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ᎁδ፣

৽ᡐ

FlightGearδϑᖪᅽሇᲸาயݥƥᅽІᔌᒧκδᓃनᲸาயڔᒁ
ጫၔ႓࡛ሇОਥؤˊᨅലˏFlightGear手册ːৌഫЫᐾᑉշࣣᓥѲઉᨱ
κ手 FlightGearƥৰЗاᲸሇϪᥗˊᨅνѕటҖЫᐾ FlightGearԘ᪇Ⴏ
પڔఠхሇಞƥၦᓨѕᡥಱ手ϽᡊѲਥڔࡺఇᐇ FlightGearటҖሇه
ጕѱᴋˊ

ႝലሇಞϛ FlightGear 2016.3ǼᐛၔԬ׳ǽԵˊҋᅶೇഭႝ
ല FlightGearሇᅶୗϴᕜޗಞϔտണᅶሇҴૉƥၦᓨ࠰ಞϔటտ
ሇಱႯપƥظᕜುҋᅶˊ

ಞթୄιϑ᪇թƥه᪇թሇԬऑڔᑄ൛ᒪղλˊ

ᎁδ᪇թƳࣴ᠆

ᎁЁ፣ƥ想要自由的飞翔？来玩 FlightGear吧ƥЫᐾ FlightGearƥৰᡬᡊԢ
ϔሇᔽቹࣣۓڔƥᨄണᐄᑏᠳຸˊ

ᎁι፣ƥ飞行前的准备：安装 FlightGearƥᨅयటҖѲࣴ᠆Ёᨆցؤ
ˊሇЫᐾݥᲸؠޞᰁ֨ڔႝ

ᎁЁ᪇թƳޗ FlightGearϔᲸ

ᎁݻ፣ƥ起飞：如何启动程序ƥఞᨕϽѲँᰂ٦֬ীᑀࣴ᠆ሇጫ৽ˊᨄ

ׇஷญᨕδЌڎл؝ಚڔᒳಞхˊ

ᎁЈ፣ƥ飞行中：仪表板、键位和菜单ƥఞᨕϽѲ౯Ѹᨅϑጫ৽ƥຈ

Ѳޗ FlightGearϔँᰂᲸˊᨅׇஷϽδшࣶಜሇơৌഫƢᲒࣽϤᮁሥ
ڔᲇญᠼƥᨄᢝᐷᡬᨕϽо៨൙תлղ៨ƥδϑᚚڎ HUDơHead Up Displayƥ
৮ᠺ೪ዥݥƢሇ౯ѸƥၦᨄണҋᅶḂඓሇδЌటዥˊ

ᎁԛ፣ƥ特性ƥఞᨕϽδЌ FlightGearϔႯռϛᴱᐜᅶୗటҖሇႯપˊ

ᎁι᪇թƳጫ

ᎁζ፣ƥ教程ƥటҖϽϛಱᲸٽՋࠩሇδЌጫˊ
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ᎁԙ፣ƥ基础飞行模拟教程ƥటҖϽδш߰ኦሇᲸጫƥмఠތሇੋ

ਭϞҐᡬᡊޗ FlightGearϔѲᲸˊ

ᎁϲ፣ƥ短途转场飞行教程ƥЭᷫᡠࣴ᠆ሇॠךޞՠؤƥӟδ๐ቾᨪ

ಸˊ

ᎁמ፣ƥIFR转场飞行教程ƥᡬᨕѲҋᅶо៨ᲸᠸմơIFRƢƥࣶୄٌඥ
ሇቾᨪᲸˊ

ᰁ

ᰁ Aƥ复飞：如果有什么拒绝工作ƥрऺᢌড়֭ѼᡊՂδЌҋᅶ Flight-
Gearሇয়ᠶᯅᲢˊ

ഡَሇᰁ Bƥ降落：离开飞机之前的一些想法ƥрᑉᩤЌৌഫᤅჶտ
FlightGearਥؤϔሇОδЌҴૉˊٴᢁ࠵एᨄണېЌ᱇ᠳࣶୄˊ

1.1 Ꭲᯛᢱ

ϛᩤЌνܛ๑Э࠽ᖭैᯛᢱಞሇОՋࠩሇƥрਢᡩмλ፣ᗩƥظм

ᡥѼഛᎢתሇᲸκ᛭࠶ˊ
ࣴ᠆Ƴ ᎁι፣

٦֬าயݥ ᎁݻ፣

ҋᅶาயݥ ᎁЈ፣

1.2 ϛႯռνᓪ၎ሇО

рቹᩈ࠰࠵ಚОᡤ؋ᯛᢱ手册ˊѼኵࣽѼሇ೪ײಀ OpenGL
ơᯛᢱሮԟಞƥຈ࠰࠵ಚ NVIDIA೪ײƢৰςҋᅶWindows M̄ac OS-X
ୈ LinuxƥᩤϣѼᖭळظмርఉ᧼ᨅല手册ሇᎁδ᪇թƥৰҋᅶীᑀᒁᢈ
࡛ሇЁᨆցጫ৽ˊሮԟλڔᢪظм֏ਖ਼

http://www.flightgear.org/download/.

Ѽҋᅶ Linuxƥѕؤᄕ FlightGearীᑀޗѼሇؤႝׇղ៨Ͻˊ
Ѽࣴ᠆࡛Ёᨆցጫ৽мَƥظмሷᎁݻ፣ൌᚊ٦֬ئาயݥሇᐷᗩˊ

1.3 ਠѦᯛᢱ

ᝇၦᨅጕԗᯀெƥीᠳᖪୄδѱƥν᧼рҗၦਿ၇ਢᡩѼᯛᢱδ

λᨅЌಞƥႯռᩂտᯅᲢሇӈƳ

http://www.flightgear.org/download/


1.3 延伸阅读 13

• δਵ手᧵ࠩඇሇઉᨱ؝ᓣظм߰ޗലׇሇ /FlightGear/Docsሩ

λտৰ୧λൌƥϴظмЭᨅλ

http://www.flightgear.org/Docs/FGShortRef.pdf.

• ᲦണԟႯࣽႯપ֧ڔᕜሇᅶୗಞظм߰ޗലׇሇ /Docs ሩ

տˊ

• ᨄണδϑࣻಲሇ FlightGear wikiƥظм֏ਖ਼ http://wiki.flightgear.orgˊ

http://www.flightgear.org/Docs/FGShortRef.pdf
http://wiki.flightgear.org
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ᎁδ᪇թ

ࣴ᠆

15





ᎁЁ፣

ᖪᅽሇᲸᓒƸᄑ FlightGearٟƚ

2.1 ƸݥδϑᲸาயذ

Ѽٞ᧼ᖪিਥᲸസƸѫލЃᬎୈᓥᕜ֤ᓨഫ࠶ԠفƸୈᡲѼϑ

ሻँᲸٽৌഫޞޗᱤటᴱᖪিሇഴƸୈᡲѼொδЌᰔሇ֬Ѹƥᓨ

νᅶੴᅴࣴڎԘƸГୈѼسѱᴋδϑണഏ֤ሇώᔔྡୃƸѼ

мκᨅЌᢁຸƥᩤϣى PCκሇᲸาயݥनѼीىν᧼Ͻˊ
Ѽϴᡲীᑀᅶ᧼Microsoft© Flight Simulatorơ੯ᧁᲸาயƢୈᓥԢв

۵χᐜ PCᲸาயݥˊᨅЌาய࠰࠵ݥ 50ᒼԈসؼƥϹδϑৰνСϣ࠵
ᯅᲢƥၦᓨϛϽ᧿ᨅЌᲸาயݥմ᱇ᠳᆀᕥᥑਿሇኳхપᕜƥҤᄕޗ

ኳхцඨᑛλᥥƥᤑᒳᨅЌЬ࠵ญ᱇ᠳ 1500ᒼԈসؼˊ
ೂၦীᑀണϽᨅϣ۵࠰χᐜሇᲸาயݥƥϛСϣрᨄᠳᘆᤝಚןल

ᒁጫڔᡷᡝƥਥؤδ๙ᖪᅽሇᲸาயځݥƸ࡛ٟƥᨅണݿؑ࠰ƥ࠵

ѱൌᢪƳ

• ണ۵χᲸาயݥണδϑᨭᆾƳᅽδᓃਥؤᓥට௳ᖪᦳሇጐണ᱇
ᠳൌࣽϤСϣनврᠳሇƥৰᰊցᐹ፨ᅶୗሇఉحˊऺᢌᔌᐄδ

ϑ۵χਥؤᓥᡥв٣Ѽሇࠣᲀƥޗᨅጕ૮Ճλδϑ࠵ሇொˊၦ

ᓨ FlightGearϛണОᡷᡝሇƥണሇδժਥಇሇˊ

• ۵χาயݥᨭয়ᠳँޗᅶપڔႯપϥᯋӟՠ഼៣ˊ࠰࠵ಚ۵χਥؤᓥ
ৌഫദ֩Ѓഛ৶༂ሇᅶୗᓃƥׇஷώᔔሇᲸٽˉշࣣᓥƥᅲᖭё

ᯉᄑएˊᓨЀँκƥഡᐹѕّഭᰊᤨڔצˊᅽЃ FlightGear
ᖪᅽςਥಇƥϴीണϽᨅЌצˊνѕണؤ۵Ѯрሇᕩ࣒ƥ

рଚᓥƥ࠵एδ᥎ցࣽᖪিሇؤഭᰊˊрϴಀᩤЌ۵χ

ਥؤᓥԠᥗሇᲔߨƥຈᰐˊ

• ᕜभᯄڔୣ࠶ᓥयᖪিሇؤਥݥၦᯄྶƥ۵χาய࠶ϛ࣯рݿ
ሇᤅჶᑉϽврሇДޗˊڳ FlightGearϔƥਥؤᓥሇണഴາ৮ڔ
नᨅϑᲇሩണ࠵ሇޗڻˊᤅჶտδϑ FlightGearᨅඥࠪ

17
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഻ሇᲇሩϔണᱡয়ϕ؏எӧሇƥਥؤᓥयѕݿᚊ੧࠵ቹٍƥݿ

ϛр୧ᨲδ๙ј࠵ሇาயݥˊ

• ᰑϥƥᐣᏯी࡛ᄑƚѼϴᡲрڔᩤЌցѸᲸࡐхୈᲸസ
ƥݥᲒԌᨲ࡛ሇᲸعᱤϹδмؚظຈ᧔ƥၦрٽᐫሇሻᲸތ

ၦᓨᖪিӟണႯሇѱᴋˊ

мκղрϛСϣᠳնਢ FlightGearˊݿϛണϽᨅЌƥ
рնਢδϑᴱᤌሇᲸาயݥˊ୧ᨲδϑनຜᅶᗅፄƥᥲ৮عሇƥ

ਥಇሇƥᅶୗಀሇƥмؠᅶୗظ୮ॖሇƥδϑᲸาய৮عˊ

• ຜᅶᗅፄƳᨅϑᲇሩϜᠳनຜᅶᗅፄาயˊ࣯ᅶЃᨭᅶᗅፄڔຜ
ᅶऄസˊрሇᮿᨇ୧Ꭸৌഫ FlightGearᕜୄϛ FAAᡲظሇᲸᡨ
ᐴᡷࠩˊᡥൺЌᅶୗຈ᧔࠼ഫሇƥFlightGearሩ֏νδϑፄาய
ᓥनፄؤണਥسрˊޗƴν᧼ሮਁሇႯપৰᱡኵఃᰑݥ

าயሇᐄᑏપ᱇ຸണώᔔሇԠᥗˊ

• ᥲ৮عƳਥؤᓥऺᢌᡥкኇेظᕜӟտ৮عುԟપˊට௳рሇᠷठƥ
नᲸาயଓԠᥗሇО᧿ϽهጕᡝᎨസኳхڔ౯Ѹᐄᑏƥലᲇሩк

ኇಀλ౯ѸᐄᑏƳ

– LinuxơчѲؤႝڔ৮عƢƥ

– Windows NT/2000/XP/7ơIntel/AMD৮عƢ,

– Windows 95/98/ME

– BSD UNIX

– Sun-OS

– Mac OS X

ሩ֏ϛƥᨄണчѲδϑᲸาயݥǸǸುᡴ۵χሇୈᓥᖪᅽሇ

ǸǸᕜ࠲ಀ৶༂ሇ৮عˊ

• ਥಇƳᲇሩνاᰊЃчѲδϑԣѱୈᏲᘫሇਥؤᓥˊ๑᧾чѲᠽ੧
ണᕜ֤ሇОᤅჶԢϔˊྶкኇơׇஷಞƢм GNUԚԞᡲצظᡩ
ơGNU General Public LicenseƢϴी GPL഼ሇˊ

GPLϴᑀয়ᢥᡊˊᎢתൌᢪ GPL഼Ѽظмᖪᅽሇிᤂڔؤৈጫ
৽ˊѼظмһಅୈᓥᅶһಅмَࡺؑڔሇጫ৽ᣀջƥၦᓨƥؤৈᧁ

хሇӈƥ੶ұؤৈሇᧁхྶкኇξؑࡺሇҋᅶሮ഼ٌᡲظˊ

δᡐмᜆϥƳ

“你可以用这个软件做任何事情，只要不把它变成非自由的就可以”ˊ

ࣶಜႝ GPL мЭظᡩಞലצ FlightGear ྶкኇୈЭмλྖᩈᚊ੧
http://www.gnu.org/copyleft/gpl.html.

http://www.gnu.org/copyleft/gpl.html
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• ᅶୗಀؠᅶୗظ୮ॖપƳνӵ࠰࠵ಚ۵χาயݥƥFlightGearϔሇ
мᡸظԢвണᅶୗؠƥAPIƥмبሇඨਭƥԬ᪇ݥᲸڔޞ
ᯅሇƥৰണЭ߰ኦਥࡺሇಞˊҋണчѲኵሇਥؤಞơᖪ

ၦмَᔭࣽѕԵƢƥчѲОظм؝ᓣྶкኇൌࣣϵԢᔽَؑᄮˊਥؤ

ᓥሇሩඓਢ൛δϑ߰ኦሇਰƥ࣯ظмᡥޞᡷᡝᓥˉо៨൙ষጫ

োˉρएୈᓥ ATCᐄᑏᡷᡝᓥƥࠣᲀᗥഴোˉмؠԢвОԞਢԢϔˊ
ᨅрሇৌഫƥᡥᨅϑᲇሩሇਥؤᓥڔᐹ፨ᅶୗƥᕜЭԘτᆊ

ಚህǼาயݥ᧷Оǽሇնᨲપڔϔᚊማˊ

ਓᒳᆞƥLinux ᲇሩሇୄ֧ƥᔗࡺЃ Linus Torvalds ৰڻϽುಚሇਥؤ
ᓥˊLinuxνЦϽᨭ᧼Іᔌᒧթৈਭਥؤश፨ᧁхظᕜሇƥٌϴ
ᨅඥሇୄظмᥑᥒٌᎋᤌሇ۵χДڳˊ

ތ 1ƳUNIXᐄᑏλሇ FlightGearƳ旧金山国际机场的糟糕进近——来自本手
册一位作者的截图. . .

2.2 ᐄᑏ᱇ຸ

ξԢвᲸาயݥሮຈƥFlightGearሇᐄᑏ᱇ຸৰνࡔҎˊδϑϔᎋᨱ
ሇ AMD Athlon64 ୈ Intel P4 ीظмƥᅲᖭѭ፨ሇ AMD Athlon/K7 ୈ
Intel PIII ϴظмᡥ FlightGear ӟሇᱡয়࡛ƥ֏టѼ᱇ᠳണδ๙ىሇ
3D೪ײˊ
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᧿ FlightGearണδϑᠳሇോхƥी᱇ᠳδ๙ಀ OpenGLሇ೪
ѼνቹᩈСϣˊײ OpenGLظм؝ᓣ OpenGLᒧ፠ሇᎢЫ

http://www.opengl.org

ᎢתᢪƳǼOpenGL᥎Ѓ 1992৯ƥᄕޗীᑀୄϛಀ 2Dڔ 3Dሇষχᐜਁ
ᅶጫ৽ఉح...ǽ

FlightGearνѕơςິᨇνѕƢ᧿Ѓسಀ Direct3D/DirectXሇ೪ײˊ
ሮຈЃ OpenGLƥDirect3DጐണఉحƥৰᰊցޗWindows౯Ѹᐄᑏˊ

Ѽظᕜޗδϑ 3D ೪ײνಀ OpenGL ኳх֨ᨱሇᆀᕥκ᧿ Flight-
GearǸǸᅲᖭᐄᑏണ 3D೪ײˊၦᓨണኳх֨ᨱሇᆀᕥƥҤഡઉ
ᨱሇϴѕচྱˊണኳх֨ᨱሇԤ߉૮ՃᨱᄈѕѭЃ 1ˊ

чѲᄕкሇ 3D೪ײѕಀ OpenGLˊWindows೪ײᳳ֬νᕜಀ
 OpenGLƥᡸᯅѼሇ೪ײएሇᒧ፠ˊѼ᱇ᠳ༉ଐሇണӈ OpenGL
ሇᳳ֬ᅽϜ൙ሇ۵టҖሇƥᓨν೪ˊ۵ײѼᤑϹδ๙᧿

FlightGear ሇ೪ײƥఋᙘ NVIDIA GeForce ೪ײƥݿϛຈ AMD/ATI ೪ײन
OpenGLണഛ࡛ሇಀˊ256MBሇვ፞೪ࣘीীᑀᑞᑞണѵϽǸǸҤ᧔ळ
ሇ೪ࣘϴᕜᡥ࠰Оᄑ FlightGearਥੴځˊ

ᠳࣴ᠆ڔ୭߰ലሇޞƥѼ᱇ᠳ࠵ญ 500MBኳሥፄᯋˊѼᖪ
িᒁᢈጫ৽ƥѼᨄ᱇ᠳذሇ 500MBൌಇྶкኇڔᒁᢈ᧼ጫДᅴሇϗಞ
хˊᨅᨄνׇஷਥؤᄔࠏƥᨅئՂЃ౯ѸᐄᑏмؠᄔࠏҋᅶˊWindowsᅶୗ
ญ᱇ᠳ࠵ 300MB ሇᲦፄᯋൌӟਥؤᄔࠏˊLinux Ԣвڔ UNIX സݥ᱇
ሇਥؤᄔ࠰࠵ࠏীᑀࣴ᠆࡛ϽƥݿᨅЌ৮عЦ᱇ळሇᲦፄᯋˊ

ԟЃࠣᲀಊƥчѲىሇࠣײᥙ࠲Ͻˊݿϛᡷᡝဤ༰ƥޗ Linuxڔ
Windows৮عλƥFlightGearظмಀ࠵᪇թሇᲸొഽڔ᳷ሥƥмؠᕫ
ᦃ൙ˊFlightGearᅲᖭᨄظмಀԘ֬ਭሇᲸ෭ˊ

FlightGear Ϝᠳޗ Linux λਥؤሇƥLinux δϑᖪᅽሇ UNIX Ԏᰝ
ơׇஷϽ࠵ሇ GNUᐵхƢƥξ FlightGearണδඥሇᏲድƥϴᅽδᓃІ
ᔌᒧκ৶༂ሇىѸਥؤᓨୄˊFlightGearϴظмޗWindowsλ᧿ƥδ᪇թ
ਥؤϴޗ Windows ৮عλࣶୄˊޗ Mac OS X κ൛ਢ FlightGear ϴظ
ሇƥξ UNIX/X11 ষѸ፠ണδЌךռˊѼীᑀࣴ᠆Ͻىሇᒁᢈݥƥ
FlightGearظмޗмκᨅЌ৮ୄࣶع൛ਢˊϜᠳሇԘ৮عಀሇᒁᢈݥ
ᖪᅽሇ GNU C++ᒁᢈݥơWin32ᐄᑏλմ Cygnus CygwinᒁᢈݥƢ́

ޗѼ Mac OS X ᐄᑏλ᧿ FlightGearƥѼ᱇ᠳᖭळ Mac OS X
10.4ˊഡѭኳх᱇ຸ Power PC G4 1.0GHzୈδع Intel MacˊၦᓨᘧᲸ
ሇഛᖻദрఋᙘMacBook ProƥIntel iMacƥMac Proୈ Power MacơPower
PC G5Ƣ́

http://www.opengl.org
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2.3 ᨢஶႝല

ਢᡩѼ᧿ࣻಲؤৈሇഡಱႝലƥ৯ѕؤৈƥςظмᨭ᧼мλಲਭ

ᚊئীᑀᒁᢈ࡛ሇЁᨆցಞх

http://www.flightgear.org/Downloads/

Ѽᚊ੧ഡಱሇˉഡࣶಜሇơၦٌϴ bugഡ࠰ሇƢкኇƥظ
мЭмλޤޞᚊئ

http://www.gitorious.org/fg. 1

ᚊئᨅЌሇкኇƥλᱤᨅϑ᭔ఉЫᐾѲᚊئ FlightGearሇкኇЯ

http://wiki.flightgear.org/GIT.

2.4 Ჸ֬ઔา߉

κƥFlightGearᩉљᖪػ؈ LaRCsimৰ֨ԗϽ NavionᲸസˊᨅൌ
Ͻ࠰ᰊցơഡᠳሇ࠰ႯપኳᒁኇँᄕሇƥᓨνᒳಞхƢƥ࠰

๐ऺᢌਥؤୈᓥ֨ԗᲦሇᲸา߉ˊᄕޗफᖮሇᑄीƥFlightGearظ
мಀ࠰ጕνٌሇᲸา߉ƥظмޗ᧿ᨢஶˊ

• ୈᡲഡᠳሇᲸา߉ JSBᲸา߉ƥᅽ Jon BerndtਥؤˊJSBᲸ
า߉ვ፞ሇ JSBSimሇδ᪇թƳ

http://jsbsim.sourceforge.net/.

• Andrew Ross նਢϽذδϑᲸา߉ Yet Another SimulatorơYASimƢ́
YASimҋᅶڔԢвᲸ֬ઔา߉ơFDMƢࣶ Ԙνٌሇಲਭƥ߰ ЃՔѲҴ

ૉᓨν߰Ѓፄພ֤ࣣ֬Ҵૉ ÝASimᨄണႯࣽሇᴱᐜርסസ FDMˊ

• Christian Mayer ਥؤϽδ๙ၔພᄬሇᲸา߉ˊَൌ Curt Olson ಜى
ϽǼUFOǽቬጥาਭƥᨅඥीظмᡥѼઉᨱЭ Aဿጥ֬տ Bဿˊ

• ഡᐹƥണϽ UIUCᲸา߉ƥᅽьջᢰьࣣ࠵؆ূᐧ-ᳫศթචሇᯰށ
ؤˊᨅϑᲇሩഡਥࡺᱤّᲸݥᑄԿਢาƥᓨᄕޗմׇஷǼᱡᐰ

પǽፄພ֤ࣣ֬ƥϴीᡥᲸസޗ൚፨ࢋઔλب੧ഛሻँƥຈ࠼ᨱ

࣒ᡅᲸˊዥᨅЌᕜ֤ሇύϑ࡛Ґ᧾࠵ڔ Airwave Xtreme 150࿌
ᓒസڔ 1903৯ᚅႯԉሇǼᲸᓥǽˊഛ࠰ണԟ UIUCᲸา߉ሇᐷ
ᗩظм؝ᓣ

http://www.ae.illinois.edu/m-selig/apasim/Aircraft-uiuc.html

1ᢈᓥ༉Ƴݿϛ Gitorious ᒧ፠ীᑀԟᯄƥЭ 2015 ৯ 3 ഢ᥎кኇীᑀᦾጥտ

https://sourceforge.net/projects/flightgear/

http://www.flightgear.org/Downloads/
http://www.gitorious.org/fg
http://wiki.flightgear.org/GIT
http://jsbsim.sourceforge.net/
http://www.ae.illinois.edu/m-selig/apasim/Aircraft-uiuc.html
https://sourceforge.net/projects/flightgear/
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ᅲᖭظмޗ FlightGearሇޡҋᅶ᧿ޗνٌሇᡝᎨസୈᨭ᧼ലޞᡝᎨസ
ሇԣٍᎫᩈ᧿ሇ᪇ FDMǸǸेᎫनյյఉᡌ FlightGearሇОൌᢪϴᡲ
ᨅᱡਢᡩࣴ᠆ሇˊ

2.5 ԟЃല手册

ᨄണδဿƥЦδဿƥല手册ϔՠᄕሇൃಥЦЦޗՠᄕˊᛙᅼ

ᢪрǼسᰴϔռО手ሇ࠵ᘆƥണ᠆ᖪিƥسᅶ࣒य

࣯рޗϽδ᥎ǽ́ мЭظᨅሇҴૉϴޗಚơνৱνԘ᪇Ƣՠᄕ࠰࠵

FlightGearᒧ፠ᚊئ

http://www.flightgear.org/

《FlightGear手册》ࣶܐԘ᪇ FlightGearಞሇᎁδˊሩඓᢱᓥڔᐹ
፨ᅶୗᩤЌണԠᥗϽᡊ OpenGLԬ᪇സցୈ൛ਢޞሇОˊрৌഫണ
ബδೃѕണᰡٌሇ《FlightGear编程指南》ƥᅶൌఞᨕ TerraGearᧁхׇޞ
ষԣሇ《FlightGear地景设计指南》ƴᨄണδϑ《FlightGear飞行学校》ሇ
୧ׇˊ

рᢑௌሇຸѼൌড়֭рࣶܐಞƥظмటБഛˉటᴱˉਢᡩ

ୈᓟᢈˊണᅶୗ๑᧾ᤅჶഠкሇࣴ᠆ơ೪ײˉ౯ѸᐄᑏᎋᎋƢ́ рय

ѕᱡয়ᴱԠሇयᨅЌႯપ֨ԗտϥَႝലሇˏFlightGear手册ːϔơၦ
рϴѕनᤅჶᑉϾцƢ́

http://www.flightgear.org/


ᎁι፣

Ჸ֏Ƴࣴ᠆ FlightGear

ᘧᠳ᧿ FlightGearѼ᱇ᠳࣴ᠆Ёᨆցጫ৽ˊϥَѼଚଐƥᨄظм
ࣴ᠆ᲦሇޞڔᲸݥˊ

ഡಱؤৈሇᲒԌᒁᢈሇЁᨆցጫ৽ƥಀλ৮ع

• Windows -чѲႝല

• Mac OS X

• Linux

ᠳλ֏ਖ਼

http://www.flightgear.org/download/main-program/

ට௳ᒧᲃκሇெዥ౯Ѹˊ

3.1 ޞ᠆ࣴ

FlightGearሇᢝᐷޞظмᠵሣಜϑτᆊƥЭτᆊϥরሇܛᳮடᰳॠᕟ
տ߿ᚹರ϶ൄƥظмчٗᖪᅽᲸˊFlightGearሇ߰ലׇׇஷϽॠڄ
᧵ሇδलႜߨךƥмᠳᲸտԢвޞಲƥी᱇ᠳλᲦޞˊ

δޮޞ୧ׇୄϽδϑ؊ᒓಞхƥୈᓥδϑ tarballƥᑀᐡ 10
ϛδޮˊδϑ tarballм 10 x 10ᑀᐡޮൌٍڎƥຈ w130n50.tgzˊ
ѼظмЭλᱤᨅϑظмဿᨢሇތޞλƳ

http://www.flightgear.org/download/scenery/

ᰴൌಀޞмᨭ᧼ᤑϹᠵሣԘτᆊሇࣶಜظƥѼذ FlightGearƳ

http://shopping.flightgear.org/

ѼλϽ tarballտѼሇᆀᕥκмَƥ᳨ Ԍ᱇ᠳտ FlightGearሇ Scenery

ࣴ᠆ሩˊ

23

http://www.flightgear.org/download/main-program/
http://www.flightgear.org/download/scenery/
http://shopping.flightgear.org/
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• नWindowsᓨᡐƥظᕜޗᨅඥሇಞхࡀλƳ

c:\Program Files\FlightGear\data\Scenery.

• नهጕ UNIXᐄᑏƥᨭয়Ƴ

/usr/local/share/FlightGear/data/Scenery.

• नMac OS XƥظᕜᨅጕƳ

/Applications/FlightGear.app/Contents/Resources/data/Scenery.

ᠳࣴ᠆ޞƥ᳨Ԍᡊ؊ᒓ tarballտ Sceneryሩˊ࠰࠵ಚ౯Ѹᐄᑏట

ҖϽᡊ؊ᒓ tarballሇষԣˊѼνᕜᡊ؊ᒓ tarballƥظмࣴ᠆ሮਁሇጫ৽
ຈ 7-zipơhttp://www.7-zip.org/Ƣ́

༉ଐνᠳᡊ؊ᒓ tarball ׇӵ 958402.gz ᨅඥмಚٍࣗڎሇޞಞх
ǸǸᨅѕᅽ FlightGearޗᲸᖪ֬ᡊ؊ˊ

ᡊ؊Ͻ tarballмَƥTerrainڔ Objectsሩѕׇ٢Ღሇ࣒ሩƥ

ᱤണಱ֨ሇޞˊ

ᠳҋᅶಱሇޞƥس᱇ᠳᨢஶޞߨךޗሇസˊޡѼޗҋᅶ

FlightGearݥ٦֬ơFlightGear LauncherƢƥᨢஶസޡ֏Ԍைւಱைᬋˊ

3.1.1 MS Windows Vista/7

ѼҋᅶWindows VistaୈWindows 7ƥѕؤᄕWindowsࣴ᠆λ
ሇޞơڔᲸݥƢಇտѼሇ Virtual StoreሩλƳ

c:\Users\(你的名字)\AppData\Local\VirtualStore\Program Files\FlightGear\Scenery

ᨅඥሇᢔƥѼ᱇ᠳ Terrainڔ Objectsሩ手֬ிᤂտ

κᱤᢪሇሻँ FlightGear Sceneryሩˊ

3.1.2 Mac OS X

ѼظмҋᅶੋތơGUIƢࣴݥ٦֬᠆λሇޞಚ௳ڔᲸޗˊݥ
Advanced Features » Others ᨢᲇײκտ Install Add-On data ைᬋƥयѕ୧
ਥδϑಞх༾ᠼፑحˊᨢஶδϑୈ࠰ϑޞಚ௳ಞхƥयѕࣴ᠆ᨅЌޞ

տ/Applications/FlightGear.app/Contents/Resources/data/Sceneryˊ

мظ߉ಞхᏚޞሇاмఉظ zipˉtar.gzˉtgzˉtar ীᑀᡊ؊ᒓሇಞхڔ
мᅶഠкಲظᤉሇᢔƥѼ࠼ݿϛൺЌؑݿ᠆ࣴݥ٦֬ੋތҋᅶˊࡀ

ࣴ᠆ಚ௳ˊ୧ਥಚ௳ಞхࡀƥைԢвᨢᲇײκǼOpen data folderǽѕਾՠ
δϑ Finderፑحˊநுδϑޞಞхࡀտ dataಞхࡀλሇ data/Sceneryಞх
տࡀಞхݥơୈδϑᲸࡀ data/AircraftಞхࡀƢƥीظмϽˊ

http://www.7-zip.org/
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3.1.3 FG_SCENERY

мᡷᒳظಲƥޞಇտξࣴ᠆ѬᒳνٌሇޞѼयλሇ FG_SCENERY

ᄔبࠏˊ

FlightGearѕտؚपޞಞхƥظмޗைᲈ৽ղՠᠳᐇሇሩˊ
ޗ UNIXơׇஷMac OS XƢλᅶǼ:ǽթᰣƥޗWindowsλմᅶǼ;ǽ́
ҐƥLinuxλሇ FG_SCENERYᄔبࠏظмᡷᒳୄ

/home/jsmith/WorldScenery:/usr/local/share/Flightgear/data/Scenery

᳨Ԍѕޗ /home/jsmith/WorldSceneryᐇޞಞхƥϥَմѕؚ

/usr/local/share/Flightgear/data/Scenery.

Windowsλޗ FG_SCENERYᄔبࠏᡷᒳୄ

c:\Program Files\FlightGear\data\Scenery;c:\data\WorldScenery
᳨Ԍؚ c:\Program Files\FlightGear\data\Scenery ᐇޞಞ
хƥϥَ c:\data\WorldScenery

᤹࠰νޗሇಲীᑀᥑՠϽലಞሇᘲᆖƥبࠏᡷᒳᄔعνٌሇ৮ޗ

ᨕˊ

3.1.4 Ჸᚊޞئ

ˊ᳨ԌޞئᲸᚊޗѼᕜұᒧᑌሇᨉᑛપƥFlightGearಀ
ϛ TerraSyncնਢδϑፄሇሩƥৰԇᡲᅶୗظԵƥৰᑉ FlightGearᡷᒳ࡛
FG_SCENERYبơκಞᨕƢ́ νᠳ TerraSyncλሇޞಇտᲒ
Ԍࣴ᠆ሇޞሩ

ޗ FlightGearƥտ EnvironmentơᄔࠏƢᚚתλᨢஶ Scenery Download
ơޞλƢᨢᲇˊၦَᨢஶκᱤնਢሇሩৰᨢஶ Enable Automatic Scenery
ơᖪ֬ޞλƢ́

TerraSync ഡϜᠳሇδϑ࡛ࠨᕜЭ FlightGear World Scenery ᲇሩλ
տഡಱςഡਿ࠵ሇޞಞхƥݿԇᡲѼޗ World Sceneryؤৈϥơᨭ
য়ξ FlightGearሇؤৈұٌƢᨆޞሇࠖഛಱˊ

3.1.5 ვ፞᧿ TerraSync

мयظ TerraSyncѸϛδϑ᪇ষԣൌ᧿ˊ
ޗ Mac OS X ୈ Windowsƥس᱇ᠳݥ٦֬ੋތޗκᨢஶǼDownload

scenery on the flyǽƥᨅඥीѕмδϑვ፞ሇᨆጫ٦֬ TerraSyncᖪ֬λѼᲸ
സއڄሇޞƥݿѼටലνᅶெࣽ FG_SCENERYሇތޞˊ

мርఉ᧿ظѼذ terrasyncጫ৽ˊ࣯ѕٴᢁ FlightGearҋᅶǼAtlasǽ
мᨅඥᢹᅶظݿᡩƥצ FlightGearƳ

--atlas=socket,out,1,localhost,5505,udp

ᅶڎл؝ಚٴᢁ TerraSyncҋᅶሇ፨ؿحƥмهؠᖪሇሩƳ
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terrasync -p 5505 -S -d /usr/local/share/TerraSync

༉ଐ TerraSyncơᅶǼ-Sǽڎл؝ಚƢयѕҋᅶ Subversionᨭ
᧼ HTTPλˊݿѼሇІᔌᒧᨉఉҋᅶϽ HTTPкᄮƥԌኵұৰ
ᒳ࡛ǼlibsvnǽSubversionऄୗ፨ҋᅶкᄮˊѼҋᅶሇMac OS X 10.5ƥ
ޗѕݥሇ٦֬ੋތ svnظᅶᖪ֬ெࣽ -Sᨢᲇˊ

3.1.6 նਢᖪিሇޞ

мԌሷظƥޞѼണԠᥗᠳᅴୄᖪিሇ TerraGearǸǸFlightGear
ᅶЃᅴୄޞሇষԣƳ

http://wiki.flightgear.org/TerraGear

ᑢഡ༰ᥡሇ TerraGearষԣ᭔ྶኇඛƥीξ FlightGear୩Ꭻޗδ᥎
ሇMapserverƳ

http://mapserver.flightgear.org/git/gitweb.pl.

3.2 ࣴ᠆Ჸݥ

FlightGear߰ലׇسണळಚሇᲸظݥмޗ FlightGearᱤᄑˊਥؤ
ᓥীᑀնਢϽ࠵ሇᲸݥƥЭЁሇǼܢဟǽơSpitfileƢತസտᄕޗሇ
༆ᲀऄസຈ߉࠵ 747ˊ

ƳݥмЭᨅλᨅЌᲸظ

http://www.flightgear.org/download/aircraft/

᱇ᠳयಞхᡊ؊ᒓտѼࣴ᠆Ѭᒳሇس data/Aircraft࣒ሩλظˊ

Ჸݥм .zipඨਭλሇˊᡊ؊ᒓмَƥयѕޗ data/Aircraftሩ

λണδϑׇ٢Ჸݥሇ࣒ሩˊλ๐Ѽ᧿ FlightGearƥಱሇᲸݥीظ
мᅶϽˊ

ޗ Mac OS Xƥظмҋᅶݥ٦֬ੋތൌࣴ᠆λሇᲸݥಞхƥظм
ᓣ؝ 3.1.2ᗩˊ

3.3 ࣴ᠆ಞ

κᱤటտሇᧁхׇѕണδш PDFႝሇ《FlightGear手册》ƥᨅඥظмᨭ
᧼ Adobe Reader୧λൌˊλ Adobe Reader: 1 http://get.adobe.com/reader/

http://get.adobe.com/reader/

ޗ1 Linuxλظмࣴ᠆ᖪᅽਥྶሇ Evinceᧁх https://wiki.gnome.org/Apps/Evince Ǹ́Ǹᢈᓥ
༉

http://wiki.flightgear.org/TerraGear
http://mapserver.flightgear.org/git/gitweb.pl
http://www.flightgear.org/download/aircraft/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
https://wiki.gnome.org/Apps/Evince
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ƥࣴ᠆੧ƥHTMLႝലሇಞظмᨭ᧼ FlightGearሇ help

ᚚתտˊ

ᰑϥƥྶкኇϴׇஷϽδϑ docs-miniሩƥᱤണ࠵

ˊᄮႯሇᯅᲢˊᨅϴδϑ࡛ሇਠѦᯛᢱࠨᡊՂಲൌڔ
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ᎁЁ᪇թ

ޗ FlightGearϔᲸ

29





ᎁݻ፣

᥎ᲸƳѲ٦֬ጫ৽

4.1 ٦֬าயݥ

ތ 3ƳՋࠩ᥎ᲸƳ在旧金山国际机场（KSFO）的默认启动点等待起飞

ಚ࠰࠵ FlightGearሇؤৈႝലᰴୄϽࣶಜሇ FlightGearݥ٦֬мҤ٦֬
FlightGearˊس᱇ᠳޗਥࡺᚚآתա FlightGear Launcherƥୈᓥඵᱤތ

ඓظƥᨄظмڎޗл୭ fgfs --launcherˊظݥ٦֬мᡥѼಲҤሇ

ᨢஶᲸݥˉ᥎ࡺѬᒳơѼᅲᖭظмЭᥭᥨᩈ 10ᘫਥሇޞಲਥࡺᨆᨀƥ
ୈᓥፅ᧼δϑႯࣽሇफᗅဿƢ̄ ֆˉ٦ᅶୈጂᅶ TerraSyncୈँ࠶ພƥм
ˊሇԢвᡷࣽ࠵ؠ

ᎁδ๐୧ਥݥ٦֬ሇӈƥѼѕሷտनᢔනᠳຸᡷᒳѼሇ FG_ROOT

ƥয়૮Ճλਁᢜѕب c:\Program Files\FlightGear\data ୈ
ᓥ c:\Program Files\FlightGear 2016.1.1\dataˊᡷᒳ࡛мَѼ
ѕሷտλތᨅඥሇᆊᱤƳ

31
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ތ 4ƳᨢஶᲸݥƳ选择飞行器并可以自动下载。

FlightGearᷫᡠѕᲒ᠆ࠈರᐧ 172Pڔ UFOˊѼظмޗղ៨ைǼInstallǽ
ைᬋλৰࣴ᠆ԢвчѲᲸݥˊѼϴظмЭࣻಲᒧ፠ୈጐОྶλᲸ

ˊݥ

ᐇන᧢ԗѼ٦ޗ᱇سˊϥَሇጣϛѬᒳˊײκണιϑᨢᲇݥ٦֬

֬ࠨሇѬᒳƥৰைݽᦹᮁˊѼظмЭᥨᩈˉӠസѬਥࡺƥୈᓥЭᥨᩈϥ

 10ᘫሇѬᒳਥࡺᨆᨀƥୈᓥмႯࣽሇᴱˉᨱڔᗅّፅ᧼फᗅဿˊ
рਢᡩѼЭॠസޡơKSFOƢሇчѲδϑӠസѬਥࡺƥϴᡲ A1ᯏحƸ
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ތ 5Ƴ᥎ࡺѬᒳƳ选择起始位置在地面或者在空中。

ഡَδϑᨢᲇײهጕԢвᡷᒳˊѼᕜᡷᒳֆˉ࣠ᗩƥмؠᒳԢв

࠰ᨢᲇˊޗᨢᲇਂײ᪇ƥണδϑǼᲦᨢᲇǽ᧢ԗනƥޗظмெࣽԢв

ᨢᲇˊѼҋᅶ࣯ƥဿա᧢ԗනλᱤሇ᭔ఉˊѼظмޗᲃκᡷᒳƥ

ীλሇޞୈᲸݥሇѬᒳˊ
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ތ 6ƳᡷᒳƳ设置其他模拟器选项。

ണᡷᒳ࡛мَƥीظмைǼRunǽைᬋ٦֬าயۿݥƚ

4.2 Эڎл٦֬

л٦֬ڎмЭظƥѼذ FlightGear ν́᧼᳨Ԍ᱇ᠳ手֬ᡷᒳ FG_ROOT

ڔ FG_SCENERYᄔبࠏˊ
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4.2.1 FG_ROOT

ᨅಇᒳ FlightGearयؚېपಚ௳ಞхƥຈᲸݥˉफᗅعሇѬ
ᒳˉസޡᲝᄈˊޗѼࣴ᠆ FlightGearሇ data࣒ሩλˊຈƳ

/usr/local/share/FlightGear/dataୈᓥ c:\Program Files\FlightGear\data.

4.2.2 FG_SCENERY

ᨅٴᢁ FlightGearؚېޞಞхˊظмޗைᲈ৽ղՠᠳᐇሇ
ሩˊޗ UNIXơׇஷMac OS XƢλᅶǼ:ǽթᰣƥޗWindowsλմᅶǼ;ǽ́
/home/joebloggs/WorldScenery:/usr/local/share/FlightGear/data/Scenery

ୈᓥ

c:\Program Files\FlightGear\data\Scenery;c:\Program Files\FlightGear\data\WorldScenery.

4.2.3 ݥWindowsλ٦֬าயޗ

୧ਥδϑڎлᐹ፨ƥժ௮տѼࣴ᠆ሇЁᨆցሩλơδᗇ c:\Program
Files\FlightGear\bin\Win32Ƣƥᮁԗλڎлһಅᄔبࠏ

SET FG_HOME="c:\Program Files\FlightGear"

SET FG_ROOT="c:\Program Files\FlightGear\data"

SET FG_SCENERY="c:\Program Files\FlightGear\data\Scenery"

ৰᢹᅶ FlightGearơٌޗδϑڎлᐹ፨ƥᄔࠏᡷࣽسन֏ሇڎлണಊƢƥ
мᮁԗظ

fgfs --option1 --option2...

ޗлᨢᲇڎ 4.3लᗩണᢝᐷЫᐾˊၦѼϴظмᅶ Windowsಞലᒁ
лˊЭഡڎᄮಞхƥಞх᧢ԗκᱤᨅЌࠨᡫЀലƢնਢδϑơຈݥ᧡

҅ሇપᕜᓣƥ᧿ FlightGearਢᡩഡलಞല᧢ՠፑحˊ

4.2.4 ޗ UNIX/Linuxλ٦֬าயݥ

᧿ FlightGearϥ֏ƥѼ᱇ᠳᡷᒳδᐄղᄔبࠏƳ

• Ѽ᱇ᠳྈ֨ /usr/local/share/FlightGear/libտѼሇ LD_LIBRARY_PATH

• FG_ROOT੶ᡷᒳϛ FlightGearሇಚ௳ࣴ᠆ሩˊຈ
/usr/local/share/FlightGear/dataˊ

• FG_SCENERY੶δϑׇޞ٢ሇሩղ៨ƥᅶ";"թᰣˊᨅϑب
ሇ֧ಊٌᐄᑏሇ PATHبˊ

ຈƳ$FG_ROOT/Scenery:$FG_ROOT/WorldSceneryˊ
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ޗ Bourne shellơؠԧऑ߉Ƣྈ֨ᨅЌبƳ

LD_LIBRARY_PATH=/usr/local/share/FlightGear/lib:$LD_LIBRARY_PATH

export LD_LIBRARY_PATH

FG_HOME=/usr/local/share/FlightGear

export FG_HOME

FG_ROOT=/usr/local/share/FlightGear/data

export FG_ROOT

FG_SCENERY=$FG_ROOT/Scenery:$FG_ROOT/WorldScenery

export FG_SCENERY

ୈᓥޗ C Shell (Ԣԧऑ߉)

setenv LD_LIBRARY_PATH=\

/usr/local/share/FlightGear/lib:$LD_LIBRARY_PATH

setenv FG_HOME=/usr/local/share/FlightGear

setenv FG_ROOT=/usr/local/share/FlightGear/data

setenv FG_SCENERY=\

$FG_HOME/Scenery:$FG_ROOT/Scenery:$FG_ROOT/WorldScenery

Ѽᡷᒳ࡛ᨅЌᄔبࠏмَƥس᱇ᠳᨅඥᎢתሇ٦֬ FlightGear

fgfs --option1 --option2...

ԟЃᢝᐷሇڎлᨢᲇयѕޗ 4.3लᗩЫᐾˊ

4.2.5 Macޗ OS Xλ٦֬าயݥ

Ѽϴظмޗ Mac OS X ሇڎл٦֬าயݥˊ୧ਥ Terminal.appơޗ
/Applications/UtilitiesƢৰ᧢ԗλሇڎлƳ

cd /Applications/FlightGear.app/Contents/Resources

./fgfs --option1 --option2 ....

мᨭ᧼ඇሷظ 4.3लᗩᚊئԣѱሇڎлᨢᲇˊνӵԢв৮عƥᘧѼҋ
ᅶᲒᒁᢈሇЁᨆցׇƥѼν᱇ᠳ手֬ெࣽ FG_ROOTڔ FG_SCENERYᨅඥ
ሇᄔبࠏˊ

4.3 ಚ؝лڎ

λᱤղՠሇ FlightGearϔظᅶሇࣶಜڎлᨢᲇڔԢᎢЫˊ
ಚሇ؝лڎмնਢδϑׇ٢ᨅЌظ๐ҋᅶᨅЌᒳƥ࠰Ѽᨉᑛ

᳨ᨢᲇಞхƥᨅयѕ٦֬ޗᖪ֬֨ᨅЌᒳˊѼظмᅶчѲಞലᒁ᧡ݥ

ơᡫЀലˉEmacsˉviчѲѼܛ๑ሇƢൌնਢᨅϑᒳಞхˊ
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• ಚ࠰࠵ UNIXᐄᑏơׇஷ Mac OS XƢƥयᨅϑڎлᨢᲇሇᒳಞх
ϛٍڎ .fgfsrcƥৰಇտѼሇ HOMEሩλˊ

• ϛٍڎлᒳಞхڎWindowsᐄᑏλƥयޗ system.fgfsrcၦَ

ಇտ FG_ROOTޗሇಞхࡀλơຈƳc:\Program Files\FlightGear\dataƢ

4.3.1 ᨭᅶᨢᲇ

• --launcher

୧ਥݥ٦֬ơᠶ֏ಞƢ́

• --help

೪ዥሮԟሇڎлᨢᲇˊ

• --help --verbose

೪ዥԘ᪇ڎлᨢᲇˊ

• --version

೪ዥ֏ FlightGearሇႝലˊ

• --fg-root=path

Ѽണҋᅶᷫᡠᡷᒳᒁᢈƥٴᢁ FlightGearؚېտጫ৽ሇට
ሩˊ

• --fg-scenery=path

ԇᡲெࣽ߰ኦޞሇੜƥЦޞണࣴ᠆տᷫᡠሇ $FG ROOT/Scenery

ሩƴޗѼҋᅶ CD-ROMκሇޞᨅඥӟᱡয়ണಊˊ

• --fg-aircraft=path

ᅶൌெࣽᲸݥޗሇሩƥᷫᡠ $FG ROOT/Aircraftˊ

• --language=code

ᅶൌெࣽѕᢔሇᢣᡐˊຈ pl, nl, it, fr, en, deˊ

• --restore-defaults

ᒳണᅶୗᡷᒳտᷫᡠ

• --enable-save-on-exit, --disable-save-on-exit

ٞ٦ᅶาயᨛݥՠᖪ֬ұࣘᅶୗ᳨ᨢᲇˊ

• --enable-freeze, --disable-freeze

ఊց FlightGear٦֬ٞഄӠჁઔˊᷫᡠνഄӠˊ
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• --enable-auto-coordination, --disable-auto-coordination

ժ௮ٞ٦ᅶ֛ᓠξᗎሇצᢹىˊਢᡩണᕫᦃ൙ୈᓥྡୃഽണ

Zᧆሇᅶୗ୧ਥᖪ֬ىˊᷫᡠԟᯄሇˊ

• --browser-app=path

ெࣽѼሇᒧᑌ༾ᠼݥሇѬᒳˊҐƳ--browser-app=

“C:\Program Files\Internet Explorer\iexplore.exe”
ơ༉ଐƳǼǽϥᯋሇፄඨƢ

• --config=path

ԗ᪇ੜሇᨢᲇˊҐƳ

--config=./Aircraft/X15-set.xml

• --units-feet

ҋᅶᘫց៣ˊ

• --units-meters

ҋᅶᏘց៣ˊ

4.3.2 Ⴏપ

• --enable-ai-models, --disable-ai-models

٦ᅶୈጂᅶาயݥሇԢвᲸݥ/AIา߉ˊ

• --ai-scenario=name

٦ᅶδϑႯࣽሇ AI ơҐޡ --ai-scenario=vinson-demoƢ́

ˊϑ࠰м٦ᅶظ

4.3.3 ࠣᲀ

• --enable-sound, --disable-sound

٦ᅶୈጂᅶࠣᲀˊ

• --show-sound-devices

೪ዥظᅶሇࠣᲀᡷࠩˊ

• --sound-device=device

ெࣽᲀᲝᡷࠩˊ

• --enable-intro-music, --disable-intro-music

٦ᅶୈጂᅶ FlightGear٦֬ಇδᲀᲝዥҐˊ
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4.3.4 Ჸݥ

• --aircraft=飞行器

ԗႯࣽሇᲸݥ ຈ́Ƴ--aircraft=c172p мඇሷظ́ $FG ROOT/Aircraft

ሩൌᚊظئᅶሇᲸݥƥտಞхٍᑄै “-set.xml” ሇಞ

хˊெࣽᲸݥƥؚಞхٍَᱤሇ “-set.xml”ذˊظƥᅶ

--show-aircraftᨢᲇظм୧ظᅶሇᲸݥሇղ៨ˊԟЃѲλ

ࣴڔ᠆Ჸݥƥ֏ਖ਼ 3.2ᗩˊ

• --show-aircraft

୧δϑظᅶᲸݥሇղ៨ˊ

• --min-status=状态

ைၯࠣሇਥؤჁઔൌ೪ዥᲸݥղ៨ƥظᨢሇӖണ alpha, beta,
early-production, productionˊ᱇ᠳى --show-aircraft

ᨢᲇˊ

• --aircraft-dir=PATH

ሮनЃ୭ѬᒳሇᲸݥಞхޗੜˊᷫ ᡠ $FG ROOT/Aircraftˊ

• --vehicle=飞行定义文件

ξ --aircraftሮٌˊ

• --livery=Name

ᡷᒳᲸݥདྷ᠆ˊ

4.3.5 Ჸา߉

• --fdm=abcd

ᨢஶඦੴሇᲸาظˊ߉ᅶሇᨢᲇ jsb, larcsim, yasim, magic,
balloon, external, pipe, ada, nullˊᄕޗᨅϑᨢᲇδᗇظмઐ
ᆒƥ--aircraftᨢᲇীᑀظм࡛ሇᡷࣽ FDMˊ

• --aero=aircraft

ெࣽ֨ሇᲸݥፄພ֤ࣣ֬า߉ ᄕ́ޗᨅϑᨢᲇδᗇظмઐᆒƥ--aircraft

ᨢᲇীᑀظм࡛ሇᡷࣽᗅፄݥา߉ˊ

• --model-hz=n

мᨱᄈơᨓкಚƢ᧿Ჸ֬ઔา߉ˊ

• --speed=n

ᡥᲸ֬ઔา߉᧿ᨱઉЃሻँᯋˊ
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• --trim, --notrim

շࡺ JSBSimٞһƥᷫᡠѕ٦ᅶһˊ

• --on-ground, --in-air

ெࣽ٦֬ޞޗᱤơᷫᡠƢƥୈᓥ࠶ޗፄϔˊெࣽ --in-airѼ੶

ٌҋᅶ --altitudeൌᡷࣽշࡺᴱƥѼظмᅶ --vcᡷࣽշࡺ

ᨱˊ༉ଐണЌᲸݥơႯռ X15Ƣ੶ᷫᡠЭፄϔ٦֬ˊ

• --enable-fuel-freeze, --disable-fuel-freeze

ఊցႄาਭٞࣽơຈՆᑄƢୈᓥয়པᓯơᷫᡠƢ́

4.3.6 շࡺѬᒳڔಲѬ

• --airport=ABCD

ЭδϑႯࣽሇസ٦֬ޡ സ́ޡᅶ ICAOࣗݻкኇெࣽƥຈ --airport=KJFK

៨ዥᐮᐛሇ JFKസ1ޡˊᒼދസޡണ ICAOкኇሇƥऺᢌޗιࣗкኇ
֏֨κࣗຄǼKǽ2ˊ

• --parking-id=ABCD

ЭδϑႯࣽሇӠസѬਥࡺˊ

• --runway=NNN

Эெࣽᥨᩈሇ᥎ࡺဿਥࡺơຈ 28LƢ́ ണெࣽᥨᩈୈᓥӠസѬ

IDƥѕթ᧾Ჰ᥎Ჸሇᥨᩈˊ

• --vor=ABCD, --ndb=ABCD, --fix=ABCD

ᡷࣽ᥎ࡺѬᒳξ VORˉNDBୈ FIXơࣽѬဿƢሇሮनѬᒳˊظмᅶൌ
ᐴϵᨆᨀˊ

• --carrier=NAME

Эᗅፄຄᗊκਥࡺˊඇሷ 6.2δᗩᚊئᗅຄሮԟሇᨢᲇˊ

• --parkpos=NAME

ெࣽᗅຄκሇ᥎ࡺѬᒳˊ੶ҋᅶ --carrierᨢᲇˊᷫᡠޗਾम᥎

ᲸѬᒳˊ

1ᐮᐛᔭॆᨑދᰂസޡǸǸᢈᓥ༉
2സޡιࣗкኇी IATAкኇƥǼދᰂᗅ᧿צѕкኇǽƥᐮᐛᔭॆᨑസޡơKJFKƢሇ

IATAкኇϛ JFK Ǹ́Ǹᢈᓥ༉
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• --offset-distance=nm, --offset-azimuth=deg

ᡷࣽሮनЃႯࣽ --airport, --vor, --ndb, --fix, --carrierሇ
ᥭጌӝጥڔസ࠽ബّӝጥˊ

• --lon=degrees, --lat=degrees

᥎ࡺЃႯࣽሇᑀڔᐡƥмמᨆցᡅ៨ዥơᠲᑀڔᐡᅶᤄಚƢ́

• --altitude=feet

᥎ࡺЃႯࣽሇᴱˊᰢ٢៨ዥϽ --in-airˊᴱмᘫॄϛתѬƥᰑ

ᱡѼᡷࣽϽ --units-metersƥմѕҋᅶᏘցᴱˊѼϴظмٌெ

ࣽ᥎ࡺᨱ --vcм٦َ֬፞ֆ࠼ᨱˊ

• --heading=degrees, --roll=degrees, --pitch=degrees

ᡷࣽᲸݥሇ᥎ࡺಲѬơorientationƢˊണӖᷫᡠ 0ǸǸᗅّ
ˊ৮Ჸ

• --uBody=X, --vBody=Y, --wBody=Z

ᡷࣽᲸസޗ X Ȳڔ Zᧆκሇ᥎ࡺᨱˊᨱмᘫॄൌ៨ዥƥᰑᱡ
ѼᨄᨢஶϽ --units-metersƥޗᨅጕ૮ՃλयѕᅶᏘൌ៨ዥˊ

• --vNorth=N, --vEast=E, --vDown=D

ᡷࣽˉωᠲ߄ڔርಲّሇշࡺᨱ ᨱ́мᘫॄϛתѬƥᰑ

ᱡѼᡷࣽϽ --units-metersƥޗᨅጕ૮ՃλयѕᅶᏘൌ៨ዥˊ

• --vc=knots, --mach=num

ᡷࣽ᥎ࡺፄᨱмᗩୈᳮ᥇ಚϛתѬˊᅶЃޗ --altitudeᨢᲇᡷࣽ

ᨱƥᰑᱡѼδ٦֬ी፞ֆ࠼ᨱˊ

• --glideslope=gradi, --roc=fpm

ᡷࣽλ࿌ᩈሇ᥎ࡺᡅмϛתѬƥୈᓥᅶ႑סᄈሇᘫॄթѸת

Ѭˊظмಚϴظмᤄಚˊ

4.3.7 ᄔࠏᨢᲇ

• --ceiling=FT ASL[:THICKNESS FT]

ᡷࣽЅޗႯࣽᴱƥмظؠᨢሇ؏ơᷫᡠ 2000ᘫॄƢ́

• --enable-real-weather-fetch, --disable-real-weather-fetch

ఊցٞ٦ᅶँᚊ࠶ئພҴૉˊ
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• --metar=METAR STRING

ெࣽႯࣽሇMETARࣗϖ ຈ́ --metar="XXXX 012345Z 00000KT

99SM CLR 19/M01 A2992" METARಀ࠰࠵ಚඨਭơᒼދƥ๔༬Ƣ́
νظξ --enable-real-weather-fetchىᅶˊ

• --random-wind

ᡷࣽᰡസሇᲰّڔਿˊ

• --turbulence=n

ᡷࣽϺ༴ሇਿƥЭࣶԘᱟጴơ0.0Ƣտഏơ1.0Ƣ́

• --wind=DIR@SPEED

ெࣽޞᱤᲰˊᲰّᅶ៨ዥƥᨱᅶᗩ៨ዥˊظмޗಚӖϔᅶԱؿ៨

ዥᘲއƴƳ--wind=180:220@10:15ˊ

• --season=param

ᡷࣽาயሇ࣠ᗩˊظᨢሇئӖണ summerơᷫᡠƢƥwinterˊ

• --visibility=meters, --visibility-miles=miles

ᡷࣽᕜᠶƥᅶᏘୈᘫॄ៨ዥˊ

4.3.8 ྟൽᨢᲇ

• --aspect-ratio-multiplier=N

ᡷࣽ೪ዥݥᴱऒຈሇӃಚˊ

• --bpp=depth

ெࣽϑӵᐆሇѬಚˊ

• --enable-clouds, --disable-clouds

٦ᅶơᷫᡠƢୈᓥጂᅶЅौˊ

• --enable-clouds3d, --disable-clouds3d

٦ᅶơᷫᡠƢୈᓥጂᅶ 3DЅौˊᱡয়КƥѫئՂЃѼሇ೪ײन GLSL
ᗡݥሇಀƥδЌᓢ೪ײୈνᩤϣਿሇ೪ظײᕜνಀˊ

• --enable-distance-attenuation, --disable-distance-attenuation

٦ᅶୈጂᅶഛ֨ሻँሇᥨᩈဢڔᨆᨀဢՐˊ

• --enable-enhanced-lighting, --disable-enhanced-lighting

٦ᅶୈጂᅶഛ֨ሻँሇᥨᩈဢڔᨆᨀဢˊ
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• --enable-fullscreen, --disable-fullscreen

