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AHHOTAIUA

Kypc «O6mas acrpoHomus» («General astronomyy») TmpenHasHaueH [Uisi CTYACHTOB,
IUIAHUPYIOIIKMX paboTaTh B HAy4yHBIX OpPraHU3alUsAX WIM IPOU3BOJICTBEHHBIX MNPEANPUATHUSAX,
CBSI3aHHBIX C (PYHJaMEHTAJIbHBIM WM MPHKIAAHBIM HW3y4Y€HHEM OJIMKHErO M JalbHEero Kocmoca. B
pamMKax Kypca paccCMaTpUBAIOTCS OCHOBHBIE IOHSATUS W METOJbl ACTPOHOMHH, a TaKxKe o00mas
uH(popMalug O MPUPOAE KOCMUYECKHUX 00BEKTOB. CTyOEHTHl M3ydaT Pa3IMyHble aCTPOHOMHYECKHE
npuOOpbl M MPUHIUIBI UX PpabOThI, MOJydaT MPEJCTaBICHHE O Pa3IUYHBIX paslielnax M MeTojax
COBPEMEHHOM aCTPOHOMHUYECKON HayKH, 00BbEIUHEHHBIX OOIIEH 1eJIbI0 BCECTOPOHHETO UCCIIeI0BAHUS
npupoabl Beenennoit. JlanHbli Kype npeAHa3HAueH sl CTYJAEHTOB, 00YJaroIIUXCs [0 HAIpaBICHUIM
BbICIIEro npodeccuoHansHoro oopazoBanus 14.04.02 «SnepHbie GpusnKa U TEXHOIOTHI.

The “General Astronomy” course is intended for students planning to work in scientific
organizations or industrial enterprises associated with fundamental or applied studies of near and deep
space. The course examines the basic concepts and methods of astronomy, as well as general
information about the nature of space objects. Students will study various astronomical instruments
and the principles of their work, get an idea of the various sections and methods of modern
astronomical science, united by the common goal of a comprehensive study of the nature of the
Universe. This course is intended for students studying in the areas of higher professional education
14.04.02 " Nuclear Physics and Engineering ".

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCHUATIIIMHBI

VYuebnas aucumiuimHa «OOmas actpoHoMus» («General astronomy») BBOIUTCS C LENBIO
O3HAKOMJIEHUSI CTYACHTOB C OCHOBHBIMHM TOHSATHSMH U METOJaMM AaCTPOHOMHH, INpolieMamMu
COBPEMEHHOM  aCTPOHOMMHM,  OKCIEPUMEHTAJIbHBIMU  METOJUKAMH,  CYIIECTBYIOUIUMH  WIIU
CO3/1aBaeMbIMH aCTPOHOMHYECKUMH 00CEepBaTOPUSIMHU.

OcHOBHast 1enb OCBOGHHMA YyuyeOHOW juciumianHbl «OOmas actpoHoMus» («General
astronomy») — JAaTh OyaylIeMy MHCCIEOBATENI0 3HAHMS O KIIOUEBBIX MOHATUSAX B 001acTH
aCTPOHOMUH, IPUMEHSAEMBIX IIPH IIJIAHUPOBAHUH U OCYIIIECTBIEHUN aCTPOHOMUYECKUX HAOJIIOIEHUH.

The academic discipline "General astronomy" is introduced with the aim of acquainting
students with the basic concepts and methods of astronomy, problems of modern astronomy,
experimental methods existing or created by astronomical observatories.

The main goal of mastering the academic discipline "General astronomy" is to give the future
researcher knowledge about the key concepts in the field of astronomy used in planning and carrying
out astronomical observations.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

VyeOnass jgucnuruinHa «OOmias actpoHoMusi» («General —astronomy») OTHOCHUTCS K
[Ipodeccuonanpaomy 1ukiry OOIIL. JlanHas AWCHUIUIMHA SIBISETCS OCHOBOW JUIsI YCBOGHUS JIPYTHUX
muctumiuH [podeccuonanbroro nukia HanpasneHus 14.04.02 «SnepHble pU3nKa U TEXHOJIOTUNY.

3HaHus, MOMYYEHHbIE CTY/ACHTaMHM B paMKax JUCHUIUIMHBL «O0mas actpoHomus» («General
astronomy»), cocTaBAT 0a30BBIH  MaTepuan A H3Y4YEeHUS  CIENYIOIUX  JAUCHUIUINH
npodpeccuoHampbHoro  mukna:  «MHOrokaHaiabHas — acTpoHomus.  KocMmuyeckue — JIydd.»,



«MHOTOKaHabHasi acTpOHOMHUS. BceBomHOBas W HeWTpuHHas acTpodusuka.», «Benenue B
KOCMOJIOTHIO M acTpopu3uKy», «COBpEeMEHHBIH KOCMO(PU3UYECKUN IKCIICPUMEHT», a Takke OyIayT

HEOOXOAMMBI JJIs1 BBIITOJHEHHUS HAYYHO-HCCIIEOBATEIBCKON pabOTHI.

Academic discipline "Multi-messenger astronomy. Cosmic rays" refer to the general scientific
cycle of General education program. This discipline is the basis for learning other subjects of
professional cycle in directions of higher education 14.04.02 "Nuclear Physics and Engineering".

