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摘      要
「Fundamental Avionics」課程是美國Kansas大學每年開設的航太短期訓練計畫之一，提供航電工程師、電子測試實驗室人員、系統和飛航測試工程師、國家實驗室研究人員以及聯邦航空總署委任代表FAA Designated Engineering Representatives(DERs)的在職訓練。
課程範圍從航空電子設備簡單的獨立系統到整合系統，以Albert Helfrick教授著作的Principles of Avionics第四版及Jeppesen’s Avionics Fundamentals兩本教科書為主，其理論基礎向為航空器設計所遵循及採用。
本課程內容包含各項航電裝備原理及相關法規，摘要如下： Federal Aviation Regulations, FAR、European regulatory and advisory agencies、Radio navigation、Antennas Creation of Radio Beams、Non directional beacon、VHF Omni Range、Distance measuring, DME、Long Range Navigation, LORAN、Landing Systems, ILS、Radar Altimeter、Ground proximity warning systems、Terrain awareness and warning system. TAWS、Satellite navigation、Global positioning system, GPS、Secondary Radar, Mode A/C, Mode S 、Collision avoidance, TCAS、Automatic Dependent Surveillance, Broadcast, ADSB、Weather Radar 、Lightning detection、Airborne communication、Aeronautical telecommunications network、Data busses/networking 、Compass/gyros 、Air data systems、Inertial navigation、Laser gyros、Random navigation, RNAV 、Required navigation performance, RNP Displays、Human factors、Electromagnetic compatibility 、High intensity radiated fields, HIRF、Lightning effects、Airborne environment, DO-160、Failure analysis、Safety assessment、Design assurance levels、Reliability prediction, MIL HDBK 217、Software considerations, DO-178、Hardware considerations, DO-254、Flight data recorder、Cockpit voice recorder等。
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一、目的
「Fundamental Avionics」課程目的為建立學員航空電子設備簡單的獨立系統到整合系統的觀念，使學員在飛機系統或航電系統的領域上提高學習興趣並累積航太知識經驗。
     配合本課程兩本教科書(Albert Helfrick教授著作的Principles of Avionics第四版及Jeppesen’s Avionics Fundamentals)的設計方向，Albert Helfrick教授親自教導學員熟悉航空及航電系統的工作原理，以傳承飛機系統及航電專業知識的目標。
 

  為執行民航法第9條「航空產品與其各項裝備及零組件之設計、製造，應向民航局申請檢定，檢定合格者，發給相關證書；非經民航局檢定合格發給相關證書，不得製造、銷售或使用。」以及航空器適航檢定維修管理規則(06-01A)第10條「從事航空器與其發動機、螺旋槳、各項裝備及零組件之維修、預防性維修或重造之人員，應依原製造廠之維護手冊或持續適航文件中記載之方法、技術或實作，或其他經民航局同意之方法、技術或實作執行工作。執行前項工作之人員應使用必要之工具、裝備及測試設備，以確保該工作之完成。如有原製造廠建議之特殊裝備或測試設備時，應使用該設備或經民航局同意之等效裝備。」參與此課程的訓練，可由航空器之航電裝備的設計原理，綜觀法規制定之演變歷程，確保航電裝備的設計符合法規要求且製造符合設計的藍圖，以達到適航標準，能夠安全飛航，為職場中之工程審查及監督製造項目，貢獻微薄力量。
二、過程
本課程為美國Kansas大學開設的航太短期訓練計畫之一，於佛羅里達州奧蘭多市舉行，授課天數為五天，每天上午八時至下午四時，結訓證書詳附件一。
課程以共通性定義及技術介紹開始，包括：理論基礎、法規要求、標準介紹；隨後介紹各類航電裝備頻率之特性，讓學員對其基本功能具有初步的概念。
對飛機共通使用之通訊及導航裝備，依其運作原理說明各項航電設備的重要功能及需注意的特性參數，每一章節結束時針對課程內容進行問題討論，藉以加深學員印象並增進學習效果。
參與學員共四十一位，計有二十三個單位(含七個政府單位)，學員資料詳附件二，除我國一人任職於民航局外，其他學員來自美國聯邦航空署一人；美國海軍一人；以色列民航局一人；加拿大民航局三人；加拿大空軍六人；紐西蘭民航局一人；Arinc三人；Goodrich三人； Saabgroup，Sweden四人；Altitude-Air New Zealand一人；Labinal, Germany三人；General Dynamics, Canada一人；Bombardier Aerospace三人；Airbus, Germany一人；Sikorsky一人；Boeing一人；Gulfstream一人；Sierra Nevada Corporation一人；Pratt & Whitney Canada 一人；KLM Royal Dutch Airlines, Netherlands一人；VF Coporation一人以及American Airlines一人。
每日課程主題分述如下：
2008/11/17 (Day 1)
· Early history of aviation and wireless 

