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- 234 - ª¤ÚÔ˜ °’ - ¶·Ú¿ÚÙËÌ·: ÀÔ‰Â›ÍÂÈ˜ - ∞·ÓÙ‹ÛÂÈ˜ ÁÈ· ÙÈ˜ ∞ÛÎ‹ÛÂÈ˜

ÀÀÔÔ‰‰ÂÂ››ÍÍÂÂ ÈÈ ˜̃   --   ∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ ˜̃   ÁÁ ÈÈ··  ÙÙ ÈÈ ˜̃   ∞∞ÛÛÎÎ‹‹ÛÛÂÂÈÈ ˜̃
ªª¤¤ÚÚÔÔ˜̃  ∞∞� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  11ÔÔ --  √√ÈÈ  ºº˘̆ÛÛÈÈÎÎÔÔ››  ∞∞ÚÚÈÈııÌÌÔÔ››

33.. 286, 287, 288 Î·È 290, 291.
44.. 3.508<3.515<3.620<4.800<4.801.
55.. (·) 45=45, (‚) 38>36, (Á) 456<465,

(‰) 8.765<8.970, (Â) 90.876>86.945,
(ÛÙ) 345<5.690.

66.. μ (3), ° (5), ¢ (6), ∂ (7).

77.. (·)™, (‚)™, (Á)§, (‰)™, (Â)™, (ÛÙ)™, (˙)™, (Ë)§, (ı)™,
(È)§, (È·)§.

88.. 300, 800, 700, 2.600, 9.500, 123.600, 34.600, 31.500, 
8.800.

99.. (·) 7.568.350, (‚) 7.568.300, (Á) 7.568.000 (‰)  7.570.000,
(‰) 7.600.000.

∞∞..11..11.. ºº˘̆ÛÛÈÈÎÎÔÔ››  ··ÚÚÈÈııÌÌÔÔ››  --  ¢¢ÈÈ¿¿ÙÙ··ÍÍËË  ºº˘̆ÛÛÈÈÎÎÒÒÓÓ  --  ™™ÙÙÚÚÔÔÁÁÁÁ˘̆ÏÏÔÔÔÔ››ËËÛÛËË

22.. (·) 52�100=5200, (‚) 37�10=370,
(Á) 490�10.000=4.900.000.

33.. (·) 3.582+7.591=11.173, (‚) 485+525=1.010,
(Á) 3.565+528=4.093

44.. 1+2+3+4=10, 1+2+3�4=15, 1�2+3�4=14, 1�2�3�4=24
55.. (·) 190, (‚) 225, (Á) 462, (‰) 2726, (Â) 60–18+2,

(ÛÙ) fiÏÂ˜, (˙) 230, (Ë) 9700, (ı) 879000.
66.. (·) 39, (‚) 77, (Á) 540, (‰) 1.212, (Â) 550, (ÛÙ) 444,

(˙) 3.366, (Ë) 5.684.

77.. ΔÔ ˙ËÙÔ‡ÌÂÓÔ ÂÌ‚·‰fiÓ Â›Ó·È 40.
88.. (·) Ÿ¯È,  (‚) 1.025.
99.. ¡·È ·ÎÚÈ‚Ò˜.

1100.. 57 ÎÈÏ¿. 
1111.. (·) √ ÕÚË˜ ÙÔ 2004 Â›Ó·È 21 ¯ÚÔÓÒÓ,

(‚) √ ·Ù¤Ú·˜ ÁÂÓÓ‹ıËÎÂ ÙÔ 1958.
1122.. ™Ù· 12 ·ÙÒÌ·Ù· ÙÔ˘ ÁÎ·Ú¿˙ ˘¿Ú¯Ô˘Ó:

400 ı¤ÛÂÈ˜. ™ÙÔ ÁÎ·Ú¿˙ ¤¯Ô˘Ó ÌÂÈ 199 Ô¯‹Ì·Ù·. 
ÕÚ· ÔÈ ı¤ÛÂÈ˜ Â·ÚÎÔ‡Ó.

∞∞..11..22.. ¶¶ÚÚfifiÛÛııÂÂÛÛËË,,  ··ÊÊ··››ÚÚÂÂÛÛËË  ÎÎ··ÈÈ  ÔÔÏÏÏÏ··ÏÏ··ÛÛÈÈ··ÛÛÌÌfifi˜̃  ÊÊ˘̆ÛÛÈÈÎÎÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ

1562580006859583249134096337527442197172813311000729512·3

6254003613242892562251961691441211008164·2

25201918171615141312111098·11..

22.. (·) 56, (‚) 86 � 63, (Á) 16, (‰) ·4, (Â) x3, (ÛÙ) 24 � ·3.
33.. 2, 4, 16, 32, 64, 128, 256, 512, 1024.
44.. 102=100, 202=400, 302=900, 402=1.600,502=2.500,

602=3.600, 702=4.900, 802=6.400, 902=8.100.
55.. 103=1000, 203=8.000, 303=27.000,

403=64.000, 503=125.000.
66.. (·) 75, (‚) 77, (Á) 79, (‰) 19, (Â) 147.
77.. (·) 60, (‚) 14.686
88.. (·) (6+5)2=121 Î·È 62+52=61,

(‚) (3+6)2=81 Î·È 32+62=45.
99.. (·) 3�·, (‚) ·3, (Á) 4�x, (‰) x4.

1100.. (·) 34.720= 3�104+4�103+7�102+2�101,
(‚) 123.654=105+2�104+3�103+6�102+5�101+4�100,
(Á)  890.650=8�105+9�104+6�102+5�101.

1111.. (1+2) � (3+4)=21, 1�(2+3�4)=14, (1�2+3)�4=20,
1+(2+3)�4=21.

1122.. 2+2�2=6, 3+3�3=12,  4+4�4�4=68,
5+5�5+5�5=55, 5� 5+5�5�5=150,  4+4�4–4=16.

∞∞..11..33.. ¢¢˘̆ÓÓ¿¿ÌÌÂÂÈÈ˜̃  ÊÊ˘̆ÛÛÈÈÎÎÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ

∞∞..11..44.. ∂∂˘̆ÎÎÏÏÂÂ››‰‰ÂÂÈÈ··  ‰‰ÈÈ··››ÚÚÂÂÛÛËË  --  ¢¢ÈÈ··ÈÈÚÚÂÂÙÙfifiÙÙËËÙÙ··
11.. (·) 4002:69=58, (‚) 1445:17=85, (Á) 925:37=25,

(‰) 3621:213=17, (Â) 35280:2940=12,
(ÛÙ) 5082:77=66.

22.. (·) 65:5=13, (‚) 30:3=10, (Á) 46.592:52=896.

33.. (·) ¡·È, (‚) Ÿ¯È, (Á) ¡·È, (‰) ¡·È.
44.. 0, 1, 2, 3, 4, 5, 6, 7.
55.. 9 � 73+4=661.
66.. £· Â›Ó·È Ë ¶¤ÌÙË.

∞∞..11..55..  ÃÃ··ÚÚ··ÎÎÙÙ‹‹ÚÚÂÂ˜̃  ‰‰ÈÈ··ÈÈÚÚÂÂÙÙfifiÙÙËËÙÙ··˜̃  --  ªª∫∫¢¢  --  ∂∂∫∫¶¶  --  ∞∞ÓÓ¿¿ÏÏ˘̆ÛÛËË  ··ÚÚÈÈııÌÌÔÔ‡‡  ÛÛÂÂ  ÁÁÈÈÓÓfifiÌÌÂÂÓÓÔÔ  ÚÚÒÒÙÙˆ̂ÓÓ  ··ÚÚ··ÁÁfifiÓÓÙÙˆ̂ÓÓ

22.. (·) 684, (‚) 9504 ‹ 9594, (Á) 6012. 33.. (·) 15, (‚) 66, (Á) 10, (‰) 30, (Â) 18, (ÛÙ) 120. 44.. 2031. 55.. 105.
66.. ™ÙÈ˜ 9 ª·˝Ô˘. √ °È¿ÓÓË˜ 5 ÊÔÚ¤˜ Î·È Ô ¡›ÎÔ˜ 4 ÊÔÚ¤˜.                              77.. (·) 1, (‚) 8, (Á) 15, (‰) 10, (Â) 2.
88.. ·=24�Î, ‚=24�Ï, Î Î·È Ï Ê˘ÛÈÎÔ› ·ÚÈıÌÔ›. ∫¿ıÂ ·ÚÈıÌfi˜ Ô˘  ‰È·ÈÚÂ› ÙÔ 24 ‰È·ÈÚÂ› Î·È ÙÔ˘˜ ‰‡Ô ·ÚÈıÌÔ‡˜.

1100.. ŒÛÙˆ · Ô ÚÒÙÔ˜ ·ÚÈıÌfi˜. ΔÔ ‰ÈÏ¿ÛÈÔ ÙÔ˘ ·ÚÈıÌÔ‡ ·ÁÚ¿ÊÂÙ·È: 2�·. ¢ËÏ·‰‹ ‰È·ÈÚÂ›Ù·È ÌÂ ÙÔ 2, ¿Ú· Â›Ó·È Û‡ÓıÂÙÔ˜ ·ÚÈıÌfi˜.

1122.. (·)78=2�3�13, (‚) 348=22�3�29, (Á) 1210=2�5�112, (‰) 2344=23�293.

1, 2, 7, 14
1, 3, 5, 15

1, 2, 4, 8, 16
1, 17 √È Û‡ÓıÂÙÔÈ:   10, 12, 14, 15, 16, 18, 20

1, 2, 3, 6, 9, 18
1, 19

1, 2, 4, 5, 10, 20

99.. 1, 2, 5, 10
1, 11

1, 2, 3, 4, 6, 12
1, 13

1111.. (·)
(‚)
(Á)
(‰)

1, 2, 4, 7, 14, 28
1, 2, 41, 82
1, 5, 19, 95

1, 3, 5, 7, 15, 21, 35, 105

1, 2, 4, 31, 62, 124
1, 3, 5, 15, 23, 69, 115, 345

1, 2, 4, 7,8,11,14,16, 22, 28, 44, 56, 77, 88, 112, 154, 176, 308, 616, 1232
1, 3, 31, 43, 93, 129, 1333, 3999

(Â)
(ÛÙ)
(˙)
(Ë)

∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ˜̃  ÛÛÙÙÈÈ˜̃  ∂∂··ÓÓ··ÏÏËËÙÙÈÈÎÎ¤¤˜̃  ∂∂ÚÚˆ̂ÙÙ‹‹ÛÛÂÂÈÈ˜̃  ∞∞˘̆ÙÙÔÔ··ÍÍÈÈÔÔÏÏfifiÁÁËËÛÛËË˜̃
∞ÛÎ‹ÛÂÈ˜ ™ˆÛÙÔ‡ ‹ §¿ıÔ˘˜.
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ΔÔ˘ 10 Â›Ó·È:
ΔÔ˘ 11 Â›Ó·È:
ΔÔ˘ 12 Â›Ó·È:
ΔÔ˘ 13 Â›Ó·È:

ΔÔ˘ 14 Â›Ó·È:
ΔÔ˘ 15 Â›Ó·È:
ΔÔ˘ 16 Â›Ó·È:
ΔÔ˘ 17 Â›Ó·È:

ΔÔ˘ 18 Â›Ó·È:
ΔÔ˘ 19 Â›Ó·È:
ΔÔ˘ 20 Â›Ó·È:

ΔÔ˘ 28 Â›Ó·È:
ΔÔ˘ 82 Â›Ó·È:
ΔÔ˘ 95 Â›Ó·È:

ΔÔ˘ 105 Â›Ó·È:

ΔÔ˘ 124 Â›Ó·È:
ΔÔ˘ 345 Â›Ó·È:

ΔÔ˘ 1232 Â›Ó·È:
ΔÔ˘ 3999 Â›Ó·È:
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ªª¤¤ÚÚÔÔ˜̃  ∞∞� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  22ÔÔ ∆∆··  ÎÎÏÏ¿¿ÛÛÌÌ··ÙÙ··

55.. , , , , , .    66.. 14.     77.. (·) , (‚) , (Á) , (‰) . 88.. (·) , (‚) , (Á)   .

99.. 36 €, 54 €.                     1100.. 32 Ì·ıËÙ¤˜.                     1111.. 84 cm.                              1122..  4cm, 6 cm.
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22.. (·) < , (‚) > , (Á) > .

33.. > > > > .

44.. (·) <1, (‚) <1, (Á) >1, (‰) =1, (Â) <1 

55.. < < < < . 

66.. (·) 1< <2, (‚) 3< <4,  (Á) 0< <1, (‰) 12< < 13,

(Â)12< <13.

77..

88.. (·) (‚) 

99..

> > > > >

™∆ > ∞  = ° > µ > ¢> ∑ > ∂ = ∏
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22.. (·) ∂›Ó·È, (‚) ¢ÂÓ Â›Ó·È, (Á) ∂›Ó·È, (‰) ∂›Ó·È.

33.. (·)  , (‚) , (Á) , (‰) , (Â) .

44.. (·) ,  (‚)  , (Á) .      55.. (·)  , (‚) .

66.. (·) 33, (‚) 3, (Á) 70, (‰)  32.

77.. (·) , (‚) , (Á) .

88.. (·) ¢ÂÓ Â›Ó·È, (‚) ∂›Ó·È, (Á) ∂›Ó·È, (‰) ¢ÂÓ Â›Ó·È.

99.. (·) Î·È , (‚) Î·È , (Á) Î·È .

1100.. (·) ™, (‚) ™, (Á) §, (‰) §, (Â) ™, (ÛÙ) §, (˙) ™, (Ë) §, (ı) ™, (È) ™, (È·) ™.
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∞∞..22..11.. ∏∏  ¤¤ÓÓÓÓÔÔÈÈ··  ÙÙÔÔ˘̆  ÎÎÏÏ¿¿ÛÛÌÌ··ÙÙÔÔ˜̃

∞∞..22..22.. IIÛÛÔÔ‰‰‡‡ÓÓ··ÌÌ··  ÎÎÏÏ¿¿ÛÛÌÌ··ÙÙ··

∞∞..22..33.. ™™‡‡ÁÁÎÎÚÚÈÈÛÛËË  ÎÎÏÏ··ÛÛÌÌ¿¿ÙÙˆ̂ÓÓ

∞∞..22..44.. ¶¶ÚÚfifiÛÛııÂÂÛÛËË  ÎÎ··ÈÈ  ∞∞ÊÊ··››ÚÚÂÂÛÛËË  ÎÎÏÏ··ÛÛÌÌ¿¿ÙÙˆ̂ÓÓ

11..  (·)  , (‚) 1, (Á) , (‰) , (Â) , (ÛÙ) .

22..  (·)1, (‚) , (Á) , (‰) , (Â) , (ÛÙ) .

33..  (·)  , (‚) ,  (Á) . 44..  (·) 3 , (‚) 2 , (Á) 3 .

55.. (·) , (‚) , (Á)  .     66..  (·) , (‚) 1 , (Á) .

77.. .           88..  .

99..  (·) ™, (‚) ™, (Á) §, (‰) ™, (Â) §, (ÛÙ) ™, (˙) ™.
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22..  (·) , (‚) 5, (Á) 4, (‰) .

33..  (·) , (‚) 16, (Á) , (‰) .

55..(·) , (‚) 10 , (Á) 31 , (‰) 2 .

44..  66.. (·) , (‚) , (Á) , (‰) 3, (Â)

(ÛÙ) 1. 77.. 1 Ï›ÙÚÔ.

88.. (·) , (‚)  , (Á) .

99.. (·) , (‚) , (Á) .
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∞∞..22..55.. ¶¶ÔÔÏÏÏÏ··ÏÏ··ÛÛÈÈ··ÛÛÌÌfifi˜̃  ÎÎÏÏ··ÛÛÌÌ¿¿ÙÙˆ̂ÓÓ

22..  (·) , (‚) 1, (Á) , (‰) 3.   33..  (·) 6, (‚) , (Á) , (‰)

44..  (·) , (‚) , (Á) , (‰) 3. ∂›Ó·È ·Ó¿ ‰‡Ô ·ÓÙ›ÛÙÚÔÊÔÈ.

55..  (·)  Î·È (‚) . ¢ÂÓ ÈÛ¯‡ÂÈ Ë ÚÔÛÂÙ·ÈÚÈÛÙÈÎ‹ È‰ÈfiÙËÙ·.

77..  :: = ,  :: = , :: = , :: =6.

88..  (·)  , (‚) , (Á) 16.  99..  (·)  , (‚) , (Á)  8.
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∞∞..22..66.. ¢¢ÈÈ··››ÚÚÂÂÛÛËË  ÎÎÏÏ··ÛÛÌÌ¿¿ÙÙˆ̂ÓÓ
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ªª¤¤ÚÚÔÔ˜̃  ∞∞� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  33ÔÔ  -- ¢¢ÂÂÎÎ··‰‰ÈÈÎÎÔÔ››  ··ÚÚÈÈııÌÌÔÔ››

33.. (·)  0,43 & 0,437, (‚) 1,23 & 1,235, (Á)0,21 & 0,210. 44..(·)  5,8, (‚) 0,03, (Á) 50,25, (‰) 1,024.

55.. (·) , (‚) , (Á) . 66.. æËÊ›Ô ¯ÈÏÈÔÛÙÒÓ: (·) 0,  (‚) 0,  (Á) 5. ¢ÂÎ¿ÎÈ˜ ¯ÈÏÈÔÛÙÒÓ:  (·) 9, ( ‚) 5, (Á) 6.

77.. (·) 45,345 < 45,413 (‚) 980,19 > 899,01 (Á) 7,534 = 7,5340.
88.. ™ÙÔ ‰¤Î·ÙÔ: (·) 9876 (‚) 67,9 (Á) 0 (‰) 8,2 (Â) 23,7

™ÙÔ ÂÎ·ÙÔÛÙfi: (·)9876,01 (‚) 67,90 (Á) 0 (‰) 8,24 (Â) 23,70
™ÙÔ ¯ÈÏÈÔÛÙfi: (·) 9876,008 (‚) 67,896 (Á) 0,001 (‰) 8,239 (Â) 23,705

1100.. 34,952>34,925>34,592>34,529>34,295>34,259.                                                                       1111.. 25,47

1122.. (·) 0,345= , (‚) 3,45= , (Á) 0,0345= , (‰) 34,5= .

1133..(·) = =0,4, (‚) = =0,3, (Á) = =0,9, (‰) = =3, (Â) = =2,5, (ÛÙ) = =19.190
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11.. (·) 23dm=230 cm, (‚) 3,1m=0,0031 km,
(Á) 45,83 cm=0,4583 m, (‰) 67,2 km=67.200.000 mm,
(Â) 95,5 mm=9,55 cm.

22.. ·=3,1�103 mm, ‚=4,2 �103 mm Î·È Á=2,3 �103 mm.
33.. 45,6dm < 230dm < 678dm < 9860dm.
44.. 1.035cm2 Î·È 103.500mm2.
55.. (·) 56.000.000m2, (‚) 987m2, (Á) 350.000m2.
66.. 44.100m2, 44,1 ÛÙÚ¤ÌÌ·Ù·.
77.. 225 Ï¿ÎÂ˜.
88.. 15.029cm3=0,015029m3=15.029.000mm3.
99.. 90m3=90.000lt, 90.000lt� 4€/lt=360.000€.

1100..  9h 10min.         
1111.. (·) 4 h 52 min=292 min=17.520 s,

(‚) 3 h 12 min=192 min=11.520 s
(Á) 5 h 20 min 30 s=320,5 min=19.230 s, 
(‰) 56 min 45 s=56,75 min=3.405 s.

1122.. (·) 6 min, (‚) 12 min Î·È (Á) 10 min.
1133.. ™ÙË Ì›· Ï¿ÛÙÈÁÁ· ™ÙËÓ ¿ÏÏË Ï¿ÛÙÈÁÁ·

(·) 3,6kg 2 ÙÔ˘ 1kg+3 ÙˆÓ 500g+2 ÙˆÓ 50g
(‚) 2,45kg+1 ÙˆÓ 50g 2 ÙÔ˘ 1kg+1 ÙˆÓ 500g

1144.. ™ÙË Ì›· Ï¿ÛÙÈÁÁ· ™ÙËÓ ¿ÏÏË Ï¿ÛÙÈÁÁ·
(·) 5kg+1 ÙˆÓ 3kg+1 ÙˆÓ 1kg 1 ÙˆÓ 9kg
(‚) 3kg+1 ÙˆÓ 5kg+2 ÙˆÓ 1kg 1 ÙˆÓ 10kg

1155.. (·) 55lltt 2 ÙˆÓ 2lt + 2 ÙˆÓ 0,5lt,
(‚) 22,,88lltt 1 ÙˆÓ 2lt + 1 ÙˆÓ 0,5lt + 3 ÙˆÓ 0,1lt,
(Á) 22,,44lltt 1 ÙˆÓ 2lt + 4 ÙˆÓ 0,1lt.

1166.. ∏ ‰ÂÍ·Ì¤ÓË ¤¯ÂÈ fiÁÎÔ 3.600lt=3,6m3. ∆Ô ‡„Ô˜ Â›Ó·È 
3,6m3::(2,5m�1m)=1,44m=144cm. ™ÙÔ 1cm ·ÓÙÈÛÙÔÈ¯Ô‡Ó
3600lt::144cm=25lt/cm.

1177..  ãOÁÎÔ˜ ‰ÂÍ·ÌÂÓ‹˜=1,2m�0,8cm�0,8cm=0,768m3=768lt
1cm ‡„Ô˘˜ ·ÓÙÈÛÙÔÈ¯Â› ÛÂ 768lt ::  120cm= 6,4 lt/cm.
(·) √ ¯ÚfiÓÔ˜ ÁÈ· Ó· Î·Ù¤‚ÂÈ Ë ÛÙ¿ıÌË 10cm Â›Ó·È:
(10cm�6,4lt/cm)::8lt/min=8min
(‚) ∏ ‰ÂÍ·ÌÂÓ‹ ı· ·‰ÂÈ¿ÛÂÈ ÛÂ 768lt::8lt/min=96min.
(Á) ™Â ÌÈÛ‹ ÒÚ· ı· ·ÓÙÏËıÔ‡Ó 8lt/min�30min=240lt.
∏ ÛÙ¿ıÌË ÙÔ˘ ÓÂÚÔ‡ ı· Î·Ù¤‚ÂÈ Î·Ù¿:
240lt::6,4lt/cm=37,5cm.

1188.. (·) 105min:75min= Î·È (‚) 75min:105min= .

∂›Ó·È ·ÓÙ›ÛÙÚÔÊÔÈ ·ÚÈıÌÔ›.

5
7

7
5

∞∞..33..11..    ¢¢ÂÂÎÎ··‰‰ÈÈÎÎ¿¿  ÎÎÏÏ¿¿ÛÛÌÌ··ÙÙ··  --  ¢¢ÂÂÎÎ··‰‰ÈÈÎÎÔÔ››  ··ÚÚÈÈııÌÌÔÔ››  --  ¢¢ÈÈ¿¿ÙÙ··ÍÍËË  ‰‰ÂÂÎÎ··‰‰ÈÈÎÎÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ  --  ™™ÙÙÚÚÔÔÁÁÁÁ˘̆ÏÏÔÔÔÔ››ËËÛÛËË

∞∞..33..33.. ÀÀÔÔÏÏÔÔÁÁÈÈÛÛÌÌÔÔ››  ÌÌÂÂ  ÙÙËË  ‚‚ÔÔ‹‹ııÂÂÈÈ··  ˘̆ÔÔÏÏÔÔÁÁÈÈÛÛÙÙ‹‹  ÙÙÛÛ¤¤ËË˜̃

7,28 5,2 0,4 1 5,8 4,2 10 

2,4 7,1 9,5 5 1,9 0,1 2   

2,03 0,47 2,5 3,2 8 4   0

11.. (·) 5,83 �105,(‚) 4,3 �106,(Á)7,96 �106,(‰)3,42 �109,(Â)4,8 �103, (ÛÙ) 7,310 �103,(˙)2,819 �105,(Ë)5,18 �108,(ı)1,31 �105,(È)6,75 �105

22.. (·) 3.100.000, (‚) 482.000, (Á) 32.500, (‰) 7.400, (Â) 920.             

