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2. O0pa3oBare/ibHbIH KOMIIOHEHT
2.1. DeKTHBHBIE TUCIHUIIJINHBI

JAucuuiiinaa Hctopus u punocopus HAYKH
No 2.1.1.
TpynoemMKoCTs, 18 (1/3)
Yachl (HEJIEIH)
OO0beM 3aHATHA, Bceero
9acoB 18
Copepxanue 1. Ucropus u punocodus HayKu KaK OTpaciid 3HAHUS;
(HOMEp TeMBHl, 2. BO3HHMKHOBEHHE HAyKHW U OCHOBHBIE CTAJINU €€ UCTOPUIECKOTO PA3BUTHS
HAaUMEHOBAHUE TEMBbI WIH 3. CTpyKTypa Hay4HOTO IO3HAHUS, €r0 METOJIbI U (HOPMBI
paznena) 4. Pa3BuTHE Hay4YHOT'O 3HAHUS
5. HayuHnas paniuoHaJIbHOCTH U €€ THUIIbI
6. CounoKynbTypHasi 1 MHCTUTYIIMOHAIILHAS IPUPOJIA HAYKH
7. OcobenHoctu punocopckux mpobdIeM ecTeCTBOIHAHUS
8. llmBuim3anroHHast 3HAYMMOCTh U METOJIOJIOTHYECKHE YPOKH COBPEMEHHOTO €CTECTBO3HAHUS

HanmenoBanue
MIPaKTUYECKHUX paboT

Tema 1. dunocodus Hayku, ee IpeaIMET U CTaTyc

Tema 2. DBomronys MOAX0/I0B B COBPEMEHHON (pUI0CcOPUN HAYKU
Tema 3. dunocoBckre OCHOBBI COBPEMEHHOW UCTOPUN HAYKH

— Tema 4. CtpykTypa HAy4HOI'O 3HAHHUS, €T0 METOABI U (POPMBI

— Tewma 5. PazBuTre Hay4YHOr O 3HAHUS

— Tewma 6. Hayunas panimoHanbHOCTb U €€ TUIIBI

— Tema 7. ConoKyNnbTypHast 1 MHCTUTYIIMOHANIbHAS IPUPOA HAYKU
— Tema 8. ®unocodusi TEXHUKU U METOOJIOTUS TEXHUUECKUX HAYK
— Tema 9. ®unocodckue npodiieMbl HHPOPMATUKU

@OpMBI CaMOCTOATEILHON
paboThI

— TOJrOTOBKA K MIPAKTHYECKUM 3aHSITHSIM;
— HamucaHue pedepara;

— KOHCIEKTHpPOBaHHE U KOMMEHTHPOBAHUE UCTOYHUKOB;
— AHHOTUPOBAHUE CTATEH;

— TOJTrOTOBKA 3JIEKTPOHHBIX MPE3eHTAlNN

PCBYJ'H:TaTBI OCBOCHU:
JUCHUITIINHBI

3HaTh:!
— OCHOBHBIE HAaIIPaBJIEHUS! B COBpeMeHHOM (pusiocopun Hayku, ee NpobIeMbl U TEOPUH;




— coJepKaHhe COBPEMEHHBIX (GHIOCOPCKUX JUCKYCCHH IO MpobiieMaM pa3BUTHS HAYKHU;

— OSTHYECKHE U COLUANbHBIC POOIEeMbl COBpPEMEHHON HAYKH;

— METOJOJIOTMYECKUE OCHOBBI HCTOPUYECKOM PEKOHCTPYKIIMHM HAayyHOrO 3HAHUSA B COOTBETCTBYHOIIEH cdepe
UCCIICIOBAHMS.

VYmeTs:

— HHTEPIPETUPOBaTh (HUIOCO(CKUE TEKCTHI,

— IIOHMMAaTh, KPUTHUYECKHU aHAIU3UPOBATH U U3JIaraTh 0a30ByI0 GHiI0COPCKY0 HHPOPMAILHIO;

— HWCIONB30BaTh (pyHIAMEHTaJIbHBIE 3HAHHUA COBPEMEHHBIX (PUIOCOPCKHX KOHLEMIMH B NpodeccHOHANBHOM
NesITeNbHOCTH, aHAJIN3€ UCTOPUKO-HAYYHOH TUTEpaTypsl U 0OOCHOBAaHUH TEOPETUKO-METOJOJIOIMUECKUX MPUHIIUIIOB
B COOCTBEHHBIX HAYYHBIX HCCIICIOBAHUSX;

— 000CHOBBIBaTh  (GWIOCOPCKUH M SMHUCTEMOJOIMYECKMM  CTaTychl  JIMCCEPTALlMOHHOIO  HCCIIECOBAaHUS B
COILMOKYJIBTYPHOM KOHTEKCTE COBPEMEHHOCTH.

Bnanetrs

— COBpPEMEHHOW Hay4yHOU U (PUIO0COPCKON TEPMUHOIOTHUEH;

— HaBbIKaMM [IOMCKA U 00pabOTKU Hay4yHOU MH(POPMALIUY;

—  CaMOCTOATEIBHOTO 0OOCHOBAaHUS HAYYHOU MPOOIEMbI U IOUCKA €€ PEIICHHS;

— odopMIIeHUs U IPE3EeHTAllUK HayYHO-UCCIIE0BAaTEIbCKUX paldoT;

— nyOnuYHOW pevH, apryMeHTalluH, BEJCHHUS JUCKYCCHI U TIOJIEMHUKH.

cDOpM]E;I KOHTPOJIA

Texymmii KOHTPOJIb — YCTHBIN ONpoc, 3amuTa pedepara.
WTOrOBBIN KOHTPOJIb — KAHIUIATCKAN YK3aMEH.

YyeOHO-MeTOINYECKOE U UH(

OpMAallMOHHOC obecrneucHue JUCITUITIIMHBI

OcHoBHas auTEpaTypa

1. Banbsno, M. B. Ucrtopust u ¢punocodus Hayku : [yue0. nocodue*]| / Banbsno Muxann BacunbeBud ; @uHaHCOBBIN
yH-T nipu IlpaButensctBe Poc. degepaumu. - M. : Anppa-M : UHOPA-M, 2012. - 208 c. - (Punocodus). -
bubnuorp.: c. 202. - UmenHoit ykas.: ¢. 203-205. - ISBN 978-5-16-005160-4 : («THD®PA-M») : 245-00.(2012)

2. Jlebene C. A.Punocopus Hayku. YueOHoe mocobue. PekomennoBano PenakiuonHo-uznatenbckum CoBeTOM
Poccuiickoii akageMun oGpa3oBaHus B KauecTBe ydeOHOro mocobus. M.: FOPAMT, 2012. - 288 c. Pexum pocryna:
http://www.biblioclub.ru/index.php?page=book&id=57990&razdel=35

3. Jlemkepuy, T. I'. ®unocodus Hayku : yued. mocoOue I aCIUPAHTOB U COMCKATEeNeH yueHou crerenu / JlemkeBud
TarpsiHa ['enHaabpeBHa ; oTB. pen. U. K. Jlucees. - M. : UHOPA-M, 2010. - 272 c. - (Bsicmee oopa3oBanue). - ISBN
978-5-16-002338-0 : 135-00.(2010)

4. OctpoBckuii D. B. Ucropus u ¢unocodus Hayku. YdeOHOe mocoOue PexkomeHmoBaHO YueOHO-METOIUYECKUM
neHtpoMm «lIpodec-cnoHanpHbI y4eOHUK» B Ka4eCTBE YUEOHOTO MOCOOWS JJIS CTYAEHTOB M ACIUPAHTOB BBICIINX
yuebHbIXx 3aBeneHuit/M.: IOnutm-/lana, 2012. - 161 c¢. ISBN: 5-238-01133-4. Pexwum nocryna:
http://old.biblioclub.ru/118244 Istoriya i filosofiya nauki_Uchebnoe posobie.html




JomnonauTenpHas
nuTeparypa

. MapeeBa, E. B. ®unocodus Hayku

. Ucropust u ¢unocodpuss nayku : (pwiocobus Hayku) : [yueb. mocodbme*] / mox pen.. FO. B. Kpsuesa, JI. E.

MortopuHoii. - M. : Ansda-M: UHOPA-M, 2008. - 336 c. : ISBN 978-5-16-002955-9 : ((Ansda-M)) : 153-89.(2008)

. HoBukoB A. M. , HosuxoB /. A.Mertomonoruss Hay4yHOro ucclenoBaHus. PekomeHaoBaHo PenakimoHHO-

uznatenbckum CoBerom Poccwmiickoil akagemun oOpa3oBaHHUS B KadecTBE y4eOHO-METOAMYECKOTO Mmocodusi. M.:
JIu6pokom, 2010. - 284 C. Pexum JIOCTyTa:
http://old.biblioclub.ru/82773_Metodologiya_nauchnogo_issledovaniya.htm

. Jlexunu no ¢unocodun Hayku : yued. mocodue / moxa pen. B. U. Ilpxxunenckoro. - M. - Poctos v//] : MapT, 2008. -

544 c. - (Yuebnblii Kypc). - bubmmorp.: c. 501-526. - ISBN 978-5-241-00783-4 : 231-00.

: yueb. mocoOue miisg acmupaHToB W couckarenend®™ / MapeeBa Enena
BanentunoBna, C. H. MapeeB, A. JI. Maiinanckuii ; MOCKOBCKash MEXIyHapoIHas BBICIIAs IIKOJa OW3HEcCa
"MUPBUC" (UH-T), MocKkoBckast akaJ. 3Ko-HOMHKM M mpaBa. - M. : UHOPA-M, 2010. - 333 c. - (Bricuee

obpasoBanue). - Ha tut. n1.: PekomennoBano k uznanuio YueHnoiM co-eetoM HOY BIIO "MockoBckasi akageMust
sKoHOMHUKH M mpaBa. - ISBN 978-5-16-003916-9 : 315-00.(2010)

. Huxwutny JI. A. HUctopus u ¢punocodus mayku. Yuednoe nmocodue: FOuutu-/ana, 2008. - 336 c¢. ISBN: 978-5-238-

01420-3 Pexxum goctyna: http://old.biblioclub.ru/83294 Istoriya i filosofiya nauki Uchebnoe posobie.html

Pecypcol nadopmanronso-
TEJIEKOMMYHUKALIMOHHON
cetu «MHTEpHET»

http://www.philosophy.ru/lib/ - ®unocodckuii mopran

Nudopmannonusie
TEXHOJIOTHH, POTPAMMHOE
obecrieueHue u
MH(OPMALIMOHHO
CIPAaBOYHbBIE CHCTEMBbI

http:// biblioclub.ru/ YHuBepcuterckas 6ubnmnoTexa oHnaiiH

http://www.filosof.historic.ru/ - Dnexrponnas 6ubmuoTeKa o Gpunocodun
http://www.philosophy.ru/library — Dnextponnast 6ubnuoreka Uucturyra dpunocopun PAH
http://www.rsl.ru — Poccuiickas rocymapctBeHHast OHOIHOTEKA.

MarepuanbHO-TEXHUYECKOE
obecrieueHue

9KpaH;
MYJIbTUMEAUMHBIN IPOEKTOP;

KOMIIBIOTED;

BbIx0J1 B IHTepHeT u unTpaner CAO PAH B naGopaTopHbIX Kopycax;
cepBep 00IIero AocTyna At 00pabOTKU U XpaHSHHS! TaHHBIX;
TEKCTOBBIE U 3JIEKTPOHHBIE pecypchl Hayunoit 6ubnuoreku CAO PAH;
o0opyoBaHNEe HAyIHO-UCCeaoBaTenbckux tadoparopuiit CAO PAH.




Jucuuniaunna

NHocTpaHHblii I3bIK

No 2.1.2.

TpymoeMKoCTb, 36 (2/3)

4achl (HEJENN)

OO0ObeM 3aHITUH, Bcero

9acoB 32

Coneprxanue 1. JlekcuKO-TpaMMaTH4YeCKHE M CTHJIMCTHYECKUE OCOOCHHOCTH >KaHPOB HAYYHOTO CTHIISA H3JIOKEHHS B YCTHOW H

(HOMED TEMBI,
HAaMMCHOBAHHE TEMBbI HJIH
paznena)

AW

MUChMEHHOU (hopMax

. PedeBble Mozieny onucaHus CTPYKTYp U CUCTEM
. IlepeBoa u pedepupoBaHue TEKCTOB 10 TEME MCCIIECIOBAHUS
. AHHOTaIIMs TEKCTOB M0 TEME UCCIIEIOBAaHNS HA MHOCTPAHHOM SI3BIKE

HanmenoBanue
MIPaKTUYECKUX paboT

JIeKCHKO-TpaMMAaTHYECKUE U CTUIIMCTUYECKHE OCOOCHHOCTH JKAaHPOB HAYYHOTO CTWJIS W3JIOKEHUS B YCTHOH H
MUCbMEHHOM (hopmax

PedeBbie MosieM ONUCAHUS CTPYKTYP B CUCTEM

[lepeBon u pedepupoBaHre TEKCTOB MO TEME UCCIICTOBAHHS

AHHOTAIMSI TEKCTOB MO0 TEME UCCIICOBAHMSI HA HHOCTPAHHOM SI3BIKE

@OpMBI CaMOCTOATEILHON
paboThI

IMOATOTOBKA K MMPAKTUYCCKUM 3aHATHAM,

BBINOJIHEHUE MTEPEBOIA

BBITIOJIHEHHE pedepara

aHHOTHPOBaHUE U peepupoBaHre HAYUHBIX MYOIUKAIIHIA;

BBIITOJTHCHHUEC HHANBUAYAJIBHBIX SaﬂaHHﬁ;

COCTaBJICHHE JIBYS3BIYHOTO TJI0CCAPHS IO TEMATUKE HAYYHOTO UCCIIEOBAHMUS

Pe3ynbTaThl 0OCBOEHUA
JUCHUTUINHBI

3Hars:

rpaMMaTHYEeCKUE CTPYKTYPBI aHTJIMHCKOTO SI3bIKA, XapaKTEepHBIE ISl HAYYHO-TEXHHUUECKOH JTUTEePaTyphl;
WHOSI3BIYHBIE PEUEBBIC CTPYKTYphl HaubOOJee dYacTo YHoTpebssieMble B YCTHOM W TMHUCHhbMEHHOW HAy4YHOW W
npo¢eCcCHOHATILHON peyn;

0COOEHHOCTH HAY4YHOT'O ()YHKI[MOHAJIBHOTO CTHUIISL.

VYMmeTs:

I10JIb30BAaThCsI BCEMHU BHIaMU pequoﬁ ACATCIIBHOCTH B CUTyallUAX MEKKYJIbTYPHOI'O HpO(i)eCCI/IOHa.]'H)HOFO 06HleHI/I$I
B Hay4HOM cepe;

YUTATh OPUTHHAIBHYIO JINTEPATYPY HA HHOCTPAHHOM SI3BIKE IO CIIEHUAIIBHOCTH, ONUPAsCh HA U3YYEHHBIN S3BIKOBOU
MaTepual, (POHOBBIC CTpaHOBETUYECKHE M MPOPECCHOHAIbHBIC 3HAHMS, HABBIKM SI3BIKOBOM W KOHTEKCTYaJIbHOW
JIOTAJIKH.




Bnaners

OCHOBAMHU TEOPUHU TepeBOja (PKBUBAICHT M aHAJIOT, MEPEBOMAUYECKUE TpaHC(HOpPMAIMK, KOHTEKCTYaIbHbBIC 3aMEHBI,
MHOT'0-3HaYHOCTh CJIOB H T.[I.);

opdorpadudeckoid, opPoIMUISCKOM, JIEKCHUECKON W TpaMMATHYECKON W CTUIUCTHYECKONM HOpPMaMH H3y4aeMOro
SI3bIKA,;

MIPAaBUIIHLHBIM HCIIOJIB30BAaHHEM HOPM BO BCEX BHJIAX HAyYHON KOMMYHHMKAIMU B (hOpMe YCTHOTO (MOHOJIOTHYECKOTO /
JIMAJIOTUYECKOr0) U IMMCbMEHHOT0 OOIICHUSI.

@OpMBI KOHTPOJIA

Texymmmii KOHTPOJIb — YCTHBIN ONpoC, IEpeBo/I, pedepart.
N ToroBeiii KOHTPOJIb — KAHAUAATCKHUI YK3aMEH.

VY4eOHO-METOANYECKOE U WH(

bopmanmonHOe obecneueHne TUCIUTUTHHEL

OcHoBHas nuTeparypa 1. AxonoBa M.A. Anrnuiickuii si3bIk: YueOHOe mocobue Juis acnupaHToB U couckateneid. — Yacts 1 u 2. — CIIG.:
W3narens-cTBo [lonurexunyeckoro yausepcuteta, 2009. — 224 c.
2. benskoa, E. . Aurnuiickuii si3bIk 1 acniupaHToB : [yue6.mocobue] E. . benskosa. — CII6. : Anronorus, 2011. —
224 c.
3. lllaBenera, E. H. How to make a scientific speech : npaktukym mo pa3BUTHIO yMEHUN MyOJIUYHOTO BBICTYIUICHHS HA
AHTJIMI-CKOM SI3BIKE JUISL CTYJCHTOB, IHCCEPTAHTOB, HAYYHBIX PAOOTHHKOB TEXHUYECKUX CIICIUAIBHOCTEH
yue6.nocobue / E. H. llaBenesa. — M. :Knopyc, 2007. - 92 ¢
4. benskosa, E. W. AHrnuiickuii s3bIK 115 acnupaHToB : [yueb.nmocodue] E. . benskosa. — CII6. : Anronorus, 2011. —
224 c.
5. llaBenena, E. H. How to make a scientific speech : mpakTukym no pa3BUTHIO YMEHUN MyOJUYHOTO BBICTYIUIEHHS Ha
AHIJIMM-CKOM SI3bIKE JUISL CTYJEHTOB, JUCCEPTAHTOB, HAYYHBIX PAOOTHUKOB TEXHUYECKUX CHEIMAIbHOCTEH
yueb.nmocobue / E. H. lllaBeneBa. — M. :Kuopyc, 2011. — 92 c.
6. Casemno, E. B. (CeBKaBI'TY). OcHOBBI XUMUU. AHTTIHICKUI A3BIK JJIs1 XUMHUKOB : yueb.mocobue / E. B. Casemo ;
Ces-Kag roc. texH. yu-t. — CtaBponois :CesKas['TY, 2010. — 199 c.
7. Murphy R. Practical Grammar in Use: For Intermediate Students. — Oxford University Press, 2010.
8. Tamzen Armer. Cambridge English for Scientists. — Cambridge University Press 2011.
9. Yepenkona H.U. English for Master’s Degree and Postgraduate Studies: YueOHoe nmocobue /Ui MOArOTOBKH K caue
Kauau-aarckoro sk3amena / H.M. Yepenkosa, O.B. Beccapr, O.A. HectepoBa, M.A. CysopoBa. — CII6.: U3n-Bo
CIIeI'yod, 2010. 120 c.
10.  Awnrmumiickuii s3bIK 1 wEokeHepoB : yueOHuk / T. FO. Tlomskosa [u ap.]. — U3a. 7-e, ucnp. — M. : Beicmmas
mikona, 2010. — 463 c. — I'pud: Pek. MO mns Texuuy. crert. — ISBN 978-5-06-006192-5
JlononHuTEHEHAS 1. AxomoBa M.A. AHrIuicKkuil sS3bIK: YdeOHOe mocoOue il acnupaHToB U couckareneit. — Yacts 1 u 2. — CII6.:
auTeparypa N3 narensctBo [lonurexunyeckoro ynusepeurera, 2007 — 224 c.
2. AHTIUHCKUN S3BIK JUIS aCUPAHTOB: y4eO.-meTojn. mocobme / coct.. H.A. AmmxmanoBa, B.A. Bbpeuiera; Bonl'V,
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Kad. aarn. ¢unonorun. — Bonrorpan: M3a-so Bonl'y, 2007. — 128 c.

. Anexuna M .C., lep6akoBa A.B. / AHIUHACKUH SI3bIK: OCHOBBI TEOPUH U MPAKTHKH IIEPEBOAA HAYYHO-TEXHUYECKON

auTepa-Typsl: YueoHoe nmocodue / Mocksa / MUCuC / 2009

. AHTTUHCKUN S3BIK IS aCIUPAHTOB: y4eb.-meTon. mocodbue / coct.: H.A. AmmxmanoBa, B.A. BpeuieBa; Bonl'V,

Kad. aarn. ¢unonorun. — Bonrorpan: M3a-so Bonl'Y, 2009. — 128 c.

. Pxenckas E.JI., KomuanoBa T.A., Hukutnna O.JI. AHrIuicKkui s3bIK JJI aCMPAaHTOB. YdeOHOe mocoOue. —

Tromens: TroMIHI'Y, 2009. — 63c.

. JIumapesa T.®., Jloza B.1., Txopuk B.M. Dx3aMeH no aHMIMHACKOMY SI3bIKY: Y4yeOHOe mocoOue sl aCHUpaHTOB U

couckareneit. — Kpacnomap: Ky6anckwuii roc. yu-t1, 2009. — 80 c.

. Kabakuu, B. B. [IpakTuka aHTI0s36I9HON MEXKKYIbTypHOH KoMMyHuKanuu / B. B. KabGakun. — Cankr-IlerepOypr :

Coro3, 2009. — 475 c. — (U3yyaem UHOCTpaHHbIe A3bIKH). — bubmuorp.: c. 471-472.

. Huxynemunaa H.JL., I'musenkoBa O.A. Anrnuiickuii si3b1k s uccnenosareneit (English for Researchers): Yue6Hoe

nocobue. — TamboB: U3a-Bo TI'TY, 2009. — 100 c.

. CraBueBa O.A. AHMIHMICKUI s3BIK. Y4UeOHOE MOCOOME JJII CaMOCTOSITENIbHON PabOThl acClUPAHTOB U COMCKATEICH

(Camoyuu-tennb). — Kemeposo: I'Y Ky3['TY, 2009. — 246 c.

10. Grammar. O630pHbIe ynpaxkHeHus: (Revision Exercises) / KypamBwm E.WM., Muxankosa B.C. / Aurmuiickuit

s3bIK : OCHOBBI HAYYHOTO TEXHUYECKOTO MepeBoa: Yuebnoe nocodbue / Mocksa / MUDU / 2009

11. Learn to read science: Kypc anrnmuiickoro s3pika Juisl aciiipaHToB : yueb. mocobue / [H. U. lllaxosa u ap.] ; [oTB.

pen. E. D. BpexoBckux]. — 9-e uzn. — Mocksa : @iunTa : Hayka, 2009. — 356 c.

Pecypcel nundopmarnnonto-
TEJIEKOMMYHUKAMOHHON
cetu «MHTEpHET»

www.problem.net / Aynuo KHUTH, BUJIEO YPOKHU, CTATbU U TEKCThI HA AHTJIMMCKOM SI3BIKE.

www.orbislingua.com/ CrnipaBounast HH(GopMarus Ui pernoiaBaTeneii U CTyAEHTOB.

www.langust.ru/ Pecypchl o n3y4eHnt0 MHOCTPAHHOTO SI3bIKA.

www.humanities.edu / McTopust Ha aHTIIHIICKOM SI3BIKE.

www.tgc.ru / Katanor IHTepHET — pecypcoB M0 U3YYEHHIO aHTJIMUCKOTO si3bIKa (HOBOCTH, 0030pbI, KYPCHI, IITKOJIBI,
yuyeba 3a pyOexom).

www.native-english.ru / Teopus: rpaMmmarnka, oHETHKA aHTIIMHCKOTO si3bika. [IpakTHKa: 4YTeHHE, TEKCThI MECEH,
CKOpOT0-BOPKH, MIOCJIOBUIIBI, HIMOMBI, TECTHI, UTPbl. EXtra: ayinoKHUTH, PUIBMBI.

www.advopro.ru/en/civil-law.htm

Law branches / Accounting/ Business law/ Civil law/| Constitutional law. www.svpvril.com/comcivliaw.html

www. infolex.narod.ru

www.criminal law.com

www.en.wikipedia.org

http://www.iglib.ru/book

Anexuna M.C., lllep6akoBa A.B. / AHMIMIACKHI S3bIK: OCHOBBI TEOPUH U NMPAKTUKU MEPEBOJA HAYYHO-TEXHUYECKOU
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nuTepa-Typsl: YueoHoe nmocoobue / Mocksa / MUCuC / 2009

http://www.iglib.ru/book

bparunkoB A.H. / N30panHble MaTeMaTHYeCKHME TJIaBbl: 4YWCiIa W JeWcTBHS Haa HuMH. DyHkuum. Teopwust
BEpOATHOCTEH: YueOHoe mocodue Ha aHruiickoM si3bike / MockBa / MAW / 2011

http://www.iglib.ru

Grammar. O63opHbIe ynpaxuenus (Revision Exercises) / Kypamsuiu E.W., Muxankosa B.C. / AHMHICKHH S3BIK :
OCHOBBI HAYYHOTO TEXHHYECKOTO MepeBojia: YdueobHoe nmocodbue / Mocksa / MUDU / 2012

http://window.edu.ru

Huxkynemuna H.JL., I'muBenkoBa O.A. AHrnuiickuid s3bik 1yt uccnenoBateneit (English for Researchers): Yue6Hoe
nocooue. - Tam6os: U3xa-8o TI'TY, 2011.

http://lib.mexmat.ru/books/19894

Learn to Read Science: Kypc aHrnmiickoro si3pika 11l aClIUPaHTOB M HAYYHBIX PAOOTHUKOB

HNudopmanroHHbIe
TEXHOJIOTUH, POTPAMMHOE
obecreyeHue u
MH(POPMALIMOHHO
CIPAaBOYHBIC CHCTEMBI

http://www.nature.com

Nature Communication

Nature nanotechnology

Nature Biotechnology
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— IlogroroBka K cjadye KaHAMJATCKOTO HK3aMEHA II0 CHELMAIBHOM JUCLUIUIMHE, COOTBETCTBYIOIIEH Hay4dyHOU
cneruanbHocTy 1.3.1. @u3nka KocMoca, aCTpPOHOMHUS

PC3YJ'IBT3.TBI OCBOCHU:
JUCHUITIINHBI

3Hark:
— MoHoTpaduu 10 pazjaesiaM TEOPETUISCKON U MPAKTUICCKOH acTpOPU3NKH, UCTOPUH aCTPOHOMHUH;

— JUTeparypy, BKIIOYEHHYIO B paboune MporpaMmbl AUCHUILINH;

— CHEUMATU3UPOBAHHBIE 0030pbI U CTaThH, MOATOTOBIEHHbIE coTpyAHUKaMU CAQO;

— MCTOJbI pa6OTBI C aCTPOHOMHUYCCKUMHU Oazamu JaHHBIX; CXEMbI JOCTYyIIa K OTKPBITEIM peCypcCaM aCTPOHOMH‘{CCKOf/'I

MIEPUOTUYECKON JTUTEPATYPHI;

- YCTpOﬁCTBO, MCCTa pa3MCHICHUA, OCHAIMICHUC W MNPUHALJICIKHOCTD I(pyT[HeﬁH.IPIX Ha3€MHBIX OIITHYCCKHX U

nH(ppaKpacHbIX TEIECKOIOB;

— ycrpoiictBo TeneckonoB lleiicc-1000, 6-m BTA, PATAH-600, ctpykrypy, GYHKIMH M periaMEeHTHPYIOLIHe
JOKYMEHTHI CITY)KOBI SKCIUTYaTaIllu YKa3aHHBIX TEIECKOTIOB;




KpYIHbIE€ HAOJI0aTeNbHbIE IPOEKTHI, BBIITOJIHAEMbIE HA KPYITHEHIINX TeJaecKonax U Haubosee BaKHbIEe Pe3ysIbTaThl,
II0JIyYE€HHBIE HAa HUX

OCHOBBI TeopuM abeppauuii, oOIIME NPUHLUMBI PA3paOOTKU ONTUYECKUX M PATUONPUOOPOB U  CHEHUPUKY
pa3paboOTKU U UCIIOIB30BAHUSI HABECHOM anmapaTypbl Ha OOJIBIINX COBPEMEHHBIX TEJIECKOIax

YCTPOMCTBO IITATHBIX IPUOOPOB U METO/1bI HAOIIOACHUH;

o0IIye MPUHLIUIBI PadOTHl COBPEMEHHON aCTPOHOMHYECKOW CBETONPHUEMHOH ammapaTypbl, METOJbl KAIMOPOBKU U
JMAarHOCTHKHY;

OCHOBHBIC HMCTOYHHKHM IIIYMOB MpPHU PETUCTPAIMHM ACTPOHOMHYECKUX HM300paKEHUH M METOIbl OOphObI C HHUMH;
OCHOBHBIE METO/Ibl OYMCTKH OJIHO- ¥ JIBYMEPHBIX CUTHAJIOB OT IIyMOB.

OCHOBHBIE METO/Ibl OYMCTKH OJJHO- U IBYMEPHBIX CUTHAJIOB OT IIIYMOB.

IPUHLUIBl OOHApYXEHUS PaJUOUCTOYHUKOB (OTHOLIEHHWE CHUTHAJ/IIyM, BEPOATHOCTH JIOKHOM TpPEBOTHM U
[IPaBWJILHOTO OOHAPYKEHUS);

COBPEMEHHBIE METO/IbI MTOJIy4eHHsI HAaOII01aTeNIbHBIX JaHHBIX (KpacHOE CMEIlleHHEe, pacCTOSIHUE, CBETUMOCTb, Macca)
JUIS TaJIaKTHK;

COBPEMEHHBIE TEXHOJOTMH MOJIYy4YeHUsl HAaOIr01aTeNbHBIX JaHHBIX U1 Pa3JIMYHbIX TUIIOB MAaCCUBHBIX 3BE3[;

METOABl paboThl ¢ WHUPPOBBIMH ACTPOHOMHYECKUMH H300paKEHUSIMH  (TIpSIMBIE  CHUMKH, y3KOIIOJIOCHBIE
n300pakeHus1, N300paKEHUS CIIEKTPOB, HHTEp(hEeporpaMMBl);

METO/bI aHAJIN3a HAOIIONCHUH;

METOABI 00paOOTKHU M aHAJIN3a ONITUYECKUX U MH(PPAKPACHBIX HAOIIOICHHIA;

®dypbe-MeTo/1bl aHAIN3a U300paKEeHUIA;

METO/Ibl PaIM0ACTPOHOMHUYECKUX MCCIIEI0BaHUM B 001acTH paguonHTepdhepoMeTpun (CUHTE3 N300paskeHu );
Hauboyiee pacHpOCTPAHEHHbIE YMCJIEHHBIE METOJbl pELIEHHsS CHCTEM YpaBHEHWMH, IOJMHOMHUANBHBIX U
g depeHInaIbHbBIX YPaBHEHMUI;

OCHOBHBIE 3aKOHBI, TEOPETHYECKHE MOJEIN M COBPEMEHHBIE METOABl MCCIENOBAaHUNM M MaTEMaTU4ECKOrO
MOJIETTUPOBaHUs B 001aCTH acTPOU3UKH U 3BE3JHON aCTPOHOMUU;

CIOCOOB! ONpEENCHHUsI PACCTOSHUI U MEKYJISAPHBIX CKOPOCTEH, OLEHKH PacHpeleNeHHsl MacC U KOCMOJIOTHYECKHX
apaMeTpoB.

CIOCOOBI OTpeiesIeHUs] PU3NUECKUX apaMeTPOB MACCUBHBIX 3BE3/I.

OCHOBHBIE KOMITIOHEHTBI PUXOAIIETO PAAUOU3TYYEHHUS U UX BKJIAJ Ha PA3IMYHBIX paJoyacToTax;

OCHOBHBIE MEXaHHU3Mbl PaJUOMU3IIYYEHHs]; TOCIEIHHE JIOCTUKEHUS B HAOMIONATENbHON paJnoacTpPOHOMUH U
KOCMOJIOTHH.

VYMmeTs:
— HCIIOJB30BATh HOJ'Iy‘IeHHBIe 3HAHUA JIs aHaJlin3a pe?)y.]'II)TaTOB H&y‘IHBIX I/ICCJ'Ie,ZIOBaHI/Iﬁ Hu pemeHI/m HpaKTquCKHX

3aJ1a4 B obiactu (bI/I3I/IKI/I KOCMOCa U aCTpOHOMHU




UCIOJb30BAaTh 3HAHUSA COBPEMEHHBIX IPOOJEM UM HOBEHIIMX JOCTHXKEHUH acTpo(U3MKH B CBOEH Hay4dHO-
HCCIIEI0BATENbCKOM 1EATEIbHOCTH;

CaMOCTOSITEJIPHO OCYILECTBJIATh NMOUCK ACTPOHOMMYECKMX JaHHBIX, KaK B COOTBETCTBYIOUIMX 0a3ax, Tak U B
OTKPBITOM YaCTH apXHWBOB HAOIIOJATEIbHBIX JJAHHBIX;

CaMOCTOSITEJIbHO MPOBOJUTH HAONIONEHUS 3aJaHHOIO OOBEKTa Ha COBPEMEHHBIX TEJECKONaxX IO Pa3IMuHbIM
Hay4yHbIM IIpOrpaMMaM B paMKax 0oOIIero HabJr0JaTeNbHOIO CETa U B PEKUME YAAIEHHOTO 10CTyIa

KOPPEKTHO MOIy4aTh (pU3NUECKUE MapaMeTpbl U3 HaOJIIOICHUH;

I10JIy4aTh OCHOBHBIE JJaHHBIE C IIOMOILBIO CBETONPUHUMAIOLIEH anapaTypbl;

HCIOJIb30BAaTh COBPEMEHHbBIEC BHETAIAKTUYECKHUE 0a3bl JaHHBIX.

IIpaBWJIa UCIOJIb30BaHUs CIIEKTPOCKONMYECKUX aPXUBHBIX JAHHBIX;

UCIOJIb30BaTh BCEMUPHbIE OaHKU MH(OpMAIK [TPU IPOBEIECHNUHU HCCIEI0BAHUM;

UCTIOJB30BAaTh CUCTEMBI OOpPa0OTKH AacCTPOHOMHUYECKHX JaHHBIX, PECYpChl M HWHCTPYMEHTHl BHPTYaJbHOU
obcepsaropun (SIMBAD, MIDAS, IRAF, DECH u mp.).

WCIIOJIB30BAaTh METOIMKY aHAJIM3a HA0JII0JaTeTIbHBIX JAaHHBIX, TOJyYSHHBIX Ha Pa3IMYHBIX TEJIECKOIMaX U Mprudopax;
[0JTy4aTh CHEKTPOrPaMMbl CUTHAJIOB U 00pabaThIBaTh HX.

o0pabatbIBaTh N300paskeHusI, moay4deHHbie npu oMoty [13C-marpwui.

KOPPEKTHO 00pabaThIBaTh ONTHYECKUE CIIEKTPBI U (POTOMETPUUECKUE JaHHbIE;

BBIYUCIIATH OCHOBHBIE XapaKTEPUCTHKH CITy4aifHBIX BEJTUYMH;

HaXOJUTh KOPPEISALMOHHbBIE 3aBUCUMOCTH;

0COOEHHOCTH TMOJIyYeHHsI CHEKTPOCKOITNYECKUX JIAHHBIX C BBICOKMM pa3perieHueM Ha teneckonax CAO PAH ;
o011IeynoTpeOouTeabHbIe METOIbl MOIETTUPOBAHUS 3BE3AHBIX aTMOC]ep;

OTpeNIeNIATh (PU3NUECKUE TApaMETPOB MACCUBHBIX 3BE3].

OOBSACHATH HaOJIOJaeMble CBOWCTBAa pPaJMOAaCTPOHOMHUYECKOTO CHUTHAJa HAa OCHOBE MHOTOKOMIIOHEHTHOI'O
pas3ioKeHus ¢ yueToM BKiIaga atMocdepsl, COTHEUHON CUCTEMBI, ['alakTHKH, BHEraJaKTHUECKUX PaJiiOMCTOUYHUKOB
1 KOCMHYECKOI'0 MUKPOBOJIHOBOTO (hOHa;

BBIUUCIIATh PACHpEENICHHE SHEPIHMM B CIEKTPE PaJUOUCTOYHMKA M YIJIOBBIE CHEKTPbl MOLIHOCTH MPOTSKEHHOTO
U3JIy4EHUs; CTPOUTH MPOCTEUIINE MOJAETH PaJUOU3IydarolMX Oo0JlacTell M TOYEUHBIX MCTOYHHUKOB Ha HEOECHOM

chepe;

Bnanets

HaBBIKOM TIOJIyYEHHMsS] M MHCIIOJIb30BaHMSA 3HAHMM O COBPEMEHHBIX MpoOJeMax M HOBEWUIIMX JOCTHIKEHHUSX
acTpo(U3MKH B CBOEH HAYYHO-HCCIIEOBATEIIBCKON 1EATENbHOCTH

HaBBIKOM o0OecrieueHus1 HaOII0IeH! Ha COBPEMEHHBIX TEJIECKONax M0 pa3IMyHbIM HAYYHBIM IIPOTpaMMaM

HaBbIKaMU aHaJlM3a Pe3yJIbTaTOB aCTPO(PHU3NUECKUX UCCIIEJOBAHMIA;

OCHOBHBIMM BHJJaMM BbIUUCIIEHUH B cpesie MatLab u/unm OTKpBITHIX aHaJIorax.
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OJHUM WJIM HECKOJbKUMH MAaTEMaTHUYECKUMH IIaKeTaMHU W/WIM S3bIKAMU IPOIPaMMMPOBAHUSA Ha YpPOBHE,
JOCTaTOYHOM JJIsl IPOBEIeHUs 0A30BBIX MAHUITYJIALNN C HAYYHBIMH H300pasKEHUSMH.

croco0amMy Ka4yeCTBEHHOW U KOJMYECTBEHHOM OILIEHKM TOYHOCTH PE3yJIbTaTOB.

METOAAMHU CTATUCTHYECKOW 00paOOTKU JaHHBIX;

COBPEMEHHBIMH METOAAMU U IPOrPpaMMHBIM OOECHEUEHHEM aHaJIW3a PaJuOACTPOHOMHUYECKUX  JIAHHBIX,
BKJIIOYAIOIIUMH  KaJTMOPOBKY HAOJIOJATEeIbHBIX JAHHBIX, MOJy4YeHHE (U3UUYECKUX XapaKTEPUCTHK OOBEKTOB,
MO/JIJINPOBAHUE MEXAHU3MOB U3JIy4eHUsI, TpaMueCcKuil aHalIu3 JaHHbIX;

HaBBIKAMU MPUMEHEHHsI HOBOW ammapaTypbl, 000opynoBaHHs, WHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX U IU(PPOBBIX
TEXHOJIOTUH C y4EeTOM HOBEHILEro OTeUEeCTBEHHOI0 U 3apyOeXHOI0 OIIbITa;

nakeraMu oOpabOTKU CHEKTPOCKONNYECKHUX JaHHBIX;

HaBbIKAMU PabOThI C COBPEMEHHBIMHU BHETAJIAKTUYECKUMU 0a3aMU JIaHHBIX;

HaBBIKAMH B 00pabOTKe (OTOMETPHUUECKUX CHEKTPOCKONNYECKHX ONTHYECKHUX W HH(]PAKpPACHBIX HAOIIOIECHHUN
MaCCHBHBIX 3BE€3/;

MeToaaMu Mozeneit armocdep B mpubmmxernn JITP.

