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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3asenytowmin kadenpoi, o.H. (poueHT) bukmaes U.®.
Kadgoenpa actpoHOMMM 1 KOCMUYeckorn reofneamm OtaeneHme actpouankm 1 KOCMUYECKOM
reoge3un , lifan.Bikmaev@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

OcBOEHME OCHOBHBbIX XapakTepucTnk onTU4eCkmnx Ha3eMHbIX TeNECKOrNnoB N OCHOBHbIX METOLOB
HabntoeHin ¢ UCNoNb30BaHNEM COBpPEMEHHbIX MPUEMHUNKOB N3JTyHEeHUA. [MoHMMaHne OCHOBHbIX
acTpodunsnyecknx 3anad, ons KOTopbix MNPUMEHAOTCSA MeToObl I'IpaKTVI‘-IeCKOI7I acTpogon3nKu.

2. MecTO AMCcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

[aHHas yyebHas oucumnnnHa BkodeHa B pasgen "b1.6.25 OucumnnmHbl (Moaynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 03.05.01 ACTPOHOMUSI U OTHOCUTCS K 6a30BOM
(obwenpogpeccroHanbHo) Yactu. OcBanBaeTcs Ha 3 kypce, 5 cemecTp.

OucumnnuHa MNpakTuyeckas actpoduamka oTHocuTca k bazoBoi yacTtu [NpodbeccrnoHanbHOro Lmkna
- C3.b.6. SBnsetcsa normyeckn cesisaHHoM ¢ aucunnnmHamm Oblwas actpoMeTpusi, MoaynsiMn
"Marematuka" n "Obwas dpusnka".

Ins oceoeHuns aucumnavHbl "MNpakTnyeckas actpoguanka " obyyarowmecs LONXHbI 3HATb
CBeLleHs, NoNy4YeHHble paHee npu ndydeHmun OOLein acTpoOHOMUK, MaTEMATNYECKOro aHanmns3a u
obLwein pnamku.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pe3ynbTaTte 0CBOEHUSA OUCLUNINHBI (OOPMUPYIOTCA cneaytowme KoMneTeHUnmn:

PacwumncppoBka
Wincpp komneteHuyu npuobpeTaeMon KOMNETEHLUN
K-1
86meKyanyprle CNOCOOHOCTb NPEACTaBNATb COBPEMEHHYIO KapPTMHY MM1pa Ha OCHOBE
KOMMETEHLINN) LIeNOCTHOWN CUCTEeMbl eCTECTBEHHO-HaY4HbIX 3HaHW
MK-1 CNOCOBHOCTb OPNEHTMPOBATLCS B 6A30BbIX aCTPOHOMUYECKMX U
(npodpeccunoHanbHble PU3MKO-MaTEMATUHECKMX TEOPUAX N MPUMEHSTb NX B HAYYHbIX
KOMNeTeHLmm) nccnenoBaHUNAX
MK-4 -
BNafeHne HaBblkaMy CaMOCTOATENbHOW Tbl, CAMOCTOSTENbH
(popeccuoranseie |0 oo Acmrenaraat e
KOMMeTeHuun) pesy
3HaHMe OCHOBHbIX (PU3NYECKNX MPOLLECCOB, OTBETCTBEHHbIX 32
MNCK-1.2 npvpony 1 Habnioaaemble 0COBEHHOCTN KOCMUYECKMX OO BEKTOB 1
ABNIEHUI
3HaHWe COBPEMEHHbIX NPeACTaBNEHNIA O CTPOEHUN N 9BONOLN
MNcK-1.3 ConHua, ConHe4YyHol CUCTEMbI, 3BE3[, MEX3BE34HOW Cpebl, ranakTunk
N OPYrnx KOCMUYECKUX OO HEKTOB
3HaHWe 1 NCNONb30BaAHNEM Ha3eMHbIX N KOCMUYECKMX METOL0B
NncK-1.4 MoNy4yeHns acTpPogU3NYECKON NHGOpMaLMn 06 aCTPOHOMUYECKNX
obbekTax u SBNeHMsX
MNCK-15 YyMEHVEe Ncnonb3oBaTb NPMOBPETEHHbBIE 3HAHMS NS aCTPOPUINYECKMX
' nccnenoBaHum

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:
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OCHOBHbIE XapakTePUCTUKM ONTUYECKMX CUCTEM TENECKOMOB M Pa3NNYHbIe KOHCTPYKLIMM
COBPEMEHHbIX HA3EMHbIX TEIECKOMOB. MPUHLMMNbI 1 METOLbI NONYHYEHWNS NPSIMbIX U CREKTPasNbHbIX
N300paxXeHuii ¢ NCNONb30BAHMEM COBPEMEHHOMO Hay4HOro 060PYLOBAHNS 1 MPUEMHUKOB
N3006paxeHunia.

2. DONTXEH yMeTb:

y4uTbIBaTb PasnnyHble apPEKTbl, U3MEHSIOWME NOTOK M3NYYEHNS OT 0O BEKTOB NPY NPOXOXAEHNM
€ro Yepes MexX3Be3OHYI0 Cpely, 3EMHYI0 aTMOCCREPY, ONTKKY TeNeckona v NPUEMHUK N3NYyYEHNS.

