HeoGXo4UMO-
CTH TpexaeBpeMeHHOo# mocajku Ha MPOMeXyTOUHOM a®poapome
WJIM K BO3BpalleHHI0 HA aspoapoM Bhuleta. Bo BcsaKoM cayuae
IPH BRIHYXKIEHHOM H3MEeHEeHHH BEICOTHI M0JeTa 3KHIaX caMo-
Jera J0JKeH y4YecTb yMeHbIeHHe [JalbHOCTH H CBOeBpe-
MEeHHO BHECTH B INTYPMAaHCKHH NyaH noJsera HeoGXOAuMbie 110~
IIpaBKH.

T'oBopst 0 BHIHYXKAEHHOM yMEHBIIEHHM BEICOTHI MoJieTa, Halo
TaKxKe UMeTh B BH/y, YTO B NoJleTe [0 MAapIUPYTy HeBO3MOXK-
HOCTh BHJIEPKMBAHHSA 3aJaHHOM BEICOTH CBOEro 3liel0Ha H OT-
KJoHEeHHe OT Hero xors G6nl Ha 100—200 »# daxTHyecKH paBHO-
3HAYHO HEOOXOMHMOCTH CHUKEHHS [0 BBICOTHI CeAYIONLEero slie-
JoHA, T. €. [JIsi COBPEMEHHBIX PEeaKTUBHHEIX M TypOOBHHTOBBLIX
camoiteToB Ha 2000 #, Tak Kak noJieT Ha IPOMEXKYTOUHOH BHI-
coTe (MeXJy SIieJOHAMH) HELOIYCTHM.

YUTo6k! ZOMOJHUTENHHO HE yMEHbIIaTh U 6e3 TOro COKpaTHB-
Muecs pe3epBH THATH (MOIUHOCTH) M CBeCTH HeH3GexHEle Mo-
TEpPH JETHHIX JAHHBIX CaMOJIETOB K MHHHMYMY, Jajleko He Ge3-
pasnuuno, Kakum 00pa3oM MNUJIOTHPOBATH CaMoJeT B yCTaHo-
BUBIIeMCH TI0JIeTe ¢ HeCHMMeTPUUHOf TATOH.

Kaszamoch 6b1, uTo 17151 JleTynKa ecTecTBeHHee BCEro B 3TOM
clyyae CTPEMHUTHCS K TIOJIEePIKAHHI0 TOTO CaMOro NMPOCTPAHCT-
BEHHOTO II0JI0KeHHs, KOTOpoe caMoJ/ieT uMesd 0 0TKa3a OJHOTO
U3 JBUrartesef, T. €. BRNOJHATHL NMoJer Ge3 KpeHa. OnHako mpu
5TOM HeH36eXKHO BO3HHKaeT cKoJbxkemnue (puc. 4). B camom
Jese, uToGhl MAapUPOBATE pPa3BOPOT, BLI3EIBAeMblll JAeficTBHEM
MoMeHTa HecuMMmeTpuuHo# Tary (P + Qpe) @, JETUMK BBIHYXK-'
IeH OTKJOHHThL pPyJb HaNpaB/JeHHss B CTOPOHY PaGoTarolUx
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hBuraTesiel M CO34aTh MOMEHT Zp lyo, PABHBI 1O BeNHUHHE
¥ OOpATHBIN IO 3HAKY MOMEHTY 0T HECHMMETPUUHOH TSHTH L.

Ho stuM elie He o6ecreyuBaercsi NoaHAas GoKoBas Ganaln-
CHPOBKA, TAK KaK B3aUMHO ypaBHOBelleHHl OYAyT TOJILKO MO-
MEHTBI, HO He CHUJEI, AedCcTByOmMe Ha camoJer. B uacrrocrtH,
nonepeynasi cuja, BO3HHKIIAs B pe3ysabTaTe OTKJIOHEHHS pyJs,

nepBOHAYAJBHO  HHueM e
ypaBHOBeINHBAeTCA, H TOL ee
JedcTBHEM caMoJjieT IIaUHeT
OBUraTecst BOOK, T. C. JIeTerh
Xorda U 6e3 KpeHa, 110 ¢o
CKOJIbKeHyeM.

Hutepecuo oTMeTHTh, uTO
3feck (B OTJMUME OT PACCMOT-
PEeHHOTO BHIIIE BO3MYIIEHHOTO
JIBUXKEHUsI caMoJieTa B CaMBblif
MOMEHT OTKa3a GOKOBOT'O JBH-
raTesis) CKOJbXKEHHE MPOUC-
XOAHT B CTOPOHY OTKA3ABILETO
asuratend. [To mepe toro xak
nolepeyHass  COCTABJSAIOIIAN
cxopoctu V, 6yler yBenuuu-
BaThCsl, TOM JAeHicTBHEM G60KO-
BOU OOLYyBKM y camoJera
BO3HHKHET U CTAaHET pactu
60KOBas  A’POAHHAMHUECKast
cuna. Pocr ee mnpexparurcs
TOJNLKO TOTAA, KOrjaa 1o CBoeH

Puc. 4. PaBnoBecre 6OKOBBIX CHJ U

MOMEHTOB B MOJIeTe C HecHMMe-

TPHYHOH TArOf Ge3 Kpema €O

CKOJIbXKEHHeM Ha HepaGoramui
JIBHTATENb

a0CoOMIOTHOR BesiHUHNEe OHA CPaBHAETCS ¢ GOKOBOM CHJOM, BHI-
3BAaHHO{ OTKJIOHEHUEM pyJs HampasJedHs, HHbIMH CJIOBaMH,
Koraa GygeT JOCTHUTHYTO pPaBHOBecHe MOMEePeuHnlX CHJI, AefcT-
BYIOIIMX Ha caMmoJiel, H YCTAHOBHUTCS PEXKHM PABHOMEPHOro
NPSAMOJIMHEAHOTO ToJIeTa ¢ HeCHMMeTPHUHOM TAroil 6e3 KpeHa,
HO O CKosbxKenueM (puc. 4). Onnaxo 6oxoBas cusa Zi ycrofi-

1 3pech P —rgra paGorawouiero ABHraTens;
@— PACCTOsIHHE OT IJIOCKOCTH CHMMETPHM caMoOJieTa J0

OCH ABHraTess;

Qps — CONPOTHBJIEHHe OTKA3aBIllero ABHTaTeJNss M ero BHHTA
(npu ¢morHpoBaHMM BHHTA, a TakXe y Ge3BHHTOBHIX
ABHrateneil 3T0l BeJHYHHOH MOMHO NpeHeOpeub);

Zp. n— a3poAuHaMHYecKas ToTepeyHas CHJa, BOSHHKAWOUIAs
Ha ONEPeHMH NPH OTKJIOHEHHH PYJs HaNpaBJeHHS;

I». 0 — paccTOsiHMe OT LHTPA TsKECTH CaMojieTa [0 LeHTpa
JaBJICHHs] BEPTHKAJIBHOTO OTEpeHHs.
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YMBOTO B NyTEBOM OTHOLIEHHH CaMOJIeTa BCeria MpujiolKeHa He
B LEHTPe TAMXKECTH, a HECKOJbKO OJHXKe K XBOCTY. [TosTomy
OHa B CBOI0 Ouepejp CO3JaeT MOMEHT B IyTeBoll IJIOCKOCTH,
AefICTBYIOIIMH, KAK 5TO BHAHO M3 PHCYHKA, B Ty JKe CTOPOHY,
UTO M MOMEHT HeCHMMETPHUYHOH THIH,

Hns mapupoBanus 3TOro JOMOJHHTEILHONO MOMEHTA npu-
Aercs elle GosbIIe yBENHUHTL OTKJOHEHHe pyJs HarpasJeHus,
B pesyJbTaTe uero yCHJIHs, KOTO-
pele JO/KeH MNPUJIOKHTL K Te-
JAanu JieTyuK (moxa oH He BOC-
NOJIL3YeTCs TPHMMEPOM), TOJy-
4aTcsi BechbMa 3HAYUTEILHBIMU.

\
GsinT -
1Y

Puc. 5. PasHosece GokoBbIX cul B Puc. 6. PaBHoBecHe GOKOBBIX CHJ H
[0JIeTe C HECHMMeTpUYHOH Taroff 6e3 MOMEHTOB B IOJIETe ¢ HeCHMMe-
CKOJIbIKEHHST ¢ KPeHOM TPUUHOH TATOH Ge3 CKOJbKEHHS ¢

KPEHOM Ha paboTarolluil ABHraTelb

3a cuer CKOJbXKeHHs, a TaKKe OTKJIOHEHHs PyJs HalpaBJeHus
as3pojJHHaMHUECcKOe COTMPOTHUBAEHHE CaMOJeTa YBeJIHUHUTCS, YTO
NPUBEJET K JOMOJHHTEJBHOMY YMEHbIIeHHI0 U §e3 TOro HeGoIb-
oro U36BITKA TATH.

Beex 3THX OC/IOXHEHHH MHJIOTMPOBAHUS MOXKHO M306eXKaTh,
€C/IM COBepIIaTh MOJIeT ¢ KPeHOM B CTOPOHY paGoTaroniuX ABH-
ratejel. 3a cuer KpeHa BO3HHKAaeT GOKOBAs COCTABJSIOILAS
CHJIBI TXKeCTH caMoJieTa, HallpaBJjeHHas BIOJb pasMaxa BOOK
(puc. 5). Ecau nmomo6path Taxoli KpeH, MpH KOTOPOM GOKOBas
COCTABJISIIONIAST CHUIEBI TSAXKECTH 1o abCcosIoTHOH pesvuuHe Oblia
Onl paBHa GOKOBOM CHJle, BOSHHKIIEH OT OTKJIOHEHHs pPyJis Ha-
npasJienus, nojeT OyAeT NPOHCXOAUTh C KPeHoM, HO 6e3 CKOJIb-
xKenus (puc. 6).

B sTOM ciay4ae aspOLMHAMHUECKOe CONPOTHBJAEHHE CaMo-
Jiera 6ymer MeHbIe, ueM B NPeblAyLieM BapuaHTe M0JeTa, KaK
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Grarogaps OTCYTCTBHIO CKOJNbJKEHHMS, TaK H BCJEACTBHe MEHb-
urefi nOTPeGHON BEJNHUHHBI OTKJIOHEHHS PyJs HalpapJieHHUst.
Pasymeercsi, JOCTHraeMblii BBEIMTPBII B JIETHBIX JaHHBIX CaMo-
Jera 10 cBOoeMy aGCOMIOTHOMY 3HAYEHHIO MOXKeT O0Kas3aTbCs
oueHb CKpPOMHEIM. Ho Korjia BOIPOC CTOUT O BO3MOXKHOCTH HJIH
HEeBO3MOXKHOCTH MPOAOMKEHHs ToJdera, AajKe He3HAUHTENbHOE
yBeJMUYeHHe CKOPOIOABbEMHOCTH WM JHamazoHa CKOpocTed
HoJeTa MOMKET HMeThb peliamnlee 3HaueHHe.

BesnnuuHy KpeHa, noTpeGHOro AJsi NoJeTa ¢ HECHMMeETPHY-
HOfl TArofl 6e3 CKOJBXKeHHs, JIerKO ONpefeJUTb H3 CaedyIOIuX
npocTeiX paccyxienuft. Ilyreroe papHOBecHe camoJjiera obec-
NeyHBaeTCsl PABHOBECHEM MOMEHTOB OT HeCHMMETPHYHOH TsATH
U OTKJIOHEHHOTO pyJs HAlpAaRJeHHUsd, T. €.

(P + Q.II.B) a= Zp. HlB. o

OpHako paBHOBecHe IIOTEPeUHBIX CHJI, JeHCTBYIOIHMX Ha
camoser, TpebyeT, Kak BUAHO M3 PHUC. D, COOMONEHHst paBeH-
cTBA

Z,. a=Gsiny,

rne G — Bec caMoJieTa;
| — yroJ KpeHa.
CuenoBaTeIbHO,

(P + Qm)a=1.,Gsiny,
OTKyZAa
. p Q
siny= 1+ 0m @
G lso
s GOJBIIMHCTBA COBPEMEHHBIX CaMOJNETOB NOTpeGHasi Be-
JMuuHA KpeHa Gyjaer HaxomuThes mexay 0°5 u 2°5. [laxe mis
CcaMoJIeTOB C TypGOBMHTOBBIMH JABHraTelsiMd B CJydae OTKasa
BHEIHEro [ABHraTe/ss M aBTOPOTAlMM ero BHHTA VA MOJera
6e3 ckoabiKenus He moTpeGyercs kpeH Gogee 4—5°
Mokno npeacTaBuTh ceGe W TPeTHil BapHAHT NPSMONHHEH-
Horo IojleTa ¢ HECHMMETpPHUUHOH TArod, a MMeHHO: MoJer C
KPEeHOM H CKOJIbKeHWeM B CTOPOHY paboTalomux —jBurartesedt
(puc. 7). B atoM ciryuae TakKe BO3HMKaer GOKOBas aspoAMHA-
MMuecKasi cuja, HO HampaBJeHa OHa y¥e B CTOPOHY OTKasaB-
wero asuratess. MoMeHT ee jgeficTByer B HampaB/J€HHMH Mapu-
pOBaHHsT MOMEHTa HECHMMETPHUHOM TATH H MpeBpallaercd,
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TakuM 00pasoM, U3 «IPOTHBHHKA» PYyJs HAIpaBleHHS B erd
«COIO3HHK2». B pesyabrare nmorpe6Hoe OTKJIOHeHHE pyJs Ha-
lIpaBJiIeHHst T0JlyyaeTcsl elile MeHbllle, YUeM IIpH ToJIeTe C KpeHoM
6e3 CKOMbKeHHA. DTO OGCTOSATENBCTBO M J1eJ4€T B HEKOTOPHIX
clIydasx nejiecooCpasHbIM TNpPHMeHeHHe [OCAeIHeTo CliocoBa
nojeTa ¢ HeCHMMeTPHUHOH TATOH.

IIpu paccmoTpeHHM NMPeMMYNIECTB M HeJOCTATKOB pA3JHU-

HBIX cOcO00B MHJIOTHPOBAHHS CAMOJIETa B TIOJETE ¢ HECHMMe-

v i TPUUHOH TArO#H GosIbILOE 3Ha-

UCHHE HMeIT CBOHCTBEHHBIE

UM [I0Ka3aHUS TTHJI0TAKHBIX
npu6GopoB.

Ha nmepsriit B3ry1s18 Kaxer-
cf, 4TO I CYKAEHHS O
CKOJIbXKEHHH MOYKHO II0Jh30-
BATbCS HUMEKONIAMCA B KOM-
nJjeKTe IHJA0TaXKHOTOo 06opy-
JIOBaHUSA yKasaTeJeM CKOJib-
Kenus (mapuxom). Oxnaxo B
JeHCTBUTEJNLHOCTH €ero IoKa-
3aHMA BepHHl He Bcerja. Tax,
: HanpuMep, B NOJETE CO CKOJh-

xenuem 6e3  kKpena  (cMm.
7/\%5” puc.4) mapux ykasatens 6y-
JeT HaXOJHUTbCs B ILEHTpe,
Puc. 7. PaBnoBecue GOKOBHIX CHJI T. €. HIKAKOTO CKOJIbIKEHUS He
H MOMEHTOB B MOJIeTEé C HECHMMe-
TPUUHOA TATOH co crompwenmemn ~ [IOKaXer. B camom gene, mo-
KpeHoM Ha paGoTalollii ABUraTenb JOKeHHe Iapuka onpeue-
JISIeTCs TOJBKO jedcTeHem 60-
KOBOH COCTaBJSIOILEHl ero cOGCTBEHHOTO Beca W MPHJIONKEHHBIX
K Hemy cus uHepuud. Hukakue fpyrue CHJibl Ha Hero He BJIH-
A10T. B pacocmarpuBaeMoM HaMmH clydae COCTaBJSIONIAs Beca
IapUKa OTCYTCTBYeT, TaX KaK Her KpeHa. TOUHO Tak e HUYEM
He NPosABJAsfeT cebs U HHePlHs, OO MOJET MPOUCXOMUT HPAMO-
JIMHEHHO, 6e3 KaKHX-IH60 GOKOBHIX ycKopeHui. B pesyabrate
IapHK ocTaercs B LeHTPe npubopa.

3aMeTHM, UTO CKa3aHHO® OTHOCHTCS TOJIbKO K yCTaHOBHBIIeE-
MyCs MOJIeTy €O CKOJIbiKenHneM Ge3 KpeHa. B caMmblfl e MOMeEHT
OTKa3a OJHOTO M3 ABHraTesiefl, T. e. IPU Mepexoje OT moJera 6e3
CKOJIbKEHHsI K TIOJIETY €O CKOJIbXKeHHeM, mapuk KayHerca OT
CBOEro IEeHTPAJAbHOro MOJIOkKeHUus B cTopoHy. OfHAKO OH BHOBbL
BePHETCS TyJd CPasy, Kak TOJBKO YCTAHOBHTCS IIPSMOJIHHEeNHbL
noJjier 6e3 xpeHa.
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B cBsiant €O CKa3aHHBIM Y YUTATENs MOTYT BO3HHKHYTb COM-
HEHHsl, MOXKHO JIH A0BEPATh NOKAa3aHUAM yKa3aTe/sl CKONbAeHH
H eCJIM Ja, TO B KaKuxX cjaydasx. Urto6rl paspeliuTb 5TH cOMHe-
HHSl, HAZ0 BCIOMHHTb, YTO IIADUK MOXeT OTOHTH OT CBOEro
HEHTPAJNBHOrO TOJIOXKEHHMS JIMIIb B TOM Clydyae, eclii Ha caMo-
ner pefictByer GOKOBAs COCTABJAIOIIAS a9DOIHHAMHYCCKHX CHIL.
drta cocraBagwollas MOXKeT GhITh J1HO0 HUYEeM He YPaBHOBelleHa
(rorma camoJier GyIer coBepIIaTh KPHBOAHHEHOe 60KOBOE ABH-
J}KeHue), JU60 ypaBHOBellleHa PaBHO eff Mo BeqHyHHe U 06paT-
'HOM 110 HANpaBJeHUIO CUJION HHOTo, HE a’POAUHAMHUECKOrO Xa-
pakrtepa. B o6oux cayuasix mapuK OTKJIOHHTCA OT LEHTpa yKa-
3atesis 1oJ AeficTBHEM HHEPUHH HJIX Beca. B /JeTHOH mpakTHke
NoA0GHOE TI0J0XKEHHEe, KaK IPaBUJIO, OBIBAET TOJNLKO IPHU CKOJb-
JKEHHH M TI03TOMY JIeTYMK C TIOJNHBIM OCHOBAHHMEM [IPUBhLIKAeT
CYJHTh O HAJWYMH HJH OTCYTCTBHM CKOJbIKEUHs 110 IOJIOXKe-
HUIO lIapHKa yKasaTess.

