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Fnarones A. H., I'oabauios M. Sl., I'puropesko C. M. Kou-
CTpyKUis camosetoB. M., «MamnHocrpoenue», 1975, 480 c.

B yueGHuke, npenHasHaueHHOM AJ5 CTYIEHTOB aBHALMOHHLIX
TEeXHHUKYMOB IO CheLHaJbHOCTH «CaMOJIETOCTPOEHHE», H3JI0Kellbl
OCHOBbl KOHCTDYKIHH caMoJieToB. PaccmoTpenbsl 0coGeHHOCTH Ha-
IpyzKeHHSI COBPEMEHHOro caMoJieTa, Tpe6GOBaHHS, NpeabsBJsSEMLIe
K ero KOHCTPYKIHMH ¥ MaTepuajaM. CreuuasbHbli pasfes HOCBSI-
LIeH H3JI0XKEHHIO OCHOBHBIX TNOHSTHH CTPOMTEJIbHOH  MeXaHHKH
TOHKOCTEHHBIX KOHCTpyKuui. HaunGosee momppo6HO H3/M0KEHHB BO-
Npochl, CBSI3aHHble C KOHCTPYKIMeH, paGoTOH M pacuetaMH Kap-
KacHOH Tpynmbl camoJieTa — €ro IjaHepa. B orzenbHble ruasst
BbII€JIEHBl BONPOCH], MOCBSLIEHHbIE B3JIETHO-NOCALOYHBIM YCTpOii-
CTBaM, Y3JIOBHIM COEIHHEHHSIM KOHCTPYKIHH, a3pOYNpyrocTd H
BuGpauunsim. PaccMOTpeHbl BONPOCH NPOEKTHPOBAHHS CaMOJETOB
NPHMEHHTENbHO K TPeGOBAHUAM CPeXHHX CNEeLHaJbHBIX YYeGHBIX
3aBeJieHHH.

Peuensentsl: [Tpeamernast koMuccuss Kasanckoro aBualHOHHOTO
TeXHHKYMa M KaHJ. TexH. Hayk, goueHT ®. U. CkasHckuit
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[MPEOVCJ/IOBHE

Kypc «KoHCTpykLusl caMOJIeTOB» OTHOCHTCA K TpyIne Ipukjian:
HBIX HAayK NPOYHOCTHOTO LHKJA, HaloWux yray6jaeHHyio npopa6or-
Ky BOIPOCOB, CBSI3aHHBIX C KOHCTDYKIHeH H NPOYHOCTbIO caMoJie-
TOB. BBenenneM B 3TH HayKu ABJsETCS KypC CONPOTHBJEHHs MarTe-
pHAaJIOB U CIIellHAJbHBIH KypC CTPOMTEIbHOH MEeXaHHKH CaMOJIeTOB,
B KOTODOM, B YaCTHOCTH, pPacCMaTpHBAIOTCS BONPOCH pabOTH mJaa:
CTHH, NMOJKPENJeHHbIX 060/I0UeK H APYTHX TOHKOCTEHHBIX 3JIEMEHTOB
KOHCTDYKIHH. N

B yueGHuKe paccMOTpeHB! KOHCTPYKIHUH CaMOJIETOB, HX Harpyxe-
HHe, paboTa U pacyeThl Ha NMPOYHOCTb.

CoBpeMeHHBIH caMoOJIeT ABJAETCS pe3yJbTaTOM TBOPYECTBA MHO-
THX CIEIHAJUCTOB: a9POJHHAMUKOB H IBHTATENHCTOB, SJEKTPHKCB U
paauCcToB, IIPOYHHCTOB M TEXHOJOroB. B caMoseTe u ero KOHCTPYK-
UMM pe3yabTaThl HX TBOpUYeCKOH pabOTbl OObeLHHEHBl U B3aUMO-
cBs3aHbl. [1o3TOMy coBpeMeHHBINI aBHALMOHHBIN ClEUHATUCT JOJXKeH
3HaTb YCTPOHCTBO M paboOTy BCeX dHacTell camoJjeTa, UX B3aUM-
HYIO CBfI3b M B3auMojelcTBHe. [JlybOKHe 3HAHHS KOHCTPYKIHH Ca-
MOJIETOB ONpeNe/soT KBaJu(pUKALHNIO CIelHaTucTa CaMOJeToOCTpoe-
HHS.

B yue6HuKe H3710XKeHBI OOliHe CBeJEHHS O caMmoseTax u TpeGo-
BaHusl, KOTOPbIE K HUM NpenbsABASAIOTCA. PaccMOTpeHBl Harpyski,
AEUCTBYIOIME HAa CaMOJIeT U ONpefelsIolHe ero KoHeTpykuuio. Cre-
LMaJbHBIE pa3fes MOCBAIleH MaTepuajaM, NpHMeHseMblM B aBua-
UHOHHBIX KOHCTPYKUHUSIX, H OCHOBHBIM INOHATHSIM CTPOHTEJNbHOH Me-
XaHWKH caMoJeTa,

HauGonee noxpo6Ho u3/103KeHbl BONPOCH], OTHOCSLIHECS K KO-
CTPYKUUH, pa0oTe H NPUOMAHKEHHBIM pacyeTaM Ha NPOYHOCTb OCHOB-
HBIX WaCTed caMmoJ/eTa: ero KphIbeB, olepeHus, (ro3enska, BaJjeT-
HO-TIOCAI0YHBIX YCTPOHCTB, ynpaBaenusi u aAp. OTaenbHO paccMoTpe-
HbI OCHOBBLI IPOEKTHPOBAHHST CaAMOJIETOB.

ITocTpoenne yue6HUKA M NOCTENOBATENBHOCTL H3JIOXKEHHS B HeM
Y4eGHOro MaTepiiana COOTBETCTBYIOT yueGHOM NporpaMme Kypca H
NPHHATOM METOJHKEe ero M3J0XKeHHs B MOCKOBCKOM aBHALHOHHOM
TeXHHKYMe uM. ['ogoBukoBa.



BBEJEHHUE

B ucropum pa3sBUTHSI MHOTHX BHAOB TEXHHKH OOBIYHO pasjnHua-
10T Ba Mepuoja: Nepuox BO3HHKHOBEHHUS, CTAHOBJIEHHS 3TOH TEXHHU-
KM H TIepHOJ ee LIMPOKOTO NPUMEHEHHS U Pa3BUTHSI.

IlepBbift mepuoOx pa3BUTHUS CAaMOJIETOB XapaKTepHU3YyeTcs Co31a-
HHEM KOHCTPYKLHH, CIIOCOGHO! NMOAHSATb YesoBeKa B BO3LYyX U obec-
MeynTb NOCTATOYHO HANEXHBIE ero moJieT; BTOPOH NEpHOL — CO-
BepLIEHCTBOBAHHEM CaMOJIETOB M MacCCOBBIM MX IPOH3BOJCTBOM.

CosnaHue /11060ro HOBOrO BHJAa TeXHUKH TpeOyeT Haauuus 06b-
€KTHBHBIX YCJIOBHii, HEOOXOAUMBIX [JISI €r0 OCYIIEeCTBJEHHs, Npexne
BCEro OIpeNeJeHHOTO YPOBHS Pa3BUTHSI HAYKHU U NPOU3BOJCTBA.

IaBHO OBLJIO 3aMeYeHO, YTO NJAaCTHHA, NOCTaBJeHHas NOx yr-
JIOM K MOTOKY, CO3laeT NMOJAbEMHYIO CHJY, OTOpachiBas BHH3 MaccChl
HaGeralouiero Bo3Jyxa. 3amyckas BO3AYLIHBIH 3MeH, JIOOH COTHU
JIeT NMPaKTHUECKH HCMOJb30BaJu 3TO cBOHcTBO. OT 3Mes N0 Hiael
caMoJsieTa OCTaBaJiCsl OJUH IIar — YCTAHOBHTb Ha 3Mee IBUXKHTEJb,
CIIOCOOHBIH NepeMeliaTh ero B BO3AyXe. B KauecTBe Takoro QBUXKHU-
TeJIsI MOXKHO OBIJIO HUCIOJIB30BAaTh BO3AYIUHBIA BHHT, NPHBOAUMEII BO
BpallleHHe ClelHaJbHOH CHJIOBOH yCTaHOBKOH.

OpHako #/1s CO3LaHUsl camoJieTa TpeGOoBaJICS TAaKOH IBHraTelb,
KOTOpBIil MOTI' OBl C NOMOIILIO BUHTA M KpblIa NOAHATb B BO3AYX He
TOJIbKO caMoro ce0si, HO U BCIO KOHCTPYKIIHMIO, SKHIIaX U 3amac Tol-
JHBa AJs noJeta. st 3Toro ABHraTesNb AOJXKEH ObLI HMETb MaJyio
Maccy, NPHXOASLIYIOCS HAa KaXAYI eIMHHIY MOLIHOCTH, UM Pa3Bi-

) m
BaeMoil (y/Ie/JbHYIO MacCy ABHTATES ﬁ’).

TosbKO co31aHHe M YCOBEPUIEHCTBOBAHHE OTHOCHTENBHO JIETKOry
ABUraTess nos3posauio B Hauyasne XX Beka co3fgaTb camoJger. O6pa3s-
HO BBIpa)KasiCb, MOXHO CKa3aTb, YTO HCTOPHUS Pa3BUTHS CaMoJieTa—
3TO, B OCHOBHOM, HCTOPHUSI Pa3BUTHS M HCIOJb30BAHUS HA CaMoJieTe
aBHAIlMOHHOTO JIBUTATEJsI — JIErKOro ¥ MOLIHOTO.

K wayany XX Beka C/JOXHUJIUCH H ApYrue 00beKTHBHbIE YCJIOBH
I co3naHusi camosiera. PasBuBiiasici MeOeJbHasi NPOMBIILJIEH-
HOCTb, OCBOHBIIIasi TPOU3BOACTBO TOHKHX H aXYPHBIX H3LENUH H3
JIETKOTO W TIPOYHOrO MaTepHasna — JepeBa, obecneuwsa IJjsi nep-
BHIX CaMOJIETOB JOCTATOYHO Pa3BHUTYIO INPOHU3BOACTBEHHYIO 6aay..
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[IpakTHKa CTPOMTEJbCTBA NEPEBSHHBIX MOCTOB H KOpalbJeil HOCTHI-
Ja K TOMY BpeMeHH BBICOKOTO ypOBHsI W ofecrneyusa Co3faHue Jier-
KHX NPOCTPAHCTBEHHBIX KOHCTPYKUHEA B BHAe pepM U pacyaleHHBIX
MauT IapycHbIX KopabJeH.

ViKe naBHO MHOTHX YUYEHBIX 3aHHMaJd BONPOCH! PallMOHAJbHOrO
CO3aHHS a3pOoAUHAMHuYecKoi noabeMHod cuabl. Eme B 1754 1.
M. B. JIOMOHOCOB HCHBITHIBA/J] MOJeJNb «a3POJAPOMHYECKOH MAaUIHH-
KH» — Tpoo6pa3a BepToJeTa, CHa0AuB €e YacOBHIM TIPYXKHUHHBIM
MexaHuamoM — aBurateseM. Ho ans npakTHueckoro co3jxaHHsi
camosietra TpeGOBasOCh €JHHOE, KOMIUIEKCHOE pelleHHe BOIIPOCOB
a5pOAHHAMHMKH CaMOJIeTa W ero CHJIOBOH YCTaHOBKH, BONPOCOB Ym-
paBJIsieMOCTH H YCTOHUYHBOCTH.

KOHCTpYKTOpPOM, NOHSIBIIMM BCIO BaXXHOCTb COBMECTHOrO pelle-
HHSI BONPOCOB HEOOXOAMMBIX a3pOJHHAMHYECKHX CBOHCTB CaMoJeTa,
MaJofl yAeJIbHOH Macchl JBHraTesass o IOTPeOGHOTO (COOTHOIICHHS
Macchbl caMoJeTa, IJIOM[afAN HeCyIMX TIOBEDXHOCTeH H MOUIHOCTH
IBUraTens, OblJI Halll cooTeuecTBeHHUK, Anekcannp Penoposuuy Mo-
xkatickuit. OH ewe B 1877 r. cOpOeKTHPOBAJ U NOCTPOUJ CIeLHalb-
HBIH OOJICTUEHHBIH NapoBOH JBHUraTesb, yAeJbHasg Macca KOTODPOro
6bl1a 6aM3Ka K yAeJbHOH Macce NepBbIX GEH3WHOBBIX JABHraTesed.
C nomoulplo MoJeseil OH ONpefeauJ HeOOXOAHMBle COOTHOIIEHHS
Macc camoJieTa M IUIOLafH ero HeCYLIUX IOBEepXHOCTel (YyIeJbHYIO

Harpy3ky Ha KpbLIO p= 3—) U BIepBble B MHDe CIPOEKTHPOBAJ H
Kp

HOCTPOUJI CaMOJIeT, KOHCTPYKIHS KOTOPOrO BKJIOYasja NPaKTHYECKH
BCe 3J1eMeHThl coBpeMeHHOro camosera. Camoser A. ®. Moxaiicko-
ro OBbLI IiepBBIM B MHpE CaMOJETOM, IIPOXOJUBIIHM HCIBITAHUS #
OTAeUBLUINMCS OT 3€MJIU € YeJlOBeKOM Ha GOpTYy.

Konen, XIX u Hayaso XX cToJieTHs 03HaMeHOBAJHCh MHOTOYHC-
JIEHHBIMHU NONBITKAMH CO34AaTh Ha 6a3e TEXHHKU TOrO BPEeMeHH CaMo-
JIeT, CIIOCOOHBIA JieTaTb. MHOrMe HCClIelOBATeNU H3yyaad BO3MOXK-
HOCTb moJsieTa Ha 6e3MOTOpHOM ItaHepe. OJHAKO NOMBITKH CO37a-
HHSI caMoJieTa HOCHJIM 3KCIepHMeHTaJIbHBbI XapakTep. TeopeTuue-
CKHe OCHOBBI ajpOJHHAMUKH U TEOPUH T0JeTa, TIOATBEpPKAEHHbIE
GJiecTsille NOCTABJEHHBIMHM 3KCIIEpHUMEHTaMH, B Hauell cTpaHe Obl-
JIM pa3paboTaHbl 3aMeyaTeJbHBIM yYEHBIM, OTIIOM PYCCKOH aBHalLlMH,
npogeccopom Hukonaem Eroposruem YKyKOBCKUM.

PaGorsl cospartens coBpemenHoit aspopunamuku H. E. JKykos-
CKOro M ero yueHMKOB M nociaepoBareneit: C. A. Yanubirusa,
B. H. IOpbepa, B. H. BeTuuHKHHa W MHOTHX ADPYTHX YTBEPIH/IH
NPHOPHUTET PYCCKHX YYEHBIX H KOHCTPYKTOPOB BO MHOTHX 06/1aCTSiX
ABHAIIMOHHONA HAYKH H TEXHHKH.

Takum o6pasom, B Hauase XX BeKa CJIOKHIHCH BCe MPENOCHT-
KH JUIS1 CO3NaHUS caMoJieTa, KOTOPHIH Mor Obl JieTaTb, Obla Obl yc-
TOHYUBLIM U yIpaBJISEMBIM.

OTo 6bIIO MOATBEPKIAEHO IOJeTaMH aMepHKaHUeB, 6paTbes
Paiit (1903 r.),. ppannysos: ®apmana, Baepuo, Byasena (1906—
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1909 rr.) u psxa APYrux KOHCTPYKTOPOB M MHJIOTOB INEPBBIX CaMo-
JIETOB.

Jo Hauasa mepBO¥ UMIIepHATUCTHUECKOH BOHHB (aBryct 1914r1.)
JUIHJICSl TIEPHOJ, CTaHOBJEHUs aBHauuH. K Hauany 3Toil BOIHBI caMo-
JIEThl YK€ CDaBHHTEJNbHO HaJeXHO JeTalu U YIPaBJAIHCb B BO3-
nyxe. IlocTofsHHO yayumianuch HX JeTHble XapaKTePUCTHUKH: CKO-
poCTb, [AJbHOCTb H TIPOJOJIKUTEJbHOCTb II0JIeTa, YyMeHblajsach
yoeslbHasi Macca M yBEJHYHBAJHCh MOUIHOCTb M HaeXHOCTb pabo-
Tl JBUraTess. ABHAalUMsl Havyaja HCIONb30BATbCA JJsi  pelleHHA
NpaKTHYeCKUX U B TIePBYIO Ouepenb BOEHHBIX 3a1ay.

Kak To/lbKO caMoJieT cTasJ MalUIMHON, XOTs elle H MaJo HamexX-
HOH, HO HCIIOJIb3yeMOH Ha NpaKTHKe, T. €. KaK TOJbKO OH CTaJ B CO-
CTOSIHHH BBINOJHATb (TIPU XOpOIUEH MOroxe) BOEHHbIe 3ajaHHsd, B
YaCTHOCTH, TI0 CBSI3U M pasBellKe, Cpa3y CTa/I0 yBEJIHUHBATbCS UHC-
JIO 3aKa30B Ha CaMOJeThl U KOJHUECTBO MOCTPOEHHBIX CaMOJIETOB.
CaMoJieT U3 OJHHOYHOrO, SKCIEePUMEHTAJIbHOTO anmnapara AJs NOLb-
eMa B 'BO3AYX IIpeBPaTHJICA B CPEACTBO COOOIIEHHs,, JOCTABKU HH-
¢opmauuy, 60eBBIX I'PY30B, CTaJ CPEILCTBOM BOODYXKEHHON 60opbOul,
HalleqMUM OCOOEHHO IIMPOKOe TIpHMEHeHHe BO BpeMs IepBOH MH-
POBOH BOHHBI.

Tax, ¢ 1914 r. Hayancs BTOPOH NepHO. KHU3HH CaMOJIETOB — Ile-
pPUON HX LIMPOKOTO NPHUMEHEeHUs, COBePLIEHCTBOBAHHS M Da3BHTHUS,
KOTOPBIII NPOJOJKAETCSA U A0 CHX MOP.

B‘TOpOIjl nepuox pa3BUTHA CaMOJIETOB C CaMOro Haua.la Xapak-
Tepu3oBaJncsa 60pb60ﬁ 3a yJyulieHue JIETHBIX XapaKTepHCTHK caMoO-
JI2TOB, yB€/JIUUYCHHE CKODPOCTHU I10J1e€Ta, rpy30no0aAbeMHOCTH, AAJIbHO-
CTH U NPOAOJIXKHUTEJNbHOCTH IIOJIETA.

[Tpumepno no 1925 r. pasBuTHe aBHALHH XapaKTepH30BaJI0Ch II0-
CTeMEeHHBIM yJyyllleHHeM NpHMEeHsIeMBIX ABHrarteseil U aspoaHHaMu-
KH camoJseToB. B 1925—1927 rr. gBuraresnectpoeHue cuenano 60oJb-
IIOH LIar BIepex — MOSBU/INCb MHOIOOGODPOTHBIE NOPIIHEBbIE JBUra-
TeJH BHYTPEHHEro CropaHus. ATO MOCAYXKHJIO OCHOBOH HJd PE3KOro
yMeHbIIeHH UX yAeJbHOH MacChl, 4TO NOBJEKIO 3a co6oil Bospac-
TaHue CKopocTel mosera camoseTos ¢ 180 1o 280 xm/u.

XapaKTepHo, YTO TO WUJAH HHOE€ TeXHHYECKOe YyCOBEpIUEHCTBOBa-
HHU€ BHayaJsie MPUBOAUT K PE3KOMY YJaydllIeHHIO CBOHCTB caMoJieTa.
Ha‘mpH‘Mep, pe3Ko, CKaukKoM, YyBeJHUKBAETCsad MaKCHMaJbHasl CKO-
POCTE. SaTEM, KOrjla HaHHOe YCOBEpDIICHCTBOBAaHHE HCUepIaJo CBOH
BO3MOXKHOCTH, yBeJHUEHHE CKODOCTH HJHU YJY4YLIeHHe OpPYrux
CBOMCTB caMoJeTa 3aMelJifieTCsd U Jaxe npeKpaulaeTcs.

B cepennHe TPUALATBIX TOAOB, B Pe3y/bTaTe HHTEHCHBHON mesi-
TeJIbHOCTH a3pOJHHAMHUECKHX JabopaTopuil, co3gaHubix B 1910—
1920 rr., ynanochb pe3Ko YMeHBLIIHTb a3pOAMHAMHUUECKOe CONPOTHB
JIeHHe CaMOJIETOB: MOSBUJINCh yOHpaloluecss B moJeTe IIaccH, ryaf-
Kasi oOluBKa, o6TeKaeMble (DOpMBI. DTO NPHBENO K OYepCoHOMY
CKauKy JeTHbIX cBo#icTB. CKOPOCTL NoOJIeTa CEepUHHBIX CaMOJIEeTOB-
ucrpebureneil Bozpocaa 1o 450 km/u.
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[TosiB/leHHe B Hauaje COPOKOBBIX TFOJNOB HaJeXHbIX aBHALHOH-
HBIX TIOpIIIEBLIX ABHraTe/eil C HarHeTaTeJsiMH, NOJAIOUMH BO3-
AyX B KapOIOpaTophl MOM JaBJEHHEM, YBEJIHYHIO MOLIHOCTb H Bbl-
COTHOCTb JBHraTeseil. DTO M03BOJHJO elle GOoJblle yYBeJHYHTb BbI-
COTY 110J1CTa CaMOJIETOB H HX CKOPOCTb.

