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ր䫟峮םյ銶峮ց
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ր䫟峮םյ銶峮ց

• 颯嶎עրNotes on Programming in Cցכ־銧ַי
• ־ח2סהֹסٜ٭ٜסח6ג䬠銧ך╈סא妣ֿؠؕق٬C٬ع٭فٞ

ֹא㛡ֿכ׆כ銧蜗גױ榟

• ր䫟峮ց
• כ׆了⮭יזמ⥼䘶ימכ◄ֵ

• ր銶峮ց
• ㉺危יז✳յ丗٬ꄈ٬ꄆ٬Ꝏכ׆־עלם

• ր㲔꤀ס敯媲٬敯䛜湳כ׆ցր杯敯䤧䭂כ׆ցכ鉮ꃿַי



䘶⥼יזמ⮭了ַם



◄㲔יזמ⮭了



ַג٤حؕסغ٭ؤ :❆
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ַג٤حؕסغ٭ؤ :❆

˟ֹאֹֿגء٤ٛذؠؒنٛ

• ր־؆ם娘ַյד־؆םյ☪דء٤ٛذؠؒنٛ׃ց
• ր䫟峮ցס㓊ت٭آַם⭳㛡ַ

•Ⲗ冽氳ם僗Ⲗء٤ٛذؠؒنٛם车ַַג
• 扛䙫⽏ַםׂגמء٤ٛذؠؒنٛם
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ַג٤حؕסغ٭ؤ :❆

銶峮מٜ٭ص湳מغ٭ؤ׀ךֿכ׆㵚ր◄㲔ց

• ꄆ邾־ֵעغ٭ؤ

• 䐠梪氳邾ꥭ䈱־ַׂסלע

• ⮵榫־ֵעغ٭ؤַםַי

• ־ַי㱤ע釨硜ء٤ؔظ٭ؤ

• ־ַםע٭ؙٚמغ٭ؤ

• etc...
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ַג٤حؕסغ٭ؤ :❆

ꄆ邾־ֵעغ٭ؤ

• phpcpd :ٜ٭ص
• Copy/Paste Detector (CPD) for PHP code.

• 2023䇗1僖גזױיهؕ٭ؓמ˟

• ׂי⭳吾غ٭ؤًمؤ
• Don˖t Repeat Yourselfׂעכ銧٬٬ֿ

• 澬ך泘釱עغ٭ؤס㵚霄ג⭳յ吾ךסַםעך䖾䑒ֿغ٭ؤًمؤ
鏀ֹױײי
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ַג٤حؕסغ٭ؤ :❆

ꄆ邾־ֵעغ٭ؤphpcpd 4.1.0 by Sebastian Bergmann.

Found 184 clones with 9893 duplicated lines in 142 files:

- /app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:166-524 (358 lines)
/app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:170-528

~~~~~~~~~~

- /app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:321-561 (240 lines)
/app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:334-574

~~~~~~~~~~~

- /app/xxxxxx/controllers/xxxxxx.php:909-1084 (175 lines)
/app/xxxxxx/controllers/xxxxxx.php:1247-1422

~~~~~~~~~~

8.41% duplicated lines out of 112932 total lines of code.
Average size of duplication is 54 lines, largest clone has 358 of lines

184⠕סꄆ邾غ٭ؤ吾⭳ն142ٜؕؒنյ⺬銶9,893车ֿ㵚霄
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ַג٤حؕסغ٭ؤ :❆

ꄆ邾־ֵעغ٭ؤphpcpd 4.1.0 by Sebastian Bergmann.

Found 184 clones with 9893 duplicated lines in 142 files:

- /app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:166-524 (358 lines)
/app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:170-528

~~~~~~~~~~

- /app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:321-561 (240 lines)
/app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:334-574

~~~~~~~~~~~

- /app/xxxxxx/controllers/xxxxxx.php:909-1084 (175 lines)
/app/xxxxxx/controllers/xxxxxx.php:1247-1422

~~~~~~~~~~

8.41% duplicated lines out of 112932 total lines of code.
Average size of duplication is 54 lines, largest clone has 358 of lines

Fatח־ꄆ邾٬٬٬ٚ٭ٞع٤ؤג
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ַג٤حؕסغ٭ؤ :❆

ꄆ邾־ֵעغ٭ؤphpcpd 4.1.0 by Sebastian Bergmann.