Cnyuaft mosera ¢ HeCHMMeTPUUHO TATOM Ge3 KpeHa co CKOJIb-
JKeHHeM TIpejcTaBaser co6ofl pegxoe HCKIoUeHHe: 60KOBOE PaB-
HOBECHe caMoJeTa JOCTHTaeTcs 3lech B3aUMOJeHCTRHEM OJHUX
JUIIL a3pOAMHAMHYECKHX Cul (Zp. x U Z;). 3HAUUT, Pe3yJbTH-
pytoias 60KoBas COCTARATIONIAS a3pOAHHAMHYECKHX CHJ PaBHA
HYJIIO,  TTO3TOMY LIaPUK OCTAeTCs B IICHTPe, HECMOTPS Ha CKOJIb-
#ernue. CTo/ib e peAKHUM HCK/IIOUeHHeM sSBJAsSeTcs H clyual
nosiera ¢ HeCHMMeTPHYHOH TArofl 6e3 CKOJAbXKEHHS C KpPeHoM,
Korga Gokopas aspoguHaMuyeckasi cuna Zp y ypaBHOBeIlH-
Baercs 60KOBOH cocTaBJsA0OLIEH Beca camosieTa («He a3pojuHa-
MHUYECKOH CHJOI») U INAPHK OTKJOHSEICS B CTOPOHY, XOTH
CKOJIbYKEHHS HET.

To e OTHOCHUTCS H K OULYNIEHHSIM HAaXOISIerocsi B CaMoJIieTe
uesqoBeka. Ha mero (kax u Ha Bech caMmoJseT) JefcTBYOT CHJa
TSIKECTH W HHEpIHs, HO (B OTJIMYHe OT camoJeTa) Helocpeact-
BEHHO He BJMSIOT a’pofuHaMuyeckue cuinl. [losTomy cyOBbek-
THBHBIE OIIYILICHHS] YEJIOBEKA B TIOJETe C HECHMMETPHUYHOH TATOH
TaK JKe OOGMAHUHBKL, KaK H TOKAa3aHHUs yKa3aTess CKOJIbLKEHHS.
B npsamonuneiinom mosere Ge3 xpeHa cO CKOJb}KeHHeM JIeTYHK
nocaeaHero GU3MUECKy He OnIyIaeT, a lIapuK yKasaTelis
ocraercs B nentpe npubopa. HaoGopor, B nosere 6e3 cKoMbKe-
HHS, HO C KPEHOM JIeTYHKA «KJIOHHT» B HAIDABJICHUM KpeHa, U B
Ty e CTOPOHY, NPHONU3UTEIBHO Ha TONOBUHY CBOETO AuaMeTpa,
OTKJIOHHTCA W WAapHK.

HenpupruHOCTh NMOKA3aHHI HEKOTOPHIX MHJIOTAXKHEIX TPHEGO-
pos u HeymoGHOE ToJIoKeHHe Tesa JeTUHKa OTHOCATCH K Hemo-
CTaTKAM BapHAHTA [0JIETA ¢ HeCHMMEeTPHUHOM TATOH U KpeHOM,
HO Ges ckogbkKeHHA. K 3TOMy HyXHO A06aBHTb, UTO TOUHOCTB
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NOKa3aHuH CYNIeCTBYIOIINX MHJIOTAXKHEIX MPHGOPOB, B UaCTHO-
. CTH aBHATOPH30HTA, HECKOJIBKO 3aTPYyIHSET TOUHOE BEIIEPIKHBA-
HHE 3aJaHHLIX, OUeHp HeOOJBIINX 3HAUEHHH KpeHa, OCOOEHHO B
YCJIOBHAX NoJsleTa 1o npubopam.

Kaxoit ke u3 pacCMOTPEHHBIX CIOCOGOB MUIOTHPOBAHHS Ca-
MoJieta B [oJieTe ¢ HECHMMETPHUHOH TATOf CJefyeT MPU3HAThH
HawJIydmum?

Ha stor cuer eguHoro MHeHHs elle HE YCTAHOBHJIOCH, ABTOp
HACTOAMeH CTaThbH HEOAHOKPATHO BBICKA3BIBAJICH B  TOJAL3Y
nojera ¢ KpedoMm H 0e3 CKOJIbXKeHHs, KaK OfecreuuBaiolnero
HapMeHbIIYI0 MOTEePI0 JeTHBIX AAHHBIX CamoJera U IOBHIIIEH-
Hblff (O CpaBHEHHMIO ¢ TOJeroM 6e3 KpeHa) 3amac OTKJIOHEHHIT
pyss. OnHaKo HHOTJA CYUHTAIOT ITOT CIOCOG Uepecuyp CIOKHBIM.

Kaxpert croco6 muioTHpOBaldst camosiera ¢ HECHMMETpHU-
HOH TArofl (3a HCKJOUEHHEM SIBHO HEBBITOAHOTO IOJeTa ¢ Kpe-
HOM U CKOJIbIKEHHeM B CTOPOHY OTKAa3aBIUero JBUraTtess) HMeeT
CBOM NMPEMMYILeCTBA M CBOM HEIOCTATKH.

Hns DOCTHKEHNS MUHMMAaJbHO RO3MOMKHOTO a3pOIHHAMMYE-
CKOIO COMpPOTHBJIEHHMs] ¥ CHHIKEHUS MOTeph B JETHHIX JAHHHIX ca-
MOJleTa HaMJYUIIUM SBJASETCH TOJeT ¢ KPEHOM H Ge3 CKOJbiKe-
HusA. OTKJIOHeHHe OT 3TOr0 peXUMa, OCOGEHHO B CTOPOHY
YMeHblIeHHs KpeHa, BhI3BIBAeT INPHPOCT COMPOTHRJIEHHT CO
BCEMH BRITEKAIONIUMH OTCIOlA IOCJEICTRUAMH.

IMTorpeGHoe oTKJIOHeHHWe pyJis HANpaBJeHHs, d TaKxKe COOT-
BeTCTBYIOLIAS eMy BeIHUUHA YCUJIMH Ha TeAassX YMEeHbIIAIOTCs
10 Mepe yBeJIMUEHHs yIJyla KpeHa, JOCTHUras HAMMEHBIIMX 3Haye-
HUI NpU I0JIeTe ¢ KPEHOM M CKOJbXKEHHEM B CTOpOHY paBoTalo-
IIHX JBHrareneil.

[loxasanus MUIOTaXKHEIX MPUGOPOB M TO3a JeTUHKA GydyT
HanGoJiee NPHBBIYHEIMU B HoJIeTe 6e3 KpeHa, XOTd H ¢ HeusGexk-
HEIM B 3TOM CJIyuae cKOJhXKeHHeM B HalpaBJieHHH OTKAa3aBIIero
JIBUTATEJIS.

Takum o6pasom, BEIGHPATL peXHM NOJieTa ¢ HeCHMMETPHU-
HOI TATOH B JAaHHBIX KOHKPETHHIX YCJAOBHMAX HAAO HCXOAS U3
TOrO, KAaKO# M3 IepeurC/IeHHBbIX BhHIUE JEMEHTOB SBJISETCS B
HaCTOAMMA MOMEHT KpHTHueckuM. Eciu y camolietra ocraercs
AOCTaTOUHBI M3ORITOK TATH H MOTPeGHOE OTKJIOHEHHUE PYJis HeBe-
JIMKO, MOXKHO MPOJOJKATL NoJeT Ge3 KpeHa, ofecreudsas THM
CoXpaHeHHe NIPUBLIYHOM O3 JJeTuHKa ¥ NPUBLIYHLIX JTOKA3aHHH
npubopos. Korjga samac Tsaru HaxOguTca Ha mpefene, 1enecool-
pasHee BCero JieTeTh ¢ HeGOJBLIUM KPEHOM, HO §e3 CKOJbKEeHHS.
Haxkoren, ec/in XpHTHYECKUM 3/1€MEHTOM [OJIETa SIBJISETCS 3ar1ac
PyJisi HanmpaBJieHus (HampuMep, NPpu HNOATATHBAHMKL BO BpeMd
3aX0/a Ha NMOCAAKY), 11eNecoo6pasHo NMPUMEHNATh MOBLILICHHBIE
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yIJIbl KpeHa, BHI3HIBAIOLIHE CKOJIbKeHHe B CTOPOHY paGoTaroiHx
JIBUraTeNel M, KAk GhUIO T0KA3aHO BBINIE, YBEJAHUMBAIOMINE STHM
3amac OTKJIOHeHHs PyJis.

Bounsioe 3HaueHne HMeeT BOIPOC O BHINOJIHEHMH Pa3BOPOTOB
¢ HeCHMMEeTPHUHOR Tarof. EC/H BRIMOJHATD HX 6€3 CKOJIbXKeHHs
(KOOPAMHUPOBAHHO), HET OCHOBAHMI CUMTATH PAa3BOPOT B CTO-
pOHY OTKa3aBlIero jpuraTens Gojee OMACHBIM, UeM B CTOPOHY
paGoratomero. Ciexyer TOABKO JIIOMHUTDH, 4TO KOOPAHHHPOBAH-
HeIl pa3BOpPOT C JAHHOH yIJIOBOM CKOPOCTBIO B HAaNpaBJeHHH
paboTarouux gBUraTenell 01KEeH BRIIOJIHATLECSA ¢ 60JbIIMM Kpe-
HOM, 4eM B CTOpOHY nepabotratoutero. [IpaunHa sToro oueBHHA.
Beap a8 npsIMOJHHEHOIO IoJIeTa 63 CKOMbKEHHs yiKe HyxeH
GBI HEKOTOPHI KpeH B CTOPOHy paboTaiomero ABHrareds.
[TosTOMy B OTVIHYHE OT MOJIeTa C CHMMETPHYHON TSrod B 3TOM
cJlyuae «OTCUMTHIBATH® YroJ KpeHa HAJ0 He OT HyJs, a OT TOTOo

yIj1a, KOTOPBI# yKe uMeJICst IIPH JIoJIeTe MO0 MPSIMOIL.

[Ipu 3axoje Ha MOCAJKYy C HECHMMETPHUHON TATOI claepyer
HMeThb B BHAY, YTO BCAKOe H3MeHeHHEe TATH paboTaloIlero ABH-
ratejis JOJ/DKHO CONpPOBOXKAATHCS COOTBETCTBYIOUIMM H3MeHR-
HHMEM yrJa KpeHa, uToObl H36exkartb MOsiBIEHHs JOTOJIHUTENb-
HOTO CKOJbJKEeHHMS M «yBOJA» camosaera B CTOPOHY OT JIMHHH
mytd. OTgelbHble Clyyad HEBbIXOJa Ha TNOCAJOYHYI NOJIOCY
IPH 3ax0jie ¢ HeCHMMeTpPHUHOi TAro# OODBACHAIOTCSA, HA Haul
B3MJISA, UMEHHO 3THM sisJeHHeM. [losToMy npu MOATATHBAHMH
HeOGXOAUMO OJHOBpPEMEeHHO C yBesuuenuem oGopoToB paGo-
TAONMHKX ABUTaTeIefl TJ1aBHO y3eJIHUHBATh KPeH B HX CTOPOHY,
a.TpH CHWXKeHHH OGOPOTOB (TMpEKPAIeHHH MOATATHBAHMA)
yMenplIaTh ero. Ecu co6/104aTh 3T0 NpaBuio, TO caMoJer Oy-
JeT NPHGINKAThCS K II0ca0UHOH Tos0ce, He YXOAs U3 ee IJIoC-
KOCTH B CTOPOHY.

[Tocle mocajk# y caMoJIETOB C NOPIUHEBRIMH H TypGOpeak-
TUBHBLIMH ABHTATEISMH OTKa3aBIIMi ABUraTe]b Ha npobere Mpo-
OJIKAST CO3JaBaTh HEKOTOPOE, XOTA W HesHauuTe/bHOE, COIpO-
TuBJIeHHe. TIpH 3TOM CUMMETPHUHO PacIoNokeHHwl paGoralo-
Ml ABHraTeb fa¥Ke Ha pexuMe MaJoro rasa (XouIoCTOro Xoaa)
CO3a€T ONpejieJIeHHy0, MHOIAA AOBOJIbHO 3aMeTHYI0, Tary.
IMosToMy TeHAeHUHs K pasBOPOTY B CTOPOHY OTKa3aBILero JBHU-
raTeJs Gyzer HaGmOAaTbes M Ha mpoGere, XoTs, pasymeercs,
3HAUMTELHO ciabee, yeM B MOJETE.

Jpyroe jeo Ha caMoJieTe ¢ TypOOBHHTOBHIMH ABHIaTeAMA.
Fcay BUHT OTKasaBIIero ABHraTesis mepeBefleH BO (JIorepHoe
IOJIOXKeHHe, €ro CONPOTHB/ICHHe MeHbIIe, 4eM COIPOTUBJICHHE
BuHTa paboTaiomiero ABUraTeis, MeperefeHHOr0 Ha peXvM Ma-
Joro rasa. B pesyJsbrate Ha npoGere BOSHMKAeT TeHJAEHNHS K
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pasBopory He B CTOPOHY OTKAa3aRIIEro, 4 B CTOPOHY HCMPaBHOIG
JBUTATeNsi, UTO MOXKET IIPUBECTU K HEOKHIAHHOMY /sl JeTuuKa
SHEPTHYHOMY <«YBOAY» camosera ¢ moJochl. Yro6nl u3bexaTth
3TOTO, TIOCHAe TOCAJKKU ¢ HECHMMETPHUYHOH Tarofl Ha camonaere ¢
TypGOBUHTOBLIM ABHUTaTeNeM CJlelyeT OCTaBHTb paboTarouiui
JIBHraTeNp, CHMMETPHUHBIA OTKasasllueMy, Ha pexXHMe HyJeBOH
TACH Y, He CHUMAs PhluaroB YIIpaBJeHHs 3THM JABHraTeleM H €ro
BHHTOM € IIPOMEXYTOUHEIX YIIOPOB (BO BCSKOM Clydae B IepBOH
noJoBUHe Tpo6era), TOPMO3UThL Napoil HCIPaBHEIX JABHraTesef.

ExBa nu He camMmfl TpyJQHBIN ciayuafl, BO3MOMXHBEII B TO-
JleTe, — 5TO OTKa3 OHOro U3 ABUraTesell Ha B3lere. PasymeeTtcs,
KOrZa  II03BOJIsieT OCTaBlIAsics uYacTh B3JEeTHO-NOCafouHol
TOJIOCHl, MPH MaeHIIUX COMHEHUSIX B HCIPABHOCTH CHJOBOH
YCTAHOBKH HeOGXOJUMO TpeKpaTtuth B3Jer. Ho Tak Kak 310 He
BCerja RO3MOXKHO (HanpHuMmep, IPH OTKa3e OLHOTO U3 gBHraTeneil
B caMoM KoHIile pasfera), JIeTYHK HHOTJAA MOMKET 0Kas3aThCs
BBIHYIK/IEHHBIM TPOJMOMKATL B3JET ¢ HECHMMETPUUHO#  TAro.
B atom cayuae, faxe ec/u 3HEprOBOOPYKEHHOCTH caMoJeTa s
TaKoro BaJieTa JOCTaTOUHO, HeH30eXKHO BO3HHKAeT P TPYAHO-
cTell B NMJIOTUPOBAHUH.

[lepeasi u3 HHX 3ak/a04aeTcss B HeOGXOAMMOCTH NMAPHPORATH
TEHJeHIMIO caMoJleTa K pa3BopOTy B CTOPOHY OTKasaBlIero ABH-
raress. Ha camonere ¢ TypOOBHHTOBEIMH JBHTATesIMH HauGo-
Jiee TPYAHBIMH GyAyT NMEepBble HECKOJbKO CEKYHJ, II0Ka ABTOMAT
GUorHpoBanHs He TepeBe] BMHT OTKAa3aBLIEro JBUraTelsi Ha
6oJbmue yrasl. [Iocae Toro xKak BUHT Heperes Bo (JIOrep, BbI-
Jep:KuBalue HanpasJeHnus pasbera, gaxe npu orkase kpafinero
BHeIlHero GBHMrarTelisi, Ha BCeX COBPEMEHHEIX CAMOJeTax OCOOBIX
TpygHOCTEl He BhI3biBaer. OHAKO JIETUHK AOJKEH OBITh FOTOB K
TOMY, UTO NOCJe OTPHIBA OT 3eMJIH OH CTOJIKHETCS ¢ HeoOXOau-
MOCTBIO MapUPOBATL BHORH BO3PACTAIONIYIO TEHAEHIUIO CaMOVIeTa
K pasBopoTy. IIpoHcXOIuT 3T0 MaJOU3BECTHOE IHHPOKOMY KPYTY
JIETHOTO COCTABa sIBJIEHHE IO CJAEAVIONIUM TPHYHHAM.

