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1. OBIIASA XAPAKTEPUCTUKA MOAYJISA ACTPO®U3UKA

1.1. O6bem moayJs, 3.e. — 12 3.e.

1.2. AHHOTAI M COEePKAHUS MOLYJIS

Monynb cocrout u3 aucuuiuin «lIpaktudeckas acrpodusnkay, «O0mmas acTpopusuKa.

B Mogyne paccmarpuBaroTCs HPUHLIMIBL pabOThl UM KOHCTPYMPOBAHHUS OCHOBHBIX THIIOB
acTpo(pU3MUECKMX WHCTPYMEHTOB (TEIECKOMBI Uil PAa3IMYHBIX THAMA30HOB AJIEKTPOMArHUTHOTO
CTEKTpa) U MPUEMHUKOB M3MydeHUs. CTYICHTBI M3y4al0OT OCHOBHBIE METOJBI aCTPO(PHU3UIECKUX
WCCIICIOBAaHUM,  METOJBI  ONpeneNieHuss  (HU3UYECKUX  IMapaMeTpoOB  3Be3l, OCHOBHBIC
actpodusmueckne 00beKTHl u cpenbl. CTyIeHTHl NpUOOPETAOT yMEHHS W HAaBBIKM IO
IUTAHUPOBAHUIO aCTPO(PU3NUECKOTO dKCIEPUMEHTA, IO 00pabOTKE acCTPOHOMMYECKUX JAHHBIX, 110
PELICHNIO Pa3IMYHbIX aCTPO(U3HNUECKUX 3a/1a4.

2. CTPYKTYPA MOAYJA U PACIIPEAEJEHUE YYEBHOI'O BPEMEHMU 110

JUCIHHUIIIINHAM
O0beM BpeMeHH, 0TBeIeHHBIH HA 0CBOeHUE TUCIIMIITINH MOTYJIs
; AyIuTOpHBbIE Beero no
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1 | (B) Mpaxmiieckas 6 | 511734102 96 18, oksamens | 216 | 6
acTpogu3zuka
2 | (B) Obwas 7168|1734 119 79 18, oksamens | 216 | 6
acTpogu3zuka
Bcero Ha ocBoeHHe Moay.as 119 | 34 | 68 | 221 175 36 432 12

3. MOCIEJOBATEJIBHOCTDb OCBOEHUA IUCHUIIJIMH B MOYJIE

IIpepexkBU3UTHI U NOCTPEKBU3UTHI B [TpepexBusuTthl: [IpakTudeckas actpodusuka

3.1. MojayJie [ToctpexkBuzuThl: O6mas actpoduszuka

3.2. | KopekBu3uTHI




4. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA MOAYJIA

4.1. H.TIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA MOAYJISA U COCTABJIAKINMNE HX KOMIICTCHIIUA

Konsr OI1 IInanupyemsie B OXOII
! > Py Komnerenunu B coorBercTBUM ¢ PI'OC BO, a Takike
JJISl KOTOPBIX | pe3yabTaThl 00y4eHus - PO,
ponojanuTeabHbie n3 OXOII, popMupyemMble NpU 0CBOCHUH
peanusyeTcsi | KOTOpbie (popMHUPYIOTCH NPH MOTY.IsI
MOYJIb OCBOCHMHU MOYJIs Y

03.05.01/01.02

PO-O1: npencraBnste u
pa3BHBaTh COBPEMCHHYIO

Hay4HYIO KapTUHY MHpa

OK-1 — criocoOHOCTH K a0CTPaKTHOMY MBIIIUICHUIO,
aHaIU3y, CUHTE3Y;

OIIK-1 — cnocoOHOCTh OPUEHTUPOBATHCS B 0A30BBIX
ACTPOHOMHYECKUX M (PH3UKO-MATEMATHIECKUAX
TEOPUSIX U MPUMEHATh UX B HAYYHBIX
UCCIIEIOBAHMSIX;

[IK-1 — BnageHne MeTo1aMu aCTPOHOMHUYECKOTO,
(GU3HUYECKOTO U MATEMATHYECKOTO UCCIIEA0BaHMI
IIPU aHaJIM3e rI00aNnbHbIX POOIEM Ha OCHOBE
[IyOOKUX 3HAHUHM (yHIAaMEHTAJIbHBIX PU3NUKO-
MaTeMaTHYeCKUX JUCIUTUINH;

[1K-2 — Bnagenne MmetogamMu (HpU3NIECKOTO,
MaTEeMaTHIECKOTO U AITOPUTMUYECKOTO
MOJICIIUPOBAaHMH MTPH aHATTN3€ HAYYHBIX MTPOOIIEeM
ACTPOHOMHFH U CMEXHBIX HaYK.

PO-B-3: npumensTs
0a30BbIC aCTPOHOMHUYECKUE
1 (pU3HKO-MaTeMaTHYECKUe
TEOPHH B HAy4HBIX
HCCIIEIOBAHUSIX

[IK-11 — B1agenne HaBbIKAMH K TBOPYECKOMY
MIPUMEHEHHUIO, PA3BUTHIO U peATU3aALNN
MAaTeMaTUYECKH CIOKHBIX aJITOPUTMOB B
COBPEMEHHBIX CIIEHHATM3UPOBAHHBIX IPOTPAMMHBIX

KOMIIJICKCax.

4.2. Pacnpenesnenue (pOpMUPOBAHUS KOMIIETEHIMA MO M CIUIIINHAM MOIYJIsI

JucuMninHbI MOy ISt OK-1 OIIK-1 IK-1 IK-2 MK-11
(B) lIpakTHueckas acTpoduzuKa * *
2 | (B) O6uas acTpouzuKa * * *
5. NPOMEXYTOYHASA ATTECTALIUS ITO MOAYJIIO
5.1. BecoBoii K03()pUUIMEHT 3HAYUMOCTH IPOMEKYTOYHOM ATTECTALMH 110 MOIYJIIO:
He npenycmortpen
5.2. ®opMa NPOMEKYTOYHOM ATTECTAIUM 110 MOAYJIIO:
[IpoekT o moayito
5.3. ®oHA OLEHOYHBIX CPEACTB /ISl NPOBeAeHUS] NMPOMEXKYTOYHOH ATTECTALMH IO MOIXYJIIO

(IIpnioxenne 1)




[MPUJIOXEHUE 1
K paboueii mporpamme Mo ayJis

5.3. ®oHj OLIEHOYHBIX CPEACTB /I POBEIeHHS POMEKYTOYHOI ATTECTAIUM MO0 MOTYJTI0
5.3.1. Obugue Kpumepuu oyeHusanusa pe3yabManio8 NPOMEICYmOYHOIl ammecmayuu no
MO0y

Cucrema KpUTEpHEB OIICHUBAHMS PE3YJIbTaTOB OOYYCHHSI B paMKax MOMIYJIS OIHPACTCS HA TPH
YPOBHSI OCBOEHUS: IOPOTOBBIM, OBBIIIEHHBIN, BHICOKHH.

KoMmoHeHTBI IIpu3Haku ypOBHS 0CBOEHHMS] KOMIIOHEHTOB KOMIIETEeH Uil
KOMIIeTeH Ui MOPOroBbIii NOBBIII€HHbIH BBICOKMH
3Hanus CTyneHT 1eMOHCTpUPYET CTyneHT 1eMOHCTpUpYET CTyIeHT MOXeT
3HAHHE-3HAKOMCTBO, 3HaHHE- | aHAJTUTHYCCKHE 3HAHUS: CaMOCTOSITCIILHO
KOIMIO: Y3HAET O0BEKTHI, YBEPEHHO BOCIIPOM3BOJIUT U | U3BJIEKATh HOBBIE
SIBIICHUS U TIOHSITHUS, MMOHUMAET MOJTy4YECHHbIE 3HAHUS U3
HaXOAUT B HUX pa3INius, 3HAHUS, OTHOCHT UX K TOM OKpY>Karolllero Mupa,
MPOSIBIISIET 3HAHUE WA UTHOU TBOPYECKH UX
HMCTOYHUKOB MOJy4YECHUS KJIaCCU(PUKAI[UOHHON HCIIONB30BaTh I
uH(pOpMAITH, MOXKET TpYIIIE, CAMOCTOSTEIBHO MIPUHSTHUS PELIEHUN B
OCYILIECTBIISThH CHUCTEMAaTU3UPYET UX, HOBBIX U
CaMOCTOSITEIIFHO YCTaHaBJIMBAET B3aUMOCBSI3M | HECTAHAAPTHBIX
pENpPOAYKTUBHBIE IEUCTBUSA MEXJly HUMHU, IPOAYKTUBHO | CUTyalUsIX.
HaJl 3HAaHUSIMU TTyTEM MIPUMEHSIET B 3HAKOMBIX
CaMOCTOSITEIIFHOTO CUTYyalLIUsIX.

BOCIIPOU3BEACHUS U
MIPUMEHEHUs] HHOPMAIINH.

Ymenus CryzneHT ymeeT KOppeKTHO CryneHt ymeer CTyneHT ymeer
BBITOJIHATH [IPEANYCaHHbIE CaMOCTOSITEJIBHO BBIIOJIHATh | CAMOCTOSITEIBHO
JIEUCTBUSA 110 UHCTPYKIINH, neicTBUS (TIPUEMEI, BBITIONIHATE JICHCTBHS,
AITOPUTMY B U3BECTHOM ollepalyy) IO PEIIEHHIO CBSI3aHHBIE C
CUTYyalllH, CAMOCTOSITENBbHO | HECTAaHAAPTHBIX 3a/ad, peleHneM
BBINOJIHAET ACHCTBUSA IO TpeOyromux BIOOpa Ha HCCIIEI0BATENIbCKIX
PELIEHUI0 TUIIOBBIX 3a71a4, OCHOBE KOMOMHALIUU 3aja4, IEMOHCTPUPYET
Tpebyrommx BeIOOpa 13 W3BECTHBIX METOJIOB, B TBOPYECKOE
Yrciia U3BECTHBIX METOJIOB, B | HEIPEACKa3yeMo UCIIOJIb30BaHHE
NpeacKazyemMo U3MEHSIIOLIEHCS CUTYalllun YMEHHH (TEXHOIOTHIA)
HA3MEHSIONIEICS CUTYalluu

JInunoctHble | CTyAeHT UMeeT HU3KYIO CryneHT umeer CryneHT nmeer

KavecTBa MOTHUBALHIO yueOHOI BBIPQ)KEHHYIO MOTHBALIIIO Pa3BUTYIO0 MOTHBALIUIO
JESTENbHOCTHU, MPOSBIISIET y4eOHOH JeSTeNbHOCTH, y4eOHOH U TPyI0BO
0e3pa3nuyHoe, JEMOHCTPUPYET NO3UTUBHOE | JESITENbHOCTH,
0E30TBETCTBEHHOE OTHOIIIEHUE K O0YUECHHIO U MIPOSIBIISIET
OTHOIIIEHHE K yaeoe, Oymytier TpyIoBOM HACTOWYHBOCTH H
MOPY4YEHHOMY JeTy JEATEIbHOCTH, MIPOSIBIISET YBIJIEYEHHOCTb,

aKTUBHOCTb. TpyAoIrooue,
CaMOCTOSITENbHOCTB,

TBOPYECKHI NOIXOJ.

5.3.2. Ouyenounvie cpedcmea 0131 nPoOBEOCHUA NPOMENHCYMOUHOI AMMECMAUUN NO MOOYIIO

Ilepeyens NpuMepPHBIX BONPOCOB /151 HHTETPHUPOBAHHOI0 IK3aMEHA 110 MOAYJII0
He npenycmoTpen
Ilepeyens MpUMEPHBIX T€M HTOTOBBIX POECKTOB 10 MOAYJII0

1 HccnegoBanue pacnpeaciCHus 3BC3/1 pa3HbIX HaceJICHUM B [1apoOBBbIX.
2 Pacuer yncma 3BC3] 1 MACChI 3B€3JHOT'O CKOIIJICHUSA 1O KapTe HOBCpXHOCTHOﬁ IIJIOTHOCTH YHCJIa
3BC31



[c BN B NIV, NN

UccnenoBanue CTpyKTypbl 3BE3AHBIX CKOIUIEHWM 1O JaHHBIM KaTtaioroB 2MASS PSC,
UKIDSS, u ap.