٦ᅶƥጂᅶơᷫᡠƢԘ॓าਭˊ

• --enable-game-mode, --disable-game-mode

ϛ 3DFX೪٦ײᅶୈጂᅶԘ॓೪ዥˊ

• --enable-horizon-effect, --disable-horizon-effect

٦ᅶୈጂᅶޞ৮ᐰᰁᨀ࠶ѱሇடᮿಊˊ

• --enable-mouse-pointer, --disable-mouse-pointer

٦ᅶୈጂᅶơᷫᡠƢᲦሇḂඓெˊनᓢ Voodoo೪ޗײԘ॓าਭ
࡛ᅶˊ

• --enable-panel, --disable-panel

٦ᅶơᷫᡠƢୈጂᅶо៨൙ˊ

• --enable-random-buildings, --disable-random-building

٦ᅶୈጂᅶơᷫᡠƢᰡസਢ᎐Ⴊˊ༉ଐᰡസਢ᎐Ⴊѕཔᓯഛ࠰Ԭࣘˊ

• --enable-random-objects, --disable-random-objects

٦ᅶơᷫᡠƢୈጂᅶᰡസޞႪѱˊ

• --enable-random-vegetation, --disable-random-vegetation

٦ᅶơᷫᡠƢୈጂᅶᰡസሇ෯Ⴊƥຈඛˊ᱇ᠳಀ GLSLᗡݥሇ
೪ޗˊײᓢሇୈᓥνਿ࠵ሇ೪ײλνᠳ٦ᅶˊ

• --enable-rembrandt, --disable-rembrandt

٦ᅶୈጂᅶơᷫᡠƢδЌρएᐜႯಊׇஷࠖਿሇဢԍँڔˊ

• --enable-skyblend, --disable-skyblend

٦ᅶơᷫᡠƢୈጂᅶ᱆/ᱛˊ

• --enable-specular-highlight, --disable-specular-highlight

٦ᅶơᷫᡠƢୈጂᅶᴱԍأमಊˊ

• --enable-splash-screen, --disable-splash-screen

٦ᅶୈጂᅶơᷫᡠƢ֨ᨱ൙շࡺᦾ 3DFXތඓơسᅶЃ 3DFXƢ́

• --enable-textures, --disable-textures

٦ᅶơᷫᡠƢୈጂᅶൃᤌᐬᄮˊ
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• --enable-wireframe, --disable-wireframe

٦ᅶୈጂᅶơᷫᡠƢᐰˊѼቹᩈ FlightGearሇԬ᪇᧿Ѹസցƥ
мᢌᢌᨅϑƚظ

• --fog-disable, --fog-fastest, --fog-nicest

ᡷࣽ᱆ሇᐜռƥᷫᡠѕय᱆ሇྟൽಊժಯˊጂᅶ᱆यظмሷ

տഛᨇƥѫᨱᄈयѕλᰉˊҋᅶ --fog-fastestظмѱᴋνᩤ

ϣሻँሇ᱆ƥظмటסᨱᄈˊᷫᡠ --fog-nicestˊ

• --fov=degrees

ᡷࣽᠺᡅˊᷫᡠ 55.0ˊ

• --materials-file=file

ெࣽྟൽޞᅶሇൃᤌތಞхˊᷫᡠƳ

Materials/regions/materials.xml

• --geometry=WWWxHHH

ࣽϤፑح/॓২ሇթ᧯ᄈˊҐ --geometry=1024x768ˊ

• --shading-smooth, --shading-flat

ҋᅶ৮࿌ᗡơᷫᡠƢƥୈᓥҋᅶഛઉᨱѫνᩤϣКሇ৮ᱤᗡˊ

• --texture-filtering=N

ᒳّهਧપᐬᄮ᧼࿗ˊئӖണ 1ơᷫᡠƢ̄ 2ˉ4ˉ8ୈ 16ˊ

• --view-offset=xxx

ԇᡲ߰Ѓᷫᡠሇ֏ಲᠺᡅࠖ֨ӝጥᡅˊئظሇӖണ LEFT,

RIGHT, CENTERƥୈᓥᡅಚӖˊᅶЃ࠰ፑح೪ዥˊ

4.3.9 HUDᨢᲇ

• --enable-anti-alias-hud, --disable-anti-alias-hud

ఊցٞन HUDơHead Up Displayƥ৮ᠺ೪ዥƢ٦ᅶᮂḎˊ

• --enable-hud, --disable-hud

ఊցٞ೪ዥ HUDƥᷫᡠϛጂᅶˊ

• --enable-hud-3d, --disable-hud-3d

ఊցٞ೪ዥ 3D HUDˊᷫᡠϛጂᅶˊ

• --hud-culled, --hud-tris

೪ዥιᡅੋ֒ᰑሇህթຈƥୈᓥ HUDϔιᡅੋྟൽሇಚˊϜᠳಲҤ
ˊᓥؤਥੋތ
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4.3.10 Ჸݥᐄᑏᨢᲇ

• --adf=[radial:]frequency

ᡷᒳ ADFᲝᄈڔੜّˊ

• --com1=frequency, --com2=frequency

ᡷᒳ COM1/COM2ುᐰᆀᲝᄈˊ

• --dme=nav1|nav2|frequency

ᡷᒳ DMEм NAV1ˉNAV2ୈெࣽႯࣽሇᲝᄈڔੜّˊ

• --failure=system

ᡷࣽᲸݥሇ࠼ಊᐄᑏˊظᅶሇᐄᑏണ pitot, static, vacuum,
electricalˊҋᅶ࠰๐ظмᡷᒳ࠰ϑ࠼ಊಉᰧˊ

• --nav1=[radial:]frequency, --nav2=[radial:]frequency

ᡷࣽ NAV1/NAV2ሇುᐰᆀᲝᄈڔੜّˊ

4.3.11 ᯋᨢᲇ

• --enable-clock-freeze, --disable-clock-freeze

ఊցᯋఋጥয়ୈᓥՆᑄˊ

• --start-date-gmt=yyyy:mm:dd:hh:mm:ss,
--start-date-lat=yyyy:mm:dd:hh:mm:ss,
--start-date-sys=yyyy:mm:dd:hh:mm:ss

ெࣽᏲኵሇ᥎ࡺᯋ/ೃഭˊᨅιጕ֧ᕜሇךռெࣽνٌሇ؝ᓣဿƥ
թռඨൡࢌᯋƥயᲸሇലޞᯋƥୈᓥѼሇᆀᕥሇലޞ

ᐄᑏᯋˊ

νظξ --time-match-local, --time-match-real ᨢᲇٌ٦
ᅶˊ

• --time-match-local, --time-match-real

ᷫᡠ --time-match-realƳาயݥѕᢱئᐄᑏৰҋᅶˊѼሇய
ᲸξѼᆀᕥٌޗδϑךƥᨅѕᱡয়ىƥݿϛٌሇˊၦ

ᓨƥѼᲸտτᆊሇذδ፨ƥीνδඥϽƥݿϛڔயᲸڔѼँᰂ

ᯋϥᯋണՔϑलሇঽˊ

--time-match-local ᨢᲇظмᡊՂᨅϑᐄᑏലޞᯋξயᲸሇঽ
ᯅᲢƥयѼሇലޞᐄᑏᯋξயᲸሇᯋٌˊ

νظξ --start-date-gmt, --start-date-lat, --start-date-sys
ᨢᲇٌ٦ᅶˊ
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• --time-offset=[+-]hh:mm:ss

ெࣽδϑሮनЃϥ֏ᯋᨢᲇሇᯋӝጥˊ

• --timeofday=param

ᡷࣽδ࠶ϔሇ мᅶሇӖണظ́ real, dawn, morning, noon, afternoon,
dusk, evening, midnightˊ

4.3.12 ᒧᑌᨢᲇ

• --multiplay=dir,Hz,host,port, --callsign=ABCD

ඇሷˊؿڍݥᲸڔОྡୃሇᨢᲇ࠰ 6.1ᗩˊ

• --httpd=port, --telnet=port

٦ᅶحႯࣽሇ፨ޗ HTTPദ֩ݥୈᓥ Telnetദ֩ݥƥмҤᡸᯅक़પඛˊ

• --jpg-httpd=port

ތκ٦ᅶ॓২حႯࣽሇ፨ޗ HTTPദ֩ݥˊ

• --proxy=[user:password@]host:port

ெࣽᠳҋᅶሇкᄮദ֩ݥˊ

4.3.13 ᗅ/फᗅဿᨢᲇ

• --wp=ID[@alt]

ԇᡲᑉ GCᖪ֬᳷ெࣽδϑफᗅဿƴϴظмᨭ᧼ᨢᲇሇ࠰ϑँҐ
ൌெࣽ࠰ϑफᗅဿơຈδോᗅƢ́

• --flight-plan=[file]

ˊмெࣽδϑಞхൌԗظˊѼىϑफᗅဿᨅϑഛ֨࠰Ѽണ

4.3.14 IOᨢᲇ

༉ଐƳᨅЌᨢᲇᱤّᴱᐜᅶୗƥሄᖪিӟСϣˊ

ഛ࠰ണԟ IO؝ಚሇᐷᗩఞᨕޗѼ FlightGearࣴ᠆ሇDocsሩሇREADME.IO
ಞхᕜտˊ

• --atlas=params

ҋᅶ Atlasצᡩ୧ਥᨉఉơᅶЃ Atlasڔ TerraSyncƢ

• --atcsim=params

ҋᅶ ATC Simצᡩ୧ਥᨉఉơatc610xƢ́
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• --AV400=params

୧ਥᨉఉмᳳ֬δϑ Garmin 196/296ᐄղ GPSˊ

• --AV400Sim=params

୧ਥᨉఉмᳳ֬δϑ Garmin 400ᐄղ GPSˊ

• --generic=params

ҋᅶᨭᅶơXMLࣽϤƢሇצᡩ୧ਥᨉఉˊ

• --garmin=params

ҋᅶ Garmin GPSצᡩ୧ਥᨉఉˊ

• --joyclient=params

ᨉఉ Agwagonྡୃഽˊ

• --jsclient=params

ᨉఉᨇጫྡୃഽˊ

• --native-ctrls=params

ҋᅶ FGؑᅴఊցצᡩ୧ਥᨉఉˊ

• --native-fdm=params

ҋᅶ FGؑᅴ FDMצᡩ୧ਥᨉఉˊ

• --native-gui=params

ҋᅶ FGؑᅴצੋތᡩ୧ਥᨉఉˊ

• --native=params

ҋᅶ FGؑᅴצᡩ୧ਥᨉఉˊ

• --nmea=params

ҋᅶ NMEAצᡩ୧ਥᨉఉˊ

• --opengc=params

ҋᅶ OpenGCצᡩ୧ਥᨉఉˊ

• --props=params

ᨉఉᱡ༰֬ሇक़પᎫᄮݥˊ

• --pve=params

ҋᅶ PVE୧ਥᨉఉˊ



48 4. 起飞

• --ray=params

ҋᅶ RayWoodworthԘ֬ਭ෭צᡩ୧ਥᨉఉˊ

• --rul=params

ҋᅶ RULצᡩ୧ਥᨉఉˊ

4.3.15 ᢹਭᨢᲇ

༉ଐƳᨅЌᨢᲇЦᰊᩤЌଲ੧ᖪিޗӟСϣሇᴱᐜᅶୗҋᅶˊ

• --enable-fpe

٦ᅶཌဿಚਧয়ϔˊ

• --fgviewer

ξԗಜϑาயݥνٌƥسԗᐜሇ OSGඇሷݥˊᅶൌේඇᲸ
ˊਢาݥ

• --log-level=LEVEL

ᡷࣽೃᡫᐜռˊظᅶሇӖണ bulk, debug, info, warn, alertˊ

• --prop:[type:]name=value

ᡷࣽक़પƥӖ valueᑉ nameˊ

ҐƳ--prop:/engines/engine[0]/running=true ٦֬าய

ˊਰীᑀ᧿ᦾݥ

ԢвҐ࣒Ƴ

--aircraft=c172p

--prop:/consumables/fuels/tank[0]/level-gal=10

--prop:/consumables/fuels/tank[1]/level-gal=10

ϛರᐧቾᨪᲸ֨ˊѼظмெࣽक़પᏚ߉ (double, string,
boolean)ˊ

• --trace-read=params

ᨚᦋδϑक़પӖሇᢱئƴظмҋᅶ࠰ϑᨢᲇˊ

• --trace-write=params

ᨚᦋδϑक़પӖሇԵԗƴظмҋᅶ࠰ϑᨢᲇˊ
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4.4 ྡୃഽಀ

ѼᕜᣳδϑᲸسٽᅶᮁሥൌఊցࠈರᐧᲸസٖƸᠳᚊ੧ഛ࡛ሇᲸ

ѱᴋƥѼ᱇ᠳδϑᲸྡୃഽ/᳷ሥƥ֨ᕫᗎᦃ൙ˊ
FlightGearীᑀᰴୄϽᲸྡୃഽಀƥѕᖪ֬ේ༻чѲᨉఉሇྡୃഽˉ

᳷ሥୈᕫᦃ൙ˊس᱇ᠳᨉఉκѼሇྡୃഽৰ٦֬าயظݥˊ

ᨭ᧼ᚚת Help -> Joystick ConfigurationѼظмሷտ FlightGearীᑀᒳ
࡛ϽѼሇྡୃഽˊᨅϑनᢔන೪ዥϽྡୃഽሇٍࣗмؠϑைᮁڔᧆᡷᒳ

տСϣޞಲˊѼظмைδϑைᮁୈᓥጥ֬ྡୃഽൌඇሷԣѱሇमˊ

ޗѼണδϑᨭሇྡୃഽƥϴᡲীᑀണОীᑀ FlightGearᱤϛ࣯
ᡷ࡛ࣽϽƥѼᨆԗྡୃीظмᲸϽƚѼಅبൺδϑைᮁୈᧆሇᒳƥ

ˊظ᧡᱇ᠳᅶྡୃഽᒳनᢔනൌᒁس

য়ᠶƥᩤϣ࠷Ѽሇྡୃഽν FlightGearयᷫᡠҋᅶδϑᎢתሇྡୃ
ഽᒳˊᘧѼಅبᒳƥس᱇ᠳᅶྡୃഽᒳनᢔනൌᒁ᧡ظˊᒳѕ

ˊֆ᥎ಊƥৰδርұࣘտѼλ๐Ჸ
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ᎁЈ፣

Ჸϔ: о៨൙ƥᮁѬڔᚚת

ല፣यѕᡬᨕఊցጫ৽Ϝᐄᑏৰ᳷ᲸസˊᨅәᡷᢱᓥীᑀၽᲸ

ƥϴᡲЭԢвาயݥϵ੧ˊѼनᲸࣶԘሇಱ手ƥनѼൌᢪ

ᎁζ፣ሇጫഛ࡛ሇൃಥƥظмࣣϵտѲޗ FlightGearᲸˊ
мλᨅظмտδਵׇ٢ඓՋᮁѬሇתᲃˊ

http://www.flightgear.org/Docs/FGShortRef.pdf.

ሇݥาயޗظಚᮁሥఊց࠰࠵ Helpᚚתλտˊ

5.1 സ֬ؤ٦֬

സˊλᱤሇᡬᨕ֬ؤ٦֬֏Ჸޗᕜ᱇ᠳظƥѼ߉ሇᏚݥՂЃᲸئ

ᨭᅶሇˊඇሷᲸݥሇড়֭ୈᓥᲸݥጫൌᚊئഛ࠰Ҵૉˊ

мைظਥ٦സмَƥѼ᱇ᠳේඇӠᆎքᦹνਥ٦ƥ֬ؤ٦֬

ǼBǽᮁಇքᦹˊ

5.1.1 ༰ࠈਭᲸസ

न༰ࠈਭᲸസᓨᡐƥዐᆀസဿဟᐄᑏᅶǼ{ǽڔǼ}ǽᮁ ൌఊցˊन࠰࠵ಚ

ᲸസᓨᡐƥᅶǼsǽᮁൌҋᅶဿဟݥˊनണ֬ؤع࠰സሇᲸസᓨᡐѼظмᨢஶ
ఊցҋᅶېϑ֬ؤസˊҋᅶǼ∼ǽᮁᨢஶണ֬ؤസٌ᥎֬ˊ࠰࠵ಚዐᆀ
സണݻϑѬǸǸԟಯơOFFƢƥসơLEFTƢƥؼơRIGHTƢآڔҜơBOTHƢ́
ˊസƥைǼ}ǽᮁι๐ƥၦَᮿைǼsǽᮁ֬ؤᠳ᥎֬ᨢஶሇݿ
༉ଐƥЁкሇತസƥԢ֬ؤസ᥎֬᧼ጫδᗇຈ᧔഻ࠪˊඇᢙሮ

ਁᲸݥሇড়֭ಞˊ

5.1.2 ཡᧀៀහᲸസ

᥎֬ཡᧀៀහ֬ؤസس᱇ᠳयᯀഽЭԟಯѬơOFFƢጥ֬տଢᦹѬ
ơIdleƢظƥҋᅶ"m"ᮁˊ

45
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5.1.3 ພਭᲸസܢ

᥎֬δܢعພਭ֬ؤസ೪ၦഛ഻֨ࠪƥᓨఊցಲϴξνٌሇᲸݥണ

ԟˊ

1. ᡷᒳԟಯਥԟơcutoffƢޗ ONѬ

2. ୧ਥဿဟݥ

3. ֬ؤസሇᕯസᦾᨱ᧷տ N1ሇ 5%ƥᡷᒳԟಯਥԟտ OFFѬˊ

4. ֬ؤസᦾᨱ᧷տয়ᦾᨱƥԟᯄ᥎֬ݥˊ

5.2 ᮁሥఊց

ᝇၦ FlightGearಀ౯ᐨഽˉ᳷ሥڔಲّᗎᦃ൙ƥѼҗၦظмسᅶᮁ
ሥుḂඓൌᲸƥλᱤѕണᢝᐷЫᐾˊၦᓨϛϽᡥѼഛ࡛ሇఊցᲸസƥѼ

᱇ᠳᖭळҋᅶᮁሥӟδЌఊցˊ

λᱤሇᨅЌᮁѬᑂࣽৰνኳᒁኇሇƥᓨᅶୗظᢹಜሇˊඇሷڔһಅ

FlightGearϜሩλ keyboard.xmlಞхൌᒳᮁѬᡷࣽˊᨅδϑОᏚ

ᢱሇظ ASCIIಞхˊनշࣣൌᢪƥһಅಞхৰνംƥν᧼ᴱᐜᅶୗظм
ைၯᖪিሇһಅᮁѬᑂࣽƥຈਁԢвาயݥሇϵଂˊ

5.2.1 Ჸݥఊց

ϛϽظмޗᲸϔࣶԘఊցᲸസƥѼ᱇ᠳኵұ NumLock୧ਥƥς Flight-
GearፑޗحၢဿѬᒳˊλᱤᨅЌைᮁఊցᲸݥሇϜᠳఊցᱤˊ

ைᮁ ֧ᕜ

9 / 3 ᯀ

4 / 6 ֛ᓠ

8 / 2 ᰉᗎס

0 ᦹݽ/ ಲّᗎ

5 ֛ᓠ/סᰉᗎ/ಲّᗎݽϔ
7 / 1 ᰉᗎᢹಜႜס

៨ 1Ƴ飞行器主控制

мλᮁѬఊց֬ؤസˊ
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ைᮁ ౯Ѹ

! ᨢஶδ֬ؤؿസ

@ ᨢஶЁ֬ؤؿസ

# ᨢஶι֬ؤؿസ

$ ᨢஶ֬ؤؿݻസ

∼ ᨢஶണ֬ؤസ

{ Րळᨢ֬ؤസሇዐᆀസѬ

} ࠖ֨ᨢ֬ؤസሇዐᆀസѬ

s ϛᨢሇ֬ؤസဿဟ٦֬

M / m ᤏ/चᨢ֬ؤസሇພ྆ىຈ
N / n Րळ/ࠖ֨ᨢ֬ؤസሇៀහᦾᨱ

៨ 2Ƴ发动机控制按键

мλைᮁఊց๐ᠳሇᲸݥᐄᑏˊ

ைᮁ ౯Ѹ

b ٦ᅶണքᦹ

, / . ٦ᅶসؼᧀքᦹ

ơᅶЃঽ֬քᦹƢ

l ժ௮ैᧀ᭗ࣽ

B ժ௮Ӡᆎքᦹ

g / G ಃ᥎/ಇλ᥎ᚽ൳
ፄඨ ைᮁᨭᢔơPTTƢ
- / _ ԗ᧢/תᚚ࠶ОᲸಞࣗᔇ࠰
[ / ] ಃ᥎/ಇλᠯᓠ
j / k ಃ᥎/ਵਥ୵༴൙
CTRL-B ժ௮Րᨱ൙

៨ 3Ƴ飞行器次要系统控制

5.2.2 าயݥఊց

ᠳһಅᠺᠽᡅƥѼ᱇ᠳԌጂᅶ NumLockˊмλظᅶሇఊցಲਭƳ

ಚࣗᮁ ᠺᠽᡅ

Shift-8 ֏ಲ

Shift-7 স֏ಲ

Shift-4 সҜ

Shift-1 সَಲ

Shift-2 َಲ

Shift-3 ಲَؼ

Shift-6 Ҝؼ

Shift-9 ಲ֏ؼ
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៨ 4Ƴ视觉角度

мᡥѼఊց೪ዥƳظƥмλைᮁذ

ைᮁ ౯Ѹ

P ժ௮о៨൙ਥԟ

c ժ௮ 3D / 2D᳷ᗋơᨅύϑظᅶƢ
S ੭ᄔ೪ዥᱤ൙ඥਭƥࣶԘ/ᨗѼ
CTRL-C ժ௮о៨൙/᳷ᗋၔဿሇظᠶ
h ժ௮ HUD
H ಅᒁ HUDК
i / I ഡल/ഡ࠵ HUD
x / X ಇ࠵/ᒓल
v / V ൌݽ੭ᄔ೪ዥาਭ

CTRL-V ᒳ೪ዥาਭտᲸٽᠺᡅ

z / Z ࠖ֨/Րळᕜᠶơ᱆Ƣ
F10 ժ௮ᚚת೪ዥ

Shift-F10 ժ௮Ԙ॓าਭ

៨ 5Ƴ显示选项

ഡَƥλᱤᨭᅶሇาயݥఊցˊ

ைᮁ ౯Ѹ

P ഄӠาயݥ

a / A าயݥᨱࠖ֨/Րଢ
t / T ֨ᨱ/Րଢ
CTRL-R ಇݽ

F3 ұࣘ॓২ތ

ESC ᨛՠጫ৽

៨ 6Ƴ通用模拟器控制。

5.2.3 ᖪ֬᳷ఊց

FlightGearಀύጕᏚ߉ሇᖪ֬᳷ǸǸδጕᨭᅶᖪ֬᳷ظмಀ
ണᲸസơҤᨭয়ണࣴ᠆ᖪ֬᳷ሇƢƥذδጕᲸസႯണሇᖪ֬

᳷ƥظмޗ᳷ᗋఊցˊ

ᨭᅶᖪ֬᳷ظмᅶλைᮁൌఊցƳ
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ைᮁ ౯Ѹ

ᨛඨᮁ ժ௮ᖪ֬᳷

CTRL-A ժ௮ᴱұ

CTRL-G ժ௮λ࿌ᩈұơNAV 1Ƣ
Ctrl-H ժ௮ᗅّұ

Ctrl-N ժ௮ NAV 1᭗ࣽ
Ctrl-S ժ௮ᖪ֬ᯀ

Ctrl-T ժ௮ੋޞᦋ᭗ࣽơAGLƢ
Ctrl-U ϛѼሇᴱࠖ֨ 1000 ftơᐈનƢ
F6 ժ௮ᖪ֬᳷ᗅّาਭ

F11 ᖪ֬᳷ᴱनᢔන

8 / 2 ᴱᢹᗩ

4 / 6 ᗅّᢹᗩ

9 / 3 ᖪ֬ᯀᢹᗩ

៨ 7Ƴ自动驾驶控制。

CTRL + TႯռണᥗƥظмᡥѼሇᲸസӵᗅफਾδඥҗ੭ੋޞᲸˊCTRL
+ UظмᡥѼޗଓᠽयಲҤሇఉ手ˊ

5.3 Ḃඓఊց֬Ѹ

ᰑϽᨢஶᚚתᲇڔဿա᳷ᗋሇఊց᠆ᒳƥѼሇḂඓޗ FlightGear
ᨄᕜണഛ࠰Ԣвണᅶሇ֧ᕜˊ

ണιጕḂඓาਭƳয়าਭơᷫᡠƢƥఊցาਭڔඇሷඇาਭƥѼظмᨭ

᧼ Tabᮁൌժ௮ᨅЌาਭˊ

5.3.1 য়าਭ

о៨൙ˊᨅϑาਭᅶδϑᨭሇḂඓᎴڔתмఊցᚚظয়าਭƥѼޗ

ˊൌ៨ዥ࠽

ᠳఊցδϑਥԟୈᓥைᬋƥس᱇ᠳҋᅶসᮁୈᮁؼဿաظˊ

ᠳᦾδϑುᐰᆀᲝᄈᬋୈᓥᐰપఊցƥຈᯀഽƥဿաসҜൌՐ

ळಚӖƥဿաؼҜൌࠖ֨ಚӖˊဿḂඓসᮁظӟलᢹಜƥဿḂඓϔᮁظ

ӟ࠵ᢹಜˊണЌఊցƥຈುᐰᆀϴظмҋᅶḂඓ࿑ᧀƥᓨذδЌຈ

ᯀƥಀḂඓসᮁநுˊ

ҋᅶ CTRL-CൌᴱК೪ዥႪѱκظဿաሇၔဿˊ
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5.3.2 ఊցาਭ

ѸࣗמƥาਭҋᅶδϑݥఊցาਭλƥѼᨭ᧼ጥ֬ḂඓൌఊցᲸޗ

ϛḂඓெˊ

࿑ᦾˊጥ֬Ḃඓݥఊց֛ᓠᡥᲸظؼาਭλƥጥ֬Ḃඓّসୈّޗ

ّ֏ୈّؼఊցסᰉᗎظಅبᲸݥሇҼсࢋઔˊ

ைѮসᮁظмಅبఊցϛƥᨅඥসؼጥ֬Ḃඓीظмఊցಲّᗎˊை

ѮḂඓϔᮁৰ֏َጥ֬Ḃඓीظмఊցᯀˊ

ഡَƥḂඓ࿑ᧀմظмᅶൌᡷᒳסᰉᗎᢹಜႜˊ

ᘧѼണྡୃഽሇӈҋᅶาਭᱡয়ണᅶƥظмటҖຈᮁሥഛ࡛ሇᲸ

ݥఊցˊѼ୧Ꭸᑀয়ҋᅶḂඓఊցᲸݥƥਢᡩ୧ਥᖪ֬צᢹᨢᲇƥ

ᨅඥ֛ᓠڔಲّᗎѕδᖮఊցˊظм٦֬ޗาயݥெࣽ

--enable-auto-coordinationᨢᲇൌ٦ᅶᨅϑ֧ᕜƥୈᓥݥ٦֬ޗ

ׄᨢᖪ֬צᢹơauto-coordinationƢᨢᲇˊ

5.3.3 ඇሷาਭ

Ḃඓ࠽ᎴآᠷˊาਭҋᅶδϑއࠨݻмҋᅶḂඓظඇሷาਭƥѼޗ

ெˊ

ጥ֬Ḃඓظм৮ጥڔӗಧ֏Ѭᒳሇᠺތˊาਭᱡয়ണᅶƥظмޗ

᳷ᗋಲҤᠷठƥୈᓥЭҜፑّሷˊḂඓ࿑ᧀظмఊցಇڔ࠵ᒓलˊဿস

ˊѬᒳƥᨭয়৮ᠺ֏ಲࡺտշݽмظᮁ

ைѮϔᮁৰጥ֬ḂඓظмᡥѼጥ֬ᠺဿലᦳƥّসّّؼκّλˊைѮ

CTRLڔḂඓϔᮁৰጥ֬Ḃඓƥظмᡥᠺဿ֏َጥ֬ˊ

5.4 ᚚתᨢᲇ

ᚚתකటҖϽᡸᯅาயڔݥᲸهݥጕ֧ᕜሇԗحˊ࠰Ჸݥϴണᖪ

িሇᚚתᲇƥຈһಅ༉册ڔؿᖪ֬᥎֬֬ؤസˊᨅЌظмޗᚚתකሇറ

ैሷտˊ

ᠳ೪ዥୈᓥᰢᜦᚚתකƥை F10ᮁˊϴظмጥ֬Ḃඓտ॓২ሇഡκ᧵
ᒃƥᚚתකѕᖪ֬೪ዥՠൌˊ

ᚚתකటҖϽλᨅЌᚚ֧ڔתᕜˊ

• File

– Reset (Shift-Esc)ᒳտᨢࣽሇ᥎ࡺѬᒳˊظмᡥѼؤޗᅴᯅᲢሇ
ӈઉᨱκ手ˊ

– Load Flight Recorder Tape (Shift-F1)ԗδట֏ց࡛ሇᲸ
ˊಇݽ
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– Save Flight Recorder Tape (Shift-F2)ұࣘ֏ᲸƥಲҤмَݽ
ಇˊ

– Screenshot (F3)ұࣘ॓২ތƥಞхٍඨਭ fgfs-screen-XXX.jpgˊ

– Screenshot Directoryᡷᒳ॓২ࣘތಇሇሩˊ

– Sound ConfigurationᒳࠣهᲀᨭᩈሇᲀƥмؠٞظмޗᲸ
സ٣տˊ

– Input ConfigurationᒳḂඓሇϛˊ

– Scenery Downloadᒳٞҋᅶ TerraSyncႯપᖪ֬ЭІᔌᒧλ
ޞˊ

– Aircraft Center (Experimental) ᡥѼظмЭาயݥᆊᱤλࣴڔ
᠆Ჸݥƥᢌᴋપሇƥৰνࣶܐˊ

– Quit (Esc)ᨛՠጫ৽ˊ

• View

– Toggle Fullscreen (Shift-F10) ժ௮าயݥሇፑحาਭୈԘ॓೪ዥ
าਭˊ

– Rendering Options ᒳهጕੋތႯપˊظмᒳهጕԦቈሇ
ˉ3DЅौмᮨؠᱤأमᎋᎋƥѕڻᨱᄈˊϛϽড়Ѽഛ࡛ሇ
৮៣هϑᨢᲇƥޗ Displayᨢᲇᚚ٦תᅶ “Show Frame Rate’’ơ೪
ዥᨱᄈƢᨢᲇƥظмޗᆄᱤؼλಲ೪ዥ֏ሇಚˊ࠰࠵

ಚОؤᄕᨱᄈޗ 20fpsीᥙ࠲ᲸϽˊᨱᄈئՂЃ٦ᅶሇ
Ⴏપˉ֏ሇᕜᠶơᅶੋތ z / ZᮁൌᡷᒳƢ̄ ᠺԬሇႪѱؠ

Ԣौ๐ጫơLevel of DetailƥLODƢ́

– View OptionsᒳهጕᠺތᨢᲇƥׇஷСϣظм೪ዥՠൌƥ2Dо
៨൙ˉᨱᄈڔᔇ࠶Ҵૉᎋˊ

– Cockpit View Optionsᒳ᳷ᗋԬሇᠺތ Ჸ́࠽ٽ᪇ጥ֬ˉE

G֤ሇᷩᰧّأڔ G֤ሇᐗᠺᄕᣳ1ˊ

– Adjust LOD RangesᡷᒳႪѱሇᏲᐷ೪ዥᘲއƥᨅѕڻาய
ˊႪѱሇ೪ዥಊڔϔൃᤌݥ

– Adjust View Positionᡷᒳ֏ሇᠺဿӝጥˊѼظмᨭ᧼ந֬࿌
ޮൌᡷᒳˊᰑϥƥѼϴظмᅶḂඓൌӟलᢹಜơᠶκಞƢ́

– Adjust HUD Propertiesᡷᒳ HUDơ৮ᠺ೪ዥݥƢक़પƥຈᨦ
мؠٞҋᅶஅᮂḎˊ

ሇّ࠵ᎋസ֬Ჸ֬ѸƥДᅴ᧔סϛનᨱ႑ݿ1 G ֤ƥफᖮᲸٽሇ៛ཬّλᔥ༴֬ƥ
ѕᡥ࠽᪇ᒢ៛ᓨДᅴᠺ֤ᰧኻሇᄕᣳጣϥϛǼᷩᰧǽƴأϥઉᨱλᰉᎋّأ G֤᧔࠵ሇസ
֬֬Ѹؤᅴƥ៛ཬѕّ࠽᪇ڔቈ᪇༴֬ƥᨲୄᠺᒧᖘԊ៛ƥݿѕДᅴǼᐗᠺǽᄕᣳˊᨅ

ύጕᅴᄮᄕᣳनОѱണδࣽ௬ऌ Ǹ́Ǹᢈᓥ༉
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– Toggle Glide Slope Tunnel೪ዥδോயሇλ࿌ᩈƥਰफѼ
য়ሇᨆᨀੜᰉᚽտᥨᩈκˊظмޗᨆᨀᰉᚽണᰯޅড়֭Ѽˊ

– Instant Replay (Ctrl-R)ఊցݽಇᨢᲇǸǸේඇѼᰉᚽࢋઔሇ
࡛ষԣƚ

– Earthview Orbital Renderingఊցޞᄬᦻᩈᠺᠽྟൽƥ߰ ЃNASA
ˊႜᰴތᄬޞᠺظ

– Stereoscopic View Optionsᒳ፞ѱ೪ዥƥҋᅶᐗ/ᑬቈᮨୈᓥԢ
в೪ዥಲਭˊ

• Location

– Position Aircraft In AirಇᒳᲸസЃፄϔδϑᰡଐሇဿˊѼ੶ெ
ࣽδϑীቹሇޞᱤဿƥຈδϑസޡˉVORˉᑀᐡެඓƥмؠ
ሮनЃᢜဿሇᥭጌˉѬᒳڔᴱˊѼϴظмᡷᒳ᥎ࡺᨱڔᗅّˊ

ᐴϵᨆᨀظмᅶᨅϑˊ

– Select AirportयᲸസಇޗδϑസޡˊѼظмᐇՔϨണѼীࣴ
᠆ሇസޡƥඇሷ֏METARƥፄߨҴૉƥፄߨᠷмؠᨢஶᥨᩈ
ୈӠസѬˊ

– Random AttitudeᡷᒳᲸസޗδϑᰡസሇᴱˉᗅّڔᨱˊظ
мᅶൌᐴϵЭδϑνपয়ሇᴱಅՠˊ

– Tower position ᒳസعࠆޡሇѬᒳƥᅶЃᒳعࠆᠺဿᠷठм
ˊ᭗ࣽᠺဿعࠆؠ

• AutopilotᚚתЦޗᲸᷫݥᡠࠩᖪ֬᳷оظᅶˊδЌᲸസሇ
ᖪ֬᳷ᨭ᧼Ԣо៨൙ൌᒳሇƥޗᨅጕ૮Ճλᚚתνظᅶˊ

– Autopilot Settings (F11)ᒳᲸݥሇᖪ֬᳷ Ѽ́ظмᡷᒳᖪ֬

᳷ሇهጕಲਭǸǸЭᎢתሇұസᓠາ৮տ ILSᨆᨀˊ

– Route Managerᡷᒳᖪ֬फᗅሇᗅơᗅဿƢղ៨ˊᗅဿظ
мസޡϴظмࣽѬဿ H́UDκѕ೪ዥᗅّˉᥭጌڔ֏ਖ਼֏
ᗅဿሇᯋˊ

– Previous WaypointЭᗅղ៨κᨢஶ֏δϑᗅဿˊ

– Next WaypointЭᗅղ៨κᨢஶλδϑᗅဿˊ

• Environment

– Weatherظмᡷᒳ֏࠶ພƥᨢஶ࠶ພޡƥୈᓥҋᅶഡᨀሇພ
ᣳ૮எဿơᨭয়സޡƢሇ METAR࠶ພஎٴˊѼᠳϣҋᅶ߰ല
ພƥาயഛ࠶ພჁՃƴୈᓥҋᅶᴱᐜ࠶ພƥϴीѕኵᡷᒳ࠶

ˊሇᏲኵપޞພᐄᑏƥν᧼ѕႰႭല࠶ሇ࠵
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– Environment Settingsᒳ࣠ᗩൃᤌᤘތơࠫ࣠ୈԽ࣠Ƣƥмޞؠ
ᱤჁઔƥຈ᱀ᐰڔୱषᎋˊ

– Time SettingsԇᡲѼᡷᒳาயݥሇ֏ᯋƥ֨ᨱาயƥмؠಅ
ᄈˊϴѕ೪ዥبሇᯋݥาயب UTCᯋڔലޞᯋˊ

– Wildfire SettingsᒳᲸസٞДᅴሻँሇဟၤಊƥᨅظ
ᕜѕ༆ؠƥϴظмᅶസκሇအဟᅨအˊ

• Equipment

– Map೪ዥδϑظጥ֬ሇތޞƥѕ೪ዥՠസޡˉफᗅعᎋ

– Map (Canvas)೪ዥذδϑظጥ֬ሇތޞƥҋᅶ Canvas

– Map (opens in browser)ޗᒧᲃ༾ᠼݥ೪ዥތޞơ᱇ᠳ᧿Ԭ᪇
Webദ֩ݥƢ

– Stopwatch೪ዥδϑᎢתሇ៨ƥظᅶЃо៨ᨆᨀˊ

– Fuel and Payloadظмᡷᒳႄڔ֏ሇᲸݥˊޗسδ
᪇թᲸݥκظᅶˊ

– Radio Settings (F12)ᡷᒳುᐰᆀᨭᢔڔफᗅᡷࠩሇᲝᄈڔੜّˊ

– GPS Settingsᒳ GPSफᗅဿڔ೪ዥሇᗅᩈҴૉˊ

– Instrument SettingsѼظмᡷᒳᴱ៨ພ؊Ӗмؠᗅّெዥݥሇ
ӝጥˊ

– Random Failures ᒳᰡസሇᲸݥᐄᑏڔо៨࠼ಊˊᡷᒳϛ
৮ަಉᰧᯋᰣᯋơMTBFƢୈ৮ަಉᰧᯋᰣڄഭơMCBFƢ́

– System FailuresᒳᰡസሇᲸݥᐄᑏ࠼ಊƥຈሻፄᐄᑏˊ

– Instrument FailuresᒳႯࣽо៨ሇᰡസ࠼ಊˊ

• AI

– Traffic and Scenario Settingsᒳ༰֬ሇ AIޡˊ༉ଐᨅޗسา
யݥ٦мَୣѕ᥎ಊˊ

– ATC Services in Range೪ዥᩳᨀസޡሇᨭᡪᲝᄈˊ

– Wingman Controlsఊց AIӷസơئՂЃᲸݥᏚ߉Ƣ́

– Tanker ControlsᲸݥಀƥظм֬ઔሇնਢδϑፄनፄ֨
സƥ؝ᓣ 6.8ᗩᚊئഛ࠰Ҵૉˊ

– Carrier Controlsఊց AIᗅຄˊ

– Jetway SettingsఊցൺЌസޡሇਗශˊ

• Multiplayer
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– Multipler Settings٦ᅶ࠰Оྡୃƥᡷᒳڔؿڍദ֩ݥˊ

– FGCom SettingsᒳξԢв࠰Оྡୃ؝ξᓥሇᢣᲀᨭᢔˊ

– Chat DialogԇᡲѼ࠰ޗОᄔࠏξԢвОᔇ࠶ˊ

– Chat Menu мᑉԢвᲸസୈظ(-) ATCؤᨭᔇ࠶ҴૉˊδЌ
ᚚ٢תണ࣒ᚚתᨢᲇˊ

– Pilot List೪ዥ֏ᘲއሇԢвᄑएƥׇஷврሇᥭጌˉᗅّڔ
ᴱˊ

– MPCarrier Selection೪ዥظᅶሇMPCarriersơ࠰ᄑएᗅຄƢղ៨ˊ

• DebugᚚׇתஷϽലெᘲއмሇᨢᲇˊ

• Help

– Helpޗ༾ᠼݥፑح୧ਥড়֭ᐄᑏˊ

– Aircraft Help೪ዥሮਁᲸݥሇҴૉˊ

– Aircraft Checklistsظᅶƥ೪ዥႯࣽᲸݥሇේඇתˊ

– Common Aircraft Keys೪ዥఊցᲸݥሇ߰ലைᮁղ៨ˊ

– Basic Simulator Keys೪ዥఊցาயݥሇ߰ലைᮁղ៨ˊ

– Joystick Configurationޗาயݥᒳྡୃഽƥׇஷᧆڔைᮁሇ
թˊ

– Tutorialsظмޗาயݥ٦֬ണԟ֏ᲸസሇጫˊسनൺЌᲸ
ظݥᅶƥሷλδ፣ሇጫмᚊئഛ࠰Ҵૉˊ

– About೪ዥႝല FlightGearሇهጕҴૉˊ
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5.5 о៨൙

ތ 6Ƴ塞斯纳 172的 3D驾驶舱。

FlightGear ሇᲸظݥмണЁᑢо៨൙ڔιᑢ᳷ᗋˊ3D ᳷ᗋట
ҖϽഛ֨ሻँሇᲸٽᠺᡅƥѫनल೪ዥݥൌᢪν࠷ऑᚊئҴૉˊ

ᷫᡠሇࠈರᐧ 172Pơc172pƢೂണιᑢϴണЁᑢሇ᳷ᗋ ίᑢ᳷ᗋޗ

٦֬ FlightGearᷫᡠਥ٦ ѫ́ѼϴظмЭᚚת View->Display Options->Show

2D Panelᨢஶ೪ዥЁᑢሇо៨൙ƥୈᓥைǼPǽᮁˊ
ണо៨൙κሇఊցഽڔᬋظмᨭ᧼Ḃඓൌ౯Ѹƥس᱇Ḃඓসᮁ/ؼ

ᮁဿաሮਁሇఊցഽ/ᬋظˊᠳ࠵ಅبƥᅶḂඓϔᮁˊᨭয়૮Ճƥޗ
ఊցഽ/ᬋሇؼҜဿաѕࠖ֨ಚӖƥসҜմѕՐळಚӖˊ
࠰о៨ơႯռುᐰᆀƢϴಀҋᅶḂඓ࿑ᧀൌಅبಚӖˊԢвఊց

ơຈᯀƢϴظмҋᅶḂඓসᮁந֬ˊ

5.6 ৮ᠺ೪ዥݥ

FlightGearᨄటҖϽ HUDơHead Up Displayƥ৮ᠺ೪ዥݥƢˊHUDδ
ᗇޗԶᅶᲸസڔᱡয়ԌᨆሇܢພਭᲸസκᕜሷտˊၦᓨ FlightGearظмޗ
κҋᅶݥᨭᅶᲸ࠰ HUDˊᠳ٦ᅶ HUDƥس᱇ைǼhǽᮁˊ
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ތ 7ϔሇ HUD೪ዥϽᲸസሇϜᠳᲸ؝ಚˊϔᯋѼظмտҼсெዥ
ሮਁሇসҜˊݥᓨλಲಲّᗎெዥݥơм៨ዥƢƥԢκಲ֛ᓠெዥݥ

࿌ޮסᰉᗎெዥݥƥವ᧵մסᰉᗎᢹಜႜெዥݥˊᓨഡλಲմδϑᎢ

ˊݥሇᦾ਼ெዥת

ഡসҜ᧵ᒃണύϑඓॄƳҜ៨ዥᨱơмᗩϛתѬƢҜ៨ዥᯀѬᒳˊ

ഡؼҜ᧵ᒃሇඓॄ៨ዥᴱǸǸসҜሇ៨ዥξޞᱤϥᯋሇᥭጌơᴱƥHeightƢƥ
ᓨؼҜ៨ዥሮनཏ৮ᱤሇᴱƥύᓥмᘫॄϛתѬˊ

ᰑϥƥHUDᨄటҖϽԢвҴૉˊসκಲظмտೃഭڔᯋƥᨉ
ٌ֏Ѭᒳሇᐡڔᑀˊ

ѼظмҋᅶǼHǽᮁୈǼhǽᮁൌһಅ HUDሇᲥᗡˊᅶǼi / Iǽൌഡल
࠵ഡ/ HUDˊ

ތ 7ƳHUD，平视显示器。



ᎁԛ፣

Ⴏપ

FlightGearׇஷϽ࠰ႯપƥԢϔ࠰नಱᅶୗൌᢪৰνऑտˊല
፣यѕᡬᡊѲ٦ᅶৰҋᅶᨅЌᴱᐜႯપˊ

࠰Ⴏપҗᨄޗਥؤϔƥݿᨅղሇ࠰Ҵૉৰνδࣽؠˊ

ᚊئഡಱሇҴૉơڔಱႯપƢƥᡸᯅ FlightGearᑢ߰ƥhttp://wiki.flightgear.org/ˊ

6.1 Оྡୃ࠰

FlightGearಀ࠰ОྡୃᄔࠏƥѼظмξԢвᨉᐰሇᲸءԞЗ࠶ፄˊണ
ԟദ֩ݥҴૉޗڔᐰᅶୗơмؠврሇᲸჁઔƢƥظмඇሷ࠰ОྡୃތޞƳ

http://mpmap02.flightgear.org

ဿաǼദ֩ݥǽᨢᲇظײмሷտ࠰Оྡୃദ֩ݥղ៨ˊ

6.1.1 ઉᨱਥࡺ

Ѽظмᨭ᧼୧ਥMultiplayerơ࠰ОྡୃƢᚚתλሇ࠰Оྡୃनᢔනᨆԗ
δϑ࠰Оྡୃᄔسˊࠏ᱇ᠳЭղ៨ᨢஶጌѼഡᨀሇദ֩ݥƥ᧢ԗؿڍơᨅ

ඥԢвОीظмሷտѼƢƥৰဿաǼConnectǽơᨉఉƢظˊ

ᠳඇሷߨךሇԢвᲸٽƥඇሷMultiplayerơ࠰ОྡୃƢᚚתλሇ Pilot
ListơᲸٽղ៨Ƣ́

ണ࠰Оദ֩ݥІᔌІᨭሇƥݿണ੶ᠳᨉఉտڔԢвОሮٌദ

ˊݥ֩

6.1.2 Ԣвಲ

мҋᅶλظƥୈᓥмκಲνᎫᅶƥѼݥѼᠳᨉఉδϑᱡඓՋദ֩

ᱤሇᨅЌಲˊ

57

http://wiki.flightgear.org/
http://mpmap02.flightgear.org
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ҋᅶ FlightGearݥ٦֬

FlightGearݥ٦֬ഡَδϑᲃᱤണظмᨢஶ࠰Оྡୃሇᨢᲇˊس᱇ᠳׄ
ᨢƥৰ᧢ԗκᱤಲտሇϜസٍጣڔ፨ؿحƥ᧢ԗѼሇؿڍൌጣڍѼᖪ

িˊѼሇؿڍഡ࠰ 7ϑࣗˊѼ੶ޗǼFeaturesǽơႯપƢׄᨢǼAIา߉ǽ
ᨅඥظмሷտԢвᲸءሇᲸസˊ

ҋᅶڎл

ᑉ fgfsљᨩ࠰Оྡୃሇ߰ല؝ಚണƳ

--multiplay=out,10,<server>,<portnumber>

--multiplay=in,10,<client>,<portnumber>

--callsign=<anything>

--enable-ai-models

1. <portnumber> TCP፨ؿحƥຈ 5000ˊ

2. <server>࠰Оദ֩ݥሇٍጣƥຈ mpserver01.flightgear.orgˊ

3. <client>Ѽᆀᕥሇٍጣƥୈᓥ IPޤޞƥϴीҋᅶ FGᨉఉദ֩ݥሇ
IPޤޞǸǸҋലޞ 192.168ᨅඥሇޤޞˊຈ 192.168.0.1

4. <callsign>Ѽᖪিሇؿڍƥഡ࠰ 7ϑࣗƥຈ N-FGFSˊ

าயݥԗࣶຉƥѼਁᢜᕜތޞޗκሷտѼᖪিˊνƥේඇڎ

лሇ᭯ᢥҴૉৰඇሷλᱤሇǼಉᰧఃᰑǽδᗩˊ

6.1.3 ಉᰧఃᰑ

ОྡୃᠳষѸƥ᱇ᠳቹᩈрᆀᕥሇ࠰ IPޤޞৰςᕜ࠲ᨉఉտദ֩
λƳᨅЌҴૉҗᤸЃѼሇᒳƥئѲᚊˊݥ

ҋᅶ USBᢹցᡊᢹݥᨉఉІᔌᒧሇ૮Ճ

᳨ԌѼᠳቹᩈ᧿ FlightGear࠰Оྡୃᒧᑌሇ IPޤޞ ޗᨭ᧼ఠ́

USBఉحκሇADSLᢹցᡊᢹݥᨉఉІᔌᒧሇᢔƥѼظмᨭ᧼ http://www.whatismyip.com
ᒧ፠տᖪিሇ IPޤޞˊ༉ଐ IPޤޞৰνࣽފƥظᕜѕᑀয়ಅبǸǸ
ˊОྡୃνᕜᅶƥ᳨Ԍේඇᨅϑ1࠰

1ϔ࠵ދᰃظмҋᅶ http://ip138.com/ൌᚊئԚᒧሇ IPޤޞ Ǹ́Ǹᢈᓥ༉

http://ip138.com/
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ҋᅶм࠷ᒧᢹցᡊᢹݥᨉఉІᔌᒧ

ୈᡲƥѼᨭ᧼ᨉఉޗѼᆀᕥ RJ-45ఉحκሇᅽݥᨉఉƥୈᓥм࠷ᒧ
ᨉఉݥơᏚѨᠲಲᆀᢔሇᩤጕఉ࠽ƢƥୈᓥҋᅶುᐰᨉఉˊѼ᱇ᠳቹᩈሮਁ

ᒧᑌఉحሇ IPޤޞˊ
 Linuxᐄᑏƥظмᅶ rootᅶୗሃৰ᧢ԗǼifconfigǽ́ Ѽᕜሷտղ

៨࠰ЃδϑᒧᑌఉحƥмǼloǽਥ࠽ሇظмઐᆒˊѼ᱇ᠳտᏚѨǼeth0ǽ
ୈᓥǼwlan0ǽᨅඥሇƥаᐷሷৰտǼinet addrǽƥَᱤሇಚࣗीᠳሇ
IPޤޞƥຈǼinet addr:192.168.0.150ǽ1ˊ

Windowsޗ XPλƥဿաǼਥࡺǽƥၦَᨢǼ᧿ǽƥৰ᧢ԗǼcmdǽ́ ޗ
мሷտظ᧢ԗǼipconfigǽƥीحлፑڎ IPޤޞϽƥᡫλൌˊ

Windowsޗ 98λƥဿաǼਥࡺǽƥၦَᨢǼ᧿ǽƥৰ᧢ԗǼcmdǽ́ ޗ

мሷտظ᧢ԗǼwinpcfgǽƥीحлፑڎ IPޤޞϽˊ

җν

Ѽ੶ᑉՠѼലޞሇƥᅽݥϥَሇ IPޤޞƥᨅඥظмᨉఉտ࠰Оദ
ሮҴƚˊݥ֩

ѼᨄᠳኵұဟࠔണኻǸǸϗԟᯄୈᓥ 5000፨֨حԗԇᡲԗ
፠Ґˊ

Ѽҗνᕜᨉఉƥ֏ਖ਼ FlightGear IRCᲝᩈƥണОѕଚଐՠ手צ
֭ˊ

6.2 ᗅፄຄᗊ

FlightGearಀॆޗᏘԥؿơྡചޗॠྯᰁᨀƢ̄ ޖˉؿऴąಞײ
ࣴωॆؿࡕˉጆၮڔؿᗧᣵࢌऴؿᗅፄຄᗊκሇ౯Ѹˊᗅຄࠩണਾम᥎

Ჸ᠆ᒳƥளᐇƥסᰉസƥTACANڔ FLOLSˊᠳ٦ᅶᨅЌᗅຄƥѼ᱇ᠳҋ
ᅶಞലᒁ᧡ݥᒁ᧡ $FG_ROOTሩλሇ preferences.xmlಞхƥտǼnimitzǽ
ᨅඥሇಞࣗƥѼظᕜѕሷտᨅඥሇƳ

<!--<scenario>nimitz_demo</scenario>-->

Ѽ᱇ᠳո༉ඓᡫƥୄبᨅඥƳ

<scenario>nimitz_demo</scenario>

ٌኵᡠሮԟሇ AIᨢᲇϛǼtrueǽ́ ұࣘಞхৰᨛՠᒁ᧡ݥˊ

1Linuxλᨄظмҋᅶ ip aڎлƥտᏚѨǼeth0ǽᨅඥሇᒧᑌఉحƥৰޗԢλտੋ
inet 192.168.0.150ᨅඥሇಚࣗظƥϜᠳᅶޗುҋᅶ root഼ᰊሃ Ǹ́Ǹᢈᓥ༉
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6.2.1 Эᗅຄκਥࡺ

ᠳᡥᲸസЭᗅຄκਥࡺ᥎Ჸƥ٦֬ FlightGear֏ƥڎޗлҋᅶλ
ಚƳ؝

--carrier=Nimitz --aircraft=seahawk

༉ଐǼNimitzǽሇ᳨ࣗຄǼNǽᠳ࠵Եˊ
ѼҋᅶWindowsୈᓥ OS Xݥ٦֬ൌ᧿ FGƥѼѕؤᄕੋތᆊᱤ

ണδϑಞല᧢ԗනԇᡲѼ᧢ԗႯࣽሇڎлƥ᧢ԗκሇᨢᲇظˊ

ണ࠰Ჸݥޗىᗅຄκਾम᥎Ჸƥν᧼ seahawk ഡऑᲸ
ሇˊ

6.2.2 Эਾमݥ᥎Ჸ

 FlightGear٦֬мَƥѼᠳኵұӠᆎքᦹϛ OFFơԟಯƢৰைѮǼLǽ
ᮁൌׄѮਾमݥᬆˊ੶δርைѮǼLǽᮁርտਾमݥᬆׄѮᲸസˊѼ
ਁᢜѕᠷठտᲸസடտनՋਾमݥሇѬᒳƥৰሷտًᐇՠᄕৰׄѮᲸസˊ

ᨅЌسѕؤᅴޗѼሇᲸസীᑀఉᨀਾमݥሇӈƴѸϛᏡᆒሇெƥᷫᡠ

ሇӠസѬ seahawkሇസḈਁᢜ࠵ᖮெّᅾ൙κሇᠷठᓥᗋˊ
ᠳᡥᗅຄᨆԗഡ҅ਾमѬᒳƥᨢஶǼATC / AIǽᚚתƥၦَᨢஶǼAI

CarrierǽơAIᗅຄƢλᱤሇǼTurn into windǽơᦾԗ᧾ᲰᱤƢᨢᲇˊਁᢜѕሷ
տᗅຄਥ֨ࡺᨱৰᦾԗ᧾Ჰᱤƥᰡᗅຄᦾ਼ᅾ൙ᖪၦϴണӗಧˊѼᠳᎋ

ᗅຄᦾ਼ࣶຉᅾ൙િࠪາ৮ƥୣᕜᨆԗλδϑᴞˊ

ᨉఉտਾमݥмَƥѼ᱇ᠳय֬ؤസఋտԘᨱƥኵұӠᆎքᦹޗԟಯѬƥ

ണᲸఊցىਾमോхơseahawkѕᐈᤘَؼޗҜƢ́ Ջ࡛ࠩмَƥை

ǼCǽᮁಇਾमݥˊѼሇᲸസयѕਾमጌਥᅾ൙ƥѼظмಃ᥎᥎ᚽ൳
ৰᑾଢ႑סƥलੴνᠳ࠼ᨱˊ

6.2.3 տᗅຄǸǸҋᅶ TACAN

ሇЀ૮ƥႯռᕜᠶຈ᧔ঽᰯޅտᗅຄδхߨδႜਥಇາޗ

ሇӈˊϛϽᕜ֭צ࠲ᨅᲇч֩ƥॆ Ꮨԥᐜᗅຄࠩണ TACANơࠆƢᐄᑏƥ
ড়֭ሮਁሇᲸസơׇஷ SeahawkƢൌᚊئৰफᗅտ֏ᘲއԬሇᗅຄˊ᳨Ԍ
Ѽ᱇ᠳᡷᒳሮਁሇ TACANᲝᄈƥҐϔ 029YƥޗುᐰᆀनᢔනơCTRL-R
ୈᓥЭ FlightGearᚚתᨢஶ Equipment / RadioƢ́ Ѽ੶ᠷठ DMEκ೪ዥ
ሇᗅຄտѼᲸസሇᥭጌƥмؠ ADFо៨ơSeahawkκሇ ADFޗ DMEሇವ
᧵ƢெዥሇᗅຄಲѬˊᦾտಲѬƥѼयѕሷտ DMEκሇᥭጌ೪ዥѼޗ
ఉᨀᗅຄˊ
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6.2.4 ᗅຄκᰉᚽޗ

ሻँϔƥᰉᚽ౯ѸഡᰯˊѼᕜտޗ Andy RossԵሇ A4 Skyhawk
ጫൌড়֭ѼƳ

http://wiki.flightgear.org/A-4F_Skyhawk_Operations_Manual
Ѽᅶ TACANᐄᑏࣽѬᗅຄмَƥѼ᱇ᠳनᲸᅾ൙ሇَಲˊᲸ

ᅾ൙ξᗒᗐണδࣽሇᡅƥѼᠳᑀয়ᢹಜࢋઔмनᲸᅾ൙ˊኵұᲸസী

ᑀᡷᒳ࡛ᰉᚽơHelp / AircraftᚚתѕണᲸസሮԟሇড়֭ҴૉƢ᥎ᚽ൳ڔ
ளᬆীᑀಇλˊ

ᅾ൙সҜƥണδᐄղᗡሇဢԍǸǸᨅीޗмሷտظᨆᨀտᗅຄѼޗ

ᣈሇǼᚤནऴᨦᮨԍࣣ֭ᰉᐄᑏǽơFresnel Lens Optical landing Systemƥ
FLOLSƢ́ ᨅयѕড়֭Ჸസᢹಜޗኵሇλ࿌ᩈκˊѼظмሷտิّണδః

ᑬᗡሇဢԍƥࠨЃλ࿌ᩈϔᯋƥᗡሇဢơϴीᣈሇǼmeatballǽơᔘ
ᄬƢƢѕξᑬᗡሇဢԍޗδോርᐰκˊᘧᨆᨀኵ meatballѕξᑬᗡሇဢԍ
ԞᐰƥᴱЃλ࿌ᩈƥmeatballϴѕّκጥ֬ƥأϥմѕّλጥ֬ƥ
ᱡয়ѭ meatballѕୄبᐗᗡˊѼδርұ meatballޗϔѬᒳƥѼयѕ
ᬆѮᎁιോளᐇˊ

