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= Ulyanovsk State University was
opened in 1989 as branch of Moscow
State University In Ulyanovsk

s Ulyanovsk State University

IN 1995 became Iindependent
university

Universat, Moscow, 2006




Space practicum tasks in a first
version
= The estimation of atmosphere

density on orbit of satellites (using
NORAD data)

= The measurements of amplitude of
second spherical harmonic of Earth
gravitation field (using NORAD data)

= Simulation of Keplerian orbit Iin
projection on the geographical map

Universat, Moscow, 2006




Estimation of atmosphere density
(Shlyapin V.S.)
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YOENEHEIA KO3GQKHUMEHT conpoTHEneHHA (METEORZ-0R)
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NuHeinan annpokcumauua:; b = At+B Japaya 4:
A |0.0505052 | + |0.00001 08 |  42: [0.0010307
B: [0.5620730

|+ [0.0030569 | dy2: |[0.D0DOD44  |[0.43%

I aprdoHWYECcE A annpokcralia; M = Acoz[wt]+B sin[wt]+C

A [-0.0791905 |+ [0.on0zz25 | Mepuoa: cyrox [124.4067700

B: (00089735 |+ [0.0002142 |

J2: |0.0009896

C: [-0.0027235 | + |0.0001 254 | e 0.0000305  |[3.08%

4 Mo panHbiM aprymeHTa NepHren

MUHERHAaA aNNPOoECHRALHA; W = At+B Janava 3:
A |-0.0505055 | + |0.00001 08 | 42 [0.0010859
B: [-0.5595640

|+ [0.0030508 | dy2: |0.DODODGA (059

I"apraoHKyecEana annpokcurmania W = Acos[wt]+B sin]wt]+C

A 00791544 |+ [0onnzz23 | Mepron: cyrork [124,4060300

E: [0.0066040 |+ [0.00027140 |

J2: 0.0009866

C: [0.0028569 |+ |0.0001 282 | 0.0000304  |[3.08%
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s Parameters of distribution of charged
particles in Earth magnetosphere

= Dynamic of Sun spots
= Variation of magnetic field

s Spectral analysis from satellite
antenna array

Universat, Moscow, 2006




Parameters of distribution of charged
particles in Earth magnetosphere
(Slyapin V.A.)

Model of distribution




Parameters of distribution of charged
particles in Earth magnetosphere

(Slyapin V.A.)
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Structures of Earth magnetic field
(Kornilov D.A., Mardasova Yu.A.)

19 April 2005,
GOES-10

21 April 2005,
GOES-10

22 April 2005,
GOES-10




Sun spots dynamic
(Tyutyunnikov D.G.

Series of images

E:MAstronomiehData2s Sung 3Mew. bmp
E:"stronomighDataZhSunzdMew brp Year |
E:\AstronomiehData2s Sun2BMew. bmp
E:\astronomie Data2hSun2EM ev.bmp
ar WOAta2ASun2 7 ew brip
E:\AstronomiehData2s Sun28Mew.bmp
E:\AstronomiehData2s Sun2 S ew.bmp Dy
E:"AztronomighData2hSuna0Mew brp

kanth

Hawr

Mira it |

{Sun Analysis Lab)
(Module of program complex Satellite)
Werzion 1.0
Copyright [C] 2008
Comments: Programmer; Typutgunnikoy

Dimnitrij, Adress: Russia, Yianowsk,
Telephone Humber: [3422] 61-96-55

Following web- sites contain archives of differrent solar images:
i, paceweather, com s, astrolab, o
e nasE .Nasa.goy i, astronet




SAL (Sun Analysis Lab)
File Graph  Analysis  Interralations  Help

b ﬂ ® Stretch image
~ . .
Choosze image from lizt

o o S e E:kﬁstronomie'\.DﬂtaﬂSunSDNewj

Information about image and zpots

Area of spot selected:
1,768300<10+9 km™2

Area of shadow: B,527543%10+8
km™2

area of perumbra;

11155451 0+9 k"2

Length of spot; 4, 56807251 0+4
krn

Width of spot: 4, T41502%10+4 km
Sphencal coordinates of spob: Phi:
81.93Grad; Theta: 71.42Grad
Coordinates of center of zpot on
image:

- 291 - 176

w

List of zpots [use rigth button or drag
and drop]

I L e S i i Images: Spatl2
Flot errors v S T e : Imagez: Spatl3
'- E R h L ol A J ImageZ: Spotl2

; ; ¥ : : ; Imaged: Spot10
o b LA Ao Ry Images: Spotl4
S 3 ST s el i e R e Imagek: Spot10

Data Baee Image?: Spotlf

[v Zoom Selected Spat  [v View Tools List of spotz for current image -




Sun spots dynamic
(Tyutyunnikov D.G.

Polynomial 4th degree -

Beginning point: ’17 End point:

n[4th dearee)

-

View gpots

]

I current Image - j -




Spectral analysis

& MynbTiCnektp - E:\CnytHuk\Magnitometer\magnit_last\1\1all_G10-G12_6h.dat
File
DataEditnrl Wigw Datal Model | Spectr 5[] “iew S(f) |ﬁ1‘-.nten ﬁrra}ll K.ogerent and fazel Entrnpyl Wigw S[k]l Wigw S[phi]l Hepnrtl

=)

CREKTRENEHSA NNOTHOCTE (ARKROCC-cnekTRE) Habop gaHHer: 1all_G10-G12_6h.dst
Mopagok mogens; 50

oo a a ’ I - oo

1 1 T 1 1 T 1 T T 1 T T 1 1 T T 1 T = :
0 002 004 006 005 01 042 014 016 048 02 022 024 026 028 03 032 034 0365 038 04 042 044 046 048

YacToTa

|r|m<Nz1 |HHKN22 |nuKN23 ||_|MKN3-'1 |r|w<N25 ||_|HKN35 |r|m<Nz? |nuKst ||_|MKN39 |I'IMKN2‘ID ||_|HKN3'|'| |r|
Yacrereilu) 0,012 0,025 0,034 0,058 0137 0,221 0,234 0,251 029 0,311 0445 0 repsan wavepert (ooK]

Trepram 3157 3600 BT BE33 2287 2379 1578 194544 433 5E54 451 4
|1 I'IepecuéTl

-{ | 111 I > |

AnvHa paga: 370 | Yncno psgoe: 2 | Twn paga: J&HHEIE | Panr mogenu: 50 [ [ [
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CReRTpanbEHS A NNOTHOCTE [AR-cnekTpel]l Habop naHHe:: all
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