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Abstract

The mathematical problem-solving skill is the major goal of teaching and learning

mathematics. The mathematical connection skill is useful for students to bring out the con-

nection between mathematical knowledge and the real-world context, and to contribute

meaningful learning in mathematics. One approach to enhance both mathematical skills is

called mathematical modeling. This is a problem solving process that can be implied in

mathematics learning activities emphasizing studentsû engagement through solving real-world

problems by mathematical knowledge and procedures. Starting with, students are aroused

to solve real-world problems by using mathematical modeling. In the beginning of the

solution process, students need to understand and simplify a real-world problem, and then

transfer it to be a mathematical problem. After that, the student solves the mathematical

problem by formulating a mathematical model, applying mathematical procedure, finding the

mathematical result, and interpreting the mathematical result into a real result, respectively.

Mathematical modeling is an approach that can be applied to all levels of education,

especially at the elementary and secondary levels. Many mathematical educators suggest

many modeling processes or modeling cycles to correspond with mathematical modeling. In

this article, some of these modeling cycles are described with or without the examples of

modeling problems. The background to mathematical knowledge to solve the examples of

modeling problems presented in this article are based on those of secondary level. The body

of knowledge of this article is shown in order to support mathematics teachers, who utilize

it for designing mathematics learning activities in the Thai context.

KEYWORDS: MATHEMATICAL MODELING / MATHEMATICAL PROBLEM / REAL-WORLD

PROBLEM / MATHEMATICAL MODEL
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∫∑π”

À“°∑à“π‰ª´◊ÈÕ ‘π§â“„πÀâ“ß √√æ ‘π§â“·ÀàßÀπ÷Ëß ·≈–‰ª∑’Ë‡§“πå‡μÕ√å‡°Á∫‡ß‘π æπ—°ß“π‡°Á∫‡ß‘π

∫Õ°°—∫∑à“π«à“ ç«—ππ’È¡’‚ª√‚¡™—π≈¥ 3% π–§– ª°μ‘®–¬‘ß∫“√å‚§â¥√«¡√“§“ ·≈â«§àÕ¬≈¥μÕπ∑â“¬§√—Èß

‡¥’¬« ·μàæ‘‡»… ”À√—∫§ÿ≥≈Ÿ°§â“ ÀπŸ®–§‘¥·¬°≈¥ 3% ∑’≈–™‘Èπ„Àâ ®–‰¥â≈¥¡“°°«à“‡¥‘¡é ∑à“π§‘¥

Õ¬à“ß‰√°—∫§”æŸ¥π’È À“°√—∫øíß·∫∫‡√Á« Ê À≈“¬§πÕ“®‡º≈Õ‡ÀÁπ¥â«¬°—∫§”æŸ¥¥—ß°≈à“« ‡æ√“–√Ÿâ ÷°«à“¡’

°“√≈¥√“§“ ‘π§â“ 3% À≈“¬ Ê §√—Èß ·μàÀ“°‡¡◊ËÕ‰¥â ‰μ√àμ√Õß§”æŸ¥¥—ß°≈à“« ®–æ∫«à“ ‰¡à«à“§‘¥√“§“¥â«¬

«‘∏’„¥°Á®–‰¥â à«π≈¥‡∑à“°—π‡¡◊ËÕ§‘¥§”π«≥‚¥¬„™â§«“¡√Ÿâ∑“ß§≥‘μ»“ μ√å ‡√◊ËÕß ‡ªÕ√å‡ Á́πμå  ∂“π°“√≥åπ’È

‡ªìπ ∂“π°“√≥åÀπ÷Ëß∑’Ë‡ªìπ°“√„™â§≥‘μ»“ μ√å„π™’«‘μª√–®”«—π∑’Ë‡ÀÁπ‰¥âßà“¬ ·≈– –∑âÕπ„Àâ‡ÀÁπ«à“°“√

®—¥°“√‡√’¬π°“√ Õπ§≥‘μ»“ μ√åμâÕßæ—≤π“ºŸâ‡√’¬π„Àâ‡ªìπ∫ÿ§§≈∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√¥”√ß™’«‘μ·≈–

°“√°â“« Ÿà°“√ª√–°Õ∫Õ“™’æ°“√ß“πÕ¬à“ß¡’§ÿ≥¿“æ ∑”„Àâ„π°“√®—¥°“√‡√’¬π°“√ Õπ§≥‘μ»“ μ√åμâÕß

‡πâπæ—≤π“∑—°…–°“√·°âªí≠À“∑“ß§≥‘μ»“ μ√å´÷Ëß‡ªìπ‡ªÑ“À¡“¬ ”§—≠¢Õß°“√®—¥°“√‡√’¬π√Ÿâ

§≥‘μ»“ μ√å·≈–æ—≤π“∑—°…–°“√‡™◊ËÕ¡‚¬ß∑“ß§≥‘μ»“ μ√å‚¥¬‡©æ“–°“√‡™◊ËÕ¡‚¬ß§≥‘μ»“ μ√å°—∫™’«‘μ

®√‘ß„Àâ‡°‘¥¢÷Èπ°—∫ºŸâ‡√’¬π§«∫§Ÿà‰ª¥â«¬°—π

°“√®—¥°“√‡√’¬π°“√ Õπ§≥‘μ»“ μ√å∑’Ë‡πâπ„ÀâºŸâ‡√’¬π‰¥â‡ÀÁπª√–‚¬™πå¢Õß°“√„™â§≥‘μ»“ μ√å„π

™’«‘μ®√‘ß ‡ÀÁπ°“√π”§«“¡√Ÿâ§≥‘μ»“ μ√å‰ª‡™◊ËÕ¡‚¬ß·≈–ª√–¬ÿ°μå„™â„π°“√·°âªí≠À“„π™’«‘μ®√‘ß ®–∑”„Àâ

ºŸâ‡√’¬π‡°‘¥°“√‡√’¬π√ŸâÕ¬à“ß¡’§«“¡À¡“¬·≈–‡°‘¥‡®μ§μ‘∑’Ë¥’μàÕ«‘™“§≥‘μ»“ μ√å ®“°°“√»÷°…“ß“π«‘®—¬

∑“ß°“√»÷°…“§≥‘μ»“ μ√å∑—Èß„πª√–‡∑»·≈–μà“ßª√–‡∑» æ∫«à“ °√–∫«π°“√®—¥°“√‡√’¬π°“√√Ÿâ

§≥‘μ»“ μ√å∑’Ë‡πâπæ—≤π“ºŸâ‡√’¬πºà“πªí≠À“„π™’«‘μ®√‘ß ·≈–„™â§«“¡√Ÿâ§≥‘μ»“ μ√å„π°“√·°âªí≠À“ ‰¡à«à“

®–‡ªìπ model-eliciting activities (MEAs), real mathematics education (RME), problem-based

learning, mathematical modeling ®–™à«¬æ—≤π“§«“¡ “¡“√∂„π°“√·°âªí≠À“·≈–§«“¡ “¡“√∂„π

°“√‡™◊ËÕ¡‚¬ß∑“ß§≥‘μ»“ μ√å À“°ºŸâ ÕπÕÕ°·∫∫°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√å ∑’Ë¡’¿“√–ß“πÀ√◊Õ™‘Èπß“π∑’Ë

ºŸâ‡√’¬π‰¥â‡ÀÁπ§«“¡ —¡æ—π∏å¢Õß§≥‘μ»“ μ√å°—∫™’«‘μ®√‘ß·≈–„™â°√–∫«π°“√‡À≈à“π’È„π°“√®—¥°“√‡√’¬π

°“√ ÕπÕ¬à“ßμàÕ‡π◊ËÕß®–™à«¬„ÀâºŸâ‡√’¬πæ—≤π“®π‡°‘¥∑—°…–°“√·°âªí≠À“·≈–∑—°…–°“√‡™◊ËÕ¡‚¬ß∑“ß

§≥‘μ»“ μ√å„π∑’Ë ÿ¥

„π∫∑§«“¡π’È®–π”‡ πÕ·π«∑“ßÀπ÷Ëß¢Õß°“√®—¥°“√‡√’¬π°“√√Ÿâ§≥‘μ»“ μ√åºà“π°“√·°âªí≠À“

„π™’«‘μ®√‘ß §◊Õ °“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å (mathematical modeling) ‚¥¬ªí≠À“„π™’«‘μ

®√‘ß„π∑’Ëπ’È®–À¡“¬√«¡∂÷ßªí≠À“„π™’«‘μª√–®”«—π ªí≠À“„π»“ μ√åÕ◊Ëπ Ê ·≈–ªí≠À“„π‚≈°®√‘ß ‡æ◊ËÕ‡ªìπ

·π«∑“ß ”À√—∫§√ŸºŸâ Õπ∑’Ë®–π”‰ªª√—∫„™â„π°“√®—¥°“√‡√’¬π°“√√Ÿâ§≥‘μ»“ μ√å„π∫√‘∫∑‰∑¬ ‡æ◊ËÕæ—≤π“

∑—°…–∑—Èß Õß∑’Ë°≈à“«¡“¢â“ßμâπ

ªí≠À“∑“ß§≥‘μ»“ μ√å∑’Ë‡°’Ë¬«¢âÕß°—∫™’«‘μ®√‘ß

À“°°≈à“«∂÷ßªí≠À“∑“ß§≥‘μ»“ μ√å (mathematical problems) ®–À¡“¬∂÷ß  ∂“π°“√≥å

‡°’Ë¬«°—∫§≥‘μ»“ μ√å∑’Ë‡º™‘≠Õ¬Ÿà·≈–μâÕß°“√À“§”μÕ∫ ´÷Ëß¬—ß‰¡à√Ÿâ«‘∏’°“√‰¥â¡“ ÷́Ëß§”μÕ∫„π∑—π∑’

