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DIrJlhl NgNLNE]I NT A1l ce]
Ekngndi NGNLAEEeJLNLT KQ

LTO/LAEeIJLNNBRMEAGHT NT A4
| Ng NOweE g i En I
OO E| N] KNEGENKHQT NELnEEé:
LSNenAGT nNEOf Ol nr ENhR&NnRI OEI
I SNéel NJoeé oN®y keI TEALRBEELEnI gl § T
ENKI N6eKNNI g PGI NLnEeJ KO| OfF
&7 KK] NGRL OY RO | Al rhl pdINE A
GE 021 Social Sciences in Everyday Life A4

Prerequisite : None
O Cmazial phenomena in everyday life; application of cor
knowledge in the Social Sciences for the understanding a
occurrences; changes in Thai society in relations to global
problemsha tmodern world.
&ectu@ours, Prabiicer, Self SMbdyraeck

GE 022 World Civilization A4
Prerequisite : None
O (Hwstorical development of thoughts of Eastern and W
of political, economic, social, and cultural dgmeasioyartndiaahi
literature, philosophy, and religion; their influences on Thai
&ectu@ours, Prabficer, Self Study Gvieelrs



LT . 231 nlj aqbk NLNr EOlI hk 6 3&t4C
| Ng NTQEE®R Jii Enl 1T OO
OGO NJOG| RODNENBEEID ANk NET K
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61T eé61 6k] NOj] KEKNIT T &I ENKI AhI
61 Nr I @&l eKO@J““@E]cegjamwNoj gl gen
&1 KK] NGRL OB RO 64§ &rml] hINE A
GE 104 Man and Environment A4

Prerequisite : None
The formation of human beings, the equilibrium of n¢
knowledge relates to planisaisdthe study efceacimic and ci
evolution, the development of sciences and technology
environment and ecology, thinking process and decision me
of natural resources.
&ectu@@ours, Acacd hour, SelldBadyaeck

LL. (LAEeJOKNI AhT 1T KKJclj] 3I&Bt4
| Ng NTaEEm®R Fii Enl 1T OO
OO E|I Nel NJo6] RTINelELAEE]
LNLT NOI NT nEKKJOENKKNGKkNnT 1 DF
| Pé€ént ﬁTl-cﬁrérmpé_r’LEﬂEmN“Toaﬁ q LA T hinmd
| AnhT 1T KKJél Ecel j _

GE 302 Thai Society and Culture A4

Prerequisite : None

Studying the formation okfihdihsoactors that detel
characteristics eécmuoonic politedajion, rite, playifige@is, dral
arts, music, trends to structure of Thai society in the present
that continuous from Thiai Swcjgdgt, including trend of change
and culture.

&ectu@ours, Prabficer, Self SAdusuraeck
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CM B2 Sufficiency Economy and Sustainable Dev 338

Prerequisite : None

Definition, background, conditions and majena@gpect
economy concept; its relations to and impact on sustainable
emphasis on Thailand.

&ectubhours, Pra@ficers, Self S@dyraeek
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EC 101 Economics in Daily Life and Operations AB+4

Prerequisite : None

This course aims to study the meaning and import
Operatiororirmics. Economy Evolution, Inflation, Deflation,
Government roles in daily life economy, financial economics
operation are also included. This course will help to underst
life behaviol®w to the economy changes as well as able to
operating their own businesses in the future.

&ectul@ours, Pradficer, Self Sa0uyuraeek
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ExknnJl AgA®ONn| j LNLT KQ]
LT/ /317 nlj QEAT él NIJENJIT NE 3®Bt#4

| Ng NT@Erj Fi Enl T OO
OQME| N6GEnrjJ Il EAT LT T KAT i N
JInljJaQEAT LNk] NAT T Kin Ok NT N GHI |
hTTKAOKNI NGLNkKk] NOT ARE&I Ecel j
& T KXHONTGHRA T NOO. Ognn )i nsNITE
GE 011 Man and Arts Appreciation A4

~ Prerequisite : None
O @éxthetics in arts; arts development amdimsnelifdom
dramatic art and visual art; arts appreciation; analysis and cr
arts.
&ectuBhours, Prabficer, Self Shdyurseck

GE 012 Psychology and Human Behaviour AB+4
Prerequisite : None
Perspectives in behavior; biological foundations
development; mental processes; personality; health behavia
&ectu@ours, Prabficer, Self SAdusuraeck
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GE 013 Health for Life A@e6

Prerequisite : None

O @6ncepts in health, health management, health

emphasis on principles of physical educa#tan hesdtkatidn,
science, and public health; exercise for health; nutrition and
and eradication; physical fitness test and assessment; first
and sports injury, drug abuse, accidesnsantiechaodr aaosmitt
diseases; provideoig Gation

&ectuBolg Pract@ours, Self Siiyiraeek

LT 6.LNk|] NEAT él NJeNhLKON 3&Zp
| Ng NT@gEE®R i Enl T OO
OQME| Nel NJIINjé&FrELNK] NOJ
EKNT T TENKélFrEENKLKONELKKE Ot
ENKL KON E L@(«Mloréﬁm\m NN B NOE BKede J &
intkei NJeNn Ok N I,NjKOGL’nE
&7 KIg T NG&HET NG B a/m Ep BIE B
GE 180 Art and Creative Thinking AR

Prerequisite : None
O €finition of art; gearesadistic creation process; cre
elements; problems of artistic creation and their solutions; pr:
shapes, painting, colouring, and spacing; artistic compositic
techniques; creatigstiofvantk.
&ectu@our, Pra@eurs, Self Si@iyuraeek

LL. :LNLT KOk NLNk] NOI'nE|] 3226
| NG NTQEE®R i Enl T OO

OOME|I NGERArj I EAT ENKKOBGENE

I AEl NENKLRDrFELNKOKkNIT !l jqLn.

LT NHAGENKEOSG L KI gENEOLNEEéJOOKNE

TkKIheT ENKhASNKEgHnI NTE LAEeJ !

&T KB NGEIETI N6Q B O/ EP BIE B(
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GE 304 Liberal Arts of Intellectuals A@e6

Prereqge@siiNone

The study ofteetfgnition, recognition of others, te
strategies ofesmifjnition and recognition of others, skills of ¢
human relation, personality development, skill of thinking a
political problem analyzing including awareness of public pr
in society with happiness

&ectuBhours, Prabficers, Self Sindyraeck

LDL. ¢ KNI AT NLNLT KOk NI Ah 3Bt4

| NG ND@eEg hi Enl 1
OLNE| N] KNI AT NLNLT Kaeéel NJ &
EntTAREG| RT I NHNEAEKOLJIA] 1 Jr
L] NIDIEEKINN | T ENKS ) knrjl O] kE
OKnj T KOBTNELIi{j NI 8LKI gEN& OENK
&1 K3 NG B0t INGOIOBD h/h EP BIE B

GE 305 History and Development of Lanna A4
Prerequisite : None
The study of historical development of Lanna be
establishment,during the Kingdom period, Lanna under Bu
Siamese protectors and the annexation of Lanna into i
economic, political, and cultural changes of Lansagi@cdriben
political, and cultural situations of contemporary Lanna.
&ectu@ours, Prabfioer, Self SA0uyuraeek
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GE 031 Thai Language Usage @B

Prerequisite : None

Practice of listening and reading for main ideas; anz
text from listening and reading; speaking for giving infori
opinions; senterttepaagr@ptiting; essay writing; documelt
argumentative and academic articles writing.

&ectu@holg Pract@ieours, Self Sillyiraeek

LT 2/ij NI NFA/EEKI 1 DRT gNT O 3208

| N§ NTOaJERAT Enl 1T OO0
OQ.M E| NjONOKkN-Qil B BEKCGEGAED 1 Dt |+ EN
6IjNNLjEn|L|NIENKHQIn EOf O
T K IhéV”LKNJLKeNEEKINTﬁETENK
&1 K NH NGEINEO 6 I BOH/MmEP BIE B(

GE 14 Fundamental English 1 A8
Prerequisite : None
O ®ractice of English for communicative purposes on
usage in everyday life contexts focusing on listehiny, sspka
English learning strategies.
&ectu@hours, Pradficers, Self Sitlyirareck

LT OCij NI NFAOEEk ]| 1+ DRT gNI O 630} 8]
| NgNTLAIH@ K Eh WE B 1 N

OOME|I NOKk NI t+ E Eg olj INO B & 'm FEIE d

6N INNLIEAT LT NI ENKHQT nNEOTf O

TklFhET OLKNIJLKONEEKI NOrR ENK B8 &

gl NT eKNEoeh©l ] n NENING REK |JOK I

gal NTT KRF6] RT 1 DRT gNT LSNI KAT

&1 KB NG BaInkrT INGOOBD h/h Ep IR B

GE 142 Fundamental English 2 630} 8)

Prerequis@@®41 Fundamental English 1
O ®ractice of English for communicative purposes on
English usage in everyday life contexts focusing on listenil
writing; English learning strategies; application of languiags ¢
accordance with the cultures of English speakers
&ectu@hours, Pra@ficers, Self Silliyiraeek



L P41 ij NI NFAEEK]| 6 9gINEI NTJ N 33@8

| Ng NTLhIE2% NF Eh hROE BIO| 1 N
O@MNE|I NeSNLAI T g6Gi NNh6NI O
6T é61 6k NO6HT 61 61 1 r EJBEKNIK I r
inE!lelKNanTqEQGETENKéKﬁj
&7 K1 NG B0nk INGOIOBD i/ EP BIE B

GE 241 English for Science and Technology 1 6511

Prerequisite : Ghrid&mental English 2

To study specific English vocabulary and structures
of language use relevant to Science and Technology, partic
skills for the purposes of applications for study, research ar
learniag a higher level.

&ectuBhours, Pra@dficers, Self Silliyiraeek
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AP 101 Agriculture for Life
Prerequisite : None
Evolution and importance of agdiwgitsity; ibithe eco

environmental factors affecting agricultural production; pla

control; livestock production, diseases and parasites contrt
utilizationagriculture; agricultural production systems; existe
its survival.

&ectul@ours, Prabficer, Self Sa0uyuraeek

T . /1 NTJ NLNLTKQO6!r RDrtgnl 3368
| Ng NTaEE®R Jii Enl 1T OO

O@BSNOIT Nh6KEOKNLNI T )] KNEF T

gl NT | KNESNI AT OARNKNLNLT KQOF



| KNBEDNQé@éekn] KAQT NELATT NOL Ny
GeJn@E I nT LNIEKKJIOj KEKNTTTnl

&7 KB NG Bk INEOOSD 6/ & p BIE B/
SC 101 Science for Life 3-8

Prerequisite : None

Origins of the Earth and life; evolution of life; biolc
introduction to astronomy, meteorology, natural resources,
use of nuclear energy for peace; the envirbonse chanaqadisu
in food; medication in everyday life; use of chemicals in indi
the environment; nanotechnology and its trend and applicati

&ectu@hours, Pra@diicers, Self Siliyirareck

| T. CENKi AhT NI NTJ NLNLT KQ 338
| NgNTGEER K Ent 1 0O

OCEXKNT I TENKOKA]T KOBT KKJ g N
Ok NGT é61 6kj Al fAr Ent CEI&@rm:LE'ElN@Ecd
] 0 & INdaidustial Ecojomys L Bnfodmationl Et.opamg) O |
(Molecular EcoBoig 1 1 h T NENKéI Ei NTJ NL
el EOT 61 6k] AGF T Ol KQOT iir Jn
6] KAKMANEEN] J T nl J Q61 Nr I ENKI NI
K;TéjLOENKee|e|eNheN|tjnTm
FT NeéT

&1 K N 5 \girityT INGOOBD /i & P Bl K B

SC 102 Devgiment of Science and Technology 6511

Prerequisite : None

Fsk 1 UgOjc _plgleOnpmacgq
scientific and technological development and economic ch
periods, namely, agricmitumg, aodustrial economy, informat
molecular economy; scientific development in terms of appl
medication; effects of software technology on medical i
advancement in medicine; protein anahgsihiodihéor medical
and treatment; human genomic development and bioinformr
indigenous wisdom in medication and its prospect in medica

&ectu@ours, Pradbicerrs, Self Silliyraeck



[ tENKLNDY €6l LNKI No6T Lo1 328
| Ng NTGEEm®R Fii Enl 1T OO
OQME| Néel NJKO®e1I DRI gNI 6Ent
6eKNI & ENKO &ONT nELNK
|. 7
L NKT NOT LT fArT ©l EENK ceh(Refejfedpd N J
KN] ENKT KKANI nEKJT NJKO| OT 7338l
ENTTNEI NgNENK
&T KN NGEETI NQ B a/m EP BIE B

GE 014 Information Searching for Academic Study 3226

Prerequisite : None

O @Ondamental knowledge of information; use of infor

aremphasis on the Internet access; access means of library
online databases on the Internet; use of search engines; in
how to make an effective use of desired information; citing
biblisgphies for academic papers.

&ectuBholg Prac@@ours, Self Shlliyiraeek

| F. /1 NLIT EKKJOT DRIET ol Gl 3&t4
| Ng NTagE®R i Enl T OO

OKOND 7 elJIJt NOKNENKLNr I LNKO

KAE| NoeKRrlFEélFJi NioT I KGQOEN

el NgNiO@i BRI Enl LKONEOKNT T | K
ghINTlKNéSNIﬁT

I K NGET T NeQ BO b/bh EP B E B

El 101 Basic Engineering in Daily Life AW+

Prerequisite : None

Electrical systethsagnmunication; use of electrical €
energy saving; use and maintenance of computer; use anc
and farm machineries; fundamental of construction, water :
environmental management in everyday life.

&ectu@@ours, Prabficer, Self Study &veeurs



| F . CT NT NUNKNOEArjI EAT I N 3&tM
| Ng NTaEEm®R Fii Enl 1T OO
O@®A NJLSNenGel EFNINKOI nhl
gnl NT ] KNESNI nl OENKE§®O| KN6J ¢
I NI NK@T NhOKRE®O®ENKT ’NNEH Ok NG
OEfRfrJ I EAT] NFATT KN] ENEENK EJ €
i O67T KNGijéelT NEFNINKOk NJ] N
&7 K NBE@HeETI NQ BO b/ S BEB(
El 102 Gemeal Aspects of Food and Drug WA+

Prerequisite : None

Importance of food; food consumption culture; techr
to food in everyday life; use of food beyond consumption; r
food enterprisg marketing; logistics and supply chain; nuti
il mujcbecOmdOkcbgagl cObmqg _
protection on nutrition and medicine.

&ectu@ours, Prabficer, Self Study &vieelrs
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RE 100 Renewable Energy for Everyday Life AW

Prerequisite : None

Fundamental of energy; energgneimati@spurces;
utilization in everyday life; energy and eneik@tioentalaem
energy consumption.

&ectu@@ours, Prabficer, Self Study &vieelrs
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31T Al NgGNO6 G1 NN

EkxknnJl NgNOETI

eJo5 6eJni DRI gNI 3 (36)
| NgNTQEER KT Enl 1 O

O OO GHIODIIIOK © NYEL NI N @ 1Dl @ ANTFFIL N

oKNLmBmKEK]muemuNKJ LMLIT) m@qnpahm““
&1 K31 NGEGETI N6 EBBG) o/ & 15 § B O

CH 50 Fundamental Chemistry ABO6
Prerequisite : None
Atomic Structure, stoichiometry, chemical bonding, f
solid and solution in relation with kinetics, chemicasegairiibou
chemistry.
(LectuBBours, Prabioeir, Self Sidyirs/week

e Jo6 | IGNT NENKoeJni DRI gNIT  1(81)
| Ng NTQEE®R i Ent 1 O
OO0O®OBIMIOl T ENKT NEI NTJ NL NL IOK«
] GNT n 1) MENUH@EQOE Nk FOL | 10 eeld IF I TE
TTNr]TKNTIL,Ng@)TjCN?ﬁI\TN(I : N&o B

EWH L OOk NSeJnk NTT K |
&1 KK] NGRT O ROL 6§ Bral) INE

CH 106 Fundamental Chemistry Laboratory 1 (1)
Prerequisite : None
The practical laesatoeluding: the scientific metho
practical techniques, stoichiometry, testing of cations and ¢
transition metals, determination of gas constant, colligative
law of reaction, chemimalieqbeke titration and organic cher
(Lectud®our, Pra@eurs, Self S@ioyr/week

IJI’L.E[J[UIL ELQT Arl o] O 3(235)

AN ..

i K K9 m; DéanErO[oGJI\EHthIH\E:bCNEéI
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PH 105 General Physics 1 3(235)
Prerequisites : None
Mechanicals, Temperature heat and kinetic t
Thermodynamics, Waves and sound.
&ectuBhours, Pradficers, Self Shoyraeek

106 WhL REL QT Ayl e O 3(235)
__LNgNTﬁm,mgmﬁDmD'r
OO@@miNo OJqérKR

Ol

PH 106 General Physics 2 @86
Prerequisites : PH 105 General Physics 1
Electrideelds, Magnetic fields, Electromagnetic wave

and physical optics, Modern physics.

&ectubours, Pra@ficers, Self Shdyraeek

eL010éekeOKkNLLSNIKATIT NLI  30(806)
| NgNieed B i Enl T O
KNJNT Ok Nél NJTntol RrtEEéI
UJPEEQQGnAT Ok NENK] KNjJ nET qF NT T N
( KKQ N ©EX T N6Q) B /A B 16 H MO K
MA . : Calculus for Engineering 1 3(B06)

Prerequisite: None

Limit and continuity of functions; derivatives of funct
integral of functions and application; mp@melaimiegnaitmm

&ectuBBours, Prabficer, Self Sbdysweek

eLD O0éekeéelOknOWLSNIKATIT NLI  30(806)
| Ng NE L Bk eEORIILA SNT k
| KOGENEKBENEFT ni AT T QLNJIA
Ol KEOKN] Kk NGOk Nj Kk ENKOj KIEIKNNH K«
KNTTO0gNEeénRI OOkNINITTNEKAKLN
( KKp N ©EE NQ BQ /i B 15 N KO k



el , 0 41

MA 4 Calculus for Engineering 2 3(B06)
Prerequisite: MA 103 Calculus for Enginee
Solutions of first and second order and ordinary diffe

Applications, Laplace transformations and inverse Laplact

integral in rectangular coordinate system, double integral in

andriple integral in rectangular coordinate system.
&ectuBhours, Prabficer, Self Shdyraeck

eRP39 LIJENKOGNEIFT ni1 nl 1 @Ok 30806)

| Ng NIGuB® é k €k h @OL SN

@ 1) KN nET Qél EBERNK A EME I
ENKeol Kk EITENKNIRKEFTQ 1 AT 1 qQLNJ
OERrj i EAT I E&EKelJIJt NOENKOG é Kk P*
OKNENKLAr T LNOT RIFT KO] OT 7T FNRr
113t NOK NENKSEGENnE&FEéNI OL SENRK
éKNéIE@eméﬁmMrﬁ®anélNjKer]

( KK Nj ©EEETI N6Q B /i B 15§ O K
MA 23¢ Differential Equations and Applications 3(806)

Prerequisite: MZalbddus for Engineering 2

Application of(Mdstr Ordinary Differential Equations
Circuits Mechanics and Heat Flow; Linear Ordinary Different
and Applicabout Electric Qitotids,of an Object, Motion of ¢
Motion of Maming Syséamd, Damped Free Motion; Applicati
Transform and Inverse Laplace T@iesfoinGibmuits and De
BearRartiéllifferen@uations for Solid and Fluid Mechanics F
Transfer Problems

&ectuBours, Prabficer, Self Sbdyraeck

LO2/ENKi AhT NT AEI NijN| NFn /@21)

| Ng NTOAPEG: N Ehh EBP| 6 gINIKNDN

LT O0210i NI NFAEEK]| 0¢

LT O0230ij NI NFAnEEK]| 6¢

O @A ISAK TN @ k ifi N |oell f N E KBHAET K N
TKNTTINELnEeA TTnNEOf
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LR 241 English Language Practice 1 / Q32-1)
Prerequise®4English for Science and Tet
GE 243 English for Agiculture 1 o
GE 245 English for Sosial Scienc
Vocabulaypressiang,grammar at the intermguiatéde
integrated skilsl in different social settings
&ectutour, Pradiueurs, Self Stinbpweek

Nij N NF A /qe21)
AEI I

=z

LAJ1I AT T Q& 7 KNT 1 ’
&|M@mwpmmﬁnm OL/hikE] NK B

LR 242 English Langudige Rrac /QB2-1)
Prerequisite : IER@Hsh language Practice 1
Vocabulaypressions, and gramniateatnauiete jensadtic

of integrated skills in different social settings

&ectuthour, Prad@iuweurs, Selfy@imuweek

LR 243 English Language Practice 3 /QB21)
Prerequisite : IE@Wsh Language Practice 2
Vocabulargkpression, and grammar at advanced |

integrated skill in business contexts

&ectut®ourPractiddours, Self Stinypweek



REO1 Renewable Energy IABO6)
Prerequisite : None
World, ASEAN community and Thailand energy s
energy resdi3was as petroleum oil, coal, and natural gas.
resources such as solar energy, Wiahiagggower, geothermal el
energy, fuel cell, biomass, biofuel, and energy system applic
& ecture 3 Bdtractice O hour, Self Study 6 hours/we

| BO® ENKOER] T Qi 71 NLI EKKJ 2348)
| N§ NTOAJERedAid Enl T O
OOD@@EENKI DRI gNIT T NEENKOG &
ENKO&R]TijNIi GNJ KT EKNIJIIh
EKNWHNEOKO] TnhOijNi Oj nl éxknr Of
I NEhONI OKkREBENEF h Ol
&T KIRPNGBU T N O 1 &Wonfrhl pdINE A
REO2 Energy Engineering Drawing 1 2 (Bd

Prerequisite : None

Fundamental of drawing; Lettering; orthographic pt
drawing; dimenssectingn; cross section; pictorial drawing;
develdgenewable energy assembly drawing.

&ecture 1 hour, Practice 3 hours, Self Study 3 hou

| P00 ENKO&enj I & 71 NLIT EKKJ 1)
| NGNT AEEénT Elnl E IOKB 10k
OCENX EG ©1 NL T EKKJ 1 ki EBNNTI M
oenj ITIINTNONKHEP N NET NERONT |
6T DRIET Ol 6Enrj I EAaT él Ji NiloHH



OKNENKESNIThT SNOIT nEOéESNLAY
| nh OOI NI SB&I![xIIﬂ@Né)ﬁ]\IEgKBéISBAIRﬁ!E

&T KR NGBU T N O1 8ok rhl P INE A
RE200 Energy Engineeving Pra 1 (84

Prerequisite : RE 102 Energy Engineering

An introduction to computer aided engineering f1
dimensions. Example of energy equipment and drawing
knowledge about comprgteshdlrawing programs. Coordini
positioning. Draw commands and other related command
section. Introduction to solid modeling and macro command

&ecture 0 hour, Practice 3 hours, Self Study 1 hou

| P00 F n#HIT KLNEKKA( 3286
| N§ NTeILE@/n.T1IEQO & ke Ok n |
OO e NhRgHNDRK ERNG®T KHRKIE G |EL BN
éerHﬁmﬁﬁfﬁE%Lmﬂmh@ﬁNéE@i@R@e
L E§IHE 6k L KL KK 0O« NoH T R 5o BKEK
ENKiﬁﬁﬁmmjmnGMNoGoeKoJ|Kﬁ
&T KNP NGBRU ET NO1 @onfrhl pdINE A
RE 201 Engineering Thermotlynamics @85

Preequisite :/MA&al€lus for Engiheering

Basic concept of thermodynamics, property of pur
conversation, tHdaerof thermodynamics and temperature sc
a pure substance, work and heat, therfmsdiavammic and its a|
the second law of thermodynamics, entropy and exergy, ther
cycle and refrigeration cycle, gas mixture and psychrometry.

