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Q?':>M(,)(Y}l'lM03,OUO ~(Y}(,).)Q?/OM.)6bCZ30M'0~ '06')MOl'lb. 8.)(')obOMU .3M(Y}(,)M.)80bQ?.)8m.)3Mol'lou 008Q?O(')
od5ol'l.) 008Q?O(')oJ(Y}8.30005GoOl'l0:

u.:>8.:>(')ob6M(Y).3M(Y}oM~8~'bDQ?.:>0snl'lou\)05.:>30M(Y}l'l.:>:
• l'l':>J':>~':>3MOUb.:>Moubo u.:>l'l'050l'lou800~30~(Y} 80G500MO~0l'l00, 1'>0(Y}~(Y}(')0,:>00,d080.:>00.
• b~8,:>(')oUOM(y} 3M(Y}oM.:>8~'b0 8ooI!?0l'l0.:>6 .:>u030 CZ3o~oJou,:> Q?.:>(,)0(Y}(,)M':>CZ300Ul'l~J':>~~3MOl'l0,

M(Y}80~m':>G Q?~8':>00l'lom (minor) u.30Go.:>~(Y}l'l':>Q?l'l~3')~':>3MO')000 ')MRO'0~o 3d(Y}6Q?.)m
l'l0(Y}~(Y}00,:>.

• u':>3.)~Q?0l'l'0~(Y) ')M ')MOUu.)8'0o':>(Y}(').:>8(Y}GQ?0~O~':>;
• 8.)(,)obOM.)0'0M')00 8oI!?0l'l.) 8(Y}bQ?0l'l.:>oMmo.)60 u.)8.)(,)OUOM(Y}(,).)8(Y}GQ?ou') Q?.) l'l0(Y}~(Y}00')00

80u.)1!?0l'l0 0.)8(Y}GQ?ouR.)l'l.)Mol'lom.
• l'lo(Y}~(Y}ooob u.)(,).)8(Y}GQ?(Y}.3M(Y}(,)M.)80u 00Q?OO6.)00 8(Y}5.)\)0~0(Y}l'lu ~30~.) 8(Y}Q?'0~oU

bO~8dI!?3.)50~0. l'l0(Y}~(Y}0001l ll.)JombOl'lo 1l.)(,).)8(Y}GQ?(Y}.3M(Y}oM.)8.)008(Y}oG.)3u 8.)1l.)~.)u ~30~.)
u.30Go.)~(Y}l'l0Q?.)6. o.)8(Y}GQ?.)J(Y}8.3~odll'0MO b.)llo.)mou')') _ \)OMomo 6.)8'0003MOU oOCZ3.)llOl'loll
o')MQ?.), om3.)~ob\)050l'l1l .)l'l00'0Moo50m.)5 (,).)ll.)'0l'lMOl'l.)b.

8(Y}~03'0~'0M Q?(Y}60~0 00u\)':>3~':>U om3.:>~ou\)060~u, ':>oo~'0~o,:>(Y}M(').:>60~':>G0'0~0 U6M'006'0MOU
(')':>Mm'0~O~OU 80bOQ?3om Q?.:>8(Y}oG':>3uQ?(Y}6001'>u'0XMOQ?oO(Y}M(').:>60~80.
• 8(Y}Q?'0~oU "(')060603':>" 80~.:>60 .:>MOU8(Y}.:>8~':>Q?(Y}uJ3,:>~0CZ30G0'0MO u.30Go,:>~ou601'>0 (')06060J'0MO
J.:>6(Y}6~(Y}800M01'>01'>oUI!?M8.:>G(Y}Q?60m, M(Y}8~01'>oG J.:>M(,).:>Q?OMJ303o.:>6 (').:>630m':>M01'>oUub3.:>Q?.:>ub3.:>
\!?(Y}60~0 8~(Y}CZ3(Y}M(').:>60~8m.:>808J30Q?Mo(Y}~om(Y}1'>ou.:>Q?':>G3':>~01'>':>Q?(Y}1'>ou.3M(Y}GOU01'>oo,('):J6(Y}80u
U6M'006'0MOU.:> Q?.:>CZ3'06dGo(Y}60MO~OUm':>30uo1'>'0M01'>01'>00,808J30Q?M'0~0 G3':>~01'>':>Q?(Y}1'>ou80d.:>60'b-
801'>00Q?':>80u 8600360~(Y}1'>.:>0003(Y}~'0Goou.:>m30u, .3.:>m(Y}~(Y}oo.:>m.:>oo60603'0M u':>CZ3'0d3~01'>00. 8.:>
(')oU6Mo1'>uQ?.:>8(Y}'0JoQ?01'>~':>Q?oOod~o1'>.:>m~(y}(')':>Q?('):J5000J'0MO,b.:>80Q?oG05(Y)Q?':>(').:>8(Y}~0601'>omo(')0-
5000Jou .:>8(Y}G.:>501'>obQ?.:>b.:>b3':>Q?':>(,).:>Q?,:>.1MOU0'b01'>oudo01'>.:>,KJ3~03omo u.:>8'0o.:>(Y}01'>ouQ?':>(')0(')8':>MO~':>,
OdU.30M080500u R':>O':>M01'>.:>00u.:>1'>.:>80uo(,)05000J'0MO 80m(Y}Q?01'>ou(').:>8(Y}~0501'>om,oOQ?O('):J1'>ou.:>6.:>~0'b0,
Q?.:>uJ3501'>ou(')':>Jomo1'>.:>Q?':>0':>MJ30'0~ MOJ(Y}806Q?':>Go.:>m.:>008'0o.:>30l'l.:>·

u.:>8,:>00UOM(Y).3M(Y}(')M.:>80u8(Y}Q?'0~0l'l0 8(Y}8~':>Q?0l'l'0~0,:> mu'0 b.:>Moubou '0~M'0530~~(Y}CZ30U
u.:>8u.:>b'0MObQ?':>(').:>6.:>m~0l'lou (').:>530m':>MOl'loUOM(Y}36'0~0 G050MOU 800M 008'0o':>30l'l'0~0 UO.:>6Q?.:>M
OO~ou 00u.:>~.:>80u':>Q?Q?':>Bobo 80'b.:>50.:>80.:>60.1(Y}uu0'0Q?0600l'lu u.:>d':>Mm30~(Y}u (').:>6.:>m~0l'lou.:>Q?':>
80G6oOMOl'loU u.:>8050uOM(Y}b800M Q?.:>80JoGO~'0~0 6(Y}M80l'loU00u.:>l'l.:>80uo8.:>(')ou6MOUb':>Moubo.



4

(3(Y)~5:, ~:, ~:'(35(Y)I'>OnMnl'>:'(~:'M~(Y)I'>M030):
• <'>O(Y)~(Y)OOOU'8'05~,)a056'0MO ~ouG03~050<'>ou I:?Ma') ~,) uou60a'0MO G(Y)Q?5');
• u,)u30Go,)~0<t>,)Go(y) (<'>o01aM,)3,)~'80M01350<'>,), ~050603,), 500M01aOG500MO<'>0<'>0,<'>o010oao'),
803M01<'>001~01oo'), oa'0501~01oo,), '0'XMOQ?OU,) Q?,) 0,)53om,)MO<'>OU <'>o01~01oo'), aG05,)MO<'>,)
'80<t>001~01oO'), '0'XMOQ?'0~O Q?,) a01~03'0~'0MO <'>o01~01oo'»)Q?,)M001<'>M030u,)3ombO<'>ouI:?Ma') Q?,)
uou60a'0MO G01Q?5');
• 1'>001~01~00u bO~ClOaVfJ011'>aOG500Mo<'>,)m,)G01Q?5'); u6,)6ou6030U m001M0'0~O u,)'8'0a3~0()OU
G01Q?5')Q?,) u6,)6ou603'0MO aom01Q?O<'>ou33')~0'80GOMO<'>'0~,)Q? 0,)a01f.J050<'>ou'05')MO;
• 33~030<'>oU Q?,)00083ob,) Q?,) aom01Q?01~01ooob 001Q?5'); <'>001~0100'0M Q?obGo.3~05,)m,)
u,)3,)5015aQ?0<'>~01,301aOM00'0~0 Q?,)Om03'0Mo 3M050030()ou 001Q?5');
• 0010b,)~ 01Mo,)50<t>aO<'>m,)5/0,)MOa0100(30~<t>0) a'00,)01<'>ou3M,)0603'0~0 '05,)M-R3030<'>0;
• G010b,)~ 01Mo,)50<t>aO()m,)5/0')MOa01oo(30~<t>0)8'00,)01<'>ouOm03'0Mo ,)u30060<'>ou0,)G501<'>00MO<'>,)

G01Q?50u3M,)d603,)00 o,)801fJ050<'>,)/3M,)d603'0~0 '05,)MOI'>0
OO'0a~O,) ,)b,)~, 0,)'0m3,)~ouv050<'>0~ Q?,)a'0~60Q?ob003~05'0M 0,)M0801oo 801080Q?0<'>,);
oO'0a~o,) 301a3~00U'0MO 3M01<'>~OaO<'>ou0Q?0560'8000MO<'>') Q?,) 8')mo 0,)Q?,)VfJ3060u ,)b,)~o,
01Mo005,)~'0MO 0<t>O()OUaOO<'>,),a')m 001MOU, 33~030U Q?,)a01'030Q?0()~,)Q? 0,)5b01MOOO~0(),)
<'>o01~01ooob'0,)b~Ouo aom01Q?O<'>ou,)Q?,)aOQ?o01aO()OU0')801fJ050()om.

