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Abstract 
 

Exercise with music and rhythm not only 
can help pupil developing talents, but also 
enable their physical and social abilities. This 
is very important for students with visual 
impairments. This study in-cooperates 
technology with design, to create learning 
tools for those who have physical disabilities. 
The aim is to enhance their daily activities 
and to bypass their learning boundaries. By 
combining hardware, software development 
and product design, a set of simplified 
learning tools which combine gas flow, 
vibrator and Kinect sensor was proposed. 
After practice in Special Education School, 
improvements were made. The teaching 
results had shown the effectiveness of the 
activities and the equipments on developing 
physical movement skill of children. 
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ަᡏࡓх֖Αॣǵࠩǵيᡏբޑ

མଛǴόևऍགǴΨᡣيЈளډỜܫǶຎ

ΚምᛖูٽલϿЊѦࢲަ܈ᡏࡓୖޑᆶ

ᐒǶӢࣁӭࢲሡाଯޑࡋॷख़ܭຎӣ

㎸ǹज़ܭምᛖǴѝૈڰӺܭғޑࢲӼӄޜ໔ϐ

ύǶຎΚምᛖޣၸѐӧᏢಞަᡏࡓਔǴЬा

Ꮷᙖᄗሦ܈ޣಡ᠋ځαᇟࡰзǶՠޔࢂௗ

ᄗԖ܄ផᘋ៝ޑቾǴൂપ᠋αᇟࡰзΞค

௲ᏢၸำǴሡଯޑࡓаަᡏ܌మཱᡏǶݤ

ၮҔΠӈزගҢǶҁࣴޑ٩ᒘԴৣख़ፄޑࡋ

ӣ㎸ǴගрᆶԖ Kinect௲Ꮲ೬ᡏ่ӝࡓޑ

௲Ꮲᇶڀ: 
(1) аϩթӧيᡏޑคጕ༾ࠠਁᏔǴଛӝᜩ

 բЇᏤόӕՏަᡏբǶࡓ
(2) аϩթӧيᡏڬൎޑࢬቔαǴ٬Ҕޜ

ᓸᕭᐒམଛԔϐਔׇǴаࢬᏤЇަᡏ

բǶ 
(3) ᙖҗᔕΓኳࠠևрيᡏᄊǴаᄗБ

ԄᇡަᡏբǶ 
১ܭǴёᔈҔڀᇶޕᙁܰགޑी܌

ຎަูٽᡏࡓ௲ᏢύǴफ़ե௲Ꮲࢲ֚ޑ

ᜤǶ 
 

2. ЎЎЎЎ 
 
ຎምᏢғӧࡓᏢಞޑനε֚ᘋǴࢂคݤ

ᢀჸኳүԴৣޑբǶҁࣴزଞჹຎምᏢғǴ

ගрགࡓޕ௲ᏢᇶڀǴ෧ϿኳүᏢಞ

բޑምᛖǶᆸᗂޑќঁࢂࡋفԾၲ߄ךǶȨബ

܄ᆸᗂࢂᅿϣӧࡘགྷᆶགيޑᡏ

ୢ،ԄձமፓബΚǵှޑǶ೭ᅿ᛬ೌࢲ

ᚒаϷၲ߄གྷݤᆶག[1]ȩǶමྷൟ[2]ම่

ӝᖥԄፐำǴᔅշຎምᏢғᏢಞബ܄ᆸ

ᗂǴձख़ܭຎምᏢูيᡏᡍޑᇡޕǶҁ

ǴନΑኳүᏢಞڀᇶޕགޑගрزࣴ

բǴҭૈගҢᆶᐟวബަ܄ᡏբޑЋ

 Ƕࢤ
ަᡏբၯᔍሡाᡣ٬ҔޣΕ

(engagement)ǴSweetser [3]මගрΑቹៜӢન:
ሡाԖਡЈ(concentration)ϡનǵԖࡷᏯޑ܄ԋ

ϩǵૈ٩٬ҔૈޣΚፓރᄊǵૈගٮջਔޑ

ӣ㎸ǴᅰёૈޑуΕӕᏆϕǴωૈගଯၸำ
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Ξό܄ᏯࡷԖڀਅǴ৾ޑ৹གǶૈ഻ޑ

ၸ֚ܭᜤǴωૈගޑុٮ፪ښǶၯᔍϐ܌а

ૈ֎ЇୖูٽᆶǴӧځܭၸำύޑ፪ښǵཥ

ीѸࢂࡋΕǶගଯ܄ǵϷόёႣෳڻ

ΚޑҽǴ߈ԃٰӭԋфޑნԄϕᏢಞ

ၯᔍวрٰǴᙖҗ௶ޑ܄٣ნ٣ࡺᡣᏢ

ูᑼΕၯᔍϣǶӵ݀ૈӧᡏགӣ㎸ᆶ௲Ꮲ೬ᡏ

ૈЍජံىӃϺલϿޑຎӣ㎸Ǵ೭٤ၯᔍ൩

ёૈຎΚምᛖ٬܌ูٽҔǶ 
ަᡏբၯᔍҭම٬Ҕܭൺ଼ሦୱǴٯӵ: 