((77,,2288  ::  55,,22  ––  00,,44))  � 55,,88  ++  44,,22  ++  ((22,,44++  77,,11))  ::  55  ++  00,,11  ––  ((22,,0033  ++  00,,4477))  � 33,,22  ==  1100  ++  22  ––  88  ==  44

∞∞..33..55.. ªªÔÔÓÓ¿¿‰‰ÂÂ˜̃  ÌÌ¤¤ÙÙÚÚËËÛÛËË˜̃

∞∞..33..22.. ¶¶ÚÚ¿¿ÍÍÂÂÈÈ˜̃  ÌÌÂÂ  ‰‰ÂÂÎÎ··‰‰ÈÈÎÎÔÔ‡‡˜̃  ··ÚÚÈÈııÌÌÔÔ‡‡˜̃  --  ¢¢˘̆ÓÓ¿¿ÌÌÂÂÈÈ˜̃  ÌÌÂÂ  ‚‚¿¿ÛÛËË  ‰‰ÂÂÎÎ··‰‰ÈÈÎÎfifi  ··ÚÚÈÈııÌÌfifi
11.. (·) 58,565, (‚) 18,915.
22.. ∞=212,66 m, B=174,53 m, °=366,58 m.
33.. (·) 11,042, (‚) 1,3995, (Á) 7,4995.
44.. (·)12,0625, (‚)12,56, (Á)101,16732, (‰)7,05.
55.. (·) 84, (‚) 8,2391. 66.. (·) 42,5, (‚) 9793,215.

77.. 20,2 ::  4=5,05.
88.. (48,52 -10,7) ::  2=37,82 ::  2 =18,91.
99.. (·) 133, (‚) 58,05.

1100.. (·) 9,61, (‚)49,1401, (Á)20,25, (‰)0,25, (Â)0,04, (ÛÙ) 0,027.
1111.. (·) ™, (‚) §, (Á) §, (‰) §, (Â) §, (ÛÙ) ™, (˙) ™.

∞∞..33..44.. ∆∆˘̆ÔÔÔÔÈÈËËÌÌ¤¤ÓÓËË  ÌÌÔÔÚÚÊÊ‹‹  ÌÌÂÂÁÁ¿¿ÏÏˆ̂ÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ

99.. 1,9

2,0 3,0 4,0 5,0

2,3 2,5 2,8 3,4 4,3 4,5 4,7 5,1
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ªª¤¤ÚÚÔÔ˜̃  ∞∞� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  44ÔÔ --  ∂∂ÍÍÈÈÛÛÒÒÛÛÂÂÈÈ˜̃  ÎÎ··ÈÈ  ÚÚÔÔ‚‚ÏÏ‹‹ÌÌ··ÙÙ··

11.. (·) 3x, (‚) 10x,(Á) x+12, (‰) x–5, (Â) x–y>20, (ÛÙ) xy= 32.
22.. (·) 3�x+25 ÙÔ ÙÚÈÏ¿ÛÈÔ ÂÓfi˜ ·ÚÈıÌÔ‡ ·˘ÍËÌ¤ÓÔ

Î·Ù¿ 25
(‚) �x–7=2 ÙÔ ÌÈÛfi ÂÓfi˜ ·ÚÈıÌÔ‡ ÌÂÈˆÌ¤ÓÔ Î·Ù¿ 7

ÈÛÔ‡Ù·È ÌÂ 2
(Á) ·–2�‚ ¤Ó·˜ ·ÚÈıÌfi˜ ÌÂÈˆÌ¤ÓÔ˜ Î·Ù¿ ÙÔ

‰ÈÏ¿ÛÈÔ ÂÓfi˜ ¿ÏÏÔ˘ ·ÚÈıÌÔ‡
(‰) 4�Î+7�Î=88 ÙÔ ÙÂÙÚ·Ï¿ÛÈÔ ÂÓfi˜ ·ÚÈıÌÔ‡ ·˘ÍËÌ¤ÓÔ

Î·Ù¿ ÙÔ ÂÙ·Ï¿ÛÈÔ ÙÔ˘ ›‰ÈÔ˘ ÙÔ˘
·ÚÈıÌÔ‡ ÈÛÔ‡Ù·È ÌÂ ÙÔ 88.

33..    ¶=4·, ∂=·2.
44.. (·) 2x, (‚) 3·, (Á) 55�·, (‰) 3�‚+5�·, (Â) 9�x, (ÛÙ) ˆ.

55.. x�(y�z) = (x�z)�z = � = = = .

66.. x = 3.
77.. 12 + 13 = 25.

88..

99..    (·) 10,93, (‚) 52,79, (Á) 49,214, (‰) 30,9.
1100.. (·) 5, (‚) 21, (Á) 7, (‰) 9.
1111.. (·) 2, (‚) 2, (Á) 2. 
1122.. (·) Ó=1, (‚) x=10, (Á) t=17, (‰) x=1.

1133..

1144..    308.
1155.. (·) 20, (‚) ¶=4Ó, (Á) Ó=128:4=32.

1
5

2
15

6
45

2�3
9�5

3
5

2
9

1
2

∞∞..44..11..        ∏∏  ¤¤ÓÓÓÓÔÔÈÈ··  ÙÙËË˜̃  ÂÂÍÍ››ÛÛˆ̂ÛÛËË˜̃  --  √√ÈÈ  ÂÂÍÍÈÈÛÛÒÒÛÛÂÂÈÈ˜̃::  ··++xx==‚‚,,  xx––··==‚‚,,  ··––xx==‚‚,,  ··xx==‚‚,,  ··::xx==‚‚,,  xx::··==‚‚

AA..44..33.. ¶¶··ÚÚ··‰‰ÂÂ››ÁÁÌÌ··ÙÙ··  ∂∂››ÏÏ˘̆ÛÛËË˜̃  ÚÚÔÔ‚‚ÏÏËËÌÌ¿¿ÙÙˆ̂ÓÓ
11.. ∞Ó x Â›Ó·È Ë ËÏÈÎ›· ÙË˜ ÌËÙ¤Ú·˜, ı· Â›Ó·È: x – 18 = 25,

ÂÔÌ¤Óˆ˜ x = 43.
22.. �x = 60, ÂÔÌ¤Óˆ˜ x= 240 Î·È � 240 =168.

33.. (x–1) + x + (x+1) = 1533, ÂÔÌ¤Óˆ˜ x=511, ¿Ú· Â›Ó·È:
510, 511, 512.

44.. 15 + x = ÔÏÏ·Ï¿ÛÈÔ ÙÔ˘ 9 (0,  9, 18, 27, 36, 45, .....). 
∂ÔÌ¤Óˆ˜, „ËÊ›Ô x = 3 Î·È Ô ·ÚÈıÌfi˜ Â›Ó·È Ô 7533.

55.. ∞Ó x Â›Ó·È Ô ·ÚÈıÌfi˜ ÙˆÓ ÛˆÛÙÒÓ ··ÓÙ‹ÛÂˆÓ, ÙfiÙÂ ı·
Â›Ó·È: 3x + (100 – x) = 220, ÂÔÌ¤Óˆ˜ x = 60.

66.. ∞Ó x Â›Ó·È Ë ËÏÈÎ›· ÙÔ˘ ÁÈÔ˘, ı· Â›Ó·È: x + 4x = 50,
∂ÔÌ¤Óˆ˜, x = 10.

77.. ∞Ó x Â›Ó·È Ë ·Í›· ÙÔ˘ ¯ˆÚ·ÊÈÔ‡, ı· Â›Ó·È:
x + 600 =15.000, ÂÔÌ¤Óˆ˜  x=14.400 €.

∞Ó y Â›Ó·È Ë ·Í›· ÙÔ˘ ‰È·ÌÂÚ›ÛÌ·ÙÔ˜, ı· Â›Ó·È: 
y–15.600=15.000, ÂÔÌ¤Óˆ˜ y = 30.600 €. 

88.. (·) ∞ = 2 Î·È μ = 6, (‚) ° = 4, ¢ = 3.
99.. 95lt Î·È 11 ‰Ô¯Â›·. 1100.. 133 ‰Ô¯Â›· Î·È 0,25lt.

1111.. ΔÚÂ›˜ ËÌ¤ÚÂ˜. 1122..  ∞Ó x Â›Ó·È Ë ·Í›· ÙÔ˘ ˘ÔÏÔÁÈÛÙ‹,

ı· Â›Ó·È: �x+230=1070, ÂÔÌ¤Óˆ˜ x=1050€.

1133.. 35=7�5, 36=9�4 ‹ 98=7�14, 99=9�11.

80
100

7
10

2
8

∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ˜̃  ÛÛÙÙÈÈ˜̃  ∂∂··ÓÓ··ÏÏËËÙÙÈÈÎÎ¤¤˜̃  ∂∂ÚÚˆ̂ÙÙ‹‹ÛÛÂÂÈÈ˜̃  ∞∞˘̆ÙÙÔÔ··ÍÍÈÈÔÔÏÏfifiÁÁËËÛÛËË˜̃
∞ÛÎ‹ÛÂÈ˜ ™ˆÛÙÔ‡ ‹ §¿ıÔ˘˜.

1
§

2
™

3
§

4
™

5
™

6
§

7
§

8
™

9
§

10
™

11
™

12
™

13
§

14
™

15
§

16
§

17
™

18
§

19
™

20
™

21
§

x
x

x
x

x

ªª¤¤ÚÚÔÔ˜̃  ∞∞� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  55ÔÔ --  ¶¶ÔÔÛÛÔÔÛÛÙÙ¿¿

11.. (·) 20%, (‚) 150%, (Á) 25%, (‰) 75%, (Â) 60%.
22.. (·) 52%, (‚) 341%, (Á) 19%, (‰) 3%, (Â) 7%.

33.. (·) , (‚) , (Á)  , (‰) .

44.. (·) 300€, (‚) 27min, (Á) 200cm3, (‰) 250g, (Â) 250g.
55.. (·) 5%, (‚) 82,2%, (Á) 2%, (‰) 3%.
66.. 0,1342lt.
77.. (·) 6.400km, (‚) ºÏÔÈfi˜: 0,78125%, ª·Ó‰‡·˜: 45,3125%, 

¶˘Ú‹Ó·˜: 53,90625%.

1
2

12
25

7
100

3
20

11.. (·) 50,715€, (‚) 286€ Î¤Ú‰Ô˜, (Á) 1,43%.

22.. (·) 3.600€, (‚) 3.762€.
33.. (·) 14.000€, (‚) 56%, (Á) ·fi ÙÔÓ ÚÒÙÔ.
44.. (·) Ÿ¯È, (‚) 150 Î.Â. ÛÙ· 300 Î.ÂÎ.
55.. 980,39 €.

66.. 151,13€.                77.. (·) 450€, (‚) 1,5%.
88..        1.330€.
99.. (·) 828€, (‚) 118€, 115€, 112€, 109€, 106€, 103€. 

(Á) 1.491€.

1100.. (·) 66,5€, (‚) 546,5€, (Á) ªÂÙÚËÙÔ›˜.

∞∞..55..11.. ¶¶ÔÔÛÛÔÔÛÛÙÙ¿¿

∞∞..55..22.. ¶¶ÚÚÔÔ‚‚ÏÏ‹‹ÌÌ··ÙÙ··  ¶¶ÔÔÛÛÔÔÛÛÙÙÒÒÓÓ

324 €
27% 28,8% 16,2% 2,7% 6,3% 9%

88..
(·)
(‚)

345,6 € 194,4 € 32,4 € 75,6 € 108 €

∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ˜̃  ÛÛÙÙÈÈ˜̃  ∂∂··ÓÓ··ÏÏËËÙÙÈÈÎÎ¤¤˜̃  ∂∂ÚÚˆ̂ÙÙ‹‹ÛÛÂÂÈÈ˜̃  ∞∞˘̆ÙÙÔÔ··ÍÍÈÈÔÔÏÏfifiÁÁËËÛÛËË˜̃
∞. ∞ÛÎ‹ÛÂÈ˜ ™ˆÛÙÔ‡ ‹ §¿ıÔ˘˜.

μ.  ÕÛÎËÛË ∞ÓÙÈÛÙÔ›¯ËÛË˜: ¶·ÓÙÂÏfiÓÈ 30%, ºÔ‡ÛÙÂ˜ 40%, ºÔÚ¤Ì·Ù· 15%, ªÏÔ‡˙Â˜ 20%, ºfiÚÌÂ˜ 10%.

1
™

2
™

3
™

4
™

5
™

6
§

7
™

8
§

9
§

10
§

11 12
™ §

x – 2 = 4
1 + y = 4

18 – ˆ = 10
2 – · = 1

93 – ‚ = 86

1 2 3 4 5 6 7 8

∂ÓÔ›ÎÈÔ ¢È·ÙÚÔÊ‹ ™Ô˘‰¤˜ ∞˘ÙÔÎ›ÓËÙÔ μÈ‚Ï›· ¢È·ÛÎ¤‰·ÛË
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ªª¤¤ÚÚÔÔ˜̃  ∞∞� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  66ÔÔ  ∞∞ÓÓ¿¿ÏÏÔÔÁÁ··  ÔÔÛÛ¿¿  --  ∞∞ÓÓÙÙÈÈÛÛÙÙÚÚfifiÊÊˆ̂˜̃  ··ÓÓ¿¿ÏÏÔÔÁÁ··  ÔÔÛÛ¿¿

11.. (·) = , = , = , = , 

= , = . 

(‚) = , = , =1, = , = , =1.

22.. ∞Ó · Î·È ‚ ÔÈ ‰È·ÛÙ¿ÛÂÈ˜ ÙÔ˘ ˙ËÙÔ‡ÌÂÓÔ˘ ÔÚıÔÁˆÓ›Ô˘
·=9 cm Î·È ‚=5 cm.

33..    44 ÊÔÚ¤˜.

44..    6 ÊÔÚ¤˜.

55..  ΔÔ ‚¿ÚÔ˜ ÙˆÓ ÓËÌ¿ÙˆÓ ÙÔ˘ ÔÏ˘ÂÛÙ¤Ú· Â›Ó·È 164 gr.

66.. O Û˘ÌÏËÚˆÌ¤ÓÔ˜ ›Ó·Î·˜ Â›Ó·È Ô ÂÍ‹˜: 

77..  (·) ¶ = 4(x+1), (‚) ¢ÂÓ Â›Ó·È ·Ó¿ÏÔÁ·, 
(Á) √ Û˘ÌÏËÚˆÌ¤ÓÔ˜ ›Ó·Î·˜ Â›Ó·È Ô ÂÍ‹˜:

88.. 750 Ã 1250. 99..  ¢ÂÓ ı· ¿ÚÔ˘ÌÂ ÙËÓ ›‰È· ·fi¯ÚˆÛË.
20161284¶

43210x

350 cm3,5 cm1 :: 100

10 cm2 cm1 :: 500

360 cm12 cm1 :: 30

24 cm9 cm3 :: 8

20 cm4 cm1 :: 5

¶Ú·ÁÌ·ÙÈÎfi Ì‹ÎÔ˜ª‹ÎÔ˜ ÛÂ Û¯¤‰ÈÔ∫Ï›Ì·Î·
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11.. ΔÔ π (6,0) ‚Ú›ÛÎÂÙ·È ÛÙÔÓ ¿ÍÔÓ· √x ÂÓÒ ÙÔ ∫(0,5) ÛÙÔÓ ¿ÍÔÓ· √y.
22.. ΔÔ ∞μ°¢ Â›Ó·È ÙÂÙÚ¿ÁˆÓÔ. ΔÔ ÛËÌÂ›Ô ∫ ¤¯ÂÈ Û˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ (2,2).
33.. Δ· ÛËÌÂ›· ‚Ú›ÛÎÔÓÙ·È ¿Óˆ ÛÂ Â˘ıÂ›· Ô˘ Â›Ó·È ‰È¯ÔÙfiÌÔ˜ ÙË˜ ÁˆÓ›·˜ ÙˆÓ ËÌÈ·ÍfiÓˆÓ Ox Î·È √y.
44.. (·) ∂5, (‚) √È ‰ÈÎ·ÈÔÏÔÁËÌ¤ÓÂ˜ ·Ô˘Û›Â˜ ÙÔ˘ ∞ÓÙˆÓ›Ô˘ ÁÈ· ÙÔ 2Ô ΔÚ›ÌËÓÔ, (Á) 6 Î·È 27. 

33.. ∏ ·ÓÙÈÛÙÔ›¯ËÛË ‰›ÓÂÈ Ù· ÂÍ‹˜:

44.. (·) x=40�Ê, x=20�Ì, x=50�, (‚) ΔÔ ÔÛfi ÁÈ· Î¿ıÂ Â›‰Ô˜ ı· Â›Ó·È ÙÔ ¤Ó· ÙÚ›ÙÔ ÙÔ˘ Û˘ÓÔÏÈÎÔ‡ ÔÛÔ‡, ‰ËÏ·‰‹ 4.000€.

∞fi ÙËÓ ÙÈÌ‹ ·˘Ù‹, ÛÙÔÓ ¿ÍÔÓ· ÙˆÓ ¯ÚËÌ¿ÙˆÓ Ê¤ÚÔ˘ÌÂ Î¿ıÂÙË, Ë ÔÔ›· Ù¤ÌÓÂÈ ÙÈ˜ ÙÚÂ›˜ ÁÚ¿ÊÈÎ¤˜ ·Ú·ÛÙ¿ÛÂÈ˜ ÛÙ· ÛËÌÂ›·
∞, μ Î·È ° ·ÓÙ›ÛÙÔÈ¯·. ∏ ÙÂÙÌËÌ¤ÓË ÙÔ˘ ∞ Â›Ó·È 100, ÙÔ˘ μ Â›Ó·È 200 Î·È ÙÔ˘ ° Â›Ó·È 80. ¢ËÏ·‰‹ ı· ·ÁÔÚ¿ÛÂÈ 100 ÊfiÚÌÂ˜,
200 Ì·ÁÈfi Î·È 80 ˙Â˘Á¿ÚÈ· ·Ô‡ÙÛÈ·.

(7)(2)(5)(8)(3)(1)(6)(4)
(£)(∏)(∑)(∂)(¢)(°)(μ)(∞)

11..

ÕÚ· ÙÔ ‡„Ô˜ ÙÔ˘ ‰¤Ó‰ÚÔ˘ ı· Â›Ó·È 5,6 m.

22..

ÕÚ· ÙÔ ·È‰› ˙˘Á›˙ÂÈ ÛÙÔ ÊÂÁÁ¿ÚÈ 8,6 ÎÈÏ¿.

33.. √ ·ÌÂÏÔ˘ÚÁfi˜ ¯ÚÂÈ¿˙ÂÙ·È 2.100 kg ÌÔ‡ÛÙÔ.

¶Ú¤ÂÈ Ó· ·ÙËıÔ‡Ó 2.625 kg ÛÙ·Ê‡ÏÈ·.
44.. ∞Ó Â›Ó·È x Ù· ¯Ú‹Ì·Ù· Ô˘ ı· ¿ÚÂÈ Ô ¤Ó·˜ ÂÚÁ¿ÙË˜.

μÚ›ÛÎÔ˘ÌÂ fiÙÈ Ô ¤Ó·˜ ‹ÚÂ 120 € Î·È Ô ‰Â‡ÙÂÚÔ˜ 150 €.

5270– x∂ÚÁ¿ÙË˜ Ô˘ ‰Ô‡ÏÂ„Â 5 Ì¤ÚÂ˜
4Ã∂ÚÁ¿ÙË˜ Ô˘ ‰Ô‡ÏÂ„Â 4 Ì¤ÚÂ˜

2.10080ÌÔ‡ÛÙÔ˜
x100ÛÙ·Ê‡ÏÈ·

x13μ¿ÚÔ˜ ÛÙÔ ÊÂÁÁ¿ÚÈ
5278μ¿ÚÔ˜ ÛÙË ÁË

¶·È‰›∞ÛÙÚÔÓ·‡ÙË˜

143ÛÎÈ¿
x1,2‡„Ô˜

‰¤ÓÙÚÔ¿ÛÛ·ÏÔ˜

∞∞..66..11.. ¶¶··ÚÚ¿¿ÛÛÙÙ··ÛÛËË  ÛÛËËÌÌÂÂ››ˆ̂ÓÓ  ÛÛÙÙÔÔ  ÂÂ››ÂÂ‰‰ÔÔ

∞∞..66..22.. §§fifiÁÁÔÔ˜̃  ‰‰‡‡ÔÔ  ··ÚÚÈÈııÌÌÒÒÓÓ  --  ∞∞ÓÓ··ÏÏÔÔÁÁ››··

∞∞..66..55.. ¶¶ÚÚÔÔ‚‚ÏÏ‹‹ÌÌ··ÙÙ··  ··ÓÓ··ÏÏÔÔÁÁÈÈÒÒÓÓ

11.. (·) ™ (‚) ™ (Á) § (‰) § (Â) § (ÛÙ) § (˙) § (Ë) §
33.. (·) ¢ÂÓ Â›Ó·È ·Ó¿ÏÔÁ· (‚) ∂›Ó·È ·Ó¿ÏÔÁ·.
44.. √ Û˘ÓÙÂÏÂÛÙ‹˜ ·Ó·ÏÔÁ›·˜ ÙÔ˘˜ Â›Ó·È 100 :: 201 Î·È Ô

Û˘ÌÏËÚˆÌ¤ÓÔ˜ ›Ó·Î·˜ Â›Ó·È Ô ÂÍ‹˜:

55.. √ Û˘ÓÙÂÏÂÛÙ‹˜ ·Ó·ÏÔÁ›·˜ ÙÔ˘˜ Â›Ó·È 7:4. ÕÚ· Ë Û˘ÓÙ·Á‹

ı· Á›ÓÂÈ: 7 ·˘Á¿, 1 ·Î¤Ù· Ê·Ú›Ó· ÙÔ˘ ÌÈÛÔ‡ ÎÈÏÔ‡,

437,5gr ‚Ô‡Ù˘ÚÔ, 3 ÊÏÈÙ˙¿ÓÈ· ˙¿¯·ÚË,

1 ÊÏÈÙ˙¿ÓÈ· ‚·Ó›ÏÈ· Î·È 1 .ÊÏÈÙ˙¿ÓÈ· Á¿Ï·.

66.. ∞fi ÙËÓ ·Ó·ÏÔÁ›· ¤¯Ô˘ÌÂ x = 1. √ ˙ËÙÔ‡ÌÂÓÔ˜ ÏfiÁÔ˜ 

Â›Ó·È  Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ = =

77.. πÛ¯‡ÂÈ Ë Û¯¤ÛË: ∫ÂÊ¿Ï·ÈÔ ÌÂÙ¿ ·fi ¤Ó· ¯ÚfiÓÔ =
ÂÈÙfiÎÈÔ � ∞Ú¯ÈÎfi ∫ÂÊ¿Ï·ÈÔ.
¢ËÏ·‰‹ Ù· ‰‡Ô ÔÛ¿ Â›Ó·È ·Ó·ÏÔÁ· Î·È ı· ¤¯Ô˘ÌÂ fiÙÈ: 

ÕÚ· x = 164.250€.

x109,5∫ÂÊ¿Ï·ÈÔ ÌÂÙ¿ ·fi ¤Ó· ¯ÚfiÓÔ

150.000100∞Ú¯ÈÎfi ∫ÂÊ¿Ï·ÈÔ

1
3

2
6

x
3

1
3

3
4

3
4

1
2

3
4

0,551,22617,4370,12522,01010,05yy
0,2730,613,70,0620,99105xx

∞∞..66..33.. ∞∞ÓÓ¿¿ÏÏÔÔÁÁ··  ÔÔÛÛ¿¿  --  ππ‰‰ÈÈfifiÙÙËËÙÙÂÂ˜̃  ··ÓÓ··ÏÏfifiÁÁˆ̂ÓÓ  ÔÔÛÛÒÒÓÓ

∞∞..66..44.. °°ÚÚ··ÊÊÈÈÎÎ‹‹  ··ÚÚ¿¿ÛÛÙÙ··ÛÛËË  ÛÛ¯̄¤¤ÛÛËË˜̃  ··ÓÓ··ÏÏÔÔÁÁ››··˜̃
11.. √ ›Ó·Î·˜ ÙÈÌÒÓ ÙˆÓ ‰‡Ô ÔÛÒÓ Ô˘ ÂÚÈ¤¯ÂÈ ÙÔ˘Ï¿¯ÈÛÙÔÓ ‰‡Ô ˙Â‡ÁË ÙÈÌÒÓ Â›Ó·È:

22.. °È· Ó· Û¯Â‰È¿ÛÔ˘ÌÂ ÙÈ˜ ÁÚ·ÊÈÎ¤˜ ·Ó··Ú·ÛÙ¿ÛÂÈ˜ ÙˆÓ Û¯¤ÛÂˆÓ ·Ó·ÏÔÁ›·˜ ··ÈÙÔ‡ÓÙ·È ‰‡Ô ÛËÌÂ›·. ∂ÂÈ‰‹ ÙÔ ¤Ó·
Â›Ó·È ¿ÓÙ· ÙÔ (√,√)  ·ÚÎÂ› Ó· ‚ÚÔ‡ÌÂ ¤Ó· Ù˘¯·›Ô ÛËÌÂ›Ô Î¿ıÂ Ì›·˜ Û¯¤ÛË˜ ·Ó·ÏÔÁ›·˜ .¯. (·) ÙÔ (2,1), (‚) ÙÔ (1,3),
(Á) ÙÔ (2,11), (‰) ÙÔ (1,10) Î·È (Â) ÙÔ (100,1).