'8~01()U U,)30~0 33~030U aOMOm')Q?aom01Q?O<'>u,,)03U '05')MO ,)om3ou01u Q?,)0')a01ofJ0501u,)b,)~o
u,)30~0 aom01Q?O()o,Q?,)a01'030Q?0<'>~,)Q?oa'00,)01u u,)30~0 30M01<'>0()00;

,)03u ~060M,)6'0M,)um,)5 Q?,)a01'030Q?0<'>~,)Q?a'00,)01<'>ob '05')MO, '8~01<'>b 00u,)(),)aob Q?,)MOOO
'0,)b~Ou b')a00500M01 05'801Ma')00')U;

<t>01o,)Q?o301830605Goo1'>0:
• ,)03u Q?,)u3350uo,)30mO()OU'05')MO;

,)03u ,)5,)~0<t>ou,) Q?,) u05mO<t>ob '05')MO: oO'0a~o,) 05'801Ma')000U 3M0603'0~0 ,)5,)~0<t>0,
u05mO<t>0 Q?,) MO<t>'08oMO<'>,);OOa~O<'>U 0')801ofJ0501u Q?,)Mo01<'>M030 G01Q?5') 3M01<'>~OaO()OU
O,)Q?,)U,)"MO~,)Q?;,)03u '05')MO 0,),)0501<'>00M01U33~030<'>oU Om03'0Mo Q?,)a01M,)~'0MO ')u30060()0 Q?,)
ou801Q?Ou3M01'80uo'0~0 omo'0MO 301Q?00bobU,)"OM010<'>,);

OO'0a~O,) Mm'0~O Q?,) ')M,)bM'0~O 05'801M8')000b 3M0603'0~0 ,)5,)~0<t>ou \).)'8'0a30~<t>0
')Mo'0a0560MO<'>'0~0 Q?,)u3350<'>ou0,)a016,)5,);

oO'0a~o,) 05'801Ma')Goob 05013')Go'0MO u05mO<t>0'0,)b~Ou 8015')00aO<'><t>0Q?,)fJMQ?501()om.

3018'050J')(300u '05')MO
1. 301a'0503')Go') ')3')Q?Oao'0M Q?')/.)5 3M01'80bo'0~ u,)<t>01o,)Q?01o<'>,)um,)5O')Mm'0~ 05,)<t>0
- ub3')Q?')ub3') ')'0Q?0601Mo')um')5 U,)3'0m,)MO Q?,)M001<'>M030U'80M01U0ou,)bO() '0MmOOMm01()OU'05')MO
ub3')Q?')ub3') '801Ma')6om') Q?,)aOQ?o0180()ou0,)a01fJ050<'>om,00u,)<,>,)aouU')a00500M01 05,)<t>0
- 3~,)00,)601()OU m')30Q?')5 ,)Go~O<'>,),ub3')m') 5,)OM01aO<'>OU0060Mo<'>ou,) Q?,)M0'80MOMO<'>obVObO<'>ob
Q?,)03,)
2. U')05'801Ma')0001 600501~01ooooou 0')801fJ050()OU'05')MO - <t>01o,)Q?oGO'8M'0~O/ J01a30'060M'0~0
J0183060500'); u30Go'803'0MO 301a30'060M'0~0 aom01Q?O<'>ou'8~01<'>,). 0560M5060u,) Q?,) ub3')
0~006M015'0~0 VfJ,)M010<'>OUo')a01fJ050()')J01a'050J')000u') Q?,)05'801Ma,)GOOUa01aOO()ou')m30u;

UV,)3~oU '05')MO
oO'0a~o,) uV,)3~OU Q?,)a01'030Q?0<'>~,)Q?V,)Ma,)Mm3,), uV,)3~oU 3M0100uou m,)30uO<'>'0MO<'>0()OU

0')G501()00MO()')Q?,)U6M,)6000'0~,)Q? Q?,)000a3,)·
oO'0a~o,) U,)J'0m,)MO oOu,)a~O<'>~01<'>O<'>ou00'8,)bO<'>,)Q?,) 008Q?o0180 bV,)3~oU b')"OM010()O<'>ob

0')5u,)<t>1:?3M')Q?,)01Mo,)50<t>0<'>,)·

I:?0MO<'>'0<;!!>OI'>O<'>o
1:?0MO<'>'0~0()0()Ou,)Q?aoU')J'0m')MO Q?,) ub30()OU Q?')a0130Q?0()'0<;!!>0<'>ou00'8,)UO<'>,)Q?,) ,)b,)~o

I:?0MO()'0~O()O<'>ouQ?,)aJ30Q?M00,)00V3~0<;!!>oU006,)5,).



5

U6'ClW066oU G(")W50u0n«3.)uol:'>ouuou6n8.);
50(,,)~(,,)000u u,)8,)00u6<'>(").3M(")0<,>,)80m0,)m3,)~ou\)0600'Cl<!? u,)060500 U')U\),)3~(") .3M(")GOUOO

80~05'Cl~0 G(")W60u W(")60U/b')Moubou Q?,) ,)0)3000()'Cl~0 8,)u,)~ou 8(")G'Cl~(")50u W,)W006,)
808w06')MO(")()U 0,)5,)m~050u uou608,)00 W,) mu'Cl-oo ,)<,>u05'Cl~0 8(")mb(")35050u 00u,)l:'>,)80u,)W,
v05,)u\),)<,>008'Cl0,)305'Cl~0 ,,00«3,)u050udM060MO'Cl80()<t:>0"W,)~Mw5(")50m .

.3M(")«30U(")<'>0u6'ClW066050u 00«3,)u0500) ,)«3,)uOl:'>uuo~,)l:'>'Cluom 0,)6u,)<t:>~3<'>'Cl~0u\),)3~oU
00WOM5u; «3,)uW05,),m'ClM,)8wn5,)w ,)om30u,) u6'ClW0568,) u,)0,)60 W,) 80,)~\)0,) u\),)3~oU 00WOM()u.

u,)8,)00u6<'>(") .3<'>(")oM')8')00ub3,)W,)ub3,) u')u\),)3~(") d'Cl<'>uOU00«3,)uOl:'>oo3M060MO'Cl80l:'>0,
3'ClMUOO 0.30G0«3030W,)5 0,)8(")8w06,)<,>0, 0,)50b3,)305'Cl~0'). .3<'>,)d603'Cl~0 6o.3ou d'ClMU0500
0,)a(")~050()'Cl~0') VOMomo W,)3,)~05050, u,)005,)(") W,)3,)~05050, Odo.30<'>080560u R,)6,)<'>00,),
8(")5')G08050,8')0)0 W,)8jo,)305,) W,) ,)5,)~0<t:>0W,) ob3·

u')0\),)3~(") .3<'>(")GOooub3.)W')ub3') dj<,>um,)5 808')<,>0)0()')00 0,)5ub3,)30()j~0'), 0,)8(")~0505'Cl~0')
ub3,)W,)ub3,) «3(,,)M8')6o: ~ndGo'), u0805')MO, .3M,)d60d'Cl~0/~,)5(")M,)6(")<'>0'Cl~0 80G,)w060(")(),), ,)u030
u,)30~0 .3M,)d60d,)· 8,)010 00«3,)uo0,)ub3,)W,)ub3,) bOMboO) ,)<,>ou0,)5b(")<'>GoO<!?00'Cl~0.0,)8(")~050()'Cl~0')
008Q?00000«3,)00500.3<'>(")GOW'ClM'):

• ')d60'ClM(")5')u,)u0805,)<,>("),')5 .3M,)d60d'Cl~ 80G,)w060(")(),)<t:>0;
• u,)3(")66M(,,)~(,,)u')8'Cl0')(");
• u').3MO<t:>066')Go(")w8(")a<t:>,)WO()'Cl~08(")bo0605,);
• \)OMomo W,) <t:>0.30Mou,)006,)(")W,)3,)~0()050;
• 0'Cl,)~0Q?'Cl<'>00,)8(")GW,);
• 0,)5(")~(")(") 0,)8(")GW,);
• OdU.30M08066ouW08(")6u6<'>OMO(),)W,) ub3')