HaBBIKAMU OIPEJICJIEHUS] PACCTOSIHUM 710 TalaKTHUK 110 OOPBIBY BEPILMHBI BETBU KPACHBIX TMTAHTOB;

METOJI0JIOTHEN BBIIEICHUS CTPYKTYP B PACHPECIICHUN TAJIaKTUK U ONpeAeseHUs UX (PU3HUECKUX CBOUCTB.
METOAMKaMHU aHaliu3a GOTOMETPUYECKUX HAOIIOICHUI Ha IEPEeMEHHOCTh MACCUBHBIX 3BE31;

OCHOBHBIMHM METOJIaMU ONpelieeHNs (PU3NUECKUX [TapaMeTPOB MAaCCUBHBIX 3B€3/l HA OCHOBE CPAaBHEHHUS MOJIEJIbHBIX
1 HaOJII0JTaeMbIX XapaKTEPUCTUK;

@OpMBI KOHTPOJIA

Texynui KOHTPOJIb IPOrpaMMON HE MPEyCMOTPEH.
WNTOroBpli KOHTPOJIb — KaHAUMIAATCKUM OK3aMEH I10 CIEeUMAJIbHOM JUCLUUIUIMHE, COOTBETCTBYIOIIEH HAy4YHOM
cnenuanbHocTH 1.3.1. @u3nka KocMoca, aCTPOHOMHUS.
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noielt, Actpodusndeckuii Oroyutetens, T.65, Ned, ¢.368-402, 2010.

. Pomanrox .M. Maruutusie CP-3Be30bI T71aBHOI TOCIIEI0BATEIBHOCTH. [. MeTOIbI AMAarHOCTUKA MArHUTHBIX HOJIEH.

bromn. Cren. actpogwus. odceps., T.58, ¢.64-69, 2005.

Pomaniok WN.U., Kynpssues [[.O., Cemenko E.A. MarnuTHble MOAs XMMHUYECKH MEKyIspHbIX 3Be3n. II:
MarHuTHble TOJS U BpallleHue 3Be3]] C CHWIbHBIMH U Cla0bIMM aHOMAJIMSIMH B paclpelesieHud SHEPruu B
KOHTHHYYMe. AcTpodusnueckuii Oromierens, T.64, Ne3, ¢.247-271, 2009.

Pomantok M.M., Cemenko E.A., Kynpssues J[.O. Pe3synbrarel m3mepenuil marHuTHbeix mnoned CP-3Besn,
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19. Bogod V.M., Stupishin A.G., Yasnov L.V. On Magnetic Fields of Active Regions at Coronal Heights. Solar
Phys., 276, 61, 2012
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29.

Pecypcel nundopmannonto-
TEJIEKOMMYHUKAMOHHON
cetu «MHTEpHET»

—  Cetp Actposer: http://www.astronet.ru/db/msg/1169494/index.html#Contents
— Actpodusnueckas nnpopmarmonHas cucrema ADS: https://ui.adsabs.harvard.edu/

WNudopmannoHHsle
TEXHOJIOTUH, IPOTPAMMHOE

— baza manneix HyperLeda: http://leda.univ-lyonl.fr/
— basa gansbeIx o BHeranaktuyeckuM oosexkram NED: http://ned.ipac.caltech.edu/
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http://www.astronet.ru/db/msg/1169494/index.html#Contents
https://ui.adsabs.harvard.edu/
http://leda.univ-lyon1.fr/
http://ned.ipac.caltech.edu/

oOecrieueHne u
MH(POPMALIMOHHO
CIPAaBOYHBIC CHCTEMBI

baza nannbix 00bekTOB 3a npeaeaamu Comneunoi cucremsl SIMBAD: http://simbad.u-strasbg.fr/simbad/

3Bé3nnsrit katanor VIZIER: http://vizier.u-strasbg.fr/viz-bin/VizieR
CnoanoBckwii 1udpoBoii HebecHbIH 0030p SDSS: http://www.sdss.org/

ApxuB 0030pa HeOa Pan-STARRS:_https://outerspace.stsci.edu/display/PANSTARRS/

MarepuaabHO-TEXHHUECKOE
obecrieueHue

KOMIIBIOTED;

BbIxoa B MHTepHeT 1 uaTpaner CAO PAH B 1abopaTopHBIX KOpITycax;
cepBep o0IIero 1octyna ais o0paboTKU M XpaHEHUS JaHHbBIX;
TEKCTOBBIC U AJIEKTPOHHBIE pecypchl Hayunoit oubmmorexku CAO PAH;
00opyoBaHNEe HAYYHO-UCCIeaoBaTenbekux naboparopuit CAO PAH.

JlacuunijmHa banxHas Becejennas
No 2.1.4.
Tpyr1oeMKOCTb, 72 (1173)
4achl (HEJENN)
OObem 3aHsTHH, Bcero Jlexumn [IpakTuueckue 3aHATHS CamocTosTenbHas pabora
4acoB 72 24 12 36
Copepxanue 14.  Bsenenue. lllkana BHeranakTH4eCKUX PaCCTOSIHUM.
(HOMEp TeMBI, 15.  3aBucumocTts nepuoa-ceetuMoctsb Ledeuns.
HAaUMEHOBAHHUE TEMBI WITH 16.  BepmmHa BeTBU KpacCHBIX TUTAHTOB.
paznena) 17.  ®nykryauuu nmoBepxHOCTHOI sipkocTH. CooTHomenue Tannu-Ouiiepa.
18.  IlexynspHBIC CKOPOCTH TATAKTHK.
19.  KonnekTuBHBIE NBU)KEHUS TaJaKTHUK HA Pa3HbBIX IIKaTaXx.
20.  MecTHbIi XaO0JIOBCKHIA TOTOK.
21.  BoccraHoBneHue pacnpeieieHHsl MacChl MO MO0 CKOPOCTEH.
22. Pacnpenenenue ranaktuk Bo BeeneHHoi.
23.  Mertobl BBIJICNIEHUS TPYIII TATAKTHK.
24.  Mertobl BBIICIICHUS IPOTSHKCHHBIX CTPYKTYDP.
25. Metozpb! BbIJICIIEHHS TYCTOT.

HaunmenoBanue
MPAKTUYECKHUX padoT

Tewma 3. BepmmHa BeTBM KpaCHBIX TUTAHTOB.

Tema 8. BoccranoBiieHne pacipeieeH s MacChl 10 MO0 CKOPOCTEM.

Tema 10. MeTo1bI BeIIETIEHUS TPYIIT TATAKTHK.

Tewma 11. MeToibl BbII€NIEHUS IPOTSAKEHHBIX CTPYKTYP.

Tema 12. MeToapbl BbIICJIEHUS ITYCTOT.
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http://simbad.u-strasbg.fr/simbad/
http://vizier.u-strasbg.fr/viz-bin/VizieR
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DopMBbI CAMOCTOSITEILHOM
paboThI

— aHHOTUpPOBaHUE U pedeprpoBaHUE HAYUYHBIX MyOTHMKAIIU;
— BBINIOJIHEHUE UHJIUBUIYaIbHBIX 3a/IaHUI;

— KOHCIIEKTHpPOBaHHE U KOMMEHTHUPOBAHUE UCTOYHUKOB;

— TOATOTOBKA K MPAKTUYECKUM 3aHATHSIM;

— 00paboTKa pe3yJbTaToOB dKCiepuMeHTa Ha DBM.

Pe3ynbTaThl 0cBOEHUA
JTUCIUILTAHBI

3HaTh:!

— COBpPEMEHHbBIE METO/IbI MMOTYYECHHS HAOIIOAATEIbHBIX JaHHBIX (KpacHOE CMEIlleHUE, PACCTOSIHUE, CBETUMOCTh, Macca)
JUTSI TaJIaKTHK;

— METObl aHAJIN3a HAaOII0ICHU;

— cmocoObl ONpeeNieHUs] PACCTOSHUN U MEKYJISIPHBIX CKOPOCTEH, OICHKH PacIpeiesieHUs MacC U KOCMOJIOTHUECKUX
apaMeTpoB.

YMmers:

— HCMOJB30BaTh METOAMKH MCCIIEIOBAaHUS HAOMIOJaTEIbHBIX JaHHbIX;

— KOPPEKTHO MOJy4daTh (PU3NUYECKUE MMapaMeTphl U3 HAOII0ICHMUIA;

— HCIMOJb30BaTh COBPEMEHHbIC BHETATAKTUUYECKHE 0a3bl TaHHBIX.

Bnanets

— HaBBIKAMH ONPEIEICHUS PACCTOSHUN /10 TaJaKTUK MO0 OOPBIBY BEPIIMHBI BETBH KPACHBIX THTAHTOB;

— HaBBIKAMH pabOTHI C COBPEMEHHBIMH BHETAJIAKTUYECKUMHU 0a3aMH JIaHHBIX;

— METOJOJIOTHEH BBIJIEICHUS CTPYKTYP B paclpeeNIeHUH TalakTHK U ONpeieleHns UX GU3NIECKUX CBOMCTB.

@OpMBI KOHTPOJIA

Texynui KOHTPOJIb — pa3HOYPOBHEBBIE MHINBUAYaIbHbIEC 3aJaHU.
MTOroBbIil KOHTPOJIb — UTOTOBBIN 3a4€T 110 JUCLUIUIMHE.

VY4eOHO-METOANYECKOE U WH(

bopmalioHHOe 00€CTIeueHNEe TUCITUTIITHHBI

OcHoBHas nuTeparypa

30. IIubac @./1.3., Ctpykrypa Beenennoii B 6onbiux Macmtadax, M.: Mup, 1983

31. 3empmoruu S.b., Hosukos U. /1., Ctpoenue u sBomonus Beenennoii, M.: Hayka, 1975

32. Pozenrtans U.A., Apxanrensckas 1.B., ['eomerpusi, nunamuka, Beenennas, M., 2003

33.  Apxanrenbckas M.B., Pozentans N.A., Uepnun A.Jl., KocMmonorust u pusudgeckmii Bakyym, M.: URSS, 2006

JlononmauTenpHas
nuTeparypa

1. Tomuup I'.C. «CkomuleHUs TaJakTHK, M[apaMeTpbl MOAOOMS M COOTHOIICHUS MEXIY HUX M3MepsSeMbIMU
xapakrtepuctukamm», YOH 185 1323-1332 (2015) https://ufn.ru/ru/articles/2015/12/c/

2. Buxmmnun A.A., Kpasios A.B., Mapkesuu M.JI., CronsieB P.A., UypazoB E.M. «Ckormuienus ranaktuk», YOH 184
339-366 (2014) https://ufn.ru/ru/articles/2014/4/b/

3. I'ypbaro C.H., Canue A.U., angapun C.®D. «KpynHomacmtabHasi ctpykTypa Bcenennoit. Ilpubnmxenue
3enb10BHYA H MOJIENb crrmanusy, YOH 182 233-261 (2012) https://ufn.ru/ru/articles/2012/3/b/

4. Jlykamr B.H., Muxeesa E.B., Manunosckuii A.M. «O0Opa3oBanue KpyrnmHoMacIITaOHOW CTPYKTypbl BceneHHoity,

Y®H 181 1017-1040 (2011) https://ufn.ru/ru/articles/2011/10/a/
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https://ufn.ru/ru/articles/2015/12/c/
https://ufn.ru/ru/articles/2015/12/c/
https://ufn.ru/ru/articles/2014/4/b/
https://ufn.ru/ru/articles/2014/4/b/
https://ufn.ru/ru/articles/2012/3/b/
https://ufn.ru/ru/articles/2012/3/b/
https://ufn.ru/ru/articles/2011/10/a/
https://ufn.ru/ru/articles/2011/10/a/

. Tonopenckuit A B, ITomoB C b «Xa000Bckuii MOTOK B KapTuHE Habmomarens», YOH 184 767-774 (2014)

https://ufn.ru/ru/articles/2014/7/f/

. Uepnun A.JI. «Témuas sHepruss B OmvbkHed BcenmeHHOW: maHHBIE Teneckoma «XaO0i», HeTWHEWHas Teopus,

YHCIICHHBIC SKCTIepuMeHThI», Y OH 183 741-747 (2013) https://ufn.ru/ru/articles/2013/7/e/

. Ilepmmytrep C. «M3MepeHHe YCKOpEHHsS KOCMHYECKOTO paciiMpeHus mo cBepxHoBbIM» YD®H 183 1060-1077

(2013) https://ufn.ru/ru/articles/2013/10/e/

. Imuar B.I1. «YckopenHnoe pacmmpenne BeenmeHHoON mo HaOMOACHUSIM JanEKuX CBepxHOBBIX», YDOH 183 1078—

1089 (2013) https://ufn.ru/ru/articles/2013/10/f/

. 3acoB A.B., CadypoBa A.C., XonepckoB A.B., XonepckoB C.A. «TémHas marepus B ranaktukax», YOH 187 3—44

(2017) https://ufn.ru/ru/articles/2017/1/b/

Pecypcol nundopmanronto-
TEJIEKOMMYHHUKAIMOHHOU
cetu «MHTEpHET»

Makapos J[.W. «Pacipenenenue rarakTuk B MecTHOU Beenennoii», http://www.astronet.ru/db/msg/1169719
Makapos JI.W. «/IBmwkeHus rajakTUK Ha MajIbIX U 00bIIuX MacmiTabaxy» http://www.sao.ru/hg/dim/PhD/full/
Pacropryes A.C. «Illkana paccrostuuii Bo Beenennoi» http://www.astronet.ru/db/msg/1171218

WNudopmanronnsie
TEXHOJIOTUH, TPOTPAMMHOE
obecrieyeHne u
HH(pOPMAITHOHHO
CIIPAaBOYHBIE CHCTEMBI

Cetp Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

basa mannbeix HyperLeda: http://leda.univ-lyonl.fr/

basa gannbix no BHeranaktudeckuM oobekTam NED: http://ned.ipac.caltech.edu/

Actpodusunueckas napopmanronnas cucrema ADS: https://ui.adsabs.harvard.edu/

baza nannbIx 00bekTOB 3a npeaesamu ConHeunoi cucrembl SIMBAD: http://simbad.u-strasbg.fr/simbad/
3Bé3mublii katamor VIZIER: http://vizier.u-strasbg.fr/iviz-bin/VizieR

CroanoBckuii 1 poBoit HeOecHbI 0030p SDSS: http://www.sdss.org/

ApxuB 0630pa Heba Pan-STARRS: https://outerspace.stsci.edu/display/PANSTARRS/

MarepuanbHO-TEXHUYECKOE
obecrieueHue

JKpaH;

MYJIBTUMEIUNHBIN ITPOEKTOP;

KOMIIBIOTED;

BbIxoJ1 B IHTepHeT u unTpaner CAO PAH B naGopaTopHbIX Kopycax;
cepBep 00IIero A0cTyna s 00pabOTKU U XpaHEHUsI IaHHBIX;
TEKCTOBbIE U 3JIEKTPOHHbIE pecypchl Hayunoit 6ubnuoreku CAO PAH;
o0opyoBaHNE HAY4YHO-UCCenoBaTenbckux gaboparopuit CAO PAH
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https://ufn.ru/ru/articles/2014/7/f/
https://ufn.ru/ru/articles/2014/7/f/
https://ufn.ru/ru/articles/2013/7/e/
https://ufn.ru/ru/articles/2013/7/e/
https://ufn.ru/ru/articles/2013/10/e/
https://ufn.ru/ru/articles/2013/10/e/
https://ufn.ru/ru/articles/2013/10/f/
https://ufn.ru/ru/articles/2013/10/f/
https://ufn.ru/ru/articles/2017/1/b/
https://ufn.ru/ru/articles/2017/1/b/
http://www.astronet.ru/db/msg/1169719
http://www.sao.ru/hq/dim/PhD/full/
http://www.astronet.ru/db/msg/1171218
http://www.astronet.ru/db/msg/1169494/index.html#Contents
http://leda.univ-lyon1.fr/
http://ned.ipac.caltech.edu/
https://ui.adsabs.harvard.edu/
http://simbad.u-strasbg.fr/simbad/
http://vizier.u-strasbg.fr/viz-bin/VizieR
http://www.sdss.org/
https://outerspace.stsci.edu/display/PANSTARRS/

Jucuuniaunna

CneKTPOCKONUsI 3Be3/1 M 3Be3THAsH IBOJIIOIHA

No 2.15.

TpynoeMKOoCTb, 72 (11/3)

4achl (HEJENN)

O0beM 3aHATHH, Bcero Jlexnuu [IpakTrueckue 3aHsATUs CamocrosiTenpHas padbora

9acoB 72 22 16 34

Copepxanue 26. HaOnromaemble CBOMCTBAa OJMHOYHBIX 3Be3/. Pa3nuuHble KiacCU(pUKAaUMu CHEKTpoB 3Be3d. Jluarpamma

(HOMED TEMBI,
HAaMMCHOBAHHE TEMBbI HJIH
paznena)

I'epummpynra-Peccena. @yHKIUS CBETUMOCTH M HaudanbHas (yHKOMA Macc 3Be3l. [lynmbcupyromue M mepeMeHHBIe
3Be3/bl. Bpaienue 38e31. Xumudeckuii coctas 3Be3/1. HoBble 1 cBepXHOBBIE 3Be3/1bl. [[1aHeTapHbIe TYMAaHHOCTH.

27. Habnromaemble cBOWCTBa JBOWHBIX 3Be31. OCHOBHBIC CBOWCTBA JBOWHBIX 3BE37]. 3aTMCHHBIC TBOWHBIC 3BE3JIBI
CrekTpanbHO-/IBOWHBIE 3Be3/bl. BusyanbHO-1BOMHbBIE 3Be31bl. KpaTHble 3Be3nbl. Pacnpenenenue ABOWHBIX 3Be3] MO
Maccam, OTHOIIICHUSM MacC KOMITOHCHT U OOJIBIIIUM TOJTyOCSM OpOHT.

28. 3Be3mooOpaszoBanue B ['anakTuke. 3Be3qHbIC CKOIMIEHUS, accounanuu. O0pa3oBaHUe TMTAHTCKUX MOJEKYJISIPHBIX
obmakoB. Mepapxuueckoe 38e31000pa3oBaHue.

29. DBousouMs MacCHUBHBIX OAMHOYHBIX 3Be3n, M>8 MO. 'openue Bojgopona u renusi B sape. BausHue norepu
BEILIECTBA HA SBOJIIOLIMIO MAaCCUBHBIX 3Be3/1. [103/1HME cTaauu 3BOIIOIIMN MAaCCUBHBIX 3B€3/1. B3pbIB CBEpXHOBOM.

30. DOBousronus 3Be3[l yMEPEHHBIX Macc. DBomomus 38e31 M<2.3MO. DBomonus 38e31 ¢ 2.3MO<M<8MO. Iloteps
MacChl KpacHbIMU THTaHTaMH U cBepxrurantamu. OOpa3oBaHHE€ IUIAHETAPHBIX TYMaHHOCTEH M BBIPOXKICHHBIX
KapJIMKOB. 3BE3/IbI U TUIAHETHI.

31. Mogenu atMocdep 1 OCHOBHBIE (PM3UYECKHE COOTHOIICHUSI. MeTo bl ornpeneneHus 3pHEeKTUBHON TEMIIepaTyphl.
MeTob1 Onpe/ieNie s YCKOPEHUs CHITBI TsKecTH log g.

32. Meroabl onpeneneHusT METATMIHOCTH. METOBI OpeIeTICHUS COACPKAHMUSI XUMHYECKHX 3JIEMEHTOB. MeTo bl
OTpeieNIEHUs] CKOPOCTEH 0CEeBOT0 BpallleHUs 3Be3/l. MeToibl onpeneneHus TypOyIeHTHOW CKOPOCTH.

33. Meroap! onpeneneHust Macc 3Be31. MeToabl onpeeneHus paanycoB 3Be31. MeToabl ONpeaeieHus] CBETUMOCTH
3Be321. MeToibl onpeneneHus Bo3pacTa 3Be3/.

34. OroxaecTBICHHE JeTallel B CIIEKTpaxX 3Be3J] Pa3HBIX THUIOB. V3MepeHne mapaMeTpoB OTACIBHBIX CIICKTPATBHBIX
TuHUH (TTyOUHBI, MONYIIMPUHBL, SKBUBAJICHTHBIE IIUPUHBI, JOIUIEPOBCKUE CMEIIIEHUS, TApaMETPhl ACUMMETPHH ).

35. Pabota ¢ kpuTepHus MU CIIEKTPAITbHON KIlacCU(DUKALINH.

36. HccnenoBaHue ClOXHBIX (A0COPOIIMOHHO-IYMUCCHOHHBIX ) MPOQUIICH JTHHUM.

37. Ompenenenne (¢GyHIaMEHTAIBHBIX IMAPaAaMETPOB  3BE3JHBIX aTMOC(ep IO COBOKYITHOCTH H3MEPEHHBIX
CHEKTPATbHBIX JTMHUH.

38. Ompepenenue cojepKaHusi XUMIYSCKUX JICMEHTOB TI0 COBOKYITHOCTH M3MEPEHHBIX CICKTPATBHBIX JIHHUH.

HanmenoBanue
MIPaKTUYECKHUX paboT

— Tema 9. OrtoxnecTBieHue neTanedl B CHEKTpax 3BE3Jl pa3HbIX THUIOB. l3MepeHne napaMeTpoB OTIEIBHBIX
CHEKTPAJbHBIX JUHUHN (I7TyOWHBI, MOJYIIMPUHBI, SKBUBAJIEHTHbIE IIMPHHBI, JOMJIEPOBCKUE CMEIIEHUs, apaMeTphl
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ACUMMETPHH ).

Tema 10. PaboTa ¢ KpuTEpHsIMH CHEKTPATBHOM Kiaccu(uKanuu.

Tema 11. MccnenoBanue cioxHbIX (a0COPOIIMOHHO-IMUCCUOHHBIX ) MpOodUIIeH JTHHUIA.

Tema 12. Omnpenenenue (QyHAAMEHTATBHBIX MMAPAMETPOB 3BE3HBIX aTMOC(HEp MO COBOKYIMHOCTH H3MEPEHHBIX
CTIEKTPAJIbHBIX JINHHIA.

Tema 13. Onpenenenue conepkaHnus XUMHUUECKHUX 3JIEMEHTOB 10 COBOKYITHOCTH M3MEPEHHBIX CIIEKTPAJIbHBIX JIMHUM.

DopMBbI CAMOCTOSITEILHON
paboThI

aHHOTHPOBaHUE U pedepupoBaHre HAYUHBIX MYOJIUKAIIHIA;
BBITIOJIHEHUE UHAUBUAYAJIbHBIX 3aaHH;
KOHCIIEKTUPOBAHUE U KOMMEHTUPOBAHUE UCTOUYHUKOB;
MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM;

00paboTKa pe3yabTaToB HKCIepruMenTa Ha DBM.

Pe3ynbTaThl OCBOEHUA
JUCIUILTAHBI

3Hark:

NEPEUYHCICHHYIO YUeOHO-METOANYECKYIO U HayUHYIO JIUTEPATypy, BKIIOYas OCHOBHBIE CCBUIKU B MOCJIEAHEH;
0COOEHHOCTH TMOJTy4eHHS CIEKTPOCKOITMYECKUX JTAHHBIX C BRICOKHM pa3pemieHueM Ha teneckonax CAO PAH;
00111eynoTpeOUTeIbHBIE METOABI MOAETMPOBAHUS 3BE3/IHBIX aTMochep;

IIpaBWJIa UCIOJIb30BaHUS CIIEKTPOCKOIMNYECKIX aPXUBHBIX JAHHBIX;

OCHOBHBbIE ITyOJIMKAIIMU HAYYHOTO PYKOBOAUTEIIS;

YmMmeTs:

MPUMEHSITh cucTeMbI 00paboTku acTpoHoMuyeckux naHHbIX (SIMBAD, MIDAS, IRAF, DECH);

UCIOJIb30BaTh TIpaduyecKuil MaTepuan, IoJlydaeMblii B pe3ynbrare oOpabOTKM JaHHBIX, MPH TMOJATOTOBKE
MyOIMKYEeMBbIX PE3yJIbTaTOB;

OCYIIECTBIISATh IMOUCK JIOTIOJHHUTEIbHOW WH(pOpMANMK (OpUTHHAIBHBIE HWCCIICIOBAaHUS, HWHCTPYKIUH  TIO
WCIOJIb30BaHUIO HAOIIOIATENbHBIX JaHHBIX ), B T.4. U HEOIIU(PPOBAHHOM.

BmaneTs

nakeTaMyu oOpabOTKH CHEKTPOCKOIMUYECKUX JaHHBIX;
METOJIaMHU CTaTUCTUYECKON 00pabOTKU JaHHbIX;
MeToaaMu Mojeneit armocdep B npubnuxenun JITP.

@OpMBI KOHTPOJIA

Tekymuii KOHTPOJIb — pa3HOYPOBHEBBIE MHINBUTyJIbHBIE 33/IaHUSI.
W TOroBbpIi1 KOHTPOJIB — UTOTOBBIN 3a4ET 110 AUCHUILIMHE.

YyebHo-MeToanYecKoe U HHPOPMAIIMOHHOE 00eCTIeYeHNEe UCITUTITMHBI

OcHoBHas uTEparypa

1.

2.
3.
4

J. I'peit. Habnronenus u ananu3 3Be3AHbIX aTMochep. «Mup», M., 1980, 496¢.

K. nme Srep. 3Be3ap1 HaubosbIIeh cBeTUMOCTH. «Mup», M., 1984, 493c.

C. Ilorram. [Inanerapusie TyMmanHoctu. «Mup», M., 1987, 351c.

A.I''MaceBuu, A.B.TyrykoB. DBosmorus 38e3/1: Teopus u HaOmoaeHus. «Hayka», ®M, M., 1988, 280c.
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5 N.M. Konbutos. U36pannbie tpyasl. U3n. CAO PAH, Huwxkuuii Apxsiz, 2002, 381c.

6. B.I'. Kinoukosa, B.E.Ilanuyk, «OT 3Be3/1bl K TuTaHeTapHOU TyManHOCTHY. [Ipupoaa. 2002. No.3. ¢.28-37.

7 H.A.CaxuOymnun. Metonbl moaenupoBaHust B actpodusuke. II. OnpeneneHue ¢pyHIaMEHTAIBHBIX MapaMeTPOB
3Be3. «Pona», Kazann, 2003, 388c.

8. B.I".KimoukoBa. 6-M TenecKon B MOMCKE MposBiIeHUs dBomrouu 38e31 BOmm3n AGB. B ¢6. «CAO PAH 40 ner».
Hwxnuit Apxei3, 2006, c.107-148.

9. B.I".Knoukoga. «SIpue cta Teicsu cosHy. [Tpupoaa. 2009. No.11. ¢.12-19.

10.  TI'.A.lllaiin. M36pannsie Tpynsl. «HaykoBa gymkay, Kues, 2012. 629c.

11. B.I'.KnoukoBa. HccnemoBanue ¢Gu3MKM W JBOMIONMH 3Be3d Ha 6-m Tteneckorie BTA. Actpodusmueckuit
oromuterens. 2012. 1.67. No.4. ¢.399-428.

12.  V.G. Klochkova. Circumstellar envelope manifestations in the optical spectra of evolved stars. Astrophysical
Bulletin, 2014. Vol. 69, Iss. 3, pp.279-295.

13.  V.G. Klochkova, V.E. Panchuk, M.V. Yushkin. Results of Selected Stellar Spectroscopy Programs at the 6-m
Telescope of the Special Astrophysical Observatory of the Russian Academy of Sciences Performed with the NES
Echelle Spectrograph. Astrophysical Bulletin, 2022. Vol. 77, Iss. 1, p.84-93.

JononaurenpHas
TuTeparypa

1. N.C. Hkmosckuid. [Ipobnemsl coBpeMeHnHo# actpodusuku. Hayka, ®M, M., 1982, 223c.

2. H.I'. Bboukapes, P.E. TI'epmibepr, M.A. JluBmmu. Wpeu C.b. IlukenbHepa B KOHTEKCTE COBpPEMEHHOU
acrpodusuku. Kocmocurdopm, M., 2014, 137c.
3. I''H. Peccenn, P.C. [lpran, [Ix.K. Crioapt. Actponomus. T.II. Actpodusuka, 3Be3qHast actponomus. OHTU-

HKTII-CCCP, M.-JI., 1935, 416c.

4. A.YH3onp1. ®usnka 3Be31HbIX atMochep. NI, M., 1949. 630c.

5. 3Be3nnbie atmocdepsl. [loa. pea. dx. JI. I'puncreiina. NJI, M., 1963, 706¢.

6. B.E. [lanuyk, FO.1O. banera, B.I'. KnoukoBa, M.E. CaukoB. MccnenoBanue 3K30IUIAHET CHEKTPOCKOMMYECKUMU
MeTosamu. Ycrexu ¢usndecknx Hayk, 2020, T.190, ¢.605-626.

7. V.G. Klochkova, Yu.V. Sheldakova, V.V. Vlasyuk, A.V. Kudryashov, Improving the Efficiency of High-
Resolution Spectroscopy on the 6-m Telescope Using Adaptive Optics Techniques. Astrophysical Bulletin, 2020. Vol.
75, Iss. 4, p.468-481.

Pecypcel nundopmarnnonto-
TEJIEKOMMYHUKAMOHHON
cetu «MHTEpHET»

Cetp Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

— ACTpO(I)I/ISI/I‘{eCKaSI unpopmannonnas cucrema ADS - https://ui.adsabs.harvard.edu/

— baza nanHbIX 110 BHETanmakTHYecKuM oowekTam: http://ned.ipac.caltech.edu/

— ba3a nannabix 00bekTOB 3a npeaeinamu Conneunoit c-mbi SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3Bé3mubiii katanor VIZIER - http://vizier.u-strasbg.fr/iviz-bin/VizieR

— Iudposoii 0630p Heba DSS - http://archive.eso.org/dss/dss

— CnoanoBckuit nndposoit HebecHbIit 0030p SDSS: http://www.sdss.org/
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http://simbad.u-strasbg.fr/simbad/
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http://archive.eso.org/dss/dss
http://www.sdss.org/

HNudopmanroHHbie
TEXHOJIOTUH, IPOTPAMMHOE
obecrieyeHue U
MH(POPMALIMOHHO
CIPAaBOYHBIC CHCTEMBbI

Cucremsr 00paboTku actpoHomuueckux nanHeix SIMBAD, MIDAS, IRAF, DECH;

MarepuanbHO-TEXHUYECKOE
o0ecrnieueHue

9KpaH;

MYJIbTUMEAUNHBIN TPOEKTOP;

KOMIIBIOTED;

BbIxo21 B IHTepHeT 1 uaTpaner CAO PAH B 1abopaTopHBIX KOpIycax;
cepBep o0mIero AocTymna st 00paboTKH U XpaHEHUS TaHHBIX;
TEKCTOBbIE U 3JIEKTPOHHbIE pecypchl Hayunoit 6ubnuoreku CAO PAH;
o0opyoBaHue HAYIHO-UCCIIeoBaTenbckux Jtaboparopuit CAO PAH

JAncnunimnaa KomnbrorepHasi 00padoTka pe3yJibTaTOB M3MeEpPeHHUil
Ne 2.1.6.
TpyroeMKOoCTb, 72 (113)
qachl (HEJeNIN)
O0bem 3aHsTHH, Bcero Jlekuun ITpakTHyeckue 3aHsATUS CamocrosTenbHas pabora
JacoB 72 14 38 20
Conepxanue 1. OOmwue cBenenus 06 u3mepeHusax. Buasl curnanon. O630p METOIOB aHAINM3a CUTHAIOB
(HOMEp TeMBHlI, 2. Crartuctuka u BepoaTHOCTh. CllydaifHbIe BETMUMHBI U paCTIpEICICHUS
HaMEHOBaHME TEMbI MU 3. Teopus puznueckux nzmepenuit. CucremMarnyeckue 1 caydaifHble IOIPEIIHOCTH
paznena) 4. Teopus OIEHOK
5. Cucremsl InHeHHBIX ypaBHeHUH. CTeneHHble ypaBHeHUs. [JuddepeHnnanbable ypaBHEHHS
6. Amnamu3 BpeMeHHBIX psiioB. Dyphe 1 BeiiBIeT-aHATIN3
7. OO6paboTka U300pakeHui

HaunmenoBanue
MPAKTUYECKHUX padoT

Tema 2. Ctatuctuka v BepoaTHOCTb. CllyyaliHble BETUYUHBI U pacripe/iesieHus

Tema 3. Teopust pu3nUeCcKUX U3MEPEHUH.

CucremaTndecKue U Clly4aiiHble MOIPEeIIHOCTH

Tewma 4. Teopust OLIEHOK

Tema 5. Cuctemsl InHelHbIX ypaBHeHUH. CTenieHHble ypaBHeHus. [luddepeHnnanbabie ypaBHEHUS
Tema 6. AHanu3 BpeMeHHBIX ps0B. Pypbe U BEUBIIET-aHAIN3 U3MEPEHHBIX CIIEKTPAJIBHBIX JIMHUM.
Tema 7. O6paboTka n300pakeHni
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DopMBbI CAMOCTOSITEILHOM
paboThI

— aHHOTUpPOBaHUE U pedeprpoBaHUE HAYUYHBIX MyOTHMKAIIU;
— BBINIOJIHEHUE UHJIUBUIYaIbHBIX 3a/IaHUI;

— KOHCIIEKTHpPOBaHHE U KOMMEHTHUPOBAHUE UCTOYHUKOB;

— TOATOTOBKA K MPAKTUYECKUM 3aHATHSIM;

— 00paboTKa pe3yJbTaToOB dKCIepuMeHTa Ha DBM.

Pe3ynbTaThl 0cBOEHUA
JTUCIUILTAHBI

3Harb:

— HauboJiee paclpoCTPAaHEHHbIE YNCICHHBIE METObI PELICHHS CUCTEM ypaBHEHUH, TOJTMHOMUANBHBIX U
g hepeHIMaTbHBIX YPABHCHHIA,

— OCHOBHBIE METO/IbI OUUCTKH OJHO- M IBYMEPHBIX CUTHAJIOB OT IIIYMOB.

YmeTs:

— BBIYUCIIATH OCHOBHBIE XapaKTEPUCTUKU CITYYaHBIX BEUYHH;

— HaXOJWUTh KOPPEISIIIHOHHBIC 3aBUCHMOCTH;

— TOJyYaTh CIIEKTPOTrpaMMbl CUTHAJIOB U 00pabaThIBaTh UX.

Bnaners

— OJHUM WM HECKOJIIbKMMH MaTeMaTHUEeCKUMHU MaKeTaMu W/WIH SA3bIKaMH MIPOrPaMMHUPOBAHUS Ha YPOBHE,
JIOCTATOYHOM JIsI IPOBEICHUS 0A30BBIX MAHMITYJISIIIAIA C HAYYHBIMH W300pKCHUSIMHU.

DopMBbI KOHTPOJIS

Tekyuuit KOHTPOJIb — pa3HOYPOBHEBBIE MHIUBUAYaAIbHBIE 3aaHUs, OIPOC.
W TOroBp1i1 KOHTPOJIb — UTOTOBBIN 3a4ET MO AUCHUILIMHE.

YyeOHO-MeTOANYECKOE U UH(

OpMAallMOHHOC obecrneucHue JUCITUITIIMHBI

OcHoBHas auTEpaTypa

1. OcHoBbl TeopuM BepOSTHOCTEM W Maremaruyeckoi craructuku: yueOHuMK. / bamgun K.B., bamusikoB B.H.,
Pyxocyes A.B. - M.: ®nunra: MIICH, 2010, 487c.

2. Hogeitmue Metoas! 00padboTkn n3o0paxenuii. / I[lotamoB A.A. u ap. - M.: ®usmariut, 2008, 496¢.

3. I'mypman B.E. Teopus BeposTHOCTEN 1 MaremMaTruyeckasl CTaTUCTHKA. YueO. nmocobue s By30B.- U3a. 7-e, crep.-
M.: Bercui. mk., 2001.- 479c¢.

4. TosopyxuH B., {ubynun B. KomnbioTep B MatemaTruueckoM uccienoBaHuu. YueOHsli kype.- CIIO.: [Tutep, 2001.-

624c.

Cepruenxo A.b. Hudposas o6padotka curnanos.- CII06.: ITutep, 2005.- 604c.

UYen K., Dxubmun I1., Upsunar A. MATLAB B maremaruueckux uccienoBanusix: Ilep. ¢ anrn. - M.: Mup, 2001.-

346c.

7. R. Gonzalez, R. Woods. Digital image processing, 4th edition. Hardback; 4th; New York City, NY: Pearson, 2017-
03; ISBN-13: 978-0133356724

8. Cononuna, A.W. Ludpoas odpadorka curaanos B 3epkaie MATLAB/ A.1. Cononuna. - CI16.: BHV, 2018. - 560
C.

oo
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JomnonauTenpHas
nuTeparypa

NS

o1

Bbaxsanos H.C., J)Kuakos H.I1., Kooenpkos I"M. Unucaennsie Mmetoasl. - M.: Beicur. mk., 1987.- 630c.

Knyt 1.9. Bee npo TeX./ Ilep. ¢ anri. M. B. Jlucunoii.- Ilporsuno: AO RDTeX, 1993.-592c.: uin.

JIsBoBckmit C.M. Habop u BepcTka B cucreme LaTeX.- 3-e uza., ucpn. u nomn.- M.: MITHMO, 2003.- 448c.

Pan G.W. Wavelets in electromagnetic and device modeling.-John Wiley & Sons, Inc., Hobocen, New Jersey, 2003.-
531p.

Bopo6ses, C.H. Lludposas obpadorka curnanos / C.H. BopoOseB. - M.: Academia, 2018. - 64 c.

[Topmae C.B. KommbrorepHoe MonenupoBaHue GU3HUECKUX MpoIeccoB B makere Matlab. YueOnoe mocobue st
BY3os. 2020. ISBN 978-5-9912-0884-0.

Pecypcel nundopmanrionto-
TEJIEKOMMYHHUKAIIMOHHOU
cetu «MHTEpHET»

Cetp Actpomrer: http://www.astronet.ru/

JHokymenTarust kK Matlab na pycckom: https://docs.exponenta.ru/

Omunaiin pecypcesl «Bombdhpam matematukay» https://www.wolframalpha.com/widgets/

basa ganHbIX M0 BHeranaktudeckum oobekTam: http://ned.ipac.caltech.edu/

Actpodusunueckas nadopmannontas cucrema ADS - https://ui.adsabs.harvard.edu/

baza nannbIx 00bekTOB 3a npeaesamu ConHeunoi cucremsl SIMBAD http://simbad.u-strasbg.fr/simbad/
3Bé3aubiii katamor VIZIER - http://vizier.u-strasbg.fr/iviz-bin/VizieR

Ludposoii 0630p Heba DSS - http://archive.eso.org/dss/dss

CrnoanoBckuii 1udposoii HebecHbIi 00630p SDSS - http://www.sdss.org

WNudopmannonnsie
TEXHOJIOTUH, TPOrPaMMHOE
obecrieyeHue u
MH(POPMALIMOHHO
CTIPaBOYHBIE CHCTEMBI

Omnepammonnas cucrema: GNU/Linux (Anst JInnyke, Calculate, «POCA» nnu apyroii auctpudyru GNU/Linux u3
pocpeectpa).