‚¥¬∑—Ë«‰ªªí≠À“§≥‘μ»“ μ√å®–®—¥∂Ÿ°®—¥·∫àß‡ªìπª√–‡¿∑μ“¡‡°≥±å∑’Ë°”Àπ¥ ‡™àπ À“°®—¥·∫àßªí≠À“
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‚¥¬æ‘®“√≥“®“°ºŸâ·°âªí≠À“·≈–§«“¡´—∫´âÕπ¢Õßªí≠À“‡ªìπÀ≈—° (Baroody & Coslick, 1993; ∑√ß™—¬

Õ—°…√§‘¥, 2555; Reys, Lindquist, Lambdin & Smith, 2014) ®–·∫àß‡ªìπ 2 ª√–‡¿∑ §◊Õ

1. ªí≠À“∑’Ë§ÿâπ‡§¬ (routine problems) À¡“¬∂÷ß ªí≠À“∑’Ë “¡“√∂·°â ‰¥â¥â«¬«‘∏’°“√∑’Ë§ÿâπ‡§¬

À√◊Õ “¡“√∂·°â ‰¥â‚¥¬°“√∑”μ“¡«‘∏’°“√∑’Ë‰¥â‡√’¬π∑’≈–¢—ÈπμÕπ

2. ªí≠À“∑’Ë‰¡à§ÿâπ‡§¬ (non-routine problems) À¡“¬∂÷ß ªí≠À“∑’Ë‰¡à√Ÿâ«‘∏’°“√„π°“√·°â μâÕß

≈ß¡◊Õ∑”·≈–Õ“®μâÕß‰¥â√—∫°“√·π–π”„π°“√·°âªí≠À“ À√◊Õªí≠À“∑’ËμâÕßª√–¬ÿ°μå«‘∏’°“√∑’Ë‡√’¬π‰ª„™â„π

°“√·°âμ—Èß·μà 2 ¢—ÈπμÕπ¢÷Èπ‰ª

·μàÀ“°®”·π°ª√–‡¿∑¢Õßªí≠À“∑“ß§≥‘μ»“ μ√åμ“¡√–¥—∫§«“¡‡™◊ËÕ¡‚¬ß°—∫™’«‘μ®√‘ß

®–·∫àß‰¥â‡ªìπ 3 ª√–‡¿∑ (Krug & Schukajlow, 2013; Schukajlow et al., 2012) ¥—ßπ’È

1. ªí≠À“¿“¬„π§≥‘μ»“ μ√å (intra-mathematical problems) À¡“¬∂÷ß ‚®∑¬å§≥‘μ»“ μ√å∑’Ë

‰¡à‡™◊ËÕ¡‚¬ß°—∫™’«‘μ®√‘ß  “¡“√∂·°âªí≠À“‚¥¬„™â§«“¡√Ÿâ ¢—ÈπμÕπÀ√◊Õ°√–∫«π°“√∑“ß§≥‘μ»“ μ√å μ—«Õ¬à“ß

‡™àπ

ªí≠À“∑’Ë 1 ®ßÀ“§à“ x „π —¥ à«π 
15
x

10

3
=

ªí≠À“∑’Ë 2 ®“°√ŸªμàÕ‰ªπ’È ®ßÀ“§à“ x

20 ´¡.

15 ´¡.
x

ªí≠À“∑’Ë 1 ‡ªìπªí≠À“∑’Ë„™â§«“¡√Ÿâ‡√◊ËÕß —¥ à«π  “¡“√∂§”π«≥§à“¢Õßμ—«·ª√‰¥â‚¥¬μ√ß®“°

°“√§Ÿ≥‰¢«â ·≈–

ªí≠À“∑’Ë 2 ‡ªìπªí≠À“∑’Ë„™â§«“¡√Ÿâ‡√◊ËÕß ∑ƒ…Æ’∫∑æ’∑“‚°√—  „π°“√§à“ x ‰¥â®“° x2 = 15
2 
+ 20

2

2. ªí≠À“‚®∑¬å§≥‘μ»“ μ√å (çdressed upé word problems) À¡“¬∂÷ß ªí≠À“∑’Ë‡ªìπ‡√◊ËÕß√“«

„π™’«‘μ®√‘ß À√◊Õ¡’∫√‘∫∑‡ ¡◊Õπ®√‘ß ∑’Ë ∂“π°“√≥åªí≠À“®– Õ¥·∑√°¢âÕ¡Ÿ≈∑’Ë®”‡ªìπ·≈–‡æ’¬ßæÕ∑’Ë‡≈◊Õ°

§«“¡√Ÿâ «‘∏’°“√À√◊Õ°≈«‘∏’∑“ß§≥‘μ»“ μ√å∑’Ë‡À¡“– ¡„π°“√·°âªí≠À“ ®ππ”‰ª Ÿà§”μÕ∫¢Õßªí≠À“‰¥â

μ—«Õ¬à“ß‡™àπ

ªí≠À“∑’Ë 3 ‚∑√»—æ∑å¡◊Õ∂◊Õ¬’ËÀâÕÀπ÷Ëß ¡’§«“¡¬“« §«“¡°«â“ß ·≈–§«“¡Àπ“¢Õßμ—«‡§√◊ËÕß

‡ªìπ 158, 78 ·≈– 7.5 ¡‘≈≈‘‡¡μ√μ“¡≈”¥—∫ ·≈–¡’Àπâ“®Õ· ¥ßº≈‡ªìπ√Ÿª ’Ë‡À≈’Ë¬¡¡ÿ¡©“°¢π“¥ 5.5 π‘È«

À“°¢Õ∫¥â“π¢â“ß¢ÕßÀπâ“®Õ· ¥ßº≈·μà≈–¢â“ß°«â“ß 3 ¡‘≈≈‘‡¡μ√ Àπâ“®Õ· ¥ßº≈π’È®–¡’§«“¡¬“«°’Ë

¡‘≈≈‘‡¡μ√
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ªí≠À“∑’Ë 3 ‡ªìπªí≠À“∑’Ë‡°’Ë¬«¢âÕß°—∫¢âÕ¡Ÿ≈®√‘ß¢Õß‚∑√»—æ∑å¡◊Õ∂◊Õ¬’ËÀâÕÀπ÷Ëß ‚¥¬ªí≠À“μâÕß°“√

„ÀâÀ“§«“¡¬“«¢ÕßÀπâ“®Õ· ¥ßº≈«à“¬“«°’Ë¡‘≈≈‘‡¡μ√ √«¡∂÷ßªí≠À“π’È ‰¥â°”Àπ¥¢âÕ¡Ÿ≈∑’Ë®”‡ªìπ·≈–‡æ’¬ß

æÕ∑’Ë®–‡≈◊Õ°§«“¡√Ÿâ «‘∏’°“√À√◊Õ°≈«‘∏’∑“ß§≥‘μ»“ μ√å„π°“√À“§”μÕ∫ §◊Õ ¢π“¥¢Õßμ—«‡§√◊ËÕß‡ªìπ

158 Ó 78 Ó 7.5 ¡‘≈≈‘‡¡μ√ ¢π“¥Àπâ“®Õ· ¥ßº≈‡ªìπ√Ÿª ’Ë‡À≈’Ë¬¡¡ÿ¡©“°¢π“¥ 5.5 π‘È« ·≈–¢Õ∫¥â“π

¢â“ß¢ÕßÀπâ“®Õ· ¥ßº≈·μà≈–¢â“ß°«â“ß 3 ¡‘≈≈‘‡¡μ√  “¡“√∂«“¥√Ÿªª√–°Õ∫‰¥â‡ªìπ

78 ¡¡.. 

1
5
8
 ¡

¡
.

3 ¡¡.

5.
5 
π
‘È«

 

‡¡◊ËÕæ‘®“√≥“¢âÕ¡Ÿ≈¢â“ßμâπ  “¡“√∂‡™◊ËÕ¡‚¬ß‰ª Ÿà°“√‡≈◊Õ°§«“¡√Ÿâ‡√◊ËÕß∑ƒ…Æ’∫∑æ’∑“‚°√— ·≈–

°“√‡ª≈’Ë¬πÀπà«¬°“√«—¥ ¡“°”Àπ¥·π«∑“ß°“√·°âªí≠À“∑’Ëπ”‰ª Ÿà§”μÕ∫¢Õßªí≠À“ ∑—Èßπ’È „π°“√

§”π«≥μâÕß„™â‡§√◊ËÕß™à«¬§‘¥§”π«≥„π°“√À“§à“μà“ß Ê ·≈–§à“∑’Ë‰¥â®–‡ªìπ§à“ª√–¡“≥

ªí≠À“∑’Ë 4 √â“π§â“·ÀàßÀπ÷Ëß®—¥‚ª√‚¡™—π ç≈¥ 5% ∑—Èß√â“πé ‡ªìπ«—π ÿ¥∑â“¬ ‚∑√∑—»πå SMART

LED TV ¬’ËÀâÕÀπ÷Ëß ¢π“¥ 32 π‘È« μ‘¥ªÑ“¬√“§“¢“¬‰«â 11,900 ∫“∑ Õ¬“°∑√“∫«à“À“°μâÕß°“√ ◊́ÈÕ

‚∑√∑—»πå¬’ËÀâÕπ’ÈÀ≈—ß®“°«—ππ’È®–μâÕß ◊́ÈÕ„π√“§“‡∑à“„¥

ªí≠À“∑’Ë 4 ‡ªìπ ∂“π°“√≥å∑’Ëª√“°Ø„π™’«‘μª√–®”«—π∑’ËºŸâ‡√’¬πæ∫‰¥â‡ªìπ‡Àμÿ°“√≥å∑’ËμâÕß