(Lecturendurs, Prasticerr, Self Skluyurs/week)

| B00 et NST DREET ©I 334:b)
I NgN @agernnlEnIIO 5 _
OOMRT gNT celJt NOk NI n] EKHAQC

06&8n] T OT T celllIJt NOI E& KeelJIlJt NEKN(
J KnTlKnETnl1mmEmuuMNomumumw
Ol KN EES N ®NINFOdSINID T NL DK NI TKTNG@ENID LG
ENKOGENKIT FIOODERNING Ok NgT Nh L
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| K I hij n] §:I EKNET:[?H@eIiEJ Hj&l@ﬁl@ﬂ(mlﬂlﬂﬂ
KNTTIT nNEf OO ggtog[él-quQkEL

&1 Kzgjng\I]Bl@UrE NO1l®onArhl pAJINE
RE02 Basic Electrical 3 (B6

Prerequisite : None

Basic of electrical devices, Stanbdalihagldcrical inst
Electrical drawing, DC and AC circuit, Load estimation, Pow
Phasor diagram, Transformer, Electrical system and lighting,
three phase, Main feeder system,eEldistidaltiopowsystefh,gfi
system, Grounding system, Electrical safety roles, Electrical
electrical control system i.e. motor lighting controlling etc.

&ecture 2 hours, Practice 3 hours, Self Study 5 hot

1 BFO® 60eJnOkNgnl I NTjJ NI NEI 3346)

| N§ NTOaJERednii Enl 1T O
OAMNNhOI AT TNOGEEKELKONEOK N
ENKj K NT1T KAEENI 0gNRIFS1 k NEg
EKhoeéednl KN6TJ EnNj] O] KNINHE I F
LNKIFNITTKA] gqOogl NAh Ok N|] KNoijT &
67T DRIET ©1 6 EENKI JAEOKk NENKTMER
] GNENKN] Q&NLOT EEKNKNO &G b O
&T KINNBEBU &ET NO1®ondrhi pdINE

RE03 Chemistry and Biology in Energy Enginee 3 (B6

Prerequisite : None

Type, bond, structural and chemical properties of
used in biomass and biofuel energy, fundamental theory of (
(COD) Biochemical Oxygen Demand (BOD) Volatile Fatty
Solid(T&8Y ration in organic substance , type of microorgar
basic principle and reaction of fermentation and distillation i
of free fatty acid of raw material, esterification and transe
praluction

&ecture 2 hours, Practice 3 hours, Self Study 5 hot
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FE 204 Engineering Fluid Mechanics @86
Prerequisite : MAaltO8is for Engineering 1
Fundamental coRodpisoperty of fluid, fluid static, Kine

flow, Bernoulli and energy equaticanatgsiseritow of incblafha

in pipes, dimensional analysis and dynamic similarity, resisl
drag and dynamic lift, Flow measurement and fluid machine
&ecture 2 hours, Practice 3 hours, Self Study 5 hot

| PB@BOENKGenj Il 6] KOBKIeél J1 1D35)
| Ng N@ImeImi Enl 1 O
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RE2G6 Computer Programming for Energy 1 1@®35)

Prerequisite : None

High level programming language, Command s
Condition, IBapgction, Compiler, Computer simulator, Progra
science and energy, Monitoring programming

&ectuBours, Practioers 1Self SEhburaeck
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RR91 Engineering Workshop Practices 1&4 )
Prerequisite : None
Study and practice on mechanical equipment
woodworking lwoekang, and welding. Welding Inspection. D
equipment or instr@mexatshine involved with engineering task
&ecture 0 hour, Practice 3 hours, Self Study 1 hou
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RE 301 Fundamental of Heat Transfer QB8
Prerequisite : RE 201 EngineeangcBhermodyn
Principle of heat transfer processes: conduction, cor

1 and 2 dimensions of steady and unsteady heat condt

convection, Heat exchanger, Waste heat recdweal teantshea
&ecrgDours, Practice 3 hoursGheliiBiadly
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RR10 Energy and Environmental Impact 1 B8

Prerequisene

Basic Knowledge of emlicordvaarergy, energy situatio
using in present, effect of energy utilization on environmen
pollution, noise pollution(piikriiaal, visual pollution, hazardot
industrial wastes, treatmentisgattrnalimnd community, pre\
pretreatment, environment law, tool for environmental mar
impact assessment, clean technology, green technology for

&ectu@ours, Practice 3 hoursGheliigiadly

RE 211 Safety Standards for Energy Engineering 1&ed
Prerequisiene
Stugl and practice about occupational health and s
system standard. Safety engineering. Safety té@hohegieinc
rules. Accident prevention. Fire prevention and firefighting
engineering.
&ecrgDhour, Pra@ibeurs, Self Soyweek
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RE 310 Energy Instrumentation and Centrol Systei 1 @&

Prerequisene

Units, Measuring physical characteristics, Accurac)

Electrical instrument, Energy instrument, Sensor and trar
pressure, velocity, flow rate, solar, wind, hydro etc. Power e
magnetic contactor, overload, timer, counter etc. Prograr@i
PLC interfacing, Direction control motor, Speed control mor
Automatic lighting control.

&ectuBBours, Pradficers, Self Shoyraeck
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RBBOL Solar Energy Engineering 1@35)

Prerequisite : None

Physical properties of the sun. Effect of theleatttineot
Solar spectrum and black body radiation. Measurement of e
sun. Factors affecting solar energy. Solar to electrical energy
cells. Efficiency calculation and factors affetiamg sy Stear pe
energy conversion. Theory of solar collectors. Water he &oie
dryin@gnd calculation of efficiency.

&ectu@ours, Practice 3 hoursGhelfigiady

I B NLI EKKJ1 knEENIT gnl J 1035)
| Ng NWosdEeImt Enl 1T O
LNE|l NOGNRIFES1 k NEgnl JI k Ok
ENKSj Noel JO66gnNRIFEO61I kKNEgnIl J1 k
OgNRI 6 1I0KINREBIEKINGT i ENKNI /K Q16 J
EKNT I TENKOEOLGNWOégnr T OEKI
i KNTOFT NI FT OKNT T j kNT celJlJt N&N
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RBB? Biomass Energy Engineering 1@35)

Prerequisite : None

Study biomass fuel and properties, analysis bioma:
survey, biomass fuel combustion, biomass conwbzasificsd
briquettes and pellet productiechetmeratiogrocess, direct c
pyrolysis, carbonization, gasificdtiodiga@lcessduptmressioge
productignocedsthanol produptioress, biomass power plagy
conversion training.

&ectu@ours, Practice 3 hoursGheliigiadly

| 13 ENKOGNRrJ6] E6éKEénN 1d@&
| Ng N@ImeImy En | 1
000@DONJEO®OY RO ET 61 6 KE&n N
TeKﬁ&KELKeNEInTLNH@ENKEMNNi
déeKnry Euma&oe%mhﬁ&ﬁb&ﬁﬁnﬁ«e
|-néGKN|NoKNoeKE§n ] et NI nAé

&1 Ky 16 HFI T INGOIOBE i/ & b BIE B

RE 313 Electric Netimtekface and Smart Grid Syste 1 @&
PrerequisMene
Introduction to electrical networks: Electricity Gen
Thailand(EGAT), Provincial Electricity Authority(PEA)anc
Authority(MEA)indingrial production of renewable electrice
systems, Power station, The meter in the power station, The
smart grid architecture and ASEAN Smart Grid.
&ectuB@ours, Practice 3 hoursGhelfiBtadly

| B3O ENKENRhENKI knEENI &I | 1®35)
| N§ NOERRaAK EmHEINT I n

o@@ I I N Ok Nel NI KOOI NRT g NI
ENKI KAEENT hel ] KNT T &nhE NKN &N
36l O] KEeIJIIt NOKNT T celJlJt NOL |
GeKNDr I E] KAT I NE N (QFBEMNKTT mNNj] ST
RTWINK)] KNj nET gqqEIF 61 Kk AEENI T h O
OENKLNE&OSOll JOKENKEjJOI Kk nNEENT T
& T K i jC@IreT INGOIOBD /b E B BIE B
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RBD4 Energy Management for Building 1@35)
PrerequisR& :310 Energy Instrumentation and Con
@nergy conservation laws and fundamental of ene
Energy management system (EMS). Energy audit and metr
in building such as transformer, lighting system, motor, pt
conditioning systenall thermal transfer value (OTTV) and rc
transfer value (RTTV). Renewable energy application for k
planning report. De@amgyrdata following energy laws.
&ectuB@ours, Practice 3 howrdEBeliiBieck
| &0 LAJJIT NI NEI NLIT EKKJII Kk /| @&
| N§ NTeaJEReInii En 1 O
O O O @ONKOEONONO'ONIOJIOION OOENK e ©T1 L Dy
IKﬂEENlOENKlNEé[llKﬂEENlOOK

owa ~ A AV

SR KPONGras U =T N O 0 Wonrk rhl b INE @

RE7Z  Seminar in Renewable Energy Engineerin /| @&
Prerequiditene
Organizing of seminar. Survey of energy literature.
technology data. Emeigy plad academic presentation related
&ectureldur, Practice 2 hours, SBigtedk 1

| 90 | NLI EKKJ1 knEE
[ N§ NOMEEDeMI ENT

0 0 O AONODODPEOHHBION ¢ | ONENT I N¢
iNLlEKKENKNEENHhemuuNeNooKN
& T KOG W JCAEIEE T N6QJ EIQ /b i p Bl H B (

= N s ~

NT T hOT 1@21)
|

2
G

RB92 Literature Review in Renewable Bigergy | 1021)
Prerequisite : RE 391 Seminar in Renewable Enel
Research meteoRuiagjice on literature review. Wri
research proposal in renewable enexgg erajipessergation.
&ectuB®ou, Practice 2 hours, SibSiuelk
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| N§ NOrBEeaR EEmH-EIONE | A
OD@OBQD NP WKANE | NJ KOOI DRI ¢ N
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0T nEenT éFr EEgl JNJ
& T KGh i 16 @0t INGQIOB® i/ EP TR B
RBEXOL  Energy Management for Factory 1@®35)

PrereigiteRE 310 Energy Instrumentation and Con
Energy conservation laws and fundamental of en
Energy management system (EMS) in factory. Energy auc
conservation in factory maebr ag/stem, motor, pump, indu
compressor, steam production and boiler, furnaces, kiln:
refrigeration system, waste heat recovery, lighting syste
application for factory. Energy targetemadt.pReciz@tiorgy d
following energgblaws
&ectu@ours, Practice 3 hoursGheliigiady
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RBI®?  Econon@csl Energy Business Planning 1235
Prerecpite : None

O Odnceptudlenérgy engineering project analysis u
interest, Time value d\abpsassent value, Annual cost value,
return, Payback period, Benefit/cost, Depre@ialtiom;driaknay
business laws, Fundamental principle of business, producti
planning

&ectuB@ours, Practice 3 hoursGheliiBtadly

I BO)] GNT AT NENKIT NEI NLI EK 1®31)
| Ng N©ImeImy Enl 1T O

OGMNXAGE h T Ok NI N6 é KNNI QENK

61 661 6@k i E k MIOBIN 2N RE KIS]HA] Ok N

KNT 7§ i iNijjo@I@W TN I K GREN KUNeTOKd

& T O@Damjemunrﬁi N6 B /b E b BIE B

REIGL Renewable Energy Engineering Laborator  1®31)
Prerequisite : None
@easurement, testing andranalyalsi@fnergy enginee
technology, sol@mncetiolar collector, wind energy, biomass p
power plant, ethanol prodgatimn;anking cycle system and s
&ectubour, Practice 3 hours,Gdi:Baaky
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RE 492 Renewable Energy Engineering Project 1 &'
PrerequisR& :3Q2terature Review in Renewable Ene
Engineering

Project implementation in the laboratory or workshor.
improvithg existing projects/experiments/equipments, Analyz
related problems using all the basic knowledge to achieve

Enhance creativity for producing output and promote a team

and oral predemt
&ectutd®our, Pra€@deurs, Self Shidyweek
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RE 497 Cepperative Education 6Credits

Prerequi@ppro@ftheurriculum Committee that the

work study relates to the major field of stu

areequired to pass a r@fdowmpreparation <

The minimum practical work experience will consis

workplace in which the work is related to the major field of

students are requpasista minimdrowQoreparation session pi

placement in a selected workplace; students are required tc

work study placement education and give a presentation in i
of their classmates amitaadsors at the end of the course.

(Minimum practice of 16 weeks)
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RE 498 Independent Study 6Credits

Prerequisite : Approval by the Curriculum Committe
Independent Study is related to the stude
of study.

A research studDon p mdcgqgml _j Obc
major field of study under supervision of an academic adv
methodology or project consultation is required to meet a
students are required to develbppa pasgeat proposal prior to
the project, to submit a fully detailed paper describing their
give a presentation by the end of the semester in which the-

(Minimum practice of 16 weeks)

© O«

RE 499 Overseas Study, Training or Internship ~ 6Credits
Prerequisite : Approval by the University that the
Studyraining or Internship is related to the student's

Overseas study, training or internship in an area re
major field of study; students are required to develop a study
undertakirg tlaining, remain under the supervision of an ac

submit a full report on completion of the training and give a

of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)



M

>

Ry N

8~
El( -
3

O
-]
(@)

T T O [T G .
. -Z — Q __Z *
_(“x ——
- Ov—A
N R m(.x =« [T
S Qo<
O: or—-Z2
I
¢

" [TI [T [T -
= —
‘m
O

N h

N K

KN

NK

PEEKY O61 &6

0000RD&E&D NG NN G EICHERILE & K Al B
3

RE 420 Waste to Energy Conversion
Preequisite: None
Study of municipal waste from source and analysis
municipal waste, the municipal waste prediction by includi
wastes management, principle of waste to energy cot
densifiton technologies, pyrolysis, gasification and landfill ¢
planning of landfill, design of landfill system and biogas
technology of purified gas from landfill and utilization.
(Lecture 2 hours, PhactiseSelf Study 5 hours/week

| 20 ENKIFFEOT T KNTTj kKNT EO 3&8B

| Ng NGImemT En |

el NJKO©esT DRIFET el 6Enrj | E
EONGGnl ij Ni O] kPReTeEHEN i@y rénilij B Tyl
Il RSNOLA] O8] NFNTT Knj qOOJ Ok Lt
Ok NLKONEKNT T | K NENREGONH K NEN
| KNG6J g1 CEENKINGeNE ON GG EINKNOte] C
Ex I KNI celd1Jt ENNOKEGIKS 1 KKNA B B W IIEBRCN G
OLKI gLNLT KQOT DRIFET Ol el NJ ] kI

&T KK] NGRD O ROL 6JEml] hINE A
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RE21 Biogas Production System Design 1 @&

Prerequislene

Fundamental of biogas technology, biogas compong
effecting factor of biogas production, potential of rawdociieni;
energy crop, waste water, organic waste, biogas technology
of biogas systems, biogas utilization, biogas utilization in the
households, electricity generation and transportations, cost
fundamental economic analysis, biogas safety and equipme

&ectuBBours, Pra@iveurs, Self Shoyreek

| B0 61 e61 6k] TBGNRABENNE 3&88B
| Ng NG UERemi En | 1
O000OYRBRKIOOVIOI N1 K ANEENT OOI
| N6 e KNNI gl Eéq] KNEFTT NERONTI |
i kML OemT NOJ] KN67 g1 GO ENKTNI N Tk
61 eé61 6KI(EﬁI\§bI,Gc”K16|@ﬁ’Jrﬁiﬁ-"’“I® E(FNEE&) KD B
&1 KK] NGRD OB ROL 6§ &l ¢ jﬁd
RE22 Bioenergy Techaibfpergy Plant 1 @&

Prerequisene

Energy plant, EaetgyroductiGnidelines for the produc
renewable energy froplaayi@rmplysis of energy components ol
Qverview of fundanioss, deaipRroperti@enefit, Waste tree
andEnvironmental imEtbaf@hdiodiesMicrobial Fuel Cell Tec
Microbial Energy Conversion and Algae Fuels.

&ectuBhours, Pra@heurs, Self Shoyraeek

| 8201 NLT EKKJ6KE®IIt NOk N 3 (35)
| Ng NToesdmel @t En T O

ODVWE E N K oL Al RAl- NEN i o EKKOIN B a(
66 KELKONBNDREGHRKSS KNHIOKNK T
L J KKT TN MK IEED E N IS N K nENKKA] EX
6eKNDr I E] T T QEDEH & 8 K & k6 EGINDNRG 101
i KNT celJIJt Nh©l ] et TRSNOG §NRIEG |
E S N &ETNNKHES BIEBNN EDce INID SNFISKERINEKL) it EF| ENE
OO0 00OV PHIMIG K RO IEEINA E P Hl K B
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RE 423 Power plantlatetnal combustionfermofasls 3 (B5)
Prerequisite: None

Rinciple miternal combustigmiénermodynamics cycle «
component of emgginien sysheasystewil lubricant coahdgeool
system engine performance and measurement engine
maintenampPcation engine to thermal power planbperaten
power plaofirels steam power plant gas fuel producer gas ar
and setup of generator operatiomedntEobafi@wer plant prote
ofemission ~

I NI 6 1235
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REMQ)4 Nuclear Energy Engineering
Prerequisite : None
Atomic structure, nucleus, radioactive materials, re
binding eme Nuclear reactions: fission and fusion. Energy
Nuclear power plants. Interaction between radiation and m
Nuclear protection and safety. Nuclear waste managemen
agricultural,icaédnd industrial sectors.
&ectuB@ours, Practice 3 hours@belfigtadly
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RBIZ6 Hydro Energy Engineering 1@35)

Prerequisite : None

Hydrology of water, history utilization of hydro energy
energy conversion, hydro energy technology, wave energy &
of hydro energy source and evaluation of hydro energy, Tl
hydro power plant, micro hydro power plant and water circ
power plassign of micro hydro power plant engineering, dt
impulse turbine, hydro energy application for agriculture \
environmental and social impact assessment from hydro po

&ectuB@ours, Practice BetBs@EBouraeck

| B2BCI NLI EKKJ1 Kk nEENT kJ 1®35)

| Ng NW@IEBReImi Enl 1T O

I NI ART NENKIENKKEG ®K ERNEHE N E
ENKI NoeKNNI qONKENKN& ] NKB K BIE §
ENEl @BINKEINDTGTKMEEK ERO 6 h K CKENKI D)
| KAEENT kJOT T LJjLNI OENKI I EC
] GNT AT NOKNLNE| NhOENI

&1 KXy jG @Ik INGOIOBD b/ & p Bl H B
RBIZ6 Wind Energy Engineering 1@35)

Prerequisite : None

Evolution of wind energy. Wind energy transformatiol
of wind turbine. Wind date measurement. Wind power |
assessment. Types tafbiied for electricity. Water pumping
selection area for wind turbine installation. Computer analy
wind turbine system. Wind turbine design. Evolution and ap
Practice and study visit.

&etur@ours, Practice 3 hoursGhelfigiadly

| BZDCENKF FEOT T KNT T ] kNT el 3(85)
| Ng NiGaImeImi Enl 1T O

ODKOVEENKOE S ESNI'T hOEg O EHI

| KAEENT OLEI NT NTJ7 QOT T eIJnognr

| KAEENT DOENNGEI | Ne NKOENK L I E(

I EOQOT T KNT 7T 6 GKNKQKOIIOOK NOE NK
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RBIZY Solar PV System Design 3 (B5)
Prerequisite : None
Principles, requirements, regulations and rulgedelate
grid design. PV system design for building. Water pumping s
applications. Design of solar rooftop and solar farm.
&ectuB@ours, Practice 3 hoursGheliigtadly

| BZBBCENKF F EOT TKERNT QKRN NIR 1 @&
| N NT:odJEnednii Enl 1T O

OBl Anhi1 kNEENT Bk g aTl NG loERI

I NT NTJ qOLJIJKKT T NT Al ERT KAEL T

| NEkT NOENKH |K|"£1@TETNR NLYET jNA WITT T RS

&1 KK] NGRD OHROL 6§ Bral) INE Q

RBIPB Solar Water Heating System Design 1 @8

PrerequisNene
Measurement of energy and solar intensitye@p)aryqu
solar collector, Solar collector performance, The theory of sc
Critical radiation level, Solar water heating system design ar
&ectuBBours, Pradficers, Self Shoyraeck

| BOCULN EKKJ 1 k1

[N KJ 1 KA EEN NJ K€ 1@35)
J Ng N@umemr En b

O NKOENh&I Eeél
LSNKI 6Ok NénhoéNNI kAEENI élEN
| KNG gHTahwenNd 1N rNIJekneij N1 é 1 NJ K
heONI él NJ6jJ RT éNE1 knNEENI él NJ
ééqéLK!gLNLquoKNLN EOI hk 6t
[ K280 I 6 @G0 i hRECIORER e | B B BLF |

REIPD Geothermal Energy Engineering 1@®35)
Prerequisite : None
Characteristics and resource of the geothermal
exploration. Electricity generation by geotheahah esferpe
upgrading and cooling from geothermal energy. Economic
from utilization geothermal energy. Potential of geothermal ¢
&ectu@ours, Practice 3 hoursGhelfigiady
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RE 430 Agricultural Product Drying Using Renewat 1 @&
Prerequisene
Drying principle of egjrproltucts. Properties of moist ai
moisture balance, physical properties of food and seed, dry
simple drying process. Drying modeling. Factors that influenc
consumption, dryer agsligations of renewable energy sot
exchangers for drying. Drying technology for industry and co
of drying using renewable energy s@urces of energy.
&ectuB®ours, Pradficers, Self Shoyraeck

| BDZENKERRENKI kK nEENIT ElI ij 3&18B
| Ng N@ImeImy En | 1
oooc’EO\CKCIEgCeO&OﬁCECEQ\d El ENKj kK NT 1
EGO1 KAEENIT El ENKI&ET BINES GKENE e i
5 EE AN K E§ ©1 K AEENT E KNV T kheél
ENK] KNf n BT Q@&E§ Pk Nh BB INOBKEJ
&1 KK] NGRD OB ROLOJ &l hINE A
RE3 Energy ManagementumaA§ectbr 3&4B

Prerequishlene
O O O O rergyQiizaidO 0 dantfaring plants and anir
agricultural machineries, energy for transportation of sagai
greenhouse, sordroller arhsurement for agriculture, silos fo
cold storage for agricultural products, and application of rene
electricity and heat for agriculture production

&ectuBhours, Pra@eurs, Self Shoyraeek



| BD ENKENhENKOWYNO] I 1 kAE 3&18
| Ng NGImeImi En | |
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&7 KK] NGRD O ROL 6§ &l hINE A
RE32 Community Energy@anhitagnagement 1 @&

Prerequisene
Principle of energy management in a community le

collection of energy utilization in the community, potential a:
energy in the comsuitatyrenewable energy technology for tr
analysis of energy and environmental issues in the commur
application of sufficiency economy philosophy for ener
management

&etwr®bours, Prad@iveurs, Self Shoyreek

| 3@ ENKOénj Il 6] KOEKJelJ1 1a@&

| Ng NOrEEe MK &EHQtjil 6] KOBKJ é |
OO0 ©énjl 6] KOEKJeél JaiNNIoN @ KK
EnT ENKTNATHRUIEARE A NEKOAT & OIK
eJ6eKelT 61 Kkokl KOs GRI 6 Gl KC

&1 KK] NGRD OB ROLOJ &Erml] hINE A
RE33 Computer Programming for Energy 2 1 @8

PrerequisR& :205 Computer Programming 1

Computer programming in a higher language (at le
can be applied for data communication and hardware inter
such as microcontrollers, sensord,athatichesential external de

&ectubiours, Pra@ficers, Self Shdiyuraeck



RE34 Application of Geographic Informationand' 1 @&
for Energy
PrerequisNene
000 @J@r@ﬁm@@ﬂ:@@'@@@hm Infoyitesisurement infol
forDesige, CormstraControl, ARiemance Evaluatogyayst
Energy Management and cddskaryailond (Hydro, Biomass(
Nuclear, electricity and alternativeresveaipeangly
&ectutiidurs, Pra@ficers, Selfig@ouraeek

2
(o)
=
O
=]
8
(=7 M
@z
“=h
=27
=3
&
o B

RB35 Advance of Energy Conservation in Industt 1 @&
PrerequisNene
O O O OCHANO! EADLENENCCEOACEDEDYY saving in air conc
motor, lighting, energy sadmieaaiitendusiboileEnergy Savin
Maintenance of Industrial Air, Boalpsessdbrenergy consumptic
conditioners for energy conservatiecowasteyssatnnifalreports
energy conservation.
&ectuteidurs, Pcafiours, Self Shdiyuraeek



REG0  Special Tropics of Renewable Energy and 1 ZB8

Conservation

Prerequisiene

Study and identify specifi@pmiileemewable energy, el

and energy management, energy technology, clean energy
topic can be currently of importance or will be of impoftaade
and research must be summarized within one semester.