00«3,)u0500,)0 ub3,)W,)ub3,) u,)0,)6m,)6 808')Mo)O()')00~od6(,,)MO ,)«3,)u05u:
~OdGo,)<t:>oW,)u\)<'>05,)/,)d603(")(),);
00806,)<'><t:>0W,)u\)<'>05,)/')d603(")5').
b\),)3~050u u,)«30b'Cl<,>oW,)60')a(")8W06')MO (8,)00u6M,)6'ClM,») u,)060000, u,)W,)G «3,)uW05,)

"u,).3MO<t:>066,)Go(")w8(")a<t:>,)WO()'Cl~0a(")bu060()')", dOMom,)wo a(")mb(")36')'),M(")8 V')M8(")Wo060~0 o~(")u

UV,)3~0500,)u G,)~dO'Cl~ u,)0,)6m,)6 808,)<,>mo(),)000,)8(")0~060(),),)u030 ouomo 80m(")Q?0()0,<'>(")o(")<'>0G,),)
woud'Cluo,), WO(),)6050

1. Xo'Cl«3'Cl<'>o8'Cl0')(")5')(cooperative/ collaborative)
2. .3<'>(")5~08,)<t:>0W,)«3'Cld605'Cl~0uV,)3~05,)(PBL)
3. ,)bu5,)-0,)68,)<'>6050mo 80m(")Q?0
4. d80w05,)<t:>0(")<,>00660<'>05'Cl~00V,)3~0(),)
5. wou6,)6G0'Cl<'>0uV,)3~05,)
6. 0~od6<,>(")6'Cl~0 uV')3<!?0()')(E -learning) W,) ub3')

bV~3<!?OUonWnM~ob ao~Vn30u anO)('}wn~o
uV~3<!?0500 .3<'>(")GOuoo .3<'>(")«300j<'>,)ub3,)W,)ub3,) 80m(")wu 0~n605u, boo<,> (080)b303')oO

,)w~P<!?o ~d3u 80m(")wO)') 00<'>V~8,)u.ub3')Q?')ub3') 0,)uV,)3~(") dj<'>uOO u.30Go«30doW')6 0,)8(")8w06~<,>0
.3<'>(")0<'>,)8,)00U6jw066056,)6 8jo,)(")50u,)u 0,)8(")~0605j~0,) aom(")wm') 80)0~0 u.3od6<'>0.
d(")6d<'>06j~0 u,)0V,)3<!?(") dj<'>oOU u\),)3~050u,)0 0,)8(")~0605j<!?0 80m(")w050 80moO)05'Cl~0')
000')5')800 0,)0V,)3<!?(")d'Cl<'>oOO00<!?,)5'Cluoo. u,)a,)00u6<'>(").3<'>(")o<,>,)a,)ooUV,)3~050u,)u 0,)a(")~050()'Cl~0')
008WOoo aoWo(")8050:

1. 30<'>5,)~'Cl<'>0,')6'Cl <t:>0.3o<,>u06~300<'>080m(")wo
2. vo06<t:>0a'Clo')(")()OUaom(")wo
3. VO<,>oO)oa'Clo')(")()OU
4. ~,)()(")<'>,)6(")<'>0'Cl~0 aom(")Q?o W,) Q?oa(")6u6<'>0<,>0()OU80m(")wo:: GWO()OU W,)~060(),),

30WO(")8,)u,)~050u R3060(),)W,) ub3·
5. .3<'>,)d60d'Cl~0800)(")W050, 8,)01o(")<'>ouU,)30~0 8'Cl0,)(")(),)G·



6

b.'>a.'>~obOM<'1 3M<'1~M.'>aob bOM'ClOO'ClM.'>:
u.'>~oou Q?.'>u.'>bO~O&.'> u.'>&60u u6~~bo: ESTC 3cryoQ?06o&ou

NQ u.'>3~Q?Q&~~(T), ~.'>o.'>Vo~O&.'>
~Rosomo u08ou6cryQ&o

I II III N
1. mo:>oo:>aO<;gcry(T)30aom(T)<;go<'>o <'>O(T)~(T)ooo:>Clo b3o:>~<;g0<,>~~(T) 10 10
2 00030U £3o'bO(T)~(T)ooo:> <;go:><'>O(T)oOaoo:> UO:>3o:>~<;g0<,>~~(T) 5 5
3 ~xcryo<;gou (T)50(T)0050'bo <;go:>00506030:> llO:>3o:>~<;g0<,>~~(T) 5 5
4. oo:>cryoa(T)U<;gO:>030UllO:>£3~d3~0<'>0 llO:>3o:>~<;g0<,>~~(T) 5 5
5 005~cryo 3~(T)50cryO<'>ou llO:>£3~d3~0<'>0 llO:>3o:>~<;g0<,>~~(T) 5 5

I.8(T)Q?~~o: &o(T)8cry.'>3~<mcry(T)35Q&.'>

1. 3o:>cryo:>'b06(T)3~(T)00o:> llO:>3o:>~<;g0<,>~~(T) 5 5
2. 0o:>8(T)8050<'>omo 03(T)~(T)00o:> llO:>3o:>~<;gO<'>'."l~(T) 5 5
3. 3(T)5ll0M3O:>00~~0 <'>0(T)~(T)00o:> llO:>3o:>~<;g0<,>~~(T) 5 5
4. ob(T)30~mo:> ll.)aO£3(T)U dOMomo:><;go Xo~£30<'>oll O:>MR03omo

03(T)~'."l0°O:>
5 5

5. <;gO<;go:>aovoll3(T)56050560<'>oU Oll6(T)MOO:>,<'>~50<'>O:><;gO:> O:>MR03omo
O:><'>(T)Moo0508(T)llo:>b~0(T)<,>O:> 5 5

6 o:><;g.)aoo:>50ll03(T)~~00O:> <;go:>30cry30~8(T)£30~0 llO:>3o:>~<;g0<,>~~(T)
003O~0'bo:>000<'>0

5 5

7 MOoo(T)5~~o 03(T)~(T)00.) O:>MP,030mo 5 5
8 'b(T)(T)?,O(T)?'cryo:>cnoo:> O:>MP,03omo 5 5
9 1<;g0<;go:>80Voll()0(T)80<'>0 UO:>3o:>~<;g0<,>~~(T) 10 5 5
10 o:><;g00~(T)<,>cryo30£3~(T)cryo:> llO:>3o:>~<;gO<'>'."l~(T) 5 5
11 llo:>a3'."lcry5O:>~(T)8005O:>M[)O()0 o:>cryP,03omo 5 5
12 £300(T)00(T)OMO:>£30.) UO:>3o:>~<;g0()~~(T) 5 5
13 a005')Mom.) <;gO:>030ll80m(T)<;g0<'>o <;go:>llO:>3o:>5(T)58<;g0- llO:>3o:>~<;g0()~~(T)

()~(T) 5(T)cryaO()0 5 5

II. 8(T)Q?~~o: &O(T)0080.'>
1. 500M(T)00aOO:> UO:>3o:>~<;gO<,>~~(T) 5 5
2. aoa<,>cryo:>5(T)~(T)ooo:>- llO:>3o:>~<;gO()'{')~(T) 5 5
3. ~XMO<;goll uOcry~06~M~~0 3(T)a3(T)50500()ou ()O(T)- llO:>3o:>~<;g0<,>~~(T) 5

ooaoo:> 5

4. 0~03(T)<'>0(T)~(T)oo.) llO:>3o:>~<;gO()'{J~(T) 5 5

06W030W'Cl.'>~'ClMO .3MO<t>060.'>GoO<'>0. m'Cl8G.'> , .3M<t>060.'>GoO<'>OU <'1.3<'160600<'>.'>W m.'>3.'>W 8.'>~OUOMO<'>0
060'060<'>0.'>6 .

.3MO<t>060.'>Goou 'oo£Puo<'>.'> b<'1MGOO~WO<'>.'> uO~.'><'>'Cluom ~.'>m3.'>~ouV060<'>'Cl~0 JMOOOM0'Cl80<'>ou
80bOW3om. £pbWO<'>.'> .3MO<t>060.'>Goob:
1. 'l3<'1M8.'>~'ClMO 8b.'>MO
2. '006.'>.'>MU<'1<'>M030 8b.'>MO
3. .3MO<t>060.'>Goou 0006<'1~<'1~0.'> (J<'160.'>000 .'>'ClW00<'1Mo.'>um.'>6).

mom080u ~30~.'> u.'>~.'>6'Oo ~OdO<'1MO<'>O 808.'>Mm.'>306 uO'ClW0600<'>ou 'O'Cl.'>~OW'ClM ~.'>8<'1Jomb3.'>b.
'O'Cl.'>~OW'ClMO '008<'1v80<'>ob WM<'1b uO'ClW060u 03.'>~0(').'> o.'>63~0~0 cbu.'>~ou G<'1W60u w.'>w.'>uO'ClMo(').'>,
'008<'1V80<'>.'> bWO<'>.'> bb3.'>W.'>ub3.'> 'l3<'1M8.'>00m. .'>8.'>um.'>6 OMmo 'O'Cl.'>~OW'ClMO '008<'1V80<'>.'> 8.'>06G
.'>'ClGo~o<'>~.'>w .'>MOU VoMomo.

