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°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å∑’Ë®–»÷°…“°“√∑”ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°·≈–«—¥°“√∑”ß“π¢Õß

∫ÿ§≈“°√‡¿ —™°√√¡ ‚¥¬„™â‡∑§π‘§π“Ãî°“®—∫‡«≈“ (stopwatch time study technique) ·≈–‡∑§π‘§

°“√ ÿà¡ß“π (work sampling technique) ‡æ◊ËÕª√—∫ª√ÿß°“√∑”ß“π¢Õß∫ÿ§≈“°√ ∑”°“√»÷°…“‡¡◊ËÕ‡¥◊Õπ

μÿ≈“§¡ æ.».2546 ∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å æ.». 2547 ≥ ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ° °≈ÿà¡ß“π‡¿ —™°√√¡

‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥ «‘‡§√“–Àåº≈‚¥¬„™â ∂‘μ‘ independent student t-test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95

‡ªÕ√å‡ Á́πμå

º≈°“√»÷°…“ æ∫«à“ ‡«≈“¡“μ√∞“π°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡„π°“√∫√‘°“√®à“¬¬“

ºŸâªÉ«¬πÕ°‡∑à“°—∫ 2.66 π“∑’μàÕ 1 „∫ —Ëß¬“ ‚¥¬„™â‡«≈“‰ª°—∫¢—ÈπμÕπ¬àÕ¬ 6 ¢—ÈπμÕπ ¥—ßπ’È ‡«≈“∑’Ë„™â„π°“√

√—∫„∫ —Ëß¬“·≈–°“√„Àâ≈”¥—∫°“√√Õ§Õ¬ 0.21 π“∑’ °“√æ‘¡æå„∫ —Ëß¬“ 0.46 π“∑’ °“√®—¥°“√©≈“°¬“„Àâ

μ√ß°—∫„∫ —Ëß¬“ 0.18 π“∑’ °“√®—¥¬“·≈–μ‘¥©≈“°¬“ 1.07 π“∑’ °“√μ√«® Õ∫¬“ 0.36 π“∑’ ·≈–°“√

‡√’¬°™◊ËÕºŸâªÉ«¬æ√âÕ¡„Àâ§”·π–π”°“√„™â¬“ 0.38 π“∑’ ¢≥–∑’Ë‡«≈“‡©≈’Ë¬¢Õß°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬

‡∑à“°—∫ 11.34 π“∑’μàÕ 1 „∫ —Ëß¬“ ®“°°“√»÷°…“ —¥ à«π¢Õß‡«≈“∑’Ë„™â„π°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡

æ∫«à“ ‡«≈“∑’Ë„™â„π°“√∑”ß“π¢Õß∫ÿ§≈“°√ „™â‰ª°—∫°‘®°√√¡®à“¬¬“ºŸâªÉ«¬‚¥¬μ√ß (dispensing activity)

‡∑à“°—∫√âÕ¬≈– 59.2  —¥ à«π‡«≈“¢Õß°‘®°√√¡ π—∫ πÿπ°“√®à“¬¬“ (supporting activity) ‡∑à“°—∫√âÕ¬≈–

12.34 ·≈– —¥ à«π‡«≈“∑’Ë„™â‰ª‚¥¬‰¡à°àÕ„Àâ‡°‘¥º≈ß“π (non-productive activity) ‡∑à“°—∫√âÕ¬≈– 28.45

´÷Ëß‡ªìπ‡«≈“∑’Ë„™â‰ª°—∫°‘®°√√¡ à«πμ—« °“√‰¡àÕ¬Ÿà„πß“π  ·≈–°“√§Õ¬ß“π

‚¥¬ √ÿª æ∫«à“ ‡«≈“°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬ ¡“°°«à“‡«≈“¡“μ√∞“π°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡

8.68 π“∑’ ‚¥¬ —¥ à«π‡«≈“°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡∑’Ë„™â‰ª‚¥¬‰¡à°àÕ„Àâ‡°‘¥º≈ß“π§àÕπ¢â“ß Ÿß

¥—ßπ—Èπ °“√æ—≤π“‡æ◊ËÕ≈¥‡«≈“√Õ√—∫¬“¢ÕßºŸâªÉ«¬¬—ß “¡“√∂¥”‡π‘π°“√‰¥â‚¥¬°“√≈¥‡«≈“∑’Ë‰¡à°àÕ„Àâ‡°‘¥

º≈ß“π¢Õß∫ÿ§≈“°√À√◊Õ·°â‰¢¢—ÈπμÕπ·≈–«‘∏’°“√∑”ß“π∑’Ë∑”„Àâ‡°‘¥§«“¡≈à“™â“

§” ”§—≠ : °“√ª√—∫ª√ÿß°“√∑”ß“π ‡¿ —™°√√¡‚√ßæ¬“∫“≈

* °≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥
** ¿“§«‘™“‡¿ —™»“ μ√å —ß§¡·≈–°“√∫√‘À“√ §≥–‡¿ —™»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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Lengwehasatit P, Daosodsai P. Work Study in Outpatient Dispensing Service. Thai Journal

of Hospital Pharmacy 2007;17(2):90-9.

The objectives of this research were to study outpatient dispensing service as

well as to determine pharmacy personnel performance by using stopwatch time study

technique and work sampling technique. The expected outcome was the improvement of

work performance of pharmacy personnel. The study was done during October 2003 through

Febuary 2004 at outpatient pharmacy unit, Roi-et General Hospital. Data were analyzed by

using independent student t-test at 95 percent confidential level.

Results showed that the standard time for performing dispensing activities of

pharmacy personnel was 2.66 minute per prescription. This standard time composed of 6

steps as follows: 0.21 minute for receiving prescription, 0.46 minute for entering the

prescription, 0.18 minute for matching prescription, 1.07 minute for preparing drugs and

stamping stickers, 0.36 minute for checking prescription, and 0.38 minute for dispensing

drugs. However, the average waiting time for drug was 11.34 minute per prescription.

The proportion of time that pharmacy personnel had spent in dispensing activities was 59.20

percent, in supporting dispensing activities was 12.34 percent, and in non-productive

activities was 28.45 percent of the total time. The time pharmacy personnel spent for

non-productive activities categorized into the inertial time, personal time, and absent

time.

       In conclusion, data of standard time for performing dispensing activities and non-productive

time spent by pharmacy personnel were useful information for improving the outpatient waiting

time for drugs. The waiting time of outpatient was higher than the standard time by 8.68

minutes. Therefore, the waiting time of outpatient could be reduced by improving work method

and decreasing non-productive time.

Keywords : Work improvement in hospital pharmacy.