[Toxa camodsier pasberaercsi 1o 3emJie, GoKOBasi CHJIa, BO3HHUK-
[ias B pe3yJbTaTe OTKAOHEHHUs PyJisi HallpaBJaeHUs], YPABHOBEIIH-
BaeTcsl OOKOBBIMHU COCTARJSIONIMMH CHUJ TPEHUS KOJec LIACCH O
3eMyII0 (pHC. 8) M caMOJIeT ABUIKETCs NMPSAMOJNHHENRHO, He OTKJIO-
HSISICh 'OT OCH B3JIETHOMH TOJIOCHL,

Ho cpasy noc/ie oTphiBa geficTBHe CuJl TPEHMS, eCTECTBEHHO,
IpeKpallaeTcss U caMoJieT HauMHaeT, Kak 3TO OBLIO [0Ka3aHo
BBIIE (CM. pHC. 4), CKOJB3UTH B CTOPOHY OTKA3aBIIEro JBHIa-
Tests. HensOexXno BOSHHKAOIAs NIPH CKOMbXKEHHH 60KOBast as-
poAMHAMHMUECKas CHJIa cO3JaeT JOMOJHUTEJNBHBIH pasBopauu-
BalOHIM MOMEHT, KOTOPHIH JeHcTByeT B TOM ¥Ke HalpaBJeHHH,
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4TO U MOMEHT HeCHUMMETPUYHOMH Tsrd. HToGbl YpaBHOBECHTD 3TOT
MoMeHT, TpeGyeTcsst suGO JOMONHHTEJIBHO OTKJIOHHTb pyJib
HanpasJ/eHus, J160 HAKPEHHTb CaMoJIeT Ha HEeCKOJbKO IpajycoB

7777, T

Fuy

Puc. 8. PapHoBecue nonepeuHblXx CUJ, JEHCTBYIOIIMX HAa CaMoJieT IpH pas-
Gere u nocje OTPBIBA IIPU B3JETC C HECUMMETPHUYHOH TArOH

B cTopoHy pabotawnmux asurateseil. He 3Has ob 3T0M sIBJICHUH,
JICTUHK MOXKET IONACTb B TPYAHOE IOJOXKeHHe, IpUYeM B TAKOH
MOMEHT, KOTJ1a OH, KaK eMy Ka’keTcsi, y:Ke yOeIu.ICs, YTO OTKJIO-
HeHue PYJ/Is HANpPAaBJCHHS A0CTAaTOYHO AJISl TIapHPOBAHHs Pa3BO-
pora.

*



Hnocenep M, I'' ROTHER
U AEMUUK~UCHBIMAMEND NEPEOL0 KAACCH

noodnoarosnur A. A. ITEPBAKOB

OCOBEHHOCTH BOKOBON YCTONIMBOCTH
N YIHPABJIAEMOCTH CBEPX3BYKOBBLIX CAMOJIETOB

YcToRYMBOCTb U YIPABJISIEMOCTh CBEPX3BYKOBBIX M JTO3BYKO-
BBIX CAMOJIETOB CYIIECTBEHHO PasanyaloTcss Mexnay coboit. Jlis
IpaBUJIBHOIO MOHUMAaHHs OCOOeHHOCTeHl YCTOHUMBOCTH U yIpaB-
JISIEMOCTH M NPHYMH, MTOPOKAAIONIAX STH OCOOCHHOCTH, PaCCMOT-
PUM KpaTKO OCHOBHBIE OTJHMYUTEJbHBIE YePThl COBPEMEHHBIX
CBEpPX3BYKOBBIX CAMOJETOB, BIUAIONINE HA XapPaKTePUCTHKH HX
YCTOHUHBOCTH U yNpaBaseMoCTH. B Hacrosmiefl crathe paccMmoT-
PeHBl 0COBGEHHOCTH TOJILKO GOKOBOE (IyTeBOH M IMOMEpeyHoil)
VCTOHYMBOCTH M VIPaBJSEMOCTH, CBOHCTBCHHBIC COBPCMEHHBIM
camoJieTaM, UMEIOIHM CBEepPX3BYKOBEIE CKOPOCTH IOJIeTa.

OcoGeHHOCTH YCTOMYMBOCTH M YIPAaBJISEMOCTH CBepPX3BYKO-
BBIX CAMOJICTOB O0YCJ/IOB/ICHE B OCHOBHOM TPEMs IIpHUHHAMU.

ITepBast u3 Hux cBsi3aHa ¢ u3MeHeHueMm ¢opM M pasMepoB
(aBCOMOTHBIX ¥ OTHOCHTE/IBHBIX) OCHOBHBIX YacCTell CaMOJICTOR,
O0YCJIOBJICHHEIX MEPeX0oMoM K CBepPX3BYKOBBIM CKOPOCTSIM. BTo-
pasi IPHYMAHA BBI3BAHA H3MeHeHHeM meHcTBYIOUIE Ha caMoJeT
a3pOAMHAMUUECKON HArpysKH IPH TIepexofie OT [AO03BYKOBOH K
CBEDX3BYKOBBEIM CKODOCTSIM IOJIeTa 4 TIPH BEIXOAe caMoJjeTa Ha
GoJibIIMe BBICOTH! NMoJeTa. Tperest npuunHa 00ycaoBIeHA YBesH-
yeHWeM pasHoCa Macc BAOJAb (IO3eIAka M YMEHbIICHHEM 3TOTO
pasHoca mo pasmaxy kpsuia. ITo sToii npuyuHe y cCOBpeMeHHBIX
CaMOJIETOB MOXeT CYUIeCTBEHHO TPOSBIATECH HHEPIKOHHOE
B3auMo/iefiCTBHe MPOIOJAbHOrO U GOKOBOTO ABHIKEHHH (CM. cJe-
Ayiomyo crareio). CTporo rosopd, mOC/IEfHHE IBE IPUUUHEL B
H3BECTHOH Mepe SIBJSIOTCS C/ACACTBUSIMHU MEePBOH.
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B xauecrse npuMepa, HITIOCTPUPYIOIENO YKA3aHHble BHIIIE
TeHJEHIHH, pAcCMOTPHM H3MEHEHHe OCHOBHBIX I1apaMeTpoB
camoJieroB 3a nocaefane 20 jger (cM. ra6.a.). Kak BugHo u3 Tab-

1 Cynepma-
OKXHJ Kousep pHH
H
aUMEHOBaHHE ImapameTpa F-104 F-102 A MK. V
MaxcuMafibHasT OTHOCHTEJBHAS TOJIMHA

KpPHLIA, MPOL. 3—4 4 12
Y nnuHeHue KpHJA . . 2,5 2,2 5,6
OTHocuTesnbHasA IJjuHA q)IOSEJTH}Ka (OTHe-

CeHHas K pasMaxy Kpuuia) . 2,5 1,6 0,8

OtHocHTeNbHAA [IJHHA HOCOBOH (pacno-
JIOXKeHHO# BHepesH OT UEHTpa TiaxKe-
CTH caMoJeTa) uacTH ¢rosensxka (oT-
HeCeHHasg K pa3Maxy Kpeuia) . . . . . 1,6 1,0 0,23

OTunomeHne nJjeya BePTUKAJALHOTO onepe-
HUS K JJHHE HOCOBOH uyactu (rose-
asxka .o, o, . 0,44 0,35 2,1

OTHOCHTeNIbHAS nnomam, BeanKaanoro
onepeHnsA (OTHeCeHHass K MNJOI(AJH

KphLTa), mpow. . . . . . 21 11 6
MagkcnmanbHas yuenbHas Harpysxa Ha
KpuLIO, Kefm2 . | . 336 220 122

OTHOHIEHNE MOMEHTA I/IHepLII/II/I erHa (0T-
HOCHTEJIbHO TPOLOJLHON 0CH) K MO-
MEHTY HHepPUHH TaHraxa (OTHOCUTEJb-
HO 6OKOBOH OCH) . . . . . . . . .. 1:10 1:6 1:1,33

quuel, y camodseros [F-104 n F-102A (puc. 1), umeionywx
CBePX3BYKOBBIE CKOPOCTH, OTHOCHTENbHAS AJMHA (IO3esKa B
IBa — TpH pasa GoJblie, uem y camostera MK.V, ckopocts Ko-
TOPOro He MPEeBHIIIAeT 3BYKOBYIO, IIPHUEM 0COGEHHO CYIIeCTBEHHO
pO3pacraeT OTHOCHTeJNbHAS JJIMHA HOCOBOH vactd (rosensxa
(B msaTb — ceMb pas). OTHOCHTENbHAS IJIOMAAb BEPTHUKAILHOTO
OIlepeHUS Y HTHX CAMOJETOB TaKxke HaMHoro Gosbliie (B JiBa —
TPH pasa), a MakcuMaJbHas OTHOCHTEJbHASI TOJIINHA KpBUIa
(aHaJOrHYHEIR BHIBOA MOKET GHITh CHeJaH W B OTHOLIGHHH BEp-
THKAJBHOTO ONEPEHUST) B HecKOJIbKO pas MeHblile, YeM STH mapa-
MeTphl y camosiera MK,V

ITyresag yerofuMBOCTH M YIPABJIIEMOCTH

[Torpe6Has cTemneHp NMyTeBoil yCTOHYMBOCTH CaMoJera OIlpe-
IeJisieTcss B OCHOBHOM IIOBENCHHEM €ro B MOMEHT aCHMMETPHu-
HOTO OTKa3a YacTH CHJIOBOHA YCTAHOBKH, MAKCHMAJbHO TOMYCTH-
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MKV

Puc. 1. Cawmouerst Jlokxux F-104, Kousep F-102A u Cymep-
mMapug MK.V



MBIME B HoJleTe (C TOUKH 3peHHd IPOYHOCTH KOHCTPYKIMU UJIH
ocoBeHHOCTEH MOBEJeHHsT CaMoJeTa IPH CKOJbKEHHH) BeJH-
YHHAMH YIJI0B CKOJIbXEHHSI IPH BBITOJTHEHHH HEKOOPAUHUPOBAH-
HBIX MaHEBPOB C HOPMaJbHO paboTalolell CHIOBOI yCTaHOBKOH
1 TIOBeJleHHeM caMoJleTa B ToJeTe € YIVIOBOH CKOPOCTBIO KpeHa
TIIpH HAJUYNH 3aMETHO BBIPAXKEHHOrO B3aHMOAEHCTBUS IPOI0JIb-
HOTrO ¥ OOKOBOI'O JIBH)KEHHH CaMOJeTa.

BrrGop TpeGyeMoit cTelleHd nmyTeBOH CTaTHYeCKOil yCTOHUNBO-
CTH OINpeleNsaercs yC/JAOBHAMHU T0JeTa Ha CBepX3BYKOBO{l CKOPO-
cru. Jls1sa ofecneueHus yAOBJIETBOPUTEABHLIX JHHAMHUECKHX Xa-
PaKTEepUCTHK Ha CBEPX3BYKOBBIX CKODOCTAX M GOJBIIHX BHICOTAX
caMoJieT JOJIXKeH 00J1anaTh OoJbIIOH IMyTeBOH CTaTHYeCcKoH
YCTONUYHBOCTBIO HA J03BYKOBHIX cKopocrsix. Paccmorpum artor
BOIIPOC TOAPOOHEH.

BcenomuuM, yTO nyTeBast craTHyecKas yCTOHYMBOCTL —CaMo-
JileTa B OCHOBHOM ONPEIeJseTcs pa3HOCThIO ABYX GOMBbIINX Besu-
YHH: CTaGIVIM3UPYIOMIETO MOMEHTA, CO3/aBaeMoroe BepTHKAaJ/b-
HBIM XBOCTOBBIM OII€PEHHEM, 1 JeCTaOu/IN3HPYIOLIEI0 MOMEHTA,
coslaBaeMoro QrosesszkeM. Tak Kak JJMHa HOCOBOH  4acCTH
(hrogesisizka y CoBpeMeHHEIX CaMOJICTOB 3HAYHTe/IbHAs], TO U He-
cTabuIn3upyIOKY MOMEHT DHICKAaHHSA, Co3laBaeMbll (dlozens-
®eM, okasblBaercss y HuX GosbinM. [Toaromy u norpesHsli cra-
OHJIM3UPYIOUIHE MOMEHT DBICKAHHS, CO3/aBaeMblil BepTHKaJb-
HBIM XBOCTOBBIM ONEPeHHEeM, Y TAaKHX CaMOJIETOB J0/IKeH OBITh
OoJiee 3HAUNTENBHBIM. MHBIMH ¢/IOBAMH, 3TH CAMOJIETH HOJIKHBI
HMEeThb JOCTATOUHO GOJIBIIYIO IVIOIAAb HIA GOJIblIoe NIedo (160
M TO ¥ JPYroe BMecTe) BEePTHKAJIBHOTO ONEepeHHs, T. €. GOJIbIIoH
CTaTU49eCKUIl MOMEHT BePTUKaJbHOro onepeHus. [as sroro B
HEKOTOPBIX C/Ay4asx [eJecoobpasHo yCTaHaBAUBaTh Ha CaMo-
Jere, MOMUMO OOHYHOIO BEPTHKA/JIbHOTO XBOCTOBOI'Q ONEpeHHS,
pacnosoKeHHOTrO Haj (rodesskeM, eme u  HOoADIO3eNsTKHOE
(mondrosensmkHelil rpebenb). OJHAKO yBeJdueHHe IUIOUMANH H
IJieya BepTHKANBHOTG ONepeHUst CBI3aHO C psIIOM TpyLHOCTeH,
NPEensTCTBYIONMX AOCTAaTOYHO HOJHOMY OCYIHECTBICHHIO 3THX
MePOTPHUATHI.

Uro6sl yMEHbIIUTH J000BOE CONPOTUBJICHHE BEPTHKAJIbHOIO
OllepeHHst B IOJeTe Ha CBEPX3BYKOBOH CKOPOCTH H YCTPaHUTD
TEHJEHIMI0 K HellpOU3BOJbHOMY DBICKAHMIO CaMoJeTa B IIoJeTe
Ha OKOJIO3BYKOBBIX CKOPOCTSIX, BEPTHKAJbHOE XBOCTOBOE oIlepe-
HHE CTpPeMATCsl CHesaTh AOCTaTouHO TOHKuM. Ho gas  rtakoro
OnepeHudsi BO3MOXKHBI 3HauuTesbHEle HedopMallui, oOyC/I0BJeH-
Hble BJMSIHUEM aspoynpyroctd (ocofeHHO Ha CBepX3BYKOBBEIX
CKODOCTSIX TI0JIeTa Ha MAaJbIX BHICOTAX), YTO 3HAYUTEJBHO CHH-
XKaer craCuwiausupyoouiee BAUSHHE BePTHKA/JIbHOTO OllepeHHs.
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s yMeHblueHns ynpyrax jaedopMallyil MOBBIIAIOT ¥KECTKOCTh
BEPTHKaJbHOTO ONEepeHMs, HO 3TO yBeJMYMBAET BeC KOHCT-
PYKIMH,

Ha cBepx3ByKOBOji CKODOCTH ¢ pocToM yucjia M yrom Ha-
KJOHAa KPHUBOH, oKaspiBaLIell H3MeHeHHe K03 (pUnueHTa Mo/ Ib-
eMHOH CHJIBI BEPTHKAJILHOTO ONEpPeHHs B 3aBUCHMOCTH OT €ro
yr/a araka (puc. 2), yMeHBIIAeTcs, a NOJOXKeHHe IeHTpa JaB-
JIEHHs] BEPTHKAJbHOrO olepe-

v HHUSI M3MEHSIETCS TaK, KakK 3T0
OGBIYHO TPOUCXOIUT B CJaydae

oo KpBJa MaJoro yIJUHEHHS.
—— [TosTomy cosnmaBaeMmbli Bep-
TUKAJBHBIM OlepeHueM CTa-

OUMU3UPYIOLUI MOMEHT pBbl-

CKaHMs TIPY OKOJIO3BYKOBHIX

CKOPOCTSIX TOJieTa HEeCKOJIBKO

Puc. 2. Yron ataku BepTHKaJeHOoro BO3pacCraeT ¢ pOCTOM CKODO-

ONlePeHHs, PABHBIH 1O BeJHYHHE YIay CTH, a 3aTeM, NpHU ﬂaﬂbﬁeﬁ-

CROMBA EHUS uieM yBeJUYEHHH yXKe CBepx-

3BYKOBBIX CKOpOCTeH, Hauu-

Haer 3aMeTHO yMeHblIaThed. JlecraGuausupyrolnee BIHSHUE OT-

HOCHTEJIbHO TOHKOrO (Pro3eJisixa NpaKTHUECKH [I0YTH He 3aBUCUT
oT yucgaa M.,

Ha ymenbpiuienue crenesn myTeBOH cTaTHYECKOH yCTOHYHBO-
CTHA CcaMoJieTa Ha CBepX3BYKOBOH CKOPOCTH MOXKeT OKashlBaTh
BJIMSIHHE 3aMeTHOe yMeHbIleHHe MEeCTHOTO CKOPOCTHOTO Haropa
B 00J1aCTH pacCIooXeHust BepTHKAILHOTO XBOCTOBOTO ONepeHH,
XOrja nocjejHee OKa3blBACTCS B 30He CIYTHOW CTPYH Kpblia H
(brosenska (3aTeHeHH® BePTHKAJLHOTO OMEPeHHs CIYTHOM
CTpPyeH Kpblia U (hro3edsixka). DTO MOXeT TIPOU3OUTH HA CaMo-
JIETaX €O CTPEJOBUIHBIM KDBUJIOM M 0COOEHHO Ha caMoJjierax ¢
KPBUIOM MaJjIoro yAJHHEHMS, Y KOTOpPBIX AHAaNa3OH DKCIIyaTra-
LMOHHLIX YIJIOB aTakd X KOPHEBas XOpHa Kpblia MO CPaBHEHHIO
C caMoJleTaM¥, HMEIOIIMMHU KpbUIo GOJBIIEro VIJHHEHHS, 3Ha-
yuTesbHo Gosbile. Ha paGoTy BepTHKA/JIbHOrG ONEpeHHs MOLYT
3aMeTHO BJIUSITh U BUXPU CPaBHHUTETILHO 'GOJIBIION UHTEHCHBHO-
cTH, cOerammiue ¢ AJIHHHOTO OCTPOHOCOro (Prosesisia Ha GOJb-
KX yraax arakd. ITyTreBas yeroifiuMBOCTH CaMoOJeTa MOXKeT
YXYAWIATbCs TaKke U M3-3a UHTepdepeHunn T0TOKOB, 00TeKal0-
IMX XBOCTOBYIO uacTh (Io3esisKa ¥ BepTHKAJIbHOE XBOCTOBOE
ollepeHue,

B pesynbrare CTeNeHb HYTeBOH CTATHYECKOH YCTOWUMBOCTH
camMO/IeTa NMajaer ¢ POCTOM CBEPX3BYKOBBIX CKOPOCTeH MoJeTa

(puc. 3).
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B 3aBucumocTu oT ofuei

10JIeTa XapakTep 3TOro H3MCHCHHS MOXKeET OBITh

KOMIIOHOBKH CaMOJICTa I PeXHUMA
pasJyu4dHbIM,

OJHAaKO BO BCEX CJjydadax mnyreBad CTaTHdeCKas yc’I‘OIt/,I‘-IHB‘O‘CTbC

yBeJIHUEHUEM quC-
Ja M yMeHbInaercs
(puc. 4). Bricokoe
pacroyioKeHne TOpHU-
30HTAJBHOIO  OIlepe-
Husg  (yJayuiamouiee
YCJIOBHS ~— OOTEKaHus
BepPTHKAJHHOTO  Olle-
peHus) mosBoJisger 3a-
METHO INOBBICHTL CTe-
HeHb MyTeBO# craTu-
4eckofl yCTOHYUBOCTH
camoJjiera  OOBIYHOH
CXeMnl Ha [i0- H OKO0JIO-
3BYKOBBEIX CKOPOCTSIX
noJsiera, Crenesn ny-
TeBOl  CTaTHYEeCKOH
YCTOHYUBOCTA  CaMO-
Jera 6ecxBOCTOl cxe-

——— e

KeycmodauBocms  YcmoGuubocms

Puc.
CKOH

Cmenens nymebod
cmamuveckol yemodvubocmy

Yemoduubocme, cosdabaeman
Bepmunansmeim onepenyem
—

S

—
—

- \
Yemolduubocms camonemo

w

a5 10 15 0 25

X

M

HeyemadwuBocme, cosdafaemas
@ro3enacem

3. MaMeneHue cTemeHH MyTEBOH CTaTHye-
YCTOWYMBOCTH CBEPX3BYKOBOTO CaMoJiera
¢ poctoM umcia M

MBI (B OCHOBHOM H3-33 MaJIOCTH IJIedya BepTUKaJbHOrO olepe-
Husl, a TakKXKe M H3-3a MHTep(epeHUHuHd NOTOKOB, 0OTEKAIOIIHX
KPBLJIO M OlepeHHE) OKa3bIBAeTCS HAMHOTO MeHblied.

