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J6r'l56l0r09qg696oq'orECTSlrob690ocrr,J6c'r66r0cltrb*6o

qQb Oarogrgtr 240 gdrCqgoo b. gr6oro 36gqro6o gp6ob 25 b,:lorlr, 6c,r0gqrCIog o6gq,obb0gb.>
6r"r6er66 br3er66rj6er, obg qgr0c'rg3oqgcbcqo Og0reDob lruorgbo. 36gqgoggbob 6r6r$oq,gbr
$ffi 0r'rqrp6oE)or J6n66,:0ob bt66ob6o3 qr;g3o6or3,:0o;
g6cno $c3.,b b.:b$.:3qrer Jdrcrggbo oerogsgb 60 gfuqgo6b (c"r6o bg0gb66rqg 20-20 6o6r) qg.:
5.r$g6oqror CI90q9366;o6rqr: t5 33o6; bg.:gqrgbr, g6coo 33o6r Gg6derqg VIII)- tsg$9agl66gqn
5r0e6qrs. c.o. b$rgqgb; (,r tsgrug0gtJg6uqo bran,6q)r bc'rr4gogqrqrgbr t6 6o6obgr60,l3q'erbl0o, XVII-qgr6 XX 33o6ob B;cn3qroor bc,r6gogq,qrC}r Cgrlrm$oon (XWI_ Xvfli4o€rt)
q'r qg,:0r6xbocoo (XIX-)o(6o61) 6.l0c.r6qr6bo; qrs0,:6gboom glOogqrgbo 6;6q6b,l do6.iJr;qgo
6,:0c.rgqrob 0COS9CO 10 qpqotbo tsglq,gqroor .
o,oo,.",cuE, bg0gb660o tsp,:q,gqrg6o 0gg,ruxbob 0,:jbo0rqrg6o Cuqu 60, 0o6o0rqg6o
qgrEgbooro 0ggtbgbr 7,5 jgq';. 0o0Eobt6g li6qarbob 0tjbo0tq,g6o igq,.>t_30,0o6o0.1q,[Oo
ar0g6o qr4ggbocoo 0ggrbgb;-15. qrrb33booro 6r0r"r6qrob 

-or3rl"d.lrygo" 
jgq,rr- 

"40,

0o6o0rq'g6o qrrqggbooxr tsgg.rlrgbr-lO CUqr. qg,:b33boco 6t0cr6qgtbg 5.:b3q,ot UEqrCbs CdqCgr
!O-ueg66b, 6c'rEgq'0,r6 tsg.:qrgq,g6o 0ggrbgbob Jms,lsrbcb6ctts; q9r.r6o*3r mlb,:3q,jo
0o6o0rq'g6o E;qrgbocno tsgg.:bgbobr.

FX-oli Ooqgbob tsg0orb36rtso o6o06gbr q;0r6gboor 6$cl0qgr, 0cqgc6gbob 6l0c4brqrgboqr,:6.r6rbrgq,gb 5 qrqg0o. qrr0r6gboor 6r0r,6qrrbg OoqXbgq,o 0gg;bgb.: .:b gO4gbr ser[$Ooo,
0ggrbgb;0o Ooqgbgq, Cgqrlr.
tt6gqg66ob obqro3oqrgrq'g6o qrtg3o6or3ob 0gbrbtOob;qp,
$gq'o$rqgtso U3odq'gbr ogarlr 60 36gqgc,gbg 6r3q,gbo 16
36gqrogobl.

crrl3obggrqro 3cn0Jcn6366gbo $;60e4g6g6oq,o,: blOo bqrer3o[ lrtboor:
bqrgr3o N'3- 5 36.- g0b.:b:]6nbr lrt5yrcorbr\ob o6r\n6nbnbolr 8obrocnonm .s6Rnn,

J6r"r66r0r 03qg6gb ggbqgrOgbou6o, %o6qr63i6ogg6o, 3g0;6og$gqr-grn6er0o3g6o qrr
bJg6o.:q,e$ob br66gbob bq:o3ob,:6,>b.

f,96eceo lt{$r3q'o $qntt b,r666dgqerb.rr 2 b90gb66o (4 0 a3o<6l). b6usgcb6o o6o bgogg6ob
g,r60r3q'c"rbrCIo 0gobg,rgqlob 13 b,>bg.:3q,* 3g6bb (60 369qgo6o), 0ror n.O"L g6bogO !0,:fr _b$gqgg6$ob t6B6s6ob 0glrtbsaobrqr (o66qrobg6o, g6,:66gq,o, 6g60l6gqro, 6gligq,o)
cDocl<'rOUE) ttg0gb660o qg,: 3 36. 3obggtq'o 3c.r0Jo6X6ggbob bq,sr3tr;
09o69 brbgrgq,er, $qob brb66dqngmb.u 2 bg0gbg6,o (40 6o6r). b6gqpg66o a,6o bg0g66oli
6r60rgq,erb;tso 0gobgr3qob t2 b,:bgrgq,er 3g6bb (60 36gqgogo);
0g!$9 brb$r3qer $g.b br666dqo3e$r.r 2 bg0gb66o (40 6o6.:). b6gq9966o r.16o bg0g66otr
Srb0rgq'arbrtso 0gotr$rgq'otr 11 br3rq'qgCbuqo b.:b$,:gq,cn 46bb 1OO 3OX-qgoliy;