μ—¥ ‘π„®«à“∂â“‰¡à´◊ÈÕ„π«—π ÿ¥∑â“¬¢Õß°“√≈¥ 5% π’È ®–μâÕß®à“¬‡ß‘π´◊ÈÕ ‘π§â“‡ªìπ√“§“‡∑à“„¥ ÷́ËßºŸâ‡√’¬π

μâÕßÕà“π∑”§«“¡‡¢â“„®ªí≠À“ ‚¥¬ªí≠À“‰¥â°”Àπ¥¢âÕ¡Ÿ≈ ”§—≠∑’Ë®”‡ªìπ·≈–‡æ’¬ßæÕ„π°“√·°âªí≠À“

§◊Õ √“§“¢“¬ 11,900 ∫“∑ ·≈– à«π≈¥ 5% π”¡“ Ÿà°“√‡≈◊Õ°§«“¡√Ÿâ§≥‘μ»“ μ√å ‡√◊ËÕß  —¥ à«π

¡“·°âªí≠À“·≈–§”π«≥À“§”μÕ∫∑’ËμâÕß°“√

3. ªí≠À“·∫∫®”≈Õß (modeling problems) À¡“¬∂÷ß ªí≠À“„π™’«‘μ®√‘ß∑’ËμâÕß¡’°“√®”≈Õß

 ∂“π°“√≥åªí≠À“„Àâ “¡“√∂„™â§«“¡√Ÿâ§≥‘μ»“ μ√å·≈– √â“ßμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å ‡™àπ  ¡°“√ Õ ¡°“√

øíß°å™—π μ—«·ª√ °√“ø „π°“√·°âªí≠À“ ·≈–π”§”μÕ∫∑’Ë‰¥â®“°μ—«·∫∫‡™‘ß§≥‘μ»“ μ√å‰ªª√—∫„Àâ

‡À¡“– ¡°—∫ªí≠À“„π™’«‘μ®√‘ß μ—«Õ¬à“ß‡™àπ

ªí≠À“∑’Ë 5 „π°“√ÕÕ°§à“¬æ—°·√¡≈Ÿ°‡ ◊Õ π—°‡√’¬πμâÕß‡μ√’¬¡‡μÁπ∑åæ—°·√¡ ”À√—∫ 2-3 §π

‡ªìπ‡μÁπ∑å√Ÿª “¡‡À≈’Ë¬¡ ∑’Ë¡’§«“¡¬“« §«“¡°«â“ß ·≈–§«“¡ Ÿß‡ªìπ 2, 1.5 ·≈– 1.2 ‡¡μ√ μ“¡≈”¥—∫

æ√âÕ¡∑—ÈßÕÿª°√≥åμà“ß Ê ‡™àπ ºâ“‡μÁπ∑å ‡™◊Õ° ºâ“√Õßæ◊Èπ  ¡Õ∫° μâÕß°“√∑√“∫«à“π—°‡√’¬πμâÕß‡μ√’¬¡

‡™◊Õ°¢÷ß‡æ◊ËÕ°“√¬÷¥‡μÁπ∑å®”π«π°’Ë‡ âπ ·≈–§«“¡¬“«‡™◊Õ°·μà≈–‡ âπ‡ªìπ°’Ë‡¡μ√
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°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√åºà“πªí≠À“„π™’«‘μ®√‘ß∑’Ë‡πâπ°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

ªí≠À“∑’Ë 5 ‡ªìπªí≠À“„π™’«‘μ®√‘ß‡°’Ë¬«°—∫°“√‡μ√’¬¡Õÿª°√≥å‡μÁπ∑åæ—°·√¡ ´÷Ëß¡’¢âÕ¡Ÿ≈®”‡ªìπ

∫“ßÕ¬à“ß∑’Ëªí≠À“‰¡à‰¥â°”Àπ¥¡“„Àâ §◊Õ ≈—°…≥–¢Õß‡μÁπ∑å√Ÿª “¡‡À≈’Ë¬¡ ´÷Ëß¡’À≈“¬·∫∫ ·μà≈–·∫∫®–

¡’μ”·Àπàß°“√¢÷ß‡™◊Õ°μà“ß°—π ´÷Ëß®–¡’º≈μàÕ°“√§”π«≥®”π«π‡™◊Õ°·≈–§«“¡¬“«¢Õß‡™◊Õ°∑’Ëªí≠À“

μâÕß°“√∑√“∫ ¥—ßπ—Èπ°“√·°âªí≠À“¢âÕπ’È®÷ßμâÕß‡≈◊Õ°≈—°…≥–‡μÁπ∑å√Ÿª “¡‡À≈’Ë¬¡∑’ËμâÕß°“√‡æ◊ËÕπ”¡“

®”≈Õß ∂“π°“√≥å¢Õßªí≠À“„Àâ™—¥‡®π¢÷Èπ √«¡∂÷ß°”Àπ¥¢âÕ¡Ÿ≈À√◊Õ‡ß◊ËÕπ‰¢‡æ‘Ë¡‡μ‘¡∑’Ë®–π”‰ª Ÿà°“√

°”Àπ¥μ—«·∫∫‡™‘ß§≥‘μ»“ μ√å∑’Ë„™â„π°“√·°âªí≠À“μàÕ‰ª  ”À√—∫ªí≠À“π’È À“°‡≈◊Õ°≈—°…≥–‡μÁπ∑å

√Ÿª “¡‡À≈’Ë¬¡ ¥—ß√Ÿª

1.2 ¡.

1.5 ¡.

2 ¡.¥â“πÀπâ“ª√–μŸ¢Õß‡μÁπ∑å

®–æ∫«à“ “¡“√∂°”Àπ¥¢âÕ¡Ÿ≈À√◊Õ‡ß◊ËÕπ‰¢‡æ‘Ë¡‡μ‘¡‰¥â §◊Õ μ”·Àπàß¢Õß°“√¢÷ß‡™◊Õ°¥â“πÀπâ“

ª√–μŸ ÕßΩíòß°—∫μ—«¬÷¥‚§√ß‡μÁπ∑å 2 ®ÿ¥ ·≈–μ”·Àπàß¢Õß¢÷ß‡™◊Õ°¥â“π¢â“ß°—∫™“¬ºâ“¢Õß‡μÁπ∑å ¢â“ß≈– 3

®ÿ¥ πÕ°®“°π’È≈—°…≥–¥â“πÀπâ“ª√–μŸ¢Õß‡μÁπ∑å¡’‚§√ß‡μÁπ∑åÀπâ“ª√–μŸ∑—Èß ÕßΩíòß∑’Ë¡’§«“¡ Ÿß‡∑à“°—∫§«“¡

 Ÿß¢Õß‡μÁπ∑å §◊Õ 1.2 ‡¡μ√ ·∑π‡ âπμ√ß∑’Ë·∫àß§√÷Ëß·≈–μ—Èß©“°∞“π¢Õß√Ÿª “¡‡À≈’Ë¬¡Àπâ“®—Ë« ∑’Ë¡’§«“¡

¬“«∞“π‡ªìπ§«“¡°«â“ß¢Õß‡μÁπ∑å §◊Õ 1.5 ‡¡μ√ ®“°¢âÕ¡Ÿ≈μà“ß Ê ¢â“ßμâπ ∑”„Àâ “¡“√∂„™â∑ƒ…Æ’∫∑

æ’∑“‚°√— „π°“√ √â“ßμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å´÷Ëß§”μÕ∫∑’Ë‰¥â®“°μ—«·∫∫‡™‘ß§≥‘μ»“ μ√å §◊Õ §«“¡¬“«

¢Õß‡™◊Õ°¥â“πÀπâ“ª√–μŸ·≈–§«“¡¬“«¢Õß‡™◊Õ°¥â“π¢â“ß ∑—Èßπ’È§«“¡¬“«¢Õß‡™◊Õ°∑’ËÀ“‰¥â∑—ÈßÀ¡¥®–‰¡à„™à

§”μÕ∫¢Õßªí≠À“„π™’«‘μ®√‘ßÀ√◊Õ§”μÕ∫∑’Ë‡À¡“– ¡°—∫ªí≠À“ ®÷ß®”‡ªìπμâÕß¡’°“√ª√—∫§”μÕ∫π—Èπ„Àâ

‡À¡“– ¡°—∫ ¿“æ®√‘ßμàÕ‰ª

ªí≠À“∑’Ë 6 ¢â“« “√Àπ÷Ëß≈â“π‡¡≈Á¥Àπ—°‡∑à“‰√

ªí≠À“∑’Ë 6 ‡ªìπªí≠À“∑’ËºŸâ‡√’¬πμâÕß®”≈Õß ∂“π°“√≥å„Àâßà“¬¢÷Èπ ‡æ√“–ºŸâ‡√’¬π‰¡à “¡“√∂π—∫

¢â“« “√®”π«πÀπ÷Ëß≈â“π‡¡≈Á¥‰¥â®√‘ß·≈–π”¡“™—ËßπÈ”Àπ—° ‚¥¬°“√„™â°“√™—ËßπÈ”Àπ—°¢Õß¢â“« “√®”π«π

‰¡à¡“°π—°·∑π ®“°π—Èπ®÷ßπ—∫®”π«π¢â“« “√ ‡™àπ ¢â“« “√πÈ”Àπ—° 5.65 °√—¡ π—∫‰¥â®”π«π 190 ‡¡≈Á¥