ᰉᚽޗᗅຄκਖ਼ਖ਼ᢪୄǼظఊǽѼνᕜӵޗᰃޞസޡᩤඥƥཋ

ᤝᯋൌᢹಜᲸസྛൾᰉᚽˊ᳨ᠳኵұѼᕜᬆѮளᐇˊ

Ѽሇസᧀఉᡌտᅾ൙мَƥѼ᱇ᠳयᯀఋտഡ֤֬࠵ƥظмѼ

᭯᧼ണளᐇᓨئǼࠪᲸǽƴளᐇѕᬆѮᲸസҋᲸസޗഡ֤֬࠵ሇ

ӈˊ

ޗмظѼଚଐƥၦَѼ ATC / AIᚚתᨢஶס᥎סᰉസƥ࿌տδϑ
ˊƢৰ࿌տസظᲇתཔᨢϔሮਁሇᚚئᰉസơסᰉസκƥᰉλס

ˊѼᎁδ๐ണୄ֧νᠳဣੴǸǸຉ።ᨅνऑతሇ֬Ѹ

ᑀ᧼δЌᐴϵƥѼؤᄕ Seahawk࠷ᎢתϽƥѼظмᨢஶ Seafire1 ൌᚊ੧ഛ

ொƚ࠰

6.3 Atlas

Atlas FlightGearλሇδϑǼظጥ֬ሇތޞǽਁᅶˊᅶൌ೪ዥᲸസڄ᧵
ሇੋޞˉസޡѬᒳˉफᗅဿሇುᐰᆀᲝᄈᎋҴૉˊ

ԟЃ Atlasሇഛ࠰ҴૉظмሷԢᒧ፠Ƴ
http://atlas.sourceforge.net

6.4 ಀݥ೪ዥ࠰

FlightGearಀ࠰೪ዥݥ ር́ఉһಅXMLಞхѼظмᒳ࠰೪ዥݥƥᡷ

1SeafireǼܢဟǽತസᘫދ Supermarineơጏ༗ᳮൡƢԚޗـЁؤሇᛀٍᗊ
ತസˊሮԟϔಞᤨಥظᠶ http://www.afwing.com/intro/seafire/1.htm Ǹ́Ǹᢈᓥ༉

http://wiki.flightgear.org/A-4F_Skyhawk_Operations_Manual
http://atlas.sourceforge.net
http://www.afwing.com/intro/seafire/1.htm
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ᒳሮनЃ֏ϜᠺᡅሇЭᠺᡅӝጥƥᨅඥीظмҋᅶ࠰೪ዥݥϽˊຈѼ

ൌሷύҜሇᆄݥሷ֏ಲሇᆄᱤƥҋᅶύϑԢв೪ዥݥмҋᅶδϑ೪ዥظ

ᱤˊ

ണԟᒳ࠰೪ዥݥሇҴૉƥظмඇሷ FlightGearࣴ᠆ሩλሇREADME.multiscreen
ಞхˊ

6.5 ᡝᎨസಀ࠰

FlightGearಀҋᅶဤ༰ሇ I/O࣒ᐄᑏᨉఉ࠰ϑጫ৽ँҐƥ೪ዥࣶԘν
ٌሇᠺᡅৰᅽνٌሇᡝᎨസൌఊցˊᨅظᅶൌᑄ࠰ى೪ዥݥಀൌնਢഛ֨

഻ࠪሇᄔࠏƥթ፞ਭሇᗋо៨൙೪ዥݥƥᅲᖭթጌሇఊց፠ൌᡷᒳо៨࠼

ಊƥһಅ࠶ພᎋᎋˊ

ԟЃണϑ 747ᗋሇँҐƳ
http://www.flightgear.org/Projects/747-JW/

6.5.1 ࣴ᠆

ϑ FlightGearँҐسಀδϑ೪ዥݿˊݥϛᲸ֬ઔาੋތڔ߉ሇᰊ
ցƥFlightGearनࠨᄮݥሇᠳຸຈ᧔ᴱƥݿνఋᙘޗδعസݥκ᧿࠰ϑ
FlightGearँҐˊ

Ѽ᱇ᠳδЌᡝᎨസൌ೪ዥѼᠳาயሇδϑᠺᡅƥׇஷо៨൙ˊᨅݿ

ЌᡝᎨസ੶ᔌᒧޗδ᥎ƥϛϽᎢת᥎ᠶϴഡٌ࡛ޗδϑ࣒ᒧˊ

ᡷᡝयδعᡝᎨѸϛϜᡝᎨസˊᡝᎨസयѕ᧿ FDMڔᨉఉఊցᡷ
ࠩƥຈୃྡഽˉ᳷ሥڔಲّᗎᦃ൙ˊݿϛസݥ᧿ FDMƥݿᨭয়
ˊ࠵Ϝᱤ൙ƥмջપᕜഡƥຈތሇᠺת೪ዥᎢس

ԢвᡝᎨസѸϛЭസˊᨅЌസݥϜᠳᅶൌ೪ዥৰఉಃЭϜസؤൌሇ

FDMҴૉˊ

6.5.2 ߰ലᒳ

նਢδϑ࠰೪ዥݥሇ߰ലᒳᱡয়ᎢתሇˊϜസ᱇ᠳ৶ FDMҴૉ
лᨢᲇൌࣶୄƳڎλᅶظˊఊցҴૉտЭസڔ

--native-fdm=socket,out,60,,5505,udp

--native-ctrls=socket,out,60,,5506,udp

Эസ੶ᠳఉಃᨅЌҴૉƥৰयԢᖪᦳሇ FDMԟᯄˊ

--native-fdm=socket,in,60,,5505,udp

--native-ctrls=socket,in,60,,5506,udp

--fdm=null

http://www.flightgear.org/Projects/747-JW/
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6.5.3 ᴱᐜᒳ

κᱤղՠሇᒳयѕޗύعᡝᎨസκ೪ዥሮٌሇᆄᱤˊѼظᕜৌഫҋᅶ

ЭസƳڔлᨢᲇƥൌᡷᒳϜസڎλሇᨅЌ

--enable-game-mode （在 glut 系统上全屏显示）
--enable-full-screen （SDL 或视窗全屏）
--prop:/sim/menubar/visibility=false （隐藏菜单栏）
--prop:/sim/ai/enabled=false （禁用 AI 空中管制）
--prop:/sim/ai-traffic/enabled=false （禁用 AI 飞机）
--prop:/sim/rendering/bump-mapping=false

ࠈሇԘ॓о៨൙ơݥмնਢδϑᲸظ೪ዥо៨൙ƥسѼᡥϜസ

ರᐧ 172ীᑀࠩƢƥҋᅶλሇᨢᲇƳ

--prop:/sim/rendering/draw-otw=false （只渲染仪表板）)

--enable-panel

6.6 ցৰݽಇ

าயݥীᑀటҖϽݽಇႯપƥѼظмᡫѼሇᲸмջَഭթ

ൟƥୈᓥҋᅶ I/OᐄᑏൌݽಇˊണԟѲցႯࣽ FDMሇഴᐷᗩظмޗ
$FG_ROOT/protocol/README.protocolಞхտˊ

ᠳցδᲸƥҋᅶλڎлᨢᲇƳ

--generic=file,out,20,flight.out,playback

ڎлѕм 20Hzơ 20ᩃƢሇᨱൌᡫ FDMƥҋᅶ playbackצᡩ
ৰयԢԵԗտ flight.outಞхˊ
ᘧᠳޗϥَݽಇƥҋᅶλሇڎлᨢᲇƳ

--generic=file,in,20,flight.out,playback

--fdm=external

playback.xmlצᡩಞхৰνׇஷᲸസᏚ߉ˉֆᎋҴૉƥѼ᱇ᠳҋᅶڔ
ցሮٌሇڎлᨢᲇˊ

6.7 ҋᅶ Festivalಞࣗᦾᢣᲀ

FlightGearಀಞࣗᦾᢣᲀơTTSƢಲҤ ATCڔጫཔૉƥҋᅶ Festival
TTSਰơhttp://www.cstr.ed.ac.uk/projects/festival/Ƣ́ਰীᑀޗ࠰ Linux
᧼мऑሇᨭظႝׇ٢Ͻƥϴؤ Cygwinࣴ᠆տWindowsᐄᑏκˊԵ
ெƥसνྊٞಀԢв৮عˊ

http://www.cstr.ed.ac.uk/projects/festival/
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6.7.1 ࣴ᠆ Festivalᐄᑏ

1. ᨭ᧼ᒧ፠ࣴ᠆http://www.cstr.ed.ac.uk/projects/festival/

2. ේඇ Festivalٞয়ষѸˊFestivalటҖϽڎлᆊᱤˊࠨЦ೪ዥ
ሮԟڎлƥ༉ଐڎлሇஷؿˊ

$ festival

festival> (SayText "FlightGear")

festival> (quit)

3. ේඇMBROLAٞীᑀࣴ᠆ƥٞմЭᨅλ

http://tcts.fpms.ac.be/synthesis/mbrola/

ǼDownloadsǽơλƢλᱤണδϑǼMBROLAޗ binary and voicesǽơ᭔
ఉਂޗ፨ƥν࠷ऑؤᄕƢ́ ᨢஶىѼ৮عሇЁᨆցλˊνৱሇƥ

ണྶкኇظмλˊѼνܛ๑ƥѼظм᧼ಜϑMBROLAሇࣴ
᠆ˊѫѼνᕜҋᅶഛ֨ሻँሇᢣᲀϽˊඇሷλᱤൌտഛ࠰ᢣᲀሇ

Ҵૉˊ୧ਥ MBROLAڔ marvelሇড়֭ᆊᱤƥϜᠳϛϽේඇٞࣴ
ˊм୭ظኵੜৰޗ᠆

$ mbrola -h

6.7.2 ϛ FlightGear٦ᅶᢣᲀಀ

᳨Ԍ٦ᅶ Festivalദ֩ݥƳ

$ festival --server

ᄕ٦֬ޗ FlightGearৰ֨ԗᢣᲀಀˊҋᅶ /sim/sound/voices/enabledक़
પˊظмᨭ᧼ڎлᨢᲇƳ

$ fgfs --aircraft=j3cub \

--airport=KSQL \

--prop:/sim/sound/voices/enabled=true

ၦƥѼظмयмκԵԗѼሇϑОᒳಞхˊᨅৰνଐڇмَ੶᧿

 FlightGearుҋᅶ FesitvalˊണుƥѼسѕޗᐹ፨ፑحሷտ
δЌ᭯ᢥҴૉᓨмˊѼνᕜޗ FlightGear᧿٦ᅶᢣᲀ࣒ᐄᑏˊ

ϛϽේᴋδժٞয়ƥҋᅶǼ’ǽᔌᐄ KSFOፄϔᎫցˊ᳨Ԍѕ٣տ
Ǽᖪিሇǽࠣᲀơৰظм॓ޗ২κ፨ሷտᷤᗡሇಞലƢƥఉѼीᕜ٣տፄϔ

Ꭻցҋᅶνٌሇᢣᲀਁݽơৰሷտ༶ᑬᗡሇಞലƢ́

Ѽظмޗ preferences.xmlಞхᒁ᧡ࠣᲀ؝ಚƥޗ $FG_ROOT/Nasal/voice.nas
ಞхᨢஶνٌሇಞࣗᲥᗡࠣڔᲀˊᨭᢔཔૉৰνርఉԵԗտهᖪሇ

/sim/sound/voices/voice[*]/textक़પƥᓨѕᒓԵϛ
/sim/sound/voices/{atc,approach,ground,pilot,ai-plane}ˊ

http://www.cstr.ed.ac.uk/projects/festival/
http://tcts.fpms.ac.be/synthesis/mbrola/
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6.7.3 ಉᰧఃᰑ

δЌޗ Linuxؤႝƥᡸᯅ festivalᰊցሇƥѼظᕜѕಃտᏚѨሇట
ዥҴૉƳ

client(1) Tue Feb 21 13:29:46 2006 : \

rejected from localhost.localdomain

not in access list

ሮԟᐷᗩظмሷƳ

http://www.cstr.ed.ac.uk/projects/festival/manual/festival_28.html#SEC130.
Ѽظмጂᅶൌᖪ localhostڔ localhost.localdomainሇᡸᯅᰊցƥ$HOME

λሇ.festivalrcಞхྈ֨λƳ

(set! server_access_list '("localhost"))

(set! server_access_list '("localhost.localdomain"))

ୈርఉጂᅶണᡸᯅղ៨Ƴ

(set! server_access_list nil)

ᨅѕԇᡲчѲОᨉఉƥनޗဟࠔϥَሇᡝᎨസਁᢜᯅᲢሇˊ

6.7.4 ࣴ᠆ഛ࠰ᢣᲀ

ᨅδᗩظᕜѕണЌϩڇƥѼᠽ੧ᷫᡠᢣᲀᨄ OK ीظмርఉ᧼
ലᗩˊ᳨Ԍտ Festival ሇࣴ᠆ሩˊണ Festival ಞхٌޗδϑಞхඛ
λˊޗ UNIX ᐄᑏλظᕜ /usr/local/share/festival/ рᄕޗᎫᨅϑሩش
$FESTIVALˊ

1. ේඇېЌᢣᲀണಊƥظмޗ༻ᢌޗ֏ᱤ֨κǼvoice_ǽƳ

$ festival

festival> (print (mapcar (lambda (pair) (car pair)) \

voice-locations))

(kal_diphone rab_diphone don_diphone us1_mbrola \

us2_mbrola us3_mbrola en1_mbrola)

nil

festival> (voice_us3_mbrola)

festival> (SayText "I've got a nice voice.")

festival> (quit)

http://www.cstr.ed.ac.uk/projects/festival/manual/festival_28.html#SEC130
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2. FestivalᢣᲀڔMBROLAࣴ᠆ׇظмЭᨅλƳ

http://festvox.org/packed/festival/1.95/

Ǽdon_diphoneǽৰνഡ࡛ሇƥѫሮनൌᢪຈ᧔लϴىᑉǼAIᲸസǽҋ
ᅶˊѼࣴ᠆Ͻ࣯ƥظмޗ $FESTIVAL/voices/english/don_diphone/
ሩλտˊѼϴ᱇ᠳࣴ᠆Ǽfestlex_OALD.tar.gzǽƥظмޗ $FESTI-
VAL/dicts/oald/ሩλ᧿Makefileಞх ớϴᡲ᱇ᠳޗMakefileϛ
festival֨ԗǼ–heap 10000000ǽڎл؝ಚ Ƣ́

3. ᧔࡛ሇᢣᲀಞхǼus2_mbrolaǽ̄Ǽus3_mbrolaǽڔǼen1_mbrolaǽ́ ϛ
ϽҋᅶᨅЌᢣᲀಞхƥѼ᱇ᠳࣴ᠆ MBROLAơᠶκಞƢڔԢࣴ᠆ׇƳ
festvox_us2.tar.gzˉfestvox_us3.tar.gzڔ festvox_en1.tar.gzˊᨅЌѕնਢ
ᨅඥሇሩ $FESTIVAL/voices/english/us2_mbrola/ ၦ́ᓨᢣᲀಚ௳੶
ЭԢвᒧ፠թռλƳ

4. MBROLAᢣᲀظмЭ MBROLAሇᒧ፠λơᠶκಞƢ́ ᠳᡥᢣᲀ

ಞхඓᎡϛᏚѨǼus2ǽڔǼus3ǽƥᡊׇᨅЌಞхտյյնਢሇሩ
$FESTIVAL/voices/english/us2_mbrola/ৰಅٍϛٌඥሇǼus2ǽڔǼus3ǽ
ˊظ

6.8 ፄϔ֨

ٍࣗᡐƥፄϔ֨ơAir-Air RefuelingƥAARƢᡥፄϔሇᲸസơδᗇ
ቾᨪሇܢພਭᲸസƢᨀᥭጌᒁᯰᲸЭ֨സκᚊئႄˊಀύጕ֨

Ꮪ߉ƥKC135-E֨സҋᅶδටًഽൌᨉఉտاᲸസκˊलδဿሇ KA6-D
ҋᅶδටᧁᎫƥاസሇ֨ح᱇ᠳఠԗᧁᎫˊ

࠰Ჸസಀፄϔ֨ƥׇஷ T-38ˉᯂᆀơLightningƢˉA-4Fˉဟድ
ơVulcanƢ̄ VictorơԢᖪᦳϴظӟ֨സƢڔ A-6EˊѼظмᨭ᧼ AI/ATCᚚת
ඇሷᲸݥνಀፄϔ֨ƥǼTankerǽơ֨സƢᚚתᲇظᅶƥᩤ
ϣᲸസीಀፄϔ֨ˊ

6.8.1 ࣴ᠆

ᠳᡷᒳፄϔ֨ƥس᱇٦֬ FlightGearᨢஶಀፄϔ֨ሇᲸസ
տסƥ᥎Ჸৰ႑ظ 15000ᘫॄˊޗᴱᗅƥᨢஶ AI/ATC->Tankerৰᨢஶ
ǼRequestǽƥѕڔޗѼሮᨀᴱሇਥಇፄߨթδ൳ಱሇ֨സˊ

FlightGearयѕᨭஎᑉѼ֨സሇᴱ ᨱ̄ڔ TACANռؿ Ѽ́᱇ᠳ

ޗ TACANᐄᑏ᧢ԗ֨സሇ TACANռؿơظмЭ Equipment->Radio
SettingsनᢔනƥୈѼሇ᳷ᗋఊցᐄᑏƢ́ ƥ֨സ߉ՂЃѼሇᲸസᏚئ
ϴᡲѕՠᄕޗѼሇ᱄᧷κˊѼᚊ੧ഛ࠰ড়֭ൌտ֨സƥѼظмᨢ

ஶǼGet Positionǽƥᡥ֨സஎٴሮनЃѼሇѬᒳˊ

http://festvox.org/packed/festival/1.95/


6.8 空中加油 67

ᢹಜտىሇᗅّƥᅽ TACANᗅᩈெਰơѼ᱇ᠳनмҤഛ֨ఉᨀ֨
സƢৰޗ᱄᧷ୈफᗅ॓২पˊᥭጌ 5ཏƥѼ᱇ᠳՐᨱտຈ֨സ
ઉ 20ᗩሇᨱǸǸᣈǼଢᨱᥑ᧼ǽ́ KC135ޗ 10ཏीظмؤᄕƥഛल
δЌሇ KA6-Dޗ 1ཏظмሷᠶˊѼؤᄕᖪিظᕜѕ᭯᧼ƥಇՠՐ
ᨱ൙ˊ

ఉᨀտ 50ᘫॄসؼሇѬᒳơνᠳᥭጌ᧼ᨀƥѼظᕜѕౠտ֨സƢƥ
᳷ᗋκਁᢜѕ೪ዥ֨ޗˊޗ A4о៨൙ሇඓॄκκѕδϑᑬᗡဢ
К᥎ƥৰѕሷտ֨ࠖޗˊ

Ꮅ֨࿕ƥୈ֨տѼᠳሇƥጬጬಃᯀƥЭ֨സَౡጌৰᑖ

ᑛѼሇᲸˊ

ሻँ૮Ճλƥୄ֧ሇፄϔ֨ৰνᎢתƥ᱇ᠳ࠵ሇᐴϵˊᨅണδЌ

టዥƳ

1. ᑾଢఉᨀ֨സˊѼѕؤᄕऑीѕᥑ᧼֨സƥᨆᓨؤᄕ֨സ
ীᑀνቹᦋˊ

2. мऺظଓƥ࠷ϛᯀݿᄕᖪিνᕜऑሇᱢᨀ֨സƥؤѼ
ᢌಇՠՐᨱ൙ˊՐᨱ൙ѕᠳຸ֬ؤസ᧢ՠഛ֤֬࠰мҤᑢᨱƥᨅ

ඥѕᰉѭᯀሇଓપˊ

3. ϛϽՐষѸƥѼϴᡲѕҋᅶᖪ֬᳷ൌһᴱڔᨱˊᝇၦ
NASAഡᨀዥϽᴱᐜሇᖪ֬᳷ᐄᑏظмࣶୄፄϔ֨ᓨν᱇ᠳᲸ
ٽ৭Გƥၦᓨᨅν᧼ഴપѸਫˊ

4. ᨄᠳᡫѮᰡ֨ሇᨆƥᲸസѕب੧ᥒൌᥒƥᓨੴϴѕጥ֬ƥݿ
ѕڻᲸസሇ৮ˊ

5. ֨സѕޗፄϔᲈಲّᲸδϑᥨᩈੋჁሇᗅᐰˊᝇၦޗᦾ਼
ᕜ࠲ұᨉఉƥν᧼Ѽϴᡲѕؤᄕƥᎋ֨സᑄᦾ਼Ջࠩᨆԗ

৮Ჸഛऑᨆԗ֨ˊ֨സѕޗयᠳᦾ਼ؤՠᡚٴˊ

6.8.2 Оᔌസ֨࠰

ፄϔ֨ޗظδϑ࠰Оᔌസѕᢔϔᨆƥҋᅶ KC135ୈ Victorˊ᳷֨
സሇᲸٽ᱇ᠳҋᅶǼMOBIL1ǽ̄ ǼMOBIL2ǽୈǼMOBIL3ǽᨅඥሇڍ
ണᨅιϑթፄनፄسмƥѫ੶ظԢвಚࣗϴˊؿ TACANᐄᑏᲝᩈ
ሇƥթռ 060Xˉ061Xڔ 062Xˊ
߉സሇᲸ֤ࣣ֬าا YASimƥीണԢвሇᯅᲢϽƥ

JSBSimƥᅶୗ੶ұᡷᒳϔണਥ٦ AI ֨സˊᨅଐڇޗ aircraft-
set.xml ڔ preferences.xml ᒳಞхϔئཔơୈ༉Ƣሮਁሇ֨ޡ
ơsenarioƢ́



68 第六章 特性

Оᔌസሇፄϔ֨ξ࠰ AI֨δඥሇƥѫണഛ࠰ொˊಜϑ᧼ጫϔ
δࣽᠳұᒧᑌᲈᆇƴ࠰Оྡୃкኇׇ٢ϽᒧᑌՠᄕቾഄಯᔌƥᲒ༻

ᲸസሇᲸᦻᨙƥᓨᨅѕᡥᨀᥭጌᒁᯰب੧ᰯޅᅲᖭುᨆˊ



ᎁι᪇թ

Ჸጫ
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ᎁζ፣

ጫ

ѼϑᲸಱ手ƥӵ FlightGearᨅඥሇᴱᐜาயݥѕᡥѼଓտᆌૻƳ
ˊѲᲸሇӈीԗᲸസሇ᳷ᗋണࣣѕޗϛᠳݿ

ѲᲸѼವ᧵Ѽޗެٽሻँᅴ༰ϔƥࣣϵᲸѕണδϑᲸޗ

ƥৰұࣴԘˊ

ၦᓨрνظᕜϛδϑயᲸٽటҖጐОᲸٽƥν᧼ണ

ˊٽмড়֭ѼୄϛδٍᏲᨭሇயᲸظጫ࠰

7.1 Ჸϔጫ

FlightGearׇ٢ϽδϑᲸϔጫᐄᑏƥาயδࡐயሇǼᢴጫǽ́
ᨅࡐጫЭѲ֬ؤ٦֬സտѕѼᎁδ๐ᲸˊᠳᡸᯅᨅЌጫƥᨢஶ

Helpᚚתሇ Start Tutorialˊ
ጫᐄᑏظмξ Festival TTSᐄᑏδ᥎ষѸơᠶκಞƢ́
ϛᎢҤ᥎ᠶƥҋᅶጫਢᡩय AIᲸസԟᯄƥظмЭ AI/ATCᚚת

տˊٞմፄϔᎫցሇҴૉѕξጫҴૉཱི྆ޗδ᥎ƥᡥѼು٣ྊˊ

δϑጫׇஷϽ࠵Ѽ੶ࣶୄሇᴞˊѼሇᲸٽѕٴᢁѼ

ѲࣶୄϑᴞƥৰᠷठѼሇࣶୄ૮Ճƥ᱇ᠳటҖᲦሇெफˊ

чѲӈைǼpǽᮁޗмظᨕெлைǼ+ǽᮁˊѼࠪٽጫλƥᠳຸޗ
ഄӠጫˊᠳӠጫƥظмޗ Helpᚚתᨢஶ Stop Tutorialˊ

7.1.1 ರᐧࠈ 172Pሇጫ

ರᐧࠈᨅѼᎁδ๐ᲸƥᨅണδЌϛ 172Pᡷᡝሇጫƥ֭צѼ
ࣣϵ߰ലᲸቹƥीޗٌሻँሇᲸࣣචδඥˊᨅЌጫ߰Ѓॠᰁ

ᨀሇפഢྯസޡơHalf-Moon BayƥKHAFƢڔջᚃऴে፞സޡơLivermore
MunicipalƥKLVKƢ́ ύസޡ߰ޗኦᧁхׇటҖϽˊᠳ٦֬ጫƥᨢஶ
ರᐧࠈ 172PᲸസƥৰᨢஶ᥎Ჸസޡϛ KHAFୈ KLVKƥҋᅶّफୈҋᅶڎ
лൌ٦֬ FlightGearƳ

71
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$ fgfs --aircraft=c172p --airport=KHAF

าயݥԗࣶຉƥЭ Helpᚚתᨢஶ Start TutorialˊѼѕؤᄕണδᐄղ
ᅶሇጫˊᨢஶԢϔϥδৰைظ NextˊδϑጫሇᎢЫयѕ೪ዥՠൌƥை
Startൌ٦֬ጫˊ

7.2 FlightGearጫ

λᱤሇՔ፣यѕటҖ FlightGearሮԟሇጫƥظмᡥյյಱ手ࣣѕᎁδ
๐ᲸƥৰҗᱢᖪিሇफᗅᓝᓒЅ፨ˊѼЭൌണᲸ᧼ल߉Ჸസƥλᱤ

ሇጫѕѼѲᲸˊ

ᰑϽெƥᨄണδϑᅽ David MegginsonơFlightGearሇϜᠳਥؤᓥ
ϥδƢԵሇᱡয়ෟሇጫƥѼѲᅶ FlightGearᲸδϑസޡ᥎ᚽᗅᐰơЈ
᧵ᗅᐰƢ́ ጫണ࠰࠵ڔތᤨಥƥޗظࠨտƳ

http://www.flightgear.org/Docs/Tutorials/circuit.

7.3 Ԣвጫ

ᨄണ࠵ᱡ FlightGearሮԟሇጫƥԢϔണ࠰ᅶЃ FlightGear ᨅ́
Ԣϔຈ᧔Ԙᱤሇմᅽ FAA1ؤৈሇᗅፄҴૉ手册ơAeronautical Information
ManualƥAIMƢˊظмޗλƳ

http://www.faa.gov/ATPubs/AIM/.

ᨅᅽ FAAࣻಲؤৈሇЫᐾ߰ലᲸҴૉڔፄϔᎫց༴ጫሇெˊ
ᱤׇஷϽ࠵ሇᲸᠸմಲᱤሇҴૉƥᲸࣴԘƥफᗅᎋᎋˊѼᠽ੧ᨅ

ണЌᰯƥظмሷሷ FAAᡨᐴ手册ƥ

http://avstop.com/AC/FlightTraingHandbook/,

ᱤׇ٢ണڔᲸሮԟሇҴૉƥЭᲸؑᄮڔᲸസ൛ୄᡬ᥎ƥտ᥎

Ჸᰉᚽڔᐈન૮Ճࠨᄮˊᨅᱡয়ᅶЃᩤЌৌഫࣣϵ߰ലᲸቹƥѫ؞ν

ᤑϹᤙሇᐫᤌᲸٽ手册ሇОˊ

κᱤᢪሇ手册न VFRơVisual Flight RuleƥሩᠺᲸᠸմƢϑᱡয়࡛
ሇெफƥၦᓨৰνׇஷ IFRơInstrument Flight Ruleƥо៨ᲸᠸմƢሇሮԟ
Ыᐾˊν᧼δϑᅽ Charles WoodԵሇо៨Ჸᠸմλሇफᗅጫƥظмޗ
տƳ

http://www.navfltsm.addr.com/.

1ᒼދᔌᩥᗅፄᎫᄮॊƥFederal Aviation AdministrationƥᒓԵϛ FAAˊᒼދ᧿᧢᪇λक़ˉ
ᤄᤇຜᅶᗅፄᎫᄮሇസ൛ Ǹ́Ǹᖪϔಞᑢ߰ህƥᢈᓥ༉

http://www.flightgear.org/Docs/Tutorials/circuit
http://www.faa.gov/ATPubs/AIM/
http://avstop.com/AC/FlightTraingHandbook/
http://www.navfltsm.addr.com/
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ऑᯛᢱሇጫδലԘᱤѫذ John Denker’s ԵሇˏᲸസѲᲸ
 ƥː

http://www.av8n.com/how/.

ᨅδലࣶԘޗᐰᯛᢱሇጫƥЭѡ֤֮ؑᄮᡬ᥎ƥ֤֬ڔ֤סᎋᎋƥϥَ

ሇ፣ᗩմѕᡬտ VFRڔ IFRᲸˊ

http://www.av8n.com/how/
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ᎁԙ፣

߰ኦᲸาயጫ

8.1 ৽ᡐ

ᗅፄχԊ࿕Ͻهጕ൚፨Ƴ

• Ჸസᱡয়ᕞмᴱᨱᲸˊၦᓨഡࣴԘሇБᨭষԣˊ

• Ჸٽ᱇ᠳᐈهጕᠸմڔጫ৽ˊၦᓨᲸസᖪᅽሇᣳਗ਼ˊ

• ᅴᯅᲢƥؤᲸസऑሇˊၦᓨδೄ߉᱇ᠳळሇδЌᡨᐴƥᲸलس
᱇ᠳޗಚԬᡊՂˊ

• ࠰Ჸጫм৵ᷫሇ٭حൌԵƥၦᓨᘧᲸν࠲ώᔔƥѕᡥѼ
ઉᨱޞˊ

ጫҋᅶሇᲸݥࠈರᐧ 172P1߉ˊസ߉ীᅶЃ࠰ሻँᲸ

ࣣචϔƥৰςδ๙ᱡয়࡛Ჸሇസ߉ˊ

λᱤሇᨅЌಞ፣ظмѸϛጫሇ៧Ԋƥৰݽ᎒Ͻ࠰ѼᯛᢱϔሇδЌ

ᯅᲢˊႯռᎁδᎺЫᐾϽᲸസሇϜᠳ᪇хڔఊցƳ

ರᐧࠈ1 172नϔދОൌᢪৰνᰈᅴƥޗκτᐟԙמ৯кᲰᱣԘދሇೃലᆀˏᨚ௪ːϔƥ
േጔԽОơᴱЯӡƢी᳷ࠈರᐧ 172RᲸസЭཏᩈᲸݽലሇ Ǹ́Ǹᢈᓥ༉

75

http://en.wikipedia.org/wiki/Cessna_172
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• https://www.gleim.com/aviation/learn-to-fly/

• http://www.pilotfriend.com/training/flight_training/aero/principa.htm

• http://en.wikipedia.org/wiki/Aircraft

• http://en.wikipedia.org/wiki/Flight_controls

• http://en.wikipedia.org/wiki/Airplane_flight_mechanics

• http://en.wikipedia.org/wiki/Aircraft_engine_controls

• http://www.firstflight.com/flt1.html

• http://flightsims.ig-wilson.com/index.php?f16land

• http://www.navfltsm.addr.com/

ጫ߰ЃലОሇቹƥၦᓨνظᩕԏሇظᕜѕണδЌ᭯ᢥˊन

ᱡয়ஒˊ

8.2 ٦֬

ට௳Ѽሇ৮ؤڔعႝሇνٌƥണ࠰ጕಲਭൌ٦֬ FlightGearˊ

8.2.1 MS Windows

мᨢظሇّफƥᡥѼੋތ੯ᧁWindowsᐄᑏϔƥFlightGearണδϑޗ
ஶᲸڔݥ᥎ࡺѬᒳˊ᳨Ԍλތዥᨢஶ Cessna 172pᲸസˊϛϽᕜ࠲
ਁጫƥνᠳᨢஶ 2Dо៨൙ሇႝലơѼϴᡲѕؤᄕ 2Dо៨൙ഛࣿ
ࣣƢ́ ဿա下一步ைᬋൌᨢஶസޡˊ

ѼظмЭчѲസ٦֬ޡጫƥәᡷѼҋᅶϽ FlightGearᷫᡠሇॠ
ơKSFOƢƳޡᰂസދ

https://www.gleim.com/aviation/learn-to-fly/
http://www.pilotfriend.com/training/flight_training/aero/principa.htm
http://en.wikipedia.org/wiki/Aircraft
http://en.wikipedia.org/wiki/Flight_controls
http://en.wikipedia.org/wiki/Airplane_flight_mechanics
http://en.wikipedia.org/wiki/Aircraft_engine_controls
http://www.firstflight.com/flt1.html
http://flightsims.ig-wilson.com/index.php?f16land
http://www.navfltsm.addr.com/
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ᨢஶ࡛Ͻ KSFOϥَीဿ下一步ைᬋƥनาயݥൌᢪѼظмЭчѲᯋ
ဿ᥎Ჸˊν᧼नЃѼሇᎁδ๐ᲸƥਢᡩᨄЭעᯋ᥎ᲸˊذਢᡩѼҋ

ᅶलδဿሇթ᧯ᄈ 800 × 600ˊϥَѼظмҋᅶഛᴱሇթ᧯ᄈƥၦᓨᨅन

પᕜѕണ᧔࠵ڻˊை运行ைᬋƥմѕਁᅶѼሇᨢᲇൌ٦֬ FlightGearˊ

ѼሇWindowsᐄᑏκ᧿ഡಱႝሇޗ FlightGearണᯅᲢሇᢔƥظм
ऺᢌҋᅶႝലơຈ 0.9.8ƢᨅඥظмՐѭन೪ײሇ᱇ຸ Ѽ́ظЭ FlightGear
λᲃᱤտ FTPᮨӵൌλˊ
ޗѼ Windows Me ᐄᑏᲸาயݥፇၦب੧ײײሇƥᨱᄈઉ

ᨱᰉѭˊظмऺᢌԟᰑ Explorer ڔ Systray ሇണᨆጫƥϥَ᧿
FlightGearˊѼԟሇᨆጫണഺຆᧁхƥᨅѕൌδࣽሇࣴԘᲰᰔˊޗ
δعWindows MeሇസݥκƥFlightGearҋᅶ 800×600թ᧯ᄈظмണ᧔࡛ಊ

ƥጬѭδЌሇ 640× 480ѕᡌؤഛѭሇᨱᄈˊ

8.2.2 LinuxڔԢв UNIXᐄᑏ

ޗ LinuxڔԢвᏚ UNIXᐄᑏκƥϴᡲѼ੶Эڎл٦֬ FlightGearˊ
Ѽীᑀࣴ᠆Ͻ FlightGearѫޗᚚתνտሇᢔƥظмऺᢌƳ

• лڎλ᧢ԗحлፑڎޗ fgrunˊࣴ᠆ሇᢔƥѕ٦֬δϑڔWin-
dowsλδඥሇّੋތफˊ

• ᰑϥƥᨄظм୧ਥڎлፑح᧢ԗλڎлƳfgfs --timeofday=noon

--geometry=800x600.

http://www.flightgear.org/download/
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8.2.3 Ƹ࠱ᷩ

лᨢᲇڎണ --timeofday=noonƥFlightGearѕைॠ
֏ᯋơन๔༬ൌᢪᨭয়ᯋƢൌ٦֬ˊᠳಅبาயݥሇֆƥس᱇ᠳޗ

Environment->Time Settingsᚚתᨢஶ Noonظˊ

٦֬תЭᚚ FlightGearơຈ KDEୈ GNOMEƢƥѼᕜᒁ᧡ FlightGear
ሇތ٦֬ඓक़પƥৰһಅ fgfs лտᏚѨڎ fgfs --timeofday=noon

--geometry=1024x768ƥୈᓥ֨ԗчѲѼ֨ԗሇڎлᨢᲇˊണԟڎ

лᨢᲇሮԟԬऑظм؝ᓣᎁݻ፣起飞：如何启动程序ˊ

8.3 ᎁδϑொǸǸርᐰ৮Ჸ

 FlightGear٦֬мَƥѼѕሷտλሇፑحৰ٣տ֬ؤസሇࠣᲀƳ

٦֬ƥᲸസӠޗᥨᩈሇ᥎ဿς֬ؤസᑢѭ֧ᄈ᧿ᦾˊᲸസϴᡲѕ

੯֬ƥѫνѕጥ֬ˊ

ԟЃᮁሥఊց

• Ѽ᱇ڇԵଐ࠵ƥظ᱇ᠳைᨅϑᮁسലጫϔƥलԵࣗຄ៨ዥѼޗ
ᠳٌை ⇑ ShiftᮁڔᨅϑᮁˊϴीᢪƥѼሷտǼvǽᮁ៨ዥ
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Ѽس᱇ᠳைࣗຄ vظƥѼሷտǼVǽմଐڇѼ᱇ᠳைλ Shift
ᮁሇٌைࣗຄ vơᎢתൌᢪƥVीк៨ Shift-vƢ́

• ലጫәᡷѼሇ NumLock ীᑀ୧ਥሇჁઔˊᮁሥؼκᡅሇᑬဢК
᥎ˊКƥைNumLockᮁርտᑬဢК᥎ˊ

ை vᮁൌЭᱤඇሷᲸݥˊࠪை vᮁظм੭ᄔهጕᠺތาਭƥርտ
Ѽݽտ᳷ᗋϔˊை Vयѕّأ੭ᄔˊ

ේඇണয়ƥണчѲωᠲኻޑᲸസᦾδއሻँϔƥрѕޗ

ጥ֬ఊցᱤƥϴчѲࠁѮоݥሇਥࠨحˊᓨޗาயݥƥᨅЌীᑀ٦ޗ

֬֏ড়рӟ࡛Ͻˊ

ைѮ Page Up࠵ญԙƥѼᕜ٣տ֬ؤസሇࠣᲀᥒൌᥒ࠵ˊ
Ჸസਥޗࡺᥨᩈκ֨ᨱˊޗጌޞϥ֏ƥᲸസѕடّসҜƥৰّসҜӗ

ಧƥৰޞޗᱤκơϴᡲƢ́

Ѽظмᨭ᧼ View -> Instant Replayൌේඇಜϑ᧼ጫሇݽಇˊைन
ᢔනਂ᪇ሇ ReplayைᬋƥλᱤᨅਵތीሇჁઔˊѼை F3ظм
мᅶظұࣘˊѼތ F10ൌժ௮ᚚתν೪ዥˊ
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ϥَƥѼظмᅶ File->Quitᨛՠ FlightGearৰᅶξϥ֏ٌඥሇᨢᲇಱ
ᨆԗาயݥˊ

ϛϽᕜ࠲ርᐰᲸƥѼ᱇ᠳఊցᲸസሇ᳷ሥ:

ѼظмᅶྡୃഽୈᓥḂඓൌఊցˊᠳҋᅶḂඓѼ᱇ᠳयḂඓᒳЃఊցา

ਭƥظмᨭ᧼ை Tabᮁርտெୄب +ੋˊጥ֬Ḃඓीظмሷտ᳷ሥϴ

ᰡϥጥ֬ˊைޗ vᮁظмЭᱤᠷठᲸസˊᑖᑛጥ֬Ḃඓƥظмሷտസ
ैሇסᰉᗎڔസᓠَ᪇ሇ֛ᓠϴޗጥ֬ˊѼሇᠺဿጌᲸസ࠷ᨇƥሷνྊ

ሇᢔƥظмைՔ๐ xᮁൌಇ࠵ƥை XൌᒓलˊCtrl-xظмિࠪᷫᡠሇᒓ
ಇᐜռˊை Vݽտ᳷ᗋˊ

ை TabՔ๐ርտḂඓᨆԗᠷठาਭˊޗาਭλƥḂඓெѕୄب↔
ੋˊᨅظмᡥѼഛऑሇጥ֬ḂඓᄔڄݻˊைḂඓসᮁयѕಱݽտϔ

ᯋˊѼظмޗఊցาਭϗᨆԗᠷठาਭƥس᱇ᠳைѮḂඓᮁؼৰጥ֬Ḃ

ඓˊഡᐹை Tabѕݽտয়Ḃඓาਭˊ

ᎢתൌᢪƥTabᡥḂඓޗιϑาਭϥᯋ੭ᄔƳ

• 正常模式ˊาਭᡥѼظмဿաᚚתୈဿաо៨൙ˊ

• 控制模式ˊḂඓఊց᳷ሥơெ +ੋƢ́

• 查看模式ˊḂඓఊցᠷठሇᡅơெ↔ੋƢ́

ᄕऺޗᢌޗ᥎Ჸƥை TabᨆԗఊցาਭˊைѮ Page Upᮁय֬ؤസ
ᯀఋտഡ֧࠵ᄈƥνᠳਿցᨭ᧼ḂඓᡥԢޗᥨᩈκұርᐰƥीᡥ࣯ᨅඥّ

স࿌ርտᖪিסԗፄϔˊၦَᅶḂඓऺᢌᡥᲸസұርᐰ৮Ჸ ớѼ

ఊցޞޗᱤሇᲸസƥඇሷ 8.5लᗩƢ́

ѼѕؤᄕѼ᱇ᠳᲸസّস࿑ᦾƳ
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ǾǾୈᓥّؼ࿑ᦾƳ

ǾǾୈᓥّޞᱤؚƳ

Ƴ࠽৮ᐰጬጬᴱЃസޞᕜሇርᐰᲸƥᡥظे
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ುᡴѼޗᆀᕥྡୃୈาயྡୃಲᱤሇᕜ֤Ѳƥᎁδ๐Ჸظᕜνѕ

ୄ֧ˊᲸസظᕜѕƥϴᡲޗس᥎ᲸَνϡˊᨅϴीϛСϣ࠰Оनሻ

ँપຈ᧔ᴱሇᲸาயଓտᑍഫˊس᱇ᠳऺ࠰࠰ᢌƥϴᡲѼѕտδጕᖻ

ሇఊցಲਭˊ

δϑᩃሇ᭯ᢥّ֏ጥ֬Ḃඓƥмҋസّ࠽κ᥎ˊँᰂκƥѼ᱇ᠳ

َّጥ֬Ḃඓᨅඥୣᕜᡥ᳷ሥَّடഽˊ

ٌඥሇƥѼᠳᰉѭᲸസሇസ࠽ƥѼ᱇ᠳّ֏ጥ֬ḂඓˊϴᡲᨅണЌ

ભƥν᧼ണᲸസைၯᨅጕಲਭൌఊցሇˊᰡᯋሇఋጥƥѼѕࡆ

ሄᨅጕಲਭሇ࡛ࠨˊѼϴᡲѕؤᄕḂඓሇलጥ֬ѕनᲸസണ࠵ሇڻƥ

мϴᡲᰉѭḂඓሇଓѕണδЌড়֭ˊ

κണ࣒ѼඵޗƥᨅϣᢪϴᡲѕδЌড়֭ƳәᡷܤѼ᱇ᠳഛੋᣳሇຈ

δϑᒼਭฺฎᄬƥᓨѼሇ手੶ǼᏢޗǽᄬሇᲄ፨ˊѼᠳّ֏ጥ֬ƥմ

ᄬीѕّ֏࿑֬ƥᓨѼሇ手ெմѕዉտඵᱤˊѼَّጥ֬手ெƥմᄬѕ

َّ࿑֬ƥᓨѼሇ手ெीѕெّ࠶ᘆ൙ˊѼሇ手ीᲸസƳ

δᖮˊϴीδϑᩃሇ᭯ᢥәᡷ᳷ሥሇ֬ѸξᲸസሇ࿑ᦾذ

ᢪƥѼᡠϛسᠳ᳷ሥາ৮ƥᲸസϴѕ৮ᲸˊЀँৰᱡƥ᳷ሥسఊ

ցᲸസ࿑ᦾሇ速率ˊᲸസണّস 20°ሇƥᓨ᳷ሥາ৮ሇƥմଐ
Ჸസѕұّসڇ 20°ሇርտ֤ಅبᨅϑჁՃˊᠳᡥᲸസિ
ࠪ৮Ჸƥ᱇ᠳྛൾሇّؼᦾ֬᳷ሥơྛൾሇّؼጥ֬ḂඓƢƥৰጬጬᑢ
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৮ᐰ৮Ḍƥय᳷ሥଢଢޞଢଢ࿑ᦾˊξؼδᯋˊᲸസѕّؼّ

ᦾ৮ˊᲸസѕұ৮Ჸơርտ֤ൌಅبԢಲѬƢ́

ᨄണδϑ᭯ᢥऺᢌտ᳷ሥ/ḂඓሇǼኵѬᒳǽ́ ᖪၦሇƥѼ

տδϑࣶᒼሇѬᒳƥظмᡥᲸസұርᐰ৮ᲸˊЀँκണᨅጕᄮሇ

᳷ሥѬᒳˊᲸസޗፄϔሇ᧿֬ലᤌκνጴࣽሇƥѼ᱇ᠳνಯሇᅶḂඓӟल

ጥ֬ƥൌһᲸസሇࢋઔৰұርᲸˊϴᡲյਥࡺѕᡥѼᓯᤝԘ᪇༉ଐ

֤ˊᨅीٌਥᦹƥᡥᲸസұርᐰ৮Ჸयઉѕୄبδጕലᕜˊनᮿഭሇ

ᲸൌᢪƥѼᨄظмӣऴҋᅶᖪ֬᳷оൌұ৮Ჸƥν᧼ലጫयνѕཕ

ˊؠ

ϛϽড়֭Ѽտఊցሇଓᠽƥቈቐࡺᐹԟ༉ፑႪƥᓨνᠳط

᳷ሥୈо៨൙ˊේඇޞ৮ᐰξസ࠽ϥᯋሇѬᒳƥޞ৮ᐰڔѼᲸസሇ֬ؤസሣ

ˊᰣδᯋ୰δቈо៨൙ᓨীسˊѼሇϜᠳо៨࣒

ηνᠳयḂඓጥՠןЃఊցาਭƥࠨḂඓޗ FlightGearፑح᧵ᒃмˊ
δೄḂඓጌਥፑحƥीѕӠఊցᲸസƥظᕜѕᨲୄ൚ᏺሇ֬Ѹƚ

ѼޗፑحҋᅶḂඓƥ᳨Ԍை Tabᮁύ๐ժ௮տয়าਭˊ

ѼظмҋᅶᮁሥκሇὨව仝ൌఊց᳷ሥƥୈᓥҋᅶलᮁሥκሇ 8ˉ2ˉ
ڔ4 6ᮁˊϴᡲഡਥࡺᨅጕಲਭѕຈḂඓఊցൌሇᎢתδЌƥᲸሇ੯ᢹ
ఊցνḂඓƥݿᑛᐴϵḂඓఊցୣᄊᩈˊ

ϴᡲѼޗസޡᰁᨀᲸƥѕ٣տខᶛݥሇࠣᲀƥᨅᰉᚽ᧖֭Ҵؿˊ

ᄕޗνᅶੴᨅЌࠣᲀˊ

ѼѕቹᩈޗతϽᨅЌмѕѲ႑סˊλδᠳࣣϵѲᑢᴱƥ

ୈᓥޗѼሇఊցλᑾଢκڔסλᰉˊ

ᡥᲸസұδϑᴱ᱇ᠳᠷठᴱ៨ƥৰᨭ᧼֏َलጥ֬ḂඓൌᡥᲸ

സӠκסୈλᰉˊ

ᴱ៨ѬЃо៨൙ሇϔκ᪇ƥᮿ៨៨ዥህᘫॄƥቾ៨៨ዥןᘫॄˊ

λᱤᨅਵތሇᴱ៨ዥଐሇ 300ᘫॄƥᐛ 100Ꮨ1ˊ

κסୈλᰉᴱ៨ѕѸՠأƥ៨ᨡᦾ៨ዥλᰉƥᲈ៨ዥ

ᴱࠖ֨ˊѼሷտᴱ៨ǼᦾǽƥᢪѼޗόᴱƥᑾଢَّጥ֬Ḃ

ඓட᥎സظ࠽ˊ

11ᘫॄƶ 12ᘫधƶ 0.3048ᏘˊحᎨظмᎢתयᘫॄಚᰑм 3ƥ੧ԚցᏘಚ Ǹ́Ǹᢈ

ᓥ༉
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δᯋмَѼѕؤᄕƥ৮Ჸሇӈƥസ࠽ξޞ৮ᐰሇሮनѬᒳິᨇ

δඥሇˊᨅी৮ᲸሇᲸസࢋઔˊᡥസޗࠨ࠽ᨅϑѬᒳƥѼीՔϨظм

ᡥᲸസᨆԗ৮Ჸᓨν᱇ᠳ؝ᓣчѲо៨ˊᄕޗѼظм੯ᢹᴱϽˊ

ᣜᡫƳᴱ៨νѕᖪ֬೪ዥᥭཏ৮ᱤሇᑍनᴱˊѼ᱇ᠳᢹಜԢξޞ

ሇພ؊ሮיˊᴱ៨সλᡅሇᷩᗡᬋᡥѼظмᢹಜᴱ៨வӖˊ٦֬

FlightGearмَδርޞޗᱤκƥဿաơḂඓޗয়าਭƢᨅϑᷩᗡሇᬋƥ
ဿաসҜظмᡥᬋಚӖبलƥဿաؼҜմѕ࠵بˊҋᅶᨅϑलᬋᢹಜտ

֏ᴱˊ֏టѼᕜᚊ੧֏ሻँሇᴱˊҐѼޗ 1100ᘫॄƥᩤϣी
ᢹಜᬋƥᡥᴱ៨೪ዥ 1100ᘫॄˊҋᅶḂඓϔᮁဿաظмᡥᬋᦾഛ
ઉƥୈᓥѼظмᅶḂඓ࿑ᧀˊCtrl-cظмयظဿաሇߨךᴱКˊ

ϛϽഛᎢҤሇᡷᒳᴱ៨ƥസޡѕयԢһཏ৮ᱤພ؊ᨭ᧼هጕಲਭٴ

ቹՠൌˊϴᡲѕᨭ᧼ುᐰᆀദ֩ơᒼދጣϥϛ ATIS1Ƣ৶֏ሇһཏ৮

ᱤພ؊ˊתѬᘫॄໄඌơinHgƢ́ ᴱ៨κണδࡐḎᧀᐵƥᴱ៨ѕջᅶ

வӖൌᡝᎨᴱƥѼظмᨭ᧼ᬋᡷᒳᴱ៨வӖ2ˊذƥѼޗ

мርఉᢹᗩظሇඓᴱơሮनཏ৮ᱤሇᴱƢƥѼϴޡᱤκীᑀቹᩈ֏സޞ

ᴱ៨ርտԢ೪ዥኵሇᴱˊ

༉ଐƥቹᩈǼᥭޞᱤᴱǽڔǼᥭཏ৮ᱤᴱǽᨅύϑญઍሇঽਧᱡয়

ᠳሇˊѼмᥭ৮ަཏ৮ᱤᴱơAbove Mean Sea LevelƥAMSLƢ24000
ᘫ ơॄᐛ 7315ᏘƢƥᲸޗᄦጻപᄎঌᰁᨀƥѼᥭޞᱤơAbove Ground Levelƥ
AGLƢሇ߄ርᥭጌѕलݿˊ࠰Ͻᡊᖪিᥭጌޞ᧵ڄᱤሇ߄ርᥭጌƥ೪ၦ
ണড়֭3ˊ

1ATIS Automatic Terminal Information ServiceሇᒓԵƥଐϛǽᖪ֬ᐹ፨૮எദ֩Ǽƥϔ
ᰃጣϛǼ૮எᨭǽ́࠵ދ സޗޡδϑתვሇುᐰᆀᲝᄈκ৶ƥׇ ஷϜᠳሇξᲸሮԟሇҴ

ૉƥ࠶ພˉظᅶᥨᩈˉພ؊ؠᴱ៨வӖᎋҴૉ Ǹ́Ǹᢈᓥ༉ƥᖪϔಞᑢ߰ህ
2ᰑᒼ༬ƥһཏ৮ᱤພ؊ሇתѬޗ๔༬ڔЋ༬δᗇҋᅶሇህơhPaƢϛתѬ ඓ́Ջ࠵

ພ؊ 1013.25ህƥϴी 29.92ᘫॄໄඌ 1́ inHg = 33.86 hPa ᡷ́ᒳᴱ៨வӖƥδᗇ
ઐᆒलಚဿˊᨅᴱ៨வӖ௮Ꭸᨱඇ៨Ƴhttp://www.pcwp.com/mbconversion.html Ǹ́Ǹ

ᢈᓥ༉
3ϛϽթྊǼᥭጌޞᱤǽᨄǼᥭጌཏ৮ᱤǽƥয়ѕᅶǼᴱǽơHeightƢڔǼᴱǽơAltitudeƢ

ൌךռˊല手册ሇᓟᢈϴᩓ੭ᠸ Ǹ́Ǹᢈᓥ༉

http://www.pcwp.com/mb_conversion.html


8.4 基本转弯 85

8.4 ߰ലᦾ਼

Ѽظмୈ࠰ୈळሇࣣѕርᐰ৮Ჸмَƥᡥрൌਥࣣࡺϵᦾ਼ˊಲ

ᱡয়ᎢתƳ

• Ჸസّসิ࿑ƥीѕّসᦾ਼

• Ჸസّิؼ࿑ƥीѕّؼᦾ਼

мࣴԘᓨظৰ࠲ƥ20°ीীᑀᥙሇ࠵࡛ሇᦾ਼ƥν᱇ᠳ
ጴࣽሇᦾ਼Ͻˊᦾ਼Ҝ࿌о៨ዥЭَᱤሷѼᲸസ࿑ᦾሇᡅˊκॖތዥϽ

ؼّ ˊ৮ᐰൌኵᡠᡅޞмᨭ᧼ᠷठظᦾ਼Ҝ࿌оሇჁઔˊѼϴ20°
ऺᢌᨅϣӟƳᡥѼሇᲸസұ ᱤሇႪνՔթƥሷሷᲸസ20°

ಯޗቈ֏ࠪˊᰣ 120ƥᨅЌႪीѕࠪδᩃƥᨅीଐڇѼӟδ๐
360°ᦾ਼᱇ᠳ 120ơӟδ๐ 180°ᦾ਼մ᱇ᠳ 60Ƣ́ ᨅϑᯋޗफᗅ

ᱡয়ണᅶˊುᡴᲸസмѲጕᨱᲸƥޗ ರᐧࠈƥ20° 172P᱇ᠳ 60
ࣶୄδ๐ 180°ᦾ਼ˊ
ऺᢌّসؼّڔᦾ਼ƥ༉ଐұസ࠽ξޞ৮ᐰϥᯋሇᥭጌƥξϥ֏৮Ჸ

δඥˊ

ᦾ਼Ҝ࿌оλ᪇ሇᐉᗡलᄬ៨ዥҜ࿌ሇ֤ˊޗሻँᲸϔƥѼᕜޗ

ᦾ਼ᖪিଓاտƥݿϛޗาயݥᰯาயՠൌƥмѼ᱇ᠳᑀয়༉ଐ

लᄬˊѼᦾ਼֬Ѹ৮࿌ơጬጬᅶδλಲّᗎƢƥलᄬѕδርұޗ

ϔᯋˊलᄬّؼҜጥ֬ƥ៨ዥᲸٽϴѕޗᗋԬّؼጥ֬ƥीٌ໑

ᦹসᦾОّؼ᧿֬ˊ৮࿌ᦾ਼ƥҤძሇᦾ਼ƥϯऄϴν᱇ᠳا

Ҝ࿌֤ˊврسጌੴ֤ጬጬጌ෭ˊ

ጬጬᢌᴋмَѼीѕؤᄕᥒᰏƥᦾ਼ᡅᥒ࠵ƥϴᥒ᱇ᠳَّட

ഽ1ˊᥑ᧼ 60°ሇᦾ਼ՠᄕޗႯᲸڔԶസϔƥनࠈರᐧᨅඥሇᲸസ
ൌᢪᰔሇˊ

1ᨅݿϛ֤סሇҜّթ؝ξᦾ਼Дᅴّੴ֤Ͻƥ߄ޗርಲّκሇ֤סᖪၦीळϽƥ

мᨭ᧼ጬጬഽሇಲਭᑢࣽᴱƥѫѕᨲୄᨱጬጬᰉѭظᴱѕᰉѭˊݿ Ǹ́Ǹ

ᢈᓥ༉
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8.5 ᱤ࿌ޞ

ᷫᡠ૮Ճλƥ٦֬ FlightGearѕᡥѼनᥨᩈৰՋࠩՠؤƥѼϴᡲѕ
ᲸസѲЭസƥᑀ᧼࿌ᩈᨆԗᥨᩈሇˊᨅी࿌ˊ

λތᦾᨱ៨ ៨́ዥ֬ؤസ᧿ᦾሇᨱƥתѬթህᦾಚơRPMƢ́

ை Page UpᮁՔ๐ƥርտᦾᨱ៨೪ዥ࠵ญ 1000 RPMসؼơκތƢ́
мᅶظ Page Downᰉѭ֬ؤസᨱˊ

ญ࠵ޗ 1000 RPMƥᲸസѕޗᥨᩈκጥ֬ƥѫνѕ֨ᨱտ᥎Ჸᨱˊ
ைǼ.ǽᮁ Ჸസयѕઉᨱّؼᦾ਼ˊѼδርைǼ.ǽᮁ ᲸസѕքӠˊ

ѼைǼ.ǽᮁѕᡌؤᲸസؼᧀքᦹˊ
ᠳᡌؤসᧀքᦹƥظмைǼ,ǽᮁˊ
Ǽ,ǽڔǼ.ǽᮁƥาயϽሻँᲸസκሇքᦹᦃ൙ˊҋᅶᯀڔքᦹᦃ൙ƥ

ѼظмఊցᲸസޞᱤሇᨱˊ

֏мᦾ֬Ჸസظᧀሇքᦹᱡয়ണᅶሇˊѼϴؼᥨᩈଢᨱ࿌সޗ

ᧀˊޗሻँϔƥᲸസ֏ᧀᨭ᧼ᅶᕫᦢᦃ൙ँᄕሇˊᅶᕫᦢሮਁಲّሇᕫᦃ

൙ीѕّᩤϑಲّᦾ਼1ˊണሻँሇᕫᦃ൙ƥظмᅶύጕಲਭൌயƳ

• ҋᅶलᮁሥκሇǼ0ǽᮁڔ Enterᮁˊைलᮁሥκሇ EnterᮁՔ
๐ƥѼѕሷտᲸസّؼᦾৰδርؼᦾˊைǼ0ǽᮁՔ๐ƥൌᡥᲸസિࠪ
ርᐰˊ

• ҋᅶḂඓˊḂඓఊցาਭơ+ੋሇḂඓெƢƥѼைѮḂඓ

সᮁৰጥ֬Ḃඓƥѕఊցᕫᦃ൙ᓨν᳷ሥˊಲّᗎᕫᦃ൙ٌ

ᨉఉಲّᗎڔ֏ᧀˊᨅඥఊց᥎ൌഛ֨Ᏺኵˊ

٦֬าயݥƥை vୈ VᮁЭ᪇ൌሷᲸസƥை xՔ๐ൌಇ࠵Ჸസˊᠷ
ठ֏ᧀৰைलᮁሥκሇǼ0ǽᮁˊၦَை EnterᮁˊѼظмሷտ֏ᧀሇᦾ
֬ˊை TabᮁƥᡥḂඓᨆԗఊցาਭˊұḂඓসᮁைλƥᨆԗಲّᗎఊ
ցาਭƥጥ֬Ḃඓّসّؼˊ༉ଐಲّᗎƥϴी߄ርैᓠκሇጥ֬ᱤƥ