OneHka IoJHOM Macchl 3BE3JHOIO CKOIUIEHHS ¢ IOMOUIBIO MOJIEIMPOBAHUS 3BE€3/IHOTO COCTaBa.
3Be3blI - ToTyObIe OPOIATH B OJIM3KHUX PACCESHHBIX CKOTUICHUSX.

[TocTpoenue KapThl MOBEPXHOCTHOM MJIOTHOCTH METOJIOM aJalITUBHOTO sJIpa.

Onpenenenre napaMeTpoB OpOUTHI TPETHETO TENA B IBOMHBIX CUCTEMAX.

ITocTpoeHne KpUBOM JIy4EBBIX CKOPOCTEN CIIEKTPAIBHO-BOMHBIX 3BE3L.



JIMCT PETUCTPAIIMA U3MEHEHU B PABOYEHA ITPOT'PAMME MOY.JIS

Homep sucra
U3MeHeHM i

Homep nporoxoia
3aceJaHus
NMPOEKTHOM

rpynnbl MOAYJIsl

JlaTa 3aceganus
NMPOEKTHOM
rpynnbl MOAYJIst

Bcero auctoB B
JOKyMEHTe

INoanucey
PYKOBOIUTEJISA
MPOEKTHOM IPYIIbI
MOYJIs1
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1 OBHIAA XAPAKTEPUCTUKA JUCHUIIJIMHBI OBLHIAA ACTPO®U3UKA
1.1 AHHOTAUMSA COAEPKAHMUS JUCHUIIMHBI

IlepBas wacte Kypca «OOmas actpodusuka» MOCBAIIEHA H3YYEHHIO OCHOBHBIX METOJIOB
acTpou3nueckux wuccienoBannid. PaccmarpuBaroTcs OCHOBBI  acTpO(OTOMETPHHM, pa3IHYHBIC
(OoTOMETpHYECKUE CHUCTEMBI, MOJSAPUMETPHUS, CHEKTPOPOTOMETPHUs, METOAbl  ONPEACICHUSI
TEMIIEpaTyp U AUAMETPOB 3BE€3]l, PACCTOSIHUN J0 Pa3JINYHBIX KOCMUYECKUX 0OBEKTOB M UX Macc.

Bropas wacte Kkypca «OOmas acTpodu3uKay TIOCBAIICHA H3YYEHHIO OCHOBHBIX
acTpou3muecknx OOBEKTOB M cpell. PaccmaTpuBaroTcs OCHOBBI (DM3MKH 3BE3IHBIX aTMmocdep,
CHeKTpalibHas KJIacCUpUKanusg 3Be3d U ee (usndeckoe 0OOCHOBAHME, MEXaHU3MbI 00pa30BaHUS
HEIPEPBIBHOIO CIIEKTPA U CHEKTPaJIbHbIX JUHUI. CTyIEHTBI 3HAKOMSTCSI C OCHOBHBIMU IpoOIeMaMu
uccnenoBanus ¢usnku CojHIA, ¢ HEKOTOPHIMH BOIIPOCAMU TEOPUM BHYTPEHHEIO CTPOCHHUS U
3BOJIIONMM  3Be3/. PaccMarpuBaroTCsi OCHOBHbIE (DM3MYECKHE IMPOLIECChl, MPOUCXOASIINE B
MEX3Be3HOM cpene. OTHOenbHBIM pa3ien TOCBANIEH TallaKTHKaM — WX KJIacCH(UKAILINH,
MIPOSIBJICHUSIM aKTUBHOCTH B sipaX TajlaKTUK, BOIpocaM (OPMHUPOBAaHUS CTPYKTYPhl U 3BOJIIOLMU
rajJlakTuk. B 3axitoueHue o0CyXJaloTcs 3JIEMEHTHl KOCMOJIOTMM: KpYIHOMAcIITa0Has CTPYKTypa
Bcenennoii n HabmoaTeIbHbIE OCHOBBI KOCMOJIOTHH, Pa3JIMYHbIE KOCMOJIOTHUECKHUE MOJIEIH.

Metouueckasi HOBU3HA Kypca 3aK/II04aeTcs B UCIOJIb30BaHUM aCTPOHOMUYECKUX VHTepHET-
pEeCypcoB CTyAEHTaMU JUIsl MOHUCKa acTpodu3nueckoi HMH(OpMAalMM, CBSI3aHHOM C H3y4yaeMbIMU
TEMaMH.

1.2 SI3bIK peanu3anuu NPOrpamMMsbl - pyCCKUit
1.3 [lnanupyemMbie pe3y/abTaTbhbl 00y4eHHUS 10 JUCHUIIINHE

PesynbraroM oOydeHHUS B paMKaxX TUCIMIUIMHBI SBISICTCS (POPMHPOBAHKE Y CTYACHTA CIICTYIOIINX

KOMITETCHIINI:

—  CIMOCOOHOCTH K aOCTpaKTHOMY MBIIIJICHUIO, aHanu3y, cuaTe3y (OK-1);

—  CHOCOOHOCTh OpPUEHTHUPOBATHCS B 0a30BBIX ACTPOHOMUYECKMX U (PU3UKO-MATEMaTHUYECKUX
TEOPUSX M MPUMEHSTHh UX B HayuHbIX HccienoBanusax (OI1K-1);

—  BJAJIEHUE METOJIaMU aCTPOHOMHUYECKOT0, (PU3NYECKOr0 U MAaTEeMaTHUYECKOTr0 MCCIEIOBAHUM MpPHU
aHanu3e TJIO0OATBHBIX TPOoOJEeM Ha OCHOBE TIIyOOKMX 3HAHWN (yHIaMEHTaIbHBIX (U3UKO-
Maremarndeckux gucrurmminH (ITK-1).

B PE3YIbTATEC OCBOCHUSA JUCHUIINIMHBL CTYACHT JOJIKCH!

3HaTh:
—  (pusnueckue nMpoIeccrl, CBSI3aHHbIE C U3TYYEHUEM U TIOTJIOMICHHEM B aCTPO(U3UIECKUX cpeax,
OCHOBBI HAOTIOAATEIILHOW U TEOPETHUECKON CITIEKTPOCKOIIHH.

YMmers:
—  HCIIOJIB30BaTh anmapar oomeld u TeOpeTUYECKOr (PU3UKH NIl MHTEPIPETAMA HaOIH0JaeMbIX
acTpo(PU3NUYECKUX SBIICHUN.

Bnazners (1eMOHCTPHPOBATh HABBIKU U OIIBIT JCATCIBHOCTH):
—  COBPEMEHHBIMHU METOJIAMH IOJIyYCHHUsI, 00paOOTKH ¥ MHTEPIPETAIIMH aCTPO(PU3MIECKIX
HaOJIFOACHU.



1.4 O0beM AUCHUIITAHBI

Pacnpenenenue
o0bema
O0beM TMCUMTILTHHBI
AUCHUILIUHBI 10
Buab1 yueoHoii pa6oThI cemecTpam (4ac.)
Ne Bcero B r.4.
KOHTAKTHAasA 7
n/n 4acoB
pabora (1ac.)
1. | AyauTopHble 3aHATHUS 119 119 119
2. | Jlexkuun 68 68 68
3. | IIpakTuueckue 3aHATHA 17 17 17
4. | JlaboparopHbie pabOTHI 34 34 34
CamocroniTejibHasi padoTa CTYJIEHTOB,
5. | BKJIIOYasi Bce BUIbI TEKYIe 79 17.85 79
aTTecTalluH
6. | [IpomexxyTouHasi aTTecTalUsA 18 2.33 9, 18
7. | O6muii 00beM MO yueOHOMY IJIAHY, YaC. 216 139.18 216
8. | O0muii 00beMm Mno y4yeOHOMY ILIAHY, 3.€. 6 6

2 COAEP KAHUME JUCHUITJIMHBI

Kon
pasaena, | Paznes, Tema IMCUMIIIMHBI Conep:xanue
TEMbI

Actpodotomerpus. [lomsipumerpus. CeKTpoCKOTHs 1
Mertoap! actpodusnueckux | cnekrpodoroMerpus. OnpeaeneHne paccTosTHUN 1
nccaea0BaHuN OCHOBHBIX (PM3MUYECKUX MTapaMeTPOB KOCMHUYECKUX
00BEKTOB.

Atmocdepst 3Be371. ConHite. OCHOBBI TEOpUU
BHYTPEHHETO CTPOCHHUSI 3BE3 /1, IBOIIOLUS 3BE3I.
OCHOBHBIE KOMIIOHEHTBI MEK3BE3/IHON CPEIBI.
Mex3Be3 bl ra3. Metoasl HaOJIFoAeHHI

OcHoBBI (hU3UKH Mex3Be3HOro rasa. [Ipoueccsl, hopmupyroiue
MEK3BE3/IHON Cpeibl COCTOSIHME MEX3BE3AHOr0 raza. PopMupoBaHue
CTPYKTYPBI MEK3BE3HOU CpEBI.
Pacnipoctpansitonieecs 38e31000pazoBaHueE.
Knaccudukamnus ranaktuk. Pa3nnums 3se3nHoro
HaceJIeHUs TAIaKTUK. PerynspHelie 1 upperyispHbie
CUJIBL. Y CTOMYMBOCTD 3BE€3AHBIX JUCKOB. DJIEMEHTHI
TEOPHUH BOJIH IJIOTHOCTU. AKTUBHbBIE TATAKTUKU U
kBa3apsl. Llentp Hamelt ['anakTuku. JBoaouus
rajaKTHUK.

Beenenue. McTopus pa3BUTHS KOCMOJIOTUH.
Kpynnomacmrabuas ctpyktypa Beenennoit. 3akon
Xab6sa. KocMuyeckuit MUKpoBOJIHOBOM (oH. ITonsTHE
0 KOCMOJIOTHUECKNX MoJensax. Kunemaruka
Bceenennoii. ['opsiuas Beenennas. Monens
uH}IsAIMOHHOM BeenenHoi

3 PACIIPEJAEJIEHUE YYEBHOTI'O BPEMEHU

3.1 PacnipenesieHne ayIMTOPHOM HArpy3KH M MEPONPHATHI CaMOCTOSITEIbHOH padoTbl 1O
pasfesam M CUMIIIMHBI

P1

P2 3Be3 bl

P3

P4 TamaxTukn

P5 OeMEHTHI KOCMOJIOTUHU




O6bem monyist (3au.en.):12
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4 OPTAHM3AIIAA NMPAKTHYECKHX 3AHATHI, CAMOCTOSITEJIBHONH PABOTHI

o JMCHUIIJIMHE
4.1 JIabopaTopHbie padoThI
S _ Bpems na
= S E Homep H 6 BbINOJIHEHU e
S =3 50TLI auMeHOBaHMe padoThI A60THI
< = pa p
_ (uac.)
P1 1 [IpakTudeckas paboTa co ClIeKTpaIbHBIM MaTEPHAIOM. 8
P1 2 Pasnenenne OneHAMPOBAaHHBIX CIIEKTPATBHBIX JIMHHM. 8
P1 3 Onpezlf:JIeHHe @HSHHGCKHXUHapaMCTpOB JIBOMHOM 3B€3]1bI 110 9
KPHUBOU JIYYEBBIX CKOPOCTEU.
P1 4 [IpakTndeckas pabora o onpenenenuio Mmacc kommoHentos TJIC. 9
Bcero 34
4.2 TlpakTyecKue 3aHATUS
§ _ Bpems Ha
S = E Howep HaumenoBanue padorsbl MPOBCICHHE
= 2 2| paboThI 3aHATHS
2 (uac.)
P1 1 Pacuer BeTn4YmHBI MOTOKA H3JIYYCHHA OT 3BE31 B CAMHHUIIAX 1
KOJIM4ecTBa (JOTOHOB.
P1 ) Penykins GpoTodIEeKTpUIECKIX H3MEPEHU 32 BIIMSHUE 3€MHOU 1
aTtMochepbl
P1 3 OrmpenerneHne CTEeHN MOJSIPU3aITuN 1
P1 4 Onpenenenre pacCTOsSHUA (OTOMETPHYECKIM METOJIOM. 1
OmpeneneHre Mace 3Be311 B IBOMHBIX CUCTeMax. M crmonb3oBaHme
Pl 5 3aBHCUMOCTH MACCa-CBETUMOCTb JIJISl OLIEHKH MAaCChl 3B€3IHOTO 2
CKOTLIICHUS
P2 6 Pemenue 3amay Ha CBOWCTBA M3ITYUICHUS YEPHOTO TEIa 2
Perienue 3aga4 Ha onpezaeacHue GU3NUECCKUX YCIOBHMA B
P2 7 atMocdepax 3e3n. Ou3udeckre OCHOBAHUS CIEKTPATLHON 2
KJTacCH(PUKaIINN.
P2 8 Pemenvie 3aaq Ha BHYTpEHHEE CTPOCHHE 3BE3/. 2
P3 9 Pemenne 3aga4d Ha U3JIydeHNE MEXK3BE3THON CPEIBI 2
P4 10 Pemenme 3amay mo BHETATAKTHIECKOH aCTPOHOMIH 3
Bcero: 17