∫∑π”

°“√¡“√—∫∫√‘°“√ºŸâªÉ«¬πÕ°∑’Ë‚√ßæ¬“∫“≈ ®–

ºà“π¢—ÈπμÕπ°“√∑”ß“π¢Õß∫ÿ§≈“°√‚√ßæ¬“∫“≈

À≈“¬¢—ÈπμÕπ μ—Èß·μà°“√¬◊Ëπ∫—μ√∑’ËÀπà«¬‡«™√–‡∫’¬π

°“√§—¥°√ÕßºŸâªÉ«¬ °“√μ√«®√—°…“‚√§ ·≈–°“√

∫√‘°“√®à“¬¬“„Àâ·°àºŸâªÉ«¬ ´÷Ëß·μà≈–¢—ÈπμÕπ μâÕß„™â

‡«≈“„π°“√∑”ß“π¢Õß∫ÿ§≈“°√·≈–°“√√Õ§Õ¬¢Õß

ºŸâªÉ«¬∑—Èß ‘Èπ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß „π¢—ÈπμÕπ ÿ¥∑â“¬

¢Õß°“√„Àâ∫√‘°“√ ÿ¢¿“æ„π‚√ßæ¬“∫“≈ ®–‡ªìπß“π

°“√„Àâ∫√‘°“√®à“¬¬“·°àºŸâªÉ«¬ ∑”„Àâ¡’º≈μàÕ§«“¡√Ÿâ ÷°

¢ÕßºŸâªÉ«¬μàÕ°“√√Õ√—∫¬“ ¥—ßπ—Èπ °“√»÷°…“·≈–

ª√—∫ª√ÿß°“√∑”ß“π„πß“π∫√‘°“√ ÿ¢¿“æ ‡æ◊ËÕ„Àâ°“√



92  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

∫√‘°“√¥â“π ÿ¢¿“æ¡’§ÿ≥¿“æ Õ”π«¬§«“¡ –¥«°

·°àºŸâ√—∫∫√‘°“√ ·≈–„Àâ‰¥â√—∫§«“¡æ÷ßæÕ„® ®÷ß¡’§«“¡

®”‡ªìπÕ¬à“ß¬‘Ëß ‡™àπ °“√≈¥‡«≈“„π°“√√Õ√—∫¬“

(waiting time) ¢ÕßºŸâªÉ«¬ Õ¬à“ß‰√°Áμ“¡ ‚§√ß°“√

æ—≤π“¡“μ√∞“π‚√ßæ¬“∫“≈ (æ.».2540)1 ‰¥â

°”Àπ¥„Àâ‡«≈“∑’ËºŸâªÉ«¬√Õ√—∫¬“‰¡à§«√‡°‘π 20 π“∑’

§≥–ºŸâ«‘®—¬®÷ß¡’§«“¡ π„®∑’Ë®–»÷°…“·≈–ª√—∫ª√ÿß

°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡„πß“π∫√‘°“√®à“¬

¬“ ‚¥¬„™âÀ≈—°°“√»÷°…“°“√∑”ß“π (work study)

´÷Ëßª√–°Õ∫¥â«¬°“√»÷°…“«‘∏’°“√∑”ß“π (method

study) ·≈–°“√«—¥ß“π (work measurement) ∑”°“√

»÷°…“√“¬≈–‡Õ’¬¥¢—ÈπμÕπ°“√∑”ß“π ·≈–«—¥°“√

∑”ß“πÕ¬à“ß‡ªìπ√–∫∫ ‡æ◊ËÕª√—∫ª√ÿß°“√∑”ß“π„Àâ¥’

¬‘Ëß¢÷Èπ (work improvement)2

«—μ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“«‘∏’°“√∑”ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬

πÕ°·≈–«—¥ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡ ‚¥¬„™â

‡∑§π‘§°“√®—∫‡«≈“·≈–‡∑§π‘§°“√ ÿà¡ß“π

π‘¬“¡»—æ∑å

√–¬–‡«≈“„π°“√√Õ√—∫¬“ À¡“¬∂÷ß √–¬–

‡«≈“μ—Èß·μàºŸâªÉ«¬¬◊Ëπ„∫ —Ëß¬“∑’ËÀâÕß®à“¬¬“ºŸâªÉ«¬πÕ°

®πºŸâªÉ«¬‰¥â√—∫¬“

‡«≈“¡“μ√∞“π„π°“√∑”ß“π3 À¡“¬∂÷ß ‡«≈“

∑’Ë„™â„π°“√∑”ß“πμàÕÀπà«¬º≈º≈‘μ¢Õßß“π (work

unit) „π ∂“π∑’Ë ‡ß◊ËÕπ‰¢‡«≈“ ·≈–°“√∑”ß“π¥—ßμàÕ

‰ªπ’È  1) ‡ªìπ°“√ªØ‘∫—μ‘ß“π‚¥¬ºŸâ∑’Ë‡À¡“– ¡·≈–‰¥â

√—∫°“√Ωñ°Ωπ¡“·≈â«‡ªìπÕ¬à“ß¥’ (a qualified, well

trained operator)  2) ‡ªìπ°“√ªØ‘∫—μ‘ß“π„π

 ∂“π°“√≥åª°μ‘ (working at normal place)

 ∂“π°“√≥åª°μ‘ À¡“¬∂÷ß Õ—μ√“°“√∑”ß“π¢ÕßºŸâ

ªØ‘∫—μ‘ß“π ‰¡à‡√Á«À√◊Õ™â“‡°‘π‰ª √Ÿâ ÷° ∫“¬ ·≈–‰¡à

‡§√’¬¥ ·≈– 3) ¡’§«“¡®”‡æ“–‡®“–®ß°—∫≈—°…≥–

ß“ππ—ÈπÊ (a specific task) ∂â“¡’°“√‡ª≈’Ë¬π·ª≈ß

≈—°…≥–ß“π ‡«≈“¡“μ√∞“π„π°“√∑”ß“π®–‡ª≈’Ë¬π

·ª≈ß

°“√»÷°…“ —¥ à«π‡«≈“∑’Ë„™â„π°“√∑”ß“π

(Element Ratio Studies) À¡“¬∂÷ß °“√»÷°…“

 —¥ à«π¢Õß‡«≈“∑’Ë„™â„π°“√∑”ß“π„π·μà≈–¢—ÈπμÕπ

‡∑’¬∫°—∫‡«≈“∑’Ë„™â„π°“√∑”ß“π∑—ÈßÀ¡¥ (total time)

‚¥¬§”π«≥‡ªìπ√âÕ¬≈–¢Õß‡«≈“∑’Ë„™â„π°“√∑”ß“π

∑—ÈßÀ¡¥4

«‘∏’«‘®—¬

1. √Ÿª·∫∫°“√«‘®—¬ ‡ªìπ°“√»÷°…“«‘®—¬„π

√Ÿª·∫∫«‘®—¬ª√–¬ÿ°μå (applied research)

