ABUATOP




AVHUM TOKa BO3AYXA - 35TO TPAEGKTOPUU ABUIKEHUSA BO3AYLUHbIX YaCTHUL, NPU
CTauMoHapHOM o6TekaHuu. EcAu paccTtosiHue MeXkay COCEAHMMU AMHUSAIMU TOKa
YMEHbDbLLUAETCA, TO 3TO FOBOPUT O TOM, UTO CKOPOCTb TEYEHUSA B AQHHOM MecCTe
yBeAUUYMBaETCA U HAobopoT.

Tpy6Ka ToKa — 3T0 Boo6parkaemaa Tpyba co cTeHKaMM U3 AMHMM TOKA BO3AyXa.
Becb BO3AYyX BHYTpM TPYOKM TOKa NepeMeLLaeTC TOAbKO BAOAb TPYOKM U He
BbIXOAMUT 3a €€ GOKOBbIE I NMHWK TOKa BO3AYXa
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4.1. OCHOBBI A3POANHAMHUKH 1 TEOPHH I10JIETA

OcHoBHasI _3a/1a4a__ adpOHHAMUKIT — H3V4YEeHHe
AIPOAMHAMHYCCKHX CHJI, OIIpele/IsIiONUX JIeTHbIe
nanabie BC. Pemenusi 31oii 3aa4u Bejgercsi B JIBYX
HAIIpABJICHUSIX:  TeoperH4yeCcKoM (pemenne
YpaBHEHUIl a’3pOoAMHAMUKH) H JKCIEPpUMEHTAJILHOM
(MO/le/IbHBIE WHCHBITAHUST B A)POAHHAMHYECKIX
TpyOax U JieTHbIE HCIILITAHUS).

IIpyuHOMI moJieTa camoJiera
> —> S
P+Y=6+G

P — cuia Tiaru aBUrarcicu,

Y - noameMHas cuia

Q) - cuaa 1000BOrO COMPOTHBIICHHA,

G —Bec camoiera




ADPODNOT
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NHOIABEMHAA CHJA KPBIJA CAMOJETA

Cy

Cx

Fy.1060B0O€ CONPOTHRICHHE, Fy- MOABEMHASA CHIIA,
Cy-KO3(QPHIHEHT J000BOro CONMPOTHBICHHA,

Cy~KOQPHIHEHT MOABEMHOH CHIIBL, P ~ILTOTHOCTB

BO3aVXa, V' —CKOpOCTh Haberarmero IoTok,
S — XapakTepHasd IUromaib.

KadecTrBO Kpblia -k =




ADSPOANHAMUNYECKOE KAUECTBO KPBIJIA

A3poounamuyeckum Kauecmeom Kpolila HA3bl6demcs OMHOWEHUEe ROOBEMHOI CUTBL K CUJle
710006020 CONPOMUBTIEHUA KPbLIA HA OAHHOM Y2lle AMaKu

Ty

Q

rae Y - nogseMHas cuia, KT

Q - cuna 1060BoroO conpoTuBiaeHus, KT. [logcTaBuB B popmyiny 3HaueHus Y u O, noiydum

Yewm 0oblIe a3poAMHAMHUUYECKOE KAaUECTBO KPbLIa, TEM OHO COBEpIIcHHEE, BennunHa kauecTBa
JIJIs1 COBPEMEHHBIX CaMOJIETOB MOXKeET jJocturars 14-15, a juia mianepoB 45-50. D10 o3Havaer,
4TO KPBLJIO CaMOJIETAa MOKET CO3/1aBaTh MOIBEMHYIO CHITY, IPEBBILIAIOIIYIO JJOOOBOE
coniporuBienne B 14-15 pa3, a y wianepoB jgaxe B 50 pas.




P = Xa + mgsinD
Ya = mgcosb

Vy

MecTtHag
rOPU30HTAJIbHAS
IIJIOCKOCTH




MecTHas
TOPU30HTAJIbHAS
IJIOCKOCTD

Xa =P + mgsinD
Ya = mgcosD




CamoaeTt Boeing 747 — macca 400 ToHH (400 000 «r).
OTkas aBurateas Ha Bbicote 3000 meTpos.
AspoanHammyeckoe KavectBo |5

Camonet Diamond DA42 — macca 1700 «r.
OTkas aBurateas Ha Bbicote 3000 meTpos.
AspoanHammuyeckoe KavectBo |5

Y Kakoro caMoA€Ta AaAbHOCTb MAaHUpoBaHMs ByaeT 6oabLue !