ඓޑࡋᐒૈǵගଯѳᑽޑᡏཞيൺࡠշڐ

ǶӢࣁӧৎύջёՉࢲǴૈԖਏफ़եᙴ

ᕍԋҁǴ෧Ͽൺ଼ৣޑΕਔ໔ǶMorelli 
[4] ӧ2010ԃวຎምޣၮਔሡाࡐӭޑᏤ

ЇǴᏼЈڙΨ܂ձΓޑᜁઢǹӴஒԖߥޑ

សౚަᡏբၯᔍǴуΕਁᆶᖂॣගҢǴள

ǶMorelliۓޭޑޣຎምډ ᆶ Yuan[5]ҭමճҔ

Wii ᆛౚ/ӓдၯᔍǴуΕਁӣ㎸ǵᖂॣගޑ

ҢǴдॺวᆕӝ٬ҔਁᆶᖂॣගҢਔǴຎ

ም഻ޣ৹གᆶᅈཀࡋܴᡉගଯǶ 
ᐒڋᆙஏޑೱ่ၮޕᆶག

ᘋޑᡏӚՏǴλԿЛᎳيܭǶၹթڙ

εԿܭ᙮༸ޑᓸΚǴૈևрྕࡋǵ፦ǵᓸ

Κǵࢋ೬ྖᑨǵࠠᄊኬԄǵޜ໔ϩթӭᅿག

ख़ޑޕᇡࢂǴΨ۔ᓬ༈གޑޣຎምࢂǶڙ

ाБԄǶऍ୯᠊ΓύѧࣴزଣճҔႝηԄ

ǵਁԄǵύࠠޑҜጥགᔈᏔǴၸ

Ҝጥགၲαᇟૻ৲ǶᏢޣ Lowenstein (1996)
ኩޑଯᓎکวǴЃሸѭλᡏૈӣᔈύزࣴ

ਔڈᐟǴՠჹեᓎ௵ག܄ၨৡǶ 
ຎЮਔǴᆶ᠋ёаϩᏼϩ

фૈǶᏢޣමࣴزҔਁம܈ࡋᓎ߄Ңࡋߏ

(Sarah, 2007)ǴᡉҢрૻ৲ૈޑᙯǶ

ΨၮҔܭڋᆶᒡΕǴٯӵᇸࡪ܈ܡᓸ

ႝηᚲނਔǴдૈр࣬ჹᔈޑӣ㎸Ƕό

ёҔަܭᡏբޑගҢǴдΨёаԋࣁբ

ֹԋޑࡕӣ㎸ǶYim [7]วբϐࡕǴၮҔ

ӣ㎸ܴᡉගଯΑ٬Ҕ഻ޑޣ৹གᆶୖᆶ

 Ƕࡋ
༾೬Ϧљܭ 2010ԃрڀԖيᡏᄊག

ޑΚૈޕ KinectǴѬௗӝΑ RGB࣬ᐒᆶआѦ

ӀႜుࡋགᔈᏔǴૈගࣁࡋှٮ 640×480
يᑔᒧёаղ᠐рࡋၗૻǶၸుࡋ໔ుޜޑ

ᡏ༈Ǵ٠җسࡌᄬрԖ 15ঁڋᗺޑΓ

ᡏମࢎ(skeleton)ኳࠠ[8]ǶKinect ҭૈၸགᔈ

يᡏҁيзǴԜਔࡰวрᏹբسᄊჹᡏي

ջૈԋࣁڋᏔǶ 
ၮҔ KinectيᡏᄊགૈޕΚǴӭަᡏ

բၯᔍ໒วрٰǶٯӵ Dance Central 
(2010)ǵNickelodeon Dance [9]ǶӧᆸԔՉ

ύǴᑻჿନΑᡉҢрᡂϯޑᆸϐѦǴᗋᑔ

ᒧрᜢᗖׇӈբǴගҢջஒՉޑᄊᡂ

ϯǶᑻჿޑќୁᡉҢ٬Ҕޣևيޑᡏ

ᄊǴགيޑޕᡏᄊᆶᜢᗖբठਔǴس

ᡉҢளϩǴ๏ϒуϩᢌऍǶᡂϯޑᆸΨ

ёаၸࡰှܨзǴஒᆸϩှࣁΟԿѤঁ

༈ǴբᙁൂϯࡕǴ൩ૈᔠਡԾρޑ

༈٠ୖྣᜢᗖբޑගҢٰፓǶ 
ᔈޑΚǴҭЇวΑӭཥૈޕᄊགᡏي

ҔǶٯӵ Stefano [10]ගрΑኳүΓբޑᐒ