[TakeT cMMBOJIbHBIX BbIYMCIEHUI Maxima.

KommnekcHbiit MaTemaTnyeckuii nmaker Octave.

Criennanu3upoBaHHBIN akeT 00pabOTKU acTpoHOMUYECKUX n3o0paxeHnit MIDAS.

bubnuoreku ans noctpoenus rpaduxos gnuplot, MathGL.

Makpomnaxket 151 ohopmiIeHUs! Hay4dHbIX pe3ynbraToB LaTeX - texlive.

MatepuaabHO-TEXHUYECKOE
oOecrieuenne

JKpaH;
MYJIbTUMEAUMHBIN IPOEKTOP;

KOMIIBIOTED;

BbIxoA B MHtepHet u untpaner CAO PAH B naGopaTopHbIX Kopiiycax;
cepBep o011ero AocTyna st 00paboTKH U XpaHEHUs TaHHbBIX;
TEKCTOBBIE U ANIeKTpoHHbIE pecypchl Hayunoit 6ubnuoreku CAO PAH;
o0opynoBaHue HayYHO-UccleaoBarenbckux nadoparopuiit CAO PAH
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JAuncnunimnaa ACTPOHOMHUYECKHE CBETONPHEMHUKH
Ne 2.1.7.
TpymoeMKoCTb, 36 (2/3)
4achl (HEJENN)
O0beM 3aHATHH, Bcero Jlexnuu [IpakTrueckue 3aHATHS CamocrosiTenpHas padbora
4acoB
36 8 14 14
Copepxanue OnHOKaHaIbHBIE CBETOMPUEMHHKH.

(HOMEp TEeMBHlI,
HAaUMEHOBAHHUE TEMBI WIIH
pasnena)

1
2 Yeunurenu curnana (O0I1); TeneBu3MOHHBIE CBETONPHEMHHUKH.

3. ®DoToMOAHBIE CBETOIIPHUEMHHUKH, KOOPIMHATHO-IYBCTBUTEIBHBIC YCTPOUCTBA.
4 Martpuunsie nonynpooaHukoBble cBeTonpueMHuku: [13C 1 KMOII

HanmenoBanue
MIPaKTUYECKUX paboT

— Tema 1. OnHOKaHAIbHBIE CBETOPHUEMHUKH.
— Tema 3. ®oTOIMOAHBIE CBETONPUEMHUKH, KOOPIUHATHO-UYBCTBUTEIIbHBIE YCTPOICTRA.
— Tewma 4. Marpuunsle nonynpoBoaHukoBble cBeTonpueMHuku: [13C u KMOIL.

@OpMBI CaMOCTOATEILHON
paboThI

— aHHOTUPOBaHHE U pedeprupoBaHUE HAYYHBIX MTyOIHKALINN;
— BBINIOJHEHUE WHANBUIYAJIbHBIX 3a/laHUN;

— KOHCHEKTHPOBAaHWE M KOMMEHTHPOBaHHE UCTOYHUKOB;

— TOJTOTOBKA K MPAaKTHYECKUM 3aHITHUSIM;

— 00paboTka pe3yabTaToB IKCIepuMenTa Ha DBM.

PC3YJ'IBT3.TLI OCBOCHU
JUCHHUITIINHBI

3Hark:
—  (U3MYECKUH MPUHITUT pabOTHI HANOOJIee PACIIPOCTPAHEHHBIX BUOB CBETOTIPUEMHOM aIaparypel;

— OCHOBHBIC HICTOYHUKH IIYMOB IIPpU PETUCTPALIUNA ACTPOHOMUYCCKUX I/I306pa)KeHI/II71 n MCTOIBI 60pB6LI C HUMH.

YMmeTs:

— TI0JIy4aTh OCHOBHBIE JAHHBIE C IOMOIIBIO CBETOIPUEMHOMN alllapaTypsl;

— 00pabaThIBaTh N300paXxeHus, noydeHHble npu nomoiu [13C-matpu.
Bnanets

— OCHOBHBIMU BHJaMU BBIYMCIIEHUH B cpeqe MatLab u/uim oTKpBITHIX aHajorax.

(DOpMLI KOHTPOJIA

Tekymunii KOHTPOJIb — pa3HOYPOBHEBBIE MHIUBUIYAJIBHBIE 3a/IaHUS, OIIPOC.
N TOroBbIii KOHTPOJIH — UTOTOBBIN 3a4ET MO AUCHUTUIMHE.

yLIC6HO-MCTO,Z[I/I‘-ICCKOC U THPOPMAIIMOHHOC obecrneucHUe JUCITUITIINHBI

OcHoBHas auTepaTypa

1. T'yce B.I. DnekTpoHrKa U MUKpOpOLIECCOpHasi TEXHHUKA: yueOHHK Juist By30B. / I'yceB B.I, I'yce H.M. - U3x. 5-e,

crep. M.: Beicu. k., 2008, 797c.
2. CospemennHas actpomertpusi. / Kopanesckwuii XK., Kapos B.E. - ®pszuno: Bek 2, 2004, 478c.
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w

Ipson S. S. et al. Visions and image sensors. — CRC Press LLC, 1999.

4. McLean, 1. S. Electronic imaging in astronomy. Detectors and instrumentation / I. S. McLean. — 2nd edition. —
Springer-Praxis, 2008. — Electronic imaging in astronomy. Detectors and instrumentation (Second edition),
Publisher: Springer, 2008, 576 p. Series Springer-PRAXIS books in astronomy and planetary sciences. Published in
association with Praxis Publishing, Chichester. ISBN 978-3-540-76582-0.
5. Scientific Detectors for Astronomy 2005 / Ed. by J. E. Beletic, J. W. Beletic, P. Amico. — 2006, 825p.
6. Bummnesckwmii I. U., bBynrakoB A. I, BeiapeBuu M. I. Marpuiisl npuGopoB ¢ 3apsa0BOM CBA3BIO // DIEKTpOHHAs
IPOMBINUIEHHOCTD. — 1992, — T. 2. — C. 37.
7. GH. Rieke. Detection of Light. Cambridge University Press; 3rd edition, 2021. ISBN: 9781107124141.
JlomoJTHUTE TbHAS 1. W. Romanishin. An Introduction to Astronomical Photometry Using CCDs. — 2006, 175p.
TuTeparypa 2. Asano A. MOS sensors continue to improve their image // Advanced Imaging. — 1989. — Vol. 11. — P. 4244,
3. Boyle W. S., Smith G. E. Charged coupled semiconductor devices // Bell System Technical Journal. — 1970. — Vol.

o

49. — P. 587-593.

Nemiroff R. J., Rafert B. Toward a contonuous record of the sky // Publ. Astron. Soc.Pacific. — 1999. — Vol. 111. —
P. 886-897.

bopucenko A. H., Mapxkenos C. B., Paguenko B. — Hwwxuunit Apxsiz, 1991. — 21 c¢. — (Ilpenmpunt CAO PAH.; 76).
Psanuenxo B. I1. Pazpabotka II3C-cucrteM u ux npumMeHeHrne B (POTOMETPUUECKUX U CIEKTPAIBHBIX UCCIIEAOBAHMIX
Ha 6-M Teneckorne: Jlucc. kana. ¢pus.-mart. Hayk / B. I1. Psmquenko; CAO PAH. — Huwxnauit Apxei3, 1992.
CrnextpanpHblii  komiuiekc ¢okyca Hacmmra 6-m Tteneckona BTA. X.IlozumumonHbsle U (oTomMeTpHuecKue
XapaKTEepUCTUKH KBapleBoro sueme-cnekrporpadpa HOC ¢ kpynnopopmarnoit marpuieit «Yromcana I13C» / B. E.
[Tanuyk, H. E. Iluckynos, B. I. Kinoukosa u np. — Huwxkuuit Apxsiz, 2002. — 15 ¢. — (Ilpenpunt CAO PAH.; 169).
D.W. Olson. Investigating Art, History, and Literature with Astronomy... Springer, 2022. ISBN: 3030955532.

Pecypcol nundopmanronto-
TEJIEKOMMYHUKAIIHOHHOU
cetu «MHTEpHET»

Cetp Actposner: http://www.astronet.ru/db/msg/1169494/index.html#Contents

basa gaHHbIX M0 BHeranakTndeckuM oobekTam: http://ned.ipac.caltech.edu/

Acrpodusnueckas nnpopmannonnas cucrema ADS - https://ui.adsabs.harvard.edu/

baza nanHbIX 00beKTOB 3a npeaenamu ConmHeunoi cucremsl SIMBAD http://simbad.u-strasbg.fr/simbad/
3Bé3mubiii katamor VIZIER - http://vizier.u-strashg.fr/viz-bin/VizieR

Ludposoit 0630p Heba DSS - http://archive.eso.org/dss/dss

CrnoaHoBckuii 1dpoBoit HebecHbI 0030p SDSS - http://www.sdss.org

Nudopmanronnsie
TEXHOJIOTUH, TPOTPaMMHOE
obecrieueHue u
MH(POPMALIMOHHO
CIIPAaBOYHBIE CHCTEMBI

naketT Octave;
KOMITHJIATOP ECC;

YTUINTHI ostydeHus nzodpaxenuii ¢ [13C-ceronpuemuukon, SDK (software dewelopment kit) mpousBoauTeneit
I13C.
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MarepuaabHO-TEXHHUECKOE
obecrieueHue

— 9KpaH;

—  MYyJIbTUMEIAUMHBIN IPOEKTOP;

— KOMIIBIOTED;

— BbIxox B HTepHeT u untpaner CAO PAH B nabopaTtopHbIX KOpIycax;
— cepsep o01Iero focryna A1 00paboTKU U XpaHEHUS JaHHBIX;

— TEKCTOBBIE U AIEKTPOHHBIE pecypchl Hayunoit 6ubnmoreku CAO PAH;
— o0opynoBaHue Hay49HO-HcceaoBarenbckux tadoparopuit CAO PAH

Jucuuniauna Du3uKa MaACCUBHBIX 3Be€3/1
Ne 2.1.8.
TpynoemkocCTb, 36 (2/3)
qachel (HEJEIH)
OObem 3aHsTHH, Bcero Jlexiumn [IpakTuueckue 3aHATHS CamocrosiTtenbHas pabora
qachl 36 14 4 18
Coneprxanue 1.  Tunsl MacCUBHBIX 3BE3].
(HOMep TeMbl, 2. OcHoOBHbIE HAaOJIOJaEMble XapaKTEPUCTUKN MAaCCUBHBIX 3BE3I.
HAaMEHOBAHHE TEMBbI WJIH 3. OcobeHHOCTH CTPOEHHUS 3BE3AHBIX aTMOC(Ep MACCUBHBIX 3BE3I.
paszena) 4.  MaccuBHBIE 3B€3/Ibl B IPYTHX TaTaKTHKaxX

5. DBodIOIUS MaCCUBHBIX 3BE€3]1

6.  IloTeps Macchl MaCCUBHBIMM 3BE3/1aMHU.

7. Hossle u CBepXHOBBIE 3BE3/IbI.

HanmenoBanue
MIPAKTUYECKHUX paboT

— Tema 3. OcoGEHHOCTH CTPOEHHUS 3BE3/IHBIX aTMOC(ep MACCUBHBIX 3BE3/I.
— Tewma 7. HoBble 1 CBepXHOBBIE 3BE3]IBI.

@OpMBI CaMOCTOATEIBHON
paboThI

aHHOTHPOBaHUE U pedepupoBaHNe HAYUHBIX ITYOJIMKALINA;
— BBINOJIHEHNUE UHANBHUYAJIBHBIX 3a/JaHUM;
— KOHCIEKTHpPOBaHHE U KOMMEHTHPOBAHUE UCTOYHUKOB;
— TOJrOTOBKA K IPAKTUYECKUM 3aHITHUSIM;
— 00paboTKa pe3yabTaToB dKcIepruMeHTa Ha DBM.

PCBYJ'H:TaTBI OCBOCHU:
JUCHHUITIINHBI

3HaThb:

— COBPEMEHHBIC TEXHOJIOTHH TIOJYUYCHHsI HAOMI01aTeIbHBIX JAHHBIX JUTSl Pa3JIMYHBIX TUIIOB MAaCCUBHBIX 3BE3]T;
— MeToAbl 00pabOTKY U aHaTU3a ONTUYECKUX U WH(PAKPACHBIX HAOTIOACHUN;

— cmocoOBbI ornpeesieHns] PU3NIECKUX MapaMeTPOB MACCUBHBIX 3BE3I.

YMeTh:
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UCIOJIb30BaTh METOJAMKHU aHAJIM3a HaOJI0JaTeIbHbIX JAHHBIX, [TOJYYEHHbIX Ha Pa3IMYHbIX TEJIECKONax U Npudbopax;
MCIOJIb30BaTh BCEMUPHBIE OaHKU MH(OPMAIMH ITPU IPOBEICHUH UCCIICI0BAHUI;

KOPPEKTHO 00pabaThIBaTh ONTUYECKUE CIIEKTPBI U (POTOMETPUUECKUE IaHHbIE;

OTpeNeNIATh (PU3NUECKUE ITAPAMETPOB MACCUBHBIX 3BE3]I.

Bnanets

HaBBIKAMH B 00paboTKe (POTOMETPHUYECKUX CIIEKTPOCKOMMYECKHX ONTHYECKHMX M WH(PAKPACHBIX HAOIIOJCHHUNA
MacCUBHBIX 3BE3];

METOAMKAMHU aHalu3a (OTOMETPUYECKIX HAOIIOICHUH Ha TIEPEeMEHHOCTh MAaCCUBHBIX 3BE3]I;

OCHOBHBIMH METOJIaMU OIIpeJieTIeHUs] (PU3NUECKUX ITapaMeTPOB MAaCCHBHBIX 3BE€3/] HA OCHOBE CPAaBHEHHUS MOJECIBHBIX
1 HaOJII0JaeMBbIX XapaKTEPUCTUK;

croco0amMu Ka4eCTBEHHOW M KOJIMYECTBEHHOHN OIIEHKU TOYHOCTH PE3yJIbTaTOB.

@OpMBI KOHTPOJIA

Texynui KOHTPOJIb — pa3HOYPOBHEBBIE MHINBUAYAIbHBIE 3aaHUs, OIPOC.
WTOroBslii KOHTPOJIb — UTOTOBBIH 3a4€T 10 JUCLUILIMHE.

Y4eOHO-MeToIMYecKOoe U NH()OPMAIIMOHHOE 00ECIICYCHHUE JUCIIUILTHHBI

OcHoBHas nuTeparypa 1. VYokep I, Actponomuueckue HabmoneHus, 1990, M: Mup.
2. 3acoB A.B., I[ToctnoB K.A., O6mas actpodusuka, 2006, M. ®psizuno: Bek.
3. ®optoB B.E., DkcTpemanbHbIe COCTOSHHS BEIIeCTBa HAa 3emiie U B KocMoce: Yu. moc., 2008, M. ®dusmariur.
4. Massive Stars: Fundamental parameters and circumstellar interactions: Proc. Conf., 2006, Ed. By Paula Benaglia et
al., Mexico, 2008.
5. K. ne Srep, 3Be3anl Hanbomnbie ceetumoctu, 1984, M: Mup.
6. Weis, K.; Bomans, D.J. Luminous Blue Variables. Galaxies 2020, 8, 20. https://doi.org/10.3390/galaxies8010020
7. L. R.Yungelson, E. P. J. van den Heuvel, Jorick S. Vink, S. F. Portegies Zwart, A. de Koter. On the evolution and
fate of super-massive stars (aumm.) // Astronomy & Astrophysics. — 2008-01-01. — Vol. 477, iss. 1. —P. 223-
237. — ISSN 1432-0746 0004-6361, 1432-0746. — d0i:10.1051/0004-6361:20078345.
JlononHuTenpHas 1. Illapos A.C., TymanHocTh AHapomensl, 1982, M, Hayka
auTeparypa 2. bucnoarsnii-Koran I.C., ®u3ndeckuie BOMPOCH TeOpUH 3Be31HOI dBomomn, 1989, M: Hayka
3. R. M. Lau, T. L. Herter, M. R. Morris, J. D. Adams. Nature versus nurture: luminous blue variable nebulae in and
near massive stelar clusters at the galactic center (aur.) // The Astrophysical Journal. — 2014-04. — \ol. 785, iss.
2. — P. 120. — ISSN 0004-637X. — doi:10.1088/0004-637X/785/2/120.
4. Vink, Jorick S. (2012). "Eta Carinae and the Luminous Blue Variables". Eta Carinae and the Supernova

Impostors. Eta Carinae and the Supernova Impostors. Astrophysics and Space Science Library. Vol. 384. pp. 221-
247.

Pecypcol nundopmanronto-
TEJIEKOMMYHUKAIIMOHHOU

Cetb Actpomnert: http://www.astronet.ru/db/msg/1169494/index.html#Contents
basa manHbIX M0 BHeranmaktndeckuM oowbekTam: http://ned.ipac.caltech.edu/
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https://doi.org/10.3390/galaxies8010020
https://www.aanda.org/articles/aa/abs/2008/49/aa8345-07/aa8345-07.html
https://www.aanda.org/articles/aa/abs/2008/49/aa8345-07/aa8345-07.html
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D1%81%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BD%D0%BE%D0%BC%D0%B5%D1%80
https://www.worldcat.org/search?fq=x0:jrnl&q=n2:0004-6361,
https://ru.wikipedia.org/wiki/Doi
https://dx.doi.org/10.1051%2F0004-6361%3A20078345
https://doi.org/10.1088/0004-637x/785/2/120
https://doi.org/10.1088/0004-637x/785/2/120
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%B4%D1%83%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D1%81%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BD%D0%BE%D0%BC%D0%B5%D1%80
https://www.worldcat.org/search?fq=x0:jrnl&q=n2:0004-637X
https://ru.wikipedia.org/wiki/Doi
https://dx.doi.org/10.1088%2F0004-637X%2F785%2F2%2F120
http://www.astronet.ru/db/msg/1169494/index.html#Contents
http://ned.ipac.caltech.edu/

CCTU «HHTCpHCT»

— Actpodusuueckas napopmarmonnas cucrema ADS - https://ui.adsabs.harvard.edu/

— baza nannbpix 00bekTOB 3a npeaenamu Conneunoii cucrembl SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3Bé3aubiii karagor VIZIER - http://vizier.u-strasbg.fr/viz-bin/VizieR

— Ludposoii 0630p Heba DSS - http://archive.eso.org/dss/dss

— CnoanoBckuit nudpoBoit HebecHbii 0630p SDSS - http://www.sdss.org

WNudopmannonnsie
TEXHOJIOTUH, TPOTPAMMHOE
obecrieyeHue u
MH(pOPMAITMOHHO
CIIPABOYHBIE CHCTEMBI

CreuunanbHOe IporpaMMHOe obecriedeHre e Tpedyercs

MarepraabHO-TEXHHUECKOE
obecrnieueHue

— DJKpaH;

— MYJIBTUMEAUMHBINA IPOEKTOP;

— KOMIIBIOTED;

— BbIxox B UHTepHeT u untpaner CAO PAH B nabopaTtopHbIX KOpIycax;
— cepsep o01Iero 1octymna i 00pabOTKU U XpaHEHUS JaHHBIX;

— TEKCTOBbIE U 3JIEKTpOHHBIE pecypchl Hayunoii 6ubauorekun CAO PAH;
— o0opyoBaHNe Hay4YHO-HcchneaoBarenbckux nadoparopuit CAO PAH

Jucuuniauna IIpakTHyeckasi paauoacTPOHOMMUSA

Ne 2.1.9.

TpynoemkocTs, 72 (113)

qachl (HeJeNn)

OObeM 3aHATHH, Bcero Jlexumn [IpakTuueckue 3aHATHS CamocTosTenbHas pabora

9achl 72 28 24 20

Conepxanue 1. PaguoTeneckomnsl (OTKIMK aHTEHHBl Ha pajauou3ilydyeHue, (opMupoBaHue H300pakeHMs, MpeodOpa3zoBaHUE

(HOMEp TeMBl,
HAaNMEHOBAHHE TEMBbI HJTH
paznena)

®dypre, TeopeMbl oTcuetoB). [lapamerprl paaumoreneckomna (I'7maBHBII U OOKOBBIE JIETIECTKH, pasperieHue). Turbl
paavoTeNecKonoB (KiIaccu(uKalusi, OJAMHOYHbIE 3epKaja U uHTepdepomeTprl). Paguoreneckonsl MIMPOKOTrO
Ha3zHaueHus. AHTeHHa Kapna flnckoro. Anrenna I'poyra PebGepa. MuTepdepomerp Maptuna Paitna. KemOpumxckuii
untepdepomerp. Paanoreneckon OHToHM Xbrouia. Mutepdepomerp AMI. Pagnoreneckon PATAH-600. Bonbiias
anTeHHas pemerka (Very Large Array -VLA,CIIIA). Pagnoteneckon B Apecu6o. BectepOopKckuii paanoTeneckon.
Teneckon B I'pun  bonke. HuskouactorHas pemerka LOFAR. Artakamckas Oousbliasi MHJUIMMETPOBas
/cyomunnumetpoBas perierka (ALMA). Uutepdepomerp mnomansio kBaapaTablii kM (SKA). CnenuanuzupoBaHHbBIE
PaaMOTENECKOIIbl JIJIi MCCIIEIOBAHMS PEIUKTOBOro u3nydeHus. AHTeHHa [lensmaca m Bumbscona. Cnyrauk COBE.
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Wurepdepomerp DASI (Degree Angular Scale Interferometer). Murepdepomerp CBI (Cosmic Background Imager).
bannonnsiii unctpyment BOOMERanG. bamnonnsiii unctpymenT MAXIMA. ATtakaMckuili KOCMOJIOTHYECKHIM
teneckor. FOxupiit nonspusiil Teneckon (SPT). Kocmuueckast muccuss WMAP. Kocmuueckast muccus Planck.

2. Wntepdepomerpuueckuii cuHTe3 B paguoactpoHomuu. [Ipocteiimmii mHTEepdepomerp. BoccranosneHue
nzoopaxkenuit. Anroputm CLEAN. Metoa MakCcMMaJIbHOW SHTPOITHH.

3. [Ipuemuuku paguounsnyudenus. OcHOBHbIE cxeMbl paguomeTpoB. lllymoBasi Temmneparypa U 4yBCTBUTEIbLHOCTh
pazOMETPOB.

4. HaGnronenuss B HempepbIBHOM paguocnekTpe. Panmomsnmyudenue atmocdepsl. OOpaboTka MaHHBIX U UX
UHTEpIIpETALINS.

S. CotHeuHas pagroacTpOHOMHS (COJTHEYHAsI aKTHBHOCTh, COTHEUHBIN BeTep, (hoTocdepa, xpomocdepa, KopoHa).
6. Papnounsnyuenue JIyHsl U IUIaHET.

7. Panuoranaktuku u kBazapel. UccinenoBanus paguoranaktuk B Poccuu. Apuaiimme paguoranaktuku (JleGemap A,

LlentaBp A, [eBa A). OcHOBHBIE KaTajord paguoucTOUYHUKOB. baspl manubix paanouctouHukoB (CATS, NED,
SIMBAD). MexaHu3mbl U3Iy4€HHUST U PAJAMOCHEKTPbl ranakThk. Mopdosiornueckne 0coOOEHHOCTH PaguoTalaKTHK
(Anpo, MmpoTsKEHHBIE CTPYKTYpBI, JUKEThI, ropsuue mstHa). Knaccudukanus panuoranaktuk (Mopgosoruyeckas,
cnekTpanbHas). LleHTpanbHas MammHa paguoraliakTUK W ¢GeHomeH cBepxMaccuBHbIX YJI. OObeauHeHHas MOJETb
(kBazappl M  paAMOTaJaKTHKH). OBOJIOUMSA  H3Iy4eHHMs  paauoranaktuk. Kocmosjoruueckas — 3BOJIOLMS
panuoranakTuk/kBa3zapoB. [loWck manmekux paguorajakTHK (OTOXKISCTBICHHWE, CHEKTpalbHbIM WHIEKC). LleneBbie
0030psI 10 uccnegoBanuio paauoranaktuk (3CR, HoBsie KamOpumxckue 0630pHhl.

8. KocMmonmornyeckue TecTsl 1J11 paAMOMCTOYHUKOB U OLIEHKA ITapaMeTpoB Mozenel. [loncuersl paimoncTOUHUKOB.
CootHomienne K-z mist paguoranaktuk. CKyduBaHUE PaJuOMCTOYHMKOB. Pa3smep paauoranaktuk. I'paBuTaniioHHOE
auH3upoBaHue. Bo3pact panuoranaktuk. Mepapxudeckas Mojaenab U MpobiemMa MOsBICHUS CBEPXMACCHBHBIX YEPHBIX
1elp. D¢ ¢exr CronseBa-3enpaouya. Ipdext Cakca-Boabda. ['ano ckomiennii ranakTuk U NOMCK TEMHON MaTepHuH.

9. PagroncTouHuKN B TaHHBIX PETUKTOBOIO M3JIyUEHHUS.

10.  CoBpemeHHass KocMoJloTHYeCKasi Mojelb. Pacmmpsiromasicss Beenennas. @yHaaMeHTalbHbIE HAOIOIATETbHBIC
JTaHHbIE (PEIMKTOBOE U3ITyYeHHE, paclipe/ielleHue BUIMMOI MaTepuH, CTaHAApTHBIE CBEUH, JerKue 31eMeHThl). CocTa
matepun Bcenennoii. Kocmosnorundeckass mMojenb M ee mapaMmeTpbl. JTallbl 3BONIONUM BceleHHOH: oueHb paHHSS
Bcenennas, pannss BeenenHnast, smoxa JOMUHUPOBAHUS MaTE€PUH, 3110Xa TOMUHUPOBAHUS TeMHOM 3Heprun. MHusanus.
11. PenukToBoe wm3nmydenme. PexomOumnanusi Bomopona. Mckaxkenume crnektpa PU B xome pexomOunanuu. Pe-
MOHU3aIUS BoJopoja. THIbl HadyaldbHBIX BO3MYIIEHHUH (CKaJIIpHBIC, BEKTOPHBIE M TEH30pHBIE MOJbI). Momynsaus
creKTpa Bo3myuieHui miotHocTu. [lepBuunas anuzorponus (3¢dextsl Cakca-Bonbda, Cunka u Jomnepa). Bropuunas
aHU30Tponus (TeroBoi M KuHeMaTuueckuil 3¢dexrsr CronseBa-3enbaoBuya, 3p¢GeKkT penoHU3aluuu). 3aBUCUMOCTh
yraosoro crekrpa moutHocty C(1) oT mapaMeTpoB KOCMOJIOTMYECKO MOJen. AHAIN3 JaHHBIX MUKPOBOJIHOBOIO (hOHa.
Paznenenne komnoHeHT. ['apmMonndeckuil ananus Ha cdepe (MUKcenu3anus, HU3KHe U BBICOKUE TAPMOHUKH). YTIOBOH
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CIIEKTp MOITHOCTH M CTaTHUCTHKA CUTHaja. baspl MaHHBIX KapT NpOTsHKeHHOTO m3nmydeHus (apxuBsl WMAP u Planck,
BUpTYyanbHBIN Teneckon SkyView). IlepBuunas HerayccoBocth. CraTucTHdeckas aHM30Tponus. OCHOBHBIC TECTHI Ha
rayccoBoCTb (OMCHeKTp, GyHKIIMOHAIB MUHKOBCKOTO, (ha30BbIN aHAIU3, C(HEPUUECKUE BEHBIICTHI).

HaunmenoBanue
MPaKTHYECKUX padoT

Tema 2. laTepdepoMeTprudeckuii CHHTE3 B PaJHO0ACTPOHOMHUU. METOIbI U IPUMEPBHI.

Tema 3. [Ipuemauku paarnonsiaydeHusi. CXembl U mapameTphl.

Tema 4. HaGmroieHus B HenpepbIBHOM pajuocnekTpe. Pagnonsnydenne armocdepsl. O0paboTKa JaHHBIX U UX
UHTEpIIpETALNS

Tewma 7. Pangunoranaktuku u kBasapsl. MccnenoBanus paauoranaktuk B Poccun. Mcropusi, COBpeMEHHbIE MOEIIH
aKTUBHOCTH sJIep TaIaKTUK, pe3y/bTaThl UcciaenoBaHuii B mupe, Poccun u CAO. AHann3 HaOI0AaTeNbHbIX JaHHBIX.
[TocTpoeHue HenpephIBHBIX paAOCHEKTPOB. OTOXKIECTBIEHUE PAJUOUCTOYHUKOB B Pa/ii0, ONTHYECKOM,
MH(PAKPACHOM U PEHTI€HOBCKOM JIMANa30HaX.

Tema 11. PenuxroBoe uznyuyenue. Victopus, METObI aHAJIN3a, PA3JI0KEHMS 10 TADMOHUKAM, pacyeT CIEKTpa
MOIITHOCTH, OTIpe/Ie]IeHne KOCMOJIOTHUECKUX MapameTpoB. PekomOuHanus Bogoposia. MozenupoBanue KapT. AHaIN3
BapHaIuii poHa ¥ HEONPEISICHHOCTH B OIICHKAX MapaMeTPOB ¢ YI€TOM KOCMHYECKOU Bapuaruu u mojaeneii CMB B
paMKax TeKylleil KOCMOJIOTMYECKOHN MapagurMbl.

@OpMBI CaMOCTOATEILHON
paboThl

AaHHOTHPOBAaHUE U peeprupoBaHNEe HAYIHBIX TYOIUKAIUiI;
BBINTOJTHEHUE WH/IMBUYaIbHBIX 3a/laHUN;
KOHCIIEKTHPOBAaHHE U KOMMEHTHPOBAHNE HCTOYHHKOB;
MOJITOTOBKA K MIPAKTUYECKUM 3aHATHM;

00paboTKa pe3yJabTaToB HKCIepuMenTa Ha DBM.

PC3y.]'IBTaTI>I OCBOCHUA
JUCHHUITIINHBI

3Hark:

METO/Ibl PaIM0ACTPOHOMUYECKUX UCCIIEI0BAaHUM B 00JIaCTH paJuOUHTEPPEPOMETPUN (CUHTE3 U300paKeHUH);
NPUHIUIBl OOHApY)KEHUS PaJMOMCTOYHUKOB (OTHOIIEHHE CHUTHA/IIYM, BEpPOSATHOCTH JIO)KHOM TpeBOrM U
MIPaBWJIBHOTO OOHAPYKEHHUS);

@Dypbe-MeTo/1bl aHANIN3a N300paKeHUIA;

OCHOBHBIE KOMIIOHEHTBI PUXO/AIIETO PAJAUOU3IYUSHHS U UX BKJIaJ HA Pa3IMYHbIX paArovYacToTax;

OCHOBHBIE MEXaHM3Mbl PAAMOU3ITYUYEHUS; IOCIETHHE OCTI)KEHUS B HaOMIOJaTeNbHOW pPaguOaCTPOHOMHM U
KOCMOJIOTHH.

VYMmeTs:

00BACHATH HaOIIOJaeMble CBOMCTBA PaInOACTPOHOMUYECKOTO CUTHAJIa HA OCHOBE MHOIOKOMITOHEHTHOTO
pas3ioKeHus ¢ yueToM BKiIaja armochepsl, CoaHeyHON cucTeMbl, [ 'alakTHKY, BHETATAKTUYECKUX PaMOUCTOYHUKOB
1 KOCMHYECKOI'0 MUKPOBOJHOBOTO (hOHa;

BBIYUCIIATH PACIIPEICIICHUE DHEPIUU B CIIEKTPE PAIMOMCTOYHHUKA U YIVIOBBIE CIIEKTPBI MOIIHOCTHU IIPOTSKEHHOTO
W3JIy4EHUs; CTPOUTH MPOCTEUIITNE MOACIN PaJUOU3ITYYal0IUX 00IacTel M TOUEYHBIX HCTOYHUKOB Ha HEOECHOMN
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chepe;
H3JjiaraTb NOJYUCHHBIC PE3YJIbTAThI B BUAC Pa3JICJIOB CTATbH.

Bnanets

COBpEMEHHBIMH METOJIaMH ¥ TMPOTPAMMHBIM OOECIECYCHHEM aHaIh3a PaAHOACTPOHOMHYECKHUX JIaHHBIX,
BKJIFOYAIONIUMH KaJTUOPOBKY HAOIOAATCIIBHBIX JIAaHHBIX, IOJIYYeHHE (H3NUYECKUX XapaKTEPUCTUK OOBEKTOB,
MOJICTTUPOBAHUE MEXaHU3MOB U3ITy4eHUs, TpaQUUeCKHii aHAIN3 JTaHHBIX;

cucrteMol moaroroBku crateil LaTeX.

@OpMBI KOHTPOJIA

Texynui KOHTPOJIb — pa3HOYPOBHEBbIE MHAUBUAYAIbHBIC 3aaHus, OIPOC.
WTOroBslii KOHTPOJIb — UTOTOBBIM 3a4€T 110 JUCLUILIMHE.

VY4eOHO-METOANYECKOE U WH(

bopMalimoHHOe 00eCTieUeHNE TUCIIUTITHBI

OcHoBHas nuTeparypa 1. Ecenkuna H.A., Koponbskos JI.B., ITapuiickuii }0.H., Pagunoreneckomnst u paguomerpsl (M.: Hayka, 1973).
2. BepxomanoB O.B., [apwuiickuii }O.H., Pagunoranaktiku u kocmomnorus, (M.:@usmanut, 2009).
3. Hacensckuit I1.J]., HoBukos JI.1., HoBukos 1./1., PenuktoBoe uznydyenne (M3a-8o Hayka,2003).
4. TopoynoB JI.C., PybakoB B.A., Benenue B Teopuio panneir Bceenennoii: 3. Kocmonmorndeckne BO3MYIICHUS.
Nudnsunonnas teopus. (M.:KPACAH/I, 2010).
5. TamakTuyeckas ¥ BHETaJaKTU4YECKasi paguoacTpoHomus, moj pen. Bepckepa u Kennepmana. (M3n-so Mup, 1976).
6. Jlykam B.H., Muxeesa E.B., ®usndeckas kocmonorus. (M.:@usMarJlur, 2010).
7. Kpayc /1. Panuactponomusi, MUP, 1972.
8. KomnektuB aBropoB. «HabmronarensHas U TeopeTndeckas kocMonorus», Tpyasl Jletneit mkonsr @onga JImutpus
3umuHa «unactus» (7-oit lkonel coBpemenHoi actpodusuku, CAO PAH, Hwxuuit Apxsiz, 2011) (M.:URSS,
2012), ¢.381-392.
9. TMapwmiickuit FO.H., Kopomskor I.B. 1986. Dxcnepument «Xomomy». «IlepBuiii Tirybokuii 0030p HebOa ¢ MOMOIIBIO
panuoreneckona PATAH-600. B c6. Utoru Hayku u TexHukm». ActpoHomus. T.31. Mocksa. BUHUTU. 73-197.
10. Termapk M. Hama Maremarnueckas Beenennas, ACT, 2016
11. Yuncon T. M ap. MHcTpyMeHTH! U MeToAb! paauoactponomun, PU3MATIINT, 2012.
JlomoJTHUTE TbHAS 1. BH. Jlykam, B.A. PybakoB «TemnHas »dHeprus: wMupsl U peanbHOocThy Y®H, 178 301-308
JauTepaTypa (2008)
2. 0O.B. Bepxomanos, A.I. JlopomkeBnu «CHCTEMBI MHUKCETU3aUKA HeOa I aHAIM3a MPOTSHKEHHOTO HW3TYUCHHS
YOH, 183 849-862 (2013)
3. 0O.B. BepxomanoB «Kocmonormueckue pesynabrarl kocMmudeckod wmuccuu "Ilmank". CpaBHEHHWE ¢ JTaHHBIMH
skciepumenToB WMAP u BICEP2» YOH 186 3—-46 (2016)
4. B.JIL Tmun30ypr «Actpodusuka KOCMHUYECKUX Jydeii (ucTopust u o0mmuit 0630p)» YOH 166 169-183 (1996)
5. B.®. MyxanoB «KBanroBas Bceenennas» YOH 186 1117-1125 (2016)
6. A.M. Uepenamyk «Habmronenns 3BE3MHBIX U CBEPXMACCHBHBIX Y€pHBIX abIp» YDH 186 778—789 (2016)
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7. H.C. Kapnames «PamunoBcenennas» YOH 177 553 (2007)

Pecypcol naopmarmonso-
TEJIEKOMMYHUKAIIMOHHON
cetu «MHTEpHET»

Cetb Actpomnert: http://www.astronet.ru/db/msg/1169494/index.html#Contents

baza ganHbIX 10 BHeranmaktudeckuM oowekTam: http://ned.ipac.caltech.edu/

Actpodusnueckas napopmarmonnas cuctema ADS - https://ui.adsabs.harvard.edu/

baza mannbix 00bekTOB 3a npeaenamu CoaHeunoi cucremsl SIMBAD http://simbad.u-strasbg.fr/simbad/
3Bé3nubiil katanor VIZIER - http://vizier.u-strasbg.fr/viz-bin/VizieR

[udposoii 0630p Heba DSS - http://archive.eso.org/dss/dss

CnoanoBckuii 1idpoBoii HebecHbIN 00630p SDSS - http://www.sdss.org

HNudopmanroHHbie
TEXHOJIOTUH, POTPAMMHOE
obecreyeHue u
MH(POPMALIMOHHO
CIPAaBOYHBIC CHCTEMBbI

OC Linux;
cucTeMa aHanu3a KoHTUHYyalbHbIX JaHHbIX PATAH-600 FADPS (BepxonaHos);
MakeT aHaJIK3a NaHHBIX perarkToBoro uznyueHuss GLESP (BepxonaHos).

MarepuanbHO-TEXHUYECKOE
oOecrieuenue

9KpaH;

MYJIbTUMEIUIHBINA TIPOEKTOP;

KOMIIBIOTED;

BbIxof B utepHet u untpaner CAO PAH B maGopaTopHbIX KopItycax;
cepBep o01mIero AocTymna st 00paboTKHM U XpaHEHUS TaHHBIX;
TEKCTOBbIE U 3JIEKTPOHHbIE pecypchl Hayunoit 6ubnmoreku CAO PAH;
o0opy0BaHME HAYYHO-UCCenoBaTenbekux gaboparopuit CAO PAH

JAucuuiuinaa MHuorope;xumMHbIil GoKkanbHbIN peayKTop Tejeckona BTA
Ne 2.1.9.
TpynoeMkocCTs, 36 (2/3)
qachl (HEeJeNIN)
O0nbem 3aHsTHH, Bcero Jlekuuun ITpakTHyeckue 3aHATUS CamocrosTenbHas pabora
9ackl 36 16 12 8
Conepxanue 8. PemykTop cBeToCHIIBI Ha OOJBIIOM TeNeCKome: UCTopusi Bompoca. CeMeicTBO MHOTOPEKHMHBIX «KaMmep CIIa0bIX
(HOMep TeMbl, 00beKTOBY. Pa3BUTHE CIIEKTPOCKONNY HU3KOTO pa3pelieHne Ha 6-M TelecKoIe.
HanMeHoBaHue TeMbl win | 9. Teopust actpoHoMuueckoro crekrporpada. CornacoBaHne ONTHKM TeJeckonma W crektporpada. KsanroBas
paznena) sapdextuBHOCTb. [13C-neTekroprl. O6beMHO-(ha30BbIe TOTOTPahUIECKHE PELIETKH.
10. ITpoGnemsI menu cruekTporpada: MoTepu CBeTa, HEPABHOMEPHOCTh 3aCBETKH, MU depeHIranbHas pedpakims.
11. KanubpoBka ceKTpoB HU3KOro paspenienus. Tenenentpusm. [Ipodiaemsl nncTpymeHnTanbsHoro koutypa (LSF).
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http://vizier.u-strasbg.fr/viz-bin/VizieR
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12.
13.
14.
15.

