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Plane of the galaxy. From earth; we are always looking
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_ is.called thie galactic equator and is marked on many -
star charts as part of the fixed background of the stars.
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NMAPATHPHzZH HAIAKOY 2zTEMMATO2z

OMNTIKO ®AZMA

2YNIZTQZEz 2TEMMATOz

1.2TEMMA K (Kontinuum corona)

(ZTEMMA HAEKTPONIQN)
EvroniCerar otnv nepioxn 1,03-2,30 Ry Kai @
otn didxuon Tou QWTOC TNG (PWTOOPAIL
ehelBepa e. O1 NoAU uWnAEg TaxuTNTES MNP
HE-yaAn Jielpuvon TwV (QACUATIKOV: Vi
(DAIN. DOPPLER). ENoOPEVWG EXEI OUVEXEG
Kal €ival NoAWWEVO.

2.2YNIZTQZA F — (WEYAOZTEMMA)

(Fraunhofer corona)
AuTr, de dnuioupyeiTal Péoa OTO OTEP-PA AMO TO
UNKO TOU OTEMPATOG, aAAG  o@eileTal  oTnv
nepibAaon  Tou @WTOC ToUu 'HAIOU ano OTEPEA
owpatidia (okovn) nou Ppiokovral dlACKOPNIOHE-VA
oTo peocodidoTnua MHZ-HAIOY, navw oTo €ningdo
TNG eKAEINTIKNAG. AivEl CUVEXEG (PACHA LE YPAUHES
anop-popnong Fraunhofer.

3.ZTEMMA E (Emission corona)

Eival n povn nou napayerai péoa
AuTn Oev aneikovi(eTal O TEXVNTI &
divel yPapHIkO pACHA EKNOMNNG. TO
yiati n pada Twv I0VTWV Mou EXOUV
OTEUHA XWPIG va €xouv XAoEl OAA Td
Fe) €ival NnoAU peyaAn, €ENOMEV@G N T
gival noAU pikpr) kai 8ivouv HIKPO €UPO
EKMOMNNAG, MNOU €10l EEXWPICOUV.
napaTrnpnoOsi HoOvoOXPWHATIKA.




TNV NEPIOXN TWV AKTIVWV-X Ol (PACHATIKEG YPAMHEG
EKMOMMNG MOU MPOEPXOVTAl And AUTEC KaBauTeG TIG
OTEUUATIKEG NEPIOXEC €ival MOAUAPIBUEC Kal ETOI
MNopoUME va napaTnProoOUMPE TO OTEUMA XWPIC va
anairoUvTal GUVONKEG EKAEIYNC.
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Solar eclipse



http://en.wikipedia.org/wiki/File:Solar_eclipse_types.svg
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Five Millennium Canon of Solar Eclipses (Espenak & Meeus)








http://antwrp.gsfc.nasa.gov/apod/image/0908/tse2009_mesonero.jpg
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http://apod.nasa.gov/apod/image/1001/eclipse_kotsiopoulos_big.jpg
http://apod.nasa.gov/apod/image/1001/eclipse_kotsiopoulos_big.jpg



http://apod.nasa.gov/apod/image/1205/eclipsemill_westlake_1000.jpg
http://apod.nasa.gov/apod/image/1205/eclipsemill_westlake_1000.jpg
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2006 and 2010




2nd Contact: 05:26:35 UT Central Phase: 05:30:53 UT 3rd Contact: 05:35:11 UT

Annular Solar Eclipse - 15 January 2010, Kangaru, Embu District, Kenya @ @7{04% gmgm
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Hybrid solar eclipse




Inview of total eclipse | Inview of annular eclipse

Location of the hybrid eclipse
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Direction movement of the Moon Transiﬁon line http:/feclipse.stargs/
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Lunar Nodes and Eclipses

Moon's orbit tilted 5°to plane
of Earth’s orbit around Sun

Eclipses possible only when line of
nodes points toward Sun (1 & 3)
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http://apod.nasa.gov/apod/image/1006/partialeclipse_riza_big.jpg
http://apod.nasa.gov/apod/image/1006/partialeclipse_riza_big.jpg

Anatomy of a Lunar Eclipse

A total lunar eclipse can only occur at Full Moon, when Earth blocks the
sunlight normally reflected by the Moon. Some sunlight is bent through

Earth's atmosphere, typically allowing the Moon a coppery glow. This
diagram, not to scale, looks down on the solar system from above.