ᏔΓǶճҔ Kinect ܌ள٬ޑډҔޣ NITE ମࢎ

ኳࠠǴᒡډΓࠠᐒᏔΓޑڋᏔǴၸ০

ᙯඤǴ NaoΓࠠᐒᏔΓǴፄᇙрচٰޑ

բǶBruccia [11]Ҕᜪ՟ޑচǴᙯҔܭғౢᐒ

ᏔΓޑЋᖉڋǶӧຎΚምᛖғࢲၮҔБय़Ǵ

ကεճᏢޣஒుࡋགᔈᏔᙯҔܭምᛖނୀ

ෳǴวрޓΓՉوᗉምسǶၮҔޜ໔ుࡋ

གޕǵՉوୀෳǴၸඵችࠠЋᐒаᇟॣም

ᛖނᗉගҢǶӧࡓᏢಞޑ௲ڀၮҔБय़Ǵ

Ҭ೯εᏢҭම[12]ගрᄊϕᐒᏔΓ௲سػ

ǴҔᐒᏔΓፄᇙԾഈੱᏢูޑբǴЇวԾ

ഈੱᏢูࢲޑᐒǶ 
ᐒᏔΓፄᇙᄊزࣴޑᗨฅࡐӭǴՠࢂԋ

фޑኳүբϝฅόܰǶӢࣁΓᡏޑԾҗࡋ

ᇻଯܭΓࠠᐒᏔΓᜢኧҞǴମࢎኳࠠගޑٮ

ࢂΓᡏ০ǴፄᚇᡂϯޑᆸԋΓᡏ০

ीᆉၸำޑᇤৡಕᑈǶԵໆຎምޣΓኧԖ

ज़ǴౢคݤଞჹਸဂᇙբسǴӢԜ

ीਔሡૈᅰໆճҔԖౢࠔǴၸӝᆶᙯ

Ҕωૈफ़եሽՏǴပჴܭ௲ػᔈҔǶ 
 

3 ीำׇीำׇीำׇीำׇ 
 
3.1 ᡯᡯᡯᡯ 

२ӃຑӚᅿགޕՅǴᢀჸёૈޑ

ᔈҔБԄᆶज़ڋǴගрीᄬགྷǶځԛᇙբౢ

ௗޑޣфૈচࠠǴၸෳ၂ǴΑှ٬Ҕࠔ

ԵᆶჴሞࡘԛځΚǶૈڙ Kinectౢࠔམଛኳ

ԄǴҗჴᡍຑᔈҔޑज़ڋǹפ٠൨ёڗள

߾եሽՏ႟ҹǴӧԖज़Ⴃᆉᆶᡏᑈλࠠϯচޑ

ύǴගрीБਢǶीำׇӵკ ځҢǴ܌1

ύബཥኳԄЬाୖࢂԵЇҔ IDEOϦљीࢬ

ำǴ٠ᇶаബཥݤמǶ 
 
IDEOᐱޑബཥБݤǴࢂ୷ܭΠӈ൳ঁ

ᡯǴԋфޑᜢᗖࣣӧᡯύѸඓඝޑ



բ[13]: 
(1) ᇡమ࠼ЊǵೌמаϷୢᚒҁޑيज़ڋǶ 
(2) ᢀჸΓॺޑჴሞғݩރࢲǴפ٠рЇว೭

 চӢǶޑݩރ٤
 ወӧҔЊϒаຎϯǶޑࠔౢکۺཷע (3)
(4) อਔ໔ϣόᘐख़ፄຑׯکচࠠǶ 
 

ၸำύ๓Ҕޜ໔ᏫޑΚໆǴஒᗺηᒵ

ӧ݈य़ǶႴᓰஒ࣬ᜢܿޑՋᇆᛥᘍӧଆǹځ

ԛᅰໆஒཷۺၸᛤკ܈ᇙբᙁൂڀຝϯኳ

ࠠǴᙖҗၠሦୱӝၲԋीҞǶ 
ബཀޑ߾ݤЬाϣ఼ǴࢂᔈҔȨϸӛȩȨᙯ

౽ȩȨಔӝȩȨۯ՜ȩȨ෧ϿȩЋݤǴԾԖ

ीǶϸᙟၮҔȨϸۺཷޑҹǴᄽрཥނޑ

ӛȩȨᙯ౽ȩȨಔӝȩȨۯ՜ȩȨ෧ϿȩЋݤ൩

ёаᕇठཥۺཷޑǶٯӵஒᏔٵᔎБԄ

ȨϸӛȩޔௗܫΕαǹȨᙯ౽ȩޑࢬБՏ

ۯගҢǹȨޑҢǹȨಔӝȩόӕགࡰࠩࣁҢࡰ

՜ȩԖ௲ᏢБԄЋݤǹȨ෧Ͽȩࣽޑמፄ

ᚇࡋǴܭᇶڀीϐύǶ 
ीБݤᆶࢬำǴϩॊܭΠǶ 

 

 
 