OcobeHHOCTH HAOMIOAEHU B pEKUME MTPSIMBIX CHUMKOB.

Habmonenus co ckanupyomuM uatepdepomerpom dadpu-Ilepo.

Crnekrpononsipumerpus.

[ToaroroBka (hokanpHOrO peaykTopa K HaOmoaeHusM. Beimonnenue nabmonenuii Ha BTA B pexume ynanaeHHOTO
Joctyna. ApXyB HaOMIOATENIbHBIX IaHHBIX

HaunmenoBanue
MPaKTHYECKUX padoT

Tema 3. IIpoGiems! menu crekrporpada: moTepu CBeTa, HEPAaBHOMEPHOCTH 3aCBETKH, Au(depeHnnanbuas

pedpakmus.

Tema 4. KanmuOpoBKka crieKTpoB HU3KOTo pazpemieaus. Tenenentpusm. [Ipodraemsl mHCTpyMeHTanpHOTO KOHTYpa (LSF).
Tema 5. Oco6eHHOCTH HAOJIIOICHHUI B PEKUME MTPSMBIX CHUMKOB.

Tema 6. Habnroaenwust co ckanupyronmm uareppepomerpom dadpu-Ilepo.

Tema 7. CnekTponoasipuMeTpusl.

Tema 8. TToaroroBka GoKaJILHOTO peayKTOpa K HaOMroAcHUIM. BeimonHenne Habmoaennii Ha BTA B pexume
yIaJ€HHOT0 JOCTYyNa. ApXUB HAOJII0IaTeNbHBIX TAHHBIX.

@OpMBI CaMOCTOATEILHON
paboThl

AHHOTHPOBAHUE U peeprUpOBaHNE HAYIHBIX TYOJIUKAIHIA;
BBIIIOJIHEHUE UH/IUBUAYAJIbHbIX 3aJaHU;
KOHCIICKTUPOBAHHUEC U KOMMCHTHPOBAHUC NCTOYHHUKOB,
MOATOTOBKA K MPAKTUYECKUM 3aHATHUIM;

00paboTKa pe3yapbTaToB IKCIepruMeHTa Ha IBM.

PC3YJ'IBT3.TBI OCBOCHUs
JUCHUITIINHBI

3Harkb:

METO/Ibl PaIM0aCTPOHOMUYECKUX UCCIIEI0BAaHUIN B 00JIaCTH paJuoUHTEpPEpOMETPUN (CUHTE3 N300pakeHU );
OPUHIUNBL  OOHApYKEHHUs] PAJUOMCTOYHUKOB (OTHOLIEHHWE CHUTHAI/IIYM, BEPOSTHOCTH JIOKHOW TPEBOTH H
IIPABUJIBHOTO OOHAPYKEHNUS);

@Dypbe-MeTO/bl aHAIN3a N300paKEeHUI;

OCHOBHBIE KOMITOHEHTBI PUXOISAIIET0 PaAHMOU3IYYEHHUS U UX BKJIaJ Ha PA3JIMYHBIX pPagloyacToTax;

OCHOBHBIC MEXaHHU3Mbl paJMOM3IIyUEHHs; TOCIEIHUE JIOCTHKEHUS B HaONIOJATeIbHON pPagMoacTPOHOMUU U
KOCMOJIOTUH.

YMmeTn:

0OBSCHATH HaOJI0JaeMBbIE CBOMCTBA PaI0ACTPOHOMHYECKOTO CUTHAIA HA OCHOBE MHOTOKOMITOHEHTHOTO Pa3JIoKeHHsI
¢ ydueroM BkJiaa aTMocdepbl, COTHEUHOM CUCTEMBI, [ alaKTHKH, BHETATAKTHYECKUX PAIHOUCTOYHUKOB
KOCMHYECKOT0 MUKPOBOJHOBOTO (hOHa;

BBIYUCIIATH PACTIPE/ICIICHUE SJHEPTUH B CIIEKTPE PAJMOUCTOYHHUKA U YTIIOBBIC CIIEKTPhI MOIIHOCTH MPOTSKEHHOTO
U3ITyYEHUS; CTPOUTH NMPOCTEHIINE MOIETHN PaJOU3IIydaroluX 00J1acTeil U TOUEYHBIX HCTOUHUKOB Ha HEOECHOMN
cdepe;

n3J1araTb NOJYUYCHHBIC PE3YJIbTATEI B BUAC Pa3ZICIOB CTATbH.
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Bnanets

COBPEMEHHBIMH METOJaMH ¥ MPOTPAMMHBIM  OOECIeUYEeHHEM aHallu3a PaJAUuOACTPOHOMHUYECKUX  JTaHHBIX,
BKJTFOYAIONTUMH KaJUOpPOBKY HAOJIOMATENbHBIX JaHHBIX, TOJy4YeHHE (U3UYCCKUX XapPaKTEPUCTHK OOBEKTOB,
MOJICTTMPOBAHUE MEXAHU3MOB U3Iy4CHUS, rpaQuecKuii aHAIU3 TaHHBIX;

cucTeMo moarortoBku crareit LaTeX.

@OpMBI KOHTPOJIA

Texymuii KOHTPOJIb — pa3HOYPOBHEBBIE HHIMBUAYaJIbHBIC 3a/1aHMS, OLIPOC.
WTOroBelii KOHTPOJIb — UTOIOBBIM 3a4€T 110 JUCLUILINHE.

Y4eOHo-MeToAnYecKoe U NH()OPMAIIMOHHOE 00ECIICYCHHE TUCITUTLTNHBI

OcHoBHas auTEpaTypa 1. «VYuuBepcanbhbiii penykTop cBerocuiabl SCORPIO. PykoBoacTBo monb3oBarens», AdanacseB B.JI., Mouceer A.B.,
2012
2. «SCORPIO: penykrop cBerocunbl mnepsuuHoro ¢okyca BTA», AdanackeB B.JIL., Taxyp D.b., XKenenkos C.P,
Moucees A.B., broanerens CAO, T. 58, ¢.90
3. «O0pabotka [13C-nabmogenuii co ckanupyoomuM uHTepdepomerpom Dabpu-Ilepo», Moucee A.B., mpenpuHT
CAO PAH, N 166, 2002
4. «K Bompocy 00 u3MepeHuu Jy4eBbix ckopocteil 38e3 ¢ mpubopom SCORPIO», Moucees A.B., Actpodusnueckuii
bronnerens, T. 63, c. 74, 2008
5. AdanaceeB B.JI., EropoB O.B., Ilepenenuusin A.E., «bnok IFU B ¢okansnom penyktope SCORPIO-2 nns
WHTErpAJIbHON MOJIEBOM crieKTpockonuu Ha 6-M Teneckone bTAy», 2018, Actp. bromi., 73, 397
JlonoaHUTEbHAS 1. «SCORPIO at the 6-m telescope: current state and perspectivies for spectroscopy of galactic and extragalactic
nuTeparypa objects», Afanasiev V., Moiseev A., Baltic Astronomy, v. 20, p. 363, 2011
2. «Ob6paborka II3C-Habmionenuii co ckaHupyrommMm uHTeppepomerpom Dabpu-Ilepo. II JonmomHurenbHble
npouenypb», Moucees A.B., Eropos O.B., Acrpodusuyecknii bromierens, T. 63, ¢. 193, 2008
3. bypnamés B.U., Bypnaména b.A, "®oromerpus u cnekrpodoromerpus 38€31 U ranaktuk", Cumpeponons — 2016
4. «CTpyKTypa U 3BOJIOLUS TAJIAKTHK 110 HAOIIOIEHUSIM UX BHYTPEHHEW KMHeMaTuku», MouceeB A.B., auccepranus Ha
COMCKaHue CTEIIEHU JIOKTOpa ¢bu3.-mart. HayK, CAO PAH, 2012
http://www.sao.ru/hg/moisav/moisav/Manuscript2_compact.pdf
5. MouceeB A.B., «Cxanupyroumii uarepdepomerp @abpu-Ilepo na 6-m teneckone CAO PAH», Actpodusnueckuii
oromuterens, 2021, 76, 380 https://www.sao.ru/Doc-k8/Science/Public/Bulletin/\Vol76/N3/ASPB380.pdf
Pecypcel — «Basic equations for astronomical spectroscopy with a diffraction gratings», Allington-Smith J.,
nHGOPMAIIMOHHO- https://www.sao.ru/hg/lon/SCORPIO/lectures/grating_spectroscopy_theory.pdf

TEJIEKOMMYHUKAMOHHON
cetu «MHTEpHET»

SCORPIO website: https://www.sao.ru/hg/lsfvo/devices/scorpio/scorpio.html

SCORPIO-2 website: http://www.sao.ru/hg/Isfvo/devices/scorpio-2/index_rus.html

Actpodusnueckas nadopmarmonHas cuctema ADS - https://ui.adsabs.harvard.edu/

EBporeiickas mouckoBas u nHGopMannoHHas 6a3a acTpopu3MIECKUX U aCTPOHOMHYECKUX JaHHbIX hitp://cdsweb.u-
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strasbg.fr/
CrnoanoBckuii 1iudpoBoii HebecHbI 0030p SDSS - http://www.sdss.org/

WNudopmannoHHbie
TEXHOJIOTHH,
IPOrpaMMHOE
obecrieyeHue u
HH(pOPMAITMOHHO
CIIPABOYHBIE CHCTEMBI

CrenunanbHOe IporpaMMHoOe obecriedeHue He Tpedyercs

MarepuaibHo-
TEXHUYECKOE
oOecrieuenue

JKpaH;

MYJIbTUMEAUMHBIN IIPOEKTOD;

KOMIIBIOTED;

BeixoJ1 B MIHTepHeT 1 mHTpaner CAO PAH B maGopaTtopHbIX KOpIycax;
cepBep 0o011ero JocTyma A1 00paboTKU U XpaHEHUs JaHHBIX;
TEKCTOBBIE U 3JIEKTpOHHbIE pecypchl Hayunoit Oubnuorexku CAO PAH;
o0opyoBaHUE HayYHO-UCcienoBaTensekux gadopatopuit CAO PAH
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2.1. (@) PakyJabTaTUBHbIE TUCUUILIHHBI

JAucuumimna AKKpelUMOHHbIE TUCKH B aCTPO(pu3NKe
Ne 2.1.1. (D)
TpynoeMKoCTb, 72 (11/3)
4achl (HEJENN)
O0beM 3aHATHH, Bcero Jlexnuu [IpakTrueckue 3aHsATUs CamocrosiTenpHas padbora
9achl 72 30 6 36
Coneprxanue 1. Crangaprasie aucku [lakypsi-Cronsiesa.
(HOMEp TEMBHlI, 2. AJIBEKIMOHHBIC JUCKH C MMOHMKEHHBIM TEMITOM aKKPEIHH U 00pa30BaHUEM CTPYH.
HauMeHOBaHHE TeMbl WM | 3. CBEpXKpPUTUYECKUE aKKPEIMOHHBIE IUCKH.
paznena) 4. HaGmonarenbHbIe MPOSIBICHUS aKKPEIIMOHHBIX TUCKOB. TeCHBIC IBOMHBIC CUCTEMEI.
5. HabmronarenbHble MPOSIBICHUS! aKKPEIIUOHHBIX JUCKOB. CBEPXMAaCCUBHBIE YEPHBIE JIBIPHI.
6. HaGmonarenpHble MPOSBICHUS CBEPXKPUTHICCKUX aKKPEIMOHHBIX TUCKOB. O0beKT SS433.

HanmenoBanue
MIPaKTUYECKUX paboT

Tema 4. HaOnrogarenbHble POSBICHUS aKKPEIIUOHHBIX JUCKOB. TeCHbIE JBOMHBIE CUCTEMBI.
Tema 5. HabGnronarenbHble POSBIEHUS aKKPELMOHHBIX TUCKOB. CBEPXMAaCCUBHBIE YEPHBIE JIbIPHI.
Tema 6. HabnrogarenpHble MPOSBICHUS! CBEPXKPUTHUECKUX aKKPEIMOHHBIX TUCKOB. O0BekT SS433.

@OpMBI CaMOCTOATEIBHON
paboThI

AHHOTHPOBAaHME U peepupoBaHrEe HAYUHBIX MYOJINKALIHIA;
BBINOJIHEHNE WHAWBUYAIbHBIX 331aHUM;
KOHCIIEKTUPOBAaHNE U KOMMEHTHPOBAHUE HCTOYHUKOB;
HOJTrOTOBKA K MPAKTUYECKUM 3aHATHIM;

00paboTKa pe3yabTaToOB dKCiepuMeHTa Ha DBM.

Pe3ynbTaThl 0cBOEHU
JUCHUTUTUHBI

3Harb:

COBpPCMCHHBIC TCXHOJIOTUHU IIOJIYYCHHA Ha6J'II-O,Z[aTeJ'ILHLIX JaHHBIX OJIA 00BEKTOB C AKKpCOUOHHBIMH JUCKaMH B
OINTUYCCKOM M PCHTICHOBCKOM JJUAIIA30HAX;

METObI TCOPECTUUCCKOI'O aHAJIN3a ONTUYCCKUX U PCHTICHOBCKUX Ha6JIIO,I[CHI/II>'I AKKPCIHOHHBIX JUCKOB,

MCTOJbI OIICHOK U OIMPCACIICHUS (bI/ISI/IquKI/IX mapaMeTpOB aKKPCIIUOHHBIX JTUCKOB.

VYmeTn:

UCTOJIb30BaTh METOIMKY aHAJIN3a HA0JII0JaTeIIbHBIX JaHHBIX;

HCIIOJIb30BaTh BCEMUPHbIE OaHKU MH(OPMALIUK ITPU MTPOBEICHUH HCCIIEI0BaHUT;
KOPPEKTHO 00pabaThIBaTh ONTUYECKUE CIIEKTPHI MPEATI0KEHHBIX 00BEKTOB;
onpeAesnsaTh (u3nIecKre napaMeTpbl aKKPEIIMOHHBIX JTUCKOB.
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Bnanets

HaBBIKAMHU B 00pabOTKE CTIIEKTPOCKOMMYECKUX HAOIIOIEHUH aKKPEIMOHHBIX TUCKOB;

METOAMKAMHU aHaJIN3a ONTHYECKUX U PEHTT€HOBCKUX HAOIIOJCHUH;

OCHOBHBIMH METOJJaMH OTIpE/IeCHUs (PU3NIECKUX MTAPAMETPOB AKKPEIIMOHHBIX JTUCKOB;

croco0amMM KauyeCTBEHHOM M KOJMYECTBCHHOH OLEHKM NapaMeTpOB M3Y4aeMbIX OOBEKTOB, OLEHHMBATH TOYHOCTh
pE3yAbTATOB.

DopMBbI KOHTPOJIS

Tekyluii KOHTPOJIb — Pa3HOYPOBHEBBIE MHIWBUYAJIbHBIC 3aJJaHUS, OTIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4YET MO JUCHUILIMHE.

YyebHo-MeToAnYecKoe U HHPOPMAIIMOHHOE 00eCIIeYeHNEe JUCITUTITMHBI

OcHoBHast TuTeparypa

bucnosarsrii-Koran I'.C. PensaruBuctckas actpodusuka u puszndeckas kocmoinorusi, 2010, M. URSS

Fabrika S. the jets and supercritical accretion disk in SS433, 2004 UK, Cambridge

®abpuka C.H., Aranun K.E., Bunokypos A.C., llonyxoBa O.H. VYabrpaspkue peHTreHOBckuE MCTOYHHUKH. 2021,
Actpodusnueckuii bromnerens, Tom 76, Nel, ¢. 6-42

beckun B.C. OcecummeTprudHbIe cTallMOHapHBIe TeUeHUs B acTpodusuke, 2005, M. Ousmariut

Rybiski G., Ligynman A., Radiative processes in astrophysics, 1979, USA, Wiley

Frank J., King A., Raine D., Accretion power in astrophysics, 2002, UK, Cambridge University

Mopo3zoB A.I'., XonepckoB A.B., ®uzuka guckos, 2005, BoalV, Boirorpan.

JononuurenpHas
nuTeparypa

Kallrath J., Milone E.,Eclipsing binary stars, 1999, USA, Springer

Omnucanue nporpammsl XSPEC http://heasarc.nasa.gov/xanadu/xspec/

Bunokypo A.C., CnekTpockomusi TYMaHHOCTEH HM HX MOJCIMPOBAHHWE C TOMOIIBIO (POTOMOHU3AIMOHHOTO
kogaCloudy, Metoanueckoe nocobue, Hixuuii Apxsi3, 2014

Pecypcsl
MH(pOPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU
cetu «HTEpHET»

[Maxer XSPEC ans 06paboTKku peHTreHoBCKHX JaHHbIX http://heasarc.nasa.gov/xanadu/xspec/
Cetp Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

basa maHHbIX 10 BHeramakTuueckuM oobektam: http://ned.ipac.caltech.edu/

Acrtpodusndeckas nnpopmannonHas cucrema ADS - https://ui.adsabs.harvard.edu/

basa nanubix 00bekTOB 3a npeaenamu Coix. c-mbl SIMBAD http://simbad.u-strasbg.fr/simbad/
3Be3anblii katamor VIZIER - http://vizier.u-strashg.fr/iviz-bin/VizieR

[udposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

CrnoanoBckwii 1udpoBoit HebecHbIit 0030p SDSS - http://www.sdss.org

WNudopmanronusie
TEXHOJIOTUH,
IpOrpaMMHOE
obecrieyeHue u
MH(OPMALIOHHO

[Taker XSPEC ninst 00paboTKM PEHTTEHOBCKUX JIAHHBIX.
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CIIPaBOYHBIC CUCTEMbI

MarepuanbHo- — DKpaH;
TEXHUYECKOE —  MYJIbTUMEAUNHBIN IPOEKTOP;
obecrieyeHue — KOMIIBIOTED;
— BbIxoJ B HTepHeT u unTpaner CAO PAH B nabopaTtopHbIX KOpIycax;
— cepsep 001Iero JocTymna A1 00pabOTKU U XpaHEHUs JaHHBIX;
— TEKCTOBBIE U ANEKTpoHHbIE pecypcebl Hayunoit 6ubnuoreku CAO PAH;
— o0opynoBaHue HAy4YHO-HUCCenoBaTenbckux Jadoparopuit CAO PAH
Jucnumimaa AKTHBHBIE SIIpA rAJIAKTHK
Ne 2.1.2. (D)
TpynoemkocTs, 72 (11/3)
qachel (HEJEIH)
OObem 3aHsTHH, Bcero Jlexiumn [IpakTuueckue 3aHATHS CamocTosiTenbHas paboTa
qachl 72 25 47
Coneprxanue 1. OTkpeiTHE TajJakTUK C AaKTUBHBIMU sapamu. HaOmiogenuss u karanoru AGN. OOmwume cBoiictBa. Tumbel u
(HOMEp TEeMBI, knaccudukanus AGN.
HaMEHOBaHMe TeMbl Wi | 2.  MccnemoBaHust cTpyKTypsl 1 MexaHu3MoB u3inydeHuss AGN. CxoicTBa U pa3inuyus — JHarHOCTUYECKHUE THarpaMMBl.
paznena) Mopdomnorus u crpykrypa AGN.
3. Monenn wucrounukoB sHepruu AGN. Poib HeycTOWYMBOCTEH B TajlakTHUeCKOM Iucke W okpyxkeHnn AGN Ha
pa3nuyHbIX MaciTabax. AKkperus Marepun U cBeTumocTbh AGN.
4. ®oTtouoHM3ANMSA W MEXaHU3Mbl BO30yxkIeHus nuHuM. KomrnroHoBckoe u oOparHoe KoMIITOHOBCKOE paccesHue.
[onspuzanus nznydenus AGN.
5.  YuuduuuponanHass monenb AGN: obnacte oOpasoBanus mmpokux jauHuiM (BLR) - reomerpus u Qusnueckue
ocobeHHOoCcTH, 00nacTu o0pa3oBaHus y3kux JuHUM NLR, razoBo-mbiieBoit Top. PenaTUBUCTCKHE HCTEYEHUs Marepuu
(IKeTbl) - aHATOMMSI JIKETA U CBEPXCBETOBBIE IBUKEHHUSI.
6. CepxmaccuBHas uyepHas abipa B eHTpe AGN — Teopust 1 HaOmoAaTeNnbHbIe MPOsBIeHU. MeTpuKa B OKpECTHOCTH
YepHOU JIbIpbl. AKKPEIIMOHHBIN JUCK — CTPYKTypa U poib akkpernuu B popmupoBanuu AGN.
7. U3MmepeHuss Macc 4YepHBIX JIbIp: NpSAMbIe M  HEMpsIMbIE METONbl, METOJ 3XOKapTHpoBaHUS (peBepOepanun),
3aBHUCHUMOCTbH PaJNYC-CBETUMOCTb, MCIIOIBb30BaHNE (POTOMHU3ALMOHHBIX MOJEJeH, Macc U3 MOJSIPU3ALUN  IIMPOKHUX
JINHUM.
8. CrmekrpanbpHble CBOMCTBa AIMHCCHOHHBIX oOnmacteii AGN. BricokodHepreTndeckoe HW3Iy4eHHe - CTIEKTP M3ITydeHUs

38




akkpeuuonHoro aucka u muaug Fe Ko, ynerpaduoneroBoe u ontuyeckoe n3iydeHue — KOHTUHYYM, ITUPOKUE U y3KUE
SMUCCUOHHBIC JINHUHU, 3alPEIICHHbIC TUHUU U JUArHOCTHKA IJIa3MBbl.

9. DMHCCHOHHBIC JIMHUH XKeJie3a U CBA3b MEXY CIeKTpabHbIMU ocoOeHHOCTIMU AGN — yiuann Fell B ontudeckoit u
yIbTPa(UONETOBONW YaCTSIX CIEKTPa, JIMHUM METAJUIOB BBICOKOTO BO30YXKIEHHS B TOpA4Yed KOpOHE, MOIMYISIUN
00bekToB A u b Tumos.

10. O6mactu mornmomenuss B BAL-QSO u wunHdpakpacHoe u3mydyeHHWE HA TpaHUIE Ta30BO-TBLUICBOrO Topa. Pamno
n3nyyenne AGN.

11. Ces3p Mexny poxutenbckor ramaktukoir (host-galaxy) m AGN. 3Be3nooOpa3oBaHHE B TaJaKTHKAX, SBOJIOLHS
pacnpenenenus Hepruu B criektpax AGN, posnb razoBbix TedeHUN B 3BOIIOIMHA AGN M pOCT MacC YEpHBIX JbIP.

HaunmenoBanue
MPAKTHYECKUX PadboT

— JlanHbIii BUJ paboTHI MPOrpaMMOi HE MPEAYCMOTPEH.

@OpMBI CaMOCTOATEILHON
paboThl

— aHHOTUpPOBaHHE U pedeprupoBaHIe HAYYHBIX MyOINKALN;
— BBINOJIHEHHE UH/IMBUAYaIbHBIX 3a/1aHUH;

— KOHCIICKTUPOBAHHUEC U KOMMCHTHPOBAHUC NCTOYHHUKOB,

— TOATOTOBKA K MPAKTUYECKUM 3AHATHUIM;

— 00paboTKa pe3yJIbTaTOB IKCTIIepuMeHTa Ha DBM.

PesynbTaTel ocBOCHUSA
NUCHUILINHEI

3HaThb:

— y4eOHYI0, METOJIUYECKYIO U HAYUHYIO JIMTEPATYPy IO TEMATUKE UCCIICI0OBAHMS;

— MeToAbl paboThl ¢ ACTPOHOMUYECKUMHU 0a3aMUu JaHHBIX; CXEMbI JOCTYMa K OTKPBITHIM pecypcaM acTpOHOMHYECKOM
MIEPUOIUYECKON JIUTEPATYPHI;

— OCHOBHBIE 3Tanbl 00PaOOTKH CIIEKTPATbHBIX JaHHBIX;

— METOJMKH aHaJIn3a HAOJIIOICHUIH;

— QITOPUTMBI TOCTPOEHHUS HAYYHOT'O UCCIIEOBAHUS;

— (dopMalibHBIEC U ’TUYECKHUE HOPMBI TTPOBEICHUS HAYYHBIX U3BICKAHUH.

YMerTh:

— HCIOJB30BaTh COBPEMEHHBIE MHICKCHpYyeMble 0a3bl JaHHBIX Hay4HbIX nmyOnukanuii — ADS, AstroPh, WoS, Scopus,
PUHII;

— 3(]pexTuBHO UCII0IB30BaTh HH()OPMALIMOHHBIE TEXHOJIOTUH;

— aHAJIM3UPOBATH U JIENIaTh BHIBOJbI U3 COMOCTABIIECHUS PE3YNIHTATOB TEOPUHU U HKCIIEPUMEHTA;

—  CaMOCTOATEILHO OCYIIECTBISATH MOUCK ACTPOHOMUYECKHUX JaHHBIX.

Bnanets

— OCHOBHBIMH METOJIaMHU CTATUCTUUIECKON 00paOOTKM JTaHHBIX;

— COBPEMEHHBIMH METOJaMH HCCIIE0BaHUS aCTPOPUZUUECKUX SIBICHUHN U MPOIIECCOB;

— HaBBIKAMHM aHAJIM3a PE3yJbTAaTOB aCTPO(DU3NUECKUX UCCIICAOBAHUI;
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— METOAAMH IIPOBEJICHUS HAYYHON JUCKYCCUU;
— KYJIbTYpPOM CUCTEMHOI'O HAyYHOI'O MBIILJICHHUS.

DopMBbI KOHTPOJIS

Tekyiuii KOHTPOJIb — OIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4Y€T MO JUCHUILIMHE.

YyebHo-MeToanYecKoe U HHPOPMAIIMOHHOE 00eCIIeYeHNEe TUCITUTITMHBI

OcHoBHas nuTepaTypa

3acoB A., IToctaoB K., O6mas actpodpusuka, 2011

Hsanos B.B., ®u3uka 38e31, 2018

bucnosarsiii-Koran, PensituBucrckas acrpopusuka u pusmueckas kocmosorus, 2011

Peterson B. M. An Introduction to Active Galactic Nuclei, 1997

Mapuep A.IL, Opmranr C.I'. B3rnsan Ha akTUBHBIE siipa TajJaKTUK U3 MIPOLUIOro U Hacrosiero, 2007
Schneider P. Extragalactic Astronomy and Cosmology, 2015

Bambi C. Astrophysical Black Holes: A Review, 2019

JlonoaHHUTEbHAS
JauTepaTypa

Cunbuenko O.K. IIpoucxoxaeHue u 3BOIONMS TanakTuk, 2017
Cob6ones B.B., Kypc teopernueckoit actpodpusuku, 1975
[Tonosuy JI., nuu JI. AkTuBHBIC TaslakTHdeckue sapa (cepob.), 2017

whpRPRINoOR N E

Pecypcsl
nH(pOpMaIMOHHO-
TEJIEKOMMYHUKAIMOHHOU
cetu «HTEpHET»

The AGN Black Hole Mass Database, http://www.astro.gsu.edu/AGNmass/

— Acrtpodusuueckas undopmannonnas cucrema ADS - https://ui.adsabs.harvard.edu/

— EBporeiickas nouckoBas u nHGopMannoHHas 6a3a acTpopU3MUECKUX U aCTPOHOMHYECKUX JaHHBIX http://cdsweb.u-
strasbg.fr/

— CnoanoBckuii 1udpoBoii HebecHbI 0030p SDSS - http://www.sdss.org/

WNudopmannonHsle
TEXHOJIOTHUH,
IPOrpaMMHOE
obecrieyeHue u
MH(POPMALIMOHHO
CIIPAaBOYHBIE CHCTEMBI

— CnenuanpHOE IpOrpaMMHOE o0ecrieueHue He TpedyeTcs..

MarepuansHo-
TEXHUUECKOE
o0OecrieueHue

— DJKpaH;

— MYJBTUMEIUWHBINA IIPOEKTOP;

— KOMIIBIOTEP;

— Bbixoa B UutepHer u untpaner CAO PAH B naGopaTopHbIX KopITycax;
— cepBep 001Iero AocTyna it 00padOTKU U XpaHEHUSI IaHHBIX;

— TEKCTOBBIE U 3JIEKTpOHHbIE pecypcbl Hayunoit 6ubimoreku CAO PAH,;
— o0opynoBaHue Hay4YHO-UCCenoBarenbckux gadoparopuit CAO PAH
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Jucuuniaunna

ban3kue kKapJauKoOBbIe rAJIAKTHKH: (POTOMETPHUSA U 3Be3/1000pa3oBaHue

No 2.1.3. (D)

TpynoeMKOoCTb, 36 (2/3)

4achl (HEJENN)

O0beM 3aHATHH, Bcero Jlexnuu [IpakTrueckue 3aHsATUs CamocrosiTenpHas padbora

YJachbl

36 14 14 8

Conepxanue

(HOMED TEMBI,
HAaUMEHOBAHUE TEMbI WIH
paznena)

Beenenue. biuzkue kapiaukoBble TalakTUKU U 3B€31000pa30BaHKE B HUX.

doTomeTpus 3Be3/1 B OJMM3KUX raJlakTHKaxX, TMarpaMMa Imoka3areib [IBeTa — 3Be3/1Has BEJIMYNHA.
IToBepxHOCTHast oTOMETpUs OIU3KUX TATAKTHK, IPOPUIN IOBEPXHOCTHON SPKOCTH.
Onpenenenne paccTOSHUN 10 OMU3KUX TaJIaKTUK, BEPIINHA BETBU KPACHBIX TUTAHTOB.
MopnenupoBaHue HCTOPUHU 3BE3/1000pa30BaHusl OJIM3KUX, pa3pellaeMbIX Ha 3B€3/1bl FAJIaKTUK.
3BE3HOE HACEJIEHNE U UCTOPHUS 3B€3000pa30BaHusl KapJIMKOBBIX raJlakTUK MecTHoi [ pynmbi.
3Be31000pa3oBaHue B O KaWIINX TPYNIAX ralakTuk, MecTHblit 00beM Beenennoi. 3akntoyeHue.

Noogok~owhE

HanmenoBanue
MIPaKTUYECKUX paboT

— Tewma 2. ®oTomeTpus 3Be311 B OJU3KUX rajlakTUKaX, AUarpaMma Mokas3aTellb [IBeTa — 3Be3/1Has BEJIMUMHA.
— Tewma 3. [ToBepxHOCTHas1 HOTOMETPHUS OIUZKUX TAIAKTUK, TPO(PHIIN MOBEPXHOCTHOM SIPKOCTH.

— Tewma 4. OnpezneneHue paccTOSHUM 10 OJIM3KHUX TaTaKTHUK, BEPLIMHA BETBU KPACHBIX 'MTAHTOB.

— Tema 7. 3Be31000pazoBanre B OIMKANIINX TPyNIIaxX raJJakTHK, MecTHbI 00beM BceneHHoi

DopMBI CAMOCTOSITETBHOM
paboThI

— aHHOTUpPOBaHUE U pedepUpoBaHE HAYUHBIX MyOITHKAIUI;
— BBINIOJIHEHUE UHAUBUIyaJIbHBIX 3aJaHU;

— KOHCIIEKTMPOBaHHE U KOMMEHTHPOBAaHUE UCTOYHUKOB;

— TOATOTOBKA K MPAKTHUYECKUM 3aHSITUSM;

— 00pa0oTKa pe3ysbTaToB IKcIepuMeHTa Ha DBM.

Pe3ynbTaThl 0OCBOEHUA
JUCHUTUINHBI

3HaTh:

— THIBI KaPJIMKOBBIX TAJIAKTUK U 3BE3HOIO HACEJICHUS B HUX;

— OCHOBBI TEOPUH 3BE3/IHOM SBOJIIOIMY U HBOJIIOLINY T'aJIaKTHK.

YMmeTs:

— BBINOJIHATD 3BE3HYIO0 (DOTOMETPHIO B TYCTBIX 3BE€3/IHBIX MOJISX;

—  BBINOJIHATH TTOBEPXHOCTHYIO ()OTOMETPHIO TraJIaKTHK;

—  BBINIOJIHATH NEPBUUHYIO 00Pa0OTKY MPSIMBIX H300paKeHUH TaJaKTUK.
Bnanets

— MCETOAOM OIIPCACIICHUA paCCTOHHI/IfI 0 BECPHIMHE BETBHU KPACHBIX TMTAaHTOB WU METOJOM MOACIUPOBAHUA 3BE3IHOIO

HaCCJICHU B IraJlJaKTHKax.

@DOpMBI KOHTPOJIS

Texymuii KOHTPOJIb — pa3HOYPOBHEBBIE HHIMBUAYaAIbHBIE 3aaHMs, ONPOC.




‘ Hrorossiit KOHTPOJIb — HTOT'OBBIM 3a4eT 110 JUCLHHUIIIINHE.

Y4eOHo-MeToAnYecKoe U NH()OPMAIIMOHHOE 00eCTICYCHHE TUCIUILTHHBI

OcHoBHast TuTepaTypa

1.

Anand G., Rizzi L., Tully B. Etal., 2021, 162, 80

Da Costa G.S., 1992, ASPC, 23, 90

Dolphin A., 2000, AJ, 531, 804

Dolphin, A. 2016, DOLPHQOT: Stellar photometry, ascl:1608.013

Lee M.G., Freedman W.L., Madore B.F., 1993, ApJ, 417, 553

Makarov D., Makarova L., Rizzi L., Tully R.B., Dolphin A.E., Sakai S., Shaya E.J., 2006, AJ, 132, 2729
Rizzi L., Tully R.B., Makarov D., Makarova L., Dolphin A.E., Sakai S., Shaya E.J., 2007, ApJ, 661, 815
Stetson P., 1987, PASP, 99, 191

JlonoaHUTEbHAS
JauTepaTypa

NOURWNR(OND OIS ®N

Bellazzini M., Ferraro F.R., Pancino E., 2001, ApJ, 556, 635

Crnojevic D. et al., 2016, ApJ, 823, 19

Koposov S. E., Belokurov V., Torrealba G., Evans N. W., 2015, ApJ, 805, 130

Mateo M., Schechter P.L., 1989, ESOC, 31, 69

Mendez B., Davis M., Moustakas J., Newman J., Madore B.F., Freedman W.L. , 2002, AJ,124, 213
Muller O., Jerjen H., Binggeli B., 2017, A&A, 597, A7

Sakai S., Madore B.F., Freedman W.L., 1996, ApJ, 461, 713

Pecypcsl
MH(pOPMaIMOHHO-
TEJIEKOMMYHHUKAIMOHHOU
cetn «HTEpHET»

Cucrema 00paboTky nzobpaxenuii u ananu3sa nanaeix MIDAS http://www.eso.org/sci/software/esomidas/
Cetp Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

basa maHHbIX 10 BHeramaktuueckuM oobektam: http://ned.ipac.caltech.edu/

Acrtpodusnueckas nnpopmannonHas cucrema ADS - https://ui.adsabs.harvard.edu/

basa nanubix 00bekTOB 3a npeaenamu Coix. c-mbel SIMBAD http://simbad.u-strasbg.fr/simbad/

3Be3aublii karamor VIZIER - http://vizier.u-strashg.fr/iviz-bin/VizieR

[udposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

CroanoBckwii 1udpoBoii HebecHbIi 00630p SDSS - http://www.sdss.org

Nudopmannonnbie
TEXHOJIOTHH,
MPOrPaMMHOE
obecrieyeHue u
MH(OPMALIMOHHO
CIPAaBOYHBIE CHCTEMBI

KOMIBIOTEP € onepanroHHoi cucremonr UNIX;

cucreMa 00paboTKu U300pakeHni 1 aHan3a f1aHHeIXx MIDAS;
naket nporpamm DOLPHOT;

nakeT rnporpamm trgbtool;

naket nporpamm StarProbe.
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MarepuanbHo- — DKpaH;
TEXHUYECKOE —  MYJIbTUMEAUNHBIN IPOEKTOP;
obecrieueHue — KOMIIBIOTED;
— Bbixox B Uuatepuer u untpaner CAO PAH B naGopaTopHBIX KOpITycax;
— cepsep o01Iero JocTymna A1 00paboTKU U XpaHEHUs JaHHBIX;
— TEKCTOBBIE U ANEKTpoHHbIE pecypcebl Hayunoit 6ubnnoreku CAO PAH;
— o0opynoBaHue HAy4YHO-HUCCenoBaTenbckux Jadopartopuit CAO PAH
Jucnuninzaa HNuTepdepomerpuyeckue MeTobl B CIEKTPOCKOIINH 3B€3/1
Ne 2.14. (D)
TpynoeMkocCTs, 36 (2/3)
qachel (HEJEIH)
OObem 3aHsTHH, Bcero Jlexiumn [IpakTuueckue 3aHATHS CamocrosiTtenbHas pabora
4achl 36 24 10 2
Copepxanue 1. Hutepdepenuuonnbie sijeHus. [IpocrpaHcTBeHHAss U BpeMEHHasi KOTEPEHTHOCTh UCTOUYHUKA. THUIIBI HCTOUHUKOB
(HOMep TeMbl, u3nydeHus. Buasl uHTephEpeHIMOHHBIX MOJIOC W HX XapakTepucTuku. Jlokamuzanus WHTEepPepeHIIMOHHON
HAaUMEHOBAHUE TEMbI WIH KapTHUHBI.
paznena) 2. Tunbl uHTepepeHUMOHHBIX cucTeM. MHoromydyeBas wuHTepdepeHunsa. HMHTephepeHIIUOHHbIE CUCTEMBI C
M10JIOCAMH HAJIOKEHUSI.
3. /JIByxilyueBble HHTepdepoMeTpbl U HX XapakTepucTuku. HHtepdepomerp Maiikenbcona. MuHTepdepomeTpsl
Hennepa-Maxa u PoxnaecrBenckoro. TpexzepkajabHble M YeTbIpex3epKaibHble HHTephepomeTpbl. HTEpdhepomeTpsl
C/IBMTA.
4. MHoroay4yeBble nHTeppepoMeTpbl. TpexiiyueBble U ueThIpexiyuyeBble MHTepdepoMeTpsl. MHTEphepeHInOHHbIE
¢unbTpel. UaTepdepomerp Padpu-Ilepo.
5. Hurepdepomerp Padpu-Ilepo (UPII). YrnoBas u nuueiiHas nucrnepcuu. CBOOOIHBIN CHEKTPaTbHBIN HHTEPBAI
(obmacte nucnepcum). Paspemiaromias cnocoOHOCTb. YCTPOMCTBO U IOCTUpOBKa HHTeppepomerpa. CloXHBINA
unteppepomerp (mynpruiuiekc). CnekrpanbHble mnpuoopsl ¢ WIID. CkpemuBanue gucnepcuun HWOII ¢
JMCTIEPTUPYIOLIUM 3JI€MEHTOM Jipyroro tuna. Crioco0sl perucrpanuu uarepgpeporpamm. Cerocuia npudopa ¢ DI,
[0 OCBEIIEHHOCTH M TMOTOKY. CpaBHEHHME CBETOCWJIBI MPU3MEHHBIX U JU(GPAKIUOHHBIX CIIEKTPOMETPOB U
cniekrpometpa dadpu-Ilepo.
6. Hurtepdepomerp Gesoro ceera ¢ BHelIHed moctaucnepcueid. MHTEpdepoMeTpuyecKkue MeTOabl W3MEPEHUS
JOTIJIEPOBCKUX CMEILIEHUH.
7. WuTepdepeHINOHHO-TIOISIPU3ALMOHHBIE YeTpoiicTBa. [lonspusanonnsiii cnekTpomeTp CepKOBCKOTO.
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8. MHurepdepeHunOHHBbIE MeTOAbl H3MepeHHMil. JlaGopaTopHble HW3MEpEHUsS MJIUH BOJH CHEKTPAIbHBIX JIMHUU.
N3mepenue mupuHbl KOHTYpa IMHUU. VMccnenoBanue aHoMaIbHON qucnepcuu. M3sMepenns rnokasaress npeaoMiICHUs.