3. 0OMXEeH BnageTb:
NPVHUMNaMn actponanyecko 06paboTkn HabnoaeHWn N HaBbIKaMn MHTepnpeTauun pesynbTaTos

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

NPUMEHSTb METOAbI MPOKTUYECKOM acTPOUN3NKIM A5 BbINONIHEHUS aCTPOHOMUYECKMX HabnooeHNiA
C COBPEMEHHbBIMN NMPUEMHNKAMMN U3NyHEHUS

4. CTpyKkTypa 1 cogepXxaHue OUCLUNIUHBI MOAYNs
Obwas Tpya0eEMKOCTb ANCLMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS ANCUUNANHBI: 9K3aMeH B 5 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTtbl No AucuunIMHe/ MOAyNto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Bugabl n yachbl
ay,aMTOpHOM paboThbl,
Paspen UX TPYO0EeMKOCTb
N LucumnnnHbl/ CemecTp c':z‘g'gf;'al (B yacax) TeKY(':)"':T‘:)gE;pM"'
Monayns MpakTu-(Na6opa-
Nekuun| yeckune TOPHbIe
3aHATUA paGOTbI
1 [Tema 1. BeeneHve. Mpenmer 5 1-0 5 0 o |YCTHBIV onpoc
acTpogoun3nKu.
Tema 2. Teneckon Kak OCHOBHOW Eomﬁgmﬁggoe
2. [MHCTPYMEHT acTpopn3nN4eCcKmx 5 3-4 2 0 4 3anaHme
nccnenosaHum
Tema 3. Abeppauny onNTU4eckmx YCTHbIN onpoc
3. cucTeM 5 5-6 2 0 4
4 |Tema 4. O6uwwe ceoiicTea 5 7.8 5 0 5  |YCTHBI onpoc
NPUEMHUKOB U3Ny4eHns
5 Tema 5. CoBpeMeHHble naHopaMHble 5 9-10 5 0 4 Kggggganaﬂ
" [MPUEMHUKMN N3NYyYEHNS P
6. Tema 6. I'IponychaHVle ny4ncTon 5 11-12 5 0 4 YCTHbIN onpoc
9Heprum 3eMHom aTMocgepon
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuuu| yeckue | TOpHbIe
3aHATUA pa60Tb|
v Tema 7. CoBpeMeHHble 5 13-14 5 0 4 YCTHbIN onpoc

" |dpoTOMETpUYECKUE cTaHaapTh

[MucbMeHHoe
Tema 8. KoHCTpyKUMn i JomallHee
8. aCTPOHOMMYECKMX CMEKTPOrpacoos 5 15-16 4 0 4 3agaHve
Tema 9. MNpuHUMN cKpeLLeHHo i YCTHbIN onpoc
9. ancnepemm 5 15-16 2 0 2
Tema 10. OnpeneneHne nyyeBbix KoHTponbHas
10.|ckopocTein. doTomeTpust 5 17-18 2 0 2 |paborta

cnekTpanbHbIX TMHUA

Tema . IToroBas goopma KOHTpOnNS 5 0 0 0 OK3ameH

NTtoro 22 0 32

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. BeepeHue. lNpenmet acTpodpmankm.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MpenmeT actpodmamku. KocMoc - ruraHtckas counsndeckas nabopartopusi ¢ ycnosusimm
aKCNepuMeHTa, 3aaaHHbIMU Npuponoin. MHoroobpasne 06beKTOB BCeneHHOM 1 nx nanyyeHums.
N3mepeHmne nyuncToi aHeprum Bo BCEX SHEPreTNYEeCKMX ananasoHax - OCHOBHas 3aaaya
HabntopatenbHoi acTpodpmamkn. OCHOBHblE aHEpPreTUdecke ananasoHol. MNpobnemsl
MHTepnpeTaummn pesynbtatoB HabnoaeHnin. ACTpochunanka npakTnyeckas n TeopeTmyeckas, CBssb ¢
PU3NKOI 1 C OpyruMm pasgenamm actpoHoMumn. Ponb acTponanky B 3yHeHnn goyHOoaMeHTaNbHbIX
3aKOHOB MPUPOIbI.

naboparopHas pabora (2 yaca(oB)):

BblpaxeHue OfnH BONH U3Ny4eHUs B pasfinyHblX eguHuuax (AHrCTpeMbl, HM, MUKPOHbI, MM, M,
eB)

Tema 2. Teneckon KaK OCHOBHOM UHCTPYMEHT acTpochusnyeckux uccnenosaHum
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Teneckon kak OCHOBHOW MHCTPYMEHT acTpOoOn3NYeCKNX NCCNeaoBaHUI: HAa3Ha4YeHne, TUNbI,
OCHOBHbIE XapakTepuCTUKN. HazeMHble onTnyeckme, KOCMUYeckne, pagnoTeneckonsbi.
MexaHu4yeckune ycTponcTea, yCTaHOBKMW, DOKaNbHbIE CUCTEMbI TENECKOMOB. [1prMMepbl COBPEMEHHbIX
TeneckonoB Poccum n mupa. OCHOBHbIE XapakTePUCTMKM TENECKOMOoB: MacwTtab v yBenmyeHne, none
3peHus, paspelaolas cnocobHOCTb.

naboparopHasi pabora (4 4aca(oB)):

BbluncneHust macwtaboB n3obpaxeHust 1 Nons 3peHnst TENECKOMNoB Npu HabntooeHUsx ¢
M3C-matpruamn