—_—

Eg
s
’=§
o g S
§32 3
:EE
EES
Los

a5 0

15 20 M

Puc. 4. 3aBHCHMOCTH cTeneHH TNYTEBOH CTAaTHYeCKOH
VCTOHYMBOCTH OT uyHejga M:

11—y caMmosera ¢ BBLICOK
XBOCTOBLIM OIlepeHHeM U
350 ke/m? 2 — y camosera
olepeHHeM H TakKol xe yji
6ecXBOCTOl  CHCTEMHBl C

0paCMOJNOKEeHHBIM T'OPH30HTAJbHBIM
YASALHOH Harpyskol Ha KpbLUIo
C HH3KOPACIIOJNIOXKEHHBIM XBOCTOBLIM
eJbHOH Harpyskoil; 3 —y camoJsera
yAeAbHOH  Harpyskofi Ha KpBUIO

170 xe/m?

3ajgaua ofecrneueHus J0CTATOYHON CTEIEHH NyTeBOi CTaTH-

YeCKO#l YCTOMUHMBOCTH €aMoJera BO

JAnanazoHe uuces M, BEICOT

BCEM 3KCILTyaTallHOHHOM
¥ TPUOOPHBIX CKOPOCTEH ToJera,

' a Tak¥e Ha BCex IKCIVIYaTaAUMOHHBIX YIJax aTaku 0e3 co3qanus
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oueHp GoabILoro J0G0BOr0 CONPOTHBJICHUS MM 4YpesMepHorod
YTAKEJCHUS] KOHCTPYKIMA CaMOJIeTa SIBJASeTCs OJIHOM U3 OCHOB-
HBIX ¥ HauGosee TPYAHOIl NPU NPOEKTUPOBAHHM CBEPX3BYKOBBIX
CaMOJIeTOB,

Ecau tpeGoBaHue obecnevyedus AOCTAaTOYHOH CTENEHM IIyTe-
BOH CTaTHUECKOl YCTOMUMBOCTH caMoJsieTa s ToJieToB Ha 6oJlb-
IIUX CBEPX3BYKOBBIX CKODOCTSIX OKa3blBAETCS HECOBMECTHMHIM C
MOJTyYeHHeM BBICOKHX JIETHO-TAKTHYECKMX MAHHBIX Jlaxe IIpH

. ) Haubosaee  panuoHamlb-
Cm@.n@m,’ nyﬂmedau Cmamuugrot HOM BEIGOpe KOH(HIypa-
y[‘IWUUUU acImu camonema IEHH (I)}OSeJIH}Ka Wi Kpr-

‘ Ja, a TakXke IIOLadH,
§ o MECTONOJOKEHUT U ApY-
g Er _\\ TUX XapaKTepUCTHK Bep-
£ THKAJbHOTO  ONEPEHHs,
; ; —~ IPUMEHSIOT yCTPOHCTBA
'Egl o3 0 1 Seonamaxu - aBTOMaTHYCCKOH CTaGH-
Es a camonema (2pa) - myzanump,  KOTOPHe ~H
5 06ecneyuBamoT yCTOHYHU-
=7 BOCTh H YTPaBJ/SEMOCTD
Cmenene nymeboi cmamuvecxoi BO BCEM KCIUIyaTalHOH-
yemoievlocmu cawanema HOM AManasoHe peKH-
MoB nrostera. Kpome roro,
'g JIJIsT 3TOT0 JAONOJHHUTE/b-
TR HO yBeJuyuBaoT ahdex-
Eéf TUBHOCTbL OPTaHOB HyTe-
- BOTO YNIpaBJICHHUS, a B He-
§ o 75 10 15 Bsicoma no-  KOTOPBIX CJydasix ycTa-
2 EI nema(km) HaBJHUBAIOT [EJHKOM OT-
§8 6 KJOHSIOLleecsl B IOJeETe
£ BepTHKaJIbHOE OflepeHHe
Puc. 5. 3aBucuMOCTL cTeleHu NyTeBo#l cra- (yrIpaBJIHEMbII/I }E,Hﬂb)'
THUECKOH YCTORYMBOCTH TNPH  NOCTOSIHHOM Eme rtpynueir ofec-
uncie M Donera: TIeYUTh BHICOKYIO CTEINEeHb

@ —OT yria atakH camosiera; 6 — OT BBICOTH HYTeBOﬁ CTaTHYeCKOH

rosera YCTOHYHBOCTH camoJera
B noJieTe Ha GOJIBHIMX yIJaX aTakhd KaK IIPU CBEpX3BYKOBHIX,
TaK 4 NPH [JO3BYKOBBIX CKOPOCTAX MoJjieTa. boJbiioe ympinHe-
Hue io3essgKa Y COBPeMeHHHIX CaAMOJEeTOB YBEIHYMBACT BJINA-
Hue cleramomux C Hero Buxped Ha 3¢¢hexTHBHOCTL BepTH-
KaJbHOTO XBOCTOBOro omnepesus. CylmecTBeHHO CKasblBaeTcs
TaK¥Ke 3aTeHeHHe BEpPTHKAJJbHOTO ONepeHus CHYTHOH crpyefl
Kpeula. B pesy/bTaTe CTeNeHb NYyTEBOH CTaTHYECKOH yCToHun-
BOCTH C POCTOM YIVIAa aTaKh OGBIYHO yMeHbluaercst (puc. b, a).
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ITamenue myreBoil CTaTHuecKoil YCTOHUYHBOCTH camosera €
YBeJIMYEHHEM yIjla aTaKu 0COGEHHO HexkeJaTesNbHo Ha GOJbIINX
CBePX3BYKOBBIX CKOPOCTSIX I10J1eTa, TAK KaK ee UCXOJHOe 3Hauye-
HHMe HeBeIUKO. B aToM ciyuae maxe CpaBHUTENBLHO HeGOJBIIOE
yBeluueHde yrja aTakd NpUBeNeT K BOSHUKHOBGHUIO TYTeBOH
HEyCTONYHBOCTH, YTO 3aTPYAHUT MUJIOTUPOBAHHE CaMOJIeTa.

Peskoe yMeHbllleHUe CTelleHH MyTeBOil CTATHYCCKOH YCTOHYH-
BOCTH COBPEMEHHOIO CaMoJieTa IIpi GOJNbINUX yIIax aTaKH cyle-
CTBEHHO VXY/AIIAeT X ero B3JAETHO-NMOCAaMOUHble XapaKTepHCTUHKY,
YTO, eCTECTBEHHO, TaKxXKe JABJSCTCT HeXeaTeJbHBIM,

3HayuTeNbHOE H3MEHeHWe CTelleHH MyTeBOf CTaTHYecKoH
yCTOHUUBOCTH CaMoJieTa MOXKeT OHTh BBI3BAHO BJIHMSHHEM YIpY-
rux aedopmanuil BepTHKANLHOIO ONEPEHUS W XBOCTOBOH YaCTH
¢rosesnsika B noJere. Bo3pacTaHue CKopOCTHOro Hamopa (Oco-
OCHHO IpM CBEPX3BYKOBHIX CKOPOCTAX MOJETa) pe3Ko YBeJHUH-
BaeT mecTaHJH3HUpYIOllee BJIHSHHe adpOYIPYrOCTH Ha CTeNeHb
NyTeBoll CTaTHUYEeCKOH YCTONYMBOCTH caMoJeTa, yXyAulas IIpu
3TOM ero MyTeBYIO YIpaBiAsgeMOCTb W MaHeBpeHHBIE BO3MOXKHO-
cru (puc. b, 6).

Brllle 6bLIO YKAa3aHO, 4TO AJs YAYYINCHUS MyTeBOH yCTOHUH-
BOCTH U YIIPaBJsAEMOCTH CaMoJleTa UCHOJAb3VIOTCS CPeACTBa aBTo-
MaTH4YecKol crabuausanud. Eciu oHH M0 KaKuM-Iu6Go IpUYHHAM
OTKaXYT B BO3AYyXe, MOXKHO MOC3AHTh MAIlUHy 6e3 HCIOoJb30-
BaHUA aBTOMATHUECKOH crabuiusanuu. [Ipu 5TOM B HEKOTODPHIX
clyyasx MOXKHO 0Oe3omacHo JeraTh 0e3 NpPUMeHeHHs 3THX YCT-
POHCTB 1 Ha GOJBIINX CKOPOCTSIX M BBICOTAX, UCIIONB3YS aBTOMa-
TUYECKYIO CTa0HIH3aNHUIO TOJIBKO HellOCPeICTBEHHO JJIS BO3IYIL-
Horo 6o4. '

Y cOBpeMeHHBIX CaMOJIETOB NPH BHIGOpe MOTPeGHOR creneHu
OYTEBOH CTATHYCGCKOH YCTOHYMBOCTH KDHUTHYECKHMH SBJSIOTCS
peXHUMEl ToJleTa Ha HauGOJNBIIMX AONYCTUMBIX B SKCIJIyaTaldH
3HaYyeHUsX uKucaa M u yria aTaku, a B HEKOTOPBIX CJAyYasx U
CKOPOCTHOro Harnopa. Bor noueMy npu IpoeKTHPOBAHUH CKOPOCT-
HBIX CaMOJIETOB MMEHHO M3 VCJAOBHH MoJieTa HAa STHX DeKUMax
BHIOMPAIOT MapaMeTpel, BJIUSIOLIME HA NYTEBYIO YCTOHYHBOCTB
(B mepByio ouepeipb IVIOINAJAb U IJIEYO BEPTHKA/JIBHOTO Olepe-
Hus). Ec/in npu 9TOM YUMTHIBATh, UTO NpH HepeMeleHUH LeH-
Tpa TSAXKECTH CaMoJeTa Hasajd YMeHbIIaeTcs CTeleHb ero IyTe-
BOM CTAaTHUeCKOH yCTOHYMBOCTH, TAK KAaK YMEHbINAETCS ILIEUO
BePTHKAJIbHOI'O XBOCTOBOTO OIePeHuUs, TO A0CTATOUHOCTb CTEIeHH
NyTeBO# CTaTHYECKOH YCTOMYMBOCTH Ha YKA3aHHBIX KPHUTHYE-
CKMX PeXMMax I10JieTa HeoOXOZHMMO IMpPOBEPSTh IPH HPENeIbHO
3amHell KCIVIYaTALMOHHON HEHTPOBKe CaMoJiera.

Henocratounas cremeib myTeBOil CTaTUYECKOH YyCTOHUHMBO-
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CTH CaMOJIETa B TIOJIeTe CO CBEPX3BYKOBOH CKOPOCTBIO HA YKasaH-
HBIX BBIIIe PeXKHUMax, a TeM 0oJjiee MOoTeps MyTeBOR CTaTHYeCKOH
YCTOHYMBOCTH MOTYT MIPUBECTH K TSKeJbIM HocJefcreusaM. [Ipu
BHIXOJIe HAa HEONYCTUMO GOJbIIIe YIVIB CKOJIb2KEHHS (BCASACTBHE
HeJOCTaTOYHOH MyTeBO yCTOHYMBOCTHA) BO3MOXKHO, HampuMep,
CBaJMBAaHUE CcaMoJleTa B INTOMOP Ha OOJBIINX CBEPX3BYKOBBHIX
cKopocTax nojiera. IIpy OTCYTCTBUM CKOJIbXKEHHA BBIXOH Camo-
JeTa Ha PeXHM Cy,,. Ha TAKHX CKOPOCTSX HEBO3MOKEH H3-32

HEeMOCTaTOYHOH 3((PeKTHBHOCTH OPraHOB IPOAOJILHOrO yIpaBJe-
HAa (gaxe [Upu TpelesbHO 3aJHHX HKCIyaTalHOHHBIX UEHT-
pOBKax camoJera). DT0 MOATBEPKAAETCA MPAKTHKOH IMOJETOB.

[pn mManoit sppeKTUBHOCTH PyJs HAIpABJeHAS HA OOJBIIAX
CBEPX3BYKOBBIX CKOPOCTSIX I10JIeTa OTKJIOHEHUS €ro IIPH BHLIIOJ-
HEeHHH MaHEBPOB CO CKOJbIKEHHEM HOJKHBE ObTh Godblie. OHO-
BPeMEHHO C yBeJHueHHemMm IOTPeOHBIX OTKJIOHGHHH pe3Ko Bo3pa-
CTAOT I[IApPHAPHBIE MOMEHTH  pYJSl  HampaBsJeHHus,  YTO
3HAYMTENBHO 3aTSXKeJNseT NMyTeBoe YIpaB/eHHe Ha CBEPX3BYKO-
BBIX CKODOCTAX (ecJu HeT OyCTepoB B CHCTEMe YIIpaBJIeHHUS
pyJiem HampaBseHus1). TeM He MeHee IPH MaJIOf NyTeBOH CTaTH-
YeCcKol yCTORYMBOCTH CaMOJIeTa pyJ/ieM HAIpPaBJeHUS U Ha CBEpX-
3BYKOBO#l CKOPOCTH MOXKHO C€O0371aTh OOJBIIAE YIJIBl CKOJb-
KeHusl.

Momepeuynas yupapJaseMocTh

ITorpeGuas- 3¢ (heKTHBHOCTh 3JEPOHOB y COBPEMEHHBIX CaMoO-
JIETOB, JIETAIOIIHX Ha GOJBIIAX BBICOTAX CO CBEPX3BYKOBLIMH
CKOPOCTSIMH, OnpeAeasiercs APYTHMHU yCAOBUAMHU, YyeM JJIg CaMo-
Jieta ¢ JI03BYKOBOH CKOPOCTBIO moJjera. JTo OOBbICHASTCS U3Me-
HUBIIUMHCS YCIOBUSIMH X TIOJETa.

PaccmorpuM xapakrep BO3MYIUEHHOTO ABHKEHHs KpeHa Y
COBpPEeMeHHBIX CaMOJIeTOB, 3aTyXaHue ABHUKCHHS KpeHa 3aBHCHUT
OT COOTHOILEHHS a9POAHHAMHYECKOT0 MOMEHTa AeMI(UpOBaHUA
KpeHa 1 MOMEHTa WHepLH} CaMojieTa OTHOCHTEJBHO TIPOJOIbHOM]
ocH. AsponuHamMuyecKuii MoMeHT neMI(upoBanus KpeHa, cosja-
BaeMbIil B OCHOBHOM KPBUIOM, YObiBaeT C yMeHbLICHHeM Pa3Maxa
KpbliIa, a TaKye C BO3pacTaHHeM BBICOTH rojera M uuciaa M.
OGeIHO aspoAuHaMuuecKoe AeMIpuapoBaHHe KpeHa y COBPEMEeH-
HBIX CAMOJIETOB Ha GOJBIIKAX BBHICOTAX IPH GOJBIIMX uucaax M
CPABHHTEJBHO HeBEIHKO. A Tak KaK MOMEHT MHEPLHH CaMoJeTa
OTHOCHUTEJIbHO TIPOXOJBHOI OCH He 3aBUCUT OT PexuMa I0Jera,
TO 3aryxanue BO3MYIIECHHOTO JBIKEHHS KPEHA B ITHUX YCJAOBHAX
IIPOUCXOAUT 3HAUUTEABHO MejJIeHHee, uey Ha MaJlblX CKOPOCTAX
H BBICOTAX MoJeTa. Bor moueMy Jijist yCIemHoro BHTIOJHEHHS Ma-
11eBpoB, TpebyIOIUX, HalpUMep, CO3MaHUs 3aJlaHHOrO KpeHa C
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MOCACAYIOWUM OBICTPHIM IIPEKpalIeHHeM BpauleHns CcaMoJera
OTHOCHTEJILHO NPOLOJIBHOH OCH, HAa BCEX CKOPOCTSX M BBLICOTAX
foJjera y CaMoJIeTOB HEOGXOAUMO 1 KeJaTeldbHO uMeThb a(dex-
THBHBIE 3/I€POHBI H yCTPOHCTBA aBTOMATHUECKOTO AeMI(pUpoBa-
HUST BOSMYIIEHHOTO ABHIKEHWsS KpeHa.