9clllc lnb$qq'rn $qrb br666dq,ogcnb,:r 2 ug0gbg6o (40 6o6;). vrr b90gbg6tso bggqg6gots0ob$'r3q'ob 6 b'3;qrq,cbuqo brb$.:gq'er 3g6bb-30Jo. vnr-t903b6<6tso ffiq9966o 6ro3q,obbr$r60orn 36,rj6o3rb er Oer.:ObjEgbb ll.:brg,:q,t36cn O.:nOc.rdU.- 6r6qgJ"lii.,l6 fr6gqggB6.
or,lgobggrq'o 3c"r0Jarbg6ggbob lr,rboor er6o bqro3oqn6 m6Bg3b 2d 36fqo6b. -rg"[gg'r{n
3cn0Jer6g6ggbob g6oro bq,er3o (bq,rn3o N"2) g0b;bg6gbr b,>3rq'sgcbuqar 3p6bgbori gro6!"gat"
Ooqgbgq'o 6crqr6ob 6rq60t3gbrb-15 36., bcrqrc'r 0gm6g (bqrrn3o N'3) br3gcnt6o o66g6gbgbob
tsXb.lbr0obrqg r6833;6ob 6tpcrrSbob CIXb$q,gbq,cnbcb.

gpbqgr0g6gg6 tlt66gbb (0rcnX0;6o3.1, go%o3r, jo0ol, booqrc,r6or) 3cnOc,rbr 60 36gqgogo,%c%rq9$9j6o336 b,:56gbb gorOobr 49 36gqgogo; 3g-0,:6o6rogq'lg3r6c'r0i3g6 Ur66gbb gor6c,rb,:
20 36gqogo.
bJggorq,erbotr l.lr6Sgbli gorOob; 82 36gqogo- 0ror Eo6obll br$r60cner J6rjgo3; _ 5 36. Erb.>br3rqrtg6c.r 61ts6c'r0o - 5 J6,

g6gqgoggbob 6lerqrSberbr 96or
OCO., 0rg610 r6rg0gggb T5

-bq'er3o N"1 - 3 .16. sQr -
q'l -bEtt'r3o No2-15 36.

J6tn66r0ob .:q$g6,r:
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g0brb36gb.:br3lq'qlgbUqO336bgbobgr66qlgbtso0oq3bgql.,6'q'6.@
b;$r60ero J6ljgo3t - rn6og6go6gbgq'o; ll$,:3qotl J6er6gb0o 0cnJmggbpq,o orgr.r6opq,o
gerqgbob Jt6ljgo3gqr 6grq,obrgor95g, 6r0er0gts;3cbuqlo g6r6gbob J6.:jgo3gqr b.:j0o.l6arb.rtso
6r0erg6gbrbg. .lq6o06gqro 3c'r0Jgrbg66o CIgbrdqlbqrerbrb rdqr6b b6gqggbgb 0godo6ob
r3tEg0og6 6r6g0er0o 0mJer3Xbgq,o 6c'rqr6ob,: E,r gb,:6-Bp3gbob J6ljgo3$o 6r09gg6gbob
610argqroqrgbt;
btbl3rq,t36c.r 6r06c"r0o (5;6,.) o6og66o6gbgqrot o4er6ogq,o-J6;jgo3gq,o b5lro,:onli
6tts6r'r0ob tsgb6gq'gbob.r qr,: J6gbg6g.l0ooli gbr6Xbob 5lb3oor,:6gbr%g, 6;6 oo6rq,ob$o6gbb
bogq'g3o org0oli tsg6Bgglbs qr; litOg0.:c"r 6g60ob 0gqr6gbtb, obge60.:goob oerdogbrbr qrr
btor,r6,rqger qg;090;pb;b, qglb3363bob B,:0c"rgqrobgbrbl qt blat6oqr qg;63;ll.
brbr3,lqr,>g6co 6;ts6c"r0bg 0g0,>obob,>b' gbqr; 6;0c'rgqrobqgXb b$;3,:qr,:g6er J6er66,r0ob
q.o.lbt6gqrXbob €gqgg6.:sg Ooq$cuq,o gerqrbob qrgrbob cgr J6,:j6o3Uqpo g6.:6gbob broobbob
03bcbc0obc.rb,> b$r3oq'rg6c"r J6er5t6r0oor 5;6b,>bqg6uq b$rsqob 0xqgg6gbor$ 3er636couqo
br6q'g3o cogOob gr65q,gbtso.
jo0og6o qrl boc"rqrergog6o obgo6g6oob br3;qrt36o (Bachelor ofChemical and Biological
Engineering) 0og6olgbt 36cr66,r0ocD brcD3rq,ob$obgbgq'o do6oor.:qro b}g66tqra$ob 217
36gEogob qgr co;3obgErqo 3er0Jerbx663bob brboco 23 36gqgogob rcrrgobgboli tsg0qrg6,
r6rbr3q,gb 240 36gqgogob 03b6pq'gbob 0gOcrrfug3.rtso. J6o66$r brn6oqqagcbr jr6crrgq,

f{t"

J6r46r0ob 0ob.:6o

J6c'r56t0ob 0obl6or: :
. Oobocb bggqggbggbb g,:6orcn 5r6,:cnq,pbr %ub6, tlrbgbgbob0c6ugcq'r'r, bcn6.:qg bm6go66r"r qgr.

3g0r6o$.:6gq'0g66og6gbgbbo. ,' bOUsgC66b 0ob6gb bcngrqro 6c'rE6,l bg6b;omb $r60ergbob obgobg6oob obgor bgg6cn0o,
6c"r6er6o6.r.l Jg6J6erqggjggbob, br3cnbqgogdo J6erqggjggbob, ,:q,3eBcnqg6o aDl
g,:qr3r"r3caqrc'r l.r,:lr0Xq,gbolr, bc'r6gob,l qgr 6dob S6oqggj6gbolr, b,>garbbg63er $r60erXbob, i
0rj6ob $,:68ogbolr o6gobg6o,r; 

i' tsClb$l3q,c'rb b6gq.og66tr qg;66ob doOoor.rqro J6obgoSgbo, orger6ogbo qr.l3cnb6gggogbo, i
l.lt$r60erb dot6ocorqro qrs qr;0b0l6g ggjbmq,c'r6og6o btbgbo, b;bgbob rnJg6o6gb.: qrl
gSjberq,er6og6o J6rn6gbob 6ggo0ob ('r0gr; brft60c.rb Orn6gqrerboli qrr qQr6rSg6t6gbob
5rbrgoq,gbob 6g60ob 09090,:3gbr;