4.3 IlpuMepHasi TEMATHKA CAMOCTOSATEILHO padoThI

4.3.1 Ilpumepnotii nepeuernv mem 0OMAWLHUX padom

He npenycmoTtpeno

4.3.2 Ilpumepnstii nepeuenv mem zpagpuueckux paoom

He npenycmotpeno

4.3.3 Ilpumepnotii nepeuenv mem peghepamos (3cce, meopueckux paoom)
He npenycmotpeno

4.3.4 llpumepnasa memamuxa uHOUBUOYAIbHBIX UTIU 2PYRNOGHIX NPOEKM 08
He npenycmotpeno

4.3.5 llpumepnuwlit nepeuensv mem pacuemusix pavoom (npozpammHsbiX npooOyKnoa)
He npenycmorpeno

4.3.6 Ilpumepnbwlit nepeuensv mem pacuemHno-2paguueckux paoom
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He npenycmotpeno

4.3.7 lIpumepnbwlit nepeuenv mem Kypcoewvix RPOEKmoe (Kypcoevix padont)
He npenycmorpeno

4.3.8 Ilpumepuas memamuxa KOHMPOJIbHBLIX PaAdOmM

He npenycmorpeno

4.3.9 Ilpumepnasa memamuxa Koi10KeUYMO8

He npenycmortpeno

5 COOTHOIEHME PA3JEJIOB TUCHUIIIMHGI 1 MTPUMEHSEMBIX TEXHOJIOT Ui
OBYYEHUA

JMCTAHIMOHHbIE
AKTHBHBIE METObI 00y4eHHsI | 00pa30BaTe/IbHbIE TEXHOJIOTHI
M 2JIEKTPOHHOE 00yUeHHe
~ | & o)
~ ~
) ) B E o Q
=) < 5 2 |2 =L S|= 8 =
< = = < = ] = O I < ) &
S E ] o < ) = — = 0 = H o <
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@) a S
P1-P5 * *

6 IIPOLOEAYPbI KOHTPOJIA U OHEHUBAHHMA PE3YJBTATOB OBYYEHUA
(IIPUJIOKEHME 1)

7 MPOOEAYPbI OHLHEHUBAHHMA PE3YJIBTATOB OBYYEHHUSA B PAMKAX
HE3ABUCHUMOI'O TECTOBOI'O KOHTPOJIA (ITPUJIOKEHME 2)

8§ ®OHJ OLEHOYHBIX CPEACTB JJIs INPOBEAEHMS TEKYIIEA M
MPOMEKYTOYHOI ATTECTALIAM 110 JUCHUILIMHE (MPUJIOKEHHUE 3)

9 VYEBHO-METOJINYECKOE W  WH®OPMAIMOHHOE  OBECHEYEHHUE
TACIHATITAHBI

9.1 Pekomenayemasi iuTeparypa
9.1.1 Ocnosnan rumepamypa

1 3acos, A. B. O6mas actpodusuka : [y4e6. mocodue st By3oB] / A. B. 3acos, K. A. IlocTHOB ;
MI'Y, ®us. dak., ['oc. actponom. un-t um. I1. K. llltepubepra .— [2-e uza., ucnp. u J0M.| .—
Opsizuno : Bek 2, 2011 .— 573 ¢.— 35 ak3.

2 Tanaxtuku / [B. C. ABenucosa, /. 3. Bube, A. 1. [Ipsiuenko u ap.] ; pen.-coct. B. I'. Cypaun .—
Mocksa : DU3MATIIUT, 2013 .— 431 c.— Pexxum gocryna: http://e.lanbook.com/book/59671

3 MaprteiHos, /1. . Kypc o6meit actpodusuku : YueO. st yH-ToB 1o crell. "Actponomus” / [1. 5.
MapTtbiHOB .— 4-€ u3s., nepepad., forn. — M. : Hayka, 1988 .— 640 c.— 27 sk3.

4 Kypc acTpodu3uKu 1 3Be3AHOM acTpoHOMUHM / OTB. pea. A. A. MuxaiinoB .— Mocksa ;
JlenuHrpan : 'ocygapCcTBEHHOE M3AATEIBCTBO TEXHUYECKO-TEOPETUUECKON TMTEpaTypsl, 1951-
1964 — T.2/T. A. AreksH, b. A. Boponnos-Benssimunos, B. I'. 'opb6anikwii [u ap.] ; peakon.:
A. H. [eitu, B. A. Kpar, O. A. Mensuukos, B. B. Co6oneB .— 1962 .— 688 c.— 12 k3.

5 3es3gsl / [B. Il. Apxunosa, C. . biunaukos, C. A. Jlam3un u 1p.] ; pen.-coct. B. I'. Cypaun .—
Mocksa : ®uzmaraut, 2009 .— 427 c¢. — Pexum aocryna:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2332.
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6 Heb6o u teneckon / pea.-coct. B. I'. Cypaun .— Mocksa : ®uzmatiut, 2009 .— 422 c.— Pexum
nocrymna: http://e.lanbook.com/books/element.php?pll cid=25&pll id=2707.

9.1.2 /lononnumenvnas numepamypa

1 HWsanos B.B. ®usuka 3se3n. CII6, 2011 .— Pexxum nocrymna:
http://www.astro.spbu.ru/sites/default/files/BOOK1.pdf

2 Muponos, A. B. OcHoBsl actpodoTomerpun. [IpakTuyeckre 0CHOBBI (POTOMETPHH U
ciekrpodoTtomeTpuu 38e371 / A. B. Muponos .— M. : DUIMATIINUT, 2008 .— 258 c.— 5 3Kk3.

3 bBouxapes, H. I'. OcHOBBI (u3uku Mex3Be3HOM cpeabl : Yueb. mocodue / H. I'. BoukapeB .— M.
:Usn-so MI'Y, 1992 .— 352 ¢.— 12 3ks.

4 ®wusuka KocMoca : MaJieHbKas SHIuKIonenus / Ti. pea. P. A. Cronsies ; peaxon. 0. H.
Hpoxoxun-Jlabunckuit, f. b. 3enpnosuy, B. I'. Kypt, P. 3. CarneeB .— U3a. 2-e, nepepab. u fom.
— Mockaa : CoBerckas sHuukioneaus, 1986 .— 783 ¢.— Pexum nocrymna:
http://www.astronet.ru/db/FK86/

5 Cobones, B. B. Kypc Teopernueckoit acTpopu3uKH : [yaeOHUK i1 CTYACHTOB BY30B I10
cnernuanbHocTH "ActpoHomus']| / B. B. Co6one .— U3a. 3-e, nepepadb. — Mocksa : Hayka,
1985 .— 502 c.— 4 k3.

9.2 Metoauyeckue pa3padoTku
He ucnons3ytorcst
9.3 IIporpamMHoOe o0ecrieyeHue

1 CBoboano-pacnpoctpansemoe [10 «3Be3nnblii atnac Aladiny: http://aladin.u-strasbg. fr/
2 CpobGomHo-pactipoctpansemoe [1O mias  00pabOTKM aCTPOHOMHUYECKHX HW300paKeHUN W
Bu3yanu3anuu JaHHbiX «SAO Image DS9»: http://ds9.si.edu/site/Home. html

9.4 ba3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI

1 Hayunas snexkrponHas 6ubimoreka, http://elibrary.ru/defaultx.asp

2 ADS, http://adsabs.harvard.edu/abstract service.html

3 baza ganabix AstroWeb database, http://cdsweb.u-strasbg.fr/astroWeb/astroweb.html
4 3onanpHas HaydHas oubaumoTexka YpdV http://lib.urfu.ru

9.5 DueKTpOHHBbIE 00pa3oBaTeIbHbIE PECYyPChI
He ucnons3yrorcst
10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBbI

Cgenennsi 00 OCHAIIEHHOCTH AWCUMILUIMHBI CHENHAJM3HMPOBAHHBIM U J1a00paTOPHBIM
000py10BaHUEM

1 Ayauropun, o00pyIoBaHHbIE MYJIbTUMEIUINHBIM TPOEKTOPOM, JJISi MIPOBEICHUS JEKIIUOHHBIX U
MPAKTUYECKUX 3aHSATHI.

2 KomnbloTepHBIN Kiacc Ajs MPOBEICHHS JIaOOpaTOPHBIX 3aHSATHUH M CAMOCTOSITENLHOM pabOTHI
CTYICHTOB.


http://aladin.u-strasbg.fr/

I[MPUJIOXEHHUE 1
K paboueli mporpamme JUCIUIUTHHBI

6 MIPOLIEJAYPbI KOHTPOJISI U OLIEHMBAHUSI PE3YJbTATOB OBYYEHHMS B
PAMKAX TEKYIIE 1 IPOMEKYTOUYHOM ATTECTAIIMA MO JUCUMUILINHE

6.1 BecoBoii k03¢ puumeHT 3HAYUMOCTH AU CUHUIIMHBI — 0.5

6.2 IIpouenypsbl TeKylleid U MPOMEKYTOUHOH aTTECTALMHU MO JUCIUIJINHE

1.JIexkuuu: k03(ppUIEHT 3HAYUMOCTH COBOKYNHBIX Pe3yJIbTATOB JEeKIIHOHHBIX 3aHsATHi — 0.4

Texymas arrecTauus Ha JEKIMUAX Cpoku — cemecTp, MakcuMajibHast

yueOHasi Hees OIleHKAa B fay1ax
Tlocemenue nexumii VII, 1-17 venens 20
BeimosiHeHHE  MUHH-KOHTPOJBHBIX PabOT Ha  JIEKIIMOHHBIX VII, 1-17 nenens 80
3aHSTHSX

BecoBoii k03(HIIIEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIIeH aTTecTanuu no Jekuusam — 0.4
IIpoMeKyTOYHAA aTTECTALUA 110 JIEKIMAM — 9K3AMEH

BecoBoii k03¢ ¢uIIeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOM aTTecTanuu nmo Jekuusm — 0.6
2. [IpakTHYecKe/ceMUHAPCKHE 3aHATHA: KO GUIMEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJa1bTaTOB
NPAKTHYECKUX/CeMHHAPCKUX 3aHATHil — 0.3

Texymas arrecTauusi Ha Cpoxu — cemecTp, MakcuMajibHas
NMPaKTHYeCKUX/CEMUHAPCKUX 3aHATHSX yuyeOHasi Heaesst OlleHKA B fajjiax
ITocemieHne NpakTUYECKUX 3aHATUN VII, 1-17 nenens 10
Pemenue 3a7au o TeMaM npakTHyeckux 3ausatuit (10) VII, 1-17 nepens 90

Becoroii k03¢gGuMEHT 3HAYMMOCTH Pe3yabTATOB TEKylIIeH aTTecTAlMHU 110
NMPaKTHYecCKHM/ceMHHAapCcKuM 3ansaTusam — 1.0

IIpoMe:xxyTouHas aTTeCTAMA MO NPAKTHYECKUM/CEeMHUHAPCKUM 3aHATUSM — Hem

BecoBoii k03(¢uIIEeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOH aTTecTAIUM MO
npakTHYecKuM/ceMuHapckuM 3aHsaTusim — 0.0

3. JIabopaTopHbIe 3aHATUS: KOI(PPUIMEHT 3HAYMMOCTH COBOKYIIHBIX Pe3yJIbTATOB JIA00PATOPHBIX
3aHsaTuil — 0.3

Texymas arrectanus Ha Ja0OPATOPHBIX 3aHATUAX Cpoxu — cemectp, MakcuMaJibHas
yueOHas Heels OlleHKa B fajiax

