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─ ≤  

 

(1)  

│⁸ ⅜ ≤∆╢ ⅜ ∆╢ ♃כ♦─ ⌐ ↑≡⁸

≤ ה ─ ╩ ⇔≡ ↑╩ ℮⸗♦ꜟ◦☻♥ⱶ─ ┘

╩ ∫√ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ╩ ⇔≡ ╩ ™⁸ ≡─ ⌐ ∆╢√

╘─ ה ╩ ⇔√╙─≢№╢⁹ 

 

2021│⁸ ⌐⅔™≡ ↕╣√ ≤ ─ ─ ╩

∆╢↓≤╩ ⌐⁸ ⅛╠ ╩ ∆╢ ◦☻♥ⱶ╩⸗♦ꜟ◦

☻♥ⱶ≤⇔≡ ⇔√⁹↓─◦☻♥ⱶ≢│⁸ ⅜ ∆╢ ─ ╛

⁸ Ⱡ♇♩꞉כ♦◒כ♃╩ ⌐⁸ ⅜ ↕╣≡™╢ ╩ ⇔⁸

≤ ─ ⌐╟╢ ↑╩ ™⁸ ⌐ ∆╢ ⅜ ⇔⌂⅛∫√ ⌐

≤ ⅜▪fiⱴ♇♅≢№╢↓≤╩ ∆╢ ╩ ⇔√⁹╕√⁸ ─

ה ⌐⅔™≡☻ⱴכ♩ⱨ◊fi ⌐≡Web ⌐╟╡ ╩ ⇔⁸ ─

╩ ∆╢↓≤≢ ↑╩ ℮↓≤⅜≢⅝╢ ▪ⱪꜞ╩ ⇔⁸↓╣╠╩ ™≡

─ 3 ⌐⅔↑╢ ⌂ ≤ ─ ↑╩ ⇔⁸ ╩

╢√╘─ ╩ ∫√⁹∕─ ⁸ ─ ↑ │ 44.1%≢№∫√⅜⁸ ─

⇔╛⸗♦ꜟ◦☻♥ⱶ─ ⌐╟╡⁸ ⌐│ 91.5%⌐ ⇔√⁹╕√⁸↓─ ↑ ⌐

⇔≡⁸ ⅜ ∆╢ ≤ ─ ╩ ⇔√≤↓╤⁸ ⅜

93.8%⌐ ⇔√⁹ 

─ ≢│⁸ ♃כ♦─ ─ ⌐ ∆╢√╘⁸ ה ─

ה ≢ ∆╢ ╛♪ꜝ▬Ⱪ꜠◖כ♄כ ─ ⅛╠ ה ─ ╩

⌐ ∆╢ ╛ ─ ╩ ™⁸♁ⱨ♩►▼▪╩ ⇔ ⇔√ ⁸ 95%⁸

92%⁸ 2m ⅜96%GPS─ │ ↄ ≤⌂∫√⁹ 

 

2022│⁸⸗♦ꜟ◦☻♥ⱶ⌐ ⇔≡⁸ ⱨ◊כⱴ♇♩♦כ♃─ ╛⁸♪ꜝ▬Ⱪ

כ♄כ◖꜠ ⌐╟╡ ⇔√ ⅛╠ ⌐╟╡ ה ╩ ⁸ ⇔⁸

╩ ⇔√ ה ╩♃כ♦ ⌂ ◦☻♥ⱶ ─ ╩ ⇔√ⱪ꜡♩♃▬ⱪ

◦☻♥ⱶ╩ ⇔√⁹ ◦☻♥ⱶ╩ ™≡ ─ ◄ꜞ▪─ ┘ ה

╩ ⌐ ╩ ∫√⁹∕─ ⁸ ≤ ─ ⌐⅔™≡│⁸

↑ 92.7%⁸ 99.4%⁸ ≤ ─ ⌐≈™≡│ ↑ 95.3%⁸

99.7%─ ╩ √⁹ ↑⅜ ⇔√╙─│ 100%™ ≢№∫√↓≤⅛╠⁸◦☻

♥ⱶ≢ ↑⅜≢⅝⌂⅛∫√ ╩ ⌐ ∆╢↓≤≢ ⌐ ╩ ╢↓≤⅜

≤⌂╢⁹ 

╕√⁸ ◦☻♥ⱶ⌐≈™≡│⁸ ╛ ⌂≥ ₁⌂ ≢ ─ ╛ ה

ה ─ ╩ ™⁸ ─ ╩ ∆╢≤≤╙⌐⁸ 1 46km╩

♪ꜝ▬Ⱪ꜠◖96╡╟⌐כ♄כ≢ ⇔⁸ 90≢91%─ ─ ╩ ℮ ─
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╩ √⁹ ה ⅜ ↕╣≡™⌂™◄ꜞ▪⅜ ∆╢ │⁸♪ꜝ▬Ⱪ꜠◖כ♄כ

┘ ◦☻♥ⱶ⌐╟╡ ─ ה ╩ ≢ ∆╢↓≤⅜ ≢№╢√

╘⁸ ♃כ♦─ ⌐ ╢ ─ ⅛╠╙ ◦☻♥ⱶ─ ╩ ⇔√⁹ 

 

╕√⁸ ─ ╩ ╢√╘⌐│⁸ ─ ─ ⱨ◊כⱴ♇♩⌐⅔

↑╢ ⅜ ≢№╢√╘⁸ ⌐⅔↑╢ ─ ≤ ─ ╩ ⇔

≡ ─ ╡─ ╛ ─ ⁸ ─ ⌂ ⅜≢⅝╢

╟℮⌂ ⱨ◊כⱴ♇♩ ╩ ⇔√⁹ ∑≡ 103 ─ ─ ⇔╩ ™⁸

⌐ ∂≡ ╩ ∆╢ ╩ 2021 ⌐ ⇔√⁹2022 │

┼─ⱥ▪ꜞfi◓ ╩ ⌐ ⇔√ ⌐≡ ╡╕≤╘√ⱨ◊כⱴ♇♩⌐╟╡ ∫√

╛⁸ ⱨ◊כⱴ♇♩ WG⌐╟╢ ⌐╟╡ ⌂ ╩ ⅎ≡⁸

≤⇔≡ ⇔√⁹ 

⌐⁸ ⅜ ⌐ ╩ ∆╢√╘⌐⁸ ╛ ⱨ◊כⱴ♇♩

─ ╩ ♃כ♦ⱪfiכ○⁸⌐╙≥≥╢∆ ╩♩♇ⱴכ◊ⱨ♃כ♦⅜ ≢⅝╢ ≤

∆╢↓≤╩ ≤⇔√ ╩ ⇔√⁹ │⁸ⱨ□▬ꜟ ╛ ─ ╩ ⇔√

ⱴ♇♩⁸כ◊ⱨ♃כ♦⁸≥ ♪כ◖ ┘ ↔≤─ ה ╩ ∆╢

≢ ⇔√⁹ 

 

ⅎ≡⁸ ⌐⅔™≡ ╩ ⇔≡ ⇔√ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ⌐≈™≡⁸

ה ─ ◦☻♥ⱶ┼ ∆╢ ╩ ∆╢≤≤╙

⌐⁸ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ╩ ™≡ ─ ╩ ╢√╘─ ╩ ⇔

√◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ╩ ⇔√⁹◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ│⁸ ≤⌂╢

⌐⅔↑╢ ─♃כ♦ ⌐ ∂√ ⱨ꜡כ ╩ ⇔√ ≤ ≤

ה ─ ↑ ─ ⱴ♬ꜙ▪ꜟ≢ ⇔√⁹ 

 

╕√⁸ ≢─ ─ ⌐ ↑≡⁸ ⅜ ╩ ∆╢√╘⌐ ∆╢

3 ⌐ ⇔≡⁸ ╩ ∫√ ─ ⅜ ≢№╢⅛⁸ ה ⇔

√⁹ ⱨ◊כⱴ♇♩ ─ ⌐ ╕╣╢ ╩♃כ♦ ™≡ ─

╩ ⌐⁸ ╛ ◄ꜞ▪⌐⅔↑╢ ─ ⌂ ╩ ⇔⁸

3 ╩ ∆╢ ꜞfi◒─ ┼⁸ ─ ╩ ∫≡ ∆╢↓≤≢ ↑∆╢

↓≤⅜ ≢№╢↓≤╩ ⇔√⁹ 

 

↓╣╠─ ┘ ⌐≈™≡│⁸ ≤ ╩ ∫√ ≢⁸₈◦☻♥ⱶ

WG₉⁸₈ ⱨ◊כⱴ♇♩ WG₉⌐⅔™≡ ⌂ ╩ ™⁸ ⌐₈

♃כ♦─ ⌐ ↑√ ₉⌐ ∫≡ ⇔√⁹ 
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(2)  

In this research, a model system was developed to check and link traffic regulation information with road 

sign and marking information, and a prototype system with additional functions was constructed. FOTs were 

conducted, and research and studies were conducted to introduce the system to all prefectural police 

departments. This was done to improve the data accuracy of police-managed traffic regulation information 

required by automated vehicles. 

 

In FY2021, a road sign location prediction system was built as a model system to predict road sign 

locations based on traffic regulation information. The purpose of the system is to confirm the correspondence 

between traffic regulations decided by the Prefectural Public Safety Commission and local road signs. The 

system predicts the area where road signs are located based on the location information of traffic regulation 

information, regulation type, and road network data maintained by the prefectural police. Tentative linking 

is then performed by automatically matching the traffic regulation information with the road sign information. 

If no applicable road sign exists within the predicted range, the system has the ability to indicate that the 

traffic regulation information and road sign information are unmatched. 

In addition, a survey App was developed. This application displays traffic regulation information on mobile 

devices via a web-based system, and can be used to register and link local road sign information for periodic 

and ad-hoc inspections of road signs. FOTs were conducted to improve the accuracy of the information on 

major traffic regulations and road signs in the three police stations of the Kanagawa Prefectural Police. 

As a result, the initial provisional linkage rate was 44.1%, but after reviewing the forecasting method and 

modifying the model system, the rate eventually achieved 91.5%. The accuracy rate achieved 93.8% when 

the results were checked against the traffic regulation information and road sign information held by the 

Kanagawa Prefectural Police. 

 

A survey was conducted on image recognition technologies to examine products and technologies 

capable of extracting location information of road signs and markings from images and dashboard camera 

videos collected during the installation and inspection of road signs and markings. The software developed 

and evaluated in the study achieved an extraction rate of 95%, a recognition rate of 92%, and a position 

estimation error of 96% within 2 meters, excluding GPS errors. 

 

In FY2022, a prototype system was built with expanded functions over the model system. These functions 

include input/output of extended standard format data and an image recognition system. The system uses 

image recognition technology to select and recognize road signs and markings from videos captured by 

dashboard cameras and can generate data with location information attached to the road signs and markings. 

Using this system, FOTs were conducted on traffic regulation information and road signs and markings 

information in the target area of the Chiba Prefectural Police. 

The results showed that the traffic regulation information and road signs information were matched with a 

tentative linkage rate of 92.7% and an accuracy rate of 99.4%, and the traffic regulation information and 
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road markings information were matched with a tentative linkage rate of 95.3% and an accuracy rate of 

99.7%. The percentage of correct answers was close to 100% for those that were successfully tentatively 

matched. From this point, it is possible to improve the accuracy of the data as soon as possible by first 

investigating the areas where the system could not tentatively link the information. 

 

For the image recognition system, image collection, extraction, recognition, and location estimation were 

verified in various environments, including urban and suburban areas, and countermeasures against false 

recognition were examined. In the verification, 91% of road sign information was collected in 90 minutes of 

processing time from 96 minutes of video taken by a dashboard camera along one 46-km round-trip 

prefectural road. The effectiveness of this system was also confirmed from the viewpoint of reducing the 

workload of the prefectural police for data maintenance, since the dashboard camera and image recognition 

system can automatically maintain a certain number of road signs and markings information over a wide area 

when there are areas where road sign and marking information is uncertain. 

 

In order to improve the accuracy of traffic regulation information, it is essential to resolve issues in the 

current standard format of traffic regulation information, so an extended version of the standard format was 

considered. This can be used to check the consistency of traffic regulation information with the actual traffic 

regulations on the road, to detect registration errors in traffic regulation information, assist in the registration 

of the direction of regulation, and centrally manage traffic regulation information. 

A review of the 103 different traffic regulation types was also conducted, and in FY2021, a proposal to 

consolidate the regulation types according to the traffic regulation standards was prepared, and in FY2022, 

the final version of the standard format was produced. It was further improved based on the results of the 

FOTs conducted using the format created based on the interview survey of prefectural police and the results 

of the opinion inquiry by the Expanded Standard Format Examination WG. 

 

Furthermore, in order for prefectural police to accurately register traffic regulation information, the 

definitions of regulation types and each format item were clarified, and a manual was prepared. The manual 

is intended to provide open data users with content that enables them to understand the data format. It consists 

of this volume, which shows file specifications and definitions of information items, data formats, common 

code tables, and a separate document that lists input definitions and registration examples for each regulation 

type. 

 

Additionally, a draft requirement document for the prototype system, which was built for social 

implementation in this research, was prepared for introduction into the traffic regulation information 

management systems of the National Police Agency and prefectural police departments. A system operation 

manual was also prepared, which describes how to improve the accuracy of traffic regulation information 

using the functions of the prototype system. The system operation manual consists of the main part, which 

describes the operation flow according to the status of various data at prefectural police as users of the system, 
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and operation manuals for each function, such as the automatic temporary linking of traffic regulation 

information with road signs and markings information. 

 

In order to realize automated driving on public roads, research and study was conducted to determine 

whether traffic regulation information with improved accuracy could be used in high-precision three-

dimensional maps for automated vehicles to drive on public roads. It was confirmed that traffic regulation 

information can be linked to the end points of the lane links that make up a high-precision 3D map using 

the coordinate data contained in the traffic regulation information in the extended standard format by 

setting certain allowable values for judgment. The Makuhari area in Chiba Prefecture was targeted, and 

necessary traffic regulation information, such as speed restrictions on specific routes and in specific areas, 

was extracted. 

 

Each of these study stages and study results were discussed with the National Police Agency, and specific 

discussions were held in the "System Specification Examination WG" and the "Extended Standard Format 

Examination WG". The final decision was made after consultation with the "Study Group on Improvement 

of Data Accuracy of Traffic Regulation Information" 
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1  

1.1 ─ ה  

SIP2 ≢│⁸ ╙ ≤⇔√╟╡ ⌂▬fiⱨꜝ ─ ─ ⌐ ↑

≡⁸ ⌂ 3 ⌐ ↑⇔≡ ∆╢ ⌂ ─ ⁸♦☺

♃ꜟ ⌐╟╡ ∆╢ ─ ┘ ⌐ ∆╢ ⌐ ╡

╗↓≤≤⇔≡™╢⁹ 

⌐⅔™≡│⁸ ⅜ ≤∆╢ ⅜ ∆╢ ♃כ♦─

╩ ╢√╘─⸗♦ꜟ◦☻♥ⱶ─ ┘ ╩ ™⁸ ≡─ ⌐ ∆╢

√╘─ ה ╩ ⇔√⁹ 

 

1.2  

│⁸ ⌐ ↕╣≡™╢ ╛ ⅛╠ ◌ⱷꜝ╛ MMS ⱦꜟⱴכ⸗

♇Ⱨfi◓◦☻♥ⱶ ⌐≡ ⌐ ה ╩ ∆╢↓≤⅜ ≢№╢⅜⁸∕↓⅛╠

∕─╙─╩ ∆╢↓≤│ ⇔™⁹↓─↓≤⅛╠⁸ ⅜ ⌐

∫≡ ⌐ ∆╢√╘─ ─└≤≈≤⇔≡⁸ ⅜ ה ⇔≡™╢

╩ ∆╢↓≤⅜ ⅎ╠╣╢⁹ ⌐№√∫≡│ ─ ⅜ ≤⌂╢↓≤⅛

╠⁸ ♃כ♦─ ⌐ ╢ ╩ ⇔√⁹⌂⅔⁸ ⌐⅔™

≡ ≤⇔≡™╢₈ ₉≤│⁸ ─ ╩ ∆

╩ ♃כ♦ ⇔√╙─ ₈ ℮⁹™≥₉♃כ♦ ≤ ⌐ ↕╣≡™╢

ה ─ ╩ ♃כ♦ ⇔√╙─ ₈ ה ℮⁹™≥₉♃כ♦ ─ ╩

⅜♃כ♦│√╕ ↕╣≡™⌂™ │ ╩ ⇔≡ ⌐ ⇔√ ≢⁸

⇔ↄ ♃כ♦ⱪfiכ○⁸≢≥↓╢∆↑ ⇔≡™╢ ─ ╩ ╢╙─≢№

╢⁹ 

 

♃כ♦─ ≤⇔≡⁸ ⌐ ↕╣√ ה ≤ ⅜ ∆

╢ ╩ ∆╢↓≤≢⁸ ♃כ♦─ ╩ ╢↓≤≤⇔√⁹

ה ╩ ∆╢ │⁸ ⌐ ⇔√♪ꜝ▬Ⱪ꜠◖כ♄כ─ ⅛╠

╩ ⇔≡ ⁸ ⁸ ╩ ℮ ⁸ ┘☻ⱴכ♩ⱨ◊fi ≢ Web▪ⱪꜞ

fiꜛ◦כ◔ ▪ⱪꜞ ╩ ⇔≡ ∆╢ ⌐≈™≡ ה ╩ ∫√⁹ 

⇔√ ה │⁸ ◦☻♥ⱶ─ ה ◦☻♥ⱶ⌐ ╡ ╖⁸

≤ ─♃כ♦≡⇔ ⱴ♇♅⁸▪fiⱴ♇♅ ╩ ⇔⁸

♃כ♦─ ╩ ∫√⁹ ▪fiⱴ♇♅ ≤⌂∫√ │⁸ ▪ⱪꜞ⌐╟╡

╩ ™⁸ ♃כ♦ ╩ ⇔⁸ ♃כ♦─ ♃כ♦┘

─ ╩ ⇔√⁹ 

◦☻♥ⱶ⌐≈™≡│⁸ ⇔√ ה ╩ ⌐⇔√ ─
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⌐≈™≡ ⇔√⁹ 

 

╕√⁸ ─ ─ ⱨ◊כⱴ♇♩⌐│ ─ ⅜№∫√√╘⁸

╛ ♃כ♦─ ⌐ ↑≡ ─ ⌂ ⅜≢⅝╢ √⌂

ⱨ◊כⱴ♇♩ ┘ ┘ ─ ⅜ⱨ◊כⱴ♇♩╩ ≢⅝╢╟℮

⌂ ╩ ⇔√⁹ 

 

│⁸2020 ⌐ ⇔√⸗♦ꜟ◦☻♥ⱶ ─√╘─ ╩ ⌐⁸

2021 ⌐⸗♦ꜟ◦☻♥ⱶ ▪ⱪꜞ ┘ ◦☻♥ⱶ ╩ ⇔⁸

─ ◄ꜞ▪⌐⅔™≡ ⇔√⁹╕√⁸ ↄ♦כ♃ ╩ ╢√╘⌐⁸♪ꜝ▬Ⱪ꜠

כ♄כ◖ ≢ ⇔√ ה ⅛╠⁸ ⌐╟╡ ↕∑╢√╘─

╩ ™⁸ ╩ ∫√⁹ 

2022 │⁸2021 ⌐ ⇔√ ╛⁸ ⇔√ ⱨ◊כⱴ♇♩ ╩ ™

≡ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ╩ ⇔⁸ ─ ◄ꜞ▪⌐⅔™≡ ⁸ ╩

∫≡⁸ ┘ ─ ◦☻♥ⱶ⌐ ⇔≡ ╩ ∆╢√╘

─◦☻♥ⱶ ╩ ⇔√⁹ 

 

─ ⌐⅔™≡│◦☻♥ⱶ WG ┘ ⱨ◊כⱴ♇♩ WG

⌐⅔↑╢ ⌂ ╩ ≡⁸ ⌐ ∆╢ ╛ ⁸ ⁸ ⁸

⁸ ◦☻♥ⱶ╩ ℮ ⌐╟∫≡ ∆╢₈

♃כ♦─ ⌐ ↑√ ₉╩⁸ ⌐ 3 ⇔≡⁸ ⅛╠─ ╩ ⌐

∫√⁹ 

   



 

 

 

 
15 

 

  

1.2.1  

♃כ♦─ ╩ ╢√╘⁸ ─ ╩ ⇔√⁹ 

 1-1 2021  

   

1  ─  

 ▪ ─  JARTIC 

 ▬  JARTIC 

2  ⱨ◊כⱴ♇♩─  

 ▪ ─ ⱨ◊כⱴ♇♩♦כ♃─  JARTIC 

 ▬ ⱨ◊כⱴ♇♩ ─☻כⱬ♃כ♦┘  (  fiכ♪(

ה ►  ◦☻♥ⱶ─ ─  ( )♩☻◖ 

3  ≤ ─ ↑╩ ℮√╘─ ─  (  fiכ♪(

4  ─  ( )♩☻◖ 

5  ╩ ╢ ─  JARTIC 

6  ⸗♦ꜟ◦☻♥ⱶ─  

 ▪ Ɫכ♪►▼▪ ( )♩☻◖ 

 ▬ ♁ⱨ♩►▼▪ (  fiכ♪(

7  ⸗♦ꜟ◦☻♥ⱶ╩ ™√  ( )♩☻◖ 

8  ⌐ ≤⌂╢◖☻♩ ⌐ ╢  

▪ ─ ◦☻♥ⱶ ─  JARTIC 

▬ ◦☻♥ⱶ ◖☻♩─  (  fiכ♪(

9  ─ ◦☻♥ⱶ┼─♦כ♃ ⌐

⌂ ─  
(  fiכ♪(

10  2022 ─ ─  

 ▪ 2022 ─ ─  ( )♩☻◖ 

 ▬ 2022 ⸗♦ꜟ◦☻♥ⱶ─ ─  (  fiכ♪(
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 1-2 2022  

   

1  ─  

  ▪ ─  JARTIC 

 ▬  JARTIC 

2  ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ה  

 ▪ Ɫכ♪►▼▪ ( )♩☻◖ 

 
▬ ♁ⱨ♩►▼▪ 

(  fiכ♪(

( )♩☻◖ 

3  
ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ╩ ™√ ⁸ ┘ ⱨ◊כⱴ♇

♩─  

  ▪ ▪ⱪꜞ (  fiכ♪(

  ▬ ◦☻♥ⱶ ( )♩☻◖ 

ה ►   ◦☻♥ⱶ (  fiכ♪(

  ◄  
(  fiכ♪(

( )♩☻◖ 

 ○ ⱨ◊כⱴ♇♩─  JARTIC 

4  3 ≤─ ⌐ ╢ ה  JARTIC 

5  ⱨ◊כⱴ♇♩─ ─  

  ▪ ⱨ◊כⱴ♇♩  JARTIC 

  ▬ ◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ JARTIC 

6 ה  ◦☻♥ⱶ─ ─  
(  fiכ♪(

( )♩☻◖ 
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1.2.2 ⱨ꜡כ  ꜟכꜙ☺◔☻┘

2021─ ─ ⱨ꜡כ│  1-1⁸ │ꜟכꜙ☺◔☻  1-2─≤⅔╡≢№╢⁹ 

 

 1-1 2021 ⱨ꜡כ 

 

 

 1-2 2021 ─  ꜟכꜙ☺◔☻
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2022─ ─ ⱨ꜡כ│  1-3⁸ │ꜟכꜙ☺◔☻  1-4─≤⅔╡≢№╢⁹ 

 

 

 1-3 2022 ⱨ꜡כ 

 

 

 1-4 2022 ─  ꜟכꜙ☺◔☻

  