o Br6orr"rli bOUsgCbOCbo br33gbo J6oEgj$gboli 6gj6oq'ar6op6 Jt4rn6gbgbob 6rbcn03gbob;
Br6$gbrbr qpr gjb,3g6o0g6g.rq,g6o Oc'rb4gOgbob 0x0g0rggbr0o, 0grb$.r3q,arb,
ttggqgg66b bt$;60er0o gXj6o3g6-ggj6oqrc'r6og6o, CJetqrr'rbo36o, 06c.r0ob E.:g3ocno:
3r.r666eq'obt qrt ggjbc.rq'c"r6og6o qubtqg6r6gbob b$er6o gjbJq,c.rl$rgoob brgoorbgbo; i

. 6r0erg0gCIrarlr brlrg6brorc'r Jbc"rsggj6gbob o6gobg6oob qr660o J6.:jgo3gqro Ogtsigrboli
g6l6$g33bo. :

b$rgqot0gqp6gbo/3cf 3ggX6gg6r'rbgbo(bm6rqgoqglqr66a$6ogo)

6oqg6.l - 6r66obog6gb.l
rq$g6b llbg6bsorcn 36erqggj6gb0o 0g8rg,rq,o 6o3orog6gbgbob 6erqb 6e16brq,o r"r6g.l6ob0ob

gbargq,jOgqggbr0o, b,:Sgobo,03rq3qgg6o qr,: lr$rnq,ero J6arqggj6gbob gobo3g6-jo0og6
OlblbororgbqrXbb,btbg6lrtorer $160r'rgbr0o 6r0ogX6Xbgqo 0tbtq,gbob qgrbo06gq,gb;b, 6lOgOrtqQrggoor qrt ts6er0ob gbtg6crrbergbob 6er60gbb ;
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6r6oboqrt3b b,:bg6trrox'r J6c'rEgj6gbob $r60ergbolr;lr, Er3c'rbbg6ggbobdr, 3er66g6$6t$gbotl
0oObrqg3bobtb 0o0qgobr63 do6oortqr 36r'rggbXbb.

6r60r6grgb $;60ergbob do6oor.:qpro 6;6dgbob $gjberq'c'r6og6o 6g5o0ob 3r6,>09$6gbb'

J6er6gtrgb0o 6r0c.rg6gbUqo tJr6r$g6ob b,rfu3bb;

gbr6o
r66t6o€oblr brbg6blon $r60rngbltso 6,:0c"rggbCbgqo 6Cq9qgq.,lr,: qrl 0icr 0rb,:qrolr do6oorlqr

flrbrbotorgbqCbb, ggjbetq,er6og$o qr.r ;J,:6;6U6Uqo 6l$oq'b; 3ofu0,:6o396 q)5 drq'er3sb

0tbrbolorgbq'Cblr.
rgrbgblr blbg6brcner Slqrq,ggq'ob 6rqr;0,:090;ggbgqro $gjbcrq,c)6o36o 0er$goboq,erbgbolt

gr0r6orgq, ggbj6ocnbo6gb;b ;
oggbgbb 0gbga0g6gob qr 0,:64go66ob Og&crEgbb qrr orger6oXbb qg,:66or,rb 0o0r6or3b;0o 0o36r"r-

qrr 0s36r'rg3erbr"r0o3g6o Er 00r6co3gqrobocno Jdrobq'gOgbob 6rqgt$6.:0o 0cnbl$oq'gc'rbolsorgolr;

ltiB6b $rr60crgbob ggjbc.rq'cr6og6o pr 0r5$5.1-rJ$r6p6pq,o btbob bjgO$, b,:bg6brorc'r

S6clqryjgXbob 0$r60arCbCqo br$r60c'rb 6g6g6oq56 6g60rb, 63jbc"rq'e6og6o bjgErb;

caSorgbb qrll33fub brbg6brorer $3j6cnqrc'r6oob, 6Sjbcnq'r'r6og6o Oer$grnboqrerbgbob 610':6cogq'o
ggbjgoerbo6gbob EgbtbXb, br$t60ocrrr r3gcr0;$o%,:6oobcn3ob brlo6et br%c'r0-bt3o6$6r'rq'cn qrl

0r6353q'o69bgq'o bgq'b,:$gc'rgbob Og0lc'rbob 0Sltsbgb'
rfub 3el0g6oJt0of bJg6olq'ot-r$3bco,:6 qr,:56lbJggolq'ob$gbcorb
oqggbolr, r6bXbgq,o 36mbq'g0Xboli; qgr 6rqrl$6ob 69cabob 0gbrbgb o63c'r68r6oob,: El

. 3r"r036o3l6oob $gjberq'er6ogbob 6r0r'rg963bocn 00c'rbq'og6 q?5 U3b6'1 96gbbg.
, 3$gbob06gbqrobl qg; ts6obcnflog6obr-
' br3gor.i6 brj0or6cnbrb rbo6goSqCbl, goro3ob J6o66o3gbob qr,:63oor,6350r3t1qg,: bgq'b 3$gerblt
ll3gurr6o qrr bbpbob U$ggCO J6cngSbogq'o 6r63oorr6gbrb, 4r596b bl3gorr6 tsg0qr6o0o b$r3q'oL

brlo6ogbgbb qrl lbc'r6gogq'gbb qrl0ng3oqggbq'r'rbo! Orqrq'o br6olrboco.