®“°π—Èπ‡≈◊Õ°§«“¡√Ÿâ§≥‘μ»“ μ√å ‡√◊ËÕß  —¥ à«π „π°“√ª√–¡“≥πÈ”Àπ—°¢â“« “√Àπ÷Ëß≈â“π‡¡≈Á¥ ‡æ◊ËÕ

 √â“ßμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å„π√Ÿª¢Õß ¡°“√‡ªìπ
5.65

190

x

1,000,000
=  ‡¡◊ËÕ°”Àπ¥„Àâ x ·∑ππÈ”Àπ—°

¢â“« “√Àπ÷Ëß≈â“π‡¡≈Á¥·≈–¥”‡π‘π°“√§”π«≥À“§à“ x ®–‰¥âπÈ”Àπ—°¢â“« “√Àπ÷Ëß≈â“π‡¡≈Á¥ª√–¡“≥

29,736.84 °√—¡

‡π◊ËÕß®“° ‘Ëß∑’ËμâÕß°“√À“®“°ªí≠À“∑’Ë 5 ·≈–ªí≠À“∑’Ë 6 ‰¡à “¡“√∂§‘¥§”π«≥‰¥â‚¥¬ßà“¬ ∫“ß

§√—ÈßºŸâ ÕπÕ“®‡ªî¥‚Õ°“ „ÀâºŸâ‡√’¬π„™â‡§√◊ËÕß™à«¬§‘¥§”π«≥ ‡æ√“–°“√·°â‚®∑¬åªí≠À“≈—°…≥–π’È¡’§«“¡

 ”§—≠Õ¬Ÿà∑’Ë«‘∏’°“√‰¥â¡“´÷Ëß§”μÕ∫
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»—π π’¬å ‡≥√‡∑’¬π

‡¡◊ËÕæ‘®“√≥“ªí≠À“∑—Èß “¡ª√–‡¿∑¢â“ßμâπ ®–‡ÀÁπ«à“ªí≠À“ª√–‡¿∑∑’Ë 1 ·≈–ªí≠À“ª√–‡¿∑∑’Ë

2 ‡ªìπªí≠À“∑’ËºŸâ‡√’¬πæ∫‡®Õ®“°°“√‡√’¬π°“√ Õπ„πÀâÕß‡√’¬π·≈–®“°„πÀπ—ß ◊Õ‡√’¬π§≥‘μ»“ μ√å

¢≥–∑’Ëªí≠À“ª√–‡¿∑∑’Ë 3 ºŸâ‡√’¬π®–‰¡à§àÕ¬¡’ ‚Õ°“ æ∫ ÷́Ëß®–‡ÀÁπ«à“„π°“√®—¥°“√‡√’¬π°“√ Õπ

§≥‘μ»“ μ√å à«π„À≠à¡’°“√„™âªí≠À“∑“ß§≥‘μ»“ μ√å∑’Ë‡™◊ËÕ¡‚¬ß°—∫™’«‘μ®√‘ß ·μà‡ªìπ≈—°…≥–¢Õß°“√

ª√—∫∫√‘∫∑„Àâ‡À¡“– ¡‡æ◊ËÕ‡Õ◊ÈÕ„ÀâÕà“π·≈–∑”§«“¡‡¢â“„® ∂“π°“√≥åªí≠À“·≈–„™â§«“¡√Ÿâ§≥‘μ»“ μ√å

„π°“√·°âªí≠À“‰¥â™—¥‡®π‡°‘π‰ª®π‰¡à‡ÀÁπ§«“¡‡ªìπ™’«‘μ®√‘ß ∑”„ÀâºŸâ‡√’¬π¢“¥μ—«Õ¬à“ß¢Õßªí≠À“„π™’«‘μ

®√‘ß∑’Ë ‰¡à “¡“√∂π”§«“¡√Ÿâ§≥‘μ»“ μ√å ‰ª™à«¬À“§”μÕ∫∑’Ë∂Ÿ°μâÕß‰¥â ‚¥¬μ√ß ·μà®–„™â§«“¡√Ÿâ

§≥‘μ»“ μ√å„π°“√Õ∏‘∫“¬·≈–À“§”μÕ∫®“° ∂“π°“√≥åªí≠À“∑’Ë¡’°“√ª√—∫„Àâ‡ªìπªí≠À“∑“ß§≥‘μ»“ μ√å

·≈â«®÷ßπ”§”μÕ∫∑’Ë‰¥â ‰ªÕ∏‘∫“¬§”μÕ∫¢Õßªí≠À“„π™’«‘μ®√‘ß ¥—ßπ—Èπ ‘ËßÀπ÷Ëß∑’Ë· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡·μ°

μà“ß ”À√—∫ªí≠À“ª√–‡¿∑∑’Ë 3 °—∫ªí≠À“ª√–‡¿∑Õ◊Ëπ Ê °Á§◊Õ °√–∫«π°“√∑’Ë®–„™â„π°“√·°âªí≠À“ ´÷Ëß„π

À—«¢âÕμàÕ‰ª®–π”‡ πÕ°√–∫«π°“√Àπ÷Ëß∑’Ë„™â„π°“√·°âªí≠À“ª√–‡¿∑π’È

°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å ‡ªìπ°√–∫«π°“√„π°“√·°âªí≠À“„π™’«‘μ®√‘ß‚¥¬„™â«‘∏’

°“√∑“ß§≥‘μ»“ μ√å ¥â«¬°“√®”≈Õßªí≠À“„π™’«‘μ®√‘ß„Àâ‡ªìπªí≠À“∑“ß§≥‘μ»“ μ√å ·≈–„™â«‘∏’°“√∑“ß

§≥‘μ»“ μ√å·°âªí≠À“‡æ◊ËÕÀ“§”μÕ∫ ·≈–π”§”μÕ∫∑’Ë‰¥â ‰ªμÕ∫ªí≠À“„π™’«‘μ®√‘ß ´÷Ëßπ—°°“√»÷°…“

§≥‘μ»“ μ√å‰¥âÕÕ°·∫∫°√–∫«π¢Õß°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å (modeling process)

‰«âÕ¬à“ßÀ≈“°À≈“¬ °√–∫«π°“√Àπ÷Ëß §◊Õ «ß®√°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å¢Õß Blum (2011)

ª√–°Õ∫¥â«¬ 7 ¢—ÈπμÕπ ¥—ß√Ÿª

¢—Èπ∑’Ë 1 Õà“π∑”§«“¡‡¢â“„®ªí≠À“ 

(Understanding the task)

¢—Èπ∑’Ë 2 ∑”ªí≠À“„Àâßà“¬¢÷Èπ 

(Simplifying/structuring)

¢—Èπ∑’Ë 3 §‘¥„Àâ‡ªìπ§≥‘μ»“ μ√å 

(Mathematizing)

¢—Èπ∑’Ë 4 ¥”‡π‘π°“√∑“ß§≥‘μ»“ μ√å 

(Making mathematically)

¢—Èπ∑’Ë 5 ·ª≈§«“¡À¡“¬ 

(Interpretation)

¢—Èπ∑’Ë 6 μ√«® Õ∫§«“¡‡À¡“– ¡ 

(Validation)

¢—Èπ∑’Ë 7 π”‡ πÕ (Presenting)

6
7

4

3

21

 ∂“π°“√≥å®√‘ß

(Real situation)

°“√®”≈Õß¿“æ®√‘ß

(Real model)

°“√®”≈Õß ∂“π°“√≥å

(Situation model)

§”μÕ∫®√‘ß

(Real results)

μ—«·∫∫‡™‘ß§≥‘μ»“ μ√å

(Mathematical model)

§”μÕ∫‡™‘ß§≥‘μ»“ μ√å

(Mathematical results)
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°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√åºà“πªí≠À“„π™’«‘μ®√‘ß∑’Ë‡πâπ°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

Õ∏‘∫“¬‚¥¬ —ß‡¢ª‰¥â¥—ßπ’È

°√–∫«π°“√‡√‘Ë¡®“°°“√„Àâ ∂“π°“√≥åªí≠À“„π™’«‘μ®√‘ß ·≈–Õà“π∑”§«“¡‡¢â“„®ªí≠À“μ“¡

°√–∫«π°“√„π¢—Èπ∑’Ë 1 ‚¥¬æ‘®“√≥“ ∂“π°“√≥å®√‘ß∑’Ë‡°‘¥¢÷Èπ√«¡∂÷ß¢âÕ§”∂“¡¢Õßªí≠À“‚¥¬≈–‡Õ’¬¥

μàÕ¡“„π¢—Èπ∑’Ë 2 ∑”ªí≠À“„Àâßà“¬¢÷Èπ ‡ªìπ¢—Èπ∑’Ë¡’°“√°”Àπ¥‡ß◊ËÕπ‰¢·≈–¢Õ∫‡¢μ¢Õß ∂“π°“√≥å∑’Ë

μâÕß°“√»÷°…“  (°“√®”≈Õß ∂“π°“√≥å) ·≈–π” ‘Ëß∑’Ë®”≈Õß‰¥â¡“π”‡ πÕ¢âÕ¡Ÿ≈„Àâ‡ÀÁπ¿“æ®√‘ß™—¥‡®π

¡“°¢÷Èπ (°“√®”≈Õß¿“æ®√‘ß) ®“°π—Èπ¢—Èπ∑’Ë 3 §‘¥„Àâ‡ªìπ§≥‘μ»“ μ√å ‡ªìπ¢—Èπ∑’ËμâÕß®—¥°“√¢âÕ¡Ÿ≈∑’Ë‰¥â„Àâ