Ă Ă Ă

Ӣ֨ḟḵḐḇᶹḟ᷿ḁḎḨᶍ ᴴ

ᶷ֯ ᶷḟḲᶍ ᴴ

ᶹ֯ ᷿ḁḎḨᶍ ᴴ

ᶻ֯ ᴴ ∞ ᷿ḁḎḨᶍ ᴴ

ᶽ֯ḟḵḐḇᶹḟ᷿ḁḎḨ ḗᴻḑᶻᶼᶷ ᴴ ᴴ◖

ᶷ֯ ᶷḟḲ

ᶹ֯ ᷿ḁḎḨ

ᶻ֯ ᴴ ∞ ᷿ḁḎḨ

ᶽ֯ וֹ

ᶽֿ ֯ ᷿ḁḎḨ

ᶽֿׄ֯ ᶷḟḲᴲ ᴴ ∞ ᷿ḁḎḨ

ᶿ֯ ḝᶾᴻḦḋḐᶍ

Ӥ֨ ׅ ᶇᶍ ᶊ ᶪ ᴴ

Ӧ֨ ᴴ ᷿ḁḎḨᶍ ֩∏֪ᶍ

ᴴ ᶇᶩᶝᶇᶠ

ӡ֨ ᶍ

ӣ֨ḟḵḐḇᶹḟ᷿ḁḎḨᶱ ᵣᵾ ᴴ וֹ ᶒ
ḝᶾᴻḦḋḐᶍ

ӥ֨ ḝᶾᴻḦḋḐᶍ ᶍ

ׂ׃ ׃׃ ׄ׃
֨֨֨֨֨֨֨֨֨

ב
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1.2.3 ─  

⌐⅔™≡ ∆╢ ─ │ ⌐ ∆≤⅔╡≢№╢⁹ 

 1-3 ─  

 ─  

ה ◦☻♥ⱶ ⅜ ∆╢ ⌐ ∆╢ ╩

─ⱨ◊כⱴ♇♩⌐╟╡♦כ♃ⱬכ☻ ⇔√ ─

◦☻♥ⱶ╩™℮⁹ 

◦☻♥ⱶ ⅜ ─ ╩ ∆╢√╘⌐

⇔√ ─◦☻♥ⱶ╩™℮⁹ 

⸗♦ꜟ◦☻♥ⱶ ─ ה ◦☻♥ⱶ≢ ∆╢

≤ ╩ ⇔⁸ ≢ ↑╩ ℮

◦☻♥ⱶ╩™℮⁹ ◦☻♥ⱶ⁸ ▪ⱪꜞ≢

⇔≡™╢⁹ 2021  

ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ ⸗♦ꜟ◦☻♥ⱶ⌐ ⇔≡⁸ ─ ↑─

⁸ ╩ ⇔√◦☻♥ⱶ╩™℮⁹ ה

◦☻♥ⱶ⁸ ▪ⱪꜞ⁸ ◦☻♥ⱶ≢

⇔≡™╢⁹ 2022  

 ─ ⌐ ≠ↄ ─

╩™℮⁹╕√⁸↓─ ⌐≈™≡⁸◦☻♥ⱶ⌐

╩♃כ♦╢™≡╣↕ ∆ │₈ ₉♃כ♦

≤™℮⁹ 

ה  ─ ⌐ ≠⅝ ↕╣√

⌐⅔™≡⁸ ⌐ ↕╣≡™╢ ╕√│

─ ╩™℮⁹ 

╕√⁸↓─ ה ⌐≈™≡⁸◦☻♥ⱶ⌐ ↕

╩♃כ♦╢™≡╣ ∆ │₈ ₉♃כ♦ │₈

 ℮⁹™≥₉♃כ♦

↑ ◦☻♥ⱶ ≢ ≤ ה

╩ ↑⇔√ ╩™℮⁹ 

↑ ⅜ ⇔≡™╢ ◦☻♥ⱶ

≢│ ≤ ה ⅜ ↑↕╣≡

™⌂™⅜⁸⸗♦ꜟ◦☻♥ⱶ⌐≡ ↑↕╣√ ╩™

℮⁹⌂⅔ ↑⌐│₈ ↑₉₈ ↑₉₈

╖₉⅜№╡⁸ ™⌐≈™≡│⁸ ─≤⅔╡≢№

╢⁹ 

ᵑ ↑ ◦☻♥ⱶ⅜ ⇔√ ⌐ ⅜

╕╣≡™╢⅜ ⅜ ╩

∫≡™⌂™  

ᵒ ↑ ◦☻♥ⱶ⅜ ⇔√ ⌐ ⅜

╕╣≡™⌂™⅜⁸ ⅜⸗

♦ꜟ◦☻♥ⱶ⌐≡ ≢ ↑╩

∫√  

ᵓ ╖ │ ↑ ╩

⅜ ╖≢№╢  
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 ─  

ⱨ◊כⱴ♇♩ ⅜ ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ SIP

─ ≤⇔≡ ⇔√₈ ─ ⌐╟╢

─ ₉⌐ ╢ ⌐⅔™≡≤╡╕≤╘√

ⱴ♇♩≢№╡⁸כ◊ⱨ♃כ♦─

⅜ ∆╢∆═≡─ ─ ╩ ⇔√♦

╩♩♇ⱴכ◊ⱨ♃כ ⌐⁸ ◦☻♥ⱶ≢

╩ ∆╢√╘⌐ ⌂ ╩ √∆╙─≤⇔≡

⇔√╙─⁹ 

ⱨ◊כⱴ♇♩ 20212022─ ≢ ⇔√ ─ ⱨ◊

╩♩♇ⱴכ ⇔√ ⁸ ה ┘

↑ ╩ ≢⅝╢ⱨ◊כⱴ♇♩╩™℮⁹ 

 ⅜ ╩ ℮ ⌐⁸₈

₉⁸₈ ₉⁸₈ ₉ ┘

₈ ⁸ ┘ ⌐ ∆╢ ₉─

⌐ ≠™≡ ╩ ┘ ⇔≡ ╩

℮ ⌐ ⌂ ╩ ╘√╙─≢⁸ ─

⌐ ≠ↄ ╩ ∆⁹ 

3  ♄▬♫Ⱶ♇◒ⱴ♇ⱪⱪꜝ♇♩ⱨ◊כⱶ ₈DMP

₉≤™℮⁹ ⅜ ∆╢ ⌐ ⌂≥─◦☻♥ⱶ⅜

∆╢√╘─ ⁹ ⌂ ≤⇔≡⁸cm ─ ⁸3

≢ ╩ ⁸ ─ ╩

⁸ ╩ ╗ ⅜№╡⁸ ╛

◦☻♥ⱶ╩│∂╘⁸◦Ⱶꜙ꜠כ♃╛▬fiⱨ

ꜝ ⌐ ↕╣≡™╢⁹ 
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2  

2.1 ─  

♃כ♦─ ⌐ ↑≡ ╩ ℮⌐№√╡⁸ ╛ ⌐

∆╢ ⁸ ⁸ ⁸♦☺♃ꜟ ⁸

◦☻♥ⱶ╩ ℮ ╩ ≤∆╢ ╩ ⇔≡⁸ 3 ─ ╩

⇔√⁹ 

2021 1 ≢│⁸2021─ ─ ⌐≈™≡ ⇔⁸ 2

≢│⸗♦ꜟ◦☻♥ⱶ─ ┘ ─ ╩│∂╘⁸ ⁸ ⱨ◊

─♩♇ⱴכ ─ ╩ ™⁸2022 ⌐ ╩ ∆╢√╘─ⱪ꜡♩♃▬ⱪ◦

☻♥ⱶ─ ╩ ╡⁸ ╩ √⁹ 

3 ⌐⅔™≡│⁸2021 ─ ≤⇔≡⁸ ╛ ─

⁸ ⱨ◊כⱴ♇♩ 2021 ─ ─╒⅛⁸ ─ ⌐ ↑

ⱴ♇ⱪ♪כ꜡√ ┘2022─ ─ ╩ ∫√⁹ 

╕√⁸ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ╛ ⱨ◊כⱴ♇♩⌐ ⇔≡│⁸

⌂ ╩ ℮√╘⁸ ─ ≤⇔≡⁸ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ╩

∆╢₈◦☻♥ⱶ WG1₉ ┘ ─ ⱨ◊כⱴ♇♩─ ⇔ ┘ ⱨ

─♩♇ⱴכ◊ ╩ ℮₈ ⱨ◊כⱴ♇♩ WG₉ ₈ WG₉≤™℮⁹

╩ ⇔≡⁸∕╣∙╣─ WG≢│⁸ ╩ ∆╢ ┼ ╩ ⇔⁸ ⌂

╩ ⇔√⁹ 

2022 1 ⌐⅔™≡│⁸2022─ ─ ⌐≈™≡ ⇔⁸ 2

⌐⅔™≡│⁸ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ┘ ─ ╩│∂╘⁸

ⱨ◊כⱴ♇♩─ ╛ ─ ─ ─╒⅛⁸◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ─

╛ ─ 3 ≤─ ⌐ ╢ ה ╩ ∫√⁹ 

3 ⌐⅔™≡│⁸2022 ─ ≤⇔≡⁸ ╛ ╩ ╕ⅎ

√ ה ◦☻♥ⱶ┼─ ⌐ ╢ ╩│∂╘⁸ ⱨ

♩♇ⱴכ◊ ┘ ┘⌐◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ─ ╩ ╡⁸ ≤

3 ≤─ ⌐ ╢ ה ╩ ⇔√⁹ 

╕√⁸ ה ◦☻♥ⱶ─ ⁸◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ╛

ⱨ◊כⱴ♇♩⌐ ⇔≡│⁸ ⌂ ╩ ℮√╘⁸2021 ≤ ⌐ ─ ≤

⇔≡₈◦☻♥ⱶ WG₉ ┘₈ WG₉╩ ⇔≡⁸∕╣∙╣─ WG≢

╩ ∆╢ ┼─ ╩ ⇔⁸ ⌂ ╩ ⇔√⁹ 

 

2.1.1 ─  

─ ⌐≈™≡│⁸ ⌐ ╛ ⌐ ℮ ╩ ∫

√⅜⁸2021 3 20222 25 ≢─ │  2-1 ⌐≈

 
1 ꞉כ◐fi◓◓ꜟכⱪ─  
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™≡│ ⌐ ℮ ⌐╟╡20222 18 ─ ╩ ⇔≡™╢ ⁸2022

3 20231 25 ─ │  2-2─≤⅔╡≢№╢⁹ 

╕√⁸ ⌐≡WG┼─ ╩ ∆⁹ 

 

 2-1 ┘WG 2021 3  

   WG 

      

       

        

       

   
  

 
 

        

       

        

      ITS   

        

        

        

      ITS   

   
   

ITS  
 

   
   

 
 

 ₁       

       

       

       

       

       

       

       

       

   
 

  
 

      

   UTMS    

   
 

 
 

   
 

 

 

   JASPAR WG   
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 2-2 ┘WG 2022 3  
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   WG 

   JASPAR WG   

   
   

  
 

       

       

      

   
  

  
 

    DB    

       

   
  

  
 

  

ₒ ₓ 

Ừ ₈◦☻♥ⱶ WG₉ ┘₈ ⱨ◊כⱴ♇♩ WG₉─™∏╣⌐╙  

ủ ₈◦☻♥ⱶ WG₉─╖  

ợ ₈ ⱨ◊כⱴ♇♩ WG₉─╖  

  

 

2.1.2 ─  

│⁸ ─ ⌐⅔↑╢ ─ ⌂ ⌐  2-3 ┘  2-4─≤⅔╡⁸

⌐ 3 ⇔√⁹⌂⅔⁸ ◖꜡♫►▬ꜟ☻ ─ ─ ⅛╠⁸

⌂ Web ≢─ ≤⇔√√╘⁸ ⌐ ╢ ≤⇔≡⁸ ⅛╠ ─

┼ ╩ ⇔√╒⅛⁸Web ⌐№√∫≡─ ╩ ⌐ ∆╢

⇔⁸ ⌂ ⌐ ╘√⁹ 

╕√⁸ ─ ⌐№√∫≡│⁸ ≤ ⌐ ╩ ™⁸ ≤─ ⁸

─ ⁸ ─ ה ╩ ™⁸ ─ ⁸ ─ ╩ ∫√⁹ 

 2-3 2021 ─  

   ⌂  

1  
2021 8 25  

13 15  
Web 

¶ 2021  

ꜟכꜙ☺◔☻─ ¶  

2  
2021 11 19  

14 16  
Web 

¶ ⸗♦ꜟ◦☻♥ⱶ─  

¶ ─  

¶ ─  

¶ ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ  

¶ ⱨ◊כⱴ♇♩─  

3  
2022 2 25  

14 16  
Web 

¶ ⸗♦ꜟ◦☻♥ⱶ─  

¶ ─  

¶ ⱨ◊כⱴ♇♩─  

¶ ╩ ╢  

¶ 2022 ─  
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 2-4 2022 ─  

   ⌂  

1  
2022 6 3  

14 16  
Web 

¶ 2022  

ꜟכꜙ☺◔☻─ ¶  

2  
2022 9 21  

14 16  
Web 

¶ ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ┘

 

¶ ◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ─  

¶ ⱨ◊כⱴ♇♩ ┘ ─

 

¶ 3 ≤─ ⌐ ╢ ה

 

ꜟכꜙ☺◔☻─ ¶  

3  
2023 1 25  

14 16  
Web 

¶  

ה ¶ ◦☻♥ⱶ─

 

¶ ◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ  

¶ ⱨ◊כⱴ♇♩─ ┘

 

¶ 3 ≤─ ⌐ ╢ ה

 

¶ ─ ⌐≈™≡ 

 

⌐ ─ ╩ ∆⁹ 

 

2021 1 ≢│⁸ ┘ ─ ╩ ™⁸ ─

╛2021─ ⁸ ≡™≈⌐ꜟכꜙ☺◔☻⁸ ⇔⁸ ─ ╩ √⁹ 

 

ₒ 1 ₓ ─♦כ♃ ⌐ ↑√  

₄ ₅2021 8 25 13 15  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 2.  

 3. ⌐≈™≡ 

 4.  

  1)2021 ─ ⌐≈™≡ 

  2) ꜟכꜙ☺◔☻─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ⸗♦ꜟ◦☻♥ⱶ≢│ ⅛╠ ╩ ∆╢ ⅜ ╠╣≡™╢

⅜⁸ ─ ⅛╠ ─ ╩ ≢⅝╢ ╙ ⇔

≡│≥℮⅛⁹ 

¶ ─ ╛ ⌐ ∆╢ ╩ ™╢ ≤─↓≤≢№╢⅜⁸≥

─ ─ ≢∆═≡─ⱴ♇♅fi◓⅜ ∆╢ ╖⌂─⅛⁹◦☻♥ⱶ─ ⌐

№√╡⁸ ─╖≢ ∆╢─≢№╣┌⁸ ≤│ ⌐ ╩∆╢

⅜№╢≤ ⅎ╢⁹ 
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2021 2 ≢│⁸ ⌐⸗♦ꜟ◦☻♥ⱶ─ ╛ ⁸ ⱨ

─♩♇ⱴכ◊ ⌐ ∆╢ ╩ ∫√⁹╕√⁸◦☻♥ⱶ WG ┼─

╩ ∫≡ ⇔√ 2022⌐ ∆╢ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─

╩ ⇔⁸ ─ ╩ √√╘⁸202111 30 ╕≢⌐ ◄Ⱡꜟ◑

הכ ₈NEDO₉≤™℮⁹ ┼ ⇔√⁹ 

 

ₒ 2 ₓ ─♦כ♃ ⌐ ↑√  

₄ ₅2021 11 19 14 16  

₄ ₅Web Teams  

₄ ₅ 

 1. ─ ⌐≈™≡ 

 2.  

 1)⸗♦ꜟ◦☻♥ⱶ─ ⌐≈™≡  

 2) ─ ⌐≈™≡  

 3) ─ ⌐≈™≡ 

 4) ⌐≈™≡ 

 5) ⱨ◊כⱴ♇♩─ ⌐≈™≡  

 6) ─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ◦☻♥ⱶ⌐⅔↑╢ ─ ─ ╩ ⌐ ⇔≡™╢

⅜⁸ │ ⌐ ╘√╢№╙☻כ◔╢╣↕ ⅝√™⁹ 

¶ ─╕≤╘ ≤⇔≡⁸ ↔≤─ ↑ ∞↑≢│⌂ↄ⁸ ╛

≤─◒꜡☻ ╛ ╙ ⇔√ ⅜ ™⁹ 

¶ ⱨ◊כⱴ♇♩⌐│ ה ⅜ ╕╣╢⅜⁸ ─

─ ⅝╙№╢√╘⁸ ◦☻♥ⱶ─ ╙ ╕ⅎ≡ ⇔≡╒⇔™⁹ 

¶ ─ ⌐ ↑≡⁸ ≢│ ─ ╙ ≢⅝╢≤ ™⁹ 

 

2021 3 ≢│⁸2021─ ─ ≤⇔≡ ⇔√⸗♦ꜟ◦☻♥ⱶ

╩ ⇔≡ ─ 3 ≢ ╩ ∫√ ─ ╛⁸

─ ≢│⁸ ─♁ⱨ♩►▼▪╩ ⇔≡ ⇔√ ╩ ⇔√⁹ 

╕√⁸ ⱨ◊כⱴ♇♩⌐≈™≡│ 2021 ≤⇔≡⁸ ⌐ ∂√

┼─ ⇔ ⁸ ▪fi◔כ♩ ⌐ ≠ↄ ─

⇔ ⁸ √⌂ ה ─ ╩ ⇔√⁹↓─╒⅛⁸ ╩ ╢

─ ╩ ⇔⁸ ╩ⱴ♇ⱪ♪כ꜡√⇔ ⇔√⁹ 

⌐⁸2021─ ≤2022⌐ ↑√ ╩ ⇔√ ≢⁸2022⌐

∆═⅝ ꜟכꜙ☺◔☻┘ ╩ ⇔⁸ ⅛╠ ╩ √⁹ 
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ₒ 3 ₓ ─♦כ♃ ⌐ ↑√  

₄ ₅2022 2 25 14 16  

₄ ₅Web Teams  

₄ ₅ 

 1. ─ ⌐≈™≡ 

 2.  

 1)⸗♦ꜟ◦☻♥ⱶ─ ⌐≈™≡  

 2) ─ ⌐≈™≡ 

 3) ⱨ◊כⱴ♇♩─ ⌐≈™≡ 

 4) ╩ ╢ ⌐≈™≡ 

 5)2022 ─ ⌐≈™≡ 

 6)∕─ ─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ⸗♦ꜟ◦☻♥ⱶ─ ≢│⁸ ⅛╠ ≡ ⅜ ™√⅛≥℮⅛─ ╩

⇔≡™√⅜⁸ ⅛╠ √ ↑ ─ │ ∫≡™╢⅛⁹ 

¶ │ ⌐ ⌐☺כ♥☻√↑ ∫≡™ↄ⅜⁸ ─╟℮⌂ ™⌂⅜♃כ♦

⁸ ╩ ∫≡ ↕∑╢─⅛⁹╕√⁸ ⌂ ─╟℮⌂╙─⅜

─ ≢│ ⌐⌂╢≤ ⅎ╢⁹ 

¶ ⱨ◊כⱴ♇♩⌐≈™≡│⁸ ⌐│ ⌐ ─№╢♪◐ꜙⱷ

fi♩ ─ⱨ◊כⱴ♇♩┼─ ╙ ⇔≡╒⇔™⁹ 

 

2022 1 ≢│⁸2021─ ╩ ╕ⅎ√2022─ ⁸

ꜟכꜙ☺◔☻⁸ ⌐≈™≡ ⇔⁸ ─ ╩ √⁹ 

 

ₒ 1 ₓ ─♦כ♃ ⌐ ↑√  

₄ ₅2022 6 3 14 16  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 2.  

 3. ⌐≈™≡ 

 4.  

  1)2022 ─ ⌐≈™≡ 

  2) ꜟכꜙ☺◔☻─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ─ ⌐≈™≡│ ⌐ ♃כ♦⁸╠⅛≥↓™⌂™≡╣↕

─ ⌐≈™≡╟ↄ ∆╢ ⅜№╢⁹ 

¶ ◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ╩ ∆╢⌐№√∫≡│⁸≥─╟℮⌐ ↄ⅛≤™℮↓≤

─ ╙ ≢№╢⅜⁸ ╗ ─ ╩╟ↄ ⇔⁸ ℮ ⅜ ≢⅝╢╟℮⌂

╩ ∆╢─⅜ ™⅛≤ ℮⁹ 

¶ ≢⅝╢ ─♃כ♦╡ │ ╘≡™⅝√™≤ ⅎ≡™╢↓≤⅛╠⁸ꜚכ◙≢№

╢ ≢ ╩♃כ♦╢№─╡ ⇔√ ⌐│⁸ ≤⇔≡ ↄ↓≤

≢⁸ ─♃כ♦ ⇔⅜≢⅝╢ ⅜№╢╙─≤ ⅎ≡™╢⁹♦כ♃─

│◦☻♥ⱶ≢◌Ᵽכ∆╢ ≥◙כꜚ⁸≥ ─ ⌐╟╡⁸ ─ ╣≢◌

Ᵽכ∆╢ ⅜№╢≤ ⅎ≡™╢⁹ 
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2022 2 ≢│⁸ ⌐ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ╛ ⁸

ⱨ◊כⱴ♇♩ ┘ ─ ⌐ ∆╢ ╩ ∫√⁹ 

 

ₒ 2 ₓ ─♦כ♃ ⌐ ↑√  

₄ ₅2022 9 21 14 16  

₄ ₅Web Teams  

₄ ₅ 

 1. ─ ⌐≈™≡ 

 2.  

 1)ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ┘ 2022 ─  

 2)◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ─  

 3) ⱨ◊כⱴ♇♩ ┘ ─  

 4) 3 ≤─ ⌐ ╢ ה  

 5) ─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ⅜₈ ₉≤⌂∫≡™╢↓≤⅛╠⁸ ⅛≤ ⇔≡ ⇔√ ⅜

≤ ⅎ╢⁹ ⅎ┌ ╩ ∆╢℮ⅎ≢⁸ ⌐ ╢ ה ─ ⅜

↕╣≡™╢≤⁸ ◦☻♥ⱶ╩ ∆╢↓≤≢≥─ↄ╠™ ⅜

╘╢⅛ ≢ ∆↓≤⅜ ─♃כ♦⁹╢⌂≥ ─ ─ ⌐╟∫≡₈

₉≤∆╢↓≤╙ ⅎ╠╣╢↓≤⅛╠⁸ ┘ 3 ≢│⁸ ה

◦☻♥ⱶ⌐╟╢ ↑╛ ▪ⱪꜞ⌐╟╢ ≢─ ה

─ ⌐ ∆╢ ╩ ∆╢ ≢№╢⁹ 

¶ ⅜ ╩ ∆╢℮ⅎ≢⁸ ⁸ ∆╢ ⁸

∆╢ │ ⌐ ⌂ ≢№╢√╘⁸₈ ₉≤™℮ ⌐≈™≡╙

⇔╩ ∆╢ ⅜№╢≤ ⅎ╢⁹ 

¶ ⱪ꜡☺▼◒♩ ─ ─ ≤⁸ ⌐⅔↑╢ DX─ ╛ ─

≤─ ╩≥─♃▬Ⱶfi◓≢≥─╟℮⌐ ℮⅛≤™℮ ╩ ∆╢↓

≤⁹ 

 

2022 3 ≢│⁸2021 ─ ─ ╩ ╕ⅎ≡ ⇔√ⱪ꜡♩♃▬

ⱪ◦☻♥ⱶ╩ ⇔≡ ─ ◄ꜞ▪≢ ╩ ∫√ ─ ╛⁸

ה ─ ◦☻♥ⱶ┼─ ╩ ∆╢ ╩

⇔⁸ ⇔√⁹ 

╕√⁸ ⱨ◊כⱴ♇♩⌐≈™≡│ 2021 ⌐ ⇔≡⁸ ┼─

ⱥ▪ꜞfi◓ ╩ ∂√ ⌐ ≠ↄ ─ ┘⁸ ⱨ◊כⱴ♇♩ WG

┼─ ╩ ≡ ⇔√ ╩ ∫√⁹ 
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ₒ 3 ₓ ─♦כ♃ ⌐ ↑√  

₄ ₅2023 1 25 14 16  

₄ ₅Web Teams  

₄ ₅ 

 1. ─ ⌐≈™≡ 

 2.  

 1)ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ה ≤  

 2) ה ◦☻♥ⱶ─ ─  

 3)◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ─  

 4) ⱨ◊כⱴ♇♩─ ┘ ─  

 5) 3 ≤─ ⌐ ╢ ה  

ꜟכꜙ☺◔☻(6  ⌐≈™≡ 

 7) ─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ │⁸◦☻♥ⱶ≢ ╩ 100 │ ≢⅝⌂™≤™℮↓≤╩ ╕ⅎ≡⁸

╒⅛⁸ ₁⌂ ╙ ⅎ⁸ ╙ ⇔⌂⅜╠ ⱨ꜡כ╩ ╘≡

™ↄ☻♥כ☺⌐ ∫≡™ↄ≤ ⅎ╢⁹ 

¶ ⁸ ⇔™ ⅜ ↕╣≡™ↄ ≢⁸◦☻♥ⱶ≤⇔≡─ ╩ ╡⌂⅜

╠⁸↓─╟℮⌂ ╩ ⌐ ⇔≡™ↄ↓≤⅜ ≤ ⅎ╢⁹ 

¶ ≤⇔≡│⁸ ─™╤™╤⌂◦☻♥ⱶ≤ ⌐ ⁸ ⇔⁸ ╩ ∆╢

↓≤╩ ⌐⅔™≡ ↕∑≡™√∞⅝√™⁹ 
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2.1.3 ◦☻♥ⱶ WG─  

◦☻♥ⱶ WG│⁸2021│2022⌐ ∆╢ ╩ ∆╢√╘─

ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ╩ ∆╢√╘⌐⁸2022 │ ה ◦☻♥

ⱶ┼ ╩ ∆╢ ┘◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ⌐≈™≡ ∆╢√

╘⌐⁸ ⁸ 1 8 ⁸ ◦☻♥ⱶ ╩ ⇔≡

™╢ 4 ⌐≡ ⇔⁸WG╩ 1 ⇔√⁹ ─ │⁸  2-1 ┘

 2-2⌐⅔™≡₈Ừ₉╕√│₈ủ₉⅜ ↕╣√ 18 ≢№╢⁹⌂⅔⁸WG│ ≤

⌐ ◖꜡♫►▬ꜟ☻ ─ ⅛╠⁸Web ≢ ⇔√⁹ 

 2-5 2021 ◦☻♥ⱶ WG─  

   ⌂  

2021

1  

2021 10 7  

10 11 30  
Web 

¶ ◦☻♥ⱶה ▪ⱪꜞ─

⌐≈™≡ 

¶ 2022 ⸗♦ꜟ◦☻♥ⱶ─ ⌐

≈™≡ 

 

2021 1 ◦☻♥ⱶ WG≢│⁸2021 ─ ◦☻♥ⱶ ┘

▪ⱪꜞ─ ⌂ ⌐≈™≡ ⇔√⁹ 

╕√⁸2022 ⌐ ╩ ∆╢√╘─ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ≤⇔≡ ∆╢⌐

№√╡⁸ ≤↕╣╢ ╛ ⱨ◊כⱴ♇♩┼─ ⌐≈™≡ ⇔√⁹ 

 

ₒ 1 ₓ ◦☻♥ⱶ WG 

₄ ₅2021 10 7 10 11 30  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 2.  

  1) ◦☻♥ⱶ─ ⌐≈™≡ 

  2) ▪ⱪꜞ─ ⌐≈™≡ 

 3) 4 ⸗♦ꜟ◦☻♥ⱶ─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ⸗♦ꜟ◦☻♥ⱶ⌐╟╢ ─ ⌐≈™≡⁸ ⌐╟∫≡

╛ ─♃כ♦⁸ ⅜ ⌂╢√╘⁸ ─

∞↑≢│⌂ↄ⁸ ─Ɽꜝⱷכ♃╙ ≤⌂╢─≢│⌂™⅛⁹ 

¶ ≤⇔≡│⁸ ╛ ─ ─ ⅜♃כ♦⌂ ≢⅝√

⅜ ™⅜⁸ ≢ ⌐ ─♃כ♦│⌐╢∆ ⅜ ≤ ⅎ

╢⁹ 

¶ ▪ⱪꜞ≢ ╩ ∆╢ ⌐ ╩ ™≡⁸ ╩

≢⅝╢╟℮⌐∆╢≤⁸ⱥꜙכⱴfi◄ꜝכ⅜ ≢⅝╢─≢│⌂™⅛⁹ 
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 2-6 2022◦☻♥ⱶ WG─  

   ⌂  

2022

1  

2022 11 29  

13 30 15  
Web 

ה ¶ ─◦☻♥ⱶ

─  

¶ ◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ ─

 

 

2022 1 ◦☻♥ⱶ WG≢│⁸ ה ◦☻♥ⱶ⌐ ╩

∆╢ ┘◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ─♪ꜝⱨ♩ ╩ ⇔ ⇔√⁹ 

 

ₒ 1 ₓ ◦☻♥ⱶ WG 

₄ ₅2022 11 29 13 30 15  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 2.  

 1) ┘ ─◦☻♥ⱶ ─ ⌐≈™≡ 

 2)◦☻♥ⱶ ⱴ♬ꜙ▪ꜟ ─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ⌐│ ≥⅔╡ ─ ◦☻♥ⱶ⅜ ≤

⌂∫≡ ╩ ∆╢√╘⁸ ↑ ⅜ ⇔ↄ ↑↕╣≡

™╢↓≤╩ ⇔⁸ ↑╩∆╢ ╙∕─ ≢ ∫≡ ↄ ≢№

─♃כ♦⁹╢ ╩ ∆╢√╘⌐╙⁸ ⌂ ↑⌐≈™≡│

≢ ╩⇔√ ⅜ ™≤ ⅎ╢⁹ 

¶ ≤ ה ─ ↑ ⁸ ⁸ ה

─ 3≈─ │ ≤⇔≡ ∆╢ ≢№╢⁹ 

 

2.1.4 ⱨ◊כⱴ♇♩ WG─  

ⱨ◊כⱴ♇♩ WG│⁸ 103 ⱨ◊כⱴ♇♩⌐⅔↑╢

─√╘⌐⁸ ⁸ 1 8 ⁸ ┘ 4 ⌐≡ ⇔⁸WG

╩ 2 ⇔√⁹ ─ │⁸  2-1 ┘  2-2─₈Ừ₉ ┘₈ợ₉⅜ ↕╣√

21 ≢№╢⁹⌂⅔⁸WG│⁸ ≤ ⌐ ◖꜡♫►▬ꜟ☻ ─

⅛╠⁸Web ≢ ⇔√⁹ 
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 2-7 2021 ⱨ◊כⱴ♇♩ WG─  

   ⌂  

1  
2021 10 14  

9 30 11  
Web 

¶ ─ ⱨ◊כⱴ♇♩⌐⅔↑╢ ─

™ ⇔ 

¶ ⅛╠ √ ─  

¶ ─ ─  

2  

2021 12 24  

13 30  

15 30   

Web 

¶ ▪fi◔כ♩

─  

¶ 103 ⱨ◊כⱴ♇♩⌐⅔↑╢

─ ⇔ ─  

¶ ⱨ◊כⱴ♇♩─ ─  

 

1 ⱨ◊כⱴ♇♩ WG≢│⁸ ─ ⱨ◊כⱴ♇♩─ ─

⁸ 4 ⌐ ⇔≡ ∫√ ⌐⅔↑╢ ┘ ─ ⱨ◊כⱴ

♇♩─ ─ ╘ ⌐≈™≡⁸WG ≤ ╩ ∫√⁹ 

 

ₒ 1 ₓ ⱨ◊כⱴ♇♩ WG 

₄ ₅2021 10 14 9 30 11  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 2.  