The knowledge gained by students within the discipline "Multi-messenger astronomy. Cosmic
rays”, will compose the basic material for studying the following disciplines of the professional cycle:
Introduction to cosmology and astrophysics, Modern cosmophysical experiment, Experimental
methods of nuclear physics, Experimental methods of high-energy accelerator and non-accelerator

physics, and will also be necessary to carry out research work.

3. OOPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcaabHble H(HIK) 00menpodeccHoHaIbHBIE KOMIIETEHIIUHN

‘ KOI{ 1 HAMUMCHOBAHUEC KOMIICTCHIIM ‘ KOII N HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS KOMIICTCHIINN

[IpodeccuonanpHble KOMIETEHIIMM B COOTBECTBUU C 3ajauaMu U OObekTamu (oOnactsaMu
3HaHU) TPO(ECCUOHATLHON e TeNbHOCTH

3agaua
npogdeccuoHaIbLHOI
aesteabHoctu (3I11)

O0BeKT NI 00J1aCTh
3HAHUA

Kox u nanmenoBanue
npogdeccuoHaIbLHOM
KOMIETEeHI[UH;
OcHoBaHue
(mpogeccHoHAIBHBII
cranaaprt-IIC, ananu3
onbITa)

OpraHU3alMOHHO-YIIPABICHYECKUI

Kox v HaumenoBanue
HHANKATOpPA
AOCTHKECHUS
npogdeccuoHaIbLHOM
KOMIIeTEeHIIUH

opraHu3zanys padboTbl
KOJUIEKTHUBA
HUCIIOJIHUTENEH,
MIPUHSTHE
UCIIOJIHUTENIBCKUX
pELIeHUH B yCIOBUAX
CIIEKTpa MHEHUH,
OnpeereHue NopsaKa
BBINOJIHEHUS padoT;
ITOMCK ONTUMAJIbHBIX
pELICHUH C Y4ETOM
TpeOOBaHUI KauecTBa,
HAaJIeKHOCTH U
CTOMMOCTH, a TAaK¥Ke
CPOKOB HUCIIOJIHEHHS,
Oe3onacHOCTH
KU3ZHENEATEIIBHOCTH U
3aIIUATHI OKPYXKAIOIIEH

ylpaBiieHue paboToi
KOJIJICKTHBA,
JKOJIOTUYECKUN
MOHHUTOPHHT
OKpY’KaroIen cpeibl

ITK-16.1 [1] - Ciocoben
(dhopMynpoBaTh
HCXO/IHBIE TaHHBIE,
BbIpa0aTHIBATh U
000CHOBBIBATh
OpraHHU3alOHHbIE
pemieHust B 001acTu
MPOEKTUPOBAHHS
YCTaHOBOK (hU3UKHU
BBICOKHX DHEPTUU U
acTpo(U3MKH, penaTb
MIOCTaBJIEHHBIE 3a]Ia4H C
UCIOJIb30BaHUEM
COBPEMEHHBIX
MH(POPMAaIMOHHBIX
TEXHOJIOTHM.

Ocnosanue:

3-T11K-16.1[1] - 3uats
OCHOBHBIE METO/IBI
MOCTAaHOBKH 3aJiau U
OpraHusaiuu padboT B
obusactu
MIPOEKTHPOBAHUS
AePHO-(PU3NYECKUX
YCTaHOBOK, METOIBI
MIPOBEICHUS
HCCIIENOBAaHUN B
obnact puU3nKH
BBICOKUX DHEPTUM U
acTpo(U3HKH.;
V-IIK-16.1[1] - YmeTb
pelaTh MOCTaBJICHHbIE
3aJa4y B 00J1aCTH
(U3MKN BBICOKHX
SHEpPruu nu




CpeIbl; COCTaBIICHUE
pedeparoB, HanMcaHue
1 oopMIICHHE
Hay4HBIX CTATEH;
ydacTtue B
OpraHu3aIH
CEMHHApOB,
KOH(pepeHIIHIA;
ydacTtue B
OpraHu3aIH
HH(PPACTPYKTYpPHI
MPEANPUATUHI, B TOM
quclie
nH(OPMAIMOHHON U
TEXHOJIOTUYECKOU

[TpodeccnonanpHbIN
crangapt: 40.008

HAaY4YHO-UCCJIEA0BATEIbCKUI

acTpo(H3UKH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJIOTHI.
B-T1K-16.1[1] -
Bnanerr, MmeTogamu
MIPOBEICHUS BHIOOPA U
000CHOBaHUSA
OpraHHU3aIMOHHBIX
perieHuit B 06acTu
MPOEKTUPOBAHUS
A/IepHO-(PUZNYECKUX
YCTaHOBOK, METOJIaMH
MIPOBEICHUS
HCCIIE0BAHNUM B
obnactu GU3MKH
BBICOKUX JHEPrUi U
acTpodu3uKH.

