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мΦ ˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˳ˢˤ˹˻˳ ˹ˢˣˢˤ̇ˮ 
 
мΦмΦ ˹͙͍͊͘Σ ͔͊͒ͪͫ͊ ͙ ͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͊ ͤ͊ͪͯ;͙ͦͼ͊ 
͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ  
¢Ŝͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ  
ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ ˹͍͙ͦ ˿͊͒ 
ˮ͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͊ www.tf.uns.ac.rs   
 
1.2. ˹ ͊ͪͯ;͙͊͡ͼ ͍͙ͫͨͪͦͦ͒ ͍͔͙ͦͭͦͪͤ ͨͦͫͭͯͨ͊͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͙ͪ͊͒ ͊ͯ͘͟͢;͔ͥ͊ ͎͍̂ͦͦͪ͊ ͦ ͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙Φ 
 
мΦоΦ ˽͔͔ͪ͒ͣͭ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Υ ͍ͤ͊͋͊͊͟ ͒ͦ͋͊ͪ  ͊ς ̆ ͔͙͙͔ͣ͊͟͡͞. 
˹͙͍͊͘ ͙ ͦ͘ ͤ͊͊͟ ͙͘ ͦͨ΄͔͎ͭ ͔ͪ;͙ͤ͊͟ ͍͔ͤ͊͋͊͟Υ ˻͍͔ͫͤͦͤ ͔͎͔ͤͦͪ͊ͤͫ͟ ͙ ͎͔ͦͪ͊ͤͫ͟ ͻ͔͙͙͔ͣ͊͟͡͞ ς 24300000. 
 
1.4. ˽ ͔͔ͪ͒ͣͭͤ͊ ͍͊ͤ͊͞ ͍ͤ͊͋͊͊͟ ͔͞ ͙͍ͦ͋ͦ͊ͤ͊͟͡ ͯ ͙ͭͪ ͨ ͙͊ͪͭ͞Σ͔ ͙ ͭͦΥ  

˽͙͊ͪͭ͊͞ м ς ˻ ͨ΄͔ͭ ͻ͔͙͙͔ͣ͊͟͡͞Τ 
˽͙͊ͪͭ͊͞ н ς ̅ ͙͔ͤ ͻ͔͙͙͔ͣ͊͟͡͞Τ 
˽͙͊ͪͭ͊͞ о ς ˩ ͙͙ͤͣ͘ ͙ ͔͙͙ͤͣͫ͘͟ ͙͍͙ͭͦ͟Φ 

 
мΦрΦ ˴ͦͤͭ͊ͭ͟ 
͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ  
ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ ˹͍͙ͦ ˿͊͒Τ  
˿ͯ͗͋͊͡ ͊͘ ͦͨ΄͔ͭ ͙ ͍͔ͨͪ͊ͤ ͍͔ͨͦͫͦ͡Σ  
ͺ͊ͫ͟Υ лнмκпрл-413,  
email:  martinovic@tf.uns.ac.rs 
 ivanat@uns.ac.rs  

http://www.tf.uns.ac.rs/
mailto:martinovic@tf.uns.ac.rs
mailto:ivanat@uns.ac.rs
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 2Φ ˿˽˩̇ˮ̅ˮ˴ˢ̇ˮ˳ˢ 

˭  s˳ ˢˤ˹̂ ˹ˢˣˢˤ˴̂ ˨ ˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩Σ ˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 
 
˽ˢ˾́ˮ˳ˢ м ς ˻ ˽̊́˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 
 
R˩ 5. 
Bw˻˳ 

NAZIV 
½!I¢9±!bL twhL½±h7!2  
όL[L h5Dh±!w!W¦09ύ 

JEDINICA MERE PAKO±ˢb˳˩ KO[L2Lbˢ 

1.  нΣн-AZINO-BIS (3-ETHYLBENZOTHIAZOLINE-6-SULFONIC ACID) DIAMMONIUM SALT ALFA AESAR g 1 1 

2.  2-METHOXYETHANOL, 98% ALFA AESAR ml 500 1 

3.  2-PYRROLIDINONE, 99% ALFA AESAR g 500 1 

4.  3,5-DINITROSALICYLIC ACID, MIN 97%  ALFA AESAR g 50 1 

5.  
4,5-DIHYDROXYNAPHTHALENE-2,7-DISULFONIC ACID DISODIUM SALT DIHYDRATE, 
98% 

ALFA AESAR g 10 1 

6.  4,6-DIHYDROXY-2-MERCAPTOPYRIMIDINE, 98% 25 G ALFA AESAR g 25 1 

7.  ABTS ALFA AESAR g 1 1 

8.  ACETALDEHYDE G.R./250 ML LACH-NER ml 250 1 

9.  ACETANYLIDE PANREAC g 250 1 

10.  ACETIC ACID 99,8% G.R. LACH-NER l 1 8 

11.  ACETIC ACID ANHYDRIDE LACH-NER l 1 1 

12.  ACETON    BETAHEM l 5 1 

13.  ACETONE (PAR) PAI FOR GC  PANREAC l 2,5 1 

14.  ACETONE G.R. LACH-NER l 1 8 

15.  ACETONE HPLC PANREAC ml 2500 1 

16.  ACETONE, SOLVENT FOR RESIDUE ANALYSIS PANREAC l 2,5 1 

17.  ACETONITRILE (LC-MS) PAI PANREAC l 2,5 1 

18.  ACETONITRILE (UHPLC-SUPERGRADIENT GRADE) PANREAC l 2,5 2 

19.  ACETYLSALYCILIC ACID ALFA AESAR g 500 1 

20.  AKRILAMID ALFA AESAR kg 0,5 1 

21.  AKTIVNI UGALJ LACH-NER g 250 1 

22.  ALKOHOL 96%   l 1 10 

23.  ALGINIC ACID SODIUM SALT ALFA AESAR g 100 1 

24.  ALUMINIJUM HLORID-6-HIDRAT P.A.  CENTROHEM g 200 1 

25.  ALUMINIJUM-OKSID, P.A. (CAS 1344-28-1, EC 215-691-6)  CENTROHEM g 1000 1 

26.  ALUMINUM NITRATE LACH-NER  kg 0,5 1 

27.  AMMONIUM IRON(II) SULFATE HEXAHYDRATE G.R. LACH-NER g 1000 1 

28.  AMMONIUM MOLYBDATE TETRAHYDRAT G.R. LACH-NER g 500 1 

29.  AMONIJUM HIDROKSID  CENTROHEM l 1 1 

30.  AMONIJUM HLORID  CENTROHEM g 200 1 

31.  AMONIJUM HLORID  CENTROHEM kg 1 1 

32.  AMONIJUM KARBONAT LACH-NER  g  500 1 
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R˩ 5. 
Bw˻˳ 

NAZIV 
½!I¢9±!bL twhL½±h7!2  
όL[L h5Dh±!w!W¦09ύ 

JEDINICA MERE PAKO±ˢb˳˩ KO[L2Lbˢ 

33.  AMONIJUM KARBONAT  CENTROHEM g 200 1 

34.  AMONIJUM MOLIBDAT PANREAC g 100 1 

35.  AMONIJUM PERSULFAT LACH-NER g 1000 1 

36.  AMONIJUMACETAT  CENTROHEM g 500 1 

37.  AMONIJUMHEPTAMOLIBDAT  CENTROHEM g 100 1 

38.  AMONIJUM-MONOVANADAT  CENTROHEM g 100 1 

39.  AMONIJUMNITRAT  CENTROHEM g 200 1 

40.  AMONIJUMOKSALAT  CENTROHEM g 200 1 

41.  AMONIJUMSULFAT  CENTROHEM g 500 1 

42.  AMONIJUMTIOCIJANAT LACH-NER g 500 1 

43.  ANHIDRID FTALNE KISELINE P.A. ALFA AESAR g 250 1 

44.  ANILIN  CENTROHEM l 1 1 

45.  ANISALDEHYDE ALFA AESAR g 50 1 

46.  ANTHRONE REAGENT ALFA AESAR g 25 1 

47.  ANTIMON(III)-HLORID, P.A. ALFA AESAR g 100 1 

48.  
!w{9bL/¦a мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb 
STANDARD  

PANREAC ml 100 1 

49.  AVICEL PH-101 ALFA AESAR g 500 1 

50.  AZOTNA KISELINA, 69%, PA-ACS-ISO PANREAC l 2,5 1 

51.  AZOTNA KISELINA, 65%, (MAX. 5 PPB HG) BAKER ANALYZED PANREAC l 2,5 1 

52.  AZOTNA KISELINA, 70%, BAKER ANALYZED J.T.BAKER l 2,5 1 

53.  BAKAR (II)HLORID ALFA AESAR g 250 1 

54.  BAKAR ACETAT  CENTROHEM g 100 1 

55.  BAKAR SULFAT-5-HIDRAT (CUSO4.5H2O )  CENTROHEM g 200 1 

56.  BAKAR-METALNI ALFA AESAR g 100 1 

57.  BARBITURNA KISELINA ALFA AESAR g 100 1 

58.  BARIJUM HIDROKSID-8-HIDRAT P.A. MIN 97% ALFA AESAR g 500 1 

59.  BARIJUM HLORID  CENTROHEM g 200 1 

60.  BARIJUM-HIDROKSID, P.A. ALFA AESAR g 500 1 

61.  BARIJUM-NITRAT, P.A. ALFA AESAR g 500 1 

62.  BARIUM CHLORIDE DIHYDRATE, 99+% ALFA AESAR g 500 1 

63.  BENTONIT ALFA AESAR kg 0,5 1 

64.  BENZALDEHID P.A.  CENTROHEM l 1 1 

65.  BENZENE G.R./1000 ML LACH-NER l 1 1 

66.  BENZOJEVA KISELINA  CENTROHEM g 100 1 

67.  BI(NO3)3·5H2O, P.A. ALFA AESAR g 100 1 

68.  BISAKRILAMID ALFA AESAR g 100 1 

69.  BISMUT-SUBNITRATE ALFA AESAR g 25 1 

70.  BORIC ACID G.R./1000 GR LACH-NER kg 1 1 
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R˩ 5. 
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NAZIV 
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JEDINICA MERE PAKO±ˢb˳˩ KO[L2Lbˢ 

71.  BROM P.A.  CENTROHEM g 50 1 

72.  BROMKREZOL-ZELENA, INDIKATOR  CENTROHEM g 5 1 

73.  BROMPHENOLBLUE ALFA AESAR g 50 1 

74.  BROMTIMOLPLAVO  CENTROHEM g 5 1 

75.  BRUCIN P.A.  CENTROHEM g 25 1 

76.  BUFFER SOLUTION PH 1,00 +-0,02 (20°C) ST PANREAC l 1 1 

77.  BUFFER SOLUTION PH 10,00 +-0,05 (20°C) S PANREAC ml 250 1 

78.  BUFFER SOLUTION PH 4 (PUFERI ZA KALIBRACIJU PH ELEKTRODE PH 4) CARLO ERBA REAGENT ml 1000 1 

79.  BUFFER SOLUTION PH 4,00 +-0,02 (20°C) ST PANREAC ml 250 1 

80.  BUFFER SOLUTION PH 4,00 +-0,02 (20°C) ST PANREAC l 1 1 

81.  BUFFER SOLUTION PH 7 (PUFERI ZA KALIBRACIJU PH ELEKTRODE PH 7) CARLO ERBA REAGENT ml 1000 1 

82.  BUFFER SOLUTION PH 7,00 +-0,02 (20°C) ST PANREAC ml 250 1 

83.  BUFFER SOLUTION PH 7,00 +-0,02 (20°C) ST PANREAC l 1 1 

84.  BUFFER SOLUTION PH 9,21 +-0,05 (20°C) S PANREAC ml 250 1 

85.  BUFFER SOLUTION, PH 1.00 (±0.01 AT 25°C) PANREAC ml 250 1 

86.  
/!5aL¦a мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb 
STANDARD  

PANREAC ml 100 1 

87.  CAFFEINE ALFA AESAR g 100 1 

88.  CALCIUM CARBONATE PRECIPITATED LACH-NER g 500 1 

89.  CALCIUM CARBONATE, ACS, 99.0% MIN ALFA AESAR g 100 1 

90.  CALCIUM CHLORIDE DIHYDRATE, ACS, 99.0-105.0% ALFA AESAR g 500 1 

91.  CAO PRAH LACH-NER mg 500 1 

92.  CELIT  ALFA AESAR  kg  1 1 

93.  CHLOROFORM G.R. LACH-NER l 1 10 

94.  
/IwhaL¦a мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢ION, ATOMIC ABSORPTION 
STANDARD  

PANREAC ml 100 1 

95.  CINK GRANULE, ACS,  99,8% ALFA AESAR g 500 1 

96.  CINK SULFAT 7 HIDRAT LACH-NER g 500 1 

97.  CINK-ACETAT-DIHIDRAT LACH-NER g 500 1 

98.  CINKHLORID X2H2O LACH-NER kg 1 1 

99.  CITRIC ACID DIAMMONIUM SALT LACH-NER  g 1000 1 

100.  CITRIC ACID MONOHYDRATE G.R./1 LACH-NER kg 1 1 

101.  COBALT (II) CHLORIDE, COCL2 ALFA AESAR g 100 1 

102.  /h.![¢ мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb {¢!b5!w5  PANREAC ml 100 1 

103.  CONSORT B560 (RASTVOR ZA KALIBRACIJU TDS ELEKTRODE) 0,01 M KCL CONSORT ml 500 1 

104.  CONSORT B561 (RASTVOR ZA KALIBRACIJU TDS ELEKTRODE) 0,1 M KCL CONSORT ml 500 1 

105.  CONSORT B562 (RASTVOR ZA KALIBRACIJU TDS ELEKTRODE) 1 M KCL CONSORT ml 500 1 

106.  /htt9w мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb {¢!b5!w5  PANREAC ml 100 1 

107.  COPPER(II) SULFATE PENTAHYDRATE PANREAC kg 1 1 

108.  COPPER, 99.9% (TRACE METAL BASIS) SHOT 1-10 MM ALFA AESAR g 500 1 
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109.  CRYSTAL VIOLET ALFA AESAR g 25 1 

110.  CURCUMIN, 95% (TOTAL CURCUMINOID CONTENT), FROM TURMERIC RHIZOME ALFA AESAR g 10 1 

111.  CYCLOHEXANE G.R. LACH-NER l 1 1 

112.  CYCLOHEXANE, ULTRA RESIDUE ANALYZED PANREAC l 2,5 1 

113.  5 D[¦Yh½! .Lh/I9aLY! tI җ 98% APPLICHEM g 500 1 

114.  DEJON. I DEFER.VODA  ALFAPANON l 5 1 

115.  D-GLUCOSE ANHYDROUS G.R. LACH-NER g 1000 3 

116.  DIATOMACEOUS EARTH, DIONEX ASE PREP, 100% PANREAC kg 0,5 1 

117.  DICHLORMETHANE HPLC PANREAC ml 2500 1 

118.  5L/I[hwha9¢I!b9Σ /Iwha!{h[Σ It[/җффΦу҈ PANREAC l 2,5 1 

119.  DICHLOROOMETHANE G.R. LACH-NER l 1 8 

120.  DIETHYL ETHER STABIL. G.R. LACH-NER l 1 8 

121.  
DIETHYL ETHER STABILIZED WITH ETHANOL (PAR) PAI  FOR GC, FOR PESTICIDE 
RESIDUE ANALYSIS 

PANREAC l 1 8 

122.  DIETHYLAMINE PANREAC ml 1000 1 

123.  DIFENILAMIN ALFA AESAR g   100 1 

124.  DIIODOMETHANE, 99%, STAB. WITH COPPER ALFA AESAR g 25 1 

125.  DIJATOMEJSKA ZEMLJA  CENTROHEM g 200 1 

126.  DIKALIJUMFOSFAT  CENTROHEM g 500 1 

127.  DIMEDON ALFA AESAR g 25 1 

128.  DIMETILSULFOKSID, (CH3)2SO  CENTROHEM ml 100 1 

129.  DINATRIJUM FOSFAT, ANH. ALFA AESAR g 500 1 

130.  DINATRIJUM HIDROGENFOSFAT ,98+% ALFA AESAR g 500 1 

131.  DINATRIJUM HIDROGENFOSFAT, ANH. ACS PANREAC kg 1 1 

132.  DI-NATRIJUM-HIDROGENFOSFAT, ANHIDRAT  CENTROHEM g 500 1 

133.  DINATRIJUMHIDROGENFOSFAT-BEZVODNI  CENTROHEM g 200 1 

134.  DINATRIJUM-TETRABORAT-DEKAHIDRAT LACH-NER g 500 1 

135.  DIOCTYL SULFOSUCCINATE SODIUM SALT ALFA AESAR g 100 1 

136.  DISODIUM ACID ARSENATE HEPTAHYDRATE, ACS, 98-102% ALFA AESAR g 25 1 

137.  DI-SODIUM HYDROGEN PHOSPHATE 2-HYDRATE P LACH-NER g 500 1 

138.  D-SORBITOL  CENTROHEM l 1 1 

139.  EDTA P.A.  CENTROHEM g 200 1 

140.  ERIOHROMCRNO T LACH-NER g 100 1 

141.  ETANOL 70% FARM,1000 ML,PET ZORKA PHARMA l 1 1 

142.  ETANOL 96% FARM, 1000 ML,PET ZORKA PHARMA l 1 200 

143.  ETANOL APSOLUTNI PA ZORKA PHARMA l 1 5 

144.  ETHANOL ABSOLUTE FOR ANALYSIS, REAG.  HONEY WELL l 2,5 1 

145.  ETHIDIUM BROMIDE, 98% (DRY WT.) ALFA AESAR g 1 1 

146.  ETHYL ACETATE G.R. LACH-NER l 1 8 
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147.  ETHYL ACETATE HPLC PANREAC ml 2500 1 

148.  ETHYL-METHYLKETONE PANREAC l 1 1 

149.  FECL3 LACH-NER g 500 1 

150.  1,10 FENANTROLIN, 99% SA MIN 1,5% H2O ALFA AESAR g 25 1 

151.  FENOLFTALEIN, INDIKATOR  CENTROHEM g 100 1 

152.  FENOLROT  CENTROHEM g 10 1 

153.  FERIAMONIJUM SULFAT LACH-NER kg 0,5 1 

154.  FERROZINE ALFA AESAR g 1 1 

155.  FLUOROVODONICNA KISELINA  CENTROHEM l 1 1 

156.  FOLIN CIOCALTEU MOL ml 100 1 

157.  FORMALDEHYDE, 35% LACH-NER ml 1000 1 

158.  FORMIC ACID 85% PURE/1000 ML LACH-NER l 1 1 

159.  FORMIC ACID 98% PANREAC l 1 1 

160.  FOSFORNA KISELINA  CENTROHEM l 1 1 

161.  FOSFORNA KISELINA, P.A.  CENTROHEM ml 1000 1 

162.  FOSFOVOLFRAMOVA KISELINA LACH-NER g 100 1 

163.  FRUKTOZA  CENTROHEM g  200 1 

164.  FURFUROL ALFA AESAR ml 250 1 

165.  GALAKTURONSKA KISELINA ALFA AESAR g 5 1 

166.  GALIC ACID,  99%, ANH ALFA AESAR g 250 1 

167.  FECL2,   ANH. MIN 99.5% ALFA AESAR g 50 2 

168.  GLICIN EXTRA PURE LACH-NER g 500 1 

169.  GLICIN, P.A.  CENTROHEM g  100 1 

170.  GLYCEROL ANHYDROUS G.R. LACH-NER l 1 1 

171.  GLYCEROL PA-ACS-ISO PANREAC l 1 1 

172.  GUAJACOL ALFA AESAR ml 250 1 

173.  GVOZDJE II SULFAT  CENTROHEM g 200 1 

174.  GVOZDJE III HLORID X 6H2O  CENTROHEM g 200 1 

175.  D±h¿79όLLύ-SULFAT HEPTAHIDRAT, P.A.  CENTROHEM g 1000 1 

176.  HIDROKSILAMONIJUMHLORID PANREAC g 250 1 

177.  HLORAMIN T  CENTROHEM g 100 1 

178.  HLOROVODONICNA 0.1N, TITRIVAL PANREAC kom ampula 1 

179.  I[hwh±h5hbL2b! YL{9[Lb! t!-ACS-ISO, MIN 36,5%  PANREAC l 2,5 1 

180.  HLORSULFONSKA KISELINA LACH-NER l 1 1 

181.  HOLESTEROL  CENTROHEM g 100 1 

182.  HROM SUMPORNA, P.A. ZORKA PHARMA l 1 1 

183.  HROMOTROPNA KISELINA  CENTROHEM g 10 1 

184.  HROMOTROPNA KISELINA ACROS ORGANICS g 10 1 

185.  HYDROCHLORIC ACID 35% G.R. LACH-NER l 1 8 
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186.  HYDROCHLORIC ACID, 0.1 MOL/L, DILUT-IT® LACH-NER kom ampula 1 

187.  HYDROCHLORIC ACID, 0.5 MOL/L, DILUT-IT® PANREAC g 1000 1 

188.  HYDROCHLORID ACID 0,1M RASTVOR SA NAVEDENIM FAKTOROM ALFAPANON l 1 1 

189.  HYDROGEN PEROXIDE 30% ZORKA PHARMA  ml 1000  1 

190.  INDIKATOR-METIL CRVENO  CENTROHEM g 10 1 

191.  INDIKATOR-METILEN-PLAVO  CENTROHEM g 100 1 

192.  IODINE PANREAC g 100 1 

193.  IODINE 0,05 MOL (12,690G I2) TO PREPARE PANREAC g 1000 1 

194.  IRON (II) AMMONIUM SULFATE LACH-NER g 500 1 

195.  Lwhb мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb {¢!b5!w5  PANREAC ml 100 1 

196.  IRON(III) PHOSPHATE HYDRATE ALFA AESAR g 250 1 

197.  ISOAMYLALCOHOL LACH-NER l 1 1 

198.  ISOOCTANE G.R. LACH-NER ml 1000 1 

199.  ISOPROPYL ALCOHOL G.R. LACH-NER l 1 1 

200.  IZO-BUTIL ALKOHOL LACH-NER ml 1000 1 

201.  JOD 0.01N TITRIVAL  CENTROHEM l 1 1 

202.  JOD 0.01N(0.005M) MOL l 1 1 

203.  JOD 0.02N TITRIVAL MOL l 1 1 

204.  JOD 0.02N( 0.01M) ALFAPANON l 1 1 

205.  JOD 0.1N(0.05M) ALFAPANON l 1 1 

206.  JOD P.A.  CENTROHEM g 100 1 

207.  JOD TITRIVAL 0.1N  MOL l 1 1 

208.  K2HPO4 LACH-NER g 500 1 

209.  K2S2O8 LACH-NER g 500 1 

210.  KADMIJUM HLORID,ANH, ACS, 99% ALFA AESAR g 100 1 

211.  KADMIJUM NITRAT-4-HIDRAT  CENTROHEM g 200 1 

212.  KALCIJUM HIDROKSID  CENTROHEM g 500 1 

213.  KALCIJUM HLORID DIHIDRAT (CACL2.2H2O )  CENTROHEM g 200 1 

214.  KALCIJUM KARBONAT, CACO3  CENTROHEM g 500 1 

215.  KALCIJUM OKSID  CENTROHEM g 100 1 

216.  KALCIJUMHLORID ZA EKSIKATOR LACH-NER kg 1 1 

217.  KALCIJUM-SULFAT 2 - HIDRAT, P.A. LACH-NER g 500 1 

218.  KALIJUM DIHROMAT  CENTROHEM g 200 1 

219.  KALIJUM DIHROMAT  CENTROHEM g 1000 1 

220.  KALIJUM HEKSACIJANOFERAT (II)-TRIHIDRAT  CENTROHEM g 100 1 

221.  KALIJUM HIDROKSID (KOH)  CENTROHEM g 1000 1 

222.  KALIJUM HLORID  CENTROHEM kg 1 1 

223.  KALIJUM HROMAT  CENTROHEM g 200 1 

224.  KALIJUM JODAT, KJO3   CENTROHEM g 100 1 
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225.  KALIJUM JODID  CENTROHEM  g 200 1 

226.  KALIJUM METABISULFIT, K2S2O5   CENTROHEM g 200 1 

227.  KALIJUM NATRIJUM TARTARAT LACH-NER g 1000 1 

228.  KALIJUM NITRAT  CENTROHEM g 1000 1 

229.  KALIJUM PERMANGANAT P.A.  CENTROHEM kg 1 1 

230.  KALIJUM RODANID (KCNS) LACH-NER g 500 1 

231.  KALIJUM SULFAT LACH-NER kg 1 1 

232.  KALIJUM SULFAT P.A.  CENTROHEM g 1000 1 

233.  KALIJUM-BROMID, P.A.  CENTROHEM g 200 1 

234.  KALIJUMDIHIDROGENFOSFAT LACH-NER kg 1 1 

235.  KALIJUMFERICIJANID ALFA AESAR g 250 1 

236.  KALIJUMHIDROGENFTALAT LACH-NER g 500 1 

237.  KALIJUMHIDROGENTARTARAT ALFA AESAR g 250 1 

238.  KALIJUMHROMAT LACH-NER g 500 1 

239.  KALIJUMMETABISULFIT  CENTROHEM g 200 1 

240.  KALIJUMMETABISULFIT ACROS ORGANICS g 500 1 

241.  KALIJUMNATRIJUM TARTARAT LACH-NER g 1000 1 

242.  KALIJUM-NITRAT, P.A.  CENTROHEM g 1000 1 

243.  KALIJUMOKSALAT  CENTROHEM g 100 1 

244.  KALIJUMPERMANGANAT  CENTROHEM g 200 1 

245.  KALIJUMPERMANGANAT  CENTROHEM g 1000 1 

246.  KALIJUMPERMANGANAT,0.02N TIT. LACH-NER kom ampula 1 

247.  KALIJUMSORBAT  CENTROHEM g 500 1 

248.  KALIJUMSULFAT  CENTROHEM kg 1 1 

249.  KLORAMIN T  CENTROHEM g 100 1 

250.  KOBALT (II) HLORID  CENTROHEM g 50 1 

251.  KOBALT SULFAT  CENTROHEM g 50 1 

252.  KOMPLEKSON LLL  CENTROHEM g 100 1 

253.  KSANTHIDROL, 98+% FLUKA  g 100 1 

254.  KVARC PESAK PURE 0,1 MM  CENTROHEM g 1000 1 

255.  KVARC PESAK PURE 0,3 ς 0,8 MM  CENTROHEM g 1000 1 

256.  L(+)-VINSKA KISELINA P.A. LACH-NER g 100 1 

257.  L-ASCORBIC ACID LACH-NER g 500 1 

258.  L-ASCORBIC ACID SODIUM SALT, 99% ALFA AESAR g 100 1 

259.  L-ASPARAGINSKA KISELINA  CENTROHEM g 25 1 

260.  [9!5 мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb {¢!b5!w5  PANREAC ml 100 1 

261.  LEAD(II)-NITRATE LACH-NER g 500 1 

262.  LECITHIN, REFINED ALFA AESAR g 250 1 

263.  LIMUNSKA KISELINA  CENTROHEM  kg 1  1 
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264.  LIMUNSKA KISELINA  CENTROHEM g 200 1 

265.  LITHIUM CHLORIDE ANHYDROUS G.R LACH-NER g 250 1 

266.  LITIJUM SULFAT PANREAC g 500 1 

267.  MAGNESIUM CARBONATE BASIC PHARM. LACH-NER g 1000 1 

268.  MAGNESIUM CHLORIDE HEXAHYDRATE, MIN.99% ALFA AESAR g 500 1 

269.  MAGNESIUM CHLORIDE, ANHYDROUS, 99% ALFA AESAR kg 1 1 

270.  MAGNESIUM OXIDE LACH-NER g 1000 1 

271.  a!Db9{L¦a {¦[C!¢9 tΦ!ΦΣ !bI¸5wh¦{Σ җфуΦл҈Σ th²59w APPLICHEM kg 1 1 

272.  MAGNEZIJUM NITRAT LACH-NER g 250 1 

273.  MAGNEZIJUM NITRAT  CENTROHEM g 500 1 

274.  MAGNEZIJUM SULFAT  LACH-NER g 1000 1 

275.  MAGNEZIJUMHLORID  CENTROHEM g 200 1 

276.  MAGNEZIJUM-SULFAT, P.A.  CENTROHEM g 200 1 

277.  
a!bD!b9{9 мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb 
{¢!b5!w5 ά.!Y9w !b![¸½95έ 

PANREAC ml 100 1 

278.  MANGANESE(II) SULFATE MONOHYDRATE G.R. LACH-NER g 250 1 

279.  MEDICINSKI BENZIN REAHEM ml 1000 1 

280.  META-FOSFORNA KISELINA                    ALFA AESAR g 100 1 

281.  METHANOL (LC-MS) PAI PANREAC l 1 1 

282.  METHANOL (REAG. PH. EUR.) PA-ACS-ISO PANREAC l 2,5 4 

283.  METHANOL G.R. , MIN. 99.5% LACH-NER l 1 10 

284.  METHANOL, HPLC GRADE PANREAC l 2,5 1 

285.  METHYL ETHYL KETONE (MEK) PANREAC l 1 1 

286.  METHYL METHACRYLATE (MMA) ALFA AESAR ml 100 1 

287.  METHYL RED PANREAC g 25 1 

288.  METHYLENCHLORIDE PANREAC l 1 1 

289.  METHYLENE BLUE INDICATOR LACH-NER g 25 1 

290.  METHYLENE RED INDICATOR LACH-NER g 25 1 

291.  METIL CRVENO  CENTROHEM g 10 1 

292.  METIL CRVENO LACH-NER g 25 1 

293.  METILEN PLAVO  CENTROHEM g 25 1 

294.  METILORANZ  CENTROHEM g 100 1 

295.  METILORANZ  CENTROHEM g 10 1 

296.  M-FOSFORNA KISELINA PANREAC l 0,25 1 

297.  MG-STEARATE ALFA AESAR g 250 1 

298.  a[92b! YL{9[Lb!  CENTROHEM l 1 1 

299.  MONOHIDRAT LIMUNSKE KISELINE LACH-NER g 1000 1 

300.  MUREKSID CENTROHEM g 10 1 

301.  N-(1-NAPHTHYL)ETHYLENEDIAMINE DIHYDROCHLORIDE G.R. LACH-NER g 5 1 
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302.  b!н/hо tw!~Y!{¢L  CENTROHEM g 500 1 

303.  NACL  CENTROHEM g 1000 1 

304.  NAH2PO4 LACH-NER g 500 1 

305.  NAOH GRANULE  CENTROHEM kg 1 1 

306.  NATRIJUM ACETAT ANHIDROVANI LACH-NER kg 1 1 

307.  NATRIJUM ACETAT-3-HIDRAT  CENTROHEM g 200 1 

308.  NATRIJUM AZID P.A.  CENTROHEM g 50 1 

309.  NATRIJUM BIKARBONAT LACH-NER kg 1 1 

310.  NATRIJUM BROMID  LACH-NER kg 0,5 1 

311.  NATRIJUM CITRAT LACH-NER g 500 1 

312.  NATRIJUM HIDROKSID 0,1M ZORKA PHARMA l 1 1 

313.  NATRIJUM HIDROKSID MICROPEARLS LACH-NER kg 1 1 

314.  NATRIJUM KARBONAT-10-HIDRAT  CENTROHEM g 200 1 

315.  NATRIJUM LAURILSULFAT  CENTROHEM g 200 1 

316.  NATRIJUM MOLIBDAT PANREAC g 100 1 

317.  NATRIJUM NITRAT  CENTROHEM g 200 1 

318.  NATRIJUM NITRAT  CENTROHEM g 1000 1 

319.  NATRIJUM NITRIT  CENTROHEM g 200 1 

320.  NATRIJUM SULFIT ANHIDROVANI PURE  CENTROHEM g 1000 1 

321.  NATRIJUM TIOSULFAT  CENTROHEM g 1000 1 

322.  NATRIJUMACETAT  CENTROHEM g 200 1 

323.  NATRIJUM-CITRAT, P.A.  CENTROHEM g 200 1 

324.  NATRIJUM-DIHIDROGENFOSFAT, P.A.  CENTROHEM g 200 1 

325.  NATRIJUM-DODECILSULFAT. ALFA AESAR g 1000  1 

326.  NATRIJUMFLUORID PANREAC g 500 1 

327.  NATRIJUM-HIDROGENFOSFAT, P.A.  CENTROHEM g 200 1 

328.  NATRIJUM-HIDROGENKARBONAT, P.A.  CENTROHEM g 1000 1 

329.  NATRIJUM-HLORID, P.A.  CENTROHEM g 1000  1 

330.  NATRIJUMJODID  CENTROHEM g 100 1 

331.  NATRIJUMNITRAT  CENTROHEM g 200 1 

332.  NATRIJUMOKSALAT  CENTROHEM g 1000 1 

333.  NATRIJUMSULFAT-BEZVODNI  CENTROHEM g 1000 1 

334.  NATRIJUMSULFIT  CENTROHEM g 200 1 

335.  NATRIJUMTETRABORAT  CENTROHEM g 500 1 

336.  NATRIJUMTIOSULFAT  CENTROHEM g 200 1 

337.  NATRIJUMTIOSULFAT  CENTROHEM kg 1 1 

338.  N-BUTANOL P.A. LACH-NER l 1 1 

339.  N-HEPTAN PANREAC l 1 1 

340.  N-HEPTANE, HPLC PANREAC ml 2500 1 
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341.  N-HEXANE 95% (UV-IR-HPLC) PAI-ACS PANREAC l 2,5 8 

342.  N-HEXANE 95% PA-ACS PANREAC l 2,5 1 

343.  N-HEXANE-UHPLC PANREAC l 2,5 1 

344.  bL/Y9[ мллл ɾDκa[ !!{ {¢!b5ARD SOLUTION, ATOMIC ABSORPTION STANDARD  PANREAC ml 100 1 

345.  NIKALHLORID  CENTROHEM g 200 1 

346.  NINHIDRIN  CENTROHEM g 5 1 

347.  NITRIC ACID 65% G.R. LACH-NER l 1 1 

348.  N-PENTANE LACH-NER l 1 1 

349.  N-PROPANOL LACH-NER l 1 1 

350.  O-ACETYLSALICYLIC ACID, 99% ALFA AESAR g 100 1 

351.  OKSALNA KISELINA ZORKA PHARMA g 250 1 

352.  OLOVO ACETAT LACH-NER kg 1 1 

353.  OLOVO ACETAT LACH-NER g 100 1 

354.  OLOVO HLORID ALFA AESAR g 50 1 

355.  h[h±h LL hY{L5 ¿¦¢L LACH-NER g 1000 1 

356.  hwD!bh/I[hwLb9 t9{¢L/L59 aL· нΣ ¢h[¦9b9κI9·!b9Σ нллл ɾDκa[ DR. EHRENSTORFER ml 1 1 

357.  ORTO-FOSFORNA KISELINA, 85% LACH-NER l 1 1 

358.  P-ACETAMIDOBENZENESULFONYLCHLORIDE, 98+% ALFA AESAR g 50 1 

359.  PALLADIUM(II) 2,4-PENTANEDIONATE, PD 34. ALFA AESAR g 1 1 

360.  P-ANISIDINE, 99% ALFA AESAR g 100 1 

361.  PARAFINSKO ULJE, P.A.  CENTROHEM ml 1000 1 

362.  PARAFINSKO ULJE, PH. APPLICHEM l 1  1 

363.  P-DIMETILAMINOBENZALDEHID LACH-NER g 100 1 

364.  PERHLORNA KISELINA, P.A. PANREAC l 1 1 

365.  PETROLEUM ETHER 40-60°C (PAR) PAI FOR GC, FOR PESTICIDE RESIDUE ANALYSIS PANREAC l 2,5 1 

366.  PETROLEUM ETHER 40-65 °C G.R. LACH-NER l 1 8 

367.  PHLOROGLUCINOL, ANH. 98% ALFA AESAR g 50 1 

368.  1-NAPHTHYLAMINE P.A.  99% MIN LACH-NER g 50 10 

369.  P-NITROPHENYL-A-D-GLUCOPYRANOSIDE ALFA AESAR g 5 1 

370.  POLOXAMER 188 ALFA AESAR g 500 1 

371.  POLY(VINYLIDENE CHLORIDE-CO-ACRYLONITRILE), 80/20 ALFA AESAR g 100 1 

372.  POLYETHYLENE GLYCOL 400 ALFA AESAR g 250 1 

373.  POLYETHYLENE GLYCOL PEG 2000 ALFA AESAR  g 1000  1 

374.  POLYETHYLENE GLYCOL PEG 4000 ALFA AESAR  g 1000  1 

375.  POLYVINYL ALCOHOL, 98-99% HYDROLYZED,  HIGH MOLECULAR WEIGHT ALFA AESAR g 100 1 

376.  POLYVYNYLPYROLIDONE ALFA AESAR g 100 1 

377.  POTASSIUM ACETATE, 99% MIN ALFA AESAR g 500 1 

378.  POTASSIUM CARBONATE ANHYDROUS, G.R. LACH-NER g 1000 1 

379.  POTASSIUM CHLORIDE G.R. LACH-NER g 1000 1 
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380.  POTASSIUM DIHYDROGEN PHOSPHATE LACH-NER g 1000 1 

381.  POTASSIUM HEXACYANOFERRATE(II) LACH-NER g 500 1 

382.  POTASSIUM HYDROXIDE G.R. FLAKE LACH-NER kg 1 1 

383.  POTASSIUM HYDROXIDE, 0.1 MOL/L, DILUT-IT® PANREAC kom ampula 1 

384.  POTASSIUM IODATE, P.A. >99,5 %  CENTROHEM g 100 1 

385.  POTASSIUM IODIDE PA-ACS-ISO PANREAC g 250 1 

386.  POTASSIUM METABISULFIT, P.A. >95 %  CENTROHEM g 1000 1 

387.  POTASSIUM METABISULFITE  CENTROHEM g 200 1 

388.  POTASSIUM OXALATE-1-HYDRATE, P.A. >99 %  CENTROHEM g 100 1 

389.  POTASSIUM SODIUM TARTRATE TETRAHYDRATE G.R. LACH-NER g 1000 4 

390.  POTASSIUM SULFATE G.R.  CENTROHEM g 1000 5 

391.  POTASSIUMFEROCYANID TRIHIDRATE P.A. >99 %  CENTROHEM g 1000 1 

392.  PUFER 1.0 PANREAC ml 1000 1 

393.  PUFER 12.0 PANREAC ml 1000 1 

394.  PUFER 4.0  CENTROHEM ml 1000 1 

395.  PUFER 7.0  CENTROHEM ml 1000 1 

396.  PUFER 9.0 PANREAC ml 1000 1 

397.  PUFER PH 4,65 APPLICHEM l 1 1 

398.  PYRIDIN P.A. LACH-NER ml 1000 1 

399.  QUERCETIN DIHYDRATE ALFA AESAR g 35 1 

400.  RASTVOR 0.01 MOL/L NAOH ALFAPANON  l  1 1 

401.  RASTVOR 0.1 MOL/L HCL  CENTROHEM l 1 1 

402.  RASTVOR 0.1 MOL/L KOH ALFAPANON l 1 1 

403.  RASTVOR 0.1 MOL/L NAOH  CENTROHEM  l  1 1 

404.  RASTVOR KOH ETANOLNI 0,5 MOL/L PO 1000ML ALFAPANON l 1 1 

405.  RETINOL, 95%,  SYNTETIC ALFA AESAR g 1 1 

406.  ROSANILINHLORID ALFA AESAR g 25 1 

407.  SAHAROZA LACH-NER  g 500 1 

408.  SALYCILIC ACID PANREAC g 100 1 

409.  
{9[9bL¦a мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb 
STANDARD 

PANREAC ml 100 1 

410.  SILICA GEL (0.06-0.2 MM), FOR CHROMATOGRAPHY  MN kg 1 1 

411.  SILICA GEL GF254 MN g 1000 1 

412.  SILICA GEL ZA KOLONSKU HROMATOGRAFIJU MN g 1000 1 

413.  SILIKA GEL 60 G MN kg 1 1 

414.  {L[LY!D9[ a9~!bL t[!±L н-8 MM INDIKATORS  CENTROHEM g 1000 1 

415.  SILIKONSKO ULJE  CENTROHEM l 1 1 

416.  SILVER NITRATE 0,1M (N/10)/1 AMPOULE LACH-NER kom ampula 1 

417.  SILVER NITRATE, 0.1 MOL/L LACH-NER kom ampula 1 
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418.  SKROB  CENTROHEM g 200 1 

419.  SODIUM ACETATE LACH-NER g 500 1 

420.  SODIUM ACETATE LACH-NER g 1000 1 

421.  SODIUM ACETATE TRIHYDRATE,P.A. >99 %  CENTROHEM g 1000 1 

422.  SODIUM ARSENATE DIBASIC HEPTAHYDRATE (NA2HASO4 · 7H2O) SIGMA - ALDRICH g 100 1 

423.  SODIUM BROMIDE G.R. LACH-NER g 500 1 

424.  SODIUM CARBONATE ANHYDROUS G.R LACH-NER g 1000 5 

425.  SODIUM CHLORIDE, FOR PESTICIDE RESIDUE ANALYSIS PANREAC g 1000 1 

426.  SODIUM DODECYL SULFATE, REAGENT PLUS PANREAC g 1000 1 

427.  SODIUM HYDROXIDE 0,1M (N/10)/1 AMPOULE LACH-NER kom ampula 5 

428.  SODIUM HYDROXIDE 1M  ALFAPANON l 1 1 

429.  SODIUM HYDROXIDE MICROPEARLS G LACH-NER kg 1 10 

430.  SODIUM NITRITE LACH-NER g 500 1 

431.  SODIUM PHOSPHATE, DIBASIC, 99+%, ANHYDROUS ACROS ORGANICS g 100 1 

432.  SODIUM PHOSPHATE, MONOBASIC, 99%, ANHYDROUS ACROS ORGANICS g 250 1 

433.  SODIUM SULFATE ANHYDROUS G.R. LACH-NER g 1000 1 

434.  
SODIUM SULPHATE ANHYDROUS, POWDER (PAR) PAI  FOR GC, FOR PESTICIDE 
RESIDUE ANALYSIS 

PANREAC kg 1 1 

435.  SODIUM THIOSULFATE, 0.01 MOL/L, DILUT-IT® PANREAC l 1 1 

436.  SODIUM THIOSULFATE, 0.1 MOL/L, DILUT-IT® PANREAC kom ampula 1 

437.  SODIUM-ACETATE LACH-NER g 1000 1 

438.  SODIUM-DODECYL SULPHATE LACH-NER g 500 1 

439.  SODIUM-NITRITE LACH-NER g 500 1 

440.  SORBINSKA KISELINA ALFA AESAR g 250 1 

441.  SREBRO HLORID PANREAC g 25 1 

442.  SREBRO-NITRAT  CENTROHEM g 100 1 

443.  SREBRO-NITRAT  CENTROHEM g 500 1 

444.  SREBRO-SULFAT CENTROHEM g 25 1 

445.  STAND.KALIB.RASTVOR ZA KOND.1413 500ML CONSORT ml 500 1 

446.  STAND.NA-TIOSULFAT 0,1 MOL/L PO 1000ML ALFAPANON l 1 1 

447.  STANDARD HCL 0,1MOL/L(0,1N) PO 1000ML ALFAPANON l 1 1 

448.  STANDARD KALIIUM PERMANGANAT 0.02 MOL/L MOL ml 1000 1 

449.  STANDARD KOH 0,1 MOL/L PO 1000ML U 95% ETANOLU ALFAPANON ml 1000 1 

450.  STANDARD NA2CO3 0,1N/PO 1000ML ALFAPANON l 1 1 

451.  STANDARD NA2S2O3 0.01M SA FAKTOROM ALFAPANON l 1 1 

452.  STANDARD NAOH 0,1 MOL/L ALFAPANON l 1 1 

453.  STANDARD  JODA 0,01 MOL ALFAPANON l 1 1 

454.  STANDARDNI RASTVOR HLORO±h5hbL2b9 YL{9[Lb9 лΣр ah[κ[ ALFAPANON l 1 1 

455.  STANDARDNI RASTVOR KALIJUM-HIDROKSIDA 0,1 MOL/L ALFAPANON l 1 1 
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456.  STANDARDNI RASTVOR NATRIJUM-TIOSULFATA 0,01 MOL/L ALFAPANON l 1 1 

457.  STANDARDNI RASTVOR SREBRO-NITRATA 0,1 MOL/L ALFAPANON l 1 1 

458.  STARCH ς WATER SOLUBLE LACH-NER g 500 1 

459.  STARCH SOLUBLE (FROM POTATOES) LACH-NER g 500 1 

460.  STEARIC ACID  CENTROHEM g 1000 1 

461.  STRONTIUM CHLORIDE 6-HYDRATE PRS PANREAC g 500 1 

462.  STYREN 99% ALFA AESAR ml 100 1 

463.  SULFANILAMID PANREAC g 100 1 

464.  SULFURIC ACID 96% G.R LACH-NER l 1 40 

465.  SULPHURIC ACID 95-98% (MAX. 0,0000005% HG)PA-ACS-ISO   PANREAC l 2,5 1 

466.  SUMPORNA KISELINA 95-97% PANREAC l 2,5 1 

467.  SUMPORNA KISELINA, SUPRAPUR PANREAC l 2,5 1 

468.  SUMPORNA KISELINA,0.1N TITRIVAL PANREAC kom ampula 1 

469.  TALC  CENTROHEM g 1000 1 

470.  TANINSKA KISELINA ALFA AESAR g  250 1 

471.  TANNIC ACID, ACS ALFA AESAR g 100 1 

472.  ¢9IbL2Y! I/[ ZORKA PHARMA l 10 1 

473.  TETRAHYDROFURANE LACH-NER l 1 1 

474.  THIOUREA LACH-NER g 500 1 

475.  TIMOL PLAVO  CENTROHEM g 5 1 

476.  ¢Lb мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb {¢!b5!w5  PANREAC ml 100 1 

477.  TIOBARBITURNA KISELINA ALFA AESAR g 25 1 

478.  TITAN DIOXIDE PANREAC g 500 1 

479.  TOLUENE G.R. LACH-NER l 1 8 

480.  TOLUENE HPLC PANREAC ml 2500 1 

481.  TOLUENE, ACS REAGENT PANREAC l 2,5 1 

482.  TOLUENE, FOR PESTICIDE RESIDUE ANALYSIS PANREAC l 2,5 1 

483.  TRICHLORACETIC ACID PANREAC g 100 1 

484.  TRIETANOLAMIN  CENTROHEM ml 1000 1 

485.  TRIHLOR SIRCETNA KISELINA  CENTROHEM g 100 1 

486.  TRIHLORETILEN LACH-NER l 1 1 

487.  TRIHLORETILEN ZORKA PHARMA ml 1000 1 

488.  TRIS-HIDROKSIMETIL-AMINOMETAN  CENTROHEM g 200 1 

489.  TWEEN 20 ALFA AESAR ml 100 1 

490.  TWEEN 80 ALFA AESAR ml 500 1 

491.  UREA G.R. LACH-NER l 1 1 

492.  VANILLIN PANREAC g 100 1 

493.  VINSKA KISELINA  CENTROHEM kg 1 1 

494.  VINSKA KISELINA  CENTROHEM g 200 1 
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495.  VITAMIN C,  99%MIN ALFA AESAR g 100 1 

496.  VITAMIN E, 97% MIN ALFA AESAR g 50 1 

497.  VODONIK PEROKSID P.A. 30% PANREAC l 1 30 

498.  XILENE LACH-NER l 1 1 

499.  ¿9[!¢Lb  CENTROHEM g 500 1 

500.  ½Lb/ мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ !¢haL/ !.{hwt¢Lhb {¢!b5!w5  PANREAC ml 100 1 

501.  ZINC ACETATE DIHYDRATE G.R. LACH-NER g 500 1 

502.  ZINC NITRATE HEXAHYDRATE LACH-NER  g 1000  1 

503.  ZINC SULFATE LACH-NER g 500 1 

504.  ¿L±!όll)JODID LACH-NER g 100 1 

505.  ¿L±!όll)HLORID  CENTROHEM g 50 1 
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1.  BUTYRIC ACID SIGMA g 1000 1 

2.  1,2-PHENYLENEDIAMINE SIGMA g 5 1 

3.  1,3,6,8-PYRENETETRASULFONIC ACID TETRASODIUM SALT (PTSA) SIGMA g 1 1 

4.  2,2-DIPHENYL-1-PICRYLHYDRAZYL (DPPH) SIGMA-ALDRICH g 1 1 

5.  2,3-BUTANEDIONE ANLAYTICAL STANDARD SIGMA-ALDRICH ml 1 1 

6.  2,4,6-TRI(2-PYRIDYL)-S-TRIAZINE 5G SAF g 5 1 

7.  2-DEOXY-D-RIBOSE, 99% ACROS ORGANICS g 5 1 
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8.  2-THIOBARBITURIC ACID SIGMA g 25 1 

9.  3,5-DINITROSALICYLIC ACID, 97+%   ALFA AESAR  g 50 1 

10.  пΣпΩ-METILEN DIFENIL DIIZOIJANAT SIGMA ALDRICH g 500 1 

11.  4-MERKAPTOPIRIDIN SIGMA g 100 1 

12.  4-NITROPHENYL BUTYRATE SIGMA-ALDRICH g 1 1 

13.  5-(HYDROXYMETHYL)FURFURAL, ANALYTICAL STANDARD SIGMA mg 100 1 

14.  5,5-DIMETHYL-1-PYRROLINE-N-OXIDE SIGMA-ALDRICH g 1 1 

15.  ACETANILID SIGMA g 250 1 

16.  AKRILNA KISELINA SIGMA-ALDRICH l 1 1 

17.  ALGINIC ACID SODIUM SALT FROM BROWN ALGAE SIGMA-ALDRICH g 100 1 

18.  AMMONIUM ACETATE LC-MS ULTRA  SIGMA  g 100 1 

19.  AMMONIUM IRON(III) CITRATE SIGMA g 500 1 

20.  AMMONIUM TETRACHLOROPALLADATE (II) SAF g 2 1 

21.  ANISALDEHYDE PARA (P) ANISALDEHYIDE SIGMA g 100 1 

22.  APIGENIN SIGMA ALDRICH mg 5 1 

23.  ARBUTIN, 98% SIGMA mg 50 1 

24.  
AVIDIN FROM EGG WHITE, BIOULTRA, LYOPHILIZED POWDER, 10-15 UNITS/MG 
PROTEIN (E1%/280), җфу҈ ό{5{-PAGE) 

SIGMA ALDRICH mg 1 1 

25.  BIZMUT SUBNITRAT SIGMA g 100 1 

26.  .h±Lb9 {9w¦a ![.¦aLb [¸htIL[L½95 th²59wΣ җфс҈ SIGMA-ALDRICH g 10 1 

27.  BRIJ® 58 SIGMA-ALDRICH g 100 1 

28.  BRIJ® L23 SIGMA-ALDRICH g 250 1 

29.  BRIJ® S 100 SIGMA-ALDRICH g 250 1 

30.  CALCIUM CHLORIDE, ANHIDROUS, GRANULAR SIGMA-ALDRICH g 500 1 

31.  CALCIUM L-LACTATE PENTAHYDRATE SIGMA-ALDRICH kg 1 1 

32.  CAPRYLIC ACID (KAPRILNA KISELINA) SIGMA-ALDRICH l 1 1 

33.  CARNOSOLIC ACID SIGMA mg 10 1 

34.  CARVACROL SIGMA-ALDRICH g 100 1 

35.  CASSIA OIL FG SIGMA-ALDRICH kg 1 1 

36.  
CHAPS (3-(3-CHOLAMIDOPROPYL)DIMETHYLAMMONIUM)-1-
PROPANESULFONATE) 

SIGMA ALDRICH STEINHEIM g 1 1 

37.  CINNAMALDEHYDE SIGMA-ALDRICH g 100 1 

38.  CITRIC ACID SUPELCO ANALYTICAL BELLEFONTE mg 500 1 

39.  D(-)-GLUCONIC ACID SODIUM SALT SIGMA ALDRICH STEINHEIM g 500 1 

40.  DECAMETHYLTETRASILOXANE (MD2M, 97%) SIGMA ALDRICH g 25 1 

41.  
DEXTRAN FROM L. MESENTEROIDES, ANALYTICAL STANDARD FOR GPC, 
MW=5,000 

SIGMA mg 100 1 

42.  D-GLUCURONIC ACID SIGMA ALDRICH STEINHEIM g 10 1 

43.  DIBUTILTIN DILAURAT SIGMA ALDRICH g 100 1 

44.  DICLOFENAC SODIUM ACROS ORGANICS g 10 1 
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45.  DIF (2, 6 DIHLORFENOLINDOFENOL SIGMA g 1 1 

46.  
DIPHENYLBORYLOXYETHYLAMINE  
CAS: 524-95-8 

SIGMA g 100 1 

47.  D-MALIC ACID SUPELCOANALYTICAL BELLEFONTE mg 100 1 

48.  
DODECAMETHYLCYCLOHEXASILOXANE, (D6, 97%) ς ANALYTICAL STANDARD, 
CAS: 540-97-6 

SIGMA ALDRICH mg 25 1 

49.  DOPAMINE HYDROCHLORIDE  SIGMA ALDRICH g 5 1 

50.  ETHYL CELLULOSE  SIGMA-ALDRICH g 500 1 

51.  EUCALYPTOL SIGMA ml 1 1 

52.  EUGENOL SIGMA-ALDRICH g 100 1 

53.  FOLIN & CIOCALTEU'S PHENOL REAGENT SIGMA  ml 500 1 

54.  FORMAMID SIGMA-ALDRICH ml 500 1 

55.  FORMIC ACID SIGMA ml 100 1 

56.  FULLERENE C60, 99.9% ACROS ORGANICS mg 250 2 

57.  FURFURAL SIGMA ml 1 1 

58.  GALLIC ACID SIGMA ALDRICH g 250 1 

59.  
GOLD NANOPARTICLES, 15 NM DIAMETER, OD 1, STABILIZED SUSPENSION IN 
0.1 MM PBS, REACTANT FREE 

SIGMA ALDRICH ml 25 1 

60.  GUM ARABIC  SIGMA-ALDRICH kg 1 1 

61.  HEXAMETHYLCYCLOTRISILOXANE (D3, 98%) SIGMA ALDRICH g 100 1 

62.  HLOROGENSKA KISELINA (P.A.HPLC) ALDRICH g 1 1 

63.  HROMOTROPNA KISELINA DINATRIJUMOVA SO 10 ACROS ORGANICS g 10 1 

64.  
HYALURONIC ACID SODIUM SALT FROM STREPTOCOCCUS EQUI MOL WT 
8,000-15,000 

SIGMA-ALDRICH mg 10 1 

65.  IBUPROFEN SODIUM SALT SIGMA-ALDRICH g 100 1 

66.  KALIJUM METABISULFIT, 97%  ALFA AESAR  g 50 1 

67.  KOKOSOVO ULJE  COMCEN  l 1 1 

68.  L(+)-LACTIC ACID SUPELCOANALYTICAL BELLEFONTE mg 100 1 

69.  L(+)-TARTARIC ACID SIGMA ALDRICH STEINHEIM g 5 1 

70.  LACTOBIONIC ACID SIGMA ALDRICH STEINHEIM g 25 1 

71.  L-CYSTEINE SIGMA g 100 1 

72.  LINOLEIC ACID SIGMA ml 5 1 

73.  LUTEOLIN SAF mg 5 1 

74.  MALONIC ACID SUPELCO ANALYTICAL BELLEFONTE mg 500 1 

75.  MALTODEXTRIN  SIGMA-ALDRICH g 100 1 

76.  MYRICETIN ACROS ORGANICS mg 25 1 

77.  N,N-DIETHYLHYDROXYLAMINE SIGMA-ALDRICH ml 100 1 

78.  NATRIJUM KAZEINAT SIGMA-ALDRICH g 500 1 

79.  NATRIJUM TETRABORAT X 10H2O,  CENTROHEM kg 1 1 

80.  NITRIC ACID-Chw ¢w!29 a9¢![ !b![¸{L{  FISHER l 2,5 1 
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81.  NITRO BLUE TETRAZOLIUM CHLORIDE MONOHYDRATE ACROS ORGANICS g 1 1 

82.  OCTAMETHYLCYCLOTETRASILOXANE (D4, 98%) SIGMA ALDRICH g 100 1 

83.  OXALIC ACID SIGMA ALDRICH STEINHEIM g 50 1 

84.  PALLADIUM (II) CHLORIDE SAF g 1 1 

85.  PANCREATIN, ACTIVITY EQUIVALENT TO 4X*U.S.P. SPEC. SAF g 25 1 

86.  PEPSIN APPLICHEM g 25 1 

87.  PHENAZINE METHOSULFATE, 99% ACROS ORGANICS g 1 1 

88.  PIKRINSKA KISELINA SIGMA g 100 1 

89.  PIROGALOL FISHER UK g 100 1 

90.  PLURONIC® F-127 SIGMA-ALDRICH g 250 1 

91.  POLIKAPROLAKTON, MW~80000 SIGMA ALDRICH g 250 1 

92.  POLY(VINYLIDENE CHLORIDE-CO-ACRYLONITRILE), 80/20 ALFA AESAR g 100 1 

93.  POTASSIUM METHOXIDE SOLUTION (25%) SAF ml 250 1 

94.  POTASSIUM TETRACHLOROPALLADATE (II) SAF g 1 1 

95.  POTTASIUM HEXACHLOROPLATINATE (IV) SAF g 1 1 

96.  RHODAMINE B (C.I.45170)  MERCK  g 25 1 

97.  w¦¢Lb I¸5w!¢9 җфп҈ όIt[/ύΣ /!{ .whW нлтстм-50-ф L[L h5Dh±!w!W¦09 SIGMA g 50 1 