კკკკ 1 ीБݤᆶࢬำीБݤᆶࢬำीБݤᆶࢬำीБݤᆶࢬำ 
 

ᆶЬाϣݤמޑ߾ݤϟಏബཀࢤ໘

఼ǶӧᏢಞϐࡕ၂ᖐрᔈҔჴٯǴаวό

ӕნᔈҔϐёૈǶಃΒ໘ࣁࢤ IDEOਢࣴٯ

Ǵीբۺཷࠔፕǹᇶаऍ୯ ABC ቶኞ

Ϧљཥᆪ௦ೖЋًؼׯޑၸำǴх֖Ϧ

љϣԋፕᆶวགྷǵᡍᆶᇙբޑၸำǶ

ၸਢٯǴᡏᡍၠځሦୱीၸำǴԋ

ୖᆶޑ၈ϷᐟวബཀወૈǶಃΟ໘ࣁࢤჴբ

໘ࢤǴёϩࣁǵύǵࡕΟᡯǴࢂࢤΑှ

ሡǵ،ۓБӛǶύ߾ࢤၸဂᡏᐟᕏᔈҔബ

ཥ߾ݤǴஒࡘԵᚆրΓޑಞᄍሦୱǴԜਔ

ीϐཷۺளаੌǶ߾ࢤࡕჹۓीୖኧǴ

 เǶှޑрӝפ
 

3.2 ᡏགϕམଛᡏགϕམଛᡏགϕམଛᡏགϕམଛББББԄԄԄԄ 
 

ӚᅿགࣣޕԖёૈޑᔈҔБԄǴΨԖ

Ǵڀ௲ᏢᇶࡓǶҁڋୖኧϐज़ނᆶೌמځ

ᆶԖKinectަᡏᆸޕԵஒΠӈΟᅿགࡘ

ᗂౢࠔ Nickelodeon Dance [9]མଛǶ 
(1) аϩթӧيᡏόӕՏޑคጕ༾ࠠਁ

ᏔǴଛӝᜩࡓբЇᏤόӕՏަᡏ

բǶ 
(2) аϩթӧيᡏڬൎޑࢬቔαǴ٬Ҕޜ

ᓸᕭᐒམଛԔਔׇǴаࢬᏤЇަᡏ

բǶ 
(3) ᙖҗᄗᔕΓჴᡏኳࠠǴᇡ٠Ꮲಞަᡏ

 ᄊǶ
 
టᆶԖ Kinect௲Ꮲ೬ᡏ่ӝǴሡाӃᘜ

યЬा೬ᡏϐϕϟय़Ƕа Nickelodeon Dance
ǹᆸԔՉਔǴᑻჿନΑᡉҢᄊᡂقԶس

ϯᆸϐѦǴᗋᑔᒧኧঁᜢᗖբ(კ 2)Ǵׇ

ӈޑаკႽගҢջஒՉޑᄊᡂϯǶբ

Ǵҗࡕ Kinectᡏགӣ㎸ǴᑻჿᡉҢр٬Ҕ

 ৡ౦ຑϩǶޑ໔ځᄊǴ٩Ᏽޑޣ
 

 
 

კკკკ 2  Nickelodeon Dance ᑻჿᡉҢϐᡏᑻჿᡉҢϐᡏᑻჿᡉҢϐᡏᑻჿᡉҢϐᡏ

ག༈ᆶᜢᗖբག༈ᆶᜢᗖբག༈ᆶᜢᗖբག༈ᆶᜢᗖբ(Microsoft) 
 
ӵ݀ૈҔڗжຎගҢǴ൩ૈᡣຎም

ғၮҔǶӃஒᆸϩှࣁΟԿѤঁᜢᗖբǴ

ബཥݤמϣ఼ 

ബཥݤמᄽ 

ᢀჸᆶౢࠔගਢ 

ബཥၸำჴբ 

IDEO ኳԄ ബཥݤמ 

ӝ܄ຑ (ࡕ) 

ဂᡏᐟᕏബࡘ(ύ) 

วୢᚒ () 



ҔΓଽևрᜢᗖբǶԴৣӆଛӝҔ౽

ճҔਁᏔගҢ܈ගҢբՏᆶБӛǴࢬ

༈ৡ౦ޑՏǴᏢғ൩ёᔠਡԾρޑ༈٠

ፓǶ 
ฅࡕճҔ Kinect ёளډΓ༈ޑମࢎኳ

ࠠǴךॺёаஒགيޑډޕᡏମࢎኳࠠޔௗӧ

ႝတύᆶྗᄊКၨǶӵ݀سૈӆаᇟॣ

ගҢрৡ౦നεޑՏǴ൩ૈԖਏޑ๏ϒຎም

 ӣ㎸Ƕޣ
ࢎΓᡏମޑғౢ܌OpenNI [14] ڗܜӵٯ

০Ǵၸ҅ೕϯीᆉڗளаيᡏ᙮༸ࣁচᗺ

০ޑ༈ኬҁКჹӚᜢ০Ƕӆᆶᜢᗖޑ

Ǵीᆉኻ൳ٚளຯᚆǶѝሡஒৡຯനεيޑ

ᡏՏפрǴ൩ૈᏵаፓᄊǴ෧ϿՉޑ

֚ᜤǶ 
კ ᆶޕΟᅿགࣁҢǴ܌3 Kinectౢࠔ

ёૈޑམଛБԄǶோǴϞ Kinectౢ٠ࠔ҂໒

མଛᏢಞኳԄ[15]ǴޑϣዸǴගр၀ҽܫ
ԵǶ㵝ΑᡣᏢਠԴৣૈճୖޑ҂ٰวٮ

ᔈҔǴኳԄύගҢ႟ҹᒧڗǴΨࢂᅰໆа

ܰڗளޑեሽՏಔҹǵόሡೌמۓङඳૈ

٬ۓҔࣁচ[16]߾Ƕ 
 

 
 