G.'>~JO'Cl~ b.'>~.'>6m.'>6 808.'>MmO(').'>'Oo ~.'>8<'1~060<'>'Cl~0 '008.'>uO<'>oU JMOOOMO'Cl80<'>0 8<'1G08'Cl~0.'>
u.'>uV.'>3~<'1 J'ClMUOU uO~.'>(')'Clu'Oo (obo~om u.'>o60u uO~.'>(')'CluOl'>o).
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5. <'>00'l.:>5000'lOuo<;fl.:>500<'>0 50'l(y)B.:>u.:><;fl.:>.3.:>m0'l<!:,0'l~p'C)M U.:>3.:><!:'<;fl0<'>'C)<!:'0'l 5
.3M0'loolJm.:>BOO':><'>0'l<!:''C)(Y)MOO'C)<!:'':>00.:>oo 5

6. i'B'C)5000'C)MO ()o0'ldoBo.:> lJ':>3<>~\[)0<'>'C)~0'l 5 5
7. B<>3M0'lS0'l~03~~[)<'>oUdoSo.:> lJ<>3<>~\[)0<'>'.")~0'l 5 5
8. So05':>Mom.:>()o0'lOoBo.:> lJ<>3':><!:,<;fl0<'>'C)~0'l 5 5
9. 030'l<!:,0'l('P~(Y)0 <'>o0'l:ioBo.:> u<>3<><!:'<;fl0()'C)<!:'0'l 5 5
10 i05'boB0'l<!:'0'loo') U,)3,)~\[)O()~<!:,0'l 5 5
11 I000503'C)MO ()o0'looBo') U.:>3,)<!:'<;flO()'C)<!:'0'l 5 5
12 S0'l<!:,03'C)~'C)MO 05\[)0'l3(Y)050'l~0'l210<> ')MR030mo 5 5
13 lJl~M[)lJo \[),) ,)\[),).3l~,)OO') ')(Y)R030mo 5
14 3<!:,0503'C)(Y)0 <'>00'ldoBo') ')MR03omo 5

00500351>: BOlJl>BOuOBOuO(Y)oo 3 I>(Y)R03omo ul>o50<;fl1>5uO'C)<;fl0500 00R03u o(Y)m Ul>ol>5iJ·

III. B0'lW'C)<!:'o: 'BX(Y)O<;pOUI>WI> oI>530ml>(Y)o<'>0u!'>o0'l~0'lOOI>

1 'C)XMOWO<'>ou<'>00'l<!:'0'loo')in vitro lJolJOOB,)oo <;fl,) lJ,)3,)<!:'<;fl0<'>'C)<!:'0'l 5 5OM0'l50'l()00'l<!:,0'loo')
2 'lm5doo'C)MO 30U00'l<!:'0'loo') lJ,)3,)<!:,\[)0<'>'C)~0'l 5 5

3 <.:?OM0'l'C)XMO<;flO<'>olJ.3<!:,.:>lJOoJ'C)(Y)0'l<'>')W,) oB'C)50'lS0'lM- lJ,)3,)<!:'<;fl0<'>'C)<!:'0'l 5 5
I'B0'l~0'loo')

4 .3')m0'l<!:,0'lo0'C)MO 30U00'l<!:'0'loo') lJ,)3,)<!:'<;fl0<'>'C)<!:'0'l 5 5
5 B0'lMcn0'l~0'l(')oou U,)cn~a3~[)<'>0 lJ,)3,)~\[)[)<'>~~0'l 5 5
6 i'C)x(Y)O<;flolJlJOOM00'l,)5,)<!:'0'b0 lJ.:>3,)<!:'<;fl0()'C)<!:'0'l 5 5

7
'C)X(Y)O<;flol),)<;fl,)o,)53om,)(Y)0<'>ou ()00'l<!:'0'lOOOU U<>3,)<!:'<;fl0()'C)<!:'0'l 10 10
133<!:'030U Bom0'l<;flO<'>o

8
o,)53om,)(Y)0()OU <'>00'l<!:'0'looolJm')5.:>BO<;flM0'l30')u.300- U,)3,)<!:'WO<'>'C)<!:'0'l 10 10
100<'>0<;fl,)lJ\,),)3<!:,O<'>oUBom0'l\[)O()o

9 I'C)XM[)\[)OU cno'b00'l~0'l('P':> \[),) nOl~0'lcn')MS,)30'l~0'l(')0') lJ,)3<>~<;fl[)<'>~~0'l 5 5
10 MOO'C)<!:',)ooolJ 0000'l~0'loo'C)(Y)0 lJ':>'B'C)a3~0<'>0 ')MR03omo 5 5
11 00\[),)(Y)o<'>omo 30U00'l<!:'0'loo') ')MR03omo 5 5

IV. B0'lW'C)<!:'o: Bo051>00ml> ()()(y}<!!'0'1001>
1 ,)<;flo0<!:'0'l()(Y)030 'B<!:'0'l(Y)') lJ.:>3.)<!:'<;fl0()'C)<!:'0'l 5 5

2 So05')Mom') .3M0'l<;fl'C)dOo'C)<!!,0'l()OU'B0'b00'l<!:'0'100'C)MO lJ':>3,)<!:,\[)0()'C)~0'l 5 5
lJ':>'B'C)a3~0<'>0

3 B005')MO~~0 nO~[)()O lJ,)33[)<'>olJ\,).)(y)S0'l[)<'>')oo lJ,)3,)~\[)0<'>~~0'l 5 5
4 lJ,)2_,)~<:P:l<'>~0'l 5 5
5 'Bo00'l(Y)OBO<;flo.)ooolJ .3M0500.30<'>0 lJ.)3.)<!:,\[)0<'>'C)~0'l 5 10
6 U.)3,)<!:,<;fl0<'>'C)~0'l 5 5
7 13,)'bolJ cno'b00'l~0'l(')o') \[),) [)50'l~0'l(')00lJ lJ.)cn~a3~[)<'>0 lJ.)3.)~\[)0<'>~~0'l 5 10
8 Bo05')(Y)om') <;fl.)03olJ Bom0'l<;flO<'>o\[).) u.)J.)50'l5B<;fl0()<!:'0'l lJ.:>3.)<!:'<;fl0<'>'C)<!:'0'l 5 5

50'lMBO<'>0
9 So05')Mom') 3<!:,0'l5'C)MOO.:>BM')3<!:'0<'>') lJ':>3,)<!:,\[)0<'>'C)~0'l 5 5
10 So05':>Mom') .)5':>l~0'lBoou o.)B0'lH050<'>omo .)u.30dl~O<'>0 U.)3,)~\[)0<'>'C)~0'l 5 5

v. B0'lW~~o: Bo,~(Y)0'lIX>0'l~?lol>/oB~50'l~0'l?lol>
1. BOJM0'l()'C)<!:,O30do0'l(Y)0()q* * U<>3.)<!:'<;fl0<'>'C)<!:'0'l/')MR03omo 5 5
2 05'BOdoo'C)M <;fl.)')3':><;flo<'>.)m.:>J3<!:'030U Bom0'l<;flo<,>q* * U')3.)<!:,<;fl0()'C)<!:'0'l/.)(y)R03omo 10 10
3 <'>00'l<!:,0'loO~MO.3(Y)O.3':>M~OQ_()q** U<>3.:><!:'<;flO<'>'C)<!:'0'l/')MR03omo 5 5
4. u,)BMO\,)30<!:'0'lBOJ(Y)0'l<'>o0'l<!:,0'loo~** lJ.)3.)<!:,\[)0()'C)~0'l 5 5
5. 30M'C)U'C)<!:,005'BOdOOO()Q* * lJ.)3.)<!:,<;fl0<'>'C)<!:'0'l/.)(y)R03omo 5 5
6. 3,)do050<'>ou 00dB5.) \[).:>o')S0'lH[)5[)<'>.)** lJ':>3.)~\[)O()~~0'l/ ')(Y)R[)30mo 5 5
7 B0'l<!:'OJ'C)<!:,'C)MOJ3<!:'030lJ Bom0'l<;flO<'>ooS'C)50'l~0'l- lJ.)3,)<!:'<;fl0<'>'C)<!:'0'l/')MR03omo 5 5

loo.)lJ.) <;fl.)BOJ(Y)0'l<'>o0'l~0'loo')oo**
8 oB'.")500000 05'l30dooo<'>olJ BoB')Mm lJ.)3,)~\[)0<'>'.")~0'l 5 5
9 oS'C)500000 lJoBlJ03500<'>ou BoS.)(y)O? lJ.)3.)~\[)0<'>'C)~0'l 10 10
10 oS'C)5'C)(Y)0lJouOOSolJ 005'C)MO (Y)Oo'C)~.:>oo~ lJ,)3.)~\[)0()'C)~0'l 5 5
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11 oB'Cl6(')<3?o':>o6(')llOoJ':> <3?':>oB'Cl6'Cl(i)o J3~03oll ll':>3':>~<3?Oo'Cl~(')/ .:>(i)P>03omo 5 5
Bom(')<3?Ooo~