Õ¬Ÿà„π√Ÿªμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å ·≈–¢—Èπ∑’Ë 4 ¥”‡π‘π°“√∑“ß§≥‘μ»“ μ√å ‡ªìπ¢—Èπ∑’Ë¥”‡π‘π°“√À“

§”μÕ∫‡™‘ß§≥‘μ»“ μ√å®“°μ—«·∫∫‡™‘ß§≥‘μ»“ μ√å∑’Ë‰¥â μàÕ¡“¢—Èπ∑’Ë 5 ·ª≈§«“¡À¡“¬ ‡ªìπ¢—Èπ∑’ËμâÕß

π”§”μÕ∫‡™‘ß§≥‘μ»“ μ√å∑’Ë ‰¥â ‰ª·ª≈§«“¡„Àâ¡’§«“¡ Õ¥§≈âÕß°—∫∫√‘∫∑„π™’«‘μ®√‘ß (§”μÕ∫®√‘ß)

¢—Èπ∑’Ë 6 μ√«® Õ∫§«“¡‡À¡“– ¡ ‡ªìπ¢—Èπ∑’Ë¡’°“√μ√«® Õ∫§«“¡‡À¡“– ¡¢Õß§”μÕ∫∑’Ë‰¥â‡¡◊ËÕ‡∑’¬∫

°—∫‡ß◊ËÕπ‰¢·≈–¢Õ∫‡¢μ¢Õß ∂“π°“√≥å∑’ËμâÕß°“√»÷°…“ ·≈–¢—Èπ∑’Ë 7 π”‡ πÕ ‡ªìπ¢—Èπ∑’Ëπ”‡ πÕ§”μÕ∫

∑’Ë‰¥â¡“‡æ◊ËÕÕ∏‘∫“¬ ∂“π°“√≥å®√‘ß∑’Ë°”Àπ¥‰«â

μàÕ¡“ Schukajlow, Kolter and Blum (2015) ‰¥âª√—∫«ß®√¢â“ßμâπ„Àâ°√–™—∫¢÷Èπ‡ªìπ 4 ¢—ÈπμÕπ

·≈–¬—ß “¡“√∂π”‰ª„™â°—∫°“√·°âªí≠À“·∫∫Õ◊Ëπ Ê ‰¥â‡™àπ°—π ¥—ß√Ÿª

1. ¢—Èπ∑”§«“¡‡¢â“„®ªí≠À“

(Understanding task) ºŸâ‡√’¬πÕà“π·≈–

∑”§«“¡‡¢â“„® ∂“π°“√≥åªí≠À“

‚¥¬≈–‡Õ’¬¥

2. ¢—Èπ ◊∫§âπ¢âÕ¡Ÿ≈ (Searching 

mathematics) ºŸâ‡√’¬πÀ“¢âÕ¡Ÿ≈∑’Ë ”§—≠

·≈–®”‡ªìπ„π°“√·°âªí≠À“ ·≈–§âπÀ“

§«“¡ —¡æ—π∏å‡™‘ß§≥‘μ»“ μ√å

 4. ¢—ÈπÕ∏‘∫“¬§”μÕ∫ (Explaining result) 

ºŸâ‡√’¬πª√—∫º≈≈—æ∏å∑’Ë‰¥â „Àâ‡À¡“– ¡·≈–

‡™◊ËÕ¡‚¬ß°—∫ ∂“π°“√≥åªí≠À“ ®“°π—Èπ

®÷ß≈ß¢âÕ √ÿª (À“°§”μÕ∫‰¡à Õ¥§≈âÕß°—∫

 ∂“π°“√≥åªí≠À“ Õ“®°≈—∫æ‘®“√≥“¢—Èπ∑’Ë 1

Õ’°§√—Èß)

3. ¢—Èπ°“√„™â§≥‘μ»“ μ√å (Using 

mathematics) ºŸâ‡√’¬π·°âªí≠À“

‚¥¬„™â«‘∏’°“√∑“ß§≥‘μ»“ μ√å
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πÕ°®“°«ß®√°“√ √â“ß·∫∫®”≈Õß∑—Èß Õßπ’È ¬—ß¡’«ß®√À√◊Õ°√–∫«π®“°π—°°“√»÷°…“§≥‘μ

»“ μ√åÕ◊ËπÊ ‡™àπ «ß®√°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å 6 ¢—ÈπμÕπ¢Õß Common Core State

Standards Initiative (CCSSI) (2010, Õâ“ß∂÷ß„π Anhalt & Cortez, 2015) «ß®√°“√ √â“ß·∫∫®”≈Õß

∑“ß§≥‘μ»“ μ√å 4 ¢—ÈπμÕπ¢Õß Dossey, McCrone, Giordano, and Weir (2002, Õâ“ß∂÷ß„π Cirillo,

Pelesko, Felton-Koestler & Rubel, 2016) ÷́Ëß®“°°“√«‘‡§√“–Àå®ÿ¥‡πâπ∑’Ë¡’√à«¡°—π¢Õß«ß®√À√◊Õ

°√–∫«π°“√‡À≈à“π—Èπ ®–æ∫®ÿ¥‡πâπ∑’Ë¡’√à«¡°—π §◊Õ 1. °“√∑”§«“¡‡¢â“„®ªí≠À“∑’Ë‡πâπ°“√§âπÀ“·≈–

μ’§«“¡¢âÕ¡Ÿ≈ ”§—≠ 2. °“√°”Àπ¥¢âÕ¡Ÿ≈·≈–‡ß◊ËÕπ‰¢¢Õßªí≠À“‡æ‘Ë¡‡μ‘¡„Àâ™—¥‡®π∑’Ë∑”„Àâ “¡“√∂‡≈◊Õ°

„™â§«“¡√Ÿâ∑“ß§≥‘μ»“ μ√å„π°“√·°âªí≠À“ 3. °“√ √â“ßμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å·≈–À“§”μÕ∫∑“ß

§≥‘μ»“ μ√å®“°μ—«·∫∫‡™‘ß§≥‘μ»“ μ√å 4. °“√·ª≈§«“¡§”μÕ∫∑“ß§≥‘μ»“ μ√å‰ª Ÿà§”μÕ∫¢Õß

 ∂“π°“√≥åªí≠À“ ·≈– 5. °“√μ√«® Õ∫§«“¡ ¡‡Àμÿ ¡º≈¢Õß§”μÕ∫·≈– √ÿª§”μÕ∫¢Õß

 ∂“π°“√≥åªí≠À“

°“√®—¥°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√å∑’Ë‡πâπ°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

„πÀ—«¢âÕπ’È ®–¢Õ¬°μ—«Õ¬à“ß°“√„™â°√–∫«π°“√μ“¡«ß®√°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

∑—Èß Õß«ß®√¢â“ßμâπ„π°“√·°âªí≠À“ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡‡¢â“„®„π·μà≈–°√–∫«π°“√„Àâ™—¥‡®π¡“°¢÷Èπ·≈–

ºŸâ Õπ “¡“√∂π”‰ªª√—∫„™â°—∫°“√®—¥°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√å∑’Ë‡πâπ°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‚¥¬«ß®√°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å¢Õß Blum (2011) „™â°—∫

 ∂“π°“√≥åªí≠À“∑’Ë 1 ·≈–«ß®√°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å¢Õß Schukajlow, Kolter and

Blum (2015) „™â°—∫ ∂“π°“√≥åªí≠À“∑’Ë 2

 ∂“π°“√≥åªí≠À“∑’Ë 1 ∫ÿ√ÿ…‰ª√…≥’¬å§πÀπ÷ËßμâÕß°“√ àß®¥À¡“¬„πμŸâ®¥À¡“¬Àπâ“∫â“π∑’Ëμ—ÈßÕ¬Ÿà

√‘¡ ÕßΩíòß∂ππ∑’Ë¡’§«“¡¬“« L „Àâ§√∫ ‚¥¬‡¢“ “¡“√∂ àß®¥À¡“¬‚¥¬ àß„Àâ§√∫∑ÿ°∫â“π∑’ËÕ¬Ÿà∂ππΩíòß‡¥’¬«°—π

®÷ß¢â“¡∂ππ‰ª àß∑’Ë∫â“πÕ’°ΩíòßÀπ÷Ëß®π§√∫ À√◊Õ‡¢“®– àß®¥À¡“¬∫â“πÀ≈—ß·√°¢Õß„πΩíòß∂ππÀπ÷Ëß·≈–

¢â“¡∂ππ‰ª àß∑’Ë∫â“πÕ’° ÕßÀ≈—ß¢ÕßÕ’°Ωíòß∂ππÀπ÷Ëß®“°π—Èπ¢â“¡∂ππ¡“ àß∑’Ë∫â“πÕ’° ÕßÀ≈—ß¢ÕßÕ’°Ωíòß

∂ππÀπ÷Ëß ·≈– àß®¥À¡“¬‡™àππ’È ‰ª‡√◊ËÕ¬ Ê μâÕß°“√∑√“∫«à“®“°«‘∏’°“√®¥À¡“¬∑—Èß Õß«‘∏’ ∫ÿ√ÿ…‰ª√…≥’¬å

®– àß®¥À¡“¬¥â«¬«‘∏’°“√„¥®–¥’°«à“°—π (Swetz & Hartzler, 1991, Àπâ“ 38-40)

®“° ∂“π°“√≥å¢â“ßμâπ‡ªìπªí≠À“„π™’«‘μ®√‘ß∑’ËºŸâ‡√’¬πμâÕß·°âªí≠À“‡æ◊ËÕμ—¥ ‘π„®‡≈◊Õ°«‘∏’°“√