· History of regulatory and advisory bodies 

· Establishment of the National Airspace System, NAS 

· Federal Aviation Regulations, FAR 

· European regulatory and advisory agencies 

· Radio navigation 

· Antennas Creation of Radio Beams 

· Non directional beacon 

· VHF Omni Range 

· Distance measuring, DME 

2008/11/18 (Day 2)
· Long Range Navigation, LORAN 

· Landing Systems, ILS 

· Radar Altimeter 

· Ground proximity warning systems 

· Terrain awareness and warning system. TAWS 

· Satellite navigation 

· Global positioning system, GPS 

2008/11/19 (Day 3)
· Secondary Radar, Mode A/C, Mode S 

· Collision avoidance, TCAS 

· Automatic Dependent Surveillance, Broadcast, ADSB 

· Weather Radar 

· Lightning detection 

· Airborne communication 

· Aeronautical telecommunications network 

· Data busses/networking 

· Compass/gyros 

· Air data systems 

2008/11/20 (Day 4)
· Inertial navigation 

· Laser gyros 

· Random navigation, RNAV 

· Required navigation performance, RNP Displays 

· Human factors 

· Electromagnetic compatibility 

· High intensity radiated fields, HIRF 

· Lightning effects 

2008/11/21 (Day 5)
· Airborne environment, DO-160 

· Failure analysis 

· Safety assessment 

· Design assurance levels 

· Reliability prediction, MIL HDBK 217 

· Software considerations, DO-178 

· Hardware considerations, DO-254 

· Flight data recorder 

· Cockpit voice recorder 
訓練內容分述如下：
· 1 - References

· * Document Sources

· * Software Sources

· * Aviation Web Site Listing

· * Radio Spectrum Designation

· * Avionics Acronym Glossary

· 2 - Historical Overview of Aviation Developments

· * Wright Brothers Achievements

· * Early Military Airplanes

· * Lindberg flies the Atlantic

· * Airlines Incorporate ARINC

· * Creation of the CAA and FCC

· * RTCA is incorporated

· * The transition from HF to VHF

· * Formation of ICAO

· * The first satellites

· * Mixing Prop and Jet aircraft in the system

· * EUROCAE is formed

· * Missions to the moon

· * The Concorde SST

· 3 - Aeronautical Radio Incorporated ARINC

· * The Airlines Electronic Engineering Committee AEEC

· * Form, Fit & Function Specifications

· * Equipment Characteristics 300, 500 & 700 Series

· * Reports & Specifications 200, 400 & 600 Series

· * Listing of Available Documents

· * Documents No Longer Held in Inventory

· * “AeroLine” monthly newsletter

· * http://www.arinc.com/aeec/index.html

· 4 - RTCA formerly Radio Technical Commission for Aeronautics

· * THE AUTHORITY OF AGREEMENT by William G. Osmun

· * Task Force Reports written for the FAA planning

· * Special Committees of Industry Experts drafting MOPS

· * A consensus based organization

· * RTCA specifications become FAA Technical Standard Orders

· * http://www.rtca.org/

· 5 - European Organization for Civil Aviation Equipment EUROCAE

· * Chartered in 1963

· * Committees of Industry Experts drafting MOPS

· * A consensus based organization

· * EUROCAE has no power of enforcement

· * EUROCAE specifications become Eurocontrol Technical Standard Orders

· * Several EUROCAE documents are direct RTCA translations into French

· * http://www.eurocae.org/

· 6 - AC00-44 Status of Federal Aviation Regulations

· * Parts Sold On Single Bases

· * Parts Sold On Subscription Service (with Preamble)

· * Code of Federal Regulations (annual publication)

· * Annual Subscription comes with Preamble for each Amendment

· 7 - FAR Part 1 - Definitions and Abbreviations

· * Usually, definitions are only good for document that they are published in.

· * Always use the definitions that are included with each document.