[ox mansnueM cxuMaeMocTu BosmyXa >(b(eKTHBHOCTD 3Jie-
POHOB IpHd  CBePX3BYKOBBIX CKOPOCTSX 3HAUYHUTENBHO YMeHb-
uraercs (puc. 6). OnHoBpeMeHHO Ha 3(P(HEKTUBHOCTL 3JEPOHOB
MOZKET BJIUSATh H a9POYIIPYrOCTh, TAK KAK BHIBHBAEMEIE OTKJIOHE-

pored

——
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Puc. 6, 32BucuMOCTh 3PPEKTHBHOCTH 3/ICPOHOB OT
upcna M
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+ N
+
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HHEM 3/IePOHOB ynpyrde gedopMaunn Kphijia yMEHbUIAIOT YIVIbI
ataky ero ceueHuil. I1Ipn sToM yMenbiiaeTcs u co3jaBaeMblii oT-
KJOHEHHEM 3JepOHOB MoMeHT xpena. Hanbosnee samerHo nposia-
JseTCA Takoe H3MeHeHHe YIVIOB aTaku CeYeHHH Kpblia Ipu
OTKJIOHEHUH 3JIEPOHOB B ¢Jiyuae TOHKOIO W 0COGEHHO CTPEJIOBII-
HOTO KPBLJIa, Y KOTOPOTO He TOJBKO Ae(pOpPMaldi KPYUEHHS], HO U
nedopmaundu H3ruGa yMeHBUIAIOT YIVIBL aTakd ero  CedeHHMH.
B raknx cayuasx mpu NOCTOSIHHOM 3HaueHud uncia M ¢ yMmeHb-
IIeHHEeM BBICOTH noJjieTa 3(D(EKTHBHOCTE 3/16DOHOB 3aMETHO Ia-
Zaer,

Bauanue nedopmannit usruba na H3MeHeHHe VIVIOB aTakKH
CEeUeHHH CTPEeJIOBUAHOrO KPhlIa OGBSCHSIETCS CeAYIONAM. AGCo-
JIOTHAs BeJquudHa pedopMaundu u3ruba yBejHyMBaeTCs IO Ha-
NpaBJEHUIO K KoHly Kpbiia. [Tosromy emernexue Toukn C BBepx
BCJIeICTBHE U3TrH6a, BOSHHKAIOLIErO N0 AeHCTBHEM [TOJOKUTENb-
HOH NOABEMHOH CHJBI, OKA3BIBACTCS GOJBIINM, UYeM CMEIlIeHHe
touku A (puc. 7). CienoBaresibio, u cMmelieHde Toukd D mop
AeitctereM aedopmanuii u3THGa, IPUMEPHO paBHOE 10 BeJHUUHUHEe
cMeenno Touka C (ofe 3TH TOYKYM JeXkaT Ha OJHOM IepIeHIu-
KyJsipe K OCH JIOHXKEPOHA), OKa3bIBAETCS TaKKe GOJIbIINM, UeM
cMemenne Toukn B. Takum oGpasoM, yron arakd paccMaTpu-
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BAeMOro ceueHust Kpbiia BD ymeHbilaeTcss ¥ 107 aefcTBHEM je-
(opmanuit usruba.

CHuxeHnio 3(h¢eKTHBHOCTH 2JePOHOB CKOPOCTHBIX CaMmoJe-
TOB CIIOCOOCTBYeT TakKe XapakTepHOe AJS HHX YMeHblIeHHe
VAJHAHEHHS Kpbula, 4TO COKPAaTHJIO I1JIe4O 3JIeDPOHOB.

ITosToMY Teneps, IOMUMO OGBIUHBIX 2JEPOHOB, B HEKOTOPBIX
CHAyUasX MPUMEHSIOTCS W APYrHe CpelCTBa IOIepeyHoro yrupas-
JIEHHs CAMOJIETOM Ha CBEDX3BYKOBOH CKOPOCTH, He MONBEpIKeH-
Hble WJId MeHee MOJBepKEHHBle BJIHSHHIO a3poOYIPYroCTH Ha
BOJIBIIHX CKOPOCTAX moJiera, Ho 3d-
(heKTUBHOCTH KOTOPBIX CpaBHHMA C
3 (EKTUBHOCTBIO JIEPOHOB Ha Ma-
Jo#l cKopocTH. DTO Tak Ha3blBae-
Mble HHTEPUENTOPHl ([JaCTHHH Ha
BepxHelt 60 HA HUKHeH NOBepx-
HOCTH KphlJAa, OTKJIOHSEMBble HJIU
BLIIIBUrAE€Mble B HAINpaBJ/eHHH, Ilep-
[EeHAHKYJIPHOM K O0fTeKaomeMy
KPBLIO IIOTOKY) H KOHIIeBble 3Jiepo-
Hbl (HEJTUKOM OTKJIOHSIOUINecs KOH-
st Kphia). Ilociegnme Moryrt co-
Puc. 7. Cxema, noschsiomas SAABATD GoJIbUIHE MOMEHTHl KpeHa,
NPUYHHY yMeHbwenns  yros OAHAKO OHH MMEIOT HEKOTOpble KO-
aTaki ceueHuii crpesoBuaHoro CTPYKTHUBHBLIE M IPYrA€ HENMOCTATKH.
Kpblia Tojx AgHcTBHEM gedop- HurepuenTopel  CPaBHUTEABHO

mauu usruta XOPOMIO COXPaHSIOT CBOW 3hdex-

THBHOCTH NpU GoJbmux yucaax M.

OHu 1I03BOJAIOT TaKkKe H36exkaThb HeXKeJaaTeJbHOTo 3aKpydyd-

RaliNs KPblJia ki COXPaHUTh JOCTATOUHYIO 3((EKTHBHOCTD MOIe-
peuHOro yrpaBJjieHHs [IPH GOJBUIAX CKOPOCTHBIX HaIopax.

Hurepuentop, pacrno/ioXKeHHBI HA BepXHeH IOBEPXHOCTH
KpBlJId, yMeHbllas ero IOTbEeMHYIO CHJIY, co3JaeT TpebyeMblH
mMoMeHT Kpeda. Ilpu 3TOM OTKJIOHEeHHe HWHTepIeNTopa Ha Bepx-
Heil IOBEPXHOCTH KPBLIA YBEJAHYUBAET ero Jo60Boe CONpOTUBIE-
Hye, yro GAaronpUATCTBYET NOSBJIGHUIO MOMeEHTa pBICKAHHS,
pPas3BopayMBAIOIIEr0 HOC CaMOJeTa B CTODOHY OIycKamolierocs
Kpblaa.

Ho s dexruBHOCTb HHTEPIENTOPOB CHUXKAETCS HA MaJblX
CKOpOCTSX IoJieTa. KpoMme TOro, OHM YMEHBHIAIOT a3poAuHaMyye-
CKoe neMIpupoBaHHe KPeHa, UTO OCOOEHHO HENPHSATHO B MOJeTe
Ha GOJBWIHX CKOPOCTAX W BhcoTax. I103TOMy B HEKOTOPHIX cay-
yasgx UHTEePIENTODL LeNeco00pa3Ho yCTaHaBJAHBATE Ha CaMOJIeTe
BMecTe ¢ OOBIYHBIMH 3JEpPOHAMH. DTO IO3BOJSET, B YaCTHOCTH,
KOMIIEHCHPOBATE TageHie 3(Q(EKTHBHOCTH 3JepOHOB Ha 60Jb-
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mHx ypcaax M ¢ IoMolbio MHTEPLENTOPOB, a IpHY MaJjblX CKO-
pocTaX IoJsieTa, KOTAa HHTeplenTopsl ManodddheKTHBHE, obec-
IIeYUThs HOPMaJ/bHOe IMONepeyHoe YIpaBJieHHe CaMOJIeTOM € Iio-
MOIIEIO 3JIEPOHOB.

Jas obeclieueHHs XOPOMIAX XapaKTepHCTHK MaHeBDPEHHOCTH
caMmojieTa TP BHIIOJIHEHHy MaHEBPOB C KpeHOM Ha OoJIBIIHX
CBEPX3BYKOBBIX CKOPOCTSX M ‘GOJIBHIAX BBICOTAX MoJjieTa dddex-
TUBHOCTH OpPTraHOB IIONEPEYHOTO YIpaBjeHUS HNOJXKHa OHTb
HaMHOTO GoJibllle TOH, KOTOpAas Hy:KHa B IOJieTe Ha MaJblX CKO-
pOCTAX W MaJjhlXx BbicoTaX. Takas Oogabinas 3G (eKTHBHOCTh
OpraHoB IOIIepeYHOro YIPaBJeHus HY¥XHa, BO-IEPBBIX, A CO3-
JaHusi HOCTAaTOYHO GOJIBIIAX YIVIOBEIX CKOPOCTel ¥  YIVIOBRIX
YCKODEHHA KpeHa M, BO-BTODPBIX, AJS CO3[JaHMs HCKYCCTBEHHOTJ
NEeMIIHPOBaHHUA.

BosMoxHo, uTo Ha camoJseTax OJauKaliero Gyayllero mo-
TpeByeTcss HMeTh PeryJupyeMble B [oJleTe CHCTEMBl ONePEeTHOro
yNpaBJeHusT Kaxk Js CO3LaHUs ONTUMAJBHBIX XapaKTeDHCTHK
IIONlepeyHoH yIpaBJasgeMOCTH Ha BCEX SKCNJIyaTallnOHHBIX CKOpO-
CTAX ¥ BHICOTAX TOJeTa, TaK W JASA NPeJAOTBpalieHHa B caydae
HeoGX0JUMOCTH BO3MOXKHOI0O BbIXOJA CaMOJIETa Ha KPUTHUECKHe
VIJ0BHe CKOPOCTH KpeHa, OOyCJOBJICHHble HHEPUHOHHEIM B3aH-
MoxelicTBHEM NPOJAOJBHOTO M OOKOBOTO ABUXKEHHA CaMoJera.
Takas perysiupoBKa CHCTEMBI NONEPEUHOTO YIpaBIEHHs A0MKHA
Oyner nefiCTBOBaTH aBTOMATHUYECKH, HallpuMep, B 3aBHCUMOCTH
OT BBICOTH ¥ ydcia M noJjera.

Boxopoe Bo3MyleHHOe JIBH:ReHH® H 00KOBAL YCTOHIHBOCTH

BokoBoe BO3MylLIeHHOe IBHXKEHHE camOJieTa, Kak H3BECTHO,
CK/IaIbIBAETCS M3 TPEX HajlaraloHXCs OfHO Ha Jpyroe ABUXKe-
HHIi: OBYX anepHOAMYeCKHX H OIHOro kojeGarenbHoro, IlepBoe
U3 9TUX ABYX alepUOAMYECKHX JBHXKEHUI Ha3blBaeTCs A B H X e-
HHEeM KPeHa H XapakTepusyeTcs ObICTPO 3aTyXalOIUM Bpa-
lleHHeM camoJieTa OTHOCHTeJbHO ero mpoJoJbHOH ocH. Bropoe
npexcras/igeT co6oil HeyCTORUMBOE amepHOZMYECKH Hapacralo-
Iiee (a MHOTAA YCTOHUWBOE alepPUOAUYECKH 3aTyXalollee) MBH-
XKeHHe, HasblBaeMoe CNMHU P aJibH bl M. Ero serko mpociennrs
_ B IoJieTe, faB CaMOJIeTy Ha HCXOMHOM YCTAHOBHBIIEMCS PeXKHMe
HMITyJIbC pyJieM HamnpaBJeHus HJIH 3jJepoHaMu M Habmwogas
3aTeM nocjeayllee BO3MYylLIeHHOe ABHXKEHHEe caMoJjieTa B Tede-
HHe CPABHUTEJNBHO NPOACHKUTENIBHOTO IPOMENKYTKA BPEMEHH.

OOGbiuno B TaKOM Clydyae CaMOJIET HAUHHAT MelJeHHOe ABH-
XKEHue 110 MOJIOrOH CIUpafeodpasHofi TpaeKTopuu B Halpasje-
HAY JeACTBHS HauyaJbHOIO BO3MYyIeHUs. Eciu npu 3T0M JeTuuK
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He BMELIWBAETCs] B YIpaBJieHHe, TO CHHpaJb CTAHOBHTCH BCe
GoJiee KpyTo¥, ABHKEHHE TIOCTENIEHHO YCKOPSETCS H IIePeXOuT
3aTteM B NMKAPOBAHME ¢ GOJBIIOH CKOPOCTBIO IO cIHpaseobpas-
HOH TPaeKTOPHHU.

KoseGaTeapHoe NBUXeHHEe IpeACTaBIder cobol
ToNepeMeHHOe PhICKAHHE W KpeHeHye caMojera To B OfHY, TO B
apyryio cropory. OHo HamoMmMHHaeT co0ofl ABHXKEHHe Oanaro-
mero Jucta, Tak, HanmpuMep, ecId y YCTOHUHBOTO B MONEPEUHOM
OTHOMIEHUH CAMOJIeTa BHe3allHO NOSB/ASAETCH JeBoe CKOJbKEHHE,
OH HauHHaeT ollycKaThb [paBoe KDPHLIO M TeM CaMbIM CO3JHaeT
IIpaBoe CKOJIbXKEHHe, KOTOPOe B CBOIO OUepe/ib BHI30OBET OIyCKa-
HHe JIEBOrO Kpblia, NPHBOJSAIIEE CHOBA K JEBOMY CKOJIbXKEHHIO,
HT. I

Y caMosieTOB OGBIUHONH CcXeMBbl, HMEIONIUX GOJBIIYIO IYTEBYIO
H yMepeHHYIO IOIlepeuHyI0 CTaTHUecKylo yCTOHUHBOCTb, TaKoe
ABHXKeHHe O6pIUHO GBICTPO 3aryxaer. I1py Majoll myTesoil cTaTH-
YeCKOH yCTOMUMBOCTH 3aTyXaHue MPOUCXOAUT MenjeHHo. B ciy-
Yae [MyTeBOi HEYCTOHUMBOCTH CaMoOJieTa 3TO ABHKEHHe MOXKeT Y
HapacTarb. IIpu GOJIBIION MyTeBOH HEYCTOHYHBOCTH GOKOBOE
KoJsiebaTesIbHOe ABUXKEHHE MOXKEeT Ja)Ke paclajaTbCsd Ha JBa
anepuojiuecky HapacTalolux JBUMKEHHS,

B sapucumocTy OT HAYaJbLHOTO BO3MYIIEHHS U XapaKTepu-
CTHK HCXOJHOIO peXxuMa IoJera TOT WIH HHOA BHJ OGOKOBOIO
BO3MYVIIEHHOTO ABMIKEHHUS MOXEeT NPaKTHYeCKH OTCYTCTBOBATh.

3aryxamoiee JBUXKeHHe KpeHa 3aBUCHT OT OTHOINEHHS aspo-
AAHAMHAYECKOTO AeMII(pUPYIOUIero MOMEHTa K MOMENTY HHepUHH
KpeHa. [ BuXeHHe KpeHA OOBIYHO HEJErko NpOCAe/lHTh B MOJETE
Ha MaJiblx 4 CPeiHHX BBICOTAX M3-3a GBICTPOrO ero 3aTyxXaHHs.
OnHako y COBPEMEHHBIX CAMOJIETOB IIPH Go/IplIHX uHcaax M Ha
GoJBIIAX BBHICOTAX, T Aa’polUHaMHUecKoe meMIdHpoBaHUEe
KpeHa CpaBHHUTEJbHO HEBEJIHMKO, 3TO JBHXKEeHHe CTAHOBHTCS 3a-
MeTHEIM. OcoBGEHHO OHO NPOSBASACTCS NPHU BHIIOJHEHHH MaHeB-
POB, TPeOYIOIIUX CO3JaHUa 3aJaHHBIX YIVIOB KpeHa € IoCHenyIo-
IHM OBICTPHIM IIpeKpallleHHeM BpaleHdsi CaMmoJieTa OTHOCH-
TeJbHO ero NPOJOJILHON OCH,

CnupanbHoe ABUXKEHHe 3aBHCHT OT COOTHOIIEHHS CTeTeHEel
IIyTEBOH W IIONEPEYHOl CTATHUECKOH YCTOHYHBOCTH CaMOJIETa, a
TaKXe OT BeJHUHHBI AeMI(bUPOBaHHST U MOMeHTa KpeHa, cosja-
BAEMOrO 3a CHUET YIVIOBOM CKOPOCTH phickanus. (CoBpeMeHHbIe
caMoJersl MOTYT OBITh CHHPaJIbHO YCTOHUMBBIMM MO0 CIIH-
PaJbHO HEYCTOHUMBBIMH. DTO 3aBUCHUT OT PeOMeTPHUecCKHX Gopm
camoJieTa # oT pexuMa ToJsera (BbicoTH, yucna M, yrna ataku
v T. 1.). OnHaKo cngpasbioe ABUXKeHHe He BJHAET CYLUIECTBEHHO
Ha NWIOTaXKHbIe XaDaKTEPHUCTHKH caMojera Oe3 aBTOMWIOTA.
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Jlaxe B ciyuae CIUpasIbHOl HEYCTONYHBOCTH, TAK KAK HApaCTa-
HHe CIIHPAJIBHOTO IBUKEHUSA NPOHCXOMUT AOCTATOYHO MEAJEeHHO.
JeTUHK JIerko (IIPAKTUUEeCKH He 3aMeyasl 3TOrO) ycleBaeT napu-
poOBaTe ero.

[leprop u saryxanue G0KOBOIO KO/J€GATENBHONO ABHKEHUS Y
Pa3JUYHBIX CaMOJIeTOB MOTYT H3MEHSTHCs B HIMPOKOM puarna-
30He I10 yKasaHHbIM BhIlIe NpyuuHaMm. KpoMme Toro, Ha xapakre-
PHUCTHKA GOKOBHIX KOJIeGAHHH CAMOJIETa BJHUSIOT TaKKe MOMEHT
PBEICKAHHS, CO3JaBaeMblil YIVIOBOI CKOPOCTBIO KpeHa, H GoKoBas
CUJid, BOSHUKAIOUIAS NIPH CKOJBbKEHUH.

Tak kax GoOJIBLIMHCTBO BCEX MapaMeTPoB, BAUSIOLIAX Ha Xa-
PaKTepUCTHKH GOKOBOTO KOJeOATENbHOIO IABMKEHHS, CYyLIecT-
BEHHO M3MeHseTCs ¢ H3MeHeHnem uwucia M H yra araky, Jer-
YMKaM HEOOXOAUMO B KaXKJAOM KOHKDETHOM Cjydyde HCCJAEIOBAThb
YCTOMYUBOCTh GOKOBHIX KOJIEGAHHH BO BCEM 3KCILUIyaTallHOHHOM
Iuanas3oHe PexuMOB I10J1eTa, YTOGhl CYAHTE O GOKOBOH ycToRUM-
BOCTH CBOEr0 CaMOJIeTd.