 àß®¥À¡“¬∑’Ë„™â√–¬–∑“ß„π°“√‡¥‘ππâÕ¬∑’Ë ÿ¥ ‡√‘Ë¡μâπ¥â«¬

¢—Èπ∑’Ë 1 Õà“π∑”§«“¡‡¢â“„®ªí≠À“ºŸâ‡√’¬πμâÕßÕà“π ∂“π°“√≥åªí≠À“ ºŸâ‡√’¬πμâÕß∑”§«“¡‡¢â“„®

«‘∏’°“√‡¥‘π àß®¥À¡“¬∑—Èß Õß·∫∫ ‚¥¬„™â°“√®‘πμπ“°“√À√◊Õ°“√«“¥√Ÿªª√–°Õ∫

¢—Èπ∑’Ë 2 ∑”ªí≠À“„Àâßà“¬¢÷Èπ ºŸâ‡√’¬πμâÕß √â“ß·∫∫®”≈Õß ∂“π°“√≥å ‡æ◊ËÕ™à«¬„Àâ ∂“π°“√≥å

ªí≠À“™—¥‡®π¢÷Èπ ‚¥¬°”Àπ¥ ∂“π°“√≥å∑’ËμâÕß°“√»÷°…“ ‡™àπ °”Àπ¥„Àâ∫â“π∑—Èß ÕßΩíòß∂ππ √â“ß‡À¡◊Õπ°—π

®”π«π∫â“π„π·μà≈–Ωíòß∂ππ¡’®”π«π n À≈—ß ¡’μŸâ®¥À¡“¬«“ßÕ¬Ÿà„πμ”·Àπàß°÷Ëß°≈“ß¢ÕßÀπâ“∫â“π ·≈–

∂ππ°«â“ß W ®“°π—Èππ”¢âÕ¡Ÿ≈‰ª √â“ß·ºπ¿“æ (real model) °“√ àß®¥À¡“¬∑—Èß Õß«‘∏’ ¥—ßπ’È
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°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√åºà“πªí≠À“„π™’«‘μ®√‘ß∑’Ë‡πâπ°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

¢—Èπ∑’Ë 3 §‘¥„Àâ‡ªìπ§≥‘μ»“ μ√åºŸâ‡√’¬π®–æ‘®“√≥“®“°·ºπ¿“æ‡æ◊ËÕπ”‰ª Ÿà°“√ √â“ßμ—«·∫∫

‡™‘ß§≥‘μ»“ μ√å‚¥¬æ∫«à“∫ÿ√ÿ…‰ª√…≥’¬å®–‡¥‘π¥â«¬«‘∏’°“√∑’Ë 1 ‡ªìπ√–¬–∑“ß 2L + W › 
L
n

 ¢≥–∑’Ë

‡¢“‡¥‘π¥â«¬«‘∏’∑’Ë 2 ‡ªìπ√–¬–∑“ß nW + L ¥—ßπ—Èπ„π°“√æ‘®“√≥“«à“®– àß®¥À¡“¬¥â«¬«‘∏’„¥®–¥’°«à“°—π

®–æ‘®“√≥“®“°√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 1 ·≈–√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 2 ‚¥¬·∫àß‡ªìπ 3 °√≥’ §◊Õ

°√≥’∑’Ë 1 √–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 1 ‡∑à“°—∫√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 2

°√≥’∑’Ë 2 √–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 1 πâÕ¬°«à“√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 2

°√≥’∑’Ë 3 √–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 2 πâÕ¬°«à“√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 1

®“°π—ÈπºŸâ‡√’¬ππ”√–¬–∑“ß¢Õß∑—Èß Õß«‘∏’¡“ √â“ßμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å „π√Ÿª ¡°“√·≈–

Õ ¡°“√‰¥â¥—ßπ’È

°√≥’∑’Ë 1 2L + W › 
L
n

 = nW + L

°√≥’∑’Ë 2 2L + W › 
L
n

 < nW + L

°√≥’∑’Ë 3 nW + L < 2L + W › 
L
n

¢—Èπ∑’Ë 4 ¥”‡π‘π°“√∑“ß§≥‘μ»“ μ√å ºŸâ‡√’¬π¥”‡π‘π°“√·°â ¡°“√À√◊ÕÕ ¡°“√‡æ◊ËÕÀ“§”μÕ∫

‡™‘ß§≥‘μ»“ μ√å ¥—ßπ’È

°√≥’∑’Ë 1 ®“° 2L + W › 
L
n

 = nW + L

®–‰¥â«à“  
L
n

 (n › 1) = (n › 1)W

π—Ëπ§◊Õ 
L
n

 = W

°√≥’∑’Ë 2 ®“° 2L + W › 
L
n

 < nW + L ®–‰¥â«à“ W > L
n

°√≥’∑’Ë 3 ®“° nW + L < 2L + W › 
L
n

 ®–‰¥â«à“ W < 
L
n

n n

1

22

1

L 

W

L

n n

1

22

1

W

 ‘Èπ ÿ¥

®ÿ¥‡√‘Ë¡μâπ
®ÿ¥‡√‘Ë¡μâπ

«‘∏’‡¥‘π·∫∫∑’Ë 1 «‘∏’‡¥‘π·∫∫∑’Ë 2

 ‘Èπ ÿ¥
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¢—Èπ∑’Ë 5 ·ª≈§«“¡À¡“¬ ºŸâ‡√’¬π·ª≈§«“¡À¡“¬®“°§”μÕ∫¢Õß∑—Èß “¡°√≥’®–‡ÀÁπ«à“

∂â“√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 1 ·≈–√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 2 ‡∑à“°—π ¡“°°«à“À√◊ÕπâÕ¬°«à“°—π ®–‰¥â«à“

§«“¡°«â“ß¢Õß∂ππ ®–‡∑à“°—∫ ¡“°°«à“ À√◊ÕπâÕ¬°«à“§«“¡¬“«¢Õß√‘¡Ωíòß∂ππÀ“√¥â«¬®”π«π∫â“π„π

·μà≈–Ωíòß∂ππ μ“¡≈”¥—∫

¢—Èπ∑’Ë 6 μ√«® Õ∫§«“¡‡À¡“– ¡ ºŸâ‡√’¬πμ√«® Õ∫§«“¡‡À¡“– ¡¢Õß§”μÕ∫‚¥¬æ‘®“√≥“«à“

À“°§«“¡°«â“ß¢Õß∂ππ ‡∑à“°—∫ ¡“°°«à“ À√◊ÕπâÕ¬°«à“§«“¡¬“«¢Õß√‘¡Ωíòß∂ππÀ“√¥â«¬®”π«π∫â“π„π

·μà≈–Ωíòß∂ππ®–∑”„Àâ√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 1 ‡∑à“°—∫ πâÕ¬°«à“ ·≈–¡“°°«à“√–¬–∑“ß‡¥‘π¥â«¬«‘∏’∑’Ë 2

μ“¡≈”¥—∫‡™àπ‡¥‘¡À√◊Õ‰¡à ´÷Ëßæ∫«à“‡ªìπ®√‘ßμ“¡ ∂“π°“√≥å∑’Ë°”Àπ¥‰«â

¢—Èπ∑’Ë 7 π”‡ πÕ ºŸâ‡√’¬ππ”‡ πÕº≈≈—æ∏å¢Õßªí≠À“«à“ ∫ÿ√ÿ…‰ª√…≥’¬å‡≈◊Õ°«‘∏’°“√‡¥‘π„¥¥’°«à“°—π

®–æ‘®“√≥“®“° §«“¡°«â“ß¢Õß∂ππ §«“¡¬“«¢Õß√‘¡Ωíòß∂ππ ·≈–®”π«π∫â“π„π·μà≈–Ωíòß∂ππ °≈à“«

§◊Õ ∂â“§«“¡°«â“ß¢Õß∂ππ ‡∑à“°—∫ §«“¡¬“«¢ÕßΩíòß∂ππÀ“√¥â«¬®”π«π∫â“π ®–‡≈◊Õ°‡¥‘π·∫∫„¥°Á‰¥â

∂â“§«“¡°«â“ß¢Õß∂ππ ¡“°°«à“ §«“¡¬“«¢ÕßΩíòß∂ππÀ“√¥â«¬®”π«π∫â“π ®–‡≈◊Õ°‡¥‘π«‘∏’∑’Ë 1 ·≈–∂â“

§«“¡°«â“ß¢Õß∂ππ πâÕ¬°«à“ §«“¡¬“«¢ÕßΩíòß∂ππÀ“√¥â«¬®”π«π∫â“π ®–‡≈◊Õ°‡¥‘π¥â«¬«‘∏’∑’Ë 2

¢âÕ —ß‡°μ ”À√—∫°“√·°âªí≠À“ ∂“π°“√≥åπ’È æ∫«à“ À“°¡’°“√‡ª≈’Ë¬π·ª≈ß¢âÕ°”Àπ¥‡ß◊ËÕπ‰¢

·≈–¢Õ∫‡¢μ¢Õß ∂“π°“√≥å∑’ËμâÕß°“√»÷°…“ ‡™àπ μŸâ®¥À¡“¬«“ß‰¡àÕ¬Ÿà„πμ”·Àπàß°÷Ëß°≈“ß¢ÕßÀπâ“∫â“π

®”π«π∫â“π·μà≈–Ωíòß∂ππ‰¡à‡∑à“°—π §«“¡°«â“ß¢ÕßÀπâ“∫â“π·μà≈–À≈—ß‰¡à‡∑à“°—π ®–∑”„Àâ°“√®”≈Õß¿“æ®√‘ß

°“√ √â“ßμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å μ≈Õ¥®π§”μÕ∫∑’Ë‰¥âÕ“®‡ª≈’Ë¬π·ª≈ß‰ª¥â«¬‡™àπ°—π