2. ¢Õ∫‡¢μ°“√»÷°…“ ∑”°“√»÷°…“¢—ÈπμÕπ

«‘∏’°“√∑”ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ° ·≈–«—¥

°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡ (‡¿ —™°√·≈–

‡®â“Àπâ“∑’Ë‡¿ —™°√√¡„πÀπà«¬ß“π∫√‘°“√ÀâÕß®à“¬¬“

ºŸâªÉ«¬πÕ°) ‚¥¬«‘∏’°“√®—∫‡«≈“ (stopwatch time

study) ·≈–«‘∏’°“√ ÿà¡ß“π (work sampling) μ—Èß·μà

‡¥◊Õπ μÿ≈“§¡ 2546 -°ÿ¡¿“æ—π∏å æ.». 2547 ∑’Ëß“π

®à“¬¬“ºŸâªÉ«¬πÕ° ‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥

3. ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬·≈–¢—ÈπμÕπ

°“√»÷°…“ ∑”°“√‡°Á∫¢âÕ¡Ÿ≈‚¥¬„™â·∫∫∫—π∑÷°‡«≈“

π“Ãî°“®—∫‡«≈“ ·≈– ·∫∫∫—π∑÷°°‘®°√√¡ ‚¥¬¡’¢—Èπ

μÕπ°“√»÷°…“¥—ßμàÕ‰ªπ’È

3.1 »÷°…“¢—ÈπμÕπ«‘∏’°“√∑”ß“π∫√‘°“√

®à“¬¬“ºŸâªÉ«¬πÕ° √«¡∂÷ß√“¬≈–‡Õ’¬¥«‘∏’°“√∑”ß“π

ª√–‡¿∑∫ÿ§≈“°√ºŸâªØ‘∫—μ‘ß“π„π·μà≈–°‘®°√√¡ß“π

¬àÕ¬ ·≈–‡ß◊ËÕπ‰¢°“√∑”ß“π∑’Ë‡°’Ë¬«¢âÕß

3.2 »÷°…“‡«≈“¡“μ√∞“π„π°“√∑”ß“π

‚¥¬„™â°“√®—∫‡«≈“°“√∑”ß“π ®”·π°‡ªìπ 9 ¢—ÈπμÕπ4

¥—ßμàÕ‰ªπ’È
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3.2.1 ‡≈◊Õ°ß“π∫√‘°“√ (Job Selec-

tion) ‚¥¬°“√»÷°…“π’È‡≈◊Õ°ß“π∫√‘°“√®à“¬¬“ ≥ ÀâÕß

®à“¬¬“ºŸâªÉ«¬πÕ°

3.2.2 √«∫√«¡¢âÕ¡Ÿ≈ (Collecting

Information) ‚¥¬√«∫√«¡¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«°—∫·μà≈–

¢—ÈπμÕπ°“√®à“¬¬“

3.2.3 ·®°·®ß‡«≈“ (Dividing the

Actual Study) ‚¥¬∑”°“√ —ß‡°μ·≈–·®°·®ß‡«≈“

„π¢—ÈπμÕπ°“√®à“¬¬“μ—Èß·μà°“√√—∫„∫ —Ëß®π∂÷ß°“√„Àâ

§”·π–π”°“√„™â¬“·°àºŸâªÉ«¬

3.2.4 ®—∫‡«≈“¢Õß°“√∑”ß“π (Doing

the Actual Time Study) ‚¥¬‡√‘Ë¡®“°°“√ª√–™ÿ¡

°—∫À—«Àπâ“ÀâÕß®à“¬¬“ºŸâªÉ«¬πÕ°·≈–‡®â“Àπâ“∑’Ë∑’Ë

‡°’Ë¬«¢âÕß ‡æ◊ËÕ§—¥‡≈◊Õ°ºŸâªØ‘∫—μ‘ß“π∑’Ë‡À¡“– ¡„π

°“√∑”ß“π≈–¢—ÈπμÕπ §◊Õ ºŸâªØ‘∫—μ‘ß“π∑’Ë¡’§«“¡æ√âÕ¡

∑“ß√à“ß°“¬·≈–®‘μ„® ·≈–‰¥â√—∫°“√Õ∫√¡°“√∑”ß“π

¡“·≈â« √«¡∑—Èß¡’∑—°…– ·≈–§«“¡√Ÿâ„πß“π  “¡“√∂

∑”ß“π„Àâ ”‡√Á®≈ÿ≈à«ß ·≈–¡’¡“μ√∞“πμ“¡∑’Ë°”Àπ¥

ºŸâªØ‘∫—μ‘ß“ππ’È §«√¡’ª√– ∫°“√≥å∑”ß“π¡“√–¬–‡«≈“

π“πæÕ§«√ (Õ¬à“ßπâÕ¬ 2 ªï) À≈—ß®“°π—Èπ ∑”°“√

μ√«® Õ∫∑∫∑«π«‘∏’°“√∑”ß“π¢ÕßºŸâªØ‘∫—μ‘ß“π∑’Ë‰¥â

√—∫°“√§—¥‡≈◊Õ° ‚¥¬π”«‘∏’°“√ªØ‘∫—μ‘¡“μ√∞“π∑’Ë‰¥â

¡’°“√ √ÿªÀ√◊Õ°”Àπ¥‰«â·≈â« ¡“‡ª√’¬∫‡∑’¬∫°—∫°“√

ªØ‘∫—μ‘®√‘ß °àÕπ∑’Ë®–∑”°“√®—∫‡«≈“°“√∑”ß“π®√‘ß

3.2.5 °”Àπ¥§à “Õ— μ√“°“√∑”ß“π

‡π◊ËÕß®“°‡«≈“„π°“√∑”ß“π®√‘ß®–¡’§«“¡·μ°μà“ß

°—πμ“¡ ¿“«–¢ÕßºŸâªØ‘∫—μ‘ß“π¥â«¬ ∂â“°”Àπ¥„Àâ

 ¿“«–ª°μ‘‡ªìπ 1 ºŸâ∑”°“√®—∫‡«≈“®–μâÕß°”Àπ¥

§à“Õ—μ√“°“√∑”ß“π (Rating, R) ¢Õß‡®â“Àπâ“∑’Ë∑’Ë‰¥â

√—∫°“√§—¥‡≈◊Õ°μ“¡ ¿“«–®√‘ß¢Õß‡®â“Àπâ“∑’Ëπ—ÈπÊ §Ÿ≥

°—∫‡«≈“∑’Ë‰¥â ‡æ◊ËÕª√—∫„Àâ‡ªìπ‡«≈“∑”ß“π„π ¿“«–

ª°μ‘

3.2.6 À“®”π«π§√—Èß¢Õß°“√®—∫‡«≈“

(Determining the Number of Cycles to be

Timed) ‚¥¬°“√„™â Ÿμ√„π°“√À“®”π«π§√—Èß∑’ËμâÕß

∑”°“√®—∫‡«≈“ ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπμå

3.2.7 À“‡«≈“‡©≈’Ë¬ª°μ‘¢Õß°“√∑”ß“π

(Determining the Average Normal Time) ´÷Ëß

‡ªìπ§à“‡©≈’Ë¬¢Õß‡«≈“∑’Ë‰¥â®“°°“√®—∫‡«≈“°“√∑”ß“π

¢ÕßºŸâªØ‘∫—μ‘ß“π

®“°π—Èπ∑”°“√§”π«≥À“§à“‡©≈’Ë¬

¢Õß‡«≈“∑’Ë„™â„π°“√∑”ß“π®“° Ÿμ√

Average normal time
Summation of
normal time /

The number of cycle
=

‡«≈“∑’Ë‰¥â®“°°“√∑”ß“π„π·μà≈–
¢—ÈπμÕπ°“√∑”ß“π (element time)

X Õ—μ√“°“√∑”ß“π (%R)