Ja/abHeliline MHOTOUYHCJIEHHbIE YJAYUYLICHHST a3pOJAHHAMHKH CaMo-
JleTa, COBepLIEHCTBOBAHHE [BHTaTeJbHbIX YCTAHOBOK Ha OCHOBE
JABHraTeseil BHYTPEHHEro CrOpaHHsi He MOIVIH Oo0ecCleuuTb 3HayH-
TeNLHOTO POCTa JIETHBIX CBOHCTB CaMOJIETOB, TaK KaK BO3MOXHOCTH
yMeHbIUEHHUsT yIeNbHOH Macchl Takux asuratened k 1945 r. Oblia
noutd ucuepnansl. HeBenukn OblJIM pe3epBbl yMeHbIIEHHS CO-
NPOTHBJEHHST CaMOJIETOB, YJYUYLIEHAS HX  a3POJAUHAMHYECKHX
CBOMCTB.

Cosnanue TypOOKOMIPECCOPHBIX BO3AYIUHO-DEaKTHBHLIX ABHIA-
Teslel, HMEIOUMX 3HAUHTEJbHO MEHbIIYIO YIeJbHYI0 Maccy, sIBUJIOCH
HayajioM HOBOTO 3Talla Pa3BUTHA CaMOJIETOB M NPHYHHOH HOBOTO
MOLIHOTO CKayKa MaKCHMaJbHOH CKODOCTH caMoJjeToB 1m0 850—
1000 xm/4.

MHorouHc/IeHHble HCCIE0BAHHS ONpeJe/IHJIN HOBble a3pOJHHA-
MHyecKHe (pOpMbl CaMOJIETOB, NIO3BOIHBLINE MM JeTaTb CO CBEPX3BY-
KOBBIMH CKOPOCTSMH.

[TosiBneHHe MOILHBIX TYpGOpeaKTHBHBIX ABUTaTesNeHd ¢ dopcax-
HBIMH KaMepaMH 00ecrneuyuso BO3MOXKHOCTH CBEPX3BYKOBOrO MOJIE-
Ta caMoJleTa CO CKOPOCTSIMH, B HECKOJbKO pa3 INpeBbILIAIIIHMU
CKOPOCTb 3BYyKa.

Bce 370 onmpenenuso HOBBIM CKayOK JIETHBIX CBOMCTB CaMOJIETOB
B LIECTHAECATBIX T0JaX Hallero CTOJeTHs.

CkaukooGpa3Hblil XapaKTep H3MEHEHHSI MAKCHMaJbHBIX CKOpPO-
CTell ToJieTa CaMOJIETOB-UCTpe6UTeNel Mo rogaM UX Pas3BUTHS INOKa-
3aH Ha puc. | u B Taba. 1.

Kaxnplit sTan pasBUTHS CaMOJIETOB 3HAMEHOBAJICS BBIAAIOLIM-
MHCS JOCTHXKEHHUSIMH DYCCKHX M COBETCKHX aBHACTPOHUTEJEH.

B 1913 r. na Pyccko-6antuiickom 3asone B IlerepGypre KoHcT-
pykrop M. M. CuxopCKuil NOCTPOHJ NepBBHII B MHpE TSKeNbIH ye-
THIPEXMOTODPHBI caMosieT «Pycckuit BUTs3b». [IBa ero OrpoMHBbIX
0 TOMY BpeMeHHM Kpblla paclosiarajJucb OZHO Hal APYTHM (TakKoe
pacno/ioKeHHe KpblIbeB, Ha3biBaeMoe GUIJIaHHBIM, CUHTAJOCh TOT-
a HauboJlee pallHOHaJNbHBIM). BriepBrie B aBUallMd MeXAY KPBLIbsi-
MH pasMelnlajJuchb yeTblpe MOPIUHEBLIX G€H3HHOBBIX JBHUraTeNs] BHYT-
PEHHEro CropaHus ¢ JBYXJONACTHBIMH BO3AYIIHBIMH BHHTaMH. Benen
32 HUM B 1914 r. GBI TOCTPOEH NOXOOHBIH YETHIPEXMOTOPHBIH ca-
moster «Mabs Mypomen» {puc. 2), KOTOpBIH TOJOXHJI Hayalo pas-
BHUTHIO Ts1XKeJI0H aBHALUHU.

[Tocnennue moaudukanuu 3TOro camosera, Maccoil CBhile 7 T
pasBuBanu ckopoctb Gosee 130 KM/4 M MoOr/iuM HecTH cBbime 1,5 T
TIO/Ie3HOM Harpysku Ha AanbHocTh cBbime 500 kM. Camoser umesn
MOIHOe 060pOHUTENbHOE BOOpYKeHHe. Ero skumax cocros u3 4—
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8 uesoBek. Pasmepnl (pa3Max Kpblia okoso 30 M) M KOHCTPYKIHUA

3TOro caMoJieTa Obl1H YIUBUTENbHBIMH AJISI TOTO BPEMEHH.
Camoagersl «Mabsgs Mypomen», a ux GblIO TMOCTPOeHO 0Kosao 80

3K3eMIJIIPOB, C yCIHEeXOM HCIO/Nb30BA/JIHCh B BOEHHBIX JeHCTBHUSX,

Vinax, km/4
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Puc. 1. CxaukooGpa3HbLlil XapakTep H3MEHEHHS MAakKCHMaJbHBIX CKOpOCTel

noJsiera CaMOJIeTOB-HCTpe6HTeJIel:l o roxaM pa3BHTHA

6LIIH TIEPBBIMH B MHpe TsKeJNbIMH GoMOapaupoBuiMkamMu. B ucro:
pHUH IOPEBOJIIOLUOHHOTO PYCCKOTO CaMOJIETOCTPOEHUsI 3TH CaMOJIETH
ABJAIOTCS OJHOM M3 HauGojiee APKHX CTPAHHUIl H NPEIMeTOB Hallef
3aKOHHOH rOPAOCTH.

PasBuTHe caMOJIETOCTPOEHHSI CONPOBOXKAA/JOCh H3MEHEHHEM
COBEpIIEHCTBOBAHHEM HX KOHCTpykuuu. KOHCTpyKuua camoJsera
KakK M JIOGOro HMHXKEHEPHOro COOpYyXKeHHsl, BO MHOrOM olpejesser
csl Harpy3kamu, NefCTBYIOIIMMH Ha Hee, U YPOBHEM Da3BUTHsI Hay:
KM ¥ TEeXHHKH.
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[lepBble caMoJieThl, JeTaBIUHe C HeGOJbLIHMH CKOPOCTSIMH, Obl-
JH JepeBAHHBIMH, C TNOJOTHSAHOH oO0wuBKo#. Kpbuio u omepenue
MOAKPeIsIACh MHOTOYHCIEHHBIMH HapyXHbBIMH TPYGYaThIMH pac-
KOCaMH H JIEHTOUHBIMH pacuaskaMH. KOHCTPYKUHH CaMOJIeTOB TO-
ro BpeMeHH ONpaBAbIBA/H NaHHOE HM MPOHMYECKOE Ha3BaHHE —
«J1eTallue 3Ta)KepKu». [IpOUHOCTb M HANEXKHOCTb  KOHCTPYKLHUHA
€aMOJIETOB TOr0 BpeMeHHU OblH O4e€Hb HEBEJIUKH.

Puc. 2. TlepBuiii B Mupe TsiXenbli 60MOGapAHPOBLIHK
«Hnpss Mypomen»

ITo mepe pa3BuTHUS aBHALUUU OUIIAHHBbIE KOPOOKH KPBLIbEB YCTY-
NajJd MeCTO MOHOIJIAaHHBIM KpBIIbSIM, KOTOpble KPENU/IHCh Heroc-
peiacTBeHHO K (1o3ensnKy 6e3 IOMOJHHMTENbHBIX CTOEK, PAaCKOCOB H
pacya/jok (MOHOIJIAHOM Ha3bIBAlOT Telepb CaMOJIET C OJHHM KpBbI-
JIOM).

KoncTpykuus camoseToB BKJIOYaJga Bce OGoJsblile HAaLEXKHBIX H
NPOYHBIX MeTaJ/JIMYeCKHX 3JeMeHTOB M Y3JI0B, TaK KaK MeTasuye-
CKHe KOHCTPYKILHH, CIPOEKTHPOBaHHbIE CllelHa/JIbHO /51 CAMOJIETOB,
OKasaJiicb JelleBJe W NpaKTHUHee [JepeBIHHbIX OPYCKOB U IUIAQHOK.
[MonoTHsiHyI0 OGIWIKMBKY KpbUIa W (rO3edsi’ka CHayaja YaCTHYHO, a
NOTOM H ILIeJIHKOM 3aMeHs/1u 6ojiee XKeCTKOH U NPOYHOH (paHepHOH,
a HHOrJa U MeTaJsJIHYeCKOH.

[TepBEIM COBETCKHM LeJIbHOMETAJNIHUECKHM CaMOJETOM  Obli
AHT-2 (puc. 3), CKOHCTPYyHPOBAHHbIHl KOJJIEKTHBOM IOJ PYKOBOJ-
‘ctBom A. H. Tynosesa, yuenuka H. E. )KykoBckoro. Camosier GblL1
H3rOTOBJIEH M3 KOJbYYrOaJIOMHHHUS — IPOYHOTO  aJIOMHHHEBOTO
cnnaBa, paspaboranHoro B 1922 r. B CCCP Ha Koabuyruuckom
MeHoOOpabaTeBaIONEM 3aBOe. DTOT CaMOJIeT COBEPLIHJ CBOH nep-
BbIl nosietT 26 mMasi 1924 r. W OTKPBUI 3Py LEJbHOMETANIHYECKHX
OTEYECTBEHHBIX CaMOJIETOB.

PasBuBannch u HayuHbie METONBI PacueToB CaMOJETHBIX KOHCT-
PYKLH#H, ucclenoBaHusi N0 a’poAMHAMUKE M JHHAMHKe MOJeTa ca-
MoJieTa, 0coSeHHO B opraHu3oBaHHOM no mHunuatuse H. E. )Kykos-
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Ta6annuma 1

JleTHbIE JlaHHBbIE

KoHCTpYKT . ) MouHeeTn
epuox | 97an Pwichaame | Toxae | Mo, | rawranens | T—
Krc KM/ :('&T
L .
E Moxaiicknit (Poocnsa) *| 1882 0,95 [30]
3 Faiir (CLIA) 1903 0,30 [30] 40 0,5
g
=
©
=
) ®apman (Ppanuus) 1907 0,53 [50] 60 0,1 YueGHuslit
g Takkenp (Poccus) 1911 0,80 [100] 92 0,3 YueGublit
I
B4
I Heonop 1X (®panuua) 1915 0,60 [80] 135 YBeauuunacb  Hajgex-
g HOCTb, JABHraTeasl U caMmo-
: C-XX (Poccus) 1916 0,57 [120] 190 Jeta
X
S Cyxoii, AHT-5 (CCCP) 1927 ,3 [480] 250 Ycranoska — MuorooGo-
g POTIILIX ABHraTe.1ei
: [Moaukapnes, 21-HI 1926 ,70 [450] 268 7,0 0,8
PN
o % INosnuxapnos, -5 1932 ,33 [480] 280 0,7 Yayuizende  a’spoaHHa-
= g MUKH camosieTa
S 5 TMcaukapnos, U-16 1934 ,42 [700] 455 0,82
o




HanbHeitmee

MuxosH, T'ypesuy, 1941 3,35 [1200]. 620 0,9 1,25 Yiyuienue  asponuua-
MuT-3 B MHKH, YCTAaHODKAa ABHTA-
sixopsies, fx- 1940 [1250] 572 Teseit ¢ KOMITPEccopoy

B

o

g

5]

s

< SIkoBues, SIk-3 1943 2,65 [1650] 700 ,8 0,9 anbheiee cosep-

1IGHCTBOBAHHE Aa3POJHHA-

Jlapoukun, Jla-5 1942 3,32 [1510] 630 9,3 MHKH M IBUrateel

% MukosH, ['ypesuy, 1947 4,8 2700 1050 15,0 Veranoska TP

§ | Mul-15

Bl

- F-86 «Ceii6p» (CIUA) 1950 8,3 3400 | 1070 16,0 A4 CTpesioBUAHOE KPLUIC

o)

§ F-4 (CU_IA) (dJHHT‘CM) 1966 25,0 2X 7500 2250 21,6 3,7 Veranoska TPOD wu

S OT1PO®

8 F-111 (CLIA) 1968 35,0 | 2X9000 [ 2450 19,0 3,2 Kputio nepemelnioi

= CTPEJICBULHOCTH

<
E-206 (CCCP) 1967 2930 _

- VF-12 (SR-71) (CIOA) 1969 60,0 | 2X16000] 3300




ckoro B 1918 r. LleHTpa/abHOM a3pOruApOJHHAMHYECKOM HHCTUTYTE
(LATH).

CoBMeCTHBIMH YCHJIHMSMU OTeYeCTBEHHbIX KOHCTPYKTOPOB H yue-
HBIX GBbIIM CO3MaHbl CaMOJEThl, POCJaBUBIINEe HA BeCb MHp COBET-
CKyI0 aBHanuio. BOT ToIbKO HEKOTOpPbIE U3 HHX.

Camoner AHT-25, xouctpykiuu A. H. Tynonesa (puc. 4), Ha
KoTOpoM 3Kurax B cocrtaBe B. Il. Uxasosa, I' &. baiinykoBa 1
A. B. Beasxosa B 1937 r., a satem M. M. I'pomos, A. B. IOmaiues
u C. A. Jauuaun coseplinau GecrocafgouHbiil mepesaer yepe3 Ceep-
HBIH ToJIoC B AMepuKYy, MOKPhIB pacctosiHue Gosee yeM 10000 xm
H YCTAHOBHUB MHPOBble PEKOPALI AA/JIbHOCTH IOJeTa.

Puc. 3. IlepBmii  coBerckuit Puc. 4. Camoaer AHT-25, 1933 r.
1[eJbHOMETAJJIHUECKHH — caMOJIeT
AHT-2, 1924 r.

TpaneuueBugHoe, eJbHOMETANINYECKOE KPBIIO GONBLIOT0 YAMHU-
Henus (A=13) c roppupoBaHHOH OOIIUBKOA OGecrneyuBaso 3TOMY
CaMOJIETy XOpolllee a9pOJHHAMHUYECKOe KaueCcTBO W GOJBbIIYIO Hafb:
HOCTb LOJeTa.

CoBerckue BoeHHbIe caMoJeThl-ucTpebutenn M-16 (puc. 5) Kom-
crpykuun H. H. Tloaukapnosa (1933 r.) ¢ y6upalomiuMucsi B IO-
JeTe Iaccu npocaaBuau ceba B 6049x ¢ (amucramu B Hebe pec-
nmy6aukanckoit Mcnanuu.

BocbmMumoTopHbIi camoner-rurait  «Makcum T'opbxuii» (AHT-
20), cosxannbiii B 1934 r., Becus 42 T, u3 xoropuix 13,5 T cocraBasi-
Jla noJesHast Harpy3ka. Ero naccaxupckas kabHHa nMena mioumamnb
Gonee 100 M?, a pasMepsnl Kpblia, muomanbio 490 M2, yHUKaJbHbE
paxe ceifuac. CamosieT GBI LebHOMETAJJIHUECKUM C rodpUpOBaH-
HON OOIIMBKOH Kpblia U Qro3ensda M SIBIAACA CaMblM  OGOJbIIHM
CcaMoJIeTOM TeX JieT (puc. 6).

Camoanerni-ucrpebutenu: Mul'-3 (OKB, pykoBonumoe A. M. Mu-
KosHOM, puc. 7), k-1 (OKB, pykoBomumoe A. C. SIKoBJeBbIM) Ha-
ya/au CTpouTbcs cepuiiHo B 1940 r., a camouser-ucrpeburens Jla-5
(OKB, pyxoBomumoe C. A. JlaBoukuubiM, puc. 8) — B 1942 r.

TmarteabHo mono6paHHble aspoauHaMHUYecKue (GOpMbI, IpUMeHe-
HHE TIJIafKOH MeTasJJHYecKOd OOGIIHMBKH, HCIOJNb30BAHHE IOTAaHHOM
KYIENIKH TIO3BOJIM/IHM 3HAUHTEIBHO YMEHBLINTb a3DOJAHHAMHUUECKOe CO-
IPOTHBJIEHHE CaMOJIeTa.
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Camoner-ucrpebutens SIk-3 (1943 r., puc. 9) uMen CKOpPOCTh
cppimie 700 KM/4 W OBUI CaMbIM JIYYIIMM H CaMBIM JIETKHM HCTpe-

6uTeseM B MHDE.

Puc. 5. Cawmoner-ucrpebureap H-16, Puc. 6. Camoaer-rurantr «Mak-
1933 r. cuM Topbkuii», 1934 r.

3paMennthii camoser-wtypmoBuk Ha-2 (OKB, pykosomnmoe
C. B. UaplomunbpM, puc. 10), nposBanHbii ¢damuncramun «YepHast
CMepTb», UMeJ OT/HYHBle GoeBble KauecTBa. KaGuHa H j1BHTaTeNh

Puc. 7. Camouner-ucrpeGureib Puc. 8. Cawmoser-ucrpeburenp Jla-5,
MuTl-3, 1941 r. 1942 r.

3TOr0 caMoJjeTa ObLIM 3aKJIUeHbl B GPOHEBYIO KODOOKY, COCTaB-
JISBIIYIO CHJIOBYIO KOHCTPYKUHIO (plo3ensxa, KOTopasi HaJeXHo 3a-
UlKila/a JeTYHKa H MOTOpP OT OTHSI IIPOTHBHHUKA.

Puc. 9. Camoner-ucrpebutenp §k-3, 1943 r.

B copokoseie rombl KoMIEKTHBOM KOHCTPYKTOPOB NOJ PYKOBOJ-
ctBoM B. ®. BonxoBuTHHOBa GBI CO3MAH NMEPBHIl OTeueCTBEHHHII
PaKeTHHH camoser Bu-1 ¢ XKUAKOCTHHIM PEAaKTHBHBIM JIBHTraTejieM
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(puc. 11). Ha stom camosere Jseryuk, kanutan I' fI. BaxunBaua-
M, COBEPILU/ NepPBbIH KoJeT 15 mas 1942 r.

JIyumiuM B MHpe TIOC/IeBOGHHBIM DeaKTHBHBIM HCTpeGuTeseM GbLT
npusHaH coBeTckuit camoier Mul-15, cnpoexrupoanueii B OKDB

Puc. 10. Camoner-mirypmoBik Hin-2,1940r.  Puc. 11. IlepBolil oTeyecTBeHHBIH pa-
KeTHbI camoJjier Bu-1, 1942 r.

A. U. Mukosina B 1947 r. (puc. 12). OpuruHajbHasi KOHCTPYKIIHs
pasbeMHOro (rosenska ynpoliana Ha3eMHOe OOC/HyXKHBaHHE peak-
THBHOro jBurartets. CTpenoBuaHOe KpPBLIO OGECleuHBaJO XOpOIIue
a’poAvHaMUYeCKHe CBOKCTBA caMosera. MouiHoe BoopyXKeHHe (TpH

Piuc. 12. PeakTtuBHblll camoser-uctpeburenb  Puc. 13. PeakTusublil camoner-60M-
Murl'-15, 1947 r. 6apauposiuuk Ma-28, 1948 r.