ѕξ֏ᧀٌጥ֬ˊ

1Ჸസκሇᕫᦃ൙؞ጣϛǼᕫᦢǽƥٌ࣯ఊցಲّᗎơׇஷ֏ᧀƢڔসؼᧀքᦹƥν᧼

ᅶνٌሇಲਭˊّ ֏ಲᦢসҜୈؼҜሇᕫᦢѕఊցಲّᗎӝᦾƥٌ ֬֏ᧀّসୈؼᦾ਼ˊ

ᧀքᦹˊᨅЌ౯ѸؼሮਁሇসᧀୈؤмٌᦊƢሇᦃ൙ƥѕᡌظҜơၦؼᦊλসҜୈ

ޗ FlightGearᱤണาயँᄕƥᢱᓥظᆎੴᠷठǼᕫλǽሇ֬Ѹ Ǹ́Ǹᢈᓥ༉
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ӗّЃޞޗᱤκᅶḂඓఊց֏ᧀƥޗፄϔᅶलᮁሥሇ ڔ0ᮁ Enter
ᮁൌఊցಲّᗎˊϴीᢪƳޞޗᱤκظмᅶḂඓഛ֨Ᏺኵሇఊց֏ᧀൌ

ᦾ਼ƥᓨ֏ᧀጌޞмَƥीѕಇਥḂඓসᮁˊ

8.5.1 ፄᨱ

ीӵਥᦹδඥƥቹᩈѼ᧿֬ሇᨱᔭࣽണড়֭ˊᗅፄκᅶፄᨱ៨ơASIƢ
ൌ༻ᨱƥмཏलϛתѬơᗩƢ́

1ᗩơknotsƢᎋЃ ןѼ௮ᎨୄᏡᆒൌᢪƥݿˊᏘ/लן1.852
Ꮨलơkm/hƢሇᢔƥس᱇यᗩಚϯ 1ᗩᎋЃˊظ2 1.15115ᘫ/ल
ơmphƢƥݿᱡয়Ꮱᆒሇƥ1ᗩीᎋЃ 1 mphˊ༉ଐ࠰Ჸസሇፄᨱ៨ơຈ

Piper J3 CubƢीᅶ mphᓨνᗩӟתѬൌ೪ዥፄᨱ1ˊ

ፄᨱ៨៨ዥᲸസξއڄፄພሇሮनᨱƥᓨνӵ໑ᦹᩤඥሮनޞᱤ

ሇᨱˊᲸസӠޞޗᱤƥᓨണ 10ᗩሇᲰनᲸസƥᩤϣፄᨱ៨यѕ೪
ዥ 10ᗩሇፄᨱƥᝇၦ᧼ጫᲸസሮनޞᱤᐬϊര֬2ˊ

Ჸസޗᥨᩈκ᧿֬ᥑ᧼ 40ᗩƥѼ੶ᩕԏᡥ֏ᧀఉᡌޞᱤˊ֏ᧀ
ৰണᡷᡝ᧿ޗᴱᨱჁઔƥޗሻँჁՃλ֏ᧀѕ֬ᅲᖭஆಯˊ

1ጬ੯ᏲኵሇੴᎨಲƳयᗩಚơཏಚƢϯм 2Րؚ 10%ƥҐ 22ᗩƥԌϯм 2੧ 44ƥ
Րؚ 10%ƥ 44Ր 4੧ 40ԚƥীᑀఉᨀᏲኵӖ 40.31Ԛ Ǹ́Ǹᢈᓥ༉ƥᖪˏᲸ

ઉᨱੴᎨːδϷƥϔދຜᗅՠႝየ
2ፄᨱ៨ெዥሇፄᨱδᗇጣϛǼெዥፄᨱǽơIndicated AirspeedƥIASƢƥᓨᨅδҐ࣒ሇ

Ǽ10ᗩǽፄᨱԢँਁϛሻፄᨱơTrue AirspeedƥTASƢƥޗཏ৮ᱤᴱςඓՋ࠵ພ؊λƥெዥፄ
ᨱξሻፄᨱሮᎋˊၦᓨ৮ϛϽᎢҤ᥎ᠶƥрᨄҋᅶெዥፄᨱൌ౯ᐨᲸˊٌᲸസሮ

नޞᱤሇᨱጣϛǼޞᨱǽơGround SpeedƥGSƢ́ǸǸᢈᓥ༉
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᥎Ჸƥᥑ᧼ 40ᗩѼظмൾሇடഽƥᡥ֏ᧀጌਥޞᱤˊνᠳޞޗᱤ
κᴱᨱᦾ਼ƥظᕜѕफᖮᲸസᓟᠵˊ

λॖތዥϽ֏ᧀൾጌਥޞᱤˊνᠳ᧼ጌਥޞᱤƥұᲸസ֏ሣѭЃ

ˊ᱇ൾ᥎֏ᧀس৮ᐰˊѼޞ

ᯅᲢƳ֏ᧀνఉᡌᥨᩈƥѲᦾ਼Ƹݽ᎒Ƴҗҋᅶಲّᗎᦃ൙ˊ

֏ಞᨕƥಲّᗎᦃ൙ٌᨉఉϽ֏ᧀैڔ᪇ಲّᗎƳ

ፄᨱᥑ᧼ 40ᗩƥಲّᗎκണᥙ࠲ሇፄພ༴᧼ƥᨅඥीظмൌఊց
Ჸസˊ

༉ଐ֏ᧀڔಲّᗎᡥᲸസᦾ਼ሇങᄈνٌሇˊмᅶಲّᗎൌఊ

ցᲸസƥѼ᱇ᠳਁಲّᗎሇᡅఊցˊᨅଐڇѼ᱇ᠳഛઉሇைलᮁሥ

κሇ ڔ0ᮁ EnterᮁơୈᓥைѮḂඓসᮁᅶḂඓᐈघሇఊցಲّᗎƢ́
Ѽഛ֨ၽ֏ᧀڔಲّᗎሇఊցмَƥѼظмᅶᨅЌൌఊցᲸസޗᥨ

ᩈκርᐰ࿌᥎Ჸˊ

Ჸസّ࠰࠷ؼƥѼை 0ᮁಚ๐ൌᐕˊνᠳᎋᲸസࣶԘनՋϔੴᐰ
ᦾ਼ƥᲸസઉᠳտѼᠳሇಲّƥைՔ๐ EnterᮁˊѼᅶḂඓƥ
һ౯Ѹीѕب੧ഛऑϴഛᏲኵˊ

δᡐмᜆϥƥണύጕಲఊցᲸസޞᱤሇ᧿֬Ƴসؼᧀሇքᦹмؠಲّ

ᗎᦃ൙ˊᨅጕఊցԴѵޗᗅፄχᱡয়ᩃˊδጕಲ࠼ಊƥѼᨄണذδ

ጕൌࠩшˊ
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ѼϴᡲѕƥϛСϣᲸസޞޗᱤѕّসӗಧƥफᖮѼ੶ޗಲّᗎκ

ϛݿϛ༴᧼ៀහሇፄພˊᨅЌፄພ༴᧼സᦳৰݿݿሇ֤ƸϜᠳؑؼّ֨

സᦳѸᅶੋୄཡ༴ƥཡພ༴ሇκ᪇ѕǼఋǽ߄ርैᓠّؼҜӝƥᨆᓨफ

ᖮᲸസ֏᪇ّসҜӝᗅ1ˊ

Ѽظмᅶलᮁሥκሇ 5 ᮁय᳷ሥڔಲّᗎᒳϔˊᲸ֏ᨅϑ࡛
ሇᲒˊണޗᲸϔ౯ѸᨄᕜǼಎڎǽ́

8.6 ᴱᐜᦾ਼

ीޞޗٌᱤδඥƥፄϔϴണύጕᦾ਼ಲਭˊѼظмκಞᨕҋᅶ֛

ᓠơᦾ֬᳷ሥ/ḂඓƢୈᓥҋᅶै᪇ሇಲّᗎơᦢಲّᗎᦃ൙/लᮁሥ 0ᮁ
ڔ EnterᮁƢ
ϛСϣണύጕಲਭƸೂІϛԴѵƥ؞Іϛ៧ԊˊಲّᗎሇϜᠳѸᅶӝ

ᗅơᑆ߄ርᧆᐰᦾƢƥ֛ᓠሇѸᅶ࿑ᦾơᑆᲸസᐨᧆᦾƢ́

• Ჸጌޞᱤᨀሇӈƥഡ࡛νᠳᨭ᧼࿑ᦾൌᦾ਼ƥഛ࠰ሇӈѕ
ҋᅶಲّᗎˊಲّᗎظмᡥѼᦾ਼ᓨᲸസνчѲˊ

• ᲸസጌᥨᩈᨀƥύҜസᧀ᱇ᠳұᥭጌᥨᩈٌඥᴱƥᨅ៨ዥസ
ᓠ੶າ৮ˊᲸസνԇᡲണˊᨭ᧼֛ᓠൌұᲸസസᓠາ৮ˊ༉

ଐν᱇ᠳႯռࣶᒼƥണδဿဿलುऌሇˊ

• ᲸϔƥႯռᴱᨱƥಲّᗎᦾ਼ᱡয়ѭಊሇƳޗ

– мҋᲸസࠖ֨Ҝᓠሇພ༴ƥᨆᓨ֤ࠖ֨ظ࣯

– Ჸസᦾ਼ଢ

– ᴱᨱጌੴ֤ѕᱡয়ਿᅲᖭണᰔ

ˊᱢςᖻሇᦾ਼ظˉмᡥѼഛണಊᄈˉઉᨱظҋᅶ֛ᓠݿ

• ಲّᗎޗസᓠ࠼ᨱᠳˊݿϛƥ࠼ޗᨱസᓠ֛ᓠب੧ѭಊୈᓥ
ುҋᅶơ༉ଐണЌᲸസѕޗѭᨱƥݿϛ᧼ҋᅶಲّᗎᓨᨆԗᱡ

য়ᰔሇ࠼ᨱƢ́

Ჸϔᦾ਼ҋᅶ֛ᓠƥѼҗ᱇ᠳᅶδဿဿಲّᗎˊጬ֨ಲّᗎظмᅶ

ൌஓཔ֛ᓠᦾ਼ДᅴሇّأӝᗅˊޗሻँᲸϔƥѼظмଓاտᨅᔤҜ࿌

ᦾƥؼძሇҋᅶ֛ᓠޗዥॖތѼ᱇ᠳԟ༉ᦾ਼Ҝ࿌оˊλݥาயޗˊ֤

लᄬᅷّϽؼҜˊᨅଐڇᲸٽϴاሮٌّؼሇҜ࿌֤ˊѼظмᨭ

᧼ጬጬّؼᦢಲّᗎൌஓཔᨅϑ֤ơை Enterᮁಚ๐Ƣ́ য়ሇᲸϔƥޗ

Ѽ᱇ᠳᅶಲّᗎұलᄬޗϔᯋˊ

1ᄕᣳണϑρχٍᢅشǼៀහ࿌༴ǽ́ǸǸᢈᓥ༉
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ˊᱤѭᨱҋᅶಲّᗎޞয়Ჸϔƥҋᅶ֛ᓠൌᦾ਼ˊఉᨀޗݿ

δጕಲਭνᕜࣶԘئкذδጕˊѼҗ᱇ᠳޗᴱᨱᴱፄҋᅶಲّᗎˊሮأ

ሇƥѼϴظмޗѭፄᅶ֛ᓠൌұസᓠາ৮ˊ

ᕜѕᲸസ٬ᓟƥϛϽஓཔظмᅶ֛ᓠˊਿᲰظᱤ࿌ƥѼᅲᖭޞ

ᨅϑƥѼ᱇ᠳّᲰሇಲّᦾ֛֬ᓠˊᨅඥൌᲰሇδҜס᥎֛ᓠƥظмড়֭സ

ᓠّλˊ

Ѽ᱇ᠳᩕԏઉᨱᓨᏡഏሇጥ֬ಲّᗎˊޞޗᱤƥᨅѕᨲୄᲸസઉᨱ

ᦾˊޗፄϔѭᨱѕᨲୄᱡয়ᰔሇδጕ࠼ᨱƥᴱᨱѕᨲୄፄພ֤ࣣ֬᪇

хڔႪᄮ௬ޫˊмनಲّᗎᠳྛൾˊ

ਢᡩѼޗᲸᐴϵҋᅶಲّᗎˊޗѭᨱƥຈ 70ᗩƥᨭ᧼ࠖ֨
സ֧ᄈൌұᴱˊᅶಲّᗎൌᦾ਼ୈұᗅّƥၦَयᲸസ֬ؤՐळڔ

ᦾّಱሇᗅّˊᠷठᲸസѲӝᗅƥৰࣣϵᲒչಲّᗎሇఊցˊνᠳऺᢌᰏ

ঋሇᦾ਼ƥҋᅶ֛ᓠൌұസᓠາ৮ˊ

8.7 ᨅЌСϣƸ

ᨅδ፣यѕᡬᡊᲸസሇо៨ˉਥԟڔᲸസሇఊցˊᝇၦޗาயᲸƥ

Ѽس᱇ᠳᨭ᧼ᯀڔ᳷ሥीظмఊցᲸസሇ߰ല౯ѸƥၦᓨѼ᱇ᠳϽᡊ

ണఊցಲਭмҤഛࣴԘڔᴱಊˊ

8.7.1 സఊց֬ؤ

Ჸസሇ֬ؤസᡷᡝୄᎢظˉתᱢڔᴱಊሇˊξᄕк໑ᦹҋᅶᴱᐜᆀ֤

ဿဟڔႄܢमᐄᑏνٌƥᲸസҋᅶᓢਭഴᓨνҗᤸᆀᕜˊݿᲸസᆀ

֤ࣶԘ࠼ಊሇӈƥᲸസҗظмᲸˊ

ዐᆀസ

സဿဟਥԟƳ֬ؤڔмտዐᆀസሇሇਥԟظо៨൙সλᡅѼޗ
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ᠳሷྊਥԟƥظмை Pᮁඇሷ 2Dญᠳо៨൙ƥୈᓥை Shift-xൌ
ᒓलơᅶ xᮁୈᓥ Ctrl-xિࠪᒓಇƢ́
ϴᡲѼቹᩈ໑ᦹҋᅶᆀ֬ဟᘆࠈൌਰႄ໑ˊᄕк໑ᦹਰҋᅶᆀ֤ဿ

ဟ᠆ᒳˊᲸസ֬ؤസմҋᅶഛ֨ᓢਭơѫഛظᱢƢሇዐᆀസဿဟਥԟˊϛϽ

ԴѵᡷᡝƥׇஷসؼڔύࡐዐᆀസˊѼयዐᆀസᦾ௮տ OFFѬƥύҜ
ሇዐᆀസѕԟಯƥ֬ؤസϴѕӠˊयዐᆀസਥԟᦾտ LѬմѕҋᅶসҜ
ሇዐᆀസƥᦾտ RѬմҋᅶؼҜዐᆀസƥޗ BOTHѬմٌҋᅶύҜሇዐ
ᆀസˊޗᲸϔрҋᅶ BOTHѬˊ
ೂၦޗᲸϔрҋᅶآҜዐᆀസƥϛѲᨄᠳണժ௮ਥԟƸؑݿޗᲸ

֏р᱇ᠳේඇണዐᆀസষѸয়ˊᠳේඇዐᆀസظмय֬ؤസᦾᨱ

ᡷᒳޗ 1500 RPMৰժ௮ዐᆀസտ Lৰᠷठᦾᨱ៨ˊѼᕜᠷठտᦾᨱണल
λᰉˊ֬ؤസժಯƥসҜዐᆀസಉᰧˊѼണሷտᦾᨱλᰉᢪ

ժ௮ਥԟണᯅᲢƥݿϛآҜዐᆀസޗষѸˊѼظмᅶٌඥሇಲਭൌේඇؼ

ҜዐᆀസˊၦޗาயᲸƥዐᆀസνѕಉᰧሇƚ

Ҝዐתˊസ᧿ᦾ֬ؤδϑѕұذδϑዐᆀസಉᰧƥᩤϣᲸϔޗ

ᆀസ࠼ಊᒩᠶሇƥآҜ࠼ಊՔϨണ٣ᢪ᧼ˊ

Ѽظмை {ᮁൌԟᯄ֬ؤസˊᠳ᥎֬֬ؤസظмை }ᮁι๐мҤᡥዐ
ᆀസժ௮տ BOTHˊၦَை sᮁҋᅶ᥎֬ᆀസƥைѮՔƥርտ֬ؤസ᥎
֬ˊ

Ѽظмᨭ᧼য়าਭሇḂඓᦾ֬ዐᆀസਥԟˊை Ctrl-c ൌඇሷмᷤ
ᗡቻੋනᴱКՠൌሇظ౯Ѹߨךˊ

Ѽयዐᆀസਥԟᒳϛ OFFѬƥ֬ؤസݧᲀीѕӠˊઉ
ᨱժ௮տ LѬƥ֬ؤസ؞ѕ᥎֬ៀහҗᦾˊѼδርᎋտៀහӠ
ƥժ௮տ LˉRᅲᖭ BOTHѬƥνѕ᥎֬֬ؤസˊ֬ؤസӠƥ
ິᨇᠳयዐᆀസਥԟᒳϛ OFFѬˊ

ᯀ

Ѽীᑀቹᩈᨭ᧼ఋᯀഽơை Page UpᮁƢظмࠖ֬ؤ࠵സ֤֬ƥட
ՠᯀഽơை Page DownᮁƢظмՐळ֬ؤസ֤֬ˊޗᯀഽκைḂඓস
ˊмઉᨱጥ֬ƢϴണሮٌሇಊظơḂඓϔᮁᮁؼڔᮁ

Ǽ֤ࠖ֬࠵ǽտਂСϣଐથƸνଐڇय᧢ԗ֬ؤസሇࠖ֨Ƹ

ሇƥѫᨅৰνᕜࣶԘᡊˊѼ᱇ᠳቹᩈᲸസ֬ؤസϴ᱇ᠳ࠵ፄພˊ֬ؤ
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സሇ໑ᒡႄ၏ሇພ྆ىႪᤌˊسണႄνᕜႄ၏ሇˊ੶δࣽຈ

Ґ྆ىሇႄڔພѱƥୣᕜႍਥڔጥ֬֬ؤസሇ༰ࠈˊмѼఋᯀഽሇ

ӈƥٌࠖ֨Ͻႄڔፄພտ֬ؤസˊ

ພ྆ى

δࣽሇፄພᩂκδࣽሇႄᱡয়ᰔሇˊ੶ֆघժԟ༉ᨅύᓥሇ

ຈҐˊᨅϴພ྆ىഽሇѸᅶˊλॖތዥϽພ྆ىຈഽƥীᑀடՠ

ˊ࠰

྆ىຈഽࣶԘఋᨆሇӈƥᨆԗ֬ؤസሇ࠵ႄڔळፄພˊᨅ

ीᣈሇǼचǽ྆ىˊພ྆ىຈഽࣶԘடՠሇӈƥयѕണ᧼

ሇፄພᨆԗ֬ؤസƥϴीǼᤏǽ྆ىˊኵሇ྆ىຈմޗᨅύጕ൚፨

ϥᯋƥ࠰ಚ૮Ճѕຈ᧔ఉᨀࣶԘఋԗჁઔˊ

Ѽ᥎֬֬ؤസڔ᥎ᲸሇӈƥѼ᱇ᠳच྆ىˊᨅଐڇ྆ىຈഽ᱇

ᠳࣶԘఋԗˊच྆ظىмᡥ֬ؤസഛऑ᥎֬ƥϴѕᡥ֬ؤസ࠰ϽδЌظ

ᱢપˊᒢဿδЌৰνѕࣶԘႄ၏ƥسѕᨲୄཋᤝৰఃՠˊᨅѕᡥ֬ؤ

സب੧ᕣƥٌᰉѭϽ֬ؤസሇ᧢ՠ֧ᄈƥৰݿϛጢႪࠁѮ໑ᒡᓨଢଢ

ˊസ֬ؤ֫

ىഽጬَّடƥмᚊ੧ഡ҅ພ྆ىয়ᲸϔƥѼ᱇ᠳयພ྆ޗ

ຈˊޗาயݥظмᨅϣӟˊ٦֬าயݥмَƥᡷᒳӠᆎքᦹƥை B ᮁ
ơShift-bƢ́ यᯀఋտഡ࠵ƥ֬ؤസᦾᨱѕఉᨀഡ࠵ᦾᨱˊଢଢட
ພ྆ىຈഽơҋᅶয়าਭλሇḂඓƢ́ ѼѕሷտᦾᨱണलסƥѼᚊ੧Ͻ

ഛ࠰ሇ֤֬ƥᓨണࠖ֨ႄˊѼണཋᤝႄϴՐळϽൽˊѼᑖ

ᑛடພ྆ىຈഽƥᦾᨱ؞ѕਥࡺλᰉƥݿϛᄕޗፄພ࠰࠷Ͻˊ᧼ሇፄພ

Րଢ໑ᒡሇᖜᔷᨱƥৰᰉѭϽᖜᔷྛƥݿၔλᰉˊѼ੶ѓ྆

᧼ǸǸᖭळ࡛֤֬࠵ຈνѕ࡛Дᅴഡىƥഡ҅྆ݿϛၔ֤ࣣሇؑݿˊຈى

֬ؤ੯चୈᓥᤏˊᨅඥϴᕜᩕԏႄሇႍႄ௬ޫ֤֬࠵ຈഡسസ֬ؤ

സˊѼظмᨭ᧼ේඇഡᴱᦾᨱൌᚊቹഡذˊ֤֬࠵δጕಲਭේඇ֬ؤസሇ

ఃພᎫྛˊᏡᆒൌሷƥྛഡᴱ֤֬ഡ࠵ˊ

ఊց྆ىຈᨄᕜᡥѼٌޗඥᨱڔᥭጌκƥႄ၏ഛळሇႄƥᨅඥظм

ᲸሇഛᨇৰՐळൽˊၦᓨᘧѼνଲѲఊց࣯ƥयѕДᅴώሇᯅᲢˊ

әᡷѼޗᴱፄयພ྆ىຈഽடՠƥᴱፄສພ٢᧔ळƥݿᴱፄኵሇ྆

ˊλᰉࡺຈ᱇ᠳഛᤏƥϴीഛळሇႄҋᅶˊၦَѼՋࠩᰉᚽਥى
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λᰉѼઁᡫयພ྆ىຈഽఋ࠰δЌƥफᖮພ྆بى੧ᥒൌᥒᤏƥር

տ֬ؤസӠˊ

ᰉᚽƥѼ᱇ᠳयພ྆ىຈᢹտጬ੯चƥϴीय྆ىຈഽఋ࠰δ

Ќˊᨅѕᡥ֬ؤസഛظᱢδЌৰظмഛ࡛ሇਁᴱሇλᰉˊ

ޗκಞᡬዐᆀസሇӈƥयዐᆀസᒳ OFFѬৰνᡥ֬ؤസԟᦹሇ
࡛ಲˊኵሇӟयພ྆ىຈഽடՠˊ᳨ԌयᯀഽࣶԘடՠƥᨅඥ

࠷Ͻىϛ྆ݿസ֬ؤຈഽƥርտىസᓯഡळˊၦَடՠພ྆֬ؤмᡥظ

Ѯˊഡَयዐᆀസᒳࠁϛਉႄݿസνѕ֬ؤмኵұظፄພᓨӠˊᨅ࠰

OFFѬኵұ֬ؤസνѕፇၦ᥎֬ˊ
δϑᠳሇᡚٴƳѼϴᡲѕмϛᦾᨱ៨أϽ֬ؤസሇ֤֬ˊ᭯ˊύ

ϑݿᐆѕᡥ֤֬ࠖ֨Ƴ֬ؤസ᧢ՠ֧ᄈڔᲸസሇᨱˊϛϽᴋᨅϑƥᲸտ

ൺϑᴱၦَय֬ؤസՐտഡѭˊऺᢌّޞᱤҼՁƥၦَݽտյୣሇᴱˊ

Ѽѕሷտᦾᨱ៨ޗѼᨱبണ೪ᛀبˊ࣯ѕޗҼՁޗ࠵ب႑סب

लˊ

ᨅൌሇδϑᰛѼ୧ᎨᰉᚽˊәᡷѼޗઉᨱλᰉᨆԗസޡˊ

Ѽቹᩈᄮሇᰉᚽᦾᨱ࠵ญ 1900 RPMˊݿѼयᯀடՠƥ੧տ 1900
RPMሇᦾᨱˊѼᡠϛҋᅶϽىሇᦾᨱƥν᱇ᠳϛ၎ˊၦᓨѼட
৮ƥᲸസሇᨱਥࡺᰉѭƥݿϛᦾᨱѭˊՔթَᲸസᨱ᧷տѼᲒഭሇѭ

ᨱˊѼ༉ଐᦾᨱীᑀଢϽˊѼᠳϣѕᴱƥᠳϣीѕ࠼ᨱƥϴ

ᡲύᓥѕؤᅴˊݿ༉ଐᯀڔᦾᨱ៨ˊ༉ଐಃᯀሇӈᠳഛጴࣽƥ

ᠳᰡՋࠩयᯀઉᨱఋݽˊ

8.7.2 സᓠڔᨱ

әᡷѼޗԘ֤֬Ჸˊ੯ᰉѭസ࠽ѕᡥѼᰉѭᴱᓨסസ࠽մ

ᲸസᲸሇᗅّीៀහሇெˊתᴱˊѼϴᡲѕᨅᎢסмᡥѼظ

ّˊᓨᨅৰνഡ࡛ሇથᓣಲਭˊา߉ϴᡲىఞᨕဟᎴƥѫνىδ൳

ᲸസˊဟᎴᱢԢਰఋᨆƥᓨᲸസմᱢസᓠˊᨅണ࠵ሇঽਧˊ

δϑಲੋሇኳᐫ൙ƥາ৮ಇޗѼሇ手κƥ手ᖣѦਥৰޗາ৮ಲّઉ

ᨱጥ֬ˊᐫ൙৮ፅ᧼ፄພνѕДᅴ֤סሇˊѼय手ᖣᦾƥᡥᐫ

൙ണδϑّκሇᡅƥѼѕଓᠽտᐫ൙यᠳᲸտፄϔƥδϑّκሇ֤Ѹᅶޗ

ᐫ൙κˊᨅीസᓠᡥᲸസᆎޗፄϔሇؑᄮˊᑉᐫ൙ᥒ࠰ᡅƥԢ֤סीᥒ

ᨱǽჁઔơఉ࠼ርտᡅᥒൌᥒᰏঋƥѼѕଓᠽտλᰉˊᐫ൙ᨆԗǼˊ࠵

ሷλಞƢ́
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• Ѽட᳷ሥሇӈƥᲸസസّ࠽κˊസᓠмδϑᰏሇᡅፅ᧼ፄພƥ
ˊፄ࠶ԗסਿϽƥᲸസीبी֤סസᓠκሇݿ

• Ѽఋ᳷ሥሇӈƥᲸസസّ࠽λƥസᓠξພ༴ሇᡅبलƥസᓠ
κب֤סƥफᖮᲸസλᰉˊ

ᠳሇസᓠፅ᧼ፄພሇᡅƥᨅी᧾ᡅơAngle of AttackƥAOAƢ
1ˊ

κᱤᢪസᓠፅ᧼ፄພሇӈണᡅƥयνѕДᅴ֤סƥᨅ᭯

ሇˊസᓠӵኳᐫ൙ᩤඥԘ৮ሇኵँˊѫസᓠണδϑጬ੯਼ങሇ

ᓠ߉ˊᨅीᡥസᓠظмޗണ᧾ᡅƥϴᕜДᅴ֤סˊᅲᖭκّأޗᡅƥ

ϴᕜДᅴ֤סˊᴱᨱᲸᲸസѕጬ੯ெّޞᱤˊ

സᓠፅ᧼ፄພδಲᱤƥذδಲᱤմᨱˊᨄᅶኳᐫ൙ϞҐƥᄕޗ

νಅبᐫ൙ሇᡅƥᅶνٌሇᨱጥ֬手ᖣƥѼѕؤᄕጥ֬ᨱᥒઉƥմԢ

ˊ࠵ᥒ֤ס

• ˊᴱסƥᲸസѕκ֤סസ֤֬ƥᲸസᨱ֨ઉƥࠖ֨സᓠ֬ؤ֨ࠖ

• ᰉѭ֬ؤസ֤֬ƥᲸസᨱՐଢƥՐलസᓠ֤סƥᲸസѕᰉѭᴱˊ

ጬ੯഻ࠪδЌƳϛϽסሇഛᴱƥᲸസѕӗّЃό࠼ᨱˊᓨϛϽᰉѭƥ

մ੧տϽᨱˊ

ᨅЌ᱇ᠳஆϔᓣˊѼޗࣽሇᴱмᑉࣽᨱᲸƥѼ᱇ᠳ

ٌᢹಜ֬ؤസ֤֬ڔ᳷ሥ/֛ᓠơୈᓥഡ࡛ҋᅶᢹಜႜƥλಞᢝᨕƢƥር
տᚊ੧Ѽ᱇ሇᴱڔᨱˊѼмٌඥሇᨱλᰉƥѼ᱇ᠳఋഽ

ৰಃᯀˊϴीᢪѼᑀয়᱇ᠳٌᢹᗩ֬ؤസ֤֬ڔ᳷ሥˊν᧼ƥޗ

য়ᲸϔƥظмԌᢹಜ֬ؤസ֤֬տىሇѬᒳƥၦَᨭ᧼᳷ሥୈᢹಜ

ႜఊցᴱˊ

าயݥѼظмӟᨅඥሇണᥗँᴋƥԘᨱርᲸƥޗາ৮Ჸेظᕜᚊ

੧ഡ࠵ᨱˊၦَय֬ؤസᢹտഡѭ֤֬ơଢᦹƢƥၦَఊցᲸസ᳷ሥҋ

ᲸസұᴱˊᲸസѕଢଢλᰉƥٌѼ᱇ᠳഛَّ֤֮֨டഽмұᲸസ

າ৮ˊݿϛᨱᰉѭƥസᓠκሇ֤סϴᰉѭƥѫѼᨭ᧼ࠖ֨᧾ᡅሇಲਭ៧

ӧϽᨱሇ௬࠼ˊᨅϽᲸസνைၯԢസ࠽ெّᗅˊޗँᴋϔƥ

рᡥസ࠽᥎ൌұᴱƥᲸസᥒൌᥒଢƥസ࠽ϴѕሇᥒൌᥒᴱƥ

Ѽѕ٣տδࠣश᭦ሇᡚஎƥᨅी࠼ᨱᡚஎơλಞᢝᨕƢ́ ᨅ៨ዥᲸസሇ᧾

ᡅ࠵࠷ƥмᖭЃസᓠᓠ߉ುДᅴᥙ࠲ሇ֤סƥസᓠνᕜДᅴ֤סƥᲸസѕ

1༉ଐ᧾ᡅᲸസᓠξሮनພ༴ϥᯋሇ᭦ᡅƥϛϽഛ࡛ሇᄮᡊᨅϑญઍƥλಞണᏲሇ

ᡬᡊ Ǽ́᧾ᡅǽሇذδϑϔಞᓟᢈǼಆᡅǽƥѫν࠷য়ᅶ Ǹ́Ǹᢈᓥ༉
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᧻ᨱλᰉˊ۪δᡊՂ֦ఋഽൌՐल᧾ᡅƥᡥസ࠽λᰉৰఋ֬ؤസ֤֬տ

ഡ࠵ൌᚊئᨱˊഡَଢଢિࠪয়᳷ˊ

ᯅᲢƳఊցᲸസሇᴱڔᨱƥᅶᯀᨄᅶ᳷ሥƥېϑഛ࡛Ƹݽ᎒Ƴ

ᨅئՂЃѼԣѱሇ૮Ճˊޗয়ᲸϔƥѼѕӗّЃԌᡷࣽىሇ֬ؤസ֬

֤ƥၦَҗᱢ᳷ሥڔᢹಜႜˊޗ᥎Ჸڔᰉᚽƥҋᅶ᳷ሥڔᯀሇጫ

৽ຈ᧔഻ࠪڔώᘟƥξϥ֏ሮأƥԌᅶ᳷ሥڔᢹಜႜఊցᨱƥᨆᓨᅶ

ᯀఊցᴱৰᰉѭᨱˊλᱤሇ፣ᗩѕ྄ԗᡤᡴˊ

8.7.3 ᠯᓠ

ᠯᓠസᓠَᒃᱢᨀസᦳύҜሇ༰֬᪇хˊ

Ѽظмҋᅶᠯᓠఊցഽൌಇՠڔಃ᥎സᓠƳ

ѼظмᅶḂඓဿաƥϴظмҋᅶ ڔ] ]ᮁൌఊցˊ[ᮁѕಃδᠯᓠƥ
]ѕಇՠδᠯᓠˊை vᮁЭᱤᠷठৰऺᢌᅶ ڔ] ]ᮁಃಇᠯᓠˊ

ರᐧࠈ 172PണݻጕᠯᓠᡷࣽƳ

• 0°Ƴয়Ჸڔ᥎Ჸҋᅶˊ

• 10°ƳᅶЃቾᥨᩈ᥎ᲸƥଢᨱᲸᚊئᴱƥୈᓥᨆᨀᰃሇᎁδ
ˊ

• 20°ƳᅶЃઉᨱᰉѭᴱڔᨱƥຈޗᥨᩈκՋࠩᚽޞ

• 30°ƳᅶЃഛઉሇᰉѭᴱˊ

ᠯᓠᕞሇƥνᠳޗᨱ 110ᗩмκಇՠᠯᓠƥϴνᠳޗ 85ᗩ
мκᨱಇՠᎁЁڔᎁιᠯᓠˊ

ᠯᓠظмցᨲ࠵ሇ֤ƥᨅीϛСϣޗᴱЃ 85ᗩୈ 110ᗩಃ᥎
ᠯᓠˊ
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ᠳේඇᠯᓠሇѬᒳƥظмҋᅶḂඓሇඇሷาਭƥ࠽ݽሷᠯᓠˊϴظмᅶ

Shift-ජ㕜ዣઉᨱժ௮տؼҜඇሷƥৰઉᨱҋᅶ Shift-上㕜ዣݽտؑൌሇ
ᠺތˊ

ᠯᓠᨭ᧼ಅبᓠ߉мᚊ֤סئƥಇՠᎁδᠯᓠٌޗᎋᨱλസᓠ

ᚊ੧Ͻഛ࠵ሇ֤סˊᨅඥѼظмޗ᥎ᲸَഛઉᲸԗ࠶ፄƥٌϴظмڻസ

ˊᰉᚽണഛ࡛ሇᠺڔ᥎Ჸޗмظᴱƥᨅඥ࠽

ᠯᓠϴࠖ֨ϽᲸസሇ֤ˊᎁЁڔᎁιᠯᓠДᅴሇ֤࠵Ѓ֤סƥ

ϛᲸസ࿌ᓒપᕜᱡয়ݿᰉᚽᱡয়ണᅶƥޗмᡥᲸസՐᨱˊᨅظᅶᠯᓠݿ

࡛ƥѼԟᯄ֬ؤസƥᲸസयѕλᰉᝇၦଢˊѼ᱇ᠳಇՠύୈιᠯ

ᓠൌՐᨱৰّޞᱤλᰉˊ

ँᰂκᠯᓠޗᰉᚽ᱇ᠳഛ࠵ሇ֬ؤസ֤֬ˊᨅѕണЌࡆભƥϛСϣ

νयᯀഽடտഡѭৰҋᅶഛळሇᠯᓠځƸᨅϛϽᚊ੧ഛ࡛ሇՐᨱಊ

ಊ࠼സ֬ؤѼᑉՠሇெлˊਁڻмഛઉሇظസ֤֬ƥᨅඥᲸസ֬ؤ࠰ഛڔ

ƥಃ᥎ᠯᓠৰ࿌ᓒտᥨᩈظˊ

ሇλᰉજϣ֦Ƹଢଢᦢಲّᗎտൺϑ࠰ᠯᓠԘ᪇ಇՠƥᓨѼ᱇ᠳഛ

ಲّƥᨅयѕᡥᲸസҜᓠاພ༴ৰՐᨱˊၦَᨭ᧼ᦾ֬᳷ሥơ౯Ѹ

֛ᓠƢൌ៧ӧ࿑ᦾӗّˊᨅीᣈሇҜ࿌ơSide-slipƢƥᨅδጕണಊᰉѭ
ᴱሇ手ৰظмޗчѲಅՠ1ˊ

8.7.4 ᨱ࠼

Ჸസҗᤸസᓠκ༴᧼ሇ৮࿌ພ༴ൌДᅴ֤סˊၦᓨᘧസᓠሇ᧾ᡅ࠵࠷ƥ

մѕᨲୄພ༴ኞኼƥᨅඥीνѕДᅴ֤סˊണ֤סᲸസीνᕜᲸƥઉ

ीѕᚽޞݽᱤƥᨅी࠼ᨱˊ

ଢᨱᲸഛয়ޗᅴƥؤᕜѕظᰔሇჁՃƥчѲᨱλᨱδጕ࠼

ᠶˊᲸݥണδϑ࠼ᨱᨱƥѭЃᨅϑᨱчѲ᧾ᡅνᕜДᅴ֤סˊѼ

᱇ᠳࡺᐹᡥᲸസұ࠼ޗᨱᨱмκˊϛƥᲸസࣴണᡚஎݥƥޗఉᨀ࠼

ᨱ᧾ᡅƥѕؤՠࠣᲀᡚٴˊ

സ֤֬տഡ֬ؤƥৰࠖ֨࠽ᨱƥ៧ಎेઉᰉѭസ࠼ѼᨆԗϽ

ޗݿᴱƥؚ࠼ட৮ˊၦᓨᨅϣӟѕᡥᲸസ࠽ƥᰡَᨱિَࠪयസ࠵

ᰉᚽڔ᥎Ჸሇӈƥᑍनνᕜᨆԗ࠼ᨱჁઔƚ

δҜസᓠຈذδҜԌ࠼ᨱƥδᗇѕޗѭᨱ࠵ᦾ਼ؤᅴƥ

Ჸസѕᨆԗៀ2ˊݿϛδҜസᓠᨄޗటҖ֤סƥᲸസѕއᑆ࠼ᨱδҜሇസ

ᓠᦾƥᥒᦾᥒઉˊϛϽЭៀჁઔಅՠƥѼ᱇ᠳԌᅶಲّᗎᡥᲸസӠӝ

ᗅ᧿֬ƥᨆԗᨭሇ࠼ᨱƥၦَ֏ಞᩤඥಅՠ࠼ᨱ3ˊ

1ҋᅶҜ࿌ᰉѭᴱഡണٍሇҐ࣒ƥ1983৯֨࠵ᗅፄ ߉ऄസơസؿ143 767-233Ƣݿ
ϛႄᓯेफᖮ֬ؤസፄϔӠᦹˊᲸٽҋᅶҜ࿌ಲਭઉᨱᰉѭᴱڔᨱƥޗഡᨀሇᦹ

ᩈᨒᰉୄ֧ˊሮԟᢝ૮Ƴhttps://en.wikipedia.org/wiki/Gimli_Glider Ǹ́Ǹᢈᓥ༉
2ೇഭጣϛǼtailspinǽơैƢ́ǸǸᢈᓥ༉
3ᨭয়ൌᢪƥЭៀϔಅՠሇ֬Ѹᎁδᯀଢᦹˉ֛ᓠϔ፞ƥޗኵࣽᦾಲَّƥҋ

https://en.wikipedia.org/wiki/Gimli_Glider
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ӵࠈರᐧ 172Pڔ Piper CubᨅඥሇᲸസƥѕऑᨆԗ࠼ᨱƥѫळ
ᕜᨆԗៀˊᓨᴱᨱܢພਭᲸസƥຈ F16մऑᨆԗៀƥν࠷ऑ
᧷տ࠼ᨱˊ

ᠳޗาயݥᐴϵ࠼ᨱƥظмƳ

• Ჸտδϑࣽሇᴱࢋڔઔˊ

• ᰉѭ֬ؤസ֤֬ƥৰסസ࠽ᩕԏλᰉˊ

• ᑖᑛՐळ֬ؤസ֤֬ርտᨆԗ࠼ᨱ

• ऺᢌఊցѮᲸസᩕԏّޞᱤλᚽ

• ұ᳷ሥடտഡ࠵ѬᒳƥጴࣽᲸസሇࢋઔƥസᓠξޞ৮ᐰ৮ˊऺ
ᢌಅبಲّˊ

• ᨭ᧼ᰉѭസ࠽ƥఋᯀտഡ࠵ൌಅՠ࠼ᨱƥᨱિࠪмَһࢋઔ1ˊ

Ѽظмᅶνٌሇᠯᓠᒳᐴϵ࠼ᨱಅՠƥୈޗᴱᨱᲸፇၦಅࢋبઔ

ᨆԗ࠼ᨱˊ

ᨄظмऺᢌҋᅶνٌሇസ߉ƥຈ᧔δλࠈರᐧ 172PࠈڔರᐧǼࡏჁǽơCessna
CitationƢܢພਭᲸസ࠼ޗᨱ៨ᄕκሇਧٌƥѕؤᄕ࠼ᨱഛፇၦƥᓨسണळ
ሇᡚஎˊ

8.7.5 ᰉᗎᢹಜႜס

ޗˊƥϔᯋണဣᗡሇဿჁፇ᥎࣒ᰉᗎᢹಜႜவᧀδϑᷩᗡ፟ርሇᧀס

о៨൙λಲظмտƳ

ᅶഡ࠵ጫሇأᗎƥցᦾˊनЃൺЌᲸസЦ᱇൘ഽीظмЭ࠼ᨱϔಅՠƥѫണሇᲸസմ

᱇ّ֏ఋഽмಅՠ࠼ᨱˊᦾՐଢƥᨧྏݽ৮ಲّᗎƥмᩕԏᨆԗأಲّៀˊៀӠ

ςಲّᗎݽ৮ƥᨧഽᨛՠλᰉˊ᧼࠰ୈፇၦሇഽୈޗિࠪ᧼ጫϔҋᅶ֛ᓠୈരؠ

ݽ৮ಲّᗎظᕜѕफᖮЁ๐࠼ᨱذڔሇៀ Ǹ́Ǹᢈᓥ༉ƥᖪϔދຜᅶᗅፄॊᲸඓ

Ջڤ-ـᢙᨭٴƥᒁؿ AC-61-FS-2013-19
1ࣴԘ᥎ᠶƥಜϑ࠼ᨱಅՠᐴϵᴱνਁѭЃ 1500ft AGL Ǹ́Ǹᢈᓥ༉
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ޗ FlightGearϔƥҋᅶ Homeᮁڔ EndᮁఊցᢹಜႜˊHomeఊցவᧀ
ّκᦾƥEndఊցவᧀّλᦾˊѼظмޗவᧀκಲڔλಲဿաൌఊցˊ

ᨀѨൌᢪƥᢹಜႜξ᳷ሥሇѸᅶሮѨሇƥϴظмࣶୄסᰉᗎሇ౯Ѹˊ

ّλᦾ֬வᧀƥሮЃَّட᳷ሥˊၦᓨണϑ࠵ሇνٌƥᩤीᢹಜႜ

ᢹಜмَѕұѬᒳƥᓨ᳷ሥᰑᱡѼδር֤ڻƥѼಇਥ᳷ሥѕᖪ֬

ˊϔݽ

ᗅƥϛϽᑢᲸസޗࣽሇᴱƥ֛ᓠظᕜνޗϔ፞ѬǸǸҗᤸ

Ჸസއڄሇፄພƥ֏ሇႄڔˊ೪ၦƥᲸٽδርఊց᳷ሥᑢ

ᴱઉѕᆲִˊҋᅶᢹಜႜظмǼǽסᰉᗎκሇ֤ƥ᳷ሥϴظм

ˊϔݽ

ᄕᠳϣᲸസஓஅ᥎ᲸƥᰯؤϔˊٞմѼѕݽ᥎Ჸƥᢹಜႜ੶ޗ

ட᥎സ࠽տয়Ѭᒳƥᠳϣઉी᥎ᲸϽˊ

ࢋ᱇लᢹಜسϔ፞ѬˊᨅඥޗᰉᗎסᅶᢹಜႜᡥѼሇܐᰉᚽƥޗ

ઔीظмऑఊցϽˊनࠈರᐧ 172Pൌᢪᢹಜႜݽϔƥᓨन Cherokee
Warrior IIൌᢪीᢹಜႜǼடՠǽ́

ᢹಜႜவᧀሇጥ֬ຈ᳷ሥଢሇ࠰ƥԇᡲᏲᐷሇᢹಜႜ౯Ѹˊ౯Ѹ

ᓪੴδဿˊ

8.7.6 ሇᲸಲѬ?

ቹᩈѼሇᲸಲѬ೪ၦϑ࡛༉ଐˊണιጕಲਭൌᚊئѼޗፄϔሇѬ

ᒳƳ

• ᨦ᧼ፑႪˊռޞᱤႯਗ਼ƥຈᩈˉॠυˉශ්ˉߟেˉൡ
ᎋˊޗาயݥϔƥѼسᕜҋᅶზፉሇᠷठፑحඇሷயτᆊˊണ

λಲਭᡥѼظмޗᲸസ৮ጥᠺᡅˊ

– ҋᅶ Shiftᮁుݻϑಲّᮁൌᠷठ֏َসؼˊ

– ҋᅶ Shift ƥᨄണಧ֏ಲಧَؼलᮁሥሇைᮁൌᠷठ֏َসڔ
ಲˊ

– ˊڄݻƥٌጥ֬Ḃඓᠷठᮁؼয়าਭୈఊցาਭைѮḂඓޗ

– Ḃඓሇඇሷาਭơҋᅶޗ Tabᮁժ௮Ḃඓெ↔Ƣ́ ᨅظм
ᡥѼඇሷчѲѬᒳƥׇஷκڔλˊைḂඓসᮁƥظмࠪݽϔˊ

• ዐᒪሥˊѬЃо៨൙κಲƥᒪሥᱡয়Ꭲתƥѫᕜ࡛ሇড়֭Ჸസ
Ჸˊذዐᒪሥޞޗᱤѕاտ৭୵ᓨਧয়ƥᨄണዐᒪሥெّሇዐ

ˊണԟᐄ1ךޞሇޗ൚ƥሮਁሇঽਧξѼᄮޞ൚ƥᓨν

1ണԟךޞዐӝᡅሮԟԬऑ؝ظᓣƳhttps://en.wikipedia.org/wiki/Magnetic_declination Ǹ́Ǹ
ᢈᓥ༉

https://en.wikipedia.org/wiki/Magnetic_declination
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• ಲѬ᯿ៀоơλތƢୈጣǼᗅّெዥݥǽơHeading IndicatorƢ́ ᯿ៀ

оᅽδࡐሻፄᐄᑏᳳ֬ƥξዐᒪሥיƥѫνѕاտዐ֤ڔᲸസጥ֬

ሇڻˊၦᓨݿϛ᯿ៀᨆ֬ڔ౸ሇڻƥδᯋмَ᯿ៀоѕ

ጥƥ᱇ᠳ؝ᓣዐᒪሥᒳ᯿ៀоˊᠳᒳ HIƥޗᗅჁઔλƥҋᅶо
៨সλᡅሇᷩᗡᬋˊޗয়าਭλƥᅶḂඓဿաᬋসפ᧵ୈפؼ

᧵ൌᢹᗩƥைḂඓϔᮁظмഛઉᢹᗩˊظмᅶ Ctrl-cඇሷظ౯Ѹሇ
ᴱКؼˊߨךλᡅሇᐗᗡᬋᅶൌٴᢁᖪ֬᳷оѼ୧ᎨᲸሇᗅّ

ơHDG = “heading’’Ƣ́

8.7.7 ԟЃо៨൙

ഡَᡥрൌሷሷо៨൙ƥκᱤЫᐾϽδЌƥλᱤЫᐾ֙λሇƳ

ԛޮϜо៨

ᡥрЭഡᠳሇо៨ਥࡺƥчѲาயᲸٽ੶Ͻᡊሇƥጣϛ

Ǽholy sixǽୈᓥǼsix-packǽሇϜо៨ˊ
о៨൙ϔᱢκơᠶތ 5ƢሇОষޞ৮оơࢋઔெዥݥƢƥ೪ዥϽᲸസ

ሇҼсิڔ࿑ᡅˊҼсิڔ࿑ඓዥϽ ڔ60ˉ30ˉ20ˉ10 90ᨅՔϑ
ֆˊ

Оষޞ৮оሇসҜƥѼظмሷտፄᨱ៨ˊᰑϽெዥፄᨱмƥፄᨱ៨ᨄ

ඓՠϽδЌѼ੶ԟ༉ሇᨱெඓˊ᳨Ԍᑬᗡਸᐰ៨ዥᠯᓠԘಃፄᨱظ౯

Ѹᘲއˊሄᗡਸᐰ៨ዥҋᅶᠯᓠሇᘲއˊᷤᗡਸᐰ៨ዥޗظس৮ᑾፄພϔ

ҋᅶሇᡚᨱᘲއˊԢвሇᐗᗡ៨ዥᑍनνظᥑ᧼ሇᆊᐰƥᰑᱡѼᡥᲸ

സޗፄϔᡊѱǾǾ

мտᦾ਼Ҝ࿌оˊϔᯋሇलᲸസெዥϽѼᲸസሇิظፄᨱ៨λಲѼޗ

࿑ˊलᲸസሇসസᓠୈؼസᓠޗࠨඓᐰሇѬᒳƥᢪδϑඓՋᦾ਼ƥ

ϴीᦾ 360᱇ᠳᏲኵሇύթˊ
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ڔᦾ਼Ҝ࿌оƥӗᡅоˊ࣯ᅶൌ೪ዥಲّᗎޗलᲸസλಲƥᨄޗ

֛ᓠٞىᗟ࡛ˊޗᦾ਼ƥѼ᱇ᠳࡺᐹצᢹ౯Ѹ֛ᓠڔಲّᗎৰұᎫ

ሇᠸմǼᄬתϔሇѬᒳˊٞմᲸസѕҜ࿌ˊδϑᎢޗࠨሇलᄬ࣒

᥉ǽƥຈᄬّস手᧵ጥ֬ƥीّসҜᦢಲّᗎˊ

ᓠϥᯋሇ౯ѸຈҐƥണᑀᴋ֛ڔѼണಲّᗎᦃ൙ƥୈᓥनಲّᗎ

ሇᢔƥѼظм٦֬ޗ FlightGearҋᅶ --enable-auto-coordination

ᨢᲇˊ

ҜƥѼѕሷտᴱ៨ƥ೪ዥϽᲸസᥭጌཏ৮ᱤơνؼ৮оሇޞОষޗ

ᰉᨱᄈ៨ƥெዥϽᲸസסᴱ៨λಲޗˊᱤƚƢሇᴱƥᅶህᘫॄ៨ዥޞ

႑ڔסλᰉሇᨱᄈƥתѬህᘫॄթˊѼѕؤᄕޗൺЌ૮Ճλƥסᰉ

ᨱᄈ៨ຈᴱ៨ഛᖻദƥ༉ଐסᰉᨱᄈ៨ѕണδࣽᯋሇ࿒َˊ

ᰉᨱᄈ៨λಲሇៀහᦾᨱ៨ƥୈᓥסޗ RPMơRotations Per MinuteƢ
ெዥݥˊмթህᦾϛתѬˊᑬᗡਸᐰ៨ዥᗅሇഡ҅ᘲއˊ

Ϝо៨൙ᨄׇஷ᯿ៀоᒪሥƥीޗОষޞ৮оሇλಲˊᰑϥᨄണо

៨൙ϔᯋഡκಲሇዐᒪሥˊ

Ѽѕؤᄕޮݻഡᠳሇо៨൛ୄϽǼTǽࣗੋƳፄᨱ៨ƥОষޞ৮оƥᴱ
៨ڔᒪሥˊѼ᱇ᠳޗᲸνಯ୰ఞᨅЌо៨1ˊ

᧖֭о៨

ᰑϽᨅԛޮϜᠳо៨ƥᨄണ࠰᧖֭о៨ˊഡসҜѼᕜሷտƥनЃ

ᡝᎨᦾ਼ᖭԟᠳˊλಲണ࠰लඓॄƥ៨ዥ֬ؤസሇهጕഴ؝ಚˊ

Ԣϔഡᠳሇ៨ǸǸᲸٽ੶ቹᩈˊ

ဿဟਥԟޗо៨൙ሇসλᡅơᠶތ 4Ƣ́ ണݻϑѬᒳǼOFFǽ̄ǼLǽ̄ǼRǽ
ǼBOTHǽ́ڔ ᎁδϑ೪ၦƥǼLǽڔǼRǽνк៨সؼύ֬ؤعസơࠈರᐧ
172PسണδعƢᓨк៨ύϑዐᆀസƥᅶൌޗಉᰧటҖԴѵˊύϑਥԟѬ
ᅶൌޗᲸ֏༻ᢌˊޗয়Ჸϔਥԟ᱇ᠳᒳϛǼBOTHǽ́ ዐᆀസਥԟሇഡ
സሇƥҋᅶδϑᆀ֤ᳳ֬ሇဿဟਥԟơҋᅶ֬ؤδᅶൌ᥎֬ؼ sᮁƢ́

᳷ሥλಲሇӠᆎքᦹˊ፟ር៨ዥᡷᒳϽӠᆎքᦹơONƢƥٞմޗ
៨ዥӠᆎքᦹᡊᰑơOFFƢ́ ҋᅶ Bᮁఊցˊ

ುᐰᆀ

о៨൙ؼ手᧵ሇುᐰᆀඔˊѼظмሷտύع VORఉಃസơNAVƢƥδ
ع NDBఉಃസơADFƢڔύعುᐰᆀᨭᢔᆀعơCOM1/2Ƣмؠᖪ֬᳷оˊ

ುᐰᆀᨭᢔᆀعᅶൌڔፄϔБᨭᡷᨭᢔƴ࣯سҋᅶႯᲝᄈᘲއሇ

ᨭುᐰᆀಃؤ᠆ᒳˊԢᲝᄈᅶ LED೪ዥՠൌˊδᗇണύع COMಃؤസƴ

1୰ఞо៨ሇδϑಲƥሩԍطѮОষޞ৮оƥٌ ઉᨱิّ୰ఞፄᨱڔᴱƥિࠪطѮ

νٌᲸ֬Ѹ୰ఞо៨ሇಲƥഡᐹၽᕜᅴহޗᐴϵ࠰࠰ˊ৮оƥّλ୰ఞᒪሥޞ Ǹ́Ǹ

ᢈᓥ༉
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ᨅඥѼظмಃ٣λδϑᠳᔌᐄሇᎫցٽሇٌƥҗұξ֏δϑሇᔌᐄˊ

COMುᐰᆀظмᅶൌಃ٣സޡ֏ሇ࠶ພჁՃƥϴी ATISˊᠳᨅϣ
ӟس᱇ᠳᢹտሮਁസޡሇATISᲝᄈظ Ѽ́ظмЭ ATC/AI->Frequencies

ᚚתᲇտᩳᨀസޡሇ ICAOࣗݻкኇˊ
ع COMುᐰᆀണύϑᲝᄈᒳƥδϑǼ༰֬ǽሇᲝᄈϴीᲸ

ٽޗᔌᐄሇƥذδϑǼࠩᅶǽሇᲝᄈᅶൌಅبሇˊᨅඥѼظмࣳ٣δ

ϑᲝᄈሇٌƥᢹᗩذδϑᲝᄈˊ

ύҜƥᨭҴؼುᐰᆀᲝᄈƥᅶḂඓဿաሮਁᬋሇসبмᅶḂඓಅظ

ᬋವ᧵ሇਥԟᅶൌժ௮༰֬ᲝᄈࠩڔᅶᲝᄈˊ

َᱤሇ፣ᗩयѕᡬտҋᅶᖪ֬᳷оڔುᐰᆀफᗅᡷࠩˊֆѼظмઐ

ᆒುᐰᆀо៨ƥݿϛѼᄕޗᩓ੭ሇVisual Flight RulesሩᠺᲸᠸմơVFRƢ́

8.8 ᡥрؚᲸٟ

տᄕޗϛƥѼীᑀѕ৮ርሇᲸϽƥϴࣣѕϽ᥎Ჸҋᅶಲّᗎൌᑢ

ᡅƥᨄࣣѕϽλᰉˉ႑ྛڔסൾሇᦾ਼ˊᨅδᗩрयѕഛ֨ሻँ

ሇ᥎ᲸڔᰉᚽƥᨄണδЌѼ᱇ᠳቹᩈሇ྄ԗᄮઍˊ

8.8.1 ሻँሇ᥎Ჸ

λᱤሇؑմয়᥎Ჸ᱇ᠳԟ༉ሇƳ

• ֏ᧀ᱇ᠳޗ 40ᗩጌਥᥨᩈˊ

• ᥎ᲸَѼ᱇ᠳ፞ֆ֨ᨱտ 70ᗩƥᴱЃ࠼ᨱᨱƥмਁनፇၦሇᲰୈ
ᓥ֬ؤസ࠼ಊˊ

• νᠳᥑ᧼ 75ᗩƥᨅඥظмᡥѼेઉᚊ੧ᠳሇᴱˊ

• ႑סտ 500ᘫॄϥ֏ᠳδርᥨᩈಲّƥм֬ؤസ࠼ಊƥᨅ
ඥѼظмርఉᚽޗᥨᩈκˊ

• Ჸᥒਢ᎐Ⴊᖭळᠳ 1000ᘫॄˊ

• ጌޞຈ᧔ᨀᠳྛൾሇᦾ਼ƥৰҋᅶಲّᗎˊ

мƥѼ᱇ᠳጴࣽޗ 75ᗩൌ᥎Ჸڔ႑סˊၦَޗ 40ᗩസ࠽ƥᲸസ
ѕ࠵ޗญ 55ᗩी᥎ᲸϽˊϛϽेઉ֨ᨱտ 75ᗩƥѼ᱇ᠳޗ᥎Ჸَଢଢᰉѭ
സ࠽ƥၦَտ᧷ 75ᗩƥѼᨭ᧼᳷ሥൌఊցᨱˊ

мκണϥ֏ࣣտሇಇտδ᥎ƥҋᅶḂඓൌࣶୄδ๐য়᥎ᲸλƳ

1. ᳨Ԍᢹಜᴱ៨տኵሇᴱƥϜᠳസޡඓᴱˊຈ KSFOޗཏ
৮ᱤᴱǸǸ0ᘫॄˊ
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2. ᠷठ֛ᓠסڔᰉᗎীᑀݽϔƥظмᠷठ᳷ሥൌኵࣽ1ˊ

3. ை TabᮁᡥḂඓᨆԗఊցาਭˊ

4. ைѮḂඓসᮁൌఊցಲّᗎˊ

5. ơைѮ࠵സ֤֬ఋտഡ֬ؤ PgUpᮁƥርտᯀഽࣶԘఋԗƢ́

6. Ჸസޗᥨᩈκ֨ᨱƥᅶḂඓӟδЌᐷ੯ᢹಜмҋԢұϔᯋˊ

7. ޗ 40ᗩƥ൘ਥḂඓসᮁƥ᥎֏ᧀˊᄕޗḂඓޗఊց᳷ሥˊ

8. Ჸസयѕ࠵ޗญ 55ᗩᲸጌᥨᩈˊ

9. ଢଢᰉѭസ֨࠽ᨱտ 70ᗩˊ

10. ұξᥨᩈϔᐰनḌ

11. ᅶ᳷ሥጴࣽᨱޗ 70ᗩ႑ˊסፄᨱᰉѭƥմఋ᳷ሥƥٞմட
᳷ሥˊ

12. տ 500ᘫॄᴱƥّѼ᱇ᠳሇᗅّᦾ਼ƥᲸᥒਢ᎐Ⴊᖭळ᱇ᠳ 1000ᘫ
ॄˊ

8.8.2 ᰉᚽ

ᰉᚽՔϨڔ᥎Ჸδาδඥƥسν᧼ᲈ৽ሮأƳ

• ᩳᨀޞᱤƥᦾ਼ᠳྛൾৰىҋᅶಲّᗎˊ

• ഡَᨆᨀᚽޞϥ֏ƥұ 500ᘫॄмκˊ

• ᨆԗᥨᩈޗ 70ᗩসؼˊ

• 55ᗩύҜസᧀఉޞ

• 40ᗩᡥ֏ᧀఉޞ

ƥᩤϣीѕᎢޞᥨᩈκᨢՠδϑሩඓဿƥनᨅϑሩඓဿᚽޗѼᕜ

ˊଢ࠷ઉୈᓥ࠷мऑሇϽᡊƥᰉᚽሇٞظᠷठᨅϑሩඓဿƥѼˊ࠰ᡲת

ˊઉ࠷ሩඓဿّ֏ጥ֬ϽƥᢪѼλᰉሇ

೪ၦѼ᱇ᠳनՋᥨᩈˊᨅीଐڇѼሇᲸಲّξᥨᩈϔᐰδᖮơλ

ϔሇތ aƢ́ ϛϽظмनՋᥨᩈƥνᠳՋᥨᩈሇ᥎ࡺѬᒳơλތϔሇ bƢƥ
ᓨՋᥨᩈ֏ಲδϑ൛ሇဿơλތϔሇ cƢƥၦَጌᨅϑ൛ဿᨄണδ
ᥭጌਥྛࡺൾሇᦾ਼नՋᥨᩈơλތϔሇ dƢ́ ༉ଐޗᰉᚽᦾ਼᧼ጫ