31,5y
21x
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55.. ‘∂ÛÙˆ Ù· x ÎÈÏ¿ ÂÚÈ¤¯Ô˘Ó 60 ÎÈÏ¿ ·Ï¿ÙÈ.

ÕÚ· Ú¤ÂÈ Ó· ÂÍ·ÙÌÈÛÙÔ‡Ó 2.000 kg ÓÂÚfi. 
66.. ∫·ÏÏÈÂÚÁ‹ıËÎ·Ó Û˘ÓÔÏÈÎ¿ 15 ÛÙÚ¤ÌÌ·Ù·. ∏ ·Ú·ÁˆÁ‹

ÙÔ˘ ¯ˆÚ·ÊÈÔ‡ ÙÔ˘ ÁÂ›ÙÔÓ· Â›Ó·È Ù· ÙˆÓ 14 t.

ΔÔ 15% ·˘Ù‹˜ Â›Ó·È: 1,12 t, Ô˘ ı· ¿ÚÂÈ Ô ÁÂ›ÙÔÓ·˜ Î·È 
12,88 t Î·Ï·ÌfiÎÈ Ô˘ ı· ¿ÚÂÈ Ô ÁÂˆÚÁfi˜.

77.. (·) ∏ ·ÒÏÂÈ· Î·Ù¿ ÙÔ „‹ÛÈÌÔ Â›Ó·È: 2,5–1,9=0,6 ÎÈÏ¿.
ÕÚ· ÙÔ ÔÛÔÛÙfi ÙË˜ ·ÒÏÂÈ·˜ Â›Ó·È: 24%.
(‚) ŒÛÙˆ x ÎÈÏ¿ ˆÌfi ÎÚ¤·˜ Ô˘ Ú¤ÂÈ Ó· „‹ÛÔ˘ÌÂ. Δ·
ÔÛ¿ ÎÈÏ¿ ˆÌfi ÎÚ¤·˜ Î·È ÎÈÏ¿ „ËÌ¤ÓÔ ÎÚ¤·˜ Â›Ó·È
·Ó¿ÏÔÁ·. ŒÙÛÈ ·fi ÙËÓ Û¯¤ÛË ·Ó·ÏÔÁ›·˜ ‚Ú›ÛÎÔ˘ÌÂ:
x=3,02 ÎÈÏ¿ ÎÚ¤·˜.

88.. ∏ ·‡ÍËÛË ÙË˜ Î¿ÚÙ·˜ ı· Â›Ó·È 75%�12€=9€. ÕÚ· Ë
ÌËÓÈ·›· Î¿ÚÙ· ı· ÎÔÛÙ›˙ÂÈ 21€. ∏ ·‡ÍËÛË ÙÔ˘
ÂÈÛÈÙËÚ›Ô˘ ı· Â›Ó·È 50%�0,7€=0,35€. ÕÚ· ÙÔ ÂÈÛÈÙ‹ÚÈÔ
ı· ÎÔÛÙ›˙ÂÈ 1,05€. √ ÂÚÁ·˙fiÌÂÓÔ˜ ËÁ·›ÓÂÈ Î·È ¤Ú¯ÂÙ·È
20 ÊÔÚ¤˜ ÙÔ Ì‹Ó· ÌÂ ÙÔ ÏÂˆÊÔÚÂ›Ô ÛÙË ‰Ô˘ÏÂÈ¿ ÙÔ˘,
‰ËÏ·‰‹ Î¿ÓÂÈ 40 ‰È·‰ÚÔÌ¤˜ ÌÂ ÙÔ ÏÂˆÊÔÚÂ›Ô.

™˘ÓÔÏÈÎ¿ ı· ÏËÚÒÛÂÈ ÙÔ Ì‹Ó· 40�1,05€=42€. ÕÚ· ÙÔÓ
Û˘ÌÊ¤ÚÂÈ Ó· ·ÁÔÚ¿ÛÂÈ Î¿ÚÙ· ·ÂÚÈfiÚÈÛÙˆÓ ‰È·‰ÚÔÌÒÓ.

99.. °ÓˆÚ›˙Ô˘ÌÂ fiÙÈ Ù· ÔÛ¿ ÎÂÊ¿Ï·ÈÔ Î·È ÙfiÎÔ˜ Â›Ó·È ·Ó¿ÏÔÁ·.
‘∂ÙÛÈ ÁÈ· ÂÈÙfiÎÈÔ 10% Î·È ÎÂÊ¿Ï·ÈÔ x, ı· ¤¯Ô˘ÌÂ:  

¢ËÏ·‰‹: x=10.000€. ∞Ó ÙÔ ÂÈÙfiÎÈÔ ÌÂÈˆıÂ› Î·Ù¿ 20%
ı· Á›ÓÂÈ ›ÛÔ ÌÂ ÙÔ 80% ÙÔ˘ 10%, ‰ËÏ¿‰‹ 8%. ªÂ ÙÔ Ó¤Ô
ÂÈÙfiÎÈÔ ı· ¤¯Ô˘ÌÂ ÙÔÓ ›‰ÈÔ ÙfiÎÔ ÁÈ· ÎÂÊ¿Ï·ÈÔ x, ÁÈ· ÙÔ
ÔÔ›Ô ı· ÈÛ¯‡ÂÈ:

¢ËÏ·‰‹: x =12.500€. ΔÔ ÔÛÔÛÙfi ·‡ÍËÛË˜ Ô˘ Ú¤ÂÈ
Ó· Á›ÓÂÈ ÛÙÔ ·Ú¯ÈÎfi ÎÂÊ¿Ï·ÈÔ ÁÈ· Ó· ·Ô‰ÒÛÂÈ ÙÔÓ ›‰ÈÔ
ÙfiÎÔ ÌÂ ÌÈÎÚfiÙÂÚÔ ÂÈÙfiÎÈÔ ı· Â›Ó·È 25%.

1100.. 0 Û˘ÌÏËÚˆÌ¤ÓÔ˜ ›Ó·Î·˜ Â›Ó·È:

2,5%7,5%25%40%20%5%100%¶ÔÛÔÛÙ¿

51550804010200√ÈÎÔÁ¤ÓÂÈÂ˜

¶¿Óˆ ·fi 
4 ·È‰È¿

ªÂ 4
·È‰È¿

ªÂ 3 
·È‰È¿

ªÂ 2 
·È‰È¿

ªÂ 1 
·È‰›

ªÂ 0 
·È‰È¿™‡ÓÔÏÔ

1.0008TfiÎÔ˜
x100∫ÂÊ¿Ï·ÈÔ

1.00010TfiÎÔ˜
x100∫ÂÊ¿Ï·ÈÔ

8
15 

603∞Ï¿ÙÈ
x100¡ÂÚfi

∞∞..66..55.. ¶¶ÚÚÔÔ‚‚ÏÏ‹‹ÌÌ··ÙÙ··  ··ÓÓ··ÏÏÔÔÁÁÈÈÒÒÓÓ

11.. (·) §, (‚) ™, (Á) ™, (‰) ™, (Â) ™, (ÛÙ) §.
33..  √È ›Ó·ÎÂ˜ (·), (‚) Î·È (Á) Â›Ó·È ›Ó·ÎÂ˜ ·ÓÙÈÛÙÚfiÊˆ˜ ·Ó·ÏfiÁˆÓ ÔÛÒÓ ‰ÈfiÙÈ ÙÔ ÁÈÓfiÌÂÓÔ

ÙˆÓ ·ÓÙÈÛÙÔ›¯ˆÓ ÔÛÒÓ Â›Ó·È ÛÙ·ıÂÚfi. √ ›Ó·Î·˜ (‰) ‰ÂÓ Â›Ó·È ›Ó·Î·˜ ·ÓÙÈÛÙÚfiÊˆ˜
·Ó·ÏfiÁˆÓ ÔÛÒÓ.

44.. (·) Δ· ÔÛ¿ x Î·È y Â›Ó·È ·ÓÙÈÛÙÚfiÊˆ˜ ·Ó¿ÏÔÁ·, ¿Ú· ÙÔ ÁÈÓfiÌÂÓÔ ÙˆÓ ·ÓÙ›ÛÙÔÈ¯ˆÓ ÙÈÌÒÓ
ÙÔ˘˜ ı· Â›Ó·È ÛÙ·ıÂÚfi Î·È ›ÛÔ ÌÂ 1�3,5=3,5.

0,2910,350,8751,1661,5211,752,53,55717,5y
1210432,321,410,70,50,2x

∞∞..66..66.. ∞∞ÓÓÙÙÈÈÛÛÙÙÚÚfifiÊÊˆ̂˜̃  ··ÓÓ¿¿ÏÏÔÔÁÁ··  ÔÔÛÛ¿¿

22
44
66
88

1100

1122
1144
1166
1188
2200

00,,22 00,,55 00,,77 11 11,,44 22 22,,33 33 44 1100 1122
00

55.. T· ÔÛ¿ ÂÚÁ¿ÙÂ˜ Î·È ËÌ¤ÚÂ˜ Â›Ó·È ·ÓÙÈÛÙÚfiÊˆ˜
·Ó¿ÏÔÁ·. ÕÚ· ·Ó x ÂÚÁ¿ÙÂ˜ ¯ÚÂÈ¿˙ÔÓÙ·È ÁÈ· Ó· ·Ó·‰·- 
ÛÒÛÔ˘Ó ÙËÓ ›‰È· ¤ÎÙ·ÛË ÛÂ ÔÎÙÒ ËÌ¤ÚÂ˜ ı· ¤¯Ô˘ÌÂ x =25.

66.. T· ÔÛ¿ Â›Ó·È ·ÓÙÈÛÙÚfiÊˆ˜ ·Ó¿ÏÔÁ·. ÕÚ· ÙÔ ÁÈÓfiÌÂÓÔ ÙˆÓ
·ÓÙÈÛÙÔ›¯ˆÓ ÙÈÌÒÓ ÙÔ˘˜ Â›Ó·È ÛÙ·ıÂÚfi. ŒÙÛÈ ·Ó x Ô ·ÚÈıÌfi˜ 
Ô˘ ‰Â›¯ÓÂÈ Ù· Î·Ê¿ÛÈ· ÙˆÓ 20 ÎÈÏÒÓ, ¤¯Ô˘ÌÂ x=30. ∏
Û˘ÛÎÂ˘·Û›· ÛÂ Î·Ê¿ÛÈ· ÙˆÓ 12 ÎÈÏÒÓ ı· ÛÙÔÈ¯›ÛÂÈ: 
50�0,28=14€. ∏ Û˘ÛÎÂ˘·Û›· ÛÂ Î·Ê¿ÛÈ· ÙˆÓ 20 ÎÈÏÒÓ ı· 

ÛÙÔÈ¯›ÛÂÈ:  30�0,46=13,8€. ™˘ÌÊ¤ÚÂÈ Ó· ¯ÚËÛÈÌÔÔÈ‹ÛÔ˘Ó
Ù· Î·Ê¿ÛÈ· ÙˆÓ 20 ÎÈÏÒÓ ÁÈ·Ù› ÙÔ  ÎfiÛÙÔ˜ Û˘ÛÎÂ˘·Û›·˜ Â›Ó·È 
ÌÈÎÚfiÙÂÚÔ.

77.. ∏ ·‡ÍËÛË ÙË˜ Î·Ù·Ó¿ÏˆÛË˜ Â›Ó·È 16lt ÙËÓ ËÌ¤Ú·, ‰ËÏ·‰‹ Ë 
ËÌÂÚ‹ÛÈ· Î·Ù·Ó¿ÏˆÛË ı· Â›Ó·È 96 lt. ŒÛÙˆ x ÔÈ ËÌ¤ÚÂ˜ ÁÈ· 
ÙÈ˜ ÔÔ›Â˜ Â·ÚÎÂ› ÙÔ ÂÙÚ¤Ï·ÈÔ, ÌÂ ·˘Ù‹ ÙËÓ Î·Ù·Ó¿ÏˆÛË.
Δ· ÔÛ¿ lt ÂÙÚÂÏ·›Ô˘ (Î·Ù·Ó¿ÏˆÛË) Î·È ËÌ¤ÚÂ˜ (¯ÚfiÓÔ˜
Â¿ÚÎÂÈ·˜) Â›Ó·È ·ÓÙÈÛÙÚfiÊˆ˜ ·Ó¿ÏÔÁ·. ÕÚ· x =25 ËÌ¤ÚÂ˜.

∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ˜̃  ÛÛÙÙÈÈ˜̃  ∂∂··ÓÓ··ÏÏËËÙÙÈÈÎÎ¤¤˜̃  ∂∂ÚÚˆ̂ÙÙ‹‹ÛÛÂÂÈÈ˜̃  ∞∞˘̆ÙÙÔÔ··ÍÍÈÈÔÔÏÏfifiÁÁËËÛÛËË˜̃
∞. ∞ÛÎ‹ÛÂÈ˜ ™ˆÛÙÔ‡ ‹ §¿ıÔ˘˜   1. ™, 2. §, 3. ™, 4. ™, 5. §, 6. §, 7. §.
μ. ∞ÛÎ‹ÛÂÈ˜ ™˘ÌÏ‹ÚˆÛË˜ ÎÂÓÔ‡

x
y

2
7,5

4
15

8
30

12
45

16
60

x
y

2
8

1
16

1/2
32

4
4

8
2

66.. 88.. 99..
y=x+1 y= x2

3
x
y

1
2

2
3

3
4

x
y

1,5
1

3
2

4,5
3

33.. (·) ™,  (‚) §,  (Á) ™,  (‰) ™,  (Â) §.
44.. (·) 7,25, (‚) 2,5, (Á) 16, (‰) 20,05, (Â) 58.
55..  (·)–100, +100, (‚) –21,7, +21,7, (Á) 0, 

(‰) –7,03, +7,03, (Â) –5,2, +5,2.
66..

99.. (·)+41>+38, (‚) 9<11, (Á)–3<–2, (‰) –9>–16
(Â) 7>–8, (ÛÙ) 0>–3, (˙) 0<+4.

1100..  (·)–11<11=�11�, (‚) –3<+3=�–3�.
1111.. ––10<–8<–4<–3<–2<0<+5<+7<+15.
1122.. (·) – 3>–8, (‚) –4<10, (Á) 0>–1, (‰) +3>0, 

(Â) –5=–�–5�, (ÛÙ)–5=–(+5), (˙) �+7�=�–7�, 
(Ë) – (– 8)>–8, (ı) +3>–(+4), (È) 0>–�–4�.

1133.. (·) –12, –11,–10,–9, (‚) Î·Ó¤Ó·, 
(Á)–1,0,+1,+2,+3,+4.71281921∞∞fifiÏÏ˘̆ÙÙËË  ÙÙÈÈÌÌ‹‹  

–7+712–8+19–2+2–1∞∞ÓÓÙÙ››ııÂÂÙÙÔÔ˜̃  

+7–7–12+8-19+2–21∞∞ÚÚÈÈııÌÌfifi˜̃

∞∞..77..22.. ∞∞fifiÏÏ˘̆ÙÙËË  ÙÙÈÈÌÌ‹‹  ÚÚËËÙÙÔÔ‡‡  --  ∞∞ÓÓÙÙ››ııÂÂÙÙÔÔÈÈ  ÚÚËËÙÙÔÔ››  --  ™™‡‡ÁÁÎÎÚÚÈÈÛÛËË  ÚÚËËÙÙÒÒÓÓ

ªª¤¤ÚÚÔÔ˜̃  ∞∞� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  77ÔÔ ££ÂÂÙÙÈÈÎÎÔÔ››  ÎÎ··ÈÈ  ∞∞ÚÚÓÓËËÙÙÈÈÎÎÔÔ››  ∞∞ÚÚÈÈııÌÌÔÔ››

33.. (·) ™,  (‚) §,  (Á) ™,  (‰) ™,  (Â) §.                44..  √ª√™∏ª√π: (·), (‚), (Á), (˙), (ı), (È) Î·È ∂Δ∂ƒ√™∏ª√π: (‰), (Â), (ÛÙ), (Ë)
55.. (·) +50000, (‚) –78000, (Á) +500, (‰ )–1, (Â) –30.             66..  ªÀ™Δπ∫√.           77..  (·) +6,5, (‚) –8,5

∞∞..77..11.. ££ÂÂÙÙÈÈÎÎÔÔ››  ÎÎ··ÈÈ  ∞∞ÚÚÓÓËËÙÙÈÈÎÎÔÔ››  ∞∞ÚÚÈÈııÌÌÔÔ››  ((ƒƒËËÙÙÔÔ››  ∞∞ÚÚÈÈııÌÌÔÔ››))  --  ∏∏  ÂÂ˘̆ııÂÂ››··  ÙÙˆ̂ÓÓ  ÚÚËËÙÙÒÒÓÓ  --  ΔΔÂÂÙÙÌÌËËÌÌ¤¤ÓÓËË  ÛÛËËÌÌÂÂ››ÔÔ˘̆
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11.. (·) §, (‚) §, (Á) §, (‰) §, (Â) ™.
22..  (·)+10,2, (‚) +9,1, (Á) +100, (‰) +14, (Â) +16, 

(ÛÙ) –6, (˙) –6,5, (Ë) –12, (ı) –15,  (È) –20.
33..  (·) –2,1, (‚) +0,96, (Á) +94,6, (‰) +8,8, (Â)–1,5,

(ÛÙ) +1, (˙) +3,9, (Ë) +2,2, (ı) +4,5, (È) +7,4.
55..  (·) (+6)+(–8)= –2, (‚) (+5)+(–5)=0, 

(Á) (+7)+(+9)=+16, (‰)(-9)+(–8)=–17,
(Â) (+6)+(+5)=+11.  

44..  

66..  ∆Ô ÚÒÙÔ ¡∞π, ÙÔ ‰Â‡ÙÂÚÔ √Ãπ.
77..  (·) +1,8, (‚) +4.   88..  (·) –1, (‚) 0.

–4–32–29–17––2211
+13–15–120––44
+26–2+1+13++99
+12–16–13–1––55
++1177––1111––88++44++

11.. (·) §,  (‚) §,  (Á) §,  (‰) §, (Â) ™,  (ÛÙ) §, (˙) ™.
22..  (·) 12, (‚) –16, (Á) +13,2, (‰) –3,9, (Â) 0.
33..  (·) 14, (‚) 20, (Á) 0.

44.. (·)+10, (‚)–19, (Á) +22.
66..  (·)–10, (‚)–26, (Á) –0,375, (‰) 3,25.
77..  (·) –8, (‚) 7,4, (Á) –0,75.

55.. 77.. 99..

13,5607xx––  yy––  zz–5,15,1–2,13–24+6+15–9
0,50,2240xx++yy++zz3,1–3,1–2,45–5,55+3–7–5–2
03,11–2,3–2zz1/2–1/213/411/4+26+10–8+18

–0,25–4,784,3–1,5yy–4437+11–5–8+3
0,751,8923,5xx‚‚––····––‚‚‚‚····––‚‚··++‚‚‚‚··

∞∞..77..33.. ¶¶ÚÚfifiÛÛııÂÂÛÛËË  ÚÚËËÙÙÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ

∞∞..77..44.. ∞∞ÊÊ··››ÚÚÂÂÛÛËË  ÚÚËËÙÙÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ

∞∞..77..55.. ¶¶ÔÔÏÏÏÏ··ÏÏ··ÛÛÈÈ··ÛÛÌÌfifi˜̃  ÚÚËËÙÙÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ
22.. (·) +1, (‚) 30, (Á) 0,6, (‰) 0, (Â) –20015, (ÛÙ) –725,

(˙)  –0,3.
33..  (·) –81, (‚) –500, (Á) +6. 

44..

55.. (·) +21, (‚) 0,025, (Á)–11.
66.. (·) 10+2·+5‚ +·‚, (‚) ··–49, (Á) ·‚–3·–3‚+9,

(‰) Á‰+5Á+8‰+40.
77.. (·) +1, (‚) –1, (Á)+1.
88.. ∞=40 , µ=+210,  °=0.

99..

–32,4–19,8+21–0,6–70,2+1,5–2
+3,9–6,9+0,9+12–0,3–4+6–0,5

–4–1+3–1–3+10,5–2
∞∞µµ++°°°°==xxAA––BBµµ==yyxxˆ̂∞∞==xxyyzzˆ̂zzyyxx

+30+200–5–10++1100

+4,5+30–0,75–1,5++11,,55
–9,6–6,40+1,6+3,2––33,,22
–6–40+1+2––22

++33++2200––00,,55––11ñ

AA..77..88.. ¢¢˘̆ÓÓ¿¿ÌÌÂÂÈÈ˜̃  ÚÚËËÙÙÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ  ÌÌÂÂ  ÂÂÎÎıı¤¤ÙÙËË  ÊÊ˘̆ÛÛÈÈÎÎfifi

33.. ∞ =–1,    µ=0,    °=8.
0,361,84–22225756428

∆ÂÙÚ¿ÁˆÓÔ ÙÔ˘
ËÏ›ÎÔ˘ 3 ‰È· 5

¶ËÏ›ÎÔ ÙˆÓ
32 Î·È 5

∆ÂÙÚ¿ÁˆÓÔ ÙË˜
‰È·ÊÔÚ¿˜ 3 ÏËÓ 5

¢È·ÊÔÚ¿
ÙˆÓ 3 Î·È 52

∆ÂÙÚ¿ÁˆÓÔ ÙÔ˘
ÁÈÓÔÌ¤ÓÔ˘ 3 Â› 5

°ÈÓfiÌÂÓÔ
ÙˆÓ 3 Î·È 52

∆ÂÙÚ¿ÁˆÓÔ ÙÔ˘
·ıÚÔ›ÛÌ·ÙÔ˜ 3 Î·È 5

ÕıÚÔÈÛÌ· 
ÙˆÓ 3 Î·È 52

3(�)2

5
32
�5(3–5)23–52(3�5)23�52(3+5)23+5222..

AA..77..66.. ¢¢ÈÈ··››ÚÚÂÂÛÛËË  ÚÚËËÙÙÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ

22.. (·)  +5,05, (‚) 3, (Á) –90, (‰) –7.

33..
44.. (·) +40, (‚) +1,5, (Á) +6,   (‰)

55.. (·) –24 , (‚)+350, (Á) –6, (‰) –1 

66..    (·) , (‚) –1, (Á) +

77..  +32.

4
9

2
15

2
3

6
5

4+�5
4+ �5

1+�5
9– �5–14– �5

17�23+3,91–0,642,31,7

14+ �5
35+ �8

3– �2
19– �6

5�–6
7– �3

xx::yyxxyyxx––yyxx++yyyyxx

AA..77..77.. ¢¢ÂÂÎÎ··‰‰ÈÈÎÎ‹‹  ÌÌÔÔÚÚÊÊ‹‹  ÚÚËËÙÙÒÒÓÓ    ··ÚÚÈÈııÌÌÒÒÓÓ

11.. (·)  –1,5, (‚) 0,625, (Á) 0,9285714   (‰), 1,
�
81   (Â) 1,032258064516129

22.. (·) , (‚) , (Á) , (‰) , (Â) .