12 oB~6'Cl(i)o llollOOBoll o600o(i).:>oo'Cl~o (i)O(')~~':>(30~ * ll':>8':>~Q?0l'>'Cl~(')1.:>(i)P>03omo 5 5
13 oB'Cl6(')3.:>m(')~(')oo.:> <3?':>oB'Cl6(')mo(i).:>3o.:>~ ll':>3':>~<3?00'Cl~(')/ .:>(i)R03omo 5 5
14 B(')~OJ'Cl~~(i)o oB'Cl6(')~(')oo~ * ll':>3':>~<3?00'Cl~(') 10 10
15 BOJ(i)(')o'Cl~o 30do(')(i)00o~ ll':>3':>~<3?00'Cl~(')/ .:>(i)R03omo 10 10
16 o6'aodoo'Cl(i) <3?':>':>8':><3?00.:>m.:>J3~03oll Bom(')<3?ooQ* ll':>3':>~<3?00'C)_~(')1.:>(i)R03omo 5 5

** - ll':>3':>~C!?Oo~<!:?(,)ll':>o50oo b.:>(i)oubou "oo(')~(')oOOU B':>oouO(i)o BOJ(i)(')oo(')<!:?(')o0.:>oo" Bou.:>60Joo~':><3?
* - ll':>3':>~<3?00'Cl~(') ll.:>o500o b.:>(i)ollboll "oo(')~(')oooll B':>oollO(i)o oB'Cl6(')~(')oo.:>oo" Boll.:>6oJoo~':><3?

V. B(')<3?'Cl~o ,,600(i)(')t'>()(Y)~(')oo,:>"
1 IJ(')o6oO'Cl(i) 3(i)(')oollm.:> 60o(i)(')00(')~(')oo.:> ll':>3':>~<3?00'Cl~(') 5 5
2 03060llll0(i)'CldO'Cl(i)'Cl~0 <3?':>'a'Cl6doo'Cl(i)0 ll':>3':>~<3?00'Cl~(') 10 10

(')(i)o.:>6o'b.:>O°.:>
3 600(i)(')06<3?(')J(i)o6(')~(')oo.:> b3':>~<3?00'Cl~(') 5 5
4 'ClbO(i)boB~(')m.:> B(')<3?O~Ooo: d0030ll ll':>3':>~<3?00'Cl~(') 5 5

600(i)(')BO<3?0':>0(')(i)'Cl~o b'a'Cld3~0l'>o
5 600(i)(')'a.:>(i)B':>J(')~(')oo,:>, 'allod(')'a.:>(i)B':>J(')~(')oooll ll':>3':>~<3?0l'>'Cl~(') 10 10

ll':>'a'Cld3~0l'>o
6 ll06ll(')(i)'Cl~0 'ao'bo(')~(')oo,:> ll':>3':>~<3?0l'>'Cl~(') 5 5
7 3.:>m(')\'3o'bo(')~(')(')0.:> ll':>3':>~<3?DO~~(,) 5 5
8 \'3~6n(3oa(i)o .3o~6(')_~(')00,:> ll':>8':>~<3?nl'>~~(') 5 5
9 JI.;.; JJ<':~(i)(')'ao'bo(')~(')oo.:> ll':>3':>~<3?00'Cl~(') 5 5
10 00(').:>600(')dllo<3?.:>6000o 6(')(i)B.:>ll.:><3?':>3.:>m(')~(')- ll':>3':>~<3?00'Cl~(')

o0'Cl(i) 3(i)(')oollm.:> BOO,:>o(')~'Cl(i) (i)Oo'Cl~':>Oo,:>oo
5 5

VII. B(')<3?'Cl~o: 'ClX(i)DCP'Cl~O <3?1>B(')~nJ't'J~':'J(i)o 00(,)~(')01>
1. i':'Jx(i)n<3?~~o oO(')~(')OO1> II ll':>3':>~<3?00'Cl~(') 10 10
2 B(')<!:?OJ'Cl~'Cl(i)ooO(')~(')OO1> II ll':>3':>~<3?Oo'Cl~(') 10 10
3 J.:>600(i)(')0060'boll 'b(')o':><3?oo(,)~(,)oo'Cl(i)o J.:>6(')6- ll':>3':>~<3?00'Cl~(') 5 5

'b(')BoO(i)ooooo <3?':>dobo o.:>B(')BV3030 'a.:>do(')(i)ooo
4. B(')~OJ'Cl~'Cl(i)o (')6J(')~(')oo,:> ll':>3':>~<3?Ol'>'Cl~(') 5 5
5. IO'ClJ.:>(i)o(')O'Cl~o o06oll Odll3(i)Ollooll (i)Oo'Cl~':>Oo,:>* ll':>3':>~<3?.I.:>(i)R03· 5 5
6. l(')n6'Cl(i)00~Zl060(i)0.:><3?':>omoJo\.l 6(')(i)Booo* b3':>~_<3?·I.:>(i)R03· 5 5
7. lloBll0350ll 'ClX(i)O<3?'Cl~o <3?':> B(')~OJ'Cl~'Cl(i)o ll':>3':>~<3?·I.:>(i)R03· 5 5

oo(')~(')(')o.:> *1**
8 B(')~na~~~(i)o (~(')nlloa(')~(')Qo,:> * ll':>3.:>~C\?.I.:>(i)R03· 5 5
9 (i)':><3?o(,)oo(,)~(,)oo'Cl(i)o o'aodooooll B(')~OJ'Cl~'Cl(i)o ll':>3':>~<3?·I.:>(i)R03· 10 10

BOO.:>60'bBooo*
10 'ClX(i)O<3?'Cl~o <3?':>B(')~OJ'Cl~'Cl(i)o 06<3?(')J(i)06(')- ll':>3':>~<3?.I.:>(i)R03· 5 5

~(')oo,:>**
11 'ClX(i)O<3?'Cl~o 3.:>m(')~(')oooooll B(')~OJ'Cl~'Cl(i)o ll':>3':>~<3?.I.:>(i)R03· 5

Bod.:>60'bBooo * *
5

12 i'ClX(i)O<3?oll(l)(i).:>6ll\'3(')(i)B':>(3o':><3?':>(')6a(')(')n6n'bo* * ll':>3.:>~\!?.I.:>(i)R03· 5 5
13 .3(')(i)B(')5\!?.:>B(')Jo\!?00'Cl~0 lloBll0360000 * * ll':>3':>~\!?.I.:>(i)R03· 5 5
14 (')(i)o.:>60'bBo <3?':>lloBll0360** ll':>3':>~<3?·I.:>(i)R03· 5 5

• U1>OOOOood~031> u3000~o'b<>OO1>U B(')~OJ'Cl~'Cl(i) t'>()(Y)~(')OOl>aO
•• u1>o6[)t'>0od~031> u30001>~'b1>OOI>U 'Clx(i)O<3?'Cl~ Oo(')~OO1>OO

VII. B(')<3?'Cl~o: 006n<._l)oJI>
1. 'Clx(i)OQ?oll B(')~OJ'Cl~'Cl(i)o 006000J.:> ll':>3':>~\!?Oo'Cl~(') 5 5

2 ':><3?.:>Bo.:>60lloooOooJ.:> ll.:>BO<3?oo06(')006000Joll b3':>~<3?00'Cl~(')
b<z3'Cld3~OOom 5 5