&ectubours, PraBfioers, Self Shdyraeek
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Ramaraj Conservation University, Taiw
Renewable
M.Eng Energy Maejo Universit 0 3
Engineering | Thailand
M.Phi| Zoology Bharathiar Uniy 258
India.
M.Sc.| Zoology Madurai Kamar 2547
University, Indiz
B.Sc. | Zoology Madurai Kaman 2545
University, Indiz




66

\
“—)

—~ QO
_lm

..Z’_'

—~ Qi
_lm

-Z ~—

\
—)

-

—
j—— S
Z«D-

1= D

=z
—_——)
M=
—-x
a-Z

L, — — — — — — —

-z
([
— >
[TI< [T1¢

=t e (|
EE i el Bt ol

SNIknELOT K
L N& NI L SNOKRE&
| NLT EKK[JT NI NT] N
| NLT EKK[JTI NI NTJ N
| NLT EKK|JI NI NTJ N
01 e61 6k|JT NIGNTEj6N |
) ) I KN&é1Il JoE|
| NLTEKK/JIT NI NTJ N
6T eé61 6k|JIT NI NTJ NI
I KNé I J6E|
L NELQJIT NI NTJ N
I KI N6 Kh
61 e16k IJ T NI NT | N
) I KN&I JoE|
| NTJ NEN|JT Ni NTJ N
OERTrJI
| NLIT EKKILT NY AT ST |
| NLT EKK[LT NT AT 6T |
& JOEKON|
I T NKkNhE
| NLT EKK|LT NT AT 0T |
& JOEK ON|
I I NKkNQhE
1J 1N E JI NI NTJ N
I KION6 Kh O
| NLT EKK|JT MWIkNIT 5 §
| NLT EKK/JT NI NTJ N
L NEL QI NI NTJ N
I e KNT T KQ
| Physics University of Surre
DL NELQJIT NI NTJT N
D NELQJT NI NTJ N|
| NLT EKK[JT NI NT] N
| NLIT EKK[IT NI NTJ N
DL NELQJT NI NTJ Nj
| NLTEKK|[IT NI NTJ N|
| NLI EKK/JT NI NTJ N
| NLIT EKK|JT NI NT] N
I KNél JoE




I gDEH L N& NI L SNOKRE&| | | 1
al j O | NLT EKK|[JT NI NTJ N| 03]
_NL I KNeT U9 Kl

FnT LN E[l NTJ NknAj (03
I Ngnl LnE
10 ELN 01 €61 6k|JT NI NTJ N[ 03]
&0 E| LnKI NKH
61 €61 6k|JI NI NTJ N[O3]
0T €61 6k|JI NI NTJ N[ 2541
11 N € | NLT EKK[JT NI NTJ N[ 03:
| NLIT EKK/JT NI NTJ N|O3]1
| NLT EKK/JT NI NTJ N|O3]1
Ok NG é KN/t KN&I JoE
12 N | ComminEnerg) I I NI NT j N[ 2559
N and Environde|
&T NT Ng N )
LnE] NLNJI NI N N | 2546
| NT T NLN )
T, ILME] NLN[JTI NI NTJ N[ 2542
B jOo6d N ENT| I [ NLIT EKK|JT NI NTJ N| 02
_ONLT L |l NKKJB NrfJ I NI NTJ N[ O8]
KNgJEeéKK |




o
(‘D.

O ~—

N

JEP

© S

, 0 68
F Eéq) KNEIF T 8 E iirl'] B NEBALT'n) B N\UAOY BEENRNEROSH TG
TnNBE] KNOT L
@ENKIit E] KNLY ENKHQlij NeLT Q3 OKEl I &g
NLT ENKHQE 60EnT AELNE] NOS6h] 6] RI
El NOeh©OENOi + E] GNT AT NENT h ©NT 1 1
N1 OLSNT AEENT 1 kKA E EON|l ROI@AdGI dhNT Q10 | F
413 NT KGNT j KENKOKR] T KOB&lF E|] KNL
1)] KNT nET QqqEg©r Kk nEENKOOT | € Nh C
| N6 KNNTI gqoée ol él ©eNOOk NI N&nj
2)] GNT AT NENT hoeljel NJKNT ORG@¢
eNhKNOKNr JOLKONELKKeé qoOk Nd
3YOEOS| PGI N6 GI NNI'T ©NElI ENKI SNE
I SNENT OOk N61 Nr JLAE] ijNI & ET
MHKnl JEATT N6 e KNNTI Q)] PGloamosdk N T
B5LNr I LNKEAT | O6J NE§oertr KNE NK ceh
6r INNLIEAT KNhAT ENKI SNENT
6)e A RT T T ENKHh S NDK NI TEKNKE || KEN LTI
CrENeéLnE| NOB NKENK fil | n NKEQ eI NNBLT
OLT I 66 KRENKEENKENFNE | EKNJ E
7 On @&l €l NJOI REBR] EKEBNENK]
CreENELNE| NDENEBKRHNKDRNBIL k
A% nl EdI k NO
ENKOKA] T KOQ®|ERN LLTnEN KO iNNEDILK T
T h MEDS NG TijNN eEBNNKKHI g1l NET ir O0 Oé |
LAl KOl @ij Ne ENKLNE] NFRr T T NJéel N
knELOT K
AENKENHO]I Kk NOKNT NKNELFT O
ENKOKAT T KOOSR I EN & IN't. E_|E N GUE X )
|+ EENTE miNG| eV R NG BIGNT Ni G N K
JININT]J Nknj Qa6 800r ANINOG i INE
i O6KATG ANhTg M E kmMEILKONKK J eI nl 61 ]



_——

—
(an ¥ >
>t
\h>

- —
.E‘_Z
Mk—,
'E( (@}

o
R
‘E‘:

W*WWZZwazzz:wﬁmsﬁn
—(

Mer— X

R Z o QiR —¢ O3 O«

Z = T Do =R

- @] 9;“
- m(_Z

-
o> Z
i

N
N
5 o=

N —(
2 o
O« M
= —
=

N =—C r— @ exm(
:Z<'

(

=}
= -,
R

("éol_ BS E:; -

< FH¢

g
:9'
A

Eﬁ;
z= %
£2 'm

OmO Iz
z

w
N

§

«—\ZT Z ot Z TN e X

Z O« O§‘_>

[T«

Z«
yal
—_ %}
Ba(

@
\ﬁ]‘<
21X
Z B

® o
el s
(ST e T S

MER Z - o=
QI

5.z

s [T m( X
3’- MeX

@-Z janf

Q—— .

D@ — — Me=zz —
J—|)©>

4

&

s

o8

—Z&

 §2
-2
=
D

B
2
5
=
3

>
M
rn( =)

oz

(

(= D

b
<

= ©
s

TROT TTRZE ZzrXx 0zz
= ®© =

TMEZ MRS T e T et T me—
Z 2 == > M = o Sy N % N N n p

mmm@@hme

A MO

)]
—'—> Tk

AN QzAMme
A
-
[Tlc
Z
O

o1
o B
« Z¢ O

N~
oy — h_"l( —
@ S*Z X
R g R@
'

[M¢
%{

CD"'I‘Z
“%( a::(
@%
<
-X A
¢
>

Z M
—_
Z

§

. ™

|

2
PR
%
©
x(
>
=~

i KNG GXINT SNE N

Ll) —_— —\-






o
N
=y
*
Bt
=
D

(

O«

Oc¢ Oc O¢ =

MM —| @ T«

S5 gl e

meme—< | F[A

—® O Ty

= —(x = S Oy
oS M =, — m( >

w
N

OS Z5' X XX S S

\ (D_ @;
] ¢

C
<

S¢ - Cofmw MR ' -z MMMk M- §

T TOEERN O-Z R MzZAMMk ™ = &
—Z— 05 OMeR.z d-Z-Z ~C— S

=
M —"

Z (—ILX T —C—( =t

A g =2

AP X TR O

o Qo —(12 [T
[T« 5S¢ ~—" a< (D¢
Ml (D¢ O -
Z Z<Q @ M«
7 o= Oy

-5)
-g
)
ScAN
—) m(

-Z
A

Mex Mex o LI S
Z 2z OO0

Sy N

— OQO
—(x _—

RAxB 2%
=

A

(D¢ 8{
m(ﬂ!

Oc¢ —!

<X 5S¢ —D:

wr- o —-X
-Z-Z —x [T

O
= m(

— T

Z
AN

M e )

O¢ '\ =, [Tk
A2 |'|'|(‘Z

— = O' .

2 —¢ @ -

TR = R O 2
>*L.z.z '

N ®}

M2 e

0, OOh &N

N -
~— —
(D¢

PPk —¢ (D« —— (D¢ [T D¢

6\-X Sy + X

w
N

—_
o1 b
g b~ wWwNER Nat N
M @- [T - —

Sl 2wz 2ZeX S5GX @ St S S = ot oS

SN
ot m(Z\a)Z\E>j

H '

] ¢

50 Tz X T o

i
\:§ CD. —!
i-.

—_—1 —(

o5¢ 2
=)< [Te
- O_Z -_— 3\‘—

>

2 -Z N [TZ [Tl
= Tz G
~= ==

= Aa

s

Z —toez mO-X O M I

« E( [T«
= Z— T

© M~ O —=R.=2
Z - O O

ﬁ(
U

<
>

—_ e —

O[T~ @

Z( - Z\Q

ZZ MeZ -2
XN ©@ X (@)
=t D S

o —x

u=an —1'§

=t ¢

—_

A 2O

C

M

Z M-z —

—(oo X

(@) —_— m(‘x

3"1; [TIc (D- =,

-]

'x —

me— —z.z
2 — X D

= o

'x\::

Ml¢

o g

-0 LS -
Z /U az

@

Z-Z .
~

_|-Z
w

-Z
—

—
=
m

_S.JI__

X SZ

MeZ =

zZ 2
m<

(

S de—'N

— M)




Jeéel, 0 72
énHknE Exkjnli1ql KRFENE&E
3 Oél NJ|Ek]j nlT1q
i NI NTnN1)énh6eKEENKSOLKNIT nE]

] KNgGNéeJI NoGnj I
Denh E 61T NELNEI Noeh©Kn
i NI NF AEEkKk]| OOENKEBX & ¢
OKA]T T ENKLIFT & KNj I NgN
T Eigimm O
1)ESNI I TjKENITTNEI NgNEN
El | NKENKT NEI NgNENK
2)ESNT I T 8FETAELNE] NI Ar
4 OOhON|Ek] nli1(
LNKLET 8T 1)1 AhT Ng NT NI A rOxExrNj El N&d
ITAELNE|l NEAT j O6L I 1 Oj n
2)énhl SNgNI €61 JOkLSNTI K
| Nén] hONT 1 Kk AEENT Og NI
T EIgINMRO
1)eSNT I T j Ol nr 68 ©6NJ N E(]
2)i kel EENKNBB®BI 00 eeEE
I AhT NT T AT EKKJ OOk NENK




2ENKI nhT Nj KENKOKA] T KOOEI OT nk Nh ©N

—

|T|(|__ o L.>3< T

1h ©NT én
1.3

|3<Z:|t
_‘® ('D.x—l
X

>
bl ¢

N

(@) OI Z¢
O CD~_> Z¢
>t

O [y
> (D¢
jl' "x ‘x j

- X
N
O " €y [T
R ZT

D =«
M [T«
—_— —

Fic =

R — ZeXN
X =
m) ¢

=

=

B¢

_———

Z e ——
'7< —

O.
= —

—
—
T ol - gz .x
9T~
O

N
~

—_ (2=
3\-2\? = =N ('D'

i
M~ Me= [T

T me MO Mo MeZ e
S o ZRAZ2o—[p O

A —>
el

w
N

=
S0~ oz20 ™.

X —'3g Pl«xX
D —( 3( —

O

o1
~—
m— "X ——FZ X Cy~—

SZMZZ S22 O St oMo _ -2
5Oy MO Ov— TR S

/=1 Z(— Oy !
Z,x A TMeXR x —

(@))

) —

(il
(?

<
- @ [T
(@) <.

o
— :[t = -Z —_—

—) @J
(D¢
—> O\ =

\l

p
(O =5 X
—\O(‘—)

(

ZZa= !
. xR D
S ITI<‘_> ZeN
>

Mer—
O M
-Z

Z—

o¢]
N—r
Tl e D¢ & 1= D¢ O™ = ™ = = [T O¢ O«

ocXx A A

X [Tl

m(.x Z

— Cy D —=
—>

Mme—

—_—

Z
ITI: Y

(@) O' ¢
@
O«
=« FH RN =

(@)
—
l

©
Z R
A ix

(

=

M.

2 —
—) )

WNPE X
o — —

—)

A
Cy M —¢
[T« Occ,y
¥ C— ..x S

=
MeA ¢

Om ™ x

A
(D = AN X

=
s >

e (
4
=N
-Z
Sy

—(
(S "Z .

- m( Z\ Z\-Z Zs Z\ Z\

Z O O O X O« B¢ o
>
-

>

—(

@« —Jf —
G) _(Q [Tl¢
—_—
¢
()

NN -
AT o
A T = O

<'E|:
AN 22
= OO —

Y-

o O1 &~
N N

S
=21

MM @ L.>'Z> LnQ N
M

= SRR R R S

==z Z Z B Z M,
S = = (=== —(ITI<—(-Z _—
= o D¢ DR (D¢ -Z CD<“x o

o —ZZ Tz
¢ MM e
T QRZZZS

O TP D¢ MMM —¢



-Z
[Tl¢

‘_1 (@ |-|-|(“a O§ O§
S -z U

—_
A
2
O«
o
2«
—_—
=~
—_2

R KRR RRR

222222

= M« Oc O O O«

—> By L oy oy —!

“Z —)  —( =—( —(_x —

M= (D¢ D¢ (D¢ > (D¢
—_

—=Z22Z22

S
OQ OQV O (e (D< —
D = ZZ2ZZeRN Z
¢ X [Tl¢ mt [Te

X
—Q.zzz>
<
O
@
— 3|.

RN —¢
—
M
» (D
pr
o
A
@)
)

&
zZ
AR
8

A

>

=

;

=

>
(
(

%o
=

by =
Azm®

1
-
[(e}] O« =
-x -

(

TZZ =

M [y

—Zr-rR

j [ g N—
—

ANZZ =

- —l_Z r= oy Gy — ‘x
—(“x
1
—_ D w
M~ —

)
Z = ZTI

x = Oc X

»

O:MeQO-—= _,
2T Z.
—_— x —)

(0p))

= —

-~ O

~Qz
—\Z(—( —(L”n e (

.\—) cD(t'— m CD' (‘D( (—|>
_\Olo—- —(@_x D¢ —\m X

A ——OR Tz

O MeZ MM D-Z M 2>

“
X ¢TI OC [T - [T Qe —¢ e

ZRRKRKRXNDT TP > Szzz Mz —F o —hz D XS SCZ
—_
Ml
Py

O«

m O O Mm—
o2 Z pu)
R AN [T
=« Oc Z. =

~NOo o1 N
N N N’ N’
“ZQ C_nCD

=, [T D¢ O O = (- —.Z =
X [Tl 5S¢ D¢

—
X Gy Gy oy Gy ¢ —(Q m(_x = N (o)l g CH

O 2222 2Oy T [T @- =2\ Of Z« 3¢
= —(—(—(—(—(5t X -Z R _(— )

S SRR R DGR AZ X MR
—(D¢ O D D S AN On

—
—_ o
O =
—
Z A

«Z —(x 235
e D2 e

—_— \—) 9‘ m(
X —(x—Q
P —COv AN

Z-R-Z &

Mcr=x O X
N m, _—x -~
ez Oc— [Tl
[T« D Q- Z
Z ¢ DCAN
—_—(—> O O«
M =t =¢

Jg8LsLnE”x
me————— ==

—C .= =

= (D¢ |T|(~%(

—ZZ &

@- MeX S

— M —

Z Z¢3 3 5¢

DM X

b 3 L] (S g = M

Q.'X -Z M3 [T

X L|>..Z .
O« OI_'
(& CD A

Rz O-Z-Z = M
—-Z Mk

RzZzZZ2Z2=2rere
OC OO OO O — —

QO R Bk



Jel, 0 75

3

3h©NT T AE| NT NE] PGGN
3] k&EKK] T KO6hoeNI T nEl NI NE|] PGGN
HJneéel NJUNINKTOGNEENh]T N6éKNN
2YJneéel NIJLNJINKT E ENK] KNj nET Qe
OE©m®é | PGI Nceh ©
Jnéel NIJLNINKT & ENKLKONET I Al
3EK]nT T QENENKOKNInT (EE ©6O&h ENKI nET |
DIFTTINFENTTRArrahl Nj 068 Knj 1
KO] OT T ENKLFTTHArrkNjrIkNE
DEARENEEKKIENKO3KA] T ENKLIT @&l
6gnl OENKOG Rivjlebaked BeaiiniHgIDIE @RS K &
6 & KHrdiehbt Ba3&d Learning)
NENRENEGEKKIENKOKA] T ENKL T ErI
6gnl OENKI + E] GNT nT NENT 8 KNEC
Lnl T Knl JOENKOKA] T KOBENELTN
HILTTIiJogomng I T SNKN] ENT e Ol é |
OERfrjl e ET SNINT OKANENKOS |
BENHRENEEKKIENKOKNA] | RNskdich T T 1
Based Learning)
3FK] nT 1T QENK] KNOJINT j KENKOKR] T K-
1)) M6 I NT e NEENKT hLFTTAREENKL I
ij Né
2)] KN6JNT e NEENT T Ar ceh®KAT J I T 1
ENT I NenajTaAardryrinNg
3))] KN6JNT &NEI kT NEKKJé&l Ej 066K
4)) KNS JNT j k& NEhE®R & B KEIOEKNIK ol K 11 ]
AhONTI T AElI Néeil NJLthadJiralT 1 QKNI i nNET ne
45 KENKOKn] T KOGhOeNI T AE]lI Nél NJLnA
DJAENTLSNIMET nlif NKNI'T ©ONT fir 1
2)Jnel NJLNJINKT & ENK|] KATT Al &l
I NE MK RT rokan FSiNADgINA 1T Ok NOE © cex
6r INNLJ



o
¢»)
o
\l
(@)

@ &

_ h_](
(@)
@
f,
[T¢
=
>
>

=2 X

= MO " MO O¢ = X (D¢

'z
o X
—
-1
—

Sy O TWRCX —

Ouox &R )
— D-—1 ot )
== ([T
XD RZ

N [T [Te G‘—x

“ANS
N —]
O Me—.

N
o — TS @&x M

?'Z MDD =S¢

[T Ln)u_ Z“_>
m< =5 - m |T|‘
Z-Z

m —I St S Z«
?_X-Z 6__(

Mx—= = 9—"€ Q dxT-=Z D
- & Oc¢

- —
aQ~— mY
|'|'|<Z<(‘D< —r=

(

Ujl)f_ (D( T‘x Z\ O
)
Sv
9t
\—)
2)]
C—(

DZIT Q> ==,

7' —z OO

8= ooy =z M=

“
T |T|<'I:I: — M SR
-Z
C— z

——( m>

—_—
N
—_—1

—(

3"' .

o1 b
N N
Z M=

. m((Q)

o
~
— =20 o

«

' ®
~ D
M ¢

M —¢ E O
O¢ —' =3t MeX
M-

I N e

%@:j
@< D

(= —( =
Q

("
(
§

il

- ZT X OI
—
—— .

N

E >
_(‘t_n —“meZ

XA
3\ fﬂ(
R ‘X o
v_-‘_>
—_—
- Z Zg M
N m
..x _..‘x m @
> > — x=Z
O« a‘ — D ¢
[ 3\\ )y —C(D-
=« -
—>
Z6& T
x&ARAZ
O
-
14 o)

2SS
A >t
zZ o _,

Zc
»

(
i 2 s m
% — O
5"@ m(
4
X-ZQ§>I_~
b [T ’(
- @ S —'-Z@(L-

—_—
SN
y =
>SN [Tl
— | .-T

e (
Cy
Y

N

N’

‘222

. — —(
e Oy — (D¢

—a—

e o(
P O' o
Z— D Z<_Z Z¢

o
w

— —, "¢

O“@i
x ot-X Q—«X
<

)y SN A< — Z¢

OI
..Z CD
Az
@)
Z xZ
prd
T OZ:
m<Q A
me— I

w
N’
—_
D¢
—_
(D¢ r—-

(
(

AR DRZR R
—_

—(MTS 22 Z 2
—( —(
~
oo
2
5(

Z
—_
[Te
-— -
. x x
)
-
D¢
[T —¢
(@] \
%

—_
3\ —

O-R
—C,
(@]

oy —=
¢

>
(

o 01 B~
N N N’
— h — — C— C— — C— -— O§_ |-|-|<_

X A Z
Z(_ — (D¢ m(

M= .27
|T|(/-U m,‘z LIS

Me—WR o Ze 2

o n

-
= X [T«
A - C—l)_Z = (D¢
[T —1 O«
—
me®
2
A
A~
A
2
>t
[
D

— O« Z¢(—10¢ O¢ [Tl Oc¢
S [Tl

S SR =2
_-x _(_Z |T|('Z
'x ..x 'X m<

Z‘ (_|)"Z .
O¢ —
L.)_Z
Z:m

-}

i M

R —

o =

) pray
n-2Z2-Z ~ A Fﬁ(
¢

Z Oy
ocr=r-

=X
oL

..Z Z\
— —
_8
M
— 92

- A

Z =
N I—"x P —
I_-m( .
—_
I

N N’

O
—ZzZ Oé& -z

S 7 S O I S

AN D<K
—_— — —
~.z-Z
—(y
(Ol
- m O(
oy RN
OQOS
A O« ™



77

— — = o = . I R < — i~ —_
— - —_ ¥ - o, -
| - = W,_I = “I o— ) W . — N.,VN Nm — vﬂ n= -
W o e e - =02 Z g one . =
z2 -2+ = T Tugp-rP0z 2 8 © o
—qn X2 = O~ 0 X0 ¢ E = =
o_Z< N W . X: XD “H LU O G @ 4 i o
Z =l ,K Z '8 Z2-Z2-Z N,vnlU M-I ¥ Xs—,_
o, ©w TS TR © S8 o=
ONg) E T H— —_ T e U2 o n_uAU —il & c O
O — -1 b} LU 0,
|— qee —y— AJLvn NAJvn E N,K \ Z- V2 A.E muo_lvl
0 . o ﬁTﬁTK@ﬁTGEéMNe TR = 0y
NNE_VMKVn oo Xl =0 Y X TW_ —_ 102 O
nz reVO 0’9, VO,mmLO Flev|vN~|,OVE Z Nv SO Nn—
—_— N C KVOKLK,MHK KNA|.~| r,Kv.n > vnvl.eq
N 2. 2 = 'O E &
— -0 — Z- NSO Zr e ) K,VN @ o X — -
K-. 0O Hy— K..VE N VE N VE ,m vE O il | 1— — D ,N - WE O —_ O 1—
ZhZ N,:J w ™ 1 x L vm,l_ — n_|u y— - A Al.v@ o Wl -
Oy NAZ X K,”m N Z N,NVE Z Y = ,K W,P & 22
Z-0 X Ny X K,_“_, NN~ B R TN - C % —mc o
il | N-. N-. v vE ”O VE Y vE J— VE vE e VE |— AJV AJVR N-.v”nlU vum Ajwm |—)—

jGEééEéﬁéééNejéNLNﬁE NT@TNN
Z_5pZez2,2,Z20 o FEz B AQQ.GAJ LS Ze [T

— D ,_ K,VE Dol o ld -l - Evmm,vl =0 2 . _xlu O =10 O -

éTiNhKhéhKhKNﬁéTﬁTGTGNKNTNE

c® o EZCi—cZcZx W e, oy T2

™ -0 (= vevE 0 00 vevE ”O O H)O ™) pee ™) = AJE ILUE IcK.,Ic_I

\QW X r,\1}_ \nﬂ_l \OW M‘J \_kw \R.ul \—/} v K,\1._l n\/_} \OW
VE - VE z-

0 = Lo oL



el , 0 /8

Oj TTAar OLREENKEKNE&N] él NIJKAT
(Curriculitapping)