SPACE.com Graphic / Robert Roy Britt MOON'S ORBIT
SOURCES: Fred Espenak, NASA; The Moon Book
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http://apod.nasa.gov/apod/image/0802/LEMatrixLb_tezel.jpg
http://apod.nasa.gov/apod/image/0802/LEMatrixLb_tezel.jpg
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http://en.wikipedia.org/wiki/File:Geometry_of_a_Lunar_Eclipse.svg
http://en.wikipedia.org/wiki/File:Geometry_of_a_Lunar_Eclipse.svg

The back dial of that Antikythera device told how to predict sofar or lunar
eclipses over an 18-year period called the “Saros cycle”
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Cycle 24 Sunspot Number Prediction (June 2012)
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ISES Selar Cyele Sunspot Number Progression
Observed data through Jan 2012
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http://apod.nasa.gov/apod/image/0412/filament_piepol_big.jpg
http://apod.nasa.gov/apod/image/0412/filament_piepol_big.jpg
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http://apod.nasa.gov/apod/image/1304/sdo_20130411-M6flare-orig_2048.jpg
http://apod.nasa.gov/apod/image/1304/sdo_20130411-M6flare-orig_2048.jpg
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GOES Xray Flux (5 minute data) Begin: 2013 Apr 10 0000 UTC
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Satellite Environment [3 day) Begin: 2013 Apr 10 0000 UTC
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STERECAWAVES Daily Summary - 11-Apr-2013 (DOY 1013

Mol s Bee mewma_aheexd 3013 101_1_Glpp
Nmexd PEE Arngis m3323

Z.3%Hz7

ikHz{ :

100k Hz +

1hiHz

10hiHz2 4
1ok Hz o
10hiHz 4

1hiHz 1

100k Hz +

10kHz 4

ral

sl

T
18 2 Zl g

::E’:—‘::;:nml]_ml_l_ﬂl.n: TImE I:LITC-.] DN _FLECENLTS_ S T | g e 13a

42

.



Raw Artemis—IV ASG Data, Apr 11 2613.
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Figuwre 10 (bottom). Solar flares tend to occur within concentrated
magnetic loops extending from the photosphere into the corona.
Energy released at the top of the loop creates a burst of radio
energy. It also accelerates great numbers of electrons and protons.
These are channeled down the loop and strike the chromosphere at
relativistic speeds, which creates X-rays and gamma rays.
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Radio emission from solar microwave bursts — Microwave spike bursts and nonthermal processes

Figure 2. Radioc images obtained by Nobeyama Radiohehograph. (a) 15 a full disk image. (b}, {c) and {d) are partial
images of the first peak and the second peak just before the onset, of the burst.

cmitting electrons was derived and was 3.6 and 4.2, where we assumed thick target model. The
results that the indices of radio emitting electrons and hard X-ray emitting electrons have
similar values and decrease with similar ratios between the first and the second peaks imply that
the electrons emitting the microwawve and the hard X-ray are accelerated by the same mechanism
at the same site.

stronomical Society of India + Provided by the NASA Astrophysics Data System
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Figure 1. Time profiles of the burst on January 6, 1994, (a) Yohkoh HXT M1 channel, and (b} flux density ot 17
GHz

Spiky flux variations and high brightness temperature of the radio sources imply that the
emission is accounted for by gyrosynchrotron radiation from a power-law distribution of
clectrons. The radio flux spectrum of the burst obtained by the radio polarimeters at Nobeyama
and Toyokawa give a peak frequency between 3.75 GHz and 9.4 GHz, and the flux spectral
index 1n the optically thin part was — 1.8 and — 2.4 at first and second peaks. Assuming the
gyrosynchrotron radiation, the energy speciral index of radio emitting electrons is 3.3 and
4.0 (Dulk 1985). From the Yohkoh HXT observations, the energy spectral index of hard X-ray

2 Astronomical Society of India = Provided by the NASA Astrophysics Data System
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Raw Artemis—IV ASG Data, Oct 26 2883. Integration time=18.88 sec, Max=32087.0
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Raw Artemis—IV ASG Data, Jan 208 2685. Integration time= 1.88 sec, Max=2968.8