 ∂“π°“√≥åªí≠À“∑’Ë 2 „πƒ¥ŸΩπ ª√–™“°√·¡≈ß„πªÉ“‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«  √â“ß§«“¡

√”§“≠„Àâ¡πÿ…¬å·≈– —μ«åªÉ“ Àπà«¬ß“π√“™°“√®÷ßμâÕß°“√°”®—¥·¡≈ß‡À≈à“π—Èπ „π∞“π–∑’Ë∑à“π‡ªìππ—°

Õπÿ√—°…å∏√√¡™“μ‘ ∑à“π®–Õ∏‘∫“¬ ‘Ëß∑’Ë®–‡°‘¥¢÷ÈπÕ¬à“ß‰√ À“°Àπà«¬ß“π¢Õß√“™°“√∑”‡™àππ—Èπ (Swetz &

Hartzler, 1991, Àπâ“ 91-93)

 ∂“π°“√≥å¢â“ßμâππ’È‡ªìπªí≠À“„π™’«‘μ®√‘ß∑’ËºŸâ‡√’¬π®–‡ÀÁπ°“√‡™◊ËÕ¡‚¬ß§≥‘μ»“ μ√å °—∫»“ μ√å

Õ◊Ëπ Ê ‡™àπ ‡™◊ËÕ¡‚¬ß°—∫§«“¡√Ÿâ∑“ß«‘∑¬“»“ μ√å ‡√◊ËÕß √–∫∫ “¬„¬Õ“À“√ √–∫∫π‘‡«» °“√Õπÿ√—°…å∏√√¡™“μ‘

¢—Èπ∑’Ë 1 ¢—Èπ∑”§«“¡‡¢â“„®ªí≠À“®“° ∂“π°“√≥å¢â“ßμâπ ºŸâ‡√’¬πμâÕßÕà“π·≈–∑”§«“¡‡¢â“„®

ªí≠À“∑’Ë‡°‘¥¢÷Èπ ºŸâ‡√’¬πμâÕß®‘πμπ“°“√„π∞“π–π—°Õπÿ√—°…å ‘Ëß·«¥≈âÕ¡∂÷ß “‡Àμÿ¢Õßª√–™“°√·¡≈ß∑’Ë‡æ‘Ë¡¢÷Èπ

 ¿“æ¢ÕßªÉ“∑’Ë·¡≈ß∂Ÿ°®”°—¥ «à“®–¡’º≈°√–∑∫„¥‡°‘¥¢÷Èπ°—∫ªÉ“ ‡™àπ ·¡≈ß¡’ª√–‚¬™πåÕ¬à“ß‰√„π√–∫∫

π‘‡«»  —μ«å∫“ß™π‘¥∑’Ë°‘π·¡≈ß‡ªìπÕ“À“√®–‡ªìπÕ¬à“ß‰√

¢—Èπ∑’Ë 2 ¢—Èπ ◊∫§âπ¢âÕ¡Ÿ≈ ºŸâ‡√’¬πμâÕß ◊∫§âπ√–∫∫ “¬„¬Õ“À“√„πªÉ“∑’Ë‡°’Ë¬«°—∫·¡≈ß‡æ◊ËÕ‡ªìπ

¢âÕ¡Ÿ≈„π°“√·°âªí≠À“ ·≈– √â“ß§«“¡ —¡æ—π∏å∑“ß§≥‘μ»“ μ√å ¥—ß‡™àπ‰¥°√“øμàÕ‰ªπ’È ‚¥¬ A  B

À¡“¬∂÷ß A °‘π B ‡ªìπÕ“À“√
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°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√åºà“πªí≠À“„π™’«‘μ®√‘ß∑’Ë‡πâπ°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å

®“°‰¥°√“ø¢â“ßμâπ “¡“√∂ √â“ßμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å„π√Ÿª¢Õß‡¡∑√‘°´å¢π“¥ 7 Ó 7 °”Àπ¥‚¥¬

μ”·Àπàß (i, j) ¢Õß‡¡∑√‘°´å  =

®–‰¥â‡¡∑√‘°´å·∑π‰¥°√“ø¢â“ßμâπ §◊Õ‡¡√‘°´å  F  = À√◊Õ¡ÕßÕ’°π—¬Àπ÷Ëß

«à“‡ªìπ‡¡∑√‘°´å·∑π°“√∫√‘‚¿§‚¥¬μ√ß¢Õß —μ«å„π “¬„¬Õ“À“√‡¡◊ËÕæ‘®“√≥“‡¡∑√‘°´å F
2
 ®–

‡ªìπ‡¡∑√‘°´å·∑π°“√∫√‘‚¿§‚¥¬ÕâÕ¡¢Õß —μ«å„π “¬„¬Õ“À“√ ·≈– F + F
2
 ®–‡ªìπ‡¡∑√‘°´å·∑π°“√

∫√‘‚¿§‚¥¬μ√ß·≈–‚¥¬ÕâÕ¡¢Õß —μ«å„π “¬„¬Õ“À“√

¢—Èπ∑’Ë 3 ¢—Èπ°“√„™â§≥‘μ»“ μ√å ºŸâ‡√’¬πμâÕßæ‘®“√≥“«à“ À“°μ—¥·¡≈ßÕÕ°®“°√–∫∫ “¬„¬

Õ“À“√®–¡’°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß‰√ ·≈–°“√∫√‘‚¿§‚¥¬μ√ß·≈–‚¥¬ÕâÕ¡¢Õß —μ«å„π “¬„¬Õ“À“√®–

‡ªìπÕ¬à“ß‰√ ·≈– √â“ß‡¡∑√‘°´å„À¡à∑’Ë·∑π‰¥°√“ø∑’Ëμ—¥·¡≈ßÕÕ°®“° “¬„¬Õ“À“√À√◊Õ·∑π°“√∫√‘‚¿§

‚¥¬μ√ß¢Õß —μ«å„π

À¡’

(1) 

·¡≈ß

(3) 

ÀπŸªÉ“

(2) 

(6)

ª≈“

(4) 

À¡“ªÉ“

(7) 

°∫

(5) 

°ÿâßπÈ”®◊¥
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 “¬„¬Õ“À“√∑’Ë·¡≈ß∂Ÿ°°”®—¥ ‡ªìπ‡¡∑√‘°´å∑’Ë¡’¢π“¥ 6 Ó 6 §◊Õ‡¡∑√‘°´å G = 

·≈–®–‰¥â‡¡∑√‘°´å∑’Ë·∑π°“√∫√‘‚¿§‚¥¬μ√ß·≈–‚¥¬ÕâÕ¡¢Õß —μ«å„π “¬„¬Õ“À“√∑’Ëμ—¥·¡≈ßÕÕ° §◊Õ

‡¡∑√‘°´å G + G
2
 = 

¢—Èπ∑’Ë 4 ¢—ÈπÕ∏‘∫“¬§”μÕ∫ ºŸâ‡√’¬πÕ∏‘∫“¬§”μÕ∫¢Õßªí≠À“ ‚¥¬æ‘®“√≥“®“°‡¡∑√‘°´å ÿ¥∑â“¬∑’Ë

‰¥â ´÷Ëßæ∫«à“ ¡“™‘°∑ÿ°μ—«„π·∂«∑’Ë Õß·≈–·∂«∑’Ë “¡‡ªìπ 0 ‡¡◊ËÕºŸâ‡√’¬ππ”¡“Õ∏‘∫“¬„Àâ Õ¥§≈âÕß°—∫

 ∂“π°“√≥åªí≠À“ ®–À¡“¬§«“¡«à“∑—ÈßÀπŸªÉ“·≈–°ÿâß‰¡à¡’·À≈àßÕ“À“√‚¥¬μ√ß·≈–‚¥¬ÕâÕ¡ À“°·¡≈ß

∂Ÿ°°”®—¥‰ª ÷́Ëß ‘Ëß∑’Ë‰¥âπ’È®–‡ªìπ¢âÕ¡Ÿ≈ ”§—≠„π°“√™’È·®ßμàÕÀπà«¬ß“π√“™°“√‡°’Ë¬«°—∫‡Àμÿº≈„π°“√‰¡à

°”®—¥·¡≈ß‰ª®“°ªÉ“

¢âÕ —ß‡°μ ”À√—∫°“√·°âªí≠À“ ∂“π°“√≥åπ’È§◊Õ  ∂“π°“√≥åªí≠À“‰¡à‰¥â°”Àπ¥√–∫∫ “¬„¬

Õ“À“√¢Õß —μ«å„πªÉ“∑’Ë‡°’Ë¬«¢âÕß°—∫·¡≈ß„Àâ ∑”„Àâπ—°‡√’¬πμâÕß ◊∫§âπ¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡ ´÷Ëß¢âÕ¡Ÿ≈¥—ß°≈à“«

Õ“® ◊∫§âπ®“°‡Õ° “√∑’ËºŸâ Õπ®—¥‡μ√’¬¡‰«â À√◊Õ„™â°“√ ◊∫§âπ∑“ßÕ‘π‡μÕ√å‡πÁμ ®–‡ªìπ°“√°√–μÿâπ§«“¡

 π„®·≈–°“√¡’ à«π√à«¡¢ÕßºŸâ‡√’¬π πÕ°®“°π’ÈºŸâ ÕπμâÕß‡μ√’¬¡°”Àπ¥¢Õ∫‡¢μ ∂“π°“√≥å„Àâ¡’®”π«π