Tpyano crenars ofuiue BHIBOIL 06 YCTOHUMBOCTH GOKOBBIX
KoJieGaHull COBPEMEHHBIX CaMOJIeTOB-UCTpeOuTeNefi Ha BCeBO3-
MOXHBIX pexuMax nojnera. OgHaKo HeKoTopble 0GO6IIeHHS BCe
’Ke BO3MOXKHBI, .

Bo-nepsHx, Bce aspopuHaMuyeckue TnapaMerpsl GOKOBOH
YCTOHUHBOCTH KOJHMYECTBEHHO (110 aGCOJIIOTHON BeJuuuHe) Ha
CBEPX3BYKOBHIX CKOPOCTSIX 3HAYHTENBHO MeHbIle, 4yeM Ha J03BY-
KOoBbIX. [lo3TOMY B/IMSIHME MHEDIHOHHBIX MapameTpOB CaMoJeTa
BO3pacTaeT, 0COOEHHO HA GOJBIIMX BBICOTAX, UTO 3HAUUTEJBHO
YBEJIMUUBAET I1epHo] GOKOBHIX KoJeGaHuit ¥ CylIeCTBeHHO yXyl-
LIaer uX 3aTyXaHHe, T. e. yXyAUIaeT XapaXTePHCTUKH GOKOBBIX
KojlebaHull camonera,

Kpome TOro, GOJBIIMHCTBO mapaMeTpoB GOKOBOH YCTOUH-
BOCTH 3aBUCHT H OT BeJHUMHH yIJa aTakd, I0aToMy Heo6xo-
AAMO HauBoJee TLIATEJABHO HCCAENOBATL YCTONUMBOCTb GOKO-
BBIX KoJIeGaHuil caMoJieTa B IoJere ¢ GoMbIIAMHU yucaaMu M Ha
GOIbIIMX BEICOTAX M OCOGEHHO HPH BBIIONHEHWH MaHEBPOB C
neperpyskoid. CamoJer, ofJajgaroliil gocraTouHofl  GOKOBOMH
YCTOHUHBOCTBIO HA PeXUMe NPSMOJHHEHHOrO rOPU3OHTANBHOTO
NOJIeTa, MOXKET 0Ka3aTbCsl HEYCTOHYMBBIM B GOKOBOM OTHOILCHHH
IIPH BBITOMIHEHNH TAKUX, HAlPUMeD, MaHeBPOB, Kak NOPKa, BHXOJ
H3 [MUKHPOBAHWS, NEPEBOPOT Uepe3 KPbUIO, BUPAXK H JP.

A rtax xax coBpeMeHHBIE CaMOJIETH JeTalT B cTpatochepe ¢
BOMBIIMMH CBEDX3BYKOBBIMH CKODOCTSIMH, MJIS YJAyUYIIEHHS HX
NHJIOTaXKHBIX XapaKTePUCTHK (B YACTHOCTH, NJS YJyUllleHHS BO3-
MOKHOCTEH TOUHOrO NMHJOTHPOBAHHS CaMOJIeTa B GOKOBOM OTHO-
UICHHH, HalpuMep, IpH TPHIENHBAHHY II0 ABHXKYIUIEHCST IeJId,
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[IpH 3anpaBKe TOIUIMBOM B IoJieTe H T. A.) HeoOXoauMo yJayu-
maTtk GOKOBYIO ycTOHUHBOCTE caMojiera. C 3TOH mesbio M NPH-
MEHSIOTCS CPEICTBA aBTOMATHUECKON crabuiinsanuy caMojiera B
B6OKOBOM OTHOILIEHHH, '

Bo-BTOpbIX, BechMa CYyIIECTBEHHBIM SBJSETCH obecmedeHHe
ONpeNeJeHHOro COOTBETCTBHSI MEXKLY OTHOMIEHHEM CTereHe# Iy-
TeBOH M MONepeuyHol CTaTHuecKoH yCTOHYMBOCTH camoJjera H
MeJy OTHOIIEHHEM ero MOMEHTOB HHEepPUHH OTHOCHTEJIbHO Bep-
THKAJBHOH (MOMEHT MHEpUMH pBICKAHHS) H  TIPOLOJBHOH
(MomMeHT uWHepuuu KpeHa) oceit. [Jaa moayuyeHHS XOpOUIMX
XapaKTepHCTHK GOKOBOH YCTONUMBOCTH caMoJleTa C yBeJHIeHHeM
YKa3aHHOTO OTHOIIEHHsI MOMEHTOB HHEPUUU OTHOIIEHHe CTeNmeHH
TIyTeBO CTATHYECKOH YCTOHYHBOCTH K CTeNeHH NONEPEeYHOR CcTa-
THUECKOH YCTOHYMBOCTH AOJIKHO BO3pacTarth.

A rax kak c yBeJqHUeHHeM yIJa IpSIMON  CTPEJIOBHAHOCTH
KpbLJId, UTO TUIIMYHO JJIS COBPEMEHHBIX CaMOJIETOB, IoNepeyHas
craTHyecKkasi yCTOMUMBOCTh YBEJIHUMBASTCH, Y CBEPX3BYKOBHIX
CaMOJIETOB CO CTPEJOBUAHBIM KpBUIOM CO3JaeTcs paxe obpar-
Hoe Ionepednoe V.

OpHOBPEMEHHO C ITUM, UTOOH IyTeBas CTATHUECKass YCTOH-
YHBOCTh, KOTOPas yMeHbIIaercs ¢ ybeJduuenneM unces M uyraa
4ATaKW, ocTapajach JOCTATOUHO GOJBLIOH, HAa COBPEMEHHBIX ca-
MoJIeTaX ¢ GOJBIIHM YrJioM NPAMOH CTPEJIOBUAHOCTH KpbLIa
YBEJIMUHBAIOT IJIOmaAb N IVIeY0 BePTHKAJBHOIO OllepeHHs, a
TaKXKe YCTAHABJMBAIOT CpeACTBA AaBTOMATHYeCKo# crabuin-
3anui. '
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Hnocerep M. I'' ROTHR
W REMUUK-UCRBITMAIREAL NEPBOLO HARCCH,

nodnoaroenur A. A, IIEPBARKOB

YCTOHYABOCTH M YHPABJIAEMOCTH CBEPX3BYKOBOI'0
CAMOJETA HA MAHEBPAX C KPEHOM

Cpoeft a3ponpHHaMHYECKOHN, BECOBOH M KOHCTPYKTUBHOI KOM-
TIOHOBKOH COBpeMeHHBI CBEpX3BYKOBOH CaMOJET CYLIECTBEHHO
OTJIHYAEeTCS OT CaMoJleTa, HMEIOIIEro JO03BYKOBHIE CKOPOCTH,
4TO, HECOMHEHHO, BJUSICT HA XapaKTePUCTUKH ero yCTOHYHBO-
cTH H ynpasjseMmoctd. Hampumep, y coBpeMeHHOro camoJeTra-
HCTpeOuTeNNsT OOBIUHOH cXeMBl (C (ro3ejsKeM H XBOCTOBBIM
ollepeHHeM) B COOTBETCTBHH C TPeOOBAHHUSIMH a3POJHHAMUKY
CBEPX3BYKOBHIX CKOPOCTEH KpBLIO, XBOCTOBOe olepeHue u ¢lo-
3eJsIK HUMEeOT MaJyid OTHOCHTEJNBHYIO TOJUIMHY. ¥  Takoro
caMoJieTa CPaBHUTEJNBHO Majbl yIJIMHEeHHe M IJoladb KphHLIa,
a yros crpefqoBHAHOCTH Gojpiol. Bee 310 Gaaronpuarno cka-
3BIBAETCs] HA YMEHBIIEHHH JI000BOTO COIPOTHBAEHHS., Tak Kak
BHYTpPeHHHe OGBEMHl KPBIJa M3-3a yYMEeHBbIIeHHs €ro OTHOCH-
TeJIBHOW TOJIMMHE W YyBeJHYeHHS Habopa CHJIOBBIX 3JE€MEHTOB
COKpaTHJNHUCh, NPAaKTHUECKH BCe TOIIMBO H 060OpyJoBaHHE pas-
MellaTes B (rosensaxe.

®103esI9K COBPEMEHHOro CaMoJera OKa3blBAeTCHA I0paslo
JAJIMHHEe, a ero OTHOCHUTeJbHAs TOJIHHA MeHblle. B To Xe
BpeMs B (prosesisizKe pasMeuieHo Gogbile rpy3os. OTcoga y Hero
pasHoC Macc 3HAUHTeJNbHO yBesJWyeH BAOJL OCH camoJera H
CHJIbHO yMeHbllleH B HallpapjeHud pasMmaxa Kpblia.

VIMeHHO 3THM ¥ MOXHO OOBSCHUTH CYIIECTBEHHOE OTJHUHe
HHEPUHOHHBIX XapaKTePHCTHK CaMOJeTOB CO CBEPX3BYKOBOH U
N03BYKOBON ckopocTaMH. IIpu BpameHuy, nanpumep, ¢ OAHHa-
KOBOI yIJVIOBOH CKOPOCTBIO OTHOCHTEJIBHO IPOH3BOJIBHOH OCH Y
CBEPX3BYKOBOrO caMojeTa HHepUHOHHble MOMEHTHl pBICKaHHUSA
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1 0COGEHHO TaHTa)xa 3HAYUTEJBbHO GOJblIE, a HHEPIUUOHHBE MO-
MEHTBl KpeHa HaMHOro MeHbHIe, yeM Y J03BYKOBOI0 caMoJera.

3aMeTHO OTVIHUAIOTCS U XapPaKTEPUCTHKYU YCTOHUHBOCTH 3THX
caMoJieTOB. Ha HeKOTOPHIX pexkuMax IoJjera YrjoBas CKOPOCTb
KpeHa y CBepX3BYKOBOT'O caMOJeTd CYIUIECTBEHHO BJuUseT Ha ero
IPOAOJBHYIO U GOKOBYIO YCTOHUHBOCTb.

UTo6Bl 0OBACHATH 3TO BJAUSIHHE, PACCMOTPUM BHayase 0CO-
GEeHHOCTH JBHXKEHHS ABYX HAeaJbHLIX CaAMOJIETOB, KPEHSIIHXCS
C HEeKOTODO# yraoBo# cKopocThio. byaem cunrtaTth, UTO OHM JABH-
JKYTCsl 0], JeHCTBHEM TOJIBKO a3pOAHHAMHUYCCKHX CHJI U MOMeEIl-
TOB (MHEepUHOHHBIE MOMEHTHl oTCyTCTBYIOT). IlycTh mepBBId 3
HAX o6/Jajgaer GeCKOHEUHO GOJBNIAM 3aNacoM IIDOJOJBHON H
NYTEeBOH cTaTHYecKOH yCTOHUMBOCTH, a4 BTOPOH CTATHYECKH HeH-
TPaJEH B IIPOZOJLHOM H IIYTE€BOM OTHOIIEHHH, HHBIMH CJIOBAMH,
€ro 3anacel INpoA0JIbHOH H NIyTeBOH YCTOHYHBOCTH paBHBI HYJIO.

ITpenmosoxum, uTo 3TH CaMoJIeTHl COBEPINAIOT NPAMONHHEH-

HBI TOPUBOHTANBLHBLIH IIOJET C HEKOTOPBIM YIJIOM araku 6e3
ckoJsbKenusi. Ecin K mepBOMy NPUJIOXKHUTH MOMEHT KpeHa (Ha-
NpPAMEp, OTKJAOHHTbL 3JePOHB), TO OH HAUHET BpamatbCs, He
MeHsIsl HCXOLHBIX 3HAUEHHH YIJIOB aTakd U cKojabxeHus. OO0yc-
JIOBJIHBAETCSl TaKoe II0BeACHME B JAHHOM cJydae GecKOHEeUHO
60JbITUMHA 3aracaMy CTAaTHUeCKOi yCTOWUMBOCTH, T. €. IIPH H3-
MEHEeHHH 3THX YIVIOB BO3HHKAIOT 6eCKOHEUHO GOJbliIMe BOCCTa-
HaBJIUBAIOIHE a3POJUHAMUYECKHE MOMEHTBl, KOTOpble HeMej-
JEHHO BO3BpaUIalOT CcaMOJeT K HCXOAHHM YIJIaM AaTakd o
CKOJbIKEHHS. .
* LleHTp TAXKeCTH TaKOTO caMoJieTa IIPH NOSBJICHHH YIJIOBOMH
CKOPOCTH KpeHa 6yaeT npojoJizKaTh ABUTATHCA IO NPSMOJHHEH -
HOH TPaeKTOPHH, a Bce APYrde TOUKM — 110 OKPYKHOCTIM (lleH-
TPHL KOTOPBIX JI€KAT Ha TPAEKTODHH I0JeTa), HepeMellao-
INMMCST BAOJE TPAGKTOPHH CO CKOPOCTBIO MmoJieTa (HMCKpHBJIEHHEM
TPAeKTOPHU 3a CUET PasHUIL Beca W NOLBEMHOH CHABI IIpeHe-
6peraem). IlponosbHas ock camogera Gyaer ABHUTATLCS IO KO-
HHYeCKOH MOBEPXHOCTH, OCh KOTOPOH COBIIAJAET C HanpaBiIeHHeM
nojera. Cama e KOHHYECKAS IOBEPXHOCTb IiepeMellaercs Co
CKOPOCTBIO IIOJIETA.

Ecan npHaoXuTh MOMEHT KpeHa KO BTOPOMY  (CTaTHUECKH
HedTpalpHOMY) CaMOJIETY, OH OYJeT BPamaThCsl OTHOCHTEIBHO
CBOell NMpPOJOJIBHON OCH, COXPaHALIEH HeU3MEHHOe IOJOMKEeHHe
B npocrpancrBe. OGbsiCHIETCA 3TO TeM, uTo Gjgarofaps HyJje-
BOMY 3arnacy CTaTHUYECKOH yCTOHUMBOCTH He 6yaeT BOCCTaHaBJ/IH-
BAIOIIHX a%POJUHAMHUECKHX MOMEHTOB IIpH H3MEHEHHH YIJIOB
aTaki M CKOJNbXKEHHUS, T. € He OyAeT CUJI, CIOCOGHHX BBIBECTH
OCb BpalleHUus caMmoseTa (MPONOJIbHYIO OChb) M3 BepTHKAJIbHOH
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IIJIOCKOCTH MJIH U3MEHHTD yroJl MeX1y 3TOH OChio W TpaeKkTepuei
nosiera. [IponospHas ock Takoro caMoJsiera nepeMeniaeTcs B gpo-
CTpaHCcTBe NapajsielpHo camoit cebe. [Ipu mosopore camodnera
OTHOCHTEJIbHO HPOROJAbHOHA ocu Ha 90° yroa araknm HaMeHseTCs
OT CBOETO HCXOJHOI'O 3HAUEHHS JO HYJeBOro. 3aTeM IPU TOBO-
pore Ha 180° oH cTaHeT paBHBIM HCXOJHOMY IO abCOJIOTHOMY-
3HaueHuIo, HO Gymer o6paTHBIM €My mo 3Haky. Ilpu mnosopote
Ha 270° yro ataku CHOBa GyAeT paBeH HYJIO H BO3BPATHTCH K
HCXOMHOMY 3HAUGHHIO IIPU MOBOPOTe camodera Ha 360°. Ilpu
BpalleHud CaMoJieTa OTHOCHTENBHO MPOJOJBHOH OCH  aHamo-
I'HYHO OyZeT U3MEHSThCS U yroJ CKo/bkeHusA. BHauase oH paBen
HYJI10, IT0C/Ie noBopora Ha 90° Bo3pacTeT 10 BeJHUYMHH, PaBHOMH
HCXOJHOMY VIJIy aTaKu, H CHOBA yMeHbiuTcs (uepe3s 180°) mo
myJas. Ilpu nosopore Ha 270° ero sHadeHue GyneT OTPHNATENb-
HBEIM, HO 110 aBCOJIOTHOH BeJIHYMHE PABHBIM WCXOJHOMY YIJIY
aTaky; npu noeopore Ha 360° yros cKOJbXKEHHS CHOBA CTaHeT
paBHBIM HY.JIO.

3anacel TPOJOJBHONH M IMyTEeBOH VCTOHYHMBOCTH peajbHOIo
camoJIeTa HMEIOT ONpele]eHHylo KOHeuHyo BejauunHy. [lpn Bpa-
LIeHWY TAKOTO caMoJIeTa, KpoMe a>poauHaMHUYeCKHX, Y Hero Io-
SBJSIIOTCA €lle ¥ WHOPIHOHHBIE CU/bl U MOMEHTBI, BAHSIONIAE Ha
ero JBUXKEHHE.

PaccMoTpuMm xapakTep JBHXKEHHS CAMOJETa, KOTODbIH HMeeT
KOHEUHBIH 3aIac IpoAoJdbHON U NyTeBoil cTaTHUeckol yCTOHUUBO-
CTH, HO TP 3TOM BOSHHKAIOLIHE HHEPIHOHHBIE CUJIBI © MOMEHTH
HACTOJIbKO MAaJbl, YTO WX BJAHSHHEM MOXKHO npeHebpeusb, DJa-
rogaps KOHeUHOMY 3anacy IPONOJbHON W IyTeBOil CTaTHUECKOH
yCTOHUXBOCTH TaKOH camoJsier 104 JAedcTBHEeM KPeHsUIero
MOMeHTa OYZAeT BpallaTbCs BOKPYT OCH, He COBNALAIOWIEH HH C
HalnpaBJeHueM TPaeKTOpUH IIoJleTa, HH C HaIpaBjieHueM cBoel
npogodabHoil ocu. IIporcxogut 3T0 MOTOMY, UTO H3MEHEHHE YIVIOB
aTaKl M CKOJIbXKEHHS, BHI3bIBaeMoe BpaiuieHueM, GyheT colipo-
BOXKIATbCs HOSBJAEHHEM BOCCTAHABJHBAIOUIAX MOMEHTOB, HOBO-
pauuBaIOIUX NPOJOJBHYIO OCh €AMOJIETa OTHOCHTEJbHO TpacK-
TOpUH mosera. [103TOMy YIVIBI aTakH M CKOJbXKeHUus OYAyT TeM
OJUKe K CBOHM HCXONHBIM 3HAYEHHSIM, UeM MeHbllle YIJIOBas
CKOPOCTh KpeHa. Ecan nocseausis HeBeJUKa, To CAMOJIET GyHeT
BpalllaThbCsl OTHOCUTENBLHO OCH, IIOUTH COBNAAIOIIER ¢ HAallpaBJie-
HHEM TPaeKTOpHM IOJIeTa.