98.  SALICYLIC ACID SIGMA g 100 1 

99.  SHEA BUTTER COMCEN kg 1 1 

100.  SILICA, FUMED SIGMA-ALDRICH  g  500 1 

101.  SILICIJUM DIOKSID ол҈ wˢ{¢±˻w ¦ ±˻5L SIGMA-ALDRICH l 1 1 

102.  SODIUM DODECYL SULFATE (SDS) POWDER FISHER g 500 1 

103.  SODIUM NITROFERRICYANIDE DIHYDRATE ACROS ORGANICS g 25 1 

104.  SODIUM NITROPRUSSIDE DIHYDRATE, AC SAF g 25 1 

105.  STRONTIUM ACETATE SIGMA-ALDRICH g 100 1 

106.  SUCCINIC ACID SIGMA ALDRICH STEINHEIM g 500 1 

107.  TETRAKIS(TRIMETHYLSILOXY)- SILANE (SI(OTMS)4, 97%) SIGMA ALDRICH ml 5 1 

108.  THYMOL SIGMA-ALDRICH g 100 1 

109.  TITANIUM(IV) BUTOXIDE PURUM, =97.0% SIGMA-ALDRICH ml 250 1 

110.  
TITRIPLEX III (ETHYLENEDINITRILOTETRAACETIC ACID, DISODIUM SALT 
DEHYDRATE) 

MERCK g 250 1 

111.  TRANS-P-COUMARIC ACID SIGMA mg 50 1 

112.  VAZELIN  DMV kg 1 1 

113.  ZEIN SIGMA-ALDRICH kg 1 1 

114.  ZINC GRANULE FISHER g 500 1 

115.  
ɮ-CHYMOTRYPSIN FROM BOVINE PANCREAS, WITH DECLARED ACTIVITY OF 
MIN 1500 U/MG 

APPLICHEM g 1 1 

116.  
ɰ-NICOTINAMIDE ADENINE DINUCLEOTIDE, DISODIUM SALT, HYDRATE, 95+%, 
REDUCED FORM 

ACROS ORGANICS g 1 1 

117.  NATRIJUM WOLFRAMAT DIHDRAT P.A. ACROS ORGANICS g 500 1 
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118.  3,3-DIMETHYLBUTYRALDEHYDE        ACROS ORGANICS g 25 1 

119.  EUROPIJUM(III) OKSID, 99.9%  ALFA AESAR  g 5 1 

 
˹ˢ˽˻˸˩˹ˢΥ ˽ͦͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͊͘ ͍͔ͫ ͍͔ͫͭ͊͟ ό͙͔͍ͯ͘͘ ͍ͫͭ͊͟ ͙ͨͦ͒ ͔͋ͪͦͣ͞ стΣ тф ͙ ффΦύ ͙͘ ͔ͭͻ͙ͤ;͔͟ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͯ͘ ͨͦͤͯ͒ͯ ͊͘ ͙ͨ͊ͪͭͯ͞ н ς ͙͔̅ͤ 
ͻ͔͙͙͔ͣ͊͟͡͞ ͙͙ͨͪͦ͗͡ ͍͔͊͗ΐ͔ ͔͙ͫͪͭͺ͙͔͊ͭ͟ ͙͔ͫͫͭͣ͊ ͍͙͔͊ͭͭ͊͟͡ L{h фллмΥнллу ͊͘ ͦ͋͊ͫͭ͡ ͙͍͔ͨͪͦͦ͒ͥ͘, ͔ͨͪ;͙΄ΐ͍͊͊ͥ͊ ͙͙͡ ͔ͦͤͭͪͦ͟͡ ͍͙͔͊ͭͭ͊͟͡ ͻ͔͙͙ͣ͊͊͟͡͞ 
͍͙ͫͻ ͙͍ͨͪͦͦ͘Ώ͊;͊ ;͙͔͞ ͻ͔͙͙͔ͣ͊͟͡͞ ͙ͤͯ͒Φ  

˹͊ ͭ͊͞ ͤ͊;͙ͤ ͨͦͤͯΏ͊; ͔͒ͦ͊ͯ͘͟͞ ͒͊ ͨͦͤͯΏ͔ͤ͊ ͒ͦ͋ͪ͊ ͍͍͊͒ͦͦ͊͊ͯ͘͢͞ ͙͙͙ͣͤͣ͊ͤ͡ ͊͘ͻ͔͍͙ͭ͊ͤ ͍͙͔͊ͭͭ͟͡Φ  
 
˽ˢ˾́ˮ˳ˢ о ς ˩ ˹˭ˮ˸ˮ ˮ ˩˹˭ˮ˸˿˴ˮ ˴ˮ́˻ˤˮ 
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1 2 3 4 5 

1.  Endo-exo-arabinanase aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ 1 pakovanje 1 

2.  L-Malic Acid Assay Kit (Manual Format) Megazyme ili odgovaǊŀƧǳŏƛ 150 assays 1 

3.  Total dietary fibre assay kit, za vlakna aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ 1 assay 1 

4.  D-Glucose (Hexokinase format: regular) Assay Kit (manual) aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ 110 assays 1 

5.  Glycerol Assay Kit (manual) aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ 70 assays 1 

6.  Sucrose/D-Glucose Assay Kit (manual) aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ 250 assays 1 

7.  D-/L-lactic acid assay kit aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ  ŀǎǎŀȅ ƪƛǘ рл ƻŘǊŜŚƛǾŀƴƧŀ 1 

8.  Lactode / D-galactose assay kit aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ ŀǎǎŀȅ ƪƛǘ рл ƻŘǊŜŚƛǾŀƴƧŀ 1 

9.  D-fructose / D-glukose  assay kit aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ ŀǎǎŀȅ ƪƛǘ рл ƻŘǊŜŚƛǾŀƴƧŀ 1 

10.  Vitamin C assay kit aŜƎŀȊȅƳŜ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ ŀǎǎŀȅ ƪƛǘ рл ƻŘǊŜŚƛǾŀƴƧŀ 1 

11.  Total starch assay kit, K-TSTA aŜƎŀȊȅƳŜ LƴǘŜǊƴŀǘƛƻƴŀƭ LǊŜƭŀƴŘ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ Kit sa 6 rastvora 1 

12.  32- -hL-Arabinofuranosyl-xylobiose  (A3X) Megazyme 10 mg 1 

13.  23- -hL-Arabinofuranosyl-xylotriose (A2XX) Megazyme 30 mg 1 

14.  33- -hL-Arabinofuranosyl-xylotetraose (XA3XX) Megazyme 30 mg 1 

15.  Arabinoxylan (Wheat Flour; Low Viscosity ~ 10 cSt) Megazyme 3 g 1 

 
˻ͨ΄͔ͭ ͔͔ͤ͊ͨͦͣͤ ͊͘ ͍͔ͫ ͙͔ͨ͊ͪͭ͞ 
 
˿͍͊ ͒ͦ ͋ͪ͊ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͍ͤͦ͊ ͙ ͯ ͙ͨͦͭͨͯͤͦͫͭ ͣͦͪ͊ͯ͞ ͎͍ͦ͒ͦ͊ͪ͊ͭ ͙͘ ͊ͻ͔͍͙ͭͣ͊ ͍͔͔͙ͤ͊͒ͤͣ ͯ ˴ͦͤͯͪͫͤͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞Φ 
 
˾ͦ͟ ͭͪ͊͊ͥ͊͞ ͙ͫͨͦͪͯ;͔͎ͤͦ ͒ͦ͋ͪ͊ ͣ ͦͪ͊ ͒͊ ͔͋ͯ͒ ͔ͤ͊ͣ͊ͥ͞ тл҈ ͔͙͎͒͊ͪͫ͊ͤͦ͟͡ ͪͦ͊͟ ͭͪ͊͊ͥ͊͞Σ ͪ͊;ͯͤ͊ͯ͞ΐ͙ ͦ͒ ͒͊ͭͯͣ͊ ͙͔ͨͪͣ͊͞Φ  
 
˽ͦͤͯΏ͔͔ͤ ͻ͔͙͙͔ͣ͊͟͡͞ ͣͦ ͪ͊ͯ͞ ͒͊ ͋ͯ͒ͯ ͯ ͙͎͙ͦͪͤ͊ͤͦͣ͡ ͍ͨ͊ͦ͊ͥͯ͟ ͙͍ͨͪͦͦ͘Ώ͊;͊Φ ˽͔͔ͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͍ͯͨ͊ͦ͊ͤ͊͟Σ ͦ͒ ͔ͫͭͪ͊ͤ ͨͦͤͯΏ͊;͊Σ ͯ ͙͊ͣ͋͊͊͗͡ ͙ 
ͤ͊ ͤ͊;͙ͤ ͙ͦ͟͞ ͔͞ ͙ͨͪͦͨͫ͊ͤ ͊͘ ͍ͦͯ ͍ͪͫͭͯ ͒ͦ͋͊ͪ͊ ͙ ͙ͦ͟͞ ͣͦͪ͊ ͒ͦ͋ͪ͊ ͔͔͙͙ͦ͋͋͒ͭ͘ ͦ͒ ͔͙͙͒ͣ͡;͎ͤͦ ͙͙͡ ͎ͨͦͭͨͯͤͦ ͦ΄͔ͭΐ͔ͥ͊ ͙ͨͪ ͍ͯͭͦ͊ͪͯΣ ͭͪ͊ͤͫͨͦͪͭͯΣ ͔͍ͨͪͭͦ͊ͪͯ 



ȰɔɓɐəɖɗɓɆ ɊɔɐəɒɋɓɘɆɜɎɭɆ ɗɘɖɆɓɆ 23  ɔɊ 87  

͙ ͙ͯͫ͊͒͟͡΄͔ͭͥͯ. 
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˽ͦͤͯ͒͊ ͣͦͪ͊ ͒͊ ͦ͋ͯͻ͍͊ͭ͊ ͙ͫͨͦͪͯͯ͟ ͍͙ͫͻ ͙͊ͪͭ͊͊͟͡ ͙͘ ˿͔ͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͒ͦ͋͊ͪ͊. 
 
˴͍͙͙͍͊ͭ͊ͭͤͯ͡ ͙ ͍͙͙͍͊ͤͭͭ͊ͭͤͯ͟ ͦͤͭͪͦͯ͟͡ ͙ ͙͔ͨͪͣ͞ ͒ͦ͋͊ͪ͊ ͙͙ͨͪͦͣ͟͡ ͍͔ͫ͊͟ ͔͙ͨͦ͒ͤ͊͞;͔ͤ ͙͔ͫͨͦͪͯ͟ ͍ͪ΄͙ΐ͔ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ ˹͊ͪͯ;͙ͦͼ͊ ͯ͘ ͙͍ͨͪͫͯͫͭͦ 
͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ ͙͎͊͋ͪ͊ͤͦ͘ ͨͦͤͯΏ͊;͊. 
 
˾ͦ͟ ͙͔ͫͨͦͪͯ͟ ͒ͦ͋͊ͪ͊Υ ˽ͦͤͯΏ͊; ͔ͫ ͦ ͍͔͔͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;ͯ͞ ͔ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ ͔ͤ͊͒ͯ͗͞ ͯ ͪͦ ͯ͟ ͦ͒ 15 ͒͊ͤ͊ ͦ  ͙͔͒ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͦ͒ ͔ͫͭͪ͊ͤ 
͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ˹͊ͪͯ;͙ͦͼ͊Φ  
 
˸͔ͫͭͦ ͙͔ͫͨͦͪͯ͟Υ ˴͊ͦ͟ ˹͊ͪͯ;͙͊͡ͼ ͔ͤ ͔͔ͨͦͫ͒ͯ͞ ͼ͔͙ͤͭͪ͊ͤ͡ ͎ͣ͊͊ͼ͙ͤΣ ͨͦ ͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͫͯ͟ͼ͔͙͍ͫͤͦΣ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͔ͨͦͭͪ͋͊ͣ͊ 
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˿͊͒ ͙͔ͨͪͦͫͭͦͪ͞ ͔ͦ͟͞ ͔͙ͦ͒ͪ͒ ˹͊ͪͯ;͙͊͡ͼΦ  
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͍ͪ΄͙ ͔͙͔ͨͪͯͣ͊ͥ͘ ͦͭͨ͊͒͊ ͙ͦ͟͞ ͔ͤ͊ͫͭ͊ͤ ͤ͊ͦͤ͟ ͙ͦͪ͟΄ΐ͔ͥ͊ ͻ͔͙͙ͣ͊͊͟͡͞ ͔ͦ͟͞ ͔͞ ͙ͫͨͦͪͯ;͙ͦΣ ͙ͨͪ ;͔ͣͯ ͙ͣ͊ͫͣ͊ͤ͊͟͡ ͙ͦ͟͡;͙ͤ͊ ͔͊ͦͫͭ͊͘͡ ͫͯͨͫͭ͊ͤͼ͔ ͔ͤ ͔ͣͦ͗ ͙͙͋ͭ 
͍͔ΐ͊ ͦ͒ р% ͘ ͔͙͔͊ͨͪͣͤ ͔͊ͣ͋͊͊͗͡ ͯ ͦͦ͟͞͞ ͔͞ ͻ͔͙͙ͣ͊͊͟͡͞ ͙ͫͨͦͪͯ;͔ͤ͊. 
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оΦ ˴˾ˮ́˩˾ˮ˳̂˸ˮ ˭ˢ ˨˻˨˩˶̂ ̂˥˻ˤ˻˾ˢ 

 
˴͙͔͙ͪͭͪͯͣ͞ ͊͘ ͔͒ͦ͒ͯ͡ ͎͍ͯͦͦͪ͊ ͊͘ ͍͔ͫ ͙͔ͨ͊ͪͭ͞ ͯ  ͔͔ͨͪ͒ͣͭͤͦ͞ ͞ ͍͊ͤͦ ͤ͞ ͍͊͋͊ͼ  ͙͞ ͔ ͙ͤ͊ͤ͗͊͞ ͨͦͤͯΏ͔ͤ͊ 

ͼ͔ͤ͊Φ 
͙̂ͦͦ͟͟͡ ͍͒͊ ͙͙͡ ͍͙΄͔ ͨͦͤͯΏ͊;͊ ͊͘ ͙ͫͭͯ ͙ͨ͊ͪͭͯ͞ ͙ͣ͊ͯ͞ ͔ͨͦͤͯ͒ ͫ͊ ͙ͫͭͦͣ ͨͦͤͯΏ͔ͤͦͣ ͼ͔ͤͦͣΣ 

͎͍ͯͦͦͪ ͊͘ ͔͔ͨͪ͒ͣͭͤͯ ͍ͤ͊͋͊ͯ͟ ͊͘ ͍ͦͯ ͙ͨ͊ͪͭͯ͞ ΐ͔ ͔ͫ ͔͙͙͒ͦ͒ͭ͡ ͨͦͤͯΏ͊;ͯ ͙ͦ͟͞ ͯ ͍ͫͦͦ͞͞ ͙ͨͦͤͯ͒ ͍͔͔ͤ͊͒ 
ͪ͊͟ΐ͙ ͪͦ͟ ͙͔ͫͨͦͪͯ͟Φ 

̂ ͫͯ͡;͊ͯ͞ ͒͊ ͤ͊ͪͯ;͙͊͡ͼ ͙͙ͨͪͣ ͍͔͒ ͙͙͡ ͍͙΄͔ ͨͦͤͯ͒͊ ͊͘ ͙ͫͭͯ ͙ͨ͊ͪͭͯ͞ ͫ͊ ͙ͫͭͦͣ ͨͦͤͯΏ͔ͤͦͣ 
ͼ͔ͤͦͣ ͙ ͙͙ͫͭͣ ͨͦͤͯΏ͔͙ͤͣ ͪͦͦͣ͟ ͙͔ͫͨͦͪͯ͟Σ ͎͍ͯͦͦͪ ͊͘ ͔͔ͨͪ͒ͣͭͤͯ ͍ͤ͊͋͊ͯ͟ ͊͘ ͍ͦͯ ͙ͨ͊ͪͭͯ͞ ΐ͔ ͔ͫ 
͔͙͙͒ͦ͒ͭ͡ ͨͦͤͯΏ͊;ͯ ͙ͦ͟͞ ͯ ͍ͫͦͦ͞͞ ͙ͨͦͤͯ͒ ͍͔͔ͤ͊͒ ͙͒ͯ͗ ͪͦ͟ ͍͔͊͗ͥ͊ ͔ͨͦͤͯ͒.  
 
пΦ ̂˿˶˻ˤ ˮ˭ ˢ ̂̉˩̊̔˩ ̂ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˮ˭  ̉˶Φ трΦ ͙ тсΦ ˭ˢ˴˻˹ˢ ˻  ˳ˢˤ˹ˮ˸  ˹ˢˣˢˤ˴ˢ˸ˢ 

 ˮ̂ ˽̂́˿́ˤ˻ ˴ˢ˴˻ ˿˩ ˨˻˴ˢ˭̂˳˩ ˮ˿ ˽̂˺˩˹˻˿́ ́ˮ̆  ̂˿˶˻ˤˢ 
 

4.1. ̂˿˶˻ˤˮ ˭ˢ ̂̉˩̊̔˩ ̂ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˮ˭ ̉˶ˢ˹ˢ трΦ ͙ тсΦ ˭ˢ˴˻˹ˢ ˻ ˳ˢˤ˹ˮ˸ 
˹ˢˣˢˤ˴ˢ˸ˢ  

 
4.1.1. ˻ ͍͔͋͊ͤ͘ ͙ͯ ͍ͫͦ͡ ͙͘ ͊ ͨͦͤͯΏ͊;͊  
 
˽ͦͤͯΏ͊; ͯ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͣͦͪ͊ ͙͒ͦ͊͊ͭ͘͟: 
ͦ͋ ͍͔͙͊ͤ͘ ͍͙ͯͫͦ͡ ͙͙ͫͭ ͊͘ ͍͔ͫ ͙͔ͨ͊ͪͭ͞: 

¶ ͒͊ ͔͞ ͔͎͙͍ͪͫͭͪͦ͊ͤ ͦ͒͟ ͔͎ͤ͊͒͗ͤͦ͡ ͎ͦͪ͊ͤ͊Σ ͦ͒ͤͦͫͤͦ ͙ͯͨͫ͊ͤ ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ ͔͎͙ͪͫͭ͊ͪΤ  

¶ ͒͊ ͦͤ ͙ ͔͎͍ͥͦ ͙͊ͦͤͫ͘͟͟ ͙͊ͫͭͯͨͤ͘͟ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͔ͤͦ͟ ͦ͒ ͙͍͙ͪ͟;͙ͤͻ ͔͒͊͡ ͊ͦ͟ ;͊ͤ͡ 
͎͙͍͔ͦͪ͊ͤͦ͊ͤ͘ ͙͙͔ͪͣͤ͊ͤ͟͡ ͎͔ͪͯͨΣ ͒͊ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͔ͨͪͪ͒Σ 
͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͙ͨͪͣ͊ͥ͊ ͙͙͡ ͍͒͊͊ͥ͊ ͙ͣͭ͊Σ 
͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͔͍͔ͨͪ͊ͪΣ  

¶ ͒͊ ͔͞ ͙͙͙ͣͪͦ͘ ͔͔͒ͦͫͨ͡ ͔͔ͨͦͪ͘Σ ͙͔͒ͦͨͪͤͦͫ ͙ ͍͔͊ͤ͞ ͙͔͒͊͗͋ͤ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͙͙ͨͪͦͨͫͣ͊ 
˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞ ͙͙͡ ͔ͫͭͪ͊ͤ ͍͔͒ͪ͗͊ ͊͒͊͟ ͙ͣ͊ ͔͙ͫ͒΄͔ͭ ͤ͊ ͔ͥͤͦ͞ ͔͙͙͙ͭͪͭͦͪ͞, ͟ ͊ͦ ͙ 

ͦ͋ ͍͔͙͊ͤ͘ ͍ͯͫͦ͡ ͊͘  ͙͔ͨ͊ͪͭ͞ м ͙ нΥ 

¶ ͒͊ ͙ͣ͊ ͍͔͊͗ΐͯ ͍͒ͦͦͯ͘͡ ͊͘ ͍͔ͦ͋͊͊ͥ͢ ͔͙͒͊ͭͤͦͫͭ͡ ͔ͨͪͦͣͭ͊ ͤ͊ͪͦ;͙ͭͦ ͙ͦͨ͊ͫͤͻ 
ͻ͔͙͙ͣ͊͊͟͡͞Σ ͙͒͊ͭͯ͘ ͦ͒ ͔ͫͭͪ͊ͤ ͔͙͙͒ͤ͞ͼ͊ ͔ͦ͊ͤ͟͡͡ ͍͔ͫ͊ͣͦͯͨͪ͊ ͙͙͡ ͎͔͊ͤͼ͙͊͞ ͊͘ 
ͻ͔͙͙͔ͣ͊͟͡͞. 

 
˽ͦͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͙ͨͪ ͍ͫ͊ͫͭ͊͊ͥͯ͢ ͔ͨͦͤͯ͒ ͙͙ͪ͘;͙ͭͦ ͍͔͔ͤ͊͒ ͒͊ ͔͞ ͨͦ΄͍ͭͦ͊ͦ ͍͔͔ͦ͋͊͘ ͔ͦ͟͞ 
͙͔ͨͪͦ͊͘͘͡ ͙͘ ͍͔͊͗ΐ͙ͻ ͙ͨͪͦͨͫ͊ ͦ ͊͘΄͙͙ͭͭ ͤ͊ ͪ͊͒ͯΣ ͊ͨͦ͘΄͍͊͊ͥͯ͢ ͙ ͍͙ͯͫͦͣ͊͡ ͪ͊͒͊Σ ͊͘΄͙͙ͭͭ ͙͍͔͗ͦͭͤ 
͔͙͔ͫͪ͒ͤΣ ͊ͦ͟ ͙ ͒͊ ͔ͤͣ͊ͯ͞ ͊͋ͪ͊ͤͯ͘ ͍ͦ͋͊͊ͥ͊͢ ͔͙͒͊ͭͤͦͫͭ͡ ͦ͊͟͞ ͔͞ ͤ͊ ͙ͫͤ͊͘ ͯ ͍͔͔ͪͣ ͨͦ͒ͤͦ΄͔ͥ͊ ͔ͨͦͤͯ͒ 
ό;͡Φ трΦ ͫͭΦ нΦ ˭͊ͦͤ͊͟ύΦ 
 
4.1.2. ˨ ͙ͦ͒͊ͭͤ ͍͙ͯͫͦ͡ ͘ ͊ ͯ;͔΄ΐ͔ 
 
 ˹͊ͪͯ;͙͊͡ͼ ͯ ͔͔ͨͪ͒ͣͭͤͦͣ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͦ͒ ͨͦͤͯΏ͊;͊ ͊͘ͻ͔͍ͭ͊ ͙͔ͫͨͯͥͤͦͫͭ ͔͔ͫ͒͡ΐ͙ͻ 
͙͒ͦ͒͊ͭͤͻ ͍ͯͫͦ͊͡Υ 
 
͙͙͙̅ͤ͊ͤͫͫ͟͞ ͊ͨ͊͟ͼ͙͔ͭͭ ͊͘ ͙͔ͨ͊ͪͭ͞ мΣ н ͙ о: ͒͊  ͔͞ ͨͦͤͯΏ͊; ͯ ͔͙ͨͪͦ͒ͯ 12 ͔͔ͣͫͼ͙ ͔ͨͪ ͍͙͍ͦ͋͊͊ͥ͊͢͞ 
˽͙͍ͦ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͙͋ͦ ͔͔ͤͨͪͫͭ͊ͤͦ ͙͍͙͒͊ͤ͟͡Σ ͭ͞Φ ͒͊ ͙͔ͤ͞ ͙ͣ͊ͦ ͙͔ͤ͒͊ͤ͞ ͒͊ͤ ͔͙͍͙͙ͤ͒ͤͦͫͭ͟͡ 
ό͔͙ͨͪͦ͒ ͦ ͒ 04.01.2015Φ ͒ͦ 04.01.2016. ͎ ͙ͦ͒ͤ ͔). 
 
͔́ͻ͙ͤ;͙͟ ͊ͨ͊͟ͼ͙͔ͭͭ ͊͘ ͙͔ͨ͊ͪͭ͞ мΣ н ͙ о: ͒͊ ͨͦͤͯΏ͊; ͔ͪ͊ͫͨͦ͊͗͡ ͫ͊ ͔͙͒ͤͣ͞ ͙ͣͦͭͦͪͤͣ ͍͙͒ͦͫͭ͊ͤͣ 
͍͙ͦͦ͘͡ .ͣ  
 
˴͍͙͊͒ͪͦͫ͟ ͊ͨ͊͟ͼ͙͔ͭͭ ͊͘ ͙ͨ͊ͪͭ͞ ͔м ͙ н:  

- ͒͊ ͨͦͤͯΏ͊; ͙ͣ͊ ͔ͤ͊ͣ͊ͥ͞ ͔ͨͭ ͘ ͔͙͊ͨͦͫͤ͡ͻ ͯ ͪ͊͒ͤͦͣ ͦ͒ͤͦͫͯ, 
- ͒͊ ͨͦͤͯΏ͊; ͙ͣ͊ ͔ͤ͊ͣ͊ͥ͞ ͙ͭͪ ͘ ͔͊ͨͦͫͤ͊͡ ͻ͔͙͔ͣͫ͟͞Σ ͭ ͔ͻͤͦ ͦ͡΄͔͟ ͙͙͡ ͺ͊ͪͣ͊ͼ͔͔ͯͭͫ͟ ͔ͫͭͪͯ͟Σ  ͙
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- ͒͊ ͨͦͤͯΏ͊; ͙ͣ͊ ͔ͤ͊ͣ͊ͥ͞ ͔͎͒ͤͦ͞ ͍͔͙ͫ͊ͭͤ͊͟ ͊͘ ͻ͔͙͙͔ͣ͊͟͡͞ (͔͎͊ͨͦͫͤͦ͘͡ ͦ͒͟ ͨͦͤͯΏ͊;͊ ͙͙͡ 
ͨͦͤͯΏ͊; ͙ͣ͊ ͊ͯ͘͟͢;͔ͤ ͎͍ͯͦͦͪ ͫ͊ ͍͔͙ͫ͊ͭͤͦͣ͟ ͊͘ ͻ͔͙͙͔ͣ͊͟͡͞). 

 
˴͍͙͊͒ͪͦͫ͟ ͊ͨ͊͟ͼ͙͔ͭͭ ͘ ͊ ͙ͨ͊ͪͭͯ͞ о:  

- ͒͊ ͨͦͤͯΏ͊; ͙ͣ͊ ͔ͤ͊ͣ͊ͥ͞ ͔͒ͤͦ͞ ͔͊ͨͦͫͤͦ͘͡ ͙͡ͼ͔ ͯ ͪ͊͒ͤͦͣ ͦ͒ͤͦͫͯ ͻ͔͙͔ͣͫ͟͞Σ ͔ͭͻͤͦͦ͡΄͔͟ ͙͙͡ 
ͺ͊ͪͣ͊ͼ͔͔ͯͭͫ͟ ͔ͫͭͪͯ͟. 

 
˽͍͙ͦͫͦͤ͡ ͊ͨ͊͟ͼ͙͔ͭͭ ͊͘ ͙͔ͨ͊ͪͭ͞ м ͙ нΥ  

- ͒͊ ͨͦͤͯΏ͊; ͙ͣ͊ ͍͔͊͗ΐͯ ͙͔͎ͤͭͪ͊ͤͯ͡ ͍͒ͦͦͯ͘͡ ͊͘ ͔ͫ͊ͯͨ͊ͥ͟͢ ͙ ͭͪ͊ͤͫͨͦͪͭ ͎ͦͨ͊ͫͤͦ ͙ ͔͎ͤͦͨ͊ͫͤͦ 
ͦͭͨ͊͒͊ ͤ͊ ͔͙͙͙ͭͪͭͦͪ͞ ˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞ (͔ͤ͊ͣ͊ͥ͞ ͊͘ ͔͔ͫ͒͡ΐ͙ ͙͔͙ͤ͒ͫͤ͟ ͋ͪͦ͞ мр 01 10*ύ ͙͙͡ ͒͊ 
͙ͣ͊ ͊ͯ͘͟͢;͔ͤ ͎͍ͯͦͦͪ ͫ͊ ͍ͦ͊͡΄ΐ͔ͤͦͣ ͯ͟ΐͦͣ ͊͘ ͔͙͔ͨͪͯͣ͊ͥ͘ ͎͊ͣ͋͊͊͗ͤͦ͡ ͦͭͨ͊͒͊ ͦ͊͟͞ 
͍͍͊͒ͦͦ͊͊͘͢ ͔͙ͭͪ͊͗ͤ ͍ͯͫͦ͡ 

- ͒͊ ͨͦͤͯΏ͊; ͙ͣ͊ ͙ͣͨ͡ŜͣŜ͙ͤͭͪŀͤ ͙ͫͫͭŜͣ ͣŜͤŀͽͣŜͤͭŀ ͍͟ŀ͙ͭ͡Ŝͭƻͣ ͯ ͫ͟͡ŀ͒ͯ ͫŀ ͘ŀͻͭŜ͍͙ͣŀ 
ͫͭŀͤ͒ŀͪ͒ŀ ISO фллмΥнллу ͘ŀ ƻ͋͡ŀͫͭ ͍ͫƻƧŜ ͒Ŝ͡ŀͭͤƻͫͭ.͙ 

  
4.1.3. ̂ ͍͙ͫͦ͡ ͊͘ ͙͍ͨͦ͒ͦ͘Ώ͊; ͊
 
˽͙͍ͦ͒ͦ͘Ώ͊; ͙͍ͫͨͯͥ͊͊ ͍͔͔ͦ͋͊ͤ͘ ͍͔ͯͫͦ͡ ͭ͊ͦ͟ ΄ͭͦ ͔͒ͦ͊ͯ͘͟͞Υ 
͍͔͙ͦ͋͊ͤ͘ ͍͙ͯͫͦ͡ ͙͙ͫͭ ͊͘ ͍͔ͫ ͙͔ͨ͊ͪͭ͞Υ 

¶ ͒͊ ͔͞ ͔͎͙͍ͪͫͭͪͦ͊ͤ ͦ͒͟ ͔͎ͤ͊͒͗ͤͦ͡ ͎ͦͪ͊ͤ͊Σ ͦ͒ͤͦͫͤͦ ͙ͯͨͫ͊ͤ ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ ͔͎͙ͪͫͭ͊ͪΤ  

¶ ͒͊ ͦͤ ͙ ͔͎͍ͥͦ ͙͊ͦͤͫ͘͟͟ ͙͊ͫͭͯͨͤ͘͟ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͔ͤͦ͟ ͦ͒ ͙͍͙ͪ͟;͙ͤͻ ͔͒͊͡ ͊ͦ͟ ;͊ͤ͡ 
͎͙͍͔ͦͪ͊ͤͦ͊ͤ͘ ͙͙͔ͪͣͤ͊ͤ͟͡ ͎͔ͪͯͨΣ ͒͊ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͔ͨͪͪ͒Σ 
͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͙ͨͪͣ͊ͥ͊ ͙͙͡ ͍͒͊͊ͥ͊ ͙ͣͭ͊Σ 
͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͔͍͔ͨͪ͊ͪΣ  

¶ ͒͊ ͔͞ ͙͙͙ͣͪͦ͘ ͔͔͒ͦͫͨ͡ ͔͔ͨͦͪ͘Σ ͙͔͒ͦͨͪͤͦͫ ͙ ͍͔͊ͤ͞ ͙͔͒͊͗͋ͤ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͙͙ͨͪͦͨͫͣ͊ 
˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞ ͙͙͡ ͔ͫͭͪ͊ͤ ͍͔͒ͪ͗͊ ͊͒͊͟ ͙ͣ͊ ͔͙ͫ͒΄͔ͭ ͤ͊ ͔ͥͤͦ͞ ͔͙͙͙ͭͪͭͦͪ͞Σ ͊ͦ͟ ͙ 

͍͔͙ͦ͋͊ͤ͘ ͍ͯͫͦ͡ ͊͘ ͙͔ͨ͊ͪͭ͞ м ͙ нΥ 

¶ ͒͊ ͙ͣ͊ ͍͔͊͗ΐͯ ͍͒ͦͦͯ͘͡ ͊͘ ͍͔ͦ͋͊͊ͥ͢ ͔͙͒͊ͭͤͦͫͭ͡ ͔ͨͪͦͣͭ͊ ͤ͊ͪͦ;͙ͭͦ ͙ͦͨ͊ͫͤͻ ͻ͔͙͙ͣ͊͊͟͡͞Σ 
͙͒͊ͭͯ͘ ͦ͒ ͔ͫͭͪ͊ͤ ͔͙͙͒ͤ͞ͼ͊ ͔ͦ͊ͤ͟͡͡ ͍͔ͫ͊ͣͦͯͨͪ͊ ͙͙͡ ͎͔͊ͤͼ͙͊͞ ͊͘ ͻ͔͙͙͔ͣ͊͟͡͞ ͊͘ ͔͒ͦ ͍͔ͤ͊͋͊͟ 
͙ͦ͟͞ ͔ͫ ͙͍ͪ͘΄͍͊͊ ͔ͨͪͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊. 

 
4.1.4. ̂ ͍͙ͫͦ͡ ͊͘ ͨͦͤͯΏ͊; ͙͊ ͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ 
 
˿͍͙͊͟ ͨͦͤͯΏ͊; ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͙ ͍ͫͨͯͥ͊͊ ͍͔͔ͦ͋͊ͤ͘ ͍͔ͯͫͦ͡ ͭ͊ͦ͟ ΄ͭͦ ͔͒ͦ͊ͯ͘͟͞Υ 
͍͔͙ͦ͋͊ͤ͘ ͍͙ͯͫͦ͡ ͙͙ͫͭ ͊͘ ͍͔ͫ ͙͔ͨ͊ͪͭ͞Υ 

¶ ͒͊ ͔͞ ͔͎͙͍ͪͫͭͪͦ͊ͤ ͦ͒͟ ͔͎ͤ͊͒͗ͤͦ͡ ͎ͦͪ͊ͤ͊Σ ͦ͒ͤͦͫͤͦ ͙ͯͨͫ͊ͤ ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͙ ͔͎͙ͪͫͭ͊ͪΤ  

¶ ͒͊ ͦͤ ͙ ͔͎͍ͥͦ ͙͊ͦͤͫ͘͟͟ ͙͊ͫͭͯͨͤ͘͟ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͔ͤͦ͟ ͦ͒ ͙͍͙ͪ͟;͙ͤͻ ͔͒͊͡ ͊ͦ͟ ;͊ͤ͡ 
͎͙͍͔ͦͪ͊ͤͦ͊ͤ͘ ͙͙͔ͪͣͤ͊ͤ͟͡ ͎͔ͪͯͨΣ ͒͊ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ 
͙͍͔͔ͨͪͪ͒Σ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͙ͨͪͣ͊ͥ͊ ͙͙͡ 
͍͒͊͊ͥ͊ ͙ͣͭ͊Σ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͔͍͔ͨͪ͊ͪΣ  

¶ ͒͊ ͔͞ ͙͙͙ͣͪͦ͘ ͔͔͒ͦͫͨ͡ ͔͔ͨͦͪ͘Σ ͙͔͒ͦͨͪͤͦͫ ͙ ͍͔͊ͤ͞ ͙͔͒͊͗͋ͤ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͙͙ͨͪͦͨͫͣ͊ 
˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞ ͙͙͡ ͔ͫͭͪ͊ͤ ͍͔͒ͪ͗͊ ͊͒͊͟ ͙ͣ͊ ͔͙ͫ͒΄͔ͭ ͤ͊ ͔ͥͤͦ͞ ͔͙͙͙ͭͪͭͦͪ͞Σ ͊ͦ͟ ͙ 

͍͔͙ͦ͋͊ͤ͘ ͍ͯͫͦ͡ ͊͘ ͙͔ͨ͊ͪͭ͞ м ͙ нΥ 

¶ ͒͊ ͙ͣ͊ ͍͔͊͗ΐͯ ͍͒ͦͦͯ͘͡ ͊͘ ͍͔ͦ͋͊͊ͥ͢ ͔͙͒͊ͭͤͦͫͭ͡ ͔ͨͪͦͣͭ͊ ͤ͊ͪͦ;͙ͭͦ ͙ͦͨ͊ͫͤͻ 
ͻ͔͙͙ͣ͊͊͟͡͞Σ ͙͒͊ͭͯ͘ ͦ͒ ͔ͫͭͪ͊ͤ ͔͙͙͒ͤ͞ͼ͊ ͔ͦ͊ͤ͟͡͡ ͍͔ͫ͊ͣͦͯͨͪ͊ ͙͙͡ ͎͔͊ͤͼ͙͊͞ ͊͘ 
ͻ͔͙͙͔ͣ͊͟͡͞Σ ͒ͯ͗͊ͤ ͔͞ ͒͊ ͙͙ͫͨͯͤ ͨͦͤͯΏ͊; ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͔ͦͣ͟͞ ͔͞ ͍͔͔ͨͦͪͤͦ 
͙͍ͪ͘΄͔͔ͥ ͔͒͊͡ ͍͔ͤ͊͋͊͟ ͊͘ ͙ͦ͟͞ ͔͞ ͔ͤͦͨͻͦ͒ͤ͊ ͙͔ͫͨͯͥͤͦͫͭ ͎ͭͦ ͍ͯͫͦ͊͡Φ  

˨͔ͦ͒͊ͭͤ ͍͔ͯͫͦ͡ ͔ͦ͒ͪΏ͔͔ͤ ͦͤͯͪͫͤͦͣ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͦͣ͞ ͨͦͤͯΏ͊;͙ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͙͍ͫͨͯͥ͊͊ͯ͞ 
͔͊͒ͤͦ͘͞Φ 
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пΦнΦ ̂˽̂́˿́ˤ˻ ˴ˢ˴˻ ˿˩ ˨˻˴ˢ˭̂˳˩ ˮ˿˽̂˺˩˹˻˿́ ̂˿˶˻ˤˢ 
 

 ˮ͔ͫͨͯͥͤͦͫͭ ͍͔͙ͦ͋͊ͤ͘ͻ ͍ͯͫͦ͊͡ ͊͘ ͯ;͔΄ΐ͔ ͯ ͨͦͫͭͯͨͯ͟ ͔͔͔ͨͪ͒ͣͭͤ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Σ ͨͦͤͯΏ͊; 
͔͒ͦ͊ͯ͘͟͞ ͍͔͒ͦͫͭ͊͊ͥͣ͢ ͔͔ͫ͒͡ΐ͙ͻ ͒ͦ͊͊͘͟Υ 
 

͍̂ͫͦ͡ ͙͘ ;͡Φ трΦ ͫͭΦ мΦ ͭ͊;Φ мύ ˭͊ͦͤ͊͟ ς ˨ ͦ͊͘͟:  

 

˽͍ͪ͊ͤ͊ ͙͡ͼ͊: 
 ˮ͍ͦ͒͘ ͙͘ ͔͎͙ͪͫͭͪ͊ ˢ͎͔ͤͼ͙͔͞ ͊͘ ͙͍͔͔ͨͪͪ͒ͤ ͔͎͙͔ͪͫͭͪΣ ͦ͒ͤͦͫͤͦ ͙͍ͦ͒͘ ͙͘ ͔͎͙ͪͫͭͪ͊ ͔͎ͤ͊͒͗ͤͦ͡ 
˽͙͍͔͎ͪͪ͒ͤͦ ͫͯ͒͊. 

 

˽͔͔͙ͪ͒ͯͭͤ͘ͼ͙: 

 ˮ͍ͦ͒͘ ͙͘ ͔͎͙ͪͫͭͪ͊ ˢ͎͔ͤͼ͙͔͞ ͊͘ ͙͍͔͔ͨͪͪ͒ͤ ͔͎͙͔ͪͫͭͪΣ ͦ͒ͤͦͫͤͦ ͙͍ͦ͒͘ ͙͘ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔͎ ͔͎͙ͪͫͭͪ͊Φ 

 

˹͔͊ͨͦͣͤ͊Υ ͨͦͤͯΏ͊;͙ ͙ͦ͟͞ ͫͯ ͔͎͙͍͙ͪͫͭͪͦ͊ͤ ͯ ͔͎͙ͪͫͭͪͯ ͙ͦ͟͞ ͍͙ͦ͒ ˢ͎͔ͤͼ͙͊͞ ͊͘ ͙͍͔͔ͨͪͪ͒ͤ ͔͎͙͔ͪͫͭͪ ͔ͤ 
ͣͦͪ͊ͯ͞ ͒͊ ͍͔͒ͦͫͭ͊ ˮ͍ͦ͒͘ ͙͘ ͔͎͙ͪͫͭͪ͊ ˢ͎͔ͤͼ͙͔͞ ͊͘ ͙͍͔͔ͨͪͪ͒ͤ ͔͎͙͔ͪͫͭͪΣ ͙ͦ͟͞ ͔͞ ͍͊ͤͦ͞ ͒ͦͫͭͯͨ͊ͤ ͤ͊ 
͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙ ˢ͎͔ͤͼ͙͔͞ ͊͘ ͙͍͔͔ͨͪͪ͒ͤ ͔͎͙͔ͪͫͭͪΦ 

 

͍̂ͫͦ͡ ͙͘ ;͡Φ трΦ ͫͭΦ мΦ ͭ͊;Φ нύ ˭͊ͦͤ͊͟ ς ˨ ͦ͊͘͟Υ  

 

˽͍ͪ͊ͤ͊ ͙͡ͼ͊: 
 1. ˮ͍ͦ͒͘ ͙͘ ͔͔͊ͤͤ͘͟ ͔͍͙͔͒ͤͼ͙͔͞ ͦ͒ͤͦͫͤͦ ͍͔͔ͯͪͥ͊ ͔͎ͤ͊͒͗ͤͦ͡ ͍͎ͦͫͤͦͤͦ ͙ ͍͙΄͔͎ ͫͯ͒͊ ͤ͊ ;͙͔ͣ͞ 
ͨͦ͒ͪͯ;ͯ͞ ͔ͫ ͙ͤ͊͊͘͡ ͔͙ͫ͒΄͔ͭ ͒ͦͣ͊ΐ͔͎ ͍͎ͨͪ͊ͤͦ ͙͡ͼ͊Σ ͦ͒ͤͦͫͤͦ ͔͙ͫ͒΄͔ͭ ͔͍͙ͨͪ͒ͫͭ͊ͤ΄͍ͭ͊ ͙͙͡ ͎ͦͪ͊ͤ͊͟ 
͎ͫͭͪ͊ͤͦ ͍͎ͨͪ͊ͤͦ ͙͡ͼ͊Σ ͙ͦͣ͟͞ ͔ͫ ͍ͨͦͭͪΏ͔ͯ͞ ͒͊ ͍ͨͪ͊ͤͦ ͙͡ͼ͔ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤͦ ͊͘ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ 
͙͍͔͔ͨͪͪ͒Σ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͙ͨͪͣ͊ͥ͊ ͙͙͡ ͍͒͊͊ͥ͊ ͙ͣͭ͊Σ 
͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͔͍͔ͨͪ͊ͪΦ ͙̂ͦͦ͟͟͡ ͍ͨͦͭͪ͒͊ ͔͎͒ͤͦ͞ ͦ͒ ͔͙ͤ͊͒͗ͤ͡ͻ ͍ͫͯ͒ͦ͊ ͙ͫ͊͒ͪ͗ ͔ͨͦ͒͊ͭ͟ ͙͘ ͔͔͊ͤͤ͘͟ 
͔͍͙͔͒ͤͼ͙͔͞ ͍͎ͦͫͤͦͤͦ ͙ ͍͙΄͔͎ ͫͯ͒͊Σ ͍͒ͦͦͤͦ͢ ͔͞ ͍͙͙͒ͦͫͭ͊ͭ ͫ͊ͣͦ ͭͯ ͍ͨͦͭͪ͒ͯ;  
 2. ˮ͍ͦ͒͘ ͙͘ ͔͔͊ͤͤ͘͟ ͔͍͙͔͒ͤͼ͙͔͞ ˽͔͎ͦͫ͋ͤͦ ͔͔ͦ͒ͥ͊͢ ͊͘ ͎͙͍͙ͦͪ͊ͤͦ͊ͤ͘ ͙͙ͪͣͤ͊͟͡ ˤ͙΄͔͎ ͫͯ͒͊ ͯ 
ˣ͔͎ͦͪ͊͒ͯΣ ͙ͦͣ͟͞ ͔ͫ ͍ͨͦͭͪΏ͔ͯ͞ ͒͊ ͍ͨͪ͊ͤͦ ͙͡ͼ͔ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤͦ ͊͘ ͔ͤͦ͟ ͦ͒ ͙͍͙ͪ͟;͙ͤͻ ͔͒͊͡ 
͎͙͍͎ͦͪ͊ͤͦ͊ͤͦ͘ ͙͙ͪͣͤ͊͊͟͡Τ 
 3. ˮ͍ͦ͒͘ ͙͘ ͔͔͊ͤͤ͘͟ ͔͍͙͔͒ͤͼ͙͔͞Σ ͦ͒ͤͦͫͤͦ ͍͔͔͔ͯͪͥ ͔͔ͤ͊͒͗ͤ͡ ͙ͨͦ͡ͼ͙͔ͫ͟͞ ͍͔ͯͨͪ͊ ˸̂˽-͊Σ ͙ͦͣ͟͞ 
͔ͫ ͍ͨͦͭͪΏ͔ͯ͞ ͒͊ ͙͊ͦͤͫ͘͟͟ ͙͊ͫͭͯͨͤ͘͟ ͨͦͤͯΏ͊;͊ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͔ͨͪͪ͒Σ 
͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͙ͨͪͣ͊ͥ͊ ͙͙͡ ͍͒͊͊ͥ͊ ͙ͣͭ͊Σ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ 
͔͍͔ͨͪ͊ͪ ͙ ͔ͤͦ͟ ͦ͒ ͙͍͙ͪ͟;͙ͤͻ ͔͒͊͡ ͎͙͍͎ͦͪ͊ͤͦ͊ͤͦ͘ ͙͙ͪͣͤ͊͊͟͡ ό͊͘ͻ͔͍ͭ ͔ͫ ͔ͣͦ͗ ͔͙ͨͦ͒ͤͭ ͔ͨͪͣ͊ ͔ͣͫͭͯ 
ͪͦΏ͔ͥ͊ ͙͙͡ ͔ͨͪͣ͊ ͔ͣͫͭͯ ͔͙͍͙ͨͪ͋͊͡΄ͭ͊ ͎͊ͦͤͫͦ͘͟͟ ͙͊ͫͭͯͨͤ͊͘͟ύΦ  
 
 ͙̂ͦͦ͟͟͡ ͨͦͤͯΏ͊; ͙ͣ͊ ͍͙΄͔ ͙͊ͦͤͫ͘͟͟ͻ ͙͊ͫͭͯͨͤ͊͘͟ ͒ͯ͗͊ͤ ͔͞ ͒͊ ͍͙͒ͦͫͭ͊ ͒ͦ͊͘͟ ͊͘ ͍͎ͫ͊ͦ͟ ͦ͒ ͙ͥͻΦ  
 
˽͔͔͙ͪ͒ͯͭͤ͘ͼ͙ ͙ ͺ͙͙͘;͊͟ ͙͡ͼ͊:  
 ˮ͍ͦ͒͘ ͙͘ ͔͔͊ͤͤ͘͟ ͔͍͙͔͒ͤͼ͙͔͞Σ ͦ͒ͤͦͫͤͦ ͍͔͔͔ͯͪͥ ͔͔ͤ͊͒͗ͤ͡ ͙ͨͦ͡ͼ͙͔ͫ͟͞ ͍͔ͯͨͪ͊ ˸̂˽-͊Σ ͙ͦͣ͟͞ ͔ͫ 
͍ͨͦͭͪΏ͔ͯ͞ ͒͊ ͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͔ͤͦ͟ ͦ͒ ͙͍͙ͪ͟;͙ͤͻ ͔͒͊͡ ͊ͦ͟ ;͊ͤ͡ ͎͙͍͔ͦͪ͊ͤͦ͊ͤ͘ ͙͙͔ͪͣͤ͊ͤ͟͡ ͎͔ͪͯͨΣ ͒͊ 
͙͔ͤ͞ ͦͫͯΏ͙͍͊ͤ ͊͘ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͔ͨͪͪ͒Σ ͙͍͙ͪ͟;ͤ͊ ͔͒͊͡ ͙͍ͨͪͦͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͙͍͙ͪ͟;ͤͦ 
͔͒ͦ͡ ͙ͨͪͣ͊ͥ͊ ͙͙͡ ͍͒͊͊ͥ͊ ͙ͣͭ͊Σ ͙͍͙ͪ͟;ͤͦ ͔͒ͦ͡ ͔͍͔ͨͪ͊ͪ ό͊͘ͻ͔͍ͭ ͔ͫ ͔ͣͦ͗ ͔͙ͨͦ͒ͤͭ ͔ͨͪͣ͊ ͔ͣͫͭͯ 
ͪͦΏ͔ͥ͊ ͙͙͡ ͔ͨͪͣ͊ ͔ͣͫͭͯ ͔͙͍͙ͨͪ͋͊͡΄ͭ͊ύΦ 
 
 ˨ͦ͊͘͟ ͔ͤ ͔ͣͦ͗ ͙͙͋ͭ ͙͙ͫͭ͊ͪ͞ ͦ͒ ͍͒͊ ͔͔ͣͫͼ͊ ͔ͨͪ ͍ͦͭ͊ͪ͊ͥ͊ ͨͦͤͯ͒͊  

 

͍̂ͫͦ͡ ͙͘ ;͡Φ трΦ ͫͭΦ мΦ ͭ͊;Φ пύ ˭͊ͦͤ͊͟ ς ˨ ͦ͊͘͟Υ 

 

 ͍͔͔͔̂ͪͥ ˽͔͔ͦͪͫ͟ ͍͔ͯͨͪ͊ ˸͙͙͍ͤͫͭ͊ͪͫͭ͊ ͺ͙͙ͤ͊ͤͫ͊͞ ͒͊ ͔͞ ͙͙͙ͣͪͦ͘ ͔͔͒ͦͫͨ͡ ͔͔ͨͦͪ͘ ͙ ͙͔͒ͦͨͪͤͦͫ 
͙ ͍͔͔͔ͯͪͥ ͔͔ͤ͊͒͗ͤ͡ ͍͔ͯͨͪ͊ ͔ͦ͊ͤ͟͡͡ ͍͔ͫ͊ͣͦͯͨͪ͊ ͒͊ ͔͞ ͙͙͙ͣͪͦ͘ ͍͔͔ͦ͋͊͘ ͨͦ ͍ͦͫͤͦͯ ͙͍͙ͦͪͤ͘ͻ 
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͙ͦ͊ͤ͟͡͡ͻ ͍͙͊ͤ͞ͻ ͙ͨͪͻͦ͒͊ ͙͙͡ ͍ͨͦͭͪ͒ͯ ˢ͎͔ͤͼ͙͔͞ ͊͘ ͙͍͙ͨͪ͊ͭ͊͘ͼ͙ͯ͞ ͒͊ ͔ͫ ͨͦͤͯΏ͊; ͙ͤ͊͊͘͡ ͯ ͨͦͫͭͯͨͯ͟ 
͙͍͙ͨͪ͊ͭ͊͘ͼ͙͔͞Φ  
 
 ˨ͦ͊͘͟ ͔ͤ ͔ͣͦ͗ ͙͙͋ͭ ͙͙ͫͭ͊ͪ͞ ͦ͒ ͍͒͊ ͔͔ͣͫͼ͊ ͔ͨͪ ͍ͦͭ͊ͪ͊ͥ͊ ͨͦͤͯ͒͊ 

 

͍̂ͫͦ͡ ͙͘ ;͡Φ трΦ ͫͭΦ мΦ ͭ͊;Φ 5ύ ˭͊ͦͤ͊͟ ς ͍͔͊͗ΐ ͍͊͒ͦͦ͘͡ ͊͊͘ ͍͔ͦ͋͊͊ͥ͢ ͔͙͒͊ͭͤͦͫͭ͡ ͔ͨͪͦͣͭ͊ ͤ͊ͪͦ;͙ͭͦ 
͙ͦͨ͊ͫͤͻ ͻ͔͙͙ͣ͊͊͟͡͞Σ ͙͒͊ͭ͘ ͊ͦ ͒ ͔ͫͭͪ͊ͤ ͔͙͙͒ͤ͞ͼ͊ ͔ͦ͊ͤ͟͡͡ ͍͔ͫ͊ͣͦͯͨͪ͊ ͙͙͡ ͎͔͊ͤͼ͙͊͞ ͊͘ ͻ͔͙͙͔ͣ͊͟͡͞. 

 

˨ͦ͊͘͟Υ 

 ˿͍͔ͭ͊͊ͥ͢ ͯ ͔ͨͪͦͣͭ ͻ͔͙͙ͣ͊͊͟͡͞ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͙͙ͨͪͦͨͫͣ͊ ˾˿ - ͔͒ͦ͊ͯ͘͟͞ ͔ͫ ͍͒ͦͦͦͣ͘͡ ͊͘ ͍͔ͦ͋͊͊ͥ͢ 
͔͙͒͊ͭͤͦͫͭ͡ ͔ͨͪͦͣͭ͊ ͤ͊ͪͦ;͙ͭͦ ͙ͦͨ͊ͫͤͻ ͻ͔͙͙ͣ͊͊͟͡͞Σ ͙͒͊ͭͦͣ͘ ͦ͒ ͔ͫͭͪ͊ͤ ͔͙͙͒ͤ͞ͼ͊ ͔ͦ͊ͤ͟͡͡ ͍͔ͫ͊ͣͦͯͨͪ͊ 
͙͙͡ ͎͔͊ͤͼ͙͊͞ ͊͘ ͻ͔͙͙͔ͣ͊͟͡͞. 