· 8 - FAR Part 23 Airworthiness Standards

· * Normal, Utility & Acrobatic Category (up to 12,500 lbs)

· * Commuter Category - Propeller Twin Engine up to 19 passengers (up to 19,000 lbs)

· * Subpart F - Equipment (for Avionics)

· 9 - FAR Part 25 Airworthiness Standards

· * Transport Category Airplanes

· * Over 12,500 lbs (except for Commuter)

· * Subpart F - Equipment (for Avionics)

· 10 - FAR Part 121 Operating Requirements

· * Domestic, Flag & Supplemental Operations

· * Subpart K - Instruments & Equipment Req.

· * 121.344 Digital Flight Data Recorders

· 11 - FAR Part 27 Airworthiness Standards

· * Normal Category Rotorcraft

· * Up to 7,000 lbs

· * Subpart F - similar to FAR 23

· * Subpart F - 27.1309 different

· 12 - FAR Part 29 Airworthiness Standards:

· * Transport Category Rotorcraft

· * Over 7,000 lbs

· * Subpart F - similar to FAR 25

· * Subpart F - 29.1309 (Category A & B)

· 13 - FAR Part 21 Certification Procedures Products and Parts:

· * 21.11 Type Certificate (original aircraft) TC

· * 21.111 Supplemental Type Certificates (alterations) STC

· * 21.121 Production Certificates (aircraft)

· * 21.131 Production Certificate (appliances)

· * 21.305 (a) Parts Manufacturing Approval (PMA)

· * 21.305 (b) Technical Standard Order (TSO)

· 14 - AC20-110 Index of Aviation TSOs

· * Usually initiated by the FAA

· * May be requested by anyone

· * A Minimum Performance Standard

· * May originate from SAE

· * May originate from RTCA

· * TSO-C91 Emergency Locator Transmitter

· 15A - AC21-9 Manufacturers Reporting Responsibility

· * Holders of TC, STC, PMA and TSO

· * Reporting Failures, Malfunctions or Defects

· * Earliest Possible Notification to the FAA

· 15B - AC39-7 Airworthiness Directives

· * Unsafe Condition Exist in a Product

· * Aircraft, Engine, Propeller or Appliance (Avionics)

· * Normal Notice NPRM in the Federal Register

· * Emergency adopted without NPRM

· 16 - AC20-126 Aircraft Certification Service & Field Offices

· * Aircraft Certification Offices

· * Kansas City - Part 23 Small Airplane Directorate

· * Seattle - Part 25 Transport Airplane Directorate

· * Dallas, Fort Worth - Part 27 & 29 Rotorcraft Directorate

· * Manufacturing Inspection Field Offices

· 17 - AC00-2 Advisory Circular Checklist

· * An acceptable means of compliance with the FAR’s

· * But…the FAA uses them as Rule Making

· * Circular Numbering System

· * http://www1.faa.gov/aba/html_policies/files_pdf/ac_cklst.pdf

· 18 - FCC Part 87 Aviation Services

· * for Aircraft Radio Transmitter Approval

· * FCC 2.106 Frequency Allocations (ITU)

· * FCC 2.201 Emission & Modulation Characteristics

· * FCC Part 87 Subpart D - Technical Requirements

· * http://wireless.fcc.gov/aviation/aircrft.html

· 19 - RTCA D0-160 Aerospace Environment

· * Universally accepted for all TSO products

· * For all Civil Aviation Categories (altitude)

· * For all Locations in Aircraft

· * http://www.rtca.org/

· 20 - RTCA/DO-178B Software Considerations

· * Documents System Life Cycle Processes

· * Validation - the Requirements are Correct & Complete

· * Verification - the Software meets those Requirements

· * Insures Traceability

· * Universal Microprocessor Personality

· 21 - FAA Liaison Process (N8110.CLP)

· * Documents the Applicant will Produce

· * Stage 1 the Software Planning Process

· * Stage 2 the Software Development Process

· * Stage 3 the Verification & Test Process

· * Stage 4 the Showing Compliance

· 22 - Quality Assurance

· * 21-33 Quality Assurance of Software Used in Aircraft or Related Products

· * 21-36 Quality Assurance Controls for Product Acceptance Software

· 23 - RTCA/DO-254 Hardware Design Assurance

· * List of Complex Hardware (5) items

· * Documenting the System Life Cycle

· * Document Overview

· * Relationship to Safety Assessment

· * Design Assurance Levels (A, B, C, D & E)

