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ɀȤɤĂྡ ޮɬ࣡ᆵழȯȩȳɥȭɂȦ୭ᅟɁȜɥăဏ݊

ɉĂຄࢶɄɃɂߏȳɥɂĂ८භဘɜவɄȩޠ

ʠˁʭܨȞɈࢨණరɈࣗ܆ɉȧȩɄȞɂ৽Ȣɣɦɥ

ȦĂႨॸ࢞ɉ८භဘɈڤ౯ɬߊ။ȳɥĂ႕Ʌ

ᄜᆏȾɂ৽ȢɀȞɥă

ǑąষɅ

āණరɂ൏రಡोɈ࠲बĂ८ဘɈڤ౯ɅȾȞɀĂষ

ཡ౺ȳɥɂ৽ȢɣɦɀȞɥޠʠˁʭܨȞɈࢨණరɅ

ȱȹăණరɉྤȫɥȭɂɈɁȧࡥɅȾȞɀ࢞ᇦȳɥॸ࠲

ɄȞޮɁĂ႕ɬ৽Ȣɥ૪Ăණర૪ɅఱჩɬଳɥĂ

ණరষɅɜڤ౯ɬߊ။ȳɥȭɂɉຎɈȭɂĂ୭ᅟɄ

༑ɂɄɥɢȠɅȱĂݢ๘ɂɄɤȠɥૈಡɈॅറᅙȦࢪ

ૢࣞஒɄɃɅȾȞɀɜૢࣞɈॅറ౯Ȧߊ။ȯɦɥȭɂȦ

ႊɘȱȞăɘȹĂɘȽȹȩఌɦɀȞɄȥȽȹȦĂ८භဘ

ȦණరɬିȫɀɜޓȵȴĂഽவɈഹȦȜȽȹɂȱɀ

ɜୌဌȱɀᅙȳɥȭɂȦɁȧɦɊĂɬଳɥȭɂɅ

ȾɄȦɤĂࠞ ᄎ൨ɅɜਇॷɁȧɥɂ৽ȢɀȞɥăޮࣃ

ষɜෳȩᅙɁȧɥ८ဘȦಡोȯɦɥɢȠĂষɜಡो

ၭɅȾȞɀॸ࢞ɬȾȿȫɀȞȩȾɜɤɁȜɥă

Ⴈ८භޏߔĄᄄޏߔ၂)2::6*!2::6༃ੳతĆඔᇭరʑ

ˁɼʡୠ/

ෳඇರᆚĄဏই་Ą૪ᄘඇৰᆯĄ૧ྷߕĄঈৠ་Ąࣸ ાᅖဦĄ

ழૹ3125(ܑࡢ*!ෳୈࡖණరɅൎȳɥ์ਬഢ८භဘɈ

ޱ৬ܩਆߔޏޏߔ౯ॳၫၭɈॳບĄȷɈ2ĄႨ८භڤ

ୠ)࠲ຄ*Ą2124.2125/

ঈৠ་ĄڤഏĄੂ ນܑᄬĄۧ ੂྰ่Ąᇑۈয়౷Ąෳඇರᆚ

)3125*!ෳୈࡖණరɅൎȳɥ์ਬഢ८ဘɈڤॳၫ

ၭɈॳບĄȷɈ38ĄႨ८භޏߔߔޏਆܩ৬ޱୠ)ࣷ࡞*-!

2362.2363/

ੂນܑᄬĄঈৠ་ĄڤഏĄۧ ੂྰ่Ąෳඇರᆚ)3125*!ෳୈ

ॳၫၭɈॳບĄȷڤණరɅൎȳɥ์ਬഢ८ဘɈࡖ

Ɉ39ĄႨ८භޏߔߔޏਆܩ৬ޱୠ)ࣷ࡞*!Ą2364.2365/

ۧੂྰ่ĄટॿĄࢥɏəĄঈৠ་Ąᇑۈয়౷Ąෳඇರᆚ

)3125*!ෳୈࡖණరɅൎȳɥ์ਬഢ८භဘɈڤ౯ॳ

ၫၭɈॳບĄȷɈ3:ĄႨ८භޏߔߔޏਆܩ৬ޱୠ)ࣷ

/Ą2366.2367!*࡞

ɏəĄۧࢥ ੂྰ่ĄટॿĄঈৠ་Ąෳඇರᆚ)3125*!ෳ

ୈࡖණరɅൎȳɥ์ਬഢ८භဘɈڤॳၫၭɈॳ

ບĄȷɈ41ĄႨ८භޏߔߔޏਆܩ৬ޱୠ)ࣷ࡞*Ą

2368.2369/

ટॿĄۧ ੂྰ่ĄࢥɏəĄঈৠ་Ąෳඇರᆚ)3125*!ෳ

ୈࡖණరɅൎȳɥ์ਬഢ८භဘɈڤॳၫၭɈॳ

ບĄȷɈ42ĄႨ८භޏߔߔޏਆܩ৬ޱୠ)ࣷ࡞*Ą

236:.2371/

ʃʇ!ʂʜʅˋ-!ࢀʅʃ-!௱টᑪ৮-!ᔼ)3127*!ێฤచဍ

ट၄ȱ੪ݷɬିȫɥߍवDGUෳɈྚᇯູ౯Ʌ࠲ȳɥॸ࢞!ȷ

Ɉ2!ଌঅोކɄɣɍɅޱᅟ-!Ⴈ८භࣻޏߔୋૅငॸ࢞ၡਠĄ

൦66ਖĄ67:.683/

ฤచဍێ!*ʅʃ-!ʃʇ!ʂʜʅˋ-!௱টᑪ৮-!ᔼ)3127ࢀ

ट၄ȱ੪ݷɬିȫɥߍवDGUෳɈྚᇯູ౯Ʌ࠲ȳɥॸ࢞!ȷ

Ɉ3!ଌঅय़ݪ-!Ⴈ८භࣻޏߔୋૅငॸ࢞ၡਠĄ൦66ਖĄ

684.687/

Īۜᅙဦॷī

\2^

\3^

\4^

\5^

\6^

\7^

\8^

\9^

\:^

5Wpm/7!Op/2!3128/14









ǍąɉȲɛɅ

ā2::2༃Ăݎਖɺˋʞʛʇɂȱɀદ౾ɬ௫Ȭɀȥɣ

༃Ɂ36༃ɬȢɘȳăɺˋʞʛʇɉຎĂມ॑ᅙɈા

ȳɥȭɂɁݮɬཡॽȱɀܪɬާཡĆྀ༸ȱɀȤɤࡉ࡙

ɉɄȩĂɚȱɧ༇ɞȳૢɅಮ༄ȱȹࣞࡅɁȱȹăૐࢼɬ

ɀɀȩɦɘȱȹණইྩௌɉȞɘȺɅɬ༇ᆧɂȱȹۋ

ௌၫၭȦɬಬɛɀȞɘȳȦĂ૪ൣɈᆔɦɞࠞ

ഇɘɁɉ߿ငɁȜɥێาɈݿ။ীɈᄎ൨ɜȜȽɀௌࣃ

ȷɈ༇ᆧɅʄʑɞຌᄧȦɩɦɥɢȠɅɄɤĂఱȥɣ

૫൦ɅɁɉȜɤɘȳȦݛȦమɭɁᅰɀȞɘȳăȷȠ

ȱȹ૪ൣɈᆔɦɅൎܾȳɓȩĂຎଜɁɉɈৌᆎɈᆯȞ

ௌၫၭɈඑ࢙ȥɣܪɬॽଳɥɂȠڤകɈާཡɬ

ॄɀĂএ੭ɁɉܪɈʓˋʏˋʈɅູݛȱȹʹĜʃĜɒɂ

वɬဿȢɀȞɘȳăȷȱɀȷɈʓˋʏˋʈɈೣࡊɄɥ

ެೀܾᅙࡳɬమݛȯȵĂĸܪĹȥɣĸެೀĹɅູݛȱȹ

ʹĜʃĜɒھȳɥɘɁɬȮގȯȵɀȞȹȺȧɘȳ

ȦĂȷɈෂɁૐࢼɈެೀॳၫૺɈܪʓˋʍĜɅவȱ

Ɂɜ࣓Ⴭɬ૩ȽɀȞȹȺȫɦɊɂૃȞɘȳă

ǎąມ॑ȥɣߔɐ

āྩௌɉௌȧำɛɀ௫ȬɥௌၫၭɁȳăᵾᄞɬ

ᅙȳɥ૱ࡉɁȳɂȷɈௌ૪࠰ɉ2ᄕĂෳȩɀɜ3ᄕ

าɁȳȦĂྩ ௌɉᄝ3ଢ଼࠰ɜɈௌɬȠɈɁȳă

āȭɈาɬவȱɁɜߖɅĆĆĆɂȠૃȞɁާཡȱɘ

ȱȹ࿚ɉĂᅅɛಡฤȯɦȹᅚ໘ݗɅຩȩᅕɅĂএ੭

ᅙȱɀȞɥĪ༇ᆧīɈʃ˅˂ĜोધɬȱɄȦɣĸ

ɦɀݚȯȞĹɂȠɈຂʗɼʷˋʈɂɈݗɬ။

ȾȹɛɅྼᅟɄɈౘᆲɬĸݝႨɬɦɀݚȯȞĹɂૄ

ɬȱɀȩɦɥɜɈɁȳăૐࢼɁɉȷɦɬᅚဠȧૅܧക

ɂঘɭɁȞɘȳă

āૐࢼɁɉܪɬࠣᆅĆࠠȳɥȳɥౘęɈૅܧകɬާ

ཡȱɀᅰɘȱȹăȷɈෂɈێȾȦȭɦȥɣሇɬమɛɘȳ

ެೀॳၫૺɈܪʓˋʍĜɁȳă

Ǐąಘެೀၫૺ

āެݎɁܪɬॳȳɥڻɅɉܪȥɣၪȯɦɥɈ༜ෳ

ɬനȢɥȱȥȜɤɘȵɭă

āȷɈ༜ෳɉಘެೀᆴۊȜɥȞɉެೀᆴۊɅɄɤĂȷ

ɦȸɦɈʓˋʍĜɅɀʓˋʏˋʈɬȞɘȳăಘެೀɈ

ᆀᅙɉܪɈəɄɣȴഽȩɈ࡙ࡉɅᅙȯɦɀȞɘȳɈɁ

সശඪɈၫɜȞɣȽȱɝɥɂૃȞɘȳȦĂಘެೀɉɂɀ

ɜబࣷɄɜɈɁఋęɄဘଋȥɣၪȯɦɀȞɘȳă৩Ʌ

ȢɊݗɬ૩ȾဘଋȥɣɉႤɃಘެೀȦၪȯɦɀɥ

ɂ৽ȢȹၫȦᆯȞȩɣȞɁఱɞဘĂॊຌɞാᅣɄ

ɃȥɣɜಘެೀɉၪȯɦɀȞɥȹɛɅʓˋʍĜȥɣॽ

ȹ௲ਗĂȜɥێฤɈɜɈɬູฤȳɥɅɉଣႮɄɜɈȦഽ

ȳȨɘȳă

āಘެೀɉʞ˄ʫɈ˂ʺʋˋɄɃฆఒɅɜᅙȯɦɀȞ

ɘȳȦĂʓˋʍĜɂȱɀɉఱࠐʓˋʍĜȦᄵშɁȳăȱ

ȥȱĂʓˋʍĜɂȱɀᅙȱɀȞɥȥɣɂȽɀఱ࠰Ȧ

૩ȾູᄵɈಘެೀɬඣȱɀȞɥᄟɁɉȜɤɘȵɭăಘ

ެೀʓˋʍĜɉʓˋʍĜȦࠠᅰɥཱྀڱȥɣၪȯɦ

ɥಘެೀɈࣅଯɬ༏ඔɈ๘ɁȳȭɂɁ2ႳɈޤɂȱɀ

നȢɀȞɘȳăȷȱɀȷɈޤɬݏࡥȱ௵ɅఛȱȞޤɂ

ȱސȞȦȜɥȭɂɬඣȱɀȞɥɂ৽ȢɥɂᆅۅȱĂߏ

ɞȳȞɁȱɡȠă

āఱ࠰ȦࢧɄȞൔɁȷɈࠠݚɅȜɥಘެೀယɈ

ȦȽɀᅰɥ࠰ɅఱݚȱɀȤȧɘȳăȷɈࠠݏࡥɬޤ

ɂޤɈൔȦஙȧဿɩɥăȾɘɤȷȭɁݝȥȦࡧȧȹɂ

ȠඣɬȱɘȳăȷɦȦఱ࠰ɬඣȳɥဘɂȱɀᆀᅙ

ȯɦɥဘɬఱࠐʓˋʍĜɂঘɭɁȞɘȳȦĂଌ੫Ʌɉޤ

ȦဿɩɥɜɈɁȜɦɊဘɁɜܪɁɜວȲय़ݪɅɄɤ

ɘȳă

āಪาĂޤȦஙȧဿɩɥɂȠȭɂɬȤሇȱɘȱȹȦĂ

ȥɣఱ࠰ȦࢧɦɊȷɦɅཱܾȳɥૢɉȜɤɘȵɭ

ȱĂఱ࠰ȦಇોȱɀȱɘȠɂఱࠐʓˋʍĜɂȢɃఱ࠰

ɉࢧɄȞɂඣȱɀȱɘȞɘȳɈɁȭɈȭɂȥɣɜȤސ

ɤȞȹȺȫɥɜɈɂૃȞɘȳă

āȾɘɤĂಘެೀɁɉ2ȾɈ༜ෳɬനȢȹȺȫɁɉݝȦ

ȭȽȹɈȥɬඣȳɥૢɉᅰɄȞɂȠૢɁȳăȭࡧ

Ɉಘެೀɬᅙȱɀܪɬູฤȳɥ௲ਗɅɉڽɄɥ༜ෳɬ

3༜Ăଭȱȩɉ4༜ɬວ૪ɅॳȱȷɦȸɦɈ༜ෳɅɢɥ

ಘެೀࣅɬപฤĂȭɈߠਗɬߏȳɥૢɁݝȥɣၪ

ȯɦȹಘެೀɁȜɥɈȥɬູฤȱɘȳăȷɈෂɅɉᄈሄĂ

ɘɦɀȞɥɈɁȳȦȜɘɤૻ်౼ɬ௫Ȭɘȳɂ࠸ɜܪ

ɉॳܪɉॳᅰɀɜĂᄧȦ༇ȢȹܪɅĂȦ༇Ȣȹࢍ

ᅰɄȞɂȠૢɅɄɤȥɇɘȵɭɈɁᅙɅȜȹȽ

ɀɉڷȦྼᅟɁȳă

ǐąެೀॳၫૺ

āܪɬॳȳɥɜȠێȾɈၫၭɉૐࢼɜੜᅙȱɀȞɘȳ

ެೀॳၫૺɁȳă

āɂȠɜɈɉఱ࠰ȦސɤɞȳȞɢȠɅ༜ෳɈෳȞၫ

ȥɣ༜ŨಘެೀŨݢೀŨެೀŨǴೀɂယᇆȯɦ

紫外線による火災検知
Ⴢāಒā८ā

Kenji Sueishi
ଜɺˋʞʛʇāൣଲำᄜޏૺ߰

連絡先 〒701-4254  岡山県瀬戸内市邑久町豆田116－3
株式会社アンテック　Tel 0869-22-2155
E-mail info@antec-japan.net
http://wwwantec-japan.net/