9. Meroabl 0o6padoTku mHTepdeporpamm. [IpubmmkxenHoe omnpenencHue nopsaka narepdepennuu. OnpeneracHue
JIPOOHOM YacTu MOPSAKA U TOYHOTO 3HAYCHUS 1IEJI0ON YacTH MopsiIka (METO/| COBNAACHUS APOOHBIX YacTe).

10. Pacuer unrepdepomerpa ®adpu-Ilepo.

11. Co6opxka u octupoBka UDII.

12. WUDII co ckpeleHHON qucnepcueit (MpU3MeHHBIN CIieKTporpad, BHEIIHSS YCTAaHOBKA).

13. UPII co CKpEIIEHHON nucrepcueit (T paKkIMOHHBIH criekrporpadg, BHELIHSAA
YCTaHOBKA).
14. OnroBOJOKOHHBIN criekrporpad c NI Ha

BHYTpPEHHEH YCTaHOBKE.

HaunmenoBanue
MPaKTHYECKUX PadoT

— Tewma 10. Pacuet unrepdepomerpa ®adpu-Ilepo

— Tewma 11. Coopka u roctupoka UDII.

— Tema 12. UDII co ckpenieHHON AUCTIEpCUed (TPU3MEHHBINA ClIEKTpOorpad, BHEIIHSSI YCTAHOBKA).

— Tema 13. UDII co ckpemreHHoOM qucnepcueii (qudpakMoHHbIN crieKTporpad, BHEIIHSS yCTaHOBKA).
— Tewma 14. OnroBonokonsslii ciektporpad ¢ DI Ha BHyTpeHHEH yCTaHOBKE.

DopMBbI CAMOCTOSITETBHOM
paboThI

— aHHOTUpPOBaHUE U pedepUpoBaHKE HAYUHBIX MyOITHKAIUI;
— BBINIOJIHEHUE UHAUBUIYAJIbHBIX 3aJaHU;

— KOHCIIEKTMPOBaHHE U KOMMEHTHPOBAaHUE UCTOYHUKOB;

— TOATOTOBKA K MPAKTHUECKUM 3aHSITHSIM;

— 00pa0oTKa pe3yabTaToB dKcIepuMeHTa Ha DBM.

Pe3ynbTaThl 0cBOEHU
JUCHUTUTUHBI

3HaTh:

— TMEepeYMCICHHYI0 Yy4eOHO-METOJMYECKYI0 U HayudHYI0 JINTepaTypy, BKIOYas pabOThl HAay4yHOIO PYKOBOAWTENS B
JTAHHOM HaIlpaBJICHUU;

— 0COOEHHOCTH TMOJTYYEHUS CIIEKTPOCKOMMYECKUX JaHHBIX BHICOKOTO M CBEPXBBICOKOTO Pa3peIICHUs;

— TEXHUYECKHE XapaKTePUCTUKU UHTEP(EPEHIIMOHHBIX MPUOOPOB MPOMBIIIIIEHHONW pa3padoTKu.

YMeTs:

— TPUMEHSATH CUCTeMbI 00paboTku actpoHomuueckux AaHHbIX (SIMBAD, MIDAS, IRAF, DECH);

— HWCHOJB30BaTh Tpaduueckuii Marepuan, TNOJIy4aeMbld B pe3yibTare OOpaOOTKM [aHHBIX, IPH IOJATOTOBKE
myOJIMKYEeMbIX Pe3yJIbTaTOB;

— OCYIIECTBJIATH MOWUCK JOMOJIHUTENbHON HWH(POpPMAlUU (OpPUTHHAIbHBIE HCCIEIOBAHUS, TEXHUYECKHE OMNMCAHUS
MpUOOPOB, HHCTPYKIIMH 110 UCTIOJIH30BAHUIO HAOTIOIATEIbHBIX JaHHBIX);

— BBINOJIHATH OLIEHOYHBIE PAacUeThl MPOSKTUPYEMOT'0 HHTEPPEPEHIIMOHHO-TU(DPAKIIMOHHOTO CIIeKTporpada.

Bianets
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— TEXHHUKOH HaOJIIOJICHHI Ha CIIEKTPAJIbHOM anmnaparype, Co31aHHOU B JabopaTopun actpocnekTpockonuu CAO PAH;
— makeramu oOpaOOTKH JaHHBIX, CO3JaHHBIMU JJISi KOHKPETHBIX CIEKTPOrpadoB;

— METOJaMHM CTaTUCTHUYECKOI 00pabOTKHU TaHHBIX;

— METOJaMM IMPOBEICHUS SKCIIEPHUMEHTOB HA CTAaHJAAPTHBIX JIAOOPATOPHBIX CHIEKTporpadax.

DopMBbI KOHTPOJIS

Tekyluii KOHTPOJIb — Pa3HOYPOBHEBBIC MHIWBUYAJIbHBIC 3aJJaHUS, OTIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4Y€T MO JUCHUILIMHE.

y‘le6HO-MeTOI[I/I‘leCKOC u I/IH(l)OpMaLII/IOHHOC obecneyenne JUCHUITIIMHBI

OcHoBHasl TuTeparypa

C.Tonanckuii. CieKTpoCKoIus BbICOKOW paspemiatomieit cuisl. M., NI, 1955, 436c¢.

N.B.CkoxoB. MHoromny4eBbie uHTEppepomeTpsl. M., MammHocTpoenue. 1969, 248c.

10.A.TonmaueB. HoBwie ciekrpanbubie ipuoopsl. [Ipuanuns: padotst. JI., Uzn. JIT'Y, 1976, 126c¢.

N.B.CkoxoB. Onruueckue uarepdepomerpsl. M., Mamunoctpoenue, 1979, 129c¢.
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Pecypcnl
MH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHON
cetu «MHTEpHET»

— Cerb Actpomnert: http://www.astronet.ru/db/msg/1169494/index.html#Contents

— baza nanHbIxX 10 BHeranakTudeckum oobekTam: http://ned.ipac.caltech.edu/

— Actpodusuueckas uaopmaimonnas cuctema ADS - https://ui.adsabs.harvard.edu/

— basa nannbix 00bekTOB 3a npeaenamu Cou. c-mbel SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3Be3anbiii katanor VIZIER - http://vizier.u-strasbg.fr/viz-bin/VizieR

— Hudposoii 0630p Heda DSS - http://archive.eso.org/dss/dss
— CnoanoBckuit nupoBoit HebecHbIi 0030p SDSS - http://www.sdss.org

WNudopmannonnsie
TEXHOJIOTHH, — Cucremsl 00padboTku actponomuyeckux gaHHeix SIMBAD, MIDAS, IRAF, DECH.
IIPOrpaMMHOE
obecrnieueHue u
MH(POPMALIMOHHO
CIPaBOYHBIE CUCTEMBI
MarepuanbHo- — DKpaH;
TEXHUYECKOe —  MYJbTUMEIUIHBIN IPOEKTOP;
obecrnieueHue — KOMITBIOTED;
— BbIxoa B UHTepHet u untpaner CAO PAH B naGopaTopHbIX KopITycax;
— cepBep 0011Iero AocTyna s 00padOTKU U XpaHEHUSI IaHHBIX;
— TEKCTOBBIE U 3JIEKTpOoHHbIE pecypcbl Hayunoit 6ubnuoreku CAO PAH,;
— o0opynoBaHue Hay4YHO-UccienoBarenbekux gadoparopuit CAO PAH
JAucuuiuinaa HNuTepdepomerpusi aCTPOHOMHYECKHX 00bEKTOB
Ne 2.15. (D)
TpynoeMkocCTs, 72 (11/3)
4achl (HEJIEIN)
O0bem 3aHATHH, Bcero Jlexiun [IpakTnueckue 3aHATHS CamocrosTenbHas pabora
Yachl 36 24 12 36
Copepxanue 1. BaeneHue B METOABI ACTPOHOMUU BBICOKOTO pa3perieHusi. OCHOBHBIE TOHSTHS.

(HOMED TEMBI,
HAaNMEHOBAHHE TEMBbI HIIH

2. TypOyneHTHOCTH aTMochepbl M pa3pelieHHe TeJIecKoma.
TEJICCKOTIOM.

q)OpMI/IpOBaHI/IC ACTPOHOMHUUCCKUX

U300paKeHUA
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[TpuHIIUTIBL HHTEP)EPOMETPHUH.

MeTobl BOCCTAaHOBJICHHS 110 HHTEPHEPOMETPUISCKUM JaHHBIM. CrieKI-uHTephepOMETPHUSL.

MeTo/pl HaKOIUIEHHS ¢ COXpaHEeHHuEeM (a30Boi HHPOPMALIUH.

Crekn-untephepoMeTpust KpaTHBIX 3Be3/. Creka-uHTepeTpHsl MPOTIKECHHBIX OOBEKTOB.
Cnexi-unatepdepomerp. OyHkus crieki-uaTepdepomerpa. THIBI crieka-uHTEpHEepOMETpOB.
Crexn-untephepomerpuueckre HabmoaeHus. HabmoneHns B BUIUMOM U HHPPAKPACHOM JTHAla30Hax.

HaumenoBanue
MPAKTUYECKUX paboOT

Tewma 2. [IpuHuuner uHTEPHEPOMETPHUH.
Tema 7. Cnexn-uarepdepometp. OyHKms criekin-uaTepdepomerpa. TUBI criekI-uHTEPHEPOMETPOB.
Tema 8. Cnekin-unrepdepomerpuyeckue HabmoaeHus. Habmonenus B BuguMoM U HHGPAKPACHOM JIHara3oHax.

@OpMBI CaMOCTOATEILHON
paboThI

AHHOTHPOBAHUE U peeprUpOBaHNE HAYIHBIX ITYOJIUKAIHIA,
BBINIOJIHEHUE UH/IUBUAYaJIbHbIX 3aaHU;
KOHCIICKTUPOBAHHUEC U KOMMCHTHPOBAHUC NCTOYHHUKOB,
MOATOTOBKA K MPAKTUYECKUM 3AHATHUIM;

00paboTKa pe3yabTaToB dKCIepuMeHTa Ha IBM.

PesynbTaTel ocBOCHUA
NUCHUILINHEI

3HAaTh:

COBpPEMEHHBIC TEXHOJOTHUU MOJyYeHUs HAOII0IaTeIbHBIX JAHHBIX UISI aCTPOHOMUYECKUX OOBEKTOB C pa3pelieHUEeM
BILJIOTH JI0 AU(PPAKIIMOHHOTO;

METO/Ibl TEOPETUYECKOTO aHaIn3a HaOJII0ICHUI;

CIocoObl OMpe/IeNeHNs TMO3UIIMOHHBIX MapaMeTPOB JABOWHBIX M KPATHBIX 3B€3]l, OTHOLICHHS SPKOCTU KOMIIOHEHT,
pa3mMepoB HEOECHBIX TEJ IO BOCCTAHOBJIEHHBIM U300PaKEHUSIM.

YMmeTn:

HCIIOJIb30BaTh METOUKHU (ypbe-aHalln3a CIIEKI-U300pakeHUI;

UCIIOJIb30BaTh BCEMUPHbIE OaHKH MH(OpMAIMK IPU IPOBEIEHUH UCCIIe0BAHMIA;

KOPPEKTHO 00pabaThiBaTh CEPUU CHEKI-U300paKeHUM, CIIEKTPbI MOIIIHOCTH U aBTOKOPPENISIIMOHHBIE () YHKIUY;
onpenenaTh (u3nYecKue napamMmeTpsl 3B€3/1 110 pe3ysibTaTaM BOCCTAHOBJICHHSI CIIEKI-U300pakeHUH.

Bnanets

HaBbIKaMu paboTel ¢ koMmiuiekcoM mnporpamMm SPECKLE, ymeTrs npoBOIuTh CHEKI-MHTEpdepoMeTpruIecKre
HaOJII0/IEHUs] KPaTHBIX 3BE3]], pad0oTaTh CO IITaTHBIM CHEKI-UHTEephepoMeTpoM Teneckona bTA;

METOAMKAMHU aHaJIN3a CIEeKI-U300paKeHUH;

OCHOBHBIMHM METOJaMU ONPEEJICHUS MMO3ULIHUOHHBIX MMapaMeTpPOB, PA3HOCTH OJecKa MEXIy KOMIIOHEHTaMH KPAaTHBIX
3Be3/1, KOH(PUTypalluu KOMIIOHEHT B CUCTEME;

crocobaMy KaueCTBEHHOM U KOJIMYECTBEHHOW OIIEHKH TOYHOCTH PE3YJbTATOB.

(DOpMLI KOHTPOJIA

Tekylunii KOHTPOJIb — Pa3HOYPOBHEBBIE MHANBUAYAJIbHBIE 3aJJaHUS, OIIPOC.
W TOroBbIii KOHTPOJIb — UTOTOBBIN 3a4€T MO JUCHUILIMHE.

47




YyebHo-MeToAnYecKoe U HHPOPMAIIMOHHOE 00eCIIeUYeHNEe UCITUTITMHBI

OcHoBHasl TuTeparypa

9. A.A. ToxoBunuH, 3Be3aubIe HHTEpDepomeTprl, M: Hayka, 1988

10. Cotiep B.A. (pen.), MeTonbl KoMIIbIOTEpHON 00paboTKu nzoopakenuii. M.: ®DU3MATIINUT, 2003

11. Coiidep B.A. (pexn), MeToasl koMnbroTepHO# onTuku: YuedHoe nmocodbue. M.: PUSMATIINUT, 2003

12.  Albert Tarantola, Inverse problem theory and methods for model parameter estimation, 2005

13.  Tony F. Chan and Jianhong Shen, Image processing and Analysis, 2005

14. Homuenko B.M., bypcor M.B., WBanoBa T.B., MoaenupoBanue (HopMHUPOBAHHS ONTHYECKOTO H300paKECHUS:
VYuebHoe mocobue. - CI16: HUY UTMO, 2011

15. Panpamn P.b. Yacrorusiii ananus, Janus: JIK-2850 Hapywm, 1989

16.  I'pysman U.C., Kupuuyk B.C., Koceix B.I1., [lepersrun I'.U., Criektop A.A., Hudposas o6paboTka n300pakeHuii
B MH(OPMALIMOHHBIX cucTeMax: Y4yeOHoe nmocodue.- HoBocubupck: Uzn-so HI'TY, 2002

17. ®pancon M. Ontuka crnekioB, M.: Mup, 1980

JlonoaHUTEIbHAS 8. Scholz Michael, Mira science with interferometry: a review Interferometry for Optical Astronomy Il. Edited by Wesley

JTUTepaTypa A. Traub. Proc. of the SPIE, Vol. 4838, pp. 163-171, 2003
9. Roddier, F., The effects of atmospheric turbulence in optical astronomy, In: Progress in optics. Volume 19.
Amsterdam, North-Holland Publishing Co., p. 281-376, 1981
10.  Labeyrie, A., Stellar interferometry methods, In: Annual review of astronomy and astrophysics. Vol. 16, Palo Alto,
Calif., Annual Reviews, Inc., p. 77-102, 1978
11.  Dainty, J. C., The transfer function, signal-to-noise ratio, and limiting magnitude in stellar speckle interferometry,
Monthly Notices of the Royal Astronomical Society, vol. 169, p. 631-641, 1974
12.  Fried, D. L., Angular dependence of atmospheric turbulence effect in speckle interferometry, In: High angular
resolution stellar interferometry; Proceedings of the Colloquium, College Park, Md., August 30-September 1, 1978,
Sydney, Australia, University of Sydney, pp.1-26, 1979
13. Balega I. I., Balega, Y. Y., Hofmann K.-H., Maksimov A. F., Pluzhnik E. A., Schertl D., Shkhagosheva Z.U.,
Weigelt G., Speckle interferometry of nearby multiple stars, Astronomy and Astrophysics, v.385, p.87-93, 2002
14.  Mitrofanova, A., Dyachenko, V., Beskakotov, A., Balega, Y., Maksimov, A., Rastegaev, D., & Komarinsky, S.
(2020). Speckle Interferometry of Nearby Multiple Stars: 2007-2019 Positional Measurements and Orbits of Eight
Objects. The Astronomical Journal, 159(6), 266.

Pecypcol — Certpb Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

UH(OPMAIIMOHHO- — ba3za maHHBIX 10 BHeranakTuueckuM oobektam: http://ned.ipac.caltech.edu/

TEJIEKOMMYHUKAMOHHON
cetu «MHTEpHET»

— Acrpodusmnueckas nadopmannonnas cucrema ADS - https://ui.adsabs.harvard.edu/

— basa nannbix 00bekTOB 3a npeaenamu Coin. c-mbel SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3ee3anbiit katanor VIZIER - http://vizier.u-strashg.fr/viz-bin/VizieR

— Iudposoii 0630p Heba DSS - http://archive.eso.org/dss/dss
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— CnoanoBckuit nupoBoit HebecHbI 0030p SDSS - http://www.sdss.org

WNudopmannonHsle
TEXHOJIOTUH, — Kommiexe nporpamm SPECKLE anst onpeneneHus Mo3uIMOHHBIX TApaMETPOB, Pa3HOCTH OJIecKa KPaTHBIX 3BE31 U
IIPOrPaMMHOE BOCCTaHOBJIEHUS CHEKJI-U300payKeHHH.
obecrieyeHue u
MH(pOPMAITMOHHO
CIPaBOYHbBIE CUCTEMBbI
MarepuanbHo- — DKpaH;
TEXHUYECKOE — MYJBTHUMEIUWHBINA IIPOEKTOP;
obecrieyeHue — KOMIIBIOTED;
— Bbixox B UuTteprer u untpaner CAO PAH B nabopaTopHBIX KopITycax;
— cepBep o01Iero focTymna A1 00paboTKU U XpaHEHUs JaHHBIX;
— TEKCTOBbIE U ANEKTpoHHbIE pecypcebl Hayunoit 6ubnuoreku CAO PAH;
— obopyaoBaHHe Hay4dHO-HccheaoBarenbckux naboparopuit CAO PAH
Jucumiiinea Hcnoab3zopanue MATLAB B acTpoHoMuu
Ne 2.1.6. (D)
TpynoemkocTs, 36 (2/3)
qachl (HEeJeNn)
O0beM 3aHATHH, Bcero Jlexumn [IpakTuueckue 3aHATHS CamocTosTenbHas paboTa
9achl 36 14 4 18
Coneprxanue 1. Bsexgenue.
(HOMED TEMBI, 2. Maremaruka 1 BBIYHUCIICHUS.
HaMMEHOBaHME TeMbl Wi | 3. Busyanuszanus JaHHBIX.
paznena) 4. 3ajaun MMHUMU3ALUH U ONIpEeNICHHs TapaMeTPOB MOJEIH.
5. Craructuyeckue BbIUYUCICHHUS.

HanmenoBanue
MIPAKTUYECKHUX paboT

— Tema 4. 3agaun MUHUMHU3AIMU U ONIPEICTICHUS TapaMETPOB MOJIEIH.
— Tema 5. CTaTUCTHYECKHE BBIUUCIICHUSI.

DOopMBI CaMOCTOATEIBEHON
paboThI

— aHHOTUpPOBaHUE U pedepupoBaHHe HAyUHbIX MyOITHKAIUI;
— BBINIOJIHEHNE UHIUBUIyaJIbHBIX 33JaHUM;

— KOHCIIEKTHMpPOBaHHE U KOMMEHTHPOBAaHNE UCTOUHUKOB;

— TOATrOTOBKA K NPAKTHUYECKHUM 3aHSTHSM;
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http://www.sdss.org/

— 00paboTKa pe3yJbTaToOB IKCIepuMeHTa Ha DBM.

Pe3ynbTaTel 0cBOEHUA
JUCIUILTAHBI

3Harh:

— Bo3moxxkHOCTH MATLAB;

— MeToJbl aHanu3a gaHHeiX B MATLAB;

— TPOBOJUTH CTATUCTUYECKUMA aHAJIN3 JIAHHBIX.

YMmeTn:

— HCMOJIb30BaTh BO3MOKHOCTY MATLAB 115 pelieHust mocTaBieHHbIX 33/1a4;
— peliaTth 3a/1a4d MUHUMH3AIUH.

Bnanets

— HaBBIKAMH MTPOTPAMMHUPOBAHHMSI IOCTABJICHHBIX aCTPOPU3NYSCKUX 3a/1a4.

DopMBbI KOHTPOJIS

Texymuii KOHTPOJIb — pa3HOYPOBHEBBIE UHIUBUAYaIbHbIE 3aJaHUs, OIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4€T MO JUCHUILIMHE.

y‘le6HO-MeTOI[I/IquKOC n I/IH(I)OpMaL[I/IOHHOC obecrieueHue JAUCHUITIIMHBI

OcHoBHast TuTeparypa

1. Mapreos H.H., Beegeane B MATLAB 6.x, M: KYIUI[-OBPA3, 2002

2. Iesxonos B.IT., MATLAB 6/6.1/6.5 + SIMULINK 4/5 B maremaruke u mogeiauposanuu, M: COJIOH-ITPECC, 2003
3. psaxonos B.II., AGpamenkoa 1., MATLAB. O6pabotka curnanoB u u3oopaxenuii, [Turep, 2002

4. Ketxos HO.JL., lllynsiy M., MATLAB 6.X: nporpamMupoBanue drcieHHbIx Meton0oB, CI16, BXB-ITerepoypr, 2004

JlonmonHUTEIbHAS 1. E. Muxaiinos, A. ITomepanries, MatLab. PykoBoacTBo /i HAYMHAOIIHX,
JauTepaTypa http://www.chemometrics.ru/materials/textbooks/matlab.htm
2. Tlonoeko A.M., byrycos I1.H., MATLAB nns CTYJEHTA. CII6.: BXB, 2005
http://prodav.narod.ru/textbook/matlabl1.htm
Pecypchl —  http://lwww.mathworks.com/help/matlab/index.html
UH(OPMAIIMOHHO- — http://lwww.mathworks.com/matlabcentral/

TEJIEKOMMYHUKAIMOHHOU
cetu «MHTEpHET»

— Cetpb Actpowner: http://www.astronet.ru/db/msg/1169494/index.html#Contents

— basa naHHbBIX 10 BHeTanmakTHYeckuM odnwekTam: http://ned.ipac.caltech.edu/

— Actpodusmnueckas nHdopmarronHas cucrema ADS - https://ui.adsabs.harvard.edu/

— basa nannbix 00bekTOB 3a npeaenamu Coin. c-mbel SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3Be3ansbiii katanor VIZIER - http://vizier.u-strasbg.fr/viz-bin/VizieR

— Iudposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

— CnoanoBckuit nugposoii HebecHbIN 0030p SDSS - http://www.sdss.org

WNudopmannoHHsle
TEXHOJIOTHH,

— [lakeT npukinaaHbIX MPOrpaMM AJIs PELIEHUs 3a1a4 TeXHuuecKux BeluncieHnii MATLAB.
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IIPOrpaMMHOE
obecrieueHue u

MH(pOPMAITMOHHO
CIPaBOYHbBIE CUCTEMBbI
MatepuanbHo- — 9JKpaH;
TEXHAYECKOE —  MYJIbTUMEAUNHBIN TPOEKTOP;
o0ecrnieueHue — KOMIIbIOTEP;
— Bbixoa B Uutepuer u untpaner CAO PAH B naGopaTopHBIX KopITycax;
— cepBep o011ero AocTymna st 00pabOTKH U XpaHEHUS TaHHBIX;
— TEKCTOBbIE U ANEKTpoHHbIE pecypcebl Hayunoit 6ubnuoreku CAO PAH;
— obopyaoBaHHe Hay4dHO-HcchenoBarenbckux nadboparopuit CAO PAH
Jucuunminzaa HccnenoBanue 38e31HOT0 MarHeTu3Ma
Ne 2.1.7. (D)
TpynoeMkocCTs, 36 (2/3)
qachel (HEJEIH)
OObem 3aHsTHH, Bcero Jlexumn [IpakTuueckue 3aHATHS CamocTosiTenbHas paboTa
9achl 36 16 8 12
Copepxanue 1. Dddodexr 3eemana B 3BE3IHBIX CIIEKTPaX
(HOMep TeMbl, 2. IIpuGopsl u MeTOBI A1 U3MEPEHUN MAarHUTHBIX MOJIEN 3Be3]]
HAaMMEHOBAHME TeMbI WM | 3. AHaJIU3 CIIEKTPOB MarHUTHBIX 3BE3]T
paznena) 4. MeTosbl MOEIUPOBAHHS MATHUTHBIX MOJIEH
5. HaOmroneuus na teneckomnax CAO
6. Paborta c 6a3aMu aCTPOHOMUYECKUX JTaHHBIX
7. OOpaboTKa 3BE€3IHBIX CIIEKTPOB

HanmenoBanue
MIPaKTUYECKHUX paboT

— Tewma 5. Habmronenus Ha teneckomnax CAO
— Tema 6. O6paboTKa 3B€3/IHBIX CEKTPOB.

DopMBI CaMOCTOATEIBHON
paboThI

— aHHOTUpPOBaHUE U pedepupoBaHHE HAyUHBIX MyOITHKaAIUI;
—  BBINOJIHEHUE UHMBUyaJIbHBIX 3aJJaHUN;

— KOHCIIEKTHMpPOBaHHE U KOMMEHTHPOBAaHUE UCTOUHUKOB;

— MOJATOTOBKA K MPAKTHYECKUM 3aHATHUSM;

— 00paboTKa pe3yJbTaToB dKCcIepuMeHTa Ha DBM.
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Pe3ynbTaThl 0cBOEHUS
UCHUTILIUHEI

3HaTh:

— COBPEMEHHBIC METOJIbI U TEXHOJIOTUHU TIOy4eHUsT HAaOII0JaTeIbHBIX JAHHBIX 110 M3yYCHHIO 3BE3THOTO MarHETU3Ma;

— COBpPEMEHHBIE METOJIbl aHaJIM3a 3BE3HBIX CIEKTPOB C UCIOJIb30BAaHMEM ACTPOHOMHUYECKHUX 0a3 JAHHBIX U MOUIHBIX
nporpaMm oOpabOTKU JaHHBIX;

— cmocoObl OmpeAesieHu MarHUTHBIX IOJIeH 3Be3[l, IOCTPOCHMsI KapT paclpeieNieHUus] MarHUTHBIX MOJIeH 10
MOBEPXHOCTHU 3BE3/I.

YMeTs:

— HCIOJH30BATh METOJAUKH HAOIOACHUN 3BE3JHBIX MATHUTHBIX MOJICH U 00Pa0OTKH TaHHBIX;

— WCIOJIB30BaTh MEXAYHAPOHBIC Oa3bl acTpoHOMUYEeCKUX daHHBIX VALD, SIMBAD, VizieR u npyrue;

— ONpeneNsaTh TEMIICPaTyphl, CKOPOCTH BpAIICHHS, CBETUMOCTH M JApyrue (hU3MYecKHe mapamMeTpbl HaOII0JaeMBbIX
00BEKTOB, MX XUMUYECKUH COCTAB U MAarHUTHBIE TOJIS.

Bnaners

— HaBBIKaMHM B MpoBeJieHUH HaOmoaeHni Ha Teneckonax CAO PAH;

— METOJMKaMU aHaJIn3a 3BE3/IHBIX CIIEKTPOB;

— OCHOBHBIMHU METOJIaMU OIpeeTeHHs PU3NIECKUX MapaMeTPOB U XMMHYECKOr0 COCTaBa 3BE3;

— cnoco0aMy KaueCTBEHHOM M KOJMYECTBEHHOMN OIICHKH TOYHOCTH PE3YJIbTATOB.

DopMBI KOHTPOJIS

Texymuii KOHTPOJIb — Pa3HOYPOBHEBBIE UHIUBUAYaJIbHBIE 3a/1aHUS, OIIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4€T MO JUCLUILIMHE.

Y4eOHo-MeToanuecKoe U nH(OopMalMoOHHOE 00ecTiedeHne UCIUILTHHBI

OcHoBHas auTEpaTypa

1. 3acos A.B., IloctHoB K.A., «O6mas actpoduszuka». Yuednoe nocodbue. — TAUI MI'Y, 2009. — 576 c.

2. Apxwunosa B.IL. u np., «3Be3np». — M3a. 2. — dusmariur, 2009. — 427 c.

3. ®opros B.E. «DkcTpeManbHble COCTOSIHHS BEIIECTBay. Y4uebHoe mocodue. — @usmaraut, 2009. — 304 c.

4. Caxubymmun H.A. Teopernyeckas actpodusuka. 3Be3nHble atmocdepbl. Yacts 1. YuebHoe mocobue. / H.A.
Caxubynnun, M.®. buxkmaes // Uncturyt ¢pusuku Kazanckoro (IlpuBomkckoro) denepanbHoro ynusepcurera. — Kazans.
—2015. — 116 c. — URL: https://kpfu.ru/portal/docs/F2146538929/Sakhibullin.N.A.. Teoreticheskaya.astrofizika.ch.1..pdf
5. Caxubynnun H.A. Teopetnueckast actpodusuka. 3Be3nuble arMmocdepbl. Yacts 2. YyeOHoe nocodue. / H.A.
Caxubymnnun, U.®. bukmaes // Mucturyt ¢pusuku Kazanckoro (IIpuBomkckoro) denepanbHoro ynusepcutera. — Kasans.
—2015. — 112 c. — URL: https://kpfu.ru/portal/docs/F_891964453/Sakhibullin.N.A..Teoreticheskaya.astrofizika.ch.2..pdf
6. Caxubymmun H.A. Metoas! MmogenupoBanus B actpodusuke (toMm 1). 3Bezausie atmochepsl. — Kazans: "®s3n", 1997.
7. Caxubymnun H.A. Meronpsl mogenupoBanus B actpodusuke (Tom 2). Onpenenenne GpyHaaMEeHTaIbHBIX apaMeTpOB
3Be3. — Kazann: "dan", 2003. — 389 c.

8. CasenbeB U. B. Kypc o6me#t pusuku. Tom 4. Bomabl. Ontuka. YueOHoe ocobue uist By30B. — Jlanb, 2011. — 256 c.
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JlononHuTEIbHAS 1. Pomanrok U.U. Jluccepranust Ha COMCKaHUE YICHOUW CTETICHH JTOKTOpa Gu3.-Mat. HaykK, 2004, Huwxuuii Apxsiz, 1-520

JATEpATYpa 2. PabunkoBa T. A. Jluccepranmsi Ha COMCKAaHUE yYEHOW CTENEHHW JOKTOpa (hu3.-Mar. HayK, XHUMHUYECKas CTPYKTypa
aTMocdep MarHUTHBIX NEKYIApHbIX 3Be31, 2014, MactutyT actponomuu PAH, 1-190 c.
3. Pomaniok .M. «MarauTHble 3BE3bl IJIaBHOM IMOCACAOBATEILHOCTH. 1. MeTOabl TMAarHOCTUKM MArHUTHBIX MOJICH»,
2005, Actpodusuyeckuii bromterens, T. 58, 64-89
4. Pomantok M.UM. «MarnuTHble 3Be3/bl TJIABHOM MOCIIENOBATEIBHOCTH. 2. PU3MUECKHE MapaMeTpbl U XUMHUYECKUH
coctaB atmocdep», 2007, Actpodusndeckuit broymerens, T.62, 72-101
5. Pomantok .M. «MaruuTHble 3Be3/1bl TJIaBHOM MOCIEA0BATENbHOCTHU. 3. Pe3ynpTaThl U3MEPEHUI MAarHUTHBIX HOJIEH»,
2010, 1. 65, Actpodusnueckuii broerens, T.65, 368-402
6. Kuszes A. 1O. CranmmaprHas cuctema penyknuu actpoHomMudeckux maHHeix MIDAS  (mekumm). — URL:
http://www.astro.spbu.ru/staff/afk/DataAnal/Midas/MidasR.html

Pecypcsi — Certb Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

UH(POPMAIIMOHHO- — Acrtpodusuueckas undopmannontas cucrema ADS - https://ui.adsabs.harvard.edu/

TEJIEKOMMYHHUKAIIMOHHOU
cetu «MHTEpHET»

— baza nannbix o6pexToB SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3Be3anblil katanor VizieR - http://vizier.u-strasbg.fr/viz-bin/VizieR
— baza atomusix muanit VALD3 - http://vald.astro.uu.se/

WNudopmannonnsie

TEXHOJIOTHH, — KomnbroTepHbie nmporpammsl o 00paboTke actpoHomuuyeckux AaHHbIx MIDAS, IRAF; 1t anann3a XMMHYECKOTro
MIPOrpaMMHOE cocrtaBa BINMAG; nns usmepenust maruutHoro nosns ZEEMAN, REGRES PURE.

obecnieucHue U

MH(OPMALIMOHHO

CIPaBOYHbBIE CHCTEMBI

MarepuansHo- — DKpaH;

TEXHUYECKOE — MYJIbTUMEIUNHBIN IPOEKTOD;

obecrieueHune — KOMIIBIOTED;

— BbIxoa B MHTepHet u untpaner CAO PAH B naGopaTopHbIX KopITycax;
— cepBep 001Iero AocTyna s 00padOTKU U XpaHEHUSI TaHHBIX;

— TEKCTOBBIE U 3NIEKTpOoHHbIE pecypchl Hayunoit 6ubnuoreku CAO PAH,;
— o0opynoBaHue Hay4YHO-UCCenoBarenbckux Jadoparopuit CAO PAH
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Jucuuniaunna

HcTopusi acTpOHOMUYECKON CIEKTPOCKOUM

No 2.1.8. (D)

TpynoeMKOoCTb, 36 (2/3)

4achl (HEJENN)

O0beM 3aHATHH, Bcero Jlexnuu [IpakTrueckue 3aHsATUs CamocrosiTenpHas padbora

9achl 36 16 10 10

Conepxanue 1. IlepBbie 3KCIEPUMEHTHI 10 pazioxeHuto conmneuHoro ceeta (XVII Bek, S.Mapiu, 3atem M.HptotoH, 1666). OcHOBHBIE

(HOMED TEMBI,
HAaMMCHOBAHHE TEMBbI HJIH
paznena)

3aKOHbl ONTHUKM B TPUMEHEHUH K CIIEKTPOCKONUHU. Poib ONTHYECKUX TEXHOJIOTMH B  CTaHOBICHHUH
actpocnekTpockornuu. OOHapykeHue u3nydeHus 3a kpacHoi (B.I'epmens, 1780) u ¢uonerosoit (Putrep, 1801)
IpaHULIaMU ONITUYECKOTO AMAIa30Ha.

2. Hauano acrpocnekrpockonuueckoro npudopoctpoenus (Bommacton, 1802), oOHapykeHHE HMEPBBIX CHEKTPalbHBIX
nunuit. Jludpaxiuonnsie pemetkn Opaynrodepa (¢ 1814). Meron oowekTuBHOU mpusMsbl (Opaynrodep, 1817-1823).
Busyanbusie cnektpockonbl Cekku u Xorrunca. Obparienne abcopOLMOHHOTO CHeKTpa B SMUCCHOHHBIN (CeKkn).
Oo6mnapyxenue (bproctep, 1832) u unrepnperanus (XKancen, 1862) Temurypudeckoro crekrpa.

. OxcniepumenTsl bynzena u Kupxroda (c 1859).

4. TlepBble  mIarM  JOKYMCHTAJLHOW  CIEKTPOCKONUHW  (AareppoTHIUS  COJHEYHOro  crekTpa,  1842-1845).
®dotorpadupoBanue crnekTpoB 3Be3n (Xorruac u Muep, ¢ 1863). @ororpaduyeckuit cniektp Comnnua, (I"penep,
1873). Undpakpacusiii ciektp Comnna, (I.dpenep, 1881). Kapra u Tabnuusl cnexkrpa Connma (I.A.Poynanna, 1897).

. IlpuzmenHsble kamepbl. MaccoBasi crieKTpockonus 3Be3/. ['apBapackuii crieKTpaibHbIi 0030p.

6. [Ipu3menHslie oaBecHbIe criekTporpadnl (Porenss, Muiica, benononbckoro, bproca) Ha kpymHEWIUX pedpakTopax

(Ioxcmam, Jux, ITymxoBo, Mepkc). AmanTamus BU3yanbHEIX pedypaKTOPOB IO CIEKTPOCKOIMIYECKHE PabOTHL.

7. Maynt Buiicon - mepBas oOcepBaropusi, CHElUaIN3UpPOBaHHAs JUIsl CIIEKTPOCKOMUYECKUX padoT B J1abopaTropuH.
Bropoe poxxaenue craunonapHoro ¢gokyca. Peduextopsr 1.5 u 2.5 metpa.

. He6ynapusie cniexrporpadsr (Mepke, Mak Jlonansn). PaGotsr O.Ctpyse.

9. Cnektporpadsr pedaexropoB 1.8m (Bukxropusi) u 2.2m (Texac) — mNHMK COBEpIICHCTBOBAHUS IPU3MEHHON

CHEKTPOCKOIHH.

10. Paboret Poynanna u Byma. Bornytele audpakiuonHble  pemeTkd.  JudpakiuoHHBIE  PELIETKH ¢

npodunupoBaHHbeIM mTpUXOM. Criektporpad ¢oxyca kyad 2.5M teneckona MayHt Busncos.
11.  OreuecTBeHHas crekTpockonus nepBoil mnojoBuHB XX Beka (Cumens, IlynkoBo). CraHOBIIEHHE ONTHKO-
MexaHndeckor npomsinuieHHOCTH CCCP.

12.  IlpenenbHble  XapakTepucTUKH  (oTorpaduueckoi  crnekrpockonuu.  CHeKTpalbHOE — pas3pelieHHe U
IIUPOKOMICIBHOCTE. BOysH: crieKTpocKonmuueckoe ocHameHue S-merpodoro pediexkropa Xoitna.

13.  Ilepsble POTOATEKTPUUECKUE CKAHUPYIOIIUE CUCTEMBI.

14.  Dramsl pa3BUTHS TEXHUKH aCTPOHOMHYECKOW CIIEKTPOCKOINH U COOTBETCTBYIOIINE BAKHEHIITNE HCCIICIOBAHMSL.

w

ol

oo
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HaumenoBanue
MPAKTUYECKUX paboT

Tema 9. Cnekrporpadsl peduiektopoB 1.8m (Buktopus) u 2.2m (Texac) - muK COBEPIICHCTBOBAHUS MPU3MEHHOM
CHEKTPOCKOIUH.