· * Validation - the Requirements are Correct & Complete

· * Verification - the Hardware meets those Requirements

· * Hardware Design Data (6) Characteristics

· 24 - DOD-HDBK-763 Human Engineering

· * Relationship to other Technologies

· * Scheduled into the Program Development

· * Evaluation Matrix better than Judgment

· * Using the Fitts List

· * Physiological Instrumentation

· 25 - MIL-STD-1472 Design Criteria Standard

· * Dimensions and Force

· * Visual Fields

· * Mechanical Displays

· * Scales, Pointers & Parallax

· * Tones & Sounds

· * Location, Shape & Size

· 26 - Understanding FAR 25.1309

· * Establishing a “Target Safety Level”

· * Adoption of the term “Failure Condition”

· * Basis for 10E-9

· * US vs. European classifications

· * NRC develops the Fault Tree (Map)

· * The 1309 history

· * The Stanislaw Axiom

· 27 - AC23.1309 Equipment, Systems & Installations

· * Escalation of Flight Critical Equipment in small A/C

· * Tailoring Reliability Requirements to Cost

· * Adopting the European Failure Condition Definitions

· * Creation of 4 classes of Small Aircraft

· * Class 1 Aircraft Function & Failure Classification Table

· 28 - AC43-16 General Aviation Airworthiness Alerts

· * Malfunction or Defect Report

· * Submittals by: A/C owner, pilot or mechanic

· * Administered by the FAA in Oklahoma City

· * Stanislaw In-Flight Upset c1983

· * http://www.faa.gov/avr/afs/infoforgeneralaviation/index.cfm

· 29 - AC25.1309 System Design and Analysis

· * Revision 1A issued 6/21/88 is obsolete

· * FAA Fail-Safe Design Concept

· * Established Design Principles & Techniques

· * US Classifications: Probable, Improbable & Extremely Improbable

· * Aviation Rulemaking Advisory Committee (ARAC) revising

· 30 - JAR-25, AMJ-25.1309 Advisory Material Joint (Europe)

· * Current version amended 11/5/90

· * Observes: Minor, Major, Hazardous & Catastrophic Categories

· * Requires Quantitative Assessment for: Hazardous & Catastrophic

· * http://www.jaa.nl/

· 31 - SAE ARP-4761 Safety Assessment Process

· * Functional Hazard Assessment (FHA)

· * Preliminary System Safety Assessment (PSSA)

· * System Safety Assessment (SSA)

· * Advanced Fault Tree Analysis (FTA)

· * Failure Mode & Effects Analysis (FMEA)

· * Common Cause Analysis (CCA)

· * http://aerospace.sae.org/

· 32 - SAE ARP-4754 Highly Integrated or Complex Systems

· * Certification Guidance & Documents

· * System Development Process

· * Applies to both Hardware & Software

· * Safety Assessment Process Model

· * http://aerospace.sae.org/

· 33 - MIL-HDBK-217 Reliability Prediction of Electronics

· * Extensive list of Electronic Components

· * Parts Stress Analysis (more accurate)

· * Parts Count Analysis (quicker)

· * Consumer & Military Quality Levels

· * Looking at the Failure Curves

· * Using it as a Design Tool

· * AFSC Pamphlet 800-27

· * Bath Tub Curve

· 34 - Reliability Analysis Center Databases

· * Electronic Parts Reliability Data (solid components)

· * Non Electronic Parts Reliability Data (mechanical)

· * Failure Mode Mechanism Distribution Data

· * http://rac.iitri.org/

· 35 - AC25-19 Certification Maintenance Requirements

· * Detect Safety Significant Latent Failures

· * Hazardous & Catastrophic Failure Conditions

· * Relationship with the Maintenance Review Board (MRB)

· 36 - Radio Frequency Interference (RFI)

· * DO-176 FM Broadcast Interference

· * Cross Modulation

· * Third Order Intermodulation

· * FCC 73.317 FM Broadcast Transmitters

· 37 - High Intensity Radiated Fields (HIRF)

· * Survey identifying of the interference levels

· * Candidate System for HIRF Considerations

· * FAA Field Strength Table

· * Determining the Aircraft’s Attenuation

· * Hardening Techniques

· * NAWCADPAX 98-156-TM HIRF External Environments for Civil Aircraft Operating in

· the USA

· 38 - Advanced Shielding Techniques

· * Electro Magnetic Interference (EMI)

· * Electrostatic Fields

· * Basic EMI Sources

· * Standing Waves on Coax (VSWR)

· * Kirchhoff’s Shielding Laws

· 39 - Precipitation Static

· * Saint Erasmus, Bishop of Formia, Italy

· * Streaming, Corona & Arcing

· * Resulting Aircraft Potential

· * Energy Conversion in the Dischargers

· * Electrostatic Survey Technique

· 40 - RTCA DO-229 Wide Area Augmentation System (WAAS)