 1) ─ ⱨ◊כⱴ♇♩─ ─ ⌐≈™≡ 

  2) ⌐⅔↑╢ ⱨ◊כⱴ♇♩─ ⌐≈™≡ 

   3) ⱨ◊כⱴ♇♩─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ─ ⱨ◊כⱴ♇♩─ ╩⇔∫⅛╡ ↕∑≡⅛╠ ⱨ

ⱴ♇♩⌐≈⌂→≡™⅛⌂™≤⁸כ◊ │♃כ♦⌂ ╣⌂™─≢│⌂™

⅛⁹ 

¶ ⱨ◊כⱴ♇♩─♦כ♃ ≤⇔≡⁸ ⌂╙─≤∕℮≢⌂™╙─≤─

⅜ ╘┌⁸ ⅜ ╡⁸∕─ ╩ ╘≡™↑╢√╘⁸

╩ ∫≡™√∞⅝√™⁹ 

¶ ╩ ∆╢ ─ │ ⌐ ∫≡ ╦╣≡™╢√

╘⁸ ─ ╩♃כ♦ ⌐ ⁸ ⇔≡™ↄ↓≤⅜ ≤ ⅎ≡

™╢⁹ 

 

2 ⱨ◊כⱴ♇♩ WG≢│⁸202111 ⌐ ∫√ ┼─

103 ⱨ◊כⱴ♇♩─ ⇔⌐ ∆╢▪fi◔כ♩ ─ ⁸103

ⱨ◊כⱴ♇♩─ ╩ ⌐ ∫≡ ∆↓≤⌐ ∆╢ ╩ √⁹ 

╕√⁸ ⱨ◊כⱴ♇♩─ ┘ ─ ╘ ⌐≈™≡

⇔√⁹ 
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ₒ 2 ₓ ⱨ◊כⱴ♇♩ WG 

₄ ₅2021 12 24 13 30 15 30  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 1) ⱨ◊כⱴ♇♩─ ⇔ ⌐ ∆╢ ▪fi◔כ♩

⌐≈™≡ 

  2) ⱨ◊כⱴ♇♩⌐⅔↑╢ ─ ⇔ ⌐≈™≡  

   3) ⱨ◊כⱴ♇♩─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ⌐ ⇔≡ ─ ≤ ─ ⁸ ─

≤ ─ ≤™∫√╟℮⌂╖⌂⇔ ⅜№╢⁹↓╣╠│ ⌂ ≢

│⌂ↄ⁸ ≢╛╢─≢№╣┌ ⌂ ╙ ≤⌂∫≡ↄ╢≤ ⅎ╠╣

╢⁹ 

♪כ◖─ ¶ ─ ╡ ⇔⌐≈™≡⁸ ╩ √∑╢╟℮

⌂ ≢№╣┌⁸ ╡ ⇔╩∑∏⌐⁸ ╦⌂ↄ⌂∫√◖כ♪│∕─╕╕ ≤

⇔≡ ∆ ─ ⅜ ™≤ ⅎ╠╣╢⁹ 

¶ ╘⌐≈™≡⁸ ≡└≤≈─ ≢♪כ◖ ⇔≡™╢─⅜

≢№╢⅜⁸ ≢│ ↕╣≡™╢↓≤╙№╡ №⅜♃כ♦─

╢↓≤⅛╠⁸ ↕∑╟℮≤∆╢≤ ⌐ ⅜ ≢№╢⁹ 

─♃כ♦⌂╤™╤™ ¶ ⅜№╢⁹↓─ ⱨ◊כⱶ⌐≈™≡⁸

≢ⱨ◊כⱶ╩ ∫≡™√∞↑⌂™⅛⁹ 

 

 2-8 2022 ⱨ◊כⱴ♇♩ WG─  

   ⌂  

1  
2022 7 27  

13 30 15  
Web 

¶ ⱨ◊כⱴ♇♩ 2021 ⅛╠─

 

¶ ⱨ◊כⱴ♇♩ ─  

2  
2022 11 15  

13 30 15   
Web 

¶ ╩ ⇔√ ⱨ◊כ

ⱴ♇♩─  

¶ ⱨ◊כⱴ♇♩  

 

1 ⱨ◊כⱴ♇♩ WG≢│⁸2021⌐ ╩ ∫√ ⱨ◊כ

ⱴ♇♩─ ─℮∟⁸ ⌐≈™≡ ┼─ⱥ▪ꜞfi◓ ╩ ∂≡

⇔√ ─ ╩ ∫√⁹╕√⁸ ─ ⁸ ⱨ꜡כꜙ☺◔☻⁸כꜟ ⌐≈™

≡ ╩ ∫√⁹ 

  



 

 

 

 
34 

 

  

 

ₒ 1 ₓ ⱨ◊כⱴ♇♩ WG 

₄ ₅2022 7 27 13 30 15  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 2.  

 1) ⱨ◊כⱴ♇♩ 2021 ⅛╠─ ⌐≈™≡ 

  2) ⱨ◊כⱴ♇♩ ─ ⌐≈™≡ 

₄ ⌂ ₅ 

¶ ≤⁸ ⌐ ⅜ ╩ ∆╢ ה ≤─

⌐ ∂╢ ⌐≈™≡⁸ ⌐ ↑≡ ∆╢ ⌐≥─╟℮⌐

⇔≡™ↄ⅛⌐≈™≡│ ⇔≡™╢ ≢№╢⁹ 

ה ¶ ─₈ ₉⌐≈™≡│⁸ ╛

─╟℮⌐ ╩ ∫≡™╢ ⌐ ⇔≡ ∆╢↓≤╩ ⅎ≡⅔

╡⁸ ⅜ ≤™℮╦↑≢│⌂™⁹╕√⁸ ▪ⱪꜞ⌐╟╢ ─

╖≢│⌂ↄ⁸ ⌐ ∆╢ ╙ ⇔≡╒⇔™⁹ 

 

2 ⱨ◊כⱴ♇♩ WG≢│⁸20228 10⌐ ∫√ ↔≤

─ ה ⌐ ∆╢ ─ ╩ ╕ⅎ√ ╛ ─

⇔⁸ ┘ ⱨ◊כⱴ♇♩ ─ ⇔─ ╩ ∫√⁹ 

╕√⁸ ─ ╘ ⌐≈™≡ ⇔√⁹ 

 

ₒ 2 ₓ ⱨ◊כⱴ♇♩ WG 

₄ ₅2022 11 15 13 30 15  

₄ ₅Web Teams  

₄ ₅ 

 1.  

 1) ╩ ⇔√ ⱨ◊כⱴ♇♩ ─ ⌐

≈™≡ 

  2) ⱨ◊כⱴ♇♩ ⌐≈™≡  

   3) ꜟכꜙ☺◔☻─ ⌐≈™≡ 

₄ ⌂ ₅ 

₈♪כ◖ ¶ ₉⌐≈™≡│⁸ ⅜ ↕╣√─⅛⁸╙⇔ↄ│

⌐─╙─⧵♃כ♦ ╡ ⅜№╡ ↕╣√─⅛ ⅜ ≢№╢╟℮⌐

⇔≡╙╠℮ ⅜№╢√╘⁸ ⱨ◊כⱴ♇♩⌐ ∆╢ ⌐⁸

◦☻♥ⱶ╩₈ ╙♃כ♦─₉ ╢╟℮⌂ ⌐ ⇔≡╒⇔™⁹ 

¶ ₈ ₉≤ ↕╣╢≤ ⅛╠ ◦☻♥ⱶ┼ ↕╣

⌂ↄ⌂╢↓≤╙ ↕╣╢⅜⁸ / ≤│ ⌐ ┼─ /

─ ⅜ ≢│⌂™⅛⁹ 
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2.2 ╩ ╢ ─  

│2021⌐ ⇔√╙─≢№╢√╘⁸ ─ │2021 ─╙─╩ ⇔

≡™╢⁹ 

 

2.2.1 ┼─▪fi◔כ♩ ⌐≈™≡ 

⌐⅔↑╢ ─ ╩ ∫≡™ↄ√╘─ ─ ⅎ ⌐

≈™≡│⁸202111⌐ ⱨ◊כⱴ♇♩─ ⇔⌐ ↑√▪fi◔כ♩ ⌐ ╘≡ ∫

√⁹ ⌐∕─ ╩ ∆⁹ 

47 ┼─▪fi◔כ♩  

1 ▪fi◔כ♩      202111 26 12 13  

2 ▪fi◔כ♩       

ᵑ⸗♦ꜟ◦☻♥ⱶ─ ⌐ ≤⌂╢◖☻♩ ─  

ᵒ ⱨ◊כⱴ♇♩─ ⇔⌐ ↑√  

ᵓ ─ ╩ ∫≡™ↄ ─ ⅎ ⌐≈™≡ 

ᵔ ╩ ⇔≡ ⁸  

 

⌂⅔⁸ᵓ ─ ─ ╩ ∫≡™ↄ ─ ⅎ ─ ⌐≈™

≡│⁸  2-9⌐ ∆≤⅔╡⁸ ⌐ ↄ√╘⌐№╠⅛∂╘ ↕╣╢ ╩ ≤⇔

≡ ⇔√⁹ 

 2-9 ▪fi◔כ♩  

3 ─ ╩ ∫≡™ↄ ─ ⅎ ⌐≈™≡ 

17 ≤⇔≡ ╩ ∫≡™ↄ ⌐≈™≡─⅔ ⅎ╩⅔ ⅛∑ↄ∞↕

™⁹ 

 

ᵑ 11 ╩ ⌐ ⇔⁸ ⅝ ⅝ ─ ⌐≈™≡   

╩ ∫≡™ↄ⁹ 

ᵒ 103 ⌐≈™≡ ⌐ ╩ ∫≡™ↄ⁹ 

ᵓ ⁸ ⌐ ╩ ∫≡™ↄ⁹ 

ᵔ ⌐ ╩ ∫≡™ↄ⁹ 

ᵕ ⅎ≡™⌂™⁹╕√│⁸ ⇔≡™⌂™⁹ 

ᵖ∕─  

 

2.2.2 ┼─▪fi◔כ♩ ⌐≈™≡ 

┼─▪fi◔כ♩ ╩ ⇔√╙─╩  2-1⌐ ∆⁹ 

▪fi◔כ♩ ⅛╠⁸ ─ ⅎ ≢ ╙ ⅛∫√─│⁸₈ᵑ 11

╩ ⌐ ⇔⁸ ⅝ ⅝ ─ ⌐≈™≡ ╩ ∫≡™ↄ₉⅜ 36%17

≢№╡⁸₈ᵔ ⌐ ╩ ∫≡™ↄ₉│⁸0%≢№∫√⁹
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│⁸ ╩ ™≢ ╩ ∫≡™ↄ↓≤≤⌂╡ ─√╘─

⅜ ∆╢↓≤⅛╠ ↕╣√─≢│⌂™⅛≤ ↕╣╢⁹ 

╕√⁸ᵒ⁸ᵓ⅜ ↕╣≡™╢↓≤⅛╠⁸ ⌐╟∫≡ ┼─ ─

ⅎ ⅜ ⌂╢↓≤⅜ ≢⅝√⁹₈ᵖ∕─ ₉│8 №╡⁸ ⅎ ⁸ ╩  2-10⌐ ╡

╕≤╘√⁹ 

 

 2-1 ─ ╩ ╢ ─ ⅎ  

 2-10 ᵖ₈∕─ ₉─  

No ₈∕─ ₉─  

1 ⁸ ⅜ ™ ⁸ ╩ ⌐ ⇔≡™ↄ⁹ 

2 ⅜ ∫≡™╢ ⌐≈™≡ ⇔╩⇔≡™ↄ⁹ 

3 ─ ⁸ ⅜№╣┌⁸∕─ ─ ─ ╩ ╘╢╟℮⌐⇔≡™╢⁹ 

4 

⅜☼כ♬⌐ ™╙─ ⅎ┌⁸◌כ♫ⱦ≢ ↕╣╢ ╩

⇔⁸ ─꜠ⱬꜟ ↑─╟℮⌐ ╩ ╪≢ ╩ ∫≡™ↄ↓≤╩

™╕∆⁹ 

ה 5 ─ ⌐ ⇔⁸ ╩ ∫≡™ↄ⁹ 

6 
─ ⁸ ⁸ ╘ ─ ╩ ⌐

ⅎ≡™╢⁹ 

7 
⌐ ∆╢ ─ ⅜ ↕╣╢↓≤╩ ⇔ ╛ ≢

│⌂ↄ⁸ ⌐ ⌂ ⌐ ⅜ ≢№╣┌ ∆╢⁹ 

8 

─ ≢№╢─≢ ─ │ ⇔≡™╢⅜⁸ ♃כ♦╢╣↕

⁸ ╛♃כ♦⅝═╢∆ ⅜ ⌐⌂∫≡™⌂™─≢⁸ ⁸ ⅝⌂ ⅜№

∫√ ⁸↓╣╕≢─ ⅜ ⌐⌂╢ ⅜№╢⁹ ≢ ⇔≡™╢ │

≡ ⇔≡™╢≤↓╤⁸↓╣╕≢ ⇔≡™⌂™ ⅜№╡⁸╕√⁸ ∆╢

╙ ⌂≤↓╤╙№╢─≢⁸ ─ ⁸ ⌐∕─ ╩ ∆╢↓≤╛

♃כ♦ ─ ╩ ⅎ╢≤⁸ ⇔≡™╢ │ ∆╢⅜⁸∕─ ⌐≈™≡

│⁸№╢ ⁸ ⅜ ∆╢─╩ ∫≡™╢─⅜ ≢№╢⁹ 

ӡ17 (36%)

Ӣ12 (26%)

ӣ

6 (13%)

Ӥ0 (0%)

ӥ6 (13%)

Ӧ8 (17%)

ᵊ 17ᵋ ᶱ ᶪ ∞ᶊᶃᵣᶅ

ӡ 11 ᶱ ᶊ

ᵶᴲ╥ᵬ ᵬ ᶍ ᶊᶃ

ᵣᶅ ᶱ ᶂᶅᵣᵮᴳ
Ӣ 103 ᶊᶃᵣᶅ

ᶊ ᶱ ᶂᶅᵣᵮᴳ

ӣ ╓֩ ᴲ ╓֪ ᶊ

ᶱ ᶂᶅᵣᵮᴳ

Ӥ ֩ ֪ ᶊ ᶱ

ᶂᶅᵣᵮᴳ

ӥ ᵧᶅᵣᶉᵣᴳᶝᵾᶎᴲ ᵶᶅᵣ

ᶉᵣᴳ

Ӧᵼᶍ

ᶗᶍᶷḻ᷆ᴻḐ וֹ =֩ 7֪
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2.2.3 ─ ─ ⌐ ∆╢  

2017 ⌐ ⅛╠ ↕╣√₈ ─ ⌐╟╢ ─ ⌐ ∆

╢ SIP 1 ₉─ ≢⁸ ₈ ₉≤™

℮⁹ ╩ ∂≡ 14 ⌐ ⇔≡₈ ─ ₉⌐≈™≡▪fi◔כ♩

╩ ∫≡™╢⁹∕─ ≢8 ⅛╠ ╩ √⅜⁸ 1 │ ─ ╩ ⇔≡™

⌂™↓≤⅛╠7 ─ ⅛╠ ─ ⌐≈™≡ ╩⇔≡™╢⁹ 

⌂⅔⁸▪fi◔כ♩ ⌐⅔↑╢ ─ ⌐≈™≡│⁸ ─ ה

⌐⅔™≡ ⌂╙─╩₈ ⌂ ₉⁸ ∏ ⌐⌂╢╙─≢│⌂™⅜№╣┌ ⌂

╩₈№╣┌ ⌂ ₉╩ ≤⇔≡ ╘≡™╢⁹ 

▪fi◔כ♩ ⅛╠⁸103 ─ ─ ─ꜝfi◒ ↑│  2-11⌐

∆≤⅔╡ ⇔≡™╢⁹ 

 

ה ─ ⌐ ╦╢ ╛ ⌐ ∆╢  

 

ה ─ ⌐ ╦╢ ⁸ ─  

 

ה ─ ╛ ⌐ ╦╢  

 2-11 ─ ─  

  ⌂  №╣┌ ⌂  

 11  7 0 

 12  7 0 

 16 ─  7 0 

 20  7 0 

 21  7 0 

 22  7 0 

 23 Ᵽ☻ ─  7 0 

 24 Ᵽ☻  7 0 

fiכ♂ 99  30 7 0 

 106 ─ ⌐⅔↑╢ ╡  6 1 

 107 ┘  6 1 

 13  6 1 

 36 ( ) (50)km/h 6 1 

 37 ( ) (40)km/h 6 1 

 38 ( ) (30)km/h 6 1 

 39 (60) (50)km/h 6 1 

 4 ╘ 6 1 

 40 (50) (40)km/h 6 1 

 41 (50) (40 30)km/h 6 1 

 42 (50) (30)km/h 6 1 
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  ⌂  №╣┌ ⌂  

 43 (50) (60)km/h 6 1 

 44 (40) (50)km/h 6 1 

 45 (30) (40)km/h 6 1 

 5 ╘ 6 1 

 52  6 1 

 53 ™ ⇔  6 1 

 58  6 1 

 60  6 1 

 63  6 1 

 7 ╘( )  6 1 

 98  6 1 

 1  5 2 

 10 ↕  5 2 

ה 109  _  5 1 

 15  5 2 

 
17 ™ ⇔─√╘─ │╖ ⇔

 

5 2 

 19 ∟ ╡  5 2 

 2  5 2 

 28 100km/h 5 2 

 29 80km/h 5 2 

 3 ┘  5 2 

 30 70km/h 5 2 

 31 60km/h 5 2 

 32 50km/h 5 2 

 33 40km/h 5 2 

 34 30km/h 5 2 

 35 30km/h  5 2 

 46 40km/h 5 2 

 47 30km/h 5 2 

 48 20km/h 5 2 

 49  5 2 

 50  5 2 

 51  5 2 

 54  5 2 

 57 ─  5 2 

 59 
(

)  
5 2 

 76  5 2 

 78 ( )  5 1 

 79 ( )  5 2 

 80 ( )  5 1 
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  ⌂  №╣┌ ⌂  

 85  5 2 

 88  5 2 

 9  5 1 

 92  5 2 

 93  5 2 

 97  5 2 

 103  4 2 

 27  4 3 

 61  4 3 

 64  4 3 

 65  4 3 

 66  4 3 

 67  4 3 

 69  4 3 

 77  4 2 

 87  4 2 

 90  4 3 

 94  4 3 

 62  3 4 

 86 ╘  3 2 

 91  3 4 

 100  2 3 

 101  2 3 

 102  2 3 

 70  2 5 

 71  2 5 

 73 ─ ( )  2 4 

 74 ─ ( )  2 4 

 75 ─ ( ╘ )  2 4 

 84  2 2 

 14  1 3 

 55 ─ ( )  1 2 

 56 ─ ( ╡)  1 2 

 72  1 6 

 104 PM 0 1 

 105 PT 0 1 

 108 ─ ┘ ─  0 0 

 6 
┘

╡  
0 1 

 68 ╘ ↑  0 2 

 8 ╘ 0 3 

 81  0 1 
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  ⌂  №╣┌ ⌂  

 82 ─  0 1 

 83 ─  0 1 

 18  5 2 

 26  5 2 

 89 │  5 2 

 96  5 2 

 
25 ─

 

3 3 

 95 ╘ 1 1 

β ─ ↑│ 11  

β ─ ↑│  

 

2.2.4 ─ ─  

┼─▪fi◔כ♩ ┘SIP1 ─ ╩ ╕ⅎ⁸ ⌐⅔

↑╢ ─ ╩ ∫≡™ↄ√╘─ ─ ⅎ │ ─≤⅔╡≢№╢⁹ 

 

 2-2 ╩ ╢ ─  

 2-12 11  

No 11  No 11  

1  12  

2  63  

3 ┘  98  

fiכ♂ 99 ╘ 4 30 

5 ╘ 106 ─ ⌐⅔↑╢ ╡  

11    

 

↓╣⌐ ≠™√ 103 ─ ─ ─ꜝfi◒ ↑│  2-13⌐ ∆≤⅔╡≢

№╢⁹ 
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 2-13 ─ ─  

  

1 1  

1 2  

1 3 ┘  

1 4 ╘ 

1 5 ╘ 

1 11  

1 12  

1 63  

1 98  

fiכ♂ 99 1 30 

1 106 ─ ⌐⅔↑╢ ╡  

2 16 ─  

2 20  

2 21  

2 22  

2 23 Ᵽ☻ ─  

2 24 Ᵽ☻  

2 107 ┘  

2 13  

2 36 ( ) (50)km/h 

2 37 ( ) (40)km/h 

2 38 ( ) (30)km/h 

2 39 (60) (50)km/h 

2 40 (50) (40)km/h 

2 41 (50) (40 30)km/h 

2 42 (50) (30)km/h 

2 43 (50) (60)km/h 

2 44 (40) (50)km/h 

2 45 (30) (40)km/h 

2 52  

2 53 ™ ⇔  

2 58  

2 60  

2 7 ╘( )  

2 10 ↕  

ה 109 2 _  

2 15  

2 17 ™ ⇔─√╘─ │╖ ⇔  

2 19 ∟ ╡  

2 28 100km/h 
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2 29 80km/h 

2 30 70km/h 

2 31 60km/h 

2 32 50km/h 

2 33 40km/h 

2 34 30km/h 

2 35 30km/h  

2 46 40km/h 

2 47 30km/h 

2 48 20km/h 

2 49  

2 50  

2 51  

2 54  

2 57 ─  

2 59 ( )  

2 76  

2 78 ( )  

2 79 ( )  

2 80 ( )  

2 85  

2 88  

2 9  

2 92  

2 93  

2 97  

3 103  

3 27  

3 61  

3 64  

3 65  

3 66  

3 67  

3 69  

3 77  

3 87  

3 90  

3 94  

3 62  

3 86 ╘  

3 91  

3 100  
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3 101  

3 102  

3 70  

3 71  

3 73 ─ ( )  

3 74 ─ ( )  

3 75 ─ ( ╘ )  

4 84  

4 14  

4 55 ─ ( )  

4 56 ─ ( ╡)  

4 72  

4 104 PM 

4 105 PT 

4 108 ─ ┘ ─  

4 6 ┘ ╡  

4 68 ╘ ↑  

4 8 ╘ 

4 81  

4 82 ─  

4 83 ─  

 18  

 26  

 89 │  

 96  

 25 ─  

 95 ╘ 

β ─ ↑│ 11  

β ─ ↑│  
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2.2.5 ─ ⌐ ─ⱴ♇ⱪ♪כ꜡√↑  

─ ⌐ ─ⱴ♇ⱪ♪כ꜡√↑ ╩ ∫√⁹ ⌐№√∫≡│⁸

─ ◦☻♥ⱶ─ 2.4.1╩ ⇔⁸ ≤ ╩

ⱴ♇ⱪ♪כ꜡╠⅜⌂™ ╩ ⇔√⁹ 

 

2.2.5.1 ─ ◦☻♥ⱶ─ ≤  

┼─▪fi◔כ♩ ╟╡⁸ ◦☻♥ⱶ─ ≤

╩ ─≤⅔╡ ⇔√⁹ 

╕√⁸ ─ ≤ ─ ╩ ∆╢≤⁸ ─

⌐⅔™≡⁸ ◦☻♥ⱶ─ ☻Ɽfi│ 5 6 ≢№∫√⁹ │

2.4.1╩  

 

 2-3 ◦☻♥ⱶ─ ≤  
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2.2.5.2 ─ ⌐ ⱴ♇ⱪ♪כ꜡√↑  

─ 2.2.5.1╩ ⇔≈≈⁸ ⱴ♇ⱪ♪כ꜡╡⅔≥─2-4  ╩ ⇔√⁹2022

│ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ⁸ ┘ ⁸╕√⁸ ◦☻♥ⱶ─

─ ╩ ℮⁹ 2022 ╖ ↓╣╩ ╕ⅎ≡⁸2023 ╟╡

┘ ◦☻♥ⱶ─ ┘ ╩ ™⁸ ─ ─

╩ ∫≡™ↄ⁹ 

 

 

 2-4 ─ ⌐ ⱴ♇ⱪ♪כ꜡√↑  
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2.3 ⸗♦ꜟ◦☻♥ⱶ─ ה ה ה  

│2021⌐ ⇔√╙─≢№╢√╘⁸ ─ │2021 ─╙─╩ ⇔

≡™╢⁹ 

 

2.3.1 ≤ ─ ↑╩ ℮√╘─ ─  

◦☻♥ⱶ ┘ ▪ⱪꜞ⌐⅔↑╢ ≥♃כ♦ ─♃כ♦ ↑─

⌐≈™≡ ╩ ⇔√⁹ 

 

2.3.1.1 ⱨ◊כⱴ♇♩⌐ ∆╢ ↑ ─  

ⱨ◊כⱴ♇♩≢│ 103 ⅜ ↕╣≡™╢⅜⁸ ⌐╟╡ ↑╩

℮√╘─ ─ ╘ ⅜ ⌂╢√╘⁸ ≡─ ⌐ ⇔≡ Ɽ♃כfi ┘

↑ ─ ╩ ∫√⁹↓╣╠─ ╩ ℮ ≢⁸ ─ ┘

─ ⌐≡ ↕╣≡™╢ ╩ ⌐ ╩ ™⁸ ♃▬ⱪ↔

≤─ Ɽ♃כfi╩ ⇔√⁹ 

 fiכ♃2Ɽ ה

 fiכ♃3Ɽ ה

 fiכ♃1Ɽ ה

↓╣╠─Ɽ♃כfi╩ ─ Ɽ♃כfi≤⇔≡ ⇔⁸ ─ ╩

╕ⅎ≡⁸ ⌐ ∆╢ Ɽ♃כfi─ ⅔╟┘ ↑ ─ ╩ ∫√⁹ 
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( 1) Ɽ♃כfi 1 - 01  

ₒ ≤⇔√ ₓ 

 ⌐≡⁸ ⌐ ⅜ ↕╣≡™╢  

  ⁸ ─  

 

ₒ ↑ ₓ 

ᵑ  ♦כ♃─ ⅛╠⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ⱡכ♪╩ 

∆╢⁹ 

ᵒ ᵑ≢ ⇔√ⱡכ♪ ╟╡⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ╩ 

™≡⁸ ╩ ∆╢⁹ 

ᵓ ᵒ≢ ↕╣√ ⌐ ╕╣√ ⌐♃כ♦ ⇔≡⁸ ↑ ╩ 

∆╢⁹ 

 

 2-5 Ɽ♃כfi 1─ ↑ ─▬ⱷכ☺ 
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(2)  Ɽ♃כfi 2 - 02  

ₒ ≤⇔√ ₓ 

 Ɽ♃כfi1⌐ ⇔⌂™  

   

 

ₒ ↑ ₓ 

ᵑ ♦כ♃─ ⅛╠⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ꜞfi◒╩

∆╢⁹ 

ᵒ ᵑ≢ ⇔√ꜞfi◒ ╟╡⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ╩ ™

≡⁸ ╩ ∆╢⁹ 

ᵓ ᵒ≢ ↕╣√ ⌐ ╕╣√ ⌐♃כ♦ ⇔≡⁸ ↑ ╩  

∆╢⁹ 

 

  

 2-6 Ɽ♃כfi 2─ ↑ ─▬ⱷכ☺ 
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(3)  Ɽ♃כfi 1 - 01  

ₒ ≤⇔√ ₓ 

a) ⌐≡⁸ ─ ⌐ ⅎ≡⁸ ∆╢ ⌐ ↑≡╙ 

╩ ∆╢╟℮⌐ ↕╣≡™╢  

      

 

b) ⌐≡⁸ ─ ⌐ ─ ╩ ↕╣≡™╢

─ ⁸ ─ ─ ⌐ ╩ ⇔≡™╢ ─  

    ⁸  

 

ₒ ↑ ₓ 

ᵑ ♦כ♃─ ⅛╠⁸ ♃כ♦ ─ Ⱡ♇♩꞉כ♦◒כ

♃─ꜞfi◒╩ ∆╢⁹ 

ᵒ ᵑ≢ ⇔√ꜞfi◒ ⅛╠⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ╩ ™

≡⁸ ─ ⌐ ╩ ∆╢⁹ 

ᵓ ᵒ≢ ↕╣√ ⌐ ╕╣√ ⌐♃כ♦ ⇔≡⁸ ↑ ╩  

∆╢⁹ 

 

 

 2-7 Ɽ♃כfi 1(a)─ ↑ ─▬ⱷכ☺ 

 

 

 2-8 Ɽ♃כfi 1(b)─ ↑ ─▬ⱷכ☺ 
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(4)  Ɽ♃כfi 2 - 02  