ɀȞɘȳȦĂȭɦɉȜȩɘɁɜێᇦɈɜɈɁȳȥɣݢ

ೀᆴۊȥɣެೀᆴۊɅȽȹȥɣɂȽɀݝȥȦ

ɅဿɩɥૢɁɉȜɤɘȵɭă৩ɅެೀɉݢೀɅࣷ

ȞၫȥɣVW.BĂVW.CĂVW.DɅယᇆȯɦɀȞɘȳȦĂ

ಘެೀĆݢೀĆެೀɬฆȲᄫێVW.D2*ɈəɈູ

ȦȜɤɘȳăȷɦɉാᅣɅ࠸ɘɦɀȞɄȞɂȠૢɁ

ȳăಘެೀĆݢೀĆVW.BĆVW.CɉණɅȧɘȳȦĂ

VW.DɉʂʖˋɅେȯɦɘȳɈɁᆅሄ௫ɁɉණɅ

ɉຖൿȱɘȵɭăɘȹĂެೀɬཡ౺ȯȵɥڻɅɉౘಫ

ɈݗȦྼᅟɂɄɥૢȥɣޢȤȞɀVW.DɈެ

ೀɬཡ౺ȯȵɥɜɈɉܪȱȥɄȞɈɁȳă

āȭɈۊɅ்๘ɬຎɀȹʓˋʍĜɬɦɊܪȺȫɬߊ

ଌɅനȢɥૢȦɁȧɥăȭɦɬܾᅙȱȹʓˋʍĜȦެ

ೀॳၫૺɈܪʓˋʍĜɂঘɊɦɀȞɥɜɈɁȳă

āެೀॳၫૺɉಘެೀॳၫૺɅɓĂʓˋʍĜ

ȥɣəȹଣႮɄɜɈȦவɄȞယĂࠐ3*ɅᅰɥૢȦ

ູɁȳȦĂȱɄȞĪඪɣɦɀȞɄȞīɅɉᄟȦȜ

ɤɘȳă

ǑąȱɄȥȽȹެೀॳၫૺ

āެೀɅɢɥܪɈᄵჟɈඣɉड़ȱɀఛȱȞࡳɁɉ

ȜɤɘȵɭăૐࢼɜࡕɅ34༃ɜȥɣᅙȱɀɥɈɁ

ȳăɁɉݝঠȱɄȥȽȹɈȥĉ

ĪǍīিၡɬȳ

āȷɦɉാᅣɅɢɥিၡɅȜɤɘȳăಪาĂVW.Dɬᆀ

ᅙȱȹެೀॳၫૺɅɢɥܪʓˋʍĜɈᆀ๘ɂȱɀĂ

VW.DɉʂʖˋɅେȯɦɀණɅɉຖൿȱɄȞɂ

ȠȭɂɬತცȯȵɀȞȹȺȧɘȱȹȦĂȭɦɉᆅሄ௫Ɉ

ሇɁȜȽɀ211œɁɉȜɤɘȵɭăȷȭɉޢɈȭɂ

Ɂȳȥɣड़ȱɀഽȩɉȜɤɘȵɭȦʂʖˋɬȩȪɤས

ȫɀණɅຖൿȳɥ௲ਗȦȜɤɘȳăȭɈެೀɅࠐ

ɅཱܾȱɀিၡɬȳૢȦȜɥɈɁȳăɘȹĂএ੭ႤɃ

Ɉ࿚ɅᅙȯɦɀȞɘȳެೀॳ೧ાɁȜɥVWࠣ

ɉၪࠣɅૣȹ౯߆ɬ૩ȽɀȤɤĂ೧ાȷɈɜɈȦެ

ೀɬၪȳɥȭɂȦȜɤĂ഼ ɈެೀॳၫૺɈܪʓˋ

ʍĜɅࣗ܆ɬᅇȢĂय़ݪɂȱɀিၡɂɄɥ௲ਗɜȜɥɈ

Ɂȳă

ĪǎīၭโɄᄎ൨

āȱɄȥȽȹȭɂɅɉɜȠێȾĂȧɄᄎ൨ȦȜɤ

ɘȱȹăȷɦɉ႕ၭɅȭɈެೀɬॳȳɥʓˋʍĜ

ɈࡤฤȦჟȥȽȹૢɁȳăȭɦɅɢɤय़ݪሄɂȱɀɉ

႕ಡ ĪྩݮၡඪࡉīɒɈ೨ਮəȦᅰɄȞȭɂɞĂݝȥ

ɅȾȫɀݝɣȥɈȤႛȧȦȧɄਡმɁȳȥɣȷȠ

ȠڷჍɁɜྥ௵ɅਲɄߤࣞ܄ɬᅆɄȩȯɦȹɜɈ

Ɂȳă

āȭɈᅕɄ༬ाȥɣެೀॳၫૺɈܪʓˋʍĜɉ

ȱɘȵɭɁȱȹăૐɃɜɉိ26༃ਰȥɣʓʅʽ˂

ʞɻĜࣞޢȫɈʓˋʍĜɬާཡĆྀ ༸ɬəɘȱȹȦĂ

ଌ੫Ʌߤࣞ܄ɬȱɀəɘȳɂĂެೀʓˋʍĜɉĸ

ȞဘɅɄɣɄȞĹĂĸʘʹʓˋʍĜĹɂȠ˄ʛʞ˃ȦࡕɅ

๕ɣɦɀȞɘȱȹăȭɈᅕɄࣞޢ໘Ɉ௵ૻɂɜȢɥ

ඪɬဒȳȺȫɈᆵɉૐࢼɅɉჟȥȽȹɈɁȳă

ǒąૻɬဿȢɥ

āȷȠȱȹෂĂɂȜɥ௲ɈݮইಗଞɈၫȥɣɈຎ

ଜɈၫ౯ɬड़ฤȳɥᅝɬဧȩૢɅɄɤɘȳăȷɦɉ

ȭɭɄᅝɁȱȹă

ĸૐɃɜɈ௲ɁɉᄈሄĂݮၡඪ࡙ɉଲɀȞɘȳă

ȷɦɉၭᆍɁड़ɘȽɀȞɥȥɣɁȳȦĂȷɦɁ௲ɬ

ଳɦɥɂɉૃȽɀȞɘȵɭăȜɈȞ๏ۈȦ71Ă

81ɅɄȽɀݮၡඪ࡙ȦລȞȹɂȱɀɜȷɈ૪Ʌ

მɅൎȱɀୣۊȭȱȹ૪ɅĂණࡧɬݮăޠɈݮɉݚ

ૐɃɜɉၭᆍɅࡊȿȞɀĆĆĆɂȠȞᄟɅɉɄɥ

ȥɜȱɦɄȞȦĂȱȥȱદɂɄɥಡྩɬȽɀȱɘ

ȠăଜɈદɬଳɥڻɅၭᆍɉ࠲बɄȞĊĹ

ɂȠૢɁȱȹăߊȥɅɩɦɥฆɤɁȳăȧࢅɘȽ

ɀȞȹଲɤ೨əɅێȾɈʪˋʠȦȷȭɅȜɤɘȱȹă

Ǔąၫ౯Ɉ๖ࠓ

āȭɈᅝɬ࡙ɅެೀॳၫૺɈܪʓˋʍĜɒɈ৽Ȣ

ၫȦဿɩɥૢɅɄɤɘȳă

āɈဿ৩๘ɉૻɁȱȹăĸެೀɬॳȳɥၫૺɈ

ʓˋʍĜĹȥɣĸȜȩɘɁɜެೀॳᅙɈʓˋʍĜăܪ

ൾȱĂܪɜॳȳɥૢȦɁȧɘȳĹɂȠɢȠɄ႕ၭ

ɈሌɁɉɄȩඍɅાင࿚Īા࡙ࡉīɈྀ༸ɬȱɀȞ

ɥɂȠߓޜૻڷɁȳăຎ૪ĂȭɈ࿚ɉ௲࠲बɅഽ

ȩྀ༸ȯɦɀȞɘȱȹȦĂȭɈ࿚Ȧࡐɣഽȩྀ༸ȯɦ

ɀɜĪଲɤȫɣɦɀɜīȭɈʓˋʍĜȦႨᅰɈ༑ᆵɬཡ

ᆎɉ࣡ɛɀவɄȞăߊɁȧɥࡒ

āȾɘɤȷɦȺȫݮཡ౺ɈɉவɄȞɂȠૢɁ

ȜɤĂ౯༑୭ɂȠɢɤɜɚȱɧȭɈ࿚ɬȮੜᅙȞ

ȹȺȞȹૢɒɈݟݡඩɞੇ်ݛɬ୭ȱȹߤࣞ܄

ɬൌɂȱȹૢɜȧɄ๖ࠓɁȱȹăȭȠȱȹᅙɈʓ

ˋʍĜɉཾێโɅݎ໘Ɉ๏ۈɅଲɤȫɣɦɥ࿚Ɂ

ȳȥɣĂૢૢࣞଞɞʓʅʽ˂ʞɻĜ࠲बɈࣞޢɬ୭

ȱɀȞȹɈɁȳȦĂඍɅȭɈʓˋʍĜȦ૩Ⱦ༑ᆵĆ౯

༑ȦȮੜᅙȞȹȺȩࣞࡅᅕȦ౿ഢȳɥ࿚Ɉݟݡඩ

ɬɛȹɤĂੇ ᅙȯɦɥߤɅᆀᅙɁȧɥɜɈɂȱɀݛ်

ȱɀھȫɅ࿚ާཡɬమɛɥૢɅࣞࡅĂɘȹɉޢࣞ

Ȟȧɘȳă

ā৩ɅĂੇ ૩ȞȹȺȩڿඩɬவȱɁɜෳȩݟݡɞݛ်

ȹɛɅਡ໘Ɂɉ2ࣞହ2ଜĂਡެɁɉ2ਡ2ଜɅঔฤȳɥૢ

ɁȮऴᄝȞȹȺȩࣞࡅᅕɬଳɥɂȠəɜɛɘȱȹă

ǔąȩఛȱȞી௲ɒ

āɅଲɤ೨ɭȺɈɉȤဗඡࣞޢɁȱȹăȤဗඡɉ˅

ɾʕʇɞȤೀɈܪȦݮইɂɄȽɀݮɬۜȧࡧȭȳɂ

ȠૢȦᄎ൨ɂɄȽɀȞɘȱȹă

āȱȥȱĂȤဗඡɅܪʓˋʍĜɬଲɤɦɥɅɉᄎ൨Ȧ

ᄵɤɘȳăȷɦɉ˅ɾʕʇɈܪɁȳăȤೀɈɢȠɄ᠒

ɤɉݗȦౘ࿄ȱȥɄȩެೀɉཡ౺ȱɘȵɭȥɣᄎ

൨ɉɄȞɈɁȳȦĂ˅ ɾʕʇɉಞܪȦɘȳăʓˋʍĜ

ɉȭɈܪɅཱܾȱɀȱɘȞฆ௵ɈܪʓˋʍĜɁɉᄜɅᆏ

ȹɄȞɈɁȳă

āȷȭɁާཡȱȹɈȦȤဗඡᅙູଶʭɻ˃ʗĜ

ĪTLI171īɁȳȦĂȭɦɉȤဗඡɈෂɈəɂȠঔฤɁ

ɉȜɥɈɁȳȦĂ˅ ɾʕʇɈܪɁɉཱܾȱɄȞɢȠĂɘ

ȹȷɦȦݝȥɅ༇ȢھȽȹ૪Ʌദ૪ɅʓˋʍĜȦཱܾȳ

ɥɂȠɜɈɁȱȹă

āȭɈࡳɅɢɤĂอ़ಪɈȤဗඡྀ༸ޏଜᅕɉଜȦ

ྀ༸ȳɥȤဗඡɅĸڤఘɂڤĹɂȠݟݡඩɬ૩ȹȵ

ɥૢɅোăࢻ߆ݟഈݚɅȜɥࣞޢɈෂɁ౯ɬȱ

ɀᆀܗɈߊ။ɅোȱɀȞɘȳă

ā৩ɅĂᆹࣞȫɈ୭࡙ᅙĪ୭࡙ᅙݮʓˋʍĜć

TLI197*ɁɉచɞॖɅࣅȩĂ221ŎɘɁɈݗɅ൏

ȢȠɥ࿚ĂബັᇭɈTBĆQBɁɉʠɼ˄Ɂഽཡȱɀ

Ȟȹࡲڏɬ႕ોȳɥȹɛɅখęɈʠɼ˄Ȧࠠݢ༑Ʉॳ

ߍ෮࡙༑ɬྩȢȹ࿚Īࡲڏ႕ોᅙݮʓˋʍĜć

TLI198īɄɃȷɈࣞޢɅਗɩȵȹ࿚ɤɬಓ࣡โమ

ɛĂɁɉ31ହᇆɬȢɥ࿚ɺɼʞʸɬ။ᄵȳɥɅ

ȽɀȞɘȳă

Ǖą૫౦ൣʓˋʍĜɒɈଲɤ೨ə

āɜȠݝ༃ɅɄɥȥႆɦɀȱɘȞɘȱȹȦĂɺʹ˂ʃɁ

:22Ɉʞ˅ૢॣȦཡ౺ȱɀȥɣɈૢɁȳă

āĸधૢโɄဘɅ࠲ȱɀɉਡ໘ɁާཡȳɥȦĂʞ˅ൎ

Ʌ࠲ȱɀɉȷȠɜȽɀȞɥ௲ਗɁɉɄȞĹɂĂɺʹ

˂ʃɉວძਡɅൎȱɀఋęɄࡳާཡɈگᅲɬȱɘ

ȱȹă

āႨɒɉʢʦʞʇʦ˅ʐĜɂʓˋʍĜࡳɁȜȽȹɂ

ဧȞɀȞɘȳȦĂȷɈෂɁĸຽʄʑɅ˄ĜʎĜɬଗ

ȳɥɂެೀȦ၄ȽɀȩɥĹɂȠૢɁĂএ੭Ɉਡᆏॸ

ĂOJNTīɈழয়ಪݚڬ৭Ī࡙࢞ၭఱĆဘଋ੮ᆧॸ࢞

౺Īএ੭ćᆅૢīȦާཡȱɀȞɘȱȹʘɼʼʺˋʡຩൌ

ެೀʓˋʍĜȦᄆȯɦĂ೧ાɉOJNTĂऄޑᇭɬຎ

ଜȦିȫ૩ȻࢼວɁೣࡊॸ࢞ɬɛɥૢɅɄɤɘȳăȹ

ȺȱĂȭɈ૪Ɉೣࡊॸ࢞ɁɉĸʘɼʼʺˋʡɁܪɬॳ

ȳɥૢĹɬᄆ࿈ɅȞȹɜɈɁȜɤĂȷɈݪɉိ29

༃4ॢ25ĂOJNTɈʯ˄ʑ˂˂ĜʑɅɀ౦ޢɁɛɀ

ʘɼʼʺˋʡɅɢɤܪɈॳɅোȱȹૢɬཡȱɘȱ

ȹăĪʘɼʼʺˋʡຩൌެೀʓˋʍĜć[C[176*

āʘɼʼʺˋʡɉകఄ࿚ɂȱɀᅙȯɦɘȳɈɁ഼Ɉ

ဘɅɓཾێโɅɢȩඪɣɦȹဘɁȳȦĂ༂๙ຩȦᆯ

ȞĂ৵ȞɄɃɈ౯ଋɬߤȥȱɀಜඣĂॸႭɄɃࣞᅙ࿚

ɂȱɀɜɢȩɩɦɀɥ೧੮ĪဘīɁȳăȱȥȱĂૐࢼ

ɈĆાࣞޢȥɣॽȹȭɈ೧੮Ɉູɉ661ŎɈ

ȦჟȞݛȢĂʀʥ˃ʆ－ɅɢɥᇚݡɅ൏ȢȠɥૢɅݗ

ɂȠ๘Ɂȳă

āഋ੫ɅȥɦȹဘȦෳ༃Ɉਫ਼ॢɅɢɤఋȦဿఋĂɜȱ

ȩɉఋསȫɬȱȹɂȠॄঅɉޣȯɭɅɜȜɥɂૃȞɘ

ȳăȷɦɉാᅣɅ࠸ɘɦɥެೀɅɢɤఋ೧Ȧ༟ޓȯ

ɦɀࡧȭɥɜɈɁȳă

ā༜ෳɈȞެೀɉʀʥ˃ʆ－ᆲȦࣅȩĂഽȩɈဘଋ

ɉᇚݛȱɀȱɘȠɈɁȳȦʘɼʼʺˋʡɉᇚݛȱɄȞɈ

Ɂȳăȷȱɀʘɼʼʺˋʡɢɤ৵ȞဘɉჟȩȭɦɅɢ

ɥຩൌɈ౺ɉฃȞȾȥɦɥࡳɁȜȽɀɜསȥɦɥ

ȦʘɼʼʺˋʡࢼɁɉɄȞɂȠૢɁȳăȭɦȦૐࡳ

Ʌଲɤ೨ɚɈᆅᄻɁȳă

āȭɦɘɁɅȮގȯȵɀȞȹȺȧɘȱȹެೀʓˋ

ʍĜɉȷɈ೧ાɅǱǲࠣɂȠĂಐɈణऋࠣəȹȞɄɜ

ɈɁȳăऄȳɥڻɅɉ511WࣷȞڗɬݡȢɥྼᅟȦ

ȜɤĂຶ ɣɦɥఒਖɉެೀȦᄵɥȥĂჟȞȥɂȠPO

PGGโɄఒਖɁȳă

āȱȥȱĂʘɼʼʺˋʡɬ೧੮ɂȱȹެೀʓˋʍĜɉ

ຩൌ4*ɁȳăެೀɈࣅɅᇉȱȹᆵఒਖĂȾɘɤ

ɺʢ˅ʈᆲɂȱɀଲɤȳૢȦݢ༑ɁȳȥɣĂݮॳඪ

ɁȢɊૢოஒɄɃɈঢ়Ȟ2˃ĜʸɁɜ4ɈʓˋʍĜ

ɬ༯ȳɥɈəɁݮȦཡ౺ȱɀȞɥڮɬູฤɁȧȹ

ɤɜȱɘȳăȭɈ഼ɅɉʂʖˋɈڹࠤोപɞĂۧ හऋ

༑ɁȜɤளᅰโɅɜᅙɈঢ়Ȟ೧ݢɁɉެೀཡȦ࠰

ાɁȜɥɂȠૢȦȢɘȳă

21ąܪɂެೀ

āಪɁɜఌɦɘȱȹȦĂެೀɉࠞݚࣃɅȤȞɀɉ

ാᅣɂܪɈəɅȱȥ࠸ɘɦɘȵɭăȭɈယᆋȯȢᅰ

ɦɊࠐɄܪʓˋʍĜɂɄɥૢȦȤސɤȞȹȺȫȹɜ

ɈɂૃȞɘȳăૐࢼɉɅມ॑ࣞޢȥɣܪɅಞȱɀᅰ

ɘȱȹăȷɦɉဘɬɤȳĪ౺əȳīɂȠૢɁɈܾ

ᅙɁȱȹăȱȥȱɉĂݮɂȠޮȥɣဘɬଳɥૢ

Ʌଲɤ೨ɭɁȞɘȳă

ā౺દ౯ɜɄȩĂɘȹĂɛȽȹɅࡧȭɥૢɈɄȞݮɬ

ࠠȳɥɜɈɅ౦࠰Ɉ࠲ఘɉɂɀɜฝȞɜɈɁȳăȱȥ

ȱĂݮɉێཡ౺ȳɥɂɀɈɜɈɬௌȧసȩȱɘȳă

ȷɈෂɅɉૃȞɞ౺ჩɜ࠸ɘɦɘȳă

āૐࢼȦ૩ȾࡳɁȷɦɬଳɦɥɂȱȹɣĂૐࢼɉᆵ

ɁȷɈȤ๙ȞɬȯȵɀȞȹȺȧȹȞɂ৽ȢɀȞɘȳă
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ǍąɉȲɛɅ

ā2::2༃Ăݎਖɺˋʞʛʇɂȱɀદ౾ɬ௫Ȭɀȥɣ

༃Ɂ36༃ɬȢɘȳăɺˋʞʛʇɉຎĂມ॑ᅙɈા

ȳɥȭɂɁݮɬཡॽȱɀܪɬާཡĆྀ༸ȱɀȤɤࡉ࡙

ɉɄȩĂɚȱɧ༇ɞȳૢɅಮ༄ȱȹࣞࡅɁȱȹăૐࢼɬ

ɀɀȩɦɘȱȹණইྩௌɉȞɘȺɅɬ༇ᆧɂȱȹۋ

ௌၫၭȦɬಬɛɀȞɘȳȦĂ૪ൣɈᆔɦɞࠞ

ഇɘɁɉ߿ငɁȜɥێาɈݿ။ীɈᄎ൨ɜȜȽɀௌࣃ

ȷɈ༇ᆧɅʄʑɞຌᄧȦɩɦɥɢȠɅɄɤĂఱȥɣ

૫൦ɅɁɉȜɤɘȳȦݛȦమɭɁᅰɀȞɘȳăȷȠ

ȱȹ૪ൣɈᆔɦɅൎܾȳɓȩĂຎଜɁɉɈৌᆎɈᆯȞ

ௌၫၭɈඑ࢙ȥɣܪɬॽଳɥɂȠڤകɈާཡɬ

ॄɀĂএ੭ɁɉܪɈʓˋʏˋʈɅູݛȱȹʹĜʃĜɒɂ

वɬဿȢɀȞɘȳăȷȱɀȷɈʓˋʏˋʈɈೣࡊɄɥ

ެೀܾᅙࡳɬమݛȯȵĂĸܪĹȥɣĸެೀĹɅູݛȱȹ

ʹĜʃĜɒھȳɥɘɁɬȮގȯȵɀȞȹȺȧɘȳ

ȦĂȷɈෂɁૐࢼɈެೀॳၫૺɈܪʓˋʍĜɅவȱ

Ɂɜ࣓Ⴭɬ૩ȽɀȞȹȺȫɦɊɂૃȞɘȳă

ǎąມ॑ȥɣߔɐ

āྩௌɉௌȧำɛɀ௫ȬɥௌၫၭɁȳăᵾᄞɬ

ᅙȳɥ૱ࡉɁȳɂȷɈௌ૪࠰ɉ2ᄕĂෳȩɀɜ3ᄕ

าɁȳȦĂྩ ௌɉᄝ3ଢ଼࠰ɜɈௌɬȠɈɁȳă

āȭɈาɬவȱɁɜߖɅĆĆĆɂȠૃȞɁާཡȱɘ

ȱȹ࿚ɉĂᅅɛಡฤȯɦȹᅚ໘ݗɅຩȩᅕɅĂএ੭

ᅙȱɀȞɥĪ༇ᆧīɈʃ˅˂ĜोધɬȱɄȦɣĸ

ɦɀݚȯȞĹɂȠɈຂʗɼʷˋʈɂɈݗɬ။

ȾȹɛɅྼᅟɄɈౘᆲɬĸݝႨɬɦɀݚȯȞĹɂૄ

ɬȱɀȩɦɥɜɈɁȳăૐࢼɁɉȷɦɬᅚဠȧૅܧക

ɂঘɭɁȞɘȳă

āૐࢼɁɉܪɬࠣᆅĆࠠȳɥȳɥౘęɈૅܧകɬާ

ཡȱɀᅰɘȱȹăȷɈෂɈێȾȦȭɦȥɣሇɬమɛɘȳ

ެೀॳၫૺɈܪʓˋʍĜɁȳă

Ǐąಘެೀၫૺ

āެݎɁܪɬॳȳɥڻɅɉܪȥɣၪȯɦɥɈ༜ෳ

ɬനȢɥȱȥȜɤɘȵɭă

āȷɈ༜ෳɉಘެೀᆴۊȜɥȞɉެೀᆴۊɅɄɤĂȷ

ɦȸɦɈʓˋʍĜɅɀʓˋʏˋʈɬȞɘȳăಘެೀɈ

ᆀᅙɉܪɈəɄɣȴഽȩɈ࡙ࡉɅᅙȯɦɀȞɘȳɈɁ

সശඪɈၫɜȞɣȽȱɝɥɂૃȞɘȳȦĂಘެೀɉɂɀ

ɜబࣷɄɜɈɁఋęɄဘଋȥɣၪȯɦɀȞɘȳă৩Ʌ

ȢɊݗɬ૩ȾဘଋȥɣɉႤɃಘެೀȦၪȯɦɀɥ

ɂ৽ȢȹၫȦᆯȞȩɣȞɁఱɞဘĂॊຌɞാᅣɄ

ɃȥɣɜಘެೀɉၪȯɦɀȞɥȹɛɅʓˋʍĜȥɣॽ

ȹ௲ਗĂȜɥێฤɈɜɈɬູฤȳɥɅɉଣႮɄɜɈȦഽ

ȳȨɘȳă

āಘެೀɉʞ˄ʫɈ˂ʺʋˋɄɃฆఒɅɜᅙȯɦɀȞ

ɘȳȦĂʓˋʍĜɂȱɀɉఱࠐʓˋʍĜȦᄵშɁȳăȱ

ȥȱĂʓˋʍĜɂȱɀᅙȱɀȞɥȥɣɂȽɀఱ࠰Ȧ

૩ȾູᄵɈಘެೀɬඣȱɀȞɥᄟɁɉȜɤɘȵɭăಘ

ެೀʓˋʍĜɉʓˋʍĜȦࠠᅰɥཱྀڱȥɣၪȯɦ

ɥಘެೀɈࣅଯɬ༏ඔɈ๘ɁȳȭɂɁ2ႳɈޤɂȱɀ

നȢɀȞɘȳăȷȱɀȷɈޤɬݏࡥȱ௵ɅఛȱȞޤɂ

ȱސȞȦȜɥȭɂɬඣȱɀȞɥɂ৽ȢɥɂᆅۅȱĂߏ

ɞȳȞɁȱɡȠă

āఱ࠰ȦࢧɄȞൔɁȷɈࠠݚɅȜɥಘެೀယɈ

ȦȽɀᅰɥ࠰ɅఱݚȱɀȤȧɘȳăȷɈࠠݏࡥɬޤ

ɂޤɈൔȦஙȧဿɩɥăȾɘɤȷȭɁݝȥȦࡧȧȹɂ

ȠඣɬȱɘȳăȷɦȦఱ࠰ɬඣȳɥဘɂȱɀᆀᅙ

ȯɦɥဘɬఱࠐʓˋʍĜɂঘɭɁȞɘȳȦĂଌ੫Ʌɉޤ

ȦဿɩɥɜɈɁȜɦɊဘɁɜܪɁɜວȲय़ݪɅɄɤ

ɘȳă

āಪาĂޤȦஙȧဿɩɥɂȠȭɂɬȤሇȱɘȱȹȦĂ

ȥɣఱ࠰ȦࢧɦɊȷɦɅཱܾȳɥૢɉȜɤɘȵɭ

ȱĂఱ࠰ȦಇોȱɀȱɘȠɂఱࠐʓˋʍĜɂȢɃఱ࠰

ɉࢧɄȞɂඣȱɀȱɘȞɘȳɈɁȭɈȭɂȥɣɜȤސ

ɤȞȹȺȫɥɜɈɂૃȞɘȳă

āȾɘɤĂಘެೀɁɉ2ȾɈ༜ෳɬനȢȹȺȫɁɉݝȦ

ȭȽȹɈȥɬඣȳɥૢɉᅰɄȞɂȠૢɁȳăȭࡧ

Ɉಘެೀɬᅙȱɀܪɬູฤȳɥ௲ਗɅɉڽɄɥ༜ෳɬ

3༜Ăଭȱȩɉ4༜ɬວ૪ɅॳȱȷɦȸɦɈ༜ෳɅɢɥ

ಘެೀࣅɬപฤĂȭɈߠਗɬߏȳɥૢɁݝȥɣၪ

ȯɦȹಘެೀɁȜɥɈȥɬູฤȱɘȳăȷɈෂɅɉᄈሄĂ

ɘɦɀȞɥɈɁȳȦȜɘɤૻ်౼ɬ௫Ȭɘȳɂ࠸ɜܪ

ɉॳܪɉॳᅰɀɜĂᄧȦ༇ȢȹܪɅĂȦ༇Ȣȹࢍ

ᅰɄȞɂȠૢɅɄɤȥɇɘȵɭɈɁᅙɅȜȹȽ

ɀɉڷȦྼᅟɁȳă

ǐąެೀॳၫૺ

āܪɬॳȳɥɜȠێȾɈၫၭɉૐࢼɜੜᅙȱɀȞɘȳ

ެೀॳၫૺɁȳă

āɂȠɜɈɉఱ࠰ȦސɤɞȳȞɢȠɅ༜ෳɈෳȞၫ

ȥɣ༜ŨಘެೀŨݢೀŨެೀŨǴೀɂယᇆȯɦ

ɀȞɘȳȦĂȭɦɉȜȩɘɁɜێᇦɈɜɈɁȳȥɣݢ

ೀᆴۊȥɣެೀᆴۊɅȽȹȥɣɂȽɀݝȥȦ

ɅဿɩɥૢɁɉȜɤɘȵɭă৩ɅެೀɉݢೀɅࣷ

ȞၫȥɣVW.BĂVW.CĂVW.DɅယᇆȯɦɀȞɘȳȦĂ

ಘެೀĆݢೀĆެೀɬฆȲᄫێVW.D2*ɈəɈູ

ȦȜɤɘȳăȷɦɉാᅣɅ࠸ɘɦɀȞɄȞɂȠૢɁ

ȳăಘެೀĆݢೀĆVW.BĆVW.CɉණɅȧɘȳȦĂ

VW.DɉʂʖˋɅେȯɦɘȳɈɁᆅሄ௫ɁɉණɅ

ɉຖൿȱɘȵɭăɘȹĂެೀɬཡ౺ȯȵɥڻɅɉౘಫ

ɈݗȦྼᅟɂɄɥૢȥɣޢȤȞɀVW.DɈެ

ೀɬཡ౺ȯȵɥɜɈɉܪȱȥɄȞɈɁȳă

āȭɈۊɅ்๘ɬຎɀȹʓˋʍĜɬɦɊܪȺȫɬߊ

ଌɅനȢɥૢȦɁȧɥăȭɦɬܾᅙȱȹʓˋʍĜȦެ

ೀॳၫૺɈܪʓˋʍĜɂঘɊɦɀȞɥɜɈɁȳă

āެೀॳၫૺɉಘެೀॳၫૺɅɓĂʓˋʍĜ

ȥɣəȹଣႮɄɜɈȦவɄȞယĂࠐ3*ɅᅰɥૢȦ

ູɁȳȦĂȱɄȞĪඪɣɦɀȞɄȞīɅɉᄟȦȜ

ɤɘȳă

ǑąȱɄȥȽȹެೀॳၫૺ

āެೀɅɢɥܪɈᄵჟɈඣɉड़ȱɀఛȱȞࡳɁɉ

ȜɤɘȵɭăૐࢼɜࡕɅ34༃ɜȥɣᅙȱɀɥɈɁ

ȳăɁɉݝঠȱɄȥȽȹɈȥĉ

ĪǍīিၡɬȳ

āȷɦɉാᅣɅɢɥিၡɅȜɤɘȳăಪาĂVW.Dɬᆀ

ᅙȱȹެೀॳၫૺɅɢɥܪʓˋʍĜɈᆀ๘ɂȱɀĂ

VW.DɉʂʖˋɅେȯɦɀණɅɉຖൿȱɄȞɂ

ȠȭɂɬತცȯȵɀȞȹȺȧɘȱȹȦĂȭɦɉᆅሄ௫Ɉ

ሇɁȜȽɀ211œɁɉȜɤɘȵɭăȷȭɉޢɈȭɂ

Ɂȳȥɣड़ȱɀഽȩɉȜɤɘȵɭȦʂʖˋɬȩȪɤས

ȫɀණɅຖൿȳɥ௲ਗȦȜɤɘȳăȭɈެೀɅࠐ

ɅཱܾȱɀিၡɬȳૢȦȜɥɈɁȳăɘȹĂএ੭ႤɃ

Ɉ࿚ɅᅙȯɦɀȞɘȳެೀॳ೧ાɁȜɥVWࠣ

ɉၪࠣɅૣȹ౯߆ɬ૩ȽɀȤɤĂ೧ાȷɈɜɈȦެ

ೀɬၪȳɥȭɂȦȜɤĂ഼ ɈެೀॳၫૺɈܪʓˋ

ʍĜɅࣗ܆ɬᅇȢĂय़ݪɂȱɀিၡɂɄɥ௲ਗɜȜɥɈ

Ɂȳă

ĪǎīၭโɄᄎ൨

āȱɄȥȽȹȭɂɅɉɜȠێȾĂȧɄᄎ൨ȦȜɤ

ɘȱȹăȷɦɉ႕ၭɅȭɈެೀɬॳȳɥʓˋʍĜ

ɈࡤฤȦჟȥȽȹૢɁȳăȭɦɅɢɤय़ݪሄɂȱɀɉ

႕ಡ ĪྩݮၡඪࡉīɒɈ೨ਮəȦᅰɄȞȭɂɞĂݝȥ

ɅȾȫɀݝɣȥɈȤႛȧȦȧɄਡმɁȳȥɣȷȠ

ȠڷჍɁɜྥ௵ɅਲɄߤࣞ܄ɬᅆɄȩȯɦȹɜɈ

Ɂȳă

āȭɈᅕɄ༬ाȥɣެೀॳၫૺɈܪʓˋʍĜɉ

ȱɘȵɭɁȱȹăૐɃɜɉိ26༃ਰȥɣʓʅʽ˂

ʞɻĜࣞޢȫɈʓˋʍĜɬާཡĆྀ ༸ɬəɘȱȹȦĂ

ଌ੫Ʌߤࣞ܄ɬȱɀəɘȳɂĂެೀʓˋʍĜɉĸ

ȞဘɅɄɣɄȞĹĂĸʘʹʓˋʍĜĹɂȠ˄ʛʞ˃ȦࡕɅ

๕ɣɦɀȞɘȱȹăȭɈᅕɄࣞޢ໘Ɉ௵ૻɂɜȢɥ

ඪɬဒȳȺȫɈᆵɉૐࢼɅɉჟȥȽȹɈɁȳă

ǒąૻɬဿȢɥ

āȷȠȱȹෂĂɂȜɥ௲ɈݮইಗଞɈၫȥɣɈຎ

ଜɈၫ౯ɬड़ฤȳɥᅝɬဧȩૢɅɄɤɘȳăȷɦɉ

ȭɭɄᅝɁȱȹă

ĸૐɃɜɈ௲ɁɉᄈሄĂݮၡඪ࡙ɉଲɀȞɘȳă

ȷɦɉၭᆍɁड़ɘȽɀȞɥȥɣɁȳȦĂȷɦɁ௲ɬ

ଳɦɥɂɉૃȽɀȞɘȵɭăȜɈȞ๏ۈȦ71Ă

81ɅɄȽɀݮၡඪ࡙ȦລȞȹɂȱɀɜȷɈ૪Ʌ

მɅൎȱɀୣۊȭȱȹ૪ɅĂණࡧɬݮăޠɈݮɉݚ

ૐɃɜɉၭᆍɅࡊȿȞɀĆĆĆɂȠȞᄟɅɉɄɥ

ȥɜȱɦɄȞȦĂȱȥȱદɂɄɥಡྩɬȽɀȱɘ

ȠăଜɈદɬଳɥڻɅၭᆍɉ࠲बɄȞĊĹ

ɂȠૢɁȱȹăߊȥɅɩɦɥฆɤɁȳăȧࢅɘȽ

ɀȞȹଲɤ೨əɅێȾɈʪˋʠȦȷȭɅȜɤɘȱȹă

Ǔąၫ౯Ɉ๖ࠓ

āȭɈᅝɬ࡙ɅެೀॳၫૺɈܪʓˋʍĜɒɈ৽Ȣ

ၫȦဿɩɥૢɅɄɤɘȳă

āɈဿ৩๘ɉૻɁȱȹăĸެೀɬॳȳɥၫૺɈ

ʓˋʍĜĹȥɣĸȜȩɘɁɜެೀॳᅙɈʓˋʍĜăܪ

ൾȱĂܪɜॳȳɥૢȦɁȧɘȳĹɂȠɢȠɄ႕ၭ

ɈሌɁɉɄȩඍɅાင࿚Īા࡙ࡉīɈྀ༸ɬȱɀȞ

ɥɂȠߓޜૻڷɁȳăຎ૪ĂȭɈ࿚ɉ௲࠲बɅഽ

ȩྀ༸ȯɦɀȞɘȱȹȦĂȭɈ࿚Ȧࡐɣഽȩྀ༸ȯɦ

ɀɜĪଲɤȫɣɦɀɜīȭɈʓˋʍĜȦႨᅰɈ༑ᆵɬཡ

ᆎɉ࣡ɛɀவɄȞăߊɁȧɥࡒ

āȾɘɤȷɦȺȫݮཡ౺ɈɉவɄȞɂȠૢɁ

ȜɤĂ౯༑୭ɂȠɢɤɜɚȱɧȭɈ࿚ɬȮੜᅙȞ

ȹȺȞȹૢɒɈݟݡඩɞੇ်ݛɬ୭ȱȹߤࣞ܄

ɬൌɂȱȹૢɜȧɄ๖ࠓɁȱȹăȭȠȱȹᅙɈʓ

ˋʍĜɉཾێโɅݎ໘Ɉ๏ۈɅଲɤȫɣɦɥ࿚Ɂ

ȳȥɣĂૢૢࣞଞɞʓʅʽ˂ʞɻĜ࠲बɈࣞޢɬ୭

ȱɀȞȹɈɁȳȦĂඍɅȭɈʓˋʍĜȦ૩Ⱦ༑ᆵĆ౯

༑ȦȮੜᅙȞȹȺȩࣞࡅᅕȦ౿ഢȳɥ࿚Ɉݟݡඩ

ɬɛȹɤĂੇ ᅙȯɦɥߤɅᆀᅙɁȧɥɜɈɂȱɀݛ်

ȱɀھȫɅ࿚ާཡɬమɛɥૢɅࣞࡅĂɘȹɉޢࣞ

Ȟȧɘȳă

ā৩ɅĂੇ ૩ȞȹȺȩڿඩɬவȱɁɜෳȩݟݡɞݛ်

ȹɛɅਡ໘Ɂɉ2ࣞହ2ଜĂਡެɁɉ2ਡ2ଜɅঔฤȳɥૢ

ɁȮऴᄝȞȹȺȩࣞࡅᅕɬଳɥɂȠəɜɛɘȱȹă

ǔąȩఛȱȞી௲ɒ

āɅଲɤ೨ɭȺɈɉȤဗඡࣞޢɁȱȹăȤဗඡɉ˅

ɾʕʇɞȤೀɈܪȦݮইɂɄȽɀݮɬۜȧࡧȭȳɂ

ȠૢȦᄎ൨ɂɄȽɀȞɘȱȹă

āȱȥȱĂȤဗඡɅܪʓˋʍĜɬଲɤɦɥɅɉᄎ൨Ȧ

ᄵɤɘȳăȷɦɉ˅ɾʕʇɈܪɁȳăȤೀɈɢȠɄ᠒

ɤɉݗȦౘ࿄ȱȥɄȩެೀɉཡ౺ȱɘȵɭȥɣᄎ

൨ɉɄȞɈɁȳȦĂ˅ ɾʕʇɉಞܪȦɘȳăʓˋʍĜ

ɉȭɈܪɅཱܾȱɀȱɘȞฆ௵ɈܪʓˋʍĜɁɉᄜɅᆏ

ȹɄȞɈɁȳă

āȷȭɁާཡȱȹɈȦȤဗඡᅙູଶʭɻ˃ʗĜ

ĪTLI171īɁȳȦĂȭɦɉȤဗඡɈෂɈəɂȠঔฤɁ

ɉȜɥɈɁȳȦĂ˅ ɾʕʇɈܪɁɉཱܾȱɄȞɢȠĂɘ

ȹȷɦȦݝȥɅ༇ȢھȽȹ૪Ʌദ૪ɅʓˋʍĜȦཱܾȳ

ɥɂȠɜɈɁȱȹă

āȭɈࡳɅɢɤĂอ़ಪɈȤဗඡྀ༸ޏଜᅕɉଜȦ

ྀ༸ȳɥȤဗඡɅĸڤఘɂڤĹɂȠݟݡඩɬ૩ȹȵ

ɥૢɅোăࢻ߆ݟഈݚɅȜɥࣞޢɈෂɁ౯ɬȱ

ɀᆀܗɈߊ။ɅোȱɀȞɘȳă

ā৩ɅĂᆹࣞȫɈ୭࡙ᅙĪ୭࡙ᅙݮʓˋʍĜć

TLI197*ɁɉచɞॖɅࣅȩĂ221ŎɘɁɈݗɅ൏

ȢȠɥ࿚ĂബັᇭɈTBĆQBɁɉʠɼ˄Ɂഽཡȱɀ

Ȟȹࡲڏɬ႕ોȳɥȹɛɅখęɈʠɼ˄Ȧࠠݢ༑Ʉॳ

ߍ෮࡙༑ɬྩȢȹ࿚Īࡲڏ႕ોᅙݮʓˋʍĜć

TLI198īɄɃȷɈࣞޢɅਗɩȵȹ࿚ɤɬಓ࣡โమ

ɛĂɁɉ31ହᇆɬȢɥ࿚ɺɼʞʸɬ။ᄵȳɥɅ

ȽɀȞɘȳă

Ǖą૫౦ൣʓˋʍĜɒɈଲɤ೨ə

āɜȠݝ༃ɅɄɥȥႆɦɀȱɘȞɘȱȹȦĂɺʹ˂ʃɁ

:22Ɉʞ˅ૢॣȦཡ౺ȱɀȥɣɈૢɁȳă

āĸधૢโɄဘɅ࠲ȱɀɉਡ໘ɁާཡȳɥȦĂʞ˅ൎ

Ʌ࠲ȱɀɉȷȠɜȽɀȞɥ௲ਗɁɉɄȞĹɂĂɺʹ

˂ʃɉວძਡɅൎȱɀఋęɄࡳާཡɈگᅲɬȱɘ

ȱȹă

āႨɒɉʢʦʞʇʦ˅ʐĜɂʓˋʍĜࡳɁȜȽȹɂ

ဧȞɀȞɘȳȦĂȷɈෂɁĸຽʄʑɅ˄ĜʎĜɬଗ

ȳɥɂެೀȦ၄ȽɀȩɥĹɂȠૢɁĂএ੭Ɉਡᆏॸ

ĂOJNTīɈழয়ಪݚڬ৭Ī࡙࢞ၭఱĆဘଋ੮ᆧॸ࢞

౺Īএ੭ćᆅૢīȦާཡȱɀȞɘȱȹʘɼʼʺˋʡຩൌ

ެೀʓˋʍĜȦᄆȯɦĂ೧ાɉOJNTĂऄޑᇭɬຎ

ଜȦିȫ૩ȻࢼວɁೣࡊॸ࢞ɬɛɥૢɅɄɤɘȳăȹ

ȺȱĂȭɈ૪Ɉೣࡊॸ࢞ɁɉĸʘɼʼʺˋʡɁܪɬॳ

ȳɥૢĹɬᄆ࿈ɅȞȹɜɈɁȜɤĂȷɈݪɉိ29

༃4ॢ25ĂOJNTɈʯ˄ʑ˂˂ĜʑɅɀ౦ޢɁɛɀ

ʘɼʼʺˋʡɅɢɤܪɈॳɅোȱȹૢɬཡȱɘȱ

ȹăĪʘɼʼʺˋʡຩൌެೀʓˋʍĜć[C[176*

āʘɼʼʺˋʡɉകఄ࿚ɂȱɀᅙȯɦɘȳɈɁ഼Ɉ

ဘɅɓཾێโɅɢȩඪɣɦȹဘɁȳȦĂ༂๙ຩȦᆯ

ȞĂ৵ȞɄɃɈ౯ଋɬߤȥȱɀಜඣĂॸႭɄɃࣞᅙ࿚

ɂȱɀɜɢȩɩɦɀɥ೧੮ĪဘīɁȳăȱȥȱĂૐࢼ

ɈĆાࣞޢȥɣॽȹȭɈ೧੮Ɉູɉ661ŎɈ

ȦჟȞݛȢĂʀʥ˃ʆ－ɅɢɥᇚݡɅ൏ȢȠɥૢɅݗ

ɂȠ๘Ɂȳă

āഋ੫ɅȥɦȹဘȦෳ༃Ɉਫ਼ॢɅɢɤఋȦဿఋĂɜȱ

ȩɉఋསȫɬȱȹɂȠॄঅɉޣȯɭɅɜȜɥɂૃȞɘ

ȳăȷɦɉാᅣɅ࠸ɘɦɥެೀɅɢɤఋ೧Ȧ༟ޓȯ

ɦɀࡧȭɥɜɈɁȳă

ā༜ෳɈȞެೀɉʀʥ˃ʆ－ᆲȦࣅȩĂഽȩɈဘଋ

ɉᇚݛȱɀȱɘȠɈɁȳȦʘɼʼʺˋʡɉᇚݛȱɄȞɈ

Ɂȳăȷȱɀʘɼʼʺˋʡɢɤ৵ȞဘɉჟȩȭɦɅɢ

ɥຩൌɈ౺ɉฃȞȾȥɦɥࡳɁȜȽɀɜསȥɦɥ

ȦʘɼʼʺˋʡࢼɁɉɄȞɂȠૢɁȳăȭɦȦૐࡳ

Ʌଲɤ೨ɚɈᆅᄻɁȳă

āȭɦɘɁɅȮގȯȵɀȞȹȺȧɘȱȹެೀʓˋ

ʍĜɉȷɈ೧ાɅǱǲࠣɂȠĂಐɈణऋࠣəȹȞɄɜ

ɈɁȳăऄȳɥڻɅɉ511WࣷȞڗɬݡȢɥྼᅟȦ

ȜɤĂຶ ɣɦɥఒਖɉެೀȦᄵɥȥĂჟȞȥɂȠPO

PGGโɄఒਖɁȳă

āȱȥȱĂʘɼʼʺˋʡɬ೧੮ɂȱȹެೀʓˋʍĜɉ

ຩൌ4*ɁȳăެೀɈࣅɅᇉȱȹᆵఒਖĂȾɘɤ

ɺʢ˅ʈᆲɂȱɀଲɤȳૢȦݢ༑ɁȳȥɣĂݮॳඪ

ɁȢɊૢოஒɄɃɈঢ়Ȟ2˃ĜʸɁɜ4ɈʓˋʍĜ

ɬ༯ȳɥɈəɁݮȦཡ౺ȱɀȞɥڮɬູฤɁȧȹ

ɤɜȱɘȳăȭɈ഼ɅɉʂʖˋɈڹࠤोപɞĂۧ හऋ

༑ɁȜɤளᅰโɅɜᅙɈঢ়Ȟ೧ݢɁɉެೀཡȦ࠰

ાɁȜɥɂȠૢȦȢɘȳă

21ąܪɂެೀ

āಪɁɜఌɦɘȱȹȦĂެೀɉࠞݚࣃɅȤȞɀɉ

ാᅣɂܪɈəɅȱȥ࠸ɘɦɘȵɭăȭɈယᆋȯȢᅰ

ɦɊࠐɄܪʓˋʍĜɂɄɥૢȦȤސɤȞȹȺȫȹɜ

ɈɂૃȞɘȳăૐࢼɉɅມ॑ࣞޢȥɣܪɅಞȱɀᅰ

ɘȱȹăȷɦɉဘɬɤȳĪ౺əȳīɂȠૢɁɈܾ

ᅙɁȱȹăȱȥȱɉĂݮɂȠޮȥɣဘɬଳɥૢ

Ʌଲɤ೨ɭɁȞɘȳă

ā౺દ౯ɜɄȩĂɘȹĂɛȽȹɅࡧȭɥૢɈɄȞݮɬ

ࠠȳɥɜɈɅ౦࠰Ɉ࠲ఘɉɂɀɜฝȞɜɈɁȳăȱȥ

ȱĂݮɉێཡ౺ȳɥɂɀɈɜɈɬௌȧసȩȱɘȳă

ȷɈෂɅɉૃȞɞ౺ჩɜ࠸ɘɦɘȳă

āૐࢼȦ૩ȾࡳɁȷɦɬଳɦɥɂȱȹɣĂૐࢼɉᆵ

ɁȷɈȤ๙ȞɬȯȵɀȞȹȺȧȹȞɂ৽ȢɀȞɘȳă
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ǍąɉȲɛɅ

ā2::2༃Ăݎਖɺˋʞʛʇɂȱɀદ౾ɬ௫Ȭɀȥɣ

༃Ɂ36༃ɬȢɘȳăɺˋʞʛʇɉຎĂມ॑ᅙɈા

ȳɥȭɂɁݮɬཡॽȱɀܪɬާཡĆྀ༸ȱɀȤɤࡉ࡙

ɉɄȩĂɚȱɧ༇ɞȳૢɅಮ༄ȱȹࣞࡅɁȱȹăૐࢼɬ

ɀɀȩɦɘȱȹණইྩௌɉȞɘȺɅɬ༇ᆧɂȱȹۋ

ௌၫၭȦɬಬɛɀȞɘȳȦĂ૪ൣɈᆔɦɞࠞ

ഇɘɁɉ߿ငɁȜɥێาɈݿ။ীɈᄎ൨ɜȜȽɀௌࣃ

ȷɈ༇ᆧɅʄʑɞຌᄧȦɩɦɥɢȠɅɄɤĂఱȥɣ

૫൦ɅɁɉȜɤɘȳȦݛȦమɭɁᅰɀȞɘȳăȷȠ

ȱȹ૪ൣɈᆔɦɅൎܾȳɓȩĂຎଜɁɉɈৌᆎɈᆯȞ

ௌၫၭɈඑ࢙ȥɣܪɬॽଳɥɂȠڤകɈާཡɬ

ॄɀĂএ੭ɁɉܪɈʓˋʏˋʈɅູݛȱȹʹĜʃĜɒɂ

वɬဿȢɀȞɘȳăȷȱɀȷɈʓˋʏˋʈɈೣࡊɄɥ

ެೀܾᅙࡳɬమݛȯȵĂĸܪĹȥɣĸެೀĹɅູݛȱȹ

ʹĜʃĜɒھȳɥɘɁɬȮގȯȵɀȞȹȺȧɘȳ

ȦĂȷɈෂɁૐࢼɈެೀॳၫૺɈܪʓˋʍĜɅவȱ

Ɂɜ࣓Ⴭɬ૩ȽɀȞȹȺȫɦɊɂૃȞɘȳă

ǎąມ॑ȥɣߔɐ

āྩௌɉௌȧำɛɀ௫ȬɥௌၫၭɁȳăᵾᄞɬ

ᅙȳɥ૱ࡉɁȳɂȷɈௌ૪࠰ɉ2ᄕĂෳȩɀɜ3ᄕ

าɁȳȦĂྩ ௌɉᄝ3ଢ଼࠰ɜɈௌɬȠɈɁȳă

āȭɈาɬவȱɁɜߖɅĆĆĆɂȠૃȞɁާཡȱɘ

ȱȹ࿚ɉĂᅅɛಡฤȯɦȹᅚ໘ݗɅຩȩᅕɅĂএ੭

ᅙȱɀȞɥĪ༇ᆧīɈʃ˅˂ĜोધɬȱɄȦɣĸ

ɦɀݚȯȞĹɂȠɈຂʗɼʷˋʈɂɈݗɬ။

ȾȹɛɅྼᅟɄɈౘᆲɬĸݝႨɬɦɀݚȯȞĹɂૄ

ɬȱɀȩɦɥɜɈɁȳăૐࢼɁɉȷɦɬᅚဠȧૅܧക

ɂঘɭɁȞɘȳă

āૐࢼɁɉܪɬࠣᆅĆࠠȳɥȳɥౘęɈૅܧകɬާ

ཡȱɀᅰɘȱȹăȷɈෂɈێȾȦȭɦȥɣሇɬమɛɘȳ

ެೀॳၫૺɈܪʓˋʍĜɁȳă

Ǐąಘެೀၫૺ

āެݎɁܪɬॳȳɥڻɅɉܪȥɣၪȯɦɥɈ༜ෳ

ɬനȢɥȱȥȜɤɘȵɭă

āȷɈ༜ෳɉಘެೀᆴۊȜɥȞɉެೀᆴۊɅɄɤĂȷ

ɦȸɦɈʓˋʍĜɅɀʓˋʏˋʈɬȞɘȳăಘެೀɈ

ᆀᅙɉܪɈəɄɣȴഽȩɈ࡙ࡉɅᅙȯɦɀȞɘȳɈɁ

সശඪɈၫɜȞɣȽȱɝɥɂૃȞɘȳȦĂಘެೀɉɂɀ

ɜబࣷɄɜɈɁఋęɄဘଋȥɣၪȯɦɀȞɘȳă৩Ʌ

ȢɊݗɬ૩ȾဘଋȥɣɉႤɃಘެೀȦၪȯɦɀɥ

ɂ৽ȢȹၫȦᆯȞȩɣȞɁఱɞဘĂॊຌɞാᅣɄ

ɃȥɣɜಘެೀɉၪȯɦɀȞɥȹɛɅʓˋʍĜȥɣॽ

ȹ௲ਗĂȜɥێฤɈɜɈɬູฤȳɥɅɉଣႮɄɜɈȦഽ

ȳȨɘȳă

āಘެೀɉʞ˄ʫɈ˂ʺʋˋɄɃฆఒɅɜᅙȯɦɀȞ

ɘȳȦĂʓˋʍĜɂȱɀɉఱࠐʓˋʍĜȦᄵშɁȳăȱ

ȥȱĂʓˋʍĜɂȱɀᅙȱɀȞɥȥɣɂȽɀఱ࠰Ȧ

૩ȾູᄵɈಘެೀɬඣȱɀȞɥᄟɁɉȜɤɘȵɭăಘ

ެೀʓˋʍĜɉʓˋʍĜȦࠠᅰɥཱྀڱȥɣၪȯɦ

ɥಘެೀɈࣅଯɬ༏ඔɈ๘ɁȳȭɂɁ2ႳɈޤɂȱɀ

നȢɀȞɘȳăȷȱɀȷɈޤɬݏࡥȱ௵ɅఛȱȞޤɂ

ȱސȞȦȜɥȭɂɬඣȱɀȞɥɂ৽ȢɥɂᆅۅȱĂߏ

ɞȳȞɁȱɡȠă

āఱ࠰ȦࢧɄȞൔɁȷɈࠠݚɅȜɥಘެೀယɈ

ȦȽɀᅰɥ࠰ɅఱݚȱɀȤȧɘȳăȷɈࠠݏࡥɬޤ

ɂޤɈൔȦஙȧဿɩɥăȾɘɤȷȭɁݝȥȦࡧȧȹɂ

ȠඣɬȱɘȳăȷɦȦఱ࠰ɬඣȳɥဘɂȱɀᆀᅙ

ȯɦɥဘɬఱࠐʓˋʍĜɂঘɭɁȞɘȳȦĂଌ੫Ʌɉޤ

ȦဿɩɥɜɈɁȜɦɊဘɁɜܪɁɜວȲय़ݪɅɄɤ

ɘȳă

āಪาĂޤȦஙȧဿɩɥɂȠȭɂɬȤሇȱɘȱȹȦĂ

ȥɣఱ࠰ȦࢧɦɊȷɦɅཱܾȳɥૢɉȜɤɘȵɭ

ȱĂఱ࠰ȦಇોȱɀȱɘȠɂఱࠐʓˋʍĜɂȢɃఱ࠰

ɉࢧɄȞɂඣȱɀȱɘȞɘȳɈɁȭɈȭɂȥɣɜȤސ

ɤȞȹȺȫɥɜɈɂૃȞɘȳă

āȾɘɤĂಘެೀɁɉ2ȾɈ༜ෳɬനȢȹȺȫɁɉݝȦ

ȭȽȹɈȥɬඣȳɥૢɉᅰɄȞɂȠૢɁȳăȭࡧ

Ɉಘެೀɬᅙȱɀܪɬູฤȳɥ௲ਗɅɉڽɄɥ༜ෳɬ

3༜Ăଭȱȩɉ4༜ɬວ૪ɅॳȱȷɦȸɦɈ༜ෳɅɢɥ

ಘެೀࣅɬപฤĂȭɈߠਗɬߏȳɥૢɁݝȥɣၪ

ȯɦȹಘެೀɁȜɥɈȥɬູฤȱɘȳăȷɈෂɅɉᄈሄĂ

ɘɦɀȞɥɈɁȳȦȜɘɤૻ်౼ɬ௫Ȭɘȳɂ࠸ɜܪ

ɉॳܪɉॳᅰɀɜĂᄧȦ༇ȢȹܪɅĂȦ༇Ȣȹࢍ

ᅰɄȞɂȠૢɅɄɤȥɇɘȵɭɈɁᅙɅȜȹȽ

ɀɉڷȦྼᅟɁȳă

ǐąެೀॳၫૺ

āܪɬॳȳɥɜȠێȾɈၫၭɉૐࢼɜੜᅙȱɀȞɘȳ

ެೀॳၫૺɁȳă

āɂȠɜɈɉఱ࠰ȦސɤɞȳȞɢȠɅ༜ෳɈෳȞၫ

ȥɣ༜ŨಘެೀŨݢೀŨެೀŨǴೀɂယᇆȯɦ

ɀȞɘȳȦĂȭɦɉȜȩɘɁɜێᇦɈɜɈɁȳȥɣݢ

ೀᆴۊȥɣެೀᆴۊɅȽȹȥɣɂȽɀݝȥȦ

ɅဿɩɥૢɁɉȜɤɘȵɭă৩ɅެೀɉݢೀɅࣷ

ȞၫȥɣVW.BĂVW.CĂVW.DɅယᇆȯɦɀȞɘȳȦĂ

ಘެೀĆݢೀĆެೀɬฆȲᄫێVW.D2*ɈəɈູ

ȦȜɤɘȳăȷɦɉാᅣɅ࠸ɘɦɀȞɄȞɂȠૢɁ

ȳăಘެೀĆݢೀĆVW.BĆVW.CɉණɅȧɘȳȦĂ

VW.DɉʂʖˋɅେȯɦɘȳɈɁᆅሄ௫ɁɉණɅ

ɉຖൿȱɘȵɭăɘȹĂެೀɬཡ౺ȯȵɥڻɅɉౘಫ

ɈݗȦྼᅟɂɄɥૢȥɣޢȤȞɀVW.DɈެ

ೀɬཡ౺ȯȵɥɜɈɉܪȱȥɄȞɈɁȳă

āȭɈۊɅ்๘ɬຎɀȹʓˋʍĜɬɦɊܪȺȫɬߊ

ଌɅനȢɥૢȦɁȧɥăȭɦɬܾᅙȱȹʓˋʍĜȦެ

ೀॳၫૺɈܪʓˋʍĜɂঘɊɦɀȞɥɜɈɁȳă

āެೀॳၫૺɉಘެೀॳၫૺɅɓĂʓˋʍĜ

ȥɣəȹଣႮɄɜɈȦவɄȞယĂࠐ3*ɅᅰɥૢȦ

ູɁȳȦĂȱɄȞĪඪɣɦɀȞɄȞīɅɉᄟȦȜ

ɤɘȳă

ǑąȱɄȥȽȹެೀॳၫૺ

āެೀɅɢɥܪɈᄵჟɈඣɉड़ȱɀఛȱȞࡳɁɉ

ȜɤɘȵɭăૐࢼɜࡕɅ34༃ɜȥɣᅙȱɀɥɈɁ

ȳăɁɉݝঠȱɄȥȽȹɈȥĉ

ĪǍīিၡɬȳ

āȷɦɉാᅣɅɢɥিၡɅȜɤɘȳăಪาĂVW.Dɬᆀ

ᅙȱȹެೀॳၫૺɅɢɥܪʓˋʍĜɈᆀ๘ɂȱɀĂ

VW.DɉʂʖˋɅେȯɦɀණɅɉຖൿȱɄȞɂ

ȠȭɂɬತცȯȵɀȞȹȺȧɘȱȹȦĂȭɦɉᆅሄ௫Ɉ

ሇɁȜȽɀ211œɁɉȜɤɘȵɭăȷȭɉޢɈȭɂ

Ɂȳȥɣड़ȱɀഽȩɉȜɤɘȵɭȦʂʖˋɬȩȪɤས

ȫɀණɅຖൿȳɥ௲ਗȦȜɤɘȳăȭɈެೀɅࠐ

ɅཱܾȱɀিၡɬȳૢȦȜɥɈɁȳăɘȹĂএ੭ႤɃ

Ɉ࿚ɅᅙȯɦɀȞɘȳެೀॳ೧ાɁȜɥVWࠣ

ɉၪࠣɅૣȹ౯߆ɬ૩ȽɀȤɤĂ೧ાȷɈɜɈȦެ

ೀɬၪȳɥȭɂȦȜɤĂ഼ ɈެೀॳၫૺɈܪʓˋ

ʍĜɅࣗ܆ɬᅇȢĂय़ݪɂȱɀিၡɂɄɥ௲ਗɜȜɥɈ

Ɂȳă

ĪǎīၭโɄᄎ൨

āȱɄȥȽȹȭɂɅɉɜȠێȾĂȧɄᄎ൨ȦȜɤ

ɘȱȹăȷɦɉ႕ၭɅȭɈެೀɬॳȳɥʓˋʍĜ

ɈࡤฤȦჟȥȽȹૢɁȳăȭɦɅɢɤय़ݪሄɂȱɀɉ

႕ಡ ĪྩݮၡඪࡉīɒɈ೨ਮəȦᅰɄȞȭɂɞĂݝȥ

ɅȾȫɀݝɣȥɈȤႛȧȦȧɄਡმɁȳȥɣȷȠ

ȠڷჍɁɜྥ௵ɅਲɄߤࣞ܄ɬᅆɄȩȯɦȹɜɈ

Ɂȳă

āȭɈᅕɄ༬ाȥɣެೀॳၫૺɈܪʓˋʍĜɉ

ȱɘȵɭɁȱȹăૐɃɜɉိ26༃ਰȥɣʓʅʽ˂

ʞɻĜࣞޢȫɈʓˋʍĜɬާཡĆྀ ༸ɬəɘȱȹȦĂ

ଌ੫Ʌߤࣞ܄ɬȱɀəɘȳɂĂެೀʓˋʍĜɉĸ

ȞဘɅɄɣɄȞĹĂĸʘʹʓˋʍĜĹɂȠ˄ʛʞ˃ȦࡕɅ

๕ɣɦɀȞɘȱȹăȭɈᅕɄࣞޢ໘Ɉ௵ૻɂɜȢɥ

ඪɬဒȳȺȫɈᆵɉૐࢼɅɉჟȥȽȹɈɁȳă

ǒąૻɬဿȢɥ

āȷȠȱȹෂĂɂȜɥ௲ɈݮইಗଞɈၫȥɣɈຎ

ଜɈၫ౯ɬड़ฤȳɥᅝɬဧȩૢɅɄɤɘȳăȷɦɉ

ȭɭɄᅝɁȱȹă

ĸૐɃɜɈ௲ɁɉᄈሄĂݮၡඪ࡙ɉଲɀȞɘȳă

ȷɦɉၭᆍɁड़ɘȽɀȞɥȥɣɁȳȦĂȷɦɁ௲ɬ

ଳɦɥɂɉૃȽɀȞɘȵɭăȜɈȞ๏ۈȦ71Ă

81ɅɄȽɀݮၡඪ࡙ȦລȞȹɂȱɀɜȷɈ૪Ʌ

მɅൎȱɀୣۊȭȱȹ૪ɅĂණࡧɬݮăޠɈݮɉݚ

ૐɃɜɉၭᆍɅࡊȿȞɀĆĆĆɂȠȞᄟɅɉɄɥ

ȥɜȱɦɄȞȦĂȱȥȱદɂɄɥಡྩɬȽɀȱɘ

ȠăଜɈદɬଳɥڻɅၭᆍɉ࠲बɄȞĊĹ

ɂȠૢɁȱȹăߊȥɅɩɦɥฆɤɁȳăȧࢅɘȽ

ɀȞȹଲɤ೨əɅێȾɈʪˋʠȦȷȭɅȜɤɘȱȹă

Ǔąၫ౯Ɉ๖ࠓ

āȭɈᅝɬ࡙ɅެೀॳၫૺɈܪʓˋʍĜɒɈ৽Ȣ

ၫȦဿɩɥૢɅɄɤɘȳă

āɈဿ৩๘ɉૻɁȱȹăĸެೀɬॳȳɥၫૺɈ

ʓˋʍĜĹȥɣĸȜȩɘɁɜެೀॳᅙɈʓˋʍĜăܪ

ൾȱĂܪɜॳȳɥૢȦɁȧɘȳĹɂȠɢȠɄ႕ၭ

ɈሌɁɉɄȩඍɅાင࿚Īા࡙ࡉīɈྀ༸ɬȱɀȞ

ɥɂȠߓޜૻڷɁȳăຎ૪ĂȭɈ࿚ɉ௲࠲बɅഽ

ȩྀ༸ȯɦɀȞɘȱȹȦĂȭɈ࿚Ȧࡐɣഽȩྀ༸ȯɦ

ɀɜĪଲɤȫɣɦɀɜīȭɈʓˋʍĜȦႨᅰɈ༑ᆵɬཡ

ᆎɉ࣡ɛɀவɄȞăߊɁȧɥࡒ

āȾɘɤȷɦȺȫݮཡ౺ɈɉவɄȞɂȠૢɁ

ȜɤĂ౯༑୭ɂȠɢɤɜɚȱɧȭɈ࿚ɬȮੜᅙȞ

ȹȺȞȹૢɒɈݟݡඩɞੇ်ݛɬ୭ȱȹߤࣞ܄

ɬൌɂȱȹૢɜȧɄ๖ࠓɁȱȹăȭȠȱȹᅙɈʓ

ˋʍĜɉཾێโɅݎ໘Ɉ๏ۈɅଲɤȫɣɦɥ࿚Ɂ

ȳȥɣĂૢૢࣞଞɞʓʅʽ˂ʞɻĜ࠲बɈࣞޢɬ୭

ȱɀȞȹɈɁȳȦĂඍɅȭɈʓˋʍĜȦ૩Ⱦ༑ᆵĆ౯

༑ȦȮੜᅙȞȹȺȩࣞࡅᅕȦ౿ഢȳɥ࿚Ɉݟݡඩ

ɬɛȹɤĂੇ ᅙȯɦɥߤɅᆀᅙɁȧɥɜɈɂȱɀݛ်

ȱɀھȫɅ࿚ާཡɬమɛɥૢɅࣞࡅĂɘȹɉޢࣞ

Ȟȧɘȳă

ā৩ɅĂੇ ૩ȞȹȺȩڿඩɬவȱɁɜෳȩݟݡɞݛ်

ȹɛɅਡ໘Ɂɉ2ࣞହ2ଜĂਡެɁɉ2ਡ2ଜɅঔฤȳɥૢ

ɁȮऴᄝȞȹȺȩࣞࡅᅕɬଳɥɂȠəɜɛɘȱȹă

ǔąȩఛȱȞી௲ɒ

āɅଲɤ೨ɭȺɈɉȤဗඡࣞޢɁȱȹăȤဗඡɉ˅

ɾʕʇɞȤೀɈܪȦݮইɂɄȽɀݮɬۜȧࡧȭȳɂ

ȠૢȦᄎ൨ɂɄȽɀȞɘȱȹă

āȱȥȱĂȤဗඡɅܪʓˋʍĜɬଲɤɦɥɅɉᄎ൨Ȧ

ᄵɤɘȳăȷɦɉ˅ɾʕʇɈܪɁȳăȤೀɈɢȠɄ᠒

ɤɉݗȦౘ࿄ȱȥɄȩެೀɉཡ౺ȱɘȵɭȥɣᄎ

൨ɉɄȞɈɁȳȦĂ˅ ɾʕʇɉಞܪȦɘȳăʓˋʍĜ

ɉȭɈܪɅཱܾȱɀȱɘȞฆ௵ɈܪʓˋʍĜɁɉᄜɅᆏ

ȹɄȞɈɁȳă

āȷȭɁާཡȱȹɈȦȤဗඡᅙູଶʭɻ˃ʗĜ

ĪTLI171īɁȳȦĂȭɦɉȤဗඡɈෂɈəɂȠঔฤɁ

ɉȜɥɈɁȳȦĂ˅ ɾʕʇɈܪɁɉཱܾȱɄȞɢȠĂɘ

ȹȷɦȦݝȥɅ༇ȢھȽȹ૪Ʌദ૪ɅʓˋʍĜȦཱܾȳ

ɥɂȠɜɈɁȱȹă

āȭɈࡳɅɢɤĂอ़ಪɈȤဗඡྀ༸ޏଜᅕɉଜȦ

ྀ༸ȳɥȤဗඡɅĸڤఘɂڤĹɂȠݟݡඩɬ૩ȹȵ

ɥૢɅোăࢻ߆ݟഈݚɅȜɥࣞޢɈෂɁ౯ɬȱ

ɀᆀܗɈߊ။ɅোȱɀȞɘȳă

ā৩ɅĂᆹࣞȫɈ୭࡙ᅙĪ୭࡙ᅙݮʓˋʍĜć

TLI197*ɁɉచɞॖɅࣅȩĂ221ŎɘɁɈݗɅ൏

ȢȠɥ࿚ĂബັᇭɈTBĆQBɁɉʠɼ˄Ɂഽཡȱɀ

Ȟȹࡲڏɬ႕ોȳɥȹɛɅখęɈʠɼ˄Ȧࠠݢ༑Ʉॳ

ߍ෮࡙༑ɬྩȢȹ࿚Īࡲڏ႕ોᅙݮʓˋʍĜć

TLI198īɄɃȷɈࣞޢɅਗɩȵȹ࿚ɤɬಓ࣡โమ

ɛĂɁɉ31ହᇆɬȢɥ࿚ɺɼʞʸɬ။ᄵȳɥɅ

ȽɀȞɘȳă

Ǖą૫౦ൣʓˋʍĜɒɈଲɤ೨ə

āɜȠݝ༃ɅɄɥȥႆɦɀȱɘȞɘȱȹȦĂɺʹ˂ʃɁ

:22Ɉʞ˅ૢॣȦཡ౺ȱɀȥɣɈૢɁȳă

āĸधૢโɄဘɅ࠲ȱɀɉਡ໘ɁާཡȳɥȦĂʞ˅ൎ

Ʌ࠲ȱɀɉȷȠɜȽɀȞɥ௲ਗɁɉɄȞĹɂĂɺʹ

˂ʃɉວძਡɅൎȱɀఋęɄࡳާཡɈگᅲɬȱɘ

ȱȹă

āႨɒɉʢʦʞʇʦ˅ʐĜɂʓˋʍĜࡳɁȜȽȹɂ

ဧȞɀȞɘȳȦĂȷɈෂɁĸຽʄʑɅ˄ĜʎĜɬଗ

ȳɥɂެೀȦ၄ȽɀȩɥĹɂȠૢɁĂএ੭Ɉਡᆏॸ

ĂOJNTīɈழয়ಪݚڬ৭Ī࡙࢞ၭఱĆဘଋ੮ᆧॸ࢞

౺Īএ੭ćᆅૢīȦާཡȱɀȞɘȱȹʘɼʼʺˋʡຩൌ

ެೀʓˋʍĜȦᄆȯɦĂ೧ાɉOJNTĂऄޑᇭɬຎ

ଜȦିȫ૩ȻࢼວɁೣࡊॸ࢞ɬɛɥૢɅɄɤɘȳăȹ

ȺȱĂȭɈ૪Ɉೣࡊॸ࢞ɁɉĸʘɼʼʺˋʡɁܪɬॳ

ȳɥૢĹɬᄆ࿈ɅȞȹɜɈɁȜɤĂȷɈݪɉိ29

༃4ॢ25ĂOJNTɈʯ˄ʑ˂˂ĜʑɅɀ౦ޢɁɛɀ

ʘɼʼʺˋʡɅɢɤܪɈॳɅোȱȹૢɬཡȱɘȱ

ȹăĪʘɼʼʺˋʡຩൌެೀʓˋʍĜć[C[176*

āʘɼʼʺˋʡɉകఄ࿚ɂȱɀᅙȯɦɘȳɈɁ഼Ɉ

ဘɅɓཾێโɅɢȩඪɣɦȹဘɁȳȦĂ༂๙ຩȦᆯ

ȞĂ৵ȞɄɃɈ౯ଋɬߤȥȱɀಜඣĂॸႭɄɃࣞᅙ࿚

ɂȱɀɜɢȩɩɦɀɥ೧੮ĪဘīɁȳăȱȥȱĂૐࢼ

ɈĆાࣞޢȥɣॽȹȭɈ೧੮Ɉູɉ661ŎɈ

ȦჟȞݛȢĂʀʥ˃ʆ－ɅɢɥᇚݡɅ൏ȢȠɥૢɅݗ

ɂȠ๘Ɂȳă

āഋ੫ɅȥɦȹဘȦෳ༃Ɉਫ਼ॢɅɢɤఋȦဿఋĂɜȱ

ȩɉఋསȫɬȱȹɂȠॄঅɉޣȯɭɅɜȜɥɂૃȞɘ

ȳăȷɦɉാᅣɅ࠸ɘɦɥެೀɅɢɤఋ೧Ȧ༟ޓȯ

ɦɀࡧȭɥɜɈɁȳă

ā༜ෳɈȞެೀɉʀʥ˃ʆ－ᆲȦࣅȩĂഽȩɈဘଋ

ɉᇚݛȱɀȱɘȠɈɁȳȦʘɼʼʺˋʡɉᇚݛȱɄȞɈ

Ɂȳăȷȱɀʘɼʼʺˋʡɢɤ৵ȞဘɉჟȩȭɦɅɢ

ɥຩൌɈ౺ɉฃȞȾȥɦɥࡳɁȜȽɀɜསȥɦɥ

ȦʘɼʼʺˋʡࢼɁɉɄȞɂȠૢɁȳăȭɦȦૐࡳ

Ʌଲɤ೨ɚɈᆅᄻɁȳă

āȭɦɘɁɅȮގȯȵɀȞȹȺȧɘȱȹެೀʓˋ

ʍĜɉȷɈ೧ાɅǱǲࠣɂȠĂಐɈణऋࠣəȹȞɄɜ

ɈɁȳăऄȳɥڻɅɉ511WࣷȞڗɬݡȢɥྼᅟȦ

ȜɤĂຶ ɣɦɥఒਖɉެೀȦᄵɥȥĂჟȞȥɂȠPO

PGGโɄఒਖɁȳă

āȱȥȱĂʘɼʼʺˋʡɬ೧੮ɂȱȹެೀʓˋʍĜɉ

ຩൌ4*ɁȳăެೀɈࣅɅᇉȱȹᆵఒਖĂȾɘɤ

ɺʢ˅ʈᆲɂȱɀଲɤȳૢȦݢ༑ɁȳȥɣĂݮॳඪ

ɁȢɊૢოஒɄɃɈঢ়Ȟ2˃ĜʸɁɜ4ɈʓˋʍĜ

ɬ༯ȳɥɈəɁݮȦཡ౺ȱɀȞɥڮɬູฤɁȧȹ

ɤɜȱɘȳăȭɈ഼ɅɉʂʖˋɈڹࠤोപɞĂۧ හऋ

༑ɁȜɤளᅰโɅɜᅙɈঢ়Ȟ೧ݢɁɉެೀཡȦ࠰

ાɁȜɥɂȠૢȦȢɘȳă

21ąܪɂެೀ

āಪɁɜఌɦɘȱȹȦĂެೀɉࠞݚࣃɅȤȞɀɉ

ാᅣɂܪɈəɅȱȥ࠸ɘɦɘȵɭăȭɈယᆋȯȢᅰ

ɦɊࠐɄܪʓˋʍĜɂɄɥૢȦȤސɤȞȹȺȫȹɜ

ɈɂૃȞɘȳăૐࢼɉɅມ॑ࣞޢȥɣܪɅಞȱɀᅰ

ɘȱȹăȷɦɉဘɬɤȳĪ౺əȳīɂȠૢɁɈܾ

ᅙɁȱȹăȱȥȱɉĂݮɂȠޮȥɣဘɬଳɥૢ

Ʌଲɤ೨ɭɁȞɘȳă

ā౺દ౯ɜɄȩĂɘȹĂɛȽȹɅࡧȭɥૢɈɄȞݮɬ

ࠠȳɥɜɈɅ౦࠰Ɉ࠲ఘɉɂɀɜฝȞɜɈɁȳăȱȥ

ȱĂݮɉێཡ౺ȳɥɂɀɈɜɈɬௌȧసȩȱɘȳă

ȷɈෂɅɉૃȞɞ౺ჩɜ࠸ɘɦɘȳă

āૐࢼȦ૩ȾࡳɁȷɦɬଳɦɥɂȱȹɣĂૐࢼɉᆵ

ɁȷɈȤ๙ȞɬȯȵɀȞȹȺȧȹȞɂ৽ȢɀȞɘȳă

ూǍāެೀʓˋʍĜ

(a) SKH047

࿈ஈळܪʓˋʍĜ
(b) SKH086

୭࡙ᅙݮʓˋʍĜ
(c) SKH087

ʓˋʍĜݮ႕ોᅙࡲڏ
(d) ZBZ065

ʘɼʼʺˋʡຩൌ
ެೀʓˋʍĜ
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ǍąɉȲɛɅ

ā2::2༃Ăݎਖɺˋʞʛʇɂȱɀદ౾ɬ௫Ȭɀȥɣ

༃Ɂ36༃ɬȢɘȳăɺˋʞʛʇɉຎĂມ॑ᅙɈા

ȳɥȭɂɁݮɬཡॽȱɀܪɬާཡĆྀ༸ȱɀȤɤࡉ࡙

ɉɄȩĂɚȱɧ༇ɞȳૢɅಮ༄ȱȹࣞࡅɁȱȹăૐࢼɬ

ɀɀȩɦɘȱȹණইྩௌɉȞɘȺɅɬ༇ᆧɂȱȹۋ

ௌၫၭȦɬಬɛɀȞɘȳȦĂ૪ൣɈᆔɦɞࠞ

ഇɘɁɉ߿ငɁȜɥێาɈݿ။ীɈᄎ൨ɜȜȽɀௌࣃ

ȷɈ༇ᆧɅʄʑɞຌᄧȦɩɦɥɢȠɅɄɤĂఱȥɣ

૫൦ɅɁɉȜɤɘȳȦݛȦమɭɁᅰɀȞɘȳăȷȠ

ȱȹ૪ൣɈᆔɦɅൎܾȳɓȩĂຎଜɁɉɈৌᆎɈᆯȞ

ௌၫၭɈඑ࢙ȥɣܪɬॽଳɥɂȠڤകɈާཡɬ

ॄɀĂএ੭ɁɉܪɈʓˋʏˋʈɅູݛȱȹʹĜʃĜɒɂ

वɬဿȢɀȞɘȳăȷȱɀȷɈʓˋʏˋʈɈೣࡊɄɥ

ެೀܾᅙࡳɬమݛȯȵĂĸܪĹȥɣĸެೀĹɅູݛȱȹ

ʹĜʃĜɒھȳɥɘɁɬȮގȯȵɀȞȹȺȧɘȳ

ȦĂȷɈෂɁૐࢼɈެೀॳၫૺɈܪʓˋʍĜɅவȱ

Ɂɜ࣓Ⴭɬ૩ȽɀȞȹȺȫɦɊɂૃȞɘȳă

ǎąມ॑ȥɣߔɐ

āྩௌɉௌȧำɛɀ௫ȬɥௌၫၭɁȳăᵾᄞɬ

ᅙȳɥ૱ࡉɁȳɂȷɈௌ૪࠰ɉ2ᄕĂෳȩɀɜ3ᄕ

าɁȳȦĂྩ ௌɉᄝ3ଢ଼࠰ɜɈௌɬȠɈɁȳă

āȭɈาɬவȱɁɜߖɅĆĆĆɂȠૃȞɁާཡȱɘ

ȱȹ࿚ɉĂᅅɛಡฤȯɦȹᅚ໘ݗɅຩȩᅕɅĂএ੭

ᅙȱɀȞɥĪ༇ᆧīɈʃ˅˂ĜोધɬȱɄȦɣĸ

ɦɀݚȯȞĹɂȠɈຂʗɼʷˋʈɂɈݗɬ။

ȾȹɛɅྼᅟɄɈౘᆲɬĸݝႨɬɦɀݚȯȞĹɂૄ

ɬȱɀȩɦɥɜɈɁȳăૐࢼɁɉȷɦɬᅚဠȧૅܧക

ɂঘɭɁȞɘȳă

āૐࢼɁɉܪɬࠣᆅĆࠠȳɥȳɥౘęɈૅܧകɬާ

ཡȱɀᅰɘȱȹăȷɈෂɈێȾȦȭɦȥɣሇɬమɛɘȳ

ެೀॳၫૺɈܪʓˋʍĜɁȳă

Ǐąಘެೀၫૺ

āެݎɁܪɬॳȳɥڻɅɉܪȥɣၪȯɦɥɈ༜ෳ

ɬനȢɥȱȥȜɤɘȵɭă

āȷɈ༜ෳɉಘެೀᆴۊȜɥȞɉެೀᆴۊɅɄɤĂȷ

ɦȸɦɈʓˋʍĜɅɀʓˋʏˋʈɬȞɘȳăಘެೀɈ

ᆀᅙɉܪɈəɄɣȴഽȩɈ࡙ࡉɅᅙȯɦɀȞɘȳɈɁ

সശඪɈၫɜȞɣȽȱɝɥɂૃȞɘȳȦĂಘެೀɉɂɀ

ɜబࣷɄɜɈɁఋęɄဘଋȥɣၪȯɦɀȞɘȳă৩Ʌ

ȢɊݗɬ૩ȾဘଋȥɣɉႤɃಘެೀȦၪȯɦɀɥ

ɂ৽ȢȹၫȦᆯȞȩɣȞɁఱɞဘĂॊຌɞാᅣɄ

ɃȥɣɜಘެೀɉၪȯɦɀȞɥȹɛɅʓˋʍĜȥɣॽ

ȹ௲ਗĂȜɥێฤɈɜɈɬູฤȳɥɅɉଣႮɄɜɈȦഽ

ȳȨɘȳă

āಘެೀɉʞ˄ʫɈ˂ʺʋˋɄɃฆఒɅɜᅙȯɦɀȞ

ɘȳȦĂʓˋʍĜɂȱɀɉఱࠐʓˋʍĜȦᄵშɁȳăȱ

ȥȱĂʓˋʍĜɂȱɀᅙȱɀȞɥȥɣɂȽɀఱ࠰Ȧ

૩ȾູᄵɈಘެೀɬඣȱɀȞɥᄟɁɉȜɤɘȵɭăಘ

ެೀʓˋʍĜɉʓˋʍĜȦࠠᅰɥཱྀڱȥɣၪȯɦ

ɥಘެೀɈࣅଯɬ༏ඔɈ๘ɁȳȭɂɁ2ႳɈޤɂȱɀ

നȢɀȞɘȳăȷȱɀȷɈޤɬݏࡥȱ௵ɅఛȱȞޤɂ

ȱސȞȦȜɥȭɂɬඣȱɀȞɥɂ৽ȢɥɂᆅۅȱĂߏ

ɞȳȞɁȱɡȠă

āఱ࠰ȦࢧɄȞൔɁȷɈࠠݚɅȜɥಘެೀယɈ

ȦȽɀᅰɥ࠰ɅఱݚȱɀȤȧɘȳăȷɈࠠݏࡥɬޤ

ɂޤɈൔȦஙȧဿɩɥăȾɘɤȷȭɁݝȥȦࡧȧȹɂ

ȠඣɬȱɘȳăȷɦȦఱ࠰ɬඣȳɥဘɂȱɀᆀᅙ

ȯɦɥဘɬఱࠐʓˋʍĜɂঘɭɁȞɘȳȦĂଌ੫Ʌɉޤ

ȦဿɩɥɜɈɁȜɦɊဘɁɜܪɁɜວȲय़ݪɅɄɤ

ɘȳă

āಪาĂޤȦஙȧဿɩɥɂȠȭɂɬȤሇȱɘȱȹȦĂ

ȥɣఱ࠰ȦࢧɦɊȷɦɅཱܾȳɥૢɉȜɤɘȵɭ

ȱĂఱ࠰ȦಇોȱɀȱɘȠɂఱࠐʓˋʍĜɂȢɃఱ࠰

ɉࢧɄȞɂඣȱɀȱɘȞɘȳɈɁȭɈȭɂȥɣɜȤސ

ɤȞȹȺȫɥɜɈɂૃȞɘȳă

āȾɘɤĂಘެೀɁɉ2ȾɈ༜ෳɬനȢȹȺȫɁɉݝȦ

ȭȽȹɈȥɬඣȳɥૢɉᅰɄȞɂȠૢɁȳăȭࡧ

Ɉಘެೀɬᅙȱɀܪɬູฤȳɥ௲ਗɅɉڽɄɥ༜ෳɬ

3༜Ăଭȱȩɉ4༜ɬວ૪ɅॳȱȷɦȸɦɈ༜ෳɅɢɥ

ಘެೀࣅɬപฤĂȭɈߠਗɬߏȳɥૢɁݝȥɣၪ

ȯɦȹಘެೀɁȜɥɈȥɬູฤȱɘȳăȷɈෂɅɉᄈሄĂ

ɘɦɀȞɥɈɁȳȦȜɘɤૻ်౼ɬ௫Ȭɘȳɂ࠸ɜܪ

ɉॳܪɉॳᅰɀɜĂᄧȦ༇ȢȹܪɅĂȦ༇Ȣȹࢍ

ᅰɄȞɂȠૢɅɄɤȥɇɘȵɭɈɁᅙɅȜȹȽ

ɀɉڷȦྼᅟɁȳă

ǐąެೀॳၫૺ

āܪɬॳȳɥɜȠێȾɈၫၭɉૐࢼɜੜᅙȱɀȞɘȳ

ެೀॳၫૺɁȳă

āɂȠɜɈɉఱ࠰ȦސɤɞȳȞɢȠɅ༜ෳɈෳȞၫ

ȥɣ༜ŨಘެೀŨݢೀŨެೀŨǴೀɂယᇆȯɦ

ɀȞɘȳȦĂȭɦɉȜȩɘɁɜێᇦɈɜɈɁȳȥɣݢ

ೀᆴۊȥɣެೀᆴۊɅȽȹȥɣɂȽɀݝȥȦ

ɅဿɩɥૢɁɉȜɤɘȵɭă৩ɅެೀɉݢೀɅࣷ

ȞၫȥɣVW.BĂVW.CĂVW.DɅယᇆȯɦɀȞɘȳȦĂ

ಘެೀĆݢೀĆެೀɬฆȲᄫێVW.D2*ɈəɈູ

ȦȜɤɘȳăȷɦɉാᅣɅ࠸ɘɦɀȞɄȞɂȠૢɁ

ȳăಘެೀĆݢೀĆVW.BĆVW.CɉණɅȧɘȳȦĂ

VW.DɉʂʖˋɅେȯɦɘȳɈɁᆅሄ௫ɁɉණɅ

ɉຖൿȱɘȵɭăɘȹĂެೀɬཡ౺ȯȵɥڻɅɉౘಫ

ɈݗȦྼᅟɂɄɥૢȥɣޢȤȞɀVW.DɈެ