NyIKH) pa3MeliaJoch Ha ClenHaJbHOM CheMHOM Jadere, 4yTo GbLIO
OYeHb YJA00HO /IS SKCIIyaTalluu CaMoJIeTa.
PacusieHeHHe KOHCTPYKIHH CaMOJIETOB Ha OTHENbHO U3TOTOBJsIe-

Puc. . PeakTuBHBIA maccaXKHpCKHH MarucTpaabHbIl CaMO-
ger Ty-104
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Mble TaHe Hd NO3BOJHJC PaJHKaIbHO PEHIHTb BONPOC 00 yMeHblle-
HHH TPYLOEMKOCTH H3TOTOBJEHHS CaMOJIETOB, YJYYIUHJIO HX Kayect-
BO U TeXHOJOTHYHOCTb. JIByXMOTOpPHBIH peaKTHBHBI 6G0oMOapAupOB-
muk Wn-28, crmpoektuposanubiil B 1948 r. B OKB C. B. Hablomuna

Piic. 16. PeakTuBHbll nac-
Ca:KIPCKUH caMoJeT
Ty-134

P—
Y
A3POo@ROT e cec0e co T

Puc. 15. MeXKOHTHHEH-
TaJbHbIi PEAKTHBHBIA nac-
caxupckuil camoser Miu-62

(puc. 13), uUMen OPHIHHAJIbHYIO KORCTDPYKIMIO, KOTOpasi TIPeACcTaB-
Jsijla HOBOe B TEXHOJIOTHH camoJieTocTpoeHusi. Ona obecrneunBaJia
GOJIbIIYI0 TOYHOCTb HM3TOTOBJIEHHS 3aJaHHBIX adPOAMHAMHUECKHX
(opM caMmoJsieTa, YTO IO3IBOJIMJIO TIOJNYUHUTb XOPOIIHE JeTHble Xapak-
tepucTukd. CKOPOCTb 3TOTM0 caMoJsieTa gocturana 940 xMm/u, HeCcMOT-
pPs Ha HeCTPEeJIOBUTHOE KPHLIO.
BceMupHO H3BeCTHBI COBETCKHE
CKODPOCTHBlE Tlacca)KMpCKHe caMo-
neter Ty-104 (puc. 14), Ty-124,
Ty-134 (puc. 16), Ty-154, cnpoex-
THPOBaHHBIE KOJIJIEKTHBOM TOH pY-

T HU » & it
Puc. 17 ;.lanb.jvm peaktuBHbii  Puc. 18. Tlaccaxupckuili Typ6OBHHTOBO#
TPaHCIOPTHBIH caMoer Ha-76 CcaMoJieT MeCTHbIX JHHUH AH-24

KoBoac1BoM A. H. Tymosesa; Ha-18, Un-62 (puc. 15), Wa-76
(puc. 17), cnpoektuposanHeie OKB C. B. Habwomuua., An-24
(puc. 18), An-10, camoser-rurant AH-22 (puc. 19), co3nanuble
B OKB, pykooaumom O. K. AHTOHOBHIM. CrpoeKTHPOBaHHBI
B OKB §I. C. SIxoBsieBa TpexaBuraTeabHbii SIk-40 (puc. 20) 3axy-
MIaeTCsl MHOTUMHU cTpaHaMu, BKaouas CIIIA.

Hanexuo oxpausior MHUDHBHIA TPYJ, HapoJOB BCEro COLHAJHCTH-

YeCKoro Jlal‘epﬂ COBpeMeHHbIe OT€UYECTBEHHbIE BOEHHBIE CaMOJIEThI
(puc. 21, 22).
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Ha cBepx3BYKOBBIX CKOPOCTSIX HAUMHAIOT JeTaTb M MacCaXHp-
ckHe camoJsieThl. PyarMaH COBETCKOH rpaKIaHCKON aBHAUMH — Ca-
Moner Ty-144 — umeer ckopocTb noJjera Gosee 2500 xM/u wu
nanpHocTb 6osee 6000 kM (puc. 23).

Puc. 19. Tsaxenblii TpaHCHOPTHBIA caMoJeT-
rurait AH-22

Cospatorcst aspobychl — IaccaXHUpPCKHe caMoJeThl ¢ (ro3eds-
JKaMH GOJIbIIOrO AHAMETPa H BMECTHMOCTH (WIHPOKOPOPMATHHIMH
¢ro3e/isKaMH), CIOCOOHBIE ePeBO3HTb HECKOJBKO COTEH NacCaXKH-
POB OHOBPEMEHHO.

Hosble ckopocTH noTpe6oBa/ i U HOBBIX KOHCTPYKLHUI CaMOJIETOB
H HOBOM TEeXHOJIOTHH HX H3roToBJeHHs. Ecau camoser GpaTbeB
Paiit cocross Ha 47% u3 mepeBa, 35% cocTaBasiu MeTaJJHYeCcKHe
yacTH, a 18% Maccel KOHCTPYKUHH NPHXOAHIOCH Ha TKaHb, TO 50%
MacChl KOHCTPYKIHH COBPEMEHHOT0 CBPEX3BYKOBOTO CaMoJeTa IpH-
XOMUTCS Ha ajIlOMHHHEBBIE CIIaBHl, 15 % Ha HepKaBeoOUIYIO H ApY-

Puc. 20. PeakTHBHBIN maccaxXup- Puc. 21. Janbuuit pakeToHocel
CKHA CaMOJIET MECTHBIX JIHHHFA
Ak-40

rue KayecTBeHHbIe cTasH, 15% KOHCTPYKUHH H3TOTOBJEHO H3 THTA-
HOBRIX cIyIaBoB M 159% H3 Tak Ha3biBaeMbIX KOMIIO3HIIHOHHBIX
MaTepHa/oB — IJIAaCTMACC, aPMHPOBAHHBIX BbICOKOTIPOYHBIMU BOJIOK-
HaMHu yrJaepona, 6opa u Jp.

B caMoJIeTOCTpOEHHH CTaNHu NPUMEHATb KpynHoraGapHUTHbIE JIH-
THIE JETa/H, MOHOJIUTHbIE NMaHeJH, KPYNHble IITaMIOBaHHbIE U IIpec-
coBaHHble faeTatu M y3abl. LIIupoko Hcrosb3yercs cBapxa, Nanka
H CKJIeHBaHHWe JeTaJjieil.
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Memnstiotcsl 4 mpoGJyeMbl, pellaeMble caMoOJeTOCTpouTeassMu. Ec-
JIM Ha 3ape pPa3BUTHA aBHAIMH MPHUXOAUIOCH GECHIOKOUTHCS O TOM,
yTOo6bl caMoJsieT BOOGIle B3JieTesl M JeTaJ, TO Tellepb OCHOBHBIMH H
yClelHO pelllaeMbIMU NpobaeMaMH SBJAITCS obecreuyeHHe Halex-

Puc. 22. BoeHHBII MHOrOIleJIeBOl CaMOJIET C KDPBIIOM H3MEHSeMOM
CTPEJIOBHAHOCTH:

a—moJieT C MaJiol CTPeJOBHIAHOCTbIO; O—moJer

60abIION  CTPENOBHA-
HOCTbIO

HOCTH, J10JIFOBEYHOCTH M 6e30TKa3HOCTH caMoJieTa, CO3LaHHe BHICO-
KOro KoM(popTa IJs NacCaxXKUpPOB U dKHMaxKa, obecneueHHe HeoOxo-
JAHMBIX 3KOHOMHYECKHX XapaKTePUCTHK: JelleBU3HbI TPOU3BOACTBA H
3KCIIyaTalU U caMoJseTa H T. .

CamoJsieT ceffyac CTaJ HeOThEMJIEMOH YacCTbi0 HAIlell JKHU3HH.
Her, nmoxanyil, Hu OnHOM OTpaci¥ HApPOLHOTO X03siCTBAa, rge Owl

Puc. 23. CBepx3BykoBoii maccaxupckuit camosier Ty-144

OH He HCno/ab30BajCs. DTO H TPAHCHOPTHOE CPEACTBO, YCIELIHO
KOHKypHpyloliee ¢ Ha3eMHBIMH CPeJCTBAMH IepeIBUKEHHS, U MOTY-
€€ cpexcTBO OGOPOHBI CTpaHbl, oGecneynBaoulee MUPHBIH TPYH Ha-
liero Hapopa.

PasBurue camoserocTpoeHus crnoco6CTBOBANO COBEpPLIEHCTBOBA-
HHIO u pyrux BUJOB JieTaTe/bHBIX aNllapaTOB: BePTONETOB U PaKeT
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Ha u cam camoJer nmpuoGpeTaeT BCe HOBblE M HOBBIE KayecTBa
Co3gaHbl caMOJIeThl, CIOCOOHbIE B3/1eTaTb H CaJUTbCSI BEPTHKAJIbHO
(camoJsieThl BepTHKaJbHOro B3jeTa M nocaaku — CBBII); ruppo-
caMoJIeThl, CIOCOOHbIE B3J/eTaTb C BOAHOH NMOBEPXHOCTH H CaLHThCH
Ha BOLY.

CoBpeMeHHBIll CaMOJIeT — 3TO He TOJNbKO CJI0XKHOE CTPOUTEIbHOE
COOpYy2KeHHe, HO W BecbMa HOPOToH B NPOEKTHDOBAHUH, H3rOTOBJIE-
HUH M 3KCIUIyaTallud OOBeKT, CO3[aHHe KOTOPOTO IOJ CHJY TOJbKO
60JIbLIOMY KOJIJIEKTHBY JIOJEH.

CamoJsieT nMeeT OrpoMHLIE TNepCNeKTHBH pPa3BUTHs, o6jajgaer
GOMbINMMH TTOTEHUHANBHBIMH BO3MOMXKHOCTAMH. O6/1aCTH BBICOT M
CKOpOCTei, Ha KOTODBIX JIETAlOT 'COBPEMEHHbIE CaMOJeThl, MOTYT
GbITb 3HAUUTENBHO YBeJHUYEHBI, a KPYr 3ajiay, BHIIOJHIEMbIX CaMO-
JeTaMil ¥ OPYTHMH JIeTaTeIbHBIMH aNmnapaTaMu, I[OCTOSIHHO pac-
IIHpSIETCS.

CoBeplIeHCTBOBaHHE CaMOJIETOB, NpeBpallleHHe HX B JeTaTe/b-
Hble annapaTbhl MacCoOBOI'O HCIIOJb30BaHUS OBIJIO OBl HEBO3MOXKHBIM
6e3 BBHIZAIOIUXCH AOCTHXKEHHH Da3JHyHBIX OTpaciedl HayKH, CBi-
3aHHBIX ¢ TIPOM3BOJCTBOM CaMOJIETOB, MX JBUraresed, o0opynoBa-
HHsl, TEXHOJIOTHEH HX H3rOTOBJeHHUs, 6e3 yCleXxOB aBHALHOHHOH IPO-
MBILIIEHHOCTH, ofecrneuyndBalolield BBINYCK OTPOMHOTO KOJIHYeCTBa
pa3Ho00pa3HbIX JeTaTeJbHBIX alllapaToB M CTaBlllell Tenepb OXHONR
U3 BaXKHeEHIIUX OTpac/aell NPOMBIIIJIEHHOCTH.

B Hacrosiiiee BpeMsi SICHO HaMeTHJIachb TeHJEHUUsT K CO3LaHHIO
MHOTODEXHUMHBIX, CBEPX3BYKOBBEIX CaMOJIETOB C KDBIIOM H3MeHse-
MO CTPEJIOBHAHOCTU. TakHe caMOJIeThl JOJIXKHEI HMETb XOpOIlIHe Ma-
HeBpeHHble XapaKTEPUCTHKH Ha JO3BYKOBBIX CKOPOCTSAX IoJeTa, 00-
JajgaTbh XOpOIIUMH B3JIETHO-NIOCAJOYHBIMH CBOHCTBaMHu (Hamnpumep,
UMeTb IJMHY pa3bera u npobera meHee 500 M) H OLITb CIOCOGHBI-
MU JIeTaTb Ha OOJIbIIHX CBEPX3BYKOBBIX CKOPOCTSIX H B JIIOOBIX YC-
JgoBuAX. VX KOHCTpYKUHSI NOJIXKHa OBITb CIOCOGHOI paboTaTbh Npu
BBICOKHX TeMIlepaTypax.

3a py6exxoM CO3LAIOTCA NPOEKTh aBHALHOHHO-KOCMUYECKHX CH-
CTeM, B KOTOpble BXOJST DaKeThl-HOCHTEJNH HJIH CaMoJeThl-pasroH-
IIMKH, HCIIOJb3yeMble KaK CTapTOBBIE CHCTEMBI I/ BBIBOAA B KOC-
MHYECKOe TPOCTPAHCTBO THIEP3BYKOBHIX caMojeToB ( M=4--12,
H=150--500 kM), CIOCOOGHBIX COBepLIaTb CaMOCTOATEJIbHYIO IO-
CauKy.

Takue aBHAMOHHO-KOCMHUYECKHe CHCTEMBI HAYT Ha CMeHY pa-
KeTHO-KOCMHYECKUM CHCTeMaM, a 3TO CO3[JaeT HOBYIO 06/1acTb IpH-
MeHeHHUsI NUJOTHPYEMBIX CaMOJETOB M HOBYIO TeXHUUeCKylo G6a3sy
IJI UCCJENOBAHUSI U OCBOEHHS IJIAHET COJIHEYHOH CHCTEMHBI.

B mupHoe BpeMst 0COGEHHO MHTEHCHBHO Da3BHBAETCS TpaKaaH-
ckas aBHauusa. Hapsagy co cBEDX3BYKOBBIMH JafiHEPAMHU IPOEKTHPY-
I0TCSl H CTPOSATCS OTPOMHBIE CBEPXTSXKeJble CaMOJIETH, CNOCOGHBIE
3aMEHHTb LieJible XKeJe3HONOpPOXHble cocTaBhl. ITocTossHHO Monudu-
UHPYIOTCA cTapble 06pasibl caMoJeToB. BenyTess pa3apaGoTKu HOBBIX
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caMmoJieToB Bcex HasHaueHuil. [Ipu s3TOoM Gouabluoe BHHMAaHHe yleJs-
eTcsi OlLleHKe 3KOHOMHYecKOoH 3()(EKTHBHOCTH HOBBIX CaMOJIETOB,
yJelleBeHHIO CTOUMOCTH HX MDOHM3BONCTBA, 3KCIUIyaTalMu H pe-
MOHTA, COBEPLUIEHCTBOBAHHIO HX KOHCTPYKUHH M TEXHOJIOTMH H3ro-
TOBJIEHUSA.

HenpepblBHOE COBEpIIEHCTBOBaHHE BCEX 00/acTell aBHALHOHHOM
HayKu H TeXHHKH SIBJISETCsl 3a/10TOM YCIIEXOB OTEUECTBEHHOH aBHa-
[H, BO3MOX¥HOCTH KOTOPOH BOMCTUHY HEHCUEPTIaeMbl.

HenapoM NOCTOSTHHO OGHOBJSIIOTCA aBHAaLMOHHBIe peKopabl. M Mbl
rOpAMMCS T€M, YTO MHOTHe U3 HHX INPHHALIEKAT HallUM COBeT-
CKHM JIeTUHKaM, OTeYeCTBEHHbIM CaMoJleTaM, CO3JLaHHBIM B COBET-
CKHX aBHALMOHHBIX KOHCTPYKTOPCKHX GI0pO.



TJAABA 1
OBLIUE CBEJEHUS

§ 1. OCHOBHBIE YACTH CAMOJIETA
H UX HASHAYEHHE

CamoJ/1eTOM Has3bLIBAIOT JieTaTeNbHBIN aNliapaT TsxKesee BO3LYXa,
y KOTOpOT'O NOAbeMHAasl CHJIa CO3JaeTcsl HeNOABHIKHOH HecylleH IO-
BEPXHOCTBIO (KPBLIOM) B pe3y/bTaTe O0TeKaHHs ee Haberamwlum
noTokoM Bo3ayxa. Cujia Tsry, Heo6XonuMas AJs I0JeTa, COo3aaeT-
Cs CHJIOBOH YCTaHOBKOH (pe-
AKTHUBHBIM JIBHUTaTeNeM HJIR
C TIIOMOLIbI0O BHHTOMOTOPHOI}
TPYNNBbI: BO3AYLUIHOTO BHHT&
¥ BpaIlaloUlero ero JABHra-
Tens).

OcHogHble uacTu camose-
Ta: KpBLIO, ONepeHHe, KOpuyc
(dro3ensiK), cuaoBsass ycra-
HOBKA,  B3JIETHO-IIOCafOYHBIEe
yCTPOACTBA U CHCTEMB! YIpaB-
- JeHus camoJgeroM (puc. 1.1).
Puc. 1. 1. OcHOBHBIE YacTH caMoJieTa: Kpbt/zo co3gaerT noaAbeEM-
1—KkpBITO; 2—omepeHue; 3—opraHsl ynpasienns; HYIO CHIY H o?ecnequsaer
4-aBiTaTeNLNan YOTANOBKE; S—BOTeTHOTIOCAION  IOMEPEUHYIO YCTOHYHBOCTL M

ynpaBJageMoCTb caMmoJjera, a
B caMoseTrax GeCXBOCTOH CXeMBbl M TIPOJOJIBHYIO YCTOHUHBOCTb,
M ynpaBaseMocTb. K Kpbly MOTYT KPEMUTbCsl JBHTATeJNH, OCHOBHbIE
CTOHKHU ILIACCH, NOJABECHBIE TOIINBHbIe 0aKH, arperathl BOOPYKEHHS
caMoJsieTa. BHyTpH Kpblia 06blYHO pa3meliiaeTcs Tonauso. Ha xpuuie
pacroJjaraloT yCTpOHCTBAa IJIsi yJAYUYlLleHHs B3JIETHO-NOCALOUHBIX Xa-
pPaKTepHCTHK caMoJieTa, HX Ha3blBalOT CpPENCTBAMH MeXaHH3allHk
Kphlya.

Onepenue camosera oGecrieunBaer GanaHCHPOBKY camoJieTa Ha
3alaHHBIX yTJIaX aTakKd WM CKOJbXKEHHS, a TaKXKe INPONOJBbHYIO U
NYTEBYIO YCTOHYHMBOCTb U YNpaBJseMOCTb. PasinuyamoT BepTHKAMb-
HOe omnepeHHe, ofeclneynBalollee YCTOHYHBOCTb H  VIPaBJASEMOCTb
caMoJjieTa OTHOCHTENTbHO BEPTHKAJbHOH OCH, H TOPH3OHTAJIbHOE Olle-
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.enne, vGecreunBalollee yCTOAYMBOCTb H YNPaBJISEMOCTb CaMOJIeTa
OTHOCHTE/bHO TOPH30HTAJIbHOM NOMepeuloi ocH  (NPOAOJbHYIO yC-
TOHUMBOCTb H YNPaBASeMOCTb). )

YacTh ONepeHHsi MOXKeT ObiTb HENOABHMKHON HJIH OrpaHHUEHHO
IOJBUIKHOM, a 4acTb OTKJIOHseMo#. [locienHsis HasbBaeTCs pyaen
(pys1eM NoBOPOTa — Y BEPTHKAJLHOTrO ONEpEeHHs, PyJeM BBICOTHI —-
y TOpH30HTAJbHOTO onepenusi). Ha cBepX3BYKOBBIX CaMOJIeTaX Ofe-
penue MOXKeT OBITb LEeJTHKOM OTK/IOHACMBIM.

drozensgic camosera (KOPNMyC) CAYXHT I/ pasMelleHHsl B HeM
sKMnaxa, 000pYLOBaHHUsA, TPY30B H Mp., a TaKxKe JJIs 3aKpen/eHus
Ha HeM BCeX OCHOBHBIX 4acTeii camMoJieTa M ero arperatos. B neko-
TOPBIX CJyd4asixX MOXeT HCIIONb30BAaTbCS W It CO3JaHHs TOLXBEM-
HOH CHJIBI, AJsl UEro eMy NpHAaeTcs clenHaabHas ¢opma.

Cun08as YCTAHOBKA CAMOAETQ BKJIOUAET OBU2ATEAbHYID YCTA-
HOBKY: JBHraTe]b C BXOJHBIMH H BBIXOJHBIMH YCTPOHCTBAMH, a TakK-
Ke cucTeMaMH, 06ecrneyHBalOIMMH HOPMaJbHyI0 paboTy JBHraTesst
i 6e30macHOCTb ero 3KCIvlyaTauuu (CHCTeMaMH 3amycKa, ynpasie-
HHs, pPeryJiupOBaHHUsA, OXJaXJeHHs H CMa3KH JABHraTess, NPOTHBO-
TIOXKAPHOH M NpP.) U TONAUBHYr0 cucremy camonera. CunoBasi ycra-
HOBKa MpelHa3HaueHa M CO3LaHHS HeoOXOAMMOH JJs TnoJera
CHJIBI TSITH B Pa3/IMYHBIX YCJOBHAX MoJjera. Y CaMOJEeTOB C NOpIIHe-
BHIMH [BHTATeJISIMH TATa CO3MaeTcs C NOMOLIbIO BO3AYLIHBIX BUH-
TOB; Yy CaMOJIETOB ¢ TYpPOOpPEeaKTHBHBIMH HJHM DaKeTHbIMH ABHraTe-
JSIMH TSra CO3JAaeTCs peaKLHeHl BHITEKAIOMIMX M3 COMJIAa TFOPSYHX
rasoB; y CaMOJIeTOB C TYpPGOBHHTOBBLIMH JBHraTeJIsIMH OCHOBHYIO
YacTb TATH CO3IaeT BO3AYUIHBIA BHHT, OCTAJbHYIO — peaKIHs ra3oB.

Baaerno-nocadounsle ycrpolcraa o6ecneynBaloT ONUpaHue CaMo-
JIeTa O NMOBEPXHOCTb 3eMJH (MM BOJbI) NpPH CTOSIHKE, €ro NepejiBH-
JKeHue Npu B3JeTe H Mocaike I MaHEeBDHUPOBaHHe Ha 3eMJe, a Tak-
JKe obecreynBaloT HEOOGXOAMMEbIE B3JETHO-NIOCAf0YHbBIe CBOHCTBA Ca-
Moseta. K B3/1€THO-TIOCAMOYHBIM YCTPOHCTBAM OTHOCSITCH: IIACCH,
oGecreynBalolie NepenBUKeHHe caMoJeTa Ha KoJecaX HJH JbDKax
H aMOpTH3aLHIO y1apoB O 3eMJIO NPH B3JeTe U Nocajke; CPeAcTBa
B3JICTHO-NIOCAaJOYHONH MeXaHH3allHM, NONOJHHUTENbHbBIE pa3rOHHBIE U
TOPMO3HBIE YCTPOHCTBA.