MIPOBEJICHUE HAYYHBIX
HCCIICIOBAHU I
MOCTaBIIEHHBIX
pooem;
(bopMyInHUpOBKa HOBBIX
3a/1a4, BO3HUKAIOIIUX B
X0JIe HAy4YHBIX
uccre0BaHmil; paboTa
C HAy4YHOH
JIATEPATYPOH C
HCIIO0JIb30BaHUEM
HOBBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHH, CICKEHNE
3a HAYYHOU
TIEPUOIUKOM;
pa3paboTKa METOJIOB U
pUOOPOB JIs
perucTpauuu
MOHHU3UPYIOIINX U
ANEKTPOMArHUTHBIX
U3ITy4yeHuil; BEIOOp
TEXHUYECKUX CPEJICTB,
MOATOTOBKA
obopynoBaHus, pabora
Ha
AKCIEPUMEHTAIIbHBIX
(bU3UIECKUX
yCTaHOBKaX; BBIOOD
HEOOXO0IMMBIX
METO/IOB
WCCTIEIOBAHUS; aHATN3

3JIEMEHTapHbIE
YaCTHUIIblI, KOCMUYECKHE
Jy4H, YCKOPUTEIIbHbIE
IKCTIEPUMEHTHI,
actpodusuka,
MaTeMaTHYeCKue
MOJIENIN TSt
TEOPETUIECKOTO H
HKCIEPUMEHTATBHOTO
WCCIIEI0BAHUM SIBJICHUN
U 3aKOHOMEpHOCTEH B
obnactu (uU3UKK
BBICOKUX SHEPIHUH,
KOCMHYECKUX JIy4eH,
YCKOPHUTEIbHBIX
HKCTIEPUMEHTOB,
acTpou3uKH

ITK-4 [1] - Criocoben
CaMOCTOSITEIILHO
BBITIOJIHATD
OKCIIEPUMEHTAJIbHBIE
TEOPETUYECKHE
UCCIICIOBAHUS JIJISI
pelleHus HayYHBIX U
MIPOM3BOACTBEHHBIX
3a71a4

OcHosanue:
[TpodeccuonanbHbIM
cranzaapt: 40.011

3-T11K-4[1] - 3uath:
LICIU U 3a]a4H
IIPOBOUMBIX
HCCIICIOBAHMIA;
OCHOBHBIE METO/IBI U
CpEICTBA MPOBEACHHS
AKCIIEPUMEHTAIbHBIX H
TEOPETUIECCKIX
HUCCIIEIOBAHUIA;
METO/JIbI U CPEJICTBA
MaTeMaTH4YeCKOn
00paboTKu
pe3yNbTaToOB
AKCIIEPUMEHTATBLHBIX
JIAHHBIX ;

V-IIK-4[1] - YmerTs:
MPUMEHSITh METO/IbI
MIPOBEICHUS
HKCIIEPUMEHTOB;
HCITOJIB30BaTh
MaTeMaTHYeCKHUe
MeTObI 00pabOTKH
pe3ynbTaToB
HUCCIENOBAaHUN U UX
0000IICHHS;
opopMIISATH
pe3yNbTaThl HAYYHO-
HCCJICI0BATEIbCKUX
pabor;

B-TIK-4[1] - Bnagets:
HaBBIKAMHU
CaMOCTOSATEILHOIO




nonyqaeMoﬁ BBITTOJTHCHHUA

¢buznueckoi AKCIEPUMEHTAJIbHBIX U
uHpopManuu ¢ TEOPETUUECKHUX
HCII0JIb30BAHUEM UCCIIEIOBAHMS ISt
COBpPEMEHHOM pElIeHUs HAyYHBIX U
BBIYHCIUTEIBHOU MIPOU3BOJICTBEHHBIX
TEXHUKHU 3aja4

4. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI
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Tembl 3ansaTuii / Conepxanue

Jlek., | IIp./cem., | JIa6.,

qac. qac. qac.

1 Cemecmp

32 32 0

IlepBblii pa3aes

16 16 0

BBenenue / Introduction

[Ipeamer u 3agaum actpoHomMuu. HabmronarenbHbIi XapakTep
actpoHoMmuu. Pa3nensl actpoHoMUM. BO3HUKHOBEHUE U
OCHOBHBIC 3Tallbl pa3BUTUA ACTPOHOMMUH. HpaKTqucxoe
3HAYCHUEC aCTPOHOMUMH.

Introduction. The subject and tasks of astronomy.
Observational nature of astronomy. Sections of astronomy.
The emergence and main stages of development of astronomy.
The practical significance of astronomy.

Bcero ayuTOpHBIX 4acoB

2 |2 [0

Ownnaiig

0 0 0

OcHoBHbIE cBeleHHs U3 chepudeckoi actponomuu / Basics
of spherical astronomy

BI/II[I/IMLIG IIOJIOKCHMUS CBCTUII U ABUKCHUSA 3BC3 .
I'eorpaduueckue koopaunatel. HeGecnas cdepa.
FOpI/ISOHTaHBHa}I H 3KBATOPHAJIbHBIC CUCTCMbI HeOECHBIX
KOOpauHar. DOKIUITHKA. DKJIANTHYECKAs] CUCTEMA KOOpAuHarT.
IIpyHIMIIBI K3MEPEHWS] BPEMEHU.

Visible positions of stars and movements of stars.
Geographical coordinates. Celestial sphere. Horizontal and
equatorial celestial coordinate systems. Ecliptic. Ecliptic
coordinate system. Time measurement principles.