PDopMyAa AAABHOCTM MAAHMPOBAHUS

L=H*K+-W*t

H — BbicoTa

K — aspoAMHaMmnyeckoe KayecTBo
L — AQABHOCTb MAQHMPOBAHMUS

W — CkopocTb BeTpa

t — BPpEMSA NAaHUPOBaHUA

Y Kakoro caMoA€Ta AaAbHOCTb MAaHUpoBaHMs ByaeT 6oabLue !



PDopMyAa AAABHOCTM MAAHMPOBAHUS

L=H*K+-W*t

|. B ycAOBMSIX BCTPEYHOrO BETPa AAAbHOCTb MAAHUPOBaHUS ByaeT
3aBMCETb OT MaCCbl CAMOAETA , AAAl TAXKEAOIO CAMOAETA , Y
KOTOpPOro BpemMsl MAAHUPOBaHUSA MeHbLUE, AAABHOCTb MAAHUPOBAHMUS
6yaeT 60abLe. [1p1 nonyTHOM BeTpe KapTUHa ByaeT obpaTHas.

2. B WTHMAb AAABHOCTb NMAAHUPOBaHUA BYAET OAMHAKOBAS, U He
byAeT 3aBMCETb OT Macchl.



MakcrMaAbHOe Ka4ecTBO 3aBMCUT OT BbIOpaHHOIO yraa
aTaKW, MAKCMMaAbHOE a3pPOAUHAMMYECKOE Ka4eCTBO
obecneynBaeTCs Ha HAaUBLIFTOAHEMLLUEM YrA€ aTaKM.

AAs 3TOro cyuiecTByeT onpeAeAEHHasA CKOPOCTb
NAQHUPOBaHMS (HaMBbIFOAHEMLIAA CKOPOCTb) , KOTOPYIO
MUAOTbI AOAXKHbBI CTPOFO BbIAEP>KMBATb MPU MOAHOM
NoTepe TArU B NOAETE (OTKa3e ABUFaTeAs) .
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Macca camoneta M

Kakue cunbl AEUCTBYIOT Ha camosieT No ocu X, KOTopaa Ba)KHa Ham AnA eaneta? Mcnonbayem BTOPOA
3aKoH HbloTOHa:
Fy = Frp = Ma
,Te @ — YCKOpeHHe caMoJieTa OTHOCHJBLHO 3eMIH (He JIGHTHI)

—FTP ?
i Bbl cornacHbl, 4To @ He ByaeT paBHO HYNIO:

Otciopa a = i




CKOPOCTE YMEHBLIAETCH =

TOYKA AaBNeHne YBenvuMBaeTCA
nepexomga (no :'x:o.m; noToKa)

|
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NOrPaH|NHOro CnNoA




Kpuruueckuit
yTOJI aTaKH,
CpBIB OTOKA

npeBbILLEHNE TaHIraXa

CHVI)KTVIE \

4 o

To, yto nonano
KOHTaKT c BII Ha BMAEO




Npouecc caAyBa NOrpaHUYHOro CAO
NpeAKpbIAKK

OAKMH W TOT #e HebnaronpUATHEIN

Weneeon
rpagueHT aaeneHus

NpeaKpbINoK

NpK BLINYCKE NPEAKPLINKa SHEPTMA NOrPaHUYHOrO
CNOA yBenMuMnack W o6TeKaHue BOCCTAHOBMNOCH
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NCTUHHOWU BO3AYLIHOW CKOPOCTbIO Ha3bIBaETCSA CKOPOCTb

ABWXXEHUSI CAMOAETa OTHOCUTEABHO BO3AYLLHbIX Macc.
Mpu6opHoM (MHAMKATOPHOMU) CKOPOCTbIO Ha3bIBaeTCH
MCTUHHAs BO3AYLLHAsA CKOPOCTb, MPUBEAEHHASA K HOPMaAbHOM
MAOTHOCTM BO3AYyXa. EcAM noaeT npouncxoaAnT npu
HOpMaAbHOM NAOTHOCTM Bozayxa (p = 1,225 kr/mM?®), To
NpMOOpHas CKOpPOCTb COBMaAaeT C UCTUHHOM.