Raw Artemis—IV SAO0 Data, Jan 208 2805. Integration time= 9. 38 sec, ﬂ§§:1166 a

B86:39:80 B86:39:38 86 :40 :80 86 :48:30 B6:41:00 B86:41:38 86 :42:0808
Raw Artemis—IVU SAO0 Data, Jan 28 2885. Integrat ion time= B8.38 sec, Max=16812.6 )

|
' '”o‘

o '5 " 1
.! { ‘i | ) ‘

| '

B6:39:38 408 :98 B6:48:380 86 :41:80 B6:41:308 B86:42:08

1 |
| I
A et

s i w,\ u w' e e
| ..‘"',.' .',l" ,‘,‘} 1 ‘f’ “m ]’.‘ M 1:., (i “l'r, M‘.j!: Al '



WIND /WAVES, DAM, ARTEMIS, NRH, CME, 07JUL2006 WIND /WAVES, DaM, ARTEMIS, NRH, CME, 28AUG2005

lIIllllIIIIIIIIlllIIllllllIllIIllllIIIIIIIIIIIIIIIIIIIIIIII IIlIIIQIIIlIIIIIIIlIIllIIlIII'IIIlIIlllllllllllllllllllllll
01 = o1E

1.0E E 1.0F -

= : = *
{ e & B E
3 | i g E ]
> s 5 -
> 3 . g. -~ -
s A1 fo - —-3 g 2 ; :
= 100 o | A 5+ oyt ¢ 1 ¥ —— =

— e T N s e e =

- - - - .
= = B = K B
1000 E = 100.0F : . ST T =
ll ’ - e . T it S et Lo Ll < -:.’

I I I A A I T I S S S O 0 0 B —

EW pas (Re)
EW pas (Rs)
@

2 |

1 Eqﬁ" At
'

G |

" 1}

SN pos (Re)
b Ao
=
i
<
- .
N 3
1 .
i
‘Lmﬂmﬂuﬂm‘muu
SN pos (Rs)
b Lo o
WLLLY L LU LU
b sl o usdss sl O

12:00 12:90 12:40 13:00 10:|{}D 10:20 10:40 11:8D
L
(78] I = "
= ~
O I o
W W 76,1047

sesembled the 200EC2006 Aszsembled the 19CCT200E




NEH 13—Jul—-2005 MNRH 13—Jul-2005 NRH 13—Jul-2005

A » ’,

- » L

227.0 Mhz 14:01:11 UT +27.0 Mhz 140310 UT 227.0 Mhz 149299 UT
NREH 13—-Jul-2045 MNRH 13—Jdul-2005 NREH 13—Jul-2005
¢ ’ 4

+27.0 Mhz 140708 UT S27.0 Mhz 14:09:Q7 UT 2Z27.0 Mhz 14:11:0% UT




58 .8

168.

Raw Artemis—-IV ASG Data, Jul 13 2685. Integration time= 2.68 sec, Max=21760.4
P ——————— — — — ' - ' —

L2 2 S sy - !

208 .

300 .

400 .
NAA .

| I I T

600 .

13:

T T T T T T T T T

" 14:00 " 14:@85 " 14:18 uT

08 .0

168.

208 .

e T e ame l T

- e e @ -

|

3600 .

400 .
NAA .

600 .

| P O I
1

58 .8

168.

1

208 .

300 .

400 .
SAA .
600 .

| I O I I |




04:50 UT 05:.07 UT 05:24 UT

Moreton wave front

1997/09/24 11:08:21












Flare Analysis

W
|

o0 T T T T T T T T
0.8

0.6 _
0.4 _

0.2 _

S N & O
|

__-—H—F—N’M
T 1 ' I L | ' I i I T
1996 1998 2000 2002 2004 Z0006 2008

XM Type Flares/day A Type lareside Flaresiday

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010



Number of Flares

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010




22/12/97 11/7199 11/8/00 18/9/01 18/9/02 206/04 111107
220- - . - . - . . . . ! el
120_- NXJALL FLARES
20 L it sl skt kst it iatl Al R
o 01 [SUMXFLARES
o 3
L 10- ab. docsss dint a2 .l.l. ual..llu |l.||.|ﬂ|.m”dlﬂ[ ol s, lll.l..ll " mhht.lll.ﬂllllj...u. l.u...:..l.JI.l.Jﬂ.h.lu. |.|l b ‘: J lL n. |
© 1007 [TJc FLARES “
50-
L
o sl ol b b s Lol
1301 [SSUB FLARES
30-