Co—

3T Al NGNLNE| NT A7 |
TAEI[TAE]
hONT ing) &l NJL GG
P < "0 x| hONI KNI I nqLDy
KNj I NgN | Ok Ne& ’ | PG ’6KN§] 51 e
KA | L NK
/loJa]/7]o]1]/]o]1]/]0] 1 [/ ]O
'Jl Al NGNLNEI NI nrl e
- ExXNBAEBGLNLT KQ
LT o.0/o0thaeed LN, |, [, |, [ 5], [, ] 0, ], R
LT O. 000F NKj T K} 1| L
L1041 nl j qOk NL NJ,
LBOZnEeJ Ok Ninh|, |, [t],], BE ] R
E@Q ®K| gENé1 | 61 1, 11
LLQ/ /Oél‘_KI g.,ov'rl 1|1 1 1 1
OOBOAROBAEOT EN :
- ExnnJiI NgNJTnlj LNLT KAQ
LT O.// OJInlj q 1 1 1
LO BNTT INKT) N\NEEKIK ]
LDI@né&if Nt d v Dp ki, |, ], [, [*],], AN E R
L6LNk)] NEnT el NI, 1 1
L@ ONLT KOOk NL N[, [, [t ], |* Lt N N
L@ OXNIi nT NKRIETE| . 1 1 1
- ExnnJdIl NgNij NI N
LDBENKEFOij NI Nogt [, [t . 2. T.]¢ NN
L 4G NI NI RIEEk | 1 |, 1 ]
Li4® N| NF a2EEK | 1| |, [*]. |2 HE BE NE
LM@NINInEEkLé L
00BO@BD 6kj O |° | aE .| s e ik
- EkngnJdi NgNI NTJT NLNLT KOk Ne ANT LNLT KQ
i1 O/ . T O6EITKSI, |, [, [, [, [*]r], [*] [*]" N
LTO./zoENKLDTel, 1] HNRE BRE ..
| 1O/ .7 Ol NTJNLT, 1 .
T OENKIOA hT NI NT{|, [, [t ], HE R .
Il F ONLA @GKKIST DR[|, |, |, [*].].]. BRE .|,
| O/ . 0O NI NLNK® [, [ ], 11| BRE .
|E®MnEGNTLSNT1 NEEREREERE TR
' I N OB NPONEO& IONINK A TnjEN mgmum n g OID




Jeéel, 0 79
IJNT KgNT j kKENKOKAn] T KOOI Jl
1h Nl én#HT KKJO&KN] T KKJ
1. KENKOKNn] T KOBhONI énHT KKJ & KNj
ITAELNEI NTO©FEJnen#HT KKJO&KNJ T
KNYT KRr T OOkNGS| RT ] KN&7 g1 QT nlLnl
TAELNE] NLNJNKTH K TINEANT 7 T RKGKNTEONKKI |
1)0 € ONEE Ok NGNT Gn RE EB IKMNRHHE NKKHKK J
OLR] LkNOOKkNeéel NIGNRr+LAT] q
2)J Al KETMFIO6T Kk NOKAT j NA gl T T nk T
&l EFt EEQEKOKNLAEE]
3 Jnif NI Néel NJo6|] RI'j O8] SNOk Nj 06
el NJOoIRI &1 Ej OOFNDr 1
AHLNINKT I NOEeKNNIagqOk N] KNS JNT j
I Eé QEK O £ h©l J
5J & KKj NT KKHT NEI NgNENKOkKk NI N
| NgNGii
1.EZk] nT T QENKLFTTAr E 61 nhl NENKS
| K OEI PEEI 61l AELNE| NJAKNOGT ij
ENKOTnEEN] T A} 8kR] @) h&d@ABHAELMN
ESNITh@E& ©JAKN] I NgNGEI I k AELOT KI
OKNENKO] RTLINGNEEknnJJneéel NJGN|
&l Ej Ol NrT ObnpRel OPOEL E & KME Kik & K
LFTTNREKN] I NGNOKI JT AREESNTI T h &l
8KNJ T KKJ
1.EK] nT 1T AENK] KNOJNIT | KENKOKA] T K
1)] KNG JNT e NEENKT KEOIT k NéF ET AE
KNJINNT Ap JFET T IN] OOKNENKKnNT J
2)] KN6OJIJNIT @NEENKJAI NT nj Ok NI K86
'knELOT K
3)] KN6JNT 8NE|] KNINHENKEKNT SNT i



Jel, 0 80

2l NJKO®e ,

2 KENKOKn] T KOehoeNIl el NI KOBO
ITAELNEI NT ©F EJneéel NIKIO®GEmMr J i

JNTKgNIT él NJKO®ST 6 EeéKI T éknJ LNy
NIJnel NIJKOoeOk Néel NJoeoeNEel NEé
|DRTQNTOGKNéLK!gLNLTm@®®©Dr
OENrjl €6F EOOKNENKLKONET T AT |
2 el NNEsadEiNG Il EXG & @ 0DEINRO O
OT DRIFT N8FELNENI NgNOGiI NNh ©NI
AILNINKT T OKHNBRKAOENRT & B ® GKD D E
AL NI NKT I NG aNOm el @0 NEQKdNH P E
ORKDPIT Ardl INNLIJOSgn! O6] KOt
BILNINKT Egoel NI KOBOk NT nE| N
& KNE eh ©

2Ek] nT T QENKLFTTAr E 61 nhl NENKS
ENKOKA]T OENKLIT 6h] 61 ©I'T NET k

oll@ ol AELNEI Neh®i + ET SNI Néenj &I I

[ FEENET AR AEJAENKOKAN] I KOBGENEE

| NTJ NEKI NO6L| 6G1 NNI KRFENKI t EENI

2.3 NT n ENKIknEnNKkSN g N oKIONOh ©NT é 1 NJ K
1)) KNOJNI e NEENKT hLFTTAREENKL
LY )] OKNBET NESKOLT I hel jI N&N
2)) KN6JNT @ NEKN] ENT OENKT ©NT OE |
3) KN6JNT e NEENKLAEOGET 1 kT NEKK
Al A EKMET NIa J NI jKEHHANDIKING n R 1T

31 nE|l NT NE|] PGGN

&1KENK6KﬁjTKOeThE!NTNE[PGGN
ITAELME|] NT ©F ELNIJNKT ] KNEFT T N§

eh ©KAT ENKI AnhT NTAE] NT NE] PGGN ce)

GEONEET nr INOKNLEOT T Nt EPIPGT INO

enBALIT nT MG BENDE MEBR NK INFEI] iGN
1ﬁhéiNjéNhr1qNEjhiNéNKHGNH|i
DL NI NKT KI TBERQLNENNORNP P&INN(
ALNINKT e Nh Ol NoeKNNI gk NOE 6 e
€06l JOk|] KNEIFIT ENKT AhL NI Ee& El EI



O

LN
N
X D¢ O X

S
(o)l m FH ()
Y o [T (D¢
RN ¢
—_ - —

—( =\

N —
5« Or ANz

S Z-Z 2
— 0 2

5 —_C = M
- CD'“Z*Z

[Tl¢ G) _('X
= X ¢,
— XN S

(Z —( ¢

—= O =
—_1

o O 2

~— — [Tl -

=
—_—
e |
o
Z
A

w
M
A
-
—_
¢
M
(@)

' Y~ N

5>
& =z
9
;)
e
Fl:l(
<
o @5 O]

- O. m(_‘ — |
—) m.m —_— !
.*

- O Meme =
MzZzZXzex = O-F=Q

o Com— —
99>
_ - “I_ m)\—)
Z-Z
'Z — m |'|'|( |T|<
M- ==
_— (D>_Z
Y “Z c‘ :

-

—

C
[y 'x
¢

Mcoc —-x 2@

«—=

(SZ ot 2

O« O— S
Q¢ M M =+

Tl _(CD<,_Z;'K

S @ Qo) 2
< MmeX AtmeA

Q-Z -Z .=z 2
SR TR R
= Z¢Z-Zmc

rrl( Z\ Z\ —( Z\ ¢
T OC O™ O« [Tl

—_— o ( —( 2\ _— ™
XD

«Z < D¢ By ¢ D

-, MM meOr
UM == O¢

'&«Z -Z *I-Z -
:§ A O-Z X

o)
O]
Za
S
"o

.

22

g

>
=

I"Z —]
- A S

[Tlc

zZ

¢»)

zZ
(@

-

¢

—) =)
—| (—I)

>
—(

—_

Qa
A

2z

_(-h 3\
= 3w~1=‘-_
N’

oc

O.

O.
— Mcx
..l_ |-|'|(
— S -2

Z .= _T‘ =
A
S 2 N
—_
52
- e
(@)
-
—_
— [T
—) A —

—
Z =
[T«

=2\ 2=

_(8 .
> =

O' O« O¢

T
WX T

>

3
-
@
i

X AN =
@

ot > &
2
2 >t T —

= ¢ O-'Z ot
A

.= [T«

N

~
mex s O
O§ 2=

D r~-—=

oy Oc
'_z_x O =) —_\ =t o

o (D¢

_zZ\?~Z —sS

>"Z |T|< O; (_l)"Z
v ey T

(

ﬁs_ - ;U'n—_‘
(I-I-I(—(

==

w
~—

el §

= == =z

_
"Z —2_%( — ;U< O
R
- 3( ?"x —>

2~ Box —
e—e— O

)—l?‘Q) = @n—

N
N
-~ —=35 O

o —C ¢
z—zhR
o O§D =]
—_C = -—

OO
N

3
C

— —( mdQ) —_l == T —
- G

—
S CD [Tl Z\-Z O =
Z-z

=25
s
2

M .

(&
2
2

B
(@)

—
¢
>t

[(®))
—

Ul
) ——

SiSCR R ORZZ2S S Z 22

-Z (D¢ Z\ Z\@ rrl( G/ /L

r—=

Oy 1 Z¢Z D ZeX 0GR SX
> w _|< ma=-Z

T ZE M Tz T Tz

A = =2~ o
—S
-
[T¢
0]
—Z
»

—

)
o
—_—

—_

=N

o =
o

AExk]nT 1T QENKLFTTAr EgOEI ENKI nhT |



-, 0 82

[T¢
.z
~

— OI..
o NONe

I fir IJnENKESNTIII thrEIN&EEK| KK
1 O KNIFT el Eéel el ©NT N&
ONT T AE|] Néel NJLnA AT 1T qt
N

J
NK|] KNSJNT j KENKSKRA] T K

-

..x =

¢

—)  —
o~ =

-x .b (@] (s
N 3: M
A
O-RR~
(@] Z<:
(@ 85 O« —1 O« C» St —
'y .z 2 —
Z<EfZ<<—->Z(_(?Q
— (D¢ —¢ "
Z

22220 2
— [Tl¢ —¢

B
AR

Z
Mle
Z
A~
Z
@]
o
=
Z
Z
a
(@]
(@)
¢

MM
A
(@]

o
A

— Z‘ L')_x — —I~-|i 'Z )
=N E{-
[M¢ f‘|'|z

o1
N = —_ [Tl
~— — -

w
e
O M o5y X

N
)\

\(_)J
_E —~re
(.D(-Z Oy O¢CR Z 2 ¢ ¢
Q)
‘E\-Z G?? ooz O S
Z(-x S [T =S¢ <X MM

s mme—— T



E
Oc¢ Z«
O~z

= e
A Oc
U —
B —(
3 ¢
20¢
ﬁs T
Xz
B-x
=
O
.z
& o
=
z
>
i

(

A —C
= >
[T¢
('D. -
Z
(@
—

—_
—OC — —y
DA (D
—>
|

N
~—

AW
N N’
e == —=r=
[TlcFHAC
8
=
B¢

T
o
=
“mfﬁl(
E S0
X
&

XA -XZZ-R
22

—Z2z2Z2 289X =z
> O¢ B Mo = = O«
3 Ll)_z) ™
- Z<.Z< O =«
) —( ==(

“x D¢

Oj TTnr OLhEENKEKNE&N] el NIKAT | Nh §
(Curriculum Mapping)
I JIITNhGg NO G1 NN



84

ot
@< D

N
K

Z ¢
—> -

hONIT 1T AEI NI

1[2[3]4]5

112]3]4]|5

1/2]3]4|5]1

Z
(@]
(0]

N N

El

[o]

_D(Qf

e 106 GNT n

1J 10%J hJLlI\]GE L

|JL0&) vl RE L

élLOfDéKéC)K

o o o o o

o [=] o o
o [=] o o

o o o o o o

eIlOOeKeOK

eR3L JENKS
| KNJ n

L PAENKI A
i N1 Nt

me (= 3‘99 Z{ sz

L PAENKI A
i N1 N

[Tl

\
js\js\jrrk

LRAENKI f

ZmZmZlagZ RIFE|——m _(o

| BOD K A E

T
—q =1 [TI¢

| EDE NK

o

o o7

=]
=]

o

N
—(

el 1end

000 &GGEEMND O (




85

KNT I NgN

>t
@« D
BN -z

=z
] (‘D

]

[EEN
N
w
N
o1

IO NLT EKKJ
OLEI NI NI

[y

| FIO NLJ EKKJ |,

I BI@NKOgNr |
.. el NOk N
0 O GEA&AMD & GO\

[

| FIENKE AR EN]

| PO AJIT NT N

n
| 89O N L |

 EOL GLNLT
| NEO]

—_—

]
N
d
N
FnT LNI EK
K
n
E
]
|

M
N o«

PONLI E

PONLI EKKJ|,

I ] L] L]

| B2 NKLKIJE K n E,
|

|

BB NKIF I EOT
elJJt NI kn

[y

O0O0QCEONOAT |
| RENKL I EOT

Kol I

=y




Jel , 0 86
TAE] !
5 ITAEI| [ N6éK
hONI ér s o= a4 €1 NJL [ nl o
KNG I RgN eknpq MONTETREENECG T 0y Enknp
el NJK|ENKGE] ¢
LNKLT
1/2|3]4|5|1]2]3]4[5[1]2]3]4|5]|1|2[3]4]5]1]2[3]4]5
C00@OEE NT O
IEZ@NITIEKKj 1 1 1 1 1 1 1
El 61 Nijj | s | : :
ExnnJI NGNhONI I NLI EKKJENKE&ANR
| BBENKIF Y Or e
SE|I TKhOIp | | 1 1 1
00 O GAEENG O ¢
|E:3<ENKénhEN1 ] . . ] N
OOO0GBODORERE | ’
IESGEANKAéAﬁ,hEN 101 |1 1 1 1 1 1 1 1 1
gnJagl ] ]
| BB NKO&nj I
ek Jir NI TR | | 1 1 1
000CSQAORODO
| B3®@ NK| KNJ n
6T§C’)P‘(,N6l,l 1 1 1 (1 1
el Ji NI o1
| KAEENI
IB@NEI!TG]"]IKm’]l 1 1 1 1
6KEENI &n
| '@ KNDr | E6 G
I h Ok NE N K-t 1 1 1 1 1 B
| KAEENI
I N OOIDU NPONEOe ONNK A TnjENDRRG INUJIKKIA EOID § | T KI E

i K E NKKBRKART] [T kKAOSERIdDh Raoneii i mhie @roF EE A T
RO:s Outcome Statement Specif Gener Leve
LO | LO
1 JnénHT KKJO&KN] T K V U
| NLIT EKKJ1I K AEENT I

O



Jeéel, 0 87
RO Outcome Statement Speciff Gener Leve
LO | LO
2 1Jnl nEl NBNXKNE§GON RN Y, U
i NI NN SIONE QB P |
KNhAT hiO
3 LNDN®] PGl NT NEh ©N Y, U
OLKI gEN&EOLAEEJ O(
A4 ILNINKT ] KniTnl O S Y, A
eNhol RIT &1 Ej OB Dy
5 L NJ NKKjE)LIONK Leléd T6L V A
L Dr I LNKE ENI heNI
] KNLNT T NijNiI O
6] KN nET qQEg©eéel NIJK V U
LNLT KQFDRrTfOIlfnra
7 I[LNINKTFT NV NjIkAE V U
| NLI EIKKGT Tk GEENNIT N
8 |JAT NE|l NOKNLNJNKT V A
Gl IT qobl Kasé)] KOEKJ
I NERONIT I NLI EKKJ |
9 ||l N6eKNNI geel Jokég V A
Ok NOE®©] PGl BNER IEINH
I0[LNIJNKTO6gNRrFJ6j] EQ V A
TROTTO1 NDr 1 AhT Nij
11/ JAEKNT T T RNNKILNK@E V E
I KON T ENKI hk |l E(
KNYTTNERONIT | NLI B
12|/LNIN&Ki NSKOBERER € V E
| KN7 nET Q& EKNTY I T
FDr 1T fOT nrdERfTrj i é
LAEeJ Ol nEgGNT NOG §
LnéijNi OOk NENKGSE|
I3 Nj8&r @jnmrky)ld © Remenmbéring/Understanding, A = Applying/Anal

Evaluating/Creating



88

e

A

N..,
—|— ol o L L = = o = = p=
(o

2 T
M oL = LL = LL LL LL LL LL =
0 O =
2N = " T LL LL LL LL LL L L L
= =
Whe 1y o L L L L L L L L
X y—
L ,m
=- L | LL LL LL LL LL LL LL LL
n-,l

>
M e = s = TR TR = s |Is
,N il |

o — —— : < —_ -— —
=i (R N I,_G,Iulrw 0Z x Z@ W[, o |[=Oy
mm A&,INM eh“V \C = n_uN,|"”$~|rvN N,N,K X Z QN,L,DhVO
= m e L « L — _M ~O ~m ©) X,z o~ DQli—1— v« O o Oy = M2 Ol o)
() MAg,N Z-00 - |_,—’ — Y.ox — N,Ve -—H—0 ' Z o HZ Z 2|0 Z=
Clo =z 2| —l —|— VN.K Y— e O 2 — 20 X~ w - |- 20 —Q K,~| Z~<«U)lW |t— 1— 1=
— m L ol 2Ol | X Xres (-0 O o [XO2Z2UhZ | o2 Yo, W oW e I ZiX-0 =
™ m v@vN C I.,”O N.. Q@ N..LAJ o N..,I — o] [ = N..ul J— N vN ”O Y— |— QO — f— N.,_O y—
,,n m O =l D ol QL j_ i X _wZ 2 — > X O [— — X520 ho O, > Zxe
~ e C |2 |20 X | Z2-20Z2 XAXHZH [ Z-O o he D — O o2 ¢ 223
AM, > - — 8l 1l 0 |l 0| — 1§ 90 O e | O |1 0 —
—9 o |« ) < o) © N~ [oe) o S
ol




Outcome Statemen

-—(

JT1¢
(@
-Z

=N

M~ =:
3\_2

11

—x —Z-R
— Zmex 2y

| OV THR - & [Te

—_ O —_—l -
— —_—
—

O

‘ﬁ—lm( —|h )
Q4 ot — St.zz OS¢

<
=

Fu

lyrjulfilled, M = ModetBly=feéftially fulfilled

h

Tv
N

N
e K

h NI é

1|2]3]4]5

1/2]3]4]5|1|2]3]4]|5

1/2]3]4]5

PLOLf énHT KKJ O8®IN|

N <@ iOn G k NNLETKEKK

KN 1 KKKAHE E

01 Kk AEENI

1

1

1 1 i i 1

1 1

®$éjﬁQ5@'

N Lt T KEAKEKEIN |

o

[=]

o o

o

z|Mex | Dz

=

- Z

=

BElE N

2
- m.
pzd

=

%.

'ﬂ

5
—

m
A

(

-_
(nq

=

%

=

___‘_O§_n____T_OQ__I_F_O(__\__\__

= B i s
S| T B T pryd Z¢ R{ 50

m(*o OLI— |'|'|(*Z - = M =

m‘Z'_'_x ‘Z,x S I'I'I(<_.~X,7<~Z.|— Z¢—
— =S S >Q

—_ = —|‘9_:? = —_

jz-x
[@N==71n1

=

Z —| =T T — 2




@« D
BN -z
Z
—> -
1
—.~ Z >
— [TIc
S5 2
.~ @

(@)
-~.

~

-

m

m

-z
)5-3’_(

BOE NKOS KA ]

" KNI Ol t EF

BRENKKDOK & I
KAEENT =

|
|
|
|
| OENKLNE |
|
|
|
I

QENKI}EOT

Nidexknj KQ

B2 NLI EKKJ

B26 NLiI EKKJ

BEENKI I EOT
elJIJt NI kh EH

| R2ENKF I EOJ

N
w

=

=3

=

Kel T i1 knEEN
| 29 NL | EKK]
Kel T & e Nij
| BBENKI T OF ¢4
I NEENKOE]| T
| BBENKe&nhE|
O0EI T KEKKJ

| BBENK&nhEI
| KAEENT §nJ
| BBENKG&NRT I
el Ji NI 672 K
| BBENK| KNJ 1
0T e Ok N6 | K G
L SNI KnT ENI
| BBENKI k) KE
6 KEENI &nRI
PLO2 AT n E| N EOKKNEGE ijnNeE | NN EANEKEEQ| © i Ek|l 6§ NE
LRPAENKI nhl |
ij NI NIF nEEK ||
LRAENKI ART |
ij NI N> AEEK I




@« D
X -z
Z
—> -
-
=1
Tc
—_
—.~ Z >
— [TIc
=05 2
.~ @

(@)
T

(=]

=

m
Q
z
G

(e
14

X< O

Z
~
|
=
Z
N,

=

=

=

Z R BT BT R MEZETE
MR | ZP = =M TR ©|O0 ¢
Ov— | (M| ™ = _\*Z M x | A<
_'.x S =M yZ — | Z—4Ov =~ .

N
w

=3
=

= PR
2
e
=
@i,
(2]

=




m
-z 9-x

—(
—

eNTer] . . _T ﬁ,E!'Ne
I ékN]T h©NI e nE,NIK'I\'IIIAr]N
' el NJKi
2/3|4|5 5 2|34
NE,
h G
N T |
h G
~-nkg
éTl t b oo
NI
CKG -
K Q
o1 | | I
EE
ij’ r L il
El il
T
’) Lo h h
| NEANTTTOR TRT T 1 i j& A 1 SN K
KN§00 o
J Ol
E1 I b, L
TP r LB on
h G
K" r LR on
[l
h G
Nk
!
I
.‘i’>
OTl t Lopon
NI
Kj\l t Lopon
n g
(I
!Tl il
EN I I
J




@« D
BN -z
Z
—> -
-5
=N
[Tlc
— |
—.~ Z >
— [TIc
=05 2
.~ @

(@)
T

N
w

=

=

—
(@
—(
(@
—(

Tl

=«

[=]

=

=

=

=

=

=




Jel , 0 94
[T AEI NE
_ | NEl Né| 6 g NEN I
el e heNTeTnE!NTKNr'inu-r?:,rNKé.
KNT T NGl eKNJT el NIKI 6161
L NKLT
1/2(3/4|5|1(2|3|4|5(1|2|3|4|5|1|2|3|4/5|1|2|3]4|5
| 26 NLI EKKJ | ¢ . : S .
| BBENKFT Or ¢ | | I I
I NEENKOE| T
| BBENKENnhEN | | I I I I
OE| T KEKKJ
IEBENKéﬁhEP L L L i n L i} L i 1
| KAEENT §gnJ
| BBENKOG&énj I | | i ]
el Ji NIl 672 K
| BBENK| KNJ 1
61T e Ok N6 | KG | ' LR
L SNI KAT7T ENIT
I BBENKIF I nKi X ) X
6KEENI 8 ARI
PLOBKN] n ET QEY aNd i7 NILKND S TKNOFOEGRKNNTLINNLT TKKOE Nr T F OT
elo®edni DRI p PP
€ Jog GNT nT NE | P PP
J 1o il NE L q)l P PP P PP
1J 106l hull RE L Q] P PP P PP
é 10D é k eT0Ik M L i L L | L
1 .
e 0Dék e Ok nl | L L i L
5 .
eR3L JENKOG G b b b | b b b | b
| KNfnETQ |
IE)EVNKééhEP o] o] o o o o o ) o o o o
| KAAEENT O |
IH)(ENKééﬁTI o 0o o o o o o ) o o o o
| K REENT O
IE)IF]F”’IKLI“’, o p =ooo 500 o p p o] o,
|E)2E|J|J+ NéTr, o b pb P o o P b b pb P o o o o b o p
| 0% € J n Ok Ng | L I
I NLT EKKJ I K
IEEKL_NL,IK(O o] 0 o] 0 0 0 o) o o o) o) o
I NLT EKKJ
IEENKééﬁ]\I o] 0 o] 0 0 0 o) o o) o) o o)
e I J L BING TKIN R
I BENKI t E1 I} b s | b b | b b b A
I NLI EKKJ
IEENKTHNIC o] o] 0 o o o) o) 0 0 o o] o] o o o
67 DRI ET ©1




7

Z
—>

Z¢
[(®})

@« D
X-Z
Z¢
—> -
- S
=1
Tc
—_
—.~ Z >
— [TIc
=05 2
.~ @

(@)
-~.