 
 ˮͣ͊ͯ͞ΐ͙ ͯ ͍͙͒ͯ ;͙͔͙ͥͤͼͯ ͒͊ ͔ͫ ͦ͒ лмΦ ͔͔ͫͨͭͣ͋ͪ͊ нлмоΦ ͎͙͔ͦ͒ͤΣ ͙͔͔ͨͪͣͥͯ͞ ˽͍͙͙ͪ͊ͤ͟͡ ͦ 
͙͙ͫ͊͒ͪ͗ͤ ˾͔͎͙ͫͭͪ͊ ͨͦͤͯΏ͊;͊ ͙ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ ͦ͊͟͞ ͔ͫ ͙ͨͦ͒ͤͦͫ ͯ͘ ͙͍ͨͪ͊ͯ͞ ͊͘ ͔͎͙ͪͫͭͪ͊ͼ͙ͯ͞ ͨͦͤͯΏ͊;͊ 
όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿άΣ ͋ͪͦ͞ трκмоύΣ ͙͡ͼ͊ ͦ͊͟͞ ͫͯ ͙ͯͨͫ͊ͤ͊ ͯ ˾͔͎͙ͫͭ͊ͪ ͨͦͤͯΏ͊;͊ ͙ͤͫͯ ͒ͯ͗ͤ͊ ͒͊ 
͙͙ͨͪͦͣ͟͡ ͨͦ͒ͤͦ΄͔ͥ͊ ͔ͨͦͤͯ͒ ͒ͦ͊ͯͯ͘͟͞ ͙͔ͫͨͯͥͤͦͫͭ ͍͔͙ͦ͋͊ͤ͘ͻ ͍ͯͫͦ͊͡ ͊͘ ͯ;͔΄ΐ͔ ͯ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ 
͍͔ͤ͊͋͊͟Σ ͙͔ͨͪͦͨͫ͊ͤ ;͊ͤͦͣ͡ трΦ ͍ͫͭ͊ мΦ ͭ͊;͊͟ мύΣ нύ ͙ пύ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟Φ  
 ˽ͦͤͯΏ͊; ͔ͣͦ͗ ͒͊ ͍͙͒ͦͫͭ͊ ͺ͙ͦͭͦͦͨͯ͟͞ ˾͔΄͔ͥ͊ ͦ ͙ͯͨͫͯ ͯ ͔͎͙ͪͫͭ͊ͪ ͨͦͤͯΏ͊;͊ ˢ˽˾-͊ ͙͙͡ ͒͊ ͤ͊ 
ͦ͋ͪ͊ͫͼͯ ͔ͨͦͤͯ͒ ͍͔͔ͤ͊͒ ͙͔͔ͤͭͪͤͭ ͔͊͒ͪͫͯ ͎͔͒ ˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ ͙͍ͪ͘΄͙ ͍͙ͯ͒ ͯ ͔͙ͭͪ͊͗ͤ ͨͦ͒͊ͭ͊͟ ͙͙͡ 
͒͊ ͫ͊;͙͙ͤ ͙͍͊ͯ͘͞ όͯ ͫͦ͋ͦ͒ͤͦ͡͞ ͺ͙ͦͪͣύ ͯ ͦͦ͟͞͞ ΐ͔ ͍͔͙ͤ͊ͫͭ ͙͔͔ͤͭͪͤͭ ͔͊͒ͪͫͯ ͎͔͒ ˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ 
͙͍ͪ͘΄͙ ͍͙ͯ͒ ͯ ͔͙ͭͪ͊͗ͤ ͨͦ͒͊ͭ͊͟Φ 
 ͙̂ͦͦ͟͟͡ ͙ͣ͊ ͦ͞΄ ͊͘ͻ͔͍͙ͭ͊ͤͻ ͒ͦ͊͊͘͟ ͙ͦ͟͞ ͫͯ ͍͊ͤͦ͞ ͙͒ͦͫͭͯͨͤ ͤ͊ ͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͊ͣ͊ ͔͙ͤ͊͒͗ͤ͡ͻ 
͎ͦͪ͊ͤ͊ ͨͦͤͯΏ͊; ͯ ͦ͋ͪ͊ͫͼͯ ͔ͨͦͤͯ͒ ͣͦͪ͊ ͒͊ ͍͔͔ͤ͊͒ ͙͔͔ͤͭͪͤͭ ͔͊͒ͪͫͯ ͎͔͒ ˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ ͙͍ͪ͘΄͙ 
͍͙ͯ͒ ͯ ͔͙ͭͪ͊͗ͤ ͨͦ͒͊ͭ͊͟ ͙͙͡ ͒͊ ͫ͊;͙͙ͤ ͙͍͊ͯ͘͞ όͯ ͫͦ͋ͦ͒ͤͦ͡͞ ͺ͙ͦͪͣύ ͯ ͦͦ͟͞͞ ΐ͔ ͍͔͙ͤ͊ͫͭ ͙͔͔ͤͭͪͤͭ ͔͊͒ͪͫͯ 
͎͔͒ ˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ ͙͍ͪ͘΄͙ ͍͙ͯ͒ ͯ ͔͙ͭͪ͊͗ͤ ͨͦ͒͊ͭ͊͟ 
 
 ̂ͫ ͍ͦ͡ ͙͘ ;͊ͤ͊͡ трΦ ͍ͫͭ͊ н. ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ ͨͦͤͯΏ͊; ͔͒ͦ͊ͯ͘͟͞ ͙ͨͫ͊ͤͦͣ ˮ͍͊ͦͣ͘͞ ͒͊ͭͦͣ 
ͨͦ͒ ͨͯͤͦͣ ͣͦͪ͊ͤͦͣ͡Σ ͔͙ͣ͊ͭͪ͊ͤͦͣ͞͡ ͙ ͙͍͙ͪ͟;ͤͦͣ ͎͍ͦ͒ͦͦͪͤͦ΄ΐͯ ͙ ͙ͫͭ͊ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ͍͔ͦ 
˴͔ͦͤͯͪͫͤ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞Φ 
 
 ˮ͔ͫͨͯͥͤͦͫͭ ͙͒ͦ͒͊ͭͤͻ ͍ͯͫͦ͊͡ ͊͘ ͯ;͔΄ΐ͔ ͯ ͨͦͫͭͯͨͯ͟ ͔͔͔ͨͪ͒ͣͭͤ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Σ ͨͦͤͯΏ͊; ͔͒ͦ͊ͯ͘͟͞ 
͍͔͒ͦͫͭ͊͊ͥͣ͢ ͔͔ͫ͒͡ΐ͙ͻ ͒ ͦ͊͊͘͟Υ 
 ˹͔ͦͨͻͦ͒͊ͤ ͺ͙͙͙ͤ͊ͤͫͫ͟͞ ͊ͨ͊͟ͼ͙͔ͭͭ ͔͒ͦ͊ͯ͘͟͞ ͔ͫ ͍͔͒ͦͫͭ͊͊ͥͣ͢ ˽͍͔ͦͭͪ͒ ˹͔͊ͪͦ͒ͤ ͔͋͊ͤ͟ ˿͙͔ͪ͋͞ ͦ 
͋ͪͦͯ͞ ͒͊ͤ͊ ͔͙͍͙͙ͤ͒ͤͦͫͭ͟͡ ͊͘ ͊͘ͻ͔͍͙ͭ͊ͤ ͔͙ͨͪͦ͒. ˽ͦͤͯΏ͊; ͔ͣͦ͗ ͙͔ͫͨͯͥͤͦͫͭ ͍͎ͦͦ ͍ͯͫͦ͊͡ ͙͒ͦ͊͊ͭ͘͟ ͙ 
͙͍͊ͦ͘͞  ͣόͯ ͫͦ͋ͦ͒ͤͦ͡͞ ͺ͙ͦͪͣύ ͯ ͦͦ͟͞͞ ΐ͔ ͍͔͙ͤ͊ͫͭ ͙͔͔ͤͭͪͤͭ ͔͊͒ͪͫͯ ͎͔͒ ˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ ͙͍ͪ͘΄͙ ͍͙ͯ͒ 
ͯ ͔͙ͭͪ͊͗ͤ ͨͦ͒͊ͭ͊͟ ͙͙͡ ͯ ͦ͋ͪ͊ͫͼͯ ͔ͨͦͤͯ͒ ͔ͣͦ͗ ͤ͊ ͊͘ ͭͦ ͔͍͙ͨͪ͒Ώ͔ͤͦ ͔ͣͫͭͦ ͙͙ͯͨͫ͊ͭ ͙͔͔ͤͭͪͤͭ ͔͊͒ͪͫͯ 
͎͔͒ ˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ ͙͍ͪ͘΄͙ ͍͙ͯ͒ ͯ ͔͙ͭͪ͊͗ͤ ͨͦ͒͊ͭ͊͟. 
 ˹͔ͦͨͻͦ͒͊ͤ ͔ͭͻ͙ͤ;͙͟ ͊ͨ͊͟ͼ͙͔ͭͭ ͔͒ͦ͊ͯ͘͟͞ ͔ͫ ͍͔͒ͦͫͭ͊͊ͥͣ͢ ͙͍ͦ͒͘ ͊ ͫ͊ ;͙ͭ͊;͊ ͫ͊ͦ͋ͪ͊ΐ͊ͤ͞ ͔
͒ͦ ͍ͦ͘͡ ͔͙͙͡ ͙͔ͦͨ͟͞ ͎ͯƻ͍ƻͪŀ ƻ ͘ŀͯͨͯ͟ ͫ ͙͍͊ͦ͒ͦ͘  ͣͫ͊ ;͙ͭ͊;͊ ͫ͊ͦ͋ͪ͊ΐ͔͊ͤ͞ ͍͔͒ͦͦ͘͡ ͙͙͡ ͎ͯƻ͍ƻͪŀ ƻ 
͙͙͎ͤͯ͘͡ ͘ ͊ ͍͙ͦͦ͘͡ ͯ ͙ͦͦ͟͟͡ ͙͙ͫͭ ͙͙ͦͪͫͭ͟ ͨͦ ͭͦͣ ͍ͦͫͤͦͯ ͫ ͊ ͙͍ͦ͒ͦ͘  ͣͫ ͊ ;͙ͭ͊;͊ ͫ͊ͦ͋ͪ͊ΐ͔͊ͤ͞ ͍͔͒ͦͦ͘͡.  
 ˹͔ͦͨͻͦ͒͊ͤ ͍͙͊͒ͪͦͫ͟͟ ͊ͨ͊͟ͼ͙͔ͭͭ ͊͘ ͙͔ͨ͊ͪͭ͞ мΣ н ͙ о ͔͒ͦ͊ͯ͘͟͞ ͔ͫ ͍͔͒ͦͫͭ͊͊ͥͣ͢ ͺ͙ͦͭͦͦͨ͊͟͞ 
͎͍ͯͦͦͪ͊ ͦ ͪ͊͒ͯΣ ͙͒ͨͦͣ͊͡ ͦ ͔ͫͭ;͔ͤͦͣ ͍ͦ͋ͪ͊ͦ͊ͥͯ͘ ͙ ˸ ͦ͋ͪ͊͊͘ͼ͊Σ ͒ͦ͟ ͔ͫ ͊͘ ͙͔ͨ͊ͪͭ͞ м ͙ н ͊ͦ͟ ͒ͦ͊͘͟ 
͙͔͙ͫͨͯͥͤͦͫͭ ͍͎ͦͦ ͍ͯͫͦ͊͡ ͊͘ ͍͔͙ͫ͊ͭͤ͊͟ ͊͘ ͻ͔͙͙͔ͣ͊͟͡͞ ͙͔ͨͪ͊͗͡ ͙ ͺ͙ͦͭͦͦͨ͟͞ ͎͍͊̂ͦͦͪ͊ ͫ͊ ͍͔͊͗ΐ͙ͣ 
͔͙ͫͪͭͺ͙͊ͭͦͣ͟ ͊͘ ͍͔͙ͫ͊ͭͤ͊͟ ͊͘ ͻ͔͙͙͔ͣ͊͟͡͞Φ 
 ˹͔ͦͨͻͦ͒͊ͤ ͨͦͫͦ͡ ͍͙ͤ ͟ ͊ͨ͊ͼ͙͔ͭͭ ͊͘ ͙͔ͨ͊ͪͭ͞ м ͙ н ͒ ͔ͦ͊ͯ͘͟͞ ͔ͫ ͍͔͒ͦͫͭ͊͊ͥͣ͢  

- ͺ͙ͦͭͦͦͨ͟͞ ͔˾͔΄͔ͥ ͔͎͊ͤ͊͒͗ͤͦ͡ ˸͙͙͍ͤͫͭ͊ͪͫͭ͊ ͦ ͙͍͒͊͊ͥͯ͘ ͍͔͊͗ΐ͔ ͙͔͎͔ͤͭͪ͊ͤ͡ ͍͔͒ͦͦ͘͡ ͊͘ 
͔ͫ͊ͯͨ͊ͥ͟͢ ͙ ͭͪ͊ͤͫͨͦͪͭ ͎ͦͨ͊ͫͤͦ ͙ ͔͎ͤͦͨ͊ͫͤͦ ͦͭͨ͊͒͊ ͤ͊ ͔͙͙͙ͭͪͭͦͪ͞ ˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞ (͔ͤ͊ͣ͊ͥ͞ ͊͘ 
͔͔ͫ͒͡ΐ͙ ͙͔͙ͤ͒ͫͤ͟ ͋ͪͦ͞ мр 01 10*ύ ͙͙͡ ͍͔͒ͦͫͭ͊͊ͥͣ͢ ͺ͙͔ͦͭͦͦͨ͟͞ ͍͔͊͗ΐ͔ ͎͎͍ͯͦͦͪ ͊ͫ͊ ͍ͦ͊͡΄ΐ͔ͤͦͣ  
ͯ͟ΐͣͦ ͊͘ ͔͙͔ͨͪͯͣ͊ͥ͘ ͎͊ͣ͋͊͊͗ͤͦ͡ ͦͭͨ͊͒͊ ͦ͊͟͞ ͍͍͊͒ͦͦ͊͊͘͢ ͔͙ͭͪ͊͗ͤ ͙͒ͦ͒͊ͭͤ ͍ͯͫͦ͡ ͊ͦ͟ ͙ ͺ͙͔ͦͭͦͦͨ͟͞ 
˾͔΄͔ͥ͊ ͔͎ͤ͊͒͗ͤͦ͡ ˸͙͙͍ͤͫͭ͊ͪͫͭ͊ ͦ ͙͍͒͊͊ͥͯ͘ ͍͔͊͗ΐ͔ ͙͔͎͔ͤͭͪ͊ͤ͡ ͍͔͒ͦͦ͘͡ ͊͘ ͔ͫ͊ͯͨ͊ͥ͟͢ ͙ ͭͪ͊ͤͫͨͦͪͭ 
͎ͦͨ͊ͫͤͦ ͙ ͔͎ͤͦͨ͊ͫͤͦ ͦͭͨ͊͒͊ ͤ͊ ͔͙͙͙ͭͪͭͦͪ͞ ˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞ ό͔ͤ͊ͣ͊ͥ͞ ͊͘ ͔͔ͫ͒͡ΐ͙ ͙͔͙ͤ͒ͫͤ͟ ͋ͪͦ͞        
15 01 10*ύ ͊͘ ͯ͟ΐͯ ͫ͊ ͦͦͣ͟͞ ͔͞ ͍ͭ͊͊͟ ͎͍ͯͦͦͪ ͊ͯ͘͟͢;͔ͤ; 
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- ͺ͙͔ͦͭͦͦͨ͟͞ ͍a e͗ΐ͔  ͎ e͙ͫͪͭͺ͙͟aͭ͊ a͘ ͙ͫͫͭe  ͣ eͣ aͤͽ eͣͤaͭ ͟a͍͙ͭ͡e oͭ  ͣ ͙͒͘a  ͭ  ͯ ͫ͟͡a͒ ͯ aͫ 
ͫaͭͤ a͒ͪo͒  ͣISO 9001:2008, ͘a ͨ oͤͯΏa;a. 
 
 ˮ͔ͫͨͯͥͤͦͫͭ ͙͒ͦ͒͊ͭͤͻ ͍ͯͫͦ͊͡ ͊͘ ͯ;͔΄ΐ͔ ͯ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Σ ͍ͨͪ͊ͤͦ ͙͡ͼ͔Σ ͔͔͙ͨͪ͒ͯͭͤ͘͟ ͙ 
ͺ͙͙͘;ͦ͟ ͙͡ͼ͔ ͊ͦ͟ ͨͦͤͯΏ͊; ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͔͒ͦ͊ͯ͘͟͞ ͔͊͒ͤͦ͘͞ ͫ͊ ͙ͦͫͭ͊ͣ͡ ͨͦͤͯΏ͊;͙ͣ͊ ͙͘ ͎͔ͪͯͨ 
ͨͦͤͯΏ͊;͊Σ ͭ͞Φ ͔͒ͦ͒͊ͭͤ ͍͔ͯͫͦ͡ ͨͦͤͯΏ͊;͙ ͯ ͔͙͊͒ͤ͘͞;ͦ͟͞ ͙ͨͦͤͯ͒ ͙͍ͫͨͯͥ͊͊ͯ͞ ͔͊͒ͤͦ͘͞Φ 
 
 ˨ƻ͟ŀ͙͘ ƻ ͙ͫͨͯͥŜͤƻ͙ͫͭ ͯͫ͡ƻ͍ŀ ͣƻ͎ͯ ͫŜ ͒ƻͫͭŀ͍͢ŀ͙ͭ ͯ ͤŜƻ͍ŜͪŜ͙ͤͣ ͟ƻ͙ͨƧŀͣŀΣ ŀ ͤŀͪͯ;͙͡ŀͼ ͣƻ͗Ŝ 
ͨͪŜ ͒ƻͤƻ΄Ŝͥŀ ƻ͒ͯ͟͡Ŝ ƻ ͒ƻ͒Ŝ͙͡ ͎ͯƻ͍ƻͪŀΣ ͘ŀͻͭŜ͍ŀ͙ͭ ƻ͒ ͨƻͤͯΏŀ;ŀΣ ;͙Ƨŀ ƧŜ ͨƻͤͯ͒ŀ ͤŀ ƻͫͤƻ͍ͯ ͙͍͘Ŝ΄ͭŀƧŀ 
͟ƻ͙͙ͣͫƧŜ ͘ŀ Ƨŀ͍ͤͯ ͤŀ͋ŀ͍ͯ͟ ƻͼŜͥŜͤŀ ͟ŀƻ ͤŀƧͨƻ͍ƻ͙ͤ͢ƧŀΣ ͒ŀ ͒ƻͫͭŀ͍͙ ͤŀ ͍͙ͯ͒ ƻ͙͎͙ͪͤŀ͡ ͙͙͡ ƻ͍ŜͪŜͤͯ 
͟ƻ͙ͨƧͯ ͍͙ͫͻ ͙͙͡ ͨƻƧŜ͙͙͒ͤͻ ͒ƻ͟ŀ͘ŀΦ  

ˢͦ͟ ͨͦͤͯΏ͊; ͯ ͍͔ͦͫͭ͊ͤͦͣ͢Σ ͙͔͔ͨͪͣͪͤͦͣ ͪͦͯ͟ ͙ͦ͟͞ ͔ͤ ͔ͣͦ͗ ͙͙͋ͭ ͪ͊͟ΐ͙ ͦ͒ ͔ͨͭ ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ 
ͯͨͯΐ͙͍͊ͥ͊ ͊͘ͻ͔͍ͭ͊ ͊͘ ͍͔͒ͦͫͭ͊͊ͥ͢ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞Σ ͔ͤ ͍͙͒ͦͫͭ͊ ͤ͊ ͍͙ͯ͒ ͙͎͙ͦͪͤ͊͡ ͙͙͡ ͍͔͔ͦͪͤͯ ͙ͦͨͯ͟͞ 
͔ͭͪ͊͗ ͙ͤͻ ͒ͦ͊͊͘͟Σ ͤ͊ͪͯ;͙͊͡ͼ ΐ͔ ͔͎͍ͥͦͯ ͨͦͤͯ͒ͯ ͙͙ͦ͒͋ͭ ͊ͦ͟ ͔͙ͤͨͪͻ͍͙͍͊ͭͯ͢Φ 

˽ͦͤͯΏ͊; ͙͔ͤ͞ ͒ͯ͗͊ͤ ͒͊ ͍͒ͦͫͭ͊͊͢ ͤ͊ ͍͙ͯ͒ ͔͒ͦ͊͘͟ ͙ͦ͟͞ ͫͯ ͍͊ͤͦ͞ ͙͒ͦͫͭͯͨͤ ͤ͊ ͙͔͔ͤͭͪͤͭ 
͙ͫͭͪ͊ͤͼ͊ͣ͊ ͔͙ͤ͊͒͗ͤ͡ͻ ͎ͦͪ͊ͤ͊Φ 

˹ŀͪͯ;͙͡ŀͼ ͤŜ ͣƻ͗Ŝ ƻ͙͙͒͋ͭ ͟ŀƻ ͤŜ͙ͨͪͻ͍ŀ͙͍ͭͯ͢Σ ͨƻͤͯ͒ͯ ͘ŀͭƻ ΄ͭƻ ͤŜ ͫŀ͙͒ͪ͗ ͒ƻ͟ŀ͘ ƻ͒ͪŜΏŜͤ 
ƻ͍͙ͣ ͘ŀ͟ƻͤƻͣ ͙͙͡ ͟ƻͤͯͪͫͤ͟ƻͣ ͒ƻͯͣ͟Ŝͤͭŀͼ͙ƧƻͣΣ ŀ͟ƻ ƧŜ ͨƻͤͯΏŀ;Σ ͤŀ͍Ŝƻ ͯ ͨƻ͙ͤͯ͒ ͙ͤͭŜͪͤŜͭ ͫͭͪŀ͙ͤͼͯ ͤŀ 
͟ƻƧƻƧ ͫͯ ͭͪŀ͗Ŝ͙ͤ ͨƻ͒ŀͼ͙ Ƨŀ͍ͤƻ ͒ƻ͙ͫͭͯͨͤΦ  

̂͟ƻ͙͟͡ƻ ƧŜ ͒ƻ͟ŀ͘ ƻ ͙ͫͨͯͥŜͤƻ͙ͫͭ ͯͫ͡ƻ͍ŀ Ŝ͡Ŝͭͪ͟ƻ͙ͤͫ͟ ͒ƻͯͣ͟ŜͤͭΣ ͨƻͤͯΏŀ; ͒ƻͫͭŀ͍͢ŀ ͟ƻ͙ͨƧͯ 
Ŝ͡Ŝͭͪ͟ƻͤͫ͟ƻ͎ ͒ƻͯͣ͟Ŝͤͭŀ ͯ ͙ͨͫŀͤƻͣ ƻ͙͋ͯ͟͡Σ ͯ ͫ͟͡ŀ͒ͯ ͫŀ ͘ŀ͟ƻͤƻͣ ͟ƻƧ͙ͣ ͫŜ ͯͪŜΏͯƧŜ Ŝ͡Ŝͭͪ͟ƻ͙ͤͫ͟ 
͒ƻͯͣ͟ŜͤͭΣ ƻ͙ͫͣ ͯ͟ƻ͙͟͡ƻ ͨƻ͒ͤƻ͙ͫ Ŝ͡Ŝͭͪ͟ƻͤͫͯ͟ ͨƻͤͯ͒ͯ ͟ŀ͒ŀ ͫŜ ͒ƻ͟ŀ͘ ͒ƻͫͭŀ͍͢ŀ ͯ ͙͍͘ƻͪͤƻͣ 
Ŝ͡Ŝͭͪ͟ƻͤͫ͟ƻͣ ƻ͙͋ͯ͟͡Φ  

!͟ƻ ͨƻͤͯΏŀ; ͙ͣŀ ͫŜ͙͒΄ͭŜ ͯ ͎͒ͪͯƻƧ ͒ͪ͗ŀ͍͙Σ ͤŀͪͯ;͙͡ŀͼ ͣƻ͗Ŝ ͒ŀ ͨͪƻ͍Ŝ͙ͪ ͒ŀ ͙͡ ͫͯ ͒ƻͯͣ͟Ŝ͙ͤͭ 
͟ƻƧ͙ͣŀ ͨƻͤͯΏŀ; ͒ƻ͟ŀͯ͘ƧŜ ͙ͫͨͯͥŜͤƻͫͭ ͭͪŀ͗Ŝ͙ͤͻ ͯͫ͡ƻ͍ŀ ͙͒͘ŀ͙ͭ ƻ͒ ͫͭͪŀͤŜ ͤŀ͒͡Ŝ͙͗ͤͻ ƻ͎ͪŀͤŀ ͭŜ ͒ͪ͗ŀ͍ŜΦ  

!͟ƻ ͨƻͤͯΏŀ; ͙ͤƧŜ ͣƻ͎ŀƻ ͒ŀ ͙ͨͪ͋ŀ͍͙ ͭͪŀ͗Ŝͤŀ ͒ƻͯͣ͟Ŝͤͭŀ ͯ ͪƻͯ͟ ͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ ͨƻͤͯ͒ŜΣ ͋͘ƻ͎ 
ͭƻ͎ŀ ΄ͭƻ ƻͤŀ ͒ƻ ͭͪŜͤͯͭ͟ŀ ͨƻ͒ͤƻ΄Ŝͥŀ ͨƻͤͯ͒Ŝ ͙ͤͫͯ ͣƻ͎͡ŀ ͙͙͋ͭ ͙͒͘ŀͭŀ ͨƻ ͨͪƻ͙͙ͨͫͣŀ ͒ͪ͗ŀ͍Ŝ ͯ ͟ƻƧƻƧ 
ͨƻͤͯΏŀ; ͙ͣŀ ͫŜ͙͒΄ͭŜ ͙ ͯ͟ƻ͙͟͡ƻ ͯ͘ ͨƻͤͯ͒ͯ ͙ͨͪ͡ƻ͙͗ ƻ͎͒ƻ͍ŀͪŀƧͯΐ͙ ͒ƻ͟ŀ͘ ͘ŀ ͭƻΣ ͤŀͪͯ;͙͡ŀͼ ΐŜ 
͒ƻ͍͘ƻ͙͙ͭ͡ ͨƻͤͯΏŀ;ͯ ͒ŀ ͤŀͤ͟ŀ͒ͤƻ ͒ƻͫͭŀ͍͙ ͭͪŀ͗Ŝͤŀ ͒ƻͯͣ͟Ŝͤͭŀ ͯ ͙ͨͪͣŜͪŜͤƻͣ ͪƻͯ͟Φ  

!͟ƻ ͫŜ ͯ ͒ͪ͗ŀ͍͙ ͯ ͟ƻƧƻƧ ͨƻͤͯΏŀ; ͙ͣŀ ͫŜ͙͒΄ͭŜ ͤŜ ͙͒͘ŀƧͯ ͒ƻ͟ŀ͙͘ ͙͘ ;͡ŀͤŀ ттΦ ˭͊ͦͤ͟ ͊ ͦ ͍͙͊ͤͣ͞ 
͍ͤ͊͋͊͊ͣ͊͟Σ ͨƻͤͯΏŀ; ͣƻ͗ŜΣ ͯͣŜͫͭƻ ͒ƻ͟ŀ͘ŀΣ ͙ͨͪ͡ƻ͙͙͗ͭ ͍ͫƻƧͯ ͙ͨͫŀͤͯ ͙͘Ƨŀ͍ͯΣ ͒ŀͭͯ ͨƻ͒ ͙͍͙ͪ͟;ͤƻͣ ͙ 
ͣŀͭŜ͙ͪƧŀͤ͡ƻͣ ƻ͎͒ƻ͍ƻͪͤƻ΄ΐͯ ƻ͍ŜͪŜͤͯ ͨͪŜ͒ ͙ͫͯ͒ͫͣ͟ ͙͙͡ ͯͨͪŀ͍͙ͤͣ ƻ͎ͪŀͤƻͣΣ Ƨŀ͍͙ͤͣ ͋Ŝ͡Ŝ͙͗ͤ͟ƻͣ ͙͙͡ 
͎͙͒ͪͯͣ ͤŀ͒͡Ŝ͙͗ͤͣ ƻ͎ͪŀͤƻͣ ͭŜ ͒ͪ͗ŀ͍ŜΦ 

˽ͦͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͤ͊ͪͯ;͙ͦͼͯΣ ͤ͊ ͔͎͍ͥͦ ͊͘ͻ͔͍ͭΣ ͎ͦͣͦͯΐ͙ ͙ͨͪͫͭͯͨ ͦ͒͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͙ͪ͊͒ 
͍ͯͭͪΏ͙͍͊ͥ͊ ͙͔͙ͫͨͯͥͤͦͫͭ ͍ͯͫͦ͊͡Φ 

˽ͦͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͔͋͘ ͎ͦ͒͊͊ͥ͊͡ ͙͔ͨͫͣͤͦ ͍͔͙ͦ͋͊ͫͭ ͤ͊ͪͯ;͙ͦͼ͊ ͦ ͙͋ͦ͡ ͦͦ͟͞͞ ͔͙ͨͪͦͣͤ ͯ ͍͔͙͘ 
ͫ͊ ͙͔ͫͨͯͥͤͦ΄ΐͯ ͍ͯͫͦ͊͡ ͙͘ ͨͦͫͭͯͨ͊͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͙ͤ͊ͫͭͯͨ ͒ͦ ͒ͦͤͦ΄͔ͥ͊ ͔ͦ͒ͯ͟͡ ͦ ͔͙͒ͦ͒͡ 
͎͍ͯͦͦͪ͊Σ ͦ͒ͤͦͫͤͦ ͊ͯ͘͟͢;͔ͥ͊ ͎͍ͯͦͦͪ͊Σ ͦ͒ͤͦͫͤͦ ͭͦͦͣ͟ ͍͔͊͗ͥ͊ ͎͍ͯͦͦͪ͊ ͦ ͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙ ͙ ͒͊ ͔͞ 
͔͔͒ͦͯͣͤͭͯ͟͞ ͤ͊ ͙ͨͪͦͨͫ͊ͤ ͤ͊;͙ͤΦ 
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рΦ ̂˽̂́˿́ˤ˻ ˽˻˹̂̓ˢ̉ˮ˸ ˢ ˴ˢ˴˻ ˨ˢ ˿ˢ̉ˮ˹ ˩ ˽˻˹̂˨̂ 

 
͍̂ͨͯͭͫͭͦ ͨͦͤͯΏ͊;͙ͣ͊ ͊ͦ͟͟ ͒͊ ͫ͊;͙͔ͤ ͨͦͤͯ͒ͯ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ͍ͯͨͯͭͫͭͦύ ͙ͫ͊͒ͪ͗ ͔͔ͫ͒͡ΐ͔ 

͔ͨͦ͒͊ͭ͟ ͦ ͊͘ͻ͔͍͙ͭͣ͊ ͤ͊ͪͯ;͙ͦͼ͊ ͯ ͎͔ͨͦ͒ͯ͡ ͙͔ͫ͊͒ͪ͗ͤ ͔ͨͦͤͯ͒Σ ͊ͦ͟ ͙ ͍͔ͯͫͦ͡ ͨͦ͒ ͙ͦͣ͊͟͞ ͔ͫ ͍͙ͫͨͪͦͦ͒ 
ͨͦͫͭͯͨ͊͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Φ 
 

рΦмΦ ˽˻˨ˢ̇ˮ ˻ ˳˩˭ˮ˴̂ 
 

˽ͦͤͯ͒͊ ͣͦͪ͊ ͙͙͋ͭ ͫ͊;͙͔ͥͤ͊ ͤ͊ ͫͪͨͫͦͣ͟ ͔͙ͯ͘͟͞Φ ˽ͦͤͯΏ͊; ͔ͣͦ͗ ͒͊ ͙͙ͨͪͦ͗͡ ͔͒ͦ ͔ͨͦͤͯ͒ ͙ͦ͟͞ ͔ͫ 
͙ͦ͒ͤͦͫ ͤ͊ ͔ͭͻ͙ͤ;͔͟ ͔͙͙͔͊ͪ͊ͭͪͫͭ͟͟͟Σ ͍͙͔͊ͭͭ͟͡ ͙ ͔ͭͻ͙ͤ;ͯ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞ ͙ ͤ͊ ͔͎͔ͤͫͦͣ͟͡ ͔͙ͯ͘͟͞Φ 
͙̂ͦͦ͟͟͡ ˹͊ͪͯ;͙͊͡ͼ ͯ ͭͦͯ͟ ͫͭͪͯ;͔ͤ ͦͼ͔͔ͤ ͨͦͤͯ͒͊ ͍͙ͯͭͪ͒ ͒͊ ͙͋ ͭ͊͞ ͔͒ͦ ͔ͭͪ͋͊ͦ͡ ͒͊ ͔͋ͯ͒ ͔͍͔͔ͨͪ͒ͤ ͤ͊ 
͙ͫͪͨͫ͟ ͔͙͘͟͞Σ ͔͙ͦ͒ͪ͒ΐ͔ ͨͦͤͯΏ͊;ͯ ͪͦ͟ ͯ ͔ͦͣ͟ ͔͞ ͒ͯ͗͊ͤ ͒͊ ͙͍ͪ͘΄͙ ͔͍ͨͪͦ͒ ͎ͭͦ ͔͒͊͡ ͔ͨͦͤͯ͒Φ ˽͔͍ͪͦ͒ 
ͣͦͪ͊ ͙͙͋ͭ ͍͔͔ͦͪͤ ͦ͒ ͔ͫͭͪ͊ͤ ͎ͫͯ͒ͫͦ͟ ͭͯͣ͊;͊Φ ̂ ͫͯ͡;͊ͯ͞ ͫͨͦͪ͊Σ ͔͔͍ͪ͊ͤͭͤ͊͡ ͔͞ ͍͔͙ͪ͊͘͞ ͔ͦͤͯͪͫͤ͟͟ 
͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͤ͊ ͫͪͨͫͦͣ͟ ͔͙ͯ͘͟͞Φ 
 

5.2. ˹ ˢ̉ˮ˹ ˽˻˨˹˻̊˩˺ˢ ˽˻˹̂˨˩  
 

˽ͦͤͯΏ͊; ͔ͣͦ͗ ͊͘ ͔͒ͤͯ͞ ͙ͨ͊ͪͭͯ͞ ͒͊ ͔͔ͨͦ͒ͤͫ ͫ͊ͣͦ ͔͒ͤͯ͞ ͨͦͤͯ͒ͯΦ 
˽ͦͤͯΏ͊; ͔ͣͦ͗ ͒͊ ͔͔ͨͦ͒ͤͫ ͨͦͤͯ͒ͯ ͊͘ ͔͒ͤͯ͞ ͙͙͡ ͍͙΄͔ ͙ͨ͊ͪͭ͊͞Φ 

 ˽ͦͤͯ͒͊ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͯ ͙ͨͫ͊ͤͦͣ ͙ͦ͋ͯ͟͡Σ ͯ ͔͒ͤͦͣ͞ ͙͔ͨͪͣͪͯ͟Σ ͤ͊ ͦ͋ͪ͊ͫͼͯ ͙͘ ˴͔ͦͤͯͪͫͤ͟ 
͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͙ ͣͦͪ͊ ͙͙͋ͭ ͊ͫͤ͊͞ ͙ ͔͍͙͔ͤ͒ͦͫͣͫͤ͊͡Σ ;͙ͭͦ͟ ͔ͨͦͨͯͥͤ͊ - ͦͭͯ͟ͼ͊ͤ͊ ͙͙͡ ͙ͤ͊ͨͫ͊ͤ͊ 
͔͙͙͍͙ͤͦ͋ͪͫͣ ͙ͣ͊ͫͭͦͣ͡Σ ͍͔͔ͦͪͤ͊ ͙ ͙ͨͦͭͨͫ͊ͤ͊ ͦ͒ ͔ͫͭͪ͊ͤ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ͨͦͤͯΏ͊;͊Φ 

˽ͦͤͯΏ͊; ͙ͨͦ͒ͤͦͫ ͨͦͤͯ͒ͯ ͯ ͍͔͊ͭͦͪͤͦ͘͞ ͍͔͙ͦͪͭ͟ ͙͙͡ ͙͙ͯͭ͟͞Σ ͍͔͊ͭͦͪͤͯ͘ ͤ͊ ͤ͊;͙ͤ ͒͊ ͔ͫ ͙͙ͨͪͦͣ͟͡ 
͍ͦͭͪ͊͊ͥ͊ ͨͦͤͯ͒͊ ͔ͣͦ͗ ͫ͊ ͙͎ͫͯͪͤͦ΄ΐͯ ͍͙͙ͯͭͪ͒ͭ ͒͊ ͔ͫ ͍͙ͨͪ ͨͯͭ ͍ͦͭ͊ͪ͊Φ 

˽ͦͤͯ͒͊ ͔ͫ ͍ͫ͊ͫͭ͊͊͢ ͭ͊ͦ͟ ΄ͭͦ ͨͦͤͯΏ͊; ͙͔ͯͨͫͯ͞ ͔͔ͭͪ͊͗ͤ ͔ͨͦ͒͊ͭ͟ ͯ ͦ͋ͪ͊ͫͼ͔ ͙ͦ͟͞ ͫͯ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ 
˴͔ͦͤͯͪͫͤ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞Φ 

˽͔ͦ͗ͤͦ͢ ͔͞ ͒͊ ͍͙ͫ ͔͙͒ͦͯͣͤͭ͟ ͔͙ͨͦ͒ͤͭ ͯ͘ ͨͦͤͯ͒ͯ ͋ͯ͒ͯ ͍͔͙ͨͦ͊ͤ͘ ͭͪ͊ͦͣ͟ ς ͫ ͙ͨͪ͊ͦͣ͡Φ 
 ˹͊;͙ͤ ͨͦ͒ͤͦ΄͔ͥ͊ ͨͦͤͯ͒͊ ͙ ͪͦ͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊Υ 

˽͔ͦͤͯ͒ ͫ͊ ͙ͨͪͨ͊͒͊ͯ͞ΐͦͣ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͦͣ͞ ͔ͫ ͔ͨͦ͒ͤͦͫ ͯ ͍͔͊ͭͦͪͤͦ͘͞ ͍͔͙ͦͪͭ͟ ͙͙͡ ͙͙ͯͭ͟͞ ͤ͊ 
͔͊͒ͪͫͯ ͤ͊ͪͯ;͙ͦͼ͊ ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘Σ 
͋ͪͦ͞ мΣ ͫ͊ ͍͔ͦ͋͊ͤͦͣ͘ ͤ͊ͤ͊ͦͣ͘͟ ͤ͊ ͙͡ͼͯ ͍͔͔ͦͪͭ͟ ͦͦ͟͞͞ ͔͞ ͤ͊ ͔ͨͪ͒ͥͦ͞ ͙ͫͭͪ͊ͤ ͙ͤ͊ͨͫ͊ͤ ͔ͭͫͭ͟Υ α˽ͦͤͯ͒͊ ς 
͔ͤ ͍͙ͦͭ͊ͪ͊ͭ ς ˹͍͊͋͊͊͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩2/16, ͙ͨ͊ͪͭ͊͞ ͋ͪͦ͞ ψψψψψψψάΣ 
ͨͦ΄ͭͦͣ ͙͙͡ ͙͡;ͤͦ ͔ͨͪͦ͟ ͙͙ͨͫ͊ͪͤͼ͔ ό͊ͤ͟ͼ͔͙͊ͪ͊͡͞ ͋ͪΦ мо ˿ͭ͊ͪ͊ ͎ͪ͊͒͊͘ύΦ ˹͊ ͔ͨͦ͡Ώ͙͙ͤ ͍͔͔ͦͪͭ͟ 
͍͔ͦ͋͊ͤͦ͘ ͍͔͙ͤ͊ͫͭ ͙͍ͤ͊͘ ͙ ͔͊͒ͪͫ ͯͨͦͤͯΏ͊;͊Σ ͋ͪͦ͞ ͔͔ͭ͡ͺͦͤ͊ ͊ͦ͟ ͙ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ ͙͡ͼ͊ ͊͘ ͦͤͭ͊ͭ͟͟Φ ̂ 
ͫͯ͡;͊ͯ͞ ͒͊ ͨͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫ ͎ͪͯͨ͊ ͨͦͤͯΏ͊;͊Σ ͤ͊ ͔ͨͦ͡Ώ͙͙ͤ ͍͔͔ͦͪͭ͟ ͔͞ ͔ͨͦͭͪ͋ͤͦ ͤ͊ͤ͊͘;͙͙ͭ ͒͊ ͔ͫ ͙ͪ͊͒ ͦ 
͎͙ͪͯͨ ͨͦͤͯΏ͊;͊ ͙ ͍͔͙ͤ͊ͫͭ ͙͍͔ͤ͊͘ ͙ ͔͊͒ͪͫͯ ͍͙ͫͻ ͯ;͔͙ͫͤ͊͟ ͯ ͔͙͊͒ͤ͘͞;ͦ͟͞ ͙ͨͦͤͯ͒Σ ͋ͪͦ͞ ͔͔ͭ͡ͺͦͤ͊ ͊ͦ͟ ͙ 
͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ ͙͡ͼ͊ ͊͘ ͦͤͭ͊ͭ͟͟Φ ˽͔ͦͤͯ͒ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͯ ͼ͔͙͙ͤ͡ ͙͔͔͔ͨͪͨͪͣͤ͢ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͙͍ͨͦͦͣ͘ ͙ 
ͦͤͯͪͫͤͦͣ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͦͣ͞Φ ˽ͦͤͯ͒͊ ͔ͫ ͫ͊;͙͍ͥ͊͊ ͤ͊ ͫͪͨͫͦͣ͟ ͔͙ͯ͘͟͞Σ ͊ ͼ͔ͤ͊ ͔ͫ ͙͍ͪ͊͗͊͊͘ ͯ ͙͙͒ͤ͊ͪͣ͊Σ 
͙ ͙ͫͭ͊ ͣͦͪ͊ ͙͙͋ͭ ͺ͙ͫͤ͊͟ ͭ͞Φ ͔ͤ ͔ͣͦ͗ ͔ͫ ͔͙ͣͥ͊ͭΦ ˽ͦͤͯ͒͊ ͔ͫ ͍ͫ͊ͫͭ͊͊͢ ͭ͊ͦ͟ ΄ͭͦ ˽ͦͤͯΏ͊; ͙͔ͯͨͫͯ͞ 
͔͔ͭͪ͊͗ͤ ͔ͨͦ͒͊ͭ͟ ͯ ͔͔͔ͨͪͯͭ͘ ͙͎͙͔ͦͪͤ͊ͤ͡ ͦ͋ͪ͊ͫͼ͔ ͙ͦ͟͞ ͫͯ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞Σ ͙ͦ͟͞ 
ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͙͙ͨͦͭͨͫ͊ͤ ͙ ͍͔͔͙ͦͪͤ ͔ͨ;͊ͭͦͣ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊Φ ˮ͔ͣͤ͊͘ ͙͋ͦ͡ ͎ͦ͟ ͦ͋ͪ͊ͫͼ͊ ͙͔ͤ͞ 
͍͔͒ͦͦͤ͊͘͢ ͙ ͔ͨͦͤͯ͒ ͫ͊ ͙͔͔͙ͣͥͤͣ͘ ͦ͋ͪ͊ͫͼ͙ͣ͊ ΐ͔ ͙͙͋ͭ ͙͔͔ͦ͒͋ͤ͞Φ ˴ͦ͒ ͫ͊;͙͍ͥ͊͊ͥ͊ ͨͦͤͯ͒͊Σ ˽ͦͤͯΏ͊;͙ 
͔ͫ ͣͦͪ͊ͯ͞ ͙͍͙ͨͪ͒ͪ͗͊͊ͭ ͍ͯͨͯͭͫͭ͊͊ ͙ ͊͘ͻ͔͍ͭ͊ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞Φ ˽ͦͤͯΏ͊; ͔ͣͦ͗ ͊͘ ͔͒ͤͯ͞ 
͙ͨ͊ͪͭͯ͞ ͒͊ ͔͔ͨͦ͒ͤͫ ͫ͊ͣͦ ͔͒ͤͯ͞ ͨͦͤͯ͒ͯΦ 

 
˾ͦ͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͔͞ 12. ͅ ͔͋ͪͯ͊ͪ нлмсΦ ͎͙͔ͦ͒ͤ ͒ͦ лфΣлл ;͍͊ͫͦ͊Φ 
ˣ͎͍͔͔͙͊ͦͪͣͤͣ͡ ΐ͔ ͔ͫ ͙ͫͣ͊ͭͪ͊ͭ ͍͔ͫ ͔ͨͦͤͯ͒ ͔ͦ͟͞ ͙͎ͫͭͤͯ ͤ͊ ͔͊͒ͪͫͯ ˹͊ͪͯ;͙ͦͼ͊ ͒ͦ 12Φ ͺ͔͋ͪͯ͊ͪ͊ 

нлмсΦ ͎͙͔ͦ͒ͤ ͒ͦ лфΣлл ;͍͊ͫͦ͊Φ ͙̂ͦͦ͟͟͡ ͪͦ͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͙͙ͫͭ;͔ ͤ͊ ͒͊ͤ ͙ͦ͟͞ ͔͞ ͔͙ͤͪ͊͒ͤ ͙͙͡ 
͒͊ͤ ͍͎͒ͪ͗͊ͤͦ ͙ͨͪ͊ͤ͊͘͟Σ ͊ͦ͟ ͔͙ͨͦͫ͒ͥ͡ ͒͊ͤ ͪͦ͊͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͫͣ͊ͭͪ͊ΐ͔ ͔ͫ ͍͙ͨͪ ͔͙ͤ͊ͪ͒ͤ 
͙ͪ͊͒ͤ ͒͊ͤΣ ͒ͦ лфΣлл ;͍͊ͫͦ͊Φ ˹͔͎͍͔͔͔͋͊ͦͪͣͤ͡ ͔ͨͦͤͯ͒ ͔ͤΐ͔ ͔ͫ ͙ͪ͊ͣ͊ͭͪ͊ͭ͘Σ ͔͎ͤͦ ΐ͔ ͔ͫ ͔͍͔͔ͤͦͭͦͪͤ 
͍͙͙ͪ͊ͭͭ ͨͦͤͯΏ͊;.ͯ 
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˸͔ͫͭͦΣ ͍͔͔ͪͣ ͙ ͤ͊;͙ͤ ͍ͦͭ͊ͪ͊ͥ͊ ͨͦͤͯ͒͊:   
˳͍͊ͤͦ ͍͔ͦͭ͊ͪ͊ͥ ͨͦͤͯ͒͊ ͙͍ͪ͘΄͙ΐ͔ ͔ͫ ͒͊ͤ͊ 12Φ ͺ͔͋ͪͯ͊ͪ͊ нлмсΦ ͎͙͔ͦ͒ͤ ͯ моΣлл ;͍͊ͫͦ͊ ͯ 

͙ͨͪͦͫͭͦͪ͊ͣ͊͞ ͔́ͻͤͦͦ͡΄͎ͦ͟ ͺ͔͊ͯͭͭ͊͟͡ ˹͍͙ͦ ˿͊͒Σ ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ ͋ͪΦ м ͯ ˿͙͊͡ ͊͘ ͔͙ͫ͒ͤͼ͔ 
͔̅͊ͯͭͭ͊͟͡Φ ͙̂ͦͦ͟͟͡ ͪͦ͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͙͙ͫͭ;͔ ͤ͊ ͒͊ͤ ͙ͦ͟͞ ͔͞ ͔͙ͤͪ͊͒ͤ ͙͙͡ ͒͊ͤ ͍͎͒ͪ͗͊ͤͦ 
͙ͨͪ͊ͤ͊͘͟Σ ͍͔ͦͭ͊ͪ͊ͥ ͨͦͤͯ͒͊ ΐ͔ ͔ͫ ͍͙͙ͦ͋͊ͭΣ ͍͙ͨͪ ͔͙ͤ͊ͪ͒ͤ ͙ͪ͊͒ͤ ͒͊ͤΣ ͫ͊ ͨͦ;͔ͭͦͣ͟ ͯ моΣлл ;͍͊ͫͦ͊Φ 

˿͍͙ ͦ͋ͪ͊ͫͼ͙ ͯ ˴ͦͤͯͪͫͤͦ͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͔͙ͨͦͨͯͥͤΣ ͍͔͔͙ͦͪͤ ͙ ͙͙ͨͦͭͨͫ͊ͤ ͦ͒ 
͔ͫͭͪ͊ͤ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ͨͦͤͯΏ͊;͊Φ ͙̂ͦͦ͟͟͡ ͎ͪͯͨ͊ ͨͦͤͯΏ͊;͊ ͙ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;ͯ͟ ͨͦͤͯ͒ͯΣ ͦ͋ͪ͊ͫͼ͔ 
͍ͨͦͨͯͥ͊͊Σ ͍͔͍ͦͪ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ ͨͦͤͯΏ͊;͊ - ;͊ͤ͊͡ ͎͔ͪͯͨ ͙ͦ͟͞ ΐ͔ ͙͙͋ͭ ͙ͤͦͫ͊͡ͼ ͨͦͫ͊͡Σ 
ͦ͒ͤͦͫͤͦ ͙ͦ͟͞ ΐ͔ ͔͙ͨͦ͒ͤͭ ͨͦͤͯ͒ͯ ͙ ͙ͦ͟͞ ΐ͔ ͙͊ͫͭͯͨ͊ͭ͘ ͎ͪͯͨͯ ͨͦͤͯΏ͊;͊ ͔ͨͪ͒ ͤ͊ͪͯ;͙ͦͼ͔ͣΦ ˢͦ͟ ͨͦͤͯΏ͊; 
ͯ;͔ͫͭ ͍͔ͯ͞ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣΣ ͦ͋ͪ͊ͫͼ͔ ͍ͨͦͨͯͥ͊͊Σ ͍͔͍ͦͪ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ ͨͦͤͯΏ͊;͊Φ 

˽ͦͤͯ͒͊ ͣͦͪ͊ ͒͊ ͙ͫ͊͒ͪ͗ ͍͔ͫ ͔͔͔͔ͣͤͭ͡ ͙ͦ͟͞ ͫͯ ͔͙ͭͪ͊͗ͤ ͯ ͦͤͯͪͫͤͦ͟͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ ͙ 
ͤ͊ͤ͊͒ͤͦ͟ ͙ͨͦͫ͊ͭͣ͡ ͙͒ͦ͒͊ͭͤͣ ͙ͤͺͦͪͣ͊ͼ͙͊ͣ͊͞ ͙ ͦ͋͊͞΄͔͙ͥͥͣ͊ ͙͙͡ ͙͔ͣͤ͊ͣ͊͘ ͙ ͒ͦͨͯͤ͊ͣ͊Φ 

ˢͦ͟ ͤ͊ͪͯ;͙͊͡ͼ ͯ ͪͦͯ͟ ͔͍͙ͨͪ͒Ώ͔ͤͦͣ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͙͔͙ͣͤ͘ ͙͙͡ ͙͒ͦͨͯͤ ͦͤͯͪͫͤͯ͟͟ 
͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞Σ ͒ͯ͗͊ͤ ͔͞ ͒͊ ͔͋͘ ͎ͦ͒͊͊ͥ͊͡ ͙͔͔ͣͤ͘ ͙͙͡ ͔͒ͦͨͯͤ ͍͙ͦ͋͊͞ ͤ͊ ˽ͦͪͭ͊ͯ͡ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟ ͙ ͤ͊ 
͍ͫͦͦ͞͞ ͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙Φ ˢͦ͟ ͤ͊ͪͯ;͙͊͡ͼ ͙͔͙ͣͤ͘ ͙͙͡ ͙͒ͦͨͯͤ ͦͤͯͪͫͤͯ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞ ͦͫ͊ͣ ͙͙͡ 
͔ͣ͊ͥ ͒͊ͤ͊ ͔ͨͪ ͙͔ͫͭ͊͟ ͪͦ͊͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊Σ ͤ͊ͪͯ;͙͊͡ͼ ͔͞ ͒ͯ͗͊ͤ ͒͊ ͙ͨͪͦ͒ͯ͗ ͪͦ͟ ͊͘ 
ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͙ ͍͙ͦ͋͊͞ ͍͔ͦ͋͊΄͔͔ͭͥ ͦ ͔ͨͪͦ͒ͯ͗ͥͯ ͪͦ͊͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊Φ 

˽ͦ ͙͔ͫͭͯ͟ ͪͦ͊͟ ͔͍͙ͨͪ͒Ώ͔͎ͤͦ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͨͦͤͯ͒͊ ͤ͊ͪͯ;͙͊͡ͼ ͔ͤ ͔ͣͦ͗ ͒͊ ͔ͣͥ͊ ͙͙ͤͭ ͒͊ 
͔͒ͦͨͯͥͯ͞ ͦͤͯͪͫͤͯ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙ͯ͞Φ 

˽͙͙ͪͦͣ͟͡ ͨͦ͒ͤͦ΄͔ͥ͊ ͔ͨͦͤͯ͒ ͨͦͤͯΏ͊; ͔͞ ͔ͨͦͪ͒ ͒ͦ͊͊͘͟ ͙͔͙ͫͨͯͥͤͦͫͭ ͍ͯͫͦ͊͡ ͊͘ ͯ;͔΄ΐ͔ ͯ 
ͨͦͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͒ͯ͗͊ͤ ͒͊ ͍͙͒ͦͫͭ͊ ͙Υ 

- ˻͋ͪ͊͊͘ͼ ͔ͨͦͤͯ͒ ͔ͨͦͨͯͥͤ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙ͦͣ͞ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞Σ ͙ͨͦͭͨͫ͊ͤ 
͙ ͍͔͔ͦͪͤ ͔ͨ;͊ͭͦͣ όͦ͋ͪ͊͊͘ͼ ͋ ͪΦ с ˴͔ͦͤͯͪͫͤ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ύΤ 

- ˿ͨͦͪ͊ͯͣ͘ ͙ͦͣ͟͞ ͔ͫ ͨͦͤͯΏ͊;͙ ͙͘ ͎͔ͪͯͨ ͔ͣΏͯͫͦ͋ͤͦ ͙ ͔ͨͪͣ͊ ͤ͊ͪͯ;͙ͦͼͯ ͍͔ͦ͋͊ͯͯ͘͞ ͤ͊ ͙͍ͪ͘΄͔͔ͥ 
͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ς ͯ ͙ͦͦ͟͟͡ ͨͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫ ͎ͪͯͨ͊ ͨͦͤͯΏ͊;͊ 

- ˸͔ͦ͒͡ ͎͍ͯͦͦͪ͊ - ˽ͦͤͯΏ͊; ΐ͔ ͔ͣͦ͒͡ ͎͍ͯͦͦͪ͊ ͙͙ͨͦͨͯͤͭ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͨͦͤͯ͒ͦͣΣ ͙͙ͨͦͭͨͫ͊ͭ ͙ 
͔ͨ;͊ͭͦͣ ͍͔͙͙ͦͪͭ ;͙͔ͣ ͍ͨͦͭͪΏ͔ͯ͞ ͒͊ ͔͞ ͎ͫ͊͊ͫ͊ͤ͡ ͫ͊ ͔͎ͨͪ͒ͦͦͣ͡ ͔ͣͦ͒͊͡ ͎͍ͯͦͦͪ͊ όͦ͋ͪ͊͊͘ͼ тΦ ͯ 
ͦͤͯͪͫͤͦ͟͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ύΤ  

- ˻͋ͪ͊͊͘ͼ ͙͍͔͊͘͞ ͦ ͔͍͙ͤ͊ͫͤͦ͘͞ ͙ͨͦͤͯ͒ ͙ͦ͟͞ ͣͦͪ͊ ͙͙͋ͭ ͙ͨͦͭͨͫ͊ͤ ͙ ͍͔͔ͦͪͤ ͔ͨ;͊ͭͦͣ, ͒͊ͭ ͨͦ͒ 
͔͙ͣ͊ͭͪ͞ ͊ͤͦͣ͡ ͙ ͙͍͙ͪ͟;ͤͦͣ ͎͍ͦ͒ͦͦͪͤͦ΄ΐͯ όͦ͋ͪ͊͊͘ͼ 8. ͯ  ͦͤͯͪͫͤͦ͟͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ύΤ 

- ˻͋ͪ͊͊͘ͼ ͙͍͔͊͘͞ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ;͊ͤͦͣ͡ трΦ ͍ͫͭ͊ нΦ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ ͙ͦ͟͞ ͣͦͪ͊ ͙͙͋ͭ 
͙ͨͦͭͨͫ͊ͤ ͙ ͍͔͔ͦͪͤ ͔ͨ;͊ͭͦͣ, ͒͊ͭ ͨͦ͒ ͔͙ͣ͊ͭͪ͞ ͊ͤͦͣ͡ ͙ ͙͍͙ͪ͟;ͤͦͣ ͎͍ͦ͒ͦͦͪͤͦ΄ΐͯ όͦ͋ͪ͊͊͘ͼ 9. ͯ 
ͦͤͯͪͫͤͦ͟͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ύΤ 

- ͙̂ͦͦ͟͟͡ ͔͞ ͨͦͤͯΏ͊; ͙͙ͨͪͦͣ͟͡ ͙͔ͨͪͨͪͣ͊ͥ͊ ͔ͨͦͤͯ͒ ͙ͣ͊ͦ ͭͪͦ΄͍͔ͦ͟ ͍͙͒ͦͫͭ͊ΐ͔ ͙ ˻͋ ͪ͊͊͘ͼ 
ͭͪͦ΄͍ͦ͊͟ ͙͔͔ͨͪͨͪͣ ͔ͨͦͤͯ͒, ͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ ͍͔͔ͦͪͤ όͦ͋ͪ͊͊͘ͼ 10. ͯ ͦͤͯͪͫͤͦ͟͟͞ 
͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ύΤ 

- ˻͋ͪ͊͊͘ͼ ͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͫ͊ ͍ͯͨͯͭͫͭͦͣ ͊ͦ͟͟ ͒͊ ͔ͫ ͙ͨͦͨͯͤΣ ͔ͨͦͨͯͥͤΣ ͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ 
͍͔͔ͦͪͤ όͦ͋ͪ͊͊͘ͼ ммΦ ͯ ͦͤͯͪͫͤͦ͟͟͞ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙͞ύΦ 
˹ˢ˽˻˸˩˹ˢΥ ˽ͦͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͊͘ ͔͙͔ͨͦ͒ͤ͞ ͍͔ͫͭ͊͟ ͙͘ ͔ͭͻ͙ͤ;͔͟ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͯ͘ ͨͦͤͯ͒ͯ ͊͘ 

͙ͨ͊ͪͭͯ͞ м ς ˻ ͨ΄͔ͭ ͻ͔͙͙͔ͣ͊͟͡͞ ͙͙ͨͪͦ͗͡:  
1. ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞κ͔͙ͫͪͭͺ͙͔͊ͭ͟ ͙͍ͨͪͦͦ͘Ώ͊;͊ ͦ ͍͙͔͊ͭͭͯ͟͡ ͊͘ ͔͔ͫ͒͡ΐ͔ ͙ͨͦ͘ͼ͙͔͞Υ  
2, 3, 4, 5, 6, 10, 13, 15, 17, 18, 50, 51, 52, 58, 62, 89, 90, 95, 108, 110, 113, 118, 121, 124, 129, 130, 

131, 136, 145, 150, 159, 166, 167, 179, 210, 253, 258, 268, 271, 281, 282, 284, 340, 341, 342, 350, 358, 360, 
365, 367, 368, 405, 431, 432, 465, 466, 467, 471, 480, 481, 482, 495, 496;  

2. ͍͔͊͗ΐ͔ ͔͙ͫͪͭͺ͙͔͊ͭ͟ ͙͔ͫͫͭͣ͊ ͍͙͔͊ͭͭ͊͟͡ L{h фллмΥнллу ͊͘ ͦ͋͊ͫͭ͡ ͙͍͔ͨͪͦͦ͒ͥ͘, 
͔ͨͪ;͙΄ΐ͍͊͊ͥ͊ ͙͙͡ ͔ͦͤͭͪͦ͟͡ ͍͙͔͊ͭͭ͊͟͡ ͻ͔͙͙ͣ͊͊͟͡͞ ͍͙ͫͻ ͙͍ͨͪͦͦ͘Ώ͊;͊ ;͙͔͞ ͻ͔͙͙͔ͣ͊͟͡͞ ͙ͤͯ͒ ͙ ͭͦ ͊͘ 
͔͔ͫ͒͡ΐ͔ ͙ͨͦ͘ͼ͙͔͞Υ ͦ͒ м ͒ͦ ммΣ ͦ͒ мо ͒ͦ нмΣ ноΣ  ͦ͒ нс ͒ͦ нуΣ онΣ опΣ орΣ пнΣ поΣ ͦ͒ пр ͒ͦ роΣ рсΣ ртΣ руΣ ͦ͒ 
сл ͒ͦ соΣ срΣ ͦ͒ ст ͒ͦ тлΣ тоΣ ͦ͒ тс ͒ͦ млнΣ ͦ͒ млс ͒ͦ ммоΣ ͦ͒ ммр ͒ͦ мнпΣ мнтΣ ͦ͒ мнф ͒ͦ момΣ ͦ͒ моп ͒ͦ 
мотΣ мплΣ ͦ͒ мпр ͒ͦ мрлΣ мроΣ мрпΣ мртΣ мруΣ мрфΣ мснΣ ͦ͒ мсп ͒ͦ мсуΣ ͦ͒ мтл ͒ͦ мтнΣ мтсΣ мтуΣ мтфΣ мулΣ 
ͦ͒ муп ͒ͦ мутΣ ͦ͒ мфн ͒ͦ нллΣ ͦ͒ нлу ͒ͦ нмлΣ нмсΣ нмтΣ ннтΣ нолΣ номΣ ͦ͒ ноп ͒ͦ ноуΣ нплΣ нпмΣ нпсΣ нроΣ 
ͦ͒ нрс ͒ͦ нруΣ ͦ͒ нсл ͒ͦ нснΣ ͦ͒ нср ͒ͦ нтнΣ нтпΣ нттΣ нтуΣ ͦ͒ нул ͒ͦ нфлΣ нфнΣ нфсΣ нфтΣ нффΣ олмΣ олпΣ 
олсΣ ͦ͒ олф ͒ͦ оммΣ омоΣ омсΣ онрΣ онсΣ ͦ͒ ооу ͒ͦ оппΣ ͦ͒ опт ͒ͦ орлΣ ͦ͒ орн ͒ͦ оррΣ ͦ͒ орт ͒ͦ ослΣ ͦ͒ 
осн ͒ͦ оуоΣ оурΣ оуфΣ офнΣ офоΣ  ͦ͒ офс ͒ͦ оффΣ ͦ͒ плр ͒ͦ плфΣ пмсΣ пмтΣ пмфΣ пнлΣ ͦ͒ пнн ͒ͦ пнтΣ ͦ͒ пнф 
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͒ͦ ппмΣ пруΣ прфΣ ͦ͒ псм ͒ͦ псуΣ птлΣ птмΣ птоΣ птпΣ ͦ͒ птс ͒ͦ пуоΣ пусΣ ͦ͒ пуф ͒ͦ пфнΣ ͦ͒ пфр ͒ͦ пфуΣ 
ͦ͒ рлл ͒ͦ рлпΦ 

˹  ͊ͭ͊͞ ͤ͊;͙ͤ ͨͦͤͯΏ͊; ͔͒ͦ͊ͯ͘͟͞ ͒͊ ͨͦͤͯΏ͔ͤ͊ ͒ͦ͋ͪ͊ ͍͍͊͒ͦͦ͊͊ͯ͘͢͞ ͙͙͙ͣͤͣ͊ͤ͡ ͊͘ͻ͔͍͙ͭ͊ͤ 
͍͙͔͊ͭͭ͟͡Φ ˽͔͔͔ͪ͒ͣͭͤ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͔ͦ͟͞ ͔ͫ ͍͒ͦͫͭ͊͊ͯ͢͞ ͣͦͪ͊ͯ͞ ͒͊ ͋ͯ͒ͯ ͔ͨͪͼ͙ͤͦ͘ ͔͙͔ͤͯͣͪͫ͊ͤ ͨͦ 
͔ͪ͒ͤͦͣ ͋ͪͦͯ͞ ͻ͔͙͙͔ͣ͊͟͡͞κ͍͔ͫͭ͊͟Σ ͊͘ ͦͯ͟͞ ͔ͫ ͍͒ͦͫͭ͊͊ͯ͢͞ ͙ ͤ͊ ͦͯ͟͞ ͔ͫ ͔ͦ͒ͤͦͫΦ 