ₒ ≤⇔√ ₓ 

⌐≡⁸ ─ ⌐ ─ ╩ ↕╣≡™╢ ─

⁸ ─ ─ ⌐≈™≡─╖ ╩ ⇔≡™╢ ─  

     ⁸  

 

ₒ ↑ ₓ 

ᵑ ♦כ♃─ ⅛╠⁸ ♃כ♦ ─ Ⱡ♇♩꞉כ♦◒כ

♃─ꜞfi◒╩ ∆╢⁹ 

ᵒ ᵑ≢ ⇔√ꜞfi◒ ⅛╠⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ≤ 

╩ ™≡⁸ ─ ⌐ ╩ ∆╢⁹ 

ᵓ ᵒ≢ ↕╣√ ⌐ ╕╣√ ⌐♃כ♦ ⇔≡⁸ ↑ ╩ 

∆╢⁹ 

 

 

 2-9 Ɽ♃כfi 2─ ↑ ─▬ⱷכ☺ 
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(5)  Ɽ♃כfi 3 ( - 03  

ₒ ≤⇔√ ₓ 

Ɽ♃כfi1≤ Ɽ♃כfi2─™∏╣⌐╙ ⇔⌂™  

  ⁸ ─  

 

ₒ ↑ ₓ 

ᵑ ♦כ♃─ ⅛╠⁸ ♃כ♦ ─ Ⱡ♇♩꞉כ♦◒כ

♃─ꜞfi◒╩ ∆╢⁹ 

ᵒ ᵑ≢ ⇔√ꜞfi◒ ⅛╠⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ╩ 

™≡⁸ ╩ ≤⇔≡ ∆╢⁹ 

ᵓ ᵒ≢ ↕╣√ ⌐ ╕╣√ ⌐♃כ♦ ⇔≡⁸ ↑ ╩ 

∆╢⁹ 

 

 

 2-10 Ɽ♃כfi 3─ ↑ ─▬ⱷכ☺ 
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(6)  Ɽ♃כfi 1 - 01  

ₒ ≤⇔√ ₓ 

⌐≡⁸ ≤⇔≡ ↕╣≡™╢  

  ( )⁸  

 

ₒ ↑ ₓ 

ᵑ  ♦כ♃─ ⅛╠⁸ ─ ⌐ ╩ ∆╢⁹ 

ᵒ ᵑ≢ ↕╣√ ┘ ─ ⌐ ╕╣√ ⌐♃כ♦ ⇔≡⁸ 

↑ ╩ ∆╢⁹ 

 

 

 2-11 Ɽ♃כfi 1─ ↑ ─▬ⱷכ☺ 
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─♃כ♦ 2-14  Ɽ♃כfi  

 
 ♃▬ⱪ Ɽ♃כfi 

1   - 03 

2   - 03 

3 ┘   - 03 

4 ╘  - 02 

5 ╘  - 02 

6 ┘

╡  
 - 02 

7 ╘( )   - 02 

8 ╘  - 02 

9   - 02 

10 ↕   - 02 

11   - 01 

12   - 01 

13   - 02 

14   - 02 

15   - 03 

16 ─   - 03 

17 ⇔─√╘─ │╖ ⇔   - 02 

18   -  

19 ∟ ╡   (β)  

20   (β)  

21   - 02 

22   - 03 

23 Ᵽ☻ ─   - 02 

24 Ᵽ☻   - 03 

25 ─

 

 -  

26   -  

27   - 02 

28 100km/h  - 02 

29 80km/h  - 02 

30 70km/h  - 02 

31 60km/h  - 02 

32 50km/h  - 02 

33 40km/h  - 02 

34 30km/h  - 02 

35 30km/h   - 02 

36 ( ) (50)km/h  - 02 

37 ( ) (40)km/h  - 02 

38 ( ) (30)km/h  - 02 

39 (60) (50)km/h  - 02 

40 (50) (40)km/h  - 02 

41 (50) (40 30)km/h  - 02 

42 (50) (30)km/h  - 02 
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 ♃▬ⱪ Ɽ♃כfi 

43 (50) (60)km/h  - 02 

44 (40) (50)km/h  - 02 

45 (30) (40)km/h  - 02 

46 40km/h  - 01 

47 30km/h  - 01 

48 20km/h  - 01 

49   - 02 

50   - 02 

51   - 02 

52   (β)  

53 ⇔   - 02 

54   - 02 

55 ─ ( )   - 01 

56 ─ ( ╡)   - 01 

57 ─   (β)  

58   - 02 

59 (

) ∑ 

 (β)  

60   (β)  

61   - 02 

62   - 02 

63   - 01 

64   (β)  

65   - 02 

66   - 02 

67   - 01 

68 ╘ ↑   (β)  

69   - 02 

70   - 02 

71   - 02 

72   - 02 

73 ─ ( )   - 02 

74 ─ ( )   - 02 

75 ─ ( ╘ )   - 02 

76   (β)  

77   - 02 

78   (β)  

79   (β)  

80 ( )   (β)  

81   - 02 

82 ─   - 02 

83 ─   (β)  

84   - 02 

85   - 01 

86 ╘   (β)  



 

 

 

 
55 

 

  

 
 ♃▬ⱪ Ɽ♃כfi 

87   - 02 

88   - 03 

89 │   -  

90   (β)  

91   (β)  

92   - 02 

93   - 02 

94   - 02 

95 ╘  -  

96   -  

97   (β)  

98   (β)  

fiכ♂ 99 30  - 01 

100   - 02 

101   - 02 

102   - 03 

103   (β)  

104 PM Ɽכ◐fi◓ⱷכ♃כ   - 02 

105 PT Ɽכ◐fi◓♅◔♇♩   - 02 

106 ─ ⌐⅔↑╢ ╡   - 01 

107 ┘   - 03 

108 ─ ┘ ─   (β)  

ה 109   (β)  

 β ⌐≡ ⅜ ─  

כ꜠◓ ↑ ≤↕╣≡™╢  

 

≥♃כ♦ 2.3.1.2 ה ─♃כ♦ ↑ ─  

≥♃כ♦ ה ─♃כ♦ ↑ │⁸ ⱨ◊כⱴ♇♩╩ ∆

╢⅜⁸ ♃כ♦ 1 ⌐ ⇔≡ ה ♃כ♦ n ≤⌂╢⁹ ↑ ╩

≢♃כ♦ ∆╢ ⁸1 ≢─ ⅜ ⇔ↄ ↄ ה 1⁸ ↄ ה

2─╟℮⌐⁸ ↄ ה ⇔≡⅔ↄ ⅜№╢⁹ 

─ ⁸1≈─ ⌐♃כ♦ ⇔≡ ─ ה ⅜♃כ♦ ↄ√╘⁸

⌐ ╩ ∆╢≤⁸╒╓ ╦╣⌂™⅜ ≤⇔≡│ ⇔≡⅔ↄ ⅜№╡⁸

♃כ♦ ≢ ∆╢─│ ≢№╢⁹ 

∕─√╘ ⱨ◊כⱴ♇♩≢│⁸ ה ⌐♃כ♦ ╩♃כ♦⅝ ∆╢↓

≤≤⌂╢⁹  
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2.3.1.3 ↑ ─  

↑ ≤│⁸ ─ ◦☻♥ⱶ≢ ↑↕╣ ↕╣√

↑ ≤⌂╢⅜⁸ ⌐ ╡⅜ ∆╢ ⅜№╢⁹ 

≢ ⇔√ ▪ⱪꜞ│⁸ ≢ ⁸ ╩ ⇔☻ⱴכ♩ⱨ◊fi ≢

∆╢▪ⱪꜞ◔כ◦ꜛfi≢№╢⅜⁸ ↑ ⅜ ∫≡™╢↓≤⅜ ⇔√ ⁸

≢ ↑ ╩ ∆╢ ⅜№╢⁹ 

∫≡⁸ ⇔√ ↑ ≤⁸ ─ ↑ ─ ╩ ≢⅝╢ ≢⌂↑╣┌

⌂╠⌂™↓≤⅛╠⁸ ─ ╩ ≢⅝╢ ≤⇔≡ ─ ≤⇔√⁹  
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 2-15 ↑  

_ ↑ 

9 ↑  4 ♪כ◖ ♪כ◖

10 ↑  6 ♪כ◖ ♪כ◖

11 ↑  12  כ◐◒כ♬ꜚ

12 ↑   8 

13 ↑   8 

14 ↑   16 

_  

 8 ♪כ◖ ☻♃כ♥☻ 17

18 ⱨꜝ◓ ◖1 ♪כ 

19 ↑  4 ♪כ◖ ♪כ◖

20 ↑  6 ♪כ◖ ♪כ◖

21 ↑  12  כ◐◒כ♬ꜚ

22 ↑   8 

23 ↑   8 

24 ↑   16 

 

1≈─ ה ⌐♃כ♦ ⇔≡ ↑≤ ↑ ╩ ≢⅝╢ ≤⇔≡⅔

╡⁸ ↑⁸ ↑⁸ ↑⌂⇔─ │ ─≤⅔╡⁹ 

 

ה ↑№╡  ↑⌂⇔ Ÿ ↑ ⌐≡  

ה ↑⌂⇔  ↑№╡ Ÿ ↑ 

ה ↑⌂⇔  ↑⌂⇔ Ÿ ↑⌂⇔ 

ה ↑№╡  ↑№╡ Ÿ ↑♦כ♃╩ ⌐≡
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2.3.2 ─  

─ ≢│⁸ ⅜ ה ─ ┘ ≢

∆╢ ⅛╠⁸ ה ─ ╩ ⌐ ה ∆╢√╘─ ⌐≈™≡

 2-12─ ╣╩ ⇔≡ ╩ ∫√ 

 

 2-12 ⅛╠ ╕≢─ ╣ 

 

2.3.2.1 ─ ┘  

◦☻♥ⱶ╩ ∆╢─⌐ ⌂ ⁸ ⁸ ─ ⌐≈™≡│⁸  2-16⌐

∆ ≢ ╩ ∫√⁹ 

╕√⁸ ⌐⅔↑╢ ⁸ ─ ≤⇔≡│⁸♥fiⱪ꜠כ♩ⱴ♇♅fi◓≤

─ 2 ⌐ ≢⅝⁸♥fiⱪ꜠כ♩ⱴ♇♅fi◓≢│⁸ⱴ♇♅fi◓▪ꜟ◗ꜞ☼ⱶ

╩ ∆╢↓≤≢ ─כꜝꜙ◑꜠▬⁸⅜╢⅝≢ ⌐ ⌂ ⅜ ≤⌂╢⁹↓╣

⌐ ⇔≡ │⁸ ≡─Ɽ♃כfi╩ ∆╢ ⅜ ↄ⁸ ∆╢ ╩♃כ♦

⇔√ ╩♃כ♦─↓⁸≢ ∆╢ ╩ ⌐כꜝꜙ◑꜠▬┌╣⅝≢ ≢⅝

╢⁹ 

∫≡⁸ ╩ ™√ ♁ⱨ♩►▼▪╩ ⇔≡ ╩ ⇔√⁹ 
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 2-16  

 

 

(1)  

─ ≤⇔≡│⁸ ╛ ─ ╩ ╗ 200─ ≤⌂

╢ 297⁸ 131 ┘ 34─ ≤⌂╢ 219⁸

112 ╩ ⇔⁸ ≤⇔≡  2-17⌐ ∆╟℮⌐™∏╣╙95% ─

╩ ⇔√⁹╕√⁸ ⌐≈™≡│⁸ ⁸ ⁸ ⁸ ⌐≈™

≡ ╩ ™⁸ ≢95%─ ╩ ⇔√⁹ 

 2-17  

    
 297 281 95% 

 131 129 98% 
 219 214 98% 

 112 111 99% 
 261 248 95% 

 

(2)  

─ ≤⇔≡│⁸ ⅛╠ ╩ ⅝ ⇔√ 297─ ╩

⇔√⁹ 

≤⇔≡⁸  2-13 ⅜  2-13 ≤ ↕╣

╢ ⅜ ↕╣√⅜⁸ ─ ╩♃כ♦ ↕∑≡ ⅜

⇔√⁹ 

│⁸  2-18─≤⅔╡⁹  



 

 

 

 
60 

 

  

 2-18  

◒ꜝ☻    

 106 106 100% 

40km 15 15 100% 

ה  14 14 100% 

 13 13 100% 

 

β() │ ─  

11 3 

(11)  

27% 

(100%) 

50km 11 11 100% 

( )  

 297 274 92.3% 

 

 

 

 

 

 

 

 

 2-13 ≤  

 

(3)  

─ ≤⇔≡│⁸ ▪ꜟ◗ꜞ☼ⱶ≤ ⸗♦ꜟ╩ ⇔≡ כ♦

♃ ╖─ 1,600 2m10m╩ ⇔≡ ∫√⁹ 

≤⇔≡1,600⁸ 96%⅜ 2m ─ ≢ ≢№∫√⁹ 

 2-19 ─ ≤ ⇔√ ─  

 

 

 

 

 

  

─  
 

( 1,600 )  
 

2m  1,539 96.2% 

2m 4m  59 3.7% 

4m  2 0.1% 
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2.3.3 Ɫכ♪►▼▪ 

2.3.3.1 Ɫכ♪►▼▪ 

(1) ◦☻♥ⱶ  

⸗♦ꜟ◦☻♥ⱶ│⁸ ◦☻♥ⱶ≤ ▪ⱪꜞ⅛╠ ↕╣╢⁹

◦☻♥ⱶ│⁸DB◘כⱣהWeb◘כⱣ─ 2 ┘Ᵽ♇◒▪♇ⱪ ⅛╠ ↕╣╢

◒ꜝ▬▪fi♩כ◘הⱣ◦☻♥ⱶ≢⁸ ▪ⱪꜞ│⁸☻ⱴכ♩ⱨ◊fi ≢ ≢⅝╢▪

ⱪꜞ≢⁸◒ꜝ►♪◘כⱣ≤ ╩♃כ♦≡⇔ ∆╢ ≢№╢⁹ 

⌐⁸⸗♦ꜟ◦☻♥ⱶ ≤ Ɫכ♪►▼▪─ ⌂ ╩ ∆⁹ 

 

 2-14 ⸗♦ꜟ◦☻♥ⱶ─  
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 2-20  ⸗♦ꜟ◦☻♥ⱶ╩ ∆╢Ɫכ♪►▼▪ ─ ⌂  

◦☻♥ⱶ DB◘כⱣ 

ⱨ◊כⱴ♇♩♦⁸♃כ ה ♃כ♦ ⁸

↑ ♃כ♦ ⱨ◊כⱴ♇♩♦כ♃ ⁸ ◖fi♥fi♠

┘ Ⱡ♇♩꞉כ♦◒כ♃ ╩ ∆╢⁹ 

Web◘כⱣ 
⌐☻כⱬ♃כ♦ ↕╣√ ─♃כ♦ ⅛╠⁸ ה

─ ╩ ∆╢ ⁸ ↑  

 ─ ה ה ─ ♩☻ꜞה  

▪ⱪꜞ ◒ꜝ►♪ 

 Ᵽכ◘

≥♃כ♦ ⇔√ ה ♃כ♦ ┘

╩ ∆╢  

 
≤∆╢ ⌐Ᵽכ◘♪►ꜝ◒╩♃כ♦ ∆╢⁹◒ꜝ

⌐Ᵽכ◘♪► ↕╣√ ה ─ ה ה  

☻ⱴכ♩ 

ⱨ◊fi  

≢⁸GPS⌐≥╙╩♃כ♦ ⇔√ ⅛╠ ה

─ ╩ ⇔⁸ ╩ ∆╢⁹ 

 

(2) ⸗♦ꜟ◦☻♥ⱶ─◘כⱣ  

⸗♦ꜟ◦☻♥ⱶ─◘כⱣ ┘ │ ─≤⅔╡≢№╢⁹ 

 

Ᵽכ◘  2-21   

Web◘כⱣ Ẽ DL360 Gen10 

Ẽ☻Ɑ♇◒ 

 CPU Xeon Silver 4214R 12/24T 2.4GHz 

 32GB 

 HDD 600GB × 3 βRAID5  1.2TB 

Ẽ♁ⱨ♩►▼▪ 

 Windows Server 2019 

 ☿◐ꜙꜞ♥▫♁ⱨ♩ Trend Micro Apex One 

Web◘כⱣ♁ⱨ♩ IIS(Internet Information Services)  

DB◘כⱣ Ẽ DL360 Gen10 

Ẽ☻Ɑ♇◒ 

 CPU Xeon Silver 4214R 12/24T 2.4GHz 

 32GB 

 HDD 600GB × 4 

      βRAID10 1.2TB 

Ẽ♁ⱨ♩►▼▪ 

 OS Windows Server 2019 

 DB SQL Server Standard Edition 2019  
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Ᵽכ◘  2-22   

Web◘כⱣ 1.  RAID╩ RAID5  

"Intelligent Provisioning" ╩ ⇔≡ RAID ╩  

  Ɽכ♥▫◦ꜛfi C,F,H♪ꜝ▬Ⱪ≢ ⁹C│ 300GB  

2. OS(Windows Server 2019)╩▬fi☻♩כꜟ 

3. ⱱ☻♩  

4. NIC ─◓Ⱶfiכ♅  

   NIC2≈≢⁸Active/Standby ╩◓Ⱶfiכ♅─  

   β♅כⱵfi◓ ⁸ ▪♪꜠☻╩  

╩ⱪ♇♩◒☻♦♩כ⸗ꜞ .5  

6. Apex One◘כⱣ ☿◐ꜙꜞ♥▫♁ⱨ♩ ╩▬fi☻♩כꜟ 

DB◘כⱣ 1.  RAID╩ RAID10  

"Intelligent Provisioning" ╩ ⇔≡ RAID ╩  

  Ɽכ♥▫◦ꜛfi C,G♪ꜝ▬Ⱪ≢ ⁹C│ 300GB  

2. OS(Windows Server 2019)╩▬fi☻♩כꜟ 

3. ⱱ☻♩  

4. NIC ─◓Ⱶfiכ♅  

   NIC2≈≢⁸Active/Standby ╩◓Ⱶfiכ♅─  

   β♅כⱵfi◓ ⁸ ▪♪꜠☻╩  

╩ⱪ♇♩◒☻♦♩כ⸗ꜞ .5  

6. SQLServer2019╩▬fi☻♩כꜟ 

7. Apex One☿◐ꜙꜞ♥▫◄כ☺▼fi♩╩▬fi☻♩כꜟ 

 

─Ᵽכ◘ (3) ⌐≈™≡ 

Web◘כⱣ⁸DB◘כⱣ│  2-22⌐ ↕╣√♁ⱨ♩►▼▪╩▬fi☻♩כꜟ⇔√ ⌐

⸗♦ꜟ◦☻♥ⱶ─ ⌐ ∆╢√╘⁸2021 11 ⌐ ⌐ ⇔√⁹ 
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2.3.4 ◦☻♥ⱶ 

◦☻♥ⱶ│⁸ ≥♃כ♦ ─♃כ♦ ↑╩ ∆╢◦☻♥ⱶ≢

№╢ │  2-23 ⁹ ⌐│⁸╕∏ ─ ◦☻

♥ⱶ╟╡ ↕╣√ ╩ ╡ ╖⁸ ⌐№╢═⅝ ─ ╩ ℮⁹

⌐⁸ ⅜♃כ♦ ⌐ ∆╢⅛╩ ⇔⁸ ≥♃כ♦ ─♃כ♦

↑╩ ∆╢⁹ ↑─ │◦☻♥ⱶ─ ╛ ≢ ∆╢↓

≤⅜≢⅝⁸ ↑⅜ ⅎ⌂⅛∫√ ╛♃כ♦ ⌐♃כ♦ ⇔≡│ ⅜

≢ ↑╩ ∆╢↓≤╩ ≤⇔√⁹ 

─ ⌐⅔™≡│⁸ ─ ─ ⅛╠⁸ ↔≤⌐ ⌂╙─╩

∆╢⁹ ─♃כ♦ ─ ╛⁸ ≥♃כ♦ ─♃כ♦ ↑

│ ⌐╟∫≡ ⌂╢√╘⁸ ⌐ ∂≡ ⅜≢⅝╢╟℮⌂ ╖≤

⇔√⁹ 

 2-23 ◦☻♥ⱶ─  

 

≤ ─  

▪ⱪꜞ ─  

╛ ─  

─  

≤ ─ ↑  

▪fiⱴ♇♅  

─ⱨ□▬ꜟ  

 

 

 2-15 ◦☻♥ⱶ⌐ ↕╣√ ↑  

 

É GeoTechnologies, Inc. 
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2.3.5 ▪ⱪꜞ 

▪ⱪꜞ│ ה ─ ╩ ∆╢√╘─╙─≢⁸ ╩ ∆╢

╩ ⇔√▪ⱪꜞ◔כ◦ꜛfi≢№╢ │  2-24 ⁹↓╣╩ ∆╢↓≤≢⁸

◦☻♥ⱶ≢─ ↑⅜ ⌐ ⅎ⌂⅛∫√ ⌐ ⇔≡╙ ↑

╩ ℮↓≤⅜ ≤⌂╢⁹ 

╕√⁸ ה ─ ╛ ≢╙ ≢⅝╢╟℮⁸ ⌂≥─

╙ ≢⅝╢╟℮⌐⇔√⁹ 

▪ⱪꜞ│⁸Ɽ♁◖fi ≢ ∆╢ ≤⁸☻ⱴכ♩ⱨ◊fi ≢ ∆

╢ ⅛╠ ↕╣⁸™∏╣╙WebⱩꜝ►◙⅛╠─ ≤⇔≡™╢⁹ 

▪ⱪꜞ─ ⌐№√∫≡│⁸╕∏⁸ ╩ ┼Ᵽכ◘♪►ꜝ◒≡⇔

─♃כ♦ ╡ ╖╩ ™⁸ ╡ ╕╣√ ⁸│♃כ♦ ≤

─ ≢ ∆╢↓≤⅜≢⅝╢⁹ ⌐⁸☻ⱴכ♩ⱨ◊fi ⌐ ↕╣√ כ♦

♃≤⁸ ⌐ ↕╣√ ה ≤╩ ⇔⁸ ╛ ╡⅜№╢ ─♃כ♦│⌐

╛ ╩ ∆╢⁹☻ⱴכ♩ⱨ◊fi ⅛╠ ≢⅝╢ │⁸ ה ─

⁸ ╛ ─ ⁸ ⁸ ⌂≥≢№╡⁸ ◦☻♥ⱶ≤

⌐⁸ ≢─ ↑╙ ≤⇔≡™╢⁹ 

☻ⱴכ♩ⱨ◊fi ⅛╠ ↕╣√ │⁸ ≢╙ ∆╢↓≤⅜≢⅝⁸

ה ─ ╩ ≢⅝╢⁹ 

╕√⁸ ▪ⱪꜞ≢ ↕╣√ ╩ⱨ□▬ꜟ ⇔⁸ ◦☻♥ⱶ⌐ ╡

╗↓≤≢⁸ ◦☻♥ⱶ ≢╙ ─ ╩ ℮↓≤⅜≢⅝╢⁹ 

 2-24 ▪ⱪꜞ─  

PC  ☻ⱴכ♩ⱨ◊fi  

꜡◓▬fi  ꜡◓▬fiכꜚה◙  

◙כꜚ ה  ─  

─  ─  

─   ─  

   

♃כ♦   
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 2-16 ▪ⱪꜞ─  
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2.3.6 ⸗♦ꜟ◦☻♥ⱶ╩ ™√ ≤  

2.3.6.1 ─◄ꜞ▪⌐≈™≡ 

2020─ ◄ꜞ▪≤ ∂ↄ ⅜ ⇔√ ─3

/ / ╩  2-17≤⇔⁸⸗♦ꜟ◦☻♥ⱶ╩ ™≡ ≥♃כ♦

─♃כ♦ ↑╩ ⇔⁸ ♃כ♦─ ╩ ╢ ╩ ∫√⁹⌂

⅔⁸ ◄ꜞ▪ ⌐ ╕╣╢ ⁸o│♃כ♦─ ₓ ─√╘ ≤⇔

√⁹ 

 

 

 2-17 ─◄ꜞ▪ 

  

É GeoTechnologies, Inc. 



 

 

 

 
68 

 

  

 ≡™≈⌐♃כ♦─ 2.3.6.2

─♃כ♦ (1)  

╟╡ ╩ ↑√ ─ ╩ ─ ≡⇔≥♃כ♦ ⇔√⁹ 

ʾ ♦כ♃ ⱨ◊כⱴ♇♩CSV♦כ♃ 

ʾ ♦כ♃ ─ ◦☻♥ⱶ≢ ⇔≡™╢  

 ♃כ♦ 

ʾ ♦כ♃ ─ ◦☻♥ⱶ≢ ⇔≡™╢  

 ♃כ♦      

 

─♃כ♦ (2)  

◄ꜞ▪⌐ ∆╢ │⁸ ⱨ◊כⱴ♇♩♦כ♃≢ ↕╣≡™╢

103 ─℮∟41 ≢№∫√⁹↓─ ⁸ ─™∏╣⅛─ ╩ √∆

│ ≤⇔√⁹ 

ᵑ ⌐≡ ⅜ ≤↕╣≡™╢  

 2-25 ─ ⅜ ≤↕╣╢  

  ♪כ◖

20  

57 ─  

59 ( ) ∑ 

76  

78  

79  

80 ( )  

83 ─  

86 ╘  

 

ᵒ ♦כ♃⌐ ⅜ ╕╣⌂™√╘ ⅜ ⅎ⌂™  

 2-26 ⅜ ─  

  ♪כ◖

8 ╘ 

73 ─ ( )  

fiכ♂ 99 30 

100  

 

ᵑ≤ᵒ─ ╩ ╠⅛♃כ♦ ™√ ⁸ ≤⌂╢ β

─ │ 28 ≤⌂∫√⁹ ⌐≈™≡⁸ ↔≤─ ╩  

2-27⌐ ∆⁹ 

β ⌐♃כ♦ ⅜ ⇔⁸ ⅜ ⌂   
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 2-27 ≤⌂╢ ≤ ─  

─♃כ♦ (3)  

─♃כ♦ ⁸2.3.6.1≢ ≤⌂╢ ╩ ╩╖─♃כ♦╢∆≥ ≤

⇔√⁹ 

╕√⁸ ⌐≈™≡│⁸₈ ⁸ ┘ ⌐ ∆╢ ₉ ┘⌐

₈ ₉⌐≡ ↕╣≡™╢₈ ₉⁸₈ ₉─ ╩ ⌐

╩ ∫√⁹ 

√∞⇔⁸ ─™∏╣⅛─ ╩ √∆ │♃כ♦ ↑⅜ ╙⇔ↄ│ ≢№

╢√╘   ⁹√⇔≥♃כ♦

 ♪כ◖
 

 

 

1  15 

3 ┘  13 

4 ╘ 1 

5 ╘ 18 

11  115 

12  683 

14  11 

16 ─  180 

17 ⇔─√╘─ │╖ ⇔  18 

22  1 

23 Ᵽ☻ ─  4 

24 Ᵽ☻  3 

32 50km/h 20 

33 40km/h 24 

34 30km/h 96 

51  8 

56 ─ ( ╡)  29 

63  469 

65  12 

66  343 

70  4 

72  54 

74 ─ ( )  6 

75 ─ ( ╘ )  8 

81  40 

82 ─  1 

85  1898 

87  39 

 4113 
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ᵑ (β)≤ ↑╠╣≡™╢  ♃כ♦

β ⌐ ─ ⅜ ↕╣⁸ ─ ╩ ≈ ≢№

╡⁸ ⱨ◊כⱴ♇♩♦כ♃≤⇔≡  ℮⁹™╩♃כ♦™⌂™≡╣↕

 

 2-18 ≤⇔≡ ↕╣√ ─  

 

ᵒ ◦☻♥ⱶ⌐⅔™≡⁸ ⅜ ≤↕╣≡™╢  ♃כ♦
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2.3.6.3 ─ ⌐≈™≡ 

(1) ─ ⌐≈™≡ 

─ ≢│⁸  2-21─ ╣⌐ ∫≡ ₈─♃כ♦ ↑ ₉ ┘

₈ ₉─ ╩ ∫√⁹ │ ─ ╩ ™⌂⅜╠⁸ 5 ∫√⁹⌂

⅔⁸ ↑─ ⌐⅔™≡│⁸1≈ ─ ≥♃כ♦ ↑⅜≢⅝√

╩♃כ♦ ↑  ⁹√⇔≥♃כ♦

 

 

 2-19 ( )⌐⅔↑╢ ↑ ─♃כ♦  

 

 

 2-20 ╘( )⌐⅔↑╢ ↑ ─♃כ♦  

É GeoTechnologies, Inc. 