Tema 3. AGeppauum oNnTUYECKUX CUCTEM

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Abeppaumm onTUYeckmx CUCTEM: Cqoepryeckasi, Koma, acTurmaTnam, KpMBM3Ha nons,
Xpomatuyeckas, noHsaTve o6 naeanbHol cucteme. VicnpasneHve abeppaunii, TUnbl 06 EKTUBOB,
PeNEKTOPbI, 3epKanbHO-NTNH30BbIE CUCTEMbI. ATMOCHEPHbIE MOMEXW, MPOCBETNEHNE OMNTUKN,
oTpaxatowme nokpbiTs. NMoHATME 0 METOAAX UCCNENOBAHMS ONTMYECKUX cucTeM. [lBa Tuna
COBPEMEHHbIX 3epKan KPYMnHbIX TENECKOMNOB M1pa - COCTaBHble U TOHKKE. MNoHATME 06 ananTUBHbIX
cucTemax - ucnpaeneHne opoHTa BOMHbI 1 POPMbI 3epkana B xoae HabnioaeHWiA.
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naboparopHas pabora (4 yaca(oB)):

BbluncneHus BenmumnH abeppaumini ONTUYECKUX CUCTEM (Cdoepunyeckas, kKoMa, acTUrMaTuam,
KpVBM3Ha Mons, XpoMaTunyeckasl) C UCronb30BaHNEM (QOPMYI

Tema 4. O6LuMe cBOUCTBA NPUEMHUKOB U3NTyYEeHUSA
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

O6wwne cBONCTBA NPUEMHUKOB M3Ny4yeHus (obwas 4yBCTBMTENbHOCTb, CrieKTpanbHas
4YBCTBUTENbHOCTb, KBAHTOBbI BbIXO4, aAONTUBHOCTb, CTaBUNBbHOCTL), MOHATME O
POTOMETPUYECKOI cUCTEME, MPUMEPLI TaKnX cucTeM. DPoToadhdpekT, ero 3akoHbl. CBOMCTBA
pOTOKaTO0B, POTOINEMEHTbI, POTOINEKTPOHHBIE YMHOXUTENN, YCUNUTENWN, (OOTO3NEKTPUYECKME
gpoToMeTpbl. TOYHOCTb, LOCTOMHCTBA M HELOCTATKN DOTOSNEKTPUYECKON DOTOMETPUN.
CoBpeEMEHHbIE MHOFOKaHasbHble 1 BbICTPOAENCTBYOWME ANEKTPOOTOMETPbI.

naboparopHasi pabora (2 4aca(oB)):

BbluncneHus nepexonoB Mexay Ppm3n4eckuMm 1 acTpoHOMUYECKUMU CUCTEMAMU DOTOMETPUYECKNX
BEJIMYUNH

Tema 5. CoBpeMeHHble NaHOpaMHble MPUEMHUKU U3NTyYeHUsI
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

CoBpeMeHHbIe NaHOPaMHble MPUEMHUKUN N3NyYEeHNS. DNEKTPOHHO-ONTUYECKMEe Npeobpasosarenu,
CKaHepbl, PETUKOHbI 1 Ap. - 3Tanbl Pa3BUTUS NPUEMHUKOB M3ny4eHus. Mprnbopbl ¢ 3apsL0BoiA
cBs3bto (M3C-maTpuLbl) - OCHOBA COBPEMEHHbBIX aCTPOHOMUYECKNX HabntoaeHwi. MNpuHumnn
LeicTBms, doopmat n3obpaxkeHus, CBsSI3b C KOMMbIOTEPOM, LMGPOBas permctpawums
acTpoHoMMYeckmx HabntoaeHuii. NMoHsTe 0 COBPEMEHHBIX MeToAax 06paboTkn N306paxxeHuiA.

naboparopHas pabora (4 4aca(oB)):

BbluncneHune 3se3aHbIX BennynH no otcyetam N3C-maTpuubl, pacyeT MacwTtaba nsobpaxeHuin Ha
nukcenb M3C-maTpuubl

Tewma 6. NponyckaHne ny4yncTon aHeprum 3eMmHon atMocdoepow
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

[MponyckaHne ny4ncTon aHeprum 3eMHom atMocdepomn, OKHa NPO3pPavyHOCTN, NOrnoweHne n
paccesiHne. dneMeHTapHas Teopus aKCTUHKUMW, NpakTnyeckme cnocobbl ee yyeta.

naboparopHas pabora (4 4aca(oB)):

BbluncneHne Bo3aywHbIX Macc, MONPaBOK 3a NOrnoweHne B atTMocdepe.
Tema 7. CoBpeMeHHble hoTOMeTpuYeckue ctaHaapThbl

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BuayanbHble 1 dpoTorpadouyeckme gootomeTpudeckme Kkatanoru npounoro. CoBpemMeHHble
dboTOMeTpUdeckme cTaHaapThl, Katanorn gooToaNeKTPUIECKUX 3B€30HbIX BeIMUYMH.

naboparopHasi pabora (4 4aca(oB)):

CpaBHeHue 3Be34HbIX BEIMYUH OAHON 1 TOW Xe rpynmnbl 38€34, N0 AaHHbIM (DOTOMETPUYHECKIMX
Katanoros, onybnnKoBaHHbIX B pasHble rogbl

Tema 8. KOHCTPYKLMM aCTPOHOMUYECKUX CrieKTporpados
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KoHCTpykumm cnekTporpadoos - NOABECHbIE U CTaLMOHAPHbIE, TEPMOCTATMPOBaHNe. Teneckonsbl ¢
NpenobbEKTUBHBIMU NPU3MaMK - OCHOBA MaCCOBO KlacCucukaLmm 1 onpeaeneHuns nyyeBbix
ckopocTeil. MoHoxpomaTopbl. AGCOPOUNOHHBIE U MHTEPEPEHLIMOHHBIE CBETOCOMNLTPLI.

naboparopHas pabora (4 4aca(oB)):

PacuyeT nuHeliHon aucnepcun 1 paspeluarolleli cuibl Npy cnekTpanbHblX HabntoaeHNSX ¢
ncnonb3osaHunem MN3C-maTpuubl.