ϔƥѼሇ౯Ѹ੶ᱡয়ൾˊѼᅲᖭ֦༉ଐᦾ਼Ҝ࿌оƥᨅीϛСϣ

ᠳҗᤸ᪇ޞ৮ᐰƥᓨνᲸസо៨ˊ

1ഡ࡛ைलᮁሥκሇ 5ᮁኵᡠݽϔ Ǹ́Ǹᢈᓥ༉
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ҋᅶḂඓᰉᚽሇ߰ല༴ጫλƳ

1. ᥭസޡണ 1500ᘫॄᴱƥᨄޗՔᘫਥƥৰীᑀनՋᥨᩈϽˊಃ
ᯀտ࠵ญ 1500 RPMˊᨅظмᡥѼՐଢᨱৰਥྏࡺᨆλᰉˊ

2. ޗ 115ᗩмλƥಇՠδᠯᓠơை ]ᮁƢ́ ᨅѕٌ֤ࠖ֨סϴᡥѼଢ
λൌˊ

3. ҋᅶᢹಜႜᡥᲸസᑖᑛλᰉ

4. ญ࠵ޗ 1000ᘫॄƥಇՠδᠯᓠˊᨅѕ೪ᛀ֤ࠖ֨ƥѫϴٌ
ѕᡥസّ࠽λƥഛջЃᠷठˊ

5. ҋᅶסᰉᗎڔᢹಜႜൌఊցᨱƥѭЃ 70ᗩմடഽƥٞ մᠳఋഽˊ

֤؊ҋᅶྡୃഽƥᰡᨭ᧼ᢹಜႜൌಇഽκሇޗѼ

6. ҋᅶᯀൌᢹಜᴱƥѼᲸሇ࠷ᴱմಃƥٞմीఋᯀഽˊչ
ಯ࠷ᴱୈᓥ࠷ѭظмᨭ᧼ᠷठᥨᩈκሇಚࣗൌኵࣽˊಚّࣗκጥ

֬ᢪλᰉ࠷ઉǸǸࠖ֨ᯀƥಚّࣗλጥ֬ᢪᴱ࠷ᴱ᱇ᠳ

ಃᯀˊ

7. लᢹಜनՋᥨᩈ
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8. ޗ 500ᘫॄಇՠԘ᪇ᠯᓠˊᨅयѕ೪ᛀ֤ࠖ֨ƥмᡫ੧ᠳࠖ֨ؤ
֬സ֤֬ƥұᨉᑛλᰉ

9. յ࡛ᥨᩈκፄƥᰉѭᯀտଢᦹƥৰᅶ᳷ሥᡥᲸസྛൾሇெّޗ
າ৮ˊᨅीǼட৮ǽ౯ѸƥѕफᖮᲸസξᥨᩈ៨ᱤണಚᘫॄሇᥭጌˊ

৮ᐰᓨޞൌᢪƥ༉ଐתኵሇᴱட৮ᰯతሇδᯀഴƥᎢޗ

νδርطሩඓဿˊ

10. ᑖᑛұസᓠາ৮ƥр᱇ᠳᡥύҜസᧀٌᚽޞˊ

11. ᑖᑛَّட᳷ሥƥϜᧀѕޗ 55ᗩসؼᚽޞƥϴीǼFlareǽ́

12. ᚽޞмَƥᅶಲّᗎᡥᲸസұርᐰơलᮁሥκሇ ڔ0ᮁ EnterᮁƢ

13. ѭЃ 40ᗩƥᰉѭസ࠽ᡥ֏ᧀఉᡌޞᱤˊ

14. ைѮḂඓসᮁൌఊց֏ᧀ/ಲّᗎ

15. ѭЃ 30ᗩƥҋᅶքᦹơை bᮁƢᨆδՐଢᲸസᨱˊ

ᲸസӠѮୈᓥмଢᨱ֏ᨆƥಇਥ bᮁৰࠖ֨δဿ֬ؤസ֤֬ƥмҤ
࿌տӠസѬୈസˊ

8.8.3 ԟᯄ֬ؤസ

• ᡷᒳӠᆎքᦹƥை Bᮁˊ

• ᯀଢᦹơைѮ PgDnᮁƢ́

• यພ྆ىຈഽடՠƥժಯơয়าਭλᅶḂඓဿພ྆ىຈഽ
সҜीظмयԢடՠƢ́

• यዐᆀസဿဟਥԟᦾտ OFFѬơைՔ๐ {ᮁƢ́
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8.8.4 ϔᰉᚽ

Ƴᐆᓨϔᰉᚽƥຈݿ᪇ϛჁઔν࡛ୈݿᰉᚽѼ᱇ᠳֆՋࠩƥޗ

• ሇெлعࠆ

• ᭯ᢥሇᨱୈᰉᚽᡅƥݿϛীണᯋൌһ

• ਿֳሇᲰ

• ᥨᩈκՠᄕᲸᶗ

ᠳϔᰉᚽƥयᯀఋտഡ࠵ơைѮ PgUpᮁƢƥסസ࠽мҤ႑סƥ
႑ࢋסઔਢ፞мَƥಃ᥎ᠯᓠˊ

ᰉᚽᠳຈ᥎Ჸᰯޅ࠰ƥޗδϑ߉࠵സޡሇᥨᩈᰉᚽຈ KSFOơᷫᡠ
ሇॠދᰂസޡƢƥᠳຈलδဿሇᥨᩈຈ KHAFơפഢྯസޡƥޗ KSFO
ᠲ 10ᘫࠨƢᠳᰯޅˊ
ᠳᐴϵᰉᚽƥظмҋᅶλᱤሇڎлᨢᲇƥ٦֬าயݥৰᲸّᥨᩈˊᲸ

സѕᒳЃᥨᩈ 5ᘫࠨƥᴱ 1500ᘫॄƥᨱ 120ᗩˊ
fgfs --offset-distance=5 --altitude=1500 --vc=120 --timeofday=noon

ҋᅶ 65ᗩᓨν 70ᗩᨆᨀᚽޞѕᡥቾᥨᩈᰉᚽഛऑˊၦᓨϴ᱇ᠳഛ
ᴱᥑሇఊցহƥݿϛഛఉᨀ࠼ᨱᨱˊݿξ 70ᗩνٌˊ

8.9 ԟЃᲰሇᯅᲢ

ᡷδϑၔພᄬƥ࣯ޗδϑ࠵ሇፄພ፞ಲѱˊϴᡲᨅϑፄພ፞ಲѱ

ሮनޞᱤмᴱᨱ᧿֬ƥၦᓨၔພᄬ፞ޗಲѱᐬϊര֬ˊುᡴᲰᨱѲƥ

ˊၔພᄬሇОටലଓᠽνտδϊᲰޗ

ٌඥᩈᄮƥᲸസއڄޗພށᲸξޗδϑ࠵ሇፄພ፞ಲѱᲸ

δඥሇˊᨅϑፄພ፞ಲѱሮनޞᱤሇ᧿֬नᲸസৰണڻˊ

ѼƥᲸٽƥմνٌˊѼഛԟੴއڄፄພሮनޞᱤሇᨱˊݿϛᨅϑظ

мᡥѼّসୈّؼӝጥƥظ؞мڻѼഛೇୈഛሇஓ᧷ሩሇޞˊ

Ჸസሇፄᨱޗ֨جᲰξѼᲸሇಲّሮٌƥᲰीѕᖪᦳሇᨱ

κˊݿሮनޞᱤѼѕഛઉƥयഛೇஓ᧷ሩሇޞˊ

സैಲّ٬ሇӈƥᲰѕஓཔᲸസሇፄᨱƥᑄሮनّ࠽ϥᲰЭസأ

ˊᯋ๒ᤳᲰ࠰ƥϴᡥѼണഛޞ੧ഛଢˊѕЃᲒഭஓ᧷ሩሇبᱤѼޞ

мκύጕ૮Ճ࡛ᄮᡊƥഛ഻ࠪሇմᲰЭҜᱤ٬ൌሇӈˊൌሷλ

ᱤሇތ៨ˊ

• λތϔሇ a៨ዥುᲰˊᲸٽᠳஓ᧷ᱤᑬᗡሇॠυˊвظмርఉ
ᗅّॠυബّƥϥَीѕஓ᧷ˊᘧണᲰƥѼس᱇ᠳयസ࠽ெّ

Ѽሇሩሇظޞˊ



106 第八章 基础飞行模拟教程

• λތϔሇ bƥᲸٽᨄयᲸസᗅّˊၦᓨണসҜሇൌᲰƥϴी
ЭᠲᱤˊᲸസѕ٬տؼҜӝጌᗅᐰˊ

• λތϔሇ cƥᲸٽұസ࠽ெّॠυˊвᝇၦѕஓ᧷ƥѫᲸസѕᲸങ
ᐰੜˊᨅѕཋᤝδЌᯋˊٌᨅඥሇങᐰੜѕޗᏲኵफᗅب

੧ظઠˊ

• λތϔሇ d៨ዥϽഡѓሇಲਭൌஓ᧷ॠυˊᲸസெّॠυሇসҜƥጬ
੯ӝᠲϴीൌᲰಲّˊᨅѕஓཔᲰሇڻৰᡥᲸസርᲸॠυˊ

Ჸസّসୈّؼӝᗅ࠰ळƸώᔔሇᲸٽѕҋᅶՔѲڔιᡅգಚൌᡝ

ᎨኵሇᡅˊᏡᆒᲸርᐰѼν᱇ᠳᡝᎨˊᎢתಲՋѼᠳᲸሇ

ဿƥ༉ଐ࣯જϣጥ֬ˊѼѕଐտᖪিጥտϽসҜᨄؼҜˊၦَᡥലᕜ

ᳳҋѼଢଢयᲸസெّসୈؼƥൌஓཔᨅᔤጥሇ֤ˊյਥࡺѼظᕜ᱇ᠳ

થᓣδλƥઉᨅीѕୄبലᕜƥीٌϥ֏ѼࣣϵѲርᲸδඥˊѼीν

ѕδርᡥᲸസெّሩඓƥᓨᡥᲸസᲸّሩඓˊ

ᲸሇᥒઉƥᲰӝһीᥒलˊ

8.9.1 ҜᲰ᥎Ჸ

ҜᲰ᥎Ჸώሇˊݿϛസޡᡷᡝѕᩕԏᨅጕ૮Ճƥѕᡥᥨᩈξ

ሦᲰ৮ˊ࠰സޡѕണ࠰ോᥨᩈƥᨅඥӟሇሩሇेظᕜᡥᥨᩈξᲰ

৮ˊ

ᲄᲰ᥎ᲸѕᡥᲸസഛऑ᥎Ჸƥݿϛസᓠξሮनፄພሇᨱ֨ઉࠖ֨Ͻ

ುᲰሇӈƥᲸസ੶֨ᨱտˊ֤ס 55ᗩൌ᥎Ჸˊϴीണ 10ᗩሇ
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ᲄᲰƥᲸസीীᑀണϽ 10ᗩሇፄᨱƥᨅӈسᠳ֨ᨱտሮनޞᱤ 45ᗩी
ˊм᥎ᲸƥϴीᒓቾϽ᥎Ჸ࿌ᥨᥭጌظ

ᲄᲰѕᒓቾ࿌ᥨᥭጌƥᲈᲰմѕࠖ֨ᥭጌˊېઠسδύᗩሇঽᥭƥ

ीѕДᅴ࿌ᥨᥭጌκሇ࠵ঽਧˊՔϨണᥨᩈظмЭύҜ᥎ᲸƥѼظм

ऑሇЭᥨᩈذδҜ᥎ᲸƥৰտᲄᲰˊ

ᠳᚊ੧ᲰّڔᲰᨱƥഡ࡛ᥨؚᢙᯅعࠆୈᓥᨭ᧼ುᐰᆀᢙᯅϥˊذ

δϑ੶ᠳςࠩшሇষԣᥨᩈύವሇᲰّ៸ˊظмெዥᲰᨱڔಲّƥᲰ

ሇᲰّ៸៨ዥᲰᨱތλˊ࠵੧ᥒൌᥒርᥒൌᥒኳƥᢪᲰᨱᥒب៸ّ 5ᗩƳ

νৱሇƥസޡᥨᩈৰνनᲰƥѼ᱇ᠳޗҜᲰϔ᥎Ჸˊ

ഴκᢪξয়᥎ᲸسണύဿνٌƳ

• ᥎Ჸ࿌ᥨƥᲸസѕӵᲰّඓδඥӝᦾˊѼ᱇ᠳᅶಲّᗎൌһƥޗ
ϴᡲѕ᱇ᠳಲّᗎണ᧔࠵ሇᡅൌұनՋᥨᩈˊѼ᱇ᠳޗಜϑ᥎Ჸ

᧼ጫұಲّᗎˊ

• ᥎ᲸмَƥᲸസѕݿϛಲّᗎሇڻᓨᦾ਼ƥѼ᱇ᠳҋᅶ֛ᓠൌһˊ
ᲸസסԗፄϔмَƥѼظмՐलಲّᗎ֛ڔᓠƥၦَनᲰᨆ

һˊκಞᨕनՋᥨᩈˊ

8.9.2 ҜᲰᰉᚽ

ҜᲰᰉᚽξ᥎Ჸᱡয়ሮѨƳ

• һҜᲰनՋᥨᩈ

• ட৮ƥᅶ᳷ሥᡥᲸസ৮ርƥҋᅶಲّᗎցᲸസሇӝᗅࡺյਥޗ
ӗّˊ

• ᲸസظᕜѕδҜസᧀԌޞƥᅶಲّᗎᡥᲸസذδҜസᧀޞˊ

ሮਁሇഴᐷᗩظм؝ᓣƳslip landing. δᎺಞ፣Ƴcrabذ landing1

1ᄕƥᨅύᎺᑢ߰ህ᭔ఉѕெٌّδϑᲃᱤ Ǹ́Ǹᢈᓥ༉

http://en.wikipedia.org/wiki/Slip_landing
http://en.wikipedia.org/wiki/Crab_landing
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8.9.3 Ჰϔ࿌ޗ

10ᗩмλሇᲰƥनࠈರᐧ 172Pൌᢪৰν᱇ᠳႯռሇࠨᄮˊѫፇၦࠖ࠵
ሇᲰѕᡥᲸസӗಧᅲᖭयԢ௹ᓟˊ

ᘧาயޞᱤണᲰሇ࿌ƥظмयาயݥᒳຈ᧔࠵ሇᲰƥຈ 20
ᗩˊᨅඥሇᲰчѲӈᥙмयᲸസӗಧᅲᖭ௹ᓟˊδϑ੯लሇ᭯ᢥीظᕜ

ᡥᲸസ࠼Ѐˊ

ሇؑմѼ੶向风的风向顶杆ˊᨅ᱇ᠳᅶႪᄮሇؑᄮӟδဿᡊƳ

• ᲰЭ 12ဿಲّơ֏ಲƢ٬ൌƥᨅຈ᧔ىϨᨼ᧡ƥّ 12ဿಲ
ّఋ᳷ሥƥסᰉᗎѕᡥസैጬጬ᥎ˊᨅඥظмᲸസޗᲰϔ

௹ᓟˊ

• ᲰЭ 10ဿಲّơস֏ಲƢ٬ൌƥय᳷ሥّ 10ဿಲّఋƥᨅ
ଐڇסᰉᗎՔϨݽϔƥٌসҜ֛ᓠّκᓨؼҜ֛ᓠّλˊᨅඥѕ

؊ѮসҜസᓠৰؼסҜസᓠˊٌᨅϴᲸസᲰ٬ᓟഡጴފ

ሇѬᒳˊ

• ᲰЭ 8ဿಲّơসَಲƢ٬ൌˊѼϴᡲय౯ѸሮأƥмҤᡥ
সസᓠఋّޞᱤˊݿѼ᱇ᠳఋഽտ 4ဿѬᒳƥ᭯ƚұ᳷ሥޗ 8
ဿѬᒳˊؼҜ֛ᓠّλሇѬᒳƥ࣯ሇѸᅶξक़൙δඥˊٌᨄ

ᕜࠖ֨ؼҜസᓠሇ֤סƥᨅрᠳሇˊሮਁሇসҜ֛ᓠّκϴ

ˊ֤סмᰉѭসҜസᓠሇظ

• ᲰЭَಲ٬ൌƥϴी 6ဿಲّˊᨅӈட᳷ሥơெّ 6
ဿಲّƢ́ ّκሇסᰉᗎѕᡥैᓠّλఋˊᓨᨅϴഡ҅Ѭᒳˊݿϛ

ਿᲰѕयैᓠఋّޞᱤˊᝇၦᨅδဿᰯмᄮᡊƥѫസैᡷᡝীᑀᓣ

տᨅδဿˊ

സ֤֬ˊᓨᲰЭَᱤ٬ൌƥѼ֬ؤ࠰नᲰጥ֬ƥմ᱇ᠳഛ

ϴᡲටലν᱇ᠳ֬ؤസ֤֬ˊұ֬ؤസޗഡѭ᱇ຸˊ

Ⴏռሇƥᦾ਼ᠳႯռଢˊδ๐سӟδဿಅ֬ˊଢଢጥ֬ৰᣜଞᓣ

᳷ሥሇᡅƥᨉᑛሇनᲰሇಲّఋഽˊᨉᑛሇᰉѭ֬ؤസఋ֤ˊֆ༉ଐ

ҋᅶքᦹνᠳ࠷ძƥᡥᲸസፇၦքӠƥظᕜ࡛ᨆԗᲰयᲸസ٬ᓟሇ

ᡅˊ

8.10 ᖪ֬᳷о

ᖪ֬᳷оৰνδϑǼംᕜǽሇᲸٽƥ࣯سᕜᡊՂδЌᎢתִࠪ

֬ˊѼѸϛᲸٽ੶δርԟ༉δժّ֬ˊӟ࡛ޗԢؤᅴ᭯ᢥԟᯄᖪ֬

᳷ሇՋࠩƥುᡴޗሻँᲸᨄาயݥˊ

ᖪ֬᳷оࣴ᠆ޗ᳷ሥሇؼҜƳ
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ைκᱤሇ APைᬋൌ٦֬ˊᖪ֬᳷ीਥࡺఊցᲸസሇิ࿑ƥᡥസᓠұ
ξޞ৮ᐰ৮Ḍˊλތዥƥᖪ֬᳷оκѕണᗡሇ ROLඓˊᠳԟ
ᯄᖪ֬᳷ை APைᬋظˊ

Ѽை HDG ைᬋᖪ֬᳷оѕᡥᲸസᲸّৰұൺϑᗅّƥᨅϑ
ᗅّظмᨭ᧼ಲѬ᯿ៀоሇᐗᗡྡඓൌᡷࣽơᢝᠶ 8.7.6 ᗩƢ́ HDG ៨ዥ
HeadingơᗅّƢ́ ைδ๐ᖪ֬᳷оκሇ HDGைᬋѕݽտิ࿑ఊցาਭ
ơϴظмᅶ APைᬋԟᯄᖪ֬᳷оƢ́

ALTˉUPڔ DNைᬋᅶൌٴᢁᖪ֬᳷оƥᠳϣఊց߄ርᨱᄈơVSƢƥ
ᠳϣఊցᴱৰұơALTƢ́ ᠳϽᡊഛࠈ࠰ರᐧ 172Pᖪ֬᳷оሇᴱᐜา
ਭƥظм؝ᓣಞƳBendix Kingሇᒧ፠

8.11 ၦَځƸ

ጫᡬᡊϽࠈರᐧ 172 ሇ߰ലᲸಲˊЭᨅѼظмఇᐇ Flight-
GearటҖሇഛ࠰Ⴏપˊ
ѼతϽጫሇԬऑмَƥѼظмሷሷലெሇԢвጫƥຈ

ᲸّԢвസޡƥ࠶Ңν҅ሇо៨ᲸмؠርסസሇᲸˊ

ጫᆒ᧼ϽδЌሻँᲸٽ੶ԟੴሇᯅᲢƳ

• תѲҋᅶሻँሇේඇ

https://dealer.bendixking.com/servlet/com.honeywell.aes.utility.PDFDownLoadServlet?FileName=/TechPubs/repository/006-18034-0000_3.pdf
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• ಊ࠼സ֬ؤؠቾᥨᩈӟᐈનᰉᚽƥмޗѲ

• ພჁՃൌफᗅ࠶ڔؿᠸˉುᐰᆀҴˉތພᠸˉᗅ࠵௳Ѳҗ

• ѲնਢᲸᡝհƥৰைԢᏲኵᲸ

• ˊുм੧տኵሇੴڔႄˉٽѲಇᒳО

• ݥԢвᲸڔعࠆᄮࠨѲ

• ԢᐄᑏؠᎵ࠰ᄮࠨѲ

• ಊ࠼ϑᐄᑏሇهᄮᲸസࠨѲ

ጫϴണཕؠഛᴱᐜᲸസሇႯપƥׇஷƳ

• ᥎ᚽ൳ሇಃಇ

• හᥭሇៀහبظ

• സ֬ؤ࠰

• സ֬ؤພਭܢ

8.12 ᶛᣖ

ᶛᣖƳ

• Benno Schulenbergড়ᐕϽಞϔሇᘫಞ᭯ᢥ

• Albert Frankٴᢁ࠵Ჸٽሇಚ௳ৰһϽഴપ᭯ᢥ

• Vassilii Khachaturovѕണԟ FlightGearሇಱႯપ

• Dene MaxwellണԟޗWindows MeλՠᄕᯅᲢሇࠨᄮ

• Mark Akermannڔ Paul Surgeonଓᣖврሇࠩ༉

• Michael “Sam van der Mac” MaciejewskiᓟᢈϽጫሇ༆ԝᢣႝലৰ
यԢᅶտϽெ

• FlightGearᩨхղ៨هѬᒧءሇၔੴড়֭

• 4p8ጫҋᅶϽഥء Frdric Clothሇᒧᲃፄᯋ

http://www.4p8.com


8.13 其它机型 111

8.13 Ԣ࣯സ߉

ীᑀБ؟ේඇϽണԟЃࠈರᐧ 172Pሇಚ௳ƥδϑᲸٽഥءँ
ϽৰണԵޣ߅࠰࠷ƥᓨςޗาயݥϴӟϽ࠰༻ᢌᲸˊലᗩሇԬ

ऑ߰ЃޗาயݥᲸԢ࣯സ߉ሇᑀᴋƥಚ௳ৰνᩤϣظᱢˊनЃЫᐾሮਁ

ሇസ߉౯ѸണᅶƥѫЦЦ࿕ᥙ߰ലᲸˊ

8.13.1 Ѳᰉᚽ Cherokee Warrior II

Cherokee Warrior IIຈࠈರᐧ 172PഛᴱᐜˊݿϛԢλתᓠκأᡅᡷᡝޗ
ҜᲰണᩤϣଓˊࣶԘಇՠሇᠯᓠటҖϽഛ࠰ՐᨱƥৰظᡥԢޗഛቾሇ

ᥭጌԬᰉᚽˊ

ޗ FlightGear᥎Ჸࠈڔರᐧ 172Pδඥሇˊޗሻँϔƥύᓥሇේඇ
ˊৰνࣶԘδඥת

༉ଐ Cherokee Warrior IIᰉᚽണळᡲνٌƳ

• ৮ᲸՋࠩᚽޞƥᢹಜႜ੶ጬ੯֏ఋƥмᡥ᳷ሥޗࠨϔᯋѬᒳˊ

• ഡ҅ᰉᚽሇᦾᨱጬጬѭЃᦾᨱ៨ሇᑬᗡ࠵ˊߨךᖮұ៨፟ርˊ

• ᰉᚽسҋᅶύᠯᓠƥνᠳಃᯀ࠰࠷ˊ

• ರᐧࠈሇ᧼ጫξޞఉڔѼұύᠯᓠᰉᚽƥட৮ 172P δඥ
ሇ ၦ́ᓨιᠯᓠѕᡥፄᨱ೪ᛀλᰉƥѕઉᨱఉᡌᥨᩈৰઉӠѮ ༉́

ଐेઉᰉѭ֏ᧀ ớϴظмޗᨆᨀҋᅶιᠯᓠλᰉƥᓨνಃ

ᯀˊޗᎁЁّᎁιᠯᓠ᧼ྗਥࡺनՋᥨᩈƥν᧼ұύᠯᓠ

ৰಃᯀѨϨᎢתδЌˊδϑണᥗሇႯᄑ৮ጴᲸտᥨᩈԗحဿƥ

ၦَय֬ؤസᢹտഡѭৰಇՠιᠯᓠˊᲸസՔϨርఉᚽޗᥨᩈκˊ

ಲണᥗѫϴᕜՑ1ىƢ

ರᐧࠈሻँϔƥޗ 172Pຈ Cherokee Warrior IIഛണѓֶሇᎵᱢᨀസ
ᓠϔᯋৰᴱЃ֬ؤസˊذᨄണδϑᖪ֬ᦾ௮ਥԟˊᨅଐڇѼν᱇ᠳ

സϥᯋሇᯅᲢˊᓨ֬ؤᲸϔԟ༉ႄտޗ Cherokee Warrior IIሇᎵթ
ጌሇƥޗύҜസᓠৰѭЃ֬ؤസˊᨅଐڇѼ᱇ᠳޗᲸϔᠳνಯժ௮ύϑ

ᎵƥδϑᎵຈذδϑᎵƥմѕᨲୄᲸസሇνጴࣽˊᓨѭЃ֬ؤ

സմ᱇ᠳѼൌఊցႄ༑ࠩڔᅶႄ༑ˊ

δЌ᭔ఉƳ

• http://en.wikipedia.org/wiki/Piper_Cherokee

1ᢈᓥЛ༻ƥޗ FlightGearᘧᅶᰉᚽƥ᱇ᠳ᧔ᴱሇఊցᴱᕜ֤ƥٞմऑᨲ
ୄఉޞቬᯋ᧼ᴱλᰉᄈơᥑ᧼ 300ᘫॄ/թƢƥണظᕜनസᧀᨲୄ௬ޫˊݿνਢᡩᅶ
Ⴏಲਭᰉᚽ Ǹ́Ǹᢈᓥ༉

http://en.wikipedia.org/wiki/Piper_Cherokee
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• http://freechecklists.net/Resources/Piper/PA-28-151+Warrior/ 1

8.13.2 Ѳ᥎ᰉ Piper J3 Cub

Piper J3 Cubξࠈರᐧ 172Pڔ Cherokee Warrior IIണ࠵ሇνٌˊࠈರ
ᐧ 172Pڔ Cherokee Warrior IIሇ᥎ᚽ൳֏ιဿਭơϴी֏സᧀޗϜസᧀ
ሇ֏ᱤƢƥᓨ Piper J3 CubَιဿਭሇᲸസơϜസᧀޗ֏Ƣ́ َιဿਭᲸസޗ
᥎Ჸڔᰉᚽഛᰯޅˊᥨᩈκ࿌ᥨ᥎ᲸƥѼ᱇ᠳഛ֨ጴӡሇҋᅶಲّᗎᦃ

൙ˊPiper J3 CubЫᐾَιဿਭᲸസഡ࡛ሇസ߉ƥىሇ༴ጫظмഛᎢת
ሇ᥎Ჸڔᰉᚽˊ࠼ᨱᨱᆒ੯ѭЃ 40 mphơᲸസፄᨱм mphൌ៨ዥƢơ࠵
ญ 27ᗩƢ́ ᥎ᲸѭЃ 50 mphˊ

ޗᲸ Piper J3 CubሇᑀᴋَّࣶԘடഽƥٌ֬ؤസᯀఋտഡ
য়᥎ᲸδඥϽˊၦڔϔˊَᱤीݽмَƥଢଢय᳷ሥޞ֏ᧀጌˊ࠵

َᡥᲸസ֨ᨱտ 50 mphˊၦَఊց᳷ሥᡥᲸസᆒᴱЃ 50 mphൌ႑סˊ
ᰉᚽ༴ጫξ 172νδඥƥݿϛᨅ൳Ჸസണᠯᓠƥᓨςᱡয়ˊ

1. 500ᘫॄᴱৰұǼ࡛ǽ52 mphᨱनՋᥨᩈˊᡥ֬ؤസሣ࣒नՋ
ᥨᩈԗحƥ֬ؤസሣ࣒ѕࣶԘѮᥨᩈˊᠳሷᥨᩈሇѬᒳƥଢ

ଢఋഽၦَடݽয়ˊ

2. ᥨᩈԗحनՋо៨൙ሇѬᒳơѼሇᠺᐰظмፅ᧼о៨൙Ƣƥಃ
ᯀտՔϨഡѭৰਥّࡺᥨᩈԗحҼՁˊҋᅶ᳷ሥұ 52 mphˊ
Ѽؤᄕᖪিّ᭯᧼ᥨᩈ᧵ᒃմጬጬఋơ༉ଐδᔤलᲰظмन

Piper J3 CubДᅴ᧔࠵ڻƢ́

3. ட৮ৰᡥ֬ؤസᒳЃഡѭˊνᠳடሇ࠷ძƥᡥസᧀ᳨Ԍఉᡌᥨᩈˊ

4. സᧀఉᡌᥨᩈмَƥ推杆мҤᡥَᧀፄˊѼϴᡲѕៀහѕౠ
տᥨᩈƥᓨᲸസϴѕᓟ᧼ൌৰ௬ޫٟˊၦᓨδժᨄ OKˊസᓠሇᤄᡅ
ѕᡥᲸസଢλൌơνᠳޗԢвസ߉κఋഽƥҤੋξ Piper J3
CubሮѨˊᨅඥӟѕफᖮᓟᠵƢ

5. ᳷ሥীᑀఋտഡ࠵ƥைѮḂඓসᮁఊցಲّᗎƥᡥᲸസޗᥨᩈ
ϔᐰ࿌ˊᨅৰνᎢתƥδϑፌᯀνᠳޗᲸസյյّসᦾሇӈी

ᢪᲸസীᑀّসᦾϽˊ

6. ᨱীᑀѭơಲّᗎఊցϴጴࣽϽƢƥѼѕሷտَᧀѕᚽտޞκˊ
൘ਥḂඓসᮁৰݽտ᳷ሥఊցาਭƥৰय᳷ሥࣶԘَّடˊസै

ఉᡌޞᱤᓨസ࠽ᴱˊᄕޗѼظмҋᅶസᧀքᦹơை bᮁƢơҋᅶ
քᦹ࠷ೇƥസ࠽ѕౠտޞᱤƢ́

κᱤᨕሇ᥎Ჸ༴ጫξᎁδᰉᚽ༴ጫनਁˊᨄണδϑᎁЁ᥎Ჸ༴ጫξᎁ

Ёᰉᚽ༴ጫनਁƥၦᓨৰണୄ֧ƥмϴԵՠൌˊ

1᭔ఉϴണᅶ http://wiki.flightgear.org/Piper_Cherokee_Warrior_IIǸǸᢈᓥ༉

http://freechecklists.net/Resources/Piper/PA-28-151+Warrior/
http://wiki.flightgear.org/Piper_Cherokee_Warrior_II
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8.13.3 ພਭᲸസܢѲ᥎ᰉ

᥎ᲸܢພਭᲸസᎢתƥѫѼ੶ണઉᨱਁأᕜ֤ ޗ́ FlightGearλഡ
ພਭᲸസA-4ܢ๑ሇܛ Skyhawk ޗ́ Linuxλظмҋᅶڎл -aircraft=a4-uiucƥ

֏ట࣯ীᑀࣴ᠆Ͻˊ

λᱤδϑǼᎢശሇǽ᥎Ჸ༴ጫƳ

• ை hᮁύ๐м୧ਥᐗᗡৰԘ॓ሇ HUDˊᯀ೪ዥޗ HUDሇഡসҜˊ

• ፄᨱ៨ޗо៨൙সκ᪇мǼKIASǽ៨ዥˊѼϴظмҋᅶ HUDκሇፄ
ᨱெዥˊ

• यᯀఋտ 1
2 Ѭᒳˊ

• ұ᳷ሥޗԢَடጫ 1
2 ሇѬᒳơλތዥƥތϔᐰؼҜሇᐗᗡ

Ꮄ࠽Ƣ

• ν᱇ᠳδࣽᅶಲّᗎмұᥨᩈಲّƥݿϛᲸസѕޗԢӝጌᥨᩈ֏᥎
Ჸ ớϛϽǼࣴԘǽ᥎ᠶƥᨄᠳұޗᥨᩈϔᐰሇƥѫनշࣣᓥൌᢪ

ᅶಲّᗎѕંኺƢ

• ᥑ᧼ 160ᗩƥᲸസѕ᥎֏ᧀƥ፞ֆட౯ᐨഽտϔ፞Ѭୈጬَّƥ
ᨅѕᡥᲸസጴࣽޗፄᨱ 200 ᗩơᨅѕᡥᲸസ৮࿌ሇ႑סƢƥϴνቹ
ᩈϛѲ 200ᗩƥनሻँ A-4ൌᢪνኵˊᓨഛৌഫҋᅶ AOA
ơᠶλಞƢ́

• ை gᮁಃ᥎᥎ᚽ൳ˊ

• ұ 1
2 ሇ֬ؤസఋ֤ƥୈᓥ 200ᗩൌፅ᧼Ѕौˊୈᓥಃտ 1

4 সؼൌ

য়ᲸơၦѼظмᅶԘ֬ؤസఋ֤ᲸƥഛണϪᥗƢ́
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ഛǼᐈਵǽሇ᥎Ჸ༴ጫξሮѨƥνٌሇƥҋᅶԘ᪇֬ؤസఋ֤ˊᲸ

സ႑סઉᓨςѼ᱇ᠳഛᰏঋሇ႑סᡅмᑢ 200ᗩˊϴ᱇ᠳഛઉሇಃ᥎
᥎ᚽ൳ˊ

ᰉᚽܢພਭᲸസڔल߉ៀහᲸസಲνδඥˊᨭ᧼ޗᒧκտሇδЌ

ಞ፣ƥᨅሇᰉᚽಲਭƳ

• ᥭጌᥨᩈᨇƥұ 2000ᘫॄᴱ 200ᗩᨱˊၦَಇλ᥎ᚽ൳ơை
GᮁƢৰಇՠԘ᪇ᠯᓠơԞιƥைι๐ ]ᮁƢ́

• ጴࣽұ 1000ᘫॄৰՋኵՐᨱտ 150ᗩˊҋᅶסᰉᗎఊցᴱƥҋᅶ
ᯀఊցᨱơξࠈರᐧ࡛ሮأƢ

• ऺᢌनՋᥨᩈ

• ƸѼ᱇ᠳҋᅶځᥨᩈҼՁّࡺѲቹᩈѲ੶ਥ HUDƴࣶ ಜሇ HUD
ണ࠰ႯપˊλތˊѼሷտǼ0ǽᐰξᥨᩈԗحϥᯋሇǼᥭጌǽƥ
Ǽ0ǽᐰξǼ−10ǽဿᐰϥᯋᥭጌሇ 25%ˊᢪظмਥࡺҼՁˊՋ
ᥨᩈԗࠨحơλތሇǼᥭጌǽ࠵ญ 64%ƥᥭጌᰉᚽᨄᨇƢ́

ᡥрൌᡊδλƥύോඓዥϛǼ0ǽሇາ৮ᐰඓዥޞ৮ᐰˊϴी
າ৮ᐰሇѬᒳƥޞᄬ৮ሇˊѼቈቐनՋᨅύോǼ0ǽᐰƥѼ
ሇሩԍາ৮ሇˊᄕޗᠷठǼ−10ǽሇᐰƥᨅ៨ዥᄮາ৮ᐰλ 10°
ሇѬᒳˊϴीᢪƳѼሷሩඓǼᰢᜦǽޗǼ0ǽᐰмλƥѼ᱇ᠳ
ሩԍᰉѭ 10°ሷǼ−10ǽሇᐰࠨሇǼᰢᜦǽႪѱˊᢪϑᠳሇຈ

ᠳሷѼሇᲸհᗒƥѬЃǼ−10ǽᐰሇѬᒳˊвޗണϑОƥܤ

സƥ᱇ᠳ᥎࠽ 10°ˊϴीᢪвሷտѼሇᲸസޞޗࠨ৮ᐰκ 10°ሇѬ
ᒳˊκތዥƥᥨᩈԗޗحᐗᗡǼ−10ǽᐰሇ 64%ሇѬᒳˊᨅी
ଐڇѼ᱇ᠳᰉѭᠺᐰ 6.4°мሷտᥨᩈԗحဿƥϴीλᰉᡅ᱇ᠳ
6.4°ơ࠷ᰏϽƢ́ м HUDظмড়֭Ѽ༻λᰉሇᡅˊܢພਭᲸസ
᱇ᠳ 2.5°ơഡ࠵ 3°ƢሇλᰉᡅƥϴीᥭጌǼ−10ǽᐰ 25%ơഡ࠵
30%Ƣ́
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• ਥࡺλᰉտᥨᩈƥҋᅶ᳷ሥұनՋƥҋᅶᯀഽұ 150ᗩᨱˊ

• ༉ଐᄮາ৮ᐰξᥨᩈԗحϥᯋሇᡅƥ੶ұޗ 2.5ơ25%ሇ
10°ᐰƢ

◦ ᘧᡅᴱЃ 2.5°ƥᢪѼᴱЃλᰉੜƥѼ᱇ᠳഛઉሇλᰉᴱˊ
ٌᰉѭ֬ؤസ֤֬ৰᰉѭസ࠽ˊ

◦ ᘧᡅѭЃ 2.5°ƥᢪѼѭЃλᰉੜƥνѕᢪᡥѼࠖ֨ᴱƥ
ᓨѼνᠳᰉѭᴱ࠷ઉˊٌࠖ֨֬ؤസఋ֤ৰጬസ࠽ˊ

• ᱡয়ఉᨀᥨᩈԗحƥνᠳட৮ƥνᠳӵࠈರᐧ 172Pᩤඥடഽˊس
᱇ᠳᡥᲸസᴱᨱఉᡌޞᱤƥᡥᲸസአޗᥨᩈκˊϴीᢪιϑസᧀՔ

Ϩٌᚽޞˊၦَय֬ؤസಃտଢᦹơѼऺᢌᨭ᧼டഽᡥᲸസ

Ӡޗᥨᩈƥѕᡥസ࠽ძၦᴱƥ F-16κѕվտസैƥണظᕜᨲ
ୄ௬ޫƢ́

• ைѮ b ᮁৰҋᅶಲّᗎᡥᲸസनՋᥨᩈˊس᱇ᠳलሇಲّᗎጥ֬ƥ
ٞմᲸസണظᕜѕҜᓟˊ

ዥƥѼތλሻँϔƥHUDѕటҖδϑெዥᲸസጥ֬ሇྡඓˊѕޗ
ƥحᄮາ৮ᐰκˊѼλᰉनՋᥨᩈԗޗᴱᲸƥྡඓѕࣽފδϑޗ

Ѽ᱇ᠳयྡඓनՋᥨᩈԗحƥᨅѕऑৰᏲኵनՋᥨᩈơFlightGear
ሇ HUDϔᯋണδϑᚣੋඓƥണϴണড়֭ƥѫሩሇνδඥˊ࣯៨ዥϽ
Ჸസസ࠽ሇெّˊຈѼм᧔ѭሇᨱّޞᱤλᰉƥྡඓਁᢜெّޞᱤƥ

ၦᓨ FlightGearሇᚣੋѕெّፄϔˊذ B-52κሇ HUDണᨱྡඓƥޗᰉ
ᚽണᅶƢ́

ٌඥޗሻँϔƥHUDᨄѕണδോ−2.5°ᐰൌ֭צտኵλᰉᡅˊس
ᠳयᐰұޗᥨᩈԗظحˊ

ԟЃፄᨱƥઉᨱሇԶസҗᤸЃҋᅶ᧾ᡅˊ᧾ᡅơAoAƢസᓠξሮ
नພ༴ϥᯋሇ᭦ᡅˊұഡѓሇ᧾ᡅᰉᚽണϑ࡛ࠨνᅶҗᤸЃᲸസሇ

ƥीٌഡѓሇፄᨱδඥˊϛϽұ๐ᚽޞሇ᧾ᡅኵƥѼ᱇ᠳұ

ኵሇፄᨱƥುᡴѲˊ
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᧾ᡅϴޗ HUDκ೪ዥՠൌϽƥλތሇιϑဢˊκ᪇ሇ ∨К᥎ƥ៨
ዥѼሇ᧾ᡅ࠵࠷ƥ᱇ᠳّλҼˊλᱤሇ ∧К᥎៨ዥ᧾ᡅ࠷लƥ᱇ᠳّκ
տλᰉᄈƥѼ᱇ᠳٌڻϔᯋሇ⃝៨ዥ᧾ᡅ࡛ˊ೪ၦƥҼсѕˊ࠽
ˊᯀሇᢹᗩى

ರᐧࠈ 172Pڔ A-4 Skyhawkύϑ൚፨ƥ࠰࠵ಚᲸസޗᨅύϑ൚፨
ϥᯋˊѼᕜ࠲తᨅύጕᲸസơڔδύጕَιဿਭᲸസƢƥѼयѕሄ

ˊಚᲸസሇ᥎ᰉ࠰࠵

160ᗩन F-16ൌᢪىሇᰉᚽᨱƥၦϴ᱇ᠳᲸസᚽޗᥨᩈሇδ
ቬᯋƥᢹಜᯀᡥ֬ؤസտഡѭᦾᨱƥٞմѕ᭯᧼ᥨᩈˊνᅶᓣᠯᓠƥ

Ѩ࣯рѕޗ᥎ᚽ൳ಇλᖪ֬ಇՠơ؝ᓣ 8.7.4ണԟ࠼ᨱሇᡬᡊƢ́
नயሇ༆ᲀ 737ൌᢪƥ140Ƿ 150ᗩмؠԘ᪇ 8ᠯᓠԘ᪇ಇՠظм

࡛ሇᰉᚽˊၦᓨνᠳሬሩሮҴƥݿϛسണळሇᑀᴋƥϴണᐇρ

χሇಚ௳ˊᚽޞᨱξሮԟƥწ 140ᗩፄˊ༆ᲀ 737Ѩ᱇ᠳൾ
ˊሇட৮ƥட৮౯Ѹᠳഛೇ1ڔ

ᡬᡊࠈರᐧ ڔ172 A-4 Skyhawkሇ᥎Ჸ༴ጫƥਢᡩѼयסᰉᗎடտ
Ԣ 1

2 ሇѬᒳˊν᧼नЃ Pilatus PC-7ৰᱡƥұסᰉᗎݽϔˊᡥᲸസ֨
ᨱտ 100ᗩƥၦَൾڔடഽˊᰉᚽਥࡺनՋᥨᩈƥಇՠԘ᪇ᠯᓠνᠳಃ
ᯀˊᥒ᧼ᥨᩈԗحмَƥಃᯀˊሷ᥎ൌ 100ᗩ࡛ሇᰉᚽᨱˊ

ರᐧࠈ 310ϴƥᥨᩈ֨ᨱഡ࡛ұסᰉᗎݽϔˊᲸസѕݿϛѼ
ಇՠሇδᠯᓠᖪি᥎സˊ࠽Ѽδርұ᳷ሥَடƥസ࠽ѕઉᨱс

᥎ᓨѼϴѕᱤनظઠሇҼсᯅᲢˊ

࠰யሇᲸസƥຈ߉࠵ᗅᐰऄസୈઉᨱᲸസƥ᱇ᠳઉᨱሇႪᄮᡝᎨˊ

ၦَ᱇ᠳڎޗл֨ԗ -model-hz=480 ऑᰉ࠷ᄕᲸസνؤˊಚ؝

ᚽƥظмऺᢌҋᅶᨅϑᨢᲇˊ

ᰉᚽࠈರᐧ 172PሇӈƥԢँᡅຈܢພਭሇ 2.5°ᠳᰏˊၦѼظм
֤؊ԇᡲˊୈᓥѸϛϯऄѼሇᓼഷѕनੋޞƥ֏టᥨᩈ֏ಲޞलᡅᚽޗ

ຈ᧔ଓǾǾ

8.13.4 Ѳ᥎ᰉ P-51DǼᳮǽ

Ѽണസѕ᳷δ൳ P-51ǼᳮǽٖƸϴᡲνѕˊԢँᲸസሇ᥎ᰉ
ᰔˊѼ᱇ᠳ࠰ᡨᐴƥᓨ P-51DǼᳮǽסԗፄϔмَीСϣᰔϽˊ

ᓣ༆ᲀ؝1 737手册ƥয়ᰉᚽᨱޗ 135Ƿ 150ᗩϥᯋƥᠯᓠ 15ƥᓨνԘ᪇ಇՠˊ
ᱤޞᥭޗ 50ᘫॄসؼਥࡺட৮ƥৰൾڔಃᯀտଢᦹ Ǹ́Ǹᢈᓥ༉

http://en.wikipedia.org/wiki/P-51_Mustang
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࣯ऑ᳷ˊ

ሇνٌ࠵घႯತസˊഡࠈڔဟǽܢϔѭᴱƥP-51νѕ࡛᧼Ǽޗ
δϑνٌƥذˊസ֬પڔмұಊᕜظᴱፄˊಌസፓԗᴱፄмَƥP-51ޗ
P-51ണ࡛ሇ༴ᐰ߉ᠷƥݿظмຈǼܢဟǽᲸሇഛᨇˊᨅύ࠵νٌƥҋ
੧ P-51ظмϛᧂှസᨇጫᗅƥᡥᧂှب੧ഛണಊᄈϴᕜണಊ୧աᐧᏯˊ
ᠳޗ Linuxλ٦֬ P-51DǼᳮǽظмҋᅶڎл؝ಚ -aircraft=p51d

ޗ FlightGear᥎Ჸ P-51Dƥᠯᓠಇՠδˊय౯ᐨഽࣶԘَّடƥؤ
֬സఋտഡ࠵ƥৰைѮḂඓসᮁఊցಲّᗎƥмұޗᥨᩈκˊδೄѼ᧷տ

100 mphƥፇၦयಲّᗎّؼᦢԘጫሇ 1/3ˊઉᨱ൘ਥḂඓসᮁৰఋഽм᥎
ैᧀơνᠳఋ࠰࠷ƥ࡛यैᧀ᥎ظƢ́ ᄕޗұḂඓসᮁಇਥƥޗس

੶ᠳनಲّᗎӟᢹಜˊ࠵ޗญ 150 mphሇӈடഽᡥᲸസ႑סˊνᠳઁᡫ
ಃݽ᥎ᚽ൳ڔᠯᓠˊ

ᦾ਼νᠳ࠷ᰏƥѼظᕜѕؚ࠼ఊցৰസˊ

ᠳᰉᚽƥಇՠԘ᪇ᠯᓠৰಇλ᥎ᚽ൳ˊ130 mphሷൌν᭯ƥഡ࠵ 140
mphˊЭ 1000ᘫॄਥࡺᨆᨀৰмѭᡅҼՁƥीܢٌພസˊᨆԗᥨᩈ
мَƥࣶԘԟᯄ֬ؤസơை {ᮁƢ́ νᠳᲸ᧼ᥨᩈˊेઉयസᧀᚽޗᥨᩈκ

ơीӵܢພസƢ́ ҋᅶಲّᗎᡥᲸസᥨᩈϔᐰˊَᧀᚽޗᥨᩈκƥൾڔ

டഽмҤᡥസैᐈᤘᥨᩈˊᑖᑛҋᅶಲّᗎఊցᲸസƥᄕޗസैীᑀޞޗᱤ

κϽˊை᱇ҋᅶքᦹˊ

8.13.5 Ѳ᥎ᰉ B-52Ǽٌྛौ߽ߋǽ

FlightGearሇ B-52Fᱡয়ୄ֧ƥϴഡܛ๑ሇᲸസˊB-52Fࠈڔರ
ᐧ 172PሇνٌϜᠳണƳ

• B-52᥎֬᱇ᠳᡷᒳӠᆎքᦹৰಇՠᠯᓠˊ

• ᠯᓠسണύጕჁઔƳಃ᥎ڔಇՠˊಇՠଐڇസᓠκഛ֤ס࠰ƥᓨν
ՐᨱˊѼՐᨱƥ᱇ᠳҋᅶᑆ༴൙ƥ࣯рޗസᓠκಲˊை kᮁ
᥎ᑆ༴൙ƥைס jᮁಃ᥎ˊᑆ༴൙ണζޮˊ

• ರᐧࠈ 172PሇϜസᧀണύϑƥᲸസύҜδ᧵δϑˊϛϽᡥസᧀٌᚽ
ᱤ৮ޞƥѼ᱇ᠳұസᓠξޞ B́-52FሇϜസᧀണ֏َύࡐˊᓨϛϽ
ᡥണᨅЌϜᧀᚽޞƥѼ᱇ᠳᡥസѱξޞᱤ৮ˊ

ᨅሇ B-52F᥎Ჸ༴ጫƳ

• य᳷ሥ推տԘ᪇ጫ 1
3 ሇѬᒳˊ

• ఋ֤࠵സఋտഡ֬ؤ

• ൘ਥӠᆎքᦹơை BᮁƢ

• ைѮḂඓসᮁఊցಲّᗎƥмᡥᲸസޗᥨᩈϔᐰ
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• B-52F᱇ᠳԘ᪇ᥨᩈൌ᥎ᲸơKSFOƢ́

•  B-52Fጌਥޞᱤƥ࠵ญ 190ᗩीظм࡛ሇᲸտδࣽᴱϽ

• ಃ᥎ᠯᓠڔ᥎ᚽ൳ˊ

ᠳᰉᚽƥB-52ሇ HUDীᑀటҖϽᲸസੋჁሇྡඓƥޗκᱤܢພ
സᩤδᗩᢪሇˊѼس᱇ᠳयᩤϑތඓनՋᲸസሇϔᯋˊৰұѭЃᄮາ

৮ᐰ 2.5°ሇѬᒳˊ130ᗩտ 140ᗩሷ᥎ൌىᰉᚽˊұ᧾ᡅޗ 3°ƥ੶
ᡠӗّҋᅶᨱఊցƥᓨν᧾ᡅఊցˊᲸസޗ 130Ƿ 140ᗩƥ
ઉƥட৮мَᲸസᲵሇᥭጌѕ࠷ᨱᥨᩈκˊٞմޗ᱇ᡥᲸസǼአǽس

ࠖ֨ˊքᦹሷ᥎ൌണಊơை bᮁƢ́ ࣯рظмᡥ B-52ӵࠈರᐧ 172Pᩤ
ඥޗᥨᩈκઉᨱӠλˊ

Ჸಇሷ᥎ൌംሇˊظмᅶൌේඇസѱᰉᚽνξޞᱤ৮

ˊᨄظмެտϯऄ෭κƥൌຈ᧔ڔᗅᐰᲸѼѸϛϯऄሇଓاˊை K
ˊፄϔሇயᗅᨙޗм೪ዥᲸസظᮁ

B-52ᨲୄሇЀಉظᕜݿϛƳ

• ᦾ਼࠷ᰏƥസᓠՔϨ౸ዉտޞᱤ.