33.. (·) 3, (‚) 7,7, (Á) 7,326.

77
5

24829
3330

380
99

26
9

1448
25
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AA..77..99.. ¢¢˘̆ÓÓ¿¿ÌÌÂÂÈÈ˜̃  ÚÚËËÙÙÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ  ÌÌÂÂ  ÂÂÎÎıı¤¤ÙÙËË  ··ÎÎ¤¤ÚÚ··ÈÈÔÔ

11.. 22.. ∞ = 0,    µ = ,     °= –8.

33..  103 + 102 = 1.100

44..

55..

106105104103102101110033

10510410310210110––1110022

10410310210110––110––2110011

10310210110––110––210––3110000

10210110––110––210––310––41100––11

10110––110––210––310––410––51100––22

110––110––210––310––410––510––61100––33

1100331100221100111100001100––111100––221100––33�

–5B22000,5�10–4–0,01–0,110102103xx--11

–0,00827
80,125125�10–98�1012–106–10310-310–610–9xx33

–1258
2788�1060,125�10–12–10–6–10–3103106109xx--33

––44GG1155�1100--3322�110044––110000––110000,,1100,,001100,,000011xx

–10+0,01+1+1000000,01–1010

–J+1+0,25+0,25+2,25G–1–1

+2,5+4+0,0625+1+2,25–4–21

1105
81

((ÁÁ‚‚))––11((––··))––22((  ··  ))22‚‚((··‚‚))22((··++‚‚))22ÁÁ‚‚··

AA..77..1100.. ∆∆˘̆ÔÔÔÔÈÈËËÌÌ¤¤ÓÓËË  ÌÌÔÔÚÚÊÊ‹‹  ÌÌÂÂÁÁ¿¿ÏÏˆ̂ÓÓ  ÎÎ··ÈÈ  ÌÌÈÈÎÎÚÚÒÒÓÓ  ··ÚÚÈÈııÌÌÒÒÓÓ
11.. (·) 3,844�108 m, (‚) 4.5�109 ¤ÙË, (Á) 1,496�1011m.                 22..  6�1026 ¿ÙÔÌ·.             33..  (·) 10-14 cm, (‚) 9,7�10-23 gr.

∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ˜̃  ÛÛÙÙÈÈ˜̃  ∂∂··ÓÓ··ÏÏËËÙÙÈÈÎÎ¤¤˜̃  ∂∂ÚÚˆ̂ÙÙ‹‹ÛÛÂÂÈÈ˜̃  ∞∞˘̆ÙÙÔÔ··ÍÍÈÈÔÔÏÏfifiÁÁËËÛÛËË˜̃
∞∞..  ∞∞ÛÛÎÎ‹‹ÛÛÂÂÈÈ˜̃  ™™ˆ̂ÛÛÙÙÔÔ‡‡  ‹‹  §§¿¿ııÔÔ˘̆˜̃

™™§§™™§§™™™™§§§§§§™™

1100998877665544332211
µµ..  ∞∞ÛÛÎÎ‹‹ÛÛÂÂÈÈ˜̃  ™™˘̆ÌÌÏÏ‹‹ÚÚˆ̂ÛÛËË˜̃  ÎÎÂÂÓÓÔÔ‡‡

11.. (·) (+8)+(–3)+(–6)+(+5)=+4, (‚) (–8)+(–3)+(+6)+(–5)=–10,
(Á) (+3,7)+(–14,8)+(–5,2)+(+16,3)=0, (‰) (–3,7)+(+14,8)+(–5,2)+(–16,3)=–10,4

22..  ∂>°>∞>µ>¢.  33..  (·)–25, (‚) 100. 44..  ∂Àƒø¶∞´∫√. 55..  (·) 3 ÙÚfiÔÈ, (‚) +15,75

66..

°°..  ∞∞ÛÛÎÎ‹‹ÛÛÂÂÈÈ˜̃  ∞∞ÓÓÙÙÈÈÛÛÙÙÔÔ››¯̄ÈÈÛÛËË˜̃

(·) (‚) (Á)

+90+9+31–4+200

–90+900+80+2+20

+9–900–30–30–3+2

–900+900+80–20

+900–90–4+31–20–3

22––33––5544

––661155––2200

9900––330000
--2277000000

77..
11 ––11

–1

+2

–2

22 ––22 00,,55

–1

+4

–4

––88

–15 –1

+15

–3

-0,2

+0,2

––33 55 ––00,,22 ––11
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1100.. ∞°=5,5 cm Î·È μ¢=5,5 cm. ÕÚ· ∞°=μ¢. 

1111..  ∞μ=8,4 cm.

1122.. ªÂ ÙÔ ˘Ô‰ÂÎ¿ÌÂÙÚÔ ÂÈÏ¤ÁÔ˘ÌÂ ¤Ó· Ù˘¯·›Ô ÛËÌÂ›Ô ª Ô˘ ·¤¯ÂÈ 3,3 cm ·fi ÙÔ ∞ ÂÎÙfi˜ ÙË˜ Â˘ıÂ›·˜ ÛÙËÓ ÔÔ›· 
‚Ú›ÛÎÂÙ·È ÙÔ ∞μ. μÚ›ÛÎÔ˘ÌÂ ÙÔ Ì¤ÛÔÓ ÙÔ˘ ∞μ ¤ÛÙˆ √ Î·È Ê¤ÚÓÔ˘ÌÂ ÙËÓ √ª.

μμ..11..44.. ¶¶ÚÚfifiÛÛııÂÂÛÛËË  ÎÎ··ÈÈ  ··ÊÊ··››ÚÚÂÂÛÛËË  ÂÂ˘̆ıı˘̆ÁÁÚÚ¿¿ÌÌÌÌˆ̂ÓÓ  ÙÙÌÌËËÌÌ¿¿ÙÙˆ̂ÓÓ
11.. ªÂ Î·Ù¿ÏÏËÏÂ˜ ÌÂÙÚ‹ÛÂÈ˜ Î·È ÚfiÛıÂÛË ‚Ú›ÛÎÔ˘ÌÂ fiÙÈ ÙÔ Ì‹ÎÔ˜ ÙË˜ ÙÂıÏ·ÛÌ¤ÓË˜ Î·È ÙÔ Û˘ÁÎÚ›ÓÔ˘ÌÂ ÌÂ ÙÔ Ì‹ÎÔ˜ ÙÔ˘ ∑∏.
22.. ∏ ÂÚ›ÌÂÙÚÔ˜ ÙÔ˘ ÈÛÔÏÂ‡ÚÔ˘ ÙÚÈÁÒÓÔ˘ ÈÛÔ‡Ù·È ÌÂ 3�2,5 cm=7,5 cm. ÕÚ·, Â› ÙË˜ ËÌÈÂ˘ıÂ›·˜ ÌÂ ·Ú¯‹ ÙÔ μ ·›Ú-

ÓÔ˘ÌÂ ¤Ó· ÛËÌÂ›Ô ∂ ¤ÙÛÈ, ÒÛÙÂ μ∂=7,5cm.
33.. To Ì‹ÎÔ˜ ÙË˜ ÙÂıÏ·ÛÌ¤ÓË˜ ÁÚ·ÌÌ‹˜ ∞μ°¢∂∑ Â›Ó·È ›ÛÔ ÌÂ ∞μ+μ°+°¢+¢∂+∂∑=...=71 mm.
44.. √ÌÔ›ˆ˜ ¤¯Ô˘ÌÂ: ∞μ+μ°+°¢+¢∂=...=158 cm.
55.. §ª=∫ª–∫§=10 cm, §¡=∫¡–∫§=14 cm Î·È ª¡=∫¡–∫ª=4 cm.
66.. (·) ∞¢=∞μ+μ¢=8,5 cm, (‚) μ°=∞°–∞μ=1,6 cm,

(Á) ∞°+°¢=∞°+(μ¢–μ°)=8,5 cm, (‰) ∞¢–¢μ=∞¢–μ¢=∞μ=3 cm.
77.. °¢=∞¢–(∞μ+μ°)=∞¢–∞μ–μ°=3cm.
88.. Œ¯Ô˘ÌÂ fiÙÈ: μ°=∞μ+4 cm, μ°=°¢–3 cm Î·È ∞¢=14 cm. ªÂ Î·Ù¿ÏÏËÏÂ˜ Ú¿ÍÂÈ˜ ‚Ú›ÛÎÔ˘ÌÂ fiÙÈ: μ°=5 cm Î·È °¢=8 cm.
99.. μ¢=∞¢–∞μ=...3 cm, ∞°=∞μ+μ°=...3 cm.

1100..  Œ¯Ô˘ÌÂ: ∞¢=∞°+°¢=4,5 cm Î·È °∂=∞∂– ∞°=3,2 cm.
1111.. ∂ÂÈ‰‹ ÙÔ ÛËÌÂ›Ô ∫, fiˆ˜ Î·È ÙÔ ÛËÌÂ›Ô §, ÌÔÚÔ‡ÌÂ Ó· Ù· ¿ÚÔ˘ÌÂ ÂÎ·Ù¤ÚˆıÂÓ ÙˆÓ ÛËÌÂ›ˆÓ ∞ Î·È μ ·ÓÙ›ÛÙÔÈ¯·, ÁÈ· ÙÔÓ ˘ÔÏÔÁÈÛÌfi

ÙÔ˘ ∫§ ‰È·ÎÚ›ÓÔ˘ÌÂ ÙÈ˜ ÂÍ‹˜ ÂÚÈÙÒÛÂÈ˜: (1) ∫ Î·È § ÂÓÙfi˜ ÙÔ˘ ÙÌ‹Ì·ÙÔ˜ ∞μ. ΔfiÙÂ ÌÂÙÚ¿ÌÂ ÌÂ ÙÔ ˘Ô‰ÂÎ¿ÌÂÙÚÔ Î·È ‚Ú›ÛÎÔ˘ÌÂ
∫§=2 cm. (2) K Î·È § ÂÎÙfi˜ ∞μ ÛÙÈ˜ ı¤ÛÂÈ˜ ∫� Î·È §� ·ÓÙ›ÛÙÔÈ¯·. ΔfiÙÂ ‚Ú›ÛÎÔ˘ÌÂ ∫�§�=11 cm. (3) ∞Ó ÙÔ ∫ Â›Ó·È ÂÓÙfi˜ Î·È ÙÔ § ÂÎÙfi˜,
ÙfiÙÂ ‚Ú›ÛÎÔ˘ÌÂ: ∫§�=5 cm. (4) ∞Ó ÙÔ ∫ Â›Ó·È ÂÎÙfi˜ Î·È ÙÔ § ÂÓÙfi˜ ‚Ú›ÛÎÔ˘ÌÂ ∫�§=4 cm.  ÕÚ·: (·) ΔÔ ∫§ ·Ó¿ÏÔÁ· ÌÂ ÙÈ˜ ı¤ÛÂÈ˜ Ô˘
ÂÈÏ¤Í·ÌÂ ·›ÚÓÂÈ ÙÈ˜ ÙÈÌ¤˜: 2 cm, 3 cm, 4 cm ‹ 11 cm. (‚) ΔËÓ ÙÈÌ‹ ÙˆÓ 11 cm ·›ÚÓÂÈ ÙÔ ∫§ fiÙ·Ó Î·È ÙÔ ∫ Î·È ÙÔ § Â›Ó·È ÂÎÙfi˜ ÙÔ˘ ∞μ.
(Á) ∞fi ÙË ·Ú·¿Óˆ ‰ÈÂ˘Ú‡ÓÛË ÚÔ¤Î˘„Â fiÙÈ ÛÂ Î·ÌÈ¿ ÂÚ›ÙˆÛË ‰ÂÓ ˘ÂÚ‚·›ÓÂÈ ÙËÓ ÙÈÌ‹ ÙˆÓ 11 cm.

ªª¤¤ÚÚÔÔ˜̃  μμ� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  11ÔÔ μμ··ÛÛÈÈÎÎ¤¤˜̃  ÁÁÂÂˆ̂ÌÌÂÂÙÙÚÚÈÈÎÎ¤¤˜̃  ¤¤ÓÓÓÓÔÔÈÈÂÂ˜̃
μμ..11..11.. ∂∂››ÂÂ‰‰ÔÔ  --  ™™ËËÌÌÂÂ››ÔÔ  --  ∂∂˘̆ıı‡‡ÁÁÚÚ··ÌÌÌÌÔÔ  ÙÙÌÌ‹‹ÌÌ··    --  ∂∂˘̆ııÂÂ››··  --  ∏∏ÌÌÈÈÂÂ˘̆ııÂÂ››··  --  ∏∏ÌÌÈÈÂÂ››ÂÂ‰‰ÔÔ
33.. ∫∞, ∫μ, ∫°, ∫¢, ∞μ, ∞°, ∞¢, μ°, μ¢, °¢. 44.. x’∞, Ax Î·È  x’μ, μx. 

55.. ∏ ·ÓÙÈÎÂÈÌÂÓÈÎ‹ ËÌÈÂ˘ıÂ›· ÙÔ˘ ∞μx Â›Ó·È  ∞x’, ÙÔ˘ B°y ‹ μy’ Î·È ÙÔ˘ °∞z Ë °z’.

∫

∞ μ ° ¢
x� x

μμ..11..22.. °°ˆ̂ÓÓ››··  --  °°ÚÚ··ÌÌÌÌ‹‹  --  ∂∂››ÂÂ‰‰··  ÛÛ¯̄‹‹ÌÌ··ÙÙ··  --  ∂∂˘̆ıı‡‡ÁÁÚÚ··ÌÌÌÌ··  ÛÛ¯̄‹‹ÌÌ··ÙÙ··  --  ÿÿÛÛ··  ÛÛ¯̄‹‹ÌÌ··ÙÙ··

11.. (·) °
∧
μ∞, (‚) Z

∧
K∞,  A

∧
KB, B

∧
KH Î·È H

∧
KZ,  (Á) B

∧
A°, °

∧
A¢ Î·È B

∧
A¢, (‰) ∞

∧
μ°, B

∧
A° Î·È ∞

∧
°¢.

22.. (·) ∏ ÁˆÓ›·
∧
μ  ÂÚÈ¤¯ÂÙ·È ·Ó¿ÌÂÛ· Û ÙÈ˜ ÏÂ˘Ú¤˜ ∞μ Î·È μ°. (‚) ∞¤Ó·ÓÙÈ ·fi ÙË ÁˆÓ›·

∧
°  Â›Ó·È Ë ∞μ.

(Á) √È ÁˆÓ›Â˜ ÔÈ ÚÔÛÎÂ›ÌÂÓÂ˜ ÛÙËÓ ÏÂ˘Ú¿ ∞° Â›Ó·È ÔÈ 
∧
∞  Î·È Ë 

∧
° . 

33.. °Ú·ÌÌÔÛÎÈ¿˙Ô˘ÌÂ ÙËÓ ÁˆÓ›· ÛÙËÓ ÔÔ›· ·Ó‹ÎÂÈ ÙÔ ÛËÌÂ›Ô ∞ Î·È ÙËÓ ÔÓÔÌ¿˙Ô˘ÌÂ  x
∧
Oy.

44.. (·) OÈ ÁˆÓ›Â˜ ÔÈ ÚÔÛÎÂ›ÌÂÓÂ˜ ÛÙËÓ ÏÂ˘Ú¿ μ° Â›Ó·È ÔÈ μ
∧

Î·È Ë
∧
°. (‚) ∏ ÁˆÓ›· °

∧
‚Ú›ÛÎÂÙ·È ·¤Ó·ÓÙÈ ÛÙË ÏÂ˘Ú¿ ∞μ.

55.. (·) (‚)

xxxx
xxxx

xxxx
xxxx

55443322115544332211
¶§∂Àƒ∂™∫√ƒÀº∂™

xx
xx

xx
xx

xx
115511441133112211111100998877665544332211

∞ƒπ£ª√™ √ƒπ∑√ª∂¡ø¡ ∂À£∂πø¡

μμ..11..33..  ªª¤¤ÙÙÚÚËËÛÛËË,,  ÛÛ‡‡ÁÁÎÎÚÚÈÈÛÛËË  ÎÎ··ÈÈ  ÈÈÛÛfifiÙÙËËÙÙ··  ÂÂ˘̆ıı‡‡ÁÁÚÚ··ÌÌÌÌˆ̂ÓÓ  ÙÙÌÌËËÌÌ¿¿ÙÙˆ̂ÓÓ  --  ∞∞fifiÛÛÙÙ··ÛÛËË  ÛÛËËÌÌÂÂ››ˆ̂ÓÓ  --  ªª¤¤ÛÛÔÔ  ÂÂ˘̆ıı‡‡ÁÁÚÚ··ÌÌÌÌÔÔ˘̆  ÙÙÌÌ‹‹ÌÌ··ÙÙÔÔ˜̃
33..  ŒÌÂÈÓ·Ó 49,56 cm ‡Ê·ÛÌ·. 44..  79.500 cm. √ Â˙fi˜ ı· Î¿ÓÂÈ: 1060 ‚‹Ì·Ù·.
55..    ∏ ÂÚ›ÌÂÙÚÔ˜ ÙÔ˘ ÙÂÙÚ·ÁÒÓÔ˘ Â›Ó·È: 61,2 m. ΔÔ ‰È·ı¤ÛÈÌÔ Û‡ÚÌ· ¤¯ÂÈ Ì‹ÎÔ˜: 60,48 m. ÕÚ· Ú¤ÂÈ Ó· ·ÁÔÚ¿ÛÂÈ 72 cm Û‡ÚÌ·.

66.. 77..

88.. ªÂ ÙÔ ˘Ô‰ÂÎ¿ÌÂÙÚÔ ‚Ú›ÛÎÔ˘ÌÂ Î·È ÛËÌÂÈÒÓÔ˘ÌÂ ÙÚ›· ÛËÌÂ›· Ô˘ ·¤¯Ô˘Ó Ù· Î·ı¤Ó· 2,7cm ·fi ÙÔ ÛËÌÂ›Ô ∞.
99.. (·) ∞°>∞¢, (‚) ∞μ=∞¢.

71.40071.400.000¢π∞™

23,470,7612,50,844,25,17m3.7503.750.000∞ƒ∏™

234,77,61258,44251,7dm6.3786.378.000°∏

2.34776125084420517cm6.0856.085.000∞ºƒ√¢πΔ∏

¶ÂÚ›ÌÂÙÚÔ˜∂∞¢∂°¢μ°ABÛÂ kmÛÂ m∞ÎÙ›Ó·

x� x

AA BB °° ¢¢22,,55  ccmm 22,,55  ccmm33  ccmm

∫∫ §§ ªª ¡¡

66ccmm
1166ccmm

2200ccmm

∫∫�

AA

∫∫

BB

§§ §§�

44,,55ccmm33ccmm

33ccmm
33,,55ccmm

33,,55ccmm
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x� x

¢¢ μμ °°

∞∞
33  ccmm 33  ccmm

33,,88  ccmm
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μμ..11..55.. ªª¤¤ÙÙÚÚËËÛÛËË,,  ÛÛ‡‡ÁÁÎÎÚÚÈÈÛÛËË  ÎÎ··ÈÈ  ÈÈÛÛfifiÙÙËËÙÙ··  ÁÁˆ̂ÓÓÈÈÒÒÓÓ  --  ¢¢ÈÈ¯̄ÔÔÙÙfifiÌÌÔÔ˜̃  ÁÁˆ̂ÓÓ››··˜̃
22.. º¤ÚÓÔ˘ÌÂ ÙËÓ √z ¤ÙÛÈ ÒÛÙÂ Ó· Û¯ËÌ·Ù›˙ÂÈ ÌÂ ÙËÓ

ÏÂ˘Ú¿ √x ÁˆÓ›· 20Æ.
33.. ÃÚËÛÈÌÔÔÈÒÓÙ·˜ ÙÔ ÌÔÈÚÈÁÓˆÌfiÓÈÔ ‚Ú›ÛÎÔ˘ÌÂ ÂÚ›Ô˘

ÙÔ ¿ÓÔÈÁÌ· ÙˆÓ ÁˆÓÈÒÓ.

44..
∧
·=45Æ,  

∧
‚=93Æ,  

∧
Á=323Æ,  

∧
‰ =82Æ,  

∧
Â=180Æ, 

∧
Î=324Æ,

∧
Ï =60Æ,  

∧
Ì =140Æ.

55.. ∏ ÛÂÈÚ¿ ÌÂÁ¤ıÔ˘˜ Â›Ó·È Ë ·ÎfiÏÔ˘ıË:
∧
·>

∧
‰>

∧
Á>

∧
‚.

66.. (·) 
∧
ˆ<

∧
Ê, (‚) 

∧
Ê <

∧
Ú, (Á) 

∧
ˆ<

∧
Ú,   (‰) 

∧
„>

∧
Î , 

(Â)
∧
„ <

∧
Ï , (ÛÙ) 

∧
„>

∧
Ì , (˙) 

∧
Ú>

∧
ı.

77.. ªÂ ÙÔ ÌÔÈÚÔÁÓˆÌfiÓÈÔ Û¯ËÌ·Ù›˙Ô˘ÌÂ ÙÈ˜ ˙ËÙÔ‡ÌÂÓÂ˜ ÁˆÓ›Â˜
Î·È Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÈ˜ ‰È¯ÔÙfiÌÔ˘˜ ·˘ÙÒÓ.

μμ..11..66.. ∂∂››‰‰ËË  ÁÁˆ̂ÓÓÈÈÒÒÓÓ  --  ∫∫¿¿ııÂÂÙÙÂÂ˜̃  ÂÂ˘̆ııÂÂ››ÂÂ˜̃
22.. ªÂ ÙÔÓ Î·ÓfiÓ· ¯·Ú¿ÛÛÔ˘ÌÂ ÙËÓ ËÌÈÂ˘ıÂ›· √x Î·È ÛÙËÓ Û˘Ó¤¯ÂÈ· ÌÂ ÙËÓ ‚Ô‹ıÂÈ· Î·È ÙÔ˘ ÁÓÒÌÔÓ· ÙËÓ Î¿ıÂÙÔ Â ÛÙËÓ √x.
33.. ªÂ ÙÔÓ ÁÓÒÌÔÓ· Û¯Â‰È¿˙Ô˘ÌÂ ÙÈ˜ Î¿ıÂÙÂ˜ Â˘ıÂ›Â˜ ÛÙ· ¿ÎÚ· ÙÔ˘ Â˘ı‡ÁÚ·ÌÌÔ˘ ÙÌ‹Ì·ÙÔ˜.
44.. ªÂ ÙÔÓ Î·ÓfiÓ· Û¯Â‰È¿˙Ô˘ÌÂ ÙÈ˜ ËÌÈÂ˘ıÂ›Â˜  √x Î·È √y Î·È ÌÂ ÙÔÓ ÁÓÒÌÔÓ· Ê¤ÚÓÔ˘ÌÂ ÙÈ˜

Î¿ıÂÙÂ˜ Â˘ıÂ›Â˜ ∞∞�, μμ� Î·È °°� ÛÙËÓ √y.
55.. ªÂ ÁÓÒÌÔÓ· Ê¤ÚÓÔ˘ÌÂ ÛÙÔ ÛËÌÂ›Ô √ ÙÈ˜ Î¿ıÂÙÂ˜ Â˘ıÂ›Â˜ Â Î·È Â� ÛÙÈ˜ ËÌÈÂ˘ıÂ›Â˜ √x Î·È √y ·ÓÙ›ÛÙÔÈ¯·.

¶·Ú·ÙËÚÔ‡ÌÂ fiÙÈ Ë ÁˆÓ›· Ô˘ Û¯ËÌ·Ù›˙Ô˘Ó ÔÈ Â Î·È Â� Â›Ó·È ›ÛË ÌÂ ÙËÓ ÁˆÓ›· ÙˆÓ ‰‡Ô ËÌÈÂ˘ıÂÈÒÓ.
66.. ªÂ ÁÓÒÌÔÓ· Ê¤ÚÓÔ˘ÌÂ ·fi Ù· ÛËÌÂ›· ∞, μ Î·È ° Î¿ıÂÙ· Â˘ı‡ÁÚ·ÌÌ· ÙÌ‹Ì·Ù· ∞¢, μ∂ Î·È °∑ ÛÙÈ˜ Â˘ıÂ›Â˜ μ°, 

∞° Î·È ∞μ ·ÓÙ›ÛÙÔÈ¯·.