ೀɬཡ౺ȯȵɥɜɈɉܪȱȥɄȞɈɁȳă

āȭɈۊɅ்๘ɬຎɀȹʓˋʍĜɬɦɊܪȺȫɬߊ

ଌɅനȢɥૢȦɁȧɥăȭɦɬܾᅙȱȹʓˋʍĜȦެ

ೀॳၫૺɈܪʓˋʍĜɂঘɊɦɀȞɥɜɈɁȳă

āެೀॳၫૺɉಘެೀॳၫૺɅɓĂʓˋʍĜ

ȥɣəȹଣႮɄɜɈȦவɄȞယĂࠐ3*ɅᅰɥૢȦ

ູɁȳȦĂȱɄȞĪඪɣɦɀȞɄȞīɅɉᄟȦȜ

ɤɘȳă

ǑąȱɄȥȽȹެೀॳၫૺ

āެೀɅɢɥܪɈᄵჟɈඣɉड़ȱɀఛȱȞࡳɁɉ

ȜɤɘȵɭăૐࢼɜࡕɅ34༃ɜȥɣᅙȱɀɥɈɁ

ȳăɁɉݝঠȱɄȥȽȹɈȥĉ

ĪǍīিၡɬȳ

āȷɦɉാᅣɅɢɥিၡɅȜɤɘȳăಪาĂVW.Dɬᆀ

ᅙȱȹެೀॳၫૺɅɢɥܪʓˋʍĜɈᆀ๘ɂȱɀĂ

VW.DɉʂʖˋɅେȯɦɀණɅɉຖൿȱɄȞɂ

ȠȭɂɬತცȯȵɀȞȹȺȧɘȱȹȦĂȭɦɉᆅሄ௫Ɉ

ሇɁȜȽɀ211œɁɉȜɤɘȵɭăȷȭɉޢɈȭɂ

Ɂȳȥɣड़ȱɀഽȩɉȜɤɘȵɭȦʂʖˋɬȩȪɤས

ȫɀණɅຖൿȳɥ௲ਗȦȜɤɘȳăȭɈެೀɅࠐ

ɅཱܾȱɀিၡɬȳૢȦȜɥɈɁȳăɘȹĂএ੭ႤɃ

Ɉ࿚ɅᅙȯɦɀȞɘȳެೀॳ೧ાɁȜɥVWࠣ

ɉၪࠣɅૣȹ౯߆ɬ૩ȽɀȤɤĂ೧ાȷɈɜɈȦެ

ೀɬၪȳɥȭɂȦȜɤĂ഼ ɈެೀॳၫૺɈܪʓˋ

ʍĜɅࣗ܆ɬᅇȢĂय़ݪɂȱɀিၡɂɄɥ௲ਗɜȜɥɈ

Ɂȳă

ĪǎīၭโɄᄎ൨

āȱɄȥȽȹȭɂɅɉɜȠێȾĂȧɄᄎ൨ȦȜɤ

ɘȱȹăȷɦɉ႕ၭɅȭɈެೀɬॳȳɥʓˋʍĜ

ɈࡤฤȦჟȥȽȹૢɁȳăȭɦɅɢɤय़ݪሄɂȱɀɉ

႕ಡ ĪྩݮၡඪࡉīɒɈ೨ਮəȦᅰɄȞȭɂɞĂݝȥ

ɅȾȫɀݝɣȥɈȤႛȧȦȧɄਡმɁȳȥɣȷȠ

ȠڷჍɁɜྥ௵ɅਲɄߤࣞ܄ɬᅆɄȩȯɦȹɜɈ

Ɂȳă

āȭɈᅕɄ༬ाȥɣެೀॳၫૺɈܪʓˋʍĜɉ

ȱɘȵɭɁȱȹăૐɃɜɉိ26༃ਰȥɣʓʅʽ˂

ʞɻĜࣞޢȫɈʓˋʍĜɬާཡĆྀ ༸ɬəɘȱȹȦĂ

ଌ੫Ʌߤࣞ܄ɬȱɀəɘȳɂĂެೀʓˋʍĜɉĸ

ȞဘɅɄɣɄȞĹĂĸʘʹʓˋʍĜĹɂȠ˄ʛʞ˃ȦࡕɅ

๕ɣɦɀȞɘȱȹăȭɈᅕɄࣞޢ໘Ɉ௵ૻɂɜȢɥ

ඪɬဒȳȺȫɈᆵɉૐࢼɅɉჟȥȽȹɈɁȳă

ǒąૻɬဿȢɥ

āȷȠȱȹෂĂɂȜɥ௲ɈݮইಗଞɈၫȥɣɈຎ

ଜɈၫ౯ɬड़ฤȳɥᅝɬဧȩૢɅɄɤɘȳăȷɦɉ

ȭɭɄᅝɁȱȹă

ĸૐɃɜɈ௲ɁɉᄈሄĂݮၡඪ࡙ɉଲɀȞɘȳă

ȷɦɉၭᆍɁड़ɘȽɀȞɥȥɣɁȳȦĂȷɦɁ௲ɬ

ଳɦɥɂɉૃȽɀȞɘȵɭăȜɈȞ๏ۈȦ71Ă

81ɅɄȽɀݮၡඪ࡙ȦລȞȹɂȱɀɜȷɈ૪Ʌ

მɅൎȱɀୣۊȭȱȹ૪ɅĂණࡧɬݮăޠɈݮɉݚ

ૐɃɜɉၭᆍɅࡊȿȞɀĆĆĆɂȠȞᄟɅɉɄɥ

ȥɜȱɦɄȞȦĂȱȥȱદɂɄɥಡྩɬȽɀȱɘ

ȠăଜɈદɬଳɥڻɅၭᆍɉ࠲बɄȞĊĹ

ɂȠૢɁȱȹăߊȥɅɩɦɥฆɤɁȳăȧࢅɘȽ

ɀȞȹଲɤ೨əɅێȾɈʪˋʠȦȷȭɅȜɤɘȱȹă

Ǔąၫ౯Ɉ๖ࠓ

āȭɈᅝɬ࡙ɅެೀॳၫૺɈܪʓˋʍĜɒɈ৽Ȣ

ၫȦဿɩɥૢɅɄɤɘȳă

āɈဿ৩๘ɉૻɁȱȹăĸެೀɬॳȳɥၫૺɈ

ʓˋʍĜĹȥɣĸȜȩɘɁɜެೀॳᅙɈʓˋʍĜăܪ

ൾȱĂܪɜॳȳɥૢȦɁȧɘȳĹɂȠɢȠɄ႕ၭ

ɈሌɁɉɄȩඍɅાင࿚Īા࡙ࡉīɈྀ༸ɬȱɀȞ

ɥɂȠߓޜૻڷɁȳăຎ૪ĂȭɈ࿚ɉ௲࠲बɅഽ

ȩྀ༸ȯɦɀȞɘȱȹȦĂȭɈ࿚Ȧࡐɣഽȩྀ༸ȯɦ

ɀɜĪଲɤȫɣɦɀɜīȭɈʓˋʍĜȦႨᅰɈ༑ᆵɬཡ

ᆎɉ࣡ɛɀவɄȞăߊɁȧɥࡒ

āȾɘɤȷɦȺȫݮཡ౺ɈɉவɄȞɂȠૢɁ

ȜɤĂ౯༑୭ɂȠɢɤɜɚȱɧȭɈ࿚ɬȮੜᅙȞ

ȹȺȞȹૢɒɈݟݡඩɞੇ်ݛɬ୭ȱȹߤࣞ܄

ɬൌɂȱȹૢɜȧɄ๖ࠓɁȱȹăȭȠȱȹᅙɈʓ

ˋʍĜɉཾێโɅݎ໘Ɉ๏ۈɅଲɤȫɣɦɥ࿚Ɂ

ȳȥɣĂૢૢࣞଞɞʓʅʽ˂ʞɻĜ࠲बɈࣞޢɬ୭

ȱɀȞȹɈɁȳȦĂඍɅȭɈʓˋʍĜȦ૩Ⱦ༑ᆵĆ౯

༑ȦȮੜᅙȞȹȺȩࣞࡅᅕȦ౿ഢȳɥ࿚Ɉݟݡඩ

ɬɛȹɤĂੇ ᅙȯɦɥߤɅᆀᅙɁȧɥɜɈɂȱɀݛ်

ȱɀھȫɅ࿚ާཡɬమɛɥૢɅࣞࡅĂɘȹɉޢࣞ

Ȟȧɘȳă

ā৩ɅĂੇ ૩ȞȹȺȩڿඩɬவȱɁɜෳȩݟݡɞݛ်

ȹɛɅਡ໘Ɂɉ2ࣞହ2ଜĂਡެɁɉ2ਡ2ଜɅঔฤȳɥૢ

ɁȮऴᄝȞȹȺȩࣞࡅᅕɬଳɥɂȠəɜɛɘȱȹă

ǔąȩఛȱȞી௲ɒ

āɅଲɤ೨ɭȺɈɉȤဗඡࣞޢɁȱȹăȤဗඡɉ˅

ɾʕʇɞȤೀɈܪȦݮইɂɄȽɀݮɬۜȧࡧȭȳɂ

ȠૢȦᄎ൨ɂɄȽɀȞɘȱȹă

āȱȥȱĂȤဗඡɅܪʓˋʍĜɬଲɤɦɥɅɉᄎ൨Ȧ

ᄵɤɘȳăȷɦɉ˅ɾʕʇɈܪɁȳăȤೀɈɢȠɄ᠒

ɤɉݗȦౘ࿄ȱȥɄȩެೀɉཡ౺ȱɘȵɭȥɣᄎ

൨ɉɄȞɈɁȳȦĂ˅ ɾʕʇɉಞܪȦɘȳăʓˋʍĜ

ɉȭɈܪɅཱܾȱɀȱɘȞฆ௵ɈܪʓˋʍĜɁɉᄜɅᆏ

ȹɄȞɈɁȳă

āȷȭɁާཡȱȹɈȦȤဗඡᅙູଶʭɻ˃ʗĜ

ĪTLI171īɁȳȦĂȭɦɉȤဗඡɈෂɈəɂȠঔฤɁ

ɉȜɥɈɁȳȦĂ˅ ɾʕʇɈܪɁɉཱܾȱɄȞɢȠĂɘ

ȹȷɦȦݝȥɅ༇ȢھȽȹ૪Ʌദ૪ɅʓˋʍĜȦཱܾȳ

ɥɂȠɜɈɁȱȹă

āȭɈࡳɅɢɤĂอ़ಪɈȤဗඡྀ༸ޏଜᅕɉଜȦ

ྀ༸ȳɥȤဗඡɅĸڤఘɂڤĹɂȠݟݡඩɬ૩ȹȵ

ɥૢɅোăࢻ߆ݟഈݚɅȜɥࣞޢɈෂɁ౯ɬȱ

ɀᆀܗɈߊ။ɅোȱɀȞɘȳă

ā৩ɅĂᆹࣞȫɈ୭࡙ᅙĪ୭࡙ᅙݮʓˋʍĜć

TLI197*ɁɉచɞॖɅࣅȩĂ221ŎɘɁɈݗɅ൏

ȢȠɥ࿚ĂബັᇭɈTBĆQBɁɉʠɼ˄Ɂഽཡȱɀ

Ȟȹࡲڏɬ႕ોȳɥȹɛɅখęɈʠɼ˄Ȧࠠݢ༑Ʉॳ

ߍ෮࡙༑ɬྩȢȹ࿚Īࡲڏ႕ોᅙݮʓˋʍĜć

TLI198īɄɃȷɈࣞޢɅਗɩȵȹ࿚ɤɬಓ࣡โమ

ɛĂɁɉ31ହᇆɬȢɥ࿚ɺɼʞʸɬ။ᄵȳɥɅ

ȽɀȞɘȳă

Ǖą૫౦ൣʓˋʍĜɒɈଲɤ೨ə

āɜȠݝ༃ɅɄɥȥႆɦɀȱɘȞɘȱȹȦĂɺʹ˂ʃɁ

:22Ɉʞ˅ૢॣȦཡ౺ȱɀȥɣɈૢɁȳă

āĸधૢโɄဘɅ࠲ȱɀɉਡ໘ɁާཡȳɥȦĂʞ˅ൎ

Ʌ࠲ȱɀɉȷȠɜȽɀȞɥ௲ਗɁɉɄȞĹɂĂɺʹ

˂ʃɉວძਡɅൎȱɀఋęɄࡳާཡɈگᅲɬȱɘ

ȱȹă

āႨɒɉʢʦʞʇʦ˅ʐĜɂʓˋʍĜࡳɁȜȽȹɂ

ဧȞɀȞɘȳȦĂȷɈෂɁĸຽʄʑɅ˄ĜʎĜɬଗ

ȳɥɂެೀȦ၄ȽɀȩɥĹɂȠૢɁĂএ੭Ɉਡᆏॸ

ĂOJNTīɈழয়ಪݚڬ৭Ī࡙࢞ၭఱĆဘଋ੮ᆧॸ࢞

౺Īএ੭ćᆅૢīȦާཡȱɀȞɘȱȹʘɼʼʺˋʡຩൌ

ެೀʓˋʍĜȦᄆȯɦĂ೧ાɉOJNTĂऄޑᇭɬຎ

ଜȦିȫ૩ȻࢼວɁೣࡊॸ࢞ɬɛɥૢɅɄɤɘȳăȹ

ȺȱĂȭɈ૪Ɉೣࡊॸ࢞ɁɉĸʘɼʼʺˋʡɁܪɬॳ

ȳɥૢĹɬᄆ࿈ɅȞȹɜɈɁȜɤĂȷɈݪɉိ29

༃4ॢ25ĂOJNTɈʯ˄ʑ˂˂ĜʑɅɀ౦ޢɁɛɀ

ʘɼʼʺˋʡɅɢɤܪɈॳɅোȱȹૢɬཡȱɘȱ

ȹăĪʘɼʼʺˋʡຩൌެೀʓˋʍĜć[C[176*

āʘɼʼʺˋʡɉകఄ࿚ɂȱɀᅙȯɦɘȳɈɁ഼Ɉ

ဘɅɓཾێโɅɢȩඪɣɦȹဘɁȳȦĂ༂๙ຩȦᆯ

ȞĂ৵ȞɄɃɈ౯ଋɬߤȥȱɀಜඣĂॸႭɄɃࣞᅙ࿚

ɂȱɀɜɢȩɩɦɀɥ೧੮ĪဘīɁȳăȱȥȱĂૐࢼ

ɈĆાࣞޢȥɣॽȹȭɈ೧੮Ɉູɉ661ŎɈ

ȦჟȞݛȢĂʀʥ˃ʆ－ɅɢɥᇚݡɅ൏ȢȠɥૢɅݗ

ɂȠ๘Ɂȳă

āഋ੫ɅȥɦȹဘȦෳ༃Ɉਫ਼ॢɅɢɤఋȦဿఋĂɜȱ

ȩɉఋསȫɬȱȹɂȠॄঅɉޣȯɭɅɜȜɥɂૃȞɘ

ȳăȷɦɉാᅣɅ࠸ɘɦɥެೀɅɢɤఋ೧Ȧ༟ޓȯ

ɦɀࡧȭɥɜɈɁȳă

ā༜ෳɈȞެೀɉʀʥ˃ʆ－ᆲȦࣅȩĂഽȩɈဘଋ

ɉᇚݛȱɀȱɘȠɈɁȳȦʘɼʼʺˋʡɉᇚݛȱɄȞɈ

Ɂȳăȷȱɀʘɼʼʺˋʡɢɤ৵ȞဘɉჟȩȭɦɅɢ

ɥຩൌɈ౺ɉฃȞȾȥɦɥࡳɁȜȽɀɜསȥɦɥ

ȦʘɼʼʺˋʡࢼɁɉɄȞɂȠૢɁȳăȭɦȦૐࡳ

Ʌଲɤ೨ɚɈᆅᄻɁȳă

āȭɦɘɁɅȮގȯȵɀȞȹȺȧɘȱȹެೀʓˋ

ʍĜɉȷɈ೧ાɅǱǲࠣɂȠĂಐɈణऋࠣəȹȞɄɜ

ɈɁȳăऄȳɥڻɅɉ511WࣷȞڗɬݡȢɥྼᅟȦ

ȜɤĂຶ ɣɦɥఒਖɉެೀȦᄵɥȥĂჟȞȥɂȠPO

PGGโɄఒਖɁȳă

āȱȥȱĂʘɼʼʺˋʡɬ೧੮ɂȱȹެೀʓˋʍĜɉ

ຩൌ4*ɁȳăެೀɈࣅɅᇉȱȹᆵఒਖĂȾɘɤ

ɺʢ˅ʈᆲɂȱɀଲɤȳૢȦݢ༑ɁȳȥɣĂݮॳඪ

ɁȢɊૢოஒɄɃɈঢ়Ȟ2˃ĜʸɁɜ4ɈʓˋʍĜ

ɬ༯ȳɥɈəɁݮȦཡ౺ȱɀȞɥڮɬູฤɁȧȹ

ɤɜȱɘȳăȭɈ഼ɅɉʂʖˋɈڹࠤोപɞĂۧ හऋ

༑ɁȜɤளᅰโɅɜᅙɈঢ়Ȟ೧ݢɁɉެೀཡȦ࠰

ાɁȜɥɂȠૢȦȢɘȳă

21ąܪɂެೀ

āಪɁɜఌɦɘȱȹȦĂެೀɉࠞݚࣃɅȤȞɀɉ

ാᅣɂܪɈəɅȱȥ࠸ɘɦɘȵɭăȭɈယᆋȯȢᅰ

ɦɊࠐɄܪʓˋʍĜɂɄɥૢȦȤސɤȞȹȺȫȹɜ

ɈɂૃȞɘȳăૐࢼɉɅມ॑ࣞޢȥɣܪɅಞȱɀᅰ

ɘȱȹăȷɦɉဘɬɤȳĪ౺əȳīɂȠૢɁɈܾ

ᅙɁȱȹăȱȥȱɉĂݮɂȠޮȥɣဘɬଳɥૢ

Ʌଲɤ೨ɭɁȞɘȳă

ā౺દ౯ɜɄȩĂɘȹĂɛȽȹɅࡧȭɥૢɈɄȞݮɬ

ࠠȳɥɜɈɅ౦࠰Ɉ࠲ఘɉɂɀɜฝȞɜɈɁȳăȱȥ

ȱĂݮɉێཡ౺ȳɥɂɀɈɜɈɬௌȧసȩȱɘȳă

ȷɈෂɅɉૃȞɞ౺ჩɜ࠸ɘɦɘȳă

āૐࢼȦ૩ȾࡳɁȷɦɬଳɦɥɂȱȹɣĂૐࢼɉᆵ

ɁȷɈȤ๙ȞɬȯȵɀȞȹȺȧȹȞɂ৽ȢɀȞɘȳă

VW.Dć༜ෳȦ21ġ511onĂദȻݢೀɢɤȩYೀɢɤ

ෳȞݢೀɈ૱༜ɬެೀɂȞĂȷɈෂɁɜ༜ෳȦ

391onɈဘɬVW.DɂȞɘȳăࣅȞࣳৌݪɬᄵȱɀȞ

ɘȳă

ࠐćຎଜɈʓˋʍĜɁɉˁɼʗĜɈ3dnาɈܪɁɜ6n

ġ21ȉᆋɦɀĂ2nɈݮɁȜɦɊ81ȉᆋɦȹڮȥɣ

1/6࿓Ɂॳݢ༑ɁȳăĪ࿈ஈळܪʓˋʍĜćTLI158ī

ຩൌćɬฆȳɜɈɬຩൌɂȞĂࢍɅฆȯɄȞɜɈɬದ

ɬฆȳɜɂૃɩɦȦൌɂঘɍɘȳăဦ૦ȥɣȳɥɂவȱܯ

ȻɁȳȦĂȭȠȱȹএɉඍɅຩൌȦหৣɬ૩ȽȹɅݿȨɘ

ȵɭăฆ௵ɉದܯൌɄɈɅެငโɅݝຑȥɈɺʇʏʿˋȦࡧ

ȭȽȹ૪ɅɬᆔȳĪຩൌīɢȠɄဘଋɈૢɬຩൌɂঘɍɘ

ȳăႨஙɁࡥ੪ȱɀȞɘȳʘɼʼʺˋʡຩൌެೀʓˋʍĜ

ɉĂެೀɬିȫɥૢɁɬฆȳဘൌɅɄɥɂȠૢɁȳă

Īī

2ī

3ī

4ī
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ǍąɉȲɛɅ

āࣷ༃ĂބęȦᅙȳɥᅕęɄߔݛဘଋȦఱ࠰Ɉ०য়Ɉ

əɄɣȴĂᅕęɄࣗ܆ɬ౺ဘɞ౺ൔृɅȜȹȢɥȭɂȦ

ცɣȥɅɄɤĂȷɦɣߔݛဘଋɈ˂ʑʇ࿎ݟȦ୭ᅟȯ

ɦɀȞɥă႘ࣻୋીɅȤȞɀɉĂࣱ დɄદࠋߔɈᇦ़Ʌ

ɢȽɀഽᅕɄ႕࡙੮ɈާཡȦɩɦɀȞɥȦĂູ ɅĂ

ಒȫɭယɬယɂȱȹࠞࣃ༯ᆞळၮݮ੬Ɉާཡ

ɉĂਡ໘ެɈૢᇉɂߏȱɀĂಪऄโɄࠞࣃᄎ൨ɒɈଲ

ɤ೨əɁȜɥɂȞȢɥ\2.4^ă

āݮಱɅȤȫɥࠞࣃɒɈ༯ᆞɂɉĂȜȢɀඍݛȳ

ɥɂĂ౺ൔृɒɈ༯ᆞɂɕɖວࡹɁȜɤĂ౺ൔृɅൎȳ

ɥ༯ᆞɂɉĂ౺ൔृɬ৭ȳɥᅕęɄ౺ဘɒɈ༯ᆞɂന

ȢɄȤȳȭɂȦɁȧɥăȭɈ౺ൔृɬ৭ȳɥఆဘɞྫ

౺ဘɅൎȳɥࣗ܆ɬ౷ȱȩ࿎ݟȳɥȭɂɅɢȽɀĂɉȲ

ɛɀࡕശɈݮᄞ੬ɞఛࡤɅާཡȯɦɥݮᄞ੬Ɉࠞࣃ

ݷɅȾȞɀࡼሄȳɥȭɂȦݢ༑ɅɄɥăႨழဦɁɉĂ

౺ဘɅൎȳɥࣗ܆࿎ݟɬɃɈɢȠɅȠɓȧȥĂɘȹȷ

Ɉय़ݪɃɈɢȠɄඪॽȦຶɣɦȹɈȥɅȾȞɀĂᅙাɈ

ತცɂɂɜɅĂૢ ᇉɬৄȢȹސತɬȞȹȞă

ǎąߔݛဘଋɈࣗ܆ćࡖโ๘ɂෳࡖโ๘

ā౺ဘɞ౺ൔृɒɈߔݛဘଋɈࣗ܆ɬࡖโ๘ɂෳࡖ

โ๘ȥɣ৽ȢȹȞăࡖโɄ๘ɅȤȞɀɉĂಞโ

Ʉࠞࣃ༟ޓɞ౺ဘɅൎȳɥ౯ຽ౯Ībdvuf!upyjdjuzīɬ

৽ᆞȳɥྼᅟȦȜɥăɘȹෳࡖโɄ๘ȥɣॽɥɂ౯

ຽ౯Ɉ࿎ݟɁɉॽݿȮȯɦȦȻɄ౯โɄຽ౯

Īdispojd!upyjdjuzīɞࠞࣃɒɈરᆗ౯Ɉૄ࿈ɈێȾɁȜ

ɥ౺ယސ౯ɄɃɬ৽ᆞȳɥྼᅟȦȜɥă౯ຽ౯Ɉૄ࿈

ɈێȾɂȱɀ౺ဘɈഝఇᆎɒɈࣗ܆ɬ࿎ݟȱȹ௲ਗĂຂ

ᅇदĪஐᆅࣾīɂൎदĪࣾīɂɈ࠰ɅᄵڷɄࣗ܆Ȧɛɣ

ɦɄȞ༏ɬჟࣗ܆༏ĪOPFD-!Opo!Pctfswfe!Fggfdu!

Dpodfousbujpoīɞჟࣗ܆ᆲĪOPFM-!Opo!Pctfswfe!

Fggfdu!MfwfmīɂȱɀȳȭɂȦɁȧɥă

āཾێɅߔݛဘଋȦȳᅕęɄ౺ဘɅൎȳɥ౯ຽ౯

ɉĂ౯ຽ౯ɢɤɜฝȞ༏ɁߊɁȧɥȭɂȦഽȞă

ȭɦɉĂ౯౯ຽ౯ĪBDS-!Bdvuf!Dispojd!Sbujpī

ɂȱɀষȳɥFD50ඩɬOPFDඩɁதȱȹFD500OPFD

ɬ࢙ɛɥၫၭɄɃɅɢȽɀცɣȥɅȳɥȭɂȦɁȧɥ

\5^ăᇉȢɊĂࠞ ဘߔݛௐȦʷʐˋʋɬൎɅଌૈȱȹࣃ

ଋदɈຽ౯࿎ݟɁɉĂBDSȦ2ɬ௫ޑɥĪ౯ຽ౯Ɉၫ

Ȧ౯ຽ౯ɢɤɜฝ༏ɁࠫઍȯɦɥīʉĜʑɉĂ

BDS;2ġ21ɈཱྀڱɈဘଋȦൌɈᄝ54œĂBDS;22ġ

61ɈཱྀڱɈဘଋȦᄝ38œĂBDS;62ġ211Ȥɢɍ212ġ

611ɈཱྀڱɈဘଋदȦȷɦȸɦᄝ7/6œɁȜɤĂɩȴȥɁ

ɉȜɥȦĂBDSȦ2-111ষɅൿȳɥߔݛဘଋɜശ੭ȳ

ɥ\5^ă

āෂෳࡖโɄᄘɁ৽Ȣȹ௲ਗĂൎɂɄɥ౺ဘɈখൌ

ౘɈဿݛɉĂഝఇɂૌჱɈബɈੇɂȱɀຶɥȭɂȦɁ

ȧɥăႨᅰĂߔݛဘଋȦശ੭ȱɄȞ௲ਗɁɜĂ౺ဘɈখ

ൌౘɉᅕęɄࡠಣဿĂࠞ ĂখൌदɈൔĂݛᅟۚɈဿࣃ

഼Ɉ౺ဘɂɈഊᅙɅɢɤ௵ɅဿȱɀȞɥăȭɦɅĂ

ູฤɈߔݛဘଋĪʺʟ˃ଌঅɁɉࣸമɼʂˋदɬᅙīɅ

ɢɤᄾຩȯɦɥ౯ຽ౯ɅɢɥૌჱখൌɈഝݡɂ౯ຽ

౯ɅɢɥഝఇᆎɈฝݚɄɃĂߔݛဘଋɅɢɤᄾຩȯɦɥ

ஜဿݛɬोધɅཱ܇ȯȵɥȭɂɁĂଌ੫Ɉখൌౘဿݛɬ

ʏʷʽ˄ĜʏʿˋȳɥȹɛɈౘߔโɄʺʟ˃Ɉާཡɜ

ɩɦɀȤɤ!\6^ĂষĂ̋ ʟ˃ଌঅɁຶȹʩˁʹĜʗɬ೨

əਮɚȭɂɁĂଌ੫Ɉ౺ൔृɅݮᄞ੬ɬઢȱȹ૪Ɉ

౺ဘখൌౘɈဿݛᅅപɒɈᆀᅙȦࡖɁȧɥă

āߔݛဘଋȦȳຽ౯ɂ࠲ᇦȫɥȭɂȦਲɁȜɥ

ȦĂ୭ᅟɄૄ࿈ɂȱɀ౺ယސ౯Ɉᄵჟɬ௫ȬɥȭɂȦɁ

ȧɥăࠞ ੬ɈާཡɅȤȞɀɜĂ౺ယݮɅ༯ᆞȱȹၮࣃ

ശโɄယگ౯ܸɅȤȫɥྫ౺ဘߤɈȹɛɅݟ౯Ɉ࿎ސ

Īબ೧ྣബȤɢɍDP3ཡ౺ബɈސബɈཱܾސ

ശɈਗࡕၭɂȱɀੜᅙȱĂીྀȯɦɀȞɥݟīɬ࿎ސ

ޢჶߤ౯੬ृɈၮݮ੬Ăఛާࡤཡ࿚ȤɢɍȷɦɣɈ

৭ယɈ౺ယސ౯ɬߏȱɄȦɣĂɢɤᄭɦȹ౺ယސ

౯ɬᄵȳɥယɬೊསȳɥȭɂɁĂ౺ယސ౯ɬ௫ȯȵ

ȹၮݮ੬ɈާཡȦమɛɣɦɀȞɥ\7^ă

Ǐąຽ౯ɂ౺ൔຽ౯

ā౺ဘɅൎȱɀߔݛဘଋȦۜȧࡧȭȳএɈȠȻ౺ശɬ

Ɉૄ࿈ɂݟȥȳඳૌ˄ʱ˃Ɉຽ౯ɬૄ࿈ɂȱȹຽ౯࿎࣒

ȱɀĂME50ɞMD50ɄɃૄ࿈ɉཾێɅɜɢȩඪɣɦɀȞ

ɥăME50ɉĂൌ୭ȜȹɤɃɈาɈᆲɈߔݛဘଋȦൎ

ɂȱȹ౺ဘɈౘɈখൌɬૌჱȯȵɥȥɬૄ࿈ɂȱȹૄ

࿈ɁȜɤĂnhĪဘଋī0lhĪൌ୭īɈɢȠɄඍڮɁȯɦ

ɥăǨɉmfuibmĪඳૌīɈຢဦ૦ȥɣĂEɉeptfɈຢဦ૦

ɁĂᄞɁȜɦɊဎᅙᆲɬĂဘɁȜɦɊಟଲᆲɬڷჍȱĂ

ȫౘ૦Ɉ61ɉ61œɈૌႀᆎɬȳĪඳૌᆎ61œɄݚ

ɈɁ౺ശᆎ61œɂനȢɀɜɢȞīăວᅕɅĂMD50ɉĂ౺ဘ

ȜɥȞɉູฤɈ੧ၲȦശ੭ȳɥࠞࣃɞᅗܕෂɅɃɈȩ

ɣȞɈ༏ɈߔݛဘଋȦശ੭ȳɦɊൎɂȱȹ౺ဘȜɥ

Ȟɉ੧ၲɈౘȦૌჱȳɥȥɬȳૄ࿈ɁȜɤĂnhĪဘ

ଋī0MĪൌಓīɈɢȠɄඍڮɁȯɦɥăཾێโɅĂ౯ຽ

生態系を構成する生物への影響に配慮した消火剤の開発
āᄘāථāॾݭ
Tomonori Kawano

႘ࣻୋીᆏߔਡ੫ࠞࣃߔငāୂ࣋

ਡ੫ਗદࣞݛॸ࢞ʓˋʗĜෳ

連絡先 〒808-0135  福岡県北九州市若松区ひびきの1－1
北九州市立大学国際環境工学部環境生命工学科
E-mail  kawanotom@kitakyu-u.ac.jp
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౯ɬȳߔݛဘଋɈ௲ਗĂඳૌᆎɉ૪࠰ɂɂɜɅഝȱĂ

ȱɅȩȩݛ௫ဿڬȳɥɂඳૌᆎȦȷɦݿȦॄ࠰ฤɈ૪ێ

Ʉɥă୦ȽɀĂME50ɞMD50ɈౘඩȦຶɣɦȹɈȦĂᄞ੬

ɂ౺ဘȦಞఌȱɀڬਏĂౘ૪࠰ɄɈȥĂষĪ23iīɄ

ɈȥĂ2ষɄɈȥĪ35iīĂȜɥȞɉɜȽɂෳ࠰ࡖĂᇉȢ

Ɋ3ষĪ59iīĂ4ষ)83i*Ă5ষĪ:7iīɄɈȥɬউდ

Ʌ်ࣾȳɥྼᅟȦȜɥă

ā౺ྫ౺ဘɈᄿഖ౯ɒɈࣗ܆ɄɃඳૌެڬɈএɬૄ

࿈ɂȱȹ౯ຽ౯Ɉ௲ਗĂFD50ĪIbmg!nbyjnbm!fggfdujwf!

dpodfousbujpoīɂȱɀຽ౯ɬ࿎ݟȳɥȭɂɜഽȞăFD31

Ī31œࣗ܆༏īɈɢȠɅĂFDXɈݚȫౘ૦ĪyīɉĂ61

ɁಡฤȳɥȭɂȦɁȧɥăȳɁ࠰Ʌɜ1ȥɣ211Ɉެڬ

ɅɓȹME50ɞMD50ɜĂȭɈFDXૺɈຽ౯༏࿎ݟɈູ

ଶʉĜʑɁȜɥɂȞȢɥă

āຽ౯࿎ݟɅȜȹɤĂౘඳૌᆎɜౘ౺ശᆎɜॽɀȞ

ɥএɉວȲɁȜɥȦĂ౺ဘȦɃɈาɘɁߔݛဘଋɈ

ʑʠ˄ʑɅ൏Ȣɀ౺ശȱɀȞɥɈȥɅȾȞɀູɅශᄆȱ

ȹࡥၭɂȱɀౘ౺ശঔޢ༏Īnfejbo!upmfsbodf!

mjnjutīɬڷჍȳɥUMnɂࡥȯɦɥౘඩɜࢳᇆɬɉȲ

ɛɂȳɥഽȩɈ౺౺ဘɅൎȳɥᅕęɄᄞ੬Ɉࣗ܆Ɉૄ

࿈ɂȱɀᆀᅙȯɦɀȞɥăȭȭɁɜߔݛဘଋɈࣗ܆ɬɃ

Ɉ૪๘Ɂ࿎ݟȱȹɈȥɬউდɅ်ࣾȳɥྼᅟȦȜɤĂ59!

is!UMnɞUMn.59ɈɢȠɅĂ૪࠰௶ၡɬဩࡥȳɥȭɂ

ɅɄȽɀȞɥă

ā౺ൔृɬ৭ȳɥ౺ဘɅൎȳɥຽ౯ɬᄎ൨ɂȳɥ௲

ਗĂĶ౺ൔຽ౯Īfdp.upyjdjuzīķɂȞȠᅙাȦᅙȞɣɦɥă

โɄຽ౯ɁɉɄȩĂࠞཾێ ෂɅ౺ധȳɥ౺ဘɅൎȳɥࣃ

ɬএȳɥ௲ࣃࠞۋ౺ȳɥ௲ਗĂൎ౺ဘɈݟɬ࿎ࣗ܆

ਗɂȱɄȞ௲ਗɁຶɣɦɥඩȦȧȩڽɄɥȭɂȦȜ

ɥăᆹᄘݮɄɃĂঢ়ۊɅɩȹɤĂᄞ੬ȦઢȯɦɥʉĜ

ʑɬ৽ȢɥɂĂ౺ဘȦɃɈɢȠɄࠞࣃɅȞȹ௲ਗɅɃɈ

ɢȠɄࣗ܆ȦȜɥɈȥɬထਗโɅ࿎ݟȳɥྼᅟȦȜɤĂ

ʺʟ˃ଌঅɁຶɣɦȹMD50ɞUMn.59ȥɣɉଌ੫Ɉ౺ဘ

Ɉࣗ܆ɬైोɁȧɄȞʉĜʑȦȜɥă౺ൔृɬ৭ȳɥ

౺ဘɒɈࣗ܆Ʌ༯ᆞȱȹݮ੬ɈާཡɅȤȞɀɉĂݮ

੬ȤɢɍȷɈယɈ౺ൌຽ౯ɬɢɤ౷ߊɅ༘ڐȳɥȹɛ

ɅĂ౺ൔृɅȤȫɥ౺ဘɈ౺ࣃࠞۋ௸ॣɬཱ܇ȱȹɺʛ

ʓɼृɈ৭භɬ୭ȱɀȞɥ\8-9^ă

ǐą౺ൔृɬ৭ȳɥ౺ဘɬᆀᅙȱȹ౺ൔຽ౯࿎ݟʺʟ˃

āཾێ८ဘݮᅙɈݮ੬ɈࠞࣃɒɈࣗ܆ɬ࿎ݟȳɥ௲

ਗĂୣ ൮ණɅᆿಞȳɥไɅࠣᆅȯɦȹ౺ൔ Īृᆊ

ટĂᆊණĂݭರृīɅ౺ധȳɥ౺ဘɒɈࣗ܆ɬ୭ȱȹă

ႨɈ༔ৼණɈငယɬಬɛɥɉĂႨɈ๙ຕဦݛ

ɅࡊȿȧĂෳ࠰ࡖɅɩȹɤॅറȱɀڿ૩ࠣᆅȦɄȯɦɀ

ȧȹଈණ౯Ɉ౺ൔृɁȜɥ\:^ăɉĂ༔ණྩ

ɈาɅܾȲɀ੭ᅰɈഽ༃౺ഐႨȥɣ࡚ݛఆဘɘɁɈ

ᆎȦဿݛȳɥɈഐණ\21^ɂɜଈණ\22^ɂɜəɄȵ

ɥ૫โࠞࣃɁȜɥăࣷ ༃ɉĂৼɜഽȩĂ౺

ఆဘɞଈ౺ఆဘɈ။Ɉ௲ɂȱɀɈৼၪࡘɈࡹڷ

ȦᄆȯɦɀȞɥ\23^ă

ā௫Ɉ႘ࣻୋીɁɩɦȹદߔᇦ़ɅɢɥĶࠞࣃɅ༯

ᆞȱȹၮݮ੬ķɈॸާ࢞ཡɈࡖɅȤȞɀĂ႘ࣻୋી

ᆏߔɈઞކʈ˃ĜʯȦੜᅙȱȹʺʟ˃౺౺ဘɉĂ

ɂȱɀĪǍīඔࠞࣃɅ౺ۋȳɥঈ౺౺ဘɁȜɥʷʡ˂ʖ

ɾ˂ʸʏĪߔშParamecium bursariaīɂĪǎīඔȥɣ

ɘɁɈဍঢ়ȞࠞࣃɅ౺ധɁȧɥࢳᇆɈʺʟ˃ɂȱɀೊ൰

ȱȹʪʹʘʃĪߔშOryzias latipesīɁȜɥăɘȹĂĪǏīଈ

ණɁ౺ۋȳɥຑఆဘɬൣȱɀɼʥĪߔშOryza sativa!