Tema 9. NpuHUMN CKpeLLeHHOW aucnepcuu
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MprHUMN CKpeleHHOoM aucnepcuun. diwenne-cnekTpoMeTpbl B codetaHnm ¢ MN3C-matpruamum -
OCHOBa COBpPEMEHHON crnekTpockonuu. [NpenmyuiecTsa nepen Knaccuyeckumm CnekTpomeTpamm
BbICOKOI0 paspeLleHus.
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naboparopHas pabora (2 yaca(oB)):

Pacuet napameTpoB a(pPEKTUBHOCTM WeNne-cCnekTPoMeTpa N0 CPaABHEHMIO C KNACCUYECKNM
CNEeKTPOMETPOM

Tema 10. OnpeneneHue ny4yeBbix CKOpocTer. POTOMETPUSA CNEKTPaNbHbIX IMHUN
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MpwvHumn Oonnepa. MamepeHue cnektporpamMm. CTaHaapTbl AIMH BOMH, CNEKTP CPaBHEHMS,
OMCMEPCUOHHAs KpuBas, crnekTpokoMnapartop, npueeaeHne K ueHTpy ConHua. ®oToanekTpruyeckme
MeTOAbl ONpeneneHns Ny4eBbiX CKOPOCTEN. TOYHOCTb Pe3yNbTaToOB COBPEMEHHBIX M3MEPEHNIA.
PacnpeneneHve aHeprm B cnekTpax 3Be3f v ranakTuk, OTKIOHEHWE OT YEPHOTENbHOIO M3yHeHus.
CpaBHeHve HabnoaeHnii n Teopun. OnpeaeneHne napaMeTpoB atMocdep 3Be3L.
doToanekTpuyeckas cnekTpogotomMeTpus. PoTOMETPUSI CNEeKTPaNbHbIX TUHWUIA.

naboparopHasi pabora (2 4aca(oB)):

Pacuer ﬂyLleBOVI CKOopoCTn " I'eﬂI/IOLI,eHTpI/ILleCKOI‘/'I norpaskn Ha MOMEHT HabntoaeHns. BoluncneHms
3KBMBANIEHTHbLIX WNPWUH SMACCUOHHBLIX N a6COp6LI,I/IOHHbIX NVUHWIA NO ACTPOHOMUNYECKUM ClNeKkTpam
06BbEKTOB pa3nyHbIX TUNOB

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Hene- Buabl Tpyno- K(q)):l'p'g;llﬂ
N Pasnen Ce- nsa CaMOCTOSITe/IbHOM eMKOCTb camocho-
ANCUUNNJINHDbI MecCTp| ceme paﬁoTbl (B ATEeNbHO
cTpa CTYOEHTOB yacax) pa6oTl
Tema 1.
BeeneHwve YCTHbIN
1. ' 1-2 |noArotoska K yCTHOMY On
Mpenver 5 OAroToBKa K YCTHOMY OMnpocy 6 onpoc
acTpoon3nKN.
Tema 2. Teneckon
Kak OCHOBHOW aomaltu-
2. [WNHCTPYMEHT 5 | 3-4 |nogroTtoBka OoMalUHeEro 3afaHus 8 |Hee
acTpogoun3nyeckKmnx 3apaHve
nccnenoBaHui
Tema 3.
Abeppaumnu YCTHbII
3. ONTUYECKIX 5 | 5-6 |mogrortoska K yCTHOMY Ornpocy 8 onpoc
cucTem
Tema 4. Obwue
cBouncTBa YCTHbI
4. 7-8 |noaroToBka K yCTHOMY Orl
NPUeMHNKOB S 8 |noaroToska k ycTHOMy onpocy 6 onpoc
N3ny4eHns
Tema 5.
CoBpeMeHHble KOHTPO/b;
5. |naHopamHble 5 |9-10 [noaroToBka K KOHTPONbHOW paboTe 8 |Has
NMPUEMHIUKM pabota
N3ny4eHuns
Tema 6.
[MponyckaHue CTHBIiA
6. [nyunctoit sHeprum| 5 |11-12{nogrotoska K yCTHOMY ONpocCy 6 )c/m oc
3eMHoM P
aTMocgoepon
Tema 7.
CoBpeMeHHble YCTHbIN
7. 13-14|nogrotoeka K yCTHOMY oOn
dooTomMeTpuyeckme 5 |13 OATOTOBKA K yCTHOMY onpocy 6 onpoc
cTaHoapThbl
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI
N Pasnen Ce- | nsa camocCTosITe/IbHOM eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
CcTpa CTYOEeHTOB '-lacax) paGOTbI
Tema 8.
omau-
KoHCTpyKLUmm A
8. ACTPOHOMMYECKVIX 5 |15-16|noarotoeka gomalHero 3agaHus 8 :aezaHme
cnekTporpadgos
Tema 9. MNpuHUMN CTHBI
9. [ckpeLeHHOoM 5 |15-16|noarotoBka K yCTHOMY Onpocy 8 >(;n oc
ancnepcun P
Tema 10.
Onpepenexve
ny4eBbIX KOHTPO/b;
10.|ckopocTei. 5 |17-18|noarotoBka K KOHTPOsbHON paboTe 8 [|Hasz
doTomeTpus paboTta
crnekTpanbHbIX
NUHWIA
Ntoro 72