77.. ªÂ ÁÓÒÌÔÓ· Ê¤ÚÓÔ˘ÌÂ ·fi Ù· ÛËÌÂ›· ∞, ¢ Î·È μ Î¿ıÂÙÂ˜ Â˘ıÂ›Â˜ ÛÙËÓ Â, ÔÈ ÔÔ›Â˜ Û˘Ì›ÙÔ˘Ó ÌfiÓÔ ·Ó Ù· ÛËÌÂ›·
∞ Î·È μ ‚Ú›ÛÎÔÓÙ·È ÛÂ ›‰È· Î¿ıÂÙÔ Â˘ıÂ›· ÛÙËÓ Â.

∞∞ ÂÂ11

ÂÂ22

μμ

∞∞

μμ ¢¢

∂∂

°°

∞∞

μμ °°

∞∞

μμ °°

ZZ
∞∞

μμ °°

ZZ EE

¢¢

∏∏

μμ..11..77.. ∂∂ÊÊÂÂÍÍ‹‹˜̃  ÎÎ··ÈÈ  ‰‰ÈÈ··‰‰ÔÔ¯̄ÈÈÎÎ¤¤˜̃  ÁÁˆ̂ÓÓ››ÂÂ˜̃  --    ÕÕııÚÚÔÔÈÈÛÛÌÌ··  ÁÁˆ̂ÓÓÈÈÒÒÓÓ
22.. √ÓÔÌ¿˙Ô˘ÌÂ fiÏÂ˜ ÙÈ˜ ÁˆÓ›Â˜ ÙÔ˘ Û¯‹Ì·ÙÔ˜ Î·È ‚Ú›ÛÎÔ˘ÌÂ ÛÂ Î¿ıÂ ÛËÌÂ›Ô ÙÔ˘ fiÏÂ˜ ÙÈ˜ ÂÊÂÍ‹˜ Î·È ‰È·‰Ô¯ÈÎ¤˜ ÁˆÓ›Â˜.
33.. ªÂ ÎÔÚ˘Ê‹ ÙÔ ÛËÌÂ›Ô ∞ ¤¯Ô˘ÌÂ ÙÈ˜ ÁˆÓ›Â˜ ¢

∧
∞∂ Î·È ∂

∧
∞μ, ÌÂ ÎÔÚ˘Ê‹ ÙÔ μ ¤¯Ô˘ÌÂ ÙÈ˜ °

∧
μ∂ Î·È ∂

∧
μ∞ ‹ ∂

∧
μ° Î·È °

∧
μx ÌÂ

ÎÔÚ˘Ê‹ ÙÔ ¢ ¤¯Ô˘ÌÂ ÙÈ˜ °
∧
¢∂ Î·È ∂

∧
¢∞ Î·È Ù¤ÏÔ˜ ÌÂ ÎÔÚ˘Ê‹ ÙÔ ∂  ¤¯Ô˘ÌÂ ÙÈ˜ μ

∧
∂∞ Î·È ∞

∧
∂¢ 

44.. (·) ªÂ ÎÔÚ˘Ê‹ ÙÔ ÛËÌÂ›Ô ∞ ¤¯Ô˘ÌÂ ÙÈ˜ ÁˆÓ›Â˜ μ
∧
∞Z Î·È ∂

∧
∞∑ , ÌÂ ÎÔÚ˘Ê‹ ÙÔ μ ¤¯Ô˘ÌÂ  ÙÈ˜ ∞

∧
μ∑ Î·È ∑

∧
μ¢ ÌÂ ÎÔÚ˘Ê‹ 

ÙÔ ¢ ¤¯Ô˘ÌÂ ÙÈ˜ °
∧
¢∑ Î·È ∑

∧
¢μ, ÌÂ ÎÔÚ˘Ê‹ ÙÔ ∂ ¤¯Ô˘ÌÂ ÙÈ˜ ∑

∧
∂∞ Î·È ∑

∧
∂°, Ù¤ÏÔ˜ ÌÂ ÎÔÚ˘Ê‹ ÙÔ ∑ ¤¯Ô˘ÌÂ ÙÈ˜ ‰È·‰Ô¯ÈÎ¤˜

∞
∧
∑μ, μ

∧
∑¢,  ¢

∧
∑∂ Î·È ∂

∧
∑∞ Ô˘ ·Ó¿ ‰‡Ô ·ÔÙÂÏÔ‡Ó ˙Â‡ÁË ÂÊÂÍ‹˜ ÁˆÓÈÒÓ. (‚) ªÂ ÎÔÚ˘Ê‹ ÙÔ ∞ ¤¯Ô˘ÌÂ ÙÈ˜ ¢

∧
∞° Î·È

°
∧
∞μ ÌÂ ÎÔÚ˘Ê‹ ÙÔ ° ¤¯Ô˘ÌÂ ÙÈ˜ ‰È·‰Ô¯ÈÎ¤˜ ∞

∧
°μ, ∞

∧
°¢ Î·È ¢

∧
°y Ô˘ ·Ó¿ ‰‡Ô ·ÔÙÂÏÔ‡Ó ˙Â‡ÁË ÂÊÂÍ‹˜ ÁˆÓÈÒÓ. 

(Á) ªÂ ÎÔÚ˘Ê‹ ÙÔ √ ¤¯Ô˘ÌÂ ÙÈ˜ ‰È·‰Ô¯ÈÎ¤˜ x
∧
Oy,  y

∧
Oz, Î·È z

∧
OÓ, Ô˘ ·Ó¿ ‰‡Ô ·ÔÙÂÏÔ‡Ó ˙Â‡ÁË ÂÊÂÍ‹˜ ÁˆÓÈÒÓ. 

(‰) ªÂ ÎÔÚ˘Ê‹  ÙÔ ∞ ¤¯Ô˘ÌÂ ÙÈ˜ ¢
∧
∞° Î·È °

∧
∞μ, ÌÂ ÎÔÚ˘Ê‹  ÙÔ ° ¤¯Ô˘ÌÂ ÙÈ˜ ‰È·‰Ô¯ÈÎ¤˜  ∞

∧
°μ, ∞

∧
°¢ Î·È  ¢

∧
°y Ô˘ ·Ó¿

‰‡Ô ·ÔÙÂÏÔ‡Ó ˙Â‡ÁË ÂÊÂÍ‹˜ ÁˆÓÈÒÓ, ÌÂ ÎÔÚ˘Ê‹ ÙÔ  ¢ ¤¯Ô˘ÌÂ ÙÈ˜ ∞
∧
¢μ Î·È °

∧
¢μ Î·È Ù¤ÏÔ˜ ÌÂ  ÎÔÚ˘Ê‹ ÙÔ ∫ ¤¯Ô˘ÌÂ ÙÈ˜

‰È·‰Ô¯ÈÎ¤˜ ∞
∧
∫μ,  μ

∧
∫°,  °

∧
∫¢ Î·È  ¢

∧
∫∞, Ô˘ ·Ó¿ ‰‡Ô ·ÔÙÂÏÔ‡Ó ˙Â‡ÁË ÂÊÂÍ‹˜ ÁˆÓÈÒÓ.

μμ..11..88.. ¶¶··ÚÚ··ÏÏËËÚÚˆ̂ÌÌ··ÙÙÈÈÎÎ¤¤˜̃  &&  ™™˘̆ÌÌÏÏËËÚÚˆ̂ÌÌ··ÙÙÈÈÎÎ¤¤˜̃  ÁÁˆ̂ÓÓ››ÂÂ˜̃  --  ∫∫··ÙÙ··ÎÎÔÔÚÚ˘̆ÊÊ‹‹ÓÓ  ÁÁˆ̂ÓÓ››ÂÂ˜̃
22.. ªÂ ÙÔ ÌÔÈÚÔÁÓˆÌfiÓÈÔ Û¯Â‰È¿˙Ô˘ÌÂ ÌÈ· ÁˆÓ›· 125Æ Î·È ÙËÓ ·Ú·ÏËÚˆÌ·ÙÈÎ‹ ÙË˜ Ô˘ Â›Ó·È 180Æ–125Æ=55Æ.
33.. (·) ªÈ· ÁˆÓ›· ·Ú·ÏËÚˆÌ·ÙÈÎ‹ ÌÈ·˜ ·Ì‚ÏÂ›·˜, Â›Ó·È ÔÍÂ›· ÁˆÓ›· (‚) ªÈ· ÁˆÓ›· ·Ú·ÏËÚˆÌ·ÙÈÎ‹ ÌÈ·˜ ÔÚı‹˜, Â›Ó·È

ÔÚı‹ ÁˆÓ›·. (Á) ªÈ· ÁˆÓ›· ·Ú·ÏËÚˆÌ·ÙÈÎ‹ ÌÈ·˜ ÔÍÂ›·˜, Â›Ó·È ·Ì‚ÏÂ›·.
44.. ªÂ ÙÔ ÌÔÈÚÔÁÓˆÌfiÓÈÔ Û¯Â‰È¿˙Ô˘ÌÂ ÌÈ· ÁˆÓ›· 35Æ Î·È ÙËÓ Û˘ÌÏËÚˆÌ·ÙÈÎ‹ ÙË˜ Ô˘ Â›Ó·È  90Æ– 35Æ=55Æ.
55.. ªÂ ‰È·Ê·Ó¤˜ ¯·ÚÙ› ‰È·ÈÛÙÒÓÔ˘ÌÂ fiÙÈ °

∧
√∞=¢

∧
√∞. √È ÁˆÓ›Â˜ ∞

∧
√° Î·È °

∧
√μ Â›Ó·È ·Ú·ÏËÚˆÌ·ÙÈÎ¤˜, ¿Ú· ¤¯Ô˘Ó

¿ıÚÔÈÛÌ· 180Æ. ∂ÔÌ¤Óˆ˜ °
∧
√μ=180Æ–

∧
Ê. ∞ÏÏ¿ Î·È ÔÈ ÁˆÓ›Â˜ ∞

∧
√¢ Î·È ¢

∧
√μ Â›Ó·È ·Ú·ÏËÚˆÌ·ÙÈÎ¤˜, ¿Ú· ¤¯Ô˘Ó

¿ıÚÔÈÛÌ· 180Æ. ∂ÔÌ¤Óˆ˜ ¢
∧
√μ =180Æ–

∧
Ê. ™˘ÓÂÒ˜ °

∧
√μ=¢

∧
√μ.

66..  

77.. ¶·Ú·ÙËÚÔ‡ÌÂ fiÙÈ ÔÈ ÁˆÓ›Â˜
∧
· Î·È 147Æ Â›Ó·È ·Ú·ÏËÚˆÌ·ÙÈÎ¤˜, ÂÔÌ¤Óˆ˜ ı· Â›Ó·È

∧
·=180Æ–147Æ, ¿Ú· 

∧
·=33Æ.

ΔÔ ›‰ÈÔ Î·È ÔÈ ÁˆÓ›Â˜
∧
‚ Î·È 110Æ, ÔfiÙÂ ¤¯Ô˘ÌÂ fiÙÈ

∧
‚=180Æ–110Æ, ¿Ú·

∧
‚=70Æ.

88.. ªÂ ÙËÓ ‚Ô‹ıÂÈ· ÙÔ˘ ÌÔÈÚÈÁÓˆÌÔÓ›Ô˘ Û¯Â‰È¿˙Ô˘ÌÂ ÙËÓ ÁˆÓ›· ÙˆÓ 37Æ. °È· Ó· Û¯Â‰È¿ÛÔ˘ÌÂ ÙËÓ Î·Ù·ÎfiÚ˘ÊË ÙË˜ ÁˆÓ›·˜
Ê¤ÚÓÔ˘ÌÂ ÙÈ˜ ·ÓÙÈÎÂÈÌÂÓÈÎ¤˜ ËÌÈÂ˘ıÂ›Â˜ ÙˆÓ ÏÂ˘ÚÒÓ ÙË˜.

99.. Δ· ˙Â‡ÁË ÙˆÓ Î·Ù·ÎÔÚ˘Ê‹Ó ÁˆÓÈÒÓ Â›Ó·È 
∧
· Î·È

∧
Á, 

∧
‚ Î·È 

∧
‰, 

∧
Î Î·È

∧
Ì, 

∧
Ï Î·È

∧
Ó.

1100.. ∏ Î·Ù·ÎfiÚ˘Ê‹ ÙË˜ ı· Â›Ó·È Î·È ·˘Ù‹ 57Æ. ∏ ¿ÏÏË ÁˆÓ›· Â›Ó·È ·Ú·ÏËÚˆÌ·ÙÈÎ‹ ÙË˜ ÂÔÌ¤Óˆ˜ ı· Â›Ó·È 180Æ-57Æ=123Æ.
1111.. √È ÁˆÓ›Â˜

∧
· Î·È 25Æ Â›Ó·È Î·Ù·ÎÔÚ˘Ê‹Ó, ÂÔÌ¤Óˆ˜

∧
·=25Æ. ∂›ÛË˜ 

∧
Á=90Æ. ∞ÏÏ¿ ÁÓˆÚ›˙Ô˘ÌÂ fiÙÈ ÙÔ ¿ıÚÔÈÛÌ· fiÏˆÓ

Â›Ó·È 360Æ, ÂÔÌ¤Óˆ˜ ı· ¤¯Ô˘ÌÂ 90Æ+25Æ+
∧
‚+90Æ+

∧
‰+25Æ=360Æ, ÔfiÙÂ 

∧
‚+

∧
‰=360Æ–25Æ–25Æ–90Æ–90Æ Û˘ÓÂÒ˜,

2
∧
‚=130Æ ¿Ú· 

∧
‚=65Æ Î·È 

∧
‰=65Æ.

∧
· 15Æ 18Æ 43Æ 77Æ 90Æ 116Æ 169Æ10’
∧
‚ 165Æ 162Æ 137Æ 103Æ 90Æ 64Æ 10Æ50’
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µµ..11..99..      ££¤¤ÛÛÂÂÈÈ˜̃  ÂÂ˘̆ııÂÂÈÈÒÒÓÓ  ÛÛÙÙÔÔ  ÂÂ››ÂÂ‰‰ÔÔ
33.. (·) ∫·È ÔÈ ÙÚÂÈ˜ Â˘ıÂ›Â˜ Â›Ó·È ÌÂÙ·Í‡ ÙÔ˘˜ ·Ú¿ÏÏËÏÂ˜.

(‚) √È ‰‡Ô Â›Ó·È ·Ú¿ÏÏËÏÂ˜ ÂÓÒ Ë ÙÚ›ÙË Ô˘ Ù¤ÌÓÂÈ ‰ÂÓ
Â›Ó·È ·Ú¿ÏÏËÏË ÌÂ Î·ÌÌÈ¿ ·fi ·˘Ù¤˜ Î·È ÙÈ˜ Ù¤ÌÓÂÈ.
(Á) ∆¤ÌÓÔÓÙ·È ·Ó¿ ‰‡Ô.
(‰) ¢È¤Ú¯ÔÓÙ·È Î·È ÔÈ ÙÚÂÈ˜ ·fi ÙÔ ›‰ÈÔ ÛËÌÂ›Ô.

44.. ªÂ ÙÔÓ ÁÓÒÌÔÓ· Û¯Â‰È¿˙Ô˘ÌÂ ÙÈ˜
Î¿ıÂÙÂ˜ Â˘ıÂ›Â˜ ÛÙ· ¿ÎÚ· ÙÔ˘
Â˘ı˘ÁÚ¿ÌÌÔ˘ ÙÌ‹Ì·ÙÔ˜.

55.. ™¯Â‰È¿˙Ô˘ÌÂ ÙÈ˜ Â˘ıÂ›Â˜ Â1, Â2

Î·È Â3 ·Ú¿ÏÏËÏÂ˜ ÚÔ˜ ÙËÓ √y.
∂ÔÌ¤Óˆ˜ ı· Â›Ó·È: 
∞∞�// µµ�// °°�// √y.  

66..  √È ·Ú¿ÏÏËÏÂ˜ ·fi ∞
Î·È µ Û˘Ì›ÙÔ˘Ó fiÙ·Ó
Ù· ÛËÌÂ›· ∞ Î·È µ ‚Ú›-
ÛÎÔÓÙ·È ÛÂ ÌÈ· Â˘ıÂ›· 
·Ú¿ÏÏËÏË ÚÔ˜  ÙËÓ Â.

µµ..11..1100.. ∞∞fifiÛÛÙÙ··ÛÛËË  ÛÛËËÌÌÂÂ››ÔÔ˘̆  ··fifi  ÂÂ˘̆ııÂÂ››··  --  ∞∞fifiÛÛÙÙ··ÛÛËË  ··ÚÚ··ÏÏÏÏ‹‹ÏÏˆ̂ÓÓ
22.. º¤ÚÓÔ˘ÌÂ ÙËÓ Î¿ıÂÙÔ ∞µ ÛÙËÓ °µ¢, ÌÂÙÚ¿ÌÂ ÌÂ ÙÔ ˘Ô‰ÂÎ¿ÌÂÙÚÔ ÙÈ˜ ∞° Î·È ∞¢ Î·È ‚Ú›ÛÎÔ˘ÌÂ fiÙÈ Â›Ó·È ›ÛÂ˜ ÌÂ 5 cm.
33.. º¤ÚÓÔ˘ÌÂ ÙËÓ Î¿ıÂÙÔ ∞µ ÛÙËÓ °µ¢, ÌÂÙÚ¿ÌÂ ÌÂ ÙÔ ˘Ô‰ÂÎ¿ÌÂÙÚÔ ÙÈ˜ ∞° Î·È ∞¢ Î·È ‚Ú›ÛÎÔ˘ÌÂ fiÙÈ Â›Ó·È ¿ÓÈÛÂ˜ Î·È

Ì¿ÏÈÛÙ· Ë ÌÂÁ·Ï‡ÙÂÚË ∞¢ ·ÓÙÈÛÙÔÈ¯Â› ÛÙËÓ ÌÂÁ·Ï‡ÙÂÚË ·fiÛÙ·ÛË ¢µ Î·È Ë ÌÈÎÚfiÙÂÚË ∞° ÛÙËÓ ÌÈÎÚfiÙÂÚË µ°. 
44.. ªÂ ÙÔ ˘Ô‰ÂÎ¿ÌÂÙÚÔ ‚Ú›ÛÎÔ˘ÌÂ fiÙÈ Â›Ó·È: ∞�µ�=1,6 cm Î·È µ�°�=1,6 cm.
55.. ªÂ ÙÔ ÁÓÒÌÔÓ· Î·È ÙÔ ˘Ô‰ÂÎ¿ÌÂÙÚÔ ‚Ú›ÛÎÔ˘ÌÂ Ù· ÛËÌÂ›· ∞,µ,° Î·È ¢ Ô˘ ·¤¯Ô˘Ó ·fiÛÙ·ÛË 3,2 cm ·fi ÙËÓ Â. º¤ÚÓÔ˘ÌÂ ·fi

ÙÔ Î·ı¤Ó· ·Ú¿ÏÏËÏË ÚÔ˜ ÙËÓ Â Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ Î·È ÔÈ Ù¤ÛÛÂÚÈ˜ Â˘ıÂ›Â˜ Ô˘ Ê¤Ú·ÌÂ Û˘Ì›ÙÔ˘Ó ÛÂ ÌÈ·.
66.. °È· Ó· ‚ÚÔ‡ÌÂ Ù· ÛËÌÂ›· ∞, µ, °, ¢ Î·È ∂, Û¯Â‰È¿˙Ô˘ÌÂ ÛÂ ‰È¿ÊÔÚÂ˜ ı¤ÛÂÈ˜ ÙÈ˜ ·ÔÛÙ¿ÛÂÈ˜ ∫∫�, §§�, ªª�, ∏∏�, Î·È ££� 

ÌÂÙ·Í‡ ÙˆÓ ·Ú·ÏÏ‹ÏˆÓ Â1 Î·È Â2 Î·È ‚Ú›ÛÎÔ˘ÌÂ Ù· Ì¤Û· ÙÔ˘˜. ∞fi ÙÔ ¤Ó· ·fi ·˘Ù¿, ÙÔ ∞, Ê¤ÚÓÔ˘ÌÂ ·Ú¿ÏÏËÏË
Â˘ıÂ›· Â ÚÔ˜ ÙÈ˜ Â1 Î·È Â2  Î·È ·Ú·ÙËÚÔ‡ÌÂ, fiÙÈ ·˘Ù‹ ÂÚÓ¿ÂÈ Î·È ·fi Ù· ¿ÏÏ· ÛËÌÂ›· µ, °, ¢ Î·È ∂.

77.. ¶ÚÔÂÎÙÂ›ÓÔ˘ÌÂ ÙËÓ µ∞ Î·Ù· 1cm Î·È Ê¤ÚÓÔ˘ÌÂ ÙËÓ ·Ú¿ÏÏËÏË ÚÔ˜ ÙËÓ Â ·fi ·˘Ù‹ ÙËÓ ·fiÛÙ·ÛË, Ë ÔÔ›· Ù¤ÌÓÂÈ ÙËÓ
∞x ÛÙÔ ÛËÌÂ›Ô ° Ô˘ Â›Ó·È ÙÔ ˙ËÙÔ‡ÌÂÓÔ. 

µµ..11..1111.. ∫∫‡‡ÎÎÏÏÔÔ˜̃  ÎÎ··ÈÈ  ÛÛÙÙÔÔÈÈ¯̄ÂÂ››··  ÎÎ‡‡ÎÎÏÏÔÔ˘̆
11.. ªÂ ÙÔÓ ‰È·‚‹ÙË ¯·Ú¿ÛÛÔ˘ÌÂ ÙÔ˘˜ ÙÚÂÈ˜ Î‡ÎÏÔ˘˜ ÌÂ Î¤ÓÙÚÔ ÙÔ ÛËÌÂ›Ô ª Î·È ·ÎÙ›ÓÂ˜ 2,4cm, 2cm  Î·È 15 mm.
22.. °È· Ó· Û¯Â‰È¿ÛÔ˘ÌÂ ÙÔÓ Î‡ÎÏÔ ÌÂ ‰È¿ÌÂÙÚÔ ∞µ Ú¤ÂÈ Ó· ‚ÚÔ‡ÌÂ ÙÔ Î¤ÓÙÚÔ ÙÔ˘ Ô˘ Â›Ó·È ÙÔ Ì¤ÛÔ √ ÙË˜ ∞µ Î·È Ë ·ÎÙ›Ó·

Â›Ó·È ÙÔ ÌÈÛfi ÙÔ˘ Ì‹ÎÔ˘˜ ÙË˜ ∞µ ‰ËÏ·‰‹ 1,9 cm.
33.. √È ·ÎÙ›ÓÂ˜ ÙˆÓ ˙ËÙÔ˘Ì¤ÓˆÓ Î‡ÎÏˆÓ ı· Â›Ó·È Ù· ÌÈÛ¿ Ì‹ÎË ÙˆÓ ‰È·Ì¤ÙÚˆÓ, ‰ËÏ·‰‹ 2cm, 2,5cm Î·È 24mm.
44.. ™¯Â‰È¿˙Ô˘ÌÂ ÙÔÓ Î‡ÎÏÔ ÌÂ Î¤ÓÙÚÔ ∫ Î·È ·ÎÙ›Ó· 3,4cm Î·È ÔÚ›˙Ô˘ÌÂ ¤Ó· ÛËÌÂ›Ô ÙÔ˘ ª. °Ú¿ÊÔ˘ÌÂ ‰‡Ô Î‡ÎÏÔ˘˜ ÌÂ

Î¤ÓÙÚÔ ÙÔ ª Î·È ·ÎÙ›ÓÂ˜ Ù· Ì‹ÎË ÙˆÓ ¯ÔÚ‰ÒÓ 2,4cm Î·È 4,1cm ÔÈ ÔÔ›ÔÈ Ù¤ÌÓÔ˘Ó ÙÔÓ Î‡ÎÏÔ (∫,3,4cm) Ô Î·ı¤Ó·˜ ÛÂ
‰‡Ô ÛËÌÂ›· ∞ Î·È ∞�, µ Î·È µ�. √È ˙ËÙÔ‡ÌÂÓÂ˜ ¯ÔÚ‰¤˜ Â›Ó·È ª∞ Î·È ª∞� (‰‡Ô Ï‡ÛÂÈ˜) Î·È ªµ Î·È ªµ� (‰‡Ô Ï‡ÛÂÈ˜).