N

m
-_ =

)

_lZ M <
—a|= m
N _m

2 =
alme— o

=

M e

—_ (.-)D-l—_x

f—
Z(m ]
O .

—
_ > - -

S|x| xR =Mz | = 2

RE— R
Fﬁ( PN [T =

=

)
-
——

=S | m
Z
Q‘ﬂ Oy — i PN

x| —Z=|x _)~X S mes — O =t

€ .
v

X S| Mg 8 x| -Z .~ = X Z¢—1 O .

——|~ —Z T o —

=

[ —

—
—= —1Q.x

=

O B jn MY Y m(b} Z(P D P
M p. |T|<_O Ov— | = M =, —¢ Z| =

BT Ezm

mq Mex| M =

BT I

BENKLN

<

R Z BIZ

BT /T mom

ENaT 2N
>0

5eknj KA

Bz
o —
z
—
m
<
<
[d

26 N L | EENAKk]

BRENKLF | EO]

= |- |——|o— o= |m—=|— === |- |- |- —|—-—|—7-——|-—"k&<—-|-|lo-|o—-|—7—|r—

elJIJt NIt KA EE
| ENKI I EOT
E

KOl 11 kn

N
w




KNT [ Nl

< D
X2
Z
—> -
-
=1
Tc
—_
— A
— [TIc
-5 2
.~ @

(@)
-~.

| 229 NL | EKK]
Kel T & o1 Nij

| BBENKEIT OF ¢

~

elodeni

el 1éndi knE
| 811 NLT EKK]
OLEININIJ]Q

N
w

=

=

—
—_
Z¢
[TI¢
(S




@« D
BN -z

Z

—> (D-
]

=N
[Tlc

— 2>
— [TIc
=05 2

(@)
A
=

=z @

N
w

=

=

=

=

=

BENKI
elJIJt NI

=

| 2E NK |
KOl 11 k

q

=

=

[T m‘.x I'I'I<_Z -

< X E-;{ ﬁ
= S\b} |'|'|(H:|
T [T

—_ ¢
—

g
9
Z

K¢

o RO

M.
M.

—T= =T=gl- = =[os -
B = @(jé

B

(=]




— [TIc

o< D
X2
Z
—> -
-
=
Tc
—_—

2|3
| BPOENKO & nj |
el Ji1 NI 6T1F K
| Bl e KDy | EJ
el 1éendi knB
| 811 NL I EKKJ
OLEF NI NTJ @
I 812 NL T EKK ]
| BIENKE&AhEN
I Ne NK
I 8L AJJIT NT |
I KAEENT T hG
| 892 NL | EKKJ
| KNTALT q
| ELENK&nhEN
6 KEENI I nT L
| 891 GNT nT NE
I KANEENI T h(
| 9% é KEENT |
I KANEENI T h(
| T I EN&LNE
| BOENKO KA] I
| BENKLNE]I |
KNI Oi t EI T}
|

BE23 NLI EKK]
6éeKRnr I E]TI

I P26 NOi EKEL

| RENKI | E O]

elJIJt NI kA EH
| RENKI | i

KOl 11 kn

-Z

T
‘z
—
,xm‘m(
e,

=
o

—

Z

=

-_

"B B R
(=" PR npl

-

L oc— | —|— —|0c— |
0

a [
S Zve— | T o2 @ Mepd ™
O x| O o T o R =D e
m<_ Z\Q 3(©) j‘x >t
Z R | | D M. an( Z(?< Tk

.= (- m(
Oz T z|Mz

R XX 2R | MR R x| M-

O =R = Lv')v

=

=




Jel , 0 99
[T AEI NE
_ | NEl Né| 6 g NEN I
el e heNTelnE!NTKNW'qNu&mKéu
KNJ I NGl eKNJT el NIKi o1 e6l
L NKLT
2|3/4|5|1|2|3|4|5(1|2|3|4|5[1|2|3|4/5|1|2|3]4|5
| B3 NKI ENKK | | I I
6 KEENIT & ARI
PLOONS e KNNI g Ok DOk SNE QI KINE § Eh 0B ©60«k NKE ©
edoseini DRI PP P
e 106 GINT NENK | p PP | P
J Lo il NE L q]l. P P p PP ‘
JLos vl RE L ql. P P P PP olP |
e 10Deée ke Oknl I I L L
1 ,
e 10Hé ke Oknl I I RN
5 ,
e23$JEvN~Kégr o] o] o o o o ]
| KNf nEI C
LRPAENKI AhT 1
ij NI NI AEEKIS
LRPAENK! nhT |
i NI N> AEEKI[
L PAENKI AhT |
i NI N AEEKI|
| FO1 K AEENT It | ¢ : LR Lok :
IH)ENKééﬁTI o 0o o o o o 0o o o o o
| K AAEENT O |
IH)CENKééﬁTI o 0o o o o o 0o o o o o
I K REENT O
|E)1'r]H|’|K|,_P° o o . o P o o o) o o
IE@IJIJ* Né‘i’r’ o b pb P o o b b pb P o o o o b p o
| FO® éJ n Ok Ng | X L A
| NLIT EKKJ O
| BOEK LNLT K b b b b b b b b b | b | b
| NLI EKKJ ’
IE)EVNKééﬁ]\I o 0o o o o o ) o o o o
el Ji NI 671 K
IEENKI+EIrO o] o o o p o
I NLI EKKJ
IH)ENKTHNTC o] o] o] o o o o o o o o o p o o
67T DRI ET ©1
| 10 Kk NEENT ¢ | | I L L
L Nr EOI hk ©F l
| 10 NT KgNT ¢ b b : .
I NEI NLI EKK l




KNT [ Nl

[(®})

— [TIc

@< D
X-Z
Z¢
—> (D-
_—
=N
[Tlc
— |

| 810 e KDy | E
el T énJdi1 kKNE

=

| 811 NLT EKK]
OGLEF NT NTJj d

I 812 NLT EKKJ
|

=3

f—
—_

St —
O —

= - = T

— o™ 2 o
FA(
T1¢

~ =

LQ..

=

I..Z — —_ -|_': jg-;|
-

m

| = @x @ZE-XE(-X@X
| j\b! O m(b} m(m(Z(Pe =

O« Z('Z meZ —¢
—

—|—| 5 o — 3'Z~X_Z
—=| —d m =N M == =

[T 5S¢ |-

KD OI Tt EFT]

EENKS| ki
KAEENI =

EONG@gAI ij Ni
| B2B1 é61 6k,
Ok NI RD§1 knE
I 23 NL T EKKJ

eKNr EJTT

Nisexknj KQ

B2 NLI EKKJ

B26 NLI EKKJ

5
B4 NLT EKKY,
|
|
|
|

ERENKLI | EOT
elJlJt NI kKN E

B
| ENKI I EOT
KelT Ol khEH

N
w

=

=

=

=




@« D
X -z

Z¢

—> -
-

Tc

—_
X

— [TIc

N
w

9 NL I

T MR G

-

B
-
(D¢
—>

-Z
(@)

FHD\

=

Y e ma

=i g ¢
W= X — L\.‘)‘

=

x| Mz~ Onz| T~ =M

s | TTI¢ m‘a -Z SN Vale X Z‘.x K
ZZ = | =D 23— T o
T = [ DC—¢ T O x| OC

N | T Fﬂ('z @- m
— | m 3\‘3 m(r—
= o ;ng 2 N | =[O
O~ _(ﬂ

§

- T T |IFOC— (D —|T T |0 |7 T X —
«»

= 7 gx mo—p

U
—
833

T

2

=

Ot EF T

. = .
5
m

 BRENKIF I EOT
EONGG Al ij NI

| ENKIF I EOT
elJIJt NI kh EH

| & NKI I EOT
KOl 1 1 kAEEN

=

=




@« D
BN -z

Z

N
w

o

" Oz Tz

=

F D R(Z iy

~ X E (/))—'a
<|'|'|(‘x

— —(

- — O\_x O« ¢

—

=N

[T

T
-Z
m‘.x

O« Qo —¢

(=]

(=]

3=
8_
Z| G

-

|:3<

Bl S

N = =] —

\ET
@S’Fﬁ(

—_(

= | oz [N =

=

M e

“z|z(® o

x—|—|o-—|o—|—|—™1o|l— - - |mo—|o —
—
C
EE |—O:s
i =
¢

< Z\
—

Slx|1™ =

—t—

=3

O —l¢,

—_—(

Mq &~ ©| [T

R[E=|x|Zm

S

—_—

=N

=

ool el

m

z|_ Q=
ot —( Ot =

mq{Mx|M =z 2|8 x| 2 x| E4x| o |[Mmy MM g AR X x| 24

o RS- =R
= | [Tk ¢p. m&O - =

18
-

o| Z(Z mM¢E T —G o 5| o = AX[ZZ—|= 22— o

B
A
Z
%)

EQENKL

o—|-=-|==|-|-|-=-|- —|— -

=

— [TIc

—> -
=1
Tc

N
—_

NG EO |7 TIEL NKKT|

T | =—(




Jeéel, 0 103
el NJeNhlI'l AEEIFEj] kkni1 T QENKO3KA] I
gn|KN] k N6l nj h
PAJneRNKKHEKI OOk Ne KK] NT KKHOEI |
PR Al nE| NBONXKEF®iHNEI WMENKEEGIOij NI NI
1 |[KNAAT A A
PIGL NJ NKTSINEMNT 169 IRT T A J KndINEIAT § NOal
JET T JNJ
PAJnegRNKKHEKI OOk NEKK] NT KKAROEI |
PRI nl nE|l NOMKEFG® NI WMENKEEGIO§ NI NI
KNhAT hi
5 PIGIL NI NKTSINENT 164 IRT T 7 J Knd KINEINT & NobaL
JIET T JNJ
PIGL NI NKT EgO©61 €61 6 k] ALNKLT ST L d
T nNEJA ] KNLNT T Nij Ni
PIGL NJ NKT FGkNNIT NG| Fgrin BDERN K NT T NEh ©N
PIQJ i é d KNKKH K-JGE kI NNBGKNKG ANTTKNKL | E K K
PR Anl nE| NBXKEFG®IHNEI WMENKEEGIOij NI NI
KNhAT hi
PIBL NI NKT OE elPGININEMBQENNDLEEE
3 [PIGL NJ NKISINENT 69 RT T /1 J KndkINENT § NOal
JIEY T INJ
PIGL NI NKT E§g 60T €61 6 k] ALNKLT 3T L&
T nNEJn] KNLENT T Nij N1
PI®) KNj nET QEH &€ | NI KOS KD &k N 1f LON L
PAJnégRNKKEKI OOk N& KK] NT KKHOEI |
PRI nl nE|l NBXKEFG®iHNEI NMENKEEGIOij NI NI
KNhAT hi
PIBL NI NKT OE ©] FPIGH NI II&TEGKI\BIQHEdNNEKH_I\EIIEIG
PIGL NJ NKTSINK NTTBAIRT T R J KO KINEAN § NI all
JIET T INJ
PIGL NI NKT E§ 60T €61 6k] AnLNKLT 31 Lhéo
T nNEJn ] KNLELNT T Nij N1
4 |PI®)] KN] nET QE) 8] NI KOBKNBPORNL NN T
PIGL NJ NKT IGkNNIT NG| Fgrirn BXERN K NT T NEh ©N
PB.J AT nE|l NOK NIB N XN EldINN ¢ &l KIS |oR
] GNT AT NENTTNERONT I NLI EKKJ 1 knEE
PI®.1 N6 e KNNT gé&®« i0lk ENWEN k MTED KA g d
I hOT T ceh ©
PIAOL NI NKT 6gNRr 367 EOkBI| RNT n&Eh QN
PRI REKNT I 1 ENKI NE i &OWEN]| JKE N KL B
| No e KNNTI qéoel JOokel EKNTTT NERONT I




I Al nr O3OI KAEGEHRHAE ENK]|
[E®ORKNOT nj 7 KRNI I&HKED ERHQOEI ENKEl 6
EGg O kN ES ERHAQEN EN K @lnasKeNehQil T neN\haal!
] KNGGNT KinOr1, L, 003340é&06I 0/ 00ENKI 1
FAENKAT] KNhnAaTj | O ©J KN
A hinojn 4
B hnJNE 1, 3
B h i 1, .
C enl 1l & 0, 3
C ] NI EK 0, .
D ent |l &€ /|, 3
D F kI [,
F T E ,
I EENEFAE| KKNhAnT éeNOIT eé6NET o1 C
ENKLNnE|] NO6h] Jnel NIJIINjhRAET AR
I KEDIO O O O O OOIONDIDIOIDDOO 00000000000
S i KENKLNE| N6 RTTHr1 I EOI KD
U i KENKLNEKReDEOERNKNE N E L &E |
| eJnlLJi OKHA(
V KET NOT njl & gNI Nj Oesée eNKnl
Ol KNOKn] T eednl ©F] EIl nNOK®I ]
W TFT KNJIT NgNijNj & ESNIThoT kN
Op ENKOKA]JTENKLFT]AE®INnLNRI L
2EKNT I T ENKITjI LA TKIINTNKGGEF ET AELNE] N
DéjnrlKN]iNgNﬂaa%@mE%'®mimwwEn
ch©KAT JFTT JINJ] & NEEBEKKEINGNKN KRR K
ENKtrTOiNiﬁENKuHﬂdﬁmwquMﬂmm&ﬁ
18NN OHEERER 60 E Kh EI K N ANl Kl KONEDRS [EONTT @
T AT TNEOKNKN] ENTj kTNt EKKIENK] k
2)EKKJInENh 6K/ 1 KINRISINN g @g\ERE rENEGRNNTIK
EKNT[TENKéKﬁITENK@EﬂDHW@mEWKE
ITAELNMEI N] KNEIFIT ENKI NENKHNOOK NE



105

Jel

LU m,_ N NS /- ol —0 v 1— O - |— R .
2 wig — o T X" Hho X0
N = (OFN oL ®) — ¢ O
R = _ . - O W@ —_— zZ-Z- NJB
- . " ”B L X —_ 2 I;vm —— A" Z-
vm ~E N.. Hl (= AJAJ . vN u« AH - D m — il | vE — ~e:
= X e s 2o @R C- T Siiezg
. = v T0Z T HpIC - LI
. - \ e AJvN! —_— v H ™ N-. Nl.@ D vR 3 = K
Z-~ z = O 'fgh O SN O —_"C == O« o
., z KJN W” O e =~ S m” O N,_I e X
2% —2005% LrcuEs nEis
= - WE 3 — @ Ne) ' mn..l.. “E ,I . — L ' — oL E p 4 = & I.VE — = g O
. = x .ﬁ XE— XTT T m— X0 I £ 20,0

- - 2 —
X — N.. ) . “ g QO Ns N.. —_ Ne) )— ms 1n L.,O VE vE E M”
—@f —Z=XUzZu oD ze L vz

- Z 2 4 = E LW Z->— - -
ol “B 2 C -\ < _o ,m < Nz = ‘N N,vl O - = E Z-< =0 — .D,Vm”
Xo_ 5ol Xz oex 2 N hTrNjENEPGTﬁhG@ﬁ
OTTE BZZ Moo M-S wlislw _owWl20rh
e N VE K., e — {— ,O m” = K.. “m K.. N., N., K., N., - — N.,VE o) N.. O —., L..v
Buzg 8o Zxd &7 0T SHWZ00 Z00 2250 ol g
=0 X[l rﬁm 7 jEEéEG@ETNéTIKTﬁéNﬁm
C N O N _—c = LUl K,q_n e, 2 OZ2 K O —
— ZZ v X Ph.Né%NPEéEjNNjNﬁTEN
AT K@E e - ETMEEKKEéTOé[!é@ﬂRFm
, . —_— 0 )— 2 Z Z “— Z >l Z yZ AH - ) <
Z W, Z o ! —. X X+ = O«
w_ ozl .z =" ,| ) — ¢ WHo XX -0 Xry & X wg 0™ O
— Bemm —_ N K ¢ . — I-, \ . _ . R

™, _PUD e =1 @KN @ENEhNN!TéT!ﬂL!NKjPI
XZOUL (X NIN NK o' XD X e XXl Z2 D X

— (— —  — -~ N - ) — - . . N N . . . R R
NNC Z 2N Z g oD S S EENE ST FEZ
DL y— NN - - o - ey ,N\”.} S VE} —_— VE} ~LL VELI -~ 1O MC/ —uwl
— — o od — N N ™ <
™ < Z — 2l

K c K..vrl.



(@)
D
o
H
o
(@)

D
-
w»
(@]
e\
A
(D¢
[Tl¢
Z
e\
—
—~
[T¢

19 OHHAQE NK N \ K | NT NJI kn
ITAELNME|l NTAr LSNOKREENKLNEI NGEI L |
enHLIT AT NAAET AR

T ©F EOGKA] T KN I NgNT nNEOFf OEI ©é K
KNJj I N§ NaEhNDGK éhG®KAT F nEl KO

2)T 6 EE§ 061 Kk NOKA] T eednl ©Ff EI nNI

EKHAAMT kA ELBNE] BINE@N® K iOOT 6J K N
KNj T NGNT nrxoBT NOoT nj T oKnj T oednl

HEKHAI KNELOT K] KNGGNT Kin Ok h E®NI
| ®BINT K OF T 5 MIEN IN@ Eds K. In@&H IN©II
'k NELOT KOT T EONII'T ©NOI NB§ONeé EN
8NT NIl nNj Ol AnRT éNheénHLIT AT NE

5YT ©F Ej n NT ENK 8 8raNNKInA B LENE | ENKTKN JoKC |
ESNIThOE EKHAT fir ednl NIKNGIT GG &
ITAarJININTJNkA] ESNIT heh©OEl 61

6)eed nI Al T ARLNI G OfOT nkJr NI NTJN



(@)

~~

o

[
=
ZI
AN X
q
(=)
=)
—(
Z
D
I
zZ
(D¢
zZ
A~
—)
a

O.
~~ m(
Z
—>

A~
2

| m(ux
-x e (e [

OOz =
-

—(

OCZ 2
J— O —=

A
— St 3t
— ;Sl .
—qu m>§: —l—
>0 S <.z g(
1
eq =

= ' @ M
F TS o Y

8~

N - O
—_—

R B
él‘-:ﬁ

Z =M< M< D —¢ .y Oc¢
[
O-

Pk M=o o MeZ oS¢
O
- (D.*FF|<
af
Z
D¢

~ (0p)) e JoNoke —'o-x
-Z
—_

CD\ Z > D~
Me— O
M
—
—
-
>
(@]

=
>
A

o O
[T¢
~-Z
z S
—_ qu
N2 ¥ O
[T O
—
>

ENKI f
| OGN Bel N

@)
—_
Qo
A
O
)
(@]
M
<

0' OE el



Jel, 0 108

D

ONEART éen#HijNI I KAELC

»
:]
Z X

(x B
\%@—‘ =

B =

. ,:§.<Q- g
—

=28

AN 2 =TS,

£ m
23
g

—QpETZ
St DGRz O T

SN
Z R x &

—_—— 2
'e
JT¢
B

D
MmeZ-X-Z A
Z I 2o [T
Z P

— DG Mex mo»
ZX &

M2
T s
O MR

[T« Oc¢
D« @t

—) rrl( m) =« a
923
. (
3
X
Z

w
N

>

N
—
s
—_1

T
—_
=,
I
RE
:(l
=
()

Ok

Mex DX -Z Tx

—= DS
=0 FmMI |

Ny i lles NB | §
N
y—(=Z2

' mQZ2ZC W

“omIA A=z
0 Z(T-§<

Y

Z

At — o —i L
=z —
—

O' m' CD [TI< T¢I [T =

og— O O O T

D DO

e e N
5.z uz

[T [T
» [T O =

— Sy [T G2
AR =

U)) M- D —' D g(
-2
y (D¢
2 22N = S
o OV

-2
X D
o me

= ‘x _("Z 'Z —> —\‘E
oy =

N
M
Z
R
— @_ 8 Z\ Z
Svex AR O DL

2« m( St G

Z =iz [MITeSR 5
&
(@} g( T

—>
@)
(@

]

KédneSNEKKJ &S
6 16K N TNy KEOWKKNK A
BF BN OIT INTLINGN
gnl EElr eé

Z(_. —

HNEK |
I K A

&
—(
. Ef-é
:I(
@)
—
-
A

-=%
o 2
oS

(e} —|§r oy (Dc
2

N
N
oy —( —Cs
Z« Z¢
Br
N _( 3
=((O»

w
e M
—— D¢ —.._Z M- —I_x _x — —\_x -

Z( OI Z\ ~ "x - ot Z\*Z -Z -Z Z‘
QTSmO TR M
O-X »wmS = — > ftmoo o
A m‘«i"z R .
Mez 5N Q-

O
? A

oA FZ

- @(:z =T

Z D2 = [TK
Z QD ZEA
otz 8](
- 3



Jeéel, 0 109
2)I NTT Nknj 1 kAEENTThOTThSNGT NI
ITAr )] KnE|l NT A rEll ah@®INA rE]NKEKIKN & &
el 1 én JhkCnGx BENN KNI NaeNSINO T NOT | EnlT
ANk AELOT KOh SNOS T NI 88 NI Gl nEENDETIO KKK
K 8K n RE
AN NENK] QT nEeéel 8nhl SNT NKNE El 6é
gnl ET NEI DrHEn&H] FECRBoGI ©6é SN|] Kn E |
55Jngnk ET NELSNIKAT ENKLEFT ijNJOK
ENKélFrhnOBEKNREKEBAHT MOjeIKENT | |
6) El ©T N EKN] I NgN&1 Nr J QIENKK Gé O«
] KNOT LT NIJOjTENKI AhT NOLKI| ¢gEI
I NERONI 1 k nNEENI O
33 KT ArENREATT AELNE]| N
)i NT] NknjJ 1 ckKRNESNTI RD] NOEK&U N &
KNT T Ok NEk ceEk Gl ENKT NhT NJF AT K
2Dl NTJ] NkAj 1 knEENTIThROT T OEKKJEN
KNT T OkNEK®eEKEl | KN6JINT él NJ1 n
KT HET NERONT ENJ i N1 O
A SNj K ENKI NGORBMDI G GEN ik EANK HKNN
el NJimEI I @& & EITHOERMEN B\N Kilr neE
EKKIJENK] KNESNI NTjJ NkA] OOk NI N
| KAT ] KNEKONROOKk NEK cET fir Jn
4 Né NKj o
AENKKAT F NENK] Q&I Jn
DenHLITAT NI Arl )] 6] RT o) TNJIT 6
ENKj K NTTABHANT 661 NNT NEKNAAT
&FEJI NI NTJ NknAj
2enHLIT AT NOGI NNEFEj O6LJneK
- L SNO KR&E NK L5nEH LN\No& Nl T®F §SIIN- Ex| i
LNERENGNT 8©F EGnr ET ©F EJ R |
Ent [ONA 1] INkmM§ K
- Jnél NJELNJINKT E ENKEF 6ij NI NI
AENKenhoknNO EI KRFENKLIFT énhock
6hj] ENKLIQITIE OEXK NN M@ T h LT €
ENKOLIFT O6h] e HNEKKJENKT fir J
NHIENKOT nET AREOKN] KNSJINI j KENE