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

NeKuMoHHbIe 3aHSATUS coveTatoT B cebe knaccuyeckyto coopMy nodadm gakTn4eckoro matepmana B
COYEeTaHMM C AEMOHCTPALME NPUMEPOB aCTPOHOMUYECKUX TENECKOMNOB MMpa C NCMNONIb30BaHNEM
MyNbTUMEONAHBIX TEXHONOIMiA. JTabopaTopHbie 3aHATMS NPOBOAATCS B hopMe 0b6CcyXaeHus!
NpoNAEHHOro Matepuana, AUCKYCCUiA, pelleHnst NpakTn4eckmx 3anay.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPO/Si yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. BeepeHue. lNpenmet acTpodpmankm.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MHoroobpasue 06bekToB BeceneHHo n nx nanyvyenns. ViamepeHme ny4ncTol aHeprum Bo BCeX
SHepreTMYecknx gmanasoHax - OCHOBHas 3aJaya HabnonatenbHo actpoduankn. OCHOBHbIE
9HepreTUYeckne gmanasoHbl. BoipaxeHne OnuH BONH U3ny4eHuns B pasnuyHblx eamHmuax (OK-1).

Tema 2. Teneckon KaKk OCHOBHOM UHCTPYMEHT acTpocpn3nyeckmx uccnenosaHum
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

Teneckon Kak OCHOBHOM MHCTPYMEHT acTPOGU3NYECKMX UCCNeN0BaHWNIA: HA3HaYeHWe, TUMbI,
OCHOBHbIE XapakTepucTukn. HazemHble onTnyeckne, KOCMUYeckme, paanoTeneckonsl.
MexaHunyeckre yCTpONCTBa, YCTAHOBKM, POKaNbHbIE CUCTEMbI TENEecKonoB. OCHOBHble
XapakTepuUCcTKM TeNeckonos: MacwTab v yBennyeHune, none 3peHusi, paspeLiarolas crocobHoCTb.
BbluncneHus macwtaboB n3obpaxeHus 1 Nons 3peHns TENECKONOB NpU HabMoAEHNSX C
MN3C-matpuuamn (MK-1).

Tema 3. AGeppauum oNTUYECKUX CUCTEM

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Abeppaumm onTUYECKMX CUCTEM: Cdoepryeckas, KoMa, acTurMmaTnam, KpMBM3Ha nons,
xpomartuyeckas, noHsaTve 06 naeanbHol cucteme. VicnpaeneHve abeppaunii, Tunbl 06 EKTBOB,
pednekTopsbl, 3epkanbHO-NMH30Bble cuctems (MK-4).

Tema 4. O6LMe CBOMCTBA MPUEMHUKOB U3NTyYEHUS
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:
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ActpodpoTomeTpus. MNMoHsATUE 0 PU3NYECKON (NYHUCTBIA NOTOK, MHTEHCUBHOCTb, OCBELWEHHOCTb,
APKOCTb, CBETMMOCTb) U aCTPOHOMUYECKO (bneck, 3Be3nHas BeNnynHa, CBETMMOCTb, abcontoTHas
3Be3[Has BenmymHa) cuctemax ooToMeTpnYeCcKnx BeNNYUH, CBA3b MeXdy HUMU. BblumcneHms
nepexonos Mexay onan4yeckuMmn n aCTPOHOMUYECKUMIN CUCTEMaMN (POTOMETPUYECKUX BENNYMH.
Obwwme cBONCTBA MPMEMHUKOB N3Ny4eHns (00Wwas YyBCTBUTENbHOCTb, CMEKTpabHas
4yBCTBMTENBHOCTb, KBAHTOBbI/ BbIXOA, aAANTUBHOCTb, CTAOMIBHOCTb), MOHSATNE O POTOMETPUYECKONA
cucTteme, npumepsbl Taknx cuctem (MCK-1.2).

Tema 5. COBpeMeHHbIe naHoOpaMHble MPUeMHUKN nany4yeHusqa
KOHTPO/NbHas pa60Ta , MPUMEPHbIE BOMPOCHI:

BbluncneHust BenmumnH abeppaumini ONTUYECKUX CUCTEM C UCMONb30BaHUeM ¢oopmyn. CoBpeMeHHbIe
NnaHOpaMHble NMPUEMHUKN N3Ny4eHUs. DNEKTPOHHO-ONTUYECKME NpeobpasoBaTtenu, CKaHepbl,
pPeTUKoHbl 1 ap. Mpnbopsbl ¢ 3apsiaosoli cessbio (M3C-maTpuLbl) - OCHOBA COBPEMEHHbIX
acTpoHOMMYecknx HabnoaeHui. MpuHuMn gencTeus, popmat n306paxeHns, CBA3b C KOMMbIOTEPOM,
LUMdopoBas permcTpaums acTpoHOMNYeckmx HabnooeHuin. BeluncneHne 3Be3aHbIX BENNYMH MO
otcyeTam 3C-maTpurubl, pacyeT macwraba nsobpaxeHuin Ha nukcenb MN3C-matpuubl (MCK-1.3).

Tewma 6. NponyckaHne ny4yncTon aHeprum 3eMmHon atMocdoepow
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OkHa Npo3pavyHOCTN 3eMHOM aTMOCdephbl, NOrMOWEHNEe U paccesHne. dneMeHTapHasa Teopus
SKCTUHKLMK, NpakTUYecKkne cnocobbl ee yyeta. BolumcneHme Bo3ayLwHbIX Macc, NonpaBok 3a
nornoweHune B atmocqoepe (MCK-1.4).