კკკკ 3 ΟᅿགޕᆶΟᅿགޕᆶΟᅿགޕᆶΟᅿགޕᆶ Kinect མଛБԄམଛБԄམଛБԄམଛБԄ 
 

4 ᙁܰགޕಔҹ௲ᏢᔈҔᙁܰགޕಔҹ௲ᏢᔈҔᙁܰགޕಔҹ௲ᏢᔈҔᙁܰགޕಔҹ௲ᏢᔈҔ 
 

 ಔԋಔԋಔԋಔԋڀ௲Ꮲᇶࡓڀ௲Ꮲᇶࡓڀ௲Ꮲᇶࡓڀ௲Ꮲᇶࡓ 4.1
ගҢ႟ҹᒧڗύǴҔਫࠠޜᓸᐒග

ёҔऍπቔڋឫǹрܭߡǴޜᓸᕭٮ

ᓐǹམଛЋޑคጕਁᏔǴਁڋࠠ

ᄊǶΓᐒᏔΓᗨฅૈၲ߄όӕޑբǴՠࢂ

ᄗਔυᘋԖբǶӧᓸᕭԵໆΠǴ

ׇ߄ΓᡏЕଽǴϩձޑаᒧҔӭኧঁᓉᄊ܌

ӈޑᜢᗖբǶ 
ޑբޣցૈᔅշ১ຎࢂڀ௲Ꮲᇶࡓ

Ꮲಞ?— ࢂӸӧךॺЈύΦୢޑᚒǶךॺа

Οᅿགޕᆶ KinectౢࠔམଛǴቚуຎምғ

ѠύѱܭᏢಞᐒǵ෧ϿԴৣ௲ᏢॄᏼǶ٠ޑ

ਠՉΑΟԛჴᡍ௲ᏢǶަᡏբ௲Ꮲޓܴඁ

ՉБԄǴӵᢀჸ߄ ҢǶ२Ӄᒧр໗܌ 1

தҔ୷ҁբޑϩࢤပǴӆϩࢤᏢಞ൳ᅿ୷

ҁբǶ 
ǵࢬᄊኳᔕǴх֖Γଽڀ௲Ꮲᇶࡓ

ਁගҢǶᏔᒧԾѱय़ёᖼளޑࠔ(კ
4)ǴೕࣁǺ 

(1) Γଽ×3ǴЕᇙ 35×7×3cmǴൂሽ(NT) 
200ϡǶ 

(2) ࢬ: ᓉॣԄޜᓸᐒ 
30×30×10cmǴൂሽ 3000ϡǹऍπቔ

 19×10×3ʡǴൂሽ 1000ϡǶ 
(3) ਁᏔ: ёᇿਁᏔ×1Ǵ

8.0×3.2×1.9ʡǴൂሽ 490ϡǶख़ໆ

30gǴคጕᒡຯᚆࣁ 4ϦЁǶ 
 

 
 

კკკკ 4  ᇶշჴᡍᏔᇶշჴᡍᏔᇶշჴᡍᏔᇶշჴᡍᏔ(KinectǵǵǵǵΓଽΓଽΓଽΓଽǵǵǵǵᇿᇿᇿᇿ

ਁᏔਁᏔਁᏔਁᏔǵǵǵǵᓉॣޜᓸᐒᓉॣޜᓸᐒᓉॣޜᓸᐒᓉॣޜᓸᐒǵǵǵǵऍπऍπऍπऍπҔҔҔҔቔቔቔቔ) 
 
4.2 ১ຎᏢғჴᡍ১ຎᏢғჴᡍ১ຎᏢғჴᡍ১ຎᏢғჴᡍ 

 
ਠϞԃԋҥΑ໗Ǵ૽ግΑΖঁޓܴඁ

ДϐࡕǴಖୖܭуΑϞԃύӦަᡏምᛖ

໗ᝡᖻǶୖᖻ໗ҴύѝԖඁܴࢂຎምᏢғǴ

дॺӧᏢಞ໗բޑၸำύᐕᅰᖑٌǴࣗ

ԿԴৣමགྷाܫకǶ 
҅Ўࢂঁຎ᠋ᚈም࠸ޑη[17]Ǵӧግಞ

ύ࿘ډӭᜤᚒǶӧᏢಞբਔ۳۳ሡाঁٿ

ԴৣǴঁҢጄբǴঁሦᄗيᡏ༈

ϷբǶҗӭԛግಞᆶঅ҅Ǵωૈр

բǶᑫ๓ࢂӄޓғǴӧ໗ࢂλ໗ޑ௨

ᓐǴӵՖوՏǵӧՖೀଶЗǵՖਔ໒ۈբǴ

ቹៜځд໗϶Ƕᑫ๓يଯऊ 160ϦϩǴጣ

ᇂමڙཞǴ܌аوၡਔౣᡉའᘍǶՠຼࢂ

໗௨ግፐำǴᗨฅाख़ፄግಞբǴՠޑ

Ǵᑫ๓៛рΑଯࡕᄽрϐޑдό༮ྠǶԋфࢂ

ᑫޑઢǶ 



ӧඁܴޓਠՉΟԛჴᡍ௲Ꮲǹ२Ӄϩှ

рόӕޑᜢᗖբϡનǴᇙբᢀჸໆ߄)߄
1 )Ƕԛޑ௲ᏢύǴ٩ᏵࡰзගҢᏤЇǴ٠

ՉइᒵǶஒ௲Ꮲᡯᆶว௶ॊܭΠǶ 
 
 
߄߄߄߄ 1 ަᡏࡓᢀჸަ߄ᡏࡓᢀჸަ߄ᡏࡓᢀჸަ߄ᡏࡓᢀჸ߄ 

 