· * WAAS National Architecture

· * Functional Equipment Classes

· * Category III Approaches

· * Out-of-Band Interference Protection

· * Predefined IGP Grid

· * Message Broadcast Intervals

· 41 - GPS Airworthiness Approval and Guidelines

· * AC 20-138 Summary of GPS Performance

· * AC 20-138 Summary of WAAS Performance

· * AC 20-138 Typical Hazard Classifications

· * AC 90-94 Typical GPS Approach (OSH)

· 42 - Traffic Alert & Collision Avoidance Systems (TCAS)

· * Historical Requirement

· * TCAS I, II & III Development

· * Traffic & Resolutions

· * Interface with Mode “S” Transponders

· * AC 20-131 System Inhibits

· * AC 20-131 Cockpit Displays

· 43 - ARINC-429 Mark 33 Digital Information Transfer System

· * The Human Nerves System Similarities

· * Broadcast vs. Multiplex Systems

· * ARINC-429 Protocol & Word Structure

· * ARINC-429 Physical Layer

· 44 - GAMA Avionics Standard Data Bus (ASCB)

· * Controller Based Bus

· * Bi Directional Architecture

· * HDLC Protocol Chip

· * Transformers & Manchester Encoding

· * Word Structure

· 45 - MIL-STD-1553 Bi Directional Data Bus

· * Controller Based Bus

· * Command Response Protocol

· * Broadcast Protocol

· * Manchester Encoding

· 46 - RTCA DO-236 Required Navigation Performance

· * Area Navigation System Standardization

· * Applicable Operating Ranges & Accuracy Models

· * Applicable to Prop & Jet Aircraft

· * The System Safety Assessment Process

· * FAA AC 90-96 IFR in European Airspace

· 47 - Heads Up Display (HUD)

· * Primary Flight Instruments

· * Projected into the Pilot’s Forward View

· * Focused at Infinity

· * Reduces Eye Refocusing During an Approach

· 48 - RTCA DO-161 Ground Proximity Systems

· * Barometric Altitude Sink Rate Warning

· * Terrain Closure Rate Warning

· * Below Glide Slope Deviation Warning

· * Terrain Awareness Warning System (TAWS)

· 49 - Airborne Weather Radar Systems

· * Electromagnetic Radio Spectrum

· * Radar Performance Equation

· * Reflection Coefficients

· * Magnetron Stability Performance

· * Radar System Architecture

· * Radio Altimeters & Doppler Navigation

· * FAA AC 25-11 Precipitation Rate & Display Color

· * RTCA DO-173 Performance Index

· 50 - Inmarsat Satellite Communications SAT-COM

· * Oceanic Coverage Area

· * ITU Spectrum Allocation

· * Human Voice Studies

· * Analog Voice to Digital Data

· * Satellite Repeaters (Broadband)

· * Directional A/C Antenna

· * RTCA DO-210 Aeronautical Mobile Satellite Service (AMSS)

· * Special Transmitter Limitations for GPS

· 51 - VHF Communications & Data Link

· * RTCA DO-225 VHF Air Ground Improvements

· * RTCA DO-232 Concepts for Data Link

· 52 - RTCA DO-242 Automatic Dependent Surveillance Broadcast (ADS-B)

· * Periodic Transmission of A/C State Vector

· * Formerly Proposed for Oceanic Flights

· * Recently Proposed for Non-Radar Environment

· * Future Application - Free Flight

· * Companion to TCAS

· 53 - RTCA DO-237 Aeronautical Spectrum Planning

· * Prepared for FAA Input to ITU process

· * Table of Band Characteristics

· * Table of Aeronautical Frequencies

· * Avionics Transition Chart

· 54 - RTCA Futuristic Concept of Free Flight

· * Increase User Flexibility

· * Direct Routing

· *Reduction of Operating Cost

· * Elimination of ATC Delays

· 55 - Science and Mechanics Magazine - December 1947

· * First Entirely Automatic Flight

· * C-54 Skymaster

· * 10 Hour 15 Minute Atlantic Flight

· * Vacuum Tube Computer
三、心得與建議事項
航空器電子系統由通信、導航和顯示管理等多個系統構成。起初，航空器電子設備只是一架飛機的附屬系統；而如今，許多飛機設計的目的即為搭載這些設備為榮。為符合飛航安全，法規之要求也漸漸成形，包含電子設備之安裝、安全性、人為因素、動力供給、閃電防護、高強度輻射場防護、警告系統、顯示系統、自動飛行控制系統、電力系統、紀錄器、全天候操作、複合系統、軟體合格檢驗、航空資料庫的維護、硬體設計保證(合格證明)以及RNP RNAV等，均訂定明確之檢定規範或適航標準。