Tema 7. COBpeMeHHbIe cpommepr-lecme cTaHAapThbl
YCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

BuayanbHble n poTorpadomyeckme gootToMeTpmyeckme karanoru npownoro. CoBpeMeHHble
dooTOMETpMYECKME CTaHAAPThI, Katanorn oTo3NekTpnu4ecknx 3sea3aHbix sennynH (MCK-1.5).

Tema 8. KOHCTPYKLMM aCTPOHOMMYECKMX CrieKTporpadoos

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Obwas cxema ycTpoicTtea cnektporpadga. OCHOBHblE XapakTEPUCTUKM NPU3EMHbIX CNEKTPOrpadooB:
yrnosas U nMHeHasa gucrnepcun, paspearlas cuna n yuctora cnekrpa. OCHOBHble
XapakTepuCTUKN NGPaKLMOHHbBIX CNeKTporpadoos, CpaBHEHME C NPU3MEHHbIMU. PacyeT nMHenHom
LMCNEPCUM U paspellarowein Cubl MpU cnekTpanbHbiX HABMIOAEHNSAX C MCNONb30BAHNEM
M3C-matpurubl. KOHCTPYyKLUMM CNeKTporpadgoos - NoABECHbIE U CTaUuNOHapHbIe, TepMOoCcTaTUpOBaHUeE.
Teneckonbl ¢ NPefoObEKTMBHBIMM NPM3MaMK - OCHOBa MAcCOBOI knaccudrkaumm n onpeneneHns
nyyeBbix ckopocTein. MoHoxpomaTopbl. ABCOPOLIMOHHBIE N UHTEPXEPEHLMOHHBIE CBETOUNLTPDI.
Tema 9. NpuHUMN cKpeLL,eHHON aucnepcum

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

dwenne-cnekTpoMeTpbl B codetaHun ¢ MN3C-maTpruamm - 0CHOBa COBPEMEHHOW CNEKTPOCKOMUN.
[MpeumylwecTsa nepen KNacCM4eCcKnMm CNeKTpoMeTpamm BbICOKOro paspeLeHuns. Pacyet
napamMeTpoB 3O EKTUBHOCTN 3llenne-CnekTpoMeTpa no CPaBHEHNIO C KNaCcCUYeCckum
cnektpomeTpom (MCK-1.2, NCK-1.3).

Tema 10. OnpeneneHue ny4yeBbix CKOpocTer. POTOMETPUSA CNeKTpanbHbIX TMHUN

KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

N3mepeHne cnektporpamm. CtaHoapTbl ANUH BOSH, CEKTP CPaBHEHMUS, AUCMEPCUOHHAs KpuBas,
cnekTpokomnapartop, npueeneHue kK ueHTpy ConHua. doTosnekTpuyeckme Metoapl onpegeneHns
Ny4eBbIX CKOPOCTEN. TOYHOCTb pe3ynbTaTOB COBPEMEHHbIX M3MepPeHUIA. PacyeT ny4eBor CKopocTu u
reNMoLEHTPMYECKO NOMPaBKN HA MOMEHT HabnoaeHns. PoToanekTpryeckas cnekTpogOTOMETPUS.
doTomeTpusa crnekTpanbHbix NuHWUA (MNCK-1.4, NMCK-1.5).

NToroeas cpopma KoHTpons

3K3aMmeH (B 5 cemecTpe)

MpvMepHble BONPOCHI K UTOrOBON OOPMe KOHTPONS
MpomexyToyHas aTTecTauus - He NpeaycMoTpeHa
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Wtorosas popma KOHTPONS - aK3aMeH

OK3AMEHAUMOHHbIE BUNETHI

Bunert 1

1. OCHOBHblE 9HEpreTUYeckne ananasoHbl B HabnogatenbHOM acTpomamke.

2. MpvHumn Oonnepa. N3mepeHuns ny4eBbiXx CKOPOCTEN N 9KBUBANEHTHbIX WAPWUH NUHWIA.

g. Onpegnenutb macwrtab naobpaxeHns (yrnosble Cek / NMMKCenb) Ansg Teneckona AMamMmeTpoM 3epkana
M,

cesetocunoin F/7 n paamepom nukcens MN3C-matpurubl B 20 MUKPOH.

Bunet 2

1. Teneckon kak OCHOBHOW MHCTPYMEHT acTpOop3NYECKUX NCCNEOOBAHNIA: HA3HAYEHNE, TUMbI,
OCHOBHbIE XapaKTEPUCTUKN.

2. MpyHUKMN cKkpeleHHOoW aucnepcuun. dwenne-cnekTpomeTpbl B codetaHun ¢ N3C-maTtpuuamm -

OCHOBa COBPEMEHHOM crnekTpockonuu. MpeunMyliecTsa nepe KNaccuyeckmmm cnekTpoMeTpamu
BbICOKOrO paspeLleHus.

3. OnpenennTtb 06paTHyO NMHEHYO AMcnepcuto B AHFCTpeMax Ha MUINUMETP, ECNN CNEKTPasibHOe
paspeleHme

(cooTBeTcTBylOWEE 2 Nukcensam) coctaensgeT R = 40000 Ha onvHe BonHbl 4000 AHrcTpeMm, a pasmep
nukcens M3C matpuubl paseH 20 MKM.