55.. °Ú¿ÊÔ˘ÌÂ ÙÔ˘˜ Î‡ÎÏÔ˘˜ (∞, 3cm) Î·È (µ, 2cm), Ô˘ Ù¤ÌÓÔÓÙ·È ÛÙ· ÛËÌÂ›· ∫ Î·È §. ∆fiÙÂ, ·˘Ù¿ Ù· 
ÛËÌÂ›· ·¤¯Ô˘Ó Ù·˘Ùfi¯ÚÔÓ· 3 cm ·fi ÙÔ ∞ Î·È 2 cm ·fi ÙÔ µ.

66.. ∂ÂÈ‰‹ ÙÔ ÛËÌÂ›Ô ª Â›Ó·È ÛËÌÂ›Ô ÙÔÌ‹˜ ÙˆÓ ‰‡Ô Î‡ÎÏˆÓ ·Ó‹ÎÂÈ Ù·˘Ùfi¯ÚÔÓ· Î·È ÛÙÔ˘˜ ‰‡Ô
Î‡ÎÏÔ˘˜ ÂfiÌ¤Óˆ˜ Ë ·fiÛÙ·Û‹ ÙÔ˘ ·fi ÙÔ Î¤ÓÙÚÔ ÙˆÓ Î‡ÎÏˆÓ ÈÛÔ‡Ù·È ÌÂ ÙËÓ ·ÎÙ›Ó·  ÙÔ˘ Î·ıÂÓfi˜
Î·È ÂÂÈ‰‹ ÔÈ ·ÎÙ›ÓÂ˜ ÙˆÓ ‰‡Ô Î‡ÎÏˆÓ Â›Ó·È ›ÛÂ˜ ı· Â›Ó·È ª∞=ªµ. √ÌÔ›ˆ˜ Î·È ÁÈ· ÙÔ ÛËÌÂ›Ô
¡ ı· ¤¯Ô˘ÌÂ ¡∞=¡µ.
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µµ..11..1122.. ∂∂››ÎÎÂÂÓÓÙÙÚÚËË  ÁÁˆ̂ÓÓ››··  --  ™™¯̄¤¤ÛÛËË  ÂÂ››ÎÎÂÂÓÓÙÙÚÚËË˜̃  ÁÁˆ̂ÓÓ››··˜̃  ÎÎ··ÈÈ  ÙÙÔÔ˘̆  ··ÓÓÙÙÈÈÛÛÙÙÔÔ››¯̄ÔÔ˘̆  ÙÙfifiÍÍÔÔ˘̆  --  ªª¤¤ÙÙÚÚËËÛÛËË  ÙÙfifiÍÍÔÔ˘̆
11.. (·) 360Æ, (‚) 180Æ, (Á) 90Æ. 
22..  ¢‡Ô ÙˆÓ 60Æ Î·È ‰‡Ô ÙˆÓ 120Æ.
33..  Ÿ¯È, ‰ÈfiÙÈ ÂÓÒ ¤¯Ô˘Ó ÙÔ ›‰ÈÔ Ì¤ÙÚÔ ‰ÂÓ ·Ó‹ÎÔ˘Ó ÛÂ 

›ÛÔ˘˜ Î‡ÎÏÔ˘˜. 
44..  ∞ÊÔ‡ Ù· ÙfiÍ· Â›Ó·È ›Û· ı· Â›Ó·È Î·È ÔÈ Â›ÎÂÓÙÚÂ˜ ÁˆÓ›Â˜

›ÛÂ˜, ¿Ú· ı· Â›Ó·È 360Æ::  6=60Æ.

55..  ∏ Â›ÎÂÓÙÚË ÁˆÓ›· A
∧
OB Â›Ó·È 60Æ Î·È ·ÓÙÈÛÙÔÈ¯Â› ÛÙÔ

60Æ::  360Æ= ÙÔ˘ Î‡ÎÏÔ˘.

66..  ∫·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÔ ÙÚ›ÁˆÓÔ ∞µ°. ªÂ ÙÔ ÌÔÈÚoÁÓˆÌfiÓÈÔ

‚Ú›ÛÎÔ˘ÌÂ fiÙÈ ÔÈ ÁˆÓ›Â˜
∧
B Î·È

∧
A Â›Ó·È ÂÚ›Ô˘ 70Æ, ÂÓÒ

Ë ÁˆÓ›·
∧
° Â›Ó·È ÂÚ›Ô˘ 40Æ.

1
6

µµ..11..1133.. ££¤¤ÛÛÂÂÈÈ˜̃  ÂÂ˘̆ııÂÂ››··˜̃  ÎÎ··ÈÈ  ÎÎ‡‡ÎÎÏÏÔÔ˘̆
11.. ™¯Â‰È¿˙Ô˘ÌÂ ÙÈ˜ ·Ú¿ÏÏËÏÂ˜ Â˘ıÂ›Â˜ Â1 Î·È Â2. ¶·›ÚÓÔ˘ÌÂ ¤Ó· ÛËÌÂ›Ô ª ¿Óˆ ÛÙËÓ Â1 Î·È ÌÂ Î¤ÓÙÚÔ ÙÔ ª Î·È ·ÎÙ›Ó· 3,6cm

ÁÚ¿ÊÔ˘ÌÂ Î‡ÎÏÔ, Ô ÔÔ›Ô˜ Ù¤ÌÓÂÈ ÙËÓ Â2 ÛÂ ‰‡Ô ÛËÌÂ›· ∞ Î·È µ. ∆· ÛËÌÂ›· ∞ Î·È µ Â›Ó·È Ù· ˙ËÙÔ‡ÌÂÓ·.
22.. √È ÂÊ·ÙfiÌÂÓÂ˜ ÙÔ˘ Î‡ÎÏÔ˘ Â1 Î·È Â2. Â›Ó·È Î¿ıÂÙÂ˜ ÛÙËÓ ∞µ ¿Ú· Â›Ó·È ÌÂÙ·Í‡ ÙÔ˘˜ ·Ú¿ÏÏËÏÂ˜.
33.. (·) °ÓˆÚ›˙Ô˘ÌÂ fiÙÈ Ë ·fiÛÙ·ÛË ‰=4cm ÙÔ˘ Î¤ÓÙÚÔ˘ ÙÔ˘ Î‡ÎÏÔ˘ ·fi ÙËÓ Â˘ıÂ›· Â Â›Ó·È ÌÈÎÚfiÙÂÚË ·fi ÙËÓ ·ÎÙ›Ó· ÙÔ˘ Ú=5cm, Ë Â˘ıÂ›· 

Â Ù¤ÌÓÂÈ ÙÔÓ Î‡ÎÏÔ ÛÂ ‰‡Ô ÛËÌÂ›·, (‚) fiÙ·Ó Ë ·fiÛÙ·ÛË ‰=2,5cm Â›Ó·È ›ÛË ÌÂ ÙËÓ ·ÎÙ›Ó· Ú=2,5cm, ÙfiÙÂ Ë Â˘ıÂ›· ÂÊ¿ÙÂÙ·È ÛÙÔÓ Î‡ÎÏÔ 
Î·È ¤¯ÂÈ Ì·˙› ÙÔ˘ ¤Ó· ÎÔÈÓfi ÛËÌÂ›Ô, ÙÔ ÛËÌÂ›Ô Â·Ê‹˜ Î·È (Á) fiÙ·Ó Â›Ó·È ‰=6cm >Ú=3cm, ÙfiÙÂ ‰ÂÓ ¤¯Ô˘Ó Î·Ó¤Ó· ÎÔÈÓfi ÛËÌÂ›Ô.

44.. ∆Ô Î¤ÓÙÚÔ ∫ ÙˆÓ Î‡ÎÏˆÓ ·¤¯ÂÈ ·fi ÙËÓ Â˘ıÂ›· Â2 ·fiÛÙ·ÛË ∫∞=3,1cm. ∂ÔÌ¤Óˆ˜ Ô Î‡ÎÏÔ˜ ÌÂ ·ÎÙ›Ó· Ú=2,1cm ‰ÂÓ ¤¯ÂÈ 
Î·Ó¤Ó· ÎÔÈÓfi ÛËÌÂ›Ô ÌÂ ÙËÓ Â2. √ Î‡ÎÏÔ˜ ÌÂ ·ÎÙ›Ó· Ú=3,1cm ¤¯ÂÈ ¤Ó· ÎÔÈÓfi ÛËÌÂ›Ô ÌÂ ÙËÓ Â2, ¿Ú· ÂÊ¿ÙÂÙ·È Ûã ·˘Ù‹Ó.
∫È Ô Î‡ÎÏÔ˜ ÌÂ ·ÎÙ›Ó· Ú=3,6cm ¤¯ÂÈ ‰‡Ô ÎÔÈÓ¿ ÛËÌÂ›· ÌÂ ÙËÓ Â2, ¿Ú· Ù¤ÌÓÔÓÙ·È. 

55.. ∆Ô ÛËÌÂ›Ô ª Â›Ó·È ·ÊÂÓfi˜ ÛËÌÂ›Ô ÙÔ˘ Î‡ÎÏÔ˘ (∞, 18mm) Î·È ·ÊÂÙ¤ÚÔ˘ ÙÔ˘ Î‡ÎÏÔ˘ (µ, 22mm) ∂ÔÌ¤Óˆ˜ Ë Î¿ıÂÙË ÛÙËÓ ∞µ 
Â˘ıÂ›· Â, Â›Ó·È Î¿ıÂÙË Ù·˘Ùfi¯ÚÔÓ· ÛÙÈ˜ ¿ÎÚÂ˜ ÙˆÓ ·ÎÙ›ÓˆÓ ÙˆÓ ‰‡Ô Î‡ÎÏˆÓ ¿Ú· ÂÊ·ÙfiÌÂÓË Î·È ÛÙÔ˘˜ ‰‡Ô.

∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ˜̃  ÛÛÙÙÈÈ˜̃  ∂∂··ÓÓ··ÏÏËËÙÙÈÈÎÎ¤¤˜̃  ∂∂ÚÚˆ̂ÙÙ‹‹ÛÛÂÂÈÈ˜̃  ∞∞˘̆ÙÙÔÔ··ÍÍÈÈÔÔÏÏfifiÁÁËËÛÛËË˜̃
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ªª¤¤ÚÚÔÔ˜̃  μμ� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  22ÔÔ ™™˘̆ÌÌÌÌÂÂÙÙÚÚ››··
BB..22..11.. ™™˘̆ÌÌÌÌÂÂÙÙÚÚ››··  ˆ̂˜̃  ÚÚÔÔ˜̃  ¿¿ÍÍÔÔÓÓ··

11.. (·) ∂ÂÈ‰‹ ÙÔ √ ·Ó‹ÎÂÈ ÛÙËÓ Â ¤¯ÂÈ Û˘ÌÌÂÙÚÈÎfi ÙÔÓ Â˘·Ùfi ÙÔ˘ ÂÔÌ¤Óˆ˜ ·ÚÎÂ› Ó·
¿ÚÔ˘ÌÂ ¤Ó· ÛËÌÂ›Ô ÛÂ Î¿ıÂ ÏÂ˘Ú¿ ÙË˜ ÁˆÓ›·˜ Î·È Ó· ‚ÚÔ‡ÌÂ Ù· Û˘ÌÌÂÙÚÈÎ¿
ÙÔ˘˜. (‚) ∞ÓÙÈı¤Ùˆ˜ Â‰Ò ‚Ú›ÛÎÔ˘ÌÂ ÙÔ √� Û˘ÌÌÂÙÚÈÎfi ÙÔ˘ √ Î·È Ù· ¿ÏÏ· ‰‡Ô ÛËÌÂ›·
Â›Ó·È ·˘Ù¿ Ô˘ Ù¤ÌÓÂÈ Ë Â ÙÈ˜ ÏÂ˘Ú¤˜ ÙË˜ ÁˆÓ›·˜.

22.. ∫·È ÛÙÈ˜ ‰‡Ô ÂÚÈÙÒÛÂÈ˜ ‚Ú›ÛÎÔ˘ÌÂ ÙÔ √� Û˘ÌÌÂÙÚÈÎfi ÙÔ˘ √. ∂ÂÈ‰‹ Ù· Û˘ÌÌÂÙÚÈÎ¿
Û¯‹Ì·Ù· Â›Ó·È ›Û· Ë ·ÎÙ›Ó· ÙÔ˘ Û˘ÌÌÂÙÚÈÎÔ‡ Î‡ÎÏÔ˘ Â›Ó·È Ë ›‰È· ÌÂ ÙÔ˘ Î‡ÎÏÔ˘ Ô˘ ‰fiıËÎÂ.

33.. ™¯Â‰È¿˙Ô˘ÌÂ ·Ú¯ÈÎ¿ ÙÔ Û˘ÌÌÂÙÚÈÎfi ™� ÙÔ˘ Û¯‹Ì·ÙÔ˜ ™ ˆ˜ ÚÔ˜ ÙËÓ Â Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÙÔ
Û˘ÌÌÂÙÚÈÎfi ™�� ÙÔ˘ ™� ˆ˜ ÚÔ˜ ÙËÓ Â� Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ fi¯È ÌfiÓÔ Â›Ó·È ›ÛÔ ÌÂ ÙÔ ·Ú¯ÈÎfi ·ÏÏ¿ Î·È ÔÌÔ›ˆ˜ ÎÂ›ÌÂÓÔ.
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33.. ™¯Â‰È¿˙Ô˘ÌÂ ÙÔ˘˜ ¿ÍÔÓÂ˜ Û˘ÌÌÂÙÚ›·˜ Ô˘ ¤¯Ô˘Ó Ï‹ıÔ˜: (·) 3, (‚) 4, (Á) 5, (‰) 6, (Â) 7, (ÛÙ) 8.
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BB..22..22.. ãã∞∞ÍÍÔÔÓÓ··˜̃  ÛÛ˘̆ÌÌÌÌÂÂÙÙÚÚ››··˜̃

44.. √ ¿ÍÔÓ·˜ Û˘ÌÌÂÙÚ›·˜ ‰‡Ô ›ÛˆÓ Î·È ÙÂÌÓfiÌÂÓˆÓ Î‡ÎÏˆÓ
Â›Ó·È: (·) Ë Â˘ıÂ›· ÙË˜ ÎÔÈÓ‹˜ ¯ÔÚ‰‹˜ Î·È (‚) Ë ‰È¿ÎÂÓÙÚÔ˜
(Ë Â˘ıÂ›· Ô˘ ÂÓÒÓÂÈ Ù· Î¤ÓÙÚ· Î·È ÙˆÓ ‰‡Ô Î‡ÎÏˆÓ).

55.. (·) ŸÙ·Ó Â›Ó·È ÔÌfiÎÂÓÙÚÔÈ Î¿ıÂ Â˘ıÂ›· Ô˘ ‰È¤Ú¯ÂÙ·È ·fi ÙÔ 
ÎÔÈÓfi Î¤ÓÙÚÔ Â›Ó·È ¿ÍÔÓ·˜ Û˘ÌÌÂÙÚ›·˜. (‚) ŸÙ·Ó ¤¯Ô˘Ó ‰È·ÊÔ-
ÚÂÙÈÎ¿ Î¤ÓÙÚ· ¿ÍÔÓ·˜ Û˘ÌÌÂÙÚ›·˜ Â›Ó·È Ë ‰È¿ÎÂÓÙÚÔ˜ ÙÔ˘˜.

22.. ∫·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÌÂ Î·ÓfiÓ· Î·È ‰È·‚‹ÙË ÙËÓ ÌÂÛÔÎ¿ıÂÙÔ ÙÔ˘ ∞μ Î·È ‚Ú›ÛÎÔ˘ÌÂ ÙÔ Ì¤ÛÔ ÙÔ˘ ¢. ™ÙË Û˘Ó¤¯ÂÈ· 
Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÈ˜ ÌÂÛÔÎ¿ıÂÙÂ˜ ÙˆÓ Â˘ı˘ÁÚ¿ÌÌˆÓ ÙÌËÌ¿ÙˆÓ ∞¢ Î·È ¢μ Î·È ‚Ú›ÛÎÔ˘ÌÂ Ù· Ì¤Û· ÙÔ˘˜. 

33.. ∏ ÌÂÛÔÎ¿ıÂÙÔ˜ ÙË˜ ∫∞ Ù¤ÌÓÂÈ ÙÔÓ Î‡ÎÏÔ ÛÙ· ÛËÌÂ›· μ Î·È °. ∞˘Ù¿ Â›Ó·È Ù· ˙ËÙÔ‡ÌÂÓ· ÛËÌÂ›·.
44.. °È· Ó· ·¤¯ÂÈ ÂÍ›ÛÔ˘ Ë ÛÙ¿ÛË Ú¤ÂÈ Ó· ‚Ú›ÛÎÂÙ·È ÛÙË ÌÂÛÔÎ¿ıÂÙÔ ÙË˜ ·fiÛÙ·ÛË˜ ÙˆÓ ‰‡Ô ÔÈÎÈÛÌÒÓ ∞ Î·È μ.
55.. °È· Ó· ·¤¯ÂÈ ÂÍ›ÛÔ˘ Ú¤ÂÈ Ó· ‚Ú›ÛÎÂÙ·È ÛÙË ÌÂÛÔÎ¿ıÂÙÔ ÙË˜ ·fiÛÙ·ÛË˜ ÙˆÓ ‰‡Ô ¯ˆÚÈÒÓ ∞ Î·È μ.
66.. ªÂ Î·ÓfiÓ· Î·È ‰È·‚‹ÙË Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÈ˜ ÌÂÛÔÎ¿ıÂÙÂ˜ ÙˆÓ ÏÂ˘ÚÒÓ ÙÔ˘ ÙÚÈÁÒÓÔ˘.
77.. (·) ™˘ÁÎÚ›ÓÔ˘ÌÂ Ù· ª∞ Î·È ªμ Î·È ‚Ú›ÛÎÔ˘ÌÂ fiÙÈ Â›Ó·È ›Û·. ∞ÏÏ¿ ÙÔ ª Â›Ó·È ÙÔ ÛËÌÂ›Ô ÙË˜

ÌÂÛÔÎ·ı¤ÙÔ˘ ÙÔ˘ ∞μ ÂÔÌ¤Óˆ˜ ÈÛ·¤¯ÂÈ ·fi Ù· ¿ÎÚ· ÙÔ˘, ¿Ú· ª∞=ªμ. (‚) √ÌÔ›ˆ˜ Î·È ÙÔ ¡
Â›Ó·È ÛËÌÂ›Ô ÙË˜ ÌÂÛÔÎ·ı¤ÙÔ˘, ¿Ú· ¡∞=¡μ. (Á) Δ· ÛËÌÂ›· ∞ Î·È μ Â›Ó·È ÛËÌÂ›· ÙÔ˘ Î‡ÎÏÔ˘ ¿Ú·
∫∞=∫μ. ¢ËÏ·‰‹, ÙÔ ∫ Â›Ó·È ÛËÌÂ›Ô ÙË˜ ÌÂÛÔÎ·ı¤ÙÔ˘ ÙÔ˘ ∞μ.

88.. ¢È¤Ú¯ÔÓÙ·È ·fi ÙÔ Î¤ÓÙÚÔ ∫ ÙÔ˘ Î‡ÎÏÔ˘.       99..  ∏ ÙÔÌ‹ ÙË˜ ÌÂÛÔÎ·ı¤ÙÔ˘ ÙÔ˘ ∞μ Î·È ÙË˜ Â Â›Ó·È ÙÔ ˙ËÙÔ‡ÌÂÓÔ ÛËÌÂ›Ô.
μμ..22..44.. ™™˘̆ÌÌÌÌÂÂÙÙÚÚ››··  ˆ̂˜̃  ÚÚÔÔ˜̃  ÛÛËËÌÌÂÂ››ÔÔ

11.. ŒÛÙˆ fiÙÈ Ù· Û˘ÌÌÂÙÚÈÎ¿ ÙˆÓ μ Î·È ° Â›Ó·È Ù· μ� Î·È °� ÙfiÙÂ ÙÔ μ° ı· ¤¯ÂÈ Û˘ÌÌÂÙÚÈÎfi ÙÔ μ�°� ¿Ú· Ù· μ° Î·È  μ�°� Â›Ó·È ›Û·
Î·È Ù· Ì¤Û· ÙÔ˘˜, ˆ˜ ·ÓÙ›ÛÙÔÈ¯· ÛÙÔÈ¯Â›· ı· Â›Ó·È ÌÂÙ·Í‡ ÙÔ˘˜ Û˘ÌÌÂÙÚÈÎ¿. ∞ÏÏ¿ ÙÔ Û˘ÌÌÂÙÚÈÎfi  ÙÔ˘ ª, ˆ˜ ÚÔ˜ ÙÔ ∞, Â›Ó·È
ÙÔ ª� Î·È ÂÂÈ‰‹ ÙÔ μ�°� ¤¯ÂÈ ¤Ó· Ì¤ÛÔ Û˘ÓÂ¿ÁÂÙ·È fiÙÈ ·˘Ùfi ı· Â›Ó·È ÙÔ ·ÓÙ›ÛÙÔÈ¯Ô ÙÔ˘ μ�°� ‰ËÏ·‰‹ ÙÔ Û˘ÌÌÂÙÚÈÎfi ÙÔ˘ ª. 

22.. ΔÔ √ Â›Ó·È Ì¤ÛÔÓ ÙË˜ μ¢  ‰ËÏ·‰‹ √μ=√¢. Δ· ∞ Î·È ° Â›Ó·È Û˘ÌÌÂÙÚÈÎ¿ ˆ˜ ÚÔ˜ ÙÔ √ ÂÔÌ¤Óˆ˜ ı· Â›Ó·È ∞√=√°.
∂ÔÌ¤Óˆ˜ ÙÔ ÙÂÙÚ¿ÏÂ˘ÚÔ ∞μ°¢ Â›Ó·È ·Ú·ÏÏËÏfiÁÚ·ÌÌÔ.

11..

22.. Δ· ‰‡Ô ÚÒÙ· ‰ÂÓ ¤¯Ô˘Ó Î¤ÓÙÚÔ Û˘ÌÌÂÙÚ›·˜. ∞fi Ù· ÙÚ·Ô˘Ïfi¯·ÚÙ· ¤¯Ô˘Ó Ë ÓÙ¿Ì·, ÙÔ 8 ÎÔ‡· Î·È ÙÔ 8 Î·Úfi.

33..

xxxx∫‡ÎÏÔ˜

xxxxΔÂÙÚ¿ÁˆÓÔ

xxxxƒfiÌ‚Ô˜

xxxx√ÚıÔÁÒÓÈÔ

xxxx¶·Ú·ÏÏËÏfiÁÚ·ÌÌÔ

xxπÛfiÏÂ˘ÚÔ ÙÚ›ÁˆÓÔ

xxπÛÔÛÎÂÏ¤˜ ÙÚ›ÁˆÓÔ

xxxx∂˘ı‡ÁÚ·ÌÌÔ ÙÌ‹Ì·
Œ¯ÂÈ Î¤ÓÙÚÔ Û˘ÌÌÂÙÚ›·˜¶ÂÚÈÛÛfiÙÂÚÔ˘˜Δ¤ÛÛÂÚÈ˜ΔÚÂÈ˜¢‡ÔŒÓ·∫·Ó¤Ó·

ÕÍÔÓÂ˜ ™˘ÌÌÂÙÚ›·˜

xxxxxxxxxxxxxxxxxx11

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx00

øøææÃÃººÀÀΔΔ™™ƒƒ¶¶√√••¡¡ªª§§∫∫ππ££∏∏∑∑∂∂¢¢°°μμ∞∞∫∫∂∂¡¡ΔΔƒƒ√√  ™™ÀÀªª..