 
˹ˢ˽˻˸˩˹ˢΥ ˽ͦͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͊͘ ͍͔ͫ ͍͔ͫͭ͊͟ ό͙͔͍ͯ͘͘ ͍ͫͭ͊͟ ͙ͨͦ͒ ͔͋ͪͦͣ͞ стΣ тф ͙ ффΦύ ͙͘ 

͔ͭͻ͙ͤ;͔͟ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͯ͘ ͨͦͤͯ͒ͯ ͊͘ ͙ͨ͊ͪͭͯ͞ н ς ͙͔̅ͤ ͻ͔͙͙͔ͣ͊͟͡͞ ͙͙ͨͪͦ͗͡ ͍͔͊͗ΐ͔ ͔͙ͫͪͭͺ͙͔͊ͭ͟ 
͙͔ͫͫͭͣ͊ ͍͙͔͊ͭͭ͊͟͡ L{h фллмΥнллу ͊͘ ͦ͋͊ͫͭ͡ ͙͍͔ͨͪͦͦ͒ͥ͘, ͔ͨͪ;͙΄ΐ͍͊͊ͥ͊ ͙͙͡ ͔ͦͤͭͪͦ͟͡ ͍͙͔͊ͭͭ͟͡ ͊
ͻ͔͙͙ͣ͊͊͟͡͞ ͍͙ͫͻ ͙͍ͨͪͦͦ͘Ώ͊;͊ ;͙͔͞ ͻ͔͙͙͔ͣ͊͟͡͞ ͙ͤͯ͒Φ  

˹͊ ͭ͊͞ ͤ͊;͙ͤ ͨͦͤͯΏ͊; ͔͒ͦ͊ͯ͘͟͞ ͒͊ ͨͦͤͯΏ͔ͤ͊ ͒ͦ͋ͪ͊ ͍͍͊͒ͦͦ͊͊ͯ͘͢͞ ͙͙͙ͣͤͣ͊ͤ͡ ͊͘ͻ͔͍͙ͭ͊ͤ 
͍͙͔͊ͭͭ͟͡Φ  

 
рΦоΦ ˻ˣˢˤ˩̊́˩˺˩ ˻ ˸˻˥̂̔˹˻˿́ˮ ˨ˢ ˽˻˹̂̓ˢ̉ ˸˻ˬ˩ ˨ˢ ˽˻˨˹˩˿˩ ˽˻˹̂˨̂ ˭ˢ ˳˩˨˹̂ ˮ˶ˮ 

ˤˮ̊˩ ˽ˢ˾́ˮ˳ˢ ˮ ̂˽̂́˿́ˤ˻ ˻ ˹ˢ̉ˮ˹̂ ˹ˢ ˴˻˳ˮ ˽˻˹̂˨ˢ ˸˻˾ˢ ˨ˢ ˣ̂˨˩ ˽˻˨˹˩́ˢΣ ̂˴˻˶ˮ˴˻ ˳˩ 
˽˾˩˨˸˩́ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˻ˣ˶ˮ˴˻ˤˢ˹ ̂ ˤˮ̊˩ ˽ˢ˾́ˮ˳ˢ 

 
˽ͦ ͤͯΏ͊; ͔ͣͦ͗ ͒͊ ͔͔ͨͦ͒ͤͫ ͨͦͤͯ͒ͯ ͊͘ ͔͒ͤͯ͞ ͙͙͡ ͍͙΄͔ ͙ͨ͊ͪͭ͞Φ͊ ˽ͦͤͯ͒͊ ͣͦͪ͊ ͒͊ ͦ͋ͯͻ͍͙͊ͭ 

͔ͤ͊ͣ͊ͥ͞ ͔͒ͤͯ͞ ͼ͔ͦͯͨͤͯ͟͡ ͙ͨ͊ͪͭͯ͞Φ ̂ ͫͯ͡;͊ͯ͞ ͒͊ ͨͦͤͯΏ͊; ͙ͨͦ͒ͤͦͫ ͨͦͤͯ͒ͯ ͊͘ ͍͙΄͔ ͨ ͙͊ͪͭ͞Σ͊ ͨͦͤͯ͒͊ ͣͦͪ͊ 
͙͙͋ͭ ͔ͨͦ͒ͤͭ͊ ͭ͊ͦ͟ ͒͊ ͔ͫ ͔ͣͦ͗ ͦͼ͔͙͍͙ͥ͊ͭ ͊͘ ͍ͫ͊ͯ͟ ͙ͨ͊ͪͭͯ͞ ͔ͨͦͫ͋ͤͦΦ ˽ͦͤͯΏ͊; ͔ͣͦ͗ ͊͘ ͔͒ͤͯ͞ ͙ͨ͊ͪͭͯ͞ ͒͊ 
͔͔ͨͦ͒ͤͫ ͫ͊ͣͦ ͔͒ͤͯ͞ ͨͦͤͯ͒ͯΦ ̂ ͫͯ͡;͊ͯ͞ ͒͊ ͨͦͤͯΏ͊; ͙ͨͦ͒ͤͦͫ ͨͦͤͯ͒ͯ ͊͘ ͍͙΄͔ ͙ͨ͊ͪͭ͞Σ͊ ͙͒ͦ͊͘͟ ͦ 
͙͍ͫͨͯͥ͊͊ͥͯ ͍ͯͫͦ͊͡ ͙͘ ;͊ͤ͊͡ трΦ ͙ тсΦ ˭͊ͦͤ͊͟Σ ͙ͦ͟͞ ͔ͫ ͍͒ͦͫͭ͊͊ͯ͢͞ ͯ͘ ͨͦͤͯ͒ͯΣ ͔ͤ ͣͦͪ͊ͯ͞ ͙͙͋ͭ 
͍͔͙͒ͦͫͭ͊ͤ͢ ͊͘ ͍ͫ͊ͯ͟ ͙ͨ͊ͪͭͯ͞ ͔ͨͦͫ͋ͤͦΣ ͦ͒ͤͦͫͤͦ ͎ͣͦͯ ͙͙͋ͭ ͍͔͙͒ͦͫͭ͊ͤ͢ ͯ ͔͒ͤͦͣ͞ ͙͔ͨͪͣͪͯ͟ ͊͘ ͍͙΄͔ 
͙ͨ͊ͪͭ͞Φ͊ ˻͋ͪ͊ͫͼ͙ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͙ͦ͟͞ ͔ͫ ͍͒ͦͫͭ͊͊ͯ͢͞ ͔ͨͦͫ͋ͤͦ ͊͘ ͍ͫ͊ͯ͟ ͙ͨ͊ͪͭͯ͞Υ ˻͋ͪ͊͊͘ͼ 
͔ͨͦͤͯ͒Σ ˻͋ͪ͊͊͘ͼ ͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤΣ ˸͔ͦ͒͡ ͎͍ͯͦͦͪ͊Σ ˻͋ͪ͊͊͘ͼ ͙͍͔͊͘͞ ͦ ͔͍͙ͤ͊ͫͤͦ͘͞ ͙ͨͦͤͯ͒Σ ˻͋ͪ͊͊͘ͼ 
͙͍͔͊͘͞ ͦ ͨͦ΄͍ͭͦ͊ͥͯ ͍͔ͦ͋͊͊͘ ͙͘ ;͊ͤ͊͡ трΦ ͍ͫͭ͊ нΦ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ ͙ ˻͋ͪ͊͊͘ͼ ͭͪͦ΄͍ͦ͊͟ 
͙͔͔ͨͪͨͪͣ ͔ͨͦͤͯ͒Φ 

 
5.4. ˽ ˻˹̂˨ˢ ˿ˢ ˤˢ˾ˮ˳ˢ˹́ˢ˸ˢ 

 
˽͔ͦͤͯ͒ ͫ͊ ͍͙͊ͪ͊ͤͭ͊ͣ͊͞ ͙ͤͫͯ ͍͔͔͒ͦͦͤ͘͢Φ 
 
5.5. ˮ ˭˸˩˹ˢΣ ˨˻˽̂˹ˢ ˮ ˻˽˻˭ˮˤ ˽˻˹̂˨˩ 

 
̂ ͪͦͯ͟ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͔ͨͦͤͯ͒ ͨͦͤͯΏ͊; ͔ͣͦ͗ ͒͊ ͙͔͙ͣͤ͘Σ ͙͒ͦͨͯͤ ͙͙͡ ͍͔ͦͨͦͦ͘ ͍ͫͦͯ͞ ͨͦͤͯ͒ͯΣ ͤ͊ 

ͤ͊;͙ͤ ͤ͊ ͙ͦ͟͞ ͔ͫ ͨͦͤͯ͒͊ ͙ͨͦ͒ͤͦͫΦ ˮ͔ͣͤ͊͘Σ ͒ͦͨͯͤ͊ ͙͙͡ ͙͍ͦͨͦ͘ ͔ͨͦͤͯ͒ ͔ͫ ͍͒ͦͫͭ͊͊͢Σ ͨͦ΄ͭͦͣ ͙͙͡ 
͔͔ͤͨͦͫͪ͒ͤͦΣ ͤ͊ ͔͊͒ͪͫͯ ˹͊ͪͯ;͙ͦͼ͊Υ ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ 
ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ ͋ͪͦ͞ м. ˹͊ ͍͔͙ͦͪͭ͟ ͣͦͪ͊ ͙͙͋ͭ ͤ͊ͤ͊͘;͔ͤͦ ͒͊ ͙͡ ͔͞ ͯ ͙ͨͭ͊ͥͯ ͙͔ͣͤ͊͘Σ ͒ͦͨͯͤ͊ ͙͙͡ 
͙͍ͦͨͦ͘Σ ͊ͦ͟ ͙ ͔͔ͨͪ͒ͣͭ ͙ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Φ 
 

5.6. ˿ ˢ˸˻˿́ˢ˶˹˻ ̂ ̉˩̊̔˩Σ ̂̉˩̊̔˩ ̂ ˭ˢ˳˩˨˹ˮ̉˴˻˳ ˽˻˹̂˨ˮ ˮ ˿ˢ ˽˻˨ˮ˭ˤ˻̓ˢ̉˩˸  
 

˽ͦͤͯΏ͊; ͙ͦ͟͞ ͔͞ ͫ͊ͣͦͫͭ͊ͤͦ͡ ͔ͨͦ͒ͤ ͦ ͨͦͤͯ͒ͯ ͔ͤ ͔ͣͦ͗ ͙͍͔͔ͫͭͦͪͣͤͦ ͒͊ ͯ;͔͍͔ͫͭͯ͞ ͯ ͔͙͊͒ͤ͘͞;ͦ͟͞ 
͙ͨͦͤͯ͒ ͙͙͡ ͊ͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;Σ ͙͙ͤͭ ͒͊ ͯ;͔͍͔ͫͭͯ͞ ͯ ͍͙΄͔ ͔͙͊͒ͤ͘͞;͙͟ͻ ͨͦͤͯ͒͊Φ 
 

рΦтΦ ˢ˹˥ˢˬ˻ˤˢ˺˩ ˽˻˨ˮ˭ˤ˻̓ˢ̉ˢ 
 
͙̂ͦͦ͟͟͡ ͨͦͤͯΏ͊; ͎͔͊ͤ͊͗ͯ͞ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͒ͯ͗͊ͤ ͔͞ ͒͊ ͯ ͍ͫͦͦ͞͞ ͙ͨͦͤͯ͒ ͍͔͔ͤ͊͒ ͨͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ 

͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͙ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͔ͨͪͦ͟ 
͙͍ͨͦ͒ͦ͘Ώ͊;͊Φ ˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ ͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͨͦͤͯΏ͊; ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͔ͤ ͔ͣͦ͗ 
͙͙͋ͭ ͍͔ΐ͙ ͦ͒ рл ҈. 

ˢͦ͟ ͨͦͤͯΏ͊; ͯ ͙ͨͦͤͯ͒ ͍͔͔ͤ͊͒ ͒͊ ΐ͔ ͔͙͙͒ͣ͡;ͤͦ ͙͍ͪ͘΄͔͔ͥ ͍͔ͤ͊͋͊͟ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯΣ 
͒ͯ͗͊ͤ ͔͞ ͒͊ ͍͔͔ͤ͊͒ ͙͍ͤ͊͘ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Σ ͊ ͙ͯͦͦ͟͟͡ ͎͍ͯͦͦͪ ͙͔ͣ͘Ώͯ ͤ͊ͪͯ;͙ͦͼ͊ ͙ ͨͦͤͯΏ͊;͊ ͔͋ͯ͒ 
͊ͯ͘͟͢;͔ͤΣ ͭ͊͞ ͙͍ͨͦ͒ͦ͘Ώ͊; ΐ͔ ͙͙͋ͭ ͍͔͔ͤ͊͒ͤ ͯ ͎͍ͯͦͦͪͯΦ 
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˽ͦͤͯΏ͊;Σ ͦ͒ͤͦͫͤͦ ͍͒ͦ͋͊͊͢; ͯ ͙ͨͦͭͨͯͤͦͫͭ ͎͍ͦ͒ͦ͊ͪ͊ ͤ͊ͪͯ;͙ͦͼͯ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͍͔ͦ͋͊͊͘ ͙͘ 
ͨͦͫͭͯͨ͊͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Σ ͦ͒ͤͦͫͤͦ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͎͍͙ͯͦͦͪͤͻ ͍͔ͦ͋͊͊͘Σ ͔͋͘ ͙ͦ͋ͪ͊͘ ͤ͊ ͋ͪͦ͞ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Φ 

˨͍ͦ͋͊͊͢; ͔ͤ ͔ͣͦ͗ ͎͍͙͊ͤ͊͗ͦ͊ͭ ͊ͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͙͡ͼ͔ ͔ͦ͟͞ ͙͔ͤ͞ ͍͔ͤ͊ͦ ͯ ͙ͨͦͤͯ͒Σ ͯ ͫͯͨͪͦͭͤͦͣ 
ͤ͊ͪͯ;͙͊͡ͼ ΐ͔ ͔͙͍͙ͪ͊ͦ͊ͭ͘͡ ͔͍ͫͪ͒ͫͭͦ ͔͔ͦ͋͋͘Ώ͔ͥ͊ ͙ ͙͙ͪ͊ͫͤͯͭ͟ ͎͍ͯͦͦͪΣ ͙ͦͫͣ ͊ͦ͟ ͙͋ ͙ͪ͊ͫ͒ͦͣ͟ ͎͍ͯͦͦͪ͊ 
ͤ͊ͪͯ;͙͊͡ͼ ͔͔ͨͪͭͪͨͦ ͤ͊ͭͤͯ͘ ΄͔ͭͭͯΦ ̂ ͍ͦͦͣ ͫͯ͡;͊ͯ͞ ͤ͊ͪͯ;͙͊͡ͼ ͔͞ ͒ͯ͗͊ͤ ͒͊ ͍͔͙ͦ͋͊ͫͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͯ͞ 
͔ͤ͊͒͗ͤͯ͡ ͊͘ ͊͘΄͙ͭͭͯ ͔ͦͤͯͪͤ͟͟ͼ͙͔͞Φ 

˨͍ͦ͋͊͊͢; ͔ͣͦ͗ ͎͍͙͊ͤ͊͗ͦ͊ͭ ͊ͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͙͡ͼ͔ ͔ͦ͟͞ ͙͔ͤ͞ ͍͔ͤ͊ͦ ͯ ͙ͨͦͤͯ͒Σ ͊ͦ͟ ͔͞ ͤ͊ ͙ͫͭͪ͊ͤ 
͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͤ͊ͦͤ͟ ͨͦ͒ͤͦ΄͔ͥ͊ ͔ͨͦͤͯ͒ ͤ͊ͫͭ͊͊͡ ͙ͭͪ͊ͤ͊͞͞ ͔ͤͫͨͦͫͦ͋ͤͦͫͭ ͨ͊͡ΐ͊ͥ͊Σ ͊ͦ͟ ͭͦ ͙͡ͼ͔ 
͙͍ͫͨͯͥ͊͊ ͍͔ͫ ͍͔ͯͫͦ͡ ͔ͦ͒ͪΏ͔͔ͤ ͊͘ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͙ ͙ͯͦͦ͟͟͡ ͙͔͒ͦ͋͞ ͔ͨͪͭͻͦ͒ͤͯ ͎ͫ͊͊ͫͤͦͫͭ͡ ͤ͊ͪͯ;͙ͦͼ͊Φ 

 
5.8Φ ˭ˢ˳˩˨˹ˮ̉˴ˢ ˽˻˹̂˨ˢ 
 
˽ͦͤͯ͒ͯ ͔ͣͦ͗ ͔͙ͨͦ͒ͤͭ ͎ͪͯͨ͊ ͨͦͤͯΏ͊;͊Φ  
˿ŀͫͭŀ͍͙ͤ ͒Ŝƻ ͘ŀƧŜ͙͒ͤ;͟Ŝ ͨƻͤͯ͒Ŝ ƧŜ ͫͨƻͪŀͯͣ͘ ͟ƻƧ͙ͣ ͫŜ ͨƻͤͯΏŀ;͙ ͙͘ ͎ͪͯͨŜ ͣŜΏͯͫƻ͋ͤƻ ͙ ͨͪŜͣŀ 

ͤŀͪͯ;͙ƻͼͯ ƻ͋ŀ͍Ŝͯ͘Ƨͯ ͤŀ ͙͍ͪ͘΄ŜͥŜ Ƨŀ͍ͤŜ ͤŀ͋ŀ͍͟ŜΣ ŀ ͟ƻƧ͙ ͫŀ͙͒ͪ͗Υ  
мύ ͨƻ͒ŀͭ͟Ŝ ƻ ;͡ŀͤͯ ͎ͪͯͨŜ ͟ƻƧ͙ ΐŜ ͙͙͋ͭ ͤƻ͙ͫ͡ŀͼ ͨƻͫ͡ŀΣ ƻ͒ͤƻͫͤƻ ͟ƻƧ͙ ΐŜ ͨƻ͒ͤŜ͙ͭ ͨƻͤͯ͒ͯ ͙ ͟ƻƧ͙ 

ΐŜ ͘ŀͫͭͯͨŀ͙ͭ ͎ͪͯͨͯ ͨƻͤͯΏŀ;ŀ ͨͪŜ͒ ͤŀͪͯ;͙ƻͼŜͣ ͙  
нύ ƻ͙ͨͫ ͨƻͫ͡ƻ͍ŀ ͍ͫŀ͟ƻ͎ ƻ͒ ͨƻͤͯΏŀ;ŀ ͙͘ ͎ͪͯͨŜ ͨƻͤͯΏŀ;ŀ ͯ ͙͍ͪ͘΄Ŝͥͯ ͎ͯƻ͍ƻͪŀΦ 
˽ͦͤͯΏ͊;͙ ͙ͦ͟͞ ͔ͨͦ͒ͤͫͯ ͔͙͊͒ͤ͘͞;ͯ͟ ͨͦͤͯ͒ͯ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ ͔͎͙ͤͦͪ͊ͤ;͔ͤͦ ͙ͫͦ͒͊ͪͤͦ͡ ͔ͨͪͣ͊ 

ͤ͊ͪͯ;͙ͦͼͯΦ 
˭͎͊͒ͪͯ͊ ͔ͣͦ͗ ͔͙ͨͦ͒ͤͭ ͨͦͤͯ͒ͯ ͫ͊ͣͦͫͭ͊ͤͦ͡, ͯ ͍͔ͫͦ͞ ͙͔ͣΣ ͊ ͊͘ ͪ͊;ͯͤ ͎͊͒ͪͯ͊ͪ͊͘ ͙͙͡ ͔͙͊͒ͤ͘͞;ͯ͟ 

ͨͦͤͯ͒ͯ ͯ ͙͔ͣ ͎͊͒ͪͯ͊ͪ͊͘Φ 
ˢͦ͟ ͎͊͒ͪͯ͊͘ ͙ͨͦ͒ͤͦͫ ͨͦͤͯ͒ͯ ͯ ͍͔ͫͦ͞ ͙͔ͣ ͊͘ ͍͔͔ͦ͋͊͘ ͙͘ ͨͦͫͭͯͨ͊͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͙ ͎͍ͯͦͦͪ͊ ͦ 

͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙ ͎͍ͦ͒ͦ͊ͪ͊ ͎͊͒ͪͯ͊͘ ͙ ͎͙͊͒ͪͯ͊ͪ͘ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͊ͦͤͦͣ͘͟Φ 
ˢͦ͟ ͎͊͒ͪͯ͊͘ ͙ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;ͯ͟ ͨͦͤͯ͒ͯ ͯ ͙͔ͣ ͎͊͒ͪͯ͊ͪ͊͘ ͊͘ ͍͔͔ͦ͋͊͘ ͙͘ ͨͦͫͭͯͨ͊͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ 

͙ ͎͍ͯͦͦͪ͊ ͦ ͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙ ͔͎͙ͤͦͪ͊ͤ;͔ͤͦ ͙ͫͦ͒͊ͪͤͦ͡ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ ͎͙͊͒ͪͯ͊ͪ͘Φ  
 

5.9Φ ˹ˢ̉ˮ˹ ˮ ̂˿˶˻ˤˮ ˽˶ˢ̔ˢ˺ˢΣ ˥ˢ˾ˢ˹́˹ˮ ˾˻˴Σ ˾˻˴ ˤˢˬ˩˺ˢ ˽˻˹̂˨˩ ˮ ˨˾̂˥˻ 
 
˽͙͔͔ͪͣͥͯ͞ ͔ͫ ͊͘ ͍͔ͫ ͙͔ͨ͊ͪͭ͞Φ 
˹͊;͙ͤ ͙ ͍͙ͯͫͦ͡ ͨ͊͡ΐ͊ͥ͊Υ ˽͊͡ΐ͔͊ͥ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͯ ͪͦͯ͟ ͦ͒ пр ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͔͎ͫͯ͗͋ͤͦ͡ 

͙͔ͨͪͣ͊͞ ͙͍͎ͫͨͪ͊ͤͦ ͪ͊;ͯͤ͊ όͦ͒ ͔ͫͭͪ͊ͤ ͤ͊ͪͯ;͙ͦͼ͊ύΦ ˽͊͡ΐ͔͊ͥ ͔ͫ ͍ͪ΄͙ ͯͨ͊ͭͦͣ͡ ͤ͊ ͪ͊;ͯͤ ͨͦͤͯΏ͊;͊Φ 
ˢ͍͊ͤͫͤͦ ͨ͊͡ΐ͔͊ͥ ͙͔ͤ͞ ͍͔͒ͦͦͤͦ͘͢Φ 

˾ͦ͟ ͙͔ͫͨͦͪͯ͟ ͒ͦ͋͊ͪ͊Υ ˽ͦͤͯΏ͊; ͔ͫ ͍͔͔ͦ͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;ͯ͞ ͔ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ 
͔ͤ͊͒ͯ͗͞ ͯ ͪͦͯ͟ ͦ͒ 15 ͒ ͊ͤ  ͊ͦ ͒ ͙͔ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͦ ͒ ͔ͫͭͪ͊ͤ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ˹͊ͪͯ;͙ͦͼ͊.  

˴͍͙͙͍͊ͭ͊ͭͤͯ͡ ͙ ͍͙͙͍͊ͤͭͭ͊ͭͤͯ͟ ͦͤͭͪͦͯ͟͡ ͙ ͙͔ͨͪͣ͞ ͒ͦ͋͊ͪ͊ ͙͙ͨͪͦͣ͟͡ ͍͔ͫ͊͟ ͔͙ͨͦ͒ͤ͊͞;͔ͤ 
͙͔ͫͨͦͪͯ͟ ͍ͪ΄͙ΐ͔ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ ˹͊ͪͯ;͙ͦͼ͊ ͯ͘ ͙͍ͨͪͫͯͫͭͦ ͔͍͙ͨͪ͒ͫͭ͊ͤ͊͟ ͙͎͊͋ͪ͊ͤͦ͘ ͨͦͤͯΏ͊;͊. 

˾ͦ͟ ͍͔͊͗ͥ͊ ͔ͨͦͤͯ͒Υ ˾ͦ͟ ͍͔͊͗ͥ͊ ͔ͨͦͤͯ͒ ͔ͤ ͔ͣͦ͗ ͙͙͋ͭ ͪ͊͟ΐ͙ ͦ͒ сл ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͍ͦͭ͊ͪ͊ͥ͊ 
ͨͦͤͯ͒͊Φ ̂ ͫͯ͡;͊ͯ͞ ͙͔ͫͭ͊͟ ͪͦ͊͟ ͍͔͊͗ͥ͊ ͔ͨͦͤͯ͒Σ ͤ͊ͪͯ;͙͊͡ͼ ΐ͔ ͯ ͙ͨͫ͊ͤͦͣ ͙ͦ͋ͯ͟͡ ͙͙͊ͭͪ͊͗ͭ͘ ͦ͒ 
ͨͦͤͯΏ͊;͊ ͔͔ͨͪͦ͒ͯ͗ͥ ͪͦ͊͟ ͍͔͊͗ͥ͊ ͔ͨͦͤͯ͒Φ ˽ͦͤͯΏ͊; ͙ͦ͟͞ ͙ͨͪͻ͍͙͊ͭ ͊͘ͻ͔͍ͭ ͊͘ ͔͔ͨͪͦ͒ͯ͗ͥ ͪͦ͊͟ 
͍͔͊͗ͥ͊ ͔ͨͦͤͯ͒ ͔ͤ ͔ͣͦ͗ ͔͙ͣͥ͊ͭ ͨͦͤͯ͒ͯΦ 

˸͔ͫͭͦ ͙͔ͫͨͦͪͯ͟Υ ˴͊ͦ͟ ˹͊ͪͯ;͙͊͡ͼ ͔ͤ ͔͔ͨͦͫ͒ͯ͞ ͼ͔͙ͤͭͪ͊ͤ͡ ͎ͣ͊͊ͼ͙ͤΣ ͨͦ ͤͯΏ͊; ͔͞ ͒ͯ͗͊ͤ ͒͊ 
͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͫͯ͟ͼ͔͙͍ͫͤͦΣ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͔ͨͦͭͪ͋͊ͣ͊ ˹͊ͪͯ;͙ͦͼ͊ ͯ ͎͔ͨͦ͒ͯ͡ ͍͔ͪͫͭΣ ͙ͦ͟͡;͙͔ͤ 
͙ ͙͙͔͒ͤ͊ͣ͟ ͙͔ͫͨͦͪͯ͟ ͙ ͭͦ ͯ ͔͙ͫ͒΄͔ͭ ͤ͊ͪͯ;͙ͦͼ͊, ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ 
˶͊͊ͪ͊͘ ͋ͪΦмΣ ˹͍͙ͦ ˿͊͒ ͙͔ͨͪͦͫͭͦͪ͞ ͔ͦ͟͞ ͔͙ͦ͒ͪ͒ ˹͊ͪͯ;͙͊͡ͼΦ  
 
 5.10Φ ˤˢ˶̂́ˢ ˮ ˹ˢ̉ˮ˹ ˮ˭˾ˢˬˢˤˢ˺ˢ ̇˩˹˩ 
 

͔̇ͤ͊ ͣͦͪ͊ ͒͊ ͔͋ͯ͒ ͙ͫ͊͊ͤ͊͘͟ ͯ ͙͙͒ͤ͊ͪͣ͊Σ ͔͋͘ ͔ͨͦͪ͊͘ ͤ͊ ͒ͦ͒͊ͭͯ ͍͔ͪ͒ͤͦͫͭ ͙ ͙͔ͫ͊ͯ͘͟͞ ͔ͫ ͨͦ 
͔͙͙͒ͤ͞ͼ͙ ͔͔ͣͪΦ ˹͊ ͪ͊ͯ͟͞ ͦ͋ͪ͊ͫͼ͊ ͔ͨͦͤͯ͒ ͙͔ͫ͊ͯ͘͟͞ ͔ͫ ͯͯͨͤ͊͟ ͍͔ͪ͒ͤͦͫͭ ͔͋͘ ˽˨ˤ-͊ ͙ ͯͯͨͤ͊͟ ͍͔ͪ͒ͤͦͫͭ ͫ͊ 
˽˨-ʕͦͣΦ 

̂ ͨͦͤͯΏ͔ͤͯ ͼ͔ͤͯ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͯͪ͊;͙ͯͤ͊ͭ ͍͙ͫ ͙ͨͪͨ͊͒͊ͯ͞ΐ͙ ͭͪͦ΄͍͙ͦ͟ ͔ͤͦͨͻ͙ͦ͒ͤ ͊͘ 
͔͙͍͔ͪ͊ͦ͊ͥ͘͡ ͎͍ͯͦͦͪ͊ ͦ ͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙Σ ͔͍͔͙ͤͭͯ͊ͤ͡ ͙ͨͦͨͯͫͭΣ ͼ͔ͤ͊ ͔͞ ͺ͙ͫͤ͊͟ ͙ ͔ͤ ͔ͣͦ͗ ͔ͫ ͔͙ͣͥ͊ͭΦ 
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̂ ͨͦͤͯΏ͔ͤͯ ͼ͔ͤͯ ͊͘ ͙ͨ͊ͪͭͯ͞ м ͙ н ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͯͪ͊;͙ͯͤ͊ͭ ͙ ͭͪͦ΄͍ͦ͟ ͙͔͙ͨͪͯͣ͊ͥ͊͘ ͦͭͨ͊͒͊ ͙ͦ͟͞ 
͔ͤ͊ͫͭ͊ͤ ͤ͊ͦͤ͟ ͙ͦͪ͟΄ΐ͔ͥ͊ ͙ͫͨͦͪͯ;͔͙ͤͻ ͻ͔͙͙ͣ͊͊͟͡͞. 

˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ ͙͔ͦ͒͋͞ ͨͦͤͯ͒ͯ ͎͋ͦ͘ ͔͙ͤͯͦ͋;͔͊ͤͦ͞ ͙͔ͤͫ͟ ͼ͔͔ͤΦ 
˹͔͙ͯͦ͋;͔͊ͤͦ͞ ͙ͤͫ͊͟ ͼ͔ͤ͊ ͯ ͙ͫͣͫͯ͡ ͍͎ͦͦ ͊ͦͤ͊͘͟ ͔͞ ͨͦͤͯΏ͔ͤ͊ ͼ͔ͤ͊ ͦ͊͟͞ ͤ͊͘;͊ͤͦ͞ ͦ͒ͫͭͯͨ͊ ͯ 

ͦ͒ͤͦͫͯ ͤ͊ ͙ͭͪ͗΄ͤͦ ͔͙͍ͯͨͦͪ͒ͯ ͼ͔ͤͯ ͙ ͙͙͍͊͊͘͘ ͫͯͣͥͯ ͯ ͎ͣͦͯΐͤͦͫͭ ͙͍ͪ͘΄͔ͥ͊ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͯ ͫ͊͒ͯ͟͡ 
ͫ͊ ͨͦͤͯΏ͔͙ͤͣ ͍͙ͯͫͦͣ͊͡. 

ˢͦ͟ ͔͞ ͯ ͙ͨͦͤͯ͒ ͙ͫ͊͊ͤ͊͘͟ ͔͙ͤͯͦ͋;͔͊ͤͦ͞ ͙ͤͫ͊͟ ͼ͔ͤ͊Σ ͤ͊ͪͯ;͙͊͡ͼ ΐ͔ ͙͙ͭͪ͊͗ͭ ͔͔ͦ͋ͪ͊ͦ͗ͥ͘͡ ͍͙ͫͻ 
͔͙ͥͤͻ ͍͙ͫ͊ͫͭ͊ͤͻ ͔͍͒ͦ͊͡ ͔ͦ͟͞ ͫͣ͊ͭͪ͊ ͔͍͙ͣͪͦ͒͊ͤͣΣ ͦ͒ͤͦͫͤͦ ͙ͨͦͫͭͯͨΐ͔ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ;͊ͤͦͣ͡ фнΦ ˭͊ͦͤ͊͟ 
ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟Φ 
 
 5.11Φ ˿˾˩˨˿́ˤˢ ̅ˮ˹ˢ˹˿ˮ˳˿˴˻˥ ˻ˣ˩˭ˣ˩̓˩˺ˢ 
 

˹͊ͪͯ;͙͊͡ͼ ͔ͤ ͊͘ͻ͔͍ͭ͊ ͔͍ͫͪ͒ͫͭ͊ ͺ͙͙͎ͤ͊ͤͫͫͦ͟͞ ͔͔ͦ͋͋͘Ώ͔ͥ͊Φ 
 
 5.12Φ ˨˻˨ˢ́˹˩ ˮ˹̅˻˾˸ˢ̇ˮ˳˩ ˮ˶ˮ ˽˻˳ˢ̊˺˩˺ˢ 
 

˭ŀ͙ͤͭŜͪŜͫƻ͍ŀͤƻ ͙͡ͼŜ ͣƻ͗ŜΣ ͯ ͙ͨͫŀͤƻͣ ƻ͙͋ͯ͟͡ ͭͪŀ͙͙͗ͭ ƻ͒ ͤŀͪͯ;͙ƻͼŀ ͒ƻ͒ŀͭͤŜ ͙ͤͺƻͪͣŀͼ͙ƧŜ 
͙͙͡ ͨƻƧŀ΄ͥŜͥŀ ͯ ͍Ŝ͙͘ ͫŀ ͙ͨͪͨͪŜͣŀͥŜͣ ͨƻͤͯ͒ŜΣ ͙ͨͪ ;Ŝͣͯ ͣƻ͗Ŝ ͒ŀ ͯ͟ŀ͗Ŝ ͤŀͪͯ;͙ƻͼͯ ͙ ͤŀ Ŝ͍Ŝͤͭͯŀͤ͡ƻ 
ͯƻ;ŜͤŜ ͤŜ͒ƻͫͭŀͭ͟Ŝ ͙ ͤŜͨͪŀ͍͙ͤ͡ƻ͙ͫͭ ͯ ͟ƻͤͯͪͫͤ͟ƻƧ ͒ƻͯͣ͟Ŝͤͭŀͼ͙Ƨ͙Σ ͤŀƧ͟ŀ͙ͫͤƧŜ ͨŜͭ ͒ŀͤŀ ͨͪŜ ͙ͫͭŜ͟ŀ ͪƻ͟ŀ 
͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ ͨƻͤͯ͒ŜΦ 

ŀ˹ͪͯ;͙͡ŀͼ ƧŜ ͒ͯ͗ŀͤ ͒ŀ ͯ ͪƻͯ͟ ƻ͒ ͙ͭͪ ͒ŀͤŀ ƻ͒ ͒ŀͤŀ ͙ͨͪƧŜͣŀ ͘ŀͻͭŜ͍ŀΣ ƻ͎͒ƻ͍ƻͪ ƻ͋Ƨŀ͍͙ ͤŀ ˽ƻͪͭŀͯ͡ 
Ƨŀ͍͙ͤͻ ͤŀ͋ŀ͍͙͟ ͙ ͤŀ ͍ͫƻƧƻƧ ͙ͤͭŜͪͤŜͭ ͫͭͪŀ͙ͤͼ͙Φ 

˨͔ͦ͒͊ͭͤ ͙ͤͺͦͪͣ͊ͼ͙͔͞ ͙͙͡ ͨͦ͊͞΄͔ͥͥ͊ ͯ ͍͔͙͘ ͫ͊ ͙͔ͨͪͨͪͣͦͣ ͔ͨͦͤͯ͒ ͨͦͤͯΏ͊; ͔ͣͦ͗ ͙͙ͭͪ͊͗ͭ 
͙ͫͯ͟͢;͙͍ͦ ͯ ͙ͨͫ͊ͤͦͣ ͙ͦ͋ͯ͟͡Σ ͍͒ͦͫͭ͊ͦͣ ͊͘ͻ͔͍ͭ͊ ͤ͊ ͔͊͒ͪͫͯΥ ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ 
ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ ͋ͪΦмΣ ˹͍͙ͦ ˿͊͒Σ ͔ͨͯͭͣ ͺ͊ͫ͊͟Υ лнмκпрл-пмо ͙͙͡ ͤ͊ ŜƳŀƛƭΥ 
martinovic@tf.uns.ac.rsΣ ͫ͊ ͍͔ͦ͋͊ͤͦͣ͘ ͤ͊ͤ͊ͦͣ͘͟Υ α˭ ͊ͻ͔͍ͭ ͊͘ ͙͒ͦ͒͊ͭͤͣ ͙ͤͺͦͪͣ͊ͼ͙͊ͣ͊͞ ͙͙͡ 
ͨͦ͊͞΄͔͙ͥͥͣ͊ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ 
˻˽̆ ˩ н/16Σ ͙ͨ͊ͪͭ͊͞ ͋ͪͦ͞ ψψψψψ)". 

˴ƻ͙ͣͯͤ͟ŀͼ͙Ƨŀ ͫŜ ͯ ͨƻͫͭͯͨͯ͟ Ƨŀ͍ͤŜ ͤŀ͋ŀ͍͟Ŝ ͙ ͯ ͍Ŝ͙͘ ͫŀ ƻ͋ŀ͍͢ŀͥŜͣ ͨƻͫ͡ƻ͍ŀ Ƨŀ͍͙ͤͻ ͤŀ͋ŀ͍͙͟ 
ƻ͍͙͒Ƨŀ ͙ͨͫŀ͙ͤͣ ͨͯͭŜͣΣ ƻ͒ͤƻͫͤƻ ͨͯͭŜͣ ͨƻ΄ͭŜΣ Ŝ͡Ŝͭͪ͟ƻͤͫ͟Ŝ ͨƻ΄ͭŜ ͙͙͡ ͺŀͫ͟ƻͣΣ ͟ŀƻ ͙ ƻ͋Ƨŀ͍͙͍͢ŀͥŜͣ 
ƻ͒ ͫͭͪŀͤŜ ͤŀͪͯ;͙ƻͼŀ ͤŀ ˽ƻͪͭŀͯ͡ Ƨŀ͍͙ͤͻ ͤŀ͋ŀ͍͙͟Φ 

!͟ƻ ƧŜ ͒ƻͯͣ͟Ŝͤͭ ͙͘ ͨƻͫͭͯͨ͟ŀ Ƨŀ͍ͤŜ ͤŀ͋ŀ͍͟Ŝ ͒ƻͫͭŀ͍͢Ŝͤ ƻ͒ ͫͭͪŀͤŜ ͤŀͪͯ;͙ƻͼŀ ͙͙͡ ͨƻͤͯΏŀ;ŀ 
ͨͯͭŜͣ Ŝ͡Ŝͭͪ͟ƻͤͫ͟Ŝ ͨƻ΄ͭŜ ͙͙͡ ͺŀͫ͟ƻͣΣ ͫͭͪŀͤŀ ͟ƻƧŀ ƧŜ ͙͍ͪ͘΄͙͡ŀ ͒ƻͫͭŀ͍͢ŀͥŜ ͒ͯ͗ͤŀ ƧŜ ͒ŀ ƻ͒ ͎͒ͪͯŜ 
ͫͭͪŀͤŜ ͘ŀͻͭŜ͍ŀ ͒ŀ ͤŀ ͙͙ͫͭ ͤŀ;͙ͤ ͨƻ͍͙ͭͪ͒ ͙ͨͪƧŜͣ ͭƻ͎ ͒ƻͯͣ͟ŜͤͭŀΣ ΄ͭƻ ƧŜ ͎͒ͪͯŀ ͫͭͪŀͤŀ ͒ͯ͗ͤŀ ͙ ͒ŀ ͯ;͙͙ͤ 
͟ŀ͒ŀ ƧŜ ͭƻ ͤŜƻͨͻƻ͒ͤƻ ͟ŀƻ ͒ƻ͟ŀ͘ ͒ŀ ƧŜ ͙͍ͪ͘΄Ŝͤƻ ͒ƻͫͭŀ͍͢ŀͥŜΦ 

 
5.13Φ ˨˻˨ˢ́˹ˢ ˻ˣ˳ˢ̊˺˩˺ˢ ˽˻˿˶˩ ˻́ˤˢ˾ˢ˺ˢ ˽˻˹̂˨ˢ 

  
˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗ ͒͊ ͊͘ͻ͔͍ͭ͊ ͦ͒ ͨͦͤͯΏ͊;͊ ͒ͦ͒͊ͭͤ͊ ͦ͋͊͞΄͔ͥͥ͊ ͦ͊͟͞ ΐ͔ ͣͯ ͨͦͣͦΐ͙ ͙ͨͪ 

͔͎͔ͨͪ͒ͯ͡Σ ͍͔͍ͪ͒ͤͦ͊ͥͯ ͙ ͔ͯͨͦͪΏ͙͍͊ͥͯ ͨͦͤͯ͒͊Σ ͊ ͔ͣͦ͗ ͒͊ ͍ͪ΄͙ ͙ ͦͤͭͪͦͯ͟͡ ό͍͙ͯ͒ύ ͦ͒͟ ͨͦͤͯΏ͊;͊ 
ͦ͒ͤͦͫͤͦ ͔͎͍͎ͥͦͦ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Φ 

˹͊ͪͯ;͙͊͡ͼ ͔ͤ ͔ͣͦ͗ ͒͊ ͊͘ͻ͔͍ͭ͊Σ ͍͙͒ͦͦ͘͡ ͙͙͡ ͙ͨͦͤͯ͒ ͔ͨͪͦͣͤͯ ͔͔͔ͣͤ͊ͭ͊͡ ͔ͨͦͤͯ͒ ͙ͦ͟͞ ͫͯ ͦ͒ 
ͤ͊͘;͊͊͞ ͊͘ ͙͔ͨͪͣͤͯ ͙͔͙ͪͭͪͯͣ͊͟͞ ͊͘ ͔͒ͦ͒ͯ͡ ͎͍ͯͦͦͪ͊Σ ͦ͒ͤͦͫͤͦ ͔ͨͪͦͣͤͯ ͦͦͣ͟͞ ͙͋ ͔ͫ ͨͦͤͯ͒͊ ͦ͊͟͞ je 
͔͎͍ͤͦ͒ͦ͊ͪ͊ͯ͞ΐ͊ ͙͙͡ ͔͙ͤͨͪͻ͍͙͍͊ͭ͊͢ ͯ;͙͙ͤ͊͡ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦͣΣ ͦ͒ͤͦͫͤͦ ͙ͨͪͻ͍͙͍͊ͭͦͣ͢Σ ͙ͦͫͣ ͊ͦ͟ 
͎͒ͪͯ͊;͙͔͞ ͔ͤ ͙͙͙ͨͪͦ͊͘͘͡ ͙͘ ͙͔ͨͪͪͦ͒ ͨͦͫͭͯͨ͊͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Φ 

˹͊ͪͯ;͙͊͡ͼ ͔ͣͦ͗Σ ͯ͘ ͎ͫ͊͊ͫͤͦͫͭ͡ ͨͦͤͯΏ͊;͊Σ ͒͊ ͙͍ͪ͘΄͙ ͙͍͔ͫͨͪ͊͟ ͪ͊;͙ͯͤͫ͟ͻ ͎͔ͪ΄͊͊͟ ͯͦ;͔͙ͤͻ 
͙͙ͨͪͦͣ͟͡ ͪ͊ͣ͊ͭͪ͊ͥ͊͘ ͔ͨͦͤͯ͒ ͨͦ ͦͦͤ͟;͊ͤͦͣ ͨͦͫͭͯͨͯ͟ ͍ͦͭ͊ͪ͊ͥ͊ ͨͦͤͯ͒͊Φ 

̂ ͫͯ͡;͊ͯ͞ ͙͔ͪ͊͘͟͡ ͙͔ͣ͘Ώͯ ͔͙͙͒ͤ͞;͔ͤ ͙ ͔ͯͯͨͤ͟ ͼ͔ͤΣ͔ ͔͍ͣͪͦ͒͊ͤ͊ ͔͞ ͔͙͙͒ͤ͞;ͤ͊ ͼ͔ͤ͊Φ  
ˢͦ͟ ͔ͫ ͨͦͤͯΏ͊; ͔ͤ ͎͙ͫ͊͊ͫ͡ ͫ͊ ͙͍ͫͨͪ͊ͦͣ͟ ͪ͊;͙ͯͤͫ͟ͻ ͎͔ͪ΄͊͊͟Σ ͤ͊ͪͯ;͙͊͡ͼ ΐ͔ ͔͎͍ͥͦͯ ͨͦͤͯ͒ͯ 

͙͙ͦ͒͋ͭ ͊ͦ͟ ͔͙ͤͨͪͻ͍͙͍͊ͭͯ͢. 
 
5.14Φ ˻ˣˢˤ˩̊́˩˺˩ ˻ ˹ˢ˴˹ˢ˨ˮ ˭ˢ ˴˻˾ˮ̊̔˩˺˩ ˽ˢ́˩˹ˢ́ˢ 
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˹͊ͤ͊͒ͯ͟ ͊͘ ͙ͦͪ͟΄ΐ͔͔ͥ ͔ͨ͊ͭͤ͊ͭ͊Σ ͊ͦ͟ ͙ ͎͍ͦ͒ͦͦͪͤͦͫͭ ͊͘ ͍͔ͨͦͪ͒ͯ ͊͘΄͙ͭΐ͔͙ͤͻ ͍ͨͪ͊͊ 
͙͔͔͔ͤͭͭͯ͊ͤ͟͡͡ ͍͙͔ͫͦͤ͞ ͔ͭͪΐ͙ͻ ͙͡ͼ͊ ͙ͫͤͦͫ ͨͦͤͯΏ͊;Φ  

 
 
5.15Φ ˽˻˨˹˻̊˩˺˩ ˭ˢ̆́˩ˤˢ ˭ˢ ˭ˢ̊́ˮ́̂ ˽˾ˢˤˢ 
 

 ˭ŀͻͭŜ͍ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ ͣƻ͗Ŝ ͒ŀ ͨƻ͒ͤŜͫŜ ͨƻͤͯΏŀ;Σ ͨƻ͒ͤƻ͙ͫ͡ŀͼ ͙ͨͪƧŀ͍ŜΣ ͟ŀ͙ͤ͒͒ŀͭΣ ƻ͒ͤƻͫͤƻ 
͘ŀ͙ͤͭŜͪŜͫƻ͍ŀͤƻ ͙͡ͼŜΣ ͟ƻƧ͙ ͙ͣŀ ͙ͤͭŜͪŜͫ ͘ŀ ͒ƻ͒Ŝͯ͡ ͎ͯƻ͍ƻͪŀΣ ƻ͒ͤƻͫͤƻ ƻ͍͙ͪͤ͟ƻ͎ ͫͨƻͪŀͯͣ͘ŀ ͯ 
͟ƻͤͪ͟Ŝͭͤƻͣ ͨƻͫͭͯͨͯ͟ Ƨŀ͍ͤŜ ͤŀ͋ŀ͍͟Ŝ ͙ ͟ƻƧ͙ ƧŜ ͨͪŜͭͪͨŜƻ ͙͙͡ ͙͋ ͣƻ͎ŀƻ ͒ŀ ͨͪŜ͙ͭͪͨ ΄ͭŜͭͯ ͋͘ƻ͎ ͨƻͫͭͯͨŀͥŀ 
ͤŀͪͯ;͙ƻͼŀ ͨͪƻ͙͍ͭͤƻ ƻ͒ͪŜ͒͋ŀͣŀ ƻ͍ƻ͎ ͘ŀ͟ƻͤŀ όͯ ͒ŀ͢Ŝͣ ͭŜͫͭͯ͟Υ ͨƻ͒ͤƻ͙ͫ͡ŀͼ ͘ŀͻͭŜ͍ŀύΦ 
 ˭ŀͻͭŜ͍ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ ͨƻ͒ͤƻ͙ͫ ͫŜ ͤŀͪͯ;͙ƻͼͯΣ ŀ ͟ƻ͙ͨƧŀ ͫŜ ͙ͫͭƻ͍ͪŜͣŜͤƻ ͒ƻͫͭŀ͍͢ŀ ˾Ŝ͙ͨͯ͋͡;͟ƻƧ 
͟ƻ͙͙ͣͫƧ͙Φ  
 ˭ŀͻͭŜ͍ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ ͣƻ͗Ŝ ͫŜ ͨƻ͒ͤŜ͙ͭ ͯ ͭƻͯ͟ ͼŜ͡ƻ͎ ͨƻͫͭͯͨ͟ŀ Ƨŀ͍ͤŜ ͤŀ͋ŀ͍͟ŜΣ ͨͪƻ͙͍ͭ ͍ͫŀ͟Ŝ 
ͪŀ͒ͥŜ ͤŀͪͯ;͙ƻͼŀΣ ƻ͙ͫͣ ŀ͟ƻ ŀ˭͟ƻͤƻͣ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ ͙ͤƧŜ ͎͒ͪͯŀ;͙ƧŜ ƻ͒ͪŜΏŜͤƻΦ  
 ˭ŀͻͭŜ͍ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ ͟ƻƧ͙ͣ ͫŜ ƻͫͨƻͪŀ͍ŀ ͍ͪͫͭŀ ͨƻͫͭͯͨ͟ŀΣ ͫŀ͙͒ͪ͗ͤŀ ͨƻ͙͍͘ŀ ͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ 
ͨƻͤͯ͒ŀ ͙͙͡ ͟ƻͤͯͪͫͤ͟Ŝ ͒ƻͯͣ͟Ŝͤͭŀͼ͙ƧŜ ͫͣŀͭͪŀΐŜ ͫŜ ͋͡ŀ͎ƻ͍ͪŜͣŜ͙ͤͣ ŀ͟ƻ ƧŜ ͙ͨͪͣ͢Ŝͤ ƻ͒ ͫͭͪŀͤŜ 
ͤŀͪͯ;͙ƻͼŀ ͤŀƧ͟ŀ͙ͫͤƧŜ ͫŜ͒ŀͣ ͒ŀͤŀ ͨͪŜ ͙ͫͭŜ͟ŀ ͪƻ͟ŀ ͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ ͨƻͤͯ͒ŀΣ ŀ ͯ ͨƻͫͭͯͨͯ͟ Ƨŀ͍ͤŜ ͤŀ͋ŀ͍͟Ŝ 
ͣŀ͡Ŝ ͍ͪŜ͒ͤƻ͙ͫͭ ͙ ͍͟ŀ͙͡ͺ͙͟ŀͼ͙ƻͤƻͣ ͨƻͫͭͯͨͯ͟ ŀ͟ƻ ƧŜ ͙ͨͪͣ͢Ŝͤ ƻ͒ ͫͭͪŀͤŜ ͤŀͪͯ;͙ƻͼŀ ͙ͭͪ ͒ŀͤŀ ͨͪŜ 
͙ͫͭŜ͟ŀ ͪƻ͟ŀ ͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ ͨƻͤͯ͒ŀΣ ͋Ŝ͘ ƻ͙͋ͪ͘ŀ ͤŀ ͤŀ;͙ͤ ͒ƻͫͭŀ͍͢ŀͥŀ ͙ ͯ͟ƻ͙͟͡ƻ ƧŜ ͨƻ͒ͤƻ͙ͫ͡ŀͼ ͘ŀͻͭŜ͍ŀ 
ͯ ͫ͟͡ŀ͒ͯ ͫŀ ;͡ŀͤƻͣ соΦ ͫͭŀ͍ нΦ ŀ˭͟ƻͤ ͊ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ ͯ͟ŀ͘ŀƻ ͤŀͪͯ;͙ƻͼͯ ͤŀ Ŝ͍Ŝͤͭͯŀͤ͡Ŝ ͤŜ͒ƻͫͭŀͭ͟Ŝ 
͙ ͤŜͨͪŀ͍͙ͤ͡ƻ͙ͫͭΣ ŀ ͤŀͪͯ;͙͡ŀͼ ͙ͫͭŜ ͙ͤƧŜ ƻͭ͟͡ƻ͙ͤƻΦ  
 ˭ŀͻͭŜ͍ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ ͟ƻƧ͙ͣ ͫŜ ƻͫͨƻͪŀ͍ŀƧͯ ͪŀ͒ͥŜ ͟ƻƧŜ ͤŀͪͯ;͙͡ŀͼ ͨͪŜ͒ͯͣ͘Ŝ ͨͪŜ ͙ͫͭŜ͟ŀ ͪƻ͟ŀ ͘ŀ 
ͨƻ͒ͤƻ΄ŜͥŜ ͨƻͤͯ͒ŀΣ ŀ ͤŀ͟ƻͤ ͙ͫͭŜ͟ŀ ͪƻ͟ŀ ͙͘ ;͡ŀͤ ͊63. ͫͭŀ͍ оΦ ŀ˭͟ƻͤ ͊ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟Σ ͫͣŀͭͪŀΐŜ ͫŜ 
͋͡ŀ͎ƻ͍ͪŜͣŜ͙ͤͣ ͯ͟ƻ͙͟͡ƻ ƧŜ ͨƻ͒ͤŜͭ ͤŀƧ͟ŀ͙ͫͤƧŜ ͒ƻ ͙ͫͭŜ͟ŀ ͪƻ͟ŀ ͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ ͨ ƻͤͯ͒ŀΦ  
 ˽ƻͫ͡Ŝ ͒ƻͤƻ΄Ŝͥŀ ƻ͒ͯ͟͡Ŝ ƻ ͒ƻ͒Ŝ͙͡ ͎ͯƻ͍ƻͪŀΣ ƻ͒ͯ͟͡Ŝ ƻ ͘ŀͯ͟͢;Ŝͥͯ ƻ͍͙ͪͤ͟ƻ͎ ͫͨƻͪŀͯͣ͘ŀΣ ƻ͒ͯ͟͡Ŝ ƻ 
͙ͨͪͤ͘ŀ͍ŀͥͯ ͍͟ŀ͙͡ͺ͙͟ŀͼ͙ƧŜ ͙ ƻ͒ͯ͟͡Ŝ ƻ ƻ͋ͯͫͭŀ͍͙ ͨƻͫͭͯͨ͟ŀΣ ͪƻ͟ ͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ ͘ŀͻͭŜ͍ŀ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ 
ƧŜ ͒ŜͫŜͭ ͒ŀͤŀ ƻ͒ ͒ŀͤŀ ƻ͋Ƨŀ͍͙͍͢ŀͥŀ ƻ͒ͯ͟͡Ŝ ͤŀ ˽ƻͪͭŀͯ͡ Ƨŀ͍͙ͤͻ ͤŀ͋ŀ͍͙͟Σ ŀ ͨŜͭ ͒ŀͤŀ ͯ ͨƻͫͭͯͨͯ͟ Ƨŀ͍ͤŜ 
ͤŀ͋ŀ͍͟Ŝ ͣŀ͡Ŝ ͍ͪŜ͒ͤƻ͙ͫͭ ͙ ͒ƻͤƻ΄Ŝͥŀ ƻ͒ͯ͟͡Ŝ ƻ ͒ƻ͒Ŝ͙͡ ͎ͯƻ͍ƻͪŀ ͤŀ ƻͫͤƻ͍ͯ ƻ͍͙ͪͤ͟ƻ͎ ͫͨƻͪŀͯͣ͘ŀ ͯ ͫ͟͡ŀ͒ͯ 
ͫŀ ;͡ŀͤƻͣ плŀ ŀ˭͟ƻͤ ͊ͦ  ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟.  
 ˭ŀͻͭŜ͍ƻͣ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ ͤŜ ͣƻ͎ͯ ͫŜ ƻͫͨƻͪŀ͍ŀ͙ͭ ͪŀ͒ͥŜ ͤŀͪͯ;͙ƻͼŀ ͨͪŜ͒ͯ͘ŜͭŜ ͯ ͨƻͫͭͯͨͯ͟ Ƨŀ͍ͤŜ 
ͤŀ͋ŀ͍͟Ŝ ŀ͟ƻ ͫͯ ͨƻ͒ͤƻ͙ͫƻͼͯ ͘ŀͻͭŜ͍ŀ ͙͙͋͡ ͙͙͡ ͣƻ͎͙͡ ͙͙͋ͭ ͨƻͤ͘ŀ͙ͭ ͪŀ͘͡ƻ͙͘ ͘ŀ ͥŜ͎ƻ͍ƻ ͨƻ͒ͤƻ΄ŜͥŜ ͨͪŜ 
͙ͫͭŜ͟ŀ ͪƻ͟ŀ ͘ŀ ͨƻ͒ͤƻ΄ŜͥŜ ͘ŀͻͭŜ͍ŀ ͙͘ ͫͭΦ оΦ ͙ пΦ ;͡ŀͤŀ мпфΦ ˭ŀ͟ƻͤ ͊ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟Σ ŀ ͨƻ͒ͤƻ͙ͫ͡ŀͼ 
͘ŀͻͭŜ͍ŀ ͎ŀ ͙ͤƧŜ ͨƻ͒ͤŜƻ ͨͪŜ ͙ͫͭŜ͟ŀ ͭƻ͎ ͪƻ͟ŀΦ  
 !͟ƻ ƧŜ ͯ ͙ͫͭƻͣ ͨƻͫͭͯͨͯ͟ Ƨŀ͍ͤŜ ͤŀ͋ŀ͍͟Ŝ ͨƻͤƻ͍ƻ ͨƻ͒ͤŜͭ ͘ŀͻͭŜ͍ ͘ŀ ͘ŀ΄͙ͭͭͯ ͨͪŀ͍ŀ ƻ͒ ͫͭͪŀͤŜ ͙ͫͭƻ͎ 
ͨƻ͒ͤƻ͙ͫƻͼŀ ͘ŀͻͭŜ͍ŀΣ ͯ ͭƻͣ ͘ŀͻͭŜ͍ͯ ͫŜ ͤŜ ͣƻ͎ͯ ƻͫͨƻͪŀ͍ŀ͙ͭ ͪŀ͒ͥŜ ͤŀͪͯ;͙ƻͼŀ ͘ŀ ͟ƻƧŜ ƧŜ ͨƻ͒ͤƻ͙ͫ͡ŀͼ 
͘ŀͻͭŜ͍ŀ ͤ͘ŀƻ ͙͙͡ ͣƻ͎ŀƻ ͤ͘ŀ͙ͭ ͙͙ͨͪ͟͡ƻͣ ͨƻ͒ͤƻ΄Ŝͥŀ ͨͪŜͭͻƻ͒ͤƻ͎ ͘ŀͻͭŜ͍ŀΦ  

˽͙ͦ͒ͤͦͫ͊͡ͼ ͊͘ͻ͔͍ͭ͊ ͊͘ ͊͘΄͙ͭͭͯ ͍ͨͪ͊͊ ͔͞ ͒ͯ͗͊ͤ ͒͊ ͤ͊ ͪ͊;ͯͤ ͋ͯͽ͔ͭ͊ ˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞ ͙ͯͨ͊ͭ͡ 
ͭ͊ͫͯ͟ ͯ ͙ͤͦͫͯ͘ ͦ͒ 120Φллл ͙͒ͤ͊ͪ͊Φ 

˴͊ͦ ͒ͦ͊͘͟ ͦ ͙ͯͨ͊ͭ͡ ͔ͭ͊ͫ͟Σ ͯ ͙ͫͣͫͯ͡ ;͊ͤ͊͡ мрмΦ ͍ͫͭ͊ мΦ ͭ͊;͊͟ сύ ŀ˭͟ƻͤ ͊ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟, 
͙ͨͪͻ͍͙͊ͭΐ͔ ͔ͫΥ 

1.) ˽͍ͦͭͪ͒͊ ͦ ͙͍ͪ͘΄͔ͤͦ͞ ͙ͯͨ͊ͭ͡ ͔ͭ͊ͫ͟ ͙͘ ;͊ͤ͊͡ мрсΦ ŀ˭͟ƻͤ ͊ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ ͦ͊͟͞ ͙ͫ͊͒ͪ͗ 
͔͔ͫ͒͡ΐ͔ ͔ ͔͔͔ͣͤͭ͡Υ 
όмύ ͒͊ ͔͋ͯ͒ ͙͒͊ͭ͊͘ ͦ͒ ͔ͫͭͪ͊ͤ ͔͋͊ͤ͟ ͙ ͒͊ ͙ͫ͊͒ͪ͗ ͔ͨ;͊ͭ ͔͋͊ͤ͟Τ 
όнύ ͒͊ ͔͍ͨͪ͒ͫͭ͊͊͢ ͒ͦ͊͘͟ ͦ ͙͍ͪ͘΄͔ͤͦ͞ ͙ͯͨ͊ͭ͡ ͔ͭ͊ͫ͟Σ ΄ͭͦ ͤ͊͘;͙ ͒͊ ͍ͨͦͭͪ͒͊ ͣͦͪ͊ ͒͊ ͙ͫ͊͒ͪ͗ ͨͦ͒͊ͭ͊͟ ͒͊ 
͔͞ ͎ͤ͊ͦ͡ ͊͘ ͯͨ͊ͭͯ͡ ͔ͭ͊ͫ͟Σ ͦ͒ͤͦͫͤͦ ͎ͤ͊ͦ͡ ͊͘ ͔ͨͪͤͦͫ ͔͍ͫͪ͒ͫͭ͊͊ ͔͙͍ͪ͊ͦ͊ͤ͘͡Σ ͊ͦ͟ ͙ ͒͊ͭͯͣ ͙͍ͪ͘΄͔ͥ͊ 
͎ͤ͊ͦ͊͡Φ 
όоύ ͙ͤͦͫ͘ ͔ͭ͊ͫ͟ ͙͘ ;͊ͤ͊͡ мрсΦ ŀ˭͟ƻͤ ͊ͦ  ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ ;͙͊͞ ͔ͫ ͯͨ͊ͭ͊͡ ͍ͪ΄͙Τ 
όпύ ͋ͪͦ͞ ͪ͊;ͯͤ͊Υ упл-30678845-06; 
όрύ ΄͙ͺͪͯ ͨ͊͡ΐ͊ͥ͊Υ мро ͙͙͡ нроΤ 
όсύ ͙͍ͨͦ͘ ͤ͊ ͋ͪͦ͞Υ ͨͦ͒͊ͼ͙ ͦ ͋ͪͦͯ͞ ͙͙͡ ͦͤ͊͘ͼ͙ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͍ͨͦͦ͒ͦͣ ͔ͦ͟͞ ͔ͫ ͙ͨͦ͒ͤͦͫ ͊͘ͻ͔͍ͭ ͊͘ 
͊͘΄͙ͭͭͯ ͍ͨͪ͊͊Τ 
όтύ ͍ͫͪͻ͊Υ ˭˭˽Τ ͙͍ͤ͊͘ ͤ͊ͪͯ;͙ͦͼ͊Τ ͋ͪͦ͞ ͙͙͡ ͦͤ͊͊͘͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͍ͨͦͦ͒ͦͣ ͔ͦ͟͞ ͔ͫ ͙ͨͦ͒ͤͦͫ ͊͘ͻ͔͍ͭ ͊͘ 
͊͘΄͙ͭͭͯ ͍ͨͪ͊͊Τ 
όуύ ͙͙ͦͪͫͤ͟͟Υ ͋ͯͽ͔ͭ ˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞Τ 
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όфύ ͙͍ͤ͊͘ ͙ͯͨ͊ͭͦ͡ͼ͊Σ ͦ͒ͤͦͫͤͦ ͙͍ͤ͊͘ ͙ͨͦ͒ͤͦͫͦͼ͊ ͊͘ͻ͔͍ͭ͊ ͊͘ ͊͘΄͙ͭͭͯ ͍ͨͪ͊͊ ͊͘ ͔͎ͦ͟͞ ͔͞ ͙͍ͪ͘΄͔ͤ͊ ͯͨ͊ͭ͊͡ 
͔ͭ͊ͫ͟Τ 
όмлύ ͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ͔͋͊ͤ͟Φ 

2.) ˹͎͊ͦ͡ ͊͘ ͯͨ͊ͭͯ͡, ͍͙ͨͪ ͙͔ͨͪͣͪ͊͟Σ ͍͔͔ͦͪͤ ͙ͨͦͭͨͫͦͣ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ͙ ͔ͨ;͊ͭͦͣ ͔͋͊ͤ͟ ͙͙͡ 
ͨͦ΄͔ͭ, ͙ͦ͟͞ ͙ͫ͊͒ͪ͗ ͙ ͍͔ͫ ͎͔͒ͪͯ ͔͔͔͔ͣͤͭ͡ ͙͘ ͍͔ͨͦͭͪ͒ ͦ ͙͍ͪ͘΄͔ͤͦ͞ ͙ͯͨ͊ͭ͡ ͔ͭ͊ͫ͟ ͍͔͔͔ͤ͊͒ͤ ͨͦ͒ ͭ͊;ͦͣ͟ 
1. 