M/īɬᆀᅙȱȹăɼʥɉܑাɁsjdf!qmbouɁȜɤĂఱڻโ

Ʌ౺ൔृɅຩȯɦɥᅟɄఆဘହɁȜɥăێၫĂ

ʪʹʘʃɉĂࠫ ᅙɅ࿚ହޜᆯȦɄȯɦཾێɅᆔฆȳɥ

ɢȠɅɄȽȹႨદʹʘʃɈʺʟ˃౺ဘɁȜɥắ ʘʃ

ɅࢼĪBesjbojdiuizjebfīɉܑাɁsjdfgjtiftɁȜɤĂ!ݨ

ํळโɄଈණ౺ൔृɈ৭ʺʟ˃౺ဘɈێȾɁȜɥ

ɂȞȢɥăႨદɈʹʘʃɉĂ୦ᅰ2ହɈʹʘʃɂȱɀڙ

ɩɦɀȞȹȦĂ3123༃ɅʅʗʦʹʘʃȦ်ହĪߔშ

Oryzias sakaizumiiīɂȯɦȹȹɛ\24^ĂȷɈ഼Ɉ୦ᅰɈʹ

ʘʃȦߔშOryzias latipesɬۜȧॅȨĂሆშɬʷʢʷʹʘ

ʃɂޜɛɣɦȹắ ʘʃĪএ੭ɈʷʢʷʹʘʃīɉĂʏĜ

ʴ˃ʠɈʋ˄ʇʏʿˋˋɅɢȽɀɉȲɛɀಀᅖɅގȯ

ɦߔშȦᅇȢɣɦɀȞɥ\25^ăɄȤẮ ʘʃɂɼʥɈߔ

შɬဩࡥȳɥɂĂȤȞɅമშȦᇆૣȱɀȞɥȭɂȦɩ

ȥɥăOryziasɉĂɼʥɬȳOryzaȥɣ༝౺ȱɀȞɥăɘ

ȹĂlatipesɉĂဍȦঢ়Ȟڷɬ૩ȾlatusɂഫĪఐʫ˄īɈڷɈ!

pes!ȥɣɄɥă୦ȽɀOryzias latipesɂȞȠߔშɉĂĶɼʥ

ɈࣷȩɅ౺ധȱʪ˄Ȧঢ়ȞķɂȞȠڷɬȱɀȞɥăߔ

შȥɣɜɼʥɂʹʘʃɈȾɄȦɤȦɢȩɩȥɥă

āʖɾ˂ʸʏമɬɉȲɛɂȳɥುჽෂɈഽȩɉĂগȩȥ

ɣ༱ᅤၭɂȱɀĂےɩɣɞɼʥݨɈਢဘᆙɈଛဖܕɅ

ʭĜʡʨʇʞ˂ɺɬಟଲȱȹ༱ණෂɁ༱ᅤȳɥၭȦߊ

ᆏȯɦɀȞɥȭɂȥɣɜცɣȥɄɢȠɅĂɈےɩɣ

ɈယސɬඐȠʨʇʞ˂ɺदɬ܂ɂȱɀ၏ȳɥ౯ଋȦȜ

ɤĂ౺ൔृɈ৭ʺʟ˃౺ဘɈێȾɁȜɥɂȞȢɥă

āʷʡ˂ʖɾ˂ʸʏɉĂݗණۊɈݭರɞঢைɈࠞ

༄ޱᅙɄɃɈᆊટɈݮȤɢɍĂ༔ࣞᅙृĂ႕ࣃ

Ʌ࠸ɛɥȭɂɈɁȧɥఱڻโɅ৭භȯɦȹĂ౺ࣃࠞߤɅ

დಞȱȹࠞࣃɅဍঢ়ȩ౺ധȳɥುჽෂĪඍ੧ၲ౺ဘīɁ

Ȝɥ\26^ă࣓ ჍఠȞȭɂɅĂູ โɄᆶഔɂɈࢼమݛɬ

Ȭɀȧȹʷʡ˂ʖɾ˂ʸʏɈ੧ၲ໘ɅɉĂʇ˅˄ˁ

ĪChlorellaīɅࣷܯɈౘ࿄ɜɈྫழɄᆶഔ੧ၲȦࢼ౺ȱɀ

Ȟɥȹɛ\27-28^ĂᆶഔɅൣȯɦɥ౺ਗ౺ဘɅൎ

ȳɥࣗ܆ɂཾێโɄುჽෂɅൣȯɦɥᄿഖ౯ঈ౺౺ဘ

ɒɈࣗ܆Ɉᆤၫɬ࿎ݟȳɥȭɂȦɁȧɥૄ࿈౺ဘɁȜɥ

\29^ăɘȹĂ̫ ʡ˂ʖɾ˂ʸʏȤɢɍȷɈࣷܯହĪP. 

caudatumȤɢɍP. trichiumīɉĂྫࣖݚɁɈ੧ၲૌɈࠫ

ઍĪ်īȦᅎڹɄȭɂȥɣĂᅕęɄߔݛဘଋɈ౯ຽ౯

࿎ݟĪMD50Ɉड़ฤīɅᅙȞɣɦɀȞɥ\29.32^ăࢼ౺ᆶഔ
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ɈਗɅᄻᅰȳɥඖݛဘɉĂ̫ ʡ˂ʖɾ˂ʸʏୱ

੧ၲതɁĂʀʥ˃ʆĜɂȱɀᆀᅙɁȧɥȹɛĂ௸ॣ

ʺɁȜɥȭɂɜĂଌঅڹ૩Ć༱ᅤȦᅎڿɈ࠰ࡖɁɈෳݚ

ʟ˃౺ဘɂȱɀɈʹ˂ʛʠɁȜɥɂȞȢɥ\28-31-33^ă

āݮ੬ާཡɈݿาɁʨɼʂɺʛʓɼɅᆀᅙȱȹʖɾ

˂ʸʏᇆɉĂࠞ ರފ෮ੈɈʭɻĜ˃ʡɁȜȽȹܳࣃ

ृ\34^ȥɣੜଲȱȹɜɈɁȜɤĂ౺ധȱɀȞȹණ๘Īܳ

ರīɁɈʨɼʂݭĪۋ౺īȥɣੜଲȱȹۊರෂᆔފ

ɺʛʓɼ\9^ɞܳފರɬɂȳɥັɬယယষ

Ʌᆀᅙȱȹʨɼʂɺʛʓɼ\35^Ăਡ໘ެɈᅕęɄࠞࣃ

ȥɣੜଲȱɀȧȹࠞࣃᆧɞ౦߂ޢණɈယȦާ

ȯɦɀȞɥʷʥˁ˃ɾʁĜʗĜɬᅙȞȹʨɼʂɺʛʓ

ɼ\36^ɄɃĂ̫ ʥˁ˃೨Ȧ౺ࣃࠞۋɬཱ܇ȳɥɢȠಡ

ฤȱȹĂȜɥȞɉ෮ȱȹ௸ॣɬຽ౯࿎ݟঅɅੜ

ᅙȱɀȞɥă

ā྾ଞɣɈʈ˃ĜʯɁɉĂȭɦɣɈʺʟ˃౺ဘɬᅙȞɀĂ

ଌঅଆ໘ɁɈখęɈ౺ဘĪɼʥ\37-38^Ăʪʹʘʃ\39-3:^Ă

ʖɾ˂ʸʏ\41^!Ă̫ ʡ˂ʖɾ˂ʸʏ\35-36-42-43^īɬᅙȞ

ȹ౺ൌຽ౯࿎ݟঅĪཾێɅɈȦȷȠɁȜɥɢ

ȠɅݭರɅᄻᅰȳɥඔʺʟ˃ɁɈʨɼʂɺʛʓɼī

ȤɢɍࠞࣃɬএȱȹʫʂʠĜʯɁɈ౺ൌຽ౯࿎ݟ

ၭɬߊᆏȱ\8-44^ĂીྀȤɢɍާཡෂɈၮݮ੬Ȥɢɍ

ݮ੬ယĪູɅޢჶߤ౯ယīɈຽ౯࿎ݟɬȽȹăȭ

ȭɁɉĂ3ହᇆɈঈ౺౺ဘɬᅙȞȹၮݮ੬Ɉ౺ൔຽ౯࿎

ȳɥĪూ2īăގɈൣโɄʟĜʗɬݟ

ā૫ɈʓʇʏʿˋɁȳɥɢȠɅĂ౺౺ဘɈຽ౯࿎

ɅȤȞɀɉĂࠞݟ ɬပڷෂɈɈ௸ॣɈএɅယࣃ

ȠྼᅟȦȜɥ\35-36-39.42-44^ăฆ௵ɈଌঅଆɁɈଌঅ

ɈɢȠɅĂɼʂˋৄࠓɞᆗɬೣࡊɂȱȹฝʷʥˁ

˃௸ॣɁຽ౯࿎ݟঅɬȽȹ௲ਗɂࠞࣃɬএȱȹ

௸ॣɁɈ࿎ݟঅĪඳૌঅīɬȽȹ௲ਗɁɉĂຶ ɣɦ

ɥౘඩĪMD50ඩĂUMnඩīȦȧȩڽɄɥăਗޢჶߤ౯

੬ृɈၮݮ੬ĪထౘɈીྀᄞ੬īɞඍɁᅇȢȹထౘɈ

ਗޢჶߤ౯੬ယɈ௲ਗĂඔɞɬএȱȹʺʟ

˃ෂɈʷʥˁ˃ယȦૄ࿈౺ဘɅൎȳɥຽ౯ɬɛɥ

भȦȜɤĂࢍɅಒȫɭृၮݮ੬ɞಒȫɭယĪႏ

બܶīɬ๒ݡȱȹ௲ਗĂࠞ ෂɈʷʥˁ˃ယĪູɅࣃ

Db3,-!Nh3,ຑɈʃʙʂˋīȦ౺౺ဘɅൎȳɥຽ౯ɬ॔

โɅঌȲɥभȦߊȯɦȹă

ā࣓ჍఠȞȭɂɅĂ౺ဘယᇆ௫ȧȩᆋɦȹ౺ဘʈ˃Ĝ

ʯɅമȳɥʷʡ˂ʖɾ˂ʸʏĪঈ౺౺ဘޢīɂʪʹʘʃ

ĪဘޢīɅൎȱɀ߂ହݮ੬ɞޢჶߤ౯੬ယȦȳ౺

ൔຽ౯ɈழɈभȦĂྥ ௵ɅᇆૣȱɀȞȹăȷȭɁĂ

ȾɈଌঅृɬఛࡤɈݮ੬ާཡɈʑʞĜʐɅਗɩȵɀ

Ȟယȫɬȳɥȭɂɬ৽ڨȱȹăێȾɈʟĜʗʵɼˋʠ

ɈȹɛɅĂʪʹʘʃɬᆀᅙȱȹࢳຽ౯অɁɉĂ6খൌɬ

ૠۋȳɥ2MʫĜʃĜɬᅙȞɀĂ59૪࠰ȥɣ:7૪࠰Ɉࠫ

ઍȦྼᅟɁȜɤĂඍێɈᄞɅൎȳɥUMnඩɬड़ฤȳ

ɥȹɛȺȫɅౘ࿄ɈʪʹʘʃখൌɂౘMɈᆧɂȷ

ɦɅ๒ݡȳɥᆲɈᄞȦྼᅟɅɄɥĪູɅ༏অ

ࣾɁɈᅙᆲȦȧȞīăێၫĂ̫ ʡ˂ʖɾ˂ʸʏɬᅙȞ

ȹඳૌঅɁɉĂᄝ211খൌɬ॰൷ȱȹ2nMɈᆧɬᅙ

Ȟɀ23૪࠰ĪMD50ඩīɈঅɬȠȺȫɁĂێȾɈʟĜʗ

ʵɼˋʠȦຶɣɦɥă

āഽȩɈেၒဘଋɬൎɂȱȹᅅྩโɄʑʇ˂Ĝʣˋʈ

অɬȠɅɉĂௐʑʲĜʑɂ૪࠰୴Ȧݢ༑Ʉ౺ྫ

౺ဘঅɈၫȦცɣȥɅএଌโɄೊ൰ɁȜɥăʪʹʘ

ʃɬᅙȞȹࢳຽ౯অɉĂᅅྩঅɁೊསȱȹঔɣɦȹ

ହᇆɈেၒယȤɢɍ߂েၒယɬ਼ਗȱȹ࿚Ʌൎ

ȱɀɈəଌૈȱȹăɘȹĂଌ੫Ɉ౺ൔृɬൎɂȱȹຽ

౯অɉȠɓȧɁɉɄȞɈɁĂާ ཡ࿚ɈଌঅɁɉĂ

ᅕęɄʺʟ˃౺ဘɬฤශȯȵȹඔ౺ൔृĂଈණ౺ൔृĂ

ഐණ౺ൔृɄɃɬএȱȹʋˋʩʇʠĆʫʂʠĜʯɬಡ

ोȱĂᄘެɁɈෳ࠰ࡖɈࣗ܆࿎ݟɬȽȹ\8^ă

āʫʂʠĜʯঅɁɉĂާ ཡඦިɁᆀᅙȱȹʺʟ˃౺ဘ

ĪɼʥĂʪʹʘʃĂ̫ ʡ˂ʖɾ˂ʸʏīȺȫɁɄȩĂထౘ

Ɉঈ౺౺ဘĂ৳߈ᇆĂީ ᇆĂ౺ਹ්Ă౺ఆဘĂᆌ౺ఆ

ဘɄɃഽȩɈ౺ဘହɅൎȳɥࣗ܆ɬߊȱɀȞɥăȭȭ

ɁɉĂඔࠞࣃɬএȱȹʋˋʩʇʠĆʫʂʠĜʯɁɈ

ݮ੬ઢଌঅɈᅕાĪూ3௫īĂᄘެಇ࠰ࡖෂɈʫʂ

ʠĜʯɒɈਹ්ɈྦᅰɂཽఇɈᅕાĪూ3ෂīĂฤශ

ȱȹᄭಬဘହɈᇉĪూ3ݚīĂȤɢɍଌঅᆡ૪Ʌ߂ஐ

ᆅࣾɁɈ౺ശ౺ဘɈޑେय़ݪĪూ4īɬȳă

āʫʂʠĜʯჶɉᄆɈ೦ȞʥʛʠɁྡဒȱĂʥʛʠɈ

ငɉჶɅఌɦɥɢȠɅȱĂृێ ެɈਹ්Ɉદᅹɬണȳ

ూǍāඔࠞࣃෂɈುჽෂɬᅙȞȹၮݮ੬Ɉ౺ൔຽ౯অ

ɈᇉăĪ௫īʖɾ˂ʸʏĪP. caudatumīɅൎȳɥ౺ൔຽ౯

অăĪݚī̫ ʡ˂ʖɾ˂ʸʏɅൎȳɥ౺ൔຽ౯অăಒ

ȫɭृၮݮ੬࿚Ī7616,īɂીྀɈਗޢჶߤ౯

੬ृၮݮ੬ĪBćʭʁʑʙɿʛʇGXE992DĂCćʹʄ

ʭʁĜʸBHGĂDćʭʁ˄ʛʇʑʩˋTīɈຽ౯ĪඳૌৌݪĂ

23૪࠰īɬߏă႘ࣻୋીັ௸ॣݚɁɈঅă༏

ᆴۊɅȤȞɀĂಒȫɭृၮݮ੬Ɉຽ౯ȦฝȞȭɂȦ

ɩȥɥă3116༃4 ĶॢࠞࣃɅ༯ᆞȱȹၮݮ੬Ɉॸ࢞ၡ

ਠஙķɢɤསౌă
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ȦĂ໘ငȥɣɈෳখൌɈංɉ႕ȞȺȭɂȥɣĂʫʂ

ʠĜʯɬʃʨĜȳɥʥʛʠ໘ငɁʼʌɈསȫ߈Ȥɢɍ۩

੬ݮȱȹʠˋʴ්ɬထౘখൌࠫઍȱȹăಒȫɭृݛ

ஐᆅࣾɁࠫઍȯɦȹʠˋʴɉĂवൔȥɣɺʅɺʃʥ

ĪSympetrum darwinianumīɂວฤɁȧȹĪూ3ෂīăȭɈȭ

ɂɉĂಒȫɭृɈݮ੬ɬઢষĂʫʂʠĜʯ໘Ɉࠞࣃ

ȦᄘެɈਹ්Ɉཽఇɬ೫ޮȱɄȞ˄ʱ˃ɅɘɁޑဌȱȹ

ȭɂɬȱɀȞɥăێၫĂਗޢჶߤ౯੬ĪQipt.difdlī

ஐᆅࣾɁɉĂਹ්ɈฤශȦߊɁȧɄȥȽȹăɘȹĂᄘ

ɄɃɈဘɞဇ۫ɄɃɈ༲ގȜɥȞɉࡖɅຩȯɦ

ȹʳʞɼɺʂɼɄɃɈఆဘृɅශȳɥɄɃɈॄᇭɁ

ृ໘Ʌຩȯɦȹɂ৽ȢɣɦɥĂထౘɈ౺౺ဘɈฤශ

ɜߊȯɦȹă

āൎࣾɂಒȫɭृݮ੬ࣾɈฦଋɁɜഽȩɈখൌȦ

ࠫઍȯɦȹɈɉʍʃʶʅʄɼĪPhysella acutaīɂʠˋʴɈ

ᅌ Ī්ʼʌīɁȜȽȹăഽȩɈʼʌɉହȦວฤɁȜɥȦĂ

ृ໘Ɂෳȱ၏നȯɦȹ Ī්ూ3ෂඦīȦɺʅɺʃʥɂ

ວฤȯɦȹȭɂȥɣĂວହɁȜɥݢ༑౯ȦȞăێၫĂ

ਗޢჶߤ౯੬ĪQipt.difdlīஐᆅࣾɁɉĂʍʃʶʅʄ

ɼɞਹ්ɈฤශȦߊɁȧɄȥȽȹă

āਗޢჶߤ౯੬ĪQipt.difdlīஐᆅࣾɁɉĂᄆɁɈ

౺ဘɈࠫઍȦɁȧɄȞɘɘĂᄞ੬ઢĪ311:༃:ॢīȥɣ

8ȥॢȦॄݿȱȹ૪๘Ī3121༃5ॢīɁĂ౺ശ౺ဘɈখ

ൌ෮ੈɬȽȹɂȭɧĂෂɂฦଋȥɣێখൌɜᄆɁ

ȧɥʍɼʒɈ౺ဘȦߊɁȧɄȥȽȹĪూ4௫īăൎࣾ

ɂಒȫɭृݮ੬ஐᆅࣾɁɉĂࢼɅഽȩɈฤශ౺ဘখൌ

ȦߊɁȧȹȦĂᄭಬဘହɁȜȽȹʍʃʶʅʄɼĪూ4

ෂīȤɢɍʼʌĪూ4ݚīɈൌෳɅɉஐᆅࣾ࠰ɁੇȦɛ

ɣɦȹă

āʭɻĜ˃ʡɁɈ౺ൔຽ౯࿎ݟʠʬʛʇɈێȾɅĂਂ ऋ

ݮɅȤȫɥ౺ဘɒɈࣗ܆࿎ݟɜ௫ȬɀȤȧȹȞăᆹᄘ

ూǎāʋˋʩʇʠʫʂʠĜʯɅȤȫɥݮ੬Ɉ౺ൔຽ౯অ

ɈᅕાăĪ௫ඦīಒȫɭृၮݮ੬ઢăĪෂඦīृ ެȥɣ

ྦᅰȱฤශȱȹਹ්ɈᇉĪɺʅɺʃʥćSympetrum 
darwinianumīăĪݚඦīฦଋɈᄭಬ౺ဘହăʍʃʶʅʄɼ

ɂʠˋʴᅌ౺ăଌঅॄݿć3121༃6ॢɅृɬᄘެɅಡ

ȱ౺ဘɬຩĂ3121༃:ॢݮ੬ઢĂ3121༃5ॢĂ౺ശ

౺ဘɈޑେăଖణɉĂဦॷ\8^ɢɤསౌă

ూǏāඔ౺ൔृɬএȱȹʫʂʠĜʯɁɈෳࡖᄘެຽ౯࿎

ɈᇉăඔɂರੋȥɣɄɥृɅ౺ဘɬฤශȯȵĂĂݟ

ਗृၮݮ੬ĪQipt.Difdlīɘȹɉಒȫɭृၮݮ੬

ĪNjsbdmf.gpbnīɬઢĂ8ȥॢষɅখൌ෮ੈɬȽȹă

ĪBīฦଋĪჶಓ1/75ҳĂੋ ৎć6dnīෂɅ౺ധȳɥᄆ

େăஐᆅ်ࣾɈʍʃʶʅʄɼখൌɈൌޑ༑খൌɀɬݢ

ෳယĪCīɂʠˋʴᅌ්ɈൌෳယĪDīɈߏăဦॷ\8^

ɢɤསౌă
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੬Ɉઢݮɬฤȱȹʰ˂ʋʯʗĜȥɣɈၮݮɈݮ

௸ॣɬএȱȹࠞࣗ܆ࣃ࿎ݟɈࠞێɂȱɀဘᆅโવ

ॗĂᆲɈၮɈਏݚɬູɂȳɥݮᄞ੬ઢʑʵʛʠ

ɅĂȜɣȥȲɛ෮ȱȹૄ࿈౺ဘɬ༯ȱĂȷɈষɈඳ

ૌৌݪɈࠫઍȳɥɄɃĂထౘɈ౺ဘହɬൎɂȱȹ౺ൔ

ຽ౯࿎ݟɬଌૈȱɀȞɥĪూ5īă

āȭɈɢȠɅާཡʑʞĜʐɅܾȲɀĂᄆโɅਗඳȱȹ

ɺʛʓɼृɬೊ൰ȳɥȭɂɁĂৌᆎโɄާཡɬȠȭɂ

Ȧݢ༑ɅɄȽȹăɢɤࠤ၆ɁഁȞୈࡖɁɈཱဌଌঅȦݢ

༑Ʉʨɼʂɺʛʓɼɬटɤ၄ȳȭɂɁĂȞ౺ൔຽ౯ɬ

ȳߔݛဘଋɬʑʇ˂ĜʣˋʈɁেၒယȥɣதެȱĂ

༑Ʉယɬৌᆎโݢ੬ާཡɅᆀᅙݮɅ༯ᆞȱȹၮࣃࠞ

ɅೊསȱĂާ ཡʍɼʇ˃ɬ୴ȳɥȭɂȦɁȧȹă

Ǒąঢ়ཱྀڱɈࠞࣃɁɈ౺ൔຽ౯࿎ݟၭ

āބęȦࢳຽ౯࿎ݟɅᅙȞȹʪʹʘʃɉĂழʍɼʒɄȺ

ȫɁɄȩ౺ൌຽ౯࿎ݟɈ੮ᆧɂȱɀȧɄᆀ๘ȦȜɥă

ʪʹʘʃɬ࠸ɛȹʷʢʷʹʘʃĪࢤʹʘʃīȦẮ ʘʃമ!