• ᡥᲸസિࠪາ৮ƥᲸസ࠷ਁأଢˊݿѼѕؤᄕᦾ਼ѕᥑ᧼Გഭˊ

• ӟϽ࠷൚፨ሇ౯ѸƳᦢಲّᗎտ൚Ӗƥξ֏ᦾ਼ಲّሮأƥᨅѕᡥ
ᲸസቬᯋЭፄϔᥥᚽˊ



ᎁϲ፣

ቾᨪᦾޡᲸጫ

9.1 ᎢЫ

ތ 9.1: Эࣴޖωॆ࠵ࡕᲸտջᚃऴ

ലጫयѕาயδ๐ᦾޡᲸƥЭੱǸೱ॰സޡơReid-HillviewƥKRHVƢ
տջᚃऴസޡơLivermoreƥKLVKƢƥҋᅶሩᠺᲸᠸմơVisual Flight Rulesƥ
VFRƢ́ ᨅύϑസޡীᑀׇஷޗϽ FlightGearሇ߰ኦׇƥݿν᱇ᠳذ
ˊޞ᠆ࣴ

әᡷѼীᑀࣣѕϽ FlightGear ሇ᥎Ჸˉ႑סˉᦾ਼ˉλᰉڔᰉᚽˊ
ٞմƥਢᡩѼሷδλϥ֏ሇጫˊലጫ߰Ѓϥ֏ሇጫ߰ኦƥৰࠖ֨ϽᲸ

ᐄᑏڔጫ৽ಲᱤഛ഻ࠪሇҴૉˊ

9.1.1 ԏᤇڔଓᣖ

ᎢቾሇᢪδدԏᤇˊޗሻँϔᲸ Microlightsሇᓨνࠈರᐧ 172ˊ
ಞϔሇ࠰ҴૉЭ࠵ᱡᡠሇྶᚊˊئѼؤᄕчѲ᭯ᢥڔᢥᡊƥ

ᔌᐄ stuart_d_buchanan -at- yahoo.co.ukˊ
ଓᣖλᨅЌഥءሇড়֭ƥҋጫഛᏲኵഛ྄ԗ༶ՠƳBenno
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Schulenberg, Sid Boyce, Vassilii Khachaturov, James Briggsˊ

9.2 Ჸᡝհ

Ჸϥ֏ƥр᱇ᠳԌᡝհδλˊٞմр᥎Ჸмَνቹᩈᠳّې᧵

ᦾˊ

᳨Ԍൌሷሷᨅδךޞሇތߨךˊᨅδਵඓዥണസޡˉफᗅ᧖֭ᡷؠ

ᰧኻႪሇތޞˊVFRᅶሇތߨךണύጕຈҐॄƥթռ ތߨך1:500,000
ሇߨᠵሣൺЌᐐંፄڔ 1:250,000 VFRᐹ፨ތߨךˊ

ظмޗᲸ۵ٽϹտƥޗᐰሇϴണ࠰ƥຈƳ

http://www.runwayfinder.com/1

᱇ᠳᐇس Reid-Hillviewीظмሷտތ 9.2ᨅඥሇތߨךϽˊ
мҋᅶظƥѼތޞဿሇޞৰ೪ዥᲸസԣѱךޞѼ᱇ᠳׇ٢ಜϑ At-

lasˊᨅδϑᨉఉտ FlightGearሇظጥ֬ތޞˊᢝ૮؝ظᓣ 6.3δᗩˊ
ᩤϣрѲЭੱǸೱ॰സޡտջᚃऴസځޡƸ

рᠳЭ KRHV ሇ 31R ᥨᩈ᥎ᲸˊKRHV  Reid-Hillview ੱǸೱ
॰സޡሇ ICAOࣗݻкኇƥৰޗظ FlightGearሇّफտˊ
Ǽ31ǽ៨ዥᥨᩈሇዐᗅّ 310ƥࣗ ຄǼRǽ៨ዥҋᅶؼҜሇᥨᩈƥЭך

БᨭᐐޗോᥨᩈϜᠳᅶ࠰ˊмሷտƥKRHVണύോ৮ሇᥨᩈظκϴތߨ
ંሇസޡƥᨅඥോᥨᩈّآظм᥎ᰉˊ31ᥨᩈЭذδϑಲّሷी 13
ᥨᩈˊݿظᅶሇᥨᩈी 13R 1̄3L 3̄1Rڔ 31Lˊ᥎Ჸᰉᚽظмऑ
мҋᅶᥨᩈظಲ٬ൌƥीᲰЭᠲݿᲄᲰಲّƥޗࠨ 31Lڔ 31Rˊᥨ
ᩈԗࠨحѕܢདྷ࠵ሇᥨᩈؿмҖᲸസ࠶ޗκռˊ

᥎Ჸмَƥрѕᦾᗅّտ 350ርᲸ LivermoreջᚃऴസޡơKLVKƢ́
ᗅᴱޗ 3500ᘫॄƥᨅظмᡥрണ 500ᘫॄѵൌᲸᥒᨪϔሇهጕޞ
ˊᐰ࠶ುᐰᆀᰧኻႪƥຈڔੋ

рϴѕᲸ᧼ײடᱹடರາơCalaveras ReservoirƢၦَࣴޖωॆࡕ
າơSan Antonio ReservoirƢƥύϑ࠵ሇາƥрظмջᅶᨅύϑ
ˊኵሇੜκޗඓफᗅƥኵұޞາѸ࠵

рᥭጌջᚃऴᨄണ 10ᘫሇӈơᲸᥒࣴޖωॆࡕາƢƥр
ѕᔌᐄջᚃऴሇፄϔБᨭᎫցơATCƢƥᚊр᱇ᠳᰉᚽېޗƥၦَ
֨ԗസޡ᥎ᚽᗅᐰৰᰉᚽˊ

9.3 ᡥрਥٟࡺ

࡛ϽƥᄕޗрীᑀՋࠩӠϽƥᢜਥࡺᲸϽˊ

1ᒧ፠ীԟᯄˊظмҋᅶ VFRmap.comᨅϑᒧ፠ൌඇᢙ VFR / IFRڔތߨךᐹ፨ތƥѫ
ךޞދಀᒼس Ǹ́Ǹᢈᓥ༉

http://www.runwayfinder.com/
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ތ 9.2: δਵׇ٢ੱǸೱ॰സڔޡջᚃऴസޡሇތߨך
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ҋᅶّफ٦֬ FlightGearơᅶڎлГظƢ́ рᅶ C172PЭޖԎடட
ѷᒪ᧷ᲸƥᨢஶᷧޗˊơKRHVƢ31Rᥨᩈ᥎ᲸޡሇੱǸೱ॰സ؛
ѕᒼˊ

ሻँئफׄᨢǼᚊّޗ᱇ᠳسພƥ࠶мᨢஶ֏ሻँظѼଚଐƥ

ˊظພǽᨢᲇ࠶

ތ 9.3: ޗ KRHVሇᥨᩈκ

9.3.1 Ჸ֏ሇጫ৽

᥎Ჸ֏ƥр᱇ᠳनᲸസӟ᥎Ჸ֏ሇේඇˊޗሻँϔƥр᱇ᠳޗᲸസ

ˊƥмේඇδժ᪇хƥৰኵұԊᥙޑᦾδއڄ

֏ພˉᡷᒳᴱ៨வӖৰᲒᡷδЌЀ૮ƥᲸ࠶ᨅƥрᠳේඇޗ

ൌӟѕຈ᧔ऑˊ

᥎ᲸƥмڻພनᲸൌᢪ೪ၦᠳˊр᱇ᠳቹᩈٞണҜᲰѕ࠶

ϛݿЅሇᴱơؠ VFRᲸƥр᱇ᠳԘጫᩕਥЅौƢƥчѲᲰѕ
рఋՠᗅᐰˊ

рᨄ᱇ᠳᡷᒳᴱ៨வӖˊᴱ៨ᨭ᧼༻֏ພ؊ൌ੧ቹᴱƥ

ၦᓨ࠶ພѕڻտພ؊Ӗƥмᴱ៨ᢱಚϴѕണᢥঽƥᨅޗᲸᥒॠυޞ

ѕᖮڎሇˊ

9.3.2 ATIS

ಲҤሇƥസޡѕᨭ᧼ ATIS1৶֏ሇһཏ৮ᱤພ؊ƥмؠണᅶሇ

ҴૉˊATISδോᲒԌց࡛ሇುᐰᆀᢣᲀҴૉˊϛϽಃޡസڔພᤨᡪ࠶
٣ ATISƥр᱇ᠳ᳨Ԍᢹᗩುᐰᆀˊ

ATISሇᲝᄈظмތߨךޗտơസޡඓವ᧵ሇǼATISǽࣗඥƢƥٌ
ϴظмޗ FlightGear տˊᠳඇᢙസޡሇᲝᄈơׇஷޞˉعࠆᱤڔᨆ

1ϔ࠵ދᰃδᗇय ATISጣϛǼ૮எᨭǽƥᓨඓՋᓟᢈਁϛǼᐹ፨ךᖪ֬૮எദ֩ǽ́ ല手
册ϔՠᄕ ATISሇ᪇թƥѕට௳ᢣࠏƥᓟᢈୄǼ૮எᨭǽୈұᆎ ATIS Ǹ́Ǹᢈᓥ༉
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ᨀƢƥҋᅶ ATC/AIᚚתৰᨢஶǼFrequenciesǽ́ ၦَ᧢ԗ ICAOкኇơҐ
 KRHVƢƥၦَസޡሮԟሇهጕᲝᄈҴૉीѕ೪ዥՠൌˊണ࠰ϑᲝᄈƥ
ҋᅶԢϔϥδظˊ

࡛Ͻƥੱസޡሇ ATISᲝᄈ 125.2MHzˊ

9.3.3 ುᐰᆀ

ᄕޗрᢜਥࠨࡺᄮುᐰᆀϽˊണುᐰᆀሮԟሇޗϜо៨൙ؼҜሇ

ುᐰᆀඔˊँᰂκണύࡐვ፞ሇುᐰᆀᐄᑏƥ1ڔ 2ˊδϑುᐰᆀ؞
թୄύ᪇թƥসҜሇᤄᤇುᐰᆀᨭᡪሇơCOMMƢƥؼҜմᤄᤇುᐰᆀ
फᗅሇơNAVƢ́ рᨅ COMM1ሇᲝᄈᡷϛസޡ ATISሇᲝᄈˊ

ތ 9.4: C172ುᐰᆀᨭᡪᐄᑏ COMM1ীᴱК៨ዥՠൌ

ುᐰᆀണύࡐᲝᄈˊδϑ༰֬Ოᄈƥϴीޗҋᅶሇƥذδϑࠩ

ᅶᲝᄈƥ៨ዥϥَрयѕҋᅶሇˊসҜሇЈϑಚࣗ៨ዥ༰֬Ოᄈƥᓨࠩᅶ

ᲝᄈմؼޗҜˊрᢹᗩࠩᅶᲝᄈƥၦَयύᓥБ௮ƥᨅඥࠩᅶᲝᄈीୄب

༰֬Ოᄈƥሮਁሇ༰֬ᲝᄈϴीࠩୄبᅶϽˊᨅϣӟظмޗᢹᗩುᐰᆀ

Ოᄈؚ࠼ᔌᐄˊ

ތ 9.5: COMM1ᢹᗩᬋ
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ᠳಅبᲝᄈƥဿաࠩᅶᲝᄈλᱤሇဣᗡᬋơϴीތ 9.5 ඓՠሇ᪇
թƢƥीޗǼSTBYǽವ᧵ˊসᮁဿաظಅبलಚဿَᱤሇಚࣗƥḂඓϔᮁဿ
աظಅبलಚဿ֏᧵ሇಚࣗˊဿաসҜࠖ֨ƥؼҜՐळˊFlightGear
ሇ࠰࠵ಚ᳷ᗋᨅඥ౯ѸሇˊѼ౯Ѹണᰯޅƥϴظмை CTRL-Cൌ
ᴱКظ౯Ѹሇߨךˊ

ތ 9.6: COMM1ժ௮ਥԟ

Ოᄈᢹտ 125.2ϥَƥைǼCOMMǽڔǼSTBYǽϥᯋሇᩤϑைᬋƥൌ
नᢹ༰֬ᲝᄈࠩڔᅶᲝᄈơীތޗ 9.6ϔඓՠƢ́ ઉѼीظм٣տ ATISሇ
ᨭϽˊ

9.3.4 ᴱ៨வӖڔᒪሥ

ތ 9.7: ᴱ៨வӖᢹᗩᬋ

аᐷಃ٣സޡᨭơATISƢണԟǼᴱ៨வӖơAltimeterƢǼሮԟሇ
ԬऑˊѼണҋᅶǼሻँ࠶ພǽƥӖδᗇ 2992ƥϴीඓՋ࠵ພ؊ৰ
ςীᑀᷫᡠޗᲸസᡷᒳ࡛ˊѼޗҋᅶǼሻँ࠶ພǽƥᴱ៨வӖ

ৰνδඥˊݿр᱇ᠳयᴱ៨வӖᡷࣽտኵሇಚӖƥظмᅶތ 9.7
ޑՠሇᬋൌᢹᗩƥಲξϥ֏ᢹᗩುᐰᆀᲝᄈሮᨀˊᴱ៨κሇलፑѕ
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೪ዥ֏ሇᴱ៨வӖƥᰡவӖሇبơሮЃ߰Ջພ؊ಅبƢᴱ

៨ሇಚӖϴѕಅبˊ

ඓޡξཏ৮ᱤϥᯋሇᴱˊസޡඓᴱƥϴीസޡδϑಲਭේඇസذ

ᴱތߨךޗظඇտˊKRHVሇസޡඓᴱ 133ᘫॄƥݿрظмᨭ᧼ᨅ
ϑಚӖൌБ؟ේඇрሇᴱ៨வӖˊ

ތ 9.8: ᗅّᢹᗩᬋ

᥏സѕƥрϴᲈҤᒪሥ1κሇᗅّྡඓᡷᒳޗ 350ǸǸϴीЭ
KRHVտ KLVKሇᗅّˊތ 9.8ƥᢹᗩᒪሥλಲሇᐗᗡᬋˊಲਭڔϥ֏
δඥƥᅶḂඓসᮁӟलᢹಜƥᅶϔᮁӟ࠵ሇಅ֬ˊ350س᱇ᠳᨡ
ᦾտ NϥَᎁδϑඓᐰሇѬᒳظơNк៨ 0Ƣ

ތ 9.9: Э KRHV᥎Ჸ

9.3.5 ᥎Ჸ

ᄕޗࣽϽƥՋࠩ᥎Ჸٟˊ᥎Ჸмَƥᴱᥑ᧼ 1000ᘫॄмَƥྛ
ൾᦾّ 350ƥϥ֏рᗅّྡඓᡷᒳሇᩤඥˊᄕޗрّδޮፇ

1ਁࠨϛಲѬ᯿ៀоƥᓟᢈऱؑಞৰϛಅƥλٌ Ǹ́Ǹᢈᓥ༉
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ՠሇॠᣫᲸؚˊ

м 500-700 fpmơFeets per MinutesƥթסᰉᨱᄈƢሇκסᄈᑖᑛ႑ס
տ 3500ᘫॄˊտ᧷ᢜᴱмَƥಃᯀৰᢹಜᡥᲸസұ৮Ჸˊ๐
ේඇ֬ؤസ֤֬ƥኵұࠨЃ RPMᦾᨱ៨ሇᑬᗡਸᐰךᯋˊᰑ᥎Ჸмƥν
ᠳᡥ֬ؤസࠨЃഡ࠵ᦾᨱ1ˊ

9.4 ᗅ

࡛Ͻƥрীᑀ᥎Ჸৰ֏ਖ਼ջऴሇκϽˊᄕޗрظмᅶᖪ֬

᳷ᡥᖪি൘δЌƥᲈҤϴظмᗩሲδЌႄˊٌр᱇ᠳේඇᖪিٞ

ীᑀޗኵሇᗅᐰκˊ

9.4.1 ᖪ֬᳷о

ތ 9.10: C172ሇᖪ֬᳷о

ᖪ֬᳷оᱤ൙ޗುᐰᆀඔሇਂौơތ 9.10ዥƢ́ Ԣκണ࠰ைᬋ

ԟ༉Ԣϔسጕาਭƥрᨅ๐࠰ޗмষѸظмऑሇտˊᖪ֬᳷оظ

ϥδǸǸHDGơᗅّาਭƢ́ ԢٍࣗδඥƥHDGาਭѕᡥᲸസᲸّϥ֏
рޗᒪሥκᡷࣽᗅّྡඓெዥሇᗅّˊ

ᠳఉᨭᖪ֬᳷ƥس᱇ை APைᬋൌ୧ਥᖪ֬᳷ƥၦَை HDGைᬋ
ဌ༰ᗅّาਭˊᖪ֬᳷ఉᨭмَƥѕఊցᲸസᢹಜႜൌᢹಜᲸസሇᗅّˊ

Ѽظмһಅᗅّྡඓƥᖪ֬᳷оीѕлᲸസӟՠᢹಜˊၦᓨᖪ֬᳷

оৰνѕᓣᲰሇڻƥسѕᡷࣽᲸസሇᗅّˊҜᲰᲸƥᲸസϴᡲ

ѕெّൺδဿƥѫँᰂӝঽ࠵ˊ

Ѽ᱇ᠳҋᅶᢹಜႜൌұາ৮Ჸˊϴظмᅶᖪ֬᳷оൌᡷᒳƥν᧼

ѕ഻ࠪˊ

1ට௳ሻँϔࠈರᐧ 172P ᲸസሇᲸ手册ƥ᥎Ჸڔ႑סƥᯀұഡ࠵ơFULL
POWERƢ́ ႑סظට௳ᴱκסဤ༰ᢹಜພ྆ىຈƥмұ᧔ᴱ RPMˊտ᧷ᗅ৮Ჸᴱ
ƥಃᯀұ 21Ƿ 26ơx100 RPMƢᦾᨱךᯋظ Ǹ́Ǹᢈᓥ༉
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Ჸസޗᖪ֬᳷оሇড়֭λጴࣽλൌмَƥрظмഛ࠰ρ༉Ѓ᪇

τᆊƥмؠഛᴱሇᕜˊ

9.4.2 फᗅ

ތ 9.11: Ჸϗײடᱹடರາ

ϥ֏ᢪƥрѕᨪੜՔϑາˊ᥎Ჸмَƥ᳨Ԍབԗቈሇϴᡲ

ؼ手᧵ሇײடᱹடರາˊѼظмᨭ᧼ޞڔތޞඓൌේඇˊଓᠽӝጌ

ᗅᐰƥظмርఉಅبᗅّྡඓൌһˊ

9.4.3 ພ྆ىຈ

ތ 9.12: டᱹடರາײ

ᰡᴱሇࠖ֨ƥፄພᥒൌᥒጧƥສພᥒൌᥒळˊᨅϴीଐڇ֬ؤ

സ᱇ᠳႄ၏ሇႄीՐळϽˊC172ሇ֬ؤസຈ᧔Ꭲתƥണࠩᖪ֬ႄ
ᢹಜƥмਁڔһສພՐळሇ૮Ճˊᑄीѕᨲୄ࠵ႄཔᓯᓨ֤֬

ৰνࠖ֨ƥݿϛພ྆ىຈ࠰࠷ϽơचƢ́ ظмᨭ᧼ພ྆ىຈఊցഽ

ఊցພሇຈˊພ྆ىఊցഽᯀഽವ᧵ᐗᗡሇᩤϑƥयഽّட៨
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ዥǼᤏǽƥՐलພ྆ىˊрνᡥचƥϴνᤏƥᨅጕჁઔν

ѕണ᧔ᴱሇ֤֬᧢ՠˊрϴν᱇ᠳࣶ࠷ᒼƥᓨس᱇ᠳاఊሇႄ၏ظƥٞ

մພ྆ىѕДᅴႍှƥᨅઉीѕ֬ؤസஎਉˊ

ތ 9.13: ຈఊցى྆

ᅶᐗᗡ྆ىຈഽൌఊցພ྆ىˊѼظᕜ᱇ᠳጬ੯ጥ֬δλᠺᡅୣᕜሷ

տ࣯ˊ

ᠳጥ֬ᠺᡅƥظмைѮḂඓᮁؼৰጥ֬Ḃඓˊᕜሷտພ྆ىຈഽмَƥ

ी൘ਥᮁؼˊ

ތ 9.14: ႄ༴ڔఃພྛơEGTƢெዥᡝ

َّடພ྆ຈơظмᅶ CTRL-Cᠷठظ౯ѸሇၔဿƢƥՐळ྆ى
ຈˊᨅඥӟظмᠷठտ֬ؤസሇ࠰ெඓണϽبơϜо៨൙সҜƢ́ ႄ༴

ѕλᰉơݿϛ၏ϽഛळሇႄƢƥEGTơఃພྛƥExhaust Gas TemperatureƢ
ѕκסơݿϛഛఉᨀǼࣶᒼ྆ىຈǽƢৰς RPMᦾᨱϴѕࠖ֨ơѕࠖ֨ഛ࠰
֤֬Ƣ́ ຈഽƥርտىடّ྆ EGT៨ᥑ᧼ጫƥጬጬఋ྆ىຈഽˊ
ᄕޗрޗഡ҅चჁઔˊ3500 ᘫॄᴱৰν᱇ᠳ࠷ᤏሇƥഛᴱሇᴱ
ᤏन֬ؤസપᕜᖭԟᠳˊ
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9.5 λᰉ

рஓ᧷ᎁЁϑາơࣴޖωॆࡕາƢሇӈƥрᠳਥࡺᡝհ

Ѳλᰉৰᰉᚽޗջऴˊᰉᚽຈ᥎Ჸഛ഻ࠪδЌƥѼδ๐પࣶୄƥ

ظмԌᢱࣶƥৰयาயݥഄӠơைǼpǽᮁƢ́

9.5.1 ፄϔБᨭᎫց

ሻँᲸϔƥр᱇ᠳδርұξፄϔБᨭᎫցơATCƢሇᔌᨭˊޗ
ᱤБᨭδඥƥፄϔБᨭϴலˊATCѕటҖǼᲸெਰǽദ֩ƥޞሇךྯ
ৰѕᡚٴрᰁᨀሇᲸസƥޗБ຺ؤᅴዉౠˊFlightGearሇ࠶ፄδᗇ
ണСϣБᨭƥݿрϴν᱇ᠳᲸெਰദ֩ˊѼһಅፄϔБᨭሇ

ಚƥظмЭ AIᚚתտˊ
ջऴസޡണعࠆᎫցơعࠆᎫցസތߨךޗޡм᛭ᗡඓՠƢƥݿ

р᱇ᠳᔌᐄعࠆᚊئᰉᚽሮԟሇҴૉˊ

૮எᨭơATISƢƥৰಱᢹಜᴱ៨ޡϥ֏ƥр᱇ᠳԌಃ٣സޗ
வӖƥмᲸ᧼ጫϔؤᅴبˊቾᨪᲸظᕜνѕؤᅴСϣبƥѫޗ

ಚህᘫሇᮿᨪᲸϔीണظᕜϽˊϛϽᗩሲᯋƥظᨭ᧼Ǽᡷࠩǽᚚתሇ

ುᐰᆀᡷᒳनᢔනƥ᧢ԗሮਁሇುᐰᆀᲝᄈˊջऴസޡሇ ATISᲝᄈ
119.65 MHzˊ

ATISሇҴૉмࣗຄкኇൌඓዥƥຈ Alphaơк៨ࣗຄ AƢƥBravoơк
៨ࣗຄ BƢƥǾǾZuluơк៨ࣗຄ ZƢ́ ࣗຄкኇѕޗ ATISᲀҴૉഛಱሇ
ӈبˊᔌᐄعࠆሇӈƥѼ᱇ᠳٴቹѼಃտሇ ATISࣗຄкኇƥᨅඥ
ˊҴૉޡٞᚊഡಱሇസٽේඇᲸّآмظعࠆ

ᰑϽᴱ៨வӖ࠶ڔພჁՃƥATISϴѕٴቹޗҋᅶሇᥨᩈƥظм
ড়֭рᡝհᰉᚽˊয়૮ՃλƥݿϛਿֳሇᠲᲰƥջऴᨭয়ҋᅶ 25L
ڔ 25Rᥨᩈˊ

Ѽᚊ ATISмَƥीظмयᲝᄈᢹտջऴസޡሇعࠆϽƥᲝᄈ
 118.1 MHzˊئՂЃѼᡷᒳሇ AIБᨭ૮ՃƥѼظᕜѕ٣տعࠆξԢв
ѕሷտ॓سಇՠൌƥݥ᥎ᰉሇᲸസϥᯋሇᨭᢔˊᨅЌҴૉৰνѕᨭ᧼ୱࠣޗ

২κሇࣗ২ˊ

ᲝᩈࣴᱟмَƥைǼ’ǽᮁ୧ਥ ATCᚚޗˊתসҜುᐰᆀைᬋκᨢ
ஶѼ୧ᎨनعࠆᢪСϣơሩ֏سണδϑᨢᲇƢƥၦَဿኵᡠˊ

Ѽሇᨭᢔयѕ॓ޗ২κಲ೪ዥՠൌˊᨭᢔҴૉѕׇஷѼᢷơസ߉мؠ

мޡƥസơຈېޗƢƥѼؿै 6ཏƢƥ୧ᎨᚽޞƥмؠѼಃտሇ ATIS
ᒁؿˊ

ಚϥَƥջऴസعࠆޡीѕਁݽƥѕмٍࣗጣڍѼৰٴᢁѼᅶې

ോᥨᩈƥм֨ؠԗېോ᥎ᚽᗅᐰƥৰٴቹѲᔌᐄврˊҐƳ

“Golf Foxtrot Sierra, Livermore Tower, Report left downwind runway
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two five left.”1

ϛϽᄮᡊᨅدᢔƥ᱇ᠳᡬᡊδλസޡ᥎ᚽᗅᐰ2ˊ

9.5.2 ᥎ᚽᗅᐰ

സڄޡ᧵ѕണ࠰Ჸസƥ੶ണ᥎ᲸڔᰉᚽሇඓՋ༴ጫƥٞմδ൳Ჸസ

ˊκ࠽᥎ᲸሇᲸസޗޗᕜѕᚽظ

᥎ᚽᗅᐰीδϑസޡᰁᨀᲸസ੶ᩓࣳሇඓՋᗅƥುᡴ᥎Ჸᨄᰉ

ᚽˊ᥎ᚽᗅᐰണݻϑơୈጣݻϑǼ᧵ǽƢƥތ 9.15ዥˊκಞᢪሇ
ǼDownwindǽơλᲰ᧵ƥᎁι᧵Ƣƥी៨ዥሇތඓؿϛ 3ሇᩤδ᧵ˊ

ތ 9.15: ᥎ᚽᗅᐰ

1. ᲸസЭᥨᩈ᥎Ჸڔ႑סˊޗጌਥസޡƥظмᑖᑛርᐰ႑סር
տᕯጌ᥎ᚽᗅᐰᘲއƥϥَӟСϣˊᠳᨂݽᥨᩈơຈᐴϵ

ᰉᚽƢƥी᱇ᠳ႑סտǼ᥎ᚽᗅᐰᴱǽмλՔህᘫॄሇᴱˊᴱ

ξךޞঽਧണԟƥν᧼δᗇޞᱤмκơAGLƢ500տ 1000ᘫॄˊᨅ
ीᣈሇ离场边（upwind，第一边）ˊ

2. ᰡَᲸٽসᦾ 90ᨆԗ侧风边（Crosswind，第二边）ˊврѕᑖᑛ
႑סտǼ᥎ᚽᗅᐰᴱǽ́

3. ҜᲰ᧵ᲸϽޗ 45տδթмَƥᲸٽّসᦾ 90ᨆԗ下风边
（Downwind，第三边）ˊ࠰ЭԢвസޡൌസޡᰉᚽሇᲸസѕ֨
ԗƥврѕмξᥨᩈୄ 45ᡅժԗᎁι᧵ˊ

4. Ჸ᧼ᥨᩈे࠽ୈδύᘫơഡ࡛ᥨᩈԗحξѼୄ 45ᡅ3Ƣƥᰡَ

Ჸٽّসᦾ 90ᨆԗ基线边（Base，第四边）ৰਥࡺλᰉՋࠩᚽ
ޗƥಇᠯᓠƥλᰉᄈޞ 500 fpmຈ᧔ىሇˊ

1ᨅدᢔሇଐથƳGFSơ៨ዥᲸസሇؿڍƢƥջऴعࠆƥᨆԗ 25Lᥨᩈসι᧵எ
ٴ Ǹ́Ǹᢈᓥ༉

2δᗇय Traffic PatternᓟᢈୄǼസޡ᥎ᚽᗅᐰǽơᎢጣǼ᥎ᚽᗅᐰǼƢƥୈǼЈ᧵ᗅᐰǽƥ
手册ϔՠᄕᏚѨ૮Ճѕைᓟᢈ Ǹ́Ǹᢈᓥ༉

3Ꭲתಲᥨᩈ
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5. 45ϥَᲸٽᦾԗ最后进近（Final，第五边）ˊᨅϑᦾ਼ظᕜѕ᧔
ᰯмᏲኵनՋᥨᩈƥഡَᰉᚽᨄ᱇ᢹಜˊᑀয়᱇ᠳӟलᦾ਼

мनՋᥨᩈˊ

6. ᲸസᚽޞƥᘧᲸٽޗᐴϵ᥎Ჸڔᰉᚽƥظмఋᯀৰಃᠯᓠൌ᥎
ᲸƥᲸസी๐᥎ᲸϽˊᨅጣϛǼTouch and Goǽ́

κᢪƥണᦾ਼ّসᦾˊϴണಚ᥎ᚽᗅᐰস手Ҝ1ƥ࠰࠵

ᢁѼᅶѲጕ᥎ᚽᗅٴκѕмǼRPǽඓ༉ˊATCϴѕތᗅߨךޗˊᦾሇ2ؼّ
ᐰˊ

9.5.3 ᨆᨀ

ތ 9.16: Эߨךᗅތՠൌሇջऴᨆᨀᗅ

рޗЭಲఉᨀջऴƥݿϛሦᠲᲰሇԟᐄƥᥨᩈωᠲّ

ሇˊр᱇ᠳҋᅶ 25Lୈ 25Rᥨᩈᚽޞƥ25Rᅶൌӟϛؼ手Ҝ᥎ᚽᗅᐰሇƥ
ᓨ 25Lմস手Ҝ᥎ᚽᗅᐰˊύጕ᥎ᚽᗅᐰތޗ 9.16ඓՠˊئՂЃթ
ሇᥨᩈƥр᱇ᠳᅶᨅύጕ᥎ᚽᗅᐰϥδˊᅶ 25Rᥨᩈᚽޞƥр
᱇ᠳைκތϔሇ᛭ᗡᐰᲸƴ25Lᥨᩈƥմ᱇ᠳைᑬᗡᐰᲸˊ

ԢвᲸസڔੋޞᠷठٽসҜƥ᥎ᚽᗅᐰّসᦾണջЃᲸޗެٽϛᲸݿ1 Ǹ́Ǹᢈᓥ༉
2ᘧসҜ᥎ᚽᗅᐰѕᲸ᧼ОحጲघךƥୈԢвνࣿᲸസᑀ᧼ሇךޞƥीѕय᥎ᚽᗅᐰᡷ

ᒳϛؼ手Ҝ Ǹ́Ǹᢈᓥ༉
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ٌƥр᱇ᠳᰉѭᴱƥሩඓտ᧷᥎ᚽᗅᐰƥ࠵ญᥭጌޞᱤơAGLƢ
1000ᘫॄˊջऴസޡᥭጌཏ৮ᱤơASLƢ400ᘫॄƥݿр᱇ᠳλᰉ
տ 1400ᘫॄ ASLˊ

р᱇ᠳᡥλᰉ౯Ѹ࡛տ᧷സޡˊٞմظᕜѕ࠷ᴱୈᓥ࠷ઉƥୈᓥᅲ

ᖭЭ᭯ᢥሇಲّᨆԗˊνջЃഡ҅ᰉᚽ:)ˊ
мƥᡥр፞ֆλᰉˊ

1. ᳨Ԍƥԟᖪ֬᳷оˊைԢκሇ APைᬋˊ

2. य྆ىຈિࠪഡ࠵ơࣶԘఋԗƢ́ ƥ᱇ޡδϑᴱཏസޗрᰉᚽ
ᠳଢଢࠖ࠵ພ྆ىৰޗᨆԗ᥎ᚽᗅᐰмَಱᢹಜˊ

3. ਥ٦໑ྛ֨ݥơCarb-HeatƢƥᨅظмພ྆ىᨆԗ໑ᒡ֏ᑄԿƥ
ىພ྆ڔᯀഽޗ౯ᐨഽྛ֨ݥᅴˊ໑ؤྰፄພϔλᰉѕޗ

ຈഽሇসҜƥयԢடՠीظм୧ਥ໑ྛ֨ݥˊ

4. ଢଢᰉѭᲸസ֤֬ƥٞմрѕݿϛᥑᨱ௬ޫസѱˊ

5. ጬѭസ࠽ƥਥࡺλᰉˊ

6. ҋᅶᢹಜႜጴࣽᲸസˊ

ջᅶѼڔസޡˉᚅơPleasantonƢڔջऴơLivermoreƢύᮗϥ
ᯋሇሮनѬᒳൌफᗅƥᨆԗκᨕሇ᥎ᚽᗅᐰˊ

δೄժԗᎁι᧵мَƥѼ᱇ᠳ๐ᔌᐄ ATCˊಲξκಞሮٌˊвр
ѕٴᢁѼᰉᚽሇᲈ৽ƥǼNumber 1ǽơᎁδϑƢ៨ዥ֏ಲണԢвᲸസᰉ
ᚽƥǼNumber 9ǽ៨ዥѼϴᡲѕᲸّذδϑνં࠷ሇസޡƚврٌϴѕٴ
ᢁѼᢷޗѼ֏ಲƥؠԢѬᒳˊҐƥǼNumber 2 for landing, follow the Cessna
on short finalǽ៨ዥѼ֏ಲسണδ൳Ჸസƥ࣯ ޗഡَᨆᨀˊврᚽޞৰጌ

ਥᥨᩈмَƥврѕஎٴ ATCƥၦَ ATCѕٴᢁѼǼNumber 1 for landingǽ́

9.5.4 VASI

ഡَᨆᨀƥظмሷտᥨᩈসҜύఃဢơތ 9.17Ƣ́ ᨅ VASI1 ట

ҖϽᠺᠽ᧖֭ේඇѼᨆᨀٞ࠷ᴱୈ࠷ѭˊδఃဢԍظмሄᗡୈᐗ

ᗡϥδˊሄᗡ៨ዥ࠷ᴱƥᐗᗡ៨ዥ࠷ѭƥೂണᐗᗡϴണሄᗡ៨ዥ࡛ޗ

λ࿌ᩈκˊࠈರᐧᨆᨀϛ 60ᗩƥλᰉᄈᐛ 500 fpmຈ᧔࡛ˊ࠷ᴱƥ
մጬ੯ಃयλᰉᄈᢹಜտ 700 fpmˊ࠷ѭƥࠖ֨֬ؤസ֤֬ƥՐळλ
ᰉᄈտ 200 fpmˊ

1VASIሇԘጣ Visual Approach Slope Indicatorƥሩᠺᨆᨀλ࿌ᩈெዥذˊݥδጕഛ֨Ᏺ
ኵሇմ PAPIơPrecision Approach Path IndicatorƥᏲኵᨆᨀλ࿌ᩈெዥݥƢδᗇᅶЃظ᥎ᰉ
λ࿌ᩈκƥιᐗδሄ៨ޗဢሇಲਭƥύሄύᐗ៨ዥ࡛ݻఃתƥҋᅶޡസ߉࠵ພਭᲸസሇܢ

ዥᆒѭƥιሄδᐗ៨ዥᆒᴱƥݻሄ៨ዥ࠷ᴱƥݻᐗմ៨ዥ࠷ѭᰔ Ǹ́Ǹᢈᓥ༉
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ތ 9.17: ջऴഡَᨆᨀƥظмሷտসҜሇ VASI

9.5.5 ࠪᲸ

ތ 9.18: Ჸࠪޡջऴസޗ

ˊмϔಯᰉᚽৰಱऺᢌظᕜುࣶୄᰉᚽƥѼظƥѼݿጕؑهϛݿ

ᨅीǼࠪᲸǽ́ ࠪᲸሇ༴ጫƳ

1. य֬ؤസ֤֬ఋտഡ࠵

2. ᎋѼᲸസਢ፞κסᄈǸǸຈᨭ᧼ᴱ៨ሷտᴱ֨ࠖޗϽ

3. ಃᠯᓠտ 10ơᎁδƢ

4. ᢁٴ ATCƥѼࠪޗᲸ

5. ႑סտ᥎ᚽᗅᐰᴱ

6. ᧵ഡَᨆᨀࠪᲸƥᑖᑛᲸ᧼ᥨᩈƥርտಱ֨ԗᎁЁޗѼ
ơҜᲰ᧵Ƣ́ ࠪᲸƥմᑖᑛᦾ᧼ᎁЈ᧵ƥၦَξᥨ᧵ݻᎁޗѼ

ᩈ৮ѫξᎁι᧵ሮأሇಲّᲸƥмಱ֨ԗᎁЁ᧵ˊ

7. ϥَࣶಜᲸ᧼᥎ᚽᗅᐰƥᨆԗᎁι᧵ٴᢁ ATCƥၦَऺᢌᰉᚽˊ
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9.5.6 ጌਥᥨᩈ

ᰉᚽޞᱤмَƥѼ᱇ᠳेઉ࿌ጌᥨᩈƥၦَٴᢁ ATCѼীᑀጌਥᥨᩈˊ
ဟᘆࠈࠁሇႄ࠰᧼സᨆԗᤏჁઔƥ֬ؤƥѼ᱇ᠳᡥޡᴱཏസޗ

ഽࣶԘடՠտᤏჁઔԟᯄىտδϑ࡛ሇѬᒳयᲸസӠλƥयພ྆ˊࠈ

സƥၦَयᯀࣶԘடՠৰयዐᆀസᦾտ֬ؤ OFFѬˊԟᯄᗅᆀᐄᑏϜᆀ
ᯀƥयᲸസᐄႧƥၦَؚЗٟ߽ົاƚ

ৌഫጫണড়֭ˊѼᨄണδЌᯅᲢƥظмᩨؤхտ

stuart_d_buchanan {at} yahoo.co.ukˊ



ᎁמ፣

IFRᦾޡᲸጫ

10.1 ᎢЫ

ތ 10.1: ޗЭࣴޖωॆ࠵ࡕᲸਖ਼ջᚃऴƥწ

ϥ֏ሇᦾޡᲸጫƥѼীᑀࣣѕҋᅶ VFRơሩᠺᲸᠸմƢᲸƥᓨ
ϵᅶо៨Ჸࣣ࠰ᢴጫϔѼयഛޗ C172Pˊᄕޗрयѕӟδ๐о៨Ჸ
ᠸմơIFRƢλሇᲸˊᲸϔѼयѕҋᅶ֙λሇо៨ƥࣣϵδဿ IFRᲸ
ƥмؠ࠰࠰ሇιࣗຄᒓԵˊ

рयѕӟٌඥሇᲸƥЭੱ -ೱ॰സޡơKRHVƢሇ 31RᥨᩈᲸਖ਼
ջऴസޡơKLVKƢሇ 25Rᥨᩈƥسν᧼ᨅ๐рҋᅶ IFR࠶ພോхƳЅ
ਂᴱ 200ᘫॄƥᕜᠶ 800ᏘˊጫәᡷѼীࣶୄκᱤሇᦾޡᲸጫˊ

10.1.1 ԏᤇࠣ

ጫνѕԣѱ IFR Ჸᢝ૮ˊᓨЦЦسড়Ѽਢ፞ IFR ሇርᠷ
ˊᲸጫണᅶտሇо៨ᐷᗩոᰑޡᣳƥৰयᦾ

ৰνδϑᲸٽƥξϥ֏ሇጫδඥƥᨅЌҴૉ࠰࠵ᨭ᧼ᱡ഼ྖ

ᩈᚊ੧ˊѼؤᄕ᭯ᢥୈᢥᡊƥᑉᩨؤхٴቹƳbschack-flightgear -at-

135
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usa -dot- netˊ

ጫীޗ FlightGear 3.0λ༻ᢌ᧼ƥԢвႝലظᕜξጬണνٌˊ

10.2 ᥎Ჸϥ֏

р᱇ᠳٴᢁ FlightGearр᱇ᠳሇᲸჁՃˊണ࠰ಲਭൌᡷᒳр
᱇ᠳሇ࠶ພƥᨅрҋᅶԘॊ࠶ພˊ٦֬ FlightGear мَƥை Environ-
ment ⇒ Weather࠶٦֬ພनᢔනƥޗWeather Conditionsᨢஶ CAT I
minimumˊ

ᨅѕᰉѭЅौڔᕜᠶˊνৱሇƥᨅϴѕᨲୄ᧔࠵ሇᲰˊѼν

ᱤनᨅЌƥظмӟδЌһಅƳ

• ಱᨆԗWeather Conditionsৰᨢஶ Manual input

• य METAR ࣗϖϔሇ “15015KT’’ơ150 ◦ վൌሇ 15 ᗩᲰƢһಅϛ
“15000KT’’ơᲰᨱһಅϛ 0ᗩƢ

ഡَைኵᡠᮁԟᯄनᢔනৰᡥ FlightGearՋࠩ࠶ພˊ

ؤᄕƥԟᯄ Atmospheric Light Scatteringơ࠵ພԍಖमƢظмᡥྟൽ
ഛ࡛ˊ୧ਥ View ⇒ Rendering Optionsƥνᠳׄᨢ Atmospheric Light
Scattering1ˊ

10.2.1 Ჸᡝհ

ތᕜѕሷտظѼЭፑୗഫՠؚƥ 10.2δඥሇᖮˊЅौ؏ƥᅲ
ᖭುሷྊᥨᩈे࠽ˊ

ುሩᠺሇӈƥѲЭ Aဿտ BဿځƸ࠰৯ൌԌᳳীᑀᑄϽ࠰
ጕಲƥهണѓᒢဿˊрሇጫयѕҋᅶࠈರᐧ C172P κണሇफᗅо
៨ƥऺᢌهጕظᕜપˊ

рሇಜോᗅᐰƥмؠᅶտሇफᗅᡷތޗ 10.3 ඓዥՠൌϽˊᑬ
ᗡрሇᗅƥफᗅᡷᅶ᛭ᗡڔᐗᗡඓՠˊᗅണδဿᆯǸǸϴᡲѼ

ѕр࠰ҋᅶᨅЌᡷࠩᓨνᱢ࠵ᕥಲّଓƥीνѕᨗᗅϽǸǸಲ

ᆯˊԢޗᨅᒪܸδߴಞࣗᡊƥνλᱤᡥଢଢᩈൌˊ

1ೇഭႝലሇ Atmospheric Light ScatteringơALSƢν࠲ጴࣽƥ٦ᅶѕ࠵ᰉѭᨱᄈˊЭ
3.4ਥࡺ ALSണϽ࠵ಅܐƥՔϨνѕनᨱᄈДᅴСϣڻƥٌѕᑉᲸൌഛ֨ሻँ
ሇྟൽѱᴋˊᢱᓥظᖪՂࣽٞਥ٦ Ǹ́Ǹᢈᓥ༉
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ތ 10.2: ޗ KRHVሇ 31Rᥨᩈ

10.2.2 VHFԘّҴඓ

᳨Ԍрҋᅶ VOR1ơVHF2 Omnidirectional RangeƥᅲᴱᲝԘّҴඓƢफ
ᗅƥ࣯ѕयрտջऴಲ 5ཏসؼሇѬᒳˊ

Ѯޑސ࠵ᅶᓖᑬᗡണᒪሥඓᡫሇތᗅߨך VORҴඓعˊীᑀތޗ
ϔᅶ᛭ᗡඓᡫՠൌϽˊЭތ 10.3ظмሷտੱ -ೱ॰സޡξδϑ VORҴ
ඓعơSan Jose3ƢᨀƥޑސޗሇϔੴണδϑᓖᑬᗡሇಲනƥظмሷտҴඓ

мሷտᨅϑظሇҴૉˊට௳ᨅЌҴૉƥع VOR-DMEҴඓعơጬَᡊѲ
ϛ DMEƢƥٍࣗ San JoseƥᲝᄈ 114.1 MHzơୈᓥ 88ᲝᩈƥٌδϑЀ૮
ሇذδጕᢪƢƥԢռኇୈǼidentǽ SJCơᚃऴರኇ... .--- -.-.Ƣ

ᠳᢹտ VORҴඓعƥр᱇ᠳҋᅶύع NAVఉಃസϔሇδعˊϴी
ξ COMMᑂޗδ᥎ሇఉಃസơ؝ظᓣތ 10.4Ƣ́ ٌрᅶनਁሇ VOR
о៨ெˊޗҐ࣒ϔрѕᨢஶ NAV1 ఉಃസơनਁሇ VOR1 о៨ெ
Ƣƥၦϴظмᅶ NAV2ˊᢹᗩᲝᄈϥ֏ƥԌൌේඇ VOR1о៨ˊԢਁᢜ
ތ 10.5ϔসҜሇ VOR1ˊഡᠳሇᐗᗡሇǼNAVǽெዥݥˊᨅ៨ዥണಃ
տ VORҴؿƥݿрνᕜሮҴо៨ˊ

1ԟЃ VOR ሇഛ࠰ᢝ૮؝ظᠶᑢ߰ህ http://en.wikipedia.org/wiki/VHF_omnidirectional_
range

2Very High FrequencyƥᅲᴱᲝುᐰᆀ
3San JoseᒼޖٍޞދѲᠲƥλಞϔሇ OaklandϴࡕٍޞԎԝˊ手册ϔണሇ VORˉ

NDB ĪLSࣽڔѬဿሇٍጣƥަ ұؑಞνӟᓟᢈƥмಲҤᢱᓥޗᗅތϔඇᢙڔᄮᡊƥλٌ Ǹ́

Ǹᢈᓥ༉

http://en.wikipedia.org/wiki/VHF_omnidirectional_range
http://en.wikipedia.org/wiki/VHF_omnidirectional_range
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ތ 10.3: ᑬᗡƳрሇᗅƥ᛭ᗡƳVORؠԢੜّᐰƥᐗᗡƳNDB
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ތ 10.4: IFRफᗅо៨
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ތ 10.5: VOR1ƥᢹᗩᲝᄈϥ֏ڔϥَ

NAV ఉಃസണδϑ༰֬ᲝᄈڔδϑࠩᅶᲝᄈƥᨄണδϑᢹᲝᬋƥξ
COMMఉಃസᏚѨ1ᢹᗩԢᲝᄈտ 114.1ƥৰை SWAPБ௮ைᬋˊѼᠷNAV1 ⇒ 114.12

ठ VOR1ƥѕ༉ଐտᐗᗡሇǼNAVǽཔ࠼ϽƥئᓨкϥሇǼTOǽඓ3ƥ

ތ 10.5সҜዥˊᨅ៨ዥрಃտϽҴؿƥၦᓨᨅνኵځƸ
р࡛ᡷᒳϽ᭯ᢥሇᲝᄈځƸ

ϛϽኵᡠрᢹտϽኵሇ VORҴඓعƥрظм٣Ԣռኇˊ
Ѽ٣νտƥظᕜνىᗅތƥνᠳሮҴெˊሩ֏ϛƥϴᡲѼᨄ

ണ٣տчѲࠣᲀˊϛСϣځƸේඇᲀᲝᱤ൙ơ؝ᓣތ 10.4Ƣ́ Ѽѕ༉ଐտണ

࠰ਥԟఊցᨅЌᡷࠩƥNAV1ϴޗԢϔˊयਥԟّκவơୈّλǸǸು
ᣈƢƥѼᕜ٣տᚃऴರኇ... .--- -.-.4ˊᘧীᑀ؋ӎϽ٣ᚃऴರኇƥظмय

ਥԟவݽϔᯋˊ

տݽ VOR1ˊসλಲᨄണδϑᬋƥشӟ OBSơOmniBearing Selectorƥᗅ
ᩈᨢஶᬋƢ́ ٍࣗᢪƥᬋᅶൌᨢஶᗅᩈˊѼᦾᨅϑᬋƥ

Ѽᕜሷտ߄ርሇெ֬ޗƥᨅϑெጣϥϛ CDIơCourse Deviation Indicatorƥ
ᗅᩈӝጌெዥݥƢ5ˊऺᢌᡥெᑢޗϔᯋƥलιᡅਁᢜெޗ 277স
ىᨅϑಚࣗˊؼ TOெዥ៨ዥƳǼޗ 277◦ᗅّκ向台Ჸǽ́

࡛Ͻƥට௳рሇᗅƥрνѕᨅϣ向台Ჸƥрѕᚊތκ᛭ᗡ

ሇᩤോ 009◦ੜّᐰƥ背台ơFROMƢᲸˊѲӟځƸᱡয়Ꭲתƥᡷᒳ OBS

1౯Ѹ COMMఉಃസሇጫƥীᑀޗκδ፣ሇጫЫᐾ᧼ˊ
2ണᠳ౯Ѹѕಇޗᲃ᧵ƥᩕԏξಞԴᮿሇಞࣗಇޗδ᥎ƥഛջЃᲸ؝ᓣ
3VOR1ڔ VOR2ሇ TO/FROMெዥݥơّ/ᔽعெዥݥƢƥಞϔՠᄕǼTOǽѕᓟᢈϛǼّ

Ǽ́ǸǸᢈᓥ༉عǽƥᓨՠᄕǼFROMǽѕᓟᢈϛǽᔽع
4ᘧᨄνᕜ٣տƥේඇNAV1ఉಃസሇᲀ ᘧ́ᨄνƥ୧ਥ File ⇒ Sound Configuration

ৰᡷᒳࠣᲀˊේඇѼᆀᕥሇᲀƥఉᲀᎵሇᲀˊҗνƥේඇ٣ᠽ
5າ৮ሇெᅶЃ ILSᰉᚽƥጬَѕᡊ
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տ 009ˊፅ᧼ੜّᐰƥெѕݽϔƥٌெዥݥѕୄب FROMˊᨅଐڇ VOR1 OBS ⇒ 009
Ǽޗ 009◦ᗅّᔽعᲸǽƥᨅрᠳሇƥݿޗᚊੜّᐰ
рᦾّ 009◦ˊ
᥎Ჸ֏ഡَδхЀƥᡷᒳಲѬ᯿ៀоሇᗅّྡඓտ֏ᗅّƥ࠵ญ 310◦ˊ

. 囶⣝䌄㳓⇒ 310

10.2.3 рᠳᲸ࠰ᴱƸ

ᡷᒳ࡛࠶ພмَƥພ؊ӖीνඓՋሇǼ29.92ǽϽˊр᱇ᠳርտ
ኵሇᴱ៨வӖƥٞմᴱ៨ѕᡷᒳ᭯ᢥᴱˊޗ᥎Ჸϴᡲνώƥѫ

ǽ1Ƣ́ޞఊᲸౠظണ巨大ሇνٌơѼϴᡲѕᢪᨅǼЅϔλᰉƥޗ

κδ፣ሇቾᨪᦾޡᲸጫᢪƥрظмᨭ᧼ ATISൌᚊئ֏
ພ؊Ӗˊᨆԗ AI ⇒ ATC Services in Rangeৰᨢஶрሇ᥎Ჸസޡƥᐇ
ATISᲝᄈơਁᢜ 125.20 MHzƢ́ य COMM1ୈ COMM2ᡷᒳޗᨅϑᲝᄈ
ơᡫ੧ޗᲀᲝᱤ൙κ୧ਥሮਁሇࠣᲀƢƥಃ٣സޡᨭƥৰ༉ଐᢹᗩᴱ៨வ

Ӗˊ

рѕҋᅶᖪ֬᳷оơތ ڔ10.4 10.6ƢൌጴࣽᴱơጬَЫᐾƢ́
ພ؊ˊைᖪ֬᳷оκሇ࠵ᖪ֬᳷ϴ᱇ᠳቹᩈݿ BAROைᬋƥѼѕሷտ
Ǽ29.92ǽ೪ዥՠൌϽƥᨅीᖪ֬᳷оԬ᪇ᡝᎨᅶሇ࠵ພ؊Ӗˊޗ 29.92པ
ญ࠵ϥ֏ơ࠼ 3Ƣƥᦾ֬लᬋಅبԢӖˊ

10.3 ᥎Ჸ

࡛Ͻƥ᥎Ჸмَഄұᗅّ 310◦ƥਢ፞κסᄈˊрᡝհ႑סտ 扃涪ꉘ䆋抝攟囶⣝䛸
⠓4000ᘫॄƥᄕسޗണδϑᯅᲢຈ᧔手ǸǸрᱤ֏ᨅЌπᰇሇЅޗˊ

10.4 ፄϔޗ

ᨅѼᎁδ๐ऺᢌ IFR ᲸƥѼϴᡲѕؤᄕՔϨνظᕜޗЅϔᲸ
ƥݿϛᒢळሩᠺ؝ᓣˊϴᡲѼѕᢪǼԟᐄƥسᠳұጴࣽीظмǽ́ ണ

ӈƥѼѕؤᄕெᆯᦾƥᲸസϴѕᨆԗៀƥκκλλୈ࠼ᨱƥϴظ

ᕜهጕ᧿֬ࠪޗىδ᥎ˊ

р᱇ᠳᐴϵޗണሩᠺ؝ᓣሇ૮ՃλᲸƥᨅࣣޗϵ IFR੶
తሇᕜˊᓨᄕޗƥрҋᅶᖪ֬᳷ൌᡥᲸᎢתδЌˊ

10.4.1 ᖪ֬᳷ I

рਢ፞κסᄈৰਥࡺ႑סƥைᖪ֬᳷оκሇ APைᬋ٦֬ᖪ
֬᳷ˊѼѕሷտǼROLǽ೪ዥޗসҜƥ៨ዥǼิ࿑าਭǽǸǸѕұസᓠາ

1CFITƥControlled Flight Into Terrain
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ތ 10.6: ٦֬ϥَሇᖪ֬᳷

ތ 10.7: Ԥ߉ IFRޡ

৮ƥϔᯋѕ೪ዥǼVSǽƥ៨ዥǼ߄ርᨱᄈาਭǽǸǸѕұࣽሇסᰉᨱᄈˊ
ޗҜѕሷտؼ AP٦֬瞬时೪ዥሇסᰉᄈˊշࡺƥӖीᖪ֬᳷٦֬
ሇסᰉᨱᄈˊຈތ 10.6ƥᖪ֬᳷य߄ርᨱᄈᡷϛ 300 fpmˊ

Ѽ٦֬ᖪ֬᳷мَƥаᐷኵᡠסᰉᄈˊണᖪ֬᳷ѕᨆԗ

ભਧሇჁઔƥຈ 1800 fpsˊрሇलࠈರᐧظುاƥظᕜѕᨆԗ࠼
ᨱჁઔˊᨅظᕜδϑ bugƥݿϛϽұᰔ᥎ᠶƥᡷࠩՠᯅᲢˊѼ᱇ᠳ
νಯБ؟ේඇᡷࠩƥৰᰡਁनظᕜሇᯅᲢˊ

р᱇ᠳ߄ርᩀᄈޗ 500տ 700 fpmϥᯋˊை UPڔ DNைᬋƥൌᢹᗩ
ˊᄈסሇ႑ىርᨱᄈሇӖˊٌᨄᠳᓣտፄᨱƥмр᱇ᠳ߄

ഡَƥ႑סᄈਢ፞мَƥைᗅّைᬋơHDGƢˊǼROLǽѕୄب⣻❴嚶❴潊潂ꉘ悊吺
ⱎ䯀擫䡓ꉘ⣻䧴囶⣝
㻭㏛

ǼHDGǽƥݿϛѼյյীᑀयᗅّྡඓᡷᒳޗϽᥨᩈᗅّƥмᲸസνѕ
ണ࠵ሇᦾ਼ˊ

10.4.2 MISONБ຺ဿ

࠵ญᥭጌрᠳᚊሇ 009ੜّᐰ 8ཏሇѬᒳƥݿрᨄണδ
ЌᯋˊݿϛണظᠷठሇޞᱤႪƥތ 10.7ƥр᱇ᠳՋࠩλδᲸ
ˊ

ሷδλрሇᗅƥᚊ 009ੜّᐰৰّƥрѕᑀ᧼δϑጣϛMI-
SONሇБ຺ဿơތ 10.8ഛᐷᖮሇތዥƥMISONؼޗλᡅᕜտƢ́ ޗ

MISONκᱤظмሷտБ؟ሇࣗמƥ៨ዥMISONᗅБ຺ဿˊँᰂκр
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ތ 10.8: Oakland VORؠ 114ੜّᐰፅ᧼MISONБ຺ဿ

ѕᲸ᧼MISONሇωҜƥѫੜّᐰᠲտωሇፅ᧼MISONƥрन
ԠᥗˊрسᅶԢൌሠᠺᲸ᧼ጫˊ

рس᱇ᠳ 009ੜّᐰᔽّ San JoseعᲸƥርտр᱇ᠳᦾ਼ሇ
ӈˊѫᨅϑБ຺ဿᠳƳᎁδƥظмේඇрտېϽˊᎁЁኵᡠр

ᣳሇᲸտېˊрδርᲸ᯾Ჸƥണፅᥒੜّᐰƥी᱇ᠳᡚٴᖪিϽˊ

ᢱߨךᗅތƥрظмሷտੜّᐰᔽّ Oakland VORTACơVOR
TACANƥTACAN៨ዥ Tactical Air NavigationƥഴፄϔफᗅƢ114 Óakland
ሇᲝᄈ 116.8ƥԢռኇ OAKơ--- .- -.-Ƣ́ р᱇ᠳय NAV2ᡷᒳޗ
Oaklandƥᄕޗीᡷᒳٟˊٌ୧ਥᲀᲝᱤ൙κሇ NAV2ኵᡠಃտϽኵሇ NAV2 ⇒ 116.8
ռኇˊ

р᱇ᠳᢹᗩ OBSƥٴᢁ VOR2рԟ༉ېോੜّᐰˊᡷᒳ OBSտ 114 VOR2 OBS ⇒ 114
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ތ 10.9: ᴱұาਭᨆԗᲒѬჁઔሇᖪ֬᳷о

1ˊѼظмწ༻δλƥрፅ᧼ 114ੜّᐰሇӈƥVORκѕெዥ TOᨄ
 FROMˊϴظмწ༻ெѕЭসّؼ᧿֬ƥᨄЭّؼস᧿֬ˊ

ഡَᠳᢪƥҗၯрሇሩሇƥುᣈСϣੜّᐰƥظм 113ƥ115ƥ
ୈᓥ 100ୈᓥ 90ƥϥмᨢ 114ݿϛ࡛ތκඓ༉ՠൌϽƥᨅඥीνᅶᖪ
িᆄϽˊ

10.4.3 ᖪ֬᳷ II

рᑖᑛᲸਖ਼ᚊޗ 009ੜّᐰሇκƥᡥрᨀᥭጌϽᡊδλᖪ֬
᳷ˊ᳨ԌƥѼണҋᅶᢹಜႜሇϵଂƥѼѕሷտᖪ֬᳷оκᑀয়ѕ

ണᯂ၄ሇǼPTǽඓˊᨅᖪ֬᳷оޗట᫅ѼᅶᢹಜႜᢹಜδλᲸസˊ
ӗّЃઐᆒᨅϑƥݿϛᅶḂඓᲸƥνᢹಜأᓨഛ࡛ˊᓨᩤЌҋᅶྡୃഽ

ୈ᳷ሥሇഥءƥϴᡲ࠰࠰ҋᅶᢹಜႜѕᩕԏՠᄕᨅϑట᫅ˊ

ٌƥؼҜᨄണδϑ࠵ᬋƥϴीᴱᨢஶᬋƥظмᅶᨅϑᬋൌ

ᢹᗩሩඓᴱˊр᱇ᠳᅶտ࣯ƥᢹᗩᬋርտ᧷տሩඓᗅᴱƥ4000ᘫ
ॄƥ೪ዥؼޗҜˊѼᢹᗩᬋሇӈƥǼALT ARMǽѕ೪ዥޗᖪ֬᳷о
κơތ 10.9ዥƢƥᨅ៨ዥѼীᑀһಅϽሩඓᴱˊᖪ֬᳷оѕұ悊吺嚶❴潊潂⎶䮺㳓

澤㍲ 4000 ֏κסᄈርտᨅϑሩඓᴱƥϥَѕಅ৮ᲸৰЭ߄ርᨱาਭơVSƢୄبᴱ
ұาਭơALTƢ́ Ґᴱơຈࣽފδϑޗᴱұาਭƥ࣯ѕұޗ
ϔሇ 4000ᘫॄƢ2ˊѼᥭጌሩඓᴱᨄണ 1000ᘫॄƥϴीտ᧷ 3000ᘫ
ॄƥѕ٣տ 5ࠣខᶛஎᡚᲀ៨ዥᴱұาਭᨆԗᲒѬჁઔˊ

༉ଐƥᖪ֬᳷νѕᢹᗩᯀƥݿᲸസಅ৮Ჸƥᨱѕࠖ֨ˊѼ

᱇ᠳһᯀىᗅ᱇ຸˊ

10.4.4 ұᗅᩈ

ᕜѕᚊտظൺδֆƥѼޗ 009ੜّᐰơϴी VOR1ሇ CDIெޗ
ϔᯋѬᒳƢ́ ᦾّ 009ˊᘧҋᅶᖪ֬᳷оሇᢔƥѼظмᨭ᧼һಅಲّ㐟 VOR1 㛶境⣚搸⣝

009◦ ᯿ៀоκሇᗅّྡඓˊ

мᅶظ၎ƥ؋Ѽन手֬ᢹᗩᲝᄈଓᠽ1 Equipment ⇒ Radio Settingsनᢔන
2ၦƥѼϴνδࣽᠳƥѼظмطᴱ៨ƥտ᧷ 4000ᘫॄƥयκסᄈᡷᒳϛ 0ƥ

ၦَை ALTைᬋᨆԗᴱұาਭˊϥм࠰ЫᐾδϑᬋƥϴϛϽనጙഛ࠰ᖪ֬᳷о
ሮԟሇԬऑ
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ᰑᱡѼӟሇᥙ࡛࠲ςৱ᧿ƥٞմெϴᡲνѕݽϔˊр᱇ᠳᢹಜδλ

ᗅᩈ ĆDIெơVORκሇ፟ርெƢѕٴᢁрᲸّېˊ࣯ޗসҜƥ
៨ዥੜّᐰޗрሇসҜƥݿрᠳّসᲸˊأϥГၦ1ˊ

ᄮᡴκᎢתƥၦᓨँޗϔѼѕؤᄕᰯұெδርޗϔᯋƥѕ

Ჰ٬ጌᗅّˊԟᮁƳெሇ位置ٴᢁр在哪里ƥᓨெ运动的方向ٴᢁ

рᠳ如何做ˊ

ൌᡊδλƥெޗрሇসҜƥᩤϣುᆞੜّᐰϴޗসҜ2ˊ

ெّޗр移动ƥ៨ዥѼޗୈೇୈѕፅ᧼ੜّᐰƥмр᱇ᠳ

ഛઉሇᨆԗੜّᐰୈᓥᎋெݽϔˊذδಲᱤƥெޗ远离рƥ

р᱇ᠳᨅጕᥓֶƥᨡᦾ࣯ሇ᧿֬ˊ

༉ଐƥյਥࡺрᰯწ༻᱇ᠳᦾ࠰ळˊظԌऺᢌᦾ 10◦ƥெ᧿
ઉƥрीಅୄ࠷֬ 5◦ơୈّأ 5◦Ƣ́ ଢƥ࠷δጕ૮Ճƥெጥ֬ذ

рी֨࠵տ 20◦ơ֨ࠖذ 10◦ƢƥၦَሷሷѕؤᅴСϣˊ

10.4.5 ഛ࠰ሇБ؟ේඇ

ᑀয়Б؟ේඇᲸസሇѬᒳϑ࡛ϵଂˊξ Oakland 114ੜّᐰሇБ຺ဿ
ीᠳտϽˊ֏ಲी SUNOLБ຺ဿˊѼаᐷሷƥ5ോੜّᐰБ຺ޗƥ佋撓 OAK 114㑐⣝压
ؼϛϥَѕᱡয়ണᅶƥрयѕҋᅶݿˊോੜّᐰېрᠳᨢஶҋᅶݿ

κሇᩤോƥ࣯Mantech VORTACሇ 229ੜّᐰƥᲝᄈ 116.0 MHzƥռኇ
ECAơ. -.-. .-Ƣ́

ѼਁᢜীᑀቹᩈᢜѲӟϽƳᢹᗩ NVA2տ 116.0ƥᡷᒳ OBSտ 229ƥৰ
ේඇኵᡠҴඓعռኇˊ NAV2 ⇒ 116.0

VOR2 OBS ⇒ 229ٌƥᡥрЫᐾо៨൙κሇذδϑ֧ᕜƥᅶൌБ؟ේඇ SUNOL Б
຺ဿˊδЌ VORҴඓعണ༻ᥭሇ֧ᕜƥϴी DME3ơDistance Measuring
Equipmentƥ༻ᥭоƢ́ ຈ San Joseीണơᨄᡫ੧࣯ VOR-DMEҴඓعƢƥ
ᓨ OaklandڔMantecaϴണơVORTACԣࠩ DMEሇᕜ֤Ƣ́

ҋᅶ DMEƥѼظмቹᩈрᲸϽ࠰ᨇƥᥭ VORҴඓعሇርᐰᥭጌˊޗ
рሇޡϔƥDMEνᠳƥѫрҗѕҋᅶƥᲈҤࣣϵ࣯જϣষѸƥϴ
ኵᡠрሇѬᒳˊ

DMEо៨ीޗᖪ֬᳷ሇλಲ4ơ؝ظᓣތ 10.4Ƣ́ ኵұীᑀ୧ਥ࣯ƥস
᧵ሇਥԟᬋδᗇޗ N1ѬƥᓨǼN1ǽմ៨ዥǼಃ٣ NAV1ǽ́ ޗϛᄕݿ

NAV1 San JoseᲝᄈƥᨅඥीٴᢁрᥭ San Jose VOR-DMEҴඓعሇᥭ
ጌˊрᬋᦾտ N2ƥᨅඥѕٴᢁрᥭManteca VORሇᥭጌˊ DME ⇒ N2

DMEѕ೪ዥιඥωᠲƳᥭጌҴඓعሇཏಚƥᲸّୈᨇጌҴඓع᧿֬
ሇᨱƥмؠைᨱᲸّҴඓع᱇ᯋˊ༉ଐࠨሇᥭጌᲸസտҴඓ

ᱤᥭጌˊٌඥᨱϴሮनޞሇርᐰᥭጌơϴीᣈǼಧᥭǽƢƥᓨνع

1ؑಞᨅᒢळδϑ֏టോхƥᲸಲّξ VORሇّᔽعெዥݥδᖮىᨅϑᠸƥ
Ჸςعّ VORϴெዥϛ TOሇӈˊᓨّᔽعெዥξँᰂᲸಲّሮأƥெڔᲸ
സሇ᧿֬ሮأሇƥெّসӝᦾƥр᱇ᠳّؼᲸмᚊੜّᐰˊᢱᓥޗظ Flight-
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ҴඓعሇᨱƥݿᰑᱡѼّعୈᔽعርᲸƥٞմᨅϑᨱѕᆒѭЃѼሻ