Jel, 0 110

42 nHij NI F NeNKJ d
| NT 7 NkndOk NhERRNIOHYD® O ENK EIl
FNENKT QO )
1)l NEO] UNI NENE] Elbokwr JriénHl nhN
2)I NE6 |+ NI' IN] GBIl ENDBRYG i1 F Né NKJ] Q|
LT nENLSM ek NEKLN] I NGNENKOT S
T NJel NJolr INNLJ
NHNIRENKEAROIf NKNENKLFT Er 6Jnel
El BENXOKINI 16l Kk NEl ENKI AhT NT O]
I SNT nT SNKnELNk] I AhT T KRJ OKI
43 kT ir 6ENRENT I N&ENKJ (
D k N ELOT KJn ENKEN KTNN K NN Ji [ OkT N
F NENKJ] ] OSKEKKNENK] KN@ BSING i
2)JJ AENKL KONEKIJNK X ®Ok NIE & e DIENK I
'knELOT KO
3 SN k EN KE KENIE [ K NOB« SN ERRNAEERTKAI T EX
e AN
5/ KAELOT KOENKOKA] T ENKLIFT Ok NENK]| K
54 NKN&él EKN] I NgGNGE I knELOT K
1) KAEERKELNLT KT AnAHANT OLN&é NI N
Ek cE El ENKILIF B ® k B ITOR (Bh&il@iK K 1
Qualifications Framework for Highex@#iidatiorg] J N T K
enm#l nhNKNhATFnhJILNnE]l NOI nEG§
JI' NI NTJ NknAj
2) 8 Okl nr E§OCEI ENKI AnhT NI knEL
| GNURNN&ET ENKA] ORAET ARO] KNI
OT NET nREIEHENEIKEABNK OBl N1 N |
Ok NO|] KNENL J | NN nENERK®OFHNES
| KAT ] KnEl kn 285917 KOk NI N1 NE| @
AT KARLOTEKKILNLT KT AHANT OL N& N
Tar] KRR A KEHENHNANED n # B NTHhO I e
6] h KfiT ERBDE EION &K NK |«KEIQOT |
o1 Nr - E 6l nlT B EEQRENELTH & &I
4) EISIND KT T KNJ N IKd N B NpK, REBSFEDIDIrKn E
EARMELNEI2TEI | | ENKLNE| NO



Jeéel, 0 111
SEENKI NEKNTTj OeLl T OkNEKNT I T EN
'k n ELON RSHE K NT ENT &1 EIl k nEL OT K

I)énh] KNgnJF NéNKJ] dj O KiiREN
Jn NG Ta] Nagr LTy [ kTAKEN:T QT GBI OBKNEX
&nh] KNgnJKnl JEAT KNIl n NEI N
KN] | NGNKEl T g NEIE @A RG] Né ENKL ™
YENKOT nEij NKNENG B+ I ©& BE [ M KN
ESNINEWNK] Qj 0L T T NJel NJognr
)1 NEOj I ENKENhENKOKA] T ENKLIF I
5 EEBANT T NhT NJ Ok NIONK W dekt dsll j BEE N K
i NEENKLNENNGSN]JA SHNEKK & & IS
6) ESNENT & ©JAKN] I NgNIT nr JnENK
ENKNI nT SNKnNEOKNI AnhT 1T KKJ
NESNEATT NAT NIJOkNENKT KI &L FTE
LT KNI nNEijNe®OKWBELND] Kk NJ ij N
8YESNEATT NAT NI Ok NENKT KI eL kT K
5ZENK|] KN6JNIj 0o Knj I
DI kAELOT KOT NAT NJ Er el NéNKJ q
h SNO6 T NI eBOKEB) NG IKET KNJ N6 | k NT i
KNhniT eéNOT T Gl AELNE] Né&IF ET n
2)F NENKj gj O0eKni j NhglIT I knELO’
hSNOT NT ENKOK®BOK MeEHEOK | TNROT
ENKOF h@&Nij Ne ENKLNnE| NéeNET nRI
Tntkeoe]  AEJIT NI NTJ NkAj O
3)F NENK] ] OBKNAENKESENKRNBEND B
K AEL OT7TK ] &0 ONj B8 BEKNT iar ESN
6L Nr ELT AT LT nl ENK6Knj T KOS
B.ENKT KNI NKET | KNJ NH
1DenhLKKET ] KNINHGI RDrlénhl NI KA
2)LNnES L KNJ ElI 6J it NIKCHG O] Mjn &l N K
i Nj] & Ok Nij N T FEJI NI NTJ NknAj



6.4 KAt ] NEKENKOoKA] T ENKLIFTTArJaoljg
1) N é N K& B B NENCa! MR 11 i i D INKKNDENSHT G
IKNEIT he@ PO ©F ET & Kf & ] BENJEIBEN1IC
' ©F E|] GNTKAQJONEN K4 IEJ 1+ NI &1
2)F NeNKLOTjJ aqoKnj 1T KI'JODIRNOMK ¢ K
0* 204 QTKNNKEN E chJell K@ @i ET KNKE NK €l
FNT 6T F KAoT RO &l eXINg®)IJ ek 1) @N
 ©F EO
NeHAN] K NTEKIOKFHE NeNKI DRgLNLT KO
LT NTA BRI 108723 MKINDRNGAN H KT h ©1 | I' €
' o EQ B®RTENEKMK nJ 010l el E
ANl NT]NknAj 1 kAEENT T AOT 18005 MKk WE N
6JT KO] KN&ES NThiEl Q4 &I EIoEK@GI] & OE | ¢
' o E|] GRNTGITENENK& SNT [ T O
55LOT ] ql Néenj 1t KAEENT OJAExkgnJ I N
'k AEOG| RT L 7T INDDONKINEOITJO TKIORT T iy
JI' NI NTJ NknAj OJn 6 el eEONIKALT FKING § FNEEL
JI'NINTJTNKA] OJnis ©6 0D NKE NKIORD@INT | K1
EKTijNeOSLT T nlL ICRROM-BOMMUK TIRINAI ekl Jj C
hAEEkNNI 86NETO©1 JnéeSNI I ThAET AR
ESNTITTITAEOODI QHOIOOBHUAT O/ (
rJ] eéSNFT N ijN| &elij NI N® k| KI J
. .|8T RRAOBT K 12,398 2,248 14,646
/| .|] KhgGN 3,190 329 3,519
O.[LNLT N 4,329 359 4,688
1./[LAEeéeJLN 48,571 7,361 55,932
2 .][ij NI NLNL 4,492 1,702 6,194
3.1 NT 7ENK NN 17,640 7,960 25,600
4 ./ NTJ NLN 48,608 14,779 63,387
5.[LNkJ I nh 4,393 1,167 5,560
6.|| KKHEKK 2,674 579 3,253
7./ KNI AT N 7,309 966 8,275
KI J 153,604 37,450 | 191,05




Jeéel, 0 113
ILD,rI()’ILTTnLIlﬁ)DBr}OHOInITr“l,r
KNj ENK & SNI
CD/DGCE| T K 257
CD/DVINK é h i 1,043
CD/DVO 6 KA] T ij NI N 226
CODE@ T haKIFEJT nrl oef 1,274
CDIDVDI T 81 NE 2,501
KI J 5,301
TTél NJOKNGNIT €61 JOkT nNEOF OH(
'nl 8 ©I &SNI| gl N
TTél NJI NKL NK 139,717 i1e
| NNKKLj NI Ncel j 61/ gNI
| NKLNKij NI NTnNE] KN 25/ gNI
gNI el JOkI| T ekl q /0 g NI
g NI & o JEeokdppirgpBtialf / 7 g NI
Single Search 1
| NKLNKFNO6kRET KIF T N 13 KN ]

I FE&NET i Rj] n E JjnN kel ] EQIInnsheea CBXT N kg
ENElIl nhogn] EEGrJInodsgnl OJI NI NTJ Nk
KONI T NOijjNéiI Njnir 06gnj] EEIJInoOodrl NI N
oe KNl & jpijadEnkyMi & @i NiOkiOoq- ENT I N&A] |

ENKenhlI NLNr ELT AT LT nl ENKOKA] T k

1) JT NI NTJ Nknj JnéerdNI SNENT | KNo6 J
o1 NDr - oT KnjJel NJI K6l JE ENKeén
2) I NT] Nk A KNOBKhKKNEEBN] | Gl ENKeén
LNDr - n] EKAEQE I 6 E6KA] T OkN| G
31 NI J NkAnjt O8nh|] KNgnJoi1 Dr+ & 6
Ok NI n] EKHAQENKOKA] T ENKLF I
6.ENK|] KNOJINT &l NJo1 A]J Ei1 I 8F ELNr EL
1) L SNKIERENKNIKM | NEKENKO KA] I ENK
2)] KN6OJIJNT él NJosi1 Anj EirFé&NEel NJT ©



Jeéet

57 1Ol

1%

0

~

114

n E § (KeyjPerferimahbeSniidators)] E N T

K E N

(D¢

)
¢

-_

-]

—

x| =
N [TI¢
(@)

¢
0«

E\
5
2
>
o0
g

O w
al

Y
2

S
=
oy
I
1 a*
®
=z

(@]

D« & ¢ 5 Z\'Z

—>
¢
—>
=y
Y

—\_I-Z h‘: -
-
I
—

Z = 2] Z<q

- A |
O — O«

ZeR

= ¢

—
=~

=z
(@

L.)_Z X Cy X X .

=%
—

g ™

St A LZ =AM .

R @
—
(D¢ 0)
zZ
MY
-_-7< =«
-Z
—

A

¢
—>

of

(

Z CZ)(‘
N <

i
o .
—_ o’

Zz >
—|§_ O« o>t

S o _
T =< 2
,g\ Sy
—( |-|-|(‘x

G( Z K

ﬁ:r

=S¢ oy 2| —¢

By [TIq

A B 0p)
= Eale
g —\ MeA PN
V—(r=-Z2.=z
|2
T Mg —
—

= —(e | -

D
E.
2

(@]

(@]

(@]]

L.>T_x L»_Z 'CD<‘x X Uy m<F‘Z

2

-ﬁ(
2

¢ MK
[TI¢

¢
j (Q)
—_
-Z
s
a4lel
—_
-

>

—

(@]

(@]

(@]

(@]

-Z

NS ? (&

™

(@]
(@]

(@]

(@]

(@]

~— D¢ 3¢ ¢ >~ .
— U))‘—> - ~®

Sy
—QLZ
X Z| T —(

(@]

(@]

(@]

(@]

(@]

B O|MR — ~|d O O =: U1|® Oy ' »|O=: W|r= MN| = =

=x = 2R S ()]

.Z [TI¢

- ©&-X
— &= 2 MO,

)mQCD. - X |Oc —[

—_ -E(

—( S -2 Ro
= TMEAR
= —C -] (D

@
(@]

(@]

(@]

(@]

(@]

o -
XS D¢ Z¢

.H—
H

O A=

e
=

FHJ
((-D<

(@]]

(@]]

2| == (e -Z SN Z% —

oStH= ot T =2 D<| epc LD Mk S

) _;<
—{ X —w% —
Z|2z<s |0

[T ﬁ: [T¢
)
5

D = e

RER|

K\J‘D
—T0-XS

Cy Gy —

—_1 —l"_('g

O (O e T

Y e
S| T —
37

—_—
é O
¢

o o1

H
ol 97 (@]




T AELNE]| NI

>
—c [T
1 O
—

K@& ij Ni KI'J
|

-~
-
M
—
O
—
A
o ® 5 =
., —Z
— oqu —._m m( I)
m( — I-I-I( el ¢ — -
-Z A S Z¢
RER® 5 G
oA O I = G
=t
Q >

—¢ = D¢
\ O. O§ (‘D( Z\f—l

m__ — M MeXN =,
[Tc
O.x D me

(@)



Jel, 0 116

jNej Il | E
O ELNKOOTINKNEG | KAj T80T n]TeKELK®SN
O000 T knELOT K@l Jn
61 EL NOKGOTTN K N E &h|T KN j6Té aKTER KKIeBNNED ke K GEFL 50
O INKIOLIOOL NKNENK] KAnT7T | KnEOE©®m®eé O kn
OO0O0O0WWPIAEL OT K| KAT | KnEOI , L, 0034,
Ol ELNKOO)TKNI nT NOk Nj K ENT éF EIF Né NKJ
OL BKGXNENLIINI NT]TNkn] OJnéeeosKl
RNHhATO MANNGIGNWG MInOn EENT T h OT 1
61 EL NBBGKINTE NIL NT § NX fmjED® JnnREES SHENSERKIKJ - EBN
ORMEGNINKMNQG NI K AEENTThOT T
O ELNBOIHENT ENK] KNgnJérNKKKHAENKIOX
OOKWONI NgGNI K AEENT T hOTT
O ELNB@IITT NEenT JE NENNKNRA] DENGES]
6 ELNBGIGIGNE ONEF N NKT Qg NI T nNE|] KN
0 EL NIBDONTIK g NT én #igmil NK N 2868 ) K NG & KIq]

0000



(@)

o

117

(.l)(.l)(_.).cn \l @ U-I (_.)'h 00 N l_\ (&
-

A XXX

N e B R |

-0 30 5 5
< O Gy Gy G =

-

— o — MMM — MM T T —
A X X X
s B Bifen Bifes |

o e Ll

136 135




Jel, 0 118

OF ELNKOI T O0O
I N KINTE&INGKRIN 0 | ® jk fin IENL KDdIBQléGHLhIﬂ&[EINEn
6eKEILI,<6NEI’1<r’1EILOII,<INI,.IEKKJLNL
I knELOI R) KhiT ] KnEOI , L, O
6e KELKONETI kA E 6e KEL RBKENh K@ E]| |
'K AELOT KI NT 7] NLNLTH 'k AELOT KIi NNERKKGN| I I Nj
( KNELORKBKAT | K ( KNEL OT2BBL)KA T |
GgNRr I knELOIT K gNr I knELOIT K O] KNI
ij NI Neel 7 OF NT 7 NLNCT KT (1 NLT E®RKSINSNITNKG M NL
ij NI NBach&ldt &f Scfence Program in Rel Bachelor of Engineering Program in Rer|
Energy
gnNr ] KNGGN gnNr 1] KNGGN 6] KA
gNr ol RIDAENLENGI pHAGNDr I 61T RLOEKKE N&L] K
gD[I-]IniO&JJ&NKEmEE T1a0r ] nt@Oi B NE NMiodl § OTO
g N j IN® TN BdcHelBriof Stience (Remengy § N1 | 6 T BdckeBiijohEndinkeeaiiri E
NG NI NB $r:E(FEek1elwab[é Energy) (Renewable Energy)
g rn I O &BjBANd. (RénavialidekEnergy
'l nl 'l n
ESNIT I TIrTni ] ENTT A 136 ESNITTITnljEN 135 |[KkhkE
I T Al NgNLNnE| NT| 30 JT hi NGNLNnE| N| 30 [éEShN
-EknnJi NgGNLAEl 6 -EknnUJNINIgKN@ n| 6 [éEB AN
-EknnJI NgNJI n|l 6 -EkngnJI|I NgNJI 6 |[€EO6hN
-EkngnJdIl NgNijNI| 12 -EkngnJIl NgNijN| 12 [ ES6 RN
-EknnJdl NgNI NI 6 -EknnJI NgGNI N| 6 |[eEO6HRN
I T Al NGNS GiI NN 100 I JITNag N6 G1 NN 99 |[khkE
-EknnJ|I NgNOEI| 53 -EkngnJ|I NgGNOE| 47 |khkE
-EknnJI|I NgGNGI E| 41 -EkngnJI|I NgGNGI 37 |[KhKE
-EkxknnJI NGNOI E 6 -EknnJIl NGNO I 15 |01 Nr J
'Jl hl NGNO KNI EG| 6 Jl hl NGNO6 kDI E| 6 |KhkE




Jel , 0 119
6 KELKONEIknE 6eKELKONEI knEL
'Kk AELOT KI NT ] NLNLTH 'k AELOT KIi NNERKKNGN| ' JNj
( kAELORKEKAT | K ( kAEL OT2BBL)K AT |
' Ji hl NENUNEI NT nr] 30 [T Ji Al NENUNE| NI 30 |[éES RN
1EkngnJI NgNLAEéJl 6 |[1.EknnJlI NGNLAEé| 6 |[eEGShN
LD2ZbnEeJLNLT KQq3 (35 LD2ZUAEeJLNLT KA3(B5)|é E6h N
L D22 NK] T KKJ 6k E | 3(35) LD2d NKj T KKJ6KkE3235) (6] kAT
e SNIT
KNJ I N
E82D LKI gEN&I I 61] 3 (1) EQ2B L K| gEN& | 3 (@1)|éEdhN
jAar E] NI
LI0@ T nl j Ok NL N 3 (%4) LI0@ T nl j QOk NLN3(®4)|6] Knr
@ SNIT
KNJ I N
LB nEeéJ Ok NI nhl 3(®6) LBOR nEéJ Ok NI nh3@®6)|eEdhN
1LZEZxknpnJI NGNJInlj Ll 6 1ZxknnJI NgGNJI nl 6 e EOh N
LDID I nl ] QEAT el N3 (@1) LDID I nl j QKAINe |3 (@1)|e Eo h N
L DI& NT i NTJ NEAT I|3(®6) I,.Dl@NIINIjNEhlS(:’(%)éE()hI\
LDIE n&ij Nt &1 Dr I |3 (#4) LDIE n&ijNi &1 Dr I|3(25)| OE 6 &
gnri d
T KKT N
] GNT A
L 180 Nk | NEnT él NJ3(®6) L1080 Nk | NEn7T él N3(®6)|e E6h N
LBo@ NLT KOk NL NK 3 (®6) LB NLT KQOk NLN3@®6)[6] Knfr
e SNIT
KNj I N
LB KNI AT NLNLT K3(@1) LB KNI AT NLNLT|[3(@L)|6] Kknir
KONI T N e SNIT
KNJ I N
1.EFknnJIl NGNij NI N 12 [1L.EFEknnJdIl NGNij NI N| 12 [éEOhN
L043 NI NI AIEEK | 1 I 3 (B6) L043 NI NI AIEEK | 1|3(®6)[€ EG h N
L 4% NI NI n2EEk | 1 Il 3(25) L 142 NI NI i2EEk | 1|3 (25)|e E6 h N
LD3ENKEG 6§ NI N cell 3 (34) LD3ENKE]G 6§ NI Nd 3(25)| OF 6 4
gnri d
T KK] N
] GNT A
L P45 NI NF nEEk ]| 6 {3 (®6) L P4 NI NF AnEEkK]| 93@®6)[06] knir
01l eB1 6kj nO 01l eB1 6kj] nO @ SNIT
KNj I N
1.£knnJi NgGNI NTJ NIl 6 |[1&£knnJi NgNI NTJ| 6
j IOBE|I T K& 1 Dr - gn3@®4)| jHNOBEITKGOI NDrl §334)|[06] knr
@ SNIT
KNJ I N
| 1020 NTJ NLNLT KQ{3(35) | 100 NTJ NLNLT K(3(@5)|eEdhN
| I02ENK1 AhT NI NT j|3(85) | 102ENKi1 Ahl NI NI|3(B5)|éE®dhN
L DIENKL DY e 61 L N3 (#4) L DIENKL DY é ol L N3(25)|OFE 6 xé
gnri d
T KK N
] GINT N




Jel , 0 120
6 KELKONEIknE 6eKELKONEI knEL
'Kk AELOT KI NT ] NLNLTH 'k AELOT KIi NNERKKNGN| ' JNj
( kAELORKEKAT | K ( kAEL OT2BBL)K AT |
| 101 NL T EKKJ 671 NDH3(B5) | 101 NLT EKKJO67T N3(@5)|eéEdhN
| 102 NT NLNKNG En 1| 3(85) | 102 NT NLNKNG EnR|3(B5)|e E6 h N
2/ JI hl KBAOGI NN 100 [2f J B NDB BI BIN 99 |[khkE
2EknnJi NgGNOEI 53 |2EknnJi NgNOEI 47 |k hk E
eJ0rT KNESeJno 3 (®6) ] E6 KN
€302 GNT 6T NENKOJ € 1(31) ] EO KN
€103 K RZEGeJn O 3 (®6) ] EO KN
€ 104 GNT A1 NENKOG 41 (1) ] E6KN
eJo®eJni DRT gNIT|[3(@L)[61 Nr J
€106 GNT nT NENKOJ 1(®6)[61 Nr J
DLOB hul NEL QT nr i d3(B5) ool NEL QT nr i|3(@5)|é Ed h N
Juoa hul REL Ql nr | ¢3(B5) oo hul REL Al nr I|3(B5)|eEO6 RN
el3ékeOknlLL SNI 3®6) ] EO KN
el3eéke OknlLA SNI 3(D6) ] ESKN
eno®Wék e OKkNTL LSN3@®6)[61 Nr J
efnodeé ke OknZ L SN3(25)|06J @IrJ
e2s@eJnl NI T Knj (3(B5 ] EO KN
€RB6L JENKOGNELI T 1] 3(®6) ] EO KN
eR3®IENKOGNELI I|3®6)|61 Nr J
LRPACENKI nhl N1 nE|[1(®6) LRPAENKI nhl NLABE1@®6)|eEOhRN
LPACENKI nhT NP nE|1(®6) LPAENKI nhT NPAE1@®6)[& ESh N
L PASENKI nhl NB A E|2(36) LRPAENKI nhl NBAB1@®6)|] KAT I
| OO K AEENI T hOT|{3@5)[61 Nr J
| FDENKoOo&nj I QF 7[2(#4)[61 Nr J
| POENKS&ER] T & 7[1(25)[61 Nr J
| BDENKO &njll OT 1 1|2 (B3) ] ESKN
| OE NKIi +t EENT 6 KE 1(®1) ] ES kN
| P0G | KQ6J oeh T NJ |3(®6) 7 EB KN
61T DRI ET &1
| P0G e KNy | E] T T Qg3 (B5) I POO n HI 1 K LNLT K3@®6)|] KnT §
| PO@elJ1IJt NOT NRI ET|3(85) | FO@elJ1Jt NOT DRI E 3(B5)|€ ES h N
| DB eI nOkNgni 1[3@B5[61 Nr J
| POE K LNLT KQél E3@®6)[d61 Nr J
| BEOENKO&ENn] I 6] ©(3(B5) | BEOENKOENRn] I 6] K3(B5|06] knN
I K ALAEENT O | K AAEENT O
F E0@ nl | NI J NI NEi|3(®6) ] E6 kN
I P0® KHA I NT ] NI NE 3 (®6) ] EO KN
I POE NKI + E1 DRI ¢/1(@1)[61 Nr J
| BOENKT nNj &1 el N3(®6) | B0E NKT nNj 81 é1[3(B5)|OFE 608
gnri o
T KK] N
] GNT A