3.) ˽͍ͦͭͪ͒͊ ͙͒͊ͭ͊͘ ͦ͒ ͔ͫͭͪ͊ͤ ˾͔͙͔ͨͯ͋͟͡ ˿͙͔ͪ͋͞Σ ˸͙͙͍ͤͫͭ͊ͪͫͭ͊ ͺ͙͙ͤ͊ͤͫ͊͞Σ ͍͔̂ͨͪ͊ ͊͘ ͔ͭͪͦͪ͘Σ 
͙ͨͦͭͨͫ͊ͤ͊ ͙ ͍͔͔ͦͪͤ͊ ͔ͨ;͊ͭͦͣΣ ͦ͊͟͞ ͙ͫ͊͒ͪ͗ ͍͔ͫ ͔͔͔͔ͣͤͭ͡ ͙͘ ͍͔ͨͦͭͪ͒ ͦ ͙͍ͪ͘΄͔ͤͦ͞ ͙ͯͨ͊ͭ͡ ͔ͭ͊ͫ͟ ͙͘ 
ͭ͊;͔͟ мΣ ͙ͦͫͣ ͙ͦͤͻ ͍͔͔͙ͤ͊͒ͤͻ ͨͦ͒ όмύ ͙ όмлύΣ ͊͘ ͙ͨͦ͒ͤͦͫͦͼ͔ ͊͘ͻ͔͍ͭ͊ ͊͘ ͊͘΄͙ͭͭͯ ͍ͨͪ͊͊ ͙ͦ͟͞ ͙ͣ͊ͯ͞ 
͍͔ͦͭͦͪͤ ͪ͊;ͯͤ ͯ ͍͙ͦͪͯ͟ ͙ͨͪͨ͊͒͊ͯ͞ΐ͔͎ ͙͍͎ͦͤͫͦ͒ͦ͊ͤͦ͟͡ ͪ͊;ͯͤ͊ ͔ͭͪͦͪ͊͘Σ ͊ ͙ͦ͟͞ ͔ͫ ͍͙ͦ͒ ͯ ͍͙̂ͨͪ͊ ͊͘ 
͔ͭͪͦͪ͘ ό͙͙ͦͪͫͤ͟ͼ͙ ͋ ͯͽ͔͙ͭͫ͟ͻ ͔͍ͫͪ͒ͫͭ͊͊Σ ͙͙ͦͪͫͤ͟ͼ͙ ͔͍ͫͪ͒ͫͭ͊͊ ͎͙ͦͪ͊ͤ͊͘ͼ͙͊͞ ͊͘ ͍͔ͦ͋͊ͤͦ͘ ͫͦͼ͙͊ͤͦ͞͡ 
͙͎͔ͦͫͯͪ͊ͥ ͙ ͎͙͒ͪͯ ͙͙ͦͪͫͤ͟ͼ͙ ͍͙͊ͤ͞ͻ ͔͍ͫͪ͒ͫͭ͊͊ύΤ 
 4.) ˽͍ͦͭͪ͒͊ ͙͒͊ͭ͊͘ ͦ͒ ͔ͫͭͪ͊ͤ ˹͔͊ͪͦ͒ͤ ͔͋͊ͤ͟ ˿͙͔ͪ͋͞Σ ͦ͊͟͞ ͙ͫ͊͒ͪ͗ ͍͔ͫ ͔͔͔͔ͣͤͭ͡ ͙͘ ͍͔ͨͦͭͪ͒ ͦ 
͙͍ͪ͘΄͔ͤͦ͞ ͙ͯͨ͊ͭ͡ ͔ͭ͊ͫ͟ ͙͘ ͭ͊;͔͟ мΣ ͊͘ ͙ͨͦ͒ͤͦͫͦͼ͔ ͊͘ͻ͔͍ͭ͊ ͊͘ ͊͘΄͙ͭͭͯ ͍ͨͪ͊͊ ό͔͋͊ͤ͟ ͙ ͎͙͒ͪͯ ͔͙ͫͯ͋ͭ͟͞ύ 
͙ͦ͟͞ ͙ͣ͊ͯ͞ ͍͔ͦͭͦͪͤ ͪ͊;ͯͤ ͦ͒͟ ˹͔͊ͪͦ͒ͤ ͔͋͊ͤ͟ ˿͙͔ͪ͋͞ ͯ ͫ ͊͒ͯ͟͡ ͫ͊ ͊ͦͤͦͣ͘͟ ͙ ͎͙͒ͪͯͣ ͙ͨͪͦͨͫͦͣΦ 
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6Φ ˻ˣ˾ˢ˭ˢ̇ ˽˻˹̂˨˩ ˽ ˢ˾́ˮ˳ˢ м 

˭ˢ ˳ˢˤ˹̂ ˹ˢˣˢˤ˴̂ ˨˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 
˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 

 
˻˽̊́˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 

 
 ̂ͨͯΐ͔ͯͣͦ͞ ͍͊ͣ ͨͦͤͯ͒ͯ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩2/16, 
͊͘ ͙ͨ͊ͪͭͯ͞ м ς ͦͨ΄͔ͭ ͻ͔͙͙͔ͣ͊͟͡͞, ͯ  ͍͔ͫͣͯ ͔ͨͪͣ͊ ͊͘ͻ͔͍͙ͭͣ͊ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͙ ͯ ͫ͊͒ͯ͟͡ ͫ͊ 
͍͔͊͗ΐ͙ͣ ͙͙ͨͪͦͨͫͣ͊ ͙ ͙ͫͭ͊ͤ͒͊ͪ͒ͣ͊Φ 
 
мύ ˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˹̂̓ˢ̉̂  ϝͨͦ͒͊ͼ͙ ͙͘ ˢ˽˾ 

˽͍ͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍ͪ͊ͤ͊ ͺͦͪͣ͊Υ  

ˢ͔͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ 

˻ͨ΄͙ͭͤ͊Υ  
 

˸͔ͫͭͦΥ ͙̂͡ͼ͊Υ ˣͪͦ͞Υ ˿ͨͪ͊ͭκͫͭ͊ͤΥ 

ˢ͔͒ͪͫ͊ ͊͘ ͙͔ͨͪͣ͞ ͨͦ΄͔ͭΥ 

˻ͨ΄͙ͭͤ͊Υ  
 

˸͔ͫͭͦΥ ͙̂͡ͼ͊Υ ˣͪͦ͞Υ ˿ͨ ͪ͊ͭκͫͭ͊ͤΥ 
 

ˢ͔͒ͪͫ͊ ͊͘ ͙͔ͨͪͣ͞ ͔͔͔ͭͪͦͤͫ͟͟͡ ͨ ͦ΄͔ͭΥ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ  

˽ˮˣΥ  

˽͔͔ͪͭ͗ͤ͊ ͔͒͊ͭͤͦͫͭ͡Υ 

͙̊ͺͪ͊ ͔͙͒͊ͭͤͦͫͭ͡Υ  ˹͙͍͊͘ ͔͙͒͊ͭͤͦͫͭ͡Υ 

  

˹͙͍͊͘ ͔͋͊ͤ͟ ͙  
͋ͪͦ͞ ͪ ͊;ͯͤ͊Υ 

 

 

͔͔́͡ͺͦͤΥ  

˻͍͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ 
͊͘ ͙͙͍͔ͨͦͭͨͫ͊ͥ ͎͍ͯͦͦͪ͊Υ 

 

˻ͫͦ͋͊κ͙͡ͼ͔ ͊͘ ͦͤͭ͊ͭ͟͟Υ  

˨͔͍͙ͦͦ͒ͤ͡ ͋ͪͦ͞ ͔ͨͦͤͯ͒Υ  
 

ˮ͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͊ ͤ͊ ͦͦ͟͞͞ ͫͯ ͙͒ͦ͊͘͟ ͙͘ 
;͡Φ трΦ ͙ тс. ˭ ˳˹ ͍͊ͤͦ͞ ͒ͦͫͭͯ ͙ͨͤ  
ϝό͙ͯͦͦ͟͟͡ ͔ͫ ͔ͤ ͍͒ͦͫͭ͊͊ͯ͢͞ ͯ͘ ͨͦͤͯ͒ͯ) 

  
 

˻͙͍ͫͤ͊; ό͙͡;͙ͤ ͨͦ͒͊ͼ͙ ͙͍ͦͫͤ͊;͊ - ͨ ͍ͦͨͯͥ͊͊ ͫ͊ͣͦ ͔͔͙ͨͪ͒ͯͭͤ͘͟ύΥ 

ˮ͔ͣ ͙ ͔͙͔ͨͪͣ͘Υ ˳˸ˣ˥κ͙͡;͙ͤ ͋ͪͦ͞Υ 
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˽˻˹̂˨s ˿˩ ˽ ˻˨˹˻˿ˮΥ *ͦͤ͊͘;͙͙ͭ ͫ͊ ̆ ͔͒ͤͯ͞ ͦ͒ ͨͦͤͯΏ͔͙ͤͻ ͦͨͼ͙͊͞ 

 ͫ͊ͣͦͫͭ͊ͤͦ͡ 

 ͊ͦ͟ ͔͙͊͒ͤ͘͞;͊͟ ͨ ͦͤͯ͒͊ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Υ 

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ ;͊ͤ͊͡ 
͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Υ 

˸͔ͫͭͦΣ ͦͨ΄͙ͭͤ͊ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊ ;͊ͤ͊͡ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ 

1. 
 

2. 
 

˹͔͊ͨͦͣͤ͊Υ ˽͔ͦͭͪ͋ͤͦ ͔͞ ͍͔͙ͤ͊ͫͭ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ ͙ ͔͙ͫ͒΄͔ͭ ͍͙ͫͻ ͯ;͔͙ͫͤ͊͟ ͯ 
͔͙͊͒ͤ͘͞;ͦ͟͞ ͨͦͤͯ͒ͯΦ 

 ͊ͦ͟ ͨͦͤͯ͒͊ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣΥ 

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ  
͙ ͔ͣͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊  
͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ 
͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ 
ͦ͊͟͞ ΐ͔ ͔ͫ ͍͔͙͙ͨͦͪͭ 
͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;Υ 

1. 
  

2. 
  

 
нύ ˾˻˴ ˤˢˬ˩˺ˢ ˽˻˹̂˨˩ ˮ˭˾ˢˬ˩˹ ̂ ˣ˾˻˳̂ ˨ˢ˹ˢ ˻˨ ˨ˢ˹ˢ ˻́ˤˢ˾ˢ˺ˢ ˽˻˹̂˨ˢ ό͙͙ͣͤͣͯͣ 6л ͒͊ͤ͊ύ 

ψψψψψψψψψψψ ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͍ͦͭ͊ͪ͊ͥ͊ ͨͦͤͯ͒͊ 

 
оύ ˽˾˩˨˸˩́Σ ̇˩˹ˢ ˮ ˻˿́ˢ˶ˮ ˽˻˨ˢ̇ˮ ˾˩˶˩ˤˢ˹́˹ˮ ˭ˢ ˭ˢ˴˷̂̉˩˺˩ ̂˥˻ˤ˻˾ˢ 

˽͔͔ͪ͒ͣͭΥ 
˹ˢˣˢˤ˴A ˨ ˻ˣˢ˾ˢ 
̆˩˸ˮ˴ˢ˶ˮ˳˩ 

˽ˢ˾́ˮ˳ˢ м ς ˻ ˽̊́˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 

̂ͯͨͤ͊͟ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ- :͊ 
 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ 

̂ͯͨͤ͊͟ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-ͦ :ͣ 
 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ 

˾ͦ͟ ͙ ͔ͫͨͦͪͯ͟Υ 
˽ͦͤͯΏ͊; ͔ͫ ͍͔͔ͦ͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;ͯ͞ ͔ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ 
͔ͤ͊͒ͯ͗͞ ͯ ͪͦͯ͟ ͦ͒ ________ ͒͊ͤ͊ ͦ͒ ͙͔ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͦ͒ ͔ͫͭͪ͊ͤ 
͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ˹͊ͪͯ;͙ͦͼ͊. ό͙ͣ͊ͫͣͯͣ͟ 15 ͒ ͊ͤ͊) 

˹ˢ˽˻˸˩˹ˢΥ 
͙̂ͦͦ͟͟͡ ͔ͫ ͙ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;͊͟ ͨͦͤͯ͒͊ ͊ͦ͟ ͍͔ͦ͋͊͊ͤ͘ ͙͎ͨͪͦ͡ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ˻͋ͪ͊ͫͼ͊ ͔ͨͦͤͯ͒ ͍͔ͦ͋͊ͤͦ͘ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͔ͨͦͨͯͥͤΣ 
͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ ͍͔͔ͦͪͤ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Φ ͙̂ͦͦ͟͟͡ ͔ͫ ͙ͨͦ͒ͤͦͫ ͨͦͤͯ͒͊ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣ 
͊ͦ͟ ͍͔ͦ͋͊͊ͤ͘ ͙͎ͨͪͦ͡ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ˻͋ͪ͊ͫͼ͊ ͔ͨͦͤͯ͒ ͍͔ͦ͋͊ͤͦ͘ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͔ͨͦͨͯͥͤΣ ͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ ͍͔͔ͦͪͤ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ 
ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊Φ ̂  ͼ͔ͤͯ ͫͯ ͯͪ͊;͙ͯͤ͊ͭ ͍͙ͫ ͙ͨͪͨ͊͒͊ͯ͞ΐ͙ ͭͪͦ΄͍͙ͦ͟ ͔ͤͦͨͻ͙ͦ͒ͤ ͊͘ ͔͙͍͔ͪ͊ͦ͊ͥ͘͡ ͎͍ͯͦͦͪ͊ ͦ ͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙. ˻ ͋ͪ͊͊͘ͼ 
͔ͨͦͤͯ͒ ͙ͨͦ͒ͤͦͫ ͔ͫ ͊͘ ͍ͫ͊ͯ͟ ͙ͨ͊ͪͭͯ͞ ͔ͨͦͫ͋ͤͦΦ ˻͋ͪ͊͊͘ͼ ͙͙ͦͨͪ͊ͭ͟ ͯ ͍͒ͦͦͤͦͣ͢ ͋ͪͦͯ͞ ͙͔ͨͪͣͪ͊͊͟Φ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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˻ˣ˾ˢ˭ˢ̇ - ˻ ˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˿ ˤˢ˴˻˸ ˽ ˻˹̂̓ˢ̉̂  
ˮ˭ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢ 

 

̂ ͍͔͙͘ ͫ͊ ͨͦ ͙͍ͦͣ͘ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͔ͨͦͤͯ͒ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ ͊ς ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ 
͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩ 2/16, ͊͘ ͙ͨ͊ͪͭͯ͞ м ς ͦͨ΄͔ͭ ͻ͔͙͙͔ͣ͊͟͡͞, ͍͔͙ͦ͋͊ͤͣ͢͞ ͤ͊ ˽ͦͪͭ͊ͯ͡ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟ ͙ 
͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙ ͤ͊ͪͯ;͙ͦͼ͊ ͙͍͔͊ͯͣͦ͘͢͞͞ ͒͊ ͨͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫͣͦ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣκ͙ͣ͊. 
 

˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˿ˤˢ˴˻˸ ˽˻˹̂̓ˢ̉̂ ˮ˭ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢΥ 
 

1. ˹ ˻˿ˮ˶ˢ̇ ˽˻˿˶ˢ 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ    

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

ˮ͔ͣͤ͊ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͨͪͦͺ͔͙͔ͫͦͤ͊ͤ͡ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͔͞ ͙͡ͼ͊ ͦ͊͟͞ ΐ͔ ͙͙͋ͭ 
͎͍ͦ͒ͦͦͪͤ͊ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͎͍ͯͦͦͪ͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

нΦ ̉˶ˢ˹ ˥˾̂˽˩ 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ  

˽ˮˣΥ  

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

ˮ͔ͣͤ͊ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͨͪͦͺ͔͙͔ͫͦͤ͊ͤ͡ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͔͞ ͙͡ͼ͊ ͦ͊͟͞ ΐ͔ ͙͙͋ͭ 
͎͍ͦ͒ͦͦͪͤ͊ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͎͍ͯͦͦͪ͊Υ 

 

͔͔́͡ͺͦͤΥ   

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ   
 

 
˹ˢ˽˻˸˩˹ˢΥ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͍ͨͦͨͯͥ͊͊ͯ͞ ͙ ͯ͘ ͨͦͤͯ͒ͯ ͔ͨͦ͒ͤͦͫ ͫ͊ͣͦ ͙ͦͤ ͨͦͤͯΏ͊;͙ ͙ͦ͟͞ 
͔ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;ͯ͟ ͨͦͤͯ͒ͯΦ ˢͦ͟ ͨͦͤͯΏ͊; ͔ͤ ͤ͊ͫͭͯͨ͊ ͯ ͔͙͊͒ͤ͘͞;ͦ͟͞ ͙ͨͦͤͯ͒Σ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ 
͔ͫ ͔ͤ ͍ͨͦͨͯͥ͊͊ ͙ ͔ͤ ͍͒ͦͫͭ͊͊͢ ͯ͘ ͨͦͤͯ͒ͯΦ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͍ͨͦͨͯͥ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͨͦͤͯΏ͊;ς
͙ͤͦͫ͊͡ͼ ͨͦͫ͊͡Σ ͦ͒ͤͦͫͤͦ ͔͎͍ͥͦͦ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔Φ ͙̂ͦͦ͟͟͡ ͙ͣ͊ ͍͙΄͔ ͨͦͤͯΏ͊;͊ ͯ ͎͙ͪͯͨ ͨͦͤͯΏ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ 
ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͔ͫ ͔ͣͦ͗ ͙͙ͯͣͤͦ͗ͭΦ 
 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉ ˹ ˻˿ˮ˶ˢ̇ ˽˻˿˶ˢ 
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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˻ˣ˾ˢ˭ˢ̇ - ˻ ˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸  s

 

̂ ͍͔͙͘ ͫ͊ ͨͦ ͙͍ͦͣ͘ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͔ͨͦͤͯ͒ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ - ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ 
͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩ 2/16, ͊͘ ͙ͨ͊ͪͭͯ͞ м ς ͦͨ΄͔ͭ ͻ͔͙͙͔ͣ͊͟͡͞, ͍͔͙ͦ͋͊ͤͣ͢͞ ͤ͊ ˽ͦͪͭ͊ͯ͡ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟ ͙ 
͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙ ͤ͊ͪͯ;͙ͦͼ͊ ͙͍͔͊ͯͣͦ͘͢͞͞ ͒͊ ͨ ͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫͣͦ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣκ͙ͣ͊Φ 
 

˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢ 
 

˽˻˨ˮ˭ˤ˻̓ˢ̉ ͋ͪΦм 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ    

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ ͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͔ͫ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͤ ͍͔͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ 
͔ͨͪͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

˽˻˨ˮ˭ˤ˻̓ˢ̉ ͋ͪΦн 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ   

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ ͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͔ͫ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ 
͔ͨͪͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

˹ˢ˽˻˸˩˹ˢ: 
˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊ ͍ͨͦͨͯͥ͊͊ͯ͞ ͫ͊ͣͦ ͙ͦͤ ͨͦͤͯΏ͊;͙ ͙ͦ͟͞ ͨͦͤͯ͒ͯ ͔ͨͦ͒ͤͦͫ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣΦ ˢͦ͟ ͨͦͤͯΏ͊; ͤ͊ͫͭͯͨ͊ 
͔͋͘ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͔ͫ ͔ͤ ͍ͨͦͨͯͥ͊͊ ͙ ͔ͤ ͍͒ͦͫͭ͊͊͢ ͯ͘ ͨͦͤͯ͒ͯΦ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ 
͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊ ͍ͨͦͨͯͥ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͨͦͤͯΏ͊;Σ ͦ͒ͤͦͫͤͦ ͔͎͍ͥͦͦ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔Φ ͙̂ͦͦ͟͟͡ ͙ͣ͊ ͍͙΄͔ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ 
ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͔ͫ ͔ͣͦ͗ ͙͙ͯͣͤͦ͗ͭΦ 

 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉ 
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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сΦ ˻ˣ˾ˢ˭ˢ̇ ˽˻˹̂˨˩ ˽ˢ˾́ˮ˳ˢ н 

˭ˢ ˳ˢˤ˹̂ ˹ˢˣˢˤ˴̂ ˨˻ˣˢ˾ˢ ς̆˩˸ ˮ˴ˢ˶ˮ˳˩ 
˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 

 
̅ˮ˹˩ ̆ˢ˸ˮ˴ˢ˶ˮ˳˩ 

 
 ̂ͨͯΐ͔ͯͣͦ͞ ͍͊ͣ ͨͦͤͯ͒ͯ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩2/16, 
͊͘ ͙ͨ͊ͪͭͯ͞ н ς ͺ͙͔ͤ ͻ͔͙͙͔ͣ͊͟͡͞, ͯ ͍͔ͫͣͯ ͔ͨͪͣ͊ ͊͘ͻ͔͍͙ͭͣ͊ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͙ ͯ ͫ͊͒ͯ͟͡ ͫ͊ 
͍͔͊͗ΐ͙ͣ ͙͙ͨͪͦͨͫͣ͊ ͙ ͙ͫͭ͊ͤ͒͊ͪ͒ͣ͊Φ 
 
мύ ˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˹̂̓ˢ̉̂ ϝͨͦ͒͊ͼ͙ ͙͘ ˢ˽˾ 

˽͍ͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍ͪ͊ͤ͊ ͺͦͪͣ͊Υ  

ˢ͔͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ 

˻ͨ΄͙ͭͤ͊Υ  
 

˸͔ͫͭͦΥ ͙̂͡ͼ͊Υ ˣͪͦ͞Υ ˿ͨͪ͊ͭκͫͭ͊ͤΥ 

ˢ͔͒ͪͫ͊ ͊͘ ͙͔ͨͪͣ͞ ͨͦ΄͔ͭΥ 

˻ͨ΄͙ͭͤ͊Υ  
 

˸͔ͫͭͦΥ ͙̂͡ͼ͊Υ ˣͪͦ͞Υ ˿ͨ ͪ͊ͭκͫͭ͊ͤΥ 
 

ˢ͔͒ͪͫ͊ ͊͘ ͙͔ͨͪͣ͞ ͔͔͔ͭͪͦͤͫ͟͟͡ ͨ ͦ΄͔ͭΥ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ  

˽ˮˣΥ  

˽͔͔ͪͭ͗ͤ͊ ͔͒͊ͭͤͦͫͭ͡Υ 

͙̊ͺͪ͊ ͔͙͒͊ͭͤͦͫͭ͡Υ  ˹͙͍͊͘ ͔͙͒͊ͭͤͦͫͭ͡Υ 

  

˹͙͍͊͘ ͔͋͊ͤ͟ ͙  
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ 

 

 

͔͔́͡ͺͦͤΥ  

˻͍͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ 
͊͘ ͙͙͍͔ͨͦͭͨͫ͊ͥ ͎͍ͯͦͦͪ͊Υ 

 

˻ͫͦ͋͊κ͙͡ͼ͔ ͊͘ ͦͤͭ͊ͭ͟͟Υ  

˨͔͍͙ͦͦ͒ͤ͡ ͋ͪͦ͞ ͔ͨͦͤͯ͒Υ  
 

ˮ͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͊ ͤ͊ ͦͦ͟͞͞ ͫͯ ͙͒ͦ͊͘͟ ͙͘ 
;͡Φ трΦ ͙ тс. ˭ ˳˹ ͍͊ͤͦ͞ ͒ͦͫͭͯ ͙ͨͤ  
ϝό͙ͯͦͦ͟͟͡ ͔ͫ ͔ͤ ͍͒ͦͫͭ͊͊ͯ͢͞ ͯ͘ ͨͦͤͯ͒ͯ) 

  
 

˻͙͍ͫͤ͊; ό͙͡;͙ͤ ͨͦ͒͊ͼ͙ ͙͍ͦͫͤ͊;͊ - ͨ ͍ͦͨͯͥ͊͊ ͫ͊ͣͦ ͔͔͙ͨͪ͒ͯͭͤ͘͟ύΥ 

ˮ͔ͣ ͙ ͔͙͔ͨͪͣ͘Υ ˳˸ˣ˥κ͙͡;͙ͤ ͋ͪͦ͞Υ 
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˽˻˹̂˨s ˿˩ ˽ ˻˨˹˻˿ˮΥ *ͦͤ͊͘;͙͙ͭ ͫ͊ ̆ ͔͒ͤͯ͞ ͦ͒ ͨͦͤͯΏ͔͙ͤͻ ͦ ͨͼ͙͊͞ 

 ͫ͊ͣͦͫͭ͊ͤͦ͡ 

 ͊ͦ͟ ͔͙͊͒ͤ͘͞;͊͟ ͨ ͦͤͯ͒͊ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Υ 

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ ;͊ͤ͊͡ 
͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Υ 

˸͔ͫͭͦΣ ͦͨ΄͙ͭͤ͊ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊ ;͊ͤ͊͡ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ 

1. 
 

2. 
 

˹͔͊ͨͦͣͤ͊Υ ˽͔ͦͭͪ͋ͤͦ ͔͞ ͍͔͙ͤ͊ͫͭ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ ͙ ͔͙ͫ͒΄͔ͭ ͍͙ͫͻ ͯ;͔͙ͫͤ͊͟ ͯ 
͔͙͊͒ͤ͘͞;ͦ͟͞ ͨͦͤͯ͒ͯΦ 

 ͊ͦ͟ ͨͦͤͯ͒͊ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣΥ 

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ  
͙ ͔ͣͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊  
͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ 
͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ 
ͦ͊͟͞ ΐ͔ ͔ͫ ͍͔͙͙ͨͦͪͭ 
͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;Υ 

1. 
  

2. 
  

 
нύ ˾˻˴ ˤˢˬ˩˺ˢ ˽˻˹̂˨˩ ˮ˭˾ˢˬ˩˹ ̂ ˣ˾˻˳̂ ˨ˢ˹ˢ ˻˨ ˨ˢ˹ˢ ˻́ˤˢ˾ˢ˺ˢ ˽˻˹̂˨ˢ ό͙͙ͣͤͣͯͣ сл ͒͊ͤ͊ύ 

ψψψψψψψψψψψ ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͍ͦͭ͊ͪ͊ͥ͊ ͨͦͤͯ͒͊ 

 
оύ ˽˾˩˨˸˩́Σ ̇˩˹ˢ ˮ ˻˿́ˢ˶ˮ ˽˻˨ˢ̇ˮ ˾˩˶˩ˤˢ˹́˹ˮ ˭ˢ ˭ˢ˴˷̂̉˩˺˩ ̂˥˻ˤ˻˾ˢ 

˽͔͔ͪ͒ͣͭΥ 
˹ˢˣˢˤ˴A ˨ ˻ˣˢ˾ˢ 
̆˩˸ˮ˴ˢ˶ˮ˳˩ 

˽ˢ˾́ˮ˳ˢ 2 ς ̅ ˮ˹˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 

̂ͯͨͤ͊͟ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊Υ 
 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ 

̂ͯͨͤ͊͟ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-ͦͣΥ 
 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ 

˾ͦ͟ ͙͔ͫͨͦͪͯ͟Υ 
˽ͦͤͯΏ͊; ͔ͫ ͍͔͔ͦ͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;ͯ͞ ͔ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ 
͔ͤ͊͒ͯ͗͞ ͯ ͪͦͯ͟ ͦ͒ ________ ͒͊ͤ͊ ͦ͒ ͙͔ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͦ͒  ͔ͫͭͪ͊ͤ 
͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ˹͊ͪͯ;͙ͦͼ͊. ό͙ͣ͊ͫͣͯͣ͟ 1р ͒͊ͤ͊ύ 

˹ˢ˽˻˸˩˹ˢΥ 
͙̂ͦͦ͟͟͡ ͔ͫ ͙ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;͊͟ ͨͦͤͯ͒͊ ͊ͦ͟ ͍͔ͦ͋͊͊ͤ͘ ͙͎ͨͪͦ͡ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ˻͋ͪ͊ͫͼ͊ ͔ͨͦͤͯ͒ ͍͔ͦ͋͊ͤͦ͘ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͔ͨͦͨͯͥͤΣ 
͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ ͍͔͔ͦͪͤ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Φ ͙̂ͦͦ͟͟͡ ͔ͫ ͙ͨͦ͒ͤͦͫ ͨͦͤͯ͒͊ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣ 
͊ͦ͟ ͍͔ͦ͋͊͊ͤ͘ ͙͎ͨͪͦ͡ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ˻͋ͪ͊ͫͼ͊ ͔ͨͦͤͯ͒ ͍͔ͦ͋͊ͤͦ͘ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͔ͨͦͨͯͥͤΣ ͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ ͍͔͔ͦͪͤ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ 
ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊Φ ̂ ͼ͔ͤͯ ͫͯ ͯͪ͊;͙ͯͤ͊ͭ ͍͙ͫ ͙ͨͪͨ͊͒͊ͯ͞ΐ͙ ͭͪͦ΄͍͙ͦ͟ ͔ͤͦͨͻ͙ͦ͒ͤ ͊͘ ͔͙͍͔ͪ͊ͦ͊ͥ͘͡ ͎͍ͯͦͦͪ͊ ͦ ͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙. ˻ ͋ͪ͊͊͘ͼ 
͔ͨͦͤͯ͒ ͙ͨͦ͒ͤͦͫ ͔ͫ ͊͘ ͍ͫ͊ͯ͟ ͙ͨ͊ͪͭͯ͞ ͔ͨͦͫ͋ͤͦΦ ˻͋ͪ͊͊͘ͼ ͙͙ͦͨͪ͊ͭ͟ ͯ ͍͒ͦͦͤͦͣ͢ ͋ͪͦͯ͞ ͙͔ͨͪͣͪ͊͊͟Φ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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˻ˣ˾ˢ˭ˢ̇ - ˻ ˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˿ˤˢ˴˻˸ ˽˻˹̂̓ˢ̉̂  
ˮ˭ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢ 

 

̂ ͍͔͙͘ ͫ͊ ͨͦ ͙͍ͦͣ͘ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͔ͨͦͤͯ͒ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞ Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ 
͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩ 2/16, ͊͘ ͙ͨ͊ͪͭͯ͞ н ς ͺ͙͔ͤ ͻ͔͙͙͔ͣ͊͟͡͞, ͍͔͙ͦ͋͊ͤͣ͢͞ ͤ͊ ˽ͦͪͭ͊ͯ͡ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟ ͙ 
͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙ ͤ͊ͪͯ;͙ͦͼ͊ ͙͍͔͊ͯͣͦ͘͢͞͞ ͒͊ ͨͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫͣͦ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣκ͙ͣ͊Φ 
 

˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˿ˤˢ˴˻˸ ˽˻˹̂̓ˢ̉̂ ˮ˭ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢΥ 
 

мΦ ˹˻˿ˮ˶ˢ̇ ˽˻˿˶ˢ 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ    

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

ˮ͔ͣͤ͊ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͨͪͦͺ͔͙͔ͫͦͤ͊ͤ͡ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͔͞ ͙͡ͼ͊ ͦ͊͟͞ ΐ͔ ͙͙͋ͭ 
͎͍ͦ͒ͦͦͪͤ͊ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͎͍ͯͦͦͪ͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

нΦ ̉˶ˢ˹ ˥˾̂˽˩ 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ  

˽ˮˣΥ  

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

ˮ͔ͣͤ͊ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͨͪͦͺ͔͙͔ͫͦͤ͊ͤ͡ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͔͞ ͙͡ͼ͊ ͦ͊͟͞ ΐ͔ ͙͙͋ͭ 
͎͍ͦ͒ͦͦͪͤ͊ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͎͍ͯͦͦͪ͊Υ 

 

͔͔́͡ͺͦͤΥ   

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ   
 

 
˹ˢ˽˻˸˩˹ˢΥ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͍ͨͦͨͯͥ͊͊ͯ͞ ͙ ͯ͘ ͨͦͤͯ͒ͯ ͔ͨͦ͒ͤͦͫ ͫ͊ͣͦ ͙ͦͤ ͨͦͤͯΏ͊;͙ ͙ͦ͟͞ 
͔ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;ͯ͟ ͨͦͤͯ͒ͯΦ ˢͦ͟ ͨͦͤͯΏ͊; ͔ͤ ͤ͊ͫͭͯͨ͊ ͯ ͔͙͊͒ͤ͘͞;ͦ͟͞ ͙ͨͦͤͯ͒Σ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ 
͔ͫ ͔ͤ ͍ͨͦͨͯͥ͊͊ ͙ ͔ͤ ͍͒ͦͫͭ͊͊͢ ͯ͘ ͨͦͤͯ͒ͯΦ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͍ͨͦͨͯͥ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͨͦͤͯΏ͊;ς
͙ͤͦͫ͊͡ͼ ͨͦͫ͊͡Σ ͦ͒ͤͦͫͤͦ ͔͎͍ͥͦͦ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔Φ ͙̂ͦͦ͟͟͡ ͙ͣ͊ ͍͙΄͔ ͨͦͤͯΏ͊;͊ ͯ ͎͙ͪͯͨ ͨͦͤͯΏ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ 
ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͔ͫ ͔ͣͦ͗ ͙͙ͯͣͤͦ͗ͭΦ 
 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉ ˹ ˻˿ˮ˶ˢ̇ ˽˻˿˶ˢ 
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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˻ˣ˾ˢ˭ˢ̇ - ˻ ˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢ 

 

̂ ͍͔͙͘ ͫ͊ ͨͦ ͙͍ͦͣ͘ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͔ͨͦͤͯ͒ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞ Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ 
͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩ 2/16, ͊͘ ͙ͨ͊ͪͭͯ͞ н ς ͺ͙͔ͤ ͻ͔͙͙͔ͣ͊͟͡͞, ͍͔͙ͦ͋͊ͤͣ͢͞ ͤ͊ ˽ͦͪͭ͊ͯ͡ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟ ͙ 
͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙ ͤ͊ͪͯ;͙ͦͼ͊ ͙͍͔͊ͯͣͦ͘͢͞͞ ͒͊ ͨͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫͣͦ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣκ͙ͣ͊Φ 
 

˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢ 
 

˽˻˨ˮ˭ˤ˻̓ˢ̉ ͋ͪΦм 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ    

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ ͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͔ͫ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͤ ͍͔͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ 
͔ͨͪͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

˽˻˨ˮ˭ˤ˻̓ˢ̉ ͋ͪΦн 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ   

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ ͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͔ͫ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ 
ͨͪ ͔ͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

˹ˢ˽˻˸˩˹ˢΥ 
˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊ ͍ͨͦͨͯͥ͊͊ͯ͞ ͫ͊ͣͦ ͙ͦͤ ͨͦͤͯΏ͊;͙ ͙ͦ͟͞ ͨͦͤͯ͒ͯ ͔ͨͦ͒ͤͦͫ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣΦ ˢͦ͟ ͨͦͤͯΏ͊; ͤ͊ͫͭͯͨ͊ 
͔͋͘ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͔ͫ ͔ͤ ͍ͨͦͨͯͥ͊͊ ͙ ͔ͤ ͍͒ͦͫͭ͊͊͢ ͯ͘ ͨͦͤͯ͒ͯΦ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ 
͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊ ͍ͨͦͨͯͥ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͨͦͤͯΏ͊;Σ ͦ͒ͤͦͫͤͦ ͔͎͍ͥͦͦ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔Φ ͙̂ͦͦ͟͟͡ ͙ͣ͊ ͍͙΄͔ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ 
ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͔ͫ ͔ͣͦ͗ ͙͙ͯͣͤͦ͗ͭΦ 

 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉ 
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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сΦ ˻ˣ˾ˢ˭ˢ̇ ˽˻˹̂˨˩ ˽ˢ˾́ˮ˳ˢ о 

˭ˢ ˳ˢˤ˹̂ ˹ˢˣˢˤ˴̂ ˨˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 
˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 

 
˩˹˭ˮ˸ˮ ˮ ˩˹˭ˮ˸˿˴ˮ ˴ˮ́˻ˤˮ 

 
 ̂ͨͯΐ͔ͯͣͦ͞ ͍͊ͣ ͨͦͤͯ͒ͯ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆  ˩2/16, 
͊͘ ͙ͨ͊ͪͭͯ͞ о ς ͔͙͙ͤͣ͘ ͙ ͔͙͙ͤͣͫ͘͟ ͙͍͙ͭͦ͟, ͯ ͍͔ͫͣͯ ͔ͨͪͣ͊ ͊͘ͻ͔͍͙ͭͣ͊ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞ ͙ ͯ 
ͫ͊͒ͯ͟͡ ͫ͊ ͍͔͊͗ΐ͙ͣ ͙͙ͨͪͦͨͫͣ͊ ͙ ͙ͫͭ͊ͤ͒͊ͪ͒ͣ͊Φ 
 
мύ ˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˹̂̓ˢ̉̂  ϝͨͦ͒͊ͼ͙ ͙͘ ˢ˽˾ 

˽͍ͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍ͪ͊ͤ͊ ͺͦͪͣ͊Υ  

ˢ͔͒ͪͫ͊ ͫ ͔͙͒΄ͭ͊Υ 

˻ͨ΄͙ͭͤ͊Υ  
 

˸͔ͫͭͦΥ ͙̂͡ͼ͊Υ ˣͪͦ͞Υ ˿ͨͪ͊ͭκͫͭ͊ͤΥ 

ˢ͔͒ͪͫ͊ ͊͘ ͙͔ͨͪͣ͞ ͨͦ΄͔ͭΥ 

˻ͨ΄͙ͭͤ͊Υ  
 

˸͔ͫͭͦΥ ͙̂͡ͼ͊Υ ˣͪͦ͞Υ ˿ͨ ͪ͊ͭκͫͭ͊ͤΥ 
 

ˢ͔͒ͪͫ͊ ͊͘ ͙͔ͨͪͣ͞ ͔͔͔ͭͪͦͤͫ͟͟͡ ͨ ͦ΄͔ͭΥ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ  

˽ˮˣΥ  

˽͔͔ͪͭ͗ͤ͊ ͔͒͊ͭͤͦͫͭ͡Υ 

͙̊ͺͪ͊ ͔͙͒͊ͭͤͦͫͭ͡Υ  ˹͙͍͊͘ ͔͙͒͊ͭͤͦͫͭ͡Υ 

  

˹͙͍͊͘ ͔͋͊ͤ͟ ͙  
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ 

 

 

͔͔́͡ͺͦͤΥ  

˻͍͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ 
͊͘ ͙͙͍͔ͨͦͭͨͫ͊ͥ ͎͍ͯͦͦͪ͊Υ 

 

˻ͫͦ͋͊κ͙͡ͼ͔ ͊͘ ͦͤͭ͊ͭ͟͟Υ  

˨͔͍͙ͦͦ͒ͤ͡ ͋ͪͦ͞ ͔ͨͦͤͯ͒Υ  
 

ˮ͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͊ ͤ͊ ͦͦ͟͞͞ ͫͯ ͙͒ͦ͊͘͟ ͙͘ 
;͡Φ трΦ ͙ тс. ˭ ˳˹ ͍͊ͤͦ͞ ͒ͦͫͭͯ ͙ͨͤ  
ϝό͙ͯͦͦ͟͟͡ ͔ͫ ͔ͤ ͍͒ͦͫͭ͊͊ͯ͢͞ ͯ͘ ͨͦͤͯ͒ͯ) 

  
 

˻͙͍ͫͤ͊; ό͙͡;͙ͤ ͨͦ͒͊ͼ͙ ͙͍ͦͫͤ͊;͊ - ͨ ͍ͦͨͯͥ͊͊ ͫ͊ͣͦ ͔͔͙ͨͪ͒ͯͭͤ͘͟ύΥ 

ˮ͔ͣ ͙ ͔͙͔ͨͪͣ͘Υ ˳˸ˣ˥κ͙͡;͙ͤ ͋ͪͦ͞Υ 
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˽˻˹̂˨s ˿˩ ˽ ˻˨˹˻˿ˮΥ *ͦͤ͊͘;͙͙ͭ ͫ͊ ̆ ͔͒ͤͯ͞ ͦ͒ ͨͦͤͯΏ͔͙ͤͻ ͦͨͼ͙͊͞ 

 ͫ͊ͣͦͫͭ͊ͤͦ͡ 

 ͊ͦ͟ ͔͙͊͒ͤ͘͞;͊͟ ͨ ͦͤͯ͒͊ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Υ 

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ ;͊ͤ͊͡ 
͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Υ 

˸͔ͫ ͭͦΣ ͦͨ΄͙ͭͤ͊ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊ ;͊ͤ͊͡ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ 

1. 
 

2. 
 

˹͔͊ͨͦͣͤ͊Υ ˽͔ͦͭͪ͋ͤͦ ͔͞ ͍͔͙ͤ͊ͫͭ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ ͙ ͔͙ͫ͒΄͔ͭ ͍͙ͫͻ ͯ;͔͙ͫͤ͊͟ ͯ 
͔͙͊͒ͤ͘͞;ͦ͟͞ ͨͦͤͯ͒ͯΦ 

 ͊ͦ͟ ͨͦͤͯ͒͊ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣΥ 

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ό͙͍ͤ͊͘ύ  
͙ ͔ͣͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊  
ͨͦ ͙͍͒ͦ͘Ώ͊;͊Υ 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ 
͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ 
ͦ͊͟͞ ΐ͔ ͔ͫ ͍͔͙͙ͨͦͪͭ 
͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;Υ 

1. 
  

2. 
  

 
нύ ˾˻˴ ˤˢˬ˩˺ˢ ˽˻˹̂˨˩ ˮ˭˾ˢˬ˩˹ ̂ ˣ˾˻˳̂ ˨ˢ˹ˢ ˻˨ ˨ˢ˹ˢ ˻́ˤˢ˾ˢ˺ˢ ˽˻˹̂˨ˢ ό͙͙ͣͤͣͯͣ сл ͒͊ͤ͊ύ 

ψψψψψψψψψψψ ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͍ͦͭ͊ͪ͊ͥ͊ ͨͦͤͯ͒͊ 

 
оύ ˽˾˩˨˸˩́Σ ̇˩˹ˢ ˮ ˻˿́ˢ˶ˮ ˽˻˨ˢ̇ˮ ˾˩˶˩ˤˢ˹́˹ˮ ˭ˢ ˭ˢ˴˷̂̉˩˺˩ ̂˥˻ˤ˻˾ˢ 

˽͔͔ͪ͒ͣͭΥ 
˹ˢˣˢˤ˴A ˨ ˻ˣˢ˾ˢ 
̆˩˸ˮ˴ˢ˶ˮ˳˩ 

˽ˢ˾́ˮ˳ˢ 3 ς ˩ ˹˭ˮ˸ˮ ˮ ˩˹˭ˮ˸˿˴ˮ ˴ˮ́˻ˤˮ 

̂ͯͨͤ͊͟ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊Υ 
 

ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ 

̂ͯͨͤ͊͟ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-ͦͣΥ 
 

____________________ψψψψψψψ ͙͒ͤ͊ͪ͊ 

˾ͦ͟ ͙͔ͫͨͦͪͯ͟Υ 
˽ͦͤͯΏ͊; ͔ͫ ͍͔͔ͦ͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;ͯ͞ ͔ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ 
͔ͤ͊͒ͯ͗͞ ͯ ͪͦͯ͟ ͦ͒ ________ ͒͊ͤ͊ ͦ͒ ͙͔ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͦ͒ ͔ͫͭͪ͊ͤ 
͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊ ˹͊ͪͯ;͙ͦͼ͊. ό͙ͣ͊ͫͣͯͣ͟ 1р ͒͊ͤ͊ύ 

˹ˢ˽˻˸˩˹ˢΥ 
͙̂ͦͦ͟͟͡ ͔ͫ ͙ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;͊͟ ͨͦͤͯ͒͊ ͊ͦ͟ ͍͔ͦ͋͊͊ͤ͘ ͙͎ͨͪͦ͡ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ˻͋ͪ͊ͫͼ͊ ͔ͨͦͤͯ͒ ͍͔ͦ͋͊ͤͦ͘ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͔ͨͦͨͯͥͤΣ 
͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ ͍͔͔ͦͪͤ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊Φ ͙̂ͦͦ͟͟͡ ͔ͫ ͙ͨͦ͒ͤͦͫ ͨͦͤͯ͒͊ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣ 
͊ͦ͟ ͍͔ͦ͋͊͊ͤ͘ ͙͎ͨͪͦ͡ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ˻͋ͪ͊ͫͼ͊ ͔ͨͦͤͯ͒ ͍͔ͦ͋͊ͤͦ͘ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͔ͨͦͨͯͥͤΣ ͙ͨͦͭͨͫ͊ͤ ͙ ͔ͨ;͊ͭͦͣ ͍͔͔ͦͪͤ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ 
ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊Φ ̂ ͼ͔ͤͯ ͫͯ ͯͪ͊;͙ͯͤ͊ͭ ͍͙ͫ ͙ͨͪͨ͊͒͊ͯ͞ΐ͙ ͭͪͦ΄͍͙ͦ͟ ͔ͤͦͨͻ͙ͦ͒ͤ ͊͘ ͔͙͍͔ͪ͊ͦ͊ͥ͘͡ ͎͍ͯͦͦͪ͊ ͦ ͍͊ͤͦ͞͞ ͍ͤ͊͋͊ͼ͙. ˻ ͋ͪ͊͊͘ͼ 
͔ͨͦͤͯ͒ ͙ͨͦ͒ͤͦͫ ͔ͫ ͊͘ ͍ͫ͊ͯ͟ ͙ͨ͊ͪͭͯ͞ ͔ͨͦͫ͋ͤͦΦ ˻͋ͪ͊͊͘ͼ ͙͙ͦͨͪ͊ͭ͟ ͯ ͍͒ͦͦͤͦͣ͢ ͋ͪͦͯ͞ ͙͔ͨͪͣͪ͊͊͟Φ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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˻ˣ˾ˢ˭ˢ̇ - ˻ ˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˿ˤˢ˴˻˸ ˽˻˹̂̓ˢ̉̂  
ˮ˭ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢ 

 

̂ ͍͔͙͘ ͫ͊ ͨͦ ͙͍ͦͣ͘ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͔ͨͦͤͯ͒ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ 
͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩2/16, ͘ ͊ ͙ͨ͊ͪͭͯ͞ о ς ͔ ͙͙ͤͣ͘ ͙ ͔͙͙ͤͣͫ͘͟ ͙͍͙ͭͦ͟, ͍͔͙ͦ͋͊ͤͣ͢͞ ͤ͊ ˽ͦͪͭ͊ͯ͡ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟ 
͙ ͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙ ͤ͊ͪͯ;͙ͦͼ͊ ͙͍͔͊ͯͣͦ͘͢͞͞ ͒͊ ͨͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫͣͦ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣκ͙ͣ͊Φ 
 

˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˿ˤˢ˴˻˸ ˽˻˹̂̓ˢ̉̂ ˮ˭ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢΥ 
 

мΦ ˹˻˿ˮ˶ˢ̇ ˽˻˿˶ˢ 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ    

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

ˮ͔ͣͤ͊ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͨͪͦͺ͔͙͔ͫͦͤ͊ͤ͡ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͔͞ ͙͡ͼ͊ ͦ͊͟͞ ΐ͔ ͙͙͋ͭ 
͎͍ͦ͒ͦͦͪͤ͊ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͎͍ͯͦͦͪ͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

нΦ ̉˶ˢ˹ ˥˾̂˽˩ 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ  

˽ˮˣΥ  

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

ˮ͔ͣͤ͊ ͙ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐ͔ ͨͪͦͺ͔͙͔ͫͦͤ͊ͤ͡ 
͍͙͊͟͡ͺ͙͊͟ͼ͙͔͞ ͙͡ͼ͊ ͦ͊͟͞ ΐ͔ ͙͙͋ͭ 
͎͍ͦ͒ͦͦͪͤ͊ ͊͘ ͙͍ͪ͘΄͔͔ͥ ͎͍ͯͦͦͪ͊Υ 

 

͔͔́͡ͺͦͤΥ   

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ   
 

 
˹ˢ˽˻˸˩˹ˢΥ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͍ͨͦͨͯͥ͊͊ͯ͞ ͙ ͯ͘ ͨͦͤͯ͒ͯ ͔ͨͦ͒ͤͦͫ ͫ͊ͣͦ ͙ͦͤ ͨͦͤͯΏ͊;͙ ͙ͦ͟͞ 
͔ͨͦ͒ͤͦͫ ͔͙͊͒ͤ͘͞;ͯ͟ ͨͦͤͯ͒ͯΦ ˢͦ͟ ͨͦͤͯΏ͊; ͔ͤ ͤ͊ͫͭͯͨ͊ ͯ ͔͙͊͒ͤ͘͞;ͦ͟͞ ͙ͨͦͤͯ͒Σ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ 
͔ͫ ͔ͤ ͍ͨͦͨͯͥ͊͊ ͙ ͔ͤ ͍͒ͦͫͭ͊͊͢ ͯ͘ ͨͦͤͯ͒ͯΦ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͍ͨͦͨͯͥ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͨͦͤͯΏ͊;ς
͙ͤͦͫ͊͡ͼ ͨͦͫ͊͡Σ ͦ͒ͤͦͫͤͦ ͔͎͍ͥͦͦ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔Φ ͙̂ͦͦ͟͟͡ ͙ͣ͊ ͍͙΄͔ ͨͦͤͯΏ͊;͊ ͯ ͎͙ͪͯͨ ͨͦͤͯΏ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͍ͫ͊ͦͣ͟ 
ͨͦͤͯΏ͊;ͯ ͙͘ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͔ͫ ͔ͣͦ͗ ͙͙ͯͣͤͦ͗ͭΦ 
 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉ ˹ ˻˿ˮ˶ˢ̇ ˽˻˿˶ˢ 
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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˻ˣ˾ˢ˭ˢ̇ - ˻ ˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢ 

 

̂ ͍͔͙͘ ͫ͊ ͨͦ ͙͍ͦͣ͘ ͊͘ ͨͦ͒ͤͦ΄͔͔ͥ ͔ͨͦͤͯ͒ ͊͘ ͍͊ͤͯ͞ ͍ͤ͊͋͊ͯ͟ ͒ͦ͋͊ͪ͊ - ͔͙͙͔̆ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ 
͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩2/16, ͘ ͊ ͙ͨ͊ͪͭͯ͞ о ς ͔ ͙͙ͤͣ͘ ͙ ͔͙͙ͤͣͫ͘͟ ͙͍͙ͭͦ͟, ͍͔͙ͦ͋͊ͤͣ͢͞ ͤ͊ ˽ͦͪͭ͊ͯ͡ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟ 
͙ ͙͔͔ͤͭͪͤͭ ͙ͫͭͪ͊ͤͼ͙ ͤ͊ͪͯ;͙ͦͼ͊ ͙͍͔͊ͯͣͦ͘͢͞͞ ͒͊ ͨͦͤͯ͒ͯ ͙ͨͦ͒ͤͦͫͣͦ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣκ͙ͣ͊Φ 
 

˻˽̊́ˮ ˽˻˨ˢ̇ˮ ˻ ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢ 
 

˽˻˨ˮ˭ˤ˻̓ˢ̉ ͋ͪΦм 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ    

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ ͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͔ͫ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͤ ͍͔͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ 
͔ͨͪͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

˽˻˨ˮ˭ˤ˻̓ˢ̉ ͋ͪΦн 

˽ͯͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˿ͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣΥ  

˽͍͙ͪ͊ͤ ͙ͦ͋͟͡Υ  

˸͔ͫͭͦ ͙ ͔͊͒ͪͫ͊ ͔͙ͫ͒΄ͭ͊Υ  

˸͙͊ͭ;͙ͤ ͋ͪͦ͞Υ   

˽ˮˣΥ    

˹͙͍͊͘ ͔͋͊ͤ͟ ͙ 
͋ͪͦ͞ ͪ͊;ͯͤ͊Υ  

 

 

˽ͪͦͼ͔ͤ͊ͭ ͔ͯͯͨͤ͟ ͍͔͙ͪ͒ͤͦͫͭ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ 
͔ͫ ͍͔͙͙ͨͦͪͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯΥ 

 

˨͔ͦ ͔͔ͨͪ͒ͣͭ͊ ͍͔ͤ͊͋͊͟ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ 
͔ͨͪͦ͟ ͙͍ͨͦ͒ͦ͘Ώ͊;͊Υ 

 