ँሇޞᨱˊຈƥЭ San JoseᔽعᲸƥ࣯ीޗрَಲƥѕጬઉЃрّ
MentecaҴඓعሇᨱƥݿϛ࣯ޗрؼҜˊ

рᠳᐇണԟ SUNOLБ຺ဿሇҴૉ1ƥѕٴᢁр࣯ޗ ECAҴ
ඓع 229.00ੜّᐰ 33.35ཏሇѬᒳơϴी “ECAr229.00/33.35’’៨ዥሇ٢
ϤƢ́

ᄕޗрണύጕಲኵᡠ SUNOLБ຺ဿƳVOR2ெѕݽϔƥDMEሇ
ᢱಚ 33.4সؼˊ༉ଐƥDMEνѕటҖᏲኵһƥݿϛ MantecaҴඓعሇ
༻ᥭണϑᡅ2ˊ

Ѽϴᡲѕᯅ DME κ HLD ሇ٢Ϥơϴी N1 ڔ N2 ϥᯋƢ́ ᨅ៨ዥ

ǼHoldǽơұƢƥଐથǼνᎫ NAV1ڔ NAV2ѲᢹᗩƥDMEұ֏
Ოᄈǽ́ ຈрЭ N2ᢹտ HLDƥDMEҗѕ೪ዥрտMantecaሇ
ᥭጌƥҋрಱᢹᗩ NAV2ƥDMEࡺᐹѕұޗMantecaˊᨅᱡয়ണᅶƥ
ሮЃ DMEୄبϽᎁιعვ፞ሇఉಃസƥIFRᲸύعఉಃസሷκؚν
ˊᅶ࠲

10.5 Ջࠩλᰉ

рޗᱢᨀ SUNOLƥ San Joseሇ 009ੜّᐰƥԟ༉ DMEκ
ሇѬᒳˊޗ SUNOLဿƥрᥭጌջऴीνտ 5ཏϽƥϴीЅौλ
ಲሇൺࠨˊϴᡲрᰉտ 700ᘫॄসؼơջऴඓᴱ 400ᘫॄƥᓨЅਂᴱ
750ᘫॄƢৰጬጬّीᕜտϽٟƸሇഥءϴᡲδޡဨᰯयᰉϗƥѼѕ
ଲሇˊ

10.5.1 о៨ᨆᨀጫ৽

κδ፣ሇጫᨕƥрᲸ VFRሇӈƥѼνᕜᡥᲸസርఉّ
ഡᨀሇᥨᩈᚽޞˊѼ᱇ᠳᲸտ᥎ᚽᗅᐰϔƥᨅѕড়ѼनՋᥨᩈƥৰᩕԏξԢ

вᲸസሮౠƥᨅδх࡛Ѐˊ

IFRξᏚѨƥϴണ༴ጫظ੭ˊЀँκƥኵँണ程序3ظᅶˊݿϛ IFRᰉ
ᚽሇ഻ࠪપƥണδϑᅶЃണസޡሇࣽފጫ৽ˊѼ᱇ᠳට௳Ⴏࣽሇസޡ

GearЛᖪँᴋৰᲔѕ Ǹ́Ǹᢈᓥ༉
2ᰑᱡѼّሮأಲّᲸƥᩤीذδጕ૮ՃϽˊ
3ᢝ૮؝ظᓣhttp://en.wikipedia.org/wiki/Distance_Measuring_Equipmentˊ
4ണЌޗᖪ֬᳷оሇκಲ Ǹ́Ǹᢈᓥ༉
1ຈҋᅶ http://www.airnav.com/airspace/fix/SUNOL.
ϛᨅϑᡅलƥмয়য়यݿ2 DME༻੧ሇᥭጌᎋٌЃޞᱤᥭጌˊِϑฬƥؑ ಞᨅഡ

࡛ണϑތ Ǹ́Ǹᢈᓥ༉
3ࠨሇǼጫ৽ǽϛǼProcedureǽδᢅሇϔಞᓟᢈƥޗຜᗅᲔߨϔƥδᗇണ༴ጫપሇ

ԬऑጣϛǼጫ৽ǽƥνᠳξᡝᎨസሮԟሇǼጫ৽ǽཱི྆ Ǹ́Ǹᢈᓥ༉

http://en.wikipedia.org/wiki/Distance_Measuring_Equipment
http://www.airnav.com/airspace/fix/SUNOL


10.5 准备下降 147

ේඇሮਁሇጫ৽ˊЀँκƥѼ᱇ᠳේඇႯࣽസޡˉᥨᩈڔफᗅᡷࠩˊ

рሇസޡջऴơLivermoreƥKLVKƢ́ ᡥрᐇ࣯ሇҴૉˊ֏
ਖ਼ http://www.airnav.com/airport/KLVK1ˊޗᱢᨀਂ᪇ሇѬᒳƥрظмሷտ

IAPsơInstrument Approach Proceduresƥо៨ᨆᨀጫ৽Ƣ́ ៨ണύϑ 25Rᥨ
ᩈሇо៨ᨆᨀጫ৽ƥδϑ ILSơInstrument Landing Systemƥо៨ᰃᐄᑏƢ
ᨆᨀƥذδϑ GPSơGlobal Positioning SystemƥԘᄬࣽѬᐄᑏƢᨆᨀˊݿ
ϛрണࣴ᠆ GPSᡷࠩƥѫрظм ILSᨆᨀơጬَЫᐾƢƥݿрी
ᨢᨅϑϽˊ

ᝇၦջऴسണύϑо៨ᨆᨀጫ৽ƥᓨ߉࠵സޡմണˊ࠰ሷ

δλᰁᨀሇॠസޡƥѼظмሷտ࠵ሇጫ৽ƥണ ILSጫ৽ˉGPSጫ৽ˉ
LDAጫ৽ˉVORጫ৽ᎋᎋƥࣣϵ IFRᲸƥѼѕࣣտണᨅЌጫ৽ˊ

ތƥѼѕሷտތѼীᑀλϽᨆᨀᗅտջऴƥݽ 10.10ᨅඥ
ሇԬऑơؑތᷩሄƥᨅདྷᗡড়֭ᄮᡊƢˊഡਥࡺѕଓᠽδ࠽᱆າǸǸݿ

ϛޗδਵᐫκԵϽ࠰࠷ሇҴૉˊрѕઐᆒ࠰ƥسᰴϔޗᅶᲥᗡඓՠሇᨅ

ιϑ᪇թˊᨅЌ᪇թጣϛǼ᱇ᠳቹᩈሇǽǸǸϴीрޗس᱇ᠳቹᩈሇ

ӈƥୣؚሷˊ

ЭېਥࡺƸ᳨Ԍƥδϑ IAPѕണδϑୈ࠰ϑ᥎ࡺᨆᨀࣽѬဿơInitial
Approach FixesƥIAFƢ́ ᨅѼᨆԗᨆᨀጫ৽ሇԗحဿƥظмޗᗅތሇǼPlan
Viewǽơ৮ᱤތƢտƥϴीތޗ 10.10ϔᅶᐉᗡඓՠሇ᪇թˊрሇ
IAPണύϑƥδϑޗϔᯋƥذδϑؼҜơތ 10.11ሇಇ࠵Ƣ́

δϑ IAFीδϑ定位点（Fix）ƥࣽѬဿፄᯋϔሇδϑயሇဿˊँ
ᰂκрীᑀఉᡌϽذδጕᏚ߉ሇࣽѬဿƥຈ VORሇБ຺ဿˊࣽѬဿᨭ
য়ϴണٍࣗơຈMISONƥSUNOLƢ́ Ҝሇؼ IAFጣϛ TRACYƥᅽδോੜ
ّᐰƥδϑᥭጌඓڔδϑᴱඓىৰᐵୄˊԣѱൌᢪƥ࣯ѬЃ ECA
ơϴीMantecaƢVORҴඓع 229ੜّᐰƥDME 15ཏơᅶ DMEఉಃ
സ༻ሇ 15ཏƢሇѬᒳˊ

10.5.2 ುಲّપҴඓع

ၦƥрৰνҋᅶ TRACYѸϛ๐Ჸሇ IAFƥрѕҋᅶϔᯋሇ
IAFƥϴीδϑெဿơތϔሇ LOM៨ዥǼLocator Outer Markerǽƥெဿ
ඓƢƥጬَԟ༉ெဿඓƥሩ֏рᰴϔޗࣽѬဿκˊᓨᨅϑெဿඓƥ

ϴδϑ NDBơNon-directional BeaconƢҴඓ2عˊ࣯ξ VORሮѨƥᅶ࣯ظ
м᧖֭ᗅّƥৰЭδϑޞಲफᗅտذδϑޞಲˊڔ VORδඥƥ࣯ϴണٍࣗ
ơຈҐϔሇ REIGAƢƥδϑᲝᄈơ375 kHzƢƥδϑռኇơLVƥୈᚃऴರ
ኇ.-.. ...-Ƣ́ NDBϴѕߨךޗᗅތκඓՠƥδϑาሇᐗᗡੋސƥϔᯋണ
ތलဿဿƥವ᧵ᐗᗡಲන࣯ሇሮԟҴૉơ࠰ 10.12ˊνᠳξವ᧵ᐗᗡ
ँੴཱི྆ސƥୈᓥᩤϑϔᯋണࣗຄǼRǽሇੋސƢ́

1ᒧ፠سటҖᒼࠏދԬሇസڔޡफᗅᡷࠩҴૉ Ǹ́Ǹᢈᓥ༉
2ᢝ૮؝ᓣ http://en.wikipedia.org/wiki/Non-directional_beaconˊ

http://www.airnav.com/airport/KLVK
http://en.wikipedia.org/wiki/Non-directional_beacon
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ތ 10.10: ջऴ 25Rᥨᩈ ILSᨆᨀዥଐތ
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ތ 10.11: ᥎ࡺᨆᨀဿ IAF

ތ 10.12: REIGAುಲّપҴඓع
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NDBҴඓعѕ৶δϑҴؿӵޗᢪǼޗᨅǽƥᓨᲸസሇఉಃസѕ
ఉಃտᨅϑҴؿৰٴᢁᲸٽƥǼҴඓعीޗᩤǽ́ Ѽس᱇ᠳᢹᗩఉಃസᲝ

ᄈৰሠᠺѮኵሇо៨ˊఉಃസƥϴी ADFơAutomatic Direction Finderƥ
ᖪّ֬ࣽᡷࠩƢఉಃസƥᓨሮਁሇо៨ϴ ADFƥތ 10.4ዥˊ

ᠳᢹᗩտ REIGAƥᦾ֬ࠩᅶᲝᄈơSTDBYƢᬋտ ϥ֏δඥƥADFڔˊ374 ⇒ 374
Ḃඓϔᮁӟ࠵һಅơᨅ๐һಅ 100 kHzƢƥᅶḂඓসᮁӟलһಅơ1
kHzƢ́ ၦَБ௮༰֬ᲝᄈࠩڔᅶᲝᄈơைǼFRQǼைᬋƢ́ ᨅඥ 374ीᨢࣽ
ሇơSELƢᲝᄈˊADFெϴѕ֬ƥظᕜѕெّؼҜƥϴظᕜርெ REIGAˊ
ϴᡲνѕƥϛСϣƸݿϛఉಃസظᕜѕࠨЃ࠶ᐰาਭơসκᡅѕ೪ዥǼANTǽƢ
ᐰาਭƥை࠶ޗˊ1 ADFைᬋƥѕሷտ೪ዥϛǼADFǽ́ ᨅඥெѕّ
REIGAҴඓعˊξ VORδඥƥϛϽኵұрಃ٣տϽኵሇᲝᄈƥ᱇ᠳ
ռҴඓعƥݿрय ADFሇᲀᲝਥԟ୧ਥˊ

༉ଐƥADFണ OBSƥݿϛ ADFሇெெّҴඓعሇƥᨅ࡛࠷Ͻˊ
ᨅीఋफՠϽᎁδϑ ADFؑմƳ

ADFؑմ 1Ƴ ெெّҴඓعሇಲّ

ᱡয়ᎢתƥЀँκѼϴᡲᡠϛᨅνᕜᎨδϑǼؑմǽƥѫᨅ ADF
ڔ VORሇ࠵ঽռˊδع VORƥᨄᡫ੧ٟƥᨚᦋתδሇುᐰᆀੜّᐰƥϴ
ीѼᨭ᧼ᦾ OBSᬋᨢஶሇˊᓨδع ADFϴണδϑᬋƥϴണδϑδ
าδඥሇᒪሥײƥϴᡲѕᡠϛ៨ዥሮٌሇ٢Ϥˊৰνƥᦾᨅϑ ADFᗅ
ّᬋơണǼHDǽඓᎡሇƢሷሷѕؤᅴСϣٟˊᒪሥޗײጥ֬ƥᓨெ
ˊϛ࣯永远指向信标台的方向ݿˊ֬

рᄕޗሇჁՃλƥುᡴЭѲࠨᲸّ REIGAƥسᠳрᅶ ADFƥெ
ெّǼीޗᩤǽƥрीᲸտǼᩤǽƥৰςѕᲸ᧼ REIGAκፄˊၦᓨƥݿ
ϛᒢϩँƥݿ؞ઉीᠳᅶƥрൌᡊᒪሥײሇᅶᨪƳ

ADFؑմ 2Ƴ 如果ᒪሥײெّ֏ᗅّƥᩤϣெी៨ዥр
飞向Ҵඓعሇᗅّˊ

ϴीᢪƥᒪሥײᑉՠᲸտǼᩤǽሇԣѱಚӖˊ

࡛ϽƥᨅඥрीՋࠩᗅّ REIGAϽˊᦾ ADFᗅّᬋርտԢᲄ᪇
ᗅّξ֏ᗅّδᖮơδᗇሇƥADFᗅّ᱇ᠳξಲѬ᯿ៀоᗅّδᖮƢ́ 

рᑀ᧼ SUNOLБ຺ဿƥ༉ଐሷ ADFெƥᡷᒳಲѬ᯿ៀоሇྡඓտᩤϑ
ᗅ ơّәᡷѼޗҋᅶᖪ֬᳷оƥണƥᩤϣسᠳᗅّᩤظƢ́ ᦾ

਼ᑄмَƥADFሇெਁᢜெّ֏ಲˊണƥᩤϣीᢹಜᗅّˊ2厛 撓 SUNOL; 搸 ⣝
REIGA ᲈҤᢪƥᥭጌ REIGAᥒᨀƥெीѕب੧ᥒଓƥνᠳᆯሇᡥெ

ұϔᯋˊسᠳጴࣽޗδϑᗅّीƥၦَՋࠩǾǾ

ϛ࣯ണ᧔࡛ሇᲀᲝఉಃಊݿƥعᐰาਭƥϜᠳᅶൌռNDBҴඓ࠶1 ᐰาਭƥADF࠶ޗ́
ெ不会ெّҴඓعƥᓨິᨇெّؼҜˊ

ˊڻઐᆒᲰሇࠨҜᲰᨅඥӟৰν࡛ƥѫޗ2
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ތ 10.13: ջऴ ILSጫ৽ᦾ਼

10.5.3 ጫ৽ᦾ਼

࡛ϽƥрᲸ᧼ REIGAƥνርఉّসᦾৰनՋᥨᩈϽƸڸƥ
ሻᨅϣᎢתी࡛Ͻˊр᱇ᠳّؼᦾƥ飞离സޡƥৰӟδϑ程序转弯ˊ

ތ 10.13ϔሇ৮ᱤތƥ֨ᏡሇᎴ࠽ඓዥϽδϑጫ৽ᦾ਼ˊѼைᎴ࠽ዥƥ
᱇ᠳᲸጌസޡᗅّ 075◦ƥၦَসᦾ 45◦ տ 030 ◦ˊр᱇ᠳӟϽδϑ Uࣗੋ
ሇᦾ਼ơّؼᦾ飞离സޡ Ǹ́Ǹᨅϴጫ৽ᦾ਼ሇδോؑմƢݽտ 210◦ƥϥ
َؼᦾ 45◦տ 255◦ƥनՋᥨᩈˊᨅϣӟظмᡥрണᯋһᗅّᩈƥտ
᧷ኵሇᴱƥϛᰉᚽ 25RӟՋࠩˊ
ᢪሇǼኵሇᴱǽƥрѲቹᩈځƸތޗ 10.10ϔᷤᗡඓ༉ሇ֓

ᱤތơProfile ViewƢ᪇թƥѼظм༉ଐտκᱤ LOMƥϴीрሇ IAFˊ
Ꮄ࠽ƥIAFϥَрѕᗅّ ጫ৽ᦾ਼ϔрλᰉտޗˊ◦075 3300ᘫॄƥ
ၦᓨ不能低于ᨅϑᴱơᨅी 3300ಚࣗ下划线ሇ٢ϤƢ́ ጫ৽ᦾ਼ϥَᗅ
ّ 255◦ƥрظмλᰉտ 2800ᘫॄƥѫ不能低于ᨅϑᴱƥርտрᚊ
λ࿌ᩈˊ

о៨ᨆᨀጫ৽ৰ没有ٴᢁѼጫ৽ᦾ਼ሇᮿˊ۪δᠳຸνᕜᲸጌ

NDB ᥑ᧼ 10 ཏˊѼѕ༉ଐտ৮ᱤތണδϑ 10 ཏሇޑސ࠵ˊᨅ៨
ዥǼұ 10ཏмԬǽ́ ᨅνਥᄑ፴ˊݿәᡷрᨱ 110ᗩƥᩤϣ
δ᧵Ჸύթीঽν࠰ϽǸǸϴीޗ 075◦ Ჸύթƥၦَᦾّ 030◦ мَ
Ჸύթˊਖ਼َƥрीν᱇ᠳԟੴᯋϽƥрس᱇ᚊ 255◦1ˊ

мƥᲸ᧼ REIGAϥَƥّؼᦾտ 075◦ˊрሇ ADFണԬᒳࣽݥƥ
ᨅඥрظмᅶᨅϑൌᡝύթˊைǼFLT/ETǽơflight time/elapsed timeƢ
ைᬋˊϔᯋሇǼFRQǽѕཔ࠼ƥǼFLTǽѕ೪ዥؼޗ᧵ƥࠩ ᅶᲝᄈѕࣽݥഠ

кˊᄕޗ៨ዥԘ᪇Ჸᯋƥνᕜһಅƥᰑᱡಱ௮ᆀໆˊ๐ைǼFLT/ETǽ

1ԟЃջऴസޡƥREIGA NDB 10 ཏᰊցƥޗ 2011 ৯ 6 ഢಱһᡞႝᗅތীᑀئ
པ Ǹ́Ǹᢈᓥ༉
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ތ 10.14: ࣽݥ᧿ሇ ADF

ைᬋƥѼѕሷտǼETǽ೪ዥՠൌϽƥᨄണδϑᯋƥظᕜѕξᲸᯋሮٌƥ
ᠳᒳᲒᡝᯋƥைವ᧵ሇǼSET/RSTǽைᬋˊᨅඥࣽݥѕ᱃ƥၦَ
ਥࡺᡝơᠶތ 10.14Ƣ1ˊޗᡝาਭƥѼைǼSET/RSTǽைᬋƥᡝݥ
ѕ᱃ˊᘧሷࠩᅶᲝᄈƥைδ๐ǼFRQǽைᬋƥᡝݥᑛᡝˊ

10.5.4 ᨚெ

рտ᧷ REIGAƥϥ֏рৰണႯռԟ༉᧼рሇᗅᩈǸǸр
ᠳनՋس REIGA ीϽˊᓨᄕޗᗅᩈीनрᱡয়ᠳϽˊр᱇ᠳЭ
REIGAሇ 075◦ᗅᩈᲸጌˊ涪 扖 REIGA; ⎚

REIGA 䭐 075◦ 囶攟
涪亇 REIGA⋰⛒楫

ᄮ૮Ճλƥрᦾّޗ 075◦ƥADFெѕርఉெَّಲơәᡷ
рޗᗅᩈκƢ́ ँᰂৰνƥр᱇ᠳᢹಜрሇᗅᩈƥᢹಜሇಲᩓ

੭ ADFሇᎁЁϑؑմˊрኵᡷᒳϽᒪሥײƥெѕ೪ዥ֏ NDB
ޗሮѬᡅƥрᦾ਼ၦَርᲸርտᚊ 255ሮѬᡅƥၦَᦾտ 075◦ƥ
ᨅඥрीޗᗅᩈκϽˊ

ތ 10.15៨᧷ϽሇଐથˊތϔᲸസᑬᐰᲸƥ᥎շޗᗅᩈϥ2ˊ

ᗅّनሇ 075◦ƥၦᓨҴඓޗع 225◦ ሇѬᒳˊᓨν 255◦ˊᠳһр
᱇ᠳؼᦾơᡫ੧ᰡᢹᗩ ADFሇᒪሥײƢ́ рᲸտᨅϑಱሇᗅّƥጌ
ኵѬᒳᥒൌᥒᨀƥፅ᧼ ڔ235 245ሮѬᡅơތᐗᗡƢ́ ഡᐹрሇ ADF
ெெّ 255◦ ƥрᦾّ 075◦ˊৰಱᢹಜ ADFሇᒪሥ3ײˊᨅඥр

ीޗኵሇᗅᩈκϽˊ

ၦƥрݽտᦻƥᨅδժৰണᑄˊѼሇᲸസᨄޗጥ֬ƥѼሇ

થᑢྡޗጌƥѼሇᒪሥϴޗಅبƥᲰѕᡥᨅδժؤᅴبˊَᱤѼ᱇ᠳνಯ

ӟՠһˊᄕޗᨄν᭯ƥрᥒൌᥒᨀఉᨀጫ৽ᦾ਼ሇ᥎ࡺဿơঽν࠰Ჸ

2թƢƥрّসᦾ 45◦տ 030◦ਥࡺጫ৽ᦾ਼ƥϥَीظмઐᆒ NDBϽˊ

10.5.5 FOOTOᯋ

ᲸƥണസѕൌሷδλޡѼّസޗ VOR2ƥীᑀᢹᗩտϽMan-
teca Ҵඓعƥᨄണ DMEˊәᡷ OBS ᨄ 229ƥᓨ DME ᨄ N2 ሇᢔƥޗ

1ࣽݥϴظмᡷᒳୄӅಚᡝาਭƥᨅৰണँᄕˊ
2ँᰂӝጌᗅᩈሇƥތሇᡅᆒਵƥഛջЃᡊ
3ѼϴᡲѕണണظᕜADFሇᒪሥײᖪ֬ᦾƸኵँണᨅඥሇADFƥᨅी RMIơRadio

Magnetic IndicatorƥುᐰᆀዐᗅّெዥݥƢ
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ތ 10.15: տᗅᩈݽ

ൺဿெѕݽϔƥ៨ዥѼޗፅᥒ 229ੜّᐰƥѼҗޗᗅᩈκƥٌ
DMEሇᢱಚਁᢜ 20.8ˊજϣቹᩈሇƸሷδλᨆᨀᗅތơᠶތ 10.10Ƣƥ
Ѽѕ༉ଐտδϑБ຺ဿƥඓϛ FOOTOˊFOOTOޗᨆᨀκƥᓨ࣯ሮन ECA
 20.8 DMEˊᝇၦᨅϑБ຺ဿनрСϣଐϤƥीԏᤝሇƥᨅظм
ড়рጌޡƥᨄണδѕᨆޡƥటҖ࡛ሇኵᡠᐆൃˊ

᧼ՂЃѼᲸሇᨱƥѼᑀئ FOOTO ਁᢜীᑀఉᨀ 075◦ ሇύթ
Ͻˊᡝᑄƥрّসᦾ 45◦տ 030◦ˊᒳᡝݥƥұ 030Ჸ
ύթˊ

10.5.6 ᖪ֬᳷ III

ᨅᗅጫຈ᧔༆ဆν૰ƥмջᅶᨅϑѓֶƥрλᰉտ 3300ᘫॄˊλ ㊲搸⛼ 030◦; 涪行⋰
⛒楫⣘㫂下欙⛼ 3300ᰉ֏ƥේඇ KLVKሇ ATISơᲝᄈ 119.65 MHzƢৰኵұѼሇᴱ៨வӖ

ኵሇˊ

әᡷѼޗҋᅶᖪ֬᳷ƥλᰉ᱇ᠳӟᨅϣՔхЀƳ

1. ርᨱᄈาਭơVSƢ́߄ݽҋᅶᴱұาਭơALTƢƥ᱇ᠳᨂ ை ALT
ைᬋƥϔᯋ೪ዥሇǼALTǽѕǼVSǽഠкƥᓨѼ֏ሇλᰉᄈơظᕜ
 0Ƣਁᢜ೪ዥؼޗҜˊ

2. ை DNைᬋƥᡷᒳ߄ርᨱᄈ -500 fpm

3. Ҝ೪ዥؼᬋᡥ࠵Ҝؼϥ֏δඥƥᦾڔѼᨄᡷᒳሩඓᴱƥ
տǼ3300ǽ́ǼALT ARMǽϴѕޗλಲ೪ዥՠൌˊ

༉ଐҋᅶᖪ֬᳷оλᰉƥ࣯سѕयസّ࠽λƥीӵδϑν࡛ሇᲸ

֬ؤр᱇ᠳयݿᲸസᨱѕࠖ֨ˊᓨрλᰉᓨν֨ᨱƥݿƥٽ

സᦾᨱᰉѭмұ 110ᗩሇᨱˊϥَƥѼޗ 3300ᘫॄ৮Ჸƥᨄ᱇ᠳ
ˊസ֤֬֬ؤ֨ࠖ
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ϥ֏ীˊസ֤֬տ᱇ሇλᰉᄈ֬ؤ手֬Ჸƥ᱇ᠳᢹಜޗѼ

ᑀᢹಜտϽ 110ᗩƥᲸസਁᢜѕጴࣽޗ 110ᗩˊ

10.5.7 ILSᰃ

λᰉƥрϴ᱇ᠳથᓣѲᚊ 255◦ ੜّᐰৰनՋᥨᩈˊѼϴᡲѕ
ƥрӵյୣᩤඥҋᅶ NDBƥၦᓨ NDB ীᑀνᕜ࿕ᥙ᱇ຸˊр᱇ᠳ
ǼᏲኵǽᚽޞƥݿी᱇ᠳᅶ ILSᰃƥNDBν࠲Ᏺኵƥ࣯ظмਰफрᱢ
ᨀᥨᩈƥѫುᱢሇഛᨀˊ

мрᄕޗᠳժ௮տ ILS ᐄᑏˊILS టҖϽഛᏲኵሇາ৮ಲّࣽѬˊ
ٌϴటҖ߄ርਰफƥᓨᨅϴӵ NDBᨅጕᒢϩሇˊذϴջᅶᨅՔթ
ᯋƥࣣϵδЌಱωᠲˊ

ξ NDBڔ VORफᗅδඥƥILSᐄᑏ1ϴണδϑޞᱤҴؤؿमസơׇஷδ

ϑᗅّҴඓڔδϑλ࿌ᩈҴඓƢƥᲸസκϴണሮਁሇఉಃസڔо៨ˊఉಃസ

ᢪሄϽीрύϑ NAVఉಃസϔሇԢϔϥδˊо៨ξ VORெዥݥሮѨس
ׇஷϽλ࿌ᩈெዥݥƥϴीδϑາ৮ሇெˊξ VORሮѨ߄ርሇெ
៨ዥѼνӝসୈӝؼˊᓨາ৮ሇெ៨ዥѼٞ࠷ᴱୈ࠷ѭƥᓨрሇ

ILSо៨ीрሇᓢഥء VOR12ˊ

ϴᡲѼϴীᑀწտϽƥᗅّᩈҴඓϴണδϑᲝᄈڔռኇơണ੶ᠳת

ვϛλ࿌ᩈҴඓᡷ፞ᲝᄈƥᢹᗩտᗅّᩈҴඓعϴीٌԣࠩλ࿌ᩈ

ϽƢ́ δϑذഡκᱤሇসκᡅƥތಲඓϽᲝᄈƳᗅޞണύϑތᨆᨀᗅޗ

৮ᱤތሇᥨᩈ࠽Ѭᒳơᠶތ 10.16Ƣ́ рظмሷտƥᲝᄈ 110.5 MHzƥ
ռኇ I-LVK3ơ.. .-.. ...- -.-Ƣ́

ᄕޗൌሷδλ VOR1ƥѕؤᄕᐗᗡሇǼGSǽெዥơތ 10.5Ƣ́ ᨅ៨ዥ
ണಃտλ࿌ᩈҴؿˊᄕޗय NAV1ሇᲝᄈᦾտ 110.5ˊᐗᗡሇǼGSǽெዥѕNAV1 ⇒ 110.5
པ࠼ˊᄕޗේඇռኇƥ٣տϽظ႓ሇࠣᲀˊѼᢹᗩտᗅّᩈҴඓعмَƥ

Ѽٌѕ༉ଐտ ILSெޗጥ֬ˊᩤϣ OBSځƸ࣯ीСϣᅶࠨϽˊظм
ऺᢌᦾ֬ᬋƥುᡴѼજϣᦾƥெνѕӟՠਁأˊᨅीᨅϣᡷᡝሇˊ

ണ一条ੜّᐰơϴीᨆᨀᗅّƢሇسሷѸعмयᗅّᩈҴඓظ VORҴ
ඓعˊрϴνᓣԢвᗅّϽƥݿϴीν᱇ᠳ OBSˊν᧼ϛϽట
᫅ƥᨄय OBSᦾտ 255ƥр᱇ᠳሇᗅّˊVOR1 OBS ⇒ 255

10.5.8 ᚊᗅّᩈ

ᄕޗՋࠩᚊ ILSᗅّᩈϽˊϥ֏рᲸ᧼ 030◦ ύթмَƥّؼ
ӟ Uࣗੋᦾ਼տ 210◦ˊѼࣶୄᦾ਼мَƥILSሇ߄ርெơᗅّᩈƢѕਥ⢿搸 180◦ ⛼ 210◦

ጥ֬ˊᓨςѕጥ֬很快ƥѕຈࡺ ADFڔ VORெጥ֬ഛઉˊᗅّᩈҴඓຈ㛶境囶⣝攟
1ᢝ૮؝ظᓣ http://en.wikipedia.org/wiki/Instrument_Landing_System
ರᐧࠈ2 172PᲸസሇ VOR1ڔ VOR2ԣࠩ ILSᕜ֤ƥǸǸᢈᓥ༉
3ണ ILSҴඓعሇռኇࣗຄǼIǽਥ࠽ƥԢᚃऴರኇᱡয়ऑ᧯ሇ .. ƥᨅඥ

ᱡয়ऑሇᚊቹٞಃտϽٽмড়֭Ჸظ ILSುᐰᆀҴؿ Ǹ́Ǹᢈᓥ༉

http://en.wikipedia.org/wiki/Instrument_Landing_System
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ތ 10.16: ջऴ 25RᗅّᩈҴඓ

VORଓ 4ӃƥᲸസሇलಅبीѕᡥெؤᅴ࠵ӝᦾˊݿѼظᕜѕ
᧼ƥၦᓨνᅶનƥрᨄണ 5տ 10թᯋൌनˊ
ϛெݿˊጄຈчѲӈᠳ࠽حدᠳᡫ੧Ƴνᠳᨚெˊᨅس

ଓƥѼᨚெّসѼϴّসƥெّؼѼϴّؼƥѼीѕᲸ੧ӵϑ

ˊѼλಲޗᕜीظ೬ሇӈƥᥨᩈؼѼসొޗৱ᧿ƥ࠲ᥙˊሇາ手ᪿܜ

рνᕜҗᱢ᧿ພƥмᠳට௳ெሇ᧿֬าਭƥՂࣽᖪিሇᲸˊ

ᄕޗѼীᑀݽտϽ 255◦ƥՐᨱտ 75ᗩƥಇՠδᐜᠯᓠơ10Ƣƥৰλᰉ
տ 2800ᘫॄৰұơνᠳѭЃᴱƢˊᨭ᧼ේඇ FOOTOኵᡠрᨆޡሇ ⚛擫⛼ 75坎ꉘ㨊⛆一

㴯師哈ꉘ下欙⛼ 2800Ѭᒳˊᄕޗ࠽ᕙ᧾ఉᚽޞˊ

10.5.9 ᚊλ࿌ᩈ

рّᥨᩈᲸؚሇӈƥνᠳઁᡫሷδቈາ৮ሇெƥϴीλ࿌ᩈ

ெˊрᚊϽᗅّᩈϥَƥλ࿌ᩈਁᢜຈрᴱƥݿϛрँᰂѭ

Ѓλ࿌ᩈሇˊрޗ 2800ᘫॄಅ৮ሇӈƥλ࿌ᩈਥࡺǼّλǽ᧿֬ˊ
ெࣶԘາ৮ƥ៨ዥрޗλ࿌ᩈκϽ1ˊઉрीᚊϽλ࿌ᩈƥр

ѕᑀ᧼ெဿඓˊ࠰Ѐ૮ٌՠᄕƥظмড়ѼኵᡠᖪিሇѬᒳƳ

1. Ѽѕ٣տϽδᐄղᨉᑛሇ݄݄ࠣˊ

2. COMM1κ᧵ሇඓണǼOǽሇ᛭ᗡဢѕК᥎ˊ

3. ADFெѕӝّδҜ2ˊ

1ᨄണظᕜрᨆԗϽ᭯ᢥሇλ࿌ᩈƥᓨ FlightGear ϴँᄕϽᨅϑ֧ᕜˊݿ᱇ᠳрኵ
ᡠᨆԗϽኵሇλ࿌ᩈƥᨅीϛСϣጫ৽ᦾ਼ᠳᨆԗኵሇѬᒳƥኵሇᴱƥᨅඥୣظ

мᚊኵሇλ࿌ᩈ
2ᨅݿϛ REIGA NDBीޗெဿඓκơᗅތκ LOMඓᡫƢƥᓨᲸസᲸ᧼ NDBκፄƥ

ADFெѕெّসҜୈؼҜ Ǹ́Ǹᢈᓥ༉
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ᚊλ࿌ᩈмَƥрᠳਥࡺλᰉˊѲୣഡ࡛ሇλᰉᄈƸᨅئՂЃ

ѼሇޞᨱˊޗрሇҐ࣒ƥрፄᨱ 75ᗩơݿϛՔϨᲰƥظмᡠϛፄ
ᨱीᎋЃޞᨱƢƥϴी࠵ᐛைթ 400ᘫॄᨱᄈλᰉˊਥᖪ֬
᳷ƥीᎢתϽˊس᱇ᠳᢹտ -400ीơν᧼ᡫ੧ಃᯀмᑢ 75ᗩሇᨱƥ
ٞմѼѕݿϛᨱ࠷ઉᓨౠտᥨᩈκƥٌՋࠩᰡᴱЃୈѭЃλ࿌ᩈᦾ

ԗ手֬Ƣ́㛶境下䎝攟ꉘ佋撓ⷢ
㟓ꉘ㨊⛆俸⍘即師哈 ࣒рᨅϑҐޗळƸ࠰᱇ᠳಃˊಃسˊתਥᖪ֬᳷ƥϴᎢ

ƥрሇᲸസ࠵ᐛՐտ 1700 RPMˊ༉ଐƥᨅئՂЃݿ࠰ᐆƥᲸസˉס
ᰉᗎˉᲰˉǾǾݿѼ੶༉ଐλ࿌ᩈጥ֬ӟՠᢹಜˊξᗅّᩈெ

δඥƥ不要追着指针飞ˊᠷठ࣯Ѳ᧿֬ƥᨆᓨՂࣽѼሇᢹಜˊ

տѼڻഡَᨆᨀƥѼϴᡲѕಇՠᎁЁᐜᠯᓠˊᨅѕޗϛীᑀݿ

ሇᢹಜႜƥٌᨄ᱇ᠳन֬ؤസ֤֬ӟՠһˊ

10.5.10 ՔϨᠳᚽޞ

ဌ֬Оੴሇጫ৽ᦾ਼ϥَƥрϴᡲᲸ᧼ெඓϥَሇᮿδᗅጫˊ

ϴᡲᰑϽሪᨅЌெмСϣظмӟሇϽˊЀँκƥѼᨄ᱇ᠳ༉ଐ

δλϥ֏ळԟ༉ሇо៨ˊሷሷፄᨱƥрν࠷ઉୈᓥ࠷ଢƥмᖮઉᠳ

ಲѬڔ手֬᳷ƥѼᨄ᱇ᠳٌ୰ఞᴱƸىസᦾᨱٞ֬ؤˊᨱ࠼

᯿ៀоˊຉ።ᨅาயݥƥрν᱇ᠳԟ༉ཤ࿌؊֤֬ؤڔസྛƥν᧼

ϴᡲѼѕሷδቈƥीѸδጕϵଂˊٌৌഫѼীᑀयພ྆ىຈఋտच

ơᰯᩈѼޗᗅണᤏٖƸƢ́ мयᠯᓠԘ᪇ಇظѼৌഫᨄ

ՠƥᨅඥظмᡥѼޗᥨᩈκഛઉӠλˊ

10.5.11 δЌᢪ

ँᰂκᡥѼӟϽ࠰ᲦሇষѸˊрীᑀ࡛ሇջᅶϽᖪ֬᳷

оƥᓨ࣯ᨄظмӟഛ࠰ሇЀ૮ˊѼϴᡲ༉ଐտᖪ֬᳷оκᨄണ࠰ைᬋ

ണЫᐾǸǸNAVˉAPRڔ REVˊҋᅶᨅЌைᬋƥᖪ֬᳷оظмƳ

NAVƳ ժԗδϑ VORੜّᐰ

APRƳ ርఉӟδϑ ILSᨆᨀƥٌᨚᦋᗅّᩈ和λ࿌ᩈˊ

REVƳ ጫ৽ᦾ਼ϥ֏ᚊޗ ILSơຈ反向ᚊᗅّᩈƢ́

ँᰂκƥѼӟሇ࠰ষѸظмᅶᖪ֬᳷оൌഠкˊ᥎Ჸмَƥ

рीظмᅶ NAV าਭርఉժԗ SJC ሇ 009 ੜّᐰδᲸտ SUNOLƴޗ
SUNOLѼϴᡲѕջᅶ REVาਭ᥉ I-LVKሇǼّأᨆᨀǽᗅᩈƴҋᅶ HDG
าਭࣶୄጫ৽ᦾ਼ƴഡَƥҋᅶ APRาਭᨚᦋᗅّᩈڔλ࿌ᩈˊ

ϥмണᨅЌҴૉٴᢁѼ߰ЃύဿؑݿƳ᳨Ԍƥ手֬᳷ظмᡥ

ѼϽᡊؤᅴϽСϣˊԢЁƥࣻ࠰ಲ手册Եՠൌሇ֧ᕜৰണँᄕƥഡ࡛

җᤸЃрၽሇ֧ᕜˊ
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10.5.12 νᚽޞ

ᝇၦ ILSᨆᨀظмਰफрຈ VFRˉNDBୈ VORᨆᨀഛᱢᨀᥨᩈƥ
рᨄ᱇ᠳ一些ᕜᠶൌᰉᚽ1ƥݿр᱇ᠳδጕಲՂࣽٞᰉᚽˊᨆ

ᨀᗅތκԵണᰃഡѭඓՋơᠶތ 10.10ϔᑬᗡሇ᪇թƢ́ǼS-ILS 25Rǽơी
рޗᅶሇƢδᲇλᱤظмሷտǼ597-1/2 200(200-1/2)ǽƥଐથрظ
мλ࿌ᩈδርλᰉտᴱ 597ᘫॄƥϴीᥭᥨᩈᴱ 200ᘫॄˊޗ 597
ᘫॄр᱇ᠳӟՂࣽƥሷνտᥨᩈƥр᱇ᠳ୭ࠪᲸˊ597ᘫॄी
рሇ决断高（Decision Height，DH）2ˊ

ԟЃᴱ៨ƥӟδЌ៧Ԋˊीᨅ๐ᨆᨀᓨᡐƥᨄണδϑᕜٴᢁрী

ᑀఉᨀᥨᩈǸǸϔெဿඓơMMƢ́ ெဿඓѕՠࠣؤᲀƥϴीδᨉϖ݄ు
ࠣƥٌ COMM1κಲඓണǼMǽሇᷤဢК᥎ᯂ၄ˊᨭ᧼ϔெဿඓƥϴଐڇ
ઉᠳտ᧷ՂಯᴱϽ3ˊ

ᩤϣѼޗՂಯᴱơDHƢƥሷνտᥨᩈજϣ֦ƸϴᡲѼѕƥνᎫι
ζЁמδርఉࠪᲸƥᓨѼνᕜᚏౠˊᨅണδϑጫ৽ƥϴीࠪᲸጫ৽

ơMissed Approach ProcedureƢ́ ތಲሷտጫ৽ơᠶޞ࠰ሇތᨆᨀᗅޗмظ
10.17ƢƳᲄ᪇ظмሷտԵണǼMISSED APPROACHǽሇᢪಞࣗƴޗ৮ᱤތ
ƥϴظмሷտᥨᩈे࠽ሇᐰᎴ࠽ƥмؼؠҜሇސᗅੜƴ֓ᱤތٌඥ

ϴᕜሷտδЌތඓٴᢁѼѲӟˊޗрሇҐ࣒ƥᨅЌٴᢁрƳ

1. ርᲸ႑סտ 1100ᘫॄ

2. տסᦾৰ႑ؼ 3000ᘫॄ

3. Ჸّ REIGA

4.  REIGA 062◦ጌޡ

5. ޗ TRACYБ຺ဿᲸδϑᎋᗅᐰ

ᎋᗅᐰƥϴᡲѼীᑀწտϽƥीयᲸസǼӠǽޗᨅᎋՋࠩƥ

ᨆᨀˊᎋᗅᐰϴണԢδᐄղሇጫ৽ƥрᨅνѕᡬտƥݿϛǾǾ

10.5.13 ᚽޞ

λޗሇาயτᆊƥѼϴᡲνѕ୭ࠪᲸˊәᡷѼҗᨄрᄮޗ 䮺庒抝攟ꉘ㩹㏌嚶❴
潊潂ꉘ佋扖⋹㟓䖅㳓1ᰑᱡҋᅶιᏚ CơCAT IIICƢሬᰉˊ

2ਁࠨϛǼՂಯᴱǽơDecision AltitudeƥDAƢƥݿϛ 597ᘫॄሮन৮ަཏ৮ᱤሇƥ
мǼᴱǽơAltitudeƢ́ ᓨ 200ᘫॄሮनޞᱤሇƥмጣϛǼᴱǽơHeightƢƥݿ 200ᘫॄ
ୣǼՂಯᴱǽơDecision HeightƥDHƢ́ ϛξؑಞұδᖮƥᓟᢈৰണһ Ǹ́Ǹᢈᓥ༉

3Ѽϴᡲѕ࡛ࡆƥ֙λሇᩤϑඓണǼAǽሇሄဢСϣଐથƥᨅ៨ዥԬெဿඓơIMƢ́ р
ሇᨆᨀৰണᨅϑᡷࠩƥν᧼ॠസޡሇ 28RᥨᩈണˊᲸ᧼ IM៨ዥጌᥨᩈഛᨀƥδᨉ
ϖᴱᲀࠣܭϴѕڻ᥎ˊϛСϣඓࣗຄǼAǽᓨνǼIǽځƸݿϛޗೇഭƥெဿඓᨄᅶൌ៨
ዥᲸ᧼ǼᗅᐰǽơAirwayƢޗሇುᐰᆀᘲއˊ
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ތ 10.17: ࠪᲸጫ৽

࿌ᩈƥޗ 800ᏘᕜᠶλƥՂಯᴱᰁᨀᥨᩈਁᢜѕፇၦՠᄕˊظмሩᠺᥨ
ᩈмَƥѼ᱇ᠳᆯሇनՋᥨᩈ1ơݿϛᰯࣶᒼሇनՋᥨᩈƢৰǼয়ሇǽ

ᰉᚽơᓨޗᥨᩈκᦠ࿌Ͻ࡛ϡƢˊӠ࡛Ჸസƥၦَ႑ՠ᳷ᗋƥؚ変⯼ꉘ⣏䄕Ⳮ
Зᅶδົ߽ٟƚ

10.6 ᑄᢣ

ቾᯋᑉՠϽ࠰࠷ҴૉƥႯռണԟ ILSᲸሇЫᐾ࠷Ꭲᆒˊৌഫƥᨅ
ЌҴૉണᡥѼጌਥƥᓨဌؤϽѼሇຸቹ๕ƥݿϛኵँ还有࠵ሇቹᠳ

ࣣˊ࠰ϜᠳሇрઐᆒϽƳ

Ჰ ᨅഡ࠵ሇδᄔƥޗҜᲰϔᲸ IFRƥѕनѼሇണ౯ѸДᅴڻƥѼ᱇ᠳ
ֆᆎଐफᗅƥٞմीѕᨗᗅˊ

ണᖪ֬᳷оሇᲸ ᖪ֬᳷оীᑀ࡛ϽƥѫৰνᩤϣӖ੧ҴчˊѼ

᱇ᠳᰡՋࠩఉ手Ჸˊ

ಲѬ᯿ៀоሇᨆ֬ C172PሇಲѬ᯿ៀоৰνࣶᒼˊᰡᯋఋጥƥԢӖᥒ
ൌᥒνظᱢǸǸϴीᨆ֬Ͻˊ࣯᱇ᠳᰡξዐᒪሥචՋơҋᅶ DGವ
᧵ሇ OBSᬋƢ́

IFRᗅތ рীᑀᅶ᧼ߨךᗅތϽƥन VFRᱡয়ണᅶˊᓨᨄണδಜࡐണԟ
IFRሇᗅތണЫᐾˊ

1ᡫѮƥδࣽᠳಯਥᖪ֬᳷
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ތ 10.18: नՋᥨᩈƥሩᠺᥨᩈˊр؞༰Ͻƚ

ATC ፄϔᎫցОٽ᱇ᠳቹᩈѼޗӟСϣƥٌඥሇврϴѕெਰѼᠳӟСϣƥ
ׇஷઐᆒѼፀᨆᨀᗅތሇδЌԬऑ1ˊ

SID/DPˉᗅмؠ STAR ጫЫᐾϽ IAPơо៨ᨆᨀጫ৽Ƣƥϴीᨆᨀ
ሇδጕඓՋጫ৽ˊޗ IFRᲸϔƥണᡲ࠰ඓՋಲ离开സޡơϴी
ǼඓՋо៨ጌޡጫ৽ǽStandard Instrument DeparturesƥSIDˊୈᓥǼጌޡ
ጫ৽ǽDeparture ProceduresƥDPƢƴޗസޡξസޡ之间Ჸ᱇ᠳፅᥒ
࠰ᗅơAirwayƢƴЭᗅᨆԗо៨ᨆᨀጫ৽ሇǼඓՋᐹ፨ᨆޡᗅ
ǽơStandard Terminal Arrival RoutesƥSTARƢ́

ᎋᗅᐰ ѲᲸᎋಚࠪᲸጫ৽ѕണᎋᗅᐰƥѼഡ࡛ࣣϵδλ࠰࠵

ᗅᐰˊ

GPS рሇࠈರᐧᲸസണࠩGPSƥѫᄕޗ࠰लᲸസണϽƥৰςGPS
ޗઉᨱئкುᐰᆀफᗅᡷࠩˊ

ƥऺᢌλᱤᨅЌᤨྶƳ࠰Ѽᨄࣣϵഛ

• Flight Simulator Navigation Charles WoodԵሇƥᱤᡬտϽЭ߰ലफᗅ
տ ILSᨆᨀሇಲಲᱤᱤƥᨄണ࠵ሇँҐൌড়֭Ѽటᴱᕜˊണँ
Ґмδϑׇസദ֩ᲸٽሇಉЀѸϛϜᐰˊ

ύϑᡚٴƥԢδƥᨅᱤّ੯ᧁาயᲸƥݿѼ᱇ᠳᖪিᢹಜ

ୄ FlightGearظᅶˊԢЁƥጫണδЌ᧼ƥᨅϣ࠰৯࠰Ҵૉীᑀ

1ؑಞᨅሇଐથƥATCظм֭צᨆ᱄᧷ਰफᨆᨀ Ǹ́Ǹᢈᓥ༉

http://www.navfltsm.addr.com
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ϽˊണЌب NDBҴඓعীᑀᨛƥಱሇಲئᓨкϥˊᅲᖭണЌസ
ഡಱሇҴ࠰ν᧼ѸϛδϑࣣϵസѕƥѼϴᡲѕտഛˊ࠼ϴীᑀཔޡ

ૉƥৰࣣϵտνሬሩሮҴѼሇᗅތƥѼীᑀࣣϵտνሬሩሮҴо

៨δඥˊ

• мᡸᯅظѼሻሇᠳᚊ੧ഛ֨ࣻಲሇಞхƥ FAA Instrument Flying
Handbookˊᱤᡬሇᱡয়ԣѱƥϴണСϣಉЀપˊഛ࠰ሮԟಞظ
мЭ Aviation Handbooks & Manualsտˊ

• ࣣϵо៨ሮԟԬऑƥᓨνᨭ᧼ᲸँơᅲᖭயᲸƢƥسѼ
мऺᢌظ luizmonteiro.comˊᱤҋᅶ FlashዥϽهጕо៨ƥၦϴ
ׇஷ VORڔ ADFˊ

• δϑயሇо៨ᒧ፠ذ Tim’s Air Navigation Simulatorˊᨭ᧼ Java Ap-
plet าயᲸസޗύϑफᗅعϥᯋሇᦻᨙˊาயݥԇᡲѼҋᅶνٌሇо
៨ڔफᗅᡷࠩƥݿѼظмሷտврሇϛঽռƥຈ᧔ѓᒢဿ1ˊ

• ᧼мᨭظሮԟफᗅҴૉƥئѼᚊ AirNav.Comϴी手册ী
ᑀᅶ᧼ሇˊᱤണസޡˉफᗅࣽڔعѬဿሇᢝᐷҴૉƥৰςᨄണሮԟ

IAPሇ᭔ఉˊνৱᨅϑᒧ፠سᠵሣᒼࠏދԬˊ

• δϑᒧ፠ذ World Aero Dataᝇၦν AirNavᩤϣᐷᗩƥѫᖭळ
ᠵሣԘᄬሇˊ

• FlightSim.Comᒧ፠ϴണδᐄղಞ፣ “How To . . . Use Approach Plates”ˊ
ᱤᡬᡊϽѲᯛᢱᨆᨀᗅތƥৰм᯾டರ֨ᨑЋԎസޡሇᨆᨀϛ

ҐˊᨅظмᎨѸ Charles Wood ሇ Flight Simulator Navigationơᠶκ
ಞƢሇ៧Ԋൃಥˊ

ഡണଐથሇᱤᨄЫᐾϽǼᰔᨆᨀǽƥϴीᰉᚽޗτᆊκഡ

ᰔሇԛϑസޡˊЭੑᛑԎസޡտॆऴሇ֨੧࿕സޡƥണЫᐾˊ

Ѽظмொᖪিሇ൚ᰊƚ

ᡚٴƳᨅЌм੯ᧁาயᲸϛϔੴЫᐾሇƥ࠰ϴীᑀ᧼ơ

᭔ীᑀ௬ޫƥୈ࠰ᨆᨀಲϴীᑀһಅƢ́

• ᨄЭ FlightSim.Com ሇಞ፣ “Golden Argosy”ˊᒼދᗅፄ 767 ሇസᮿ
Tony VallilloԵሇƥᢝᐷᡬᨕϽδ๐ЭᐮᐛտᒪᳮሇᲸˊᱤᡬտϽ
࠰Ԣвᒧ፠ണటտሇफᗅҴૉƥຈ࠵ᠲ༝ᗅᐰơNorth Atlantic
TracksƢ́ ၦᓨᨅᎺಞ፣࡛ሇݽ᎒ϽǼ真实ᲸٽજϣᲸሇƸǽᓨ
ςࣗᯋϴᨦ᱘ՠѸᓥनᲸሇၔ႓ˊ

1ᒧ፠ীᑀ࠼ಊ Ǹ́Ǹᢈᓥ༉

http://www.faa.gov/regulations_policies/handbooks_manuals/aviation/media/FAA-H-8083-15B.pdf
http://www.faa.gov/regulations_policies/handbooks_manuals/aviation/media/FAA-H-8083-15B.pdf
http://www.faa.gov/regulations_policies/handbooks_manuals/aviation/
http://www.luizmonteiro.com/Learning.aspx
http://www.visi.com/~mim/nav/
http://www.airnav.com
http://worldaerodata.com
http://www.flightsim.com/vbfs/content.php?2133
http://www.flightsim.com/vbfs/content.php?1756
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• न ATCണԠᥗƥৌഫᚊئሮԟҴૉሇƥظмሷMichael Oxnerሇಞ
፣ “Aviation Topic of the Week”1ˊδᐄղಞ፣ᡬտϽهޗጕፄهڔߨጕ

૮ՃλሇᲸˊMichael OxnerδٍρχሇᎫցڔٽጐОᲸٽˊᯉ
ആԍƥвϴδѬ VATSIMሇޗᐰயᎫցٽƥണᥙ࠰࠲ሇᲸ
സˊвႯռनδᐄղᡬᨕࣶಜ IFRᲸڔ VFRᲸሇಞ፣ଓԠᥗˊ

1ᒧޤীᑀ࠼ಊ Ǹ́Ǹᢈᓥ༉

http://bathursted.ccnb.nb.ca/vatcan/fir/moncton/WeeklyTopics/WeeklyTopicIntro.html
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ᎁמδ፣

ርסസጫ

11.1 ֏ᡐ

᳨ԌƳчѲᅶЃሻँርסസሇؑᄮᅶЃ FlightGearˊሮԟሇ߰ല
౯ѸϴظмޗᨅտƳ

http://www.cybercom.net/˜copters/pilot/maneuvers.html ࠰ᐷᗩޗ FlightGear
ᱤണᎢˊႯռࠨᄮ֬ؤസሮԟᨄണᥑ᧼ਁ֤ሇ᪇թৰണาயՠ

ൌƥୈᓥνѕДᅴСϣَˊޗ FlightGearƥơᖭळሩ֏Ƣᰯ௬ޫδ൳
ርסസˊ

FlightGearሇርסസᲸา߉ᱡয়ሻँሇˊ۪δሇҐǼཡᄔჁ
ઔǽ́ ᨅѕޗλᰉ࠷ઉ߄࠷ርơണّ֏ሇᨱƢؤᅴˊርסസ֤סѕ࠵

ՐळƥᓨᨆԗᖪᦳᓠДᅴሇλ༡ພ༴ϔˊᠳᩕԏᨅጕ૮Ճᰑᱡຈ᧔ᴱ

ሇᴱˊѼϴᡲظмޗІᔌᒧκտδϑᠺᲝǼSeaking helicopterǽƥδ๐Ჸ
៨ϔርסസᗠᰯሇᚽޞᨆԗᨅϑჁઔƥഡَᲸസࣶԘ௬ޫˊ

FlightGearሇണርסസ؝ಚԘണѓƥݿาࡺؑڔ߉ϥᯋѕ
ണ੯ঽռˊኳхκƥਢᡩᅶδ๙Ǽ࡛ǽሇྡୃഽˊണਾᏑሇྡୃഽ

ഡ࡛ƥݿϛᨅඥ࣯νѕᱢᖪিሇ֤ݽϔˊѼೂظмᖪিयਾᏑጥᰑƥϴظ

мҋᅶണ֤᳝ݽሇྡୃഽƥണᲦሇᆀ֤ҖਁˊذƥྡୃഽᠳണǼᯀ

163

http://www.cybercom.net/~copters/pilot/maneuvers.html
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ఊցݥǽơᯀƢ́ ϛϽఊցैහƥѼ᱇ᠳണᕫᦃ൙ୈᖭळδϑظ୲ᦾሇྡୃ

ഽƥݿϛҋᅶᮁሥᱡয়ᰯఊցˊFlightGearಀٌᨉఉ࠰ϑྡୃഽˊ

11.2 ਥࡺᲸ

FlightGear ᱤሇርסസಚണᰊˊᡠϛ Bo105 ഡऑᲸሇƥ
സഛርఉˊЭᲸϛκᢪƥϴఋᙘסຈԢвርਁأϛ࣯ሇݿ S76CˊS76C
ሇਁأຈ Bo105ᠳᨊᑾˊ
Ѽԗ FlightGearмَƥᘆδЌᯋयهఊցᱤጥ֬ጥ֬ৰݽϔˊႯ

ռሇƥ٦֬ޗ࠰ޗഡ࠵Ӗˊ

ርסസᅽݻϑ౯ᐨᱤൌఊցˊྡୃഽఊցԢϔύϑƥᓠሇӗᡅơٌ

ϴርסസሇӗᡅƢ֏َڔসؼˊᓨᨅЌጣϛǼᓠ᭹ᡅఊցǽ1ˊᨄണδϑ

ǼහᥭఊցǽƥᅽᯀഽൌఊցˊظмಅبᓠДᅴሇட֤ˊݿϛϜ

ᓠሇ֤֬ƥѕनസѱДᅴّ֤أቻƥݿ᱇ᠳҋᅶैහൌһˊݿϛ֤ቻξ

ᲸസහᥭሮԟƥٌϴξᲸሇᲰሮԟƥݿᲸظٽмᅶᕫᦃ൙ൌఊ

ցैහˊѼّؼᦢᕫᦃ൙ƥርסസѕّؼᦾˊᕫᦃ൙νಲّሥˊظм

ᅶᕫᦃ൙ᡥᲸസᑆ߄ርᧆᐰᦾƥᓨᓠሇԚᦾᨱұࣽơظᕜƢ́

1ᓠ᭹ѱƥ៨ዥᓠᦾሇහؾξහກ᧿ᦾ৮ᱤሇᡅ Ǹ́Ǹᢈᓥ༉
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11.3 ᥎Ჸ

᳨ԌयහᥭᡷᒳտഡलˊϛϽࠖ֨හᥭѼ᱇ᠳّκǼடǽහᥭ

ഽƥϛϽᡥහᥭഡलѼ᱇ᠳّλఋơᓨᨅᯀఊցഡ࠵ѬᒳƢ́ ٌඥ

ሇƥǼഡ֤֬࠵ǽϴीᯀഽଢᦹሇѬᒳˊҋᅶ }᥎֬֬ؤസˊՔϥَƥ
ᓠਥࡺᦾৰଢଢ֨ᨱˊұ౯ᐨഽڔᕫᦃ൙ϔ፞ˊᎋᓠ֨ᨱࣶୄˊ

न Bo105ᓨᡐসκಲണδϑ֬ؤസᦾᨱо៨ˊ
ᓠ֨ᨱࣶୄмَƥଢଢட᥎හᥭഽˊቈቐطѮາ৮ᐰˊርס

സ੯ӗಧୈӝᦾƥνᠳᑖᑛடහᥭഽƥԌᅶ౯ᐨഽڔᕫᦃ൙һѬᒳڔ

ጥ֬ˊୄ֧ƥीᑖᑛடහᥭഽơδࣽᠳଢƚƢ́

11.4 ፄϔޗ

ϛϽѼሇ࠼ഫ૮ᑙƥԌνࣣ৮ᲸƥѼϴᡲѕऺᢌّ֏Ჸˊ᥎Ჸмَƥ

ᑖᑛடහᥭഽδᯋƥၦَᅶ౯ᐨഽᰉѭസ࠽ˊርסസѕّ֏֨ᨱˊݿ

ϛّ֏Ჸƥмैහν᱇ᠳજϣఊցƥݿϛሮनᲰЭ֏٬ൌˊርסസሇ

ّ֏Ჸीӵδϑᢹಜ࡛ሇᨭᲸസˊᣈǼϔ፞ǽѬئՂЃፄᨱڔහ

ᥭˊ

Э֏ᲸᦾտӠऑሇƥسᠳѼଢଢᰉѭᨱৰס᥎സ࠽ˊٌƥ

ᰉѭහᥭርסസ႑סˊርסസଢλൌмَƥǼ֤סሇթǽᰉѭƥ

мᨄ᱇ᠳࠖ֨හᥭൌһˊᨱఉᨀ 0ƥጬጬᰉѭസ࠽ᑢӠƥٞմ
ርסസѕَّӅᨛˊ

11.5 ᱤޞտݽ I

ርסസሇᰉᚽƥ᳨ԌᠳκಞᨕᠳᦾୄӠƥᨭ᧼ᰉѭහᥭൌᰉѭ

ᴱˊᎢᓨᡐϥƥޗዉտޞᱤϥ֏ଢଢᰉѭλᰉᄈˊδϑࣶᒼሇᚽޞƥᴱ

ϛ 0ƥᨱڔλᰉᄈϴبϛ 0ơྛൾሇ౯ѸƢ́ ၦᓨᰉᚽᱡয়ᰯޅሇƥ

ّ֏ሇޞᱤᰁᨀᨆԗӠჁઔৰଢଢλᰉˊᚽޞޗмظٽಚᲸ࠰࠵

ᨱѕຈ᧔ऑƥѫᠳኵұνᠳᚽտчѲႪѱሇ᧵ᒃơҜᱤƢƥᓟᠵˊ
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11.6 ᱤޞտݽ II

ᨄӖሇᡬδᡬᖪᦾሇˊᨅδϑು֤֬ᲸჁઔƥϴी༴᧼ᓠሇ

ፄພѕयᓠᦾ֬ˊޗሇᴱᨢஶδϑᰉᚽဿơյਥࡺഡ࡛δޮ᧔࠵

ᱤጢሇፄߨƢၦَை {ᮁय֬ؤസԟᯄˊयහᥭᰉտഡलƥैහሇහؾ
ᡅᡷᒳޗ 0°ơBo105यᕫᦃ൙ఋտؼҜδפሇѬᒳƥᓨ AS350সҜƢ́
м 80ᗩᨱᨆᨀˊνᠳᡥᓠሇᨱᥑ᧼ ƥٞմᓠीѕ௬ޫ࠰࠷100%
ơᝇၦৰണาயՠൌƢ́ տ᧷ޞᱤᰁᨀƥᨭ᧼סസ࠽ᰉѭᨱˊٌλᰉ

ᄈϴѕᰉѭƥݿѼν᱇ᠳடහᥭഽˊᨅඥѕफᖮᓠᦾᨱ᧼ઉᥑ᧼ظԇ

ᡲሇᘲظˊއᨭ᧼టסහᥭൌஓཔᨅϑಊਁˊઉտޞᱤƥటסහᥭൌ

Րळλᰉᄈˊሩሇм᧔ѭሇλᰉᄈఉޞৰςണّ֏ሇᨱթˊണ

ّ֏ሇᨱѕഛᎢתƥѫᘧ᥎ᚽ൳ξᲸಲّν৮ሇᢔѕണᓟᠵሇᰔˊ

ˊϛണ֤֬ϴीՔϨണ֤ቻݿᨆᨀሇ᧼ጫϔν᱇ᠳᢹಜैහƥޗ

Ѽଓᠽơᑀ᧼δЌᐴϵƢᖪᦾ࠷Ꭲתƥظмࠖ֨δЌሻँሇƥظмᨭ᧼

payloadᚚँתᄕˊ
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ᰁ A
ࠪᲸƳണСϣᑍষѸ

λᱤሇ፣ᗩƥрऺᢌை౯ѸᐄᑏղՠδЌᯅᲢƥᘧѼዉտδϑᯅᲢƥ

ϴᡲഡ࡛ԌሷሷǼѼሇǽ౯ѸᐄᑏˊηδƥѼޗᩂտᯅᲢƥрਿ၇

ਢᡩѼ᳨Ԍሷሷᅽ Cameron Mooreᑢሇδш FAQ

http://wiki.flightgear.org/Frequently_asked_questions.