"CuCTe/'rlbt Ynpasaenus camoareTom — 3TO COBOKYIHOCTb yCT-
POHCTB, obecneyuBalOWUX yNpaBJieHHe IBHXKEHHEM caMoJeTa, T. e.
€ro Tpaexkropue# (OCHOBHAf YacCTb) M MHOTOYHMCJIEHHBIMH arperara-
M camoJsieTa (BCIIOMOTaTe/NbHAasl YacTb).

OcHoBHast cucteMa ynpapJ/ieHHsI BKJIIOYaeT B cebsi:

KOMaHJHble polyaru B KabuHe JIETYHKA;

NPOBOAKY K OpraHaM ynpaBJieHHs caMoOJeTOM (PYyJsiM BBICOThI
HJIH K ynpaBisieMOMy cTaGUIH34TOPY, a TakKxkKe K 3JepOHaM, pPyJasu
HanpasJieHus u mp.);

arperatel, oGecrneynBaloliye OTKJIOHEHHE OPraHOB YIpaBJeHus, i
YCTPOHCTBa, obecrneunBalolie HEOGXOMUMbIE XapaKTEePHCTHKH  yC-
TOMYHBOCTH H YyNpaB/JsSeMOCTH CaMoJieTa.
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OcCHOBHBLIM Ha3HayeHHEM caMoJieTa, KakK H JI000ro JeTaTeJbHOIO
annapara, siBJsieTCsl JOCTaBKa ONpeJes]IeHHOro Irpy3a Ha 3afaHHOe
paccTosiHie NPH ONpeeJeHHBIX YCIOBHUAX.

Jns BHIMOJIHEHHS] 3TOM 3aJaud, MOMUMO IE€pPEeYHCHAEHHBIX BBILIE
OCHOBHBIX yacTeil, caMoJieT OOJXKeH HMeTb HeoOXOIUMBbIHI 3armnac
TOIJIMBA, COOTBETCTBYIOIIEE €ro Ha3HaueHHI0 060pyaoBaHue, BOOPV-
JKeHHe U 3KHIax.

Boopyxenue camosera nmoapasmensitoT Ha HaCTymaTeJbHOe H
o6opoHuTenbHoe. OHO BKIIOYaeT NepeBO3HMBIE BOGHHBIM —CcaMoJie-
TOM pakeTbl, 60MOBI, NyLIKM M CHapsAbl, a TaKke anmnaparypy,
obecneunBaiomyo 3pGHeKTHBHOE UCIOJNb30BAHHE 3TOTO BOOPYIKEHHS:
TIpUILeJIBl, YCTPOUCTBA AJS NIOABECKH BOODYXKeHHd Ha caMoJieTe, yCi-
poiicTBa yIpaBJIeHHs OPYyXHeM U np. B cooTBeTCTBMM ¢ Ha3BaHUeM
060pOHHUTENbHOE BOODPYXKEHHE CJAYKHUT AJsi NMPOTHBONEHCTBUA Hara-
IIeHUIO CaMOJIeTOB-ucTpebuTeseil 1 BO3AEHCTBHIO Ha3eMHBIX CpPelCTB
IIBO nporuBHuka. [ToMUMO CTpesNKOBO-NYIIEUHBIX H paKeTHHIX 000-
POHUTEJbHBIX YCTAaHOBOK, a TaKiKe CPelACTB pPaJHONOKaLHOHHOT.
NPOTHBOJEHCTBHS B 3TO BOOpPYKEHHE BKJIOYAIOT OpOHIO, NMPHMECHs-
e€MYIO /15 3alUUThl 3KUNa)Ka U HauboJiee OTBETCTBEHHBIX arperaton
OT BO3/1eiCTBUS 6OEBBIX CPEACTB NPOTUBHUKA U T. II.

Ixunan o6cay}KUBaeT caMoJieT Ha 3emse B Bo3ayxe. Coctas
IKHUIaXKa 3aBUCUT OT Ha3HAUeHUsT caMoJjeTa. lak, Hampumep, 3KH-
max caMoJieTa-UCTpeOHUTeNs] COCTOMT yallle BCErO U3 ONHOTO YeJso-
BeKa JIeTUHKa, a TSXKEeJNOro caMmoJera — U3 JBYX JIETUMKOB, LITYp-
MaHa, pagucra u G0pTHHKeHepa.

B 3aBHCHMOCTH OT BBINOJHS€MBIX (YHKHHH MOXKHO BBIIEAHTb
clefyioliie BUIB 000py008aHUSR CAMONCTA:

ITHJIOTA’KHO-HaBUTalHOHHOE Y KOHTPOJILHOE,;

3/1eKTPUUECKOE;

paauo3/JeKTPOHHOE,;

BLICOTHOE H KHCJIODPOJIHOE;

NTHeBMaTH4eCKOe M PHJIpPaB/IHYecKoe;

MeXaHHyeckoe M BCIIOMOraTe/JbHOe (CaHHTapHOe, aBapHiHO-cna-
caTenbHOE U [p.).

Ko/suuecTBOo ycTaHaBAMBaeMOro Ha caMoJeTe 000pPYIOBaHUA H
€ro Macca 3aBHCAT OT XapaKTepa BBITIOJIHAEMbBIX JTaHHBIM CaMOJIETOM
3ajay, pa3MepoB CaMoJIeTa, YHCJIEHHOCTH €ro SKHMa)Ka H IaccaxH-
POB, JIETHBIX CBOHCTB caMoJsieTa (BBICOTBI, CKOPOCTH, JaJbHOCTH H
NIPOLOMIKHUTEIbHOCTH TI0JIeTa) .

BaxnocTb, MHOroo6pasue U CI0XKHOCTb (QYHKIHH, BHITOJHAEMBIX
KOMIIJIEKCOM O06OpYNOBAHUSA caMoJieTa, ClelH(pUUYHOCTb YCJAOBHH ero
3KCITyaTalMu SIBJASIOTCS TIPHYMHAMH BeCbMa BBLICOKHMX TpeOOBaHMI,
npeabsBAseMBIX K HeMy. HanexHocTb melcTBHA 0060pyLOBaHUs
dakTHyecku omnpenessieT HagexHoOCcTb camosera. CoBpeMeHHBIH ca-
MOJIET HACTOJIBKO HacCBIIIeH BCEBO3MOXHBIM 000pyLOBaHHEM, YTO
HepeaKO CTOUMOCTb 3TOro 060pYyNOBAaHHSI HAMHOTO NpeBbIIaeT CTOH-
MOCTb KOHCTPYKLHH CaMoJ/eTa C ABHTaTeNbHOH ycTaHOBKOH. Oco-
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GeHHO 3TO OTHOCHTCS K BOEHHBIM CaMoOJeTaM, Ype3BblYaiHO HacChl-
{(cHHBIM DaJHO3JEKTPOHHBIM O0GOpYyLOBaHHEM, o?ecneqnsaxoumm
[oJ1eT B JIOOBIX METEOYCJIOBHSIX, IOHCK H aTaKy leJseH, NoJeT Ha npe-
1eJbHO MaJbIX BbICOTAX H AP.

§ 2. TPEBOBAHHY, NPENABSIBJASIEMbIE K CAMOJIETAM

MHoroJeTHHI ONBIT NPOEKTHPOBAHUSA, NPOU3BOJACTBA H 3KCIIya-
TalH CaMOJIETOB I1103BOJIsIeT COPMY/IHPOBaATh TPeGOBaHusl, Tpelb-
apasieMble K HIM, HX KOHCTPYKLHH, 000pPYJOBaHHIO, arperatam.

Taxue Tpe6GoBaHHsg OObIYHO pasjensioT Ha oowue (OTT) wu
raxtuxo-rexnuyveckue (TTT). OTT BelpaGoTaHbl ANUTENbHON NpakK-
THKOH 3KCIIyaTaldH M NPeLbABJAIOTCS KO BCeM caMoJieTaM He3a-
BIICHMO OT HX Ha3HaueHusa. g rpakjaHCKHX CaMOJIeTOB, HampH-
Mep, 5TH TpPe0OBaHHS H3/1aralOTCs B HOpPMax JeTHOH TOMHOCTH
rpaxmaaHCKHX CaMOJeTOB.

TTT npeansBISIOTCA 3aKa3YHKOM K IIPOEKTHPOBILHKAM caMoJie-
Ta u GaKTHUECKH ONpPeNe/sIOT B JajbHEHIIEM ero «JIuio». JTH Tpe-
6oBaHUsl MOTYT OBITH pa3fieJeHBbl Ha JIETHO-TAKTHYECKHEe, TeXHHUe-
CKHe U CHelHaabHbIe.

JleTHo-TakTuuecKue TpebOBAHUS ONPEIESIOT OCHOBHBIE JIETHLIE
XapaKTePUCTHKH caMoJeTa, HCXoAsd H3 TpebyeMBIX TaKTHUECKUX
CBOMCTB /IS BOEHHOTO caMoJeTa H/JIH 3KOHOMHUYECKHX XapaKTepHucC-
THK AJIS CaMOJIETOB Tpa)KJaHCKOH aBHalUH. JIeTHble XapaKTepHC-
THKH caMmoJ/eTa 3ajfaloT, HCXOAs M3 aHaau3a 3ajxay, KOTOpble 10.-
JKCH BBINONIHATbL NPOCKTHPYEMBbIH CcaMOJIEeT, TaK UYTOOBl 0OeCleunTh
BLICOKYIO 3()()EeKTHBHOCTb €ro B 60€BOM H 3KOHOMHYECKOM OTHOLIC-
misiX. AHa/lM3 103BOJIsIET ONpENeNuTh 1Jisi  camoJera TpebyeMbie
JeTHbIe CBOHCTBA, COCTaB 3KHIAaxa, BEIOpaTb Heo0XxoaumMoe o6opy-
JlOBaHHE H BOODYXKeEHHe, OLEHHTb MacCy IepeBO3UMBIX TPY30B HJIH
UICJI0 NaccaxKUupoB.

JleTHo-TaxkTHYecKHe TPeGOBAHHS ONpEALSIIOT:

1) MakcuMaabHyIO CKCPOCTD 10J1€Ta Viax;

2) KpeficepcKyio cKopocTb mosera Vip;

3) noros0k mosiera camoseta Hyor;

4) MHHUMAJIBHYIO CKOPOCTb TOMETa Vi,

5) CKOPOMOABEMHOCTh CaMoJieTa: HaHGOJbUIYI0 BePTHKAAbLHYIO
CKopocTb Vy, BpeMst Ha6opa 3amaHHOM BBICOTH fyag)

6) manbHOCTb moseTa camonera L;

7) ManeBpeHHble XapaKTePHCTHKH CaMOJeTa: pajuyc pasBOpOTa
I(11311pa>l(a) Ruup, BEPTHKANbHYIO H TOPH3OHTAJIbHYIO TEPErpy3KH 1,

Ny,

8) B3JeTHO-IIOCANOUHble XapaKTEePHUCTHKH: CKOPOCTb  OTphIBa
camonera Vorp, aauHy pas6era Ly u pauHy B3JIETHOH AMCTAHLIUH
Ly, Y10CaN04HYI0 CKOPOCTb Vyoe, AIMHY npoGera Lpp W QJIHHY TIO-
Ca104YHOH NMCTAHUHUH L.

B npouecce npoexruposanua nomKHE GHITH YUTeHBl CJeAylolHe
Texnuueckue Tpe6osanus:

23



1) nmpoYHOCTHBIE, ONpefesollie YPOBHH PaCUeTHbIX HarpysokK U
3aTlacoB MPOYHOCTH U KECTKOCTH KOHCTPYKLIHU IIPOEKTHPYEMOTro Ca-
MOJIeTa;

2) sKcmyaTalHOHHBIE, ONpeNesIollHe YCAOBHS 3KCIJyaTalHu
6yaymero camoJsieTa 4 HalpaB/leHHbIe Ha O0ecredeHie ee MPOCTOTHI
U yno6CTBa;

3) TexHoJlorHuecKHe, HalpaB/eHHble Ha ofecrneyeHHe MPOCTOTHI
¥ JelIeBU3Hbl U3TOTOBJEHHS H PEMOHTA caMoJera.

JIeTHO-TaKTHUeCKHEe ¥ TeXHHUeCKHe TpPeOOBAaHUS K CaMOJIETY OIl-
pelnessiioT ero reoMeTpHYeCKHe MW a3pOJMHAMHUUECKHE TapaMeTphl,
THII U XapaKTePUCTHKH JBHUIaTeJbHOH YCTAHOBKH, COOTBETCTBYIOILHE
JIOCTUTHYTOMY YPOBHIO Pa3BUTUS HAYKH U TEXHHKH.

Cneyuanbrole Tpebosanus onpenesiioTcss crnenuduxoil Ha3Hau2-
HHUS IPOEKTHPYeMOro caMoJera.

Crioco6bl BBEINIONIHEHHUS] NIOCTABAEHHBIX 3aKa3yHKoM TpebGoBahuii
MOFYT ObITb pa3auyHbBIMH. OHH 3aBHCAT OT OOILIEro YpPOBHfl pas3BH-
THA TeXHHKU. Hanpumep, uToGel 06ecneunTb 3afaHHYI0O MaKCHMaJb-
HYIO CKOPOCTb Il0JIeTa, HeOOXOAUMO YYHTBIBATb TeXHHUYeCKHe BO3-
MOXHOCTH CO3JaHHUsl caMoJjleTa C TIOTPEOHBIMH a3pOJMHAMUYECKHMH
napamMeTpaMi U BO3MOXKHOCTb yCTAaHOBKH Ha HeM [BHraTeJeld C He-
0O6XOOUMBIMH XaDaKTepucTHKaMu. Tpe6oBaHHe MoJyyeHUs GOJAbILOH
IaJbHOCTH IOJIETa MOXKET OBbITb YAOBJIETBOPEHO MO0 MyTeM HCIOJb-
30BaHUs 0OJbILOrO 3amaca TOIVIMBA, YTO YTsiXKeJseT CaMoJeT H Je-
JIaeT ero MeHee MaHeBpPEHHBIM, JUOO MyTeM MOJYyYeHHS BBICOKOTO
A3pOJMHAMUYECKOrO KayecTBa CaMoJieTa HJIM 3HAYHTENbHOTO yJIyH-
LIeHHsT PACXOJHBIX XapaKTepHUCTHK ABUTATENbHOH YCTaHOBKH, UTO
TeXHHYECKH He BCerga BO3MOXKHO.

B npouecce npoekTupoBaHusi BbIOMpalOT Hanbosee palHOHa/b-
Hble NyTH BHINOJNHEHUS BBLIABHHYTHIX 3aKa3YHKOM TpedOBaHHUMH, KOTO-
pBle 3a4acTylo OKa3bIBaIOTCS NMPOTHBOpeuBbLIMH. [logo6HBIE NpOTH-
BOpeYHA XapaKTepHbl [J/s JMIOOBIX CO34aBaeMbIX COOPYXKeHHH HJIH
MeXxaHH3MOB. Ho B aBHAILMOHHBIX KOHCTPYKUHAX, B KOTOPBIX OIHHM
13 OCHOBHBIX TpeGOBaHUH AB/sETCA TOJNyueHHe HAaHMEHbIleH Macchl,
OHHM NposiBAsiioTCS Haubosee octpo. IIpoTuBOpeunBEl, Hanpumep,
Tpe6oBaHUA YHAOOCTB 3KCIJyaTaluuu M TpeOGoBaHHe oOecleyeHHs] He-
©00XOAMMOH NPOYHOCTH KOHCTPYKIHH IIDH HEH3MEHHOH ee Macce, Tak
KaK IOCTAHOBKA JI000T0 3KCIIyaTalMOHHOTO JIIOYKA yJayuydiaer
yc/aI0BUSl 0OCAYXKHBAHHA CaMOJieTa, HO yMEeHbIaeT NMPOYHOCTb €ro
KOHCTPYKIHH.

TpebGoBaHue nosyuyeHuss MaKCHMaJbHOH CKODOCTH IMOJIeTa AUKTY-
©T HeOOXONMMOCTb IPHMEHEHHS TOHKOTO CTPEeJOBHIHONO KphliIa
60/IbIIOH yIneNbHOH HAarpyskoi, a Tpe6OBaHME XOPOIIHX B3JIETHO-
MOCaAOYHBIX XapaKTePUCTHK — TOJICTOIO HECTPEJOBHIHOrO KphlIa
.C MaJIOH yJIeJbHOH Harpy3Koil.

Ecan nporuBopeune He HOCUT pe3KHil XapaKTep W YHOBJETBOpE-
HHe OJHOMY Tpe6OBaHHMIO He CHJBHO yXyAlllaeT CBOHCTBA, CBfA3aH-
Hbple C APYTMMH TpeOOBaHHUSIMH, TO INpPENNOUTEeHHe OTHAaeTCs 3TOMY
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TpeGOBaHHUIO. Tak, npuMeHeHHe B CaMOJETOCTPDOEHHHM IOTaHHOH
kJeNKH MO3BOJNHJO CYLIeCTBEHHO CHHU3HTb a3pPOJMHAMHYECKOe COf-
oTHBJEHHE caMoJieTa TNPH CPaBHHTEJbHO HeOOJBbIIOM YCAOXKHEHUH
TeXHOJOTHH €ro NPOH3BOJACTBA M DEMOHTA W NPH HE3HAUYHUTEJbHOM
CHHUXKEeHUH TPOYHOCTH OOIUUBKH CaMOJIeTa.

Ecu NpPOTHBOpEYHs HOCAT AaHTOMOHHCTHUECKHH XapakTep H
yIOBJIETBOPEHNHE OJHOMY TPeGOBAHHIO Pe3KO MPOTHBOPEUHT APYTHM,
TO KOHCTPYKTOPBI HAYT MO IYTH KOMIIPOMHCCA, T. €. yAOBJETBOPAIOT
nepBOMY TPeGOBaHMIO HE MOJHOCTBIO, a YACTHYHO, COIVIAIIAsiCh MpH
5TOM M C HEKOTOPBIM YXYALIeHHeM APYIHX CBOHCTB. Tak, XKesaHue
neTaTh CO CBEDX3BYKOBOH CKOPOCTbIO NMOTpPebOBa/lO YCTAaHOBKH Ha
caMoJieT O4YeHb MOLIHBIX [BUraTesed M HOBOTO JONOJHUTENbHOTO
06OPYIOBaHHSA, a 3TO TPUBEJO K YBEJIMYEHHIO MacChl CaMoJeTa.
[TosTOMY COBPEMEHHbIH CBEPX3BYKOBOH CaMOJIET B HECKOJbKO pa3s
TAkenee NoJOGHOTO caMoJieTa, JeTawllero ¢ J03BYKOBOH  CKO-
pOCTbIO.

Co3nanne camoJsera TpeOyeT Pa3yMHOTO KOMIIDOMHCCHOTO pe-
uieHusl BceX NpobJsieM, BO3HHKAIOIIHMX H3-3a NPOTHBOPEUYHBOCTH Tpe-
6oBanuit. TonbKO Takoe pellleHHe OydeT HaWJIyylIUM 06pasoM co-
OTBETCTBOBATb Ha3HaueHHIO camoJeTra. M 3T0 Hamo yuuThHIBaTh NpH
pa3paboTKe Tpe6GOBaHHMH, NpelbsBASEMBIX K KOHKPETHOMY CaMo-

JIETY.

§ 3. KIACCH®HUKAL U CAMOJIETOB

[IInpokoe HCcnonb30BaHHE OTPOMHOI0 KOJIHYECTBA CAMOJIETOB pas-
JHYHOTO Ha3HaYeHHsl, KAK B HapPOLHOM XO3sIHCTBe, TaK U JJs BO
eHHBbIX leJiell, nesaeT HeOOGXOMUMON KJacCHOHUKALUIO CaMOJIETOB I
pas/MYHBIM NpU3HAKaM: II0 MX Ha3HAueHHIO, O a3pPOAHHAMHUYECKOMH
cXxeme, M0 KOHCTPYKTHBHBIM H IPYIHM NpH3HAKaM.

KJIACCH®HKALLUA CAMOJIETOB IO HA3BHAYEHUIO

Hasnauenne caMosieTa siB/sieTCs OCHOBHBIM IPH3HAKOM, OTJIHYa-
IOI[MM CaMOJIETHl. Y2Ke YIOMHHAJIOCh, YTO JIETHO-TAaKTHYEeCKHE CBOIi-
CTBA €aMOJIETOB H HX YKOHOMHYECKHE XapaKTePUCTHKH OTNpeNesioT-
Cs1 Ha3HAayeHHEM CaMOJIETOB, 3allayaMH, KOTOpble OHH BBITIOJIHSIOT.
HasnaueHne caMosieTa yacTo ompejessieT KOHCTPYKLUHMIO CaMOJeTa,
ero paamepsl 4 0OCOGEHHOCTH.

ITo sTOMy NpH3HAKY pPa3.HYalOT BOeHHble H I'PaX{IaHCKHE CaMo-

JIEThI.