‡«≈“ª°μ‘∑’Ë„™â
„π°“√∑”ß“π

(normal time) 100

=

3.2.8 ª√—∫§à“‡«≈“‡º◊ËÕ (Allowance

Time)  ‡ªìπ°“√ª√—∫§à“‡«≈“‡æ‘Ë¡æ‘‡»…∑’Ë‡æ‘Ë¡„Àâ

‡¡◊ËÕ n = ®”π«π§√—Èß¢Õß°“√®—∫‡«≈“∑’ËμâÕß°“√ (the
required number of reading)

N = ®”π«π§√—Èß¢Õß°“√®—∫‡«≈“®√‘ß„π·μà≈–¢—ÈπμÕπ
¢Õß°“√®à“¬¬“ (the number of readings of
an element)

X = ‡«≈“∑’Ë®—∫‰¥â„π·μà≈–§√—Èß¢Õß¢—ÈπμÕπ°“√®à“¬¬“
(individual reading of an element)

   n =  40  N∑x2 - (∑X)2

   ∑x

2
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°—∫‡«≈“‡©≈’Ë¬¢Õß°“√∑”ß“π‚¥¬„π°“√»÷°…“§√—Èßπ’È

°”Àπ¥‰«â∑’Ë√âÕ¬≈– 15 ‚¥¬®”·π°‡ªìπ  1) ‡«≈“‡º◊ËÕ

 ”À√—∫∏ÿ√°‘® à«πμ—« (personal allowance time)

‡∑à“°—∫√âÕ¬≈– 5  2) ‡«≈“‡º◊ËÕ ”À√—∫§«“¡‡¡◊ËÕ¬≈â“

(fatigue allowance time) ‡∑à“°—∫√âÕ¬≈– 5 ·≈–

3) ‡«≈“‡º◊ËÕ ”À√—∫§«“¡≈à“™â“ (delay allowance

time) ‡∑à“°—∫√âÕ¬≈– 5

3.2.9 °”Àπ¥‡«≈“¡“μ√∞“π¢Õß°“√

®à“¬¬“ºŸâªÉ«¬πÕ° (Calculating the Standard

Time)

3.4 °“√»÷°…“ —¥ à«π¢Õß‡«≈“„π°“√

∑”ß“π ‚¥¬„™â«‘∏’°“√ ÿà¡ß“π6 ·∫àß¢—ÈπμÕπ‰¥â¥—ßμàÕ

‰ªπ’È

3.4.1 °”Àπ¥«—μ∂ÿª√– ß§å (Establish

the Purpose) ‡æ◊ËÕÀ“ —¥ à«π‡«≈“„π°“√∑”ß“π¢Õß

∫ÿ§≈“°√‡¿ —™°√√¡

3.4.2 °”Àπ¥ºŸâªØ‘∫—μ‘ß“π (Identify

the Subjects) §◊Õ ‡®â“Àπâ“∑’Ë∑’ËªØ‘∫—μ‘ß“π„πÀâÕß®à“¬

¬“ºŸâªÉ«¬πÕ°®”π«π 12 §π ∑’Ë∑”Àπâ“∑’ËªÆ‘∫—μ‘ß“π

®à“¬¬“ºŸâªÉ«¬πÕ°

3.4.3 °”Àπ¥™à«ß‡«≈“∑’Ë»÷°…“ (Esta-

blish a Time Period) ‚¥¬ —ß‡°μ ÿà¡„π·μà≈–«—π

∑”°“√„π™à«ß‡«≈“ 2  —ª¥“Àå

3.4.4 °”Àπ¥≈—°…≥–¢Õß°‘®°√√¡À√◊Õ

¢—ÈπμÕπ¢Õßß“π (Define the Activities) ‚¥¬

®”·π°‡ªìπ  1) °‘®°√√¡„π°“√„Àâ∫√‘°“√®à“¬¬“‚¥¬

μ√ß (dispensing activities) ‰¥â·°à °“√√—∫„∫ —Ëß¬“

·≈–μ‘¥ μ‘°‡°Õ√å§‘« °“√æ‘¡æå„∫ —Ëß¬“ °“√®—¥°“√

©≈“°¬“„Àâμ√ß°—∫„∫ —Ëß¬“ °“√®—¥¬“·≈–μ‘¥©≈“°

¬“ °“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß¬“∑’Ë®—¥ °“√‡√’¬°

™◊ËÕ·≈–„Àâ§”·π–π”°“√„™â¬“  2) °‘®°√√¡ π—∫ πÿπ

°“√®à“¬¬“ºŸâªÉ«¬πÕ° (supporting activity) ‰¥â·°à

°“√∑”√“¬ß“π °“√‡∫‘°¬“ °“√·∫àß∫√√®ÿ¬“ °“√ª√–™ÿ¡

°“√ª√– “πß“π °“√μ‘¥μàÕ ◊ËÕ “√ ·≈–°‘®°√√¡

Õ◊Ëπ Ê ∑’Ë‡ªìπß“π‡¿ —™°√√¡ ·μà‰¡à„™à°‘®°√√¡∫√‘°“√

®à“¬¬“ºŸâªÉ«¬πÕ° ·≈–  3) °‘®°√√¡∑’Ë‰¡à°àÕ„Àâ‡°‘¥

º≈ß“π (non-productive activity) ‰¥â·°à °“√

∑”°‘®°√√¡ à«πμ—« (‡™àπ °“√·μàßμ—« ‡¢â“ÀâÕßπÈ” À√◊Õ

æŸ¥§ÿ¬ ‡ªìπμâπ) °“√‰¡àÕ¬Ÿà„πß“π ·≈–°“√Õ¬Ÿà‡©¬‚¥¬

‰¡à∑”ß“π

3.4.5 °”Àπ¥®”π«π§√—Èß¢Õß°“√ —ß‡°μ

(Determine the Number of Observations)7 ‚¥¬

„™â Ÿμ√„π°“√§”π«≥

3.3 °“√»÷°…“√–¬–‡«≈“„π°“√√Õ√—∫

¬“¢ÕßºŸâªÉ«¬ „™â°“√∫—π∑÷°·≈–®—∫‡«≈“ ‚¥¬‡√‘Ë¡

μ—Èß·μà∫ÿ§≈“°√‡¿ —™°√√¡√—∫„∫ —Ëß¬“®“°ºŸâªÉ«¬ ∑”°“√

∫—π∑÷°‡«≈“√—∫‡¢â“≈ß„π„∫ —Ëß¬“®π∂÷ß®à“¬¬“‡ √Á® ‚¥¬

∑”°“√∫—π∑÷°‡«≈“®à“¬¬“ÕÕ°≈ß„π„∫ —Ëß¬“ ∑”°“√

»÷°…“„π™à«ß‡«≈“∑”°“√®π‰¥â®”π«π§√—Èß∑’Ë¡“°‡æ’¬ßæÕ

‚¥¬„™â°“√§”π«≥¢π“¥μ—«Õ¬à“ß∑“ß ∂‘μ‘ ∑’Ë√–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπμå ·≈–§«“¡§≈“¥‡§≈◊ËÕπ±