3 .3nB.:>(l)(')~(')(')o.:> ll':>3,)~\!?00'Cl~(') 5 5
4 ,~~060a~(i)o oo(')noBo') ll,)3,)~\!?0l'>'Cl~(') 5 5
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<!?.'l8.'lODOO(J)006'BMM8.'lGO'):
• U.'l8.'lOOUOMM.3MMOM.'l8.'l00.3oM30~0 uD8DuOMOl:J3D~.'l8MQ?'0~OU.'l(J)30UU.'lOM(J)M.'l.
• 8DMMD u08DuOMOU u.'l060ooo G.'l~JD'0~ 8MQ?'0~OOU OMMOU .'l~06006D0.'l 0.'lQ?.'l'B.'lM3DOO,.'lUO
8.'l0.'l~0(J).'lQ? 8D-2 uD8ouOMOU u.'l0.'l60 ,,'B'06dGo'0MO 30UOM~MOO.'l" U.'lOM(J)M.'l,,'0'XMOQ?ou.)Q?.'l
o.'l630(J).)MDoOUOOM~MOOOU.'l"Q?.'l,,6DoMMOOM~MOOOU"8MQ?'0~000U.'l(J)30u;
• ,,600MMOOM~MOOOU" Q?.'l ,,00Md0800u" 8MQ?'0~00U U.'lDM(J)M .'ld3(J) U.'lU\).'l3~M J'0MUO
"ooM.)600MduoQ?.'l60000 6MM8.'lu.'l Q?.'l .3.'l(J)M~MOO'0M .3MMGOU(J).'l800.'lOM~'0M MDo'0~.'lGO.'lOO",
(80MMOuD80uOMOUu.'l0.'l60).
• ,,8G06')MO(J).'lOOM~MOOOU"Q?.'l 00M8M.'l3.'l~'BOMM36000u" 8MQ?'0~00U u.'l06000 ".'lQ?00~MOM030
'B~MM.'l" (8DMMDuD80uOMOO)Q?.'l,,8G06.'lMD()).'lQ?.'lG30U80())MQ?OOOQ?.'lU.'lJ.)6M68Q?OO~M6MM8Doo·«
.'ld3())U.'lDM(J)M.

<!?:>u:>d8D~OUU'BDMMD~o
• .3MMOM.'l80U 0D8',:j'(b3D~OU <!?MMU .'ldOO'0MO JM6u'0~0.'lGoD~0 08.'lM(J)DoMQ?.'l.3MOD6Go'0M
Q?.'l8U.'ld8Do~Do(J).'l6,M.'l(J).'l8:>(J)(J).'l6DM()).'lQ?o.'l6U.'l'b~3M'0~O~M ob JM6JMD0'0~0 ())DMMO'0~O GMQ?6.'l
Q?.'l .3M.'ldOoJ'0~o '06.'lMDOO, MM8~DooG 8MD(J)bM3DO.'lOOM~MOOOU U.'l8.'lOOUOMM.3MMOM.'l80U
J'0MuQ?.'l8(J).'l3MDo'0~UOMM80uO.'l'bMoUODU.'lo.'l80UOU'BDMMb8M(J)bM360oou <!?.'lU.'lJ8.'ll:JM'B0~OO~.'lQ?
• .'l8 8M(J)bM36DOOU.'l Q?.'l MDJM806Q?.'lGooooU 0.'l())3.'l~ou\)06000(J), U.'l8.'l00UOMM .3MMOM.'l8.'l
"OOM~MOO.'l" .'l8'b.'lQ?DoU 'B'06Q?.'l8D60'0MO Q?.'l .3M.'ldOoJ'0~o 0.'ldUM6M80'0MO, on6000J'0MO,
80JMMOOM~M00'0MO, 08'06M~M00'0MO, 8MM'BM~M00'0MO, 6DoMMOOM~M00'0MO, OOMd080'0MO,
8M~DJ'0~'0MO J3~D30U J3.'l~0'B0G0'0M u.3DGO.'l~OUODoU.OOM~MOOOUU.'l8.'l00UOMM.3MMOM.'l80U
J'0MuQ?.'l8(J).'l3MDo'0~DoU 0DdD60~0 GMQ?60u MD.'l~o'bD0.'l 0D'0d~o.'l(J)E Ub3.'lQ?.'lUb3.'l.'lJ.'lQ?D80'0M,
u:>bD~8\)0'BM, U.'l8MD\)3D~M <!?.'l U.'lUM'B~M U.'l8D'0M60M <!?.'l\)OUDo'0~Oooooo, b80G6oOMM Q?.'l
U.'lU\).'l3~M-J3~D30(J) ~.'lOMM.'lOMMOOOU.'lQ?.'l U.'lQ?0.'l06MUOOJMGD60MOOOO;80JMMOOM~M00'0MO
Ddu.30MOO'bOU.'lQ?.'lODd6M~M00'0M U.'l8U.'lb'0MOO,J3000U .3MMQ?'0dooooU b.'lMOubou JM60MM~OU
~.'lOMM.'lOMMOOOOO; JDMdM UOdOMMOO: 'B.'lM8.'lG030'0~ JM8.3.'l600000, U.'l8J'0M6.'l~M-
.3MM'B0~.'ldOoJ'0M, U.'l600.'lM'0~-D.30<!?D80M~M00'0M <!?.'l Q?.'l3.'l<!?00.'l(J).'l JM60MM~OU
Q?.'l\)DUoo'0~ooDooo. .'lUD3D,U.'ld.'lM(J)3D~MUDMM36'0~ 8'0'bD'08oo; 0.'lM08MU Q?.'lG30U, 0'06DoM030
MDU'0MUDoOU8:>M(J)30U.'lQ?.'lOJM~MOO'0MO 'b0Q?.)8b3DQ?30~MOOUU.'l8U.'lb'0Moooo, dOo~(J).'l Q?.'lG30U
'0\)~ooDooo, OdM0'0Mo'b80u U'BDMMOO, OOM8M.'l3.'l~'BOMM36000u JM6uDM3.'lGoOU U.'lJo())bo0'bO
8M8'00.'l3D .)M.'lU.'l8(J).'l3MMOMMMO.'l60'b.'lGoDOU.'lQ?.'lo.'lM08MUQ?.'lG30(J)0.3MMOM.'l8000U8dM6D JOMdM
JM8.3.'l60DOOO(8.'l0.: BP, BTC, GPC - Georgian Pipeline Company, Frontera Q?.'l ub3.,), JOMdM
'bMM~MOO'0M Q?.'lOMO.'l60J'0MOO.'l~Oooo.
u\).'l3~OU o.'loMdD~D~oU 0DU.'ld~D~~MO.'l
U.'l8.'l00UOMMM.3MMOM.'l80uJ'0MuQ?.'l8()).'l3MDo'0~OoO800~DoD6 OOM~MOOOU8.'l00UOMOUb.'lMOubuQ?.'l
8M0.3M300D6 MMoMMG U.'ld.'lM(J)3D~MU, .'lUD30 U.'l'b~3.'lMO.'lMO(J)OU \).'l8l:J3.'l60 '08.'l~~OuO
U.'lu\).'l3~DO~DoOUQ?MdoMM.'l60'0M')OOu\).'l3~OU o.'loMdO~DoOU'0'B~Oo')u.
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• 8.)G03MO.)60 MM-MMOMMO.)60 G060M0<z3'Clo.)(Sigma 4K1S)
• 08'Cl6M<z30M8060'Cl~0 .)5.)~0'bou (ELISA) U.3000MM<z3MOM800MO
• ~.)806,)M'Cl~0 OMOUOOO3.)OMOU30MOOJ!>~'ClMO 5.)J.)Q?00)(Kojair)
• ~.)806,)M'Cl~0 OMOUOOO3.)OMOU3MMO'bM60.)~'ClMO 5.)J.)Q?00)(2 G.)~o) (HR Technology)
• 80JMMO.)~~'ClMO ~'Cl80~0 (2 G.)~o) (Gorenje)
• u!>UI3.)3~M80JMMUJM.3000 8M5M3'Cl~')M'Cl~0 12 G!>~o
• 006M3'Cl~')M'Cl~0 803MMUJM.30 GO<z3M'Cl~O3.)80MOo)
• Q?.)8b8')MO~,)OMM.)OMMO'Cl~O .)~J'ClM30~MO,): 0~000MM5'Cl~0 .)5,)~0'b'ClMO (Pioneer OHAUS), MM~OMO

(Wheaton), 3MMOOOUO(Thomas Scientific), 8.)o5oO'ClMO u')M030~!>, JM~OOOOU o.)8,)0)0MO~000 (ub3.)Q?.)ub3.)
Q?0.)800MOU) (LTHS),138~oU .)0.)'b.)5000 Q?.)ub3·