[Nocenienue 1abOPaTOPHBIX 3aHATHI VII, 1-17 nenens 20

BeinonHenue nabopaTopHbIX pador (4) VII, 1-17 nepens 80

Becopoii k03¢ duueHT 3HAYMMOCTH Pe3yJIbTATOB TeKylleld arTecTalMy 110 JIAa00paATOPHBIM
3anaTusam — 1.0

IIpome:xxyTouHas aTTeCcTAIUSA 1O JA00PATOPHBIM 3aAHATHAM — Hem

BecoBoii k03 ¢uIIeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHONH aTTeCTAUMHU M0 Ja00PaTOPHBIM
3anaTusam — 0.0

6.3 IIpouenypsbl TeKkylei U MPOMEKYTOYHON aTTECTAlMM KYPCOBOii padoThl/IpoeKTa
He npenycmoTtpeno

6.4 Koy puumeHT 3HAUMMOCTH C€MECTPOBBIX Pe3YJIbTATOB OCBOCHUS TUCHUIIMHBI

IHopsakoBbIii HOMeP cemecTpa Mo y4eOHOMY Ko3¢ppuumnent 3HaUMMOCTH pe3y/IbTATOB
ILUIAHY, B KOTOPOM OCBaWBaeTcs TUCHUILINHA OCBOEHMsI JUCHMILIMHBI B ceMecTpe
Cemectp 7 1.0




[MPUJIOKEHHUE 2
K paboueli mporpamme JUCIUIUTHHBI

7 NMIPOLOEAYPbI OHEHMBAHUSA PE3YJIBTATOB OBYYEHHUA B PAMKAX
HE3ABUCHUMOI'O TECTOBOI'O KOHTPOJIA

HTK ne npenxycmotpeH
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[MPUJIOKXEHHUE 3
K paboueli mporpamme JUCIUIUTHHBI

8 ®OHJI OIEHOYHBIX CPEACTB JJId TPOBEJAEHMA TEKYIIEWM W
IMPOMEXYTOYHOMN ATTECTAIIMHA 11O JUCIIUILIVHE

8.1 Kputepun ouneHuBaHHMs pPe3ybTATOB KOHTPOJbHO-OLCHOYHBIX MEPONPUATHI TeKyllel M
NPOMEKYTOYHOH aTTeCTALMH N0 JUCIUIITIUHE

B pamkax BPC npumeHsitorcs yTBepXkAEHHbIE Ha Kadeape KpPUTEpUU OLIEHUBAHMS OCTHUKEHHM
CTYIE€HTOB II0 KaXJOMYy KOHTPOJIbHO-OLIEHOYHOMY ~ MeponpusTthio. Cucrema KpUTEpHUEB
OLICHUBAHHUsI, KaK U MPU MPOBEICHUH MPOMEKYTOYHOM aTTECTALlUU 110 MOAYIIIO, OIIMPAETCS Ha TPH

YPOBHSI OCBOEHHUS KOMIIOHEHTOB KOMIIETEHIINI: TOPOTOBBIM, OBBIIIIEHHBIN, BEICOKHIA.

Komnonentoi IIpu3HaKku ypoBHSI 0CBOEHHSI KOMIIOHEHTOB KOMI eTEHIUI
KOMIIeTeH Uil MOPOroBbIii TOBBIIICHHbIN BBICOKHI
CTyneHT neMOHCTpUPYET CryneHT neMOHCTpUPYET CTyneHT MOXeT
3HaHHE-3HAKOMCTBO, aHAMUTUYECKNE 3HAHUS: CaMOCTOATENBHO
3HAHHUE-KOIHIO: Y3HAET YBEPEHHO BOCTIPOM3BOJIUT | M3BJIEKATh HOBBIEC 3HAHUS
O0BEKTBI, SIBICHUS U Y TIOHUMAET TMOJTyYeHHBIE | U3 OKPY)KAIOIIEro MUpa,
MOHSITHS, HAXOJUT B HUX 3HAHMI, OTHOCHT UX K TOH | TBOPYECKU UX
pazIuyus, TPOSIBISIET WA WHOU WCIIOIB30BaTh JUIS
3HaHHE UCTOYHNKOB KJIacCU(UKAITMOHHOM MPUHSTHS PEIICHUH B
E— noiy4eHus: HHpopMaluu, | TpyImIe, CaMOCTOSTENHEHO HOBBIX M HECTAHJAPTHBIX
MOJKET OCYIIECTBIIATH CUCTEMaTU3NPYeT UX, CUTYaIUsX.
CaMOCTOSATENbHO yCTaHaBIIMUBAET
PEeNpOnyKTHUBHBIE B3aMMOCBSI3H MEXITY
JeWCTBYS HAJl 3HAHHUSIMA HUMH, TPOYKTHBHO
ITyTEM CAMOCTOSATEIbHOTO | MMPUMEHSET B 3HAKOMBIX
BOCIIPOM3BEAEHHS U CUTYaLlUsIX.
IIPUMEHEHUS
nHpOpMAITHH.
Crynent ymeeT koppektHo | CTymeHT ymeeT CTyneHT ymeer
BBIIOJIHATH [IPEANIMCAHHbBIE | CAMOCTOATENIBLHO CaMOCTOSITENBHO
JEUCTBUS 110 MHCTPYKIUH, | BBIIOJHATH AeHCTBUS BBINOJIHATH JEHCTBUS,
ITOPUTMY B U3BECTHOM (npuemsl, onepanuu) 1o CBSI3aHHBIE C PEILICHUEM
CHUTYyalluHy, PELICHUI0 HECTAHJAPTHBIX | MCCIEI0BATENbCKUX 33424,
V MeHIs CaMOCTOSITENBHO 3a1a4, TPeOYIOmuX JEMOHCTPUPYET
BBINOJIHACT ACHCTBUSA 1O BbIOOpA Ha OCHOBE TBOPUYECKOE
PEILLIEHNIO TUIOBBIX 3aa4, | KOMOMHALMM H3BECTHBIX UCIIOJIb30BAHNE YMEHUI
TpeOyromux BEIOOpa U3 METOJIOB, B (TEeXHOIIOTHIA)
YKCia U3BECTHBIX HETIPeCKa3yeMo
METO/0B, B IIPEACKA3yeMO | U3MEHSIOIIEICS CUTYyaluu
HU3MEHSIONICHCS CUTYalluH
CTyaeHT UMEET HU3KYIO CTyneHT umeer CTyIeHT UMEET Pa3BUTYIO
MOTHUBALMIO y4eOHOMH BBIPQKEHHYIO MOTUBALIMIO | MOTHBALUIO YIeOHOH 1
JEATEIbHOCTH, MIPOSIBIIICT | Y4€OHOM AesTENbHOCTH, TPYZOBOH AESITEIBHOCTH,
JInuHoCTHBIE Oe3pa3nu4Hoe, JEMOHCTPUPYET MPOSIBIISIET HACTOWYMBOCTD
KayecTBa 0E30TBETCTBEHHOE MO3UTUBHOE OTHOLICHUE K | M YBJICUCHHOCTD,
OTHOIIIEHHE K ydeoe, o0y4ueHuro u Oyymien TpyAoIroowue,
MOPYYEHHOMY ey TPYZLOBOH €SITEIBHOCTH, CaMOCTOSITENbHOCTB,
IPOSIBJISIET AKTUBHOCTb. TBOPYECKHH MOJIXOI.

8.2 Kputepun OouneHMBAHUS Pe3y/IbTATOB NMPOMEKYTOYHOH aTTECTALMH INPH MCIOJb30BAHMHU
HE3aBHCHMOI'0 TeCTOBOI0 KOHTPOJISA

HTK ne ucnonssyercs
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8.3 OneHouHbIe cpecTBa A5 NPOBE/ICHUs TEKYIIe ¥ MPOMeKyTOYHOM aTTeCTAlUHN

8.3.1 Ilpumepnule 3a0anus 013 nPoeOeHUs MUHU-KOHMPOTIbHBIX 6 PAMKAX YUEeOHbIX 3AHAMUIL

TeMbl MUHU-KOHTPOJIBHBIX pabOT B paMKax JICKIIMOHHBIX 3aHATHHA:

Meto et acTpoU3HMUeCKUX HCCe0BaHmid: (POTOINEKTprUIecKas GOTOMETPHS.

ATMocheps 3Be311.

Connue.

OCHOBBI TEOPUU BHYTPEHHETO CTPOCHUS 3BE31 M BOJIONUS 3BE3/: MPOGUIN U SKBUBAJICHTHBIC
IIUPHUHBI CIIEKTPAIBHBIX JIMHWAW, CIEKTpAJbHAS KIacCCH(HKAIUSA 3BE3J, OLCHKH IaBJICHUS W
TEMIIEPaTypPhI B 3BE3/IaX.

OcHOBBI (PM3HKU MEK3BE3THOM CPEJIbI: METO/IbI HAOTFOICHUI MEXK3BE3IHOTO Tasa.

lNanakTvku: yCTOWYUBOCTD 3BE3/IHBIX JUCKOB.

DNEeMEHTHI KOCMOJIOTHH: TIOHSITHE O KOCMOJIOTHYECKUX MOJICTISX.

8.3.2 Ilpumepnvie KOHmMpObHBIE 300A4U 6 PAMKAX YUEOHBIX 3AHAMULL

He npenycmotpeno

8.3.3 Ilpumepnvie KoHmMpobHBLE KEUCbl

He npenycmotpeno

8.3.4 Ilepeuensv npumepnvix 60npocos ona 3auema

He npenycmotpeno

8.3.5 Ilepeuensv npumepnvix 60npocos 0nsa IK3amena

1

2

10
11
12

13

14
15
16
17
18
19

®ororpaduyeckass ¢doromerpus. Meton auamerpoB. MeTos BHEPOKAIbHBIX H300pakeHUN.
Kamu6porka Heratua. MukpodotomeTpbl. OTHOCUTETBHBIE (POTOMETPHUIECKHIE H3MEPEHUSI.
dotosnekTpuueckas (Goromerpus. 3Be3aHBIN dnekTpodoTomeTp. Cuer ¢doToHOB. Bpems
HAKOIUICHUsI CUTHAJIA.

Yyer armochepHO  AKCTUHKIMHU. [loHATHE  ONTHYECKOW  TOJNIIMHBI.  DJEeMEHTapHas
reoMeTpuueckas Teopus ocinabiaeHus ceera. Koaddumument sxctunkmuu. Meron npsimoit byrepa.
Mexanusmbl ocnabneHus ceera. Cirydaid TeTepOXpOMHOTO W3IydeHHs. I(HPEKT CETEeKTUBHOCTH.
3aKOHBI U3TYYSHUS YEPHOTO Tea.

[lonsiTHe HYNb-IYHKTA HIKaJbl 3BE3JHBIX BEIUYMH. MOHOXpOMATHUECKHE U TETEPOXPOMHBIE
3Be3HbIC BeIHUnHBL. [IoHATHE KOJIOp-UHAEKCA.

[lonsitue  poromerpuyeckoit  cucremsl. Kiaccudpukanus  QOTOMETPUYECKUX  CHUCTEM.
doromeTpuyeckue  cTaHAapThl.  MexayHaponHas — cuctema  (pororpaduueckue U
(hoTOBU3YyaTbHBIC BEIMYHUHBI).

Cucrema UBV Jxoncona-Moprana. Ilornmomenue cBera. M30bITOK 11BeTa. Q-BEIUYHHBI.
JIByXuHAEKCHAs TuarpaMmma.

CpennenonocHsie poTOMETpUUECKUE CUCTEMbI. BIIbHIOCCKas (pOTOMETpUYECKasi CUCTEMA.
Y3KkomnonocHbie (POTOMETPUUECKHE CUCTEMBI.

CBsi3b MHCTPYMEHTAJIBLHOM CUCTEMBI U CTAHJIAPTHOM CHCTEMBI.

[lonsipuzanus  ANEKTpOMArHWTHBIX BOJIH. OcHOBHBIE BUAbl noispuszanuu. OnucaHue
MOJISIPU30BAHHOTO CBETa ¢ MoMolIpio napamerpoB Ctokca. EcrecTBeHHOE, MOJIAPHU30BAaHHOE U
YaCTUYHO MOJISIPU30BAHHOE U3ITyYEHHE.

AHanu3 nonaspu3oBaHHOTO cBeTa. JIuHelnslil aHanmu3atop. JIuneitnas dazosas niuactunka. Cxema
BBISIBIICHHS XapaKTepa MOoJIsIpU3aIiu.