-:l; ti$rgqrob tsgq9g6bob 0oq$caob gcn60gbo sgr accDrnecbo

X qCCOnt I Uga.,OrOo (a6gg0o Og0rc"rbr) f AO;36ndUqo f q'rbn6,,:6cr6ogq:o

ffi AOr36"Jb X br3g6bcr br0g0rc"/ts6oCd6o X nUtqCsgg6o qrr qrrlr3gbooro 6;0c',6q9; I

3c.rbbgq, g.160r X qp$rng3opCbCqo Og0.>crbt

b$,4q'gbob OSorcnEXbo: oboq'gcn bsb$r3q'c'r 336bgbolt 36c"r66r03b0o (boq',rbgbgbtso).

b$s3q'gbolll qgs tr$.:gq'ob g3gq'rbc btg6oCqCbuqo 0gcooEgbo qgr 05oro 6.:60l6$gbgbo. bl$o6er
0gorc.rEb, gcr636g$gq'o 0ob6oE,>6 qt t0c'rgl6oqtb 6l0r'r0qgo6,>69, bg.:6Bg3l.r 3gqgl6<'r6o.
1. qob3gbos/qgCb;OCbo - o6696qj$ogE o b$;3q1bob g6co-g6crro ffiCq'rbC 6r366qt3bgqro
OXorc"rqgot. qrob3gboob S6oggbo 033gcn6rqr ;0sqq'gbb bggqggSgcnt Bl6orgq'cnbob br6obblrt qgr

rj6og6c'rbrb. qgob3gbo,i 03b,ldq,gbgq'o,: 6sqg.:o9cs6qgcnlr 3$5crrflo q95 gtt J6rn63bo .16
0g0r'rogl66qCbl 0bc"rq,c'rqr 33El5c'r6ob 0oX6 E,:b0gq'o [X3ocnb3gboor. obo 33oorr69bli
b$gqgg6$b Obagq'c.rbobr qrr bl3pcnl6o r%6ob Erbrbgorgbob g6;6b.
2. olsbr006<n0q'c'rbooo (cooperative) b$tgqrgbr - o0g916o b$t3q'gbob lig6;gg6ou, litqglg

XbUEob cDoooCuq)o $936o 3rq'Egbgq'o,: 161 Obarq'arqg or3oorar6 03ob$r3q'c'rb, r6s0gqr
qrlgb0.l6c'rb ort3olr corblSgbqrgq,b b;66ob UJCo, tsgb$l3q,rtso, Xbutsob cDocDCDCUE o $336o
Og0rerbb J6crbqrg0r'bg, 3oE6X $Cq'r 0lor6t6o ;6 ErgggqrSbr lrl3oorbb.
3. XOUgU6o (collaborative) Ogtsx'rbr - r0 O3coc'rqgoor b$l3qCbr 6gq,obb0erbb b6gqg66orl

XbUEU6fsg qgrgc'rgrb cg.> Orcocogob btb$;3q,r'r qglgrq'gbgbob 0ogg0lb. XbUEotr $g36gbo
obqgo3oqggrq,g6rqg lOgtst3gbgb br3ocobli Sgr Jl6rE CqtU6rCg g9cor6gbgb orr3olr Oarlrlicdgbgbtl
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xbu'orr qgr6$Bg6 $g36gbb. Erblbgq,o r0er6r6oEr6 6,:0o0Eobrbg 0gb$q'gbgq'o'r xbutsob;

ogtsrerbob J6o6xbtso $93t69bu tsc,6ob- 0(Y)bsgctr gSbjgogbob 6rqrr6r$oq'9br' 9b b$6r$96or

a9c6a63gE Uc)gb fficqr"rrigqgSo6ob 0rjbo0rq'g6 Bsocrryq,cnbcb brb$r3q,er 3t6erggb0o. ,
4. J6e$q,garrcg qefifdbCu3q'; bgrgq,jOr eBLi - agcn1cgo, 6er09q'o6 rb-':qro 6elqr6ob OoqSbob

i

qgr o6696616oolr lO-rO1fr"f, fit$gnlr C$rJ.>sg og363bb 3er6363$3qr J6e$q'90':b' 
I

: 5. EgAcnbpggbob CIgl-r$rgqr (Case study) - rCOoU6o 36etbq'X0g6-bo$pr3og6o rbrqrobobi

i 6gcrrc'rq,o, 66'10q,ob frldUOgCqor b$r3q'Cbr 3er63fu$gq'o $e4rbgbob - to$gl6oXbob 6lqrl$6ob:

; 6bocn (C. $. "33obXbob" r0c'lbbbl)' tt$"4q3O"ft 3t- O3t*qgo cgrggd6Sbgqror 3cr636g$gqro

, J6rjgo3gq,o 0s6sq,ocoXbob 1p.,tiXonil- 6l6boq'3;b9' "3gobo" $':60etq96gbb 36co63'r6i
' obb66gOC5ob, Fterogqrog aoqgbgq'J -Xntbryq'o 6rnq96o3 6r0crg96gbob lr;0g':q'9brb odq'03'r

, J6$6o3gq,o r0e6,>63bob 6rqrr$$g6obro,3ob. orgcn6oobl qgl 36lj$o3ob tsSbraxboor' ogorrqpro

r gggjgor6rE r63nJ,:ojorr q9rrr.:ogcrrgogq,o 6rqrr$69goq'gbgbob tsSbqgqggq' q96et0o 0oqgbob

9616lr. bouEcbocali gni.,orroqgga,:- obrq,o6o3g6o rb6c'r363br, 6gbqQg6o 0g0'>r'rbob'

;EOC66rOoUqo 
"-ttO"f, 

0c"rb036obr q95 6lSgbob' rqoCoStoqgbob 6lcrr3lq'ol$o63boor

I ;;ilbra;c"oiq., b)a;$$c6oq,gbgbobltotap-ut3xbob, or"rj0xqggbgbob qgr6603obr qt orcrro

EgEg6bott 36cn66rn9co6gbob gbs6o' ^ , \, \ - z-. o e^---- i
I O. lO."OCO6qo 

*og6otso 
(Brain storming) - 36crbq'90olr 6rqg':$6otr arJ36l$ogqro 3'coc'rqgo'