Found 184 clones with 9893 duplicated lines in 142 files:

- /app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:166-524 (358 lines)
/app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:170-528

~~~~~~~~~~

- /app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:321-561 (240 lines)
/app/xxxxxx/xxxxxx/xxxxxx/xxxxxx.php:334-574

~~~~~~~~~~~

- /app/xxxxxx/controllers/xxxxxx.php:909-1084 (175 lines)
/app/xxxxxx/controllers/xxxxxx.php:1247-1422

~~~~~~~~~~

8.41% duplicated lines out of 112932 total lines of code.
Average size of duplication is 54 lines, largest clone has 358 of lines

112,932车ס╈յꄆ邾ֵֿ8.41%עغ٭ؤגז
ꄆ邾סغ٭ؤ䇖㏯车丗54ע车ךյ僃㛻358车ֿꄆ邾ַי



18

ַג٤حؕסغ٭ؤ :❆

ꄆ邾־ֵעغ٭ؤ

• 稀غ٭ؤ车丗: 112,932

• ꄆ邾غ٭ؤ曍: 8.41%

• ꄆ邾غ٭ؤ车丗: 9,893

• ꄆ邾סغ٭ؤ⠕丗: 184

• ꄆ邾ֿغ٭ؤ規ٜؕؒنױ丗: 142
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ַג٤حؕסغ٭ؤ :❆

䐠梪氳邾ꥭ䈱־ַׂסלע

• terryyin/lizard :ٜ٭ص
• Lizard is an extensible Cyclomatic Complexity Analyzer for many 

programming languages(PHP♓㛙ס銧鏤鉮冪׀ךPythonٜ٭صס)

• 䐠梪氳邾ꥭ䈱銶峮׀ך

• 䐠梪氳邾ꥭ䈱
• if/else, for, switchסלם丗銶峮

• 䧗嘅ס־邾ꥭׄדלֿغ٭ؤ
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ַג٤حؕסغ٭ؤ :❆

䐠梪氳邾ꥭ䈱־ַׂסלע

䐠梪氳邾ꥭ䈱 邾ꥭס敯䛜 岜⪌澬曍ءف

10♓┖ ꪜ䅻מ荁ַ啶鵰 25%

30♓┕ 啶鵰氳ֵؠتٛם 40%

50♓┕ 耆⺎┘عتط 70%

75♓┕ ׳鏰⟣塜榟㚺催ם־ַ 98%
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ַג٤حؕסغ٭ؤ :❆

䐠梪氳邾ꥭ䈱ע

• terryyin/lizard :ٜ٭ص
• Lizard is an extensible Cyclomatic Complexity Analyzer for many 

programming languages(PHP♓㛙ס銧鏤鉮冪׀ךPythonٜ٭صס)

• 䐠梪氳邾ꥭ䈱銶峮׀ך

• 䐠梪氳邾ꥭ䈱
• if/else, for, switchסלם丗銶峮

• 䧗嘅ס־邾ꥭׄדלֿغ٭ؤ

=========================================================================================
!!!! Warnings (cyclomatic_complexity > 15 or length > 1000 or parameter_count > 100) !!!!
================================================
NLOC    CCN   token  PARAM  length  location

------------------------------------------------
247     63   2436      0     353 aaaaAction@41-393@./xxxxx/controllers/zzzzController.php