[Monsipuzanus u3my4eHus: KOCMUYECKUX UCTOYHHKOB.

Omnpenenenue JUIMH BOJIH B criekTpe. CnekTp cpaBHeHUsA. OTOXK/IECTBICHUE JTUHUM.

Omnpenenenue 1ydeBbIX ckopocTei. OmuOKN onpeaeneHns Ty4eBbIX CKOPOCTEH.

Penykuus ydeBbIX CKOPOCTEH 3a ABMKEHUE 3EMIIN.

Cnextpodoromerpust. AOCOTIOTHASI U OTHOCUTENbHAS CIIEKTPO(OTOMETPHSI.

[Tpodunu 1 SKBUBATEHTHBIE ITUPUHBI CIIEKTPAIBHBIX THHUA. IHCTpYyMEHTaIbHBINH MPO(UITE.
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20

21
22

23

24

25
26
27

28

29

30

31

32

33
34
35
36
37
38

39
40

41
42
43
44
45
46
47
48

49
50

51
52

53
54

Omnpenenenue TteMmmepaTypsl 3Be3l. ODQQeKTHBHAas Temreparypa. SIpKOCTHas Temieparypa.
[{BeroBas TemnepaTtypa. CojHEUHass HOCTOSTHHAS.

[IIkaJa 3Be€31HBIX TeMIeparyp. boomerpudeckue nomnpaBKu.

OmnpeneneHue pacCTOSIHMM 10 KOCMHYECKHX OOBEKTOB. ACTPOHOMHYECKAs CIUHHIIA.
Tpuronomerpruyeckue napamiakchl.

doToMeTpUYECKHE METOAbl ONPEACICHUs pPACCTOSHUI. AOCONMIOTHAasE 3Be3[HAs BEIWYHHA.
[TocTpoeHue mKaibsl paccTossHUN BO BeenleHHOM.

Omnpenenenue auaMeTpoB 3Be3zl. MHTepdepomerpuueckne MeTonasl. MeToa MOKPHITHS 3BE3[
Jlynoii. Onpenenenue pa3MepoB 3B€3/1 110 HAOMIOACHUSAM 3aTMEHHBIX TIEPEMEHHBIX 3BE3/I.
Omnpenenenne Macc 3B€3/1 B IBOMHBIX CUCTEMaX. 3aBUCUMOCTh Macca-CBETUMOCTb.

Onpenenenne Macc 3BE€3/IHbIX CKOIUIEHUH, FalaKTHK.

Crpykrypa armochepsr 3Be3abl. OCHOBHBIC MPEANONIOKEHHS O (U3HYSCKOM COCTOSHUU
aTMocdep 3Be3I.

OcCHOBHBIE 3aKOHBI, JCHCTBYIONIME TMPHU JIOKATBHOM TEPMOJIMHAMUYECKOM PABHOBECHHU (3aKOH
Kupxroda, pacnpenenenus Makcsesmia u bonbiimana, popmyna Caxa).

B3aumopneiictBue wu3nydenus u  BemectBa. Koapdumuent mnornomeHus. Koadduument
M3IIy4eHusl. MeXaHn3Mbl TOTJIONIEHUS U UCITYCKAHUs B HEIPEPHIBHOM CIIEKTPE.

VYpaBHeHHe nepeHoca u3nydeHus. [loremMHeHue K Kparo AMCKa 3BE3/bl. YPAaBHEHHME JYYUCTOTO
paBHOBECHS.

CrektpanbHas KnaccHuKaius 3Be3l. lapBapackas m Mepkckas cHCTeMbl KIacCH(MDUKALHH.
ChnekTpanbHbIi KJIacC MW KJIacC CBETUMOCTH. (DU3WYECKHME OCHOBBI  CHEKTPAIbHOMN
KJIacCU(PUKAIIAH.

MexaHnn3mbl 00pa30BaHusl CHEKTPAIbHBIX TUHUNA. MeXaHU3Mbl YITUPEHUS CTIEKTPATbHBIX JIMHUH.
EctectBenHoe ymupeHue, ymmpeHue JaBleHUEM, JIOIIEpOBCKoe yiinpeHue. Bpamienue 3Bes.
CoBMecTHOE NIeHCTBHE Pa3IMYHBIX MEXaHWU3MOB YIIMPEHWs. Pa3znudue CHeKTpoB THTAaHTOB H
KapJIMKOB.

Huarpamma ['epummnpynra-Peccena. CriekTpaibHble Tapauiakchl. THITBI 3B€3IHOTO HACETIECHHUS.
Onpenenenre XMMUYECKOTO cOCTaBa 3Be31. KpuBbie pocTa.

Comnrne. O6mue cpoiictBa. Ctpoenue CosHIa.

SAsnenus B conHeunoit potocdepe. ['panymsmus, nsatHa, dhakensl. Bpamenue CosHiia.
Cyneprpanymsmus. Xpomochepa Comana. Criukyssl, XpoMochepHas ceTka.

ConHeyHast KOpOHA. 3alpeleHHbIE CIEKTPaIbHbIE JUHUA. MeToAbl ONpeNeIeHUsT TEMIIEPATyPhI
kopoHbl. Ctpykrypa Koponbl. IlporyOepanusl. Pammousmyuenune Connma. IlposiBienue
COJIHEUHOM aKTUBHOCTHU B paJuOIMaIla3oHe.

AxTtuBHas obnacth. PazBurue aktuBHOM 061acTi. CoTHEUHbIE BCIIBIIIKH.

Uucna Bonsda. 11-neTHUI UK COTHEYHON aKTUBHOCTH. MarHUTHBIE TIOJIS M HECTAIIHOHAPHBIC
npoueccsl Ha CosHue. [{uki coJIHeYHOM aKTUBHOCTH M UBMEHEHHE MarHUTHOTO 1ot CosHia.
OCHOBBI TEOpUH BHYTPEHHETO CTPOEHHUS 3BE3/1. Y PaBHEHUE THIPOCTATUYECKOTO PABHOBECHSI.
JluHaMuueckast Kana BpeMEHH 3BE3/bl.

KenbBuHOBCKas 1IKana BpeMEHH 3Be3/bl. | paBUTALlMOHHAS SHEPTUSI CBSA3U 3BE3/IbL.

OueHKa 1aBJIeHHs B IEHTPE 3BE3/1bl.

TemnepaTypsl B Heipax HOPMaJIbHBIX 3BE3/1.

SAnepHbie peakiuu B 3Be31ax. [IpoToH-TIpoTOHHBIH (BoA0poAHBIH) ITUKI 1 CNO-1UKII.

[IpoGnema cosiHeYHBIX HEUTPUHO. HEeUTPUHHBIE IKCTIEPUMEHTHI.

[lepenoc sHepruum B 3Be3aX. YCIOBUE BO3HUKHOBEHHUS KOHBEKIHMH. KOHBEKTHBHBIE 30HBI.
KonBekuus B sigpax ropsyux 3Be31.

O6pazoBanue 3Be31. CTaus rpaBUTAIIMOHHOTO CKATHSL.

DBOMIOIMS 3BE3/1 HA OCHOBE SIJICPHBIX peakluid (10 3aropaHus rens). DBOJIOLUOHHBIE TPEKU U
M30XPOHBI.

DBOJIIOIMS 3BE3]] TIOCIIE 3aropaHus refus. Paznuuus B 3BOIIOIUY 3BE3/] Pa3HBIX MacC. DBOJIIOIUS
XUMHUYECKUX 3JIEMEHTOB.

DBOIOIMS TECHBIX JBOMHBIX 3Be3/l. HOBBIE 1 HOBOMOJOOHBIE 3BE3bI.

CeepxHoBble 3Be31bl. Knaccudukanus. [Ipenmecrsennnku CBEpXHOBBIX.

OcCHOBHBIE KOMITOHEHThI MEK3BE3/IHON CPEJIbI.
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55 Panno pekoMOMHAIIMOHHBIC JTHHUU.

56 JIuHus U3Ty4yeHuss HEUTPaIbHOTO BOAOPO/IA C JUIMHOM BOJHBI 21 cM.
57 30HBI HOHU30BAHHOTO BOJIOPOAA.

58 Monekynsapabie oOnaka. KocMuueckue ma3epel.

59 TIpoueccel, popMUpPYIOIINE COCTOSHUE MEK3BE3JHOTO ra3a.
60 Kiaccuukanus rajiakTuk.

61 dopmupoBaHUE CIIUPATHHOTO Y30pa rajakTHK.

62 AKTUBHBIC TAIAKTHUKH.

63 DBOJIIOIHS TaJTaKTUK.

64 KpynHomacmraOHas cTpykTypa Beenennoi.

65 3axon Xab6ma.

66 Kocmuueckuil MUKPOBOJIHOBOM (DOH.

8.3.6 Pecypcer AIIHUM Yp®@Y, CKY/] Yp®@Y ona npoeedenus mecmoeozo KOHMPOa 6 pAMKAX
meKyueil u nPOMeNCymouHol ammecmayuu

He ucnons3yrorest

8.3.7 Pecypcelt @310 onsa nposedeHus He3aeuCUM0O20 Mecmo6020 KOHMPOJia
He ucnons3yrorest

8.3.8 Humepnem-mpenasicepot

He ucnons3ytorcst
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PaGouas mporpamMmmMa JUCHUITIMHBI COCTABIICHA aBTOPAMH:

Ne YueHnasi cTeneHb
dPUoO > | J10JIZKHOCTh Kadenpa INoagnucey
n/n yueHoe 3BaHHue
. Kadenapa
Crapunit Genp
Cene3neB AHTOH . aCTPOHOMMH,
1 K.().-M.H. Hay4YHbII
denopoBuY COTPYIHHK T€OJIC3UH U
Py MOC
. Kadenpa
Benymmuit enp
> lNopna Cranucinas K.(b.-M.H., JOIIEHT VAL ACTPOHOMHUHU,
IOpbeBuy 10 CIIEIHAIBLHOCTH i reoae3uy 1
COTPYIHUK MOC

PykoBogurenb MmoayJist

A.D. Cene3nesn

PexoMeHa0BaHO y‘-leﬁHO-MeTOJIH‘IeCKI/IM COBE€TOM MHCTUTYTA €CTECTBCHHLIX HAYK M

MaTEeMAaTHUKH

[pencenarens y4eOHO-METOIMUECKOTO COBETA

[Tpotokom Ne

oT

TI.

CorJjacoBano:

Jupekuust 06pazoBaTeIbHBIX IPOrPAMM

E.C. bysnosa




1 OBIIASA XAPAKTEPUCTUKA JUCHUIIVIMHBI IPAKTUYECKASA ACTPO®U3UKA
1.1 AHHOTAUMSA COAEPKAHMUS JUCHUIIMHBI

«[IpakTnueckas acTtpou3nuka» H3y4aeT OCHOBHBIE acTPO(U3NYECKUE HHCTPYMEHTHI
(Tenmeckomsbl s pa3IUYHbIX JHMANla30HOB 3JIEKTPOMArHUTHOTO CIIEKTpa) U MPUEMHUKHU U3JIy4yeHUs, a
TaK)Ke METO/IbI IIPOBEICHHS HAOMIOACHUH.

JlJIs  ycrenmHoro OCBOCHHUS Kypca HEOOXOJMMO 3HaHWE OOIIeH acTpOHOMUH, CPepuUIecKOi
aCTpOHOMHUHU, 0OmIIeH (PU3MKH, MATEMATUYECKOTO aHAIHN3a, alreOphl, aHAJTUTUYECKOW T'C€OMETpHH,
maddepeHnnanbHbIX ypaBHeHHHA. [orydeHHbIe CTyIeHTaMH 3HAaHHUS HCIIONB3YIOTCS B Kypcax o0mmei
acTpo(M3HKH, TATAKTHYECKOW aCTPOHOMHH, PAJHOACTPOHOMHHU, KOCMUYECKON Ie0/Ie3uH, a TaKKe B
MPAKTUYECKOH JCATEILHOCTH, CBSI3aHHOM ¢ HAOMIOICHUSIMA KOCMHYECKIX OOBEKTOB.