É GeoTechnologies, Inc. 
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 2-21 ⌐⅔↑╢ ─ ╣ 

 

ₒ ↑ ₓ 

─ ♃כ♦ ⌐ ∆╢ ↑№╡ ♃כ♦ ─  

 

ₒ ₓ 

↑ ╩ ≈ ♃כ♦╡№↑ ⌐ ∆╢ ♃כ♦ ─  

 

╕√⁸ ─ ╣│ ─≤⅔╡≤∆╢⁹ 

a) ─ ⌐♃כ♦ ⇔≡ ↑╩ ⁸ ╩♃כ♦↑ ∆╢⁹

↓─ ⇔√ ╩ ™≡ ↑ ╩ ∆╢⁹ 

b) ↑ ─♃כ♦ ⁸ ↑ ╩ ≈ ╩♃כ♦ ∆╢⁹↓↓≢

╩♃כ♦√⇔ ─  ⁹╢∆≥♃כ♦

c) b)≢ ⌐♃כ♦√⇔ ⇔≡⁸ ╩♃כ♦ ∆╢⁹↓─ ⇔√ ╩ ™≡

╩ ∆╢⁹ 
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(2) ⌐≈™≡ 

│ Ⱡ♇♩꞉כ♦◒כ♃─ꜞfi◒הⱡכ♪ ┘ ה

╩ ⇔≡ ╩ ∫√⁹╕√⁸ ─ ⌐≈™≡│⁸ Ⱡ♇♩꞉כ♦◒כ

♃─ ╩ ⌐⁸ ─╟℮⌐ ⇔√⁹ 

 

 2-28 ≤ ─  

 

 

 

 

 

 

(3) ⌐≈™≡ 

│⁸ ◄ꜞ▪⌐ ╕╣╢ ≤ ─ ₁⌐≈™≡Ɽ♃כfi

⇔√⁹ 

ᵑ  

╩ ≤⇔⁸ ─ⱡכ♪╕√│ꜞfi◒╩ ∆╢⁹ ⇔√

ⱡכ♪╕√│ꜞfi◒ ⅛╠⁸ ╩ ⌐ ╩ ∆╢  2-22⁸

 2-23 ⁹ 

 

ᵒ  

─ ╟╡⁸ ⌐ ∫√ꜞfi◒ ╩ ∆╢⁹ ⇔√ꜞfi

◒─ ⁸ ┘ ⌐ ∂≡ ⅜♃כ♦

∆╢≤ ↕╣╢ ╩ ⇔⁸ ╩ ∆╢  2-24  2-26 ⁹ 

 

 ─ m  

13.0m  20 

5.5m  13.0m  13 

3.0m  5.5m  5.5 

3.0m  3 
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 2-22 ⱡכ♪ ╩ ⇔√ ─ ─  

 

 

 2-23 ꜞfi◒ ╩ ⇔√ ─ ─  

  022-389   

É GeoTechnologies, Inc. 

─  

ⱡכ♪ ╩ ≤⇔√ 

 

⅛╠─ 

ⱡכ♪ 

 

 

  023-212   

É GeoTechnologies, Inc. 

⅛╠─ 

ꜞfi◒ 

 

 

 

─  
ꜞfi◒ ╩ ≤⇔√ 
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 2-24 ⅜ ─ ⌐№╢ ─ ─  

 

 2-25 ⅜ ─ ⌐№╢ ─ ─  

 40km/h 006-36 

É GeoTechnologies, Inc. 

─  

ꜞfi◒ ⅛╠ ⇔√ ─  

ꜞfi◒ ⅛╠ ⇔√ ─  

É GeoTechnologies, Inc. 

ꜞfi◒ ⅛╠ ⇔√ ─  

 

─  

 30km/h 006-11 



 

 

 

 
76 

 

  

 

 2-26 ╩ ≤∆╢ ─  

 

 

 

  

É GeoTechnologies, Inc. 

  039-11   

ꜞfi◒ ⅛╠ ⇔√ ╩ ╗ 

─  

─  
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2.3.6.4 ⌐⅔↑╢ ↑ ─ ⌐≈™≡ 

(1) ↑ ─  

─ ╩ ∫√ ─ ⌐ ⇔≡⁸ ↑ ╩ ⇔√⁹1 ⅛╠5

╕≢─ ↑ ─ ╩ ⌐ ∆⁹ 

 

 2-29 ↑ ─  

β │⁸ 2 1 ─ ╩  

 

(2) 1 ─  

↑ │44.1%≤⌂∫√⁹ 

↑⌐ ⇔√ ⁸≡™≈⌐♃כ♦ ─≥♃כ♦ ⌐ ⇔≡

◦☻♥ⱶ ≢─ ╩ ∫√≤↓╤⁸ ─ ⌐ ⅜♃כ♦ ⇔

⌂™√╘⌐ ↑⌐ ⇔≡™╢╙─⅜ ↄ ╠╣√⁹ 

↑⌐ ⇔√ ≥♃כ♦ ⇔√ ♃כ♦ ⌐≥─╟℮⌂ ⅜

№╢⅛ ═╢√╘⁸ ⌐⅔↑╢ ─ ╩ ⇔√⁹∕─

⁸ ⌐ ∆ ─™∏╣⅛╩ √∆ ₈⅜♃כ♦ ↑─ ₉≤⌂∫

≡™╢↓≤⅜ ⇔√⁹ 

1 ⌐ ∂≡ ╩ ∆╢╟℮ ╘╠╣√ ≢№╡⁸ ◄

ꜞ▪ ⌐ ∆╢ 1⅜♃כ♦ ╙ ⇔⌂™  2-30 

2 ⌐ ⇔⁸ ╩ ⇔⌂™  2-31 

  

No. 
 

 

 

(β)   

↑  

 

↑  

 
↑  

1  4113 0 1812 2301 44.1% 

2  4113 1090 1812 1211 59.9% 

3  4113 1090 2580 443 85.3% 

4  4113 1090 2634 389 87.1% 

5  4113 1090 2767 256 91.5% 
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 2-30 1⌐ ∆╢  

 

 ♪כ◖
 

16 ─  

74 ─ ( )  

75 ─ ( ╘ )  

 

 2-31 2⌐ ∆╢  

 

 ♪כ◖
 

85  

87  

 

1╕√│ 2⌐ ∆╢ ⁸│♃כ♦ ─≤⅔╡ ⅜ ⇔⌂™↓

≤⅛╠⁸ ⌐ ↑⌐ ∆╢╙─≢№╢√╘⁸2 ─ ≢│⁸

─ ≡⇔≥♃כ♦ ℮↓≤≤⇔√  2-32 ⁹ 

 

 2-32 ↔≤─  

 ─  

─  180 

─ ( )  6 

─ ( ╘ )  8 

(β) 865 

(β) 31 

 1090 

̞ ↓╣╠─ ≢│⁸ ≡⇔≥♃כ♦ ─ ╩ ∆

ⱨ◊כⱴ♇♩♦₈- ♃כ ₉ ⅜ ↑╠╣≡™╢⅜⁸ ♃כ♦

≢│ ⅜ ≢№╡⁸◦☻♥ⱶ⌐╟╢ ─ ⅜ ≢№∫√⁹

↓─√╘⁸ ⅜ ↕╣≡™╢↓≤╩ ≢ ≢⅝√╙─⌐≈™≡⁸ 2

╩ √∆╙─≤⇔≡ ⇔√⁹ 
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(3) 2 ─  

─ ╩♃כ♦ ⇔ ™≡ ↑ ╩ ⇔√ ⁸ ↑ │

59.9%╕≢ ↕╣√⁹ ◄ꜞ▪─╟℮⌐ ─ ─╖≢╙↓─╟℮⌂

⅜♃כ♦ ⇔√↓≤╩ ╕ⅎ╢≤⁸ ↔≤─ ⌂≥≢│⁸

ⱨ◊כⱴ♇♩♦כ♃─ ╩ ⇔⁸ ⌐ ≤⌂╢ ─♃כ♦

╩ ℮↓≤⅜ ╕⇔™≤ ⅎ╢⁹ 

⌐⁸ ↑⌐ ⇔√ ⌐≈™≡⁸ ↑↕╣╢═⅝ ≤─ ╩

≢ ⇔√⁹∕─ ⁸ ↄ─ │ ♃כ♦ ⌐ ↕╣≡™╢ ⅜

╠╣√⁹ ⅜ Ⱡ♇♩꞉כ♦◒כ♃─ⱡכ♪ ⌐ ∆╢↓≤╩ ⇔≡  

2-22╛  2-23 ⁸ ─ ╩ ∫√↓≤⅜⁸ ↑ ╩ ↕∑╢ ─

└≤≈≤⌂∫≡™╢≤ ⇔√⁹ 

╕√⁸ ⌐╟∫≡│⁸ ⅜ ™↓≤⌐╟╡ ↑⌐ ╙☻כ◔√⇔

╠╣√⁹↓─↓≤⅛╠⁸ ─ ─ ╩ ↔≤⌐ ∆╢↓≤≢⁸

↑ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ 

─ ╩ ╕ⅎ≡⁸ ─ ⌐≈™≡⁸ Ⱡ♇♩꞉כ◒─ⱡכ♪ ≢

│⌂ↄ ─ ╩ⱬכ☻⌐ ∆╢╟℮ ⇔⁸3 ─ ╩ ∫√⁹ 

 

 2-27 ─ ─  

 

  

  022-389   

É GeoTechnologies, Inc. 

─  

╩ ≤⇔√ 

 

⅛╠─ 

ⱡכ♪ 
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(4) 3 ─  

─ ≤ ─ ╩ ∫√ ⁸ ↑ │ 85.3%≤⌂╡⁸ ⅝

ↄ ↕╣√⁹ ─ ╟╡⁸ ─ ╩ ∆╢ ⌐│⁸ כ♦

♃─ ⅜≥─╟℮⌐ ↕╣≡™╢⅛╩ ⌐ ⇔≡⅔ↄ ⅜№╢↓≤⅜╦

⅛∫√⁹ 

╕√⁸ ↔≤⌐ ─ ⅝↕╩ ∆╢↓≤⅜ ≢№╢↓≤╙╦⅛∫√⁹ 

⌐⁸ ↑⌐ ⇔√ ⌐≈™≡⁸ ≤ ─ ⇔╩ ∫√⁹

∕─ ⁸ ↑⌐ ⇔√ ⌐│ ─╟℮⌂ ⅜ ╠╣√⁹ 

¶ ⅜ ⌐ ™  

¶ ─╖╩ ≤∆╢  2-24╕√│  2-25─≢│⌂ↄ⁸ ╩

⌐ ╘╢  2-26 ⅜№╢  

─ ╩ ╕ⅎ≡⁸ ─ ≤ ─ ╩ ™⁸4 ─ ╩

∫√⁹ 

 

(5) 4 ─  

─ ≤ ─ ╩ ∫√ ⁸ ↑ │ 87.1%⌐ ↕╣√⁹

─ ╟╡⁸ ⌐≈™≡╙ ≤ ⌐ ╛ ─ ⅜ ≢

№╢↓≤⅜╦⅛∫√⁹ 

╕√⁸↓╣╕≢─ ╩ ╕ⅎ⁸1 ↑╩ ⇔⁸∕─ ⅛╠ ↑

─ ╩ ™⁸ ↔≤─ ╩ ⇔√ ≢ ╩ ℮↓≤⅜ ≢№╢

↓≤⅜╦⅛∫√⁹ 

↓↓╕≢⁸ ⁸ ∕╣∙╣─ ⌐ ⇔≡ ╩ ∫≡⅝√⅜⁸

─ ≢│ ↑⌐ ⇔√ ⁸≡™≈⌐♃כ♦ ⌐ ∂√ ─

⅜ ™⅛─ ╩ ∫√⁹ 
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╕∏⁸ ה ה ─ ⌐≈™≡│⁸ ⌂≥⁸

─ ─ ≥♃כ♦ ⅜♃כ♦ ∆╢ ⌐⅔™≡⁸1≈─

⌐♃כ♦ ─ ⅜♃כ♦ ↑↕╣√√╘⌐⁸ ─ ⅜♃כ♦ ↑

⌐ √∫⅛╦⅜≥↓╢№⅜☻כ◔╢∆  2-28 ⁹ 

─ ⅜ ⌂∫≡™╢ ⁸ ⌐♃כ♦ ╙ ™ ≥♃כ♦

↑╩ ℮√╘⁸ ≥♃כ♦ ─♃כ♦ ⌐╟∫≡│⁸ ─ ♦

│≥♃כ ⌂╢ ≥♃כ♦ ↑↕╣╢ ⅜№∫√⁹ 

ⅎ┌  2-28─ ⁸ ─╟℮⌐ ↑↕╣╢⁹ 

ה ₈31-01868₉ ╙ ™ ─ ₈022-361₉≤ ↑ 

ה ₈31-01090₉ ╙ ™ ─ ₈022-361₉≤ ↑ 

↓─╟℮⌐ ─ ₈022-361₉⅜ ─ ╩ ∆╢↓≤⌐╟∫≡⁸₈022-

362₉─ ─ ⌐ ↑↕╣╢ ⅜♃כ♦ ↄ⌂╡⁸ ↑⌐ ∆╢⁹ 

 

 

 2-28 ─ ⅜ ⇔≡™╢  

 

  

É GeoTechnologies, Inc. 

 

022361  

 

 

31-01868 

 

A 

B1 

B2 

 

31-01090 

β1 ₈022-361₉≤─ (= B1) ≤ 

₈022362 ₉ (= B2)╩ ⇔√

⁸ B1 <  B2≢№╢√╘⁸ ─

₈022-361₉─ ≤ ↑∆╢⁹ 

 

022362  

β2 ─ ₈31-01090₉│⁸β1╟

╡ ⌐ ↑ ╖─√╘⁸ ↑

≤⌂╢ ⅜ ↄ⌂╢⁹ 
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↓─╟℮⌂ 1 ⌐╟╢ ─ ╩ ←√╘⁸ ה ה

─ ⌐ ⇔≡⁸ ⌐ ↑ ≤⌂╢ ⅜♃כ♦ ∆╢ ⁸

⌐ ↑⅜ ↕╣≡™╢ │♃כ♦ ↑─ ╩ →╢╟℮⌐

╩ ∫√⁹ 

⌐⁸ ⌐≈™≡ ⇔╩ ∫√⁹ ≢

│⁸ ∆╢ ⌐ ∂≡ ⌂╢ ─ ⅜ ↕╣╢⁹ ∫√ ↑╩⌂╢═

ↄ ↑╢√╘⁸ ⱨ◊כⱴ♇♩♦כ♃─ ∆╢ 1 4 ─ ⁸

⅜ ↕╣≡™╢⅛⌐╟∫≡⁸ ↑ ⌂ ╩ ╡ ╗╟℮⌐ ╩ ∫√

 2-29⁹ 

 

 

 2-29 ╩ ⇔√ ─ ↑─  

  

 

 

É GeoTechnologies, Inc. 

  003-9 , 003-45  

 

2  

 

1  



 

 

 

 
83 

 

  

⌐⁸ ה ─ ⌐≈™≡ ⇔╩ ∫√⁹ 

⁸ ╩ 303 ≤ ↑∆╢↓≤╩ ⇔≡

™√⅜⁸ ◄ꜞ▪≢│ ╩ ≤ ⇔≡ ⇔≡™╢

√╘⁸ ⅜ ⇔⌂⅛∫√⁹ 

╕√⁸ ⌐⅔™≡╙ 303 │⁸ ─ ⌐

∆╢ ≢№╢↓≤⅜ ≢⅝√√╘⁸ ─ ≤ 303 ╩

↑∆╢╟℮⌐ ╩ ∫√⁹ 

 

(6) ─  

↔≤⌐ ─ ╩ ∫√ ⁸ ─ ↑ │ 91.5%≤⌂∫

√  2-33⁹ 

≢─ ↑ │ 90%╩ ⅎ√╙──⁸ ⌐╟∫≡ ↑ ⌐┌╠≈⅝

⅜ ╠╣√⁹ ↑ ⅜ ™ ⌐≈™≡│⁸ ≥─╟℮⌂ ⅝≤⌂╢═⅝

⅛╩ ⌐ ⇔⁸ ─ ⅛⌂ ╩ ∫≡™ↄ↓≤⅜ ≢№╢⁹ 
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 2-33 ─ ↔≤─ ↑  

 
 

 

↑ 

 
↑  

 15 10 66.7% 

┘  13 11 84.6% 

╘ 1 0 0.0% 

╘ 18 15 83.3% 

 115 107 93.0% 

 683 602 88.1% 

 11 11 100.0% 

─  -  -  -  

⇔─√╘─  

│╖ ⇔  

18 14 77.8% 

 1 1 100.0% 

Ᵽ☻ ─  4 2 50.0% 

Ᵽ☻  3 3 100.0% 

50km/h 20 18 90.0% 

40km/h 24 21 87.5% 

30km/h 96 93 96.9% 

 8 7 87.5% 

─  

( ╡)  

29 28 96.6% 

 469 441 94.0% 

 12 11 91.7% 

 343 331 96.5% 

 4 2 50.0% 

 54 53 98.1% 

─ ( )  -  -  -  

─ ( ╘ )  -  -  -  

 40 39 97.5% 

─  1 1 100.0% 

 1033 941 91.1% 

 8 5 62.5% 

 3023 2767 91.5% 

β◓꜠כ ↑ ◄ꜞ▪ ⌐ ∆╢ ⅜♃כ♦ ⇔⌂™  

  



 

 

 

 
85 

 

  

2.3.6.5 ⌐⅔↑╢ ─ ⌐≈™≡ 

 

(1) ─  

─ ╩ ∫√ ─ ↑ ⌐ ⇔≡⁸ ╩ ⇔√⁹1

⅛╠ 5 ╕≢─ ─ ╩  2-34 ⌐ ∆⁹ │ ≡─ ╩ ⇔≡ 90%

╩ ∫≡™╢↓≤⅜╦⅛∫√⁹ 

 

 2-34 ─  

No 
 

 
  

1  1554 1452 93.4% 

2  1554 1452 93.4% 

3  2227 2118 95.1% 

4  2287 2181 95.4% 

5  2389 2240 93.8% 

 

 

(2) ↔≤─  

5 ─ ⌐⅔↑╢ ↔≤─ ╩  2-35 ⌐ ∆⁹ ⅜ 100%⌐

⇔√ ⅜№╢ ≢⁸ ─ ≢│ 90%⌐ √⌂™╙─╙ ⇔≡™╢

↓≤⅜╦⅛∫√⁹ 
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 2-35 ↔≤─ (5 )  

 
 

  

 10 10 100.0% 

┘  7 5 71.4% 

╘ 0 0 -  

╘ 14 13 92.9% 

 100 98 98.0% 

 507 436 86.0% 

 11 10 90.9% 

─  0 0 -  

⇔─√╘─ │╖ ⇔  12 12 100.0% 

 0 0 -  

Ᵽ☻ ─  2 2 100.0% 

Ᵽ☻  1 1 100.0% 

50km/h 14 14 100.0% 

40km/h 13 13 100.0% 

30km/h 86 86 100.0% 

 7 7 100.0% 

─ ( ╡)  9 9 100.0% 

 398 392 98.5% 

 10 10 100.0% 

 308 298 96.8% 

 0 0 -  

 34 34 100.0% 

─ ( )  0 0 -  

─ ( ╘ )  0 0 -  

 33 33 100.0% 

─  0 0 -  

 813 757 93.1% 

 0 0 -  

β◓꜠כ ↑ ≤⇔√  
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(3) ≤⌂∫√ ─  

5 ─ ↑ ⅜ ≢№∫√ ⁸≡™≈⌐♃כ♦ ≤⌂∫√

─ ╩ ∫√⁹ ─ │ ⅝ↄ 5≈⌐ ↑╠╣√⁹ 

 2-36 ─ ⌂  

No ─  

ᵑ ♦כ♃≤ ─♃כ♦ ∞↑≢│ ↑ ≤ 

─ ↑╩ ≢⅝⌂™╙─ 

ᵒ ⅜ ⌂∫√√╘⌐ ─ ≥♃כ♦ ™≡⇔╕∫

√╙─ 

ᵓ ♦כ♃ ─ ⅜ ≢⌂™╙─ 

ᵔ ↑ ─  

ᵕ ∕─ ( ╡⁸ ⌂ )  

 

ᵑ ≥♃כ♦ ─♃כ♦ ∞↑≢│ ↑ ≤ ─ ↑╩

≢⅝⌂™╙─ 

⌂ ╩  2-30⌐ ∆⁹ ─ ≢│ ─ ≤⁸∕╣⌐

↑↕╣√ ╩♃כ♦ ─ ≢ ╪≢ ⇔≡™╢⁹ ⌐│ ↑

─ ⌐№╢ ≥♃כ♦ ⅜♃כ♦ 4 ⇔≡™╢⁹ ⌐│ ╣√

⌐№╢╙─╙ ╕╣≡⅔╡⁸ ∏⇔╙ ─ ⅜♃כ♦ ↑ ≤

⌂╢╦↑≢│⌂™↓≤⅜╦⅛╢⁹╟╡ ⌂ ↑╩ ℮√╘⌐│⁸

─ ה ≤ ─♃כ♦ ∆ ╩ ╠⇔ ╦∑╢

⌂≥⁸ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹ 

 

 2-30 ─ ↑ ( )≤ ↑─ ( )  
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2≈ ─ ╩  2-31⌐ ∆⁹ ─ ≤ ↑↕╣√ ╩♃כ♦ ─

≢ ⇔≡™╢⁹↓─ ≢│ ≤ │ ╣≡™⌂™⅜⁸ ─

⌐ ↕╣√ ⁸⅜♃כ♦ ∆╢ 2 ≈─ ⌐╠∟≤─♃כ♦ ↄ⅛│⁸

∞↑≢│ ∆╢↓≤⅜≢⅝⌂™↓≤⅜╦⅛╢⁹ ─ ╛ כ♦

♃─ ⌂≥⁸ ─ ╩ ™√ ╩ ∆╢ ⅜№╢⁹ 

 

 

 2-31 ─ ↑ ( )≤ ↑─ ( )  

 

 

ᵒ ⅜ ⌂∫√√╘⌐ ─ ≤ ™≡⇔╕∫√╙─ 

⌂ ╩  2-32 ⌐ ∆⁹ │ ⅝⌂ ⌐ ⇔ ⅛╢◄ꜞ▪≢№╢⁹

≤ ─∕╣∙╣⌐ 5 ─ ─ ⅜ ⌐ ↕╣≡⅔╡⁸∕─∆═≡

─ ⅜ ⌂∫≡™╢⁹ ⅜ ⌂∫≡™╢ │⁸ ─ ♃כ♦

╩ ↑ ≤∆╢⅜⁸ ≤ ─╟℮⌐ ↕─ ⌂╢ ⅜ ⌐ ⌂╢╟

℮⌂ ⁸ ≤ ─ ∞↑≢│ ⌂ ↑≤⌂╢↓≤⅜№╢⁹

↓─ ⌐⁸ ⌐⅔™≡ 2 ≈─ ─ ⅜ ∆╢ ╙⁸

⌂ ↑≤⌂╢↓≤⅜№╢⁹ 
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 2-32 ⅜ ⇔√◄ꜞ▪ 

 

ᵓ ♃כ♦ ─ ⅜ ≢⌂™╙─ 

 2-33─╟℮⌐⁸ ↑↕╣√ ≥♃כ♦ ─♃כ♦ ⅛╠⁸

─♃כ♦ ⅜ ≢⌂™≤ ⅜♃כ♦╢╣╦ ⇔√⁹ 

 

 

 2-33 ⅜ ≢⌂™≤ ╦╣╢  

  

É GeoTechnologies, Inc. 
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ᵔ ↑ ─  

ה ─ ≤⇔√ ↑ ⌐ ⅜№╢≤ כ♦╢╣╦

♃╙ ⇔√⁹ ⅎ┌⁸  2-34 ─ │≢♃כ♦ ↑ ─ ─♃כ♦

⅜ ⌐ ╣≡™√⁹ 

 

 

 2-34  ↑ ⅜ ╣√ ⌐№╢ ─♃כ♦  

 

╕√⁸ ↑ ≢ ↕╣√ ≥♃כ♦ ─♃כ♦ ╖ ╦∑⅜ ≢

⌂™≤ ╙☻כ◔╢╣╦ ⇔√⁹  2-35⌐ ╩ ∆⁹ ⌐ ⇔√ ♃כ♦

≤ ⌐♃כ♦ ⇔≡⁸ ≢│⁸ ₈ ╘

305 ₉│ ₈ ╘₉⌐⁸ ₈ ⇔─√╘─ │╖

⇔ 314 ₉│ ₈ ⇔─√╘─ │╖ ⇔ ₉⌐

↑╢╟℮ ↕╣≡™╢⁹⇔⅛⇔⌂⅜╠⁸↓─ ≢│⁸2 ≈─ ₈♃כ♦

╘₉ ≤₈ ⇔─√╘─ │╖ ⇔ ₉ ⌐ ↑↕

╣√ ⅜♃כ♦ ╣ ∫√╟℮⌂ ⌐⌂∫≡™╢⁹ 
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 2-35  ↑ ⅜ ⌐ ⇔≡™⌂™ ─♃כ♦  

 

ᵕ∕─ ( ╡⁸ ⌂ )  

∕─ ─ ≤⇔≡⁸ ─ ⅜ ≤ ⌂╢≤ ⅜☻כ◔╢╣╦ ⇔√⁹

╕√⁸ᵑ⅛╠ᵔ─ ⅜ ⌐ ⇔√ ⁸ ╙☻כ◔√∫⌂≥ ╠╣√⁹

ⅎ┌⁸  2-36 ≢₈ ≤⌂∫√ ₉≤ ⇔√ ⁸│≢♃כ♦ ─

≢ ╪∞ ↑ ─ ⅜♃כ♦ ─ ⌐ ⇔≡™╢⁹↓─ │

⅜ ™↓≤⅜ ─└≤≈≤⌂╢⅜⁸ ─ ─ כ♦

♃≤ ─♃כ♦ ⌐╙ ∆╢≤⁸ ⅜ ≢№╢ ╛⁸

↑ ⌐ ⅜№╢ ╙ ⅎ╢↓≤⅜≢⅝╢⁹↓─╟℮⌐ ─

⅜ ≢⅝⌂™ │₈ ⌂ ₉≤⇔≡ ∫√⁹ 
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 2-36 ⌂ ≢ ≤⌂∫√  ♃כ♦

  

É GeoTechnologies, Inc. 