, ogocDjogqggbocrro rj6og6erbob bgo0gq,o63bob brgpdSxq'b3' OSorexgo 5gq'obboc'rbb or3ootl

: gr65q,gb0o 3ob36gggq,o lrr3oc'bob7,:dc',Oq,g0ob ngfliqA-arifl"aiq'gOrE 03$o, brb363gq'o'l:

, 6rqgo3rq,C6)sg grOfiU[$g6,ryo rb6ob, 
"sgC"t 

Br0arg,:q'obgboln q9.: 6r0cncrrj0ob bgq'ts3$gc'rbrb'

I rq6o06gq,o oScnerqgo 6r6$o6c"rbgbb J6r"rbq'g0otrJs90o tsgac'rjo0qggbooro 0oq96c'r0otl

i 6s63oorr6gbrlr. og-;a"b iracngS6Sar 3ggj6o;6or 06r3rq'6o6bo3,:6o xbugob ;6bSbarbob r

i Sodcroco0n qt ugftmil o$eg3rn-ap 9no"-rqgo 
g$rJob6$: ,

i aoto{la.rirta.J6ar 6rbbr%q3ol ngacr3agqrSbooro 3gorboor; i
r- eg6erotr br6$c,cg 0cn6r33gor tso br3oorbob o66gq,og 0b0g6gq'orl 0ogt6 6l0erorj03qro oq993bob i

3on6n3nll6.:6g0xBr6o036s(do6oollq9.>q9QJgsb9);
l - 0gg .>bxbob36o$96o309bob6 . l6b l9cq36 . :33q 'g3ob0o%16o l$oEgob09 l r rb . :0ob r " rbob i

qr,ltlsqg6Xbrcg;

,0g6BggEooqrggbob0gg;bgb;$o6,:b$l66rbrbq36gqro36o$36og0xboort , . .^.4-D. ., . . .-* ,
ia'o'o.,oh.l,J6.,-"d"s9fuooU6r0cr6Bx3r,6er0qlgboG83cg'bc0cosEfu9lr;br0gblqr.:b0gq'

Ir.r3oorbb; :

,- ga,>qE gbo 3gglbgboli 0jc"r6g oqrgolr, 6er6c'r66 qgtb,>bgq'o J6erbq'30ob 6lq9r$6ob brg3gorgbc'r

r bl0glq'3bob 6s0ar3q'36,>. ^ \ ,. 6-__- --^r 
:

,7.6ool'9O.,- qgt lrnOUr6og6o orracBgbo 0og3gor36Xbr crrraltsgbob $o;ob ogcrroqrSbb'l

; 6er0q,3bo6 0aro6r3xr[3o"G (6e*g6j orc6r6xbb, qgoqgrj6o33r6 $g brb$r3q'er crrc0r6Sbb':

i brorras0o Uoggr8oSbb (bo6g4ofd crrror0gOlr), tisoDrdr0(") USOUSOII q'D S6ermqggogbb'i

i $*d; aca65rgcouq., qloront, anugqg3ocn 6r6ber6gogq,gbgq'o crrrg,rtsgbo bggqgx6ggbbi

' brtsU,:qCbsb tdq,ggb bfurqgrbb3,: A.tn6"t'q''6 UXUgAt'lO lrl3oorbb' obo 3b0':63br 0lor

bq,Oc6)bro.,Cq;orgrq,Lnt6obolr Br0c"rg,:q,obgbr0o. obggX 6ar6o66 Eob3gbol, gb ors0rtsSbog'

: ggrq,obgbb b6gqgot6r, rn3p-r6o Sr"rbogoolr Et0arg3oESbq'rE 6r0oorj0olrl qgr 3'r0lco0o 0obo

q g ; 6 3 o b g b r 6 b .  ? ,  F . z ^ ^ - ^ ^ E
: 8" qgg0s!6b$6)o6xbob agoxnqro - gb 0gore49o o6Bo60l6oob 3obgrq'g6rq9 $r60oqr5g6rb:

, 6gq,obb0arbb. tsg!36ob 0oqg6ob ofi,:q'brgr6oboor ob b,:30lerqg gggj$os6or' b0o6 0gocnb3c3'iCIo

: go2gnbgbor orltq,; Ortoryroerpq"E rgqgncr qgl gobgrqrS6o 6boor Oer3l$erqrc'rcn b$3q.q6ocbb'

. Og[tbgaqn atfiq'"I, q93ac',Ob6Oo6gbr 0gb;dq'Xbgqror 6er6er66 0'rb$r3q'gbq'ob' rbCaC

u6gqgSo6ob 0o96. gr, ag-rcgo 6gb0;6gbr o6rq,brBober 6r3blq9oo brU$;3q'et orb;q'ob ryj0otr

, bbgtqg,:lrbgr brgbg6o, qql3l3c'rO36g$c'ror, oU 6obo 0gb6gq'gbr 0erg$g3or b$9q936$gbtr

-s -  ( luq21aa. )
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; qrr0c'rg3oqrgbq,rCg; r0rgg E6erb, gtr tl$dt$Cbor gbbgrq,p6tqr $;60o.:BXbtr
r ln3oorbob/36crbq'g0ob r6bb. qgg0crbbg6o6gbr CIgbrdq'err Ol6gq brfub r6)6CbagCb. ,
9. obqggjgo$o 0gonqn 1b 0gox'rqgo 6rbbrbqg6l3b 6gbob0ogt6o goqrbob 6tqgr6g0ob obXor
gar60rb, 6erqggbrg b$l3q'oU J6er63lr0o .:%6ob Ob3qlq,erbr g,:j$gboqg.:6 6,:6ber6rq6bobrg6,
s6olr 0o0,i6or3q'o rbg 0,:brq,ob 6lqr0ogg0obrb 36r'r6gbo Bo0qro6,r6g9bb 3o636gggq,oqg,l6
ber6tqgobp6.