Tema 10. PabGoter Poynmanma m Byna. Bornyrteie audpakumonHble pemieTkd. JuGpakiMOHHBIE PEIIETKH C
npodmmpoBaHHbIM TpuXxoM. Criekrporpad ¢okyca Kyad 2.5M Teneckona MayHT BuicoH.

Tema 11. OreyecTBeHHass CEKTPOCKOMNUs mepBoi mojoBUHBI XX Beka (Cumens, IlynkoBo). CTaHOBIIEHHE ONTHUKO-
Mexannueckoil npomsinuieHHoctu CCCP.

Tema 12. IlpenenpHble XapaktepucTuku Qororpadudeckoit crekrpockonuu. CHEKTpadbHOE pa3pelieHue u
HIHPOKOIIEITHHOCTh. BOY?H: CIIEKTPOCKONMMYECKOe OCHAIIeHHEe S-MeTpodoro peduiekTopa Xouma.

Tewma 13. IlepBbie GOTOINEKTPUICCKHE CKAHUPYIOIINE CHCTEMBI.

Tema 14. Drtanbl pa3BUTHUA TEXHUKH AaCTPOHOMHYECKON CIEKTPOCKOIMM M COOTBETCTBYIOIIUE BasKHEUININE
HCCJICTOBAHMSI.

@OpMBI CaMOCTOATEILHON
paboThI

AHHOTHPOBAHUE U peepupOBaHNE HAYIHBIX ITYOJIUKAIHIA,
BBIIIOJIHEHUE UH/IUBUAYAJIbHbIX 3a/1aHU;
KOHCIICKTUPOBAHHUEC U KOMMCHTHPOBAHUC NCTOYHHUKOB,
MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM;

00paboTKa pe3yabTaToB dKCIepruMeHTa Ha IBM.

PesynbTaTel ocBOEHUSA
NUCHUILINHEI

3HAaTh:

NEPEYUCIICHHYIO YYEOHO-METOMUECKYIO U HAyYHYIO JIUTEPATypy, BKJIIOUasi OCHOBHBIE CCHUIKH;

0COOEHHOCTH TOJYYEHHUS! CIEKTPOCKONMUYECKUX JaHHBIX, COCTaBUBIIMX OCHOBY M3BECTHBIX CIIEKTPOCKOMMYECKHX
KaTaJIOTOB U CITHCKOB;

TEXHUYECKHE XapaKTepUCTUKU HanboJiee MPOAYKTUBHBIX CIIEKTpOrpagoB NepBoil mosioBUHbI XX BEKa;

OCHOBHBIE OTEUECTBEHHBIE CIIEKTPOCKOIINYECKUE pa3pabOTKH.

YMmeTn:

OCYIIECTBIISATh IOUCK HEOLIM(PPOBAHHON TEXHUUECKOH JINTEPATYPHI;

OCYILECTBIIAATh TIOUCK JOMOJHUTEIbHON HH(OpManu (OpUTHHAIBHBIE HCCIEA0BAaHUS, TEXHUYECKUE OIHCAHMS
MpUOOPOB, HHCTPYKIIMH 110 UCTIOJIH30BAHUIO HAOTIOIATEIbHBIX JaHHBIX);

YMETh BOCCTAHAaBJIMBAaTh TEXHUYECKHE XapaKTEPUCTHKH NPHUOOPOB MO OMHCAHUSAM HCCIECIOBaHUNA OTIENbHBIX
acTpo(u3nuecKknx 0ObEKTOB.

Bnanets

METOJIJaMH MOJATOTOBKU 0030pOB U web-Tipe3eHTanuii o HCTOPUN acTpONPUOOPOCTPOCHUS;
METOJaMU OLIEHKHM OCHOBHBIX IapaMeTpOB CIIEKTPAJIbHOW amnmaparypbl MO OIMYOJMKOBAHHBIM XapaKTepUCTHKaM
CIIEKTPOB.

(DOpMLI KOHTPOJIA

Tekylunii KOHTPOJIb — Pa3HOYPOBHEBBIE MHIUBUYAJIbHBIE 3aIaHKS, OIPOC.
W TOroBbIii KOHTPOJIb — UTOTOBBIN 3a4€T MO JUCHUILIMHE.
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YyebHo-MeToAnYecKoe U HHPOPMAIIMOHHOE 00eCIIeUYeHNEe UCITUTITMHBI

OcHoBHasl TuTeparypa

1. b.A.Boponnos-BenssamunoB. Kypc npakruyeckoii actpopusuku. TUTTIL, M.-J1., 1940, ¢.199-277.

2. D.Crpemrpen u b.Crpemrpen. Acrponomus. TUTTJI, M.-JI., 1941, ¢.30-35, ¢.348-358, ¢.551-557.

3. A.beppu. Kparkas ucropus actponomuu. TUTTJI, M.-J1., 1946, ¢.331-337, c.347.

4. A.A.benonoybCcKui. AcTpoHOMUYECKHE TPYIBI. I'MTTII M., 1954. (Otnmen MIEPBbIH,
c.61-142).

5. O.A.MenpaukoB «K wucropum paszButus crekrpockonuu B Poccum m B CCCP», Hcropuko-acTpoHOMHYECKHE
ucciaenosanus, Bei. I, ¢.9-258, M., TMTTJI, 1957.

6. Meronsr actponomun. [Tox pen. B.A. Xuntuepa. M., Mup, 1967. I'maBw 2, 3, 4, 5, 13.

7. 0O.Crpyse, B.3e6eprc «Actponomust XX Bekay, M., Mup, 1968, 548c.

8. B.E.ITanuyk, B.I'. Kioukosa, 30 et pabotsl BTA: cnekrpockonus Beicokoro pazpemienus. B c6. «CAO PAH 40 ner».
Hwxuuit Apxei3, 2006, ¢.32-67.

9. ®enop Anekcanaposud bpeauxun. C6., coct. C.B.Kacarkuna u M.E.Caukos. M., [Tnanera, 2013, c¢.73-145.

10. Mmmoctparuu k nekiusim B.E.TTanayka «Criekrporpadsi», http://panchuk.narod.ru/

11.  B.E.Ilanuyk. Texnuka HaOMIOA€HUIN 3BE3]] C BHICOKUM CIIEKTpaibHBIM pazpeuieHueM. 3emist u Beenennas. 2017.
Nel. ¢.38-49.
12. B.E.ITanuyk, B.I'.KnoukoBa. 40 neT cmnekTpockomnuu BbICOKOro paspemieHuss Ha BTA. FOOuneiinsiii cOOpHHUK

«CAO PAH — 50 ner», H. Apxs13, 2018, ¢.49-70.

JlononmauTenbHas
nuTeparypa

1. T.A.Illaiin. M36pannsie Tpyasl. Kues. HaykoBa nymka. 2012. 629c.

2. B.Cubpyk. Pobept Byn. CoBpemenHslii yapozeii ¢puzndeckoii sadboparopun. [UOMIL. M., 1960, 323c.

3. J.A.MapteiHos. [Toneka y teneckona. Mzn. MI'Y, 2012, 439c.

4. A.H.3aiigens, I'B.OctpoBckas, F0.1.OctpoBckuii. TexHuka u mpaktuka crnektpockornuun. Hayka, ®M, M., 1972,
375c.

5. T.ASkmuHa. «Mcropus oTeuecTBeHHOM 0a3bl acTpo(U3MUECKUX HCCIEIOBAaHUN B ONTHYECKOM Juana3zoHe», Kann.
mucc. CraBponons, 2010. 331c. (Hayunsriit pykoBogutens B.E.Ilanuyk).

6. B.I''KnoukoBa. B.E.[lanuyk. T.A.flkmmHa. Ontuyeckue TeNEeCKONbl B UCTOPUU OTEYECTBEHHOW aCTPOHOMHHU.
3emist u Beenennas. 2013. Ne5. ¢.76-89.

Pecypcsr
MH(pOPMAIMOHHO-
TEJIEKOMMYHHUKAIMOHHOU
cetu «HTEpHET»

— Wmmroctparuu k nekipsiM B.E.ITanuyka «Crniekrporpadsei», http://panchuk.narod.ru/

— Cerb Actponert: http://www.astronet.ru/db/msg/1169494/index.html#Contents

— basa nanHbIX 10 BHEeTranmakTudeckuM oowsekTam: http://ned.ipac.caltech.edu/

— Acrtpodusmnueckas nnpopmannonnas cucrema ADS - https://ui.adsabs.harvard.edu/

— basa nannbix 00bekTOB 3a npeaenamu Coin. c-mbel SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3ee3ansbiii katanor VIZIER - http://vizier.u-strashg.fr/viz-bin/VizieR

— Hudposoit 0630p Heda DSS - http://archive.eso.org/dss/dss
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CrnoanoBckwii g poBoii HeGecHbIH 0030p SDSS - http://www.sdss.org

WNudopmannonHsle
TEXHOJIOTHH, — CnenuaibHOE MPOrpaMMHOE o0ecrieueHrne He TpedyeTcs
IIPOrpaMMHOE
obecrieyeHue u
MH(pOPMAITMOHHO
CIPaBOYHbBIE CUCTEMBbI
MarepuanbHo- — D9KpaH;
TEXHAYECKOE —  MYJIbTUMEAUNHBIN IPOEKTOP;
obecrieyeHue — KOMIIBIOTED;
— Bbixox B UuTteprer u untpaner CAO PAH B nabopaTopHBIX KOpITycax;
— cepBep o011ero qocTymna A1 00paboTKU U XpaHEHUs JaHHBIX;
— TEKCTOBbIE U ANEKTpoHHbIE pecypcebl Hayunoit 6ubnuoreku CAO PAH;
— obopyaoBaHHe Hay4dHO-HccheaoBarenbckux naboparopuit CAO PAH
Jucuuninzaa JlabopaTopHasi H aCTPOHOMMYECKAsl CIIEKTPOCKOIHNS ¢ BBICOKHM U CPeJIHUM pa3pelnieHueM
Ne 2.1.9. (D)
TpynoemkocTs, 72 (11/3)
qachl (HeJeNn)
O0beM 3aHATHH, Bcero Jlexumn [IpakTuueckue 3aHATHS CamocTosTenbHas paboTa
9achl 72 30 10 32
Copepxanue 1. O6mmue pazmennl. OnTuka u cnekrpockonusi. OnTudyeckue cpeapbl. 1.1. OnTuueckue Marepuanbsl, UX (U3HUKO-

(HOMED TEMBI,
HAaMEHOBAHHE TEMBbI HJIH
paznena)

XUMHUYeckue cBoicTBa. Pabora ¢ onTuueckumu — Marepuaiamu. 1.2. Onruyeckue CBOWCTBA JMAJIEKTPHUKOB,
MOJYIIPOBOJAHUKOB M MeTaioB. OTpakeHHWe U3IydeHHs] OT IIOBEpPXHOCTH ONTHYECKUX cpea. Pe3oHaHCHOe
norouieHne. BHyTpenHuit ¢orosp¢pext. Ontudeckue cBoiicTBa TOHKMX IuleHOK. OmnrTuyeckue BojokHa. 1.3.
[TprMeHeHre TUANEKTPUKOB, MOIYIPOBOJHUKOB U METAJIJIOB B criekTpockonuu. 1.4. [IpocBemsitomuye u 3epKajibHbIE
nokpbITUs. 1.5. OnTHYecKue cBOMCTBA BO31yXa.

HUcrounuku usiaydeHus. 2.1. OCHOBHbBIE 3aKOHBI TEIUIOBOTO M3Iy4Y€HUs. THIBI HCTOYHHUKOB TEIJIOBOIO M3JIY4YECHHUS.
2.2. T'a3opa3psaHble HCTOYHUKHU U3Ty4eHus. Buabl pa3psaoB B ra3ax U UX OCHOBHbIE 0coOeHHOCTH. 2.3. M3nyueHue
IIPH TEPMOJIMHAMHMYECKOM pPAaBHOBECUU. M3iydeHHe B YCIOBHAX JIOKAJIbHOTO TEPMOJMHAMHUYECKOI'O PAaBHOBECHS.
W3nyueHne npu OTCYTCTBUM paBHOBecHs. 2.4. MexaHM3Mbl YIIMPEHHUS CHEKTPaJbHBIX JUHUI. EcrecTBeHHas
(paguialMOHHAs) MIMPHHA CIEKTPAJbHBIX JIMHUHN. JlONIUIEpOBCKOE YHIIMPEHHE CHEKTPAIbHBIX JUHUHM. YIIupeHue
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JUHUM IPU B3aMMOJEHCTBUM H3JIydaTellsl ¢ OKpyKarolmumu yactunamu. ©opMHpOBaHHE KOHTypa CHEKTPaJbHON
JIMHUU B YCIOBUX peabcopbunu n3nmydenus. 2.5. Tumsl razopaspsiHbIX UCTOYHUKOB W3ITy4deHus. VICTOUHUK cBeTa ¢
TICIOIINUM pa3panoM. MCTouHUK cBeTa ¢ IOJBIM KaroAoM. MICTOYHMK CBETa ¢ aTOMHBIM IIy4KOM. JlaMIbl HHU3KOTO
JABJIEHUS C JYTOBBIM paspsaoM. ['a3opa3psiaHble HCTOYHMKHM CBETAa HM3KOIO JIABJIEHMSI C HENPEPBIBHBIM CIIEKTPOM
U3IIy4eHUs. PTyTHBIE J1TaMIIBI BBICOKOTO M CBEPXBBICOKOIO JaBIEHUsA. 1'a30BbIe IaMIIbl CBEPXBBICOKOTO [ABJICHHS.
WMmnynbcHble namnel. ['azopaspsanblie gamMIbl ¢ OUKIOM B Iapax MPOCTEHIIMX XUMUYECKUX COeIMHEHHU. [[yroBoi
paspsan B Bozayxe. CrabunusupoBaHHas jayra. 2.6. VICTOYHMKM M3J1ydeHHs], UCIIOIb3YIOIUE HIEKTPOHHbIE TOTOKH.
OnektponHsle TeHepatopel CBUY. Mazepbl Ha HHUKIOTPOHHOM pe3oHaHce. M3MeHeHue 4YacTOThl HW3JIYy4YeHHS C
IIOMOIIBIO PEISITUBUCTCKUX 3PPekToB. CUHXPOTPOHHOE H3iyyeHue. M3nydenue B onnynsarope. O6parHblil 3¢ et
KomnroHa.

IIpuemHuku onTuyeckoro uziaydeHus. 3.1. Obuue Bompocsl Gororpapuueckoil perucTpauuu u3nydeHus. 3.2.
[lpueMHUKN W3IIydyeHHs, TpeoOpa3ylolue CBETOBOM CHTHAJ B JJCKTPUYECKHA. THUIBI  TPHUEMHHKOB.
YyscrButensHocTh. [Ilymbl. MHepunonHocTts npueMHuKoB. 3.3. TemioBele NPUEMHUKH W3Iy4deHUs. BoiomeTpsl.
Tepmoanementsl. Onrtuko-akycTuueckue mnpueMHUKH. Iluposnexkrpuueckue mnpueMmHuku. 3.4. IlpuemHuku
u3aydeHuss ¢ BHemHUM ¢orodddexkroM. DorosneMeHTsl U POTOYMHOXKUTEIH. ONEKTPOHHO-ONTHYECKHE
npeoOpazosarenu. 3.5. [IpueMHuKy u3mydeHus ¢ BHyTpeHHUM poTodppextom. Doropesuctopsl. [Ipuemuunku ¢ p —N-
nepexozioM. JInHelkn 1 MaTpuilbl IpUOOPOB 3apsI0BOI CBA3H.

Metoabl ¢uiasTpanuu onTu4eckoro usjaydenusi. 4.1. Ilormomaromme (abcopOIMOHHBIE) CBETOQMIBTPHL 4.2.
Meron doxanbroi m3omsimu. 4.3. MenkonucnepcHeple (IMCIepCHOHHbIE) CBEeTOQMIBTPEL. 4.4. MeToq OCTaTOYHBIX
ayde. 4.5. OTpaxkeHue OT IEPOXOBAThIX 3epKall U TU(PPAKIMOHHBIX penieTok. 4.6. MeTon HapyleHHOTO MOJHOTO
BHyTpeHHero otpaxeHus. 4.7. Metop cenektuBHo# monymsiuu. 4.8. UHTepdepeHmonHbie 1 UHTEPHEPEHITMOHHO-
HOJISIPU3ALUOHHBIE CBETO(PUIIBTPHI.

Teopusi mzodpaxkenmii. 5.1. Teomerpuueckass ontuka. 5.2. AOeppanuu ONTHYECKHUX JIEMEHTOB MU CUCTEM. 5.3.
Pa3spemaromas cwia. YBeIMYEHHE aCTPOHOMHUYECKOro Tejeckomna. 5.4. SIpkocTh A NPOTSKEHHBIX M TOYEUHBIX
00bekToB. 5.5. HeonHoponHocTH onTruueckux cpel. Onruyeckrue cBOMCTBa aTMOC(eEpHI.

OO0mue cBoiicTBa cHeKTpajibHbIX mnpudopoB. 6.1. Kiaccudukanus chnexkTpaidbHbBIX NpUOOPOB. 6.2.
XapakTepuCTUKU IIENEBbIX CIEKTpajdbHbIX MpuOopoB. HopmanpHas mmupuHa BxonHo# mienu. Teopermueckas u
peanbpHas paspelaromas cnocoOHocTh. AnmnaparHas ¢yHKIusA. CBeTOCHIIA IIENEBbIX CHEKTPalIbHBIX MPUOOPOB (10
OCBEIIIEHHOCTH, MO MOTOKY). CriocoObl OCBEIIEHUs LIeNN CHEeKTPaJbHBIX NMPUOOPOB. ACTPOHOMUYECKHI TEIECKOI
KaK OCBETUTENIbHAs cucTema. AmnmaparHas (QyHKIUS NMPU KOTEPEHTHOM M HEKOTE€PEHTHOM OCBEIEeHHH wienu. 6.3.
OnTuyeckue cXeMbl JTAOOPATOPHBIX CHEKTPAIbHBIX NPUOOPOB. ABTOKOJUIUMAIIMOHHBIE MNPUOOPHI. 3epKajbHBIE,
3epKaJIbHO-JIMH30BbIE€ M JIMH30BbIE OOBEKTHBBI MpPUOOPOB. CHEKTpoMeTpel M cHeKTpodoTomeTpsl. [IBoliHbIE
MOHOXPOMATOPBHI.

IIpu3ma u npu3MeHHbIe CieKTpajabHble MPUOopskI. 7.1. OOmuMe cBoiicTBa Npu3M. YIIIOBOE yBeIHUEHHE. YIIIoBas U
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10.

11.

nuHelHas aucnepeun. 7.2. Paspemaromas cmocoOHOCTh npusMbl. [lonspusyromiee aeicTBue Mpu3M. ACTUTMaTHU3M
npusM. KpuBusHa n300pakeHUs CHeKTpasibHbIX JUHUHK. 7.3. Cuctemsl npusM. ONTHYECKHE CXEMBI MPHU3MEHHBIX
CHEKTPaJIbHBIX TPUOOPOB.

OOpazoBanne IM(paKkUHOHHOI KapTHHBI B npudope ¢ pemerkoi. 8.1. YmioBoe yBenuyeHue, ynioBas U
TuHeWHas aucnepcud audpakmumonHou pemetku. 8.2, Ceertocwia. Paspemaromas crnocoOHocTs. KpuBuzna
nU300pakeHus crieKTpanbHbIX JuHWA. 8.3. [lomspusyromiee aeiicTBue AUQPPAKIIMOHHBIX pemeTok. 8.4. CBOOOTHBIH
CHEKTpaJIbHbIIl MHTEpBal pemerkud (obnacTe Aucnepcuu). PasneneHue CHEKTPOB Pa3IUYHBIX  MOPSIKOB.
[IpenBapurenbHas MoHOXxpomaruzanus uznydeHus. 8.5. CkpeumuBanue nucrepcuid. 8.6. TexHuka H3roTOBIICHUS
TupakIMOHHBIX pelieTok. HapezanHble nudpakuvoHHble pemeTkd U ux Jaedektol. [omorpaduueckue pemerku.
Pemetkn ¢ oOwemHBIM (hazupoBanueM. 8.7. OnTHueckue cXembl NPHOOPOB C IUIOCKUMH AM(PPAKIMOHHBIMU
peleTkaMu pas3HbIX THUMOB. 8.8. Bormyrele audpakiMOHHBIE pelIeTKH (Hape3aHHble U rojorpaduyeckue).
OcCHOBHBIC CBOWMCTBAa BOTHYTHIX pemieTok. 8.9. THIbI crieKTpaibHBIX MPUOOPOB C BOTHYTHIMH AM(PPAKIMOHHBIMU
pemerkamu. 8.10. Judpakunonnsie ontuyeckue snemeHTsl (JJ03).

HNurepdepenunonnbie cnekTpaiabHbie npubdopbl. 9.1. Unrepdepomerp dadpu-lIlepo (UDII). 9.2. Yrmosas u
nuHeiHas aucnepcuu. 9.3. CBoOOAHBINA cHeKTpanbHBIA HHTepBan (o0macth aucmnepcuu). 9.4. Paspemaromas
CIIOCOOHOCTE. 9.5. YCTpOUCTBO 1 IOCTHUpOBKA HHTEpPepomerpa. 9.6. CrnoxHbI HHTEphEpoMeTp (MYITBTUILICKC). 9.7.
Crnexrpansabie npudopsl ¢ UI1D. 9.8. CkpemmBanue aucnepcun UDII ¢ aucneprupyomumM 371eMEHTOM Jpyroro
tuna. 9.9. CrnocoOb1 perucrparuu uHTepdeporpamm. 9.10. Crerocuna mpubopa ¢ UDII, mo oceemeHHOCTH U
notoky. 9.11. CpaBHeHHE CBETOCHJIBI MPU3MEHHBIX M TU(PPAKIMOHHBIX CIIEKTPOMETPOB U crekTpomerpa Dadpu-
Ilepo.

MonynsiumonHble cnekTpajiabHble npuoopbl. 10.1. dypbe-ciekrpomerp. AnmaparHas ¢ynkuus. OcoOeHHOCTH
pabotel ¢ypse-cnektpomerpa. 10.2. CUCAM - cnekTpomeTp ¢ MHTEPPEPEeHIIMOHHON CEIEKTUBHOM aMIUTUTYIHON
moxymsinvent. 10.3. Pactpossiii cniektpomerp. MOK-untepdepomerp. 10.4. Obnactu npuMeHeHus: 1udpaKkinOHHBIX
U MOJYJISLIMOHHBIX CIEKTPaAIbHBIX PHOOPOB.

CnennanbHble pasienbl. AcTpoHOMU4YecKasi ciekTpockonus. 11.1 Tunel actpoHOMHUYECKHX OOBEKTOB. 3BE3/bI,
JIBOMHBIE U KpaTHbIE CUCTEMBI, 3B€3/IHbIE CKOIUICHHUS, I'a30-TIbLIEBbIE TYMAHHOCTH, MEK3Be3/IHbIe 001aKa, TaJaKTHKH,
KBa3apsbl, Tesna CoTHEYHOW cHCTeMbl, 3Kk30mIaHeTsl. 11.2. XapakTepuCTUKU U3TY4eHUs MPOTSHKEHHBIX M TOYEUHBIX
aCTPOHOMUYECKUX 00beKTOB. EquHuUIBI n3MepeHuil (OTOK, OCBEIIEHHOCTh, 3B€3/1Hasl BEJIMYMHA, YITIOBbIE pa3Mephl).
11.3. XapakTepucTHUKU HU3JydeHuss poHa HOUHOro Heba. OCHOBHbIE KOMIIOHEHTHI M3ITy4eHHs (CHEKTp THIPOKCHUIIA,
JUHAA HWOHOB W aTOMOB, HeNpepbIBHBIA cnekTp). 11.4. AOCOpOLMOHHBIN CHEKTp 3eMHOW armochepbl
(Temmypuyeckuii criektp). OKHa TPO3pavyHOCTH 3eMHOM armocdepsl. 11.5. O0mme XapakTepuCTUKH MPUEMHUKOB
U3Y4YEeHUS AaCTPOHOMHUYECKHUX OOBEKTOB: CHEKTpaJbHAsi YYBCTBUTEIBHOCTh (KpHBas pEakUuH), I[IYMOBBIE
XapaKTepUCTUKH, KBAaHTOBBIM BBIXOH, JAMHAMHUYECKHM auana3zoH. 11.6. Uuciao OIHOBpEMEHHO MEpenaBaeMbIX
sneMeHToB n3o0paxenus. 11.7. IlpocTpancTBeHHOE pa3penieHre MHOTOKaHaJbHOro npueMHuka. 11.8. Bpemenuoe
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12.

13.

14.

15.

paszpelleHue NpueMHHUKa.

Oco0eHHOCTH PperucTpanuu H3JIy4YeHHsl ACTPOHOMUYECKMX 00BHEKTOB NMPHEMHHUKAMH Pa3HbIX THUNOB. 12.1.
®dotoanekTpoHHbId  yMHOXHTENb (DPOVY). Ilpunmun npedictBuss u  TUOBL  12.2.  DJIEKTPOHHO-ONTHYECKHE
npeoOpazoarenu (DOII). Tunsl. 12.3. Dnekrponorpaduyeckas kamepa. 12.4. TeneBusnoHHble MpUeMHUKH. 12.5.
TeneBu3nOHHBIE TNPUEMHHKH cO cueToM (oroHoB. 12.6. Ilpubopel Ha ocHoBe QoronpoBoaumoct. 12.7.
TBepnoTenbHblE MHOTOKAaHAJIbHBIE IPUEMHUKU. 12.8. MUKpOKaHaI0BbIE MJIACTHHBI.

Tunsl acTpOHOMHYECKHUX TesieckomnoB. 13.1. CiekTpocKkonusi acTpOHOMUYECKHX 00beKTOB. Kiaccudukarus padbor
o crekTpagpHOMy paspemenuro. 13.2. ITlepBele crekTpockonuueckue padoTel. llepBbie maru 3Be3aHOM
crekrpockonuu. 13.3. IllupokomenbHOoCcTh M cBeTocwiia crekrporpada. 13.4. MaccoBoe MPOU3BOICTBO
acTpoHOMHUYECKHX criekTpoB. 13.5. [logBecHOM mpu3MeHHbIN crieKTporpad.

Cunekrporpad B HemoaBu:xkHOM ¢okyce Tesneckona. 14.1. Ckanupyronme crnekrpoMerpsl. 14.2. Cnekrpockonus
MPOTSHKEHHBIX 00bEeKTOB. 14.3. MHorooObexkTHas 1ieneBas crekrpockonus. 14.4. CHEKTpPOCKOINHUS M «CBETOBOE
3arpsisHeHHe» arMochepsl 3emiu.

Metonbl CKpellleHHOH IMCIEepCHM B ACTPOHOMHYECKOH cnekTpockonmuu. 15.1. HMepapxusi cnekTpalibHbIX
npuOOpoOB B aCTPOHOMHUU: Mpu3Ma — pemierka — uHTephepomerp. 15.2. [laHOopamHBIE H3MEPEHUS C BBICOKHM
CHEKTpaJIbHbIM paspemieHueM. 15.3. Cnekrtpockonusi Ha OpOUTaIbHBIX aCTPOHOMHMUYECKHX oOcepBaropusix. 15.4.
Metonb! nepBuyHOM 00pabOTKHU M aHaIN3a CIEKTPOB.

HaunmenoBaunue
MPAKTUYECKHUX padoT

Tema 3. [IpueMHUKHN ONTUYECKOTO U3ITYUEHHUS.

Tema 6. OOmiMe cBOWMCTBA CIIEKTPAbHBIX TPHOOPOB.

Tema 8. OOpa3oBanue 1udpakliOHHON KapTHHBI B IPUOOpE C PEIIETKOM.

Tema 12. OcoGE€HHOCTH peTUCTPaLMK U3ITYUYEHUS ACTPOHOMUYECKUX 00OBEKTOB MPUEMHUKAMHU Pa3HbIX TUIIOB.
Tema 14. Cniektporpad B HENOJBUAKHOM (DOKYyCe TEIECKOTa.

DopMBI CAMOCTOSTENBHON
paboThl

AHHOTHPOBaHUE U peepupoBaHNE HAYYHbIX MyOJINKALUi;
BBINIOJTHEHUE UHINBUAYAIbHBIX 3a/1aHUM;
KOHCIIEKTUPOBAaHNE U KOMMEHTHPOBAHUE UCTOYHUKOB;
MOJIFOTOBKA K MPAKTUYECKUM 3aHATHIM;

00paboTKa pe3ynbTaToB HKCHepuMeHTa Ha DBM.

Pe3ynbTaThl 0cBOEHU
JUCIUTUTUHBI

3Harb:

MEPEYUCIICHHYI0 Y4e0HO-METOAMYECKYI0 W HAY4YHYI0 JIUTEepPaTypy, BKJIIOYas OCHOBHBIE padOThl HAyYHOTO
PYKOBOIUTEIS;

OCOOCHHOCTH TIONYyYEHUS! CHEKTPOCKOMUYECKUX JAHHBIX BBICOKOTO W CPEIHEro pa3pelieHuss Ha OCHOBHBIX
COBPEMEHHBIX CIIEKTPOCKOMNYECKHUX TEIECKOMax;

TEXHUYECKHUE XapaKTePUCTUKU OTEYECTBEHHBIX CIIEKTPOrpadoB MPOMBIILIEHHON pa3paboTKy;

MpaBUJjIa UCTIOJb30BaHUS APXUBHBIX JAHHBIX.
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YMeTsb:

— HCIOJB30BAaTh CUCTEMBI 00paboTKu acTpoHoMuueckuX naHHbIX (SIMBAD, MIDAS, IRAF, DECH);

— WCMONb30BaTh rpaduueckuil Marepuan, MOJydaeMbld B pe3ynbTrare oOOpaOOTKM [IaHHBIX, IPU TMOATOTOBKE
nyOJIMKYEeMBIX pe3yJIbTaTOB;

— OCYILIECTBJISITh TOUCK JOMOJHUTENbHON uHpopMauu (OpUTHHAIbHBIE HUCCIICOBAHMS, TEXHUYECKHE OIMUCAHUS
nprOOPOB, HHCTPYKIIMH 10 MCIIOIH30BAHUIO HAOIIOAATEIbHBIX TaHHBIX);

— BBINIOJIHATD OILICHOYHBIE PACUYEThl MPOEKTUPYEMOTO CIIeKTporpada.

Bnaners

— TEXHHWKOH HaOJIIOJICHHUI Ha CIIEKTPAJIbHOM amnmapaType, Co3aHHOM B 1aboparopuu actpocnekrpockonuu CAO PAH;

— MmakeTamMu 00pabOTKH JAaHHBIX, CO3JJaHHBIMU JIJII KOHKPETHBIX CIIEKTPOrpados;

— MEeTOJaMH MPOBEJICHUS IKCIIEPUMEHTOB Ha CTaHIAPTHBIX JIAOOPATOPHBIX CIIEKTporpadax;

— METOJaMH CTaTUCTHUYECKON 00paOOTKM TaHHBIX;

— TMaKeTaMH PEIaKTHUPOBAHUS HAYYHBIX TEKCTOB.

@OpMBI KOHTPOJIA

Texymuii KOHTPOJIb — pa3HOYPOBHEBBIE MHIMBUAYaJIbHBIC 3a/1aHMS, OIIPOC.
MTOroBsIii KOHTPOJIb — UTOTOBBIM 3a4€T 110 JUCLUIIIINHE.

Y4eOHO-MeToIMYecKoe U NH(DOPMAIIMOHHOE 00ECIICYCHHUE JUCIIUILTHHBI

OcHoBHas nUTEepaTypa

13. H.H.Muxenscon. Ontuueckue teneckornsl. Teopust u koncTpykuus. "Hayka", ®M, M., 1976, 512c.

14. JI.I.MakcyroB. AcTpoHoMuuecKkas ontuka. 2-e uza. "Hayka", JI., 1979, 395c.

15. Jlx.MubGepH. OGHapy>KeHHEe U CIIEKTPOMETpUs cllabbIX UCTOUHUKOB cBeTa. "Mup", M., 1979, 304c.

16. M.Dxm, D.Cum, K. Tputton. JlerekTopsl caboro uzmydeHus B actporomun. "Mup", M., 1986, 200c.

17. T".Yokep. ActpoHomuueckue Habmoaenus. "Mup", M., 1990, 351c.

18. N.B.CxokxoB, JI.A.XKypaenes, B.Il.)KypaBneBa. IIpoektupoBanue  AUPPAKIHMOHHBIX  CIEKTPOrpadoB.
"MammnocTtpoenue", M., 1991, 128c.

19. LenaP., Lebrun F. Observatlonal Astrophysics (Astronomy and Astrophysics Library Series), 1998. 512p.

20. B.FO.Tepebmxk. CoBpemenHsie ontuyeckue teneckonsl. ®MJI, "MAUK", 2005, 79c.

21. B.I'. KnoukoBa, B.E. Ilamuyk, M.B. FOmxkun, J[.C. HaconoB. M3MepeHWs JIy4eBBIX CKOPOCTEH Ha 3BE3IHBIX
cuekrporpadax BTA. Actpodus. 6romr., 2008, Tom 63, Ned, c. 410-418.

22. B.E. Ilanuyk, B.I'. Knoukoa, M.B.}IOmkun, 1./[.HaiinenoB. Crektporpad BBICOKOTO pa3penicHus] 6-MEeTPOBOTO
teneckona BTA. Ontuueckwii xkypH., 2009, T.76, Ne2, c.42-55.

23. B.E.ITanuyk, B.I'.KioukoBa, M.B.IOmkun, M.B.fkonoB. CrekTpockonwus 3Be31 B Ha3eMHOM yibTpaduoinere. |
Texnuka HaOmOAeHUH. AcTpodus. Orom., 2009, Tom 64, Ned, ¢.411-420.

24. B.E. TIlamuyk, M.E.CaukoB, M.B.IOmkun, M.B.flkomoB. WHTErpagbHble METOJIbI B aCTPOHOMHYCCKOM
cnekTpockonuu. Actpodus. 6romt., 2010, Tom 65, Nel, c. 78-99.

25. B.E. Ilanuyk, B.JI. AdanaceeB. Actpoknmmumar CeBepHoro Kaskaza - mudsl u peanbHOCTh. AcTpodms. 6rot., 2011,
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TOM 66, Ne2, ¢.253-274.

26. B.E. IManuyk, M.B.}IOmkuH, M.B.SIkomoB. Crekrporpadpl BBICOKOTO pa3pelieHUs ¢ ONTOBOJIOKOHHBIM BXOJIOM.
Actpodus. 6roimi., 2011, Tom 66, Ne3, ¢. 382—-399.

27. V. E. Panchuk, G. A. Chuntonov, I. D. Naidenov, Main stellar spectrograph of the 6-meter telescope. Analysis,
reconstruction, and operation. Astrophysical Bulletin, 2014, Vol. 69, Iss. 3, pp.339-355.

28. B.E. Ilanuyk, B.I'. KioukoBa, M.B. IOmkun. Dmemre crnekrporpad mns 6-metpoBoro teneckoma bTA.
AcTtpoH. k., 2017, 1.94, c.808-.

29. Caiir B.ITanuyka http://astrospectra.narod.ru/

JomnonaurenpHas
nuTeparypa

9. UN.M.Haru6una. Marepdepennns u nudpakius ceera. Mammnaoctpoenue. JI., 1985, 332c¢.

10. B.M.MassiieB. Beeaenue B dkcriepuMeHTANIBHYIO crieKTpockonuio. Hayka, ®M, M., 1979, 478c.

11. A.H.3aiinens. OcHOBBI crieKTpasibHOTO aHanu3a. Hayka, ®M, M., 1965, 322c.

12. U.M.Haru6una, B.K.IIpoko¢pseB. CrnekrpaibHble NMPUOOPH W TeXHHWKA crekrpockonuu. Maml 13. M.-JI.,
271c.

13. B.E. Ilanuyk, B.I'. KinoukoBa, M.B. IOmkun, I'.B.fIkonos, }0.b.Bepruu. TexHuka crieKTponoIsIpuMETPHH 3BE3]] Ha
6-metpoBom Teneckone bTA. |. Cnekrtporpadsl pokycoB Hacmura. M3Bectus By308B, IIpubopoctpoenue, 2016, 1.59,
c.1018-1027.

14. B.E. Ilanuyk, B.I'. KnoukoBa, M.B. IOmkun, I'.B.fIkonos, }0.b.Bepuu. TexHuka cnekTponoasipuMeTpuu 3Be3]] Ha
6-metpoBom Teneckone BTA. Il. Dmemne-ciekrporpadsl nepBuunoro dokyca. M3pectus By30B, [Ipubopocrpoenue,
2017, 1.60, ¢.53-62.

15. B.E. ITanuyk. 40 ner cnekrtpockonuu Bbicokoro paspemieHuss Ha BTA. B ku. «CAO PAH 50 ner. FOGuneiinsbiii
C60pHI/IK» Hwxnuit Apxsi3, 2018, ¢.49-70.

1963,

Pecypcsl
MH(pOPMaIMOHHO-
TEJIEKOMMYHUKAIMOHHOU
cetu «HTEpHET»

Caiit B.ITanuyka http://astrospectra.narod.ru/
— Cetpb Actpomner: http://www.astronet.ru/db/msg/1169494/index.html#Contents
— basa nanHbIX 10 BHeranakTudeckuM oobekTam: http://ned.ipac.caltech.edu/
— Actpodusmnueckas nHdopmarronnas cucrema ADS - https://ui.adsabs.harvard.edu/
— basa nannbix 00bekTOB 3a npeaenamu Coid. c-mbel SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3é3anbiit katamor VIZIER - http://vizier.u-strashg.fr/iviz-bin/VizieR
— Iudposoii 0630p Heda DSS - http://archive.eso.org/dss/dss
— CnoanoBckuit nuposoit HebecHbIN 0030p SDSS - http://www.sdss.org

Nudopmanronnsie
TEXHOJIOTUH,
IpOrpaMMHOE
obecrieyeHue u
MH(OPMAIOHHO

— Cucremsl 00paboTku actporomudeckux qaHHsix SIMBAD, MIDAS, IRAF, DECH.
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CIIPaBOYHBIC CUCTEMbI

MarepuanbHo- — 9JKpaH;

TEXHUYECKOE —  MYJIbTUMEAUNHBIN IPOEKTOP;

o0ecrnieueHue — KOMIIbIOTEP;
— Bbixoa B UuaTteprer u untpaner CAO PAH B naGopaTopHBIX KOpITycax;
— cepBep o011ero AocTymna st 00pabOTKH U XpaHEHHS TaHHBIX;
— TEKCTOBBIE U ANEKTpoHHbIE pecypcebl Hayunoit 6ubnuoreku CAO PAH;
— o0opynoBaHue HAy4YHO-HUCCenoBaTenbckux Jadoparopuit CAO PAH

JAucuunianna MeTobl NAHOPAMHON CHIEKTPOCKOUM

Ne 2.1.10. (D)

TpynoeMkocCTs, 36 (2/3)

qachel (HEJEIH)

OObem 3aHsTHH, Bcero Jlexiumn [IpakTuueckue 3aHATHS CamocTosiTenbHas paboTa

Yackl 36 16 8 12
Copepxanue 1. TlonsaTtue «xy0a gaHHbIX». MIcTOpHS BOSHUKHOBEHUS U Pa3BUTHUS METO/I0B NaHopaMHoH (3D) ciekTpockonuu.
(HOMep TeMbl, 2. HWuTerpanbHO-T0IEBbBIE CIIEKTPOrpadbl C JMH30BBIM PACTPOM.
HanMEHOBaHMe TeMbl Wi | 3. MHTerpanpHO-1I0NeBbIe CIEKTPOrpadbl ¢ BOJIOKOHHBIM BXOJIOM.
paznena) 4. KomOunupoBaHHble cucteMmbl.  Pesarenun wuzoOpaxkenus (chaiicepsl). Cnexrtporpagp MPFS B CAO PAH.
[lepcnexTHBHBIE CIIEKTPOTPadbl HOBOTO TTOKOJICHHUS.
5. 3D cnekTpockomnus co ckaHupyromuM uareppepomerpom Padpu-Ilepo. [lepenactpauBaemblie GUIABTPHI.
6. Mertonsl aHaM3a COOPAaHHBIX «KYOOB JaHHBIX).