↑  ♃כ♦

↑  ♃כ♦
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2.3.6.6 ▪ⱪꜞ╩ ™√ ─ ⌐≈™≡ 

(1) 1 ─  

─  

∆╢ ה ╩ ▪ⱪꜞ≢ ⇔⁸ ה ─♃כ♦ ה ה

↑⌂≥─ ╩ ™⁸▪ⱪꜞ◔כ◦ꜛfi─ ♃כ♦╛ ⌐⅛⅛╢ ╩ ⇔⁸

─ ╩ ℮⁹ 

╕√⁸ ╩ ◦☻♥ⱶ⌐ ╡ ╖⁸ ◦☻♥ⱶ≤

▪ⱪꜞ ─ ♃כ♦ ⅜ ⇔ↄ ⅎ╢↓≤╩ ∆╢⁹ 

─◄ꜞ▪ 

◄ꜞ▪ ─ 3 ∕╣∙╣⅛╠⁸ ⌐ ⅜♃כ♦ ⇔⌂™⌂≥─

≢ ↑⅜≢⅝⌂⅛∫√ ╛⁸ ≢─ ⅜ ≢№╢≤ ⇔√ ╩

⇔⁸ ─ ≤⇔√⁹ 

─  

─◄ꜞ▪⌐⅔™≡⁸ ▪ⱪꜞ⅛╠ ה ⌂≥─ ╩ ∫√

╩  2-37⌐ ∆⁹ 

 

 2-37 ─  

  

 21 

 21 

 42 
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 2-37│ ╩ ⇔√ ─ ≢№╢⁹↓─ │ ≤⌂∫≡⅔

╡⁸ ⅜ ⇔≡ ↕╣≡™√⁹↓─ ⌐ ↕╣√∆═≡─ ♃כ♦

⌐ ⇔≡⁸ ⁸ ⁸ ↑⁸ ⌂≥─ ╩ ∫√ ⁸

≢─ │ 10 ─╡√№♃כ♦⁹1√∫№≢ │1 2 ≢№╢↓≤

⅜╦⅛∫√⁹ 

 

 2-37 ─  

 

─ ╩♃כ♦ ▪ⱪꜞ─ ⅛╠◄◒☻ⱳ⁸⇔♩כ

◦☻♥ⱶ⌐ ╡ ╪∞⁹ 

 

 

 2-38 ▪ⱪꜞ─  

 

 2-39│ ≢ ↑⌂⇔⅜ ↕╣√ ─♃כ♦ ≢№╢⁹

─ │⁸ ─ ⌐ ⅜ ™√╘⁸ ↑⌂⇔≤⌂∫≡™╢⅜⁸

─ │⁸ ─ ⌐ ▪ⱪꜞ≢ ↕╣√ ⅜♃כ♦

↕╣⁸ ≥♃כ♦ ⅜♃כ♦ ↑↕╣≡™╢⁹ 

2022 1 14  ( fiכ♪(  
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╕√⁸ ─ ⌐ ∆╢≤⁸ ─ ⅜♃כ♦ ↑⌂⇔ ▪fi

ⱴ♇♅ ⅛╠ ↑№╡⌐ ↕╣≡™╢↓≤⅜╦⅛╢⁹ ─ ╙♃כ♦

⌐ ▪ⱪꜞ≢─ ⅜ ◦☻♥ⱶ⌐ ↕╣≡⅔╡⁸ ▪ⱪꜞ

⅛╠ ◦☻♥ⱶ┼─ ⅜ ⌐ ∆╢↓≤⅜ ≢⅝√⁹ 

 

 2-39 ◦☻♥ⱶ┼ ╩ ⇔√ ─ ↑─  

( ) ─ ↑   ( ) ─ ↑  

 

≤  

1)  ─  

╩♃כ♦ ∆╢ ⁸ ─ꜞ☻♩⅛╠ ─ ╩ ≈↑╢

⌐ ⅜⅛⅛∫√⁹ 

╕√⁸ ↑╩ ℮ ─ ⅜ ↄ⁸ ╩ ╢↓≤⅜№∫√↓≤⅛╠⁸

─√╘⁸ ♃כ♦ ⁸ ↑⌂≥─ ─ ╩ ╠∆↓≤⅜ ≤

⌂╡⁸ ꜞ☻♩─ ┘ ╩ ↕╣≡™╢ ─ ™ ⌐ ⇔√⁹↓╣

⌐╟∫≡ ─ ™ ⅜ꜞ☻♩─ ⌐ ↕╣╢╟℮⌐⌂╡⁸ ⌐

╩ ≢⅝╢╟℮⌐⌂∫√⁹ 

╕√⁸ ↑ ⌐ ⌂Ⱳ♃fi ╩ ╠⇔⁸ ↑─ ╩ ⇔√⁹ 

 

 

É GeoTechnologies, Inc. 
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2) ─  

⁸♃כ♦ ⁸♃כ♦ ⅜♃כ♦ ⇔≡™╢ ⌐⅔™≡⁸ ≢

╩♃כ♦─ ∆╢ ⌐⁸ ╩♃כ♦─ ∫≡ ⇔≡⇔╕℮↓≤⅜№∫√⁹♦

⅜♃כ ⌂∫≡™╢ ≢─ ╩ ∆╢ ⅜№╡⁸ ─ ╩

⇔⁸ ⌂∫≡™╢ ╩ ⇔≡ ≢⅝╢╟℮⌐ ⇔√⁹ 

╕√⁸ ⁸♃כ♦ ⁸♃כ♦ ─♃כ♦ ╩ ╡ ⅎ╢

╩ ∆╢↓≤≢⁸ ⅜ ⇔≡™╢ ≢─ ╩ ╘╢≤≤╙⌐⁸

♃כ♦─≢ ⅜ ⌐≢⅝╢╟℮⌐⇔√⁹ 

 

3) ─ ⌐ ∂√ ─  

─ ⅜ ™ ≢│⁸≥─ ⅜ ╖≢№╢─⅛ ≢⅝⌂ↄ⌂╢↓

≤⅜№∫√⁹ ╖─ ╩♃כ♦ ≢ ≢⅝╢╟℮⌐∆╢⌂≥⁸

╩ ≢⅝╢╟℮⌐∆╢ ⅜№∫√⁹ 

╕√⁸ ≢─ ─ ╩ ⇔⁸ ─ ⌐≥─╟℮⌂

⅜ ≢№╢⅛ ∆╢ ⅜№∫√⁹∕─ ≢⁸ ─ ─

╛ ⌂ ─ ╩ ∫√⁹ 
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(2) 2 ─  

ᵑ ─  

◦☻♥ⱶ≢─ ↑⌐ ⇔√ ⁸≡™≈⌐♃כ♦ ▪ⱪ

ꜞ╩ ∫√ ╩ ⇔⁸ ↑ ╩ →╢↓≤⅜≢⅝╢⅛╩ ∆╢⁹ 

ᵒ ─◄ꜞ▪ 

│⁸ ◄ꜞ▪ ─ ╩ ≤⇔≡

∫√⁹ 

◦☻♥ⱶ⌐⅔↑╢ ─ ─♃כ♦ ↑ │  

2-38─≤⅔╡≢№╢⁹↓─ ⁸ ↑≢⅝⌂⅛∫√ ⌐♃כ♦ ⇔≡ ▪

ⱪꜞ╩ ™≡ ╩ ⇔√⁹ ≤⌂╢ ♃כ♦ ╩  2-39⌐ ∆⁹ 

 

─♃כ♦ 2-38  ↑  

↑   

↑  184 

↑  27 

 211 

 

 ♃כ♦ 2-39 

  

 1 

 7 

30km/h 2 

 1 

 4 

 12 

 27 

 

 

ᵓ ─  

⌐ ∫≡⁸ ≤⌂╢ ╩♃כ♦ ◦☻♥ⱶ≢

⇔⁸ ↑⅜≢⅝⌂⅛∫√ ─ ╩ ∫√⁹ ↑⅜≢⅝⌂⅛∫√ ⌂

╩  2-40⌐ ∆⁹ ↑≢⅝⌂⅛∫√ ⌐ ∂≡⁸ ─♃כ♦ ╛

↑╩ ∫√⁹ 

≢ ▪ⱪꜞ⅛╠ ה ⌂≥─ ╩ ∫√ │ 45⁸

─ │89≢№∫√⁹ 
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 2-40 ↑≢⅝⌂⅛∫√ ≤ ▪ⱪꜞ≢─  

 
◦☻♥ⱶ 

↑≢⅝⌂⅛∫√  
 

 ⅛╠ ╣≡

™╢ 

≢─ ↑ 

⁸⌐♃כ♦ 

⅜ ⇔⌂™ 

─♃כ♦ ┘

≢─ ↑ 

30km/h ⌐ ⅜♃כ♦ ⇔

⌂™ 

─♃כ♦ ┘

≢─ ↑ 

 ⌐ ⅜♃כ♦ ⇔

⌂™ 

─♃כ♦ ┘

≢─ ↑ 

 ⌐ ⅜♃כ♦ ⇔

⌂™ 

─♃כ♦  

┘ ≢─ ↑ 

 ─ ─ ╡ ─ ─  

≢─ ↑ 

 

─ ╩ ∆╢√╘⁸ ▪ⱪꜞ─ ⅛╠ ╩ ⇔⁸

◦☻♥ⱶ⌐ ╡ ╪∞⁹ 

─ ─♃כ♦ ⁸ ─ ⌐ ↕╣√ ─

≢│⁸  2-40─╟℮⌐ ⌐ ⅜ ↕╣≡⌂ↄ⁸ №⅜☻כ◔╢⌂≥⇔⌂↑

∫√⁹ ◄ꜞ▪─ ⌐ ⇔√≤↓╤⁸₈ ⌐⅔↑╢

⌐ ⇔⁸ ╩ ∆╢ ⌐ ∆╢ │ ⇔⌂™₉≤─ ╩ √⁹ 

↓─√╘⁸ ⌐⅔↑╢ ≢ ↑⌂⇔≤⌂∫√ ⌐│⁸

─ ⅛╠ ╩ ≤∆╢ ─⅛℮≤⅛♃כ♦ ╩ ℮ ⅜№╢⁹ 

╕√⁸ ─ ♃כ♦╡╟ ≢⌂™↓≤╙ ≢⅝√⁹ 

 

 2-40 ⅜ ↕╣≡™⌂™ ─  

 

◄ꜞ▪ ─ ─♃כ♦ ↑ ╩  2-41⌐ ∆⁹ 

 

 

É GeoTechnologies, Inc. 
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 2-41 ─ ─♃כ♦ ↑  

↑⌂⇔ ─ 

 
 

↑╩  25 

╩  2 

 27 

 

╩ ⇔√ ╙♃כ♦ ╘⁸ ─ ♃כ♦ 27 ∆═≡

─ ↑⌂⇔⅜ ≤⌂∫√⁹ 

ᵔ ≤  

ᵓ≢ ═√ ─ ⌐⅔↑╢ ⁸│≢☻כ◔─ ≥♃כ♦

─♃כ♦ ⅜ ⅎ⌂™ ⅜№╢√╘⁸ ─ ≤⌂╢ ╩ ∆╢

⅜№╢⁹ 
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2.4 ⌐ ≤⌂╢◖☻♩ ⌐ ╢  

│2021⌐ ⇔√╙─≢№╢√╘⁸ ─ ╛ 2021Ҝ

◦☻♥ⱶ⁸2022Ҝ ה ◦☻♥ⱶ │2021 ─╙─╩ ⇔

≡™╢⁹ 

 

2.4.1 ─▪fi◔כ♩  

⸗♦ꜟ◦☻♥ⱶ─ ⌐ ≤⌂╢◖☻♩ ─ ≤∆╢√╘⁸

─ ─ ◦☻♥ⱶ─ ≤ ⁸ ≤ ה

─ ─ ↑ ⌐≈™≡⁸202111⌐▪fi◔כ♩ ╩ ⇔√⁹ 

▪fi◔כ♩ │47 ⌐ ∫√⁹ 

 

2.4.1.1 ▪fi◔כ♩ ─  

▪fi◔כ♩ │⁸ ⌐ ∆ ⁸ ⌐≡ ⇔√⁹ 

 

(1)  

▪fi◔₈│♩כ ▬ⱡⱬכ◦ꜛfi ⱪ꜡◓ꜝⱶ SIP 2 ◦

☻♥ⱶ≤◘כⱦ☻─ ♃כ♦─ ⌐ ╢⸗♦ꜟ◦☻♥ⱶ⌐

∆╢ ₉─ ≤⇔≡ ℮╙─≢⁸ │ ╩ ≤⇔≡™╢⁹ 

 

 

 

 

 

(2)  

≢│⁸ ⅜ ≤∆╢ ≢ ∆╢ ♃כ♦─

╩ ╢√╘─⸗♦ꜟ◦☻♥ⱶ─ ┘ ╩ ™⁸ ≡─ ⌐

∆╢√╘⌐⁸ ⌂₈ ◦☻♥ⱶ─ ₉ ⌐ ∆╢ ╩

∆╢⁹ 

╕√⁸2020─ ⌐⅔™≡⁸ ─ ⱨ◊כⱴ♇♩⌐│ ─ ⅜

∆╢↓≤╩ ♃כ♦⁸⇔ ─ ⌐≈™≡─ ⅜№∫√↓≤⅛╠⁸ ⱨ◊

─♩♇ⱴכ ⇔╩ ∆╢√╘⁸ ⱨ◊כⱴ♇♩─ ╛ ─

◦☻♥ⱶ⅛╠ ⱨ◊כⱴ♇♩┼─ ⌐≈™≡─ ╩ ℮⁹ 

  

SIP2 ≢│⁸ ╙ ≤⇔√⁸╟╡ ⌂▬fiⱨꜝ ─ ─

⌐ ↑⁸ ⌂ 3 ⌐ ↑⇔≡ ∆╢ ⌂ ─

⁸♦☺♃ꜟ ⌐╟╡ ∆╢ ─ ⌐ ∆╢ ⌐ ╡ ╗⁹ 
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ה (3)  

47  

202111 26 12 13  

 

(4) ▪fi◔כ♩  

  

 2-41 ▪fi◔כ♩  

 

2.4.1.2 ▪fi◔כ♩  

─ ─ ◦☻♥ⱶ─ ≤ ┘

≤ ה ─ ─ ↑ ⌐≈™≡ ╡╕≤╘√ │ ─≤⅔╡

≢№╢⁹ 

 

(1) ─ ◦☻♥ⱶ─ ≤  

1 
─ ─ ◦☻♥ⱶ─ ≤⁸ ⌐≈™

≡ ⅎ≡ↄ∞↕™⁹ 

 

ₒ ₓ 

⌐≈™≡│2015 ⅜14 30% ≢ ╙ ↄ⁸ ™≢2020

⅜11 23% ⁸2018⅜10 21% ≤⌂∫√⁹ 



 

 

 

 
102 

 

  

 

─◦☻♥ⱶ    

ᵑ2015 27  14 30 

ᵒ2016 28  4 9 

ᵓ2017 29  2 4 

ᵔ2018 30  10 21 

ᵕ2019 31 /  6 13 

ᵖ2020 2  11 23 

 47 100 

 

ₒ ₓ 

⌐≈™≡│ 2023 ⅜ 9 19% ⁸ ™≢ 2022 ┘ 2025

⅜8 17% ─ ≤⌂∫√⁹⌂⅔⁸₈ ─ ⅜ ™₉≤ ⇔√

⅜ 9 19% ⁸₈ ─◦☻♥ⱶ⌐ ⇔≡™╢√╘⁸ │ ₉≤

⇔√ │2 4% №∫√⁹ 

 

  

ӡ14 (30%)

Ӣ4

(9%)

ӣ2 (4%)

Ӥ10 (21%)

ӥ6 (13%)

Ӧ11 (23%)

ᵊ 1ᵋ ᷿ḁḎḨ

ӡ2015 ∙ ֩ 27 ∙ ֪

Ӣ2016 ֩ 28 ֪

ӣ2017 ֩ 29 ֪

Ӥ2018 ֩ 30 ֪

ӥ2019 ֩ 31 / ֪

Ӧ2020 ֩ 2 ֪

n=

ӡ2 (4%)

Ӣ8 (17%)

ӣ9 (19%)

Ӥ6 (13%)

ӥ8 (17%)

Ӧ3 (6%)

ӧ9 (19%)

Ө2 (4%)

ᵊ 1ᵋ ᷿ḁḎḨ

ӡ2021 ֩ 3 ֪

Ӣ2022 ֩ 4 ֪

ӣ2023 ֩ 5 ֪

Ӥ2024 ֩ 6 ֪

ӥ2025 ֩ 7 ֪

Ӧ2026 ∙ ֩ 8 ∙ ֪

ӧ ᶍ ᵫ ᵣ

Ө ᷿ḁḎḨᶊ∟ ᵶᶅᵣᶪᵾᶠᴲ

ᶎ

n=
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ₒ ◦☻♥ⱶ─ ☻Ɽfiₓ 

◦☻♥ⱶ─ ┘ ╩ ⇔√ ⁸

◦☻♥ⱶ─ ☻Ɽfi│5 6 ⅜ 50%≤⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4

2 (4%)

5

14 (30%)

6

9 (19%)

7 ∙

6 (13%)

ᵼᶍ

16 (34%)

᷿ḁḎḨᶍ ḁḙḻ

4

5

6

7 ∙

ᵼᶍ

n=

   

ᵑ2021 3  2 4 

ᵒ2022 4  8 17 

ᵓ2023 5  9 19 

ᵔ2024 6  6 13 

ᵕ2025 7  8 17 

ᵖ2026 8  3 6 

ᵗ ─ ⅜ ™ 9 19 

ᵘ ◦☻♥ⱶ⌐ ⇔≡™╢√╘⁸ │  2 4 

 47 100 

☻Ɽfi   

4  2 4 

5  14 30 

6  9 19 

7  6 13 

∕─  16 34 

 47 100 

₈∕─ ₉

─  

─ ⅜⌂™ 9 

◦☻♥ⱶ⌐ ⇔≡™╢√╘⁸ │

 
2 

─ ⇔ 

ᵑ2015 27  
5 

  16 
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(2) ≤ ה ─ ─ ↑  

2 
2020 ≤ ⇔≡⁸ ≤ ה ─

│≥─ ╖╕⇔√⅛  

 

ₒ ≤ ─ ↑ ₓ 

₈∆═≡ ™√₉≤ ⇔√ │ 6 13% ⁸₈∆═≡≢│⌂™⅜⁸

↑│ ╪≢™╢₉≤ ⇔√ │22 47% ≤⌂╡⁸ ─

⌐⅔™≡ 2020 ⅛╠ ↑ ⅜ ╪≢™╢↓≤⅜℮⅛⅜ⅎ╢⁹ 

 

 

ₒ ₓ   

ᵑ∆═≡ ™√⁹ 100  6 13 

ᵒ∆═≡≢│⌂™⅜⁸ ↑│ ╪≢™╢⁹ 22 47 

ᵓ 2020 ≤  18 38 

ᵔ ⅜  1 2 

 47 100 

 

ₒ ≤ ─ ↑ ₓ 

₈ 2020 ≤ ₉≤ ⇔√ ⅜ 29 62% ≤⌂╡⁸

≤ ═╢≤ ─ ↑ │№╕╡ ╪≢™⌂™↓≤⅜℮⅛⅜ⅎ╢⁹ 

 

ӡ6 (13%)

Ӣ22 (47%)

ӣ18 (38%)

Ӥ1 (2%)

ᵊ 2ᵋ ᶇ ᶍ ᵰ

ӡᵸᶘᶅ ᵣᵾᴳ1֩00 ð֪

Ӣᵸᶘᶅᶆᶎᶉᵣᵫᴲ ᵰᶎ

ᶲᶆᵣᶪᴳ

ӣ ᶇ

Ӥ ᵫ

n=

ӡ4 (9%)

Ӣ12 (26%)

ӣ29 (62%)

Ӥ1 (2%)

ᵼᶍ

1 (2%)
ᵊ 2ᵋ ᶇ ᶍ ᵰ

ӡᵸᶘᶅ ᵣᵾᴳ1֩00 ð֪

Ӣᵸᶘᶅᶆᶎᶉᵣᵫᴲ ᵰᶎ

ᶲᶆᵣᶪᴳ

ӣ ᶇ

Ӥ ᵫ

ӥᵼᶍ

n=
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ₒ ₓ   

ᵑ∆═≡ ™√⁹ 100  4 9 

ᵒ∆═≡≢│⌂™⅜⁸ ↑│ ╪≢™╢⁹ 12 26 

ᵓ 2020 ≤  29 62 

ᵔ ⅜  1 2 

ᵕ∕─ │◦☻♥ⱶ ↕╣≡™⌂™  1 2 

 47 100 

 

ₒ ≤ ─ ↑ ₓ 

↑ ≤⇔≡│₈5099%₉⅜ 20 43% ≢ ╙ ↄ⁸ ™≢₈1

49%₉⅜14 30% ≤⌂∫√⁹ ─ ⅜50% ─ ↑

≤⌂∫√⁹ 

 

ₒ ₓ   

ᵑ0  1 2 

ᵒ1 49  14 30 

ᵓ50 99  20 43 

ᵔ100  6 13 

 4 9 

 2 4 

 47 100 

 

ₒ ≤ ─ ↑ ₓ 

↑ ≤⇔≡│₈0%₉⅜ 14 30% ≢ ╙ ↄ⁸ ™≢₈1 49%₉⅜

10 21% ≤⌂∫√⁹ ─ ⅜50% ─ ↑ ≤⌂∫

≡⅔╡⁸ ≤ ═ ™ ↑ ≤⌂∫≡™╢⁹ 

ӡ1 (2%)

Ӣ14 (30%)

ӣ20 (43%)

Ӥ6 (13%)

4 (9%)

∙

2 (4%)

ᵊ ᵋ ᵰ ֩ ֪

ӡ0%

Ӣ1% 49%

ӣ50 ð

Ӥ100 ð

∙

n= 7
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ₒ ₓ   

ᵑ0  14 30 

ᵒ1 49  10 21 

ᵓ50 99  8 17 

ᵔ100  4 9 

 5 11 

 6 13 

 47 100 

 

 

2.4.2 ◦☻♥ⱶ ─◖☻♩  

2.4.2.1 ⸗♦ꜟ◦☻♥ⱶ─ ⌐ ╢◖☻♩  

⸗♦ꜟ◦☻♥ⱶ─ ⌐ ╢◖☻♩ │  2-42─≤⅔╡≢№╢⁹ 

 

 2-42 ⸗♦ꜟ◦☻♥ⱶ─ ⌐ ╢◖☻♩  

 
ה ◦☻♥ⱶ─  

ה ▪ⱪꜞ─  

 

 

ה (♁ⱨ♩►▼▪ ⁸Ɫכ♪►▼▪ )  

ה ה ( ⁸ꜝ▬☿fi☻ ☻ⱦכ◘♪►ꜝ◒⁸ )  

ה ♃כ♦ ╛ ─ ⌐ ℮ )  

 
ה  

ה  

 

 

  

ӡ14 (30%)

Ӣ10 (21%)
ӣ8 (17%)

Ӥ4 (9%)

5 (11%)

∙

6 (13%)

ᵊ 2ᵋ ᵰ ֩ ֪

ӡ0%

Ӣ1% 49%

ӣ50 99 ð

Ӥ100 ð

∙

n= 7
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2.4.2.2 ◦☻♥ⱶ─ ה  

(1)  

≤⇔≡│⁸♁ⱨ♩►▼▪─ꜝ▬☿fi☻ ⁸ ♃כ♦ ┘

Ⱡ♇♩꞉כ♦◒כ♃ GIS◄fi☺fiה ≢ ⌐ ⇔√ ╩ ∆╢◦☻

♥ⱶ ─ ꜝ▬☿fi☻ ה ⁸◦☻♥ⱶ ⁸Ɫכ♪►▼▪─

⅜ ⌐⌂╢⁹ 

⌂⅔⁸ ─ ╩ ∆╢√╘⌐│⁸ ≡─

◦☻♥ⱶ⅜ ─ ה ◦☻♥ⱶ≤ ─ ☺GIS◄fiה♃כ♦

fi╩ ∆╢↓≤≢ ⁸ ⁸ ⁸ ꜡☺♇◒ ╩ ⇔≡ ה ≢⅝╢⁹

⌐⁸ ꜡☺♇◒─ │⁸ ─ ↑ ⌐ ⅜ ∂╢↓≤⅛╠ ≢

⇔√GIS◄fi☺fi─ ⅜ ╕⇔™⁹ 

╕√⁸ ⌐ ╩ ⌐ ♃כ♦⁸│⌐╘√╢∆ ⌐

⅜ ⌂ↄ ◘ⱳכ♩ ⅜ ⇔≡™╢ⱷכ◌כ─ ─GIS◄fi☺fiה♃כ♦

⅜ ╕⇔™⁹ 

(2)  

≢№╢⅜⁸ ⅜ ⇔≡ ≡─ ≢ ≢⅝╢╟℮⌐∆╢

≤⁸ ⅜ ⌐ ∆╢ ─ 2Ɽ♃כfi⅜ ⅎ╠╣╢⁹ │⁸

≢ ∆╢↓≤≢⁸ ≢ ⌐ ≢⅝╢ⱷꜞ♇♩⅜№╢⅜⁸ ≡─

⅜⸗♦ꜟ◦☻♥ⱶ╩ ⌐ ∆╢≤ ⌂▪◒☿☻ ⅜ ⅛╢↓≤⅜ ↕╣

╢√╘⁸▪◒☿☻ ─ ⅜ ╘╠╣╢⁹ │⁸ ≢ ⇔√

╩╙≤⌐⁸ ─ ⌐ ∫√ ╩ ≢⅝╢ⱷꜞ♇♩⅜№╢⅜⁸

⅜ ╩ ∫√ ─ ⅜ ∆╢≤≤╙⌐⁸ ∆╢ ─

⌐ ╩ ∆╢↓≤⅛╠⁸ ≢ ╩ ⇔≡ ╩ ≢⅝⌂ↄ⌂╢♦ⱷꜞ♇♩

⅜ ⅎ╠╣╢⁹ 

ה (3)  

◦☻♥ⱶ ⌐ ∆╢ ⁸♁ⱨ♩►▼▪ה ꜝ─GIS◄fi☺fiה♃כ♦

▬☿fi☻ ⁸Ɫכ♪►▼▪─ ⅜ ⌐⌂╢⁹ 

(4)  

ᵑ ─♃כ♦  

◦☻♥ⱶ≤─♦כ♃ │ ⇔≡™⌂™⅜⁸ ⌐♃כ♦ ⅜ ∂╢

⌐│ √⌂ ⅜ ∆╢⁹ 

 

ᵒ ─♃כ♦ ה  

─♃כ♦ ╛ ╕√│ ─ ⌐╟∫≡│⁸

⅜ ∆╢⁹ 
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2.4.2.3 ▪ⱪꜞ─ ה  

(1)  

≡⇔≥☻ⱦכ◘♪►ꜝ◒ ⇔√ ─☻ⱦכ◘♪►ꜝ◒⁸ ⁸☻ⱴכ♩

ⱨ◊fi ─ ⅜ ⌐⌂╢⁹ ♃כ♦ ┘Ɫכ♪►▼▪─ │◒ꜝ►♪

─☻ⱦכ◘ ⌐ ╕╣≡™╢ ╙№╢⁹ 

ה (2)  

─☻ⱦכ◘♪►ꜝ◒ ⁸☻ⱴכ♩ⱨ◊fi ─ ה

⅜ ⌐⌂╢⁹ ─ ↑ │⁸ ╛ ─

╛ ─ ה ה ⌂≥ ⌐ ∂≡ ∆╢↓≤╙ ⅎ╠╣

╢⁹ 

(3)  

▪ⱪꜞ│⁸ ◦☻♥ⱶ≤ ∆╢↓≤╩ ⇔≡™⌂™⁹ ⌐ CSV ≢

╩ ⇔≡⁸ ╩ ♩►▪▬꜠ꜟⱩכ♥⁹╢∆ ⅜ ≤⌂╢ │⁸

⅜ ≤⌂╢⁹ 

 