A

M

B

N
K

BB..22..33.. ªªÂÂÛÛÔÔÎÎ¿¿ııÂÂÙÙÔÔ˜̃  ÂÂ˘̆ıı‡‡ÁÁÚÚ··ÌÌÌÌÔÔ˘̆  ÙÙÌÌ‹‹ÌÌ··ÙÙÔÔ˜̃

μμ..22..55.. ∫∫¤¤ÓÓÙÙÚÚÔÔ  ÛÛ˘̆ÌÌÌÌÂÂÙÙÚÚ››··˜̃
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- 246 - ª¤ÚÔ˜ °’ - ¶·Ú¿ÚÙËÌ·: ÀÔ‰Â›ÍÂÈ˜ - ∞·ÓÙ‹ÛÂÈ˜ ÁÈ· ÙÈ˜ ∞ÛÎ‹ÛÂÈ˜

μμ..22..66.. ¶¶··ÚÚ¿¿ÏÏÏÏËËÏÏÂÂ˜̃  ÂÂ˘̆ııÂÂ››ÂÂ˜̃  ÔÔ˘̆  ÙÙ¤¤ÌÌÓÓÔÔÓÓÙÙ··ÈÈ  ··fifi  ÌÌ››··  ¿¿ÏÏÏÏËË  ÂÂ˘̆ııÂÂ››··

11.. ŒÛÙˆ
∧
·=12Æ. ∏ ÁˆÓ›· 

∧
· Î·È fiÏÂ˜ ÔÈ ÔÍÂ›Â˜ ÁˆÓ›Â˜ ÙÔ˘ Û¯‹Ì·ÙÔ˜ Â›Ó·È ›ÛÂ˜ ÌÂ 12Æ. ∏ ·Ú·ÏËÚˆÌ·ÙÈÎ‹ ÙË˜ 

∧
· , ¤ÛÙˆ

Ë ÁˆÓ›· 
∧
Á ı· Â›Ó·È ›ÛË ÌÂ 180Æ–

∧
·=180Æ–12Æ=168Æ. √È ÁˆÓ›Â˜ 

∧
Á Î·È fiÏÂ˜ ÔÈ ·Ì‚ÏÂ›Â˜ ÁˆÓ›Â˜ ÙÔ˘ Û¯‹Ì·ÙÔ˜ Â›Ó·È ›ÛÂ˜ ÌÂ 168Æ.

22..
∧
‚=

∧
Á=70Æ ˆ˜ ÂÓÙfi˜–ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿ ÙˆÓ Â3//Â4 ÙÂÌÓÔÌ¤ÓˆÓ ·fi Â2.

∧
‚=

∧
˙=70Æ ˆ˜ ÂÓÙfi˜–ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿  ÙˆÓ Â1//Â2 ÙÂÌÓÔÌ¤ÓˆÓ ·fi Â3.

˙+
∧
Â=180Æ ˆ˜ ÂÓÙfi˜–ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿  ÙˆÓ Â3//Â4 ÙÂÌÓÔÌ¤ÓˆÓ ·fi Â1, ¿Ú·

∧
Â=180Æ–

∧
˙=180Æ–70Æ=110Æ.

∧
·+

∧
‰=180Æ ˆ˜ ÂÓÙfi˜–ÂÎÙfi˜  ÂÓ·ÏÏ¿Í ÙˆÓ Â1//Â2 ÙÂÌÓÔÌ¤ÓˆÓ ·fi Â5, ¿Ú·

∧
‰=180Æ–

∧
·=180Æ–70Æ=110Æ. 

33.. £· ¤¯Ô˘ÌÂ fiÙÈ
∧
·=∞

∧
=63Æ ÂÂÈ‰‹ Â›Ó·È ÂÓÙfi˜-ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿  ÙˆÓ ∞μ//¢° ÙÂÌÓÔÌ¤ÓˆÓ

·fi ÙËÓ ∞¢. ÕÚ·  ¢
∧

=180Æ–
∧
·=180Æ–63Æ=117Æ. ∂›ÛË˜ Â›Ó·È 

∧
‚=

∧
·=63Æ ÂÂÈ‰‹ Â›Ó·È 

ÂÓÙfi˜-ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿  ÙˆÓ μ°//∞¢ ÙÂÌÓÔÌ¤ÓˆÓ ·fi ÙËÓ ¢°.  ÕÚ· °
∧

=
∧
‚=63Æ ·ÊÔ‡ Â›Ó·È

Î·Ù·ÎÔÚ˘Ê‹Ó. Œ¯Ô˘ÌÂ Î·È 
∧
‰=

∧
‚=63Æ ÁÈ·Ù› Â›Ó·È ¿ÏÈ ÂÓÙfi˜-ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿ ÙˆÓ ∞μ//¢°

ÙÂÌÓÔÌ¤ÓˆÓ ·fi ÙËÓ μ°.  ÕÚ· μ
∧

=180Æ–
∧
‰=180Æ–63Æ=117Æ.

44.. ∞ÊÔ‡ Ë ‰2 Â›Ó·È ‰È¯ÔÙfiÌÔ˜ ı· Â›Ó·È: 2
∧
Ê=56Æ, ‰ÈfiÙÈ Â›Ó·È ÂÓÙfi˜ ÂÓ·ÏÏ¿Í ÙˆÓ Â1//Â2 ÙÂÌÓÔÌ¤ÓˆÓ ·fi ÙËÓ ∞μ.  ÕÚ· 

∧
Ê=28Æ. 

ŸÌˆ˜ 
∧
Ê=

∧
·=28Æ, ˆ˜ ÂÓÙfi˜ ÂÓ·ÏÏ¿Í ÙˆÓ Â1//Â2 ÙÂÌÓÔÌ¤ÓˆÓ ·fi ÙËÓ ‰2. ∂ÂÈ‰‹

∧
· Î·È 

∧
Á Â›Ó·È Î·Ù·ÎÔÚ˘Ê‹Ó ÁˆÓ›Â˜ ı· Â›Ó·È 

∧
·=

∧
Á=28Æ. Δ¤ÏÔ˜ ÔÈ

∧
· Î·È 

∧
‚ Â›Ó·È ·Ú·ÏËÚˆÌ·ÙÈÎ¤˜, ¿Ú· Â›Ó·È 

∧
‚=180Æ–

∧
·=180Æ–28Æ=152Æ.

55.. ã∂¯Ô˘ÌÂ 
∧
Ê+116Æ=180Æ ‰ÈfiÙÈ Â›Ó·È ÂÓÙfi˜ Î·È Â› Ù· ·˘Ù¿ ÙˆÓ Â1//Â2 ÙÂÌÓÔÌ¤ÓˆÓ ·fi ÙËÓ Â3, ¿Ú· Â›Ó·È: 

∧
Ê=180Æ-116Æ=64Æ.

∞ÏÏ¿ ¤¯Ô˘ÌÂ 
∧
Ê=

∧
‚=64Æ ˆ˜ ÂÓÙfi˜-ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿  ÙˆÓ Â3//Â4 ÙÂÌÓÔÌ¤ÓˆÓ ·fi ÙËÓ Â2. Δ¤ÏÔ˜ Â›Ó·È 

∧
·=180Æ–

∧
‚=116Æ.

66.. ∂›Ó·È 
∧
ˆ=30Æ ˆ˜ ÂÓÙfi˜ ÂÓ·ÏÏ¿Í ÙˆÓ ∞¢//μ° ÙÂÌÓÔÌ¤ÓˆÓ ·fi μ¢. ∂›ÛË˜ 

∧
ı =105Æ ˆ˜ ÂÓÙfi˜ ÂÓ·ÏÏ¿Í ÙˆÓ ∞¢//μ°

ÙÂÌÓÔÌ¤ÓˆÓ ·fi °¢. ∂›Ó·È fiÌˆ˜
∧
·=

∧
ı =105Æ ˆ˜ ÂÓÙfi˜-ÂÎÙfi˜ Î·È Â› Ù· ·˘Ù¿ ÙˆÓ ∞μ//¢° ÙÂÌÓÔÌ¤ÓˆÓ ·fi ∞¢. ∞ÏÏ¿

¤¯Ô˘ÌÂ  Î·È
∧
ı+(

∧
ˆ+

∧
Ê)=180Æ ÂÔÌ¤Óˆ˜ 105Æ+30Æ+

∧
Ê=180Æ ¿Ú· 

∧
Ê=45Æ. ∂›Ó·È fiÌˆ˜ 

∧
Á=

∧
Ê=45Æ ˆ˜ ÂÓÙfi˜ ÂÓ·ÏÏ¿Í ÙˆÓ

°¢//∞μ ÙÂÌÓÔÌ¤ÓˆÓ ·fi μ¢. Δ¤ÏÔ˜
∧
Â=75Æ.

‚‚··
yy

6633ÆÆ
55  ccmm

22,,
99  

ccmm

‰‰

°°
¢¢

∞∞ μμ

ªª¤¤ÚÚÔÔ˜̃  μμ� ∫∫ÂÂÊÊ¿¿ÏÏ··ÈÈÔÔ  33ÔÔ --  ΔΔÚÚ››ÁÁˆ̂ÓÓ··  --  ¶¶··ÚÚ··ÏÏÏÏËËÏÏfifiÁÁÚÚ··ÌÌÌÌ··  --  ΔΔÚÚ··¤¤˙̇ÈÈ··

μμ..33..11.. ™™ÙÙÔÔÈÈ¯̄ÂÂ››··  ÙÙÚÚÈÈÁÁÒÒÓÓÔÔ˘̆  --  ∂∂››‰‰ËË  ÙÙÚÚÈÈÁÁÒÒÓÓˆ̂ÓÓ
11.. (·) ™,  (‚) §,  (Á) ™,  (‰) ™,  (Â) §,  (ÛÙ) ™,  (˙) ™,  (Ë) §.
22..  Œ¯Ô˘ÌÂ fiÙÈ μ∫=∫ª, ª§=§° Î·È μª=ª° ÔfiÙÂ 

μ∫=∫ª=ª§=§°=1,1cm.
33.. ¢ª=ª∑ 44..    ∞ƒ=ƒμ.                 55..  ∞¡=¡°.

μμ..33..22.. ÕÕııÚÚÔÔÈÈÛÛÌÌ··  ÁÁˆ̂ÓÓÈÈÒÒÓÓ  ÙÙÚÚÈÈÁÁÒÒÓÓÔÔ˘̆  --  ππ‰‰ÈÈfifiÙÙËËÙÙÂÂ˜̃  ÈÈÛÛÔÔÛÛÎÎÂÂÏÏÔÔ‡‡˜̃  ÙÙÚÚÈÈÁÁÒÒÓÓÔÔ˘̆
11..  (·) ™,  (‚) §,  (Á) §,  (‰) §,  (Â) ™,  (ÛÙ) §,  (˙) ™,  (Ë) ™,  (ı) §.
22.. ™¯Â‰È¿˙Ô˘ÌÂ ÙÌ‹Ì· μ°  Î·È Ê¤ÚÓÔ˘ÌÂ ·fi ÙÔ μ ÙËÓ ËÌÈÂ˘ıÂ›· μx ¤ÙÛÈ, ÒÛÙÂ Ó· Û¯ËÌ·ÙÈÛÙÂ› ÁˆÓ›· 

∧
μ=75Æ. ªÂÙ¿ ·fi

ÙÔ ° Ê¤ÚÓÔ˘ÌÂ ÙËÓ ËÌÈÂ˘ıÂ›· °y ¤ÙÛÈ, ÒÛÙÂ Ó· Û¯ËÌ·ÙÈÛÙÂ› ÁˆÓ›· 
∧
°=35Æ. ŒÛÙˆ ∞ ÙÔ ÛËÌÂ›Ô Ô˘ Ù¤ÌÓÔÓÙ·È ÔÈ

ËÌÈÂ˘ıÂ›Â˜ μx Î·È °y. ŸÌˆ˜ 
∧
∞+

∧
μ+

∧
°=180Æ ¿Ú· Â›Ó·È 

∧
∞=180Æ–75Æ–35Æ=70Æ.

33.. ™¯Â‰È¿˙Ô˘ÌÂ ÙÌ‹Ì· ∞μ=4,2cm Î·È Ê¤ÚÓÔ˘ÌÂ ·fi ÙÔ μ ÙËÓ ËÌÈÂ˘ıÂ›· μx ¤ÙÛÈ, ÒÛÙÂ Ó· Û¯ËÌ·ÙÈÛÙÂ› ÁˆÓ›· 
∧
μ=60Æ. ªÂÙ¿

·fi ÙÔ ∞ Ê¤ÚÓÔ˘ÌÂ ÙËÓ ËÌÈÂ˘ıÂ›· ∞y ¤ÙÛÈ, ÒÛÙÂ Ó· Û¯ËÌ·ÙÈÛÙÂ› ÁˆÓ›· 
∧
∞=90Æ. √ÓÔÌ¿˙Ô˘ÌÂ ° ÙÔ ÛËÌÂ›Ô ÛÙÔ ÔÔ›Ô

Ù¤ÌÓÔÓÙ·È ÔÈ ËÌÂ˘ıÂ›Â˜ μx Î·È ∞y. ªÂ ÙÔ ÌÔÈÚÔÁÓˆÌfiÓÈÔ ÌÂÙÚ¿ÌÂ ÙË ÁˆÓ›· 
∧
°. ŸÌˆ˜  

∧
∞+

∧
μ+

∧
°=180Æ ¿Ú· Â›Ó·È

∧
°=180Æ–90Æ–60Æ=30Æ. ªÂÙÚ¿ÌÂ ÙËÓ ÏÂ˘Ú¿ μ° Î·È ‚Ú›ÛÎÔ˘ÌÂ fiÙÈ Â›Ó·È: μ°=2,1 cm.

44.. ∂›Ó·È 
∧
·=52Æ Î·È

∧
Ê=48Æ(Î·Ù·ÎÔÚ˘Ê‹Ó). Œ¯Ô˘ÌÂ 

∧
‰=

∧
Ê=48Æ ÁÈ·Ù› Â›Ó·È ÂÓÙfi˜ ÂÓ·ÏÏ¿Í ÙˆÓ Â1///Â2 ÙÂÌÓÔÌ¤ÓˆÓ ·fi ‰1. 

°ÓˆÚ›˙Ô˘ÌÂ fiÙÈ Â›Ó·È 
∧
·+

∧
‰+

∧
Á=180Æ, ¿Ú· 

∧
Á=180Æ–52Æ–48Æ=80Æ. ΔfiÙÂ fiÌˆ˜ ı· Â›Ó·È 

∧
‚=

∧
Á=80Æ(Î·Ù·ÎÔÚ˘Ê‹Ó).

55.. (·) ‘∂¯Ô˘ÌÂ 
∧
Ê+35Æ+72Æ=180Æ, ÔfiÙÂ 

∧
Ê=73Æ. (‚) Œ¯Ô˘ÌÂ 

∧
Ê+35Æ+(180Æ–102Æ)=180Æ, ÔfiÙÂ 

∧
Ê=67Æ.

66.. º¤ÚÓÔ˘ÌÂ ∂x//°¢//∞μ, ÔfiÙÂ 
∧
ı=40Æ Î·È 

∧
Ê=42Æ (ÂÓÙfi˜ ÂÓ·ÏÏ¿Í). ∂ÔÌ¤Óˆ˜ 

∧
ˆ=

∧
ı+

∧
Ê=40Æ+42Æ=82Æ.

77.. ‘∂¯Ô˘ÌÂ fiÙÈ 74Æ+2x=180Æ, ÔfiÙÂ 2x=180Æ–74Æ ¿Ú· 2x=106Æ, ÂÔÌ¤Óˆ˜ x=53Æ. ¢ËÏ·‰‹, ÔÈ ÚÔÛÎÂ›ÌÂÓÂ˜ ÛÙË  ‚¿ÛË
ÁˆÓ›Â˜ Â›Ó·È 53Æ Ë Î·ıÂÌÈ¿.

88.. £· ¤¯Ô˘ÌÂ fiÙÈ 
∧
∞+

∧
μ+

∧
°=180Æ, ÂÔÌ¤Óˆ˜ 36Æ+ 2

∧
°+

∧
°=180Æ, Û˘ÓÂÒ˜ 3

∧
°=180Æ–36Æ, ¿Ú· 

∧
°=48Æ Î·È 

∧
μ=96Æ.

99.. °ÓˆÚ›˙Ô˘ÌÂ fiÙÈ 
∧
∞+

∧
μ+

∧
°=180Æ, ÂÔÌ¤Óˆ˜  2

∧
μ+

∧
μ+3

∧
μ=180Æ, Û˘ÓÂÒ˜ 6

∧
μ=180Æ ¿Ú· 

∧
μ=30Æ, ‰ËÏ·‰‹ 

∧
°=90Æ Î·È  ∞

∧
=60Æ.

1100.. ∫·ı¤Ó· ·fi Ù· ÙÚ›ÁˆÓ· √∞μ, √μ°, √°¢ Î·È √¢∞ ¤¯ÂÈ ¿ıÚÔÈÛÌ· ÁˆÓÈÒÓ 180Æ.
∂ÔÌ¤Óˆ˜,

∧
∞+

∧
μ+

∧
°+

∧
¢+

∧
√1+

∧
√2+

∧
√3+

∧
√4=4�180Æ=720Æ. ∞ÏÏ¿ 

∧
√1+

∧
√2+

∧
√3+

∧
√4 =360Æ.

∂ÔÌ¤Óˆ˜ 
∧
∞+

∧
μ+

∧
°+

∧
¢+360Æ=720Æ. ÕÚ· 

∧
∞+

∧
μ+

∧
°+

∧
¢=720Æ–360Æ=360Æ.

BB..33..33..      ¶¶··ÚÚ··ÏÏÏÏËËÏÏfifiÁÁÚÚ··ÌÌÌÌÔÔ--√√ÚÚııÔÔÁÁÒÒÓÓÈÈÔÔ--ƒƒfifiÌÌ‚‚ÔÔ˜̃--ΔΔÂÂÙÙÚÚ¿¿ÁÁˆ̂ÓÓÔÔ--ΔΔÚÚ··¤¤˙̇ÈÈÔÔ--ππÛÛÔÔÛÛÎÎÂÂÏÏ¤¤˜̃  ÙÙÚÚ··¤¤˙̇ÈÈÔÔ
11..  (·) ™, (‚) §, (Á) ™, (‰) §, (Â) §. 22..  Δ¤ÛÛÂÚ·.    33..  ƒfiÌ‚Ô Î·È ÙÂÙÚ¿ÁˆÓÔ.   44..  √ÚıÔÁÒÓÈÔ Î·È Ï¿ÁÈÔ ·Ú·ÏÏËÏfiÁÚ·ÌÌÔ.
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μμ..33..44.. ππ‰‰ÈÈfifiÙÙËËÙÙÂÂ˜̃  ··ÚÚ··ÏÏÏÏËËÏÏÔÔÁÁÚÚ¿¿ÌÌÌÌÔÔ˘̆--ÔÔÚÚııÔÔÁÁˆ̂ÓÓ››ÔÔ˘̆--ÚÚfifiÌÌ‚‚ÔÔ˘̆--ÙÙÂÂÙÙÚÚ··ÁÁÒÒÓÓÔÔ˘̆--ÙÙÚÚ··ÂÂ˙̇››ÔÔ˘̆--ÈÈÛÛÔÔÛÛÎÎÂÂÏÏÔÔ‡‡˜̃  ÙÙÚÚ··ÂÂ˙̇››ÔÔ˘̆
11..  ªÂ ‰È·Ê·Ó¤˜ ¯·ÚÙ› ‰È·ÈÛÙÒÓÔ˘ÌÂ fiÙÈ: (·) ™ÙÔ ÔÚıÔÁÒÓÈÔ ˘¿Ú¯Ô˘Ó Ù¤ÛÛÂÚ· ›Û· ÙÚ›ÁˆÓ· Ô˘ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙÔ

Î·ı¤Ó· ·fi ‰‡Ô ÏÂ˘Ú¤˜ ÙÔ˘ ÔÚıÔÁˆÓ›Ô˘ Î·È ‰‡Ô ˙Â‡ÁË ›ÛˆÓ ÙÚÈÁÒÓˆÓ ÛÙ· ÔÔ›· ÙÔ Î·ı¤Ó· ÙÚ›ÁˆÓÔ ÂÚÈÏ·Ì-
‚¿ÓÂÈ Ì›· ÏÂ˘Ú¿ ÙÔ˘. (‚) ™ÙÔ ÚfiÌ‚Ô ˘¿Ú¯Ô˘Ó Ù¤ÛÛÂÚ· ›Û· ÙÚ›ÁˆÓ· Ô˘ ÙÔ Î·ı¤Ó· ÂÚÈÏ·Ì‚¿ÓÂÈ ·fi Ì›·
ÏÂ˘Ú¿ ÙÔ˘ ÚfiÌ‚Ô˘ Î·È ‰‡Ô ˙Â‡ÁË ›ÛˆÓ ÙÚÈÁÒÓˆÓ Ô˘ ÙÔ Î·ı¤Ó· ÙÚ›ÁˆÓÔ ÂÚÈÏ·Ì‚¿ÓÂÈ ‰‡Ô ÏÂ˘Ú¤˜ ÙÔ˘.(Á) ™ÙÔ
ÙÂÙÚ¿ÁˆÓÔ ˘¿Ú¯Ô˘Ó ‰‡Ô ÙÂÙÚ¿‰Â˜ ›ÛˆÓ ÌÂÙ·Í‡ ÙÔ˘˜ ÙÚÈÁÒÓˆÓ.

22..  ¢ÈfiÙÈ fiÏÂ˜ ÔÈ ÎÔÚ˘Ê¤˜ ÙÔ˘ ·¤¯Ô˘Ó ›ÛË ·fiÛÙ·ÛË ·fi ÙÔ Î¤ÓÙÚÔ ÙÔ˘ Î‡ÎÏÔ˘.
33..  º¤ÚÓÔ˘ÌÂ ÙÈ˜ ·ÔÛÙ¿ÛÂÈ˜ ∞∞� Î·È °°� ÙˆÓ ÎÔÚ˘ÊÒÓ ∞ Î·È ° ·ÓÙ›ÛÙÔÈ¯· ·fi ÙËÓ Â˘ıÂ›· μ¢, ÙÈ˜ ÌÂÙÚ¿ÌÂ ÌÂ ÙÔ

˘Ô‰ÂÎ¿ÌÂÙÚÔ Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ Â›Ó·È ›ÛÂ˜.
44.. ™¯Â‰È¿˙Ô˘ÌÂ ÙÈ˜ ·Ú¿ÏÏËÏÂ˜ Â1 Î·È Â3 ÚÔ˜ ÙËÓ ∞°, ¿Ú· ı· Â›Ó·È Î·È ÌÂÙ·Í‡ ÙÔ˘˜

·Ú¿ÏÏËÏÂ˜. √ÌÔ›ˆ˜ Î·È Â2 Î·È Â4 ı· Â›Ó·È ÌÂÙ·Í‡ ÙÔ˘˜ ·Ú¿ÏÏËÏÂ˜ ‰ÈfiÙÈ Â›Ó·È Î·È
ÔÈ ‰‡Ô · Ú¿ÏÏËÏÂ˜ ÚÔ˜ ÙËÓ μ¢. ¶·Ú·ÙËÚÔ‡ÌÂ fiÙÈ Â›Ó·È ·Ú·ÏÏËÏfiÁÚ·ÌÌÔ ÙÔ
Û¯‹Ì· Ô˘ ÊÙÈ¿¯ÓÔ˘Ó ÔÈ Â1, Â2, Â3, Î·È Â4. 

55..  ªÂ ÙË ‚Ô‹ıÂÈ· ÙÔ˘ ‰È·‚‹ÙË Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÈ˜ ‰È¯ÔÙfiÌÔ˘˜ ÙˆÓ ÁˆÓÈÒÓ ÂÓfi˜
·Ú·ÏÏËÏÔÁÚ¿ÌÌÔ˘ Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ ·˘Ù¤˜ ÙÂÌÓfiÌÂÓÂ˜ Û¯ËÌ·Ù›˙Ô˘Ó ¤Ó·
ÔÚıfiÁˆÓÈÔ ·Ú·ÏÏËÏfiÁÚ·ÌÌÔ.