139     41   1272      0     202 bbbbAction@625-826@./xxxxx/controllers/zzzzController.php
124     39   1018      0     161 ccccAction@77-237@./xxxxx/controllers/zzzzController.php
81     37    351      1      84 xxxx@840-923@./xxxx/xxxx/Controller/xxxx/Abstract.php
152     37   1086      0     197 xxxxAction@21-217@./xxxx/xxxx/xxxx/xxxxController.php
143     36   1110      0     197 xxxxAction@740-936@./xxxx/xxxx/xxxxController.php
150     35   1516      0     223 xxxxAction@33-255@./xxxx/controllers/xxxxController.php
63     34    741      1      72 xxxx@16-87@./xxxx/xxxx/xxxx/xxxx/xxxx/xxxx.php
81     34    917      0     106 aaaaAction@229-334@./yyyy/controllers/yyyyController.php
110     31   1071      0     143 xxxxAction@20-162@./xxxx/controllers/xxxxController.php
75     30    753      0     108 bbbb@79-186@./xxxx/controllers/yyyyController.php
97     29    926      0     127 ccccAction@609-735@./xxxx/controllers/yyyyController.php

==========================================================================================
Total nloc Avg.NLOC AvgCCN Avg.token Fun Cnt Warning cnt Fun Rt   nloc Rt
------------------------------------------------------------------------------------------

33248      16.3     2.3      104.2     1743           11      0.01    0.05

䐠梪氳邾ꥭ䈱ֿ63˟
˟┕♓岜⪌澬曍70%ءف
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ַג٤حؕסغ٭ؤ :❆

䐠梪氳邾ꥭ䈱ע

• terryyin/lizard :ٜ٭ص
• Lizard is an extensible Cyclomatic Complexity Analyzer for many 

programming languages(PHP♓㛙ס銧鏤鉮冪׀ךPythonٜ٭صס)

• 䐠梪氳邾ꥭ䈱銶峮׀ך

• 䐠梪氳邾ꥭ䈱
• if/else, for, switchסלם丗銶峮

• 䧗嘅ס־邾ꥭׄדלֿغ٭ؤ

=========================================================================================
!!!! Warnings (cyclomatic_complexity > 15 or length > 1000 or parameter_count > 100) !!!!
================================================
NLOC    CCN   token  PARAM  length  location