OryziasɅമȳɥହɁȜɥȭɂɉȳɁɅɓȹăॸ࢞੮ᆧ

ɂȱɀɈᆀ๘ɈێȾɉĂ̫ ʢʷʹʘʃȦʔʮˁʭɻʛ

ʏʽɂူɭɁɜཾێโɄඔɅ౺ധȳɥణਬࢳᇆɈଌ

অʺʟ˃ɂȱɀ౦ޢɈഽȩɈॸ࢞ଆɁଌঅɅᅙȞɣɦɀ

ȞɥȹɛʟĜʗɬഽȩɈॸ࢞ଞɂࢼᄵɁȧɥȭɂɁȜɥ

\45^ăɜȠێȾɈ୭ᅟɄᆀ๘ɉẮ ʘʃമȦȳဍঢ়Ȟ

ไܾ౯ɁȜɥắࣃࠞ ʘʃമɅɉĂఛȹɅݡɩȽȹʅʗ

ʦʹʘʃɬݡȢɀĂ26ହᇆڬ௫ȦඪɣɦĂȷɦɣହ࠰Ɉ

ृຕ࠲बȦცɣȥɅɄȽɀȞɥ\46^ă࣓ ჍఠȞȭɂɅĂ

ʹʘʃമɬ৭ȳɥখęɈହɉĂȷɦȸɦູโɄණ౺

ൔߔโ౺ധယʩʗĜˋɬȳȭɂȦඪɣɦ\47-48^ĂȜ

ɥହɉɼˋʡʥʏɺஜɈູฤɈඔঢɈəɅ౺ധȳɥ

ȭɂȦඪɣɦɥȦĂȷɈ഼ɈഽȩɈହɉĂຄɺʐɺɈঢ়

ɅۊɈڱɬəĂঢ়ཱྀޠĂȜɥȞɉɈඔĂۊ

ယȱɀȞɥ!\49.51^ă

āȭɈɢȠɅʹʘʃമɈହȦటຟڗȦȧȩڽɄɥဍঢ়

ȞࠞࣃɅယȱɀȞɥૢଌɉĂటຟڗʏʿʛʇɞฝ

టຟڗʏʿʛʇɅൎȱɀࢳᇆȦɃɈɢȠɅܾຒȳɥɈȥ

ɅȾȞɀɈဿ࣓ჍఠȞ౺ဘʺʟ˃ɬอࢷȱɀȞɥɂȞ

Ȣɥ\52^ăമ໘ɈହɈڽɄɥܶ༏ࠞࣃɒɈယɈəɄ

ɣȴĂ̫ ʢʷʹʘʃĪO. latipesīඍɁɜ౺ࠞߤɈෂɁඔ

ɂɈ࠰ɬھȱĂॗɄటຟڗɈဿݛɬॄঅȳɥ

ȦĂഽȩɈ௲ਗĂȷɦɅไܾɁȧɥȭɂȦඪɣɦɀȞɥ

\46^ăຄࢶߔɈɼʦɾʀɂʗʉɼ\45-52^ɅɢȽɀĂଌ

অଆɁɜʷʢʷʹʘʃɈଌঅृຕɈখൌȦඔȥɣ

ɒɈھষɜటຟڗဿݛɅไܾȱ౺ശɁȧɥȭɂȦࠫઍ

ȯɦɀȞɥȦĂޠɒɈไܾɉࠫઍȯɦɀȞɄȞĪඔ

ȥɣޠɒɈھষౘယɁখൌȦૌჱɂɈࡥȜɤīă

āބęɈଌঅृɁɉĂඔෂɁૠۋȱȹʪʹʘʃɬౘ૪

ȱĂඦިโɅܶ༏ɬഝȱݡܶɬ๒ޠȥȫɀĂఱ࠰

ȹĪ6&→21&→26&→36&→61&Ɉޠ༏īɅไ

ܾȯȵɥݛʯ˅ʓʑɬॄɥȭɂɁĂโɅɉޠഊ

ຎɈܶ༏ɈࠞࣃɒไܾɁȧɥȭɂăȭɈɢȠɄݛ

ɒॄȹʪʹʘʃɉĂޠෂĪ࣡Ʉటຟڗ௸ॣīɁɜĂ

ȜɥȞɉෂĪ࣡Ʉฝటຟڗ௸ॣīɁɜౘ࠰Ʌɩ

ȹȽɀެॽ௫Ɉڽ௵ɜɄȩ౺ശȦݢ༑Ʉȭɂɬࠫઍȱɀ

Ȟɥ\53^ă

āȭɈɢȠɅ౺ࠞߤɈႤɃɈ࠰ࡖɬඔࠞࣃɁݿȮȳʷ

ʢʷʹʘʃȦȥɣޠɘɁɈࠞࣃɅݿێโɅไܾɁ

ȧɥૢଌɉĂृȦڽɄɥݭರɅູฤɈृຕɈʷʢʷʹ

ʘʃȦယۊɬ߄ȱɀȞɥૢଌĪȾɘɤݭರཷᅼຑɅ

ɢɤێ૪โɅޠۊɅൿȱȹখൌȦĂᆿಞȳɥ်Ɉݭರ

ɅమȳɥȭɂɅɢɥ౺ۋယۊɈ߄īɬತცɁȧɥ

\45^ăʪʹʘʃȦȳဍঢ়Ȟటຟڗ௸ॣɒɈไܾ༑ᆵɬ

ᆀᅙȳɥȭɂɁĂວێହɈૄ࿈౺ဘɬᆀᅙȱɀĂڽɄɥ

ࠞࣃĪʷʥˁ˃ĂඔĂĂޠīɈݚࣗ܆ɅȤ

ȫɥߔݛဘଋɈ౺ൔຽ౯Ɉဿݛɬ෮ɓɥȭɂȦݢ༑ɅɄ

ɥ\39-3:^ă

ూǐāᆹᄘݮᅙၮݮ੬Ɉ౺ൔຽ౯࿎ݟଌঅɈᅕાă

Ǎā௸ॣɈۅȞɅɢɥಒȫɭယĪʂ˄ɼˋબʃ˂ɾʸīɈ

āāāʪʹʘʃɅȤȫɥ౺ൔຽ౯ĪMD61īɈဿݛă
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ວێହɈૄ࿈౺ဘɬᅙȞɄȞɁĂȷɦȸɦɈ௸ॣɁ౺

ധݢ༑ɄထౘɈૄ࿈౺ဘɬଌঅɅᅙȞȹ௲ਗĂ௸ॣɅ

ɢɤĂߔݛဘଋɈຽ౯ȦഝȳɥĂȜɥȞɉॎঌȳɥɂ

ȞȠএȦࠫઍȯɦȹ௲ਗɅĂȷɦȦ௸ॣɈࣗ܆ɁȜ

ɥɈȥĂ౺ဘହɈۅȞɅɢɥɈȥɈඣȦȧȥɇɥɂ

ȞȠᄎ൨Ȧ౺ȲɥăʪʹʘʃɈటຟڗݛʯ˅ʠʋ˃

\53^ɬާཡȱȹȭɂɁĂວێ౺ဘହɬᅙȞȹঢ়ཱྀڱɈ

ɉȧࡹڷ༑ɅɄȽȹȭɂɈݢȦݟɁɈ౺ൔຽ౯࿎ࣃࠞ

ȞɂȞȢɥă

āڽɄɥ௸ॣɁɈൣโɄ౺ൔຽ౯࿎ݟଌঅɈᇉɬ

2ĪಒȫɭယīȤɢɍ3Īݮᄞ੬īɅȳ\3:^ăȭȭɁ

ɉĂĂߤݮɅᆀᅙȯɦɥັĪܳފರī

ȤɢɍఱޠܶɁ෮ȱȹ36œޠ༏ഊຎɈ

ʺʟ˃ɬߏɅᅙȞȹăಒȫɭृݮ੬Ɉޢჶߤ౯

ယɂȱɀᆀᅙȯɦɥႏબ Īܶʂ˄ɼˋબLīȦʪʹʘʃ

খൌɈ౺ശᆎɅᅇȢɥࣗ܆ɬߏȱȹɂȭɧĂ௸ॣ

Ɂɜຽ౯ȦȩĂݭರɂວຑɈ৵Ɉັ௸ॣɅ

ȤȞɀຽ౯ȦɂɈߏɁᄝ31༰ࠥሆȯɦĂ௸ॣ

ɅȤȞɀɉĂɂɈߏɁ231༰ڬ௫Ɉຽ౯ࠥሆȦࠫ

ઍȯɦȹĪ2īăȭɈɢȠɄ৵ɂຽ౯ࠥሆɂɈ࠲बɉĂ

ಒȫɭृၮݮ੬Ī࿚īɬᅙȞȹ௲ਗɅɜࠫઍȯɦȹ

Ī3īăȱȥȱĂીྀɈਗृݮ੬Īɀެޠ౿īɈຽ౯

࿎ݟɅȤȞɀɉĂ৵௫ீȦຽ౯ࠥሆɅȾɄȦɥȭɂɉ

ɄȥȽȹĪ3īă

ǒąݭರɈᆔۊɅɢȽɀဿݛȳɥ౺ൔຽ౯

āɈʷʥˁ˃࠸ᄵᆲɬཱ܇ȱȹ৵ɈੇȦĂಒȫɭृ

ݮ੬Ɉ౺ൔຽ౯ɬȧȩဿݛȯȵɥɂȞȠඪॽȥɣĂ

ວݭێರɅݮᄞ੬Ȧ਼ȱȹ௲ਗɁɜĂݭರɈᆔۊɅ

ɢȽɀɈ৵ȦڽɄɥȹɛĂ౺ൔຽ౯ɜဿݛȳɥݢ༑

౯Ȧȯɦȹă

āȳɁɅࡼሄȱȹɢȠɅʪʹʘʃɉĂไಜɄݛʯ˅ʓ

ʑɬॄȹ௲ਗĂဍঢ়Ȟ௸ॣɅไܾɁȧɥȹɛĂڽɄɥ

௸ॣɅȤȫɥࢳຽ౯অɬ교โɅଌૈȳɥȭɂȦݢ

༑Ʉʺʟ˃౺ဘɁȜɥăȷȭɁĂࣷ ᆿɈܳފರɈᆔۊĂ

௫ᆔۊĂෂᆔۊĂݚᆔۊĂݭۊȤɢɍݭޠۊ

ȥɣੜଲȱȹɬʪʹʘʃɈ౺ۋɂȱɀᅙȞĂȷɦɣ

Ɉ௸ॣɁɈಒȫɭृഛݮ੬Ɉ౺ൔຽ౯࿎ݟɬȽȹ

Īూ6īă

Ǔąࠞ ੬Ɉ౺ൔຽ౯ݮɈʷʥˁ˃೨ɂಒȫɭृࣃ

āڽɄɥݭರۊɈɈ৵ɈۅȞɅɢɥຽ౯ɈဿݛɉĂ

ঈ౺౺ဘʷʡ˂ʖɾ˂ʸʏɬᆀᅙȱȹಒȫɭယɁȜɥ

ʂ˄ɼˋબObɈຽ౯࿎ݟঅɅȤȞɀɜߊɁȧȹĪూ

7ĂěࡥਖīăێၫĂਗृɈޢჶߤ౯੬ɬယɂȳɥી

ྀɈࡉಸ௺੬ɉĂɃɈݭರɈɃɈᆔۊɅȤȞɀɜĂɕ

ɖວȲ˄ʱ˃Ɉຽ౯ɬȱȹăಒȫɭृݮᄞ੬Ȧݭರ

Ʌᆔȱȹ௲ਗĂᆔɅ୦ȞĂෂᆔĂݚᆔĂݭɒɈຖൿ

ȳɥȭɂɁĂຽ౯Ȧɩɦɀɠȩູɬ૩Ⱦȭɂɬ

ȱɀȞɥă

āဦॷ\39^ɁɉĂܳ ರृȥɣੜଲȱȹɈ৵ɂಒފ

ూǑāܳފರृȥɣੜଲȱȹݭರȤɢɍޠȤɢɍڽɄ

ɥ௸ॣɒɈݛɬૈȱȹʪʹʘʃɬᆀᅙȱȹಒȫɭ

ृၮݮ੬Ɉ౺ൔຽ౯࿎ݟăĪīܳ ರृɅȤȫɥފ

ᆧੜଲණ๘ăĪۦī߂ණ๘ȥɣੜଲȱȹɅʪʹʘʃখ

ൌɬไܾȯȵȹষĂᅕęɄ༏Ɉݮ੬ɬ๒ݡȱĂ1/6Ă

4Ă23Ă35Ă59૪࠰ষɅࠫઍȯɦȹ౺ശᆎɬʈˁʭɁ

ȱȹăဦॷ\39^ɬޜဿă

ǎāڽɄɥ௸ॣɁɈʪʹʘʃɅൎȳɥၮݮ੬Ɉ

āāā౺ൔຽ౯)MD61*Ɉߏă
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ȫɭृၮݮ੬Ɉࢳຽ౯ɂɈ࠲बɬĂɘȹဦॷ\35^ɅȤ

ȞɀɉĂਡ໘ȤɢɍຄɺʐɺɈݭರȥɣੜଲȱȹɈ৵

ɂɈ࠲बɬɘɂɛɀȞɥăɈ৵Ɉ௫ீɂʪʹʘʃ

ɅȤȫɥಒȫɭृၮݮ੬Ɉࢳຽ౯ɈฝݚĪMD50ඩɈഝ

īɂɈ࠰ɅࣅȞഊ࠲ȦߊɁȧȹĪూ8īăێၫĂࢳຽ౯

অɢɤɜʋˋʩʇʠɁ૪࠰ɈଌঅȦݢ༑Ʉʷʡ˂ʖ

ɾ˂ʸʏɁɉĂਡ໘ެɈݭರȤɢɍঢைȥɣഽౘɈࠞࣃ

ᆧɬଲɤࡍȵĂɢɤ੧ɄယȦݢ༑ɂɄȽȹă৵

ɂMD50ඩɂɈ࠰Ɉ౷Ɉഊ࠲ɉʷʡ˂ʖɾ˂ʸʏɂಒ

ȫɭယɈ೨əਗɩȵɁɜߊɁȧ\35^ĂȯɣɅᅕęɄ

ɼʂˋɈ࠸ᄵᆲɂಒȫɭယɈMD50ඩɂɈ࠲बɬ෮ɓ

ɥȭɂɁĂ৵௫ீɅਇॷȳɥ3ହᇆɈʃʙʂ Ī̀Db3,ɂ

Mg3,īȦɜಒȫɭယɈຽ౯ࠥሆɅਇॷȳɥȭɂȦც

ɣȥɅɄȽȹă

āȾɈʃʙʂˋɬߏȱȹ௲ਗĂDb3,ɈၫȦɢɤৌݪ

โɅಒȫɭယĪʂ˄ɼˋબObīɈຽ౯ࠥሆɅਇॷȳɥ

ȭɂȦယȥȽȹăూ9ɅࠞࣃෂɈDb3,༏ɂʂ˄ɼˋ

બObɈMD50ඩɂɈೀโഊ࠲ɬȱȹʈˁʭɬȳă

ಸ௺੬Ɉຽࡉ౯੬ɬယɂȳɥߤჶޢၫĂਗृێ

౯ɂDb3,༏ɂɈ࠰ɅɉĂഊ࠲ȦɛɣɦɄȞă

āڬ௫ɈʟĜʗɉĂࠞ ෂɈʃʙʂˋĂູࣃ ɅDb3,Ȧಒ

ȫɭယɈ౺ൔຽ౯ࠥሆɅਇॷȱɀȞɥȭɂɬࣅȩૅ૩

ȳɥăݭರɈڽɄɥᆔۊɅȤȫɥಒȫɭယɈ౺ൔຽ౯

ɈழɜDb3,༏ɈฝɅۚࡧȳɥɜɈɁȜɥɄɣɊĂ

ɈȦȱȹಒȫɭယɈ౺ൔຽ౯ɬࠥሆȳɥລۊᆔݚ

ȧɜĂɅ࠸ɘɦɥDb3,தࢦȳɥȭɂɁĂɩɦɥɉȴ

ɁȜɥăȭɦɬॳȳɥȹɛĂݭರɅDb3,ʅ˄Ĝʠ

ᄞĪʈ˂ʋĜ˃ʀĜʞ˃ʐɺʷˋહుબĂFHUBīɬ๒ݡ

ȱĂᅗശȳɥDb3,ɬதࢦȱĂʂ˄ɼˋબObɅൎȳɥʷʡ

˂ʖɾ˂ʸʏɈ౺ൔຽ౯࿎ݟɬȽȹĪూ:īăฝʷʥˁ

˃Ɉ௸ॣɁȜɥݭರɈ௫ᆔۊɈɁɉĂFHUB๒ݡɅ

ɢɥMD50ඩɈဿݛɉɕɂɭɃɛɣɦɄȥȽȹȦĂ৵

ȦȩɄɥݚᆔۊɁɉĂFHUB๒ݡɅɢɤʂ˄ɼˋબ

ObɈຽ౯ȦɛɅࠫപȯɦȹăూ:ɅɉĂܳ ರृɈފ

ɁɈଌঅɈəȱɀȞɥȦĂȷɈɕȥɈထౘɈृɈ

ɁɜଌঅɬȞĂວᅕɈभɈय़ݪɬຶɀȞɥ\35^ă

āଌঅଆɁɈʺʟ˃ࠞࣃɂ9ହᇆɈಒȫɭယĪ5ହᇆ

Ɉႏબɂ3ହᇆɈܶɈ೨əਗɩȵīɬᅙȞȹʷʡ˂ʖ

ɾ˂ʸʏ\42^ɂʖɾ˂ʸʏ\41^ɈඳૌঅɁɜDb3,ɂ

Mg3,Ɉ๒ݡɞதࢦɅɢɤĂಒȫɭယɈຽ౯Ȧȧȩဿ

ȱȹăȭɦɣɈඪॽɉĂႏબܶɈɺߊȳɥȭɂɬݛ

˃ʃ˂ࣸമɼʂ Ī̀L,ĂOb,īɂࠞࣃෂɈɺ˃ʃ˂ᇆ

ࣸമɼʂ Ī̀Db3,ĂNh3,īȦࠓȯɦĂᅗɄࣸമಒȫɭ

ȦवȯɦĂޢჶߤ౯ȦȳɥȭɂȦĂຽ౯ࠥሆɈʹ

ʃʣʒʸɁȜɧȠăȳɄɩȻĂȞ౺ယސ౯Ʌᄭɦȹಒ

ȫɭɈယɈູɅݡȢɀĂယސȯɦɥڬɅ౺౺ဘ

ɅᅇȢɥࣗ܆ɜฝঌȯɦɥ౯ଋɜĂࠞ ɬฝঌȯȵݷࣃ

ɥࠞࣃ౯༑ɈێȾɁȜɥɂ৽ȢɥȭɂȦɁȧɥă

ూǒāݭರɈᆔۊɈۅȞȦঈ౺౺ဘʷʡ˂ʖɾ˂ʸʏɈޢჶߤ౯੬ɒɈିࠐ౯ɅᅇȢɥৌݪăᅬರĪॻĂīĂᄴྗ

ರĪࡎॻĂෂܻīĂܳ ĂۦರĪဏ݊ॻފ īɈ௫ᆔۊĪ௫ඦīĂෂᆔۊĪෂඦīĂݚᆔۊĪݚඦīȥɣੜଲȱȹɬʂ˄ɼˋબ

ObĪěīȤɢɍીྀɈਗृࡉಸ௺੬ĪŜīɈ౺ൔຽ౯࿎ݟĪ23૪࠰ĂMD50ඩīɅᅙȞȹăဦॷ\35^ɢɤསౌă
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ǔąষɈଲɤ೨əć

ā!!Ī2īฝ༏ۊɁɈࣗ܆࿎ݟĂĪ3ī༇ௌʄʑɈʨɼʂɺʛʓɼ

ā౯ຽ౯ɂ౯ຽ౯ɈۅȞɉႍຢɅɓȹȦĂȭȭɁ

ɉĂ౯ຽ౯ɂວȲȞʗɼʸʑʩˋɈܾຒɈෂɁĂඳ

ૌৌݪɈࠫઍެڬɈၭɁ౺ဘܾຒɬ࿎ݟȳɥəɅȾ

ȞɀɜࠤඍɅఌɦɀȤȧȹȞă

āEOBʶɼʇ˅ɺ˄ɼၭɅɢɥݮ੬๒ݡষȥɣɈ

ɬʪʹʘʃɬᅙȞɀȽȹăಒސɈݛ๙ાཡএɈဿۆ

ȫɭृɈݮ੬ɈஐᆅɁɉඳૌৌݚڬݪɈ༏ɁɈු

Ʉۆ๙ાཡএɈဿݛɉߊɁȧɀȞɄȞă

āଋʺʣʗ˂ˋʈɅഅෂɈࢳदɈܾຒɬᆀᅙȳɥʾ

ʣʙʃ߰ૺޏଜɂɈࢼວॸ࢞ଌঅɁɉĂᅕęɄᄵຽဘଋ

ɅൎȳɥܾຒʟĜʗʱĜʑɬଲຶȳɥෂɁĂݮ੬Ʌൎ

ȳɥܾຒཱܾɈʟĜʗɜຶȹăʪʹʘʃȦĂݮᄞ੬Ɉ

༏௫ீɬࠐඪȱĂᄾຩȯɦɥཱܾࣙɬ౺ᆅߔโ

ɄၭɁॳඪȱȹɂȭɧĂಒȫɭृݮ੬ɢɤɜਗृ

ݮ੬ɈၫȦॗȱȞཱܾɬȱȹă

āଌঅകɈჹૺూɬూ21ɅĂɘȹཡʟĜʗɈێင

ɬూ22ɅȳăȭɈʏʑʞʸɉĂɅߔݛဘଋȦ਼

ȱȹȭɂɬॳȳɥȹɛɅާཡȯɦȹɜɈɁȜɥȦĂ౺

ဘɈܾຒɬᆀᅙȱɀȞɥڬ௫Ăຽ౯ɬȯɄȞĪjofsuɄī

ɂȱɀĂਗृɈݪဘଋɈॳɉਲɁȜɥăय़ߔݛ

੬ɉĂ31qqnɅຖൿȳɥɘɁɅĂȳɁɅౘqqnȦ਼ਗݮ

ȯɦȹ૪๘ɁɈʦɼʒᆂᇘɬ௫ޑɥ౺ᆅโɄܾ

ຒɬȱɀȞɥă

ూǓāʪʹʘʃɅȤȫɥಒȫɭृၮݮ੬Ɉࢳຽ౯ɂɈ৵

Ɉ࠲बăဦॷ\39^ɬޜဿă

ూǕāݭರෂɁ࿎ݟȱȹʷʡ˂ʖɾ˂ʸʏɈʂ˄ɼˋબOb

౺ൔຽ౯ɅൎȳɥDb3,ʅ˄ĜʠᄞFHUBɈৌݪăܳ ފ

ರ௫ᆔۊĪ௫īɂݚᆔۊĪݚīȥɣੜଲȱȹɬᅙȞĂ

FHUBɈᄵჟȦʂ˄ɼˋબObɈඳૌৌݪɅɖȳࣗ܆ɬ

࿎ݟȱȹăဦॷ\35^ɢɤܳފರृɈʟĜʗɈəསౌă

ూ21āଋʺʣʗ˂ˋʈʏʑʞʸɬܾᅙȱȹʪʹʘʃɈߔݛ

ဘଋܾຒॳകă

ూǔāʷʡ˂ʖɾ˂ʸʏɈޢჶߤ౯੬ିࠐ౯ɂɈʃʙʂˋ

೨ɂɈ࠲बăʂ˄ɼˋબObĪ௫īɂਗृࡉಸ௺੬

ĪݚīɈຽ౯ɂDb3,༏ɂɈ࠲बăဦॷ\35^ɢɤསౌă
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āێၫĂಒȫɭृݮ੬ʷˁʇ˃ʭʁĜʸɬ਼ਗȱȹ௲

ਗĂ༏Ɉ31qqnɅຖൿȳɥɘɁɅȩܾຒɬॳ

ɁȧɄȥȽȹăฝ༏Ɉಒȫɭृݮ੬ɈɒɈ਼

ɉĂȭɈʏʑʞʸɁɉॳɁȧɄȞȭɂɅɄɥȦĂฝ༏

ɈಒȫɭृယɈڤ౯ɬȳɥʟĜʗɁȜɥɂɜ

ȞȢɥăڬ௫ĂʪʹʘʃɬᅙȞȹȾɈܾຒॳɈə

ɉĂএ੭ຂ৶ሄဦɬஈྩෂɁȜɥă

āʷʡ˂ʖɾ˂ʸʏɉવॗɞɅܾຒȱɀᄿഖۿ

ɬȳɥȭɂȦඪɣɦ\54-55^ĂȭɈᄾຩᄿഖۿɬʶɼʇ

˅ʙʛʯ௫Ɂݢݛȳɥଲɤ೨ə\56-57^ɞ੧ၲۿɅ

ɂɜɄȠߔˁʱ˃ᆙાɈʅʻʬˁ˂Ĝ໘ᄪഗɬૄ࿈Ʌ

ᄿഖۿ༑ɬ࿎ݟȳɥəɜɩɦɀȞɥ\58-59^ă

āȭɈᄿഖۿɉĂฝ༏ɈߔݛဘଋɈࣗ܆ɬିȫɞȳ

ȩĂഖ౯ᄿഖɬᅕęɄࣸമɼʂˋɈࠐॳɅᆀᅙ

ȳɥəȦၡਠȯɦɀȞɥ\5:^ăഖ౯ᄿഖۿɈ೫ޮ

ɅɢɥࣸമɼʂˋɈॳࠐɉĂ21ġ41̂NɈཱྀڱɁȜ

ɤĂฝ༏ၮݮ੬Ɉࣗ܆ɬວᅕɈၭɁ࿎ݟȳɥȭɂ

ȦोކȯɦɀȞɥă

āȭȭɘɁݮᄞ੬ɈಞโɄ౺ൔຽ౯ɅɈəɅ்๘ɬ

ຎɀɀȧȹȦĂᆹᄘݮɞᄄഢ८ဘݮɬฤȱȹ௲ਗĂ

ᄄ੮Ɉ༇ௌʄʑɂݮ੬ɈထਗৌݪɬఛȹɄࠞࣗ܆ࣃ࿎

ൌɁȜɥᄄ੮Ɉ༇ۆɈൎɂȱɀଲɤ௫ȬȹȞăఆဘݟ

ௌɉĂ˂ ʈʣˋຑɅᄻᅰȳɥʭɿʦĜ˃ဘଋदɞ༇ௌɅ

ᄻᅰȳɥᄵຽ౯Ɉჟ࡙ʄʑɬഽȩ࠸ɚăȷȭɁఆဘۆൌ

Ɉ༇ௌʄʑȤɢɍݛȱȹݮᄞ੬Ɉࣗ܆Ɉൎɂȱ

ɀĂϱᆹᄘݮɈ௲ਗɅ৽ᆞȳɓȧĂܤௌȱɀȞɄȞୈ

Ȧ৽Ȣɣࣗ܆ࣞ୦ૢଞɒɈݮĂϲࣗ܆ɈఆဘɒɈڱ

ɦɥăఆဘۆൌɈ༇ௌʄʑȦ౺ȧȹఆဘ੧ၲɅɖȳ܆

ࣗ࿎ݟɈଌঅʺʟ˃ɉȳɁɅʗʨʋĪʏʄ˄ʛʠīɈܬȦ

ʗʨʋ༱ᅤ੧ၲɅᅇȢɥࣗ܆ɬސȳɥଌঅृɂȱɀၡ

ਠȯɦɀȞɥ\61-62^ăູ ฤȯɦȹ༇ௌʄʑෂɈඳૌᄾຩ

ယɉĂێબݛ೧ĪOPīɁȜȽȹăێၫĂʪʠɬൎɂ

ȱȹ༇ௌʄʑɈࣗ܆࿎ݟɉĂʪʠ༭ᄻᅰ੧ၲɈ༱ᅤृɅ

ʗʨʋɈ༇ௌʄʑɬฆȳɥၫၭɁސȱȹ\62^ă

āȭɈȾɈ༱ᅤ੧ၲɈʺʟ˃ɬᆀᅙȱɀĂຄࢶᆅݨ

ݡ੬๒ݮʓˋʗĜɈಡྩɬᆀᅙȱĂ࢞ॸߔݨݮɈߔ

ᄄ၀ȥɣɈ༇ௌʄʑɬȾɈ༱ᅤ੧ၲृɅฆȱĂ౺ૌ

်ɬȽȹăʪʠ༭ᄻᅰ੧ၲɒɈৌݪɉĂཡɁȜ

ɥȹɛ੧ɅɉఌɦɄȞăఆဘ੧ၲɅಒȫɭृݮ੬ɬ

๒ݡȱȹᄄ੮ȥɣɈ༇ௌʄʑɬᅇȢȹ௲ਗĂຽ౯ഝݡɉ

ɛɣɦɄȥȽȹȦĂਗृޢჶߤ౯੬ɉĂᄄ੮ȥɣɈ

༇ௌʄʑɈຽ౯ɬဍɅɛɥȭɂȦȯɦȹ\63^ă

ষĂਗޢჶߤ౯੬Ȧ༇ௌʄʑɈఆဘ੧ၲຽ౯ɬɃɈɢ

ȠɄʹʃʣʒʸɁഝȳɥɈȥɅȾȞɀĂ੧ɄސȦ

ȹɦɥă

ଟ

āȭȭɅގȱȹێᇦɈॸ࢞ɉĂ႘ࣻୋીᆏߔĂࠞ Ćࣃ

႕ࡳާཡʓˋʗĜɬާಡȱȹ௫৮ێᄓୂ࣋Ɉထౘ

Ɉॸ࢞ʯ˅ʐɿʇʠĪოௐĂKTU഼īɅઞކȯȵɀȞȹ

ȺȞȹෂɁȽȹॸ࢞Ɂȳăॸ࢞ઞކɈȮܯɬȞȹȺȞ

ȹ௫৮ୂ࣋Ăই႘ࣻୋી႕ࣟෳĆટ્ݦɬɉȲɛɂ

ȳɥ႘ࣻୋી႕ࣟɈޣᅕĂʏʻʴˋಒȫɭնɈఝ

ଜෳĂ࣌ಮოɬɉȲɛɂȳɥಒȫɭʀʅʑʩĜʠɈޣ

ᅕĂȷɈ഼࠲बڮ߂ɅࠐଟɈڷɬȱɘȳăɘȹଌ੫Ʌ

ॸۙ࢞ɂȱɀĂɘȹགॸ࢞Ăୌሄဦॸ࢞Ăലࣞሄဦ

ॸ࢞ɈʞĜʶɂȱɀĂႨॸ࢞ɈȞɧȞɧɄ௲ჶɅ़ɩɤĂ

ᆯȞૢɬરȱɀȩɦȹᇘൣɈॸ࢞ଆɈޣȯɭɅɜȤᇏ

ɬɓɘȳă

႘ࣻୋી႕्ࣟ႕င्႕3116(ݻ*ĶࠞࣃɅ༯ᆞȱȹݮཾێ

ᅙݮ੬Ɉॸާ࢞ཡɅȾȞɀķॢ /႕38):*;29.36ࠃ

Nj{vlj-!I/!et al/!)3118*!Opwfm!fowjsponfoubm!gsjfoemz!

tpbq.cbtfe!gjsf.gjhiujoh!bhfou/!J. Environ. Engin. Manag.!28;!