, 10. qggSgUd0o.J6o Ogorc'rqgo 6;5b,:bqg6t3b 6gbob0og6o 6erqg6ob g.:qrtgg0ol.l obgco gcn60tb,,
i 6<"r0gqro6 bc'r6rqg oerqgbrbg qrrg6qgbr'rboor rbrq'o gcnqgbob rq0erBg6ob qrergo3gtt J6rnggbb
i$.:60cnlqg5g6b$gJ6t4gbo0o0qro6r63c'rbbbc.r6.:Eoqrr63er636g$gqlob.:p6.

I 11 rbrqrobob Ogorcr4go gpb0r6gbt b,:b$rgqrc"r O,:lrtq'ob, 6c'r6c'r66 X6cno 0cnq'or6olr,
, tsg0tqg6X6gq' 6t$oq'Xbrqr qrr0q'sOo. r0ocrr 0r66qqg3b,: 6orgq,o J6c'rbq'g0ob tso66oor ,:6bgbgq,o

i OtqaCUqo lr,:3oorbgbob q,C$rqrg6o 6$gjgbr.
, 12. bo6cr4bob Ogcnc'rEo 6gq'obb0r'rbb 6rq'3Cuqo b;3oorbgbott qgtXagggboor g6oro 0orq,o;6olr :

0gqr666;ll. gb Ogcoc.rqro bgq,b g$gcnbb 36cnbq'g0ob, 6er6er6g Oorq'o$ob qrr6tb3olr gbr6ob

6tbgocn;6gb;lr.
: 13. g6brqrg<6o rbg bg3o6bog6og6o Ogomqgo. r0 0gcoc"rqgb 0o6gco363br q,gj6or, crrb6crbr,
; brpbr6o Er bb3. tq6o06gq' 36c'r6Xb8o SXqrt6rn6o bogggbolr bttsgtq'gboco 6.:Erb6g0b, bb6ob
, brb$tgq'er 0rbrq,rb, boq'cn bOUegCbOCbo Or'rb0gboor, qrr0rbbrn36gbocn.: qr.: 6ub6gbocn 0rb.
, rjgog6rE.:qoj3,:0Xb qrr ocogobgbXb. i', !4. $36ocrro 0g8robob Ogomqro, 6er03q'o6 ggq'obb0r'rbb 0g0qgg6o brbob flojQgqggfubb:
: lOerbr$g6gbobl qgl Brbl$g6gbob 6r3gorgbt, O.:b,:q'oli qg.:gobbJgjoCbr, crrgbobgbob 0gqr5g6;,

6gggdn6ob rb gbgb 09li6gq'gb-r qrs bb3.
I 15. qrber6r6er6caSq'o agoroqgo 6gq,ol.rb0cnbb tsx0E96o brbob oc'rjagqggbgbb: GqrSbob qgrggbgbr,

'3oqggcn0rblq'olr,qgo6r0o336oblborcoob0rbrqlobBg69brq.orbb3'
: 16.36rj6oJgSpo OgooqgXbo - rg6ororbgbb b$rgq1bob ggq,.: o0 go60rb, 6er0gq'og b6gq9g6gb
: J6rjgo3gq, g6;6-B369btr ggrq,obgbb. rA 0g0orb3g3r0o bggqggbgo 0gdg6oq,o gcnqr$ob
r brggdg3q"bC sg;0c'ruJosgCbq'rqg ,:b6gq'gbb ,:0t crrg o0 Oc'rj0Xqggbtlr, 0.>6.:q'oo)re, bt$t60oo qgt
.}jqr5er6og6oJ6lj6o3l,bl33q'9030lelb.lqgrbb3.

; 17. rbb6t-6.:50r6ggboon Ogcornqgo - 3ggdfub; Obagq'c.rbdr Oer13g03qlo br3oorbob o663q,og.
r J1cgl6erSb O;btq'ob 6rqr0r'r6g0oblb 0cnSgtgb 3e$36gggqro 0t6tq,ooro, 6er0q,ob qrr$g6oq,Xbocrr
; 6.:6boq,3rg bqrgb 0c.r6g0gq'o ogOob gr66q'gbtso.

, 18. S6c"rgjgob Eg0gBrggbr qgl J6gbg66rgor - r6olr brb$,>gq'er-0g03g69booro fu6bgbotr
: S6cnafiq,ornbr, 6er0Xq'o6 36obq'g0ob 64gr$69$otr b.:0gtqrgbrb odq'6r bggqggbgott
r qrr0og3oqgCbCqo OerjOgqggbgbobr qrr 0oqgbgq'o 0gqrX6gbob rg6oq,Xbgq,o 36gbg66r6oob,
, Jo6r.r0gb0o. J0 Ogcnoqgoor b$,lgq'3O,: sOlqqlbb ttggEgbgort Oc.rgo3rgotbr q'J
I JlbgbobO6gbq,cnbtb. J6r'rgjgbg Og0rcrbr 0c'ro6lgb qrr6g603ob, JBqcBob, 36;jgo3gq'o
i rjgo3rnbolrt Eo 0gEg6gbob $160c'rqg6g6ob Xg$gbb c6Bggq,o b;3ocnbob 0gbrbOob;qg. J6c'rgjgo
I 6rbbr"r66oCqCbqtqQ B,rocn3qrgbt, aU Oobo 0gqgg6gbo or3rqrb.rBobc.rqg, qgr0lagr6gbqlqg Sgr
1 3r.r636Xggq,o ger60ocn l6ob $r60oqr5g6oqro. obo 0Xodq'Xbr EXb6Aqrqggb
: obqrogoqggsq'g6,rqg, $ga.q0b0o ,:5 XbUEU6rsg; rlrggS, X6oro br66ob rb 6$qrg6o0g brS6obi
; (b,:6r6or.t o6gg66rgoob) g$6q,gb0o. qrrb6gq'gbob 0C0sg0o S6ogjgo g,:69E6o6gbr gr6ox'r,

lgEogo6otb.