 
 
  ಃԛޑෳ၂ύǴঁΓਔ໔ࣁ 30ϩ

ដǴՉ 4ঁբࢤပǶᡯӵΠǺ 
(1) ϟಏӧԜࢤပޑნǶ 
(2) ஒნύঁٿޑЬाᄊǴаΓଽև

Ƕ 
ᄗΓଽูޓ (3) A ϐࡕǴևр၀

ᄊ AǴԴৣ٩ᏵኳүዴჴࡋຑϩǶ 
(4) ᝩុᄗΓଽ B ϐࡕǴևр၀

ᄊǴຑϩ٠๏ϒ҅ޟǶ 
ԛ٩ᏵნǴஒբೱೣǴᢀჸځ (5)

ᄊᙯϯ A→B ၸำࢂցᄣǻ 
(6) ᢀჸ֚ᜤᗺǴ٩ᏵЬाբቻǴу

ΕࢬගҢǴᒵׯ๓ݩރǶ 
(7) ٩Ᏽᢀჸৡ౦ޑբԛቻǴӆуΕ

ࢬගҢ٠ᒵׯ๓ݩރǶ 
(8) ҔਁගҢǴගϲբЬቻޑዴჴ

 Ƕࡋ
(9) ҔਁගҢբቻޑਔ໔Ƕ 

 
аΠஒಃԛᢀჸวǴа፦ϯБԄՉ

ᇥܴǶ 
բ 1  Fly ०๔Ǻ 
གྷႽԴᡳӧޜύዬǴ९ᕒӦय़ޑნǶ

բЬቻࢂǺѰ 4ԛǴᚈᖉѳᖐǵيᡏև

ѓѰΠޑ௹ǹௗѓ 4ԛǴᚈᖉࢂ߾և

ѰѓΠޑ௹Ƕբԛቻӧᚈᆲጣᇂೀࢂ

༾Ǵ٩Ᏽ०๔ࡓޑԶΠ౽Ƕךॺவ

௲Ꮲύว: 
ᄊǹՠǴᗨૈኳү၀ࡕᄗΓଽϐูޓ (1)

௹ࢂᡏᔈ၀يӵٯததόૈዴჴǶࢂ

߾рٰ߄ǹՠޑ༾ࢂǵᚈᆲጣᇂೀޑ

۳۳ࢂᚈᆲጣᇂޔҥǵЋᖉևНѳǵ

 ඦǶޑόٯК܈
(2) Ԝਔӆԛ௶ॊᄊნǴٯӵགྷႽԴᡳ

ӧޜύዬޑნǴӆҗԴৣᔅԆፓǶ 
ׯᄊΨيǴΓଽҁࡕᄗΓଽϐูޓ (3)

ᡂୃ౽(კ 5)Ƕ 
 

 
 

კკკკ 5 ᄗΓଽᄗΓଽᄗΓଽᄗΓଽ 
 

(4) ᄗঁٿΓଽϐࡕǴᄊᙯϯҗ A ډ B
ᓉᄊࢂᄗࣁၸำ೯தόᄣǶӢޑ

༈Ǵۘሡा٩གྷႽකΕᄊբǶ 
(5) բЬቻࢂЋ௹ǴуΕޑࢬග

ҢǴࢂҔ௹ჹفጕޑࢬவ҅य़ቔӛڙෳ

 ໔ࠠᄊǶޜڙǹᡣᏢғགޣ
(6) ӧ०๔ޑ 4ԛբύǴϩձр 4ԛჹف

ࢬǶԜਔૈࢬӧޜ໔БՏǵࠩЇ

ᏤǴูޓӧࠩᆶᄊևޑዴჴࡋԖ

ܴᡉׯ๓(კ 6)Ƕ 
(7) ਁගҢ߾Ҕܭ 4ԛࡓϐࡕǴᙯඤࣁќ

Бӛ௹ਔǴբࣁЬբ໘ࢤᙯᡂޑග

ҢǶ 
 



 
 