CryneHThl 3HAKOMSATCS ¢ OOraThlM TEXHMUYECKUM apCeHAJIOM COBPEMEHHOI HaOIr0AaTenbHOMN
acTpO(U3UKH, MOJY4YalOT 3HAHUA O METOJax HAOIIOAECHUH, MO3BOJISIOMIMX MOJYYUTh (U3NUYECKUE
napaMmeTpbl KOCMHUECKUX 00beKTOB. CTyIEeHThl IPUOOPETAIOT YMEHHS M HABBIKU IO IUIAHUPOBAHUIO
acTpo(PHU3UUYECKOTO IKCIIEPUMEHTA, TI0 00pabOTKE CIEKTPOTpaMM, MO PEIICHHIO 3a7a4, CBSI3aHHBIX C
MpaKTUKOM HaOM0AeHnH U 00pabOTKOM TaHHBIX.

1.2 S3pIK peaqn3anuu NPOrpaMmsbl - pyccKuii
1.3 Ilnanupyemble pe3yabTaThbl 00y4eHHs M0 AMCUMUILINHE

PesynbraroM oOyueHHs B pamMKax TUCIHIUIMHBI SIBIsieTCd (POPMHpPOBAHHUE Yy CTYACHTA CIEAYIOIINX

KOMIIETEHIIUH:

—  BIIQJICHHE METOJaMHU (PU3MUECKOT0, MaTEMaTHUYECKOTO U allTOPUTMHUUYECKOTO MOJICIIUPOBAHUNA MTPU
aHaJIM3e HayYyHBIX Ipo0JieM acTpOHOMUHU U cMekHbIX Hayk (I1K-2);

— BIJIQJICHHE HaBBIKAMHM K TBOPUECKOMY NMPUMEHEHMIO, Pa3BUTHIO M peau3allid MaTeMaTH4eCKU
CIIOXHBIX aJITOPUTMOB B COBPEMEHHBIX CHEIHATU3UPOBAHHBIX MporpaMMHbIx komriekcax (ITK-

11).
B pe3ynbpTaTe oCBOCHUS AUCIUIUTMHBI CTYJIEHT JOJKEH:

3HaTh:

—  OCHOBHBIC METOJIbI U PE3YIbTAaThl COBPEMEHHOU aCTPOHOMHH;

—  OCHOBBHI CITEIIMATILHBIX ACTPOHOMUYECKHUX U APYTUX €CTECTBEHHOHAYYHBIX TUCIUILINH;
—  OCHOBBI HAOJIIOIATEILHON U TEOPETUYECKON CIIEKTPOCKOTIHH.

VMmeTs:

—  HCIOJIb30BaTh IPHOOPETCHHBIC 3HAHUS I aCTPOPU3NUECKUX UCCIICIOBAHMIA;

—  HCIOJIb30BaTh AaCTPOHOMHYECKHE U (U3UKO-MATEMATHUYECKUE METOJAbl IMPU PEIICHUU 3a1ad
ACTPOHOMMUH;

— HCHOJIb30BaTh 3KCHEPUMEHTAIbHBIE M TEOPETUUYECKUE METOJbl MPOBEACHUS HAyYHBIX
HCCIEIOBAHUM;

— npodeccHoHaTbHO UCIO0JIb30BaTh (PU3HMKO-MAaTEMATHICCKHUE METOIbI PEIICHHS 3a/1a4;

—  HCIOJIb30BaTh ammapar oOIIeH W TeopeTHYeCKOW (PM3MKHM ISl MHTEpIpETalluu HaOJII0IaeMbIX
acTpo(PU3NUYECKUX SBIICHUN.

Brnaznets (1eMOHCTpHPOBATHh HABBIKU U OTBIT JESTEILHOCTH):

—  OCHOBHBIMHU METOJAaMH MOIy4eHHUs, 00pabOoTKU U aHamu3a acTpohu3nuecKoil HHPOpMaIIHH;

—  HaBBIKaMHU pabOTHI C ACTPOHOMHYECKUMH PE3yIbTaTaMH U JAHHBIMU;

— COBpPEMEHHBIMH METOJAMH TMOJy4eHHUs, O0OpabOTKM W WHTEpIpeTalud acTpOo(U3MUECKUX
HaOJIIOIEHUH.



1.4 O0beM AUCHUIITAHBI

Pacnpenenenue
o0bema
O0beM TMCUMTLTHHBI
JAUCHHUILIMHBI 1O
Buasbl yue6Hoit padoThI cemecTpam (4ac.)
B 1.4.
Ne Bcero
KOHTAKTHAasi 6
n/n 4acoB
pabora (1ac.)
1. | AyauTopHble 3aHATHUS 102 102 102
2. | Jlexuun 51 51 51
3. | IIpakTuueckue 3aHATHA 17 17 17
4. | JlaboparopHbie pabOTHI 34 34 34
CamocrosTeabHAas paﬁoTa CTYAEHTOB,
5. | BKJIIOYasi Bce BUIbI TEKYIe 96 15.30 96
aTTecTalnum
6. | [IpomexxyTouHasi aTTecTalUsA 2.33 18,9
7. | O6muii 00beM MO yueOHOMY IJIAHY, YaC. 216 119.63 216
8. | O0muii 00beMm Mno y4yeOHOMY ILIAHY, 3.€. 6 6
2 COJEP KXAHUE NNCIUAIJINHBI
Kon
pasaeiia, Pa3znmen, TeMa TUCIMITHHBI Conep:xanne
TEeMbI
Beenenue. OCHOBHBIE IOHATHA MAaKPOCKOITUYECKOI TEOpHH
P1 Beenenne
n3iydeHns. ONTHYEeCKHe CXEMbI TeJIeCKOIOB.
OCHOBHbIE XapaKTEePUCTHKH TEIECKONOB. AOeppali ONTHYECKUX
cucreM. MeToapl KOHTPOJIS U UCCIEI0BAaHUSI ACTPOHOMHUYECKOU
ontuku. KoHCTpyKIMs Teneckonos. THITBI MOHTHPOBOK.
P OcHoBHBIE acTpodu3nUECcKHe CucTeMsbl yrpaBieHUs] ONTUKOH Teneckona. OnTuyeckue
HUHCTPYM EHTBI uaTepdepomerprl. ConHeuHble TenecKonbl. CBETOQHUIBTPHI.
Crexrpainbhbie mpuoopbl. MH(pakpacHbie TeECKOIbI.
Paguoreneckonsl. Teneckomnsl 1iisl yIbTpaguoIETOBOrO U
PEHTTEHOBCKOr'O IHANa30HOB
OCHOBHBIE XapaKTEePUCTUKH MIPUEMHUKOB M3ydeHus ['1a3 kak
NPHEMHUK n3inydeHus. doTtorpaduaeckas 3MyIbCUs KakK
P3 [IpuemMHMKYN U31y4eHUS MIPUEMHHUK U311y4eHUs. DOTORIEKTPUUECKHUE TPUEMHUKHU
u3iydeHus. TeroBsle MpUeMHUKH. [IpueMHUKH PEHTTEeHOBCKOTO
m3iydeHus. [IpueMHuKY U3ITydeHns B panorama3oHe.

3 PACIIPEJAEJIEHUE YYEBHOTI'O BPEMEHU

3.1 Pacnpenesienue ayAuTOPHOH HArPY3KH M MeEpPONPHUATHHA CAMOCTOATENbHOH PpadoThI 1O
pa3aenam JUCUMIIMHBI
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4 OPTAHM3AIIAA NMPAKTHYECKHX 3AHSATHHA, CAMOCTOSTEJIBHOMU PABOTHI
O AMCIUIIVIMHE

4.1 JIabopaTopHbie padoThI

S _ Bpems na
S é E Howep HaumenoBanue padorsbl BPITOTHEHHE
= 2 2| paboThI padoThI
=¥ (uac.)
P2 1 Brenenue. Knaccuueckuii criekrporpad 2
P2 CrieKTpOMETpBI ¢ NEPEKPECTHOM JucTIepCUeii. 16
P2 3 OcHOBHBIE ATarbl MOJTYYCHHUS U IPEABAPUTEILHOMN 16
00pabOTKM CHEKTPAIBHBIX JAHHBIX.
Bcero: 34
4.2 llpakTyecKkue 3aHATHS
S _ Bpems Ha
S é E Howep HaumenoBanue padorsbl MPOBCICHHE
= 2 2| paboThI 3aHATHA
2 (uac.)
P1 1 Pemenue 3aga4 Ha pacyeT 3B€3IHbIX BETUYUH 2
P1 ) Pemenue 3a1ay Ha OCHOBHbBIE (POTOMETPUUYECKUE BETUUMHBI )
Y CBSI3b MEXy HUMH
P2 3 Pemenue 3aga4 Ha onpeneneHne pazpenaroniei )
CIIOCOOHOCTH UM NMPOHUIIAIONIEHN CUJITBI TEJIECKOTa
P2 4 Pemenne 3aga4d Ha pacuer aGeppanuii 2
P2 5 YacToTHO-KOHTPACTHAS XapaKTEPUCTUKA. ATaITUBHAS )
OTTHKA.
P2 6 XapaKTepUCTUKH CIIEKTPAIHHBIX TPHOOPOB 2
P2 7 Pabota pagnonnTephepoMeTpoB 2
P3 8 KBaHTOBBIN BBIXO/I MPUEMHUKOB U3JTYYEHUS 3
Bcero: 17

4.3 IlpuMepHasi TEMATHKA CAMOCTOSATEILHO padoThI

4.3.1 Ilpumepnotii nepeuerns mem 0OMAUWLHUX padoOm

He npenycmoTtpeno

4.3.2 Ilpumepnstii nepeuenv mem cpagpuueckux paoom

He npenycmotpeno

4.3.3 Ilpumepnotii nepeuenv mem pegpepamos (3cce, meopueckux paovom)
He npenycmotpeno

4.3.4 llpumepnasa memamuxa uHOUBUOYAIbHBIX UTIU 2PYRNOGHIX NPOEKN 08
He npenycmoTtpeno

4.3.5 llpumepnuwlit nepeuensv mem pacuemusix paoom (npozpammHsbix npooOyKnoa)
He npexgycmorpeno

4.3.6 Ilpumepnbwlit nepeuensv mem pacuemno-2paguueckux paoom

He npenycmotpeno

4.3.7 lIpumepnbwlit nepeuensv mem Kypcoewvix RPOEKmoe (Kypcoevix pabom)

He npenycmorpeno



4.3.8 llpumepnas memamuxa KOHMPOJIbHBLIX PadOmM

1 OcHOBHbIE TIOHATHA MAaKpPOCKOIMYECKON Teopun wusiydyeHus. OCHOBHBIE XapaKTEPUCTHKU
TEJIECKONOB. AGeppalyu ONTUYECKUX CUCTEM.

2  Mertoapl KOHTPOJIS U UCCIIEOBAHUS aCTPOHOMHUYECKON ONTUKU. CUCTEMBI yIIpaBICHUSI ONTHUKON
teneckona. CrieKTpajibHble IPUOOPBI.

3 Papumoteneckonsl. OCHOBHBIE XapaKTEPUCTUKU IPUEMHHUKOB U3JIy4EHUS

4.3.9 llpumepnasa memamuxa Koji10KeUyMo8
He npenycmotpeno

5 COOTHOIEHME PA3JEJIOB TUCHUILIMHGI 1 MIPUMEHSEMBIX TEXHOJIOT UiA
OBYYEHUA

JIMcTaHIHOHHbIE
AKTHBHbIE METO/IbI 00y4eHHsI | 00pa3oBaTeIbHbIe TEXHOJIOTHH
M 2JIEKTPOHHOE 00y4YeHue
- | 3 o
~ ~
) ) = o 3)
= < S 2 | > =l L 8= 8 =
g S| g 35| 2|8 =0 5|8 £ 5
32 Q = — = O
Koa pa3nena, Tembl LC% 2 é g S o % 2| = = E =18 z el
O 3] 3 — ol < [
AMCIHUTIIHHBI sl 3| =8| & E| & = 2|2 52 =| =8 &
S| 5| 2| ¢ S| 3|¢C|egggEslsg &
TS| v E| B| E| 2|z 8| E &2 EZE E
= | S| el 2l 2|l 2| 2IEBe EEEs gl 2
8 | & 3] = g 0 Z |5 =|m SlE 2% ¢
o = \© = m SIRSEES o =
= S| Sl 5| 6 |» S 928 8 &
2l =2 | 5| & |& Bl< B0 =
=T &8 |E ° & &
@) a o
P1-P3 * * *

6 IIPOLOEAYPbI KOHTPOJIA U OHEHUBAHHMA PE3YJBTATOB OBYYEHUA
(IIPUJIOKEHME 1)

7 MPOOEAYPbI OHEHUBAHUA PE3YJIBTATOB OBYYEHHA B PAMKAX
HE3ABUCHUMOI'O TECTOBOI'O KOHTPOJIA (ITPUJIOKEHME 2)

$ OHJ OLEHOYHBIX CPEACTB JJisi NPOBEJEHHMS TEKVIUEA U
MPOMEKYTOYHOI ATTECTALIAM 110 JUCHUILIMHE (TPUJIOKEHHUE 3)

9 VYEBHO-METOJNYECKOE W  WH®OPMAIMOHHOE  OBECHEYEHHUE
TACIHATITAHBI

9.1 Pekomenayemasi iuTeparypa
9.1.1 Ocnosnaa rumepamypa

1 He6o u teneckon / pen.-coct. B. I'. Cypaun.— U3zn. 2-e, nepepad. — Mocksa : DUZMATIINUT,
2014.— 433 c.— Pexum gocryna:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2707.