Bcero AYAUTOPHLBIX YaCOB

2 |2 0

Onnaiiy

0 0 0

BuauMble u qeiicTBUTENLHBIC ABHKeHHA IJ1aHeT / Visible
and actual planetary motions

Bunumeie nerxkenwus miaHeT Ha ¢GoHe 3Be3n. Cucrema Mupa
ITTonemes. Cucrema mupa Konepuuka. O0bsicHeHHE BUIUMBIX
NBIDKEeHU T1aHeT. CHHOAMYECKUE U CUACPUUECKHE TIEPUOIbI
o6pa1ueHI/1;1 IIJIAHECT. PCBOJ'IIOI_II/IOHHOCTB YUCHUA KOHepHI/IKa.
3axonbl Kerepa. DneMeHnTsl opOUT miiaHeT. OCHOBHBIE
3agadyu HeOecHol MexaHnKU. OCHOBHBIE 3aKOHEI MEXAHUKH.
3aKOH BCEMUPHOTO TATOTEHUS. [|BIIKEHHE MaTepruaIbHON
TOYKH 110/ HeﬁCTBHeM CHUJIBI TATOTEHUS. 3aKOH COXPAaHCHUA
SHEPTUM U TUIIBI OPOUT B 337aue JABYX TeJ. 3ajaya Tpex U
OoJlee Tell. Z[BI/I)KGHI/IC KOCMHUYCCKHUX alllrapaToB.

Visible motions of planets against the background of stars.
Ptolemy's world system. Copernicus world system.
Explanation of the apparent motions of the planets. Synodic
and sidereal periods of planetary revolution. The revolutionary
doctrine of Copernicus. Kepler's laws. Elements of the orbits
of the planets. The main tasks of celestial mechanics. Basic
laws of mechanics. The law of universal gravitation. The
movement of a material point under the influence of gravity.
Energy conservation law and types of orbits in the two-body
problem. The problem of three or more bodies. The movement
of spacecraft.

Bcero ayuTopHbIX 4acoB

2 |2 [0

Ownnaitg

0 0 0

Onpenenenue pa3mepoB, (popMbl HeGeCHBIX TeJI U
paccrosinuii 10 HuX / Determination of the size, shape of
celestial bodies and distances to them

Omnpenenenue paauyca 3emid. Tpuanrymnsmus. Pasmepst u
¢dopma 3emin. OnpeneneHne pacCTOSHUMN 10 HEOECHBIX

Bcero AYJJUTOPHBIX YaCOB

2 |2 [0
Ouwntaiig
0 0 0




cBeTw1. EnnHunel paccrosHuil B actpoHoMuu. OnpeneneHue
CYTOYHOTO ¥ TOAMYHOTO MapaNIaKCOB M3 HAOIIOACHUH.
OrnpezenieHne aCTPOHOMUUYECKON equHuULIbl. OnpeneneHue
pa3MepoB U (HOPMBI CBETHIL.

Determination of the Earth's radius. Triangulation. The size
and shape of the Earth. Determination of distances to celestial
bodies. Distance units in astronomy. Determination of daily
and annual parallaxes from observations. Determination of the
astronomical unit. Determination of the size and shape of the
luminaries.

JBu:xenue 3emun u JIynnsl / Movement of the Earth and
the Moon

Iemxenne 3emiu Bokpyr Comuna. [Tapannake u abepparusi.
Cwmena BpemeH rojia Ha 3emiie. Bpamienue 3eMiii BOKPYT OCH.
[IpeneccnoHHOE M HYTAlMOHHOE JIBUKEHUS 3€MHOM OCH.
CHG,I[CTBI/IH MMpCUCCCHOHHOI'O ABUKCHUA 3€MHOI OCH.
JIBr>KeHure mosrocoB 3eMiid 1o ee moBepxHOCTH. [1kanbr
BpemeHu. HepaBHomepHoCTh Bpamienus 3emiau. Opouta JIyHbl
u ee Bo3myuieHus. Bunumoe neuxkenue u ¢assl JIyHbI.
[Tepuoast oOpamenus JIynsl. Bpamenue u nu6panuu JIyHbI.
[ToxpsiTus ceetmi JIynoil. ConHeunble 3atMenus. JIyHHbIe
3aTMCHHUS. Y CIIOBHUA HACTYIJICHUS COJIHCYHBIX U JTYHHBIX
3aTMEHUM.

The movement of the earth around the sun. Parallax and
aberration. Changing seasons on Earth. Rotation of the Earth
around its axis. Precession and nutation of the earth's axis of
motion. Consequences of the precession of Earth's axis of
motion. The movement of the poles of the Earth on its surface.
Time scales. Irregularity of the Earth's rotation. The orbit of
the moon and its disturbances. Apparent motion and phases of
the moon. The periods of the Moon's revolution. Rotation and
libration of the Moon. Covering the luminaries by the Moon.
Solar eclipses. Lunar eclipses. Conditions for the occurrence of
solar and lunar eclipses.

Bcero ayuTopHBIX 4acoB

2 [ 2 [0
Ounaiu
0 0 0

HpaKaneCKne 3ala4Y1 aCTPOHOMHUH U (l)yH}IaMeHTaJILHaﬂ
acrtpomerpus / Practical tasks of astronomy and
fundamental astrometry

AcTtpoHOMHUECKas TpyOa KaK YyIJIOMEPHbIH HHCTPYMEHT.
YHuBepcanbHbI HHCTPYMEHT. MepuInaHHbIi KpyT U
naccaXHbI HHCTPYMCHT. 3eHI/IT-TeJ'IeCK01'I, MMPU3MCHHAA
actpoisabusi, pororpadudeckas 3SeHUTHas TpyOa.
ACTpOHOMI/I‘-ICCKI/Ie qacCbl U XpOHOMCTPHI.