Ilpu Gospuio#t yrs1oBOR CKOpPOCTH KpeHa KApTHHA U3MEHHTCS.
BoccranasnuBaomue aspoguHaMyiecKie MOMEHTH IpakTHue-
CKH He GYAyT yCIeBATb YCTPAHATH BO3HUKAIOUIYNE TIPH BPalIeHUH
caMoJjera IUKJAHUecKHe H3MeHeHHUs YIJIOB aTakKd U CKOJbXKEeHHS,
U camoJieT OyAeT BPalIaAThCH OTHOCHTEJbHO OCH, ITOUTH COBIA-
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Jaroliei ¢ ero npoxospHoit ocbio. OxHaKo B 060HX PacCMOTpeH-
HBIX CAydasgx CaMoJieT YCTOHUHB.

Kax e BIUSIOT nHepLHMOHHbIe CHJIBI H MOMEHTHl Ha XapaKTe-
PUCTUKH JIBUXEHUs NipH YIJOBOH CKOPDOCTH KpeHa (HMeeTcs B

m=m,+1N,

Puc. 1. [lefictBie a3poguBaMu4ecKoro M HHep-
IIMOHHOr0 MOMEHTOB TaHra)<a Ha BpalamoulHics

caMoJier.
I — vHepuUHOHHAs CHJA; 2 — HAaOpaBJeHHe BOCCTAHAB-
JUBAIOUEro A3DOAAHAMUYECKOTO MOMEHTA  TaH-

raxa; 3-— HampaBieHHe NecTaAGHJIH3UPYIOIErO HHep-
NHOHHOTO MOMEHTa TaHraxka

m- m, "mz

Puc. 2. JleficTBUue a3poauHaMUUECKOrO U HHEp-
IMOHHOrO MOMEHTOB pbICKaHMs Ha Bpallaio-
LULHHCST CAMOJIET:

! — UAepPUUOHHAS CHIA; 2 — HaIpaBJeHHE BOCCTAHAB-

JYBAOLWEr0 a3POJHHAMHYECKOTO MOMEHTa phICKa-

HHUSl; 3 — HANpaBJeHHe AecTAGHAH3IUDPYIOWIEr0 HHED-
LHOHHOTG MOMEHTa pPbICKaHHA

BHAY peaJibHBIA caMoJieT, HMEIOUHH OllpeiesieHHBIA 3amac yeToi-
yuBocTH) ? UToGH OOBACHUTL 3TO, NPEACTABHM BCE HAXOIs-
1muecs B (ro3edisixKe MacChl /. YCJAOBHO B BHAE JBYX COCPelOTO-
UeHHBIX MacC 1] U Mg, DACIIOJOKEHHBIX B HOCOBOH H XBOCTOBOH
yactax grosensxa (puc. 1 u2). Torna npu BpallleHHH camoJeTa
OTHOCHTEJIbHO OCH, HE COBIIafalollell ¢ ero IPOIOJbHOH OChIO,
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LeHTPoOeKHbIe CUJIBI CO3JajyT HHEPIHOHHbIE MOMEHTH!, KOTOpbIe
OyAYT CTPEMHTbCS YBEJHUHTb YroJ MeXAy 3THMH ABYMS OCSMH,
T. €. MOBEPHYTb CaMOJeT OTHOCHTeJIbHO HCXOAHOH TpaekTOpHH
nosiera, IIpu 5TOM HHEpUHOHHBIY MOMEHT TaHraxa OyAer yBesH-
YHBATH YroJI aTaku (CM. puc. 1), a HHepIHOHHBIA MOMEHT pbICKa-
HHSI—YT0J cKOMbXKeHus (cM. puc. 2). Takum oGpasom, o6a sTH
MOMEHTa ABJSIOTCH AecTACHIN3HpYOUMH. [1poncxoadmiee non
UX JefCTBHEM H3MeHeHHe YIVIOB aTakd H CKOJIbXKEHHS BBI30BET
BOCCTaHaBJMBalOIIYe aspOIUHAMHUYECKIe MOMEHTHl, TaK KaK ca-
MoJser 06JaaeT CTATHYECKOH yCTOHUHBOCTBIO. Boccranasiu-
Balolue a3pOANHAMHYECKHEe MOMEHTH OyILYT CTPEMHTBCA IapH-
poBartb feliCTBHe HecTabHIU3UPYIOMHUX HHEPIIHOHHBIX MOMEHTOB.

OnucanHoe BhIllIe sIBJIeHHe, O0YCJAOBJIEHHOE BJIHSHHEM HHep-
IHOHHEIX MOMEHTOB TAHTa)Ka M PbICKAHHSA, BOSHUKAIOUIMX IpU
HAJIMYME YIVIOBON CKOPOCTH KPeHa, YacTo HA3bIBAIOT HH € P 11 H-
OHHBM B3aHMOZeHCTBHEM TpPOROJBHOrO H GOKOBOrO
JIBHIKEHHH caMoJiera.

YBesnueHHE YIJI0BOM CKOPOCTH KPeHa caMoJseTa eCTEeCTBEHHO
MPUBOJAHUT K BO3pACTAHUIO HHEPHHOHHBIX MOMeHTOB. Korzaa yrJo-
Basi CKOPOCTb JOCTHrAeT ONpefe/eHHOr0 3HAUeHHs, TaK HA3H-
BaeMofl KPHTHUECKOH YIJIOBOH CKOPOCTH KpeHa, HecTabHJIH3H-
PYIOLIMH MHEPUHOHHBIH MOMEHT CTAHOBHUTCS DaBHBIM COOTBET-
CTBYIOIIEMY BOCCTaHABJ/MBAIOIIEMY a3POAHHAMHUECKOMY MO-
meHTy. JlasbHefiniee yelnueHHe yIJoBoil CKOPOCTH KpeHa BeleT
K TOMY, 4TO JeCTaCHIM3HPYIOIMA MOMEHT OKa3biBaeTcsd GoJblile
BOCCTAHABJIMBAIONIEN0 H CaMoOJeT CTAHOBHTCA HEyCTOHYHMBLIM.
Tak, HanpuMep, ecJid HHEPIHOHHBII MOMEHT TaHraxa NpeBbICHT
COOTBETCTBYIOIIHH a3DOAHHAMHUECKHH MOMEHT, TO YyroJ aTakH
OyZAeT HelPePHIBHO BO3PACTATb H CAMOJET CTAHET ACHMITOTHYE-
CKH HEYCTOHUHBEIM B IIPOROJIBHOM OTHOIIGHHH.

B mpuBemeHHBIX pacCyKAeHMAX He NPHHHMAJINCh BO BHHUMa-
HHe LEeHTPOOeIKHBIE CHIbl, 00YCJAOBJAeHHBIE PACHONIOXKEHHEIMH B
Kpble maccaMu. MOXKHO 1okasarb, 4TO TakUe IEHTPOOEKHBbIE
CHJIBl B PACCMOTPEHHBIX CJAyYasx IPaKTHYECKH He CO3JAl0T HHEp-
IIHOHHBIX MOMEHTOB TAHI'a3Ka, HO BBI3LIBAIOT HEKOTODLle BOCCTA-
_ HaBJIHBAIOUIMe HHEPUHOHHBIE MOMEHTH phickaHud. OJHaKo y ca-
MOJIeTa CO CBEPX3BYKOBBIMH CKOPOCTAMH IOJleTa HMX BeJHUHHA
OOBIYHO HAMHOIO MEHblIe AeCTaOHIN3HPYIOIHUX HHEPIHOHHBIX
MOMEHTOB PBICKAHHS, KOTOpble CO3/al0TC MAaccaMH, DasHeceH-
HBIMH 10 OCH (Pro3eJisaxKa. .

Takum o6pazom, AecTabUIH3UPYIOIHE HHEPUHUOHHBIE MO-
MEHTBI, 06pasyioluecs IIPH YIVIOBOH CKOPOCTH KpeHa, 3aBHCAT
OT pasHoca Macc MO OCH (GIo3e/9Ka, NIHHBI NOCIEIHEro H BesH-
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uyuHH caMofl yraosoft ckopoctu. YUro ke KacaeTcd BoCCTAHAB-
JHUBAIOIUX A3POJUHAMUYECKHX MOMEHTOB, TO OHH 3aBHCAT
OT 3amaca CTaTHYecKOHl YCTOHYHMBOCTH, CKOPOCTH M BBICOTBI
noJseTa.

Y coBpeMeHHBIX HCTpeOHTeNIell IIMHHBIA (hro3eqssk u 60Jb-
10}l pa3HOC Macc BAOJb ero ocH. bJlarogaps 3HAYHTEIbHBIM CKO-
POCTAM IIOJIeTA U CPABHUTENIBHO MATOMY AeMI(HPOBAHHUIO KpeHa
TaKyde CaMoJIeThl MOTYT HMeTb GO/bliMe YIVIOBbIE CKOPOCTH
KpeHa.

Ilpu nepexome OT H03BYKOBBIX K CBEPX3BYKOBBIM CKOPOCTAM
MOJIETa 3amachl IPONOJAbHON M ITYTEBOH CTATHUECKON YCTOHUMBO-
CTH CaMoOJleTa CYIIECTBEHHO H3MeHSIOTCs. 3anac HpojoIbHON
CTaTHYeCKofl yCTOHUMBOCTH CHAyaJ/a HAMHOIO yBeJHUMBaeTcd, a
3areM OCTAeTCH NPHUMEPHO MOCTOSHHEIM (Y CaMOJIeTOB C HH3KHM
WJIH CPeIHUM PacHOIOKEHHEM FOPH30HTaJbHOrO onepenus). Kak
TOJIBKO YTOJl aTaK¥ AOCTUTHET OIpeNeTeHHOro 3HAUeHUd, Aa/b-
HeHlllee ero yBeJHYEeHHE HMHOTJA INPHBOZHUT K PE3KOMY yMeHb-
IIeHHUIO 3aTacd NPOIOJBHON CTATHYECKON YCTOHYMBOCTH (HJ/IH
JaKe K BOSHHKHOBEHHIO HEeyCTOHUHBOCTH).

Ilpu yBe/MueHHH JO3BYKOBO! CKOPOCTH IOJIETA 3amac IyTe-
BOIl CTaTHUeCKO¥ YCTOMYHMBOCTH HECKOJBKO BO3pacraer (IVIas-
HbIM 00pa3oM MpPH NOJXOJE K OKOJO3BYKOBEM CKOPOCTIM), 4 €
YBEJNHUCHHEM CBEPX3BYKOBOH CKOPOCTH 3HAUHTEJNbHO YMeHb-
IIAeTCsl. ¥YBEJIHYEHHe YI/Ia ATAKH NPH 3TOM TAKIKE CYLIECTBEHHO
yMeHBIIAeT 3arac IIyTeBOH CTATHYECKOH YCTOHYMBOCTH C€aMmo-
Jeta.

YBeJIMueHHe BBICOTHI IIOJIETA, XAPaKTepHOe IJIf COBPEMEHHbBIX
CaMOJIeTOB, CBA3aHO C BO3PACTAHHEM BJHUAHHA HHEDIMOHHBIX
MOMEHTOB, TaK KaK aspoHHaMHU4YeCKHe MOMEHTH! H3-3a NaleHus
NJIOTHOCTH BO3JAyXa YMEHbIIAIOTCH.

CileroBaTe/JbHO, B TOJETe CO CBEPX3BYKOBOH CKOPOCTBIO HA
OOJIBIIMX BBICOTAX Yy COBPEMEHHOT'O camoJjieTa IIPH KPeHEHHH
MOJKET JOBOJBHO CHUJIBHO NPOSABJIATBCA INyTeBasg HeyCTOHUH-
BOCTb, OcO0GeHHO CH/IbHAA ITyTeBas HeyCTOHUHBOCTb MOKET GHITH
B rmoJieTe Ha GOJIBbIIOM YIJVIe aTaKH WK ¢ GOJBIIMMH yncaamu M,
eCJIH CaMOJIETY COOGINHTL OOVBLIVIO YIVIOBYIO CKOPOCTb KpeHa.
Ilpumep Takoro MaHeBpa — BHIBOJ H3 IHKHPOBAHHS CO CPaBHH-
TeJbHO OOJIbUION Neperpys3koil W OAHOBpeMeHHBIM HaKpeHeHHeM
caMoJjieTa. ¥ HEKOTOPBIX CaMOJIETOB Ha GOJBLIMX yIVIAX aTakKH
MOKeT BO3HHKATb IPOXOJbHAST HeyCTOHUHBOCTD.

[lpomo/ibHOE ABHXKEHHe caMoJleTa B MaHeBPpaX ¢ KpeHOM
MOJKET CTaTb AlepHOAMYECKH HeyCTOHUHBBIM, KOTHA yrJoBas
CKOpOCTb KpeHa MO abCoIoTHO! BenunHe IPEBBICHT TAK HA3bl-
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' BaeMylo IIepBYIO KPHTHYSCKYIO YIVIOBYIO CKOPOCTb KpeHa
01 gpur, ONPEASAIEMYIO TIO npu6J1mKeHH0ﬁ dhopmye

my quSbA
W1 gpur — — ] ] ’
— iy

rae mgy — Mepa IOPOJANILHON cTATHYECKOH YCTOHYHBOCTH CaMo-
JleTa IO Ieperpyske;

c ; — NpoHu3BOAHAA KO3(p(HnHEeHTa NOLbeMHON CHJB Ca-
MoOJIeTa HO YIVIy aTaky;

g — CKOPOCTHOH HAIOp IOTOKA;

S — mjIomans KpbUa caMoOJeTa;

ba — CpelHsAs adpOoAUHAMHYECKAS XOPAA KPHLIA;

Iy — MOMEHT HHePUHH CAMOJeTa OTHOCHTENBHO BePTHKAJb-
HO# ocH,

I; — MOMEHT MHepUMH caMOJeTa OTHOCHUTENBHO TPOROJIb-
HO# OCH.

ITyreBas anepHoAxueckas HeyCTOHYMBOCTb caMOJeTa HA Ma-
HeBpax ¢ KPEeHOM MOXKET BO3HUKHYTb IPH CO3JaHHH YIVIOBOH
CKOPOCTH KpeHa, IPeBHIIAIONEH TaK Ha3bIBAEMYIO BTOPYIO KPH-
THYECKYIO YIVIOBYIO CKODOCTb KPeHa M2 ipur, KOTOpAs OIpefe-
JsieTcsl o NPUOIHKEHHON (GopMyJe

qSl
Wy RpuT — V 1 il__]

Tl M — Mepa NyTeBOil CTATHYECKOH YCTOHHBOCTH CAMOJIETA;

l — pa3max Kpula camoJieTa;
I, — MoMmeHT HHepnHH camoJieTa OTHOCHTEIbHO GokoBOit
OCH.

IpesenbHO ROCTHKUMAS B MOJIETe YIVIOBASl CKOPOCTb KpeHa,
noJyyaeMas Ipu IOJHOM OTK/JOHEHHH 3JePOHOB, MOXKET OBITb
BBIYHCJICHA 11O HPUOIHIKEHHO (hopmyJe

o — dox
npemw —— d—% 9maxc ?
do "
rae s ¥ — IpUpOCT YIVIOBOH CKOPOCTH KpeHa Ha ONMH rpa-
2

JyC OTKJIOHEHWs 3JIePOHOB (CpefHSs BeJHUMHA

JUIsT BCEro AHMAra3OHa YIVIOB OTKJOHEHHs 3JIepo-

HOB);

05 jame — HOMHOE OTKJIOHEHHE 3JIePOHOB.
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Takum 06pazom, npH BHIIOJHEHHH MAHEBPOB € KPEHOM CAMO-
JIeT MOXKET CTaTh aNePUONHYECKH HEYCTOHUMBEIM, €CJIH aBCOJIOT-
Has BeJIMUMHA (hAKTHUECKOH YIVIOBOH CKOPOCTH KPEHA IPEBHICUT
MEHblIee H3 IBYX KPUTHYECKHX ee 3HAaYeHHH (mepByio JuGO BTO-
PY10 KPHTHYECKYIO YTJIOBYIO CKOPOCTh KpeHa). [1pH yIJOBHIX CKO-
POCTSIX KpeHa, MeHbIIMX KPHTHYECKHX, NOsIBJICHHE allepHOHYe-
CKO# HeyCTOMYMBOCTH CaMOJIeTa IOJ BJHSHHEM HHEPIUOHHOTO

Kpumuueckas yenobaa
CKOPOCMb KpeHa

fpedensto acmudumasn
8 noneme yznobas cxopocms
Kpena

Dﬁﬂacmu 3ncnayamayuernsly Y2A086ix
c/mpacmeu Kkpeuna /
/ //!I
M, A

Puc. 3. I'pannusl 06nacTu 3KCINYaTallMOHHBIX YIMIOBEIX CKOpoCTelf KpeHa
COBPEMEHHOro caMoJera

Y2n08ana cxopocmes
Kpena

B3aUMOJEeHCTBHS HeBO3MOXKHO. IloTOMY JIeTUHKYy Bcerna -Heol-
XOIUMO 3apaHee 3HATb, MOMKET JIH (& €CJAH MOXKET, TO Ha KaKHX
pekUMax moJera) JaHHBI camoJier BBIATH Ha KPHUTHUYECKYIO
YIJIOBYIO CKOPOCTh KpeHa.