Jel , 0 121
6 KELKONEIknE 66 KELKONEI knEL |
'Kk AELOT KI NT ] NLNLTH 'k AELOT KIi NNERKKNGN| ' JNj
( kAELORKEKAT | K ( kAEL OT2BBL)K AT |
2EknnJI NGNOI ET nE 41 |2ZEknnJdl NGNoOIl ET 37 |k hk E
| IO K AEENIT T h OT 1| 3(®6) O] Knr
OET 03¢
KInl
| O KNEENI Ok Nj K 3 (®6) | FIO KA EENIT@KMNK|[3®6)|06 ) ki j
| IO NT KgNT él NJ[1@1)|61 Nr J
I KAEENI
| B1I@ e KNDr I EIJNE T 43(B5) | B1I@ e KNDr F EJ NI 1[3(@1)|é Ed h N
| B1IO NLT EKKJ Nk f|3@5)[61 Nr J
I BE1® NL I EKKJ 1 kA 3@5) |01 Nr J
| BIENKOSGNRNr FJ6]7[3@5)|[61 Nr J
deKNIFénNjlneaG
| BI@NKEénNnhENKI k|3(@5)[01 Nr J
| B1IOT e 61 WMNIE & ®Ig il 3(B5) ] ES kN
I BB 1 €61 6kj N1 k13 (B5) 7 E6 KN
| B1I®@ T e 61 6 k] n1 kr3(B5) ] ©NJ 4
| Ng NO
| B1®1 €61 6] A1 K 3(B5) 7 E6 kN
I Nij1
| BIENK|] GNT AT NEN1(@1) 7 Eo kN
I KAEENI
| ENKI NEOj T 1 nl3(®6) ] EO KN
| & NKIF T nKAE| d(3(B5) O] Knr
I Ne NKOk N6 KEENT Ok Nj €
i NgNd
| @ nAJJIT N 1 (1) | O AJJT NT NEI N1(@1)|d] Kfr
Ok Ng I
I BO® NL | EKKJ 1 kA[1(@1)[61 Nr J
| EIENKEénhENKI k[3(@@5)[061 Nr J
FnT NI EKKJ
| BB L KL § KOk NE3@®6)[ 61 Nr J
I KAEENI
| 890 GNT AT NENKT|[1(@1)[61 Nr J
1T hOT T
| 1@ e KEENT 1 kK n E §3(®0) | BO® e KEENT I NLI[3(@®0)|6] kKfr
Ok Ng I
| 0D RENME] N 9 gN 1 8@l ENELNEI N [6) gNJ] KAT T
| BOENKOKNn] T KOOI elJn | BOENKOKN] T KOgaeJn[] KAT T
| BENKLNE| NI KDHEG [ | OENKLNEI KDKOENG [| KAt I
TnNE] KNOT L LAl l TnANE] KNOT L LA
23EknnJI|I NgGNo I EO K 6 |[23EknnJI NGNOIF E®| 15 [61 Nr J
| ENKO ) knrj I K3@@5|61 Nr J
| 2ENKIF EOT T KN3(B5)[61 Nr J
I FIO N§g1 kK AEENT T H 3(85) ] EO KN




Jel , 0 122
6 KELKONEIknE 66 KELKONEI knEL |
'Kk AELOT KI NT ] NLNLTH IkAELOT KIi KNENKKGN JNj
( kAELORKEKAT | K ( kAEL OT2BBL)K AT |
| 281 €61 6k] Nnog[3@B5)|61 Nr J
| KAEENI
| BODNLI EKKJG6KE3(@@5)[61 Nr J
0gNRIFO1I KNEghI
| B1I®@ e KDr I E] T T qd3(B5) ] E6 KN
| BIBNTEQNM@IG nl ij N 3(35) ] ES kN
| 2O NL | EKKJ 1 kn[3(B36)]] ©NJ J
[ Ng NO
0] KAT
O] kKnr
0] KAT
ENT
I 2O NLIT EKKJ 1 kn[3(@B35)[61 Nr J
I 20 NL | EKKJ 1 kA 3@5)|[061 Nr J
| BENKLFFEOT T KN o1 Nr J
OLEI NI NTj q
| 2&ENKI | EOQT 7 KN 61 Nr J
| KANEENT OLEI NI
I B2@ NL | EKKJ 1 kn3@5)[01 Nr J
| BFIENK)] KNj n ET qd3(85) ] E6 KN
| EENKI T O ©Eh 61 3(85) | BIENKI T O ©E| k[3@5)|6 ] kT
I KAEENT T hOIT 1 Ok Ng I
| PENKEARENK! k [ 3(85) | BBENKENHRENK! k/|3@@5)[6] knr
0] KAT
e SN T
KNJ TN
I 2ENKI NEOj I 1 k] 3(85) ] E6 kN
| B3 BKhEGNKOK NE[3(B5)|61 Nr J
| BIENK)] KNJ n ET qd3(35) ] E6 kN
LSNIKAT 1 KAEENI
| EIENKoO6&nj I 6] K(3(B5) | BB NKOo&nj Il 6] K3(@B5)|[0) knr
I K REENIT O | K REENT O
| BB& NK| KNf nET d3@®5)[61 Nr J
6) KOEKJeél Ji Ni
| BB NKIF T nKAE| d3(B5)[61 Nr J
I1®d KNDr I ES Gi1 NNI| 3 (®6) | B3@ KNr  ESG1 NN3(B5)|06) kKnr
Ok NIFT nKAEI Q1 k o) KNfr
3/ JI hl NGNOkNFESLl 6 [3IJI hl NGNOkNDIFIEJ 6 |éEGhN




Jel, 0 123

01710

] KN ] Kn EOE 6 xé
AEFKFKNT OOL N& NI N§g N
K] Kni | KnEOt1 , L,

w
Z
A~

2 [T
<M=
Z

A

Ve

g
z
£

Ro ~=
A

= N
[T¢

—

O

—_

=

- ) _\.x
Z ¢
.-
2

DO
& [T &
L=
xR O-Z2
mQ BT
og g%
b
=
%—l
‘&8 D
852
=7

N
—
XRNT OB [T

—X O Z¢ MR
yY)
§<
<
O«
8
o)

Sve X WX X

B~ W
O —= —
me— — Gj'CD< -

—_ 2T ‘m-Z Z¢
R D 2= e

o nuz —_-f_n

§|'|'|(,Z ZS M- X OD-Z2-X O

S [Te=: &~ T
Z =t MO m —lC 8‘\3 —

n—I-I-I<.

— m('g _8 A O§

0) zZ

()

¢

A
2
—>

(D¢
" =-

O (-
<
<

—R g TS AR

(%)

A

5

=

—3 [Tl
_qz |'|'|(
oz

\"x .& CD

A
S
.\ @

—

—

oz
Q =

—&

=5 S¢-Z
—_—C—
-]

oY
S
2

) . Ot
L ®

M

~— O§ St O«
KR R R o R =S X 5 R R =R R

™ MO ™

o T T

'x Z< m(‘_ Tl

i oOZ2=Z AN

Qo x0O"

| S— j — O(

.Z —> O I—I-I( ()

<>
M
a)
:; A
.
&
2
(= T
9; >t
g

—_
—

('D.
A=A
_CD—<_“‘

~
@)
frp
7
(3}
B
— PN
A
>

-Z
—
o — <
M
RN Q)

\‘Z @
AN 2
2@
_("Z
o 0O
—) O(

o=
\ G).'a( )
—_—]
¢
O.
O\
D - — |T|<‘
225

2D 2B _Z25-Z250 - IS -Z 5D
) Me— .—

e\

@)
—1 5 T

. -
X ¢ g;;x A

[m) [

D

¢2%

~

[Tk

- ¢

-
o O

O =

3
(D¢

O 2 2k —_ ¢ Z(-x(._
O A

- B T
250
@n
;Z

—_—
.é. ~ —c
i _

2~

—_ 9

3 - m(
4

-g EZI‘
<,
5

— )
@)
=8

\(Q,\‘—) m(-E) - m‘@) - m(

—E g T
X O O|Z<O| O
Q
QX
=

0B~

F XX
© e N

m - —_ —
R R TR o— B &,
z"zms x5 F
s N o . S
—rZ-8-Z e
R TRZ2M =D

—_ =,

— 02 " =EXN EBAX
O AN [Ti

- — El"Z =

o-Z2 —
RN OvZ O Z¢

O 22T =



Jeéel, 0 124
1KN] I NgNT nr GCENT oK NGOBINANNGi nlr | 6 J E

ohNJ &l J n

KI AWIrNgGN| 'l nl KT MgWmIirNg N(T 1 n

LT O./10LnéijN| 1@&/LI O./10LneéiNI1l1®a&
LT O./ 20ENKLDND] 34 |LT O. /] 20ENKLDNI| 4(25)
2K N7 I KigiNk i I BBQNJj IENNG N0eé SNT I T OO

ohNJ &l J n

KI @mIrNg N[ I'T nl KI @MirNg N | T T n

| EO2750LTI EN& 7 | EO2750LT ENéLl 6
I EO27 6 OENKO K 7 | EO276 OENKOKI 6
I EO277OENKLMN 7 I EO277O0ENKLMNE 6
Il + EIT KJI nNE] | hKNEO I L
BKNT I KIgNI KimpEe SB-ENTNTNG NMNT I NgNOE
| NBODNT nr O

6h NJ @&l J n
LT O. 000 NKj T |1@®&1|/LT O. 000F NKJ T K1 ®&
LnEl Nt AhT NENKI NE{1t nhT NENKOkNeil NJL
OKNSKET NI nTOILIKE@&IT NEijOINLNLT Kbk N
| AAKIKIORT T KAOLNK )] KNI ATNLNLT KQT Ar
LNERANIAFNTT NI KERAI
Historical development of tlitagibts ¢ Development and relations of
Western worlds in terms of politicg civilizationsifferédnt geographical an
social, and cultural dimensions inclu( spaces according to historical backg
dramatic art, literature, philosophy, ar influences on pusenbcieties
influences on Thai society
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The formation of human beings, the
nature and ecology, the knowledge r¢
and animals, the study-edosoma |
cultural evolution, the development o
technologffecting on natural enviror
ecology, thinking process and deci

appropriating uses of natural resourc

The formation of human beings, the
nature and ecology, the stuggarfosy
and cultural evolution geftactimatu
environment and ecology, thinking
decision making in appropriating u
resources, human and gender ec
sustainable development.
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The study ofreetignition, recognition | The study of definition, compo;j
techniques and issatdgselfrecogniti¢ characterislics of intellicle, sel

recognition of others, skills of comm
human relation, personality develop
thinking and economic, social and pc
analyzing including awareness of puk
ways of living ityseitlehappiness.

recognition of others, techniques ar
selfecognition and recognition of ot
communication and human relatity
development, skill of thinking and ec
and political problem analyzing

adaptation including awareness of |
and ways of living in society with ha
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The study of historical development ¢
the Kingdom establishment, during
period, Lanna under Burmese rule,
Siamese protectors and the annexatif
Siam; the study cémwimic, politicg
culural changes of Lanna; and th
socioeconomic, political, and cultura
contemporary Lanna.

Importance of local history; backgrag
development of politics, economy,
culture of Lanna from the ancieng ity
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el NI KOOeOk NT AnE| Nce)

To study specifit Eogabulary and st
based on the functions of language |
Science and Technology, particular
reading skills for the purposes of a
study, research and communication |

at a higher level.

Spdai vocabulary and grammatical
the content of Science and Techt
integrated language skills.
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Evolution and importance of agtical&j Evolution and importance of

in the ecosystem; environmental fa
agricultural production; plant produc
cotrol; livestock production, diseases
control; microorganism and its

biodiversity in the ecosmsi@mnme
factors affecting agricultural product
production systems; Resourc
microorganisms, plants, land anime
animals: diversity of resources,
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agriculture;

agricultural productig management and conservation for g
existence of agriculture and its surviy environental friendly agriculture; cor

of agricultural knowledge; roys
development and agriculture.
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Atomic Structure, stoichiometry, chemical bonding, p
solid and solution in relation with chemical kinetics,
acidbase, and organic chemistry.

eJO/ .|1®8d || GNT nT NENKI nroEnrjl EAT E
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6eJn ORBNKIo® Bk NKI eEJKR | NT T Knj

The practical laboratories including: the scientific
practical techniques, stoichiometry, testing of cationg
state of transition metals, determination of gas ¢
propertieste and rate law of reaction, chemical -bgs«
titration and organic chemistry
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Limit and continuity of functions; derivatives of funct
integral of functions and application; improper integra
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Solutions of first and second order and ordinary diffe
Appations, Laplace transformations and inverse La
double integral in rectangular coordinate system, do
coordinate system, and triple integral in rectangular c
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Application ofGiider Orgin@ifferential Equations abg
Circuits Mechanics and Heat Flow; Linear Ordinary I
Higher Order and Application about Electric Circuitg
Motion of a Pendulum, Moti@praigviagstem, and Dee
Motion; Application of Laplace Transform and Inver
about Electric Circuits and Deflection of Beam; Partid
for Solid and Fluid Mechanics Problems and Heat Tr
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World, ASEAN community and Thailand energy situat
resources such as petroleum oil, coal, and natural g
resources such as solar enemyy;, widicbpower, geotherr
nuclear energy, fuel cell, biomass, biofuel, and energj
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Fundamental of drawing; Lettering; orthographic pr
drawing; disn@ning section; cross section; pictorial
drawing develop; renewable energy assembly drawin
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An introduction to computer aided engineering for two
Example of energy equipment and drawing comprehe
about computer and related drawing programs. Co
positiorg. Draw commands and other related commal
cross section. Introduction to solid modeling and mac
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Basic concept of thermodynamics, propertycegf gne
conversation, the zeroth law of thermodynamics ang
properties of a pure substance, work and heat, the firs
and its application, the second law of thermodynamic
thermodynamicspoyets: cycle and refrigeration cycle, ¢
psychrometry.
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Type, bond structural and chemical properties of org
in biomass and biofuel enarggtaiutigeory of Chemicad
Demand (COD) Biochemical Oxygen Demand (BOD)
Total Suspened Solid(TSS) C/N ration in organic
microorganism in biofuel energy, basic principle and r
and sliillation in biofuel energy, analysis of free fatty 4
esterification and transesterification in biodiesel prody
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Fundamental concepts and property of fluid, fluof $iail
flow, Bernoulli and energy equation, momentum




130

@ SNITNT NJ KNj I N

incompressible fluid in pipes, dimensional analysis &
resistance of immersed bodies, drag and dynamic lift,
fluid machinery
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Study and practiceechanical equipment work. Practic
metalworking, and welding. Welding Inspection. [
equipment or instruments or machine involved with el
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Stdy and practice about occupational health and s
system standard. Safety engineering. Safety technc
machine safety rules. Accident prevention. Fire prev
Practical law of safety engineering.
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Physical properties of the sun. Effect of the earth rot
Solar spectrum and black body radiation. Measure
intensity of the sun. Factors affecting solar energy. S
conversion. Theorya#ilsolgfficiency calculation and fa
system performance. Solar to thermal energy conve
collectors. Water heating production system, Solar dr

efficiency
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Study biomass fuel and properties, analysis biomas
survey, biomiaet combustion, biomass conversio
densification, briquettes and pellet prodctogiongahero
direct combustion, pyrolysis, carbonization, gasificai
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production process, biogas production panhestsrEgra
biomass power plant and energy conversion training
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Introduction to electrical networks: Electricity Gen
Thiland(EGAT), Provincial Electricity Authority(P
Electricity Authority(MEA), The industrial production
energy, Power systems, Power station, The meter in
introduction of smart gridj ancartegture and ASEAN Si
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Energy conservation laws and fundamental of energy
management system (EMS). Energy audit and methog
in building such as transformer, lighting system, moto
air galitioning system, overall thermal transfer value ((
thermal transfer value (RTTV). Renewable energy &
Energy target and planning report. Declaration energ
laws.
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Research meteorology, Practice on literature revie
research propeosakwable energy engineering and ora
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Energy conservation laws and fundamental of energy
management system (EMS) in factory. Energy audit
consereaatiin factory such as power system, motor, py
air compressor, steam production and boiler, furnace
and refrigeration system, waste heat recovery, lighti
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energy application for facttaggdiraergylanning report.
energy data following energy laws.
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Conceptual of energy engineering project analysis ug
Time value of money, Net present value, Annual cost
return, Payback period, Benefit/cost, Depreciation
unceitdy, Energy business laws, Fundamental pri
production, marketing and finance planning
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Measurement, testing and analysis of renewable en¢
technology, solar cell and smavoalleoergy, biomass p
biogas power plant, ethanol production, organic rank
smart farm.

M TSy N
OxX — m
(2N 2
- 5v.X
—Cme—
~ [Tk =

NK3(@B5) [LnEI N
K
E

N &
K N
K N
ON
Kol

- ITI<I'|'I<_“_‘

ENKI SNoe[ E§ O] KNO] I G]O
Study of muniwgste from communlty agriculturalrehys
a characterization olvasistpredicti@stes managprerip,
of waste to energy conversion technologies, densi
pyrolysis, gasification and landfill gas, study principle
design of landfill system and biogas pipeline from |4
purlfled gamftandfill and utilization.
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Fundamental of biogas technology, biogas compone

effecting factor of bidgasgmropotential of raw materi

production, energy crop, waste water, organic wast

design and construction of biogas systems, biogas util

in the industrial sectors, households, elsmtricéy

transportations, cost effectiveness in fundamental ect
safety and equipment in biogas safety.
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Energy pl&mergdant producti@uidelines for the prod
renewable energy fronplaneigalysis of energy comy
plantsy@rview of fundanfemedss, TechRotgepriidene]
Waste treatramdEnvironmental imp&thddmindBiodies
Microbial Fuel Cell Technology, Microbial Energy Con
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PrmC|pIe of internal combustion engine thermodyna
component of engine ignition systeni fulktisgsternaing
cooling system engine performance and measuren
control améintenance application engine to thermal pd
andperatingpofver platfloels steam power plant gas f
gas and biogaioation and setup of generator operal
maintenanégower plant protection of emission
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Atomic structure, nucleus, radioactive materials, rg
binding energy. Nuclear reactions: fission and fusiot
reaction. Nuclear power plants. Interaction between
Radiation and life. Nuatleetiorprand safety. Nucle
management. Nuclear applications in agricultural, n
sectors.
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Hydrology of water, history utilization of hydro energy
energy conversion, hydro energy technology, wave €
Sitesurvey of hydro energy source and evaluation o
component of macro hydro power plant, micro hydro
circulating pumped system power plant, design of mif
engineering, design of reactiohuabohenpyése energy a
for agriculture water pumping system, environment
assessment from hydro power plant.

= 2
=l )

M<—™'N
M« [Tc

| NIl nhl NENKENK@EJO©1 cknEENI €

E Nk NI Ok N KNS JINT LAE] ijN
KleNImUUiNOEnEInIKjLOTT
€0l JOkk JOKNT T j kNT1 kn EEN
I NI AhT NENK Ok NOKNHK nKEN N EJIEQ

Evolution of wind energy. Wind energy transformatior
of wind turbine. Wind date measurement. Wind powelt
assessment. Types of wind turbines for electricity. W|
The selecaosa for wind turbine installation. Compute
data. Hybrid wind turbine system. Wind turbine de
application of wind turbines. Practice and study visit.
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Principles, requirements, regulations and rules relate
grid design. PV system design for building. Water pu
agricultural applications. Design of solar rooftop and 4
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Measurement of energy and solar intensity, Solar co
solar collector, Solar collector performance, The th
heating system, Critical radiation level, Solar waterdra
applications.
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Characteristics and resource of theogeethdbeaihd
exploration. Electricity generation by geothermal enert
upgrading and cooling from geothermal energy. Ecor]
impacts from utilization geothermal energy. Potential
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Principle of energy management in a community le
collection ofrgpautilization in the community, potentia|
renewable energy in the community, suitable renewa
for the community. analysis of energy and environi
community, local energy planning, appleEatyprecdng
philosophy for energy and environment management
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Using comppitegra@eographic Inforiiaasurement info
for Design, Constriction, Cor(iPelfémadysis, Evaluation
system, Energy Management and conservation, (Sol:
Geother@diclear, electricity andvelemeagy and ren

energy)
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Control, maintenance and Energy savingoolagcsysiéiot]
lighting, energy saving and maintenance in industrial |
Maintenance of Industrial Air Compressors, Analysis ¢
large air conditioners for energy conservation. waste
Technical for reports on energy conservation.
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1, OLNENI NgNT AnrJneéel NIJ§gSNIT NGI NOL |
1) Digital Image Processing
2) Application of Photovoltaic systems
3) Energy conservation
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Yingrak Auttawaitkul, Sermsuk Buochareon, Thongchai Maneechuka
Dussaded® . W QHestiuctive Identification of Breeder Rice
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on Information and Communication Technology, Electronic a
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Chanathaworn, J., Chungsiriporn, J. an® Pofdgtiipgipatiah Of
dyeing wastewater in continuous photoreattal glasiag TiO
tube media. Songklanakarin Journal of Sciericd, &8 Technolc
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Chanathawd., Dussadee, N., Thararux, C.Cand/MBplisatjdh Of Suitable
Supporting Media by Microbial Attachment for Enhance8lBiogas
TIChE International COnfe@¥Baéin® Green Society through Gree
EnginegriRattaya, Thailand
Jutaporn Chanathaworn, Natthawud Dussadee, Churat Thararu»
Application of Suitable Supporting Media by Microbial Attachn
Biogas Productio, The 5th TIChE International Conference 2

Society through Green Process Engineering" Pattayid), Pdifand
Ratchadaporn Inkerd, Natthawud Dussadee, Churat Thararux, Ju

Rameshprabu R&n@arajAn 2Xperindénvaistigation of palm oil as
environmepnhily biolubricant. Thel22mgrhational Joint Seminar
Symposium Jiangsu University, CliioatdhetoBadr 2815.
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1, OLNENI NgGNTAnrJneéel NIJ§gSNI NGI NO LI
1) Passive cooling and heating technique in buildings and greenhc
2) Thermal appba of solar energy
3) Energy conservation
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Khongkrapan, P., Thanompongchart, P., Tippayawong, N., and Kia

"Microwave plasma assisted pyrolysis of refuse derived fu
European Journal of Engine&i9ng, 4(1), 70

Thanompongchart, P., Khongkrapgawen@nd. T{gpa4). "Partial oxidati
reforming of simulated biogas in gliding arc discharge syste
Polytechnica Chemical Engine&fng, 58(1), 31
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Khongkrapan, P., Thanompongchart, P., Tippayawong, N., and Kial
"Fuel gas and char fiysis pfravaste paper in a microwave plas
reactor”, International Journal of Energy and E&v#onment, 4(6).

Khongkrapan, P., Tippayawong, N., and Kiatsiriroat, T., (2013).
Conversion of Waste Papers to Fuel Gas inaaRdmttwgve Ple
Journal of Clean Energy Techna®&gies, 1(2), 80
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Conversion of Waste Papers to Fuel Gas in a Microwave
Plasma Reactor", International Confdtentermndrutarel Energy (ICFEE
February284 Rome, lItaly.
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Engineering, and Robotics (MIERY 2063 1@beriy#Mai, Thailand.
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4)Biomass Power Plant Engineering
5)Combustion Engineering Hydro Energy
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2015 (Acgyent Lecturer, School of Renewable Energy,
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2013 (A2@)5 Foreign expert, School of Renewable Energy,
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Pullman Bangkok King Power Hotel, Bangkok, Thailand.

P. Nutongkaew, J. Waewsak, T. Chaichana, aliieenGagseIGExk3),
Emission of Refuse DériReddeetbn from Municipal Waste and F
Kenel 2013 International Conference on Alternative Energy in
Countries and Emerging Econ&hi2f1Blayutnan Bangkok King
Power Hotel, Bangkok, Thailand.

S. Naknun, J. Waewsak, T. Chaichana, N. Choosiri, B. Anch¥varahup!
E elm *0&0./1'"*OOWKcgmga _jcO
Southern Th&jlaod3 International Conference on Alternative El
Developing Countries and Emerging ESIh@Diss, Rdyn &0
Bangkok King Power KokelT Baitagd.