, 19. x3dottooJflqlo Ogonqpro -gggd6gb,r q,.:bOgq,o ;0er6r6ob gg$cnb6o3 brAr$$C6ob. gtr

I J6aggbo b$.:gq1bob,:b grjggbob qrlOarg3oqrcbq'bqg q,:gojbo6gbob,: q)r 0,:cn 0o6ob

, 3r30o6gbob qgr6,:b3ob 5%oor bar6gogq,qrgbi. (fu36 3oggbgbor grjgxbob qrrOarg3oqrcbqrsg ,
: Cgrgojbo63bobl qgr 0rol 0r.r6otr 3rg0o6gbob qrtqr636ob 6gjbsrE c'r6qbob0gbrb$r3q,.lqg 

i
: 20. jagqggbrbg o6og6go6gbgqro bgrgq,Sbr-Oemurbogb Jgqgr6mgobr qrr bg3q996gob6rjgog6 :
i Bl6orgqrerb.:b b$,:3q,gbob 36cn6gb0o, btqglg 6r6lrr3gcrr6CbUq qg,:g3o6co3rl"r odgbb coger6ogq,o ,

(buq 21as.) ,,''n"''i' "*5's .{ k -"**-'



- l  

i . trsJt

0rbrq,ob J6rj6o3gq';o o6$36363$16or.

bggqgbgotr gtnqgbob 03grbgbob bob6g0r

0ggrbgbr bqggb.: 100 jgq'o,:6o bolr$gOoor'
qgrcgXboor BggltlXb;cg Bloco3qrgbr:
r (A) - g6o,>qgo - 0rjbo0rq'g6o CIggolrgbob 910/o qr; 0g$o;

. (B) - d;q,o,:6 3166o - 0ljbo0,lq'g6o 0gg,rbgbob 81-90o/o;

. (C) - 3,:66o - 0rjbo0,>q'g6o 0ggrlrgbo! 71-80o/o;

. (D) - qr,>0r30rgcngoqtgbgq,o - 0rjbo0lqu6o tsggrbgbob 67-700/o;

. (E) - br30rt6obo - 0rjl.ro0rq36o 0ggdigbob 51-600/o;

gr6gergoor tsSgrbgbrqr Broor3q'gbr:
.- (FXj 396 Bubr6r - Or3bnarqru6o fugrbXbob 41-500/o, 619 6ots6r3b, 6cn0 b6gq9366lt

B,:brbl6gbq,tqg 0ggo ogtslerbt blo6E3b; qr,: gdq'6s qqr0<ng3oqrCb8qo ogtsrerbocn

ErOrggboor 6r0rngEl%3 g6cobgq' 6lb3q'ob UEqCbr'
. (F) - 85o$6r - 0rjbo0iq'p6o 0ggrbgbob 40olo qgr 6r3q6bo,6q3 6o06.:31i, 6er0 b$gqeg6$ob

0o36 Br6t6cbuqo brog0.lar t6l6olr bl30l6obo Elarb br3,:6o,:bq'oqr,:6 rj3b

ts3brb$r3q'o.

qrbrj0gbob bgg6rn

Jg6ob, 0t3t6er6ob, 0tj6otr, bJo6gob, q,uqgob, br3nbqgo$6ar JdroqgSj$3botr, 3lq'3er3erq'c'r'
qg! rE3crSoq,or6o brbbgqrgbolr, boq,oU,r Er bobgbguqotJ $3gbgbob,3erbbg63gbob, .6d:tl:l

,'cgr 6dob J6erqggjggbol,'ber6golr J6erqrgjggbob br$s60cn3bo, bsbg6brorr St6etqggj6gbobl

0gbrbrbo b,:bgbo. i

brbg6Ulo,t 36cnq9gj$3bolr $l60ergbob 0':6g6gq'o63bgqro b$6gj$fl6gqo 96cr4gq'gbo' i

l$rgq,ob 6s66d9qrg0ob 0gbrdqrgbqtrobr

0r6obg6r$p6ob l.rl6l60l6rorqCbqo ts6o66r0Xbo
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J6rn66r0ob 6rbbrnt66ogqpbolncr6ob rggoqrgbCqo cqrr0or6g6o qgs 0t$C6orqry6o <6glry6bo

J6er66r0l 3%6gb3cq'gr'r8oE)or 0glnb,:0obo .lqgr0otbg6o q.or 0163<6orq'gt6o t63bg6boor.

qgr0l$3booroobgcnt60l6oroboq,3ololl6qg.:6cDUqboq'rbgb3btsoqlrqg$l6crrxb0o.

bd$rgqr<n J6oaillrolt brl$rgqro--0gcnc'rqgg6o gb6g63Cq38c'l8

J6er66r0ob b,:b$r3q'er 6960oo1 6,lor3;q'olr$o63bgqro St'lBCqo qrolrgo3q'obob lr$'l3qrgbob

J6cn6gbo gb6g63gq'go3oE oJ 0glsbr0obo bsb$tgq'er-0gorr"rqgg6o Olbrq,gboor: qgol.tgo,3q,o6oli

boqrtbgboor; brq'3jgoer 3g6bgboor; do6ocntqro btbgq'0dqgrbgq'crgbocno qgt qgl0b0l63:

b,>obgo60rgoc"r $gr6cn3boor; b,:b$rgqrer-0gorc'rqgg6o 66efS6qgrgogboor; 
i

b.:j.r6co3gq,c.rb 6gj6o3g6o gbqg6bo6ggob bobqrooorg3ob brb.rbg r6bgbgqro gt'lbqro,

: bglsw6o Ar CqCCo6erbgq, 0r6.:6gbq1b5g r6b3bgq,o 9g160oor ts3o6r3b ls6r60rbrorqCbqs!:

, 36cn66.:0ob b,:b$;3q'er 3p6bgbob Jt6cn66r0gb0o (boq'$gbgb0o) Oocooorgbpq c3o$C6r6g6.:lr;

: cg,:66ob rj6gqgr6o 0oq$6gbob rbrb3.: ,:bc',66$ob b$.:3q'otr ts9c9g69bbg

I gb6gbpqrur"l8oq,ol, rlrX3g, Bl6cogq,r'rbocn btg6or,:bar6olrm gEXj$6obgqt blbobq'oclolCJ<'r.
jlrXq'0o.