Astronomical tube as a goniometer. A versatile tool. The
meridian circle and the passage instrument. Zenith telescope,
prismatic astrolabe, photographic zenith tube. Astronomical
watches and chronometers.

Bcero ay1uTopHbIX 4acoB

2 IE [0
Oumnaiu
0 0 0

IIpakTHYeckue 321241 ACTPOHOMMH U (PYHAAMEHTAJIbHAS
acrtpomerpus / Practical tasks of astronomy and
fundamental astrometry

IIpakTnueckue 3anaun actpoHoMuu. ONpenencHe BpeEMEHH U
reorpaduyeckoil 1oarorel. COBMECTHOE ONpEIeIeHNE
reorpagpuueckoi MUPOTHI U 10JAT0Thl. OnpeneneHue a3uMyTa

Bcero ay1uTopHbIX 4acoB

2 IE [0
Oumntaiin
0 0 0




3C€MHOI'0 IpcaMCETaA.

Practical tasks of astronomy. Determination of time and

geographic longitude. Joint determination of geographic

latitude and longitude. Determination of the azimuth of a
terrestrial object.

IIpakTuyeckue 3a1a44 ACTPOHOMMHU U QyHIAMEHTAJIbHAS
acrtpomerpus / Practical tasks of astronomy and
fundamental astrometry

3amaun pyHIAMEHTAIBHOW acTpOMETpUU. AGCOTIOTHBIE U
OTHOCHUTEJIbHBIC METOABI ONIPEACIICHUA DKBATOPHUAJIbHBIX
koopauHat. @ororpadudeckas acrpomerpusi. COOCTBEHHBIC
JABUXXCHUS 3BE3 1. ACTpOHOMI/I‘IeCKI/Ie IIOCTOSIHHBIC.
ACTpOHOMI/I‘-IeCKI/Ie KaTaJIOT U 3BC3JHBIC KAaPTHI.
ACTpOHOMI/IIICCKI/Ie CXKCECIrOJHUKU. Kocmuueckast reoae3uda u
Mmeto el Habmoaenus UC3. Pagnountepdepomerpus co
CBCPXIMHHBIMHU Oasamu. HOSI/II_II/IOHHBIG Ha6J'IIO,I[eHI/I$I C 6opTa
KOCMHUYCCKOr'O armapara.

Problems of fundamental astrometry. Absolute and relative
methods for determining equatorial coordinates. Photographic
astrometry. Own motions of stars. Astronomical constants.
Astronomical catalogs and star charts. Astronomical
Yearbooks. Space geodesy and satellites observation methods.
Ultra-long baseline radio interferometry. Positional
observations from the spacecraft.

Bcero AYJAUTOPHBIX 4aCOB
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9-16

Bropoii pa3aen

16

16

0

OcHoBbl acTpodusuxu / Basic astrophysics

3amaun ¥ OCHOBHBIC Pa3/IeNIbl aCTPOPH3UKH.
DJEeKTPOMarHuTHOE U3JTy4YeHHUE, UCCIIeyeMOe B acTpOpU3UKe.
[TonsTue 06 actpodoTomerpun. HekoTopsie cBeieHUS U3
MOJIEKYJIsIpHOM pusuku. OcnabieHue cBeTa npu
MMPOXOKIACHUN CKBO3b BCUICCTBO. CBolicTBa HU3TYy4YCHUSA U
OCHOBBI CIIEKTPaJIbLHOTO aHaju3a. JloniepoBckoe cMeleHue
CHEKTPAJIbHBIX JUHUN. METOIbI ONIpEeAEIIEHNs TEMIIEPATYPBI.
OmnpeneneHre XUMUYECKOTO COCTaBa U MIOTHOCTH HEOECHBIX
TeJL

Tasks and main sections of astrophysics. Electromagnetic
radiation studied in astrophysics. Astrophotometry concept.
Some information from molecular physics. Attenuation of light
when passing through a substance. Properties of radiation and
the basics of spectral analysis. Doppler mixing of spectral
lines. Temperature determination methods. Determination of
the chemical composition and density of celestial bodies.

Bcero AYJUTOPHBIX YaCOB
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10

Actpodu3uyecKkue HHCTPYMEHTHI U OCHOBHbIE METO/IbI
Ha0aronenuii / Astrophysical instruments and basic
observation methods

Teneckonsl. OnTHYECKHE TEIECKOIBI. ATMOC(EpPHBIE TOMEXH
P HAOTIOICHUSAX C ONTHYECKUM TEJIECKOIIOM.
[Tponunaromas cuna. Kocmuueckue teneckonsl. [IpueMHnkn
W3ITy4eHUs ISl ONTUYECKO acTpoHoMuH. CieKTpaibHbIe
npudopsl. Pannoreneckonsl. UHdpakpacHas acTpoHOMHUSI.
Actpodusuka BeIcOkuX dHepruii. Kocmudeckne anmapartsl 1S

Bcero AYJJUTOPHBIX YaCOB

2 |2 [0
Ownnaitg
0 0 0




uccnenoBanuiit COJIHEYHOM CHUCTEMBI.