• C02 0)0M8MUO.)Oo (LEEC
• .)30MJ~.)30 (BK-7S)
• 0)0M8MUO.)Oo .)6.)OMMO'Cl~0 J'Cl~O'ClM')00U0)30U (MLM LP-11S)
• 0630MOOM05'Cl~0 803MMU3M.30 (Olympus);
• <z3~'ClMMOUG050'Cl~0 80JMMU3M.3o OUM30~M3.)50 .)6.)0)~000u .)6.)~0'bou.)0)30U (Carl Zeiss)
• 3M8.30'ClOOMOOO,u3.)50MO, .3M0500M050

b.)80(3500M(Y) J3~03ob 8.)OOMO.)~'<JM-OOd50J'<JMO (').)<t>.)
• 8.)OOUOMO(')OU 8(Y)8<t>.'>CQ05.'>8(Y)bCQ05.'> O)u'<J <t>'<JUO CQ.'> u.'>(')'<J60(')ou800830~(Y) 80G6oOM05.'>0).'>
C(3.'>J'<J~OOOou (').'><t>.'><t>0.'>Mb05'<J~0 J(Y)800'<JOOM'<J~O OOd6oJoll, (')05~0(Y)0)0JO(')01l.'> CQ.'>5o(Y)~(Y)ooou
CQ00')MO.'>80600u ub3.'>CQ.'>ub3.'>808.'>MO)'<J~05.'><t>O8(Y)d80CQo ~.'>(,)(Y)M.'>O(Y)Mo0501l o.'>8(Y)lj060500). obobo
.'>~.1'<JM30~0.'> u.'>0).)6.'>CQ(Y)bO~1I.)V8(Y)-.'>0.'>M.'>Oo(')om.
• u.'>8.'>oOUOM(Y) 6.'>oM(Y)8oll (')0(Y)8M.'>3.'>~C(30M(Y)36050u 808.'>MO)'<J~O(')00) OOU.'>bM'<J~O(')~.'>CQ u.'>.10M(Y)
u.'>30~0 u.'>8'<Jo.'>(Y)O(')ooouM'<J~CQ05.'> oM.'>600(')ob, 803~060(')ob, .'>M.'>u.'>80).'>3M(Y)(,)(Y)odU0oCQoGo0500
8(Y)6.'>Vo~O(Y)(')ou C(3.'>Mo~O(')OO. u.'>8.'>OOUOM(Y)0M(Y)oM.'>8.'>oo 8(Y)6.'>Vo~O 0M(Y)C(30b(Y)M-8.'>bV.'>3~05~050
8.10CQM(Y)CQm.'>6.'>aoM(Y)8~(Y)(,)06 U.'>d.'>(0)30~(Y)u 80G6oOMO(').'>0).'>.'>J.'>CQ0800u(')(Y)0.'>60Jou, <t>(Y)(Y)~(Y)ooou,
oO(Y)oM.)C(3oob, OO(Y)~(Y)ooou 06110oO'<JOO(,)0).'>6, OM(Y)36'<J~ 8'<J<t>0'<J80).'>6, 8G06.'>MOO).'> CQ.'>G30U
05uOoO'<J00).'>6 CQ.'>ub3.'> u.'>80G6oOM(Y)-J3~03om CQ.'>VOuO(')'<J~0505m.'>6.
• 50(Y)~(Y)oooll CQ00.'>MO.'>80600b b.'>bV.'>3~(Y)-b.'>80G600M(Y) ~.'>5(Y)M.'>O(Y)M00500 2011 V~ob (')(Y)~(Y)
8(Y)6.'>G0805oO) V.'>M8(Y)CQo06o~o.'> o08CQOoo 1I.'>UV.'>3~(Y) CQ.'> Od1l00Mo8060'<J~0 J3~030(')ob.'>0)30U
o.'>6J'<Jm360~0 00d6oJ.'>.

OObM'<J~O~'<J~ 6.'>OM(Y)8oo '<J6CQ.'>R.'>6CQOb0M(Y)~~08ob .'>do'<J.'>~(Y)~.'>,8.'>oobOMOb CQ.'>8(Y)';J.3oCQO~O~o
.'><t>M(Y)360~.'>,.'>dO'<J.'>~'<JM b.'>JoO)bO~<t>O 8u:x0~(Y)~ou CQ.'>b.'>0).'>6.'>CQ(Y)~OOOM.'>O'<JMOb o.'>8(Y)lj060~ob
'<J6.'>MO.OdU00M08060050 R.'>0.'>M05'<J~o '<J6CQ.'>o8(Y)b 0).'>6.'>80CQM(Y)30u.'>80G6oOM(Y)CQ(Y)60<t>0·8.'>oobOMlI
'<J6CQ.'> oOOa~(Y)u 8(Y)6.'>G08050u CQ.'>8(Y)'<JJoCQ05~.'>CQCQ.'>8'<J<b305.'>, uO.'>OobOoJ'<JMO 80m(Y)CQ050u
o.'>8(Y)lj060~.'>,J(Y)800'<JOOM'<J~O 0M(Y)oM.'>80501l o.'>8(Y)lj060(')oO)oM.'>C(3oJ0501l.'>005.'>, 8o~05'<J~o oOCQ000501l
o.'>6<t>(Y)o.'>CQO(').'>CQ.'>J(Y)6JMOO'<J~O CQ.'>bJ36050u o.'>8(Y)0.'>6.'>.
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8('}Mez3('}~('}~()()b80a~~~:J~.)
80J(\)('}1l3('}.30()0:8('}6('}J'CJ~':>(\)0,()06('}3'CJ~':>(\)0MEC -9, EI10JlaM11-211, EHY, MEV! - 6, 11IOMAM- 113; Primo
Star, OO'l3(\)'CJ~oJ.:>80(\)om.'l3~'CJ('}(\):Jll0060'CJ~0 80J(\)('}1l3('}.3oZUSI.
OO'l3(\)'CJ~o'l3('}O('}J 3.:>8:J(\).:>-OlimpusC4040.
3('}B.3o~OO(\)O()0:.3:J600'CJ83 (2 o.:>~o); .30600'CJ84 (2 o.:>~o).
80J(\)('}0('}80()0: - 8.:>(\)bo~0.:>60,(\)('}O.:>oo~~o, J(\)o('}llO':>Oo MK-25.
oa60(\)0'l3~~O(): L\11P,K-23, K- 24, T-23.
mo(\)8('}1.l0':>OO()0:KEC- G - 100/250; Tv!3-25Y 4.2; HS 30A; TC-80M-2.
d(\)('}8':>0(,}~M':>«30011.:>.3':>(\)':>00.
O~OdO(\)('}«3('}(\)O'boll.:>.3':>(\)':>00.
~.:>806.:>(\)010AC-IE .
.:>6.:>~0'b~(\)0ll.:>ll\7('}(\)O()o.
1l.3odo(\)('}'l3('}0('}800(\)O()0:ce -26, SPECORD UV VIS, K<l>K-2.

8o:J5~am.) 'l3o'bo('}~('}~()()b 808~m~~:J~~
• 8.:>\!?.:>~0 \76:J3011 d(\)('}8.:>0('}~(\)':>'l30~~0 1l01l008.:>-HPLC
• .:>6.:>~0'b'CJ(\)0 ll.:>llV('}(\):J()o
• pH-800(\)0
• oo60(\)0'l3~~a()0,
• mo(\)8('}1l0.:>OO()0,
• :J~:JdO(\)('}'l3('}(\)O'boll Q?.:>O~OdO(\)('}()~('}006~ob .:>6,:>~0003'CJ(\)0 .:>.3':>(\)':>0:J()0,
• 1l.3odo(\)('}'l3('}0('}8:J0(\)0 (UV 8~(\)d6('}()o~('}()om)
• 'l3('}0('}J('}~('}(\)0800(\)0
• 8°3(\)('}llJ('}.3:J()0,
• 80J(\)('}()0(,}~(,}~0'CJ(\)0 Q?.:>dll('}3o~m.:> 3'CJ~0'CJ(\)O()01l 1l0:J(\)0~'CJ(\)0 ()('}dll:J()O,
• 8006.:>(\)O'CJ~ Q?.:>80J(\)('}()'CJ~ J'CJ~O'CJ(\)O()'b:J1l.:>8'CJo':>('}Q?:
• ~.:>806.:>(\)0,
• ':>30('}3~':>3°'
• ll.:>llOO(\)o~o'b.:>oo('} 1l01l0:J8:J()0.