8124 8424 8724 9024 9324 9624 9924 10224 10524 10824 11124

MTPTT

Active region

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010



2005/01/17 08:00 2005/01/17 08:12 2005/01/17 08:48

2005/01/17 09:12 ' 2005/01/17 09:24

2005/01/17 10:00 2005/01/17 10:25 2005/01/17 11:12



GOES11 Proton Flux (5 minute thCI) Begl'n: 2005 Jan 16 0000 UTS
']D+E T R R
10° - Mﬂ%ﬂxjwwh““ -
E = = \—‘\r\\: =
C Z z ] “
3 : M 2
T;_ ‘1022 = = Py =
- = = . 2
@ - : : 1)
E 10 e T T :
G 1 z =
E Z Z ] UD}
2 a .
'_E 10 E = 3 J..l\ GOES11 Proton Flux [5 minute dCItCl) Begl'n: 2005 Jan 19 0000 UTS
- - f—/—7——T—F——T——F— =TT 77— T
i : M
107 - - 1 = i - - ]
E E E ‘W .]DSE = W = 3
_ - 4 o E - = 3 =
e - . L C z . ] g
Jan 16 Jan 17 Jan 18 Jan 19 ;r\ - b
Universal Time T 10F vl = 3
Updated 2006 Jan 18 23:66:04 UTC NOAA/SEC Boulder, CO USA _E g w"’“nqll \\“ ©
I C ’MM ] Il
w
o r - 7 P

A S B e -~
. W : : :
0 f - : .
L - L]
% 00 N = E LJlrljI
5 ~
o R R ]
107 it z 3 8
- - 1A
Jan 19 dan 20 Jan 21 Jan 22

Universal Time

lUpdated Z00& Jan 21 23:58:05 UTC NOAA/SEC Baulder, CO USA




2005001471054 - 0 2005001171108

200501171030 -



2005/01/20 06:48 (e 2005/01/20 07:14- :



06:42

*

2005/01/20



o

BVES e A oy B
A IR AR D B S B
R SR i
. o vgt It N
e Ty A

S BT ¥ oy SN 1
ONE B o S 7oA
SRS WSy S N

2000/07/14 10:24 2000707/14:10:54 ° e



2000/02/27 01:54

2000/02/27 07:42




1998/01/26




- Pleiades

-
~ -

Venus
> - :"
eTCUrY Jupiter

Saturn .

2000/05/15 11:18° ' 4. e



SAR FLUA
T
o

12:88

40

20

-—t

HHIIIH‘HHHI\I’

JrA
N
FOAENY

i
|

!
!

12:28 12:48 13:88 13:28 13:48 14:08 14:28 14:48 ur

13 July 2005
R=7.4*T-103.6=7.4 * (T - 14,07)
Vcme =7.4 Solar Radii / Hour = 1430 Km/sec

N T IHHH\‘ \HIHH‘



2005/07/13 14:30 |
2005/07/13 14:54

2005/07/13 15:06 -



COR2.B R Sga o COR2-A
2008/12/12 14:08:05 BN e 2008/12/12 14:07:30







T — - ——————y




2000/02/27 01:54




Rz
>
e

20 _

o | N

Flares

CMEs

e

o kil 1R T R

T I T I T I I T I T
1996 1998 2000 Z002 2004 2006 2008

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010



s
o=
=
o 3
=

2
<

-1

0

0.20

0.15
0.10

0.05

Halo CMEs/day

0.00
3

Halo CMEs/day

O

1996

1
1908

T

|
2002

|
2004

T T T :
2006 2008

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010



n

(\ 3~

150

CMEs

‘
[~

50

o
o
II‘IIII‘IIII‘II
'——
S
el

/a

1998 2000 2002 2004 2006 2008
Time(years)

=

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010 25 months



140
120
100
80
60
40
20

80
60
40
20

CMEs (width<50)
e

II|I|I|III|III||-

il

i I I BV U TN I T N
1998 2000 2002 2004 2006 2008
Time
CMEs (0<width<20)

Time

60
40
20

125

20
15
10

CMEs (50<width<100)
L L Y L L

A A T R R B B ke =
1998 2000 2002 2004 2006 2008

Time

CMEs (width>150)

| by 4]

f

J

5000 2002 2004 2006 2008
Time

1998

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010



CMEs (speed < 300Km/s) a0 CMEs (400Km/s < speed < 600Km/s)

120 — T T T T T T T T T T L e S TS L I L R
100 50
80 40
80 30

40 20 i

10 ool A2

ED L . O 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 .