2 bonbbacoBa, JI. A. AnanTuBHas KOppeKUUs aTMOC(PEPHBIX UCKAKEHUH ONTHYECKUX
M300pak€HNI Ha OCHOBE MCKYCCTBEHHOI'O OMIOPHOTo nctounnka.— MockBa : DU3MATIINT,
2012 .— 125 c.— Pexwum gocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=5260

9.2 Jlono/IHMTEIbHAA JINTEpPaTypa

1 3acos, A. B. O0mas actpodusuka : yue0. mocoOue /i CTyI€HTOB BY30B, 00yJaromuxcs mno
cnernuanbHocTsIM: 010701 - @usuka, 010702.— Actponomus / A. B. 3acos, K. A. [TocTHOB ;
MI'Y, ®us. dak., ['oc. actpon. un-t uM. I1. K. llItepudepra .— Ppssuno : Bek 2, 2006 .— 496
c.— 60 ak3.



2 VYokep, I'. ActpoHomudeckue vHadmroaenus / I'. Yokep ; mep. ¢ anrin. A. D. I'ypesiHOoBa, A. C.
KytsipeBa, A. A. TokoBunuHa ; nox pex. I1. B. llernoBa .— Mocksa : Mup, 1990 .— 351 c.—
Pexxum nocryna: http://iaaras.ru/media/library/walker.pdf

3 Maprtsinos, /1. f. Kypc npaktuueckoii actpousuki : [ans yausepcurero] / 1. . MapTeiHOB
.— 3-e u3n., mepepab. — Mocksa : Hayka, 1977 .— 543 c.— 21 k3.

4  Kypc actpodu3uKku 1 3B€31HOM acTpoHOMHH / OTB. penl. A. A. MuxaitnoB .— Mockaa ;
Jlenunrpan : I'ocygapcTBEHHOE U3AATEIBCTBO TEXHUYECKO-TEOPETUUECKON TuTepaTypsl, 1951-
1964.— T. 1/ B. B. Ans0unkwuii, B. I1. Bszanunem, A. H. [leiia [u ap.] ; penxon.: A. H. [eiiq,
B. A. Kpar, O. A. Menbuauxkos, M. C. Oiirencon .— 1951 .— 591 c¢.— 18 3k3.

9.3 Metoauueckue pa3padoTku
He ucnons3yrorcst
9.4 IIporpamMmMHoOe obecrieyeHmne

1 CBoboano-pacnpoctpansemoe [10 «3Be3nnbiii atnac Aladiny: http://aladin.u-strasbg. fr/
2 CsobGomno-pacrpoctpansemoe [10 mius 00pabOTKM acCTPOHOMHUYECKHX H300paKeHUH W
Bu3yanuzanuu JaHHbix «SAO Image DS9»: http://ds9.si.edu/site/Home.html

9.5 Ba3ml JAHHbIX, uﬂq)opMaunm{l{o-cnpanoqnue H IMTOUCKOBBIC CUCTEMbI

1 Hayunas snexktponHas Oubnmnoteka, http://elibrary.ru/defaultx.asp
2 ADS, http://adsabs.harvard.edu/abstract service.html
3 3onanbHasg HaydHast oubnuoreka YpdV http://lib.urfu.ru

9.6 D1eKTpOHHBIE 00pa3oBaTeIbHbIE PeCypChl
He ucnons3ytorcst
10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI

Cgenennsi 00 OCHAIIEHHOCTH AWCUMILUIMHBI CHENHAJM3MPOBAHHBIM M J1a00paTOPHBIM
000py10BaHUEM

1 Ayauropun, o0opyqoBaHHbIE MYJIbTUMEIUMHBIM MTPOEKTOPOM, JJISi MIPOBENICHUS JEKIMOHHBIX U
MPAKTUYECKUX 3aHATHUH.

2 KomnbloTepHBIN Kiacc Ajsl MPOBEICHHS JIaOOpAaTOPHBIX 3aHSATHUH M CaMOCTOSITENLHOM pabOThI
CTYICHTOB.



I[MPUJIOXEHHUE 1
K paboueli mporpamme JUCIUIUTHHBI

6 MIPOLIEJYPbI KOHTPOJISI U OLIEHUBAHUSI PE3YJbTATOB OBYYEHMS B
PAMKAX TEKYIIE 1 IPOMEKYTOUYHOM ATTECTAIIMA MO JUCUMUILINHE

6.1 BecoBoii k03¢ puumeHT 3HAYUMOCTH AU CUHUIIMHBI — 0.5

6.2 IIpouenypnbl TeKylleld U MPOMEKYTOUHOM aTTECTALMHU 1O TUCIUIJINHE

1.JIexkuuu: K03(ppUIHEHT 3HAYUMOCTH COBOKYNHBIX Pe3yJIbTATOB JEeKIMOHHbIX 3aHATHi — 0.4

Tekymas arrecranusi Ha JeKIHAX Cpoxu — cemecTp, MakcuMaJbHast
yueOHas HeaeJsl oleHKa B 0aJ/l1ax

Ilocemenue aeKIui VI, 1-17 nenenn 10

KonTponbshas pabora Nel (00acTh MpoBepKu: yMEHHE VI, 6 nenens 30

WCTOJIb30BATh ACTPOHOMHUYECKUE U (PUIUKO-
MaTEMaTUYECKHUE METO/IbI IIPY PELICHUH 3a1a4
ACTPOHOMMUH; )

Kontponbhas padora No2 (0bnacTb mpoBepKH: 3HAHUE VI, 9 Henens 30
OCHOB CIIE€IIMATbHBIX ACTPOHOMHYECKUX U JAPYTUX
€CTECTBEHHOHAYYHBIX JUCIUIUINH; 3HAHUE OCHOBBI
HaAOJI0IATENTbHON M TEOPETUYECKON CIIEKTPOCKOITHH)
KonTponbHas pabora Ne3 (00s1acTh MPOBEPKH: OCHOBHBIE VI, 12 nenens 30
METOJIBI U PE3YJIbTAaThl COBPEMEHHON aCTPOHOMHN)
BecoBoii k03¢ ¢uIIIeHT 3HAYUMOCTH Pe3yJIbTATOB TeKYlIel aTTecTanuu no Jekuusam — (.5
IIpoMeskyTOUHAsA aTTeCTALUS 110 JIEKIMAM — 9K3AMEH

BecoBoii k03¢ ¢uIIeHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM aTTecTalMu Mo Jekuusam — 0.5
2. [IpakTHYecKHe/ceMUHAPCKH e 3aHATHSA: KO GUIMEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJabTaTOB
NMPAKTHYECKUX/CeMHHAPCKUX 3anaATuii — 0.3

Texkymas arrecranusi Ha Cpoku — cemecTp, MaxkcumanbHas
NMPAKTHYEeCKUX/CEMHUHAPCKHUX 3aHATHSX yueOHasi HeIeJist OlleHKA B fajuiax
[Tocemenne MPaKTHYCCKUAX 3aHITHN VI, 1-17 venenu 20
Pemenme 3amad mo TeMam NpakTHIECKUX 3aHATHI (&) VI, 1-17 venenu 80

BecoBoii k03()(pHUMEHT 3HAYUMOCTH Pe3yJbTATOB TEKYIlel aTTecTalMu M0
NPaKTHYeCKUM/CeMHHAPCKUM 3aHsATHsIM — 1.0

IIpome:xyToUHas aTTeCTAUSA MO NMPAKTHYECKUM/CEMHUHAPCKUM 3aHATUSM — Hem

Becooii k03¢ duueHT 3HAYMMOCTH Pe3yJIbTATOB MPOMEKYTOYHOMH aTTECTALMHU 110
npaKkTHYecKuM/ceMuHapckuM 3anaTusim — 0.0

3. JlaGopaTopHble 3aHATHSA: KOI(PPUIIHEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJabTAaTOB JIa00PaTOPHBIX
3ansaTuid — 0.3

Tekymas arrecTanusi Ha Ja00pPaTOPHBIX 3aHATHSX Cpoku — cemecTp, MaxkcumainbHas
yuyeOHasi Heaesst OlleHKA B fajiax

ITocemenne mabopaTopHbIX 3aHsTHI (10) VI, 1-17 vegenu 10

Bremonnaenne mabopaTtopHoii pabotsr Nel (obmacth VI, 2-7 nenenu 30

MIPOBEPKHU: HABBIKK pabOThI C aCTPOHOMHYECKUMU
pe3ynbTaTaMy U JaHHBIMH)

Bremonnaenne mabopaTtopHoit padoTs! Ne2 (0bmactb VI, 2-7 nenenu 30
MIPOBEPKHU: YMEHHUE UCIIOIb30BATh IPHOOPETEHHBIE 3HAHUS
TUTS aCTPOPUZNIECKUAX HCCIIETOBAHUI )

Bremonnenne mabopaTtopHoit padoTer Ne3 (obmacthb VI, 2-7 nenenu 30
MIPOBEPKHU: YMEHHUE HCIIOIb30BAThH 3KCIIEPUMEHTAIBHBIE U
TEOPETUYECKHE METO/IbI TPOBEAECHHSI HAyYHBIX
HCCJICTOBAHMIA; )

BecoBoii k03¢gduLeHT 3HAYUMOCTH Pe3yJIbTATOB TeKyllell aTTecTAlMHU 10 JIA00PATOPHBIM
3ansaTusaM — 1.0

IIpomexyTouHasi aTTecTalMsl MO J1a0OPATOPHBIM 3aHATUIM — Hem

BecoBoii k03¢ duueHT 3HAYUMOCTH Pe3yJIbTATOB NPOMEKYTOYHOMH aTTeCTAUMHU 110 JIA00PATOPHBIM
3ansruam — 0.0




6.3 Ilpouenypsnl Tekyleil U NPOMEKYTOUYHOM aTTeCTALMU KYPCOBOH padoThl/MPoeKTa

He npenycmorpeno

6.4 KO3(1)(1)HIII/I6HT SHAYUMOCTHU CEMECTPOBLIX PE3YJIbTATOB OCBOCHUA NTUCHUIIJIMHBI

IlopsiakoBbIil HOMep ceMecTpa 110 y4eOHOMY
IVIaHY, B KOTOPOM OCBaMBaeTcs JUCHUILIMHA

KoappuuneHT 3HAYMMOCTH pPe3yJIbTaTOB
OCBOCHUS TUCHHUILIMHBI B CeMecTpe

Cemectp 6

1.0

10



[MPUJIOKEHHUE 2
K paboueli mporpamme JUCIUIUTHHBI

7 NMIPOLOEAYPbI OHEHMBAHUSA PE3YJIBTATOB OBYYEHHUA B PAMKAX
HE3ABUCHUMOI'O TECTOBOI'O KOHTPOJIA

HTK ne npenxycmotpeH
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[MPUJIOXXEHUE 3
K paboueli mporpamme JUCIUIUTHHBI

8 ®OHJI OIEHOYHBIX CPEACTB JJId TPOBEJAEHMA TEKYIIEWM W
IMPOMEXYTOYHOMN ATTECTAIIMHA 11O JUCIIUILIVHE

8.1 Kputepun ouneHuBaHHMs pPe3ybTATOB KOHTPOJbHO-OLCHOYHBIX MEPONPUATHI TeKyllel M
NPOMEKYTOYHOH aTTeCTALMH N0 JUCIUIITIUHE

B pamkxax BPC mpuMeHSIOTCS yTBEp)KICHHbIE Ha Kadeape KpUTEpUU OLCHUBAHHS IOCTHIKCHUMN
CTYIEHTOB 10 Ka)KJJOMY KOHTPOJIbHO-OLIEHOUHOMY MeponpusaThio. Cucrtema KpUTepueB OLICHUBaHMS,
KaK M IpU NPOBEIECHUHM IPOMEKYTOUYHOM AaTTECTallMd II0 MOJYJI0, ONMPAETCd Ha TPU YPOBHSA

OCBOCHHSI KOMIIOHEHTOB KOMIIETEHLIMI: TOPOTOBBIM, ITOBBIIEHHBIN, BBICOKUH.