Bunet 3

1. MexaHu4yeckune YCTDOVICTBa HA3EMHbIX ONTUYECKMX TENECKOMNOB. YCTAHOBKN, gookasibHble CUCTEMDI

Teneckonos. [MpuMepbl COBPEMEHHbIX TENECKONOB MUPA.
2. A6COPOLMOHHbIE N NHTEPEPEHLIMOHHBIE CBETOOUIBTPDI.

3. OnpenennTb yrnoBol pasmep n3obpaxxeHns 3Be3abl, NPUXOOAWNIACS Ha 4 NMUKCcens

M3C-matpuubl pa3zmepom 20 MUKPOH KaXdblil, €Cnv 9KBMBaNEHTHOE (POKYCHOE pacCTosiHMe
Teneckona cocrtasngeT 10 MeTpos.

Bunet 4

1. ABeppaunn oNTUYECKMX CUCTEM: cdhepmnyeckas, KoMa, acTUrMatuam, KpMBM3Ha nons,
xpomatuyeckas. MicnpaeneHune abeppauuii.
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2. ['nas kak ncxogHas (ucrtopmyeckas) potoMeTpuyeckas cmcrema

3. OnpepnennTb 3BE34HYIO BENNYNHY nccnegyemoin 3se3abl V (star), ecnu otcuetnl M3C
ansa V(star) = 1200 ADU, a onsa ctaHgaptHon 3Be3apbl V (stand) = 25000 ADU, V (Stand) = 12.57 mag
?

Bunet 5

1. OCHOBHbIE XapaKTepPUCTUKIN ONTUKIN TENECKOMOB: MacwTab 1 yBenuyeHne, none 3peHus,
paspelatollas cnocobHOCTb, aTMOCHEPHBIE NMOMEXM, NMPOCBETNEHNE ONTVKM, OTpaxatowme
MOKPbITMS.

2. O6wue cBoCcTBa NPUEMHNKOB N3Ny4YeHns (0blwas 4yBCTBUTENbHOCTb, CeKTpanbHas

4yBCTBUTEJIbHOCTDb, KBaHTOBbIN BbIX0O4, a40UTUBHOCTD, CTa6l/IﬂbHOCTb), NOoHATNE O CpOTOMeTpW-IGCKOVI
cucrteme, npnmMmepbl TakKnx CUCTEM.

3. Onpenenntb MacwTab n3obpaxeHus (yrnoBble CEKyHIbl / MM) B MONe 3peHNs 4-M Teneckona

ceetocunon F/6 n yrnoson pasmep 3se3abl B npegenax 5 nukcenewn N3C-matpuubl pasmepom 15
MUKPOH KaXAbli.

BuneT 6

1. [1Ba TMNa COBPEMEHHbIX 3epKan KPYrHbIX TENECKOMOB MUPA - COCTaBHbIE N TOHKME.
MoHaTre 06 aganTUBHBIX CUCTEMAX.

2. CoBpeMeHHble NaHoPaMHble MPUEMHUKN U3NyHeHUs. DNEKTPOHHO-ONTUYeCKMe npeobpasoBartenu,
CKaHepbl, PETUKOHbI 1 Ap. - 3Tanbl PasBUTS NPUEMHUKOB n3ny4eHns. Mprbopbl ¢ 3apsa0BOiA
cBs3bto (MM3C-matpuubl) - OCHOBa COBPEMEHHbIX aCTPOHOMUYECKNX HabnoaeHWiA.

MpWHUMN OenCTBMSA, OCHOBHbIE XapakTepucTukn. dopmat n3obpaxeHusi, CBS3b C KOMMbIOTEPOM,
umndppoBas pernctpaunst acTPoOHOMUYECKNX HABNOOEHWA.

3. OnpenennTtb 06paTHYO NMHENHYO aMcnepcuio B AHFCTpeEMax Ha MUINIMMETP, ECNIN CNEKTPaNnbHoe
paspeLweHune (cooteetcteytouee 3-m nukcensam N3C) coctasnget R = 4000 Ha anvHe BONHbI
8000 AHrcTpeM, a pa3mep anemeHTta N3C matpuubl paBeH 15 MkMm.

Bunet 7

1. MoHsITUE 0 PUINYECKOW (NTy4NCTbIA NOTOK, MHTEHCMBHOCTb, OCBELEHHOCTb, SIPKOCTb, CBETUMOCTb)
n

acTpoHoMmuyeckoii (bneck, 3Be3nHasi BennynHa, CBETMMOCTb, abCoMNTHas 3Be34Has BENNYNHA)
cucTeMax hOTOMETPUYECKMX BENNYMH, CBSA3b MEX Y HUMW.

2. [NponyckaHne ny4ncTon aHeprum 3eMHOM atMoCcdepon, OKHa NPO3PaYHOCTN, NOrNOWEHNE 1
paccesiHne. dneMeHTapHas Teopust SKCTUHKLUMK, NpaKTUYeckue cnocobol ee yyeta.

KETPOHHBH
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3. Onpenenntb 06paTHYO NMMHENHYIO AMcnepcuio B AHFCTpEMax Ha MUINIMMETP, ECNIN CNEKTPanbHOe
paspelweHne (cooteetctBytouee 3-m nukcensam N3C) coctasnget R = 40000 Ha AnvHe BOMHbI
6000 AHrcTpemM, a pasmep anemeHTta [13C matpuubl paBeH 20 MKM.