Telescopes. Optical telescopes. Atmospheric interference when
observing with an optical telescope.

Penetrating power. Space telescopes. Radiation receivers for
optical astronomy. Spectral instruments. Radio telescopes.
Infrared Astronomy. High energy astrophysics. Spacecraft for
researching the solar system.

11

Couanne / The Sun

Oo6mme ceenenus o Conmune. CrieKTp 1 XUMUYECKUN COCTaB
Comnna. CeetuMoctb ColiHIIa U €€ u3Mepenue. TemnepaTypa
BHemHux cioeB CoinHia. Buyrpennee ctpoenue ComHua.
Bremrnawue ciou comneunoit armocdepsl. ['ennoceiicmomnorus.
AxTHBHBIC 00pa30BaHUS B COTHEUHOM arMocdepe. LIk
COJIHEYHOHN aKTUBHOCTH.

General information about the Sun. Spectrum and chemical
composition of the Sun. The luminosity of the Sun and its
measurement. Temperature of the outer layers of the Sun. The
internal structure of the Sun. Outer layers of the solar
atmosphere. Helioseismology. Active formations in the solar
atmosphere. Cycle of solar activity.

Bcero AYAHUTOPHLBIX YaCOB
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Ownnaity
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12

Coaneunas cucrema / Solar system

Oo6mmue ceenenus. [Lmanetasie o6omouku. Juddeperumanus
Hezp. [loBepxHOCTH MIIaHET U CITYTHUKOB. ATMOC(EPHI.
I/IsnyquI/Ie miaHeT. Knumar. I1maHeTs! 1 cOJTHEYHBIH BCTCP.
Marnutocdepa. Cs3pb sBiennit Ha CONHIE U TUTaHETAaXx.
Hponcxo;xneHHe CoJIHEeYHOH CUCTEMBI.

General information. Planetary shells. Subsoil differentiation.
Surfaces of planets and satellites. Atmosphere. Radiation of
the planets. Climate. Planets and the solar wind.
Magnetosphere. Connection of phenomena on the Sun and
planets. The origin of the solar system.

Bcero ayuTopHbIX 4acoB

2 |2 [0

Onnaity
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13

IIpupona u 3Bosronus 38e31 / The nature and evolution of
stars

OO6mwme cBeeHus o 3Be3/ax. JBOWMHBIC CHCTEMBI M MAcChI
3BE3 1. CHGKTpI)I 1 CBETUMOCTH 3BEC3/. CraTHCTUYECKHUE
3aBUCUMOCTH MCKAY OCHOBHBIMU XAPAKTCPUCTUKAMU 3BC3.
ATtMmocdepsl 3Be31. DBoonMs 3Be311. CBEpXHOBBIE 3BE3IbI.
Koneunsre CTaJuH 3BOJOIHMH 3BC3/. 3BOJ’II—OLII/I$I TCCHBIX
HBOP'IHBIX cucteM. PeHTreHOBCKIE HCTOUYHUKU H3JIYyUCHUA.
General information about the stars. Binary systems and
masses of stars. Spectra and luminosities of stars. Statistical
relationships between the main characteristics of stars. The
atmosphere of the stars. Evolution of the stars. Supernovae.
Final stages of stellar evolution. Evolution of close binary
systems. X-ray radiation sources.

Bcero AYJJUTOPHBIX YaCOB
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Ownnaitg
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14

Hama N'anakruka / Our Galaxy

OO6wbexThl, npuHaANexamue Hamel ["anaktuke. Onpenenenue
paccrostHu# 10 3Be31. Pacnipenenenue 38e31 B ['anaktuke.
3Be3/IHBIC CKOTUJICHUS U UX 3BOJtonus. [I[pocTpaHCcTBEHHBIE
CKOpOCTH 3Be3]1 U JBrkeHne CoHeyHo cucteMbl. Bpamienue
n Macca I'anaktukn. Mex3Be3aHas nelib 1 ra3. KocMmueckue
JIy4H, TAJIAKTUYECKAasi KOPOHA M MarHUTHOE T0JIE

Bcero AYJJUTOPHBIX YaCOB

2 |2 [0
Ownnaitg
0 0 0




lanaxtuxu. O6mas crpykrypa [anaktuku. [Ipobiema nikaisl
pacCTOSHUM.

Objects belonging to our Galaxy. Determination of distances to
stars. Distribution of stars in the Galaxy. Star clusters and their
evolution. Spatial velocities of stars and the movement of the
solar system. Rotation and mass of the Galaxy. Interstellar dust
and gas. Cosmic rays, galactic corona, and magnetic field
Galaxies. General structure of the Galaxy. Distance scale
problem.

15 OcHoBBI BHerajlakTuueckoii acrponomuu / Basics of Bcero aynutopHsix 4acoB
Extragalactic Astronomy 2 |2 |0
CtpykTypa U TUIBI rajgakTuk. OnpeaeneHue pacCTOSHUM 10 Ownutaiig
rajgakTuk. CocTaB rajakTuk. @U3nyecKkue CBOMCTBA TATAKTUK. | 0 0
AKTUBHOCTH AACP raJJaKTHK W KBa3aphbl. HpOCTpaHCTBeHHOC
pacrpeneneHue U dBOIIOLUUS TUTAKTHK.