Boennsie camoersl

CoBpeMeHHbI€ BOECHHbI€ CaMOJIEThl BBINOJNHAIOT pasJjnuHbie 6Goe-
Bble 3apauyd. CaMOJIeThl HCNOMB3YIOTCH B BOEHHO-BO3AYLIHBIX CHJIAX
(BBC), B aBHalli BOEHHO-Mopckoro ¢sota (BM®) u nporuBoBos-
aywnoir o6oponbl (ITBO).
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Asuauus BBC Bkaouaert:

a) ¢pouToBylo (ucrpeburenu, HcTpebuTenn-60MO6apaUpPOBILHKY,
¢ppoHTOBBIE 6O0MGapPAHPOBUIMKH-DAKETOHOCIB, pAa3BeIYUKH H 1p.);

6) nanbHIoi0 (majbHHEe paKeTOHOCHBl M 60MGapAHPOBLIHKI,
JdaJjbHue pa3BeIUUKH U OD.);

B) BOGHHO-TPAHCIOPTHYIO (H€CAHTHO-TPAHCIIOPTHBIE CaMOJETH
u ap.).

Puc. 1.2. Camoser-ucrpe6uress Puc. 1.3. Bom6apanpoBIUK-pakeTOHOCEI]

Asunauus BM® Bkaouaer:

a) 6a3oByio (6eperoByio), B KOTOPYIO BXOAST pPaKETOHOCLHI M
caMOJIeThl-pa3BeIUUKH;

6) xopabeJsbHYIO, B KOTOPYIO BXOAAT BepTosetsl I1J10.

Ha cayx6e IIBO cocToaT ucrpeburenu-nepexBaTunkKy pasyany-
HBIX THIIOB.

Cawmoutersl-uctpebutenu (puc. 1.2) u wucrpeburenu-6ombapmau-
POBILUKH NpeJHa3HAUYeHBl IJIs1 YHHUTOXKEHHUS BO3NYLIHBIX M Ha3eM-
HBIX ULeJed npoTuBHHKA. OHu
06JiafaoT OOJbIIUMH TOPH-
30HTAJbHBIMH M BepTHKaJb-
HBIMH  CKOPOCTSIMH  TOJIETa,
0OJBIIHM IMOTOJKOM, BBICOKOH
MaHEeBPEHHOCTbIO, MOIHBIM BO-
opyxeHneM. MoryT BecTH BO3-
oyuHble 60 C caMmoJieTaMH
IPOTHBHUKA, YCIELIHO YHUYTO-
)KaTb HX, 3pPeKTUBHO HOpa-

Puc. 1.4. CamouJieT-nepexsar- XaTb TaHKH, XKHBYIO CHJIY
unk YF-12A U [Opyrde Ha3eMHble LU
Bpara.

Bom6apaupoBuuku-pakeroHocusl (cM. puc. 21, puc. 1.3) mpen-
Ha3HaueHbl MJIs MOpaxKeHus liesaell B ThlJIYy NPOTHBHMKA. BombGapnu-
pOBLUHKU-paKeToHOCHbI BM® neiicTBYIOT NDOTHB MODCKHUX ILieJseii
IIPOTHBHHKA H HX 6a3. DTH caMoJseThl 00/afalT GOJbIIOH Tpy30-
IOABEMHOCTbIO, HMEIOT GOJbLIME pa3Mepbl M INOJETHYI0 Maccy, Mo-
TyT COBepIUATb IJHUTeNbHble IOJEThl Ha NO03BYKOBBIX M CBEPX3BYKO-
BBIX CKOPOCTSIX, Ha GOJIBIIMX M MaJblX BBICOTaX.
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BOeHHO-TPAHCIOPTHBIE CAMOJIETHl NpeHA3HAYeHBl [JIs1 IepeBo-
30K BOHCK # GOEBOH TEXHHKH, 1eCaHTHPOBAHUSA (mapammoTHOTO HJA
[0CaIOYHOTO) BOMCK M TEXHHKH, BbIBO32 PAHEHBIX H BbINOJIHEHHS

JApyTuX GyHKIUHA.

I'paxkpaHCKHe CaMOJeThl

CaMoJieThl TPaxK/AaHCKOH aBHALMH NpeJHa3HayeHbl VIS NepeBol-
KH rpY30B, ACCaKHPOB, MOYTH ¥ BBINOJHEHHS Pa3/HYHBIX HaPOIHO-
x0351iicTBEHHBbIX 3a4ay. Pa3inyalor maccaxupCKue, rpy3oBbIe, yueb-
Hble CaMOJIETHI H CaMOJIeThl CIelHaJbHOT0 HapOAHOX03AHCTBEHHOTO

Ha3HaueHHsI.

Puc. Ilaccaxnpckyue caMoJeTbl MECTHBIX JIHHMI

Haccaofcupcrcue camonrerevl pa3neasdaroT Ha CcaeAyloliue KaaccChl:

1) MeXKOHTHHEHTAaJbHbIE CaMOJETHI, ¢ GOJIBIION JaJbHOCTHIO MO-
aera no 12000 kM n rpysonombemHoctblo Gosmee 20 T (M1-62,
Ty-114);

2) MarucTpajbHble CaMO.IeThl, KOTOpbie 06CAYXKHBAIOT aBHAMIHUMU
PA3MIUHLIX 11POTSXKEHHOCTEH:

@) JlaJibHUe MarucTpaJsbHble CaMoJIeThl, ¢ AaJbHOCTHIO TI0JeTa 10
6000 kv u rpysonogbemuocTsio 12—15 T (Mi-76);

0) MarucrpajbHble caMoJIeThl, CO CpeiHeil aJbHOCTBIO TOJeTa
.11(_)4;1000 KM u rpysonogbeMHoctbio 9—12 1 (Ma-18, Ty-104, Ty-
04);
B) MaricTpasibHble CaMOJIETHI, ¢ MaJoil AadbHOCTSI0 10 1500 KM,
" rpysonoxbemuocTsio 10 5 1 (An-10, Ty-124, Ty-134);

3) maccaxupcKue caMoJeTE MCCTHBIX JHHHI, C AaJbHOCTBIO TO-
1Xera 10 1000 kM 11 HeGOIBbIIOL rpysonoabeMHOCTbIO (5Ik-40, An-24.
H-14 «ITuenkay, puc. 1.5, a; Be-30, puc. 1.5, 6).

I'pysoseie camorers: (puc. 1.6) cayxaT pJsi MepeBO3KH pas/uy-

H
IPIX TPY30B 11 MOTYT CyIIECTBEHHO OT/IHYAThbCS 1O pa3MepaM H Tpy-
30TlO,’1"be.\/IHO'CTH.

Ocnosnoe TpeGOBaHHe K HUM — 3KOHOMHYeckas  3(dex-
THBHOCTb.
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Cnet;ua/zusupoaaﬂﬂbte camoaerst HapO}lHOXO3ﬂl’ICT‘BeHHOI‘O Ha3-
HayeHHus: CeJbCKOX03AHCTBEHHBIE, caHuTapHble, OJid OXPaHBl J€COB

Puc. 1.6. I'pysoBoit camoser

OT II0XKapOB H BpefuTeJNel; Jef0BOl, pbIOHOH, 3BEpOBOU ‘pa3BeKY;
JJ1s1 a3podOoTOCHEMOUHON paboTHl U Ap.

KITACCHPHKAL U CAMOJIETOB MO ASPOJAUHAMHYECKON CXEME

AspoxuHamMuyeckasi cxeMa CaMmoJieTa XapaKTepu3yercs KoJuue-
CTBOM H B3aUMHBIM pacIlOJIOXKeHHeM €ero HeCyL(HX IOBEPXHOCTEeH:
Kpbla M ONepeHusl.

CoBpeMeHHbBIe CaMOJIETHl BBINOJNHAIOTCA MO
TpeM a3pOoJHHAMHYeCKHM CXeMaM: HODMaJib-
HOH  (KJaccuueckon), «yTka» H  «Bec-
XBOCTKa».

CamouaeTbl HOPMaJbHOM UIH
KJAaCCHYECKOMH CXeMbl

BoJIbIIMHCTBO ~ COBpPEMEHHBIX  CaMOJeTOB
HMEIOT 3Ty a’pOAMHAMHUYECKYIO CXeMY, KOTo-
pas XapaKkTepu3yeTcsi paclojIOKeHHeM TOpH
30HTAJIbHOrO OmepeHusi 3a KpblioMm (puc. 1.7).
Kpblio Takoro camoJsera OOTeKaercs HeBOJ-
MYIUEHHbBIM NOTOKOM, a ONepeHHe HaXOMHTCH
B XYAUIHX YCJIOBHSIX: NOTOK, OOTEKaIOILHi €ero,
Puc. 1.7. Camoner HOp-  HECKOJIbKO «HCTOpYeH» KpblioM. OnHaxo, He-
N ot oniaMH:  cMOTPSi HA 3TO, XBOCTOBOE ONepeHHe oGecne-

i YHBaeT XOPOIIYI0 IPOAOJNBHYI YCTOHUHBOCTD
I e op | CaMoJIeTa, ynpouiast ynpaBJjeHue UM,
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CamoJeTbl CXeMbl «yTKa»

B camoaeTe cxeMbl «yTka» (puc. 1.8) rOpH3OHTabHOE Onlepe-
HHe pacrooXKeHO BNepean Kpblia, Ha HOCOBOH YacTH (p}ose”mm(a, H
o6TeKaeTcsi HeBO3MYLIEHHBIM IOTOKOM. Y camoJetoB ITOH CXeMbl
{eCKOIbKO MEHblile OTJIMYAIOTCsS XapaKTepPHCTHKH YCTOHYHBOCTH HX
Ha JO03BYKOBBIX.Il CBEDX3BYKOBBIX CKOPOCTAX NOJIETa, YeM y caMoJe-
OB K/ACCHUECKOH CXEMBI. OnHako y caMOJIETOB 3TOH CXeMBbl yXYA-
maerca nyTeBas YCTOHYHBOCTb, a HOCOBOE ONEepeHHe OKa3blBaeTCs
Gonee HATPYKEHHBIM, YeM XBOCTOBOE.

/

4 3
Puc. 1.8. Camoner cxeMmnl Puc. 1.9. Camoner cxemnl
«yTKa»: «6ecxXBOCTKA»:
{—cTa6uausarop; 2—KpHbl 1—xpnlio; 2—KHJIb; 3—371eBOH
3—KHNb; 4—3J1epOH (371epoH+pyJab BBICOTHI)

CamoJerbl cxeMbl «0€CXBOCTKa»

Camonersr 510#t cxembl (puc. 1.9) He MMEIOT TOPH3OHTAJIBHOTO
onepenns. CamoJeTsl TaKoil CXeMbl 06/1aJal0T MHHHMAJbHBIM J1060-
BBIM CONpPOTHB/IEHHEM, HO TPEOYIOT CHELHaIbHBIX MEPONPHSTHI 15

obecreyenns HeoGXOAMMON B TIOJETE YCTOHYHBOCTH M yIpaBJsie-
MOCTH.

KJIACCHPHKALHSA CAMOJIETOB
0 KOHCTPYKTUBHBIM U APYTHM MPU3HAKAM

OcHoBHBIMH KOHCTPYKTHUBHBLIMH TIPH3HAKAMH, 110 KOTOPHIM OG6bI1-
HO KTaCCHOULUPYIOT CaMOJIETHI, ABAAIOTCA:

KOIHYeCTBO U pacrnosioKeHne KpPblIbeB;

TUN plo3ensaxKa;

THII IpUMeHsieMBIX iBHTaTe el HX PACTO/IONKEHHEe W YHCIIO,

CXeMa wmaccd, T. e. uHCIO M B3aHMHOE DACIIONOXKEHHE OIOp.
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[1o KoAu4ecT8y KpBIIbeB CaMOJIeThl NOAPa3NeIfaI0T Ha MOHOMJA-
Hbl, T. € CAMOJICTBI C OJHHM KDBIIOM W OHINJIAHBI, T. €. CaMOJETHl <
JByMs KPbUIbSIMH, PAaCTIONOKEHHBIMH ONHO HaX APyraM. MoHomiaH
qBJIsieTCsl B HACTOsIIEe BPEMsI OCHOBHBIM THIIOM CaMoJeTa.

IMo pacnoaoxceruro KpblJa OTHOCHTeNbHO (lo3esisxKa pasauvaloT
HH3KOIIaHbl, CPEHeIIaHBl H BHICOKOMJIaHbl. Huskonaan camo-
JIeT C HIXKHHM DacIoJIOXKeHHeM Kpblla OTHOCHTENbHO (lo3essKa
yalle HCMOJIb3yeTcsl IJIsT CaMOJeTOB, Ile HHM3KOe pacloJioXeHHe
Kpblia CO3MaeT yAo0CTBa AJIs SKCIIyaTallud TAKOro caMoJsiera, yli-
polaeT ero KOHCTPYKLHMIO (HanpHMep, yMeHbUIaeT BBICOTY CTOeX
waccu u ap.) CpegHemnaH — caMoJeT, Y KOTOPOTO KPBIIO pacHo-
JI03KeHO NIPHMEPHO Ha cepelMHe BBICOTHI (io3enska. Beicoxornman—
caMoJieT, Y KOTOPOTO KDBIJIO KPEeNuTCs K BepXHel 4acTH (lo3ensxKa.
Ao obecneynBaeT HaHMEHbIIYIO HHTep(hepPEeHIHIO MeXAy KPhIJIOM M
drosesizKeM, yIpOLIaeT pa3MelleHne, IOTPY3KY H BBHITPY3KY Y TpaH-
CIIOPTHBIX CaMOJIETOB, HO YCJOXHSieT OOCHyXHBaHHe JBHraTesef
NpH HX PACNOJIOXKEHHH Ha KpLlJe.

Knaccudukanmua €aMoOJeTOB IO KOHCTPYKTHBHBIM IPH3HAKaM
npuBejeHa Ha puc. 1.10.



TTABA 2
HATPY3KW, TEHCTBYOIWUE HA CAMOJIET

CamosieT B LIeIOM H €ro arperatsl B NPOLECCE 3KCITyaTaluy
noJjere, NpH B3JeTe, NOcaike, TPAHCIIOPTHPOBKE U Np.) TOIABEP
IOTCS JeHCTBHIO Da3HOOGpAa3HBIX Harpy3ok. DBe3 3HaHHA 3THX
IPY30K HEBO3MOXKHBI OlleHKa KOHCTDYKLHH, ee IPOeKTHPOBaHHe, P
4yeThl Ha [IPOYHOCTb, a TAKXKe rpaMOTHAs IKCIyaTalus.

§ 1. BUAbl CUJI, AENCTEYIOLIUX HA CAMOJIET

Pasnoo6pa3sHble cuJbl, 1eHCTBYIOLIHE HA CaMOJIET, Pa3JHualoT

no xapaxTepy NPUAONerus Ha CTaTHUeCKHe, HeH3MEeHSIIHec
TeueHHe IJIUTENbHOrO NlepHoja BpeMeHH, H TUHaMHuecKHe, ObIC
MeHSIIOIIHecs B TIPOIecce UX AeiCTBHS Ha CaMOJIETE;

no xapaxkrepy pacnpedesenus Ha COCpPeIOTOYEHHBIE, MPHJIOXK
Hble Ha HeJOJIbLUIOM yYacTKe KOHCTPYKLIMH (TOUYeyHO), pacrpemesn
Hble TIO JJIHHE, TOBEPXHOCTH 1 00bEMY KOHCTPYKIIHH;

no geaAuduHe U HANPaBAEHUIO.

Bce cunbl, meficTByOLHe HA CaMOJIET, MOXHO pa3leJUTb Ha ,
KaTeropuu: noB8epXHOCTHbIE U MAccosble.

IToBepXHOCTHBIE CUJIBI MOTYT OBITh paclpelesNeHHBIMH H cocpe
TOYEHHBIMH. DTO B OCHOBHOM a3POAMHAMHUECKHe CHJbl (pa3spe:
HUs 1 paBieHusi). K 3Toit KaTeropun OTHOCSIT TakXe CHUIY TSATH I
raTtessi, CUJIbl pPeaklMd CO CTOPOHBI 3eMJH NpH TocajkKe, B3JaeTe i
CTOSIHKe, a TaKXe CHJIbl B3aUMOJEHCTBHUS OTHENbHBIX yacTeil ca
JeTa.

K MaccoBBIM cHJIAM OTHOCAT CHJY TSIXKECTH H HHEPIHOHE
cunbl. OHH NPONOPIMOHAJNBHEl Macce H pacnpeiejeHsl IO  BCt
o0beMy caMmoJera.

B ofueM cnyvyae camosieT nopn neHCTBHEM CHJ, NMPHJIOXKEHHB!
HeMy, IBHXKeTCs ¢ yckopenueM. Jlo6aBuB no npasunay JanamGep
JNEeHCTBYIOUIUM CHJIAaM HHEpILHOHHble, MOXHO A/l KaXJOTO MOMe
BpeMeHH paccCMaTpHUBaTh Harpy:KeHue caMoJieTa CTaTHYECKUM, |
KOTOPOM BBINOJIHSIOTCS YCJIOBHS DAaBHOBECHS: CYMMBI BCEX CHJI H
MEHTOB PaBHbI HYJIIO.
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PaccMaTpHBas [BHMKEHHe caMmoJjera, OGBIYHO IS YNPOIICHUS
saMeHAIOT BCe JAEHCTBYIOLLHE CHIBI HX PaBHONEHCTBYIOLIMMH, MPHJIO-
JKeHHBIMI B LIEHTPE TSKECTH CaMoseTa,  MOMEHTaMH OT HX Iepe-
woca, JLisi pacueta TPAaeKTOPHH [BHEHHS CaMOJeTa ero IpeacTas-
JSOT B BHJE IBHKYIIEHCS Ma-
Tepuanbﬂoﬁ TOYKH, K KOTOPOH
[IpHJOXKEHb! CHJIBI H MOMEHTHI,
yuHTbIBAEMBIE IIDH PAcCMOTpe-

HUM IBUXKEHHS camoJjiera OT-
HOCHTEJbHO LEHTPA TSAKECTH.

Cuibl OBBIUHO pacKmajbl- [/1p0donshan
paloT Ha TpH cocTaBasiomux ¢ CMUTETe
B CKOPOCTHOH CHCTEME KOOp-
nuHat (puc. 2.1): X — mo Ha-
NpaBJIEHHI0 CKODOCTH JBHXKe-
uus camonera Ox; Y —mep- %
neHauKyaspHo ocn Ox B mJO-
CKOCTH CHMMeTpHH caMmosiera; Puc. 2.1. CKopocTHEIE ocH KOOPAMHAT AJs
Z —mo ocu Oz, mepneHOHKY- camosera
AsipHoit miockoctH xOy.

Tak Kak Bce CHJIBI, JeHCTBYIOIINe Ha CaMOJIET, pa3feseHbl Ha
JBe TPYNNbl, TO U3 YCJOBUH paBHOBECHsS OYEBHIHO, YTO paBHOJEH-
CTBYIOIAsl OXHOM TPYNINEBI CUJ (IOBEPXHOCTHBIX) HOJKHA OBITH paB-
Ha M TIPOTHBOIIOJIOXKHO HalpaBJjieHa paBHOINEHCTBYIOIIeHl BTOpPOH
rpynnsl cus (MaccoBwX). B mpocrefimieM ciyuae rOpH30HTaJbHOTO
noJeTa NMofAbeMHast CHia ¥ ypaBHOBeIIUBaeT Bec camoJtera G, a cu-
Ja Tard P — cuay conpoTtuBsieHus X.

§ 2. HATPY3KH OT HATPEBA CAMOJIETA B NOJIETE.
NMOHATHE OB AKYCTHYECKHUX HATPY3KAX

IIpu nosere Ha GosbIMX CBEDX3BYKOBBIX CKOPOCTSIX CaMOJIET
HarpeBaeTcsi. MIcTouHNKaM¥ Teljia sBJSIIOTCS:

NIOrpaHUYHBIH CJI0H BO3AyXa, KOTOPHIH HarpeBaeTcsl BCJENCTBHE
TOPDMOXKEHHS ero 4YacCTHL H TPeHHs B HeM IIpH OOJbLIMX CKOPOCTAX
lI0JIeTa: TaK Has3biBaeMblll a3pPOJAHHAMHYECKHH HarpeB CaMoJIeTa;

atMochepHas u coMHeuHasi pajHaLHs, T. €. TEIVIOBOE H3JyueHHe
CoHIA H aTMOC(hepH;

. nlgopﬂtme arperaTthl caMmoJieTa: ero JABHrarenb, 000pyHOBaHNe
OnHoBpeMenno camoser OXJIaXKJIaeTCs, paccenBass MOJNYUeHHOE
TeIIO 3a cueT CO6CTBEHHOrO HM3JIyYEHHUs, eCJIM HeT KaKux-aubo cre-
UHANBHBIX YCTPOUCTB A/ OTBOMA TelJa (puc. 2.2).
YeM 6Goabure CKODOCTb IIOJIETA CaMOJeTa, TeM pe3ue TOPMO3SiT-
Cs1 MacTHUBl BO3AyXa B NIOrDaHHYHOM cJIoe U TeM OoJibllle HarpeBa-
€TCS KOHCTPYKIHS caMoJieTa.
10 }I}Mp)n Hnac;neTax Ha XapakTepHBIX 1/ CaMOJIETOB BHICOTax (HHXKe
P€B KOHCTDYKUHUH ONpepensieTcss a3pOAHHAMHYECKHM Ha-

2
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IPEBOM M TeIIOOTZayell camoJsera B aTMOCcdepy 3a cyeT coOCTBe.
HOro u3nyuenusi. Temuo, BblgesnsieMoe arperaTaMi, BJIUSIET JIHLIb Ha
MeCTHble TeMnepaTypsl. Hanpumep, nsuratenb BiuseT Ha Harpep
JIBUT'aTeJIbHOTO OTCEKA KOHCTPYKIHH.