Komnonentoi IIpu3HaKku ypoBHSI 0CBOEHHSI KOMIIOHEHTOB KOMI eTEHIUI
KOMIIeTeH Uil MOPOroBbIii TOBBIIICHHbIN BBICOKHI
CTyneHT 1eMOHCTpHUPYET CryneHT neMOHCTpUPYET CTyneHT MOXeT
3HaHHE-3HAKOMCTBO, aHAMUTUYECKNE 3HAHUS: CaMOCTOATENBHO
3HAHHUE-KOIHIO: Y3HAET YBEPEHHO BOCTIPOM3BOIUT | M3BJIEKATHh HOBBIEC 3HAHUS
O0BEKTBI, SIBICHUS U Y TIOHUMAET TMOJTyYeHHBIE | U3 OKPY)KAIOIIEro MUpa,
MOHSITHS, HAXOJUT B HUX 3HAHMI, OTHOCHT UX K TOH | TBOPYECKU UX
pazIuyus, TPOSIBISIET WA WHOU WCIIOIB30BaTh JUIS
3HaHHE UCTOYHNKOB KJIacCU(UKAITMOHHOM MPUHSTHS PEIICHUH B
E— noiy4eHus: HHpopMaluu, | TpyImIe, CaMOCTOSTENHEHO HOBBIX M HECTAHJAPTHBIX
MOJKET OCYIIECTBIIATH CUCTEMaTU3NPYeT UX, CUTYaIUsX.
CaMOCTOSATENbHO yCTaHaBIIMUBAET
PEeNpOnyKTHUBHBIE B3aMMOCBSI3H MEXITY
JeWCTBYS HAJl 3HAHHUSIMA HUMH, IPOJAYKTHBHO
ITyTEM CAMOCTOSATEIbHOTO | MMPUMEHSET B 3HAKOMBIX
BOCIIPOM3BEIEHUS U CUTYaLlUsIX.
IIPUMEHEHUS
nHpOpMAITHH.
Crynent ymeeT koppektHo | CTymeHT ymeeT CTyneHT ymeer
BBIIOJIHATH [IPEANIMCAHHbBIE | CAMOCTOATENIBLHO CaMOCTOSITENBHO
JEUCTBUS 110 UHCTPYKIUH, | BBIIOJHATH AeHCTBUSA BBINOJIHATH JEHCTBUS,
ITOPUTMY B U3BECTHOM (npuemsl, onepanuu) o CBSI3aHHBIE C PEILICHUEM
CHUTYyalluHy, PELICHUI0 HECTAHJAPTHBIX | MCCIEI0BATENbCKUX 33424,
V MeHIs CaMOCTOSITENBHO 3a1a4, TPeOYIOmuX JEMOHCTPUPYET
BBINOJIHACT ACHCTBUSA 1O BbIOOpA Ha OCHOBE TBOPUYECKOE
PELLIEHUIO THIOBBIX 3aa4, | KOMOMHALMM H3BECTHBIX UCIIOJIb30BAHUE YMEHUI
TpeOyromux BEIOOpa U3 METOJIOB, B (TEeXHOIIOTHIA)
YKCia U3BECTHBIX HETIPeCKa3yeMo
METO/0B, B IIPEACKA3yeMO | U3MEHSIOIIEICS CUTYyaluu
HU3MEHSIONICHCS CUTYalluH
CTyaeHT UMEET HU3KYIO CTyneHT umeer CTyIeHT UMEET Pa3BUTYIO
MOTHUBALMIO yueOHON BBIPQKEHHYIO MOTUBALIMIO | MOTHBALUIO YIeOHOH 1
JEATEIbHOCTH, MIPOSIBIIICT | Y4€OHOM AesTENbHOCTH, TPYZOBOH AESITEIBHOCTH,
JInuHoCTHBIE Oe3pa3nu4Hoe, JEMOHCTPUPYET MPOSIBIISIET HACTOWYMBOCTD
KayecTBa 0E30TBETCTBEHHOE MO3UTUBHOE OTHOILICHUE K | M YBJICUEHHOCTD,
OTHOIIIEHHE K ydeoe, o0y4ueHuro u Oyymien TpyAoIroowue,
MOPYYEHHOMY ey TPYZLOBOH €SITEIBHOCTH, CaMOCTOSITENbHOCTB,
IPOSIBJISIET AKTUBHOCTb. TBOPYECKHH MOJIXOI.

8.2 Kputepun ouneHMBaHHA Pe3yJbTATOB NMPOMEKYTOYHOH AaTTeCTALMH NPH HMCIOJIb30BAaHUH
HE3aBHCHMOI'0 TECTOBOI0 KOHTPOJIA

HTK ne ucnonssyercs

12




8.3 OneHouHbIe cpecTBa A5 NPOBE/ICHUs TEKYIIe ¥ MPOMeKyTOYHOM aTTeCTAlUHN

8.3.1 Ilpumepnule 3a0anus 013 nPoeOeHUs MUHU-KOHMPOTIbHBIX 6 PAMKAX YUEeOHbIX 3AHAMUIL

He npenycmorpeno

8.3.2 Ilpumepnvie KoHmpobHBIE 300A4U 6 PAMKAX YUEOHBIX 3AHAMULL

He npenycmortpeno

8.3.3 Ilpumepnvle KoHmMpobHBLE KEUCbl

He npenycmortpeno

8.3.4 Ilepeuens npumepnvlx 60npPocos 014 3auema

He npenycmorpeno

8.3.5 Ilepeuens npumepnvlx 60nPOCOB 011 IKIAMEHA

1

DN =W

—_— = O 00 J O

— o

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36

[Ipenmer u 3agaun actpopusuku. BzaumMocBs3b pa3ienoB acTpopU3NKY.
OcHoBHbI€ (POTOMETPUUYECKUE BEIUUUHBI (IOTOK, MHTEHCUBHOCTb, OCBEIIEHHOCTb, IPKOCTb).
[IIxana 3B€3AHBIX BEJIUYHH.
Teneckonbsl. OCHOBHBIE XapaKTEPUCTUKH TEIIECKOTIOB.
Pa3pemaromas cuna teneckona. [{udpaxius Ha BXoJAHOM OTBepcTUU. DaKTOPHI, YXYIIAIOIIKe
KayecTBO M300paKEeHUSI.
[Tomexu, BHOCUMBIE 3eMHO# aTMOCc]epoid. ACTpOKIUMAT.
[Iponunaromas cuia Teneckomna.
[Tonsatue nneanbHOM onTUYECKON cucTteMbl. AGeppamuu. Kputepuii Panest.
Xpomatudeckas adeppanusi. CiocoObl yCTpaHESHHS.
Cdepuueckas abepparusi. CriocoObl yCTpaHESHHS.
BreoceBrie abepparuu — koma u acturmatusMm. CriocoObl ycrpanenus. Cucremsl llImuara u
MakcyToBa.
OcHoBHbIE THIIBI PEPIECKTOPOB.
MeTo1bl KOHTPOJISL ¥ UCCIIeI0OBAHUSI aCTPOHOMUYECKOM ONTHKH.
YacTOTHO-KOHTpACTHAs XapaKTepUCTUKA.
Konctpyknus teneckonoB. TUbl MOHTHPOBOK.
AKTUBHas ONTHKA.
AnantuBHas ONTHUKA.
Onrtuueckue uarepdepomerpsl. UuTephepomerp MaiikenbcoHa.
OnTuueckue nnreppepomerpsl. UuTEepPepomMeTp HHTEHCUBHOCTEIA.
Conneunslie Teneckorsl. L{enocraT u cugepocrar.
['opuzoHTaNnbHBIN 1 OALIEHHBINA COTHEUHBIE TEIECKOTIbI.
®dororenuorpad 1 BHE3aTMEHHBIN KOpoHOTpad.
CeetodunbTpbl. AGcopOLMOHHBIE CBETOMUILTPHIL. Vicnonb3oBanue cBeTO(UILTPOB.
NuTtepdepeHinoHHbie CBETOPUIBTPHI.
NuTepdepeHInoHHO -0 PU3AIMOHHBIE CBETO(UIBTPHL.
Crnektpanbnbie npubopsl. [Ipunnunuansaas cxema. OCHOBHBIC TAPAMETPBHI.
[TpusmennsIii ciekrporpad.
CornacoBanue criektporpada ¢ teneckornom. HopmanbHas myprHa MIENH.
JudpaxiroHHslil ciekTporpad.
OObekTuBHAs MpU3Ma, OecieneBoi crekTporpad.
Nurtepdepomerp @abpu-Ilepo B kauecTBe CHEKTPATHLHOTO MPUOOPA.
Teneckornsl 1yist ”HPpPaKpaCHOTO AUANa30HA U UX OCOOCHHOCTH.
Panuoreneckonsl. /luarpamma HanpaBJIeHHOCTH.
[Iym npuemnuka u anteHHsl. lllymoBas Temmneparypa. [loHATHE SpPKOCTHOM TeMmeparyphl.
UyBCTBUTENBHOCTH PaUOTENECKOTIA.
PagnonntepdepomeTpsl.
Teneckomnbsl s ynbTpaduOJIETOBOTO W PEHTTEHOBCKOTO Iuama3oHOB. ONTHKA CKOJIB3AIIETO
MaJIeHusl.
13



37
38
39
40
41
42

43
44
45
46
47
48
49
50
51
52
53

Hedoxycupyromue koummMatopsl. MoayTupyronyie KOJLUTMMaTOPBL.

[IpueMHuKYN n3nyyeHus. MeToasl perucTpaluy U3JydeHHUs.

KBaHTOBBIH BBIXOA 1O OTKIMKY. KBaHTOBBIN BBIXO/ 110 0OHApyKeHHI0. [[poO0BOM IIyM.
I'ma3 xak npueMHUK u3itydeHus. Kpusas BUIHOCTH.

doTtorpaduyeckas IMYIbCUS KaK TPUEMHHUK H3ITyUCHHS.

[InotHOCTH  (hoTOTpauueckoro  H300paKeHHs.  3aKOH  B3aUMO3aMECTHMOCTH,
[IIBapumunbaa, 3akoH Kpona.

XapakTepucTuueckasi Kpubasi pOTOIMYIIbCUU.

CnexTpanbHas 9yBCTBUTEIBHOCTh (POTOAIMYIIbCHH. | UITepCeHCHONIH3AIIHA.
®oTONMEKTpHUECKIE TPUEMHUKH U3TydeHus. BHyTpeHHuii n BHemHMA HoTOdPPEKT.
DOTOYMHOKUTEIb.

DNEKTPOHHO-ONTHYECKUE ITPE0OPa30BATEIH.

TeneBU3NMOHHBIE KAMEPHI.

Kpemuuesiit aunoa. J{noaHeie MaTpuIibl.

[M3C-marpunbl. Cxema padoTst 3-dazHoro I13C.

TenoBbie mpueMHUKH. OCHOBHBIE BU/IbI TEIUIOBBIX IPUEMHHUKOB.

BbonomeTpsl.

Pagnomerpsl. Cynep-rerepoinHHas cxema paJuoMeTpa.

3aKOH

8.3.6 Pecypcer AIIHUM Yp®Y, CKY/] Yp®@Y ona npoeedenus mecmoeozo KOHMpPOa 6 paAMKaAX
meKyueil u nPOMeNCymouUHol ammecmayuu

He ucnons3ytorcst

8.3.7 Pecypcelt @310 ona nposedenusn He3a8uUCUMO20 MECM 06020 KOHMPOA

He ucnons3yrorcs

8.3.8 Hnmepnem-mpenasicepot

He ucnons3ytorcst
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