The structure and types of galaxies. Determination of distances
to galaxies. Composition of galaxies. Physical properties of
galaxies. Activity of galactic nuclei and quasars. Spatial
distribution and evolution of galaxies.
16 DaemenTbl KocmoJiorun / Elements of cosmology Bcero ayutopHbIX 4acoB

Kocmonornuecknii npuHanui. Mopaeins 0AHOPOIHON
MU30TPOINHON BeeneHHo, ocHOBaHHas Ha 3akoHax HeroToHa.
PensaruBuctckas kocmonorus. Mozaens «ropsdein»
Bcenennoii.

The cosmological principle. Model of a homogeneous
isotropic universe based on Newton's laws. Relativistic
cosmology. Hot Universe Model.

2 |2 [0
Ownnaitg
0 0 0

CokpallieHHbIe HAUMEHOBAHUST OHJIAMH OTIINMN:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK DNEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuainsl

IIp3 IIpezeHTanuun

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTEepaKTUBHBIN CAUT

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpCHOIlaBaHI/IC JUCIHHMIIIMHBI OCHOBAHO Ha HHTCpaKTHBHOﬁ

TCXHOJIOTUN TIPOBCACHUA

MPaKTUYCCKUX 3aHATHH 110 KaXXJI0W TeMe U KOHTPOJIbHBIX pa60Tax B KaQUCCTBC TCCTUPOBAHUA CTCIICHU

YCBOCHUA MaTepuraia, BBI60pO‘-IHOM KOHTPOJIC, 3a4CTEC C OLIEHKOM.




The teaching of the discipline is based on interactive technology of conducting practical classes
on each topic and tests to exam the degree of assimilation of the material, selective control, and
pass/fail exam with grade.

6. ®OH/JI OHEHOYHbIX CPEJACTB

@OH]T OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE O0ECIIEUNBAET MPOBEPKY OCBOEHUS IUIAHUPYEMBbIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIEro,
PYOEXKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS MO JUCLMILIUHE.

Csa3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU H (OpMaMU KOHTPOJIS HMX OCBOCHHUS
MpeJicTaBjeHa B CeAyIoLIei Tadnuiie:

Komnerenmus NuaukaTopbl 0CBOEHUs ATTeCcTallMOHHOE MEPONPUATHE
(KIT 1)

I1K-16.1 3-11K-16.1 2, K1-8, KI-16, x.p-8, k.p-16
V-I1IK-16.1 2, K1-8, K1-16, k.p-8, k.p-16
B-T1K-16.1 2, K1-8, KI-16, x.p-8, k.p-16

I1K-4 3-11K-4 K-8, K1-16, k.p-8, k.p-16
V-IIK-4 K-8, K1-16, k.p-8, k.p-16
B-TIK-4 KU-8, KU-16, k.p-8, x.p-16

IIkajnbl oneHKH 00pa3oBaTEIbHbBIX J10CTHKEHNH

IIIxana kaxxgoro KOHTPOJIbHOI'O MCPOIIPUATHUA JICKUT B IIPCACIaX OT 0 A0 YCTAHOBJICHHOTI'O
MaKCHMAaJIbHOr0 0ajija BKIIOYMTEIbHO. MTorosas arTecrangus 110 AUCHHUIITIMHEC OLCHUBACTCA IIO 100-
0aIIBLHON LIKAJe U npeaCTaBIIACT coboit CYMMY 6aJ'IJ'IOB, 3apa6OTaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU

3aJaHuM B paMKax TEKYIICTO U TPOMCIKYTOYHOT'O KOHTPOJIA.

Ntorosas onieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOLIEH IIKATIOM:

Cymma OannoB

OneHKa
ECTS

OrueHKa 110 4-ex
OaJUILHOM IIIKAJIE

TpeGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOW JUCIUTITMHBI

90-100

5 — «omauunoy A

OneHka «OTINYHO» BBICTABIISETCS CTYIEHTY,
€CJIM OH ITyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3J1araet, yMeeT TECHO
YBS3BIBATh TEOPHUIO C TPAKTHUKOMH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOTpaUIeCKOH JIUTEPATYPBI.

85-89

75-84

70-74

4 — «xopoutoy

65-69

60-64

O1eHKa «XOPOILIO0» BBICTABIISIETCS CTYICHTY,
€CJIM OH TBEPIO 3HAET MaTepHall, TPAMOTHO U
IO CYIECTBY M3JIaraeT ero, He OIycKas
CYLIECTBEHHBIX HETOUYHOCTEN B OTBETE Ha
BOIIPOC.

3_
«Y0061€MEOPUMETTLHO E

OreHKa «yIOBIETBOPUTEIHHOY
BBICTABIISIETCS CTYICHTY, €CIIU OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHaia, HO He
YCBOWJI €T0 JIeTalel, JOMyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUIIbHBIE ()OPMYIHPOBKH,
HapyILIEHUs JJOTHYECKOH
MOCIIEI0BATEILHOCTH B U3JI0KEHHUH




IMPOrpaMMHOI'0 MaTCpuaia.