------------------------------------------------
247     63   2436      0     353 aaaaAction@41-393@./xxxxx/controllers/zzzzController.php
139     41   1272      0     202 bbbbAction@625-826@./xxxxx/controllers/zzzzController.php
124     39   1018      0     161 ccccAction@77-237@./xxxxx/controllers/zzzzController.php
81     37    351      1      84 xxxx@840-923@./xxxx/xxxx/Controller/xxxx/Abstract.php
152     37   1086      0     197 xxxxAction@21-217@./xxxx/xxxx/xxxx/xxxxController.php
143     36   1110      0     197 xxxxAction@740-936@./xxxx/xxxx/xxxxController.php
150     35   1516      0     223 xxxxAction@33-255@./xxxx/controllers/xxxxController.php
63     34    741      1      72 xxxx@16-87@./xxxx/xxxx/xxxx/xxxx/xxxx/xxxx.php
81     34    917      0     106 aaaaAction@229-334@./yyyy/controllers/yyyyController.php
110     31   1071      0     143 xxxxAction@20-162@./xxxx/controllers/xxxxController.php
75     30    753      0     108 bbbb@79-186@./xxxx/controllers/yyyyController.php
97     29    926      0     127 ccccAction@609-735@./xxxx/controllers/yyyyController.php

==========================================================================================
Total nloc Avg.NLOC AvgCCN Avg.token Fun Cnt Warning cnt Fun Rt   nloc Rt
------------------------------------------------------------------------------------------

33248      16.3     2.3      104.2     1743           11      0.01    0.05

٬٬٬٭ٚ٭ٞع٤ؤց⺱րעח3⛣┕
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ַג٤حؕסغ٭ؤ :❆

䐠梪氳邾ꥭ䈱־ַׂסלע

• 稀غ٭ؤ车丗(םع٤ْؤ): 69,946

• 䇖㏯CCN: 2.8
• CCNס냕ַסל⩝ע׆כ辐כ拨י⺬յ⟊㱤ֿط٬ْ٤

㍭ꦘם⺎耆䓪ע냕ַ

• 稀ْغشخ丗 :4,518
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ַג٤حؕסغ٭ؤ :❆

⮵榫־ֵעغ٭ؤַםַי

• phpmd :ٜ٭ص ˑ unusedcode ٜ٭ٜ

• 儔✳榫غ٭ؤס吾⭳ׂי
• 儔✳榫ؔطقٞوع٭يؕٚوס

• 儔✳榫ٜ٭ٞס㚺丗

• 儔✳榫غشخْع٭يؕٚوס

• 儔✳榫ס䌕丗
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ַג٤حؕסغ٭ؤ :❆

־ַי㱤ע釨硜ء٤ؔظ٭ؤ

• PHP CSFixer, PHP CodeSniffer :ٜ٭ص