[NyTeBOM CKOPOCTbIO Ha3bIBAETCSA FOPU3OHTAAbHAS

COCTaBASIIOLLLAS CKOPOCTU ABUXKEHMS CaMOAEeTa
OTHOCUTEAbHO 3eMAM. [lyTeBas ckopocTb paBHa
reoMeTpU4eCcKoM CyMMe FrOpPU3OHTaAbHbIX COCTABASIIOLLLUX
MCTUHHOM BO3AYLLUHOM CKOPOCTU U CKOPOCTU BeTpa.

BepTUKaAbHOU CKOPOCTbIO Ha3blBAOT BEPTUKAABHYO

COCTaBASIIOLLLYIO CKOPOCTU ABUXKEHUSI CAMOAETA
OTHOCUTEABHO 3EeMAM.




MAHOMETPHUYECKAS NEPEAATOYHbLIA  CEKTOP KopPnyc
KOPOBKA MEXAHHU3M I I
Pr— CTPENKA
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WIYUEP
NOABOAA BO3AYXA

NPHEMHUK
BO3AYWOro AABNEHKA

N

BO3AYWHbLIA NOTOK  NMHUA CTATHYECKOTO AABNEHMS YNPABNEHWE CTPENKOR
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TIpuiHunnuaneuas cxemMa KOMOHHUPOBANHOTO yKa3aTens BO3LYIIHON CKO-
poct K¥C:

1Bl — npueMHNK BO3AYIUHbLIX AapneHuBt: / — kaMmepa CTATHYECKOrO NaBieHHA: 2 — KE&MEpa

NOJIHOrO MnapienHs; 3 -— 3NeKTPooBOrpeBarTe.ibHblil SJAeMeHT: 4 — MaHoMerpHyeckass KOpoOK&:

5 — nepenatoyHbifl MexaHuIM: 6 — CTpeNnKa npnbopHoft cxopoctH; 7 — anepoun; 8 — crpem(é
HCTHHHOR ckKOpouCTH: 9 — wxkana; 10 — Kopnyce



11. PacueTtHble chopMynbl AN MHOUKATOPHOM, 23
MCTUHHOMN BO3AYLWHOU CKOpoOoCcTU U umncna M

NpagyvpoBoYyHasa hopmMmyria uasmMmepurens UCTUHHOU CKOPOCTM:

2P
V=_[2
Vo (3)

ns NCKNOYEHNA U3 Bbipa>keHUA MIMOTHOCTU norilaraem BoO3ayx
naeanbHbIM razom. lNpu atom BbipakeHune (5.3) c yueTtom P

Crit

nPUMMET creayrLmmn sua;: 2= R T
yo

T — TemMneparypa arMmocepHOro Bo3gyxa Ha BbICOTE MnorsieTa;
Rya - yaenbHasa rasosas noCcrtosAHHas

Takum obpasom, 4nNa namepeHus CKOpocTun V B obuiem crny4vae HY>KHO
umeTb Tpn H3, namepsomnx sHadyenna P, P n T.




— TPOCTOM 3aKPBIIOK

~ BBUIBIKHOI OAHOLIENEBOlH [MprHLMN paboTbl 3aKPbIAKOB 3aKAIOHAETCA B TOM, YTO MpU
B UX BbIMyCKe YBEAMYMBAETCSA KPUBU3HA NPODUAA U NAOLLAAD
NOBEPXHOCTU KPblAQ, CAEAOBATEAbHO, YBEAUUMBAETCH
M HecCyllas cnocobHOCTb KpblAa, KOTOpas MO3BOASIET
G'""""'"'"';‘/‘?’f@f ~ BEBRAHAN MEGTOMIEICHON CaMOAeTaM AeTeTb 6e3 CcBaAMBaHMA NMPU MEHbLUEN CKOPOCTMU.

__% 3aKPBIJIOK




Ocu :
* BepTukaAbHas (pbickaHbe)

* [opusoHTaAbHas (KpeH)

* [lonepeyHas (TaHrax)




* YroA KpeHa

* VroA TaHrax<a

e CKOAbXXeHue



YIOA ATAKHN N YITOA TAHIAXA

Y20/ amaku \

MAaHesax

/

YroA aTaku — yroA MeXAY BEKTOPOM BO3AYLUHOM CKOPOCTU U NMPOAOABHOM OCbIO CAMOAETA

mpaekmopusa nosiemda

20PU30HM

YroA TaHra)ka — Yroa MexKAy ropM3oHTaAbHOM MAOCKOCTbIO U MPOAOABHOM OCbIO CAMOAETA



Asromar tuma AVACII-P, PyxoBOACTBO 1Mo 3KCMIyaTalldn

AATHUK YIAA ATAKWA

AaTumMK yraa atakm npeActaBasieT
cobon YCTPOMCTBO, MMEIOLLLEE
PADKOK-PAIOrep, paCroAOXKEHHbIN Ha
Plo3eAsIKe CHApPYXKM CaMOAeTA.