HanmenoBanue
MIPaKTUYECKHUX paboT

— Tema 4. KomOuHupoBaHHble cucTeMbl. Pe3atenu nzobpaxenus (cnaiicepsr). Cnextporpap MPFS 8 CAO PAH.
[TepcriekTHBHBIE CIEKTPOrpadbl HOBOTO MOKOJIEHHUS.

— Tewma 5. 3D cnektpockomnus co ckanupyroummM nateppepomerpom @adpu-Ilepo. IlepenacrpanBaemblie GUIBTPHI.

— Tewma 6. MeTtoapl aHann3a cCOOpaHHBIX «KYOOB TaHHBIX).

DopMBI CAMOCTOSTEIBHOM
paboThI

— aHHOTUpPOBaHME U pedepupoBaHUe HAYUHBIX MyOJINKALINH;
— BBINIOJIHEHNE UHAUBUIYaJIbHBIX 3aJJaHU;

— KOHCIIEKTMPOBaHHE U KOMMEHTHPOBAaHUE UCTOUHUKOB;

— TOATrOTOBKA K MPAaKTHUYECKUM 3aHSTUSM;

— 00paboTKa pe3yabTaToB dKcrepuMeHTa Ha DBM.
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Pe3ynbTaTel oOcBOEHUS
UCHUTILIUHEI

3HaThb:

— COBpPEMCHHBIC TEXHOJIOTUU MOy4eHUsT HAaOII0JaTeNIbHBIX JAHHBIX METOIaMU TAHOPAMHOW CIIEKTPOCKOIHUY;

— ¢opmatsl IPEACTABICHHS TaHHBIX 3D CIIEKTPOCKOINH;

— OCHOBHBI€ ITPUHIUIIBI U AJITOPUTMBI IEPBUYHON PEAYKIIMH TaHHbIX 3D crekTpockonuu;

— cnocoOsI ananu3a 3D crekTpoB B ontuueckoM u ommkHeMm MK auanazonax.

VYMmeTh:

— BBIOWpATh THN TAaHOPAMHOTO crekTporpada, HamOojee 3(H(PEKTUBHO MOAXOIAMIETO IS PEIICHHUs] TOCTABJICHHON
acTpodu3HUECKOH 3a1a4u;

— WCHOJIB30BaTh JOCTYHHbIE B VHTEpHET apXuBbl HAOMIOAATCIBHBIX JAHHBIX IAHOPAMHOW CIEKTPOCKONHUHU JJIS
BBITIOJIHEHHS UCCIIEIOBAHUS MPOTSHKEHHBIX ACTPOHOMUYECKUX OOBEKTOB;

— BBINIOJIHATH 00pabOTKY U aHaIM3 AaHHBIX 3D CIeKTpOCKOuu.

Bmagets

— HaBBIKAMHU B MEPBUYHOMN PEAYKIMH JAHHBIX TAHOPAMHOM CIIEKTPOCKOIHH;

— METOJMKaMU aHajJu3a KyOoB JaHHBIX B onTH4yeckom u OnmxHeM UK nuanazone.

DopMBbI KOHTPOJIS

Texymuii KOHTPOJIb — Pa3HOYPOBHEBBIE UHIMBUAyaJIbHBIE 3a/1aHUS, OIIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4€T MO JUCHUILIMHE.

y‘le6HO-MeTOI[I/IquKOC n I/IH(I)OpMaL[I/IOHHOC obecrieueHue JAUCHUITIIMHBI

OcHoBHast TuTeparypa

1. «3D Spectroscopy in Astronomy» eds. E. Mediavilla, S. Arribas, M. Roth, J. Cepa-Nogue, and F. Sanchez, Cambridge
University Press, 2009

2. «Science perspectives for 3D spectroscopy», eds M. Kissler-Patig, J.R. Walsh, M.M. Roth, ESO Astrophysics
symposia, Springer-Verlag Berlin Heidelberg, 2007

3. «O6pabotka [13C-nabmronennii co ckanupyromum uaTeppepomerpom Padpu-Ilepo» Moucees A.B., mpenpuat CAO
PAH, N 166, 2002

4. «OG6paborka II3C-nabmionenunii co ckanupyromuM uHTeppepomerpom Dabpu-Ilepo. II. [lomonuurenbHbIE
npouenyps», Moucees A.B., Eropos O.B., Actpodusuueckuii bronnerens, T. 63, ¢. 193, 2008

JomnonaurenpHas
nuTeparypa

1. «Tridimensional Optical Spectroscopic Methods in Astrophysics» ASP Conference Series, Volume 71. Editor(s), G.
Comte, M. Marcelin; Publisher, Astronomical Society of the Pacific, San Francisco, California, 1995.

2. «CTpyKTypa ¥ 2BOJIIONHS TaJaKTHK 110 HAOIIOJCHUSM HX BHYTPEHHEH KUHeMaTukm», MouceeB A.B., nuccepranus Ha
COMCKaHue CTEIEHU JIOKTOpa ¢bu3.-mart. HayK, CAO PAH, 2012
http://www.sao.ru/hg/moisav/moisav/Manuscript2_compact.pdf

3. Mediavilla E. et al. (eds)., «3D Spectroscopy in Astronomy», Cambridge University Press: 2010 (rmaBa 3 qoctymnHa B
arXiv:0910.0167)

4. Tlumorun, JI.C., «loHM30BaHHBI} ra3 B raJakTUKaX: (pU3HUECKOE COCTOSHIE U XUMUYECKHH cocTaBy, 2013

5. MomuceeB A.B., «Ckaaupytomuii uaTepdepomerp Padbpu-Ilepo na 6-m Teneckone CAO PAH», Actpodusnueckuit
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http://www.sao.ru/hq/moisav/moisav/Manuscript2_compact.pdf

oromterens, 2021, 76, 380 https://www.sao.ru/Doc-k8/Science/Public/Bulletin/Vol76/N3/ASPB380.pdf

Pecypcnl
MH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHON
cetu «MHTEpHET»

Integral Field Spectroscopy Wiki: http://ifs.wikidot.com/

The Calar Alto Legacy Integral Field Area Survey (CALIFA): http://califa.caha.es/

ULySS (University of Lyon Spectroscopic analysis Software): http://ulyss.univ-lyonl.fr/
The SAURON (Spectrographic Areal Unit for Research on Optical Nebulae) project website:
http://www.strw.leidenuniv.nl/sauron/

Cetb Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

basa manHbIX 1m0 BHeramaktuueckuM oobekram: http://ned.ipac.caltech.edu/
Actpodusundeckas napopmarmonnas cucrema ADS - https://ui.adsabs.harvard.edu/

ba3za manHbIX 00BeKTOB 3a npeaenamu Coun. c-mbl SIMBAD http://simbad.u-strashg.fr/simbad/
3pe3anblii katanor VIZIER - http://vizier.u-strashg.fr/iviz-bin/VizieR

[udposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

CrnoanoBckuii 1udpoBoii HebecHbIi 0030p SDSS - http://www.sdss.org

WNudopmannoHHbie ULySS (University of Lyon Spectroscopic analysis Software) nporpamMuoe obecrieueHue s aHaIH3a
TEXHOJIOTHH, ACTPOHOMHYCCKUX JTaHHBIX.

POrpaMMHOE

obecrieyeHne u

MH(POPMALIMOHHO

CIIPaBOYHBIEC CHCTEMBI

MarepuansHo- JKpaH;

TEXHUYECKOE MYJIbTUMEANMHBIN IIPOEKTOD;

obecrieueHue KOMITIBIOTED;

Bbixoa B MHTepHet u untpaner CAO PAH B naGopaTopHbIX KopIiycax;
cepBep o011ero JocTymna A1 00paboTKU U XpaHEeHHUs JaHHBIX;
TEKCTOBBIE U 3JIEKTpOHHbIE pecypchl Hayunoit Oubnuorexku CAO PAH;
o0opyoBaHNEe HayYHO-UCCIenoBaTeNnbckux gadopatopuit CAO PAH.
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http://ulyss.univ-lyon1.fr/
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http://www.astronet.ru/db/msg/1169494/index.html#Contents
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Jucuuniaunna

HabaronaresnbHble NPOSIBJIEHUS PEJIITUHBUCTCKUX 00bEKTOB B ONITHYECKOM JIMANIa30He

No 2.1.11. (D)

TpynoeMKOoCTb, 36 (2/3)

4achl (HEJENN)

O0beM 3aHATHH, Bcero Jlexnuu [IpakTrueckue 3aHsATUs CamocrosiTenpHas padbora
4achl 36 18 6 12

Coneprxanue 1. OObBeKTH:

(HOMED TEMBI,
HaMMEHOBAHHE TEMbI HIIH
paszena)

— DBOJIIONMS MAaCCUBHBIX 3B€3]1 1 00pa30BaHUE YEPHBIX JBIP U HEUTPOHHBIX 3BE3I.
— MarHuTHbl€ 10JI PEIATUBUCTCKUX 00BEKTOB.

— DBOJIIOLMS PENSITUBUCTCKUX OOBEKTOB.

2. MexaHu3Mbl U3TY4YEHUS PEIATUBUCTCKUX OOBEKTOB:

— Tpancdhopmanus SHEPTUN B PEIATUBUCTCKUX 00bEKTaX. AKKPEIHS U IKEKITHSI.
— YckopeHHe U U3JIyuyeHHe PeNSITUBUCTCKUX YaCTHUL] B PEJIATUBUCTCKUX O0BEKTaX.
— IlepeMeHHOCTb U3ITyYEHUS PEIATUBUCTCKUX OOBEKTOB.

3. Merozp! HcciaeJ0BaHUS PENIITUBUCTCKUX OOBEKTOB B ONITUYECKOM JIMaNa30He:
— Tunel aCTpPOHOMMYECKUX HCTOYHUKOB.

— JlerekTopsl JUI U3y4EHUsI PENIATUBUCTCKUX OOBEKTOB.

— MeTozpl HccIeI0BaHUs PEISTUBUCTCKUX 00BEKTOB B ONTHYECKOM JHAIIA30HE.

HanmenoBanue
MIPaKTUYECKUX paboT

— Paznen 1. OO6beKTHI.
Tema 3. DBosoLMs PENATUBUCTCKUX O0BEKTOB.

— Paznen 2. MexaHU3MBbl U3Ty4eHUS PEIATUBUCTCKUX OOBEKTOB.
Tema 3. IlepeMeHHOCTb U3ITyYEHUS PETSATUBUCTCKUX OOBEKTOB.

— Paznen 3. Metonbl nccieoBaHus peNIITUBUCTCKUX OOBEKTOB B ONTUYECKOM JIHANa30He.
Tewma 3. Mertonb! Hcciie0BaHUs PENITUBUCTCKUX OOBEKTOB B ONTHYECKOM JHANa30He.

@OpMBI CaMOCTOATEIBHON
paboThI

— QaHHOTUpPOBaHUE U pedepupoBaHUE HAYUHbIX TyOIHMKaLUH;
—  BBINOJIHEHUE UHMBUIyaJIbHBIX 33JJaHUI;

— KOHCIIEKTHMpPOBaHHE U KOMMEHTHPOBAaHNE UCTOYHUKOB;

— TMOJATOTOBKA K MPAKTHYECKUM 3aHATHUSM;

— 00paboTKa pe3yJbTaToOB IKCIepuMeHTa Ha DBM.

PCBYJ'H:TaTBI OCBOCHU:
JUCHHUITIINHBI

3Harh:

— XapaKTCPUCTUKHU PA3JIMYHBIX TUIIOB PEIATHBUCTCKUX 00BEKTOB M OCOOCHHOCTH HX POXIACHUA U OBOJIFOIINH,

— ACTaJIK NpOoUcCCOB B3aUMOJCHUCTBUS BEIISCTBA C PEIITUBUCTCKUMUA 00BbEKTaMH Pa3HbIX TUIIOB,

— 0CO0EHHOCTH MEXaHHU3MOB rCHEpalr ONTUYCCKOI'0 U3JIYIYCHHA B OKPECTHOCTAX PEIIATUBUCTCKUX O6T)eKTOB;

66




— COBPEMCHHBIC TCEXHOJIOTHU IIOJYUCHUA Ha6J'II-OI[aTeJ'IBHBIX JaHHBIX O PCIATUBHCTCKUX 00BEKTaxX B ONTHYECKOM

JAaIa3oHe;

— METOJIbl TEOPETUYECKOTO aHaIu3a HaOII0ICHUH.
VYmMmeTn:

HCIIOJBb30BaTh METOJHUKHN aHAJIN3a JaHHBIX Ha6J'IIOI[€HHﬁ;

— HCIOJH30BaTh BCEMHUPHBIC OaHKW MH(GOPMAITUH TIPU TIPOBEIACHUH UCCIICIOBAHUH,

— KOPPEKTHO MPOBOAUTH aCTPODU3UIECCKYIO0 HHTEPIPETALUIO PE3YJIbTaTOB HAOIIOICHUH;

— OmpeneisaTh PU3NIECKUE XapaKTEPUCTUKU BEIISCTBA U TOJIS IO pe3yabTaTaM HaOIIOICHUN.
Bnanets

— HaBBIKAMH OTHMCAHHS (PHU3UIECKHUX MPOIECCOB B IKCTPEMAIILHBIX ITPABUTAIIMOHHBIX TOJISX;

MCTOAMKAaMU aHaJIn3a JaHHBIX Ha6JIIO,Z[CHPlﬁ B OIITHYCCKOM AHAIIa30HEC,

— OCHOBHBIMHU MECTOJaMH CTATUCTHYCCKOI'O aHaJIn3a aCTp0HOMI/I‘-IeCKOf/'I I/IH(i)OpMaLII/II/I.

DopMBI KOHTPOJIS

Texymuii KOHTPOJIb — Pa3HOYPOBHEBBIE UHIUBUAyalIbHBIE 3a/1aHMUS, OIIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4Y€T MO JUCHUILIMHE.

y‘le6HO-MeTOI[I/IquKOC n I/IH(I)OpMaL[I/IOHHOC obecrieueHue JAUCHUITIIMHBI

OcHoBHast TuTeparypa

1.

N

3enppoBuuy  S1.b. uw  HosuxoB W.J[., Teopus tarorenuss u »sBomouus 3Be3n, M.: Hayka, 1971
(http://alexandr4784.narod.ru/zn_1.htm)

Jlaitman A., Ilpecc B., Ilpaiic P., Trokonscku C., COOpHUK 3a7a4 IO TEOPUU OTHOCUTEIBLHOCTH W TpaBUTALNH, M:
Mup, 1979 (http://www.tnu.in.ua/study/books.php?do=file&id=2550)

beckun B.C., I'paButanus u acrpodusuka, M.: ®uzmariaut, 2009

®optoB B.E., DxcTpeManbHbIie COCTOSIHUS BelllecTBa, yueOH. mocobue, M.: duzmariut, 2009

Yepnuit A.H., PenstuBucrckas ¢usuka kocMoca, M: Hayunsiit mup, 2010

bepesun B.A., CmuproB A.JI. O 4epHBIX AbIpax U 3aMacCKMPOBaHHBIX YE€PHBIX JbIpax, Mockaa, 2008

Hosuxos U. /1., ®ponos B.I1. ®usuka yepusix npip, M. Hayka, 1986

JlononmauTensHas
nuTeparypa

whPRPINo Ok W

Jlunynos B.M., Actpodusuka HeliTpoHHBIX 3Be311, M.: Hayka, 1987 (http://alexandr4784.narod.ru/lipunov.htm)
[Tammupo C.JI., Terokonbcku C.A. UepHble bIpbI, O€IbIe KapIUKH U HEUTPOHHBIE 3Be3/b, T.1, 2, Mup, 1985
I"abeep C., Iperopuyc @. MasneHnbkas KHUTa 0 YepHBIX Jiplpax, Cno, [Turep, 2019

Pecypcsr
MH(pOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU
cetu «HTEpHET»

Cetb Actpomnert: http://www.astronet.ru/db/msg/1169494/index.html#Contents

basa nanHBIX 10 BHeranakTudeckuM oobekTam: http://ned.ipac.caltech.edu/

Actpodusndeckas napopmarmonnas cuctema ADS - https://ui.adsabs.harvard.edu/

baza nanHbIx 00bekTOB 3a npenenamu CoiH. c-mbl SIMBAD http://simbad.u-strasbg.fr/simbad/
3Be3nnbiit karanor VIZIER - http://vizier.u-strashg.fr/iviz-bin/VizieR

[{udporoii 0630p HeOa DSS - http://archive.eso.org/dss/dss

CnoanoBckwii 1udpoBoii HebecHbIi 00630p SDSS - http://www.sdss.org
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Nudopmanronusie

TEXHOJIOTHH,

MpOrpaMMHOE — Kowmmnekc nporpamm skcniepumenta MAHU .

obecrieyeHue u — Caiir cucrembl Muan-MeraTOPTOPA http://mmt.favor2.info/

HH(pOPMAITMOHHO

CIIPaBOYHbBIE CUCTEMBbI

MarepuanbHo- — 9JKpaH;

TEXHUYECKOE —  MYJIbTUMEAUNHBIN IPOEKTOP;

o0ecrnieueHue — KOMIIbIOTEP;
— Bbixox B UuaTteprer u untpaner CAO PAH B nabopaTopHBIX KOpITycax;
— cepBep o0111ero AocTymna st 00pabOTKH U XpaHEHHS TaHHBIX;
— TEKCTOBBIE U 3JIEKTpOHHBIE pecypcbl Hayunoii 6ubmmoreku CAO PAH,;
— o0opyaoBaHHe Hay4dHO-HcchenoBarenbckux naboparopuit CAO PAH

Jucuuninzaa OnTnyeckue HadIIaTEJbHbIE METObI B acTpOodu3nke

Ne 2.1.12. (D)

TpynoeMkocCTs, 108 (2)

qachl (HeJeNn)

O0beM 3aHATHH, Bcero Jlexumn [IpakTuueckue 3aHATHS CamocTosTenbHas paboTa

qacChbl

108 20 50 38

Coneprxanue

(HOMED TEMBI,
HAaMEHOBAHHE TEMBbI HJTH
pazznena)

1. Bsenenue. lllkana 3Be3aHBIX BeMWYWH. [71a3 Kak ONTHYECKUH HMHCTPYMEHT. [J1la30MepHBIC OLIEHKU OJecKa 3BE3.
OnTHyeckue TeaeCKOIbI
2. MWcropuueckuii 0630p mpueMHUKOB m3nydeHus. CoBpeMeHHoe cocrostaue. [Ipuemunku, nucnonbszyembie B CAO PAH
3. OcHoBbl poTomerpun. PoTomMeTprueckue cucteMbl. DoTOMETpbI
4. OcHoBbl cnekrpockonuu. [lpuaMeHHble, nudpakUUOHHBIE W KOMOMHHMPOBAHHBIE CHEKTPOrpadsbl.
CIeKTpocKonus. Duiesuie-cnekrporpadsl. bazossie noHATHS Pypbe-CHEKTPOCKOINH
CnekrpodoromeTpust
OCHOBBI OJSAPUMETPHUH, LIUPOKOIIOIOCHAS TOSIPUMETPHSL, CIIEKTPOTIONIIPUMETPHUS
WuTepdepomerpruueckue METO/IbI, METOAbI aIalITUBHOM ONTUKU
BBenenue B cucteMy NpoeKTUpOBaHus ontudeckux cucreM ZEMAX
Brenenue B cuctemMy peayKIuu U aHAJIN3a JaHHBIX acTpodusnueckux Habmonennit MIDAS
10 BBeznenue B cucteMy peAyKIUHU U aHAJIM3a JaHHBIX acTpodusndyeckux Habmonenuit IRAF
11. BBeneHue B cUCTEMY aHaJIM3a CIIEKTPAIbHBIX JaHHBIX acTpodu3ndeckux Hadbmoaennii DECH. 3akmiouenue

Desnie-

© oo
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HaumenoBanue
MPAKTUYECKUX paboT

Tewma.3. OcHOBBI (hOTOMETPUH

Tema 4. OCHOBBI CIIEKTPOCKOIHNH

Tema 5. CnextpodoTomMeTpus

Tema 6. OCHOBBI IOJSIPUMETPUH.

Tema.8. BBeneHue B cuctemMy NpoeKTUPOBaHUS onTHYECKUX cucteM ZEMAX

Tema.9: BBenenue B cucteMy peAyKIIMK U aHAJIM3a JaHHBIX acTpodusndeckux Habmoaeanit MIDAS

Tema.10: Benenue B cucteMy pelyKIIMKM M aHAJIM3a TaHHBIX acTpodusndeckux Hadmoaenuid IRAF

Tema 11. BBenenue B cucreMy aHajln3a CIEKTPAIBHBIX TaHHBIX acTpodusnueckux Habmoaenuit DECH. 3akirouenue.

DopMBbI CAMOCTOSITEILHOM
paboThI

AHHOTHPOBaHUE U pedepupoBaHre HAYUHBIX MYOJIUKAIIHIA;
BBITIOJIHCHUE UHIUBUIYaJIbHBIX 33/1aHHM;
KOHCIIEKTUPOBAHUE U KOMMEHTUPOBAHUE UCTOUYHUKOB;
MOATOTOBKA K MPAKTUYECKUM 3aHITHIM;

00paboTKa pe3yabTaToB SKcrepuMenTa Ha OBM.

Pe3ynbTaThl OCBOEHUA
JUCIUILTAHBI

3Harb:

COBpPEMEHHBIE METO/IbI MOTYYeHHSI acTPO(YU3NUECKIX HAOIIOIaTEIbHBIX JAHHBIX B ONTHYECKOM JHMAIa30He;

METOMBI PEAYKIIUHN U aHAJTN3a JTaHHBIX HAOIOICHUN;

ONTUYECKUE CXEMBbl HHCTPYMEHTOB, C TIOMOIIBbIO KOTOPBIX MPOBOASATCS acTpopu3ndeckue HabIOIeHUS B ONTHYECKOM
Juana3oHe U 0a30Bble IPUHLIUIIBI UX POEKTUPOBAHUS.

YMmeTn:

AHAJIM3UPOBATE U MPOCKTUPOBATh NJICATIbHBIC OIITHYCCKUEC CXEMbI aCTpoq)I/IL’.I/ILIGCKI/IX HHCTPYMCHTOB;
HCIIOJIB30BAaTh MCTOJAUKH PCAYKIIMNA U aHAJIN34a Ha6J'II-O,Z[aTeJ'IBHBIX JaHHBIX.

Bnanets

0a30BBIMU HaBBIKAMH MPOSKTUPOBAHUS UICATHHBIX ONTHYECKUX CXEM acTpPO(U3UUECKUX MPUOOPOB);

HaBbIKAMHW WCITIOJIB30BAHUA COBpeMeHHOFO KOMHBIOTepHOFO I/IHCTPYMGHTapI/Iﬂ 1A pa6OTI)I C aCTpOHOMI/I‘IeCKI/IMI/I
HaOJII0IaTENLHBIMU JaHHBIMU;

METO/I0JIOTHEN PEAYKIIMHU U aHaIM3a HAOJII01aTeNbHBIX TAHHBIX.

cDOpM]E;I KOHTPOJIA

Tekylunii KOHTPOJIb — Pa3HOYPOBHEBBIE MHANBUAYAJIBHBIE 3aJaHUsI, OIPOC.
HTOroBbIii KOHTPOJIb — UTOTOBBIN 3a4€T MO JUCHUILIMHE.

Y4eOHo-MeToanuecKoe U HH(HOpMAIIMOHHOE 00eCTIeYeHHEe JUCIUILTHHBI

OcHoBHas auTepaTypa

1

2.
3.
4.
S.

Maprteinos /1.41., Kypc npaktuueckoit actpodpusuku, M.: Hayka, 1977
Yoxkep I'., ActpoHomuueckue Habmonenus, M.: Mup, 1990
Jlanacoepr, I.C., Ontuka, M.: M.: DU3MATIIUT, 2003

MarseeB A.H., Onrtuka, M.: Beicir. mik., 1985

Cypmun B.T'., He60 u teneckon, M.: DU3MATIIUT, 2017
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Pecypcsl
MH(OPMAaLIOHHO-
TEJIEKOMMYHUKAIMOHHOU
cetu «MHTEpHET»

— PykoBozactso mosb3oBateast MIDAS (tom A): http://www.eso.org/sci/software/esomidas//doc/user/98NOV/vola/

— PyxoBoactBo monb3oBatens MIDAS (tom B): http://www.eso.org/sci/software/esomidas//doc/user/98NOV/volb/

— PykoBozactso nmosb3oBatens IRAF: http://iraf.noao.edu/docs/spectra.html

— PyxoBoactso nonws3oBarens IRAF mo 06padoTke siesie-CreKTpoB:
http://astro.ins.urfu.ru/sites/default/filesVEshelle_manual_1.0.pdf

— PyxoBoactBo nmonb3oBatenss ZEMAX: http://optdesign.narod.ru/zemax/zemax_rus.pdf

— O3CII - ocHoBHoii 3Be3aHbIH criekTporpad ¢ [13C B pokyce Hacmut-2 http://www.sao.ru/hg/lizm/mss/ru/

— HOC - smemne-cniekTpoMeTp Bbicokoro paspemienus ¢ [13C B pokyce Haecmut-2 http://www.sao.ru/hg/ssl/NES.htmi

— SCORPIO - MHOTOpEXUMHBIN (POKATBHBINA PEAYKTOP MEPBUUHOTO (hOKyca
http://www.sao.ru/hg/Isfvo/devices/scorpio/scorpio.htm

— SCORPIO-2 - yruBepcanbHblii ciekrporpad B nepsuunom doxyce http://www.sao.ru/hg/lsfvo/devices/scorpio-
2/index_rus.html

— MPPP - MHOTOIBETHBIH TAHOPaMHBIN (HOTOMETP-TIOISIPHUMETP C BEICOKHMM BPEMEHHBIM pa3pelieHHeM B IIEPBUYHOM
doxkyce http://www.sao.ru/hg/ra/instruments/MPPP/index_rus.html
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— Certb Actpomnert: http://www.astronet.ru/db/msg/1169494/index.html#Contents

— basa nanHbIX 10 BHeranakTudeckum oobekTam: http://ned.ipac.caltech.edu/

— Actpodusuueckas uHpopmaimonnas cuctema ADS - https://ui.adsabs.harvard.edu/

— ba3a nannbix 00bekTOB 3a npeaenamu Counn. c-mbl SIMBAD http://simbad.u-strashg.fr/simbad/
— 3se3anbiii karanor VIZIER - http://vizier.u-strasbg.fr/viz-bin/VizieR

— Hudposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

— CnoanoBckuii nupoBoit HebecHbI 0030p SDSS - http://www.sdss.org

WNudopmarmoHHsie — Cucrema 00paboTky nzo0paxenuii n ananm3sa nanaeix MIDAS http://www.eso.org/sci/software/esomidas/
TEXHOJIOTHH, — Cucrema 00paboTKH U aHa m3a actpodusndeckux nanubix IRAF http://iraf.noao.edu/
IPOrpaMMHOE — Tlporpamma ajist MOJCTUPOBAHUS, aHATM3a U TPOCKTUPOBAHUS ONTHYECKUX crcTeM Zemax http://www.zemax.com/
oOecrieyeHue u — Cucrema 00paboTKH 1 aHanu3a actpodusndeckux ganasix DECH: http://www.gazinur.com/Download.html
MH(POPMALIMOHHO
CIPAaBOYHbBIE CHCTEMBbI
MarepuanbHo- — DKpaH;
TEXHUYECKOE —  MYJIbTUMEIUNUHBIN IPOEKTOD;
obecrnieueHue — KOMITBIOTED;
— Bbixon B uTepuet u untpaner CAO PAH B nabopatopHbIX Kopmycax;
— cepBep 0011ero aocTyna s 00padOTKU U XpaHEHUsI IaHHbIX;
— TEKCTOBBIE U 3JIEKTpOoHHbIE pecypchl HayuHoit 6ubnuoreku CAO PAH;
— o0opynoBaHue Hay4YHO-UccenoBarenbckux gadoparopuit CAO PAH
JAucuuiuinaa OpouTanbHble cTpaTOCEepHbIC ACTPOHOMHYECKHE CIeKTporpagdml
Ne 2.1.13. (D)
TpynoeMKocCTs, 36 (2/3)
4achl (HEJIENN)
OO0nem 3aHTHH, Bcero Jlekuun ITpakTHyeckue 3aHATUS CamocrosTenbHas pabora
YaCkl 36 30 4 2
Coneprxanue 1. MpeumyuecTBa opouTaabHON cnekTpockonuu. JJoctynHocts YO u MK — auanazonoB. Huskue TpeboBaHus K

(HOMEp TEMBI,
HAaMEHOBAHHE TEMbI UJIH
pasnena)

UPOKoNIeIbHOCTH. BeemorogHocTh. J[oCcTynmHOCTE 00BEKTOB C JIFOOBIMU KOOpAWHATAMU. J[JIUTEIhHBIE SKCIIO3HITNI
(me Bcerga). Beicokoe yrmoBoe paspemieHue. [lpuBnedeHne BBICOKMX TexXHONOTUH. Temmn aHamM3a JaHHBIX.
[Iybmuunocts mporiecca. Hemocrarkum opoOMTAJBHONW CHEKTPOCKONMUM. YCIOBHS pa3pabOTKU — ammapaTyphl.
HeB03MOKHOCTh Ha3€MHBIX UCIIBITAHUHN B aJIeKBaTHBIX yCIOBUSIX. OCOOBIEe YCIOBUS dKCITyaTaluu nmpudopa. Beicokas
cTouMocCTh (peructpupyemoro (orona). KopoTkoe (1Mo CpaBHEHHIO C Ha3eMHBIMH TEJIECKOTIAMH) BpeMs KU3HH.
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Bricokuil Temn anHanuza JaHHBIX. Beicokue TpeOoBaHUS K YpOBHIO SKCIUTyaTaluu. Beicokas creneHb mMyOIM4HOCTH
nporecca.

PakerHas cnektpockonusi B Y®-auana3zone. Crnexrpodoromerpbl Ha paketax Aerobee, 1960-1965. R=57-1500.
CriexTpockomus ¢ seKTpoHorpaduueckort perucrpanueit, Aerobee, 1967. R=300-500.

1984 - 40cm Teneckon Ha pakere, smemie cnekrporpad, R=60000, MAMA (MyJbTHAHOIHBIH MHKPOKaHATbHBIA

MaccuB 24x1024 351eMEHTOB), perucTpanus 10 7 COCEAHUX MOPSIKOB.

IMAPS, 1985, 6e3 nuTaromeld ONTHKH, SIIEIIe CreKTporpad, ABE MOBEpPXHOCTH, dddexkTuBHas miomanb 250cm2,

R=130000, SOTII+II3C (320x256 31eMEHTOB).

. Oo6cepBaropusi OAO-2. 1968. JIBa ciekrpoMeTrpa 3hHEKTUBHOHN TUIOMAABI0 10 265¢M2, CKAaHUPOBAHUE TIOCKHUMH
pemrerkamu, R=15-150, 1000-2000AA u 2000-4000AA. Cnektpockonusi ¢ apocraroB 1972, UCL+QUB, Bricora

40 kM. Crabunuzanusi BTopudHbIMU 3epKanamu. 2740-2870A A, R=27000, auccektop u ¢oto.

Cnyrauk TD-1. TpexxananbHblii cnekrpodoromerp. Ilepememnienue 3Be3abl B 1oJ€ 3peHUs (Yepe3 Mmosie
cnektpodoromerpa u ¢GoToMeTpa) MPUBOAUT K MEPEMEIICHUIO CleKTpa nomnepek meneil. O630p U CkaHHpPOBaHUE
BpaieHueM annapara. 1350-2550A A, R=100.

. Oocepsaropuss OAO-3. Copernicus (1972-1981), 80cM TenecKkon, BCTPOCHHBIA CKAHUPYIOUIMHA CHEKTPOMETP

[Mamena-Pynre, R=30000, 710-3275AA, 4 ®3Y. OPUOH-2 KA Coro3-13, (1973). MenuckoBblii kaccerpen D=22cwm,
F=1wm, 4-rpanycnas npuzma, R=250-100, 2000-800A, dotomnenka. Karanor Y®-cnekrpoB 900 cnabpix (10 m=13)
3BE31.

Cnytauk IUE. 1978-1996, 45cm Teneckomn, smemie cnekrpomerp, R=10000, 1150-3200AA . /Isa SEC-BuaukoHa.
ITpumeps! n300paXkeHNH CIEKTPOB BBICOKOTO U HU3KOTO paspemieHus. Apxus. Oocepsaropuss ACTPOH. 1983-1992,
80cM Teneckon «Crnrkay, CKAHUPYIOIUK poyiaHa0Bckui criekrpomeTp, R=7000, 4 ®2Y. WUPPE 1990, 1995
. Tomnapnosckuii cnektporpadp GHRS HST. 1990-1997, aneptypst LSA (21) u SSA (0.251), 1Ba kOMIIJIeKTa ONTUKH

Ha JBa muamnasona, R=2000, 25000, 80000. 1050-3300AA . 2 Digicon’a, 512 kananos. Cnektporpadg STIS HST.
1997-2004, R=50, 500-1000, 5000-10000, 23000-35000, 105000. MAMA - 1150-3100AA, CCD -3050-10000AA.
Cunekrtporpag COS HST.

IkcnepumedT HUT. ASTRO, Columbia, 1990 (8 cyrtok), 1995 (14 cyrtok). Bmecte ¢ skcnepumentamu UIT u
WUPPE. D=90cm. PoymannoBckuii cnexrpomerp, 600mTp/mm, 825-1850AA, R=400. CnyTHMK 3KCTPeMAaIbHOI0
yasTpaduosera EUVE. 1992-2001, 70-760A, R=275, yacTe amepTypbl Ul CIEKTPOCKONUHU. IKCHEPHUMEHT
ORFEUS. [Ise muccum, 1993 (5 cyrok) u 1996 (14 cyrok). Ilnarpopma ORFEUS-SPAS na KA Columbia. IMAPS.
Ipuemuuku MCP+WSA. MCP —6onbimoe gncio Tpyook u3 cnabo MpoBOASIIEro cTekia, Kodh(UIIMEeHT BTOpUIHON
ANEKTPOHHOU 3muccun >1. CHIDKEHUE IIYMOB MPU YBEJIMYEHUM ycuiieHUs. CodeTaHue C KIMHO-TIOJIOCHBIM aHOJO0M
(WSA) — koaupoBKa Ha BBIXOIC.

. Ixcnepument TUES. 1993, 1996, 1M F:2.4 teneckon, R=10000 c aneprypoii 10 yri.cek., 900-1400A A, nmprueMHHUK

MCP-WSA, 40x40mm. Oxcnepument BEFS. 1993, 1996, D=Iwm, F:2.4, poymangoBckuii cnextpomerp, 4
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TOpOUJaJIbHbIE PEIIECTKH, OJHOBpEMEHHas peructpamus B 4-x nogguanazonax, 390-1200AA, R=7000. JIBa
npuemHrka MCP. CerMeHTUpOBaHUE arlepTyphI.

10. CnyrHuk najexoro yiasTpagmosnera FUSE. 1999, 905-1187AA, R=30000. Cnyrauk GALEX. 2003, D=0.5cwm,
1344-2831AA, R=300-80, nepsast rpusma st FUV u UV auana3oHoB, MepBbIi AMXPOUYHBINA JIEIUTENb TUATa30HOB,
npueMHuku — MCP nuameTpom 65MM.

11. CnexrpanbHas annaparypa npoekra BKO-YO®.

12. UK-npoextsl: IRAS, WIRE, Spitzer, Hershel.

13. Muccuu Kepler, GAIA, COROT, TPF.

14. Apxwurekrypa HA3eMHBIX KOMITJICKCOB. [TpunHLIMIIBI OpraHu3aIu u MJTAHUPOBAHUS
OpOUTANBHBIX HAOIIOICHHH.

15. degepanbHas kocMudeckas mporpamma Poccun.

16. Ilpaktuyeckue 3anstusi: Pabora c apxusamu IUE u HST

HanmenoBanue
IIPaKTUYECKUX paboT

— Tewma 16. Pabora ¢ apxuBamu IUE u HST.

DopMBI CAMOCTOSITETBHOM
paboThI

— aHHOTUpOBaHUE U pedeprupoBaHUe HAYUHBIX MyOIUKAIIN;
— BBINIOJIHEHUE UHIMBUIYAIbHBIX 33JIaHUN;

— KOHCIIEKTUPOBAHHE U KOMMEHTHUPOBAHHE UCTOYHUKOB;

— TOATOTOBKA K MPAKTHYECKUM 3aHITHIM;

— 00paboTka pe3yNnbTaToB dKcrepuMeHTa Ha DBM.

Pe3ynbTaThl OCBOEHUA
JUCHUTUTNHBI

3HaTh:

— TMepevHCICHHYI0 Y4eOHO-METOAMYECKYIO M HAYUHYIO JTUTepaTypy, BKIIOUasi OCHOBHBIE CCHLIKH;

— 0COOEHHOCTH TIOJMYYCHHS CHEKTPOCKOMWYSCKUX JIAHHBIX HA BCEX OPOHUTATBHBIX MHUCCHUSX, KaK 3aBEPIICHHBIX, TaK W
MPOJOTHKAIOIIUXCS;

— TEXHUYECKHE XapaKTCPUCTUKHU TUIAHUPYEMBIX OPOUTAIBHBIX CIICKTPOCKOITMYECKUX POCKTOB;

— TpaBUJIa UCTIONB30BAHMS APXUBHBIX TAHHBIX.

YmMmeTsh:

— HCIOJB30BaTh CUCTEMBI 00paboTku actpoHoMuueckux naHHbIX (SIMBAD, MIDAS, IRAF, DECH);

— HCMONb30BaTh rpaduueckuil Marepuan, MOJdy4daeMbli B pe3ynbTrare oOOpaOOTKM JaHHBIX, IPU TOATOTOBKE
MyOHKYEeMBIX PE3YIIbTaTOB;

— OCYIIECTBJISITh TIOWCK JIOMOJHUTEIBHONH WH(GOpMauu (OpUTHHAIBHBIC HWCCIICIOBAHUS, TEXHUYCCKUE OIMCAHUS
prOOPOB, HHCTPYKIIMH 10 MCTIOIH30BAHUIO HAOIIOAATEIbHBIX TaHHBIX ).