514.519/!

Lbxbop-!U/!et al/!)3126*!Tqfdjbm!Jttvf!po!Gjsf!boe!Ejtbtufs!

Qsfwfoujpo!Ufdiopmphjft/!J. disaster Res.!21;!694/

Gvlvibsb-!B/!et al/!)3127*!Bdvuf!up!dispojd!ftujnbujpo!pg!

Ebqiojb!nbhob!upyjdjuz!xjuijo!uif!RTBBS!gsbnfxpsl/!

SAR QSAR Environ. Res.!38;!944.961/

Ublbjdij-!I/!boe!Lbxbop-!U/!)3127*!Fyqboefe!boe!

qsbdujdbm!vtf!pg!mphjtujd!frvbujpot!jo!fdp.upyjdjuz!

fwbmvbujpo;!dbtft!pg!mfuibm!nfubm!upyjdjuz!dvswft!jo!hsffo!

qbsbnfdjb!xjui!njojnbm.tj{fe!fyqfsjnfout/!J. Adv. Comput. 

Intellig. Intellig. Informat.!31;!792.7:1/

Nj{vlj-!I/!et al / ! )3121*!Njdspcjbm!efhsbebujpo!pg!b!

tpbq.cbtfe!gjsf.gjhiujoh!bhfou!jo!bdujwbufe!tmvehf/!J. 

Environ. Engin. Manag.!31;!21:.224/

Īۜᅙဦॷī

\2^

\3^

\4^

\5^

\6^

\7^

ూ22āଋʺʣʗ˂ˋʈʏʑʞʸɬܾᅙȱȹʪʹʘʃɈฝ༏

ݮ੬ɒɈܾຒॳă
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\8^

\9^

\:^

\21^

\22^

\23^

\24^

\25^

\26^

\27^

\28^

\29^

\2:^

\31^

\32^

\33^

\34^

\35^

\36^

\37^

\38^

\39^

\3:^

\41^

\42^

\43^

\44^

\45^

\46^

\47^

\48^

\49^

\4:^

\51^

\52^

Lbxbop-!U/!et al/!)3125*!Fdp.upyjdpmphjdbm!fwbmvbujpo!pg!

g j sf . g jhiu joh! gpbnt! jo !tnbm m . t j {fe !brvbu j d !boe!

tfnj.brvbujd!cjpupqft/!Adv. Mater. Res.!986.988;!7::.818/!

Hpup-!L/!et al/!)3126*!Mfbsojoh!gspn!uif!fdp.upyjdpmphz!pg!

gjsf.gjhiujoh!gpbnt!jo!brvbujd!pshbojtnt;!Bmufsfe!

fdp.upyjdjuz!pg!tpejvn!bmlzm!tvmgpobuft!jo!hsffo!

qbsbnfdjb!boe!nfeblb!gjti!nbjoubjofe!jo!ejggfsfou!

xbufst/!J. Disaster Res.!21;!715.723/!

Vtjp-!O/-!Njzbtijub-!U/!)3125*!Tpdjbm.Fdpmphjdbm!Sftupsbujpo!

jo!Qbeez.Epnjobufe!Mboetdbqft/!Tqsjohfs/

चྰાĪ3113īĶႨɈഐණɅȤȫɥ౺ဘഽᅕ౯ॸ࢞

ɈএķႨഐණޏߔ!59;!379.387/

൩ދێĪ2::9īĶɅȤȫɥ౺ဘഽᅕ౯။ɂࠞࣃୌဌळ༔

ၭķႨ౺ൔޏߔ59;278.289/

!-ᄽც݊࠲ Ī഼3122īĶ౺ఆဘȤɢɍଈ౺ఆဘɈ။ɬᄆโ

ɂȱȹৼၪࡘɈఆ౺ࠣᆅķˁ ˋʡʑʉĜʯॸ74࢞;!

5:2.5:5/

Btbj-!U/!et al/!)3122*!Psz{jbt!tblbj{vnjj-!b!ofx!sjdfgjti!

gspn!opsuifso!Kbqbo!)Ufmfptufj;!Besjbojdiuizjebf*/!

Ichthyol. Explor. Freshwaters!33;!39:.3::/

Ufnnjodl-!D/K/!boe!Tdimfhfm-!I/!)2957*!Qjtdft/!Jo;!Q/G/!wpo!

Tjfcpme!)fe/*!Gbvob!Kbqpojdb-!tjwf!eftdsjqujp!bojnbmjvn!

rvbf!jo!jujofsf!qfs!Kbqpojbn!tvtdfqup!boojt!2934.41!

dpmmfhju-!opujt!pctfswbujpojcvt!fu!bevncsbujpojcvt!

jmmvtusbwju!Q/G/!ef!Tjfcpme/!Mfjefo-!qbsut!21.25;284.37:/

Lbxbop-!U/!)3118*!Vtft!pg!nfeblb!gjti-!qspup{pb-!bmhbf!

boe!tfnj.brvbujd!qmbout!gps!bttfttjoh!uif!fdpmphjdbm!

jnqbdut!pg!brvbujd!qpmmvubout;!B!dbtf!gps!sjdf!qbeez!gjfme!

njdsp.fowjsponfou!fyqptfe!up!gjsf.gjhiujoh!bhfout/!Proc. 

Japan-Taiwan Joint Int. Symp. Environ. Sci. Technol. (Kitakyushu, 

Japan)/ qq/!68.71/

Lbxbop-!U/!et al/!)3115*!Hsffo!qbsbnfdjb!bt!bo!fwpmvujpobsz!

xjoofs!pg!uif!pyjebujwf!tzncjptjt;!B!izqpuiftjt!boe!

tvqqpsujwf!ebub/!Z. Naturforsch.!6:d;!649.653/

Lbepop-!U/!et al/!)3115*!Gmpx!dzupnfusjd!tuvejft!pg!uif!

iptu!sfhvmbufe!dfmm!dzdmf!jo!bmhbf!tzncjpujd!xjui!hsffo!

qbsbnfdjvn/!Protoplasma!334;!244.252/

Ublbibtij-!U/!et al / !)3116*!B!ofx!bqqspbdi!gps!uif!

bttfttnfou!pg!bdszmbnjef!upyjdjuz!vtjoh!b!hsffo!

qbsbnfdjvn/!Toxicol. In Vitro!2:;!::.216/

Njzptij-!O/!et al/!)3114*!Vtf!pg!Paramecium!tqfdjft!jo!

cjpbttbzt!gps!fowjsponfoubm !s jtl!nbobhfnfou ; !

efufsnjobujpo!pg!JD50!wbmvft!gps!xbufs!qpmmvubout/!J. Health 

Sci.!5:;!53:.546/!

Uboblb- !N/ !et al / ! )3113*!Dpnqmfuf!fm jnjobu jpo!pg!

foeptzncjpujd!bmhbf!gspn!Paramecium bursaria!boe!jut!

dpogjsnbujpo!cz!ejbhoptujd!QDS/!Acta Protozool.!52;!

366.372/

Hpup-!L/!et al/!)3122*!Npefm!upyjdjuz!bttbz!gps!bnjop!bdje!

efsjwbujwft!vtjoh!hsffo!qbsbnfdjb;!Dpnqbsjtpo!pg!

obuvsbm!bnjop!bdjet!boe!N.bdfuzmbufe!opo.qspufjo!bnjop!

bdjet/!Curr. Topics Peptide Protein Res.!23;!3:.45/

Lbepop-!U/!et al/!)3115*!Fggfdu!pg!tzncjpujd!bmhbf!po!uif!

hspxui!ljofujdt!jo!ebsl.hspxo!Paramecium bursaria. 

Endocytobios. Cell Res.!26;!74.81/

Ojtijibnb-!T/!et al /!)3119*!Tfbtpobm!dibohft!jo!uif!

njdspcjbm!qpqvmbujpo!pg!uif!xbufs!dpmvno!boe!tfejnfout!

pg!uif!Pohbhbxb!sjwfs-!opsuifso!Lzvtiv-!Kbqbo/!Limnology!

:;!46.56/

Hpup-!L/!et al/!)3118*!Fdp.upyjdjuz!pg!b!tpbq!dpnqpofou!

)tpejvn!pmfbuf*!boe!b!tzouifujd!efufshfou!dpdlubjm!vtjoh!

hsffo!qbsbnfdjb!bttbzfe!jo!obuvsbm!xbufs!tbnqmft!gspn!

Fbtu!Btjb/!J. Environ. Engin. Manag.!28;!488.494/

Hpup-!L/!et al/!)3119*!Vtf!pg!obuvsbm!njofsbm!xbufst!bt!uif!

tpvsdft!pg!ejwfstjgjfe!obuvsbm!xbufst!xpsmexjef!gps!

uftujoh!uif!fdp.upyjdjuz!pg!efufshfout!vtjoh!hsffo!qbsbnfdjb/!

ITE-IBA Lett.!2;!295.299/

Lbxbop-!U/ !e t  a l / ! )3117*!Qpttjcmf!fdpmphjdbm!s jtl!

bttfttnfou!pg!dpnnfsdjbm!gjsf.gjhiujoh!gpbnt!vtjoh!

hfsnjobujoh!sjdf!)Oryza sativa!M/*!tffet/!ITE Lett.!8;!

48:.493/

Lbxbop-!U/!et al /!)3118*!Efwfmpqnfou!pg!tpbq.cbtfe!

gjsf.gjhiujoh!bhfout!mftt!upyjd!up!hfsnjobujoh!sjdf!)Oryza 

sativa!M/*!tffet/!ITE Lett.!9;!6:7.711/

Mjo-!D/!et al/!)3117*!Bttfttjoh!uif!fdp.upyjdjuz!pg!opwfm!

tpbq.cbtfe!gjsf.gjhiujoh!gpbn!vtjoh!nfeblb!gjti!)Oryzias 

latipes -!Sfe.psbohf!wbsjfuz*!bepqufe!up!sjwfs!boe!tfb!

xbufs!dpoejujpot/!ITE Lett/!8;!5::.614/

Lbxbop-!U/!et al/!)3118*!Fdpmphjdbm!sjtl!bttfttnfou!pg!

gjsf.gjhiujoh!difnjdbmt!vtjoh!nfeblb!gjti!)Oryzias latipes*!

jo!ejggfsfou!xbufs!dpoejujpot/!ITE Lett.!9;!417.422/

Lbepop-!U/!et al/!)3117*!Dpogjsnjoh!uif!bmufsfe!upyjdjujft!

pg!gbuuz!bdje!tbmut!jo!Paramecium caudatum!dvmuvsfe!jo!

ejggfsfou!xbufst/!ITE Lett.!8;!717.71:/

Lbepop-!U/!et al/!)3117*!Bmufsfe!upyjdjujft!pg!gbuuz!bdje!

tbmut!jo!hsffo!qbsbnfdjb!dvmuvsfe!jo!ejggfsfou!xbufst/!Z. 

Naturforsch. 72d;!652.658/

Lbepop-!U/!boe!Lbxbop-!U/!)3118*!Obuvsbm!ijtupsjdbm!

wjfxt!po!uif!dpouspmmfe!dfmm!hspxui!boe!pyjebujwf!tusftt!

sftqpotft!jo!tzncjpujd!bttpdjbujpot!cfuxffo!djmjbufe!

qspup{pb!boe!hsffo!bmhbf!jo!hsffo!qbsbnfdjb!)Paramecium 

bursaria*/!ITE Lett/!9;!54:.556/

Jlfnj{v-!B/!boe!Lbxbop-!U/!)3127*!Upyjdjujft!pg!opwfm!

gjsf.gjhiujoh!gpsn!gpsnvmbf!bttbzfe!jo!ejggfsfou!xbufs!

dpoejujpot!gspn!gsfti!up!csbdljti!xbufst/!2nd Int. Conf. Sci. 

Engin. Environ.

Jopvf-!L/-!boe!Ublfj-!Z/!)3114*!Btjbo!nfeblb!gjtift!pggfs!

ofx!npefmt!gps!tuvezjoh!nfdibojtnt!pg!tfbxbufs!

bebqubujpo-!Comp. Biochem. Physiol. B. Biochem. Mol. Biol.,!

247;!746.756/

Ublfibob-!Z/!et al/!)3116*!Npmfdvmbs!qizmphfoz!pg!uif!

nfeblb ! g j t i f t ! h fov t !O r y z i a s ! ) C f m p o j g p snf t ; !

Besjbojdiuizjebf*!cbtfe!po!ovdmfbs!boe!njupdipoesjbm!

EOB!tfrvfodft-!Mol. Phylogen. Evol.!47;!528.539/

Obsvtf-!L/!)2::7*!Dmbttjgjdbujpo!boe!qizmphfoz!pg!gjtift!

pg!uif!hfovt!Oryzias!boe!jut!sfmbujwft/!Fish Biol. J. Medaka!9;!

2.9/

Spcfsut-!U/.S/!)2::9*!Tztufnbujd!pctfswbujpot!po!uspqjdbm!

Btjbo!nfeblbt!ps!sjdfgjtift!pg!uif!hfovt!Oryzias!xjui!

eftdsjqujpot!pg!gpvs!ofx!tqfdjft-!Icthyol .  Res.!56;!

458.465/

Obsvtf-!L/!et al/!)2::4*!Eftdsjqujpo!boe!qizmphfoz!pg!sjdf!

gjti!boe!uifjs!sfmbujwft!cfmpohjoh!up!uif!tvcpsefs!

Besjbojdiuizpjefj!jo!Tvmbxftj-!Joepoftjb-!Fish Biol. J. 

Medaka!9;!2.9/

Tijopnjzb-!B/!et al/!)3115*!Gjfme!tvswfz!pg!tfy.sfwfstbmt!

jo!uif!nfeblb-!Oryzias latipes;!hfopuzqjd!tfyjoh!pg!xjme!

qpqvmbujpot/!Zool. Sci.!32;!724.72:/!

U{foh-!D/.T/!et al / !)3117*!Uif!qizmphfphsbqiz!boe!

qpqvmbujpo!efnphsbqijdt!pg!tfmfdufe!gsftixbufs!gjtift!jo!

Ubjxbo/!Zool. Stud.!56;!396.3:8/

Jopvf-!L/!boe!Ublfj-!Z/!)3113*!Ejwfstf!bebqubcjmjuz!jo!

Oryzias!tqfdjft!up!ijhi!fowjsponfoubm!tbmjojuz/!Zool. Sci.!

2:;!838.845/!
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\53^

\54^

\55^

\56^

\57^

\58^

\59^

\5:^

\50^

\62^

\63^

Zplbxb-!L/!et al/!)311:*!Fggfdut!pg!xbufs!tbmjojuz!po!uif!

dpme.joevdfe!tvtqfoefe!bojnbujpo!boe!jssfwfstjcmf!

ebnbhft!jo!Oryzias latipes:!Fyqfsjnfoubm!fdp.qiztjpmphz!

qsfejdujoh!uif!tfbtpobm!dibohft!jo!mjnopmphjdbm!gjti!

ejtusjcvujpo/!J. Environ. Engin. Manag.!2:;!2:6.311/

Bpovnb-!N/!et al/!)3118*!Joijcjujpo!pg!bopejd!hbmwbopubyjt!

jo!hsffo!qbsbnfdjb!cz!U.uzqf!dbmdjvn!diboofm!joijcjupst/!

Z. Naturforsch. 73d;!:4.213/

Putvlb - !L / !boe!Lbxbop - !U / ! )3125* !Qmbugpsn!gps!

uxp.ejnfotjpobm!dfmmvmbs!bvupnbub!npefmt!jnqmfnfoufe!

cz!mjwjoh!dfmmt!pg!fmfdusjdbmmz!dpouspmmfe!hsffo!qbsbnfdjb!

eftjhofe!gps!usbotqpsu!pg!njdsp.qbsujdmft/!J. Adv. Comput. 

Intellig. Intellig. Informat.29;!4.9/

Putvlb-!L/!et al/!)3126*!Po.dijq!qmbugpsn!gps!cjpmphjdbm!

dfmmvmbs!bvupnbub!npefmt!vtjoh!txjnnjoh!qbsbnfdjvn!

dfmmt/!ICIC Exp. Lett. Part B: Appl.!7;!3::.415/

Putvlb-!L/!et al/!)3125*!Tjohmf!dfmm!usbggjd!pg!txjnnjoh!

hsffo!qbsbnfdjb!po!njdspdijqt!xjui!njdsp.gmpx!diboofmt!

gbcsjdbufe!cz!njdsp.dbtujoh/!Adv. Mater. Res.!986.988;!

3335.3339/

Gvsvlbxb-!T/!et al/!)311:*!Njdsp.qbsujdmf!usbotqpsujoh!

tztufn!vtjoh!hbmwbopubdujdbmmz!tujnvmbufe!bqp.tzncjpujd!

dfmmt!pg!Paramecium bursaria.!Z. Naturforsch.!75d;!532.544/

Gvsvlbxb-!T / !boe!Lbxbop-!U/ ! ! )3123*!Foibodfe!

njdsptqifsf!usbotqpsu!jo!dbqjmmbsz!cz!dpoejujpofe!dfmmt!pg!

hsffo!qbsbnfdjb!vtfe!bt!mjwjoh!njdspnbdijoft!dpouspmmfe!

cz!fmfdusjd!tujnvmj/!Sens. Mater.!35;!486.497/

Lbxbop-!U/!)3125*!Vtf!pg!txjnnjoh!dfmmt!pg!hsffo!

qbsbnfdjb!gps!efufdujpo!pg!upyjd!sbsf!fbsui!jpot!bu!mfuibm!

boe!tvc.mfuibm!dpodfousbujpo/!Adv. Mater. Res.!986.988;!

333:.3348/

Zvljijsp-!N/!et al/!)3122*!Mfuibm!jnqbdut!pg!djhbsfuuf!

tnplf!jo!dvmuvsfe!upcbddp!dfmmt/!Tobacco Induced Disease!:;!

9!)epj;21/229702728.:736.:.9*!

Opsjzbtv-!B/-!et al/!)3124*!Nfouipm.foibodfe!dzupupyjdjuz!

pg!djhbsfuuf!tnplf!efnpotusbufe!jo!uxp!cjpbttbz!npefmt/!

Tobacco Induced Disease!22;!29!)epj;21/229702728.:736.22.29*

Opsjzbtv-!B/!et al/!)3125*!B!opwfm!xjme.mboe!gjsf.gjhiujoh!

gpbn!gps!njojnj{joh!uif!qizupupyjd j uz!pg!xppe!

cvsojoh.efsjwfe!tnplf!uftufe!jo!mjwjoh!qmbou!dfmmt/!Adv. 

Mater. Res.!986.988;!836.844/
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Ǎąʏˋʵʐɾʸଌૈၡਠ

ĪǍīޮɅൎȳɥଜޏɈࣅəɂଯəɬപɥ

ā3127༃3ॢ2:Ʌ႘ࣻୋߔॸ࢞ીߔ௶ၡʓˋ

ʗĜɈܳߒਆࡹଆɅɀާȱȹă႘ࣻୋߔॸ࢞ીɈ

௶ၡࢼᄵɼʱˋʠɁȜɥɌɍȧɈʍ˅ˋɂࢼວާɂ

ɄȽȹăࡳृɈሇ൨ȦഽȥȽȹȭɦɘɁɈʏˋʵʐɾ

ʸɂɉɬဿȢĂଜߔݨޏĂູ ɅĂદࣞᇦ࠲ယɬᅙȞ

ȹॄߔโɄޮॸ࢞ɬෂఘɅȢȹăɘȴĂຎʓˋʗĜ

Ɉܼટୂܑ࣋ࣉɢɤĂĶޮɈॄโࣗ܆ćޱᅟɂभķ

ɂ൨ȱĂॄ ߔโɄޮॸ࢞ɁྼᅟɄɥޱೣࡊ༄Ăȹɂ

ȢɊʧʎĜʡɂȱɀɈএɂྡޮɈ်ࣾĂɼˋʭˁ

ʑʠˁʇʙʻĜɄɃɈଜޏโɄʑʠʛʇɅൎȳɥࣗ܆

ɂ౺દஈɈฝݚɄɃĂʭ˅ĜɅൎȳɥࣗ܆Ɉ်ࣾɅ

ȾȞɀɈತცȦɄȯɦĂȯɣɅĂੳతరຑɅ࠲ȳ

ɥॸ࢞य़ݪɈގȦɄȯɦȹă૫ɅĂʭɻ˂ʬˋĂʟĆ

ˁʍĜ˃ߔɈLsjtub!E/!Zvஂୂ࣋ɢɤĂĶMjwjoh!jo!

uif!ĨEjtbtufs.SFBMNĩ;!B!xfc.cbtfe!uppm!gps!

ftu jnbujoh!uif!fdpopnjd! jnqbdu!pg!obuvsbm !

ejtbtufstķɂ൨ȱĂદࣞᇦ࠲ယɈೣࡊɬ࠸ɛĂວယ

ɬޮɅൎȳɥଜޏɞદࣞɈಊଯ౯࿎ݟɅȠၫၭȦ

!ɣɈယၭɉĂEjtbtufs.SFBMNୂ࣋ȯɦȹăZvஂގ

xfcʍɼʠɬฆȲɀঢ়ȩᆀᅙݢ༑ɂɈȭɂɁȜȽȹă

ষɅĂĶ႘ࣻୋɅȤȫɥಪమโɄ࡙ࠣࡇᆅॸ࢞ķɂ൨ȱĂ

႘ࣻୋીᆏߔɬෂఘɂȳɥ႕Ć႕ॸ࢞ɅȾȞɀĂ

ɬȽȹăގນȦݡ

āɄȤĂȭɈʏˋʵʐɾʸɅಪᆏȻĂޮɅ࠲ȳɥ௶ၡ

ɁɉĂຎʓˋʗĜȥɣޏ࢞ɬଌૈȱȹăॸޏ࢞ᅙɈॸߤ

ෂကཽୁୂ࣋ȦĶঢ়ۊޮɬݛߌȳɥʇˁʑʗĜळʓ

ˋʍĜʥʛʠˇĜʇķɂ൨ȱɀཡȱȹăʭɻ˂ʬˋത

ȥɣɉĂ௫ɈZv્ɢɤĶJopqfsbcjmjuz!joqvu.pvuqvu!

npefm;!B!Kbqbo.Qijmjqqjoft!dbtf!tuvezķɂ൨ȱɀ

ޮɅൎȳɥଜޏɈಊଯ౯ɬപɥȹɛɈદࣞᇦ࠲ʺʟ˃

Ɉ੧ತცȦȜɤĂɘȹĂʟĆˁʍĜ˃ߔɈNjdibfm!

Bohfmp!C/!Qspnfoujmmb࣋ ୂ ȥ ɣ ɉĂĶJopqfsbcjmjuz!

Joqvu.Pvuqvu!Npefmmjoh!Bqqspbdi!gps!Bttfttnfou!

pg!Dmjnbuf!Dibohf.Joevdfe!Ejtbtufs!Sjtl!up!

Joufsefqfoefou!Tfdupstķɂ൨ȱɀĂૃڷड़ฤၭɈێ

ȾɁȜɥBIQɈܾᅙɅ࠲ȳɥཡȦɄȯɦȹă

āʏˋʵʐɾʸɈᆡষɅɉĂ႘ࣻୋદࣞߔైమ࡙৭

)GBJT*ɈȮૅܧɅɢɤĂદߔᇦ़ʓˋʗĜ 2ިɅȤȞɀ

ৄᆔޏȦާȥɦĂȞɅ౻ɤ௫ȦȽȹăĪॼஙȧɉĂȞȴ

ɦɜਆܩຎ૪ī

ĪǎīਗɂఝᆹݮɈࠣᆅɅɢɥණࡤ࢝ჹɁɈDP2

āā༏ɒɈࣗ܆

āȭɈʏˋʵʐɾʸɉĂ႘ࣻୋીᆏߔਡ੫ਗદࣞ

ਡ੫ࠞߔɅɢɤĂ႘ࣻୋીᆏࢼʓˋʗĜɂɈ࢞ॸݛ

ˋငɅɀ3127༃4ॢ41ɅɩɦȹăɘȴĂຎʓߔࣃ

ʗĜɈ௫৮ێᄓୂ࣋ĂɘȹĂຎʓˋʗĜॸ࢞ଞɁȜɥ

ɂɂɜɅĂਡ੫ਗદࣞݛॸ࢞ʓˋʗĜෳɁɜȜɥݭ

ᄘථॾୂ࣋ȥɣĶࠞࣃĆ႕ࡳާཡʓˋʗĜĆਡ੫

ਗદࣞݛॸ࢞ʓˋʗĜɅȤȫɥএ੭Ɉଲ೨ɂষɈ๐

ႊķɂ൨ȱɀߤގȦɄȯɦȹăȾȿȞɀĂʭɻˋˁˋ

ʡĆʰ˃ʏˋʅߔɈIfjopotbmp!Ffsp!Kvttj્ɢɤĂ

ĶMpoh.ufsn!Fggfdut!pg!Gjsf!po!Dbscpo!boe!Ojusphfo!

Qppmt!boe!Gmvyft-!qbsu!C;!Uif!mjolbhf!cfuxffo!

qmbou!qipuptzouiftjt!boe!tpjm!pshbojd!nbuufs!

efdpnqptjujpo;!b!nzdpssij{bm!qfstqfdujwfķɂ൨ȱɀ

ఝᆹݮɂݗଆৌݪʄʑཡ౺ĆරಓᆲɈ࠲बɅ࠲ȳɥ

ʏˋʵʐɾʸɈʙˁʏ

Lsjtub!E/!Zv્ɅɢɥਆܩɈᅕા
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ఛɈॸ࢞ގȦɄȯɦȹăষɅĂFvspqfbo!Difnjdbmt!

BhfodzɈPvuj!Qsjib્ȥɣɉĂĶCjpgjmn!boe!rvpsvn!
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ວ!ਡ੫ࠞࣃߔငʀʥ˃ʆĜஃࠞݨߔݛāᅝ!ᄮ
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