5 ‡ªÕ√å‡ Á́πμå

Standard time
Normal time +
Allowance time

=

‡¡◊ËÕ n = ®”π«π§√—Èß¢Õß°“√®—∫‡«≈“∑’ËμâÕß°“√
N = ®”π«π§√—Èß¢Õß°“√®—∫‡«≈“®√‘ß¢Õß·μà≈–¢—ÈπμÕπ

°“√®à“¬¬“
X = ‡«≈“∑’Ë®—∫‰¥â„π·μà≈–§√—Èß¢Õß·μà≈–¢—ÈπμÕπ°“√

®à“¬¬“

   n =  40  N∑x2 - (∑X)2

   ∑x

2
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3.4.6 °”Àπ¥ªØ‘∑‘π°“√ —ß‡°μ (Sche-

dule the Observations) °”Àπ¥«à“ ®–∑” ÿà¡·∫∫

‡ªìπ√–∫∫ ‚¥¬°“√ —ß‡°μ∑ÿ° 5 π“∑’ (fixed interval

work sampling) „π™à«ß‡«≈“∑”°“√

3.4.7 ∑”§«“¡‡¢â“„®°—∫ºŸâ∂Ÿ° —ß‡°μ

(Inform the Personnel) ‚¥¬Õ∏‘∫“¬∂÷ß«—μ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“ —¥ à«π‡«≈“∑’Ë„™â„π°“√∑”ß“π Õ∏‘∫“¬¢—ÈπμÕπ

·≈–ª√–‚¬™πå¢Õß°“√»÷°…“

3.4.8 ∫—π∑÷°¢âÕ¡Ÿ≈¥‘∫ (Record the

Raw Data) ‚¥¬ºŸâ∑’Ë∑”°“√»÷°…“°“√∑”ß“π μâÕß¡’

§«“¡¬ÿμ‘∏√√¡ ‰¡à§‘¥‰«â≈à«ßÀπâ“ ∫—π∑÷°‡Àμÿ°“√≥åμ“¡

∑’Ë‡°‘¥¢÷Èπ®√‘ß ·≈– “¡“√∂μ—¥ ‘π„®‰¥â«à“ ‡Àμÿ°“√≥å∑’Ë

‡°‘¥¢÷Èπ‡ªìπ°‘®°√√¡„¥ ∑”°“√ —ß‡°μºŸâªØ‘∫—μ‘ß“π∑’Ë∑”

Àπâ“∑’Ë„π°“√„Àâ∫√‘°“√®à“¬¬“∑ÿ° 5 π“∑’ ‚¥¬‡√‘Ë¡®“°

°‘®°√√¡¢Õß§π·√° ·≈â«∫—π∑÷°„π·∫∫‡°Á∫¢âÕ¡Ÿ≈ ®“°

π—Èπ  —ß‡°μºŸâªØ‘∫—μ‘ß“π§πμàÕ Ê ‰ªμ“¡≈”¥—∫ ®π‰¥â

®”π«π§√—Èß∑’Ë¡“°‡æ’¬ßæÕ

3.4.9  √ÿª¢âÕ¡Ÿ≈ (Summarize the

Data) ‡ªìπ°“√ √ÿª¢âÕ¡Ÿ≈ —¥ à«π¢Õß‡«≈“∑’ËºŸâ∂Ÿ°

 —ß‡°μÿ„™â„π°“√∑”ß“π„π·μà≈–°‘®°√√¡ ‡ª√’¬∫‡∑’¬∫

°—∫®”π«π§√—Èß∑—ÈßÀ¡¥∑’Ë∑”°“√ —ß‡°μ

4. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈– ∂‘μ‘∑’Ë„™â  „™â

descriptive statistic ‰¥â·°à ®”π«π√âÕ¬≈– §à“‡©≈’Ë¬

·≈– analytical statistics ‰¥â·°à independent

student t-test

5. ¢—ÈπμÕπ«‘∏’°“√∑”ß“π∫√‘°“√®à“¬¬“

ºŸâªÉ«¬πÕ° „πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ° æ∫«à“¡’

¢—ÈπμÕπ°“√ªØ‘∫—μ‘ß“π∑—ÈßÀ¡¥ 6 ¢—ÈπμÕπß“π¬àÕ¬

(element) ‡ªìπ«ß®√ß“π∑’Ë‡°‘¥¢÷Èπ´È” Ê °—π ‡√‘Ë¡μ—Èß·μà

1) ß“π¬àÕ¬°“√√—∫„∫ —Ëß·≈–μ‘¥ μ‘°‡°Õ√å§‘« ´÷Ëß‡ªìπ

°‘®°√√¡∑’Ë¥”‡π‘π‡°’Ë¬«°—∫°“√√—∫„∫ —Ëß¬“ ·≈–°“√„Àâ

≈”¥—∫§‘«°“√√Õ√—∫¬“·°àºŸâªÉ«¬ ‚¥¬‡®â“Àπâ“∑’Ë‡¿ —™°√√¡

2) ß“π¬àÕ¬°“√æ‘¡æå„∫ —Ëß¬“ ´÷Ëß‡ªìπ°‘®°√√¡∑’Ë

¥”‡π‘π‡°’Ë¬«°—∫°“√§’¬åÀ¡“¬‡≈¢ª√–®”μ—«ºŸâªÉ«¬≈ß

¢âÕ¡Ÿ≈ºŸâªÉ«¬ æ‘¡æå™◊ËÕ¬“ ®”π«π¬“ «‘∏’∫√‘À“√¬“  √ÿª

§à“¬“ ·≈–∫—π∑÷°°“√®à“¬¬“‚¥¬‡¿ —™°√  3) ß“π¬àÕ¬

°“√®—¥°“√©≈“°¬“„Àâμ√ß°—∫„∫ —Ëß¬“ (matching)

´÷Ëß‡ªìπ°‘®°√√¡∑’Ë¥”‡π‘π‡°’Ë¬«°—∫°“√μ√«®©≈“°¬“„Àâ

μ√ß°—∫„∫ —Ëß¬“‚¥¬‡®â“Àπâ“∑’Ë‡¿ —™°√√¡  4) ß“π¬àÕ¬

°“√®—¥¬“·≈–μ‘¥©≈“°¬“ ´÷Ëß‡ªìπ°‘®°√√¡∑’Ë¥”‡π‘π

‡°’Ë¬«°—∫μ√«® Õ∫«à“™◊ËÕºŸâªÉ«¬μ√ß°—π∑—Èß´Õß¬“·≈–

„∫ —Ëß¬“ μ‘¥©≈“°¬“ À¬‘∫¬“∑”°“√®—¥¬“ °√≥’

¬“‡¡Á¥ ∑”°“√π—∫¬“„Àâª√‘¡“≥‡∑à“°—∫∑’Ë√–∫ÿ‰«â °√≥’