• PSR-12PSR-2־ַיז⯞מٜ٭ٜء٤ؔظ٭ؤסלם
׀ךؠشؘز

• 䧗䰔ך٭ٖلꝴֿٝ☔甙䢥䧗䰔ךٜ٭صםֹס׆
ֵע耆䓪⺎ַיכյⲖ曍蛽ףכַי
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ַג٤حؕסغ٭ؤ :❆

־ַםע٭ؙٚמغ٭ؤ

• PHPStan, Psalm :ٜ٭ص

• ꪐ氳מ(=غ٭ؤ㲔车ׂםכ׆)סغ٭ؤ敯䛜鉮冪י
ׂ

• 㲔车侇םֹםמ٭ؙٚמゖ갭䧗䰔ךסׂיյٛ
ג׀ךֿכ׆ׂט妳מءفמ⯥ت٭ٛ
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ַג٤حؕסغ٭ؤ :❆

銶峮מٜ٭ص湳מغ٭ؤ׀ךֿכ׆㵚ր◄㲔ց

• ꄆ邾־ֵעغ٭ؤ

• 䐠梪氳邾ꥭ䈱־ַׂסלע

• ⮵榫־ֵעغ٭ؤַםַי

• ־ַי㱤ע釨硜ء٤ؔظ٭ؤ

• ־ַםע٭ؙٚמغ٭ؤ

• etc...
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ַג٤حؕסغ٭ؤ :❆

丗⡁׀ך鈝峮ך׆כַםעך⛮舅غ٭ؤ

ע㚺催㍑丗סٜؕؒن•

ע敯媲تجؠؓ•

ע敯媲٭ؙٚ•
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ַג٤حؕסغ٭ؤ :❆

ע㚺催㍑丗סٜؕؒن

• Git :ٜ٭ص

• Gitغ٤ُؤס⮵榫מٜؕؒنךכ׆㵚㚺催㍑丗ם
ל

• ր泡鲣丗٧僖ׂך㚺催ַיցסלם㕙⺬ע㵚霄ס甙䢥
┘ס╈յ❫⡁吾錞גז־釐僶ֿ㛡釐姲ס喋㚺催☼㵚מ
㱦㲊ם甙䢥סלםֵך⮭了ֿױ־׀ך؆
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ַג٤حؕסغ٭ؤ :❆

ע敯媲تجؠؓ

• לםGoogle Analytics :ٜ٭ص

• ┉樑ֿؓتجؠ㛡ַً־׆לעة٭

• ة٭ַًיׂיז✳ֿׂ٭ا٭͚ٗ

• 耆⺎ֵךכ׆荁ַעכ׆םׂ⛥ֿعتؤ㚺催סة٭ًסא
䓪ֿ냕ַ
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ַג٤حؕסغ٭ؤ :❆

ע敯媲٭ؙٚ

• לםnew relic, Datadog, Mackerel, Sentry :ٜ٭ص

• APMס敯媲־ֹלע
• ־荇չיֻ◫־؆ם敯媲تجؠؓ

• יֻ┙䖾ַ⛮꽦מ٭ا٭ٗע㛡ַتجؠ氦榟값䈱ֿ냕ַؓ٭ؙٚ
耆䓪ֿ縒ֻ⺎ַ

• ֹםמ٤甙䢥حؕ׀⩝⨣לם䖾ַ甙䢥ֿت٤ُ٭ؚنق
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ַג٤حؕסغ٭ؤ :❆

PHPerKaigi ךַַףׄדג拨ַ⹆ׇ氦辐ס2023
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ַג٤حؕסغ٭ؤ :❆

ր◄㲔ց湳ס٤حؕךכ׆鷹璦ֿ釤ֻׂי

• ׀ךր杯敯䤧䭂ց釱⺎יכ敯䛜ֿր◄㲔ցסغ٭ؤ

• ⺬ײ磝כتؠٛعْס㛙♓غ٭ؤ
• םמ了㓹嶖⮭״婊غ٭ؤ㵚霄׀ء٤ٛذؠؒنٛ

• ⶉיזמ٤ْؕغتؾةل敯䛜סغ٭ؤ٤٘ب٭آٛوؓ
䄐┒⮯
• ր⮭了ցךّ٭زյך杯㕙סבא



ր銶峮ց̜ր◄㲔ց̜ր⮭了ց



ַג٤حؕסء٤ؼ٤ٚ :❆
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ַג٤حؕסء٤ؼ٤ٚ :❆

ַג鷼䡗颦ך⫁♓٤4侇ꝴخُٜٚن4هئ

• ր鵭ׂ颦؆ַַףםמֹׂ־מכ㵼ח⪒ⱱ
ցבַׂיף⛈饃ꦕ颦ך
• ր䫟峮ցס㓊ַם⭳ն

•Ⲗ冽氳ם僗Ⲗء٤ؼ٭ٝعס״גס4هئם车ַַג
• 扛䙫⽏ַםׂגמء٤ؼ٤ٚם
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ַג٤حؕסء٤ؼ٤ٚ :❆

銶峮מٜ٭ص湳מ⛮׀ךֿכ׆㵚ր◄㲔ց

• ־גז颦ךت٭ًסַׂסל

• ־גז侇ꝴ颦סַׂסל

• ־גזדַׂסלע䑏䦁丗ס╈ء٤ؼ٤ٚ

• ⯥㍑כء٤ؼ٤ٚס奂י鷿ַ־ֵע

• etc...
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ַג٤حؕסء٤ؼ٤ٚ :❆