Puc,20, Hatuyux yriop araxs VA




YMPABAEHWE CAMOAETOM
PYAWU

PyJ1b BBICOTHI

CrabuausaTop A\v‘/ L * PyAb BbICOTbI —
i ~ M3MEHEHUE YrAa TaHraXxka
Kwns ‘ * PyAb HanpaBAeHus
Pynb
MU3MEHEHME YrAa
HAIPaBJICHUA DbICKAHbBA

* OAepOHbl — UIBMEHEHMUS
YrAa KpeHa




MOMEHTbI TAHFTAXXA OT KPbIAA

CTABNANSATOPA

* KpblAO CO3AQET NMUKMPYIOLLUHK

MOMEHT

* CrabuansaTop co3paET

KabpupyoLwmit MOMEHT

* Wx paBeHcTBO obecneynBaeT

PaBHOBECUSA CAMOAETA



MOMEHTbI TAHFTAXXA OT KPbIAA
CTABUAUSATOPA

* AAfA ycToMuMBOro caMoA€Ta PpOKyC AOAXKEH PaCroAaraTbCs 3a LLEHTPOM MacC CAaMOAETA.

IICHTP MaccC HCHTP AaBJICHUA

adPOAUHAMUYCCKUN (HOKYC




* YCTOMYMBOCTb XapaKTepusyeT cnocobHOCTb caMoAeTa be3
BMELLATEAbCTBA AETYMKA COXPAHSTb 3aAaHHbIA PEXMM MOAETA.

* YNpaBASAEMOCTb - 3TO CMOCOBHOCTb CaMOAETa AOAXKHbIM 0bpasom
pearmpoBaTb Ha OTKAOHEHUE AETYMKOM PYAEN YMNPpaBAEHUS (PYAer
BbICOTbI, MOBOPOTa U 3AEPOHOB)



(5% OCHOBBI a’pPOAUHAMHKHU
YCTolaMBOCTE CaMOJIETa

~ YCTOoMYMBOCTE CaMOJIeTa — ero Coco0HOCTh CAMOCTOATEILHO
(0e3 BMeIaTeNbCTBA NIJIOTA) BOCCTAHABINBATE CIIYYaiiHO
HapyilleHHOe PABHOBeCHE.
Ecimm camMojieT VeTOHYHB, TO IPH CIVIAHHOM HAPYIIeHUH
PaBHOBeCHH MOSIBUTCH CTA0MIHINPYROIIUI MoMeHT AMz,
BO3BpAalla A caMoIeT B OpeRHee COCTOsIHIE,

¥, | AYarof F — doryce
bAY, “>—77 | (Touka NpHiIoKeHnust
AM, =AY/ A\ Y, \T . i _d paBHO,[[eﬁCTB}’H)HIeﬁ
o= _ | F =3 7 |U[pHpamenus
L S N < - e MO beMHOH CHJIBI
g OM-~ | f| A¥q, IpH pocTe ()

F yeToliunBoro
Grag camorera 3a IIM




NOHATUE KYPCA

KypcoM caMoA€Ta HasbiBaeTCs YroA B
FOPU3OHTAaAbHOM MAOCKOCTU MEXKAY
HarpaBA€HUEM, MPUHATBIM 32 HAYaAO OTCYETA, U
NpoeKLMEN Ha 3TY MAOCKOCTb NMPOAOAbHOU
ocn caMoA€eTa. Mamepsertca ot 0° oo 360° no
4aCOBOM CTPEAKEe.

Hanpasnenue
[IPUHSTOE 32
Ha4yaJI0 OTCYETa
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De hoogte in Flightlevels kan variéren afhankelijk van de heersende luchtdruk (QNH).

BbicoTa noAéTa — paccTosiHue rno
BEPTMKAAU OT OMNPEAEAEHHOro
YPOBHSA OTCYETa AO BO3AYLLUHOIO

CyAHa.

-l L ] - il L gﬁ, = @’g

A A 0 N

Altitude Flightlevel

_X_ﬁ

QNH v Elevation
v v

“H druk-si o In dit voorbeeld ligt het drukvlak van de
ogedruk-situatie QNE boven het drukvlak van de QNH.
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