Brnanets

— makeTamu 00pabOTKH JaHHBIX, pa3pabOTaHHBIMU JIJIsi KOHKPETHBIX OPOUTAIIBHBIX YKCIIEPHUMEHTOB;

— METOJAMHM CTaTUCTHUYECKON 00pabOTKHU TaHHBIX.
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DopMBbI KOHTPOJIS

Tekyluii KOHTPOJIb — Pa3HOYPOBHEBBIE MHIWBUYAJIbHBIC 3aJJaHUSI, OTIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4YET MO JUCLHUILIMHE.

YyebHo-MeToAnYecKoe U HHPOPMAIIMOHHOE 00eCIIeYeHNEe UCITUTITMHBI

OcHoBHasl TuTeparypa

1. Kocmuueckas ¢usuka. [Ton pen. J.I1. ne I'amumm u A.Pozena. M., Mup, 1966, 739c.

2. Kocmuueckas ontuka. [Tox pen. B.K.A6nexoBa. M., MammHocTtpoenue, 1980, 536¢.

3. Cospemennsbie Teneckornsl. [Ton pen. xx.bepoumka u A. Xprout. M., Mup, 1984, ¢.149-306.

4. M.Dxn3, 0.Cum, K. Tputron. Jlerekropsl ciaboro uzinydeHus B actpoHoMuun. "Mup", M., 1986, 200c.

5. Acrpodusudeckue ucciuea0BaHus Ha KOCMUYecKoi cTanmmu «Actpony. [lox pen. A.A.Bosipuyka. 1994, 416¢.

6. VYmerpaduonerosas Becenennas. [log pen. b.M.lllyctoBa u [[.3.Bute. M., I'eoc, 2001, 220c.

7. VYnerpagpuonerosas Beenennas. l. Ilox pen. b.M.Illycrosa M.E.Caukosa u E.}O.Kunsnuo. M., fAnyc-K, 2008, 344c.
8. B.E.Ilanuyk, b.M.IllyctoB, M.B.FOmkun. VYnsrpaduoneroBas CHEKTPOCKOMHUS acTPOPHU3NYECKUX OOBEKTOB.
Onrtuyeckuii xypuai. 2006. 1.73, ¢.49-59.

9. Panchuk Vladimir, Yushkin Maxim, Fatkhullin Timur, Sachkov Mikhail. Optical layouts of the WSO-UV
spectrographs. Astrophysics and Space Science. 2014. VVol.354, Iss.1, pp.163-168.

JlonoaHUTEIbHAS 1. Harris A.W., Sonneborn G. 1987. How to Use IUE Data, in Exploring the Universe with the IUE Satellite (Y.Kondo,
JauTepaTypa ed.), p.729. 2. MAST - archive.stsci.edu
2. WN.B.Cxkoxos, J.A. Xypasnes, B.I1.)Kypasnesa. [IpoextupoBanue T (HPaAKITTOHHBIX criekTporpados.
"Mamunoctpoenue”, M., 1991, 128c.
3. Becrtuuk HIIO um. C.A.JIaBoukuHa, 2014, BbIn.S (26).
4. M.V.Yushkin, T.A.Fatkhullin, V.E.Panchuk. Mathematical model of orbital and ground-based cross-dispersion
spectrographs. Astrophysical Bulletin, 2016. VVol.71, Iss.3, pp.343-356.
Pecypcsr — Caiit B.ITanuyka http://astrotelescope.narod.ru/orbitlinks.html
UH(OPMAIIMOHHO- — Cetb Actponer: http://www.astronet.ru/db/msg/1169494/index.html#Contents

TEJIEKOMMYHUKAIMOHHOU
cetu «MHTEpHET»

— basa maHHBIX 10 BHETaNaKTHUECKHUM oObekTam: http://ned.ipac.caltech.edu/

— Acrtpodusmnueckas nndopmannonnas cucrema ADS - https://ui.adsabs.harvard.edu/

— basa nmannbIx 00beKkTOB 3a nipeaenamu Coun. c-mbl SIMBAD http://simbad.u-strashbg.fr/simbad/
— 3eésmnbrii katanor VIZIER - http://vizier.u-strashg.friviz-bin/VizieR

— Hudposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

— CnoanoBckwii 1udpoBoii HebecHbIi 0030p SDSS - http://www.sdss.org

WNudopmanronusie
TEXHOJIOTHH,
IPOrpaMMHOE

— CnenuanbHoe porpaMMHoe o0ecrieueHre He TpedyeTcs
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https://ui.adsabs.harvard.edu/search/q=author:%22Sachkov%2C+Mikhail%22&sort=date%20desc,%20bibcode%20desc
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http://ned.ipac.caltech.edu/
http://adswww.harvard.edu/
http://simbad.u-strasbg.fr/simbad/
http://vizier.u-strasbg.fr/viz-bin/VizieR
http://archive.eso.org/dss/dss
http://www.sdss.org/

oOecrieueHne u

MH(POPMALIMOHHO
CIPaBOYHbBIE CHCTEMBbI
MarepuanbHo- — DKpaH;
TEXHUUYECKOE —  MYJIbTUMEIUNUHBIN IPOEKTOD;
obecrieueHne — KOMIIBIOTED;
— BbIxoa B MuTepHeT u nHTpaner CAO PAH B maGopaTopHBIX KOpITyCcax;
— cepBep 0o01Iero JoCTymna st 00padOTKH U XpaHEHUS TaHHBIX;
— TEKCTOBBIE M JIEKTpOHHBIE pecypchl Hayunoi 6ubimorekun CAO PAH;
— o0opynoBaHue Hay4YHO-UccienoBarenbckux gadoparopuit CAO PAH
JAncnunimnaa IIpakTuyeckas kocmosorust bamxnei Beesiennoi
Ne 2.1.14. (D)
TpyroeMKOoCTb, 36 (2/3)
4achl (HEJENIN)
O0beM 3aHATHIA, Bcero Jlexumn [IpakTuueckue 3aHATHS CamocTosTenbHas paboTta
9achl 36 12 11 13
Coneprxanue 1. IlpuHOMIIBI ACTPOHOMUYECKUX HAONMIONEHUHN, BBHIMOMHIEMBIX C LENbI0 TMOJy4YeHUs (POTOMETPHUUECKHX H
(HOMEp TEeMBHlI, CIEKTPATbHBIX JJAHHBIX O BHETAJTAKTUYECKUX OOBEKTaX.
HAaUMEHOBAHME TEMBI WM | 2. MeToasl MepBUYHOW OOpabOTKM M TOCHEAYIOUIEro aHaiu3a (OTOMETPHUECKHX M CHEKTPAIbHBIX TaHHBIX C
paznena) MPUMEHEHUEM aCTPOHOMUYECKUX IMaKETOB MPOTPaMM.
3. IloepxnoctHas  ¢otomerpusi. MogenupoBanue mnpoduield  MOBEPXHOCTHOW  sipkocTH.  OmpeneneHue
($hOTOMETPUYECKUX U CTPYKTYPHBIX CBOMCTB T'aJIaKTHK.
4. 3Be3aHBINA COCTaB rajJakTUK M 3BE3/IHBIX CKOTUICHWN. AHanu3 auarpaMmsbl «LIBeT — 3Be3nHas BenuuuHay. CpaBHEHUE
WHTETPAJIbHBIX [IBETOB 3BE3/IHBIX CKOILJIEHUH C MOJIEITHHBIMH.
5. JlnuHHOIIENeBass CHEKTPOCKOMHS TalaKTHK W 3BE3HBIX CKOIUICHUH; OMpeleNieHue WX YCPEAHEHHOTO BO3pacTta U
XUMHYECKOTO COCTaBa C MPUMEHEHHUEM MOJIEIHHBIX CIIEKTPOB.
6. Ilpupona 3aBucuMocTell MeXAy HaOMIOMae-MBIMU XapaKTEPUCTHKAMH TallaKTUK: COOTHOIIEHUH (yHIaMeHTaTbHON
miockoctn  (Tamm-®Oumepa, dDabep-/Ixekcona, Kopmenan), Macca-CBETUMOCTh, Macca-METAUTMYHOCTD,
MOBEPXHOCTHASI INIOTHOCTH - pa3Mep.
7. Meronpl onpeereHus PaCCTOSHUM 10 TaJaKTUK C TIOMOIIBIO TOACUYETOB U MU3MEPEHHS SIPKOCTH 3BE37 U 3BE3THBIX

CKOIUIEHUI B MCCIIEyeMbIX OOBEKTaX: SpYalIIMX CBEPXTHUTAaHTOB, (PIyKTyalMii MOBEpXHOCTHOM sipkocTH, Dadep-
JIxekcoHa, PyHKIIMN CBETUMOCTH MIAPOBBIX CKOIUIEHUH, (YHKIMU CBETUMOCTH IUIaHETAapPHBIX TYMaHHOCTEH.
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HaumenoBanue
MPAKTUYECKUX paboT

Tema 1. [IpuHIMOB aCTPOHOMHYECKHX HAOJIOEHUHN, BBIMIOJIHSIEMBIX C LENbIO MOJNy4eHUs (POTOMETPHUUECKHX U
CHEKTPAIbHBIX IaHHBIX O BHETAJTAKTUYECKUX OOBEKTaX.

Tema 2. Mertoabl nepBUYHOI 00paOOTKH M MOCIEAYIONIEro aHaINU3a (POTOMETPUUYECKUX U CIIEKTPAIbHBIX JTAHHBIX C
IIPUMEHEHHUEM acTpoHOMHUYeCKuX makeroB nporpamm (MIDAS, IRAF u np. ).

Tema 3. IloBepxHocTtHas ¢oTomerpusa. MopaenupoBanue mpoduiei MOBepXHOCTHOW spkocTu. OnpeneneHue
(oTOMETPUYECKHIX M CTPYKTYPHBIX CBOWCTB TANAKTHK.

Tema 4. 3Be34HBIN COCTaB rajJaKTHUK U 3BE3IHBIX CKOIUJICHUH. AHaJIW3 JuarpaMMbl

«IBet — 3Be3/1HasA BenuurHa». CpaBHEHUE MHTETPAIIBHBIX [IBETOB 3BE3JHBIX CKOIUIEHUI C MOJIEIbHBIMU.

Tewma 5. JInuHHOLIENEBAsA CIIEKTPOCKOIHNS TaJaKTUK U 3BE3HBIX CKOIUIEHUH; ONPEAEICHUE UX YCPEIHEHHOIO BO3pacTa
Y XUMHUYECKOT0 COCTaBa C IPUMEHEHUEM MOJIEIBHBIX CIIEKTPOB.

Tema 6. Ilpupoma 3aBHUCHUMOCTEM MeEXIy  HAOMIOJAEMBIMU XapaKTEPUCTUKAMU TalaKTHK:  COOTHOIICHUMN
dbyanamentanbHoi 1mockoctH  (Tamm-®dumepa, dadep-/xekcona, Kopmenau), macca-cBETUMOCTh, Macca-
METaJUIMYHOCTh, TOBEPXHOCTHAS IIJIOTHOCTD - pa3Mep.

Tema 7. Meronbl onpeneneHuss pacCTOSHUM 0 TalakTUK C IMOMOIIBI IOJCYETOB M M3MEPEHUS SIPKOCTH 3BE3l U
3BE3HBIX CKOIUICHUI B UCCIIEyEeMbIX OOBEKTaxX: SpUalllNX CBEPXTUTAHTOB, (IIYKTyalllil MOBEPXHOCTHOU SPKOCTH,
Dabep-/xexcona, PyHKIIMN CBETUMOCTH MIAPOBBIX CKOTUICHUH, (YHKIIMU CBETUMOCTH TUIAHETAPHBIX TYMaHHOCTEH.

DopMBI CAMOCTOSITETBHOM
paboTHI

AHHOTHUPOBaHME U peepupoBaHre HAYUHBIX MYOJIHUKAIIHIA;
BBINIOJTHEHUE UHIUBUAYAIbHBIX 3a/1aHUM;
KOHCIIEKTUPOBAaHNE U KOMMEHTHPOBAHUE UCTOUYHUKOB;
MOJIMOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

00paboTKa pe3ynbTaToB HKCHepuMeHTa Ha DBM.

Pe3ynbTaThl OCBOEHUS
JUCHUTUTUHBI

3Harb:

q)YH,Z[aMeHTaHLHLIC TIOHATHA, 3dKOHBI, TCOPHUU KJIaCCUYECKOM U COBpGMGHHOI’I (I)I/ISI/IKI/I;

MOPAAKHN YHUCJICHHBIX BEJINYHH, XapaKTCPHBIX AJId PAa3JIMYHBIX Pa3aciioB (1)I/ISI/IKI/I;

COBpPCMCHHBIC HpO6HCMBI (I)I/I3I/IKI/I, ACTPOHOMMUH, aCT]I)O(l)I/ISI/IKI/I, KOCMOJIOTHMHU, MaTEMATHUKHU,

MCXaHU3MBbI U3YUCHUA U ﬂBHCHHfI, Ha6J'II-O)Ia€MBIX IIpH TOMOIIIH TCJICCKOIIOB PAa3HbIX AWAIIa30HOB AJIMH BOJIH;
SKCIICPUMCHTAJIbHBIC OCHOBBI OITUYECKON U paanoaCcTpOHOMMUMU.

VYmMmeTn:

MMOJIb30BAaThCs CBOUMU 3HAHUAMU JJII pCHICHUA (I)YH,Z[aMeHTaHLHLIX W NPUKJIAAHBIX 3a1a4;

ACJIaTh MPaBUJIbHBIC BBIBOJABI U3 COIMMOCTABJICHUSA PE3YJIbTATOB TCOPHUU U DKCIICPUMCHTA,

MMPOU3BOAUTDH YUCJICHHBIC OLICHKU 110 IMMOPAAKY BCIUYHUHBI;

ACJIaTb KAYCCTBECHHBIC BBIBOABI IIPH NMEPEXOJEC K MMPCACIIbHBIM YCIIOBUAM B N3YYaCMbIX npo6neMax;
BUIACTH (I)I/IBI/IHCCKOC COACPIKAHUC B Ha6J'IIOJIaeMBIX B KOCMHUYCCKOM IIPOCTPAHCTBEC ABJICHUAX,
OCBanBaTh HOBLIC NIPCIMECTHEBIC 06J'IaCTI/I, TCOPECTUYCCKUEC MOAXO0AbI U SKCIICPHMMCHTAJIbHBIC MCTOANKHU,
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IOJy4YaTh 3HAYEHUS HU3MEPSAEMBIX BEJIUYMH acTpo(U3MUECKHMX OOBEKTOB M MPaBWIBHO OLIGHUTh CTENEHb HX
JIOCTOBEPHOCTH;

3¢ (}EeKTUBHO HCHOJIb30BATh HH(POPMALMOHHBIE TEXHOJOTMM U KOMIIBIOTEPHYIO TEXHHKY JUIl JOCTH)KEHUS
HEOOXOUMBIX TEOPETUYECKUX U IPUKIIAHBIX PE3YJIbTATOB.

Bnanets

HaBBIKAMHU OCBOCHUS O0JIBIIOrO 00beMa HH(pOpMaIuy;

HaBBIKAMH CAMOCTOSATENILHOM paboThl B Taboparopun u MHTepHeTe;

KyJIBTYpPOH OCTAHOBKU M MOJICITMPOBAHUS acTPO(U3NIECKHX 33124,

HaBBIKAM{ TPAMOTHON 00pabOTKHU pe3yIbTaTOB OIBITA U COTMIOCTABICHHS C TEOPETUUECKIMHU TaHHBIMU;

HaBBIKAMU MAaTEMaTHYECKOW CTATUCTHKH U TAPMOHHYECKOTO aHAIIN3A;

HaBBIKAMM aHAJIHM3a CUCTEMAaTHYECKUX OLUIMOOK B HAOJIOIEHHSAX, CBA3aHHBIX CO CBOWCTBAMH TEJIECKOIIOB M METOJOB
00paboTKH.

DopMBI KOHTPOJIS
OTHCTHOCTH

Texymuii KOHTPOJIb — Pa3HOYPOBHEBBIE UHIUBUAyalIbHBIE 3a/1aHMUS, OIIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4Y€T MO JUCHUILIMHE.
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16. CoopHuk crareid mo OocHOBHBIM mpobiemam actpodusuku: «A Knowledgebase for Extragalactic Astronomy and
Cosmology»: https://ned.ipac.caltech.edu/level5/

Pecypchl — basa nansbIx o ramaktrkax MectHoro O0bsema: http://www.sao.ru/lv/lvgdb/
uH(pOPMAIIMOHHO- — Actponomuueckas 6a3za ganusix SIMBAD: http://simbad.u-strasbg.fr/simbad/
TEJICKOMMYHUKAIIMOHHOW | — baza naHHbIX mo u3yuenuto ¢pusuku ranaktuk: http://leda.univ-lyonl.fr/

cetu «MuTepHEeT» — basa ganHbIX 10 BHEranmakTnyeckuM oowbekTam: http://ned.ipac.caltech.edu/

— Acrpodusnueckas undopmannonnas cucrema ADS - https://ui.adsabs.harvard.edu/

— 3Bé3anbiii katanor VIZIER - http://vizier.u-strasbg.fr/viz-bin/VizieR

— Hudposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

— Iudposoii 0630p Heda SDSS - http://www.sdss.org/
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HNudopmanronssie
TEXHOJIOTHUH, — TlakeTs! mporpaMM /sl aHaIM3a ACTPOHOMHUYECKUX HU(PPOBBIX H300paKEHUH U CIICKTPOB:
IpOrpaMMHOE
obecnieueHue u
MH(POPMAIIMOHHO
CIIPAaBOYHBIE CHCTEMBI

MarepuanbHo- — DJKpaH;

TEXHUYECKOE — MYJbTHUMEIUWHBINA TPOEKTOP;

obecrieueHue — KOMIIBIOTEp;

— BbIixoJ B UnTepHeT u untpaner CAO PAH B nabopatopHbIX Kopmycax;
— cepBep o011ero focTymna A1 00paboTKU U XpaHEHHUs JaHHBIX;

— TEKCTOBbIE U ANeKTpoHHbIE pecypcbl Hayunoit 6ubnnoreku CAO PAH;
— obopyaoBaHHe HaydHO-HccnenoBarenbckux nadboparopuit CAO PAH
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JAuncnunimnaa CoBpeMeHHasl TaJJaKTH4YeCKasi paIM0acTPOHOMHUS
Ne 2.1.15. (D)
TpynoeMKOoCTb, 72 (11/3)
4achl (HEJENN)
O0beM 3aHATHH, Bcero Jlexnuu [IpakTrueckue 3aHsATUs CamocrosiTenpHas padbora
Yachl 72 24 12 36
Conepxanue 12. PacnpeneneHHOe rajakTu4eckoe paauousiiydyeHue. Mcropus OTKpBITHS U COBPEMEHHbIE U3MEPEHHSI KOCMUUYECKUMU
(HOMED TEMBI, annaparamu WMAP u PLANCK
HauMeHOBaHMe TeMbl Wi | 13. Mex3Be3aHas cpena, COCTaB, METO/Ibl UCCIIEIOBAaHUM.
paznena) 14. JluckpeTHble rajJaKTUYeCKUE paglOUCTOYHUKI
15. HII obnactu u nuaHeTapHble TYMaHHOCTH.
16. Ocrarku cBepxHOBBIX (OCH).
17. Twuns! u 3Bomronusa OCH.
18. Pagmomynbcapsi.
19. HefliTpanbHbIil BOZOPO/I.
20. PexoMOWHAITMOHHBIC PATHOIUHUH.
21. MazepHoe paarou3IyueHue.
22. MonekynsipHasi paJuoCIeKTPOCKOIIHSL.
23. Panuossesnsl. Jlnarpamma I'epummpynra-Peccena s paanossesn.
24. MexaHHU3MBI paIMOU3ITydCHHS.
25. MukpokBazapsbl.

HaunmenoBaunue
MPAKTUYECKHUX padoT

Tema 5. Ocrarku cBepxHOBbIX (OCH). Tunel u sBomonust OCH.
Tema 13. MukpokBazapsl.

DopMBI CAMOCTOSTEIBHON
paboThl

AHHOTHPOBaHUE U peeprupoBaHUE HAYUYHBIX MyOJIUKAIHIA;
BBINIOJTHEHUE UHIUBUAYAIbHBIX 3a/1aHUM;
KOHCIIEKTUPOBAaHNE U KOMMEHTHPOBAHUE UCTOYHUKOB;
MOJIFOTOBKA K MPAKTUYECKUM 3aHATHIM;

00paboTKa pe3yNbTaToB FKCHepuMenTa Ha DBM.

Pe3ynbTaThl OCBOEHUS
JUCIUTUTUHBI

3HaTh:

OCHOBHBIC MCTObI UCCIICAOBAHN HAa COBPEMCHHLIX paJAUOTCIICCKOIIAX;

COBPEMEHHBIC TCXHOJIOTUMH PETrUCTPpAIUU PaJUOBOJIH OT KOCMUYCCKUX HCTOYHHUKOB B FaﬂaKTI/IKe;

METObI TCOPCTHUYICCKOI'O0 aHAJIN3a Ha6JIIO,[[eHI/Iﬁ — IMOJIYYCHHUEC PAAUOCIICKTPOB, UX aHAJIN3, OLICHKU paJIuOCBECTUMOCTH,
HAIMPsSPKCHHOCTU MArHUTHOTI'O I10JIsA, U MMOJTHOU OHEPruu, 3aKJIIOYCHHON B PEIATUBHUCTCKUX YaCTHIAX NCTOYHUKA,
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CIIOCOOBI OIIPECACIICHU CIICKTpaJIbHOI'O0 HHACKCA, MEXaHHW3Ma HU3JIIYYCHHS, XapaKTEPHBIX BPEMCHHBIX MaciTadoB
MNEPEMCHHOCTH, ITOUCKA ICPUOANIHOCTH.

VYMeTh:

UCII0JI30BaTh METOANKY aHAJIN3a PAIUOCIIEKTPOB — YACTOTHOM 3aBUCUMOCTH MIJIOTHOCTH MOTOKA OT UCTOYHUKA;
ucronb3oBaTh Takue Oaszpl gaHHBIX Kak CATS, NED, SIMBAD nans mnpoBeneHus paaroacTpOHOMHYECKHX
HCCIICIOBAHUI;

KOPPEKTHO 00padaThIBaTh 3alMCH KaJTUOPOBOYHBIX MCTOYHUKOB JJIS OMPEICICHUS TOYHBIX AJICKTPOINHAMUYECKHUX
XapaKTEPUCTUK aHTEHHBIX CUCTEM;

ompenesaTh (PU3NUECKHE XapPaKTEPUCTHKH KOCMHYECKOTO HCTOYHHMKA — SPKOCTHYIO TeMIlepaTypy, (U3HYeCKue
pa3Mepsbl, paliOCBETUMOCTb, MArHUTHOE TIOJIE.

Bnaners

HaBBIKAMH TPOBEJICHUS HAONIOJeHUN Ha paauoteneckone, Hanpumep, Ha PATAH-600, To ectb ymers paborarth ¢
3¢ eMepUIHBIMH TPOTPaMMaMHU, IPOrpaMMaMHK OTOTOBKH HAOJOICHUH;

METOJIMKOH aHaJIn3a MOJyYEeHHBIX JTAHHBIX, 00pa0OTKH 3anuceil HaOII0ICHU;

OCHOBHBIMHM METOJIaMHU OIPEJICICHUS IJIOTHOCTEH MOTOKA M3 AHTCHHBIX TEMIIEPaTyp MaTeMaTHYECKUMHU CHOCOOaMU
OIICHKU TOYHOCTH M3MEPEHUHN PaTUOIIOTOKOB.

DopMBI KOHTPOJIS
OTHCTHOCTH

Texymuii KOHTPOJIb — Pa3HOYPOBHEBBIE UHIUBUAYaJIbHBIE 3a/1aHUS, OIIPOC.
HTOroBb1ii KOHTPOJIb — UTOTOBBIN 3a4ET MO AUCUUILIAHE.

Y4eOHo-MeToanuecKoe U nH(OopMalMoOHHOE 00ecTiedeHne UCIUILTHHBI

OcHoBHast TuTepaTypa 1. Vuncon TJIL u ap. «MTHCTpYyMEHTHI U METO/IBI paioacTpoOHOMUM», duszmariaut, 2012
2. «lanakTuyeckass W BHETaJaKTUYeCKas paJuoacTpoHOMMs», noj penakuueil Bepckepa I'JI. u Kemnepmana K.U.,
nepBoe u3ganue, 1974 u Bropoe uznanue, 1988
3. Kpayc J. «Paguoactponomusi», CoB. Paguo, nepBoe uznanue, 1973 u sropoe uznanue, 1983.
4. Twunzoypr B.JIL., CeipoBarckuii C.U. «Ilpoucxoxaenne kocMmuueckux jiyuei», M., U3a-so AH CCCP, 1963.
5. H.T. boukapeB «OcHOBBI (pu3HKH Mex3Be3qHOHN cpenbl», M.: URSS, uznanue 2-e, 2010
6. U. ®. ManoB «MexaHH3Mbl KOCMHYECKOTO U3ITydeHUs», yaeOHoe mocodbue, M.: URSS, 2010
7. Crroapt U. Maremaruka kocMoca: Kak coBpemenHas Hayka pacimdpoBbiBaeT Beenennyo «AnbsnuHa Jumxurany,
2016
8. Tomwmuibckas, I I1. ®usuka Mex3Be3HOM cpenbl : yueOHoe mocodbue, M.-bepnun: dupexr-Menua, 2015. — 197 c.
9. B.K. Konnukosa, E.E. Jlext, H.A. CunantseB [Ipaktrueckas pagnoactponomusi, MI'Y, 2011
10. C. TI'abcep, @. IIperopuyc ManeHnbkast KHUra 0 YepHBIX Jablpax. M3narensctBo «llutepy, 2019
JomnonauTenpHas 1. Xyacon [I. «Crarutuka ans pusukos», MUP, 1972.
auTeparypa 2. Tlaxompuuk A. « Pagmoactpodusuxa», MUP, 1973.
3. Rybicki GB., Lightman A.P., Radiative Processes in Astrophysics, Willey-VCH, 2004
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4. Tucker W.H. Radiation Processes in Astrophysics (MIT, Cambridge, MA), 1975
5. Tpywxkun C.A., HaOnroneHus v Teopus U3IydyeHUs paauo3Be3, LUK JeKuil, Huxauilt ApxsI3
6. Tamaktukm, xos. ABTopoB, noja pen. Cypauna, 2013, DUSMATIIAT

Pecypcsl
nH(pOpPMaIMOHHO-
TEJIEKOMMYHUKALMOHHOU
cetu «HTEpHET»

— ba3za maHHBIX paguoacTpOHOMHYECKHX Kataoros- http://cats.sao.ru

— Cerb Actpomnert: http://www.astronet.ru/db/msg/1169494/index.html#Contents

— baza nansbix 1o BHeranaktudeckum oobekTam NED: http://ned.ipac.caltech.edu/

— Actpodusuueckas uaopmaimonnas cuctema ADS - https://ui.adsabs.harvard.edu/

— basa nannbix 00bekTOB 3a npenenamu ComHeunoii cucremsl SIMBAD http://simbad.u-strasbg.fr/simbad/
— 3Bé3anbic katanoru VIZIER - http://vizier.u-strasbg.fr/viz-bin/VizieR

— Hudposoii 0630p Heda DSS - http://archive.eso.org/dss/dss

— CrnoanoBckwii 1udposoii HebecHbIi 0030p SDSS - http://www.sdss.org

— Muccus WMAP
— Muccus Planck

https://lambda.gsfc.nasa.gov/product/wmap/current/

https://www.esa.int/Science_Exploration/Space_Science/Planck/Celebrating_the legacy of ESA s _Planck_mission

— Jlexums Tpymkuna "["anaktuka B paguoaunamnasone” https://www.youtube.com/watch?v=FqQNJPMvEnA &t=4s

WNudopmannonnbie — IIporpamma pacuera apemMepu1 KOCMUYECKHX paarnoncTouHuKoB — EFRAT.

TEXHOJIOTUH, — TIlporpamma mepecuera KOOpauHAT — €POCh.

IIPOrpaMMHOE — fgr - maker o6paboTku 3anuceit Hadmoaenuit Ha PATAH-600 u3 nakera Onera Bepxoganosa FADPS.
obecrieyeHue u — [Ilakets! nogroroBku HaOmoneHuit Ha PATAH-600 - csmake u otmakel.

MH(OPMALIMOHHO

CIIPaBOYHBIE CUCTEMBI

MarepuansHo- — DKpaH;

TEXHUYECKOe —  MYJbTUMEIUIHBIN IPOEKTOP;

o0ecrnieueHue — KOMIIBIOTEP;

— BbIxoa B MHTepHeT u untpaner CAO PAH B naGopaTopHbIX KopITycax;
— cepBep 00111ero AocTyna s 00pabOTKU U XpaHEHUSI IaHHBIX;

— TEKCTOBBIE U 3JIEKTpOoHHbIE pecypchl HayuHoit 6ubnmoreku CAO PAH;
— o0opynoBaHue Hay4YHO-UCCenoBarenbckux Jadoparopuit CAO PAH
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2.2. IlpakTuka

2.2. (IT) Hayuno UccaenoBarebcKkasi MNPaKTHKA

JucuuMniauna HayuHo-mccienoBarenbcKast pakTHKa

No 2.2.

TpynoemkocTs, 144 (2/3)

qachel (HEJEIH)

OObem 3aHATHH, Bcero Jlexumn [IpakTuueckue 3aHATUS CamocTosiTenbHas padboTa
4acoB 144

Coneprxanue 1. Opranu3aioOHHO-TIOATOTOBUTEIIbHBIN JTAI:

(HOMEp TeMBHlI,
HAaUMEHOBAHHE TEMBI
WJIU pa3zerna)

[\9)

CO6€C€I[OB8.HI/IG, MoAroTOBKAa MHAWBUAYAJIBHOI'O IJIaHA pa6OTH, COCTaBJICHHUC rpa(bHKa HaquO'HCCHeHOBaTCHBCKOﬁ

IMPAKTHUKHU aClIMpaHTa,

O3HAKOMMUTCJIbHBIC JICKIIUN U HHCTPYKTAXU.

. DKCIIepUMEHTAJIBHBIN JTall:

MOCEIIeHNE U aHAIU3 HAOIIOIEHNH;

MOATOTOBKA MPOTpaMMBbI HAOJIOICHH, COOp JTUTEPATYPHBIX JAHHBIX;

BbINOJHeHHe HaOmoaenuit Ha Teneckonax CAO PAH (cornacuo UII).

. AHaNM3 MOJYyYEHHBIX JAHHBIX: IEPBUYHAS 00pad0TKa, UX aHAJIU3 W MHTEPIIPETAITHSI.
. [lonroroBka u oopmiieHrEe OTYETAa MO Pe3yNbTaTaM MPaKTHKH.

DopMmsbI
CaMOCTOATENbHON
paboThl

IOJITOTOBKA K HAOJIIOICHUSM;

KOHCIICKTUPOBAHUEC HOPMATUBHLBIX JOKYMCHTOB,
apxuBaluvs Ha6J'IIOI[aTeJ'II)HI)IX JaHHBIX
3aI10JIHCHUC KYPHAJIOB Ha6JIIOI[eHPII>'I;

COCTaBJICHUEC OTYCTA.

PC3YJ'IBT3.TBI OCBOCHU:
JUCHUITIINHBI

3HaThb:
— METOJMUKHU 0TOOpa U MOATOTOBKH HH(POPMAIIMH, HEOOXOIUMOM IJIsi TPOBEACHHS acTpODU3UIECKUX HAOIIOICHHI;
— METOJAMKH MOJTrOTOBKH U MpoBeieHus HabmoneHuii Ha Teneckornax CAO PAH.

VYMeTh:

BBITIOJIHATE CAMOCTOATCIIbBHYIO ITIOATOTOBKY K IIPOLCCCY HaGHIOHCHHﬁ;

BbIOMpATh MapaMeTpbl TpeOyeMOoro pexkuMa HabJII0IeHUs, UCXO/1sI U3 KOHKPETHOM acTpo(du3nuecKoi 3a1auu;

YHIpaBJATh TCICCKOIIOM B PCIKUME YAAJICHHOI'O JOCTYIIA,

BBINOJIHATh MUHUMAJIbHBIA HA00p KaIMOPOBOK U MPOBEPOK IO Hayasia HaOJI0JeHHI;
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CaMOCTOSTEIILHO BBIIOJIHATE HAOIIOAEHHUS 3aJaHHOI0 00BEKTA;

CaMOCTOSITEIIbHO OCYIIECTBIISITh APXHUBAIMIO HAONIOAATEIbHBIX JIAaHHBIX M 3alOJHCHHE OJJICKTPOHHBIX JKYypHAJIOB
HaOJIIOICHU;

CaMOCTOSITENILHO U B COCTaBE HAYYHO-HCCIIEIOBATEIBCKOTO KOJIJICKTUBA PEIlaTh KOHKPETHBIC 3a/1a4u MpodeccnoHaibHON
JIESITSIILHOCTH MPH BBITOJIHEHUH HAOJI0IaTEILHOTO MpoIiecca.

Bnanets

MPAKTUYECKMMH HAaBBIKaMHU B 00J1aCTH MOJATOTOBKH, OPraHU3AIMK U IPOBEICHHUS HAOIF0aTeILHOTO MPOIIecca;
MPAKTUYECKUMH HaBBIKAMHU BBIMIOJIHEHUS HaOmoneHui Ha Teneckonax Lleiicc-1000, 6-m BTA, PATAH-600 (Ha ogHOM 13
MIEPEYUCIICHHBIX B COOTBETCTBUU C HHIUBUYaTbHBIM IJIAHOM Pa0OOTHI).

@opMBbI OTYETHOCTH

NuauBuyanbHbIN 1171aH paOOTHI.

I'padux HayuyHO-UCCIEN0BATEILCKON IPAKTUKU aCIIUPAHTA.

Boinucky u3 HOpMaTUBHBIX JOKYMEHTOB.

[TnaH-KOHCIIEKT HAOIIOICHHUSL.

VYyeTHble KapTOUKa 110 HAYYHO-UCCIIE0BaTeNbCKOM npakTuke acnupanta CAO PAH.
OT4er 1o paKkTHUKE.

@DOpMBI KOHTPOJIS

WTOroBsIii KOHTPOJIb — 3a4ET C OLEHKOM.

Y4eOHO-METOAUUECKOE U

I/IH(I)OpMaL[I/IOHHOC obecrieueHue JAUCHUITIIMHBI

OcnoBnas muteparypa | 1. Kosanesckuii )Kan. CoBpemenHas actpomerpus. — @pssuno: Bek 2, 2004. — 478 ¢. — ISBN 5-85099-47-6.
2. Konnuxona B.K. IIpaktuueckas paguoactpoHoMus: YueO. mocobue ans ctya. By3. Ilo cnen. «ActpoHomusi». — M.: U3n-
Bo MI'Y, 2011. — 304 c. — ISBN 978-5-211-05938-2.
3. Monrten6pyk O. ActpoHoMusi Ha mepcoHasbHOM Kommbtotepe / MontenOpyk O., Il¢nerep T.- 4-e uzn.- Cn6. U np.:
[Tutep, 2002. — 320 c.: + 1 CD-ROM. ISBN 5-318-00223-4.
4. HaGmogarenbHast U Teopetrueckas kocMonorus 2011: Jletnss mkona @onga JImutpus 3umuna «/uHactus», asr. 2011.
—M.: 000 «JIEHAH», 2012. — 448 c. — ISBN 978-5-9710-0545-2.
5. Yuncon T.JI. UacTpymMeHTHI M MeTOoabI paanoactpoHomuu / Yuncon T.JI., Ponsdc K., Xiorremectep C.— M. : ®uzmariur,
2012. — 567 c. — ISBN 978-5-9221-1435-6.
6. VYnsrpaduoneroBas Bcenennas II: Ilo marepuanam Bceepoc. Kond. «Ynsrpaduonesas Bcenennas-2008», 19-20 mas
2008 1., Mockga / lllycroB b.M. (pen.); PAH. Un-T actponomun. — M.: fnyc-K, 2008. — 344 ¢. — ISBN 978-5-8037-
0433-1.
7. Yoxep I'. Actporomuueckue HabmoneHus. — M.: Mup, 1990. — 351 c.— ISBN 5-03-001393-8.
8. HlyroB A.M. Metozs! onTrueckoit acrpononsipumerpuu. — H.Hosropoa, 2005. — 306 c. — ISBN 5-85219-098-5.
JlononHuTenpHasA 1. Adanacve B.JI., Amupxansn B.P. Meroauka nonsipuMmeTpudyeckux HaOMIOAEHUH ci1adbix 00BEKTOB Ha 6-M TeJecKoIre
auTeparypa BTA // Actpodus. bron. - 2012. —T. 67, Ne 4. — C.455-469.
2. Adanacee B.JI., Taxyp 2.b., XKenenkoB C.P., Mouceer A.B. SCORPIO: penykrop CBETOCHIIBI MEPBUYHOTO (POKyca
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10.

11.

12.

13.

14.

BTA // bronn. Crien.actpodus. ooceps. — T. 58. — ¢.90-117.

AdanaceeB B.JI., MouceeB A.B. YauBepcanpHbli penykTop cBetocuibl 6-m Teneckona bBTA SCORPIO// IMucema B
Actponomuueckuit xxypHai.- 2005. —T. 32, Ne 3. — C. 214-225.

AdanaceeB B.JI., Moucees A.B. VYauBepcanwpubiii penykrop cBerocmsibl SCORPIO, PykoBoacTBO MOIB30BaTeis»,
Huwxnauit Apxsiz, 2012.

bepmun A.b., Hmwxkenbckuit H.A., Lpioynes IL.I., Kparos I.B., YnoBuikmii P.1O., Kapabames b.M. PexoncTpykuus
TPEX4acCTOTHOTO KpuopamuomeTrpa «dpuman» // Tpyasl MacTUTyTa npuknagnoi actpoHomun PAH: [Pamgnoreneckorsl,
ammaparypa M MeTolbl pamuoactpoHomuu: Bceepoc. pamgwoactpon. koHd. (BPK-2011), 17-21 okt. 2011 1., CaHkt-
[TerepOypr]. — 2012. — Beim. 24. — C. 183-186.

bepmuu A.b., [Mapuiickuii FO.H., Huxensckuii H.A., Munramues M.I., I{pi0ynes I1.I., Kparos /I.B., Ynosunkwuii P.1O.,
Cwmupnos B.B., [Tununenko A.M.Marpuunas paguomerpuueckas cuctrema MAPC-3 nns PATAH-600 // Actpodus. brom.
—2012. - T.67,Ne 3. — C.354-366.

borog B.M., Pa6yxa B.C., Xaiikun B.b. u ap. Pe3ynbTarsl HOMCKOBBIX MCCIIEIOBAHUH MO YIYUIIEHUI0 KUHEMaTH4eCKUX
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