ƥྶኇሩሇذ docs-mini ሩϴׇ࠵٢ႯࣽᯅᲢሇᡊՂಲ

ˊᨅϴظмտഛ؝࠰ᓣˊ

A.1 FlightGearᯅᲢஎٴ

पড়֭ഡ࡛ሇޞಲᩨхղ៨ƥႯռ [Flightgear-User] ᩨхղ៨ˊ
Gitႝലሇ᧿ޗѼ࡛ FlightGearƥѼظмयᯅᲢஎٴᑉ [Flightgear-
Devel]ሮਁሇЫᐾظмሷ

http://www.flightgear.org/mail.html.

࠰ӈƥϴᡲռОীᑀᡊՂϽѼᩂտሇᯅᲢƥмظмԌᩨޗхղ៨

ࣘᐇδλ

http://sourceforge.net/mailarchive/forum.php?forum_name=flightgear-users
http://sourceforge.net/mailarchive/forum.php?forum_name=flightgear-devel.

Ѽϴظмؚ FlightGearᡴްᐇᚊ੧δЌҴૉƥണԟᡴްሇЫᐾࣘڔƳ

http://www.flightgear.org/forums.

༂༂ᓨᢾሇᯅݿᡴްƥڔᅶୗѕᯛᢱᨅЌᩨхղ៨ڔᓥؤሇਥ࠵

ᲢƥຈᏚѨ FlightGear在我的系统上不能编译，请问怎么做？ᨅጕണట
Җഛ࠰ҴૉሇᯅᲢƥᰯᚊ੧ݽ᎒ˊᩤϣᢜѲӟځƸѼஎٴᯅᲢሇӈƥ

м֨κᨅඥδЌҴૉƳظ

• ౯ѸᐄᑏƳơLinux Fedora 17. . . /Windows 7 64Ѭ. . .Ƣ
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• ᡝᎨസƳơࡍᖎ᪷ቜآඦ 2.3GHz. . .Ƣ

• ೪ײ/ᘄႜƳơATI Radeon HD 770 XT/NVidia GeForce GTX 590. . .Ƣ

• ᒁᢈݥ/ႝലƳơGCCႝല 4.6.3. . .Ƣ

• ሮԟሇႝലƳơPLIB 1.8.5, OpenSceneGraph 3.0.1. . .Ƣ

• ᯅᲢᏚ߉Ƴơ᭔ఉݥ᧢ՠᨅЌ᭯ᢥҴૉ. . .Ƣ

• ࠪᄕᯅᲢሇᴞƳơ٦֬տ KSFOƥԟᯄքᦹ. . .Ƣ

ᠳᚊ੧ FlightGearሇᨚᦋҴૉƥмλڎлϴᡲѕড়տѼơظᕜ᱇ᠳ
न౯ѸᐄᑏӟδЌһಅƥϴᡲԢвᐄᑏνᕜষѸƢƳ

%FG ROOT/BIN/fgfs >log.txt 2>&1

ഡَᠳᢪƳνᠳّᩨхղ៨ؤЁᨆցಞхƚᩨхղ៨ᡞᯛᓥթ

ಖሇƥണЌᅶୗሇᒧᑌᨉఉظᕜଢˊ᧼࠵ሇҴхظᕜѕᩨхղ៨Ꭻᄮٽ

ᨛˊᣖᣖىѸˊ

A.2 ᨭᅶᯅᲢ

• FlightGear᧿࠷࠷࠷ଢϽˊ
 FlightGear᧿ሇᨱᄈسണ 1 fpsୈᓥѭЃᩃሇ૮Ճƥӵ
ኳхνಀ OpenGLˊϴᡲണ࠰ጕؑݿˊ᳨Ԍƥϴᡲᓢ೪ײνಀ
OpenGLˊᨅඥƥਢᡩ௮δޮಱ೪ײˊ

ᎁЁƥේඇᳳ֬νࣴ᠆ኵˊ࠰೪ײᰑϽWindowsǼᖪǽሇ
ᳳ֬ᨄ᱇ᠳᲦሇ OpenGLᳳ֬ಀˊ

• configureୈ makeڎлޗײϽνտ PLIB࠽ಞхୈಞх
ኵұѼীᑀᒁᢈৰࣴ᠆Ͻഡಱႝሇ PLIBơ> 1.8.4ႝƢ́ Ԣ࠽ಞх pu.h

੶ಇޗ /usr/include/plibሩؠԢƥຈ libplibpu.a

᱇ᠳޗ /libሩλˊࠪأේඇ PLIBሇ࠽ಞхڔಞхνಇޗռ
ሇޞಲˊ

аᐷේඇ configureڎл᧢ՠሇ᭯ᢥҴૉƥ࠰૮Ճλ࣯ѕٴᢁѼ

ᒢळϽСϣˊ

A.3 LinuxሇޗᯅᲢ

ണޗϛрνᕜݿ Linuxؤႝλᱤ༻ᢌᯅᲢƥλᱤᨅЌظᕜՠᄕ
ሇᯅᲢơᗩଓᣖ Kai TroesterሇᤅჶƢ́
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• ᭯ᢥሇႝല
ᨅ手֬ࣴ᠆ FlightGear ຈ᧔য়ዉκሇᯅᲢˊኵᡠ Mesa ীᑀׇ
٢Ͻन 3DFXሇಀƥٌ GLIDEীᑀࣴ᠆ৰظмտˊ ldd

ẁhich fgfs`ڎлٴᢁѼണᒢ࠼ሇƥᩤीᩂտᷡ၎Ͻˊ

Ѽ᱇ᠳ一直ኵұ PLIBীᑀࣴ᠆Ͻ最新版ˊ࠰Оᒁᢈ FlightGear࠼ᤉ
ϛҋᅶϽ᧼ሇݿ࠰࠵ plibˊ

• ᒢळ഼ᰊ
Ѽҋᅶ ৈႝϥ֏ሇؤ4.0 XFree86ƥFlightGearሇЁᨆցಞхظᕜ
᱇ᠳ setuidտ rootмᚊ੧ᡸᯅൺЌ߰Ѓ 3DFX֨ੋތᨱײሇ഼ᰊơୈ
ᓥ֏ಞᨕሇႯࣽԬඦาޮƢ́ ѼظмᅶмλύጕಲϥδƳ

chown root.root /usr/local/bin/fgfs ;

chmod 4755 /usr/local/bin/fgfs

ൌᑉ FlightGearЁᨆցಞхϾىሇ഼ᰊୈࣴ᠆ 3DFXาޮˊَδ
ጕಲຈ᧔Ǽ৭Չǽςਿ၇ఋᙘƚ

• ᱡᷫᡠࣴ᠆ᨢᲇ
FlightGear٦֬ѕӟ࠵ሇᢂಯˊՠᄕᰯሷሇᆊᱤୈᒢळಞхƥ
ේඇٞைၯᲒࣽሇಲࣴ᠆ơഡಱሇႝലڔሇѬᒳƢ́ Flight-
Gear᱇ᠳԢಚ௳ಞхޗ /usr/local/libሩλˊኵұীᑀᚊ

ണഡಱႝሇᐵхƚئ

• ᒁᢈ᭯ᢥ
ኵұѼࣴ᠆ϽഡಱơࣻಲƢႝሇ gccˊႝ gccѕണ࠵ሇᯅᲢƚذδ
ಲᱤƥൺЌႝലሇ RedHat 7.0ᒁᢈ FlightGearՠᄕᯅᲢƥݿϛҋᅶ
Ͻؑႝࡺലሇ gccˊ

A.4 WindowsሇޗᯅᲢ

• ୭ಞхᑍ᧿ظ
ϴᡲѼ᱇ᠳርఉޗWindowsᤨྶᎫᄮݥآա fgfs.exeಞхƥୈᓥ

ᨭ᧼MS-DOSڎл᧿ˊྶᤨޗᎫᄮݥآաϴνᎫᅶơᰑᱡ
Ѽޗ autoexec.batୈԢвޞಲһಅϽ FG_ROOTᄔبࠏƢƥظм

աآ fgrunˊഛ࠰ሮԟҴૉظм؝ᓣᎁݻ፣ˊ

ᕜપѼണλಱႝሇظδጕफᖮᨅጕᯅᲢሇذ FlightGear߰ኦׇƥ
ୈᓥѼටലണλˊаᐷᆎଐƥݿϛޞ/ᤘތඨਭᨄޗਥؤϔѕ
ᑀয়بˊሮԟᐷᗩ؝ᓣᎁι፣ˊ

λδƥޗ᧿ՠᄕᯅᲢƥνᠳҋᅶ Windows ँᅶষԣᡊ؊
.tar.gzಞх ޗмظ᱇ᠳᡊ؊ƥ́ Cygnus shell୭ tar xvfz

ˊлڎ
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• FlightGearઐᆒڎл؝ಚ
ᄮᨆጫᓨνࠨಚׇ٢ϽǼ=ǽࣗƥᨅඥѕնਢ؝ϛљᨩݿᕜظ
ڎਁڻл؝ಚˊ

• νᕜޗMSVC/MS DevStudioλ൛ਢ FlightGear
ᷫᡠ૮ՃλƥFlightGearҋᅶ GNU GCCൌ൛ਢˊޗ Win32λጥ෯ሇ
GNU GCC Cygwinˊണԟ Makefilesन MSVCୈ MSC DevStudioሇ
᱇ຸظмሷƳ

https://www.gitorious.org/fg/flightgear/trees/next.

ؑմκƥظмҋᅶྶкኇሇᲇሩಞхᒁᢈ FlightGearˊ

• ᒁᢈ FlightGear࠼ᤉ
ണݿؑ࠰फᖮƥظᕜ bugˊၦᓨޗஎٴᯅᲢϥ֏ƥኵұীᑀҋᅶϽ
ഡಱႝሇ Cygwinᒁᢈݥˊኵұುƥഡ࡛᧿ setup.exeৰλഡ

ಱႝሇಞхƥݿϛᨅЌಞхظᕜᑀয়֬بˊ

https://www.gitorious.org/fg/flightgear/trees/next


ᰁ B
ᚽޞƳጌਥᲸസϥ֏ሇδЌ

B.1 FlightGearሇᎢᆒػ؈

ᡬᨕػ؈ਖ਼ਖ਼ುᔇˊၦᓨƥδርмൌണ࠰Оᢙᯅ FlightGear ሇ؈
ˊीൌᡬᨕδλٟᩤϣрνˊػ

FlightGearᲇሩᔗࡺЃ 1996৯ሇδ๐ᒧຜᡤᡴƥഡᐹ David Murrට௳
ᨅ๐ᡤᡴԵϽటˊνৱƥвَൌಇਨϽᲇሩơϴׇஷᒧᑌƢ́ ሇࡺؑ

టҗၦظмޗ FlightGearᒧ፠տƳ

http://www.flightgear.org/proposal-3.0.1.

ᝇၦਥؤᓥهڔጕᐷᗩᰡᯋೇীޞᠵᓟ࠶ƥၦᓨᨅшటሇᏲድұᆎ

ᖭЪˊ

ँᰂκޗ 1996৯ࠫ࠶ਥؤीীᑀਥࡺϽƥտ৯ਂੋތጫ৽ϴীࣶୄˊ
ᩤƥϜᠳᒁኇষѸᅽѡԎջࣣ࠵ሇ Eric Korpela ᤄᤇˊೇഭкኇظмޗ
LinuxˉDOSˉOS/2ˉWindows 95/NTڔ Sun-OSκ᧿ˊмᨅδϑᰲੴ
ַַሇᲇሩƥᓨςᒁԵᐄᑏვ፞ሇੋތᆊᱤࣶԘሄ手᥎एˊ

ਥؤষѸᑾଢৰഡᐹޗ 1997 ৯շӠ࿒ƥݿϛ Eric ࣶୄϽвሇᡴಞˊ
ीޗƥᲇሩѨϨᠳƥᩨхղ៨ϴണСϣᡤᡴˊ

1997 ৯৯ϔሇӈƥޗॆᘗ᧷ࣣ࠵ीᢱሇ Curt Olson ϛᨅϑᲇሩ
ൌϽৌഫˊвሇᄮઍᎢתਿ࠵ƳϛСϣᠳಱؤᧀځ࣒Ƹޗ UNIXሇ
ᅶˊԢϔϥδीظݥᖪᅽሇᲸาய࠰ጕষѸ፠κണه LaRCsimơᅽ
NASA ষጫো Bruce Jackson ਥؤƢƥሷ᥎ൌᱡয়ىˊCurt ூᨅϑᲇሩƥ
ৰԵϽ࠰ᆊᱤкኇмҤظм᧿ޗνٌሇ৮عˊᨅϣӟሇԟᮁीϛϽ

ҋᅶᐄᑏ৮عುԟሇੋތ৮عǸǸOpenGLˊ
ޞಚ௳ˊFlightGearሇޞᎁδႝीᨢஶ߰ኦޗδᲇംሇՂࣽذ

߰Ѓᒼޞދᤌ־ఇॊؤৈሇೞಚ௳ˊᨅЌੋޞಚ௳ظмЭᨅλƳ

http://edc.usgs.gov/geodata/

ᒼڔދ

173

http://www.flightgear.org/proposal-3.0.1
http://edc.usgs.gov/geodata/


174 B. 落地

http://edcdaac.usgs.gov/gtopo30/gtopo30.html,

Ͻޗ൛ਢষԣׇ٢ޞಚ௳ƥᨉٌޞᡸᯅሇظएˊᨅЌދԢвڔ Flight-
GearᱤƥᨅᲇᠳሇႯપظмᡥчѲОնਢᖪিሇޞˊ

ಱሇ FlightGearкኇơҗ࠵߰Ѓؑࡺ LaRCsimᲇሩƢ᳨Ԍޗ 1997
৯ 7ഢؤৈˊЭᨅ᥎ƥᨅϑᲇሩᚊಱᅴˊλᱤЫᐾഡᨀਥػ؈ؤϔሇδ
Ќᠳጫኽˊ

B.1.1 ޞ

• Curt Olsonޗ 1998৯ೠ֨࠶ԗϽᐬᄮᤘތಀˊᨅनᄕँપണᱡয়࠵
ሇటᴱˊ࠰ᴱᤌሇᐬᄮᤘތᅽ Eric Mitchell టБտ FlightGear ᲇ
ሩˊHofmanմటБϽذδᐄղᴱᤌᤘތˊ

• 1998৯ೠ࠶ƥޗటסϽޞڔᐬᄮᤘތಀϥَƥFlightGearሇᨱ
ᄈտϽՔϨುᲸ ᨅ́ϑᯅᲢݿϛOpenGLनኳхಀᓨᡊՂƥٌ
 Curt OlsonँᄕϽᠺ֒ߨᰑ(δጕྟൽഴƥظмयᠺνظᠶሇ
ˊ(ᰑޞ

ԟЃᨱᄈƥണЌОࡺᐹണಇλƥƥണСϣಲؚѓƥδ

ርᆎൺОؚࣶୄˊ

• 1998৯ 9ഢƥCurt Olsonୄ֧ࣶୄϽᒼދሇੋޞา߉ˊᄕޞޗীᑀ
ᠵሣԘᄬƥظмҋᅶᨅϑظဿաሇތޞƳ

http://www.flightgear.org/download/scenery/.

• َൌޞഛ֨ԗϽޞᄮႯਗ਼ƥׇஷϽྩˉ༴ڔཏॽᐰˊDave Cor-
nishޗ 2001৯ೠϛᥨᩈྈ֨Ͻᐬᄮᤘތˊԍᐰᤘތϴϛᯋࠖ֨Ͻᠺ
ᠽᗡˊϛϽਁनνಯࠖ֨ሇޞಚ௳ƥ2001৯ೠδጕЁᨆցޞඨ
ਭਰԗտᲇሩϔˊٌ Curt OlsonϴਰԗϽᥨᩈԍᐰˊഡᐹտ 2002৯
ƥWilliam࠶ࠫ Riley ߰Ѓ David Megginson ሇࠩಞƥնਢϽδࡐ
ᠵሣԘᄬሇࣶಜޞಞхˊ߰Ѓሇಚ௳ጣϛ VMap0 ᓨᄕޗҋᅶሇ
GSHHSಚ௳ˊᨅࡐᠵሣԘᄬሇޞׇஷϜᠳሇ១ᩈˉ༴ᎋᎋƥၦᓨ
ཏॽᐰᨄν࠲ᏲኵˊFlightGearሇ߰ኦޞЭ 2002৯ࠫਥࡺी߰Ѓᨅ
ˊಞхޞࡐ

• 2001৯ᨄࠖ֨ϽनᱟઔႪѱሇಀƥᨅඥीظмޞޗκಇᒳਢ᎐Ⴊˉ
ᱟሇᲸസˉඛയᎋᎋˊ

• 2002৯ࠫᠵሣԘᄬሇᰡസޞᱤႪѱϴਰԗϽƥмىሇᏚڔ߉Ᏺᐷ
ᠵሣലޞޞᱤˊᨅᲇᄕँપࠖਿᠳଓᣖ D. Megginsonሇᤅჶˊ

http://edcdaac.usgs.gov/gtopo30/gtopo30.html
http://www.flightgear.org/download/scenery/
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• Ъ࠶ƥрࡺᐹ֤֮ޗƥᰡ Terrasycሇਰԗƥظмᡥᅶୗδ᧵Ჸ
δ᧵λޞƥਿ࠵ሇ mapserverޞڔਢา߰ኦ൳൛Ѹَሱƥᒧ፠ϴ
ᡥрظмઉᨱࠖ֨ڔഛಱޞˊޞᅴୄষԣϴ࠵ഛಱƥмҤظ

мयᏲᐷటסտ 8.50 apt.datඨਭˊٌƥצᡩሇӈƥϴѕ
ਰԗ᪇ಚ௳ྶຈ OpenStreetMapˊ

B.1.2 Ჸݥ

• 1997৯ጔƥ߰ ЃMichele Americaڔ Charlie HotchkissᤅჶሇкኇƥHUD
ơHead Up Displayƥ৮ᠺ೪ዥݥƢਰԗտϽᲇሩϔƥᰡَ Norman Vine
ರᐧࠈటᴱˊᝇၦनᷫᡠሇ࠵ӟϽ؞ 172ৰണСϣড়֭ƥν᧼ݿ
ϛظм೪ዥᲸࢋઔƥनَᱤਰԗԶᅶܢພസണ࠵ড়֭ˊ

• 1998৯ 4ഢƥѭᐜሇᖪ֬᳷оᗅّұาਭᅽ Jeff Goeke-Smithᤅ
ჶտᲇሩϔˊᰡَ৯ 10ഢƥNorman Vine֨ࠖ؞Ͻᴱұੋޞڔ
ᨚᦋਥԟˊ

• 1998৯ 6ഢƥFriedemann ReinhardਥؤϽೇഭሇо៨൙кኇˊνৱሇ
ƥَൌਥؤଢϽλൌˊഡᐹ David Megginsonޗ 2000৯ 1ഢՂࣽਥ
Ⴏપƥᨅඥտڔࠖ֨Ͻо៨࠵൛о៨൙кኇˊᨅࡺ 2001৯ೠƥՔ
ϨണϜᠳо៨ীᑀׇ٢ᨆؚϽˊδϑल߉ሇᨗѼо៨൙ޗ 2001৯
ˊՠൌؤਥ࠶ࠫ

• ഡᐹƥLaRCsimሇ NavionᲸസᄕޗሇᷫᡠࠈರᐧ 172ഠкƥࠈ
ರᐧ ޗ172 2000৯ 2ഢب੧ᥙ࠲ጴࣽƥᨅᖮ࠰࠵ಚᅶୗሇ๑᧾ˊᨅ
ඥޗ᧿ीظмᨢஶ࠰ጕᲸาڔ߉ᲸസᨢᲇϽ J́on Berndtஃԗ࠵
ᯋँᄕϽδϑᲸݥᒳಲਭƥటᴱϽሻँଓڔဤ༰પˊJSBSimƥ
َൌഠкϽ LaRCsimୄϛᷫᡠሇᲸ֬ઔา߉ơFDMƢƥ࣯ϴ୧Ꭸׇ
٢δЌႯપຈႄలႯಊˉϺ༴ˉࣶಜሇᲸఊցᐄᑏڔԢвᲸ

าயݥν࠷য়ᠶሇႯપˊѸϛഠкƥAndy RossЃ 2001৯ਂਥؤ
ϽذδϑᲸ֬ઔา߉ YASimơYet Another Flight Dynamics SimulatorƢƥ
ҋᅶᎢתႯપৰ߰Ѓ༴ѱ֤ࣣؑᄮˊᲸ֬ઔา߉ൌϽ 747ˉA4
ڔ DC-3ˊذƥMichael SeligᲔफሇޗᯰށ 2000৯ਥؤϽ UIUCᲸ
֬ઔาڔ߉δᐄղሮਁሇᲸݥˊ

• δࣶࡐԘظᅶሇುᐰᆀඔڔುᐰᆀᐄᑏᅽ Curt OlsonЃ 2000৯ೠਥ
мҋᅶظಚ௳ƥᨅඥीعफᗅ࠵ˊୄࣶؤ ILSϴᅽ Robin Peelᤅ
ჶᨆൌˊ߰ലሇ ATCಀϴޗ 2001৯ਂᅽ David Luffਥؤᨆൌˊᨅᨄ
ണࣶԘँᄕƥѫ೪ዥ ATISཔૉୄϛظᕜˊዐᆀസਥԟڔሮਁሇጫ৽
ޗ 2001৯ਂᅽ John Checkڔ David Megginsonਥୄࣶؤˊٌޗ 2001
৯տ 2002৯ᯋƥ࠵о៨ϴᅽ JohnڔԢвОᑛࣶܐˊFlightGearᄕ
мԇᡲᲸظीޗ ILSᨆᨀৰظмҋᅶ Bendixਁ᎒സϽˊ
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• 2002৯֬ؤ࠰സಀਰԗտϽ FlightGearˊJSBSimୄϛ FlightGearᷫ
ᡠሇ FDMˊ

• 2002ೠƥJohn CheckڔԢвОሇ֤֮ҋǼሻँሇǽ3Dо៨൙ب੧ᥙ࠲
ጴࣽˊٌظጥ֬ሇ౯Ѹᱤຈៀහᎋᎋƥᅽ David Megginson. ਥ
ˊୄࣶؤ

B.1.3 ᄔࠏ

• ᮿഭмൌƥ࠷ˉഢКڔೞೞሇ೪ዥδር PC Ჸาயݥሇဿˊ
FlightGear ሇδୄ࠵ीೇഭीׇ٢ϽᏲኵሇ࠷ˉഢКڔೞೞሇਢ
าˊሮਁሇ࠶ಞࣣкኇޗ 1997৯ጔᅽ Durk Talsmaँᄕˊ

• Christian MayerξDurk Talsma,δ᥎Ѓ 1999৯ԽᤅჶϽ࠶ພሮԟкኇˊ
ׇஷϽЅˉᲰƥᅲᖭᨄണഏᲰ᰾ˊ

B.1.4 ᅶୗᆊᱤ

• 1998৯ 6ഢᚚתᐄᑏ߰Ѓذδϑƥظጥ֬ PLIBਥؤᓨୄˊᑀ؈
δᯋӠ࿒мَƥ1999৯ೠƥᎁδႝظষѸሇᚚתᲇᯅτˊ

َൌ PLIBᑀ᧼ઉᨱਥؤˊSteve Bakerޗ 1999৯ೠयԢթጌתვ୧ׇƥ
ᕥϔϴണϽഛ৶༂ሇਁᅶ֏ˊЭ 1999৯ጔਥࡺటҖᑉ FlightGearδ
ϑ߰ലሇྟੋތൽਰˊ

• 1998৯ണϽ߰ലሇᲀᲝಀƥδϑᲀᲝڔδЌ߰ലሇ֬ؤസᔽࠣ
ᲀˊَൌᨅЌᰴىտϽκಞటտሇ PLIBϔˊᨅϑޗ 1999৯ 10ഢ
୮ॖϽनྡୃഽˉ᳷ሥڔᕫᦃ൙ሇಀƥϛటסሻँଓ᧽ՠϽ࠵

ሇδˊϛϽਁνٌሇྡୃഽƥ2000 ৯ጔਰԗϽྡୃഽᒳᨢᲇˊ
2002৯ࠫ࠶ David Megginson߰Ѓ xmlྡୃഽಞхਥؤϽྡୃഽᖪ֬
ේ༻Ⴏપˊ

• 1999 ৯ጔ Oliver Delise ڔ Curt Olson ஃԗᯋਥࡺਥؤᒧᑌ/࠰Оྡ
ୃˊሩඓᡥ FlightGearظмᨭ᧼ᒧᑌع࠰ޗസݥκٌ᧿ƥುᡴ
Ԭ᪇ᒧᨄІᔌᒧƥظмڔ᧿ذޗδϑസݥκሇᲸᡝհጫ৽ࢺ

δ᥎ˊ2001ޗڔ ৯ՠᄕϽ࠰ጕᨭ᧼ᒧᑌᨇጫఊց FlightGear ሇಲˊ
Ӗ੧༉ଐሇᨄണनǼAtlasǽሇಀƥϴीδϑظጥ֬ሇذˊތޞ
ƥδϑণԗਭሇ HTTPദ֩ݥᅽ Curt OlsonЃ 2001৯Ќӈਥؤ
ՠൌƥᨄᕜϛ᪇ጫ৽టҖक़પᎫᄮݥˊ

• Ჸาயݥ手֬ಅبᠺᡅޗൺጕଐϤκᢪƥǼνሻँǽሇƥे Ꭻ

֏ჁՃϴ᱇ᠳ࣯ˊδϑظᕜሇᡊՂಲޗ 1999৯Խ࠶ᅽ Norman
VineँᄕᅶḂඓಅبᠺᡅˊذƥᄕޗѼϴظмᅶᘨ֤ৢ᧷ୄᨅϑሩ
ሇˊ
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• δϑक़પᎫᄮݥᅽ David Megginsonޗ 2000৯ጔ࠶ਥؤՠൌˊ࣯ظм
ҋᅶδϑᒳಞхƥຈ UNIX/Linuxᐄᑏλሇ .fgfsrcಞхƥWin-
dows ᐄᑏλሇ system.fgfsrc ಞхˊᨅϑᐣ ASCII ಞхظмᩕԏ
టҖ࠵ሇ᧢ԗᨢᲇƥᨄണྡୃഽᒳ 2́001৯ೠ࠶ƥྡ ୃഽˉᮁሥ

о៨൙ሇᨢᲇνኳᒁኇƥᓨҋᅶڔ *.xmlಞхƥᨅᠳଓᣖ David
Megginsonڔ John Checkሇᤅჶˊ

ᐄᑏթ፞୧ׇƥ࣒кኇ࠰ಜᄮˊڔкኇಱᐵᐸ࠵ጫϔƥ᧼ؤਥޗ

ᑄкኇᐵᐸीᄕޗሇඥ࣒Ƴ

Ϝੋތਰ OpenGLƥδϑᐄᑏ৮عುԟሇˊ߰Ѓ OpenGL ሇ
ጥ֬ظ PLIB టҖ߰ലሇྟൽˉᲀᲝˉྡୃഽᎋᎋጫ৽ˊ߰Ѓ PLIB ሇ
SimGearׇஷϽ FlightGearڔ൛ਢޞ᱇ሇണ߰ലጫ৽ˊޗ SimGearϥ
κሇ FlightGearơาயݥലᦳƢƥмؠ TerraGearׇஷϽޞ൛ਢষԣˊ
ᨅνδшᢝेሇػ؈ƥ൚ണظᕜൺЌОӟՠ࠵ᤅჶƥᓨണղޗ

ԢϔˊᰑϽκᱤղሇᤅჶᓥᨄണ࠵ষѸཕؠԬ᪇ᑄ൛ƳJon S. Berndtˉ
Oliver DeliseˉChristian MayerˉCurt OlsonˉTony PedenˉGary R. Van Sickleˉ
Norman VineᎋОˊδшࣶಜሇᤅჶᓥղ៨ظмޗᰁ Bᱤмྶؠኇሩ
ሇ Thanksಞхտˊٌඥ FlightGearᒧ፠ϴׇ٢Ͻδшᢝᐷሇػ؈Ӗሇ
δᢱƥׇஷϽണӖሇ༉ଐሇਥؤጫኽƳ

http://www.flightgear.org/version.html

B.2 ᩤЌᤅჶԢϔሇО

ѼٞЗاᲸሇϪᥗځƸᨅඥሇᢔƥνᠳઁϽᩤЌОޗᨅκᱤ

дՠϽಚህलˊണᨅЌষѸޗχѵᯋଚࣶୄƥνىѼሇ

ഭƥνᠳᤇભᨅЌጫ৽ٽˊެλൌৰᑉврԵδभᩨхƥᡬᨕѼሇ

мᡞᯛظሇৌഫˊୈᓥƥѼܐಅڔ FlightGearሇᩨхղ៨ৰّᱤᤅჶѼሇ
ˊሮԟЫᐾظмޗᨅտƳ

http://www.flightgear.org/mail.html.

༉ଐണύϑղ៨ƥδϑᅽਥؤᓥᑢذδϑᅽᅶୗᑢˊԢвδЌϜᠳ

ᅶൌؤᨭቹˊ

мλᨅЌᤅჶᓥሇٍࣗؠԢᤅჶơҴૉЭྶኇሩሇ Thanksಞхటئՠ

ൌሇƢ

A1 Free Sounds
഼ FlightGearᲇሩҋᅶԢᒧ፠κሇࠣᲀಊˊϜᲃޗƳ

http://www.a1freesoundeffects.com/

http://www.flightgear.org/version.html
http://www.flightgear.org/mail.html
http://www.a1freesoundeffects.com/


178 B. 落地

Syd Adams
ࠖ֨ 2Dо៨ƥATCᲀఊցৰնਢϽ࠵Ჸݥˊ

Raul Alonzo
AlonzoԌᅴ SsystemሇѸᓥৰ഼ҋᅶഢКᤘތˊвሇδЌୄϛྈ֨ᤘތ
ሇา൙ˊSsystemሇϜᲃƳ

http://www1.las.es/˜amil/ssystem/.

Michele America
ᤅჶ HUDሮԟкኇˊ

Michael Basler
ҋᅶԗᯀሇѸᓥƥᲸาயϜᲃƳڔ᠆ࣴ

http://www.geocities.com/pmb.geo/flusi.htm

Jon S. Berndt
ᅶ C++Ե/൛ඦੴ FDMˊഡਥࡺвᅶ X15ൌ༻ᢌкኇƥਥَୄࣶؤᅶԢ
вᲸസϴظмˊJonᑢϽδϑᒧᲃࠨᄮᲸ֬ઔา߉Ƴ

http://jsbsim.sourceforge.net/

Ⴏռᆎଐᒧ፠ሇ࠰ᲃᱤ X15дᤝሇˊذƥJonनெᤅჶϽ࠰
ਢᡩڔһˊ

Paul Bleisch
൛ϽᢹᢌᐄᑏмҤഛ֨ဤ༰ƥᨅඥޗДڳሇᐄᑏϔظмऑሇጂᅶƥϴ

ڎ/ᐄᑏሇᢹᢌҴૉˊٌвϴᤅჶϽᎁδϑᒳಞх࣒мᨢஶપሇ٦ᅶظ
л؝ಚᐄᑏˊ

Jim Brennan
ϛ FlightGear !ሇᒼޞދటҖϽ࠵ሇޗᐰࣘӯፄᯋˊ

Bernie Bright
࠰ C++ᲰඨˉҋᅶࠖڔਿँᄕƥSTLᎋ࠰࠰ಲᱤˊࠖ֨Ͻ࠰ᐰጫಀ
ڔᐰጫ৮᭑թᲃݥˊ

Stuart Buchanan
ഛಱெሇ࠰ϑ᪇թƥԵϽጫ࣒ᐄᑏሇᎁδႝƥਥؤϽᰡസ෯Ⴊڔਢ᎐

Ⴊˊ

Bernhard H. Buckel
ᤅჶϽ README.LinuxˊᤅჶϽೇഭႝലሇࣴ᠆ڔԗᯀெሇ࠰ϑ᪇թˊ

Gene Buckle
ষѸᡥ࠵ FlightGearظмҋᅶ MSVC++ᒁᢈݥˊϴϛᐷᗩటסӟϽ࠰
టዥˊ

http://www1.las.es/~amil/ssystem/
http://www.geocities.com/pmb.geo/flusi.htm
http://jsbsim.sourceforge.net/
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Ralph Carmichael
ಀᲇሩˊԚԞᲔߨᗅፄᧁхᒧᲃƳ

http://www.pdas.com/

PDAS᭖۩ሇ CD-ROMׇ٢Ͻ࠰ᗅፄষጫো᱇ሇጫ৽ˊ
Didier Chauveau
టҖϽᡊൟ 30 arcsec DEMಞхሇ߰ኦкኇ

http://edcwww.cr.usgs.gov/landdaac/gtopo30/gtopo30.html.

John Check
JohnᑢϽ߰ኦׇሇ CVSЯˊвᤅჶϽЅᤘތƥԵϽᱡয়ѓጏሇྡୃഽ
ಞڔо៨൙ಞˊٌƥ࡚ϴᤅჶϽಱо៨ᒳಞхˊвሇ FlightGearϜ
ᲃƳ

http://www.rockfish.net/fg/.

Dave Cornish
DaveնਢϽ᪷ሇᥨᩈᤘڔތЅᤘތˊ

Oliver Delise
ਥ٦Ͻ FAQˉಞڔԚԞԟᐄˊࠖ֨ϽδЌᒧᑌ/࠰Оྡୃкኇˊ Flight-
Gear MuliPilotሇնࡺОˊ

Jean-Francois Doue
ቷ 2Dƥ3Dƥ4Dмؠቻ 3Dڔ 4DሇԬᔌ C ++Ꮪ ớ߰Ѓ Graphics Gems
IV, Ed. Paul S. HeckbertƢ

http://www.animats.com/simpleppp/ftp/public_html/topics/developers.html.

Dave Eberly
ϛ Christian Mayerሇ࠶ພಚ௳ᐄᑏᤅჶϽδЌᄬᱤఠӖкኇˊ

Francine Evans
ԵϽ GPLצᡩሇιോᐬˊ

http://www.cs.sunysb.edu/˜stripe/

Oscar Everitt
Э FS98ྡୃሇ F4UׇƥնਢϽؤת༰֬ؤࠈസሇ֬ؤസࠣᲀˊ࣯рᱡয়
ෟᓨς Oscarϴᱡয়ᴱԠظмᤅჶտрሇलᲇሩϔˊ

Bruce Finney
ᤅჶϽδЌ៧εмಀMSVC5ˊ

Olaf Flebbe
ࠖਿϽWindowsλሇ൛ਢᐄᑏৰటҖϽᲒᒁᢈሇҗᤸˊ

http://www.pdas.com/
http://edcwww.cr.usgs.gov/landdaac/gtopo30/gtopo30.html
http://www.rockfish.net/fg/
http://www.animats.com/simpleppp/ftp/public_html/topics/developers.html
http://www.cs.sunysb.edu/~stripe/
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Melchior Franz
ᤅჶϽྡୃഽᘨ֤ৢಀƥLEDࣗѱƥࠖਿሇ telnetڔ HTTPఉحˊӖሇ༉
ଐሇᨄড়֭ؤᄕϽ FlightGearˉSimGearڔ JSBSimሇԬࣘˊ

Jean-loup GaillyڔMark Adler
zilibሇѸᓥˊᅶЃᲸሇ؊ᒓڔᡊ؊ᒓጫ৽ˊ

http://www.gzip.org/zlib/.

Mohit Garg
ᤅჶϽெˊ

Thomas Gellekum
һಅৰഛಱϽ FreeBSDλሇᒁᢈˊ

Neetha Girish
ᤅჶϽظᅶ xmlᒳሇ HUDˊ

Jeff Goeke-Smith
ᤅჶϽрᎁδϑᖪ֬᳷оơᗅّұƢ́ ϛ᪇ך/ԟၯبటҖഛ࡛
ሇ autoconfේඇˊ

Michael I. Gold
ᓪੴݽޞ᎒ണԟ OpenGLሇᯅᲢˊ

Habibe
һಅϽ SimGearሇ RadHatׇ൛ਢˊ

Mike Hill
мЭᨅᚊ੧ƳظрሇᢁຸҋᅶԢᱡয়ෟሇᲸസƥਁڻ

http://www.flightsimnetwork.com/mikehill/home.htm,

Erik Hofman
ႯᅽሇࠣᲀᒳݥҋᅶᲸ᧿ޗಚƥмҤ؝ᲀาޮሮԟሇࠣڔһಅ࠵

าޮˊᤅჶϽ SGI IRIXಀơׇஷЁᨆցಞхƢڔδЌෟሇᤘތˊ

Charlie Hotchkiss
టסৰࠖਿϽ HUDሮԟкኇˊ࠵кኇᲰඨڔкኇѓˊ

Bruce JacksonơNASAƢ
ᰵЃا NASAਥؤϽ LaRCsimкኇƥటҖᑉрሇᲸา߉ˊBruceϴݽ᎒
Ͻ࠵࠵ሇᯅᲢˊ

Maik Justus
ࠖ֨Ͻርסസಀƥϛ YASim FDMటҖ᥎ᚽ൳/ޞᱤБІмؠ࿌ᓒസ/ᭇ᭔
ϥᯋሇБІˊ

Ove Kaaven
ᤅჶ DebianЁᨆցಞхˊ

http://www.gzip.org/zlib/
http://www.flightsimnetwork.com/mikehill/home.htm
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Richard Kaszeta
ᤅჶϽ॓২ᑾՁךտ ppm॓ጫ৽ˊϴড়֭ϽਥؤೇഭǼᴱұڔᖪ֬
᳷าޮǽƥѕ Curt Olson߰ലఊցᄮᡴৰড়֭вᒁኇڔᢹᢌೇഭႝലˊ
CurtሇǼᓢ൙ǽBob HainϴᤅჶԢϔˊഛ࠰ᢝ૮Ƴ

http://www.menet.umn.edu/˜curt/fgfs/Docs/Autopilot/AltitudeHold/AltitudeHold.html.

RichሇϜᲃ

http://www.kaszeta.org/rich/.

Tom Knienieder
यᲀᲝ᳨Ԍጥ෯տ OpenBSDڔ IRIXƥၦَ؞ጥ෯տWin32ˊ

Reto Koradi
ড়֭ᡷᒳ᱆ಊ

Bob Kuehne
൛ϽMakefileᐄᑏҋԢഛᎢתᓨظᑢˊ

Kyler B Laird
ᤅჶৰһϽெ

David Luff
ᤅჶտ࠵ IO360༰֬ؤࠈസਢาˊ

Sam van der Mac
ᤅჶெড়֭य HTMLᦾୄ Latexˊ

Christian Mayer
ϛ fgfsሇഴዥᤅჶދ࠰ᢣᡐᦾ௮ষԣˊᤅჶϽδЌкኇмҤᢱئ੯ᧁา
யᲸሇޞᤘތˊChristianંЃԘಱሇ࠶ພ࣒ᐄᑏˊϛᲇሩᤅჶϽၔ
ພᄬਢาˊ

David Megginson
ᤅჶкኇᡥḂඓ᧢ԗظмఊցᠺᡅˊᑀ༽κᤅჶϽኳሥፄᯋϛ FlightGearᲇ
ሩҋᅶˊഛಱϽ README.runningಞхˊᤅჶЃುᤘތሇ fgfsڔ ssgˊϴࠖ
֨Ͻ 2Dо៨ڔұࣘ/ԗಀˊذƥ࣯ᨄਥਥؤϽԘಱሇо៨൙кኇƥन
OpenGL ഛ࡛ءƥᨄണಱሇᤘތˊਥؤϽक़પᎫᄮݥৰᤅჶϽྡୃഽಀˊ
ᤅჶϽᅴୄᰡസޞᱤႪѱˊ

Cameron Moore
FAQሇᑢᓥˊᄕчሇᩨхղ៨ᎫᄮٽˊటҖ man手册ˊ

Eric Mitchell
ᤅჶϽᲄशሇޞᤘތƥണؑࡺሇвնਢሇˊ

http://www.menet.umn.edu/~curt/fgfs/Docs/Autopilot/AltitudeHold/AltitudeHold.html
http://www.kaszeta.org/rich/
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Anders Morken
๔༬ᒧ፠ሇ֏чᑢᓥˊ

Alan Murta
նਢϽ࠰᧵ੋ᠄֚ˊ

http://www.cs.man.ac.uk/aig/staff/alan/software/

Phil Nelson
GNU dbmሇѸᓥƥδظࡐмᅶൌ୮ॖಖղሇಚ௳ጫ৽ƥξඓՋ UNIXλ
ሇ dbmሮѨˊ

Alexei Novikov
նਢϽ๔༬ޞˊᤅჶϽδϑᕫലظм fgfsޞᦾ௮ୄ 2DތޞˊԵϽᎁ
δႝޞնਢ手册ˊ

Curt Olson
ᲇሩሇϜᠳᐵᐸᓥˊ

᳨ԌँᄕৰһಅϽ LaRCsimˊ
ᰑϥƥयթಖࠨهሇޞ࣒ᐄᑏڔԢвྶᤨੋތᐵޗىδ᥎ˊԢϜᲃƳ

http://www.menet.umn.edu/˜curt/

Brian Paul
рҋᅶϽвሇ TRƥၦᨄണMesaƳ

http://www.mesa3d.org/brianp/TR.html, http://www.mesa3d.org

Tony Peden
ᤅჶϽᲸา߉ሇਥؤƥׇ ஷϽ߰Ѓ LaRCsimሇࠈರᐧ 172ƥᤅჶϽ JSBSim
ሇշࡺჁઔкኇƥഛࣶ֨ಜሇඓՋ࠵ພา߉ƥмؠԢв bugһࠪڔ៧Ԋˊ

Robin Peel
ᑢϽ FlightGearڔ X-PlaneሇԘᄬസڔޡᥨᩈಚ௳ˊ

Alex Perry
ᤅჶϽഛ֨ᏲኵሇкኇмҤϛ VSIˉDGڔᴱ៨ਢาˊᩨޗхղ៨ਢᡩ
ˊᠷৰড়֭౦ԵಞሇݥటᴱϽาயڔ

Friedemann Reinhard
ਥؤϽೇഭᤘތሇо៨൙ˊ

Petter Reinholdtsen
ৰԗϽ GNUሇ automake/autoconfᐄᑏơlibtoolƢ́ ϛണᏚ UNIX৮عᎢ
Ͻ൛ਢ᧼ጫˊनඓՋڔ IDEሇڻຈ᧔लƥݿϛ࣯νҋᅶ UNIX makeᐄ
ᑏ

William Riley
ᤅჶкኇࠖ֨ϽǼց֬ǽ́ ٌϴԵϽᎁδႝनᥑ᧼ύϑᧆሇྡୃഽಀˊ

߰Ѓ VMap0ಚ௳նਢޞˊ

http://www.cs.man.ac.uk/aig/staff/alan/software/
http://www.menet.umn.edu/~curt/
http://www.mesa3d.org/brianp/TR.html
http://www.mesa3d.org
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Andy Ross
ᤅჶϽಱሇظᒳሇ FDM YASimơYet Another Flight Dynamics SimulatorƢƥ
߰ЃՔѲҴૉƥᓨνፄພ֤֬ᐄಚˊ

Paul Schlyter
టҖϽ Durk Talsma ಞࣣкኇሮԟሇҴૉˊSchlyter࠶ണрԵؠ Ԍᅴϴ
ᴱԠ࠶᎒ݽಞࣣሮԟሇᯅᲢˊ

http://www.welcome.to/pausch/

Chris Schoeneman
ᤅჶϽᲀᲝಀˊ

Phil Schubert
ᤅჶϽهጕᤘ֬ؤڔތസਢาˊ

http://www.zedley.com/Philip/.

Jonathan R. Shewchuk
Triangleጫ৽ሇѸᓥˊTriangleᅶൌᡝᎨੱִԬιᡅڔрሇνᠸմੋޞˊ

Gordan Sikic
ϛ LaRCsimᤅჶϽժᢰ߰Ჸา߉ˊᄕޗীᑀುষѸৰ᱇ᠳᢹᢌˊҋᅶ
ᒳᨢᲇ --with-flight-model=cherokee ൌᒁᢈժᢰ߰ᓨνࠈರ

ᐧˊ

Michael Smith
ᤅჶϽ᳷ᗋ3ˉੋތDਢาˉ۵ඓڔԢвތႜˊBonanzaᲇሩˊ

Martin Spott
ெሇᔌىѸᓥˊ

Jon Stockill
ᑢϽδϑႪѱڔԢѬᒳሇಚ௳мҤఋ৶տԘᄬޞˊ

Durk Talsma
ഛ֨Ᏺኵሇ࠷ˉഢКڔೞˊ࠷ظට௳࠶ፄሇѬᒳһಅᲥᗡˊഢКണ

ኵሇސᒢм࠶ؠፄሇѬᒳˊೞሇѬᒳӟϽᢹಜˊᨄড়֭ϽᯋգಚˉGUI
ԢвδЌˊᤅჶϽڔ 2DሇЅौˊᒧ፠Ƴ

http://people.a2000.nl/dtals/.

UIUCǸǸᗅፄࣲᗅষጫᐄ
ᤅჶϽһಅႝሇ LaRCsimмҤظмЭಞхԗᲸ؝ݥಚˊᨅЌһಅᑄ
Կፀሇδ᪇թˊврᤄᤇᒁኇৰᡥδժظмষѸƳ

Jeff Scott

http://www.welcome.to/pausch/
http://www.zedley.com/Philip/
http://people.a2000.nl/dtals/
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Bipin Sehgal
Michael Seligٌƥврড়֭ϽᲇሩƳ

Jay Thomas
Eunice Lee
Elizabeth Rendon
Sudhi Uppuluri

ᒼޞދᤌ־ఇॊ

టҖϽᲇሩҋᅶሇޞᤌಚ௳ˊ

http://edc.usgs.gov/geodata/

Mark Vallevand
ᤅჶϽδЌᡊൟMETARሇкኇƥмؠδЌ win32॓২୧ጫ৽ˊ

Gary R. Van Sickle
ᤅჶϽδЌೇഭሇ GameGLUTಀڔԢвһˊвᨄড়֭नЁᨆցಞхӟ
ᡊൟƥሮԟƳ

http://www.woodsoup.org/projs/ORKiD/fgfs.htm.

вሇ Cygwin TipsϴᡲनѼϴണᅶ

http://www.woodsoup.org/projs/ORKiD/cygwin.htm.

Norman Vine
ϛǼFlightGearየךǽటҖϽ࠵ᒧޤˊᡲ࠰પᕜѓಜϑкኇˊनޞᅴ
ୄϴᤅჶϽ࠵кኇˊ࠰ WindowsሮԟሇᤅჶˊᤅჶϽ wgs84༻ᥭڔᗅ
ᩈጫ৽ˊᤅჶϽ߰Ѓ wgs84ሇੋސᗅሇᖪ֬᳷оาਭˊ࠰Ԣв GUIˉ
HUDڔᖪ֬᳷оሮԟሇᤅჶˊᤅჶкኇԇᡲḂඓ᧢ԗൌఊցᠺᡅሇಲّˊ
ீఉ॓২ᦾӯˊᤅჶϽշࡺሇǼGoto AirportǽڔǼResetǽкኇмؠշࡺሇ
HTTPތႜദ֩ݥкኇˊ

Roland Voegtli
ᤅჶϽތႜᐜሇᤘތˊв X-Plane๔༬ޞᲇሩሇնࡺОƳ

http://www.g-point.com/xpcity/esp/

Carmelo Volpe
ጥ෯ FlightGearտMetro WorksਥؤᄔࠏơPC/MacƢ́

Darrell Walisser
ᤅჶϽ࠵кኇጥ෯ FlightGearտ Metro WorksਥؤᄔࠏơPC/MacƢ́ ഡَ

फᖮᎁδ๐ᘮᆀᕥጥ෯ƥϴᤅჶϽԗᯀெሇᘮᆀᕥ᪇թˊ

Ed Williams
ᤅჶዐޡሮԟкኇơҋᅶ Nima WMM 2000Ƣ́ рϴЭ Edᩤ࠰๐ӋᅶϽ
Ԣᗅፄࣽਭˊвሇᒧ፠Ƴhttp://williams.best.vwh.net/.

http://edc.usgs.gov/geodata/
http://www.woodsoup.org/projs/ORKiD/fgfs.htm
http://www.woodsoup.org/projs/ORKiD/cygwin.htm
http://www.g-point.com/xpcity/esp/
http://williams.best.vwh.net/
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Jim Wilson
ϜᠳһϽඇሷݥкኇƥҋԢഛ֨ဤ༰ڔऑਢาˊᤅჶϽ࠰लሇһڔ

BugஎٴˊᤅჶտϽ PUIक़પ༾ᠼڔݥᖪ֬᳷оˊ

Jean-Claude Wippler
MetaKitሇѸᓥǸǸδϑԣണಚ௳ඨਭሇظጥ֬ ণ̄ԗਭሇಚ௳ƥFlight-
Gearϥ֏ҋᅶ᧼ˊλᱤሇᒧظޤ༰֬ഛ࠰ҴૉƳ

http://www.equi4.com/metakit/

Woodsoup Project
ᝇၦ FlightGearνҋᅶWoodsoupሇദ֩ƥν᧼рҗଓᣖടᑀటҖሇ
୩Ꭻദ֩ˊݿϛటҖሇᡝᎨᤨྶڔദ֩ƥFlightGearୣണϽሻሇएˊ

http://www.woodsoup.org/

Robert Allan Zeh
టҖϽਧয়࠰ሇണԟ Cygnus Win32ᒁᢈሇড়֭ƥৰெՠѲ᭔ఉ ḋllಞхˊ
ണвሇড়֭ƥᎁδϑظ᧿ሇWin32ႝലሇ FlightGearीѕՠᄕˊ

Ԣв

λᱤᨅЌვ፞ਥؤᓥनޞಚ௳ӟՠᤅჶƳJon Stockill, Martin Spott, Dave
Martin, Thomas Foerster, Chris Metzler, Frederic Bouvier, Melchior Franz, Roberto
Inzerillo, Erik Hofman, Mike Round, Innis Cunningham, David Megginson, Stuart
Buchanan, Josh Babcock, Esa Hyytia, Mircea Lutic, Jens Thoms Toerring, Mark
Akermann, Torsten Dreyer, Martin C. Doege, Alexis Bory, Sebastian Bechtold,
Julien Pierru, Bertrand Augras, Gerard Robin, Jakub Skibinski, Morten Oester-
lund Joergensen, Carsten Vogel, Dominique Lemesre, Daniel Leygnat, Bertrand
Gilot, Morten Skyt Eriksen, Alex Bamesreiter, Oliver Predelli, Georg Vollnhalsڔ
Paul Richterˊ

B.3 सരࣶୄሇЀχ

ҤᄕƥѼϴᡲѕٌଐƳFlightGearƥࠨտѼδርᢱᨅലெ
ၑϽƥׇஷ഻࠵ሇݥሇჁઔƥϴνഡࣶᒼሇˊ࣯ীᑀδϑᲸาயޗ

ጕണо៨ሇᲸസᅲᖭδ๙هƥ߉ᨢஶሇᲸาظ࠰ HUDƥޞੋޞƥᤘ
ˊພ࠶ڔƥണ߰ലఊցތ

ेᎫƥFlightGear ᱇ᠳᑖᑛਥؤˊνЦׇஷԬ᪇ѓƥᨄണ࠰
FlightGearሇᲔߨ᱇ᠳ߰ኦሇటᴱڔਥؤˊ᳨Ԍሇಲّࠖ֨സޡˉਢ᎐Ⴊ
ᐄᑏƥϴתᚚܐδᲇч֩ᑖᑛࣶذˊޞেߟڔޡሻँપሇസ֨ࠖ࠰ഛڔ

ᡲνѕᰯ࠷ˊ࠰ᨭ᧼ڎлୈᅲᖭᠳᨭ᧼ᒁᢈᨢᲇൌటҖሇ؝ಚƥഡᐹ

ѕᨆԗᚚתᲇˊഡَƥFlightGearտሩ֏ϛҗᒢϩ ATCጫ৽ˊ
ীᑀണ࠰ОޗᨅЌಲّκ֤֮ϽˊѼδٍጫ৽ٽୈᓥѼᠽ੧ᖪ

িظмӟՠᤅჶƥᩖѼᤅჶᨆൌˊ

http://www.equi4.com/metakit/
http://www.woodsoup.org/
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ᖮᣖ

೪ၦƥᨅᎺಞണκᱤటտሇᨅЌᤅჶᓥሇ֤֮νظᕜԵी

ሇƥврᡥ FlightGearഛ֨ሻँˊ
᳨Ԍƥᱡয়ᴱԠሇሷտ Martin Spott֨ԗಞԵѸˊMartinνЦటҖ

Ͻ࠵ LinuxሮԟሇഛಱơႯռ OpenGLሮԟƢƥᓨςᨄϛಞሇԵѸట
ҖϽથˊ

ƥᨄᠳႯռଓᣖ Curt OlsonƥвಃᰴϽ࠵᱃ಖሇ READMEಞхˉ
ThanksಞхˉᒧᲃڔጐОᩨхƥᡥᖪᅽջᅶƥмҤࣶୄल册࣒ˊ

ᨄᠳଓᣖ Bernhard Buckel ԵϽ࠰ᎺೇഭႝലሇெƥৰᤅჶϽ࠰થ
ˊ

Jon S. Berndtᨭ᧼Քϑႝലሇಞԟᮁචनƥெՠνδᖮሇޞಲƥৰట
ՠಅᨆਢᡩˊ

ٌƥЭ Norman Vineᩤᚊ੧࠵ሇড়֭ˊϴᡲണвሇᡊ᎒ು
ցദνٌႝലሇ Cygwinڔ FlightGearᨅδन๑ܛԺएˊ

ᱡয়ᴱԠƥMacρए Darrell WalisserᤅჶϽޗMac OS Xλᒁᢈሇሮԟ
፣ᗩˊذвᨄటҖϽ࠰Macሮԟሇటዥڔһˊ

ႯռᶛᣖврటҖሇᤅჶڔ௩֭ƳJohn CheckơϜᠳৈॊƢ̄ Oliver Delise
ơδЌਢᡩׇஷ፣ᗩ༉Ƣ̄ Mohit GargơOpenGLƢ̄ Kyler B. LairdơһƢ̄

Alex PerryơOpenGLƢ̄ Kai TroesterơᒁᢈᯅᲢƢ̄ Dave PerryơྡୃഽಀƢ
Michaelڔ SeligơUIUCਢาƢ́

ᰑᩤЌፇၦν᥎ൌሇٍࣗмƥᨄᠳଓᣖλᱤᨅЌᤅჶտႝല

FlightGearெϔƥһࠪϽδЌǼBugǽơᰡസᲈ৽ƢƳCameron Moore M̄elchior
FranzˉDavid MegginsonˉJon BerndtˉAlex PerryˉDave PerryˉAndy Rossˉ
Erik Hofmanڔ Julian Foadˊ

ᢈَᡫ

᳨Ԍƥˏ FlightGear手册 ơːׇஷԢᓟᢈႝƢξкኇδඥ GPLv2צᡩ
഼ሇˊчѲҋᅶڔᦾਁᩓ഼ࣳሇሮԟᠸࣽˊ

ϔಞᓟᢈᲇሩሇޤޞƳhttps://github.com/tonghuix/getstart-zh
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