¬“πÈ” „Àâμ‘¥©≈“°¬“ ·≈–°√≥’¬“§√’¡ „Àâ„ à„π´Õß

¬“‚¥¬‡®â“Àπâ“∑’Ë‡¿ —™°√√¡  5) ß“π¬àÕ¬°“√μ√«®

 Õ∫§«“¡∂Ÿ°μâÕß¢Õß¬“∑’Ë®—¥ ÷́Ëß‡ªìπ°‘®°√√¡∑’Ë

¥”‡π‘π‡°’Ë¬«°—∫μ√«® Õ∫™◊ËÕºŸâªÉ«¬„π„∫ —Ëß¬“°—∫

©≈“°¬“ μ√«® Õ∫¬“«à“ μ√ß°—∫©≈“° μ≈Õ¥®π«‘∏’

∫√‘À“√¬“ °“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß¬“ (drug inter-

action) ‚¥¬‡¿ —™°√ ·≈– 6) ß“π¬àÕ¬°“√‡√’¬°™◊ËÕ

·≈–„Àâ§”·π–π”°“√„™â¬“ ÷́Ëß‡ªìπ°‘®°√√¡∑’Ë¥”‡π‘π

‡°’Ë¬«°—∫‡√’¬°™◊ËÕºŸâªÉ«¬¡“√—∫¬“æ√âÕ¡„Àâ§”·π–π”

°“√„™â¬“ μ“¡¡“μ√∞“π°“√ àß¡Õ∫¬“ ·≈–À¬‘∫¬“∑’Ë

∫√√®ÿÕ¬Ÿà„π´Õß„ à∂ÿß¡Õ∫„ÀâºŸâªÉ«¬‚¥¬‡¿ —™°√

‡¡◊ËÕ n = ®”π«π§√—Èß¢Õß°“√ —ß‡°μ (the number of
observations)

Z = §à“∑“ß ∂‘μ‘∑’Ë§«“¡‡™◊ËÕ¡—Ëπ 95 ‡ªÕ√å‡´Áπμå = 1.96
P = °“√ª√–¡“≥°“√‡∫◊ÈÕßμâπ¢Õß —¥ à«π¢Õß‡«≈“

∑’Ë„™â‰ª°—∫°“√ªØ‘∫—μ‘ß“π„¥ß“πÀπ÷Ëß (the pre-
liminary estimate of the proportion of time
spent performing a particular activity)

Q =  —¥ à«π¢Õß‡«≈“∑’Ë„™â‰ª°—∫°“√∑”ß“π∑’ËπÕ°
‡Àπ◊Õ®“°°“√ªØ‘∫—μ‘ß“π P = 1-P

h = §à“§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë¬Õ¡√—∫‰¥â (acceptable
error) „π∑’Ëπ’È °”Àπ¥∑’Ë√âÕ¬≈– 5

   n =  Z2
 PQ
 h2
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º≈°“√«‘®—¬

1. ‡«≈“¡“μ√∞“π°“√∑”ß“π „πß“π

∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ° μ“√“ß 1 · ¥ß‡«≈“

¡“μ√∞“π°“√®à“¬¬“μàÕ 1 „∫ —Ëß¬“¢Õß∫ÿ§≈“°√∑’Ë

∑”ß“πÕ¬ŸàÀâÕß®à“¬¬“ºŸâªÉ«¬πÕ°¢Õß‚√ßæ¬“∫“≈

√âÕ¬‡ÕÁ¥ „™â‡∑§π‘§°“√À“‡«≈“¡“μ√∞“π‚¥¬°“√®—∫

‡«≈“°“√∑”ß“π®à“¬¬“ºŸâªÉ«¬πÕ° ´÷Ëß‡∑à“°—∫ 2.66

π“∑’ ‡«≈“¡“μ√∞“π·μà≈–¢—ÈπμÕπ°“√®à“¬¬“ ‰¥â

·°à °“√√—∫„∫ —Ëß·≈–„Àâ≈”¥—∫§‘« °“√æ‘¡æå„∫ —Ëß¬“

°“√®—¥©≈“°¬“„Àâμ√ß°—∫„∫ —Ëß¬“ °“√®—¥¬“·≈–

μ‘¥©≈“°¬“ °“√μ√«® Õ∫¬“ ·≈–°“√‡√’¬°™◊ËÕ·≈–

„Àâ§”·π–π”°“√„™â¬“ ‡∑à“°—∫ 0.21, 0.46, 0.18,

1.07, 0.36, ·≈– 0.38 π“∑’ μ“¡≈”¥—∫

μ“√“ß 1 ‡«≈“¡“μ√∞“π„π¢—ÈπμÕπ°“√®à“¬¬“μàÕ 1 „∫ —Ëß¬“ (‚¥¬‡©≈’Ë¬ 1 „∫ —Ëß¬“¡’¬“ 4 √“¬°“√)

1 3

®”π«π 2 §à“‡∫’Ë¬ß‡∫π 5

§√—Èß∑’Ë ‡«≈“ª°μ‘ ¡“μ√∞“π¢Õß 4 (2+4)

®—∫‡«≈“ ‡©≈’Ë¬ ‡«≈“∑’Ë®—∫‰¥â ‡«≈“‡º◊ËÕ ‡«≈“¡“μ√∞“π

°‘®°√√¡ (§√—Èß) («‘π“∑’) («‘π“∑’) («‘π“∑’) («‘π“∑’)

1. °“√√—∫„∫ —Ëß·≈–„Àâ≈”¥—∫§‘« 147 10.96 1.25 1.64 12.60 (0.21 π“∑’)
2. °“√æ‘¡æå„∫ —Ëß¬“ 455 24.06 8.73 3.61 27.67 (0.46 π“∑’)
3. °“√®—¥°“√©≈“°¬“„Àâμ√ß°—∫„∫ —Ëß¬“ 115 9.47 1.29 1.42 10.89 (0.18 π“∑’)
4. °“√®—¥¬“·≈–μ‘¥©≈“°¬“ 338 55.92 4.32 8.39 64.31 (1.07 π“∑’)
5. °“√μ√«® Õ∫¬“ 528 18.96 5.31 2.84 21.80 (0.36 π“∑’)
6. °“√‡√’¬°™◊ËÕ·≈–„Àâ§”·π–π”Õ¬à“ßßà“¬ 338 19.56 5.87 3.36 22.92 (0.38 π“∑’ )

√«¡‡«≈“¡“μ√∞“π°“√®à“¬¬“μàÕ 1 „∫ —Ëß¬“ 160.19 (2.66 π“∑’)

2. ‡«≈“°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬ ≥ ß“π

∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ° °“√À“√–¬–‡«≈“„π°“√

√Õ√—∫¬“¢ÕßºŸâªÉ«¬ ‚¥¬∫—π∑÷°‡«≈“‡√‘Ë¡®“°√—∫„∫ —Ëß

¬“®π∂÷ß®à“¬¬“„ÀâºŸâªÉ«¬ ®“°®”π«π„∫ —Ëß¬“ 5687

„∫ —Ëß æ∫«à“ ‡«≈“‡©≈’Ë¬„π°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬

‡∑à“°—∫ 11.34±6.48 π“∑’ ‡«≈“‡©≈’Ë¬„π°“√√Õ√—∫¬“

¢ÕßºŸâªÉ«¬™à«ß‡™â“‡∑à“°—∫ 14.34±7.86 π“∑’ ·≈–

‡«≈“‡©≈’Ë¬„π°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬™à«ß∫à“¬‡∑à“°—∫