™π‘¥¢Õß —μ«åªÉ“∑’Ë‡°’Ë¬«¢âÕß°—∫·¡≈ß‰¡à¡“°‡°‘π‰ª ·≈–‡æ◊ËÕ„ÀâºŸâ‡√’¬π‡¢â“„®‡°’Ë¬«°—∫°“√ √â“ß‡¡∑√‘°´å®“°

‰¥°√“ø·≈–°“√π”‡¡∑√‘°´å¡“À“°“√∫√‘‚¿§‚¥¬μ√ß·≈–‚¥¬ÕâÕ¡¢Õß —μ«å„π “¬„¬Õ“À“√π—Èπ ºŸâ Õπ

Õ“®‡√‘Ë¡¥â«¬¬°μ—«Õ¬à“ß “¬„¬Õ“À“√¢Õß —μ«å®”π«π 3 ™π‘¥·≈– √â“ß‡¡∑√‘°´å¢π“¥ 3 Ó 3 °àÕπ

°“√π”‡ πÕ ∂“π°“√≥åªí≠À“·≈–·π«∑“ß°“√·°âªí≠À“μ“¡«ß®√°“√ √â“ß·∫∫®”≈Õß∑“ß

§≥‘μ»“ μ√å∑—Èß Õß¢â“ßμâπ ‡ªìπ‡æ’¬ßμ—«Õ¬à“ß∑’ËºŸâ ÕπμâÕßπ”‰ªª√—∫„™â„Àâ‡À¡“– ¡°—∫ºŸâ‡√’¬π À√◊Õπ”

·π«∑“ß∑’Ë‰¥â ‰ª„™â°—∫ªí≠À“„π™’«‘μ®√‘ß„π∫√‘∫∑Õ◊Ëπ Ê ‡æ◊ËÕΩñ°ºŸâ‡√’¬π·°âªí≠À“„π™’«‘μ®√‘ß‚¥¬„™â«ß®√°“√

 √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å
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¢âÕ§«√§”π÷ß„π°“√π”‰ª„™â

1. ºŸâ ÕπμâÕßμ√«® Õ∫§«“¡√Ÿâæ◊Èπ∞“π¢ÕßºŸâ‡√’¬π∑’Ë®–„™â„π°“√·°âªí≠À“·≈–∑∫∑«π§«“¡√Ÿâ

¢ÕßºŸâ‡√’¬π„Àâ‡æ’¬ßæÕ∑’Ë®–‡≈◊Õ°μ—«·∫∫‡™‘ß§≥‘μ»“ μ√å·≈–¥”‡π‘π°“√∑“ß§≥‘μ»“ μ√å„π°“√·°âªí≠À“

‡æ◊ËÕ‰¡à„ÀâºŸâ‡√’¬π√Ÿâ ÷°«à“ªí≠À“„π™’«‘μ®√‘ß‡ªìπ‡√◊ËÕß¬“° ®π∑”„ÀâºŸâ‡√’¬π‡°‘¥‡®μ§μ‘∑’Ë‰¡à¥’μàÕ«‘™“§≥‘μ»“ μ√å

2. ªí≠À“„π™’«‘μ®√‘ß∑’ËºŸâ ÕπÕÕ°·∫∫μâÕß‡ªìπªí≠À“∑’Ëπà“ π„®·≈–∑â“∑“¬  —¡æ—π∏å°—∫™’«‘μ

¢Õßπ—°‡√’¬π ·≈–‡À¡“–°—∫§«“¡ “¡“√∂¢ÕßºŸâ‡√’¬π ‡æ◊ËÕ„ÀâºŸâ‡√’¬π‡°‘¥·√ß®Ÿß„®„π°“√·°âªí≠À“

3.  ”À√—∫ºŸâ Õπ∑’Ë‡√‘Ë¡„™â·π«§‘¥¢Õß°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å ºŸâ ÕπÕ“®‡≈◊Õ°

«ß®√À√◊Õ°√–∫«π°“√∑’Ë¡’®”π«π¢—ÈπμÕπ‰¡à¡“°π—°À√◊Õ¢—ÈπμÕπ‰¡à´—∫´âÕπ ‡æ◊ËÕ„ÀâºŸâ‡√’¬π‰¥â§ÿâπ™‘π·≈–

∑”§«“¡‡¢â“„®¢—ÈπμÕπ‰¥âßà“¬

4. „π™à«ß·√°¢Õß°“√„™â°√–∫«π°“√ ºŸâ ÕπμâÕß§Õ¬·π–π”·≈–„Àâ°“√™à«¬‡À≈◊ÕºŸâ‡√’¬π‡¡◊ËÕ

®”‡ªìπ ‡æ◊ËÕ„ÀâºŸâ‡√’¬π‰¥â‡√’¬π√Ÿâ°√–∫«π°“√ ¡’§«“¡§ÿâπ‡§¬°—∫°√–∫«π°“√·≈–‰¡à√Ÿâ ÷°«à“°√–∫«π°“√¡’

§«“¡¬ÿàß¬“° ‰¡à«à“®–‡ªìπ°“√™à«¬ºŸâ‡√’¬π„π°“√°”Àπ¥‡ß◊ËÕπ‰¢·≈–¢Õ∫‡¢μ‡æ◊ËÕ®”≈Õß ∂“π°“√≥å∑’Ë

μâÕß°“√»÷°…“°“√„™âμ—«·∫∫‡™‘ß§≥‘μ»“ μ√å °“√¥”‡π‘π°“√∑“ß§≥‘μ»“ μ√å À√◊Õ°“√π”§”μÕ∫‡™‘ß

§≥‘μ»“ μ√å¡“·ª≈ß‡ªìπ§”μÕ∫¢Õß ∂“π°“√≥å®√‘ß ‡™àπ ∂â“§”μÕ∫∑’Ë‰¥â‡ªìπ®”π«π§π ·μà§”μÕ∫‡™‘ß

§≥‘μ»“ μ√å∑’Ë‰¥â®“°§”π«≥‡ªìπ∑»π‘¬¡ ºŸâ‡√’¬π®–μÕ∫Õ¬à“ß‰√ ‡ªìπμâπ

5. ºŸâ ÕπμâÕß„™â§”∂“¡‡æ◊ËÕ™à«¬°√–μÿâπ°“√§‘¥¢ÕßºŸâ‡√’¬π·≈–„Àâ‡«≈“ºŸâ‡√’¬π„π°“√§‘¥·°â

ªí≠À“„π·μà≈–¢—ÈπμÕπ¢Õß°√–∫«π°“√

∫∑ √ÿª

°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√å ‡ªìπ·π«∑“ß°“√®—¥°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√å∑’Ë‡πâπºŸâ‡√’¬π

‡ªìπ ”§—≠ ·≈– “¡“√∂π”‰ª„™â ‰¥â°—∫ºŸâ‡√’¬π∑ÿ°√–¥—∫™—Èπ ‚¥¬°“√‡≈◊Õ°ªí≠À“„π™’«‘μ®√‘ß·≈–§«“¡√Ÿâ∑’Ë

„™â„π°“√·°âªí≠À“„Àâ‡À¡“– ¡°—∫ºŸâ‡√’¬π À“°ºŸâ Õπ§≥‘μ»“ μ√åπ”·π«∑“ßπ’È ‰ªª√—∫„™â„π°“√‡√’¬π°“√

 Õπ«‘™“§≥‘μ»“ μ√å®–‡ªìπ°“√æ—≤π“ºŸâ‡√’¬πμ“¡‡ªÑ“À¡“¬¢ÕßÀ≈—° Ÿμ√∑’Ë°”Àπ¥„ÀâºŸâ ÕπμâÕßæ—≤π“

ºŸâ‡√’¬π„Àâ¡’§«“¡√Ÿâ§≥‘μ»“ μ√å “¡“√∂ª√–¬ÿ°μå§«“¡√Ÿâ ‰ª„™â„π·°âªí≠À“„π™’«‘μ®√‘ß·≈–‡°‘¥‡®μ§μ‘∑’Ë¥’

μàÕ«‘™“§≥‘μ»“ μ√å πÕ°®“°π’ÈÀ“°ºŸâ Õπ„™â°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘μ»“ μ√åπ’È ‚¥¬‡πâπ°“√„Àâ

ºŸâ‡√’¬π∑”ß“π√à«¡°—π·∫∫°≈ÿà¡·∫∫√à«¡¡◊Õ√à«¡„®‡ªî¥‚Õ°“ „ÀâºŸâ‡√’¬ππ”‡ πÕ·π«§‘¥„π°“√·°âªí≠À“

°√–μÿâπ°“√§‘¥‚¥¬„™â§”∂“¡√–¥—∫ Ÿß ®–‡ªìπ°“√ àß‡ √‘¡∑—°…–°“√§‘¥Õ¬à“ß¡’«‘®“√≥≠“≥·≈–∑—°…–

°“√ ◊ËÕ “√·≈–°“√√à«¡¡◊Õ„Àâ°—∫ºŸâ‡√’¬π ÷́Ëß∂◊Õ«à“‡ªìπ°“√∫Ÿ√≥“°“√°“√æ—≤π“∑—°…–„π»μ«√√…∑’Ë 21

§«∫§Ÿà‰ª°—∫°“√‡√’¬π°“√√Ÿâ§≥‘μ»“ μ√åÕ’°¥â«¬
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ºŸâ‡¢’¬π

Õ“®“√¬å ¥√.»—π π’¬å ‡≥√‡∑’¬π  “¢“«‘™“°“√»÷°…“§≥‘μ»“ μ√å ¿“§«‘™“À≈—° Ÿμ√·≈–°“√ Õπ

§≥–§√ÿ»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ Õ’‡¡≈: sansanee.n@chula.ac.th