KonnuectBo Temna Q, nepepgaromieecss OT TIOTPAHUYHOTO  CJIog
K KOHCTPYKUHH — a3pOAHHAMHYECKHH HarpeB, — 3aBHCHT OT pas.
HOCTH TeMIlepaTyp B IIOIDAHHYHOM CJIO€ BO3[yXa BOJIM3U OOGLIMBKY

Puc. 2.2. Tenaosoir Gananc camoJsiera, JeTAIEro Ha GOJbIIHX
CBEPX3BYKOBBIX CKOPOCTSIX:

] — conHeynasi paaualHs; 2 — KOHBEKTHBHAs TeIJOOTAA4Ya H3 NOrPAaHHYHOro
cJIOsl; 3—TeNo OT arperatos; 4—H3JyuyeHHe B aTMocdepy

T) u B camoit obuminBke Top, OT BEJHUYHHBI HarpeBaeMoOH MOBEPXHOC
TH camosiera S M KO03p(dHULHEHTAa KOHBEKTHMBHOH TeNJOOTAAUH .
IpubnuxKeHHO MOXKHO 3amHcaTh

Q1= CLS (Tj_Toﬁ) .
TeMl’IepaTypa B IIOrpaHH4YHOM CJIO€ BO3AyXa BOJIH3H OOLIMBKH
4
3aBHCHUT OT CKOpPOCTH IloJsieTa, TOYHEE, OT UHCJ/Ia M=—, rae V -
a

CKOPOCTb T0JIeTa, a @ — CKOPOCTb 3BYKa Ha BHICOTE NoJeTa, a Tak-
JKe OT TeMIlepaTypbl OKpYKaloliero Bo3ayxa B6/u3H camousera To 4
MOXKeT GBITb IIOACYHTaHA 10 GopMmyJe

T=To(140,174 M?).

Ko/inuecTBO TelJa, u3JayuyaeMoe KOHCTpykuueil B atmochepy Qs
3aBHCHT OT ee TeMmepaTypsl Tos, IJIOLIALH TOBEPXHOCTH S, K03P-
(UIIMEeHTa H3JIYUEHHSI &, XapaKTepPHU3YIOIIero MaTepHaJ KOHCTPYK
LM, CTENeHH 06paGOTKH TIOBEPXHOCTH H APYrHUX (PaKTOPOB M TpH-
G/IMKeHHO BbIpaxKaercsi popmyitoi: Qe=0el% S, roe ¢ — mocrosiH-

Has U3JYy4e€HHUA a6CoJIIOTHO 4YepHOro TeJia.
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VeTaHOBUBLIEACA TeMIlepaType COOTBETCTBYeT YCJIOBHe, KOrla
KOJIHUeCTBO TenJia, NOABOAUMOIO K KOHCTPYKIHH, PaBHO KOJIHYECT-
gy TerJa, H3Jy4aeMoro €io B atmocdepe, T. e. Q1—Q2=0. )

W3 3TOro YCJOBHS MOXKHO OIpele/uTb TeMIepaTypy B OOLIMBKe
3 J1060M MecTe KOHCTPYKLHMH, T. €. YCTAHOBHTb KapTHHY pacrmpeje-
JeHHsl TeMIepaTyp MO KOHCTPYKLHH. Ha pwuc. 2.3 npuBenensl pac-
yeTHBIE 3HAUEHHs TeMIlepaTyp Ha IMOBEPXHOCTH caMoJera, JeTsile-
ro Ha BbicoTe =38 KM CO CKOpOCTbIO, COOTBETCTByowed M=S8.

Puc. 2.3. PacuerHble 3HayeHHs YCTAHOBHBIIHXCA TeMIEpaTyp
B pasHYHbIX TOYKAX Ha NOBEPXHOCTH caMmoJjera npu H=34 km
H M=8

Ilpu HarpeBe H3MeEHSIIOTCA BaKHeHIIHe XapaKTEPUCTHKHU Ipou-
HOCTH aBHALlMOHHBIX MaTepHaJ/OB: BpeMeHHOe COIPOTHBJeHHe pas-
PHIBY 0p U MOIYJb YINPYrocTd nepBoro poma E. ITo yMeHbllaer
CNOCOGHOCTb KOHCTPYKLHH CONPOTHBJATHCS Pa3pylIEeHHIO IOJ Har-
PY3KOi.

HiopaneBbie criaBbl HeJb3si NPHMEHATb TpPH  TeMIlepaTypax
Gosbue 150—200° C. TuTaHOBBlE CIIaBbl MOTYT YCNELIHO NpHMe-
HaTbe 10 250—300° C, uto coomBercTByeT uyucaaM M=25--3 Ha
BbicOTaX 15—30 kM. [Tpu GoJiee BBICOKMX CKOPOCTSIX TpeGYIOTCS
CliellaLHble KapoNpoYyHble CIJIaBbl, KOTOphle 06e3 creunuasbHOH
TENJI0BOIT 3alUUTHl MOTYT NPHUMEHSTHCST O CKOPOCTEH, COOTBETCT-
Bylomux uicaaMm M=4-+5.

Iomumo yxymmenus: mpounocTHeIX XapaKTepUCTHK, NIPH Harpese
KOHCTPYKUMH yXYMIIAIOTCA XapaKTePUCTHKH MOJI3YYyeCTH MaTepHa-
JI0B 1 ocTaTouHble nedopMalEi BO3pACTalOT GICTpee.

[Tpu HEpABHOMEPHOM HarpeBe B KOHCTPYKILMH MOTYT BO3HHKATb
R06aBOUHEIe HampsKeHHs!, HA3BIBAEMble TeMIepaTypHBIMH, MOXET
f{?rmixaﬂ; KOpoGJieHHe KOHCTPYKUHH. TeMrepaTypHble HampsiKeHHs!
KOHY BOSHHKHYTb M NpH paBHOMEDHOM HarpeBe, €CJIH MaTepHaJbl

CTPYKUHH Da3/IMYHbI M TeMNepaTypHble PaCUIMPEHHs OTAeJbHbIX
€€ YacTeii HeonUHAKOBBDI.

Monerggmoeﬂ%"e TOIbl, B CBfI3U C yBeJHYEHHEM CPOKOB CJayXKObl ca-
H606‘<0111’4M§0 €HHO TPAaHCIOPTHBIX M NACCaXHUPCKHX, MOSBHJIACH
: CTb yueTa TaK Ha3blBaeMBbIX INOBTOPHBIX Harpyaok. [lox
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HOBTOPHBLIMH Harpy3kami Nofpa3yMeBalOT CTaTHYECKHe U JHHAMHYe-
CKHe Harpy3Kd, He BBI3BIBAIOILME CaMd 1O cebe pa3pyIleHHS KOH-
CTPYKLUHH, HO TIOBTOPSIOLIUECS Uepe3 ONpefesNeHHBIH IIPOMEXYTOoK
BPEMEHH H CHHXKAOL[HE YCTAJOCTHYIO IPOYHOCTb KOHCTPYKIHH.

Besnnunna, xapakrep H yacToTa NOBTOPSI€MOCTH 3THX Harpysoxk,
3aBicsille OT CKOPOCTH M BBICOTHI IOJIeTa, COCTOSIHHUSI aTMOc(deph,
XapakTepa IoJieTa, CBOMCTB CaMoJieTa U APYTHX TMapaMeTpoB, NOJMXK-
HBl YUHTHIBATbCS NPU NPOEKTHPOBAHUM KOHCTPYKLHUH CaMOJIETa.

Ha coBpeMeHHBIX caMoJ/ieTax B CBSI3U C yBeJTHYEHHEM MOIIHOCTH
IBHTATEJbHBIX YCTAHOBOK M CKODOCTE! II0JIeTa BBIPOC YPOBEHb HIy-
MOB, CO3[alOLIUX IlepeMeHHble HAarpy3KH Ha KOHCTPYKIHIO CO 3BY-
KOBBIMH YaCTOTAMH, Ha3blBaeMble aKYCTHUECKHUMH. OTH Harpysku
XOTS M HeBeJHKH, HO NOBTOPSIOTCS B Npolecce SKCIIyaTalHH COT-
HH MHJIJIMOHOB pa3 W MOTYT BBI3bIBATb YCTaJOCTHBIE pa3pyu1e}mg
OTIEJbHBIX 3JIEMEHTOB KOHCTPYKIIHH.

AKycTHuecKHe LIYMBI CHUXKAIOT TaKxke Komcpop'raéenbﬂocrb nac
Ca)KHPCKOTrO cajioHa M KaGHHBI KUIaKa U HEOOXONUMBI CIelHaJb-
Hble KOHCTPYKTHBHblE MEpONDHUATHSA NJS CHHUMKEHHUS HX YPOBHS.

§ 3. MOHSITHE O NEPETPY3KE

Harpysku, neficTBymoou(ie Ha CaMoJIeT, OYeHb pa3HOOGpAa3HHI.
PasjuyHbl OHYM IO BeJMYHHE, PACIpeleJeHHI0 U XapaKTepy UX MpH-
JIOXKeHHSI. B ropH3oHTa/NbHOM MOJIETe Ha CaMOJieT AeHCTBYIOT B OC-
HOBHOM paclpefieJieHHble adpOJHHaMHUYeCKHe U MacCOBble  CHJIBL
Tlpu MaHeBpax caMoJsieTa U3MEHSIIOTCS XapaKTep PpaclpeneseHus H
BEJMUMHA 3TUX CHJI, TaK KakK /IS COBepIIEHUsS MaHeBpa HEOOXOMAUMO
CO3/1aTh NONOJHHTENbHYIO CHUY, a CONYTCTBYIOLIHE MaHEBpPaM YCKO-
PEHHs BHI3LIBAIOT MOSIBJIEHVE [OTOJHHUTEJNbHBIX HHEPUUHOHHBIX CHIL
[Ipu B3JeTe u mocajgke OEHCTBYIOT AHHAMHUYECKHe HAarpy3KH, IPHIO-
JKEHHBle K IIacCH caMosieTa. B KaxpmoMm ciayuae HauGosee Hampsi-
JKEeHHO paGoTaeT Ta WM MHAS YacTb KOHCTPYKIHH.

B caMosieToCTpOeHHH 4acTO HMCHOJIb3YIOT TNOHATHE O Ieperpys-
Ke, T. €. Harpy3ke, KpaTHO#l CHJe TAXKECTH CaMOJeTa. YMHOMKas
BEC camoJjieTa Ha 3HaueHHe NeperpysKH, JIerko cpasy oOnpenenuTh
3HauYeHUs JefCTBYIOLUINX Ha CaMOJIET CHJI.

[leperpy3koif 7 Ha3BIBaeTCs OTHOLIEHHE BEJIHYHHEI paBHOMENHCT-
BYIOILEHl TOBEPXHOCTH CHJI, AEHCTBYIOIIHX Ha camoJseT (puc. 2.4),
K ero CuJjie TSIXKeCTH:

B IIoJieTe
— Pyp+ P
n= N
G
npu nocaake
Pasp+ Ry + P

36



Jns arperaToB, paclosOXKeHHBIX BHYTPH CaMoJeTa, TOBePXHOCT-
HBIMH SIBJISIOTCS CHJIBI, TepefaloliHecss Ha arperaT 4Yepe3 yaJibl
KpelJIeHHd, a Teperpy3koil, nNefCTBYIOWIEH Ha arperaT, HasbIBalOT
OTHOLIEHHe 3THX CHJ K CHJIe TsiKecTH arperarta. Ileperpyska siBais-
€TCsl BEKTOPHO!N BEJHYHHOM, T. €. XapaKTepH3yeTcs He TOJbKO BeJH-
4uHO#, HO U HanpaBienueM. OOLIYHO paccMaTpPHBAIOT ee MpPOeKIHH

Tpaexkmopus.
nonema 7

Puc. 2.4. Cunpl, meficTByloliHe Ha caMoJieT NPH ToO-
JIeTe H mocajke

Ha OCH CKOPOCTHOH CHCTEMEI KOOPAMHAT: My, My M N, COOTBETCTBEH-
HO B HAmpaBJIEHUSX NMOABEMHOH CHJBI, JJOOOBOTO CONDPOTHBJEHHS H
60KOBOM, NepreHHKyIAPHOM mIocKocTH XO0y.

Toanas neperpyska B LEHTPe THKECTH CaMoseTa B 3TOM Ciay-

Yae yucacHHO GyoeT paBHa n—VnH—n"’—[—nQ

HpH@'IH}KeHHO MO2KHO CYHTATh, YTO IIDH IIOJIETEe HOpMAaJbHAsA Iie-

Y
Pel‘py3Ka CO3[aeTcsl TOJbKO NMOLBbEMHOM CHJIOH caMoJieTa ﬂy=? ’

TaHreHUHaNbHASA WU HpOﬂOJIbHaH nepeppysxa — Ipasﬂnuen MeXLNy
CHJION ‘TsATH IBUTaTEJbHOH YCTaHOBKH H CUJIOH a3pOoAHuHaAMHYECKOTD

CONPOTHBIEHHS caMoJieTa n,=—

GokoBasi neperpy3ka — 0o-

Ol o o VA
KOBOH aspoaunaMuyeckoil cuIoi n’:? .
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B ropusoHTasbHOM NpPAMOJMHEHHOM IOJeTe C IOCTOSHHOH CKOe
Y
poctbio (puc. 2.5) Y =G, P=~Q u Z=0, t. e. nyzz-:l, no=
z
=——=0 u n,=—==0.
a

Has nonyyeHusi KpUBOJIHHEHHON TPaeKTOPHH NoJjeTa HeOO0XO0IHu-
MO €031aTb JIH60 HOTIONHHTENIbHYIO NONABEMHYIO CHIY (/5 HCKDHB-
JIEHHSl TPaeKTOPHH B BEPTHKAJbHOH NJOCKOCTH), JHOO JONO.JIHHU-
TeJbHYI0 6GOKOBYIO CHJy (AJ51 HCKPHBJIEHHS] TPAeKTOPHH B TODH-

)
|

Puc. 2.5. Cuabl, nefcCTBYIOIHe HA CaMOJIET B FOPH3OH-
TaJbLHOM TOJIeTe

30HTaJbHOM 1JOCKOCTH). B  nocinegHeM ciayvyae wuyaiie Bcero
HCIIOJb3YIOT GOKOBYIO NPOEKIHIO MOABEMHOH CHJIBI KDPblIA, [I/5 YEro
caMoJIeT NIpeJJBapUTEe/NbHO HAKPeHseTCs.

JomnonHuTenbHass CHJIa YHCJAEHHO NOJXKHAa ObITb paBHA HHEpILH-
OHHOH cuJie [Krc], cTpeMsilieficss COXpPaHUTb NPSIMOJHHEHHOE IBH-
2

m
2KeHHe CaMoJvIeTa, ——_R , Tne m — Macca camoJnera, V — CKOpOCTb
fea

noJsiera, R — paguyc KPHBH3HBI TPAEKTODPHUH.

Ecnu camosieT coBepliaeT KPUBOJHHEHHBIH NOJET B BepTHKaJb-
HOM miaockocTu (puc. 2.6), To, cuuTass yroJa aTak#H a MaJjblM IO
CPaBHEHHIO C YIVIOM HAKJOHa TPAaeKTOPHH 6 U YrJOM TaHraxa 12,

mV?2 Vv
noayuum Y =G cos §+——, Toraa meperpyska r,=cosf-4 —
&R gR
(npu 3Tom macca m {Kr] unciieHHo pasHa cune G [krc]).
[Tpu MaHeBpe ¢ MOCTOSIHHBIM PAAMyCOM KPHBH3HBI H NMOCTOSHHOM

Ve
CKOpOCTbIO 3HAaYeHHue N, NOCTHraer Maxcumyma(nyz 1+—R)B HHUXK-
g
Hell TOUuKe TpaekTopuH, rae d =0, T. e. cos 0 =1.

[Ipu BXode B NMKHPOBaHHE C TOPH3OHTAJbHOIO MoJeTa TPaeKTo-
pHUsl UCKPHBJSETCS BHHM3 OTPHLATENbHOH TIONbEMHOH CHJON KPhIAA,

B CBfAA3U C 4YeM Ileperpyska ny=— ——5—Tamxe OTpHLATE/IbHA.
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[1p1 KPHBOJHHEHHOM IOJIeTe B FOPU3OHTAJbHOH MJIOCKOCTH (PHC.

. mV?2 1
9.7) cosy=G u Y sin y:-;E. Otkyna ny=-—= v a pa-
Ve

&gy

Ecan npu 3ToM pa3BopoT OCyllecTBiasiercss Ha yroa 360°, To oH
Ha3bIBaeTcs BHpaxeM. Bupa ¢ NMocTOSHHON CKOPOCTbIO, C MOCTOSH-
HBIM YTJIOM KpeHa vy, O6e3
CKOJIbKEHHS] H TOTEpPH BHICO-
THl Ha3bIBAGTCA NPaBUJIbHBIM
ycraHoBUBWIUMCS. [Ipn Takom
BHpaxe neperpyska n,=0,
TaK KaK CKOPOCTb NOCTOsIHHA,
n.=0, Tak KaK OTCyTCTBYyeT

1
CKOJIbzKCHHE, H ny= .
cos y

Takum o6pa3oM, neperpyska
B HAlpaB/JeHHH MOABEMHOH
CHJIBL OTpelenisieTcsl ITPH BHU-
paxe TOJbKO BEJHYHHOHN Kpe-
Ha Yy, KOTOPBIi OJHO3HAYHO
onpeie/asieT W pajMyc BHpa-
Ka R mpu 3anaHHOM CKOPOCTH
nonera.

IIpp  nonere camoJera
HHOTla  BO3HHKAIOT 3HAyH-
TeJibHble Neperpy3KH, BbI3BaH-

Hble TIepeMelleHHsIMH Macc /
Bo3gyxa B aTMocdepe.

‘o OrHocureabHO TOPH3OH- Puc. 2.6. Cuabl, feACTBYIOUIHE HA CaMOJeT
a/lbHO  JIeTAIlero CaMoJera NPH KPHBOJHHEHHOM IOJIeTe B BEPTHKA/b-

NOTOKH BO3JyXa MOXHO Yyc¢- HOM TJIOCKOCTH

JIOBHO pasfequTb Ha BEpTH-

KaJbHble (BOCXOIlﬂLLlHe H HHC-

XoAsillHe) U FOPH3OHTaJbHble (BCTpPeuHble, NMONMYTHHE M OOKOBBIE).
Haugoapmue no a6conoThoil BesnuMHe Neperpysku BHISBIBAIOT Bep-
THKa/1bHbl€ MMOTOKH.

OTH neperpy3kd Ha3blBAalOT NeperpyskaMu caMoJ/ieTa [pH moJje-
T€ B HeCITIOKOHHOM Bo3yxe («60JTaHOUHBIMHY).