2.4.2.4 ⸗♦ꜟ◦☻♥ⱶ─ ⌐ ╢◖☻♩  

(1) ◦☻♥ⱶ─ ה ה  

◦☻♥ⱶ│⁸2022╙ ─ ≤⌂╢⅜⁸◖☻♩╩ ∆╢√

╘⌐│ ◦☻♥ⱶ─ ⁸ ⁸ ╩ ∆╢ ⅜№╡⁸

≢ ≤ ╦╣╢ ╙ ∆╢ ⅜№╢↓≤⅛╠⁸ ╩ ╘√ ⌂

⅜ ≤ ∆╢⁹ 

╕√⁸ ─♃כ♦ ה ╩ ∆╢↓≤≢⁸ ⌐♃כ♦ ∆╢ ⅜

⇔⁸ ♃כ♦⌂ ⅜ ∆╢↓≤⅛╠Ɫכ♪►▼▪ ─ ⅜ ∆╢⁹ 

(2) ▪ⱪꜞ─ ⁸  

⌐⅔↑╢ ◦☻♥ⱶ─ ה ה ╩ ⁸

▪ⱪꜞ─ ╩ ∆╢⁹ ▪ⱪꜞ─ ⁸ ▪◒☿☻ ⁸

☻ⱴכ♩ⱨ◊fi ─ ─ ⁸ ╩ ∆╢↓≤≢⁸ ▪ⱪꜞ⌐ ⌂

⅜ ∆╢⁹ 
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2.4.2.5 ◖☻♩  

⸗♦ꜟ◦☻♥ⱶ─℮∟ ◦☻♥ⱶ─ ⌐ ╢◖☻♩ ⌐≈™≡│⁸Ɽ

fiכ♃ 1⅜ 1 ⌐ ∆╢ ⁸Ɽ♃כfi 2⅜ ⌂ 10 ⌐

∆╢ ⁸Ɽ♃כfi 3│ ⌐ ∆╢ ─ 3 ⌐≈™≡ ╩

™⁸  2-43⌐ ⇔√⁹⌂⅔⁸⸗♦ꜟ◦☻♥ⱶ╩ ↄ⁸ ⌂ ≢ ┘

∆╢⌐│⁸ ⌐⸗♦ꜟ◦☻♥ⱶ╩ ⇔≡ ≡─ ⅜ ≢⅝╢╟℮⌐

╩ ⅎ╢↓≤⅜ ╙ ╕⇔™≤ ∆╢⁹ 

 2-43 ◖☻♩  

 
 Ɽ♃כfi 1 

1  
 

Ɽ♃כfi 2 

10 ⌐  
 

Ɽ♃כfi 3 

⌐  

ꜝ▬☿fi☻ 

GIS ◄fi☺fi 

◖☻♩ 

₃ 

─ꜝ▬☿fi

☻ ╩ ⅜

≢ ≢⅝╢

√╘ ╩ ≢

⅝╢⁹ 

ỏ 

─

⌐ꜝ▬☿fi☻

⅜ ∆╢⁹ 

× 

≡─ ⌐

ꜝ▬☿fi☻ ⅜

∆╢⁹ 

◖☻♩ ₃ 
─ ≢

≢⅝╢⁹ 
ỏ 

─

≢ ⅜

∆ ╢ ⅜ №

╢⁹ 

× 

≡─ ≢

⅜ ∆

╢ ⅜№╢⁹ 

ה

◖

☻♩  

× 

≡─ ⅜

⌐▪◒

☿☻∆╢≤

╩ ⇔≡⁸

⅜ ⅎ╢⁹ 

ỏ 

⌐▪◒☿☻

∆╢ ⅜ ⌂ↄ

⌂╡⁸ ⅜

↕╣⁸

╩ ⅎ╠╣╢⁹ 

₃ 

≡─

≢ ∆╢√╘⁸

≤─ ⅜

≢ ╩

≢⅝╢⁹ 

   ₃ 

─╙

≤⁸ ╩

╙ ⌐ ≢⅝

╢⁹ 

ỏ 

∆╢

≢ ה

◖☻♩⅜ ⅎ

╢⁹ 

× 

≡─ ≢

⌐⌂╡⁸

⅜ ╙ ↄ⌂

╢⁹ 

 

 ꜟכꜙ☺◔☻ 2.4.3

2.4.3.1 ⸗♦ꜟ◦☻♥ⱶ─  ꜟכꜙ☺◔☻

⸗♦ꜟ◦☻♥ⱶ─ │ꜟכꜙ☺◔☻  2-4─≤⅔╡≢№╢⁹2021 │⸗♦ꜟ◦☻

♥ⱶ─ ה ┘ ⱨ◊כⱴ♇♩─ ╩ ∫√⁹2022 │ⱪ꜡♩

♃▬ⱪ◦☻♥ⱶ─ ⁸ ┘ ╩ ™≈≈⁸ ◦☻♥ⱶ─

╩ ∆╢⁹ 2022 ╖ ↓╣╩ ╕ⅎ≡⁸2023 ╟╡ ┘

◦☻♥ⱶ─ ┘ ╩ ℮⁹ 
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2.4.3.2 ─ ◦☻♥ⱶ─ ≤  

◦☻♥ⱶ≢│⁸ ⱨ◊כⱴ♇♩♦כ♃≢ ♦

≥♃כ ה ╩╠╣⧵⁸♃כ♦ ♃כ♦√⇔↑ ╩ ≢⅝╢╟℮⌐ ∆╢

⅜№╢⁹ ╩ ≢⅝╢─│⁸  2-4─╟℮⌐ ◦☻♥ⱶ─ ⅜

∆╢2023 ≢№╢⁹ 

│ 2≈─ ⅜ ⅎ╠╣╢⁹ ⌐⁸ ≡─ ⅜ ⌐ ╩ ⅎ╢

≢№╢⁹ ╙ ≢ ≢⅝╢≤ ╦╣╢⅜⁸ ≡─ ⅜╒╓ ⌐

∆╢√╘⁸∕╣⌐ ∆╢ ⁸ ⁸◦☻♥ⱶ ∆═≡─

╛ ╩ ⌐ ∆╢ ⅜№╢⁹╙℮ ≈│⁸ ◦☻♥ⱶ─

⌐ ╦∑≡ ╩ ⅎ╢ ≢№╢⁹2023 2026 ╕≢⌐ 26 ⅜

◦☻♥ⱶ─ ╩ ⇔≡⅔╡  2-3⁸↓╣⌐ ╦∑≡ ⅜

ⱨ◊כⱴ♇♩♦כ♃┼─ ╩ ∆╢⁹ ◦☻♥ⱶ─ ⌐₈∏╣₉

⅜ ∆╢↓≤⅛╠⁸ ≡─ ≢ ⅜ ∆╢╕≢⌐ ─ ⅜⅛⅛╢⅜⁸

◦☻♥ⱶ ≤ ╦∑≡ ∆╢↓≤≢⁸ ⌐ ═≡ ⌐ ⅎ≡ ≢⅝╢√

╘⁸ ╙ ≤ ╦╣╢⁹™∏╣─ ≢╙ ◦☻♥ⱶ⌐ ╩ ⅎ╢↓≤⅛

╠⁸ ─ ⅜ ∆╢⅜⁸↓─↓≤⅜ ≢ ⅜ ↄ⌂╢ ⅜

№╢⁹ 
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2.5 ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─ ה ה ה  

 

2.5.1 ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ≢─  

2021─⸗♦ꜟ◦☻♥ⱶ ─ ╩ ╕ⅎ≡⁸2022─ⱪ꜡♩♃▬ⱪ◦☻♥

ⱶ ≢│ ─ ╩ ∫√⁹ 

 

2.5.1.1 ↑ ≤ ⌐≈™≡ 

2021─ ⌐≡ ⇔√Ɽꜝⱷכ♃╩ ™≡ 2022 ─ ─

↑ ≤ ─ ╩ ™⁸ ─ ה ⅜ ⌂╢ ≢─

╩ ∫√⁹∕─ ≢⁸ ↑⌐ ⇔√ ⅔╟┘ ≤⌂∫√ ─

≤ ╩ ∫√⁹№╦∑≡ 2022─ ─ ╩⁸ ↑ 90% ⁸

95% ≤⇔√⁹ 

 

2.5.1.2 ⌐≈™≡ 

2021 ⌐ ⌐ ⇔√ ╩ ⌐⁸ ─

⅜ ⌂∫≡™╢↓≤⅜╦⅛∫≡™╢⁹↓╣⌐ ™ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ≢│⁸

⅔╟┘ ↔≤⌐ ─ ⅝↕⅔╟┘ Ɽ♃כfi╩ ≢⅝╢╟℮

⌐ ╩ ∫√⁹2021 ─ ─ ╩ ╕ⅎ≡ Ɽ♃כfi⌐ ─

2 ╩ ⇔√ ≢⁸2022 ─ Ɽ♃כfi─ ╩  2-44─ ╡⌐

⇔√⁹ 

 

(1) Ɽ♃כfi3 -03 

ₒ ≤⇔√ ₓ 

 Ɽ♃כfi1⌐ ⇔⌂™  

 )   

 

ₒ ↑ ₓ 

ᵑ ♦כ♃─ ⅛╠ ⇔√ ◘▬☼─ ╩ ∆╢⁹ 

ᵒ ᵑ≢ ↕╣√ ⌐ ╕╣√ ה♃כ♦ ⌐♃כ♦ ⇔≡⁸

↑ ╩ ∆╢⁹ 
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 2-42 Ɽ♃כfi 3─ ↑ ─▬ⱷכ☺ 

 

(2) Ɽ♃כfi4 - 04  

ₒ ≤⇔√ ₓ 

 ─ ⌐⅔↑╢ ╡  

 

ₒ ↑ ₓ 

ᵑ ♦כ♃─ ⅛╠⁸ Ⱡ♇♩꞉כ♦◒כ♃─ ⱡכ♪╕√

│ ꜞfi◒╩ ∆╢⁹ 

ᵒ ᵑ≢ ⇔√ⱡכ♪╕√│ꜞfi◒ ╟╡⁸ ╩ ™≡ ╩

∆╢⁹ 

ᵓ ᵒ≢ ↕╣√ ⌐ ╕╣√ ה♃כ♦ ⌐♃כ♦ ⇔≡⁸

↑ ╩ ∆╢⁹ 

 

  

 2-43 Ɽ♃כfi 4─ ↑ ─▬ⱷכ☺ 
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№╦∑≡ ≥♃כ♦ ה♃כ♦ ─♃כ♦ ↑─ ╖ ╦∑╙

≤⇔√⁹ 

─♃כ♦ 2-44  ה Ɽ♃כfi 

 

 ♪כ◖
 Ɽ♃כfi 

 

Ɽ♃כfi 

 

Ɽ♃כfi 

1  
 - 03 (β) 

 - 01 (β) 

2   - 03 (β) 

3 ┘   - 03 (β) 

4 ╘ 
 - 03 (β) 

 - 01 (β) 

5 ╘ 
 - 03 (β) 

 - 01 (β) 

6 
┘

╡  

 - 02 (β) 

 - 01 (β) 

7  ╘( )  
 - 03 (β) 

 - 03 (β) 

8 ╘  - 03 (β) 

9   - 02 (β) 

10 ↕   - 02 (β) 

11   - 01 (β) 

12   - 03 (β) 

13   - 03 (β) 

14   - 03 (β) 

15   - 03 - 03 

16 ─   - 03 - 03 

17 
⇔─√╘─ │╖

⇔  
 - 02 - 03 

18   -  -  

19 ╡  
 (β) - 03 

 (β) - 03 

20   (β) - 03 

21   - 03 - 03 

24 Ᵽ☻   - 03 - 03 

25 
─

 
 -  -  

26   -  -  

27   - 02 (β) 

49   - 02 (β) 

50  
 - 03 (β) 

 - 02 (β) 

51  
 - 03 - 03 

 - 02 - 03 

52   (β) - 03 

53 ⇔   - 02 (β) 

54   - 02 (β) 
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 ♪כ◖
 Ɽ♃כfi 

 

Ɽ♃כfi 

 

Ɽ♃כfi 

55 
─ (

)  

 - 03 (β) 

 - 02 (β) 

56 
─ (

╡)  

 - 03 (β) 

 - 02 (β) 

57 ─   (β) - 01 

58   - 03 - 03 

60   (β) - 03 

61   - 02 (β) 

62   - 03 - 03 

63   - 03 - 03 

64  
 (β) - 03 

 (β) - 03 

65  

 - 03 - 03 

 - 02 - 03 

 - 01 - 01 

69  
 - 02 (β) 

 - 01 (β) 

70   - 03 (β) 

71   - 03 (β) 

72   - 03 - 03 

76  
 (β) - 03 

 (β) - 03 

77 ╠∑ ┘  
 - 03 (β) 

 - 02 (β) 

81   - 03 - 03 

82 ─   - 03 - 03 

83 ─   (β) - 03 

84   - 03 (β) 

85   - 03 - 03 

86 ╘   (β) - 03 

87   - 03 - 03 

88   - 03 - 03 

89 │   -  -  

90  
 (β) - 03 

 (β) - 03 

91   (β) - 03 

92   - 03 - 03 

93   - 03 - 03 

94   - 03 (β) 

95 ╘  -  -  

96   -  -  

97   -  -  

98   (β) (β) 

100 
 

 - 03 - 03 
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 ♪כ◖
 Ɽ♃כfi 

 

Ɽ♃כfi 

 

Ɽ♃כfi 

101 
 

 - 03 (β) 

102 
 

 - 03 - 03 

103   -  -  

106 
─ ⌐⅔↑╢ ╡

 
 - 04 - 03 

107 
┘

( ∑)  
 - 03 - 03 

ה 109   -  -  

110   - 03 - 03 

111 
(

╩ ↄ⁹)  
 - 03 - 03 

112 ( )   - 02 - 03 

113 ( )   - 02 (β) 

114 ( )   - 01 - 01 

115  
 - 03 - 03 

 - 01 - 01 

116 ─   - 03 - 03 

117   (β) - 03 

118 
┘

( ∑)  
 - 03 - 03 

119 
( ∑)  

 (β) (β) 

β ⌐≡ ╕√│ ⅜ ─  

כ꜠◓   ↑ ≤↕╣≡™╢  

 

2.5.1.3 ─⌂™  ≡™≈⌐♃כ♦

─♃כ♦ ≤ ▪ⱪꜞ⌐≡ ↕╣√ ╩ ™≡⁸

─ ╩ ∆╢ ╩ ∫√⁹ 

 

2.5.1.4 ─ ⌐≈™≡ 

ⱨ◊כⱴ♇♩⌐≡ ⌐ ╩ ↕╣√↓≤⌐ ™⁸

ה ◦☻♥ⱶ⁸ ▪ⱪꜞ≢╙ ─ ╩ ∫√⁹  
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2.5.2 Ɫכ♪►▼▪ 

2.5.2.1 ◦☻♥ⱶ  

2022 ≢│ √⌐ ◦☻♥ⱶ⅜ ↕╣≡™╢⁹ ◦☻♥ⱶ│

Ᵽכ◘ ⌐≡ ↕╣⁸GPU╩ ⇔≡ ─ ╩ ℮⁹╕√⁸

⌐⅔™≡│ Ᵽכ◘ ⌐≡ Web◘כⱣ ┘ DB◘כⱣ╩ ⇔⁸ ◦☻

♥ⱶ╩ ⇔√⁹ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ ≤ ◦☻♥ⱶ⌐⅔↑╢Ɫכ♪►

▼▪─ ╩  2-44≤  2-45⌐ ∆⁹ 

 

 2-44 ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ─  

 

 2-45 ◦☻♥ⱶ╩ ∆╢Ɫכ♪►▼▪ ─ ⌂  

 

◦☻♥ⱶ 

 

 Ᵽכ◘
─ ⁸WebAPI⌐╟╢ ┘ ⁹ 

DB◘כⱣ 

β  

♪כⱣ≤Ɫכ◘

►▼▪  

▪♇ⱪ꜡כ♪ⱨ□▬ꜟ⌐ ∆╢ ⁸ ⌂≥╩

∆╢⁹ 

Web◘כⱣ 

β  

♪כⱣ≤Ɫכ◘

►▼▪  

┘ ▪♇ⱪ꜡כ♪─ ⁸▪♇ⱪ꜡כ♪ⱨ□▬ꜟ ⁸

─ ⁸DB▪◒☿☻⁸ ♃▬ꜟ─ ⁹ 

 
─ ⁸ ┘ ▪♇ⱪ꜡כ♪ ⁸

◦☻♥ⱶ┼─ ⱨ□▬ꜟ ⁹ 

  

 Ᵽכ◘ Ᵽכ◘

ⱨ◊כⱴ♇♩♦כ♃ 
 

ה ◦☻♥ⱶ 

ה

◦☻♥ⱶ 

◒ꜝ►♪ 

 Ᵽכ◘

▪ⱪꜞ 

▪ⱪꜞ  

☻ⱴכ♩ⱨ◊fi  

♃כ♦ ה  

 

 

 

ה

◦☻♥ⱶ 

◦☻♥ⱶ 

ⱨ□▬ꜟ ה  

 Ᵽכ◘

 (DB◘כⱣ⁸Web◘כⱣ )  
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2.5.2.1 ◦☻♥ⱶ─◘כⱣ  

Ᵽכ◘─Ᵽכ◘ ┘ │ ─≤⅔╡≢№╢⁹ 

Ᵽכ◘ 2-46   

Ᵽ Ẽכ◘ HPCDIY- ERM1GPU4TS 

Ẽ☻Ɑ♇◒  

 CPU AMD EPYC 7413 24C/48T 2.65GHz 

 128GB 

 NVMe 512GB × 2 SSD 3.84TB × 3 

 GPU NVIDIA RTX A5000 24GB GDDR6 PCI Express Gen 4 x16 

Ẽ♁ⱨ♩►▼▪  

 Ubuntu 20.04 LTS 

 ☿◐ꜙꜞ♥▫♁ⱨ♩ Clam AntiVirus  

 Web◘כⱣ♁ⱨ♩ nginx 

 DB◘כⱣ♁ⱨ♩ PostgreSQL 

 βWeb◘כⱣ♁ⱨ♩ ┘ DB◘כⱣ♁ⱨ♩│◖fi♥♫

Docker ≢ ↕∑≡™╢⁹ 

Ᵽכ◘ 2-47   

 ꜟכ♩☻Ᵽ 1. OS▬fiכ◘

2. ⱱ☻♩  

3. NIC ─◓Ⱶfiכ♅  

   NIC2≈≢⁸Active/Standby ╩◓Ⱶfiכ♅─  

   β♅כⱵfi◓ ⁸ ▪♪꜠☻╩  

4. SSH ╩ⱪ♇♩◒☻♦♩כ⸗ꜞ┘  

5. GPUꜝ▬Ⱪꜝꜞ NVIDIA♪ꜝ▬Ᵽ⁸Cuda⁸cuDNN╩▬fi☻♩כꜟ 

5. Docker ╩▬fi☻♩כꜟ 

6. Clam AntiVirus ╩▬fi☻♩כꜟ 

 

2.5.2.2 ◦☻♥ⱶ ─Ᵽכ◘ ⌐≈™≡ 

│Ᵽכ◘  2-47⌐ ↕╣√♁ⱨ♩►▼▪╩▬fi☻♩כꜟ⇔√ ⌐ⱪ꜡♩♃

▬ⱪ◦☻♥ⱶ─ ⌐ ∆╢√╘⁸20229 ⌐ ⌐ ⇔√⁹ 

 

ה 2.5.2.3 ◦☻♥ⱶ 

ה ◦☻♥ⱶ─◦☻♥ⱶ Ᵽכ◘┘╟⅔ │⁸2021 ─

≤ ≢№╢ 2.3.3 ⁹ 
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2.5.3 ◦☻♥ⱶ 

◦☻♥ⱶ│⁸  2-45⌐ ∆ ⌐╟╡ ↕╣√◦☻♥ⱶ≢№╢⁹↓─◦☻♥

ⱶ≢│⁸ ┘ ⌐ ↕╣≡™╢ ה ╩ ה ⇔⁸ ─

╩ ℮◦☻♥ⱶ≢№╢ │  2-48 ⁹↓─◦☻♥ⱶ≢│⁸ ♪ꜝ꜠◖⌐

╟╡ ↕╣√ ⌐ ⇔≡ ╩ ℮↓≤≢⁸ ╟ↄ ה ╩

∆╢↓≤⅜ ≤⌂╢⁹ 

 

 

 2-45 ◦☻♥ⱶ ▬ⱷכ☺ 

 

◦☻♥ⱶ─ ─ ╣≤⇔≡⁸╕∏│ ╩ ™√™ ╛ ╩

⇔⁸Ɽ♁◖fi ⅛╠ GPU◘כⱣ┼─▪♇ⱪ꜡כ♪╩ ℮⁹▪♇ⱪ꜡כ♪↕╣√

┘ │⁸GPU◘כⱣ ≢ ╩ ™⁸ ╛ ─ ה ה

╩ ∫√ ⌐ ⅜ ↕╣╢⁹ ─ ⌐≈™≡│⁸  2-46─╟℮⌐Ɽ♁

◖fi ≢ ∆╢↓≤⅜≢⅝⁸ ⌐ ∂≡ ─ ╩ ≢ ℮↓≤╙≢

⅝╢⁹╕√⁸↓─ ╩ⱨ□▬ꜟ ⇔⁸ ה ◦☻♥ⱶ⌐ ╡

╗↓≤⌐╟╡⁸ ה ◦☻♥ⱶ ≢ ↑╩ ℮↓≤⅜≢⅝╢⁹ 

 2-48 ◦☻♥ⱶ─  

 

┘ ▪♇ⱪ꜡כ♪  

┘ ─ WebAPI  

▪♇ⱪ꜡כ♪  

─  

ה ─ ┘  

─ⱨ□▬ꜟ  

  



 

 

 

 
119 

 

  

 

 

 2-46 ◦☻♥ⱶ ⌐ ↕╣√  

 

  

 
╩ ⇔≡  

( )♩☻◖  
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ה 2.5.4 ◦☻♥ⱶ 

2021─ ⌐≡ ה ╩ ∫√  2-23─ ⌐ ⇔≡⁸

─ ─ ה ╩ ∫√⁹ 

 

≥♃כ♦ 2.5.4.1 ╩♃כ♦ ↑∆╢  

≥♃כ♦ Ⱡ♇♩꞉כ♦◒כ♃╩ ™≡⁸ ─⅔⅔╟∕─ ╩ ≢

∆╢⁹ ↕╣√ ≤ ⌐ ↕╣≡™╢ ─ ╩ ⇔⁸ ⌐

╕╣╢ ╩ ⌐ ≡⇔≥♃כ♦↑ ↑╩ ℮⁹ 

 

2.5.4.2 ─  

▪ⱪꜞ⌐≡ ↕╣√ ─ ה ♃כ♦ ─ ╡ ╖╩ ℮↓≤

≢⁸ ↑╠╣≡™╢ ─♃כ♦ ┼ ⌐ ╩ ℮⁹ 

 

2.5.4.3 ─ ╩ ∆╢  

⌐♃כ♦ ≤№╦∑≡ ╩ ≤∆╢⁹ 
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2.5.4.4  ⱨ◊כⱴ♇♩♦כ♃⌐ ∆╢  

2021 ╟╡ ⇔≡™╢ ⱨ◊כⱴ♇♩♦כ♃ ⌐№╦∑√ ⁸

⁸ ה ─ ⁸ⱨ□▬ꜟ─ ─ ⌐≡ ╩ ℮⁹ 

 

2.5.4.5 ▪fiⱴ♇♅♦כ♃─ ה  

↑≢⅝⌂⅛∫√ ╩▪fiⱴ♇♅♦⁸≡⇔≥♃כ ה ∆╢⁹

─ ≤ ה ─ ╩ ⌐ ⇔⌂⅜╠⁸ ≥♃כ♦

ה ╩♃כ♦ ≢ ↑∆╢⁹ 

 

╩♃כ♦ 2.5.4.6 ⌐ ≢⅝╢  

ה ◦☻♥ⱶ⌐ ⅜♃כ♦ ↕╣≡™⌂™ ⌐ ⇔≡⁸

▪ⱪꜞ⌐≡ ↕╣√ ╩ ⌐ ─♃כ♦ ╩ ℮⁹ 

 

ה 2.5.4.7 ─ ┘  

▪ⱪꜞ⌐≡ ↕╣√ ╩ ╗ ה ─♃כ♦ ╡ ╖╩ ℮↓≤≢⁸

ה ◦☻♥ⱶ┼─ ⅔╟┘ ╩ ≤∆╢⁹ 

 

─♃כ♦↑ 2.5.4.8 ╩ ╩♃כ♦√∫ ≢⅝╢  

ה ◦☻♥ⱶ⌐≡ ↑╩ ∫√ ⁸ ↑ ─ ╩

─♃כ♦√⇔ ╩ ≤∆╢⁹ 

 

2.5.4.9 ⅔╟┘ ╩ ≤∆╢  

⅔╟┘ ↔≤⌐ ─ ה↕⅝ ⌂≥╩ ⌂

╩ ∆╢↓≤≢⁸ ↔≤─ №╦∑√ ה ─ ╩ ≤∆

╢⁹ 

β2022─ ≢│2.5.4.9─ ╩ ⇔≡⁸⸗♦ꜟ ⌐ ⌐ ∫√

⌂ ─ ╩ ⇔√⁹ 
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2.5.5 ▪ⱪꜞ 

2021─ ⌐≡ ה ╩ ∫√  2-24─ ⌐ ⇔≡⁸

─ ─ ה ╩ ∫√⁹ 

 

2.5.5.1 ⱨ◊כⱴ♇♩♦כ♃⌐ ∆╢ ה  

2021 ╟╡ ⇔≡™╢ ⱨ◊כⱴ♇♩♦כ♃ ⌐№╦∑√ ⁸

⁸ ♃כ♦┘╟⅔ ─ ⌐≡ ╩ ℮⁹ 

 

2.5.5.2 ─ ─  

─ ⌐ ⅎ⁸ ─ ╙ ≤∆╢⁹ 

Â  

Â ה ≥♃כ♦ ↄ ⅜♃כ♦ ⇔ ∆  

 

2.5.5.3 ◦☻♥ⱶ≤ ⇔√  

▪ⱪꜞ⌐≡ ⇔√ ╩ ™≡ ╩ ™⁸ ↕╣≡™╢ ╩

↕∑ ─ ╩ ≤∆╢⁹ 
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2.5.6 ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ╩ ™√ ≤  

2.5.6.1 ◦☻♥ⱶ 

 ̧ 2022⌐ ⇔√ ⌐≈™≡ 

(1) ─◄ꜞ▪⌐≈™≡ 

⅜ ⇔√ ─ ◄ꜞ▪  2-49╩ ≤⇔≡ ◦☻♥ⱶ╩

™≡⁸ ⇔√♪ꜝ▬Ⱪ꜠◖כ♄כ─ ⅛╠ ↕╣≡™╢ ה ─ ה

ה ╩ ⇔⁸ ◦☻♥ⱶ─ ╩ ∆╢ ╩ ∫√⁹ 

 2-49 ◄ꜞ▪≤  

  

1  ™ ⌂≥─ GPS─  

2  ▪ⱪꜞ≤─ ─  

 ⌂≥≢─  

 ╛ ─ ⌂≥─ ╩  

 GPS┼─ ⅜ ⌂™ ≢─  

 3D ≤─  

  

65  

[ 24km]  
─  

116  

[ 14km]  
╩ ╗  

 

 ≡™≈⌐♃כ♦─ (2)

ᵑ ─♃כ♦  

♃כ♦─ β ₈ ≥₉♃כ♦ ∆╢ ╩ ⌐ ⇔√⁹ 

ה ♃כ♦ ⅜ ⇔≡™╢  ♃כ♦

ה ♃כ♦ ⅛╠ ⅜ ⇔√⁸ ה  ♃כ♦─

 

ᵒ ≢ ⇔√ ⌐≈™≡ 

─♪ꜝ▬Ⱪ꜠◖כ♄כ  2-50╩ ⇔√⁹ 

 2-50 ♪ꜝ▬Ⱪ꜠◖כ♄כ  

 ⱨ□▬ꜟ  1ⱨ□▬ꜟ  ⱨ□▬ꜟ◘▬☼ ∕─  

♪ꜝ▬Ⱪ꜠◖כ

 כ♄

GNSS ⅝  

MP4 

NMEA 
60  

(1920*1080)  

ќ153,600KB 

1280*720  

ќ 40,960KB 

GPS 
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(3) ─ ⌐≈™≡ 

≢│ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ╩ ⇔⁸  2-47─ ╣≢₈ 1 3₉

─3 ≤⁸ ≤⇔≡₈∕─ ─ 1 3₉─3 ─ ╩ ⇔√⁹ 

 

 

 2-47 ⱨ꜡כ 

 

ה 1  ─ ה ╩ ⇔≡⁸ ה ─ ה ה

⅜≢⅝╢⅛─ ╩ ⁹ 

ה 2  ◄ꜞ▪≢ ⇔√ ה ╩ ⇔≡⁸ ה ─

ה ה ⅜≢⅝╢⅛─ ╩ ⁹ 

ה 3  ⁸ ╩ ה ◦☻♥ⱶ≤

∆╢ ╩ ⁹ 

─⧵ה ─ 1 Ᵽ♇◒◌ⱷꜝ≢─ ─ ⁹ 

─⧵ה ─ 2 ─ ─ ⌐ ∆╢ ⁹ 

─⧵ה ─ 3 ─ ⌐≈™≡─ ⁹ 
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 ̧ 1 ─ ה ╩ ⇔≡─  