͔͔́͡ͺͦͤΥ    

˩ ς Ƴŀƛƭ ͔͊͒ͪͫ͊Υ    
 

˹ˢ˽˻˸˩˹ˢΥ 
˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊ ͍ͨͦͨͯͥ͊͊ͯ͞ ͫ͊ͣͦ ͙ͦͤ ͨͦͤͯΏ͊;͙ ͙ͦ͟͞ ͨͦͤͯ͒ͯ ͔ͨͦ͒ͤͦͫ ͫ͊ ͙͍ͨͦ͒ͦ͘Ώ͊;͔ͣΦ ˢͦ͟ ͨͦͤͯΏ͊; ͤ͊ͫͭͯͨ͊ 
͔͋͘ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͔ͫ ͔ͤ ͍ͨͦͨͯͥ͊͊ ͙ ͔ͤ ͍͒ͦͫͭ͊͊͢ ͯ͘ ͨͦͤͯ͒ͯΦ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ ͨͦ͒͊ͼ͙ ͦ 
͙͍ͨͦ͒ͦ͘Ώ͊;͙ͣ͊ ͍ͨͦͨͯͥ͊͊ ͙ ͙͔ͨͦͭͨͫͯ͞ ͨͦͤͯΏ͊;Σ ͦ͒ͤͦͫͤͦ ͔͎͍ͥͦͦ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔Φ ͙̂ͦͦ͟͟͡ ͙ͣ͊ ͍͙΄͔ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ˻͋ͪ͊͊͘ͼ ͦͨ΄͙ͭ 
ͨͦ͒͊ͼ͙ ͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ͔ͫ ͔ͣͦ͗ ͙͙ͯͣͤͦ͗ͭΦ 

 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓s ̉ 
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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7. ˸ ˻˨˩˶ ̂˥˻ˤ˻˾ˢ ˽ ˢ˾́ˮ˳ˢ м 
 

˻ ˳ˢˤ˹˻˳ ˹ˢˣˢˤ̇ˮ ˨˻ˣˢ˾ˢ - ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 
˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 

˻˽̊́˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 
 

͊ͯ͘͟͢;͔ͤ ͒͊ͤ͊ *____________ 2016. ͎͙͔ͦ͒ͤ ό*͍ͨͦͨͯͥ͊͊ ˹͊ͪͯ;͙͊͡ͼ ͙͙ͨͪͦͣ͟͡ ͊ͯ͘͟͢;͔ͥ͊ ͎͍ͯͦͦͪ͊), ͯ 
˹͍ͦͦͣ ˿͊͒ͯΣ ͙͔ͣ͘ΏͯΥ 
 
1. ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ ͫ͊ ͔͙ͫ͒΄͔ͭͣ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ˣ͔͍ͯ͊ͪ͡ 
ͼ͊ͪ͊ ˶͊͊ͪ͊͘ ͋ͪͦ͞ мΣ ˽ˮˣ: 100721916, ͣ ͙͊ͭ;͙ͤ ͋ͪͦ͞: 08055203, ͟ ͙ͦ͞ ͊ͫͭͯͨ͊͘ ͔͒͊ͤ͟Σ ͨͪͦͺΦ ͒ͪ ˾͙͊͒ͦͣͪ 
˸͊͋͊͡΄͊ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟: ˹ ͊ͪͯ;͙͊͡ͼ), ͙  
 
2. _____________________________________________________________________________________  

                                                                               όͨͦͤͯΏ͊; ͙͔ͯͨͫͯ͞ ͨͯͤͦ ͙͙͡ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ˢ˽˾ύ 

ͫ͊ ͔͙ͫ͒΄͔ͭͣ ͯ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͯ͡Φ  ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪΦ ψψψ_, 
˽ˮˣΥ ψψψψψψψψψψψψψψψψψψψψΣ ͙ͣ͊ͭ;͙ͤ ͋ͪͦ͞Υ ψψψψψψψψψψψψψψψψψψψψψΣ ͔ͭͯ͟ΐ͙ ͪ͊;ͯͤ ͋ͪͦ͞: 
________________ψψψψψψψψψψψ ͦ͒͟ ͍͔ͨͦͫͦͤ͡ ͔͋͊ͤ͟ ψψψψψψψψψψψψψψψψψψψψψψψψΣ ͎ͦ͊͟ ͊ͫͭͯͨ͊͘ 
_________________________________________ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˨ ͍ͦ͋͊͊͢;). 
                        ό͍͔͙ͤ͊ͫͭ ͺͯͤ͟ͼ͙ͯ͞Σ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ 
 

ˢ˴˻ ˳˩ ˨ˢ́ˢ ˭ˢ˳˩˨˹ˮ̉˴ˢ ˽˻˹̂˨ˢκ˽˻˹̂˨ˢ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢΥ 
 нΦ ˥͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͦͯ͟͞ ;͙͔ͤΥ     
нΦмψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                            ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ ͙ 
          
нΦнψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                            ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ  
 
нΦоψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ 
 
όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˨ ͍ͦ͋͊͊͢;ύΣ ͊ ͦͯ͟͞ ͘ ͊ͫͭͯͨ͊ψψψψψψψψψ_____________________________. 
                                                                                                            ό͍͔͙ͤ͊ͫͭ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ 
 
 ˹͊ ͍ͦͫͤͦͯ ˿ͨͦͪ͊ͯͣ͊͘ ͦ ͙͍ͪ͘΄͔ͥͯ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͋ͪͦ͞Υψψψψψψψψψψψψψψψψψψ ͦ͒ 
_________________. ͎͙͔ͦ͒ͤ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͔ͫͨͦͪ͊ͯͣͤ͘ ͔ͫͭͪ͊ͤ ͫͯ ͔ͫ ͎͙͔ͫ͊͊ͫ͡͡ ͒͊ 
͔͙͊͒ͤ͘͞;͙͟ ͨͯͤͦͣͦΐ͙ͤ͟ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊  ͔͋ͯ͒ ___________________________ψψψψψψ ͙͔͒ͪͭͦͪ͟ 
__________________________________ 
          ό͍͔͙ͤ͊ͫͭ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ                               ό͍͔͙ͤ͊ͫͭ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ˢ˽˾ύ    
͙͘ ψψψψψψψψψψψψψψψψψΣ ͯ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪΦ ψψψψψψ ͙ͦ͟͞ ͔͞ ͍ͦ͊͡΄ΐ͔ͤ ͒͊ ͔͙ͨͪ͒ͯͣ͊͘ 
͍͔ͫ ͔͔ͨͦͭͪ͋ͤ ͍͔ͨͪ͊ͤ ͔ͪ͊͒ͥ ͯ ͨͦͫͭͯͨͯ͟ ͔͔͔ͨͪ͒ͣͭͤ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Φ 
 ͍͙̉͊ͤͦ͡ ͦͤͦͪ͘͟ͼ͙ͯͣ͊͞ ό͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ύ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ ͔͎͙ͤͦͪ͊ͤ;͔ͤͦ ͙ͫͦ͒͊ͪͤͦ͡ ˹͊ͪͯ;͙ͦͼͯ ͊͘ 
͙͍ͪ͘΄͔͔ͥ ͔͔͙ͨͪͯͭ͘ͻ ͍͔ͦ͋͊͊͘Φ 

 

ˢ˴˻ ˳˩ ˽˻˹̂˨ˢ ˨ˢ́ˢ ˿ˢ ˽˻˨ˮ˭ˤ˻̓ˢ̉˩˸κ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢΥ 
 

̉͊ͤ͡ ψψψψΦ 
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˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ  ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 

˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 

˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 
˭͊ ͔ͯͪ͒ͤͦ ͙͍ͪ͘΄͔͔ͥ ͎͍͙ͯͦͦͪͤͻ ͍͔ͦ͋͊͊͘ ͦ͒ ͔ͫͭͪ͊ͤ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͎͍ͦ͒ͦ͊ͪ͊ ˨͍ͦ͋͊͊͢;Σ ͊ͦ͟ ͒͊ ͔͞ ͫ͊ͣ 
͙͍ͪ͘΄͙ͦ ͔͍͔͒ͦ͡ ͍͔ͤ͊͋͊͟ ͍͔͔͔ͨͦͪͤ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯκ͙ͣ͊ ͙͘ ͍ͫͭ͊͊ мΦ κ ͙ н κ ͍͎ͦͦ ;͊ͤ͊͡Φ 
 
͎͍͔̂ͦͦͪͤ ͔ͫͭͪ͊ͤ ͎ͫ͊͊ͫͤͦ͡ ͦͤͫͭ͊ͭͯͯ͟͞Υ 
 
- ͒͊ ͔͞ ˹͊ͪͯ;͙͊͡ͼΣ ͤ͊ ͍ͦͫͤͦͯ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿έΣ ͋ͪͦ͞ мнпκмнΣ мпκмр ͙ 
суκмрύΣ ͙ ͙ͨͦ͒͊ͦͤͫ͘͟͟ͻ ͊͊ͭ͊͟ ͙ͦͣ͊͟͞ ͔ͫ ͔ͯͪΏ͔ͯ͞ ͨͦͫͭͯͨ͊͟ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟Σ ͍͔ͫͨͪͦͦ ͍͔͙ͦͭͦͪͤ ͨͦͫͭͯͨ͊͟ 
͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ н/16Σ ;͙͙͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍ͤ͊͋͊͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞; 
- ͒͊ ͔͞ ˨͍ͦ͋͊͊͢; ͍͙͒ͦͫͭ͊ͦ ͨͦͤͯ͒ͯ ͔͒͡Φ ͋ͪͦ͞Υ ψψψψψψψψψ ͦ  ͒_________________2016. ͎͙͔ͦ͒ͤ ͦ͊͟͞ ͯ 
͙ͨͦͭͨͯͤͦͫͭ ͎͍ͦ͒ͦ͊ͪ͊ ͫͨͼ͔͙ͺ͙͊͟ͼ͙͙͞ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞. 
 

̉͊ͤ͡ мΦ 
˽͔͔ͪ͒ͣͭ ͎͍̂ͦͦͪ͊ ͔͞ ͍ͤ͊͋͊͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞ ς ͦͨ΄͔ͭ ͻ͔͙͙͔ͣ͊͟͡͞ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ 

˨ͦ͋ͪ͊ύΣ ͊͘ ͔͔ͨͦͭͪ͋ ͔́ͻͤͦͦ͡΄͎ͦ͟ ͺ͔͊ͯͭͭ͊͟͡ ˹͍͙ͦ ˿͊͒, ͯ ͍͔ͫͣͯ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͨͦͤͯ͒ͦͣ ͙ ͦ͋ͪ͊ͫͼ͔ͣ 
͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͫ͊ ͍ͯͨͯͭͫͭͦͣ ͊ͦ͟͟ ͒͊ ͫ ͔ ͙ͨͦͨͯͤ ͙ͦ͟͞ ͫ ͔ ͙ͤ͊͊͘͡ ͯ ͙͎ͨͪͦͯ͡ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͍͙ͫ͊ͫͭ͊ͤ ͔͞ ͔͒ͦ 
͎͍ͯͦͦͪ͊Φ 

 
̉͊ͤ͡ 2. 

͎͍͔̂ͦͦͪͤ ͔ͫͭͪ͊ͤ ͍ͯͭͪΏͯͯ͞ ͒͊ ͯͯͨͤ͊͟ ͍͔ͪ͒ͤͦͫͭ ͒ͦ͋͊ͪ͊ ͙͘ ;͊ͤ͊͡ мΦ ͎͍̂ͦͦͪ͊ ͙͙ͤͦͫ͘ ͯͯͨͤͦ͟ 
ψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ ͔͋͘ ˽˨ˤ- ,͊ ͦ͒ͤͦͫͤͦ ψψψψψψψψψψψͫ͊ ˽˨ˤ-ͦͣ όнл҈ύΣ ͊ ͙͔͒ͦ͋ͤ͊͞ ͔͞ ͤ͊ ͍ͦͫͤͦͯ 
͔͙͙͒ͤ͞;͙ͤͻ ͼ͔ͤ͊ ͟ ͙ͦ͡;͙ͤ͊ ͙ ͘ ͔ͨͦͤͯ͒ ˨͍ͦ͋͊͊͢;͊.  

˹͊ͪͯ;͙͊͡ͼ ͍͊͒ͪ͗͊͊͘ ͍ͨͪ͊ͦ ͒͊ ͔ͤ ͔͙͔ͪ͊ͯ͘͡͞ ͎͍͔ͯͦͦͪͤͯ ͍͔ͪ͒ͤͦͫͭ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡Σ 
͙ͯͦͦ͟͟͡ ͊͘ ͭͦ ͔ͤ ͔͋ͯ͒ ͨͦͫͭͦ͊͊͞͡ ͔ͨͦͭͪ͋͊ ͦ͒͟ ˹͊ͪͯ;͙ͦͼ͊Φ 

˹͍͔͔͔͊͒ͤ ͙ͦ͟͡;͙͔ͤ ͙͘ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͒ͦ͋͊ͪ͊ ͫͯ ͍͙͔ͦͪͤ͟ ͙ ͫͭͪͯͭͯͪ͊͟ ͨͦͪͯ;͔͙ͤͻ ͒ͦ͋͊ͪ͊ ͔ͣͦ͗ 
͒͊ ͍͙͊ͪͪ͊ ͯ ͦ͒ͤͦͫͯ ͤ͊ ͊͘ͻ͔͍͔ͭ͊ͤ ͙ͦ͟͡;͙͔ͤ ͫ ͊ͣͦ ͯ ͍͙ͦͪͯ͟ ͔ͯͯͨͤ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

͎͍͔̂ͦͦͪͤ͊ ͼ͔ͤ͊ ͔͞ ͺ͙ͫͤ͊͟ ͙ ͔ͤ ͔ͣͦ͗ ͔ͫ ͔͙ͣͥ͊ͭΣ ͔ͯͫ͒͡ ͍͔ͨͦΐ͊ͥ͊ ͼ͔͔ͤ ͔͔͔ͣͤ͊ͭ͊͡ ͤ͊ ͍ͦͫͤͦͯ 
͙ͦ͟͞ͻ ͔͞ ͔ͦ͒ͪΏ͔ͤ͊Φ 

˻͙ͫͣ ͍͔͙ͪ͒ͤͦͫͭ ͒ͦ͋͊ͪ͊ ͙͘ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͼ͔ͤ͊ ͦ͋ͯͻ͍͊ͭ͊ ͙ ͭͪͦ΄͍͔ͦ͟ ͙͔ͫͨͦͪͯ͟Σ ͭͪ͊ͤͫͨͦͪͭ͊Σ 

͍ͯͭͦ͊ͪ͊Σ ͙͍ͫͭͦ͊ͪ͊Σ ͍ͨ͊ͦ͊ͥ͟  ͙͊ ͨͦͣͦΐ͙ͤͻ ͙ ͊͘΄͙͙ͭͭͤͻ ͔͍ͫͪ͒ͫͭ͊͊ ͔͙ͨͦͭͪ͋ͤͻ ͒͊ ͔ͫ ͔ͫͨͪ;͔ ͦ΄͔ͭΐ͔ͥ͊ 



ȰɔɓɐəɖɗɓɆ ɊɔɐəɒɋɓɘɆɜɎɭɆ ɗɘɖɆɓɆ 50  ɔɊ 87  

͙͙͡ ͎͙ͯ͋ͭ͊͟ ͒ͦ͋͊ͪ͊Σ ͭͪͦ΄͍͔ͦ͟ ͔͙ͨͪͯͣ͊ͥ͘ ͊ͦͭͨ͊͒͊ ͙ͦ͟͞ ͔ͤ͊ͫͭ͊ͤ ͤ͊ͦͤ͟ ͙ͦͪ͟΄ΐ͔ͥ͊ ͻ͔͙͙ͣ͊͊͟͡͞ ͔ͦ͟͞ ͔͞ 

͙ͫͨͦͪͯ;͙ͦ ͟ ͊ͦ ͙ ͍͔ͫ ͎͔͒ͪͯ ͔͔͔ͤͨͦͣͤͯͭ ͭͪͦ΄͍͔ͦ͟ ͔ͤͦͨͻ͔ͦ͒ͤ ͊͘ ͔͙ͪ͊͊͘͡ͼ͙ͯ͞ ͔͔͎ͨͪ͒ͣͭͤͦ ͎͍ͯͦͦͪ͊Φ  

 
̉͊ͤ͡ 3. 

˽͊͡ΐ͔͊ͥ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͯ ͪͦͯ͟ ͦ͒ пр ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͙͔ͨͪͣ͊͞ ͙͍ͫͨͪ͊ͤͦ ͫ͊;͙͔͎ͥͤͦ ͪ͊;ͯͤ͊ ͊͘ 
͙ͫͨͦͪͯ;͔ͤ͊ ͒ͦ͋ͪ͊Φ 
 ˾͊;ͯͤ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡ ͔ͭͪ͋͊ ͒͊ ͎͊ͫ͡ ͙ͤ ͊Υ 
  ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ  
  ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ  
  ˽ˮˣ мллтнмфмсΣ  
  ͫ͊ ͔ͤ͊ͨͦͣͤͦͣΥ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͎͍ͯͦͦͪͦͣ ͋ͪͦ͞ *___________ (*͍ͨͦͨͯͥ͊͊ ˹͊ͪͯ;͙͊͡ͼ  
  ͙͙ͨͪͦͣ͟͡ ͊ͯ͘͟͢;͔ͥ͊ ͎͍ͯͦͦͪ͊). 
 

̉͊ͤ͡ пΦ 
˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͫͯ͟ͼ͔͙͍ͫͤͦΣ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͔ͨͦͭͪ͋͊ͣ͊ 

˹͊ͪͯ;͙ͦͼ͊ ͯ ͎͔ͨͦ͒ͯ͡ ͍͔ͪͫͭΣ ͙ͦ͟͡;͙͔ͤ ͙ ͙͙͔͒ͤ͊ͣ͟ ͙͔ͫͨͦͪͯ͟ ͙͔ͫ͊͊ͤ͘͟ ͤ͊ͪͯͽ͔͙͋ͤͼͦͣ ͙ ͭͦ ͯ ͔͙ͫ͒΄͔ͭ 
˹͊ͪͯ;͙ͦͼ͊Σ ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ ˹͍͙ͦ ˿͊͒ ͯ ͙͔ͨͪͦͫͭͦͪ͞ ͔ͦ͟͞ ͔͙ͦ͒ͪ͒ ˹͊ͪͯ;͙͊͡ͼΦ 

˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊Σ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͍͔͊͗ΐ͙ͣ ͙͊ͦͤͫͣ͘͟͟ ͙͙ͨͪͦͨͫͣ͊ ό˭͊ͦͤ͟ ͦ ͙͊ͣ͋͊͊͗͡ ͙ 
͊ͣ͋͊͊͗ͤͦͣ͡ ͦͭͨ͊͒ͯΣ ˭͊ͦͤ͟ ͦ ͍ͯͨͪ͊͊ͥͯ͢ ͦͭͨ͊͒ͦͣύΣ ͍ͪ΄͙ ͔͙͔ͨͪͯͣ͊ͥ͘ ͦͭͨ͊͒͊ ͙ͦ͟͞ ͔ͤ͊ͫͭ͊ͤ ͤ͊ͦͤ͟ 
͙ͦͪ͟΄ΐ͔ͥ͊ ͻ͔͙͙ͣ͊͊͟͡͞ ͔ͦ͟͞ ͔͞ ͙ͫͨͦͪͯ;͙ͦΣ ͙ͨͪ ;͔ͣͯ ͙ͣ͊ͫͣ͊ͤ͊͟͡ ͙ͦ͟͡;͙ͤ͊ ͔͊ͦͫͭ͊͘͡ ͫͯͨͫͭ͊ͤͼ͔ ͔ͤ 
͔ͣͦ͗ ͙͙͋ͭ ͍͔ΐ͊ ͦ͒ 5% ͘ ͔͙͔͊ͨͪͣͤ ͔͊ͣ͋͊͊͗͡ ͯ ͦͦ͟͞͞ ͔͞ ͻ͔͙͙ͣ͊͊͟͡͞ ͙ ͫͨͦͪͯ;͔ͤ͊. 

 
̉͊ͤ͡ 5.  

˹͊ͪͯ;͙͊͡ͼ ΐ͔ ˨͍ͦ͋͊͊͢;ͯ ͤ͊ͪͯͽ͔͙͋ͤͼͯ ͙͍͙͙ͫͨͦͫͭ͊ͭ ͔ͨͯͭͣ ͔ ͙ͣ͊͊͡Φ ˹͊ͪͯͽ͔͙͋ͤͼ͊ ˹͊ͪͯ;͙ͦͼ͊ 
ͣͦͪ͊ ͒͊ ͙ͫ͊͒ͪ͗ ͙͍ͤ͊͘ ͒ͦ͋ͪ͊Σ ͤ͊ͪͯ;͔ͤͯ ͙ͦ͟͡;͙ͤͯ ͙ ͔ͣͫͭͦ ͙͔ͫͨͦͪͯ͟Φ 

˨͍ͦ͋͊͊͢; ͔ͫ ͍͔͔ͦ͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ ͯ ͪͦͯ͟ ͦ͒ ψψψψψ 
(_________) ͒ ͊ͤ͊ ͦ͒ ͙͔ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡Σ ͦ͒ ͔ͫͭͪ͊ͤ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊  
˹͊ͪͯ;͙ͦͼ͊Φ  

 
̉͊ͤ͡ 6. 

˽͔͔ͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͍ͤͦ͊ ͙ ͔͙ͤͦͪ͟΄ΐ͔ͤ͊Φ ˾ͦ͟ ͭͪ͊͊ͥ͊͞ ͙ͫͨͦͪͯ;͔͙ͤͻ ͒ͦ͋͊ͪ͊ ͣͦͪ͊ ͒͊ 
͔͋ͯ͒ ͔ͤ͊ͣ͊ͥ͞ тл҈ ͔͙͎͒͊ͪͫ͊ͤͦ͟͡ ͪͦ͊͟ ͭͪ͊͊ͥ͊͞Σ ͪ͊;ͯͤ͊ͯ͞ΐ͙ ͦ͒ ͒͊ͭͯͣ͊ ͙͔ͨͪͣ͊͞Φ  

˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͔͔ͨͪ͒ͣͭ ͎͍ͯͦͦͪ͊ ͔͍͔͔ͨͪ͘ ͙ͭͪ͊ͤͫͨͦͪͭͤͣ ͔͍ͫͪ͒ͫͭͦͣΣ ͯ 
͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦ͞ ͙͊ͣ͋͊͊͗͡Σ ͙ͪ͊͒ ͔͔ͦ͋͋͘Ώ͔ͥ͊ ͍͙͔͔͊ͭͭͤ͟͡ ͊͘΄͙͔ͭͭ ͒ͦ͋͊ͪ͊ ͫ ͙ͦ͋ͪͦͣ͘ ͤ͊ ͙ͥͻ͍ͦ͊ 
͍͍ͫͦͫͭ͊͞Φ 
 

̉͊ͤ͡ тΦ 
͙̂ͦͦ͟͟͡ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ ˹͊ͪͯ;͙ͦͼ͊ ͙͙ͨͪͦͣ͟͡ ͙͔ͨͪͣ͊͞ ͒ͦ͋͊ͪ͊ ͦͼ͔͙ͤ ͒͊ ͙ͫͭ͊ ͙ͤͫͯ 

͙͎ͨͪͦͨͫ͊ͤͦ ͦ͒ͤͦͫͤͦ ͎͍͔͎ͯͦͦͪͤͦ ͍͙͔͊ͭͭ͊͟͡Σ ͍ͦ͊͡΄ΐ͔ͤ ͔͞ ͒͊ ͙͔ͦ͒͋͞ ͙͔ͨͪͣ͞ ͙͙ͫͭͻ ͯ͘ ͍͔ͦ͋͊ͯ͘ ͒͊ 
͙͔͙ͨͫͣͤͣ ͔ͨͯͭͣ ͦ͒ͣ͊ͻ ͍͔͙ͦ͋͊ͫͭ ˨͍ͦ͋͊͊͢;͊ ͙ ͊͘ͻ͔͍ͭ͊ ͍ͤͦͯ ͙ͫͨͦͪͯͯ͟ ͯ ͙͙ͫͭͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ͯ ͪͦͯ͟ ͦ͒ 
͙ͭͪ ͒ ͊ͤ͊Σ ͊ ͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͙͋͊͡ ͔͔ͨͪ͒ͣͭ ͙͔ͨͪͣ͊͞ ͙ ͔ͦͤͭͪͦ͟͡ ͦ͒ͣ͊ͻ ͍͙ͪ͊ͭ ˨͍ͦ͋͊͊͢;ͯΦ 

̂ ͫͯ͡;͊ͯ͞ ͙͘ ͔ͨͪͭͻ͎ͦ͒ͤͦ ͍ͫͭ͊͊Σ ˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͯ ͍͔ͦͫͭ͊ͤͦͣ͢ ͪͦͯ͟ ͙ͫͨͦͪͯ;͙ ˹͊ͪͯ;͙ͦͼͯ 
͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͔͔ͨͪ͒ͣͭ ͎͍ͯͦͦͪ͊ ͙͎ͨͪͦͨͫ͊ͤͦΣ ͦ͒ͤͦͫͤͦ ͎͍͔͎ͯͦͦͪͤͦ ͍͙͔͊ͭͭ͊͟͡Φ 

 
̉͊ͤ͡ уΦ 

˹͊ͪͯ;͙͊͡ͼ ͔͞ ͒ͯ͗͊ͤ ͒͊ ˨͍ͦ͋͊͊͢;ͯ ͍͙ͫͭ͊ ͙͎͍ͨͪͦͦͪ ͤ͊ ͙ͦ͟͡;͙ͤͯ ͒ͦ͋͊ͪ͊ ͙ͦ͟͞ ͔ͫ ͙ͫͨͦͪͯ;ͯͯ͞Σ 
ͦ͒ͣ͊ͻ ͙͙ͨͪͦͣ͟͡ ͔͙ͨͪͯͣ͊ͥ͊͘ ͒ͦ͋͊ͪ͊. 

˿͍͙͊͟ ͙ͤ͊ͤ͊͒ͤ͟ ͙͎͍ͨͪͦͦͪ ˹͊ͪͯ;͙ͦͼ͊ ͫͣ͊ͭͪ͊ΐ͔ ͔ͫ ͔͎͍͔͔͙ͤ͋͊ͦͪͣͤͣ͡ ͙ ͔ͤΐ͔ ͍͔͙͍͙ͦ͋͊͊ͭ͘ 
˨ͦ͋͊͊͢;͊Φ 
 

̉͊ͤ͡ фΦ 
͎͍̂ͦͦͪ ͔ͫ ͊ͯ͘͟͢;͔ͯ͞ ͤ͊ ͔͙ͨͪͦ͒ ͦ͒ ͎͙ͦ͒ͤͯ ͒͊ͤ͊Σ ͦ͒ͤͦͫͤͦ ͒ͦ ͔͙ͪ͊͊͘͡ͼ͙͔͞ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭ 

͙͘ ;͊ͤ͊͡ нΦ ͍͎ͦͦ ͎͍̂ͦͦͪ͊ ͯ ͍͙͙͊ͫͤͦͫͭ͘ ΄ͭ͊ ͔ͨͪ ͙ͤ͊ͫͭͯͨΦ 
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̉͊ͤ͡ 10. 

͎͍̂ͦͦͪ ͔ͫ ͙ͪ͊ͫ͒͊͟ ͙͍͊ͦͣ͘͞ ͯ ͙ͨͫ͊ͤͦ͞ ͺ͙ͦͪͣ ͦ͊͟͞ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͎͒ͪͯͦ͞ ͎͍ͯͦͦͪͤͦ͞ ͙ͫͭͪ͊ͤ ͙ ͫ͊ 
͙ͦͭ͊ͤͣ͘͟ ͪͦͦͣ͟ ͦ͒ 30 ͒ ͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͍͒ͦͫͭ͊͊ͥ͊͢ ͙͍͔͊͘͞Φ 
 
 

̉͊ͤ͡ 11. 
˭͊ ͍͔ͫ ΄ͭͦ ͍͙ͦͣ ͎͍ͯͦͦͪͦͣ ͙͔ͤ͞ ͔ͨͦͫ͋ͤͦ ͍ͯͭͪΏ͔ͤͦ ͙͔ͨͪͣͥͯͯ͞ ͔ͫ ͔͔ͦ͒ͪ͒͋ ˭͊ͦͤ͊͟ ͦ 

͙͎ͦ͋͊͡ͼ͙͙ͦͤͣ ͙ͦ͒ͤͦͫͣ͊Φ 
 

̉͊ͤ͡ м2. 
˿͍͔ ͔͍͔͔ͤͭͯ͊ͤ͡ ͍͔ͫͨͦͪͦ ͎͍͔ͯͦͦͪͤ ͔ͫͭͪ͊ͤ ΐ͔ ͔ͪ΄͍͙͊͊ͭ ͫͨͦͪ͊ͯͣͤͦ͘Φ  
͙̂ͦͦ͟͟͡ ͒ͦ ͫͨͦͪ͊ͯͣ͊͘ ͔ͤ ͒ͦΏ͔Σ ͎͍ͯͦ͊ͪ͊ ͔ͫ ͔ͤ͊͒͗ͤͦͫͭ͡ ͍ͫͭ͊ͪͤͦ ͔͎ͤ͊͒͗ͤͦ͡ ͫ ͯ͒͊ ͯ ˹͍ͦͦͣ ˿͊͒ͯΦ 

 
̉͊ͤ͡ м3. 

˻͍͊͞ ͎͍ͯͦͦͪ ͔͞ ͫ͊;͙͔ͥͤ ͯ с ό΄͔ͫͭύ ͔͙͒ͤ͊͟͞ͻ ͙͔ͨͪͣͪ͊͊͟ ͦ͒ ͙ͦ͟͞ͻ п ό;͔͙͙ͭͪύ ͙͔ͨͪͣͪ͊͟ ͍͊͒ͪ͗͊͊͘ 
˹͊ͪͯ;͙͊͡ͼΣ ͊ н ό͍͒͊ύ ͙͔ͨͪͣͪ͊͟ ˨͍ͦ͋͊͊͢;. 

 
 
 

 ˭ˢ ˹ˢ˾̂̉ˮ˻̇ˢ    ˭ˢ ˨˻ˣˢˤ˷ˢ̉ˢ  

   

ͨͪ ͦͺΦ ͒ͪ  ˾͙͊͒ͦͣͪ ˸͊͋͊͡΄͊Σ ͔͒ ͊ͤ͟   

 
 
 
 
 
ϝ˸͔ͦ͒͡ ͎͍ͯͦͦͪ͊ ͨͦͤͯΏ͊; ͣͦͪ͊ ͒͊ ͙ͨͦͨͯͤΣ ͙ͨͦͭͨ΄͔ ͎͍ͦ͒ͦͦͪͤͦ ͙͡ͼ͔ ͨͦͤͯΏ͊;͊ ͙ ͒͊ ͍͔͙ͦͪ ͔ͨ;͊ͭͦͣΦ 
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тΦ ˸˻˨˩˶ ̂˥˻ˤ˻˾ˢ ˽ ˢ˾́ˮ˳ˢ н 

 
˻ ˳ˢˤ˹˻˳ ˹ˢˣˢˤ̇ˮ ˨˻ˣˢ˾ˢ - ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 

˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 
̅ˮ˹˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 

 
͊ͯ͘͟͢;͔ͤ ͒͊ͤ͊ *____________ 2016Φ ͎͙͔ͦ͒ͤ ό*͍ͨͦͨͯͥ͊͊ ˹͊ͪͯ;͙͊͡ͼ ͙͙ͨͪͦͣ͟͡ ͊ͯ͘͟͢;͔ͥ͊ ͎͍ͯͦͦͪ͊), ͯ 
˹͍ͦͦͣ ˿͊͒ͯΣ ͙͔ͣ͘ΏͯΥ 
 
1. ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ ͫ͊ ͔͙ͫ͒΄͔ͭͣ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ˣ͔͍ͯ͊ͪ͡ 
ͼ͊ͪ͊ ˶͊͊ͪ͊͘ ͋ͪͦ͞ мΣ ˽ˮˣΥ мллтнмфмсΣ ͙ͣ͊ͭ;͙ͤ ͋ͪͦ͞Υ лулррнлоΣ ͙ͦ͟͞ ͊ͫͭͯͨ͊͘ ͔͒͊ͤ͟Σ ͨͪͦͺΦ ͒ͪ ˾͙͊͒ͦͣͪ 
˸͊͋͊͡΄͊ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˹͊ͪͯ;͙͊͡ͼύΣ ͙  
 
2. _____________________________________________________________________________________  

                                                                               όͨͦͤͯΏ͊; ͙͔ͯͨͫͯ͞ ͨͯͤͦ ͙͙͡ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ˢ˽˾ύ 

ͫ͊ ͔͙ͫ͒΄͔ͭͣ ͯ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͯ͡Φ  _________ψψψψψψψψψψψψψψψψψψψψ ͋ͪΦ ψψψ_, 
˽ˮˣΥ ψψψψψψψψψψψψψψψψψψψψΣ ͙ͣ͊ͭ;͙ͤ ͋ͪͦ͞Υ ψψψψψψψψψψψψψψψψψψψψψΣ ͔ͭͯ͟ΐ͙ ͪ͊;ͯͤ ͋ͪͦ͞: 
________________ψψψψψψψψψψψ ͦ͒͟ ͍͔ͨͦͫͦͤ͡ ͔͋͊ͤ͟ ψψψψψψψψψψψψψψψψψψψψψψψψΣ ͎ͦ͊͟ ͊ͫͭͯͨ͊͘ 
_________________________________________ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˨ ͍ͦ͋͊͊͢;). 
                        ό͍͔͙ͤ͊ͫͭ ͺͯͤ͟ͼ͙ͯ͞Σ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ 
 

ˢ˴˻ ˳˩ ˨ˢ́ˢ ˭ˢ˳˩˨˹ˮ̉˴ˢ ˽˻˹̂˨ˢκ˽˻˹̂˨ˢ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢΥ 
 нΦ ˥͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͦͯ͟͞ ;͙͔ͤΥ     
нΦмψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                            ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ ͙ 
          
нΦнψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                            ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ s ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ  
 
нΦоψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ 
 
όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˨͍ͦ͋͊͊͢;ύΣ ͊ ͦͯ͟͞ ͊ͫͭͯͨ͊͘ψψψψψψψψψ_____________________________. 
                                                                                                            ό͍͔͙ͤ͊ͫͭ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ 
 
 ˹͊ ͍ͦͫͤͦͯ ˿ͨͦͪ͊ͯͣ͊͘ ͦ ͙͍ͪ͘΄͔ͥͯ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͋ͪͦ͞Υψψψψψψψψψψψψψψψψψψ ͦ͒ 
_________________. ͎͙͔ͦ͒ͤ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͔ͫͨͦͪ͊ͯͣͤ͘ ͔ͫͭͪ͊ͤ ͫͯ ͔ͫ ͎͙͔ͫ͊͊ͫ͡͡ ͒͊ 
͔͙͊͒ͤ͘͞;͙͟ ͨͯͤͦͣͦΐ͙ͤ͟ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊  ͔͋ͯ͒ ___________________________ψψψψψψ ͙͔͒ͪͭͦͪ͟ 
__________________________________ 
          ό͍͔͙ͤ͊ͫͭ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ                               ό͍͔͙ͤ͊ͫͭ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ˢ˽˾ύ    
͙͘ ψψψψψψψψψψψψψψψψψΣ ͯ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪΦ ψψψψψψ ͙ͦ͟͞ ͔͞ ͍ͦ͊͡΄ΐ͔ͤ ͒͊ ͔͙ͨͪ͒ͯͣ͊͘ 
͍͔ͫ ͔͔ͨͦͭͪ͋ͤ ͍͔ͨͪ͊ͤ ͔ͪ͊͒ͥ ͯ ͨͦͫͭͯͨͯ͟ ͔͔͔ͨͪ͒ͣͭͤ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Φ 
 ͍͙̉͊ͤͦ͡ ͦͤͦͪ͘͟ͼ͙ͯͣ͊͞ ό͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ύ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ ͔͎͙ͤͦͪ͊ͤ;͔ͤͦ ͙ͫͦ͒͊ͪͤͦ͡ ˹͊ͪͯ;͙ͦͼͯ ͊͘ 
͙͍ͪ͘΄͔͔ͥ ͔͔͙ͨͪͯͭ͘ͻ ͍͔ͦ͋͊͊͘Φ 

 

ˢ˴˻ ˳˩ ˽˻˹̂˨ˢ ˨ˢ́ˢ ˿ˢ ˽˻˨ˮ˭ˤ˻̓ˢ̉˩˸κ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢΥ 
 

̉͊ͤ͡ ψψψψΦ 
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˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ  ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 

˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 

˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 
˭͊ ͔ͯͪ͒ͤͦ ͙͍ͪ͘΄͔͔ͥ ͎͍͙ͯͦͦͪͤͻ ͍͔ͦ͋͊͊͘ ͦ͒ ͔ͫͭͪ͊ͤ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͎͍ͦ͒ͦ͊ͪ͊ ˨͍ͦ͋͊͊͢;Σ ͊ͦ͟ ͒͊ ͔͞ ͫ͊ͣ 
͙͍ͪ͘΄͙ͦ ͔͍͔͒ͦ͡ ͍͔ͤ͊͋͊͟ ͍͔͔͔ͨͦͪͤ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯκ͙ͣ͊ ͙͘ ͍ͫͭ͊͊ мΦ κ ͙ н κ ͍͎ͦͦ ;͊ͤ͊͡Φ 
 
͎͍͔̂ͦͦͪͤ ͔ͫͭͪ͊ͤ ͎ͫ͊͊ͫͤͦ͡ ͦͤͫͭ͊ͭͯͯ͟͞Υ 
 
- ͒͊ ͔͞ ˹͊ͪͯ;͙͊͡ͼΣ ͤ͊ ͍ͦͫͤͦͯ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿έΣ ͋ͪͦ͞ мнпκмнΣ мпκмр ͙ 
суκмрύΣ ͙ ͙ͨͦ͒͊ͦͤͫ͘͟͟ͻ ͊͊ͭ͊͟ ͙ͦͣ͊͟͞ ͔ͫ ͔ͯͪΏ͔ͯ͞ ͨͦͫͭͯͨ͊͟ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟Σ ͍͔ͫͨͪͦͦ ͍͔͙ͦͭͦͪͤ ͨͦͫͭͯͨ͊͟ 
͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ нκмсΣ ;͙͙͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍ͤ͊͋͊͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞; 
- ͒͊ ͔͞ ˨͍ͦ͋͊͊͢; ͍͙͒ͦͫͭ͊ͦ ͨͦͤͯ͒ͯ ͔͒͡Φ ͋ͪͦ͞Υ ψψψψψψψψψ ͦ  ͒_________________2016. ͎͙͔ͦ͒ͤ ͦ͊͟͞ ͯ 
͙ͨͦͭͨͯͤͦͫͭ ͎͍ͦ͒ͦ͊ͪ͊ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͙͞ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞. 
 

̉͊ͤ͡ мΦ 
˽͔͔ͪ͒ͣͭ ͎͍̂ͦͦͪ͊ ͔͞ ͍ͤ͊͋͊͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞ ς ͺ͙͔ͤ ͻ͔͙͙͔ͣ͊͟͡͞ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˨ͦ͋ͪ͊ύΣ 

͊͘ ͔͔ͨͦͭͪ͋ ͔́ͻͤͦͦ͡΄͎ͦ͟ ͺ͔͊ͯͭͭ͊͟͡ ˹͍͙ͦ ˿͊͒, ͯ ͍͔ͫͣͯ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͨͦͤͯ͒ͦͣ ͙ ͦ͋ͪ͊ͫͼ͔ͣ ͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ 
ͫ͊ ͍ͯͨͯͭͫͭͦͣ ͊ͦ͟͟ ͒͊ ͔ͫ ͙ͨͦͨͯͤ ͙ͦ͟͞ ͫ ͔ ͙ͤ͊͊͘͡ ͯ ͙͎ͨͪͦͯ͡ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͍͙ͫ͊ͫͭ͊ͤ ͔͞ ͔͒ͦ ͎͍ͯͦͦͪ͊Φ 

 
̉͊ͤ͡ 2. 

͎͍͔̂ͦͦͪͤ ͔ͫͭͪ͊ͤ ͍ͯͭͪΏͯͯ͞ ͒͊ ͯͯͨͤ͊͟ ͍͔ͪ͒ͤͦͫͭ ͒ͦ͋͊ͪ͊ ͙͘ ;͊ͤ͊͡ мΦ ͎͍̂ͦͦͪ͊ ͙͙ͤͦͫ͘ ͯͯͨͤͦ͟ 
ψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ ͔͋͘ ˽˨ˤ- ,͊ ͦ͒ͤͦͫͤͦ ψψψψψψψψψψψͫ͊ ˽˨ˤ-ͦͣ όнл҈ύΣ ͊ ͙͔͒ͦ͋ͤ͊͞ ͔͞ ͤ͊ ͍ͦͫͤͦͯ 
͔͙͙͒ͤ͞;͙ͤͻ ͼ͔ͤ͊ ͟ ͙ͦ͡;͙ͤ͊ ͙ ͘ ͔ͨͦͤͯ͒ ˨͍ͦ͋͊͊͢;͊.  

˹͊ͪͯ;͙͊͡ͼ ͍͊͒ͪ͗͊͊͘ ͍ͨͪ͊ͦ ͒͊ ͔ͤ ͔͙͔ͪ͊ͯ͘͡͞ ͎͍͔ͯͦͦͪͤͯ ͍͔ͪ͒ͤͦͫͭ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡Σ 
͙ͯͦͦ͟͟͡ ͊͘ ͭͦ ͔ͤ ͔͋ͯ͒ ͨͦͫͭͦ͊͊͞͡ ͔ͨͦͭͪ͋͊ ͦ͒͟ ˹͊ͪͯ;͙ͦͼ͊Φ 

˹͍͔͔͔͊͒ͤ ͦ͟ ͙͡;͙͔ͤ ͙͘ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͒ͦ͋͊ͪ͊ ͫͯ ͍͙͔ͦͪͤ͟ ͙ ͫͭͪͯͭͯͪ͊͟ ͨͦͪͯ;͔͙ͤͻ ͒ͦ͋͊ͪ͊ ͔ͣͦ͗ 
͒͊ ͍͙͊ͪͪ͊ ͯ ͦ͒ͤͦͫͯ ͤ͊ ͊͘ͻ͔͍͔ͭ͊ͤ ͙ͦ͟͡;͙͔ͤ ͫ ͊ͣͦ ͯ ͍͙ͦͪͯ͟ ͔ͯͯͨͤ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

͎͍͔̂ͦͦͪͤ͊ ͼ͔ͤ͊ ͔͞ ͺ͙ͫͤ͊͟ ͙ ͔ͤ ͔ͣͦ͗ ͔ͫ ͔͙ͣͥ͊ͭΣ ͔ͯͫ͒͡ ͍͔ͨͦΐ͊ͥ͊ ͼ͔͔ͤ ͔͔͔ͣͤ͊ͭ͊͡ ͤ͊ ͍ͦͫͤͦͯ 
͙ͦ͟͞ͻ ͔͞ ͔ͦ͒ͪΏ͔ͤ͊Φ 

˻͙ͫͣ ͍͔͙ͪ͒ͤͦͫͭ ͒ͦ͋͊ͪ͊ ͙͘ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͼ͔ͤ͊ ͦ͋ͯͻ͍͊ͭ͊ ͙ ͭͪͦ΄͍͔ͦ͟ ͙͔ͫͨͦͪͯ͟Σ ͭͪ͊ͤͫͨͦͪͭ͊Σ 
͍ͯͭͦ͊ͪ͊Σ ͙͍ͫͭͦ͊ͪ͊Σ ͍ͨ͊ͦ͊ͥ͟  ͙͊ ͨͦͣͦΐ͙ͤͻ ͙ ͊͘΄͙͙ͭͭͤͻ ͔͍ͫͪ͒ͫͭ͊͊ ͔͙ͨͦͭͪ͋ͤͻ ͒͊ ͔ͫ ͔ͫͨͪ;͔ ͦ΄͔ͭΐ͔ͥ͊ 
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͙͙͡ ͎͙ͯ͋ͭ͊͟ ͒ͦ͋͊ͪ͊Σ ͭͪͦ΄͍͔ͦ͟ ͔͙ͨͪͯͣ͊ͥ͊͘ ͦͭͨ͊͒͊ ͙ͦ͟͞ ͔ͤ͊ͫͭ͊ͤ ͤ͊ͦͤ͟ ͙ͦͪ͟΄ΐ͔ͥ͊ ͻ͔͙͙ͣ͊͊͟͡͞ ͔ͦ͟͞ ͔͞ 
͙ͫͨͦͪͯ;͙ͦ ͊ͦ͟ ͙ ͍͔ͫ ͎͔͒ͪͯ ͔͔͔ͤͨͦͣͤͯͭ ͭͪͦ΄͍͔ͦ͟ ͔ͤͦͨͻ͔ͦ͒ͤ ͊͘ ͔͙ͪ͊͊͘͡ͼ͙ͯ͞ ͔͔͎ͨͪ͒ͣͭͤͦ ͎͍ͯͦͦͪ͊Φ  

 
̉͊ͤ͡ 3. 

˽͊͡ΐ͔͊ͥ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͯ ͪͦͯ͟ ͦ͒ пр ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͙͔ͨͪͣ͊͞ ͙͍ͫͨͪ͊ͤͦ ͫ͊;͙͔͎ͥͤͦ ͪ͊;ͯͤ͊ ͊͘ 
͙ͫͨͦͪͯ;͔ͤ͊ ͒ͦ͋ͪ͊Φ 
 ˾͊;ͯͤ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡ ͔ͭͪ͋͊ ͒͊ ͎͊ͫ͡ ͙ͤ ͊Υ 
  ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ  
  ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ  
  ˽ˮˣ мллтнмфмсΣ  
  ͫ͊ ͔ͤ͊ͨͦͣͤͦͣΥ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͎͍ͯͦͦͪͦͣ ͋ͪͦ͞ *___________ (*͍ͨͦͨͯͥ͊͊ ˹͊ͪͯ;͙͊͡ͼ  
  ͙͙ͨͪͦͣ͟͡ ͊ͯ͘͟͢;͔ͥ͊ ͎͍ͯͦͦͪ͊). 
 

̉͊ͤ͡ пΦ 
˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͫͯ͟ͼ͔͙͍ͫͤͦΣ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͔ͨͦͭͪ͋͊ͣ͊ 

˹͊ͪͯ;͙ͦͼ͊ ͯ ͎͔ͨͦ͒ͯ͡ ͍͔ͪͫͭΣ ͙ͦ͟͡;͙͔ͤ ͙ ͙͙͔͒ͤ͊ͣ͟ ͙͔ͫͨͦͪͯ͟ ͙͔ͫ͊͊ͤ͘͟ ͤ͊ͪͯͽ͔͙͋ͤͼͦͣ ͙ ͭͦ ͯ ͔͙ͫ͒΄͔ͭ 
˹͊ͪͯ;͙ͦͼ͊Σ ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ ˹͍͙ͦ ˿͊͒ ͯ ͙͔ͨͪͦͫͭͦͪ͞ ͔ͦ͟͞ ͔͙ͦ͒ͪ͒ ˹͊ͪͯ;͙͊͡ͼΦ 

˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊Σ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͍͔͊͗ΐ͙ͣ ͙͊ͦͤͫͣ͘͟͟ ͙͙ͨͪͦͨͫͣ͊ ό˭͊ͦͤ͟ ͦ ͙͊ͣ͋͊͊͗͡ ͙ 
͊ͣ͋͊͊͗ͤͦͣ͡ ͦͭͨ͊͒ͯΣ ˭͊ͦͤ͟ ͦ ͍ͯͨͪ͊͊ͥͯ͢ ͦͭͨ͊͒ͦͣύΣ ͍ͪ΄͙ ͔͙͔ͨͪͯͣ͊ͥ͘ ͦͭͨ͊͒͊ ͙ͦ͟͞ ͔ͤ͊ͫͭ͊ͤ ͤ͊ͦͤ͟ 
͙ͦͪ͟΄ΐ͔ͥ͊ ͻ͔͙͙ͣ͊͊͟͡͞ ͔ͦ͟͞ ͔͞ ͙ͫͨͦͪͯ;͙ͦΣ ͙ͨͪ ;͔ͣͯ ͙ͣ͊ͫͣ͊ͤ͊͟͡ ͙ͦ͟͡;͙ͤ͊ ͔͊ͦͫͭ͊͘͡ ͫͯͨͫͭ͊ͤͼ͔ ͔ͤ 
͔ͣͦ͗ ͋ ͙͙ͭ ͍͔ΐ͊ ͦ͒ 5% ͘ ͔͙͔͊ͨͪͣͤ ͔͊ͣ͋͊͊͗͡ ͯ ͦͦ͟͞͞ ͔͞ ͻ͔͙͙ͣ͊͊͟͡͞ ͙ͫͨͦͪͯ;͔ͤ͊. 

 
̉͊ͤ͡ 5.  

˹͊ͪͯ;͙͊͡ͼ ΐ͔ ˨͍ͦ͋͊͊͢;ͯ ͤ͊ͪͯͽ͔͙͋ͤͼͯ ͙͍͙͙ͫͨͦͫͭ͊ͭ ͔ͨͯͭͣ ͔ ͙ͣ͊͊͡Φ ˹͊ͪͯͽ͔͙͋ͤͼ͊ ˹͊ͪͯ;͙ͦͼ͊ 
ͣͦͪ͊ ͒͊ ͙ͫ͊͒ͪ͗ ͙͍ͤ͊͘ ͒ͦ͋ͪ͊Σ ͤ͊ͪͯ;͔ͤͯ ͙ͦ͟͡;͙ͤͯ ͙ ͔ͣͫͭͦ ͙͔ͫͨͦͪͯ͟Φ 

˨͍ͦ͋͊͊͢; ͔ͫ ͍͔͔ͦ͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ ͯ ͪͦͯ͟ ͦ͒ ψψψψψ 
όψψψψψψψψψύ ͒͊ͤ͊ ͦ͒ ͙͔ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡Σ ͦ͒ ͔ͫͭͪ͊ͤ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊  
˹͊ͪͯ;͙ͦͼ͊Φ  

 
̉͊ͤ͡ 6. 

˽͔͔ͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͍ͤͦ͊ ͙ ͔͙ͤͦͪ͟΄ΐ͔ͤ͊Φ ˾ͦ͟ ͭͪ͊͊ͥ͊͞ ͙ͫͨͦͪͯ;͔͙ͤͻ ͒ͦ͋͊ͪ͊ ͣͦͪ͊ ͒͊ 
͔͋ͯ͒ ͔ͤ͊ͣ͊ͥ͞ тл҈ ͔͙͎͒͊ͪͫ͊ͤͦ͟͡ ͪͦ͊͟ ͭͪ͊͊ͥ͊͞Σ ͪ͊;ͯͤ͊ͯ͞ΐ͙ ͦ͒ ͒͊ͭͯͣ͊ ͙͔ͨͪͣ͊͞Φ  

˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͔͔ͨͪ͒ͣͭ ͎͍ͯͦͦͪ͊ ͔͍͔͔ͨͪ͘ ͙ͭͪ͊ͤͫͨͦͪͭͤͣ ͔͍ͫͪ͒ͫͭͦͣΣ ͯ 
͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦ͞ ͙͊ͣ͋͊͊͗͡Σ ͙ͪ͊͒ ͔͔ͦ͋͋͘Ώ͔ͥ͊ ͍͙͔͔͊ͭͭͤ͟͡ ͊͘΄͙͔ͭͭ ͒ͦ͋͊ͪ͊ ͫ ͙ͦ͋ͪͦͣ͘ ͤ͊ ͙ͥͻ͍ͦ͊ 
͍͍ͫͦͫͭ͊͞Φ 
 

̉͡ ͊ͤ тΦ 
͙̂ͦͦ͟͟͡ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ ˹͊ͪͯ;͙ͦͼ͊ ͙͙ͨͪͦͣ͟͡ ͙͔ͨͪͣ͊͞ ͒ͦ͋͊ͪ͊ ͦͼ͔͙ͤ ͒͊ ͙ͫͭ͊ ͙ͤͫͯ 

͙͎ͨͪͦͨͫ͊ͤͦ ͦ͒ͤͦͫͤͦ ͎͍͔͎ͯͦͦͪͤͦ ͍͙͔͊ͭͭ͊͟͡Σ ͍ͦ͊͡΄ΐ͔ͤ ͔͞ ͒͊ ͙͔ͦ͒͋͞ ͙͔ͨͪͣ͞ ͙͙ͫͭͻ ͯ͘ ͍͔ͦ͋͊ͯ͘ ͒͊ 
͙͔͙ͨͫͣͤͣ ͔ͨͯͭͣ ͦ͒ͣ͊ͻ ͍͔͙ͦ͋͊ͫͭ ˨͍ͦ͋͊͊͢;͊ ͙ ͊͘ͻ͔͍ͭ͊ ͍ͤͦͯ ͙ͫͨͦͪͯͯ͟ ͯ ͙͙ͫͭͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ͯ ͪͦͯ͟ ͦ͒ 
͙ͭͪ ͒ ͊ͤ͊Σ ͊ ͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͙͋͊͡ ͔͔ͨͪ͒ͣͭ ͙͔ͨͪͣ͊͞ ͙ ͔ͦͤͭͪͦ͟͡ ͦ͒ͣ͊ͻ ͍͙ͪ͊ͭ ˨͍ͦ͋͊͊͢;ͯΦ 

̂ ͫͯ͡;͊ͯ͞ ͙͘ ͔ͨͪͭͻ͎ͦ͒ͤͦ ͍ͫͭ͊͊Σ ˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͯ ͍͔ͦͫͭ͊ͤͦͣ͢ ͪͦͯ͟ ͙ͫͨͦͪͯ;͙ ˹͊ͪͯ;͙ͦͼͯ 
͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͔͔ͨͪ͒ͣͭ ͎͍ͯͦͦͪ͊ ͙͎ͨͪͦͨͫ͊ͤͦΣ ͦ͒ͤͦͫͤͦ ͎͍͔͎ͯͦͦͪͤͦ ͍͙͔͊ͭͭ͊͟͡Φ 

 
̉͊ͤ͡ уΦ 

˹͊ͪͯ;͙͊͡ͼ ͔͞ ͒ͯ͗͊ͤ ͒͊ ˨͍ͦ͋͊͊͢;ͯ ͍͙ͫͭ͊ ͙͎͍ͨͪͦͦͪ ͤ͊ ͙ͦ͟͡;͙ͤͯ ͒ͦ͋͊ͪ͊ ͙ͦ͟͞ ͔ͫ ͙ͫͨͦͪͯ;ͯͯ͞Σ 
ͦ͒ͣ͊ͻ ͙͙ͨͪͦͣ͟͡ ͔͙ͨͪͯͣ͊ͥ͊͘ ͒ͦ͋͊ͪ͊. 

˿͍͙͊͟ ͙ͤ͊ͤ͊͒ͤ͟ ͙͎͍ͨͪͦͦͪ ˹͊ͪͯ;͙ͦͼ͊ ͫͣ͊ͭͪ͊ΐ͔ ͔ͫ ͔͎͍͔͔͙ͤ͋͊ͦͪͣͤͣ͡ ͙ ͔ͤΐ͔ ͍͔͙͍͙ͦ͋͊͊ͭ͘ 
˨ͦ͋͊͊͢;͊Φ 
 

̉͊ͤ͡ фΦ 
͎͍̂ͦͦͪ ͔ͫ ͊ͯ͘͟͢;͔ͯ͞ ͤ͊ ͔͙ͨͪͦ͒ ͦ͒ ͎͙ͦ͒ͤͯ ͒͊ͤ͊Σ ͦ͒ͤͦͫͤͦ ͒ͦ ͔͙ͪ͊͊͘͡ͼ͙͔͞ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭ 

͙͘ ;͊ͤ͊͡ нΦ ͍͎ͦͦ ͎͍̂ͦͦͪ͊ ͯ ͍͙͙͊ͫͤͦͫͭ͘ ΄ͭ͊ ͔ͨͪ ͙ͤ͊ͫͭͯͨΦ 
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̉͊ͤ͡ 10. 
͎͍̂ͦͦͪ ͔ͫ ͙ͪ͊ͫ͒͊͟ ͙͍͊ͦͣ͘͞ ͯ ͙ͨͫ͊ͤͦ͞ ͺ͙ͦͪͣ ͦ͊͟͞ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͎͒ͪͯͦ͞ ͎͍ͯͦͦͪͤͦ͞ ͙ͫͭͪ͊ͤ ͙ ͫ͊ 

͙ͦͭ͊ͤͣ͘͟ ͪͦͦͣ͟ ͦ͒ 30 ͒ ͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͍͒ͦͫͭ͊͊ͥ͊͢ ͙͍͔͊͘͞Φ 
 
 

̉͊ͤ͡ 11. 
˭͊ ͍͔ͫ ΄ͭͦ ͍͙ͦͣ ͎͍ͯͦͦͪͦͣ ͙͔ͤ͞ ͔ͨͦͫ͋ͤͦ ͍ͯͭͪΏ͔ͤͦ ͙͔ͨͪͣͥͯͯ͞ ͔ͫ ͔͔ͦ͒ͪ͒͋ ˭͊ͦͤ͊͟ ͦ 

͙͎ͦ͋͊͡ͼ͙͙ͦͤͣ ͙ͦ͒ͤͦͫͣ͊Φ 
 

̉͊ͤ͡ м2. 
˿͍͔ ͔͍͔͔ͤͭͯ͊ͤ͡ ͍͔ͫͨͦͪͦ ͎͍͔ͯͦͦͪͤ ͔ͫͭͪ͊ͤ ΐ͔ ͔ͪ΄͍͙͊͊ͭ ͫͨͦͪ͊ͯͣͤͦ͘Φ  
͙̂ͦͦ͟͟͡ ͒ͦ ͫͨͦͪ͊ͯͣ͊͘ ͔ͤ ͒ͦΏ͔Σ ͎͍ͯͦ͊ͪ͊ ͔ͫ ͔ͤ͊͒͗ͤͦͫͭ͡ ͍ͫͭ͊ͪͤͦ ͔͎ͤ͊͒͗ͤͦ͡ ͫ ͯ͒͊ ͯ ˹͍ͦͦͣ ˿͊͒ͯΦ 

 
̉͊ͤ͡ м3. 

˻͍͊͞ ͎͍ͯͦͦͪ ͔͞ ͫ͊;͙͔ͥͤ ͯ с ό΄͔ͫͭύ ͔͙͒ͤ͊͟͞ͻ ͙͔ͨͪͣͪ͊͊͟ ͦ͒ ͙ͦ͟͞ͻ п ό;͔͙͙ͭͪύ ͙͔ͨͪͣͪ͊͟ ͍͊͒ͪ͗͊͊͘ 
˹͊ͪͯ;͙͊͡ͼΣ ͊ н ό͍͒͊ύ ͙͔ͨͪͣͪ͊͟ ˨͍ͦ͋͊͊͢;. 