. bdr$rgq'o 36o6bob AroC6obq,g6-$9j6o3g6o gbt6gfugqrgogr

J6o66r0t 6r6b<'r6go3qsgCbr jo0og6o ggjberq,ar6oob Er 0g$rqry66oolt gr3uq'OCoob.
, jo0og6o qgr bocnq,cn6og6o gXjbc.rq'c6ogbob qggtsr6$,:0g6$ob brblbg (0' 3c'rb$r3,:b j. 69)'

: blqgtg grbor.l3bgbgq'or q,rbcr6rger6ogbo, ggj6o3g6o ;qlg6goq,cnbgboor.: Qt
, 3c'r0JoggC6gqo ggj6o3oor. blq'gjgoer lgqgo$c'r6ogbo, b,>0396o96o-J3q'CAooo q95'

J6rjgo3gq,o g616-Bp3gbofu q'rbr"r6.l6er6or. bsbtbolrgr qrott0oJq'obgbb gr3gqr$X$ob

: bggqgg66gbo Egob$rgq'orb lrrjr6or3gq'erb ggj6o3g6o gbqg6Uo$g$ob lr,rbricobc'r

: qggJr66r0g66gbob brbr%3.

: br$r60r"rcn 36rjgo3ob cn66r6obgbr .

' CIgqgS6gbob 0obry$6rqr 36er66r0oor 6ror3rqrob$o69bgq'o 5r6br33co69bgqro gg6rqgqgb)

, CCOC3I br$160c'rc'r J6;j6o3lb, 6cn03q'og ber66ogq'qgXb.: dodoorrqgrsg orboq'oblrl qglflob

:03,0al6.l6360o.>6b3b3ql$ffi0el9bxb0o:,,$3boq'ojpg.l6'..,,,0oo)J65..,,,09-4J36obj,:6b.:6.:..,

, ,ogjq'o", ,,qoqgC6-EU(io", ,,jl6orgq'o q3obngbo" qgs lrb3r, Osotcrlrb 6,:gcn609bgqro

.bgE'b$6pq1bobb.:gpd3gq,bc.&cq0ca6pqtbgboqgr0g0er6$q9g0gboolr6g6c4ob).

orrbqrr6orgq'o boqr$gbgbob $rcnqggberbr: 69

J6o66r0rCIo rt6bgbgq'o do6ocn4go Lr8g6orq'c.rbob br66ob6qo q)5$go6crE5

ECTS 36gq,ogo
i l n IV

$cqn
Na br6,:6o

:$69o9o rq,6gb6ob
1 sgr 3rq'3gq,gltob

gq'g096ggbo

qrr03gbob

$o6,:Jo6cnb.l

16 r$tt

$cq.,
IrgEgttg6o

M .JV  V

2 ber6rEo gobo3r

? b)0c"rgg69bocno
" obger60rgo3,>

$cqo
I

$cq.,

II VII
I

16 rfib

;6;jgtr
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ECTS 36gqgo$o
I I I I I I

Na b'grbo 
qgr03gbob $Cqo $Cqo SCqo

$o6$o6c.rbt bg03bg6o

ry
$cq.

7  
- . F ^ '

I i l r u r y V

4 bc'r6sqro joOos o6 c$b )

s Ocd6o3g6o br%3oti 16 rftb 4
brggdgq'Xbo

6 
r3rqrg0o36o $g6oU s6 j3b 

3
gE X036g9bo

7 g6btng6o gtu 1

7-1 o66qrob36o 961-1 ':6;fil:

7-z 6X60rbgq'o 36r- 1 16 rj3l:

5

7-B 
g6r66gq'o gbr-1 16 ':j3tt

7-4 
6gbPq'o 36'i-1 ;6 rfub

0ro13016o396o $69o3o rq'53b6olr

8 
'tblq'o9lob qQ) 3)qJflq'gboli 5

gq,90g6g3bo 9qr9096$9bo

n 
r6ro66$gq'o ber6.lqro jooor 6
joOor

f"S" ,:6rq,o9cg6o jooo,:

1n qrr rbrq,obolrio ;iffirrlorqso bc"r6rEo jooo.>

0gorerqgXbo

i I goqreilrergoolr11 ')"\'1;;;;'q. ':6 rftb

12 g6barg6o gbr 2

12-1 o66q'olrg6o 36r -2 o66q'ob36o 361-1

12_z bc60;6gq'o 36;- 2 6960$gq'o 96r- 1

tz-3 B6r66gq,o gbr-2 g6r66pq'o 96r-1

n-a 
6flbcq'o xbr-2 6gbgq'o 9tu-1

orr3obggrqro
13 3r'r0Jrn596$gbo

pq<'r3oNol)

13_i 
brjr6or3Xq'air 16 rfib

olr6er6or

I3-2 bo6oc'rq'er6ob 16 rfub 
/r"l
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VII
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I

$cqo

ECTS 36pe9ogo
I I , u r

$cqo : $cqobrgr6o
qptsgbob

$o6$o6mbr

0gbs3lq'o

t3-3 3oOoob ob6cn6or

13_4 0gbr3lq'o
gbojcrq'cn5ol0o

r a tr g6gr"rbcn0o3otl
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