კკკკ 6 ࢬගҢࢬගҢࢬගҢࢬගҢ 
 

բ 2 ᇍၡǺ 
ნࢂᇍӧᘀၢ៌פ१ނǵၡǵ

ᗉ໒ምᛖޑբǶբЬቻࢂǺᚈЋѳԔܭ

ᚈᆲጣᇂࢂǴᚈᆲӕၢ៌Ƕբԛቻૅ

ೀࢂԔǴ٩ᏵԴৣᒿᐒࡰрޑБՏԶၢ៌

౽Ƕךॺவ௲Ꮲύว: 
(1) ᄗΓଽᔅշᡏᚈЋӛԔޑᄊ

AǴՠࢂၢ៌ֹਔ᙮༸՜ޑޔᄊ BǴ
ၨܰᆶҥ҅ᄊషౄǹΞӣډᄊ A
ਔத۹ౣᚈᆲጣᇂࢂԔޑቻǶ 

ᄊᙯϯҗ (2) A ډ B ၸำᖄགྷόᄣǴޑ

೭ਔϝሡᙖҗαᇟගҢѐᕕှǶ 
(3) ԴৣࡰрБՏԶᏢูၢ៌౽ਔǴԖ

ܴᡉۯᒨǶځύՏຎӭምғǴрܭჹᕉ

ნޑғ౧ǴόᜫཀၢᚆচӦǴុӧচ

ӦၢǶ 
(4) уΕࢬගҢࡕǴԴৣҔቔ۳Πঁၢ

៌ᗺޑՏǴᏢғૈమཱᒣձр၀Б

ՏǴֹԋۓБՏၢ៌ǶӢࣁࢂࢬӧޜ

໔ǵࠩբЇᏤǴ܌аӧࠩᆶՏղᘐ

Ԗܴᡉׯޑ๓Ƕ 
 

բ 3 ܫǺ 
ნֹࢂԋҹޑࡕ٣ڥǼբࢂӃ

ډǴਔ໔ܡᡏΟي༾ဌᆶܡҥǴ٩ޔ

ਔǴᚈЋဌ՜໒Ǵ٠ᆢࡕܡӣൺচ

ՏǶךॺவ௲Ꮲύว: 
(1) ܫբࢂεަᡏၮǴՠޓғӧᄗΓ

ଽኳү၀ᄊਔǴ߄рޑ൯ࡋ೯தୃ

১ǹٯӵᚈЋᆶᆲᔈ၀ࢂ Ѧ՜Ǵޑفࡋ45

ՠ߄ࢂрٰࢂ߾ၨλޑࡋفբǶԜਔ

ሡाԴৣӆࡋගҢѐፓǶ 
ᄊᙯϯҗ (2) A ډ B ၸำόᄣǴЬӢޑ

Ǵ٩Ᏽݩރ๓ԜׯΑࣁፓǶڐࠩόࢂ

բܡቻǴуΕࢬගҢǶӃԖ 3Π༾

λޑࢬǴಃ 4Πࢂ߾уޑߏεࢬǴж

 Ƕܫញޑࡕࡑᑈᆽ߄
(3) уΕࢬගҢࡕǴูޓӧࠩԖܴᡉׯ

๓ǶԜೀޑ߄ࢬ٠ޑόࢂӧޜ໔ǵ܈

ঁձيᡏՏޑЇᏤǴԶࢂᅿཀნᆶ

 ཀຝǶޑևբࢬᏤЇǶҔޑࠩ
 
ᕴ่ಃԛޑჴᡍ௲ᏢǺูޓᄗΓଽϐ

ᡂǴᗨૈኳү၀ׯᄊΨيǴΓଽҁࡕ

ᄊǹՠࢂதόዴჴǶࢂܭӧಃΒԛჴᡍ௲Ꮲ

ਔǴׯᡂ௲ᏢБԄࣁǺ 
(1) ԴৣӃઠӧูޓङय़аЋሦᄊ AǴޓ

ู၂ҔΓଽр၀ᄊ A Ƕ 
(2) ֹϐࡕǴԾρӆևр၀ᄊ AǴ٩Ᏽ

ኳүዴჴࡋຑϩǶ 
(3) ӕኬֹԋᄊ BǶ 
ஒูޓङय़ǴаЋሦูޓԛԴৣઠӧځ (4)

բೱೣ(A→B)Ƕ 
ᄊᙯϯၸำǴԴৣ٩ᏵբቻуΕ (5)

ࢬᡏևԖৡ౦ਔǴҔي܈ගҢǶࢬ

ගҢ၀Տ܈ޑۓ౽БӛǶ 
(6) ҔਁගҢЬࢤပޑᡂϯਔᐒǶ 
 

ಃΒԛׯᡂ௲ᏢБԄࡕǴวูޓᄗΓ

ଽਔǴᄊׯᡂ៝ޑቾ෧ϿΑǶԴৣӃаЋ

ሦᄊǴูޓԾρᒿջሡҔΓଽр၀ᄊǴ

ӢԜߚதλЈǶᐕΑيᡏբǵӣᏫаϷҔ

Ћჴ፬ޑำׇǴуుΑަᡏᄊޑᏫǶԜਔ

ቚуΑᏢғୖޑᆶགǴдॺόѝࢂޑኳ

үǴΨԖيЈޑΕǶаΠϩձ൩ಃΒԛว

ǴՉ፦ϯᇥܴǺ 
բ 1  Fly ०๔Ǻ 
ௗԏբЇᏤࡕǴૈูޓҔΓଽፄᇙ၀

ᄊǹϐࡕҭૈኳүрᄊǴՠᗋࢂԖϩୃৡǶ 
ǴՏ১ຎғޑ௹ࢂᄊᔈ၀ᡏيӵٯ

ЋޑஒΓଽ߾ғޓНѳǹќՏࢂ߾рٰ߄



՜ӛǶᗨฅҁ߄ૈيрЬाբǴՠࢂ

ΓଽޑҢࠅόֹǴϝሡԴৣᔅԆፓ(კ
7)ǶуΕࢬගҢޑ०๔բࡕǴูޓӧࠩ

Ԗܴᡉׯ๓ǶਁᏔΨҔܭЬाբޑϪඤ

ගҢǹӧѰѤԛׯඤډѓޑਔ໔ᗺวрਁ

ǴԖշࡓܭਔ໔ዴჴޑࡋඓඝǶ 
 

 
 