Kpurnueckas u npefesbHO JOCTHRKEMAS (TIPH IIOJHOM OTKJIO-
HEHHH OpraHOB IONEPEYHOTO YIpapJeHus) YryoBble CKOPOCTH
KPeHa 3aBHCAT OT yuciaa M B pexxuMe NPsMOJHHEAHOTO FOPH30H-
TaJILHOTO ToJieTa camosieTa (puc. 3). Kak BUAHO 3 DHCYHKA,
npu M < M, BO3HUKHOBeHHE HEYCTOUYHBOCTH CaMmoJera, 06yc-
JIOBJIEHHOe BJIHSTHHEM YIJIOBOH CKOPOCTH KpeHa, HeBO3MOKHO,
a npu M > M,, korpa yryioBble CKOPOCTH KPEHA TPEBHICAT KPH-
THUECKHE, MOXKeT BOSHHKHYTb HEYCTOMUHBOCTb  CaMoJera.
B paccmarpusaemMoM cjlyuae HeyCTOHUHMBOCTB camoJera IIpH
KpeHeHUH 00ycJ/0BJeHa MaJeHHEM 3amaca MyTeBON CTAaTHUeCKOH
YCTONYMBOCTH IION BJIHSHHEM CKHMAEMOCTH.

JleTath Ha TAKUX peXHMax Ype3BLIYARHO . OMACHO, IIOTOMY
4TO YIVIBl ATakH M CKOJIbXKEHHS, a CJIefoBaTesNlbHO, U Iepe-
IDY3KH IpH KpPeHEHHH caMoJieTa OLICTPO BO3pacTAOT M MOTYT
NPeBBICUTH CBOH IIPEeA&IbHO JOTYCTHMBE SHAUEHHS.

OnacHble MOJIOXKeHNS, OOYCJAOBJIEHHEE HHEPUHOHHHIM B3a-
MMOJEHCTBAEM, HEe HCKIIOYEHR! Jaxke NMPH YIVIOBEIX CKOPOCTAX
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KpeHa, MEHbHMIHX KpUTHYecKux. Tak, HanpuMep, ecH BOCCTa-
HABJIMBAIOIHA MOMEHT IyTeBOH CTATHYECKOH YCTOMYHBOCTU H
HHEPIHOHHBIE AecTabHIN3UPYIOUH MOMEHT GJIM3KH [0 BeJH-
YHHE, HO IIOCJAENHHH BCe XKe MeHbIe, TO HEYCTOHUHMBOCTL HE
BO3HMKHET, HO CAMOJIET MOXKeT IIPM 3TOM HCIBLITHIBATh 3HAUH-
TeJbHBIE INyTeBble KOMeOaH¥ua C GONBLIMMU yIJIaMH CKOJIbXKE-
HHU] U HeperpyskaMu.

Bosbmem Takoii mpuMep. CaMmoJler BHUIOJHSET MaHEBpP CO
CpaBHHUTE/JLHO HeOOJIbIIOH BEPTHKAJbHOH Neperpy3kKod Ha Jo0-
CTaTOYHO  GoJIbIIOH CBepX3BYKOBOH IpUOOPHOH CKOpPOCTH,
KOTZla JIETUHK 3HAET, YTO O Cy, . Clle aJeKO H CPHIB B WITO-
nop He npousoifier. Ho ecam npu sroMm JIeTYHK HayaJ Hakpe-
HITb CcaMO./eT, TO B pe3y/bTaTe HHEPUUOHHOIO B3aHMOHEH-
CTBHS TIOABHTCA CKOJIbjKeHHe, KOTOpOe OblI0o OB YCTpaHEHO B
clyyae HJOCTATOYHOH MyTeBOH CTAaTHUECKOH#  YCTOAYMBOCTH
camoJieta (T. e. HA CPaBHHTeNbHO Heboubiinx umciaax M). Ilpu
CKOJIbXKEHHH CaMOBpAalleHHe KPBlIa MOXKeT HAauaThCsl Ha 3HAYH-
TeJbHO MEHBIUHX yrJlax arTakH, B CaMoJleT B JAHHOM cCJaydyae
CBAJHUTCH B LITONOP HEOXKUIAHHO JJIA JIETYHKA.

Kak mnpenotBpaTHTh BO3MOMKHOCTb BO3HHKHOBEHHS TaKOH
CHTYauuu?

Pacuersl moKasblBaOT, YTO B HPHHUHIE MOXKHO YIPaBJaTb
€CaMoJIeTOM fajKe IpH MaHeBpax C IPOABJICHUEM nHepPIHOHHOIO
B3auMopeiicreua. Ho mpu stom KoopauHauust HelCTBHH py.d
HaIPaBJIeHNs, 31epOHOB H CcTabHJN3aropa OvYeHb CJIOXKHA H He-
IIpHUBBIYHA AJ1A JleTYHKa (NpEMep TaKOH KOODRXMHALVH IIPH Kpe-
HEHHM caMmoJjieTa Toxasad Ha pHc. 4). Ecam seTumk momycTr
HEeKOTOPYI0 OIUMOGKY B IIOC/IeAOBATEbHOCTH <JH BeJHYHHE
OTKJIOHeHHII pyJell, TO MOXKer ObITb, YTO NpPOsIBJIECHHE HHEPIHOH-
HOTO B3aMMOJIeHCTBHA GYyIeT He NMpefOTBpallleHo, a ycyrybJeHo.
Kpome Toro, npomnecc HapyumeHHs YIpas/JafeMoOCTH H3-3a HHep-
HHOHHOTO B3aUMOAefCTBUS HoCTaTOuHO cKoporeudsld. [loaromy
JIETUHK eJBa JIH CMOXKET BOCIOJb30BATbCA METOAOM IHJOTHPO-
BAHWs, BHITEKAIONIMM M3 TeOpeTHUecKoro pacuera. Bo BeskoM
Cllyyae, Ha IPaKTHKE TO MOKA HE yAaBaJsogh.

B rakoit curyanmm, NO-BHIUMOMY, Lesgecoo0pasHee BCero
3a(hUKCHPOBATb PYJH B HeHTpaJbHOM NOJIOKEHHH H K&K MOXKHO
CKOpee TMOTacHTh CKOPOCTb. [IpH TakoM IHJIOTHDOBAHHH BO3-
MOXKHOCTh BBIXOZA CAMOJIeTa Ha ONACHBIE IIEPEerpPy3KH M YIJIbI
araku OynerT BepOSATHO HaHMeHbIeH.

Kax bt Tunm camodlera, rae paccMarpuBaeMoe SIBJEHHe I0-
TeHIHAJbHO BO3MOIKHO, XOJI:KEH OBITh INOAPOGHO HCCAeNOBAH
B Mpomecce JeTHBIX HCIBITAHUH, 10 HAYaja CepUHHOTO BHINTYCKA,
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¥ COOTBETCTBYIOLINE PeKOMEHIALHU AOMKHEL ObITb B HHCTPYK-
LIUY IO MHJIOTHPOBAHHIO.

s ycTpaHeHus1 9TOro sBJEHHS UMEIOTCS pasjHyHble Cpef-
crBa. K HMUM MOXHO OTHECTH JeMI(ep KpeHa WM KarkO#-JIH60
JPYroi aBTOMAT, OrPAHHUYMBAIOLIKI YIVIOBYIO CKODOCTbH KpeHe-

YznoBaa cxopocmy

Kpena
y 8
E3
18
o4
i
g8
S8 Mpodonzcumens-
I 0 Hocms manebpa
[ !
. Yeomomxaanenun  1CEK 2cex
£ pyna Buicomss
SeB
SN
S §3§
xS r®
5 S
Een .
SER 0 1z 2cek
,  Yean DIHKﬂDHEHUﬂ
& pyns Hanpabnerun
x &; (=%
> S
2 SEIS
E3alR
S SR
REFIg -
g, S Tcex 20eK
Tuls
SRS
SERS
Y § <
23 s
SES

Puc. 4. Tlpumep noTpeSHBIX OTKJIOHGHHH pyJielt
[P NOJIETE Ha DEXKHMe ¢ NMpPOSBJIEHHEeM HHepLH-
OHHOIO B3aHUMOJIeHCTBHA

Hust. Xopowui pesysnbTaT MOTYT JaTb TakKkKe aBTOMATHI MyTe-
BOH YCTOHUHBOCTH.

Ipenynpesxxenne o NpemeJbHO HOMYCTHMOM uncie M, KOTO-
poe He cyieyer IpesblaTh B I0JeTe /15 U30ekKaHUs HHEPIIAOH-
HOrO B3aMMOJEHCTBHS, WJIH 3alpeineHNe IOJHOCTBIO OTKJIOHATH
3/1ePOHBI HA OOJbIIKMX YHCAaX M H T. 1. MOJKHO JOMYCKATh JIHIIb
KaK BpeMeHHble OrPAHHYEHHS, He fIBJAIOMIMECS PaJMKaJbHBIM
cpeacTBoM ofecreueHdss Ge30MACHOCTH TOJETa B 9TOM CJydae.
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A cAYAHCCHNBLH ACTUUR-UCRBIMANTLEND ceoer
unocenep-noaroenur H. I, 34X APOB
w unscenep-nodnoarosnux B. C. TATAPEHIHE

IMOJIET B CHYTHOH CTPYE

B moJieTe JIETUHKH HHOTJA MOTYT IIONACTh B CIYTHYIO CTPYIO
BIepe/(# JIeTANIEro caMosiera, DTo Ciyuaercs, HalpuMep, IpH
aTake B XBOCT, B IIOJIeTe B COMKHYTOM CTPOIO, KOIJ@ CaMOJIEThI
3anpasJIAIoTCs TOIVIABOM B BO3YXE HJIM HOAXOASAT K a3pOApOMY
¢ Masbimy HETepBasaMi. CllelyeT MOAYepKHYTb, 4TO HE BCCrAa
CAMOJIET BXOJHT B CIYTHYIO CTPYIO 43-32 OWIHMOOK JIeTUAKd B
TeXHUKe MH/JIOTHPOBAHHS; ITOPOIl 3TO BBI3bIBAETCA TAKTHHECKHMH
co00paKeHHAMH.

[1pOTAKEHHOCTh CIYTHBIX CTPYH CTONb BEJIHKA, UTO JIETYHK
YaCTO OLIYIAET CHJIbHOE BCTPAXHBAHHE CBOSH MAIUMHEIL JAXe
He BHas BOJH3H cebs camoseroB. IIpH BBITOJIHEHHH BHpaxen
HCTpeGUTEJIH YacTo MONAJAnT B COBCTBEHHBI cJlef, H TaKxKe
MCIIBITHIBAIOT 3HAYMTE/JbHOE BCTPSXHBaHHE, OTO CJAYXHT IpH-
3HAKOM -TOTO, YTO (PHFYPa BBUIOJHEHA MPaBHIBHO (OHA 3aMKHY-
Jach).

CryrHasi CTPys 3a CaMOJIETOM OYeHb ycroiunBa. A BO3JEH-
CTBHE ee Ha CAMOJIeT HHOT/(a GblBaeT HaCTOJIbKO CHJIbHBIM, UTO
IIPEBOCXOJMT BO3MOXKHOCTH IapHPOBAHHUS STOTO BO3AEHCTBHS
opramamu ympasJenus. Hexoounenka ocoBeHHOCTER ITHJIOTHPO-
BaHHS B CIYTHOH CTPYe B HEKOTOPBIX CJIyyasX NPHBOJAT K BO3-
HHKHOBEHHIO JOBOJIBHO CJIOMHOHK OGCTaHOBKH.

UTo 1OJ/KHBI 3HATDH JIETUHKH?

CnyTHas CTpy® 3a CaMOJIETOM O0Gpa3yercs M3 BHXDEBOTO
clleia KphLIA, KHJIbBATEPHOro Cilefa (roseJsxa K cTpy#i or
nsurateneil. HauGodbluee BoajeficTBHe HA CAMOJIET OKA3BIBAET
BHXPeBOH cJlef, Kpblia. OGbACHAETCA 3TO CJAEAYIOUHM.
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Koria kpputo camosera iBixeTcsi B BO3myxe H mMeef
TOMBEMHYIO CHITY, OHO OCTaBJISIeT I03afH CeGs BHXPEBON Cief,
BHI KOTOPOTO 3aBHCHT OT (JOPMBI KpbUla I Ha HeGoJblIOM pac-
CTOSHHH OT €ro 3ajHed KPOMKM IpeJCTaB/seT COBOR COBOKYI-
HOCTb JBYX BMXPEBBIX IKIYTOB OOWHAKOBOH MHTEHCHBHOCTH H
HPOTHBOIIONIOKHOTO BPAIIEHHS.

Puc. 1. Cxema suxpesoro caena KpHl1a

Paccrosnue MexXy sTHMH BUXPAME HECKONBKO MEHbIIE pas-
Maxa kpeiia (oxoso 809% pasmaxa). [Ipu rOpH3OHTAJNBLHOM IO-
JIeTe BENYILETO CaMo/leTa BHXPH TAHYTCS 332 HUM TIOYTH TOPH-
30HTAJIbHO, OYeHb MeJJIEHHO OIycKasch BHH3. Hampas/eHne
BpallgHHs BHXpeil TAaKOBO, YTO BO3AYX MeXAy HHMU orGpachl-
Baerca BHH3 (pHC. 1).

Pacemorpum BHIKeHHe BO3AyXa B IVIOCKOCTH, nepHeHIHKY-
JAPHOH K ocsM Buxped. Brauase pasbepem cayuadt, korna
MMEETCsl TOJIbKO OJMH BHXpb, IIPOCTUPAIOMHUACT B 06e CTOPOHHI
N0 GeCKOHeuHOCTH. BO3IyX /BHKETCA MO OKPYIKHOCTAM B Ha-
TIPABJICHHHA BPANIEHHUA BUXPSA CO CKOPOCTBIO, NPSIMO MPOTOPIHO-
HaJIbHO! €ro WHTEHCHBHOCTH H O0BPATHO NPOTOPUMOHAJBbHOM
AMMHAM OKpYXHOCTeH. Takoe nsuxkerue (B gafibHefimem Gyzem
Ha3blBATb €f0 UMPKYJIANHOHHLIM) BCTPEYAeTCsl BCIOAY BOKPYT
BHXDH, 33 HCK/IIOUCHHeM €ro LEHTPAJbHOH wvacTH, WM smpa,
TA€ 4aCTHLBl BO3AyXa MEpPEMEllaoTCsl Kak BO BPalllaioIeMCcs
TBEPAOM TeJle, T. . CO CKOPOCTBIO, MPONOPUHOHAJIBHOl PacCTOs-
HHIO 10 OCH BHXPs (puc. 2).

Ilpu onmucamuy BHXPeBOro ABHMKEHHs OGHLIYHO BBONST IIOHS-
THE 3aBHXPEHHOCTH, KOTOPAsA ONpejesiercs UUPKYJISInAell BUXpS
W IuIowanbio anpa. Bue supa sasuxpennoctn HeT. Jluamerp
fiipa cocrapjsfer OkoJo 179% pasmaxa Kpbuia.

Ecan umeiorTcs ABa BHXDS, TO BEKTOP CKOPOCTH ABHIKEHHA
BO3/lyXa T€OMETPHUECKH CKJIAABIBACTCS U3 ABYX BEKTOPOB, KakK-
Zbli M3 KOTOPBIX COOTBEICTBYET CBOEMY BHXPIO U oGpasyercst mo
ONUCAHHOMY Bblllle 3aKOHY.

3aMeTuM, YTO CKOPOCTb HUPKYJIANHOHHOTO NBUIKEHHS BO3-
Ayxa teM GoJblile, 4eM GoJblie CPeAHssl a3pOAHHAMHUYECKAS
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XOpJa camoJieTa, yroJ arakin M CKopoCTb noJera. Hampuwmep,
IpH moJeTe OZHONO M TOTO Ke CamoJsieTa Ha OJHOM M TOH ke
HHIMKATOPHOH CKOPOCTH (NPH OJMHAKOBOM 3HAYEHHH Cy), HO
Ha pasHBIX BHICOTAX, CKOPOCTb IHUPKYJSLHOHHONO JBHXKEHHS
BO3Ayxa Gyaer Tem Gousbiue, ueM Gosbiue BbicoTa. C yBesnuue-
HHEeM Meperpys3kd 3ra CKOPOCTb MPOINOPIHMOHAJIBHO BO3DACTAET.

Taxoe COCTOSHHe BHXPSl HaOJ/oJaercd B MOMEHT ero ofpa-
30BaHHA, T. €. HEOCPEACTBEHHO 3a caMoJsieroM. Uem paJjplie OT

TITTENNNNNN [T
SN R
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Imem 2mlcex
Macwmat dnuner — ﬁlacwmad ckopocmu ——/o

Puc- 2. PacupeneseHde BeKTOpa CKODOCTH ABHKEHHA BO3LYXa AAs caydas
GecKOHPUHBIX BUXPEil NPOTHBOINOJOKHOTO BpalleHH:

camoJieta, TeM GoJbllle HHPKYJSIHOHHOE JBHXKEHHE BO3AYyXa
3aTyxaer WM, KaK TOBOPAT, TNPOHCXOAHT AubGY3HS -BUXPA.
" 3aTyxaHue MOXKeT BHI3BIBATHCH ABYMS NPHYHHAMM: BA3KOCTHIO
Bo3lyxa M TypOyJeHTHOCTbIO armoctdephl. PaccMOTpuM mooue-
penHo ux neHcTBHE.

BsiskocTb BO3JyXa NpOSABJseTCH, eCJH COCEAHHE YaCTHIH
ABUXKYTCA ¢ pas/HYHBIMH CKOpOocTAMH. DBiaropaps BsiskoCTH
NPOMCXOJHT BbIPABHHBAHHE 3THX CKOPocTeHl. AHAJOrHYHBIH
IIpomece MPOUCXOMHT M IPH NUPKYJIALMOHHOM JBUKEHHH BO3-
ayxa BHe saapa suxpA. UacTHubl BO3AyXa, pacHOJOXKeHHbBIE
6aMXKe K BAXPIO, ABIXKYTCS C Gosibluell CKOpOCTbIO, uem GoJee
yaajeHnble. Bejemcersue BSI3KOCTH CKODOCTH BHYTPEHHHMX 4a-
CTHH yYMEHBINAIOTCH, a BHELIHHX — YBeJHYMBAIOTCH.

Ipouecc nuddysnn BULPS TeM HHTEHCHBHee, YeM pe3ue H3-
MEHSIeTC CKOpPOCTb HUPKYJISLHOHHOTO [BHKEHHS BHROJIb pa-
IMyca, TAK Kax IIPU 3TOM CHJbHee IPOABJSETCS BI3KOCTb BO3-
Jgyxa. CKOpOCTb HHUPKYJIALHOHHOTO JBHKEHHS pPe3KO YBeJHUH-
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