1:.'>o('}8(\)~3~'l3oM('}35a!.'>ob ao8')Mm~~~~
• 1l06.:>m~01l 80J(\)('}llJ('}.30()0 (4 G':>~o)
• ~.:>806.:>(\)0

• ':>30('}J~':>3°
• G060(\)0'l3~~':>
• ma(\)8('}1l0.:>00
• 3':>(\)30()0, ll.:>do~O 0('}8(\)O()0, 8VO(\)()':>Q?OO()0
• J('}8.30'{'ll')O(\)0 Pentium-4

!.'>o('}'l30'b0Job 808~Mm~~a~
• ~.:>'bO(\)ob Q?.:>6':>Q?~.:>(\)a()0;
• G060(\)0'l3'CJ~':>;
• b06.:>m~ob Q?.:>8.:>bb03a()~a()0;
• ()oQ?obOo~.:>O('}(\)o;
• Q?oo('}60'bO()'CJ~0 \7l:J~ob 8011.:>\!?O()0.:>.3.:>(\).:>00;
• llG0600~':>Go'CJ(\)0 8(\)oGb30~0;
• 8.:>\!?.:>~0\7603011d(\)('}8.:>0('}~(\)':>'l30 (HPLC),
• ~.:>'b~(\)o d(\)('}8':>0(,}~(\)':>'l30;
• o~odo(\)('}'l3('}(\)o'bo;
• 1l.3odo(\)('}'l3('}0('}800(\)0;
• 'l3~~('}(\)Oll0060~~0 80J(\)('}llJ('}.30;
• 1l.3odo(\)('}'l3~~(\)('}800(\)0 MPF (HITACHY, JAPAN;
• 80J(\)('}Q?061100('}8ao(\)0;
• ~~0(\).:>803(\)('}0('}80 (O~OdO(\)('}6~~0 80J(\)('}llJ('}.30(\)o()01lm3011);
• 80J(\)('}()~~ Q?.:>3o(\)~1l'CJ~ 3~~0'CJ(\)O()'bO 1l.:>8~(l,:,('}Q?:
• ()('}dllo,
• ':>30('}J~':>3°'
• ll.:>llOO(\)o~o'b.:>oo('} 1l01l0080()0
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~. <!?,) Ob. 'l3o'bo(')~(')oo')
I. .)3')M.)6'ClM')0(303omo 00U30M080560(')ou,)m30u
• "\!?o,)30~0"
• T-b 8,)o3,)MO<!?,) M')C!?O,)~'ClMO~')(')oM05mo(')0;
• ,)~60M5,)6o'Cl~o ,)MR03,)50u3,)(')05,)0,)5ub3,)30(')'CJ~0 30M(')(')omo ,)8\!?0'\Jo,)50(')~o(')om.
• (')M8bM030 ,)060'CJMOO')5MOC!?0(')OUC!?.)G.)~8bM030 3.)U0'CJMOO.)5M0C!?0(')OU3,)(')050(')0.
• u,)M(')050(')(,)M(')')~O \!?.)u.)M(')050 (')0~030 (8(')6(,)M'CJ~0 ,)0603(')(')oU oOu,)u\),)3~.)\!?)
• <z300UOMO(')'CJ~O0,)5\)!:l(')(')ou3,)(')05.)
II. 0~006M(')<z30'bO(,)~(,)oO'CJMOOOU3oM080560(')ou.)m30u

u60Mo(')6.)ou'CJMO .)3')M.)6o CE)I( 23MYl.6 (2),
• O~006M(')05(30<z3,)~(')oM,)<z30- EEG 8S ME,L\I COR, EEG 33r n4-02,
• 30(')M(,)U~')OUOMO(HA752, Campden Instrument LTD)
• u.)MOoou6M.)(30(') 0.)8C!?05.)MO3.)80M') m.)30uo o.)m(')(')(')ouuou6080m \!?,)0.)5.)mo(')om,
• 803M(')8,)503'Cl~,)6(,)MO(')0 (Piezo micro manipulator DC3-K Bioscience tools - CB(2»
• 0.)8\!?0'bo,)50(,)0~0 ("Master-8", Israel, 2 (3,)~0),
• 0.)8.)a~OOMO(')0~0 (Warner DP-301 AC/DC Amplifier DP-301),
• 8(')5.)(308m.)MOoou6M.)(300U C!?,).)5.)~0'\Jou uou608.) (ML866 PowerLab 4/30, ADlnstruments),
• 803M(')u3(')30 (PZMIII-BS, Binocular Microscope. ADW Labs)
• 803M(')0~006M(,)C!?0(')OUC!?.)u.)8'b.)C!?O(,)O~0"3'CJ~OMO".
500M(')8(,)M<z3(,)~(,)oO'ClMOJ3<!?03~oum30u:
• 803M(')uJ(')30 (')o5(')3'CJ~')MO(30<z3M'CJ~O3')80Mom
• 80JM(')u3(')30 (')o5(')J'CJ~')MO<z3(')6(').)3')M.)6om
• 803M(')u3(')30 (')o5(')3'Cl~')MO -3 (3.)~o
• 803M(')u3(')30 (')o5(')3'CJ~')M'CJ~O ~'CJ3.)- 2 (3,)~o
• G006M.)<z30M'CJ~O803M(')u3(')30 (U,)JOM(')O(')U0030mO('),)u)
• <z3.)'b'CJM-3(')56M.)u6'CJ~o 8(')\)!:l(')(')0~(,)(')')
• ~'CJ8050u(3056'CJ~0 803M(')u3(')30 (U,)JOM(')O(')U0030mO('),)u)
• 803M(')6(')80 8')Mbo~0,)50 - 2 (3,)~o (OMmo U')JOM(,)O(')U0030mO('),)U)
• 803M(')6(')8o M(')6,)6(,)M'CJ~O _ 2 (3,)~o
• moM8(')u6.)6o _ 2 (3.)~o (OMmo U.)JOM(')O(')U0030mO('),)U)
• U,)OM(')(')O3,)M,)\!?,)_ 2 (3,)~o (OMmo U')JOM(,)O(')U0030mO(').)u)
• 3M03,)M,)60u U')OM(,)(')O8,)o0\!?,) _ 2 (3.)~o
• O~006M(')5'CJ~o U')U\)(,)MO_ 2 (3.)~0
• 6(,)M'\JO'CJ~O U')U\)(,)MO_ 2 (3.)~0
• U')U\)(,)MOu').)<z3m.)O(')_ 2 (3,)~o
• pH-806MO
• 803M(')u3(')30u o,)8,)5,)mol)~ol)o: OYl.-19, 011-24, 011-18
• l).)060MO(')(30C!?'CJ~o5')m'ClM') _ 2 (3,)~o
• <z3(')6(')u608'CJ~,)6(,)MO
• 3(')830'CJ6oMol)o, u3.)50MOl)o, 3Mo56oMol)o, <z3.)ouo

Ph- 806<')0 .
3D/4D M03(')5u6M'Cl0(30ou.)m30u U.)JOM(')3M(')oM.)aO(')0:AMlRA, Auto-CAD 2006, 3D- MAX, ImageJ, CAS.



17

.)~.)aO.)5~MO ~.) a.)60MO.)~~MO MOb~MbOl'lo~.)5 o.)a(Y)a~05,)MO0M(Y)OM.)a.)'bOoob.)a~ol'lo~o.)
35 a.)ooll6MOll ao<;::?ol'l.).0M(Y)oM.)a.)OOllM~~~Ol'l.) mll~ 'b~ll6 ~.) ll.)l'l~5ol'lollao6~30~(Y) aOG5ooMol'l.)m.)
<z3.)J~~606oll l'lo(Y)~(Y)oooll ~o0,)M6.)ao5'bo, ll.)JOM(Y)Ol'loll ooamb303.)oo ll.)a~o.)(Y)ll 5.)\]o~o
ooll.)a~ol'lo~o.) o.)5b(Y)MGOO~~Oll ~5030Mllo606oo aoa(Y)M.)5~~aom ~.)J.)300MOl'l~~
o5ll606~6ol'loo.

0M(Y)oM.)a.)OOa(Y)5.)\]o~o 00~.)o(Y)om.) CV~.) b.)MOllboll ~.)a.)~.)ll6~~ol'lo~o ~(Y)J~ao56ol'lo
obo~om ~.)5,)Mmoo (~.)5,)Mmo II)

'l3(i).)oao56o~ollll.)ocp056°'l3°,PGO(,)CP;
• a(')~oaO(i).)'b';J~o X.).13';J(i)o (i)~pdGooll .)(l.)(i)~o (PCR): (J)O(i)a(')God~O(i)o, 3o(i)60d.)~'Cl(i)()

o~od6(i)(')'l3(')(i)o'bo, 6(i).)511()~';Jao5.)6(')(i)o.
• cp.)8ba')MO ~."&vlM~(')MO';J~O .)~.1';JM30~(,)Q.): .)5.)~o'b'Cl(i)o, 6(')(i)llo'Cl~o cp.) 6od50d';J(i)o ll.)ll\)(')(i)O~o,

pH-ao6(i)o, 'l3(')6(')o~od6(i)(')d(')~(')(i)oao6(i)o,G056(i)0'l3'Clo.),0.305cp(')(i)'l3011.3o.3o6o~o;
• ~.)805.)(i)';J~o l'>(')dllodll(')30~';J(i)o d';J~6'Cl(i)o~oll(J)3011;
• (J)OM8(')1l6.)6orx,(C02-o.)50 cp.)8Cl(i).)~o3.)O(i)oll);
• .)36(')J~.)3oMol'>ob.)(l.)(Y).)6o
• ELIZA - o8,;,,)5(')'R:lM8;,st-J\: 0 M:l.):k~onl'>oll.)(J)3011
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