־גזד敯䛜םֹסלע⛮յ╈ء٤ؼ٤ٚ

• تؕفظٜهؘٚؓؗסלםApple WatchכiPhone :ٜ٭ص

• 丗⡁ֿםױױ
• 侇ꝴյ饃ꦕյ寕鞝٭ٛٞ

• 䑏䦁丗յ僃㛻䑏䦁丗յ䇖㏯䑏䦁丗

• Ⳃյ塥䆋յ䫘㏐侇ꝴ┖┕ס⛮

• לם
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ַג٤حؕסء٤ؼ٤ٚ :❆

ր◄㲔ց湳ס٤حؕךכ׆鷹璦ֿ釤ֻׂי

• ׀ךր杯敯䤧䭂ց釱⺎יכ敯䛜ֿր◄㲔ցס⛮

• ⛮♓㛙כتؠٛعْס磝⺬ײ
• םמ了㓹嶖⮭״㳊婊⫁ء٤ؼ٭ٝع׀٤حؕ

• ⮯┒ⶉ䄐יזמّؕذ泘䧗敯䛜ס⛮
• ր⮭了ցֿבא

• ր䐠梪氳邾ꥭ䈱ցםֹס䧗嘅ֿ培ַ
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ַג٤حؕסء٤ؼ٤ٚ :❆

מםיזء٤؟٘ة

ء٤؟٘ة

٬րׂז颦ցء٤ؼ٭ٝعն

٬⚡鎇ֿם颦ֿס僃鸵דغ٭متםն

٬╈٬┕碌縖2ףֵך侇ꝴ3־侇ꝴע哧מ颦爊䈱٭متס
նغ

٬僗ꁁ碛鷞Ⳃס耆ⱱ냕״Ⲗ冽ֿ僿䏨׀ך

٬╈碌縖6⮆6ףֵך⮆ⶐ/km
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ַג٤حؕסء٤ؼ٤ٚ :❆

מםיזء٤؟٘ة

ء٤؟٘ة

٬րׂז颦ցء٤ؼ٭ٝعն

٬⚡鎇ֿם颦ֿס僃鸵דغ٭متםն

٬╈٬┕碌縖2ףֵך侇ꝴ3־侇ꝴע哧מ颦爊䈱٭متס
նغ

٬僗ꁁ碛鷞Ⳃס耆ⱱ냕״Ⲗ冽ֿ僿䏨׀ך

٬╈碌縖6⮆6ףֵך⮆ⶐ/km

ַׂליזׂז

哧יז˟

30熮ס䄐ִֵױִױיז
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ַג٤حؕסء٤ؼ٤ٚ :❆

䑏䦁٤٭د

• 僃㛻䑏䦁丗מ㵚Ⱏ⺬מכ銶畀־⮆מ٤٭دסח5

• 鷞Ⳃ䍚䈱ֿ냕ַלַ׀丗㰄ֿ㛻ס٤٭د

• 僃㛻䑏䦁丗⭳ס亠ע荇չֵַװז
• ZonesַֹכiPhoneַؓיז✳ٛو

• 211 ˑ (0.64 × 䇗룻) = 僃㛻䑏䦁丗
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ַג٤حؕסء٤ؼ٤ٚ :❆
Zone %MAX 㛻噛 敯䛜

1 60%50 11294 ٬䑏骰ت٭ًגتؠشٚٛמכ
ַם䶹꤃ֿמ鎇⚡ך⽛םِٜث٬ٛ

2 70%60 131113 ٬䒍鸵䚉ت٭ً
٬㵼⽛ֿ岐ֿׂם⚡鎇ע⺎耆

3 80%70 150132 ت٭ًס嘅嶖םֹ٤خ٬ُٚ
٬⚡鎇禈ֿׄסꦘםׂ

4 90%80 169151 ت٭ַًח׀٬
٬⽛ֿⱱ䍚ׂם⚡鎇ַם׀ךֿכ׆

5 100%90 188170 ٬⪒鵭ⱱס鵭ךյꝎ侇ꝴ禴䧏ت٭ַًם׀ךעכ׆
٬⽛ֿ注䎎ַח׀
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ַג٤حؕסء٤ؼ٤ٚ :❆
Zone Ⲗ冽

1
ք僗ꁁ碛䓪耆ⱱס㓹灄⛼օ鬭ַء٤؟٘ةյLSD
٬僗ꁁ碛䓪耆ⱱ⺸┕ס⮣僿ٝء٤ؼ٭ٝعסٜي
鬭峎סتٝعت٬

2
ք䑏罾嚀耆ס⺸┕օء٤؟٘ة
٬䑏罾嚀耆⺸┕ס㓹儖ء٤ؼ٭ٝعםכ
٬耏罘掩抏מⲖ冽氳
٬냕䍚䈱ء٤ؼ٭ٝع䏲ס⚔䕛מ鸵ت٭ًג

3
ք僗ꁁ碛䓪耆ⱱס⺸┕օٝت٭ًت٭颦յ䧏╦颦
٬䑏罾嚀耆⺸┕מ僃鸵ء٤ؼ٭ٝعם
٬䧏╦ⱱס⺸┕

4
ք扛ꁁ碛䓪耆ⱱס⺸┕օٜؕف٭ذ٤颦յوشؓغٜل颦
٬扛ꁁ碛䓪⛼哅Ꞽ⡁ס⺸┕
┕⺸סغ٭مت٬

5 ք扛ꁁ碛䓪䧏╦ⱱס⺸┕օ㏧ٖبشرյؗؔع٤ٛوتؗغ٤
٬渆氦ⱱյ璦䧏╦ⱱס⺸┕



ךכ׆ַֹכ



ր銶峮ց̜ր◄㲔ց̜ր⮭了ց



ր銶峮ց̜ր◄㲔ց̜ր⮭了ց̜ր车Ⳃց



ր銶峮ց̜ր◄㲔ց̜ր⮭了ց̜ր车Ⳃց

̜



まとめ
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״כױ

• ր䫟峮םյ銶峮ց
• 䘶⥼מ⮭了ַםַׄעי

• ր◄㲔ցמ⮭了

• ׅםחמ٤ց٘بؠրؓיא

• 2㍑泘♓ע瞿䈱냕ַׂׄך؆רوشطتס٤حؕ

• ր銶峮ց̜ր◄㲔ց̜ր⮭了ց̜ր车Ⳃցو٭ٜס䙫閁ַי
ֹױ׀



քMissionօ
ךֿםחכ٭ةٞؿؠط

⢸䉓䙫閁ס峪䈱ֵׅ



ր銶峮ց̜ր◄㲔ց̜ր⮭了ց̜ր车Ⳃց

̜