Ilpn Bxome camosera, sersimiero co CKOpocTbio V, B Bocxoas-
Ut moToK, ABHXYIIWECA C BEPTHKAJIBHOH CKOPOCTbIO 4 (pHC.
8, @), yron araku, nojx KOTOPHIM BCTPEUHBIHl MOTOK BO3AyXa oGTe-

IMyC passopora R=

Yyewmp kpubusnsl

Q \mpae/rmapuu

TpaexmopuA

Kaer xpeuro, yBenuyuBaercss Ha Aa=— (puc. 2.8, 6). D10 yBeau-

L
|4
dCHHe yria aTaku BBHI3BIBAeT yBeJHUYEHHe MOABEMHOH CHJbI, CO3/a-
BaeMoit kpulioM. KoagpduuneHt nogbeMHOM OHJIBI YBESTHUWBAETCH Ha
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u
Acy =7(:Z, riae ¢§ XapaKTepusyer yBe/JHUeHHe Kod(ddHllenTa
NOJbeMHOH CHJIBI ¢, NPH H3MEHEHHU yIJa aTaku a Ha | pan.
a u QV2
IloxbemHas cusa Kpblja IpU 3TOM paBHA Y=Yo+cy7 ~5 S

rae Yo — moabeMHasi CHJa Kpblia B FODH30HTAJbHOM IIOJIETE Jio
BXOJa caMoJieTa B NOTOK. Ileperpyska B HampaBJeHHH NONDBEMHO

CHJIBl TOXE  BO3pacTaer nyzl—l—c;;?QSkp. (3mecs G [krc),

Krc-c2 .
Q[—m ] B nanbheiimem Bce cuabl BeipaxkaeM B Krc). ITpupocrt
Y
/
Yeosy=¢6 }‘ —————— 1 %
4 |
|
|
[
| R
AN o =
N r Nsing=" /
LeHmp Kpubu3Hbi
mpaekmapuu
G AN
\\
N

Puc. 2.7. Cunbl, neficTByloLlHe Ha ca-
MOJIET TpPH KPHBOJHMHEHHOM NOJeTe
B TOPH30HTAJIbHOH IIOCKOCTH

neperpys3kn 3aBUCHT OT CKOPOCTH B€pPTHKAJbHOIO NOpbIBA 4, OT
CKOPOCTH MoOJieTa CaMoJieTa V, OT BBICOTHI IIOJIETA (OT IIJIOTHOCTH

BO3/yXa Q) M OT Harpy3ku Ha KBaJApaTHBIH MeTp Kpbula p= 5
K
MaxkcuMaJsbHble 3HaUeHUs Meperpy3ok IpH MOJeTe B HeCTIOKOf-
HOM BO3JyXe MOTYT HOCTHraTb 3—4, 0COOEHHO IIpHU TOJeTax Ha Ma-
JIBIX BBICOTAX C GOJIBIIHMH JO3BYKOBBIMH CKODOCTSIMH.
[Teperpy3kn B HanpaBJeHHH NOABEMHOIN CHJBl N, TEOPETHYECKHU
ONpenetsoTCs BeTUYHHOA NOABEMHOH CHJBI, KOTOPYIO MOXKET CO03-
naTth Kpbuio camosera. I103ToMy MaKCHMasbHYIO pacrojaraemyo

Cy pacn
Neperpy3ky MOXKHO ONPEAENHTb OTHOLIEHHEM My ppey==— , [J€
c

Yra
cypacr[ — pacnoJgaraeMoe 3HaueHue KOS(p(bI/IIJ,HeH'Ta HOIl’beMHOI:'{ CH-
JIbl B IIOJIETE, a Cyr'n — 3HaueHue KOSCI)Q)P}U,I/ICHTB HOD,’beMHOi'l CHJIBI
B TOPDH3OHTAJIbHOM IIOJIETE Ha TOH 2Ke BBICOTE H C TOH Ke CKO-

pOCTbIO.
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PacrnojiaraeMble 3HaY€HHS Cypacn TEOPETHUYECKH OTPAHHUEHBI Be-
JIHUMHOH Cymax CaMoJieTa, ONpPEele/IieMOH ero  a3pOJHHAMHYECKHMH
XapaKTepUCTHKAMH. OnxHako B pea/bHBIX YCJOBHUSIX IlOJIETA Ha KpHI-
ge npil OOJIBIIHX YrjaxX aTakKH NMOABJAITCA MECTHBIE, yallle BCero
KOHIleBble CPBIBBI MOTOKA, CONPOBOXKAAloLlHecss TPACKOH, a TakKkKe
noTepeil NPOJAOAbHOM YCTOMUMBOCTH, YTO MeLIaeT JOCTHIHYTh YIJIOB
aTaKlil, COOTBETCTBYIOLUX Cy max-

3HaueHus] Ko3hPHIMEeHTa NOABbeMHOR CHJIBI, IPU KOTOPHIX HauH-
HaeTcsl TPSICKa, MPHHSITO 0003HAUYaATh Cypon. JTY BEJHYHHY He pas-

4
o PR REEAAYS

a)

7)

Puc. 2.8. TlpupauienHe yria aTakd Kpba IPH BXOJe caMoJeTa B BOCXO-
JSAIIHA TOTOK BO3AyXa:

a—BXOJ4 B MOTOK; 6—nosiBjieHHe N ONOJHHTENbHOro yria atakd Aa

pewaercs mpeBbIIaTh B Npolecce 3KCIIyaTallHH caMoJjeTa. 3Haue-
HHSl Cyqom, @ TaKXKe NIPHHATOE B pacyeTe Ha NMPOYHOCTb MaKCHMallb-
HOe 3KCIIyaTalMOHHOe 3HauyeHHe Neperpy3ku 72 . ONpemeasioT J10-

max
NycTHMbIe B ToJieTe 3HauyeHus nmeperpy3ok. Ha puc. 2.9 npusenena
THNOBasi 3aBUCUMOCTb JONYCTHMOH INeperpy3ku OT CKOPOCTH IOJIeTd
H BBICOTHI U1l caMoOJleTa HCTPeOUTeJNbHOTO THIIA.

C yBenuueHneM CKOPOCTH ToJieTa pacrosaraeMasi BeJHYHHA
Neperpvsky Bo3pacTaeT, Tak KaK C yBeJHYEHHeM CKOPOCTH IIOJeTa
Cyrn YMeHbIIaeTcsi GoJiee HHTEHCHBHO, YEM Cyjpom. B OKOJIO3BYKO-
BOH 30He AONyCTHMble 3HAUEHUs KOI(P(HUIHEHTa MOXBEMHOH CHJIbI
Cynon HECKOJIBKO CHHKAIOTCSl M3-32 BJHSHHS CKHMaeMOCTH BO3[IY-
Xa Ha a’poguHaMHUecKHe XapaKTepHCTHKH, HO 3aTeM CHOBAa HayH-
HaloT pactn. OpHaKO TpU TOJNETe HA CBEPX3BYKOBBIX CKOPOCTSIX
Gonbune 3nayenus neperpys3ok MOMYYHTH TPYAHO BCAEACTBHE POCTA
pOnoaLHOK cTaTHUECKOH YCTOHYMBOCTH H YMeHbIIEHHS 3()QeKTHB-
HOCTI ipogo/bHOTO ympaBJeHHsi caMOJeTOM. DTO NPUBOIUT K He-
BO3MOxHOCTH cGasaHcHpPOBaTh CaMOJIET Ha HEOGXONMMBIX  yrJax
dTaKi jae ¢ MOMOILbIO YIpaBJseMoro crabuiusatopa. OrpaHnye-
HHE Mo yenoBHAM GanmaHCHPOBKH TOKa3aHO Ha puC. 2.9 MyHKTHPOM.

€Perpysku, Ha HeGOMBIIMX BLICOTAX, NPH HOCTATOYHO GOJBLIAX
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CKOPOCTSIX OTPaHHYHBAIOTCS BEJIHYHHOH MaKCHMaJbHOH 3KCIlyara-
IHOHHON Heperpysku 722 onpeje/sionied MPOYHOCTb CaMOJeTa,

max’

MakcumaJnbHbie pacrnosiaraeMble 3HaueHHs NepPerpy3ok Ha Ma-
JIBIX CKOPOCTSIX 10JIeTa HeBEMHKH, a NPH V=V OHH He MOTYT mpe-
BoimaTth 1. Ha 6oJbIIMX CKOPOCTSX NOJETa H MaJbiX BHICOTAaX pac-
nojiaraeMble MaKCHMaJibHble NIepenpy3KH MOTYT ObITb BeCbMa 3Hauu-
TeabHBIMH (ny=10 u GoJsee), HO, Kak OBIJIO CKa3aHo, BeJHUYHHA HX
OrpaHHYHBAETCS POYHOCTbIO KOHCTPYKUHH camosieta 7 ... C poc-
TOM BBHICOTHI TT0JIETA pacloJiaraeMble neperpysku yMEHbIIAIOTCs, 4To
B 3HAYHTEJIbHON Mepe OrpaHHYu-

My don
Baer pacno.rlaraeMle MaHeBpeH-
/ HOCTb caMoJieTa.
P / Y TToMHMO TIPOYHOCTHEIX Orpa-
H= // HHUYEHUH npeneJbHble 3HAUYECHHA
7’H=2\ 1 /| meperpysox orpaHuuuBaoT ¢u-
8 l[\{ / 7 3HOJIOTHYECKHE BO3MOXKHOCTH Ye-
A ALt

- & JIOBeKa NMepeHOCHTb MeperpysKH.
6 x|/ /| YenoBeyecknil opraHuaM mno-pas-

[/
// f / // HOMY [IEPpEHOCHT TIeperpys3kKH,
H=5

4 pd NEACTBYIOIHE B DPAa3JHUYHBIX Ha-
/ H-10km A npasJeHusix. Jlyume Bcero ye.o-

//\ BeK NePeHOCHT Ieperpys3kH B Ha-

2 4 TNpaBJeHHH TPyAb—CIHHA HJH

couHa—rpynp (n=12), xyxe
B HamnpaBJeHHH T0JOBAa—HOTH
0 a5 50 75 # (n=6), n coBceM IJIOXO B Ha-
Puc. 2.9. 3asHcuMocTs nomyckaempx HPABJIEHHH «HOTH—T0J0Ba» (N =
3HAUeHH BepTHKanbHOM neperpyska ~3), TAaK KakK IIPH 3TOM KpOBb
Ny gon OT 9HCIA M 1 BHICOTH MoJeTa  [PHJHBAET K roJiOBe M BhLI3bIBaeT
OBICTPYIO NIOTEPIO CO3HAHIA.

BenHunHa NepeHOCHMBIX YeJOBEKOM IIeperpy3oK 3aBHCHT  OT
BpeMeHH HX BO3JeHCTBHsA. Eciin meperpy3kn KpaTKOBPEMEHHbBI, TO
JOTYCTHMAasl BeIHYHHA HX 3HAUHTENbHO YBEJIHUHBAETCS.

Bouabiine neperpy3kn co3galoT Gosbline HaNpy3KH Ha KOHCTPYK-
I[HI0 caMoJieTa M NO3TOMY AJa obecreuyeHHs] BO3MOXKHOCTH CO31aHHUA
TAKHX TepPerpy3ok B ToJieTe HeoOXOAHMO YCHJAHBATb KOHCTPVKIHIO
caMoJieTa, yBeJHUUBas ee BeC.

Bce stu o6crosiTenbcTBa 3aCTaBASIOT OCOGEHHO BHHMATe.IbHO
onpefessiTb JONyCTHMble MaKCHMaJbHble 3HayeHHs Teperpysox,
JIeHCTBYIOLIHX Ha CaMOJIeT.

Y MaHeBpEeHHBIX 'CAMOJIETOB JONYCTHMBble TIpeJebHbIE Tieperpys-
KH JIO/KHBI OBITb GOJbllle, YeM y HeMaHeBpeHHbIX CaMOJIETOB, TaK
KaK OT BeJHYUHBI Neperpy3KH 3aBHUCAT MaHeBpPEHHble CBOHCTBA Ca-
MoJleTa, HanpuMep, paJnyc BUpaxa H Tp.

Mcnonb3ys nonsitue o meperpyske, JIerko ONpeNeNHTb Harpys-
KH, IeHCTBYIOIlHE Ha CaMOJIET H ero arperaTbl. EClIH H3BeCTHbl 3HA-
YeHHUsl Neperpysok, TO NOCTATOYHO YMHOXKHTb UX BeJHUMHBI Ha BeC
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caMogeTa, 4TOOBI TMOJYYHTb 3HAYEHHs HArpy30K (MOBEPXHOCTHBIX
cui), JGHCTBYIOUIMX Ha caMoJieT B HalpaBJeHHH JefCTBYIOUIHX
neperpy3oK.

§ 4. HOPMHUPOBAHHWE HATPY)XEHHSI CAMOJIETOB

[TpH NPOEKTHPOBAHHH CaMoJieTa, KaK M J0O0ro CTPOUTENbHOrO
COOp\/KEHHs, HEOOXONUMO 3alaTb Harpy3kd, Ha KOTOpble OH [10J-
JKeH paccyuTeiBaTbcs. Eciu 3amaTh u3jHIIHe GosibLIMe HAarpyskKH,
To 3TO TNpHBENET K 3HAUUTEJbHOMY IMepeTsiKeleHHI0 camoJeTra, K
yBe.THUEHUIO €ro MOJETHOH Macchl U cToMMocTH. Ecan  Ke 3ajgath
CJIMLIKOM MaJible pacueTHble Harpy3KH, KOTOpble NIPH SKCI/yaTalHH
6y1yT UacTO MPEBBILIATbCA, TO 3TO MPHUBEIET K IMOSIBJEHHIO OCTa-
TOYHBIX JedOopMamuil WU naxKe K paspylIeHHIO caMoJera.

Ha3HayeHHe pacueTHbIX HAarpy3ok — [eJO OYeHb OTBETCTBEH-
HOe, TaK KaK Harpyski, HeHCTBYIOLIHe Ha CaMOJIET U ero arperarhl,
CJI0KHBI U pasHooOpa3Hbl. [103TOMY B CaMOJIETOCTPOEHHH Harpy3kKH
1J1s1 TIPOEKTHPYIOUIUXCS CaMOJIETOB 3alaloTCs ClelHalbHO pa3pabo-
TaHHBIMH HOPMATHBAaMH, Ha3blBaeMbIMH HODMaMHU INPOYHOCTH.

HopMbl NpOYHOCTH COCTABJASIIOTCA HA OCHOBE yyeTa OIbITA IPO-
eKTHPOBAaHHS, NMOCTPOHKH H 3KCIJIyaTallHH caMoJieTa, OpraHH30BaH-
HOTO B O0llerocygapcTBeHHOM Macuitabe, 1 Ha OCHOBE HeNpepLIBHO
Bej\Vlleilcs HayuHO-HCCJIeqoBaTeNbCKoi paboTel. [Io Mepe pa3BuTus
aBHAUHOHHON HayKU M TeXHUKH HeNpepBhIBHO COBEpPLIEHCTBYIOTCH H
06HOB.ISTIOTC HOPMBI IPOYHOCTH.

HopMmbl mpouHocTn 3agaroT oOWHN YpoBeHb (HOPMY) NMPOYHOCTH
€a)MO0.1eTOB, HarpyKeHHe OCHOBHBIX €ro yacTtei W arperaTtoB (Kpbl-
Ja, onepeHus, Qro3ensxa, IIaCCH, OPTAaHOB YNpaBJEHHS U T. 1.) H
yCaACBiIsi TMPOBEPKH HX NMPOYHOCTH B 1a6OPaTOPHSAX.

Ofuwuil ypoBeHb NPOYHOCTH 3aJaeTcsi C MOMOILBI0O MaKCHMalb-
HO ONYCTUMBIX B 3KCIIyaTalUMH INOJOXHTENbHOH n’ U OTpHuUa-

max

Te1bHOM I‘Liﬂn feperpy3okKk U ¢ NnNOoMoOlIbi0 MAaKCHMaJibHO AONYCTHMO-
: o2
TO CKOPOCTHOTO HAmopa {uax=—|(——7
2 fmax
d1n mapaMeTphbl 3a4al0TCA OJIs1 OTAEJNDbHBIX paCyETHHIX Cayuyaes,
OTpazkalomux HauboJjee TsKesdble IO HarpykeHulo pas3/JIUYHBbIX 4a-

CTeil  arperaToB caMoOJIeTa DeXHMBbI 1I0JIeTa, MaHeBpa, NMOCAAKH H
B31eT4.
I. TTeperpysku nd.c W N3, 3aNaloTCs HOpMAaMH MPOYHOCTH B

3aBHCHMOCTH OT NOTPeGHOl MaHeBPEHHOCTH caMoJieTa, KOTopasi Of-
Peaeasiercs ero HasHayeHUeM H PSJOM TAKTHKO-TeXHHUECKHX Tpe-
OoBaunit”

B 3aBucumoctu or creneHn noTpe6HONl MaHeBPeHHOCTH BCe ca-
MOJIeTBI 1esIAT Ha TPH KJacca.

Kaacc A — maHeBpeHHble caMOJIeTHl, K KOTOPBLIM OTHOCSTCS Ca-
M(Znerbl,_cosepmalomue pe3KHe MaHeBpbI, HalnpHMep, HCTpe6UTeNH
(”’max>o)-

43



Knacc b — orpaHuueHHO MaHeBpEHHBIE CaMOJIEThbI, KOTOpPbLIE CO-
BEpIIAIOT MaHEeBPbl B OCHOBHOM M3 TOPH30HTAJbHOTO II0JIETa
(Roax=3+4).

Knacc B HeMaHeBpeHHbIe CaMOJIeThl, He COBepIlalollHe
CKOJIb-HHOY b pe3Koro Mauespa (n3,, =2+ 3).

TpancniopTHbIe W MaccaXXKUpCKHe CaMOJIEThl OTHOCATCS K KJaccy
B, 6omM6apaupoBunky K ki1accy b niau B. HMcrpebutenn otHocsATCs
K KJaccy A.

3HaueHHs] MaKCHMAaJbHBIX NMEPErpy30K CaMOJeTOB, OTHOCSILHXCs
K Kaaccy A u B, ompenessiioTcsi YCJIOBHSIMH MaHeBpa (HampuMmep,
BBIXOJ M3 MHKUPOBAHUS, BXOA B NHKHPOBaHHE M T. I.). ¥ camosie-
TOB KJiacca B MakCHMaJbHBIMH SBJSIOTCS NMeperpyskd IPH IoJeTe
B HECTIOKOHHOM BO3JyXe.

2. [IpenenbHO HONYCTHMBIH IJ/isl JaHHOTO caMoOJieTa CKOPOCTHOW
HamNoOp Gmax NPUHUMAETCS NPH NPOEKTHPOBAHHHU [MJsl KaXKJOro THIA
camouietToB. ITocpencTBOM Gmax 0 HOPMAaM IIPOYHOCTH 3aJaOTCs Ha-
TPY3KH Ha KpPBLIO, onepeHue, Ghro3ensxK.

B mosere mpenesbHO AONYCTHMBIH CKOPOCTHOH HAaNoOp Gmax OTpa-
HUYKMBAETCs 3aJaBaeMOil JIETUYMKY B MHCTPYKLHH IpefeJbHO JOIycC-
THMOH NPUOOPHOI CKOPOCTBIO Vipen.

3. I1pu skcnyaTaliMOHHBIX Ieperpy3kax U COOTBETCTBYIOIIUX HM
Harpyskax, Kak MakKCUMaJlbHO JONYCTHMBIX B 3KCIJIyaTalHH, caMo-
JIET He TOJIbKO He JOJIXKeH Pa3pyLINUTbCS, HO H He AOJKEeH I10JyuaTsh
ocTaTouHbIX nedopmanuit. CreroBaTeabHO, paspyllalLige Harpyas-
KY JOJIXKHBI OBITh GOJIblIe 3KCIIYaTallHOHHBIX.

Pacuer camoJ/ieTa Ha NPOYHOCTb IIPOHU3BOLUTCA IO paspylualo-
II1IM Harpy3kKawm, N03TOMY HX Ha3bIBAIOT TaK¥Ke PacyeTHHIMH.

Uncno, noxasblBawlilee BO CKOJIbKO pa3 pacueTHble HarpyskH
GoJsbllle IKCITYaTaLUOHHBIX, Ha3blBaeTcss Ko3dduuuentom OGe3omnac-

3 3
HOCTH [ =P/Pnax="n/Nmax.

Uem GoJgblle k03¢ ¢}uuueHT 6e30MacHOCTH, TeM HaJexHee KOH-
CTPYKLHs, HO TeM GoJibllle ee NOJIeTHAs Macca, MO3TOMY B caMmoJie-
TOCTPOEHHH HCIHOJb3YIOT MHHUMAaJIbHBIE 3HaueHHs KoabduuueHTa
6e3sonacHocty. MuHUMaJbHOe 3HaueHHe KO3 oduuueHta Ge3omnacHo-
CTH ONpefessieTcsi OTHOLIEHHeM BPEMEHHOI'O0 CONPOTHBJIEHHS MaTe-
pHaja KOHCTPYKUHH Op K Npeaeny NPONOPUHOHANBHOCTH Ony [min=
=05/0m;. B 3TOM c/yyae HCKIIOYAETCS BO3MOXKHOCTb BOSHHKHOBEHHUT
OCTaTOUHBIX AedopMalyil B Ipoliecce 3KCHIyaTallUHd caMoJjera.

Jnst 6oJbIIMHCTBA MaTePUANOB, H3 KOTOPBIX H3IOTOBJSIOT CHJIO-
Bble 3JIEMEHTBI CaAMOJIETOB, 3TO OTHOIIeHUe paBHO 1,2—1,5 (a4 cra-
an 30XT'CA 05/0nn=1,4, nns mopaniomunus 16 6s/ong=1,6). B co-
OTBETCTBUH C 3THM 3aJlaBaeMblii HOpMaMH MPOYHOCTH KO3 HuiHenT
GesonacHocTH u3MeHsieTcs B npenenax 1,6—2,0. s Harpysok, ya-
CTO MOBTOPAIOMIUXCSA ¥ AeHCTBYIOLHX MPOLOJKUTENIbHOE Bpems, 3a-
naroT 6osbuine 3HaueHus Ko3(pduuueHTa 6e30TaCHOCTH, a JJd pel-
KO TIOBTOPSIIOILUXCS U HNEHCTBYIOIIMX KDPATKOBPEMEHHO HArpy3oK —
MHHHMaJbHbIE 3HaUYeHHS1 3TOro KosdduiueHTa.
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HopMbl TNPOYHOCTH 3a/lalOT OCHOBHbIE CJIyyaW HarpyXeHus ca-
\{0JIETOB, KOTOPBIE MPEICTaBASAIOT cO60i OJHO3HAYHO 3aJaHHBIE Npe-
feJbHbIE PEXHMBI T0J€Ta WK NOCajku. B KaxmoMm u3 3Tux ciyua-
eB 3a/71aeTCsl BeJMYMHA HArpy3KH, ee HanpaBlleHHe H pachpejee-
uie. TIpOYHOCTb KaXkJIOH 4aCTH camoJeTa TpoBepsiercs IJs Hec-
KOADKIX CJAydaeB, YTOOBI BBIIBRTb HaunGoJiee TsXKesble YCJIOBHs Ha-
rpyeHIsi BCEX HX OCHOBHbIX 3J€MEHTOB.