H, OU cuqg _i *OR, OAf gaf _ ISitifig@uind O A
Resource Assessment and Near Shore Wind Farm in Pakpanan
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Si Thammarat Provincey T2@@nthternational Conference ol

Alternative EmmeRpveloping Countries and Emerging Economies

31 2013, Pullman Bangkok King Power Hotel, Bangkok, Thailar

S. Chiwamongkhonkarn, J. Waewsak, T. Chaichana, M. Landry, anc

WUg!| bOPcgms pacO?q q cebfay Kat Temaids q

in Southern ThaZ2id International Conference on Alternative E|
Developing Countries and Emerging ESIh@Diss, M0

Bangkok Klng Power Hotel, Bangkok, Thailand.
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Khandaker Dahirul Islam, Natthawud Dussadee, Akarin Intaniwet and
(2016), Wind Speed Distribution and Estimation of Annual Ene
&?CN' Ogl OQ _glr OK _prgl UgOGqj _
ofThailaddyne 2016, Wangchan RiveRhdsaHolak, Province
Thailand )

KNTOrrjhlEOENTNEKOLNLn NT KOT
! [ KNT NéT NF(EEN(N\[EKF)NJQD]

Wm@nmawnmnno I
| A EOBBNTOGONNE T I K

¢
[Te

%m‘

o=
A
- Z

W e
- 9’ O
o<
(D¢ :g
2
(3 I(
o
— B
&
Eﬁ
%
.E
Z.
O

¢
=
=
—
a
—_ O -
—
P

o}
7 O © ’éna Ndmdslu@gnﬁweo@]ua JNIg
€ K MRBREEE IR ) @@Rgell [OH n @dx. E O EI

<J Ol nEé)rB¢a17m|G1rp|ijo| L Kal N
L

=

—>

o= o
Z\ Z\ m( O§ 3\ 'X —

- T MmO 1~ O
@ TR MO

A -’

@n@mqwl Hnuﬁmlzscmcsmlwmmm ﬂT
TQOKNOI-KQINIOenEIIﬁh
CD@@TK@?V HIQGUIEGQTGDJGEHI@BIEI LA E ,NsO
255 NK LIRS N6 h ] E§ enoibarINKl| oK I\k“N] K nN



(@]

¢

O«

Z

¢

Z

¢

O«

-, 0 179
JI NI NT j ok K f0S3EBBRRIR Kie @ RRKE O K DOT |
j OOT OT NEOI Nh &I Gn Ol SNo6ijF T Nh Er
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[ Ng NENKK Nh fel KgRRIENDFBSIIDNeT i iNok 1A Nl jT
255807 ] KNgnJ )] NKNgNT OJT KI NRh N
LEEKN

|| et ] IA) O SONINDKD I, & BESNLIEA ca g VBN 6N K
| KNJNFHenNT I Eg WAk NE G RR0GK R KD i
| NG NENKOG & KNI & q4aN jnbXk Nk @RESFHOD @ IE |
JITNINKkA] LEBKNIT éKNT T KAQOO&EAET | n

T L OQrogglj NoLTIRSII00HN® k ENDOI QENK 1 EE
| KNgnJLAJJIT N6gNEI Ng NEKRFKRED] idrt
140 k L & N8N NIORBB Nk n] b1l NG 1] aNkbjer
cE KIESINEGEjKF B TAl T AARNTK N e | T enKné&nl 1 q

e K NTN eKagUOHE sRENIGHE RIKON T KL BAPSHANGK ¢ T
ThALEFEY ) KNELNTTNijNI 06eERK) EBGROT
KNh AT § NT BKIOIRNK INSEZE300IR40 jk 1 @ Eie Q@

L OT 7 ] KNgnJ T 6giHNeENN MGG EQ & K N K
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KNG LGOI ERENEOGH O&

e KNI N «@0d QIEPRKONL Eé GOSE| RIHT Né n i
ENKLDE| NT AT O] KT Ay JAj EINKI &iNN B
| NGNENKSLT Ij k E8NIT NNBNRSERTOPE T 1
| NTjJ Nknj ENK] E@&KHIE@HET Nr 1 OJT
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Christopher Mills, HAlEbl, Mkarin Intaniwet, Maxim Shkunov, Silvia Pa
Keddie and Paul @éliBEnhanceday detection sensitivity in
sembnducting polymer diodes containing metallic nanoparticles
Physics D: Applied PBydinB, ¥&.pp) O O & 7

Chirstopher MifgngitChan, Akarin Intaniwet, Maxim Shkunov, Andr
Joseph Keddie and P&0EBliract téetion 4MV-says from a
medical linear accelerator using a semiconducting polymer dio
Medicine and Biol8gh@&2 6 0
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FAe KNT T KaOl NT T T NS, osBREON3KI 45 NEE
OLEFNT NT] @gl NAG&E IJnOv T 1 AMENKeh
| KNgnJI NgGNENK&OT-@®NO'Q | @ags iNjL Rl

T NE K NE NOIT T N eBC NNILTI@e@yD«T Nap /& 7 qNIord h N O
ENEj AETT gl NOSOEKHRBLNE]| NEI ONI
VENK|] KNgnJ I NGNENKENKT nNj 67T 1
EKNT I T BN IO denKDY pOEIEshf Q. 7 n K i

gnT | N@jEND mgLhNGDIBKSA K K0 K @O If @IS K 7l
&0335' , OENKOS1 NrJ| KNLNI T Nij NI &
| KNgnJIl NgNENKDNXKIOKNG kMg B RN
KOl T Ok NJI k &I I n] E K RWrOE\N &1 ONFJF K
J KNOT Locelf,

FAHh @OSNEINTITaJoke k O©N] I NT NOOK NOI n é
FAh Ol NEENEGE ceJ 0Dk NOKEE ®©EN K &IN
i KENT IWahL KNEKKJNNROKQOOK NG
01 Nrkél NJJnr M&EY &N G/ERNKO L, Ked § Q

& NT h N JeRiFON JANFLEQ'G TE I' k@ 0E3CBG6k' N, OO ENEKKINr
FAh OT nEENEI nLhndl kNI T NRET NEE
T T &l NRrocedding3ji &1 @r F EE NEENK]| KN§
KNAAT §NT NOF nT L NW E KK BT EeKBK I6&kx () kX
Jnr T éEr kn EENBNXN K@ Akl J I ] n

| PGé 1 KNEKNBERWEINNBKEGLNLn&NT T OOk N
LI KKTT Né&l EOEOL GNeelJo I | KKO00 T Toek |
| N ®nodeedibg®’ 61 Nr I EENEENK] KNgnJ |
| KNOT L kel pRU@RNREL A EREILNLT KO
TAGKNERL el |,

LNJNKT OJ Okl 6] OOk NOI 1 &J KN TETEKNGLAHRG
OLEFNTNT] gl NhLA] 6 J celPodeedings |
LNT ST NrF EENEENK] KNgnJIl Ng'NENK
| #7e1RNI NLIT EKKILNLT KQ&NGN,ILNg | |

.,olKENTrDrTOf06gnTOTSNKNo T el n

Fné KNT T KaoOF NT [LINBSN 1 Lkl hak EQ\NBN kehd T 6kkij |

JI NI NLBNEkAEOKGE @B OaKRRENKADO
Akarin Intexti Solar Energy Technology, School of Renewable Energy,
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1, O] KNi AT N

GgANILEnk ODRIj NEN t@h KA1 k|

gHNEG L Enk OBESarAWut\PbivoRgErik |

TSNOITnET NOBYGNENKLT KN& NKJ (]

'TnlJ ENTTRANLPAREAhT KAEENTT hOT I
JI' NI NTJ Nknj] 0IJn6eeoorl ¢
EAElI I nhogn] EE JnOO3.
61 KIBAA1V1@0)Q ®@AdA1KE R K O
Email Addressavooth@hotmail.com

0, O] KNI ATNENKLMNE| N
en#Hln LNENIN gnRr LT NI I G

| L, All NLI EKKJ/JI NI NI J Nk| 2556

| L, JI NLI EKKJ/JI NTJ Nknj| 2548

| T, 7D NELQ)|IJT NI NTJ Nkl 2543

1, OLNENI NgNT AnrJneéel NIJ§gSNIT NGI NOL |
1) Solar thermal cooling and heating
2) Thermal application of solar energy
3)Energy conservation
4)Energy Economic
5)Refrigeration, Air condition, ldeahpump sy

2, O] KNI AT NENKT SNENT
1 O1r, L, TSNOIIlNnE

()HSHéeryimErijame’NiNij Nkhn] OJné
03BP34 j 0O6ENHENKI KN] FT nKnaEI Q)
Il hOT T Ok NFTnKAE| Q1 kn EEN

JI NLNKéNJ
03233/ | NLI EKOI NKINE KK OO ANKMWE mth T C
03®2FH26 j 066gnrjlI gNGhoeNIl T nKnE]|
3, Ol KNLT ENKHQT AroEnrjl 861 EEAT ENK
LKNIinT O1 kil EIOLEEKXDENKOEKKS I KD
OLEFT NI ] KNTTESNeEPhel NIJKOIFT O


mailto:saravooth@hotmail.com

LKNI nT O k1 EJOGHKKTEOEIK KNADH Ny KK, 1 ANErh INES JOK
I RSNK®OFT 1 kAEENT OLEINI'NT ] QI Ay
| ETNEFT, OOk nENMAEGINE NT A EENT é H|

Ay O&

I n | #NOJ BRéBEEKENENKND EnN KO31 1 kN rEJ| | aKL
I nt &l ehNTanCEQGCEI 6 KESOKIOFT 6 E |

gnl | NOj NL n & (BNBIBIEKKAFENKNIEKNNK 6y TNy 1 IKLI
E§OKNT T KNT Nj el NIKelrTheliJTInlél
I KA EENI

HKEé@mTﬁ@b@”@&Mﬁ@@@@&EﬁﬂM@EWMé|
] KNLNTT NijNi KNTTESKIEBOSNRK6&E K k|
F AT KNENKael Kk LNKIT SNENT , OOl knET |

@ NT n FGINIT 0] ONGUG RO D € K@ AHE IRIEIK QLE KIS |
&l E6OeKNr FET SNI RSNKOl EOKKN T &NRT |
Ok NOj,I I K AEENI

| HNGOh Ol | EAGHES KEPNKNEKNKDOnNNOJ K
| KAEENT OLEF NI NTJ QI arTNhT ARET |
el NIJKelFT1 Ot Larl ,,00lknET nl OL S|

L n k¥Ed kHOIGx N@C @8 KEEQKO] KNQNK @ Nij N
| KN&J NEBOMIE NK@T EMKKNT T ENKE&AQE!
Olr'knET nl LSNI AEENIT é HNEKKJ ENKI

7] KENT I NeajTAari NJirQojj O Kn@&l I NKL
ceJnJdn
8] KENTI NeAT T Ar 1 NBPIQE@G 100 i EET | NKL

LKNI nT O1 k| E| QBK BANKSN Nt TJH GJEK]TK TRN
KNYTTTSNI RSNKOelFT OLEFNIT NT{ QT nr
I N N RED O Kl NOK é HNGST €61 6kj,AkniL

9) KENT I NénjTari NJi Qoj5p 0O @RhEl k n E)
Plyaphong Yongphet, Natthawud Dussadee, Sarawut Polvongsri, Rat
and Niwooti Wha@0)BNVRf c pk _j ONcpdmpk | a

A ecqgOGlrcep _rcbOugrf OFmrO0?2g,
International Joint Seminar and Symposium, At Jiangsu Univers
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L KNI n1T O1 ki E|60K&EK iBe&SeRoin bi&Emgolar] KT N
Collector usingNalver~luid in a Solar Water Heating System with
Assisted Heat Pump for Controlling Fish FoNdKT pnipatdture] L
OgNEI NGNENKKO] OF TTiGrhAI ENT | NOF ]
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| KNI AT NOKkNj KENI 8B RKNENKNESQO|
1, O] KNI AT N
GONILEnk ORNNI NEBKNT OrJni E
gHND L En k O RIijNigtatNHormdoing |
I SNONERNGNDEBEnI T LNLT KN&NK] q
r'Tnl JENTTRANLPREART KAEENT T hOT T
JININTJT Nknj] 6Inéeeo0o0r !
ENETIIS290 gnj EE JnoOO
6 1 K05836194)D RO53IBHKLIIS O

Email Address : nigranghd@gmail.com

2) I AT NENKLnNE]| N

enHln L Né NI gnNr LT NIl I C

L, Al NLT EKK|JT NT NTj Nk| 2558

| L, JI NLI EKK|[JT NI NTj Nk| 2550

el , 7/l NLT EKK[JTI NI NTj Nk| 2546
OEKONT I Tn

3.L N& NINN & MINT NG &io L |
1) Gasification process, Pyrolysis Process
2)Internal Combustion Engine (Producer gas engine, Biof
Compression and spark ignition engine)
3)Biomass conversion technology (Briquette fuel, Biofuel, Bioma
4)Biomass Power Planh&ngineeri
5)Combustion Engineering Hydro Energy
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Homdoung , Nay&iwong , N., Duss@idee\/Bl8 d c ar Omd Og e |
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Journal of Applied Engineering Ré@se@rcBEPAIOR 6
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kmbgdgcbOgk jjOcleglcOdscjcb:
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Fmkbmsl eO* OL, *ORgnn_w_uml eO* OL,
of a modified smale g c Omncp _rcbOml Onpm
and Managemeiit,&/é@.4/ O ,

Fmkbmsl eO* OL, *ORgnn_w_uml eO* OL,
gel grcbOcl eglcOncpdmpk | acOs
Erigeering, ¥@l6 . 1, O

Natthawut Dutsadee, Nigran Homdoung, Rameshprabu Ramaraj ,Kh:
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1, OLNENI NgNT nrJnel NIJ§gSNI NGI NOL |
1) Welding EngineerMgterials Welding Process and Nondestructiv:
2) Hiroelectric Energ€ommunity Hydro Electric Energy
3) Wind Energy  Community Small Wind Energy design
4) Waste Manage Community Waste Management and Technolc

2, Ol KNI nT NENKT SNENT
J 1 O, L, T SNOIT nEOO B
255p P& € n EKKJ ENKI «kEAEENTOT AKA TALAJEINN [N
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6 L K N J. 2p58)dlidbdrativie Résebezh of Sustainable Alternative En
Home Land Security of VillagdydantaB@ider Follow His Majesti

Rf c Ol gileklhCEdInglrQl SNItIE EENT EF ET n


mailto:Kagoshi7@gmail.com

Jéelr, 0 192
6 L KNJENIION icd@&EEE KI Nanj ENKj k NT
GNIhoegAr T gl JI kENE] NkGIkREN.
I nT OLSN] AEENT I Néenj] Ol nEgNT N
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6, O KENT I NenjJTarit NJi1qoejj O Kna&l I N

Sermsuk Buochareon, Sakda jdtkedsinaskancha, Boonyoen inkwang,
Warathep boonya, Saibua khgghpath&iptrgpand Hin
chons@@01¥)evelopment of Alternative Energy for Home Land S
Natural Resource Conservation of Mae Hong Son Province
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WeKDE&EnN] 1 k/MEENT OF nE] KNST L cel

Qcpkgsi O@smaf _pcml *O&0./ 1" OWBc't

Qcaspgr wO_ | b OL rsp_j OPcgmspa:

Society: Food and Energy Securlty I\Iafl'd'rmdsﬂohlﬁemsny, April.
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, O KENT I N&nj] O&30] 1 j6FrITTknE" ,
HAgl QRNGNOLNEBEl J*OTT gNI NOJI NI A
EOGRGij NI e NEENKI JAEKNnI JKN IInN

I NAOENNGI I SNOijjlFLATT KNj OOKNOI

5, O KENT I NenjJTarit NJirqoejj O Kna&l I N

Sopee Paand NatthaBickasem.(20hansptoduction potential from
anaerobidmyestions of different animal dungs and sweet corn re
2017 International (On processing of publication).

Natthani@ukasem, TeBramsmao, and Chéciumwgag. (2017) The
mimic of faawdi distillation technology for development of homegt
pot distillery for ethanol distillation. 2017 (On processing of publi

Natthani@ukasemand Siawaph@91The development of biodiesel
production from vegetable od#fbyeusipgportions of lime catalyst
and sodium hyd&&ide(On processing of publication).

Natthani@ukasem, Kiggaathi, and SuRim@monkham. (2017).
Biomethane recovery from fresh and dry water Ryacinth anaerol
digestiorhwatg dung, elephant dung and bat dung with different &
pretreatments. Economies. 2017 (On processing of publication).

~

6, O kENTT NéenjTari NJirqo6j] OrKna&lIl N

cedJndn

7, 0] KENTIT NenajTar: NJi apljjj &h IKInkal E '

Sopee Raand Natthanicha Sukasem. (2017). Methane production pot
anaerobidmgestions of different animal dungs and sweet corn re
2017 International Conference on Alternative Energy in Develog;
aml Emerging Econetieddag52017 Bangkok, Thailand.

Natthanicha Sukasem, Teerapat Hareemao, and Chatchareya Sudaw
mimic of fractional distillation technology for development of hor
pot distillery for ethanol disfilfalimerrZiional Conference on
Alternative Energy in Developing Countries and EBgerging Econ
May, 2017 Bangkok, Thailand.

Natthanicha Sukasemand Siriwaa Maeatagiopment of biodiesel
production from vegetablengilditfgresit proportions of lime catalys
and sodium hyd&iXidelnternational Conference on Alternative El
in Developing Countries and Emergiritp Btayo20ies.Bangkok,
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Thailand.

Natthanicha Sukasem, Kingkan khantRragmad@deim. (2017).
Biomethane recovery from fresh and dry water hyacinth anaerol
digestion with pig dung, elephant dung and bat dung with differe
pretreatments. Economiezt R4y, 2617 Bangkok, Thailand.

Natthanicha Sakas&fontri Pirapan. Feasibility of using Modified Comn
Yeast HRaie Koji for Bioethanol Predisttid@a)jgineo
International Conference on Ren@WaHRENSMT )May
2nd June 21 Empress Hotel, ChiangdViai, Thall
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i NI NHM@J 1 GRSl M 17 s oKES| | JE ENN K6] 1 KhdT K LTiijF
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| 1 | NLIT EKKJo6I1JTI NI NTj N 2557
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| | NLIT EKKJKIJTI NI NT j N 2547
6eKNrFEJNI&EFJOGEK ©ON
1, OLNENI NgGNTAnrJneéel NIJ§gSNI NGI NO LI
1) Signal & Image Processing Technique
2) Embedded Technology
3) Postharvest Technology
2, O] KNI AT NENKT SNENT
|1 O1, L, T SROT T n
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69 H] EKNJ
3, O] KNLYT ENKHQI nroEnrji eelr EEAT ENK
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gRHNDI L Enk O RigRdtjapdih Mirtngilk | * O

T SNOIT nET NEI NgGNENK
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EAElI I nhogn] EE JnOO3.
61 KLO3 1 @DOCBI7T.EHIDE I KL |
Emaifddresstjapun_energy@hotmail.com
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en#Hln LNENI N gnr LT NT|[] ILC
Ph.D |Community EvergJ I N 7 NK

Environm&nt N'I
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LT, | NTJ NLNL[JT NI NTJj Nk1 252
1, OLNENI NGNTAnrJneéel NI§gSNI NGI NO LI
DENT I N&nj h NI EONEGEONDT | al gNT R FkdQ o&i NBE
Or KAEENT Ok Nj KEKNTTTnlLNr EOQI hk€
2, 0] KNI AT NENKT SNENI
J1O1, L, TSNOI'T nE
2556 Peénli N¢ KIKRIGINNK A ] 1 K AEENT T h OI
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FnT LNT EKK#®BIKMRIEKIGEHKOND @ e dd 16&§ Th¢
I K n E B Na kG0 k INV LN N @lie B 601N Jy Tk, N Ly KA I
LKNéTLwIJ

Frngl el K OROOKNECRK &l i@ BNEES KN KREGINERNKN K
ENET T 6Ek O] J 1 ergaKmGducuuomJ@gnstl E
of Prepc _r c bO@ | _ | | Q(r[d(kl\l@Lr]nglfNCEAr
i KENT I Nénj KNhn ’@Klﬁ RBT EK&N Ok K|
61 Nr el ijr’ere/E/ Qx LSNEEE KNKEQIO k N IE N |
el JO R THMET L cel J

I NT T Jlaqdmrpl“%enulll I &0 SHINKKLEN EKI KNHEON K\Id(jnK

EONGgnni ij Nt eNE&] NI NT 1 Kﬁj G]'h ol ]
&omparative study of biogas production from organic waste by
methanerfugr bacteria from cofx blukd), K N gn JT NEI N§
K ENl | Nénj] KNhAT@ Klﬁ EEDiIIrErKCKlNlIOI:‘KN\II

l .
61l é61 6kj NOG1 NDr | ve_,/NJQ]LnI\KEEIél\EeUJK)hI
T NL OGN @GR, N BB A . el |

T NGl N@&IIEEEHLGEleI‘KEE\IJ 00 CNN(eglKN\INFEGUNI\@

Il RSNOLA] eNEEKNYT I T ENKj #hdT oL ©T1
study of biogas production from treatment WastAe water of Thai ri
vermicelli progessdooorganisiEM,] KNgnJoe KNI en

~ Ne

] KN del Kl_npﬁil@] NATr 60 BOP K J 1 mr’Eﬂ:‘éMIIlHrleonKEl\I(
] KNGST L cel j

ngij Ninmrgman lij NKEI QKO GP& 0 3NIK A, BikEN KNEINKKH
hn GIEI&ihjl @ GN\H@HUCtIQndfmobleBMQslﬁg GNI
amaml ST Of SENIOLIQI‘RI@DQM@@KI@I qerwlmrl

LLNT K O EL | N CB(ZWENNI‘KQ |KK\IK FEGD!NI‘(BIngB Lu NNk [ej‘{l
QjKR@@@NI@®N@&bsargmlOdpkaU
ENK|] KNgnJoeKRNFrenNLI QgEBNKe & n |
INTGK NG K& i & ¢ i RN I&lfoel | ,

Rotjapun Nirunsin Séttirapuin and Nuttawud DussW@e. 918)] O m
solar heating system for anaerobic digestion of organic waste in
region of Thayllaekrnational Conference on Interdisciplinary Rese
and DevelopmeBBih Wniversitie@, Auguistperial Mae Ping Hotel,
Chiang Mai, Thailand

Rotjapun Nirunsin Séftrajiun and Nuttawud Dus§d@ee. (2p18)a _ r ¢

solar heating system for anaerobic digestiaT loé @gdimic waste
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Internationalriésh@onference Climate Change : Impact on Aquat
Resources and Fisherie, 4 December ,The Faculty of Fisheries'
Aquatic Resources Maejo University, Chiang Mai, Thailand

Rotipun Nirunsin, Songwut Nirddlmp (@016).r w rf lsicQdsc t ¢ j mi
production system from food waste for using in organizations ur
Kgl ggr pwOmdOBcdcl acw, Rf c 04 OG|
and Environme3, @8vember, Dusit Thanee, Bangkok, Thailand.

Sasiprapha KaevRiaedintya and Rotjapun Nirundi@goh®.g ¢ q C |
npmbsargml Osqgl eOa_jagskOmvag!
The International Conference series on Alternative Energy in De
Countries and Emerging Economies-PAEPGHEE} alwigiyoR5
King Power Hotel, Bangkok, Thailand.

Sasiprapha Kaewdaeng and Rot@IWYRimhsin.f ¢ g g q Omd OA
dpmk OPgt cpOQl _gj OQf cjj Or mO? O.
Cltgpml kcl r ?qgg _ ©ted Glabal Poliay gnch| |
Environmenj OB w!| 2Bangkakwrhaddad | ¢ OO0 /

/[ ., O KENT FRrTfO5gnl OT SNKNOT T éei NJ
OF ELNK] KNEFT ENKLIFT
Ké1 KKi&O®R EBHG LONK JNN Kk nEE@BF BBNRK O ce
hRBNEE NI kK, h RENNK A0 Rin EENN 4, @R & K
I NE2ZIDNE &N,
Kéi1 KKHROISN kG LK AN ,K&EENG '6,§A R o |
hABME&NI K, h RENNKk AN Rin EENN &, @R & K
I NE2ONE & N,
Kéi1 KKHROION KBG LENKK JAN ,K&EENT '6,gA R & |
el 6L NBBGK,hRENNK ADIT Rin EENN & @OR J
3 NE20BIEe &N,
K& KKI&OIBNK i ELONKE Wi, ik hNIEQIAN kK A DT k n E
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