კკკკ 7 ፄᇙᄊፄᇙᄊፄᇙᄊፄᇙᄊ 
 

բ 2 ᇍၡǺ 
ૈΓଽᚈЋѳԔૅޑբቻǴ٩

ᏵԴৣࡰҢচӦၢ៌ǶуΕࢬගҢࡕǴӧ

ࠩᆶՏᡂඤޑ௵ࡋԖܴᡉׯ๓Ƕ 
ቔ۳Πঁၢ៌ޑՏਔǴૈమཱޑᒣ

ձрၢ៌ޑБՏǶ໒ۈਔևрޑѝࢂӛѰ

ӛޑǴςૈԾҗࡕᏯࡷӛѓǴԴৣගр܈

 Б…ևӭᡂϯ౽Ƕࡕ௹ǵࡕǵ
բ 3 ܫǺ 
ᄊਔǴεަᡏၮǴᗨฅӧፄᇙΓଽࢂ

ϝ১ǹᚈЋᆶᆲࡋ൯ޑр߄ Ѧ՜Ǵޑࡋ45

ԖਔևΑѳᖐޑᄊǶ 
ࠩڐፓϩǴ໒ۈਔϩڙෳޣᇤှΑ

բԄǴܡஒЋဌ໒Ǵᄊᡉளғ

ฯǶ٩ᏵբܡቻуΕࢬගҢǴӃࢂҔ

Οࢤ༾λޑࢬǴಃѤԛߏࢂ߾Զεޑࢬǹ

วڙෳޣӧࠩᆶբ൯ࡋǴςૈ߄рம

ᆶ১ޑᆒಒբᡂϯǴᡉрࠩڐፓ܄Ƕ 
ȑǴߓ໗ќՏԋȐޑਠޓܴඁ

ୖᆶΑಃΒԛޑෳ၂Ƕ໒ޑۈೖፋύǴගډΑ

໗ӧوՏǵբਔ໔֚ޑڋᜤǶךࢂܭ

ॺஒਁᏔᔈҔӧձբޑว܈բϪ

ඤǴՉύགਁډڙਔǴջଶЗՉ܈ᡂ

ඤБՏǶ 
ਁᏔ٬ҔਔǴӃࢂଛᔎӧѤަǴԖ

ਔԖ״ᑛགǹӢԶౢғ௨Ѿר܈ǶԜԛჴ

ᡍஒൂਁᏔܫΕᑿηαǴ٬ҔБԄ࣬

 ௗǴҭ҂วғ௨ѾຝǶޔ
໗ޑќՏຎ᠋ᚈምғǴӢֹࣁӄᏧ

ᙖǴ߾ሡाঁձፓǶ௲ᏢύǴΓଽኳүǵ

ਁගҢޑҽໆуख़Ǵ٬ҔࢬගҢਔҭሡ

ᆶيᡏޔௗௗǶਁගҢሡाҔόӕ൯

ཀȐӵᅌቚǵᅌ֖ۓǴωૈևᆶၲࡋ

১ȑǶ 
 

 
 

კკკკ 8 ১ຎғ٬Ҕᡏགϕ১ຎғ٬Ҕᡏགϕ১ຎғ٬Ҕᡏགϕ১ຎғ٬Ҕᡏགϕ 
 
ၸಕᑈޑ୷ҁբࢤပᄽግǴӧಃΟԛ

ჴᡍ௲ᏢਔǴךॺ٬Ҕᡏགϕ೬ᡏǶаᙁൂ

ԔҞǴଛӝޑ Nickelodeon Dance೬ᡏޑ௲ግኳ

Ԅ(coach mode)Ǵӧ໘ࢤբᙯඤਔวрᇟॣ

ඪ၂Ǵҗ߿ॺวϩ১ຎғૈךҢǶࡰ

ϕளډ፪(კ 8)ǶӧϩԔҞύǴ᠋ډዕಞ

ӵٯзȐࡰޑ Swim ෞݚȑǴдॺૈᖄགྷډϐ

բӑຝǴᗨฅၸำۘόᄣǴՠςؒԖޑ

௨ѾགǶᗨฅӄޓғҗܭჹޜ໔ޑόዕǴۘ

ሡΦޑႴᓰᑼΕǹࡓ௲ᏢᇶૈڀЇวᏢಞ

ᐒլܺምᛖǴ෧ե௨ѾགǶ 
 
5 ่ᇟ่ᇟ่ᇟ่ᇟ 
 

ᙁܰࠠࡓูٽᏢಞኳಔǴёаᔈҔܭຎ

Κ܈Չምᛖูٽ௲ػϐύǶҁࣴزᗨฅаຎ

ΚምᛖަูٽᡏࡓࣁЬᡏǴՠࢂᔈҔჹຝё

ᘉεډਸѴٽǵԴԃΓϐ଼நྣៈय़ӛǶ 
όӕགޕҭёམଛեሽ႟ҹӝᡏ

གӣ㎸Ǵаӝೌמޑ(appropriate technology)
ჴǴ೭ωૈշܭ௲ޑڀᔈҔᆶǶࡓ௲

ᏢᇶڀၸλࠠϯǵՉϯޑჴǴޓਠԴৣ

ୖᆶ௲Ꮲෳ၂ǴΨᑈཱུගрࡌǹΨᇡӕࡓ

௲ᏢᇶޑڀीᄬགྷǴ٠ᙚ๏ԋǶ 
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