OcHOBHBIE IIOJIETHBIE €JyYyad HarpyXeHus HaswiBaioTes A, A’
B, C, D, D’ nocanounsle E, C, E” u np.

[oseTHblE CAyYyad Harpy:KeHHUsl 3alal0TCsl NOCPEACTBOM 3aqaHUd
ABYX 113 TPeX BeJNHUHH: 1, § U Cy, a TPETbs Ompejessercs u3 ¢op-
My.JIDl

—_tvq
G/Sep

ycTanaBaNBaKIledl CBA3b MeXJAy 3THMH BeJuudHaMH. B taba. 2.1
npHBeJieHbl HEKOTOPble pacueTHbe CJAyuyaH HarpyXeHHus caMoJsieTa B
noJsere.

Tabauma 2.1

PacueTHblit

cayuai XapakTepuCTHKA moJera n q <y
A KpuBoHHe bl mo- nax Cymax
JeT,  COOTBETCTBYIOLIHf

BLIXOAY ~ caMcJjera M3
MHKUPOBAHHSA MJIM  ToOJe-
TY B HECNOKOHHOM  BO3-
nyxe (Ias TSXeJAbIX ca-
$0JIETOB)

A’ KpuBosnnHeffHpIi TOJET, Rax Imax
COOTBETCTBYIOLIMA  Haya-
JY BbIXOHA CaMoJjieTa M3
IIHKUPOBaHUS

B Manesp camonera C 0,512 Gmax —
OTKJIOHEHHBIMHU 371epo-
HaMu

C OTBecHoe THKHpOBaHHEe — Gmax —
camosera

D Bxox camonera B mukH- [ npn=—0,5n3 - Cymin
pcBanue

’

D Toner Ha orpuuaTens- n;m=‘0:5nxanax dmax -

HOM yryie aTaku U ¢ 60Jb-
IO CKOPOCTbIC

BoaMoxkHEle TpaekTopuu moseTa ;S pacCMOTPEHHBIX pacuer-
HBIX cryyaeB u306paxensl Ha puc. 2.10.

Aas uacro nopropsiompxcs B noseTe CIyuaeB  HarpyxKeHus,
ACHCTBYIOWMX AiATeNbHOE BpeMs (HanpuMep, ciydan B u ap.),
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HOpMaMII yeTauaBlHBaeTCst 3HaueHne kodpduiieHta 6e30macHoCTy
f=2.

Jnsi pefKo MOBTOPSIIOUIMXCT W KPATKOBPEMEHHO JeHCTBYIOLIMX
Harpy3ok (cayuau A, A’ D u D’) f=1,5.

[Tocagounble cayyau HarpyxKeHiisi caMoJeTa M HX HOPMHPOBa-
HHe OyZeT paccMOTPEHO B pasfiene «BaieTHo-mocamouHble yCTPOM-

CTBa».

fﬂaexmopu,,
; y 7
Cnyyau D G i
C//yz/mz A Cryyai A

G
/ Cryuai D HopMbl NpOYHOCTH YCTaHABIHMBAIOT

/ TaKxKe [ONYyCTUMBble 3HaueHHs YHOPYTHX
nedopMalnuil KOHCTPYKIHHY, ee KeCTKOCTH
U IPYTrHX NapaMeTpoB.

HopMbl NpoOYHOCTH MO3BOJIAIOT JIErKy
ONIpefeJIUTh pacueTHble HAarpy3KH H olle-
G HUTb TMPOYHOCTb KOHCTPYKIHH caMoJeTa

U ero yacred.
CaMBIM HajeXHBIM CIIOCOOOM KOHT-
poJIsi pacueToB Ha NPOYHOCTb SABJSIOTCH
HCNIBITAHHST KOHCTPYKLMH Ha IIPOYHOCTb
B 1a00paTOpPHBIX YCJOBHAX, Ha3blBaeMble
CTaTHYECKHMH HCIOBITAHHSAMH CaMoJeTa
Ha 1npouHocTb. McnblTaHusM mnoaBep-
raeTcss OAMH M3 CaMOJIETOB OINBITHOH ce-
\ puu. Ilpu mcnelTaHusiX K camoJieTy IpH-
Y KJaAbIBAIOTCA MOCJef0BaTeNbHO BO3pa-
., Craiouye Harpy3Kd IO paspylleHHs ca-
Cryyau D°  monera. Lledb  MCHBITAHMH — COCTOHT
B TOM, 4TOOBl HaHTH (akKTHYeCKHE pa3-
G pylwiamolilve Harpyskd H CpPaBHHTb HX
Cryvai 8 \\ c pacueTHbiMu. Ecaum camoser paspy-
e \ IIKJICS TPH Harpyskax MeHblle pacyer-
HBIX, 3HAYHUT, ero IPOYHOCTb HeaOCTa-
/ TOYHA, €CJH TIpU Harpy3kax OGoJblie
pacyeTHBIX — 3HAYHUT, OH TlepeTsKeJseH.
Puc. 2.10. Bosmoxsme Tpa- Bousblioe pacxoxneHne Mexnay ¢axTHye-
exTOpHH ToseTa aaf pagang- CKMUMH M DACUETHBIMH Da3pymIalomMMH
HbIX paCyeTHHIX CJayYaes HarpyskaMu HeaOoMyCTHUMO.

Cnyyau ¢
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OJHOBPEMEHHO IIPH HCIBITAHUSIX NIPOBepsieTCS OTCYTCTBHE OCTa-
TouHBIX HedopMalHil NpPH 3KCIVIyaTallMOHHBIX Harpyskax, 3aMmeps-
oresl aebopManyi H pacrnpejeneHte YCUAHH 110 OTAENbHBIM 3JieMeH-
TaM KOHCTPYKIWHH.

B mpouecce CepHHHOro NPOH3BOACTBA NPOBOAATCS KOHTPOJbHBIE
{CTIBITAHMSA, YTOOBI BBISICHHTb, He YMEHbLINIAaCh JIH IPOYHOCTb CaMo-
jgera B pe3y/abTaTe HEKOTOPbIX H3MEHEHHH TeXHOJOTHH IPOU3BOj-
¢cTBa M KOHCTDYKLHH, KOTOPBIe OOBLIYHO BCerja BHOCATCS B IIpolec-
ce MPOH3BOJCTBA CaMoJeTa.

Kpome cTaTHYeCKHX HCNbITAaHHH, caMOJIeT NOJABepraeTcs H JUHa-
MHYeCKUM HCHbITaHHSIM. CaMoJsieT B LE€JOM HJIHM OTHEJIbHBIE €ro je-
TanH TPOXOAST JabopaTOpHBIe HCIBITAHUS Ha YCTalOCTb.

BoJsboid KPYr BONPOCOB, CBf3aHHBIX ¢ (AKTHYECKOH IIpou-
HOCTbIO KOHCTPYKIUHH CaMOJIeTa, BHISICHAETCS B NpOIecce JIeTHBIX HC-
npITaHUH, 3aBeplIAoIUX LHMKJI MEDONPHATHH MO OLEeHKe NPHTOIHO-
CTH caMoJleTa K 3KCIVIyaTauHH H COOTBETCTBHSl €ro TaKTHUKO-TEeXHH-
yeCKHX AaHHBIX 3aJ1aHHDBIM.

§ 5. OFPAHUYEHHSA JIETHBIX CBONCTB CAMOJIETOB
Mno yCJOBHUSAM MPOYHOCTH

CKOpOCTH YCTAHOBHBILErOCS TOPU30OHTAJBHOTO IOJIETa CaMoOJe-
Ta Ha 3aJaHHOH BBICOTE OMpENENsIOTCS PaBEHCTBOM IMOTPEGHHIX H
pacrnosaraeMbix TAT (KpuBas /
Ha puc. 2.11). OpHako nJs
pala CcaMOJIeTOB CKOPOCTH, 4
COOTBETCTBYIOLIME TIOJETY C M
UCIIOJIb30BAaHHEM MaKCHMaJb-
HOH TATH 1BHUraTeseil, 0Kasbl-
BAlOTCA HENONMYCTHUMBIMH, TakK

JoHa
Jonycrmumsix

KaK paspelleHHBle CKOPOCTA , .4 %cﬁ"ﬁ”ﬁ”’_g“—_“_

nojeTa OrpaHHYMBAIOTCA MO v/””’”"’”””‘?’m’ 3

TeM' MM MHBIM COOGparKe- /// ,

HUSIM. p v\?/ ( ‘(max) da/rl Vmax
OrpaHnuennsi  ckopocTei %(V ) \ -

noeTa BBOASITCSI B COOTBETCT- Y menoon !

BHH C yCJIOBUAMH CTaTHYECKOH q////

H JHHaAMHYeCKOH NPOYHOCTH M

camo.rera u aBurartensd, yc-

TOMUYNBOCTH, YNPaBASIEMOCTH Pye 2. 11. CKOpoCTH  YCTAHOBHBIIEroCA

H 6aﬂaHCHpOBKH caMoJieTa. rOpH30HTAJILHOTO IIOJIETAa H HX orpaHuue-

Heo6xonnmo rakke yuntsi- HIs:

BaTb BuGpauun, TpsickKy, camo-
KosaeGauust u mp.

K orpaunuenusm no cra
THYECKON MPOYHOCTH OTHOCHT-
€A OrpaHHYeHHs 1O yCAOBHAM
lloneTa B HecrnoKoMHOM BO3-

/—orpaHHYeHHe M3 YCJOBHS paBeHCTBa NOTPeG-
HBIX 1I pacroJjaraeMblx TAr; 2—OrpaHHyeHHe CKO-
POCTH MO HEAONYCTHMBIM INeperpykKaM mpH moJjere
B HECNOKOHHOM BO3JyXe; 3—oOrpaHHuyeHHe CKOpPO-
CTH 10 MAaKCHMaJbHO AOMYCTHMOMY CKOPOCTHOMY
HAMopy ¢, axs 4—OrpaHHyeHHe CKOPOCTH MO He-
OOIVCTHMOMY HarpeBy KOHCTDYKIHH CaMOJIeTa;
5—orpaHHueHiie mo 4yucay M nonera; 6—oOrpam-
YeHHe MO Cy pop
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AyXe W MO NpeleJbHOMY CKOPUCTHOMY Hamopy. OrpaHHueHusl mo
yuciaM M BBOASIT H3 YCJOBHH COXpaHeHHs NPHEMJEMBbIX XapakKTe-
PHCTHK YCTOHYMBOCTH H YIDPaBJAEMOCTH M MO a3pPONHHAMHUYECKOMY
HarpeBy KOHCTPYKIHH.

1. Y3 ycooBuit nosieTa B HECIIOKOHHOM BO3[yXe Or'paHHUYHBAIOTCH
MaKCHMaJIbHO NONYyCTHMBbIe CKOPDOCTH Y HEMaHeBDeHHbIX, a HHOFIA U
y OrDAaHHYEHHO MaHEBPEHHBIX CaMOJIETOB, HMEIOUUX MaJjble 3Haye-
HUSl JIONyCKaeMO# 3KCIIyaTallMOHHOH meperpysku 722 ... ITH orpa-
HHYeHHs NoKa3aHbl Ha puc. 2.11 (xpusas 2).

2. CKOpDOCTHOI Hanop ONpelensieT Harpy3kH, HeHCTBYIOILNE Ha

camoJjer u ero yactu. OT CKOpPOCTHOTrO Harnopa 3aBHCAT ll:,lax, Ha-

rPY3KH KpBlL1a, onepeHusi, ¢ros3ensika U BCe a3pOAUHAMHYECKHE
NOBEPXHOCTHBIE CHJIBI, AeHCTBYIOLIME HAa BHEIIHIO II0BEPXHOCT)
camosieTa. 3HaueHHe MpeesbHO AONYCTHMOIO CKOPOCTHONO Harmopa
YCTaHaBJMBAETCs NIPU MPOEKTHPOBAHUM CaMOJIeTa M3 YCJIOBHS yBS3-
KH MPOTHBOPEUUBBLIX TPeGOBaHMI MaKCHMaJbHOH CKODOCTH H MHHH-
MaJIbHOTO Beca camoJieTa Npu obecleyeHHH HeOGXOAUMOMH IPOYHO-
CTH ero KOHCTPYKUMH. B HacTosimiee BpeMs 1sis1 ucTpeGuTeN el Mak-
CHMaJIbHO JONMYCTHMBIH CKOPOCTHOH HAmop NPHHHMAeTCsi paBHBIM
npumepHo 8000—10000 xrc/m2. Y TpaHCIOPTHBIX M MacCaXKHpPCKHX
CaMOJIETOB Gmax =2000-+-3000 krc/m2

C cOBepIIEHCTBOBAHUEM KOHCTPYKLUUH H IpUMEHEHHEM BBICOKO-
OPOYHBIX MAaTEepPUAaJOB NpelesbHOE 3HAUEHHE (max YBEIHUHBAETCH.
ITo 3amaHHOMY 3HAUYEHHIO Gmax MOMKHO IOCTPOHTb KPHUBYIO 3aBUCH-
MOCTH IIpeleJbHBIX CKOPOCTEH caMoJjieTa OT BBICOTHI (KpuBas 3).

3. MakcuMaJ/bHO HONYCTUMOE YHCJIO NosieTa Mypes ONpeessieTcst
M3 YCJIOBHS5l COXpAaHEHHUSI CaMOJIETOM Ha 3TOH CKOPOCTH NpHUEeMJeMbIX
XapaKTepHCTHK YCTOHYHMBOCTU U YNPaBJseMOCTH (OTCYTCTBHEM «3a-
TAMMBaAHHUS» B NIHKHPOBAaHUE, COXpaHEHHEM IyTeBOH yCTOHUUBOCTH H
Ip.), a TakXKe HeOOXODUMBIX YCJIOBUH ;i 6e30TKasHOi paloThl
IBUTaTeJssl, BXOJHOE YCTPONCTBO U KOMIIPECCOP KOTOPOTO PaCCUUTHI-
BAlOTCS1 Ha HOpMaJibHble YCJIOBHUSI PabOThl JO ONpEeNeNeHHOTO YHCJIA
M. OrpaHuueHue no uucay M moJsera nokasaHo Ha puc. 2.11 (xpu-
Bas 5).

Hapsiny ¢ atum < yBennyeHueM uyucia M mosera Bospacraer
HarpeB camoJsera. Ilpu pacueTe camoseTa Ha TPOYHOCTb 3aja-
IOTCS1 KOHKPETHBIMH MeXaHHYeCKMMH CBOICTBAMM MaTepHasoB. ITi
MeXaHHYeCKHe CBOHCTBA OIpENENSIIOT NpeleNbHYI0 TeMIepaTypy, 10
KOTOPOH MOXKEeT HarpeBaTbCsl KOHCTPYKLHSI camoJieta 6e3 ymiepba
IJIs ee TMPOYHOCTH. DTa TeMIlepaTypa U onpefessieT COOTBETCTBYIO-
mue e npenenbHele uncaa M nojsera no BelicotTaM (Kpusas 4). Ha
6OJIbIINX BBICOTAX, KaK NPaBUJIO, yCTaHaBJAHUBaeTcs obllee orpaHH-
yeHHe 10 Mypeg.

¥ caMoJ/1eTOB, JEeTalUHX ¢ GONBIINMH CKOPOCTSIMU, MOTYT OBbITb
JOTIONIHUTEIbHBIE OrpaHUUeHUs, CBA3aHHble C BO3HHKHOBEHHSAMH He-
JKeJaTeJbHBIX CaMOKoJeGaHUi caMoJieTa MM ero yacreil, Hasplpae-
MBIX (pTaTTEpPOM, KOTOPBIE NPUBOAAT K pa3pylIEeHHIO caMoJjeTa NpH
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npeBbIlIeHHH HM onpejeJieHHOH CKODOCTH, Ha3bIBaeMOH KpHUTHYe-
CKOil CKOPOCTBIO (JaTTepa.

Huorga CKOPOCTb MOJIETa caMoJieTa OTPAHHYUBAETC BO3HHKHO-
BeHHEM B T0JIeTe TPSACKHM M BUOPAUUH, PE3KO CHUXKAMOWMHUX JHHAMH-
yeCKy!0 TPOUHOCTb KOHCTPYKI[HH CaMOJIeTa.

PaccMOTPEHHbIe BBIlle OrpaHHYEHHs OTHOCSATCS K obuiell mpou-
wocTi camosieta. Kpome TOro, MOryT ObITb OrpaHHUYEHHs, CBSI3aHHbIC
¢ MeCTHOH ITPOYHOCTbIO KOHCTpPYyKuuH. Hanpumep, orpannuyuBaroTcs
CKOPOCTH, TIPH KOTOPbIX MOXKHO BBINYCKAaTh IIHTKH, 3aKPBUIKH, 1IaC-
CH, CKOPOCTH, NPH KOTOPHIX MOXKHO JIETaTb C MOABECHBHIMH 0aka-
MH U 1p.



FJIABAS

TPEBOBAHWS, NMPENADBSIBJISIEMbBIE
K ABUAUMOHHbIM KOHCTPYKUHUIAM
U MATEPUAJIAM

§ 1. TPEBOBAHHS, NPEADBSABJISIEMBIE
K KAPKACHOM TIPYINNE

KapkacHas rpynma camoJsera, COCTOSL[asi H3 Kpblla C 3JepOHa-
MH H CDeJACTBAaMM MeXaHHU3aluH, OllepeHHus Hu (ro3ensxka, sfB.IgeTcs
Hecyulell OCHOBOH KOHCTPYKIIMH CaMoJieTa.

Hns npaBuibHOTO BHIOOpa TeX MJIM HHBIX (opM (pasmepoB) u
THIIOB aBHALMOHHBIX KOHCTPYKIIMH, HCIIOJb30BAHHBIX B JI060M U3
NPOEKTHPYEMBIX HJIH H3TOTOBJEHHBIX CaMOJIETOB, HEOOXOIHMO YUH-
THIBaTb BJIHSHHE MHOMMX (akTopoB (1eJ1€BOTO HAa3HAYEHHUSI KOHCT-
PYKLHH, AEHCTBYIOILUX HA Hee HArpy3oK U Ap.) u cHOpMy.aHpoBalb
TpebOoBaHUs, IpebsiBIseMble K JaHHONH KOHCTPYKIHUH.

K aBuamMOHHBIM KOHCTPYKLUHAM IPENbSBIASIOT clefyloiie 006-
mue Tpe6oBaHuUsA:

1) ymeHnblenysie a3poJHHAMUYECKOTO COTNIPOTHBJIEHHUS;

2) obecreyeHyne NOCTATOUHOH NPOYHOCTH U KECTKOCTH;

3) yMeHblLIEHHe MacChl KOHCTPYKUHUH;

4) TeXHOJOTMMYHOCTb U3TOTOBJIEHHS KOHCTPYKIHH;

5) yno6CTBO 3KCI/IyaTallll H PEMOHTA;

6) ofOecrneyeHue BBICOKOH OOEBOH XKHBYUYECTH H IKCIJIYyaTallHOH-
HOH HajeXHOCTH.

YmenblleHHe a3pOAWHAMHMYECKOrO CONPOTHBJEHHs. Bueuinue
dopMbl caMosieTa (MJ1aHepa) ONPEAeNdIoTC B OCHOBHOM CKOPOCTBIO
ero nosera M HasHaueHueM. OHHM JOJIKHBI OBITb TakKHMI, UTOOHI
caMoJleT MMeJ BO3MOXHO MaJjloe COIPOTHBJEHHe, CIOCOOCTBYIOMIEE
HOJNYYeHHIO 3aJaHHLIX JETHBIX CBOHCTB IIpH MeEHbHIHUX TATOBOOpPY-
JKeHHOCTH, 3alace TONJIHBA H, CJeIOBaTeJbHO, Macce camoJgaera {Tsi-
IMOBOOPYKEHHOCTbIO HA3bIBAIOT OTHOLIEHHe TATM ABUTaTeJs K Macce
camoJera —P—).

m

Jnsi GoNbIIMHCTBA COBPEMEHHBIX CaMOJIETOB XapaKTepHbl BIIOJ-
He ollpe/iesIeHHbIe BHellrHIIe (GOPMbI.

BaxHoe 3HaueHne umeloT GopMbl npoduiael Kpblia H onepeHus,
HX OTHOCHTEJbHAsl TOJIIHHA, VIJHHEHHEe Kphlaa, ero ¢opma, nHTep-
(depeHuHusl ¢ APYTUMH 4acTAMU caMoJeTa, a Takxke pa3Mmepsnl, (op-
Ma M yanuHedue Qroseqasxa.
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