OmeHKa «HEYIOBICTBOPUTEIHEHO
BBICTABIISIETCS CTYJICHTY, KOTOPBII HE 3HACT
3HAYUTENFHON YaCTH MPOrPaMMHOTO

9_ Marepuana, J0IyCcKaeT CyIeCTBCHHBIE
Hwxe 60 F ommOku. Kak mpaBmiio, oreHka
«Hey00eNEMEOPUMENLHON «HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOAOJIKHUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHIA 1O
COOTBETCTBYIOIIECH AUCIUILIHHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM TUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

JOIIOJIHUTEJIbHASA JINTEPATYPA:
[NPOI'PAMMHOE OBECIIEYEHMUE:

CrenmanpHOE porpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJILHO-TEXHWYECKOE OBECIEYEHWE YYEBHOM
JUCHUIINHDBI

CrennaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

9. YYEBHO-METOJUYECKHUE PEKOMEHJALIMHA JUIA CTYAEHTOB

1. C camoro Hauasia 3aHATHH MO Kypcy OOpaTUTh BHMMaHHE Ha TO, YTO MHOTHME IYHKTHI
IpOrpaMMbl BCTPEUANIUCh B Kypcax sAepHOW (QHU3UKH, (U3MKU SJIEMEHTapHBIX YacTHUI], METO/0B
peructpanuu 4actuil. bouto 6bl 11e1€C000pa3HO BCIIOMHUTD O HUX.

2. llemecooOpa3HO B COOCTBEHHOM PACTIOPSIKEHUN UMETh PEKOMEHJOBAaHHBIE TTOCOOMS.

3. LlenecooOpa3Ho mpocMaTpuBaTh HAYyYHYIO JUTEpaTypy, HayyHble U HAY4YHO- MOIYJSpPHBIE
KypHanbel: «Ycnexu ¢usznueckux Hayk», «Kocmuueckue uccinenoanus», «llpupona », «B mupe
Haykn», «Hayka u )xn3Hp», HayuHsle )xypHainsl HUAY MUOU:

4. B HUAY MUOU wumeercs Uenblii psii HAy4YHBIX TpyIm, paboTalomuUX B 0O0JACTH
KocMHueckux uccienoBanuid. Lenecoobpasno BemonaaTe HUP B 3TuX rpymnmax, nocemarb HayqHbIe
CEMMHApBI U LUKJI JIEKIMH «3eMis 1 Beenennas».




1. From the very beginning of the course, pay attention to the fact that many points of the
program were encountered in courses on nuclear physics, elementary particle physics, and particle
registration methods. It would be advisable to recall them.

2. It is advisable to have the recommended manuals at your disposal.

3. It is advisable to look through scientific literature, scientific and popular science magazines:
"Achievements of Physical Sciences"”, "Space Research”, "Nature”, "In the World of Science",
"Science and Life", scientific journals of NRNU MEPhI:

4. NRNU MEPhI has a number of scientific groups working in the field of space research. It is
advisable to carry out R&D in these groups, attend scientific seminars and the lecture series "Earth and
the Universe". It is advisable to carry out research in these groups, attend scientific seminars and the
lecture series "Earth and the Universe".

10. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJIS TPENIOJABATEJIEA

1. C camoro Hayana 3aHATHI 1O Kypcy oOpaTWThb BHMMaHUE Ha TO, YTO MHOI'HME ITYHKTBI
IIpOrpaMMbl BCTPEYAIUCh B Kypcax sJepHOW (QU3MKH, (U3MKU 3JIEMEHTapHBIX YacTHUI], METO/I0B
peructpanuu yactuil. bouto 6bl 11e1€C000pa3HO BCIIOMHUTD O HUX.

2. IlenecooOpa3HO B COOCTBEHHOM PAaCHOPSHKEHUU UMETh PEKOMEHIOBaHHbIE IIOCOOMS.

3. LlenecooOpa3Ho MpocMaTpuBaTh Hay4YHYIO JIUTEpPATypy, Hay4dHbIC U HAYYHO- IOIYJISPHbIE
KypHaiel: «Ycrnexu ¢uszndeckux Hayk», «Kocmmueckue umccnemoBanmsi», «[Ipupoma », «B mmupe
Haykm», «Hayka u )xu3Hbp», HayuHsle xxypHansl HUAY MUDU:

4. B HUAY MUOU wumeercs UeNbId psijg HAYYHBIX TPYIM, pabOTalOmUX B OOJACTH
KocMHuueckux uccnenoanuit. Llenecoodpasno Beimonusats HUP B 3TuX rpymnmnax, mocemath HaydHbIE
CEMMHApBI U LUKJI JIEKIMH «3eMis 1 Beenennas».

1. From the very beginning of the course, pay attention to the fact that many points of the
program were encountered in courses on nuclear physics, elementary particle physics, and particle
registration methods. It would be advisable to recall them.

2. It is advisable to have the recommended manuals at your disposal.

3. It is advisable to look through scientific literature, scientific and popular science magazines:
"Achievements of Physical Sciences"”, "Space Research”, "Nature”, "In the World of Science",
"Science and Life", scientific journals of NRNU MEPhI:

4. NRNU MEPhI has a number of scientific groups working in the field of space research. It is
advisable to carry out R&D in these groups, attend scientific seminars and the lecture series "Earth and
the Universe". It is advisable to carry out research in these groups, attend scientific seminars and the
lecture series "Earth and the Universe".

ABTOP(BI):

Ponenko Ceetiiana AleKCcaHIpOBHA
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