 
 
 

 ˭ˢ ˹ˢ˾̂̉ˮ˻̇ˢ    ˭ˢ ˨˻ˣˢˤ˷ˢ̉ˢ  

   

ͨͪ ͦͺΦ ͒ͪ  ˾͙͊͒ͦͣͪ ˸͊͋͊͡΄͊Σ ͔͒ ͊ͤ͟   

 
 
 
 
 
ϝ˸͔ͦ͒͡ ͎͍ͯͦͦͪ͊ ͨͦͤͯΏ͊; ͣͦͪ͊ ͒͊ ͙ͨͦͨͯͤΣ ͙ͨͦͭͨ΄͔ ͎͍ͦ͒ͦͦͪͤͦ ͙͡ͼ͔ ͨͦͤͯΏ͊;͊ ͙ ͒͊ ͍͔͙ͦͪ ͔ͨ;͊ͭͦͣΦ 
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тΦ ˸˻˨˩˶ ̂˥˻ˤ˻˾ˢ ˽ ˢ˾́ˮ˳ˢ о 

 
˻ ˳ˢˤ˹˻˳ ˹ˢˣˢˤ̇ˮ ˨˻ˣˢ˾ˢ - ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 

˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 
˩˹˭ˮ˸ˮ ˮ ˩˹˭ˮ˸˿˴ˮ ˴ˮ́˻ˤˮ 

 
͊ͯ͘͟͢;͔ͤ ͒͊ͤ͊ *____________ 2016Φ ͎͙͔ͦ͒ͤ ό*͍ͨͦͨͯͥ͊͊ ˹͊ͪͯ;͙͊͡ͼ ͙͙ͨͪͦͣ͟͡ ͊ͯ͘͟͢;͔ͥ͊ ͎͍ͯͦͦͪ͊), ͯ 
˹͍ͦͦͣ ˿͊͒ͯΣ ͙͔ͣ͘ΏͯΥ 
 
1. ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ ͫ͊ ͔͙ͫ͒΄͔ͭͣ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ˣ͔͍ͯ͊ͪ͡ 
ͼ͊ͪ͊ ˶͊͊ͪ͊͘ ͋ͪͦ͞ мΣ ˽ˮˣΥ мллтнмфмсΣ ͙ͣ͊ͭ;͙ͤ ͋ͪͦ͞Υ лулррнлоΣ ͙ͦ͟͞ ͊ͫͭͯͨ͊͘ ͔͒͊ͤ͟Σ ͨͪͦͺΦ ͒ͪ ˾͙͊͒ͦͣͪ 
˸͊͋͊͡΄͊ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˹͊ͪͯ;͙͊͡ͼύΣ ͙  
 
2. _____________________________________________________________________________________  

                                                                               όͨͦͤͯΏ͊; ͙͔ͯͨͫͯ͞ ͨͯͤͦ ͙͙͡ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ˢ˽˾ύ 

ͫ͊ ͔͙ͫ͒΄͔ͭͣ ͯ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͯ͡Φ  ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪΦ ψψψ_, 
˽ˮˣΥ ψψψψψψψψψψψψψψψψψψψψΣ ͙ͣ͊ͭ;͙ͤ ͋ͪͦ͞Υ ψψψψψψψψψψψψψψψψψψψψψΣ ͔ͭͯ͟ΐ͙ ͪ͊;ͯͤ ͋ͪͦ͞: 
________________ψψψψψψψψψψψ ͦ͒͟ ͍͔ͨͦͫͦͤ͡ ͔͋͊ͤ͟ ψψψψψψψψψψψψψψψψψψψψψψψψΣ ͎ͦ͊͟ ͊ͫͭͯͨ͊͘ 
_________________________________________ όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˨ ͍ͦ͋͊͊͢;). 
                        ό͍͔͙ͤ͊ͫͭ ͺͯͤ͟ͼ͙ͯ͞Σ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ 
 

ˢ˴˻ ˳˩ ˨ˢ́ˢ ˭ˢ˳˩˨˹ˮ̉˴ˢ ˽˻˹̂˨ˢκ˽˻˹̂˨ˢ ˥˾̂˽˩ ˽˻˹̂̓ˢ̉ˢΥ 
 нΦ ˥͔ͪͯͨ ͨͦͤͯΏ͊;͊ ͦͯ͟͞ ;͙͔ͤΥ     
2.1___________________________ψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                            ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ ͙ 
          
нΦнψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψ_____, 
                            ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ  
 
нΦоψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͙͘ ψψψψψψψψψψψψψΣ 
                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ͙͍ͦ͒͊͘ ˢ˽˾ύ 
 ͯ ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪψψψψΣ 
 
όͯ ͔͒͊ͣ͢ ͔ͭͫͭͯ͟Υ ˨͍ͦ͋͊͊͢;ύΣ ͊ ͦͯ͟͞ ͊ͫͭͯͨ͊͘ψψψψψψψψψ_____________________________. 
                                                                                                            ό͍͔͙ͤ͊ͫͭ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ 
 
 ˹͊ ͍ͦͫͤͦͯ ˿ͨͦͪ͊ͯͣ͊͘ ͦ ͙͍ͪ͘΄͔ͥͯ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͋ͪͦ͞Υψψψψψψψψψψψψψψψψψψ ͦ͒ 
_________________. ͎͙͔ͦ͒ͤ ͙ͦ͟͞ ͔͞ ͍͙ͫ͊ͫͭ͊ͤ ͔͒ͦ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͔ͫͨͦͪ͊ͯͣͤ͘ ͔ͫͭͪ͊ͤ ͫͯ ͔ͫ ͎͙͔ͫ͊͊ͫ͡͡ ͒͊ 
͔͙͊͒ͤ͘͞;͙͟ ͨͯͤͦͣͦΐ͙ͤ͟ ͎͔ͪͯͨ ͨͦͤͯΏ͊;͊  ͔͋ͯ͒ ___________________________ψψψψψψ ͙͔͒ͪͭͦͪ͟ 
__________________________________ 
          ό͍͔͙ͤ͊ͫͭ ͙͔ͣ ͙ ͔͙͔ͨͪͣ͘ύ                               ό͍͔͙ͤ͊ͫͭ ͫͪ͊͟ΐ͔ͤͦ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͘ ˢ˽˾ύ    
͙͘ ψψψψψψψψψψψψψψψψψΣ ͯ͡Φ ψψψψψψψψψψψψψψψψψψψψψψψψψψψ ͋ͪΦ ψψψψψψ ͙ͦ͟͞ ͔͞ ͍ͦ͊͡΄ΐ͔ͤ ͒͊ ͔͙ͨͪ͒ͯͣ͊͘ 
͍͔ͫ ͔͔ͨͦͭͪ͋ͤ ͍͔ͨͪ͊ͤ ͔ͪ͊͒ͥ ͯ ͨͦͫͭͯͨͯ͟ ͔͔͔ͨͪ͒ͣͭͤ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Φ 
 ͍͙̉͊ͤͦ͡ ͦͤͦͪ͘͟ͼ͙ͯͣ͊͞ ό͎͔ͪͯͨ ͨͦͤͯΏ͊;͊ύ ͎͍ͦ͒ͦ͊ͪ͊ͯ͞ ͔͎͙ͤͦͪ͊ͤ;͔ͤͦ ͙ͫͦ͒͊ͪͤͦ͡ ˹͊ͪͯ;͙ͦͼͯ ͊͘ 
͙͍ͪ͘΄͔͔ͥ ͔͔͙ͨͪͯͭ͘ͻ ͍͔ͦ͋͊͊͘Φ 

 

ˢ˴˻ ˳˩ ˽˻˹̂˨ˢ ˨ˢ́ˢ ˿ˢ ˽˻˨ˮ˭ˤ˻̓ˢ̉˩˸κ˽˻˨ˮ˭ˤ˻̓ˢ̉ˮ˸ˢΥ 
 

̉͊ͤ͡ ψψψψΦ 
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˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ  ψψψψψψψψψψψψψ___________________________________________  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 

˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ψψψψψψψψψψψψ_____________________________________________  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 

˨͍ͦ͋͊͊͢; ͞ ͔ ͔͒ͦ ͍͔ͤ͊͋͊͟ ͦ͊͟͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͭͦ 
___________________________________________________________________________ 
                        ό͍͔͙ͤ͊ͫͭ ͔͒ͦ ͔͔ͨͪ͒ͣͭ͊ ͙ͦ͟͞ ΐ͔ ͙͍ͪ͘΄͙͙ͭ ͙͍ͨͦ͒ͦ͘Ώ͊;ύ 
͍͔͙ͨͦͪͦ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯ ψψψψψψψψψψ_______________________________________________  
                                                           ό͍͔͙ͤ͊ͫͭ ͍ͨͦͫͦͤͦ͡ ͙͔ͣ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ύ 
͙͘ ψψψψψψψψψψψψψψψψψψΣ ͯ͡ΦψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψΣ ͋ͪΦψψψψψΣ ͊ ΄ͭͦ ;͙͙ͤ 
ψψψψψψψ҈ ͦ͒ ͯͯͨͤͦ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

 
˭͊ ͔ͯͪ͒ͤͦ ͙͍ͪ͘΄͔͔ͥ ͎͍͙ͯͦͦͪͤͻ ͍͔ͦ͋͊͊͘ ͦ͒ ͔ͫͭͪ͊ͤ ͙͍ͨͦ͒ͦ͘Ώ͊;͊ ͎͍ͦ͒ͦ͊ͪ͊ ˨͍ͦ͋͊͊͢;Σ ͊ͦ͟ ͒͊ ͔͞ ͫ͊ͣ 
͙͍ͪ͘΄͙ͦ ͔͍͔͒ͦ͡ ͍͔ͤ͊͋͊͟ ͍͔͔͔ͨͦͪͤ ͙͍ͨͦ͒ͦ͘Ώ͊;ͯκ͙ͣ͊ ͙͘ ͍ͫͭ͊͊ мΦ κ ͙ н κ ͍͎ͦͦ ;͊ͤ͊͡Φ 
 
͎͍͔̂ͦͦͪͤ ͔ͫͭͪ͊ͤ ͎ͫ͊͊ͫͤͦ͡ ͦͤͫͭ͊ͭͯͯ͟͞Υ 
 
- ͒͊ ͔͞ ˹͊ͪͯ;͙͊͡ͼΣ ͤ͊ ͍ͦͫͤͦͯ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿έΣ ͋ͪͦ͞ мнпκмнΣ мпκмр ͙ 
суκмрύΣ ͙ ͙ͨͦ͒͊ͦͤͫ͘͟͟ͻ ͊͊ͭ͊͟ ͙ͦͣ͊͟͞ ͔ͫ ͔ͯͪΏ͔ͯ͞ ͨͦͫͭͯͨ͊͟ ͍͙͊ͤ͞ͻ ͍͙ͤ͊͋͊͟Σ ͍͔ͫͨͪͦͦ ͍͔͙ͦͭͦͪͤ ͨͦͫͭͯͨ͊͟ 
͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ н/16Σ ;͙͙͞ ͔͞ ͔͔ͨͪ͒ͣͭ ͍ͤ͊͋͊͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞; 
- ͒͊ ͔͞ ˨͍ͦ͋͊͊͢; ͍͙͒ͦͫͭ͊ͦ ͨͦͤͯ͒ͯ ͔͒͡Φ ͋ͪͦ͞Υ ψψψψψψψψψ ͦ  ͒_________________2016. ͎͙͔ͦ͒ͤ ͦ͊͟͞ ͯ 
͙ͨͦͭͨͯͤͦͫͭ ͎͍ͦ͒ͦ͊ͪ͊ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͙͞ ͙͘ ͔ͦͤͯͪͫͤ͟͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͔͞. 
 

̉͊ͤ͡ мΦ 
˽͔͔ͪ͒ͣͭ ͎͍̂ͦͦͪ͊ ͔͞ ͍ͤ͊͋͊͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞ ς ͔͙͙ͤͣ͘ ͙ ͔͙͙ͤͣͫ͘͟ ͙͍͙ͭͦ͟ όͯ ͔͒͊ͣ͢ 

͔ͭ ͫͭͯ͟Υ ˨ͦ͋ͪ͊ύΣ ͊͘ ͔͔ͨͦͭͪ͋ ͔́ͻͤͦͦ͡΄͎ͦ͟ ͺ͔͊ͯͭͭ͊͟͡ ˹͍͙ͦ ˿͊͒, ͯ ͍͔ͫͣͯ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͨͦͤͯ͒ͦͣ ͙ ͦ͋ͪ͊ͫͼ͔ͣ 
͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͫ͊ ͍ͯͨͯͭͫͭͦͣ ͊ͦ͟͟ ͒͊ ͔ͫ ͙ͨͦͨͯͤ ͙ͦ͟͞ ͫ ͔ ͙ͤ͊͊͘͡ ͯ ͙͎ͨͪͦͯ͡ ͍͎ͦͦ ͎͍ͯͦͦͪ͊ ͙ ͍͙ͫ͊ͫͭ͊ͤ ͔͞ ͔͒ͦ 
͎͍ͯͦͦͪ͊Φ 

 
̉͊ͤ͡ 2. 

͎͍͔̂ͦͦͪͤ ͔ͫͭͪ͊ͤ ͍ͯͭͪΏͯͯ͞ ͒͊ ͯͯͨͤ͊͟ ͍͔ͪ͒ͤͦͫͭ ͒ͦ͋͊ͪ͊ ͙͘ ;͊ͤ͊͡ мΦ ͎͍̂ͦͦͪ͊ ͙͙ͤͦͫ͘ ͯͯͨͤͦ͟ 
ψψψψψψψψψψψψψ ͙͒ͤ͊ͪ͊ ͔͋͘ ˽˨ˤ- ,͊ ͦ͒ͤͦͫͤͦ ψψψψψψψψψψψͫ͊ ˽˨ˤ-ͦͣ όнл҈ύΣ ͊ ͙͔͒ͦ͋ͤ͊͞ ͔͞ ͤ͊ ͍ͦͫͤͦͯ 
͔͙͙͒ͤ͞;͙ͤͻ ͼ͔ͤ͊ ͟ ͙ͦ͡;͙ͤ͊ ͙ ͘ ͔ͨͦͤͯ͒ ˨͍ͦ͋͊͊͢;͊.  

˹͊ͪͯ;͙͊͡ͼ ͍͊͒ͪ͗͊͊͘ ͍ͨͪ͊ͦ ͒͊ ͔ͤ ͔͙͔ͪ͊ͯ͘͡͞ ͎͍͔ͯͦͦͪͤͯ ͍͔ͪ͒ͤͦͫͭ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡Σ 
͙ͯͦͦ͟͟͡ ͊͘ ͭͦ ͔ͤ ͔͋ͯ͒ ͨͦͫͭͦ͊͊͞͡ ͔ͨͦͭͪ͋͊ ͦ͒͟ ˹͊ͪͯ;͙ͦͼ͊Φ 

˹͍͔͔͔͊͒ͤ ͙ͦ͟͡;͙͔ͤ ͙͘ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͒ͦ͋͊ͪ͊ ͫͯ ͍͙͔ͦͪͤ͟ ͙ ͫͭͪͯͭͯͪ͊͟ ͨͦͪͯ;͔͙ͤͻ ͒ͦ͋͊ͪ͊ ͔ͣͦ͗ 
͒͊ ͍͙͊ͪͪ͊ ͯ ͦ͒ͤͦͫͯ ͤ͊ ͊͘ͻ͔͍͔ͭ͊ͤ ͙ͦ͟͡;͙͔ͤ ͫ ͊ͣͦ ͯ ͍͙ͦͪͯ͟ ͔ͯͯͨͤ͟ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭΦ 

͎͍͔̂ͦͦͪͤ͊ ͼ͔ͤ͊ ͔͞ ͺ͙ͫͤ͊͟ ͙ ͔ͤ ͔ͣͦ͗ ͔ͫ ͔͙ͣͥ͊ͭΣ ͔ͯͫ͒͡ ͍͔ͨͦΐ͊ͥ͊ ͼ͔͔ͤ ͔͔͔ͣͤ͊ͭ͊͡ ͤ͊ ͍ͦͫͤͦͯ 
͙ͦ͟͞ͻ ͔͞ ͔ͦ͒ͪΏ͔ͤ͊Φ 

˻͙ͫͣ ͍͔͙ͪ͒ͤͦͫͭ ͒ͦ͋͊ͪ͊ ͙͘ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͔͞ ͼ͔ͤ͊ ͦ͋ͯͻ͍͊ͭ͊ ͙ ͭͪͦ΄͍͔ͦ͟ ͙͔ͫͨͦͪͯ͟Σ ͭͪ͊ͤͫͨͦͪͭ͊Σ 

͍ͯͭͦ͊ͪ͊Σ ͙͍ͫͭͦ͊ͪ͊Σ ͍ͨ͊ͦ͊ͥ͟  ͙͊ ͨͦͣͦΐ͙ͤͻ ͙ ͊͘΄͙͙ͭͭͤͻ ͔͍ͫͪ͒ͫͭ͊͊ ͔͙ͨͦͭͪ͋ͤͻ ͒͊ ͔ͫ ͔ͫͨͪ;͔ ͦ΄͔ͭΐ͔ͥ͊ 
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͙͙͡ ͎͙ͯ͋ͭ͊͟ ͒ͦ͋͊ͪ͊ ͊ͦ͟ ͙ ͍͔ͫ ͎͔͒ͪͯ ͔͔͔ͤͨͦͣͤͯͭ ͭͪͦ΄͍͔ͦ͟ ͔ͤͦͨͻ͔ͦ͒ͤ ͊͘ ͔͙ͪ͊͊͘͡ͼ͙ͯ͞ ͔͔͎ͨͪ͒ͣͭͤͦ 

͎͍ͯͦͦͪ͊Φ  

 
̉͊ͤ͡ 3. 

˽͊͡ΐ͔͊ͥ ΐ͔ ͔ͫ ͙͍ͪ͘΄͙͙ͭ ͯ ͪͦͯ͟ ͦ͒ пр ͒͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͙͔ͨͪͣ͊͞ ͙͍ͫͨͪ͊ͤͦ ͫ͊;͙͔͎ͥͤͦ ͪ͊;ͯͤ͊ ͊͘ 
͙ͫͨͦͪͯ;͔ͤ͊ ͒ͦ͋ͪ͊Φ 
 ˾͊;ͯͤ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡ ͔ͭͪ͋͊ ͒͊ ͎͊ͫ͡ ͙ͤ ͊Υ 
  ͙͍͔͙͔̂ͤͪͭͭ͘ ͯ ˹͍ͦͦͣ ˿͊͒ͯΣ ͔́ͻͤͦͦ͡΄͙͟ ͺ͔͊ͯͭͭ͟͡ ˹͍͙ͦ ˿͊͒Σ  
  ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ  
  ˽ˮˣ мллтнмфмсΣ  
  ͫ͊ ͔ͤ͊ͨͦͣͤͦͣΥ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͎͍ͯͦͦͪͦͣ ͋ͪͦ͞ *___________ (*͍ͨͦͨͯͥ͊͊ ˹͊ͪͯ;͙͊͡ͼ  
  ͙͙ͨͪͦͣ͟͡ ͊ͯ͘͟͢;͔ͥ͊ ͎͍ͯͦͦͪ͊). 
 

̉͊ͤ͡ пΦ 
˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͫͯ͟ͼ͔͙͍ͫͤͦΣ ͯ ͫ͊͒ͯ͟͡ ͫ͊ ͔ͨͦͭͪ͋͊ͣ͊ 

˹͊ͪͯ;͙ͦͼ͊ ͯ ͎͔ͨͦ͒ͯ͡ ͍͔ͪͫͭΣ ͙ͦ͟͡;͙͔ͤ ͙ ͙͙͔͒ͤ͊ͣ͟ ͙͔ͫͨͦͪͯ͟ ͙͔ͫ͊͊ͤ͘͟ ͤ͊ͪͯͽ͔͙͋ͤͼͦͣ ͙ ͭͦ ͯ ͔͙ͫ͒΄͔ͭ 
˹͊ͪͯ;͙ͦͼ͊Σ ˣ͔͍ͯ͊ͪ͡ ͼ͊ͪ͊ ˶͊͊ͪ͊͘ мΣ ˹͍͙ͦ ˿͊͒ ͯ ͙͔ͨͪͦͫͭͦͪ͞ ͔ͦ͟͞ ͔͙ͦ͒ͪ͒ ˹͊ͪͯ;͙͊͡ͼΦ 

 
̉͊ͤ͡ 5.  

˹͊ͪͯ;͙͊͡ͼ ΐ͔ ˨͍ͦ͋͊͊͢;ͯ ͤ͊ͪͯͽ͔͙͋ͤͼͯ ͙͍͙͙ͫͨͦͫͭ͊ͭ ͔ͨͯͭͣ ͔ ͙ͣ͊͊͡Φ ˹͊ͪͯͽ͔͙͋ͤͼ͊ ˹͊ͪͯ;͙ͦͼ͊ 
ͣͦͪ͊ ͒͊ ͙ͫ͊͒ͪ͗ ͙͍ͤ͊͘ ͒ͦ͋ͪ͊Σ ͤ͊ͪͯ;͔ͤͯ ͙ͦ͟͡;͙ͤͯ ͙ ͔ͣͫͭͦ ͙͔ͫͨͦͪͯ͟Φ 

˨͍ͦ͋͊͊͢; ͔ͫ ͍͔͔ͦ͋͊ͯ͘͞ ͒͊ ͙ͫͨͦͪͯ;͔ͯ͞ ͔͔ͨͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͍͔͍ͫ͊ͦ͒ͤͤͦ͟Σ ͊ ͯ ͪͦͯ͟ ͦ͒ ψψψψψ 
όψψψψψψψψψύ ͒͊ͤ͊ ͦ͒ ͙͔ͨͪͣ͊͞ ͤ͊ͪͯͽ͔͙͋ͤͼ͔ ͙͘ ͍ͫͭ͊͊ мΦ ͍͎ͦͦ ;͊ͤ͊͡Σ ͦ͒ ͔ͫͭͪ͊ͤ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊  
˹͊ͪͯ;͙ͦͼ͊Φ  

 
̉͊ͤ͡ 6. 

˽͔͔ͪ͒ͣͭͤ͊ ͒ͦ͋ͪ͊ ͣͦͪ͊ͯ͞ ͙͙͋ͭ ͍ͤͦ͊ ͙ ͔͙ͤͦͪ͟΄ΐ͔ͤ͊Φ ˾ͦ͟ ͭͪ͊͊ͥ͊͞ ͙ͫͨͦͪͯ;͔͙ͤͻ ͒ͦ͋͊ͪ͊ ͣͦͪ͊ ͒͊ 
͔͋ͯ͒ ͔ͤ͊ͣ͊ͥ͞ тл҈ ͔͙͎͒͊ͪͫ͊ͤͦ͟͡ ͪͦ͊͟ ͭͪ͊͊ͥ͊͞Σ ͪ͊;ͯͤ͊ͯ͞ΐ͙ ͦ͒ ͒͊ͭͯͣ͊ ͙͔ͨͪͣ͊͞Φ  

˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͔͔ͨͪ͒ͣͭ ͎͍ͯͦͦͪ͊ ͔͍͔͔ͨͪ͘ ͙ͭͪ͊ͤͫͨͦͪͭͤͣ ͔͍ͫͪ͒ͫͭͦͣΣ ͯ 
͎͍ͦ͒ͦ͊ͪ͊ͯ͞ΐͦ͞ ͙͊ͣ͋͊͊͗͡Σ ͙ͪ͊͒ ͔͔ͦ͋͋͘Ώ͔ͥ͊ ͍͙͔͔͊ͭͭͤ͟͡ ͊͘΄͙͔ͭͭ ͒ͦ͋͊ͪ͊ ͫ ͙ͦ͋ͪͦͣ͘ ͤ͊ ͙ͥͻ͍ͦ͊ 
͍͍ͫͦͫͭ͊͞Φ 
 

̉͊ͤ͡ тΦ 
͙̂ͦͦ͟͟͡ ͍ͦ͊͡΄ΐ͔ͤͦ ͙͡ͼ͔ ˹͊ͪͯ;͙ͦͼ͊ ͙͙ͨͪͦͣ͟͡ ͙͔ͨͪͣ͊͞ ͒ͦ͋͊ͪ͊ ͦͼ͔͙ͤ ͒͊ ͙ͫͭ͊ ͙ͤͫͯ 

͙͎ͨͪͦͨͫ͊ͤͦ ͦ͒ͤͦͫͤͦ ͎͍͔͎ͯͦͦͪͤͦ ͍͙͔͊ͭͭ͊͟͡Σ ͍ͦ͊͡΄ΐ͔ͤ ͔͞ ͒͊ ͙͔ͦ͒͋͞ ͙͔ͨͪͣ͞ ͙͙ͫͭͻ ͯ͘ ͍͔ͦ͋͊ͯ͘ ͒͊ 
͙͔͙ͨͫͣͤͣ ͔ͨͯͭͣ ͦ͒ͣ͊ͻ ͍͔͙ͦ͋͊ͫͭ ˨͍ͦ͋͊͊͢;͊ ͙ ͊͘ͻ͔͍ͭ͊ ͍ͤͦͯ ͙ͫͨͦͪͯͯ͟ ͯ ͙͙ͫͭͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ͯ ͪͦͯ͟ ͦ͒ 
͙ͭͪ ͒ ͊ͤ͊Σ ͊ ͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͙͋͊͡ ͔͔ͨͪ͒ͣͭ ͙͔ͨͪͣ͊͞ ͙ ͔ͦͤͭͪͦ͟͡ ͦ͒ͣ͊ͻ ͍͙ͪ͊ͭ ˨͍ͦ͋͊͊͢;ͯΦ 

̂ ͫͯ͡;͊ͯ͞ ͙͘ ͔ͨͪͭͻ͎ͦ͒ͤͦ ͍ͫͭ͊͊Σ ˨͍ͦ͋͊͊͢; ͔͞ ͒ͯ͗͊ͤ ͒͊ ͯ ͍͔ͦͫͭ͊ͤͦͣ͢ ͪͦͯ͟ ͙ͫͨͦͪͯ;͙ ˹͊ͪͯ;͙ͦͼͯ 
͒ͦ͋ͪ͊ ͦ͊͟͞ ͫͯ ͔͔ͨͪ͒ͣͭ ͎͍ͯͦͦͪ͊ ͙͎ͨͪͦͨͫ͊ͤͦΣ ͦ͒ͤͦͫͤͦ ͎͍͔͎ͯͦͦͪͤͦ ͍͙͔͊ͭͭ͊͟͡Φ 

 
̉͊ͤ͡ уΦ 

˹͊ͪͯ;͙͊͡ͼ ͔͞ ͒ͯ͗͊ͤ ͒͊ ˨͍ͦ͋͊͊͢;ͯ ͍͙ͫͭ͊ ͙͎͍ͨͪͦͦͪ ͤ͊ ͙ͦ͟͡;͙ͤͯ ͒ͦ͋͊ͪ͊ ͙ͦ͟͞ ͔ͫ ͙ͫͨͦͪͯ;ͯͯ͞Σ 
ͦ͒ͣ͊ͻ ͙͙ͨͪͦͣ͟͡ ͔͙ͨͪͯͣ͊ͥ͊͘ ͒ͦ͋͊ͪ͊. 

˿͍͙͊͟ ͙ͤ͊ͤ͊͒ͤ͟ ͙͎͍ͨͪͦͦͪ ˹͊ͪͯ;͙ͦͼ͊ ͫͣ͊ͭͪ͊ΐ͔ ͔ͫ ͔͎͍͔͔͙ͤ͋͊ͦͪͣͤͣ͡ ͙ ͔ͤΐ͔ ͍͔͙͍͙ͦ͋͊͊ͭ͘ 
˨ͦ͋͊͊͢;͊Φ 
 

̉͊ͤ͡ фΦ 
͎͍̂ͦͦͪ ͔ͫ ͊ͯ͘͟͢;͔ͯ͞ ͤ͊ ͔͙ͨͪͦ͒ ͦ͒ ͎͙ͦ͒ͤͯ ͒͊ͤ͊Σ ͦ͒ͤͦͫͤͦ ͒ͦ ͔͙ͪ͊͊͘͡ͼ͙͔͞ ͎͍͔͔ͯͦͦͪͤ ͍͔͙ͪ͒ͤͦͫͭ 

͙͘ ;͊ͤ͊͡ нΦ ͍͎ͦͦ ͎͍̂ͦͦͪ͊ ͯ ͍͙͙͊ͫͤͦͫͭ͘ ΄ͭ͊ ͔ͨͪ ͙ͤ͊ͫͭͯͨΦ 
 

̉͊ͤ͡ 10. 
͎͍̂ͦͦͪ ͔ͫ ͙ͪ͊ͫ͒͊͟ ͙͍͊ͦͣ͘͞ ͯ ͙ͨͫ͊ͤͦ͞ ͺ͙ͦͪͣ ͦ͊͟͞ ͔ͫ ͍͒ͦͫͭ͊͊͢ ͎͒ͪͯͦ͞ ͎͍ͯͦͦͪͤͦ͞ ͙ͫͭͪ͊ͤ ͙ ͫ͊ 

͙ͦͭ͊ͤͣ͘͟ ͪͦͦͣ͟ ͦ͒ 30 ͒ ͊ͤ͊ ͦ͒ ͒͊ͤ͊ ͍͒ͦͫͭ͊͊ͥ͊͢ ͙͍͔͊͘͞Φ 
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̉͊ͤ͡ 11. 
˭͊ ͍͔ͫ ΄ͭͦ ͍͙ͦͣ ͎͍ͯͦͦͪͦͣ ͙͔ͤ͞ ͔ͨͦͫ͋ͤͦ ͍ͯͭͪΏ͔ͤͦ ͙͔ͨͪͣͥͯͯ͞ ͔ͫ ͔͔ͦ͒ͪ͒͋ ˭͊ͦͤ͊͟ ͦ 

͙͎ͦ͋͊͡ͼ͙͙ͦͤͣ ͙ͦ͒ͤͦͫͣ͊Φ 
 

̉͊ͤ͡ м2. 
˿͍͔ ͔͍͔͔ͤͭͯ͊ͤ͡ ͍͔ͫͨͦͪͦ ͎͍͔ͯͦͦͪͤ ͔ͫͭͪ͊ͤ ΐ͔ ͔ͪ΄͍͙͊͊ͭ ͫͨͦͪ͊ͯͣͤͦ͘Φ  
͙̂ͦͦ͟͟͡ ͒ͦ ͫͨͦͪ͊ͯͣ͊͘ ͔ͤ ͒ͦΏ͔Σ ͎͍ͯͦ͊ͪ͊ ͔ͫ ͔ͤ͊͒͗ͤͦͫͭ͡ ͍ͫͭ͊ͪͤͦ ͔͎ͤ͊͒͗ͤͦ͡ ͫ ͯ͒͊ ͯ ˹͍ͦͦͣ ˿͊͒ͯΦ 

 
̉͊ͤ͡ м3. 

˻͍͊͞ ͎͍ͯͦͦͪ ͔͞ ͫ͊;͙͔ͥͤ ͯ с ό΄͔ͫͭύ ͔͙͒ͤ͊͟͞ͻ ͙͔ͨͪͣͪ͊͊͟ ͦ͒ ͙ͦ͟͞ͻ п ό;͔͙͙ͭͪύ ͙͔ͨͪͣͪ͊͟ ͍͊͒ͪ͗͊͊͘ 
˹͊ͪͯ;͙͊͡ͼΣ ͊ н ό͍͒͊ύ ͙͔ͨͪͣͪ͊͟ ˨͍ͦ͋͊͊͢;. 

 
 
 

 ˭ˢ ˹ˢ˾̂̉ˮ˻̇ˢ    ˭ˢ ˨˻ˣˢˤ˷ˢ̉ˢ  

   

ͨͪ ͦͺΦ ͒ͪ  ˾͙͊͒ͦͣͪ ˸͊͋͊͡΄͊Σ ͔͒ ͊ͤ͟   

 
 
 
 
 
ϝ˸͔ͦ͒͡ ͎͍ͯͦͦͪ͊ ͨͦͤͯΏ͊; ͣͦͪ͊ ͒͊ ͙ͨͦͨͯͤΣ ͙ͨͦͭͨ΄͔ ͎͍ͦ͒ͦͦͪͤͦ ͙͡ͼ͔ ͨͦͤͯΏ͊;͊ ͙ ͒͊ ͍͔͙ͦͪ ͔ͨ;͊ͭͦͣΦ 
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8Φ ˻ˣ˾ˢ˭ˢ̇ ˮ˭ ˳ˢˤ˩ ˻ ˹˩˭ˢˤˮ˿ ˹˻˳ ˽˻˹̂˨ ˮ
̂ ˻́ˤ˻˾˩˹˻˸ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˨ ˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 

˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 
 
 

˭ˢ ˽ˢ˾́ˮ˳̂ ψψψψψ - ______________________________________________________________________ 
 

 
 
˽ͦͤͯΏ͊;Υ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
 
 
 
̂ ͫ͊͒ͯ͟͡ ͫ͊ ;͡Φ нсΦ ͙ смΦ ͍ͫͭ͊ пΦ ͭ͊;͊͟ фύ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿έΣ 

͋ͪͦ͞ мнпκмнΣ мпκмр ͙ суκмрύΣ ͨͦ͒ ͨͯͤͦͣ ͔͙ͣ͊ͭͪ͊ͤͦͣ͞͡ ͙ ͙͍͙ͪ͟;ͤͦͣ ͎͍ͦ͒ͦͦͪͤͦ΄ΐͯ ͙͘ ͍͔͊ͯͣ͢͞͞ ͦ͒͊ 

ͨͦͤͯ͒ͯ ͯ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞, ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ н/16 ͙ͨͦ͒ͤͦͫͣͦ 

͔͍͙ͤ͊ͫͤͦ͘Σ ͔͋͘ ͎͍͒ͦͦͦͪ͊ ͫ͊ ͎͙͒ͪͯͣ ͨͦͤͯΏ͊;͙ͣ͊ ͙͙͡ ͙͔͔͍͙͊ͤͭͪͫͦ͊ͤͣ͘ ͙͡ͼ͙ͣ͊Φ  

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

˹͔͊ͨͦͣͤ͊Υ ˻͋ͪ͊͊͘ͼ ͙͙ͦͨͪ͊ͭ͟ ͯ ͔ͨͦͭͪ͋ͤͦͣ ͋ͪͦͯ͞ ͙͔ͨͪͣͪ͊͊͟Φ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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фΦ ˻ˣ˾ˢ˭ˢ̇ ˮ˭˳ˢˤ˩ ˻ ˽˻̊́˻ˤˢ˺̂ ˻ˣˢˤ˩˭ˢ ˮ˭ ̉˶ˢ˹ˢ трΦ ˿́ˢˤ нΦ ˭ˢ˴˻˹ˢ ˻ ˳ˢˤ˹ˮ˸ ˹ˢˣˢˤ˴ˢ˸ˢ  

̂ ˻́ˤ˻˾˩˹˻˸ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˨˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 
˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 

 
 
 

˭ˢ ˽ˢ˾́ˮ˳̂ ψψψψψ - ______________________________________________________________________ 
 
 
˽ͦͤͯΏ͊;Υ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  
 
 
 
̂ ͫ͊͒ͯ͟͡ ͫ͊ ;͊ͤͦͣ͡ т5Φ ͍ͫͭ͊ 2Φ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿έΣ ͋ͪͦ͞ 

мнпκмнΣ мпκмр ͙ суκмрύΣ ͨͦ͒ ͨͯͤͦͣ ͔͙ͣ͊ͭͪ͊ͤͦͣ͞͡ ͙ ͙͍͙ͪ͟;ͤͦͣ ͎͍ͦ͒ͦͦͪͤͦ΄ΐͯΣ ͙͍͔͊ͯͣͦ͘͢͞͞ ͒͊ ͫͣͦ ͙ͨͪ 

͍ͫ͊ͫͭ͊͊ͥͯ͢ ͔ͨͦͤͯ͒ ͯ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͒ͦ͋͊ͪ͊ ς ͔͙͙͔̆ͣ͊͟͡͞, ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ н/16  

ͨͦ΄͍͙ͭͦ͊͡ ͍͔͔ͦ͋͊͘ ͔ͦ͟͞ ͙͔ͨͪͦ͊͘͘͡ ͙͘ ͍͔͊͗ΐ͙ͻ ͙ͨͪͦͨͫ͊ ͦ ͊͘΄͙͙ͭͭ ͤ͊ ͪ͊͒ͯΣ ͊ͨͦ͘΄͍͊͊ͥͯ͢ ͙ ͍͙ͯͫͦͣ͊͡ 

ͪ͊͒͊Σ ͊͘΄͙͙ͭͭ ͙͍͔͗ͦͭͤ ͔͙͔ͫͪ͒ͤΣ ͊ͦ͟ ͙ ͒͊ ͔ͤͣ͊ͣͦ ͊͋ͪ͊ͤͯ͘ ͍ͦ͋͊͊ͥ͊͢ ͔͙͒͊ͭͤͦͫͭ͡ ͦ͊͟͞ ͔͞ ͤ͊ ͙ͫͤ͊͘ ͯ 

͍͔͔ͪͣ ͨͦ͒ͤͦ΄͔ͥ͊ ͔ͨͦͤͯ͒. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

˹͔͊ͨͦͣͤ͊Υ ˻͋ͪ͊͊͘ͼ ͙͙ͦͨͪ͊ͭ͟ ͯ ͔ͨͦͭͪ͋ͤͦͣ ͋ͪͦͯ͞ ͙͔ͨͪͣͪ͊͊͟Φ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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млΦ ˻ˣ˾ˢ˭ˢ̇ ́˾˻̊˴˻ˤˢ ˽˾ˮ˽˾˩˸˩ ˽˻˹̂˨˩ 
̂ ˻́ˤ˻˾˩˹˻˸ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˨˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩ 

˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆  ˩2/16 
 

 
˭ˢ ˽ˢ˾́ˮ˳̂ ψψψψψ - ______________________________________________________________________ 
 

 
˽ͦͤͯΏ͊;Υ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ  

 
 
̂ ͫ͊͒ͯ͟͡ ͫ͊ ;͊ͤͦͣ͡ ууΦ ͍ͫͭ͊ мΦ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿άΣ ͋ͪͦ͞ 

мнпκмнΣ мпκмр ͙ суκмрύΣ ͙͔ͨͪ͊͗ͣͦ͡ ͫͭͪͯͭͯͪͯ͟ ͭͪͦ΄͍ͦ͊͟ ͙ͤ͊ͫͭ͊͡ͻ ͙͙ͨͪͦͣ͟͡ ͙͔͔ͨͪͨͪͣ ͔ͨͦͤͯ͒ ͯ 
ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͒ͦ͋͊ͪ͊ ς ̆ ͔͙͙͔ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆ ˩2/16. 
 

˾˩˨˹ˮ 
ˣ˾˻˳ 

ˤ˾˿́ˢ ́˾˻̊˴˻ˤˢ ˮ˭˹˻˿ ό̂ ˨ˮ˹ˢ˾ˮ˸ˢύ 

1. 
 
 

 

2. 
 
 

 

3. 
 
 

 

4. 
 
 

 

5. 
 
 

 

6. 
 
 

 

7. 
 
 

 

8. 
 
 

 

9. 
 
 

 

10. 
 
 

 

 
̂˴̂˽˹˻Υ 

 
 

 

 
 
˹͔͊ͨͦͣͤ͊Υ ˻͋ͪ͊͊͘ͼ ͙͙ͦͨͪ͊ͭ͟ ͯ ͔ͨͦͭͪ͋ͤͦͣ ͋ͪͦͯ͞ ͙͔ͨͪͣͪ͊͊͟Φ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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11Φ ˻ˣ˾ˢ˭ˢ̇ ˿́˾̂˴́̂˾˩ ̇˩˹˩ ˿ˢ ̂˽̂́˿́ˤ˻˸ ˴ˢ˴˻ ˨ˢ ˿˩ ˽˻˽̂˹ˮ ς ˽ ˢ˾́ˮ˳ˢ 1 
̂ ˻́ˤ˻˾˩˹˻˸ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˨˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩Σ 

˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆˩ нκмс 
˻˽̊́˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 

 
 
˽ͦͤͯΏ͊;Υ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ   
 
 
̂ ͫ͊͒ͯ͟͡ ͫ͊ ;͊ͤͦͣ͡ смΦ ͍ͫͭ͊ пΦ ͭ͊;͊͟ тΦ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿άΣ ͋ͪͦ͞ мнпκмн, 14/15 ͙ 68/15ύΣ ͙͔ͨͪ͊͗ͣͦ͡ ͦ͋ͪ͊͊͘ͼ 

͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͯ  ͍͔ͦͭͦͪͤͦͣ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞, ͪ ͔͙͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ н/16. 
 

R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

1.  
нΣн-AZINO-BIS (3-ETHYLBENZOTHIAZOLINE-6-
SULFONIC ACID) DIAMMONIUM SALT 

ALFA AESAR g 1 1 
  

   

2.  2-METHOXYETHANOL, 98% ALFA AESAR ml 500 1      

3.  2-PYRROLIDINONE, 99% ALFA AESAR g 500 1      

4.  3,5-DINITROSALICYLIC ACID, MIN 97%  ALFA AESAR g 50 1      

5.  
4,5-DIHYDROXYNAPHTHALENE-2,7-
DISULFONIC ACID DISODIUM SALT 
DIHYDRATE, 98% 

ALFA AESAR g 10 1 
  

   

6.  
4,6-DIHYDROXY-2-MERCAPTOPYRIMIDINE, 
98% 25 G 

ALFA AESAR g 25 1 
  

   

7.  ABTS ALFA AESAR g 1 1      

8.  ACETALDEHYDE G.R./250 ML LACH-NER ml 250 1      

9.  ACETANYLIDE PANREAC g 250 1      

10.  ACETIC ACID 99,8% G.R. LACH-NER l 1 8      

11.  ACETIC ACID ANHYDRIDE LACH-NER l 1 1      

12.  ACETON    BETAHEM l 5 1      

13.  ACETONE (PAR) PAI FOR GC  PANREAC l 2,5 1      

14.  ACETONE G.R. LACH-NER l 1 8      

15.  ACETONE HPLC PANREAC ml 2500 1      

16.  ACETONE, SOLVENT FOR RESIDUE ANALYSIS PANREAC l 2,5 1      

17.  ACETONITRILE (LC-MS) PAI PANREAC l 2,5 1      

18.  ACETONITRILE (UHPLC-SUPERGRADIENT PANREAC l 2,5 2      
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R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

GRADE) 

19.  ACETYLSALYCILIC ACID ALFA AESAR g 500 1      

20.  AKRILAMID ALFA AESAR kg 0,5 1      

21.  AKTIVNI UGALJ LACH-NER g 250 1      

22.  ALKOHOL 96%   l 1 10      

23.  ALGINIC ACID SODIUM SALT ALFA AESAR g 100 1      

24.  ALUMINIJUM HLORID-6-HIDRAT P.A.  CENTROHEM g 200 1      

25.  
ALUMINIJUM-OKSID, P.A. (CAS 1344-28-1, EC 
215-691-6) 

 CENTROHEM g 1000 1 
  

   

26.  ALUMINUM NITRATE LACH-NER  kg 0,5 1      

27.  
AMMONIUM IRON(II) SULFATE 
HEXAHYDRATE G.R. 

LACH-NER g 1000 1 
  

   

28.  
AMMONIUM MOLYBDATE TETRAHYDRAT 
G.R. 

LACH-NER g 500 1 
  

   

29.  AMONIJUM HIDROKSID  CENTROHEM l 1 1      

30.  AMONIJUM HLORID  CENTROHEM g 200 1      

31.  AMONIJUM HLORID  CENTROHEM kg 1 1      

32.  AMONIJUM KARBONAT LACH-NER  g  500 1      

33.  AMONIJUM KARBONAT  CENTROHEM g 200 1      

34.  AMONIJUM MOLIBDAT PANREAC g 100 1      

35.  AMONIJUM PERSULFAT LACH-NER g 1000 1      

36.  AMONIJUMACETAT  CENTROHEM g 500 1      

37.  AMONIJUMHEPTAMOLIBDAT  CENTROHEM g 100 1      

38.  AMONIJUM-MONOVANADAT  CENTROHEM g 100 1      

39.  AMONIJUMNITRAT  CENTROHEM g 200 1      

40.  AMONIJUMOKSALAT  CENTROHEM g 200 1      

41.  AMONIJUMSULFAT  CENTROHEM g 500 1      

42.  AMONIJUMTIOCIJANAT LACH-NER g 500 1      

43.  ANHIDRID FTALNE KISELINE P.A. ALFA AESAR g 250 1      

44.  ANILIN  CENTROHEM l 1 1      

45.  ANISALDEHYDE ALFA AESAR g 50 1      

46.  ANTHRONE REAGENT ALFA AESAR g 25 1      

47.  ANTIMON(III)-HLORID, P.A. ALFA AESAR g 100 1      

48.  
!w{9bL/¦a мллл ɾDκa[ AAS STANDARD 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

49.  AVICEL PH-101 ALFA AESAR g 500 1      
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R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

50.  AZOTNA KISELINA, 69%, PA-ACS-ISO PANREAC l 2,5 1      

51.  
AZOTNA KISELINA, 65%, (MAX. 5 PPB HG) 
BAKER ANALYZED 

PANREAC l 2,5 1 
  

   

52.  AZOTNA KISELINA, 70%, BAKER ANALYZED J.T.BAKER l 2,5 1      

53.  BAKAR (II)HLORID ALFA AESAR g 250 1      

54.  BAKAR ACETAT  CENTROHEM g 100 1      

55.  BAKAR SULFAT-5-HIDRAT (CUSO4.5H2O )  CENTROHEM g 200 1      

56.  BAKAR-METALNI ALFA AESAR g 100 1      

57.  BARBITURNA KISELINA ALFA AESAR g 100 1      

58.  BARIJUM HIDROKSID-8-HIDRAT P.A. MIN 97% ALFA AESAR g 500 1      

59.  BARIJUM HLORID  CENTROHEM g 200 1      

60.  BARIJUM-HIDROKSID, P.A. ALFA AESAR g 500 1      

61.  BARIJUM-NITRAT, P.A. ALFA AESAR g 500 1      

62.  BARIUM CHLORIDE DIHYDRATE, 99+% ALFA AESAR g 500 1      

63.  BENTONIT ALFA AESAR kg 0,5 1      

64.  BENZALDEHID P.A.  CENTROHEM l 1 1      

65.  BENZENE G.R./1000 ML LACH-NER l 1 1      

66.  BENZOJEVA KISELINA  CENTROHEM g 100 1      

67.  BI(NO3)3·5H2O, P.A. ALFA AESAR g 100 1      

68.  BISAKRILAMID ALFA AESAR g 100 1      

69.  BISMUT-SUBNITRATE ALFA AESAR g 25 1      

70.  BORIC ACID G.R./1000 GR LACH-NER kg 1 1      

71.  BROM P.A.  CENTROHEM g 50 1      

72.  BROMKREZOL-ZELENA, INDIKATOR  CENTROHEM g 5 1      

73.  BROMPHENOLBLUE ALFA AESAR g 50 1      

74.  BROMTIMOLPLAVO  CENTROHEM g 5 1      

75.  BRUCIN P.A.  CENTROHEM g 25 1      

76.  BUFFER SOLUTION PH 1,00 +-0,02 (20°C) ST PANREAC l 1 1      

77.  BUFFER SOLUTION PH 10,00 +-0,05 (20°C) S PANREAC ml 250 1      

78.  
BUFFER SOLUTION PH 4 (PUFERI ZA 
KALIBRACIJU PH ELEKTRODE PH 4) 

CARLO ERBA 
REAGENT 

ml 1000 1 
  

   

79.  BUFFER SOLUTION PH 4,00 +-0,02 (20°C) ST PANREAC ml 250 1      

80.  BUFFER SOLUTION PH 4,00 +-0,02 (20°C) ST PANREAC l 1 1      

81.  
BUFFER SOLUTION PH 7 (PUFERI ZA 
KALIBRACIJU PH ELEKTRODE PH 7) 

CARLO ERBA 
REAGENT 

ml 1000 1 
  

   

82.  BUFFER SOLUTION PH 7,00 +-0,02 (20°C) ST PANREAC ml 250 1      
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R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

83.  BUFFER SOLUTION PH 7,00 +-0,02 (20°C) ST PANREAC l 1 1      

84.  BUFFER SOLUTION PH 9,21 +-0,05 (20°C) S PANREAC ml 250 1      

85.  BUFFER SOLUTION, PH 1.00 (±0.01 AT 25°C) PANREAC ml 250 1      

86.  
/!5aL¦a мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

87.  CAFFEINE ALFA AESAR g 100 1      

88.  CALCIUM CARBONATE PRECIPITATED LACH-NER g 500 1      

89.  CALCIUM CARBONATE, ACS, 99.0% MIN ALFA AESAR g 100 1      

90.  
CALCIUM CHLORIDE DIHYDRATE, ACS, 99.0-
105.0% 

ALFA AESAR g 500 1 
  

   

91.  CAO PRAH LACH-NER mg 500 1      

92.  CELIT  ALFA AESAR  kg  1 1      

93.  CHLOROFORM G.R. LACH-NER l 1 10      

94.  
/IwhaL¦a мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

95.  CINK GRANULE, ACS,  99,8% ALFA AESAR g 500 1      

96.  CINK SULFAT 7 HIDRAT LACH-NER g 500 1      

97.  CINK-ACETAT-DIHIDRAT LACH-NER g 500 1      

98.  CINKHLORID X2H2O LACH-NER kg 1 1      

99.  CITRIC ACID DIAMMONIUM SALT LACH-NER  g 1000 1      

100.  CITRIC ACID MONOHYDRATE G.R./1 LACH-NER kg 1 1      

101.  COBALT (II) CHLORIDE, COCL2 ALFA AESAR g 100 1      

102.  
/h.![¢ мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

103.  
CONSORT B560 (RASTVOR ZA KALIBRACIJU 
TDS ELEKTRODE) 0,01 M KCL 

CONSORT ml 500 1 
  

   

104.  
CONSORT B561 (RASTVOR ZA KALIBRACIJU 
TDS ELEKTRODE) 0,1 M KCL 

CONSORT ml 500 1 
  

   

105.  
CONSORT B562 (RASTVOR ZA KALIBRACIJU 
TDS ELEKTRODE) 1 M KCL 

CONSORT ml 500 1 
  

   

106.  
/htt9w мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

107.  COPPER(II) SULFATE PENTAHYDRATE PANREAC kg 1 1      

108.  
COPPER, 99.9% (TRACE METAL BASIS) SHOT 
1-10 MM 

ALFA AESAR g 500 1 
  

   

109.  CRYSTAL VIOLET ALFA AESAR g 25 1      
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5Lbˢwˢ .˩½ 
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¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

110.  
CURCUMIN, 95% (TOTAL CURCUMINOID 
CONTENT), FROM TURMERIC RHIZOME 

ALFA AESAR g 10 1 
  

   

111.  CYCLOHEXANE G.R. LACH-NER l 1 1      

112.  CYCLOHEXANE, ULTRA RESIDUE ANALYZED PANREAC l 2,5 1      

113.  5 D[¦Yh½! .Lh/I9aLY! tI җ фу҈ APPLICHEM g 500 1      

114.  DEJON. I DEFER.VODA  ALFAPANON l 5 1      

115.  D-GLUCOSE ANHYDROUS G.R. LACH-NER g 1000 3      

116.  
DIATOMACEOUS EARTH, DIONEX ASE PREP, 
100% 

PANREAC kg 0,5 1 
  

   

117.  DICHLORMETHANE HPLC PANREAC ml 2500 1      

118.  
DICHLOROMETHANE, CHROMASOL, 
It[/җффΦу҈ 

PANREAC l 2,5 1 
  

   

119.  DICHLOROOMETHANE G.R. LACH-NER l 1 8      

120.  DIETHYL ETHER STABIL. G.R. LACH-NER l 1 8      

121.  
DIETHYL ETHER STABILIZED WITH ETHANOL 
(PAR) PAI  FOR GC, FOR PESTICIDE RESIDUE 
ANALYSIS 

PANREAC l 1 8 
  

   

122.  DIETHYLAMINE PANREAC ml 1000 1      

123.  DIFENILAMIN ALFA AESAR g   100 1      

124.  DIIODOMETHANE, 99%, STAB. WITH COPPER ALFA AESAR g 25 1      

125.  DIJATOMEJSKA ZEMLJA  CENTROHEM g 200 1      

126.  DIKALIJUMFOSFAT  CENTROHEM g 500 1      

127.  DIMEDON ALFA AESAR g 25 1      

128.  DIMETILSULFOKSID, (CH3)2SO  CENTROHEM ml 100 1      

129.  DINATRIJUM FOSFAT, ANH. ALFA AESAR g 500 1      

130.  DINATRIJUM HIDROGENFOSFAT ,98+% ALFA AESAR g 500 1      

131.  DINATRIJUM HIDROGENFOSFAT, ANH. ACS PANREAC kg 1 1      

132.  DI-NATRIJUM-HIDROGENFOSFAT, ANHIDRAT  CENTROHEM g 500 1      

133.  DINATRIJUMHIDROGENFOSFAT-BEZVODNI  CENTROHEM g 200 1      

134.  DINATRIJUM-TETRABORAT-DEKAHIDRAT LACH-NER g 500 1      

135.  DIOCTYL SULFOSUCCINATE SODIUM SALT ALFA AESAR g 100 1      

136.  
DISODIUM ACID ARSENATE HEPTAHYDRATE, 
ACS, 98-102% 

ALFA AESAR g 25 1 
  

   

137.  
DI-SODIUM HYDROGEN PHOSPHATE 2-
HYDRATE P 

LACH-NER g 500 1 
  

   

138.  D-SORBITOL  CENTROHEM l 1 1      
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1 2 3 4 5 6 7 8 9 10 11 

139.  EDTA P.A.  CENTROHEM g 200 1      

140.  ERIOHROMCRNO T LACH-NER g 100 1      

141.  ETANOL 70% FARM,1000 ML,PET ZORKA PHARMA l 1 1      

142.  ETANOL 96% FARM, 1000 ML,PET ZORKA PHARMA l 1 200      

143.  ETANOL APSOLUTNI PA ZORKA PHARMA l 1 5      

144.  ETHANOL ABSOLUTE FOR ANALYSIS, REAG.  HONEY WELL l 2,5 1      

145.  ETHIDIUM BROMIDE, 98% (DRY WT.) ALFA AESAR g 1 1      

146.  ETHYL ACETATE G.R. LACH-NER l 1 8      

147.  ETHYL ACETATE HPLC PANREAC ml 2500 1      

148.  ETHYL-METHYLKETONE PANREAC l 1 1      

149.  FECL3 LACH-NER g 500 1      

150.  1,10 FENANTROLIN, 99% SA MIN 1,5% H2O ALFA AESAR g 25 1      

151.  FENOLFTALEIN, INDIKATOR  CENTROHEM g 100 1      

152.  FENOLROT  CENTROHEM g 10 1      

153.  FERIAMONIJUM SULFAT LACH-NER kg 0,5 1      

154.  FERROZINE ALFA AESAR g 1 1      

155.  FLUOROVODONICNA KISELINA  CENTROHEM l 1 1      

156.  FOLIN CIOCALTEU MOL ml 100 1      

157.  FORMALDEHYDE, 35% LACH-NER ml 1000 1      

158.  FORMIC ACID 85% PURE/1000 ML LACH-NER l 1 1      

159.  FORMIC ACID 98% PANREAC l 1 1      

160.  FOSFORNA KISELINA  CENTROHEM l 1 1      

161.  FOSFORNA KISELINA, P.A.  CENTROHEM ml 1000 1      

162.  FOSFOVOLFRAMOVA KISELINA LACH-NER g 100 1      

163.  FRUKTOZA  CENTROHEM g  200 1      

164.  FURFUROL ALFA AESAR ml 250 1      

165.  GALAKTURONSKA KISELINA ALFA AESAR g 5 1      

166.  GALIC ACID,  99%, ANH ALFA AESAR g 250 1      

167.  FECL2,   ANH. MIN 99.5% ALFA AESAR g 50 2      

168.  GLICIN EXTRA PURE LACH-NER g 500 1      

169.  GLICIN, P.A.  CENTROHEM g  100 1      

170.  GLYCEROL ANHYDROUS G.R. LACH-NER l 1 1      

171.  GLYCEROL PA-ACS-ISO PANREAC l 1 1      

172.  GUAJACOL ALFA AESAR ml 250 1      

173.  GVOZDJE II SULFAT  CENTROHEM g 200 1      

174.  GVOZDJE III HLORID X 6H2O  CENTROHEM g 200 1      
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175.  D±h¿79όLLύ-SULFAT HEPTAHIDRAT, P.A.  CENTROHEM g 1000 1      

176.  HIDROKSILAMONIJUMHLORID PANREAC g 250 1      

177.  HLORAMIN T  CENTROHEM g 100 1      

178.  HLOROVODONICNA 0.1N, TITRIVAL PANREAC kom ampula 1      

179.  
I[hwh±h5hbL2b! YL{9[Lb! t!-ACS-ISO, 
MIN 36,5%  

PANREAC l 2,5 1 
  

   

180.  HLORSULFONSKA KISELINA LACH-NER l 1 1      

181.  HOLESTEROL  CENTROHEM g 100 1      

182.  HROM SUMPORNA, P.A. ZORKA PHARMA l 1 1      

183.  HROMOTROPNA KISELINA  CENTROHEM g 10 1      

184.  HROMOTROPNA KISELINA ACROS ORGANICS g 10 1      

185.  HYDROCHLORIC ACID 35% G.R. LACH-NER l 1 8      

186.  HYDROCHLORIC ACID, 0.1 MOL/L, DILUT-IT® LACH-NER kom ampula 1      

187.  HYDROCHLORIC ACID, 0.5 MOL/L, DILUT-IT® PANREAC g 1000 1      

188.  
HYDROCHLORID ACID 0,1M RASTVOR SA 
NAVEDENIM FAKTOROM 

ALFAPANON l 1 1 
  

   