航電系統中最早發展的系統是通信系統，為增加飛行能力，航空器和地面以及機載間彼此的通信，提供了更便捷的資訊傳達。然而為了飛行安全性，逐漸發展出導航感測器來幫助飛行組員，無線電導航設備因此誕生。而顯示系統負責檢查關鍵的感測器數據，提供飛行組員飛航相關的資料。顯示飛行信息的電子顯示系統，一般由顯像管（Cathode Ray Tube, CRT）或液晶顯示器(Liquid Crystal Display, LCD)組成，和傳統的機械式飛行儀表相比，在操縱電子飛行儀表系統(Electronic Flight Instrument System，EFIS)的飛行器時，飛行員可以更容易地擷取信息，且比機械式飛行儀表，更易維修。為了增強空中交通管制，又發展出空中防撞系統 (Traffic Alert and Collision Avoidance System, TACAS)，它可以檢測出附近的其他航空器，並提供防止空中相撞的指令。又為了防止和地面相撞，近地警告系統(Ground Proximity Warning System, GPWS)通常含有一個雷達測高計，也使用全球定位系統(Global Positioning System, GPS)或地形障礙物資料庫提供同樣的功能。氣象系統如氣象雷達、閃電探測器或衛星數據對於夜間飛行或者指令指揮飛行非常重要，因為在飛行員無法看到前方的氣象條件下，暴雨（雷達可感知）或閃電都意味著強烈的對流和湍流，氣象系統則可以使飛行員繞過這些區域。隨著時代技術的進步，飛行管理系統的重要性不斷提高，成為航空器上最重要的人機互動介面，集合了飛行控制系統、導航、性能計算等功能，以及發動機的監控和管理，使飛機上的所有系統更易於維護且安全，並且延長了這些系統和定更件的壽命，也降低了維護成本的支出。
由於交通部民用航空局(以下簡稱本局)肩負民航事業管理督導職責，除明確相關政策，與業者密切配合外，更希望提供業者適時必要之協助，提昇我民航事業之全球競爭力。飛航安全的提昇也是本局、航空公司、製造與維修業者、各協會團體及每一個人共同努力的目標，了解航電產品的理論基礎及運用範圍，可確保系統在完成維修、調校、裝配(甚至改裝)及使用時，符合初始設計之適航要求。
本課程在教材、講授、時間掌控及課後評鑑上均有優異的評價，因著國際間參與者眾多，也提供更廣泛的討論空間與同學間下課後的自由聯誼，建議有航電背景或對航太領域有興趣者，能有機會直接面對面Albert Helfrick教授，親自體驗大師級專業的精彩講授，每一堂課均以故事出發，利用投影片或影片的方式，幾乎不看講稿，時時走到聽眾面前，全場掌握學員的學習效果。
由於我國與鄰近亞洲國家的參與及建議，2009年開始，美國Kansas大學也首度在新加坡舉辦相關課程，網址如右http://www.continuinged.ku.edu/aero/，有意學習者可免除舟車勞頓及時差調整之辛苦並能節省差旅經費的運用。
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18. Thomas Kristiansen
Sikorsky
Beeline Hyw _
West Palm Beach, FL. 33402

Biz Phone: 561-775-5537 ext.
Fax:

E-Mail: TKristiansen@sikorsky.com

11/19/2008

THE UNIVERSITY OF KANsAS CONTINUING EDUCATION 1S PROHIBITED.




[image: image5.jpg]Fundamental Avionics

2

11/17/08 to 11/21/08 FINAL AA091280
19. Sarah L. Kuhn 22. AlbertMa
The Boeing Company 1801 Airport Road Room 100
MC OR75 Wichita, KS 67220
PO Box 3707

Seattle, WA 98124

Biz Phone: (425)422-2698 ext. Biz Phone: ext.
Fax: Fax:
E-Mail: sarah.kuhn@boeing.com E-Mail: albert.ma@faa.gov
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附件三  訓練隨附光碟1片：包含 public DOT 文件, FAA (Advisory Circulars,   
Notices, Orders & Policy), FCC 規定, CAA 文件 及 軍用法規及規定。
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