⅜ ⇔≡™╢ ה ─ ╩ ⇔≡⁸ ה ─ ה ה

⅜≢⅝╢⅛╩ ⇔√⁹ 

ה 119╩ ⇔≡⁸ ╩ ∫√⁹ ≤⇔≡ ה ─

ה │ ≢№╡⁸ │ 82%≤⌂∫√⁹⌂⅔⁸ ⌐ ⅜ ↕╣

≡™⌂™√╘⁸ ─ │ ⇔≡™⌂™⁹ 

⌐ ╩ ∫√ ╩  2-48⌐ ∆⁹ ∫≡™╢ ─ ה │≢

⅝≡™√⅜⁸ │ ⅜⌂™√╘⁸ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ⌐⅔™≡│⁸

⌐Ⱨfi⅜ⱪ꜡♇♩↕╣√ ⌐⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-48 ─ ╩ ⇔≡ ╩ ∫√  

  

 
╩ ⇔≡  

∞ ᵫ ᵣᵾ
ᶠ ᶊ 
ḟḵḋḐᵴᶫᶅᵣ  ᶅ
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 ̧ 2 ⇔√ ה ╩ ⇔≡─  

◄ꜞ▪≢ ⇔√ ⌐ ⇔≡ ╩ ∫√ ≤ כ♦

♃─ ה ≤ ╩ ⇔√⁹ 

 

 ̧ 2-1 ♃כ♦ ה ─  

♃כ♦ (1) ─  

ה ◄ꜞ▪ ─∆═≡─ ╩ ≢ ⇔⁸♪ꜝ▬Ⱪ꜠◖כ♄כ≢ ╩ ⁹ 

ה ─ ─ ה ╩ ∆╢√╘⁸ ≢ ⁹ 

ה ╩ ∆╢√╘⁸ ╩ ⁹ 

 

◄ꜞ▪↔≤─ ╩  2-51⌐ ∆⁹ 

╛ │ ╟ↄ♦כ♃╩ ≢⅝√⅜⁸ ≢│ ∂ ╩ ╙ ╢

⅜№╡⁸ ⌐ ⅜⅛⅛∫√⁹ 

 2-51 ◄ꜞ▪↔≤─  

 
 

1  

 

2  
   

65

 

116

 

 
0.07km2 0.12km2 3.04km2 0.13km2 2.22km2 23km 14km 

 11.5km 6.6km 16km 8km 12.6km 46km 28km 

 54  52  41  41  31  96  51  

( 1km 

№√╡)  
5  8  3  5  3  2  2  
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(2) ◄ꜞ▪↔≤─ ≤ ─  

╩♃כ♦ ⇔√ ⅛╠⁸ ◄ꜞ▪─ ⁸ ┘ ─ ╩  2-52⌐ ∆⁹ 

 

 2-52 ◄ꜞ▪↔≤─ ≤ ─  

 ↔≤─  ─  

⁸

 

∆═≡─ ╩ ∆╢⌐│ ∂ ╩

╙ ╢ ⅜ ╢√╘⁸ ─ ⌐ ⅜

⅛⅛╢⁹ 

⌐ ╩♩כꜟ ╘≡

⌐ ) ∆╢

≤ ⅜ ™⁹ 

2 ─₈ ₉╛₈ ₉─

√╘⁸ ≢─ ⅜≢⅝⌂™ ⅜№╢⁹ 

≢─ ⁹ 

Ᵽ♇◒◌ⱷꜝ≢─ ⅜

⌂ ╙№╢⁹ 

╛ ─ ⅜ ↄ⁸ ≡─

╩ ∆╢─│ ⌂ ⅜№╢⁹ 

Ᵽ♇◒◌ⱷꜝ╩ ∆╢↓

≤≢⁸ ─ ∞↑≢│

⌂ ╙ ⅜ ⁹ 

 
◄ꜞ▪─ ↕⌐ ⇔≡ ⅜ ⌂ↄ⁸

≢№∫≡╙ ≢ ⅜ ⁹ Ί 

⁸ 

 

─◄ꜞ▪╩ ⌐ ≢

≢⅝╢⁹ 

│ ─ ─╖≢ ╗⁹  

≢│₈350m ≢ 50

₉⌐ ⇔≡⁸ │

₈1.5km ≢ 30 ₉⁹ 

⅜ ∫√ ™ ⅛╠ ╢™ ⌐

√ ⁸◌ⱷꜝ─ ⅜ ™ ⅛∏

⅜ ↄ ╢⁹ ♩fiⱠꜟ─ ≢╙ ≤

╦╣╢⁹  

≢⅝╢∞↑ ╩ ≤⇔≡

∆╢↓≤≢⁸

⅜ ⌐ ℮ ╙№╢⁹ 

─ fi╛⁸ꜛ☺כꜟ◒○╢╟⌐ ⇔√

⁸ ╣√ ⅜ ™⁹ Ί 

∕─  

 

3 №╢ ≢│ ≢ ≡─

─ ─ ╩∆╢─⅜ ⌂ ⅜№

╢⁹ 

╩ ⅎ≡ ∆

╢↓≤≢ ⁹ 

─ ™ ≢│ ∆╢ ─

≢⁸ ─ ⅜ ⌂ ⅜№╢⁹ 

∂ ╩ ⅛ ∆╢

↓≤≢ ⁹ 

∂ ╩ ⁸╕√│Ᵽ♇◒◌ⱷꜝ

╙ ⇔≡─ ╩ ∫√ ⌐⁸ ∂ ה

⅜ ↕╣╢⁹ 

⇔≡ ↕╣√ ה

╩⁸ ─

≤ ⅛╠ ⇔≡

∆╢⁹ 

♩fiⱠꜟ ≢│ GPS─ ⅜ ≢⅝⌂™⁹ Ί 
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 ̧ 2-2 ─≥♃כ♦  

◄ꜞ▪⌐⅔↑╢ ┘ ─ ₈ ⌐₉♃כ♦ ⇔≡ ⇔√ ה

─ ╩ ⌐ ∆╢⁹ 

(1) ─  

⌐╟∫≡┌╠≈⅝⅜№∫√⅜⁸ 1 ⁸ 2 ⁸

⁸ │⅔⅔╟∕ 90% ─ ≤⌂∫√⁹

╛ │ ⅜ ™⅜⁸ ╛fiꜛ☺כꜟ◒○─ ⁸ ⅜ ↄ⌐№╢

↓≤⅜ ≤ ⅎ╠╣╢⁹  2-53⌐◄ꜞ▪↔≤─ ─ ╩╕≤╘√⁹ 

 

 2-53 ◄ꜞ▪↔≤─ ─  

 
 

1  

 

2  
 

 

 

 

 

65

 

116

 

 164 276 57 83 36 369 92 

 146 246 34 76 35 286 57 

 89.0% 89.1% 59.7% 91.6% 97.2% 77.2% 62.0% 

β │ ─♃כ♦ ─ [ ה ≢ ⇔⁸ ≢⅝⌂⅛∫√ │ ]  

 

(2) ─  

≢ ≤⇔√ ╩  2-49⌐ ∆⁹ 

ᵑ₈ ™ ⇔ ₉ ─ ─  

ᵒ₈ ₉₈ ╕╣₉ ─ ─  

 

 

 

 

 

 

 

 2-49 ≤⇔√ ─  

 

│ 80% ≤⌂╡⁸ ╟╡ ™ ≢№∫√⁹↓╣│ ─ כꜟ◒○╛

☺ꜛfi⁸ ⌐╟╡ ≢⅝⌂™↓≤⅜ ≤ ⅎ╠╣╢⁹  2-54⌐◄ꜞ▪↔≤─

─ ╩╕≤╘√⁹ 

  

2022 10 1  ( )♩☻◖  2022 11 9  ( )♩☻◖  

ᵑ ᵒ 
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 2-54 ◄ꜞ▪↔≤─ ─  

 
 

1  

 

2  
 

 

 

 

 

65

 

116

 

 80 165 131 59 41 333 103 

 65 143 93 48 31 240 85 

 81. 3% 86.7% 71.0% 81.3% 75.6% 72.1% 82.5% 

β │ ─♃כ♦ ─ [ ה ≢ ⇔⁸ ≢⅝⌂⅛∫√ │ ]  

 

(3) ╣─  

 

ᵑ ○◒ꜟכ☺ꜛfi ─ ⌂≥  

ќ ⌐ ╛ ≢ ↄ╖╠╣╢⁹ 

ᵒ ⌐ №∑  

ќ ⌐ ╛ ≢ ↄ╖╠╣╢⁹ 

ᵓ ⅜ ™ 

ќ ♩fiⱠꜟ⌂≥⁸ ™≤↓╤⅛╠ ╢™≤↓╤⌐ ╡ ╦╢ ⌐◌ⱷꜝ─

⅜ ⌐ ╦⌂™√╘ ⅝╢⁹ 

ᵔ ↄ─ ─  

ќ ™ ⌐№╢ ⅜ ─╙─≤⇔≡ ↕╣≡⇔╕℮⁹ 

ᵕ ⅜ ™ 

ќ ₈ ┘ ₉⅜ ⌐ ↕╣≡™╢⁹ 

≢ ↄ╖╠╣╢⁹ 

ᵖ ⱨ꜡fi♩◌ⱷꜝ≢│ ⅜ ⇔™  

ќ ─ ⌐№╢₈ ₉ ⅜№╢⁹ 

 

⌐⅔↑╢ ╣─ ─ ╩  2-50⌐ ∆⁹ 

 

 

ᵑ ─ ╣  

ᵒ ○◒ꜟכ☺ꜛfi ⌂≥  

ќ ⌐╟╡ ╣≡ ⅎ⌂™⁹ 

ᵓ ⌐₈ ₉  

ᵔ ↄ─ ─  

 

⌐⅔↑╢ ╣─ ─ ╩  2-51⌐ ∆⁹ 
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 2-50 ╣─  

 

 

  

ᵑ ᵒ 

ᵓ ᵕ 

ᵖ

 

2022 11 9  ( )♩☻◖  2022 11 9  ( )♩☻◖  

2022 10 1  ( )♩☻◖  

2022 10 29  ( )♩☻◖  

2022 12 17  ( )♩☻◖  
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 2-51 ╣─  

 

 ̧ 2-3 ─≥♃כ♦  

◄ꜞ▪⌐⅔↑╢ ┘ ─ ₈ ⇔√ ה ₉⌐ ⇔≡ ⇔ↄ

⇔√ ╩ ⌐ ∆╢⁹ 

(1) ─  

◄ꜞ▪95% ≤⁸ ≢⅝√╙─⌐≈™≡─ │ ™ ≤⌂∫√⁹  2-55⌐

◄ꜞ▪↔≤─ ╩╕≤╘√⁹ 

 2-55 ◄ꜞ▪↔≤─ ─  

 
 

1  

 

2  
 

 

 

 

 

65

 

116

 

 146 246 34 76 35 286 57 

 144 241 34 74 34 274 55 

 98.6% 97.9% 100.0% 94.8% 97.1% 95.8% 96.5% 

β │ ⌐♃כ♦ ⇔≡ ⇔ↄ ≢⅝√  

(2) ─  

╩ ⅝ 98% ≤ ™ ⌐⌂∫√⁹ ≢│ ⅜ 6 №╡⁸

⅜ ⌂™↓≤⅛╠80%≤⌂∫√⁹  2-56⌐◄ꜞ▪↔≤─ ╩╕≤╘√⁹ 

 2-56 ◄ꜞ▪↔≤─ ─  

 
 

1  

 

2  
 

 

 

 

 

65

 

116

 

 65 143 93 48 31 240 85 

 65 143 93 45 25 235 84 

 100.0% 100.0% 100.0% 93.8% 80.7% 97.9% 98.8% 

β │ ⌐♃כ♦ ⇔≡ ⇔ↄ ≢⅝√  

ᵑ 

2022 10 19  ( )♩☻◖  
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(3) ─  

 

ᵑ ○◒ꜟכ☺ꜛfi ─ ╛ ⌐ ╣╢  

ќ ⌐ ╛ ≢ ↄ╖╠╣╢⁹ 

ᵒ №∑╛ ╣  

ќ ⌐ ╛ ≢ ↄ╖╠╣╢⁹ 

 

⌐⅔↑╢ ─ ─ ╩  2-52⌐ ∆⁹ 

 

 

ᵑ ─ ╣  

ᵒ ⌐₈ ₉  

ᵓ ⇔√ ≤  

 

⌐⅔↑╢ ─ ─ ╩  2-53⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 2-52 ─  

 

 

 

 

 

 

 

 

 

 

 2-53 ─  

2022 10 19  ( )♩☻◖  2022 10 29  ( )♩☻◖  

2022 11 9  ( )♩☻◖  2022 11 9  ( )♩☻◖  

ᵑ ᵒ 

ᵑ ᵓ 
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 ̧ 2-4 ─≥♃כ♦  

(1) ◄ꜞ▪≢─ ─  

◄ꜞ▪≢ ⌐╟╢ ≤ ה ─♃כ♦

╩ ⇔√⁹ ⅜0 9m10m ≤⌂╢ │⁸  2-57⌐≈

™≡│ 23%55%⁸  2-58⌐≈™≡│ 35% 88%≢№╡⁸◄ꜞ▪⌐╟╢┌╠≈

⅝⅜ ╠╣√⁹ 

 2-57 ◄ꜞ▪≢─  

 
 

1  

 

2  
 

 

 

 

 

65

 

116

 

0 9m 59  120  14  41  8  68  19  

10 19m 58  96  10  24  18  135  23  

20 29m 17  21  5  8  6  52  9  

30m  10  4  5  1  2  19  4  

0 9m─  41.0% 49.8% 41.2% 55.4% 23. 5% 24.8% 34.5% 

 

 2-58 ◄ꜞ▪≢─  

 
 

1  

 

2  
 

 

 

 

 

65

 

116

 

0 9m 39  65  64  29  22  84  34  

10 19m 15  59  28  16  3  127  41  

20 29m 5  16  1  0  0  24  8  

30m  6  3  0  0  0  0  1  

0 9m─  60.0% 45.5% 68.8% 64.4% 88.0% 35.7% 40.5% 

 

(2) ─ ≤  

⅜ ∆╢ ╩  2-59⌐ ∆⁹ 
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 2-59 ─ ≤  

 ─   

ᵑ 

≢│ ™ ─ ≢ GPS─

⌐┌╠≈⅝⅜ ↄ⁸ ─

⌐∏╣⅜ ∂╢√╘⁸ ה ה

─ ⅜ ⅜╢⁹ 

 ₈  2- 54 1  ꜟ

₉♩כ ⁹ 

─ ™ ⅜ ⁹ 

β ─ ⅜ ╕∫√ ─

─ ⌐≈™≡⁸₈  2- 55  

GPS≤ RTK ₉ ⁹ 

ᵒ 

⁸GPS─ ─♃▬Ⱶfi◓ ╣

⌐╟╡⁸ ─ ╟╡ ╤⌐ ⱷ

 ⁹╢╣∏ꜟ♩כ

≢ ⅜ ⅝ↄ⌂╢  

βGPS─ │ 1 ↔≤─√╘⁹ 

⌐ ⇔≡─ ─∏╣│ 0 20m

⅜ ─√╘⁸ ⌐ 11m ╩⅛

↑╢↓≤⅜ ⁹ 

ᵓ 

↕╣√ ה ⅜⁸

◌ⱷꜝ ⅛╠ 10m ╣≡

™╢ ⁸ ה ╕≢─ ⅜

⇔ↄ ≢⅝∏⁸ ⅜ ⅝ↄ⌂╢⁹ 

⇔√ ⅛╠⁸10m ⌐ ∫≡™

╢ ה ╩ ∆╢↓≤⅜

◦☻♥ⱶ─ ⁹ 

ᵔ 

─╒⅛⌐⁸ ≢ ⅜ ⅝

ↄ⌂╢ ≤⇔≡ ─╟℮⌂↓≤⅜

ⅎ╠╣╢⁹ 

 ᵑ ─ ⅜ ↄ⁸ ⅜ ╡≠

╠™⁹ 

 ᵒ ≤ ─ ⅜ ⅝≠╠™⁹ 

ᵑ         ᵒ 

 

 

  

2022 12 16  ( )♩☻◖  
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ₒ ╩ ╘╢↓≤⌐╟╢ ─ ₓ 

 2-54│ ≢№╢ 1 ╩ ⇔√ ─ GPS─ ╩ ⌐

⇔√╙─≢№╢⁹ ™ ⌂≥─ ≢GPS ─┌╠≈⅝⅜ ⅝ↄ⁸ ╩

⇔√╟℮⌂ ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-54 1  ♩כꜟ 

  

 
╩ ⇔≡  

 
╩ ⇔≡  
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ₒ ╩ ╘√ ─ ─ ₓ 

 2-54⅛╠ ⅛╢╟℮⌐⁸GPS│ ─┌╠≈⅝⅜ ⅝ↄ⁸ ⌐ ╩ ╓⇔

≡™╢≤ ⅎ╠╣╢⁹∕↓≢⁸ ─ ™ RTK ≢─

┘⁸ 3 ♃כ♦ DMP ♃כ♦ ╩ ⇔√ ╩ ⇔√⁹ 

 

ᵑRTK ╩ ⇔√  

GPS≤RTK╩ ⇔≡ ∂ ≢ ╩ 24 ⇔⁸ ⌐ⱪ꜡♇♩

⇔√╙─╩  2-55⌐ ∆⁹ 

GPS│ ─ ⌐ⱪ꜡♇♩↕╣≡™≡ ⅛╠─∏╣⅜ ⅝™⅜⁸RTK│

─ ≤╒╓ ™ ⌐ⱪ꜡♇♩↕╣≡™≡⁸ │ ⌡2m ⌐ ╕╢

≤⌂∫√⁹ 

RTK ╩ ∆╢↓≤≢╟╡ ⌂ ╩ ≢⅝╢≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2-55  GPS≤RTK  

ᵒ 3 ╩♃כ♦ ⇔√  

DMP ─ ≤ ─CSVⱨ□▬ꜟ 3 ☿Ⱪ◘─♃כ♦

♇♩ ─ ╩ ™⁸ ⌂ ≤─ ╩ ⇔√⁹ 

⌂⅔⁸DMP ╩♃כ♦─ ⌐ ╡ ╗√╘⁸ ─ ╩ ∫√⁹ 

  Ῥ 1≈─ ⌐ ⇔ ⅜ №╢√╘⁸1≈─ ↔≤⌐ 1 ╩ ∆╢⁹ 

  ῭ CSV⌐ ↕╣≡™╢ ╩⁸ ─ Exif ≤ ↑╢⁹ 

  ΅ ─ ┘ ─ ─ ⅛╠ ╩ ∆╢⁹ 

╩ ∫√  2-56⁸ │ ⌡ 2m ⌐ ╕∫√⁹↓─↓≤⅛

╠⁸ ⌂ ╩ ∆╢↓≤≢⁸ ─ ─

╩ ╘╢↓≤⅜≢⅝╢≤ ⅎ╠╣╢⁹ 

 

RTK 

GPS 

 
╩ ⇔≡  
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 2-56 DMP ─♃כ♦  

  

ᶍוֹ ᵫ  Ǝ
ᶚᶛ ᶉ∞ ᶊ 
ḟḵḋḐᵴᶫᶅᵣ  ᶅ

 
╩ ⇔≡  
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 ̧ 3 ה ◦☻♥ⱶ≤─  

≢ ⇔ↄ ♃כ♦√╣↕ ה ╩ ה ◦☻♥

ⱶ⌐ ⇔⁸ ↑⅜≢⅝╢⅛≥℮⅛ ╩ ⇔√⁹ 

ה ↑ ↑⅜≢⅝√ ⁹ 

ה   ↑↕╣√╙──℮∟⁸ ⇔ↄ ↑↕╣≡™╢ ⁹ 

↑╩ ℮ ≢⁸ ≤⇔√╙─╩  2-60⌐ ∆⁹ 

 2-60 ≤⇔√  

─   

⅜ ↕╣≡™╢ ─₈

₉⁸₈ ₉ 

≢ ⅜ ↕╣≡™╢

⁸ ⅜ ≤⌂∫≡™╢√╘⁹ 

₈ ₉─  
⌐ ⅛╣≡⅔╡⁸ ⅜ ⌂√

╘⁹ 

─ ₈ ⇔ ₉⁸₈

₉⁸₈ ₉  

─ │ ⅜

⌂√╘⁹ 

─ ₈ ₉  
─ ─ ⅜ ≢│⌂ↄ⁸ ≢

│ ⅜ ⇔™√╘⁹ 

 

─ ↑  2-61─ ╡⁸ ↑ │ 80% ⁸ ⌐≈™≡╙

85% ≤⌂∫√⁹╕√⁸ ─ ↑  2-62⌐≈™≡╙⁸ ↑ │

90% ⁸ │100%≤⌂∫√⁹ 

↑⅜≢⅝⌂™ │⁸ ה ⅜ ⌐№╢√╘≢№╡⁸↓╣│

─ ⌐╟╢╙─≢⁸ ≢─ ╩ ↕ↄ≢⅝╣┌ │

∆╢≤ ⅎ╠╣╢⁹ 

 2-61 ─ ↑  

 
 

2  

 

 

 

 
65  

 102 26 9 41 

↑  83 24 9 39 

↑  81.4% 92.3% 100% 95.1% 

 78 21 9 39 

 94.0% 87.5% 100% 100% 

 2-62 ─ ↑  

 
 

2  

 

 

 

 
65  

 53 10 7 74 

↑  49 10 7 68 

↑  92.5% 100% 100% 91.9% 

 49 10 7 68 

 100% 100% 100% 100% 
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 ̧ ∕─ ─ 1 Ᵽ♇◒◌ⱷꜝ≢─  

♪ꜝ▬Ⱪ꜠◖כ♄כ─Ᵽ♇◒◌ⱷꜝ╩ ⇔⁸ⱨ꜡fi♩◌ⱷꜝ≢│ ⅜ ⇔™

⌐ ↕╣√ ╩ ⇔≡⁸ ⅜ ⅛ ⇔√⁹ ╩  2-57⌐ ∆⁹ 

ᵑ ─ ─₈ ₉ ⁹ 

ᵒ ≤│ ⅝⌐ ↕╣≡™╢₈ ┘ ₉ ─ ⁹ 

 

ᵑ                       ᵒ 

 

 

 

 

 

 

 

 

 

 2-57 ⱨ꜡fi♩◌ⱷꜝ≢│ ⅜ ⇔™  

 

≤⇔≡⁸ⱨ꜡fi♩◌ⱷꜝ≢│ ⌂ ╙ ⌐ ⅜ ≢№╡⁸ ─

┘ ╙ ≢№╢↓≤⅜ ⅛∫√⁹ ⌐≈™≡│⁸Ᵽ♇◒◌ⱷꜝ⌐ ╦

∑√꜡☺♇◒╩ ╗↓≤≢ ≢№╢≤ ⅎ╠╣╢⁹ 

  

2022 12 17  ( )♩☻◖  2022 12 17  ( )♩☻◖  
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 ̧ ∕─ ─ 2 ( )─  

⌐│ ⅜ ∆╢√╘⁸ ◦☻♥ⱶ≢↓─ ╙ ≢⅝╢↓≤⅜

╕⇔™≤ ⅎ╠╣╢⁹ │⁸ ≢ ⌂ ─ ╟╡⁸ ─

⅝─ ⅜ ⅛≥℮⅛─ ≤⌂╢⁹ 

≢│⁸♪ꜝ▬Ⱪ꜠◖כ♄כ≢ ↕╣√ ⌐ ⇔⁸ ⌐ ⇔≡ ╩

™≡™╢ ╩⁸ ⇔ↄ ≤⇔≡ ≢⅝╢⅛≥℮⅛─ ╩ ⇔√⁹ ⌐

™√▪ꜟ◗ꜞ☼ⱶ│⁸ ⌐╟╡ ≢⅝√ ─ ─ ⌐╟╡⁸

⅛≥℮⅛╩ ∆╢╙─≤⌂╢⁹↓─▪ꜟ◗ꜞ☼ⱶ⌐╟╡⁸ ≤⌂╢ ─ ⁸

┘ ≤⌂╠⌂™ ─ ╩  2-58⌐ ∆⁹ 

 

    ≤⌂╢ ─               ≤⌂╠⌂™ ─  

 

 

 

 

 2-58 ⅝ ▪ꜟ◗ꜞ☼ⱶ⌐╟╢  

 

─▪ꜟ◗ꜞ☼ⱶ⌐╟╢ ⅝ ─ ┘ ╩ ↔≤⌐ ⇔

√╙─╩  2-63⌐ ∆⁹ ≤⌂╢ ─ ≢85%≤⌂∫≡™╢⅜⁸↓╣

⌐≈™≡─ │ 90%╩ ⅎ≡⅔╡⁸ ⌐ ⇔≡ ⌐ ↕╣≡™╢ ≢

№╣┌⁸ ▪ꜟ◗ꜞ☼ⱶ⌐╟╢ ─ ⅝─ │ ≢№╢≤ ⅎ╠╣╢⁹ 

 2-63 ⅝ ─ ┘  

     
 

 
 

 1,165 74 68 145 14 1,466 

 1,134 73 66 133 12 1,418 

 97.3% 98.6% 97.1% 91.7% 85.7% 96.7% 

 

 

  

( )♩☻◖  
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 ̧ ∕─ ─ 3  

(1) ─ ╖ ╡⌐≈™≡ 

─ ╖ ╡ ⌐≈™≡⁸OCROptical Character Recognition

≤ ─ 2 ⅜ ⅎ╠╣╢⁹OCR │ 2021≢ ⇔√

√╘⁸2022│ ⌐≡ ╖ ╡─ ╩ ⇔√⁹ 

≢─ ╖ ╡│⁸ ⁸ ⁸ ─ 3☻♥♇ⱪ

╩ ℮⁹↓╣╠ 3☻♥♇ⱪ─℮∟⁸ ≢│ ⁸ ─☻♥♇ⱪ⌐≈™≡⁸

─ ╩ ∫√⁹ ☻♥♇ⱪ─ ╣ ┘ ─☻♥♇ⱪ╩  2-59⌐ ∆⁹ 

 

 2-59  

(2) ╖ ╡⸗♦ꜟ≤  ≡™≈⌐♃כ♦

─ ⸗♦ꜟ⌐≈™≡│⁸ ◦☻♥ⱶ2▬◔ה ─ ⸗

הꜟ♦ ⸗♦ꜟ╩ ⇔√⁹ 

⁸│♃כ♦  2-60⌐ ∆≤⅔╡⁸ ⸗♦ꜟ≤ ⸗♦ꜟ↔≤⌐ ⇔

√⁹ ⌐│5,367⁸ ⌐│10,237─ ╩♃כ♦ ⇔√⁹ 

 

 

 

 

 

  ♃כ♦ 2-60 

 
2 ◦☻♥ⱶה◔▬│ ⌐ ╩ ↄ IT ⁹ 

ⱱכⱶⱭכ☺ https://www.systemk.co.jp2023/2/17 

 

( )♩☻◖  

( )♩☻◖  
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(3) ⌐≈™≡ 

─ ╩  2-64⌐ ∆⁹↓↓≢⁸ │⌐♃כ♦ ♃כ♦ ⅜ ™

 2-61╩ ⇔⁸ ⅜♃כ♦ ⌐№╢╙─≤⇔√⁹ ה ≥

∟╠≢╙ ⅜95%╩ ⅎ╢ ≤⌂∫√⁹ 

 

 ♃כ♦ 2-61 

 2-64  

♃כ♦     

 94 92 97% 

 86 83 96% 

 

(4)  

≢ ⇔√ ╡⁸ ┘ ≢ ⇔√ ╡⌐≈™≡⁸∕╣∙╣

 2-62≤  2-63⌐ ∆⁹ 
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