189.  HYDROGEN PEROXIDE 30% ZORKA PHARMA  ml 1000  1      

190.  INDIKATOR-METIL CRVENO  CENTROHEM g 10 1      

191.  INDIKATOR-METILEN-PLAVO  CENTROHEM g 100 1      

192.  IODINE PANREAC g 100 1      

193.  IODINE 0,05 MOL (12,690G I2) TO PREPARE PANREAC g 1000 1      

194.  IRON (II) AMMONIUM SULFATE LACH-NER g 500 1      

195.  
Lwhb мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

196.  IRON(III) PHOSPHATE HYDRATE ALFA AESAR g 250 1      

197.  ISOAMYLALCOHOL LACH-NER l 1 1      

198.  ISOOCTANE G.R. LACH-NER ml 1000 1      

199.  ISOPROPYL ALCOHOL G.R. LACH-NER l 1 1      

200.  IZO-BUTIL ALKOHOL LACH-NER ml 1000 1      

201.  JOD 0.01N TITRIVAL  CENTROHEM l 1 1      

202.  JOD 0.01N(0.005M) MOL l 1 1      

203.  JOD 0.02N TITRIVAL MOL l 1 1      

204.  JOD 0.02N( 0.01M) ALFAPANON l 1 1      

205.  JOD 0.1N(0.05M) ALFAPANON l 1 1      

206.  JOD P.A.  CENTROHEM g 100 1      

207.  JOD TITRIVAL 0.1N  MOL l 1 1      
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208.  K2HPO4 LACH-NER g 500 1      

209.  K2S2O8 LACH-NER g 500 1      

210.  KADMIJUM HLORID,ANH, ACS, 99% ALFA AESAR g 100 1      

211.  KADMIJUM NITRAT-4-HIDRAT  CENTROHEM g 200 1      

212.  KALCIJUM HIDROKSID  CENTROHEM g 500 1      

213.  KALCIJUM HLORID DIHIDRAT (CACL2.2H2O )  CENTROHEM g 200 1      

214.  KALCIJUM KARBONAT, CACO3  CENTROHEM g 500 1      

215.  KALCIJUM OKSID  CENTROHEM g 100 1      

216.  KALCIJUMHLORID ZA EKSIKATOR LACH-NER kg 1 1      

217.  KALCIJUM-SULFAT 2 - HIDRAT, P.A. LACH-NER g 500 1      

218.  KALIJUM DIHROMAT  CENTROHEM g 200 1      

219.  KALIJUM DIHROMAT  CENTROHEM g 1000 1      

220.  KALIJUM HEKSACIJANOFERAT (II)-TRIHIDRAT  CENTROHEM g 100 1      

221.  KALIJUM HIDROKSID (KOH)  CENTROHEM g 1000 1      

222.  KALIJUM HLORID  CENTROHEM kg 1 1      

223.  KALIJUM HROMAT  CENTROHEM g 200 1      

224.  KALIJUM JODAT, KJO3   CENTROHEM g 100 1      

225.  KALIJUM JODID  CENTROHEM  g 200 1      

226.  KALIJUM METABISULFIT, K2S2O5   CENTROHEM g 200 1      

227.  KALIJUM NATRIJUM TARTARAT LACH-NER g 1000 1      

228.  KALIJUM NITRAT  CENTROHEM g 1000 1      

229.  KALIJUM PERMANGANAT P.A.  CENTROHEM kg 1 1      

230.  KALIJUM RODANID (KCNS) LACH-NER g 500 1      

231.  KALIJUM SULFAT LACH-NER kg 1 1      

232.  KALIJUM SULFAT P.A.  CENTROHEM g 1000 1      

233.  KALIJUM-BROMID, P.A.  CENTROHEM g 200 1      

234.  KALIJUMDIHIDROGENFOSFAT LACH-NER kg 1 1      

235.  KALIJUMFERICIJANID ALFA AESAR g 250 1      

236.  KALIJUMHIDROGENFTALAT LACH-NER g 500 1      

237.  KALIJUMHIDROGENTARTARAT ALFA AESAR g 250 1      

238.  KALIJUMHROMAT LACH-NER g 500 1      

239.  KALIJUMMETABISULFIT  CENTROHEM g 200 1      

240.  KALIJUMMETABISULFIT ACROS ORGANICS g 500 1      

241.  KALIJUMNATRIJUM TARTARAT LACH-NER g 1000 1      

242.  KALIJUM-NITRAT, P.A.  CENTROHEM g 1000 1      

243.  KALIJUMOKSALAT  CENTROHEM g 100 1      
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244.  KALIJUMPERMANGANAT  CENTROHEM g 200 1      

245.  KALIJUMPERMANGANAT  CENTROHEM g 1000 1      

246.  KALIJUMPERMANGANAT,0.02N TIT. LACH-NER kom ampula 1      

247.  KALIJUMSORBAT  CENTROHEM g 500 1      

248.  KALIJUMSULFAT  CENTROHEM kg 1 1      

249.  KLORAMIN T  CENTROHEM g 100 1      

250.  KOBALT (II) HLORID  CENTROHEM g 50 1      

251.  KOBALT SULFAT  CENTROHEM g 50 1      

252.  KOMPLEKSON LLL  CENTROHEM g 100 1      

253.  KSANTHIDROL, 98+% FLUKA  g 100 1      

254.  KVARC PESAK PURE 0,1 MM  CENTROHEM g 1000 1      

255.  KVARC PESAK PURE 0,3 ς 0,8 MM  CENTROHEM g 1000 1      

256.  L(+)-VINSKA KISELINA P.A. LACH-NER g 100 1      

257.  L-ASCORBIC ACID LACH-NER g 500 1      

258.  L-ASCORBIC ACID SODIUM SALT, 99% ALFA AESAR g 100 1      

259.  L-ASPARAGINSKA KISELINA  CENTROHEM g 25 1      

260.  
[9!5 мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

261.  LEAD(II)-NITRATE LACH-NER g 500 1      

262.  LECITHIN, REFINED ALFA AESAR g 250 1      

263.  LIMUNSKA KISELINA  CENTROHEM  kg 1  1      

264.  LIMUNSKA KISELINA  CENTROHEM g 200 1      

265.  LITHIUM CHLORIDE ANHYDROUS G.R LACH-NER g 250 1      

266.  LITIJUM SULFAT PANREAC g 500 1      

267.  MAGNESIUM CARBONATE BASIC PHARM. LACH-NER g 1000 1      

268.  
MAGNESIUM CHLORIDE HEXAHYDRATE, 
MIN.99% 

ALFA AESAR g 500 1 
  

   

269.  MAGNESIUM CHLORIDE, ANHYDROUS, 99% ALFA AESAR kg 1 1      

270.  MAGNESIUM OXIDE LACH-NER g 1000 1      

271.  
MAGNESIUM SULFATE P.A., ANHYDROUS, 
җфуΦл҈Σ th²59w 

APPLICHEM kg 1 1 
  

   

272.  MAGNEZIJUM NITRAT LACH-NER g 250 1      

273.  MAGNEZIJUM NITRAT  CENTROHEM g 500 1      

274.  MAGNEZIJUM SULFAT  LACH-NER g 1000 1      

275.  MAGNEZIJUMHLORID  CENTROHEM g 200 1      

276.  MAGNEZIJUM-SULFAT, P.A.  CENTROHEM g 200 1      
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277.  
a!bD!b9{9 мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD 
ά.!Y9w !b![¸½95έ 

PANREAC ml 100 1 
  

   

278.  
MANGANESE(II) SULFATE MONOHYDRATE 
G.R. 

LACH-NER g 250 1 
  

   

279.  MEDICINSKI BENZIN REAHEM ml 1000 1      

280.  META-FOSFORNA KISELINA                    ALFA AESAR g 100 1      

281.  METHANOL (LC-MS) PAI PANREAC l 1 1      

282.  METHANOL (REAG. PH. EUR.) PA-ACS-ISO PANREAC l 2,5 4      

283.  METHANOL G.R. , MIN. 99.5% LACH-NER l 1 10      

284.  METHANOL, HPLC GRADE PANREAC l 2,5 1      

285.  METHYL ETHYL KETONE (MEK) PANREAC l 1 1      

286.  METHYL METHACRYLATE (MMA) ALFA AESAR ml 100 1      

287.  METHYL RED PANREAC g 25 1      

288.  METHYLENCHLORIDE PANREAC l 1 1      

289.  METHYLENE BLUE INDICATOR LACH-NER g 25 1      

290.  METHYLENE RED INDICATOR LACH-NER g 25 1      

291.  METIL CRVENO  CENTROHEM g 10 1      

292.  METIL CRVENO LACH-NER g 25 1      

293.  METILEN PLAVO  CENTROHEM g 25 1      

294.  METILORANZ  CENTROHEM g 100 1      

295.  METILORANZ  CENTROHEM g 10 1      

296.  M-FOSFORNA KISELINA PANREAC l 0,25 1      

297.  MG-STEARATE ALFA AESAR g 250 1      

298.  a[92b! YL{9[Lb!  CENTROHEM l 1 1      

299.  MONOHIDRAT LIMUNSKE KISELINE LACH-NER g 1000 1      

300.  MUREKSID CENTROHEM g 10 1      

301.  
N-(1-NAPHTHYL)ETHYLENEDIAMINE 
DIHYDROCHLORIDE G.R. 

LACH-NER g 5 1 
  

   

302.  b!н/hо tw!~Y!{¢L  CENTROHEM g 500 1      

303.  NACL  CENTROHEM g 1000 1      

304.  NAH2PO4 LACH-NER g 500 1      

305.  NAOH GRANULE  CENTROHEM kg 1 1      

306.  NATRIJUM ACETAT ANHIDROVANI LACH-NER kg 1 1      

307.  NATRIJUM ACETAT-3-HIDRAT  CENTROHEM g 200 1      

308.  NATRIJUM AZID P.A.  CENTROHEM g 50 1      
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309.  NATRIJUM BIKARBONAT LACH-NER kg 1 1      

310.  NATRIJUM BROMID  LACH-NER kg 0,5 1      

311.  NATRIJUM CITRAT LACH-NER g 500 1      

312.  NATRIJUM HIDROKSID 0,1M ZORKA PHARMA l 1 1      

313.  NATRIJUM HIDROKSID MICROPEARLS LACH-NER kg 1 1      

314.  NATRIJUM KARBONAT-10-HIDRAT  CENTROHEM g 200 1      

315.  NATRIJUM LAURILSULFAT  CENTROHEM g 200 1      

316.  NATRIJUM MOLIBDAT PANREAC g 100 1      

317.  NATRIJUM NITRAT  CENTROHEM g 200 1      

318.  NATRIJUM NITRAT  CENTROHEM g 1000 1      

319.  NATRIJUM NITRIT  CENTROHEM g 200 1      

320.  NATRIJUM SULFIT ANHIDROVANI PURE  CENTROHEM g 1000 1      

321.  NATRIJUM TIOSULFAT  CENTROHEM g 1000 1      

322.  NATRIJUMACETAT  CENTROHEM g 200 1      

323.  NATRIJUM-CITRAT, P.A.  CENTROHEM g 200 1      

324.  NATRIJUM-DIHIDROGENFOSFAT, P.A.  CENTROHEM g 200 1      

325.  NATRIJUM-DODECILSULFAT. ALFA AESAR g 1000  1      

326.  NATRIJUMFLUORID PANREAC g 500 1      

327.  NATRIJUM-HIDROGENFOSFAT, P.A.  CENTROHEM g 200 1      

328.  NATRIJUM-HIDROGENKARBONAT, P.A.  CENTROHEM g 1000 1      

329.  NATRIJUM-HLORID, P.A.  CENTROHEM g 1000  1      

330.  NATRIJUMJODID  CENTROHEM g 100 1      

331.  NATRIJUMNITRAT  CENTROHEM g 200 1      

332.  NATRIJUMOKSALAT  CENTROHEM g 1000 1      

333.  NATRIJUMSULFAT-BEZVODNI  CENTROHEM g 1000 1      

334.  NATRIJUMSULFIT  CENTROHEM g 200 1      

335.  NATRIJUMTETRABORAT  CENTROHEM g 500 1      

336.  NATRIJUMTIOSULFAT  CENTROHEM g 200 1      

337.  NATRIJUMTIOSULFAT  CENTROHEM kg 1 1      

338.  N-BUTANOL P.A. LACH-NER l 1 1      

339.  N-HEPTAN PANREAC l 1 1      

340.  N-HEPTANE, HPLC PANREAC ml 2500 1      

341.  N-HEXANE 95% (UV-IR-HPLC) PAI-ACS PANREAC l 2,5 8      

342.  N-HEXANE 95% PA-ACS PANREAC l 2,5 1      

343.  N-HEXANE-UHPLC PANREAC l 2,5 1      

344.  bL/Y9[ мллл ɾDκa[ !!{ {¢!b5!w5 PANREAC ml 100 1      
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SOLUTION, ATOMIC ABSORPTION STANDARD  

345.  NIKALHLORID  CENTROHEM g 200 1      

346.  NINHIDRIN  CENTROHEM g 5 1      

347.  NITRIC ACID 65% G.R. LACH-NER l 1 1      

348.  N-PENTANE LACH-NER l 1 1      

349.  N-PROPANOL LACH-NER l 1 1      

350.  O-ACETYLSALICYLIC ACID, 99% ALFA AESAR g 100 1      

351.  OKSALNA KISELINA ZORKA PHARMA g 250 1      

352.  OLOVO ACETAT LACH-NER kg 1 1      

353.  OLOVO ACETAT LACH-NER g 100 1      

354.  OLOVO HLORID ALFA AESAR g 50 1      

355.  h[h±h LL hY{L5 ¿¦¢L LACH-NER g 1000 1      

356.  
ORGANOCHLORINE PESTICIDE MIX 2, 
TOLU9b9κI9·!b9Σ нллл ɾDκa[ 

DR. EHRENSTORFER ml 1 1 
  

   

357.  ORTO-FOSFORNA KISELINA, 85% LACH-NER l 1 1      

358.  
P-ACETAMIDOBENZENESULFONYLCHLORIDE, 
98+% 

ALFA AESAR g 50 1 
  

   

359.  PALLADIUM(II) 2,4-PENTANEDIONATE, PD 34. ALFA AESAR g 1 1      

360.  P-ANISIDINE, 99% ALFA AESAR g 100 1      

361.  PARAFINSKO ULJE, P.A.  CENTROHEM ml 1000 1      

362.  PARAFINSKO ULJE, PH. APPLICHEM l 1  1      

363.  P-DIMETILAMINOBENZALDEHID LACH-NER g 100 1      

364.  PERHLORNA KISELINA, P.A. PANREAC l 1 1      

365.  
PETROLEUM ETHER 40-60°C (PAR) PAI FOR 
GC, FOR PESTICIDE RESIDUE ANALYSIS 

PANREAC l 2,5 1 
  

   

366.  PETROLEUM ETHER 40-65 °C G.R. LACH-NER l 1 8      

367.  PHLOROGLUCINOL, ANH. 98% ALFA AESAR g 50 1      

368.  1-NAPHTHYLAMINE P.A.  99% MIN LACH-NER g 50 10      

369.  P-NITROPHENYL-A-D-GLUCOPYRANOSIDE ALFA AESAR g 5 1      

370.  POLOXAMER 188 ALFA AESAR g 500 1      

371.  
POLY(VINYLIDENE CHLORIDE-CO-
ACRYLONITRILE), 80/20 

ALFA AESAR g 100 1 
  

   

372.  POLYETHYLENE GLYCOL 400 ALFA AESAR g 250 1      

373.  POLYETHYLENE GLYCOL PEG 2000 ALFA AESAR  g 1000  1      

374.  POLYETHYLENE GLYCOL PEG 4000 ALFA AESAR  g 1000  1      

375.  POLYVINYL ALCOHOL, 98-99% HYDROLYZED,  ALFA AESAR g 100 1      
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376.  POLYVYNYLPYROLIDONE ALFA AESAR g 100 1      

377.  POTASSIUM ACETATE, 99% MIN ALFA AESAR g 500 1      

378.  POTASSIUM CARBONATE ANHYDROUS, G.R. LACH-NER g 1000 1      

379.  POTASSIUM CHLORIDE G.R. LACH-NER g 1000 1      

380.  POTASSIUM DIHYDROGEN PHOSPHATE LACH-NER g 1000 1      

381.  POTASSIUM HEXACYANOFERRATE(II) LACH-NER g 500 1      

382.  POTASSIUM HYDROXIDE G.R. FLAKE LACH-NER kg 1 1      

383.  
POTASSIUM HYDROXIDE, 0.1 MOL/L, DILUT-
IT® 

PANREAC kom ampula 1 
  

   

384.  POTASSIUM IODATE, P.A. >99,5 %  CENTROHEM g 100 1      

385.  POTASSIUM IODIDE PA-ACS-ISO PANREAC g 250 1      

386.  POTASSIUM METABISULFIT, P.A. >95 %  CENTROHEM g 1000 1      

387.  POTASSIUM METABISULFITE  CENTROHEM g 200 1      

388.  POTASSIUM OXALATE-1-HYDRATE, P.A. >99 %  CENTROHEM g 100 1      

389.  
POTASSIUM SODIUM TARTRATE 
TETRAHYDRATE G.R. 

LACH-NER g 1000 4 
  

   

390.  POTASSIUM SULFATE G.R.  CENTROHEM g 1000 5      

391.  
POTASSIUMFEROCYANID TRIHIDRATE P.A. 
>99 % 

 CENTROHEM g 1000 1 
  

   

392.  PUFER 1.0 PANREAC ml 1000 1      

393.  PUFER 12.0 PANREAC ml 1000 1      

394.  PUFER 4.0  CENTROHEM ml 1000 1      

395.  PUFER 7.0  CENTROHEM ml 1000 1      

396.  PUFER 9.0 PANREAC ml 1000 1      

397.  PUFER PH 4,65 APPLICHEM l 1 1      

398.  PYRIDIN P.A. LACH-NER ml 1000 1      

399.  QUERCETIN DIHYDRATE ALFA AESAR g 35 1      

400.  RASTVOR 0.01 MOL/L NAOH ALFAPANON  l  1 1      

401.  RASTVOR 0.1 MOL/L HCL  CENTROHEM l 1 1      

402.  RASTVOR 0.1 MOL/L KOH ALFAPANON l 1 1      

403.  RASTVOR 0.1 MOL/L NAOH  CENTROHEM  l  1 1      

404.  
RASTVOR KOH ETANOLNI 0,5 MOL/L PO 
1000ML 

ALFAPANON l 1 1 
  

   

405.  RETINOL, 95%,  SYNTETIC ALFA AESAR g 1 1      

406.  ROSANILINHLORID ALFA AESAR g 25 1      
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407.  SAHAROZA LACH-NER  g 500 1      

408.  SALYCILIC ACID PANREAC g 100 1      

409.  
{9[9bL¦a мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD 

PANREAC ml 100 1 
  

   

410.  
SILICA GEL (0.06-0.2 MM), FOR 
CHROMATOGRAPHY  

MN kg 1 1 
  

   

411.  SILICA GEL GF254 MN g 1000 1      

412.  SILICA GEL ZA KOLONSKU HROMATOGRAFIJU MN g 1000 1      

413.  SILIKA GEL 60 G MN kg 1 1      

414.  
SILIKAD9[ a9~!bL t[!±L н-8 MM 
INDIKATORS 

 CENTROHEM g 1000 1 
  

   

415.  SILIKONSKO ULJE  CENTROHEM l 1 1      

416.  SILVER NITRATE 0,1M (N/10)/1 AMPOULE LACH-NER kom ampula 1      

417.  SILVER NITRATE, 0.1 MOL/L LACH-NER kom ampula 1      

418.  SKROB  CENTROHEM g 200 1      

419.  SODIUM ACETATE LACH-NER g 500 1      

420.  SODIUM ACETATE LACH-NER g 1000 1      

421.  SODIUM ACETATE TRIHYDRATE,P.A. >99 %  CENTROHEM g 1000 1      

422.  
SODIUM ARSENATE DIBASIC HEPTAHYDRATE 
(NA2HASO4 · 7H2O) 

SIGMA - ALDRICH g 100 1 
  

   

423.  SODIUM BROMIDE G.R. LACH-NER g 500 1      

424.  SODIUM CARBONATE ANHYDROUS G.R LACH-NER g 1000 5      

425.  
SODIUM CHLORIDE, FOR PESTICIDE RESIDUE 
ANALYSIS 

PANREAC g 1000 1 
  

   

426.  SODIUM DODECYL SULFATE, REAGENT PLUS PANREAC g 1000 1      

427.  
SODIUM HYDROXIDE 0,1M (N/10)/1 
AMPOULE 

LACH-NER kom ampula 5 
  

   

428.  SODIUM HYDROXIDE 1M  ALFAPANON l 1 1      

429.  SODIUM HYDROXIDE MICROPEARLS G LACH-NER kg 1 10      

430.  SODIUM NITRITE LACH-NER g 500 1      

431.  
SODIUM PHOSPHATE, DIBASIC, 99+%, 
ANHYDROUS 

ACROS ORGANICS g 100 1 
  

   

432.  
SODIUM PHOSPHATE, MONOBASIC, 99%, 
ANHYDROUS 

ACROS ORGANICS g 250 1 
  

   

433.  SODIUM SULFATE ANHYDROUS G.R. LACH-NER g 1000 1      

434.  SODIUM SULPHATE ANHYDROUS, POWDER PANREAC kg 1 1      
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435.  
SODIUM THIOSULFATE, 0.01 MOL/L, DILUT-
IT® 

PANREAC l 1 1 
  

   

436.  SODIUM THIOSULFATE, 0.1 MOL/L, DILUT-IT® PANREAC kom ampula 1      

437.  SODIUM-ACETATE LACH-NER g 1000 1      

438.  SODIUM-DODECYL SULPHATE LACH-NER g 500 1      

439.  SODIUM-NITRITE LACH-NER g 500 1      

440.  SORBINSKA KISELINA ALFA AESAR g 250 1      

441.  SREBRO HLORID PANREAC g 25 1      

442.  SREBRO-NITRAT  CENTROHEM g 100 1      

443.  SREBRO-NITRAT  CENTROHEM g 500 1      

444.  SREBRO-SULFAT CENTROHEM g 25 1      

445.  STAND.KALIB.RASTVOR ZA KOND.1413 500ML CONSORT ml 500 1      

446.  STAND.NA-TIOSULFAT 0,1 MOL/L PO 1000ML ALFAPANON l 1 1      

447.  STANDARD HCL 0,1MOL/L(0,1N) PO 1000ML ALFAPANON l 1 1      

448.  
STANDARD KALIIUM PERMANGANAT 0.02 
MOL/L 

MOL ml 1000 1 
  

   

449.  
STANDARD KOH 0,1 MOL/L PO 1000ML U 
95% ETANOLU 

ALFAPANON ml 1000 1 
  

   

450.  STANDARD NA2CO3 0,1N/PO 1000ML ALFAPANON l 1 1      

451.  STANDARD NA2S2O3 0.01M SA FAKTOROM ALFAPANON l 1 1      

452.  STANDARD NAOH 0,1 MOL/L ALFAPANON l 1 1      

453.  STANDARD  JODA 0,01 MOL ALFAPANON l 1 1      

454.  
STANDARDNI RASTVOR I[hwh±h5hbL2b9 
KISELINE 0,5 MOL/L 

ALFAPANON l 1 1 
  

   

455.  
STANDARDNI RASTVOR KALIJUM-
HIDROKSIDA 0,1 MOL/L 

ALFAPANON l 1 1 
  

   

456.  
STANDARDNI RASTVOR NATRIJUM-
TIOSULFATA 0,01 MOL/L 

ALFAPANON l 1 1 
  

   

457.  
STANDARDNI RASTVOR SREBRO-NITRATA 0,1 
MOL/L 

ALFAPANON l 1 1 
  

   

458.  STARCH ς WATER SOLUBLE LACH-NER g 500 1      

459.  STARCH SOLUBLE (FROM POTATOES) LACH-NER g 500 1      

460.  STEARIC ACID  CENTROHEM g 1000 1      

461.  STRONTIUM CHLORIDE 6-HYDRATE PRS PANREAC g 500 1      
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462.  STYREN 99% ALFA AESAR ml 100 1      

463.  SULFANILAMID PANREAC g 100 1      

464.  SULFURIC ACID 96% G.R LACH-NER l 1 40      

465.  
SULPHURIC ACID 95-98% (MAX. 0,0000005% 
HG)PA-ACS-ISO   

PANREAC l 2,5 1 
  

   

466.  SUMPORNA KISELINA 95-97% PANREAC l 2,5 1      

467.  SUMPORNA KISELINA, SUPRAPUR PANREAC l 2,5 1      

468.  SUMPORNA KISELINA,0.1N TITRIVAL PANREAC kom ampula 1      

469.  TALC  CENTROHEM g 1000 1      

470.  TANINSKA KISELINA ALFA AESAR g  250 1      

471.  TANNIC ACID, ACS ALFA AESAR g 100 1      

472.  ¢9IbL2Y! I/[ ZORKA PHARMA l 10 1      

473.  TETRAHYDROFURANE LACH-NER l 1 1      

474.  THIOUREA LACH-NER g 500 1      

475.  TIMOL PLAVO  CENTROHEM g 5 1      

476.  
TLb мллл ɾDκa[ !!{ {¢!b5!w5 {h[¦¢LhbΣ 
ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

477.  TIOBARBITURNA KISELINA ALFA AESAR g 25 1      

478.  TITAN DIOXIDE PANREAC g 500 1      

479.  TOLUENE G.R. LACH-NER l 1 8      

480.  TOLUENE HPLC PANREAC ml 2500 1      

481.  TOLUENE, ACS REAGENT PANREAC l 2,5 1      

482.  TOLUENE, FOR PESTICIDE RESIDUE ANALYSIS PANREAC l 2,5 1      

483.  TRICHLORACETIC ACID PANREAC g 100 1      

484.  TRIETANOLAMIN  CENTROHEM ml 1000 1      

485.  TRIHLOR SIRCETNA KISELINA  CENTROHEM g 100 1      

486.  TRIHLORETILEN LACH-NER l 1 1      

487.  TRIHLORETILEN ZORKA PHARMA ml 1000 1      

488.  TRIS-HIDROKSIMETIL-AMINOMETAN  CENTROHEM g 200 1      

489.  TWEEN 20 ALFA AESAR ml 100 1      

490.  TWEEN 80 ALFA AESAR ml 500 1      

491.  UREA G.R. LACH-NER l 1 1      

492.  VANILLIN PANREAC g 100 1      

493.  VINSKA KISELINA  CENTROHEM kg 1 1      

494.  VINSKA KISELINA  CENTROHEM g 200 1      

495.  VITAMIN C,  99%MIN ALFA AESAR g 100 1      
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496.  VITAMIN E, 97% MIN ALFA AESAR g 50 1      

497.  VODONIK PEROKSID P.A. 30% PANREAC l 1 30      

498.  XILENE LACH-NER l 1 1      

499.  ¿9[!¢Lb  CENTROHEM g 500 1      

500.  
½Lb/ мллл ɾDκa[ !!{ {¢!b5!w5 
SOLUTION, ATOMIC ABSORPTION STANDARD  

PANREAC ml 100 1 
  

   

501.  ZINC ACETATE DIHYDRATE G.R. LACH-NER g 500 1      

502.  ZINC NITRATE HEXAHYDRATE LACH-NER  g 1000  1      

503.  ZINC SULFATE LACH-NER g 500 1      

504.  ¿LVA(ll)JODID LACH-NER g 100 1      

505.  ¿L±!όll)HLORID  CENTROHEM g 50 1      

¦ Y ¦ t b ˻ ό.˩½ t5±-ˢύ  

¦ Y ¦ t b ˻ ό{ˢ t5±-˻aύ  

 

˴͊ͦ͟ ͔ͭ͊͋͊͡ ͙ͫ͊͒ͪ͗ ͔͙͙͒ͤ͞ͼ͔ ͔͔ͣͪΣ ͙͍͔ͤ͊͘ ͒ͦ͋͊ͪ͊ ͙ ͙͍ͨͪͦͦ͘Ώ͊;͊Σ ͙ͪ͊͘Ώ͔ͤ͊ ͔͞ ͯ ͙͙͊ͭͤ͡;ͤͦͣ ͙ͨͫͣͯΦ ˽ͦͤͯΏ͊; ͔ͭͪ͋͊ ͒͊ ͨͦͨͯͤ ͙ͦ͋ͪ͊͊͘ͼ ͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͤ͊ 

͔͔ͫ͒͡ΐ͙ ͤ͊;͙ͤ: ͯ ͦͦͤͯ͟͡ т. ͙͙ͯͨͫ͊ͭ ͙͍ͤ͊͘ ͙͍ͨͪͦͦ͘Ώ͊;͊ ͊͘ ͨͦͤͯΏ͔ͤͦ ͒ͦ͋ͪͦΣ ͯ ͦͦͤͯ͟͡ уΦ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͔͙͙͒ͤ͞;ͤ͊ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊Τ  ͙ͯͦͦͤ͟͡ 9. 

͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͔͙͙͒ͤ͞;ͤ͊ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-ͦ ;ͣ ͯ ͙ͦͦͤ͟͡ 10Φ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͯͯͨͤ͊͟ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊ ͙ ͭͦ ͭ͊ͦ͟ ΄ͭͦ ΐ͔ ͙͙ͨͦͣͤͦ͗ͭ ͔͙͙͒ͤ͞;ͤͯ 

ͼ͔ͤͯ ͔͋͘ ˽˨ˤ-͊ ό͍͔͔ͤ͊͒ͤͯ ͯ ͙ͦͦͤ͟͡ 8Φύ ͫ͊ ͔͙ͭͪ͊͗ͤͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ό͔ͦ͟͞ ͫͯ ͍͔͔͔ͤ͊͒ͤ ͯ ͙ͦͦͤ͟͡ 6.); ͯ ͙ͦͦͤ͟͡ 11Φ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͯͯͨͤ͊͟ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-

ͦͣ ͙ ͭͦ ͭ͊ͦ͟ ΄ͭͦ ΐ͔ ͙͙ͨͦͣͤͦ͗ͭ ͔͙͙͒ͤ͞;ͤͯ ͼ͔ͤͯ ͫ͊ ˽˨ˤ-ͦͣ ό͍͔͔ͤ͊͒ͤͯ ͯ ͙ͦͦͤ͟͡ 9Φύ ͫ͊ ͔͙ͭͪ͊͗ͤͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ό͔ͦ͟͞ ͫͯ ͍͔͔͔ͤ͊͒ͤ ͯ ͙ͦͦͤ͟͡ сΦύΦ ˹͊ ͪ͊ͯ͟͞ 

͙͙ͯͨͫ͊ͭ ͯͯͨͤͯ͟ ͼ͔ͤͯ ͨͦͤͯ͒ ͔͋ ͔͘ ˽˨ˤ-  ͙͊  ͫ͊ ˽˨ˤ-ͦ .ͣ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 



ȰɔɓɐəɖɗɓɆ ɊɔɐəɒɋɓɘɆɜɎɭɆ ɗɘɖɆɓɆ 80  ɔɊ 87  

ммΦ ˻ˣ˾ˢ˭ˢ̇ ˿́˾̂˴́̂˾˩ ̇˩˹˩ ˿ˢ ̂˽̂́˿́ˤ˻˸ ˴ˢ˴˻ ˨ˢ ˿˩ ˽˻˽̂˹ˮ ς ˽ ˢ˾́ˮ˳ˢ 2 
̂ ˻́ˤ˻˾˩˹˻˸ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˨˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩Σ 

˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆˩ нκмс 
̅ˮ˹˩ ̆˩˸ˮ˴ˢ˶ˮ˳˩ 

 
 
˽ͦͤͯΏ͊;Υ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ   
 
̂ ͫ͊͒ͯ͟͡ ͫ͊ ;͊ͤͦͣ͡ смΦ ͍ͫͭ͊ пΦ ͭ͊;͊͟ тΦ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿άΣ ͋ͪͦ͞ мнпκмнΣ мпκмр ͙ суκмрύΣ ͙͔ͨͪ͊͗ͣͦ͡ ͦ͋ͪ͊͊͘ͼ 

͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͯ ͍͔ͦͭͦͪͤͦͣ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ н/16. 
 

R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

1.  BUTYRIC ACID SIGMA g 1000 1      

2.  1,2-PHENYLENEDIAMINE SIGMA g 5 1      

3.  
1,3,6,8-PYRENETETRASULFONIC ACID 
TETRASODIUM SALT (PTSA) 

SIGMA g 1 1 
  

   

4.  2,2-DIPHENYL-1-PICRYLHYDRAZYL (DPPH) SIGMA-ALDRICH g 1 1      

5.  2,3-BUTANEDIONE ANLAYTICAL STANDARD SIGMA-ALDRICH ml 1 1      

6.  2,4,6-TRI(2-PYRIDYL)-S-TRIAZINE 5G SAF g 5 1      

7.  2-DEOXY-D-RIBOSE, 99% ACROS ORGANICS g 5 1      

8.  2-THIOBARBITURIC ACID SIGMA g 25 1      

9.  3,5-DINITROSALICYLIC ACID, 97+%   ALFA AESAR  g 50 1      

10.  пΣпΩ-METILEN DIFENIL DIIZOIJANAT SIGMA ALDRICH g 500 1      

11.  4-MERKAPTOPIRIDIN SIGMA g 100 1      

12.  4-NITROPHENYL BUTYRATE SIGMA-ALDRICH g 1 1      

13.  
5-(HYDROXYMETHYL)FURFURAL, ANALYTICAL 
STANDARD 

SIGMA mg 100 1 
  

   

14.  5,5-DIMETHYL-1-PYRROLINE-N-OXIDE SIGMA-ALDRICH g 1 1      

15.  ACETANILID SIGMA g 250 1      

16.  AKRILNA KISELINA SIGMA-ALDRICH l 1 1      

17.  
ALGINIC ACID SODIUM SALT FROM BROWN 
ALGAE 

SIGMA-ALDRICH g 100 1 
  

   

18.  AMMONIUM ACETATE LC-MS ULTRA  SIGMA  g 100 1      

19.  AMMONIUM IRON(III) CITRATE SIGMA g 500 1      

20.  AMMONIUM TETRACHLOROPALLADATE (II) SAF g 2 1      
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R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

21.  ANISALDEHYDE PARA (P) ANISALDEHYIDE SIGMA g 100 1      

22.  APIGENIN SIGMA ALDRICH mg 5 1      

23.  ARBUTIN, 98% SIGMA mg 50 1      

24.  
AVIDIN FROM EGG WHITE, BIOULTRA, 
LYOPHILIZED POWDER, 10-15 UNITS/MG 
twh¢9Lb ό9м҈κнулύΣ җфу҈ ό{5{-PAGE) 

SIGMA ALDRICH mg 1 1 
  

   

25.  BIZMUT SUBNITRAT SIGMA g 100 1      

26.  
BOVINE SERUM ALBUMIN LYOPHILIZED 
th²59wΣ җфс҈ 

SIGMA-ALDRICH g 10 1 
  

   

27.  BRIJ® 58 SIGMA-ALDRICH g 100 1      

28.  BRIJ® L23 SIGMA-ALDRICH g 250 1      

29.  BRIJ® S 100 SIGMA-ALDRICH g 250 1      

30.  CALCIUM CHLORIDE, ANHIDROUS, GRANULAR SIGMA-ALDRICH g 500 1      

31.  CALCIUM L-LACTATE PENTAHYDRATE SIGMA-ALDRICH kg 1 1      

32.  CAPRYLIC ACID (KAPRILNA KISELINA) SIGMA-ALDRICH l 1 1      

33.  CARNOSOLIC ACID SIGMA mg 10 1      

34.  CARVACROL SIGMA-ALDRICH g 100 1      

35.  CASSIA OIL FG SIGMA-ALDRICH kg 1 1      

36.  
CHAPS (3-(3-
CHOLAMIDOPROPYL)DIMETHYLAMMONIUM)-
1-PROPANESULFONATE) 

SIGMA ALDRICH 
STEINHEIM 

g 1 1 
  

   

37.  CINNAMALDEHYDE SIGMA-ALDRICH g 100 1      

38.  CITRIC ACID 
SUPELCO 

ANALYTICAL 
BELLEFONTE 

mg 500 1 
  

   

39.  D(-)-GLUCONIC ACID SODIUM SALT 
SIGMA ALDRICH 

STEINHEIM 
g 500 1 

  
   

40.  DECAMETHYLTETRASILOXANE (MD2M, 97%) SIGMA ALDRICH g 25 1      

41.  
DEXTRAN FROM L. MESENTEROIDES, 
ANALYTICAL STANDARD FOR GPC, MW=5,000 

SIGMA mg 100 1 
  

   

42.  D-GLUCURONIC ACID 
SIGMA ALDRICH 

STEINHEIM 
g 10 1 

  
   

43.  DIBUTILTIN DILAURAT SIGMA ALDRICH g 100 1      

44.  DICLOFENAC SODIUM ACROS ORGANICS g 10 1      

45.  DIF (2, 6 DIHLORFENOLINDOFENOL SIGMA g 1 1      

46.  DIPHENYLBORYLOXYETHYLAMINE  SIGMA g 100 1      
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R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

CAS: 524-95-8 

47.  D-MALIC ACID 
SUPELCOANALYTICAL 

BELLEFONTE 
mg 100 1 

  
   

48.  
DODECAMETHYLCYCLOHEXASILOXANE, (D6, 
97%) ς ANALYTICAL STANDARD, CAS: 540-97-6 

SIGMA ALDRICH mg 25 1 
  

   

49.  DOPAMINE HYDROCHLORIDE  SIGMA ALDRICH g 5 1      

50.  ETHYL CELLULOSE  SIGMA-ALDRICH g 500 1      

51.  EUCALYPTOL SIGMA ml 1 1      

52.  EUGENOL SIGMA-ALDRICH g 100 1      

53.  FOLIN & CIOCALTEU'S PHENOL REAGENT SIGMA  ml 500 1      

54.  FORMAMID SIGMA-ALDRICH ml 500 1      

55.  FORMIC ACID SIGMA ml 100 1      

56.  FULLERENE C60, 99.9% ACROS ORGANICS mg 250 2      

57.  FURFURAL SIGMA ml 1 1      

58.  GALLIC ACID SIGMA ALDRICH g 250 1      

59.  
GOLD NANOPARTICLES, 15 NM DIAMETER, OD 
1, STABILIZED SUSPENSION IN 0.1 MM PBS, 
REACTANT FREE 

SIGMA ALDRICH ml 25 1 
  

   

60.  GUM ARABIC  SIGMA-ALDRICH kg 1 1      

61.  HEXAMETHYLCYCLOTRISILOXANE (D3, 98%) SIGMA ALDRICH g 100 1      

62.  HLOROGENSKA KISELINA (P.A.HPLC) ALDRICH g 1 1      

63.  
HROMOTROPNA KISELINA DINATRIJUMOVA SO 
10 

ACROS ORGANICS g 10 1 
  

   

64.  
HYALURONIC ACID SODIUM SALT FROM 
STREPTOCOCCUS EQUI MOL WT 8,000-15,000 

SIGMA-ALDRICH mg 10 1 
  

   

65.  IBUPROFEN SODIUM SALT SIGMA-ALDRICH g 100 1      

66.  KALIJUM METABISULFIT, 97%  ALFA AESAR  g 50 1      

67.  KOKOSOVO ULJE  COMCEN  l 1 1      

68.  L(+)-LACTIC ACID 
SUPELCOANALYTICAL 

BELLEFONTE 
mg 100 1 

  
   

69.  L(+)-TARTARIC ACID 
SIGMA ALDRICH 

STEINHEIM 
g 5 1 

  
   

70.  LACTOBIONIC ACID 
SIGMA ALDRICH 

STEINHEIM 
g 25 1 

  
   

71.  L-CYSTEINE SIGMA g 100 1      

72.  LINOLEIC ACID SIGMA ml 5 1      
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R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
PDV-  s

/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

73.  LUTEOLIN SAF mg 5 1      

74.  MALONIC ACID 
SUPELCO 

ANALYTICAL 
BELLEFONTE 

mg 500 1 
  

   

75.  MALTODEXTRIN  SIGMA-ALDRICH g 100 1      

76.  MYRICETIN ACROS ORGANICS mg 25 1      

77.  N,N-DIETHYLHYDROXYLAMINE SIGMA-ALDRICH ml 100 1      

78.  NATRIJUM KAZEINAT SIGMA-ALDRICH g 500 1      

79.  NATRIJUM TETRABORAT X 10H2O,  CENTROHEM kg 1 1      

80.  NITRIC ACID-Chw ¢w!29 a9¢![ !b![¸{L{  FISHER l 2,5 1      

81.  
NITRO BLUE TETRAZOLIUM CHLORIDE 
MONOHYDRATE 

ACROS ORGANICS g 1 1 
  

   

82.  OCTAMETHYLCYCLOTETRASILOXANE (D4, 98%) SIGMA ALDRICH g 100 1      

83.  OXALIC ACID 
SIGMA ALDRICH 

STEINHEIM 
g 50 1 

  
   

84.  PALLADIUM (II) CHLORIDE SAF g 1 1      

85.  
PANCREATIN, ACTIVITY EQUIVALENT TO 
4X*U.S.P. SPEC. 

SAF g 25 1 
  

   

86.  PEPSIN APPLICHEM g 25 1      

87.  PHENAZINE METHOSULFATE, 99% ACROS ORGANICS g 1 1      

88.  PIKRINSKA KISELINA SIGMA g 100 1      

89.  PIROGALOL FISHER UK g 100 1      

90.  PLURONIC® F-127 SIGMA-ALDRICH g 250 1      

91.  POLIKAPROLAKTON, MW~80000 SIGMA ALDRICH g 250 1      

92.  
POLY(VINYLIDENE CHLORIDE-CO-
ACRYLONITRILE), 80/20 

ALFA AESAR g 100 1 
  

   

93.  POTASSIUM METHOXIDE SOLUTION (25%) SAF ml 250 1      

94.  POTASSIUM TETRACHLOROPALLADATE (II) SAF g 1 1      

95.  POTTASIUM HEXACHLOROPLATINATE (IV) SAF g 1 1      

96.  RHODAMINE B (C.I.45170)  MERCK  g 25 1      

97.  
w¦¢Lb I¸5w!¢9 җфп҈ όIt[/ύΣ /!{ .whW 
207671-50-ф L[L h5Dh±!w!W¦09 

SIGMA g 50 1 
  

   

98.  SALICYLIC ACID SIGMA g 100 1      

99.  SHEA BUTTER COMCEN kg 1 1      

100.  SILICA, FUMED SIGMA-ALDRICH  g  500 1      

101.  SILICIJUM DIOKSID ол҈ wˢ{¢±˻w ¦ ±˻5L SIGMA-ALDRICH l 1 1      
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R˩ 5. 
Bw˻˳ 

NAZIV 
ZAHTEVANI 

twhL½±h7!2 όL[L 
h5Dh±!w!W¦09ύ 

JEDINICA 
MERE 

PAKO±ˢb˳˩ KO[L2Lbˢ 
tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
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/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ .˩½ 
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/˩bˢ t˻ 
˳˩5LbL/L 
a˩w˩ ¦ 
5LbΦ {ˢ 
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¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 11 

102.  SODIUM DODECYL SULFATE (SDS) POWDER FISHER g 500 1      

103.  SODIUM NITROFERRICYANIDE DIHYDRATE ACROS ORGANICS g 25 1      

104.  SODIUM NITROPRUSSIDE DIHYDRATE, AC SAF g 25 1      

105.  STRONTIUM ACETATE SIGMA-ALDRICH g 100 1      

106.  SUCCINIC ACID 
SIGMA ALDRICH 

STEINHEIM 
g 500 1 

  
   

107.  
TETRAKIS(TRIMETHYLSILOXY)- SILANE 
(SI(OTMS)4, 97%) 

SIGMA ALDRICH ml 5 1 
  

   

108.  THYMOL SIGMA-ALDRICH g 100 1      

109.  TITANIUM(IV) BUTOXIDE PURUM, =97.0% SIGMA-ALDRICH ml 250 1      

110.  
TITRIPLEX III (ETHYLENEDINITRILOTETRAACETIC 
ACID, DISODIUM SALT DEHYDRATE) 

MERCK g 250 1 
  

   

111.  TRANS-P-COUMARIC ACID SIGMA mg 50 1      

112.  VAZELIN  DMV kg 1 1      

113.  ZEIN SIGMA-ALDRICH kg 1 1      

114.  ZINC GRANULE FISHER g 500 1      

115.  
ɮ-CHYMOTRYPSIN FROM BOVINE PANCREAS, 
WITH DECLARED ACTIVITY OF MIN 1500 U/MG 

APPLICHEM g 1 1 
  

  
 
 
 

116.  
ɰ-NICOTINAMIDE ADENINE DINUCLEOTIDE, 
DISODIUM SALT, HYDRATE, 95+%, REDUCED 
FORM 

ACROS ORGANICS g 1 1 
  

   

117.  NATRIJUM WOLFRAMAT DIHDRAT P.A. ACROS ORGANICS g 500 1      

118.  3,3-DIMETHYLBUTYRALDEHYDE        ACROS ORGANICS g 25 1      

119.  EUROPIJUM(III) OKSID, 99.9%  ALFA AESAR  g 5 1      

¦ Y ¦ t b ˻ ό.˩½ t5±-ˢύ  

¦ Y ¦ t b ˻ ό{ˢ t5±-˻aύ  

 

˴͊ͦ͟ ͔ͭ͊͋͊͡ ͙ͫ͊͒ͪ͗ ͔͙͙͒ͤ͞ͼ͔ ͔͔ͣͪΣ ͙͍͔ͤ͊͘ ͒ͦ͋͊ͪ͊ ͙ ͙͍ͨͪͦͦ͘Ώ͊;͊Σ ͙ͪ͊͘Ώ͔ͤ͊ ͔͞ ͯ ͙͙͊ͭͤ͡;ͤͦͣ ͙ͨͫͣͯΦ ˽ͦͤͯΏ͊; ͔ͭͪ͋͊ ͒͊ ͨͦͨͯͤ ͙ͦ͋ͪ͊͊͘ͼ ͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͤ͊ 

͔͔ͫ͒͡ΐ͙ ͤ͊;͙ͤ: ͯ ͦͦͤͯ͟͡ тΦ ͙͙ͯͨͫ͊ͭ ͙͍ͤ͊͘ ͙͍ͨͪͦͦ͘Ώ͊;͊ ͊͘ ͨͦͤͯΏ͔ͤͦ ͒ͦ͋ͪͦΣ ͯ ͦͦͤͯ͟͡ уΦ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͔͙͙͒ͤ͞;ͤ͊ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊Τ ͯ ͙ͦͦͤ͟͡ 9. 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 
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͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͔͙͙͒ͤ͞;ͤ͊ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-ͦ ;ͣ ͯ ͙ͦͦͤ͟͡ 10Φ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͯͯͨͤ͊͟ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊ ͙ ͭͦ ͭ͊ͦ͟ ΄ͭͦ ΐ͔ ͙͙ͨͦͣͤͦ͗ͭ ͔͙͙͒ͤ͞;ͤͯ 

ͼ͔ͤͯ ͔͋͘ ˽˨ˤ-͊ ό͍͔͔ͤ͊͒ͤͯ ͯ ͙ͦͦͤ͟͡ 8Φύ ͫ͊ ͔͙ͭͪ͊͗ͤͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ό͔ͦ͟͞ ͫͯ ͍͔͔͔ͤ͊͒ͤ ͯ ͙ͦͦͤ͟͡ 6.); ͯ ͙ͦͦͤ͟͡ 11Φ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͯͯͨͤ͊͟ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-

ͦͣ ͙ ͭͦ ͭ͊ͦ͟ ΄ͭͦ ΐ͔ ͙͙ͨͦͣͤͦ͗ͭ ͔͙͙͒ͤ͞;ͤͯ ͼ͔ͤͯ ͫ͊ ˽˨ˤ-ͦͣ ό͍͔͔ͤ͊͒ͤͯ ͯ ͙ͦͦͤ͟͡ 9Φύ ͫ͊ ͔͙ͭͪ͊͗ͤͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ό͔ͦ͟͞ ͫͯ ͍͔͔͔ͤ͊͒ͤ ͯ ͙ͦͦͤ͟͡ сΦύΦ ˹͊ ͪ͊ͯ͟͞ 

͙͙ͯͨͫ͊ͭ ͯͯͨͤͯ͟ ͼ͔ͤͯ ͔ͨͦͤͯ͒ ͔͋͘ ˽˨ˤ-͊ ͙ ͫ͊ ˽˨ˤ-ͦͣΦ 
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1мΦ ˻ˣ˾ˢ˭ˢ̇ ˿́˾̂˴́̂˾˩ ̇˩˹˩ ˿ˢ ̂˽̂́˿́ˤ˻˸ ˴ˢ˴˻ ˨ˢ ˿˩ ˽˻˽̂˹ˮ ς ˽ ˢ˾́ˮ˳ˢ 3 
̂ ˻́ˤ˻˾˩˹˻˸ ˽˻˿́̂˽˴̂ ˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ ˨˻ˣˢ˾ˢ ς ̆ ˩˸ˮ˴ˢ˶ˮ˳˩Σ 

˾˩˨˹ˮ ˣ˾˻˳ ˹ˢˣˢˤ˴˩Υ ˻˽̆˩ нκмс 
˩˹˭ˮ˸ˮ ˮ ˩˹˭ˮ˸˿˴ˮ ˴ˮ́˻ˤˮ 

 
˽ͦͤͯΏ͊;Υ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ   
̂ ͫ͊͒ͯ͟͡ ͫ͊ ;͊ͤͦͣ͡ смΦ ͍ͫͭ͊ пΦ ͭ͊;͊͟ тΦ ˭͊ͦͤ͊͟ ͦ ͍͙͊ͤͣ͞ ͍ͤ͊͋͊͊ͣ͊͟ όα˿͔͙ͯ͗͋ͤ͡ ͎͙͊ͫͤ͟͡ ˾˿άΣ ͋ͪͦ͞ мнпκмнΣ мпκмр ͙ суκмрύΣ ͙͔ͨͪ͊͗ͣͦ͡ ͦ͋ͪ͊͊͘ͼ 

͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͯ ͍͔ͦͭͦͪͤͦͣ ͨͦͫͭͯͨͯ͟ ͍͔͊ͤ͞ ͍͔ͤ͊͋͊͟ ͒ͦ͋͊ͪ͊ ς ͻ͔͙͙͔ͣ͊͟͡͞Σ ͔͙ͪ͒ͤ ͋ͪͦ͞ ͍͔ͤ͊͋͊͟Υ ˻˽̆˩ н/16. 
 

R˩ 5. 
Bw˻˳ 

NAZIV 
½!I¢9±!bL twhL½±h7!2 

(ILI h5Dh±!w!W¦09ύ 
JEDINICA 

MERE 
KO[L2Lbˢ 

tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ ˳˩5LbL/L 
a˩w˩ ¦ 5LbΦ .˩½ 

PDV-  s

/˩bˢ t˻ ˳˩5LbL/L 
a˩w˩ ¦ 5LbΦ {ˢ 

PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 

1.  Endo-exo-arabinanase 
Megazyme ili 
odgovaraƧǳŏƛ 

1 pakovanje 1 
   

  

2.  
L-Malic Acid Assay Kit 

(Manual Format) 
Megazyme ili 
ƻŘƎƻǾŀǊŀƧǳŏƛ 

150 assays 1 
   

  

3.  
Total dietary fibre assay kit, 

za vlakna 
Megazyme ili 
ƻŘƎƻǾŀǊŀƧǳŏƛ 

1 assay 1 
   

  

4.  
D-Glucose (Hexokinase 

format: regular) Assay Kit 
(manual) 

Megazyme ili 
ƻŘƎƻǾŀǊŀƧǳŏƛ 

110 assays 1 
   

  

5.  Glycerol Assay Kit (manual) 
Megazyme ili 
ƻŘƎƻǾŀǊŀƧǳŏƛ 

70 assays 1 
   

  

6.  
Sucrose/D-Glucose Assay Kit 

(manual) 
Megazyme ili 
ƻŘƎƻǾŀǊŀƧǳŏƛ 

250 assays 1 
   

  

7.  D-/L-lactic acid assay kit 
Megazyme ili 

ƻŘƎƻǾŀǊŀƧǳŏƛ  ŀǎǎay kit 
50 

ƻŘǊŜŚƛǾŀƴƧŀ 
1 

   
  

8.  
Lactode / D-galactose assay 

kit 
Megazyme ili 

ƻŘƎƻǾŀǊŀƧǳŏƛ ŀǎǎŀȅ ƪƛǘ 
50 

ƻŘǊŜŚƛǾŀƴƧŀ 
1 

   
  

9.  
D-fructose / D-glukose  assay 

kit 
Megazyme ili 

ƻŘƎƻǾŀǊŀƧǳŏƛ ŀǎǎŀȅ ƪƛǘ 
50 

ƻŘǊŜŚƛǾŀƴƧŀ 
1 

   
  

10.  Vitamin C assay kit 
Megazyme ili 

odgovaǊŀƧǳŏƛ ŀǎǎŀȅ ƪƛǘ 
50 

ƻŘǊŜŚƛǾŀƴƧŀ 
1 

   
  

11.  Total starch assay kit, K-TSTA 
Megazyme International 
LǊŜƭŀƴŘ ƛƭƛ ƻŘƎƻǾŀǊŀƧǳŏƛ 

Kit sa 6 
rastvora 

1 
   

  

12.  
32- -hL-Arabinofuranosyl-

xylobiose  (A3X) 
Megazyme 10 mg 1 

   
  

13.  
23- -hL-Arabinofuranosyl-

xylotriose (A2XX) 
Megazyme 30 mg 1 

   
  

14.  33- -hL-Arabinofuranosyl- Megazyme 30 mg 1      



ȰɔɓɐəɖɗɓɆ ɊɔɐəɒɋɓɘɆɜɎɭɆ ɗɘɖɆɓɆ 87  ɔɊ 87  

R˩ 5. 
Bw˻˳ 

NAZIV 
½!I¢9±!bL twhL½±h7!2 

(ILI h5Dh±!w!W¦09ύ 
JEDINICA 

MERE 
KO[L2Lbˢ 

tw˻L½±˻7ˢ2 
t˻b¦7˩b˻D 
5˻.wˢ 

/˩bˢ t˻ ˳˩5LbL/L 
a˩w˩ ¦ 5LbΦ .˩½ 

PDV-  s

/˩bˢ t˻ ˳˩5LbL/L 
a˩w˩ ¦ 5LbΦ {ˢ 

PDV-˻a 

¦Y¦tb˻ 
5Lbˢwˢ .˩½ 

PDV-  s

¦Y¦tb˻ 
5Lbˢwˢ {ˢ 
PDV-˻a 

1 2 3 4 5 6 7 8 9 10 

xylotetraose (XA3XX) 

15.  
Arabinoxylan (Wheat Flour; 

Low Viscosity ~ 10 cSt) 
Megazyme 3 g 1 

   
  

¦ Y ¦ t b ˻ ό.˩½ t5±-ˢύ  

¦ Y ¦ t b ˻ ό{ˢ t5±-˻aύ  

 

˴͊ͦ͟ ͔ͭ͊͋͊͡ ͙ͫ͊͒ͪ͗ ͔͙͙͒ͤ͞ͼ͔ ͔͔ͣͪΣ ͙͍͔ͤ͊͘ ͒ͦ͋͊ͪ͊ ͙ ͙͍ͨͪͦͦ͘Ώ͊;͊Σ ͙ͪ͊͘Ώ͔ͤ͊ ͔͞ ͯ ͙͙͊ͭͤ͡;ͤͦͣ ͙ͨͫͣͯΦ ˽ͦͤͯΏ͊; ͔ͭͪ͋͊ ͒͊ ͨͦͨͯͤ ͙ͦ͋ͪ͊͊͘ͼ ͔ͫͭͪͯͭͯͪ͟ ͼ͔͔ͤ ͤ͊ 

͔͔ͫ͒͡ΐ͙ ͤ͊;͙ͤ: ͯ ͦͦͤͯ͟͡ 6Φ ͙͙ͯͨͫ͊ͭ ͙͍ͤ͊͘ ͙͍ͨͪͦͦ͘Ώ͊;͊ ͊͘ ͨͦͤͯΏ͔ͤͦ ͒ͦ͋ͪͦΣ ͯ ͦͦͤͯ͟͡ 7Φ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͔͙͙͒ͤ͞;ͤ͊ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊Τ ͯ ͙ͦͦͤ͟͡ 8. 

͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͔͙͙͒ͤ͞;ͤ͊ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-ͦ ;ͣ ͯ ͙ͦͦͤ͟͡ 9Φ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͯͯͨͤ͊͟ ͼ͔ͤ͊ ͔͋͘ ˽˨ˤ-͊ ͙ ͭͦ ͭ͊ͦ͟ ΄ͭͦ ΐ͔ ͙͙ͨͦͣͤͦ͗ͭ ͔͙͙͒ͤ͞;ͤͯ ͼ͔ͤͯ 

͔͋͘ ˽˨ˤ-͊ ό͍͔͔ͤ͊͒ͤͯ ͯ ͙ͦͦͤ͟͡ 7Φύ ͫ͊ ͔͙ͭͪ͊͗ͤͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ό͔ͦ͟͞ ͫͯ ͍͔͔͔ͤ͊͒ͤ ͯ ͙ͦͦͤ͟͡ 5.); ͯ  ͙ͦͦͤ͟͡ 10Φ ͙͙ͯͨͫ͊ͭ ͙ͦͦ͟͟͡ ͙͙ͤͦͫ͘ ͯͯͨͤ͊͟ ͼ͔ͤ͊ ͫ͊ ˽˨ˤ-ͦͣ ͙ ͭͦ 

ͭ͊ͦ͟ ΄ͭͦ ΐ͔ ͙͙ͨͦͣͤͦ͗ͭ ͔͙͙͒ͤ͞;ͤͯ ͼ͔ͤͯ ͫ͊ ˽˨ˤ-ͦͣ ό͍͔͔ͤ͊͒ͤͯ ͯ ͙ͦͦͤ͟͡ 8Φύ ͫ͊ ͔͙ͭͪ͊͗ͤͣ ͙ͦ͟͡;͙ͤ͊ͣ͊ ό͔ͦ͟͞ ͫͯ ͍͔͔͔ͤ͊͒ͤ ͯ ͙ͦͦͤ͟͡ 5.). ˹͊ ͪ͊ͯ͟͞ ͙͙ͯͨͫ͊ͭ 

ͯͯͨͤͯ͟ ͼ͔ͤͯ ͔ͨͦͤͯ͒ ͔͋͘ ˽˨ˤ-͊ ͙ ͫ͊ ˽˨ˤ-ͦͣΦ 

˨͊ͭͯͣΥ ψψψψψψψψψψψψψψψψψψψψ  ˽˻˹̂̓ˢ̉  
˸͔ͫͭͦ: ____________________   
 ˸Φ˽Φ 

  (͙ͨͦͭͨͫ ͍ͦ͊͡΄ΐ͔͎ͤͦ ͙͡ͼ͊) 