9.61±6.53 π“∑’ ‡¡◊ËÕ»÷°…“§«“¡·μ°μà“ß¢Õß‡«≈“

‡©≈’Ë¬„π°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬„π™à«ß‡™â“·≈–™à«ß

∫à“¬ æ∫«à“ ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p<0.05) ¥—ß· ¥ß„πμ“√“ß 2

μ“√“ß 2 √–¬–‡«≈“∑’Ë„™â„π°“√√Õ√—∫¬“®”·π°μ“¡™à«ß‡«≈“

™à«ß‡™â“ ™à«ß∫à“¬

√“¬°“√ (8.30-12.00 π.) (13.00-16.30 π.) √«¡™à«ß‡™â“·≈–™à«ß∫à“¬

®”π«π„∫ —Ëß∑’Ë®—∫‡«≈“ 4652 1035 5687
    √Õ√—∫¬“ („∫ —Ëß¬“)
§à“‡©≈’Ë¬‡«≈“√Õ√—∫¬“(π“∑’)a 14.34 9.61 11.34
§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π 7.86 6.53 6.48
    ‡«≈“√Õ√—∫¬“ (π“∑’)

ap < 0.05 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‡«≈“√Õ√—∫¬“√–À«à“ß™à«ß‡™â“·≈–™à«ß∫à“¬¥â«¬ ∂‘μ‘ independent-samples t-test.
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„π°“√‡√’¬°™◊ËÕ·≈–„Àâ§”·π–π”°“√„™â¬“‡∫◊ÈÕßμâπ¡’

§à“‡∑à“°—∫ 0.38 π“∑’ ‚¥¬¿“æ√«¡·≈â« ‡«≈“

¡“μ√∞“π¢Õß°“√∫√‘°“√®à“¬¬“μàÕ 1 „∫ —Ëß‡∑à“°—∫

2.66 π“∑’ „°≈â‡§’¬ß°—∫°“√»÷°…“¢ÕßπâÕ¬·≈–

§≥–8 ´÷Ëß∑”°“√»÷°…“√–¬–‡«≈“∑’Ë„™â„π°“√®à“¬¬“

„π·μà≈–¢—ÈπμÕπ¢Õß°“√®à“¬¬“ºŸâªÉ«¬πÕ° ‚√ß-

æ¬“∫“≈π§√æπ¡ ‚¥¬„™â«‘∏’°“√®—∫‡«≈“‚¥¬μ√ß

æ∫«à“ ‡«≈“∑’Ë„™â„π°√–∫«π°“√®à“¬¬“√«¡∑ÿ°¢—ÈπμÕπ

‡∑à“°—∫ 2.21 π“∑’μàÕ„∫ —Ëß¬“ 1 „∫ —Ëß

√–¬–‡«≈“„π°“√√Õ√—∫¬“‡©≈’Ë¬¢ÕßºŸâªÉ«¬πÕ°

‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥‡∑à“°—∫ 11.34±6.48 π“∑’

´÷Ëß√–¬–‡«≈“„π°“√√Õ√—∫¬“„π™à«ß‡™â“‡∑à“°—∫ 14.34±

7.86 π“∑’ ·≈–√–¬–‡«≈“„π°“√√Õ√—∫¬“„π™à«ß∫à“¬

‡∑à“°—∫ 9.61±6.53 π“∑’ ‚¥¬∑”°“√‡°Á∫¢âÕ¡Ÿ≈®“°

®”π«π„∫ —Ëß¬“ 5687 „∫ ÷́Ëß®–‡ÀÁπ«à“‡«≈“‡©≈’Ë¬„π

°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬¡’§à“πâÕ¬°«à“‡«≈“¡“μ√∞“π

¢Õß‚§√ß°“√æ—≤π“¡“μ√∞“π‚√ßæ¬“∫“≈ (æ.».

2540)1 ∑’Ë°”Àπ¥‰«â«à“ ‡«≈“∑’ËºŸâªÉ«¬√Õ√—∫¬“‰¡à§«√

‡°‘π 20 π“∑’ Õ¬à“ß‰√°Áμ“¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫‡«≈“

¡“μ√∞“π¢Õß°“√®à“¬¬“ ´÷Ëß‡ªìπ‡«≈“°“√∑”ß“π

¢ÕßºŸâªØ‘∫—μ‘ß“π (2.66 π“∑’) °—∫√–¬–‡«≈“°“√

√Õ√—∫¬“¢ÕßºŸâªÉ«¬ (11.34 π“∑’) æ∫«à“ √–¬–‡«≈“

°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬¡“°°«à“‡«≈“¡“μ√∞“π°“√

∑”ß“π¢Õß∫ÿ§≈“°√∂÷ß 8.68 π“∑’ ´÷ËßÕ“®¡’ “‡Àμÿ

¡“®“°æƒμ‘°√√¡°“√∑”ß“π¢Õß∫ÿ§≈“°√ ‚¥¬®“°

°“√»÷°…“æ∫«à“  —¥ à«π‡«≈“°“√∑”ß“π¢Õß∫ÿ§≈“°√

√Ÿª 1  —¥ à«π‡«≈“°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡ ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°