66..  ªÂ ÙË ‚Ô‹ıÂÈ· ÙÔ˘ ‰È·‚‹ÙË Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÈ˜ ‰È¯ÔÙfiÌÔ˘˜ ÙˆÓ ÁˆÓÈÒÓ ÂÓfi˜ ÔÚıÔÁˆÓ›Ô˘ Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ
·˘Ù¤˜ ÙÂÌÓfiÌÂÓÂ˜ Û¯ËÌ·Ù›˙Ô˘Ó ¤Ó· ÙÂÙÚ¿ÁˆÓÔ. (·) ªÂ ÙË ‚Ô‹ıÂÈ· ÙÔ˘ ‰È·‚‹ÙË Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÈ˜ ‰È¯ÔÙfiÌÔ˘˜
ÙˆÓ ÁˆÓÈÒÓ ÂÓfi˜  ÙÂÙÚ·ÁÒÓÔ˘ Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ ·˘Ù¤˜ Â›Ó·È ÔÈ ‰È·ÁÒÓÈ¤˜ ÙÔ˘. (‚) ªÂ ÙË ‚Ô‹ıÂÈ· ÙÔ˘ ‰È·‚‹ÙË
Î·Ù·ÛÎÂ˘¿˙Ô˘ÌÂ ÙÈ˜ ‰È¯ÔÙfiÌÔ˘˜ ÙˆÓ ÁˆÓÈÒÓ ÂÓfi˜ ÚfiÌ‚Ô˘ Î·È ·Ú·ÙËÚÔ‡ÌÂ fiÙÈ ·˘Ù¤˜ Â›Ó·È ÔÈ ‰È·ÁÒÓÈ¤˜ ÙÔ˘.
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∞∞..
\

XX‘‘’’∂∂¡¡ΔΔ√√™™--∂∂∫∫ΔΔ√√™™  ∂∂¶¶ππ  ΔΔ∞∞  ∞∞ÀÀΔΔ∞∞’’’’

XX‘‘’’∂∂¡¡ΔΔ√√™™--∂∂∫∫ΔΔ√√™™  ∂∂¡¡∞∞§§§§∞∞••’’’’

XX‘‘’’∂∂∫∫ΔΔ√√™™    ∂∂¶¶ππ  ΔΔ∞∞  ∞∞ÀÀΔΔ∞∞’’’’

XX‘‘’’∂∂¡¡ΔΔ√√™™  ∂∂¶¶ππ  ΔΔ∞∞  ∞∞ÀÀΔΔ∞∞’’’’

XX‘‘’’∂∂∫∫ΔΔ√√™™  ∂∂¡¡∞∞§§§§∞∞••’’’’

XX‘‘’’∂∂¡¡ΔΔ√√™™  ∂∂¡¡∞∞§§§§∞∞••’’’’

¶¶∞∞ƒƒ∞∞¶¶§§∏∏ƒƒøøªª∞∞ΔΔππ∫∫∂∂™™ππ™™∂∂™™¶¶∞∞ƒƒ∞∞§§..  ∂∂ÀÀ££..  ΔΔ∂∂ªª¡¡..  ∞∞¶¶√√  ∂∂ÀÀ££∂∂ππ∞∞

™™ÃÃ∂∂™™∏∏√√¡¡√√ªª∞∞™™ππ∞∞  ∑∑∂∂ÀÀ°°√√ÀÀ™™    °°øø¡¡ππøø¡¡

°°..  

xxxxƒƒ√√ªªμμ√√™™

xxxxΔΔ∂∂ΔΔƒƒ∞∞°°øø¡¡√√

xxxx√√ƒƒ££√√°°øø¡¡ππ√√

xxxx¶¶∞∞ƒƒ∞∞§§§§∏∏§§√√°°ƒƒ∞∞ªªªª√√

xxΔΔÀÀÃÃ∞∞ππ√√  ΔΔ∂∂ΔΔƒƒ∞∞¶¶§§∂∂ÀÀƒƒ√√

xxππ™™√√™™∫∫∂∂§§∂∂™™  ΔΔƒƒ∞∞¶¶∂∂∑∑ππ√√

xxΔΔƒƒ∞∞¶¶∂∂∑∑ππ√√

xxππ™™√√¶¶§§∂∂ÀÀƒƒ√√  ΔΔƒƒππ°°øø¡¡√√

xxππ™™√√™™∫∫∂∂§§∂∂™™  ΔΔƒƒππ°°øø¡¡√√

xxΔΔÀÀÃÃ∞∞ππ√√  ΔΔƒƒππ°°øø¡¡√√

xxxx∂∂¡¡ΔΔ√√™™  ∂∂¡¡∞∞§§§§∞∞••  °°øø¡¡ππ∂∂™™

xxxx∫∫∞∞ΔΔ∞∞∫∫√√ƒƒÀÀºº∏∏¡¡  °°øø¡¡ππ∂∂™™

xx°°øø¡¡ππ∞∞

xxxx∂∂ÀÀ££ÀÀ°°ƒƒ∞∞ªªªª√√  ΔΔªª∏∏ªª∞∞

ŒŒ¯̄ÂÂÈÈ  ÎÎ¤¤ÓÓÙÙÚÚÔÔ  ÛÛ˘̆ÌÌ//ÙÙÚÚ››··˜̃11221111110099887766554433221100™™ÃÃ∏∏ªª∞∞ΔΔ∞∞

∞∞ƒƒππ££ªª√√™™  ∞∞••√√¡¡øø¡¡  ™™ÀÀªªªª∂∂ΔΔƒƒππ∞∞™™∂∂ÀÀ££ÀÀ°°ƒƒ∞∞ªªªª∞∞

∞∞··ÓÓÙÙ‹‹ÛÛÂÂÈÈ˜̃  ÛÛÙÙÈÈ˜̃  ∂∂··ÓÓ··ÏÏËËÙÙÈÈÎÎ¤¤˜̃  ∂∂ÚÚˆ̂ÙÙ‹‹ÛÛÂÂÈÈ˜̃  ∞∞˘̆ÙÙÔÔ··ÍÍÈÈÔÔÏÏfifiÁÁËËÛÛËË˜̃

77..  ∂›Ó·È ›Û·, ˆ˜ ·fiÛÙ·ÛË ÌÂÙ·Í‡ ‰‡Ô ·Ú·ÏÏ‹ÏˆÓ Â˘ıÂÈÒÓ.
88..  ΔÔ ∞√μ∫ Â›Ó·È ÚfiÌ‚Ô˜, ÂÔÌ¤Óˆ˜ ÔÈ ‰È·ÁÒÓÈÂ˜ ·˘ÙÔ‡ ‰È¯ÔÙÔÌÔ‡ÓÙ·È Î·ı¤Ùˆ˜. ∂›Ó·È ›ÛÂ˜.
99..  (·) ∂ÂÈ‰‹ ∞μ⊥μ° Î·È ¢°⊥μ° ı· Â›Ó·È ∞μ//¢° Î·È ÂÂÈ‰‹ ∞¢⊥∞μ Î·È μ°⊥∞μ ı· Â›Ó·È ∞¢//μ°. ∂ÔÌ¤Óˆ˜ Â›Ó·È

°¢=∞μ=3cm ˆ˜ ·fiÛÙ·ÛË ÌÂÙ·Í‡ ÙˆÓ ∞¢//μ°, ·ÏÏ¿ Î·È ∞¢=μ°=4cm ˆ˜ ·fiÛÙ·ÛË ÌÂÙ·Í‡ ÙˆÓ ∞μ//¢°. 
¶·Ú·ÙËÚÔ‡ÌÂ, fiÙÈ ÙÔ ÙÂÙÚ¿ÏÂ˘ÚÔ ∞μ°¢ ¤¯ÂÈ ÙÈ˜ ·¤Ó·ÓÙÈ ÏÂ˘Ú¤˜ ›ÛÂ˜ Î·È ·Ú¿ÏÏËÏÂ˜. (‚) ªÂÙÚ¿ÌÂ ÌÂ ÙÔ
˘Ô‰ÂÎ¿ÌÂÙÚÔ Î·È ‚Ú›ÛÎÔ˘ÌÂ μ¢=∞°=5cm.
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ŸÚÔÈ ™ÂÏ›‰Â˜

1 ÕÁÓˆÛÙÔ˜ ÙË˜ ÂÍ›ÛˆÛË˜ 73
2 ∞Î¤Ú·ÈÔ Ì¤ÚÔ˜ 57, 69
3 ∞Î¤Ú·ÈÔÈ ·ÚÈıÌÔ› 115, 144
4 ∞ÎÙ›Ó· Î‡ÎÏÔ˘ 188, 196
5 ∞Ó¿ÁˆÁÔ ÎÏ¿ÛÌ· 38, 54
6 ∞Ó¿ÏÔÁ· ÔÛ¿ 96, 110
7 ∞Ó·ÏÔÁ›· 91, 110
8 ∞ÓÙ›ıÂÙÔÈ ·ÚÈıÌÔ› 118, 123, 144
9 ∞ÓÙÈÎÂ›ÌÂÓÂ˜ ËÌÈÂ˘ıÂ›Â˜ 149

10 ∞ÓÙÈÌÂÙ·ıÂÙÈÎ‹ È‰ÈfiÙËÙ· 15, 31, 48, 54, 
123, 130, 144

11 ∞ÓÙ›ÛÙÔÈ¯· ÛÙÔÈ¯Â›· 155
12 ∞ÓÙ›ÛÙÔÈ¯Ô ÙfiÍÔ

Â›ÎÂÓÙÚË˜ ÁˆÓ›·˜ 190, 196
13 ∞ÓÙ›ÛÙÚÔÊÔÈ ·ÚÈıÌÔ› 48, 54, 130, 144
14 ∞ÓÙÈÛÙÚfiÊˆ˜ ·Ó¿ÏÔÁ·

ÔÛ¿ 107, 111
15 ÕÍÔÓ·˜ Û˘ÌÌÂÙÚ›·˜ 204
16 ∞fiÏ˘ÙË ÙÈÌ‹ ·ÚÈıÌÔ‡ 118, 114
17 ∞fiÛÙ·ÛË 159, 184, 195
18 ∞ÚÈıÌËÙ‹˜ 35
19 ∞ÚÓËÙÈÎÔ› ·ÚÈıÌÔ› 115, 144
20 ÕÚÙÈÔ˜ ·ÚÈıÌfi˜ 11, 31
21 ∞Ê·›ÚÂÛË 15, 31, 45, 54,60,

69, 126, 144, 
22 ∞Ê·ÈÚÂÙ¤Ô˜ 15, 31
23 °ÈÓfiÌÂÓÔ "¯È·ÛÙ›" 38
24 °Ú·ÊÈÎ‹ ·Ú¿ÛÙ·ÛË 99, 107, 110, 111
25 °ˆÓ›· 153, 196
26 ¢ÂÎ·‰ÈÎ‹ Ù¿ÍË 11
27 ¢ÂÎ·‰ÈÎfi ÎÏ¿ÛÌ· 56, 69
28 ¢ÂÎ·‰ÈÎfi Ì¤ÚÔ˜ 57, 69
29 ¢ÂÎ·‰ÈÎfi Û‡ÛÙËÌ· 11
30 ¢Â˘ÙÂÚÂ‡ÔÓÙ· ÛÙÔÈ¯Â›·

ÙÚÈÁÒÓÔ˘ 219
31 ¢È·‰Ô¯ÈÎ¤˜ ÁˆÓ›Â˜ 173, 196
32 ¢È·›ÚÂÛË 25, 31, 50, 54,

60, 69, 133, 144
33 ¢È·ÈÚÂÙ¤Ô˜ 25, 31
34 ¢È·ÈÚ¤ÙË˜ 25, 31
35 ¢È¿ÌÂÙÚÔ˜ Î‡ÎÏÔ˘ 188, 196
36 ¢È¿Ù·ÍË ·ÚÈıÌÒÓ 11
37 ¢È·ÙÂÙ·ÁÌ¤ÓÔ ˙Â‡ÁÔ˜ 88

ŸÚÔÈ ™ÂÏ›‰Â˜

38 ¢È¯ÔÙfiÌÔ˜ ÁˆÓ›·˜ 167, 196
39 ¢˘Ó¿ÌÂÈ˜ 20, 31, 61, 69,

137, 1344
40 ∂›‰Ë ÁˆÓÈÒÓ 170, 196
41 ∂›‰Ë ÂÍÈÛÒÛÂˆÓ 73, 78
42 ∂›‰Ë ÙÂÙÚ·ÏÂ‡ÚˆÓ 225, 226
43 ∂›‰Ë ÙÚÈÁÒÓˆÓ 218
44 ∂Ï¿¯ÈÛÙÔ ∫ÔÈÓfi

¶ÔÏÏ·Ï¿ÛÈÔ (∂∫¶) 27, 31
45 ∂Í›ÛˆÛË 73, 78
46 ∂ÍˆÙÂÚÈÎ‹ Â˘ıÂ›· Î‡ÎÏÔ˘ 193, 196
47 ∂›ÎÂÓÙÚË ÁˆÓ›· 190, 196
48 ∂›Ï˘ÛË ÂÍ›ÛˆÛË˜ 73, 75, 78
49 ∂ÈÌÂÚÈÛÙÈÎ‹ È‰ÈfiÙËÙ· 15, 31, 48, 54,

130, 144
50 ∂›Â‰Ô 150, 195
51 ∂ÙÂÚfiÛËÌÔÈ ·ÚÈıÌÔ› 115, 144
52 ŒÙÂÚÒÓ˘Ì· ÎÏ¿ÛÌ·Ù· 38, 54
53 ∂˘ıÂ›· 149, 195
54 ∂˘ı‡ÁÚ·ÌÌ· Û¯‹Ì·Ù· 154
55 ∂˘ı‡ÁÚ·ÌÌÔ ÙÌ‹Ì· 148, 195
56 ∂˘ÎÏÂ›‰ÂÈ· ‰È·›ÚÂÛË 25, 31
57 ∂Ê·ÙfiÌÂÓ· ÙÌ‹Ì·Ù· 193, 196
58 ∂Ê·ÙÔÌ¤ÓË 193, 196
59 ∂ÊÂÍ‹˜ ÁˆÓ›Â˜ 173, 196
60 ∏ÌÈÂ›Â‰Ô 150, 195
61 ∏ÌÈÂ˘ıÂ›· 149, 195
62 £ÂÙÈÎÔ› ·ÚÈıÌÔ› 115
63 π‰ÈfiÙËÙÂ˜ ‰˘Ó¿ÌÂˆÓ 140, 144
64 π‰ÈfiÙËÙÂ˜ Ú¿ÍÂˆÓ 123, 130, 144
65 π‰ÈfiÙËÙÂ˜ ÙÂÙÚ·ÏÂ‡ÚˆÓ 229, 230
66 ÿÛ· Û¯‹Ì·Ù· 155
67 πÛÔ‰‡Ó·Ì· ÎÏ¿ÛÌ·Ù· 38, 54
68 ∫¿ıÂÙ· Â˘ı‡ÁÚ·ÌÌ·

ÙÌ‹Ì·Ù· 171, 195
69 ∫¿ıÂÙÂ˜ Â˘ıÂ›Â˜ 171, 195
70 ∫·Ù·ÎÔÚ˘Ê‹Ó ÁˆÓ›Â˜ 176, 196
71 ∫¤ÓÙÚÔ Û˘ÌÌÂÙÚ›·˜

Û¯‹Ì·ÙÔ˜ 212
72 ∫Ï›Ì·Î· 91
73 ∫fiÛÎÈÓÔ ÙÔ˘ ∂Ú·ÙÔÛı¤ÓË 29
74 ∫ÚÈÙ‹ÚÈ· ‰È·ÈÚÂÙfiÙËÙ·˜ 28, 31
75 ∫‡‚Ô˜ ·ÚÈıÌÔ‡ 20
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·/· ·/·

¶∞ƒ∞ƒ∆∏ª∞ (241-250)-(20,5 Ã 28)  16-09-08  20:35  ™ÂÏ›‰·248



ª¤ÚÔ˜ °’ - ∞ÏÊ·‚ËÙÈÎfi Â˘ÚÂÙ‹ÚÈÔ fiÚˆÓ - 249 -

∞ÏÊ·‚ËÙÈÎfi Â˘ÚÂÙ‹ÚÈÔ fiÚˆÓ

ŸÚÔÈ ™ÂÏ›‰Â˜

76 ∫˘ÎÏÈÎfi˜ ‰›ÛÎÔ˜ 188, 196
77 ∫‡ÎÏÔ˜ 188, 196
78 §fiÁÔ˜ ÔÌÔÂÈ‰ÒÓ

ÌÂÁÂıÒÓ 91, 110
79 §‡ÛË 73, 75, 78
80 ªÂÁ¤ı˘ÓÛË 91
81 ª¤ÁÈÛÙÔ˜ ∫ÔÈÓfi˜

¢È·ÈÚ¤ÙË˜ (ª∫¢) 27, 31
82 ªÂÈÎÙfi˜ ·ÚÈıÌfi˜ 45
83 ªÂÈˆÙ¤Ô˜ 15, 31
84 ª¤ÛÔ Â˘ı˘ÁÚ¿ÌÌÔ˘

ÙÌ‹Ì·ÙÔ˜ 160
85 ªÂÛÔÎ¿ıÂÙÔ˜

Â˘ı˘ÁÚ¿ÌÌÔ˘ ÙÌ‹Ì·ÙÔ˜ 206
86 ª¤ÙÚÔ ÁˆÓ›·˜ 165
87 ª‹ÎÔ˜ Â˘ı˘ÁÚ¿ÌÌÔ˘

ÙÌ‹Ì·ÙÔ˜ 159
88 ªÔ›ÚÂ˜ 165
89 ªÔÈÚÔÁÓˆÌfiÓÈÔ 165
90 ªÔÓ¿‰Â˜ Ì¤ÙÚËÛË˜ 65,66,69, 158, 159
91 ¡ÈÔÛÙ‹ ‰‡Ó·ÌË 20, 31
92 ¡ÈÔÛÙfi 35
93 √ÌfiÛËÌÔÈ ·ÚÈıÌÔ› 115, 144
94 √ÌÒÓ˘Ì· ÎÏ¿ÛÌ·Ù· 38, 54
95 √ÚıÔÎ·ÓÔÓÈÎfi Û‡ÛÙËÌ· 88
96 ¶·Ú¿ÁÔÓÙÂ˜ ÁÈÓÔÌ¤ÓÔ˘ 11, 31
97 ¶·Ú¿ÏÏËÏ· Â˘ı‡ÁÚ·ÌÌ·

ÙÌ‹Ì·Ù· 180, 195
98 ¶·Ú¿ÏÏËÏÂ˜ Â˘ıÂ›Â˜ 180, 195
99 ¶·Ú·ÏËÚˆÌ·ÙÈÎ¤˜

ÁˆÓ›Â˜ 176, 196
100 ¶·Ú¿ÛÙ·ÛË ·ÚÈıÌËÙÈÎ‹ 21
101 ¶·Ú¿ÛÙ·ÛË ·ÚÈıÌÒÓ 116
102 ¶·ÚÔÓÔÌ·ÛÙ‹˜ 35
103 ¶ÂÚ›ÌÂÙÚÔ˜ 163
104 ¶ÂÚÈÔ‰ÈÎfi˜ ‰ÂÎ·‰ÈÎfi˜

·ÚÈıÌfi˜ 135
105 ¶ÂÚÈÙÙfi˜ ·ÚÈıÌfi˜ 11, 31
106 ¶ËÏ›ÎÔ 25, 31
107 ¶ÔÏÏ·Ï·ÛÈ·ÛÌfi˜ 15, 31, 48, 54,

60, 69, 130, 144
108 ¶ÔÏÏ·Ï¿ÛÈÔ ·ÚÈıÌÔ‡ 27, 31
109 ¶ÔÛÔÛÙfi 80
110 ¶Úfi‚ÏËÌ· 75, 82, 102

ŸÚÔÈ ™ÂÏ›‰Â˜

111 ¶ÚÔÛÂÙ·ÈÚÈÛÙÈÎ‹ È‰ÈfiÙËÙ· 15, 31, 48, 54, 
123, 130, 144

112 ¶ÚfiÛËÌ· 115
113 ¶ÚfiÛıÂÛË 15, 31, 34, 45, 54,

60, 69, 122, 144
114 ¶ÚÔÛıÂÙ¤ÔÈ 11, 31
115 ¶ÚÔÛÎÂ›ÌÂÓÂ˜ ÁˆÓ›Â˜ 154
116 ¶ÚÔÙÂÚ·ÈfiÙËÙ· ÙˆÓ

Ú¿ÍÂˆÓ 21, 31, 69, 144
117 ¶ÚÒÙÔÈ ÌÂÙ·Í‡ ÙÔ˘˜

·ÚÈıÌÔ› 27, 31
118 ¶ÚÒÙÔ˜ ·ÚÈıÌfi˜ 27, 29, 31
119 ƒËÙÔ› ·ÚÈıÌÔ› 115
120 ƒ›˙· ÂÍ›ÛˆÛË˜ 73, 78
121 ™ËÌÂ›Ô 148, 195
122 ™Ì›ÎÚ˘ÓÛË 91
123 ™ÙÔÈ¯Â›· ÙÚÈÁÒÓÔ˘ 218
124 ™ÙÚÔÁÁ˘ÏÔÔ›ËÛË 12, 57
125 ™˘ÌÌÂÙÚÈÎ¿ ˆ˜ ÚÔ˜

Â˘ıÂ›· 200
126 ™˘ÌÌÂÙÚÈÎ¿ ˆ˜ ÚÔ˜

ÛËÌÂ›Ô 210
127 ™˘ÌÏËÚˆÌ·ÙÈÎ¤˜ ÁˆÓ›Â˜ 176, 196
128 ™‡ÓıÂÙÔ ÎÏ¿ÛÌ· 50, 54
129 ™‡ÓıÂÙÔ˜ ·ÚÈıÌfi˜ 27, 29, 31
130 ™˘ÓÙÂÏÂÛÙ‹˜ ·Ó·ÏÔÁ›·˜ 96, 110
131 ™˘ÓÙÂÙ·ÁÌ¤ÓÂ˜ 88
132 ™¯¤ÛË ·Ó·ÏÔÁ›·˜ 91, 110
133 ∆ÂıÏ·ÛÌ¤ÓË ÁÚ·ÌÌ‹ 154, 163
134 ∆¤ÏÂÈ· ‰È·›ÚÂÛË 25, 31
135 ∆ÂÌÓfiÌÂÓÂ˜ Â˘ıÂ›Â˜ 180, 195
136 ∆¤ÌÓÔ˘Û· Î‡ÎÏÔ˘ 193, 196
137 ∆ÂÙ·ÁÌ¤ÓË 88
138 ∆ÂÙÌËÌ¤ÓË 88
139 ∆ÂÙÚ¿ÁˆÓÔ ·ÚÈıÌÔ‡ 20
140 ∆fiÍÔ Î‡ÎÏÔ˘ 188, 196
141 ∆˘ÔÔÈËÌ¤ÓË ÌÔÚÊ‹

·ÚÈıÌÔ‡ 63, 143
142 ÀÂÚ‚ÔÏ‹ 107, 111
143 ÀÔ‰È·ÛÙÔÏ‹ 57, 69
144 ÀfiÏÔÈÔ ‰È·›ÚÂÛË˜ 25, 31
145 ⁄„Ô˜ 219, 225, 226
146 º˘ÛÈÎfi˜ ·ÚÈıÌfi˜ 11, 31
147 ÃÔÚ‰‹ Î‡ÎÏÔ˘ 188, 196

·/· ·/·
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ªÂ ·fiÊ·ÛË ÙË˜ ∂ÏÏËÓÈÎ‹˜ ∫˘‚¤ÚÓËÛË˜ Ù· ‰È‰·ÎÙÈÎ¿ ‚È‚Ï›· ÙÔ˘

¢ËÌÔÙÈÎÔ‡, ÙÔ˘ °˘ÌÓ·Û›Ô˘ Î·È ÙÔ˘ §˘ÎÂ›Ô˘ Ù˘ÒÓÔÓÙ·È ·fi ÙÔÓ

√ÚÁ·ÓÈÛÌfi ∂Î‰fiÛÂˆ˜ ¢È‰·ÎÙÈÎÒÓ µÈ‚Ï›ˆÓ Î·È ‰È·Ó¤ÌÔÓÙ·È ‰ˆÚÂ¿Ó ÛÙ·
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