1998 ZDDD ZDDE 2004 EDDE EDDE 1998 2000 2002 2004 2006 2008

Time(years) Time(years).

CMEs (200Km/s < speed < 300Km/s) ~ CMEs(600Km/s < speed < 1000Km/s)

70

1998 2000 2002 2004 2006 2008 O B 850002005 2'00'4'2'0'0
Time(years) Time(vears)
CMEs (300Km/s < speed < 400Km/s) CMEs (speed>800Km/s)
T LA B T T I T T L | T T I T T T I T T T I T T T T T T | T T L | T T T [T T T | T T T | T

1998 2000 5002 2002 2006 2008 ° 1655 2000 2002 2004 2005 2005
Time(years) Time(years)

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010



(C'MEs (accel.>5 m/s2)

CMEs (accel.< -5 m/s2)

60 ' ' Tt = 80 F | J =
50 Y l L, (A i = -
40 * |’1 ' 'J“\ ¥ 1 .!r r! I . ‘.‘lt 60 E
30 ."'d R TR Y 40
[ LR ' | : u
20 ," 11 A = 20 - '.
10 E g e y
0...I...I...I...I...I...I. L A T T T R L T
1998 2000 2002 2004 2006 2008 0 1998 2000 2002 2004 2006 2008
Time Time

80
60
40
20

Time

38th COSPAR Scientific Assembly Bremen, Germany, 18-25 July 2010



Frame 001 | 15 Apr 2001 | Fislgddines time = 0.E+0




Storig from e Sun

"(\)A A =
A . g
\ 4

Particles are blasted from the Sun. ..

Millions of amps surge through our atmosphere ...

. ...And make bright Northern lights



—— L
ftlmw" 5 S— ﬁ N L
er— —— —— =i
A p—— _ e IW.
— = —
g P — e == M
—— e — e |
b — = ] m e —
e = —— — =
—_— — e _——
—_— e — =
——— — === —_—a
—_—— .MMW ]Iﬂw ==
= 3 — === ==
— — ——— = e
———— p——— =
e — — + ———— i —
| = = == =
— vk . ameer— =
T — == — =
I.Min% — Tt R e 3 -
—_— e 0 ————— —=

— T === = mwmww
== llmw 5 ——— —=d
—= = —
I B =3 =
== —3 e — = =
—_— P — et
— e = B -/
T = P —— e —_——
T— e — =5 —
—— — =F =
e === =
paanat 0 — —3= ==
——= mw L ]HLHW. P —=mae
—— = ———== —==
= ———— =t —
. e — =
— Dgp—
o == ——= M
- = — P
e HW — = —
pE——— -] —— e
=== .mm | P = Y ——
—— —_———=

—— ——= =% ==
%ﬂwm, ——a == =
— e ——
=3 — == =
]I.m.ﬂl.l. far—— = . .ﬂl\W o
= il
TEE =5 LMW ==
—== I‘HMAJ.M — MIWW

E=n = o — —
== = ——== =
—_—— =) e [y |
= ~—=0] e
—a = = —3
—= = = !
== = EE -
= = == =
T ————
e T f— ‘HWmﬂ.q
% T T =
o v o 0 o 0
M N N b g =
(€. wa/N) u) 6rog

000000000

0000000000
00000000
88888888




6000 365 730 1095 1460 1825 2190 2555 2920 3285 3650 4015 4380
5501 150 pts SG smooth of Vsw
500
450 A W
400+
350+
200000 o — 150 pts SG smooth of Temp
150000 mu/mf,/” Nﬁh\\w
100000 \/\R"‘\’/ /N«,M /.// MW%WW’“ \..\;/IA W MW ]
50000
10 ' ‘ ‘ ' '
a0 — 150 pts SG smooth of Dens
8 /V/"\\ ,/'/VJ ¥ \'\
™ N o S g
6 - A\‘\ V\/‘NW ‘V'fw ‘V/f MJ‘M&,\ ’r/\"\h\"‘,’/"‘lﬂl,*w ! \—
4t “WMNWW%wwa”/
9 | 1 1
_ — 150 pts SG smooth of Bav
8 /"'*\M. 7N /M el . :
T 2 W" |
M
6 i \\\M/ \dmmf"‘/‘,ﬁwk“ |
: %,
41 ]
0 365 730 1095 1460 1825 2190 2555 2920 3285 3650 4015 4380
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

t (days)



e Song A M Ovtster S ba

-———  —— e c— - s
- - -———— g T - — p—n b —
o o B — —




20310.2806:24 w2

S TS s M ]