3.  —¥ à«π‡«≈“∑’Ë„™â„π°“√∑”ß“π∫√‘°“√

®à“¬¬“ºŸâªÉ«¬πÕ°  À“ —¥ à«π„π°“√∑”ß“π¢Õß

‡®â“Àπâ“∑’ËÀâÕß®à“¬¬“ºŸâªÉ«¬πÕ°‚¥¬„™â«‘∏’°“√ ÿà¡ß“π

®“°°“√ ÿà¡ß“π 1750 §√—Èß (§‘¥‡ªìπ√âÕ¬≈– 100) æ∫

 —¥ à«π‡«≈“„π°“√∑”ß“π‚¥¬®”·π°‡ªìπ  1) °‘®°√√¡

„Àâ∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°‚¥¬μ√ß  2) °‘®°√√¡ π—∫

 πÿπ°“√®à“¬¬“ºŸâªÉ«¬πÕ° ·≈– 3) °‘®°√√¡∑’Ë‰¡à

°àÕ„Àâ‡°‘¥º≈ß“π ‡∑à“°—∫√âÕ¬≈– 59.20, 12.34, ·≈–

28.45 μ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª 1

 √ÿª·≈–«‘®“√≥åº≈

°“√»÷°…“§√—Èßπ’È ‡ªìπ°“√»÷°…“«‘®—¬∑’Ë¡’®ÿ¥

¡ÿàßÀ¡“¬‡æ◊ËÕ»÷°…“°“√∑”ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬

πÕ°·≈–«—¥°“√∑”ß“π¢Õß∫ÿ§≈“°√‡¿ —™°√√¡‚¥¬

«‘∏’°“√®—∫‡«≈“·≈–«‘∏’°“√ ÿà¡ß“π ‡æ◊ËÕ„™â„π°“√«—¥

‡«≈“¡“μ√∞“π°“√∑”ß“π ‡«≈“°“√√Õ√—∫¬“ ·≈–

«—¥ —¥ à«π¢Õß‡«≈“∑’Ë„™â‰ª„π°“√∑”ß“π¢Õß∫ÿ§≈“°√

‡¿ —™°√√¡

º≈°“√»÷°…“‡«≈“¡“μ√∞“π°“√∑”ß“π ¢Õß

∫ÿ§≈“°√„πÀâÕß®à“¬¬“ºŸâªÉ«¬πÕ° ‚¥¬„™â°“√®—∫‡«≈“

°“√∑”ß“πμàÕ„∫ —Ëß¬“ 1 „∫ æ∫«à“ ‡«≈“¡“μ√∞“π„π

°“√√—∫„∫ —Ëß¬“·≈–μ‘¥ μ‘°‡°Õ√å§‘«¡’§à“‡∑à“°—∫ 0.21

π“∑’ „π°“√æ‘¡æå„∫ —Ëß¬“¡’§à“‡∑à“°—∫ 0.46 π“∑’ „π

°“√®—¥©≈“°¬“„Àâμ√ß°—∫„∫ —Ëß¬“ ¡’§à“‡∑à“°—∫ 0.18

π“∑’ „π°“√®—¥¬“·≈–μ‘¥©≈“°¬“¡’§à“‡∑à“°—∫ 1.07

π“∑’ „π°“√μ√«® Õ∫¬“¡’§à“‡∑à“°—∫ 0.36 π“∑’ ·≈–

°‘®°√√¡ π—∫ πÿπ
°“√®à“¬¬“ºŸâªÉ«¬πÕ°

√âÕ¬≈– 12.34

°‘®°√√¡∑’Ë‰¡à°àÕ„Àâ‡°‘¥º≈ß“π
√âÕ¬≈– 28.45

°‘®°√√¡„Àâ∫√‘°“√
®à“¬¬“ºŸâªÉ«¬πÕ°‚¥¬μ√ß

√âÕ¬≈– 59.20



98  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

‡¿ —™°√√¡ ∑’Ë‰¡à°àÕ„Àâ‡°‘¥º≈ß“π Ÿß∂÷ß√âÕ¬≈– 28.45

¢Õß‡«≈“°“√∑”ß“π∑—ÈßÀ¡¥ ·≈–/À√◊ÕÕ“®‡°‘¥®“°

«‘∏’°“√∑”ß“π∫“ß¢—ÈπμÕπ ÷́Ëß‡ªìπ≈—°…≥–§Õ¢«¥‡ªìπ

 “‡Àμÿ„Àâ‡°‘¥§«“¡≈à“™â“„π°“√∑”ß“π ¥—ßπ—Èπ ‚Õ°“ 

ª√—∫ª√ÿß‡æ◊ËÕ≈¥‡«≈“√Õ√—∫¬“¢ÕßºŸâªÉ«¬  “¡“√∂

¥”‡π‘π°“√‰¥â‚¥¬°“√°”®—¥À√◊Õ≈¥‡«≈“∑’Ë‰¡à°àÕ„Àâ‡°‘¥

º≈º≈‘μ¢Õß∫ÿ§≈“°√ºŸâªØ‘∫—μ‘ß“π À√◊Õª√—∫‡ª≈’Ë¬π

¢—ÈπμÕπ«‘∏’°“√∑”ß“π„À¡à

¢âÕ‡ πÕ·π–

¢âÕ‡ πÕ·π–√Ÿª·∫∫°“√®à“¬¬“„πÕπ“§μ∑’Ë

∑”„Àâ√–¬–‡«≈“„π°“√√Õ√—∫¬“≈¥≈ß°«à“ªí®®ÿ∫—π ´÷Ëß

Õ“®®– “¡“√∂¥”‡π‘π°“√‰¥â¥—ßπ’È

1. ®—¥ª√–™ÿ¡™’È·®ß¢âÕ¡Ÿ≈ —¥ à«π‡«≈“∑’Ë‡ ’¬‰ª

‚¥¬‰¡à°àÕ„Àâ‡°‘¥º≈ß“π ‡æ◊ËÕ¢Õ§«“¡√à«¡¡◊Õ„Àâ≈¥

‡«≈“¢Õß°‘®°√√¡ à«πμ—«·≈–°“√‰¡àÕ¬Ÿà„πß“π≈ß

2. æ—≤π“‡®â“Àπâ“∑’Ë∑’Ë¬—ß¢“¥∑—°…–„π°“√

∑”ß“πÀ√◊Õ∑”ß“π™â“ ‡æ◊ËÕ„Àâ∑”ß“π‰¥âμ“¡‡«≈“À√◊Õ

‡√Á«°«à“‡«≈“¡“μ√∞“π

3. ª√—∫ª√ÿß·°â‰¢ªí≠À“„π°“√ªØ‘∫—μ‘ß“π

‡æ◊ËÕ≈¥§«“¡≈à“™â“∑’Ë‡°‘¥¢÷Èπ ‚¥¬æ∫«à“ ¢—ÈπμÕπ∑’Ë

‡°‘¥°“√√Õ¡“° §◊Õ ¢—ÈπμÕπ°“√®—¥¬“ ´÷Ëß®“°°“√

À“‡«≈“¡“μ√∞“π·≈– —¥ à«π¢Õß°“√∑”ß“πæ∫

«à“°“√®—¥¬“„™â‡«≈“∂÷ß 1.07 π“∑’ ‚¥¬‡ªìπ¢—ÈπμÕπ

∑’Ë∑”„Àâ‡°‘¥¢âÕ®”°—¥ (rate limiting step) ¢Õß

¢∫«π°“√®à“¬¬“ºŸâªÉ«¬πÕ° ®“°°“√π”‚ª√·°√¡

§Õ¡æ‘«‡μÕ√å¡“™à«¬®”≈Õß‡Àμÿ°“√≥å„π°“√∑”ß“π

æ∫«à“ ·π«∑“ß°“√≈¥‡«≈“„π°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬

§◊Õ °“√‡æ‘Ë¡‡®â“Àπâ“∑’Ë®—¥¬“®“° 3 ‡ªìπ 4 §π ®–¡’

º≈„Àâ®”π«π§‘«≈¥≈ß √–¬–‡«≈“„π°“√√Õ√—∫¬“®“°

11.34 π“∑’ ®–≈¥≈ß‡À≈◊Õ 3.04 π“∑’ ‚¥¬ “¡“√∂

≈¥‡«≈“°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬‚¥¬‡©≈’Ë¬‰¥â 8.29 π“∑’

(· ¥ß„π√Ÿª 2) Õ¬à“ß‰√°Áμ“¡ ∂â“Àπà«¬ß“π¡’¢âÕ

®”°—¥„π°“√‡æ‘Ë¡®”π«π∫ÿ§≈“°√®—¥¬“ Õ“®æ‘®“√≥“

‡æ‘Ë¡®”π«π∫ÿ§≈“°√‡©æ“–™à«ß‡«≈“∑’Ë¡’ºŸâªÉ«¬√Õ√—∫

∫√‘°“√¡“°

√Ÿª 2¿“æ®”≈Õß‡Àμÿ°“√≥å„π°“√∑”ß“π®“°‚ª√·°√¡§Õ¡æ‘«‡μÕ√å
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