SOLAR ACTIVITY
 OCTOBER-NOVEMBER 2003

- ‘.,: s

Cd




CORONAL MASS EJECTIONS
OCTOBER-NOVEMBER 2003




CME (SOHO/LASCO)
29/10/2003




Raw Artemis-IV ASG Data, Oct 28 2003, Integration time= .58 sec, Max=3852.6
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The effects of magnetic storms - what scientists call space weather - extend from the

ground to geostationary orbit and beyond.




Why Do We Care?

Solar Variability Affects Human
Technology, Humans in Space,
and Terrestrial Climate.

The Sphere of the Human

Environment Continues to
Expand Above and Beyond Our
Planet.

- Increasing dependence on
space-based systems

- Permanent presence of
humans in Earth orbit and
beyond




Solar Variability Can Affect Space Systems

Satellite Anomalies

How?

+ Spacecraft charging. | Solar Max
» Solar cell damage. adl
* SEU’s & damage to electronics. | Solar Min

* Atmospheric drag.




Solar Variability Can Affect Human Space Flight

Biological effects of energetic particle radiation are largely unknown.
|Goal: To make radiation exposure As Low As Reasonably Achievable.| 5

Space Station: “Solar energetic particle events have a significant impact
on crew exposures and station operation related to crew safety.”

Mars: ""The capability to predict solar particle events 8 hours in advance
of their occurrence is thought to be an operational requirement for a

safe interplanetary mission,"
Space Station Orbit is Exposed to High Energy Solar Particles
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Effects on Radio-Navigation and Communications

Precision GPS and LORAN
signals are adversely affected
by a varying ionosphere.

I
Calculated poSitfon

e e, Spacs
Erw renrwsnt
Cartar

—

”{\\

\_‘ \‘\ Disturbed lonospher

Communications can break
down in critical areas and Normal %
times: Conditions),
Desert Storm
Alaska
Satellite pagers and
Cellular Phones

Over-the-horizon radars are
also degraded by ionospheric
variation.
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http://solarscience.msfc.nasa.gov/images/seahorse.mpg
http://solarscience.msfc.nasa.gov/images/seahorse.mpg
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Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv
Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug

TTOPOUC.
n EMNIXEIPHEIAKO MPOITPAMMA
K M EKMAIAEYZH KAI AIA BIOY MAGHZH =// EZI-IA
: ** EnEVIVON GTNY UOVWYid TNE YVWEN LUV /
L i:ﬂ

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATQN QMAIKO KOINQNIKO TAMEIO

Evpwmnaikr ‘Evwon EIATIKH YNMHPEXIA AIAXEIPIZHEX
Evpwmaiké Koivwviké Tapeio . . TR
Me tn ouyxpnparoddétnon tng EAAadag kat tng Evpwmnaikig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amotelel tnv €kdoon 1.0

igk , i ,
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>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavemnotipov ABnvwy, Navaylwta
MNpeka 2015. Mavaywwta MNpeka. «Meviki Aotpovopia Il. Evotnta 2: O 'HAlo¢ w¢
aotepacy. Ekdoon: 1.0. ABAva 2015. AtaB£oipo armnod tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/MATH116/

% Evotnta 2: O'HAlog wg aotépag 226



http://opencourses.uoa.gr/courses/MATH116/

>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopikn Xprion, Oxt Mapaywya Epya 4.0 [1] A petayeveotepn,
AleBvncExkdoon. E&alpouvtal ta auTtoTteAN £pya Tpltwv T.X. dwToypadieg,
Slaypappata KA., TO OTtola EUTTEPLEXOVTOL OE QLUTO KOl Ta oToia avadEpovtal
Holl e Toug OpoUC XPAONCE TOUG 0To «2NUeilwpa Xpriong Epywv Tpitwvy.

)OS0

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stapnuioelc) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

noll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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>NUelwpa Xpnong Epywv Tpltwv

To Epyo auTO KAVEL Xprion ELkOVwY Ttou umtokewvtal oe Copyright

ggk
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