Bunet 8

1. TOYHOCTb, AOCTOMHCTBA U HeQOCTATKU POTOrpadon4eckomn n ooToaNeKkTpnu4eCckom poToMeTpun ¢
DIY.

2. Obuwas cxema yCcTpoiicTBa criekTporpadga, Teneckonbl ¢ NpenodbeKTUBHBIMY NPU3MaMU.

3. OnpepennTtb 3BE34HYI0 BENMYNHY nccnenyemon 3seadabl V (star), ecnu otcyetnl MN3C ons
V(star) = 700 ADU, a onga ctanpgaptHon 3se3abl V (stand) = 3500 ADU, V (Stand) = 9.46 mag ?

7.1. OcHOoBHas nuTeparypa:

1. Obwas actpogomauka / A. B. 3acos, K. A. lNocTtHoB ; MY, ®ua. dak., [oc. acTpoHOM. UH-T uM. I1.
K. WrepHbepra .? 3-e u3a., [ucnp. n gon.] .? ®psisnHo : Bek 2, 2011, 2015 .- 573 c.

2. O6wunin Kypc acTpoHOMUN : y4ebHMK ONs CTYAEHTOB YHUBEPCUTETOB : y4ebHoe nocobre ans
YHMBEPCUTETOB pasnnyHoro npodouns / 9. B. KoHoHoBWY, B. . Mopo3s ; noa pen. B.B. MBaHoBa ;
MIY um. M. B. JlomoHocoea .? M3a. 4-e .? Mockea : URSS : [Jlubpokom], 2011, - 542 c.

3. 3acos, A.B. AcTpoHoMUsi [DnekTpOoHHbIN pecypc]: yuebHoe nocobue / A.B. 3acos, 9.B.
KOHOHOBWY. - OneKTpoH. aaH. - Mocksa: duamatnut, 2011. - 256 c. - Pexum goctyna:
https://e.lanbook.com/book/2370

4. CypavH, B.I'. 3Be3nbl [9nekTpoHHbI pecypc]: yuebHoe nocobue / B.I'. CypauH. - QnekTpoH. aaH.
- Mocksa: duamatnut, 2009. - 428 c. - Pexxum gocTtyna: https://e.lanbook.com/book/2332

5. MupoHos, A.B. OcHoBbl acTpogooToMeTpuK. [pakTnieckme oCHOBbI OOTOMETPUN U
CNeKTPOPOTOMETPUM 3BE3 4. [DNEKTPOHHbIN pecypc] ? AnekTpoH. gaH. ? M. : duamartnut, 2008. ?
260 c. ? Pexwum poctyna: http://e.lanbook.com/book/59506

7.2. JlononHutenbHasa nureparypa:

1. OBbwwmin Kypc acTpoHoMum : y4ebHoe nocobue / 3. B. KoHoHoBunY, B. V1. Mopos ; Moa pea. B. B.
VMBaHoBa .? Mockea : Eantopuan YPCC, 2001 . - 544 c. (HB - 91 ak3.)

2. Kypc npaktuyeckoit acTpodomnamnkm : y4ebHunk onsa ctyneHTos / [. 9. MapTtbiHoB .? N3naHue 3-e,
nepepabotaHHoe .? Mockea : Hayka, 1977 .? 544 c. : un., Tabn. (HB - 15 ak3.)

3. Yokep, I". AcTpoHoMum4yeckune HabnogeHns / . Yokep .? Mockea : Mup, 1990 .? 351 ¢. (HB - 11
9K3.)

4. duamnka kocmoca : ManeHbkas aHumknonegus / Peaokon.: P. A. CioHsies (I'n. pen.) v op. ?
N3pnaHue 2-e, nepepabotaHHoe 1 fononHeHHoe .? Mocksa : CoBeTckas aHumknoneaus, 1986 .? 783
c. (Hb - 5 5k3.)

5. BeckuH, B.C. OcecnMMeTpuyHbIE CTaUuNOHAPHbIE TEYEHNS B aCTPOOU3NKE [ONEKTPOHHbI
pecypc]: y4ebHoe nocobue / B.C. beckuH. - 9nekTpoH. aaH. - Mocksa: dusmartnut, 2005. - 384 c. -
Pexwum poctyna: https://e.lanbook.com/book/2113

6. BeckuH, B.C. MNpaButauns n actpogomaunka [SnekTpoHHbIl pecypc]: yuebHoe nocobue / B.C.
BeckuH. - 9nekTpoH. aaH. - Mocksa: ®uamartnut, 2009. - 158 c. - Pexum gocrtyna:
https://e.lanbook.com/book/2114
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7. KoHuenuunn coBpeMeHHOro ecTecTBo3HaHms: Y4ebnuk / B.M. Hangbiw. - 3-e n3g., nepepab. n
non. - M.: Anbgpa-M: MH®PA-M, 2010. - 704 c.: un.; 60x90 1/16. (nepenneT) ISBN
978-5-98281-102-8, 1000 3k3. Pexum goctyna: - http://znanium.com/bookread.php?book=240013

7.3. UHTepHeT-pecypcChbl:

["noccapwvin no MNpakTrnyeckon acTpodomsnke -
http://www.glossary.ru/cgi-bin/gl_fors.cgi?RNghr8kgylr;tg9!gxywu(onoqg
E.A.MnyxHwk, MpakTnyeckas actpocpusmrka, Y4ebHble nocobums -
http://heritage.sai.msu.ru/ucheb/pr_astrofiz.html

Cant poccuinckon ACTPOHOMNYECKOW ceTn - www.astronet.ru
Caitt ceoboHoOM aHUMKnoneaun - ru.wikipedia.org
Cant depnepanbHOro KOCMMYECKOro areHTcTea - http://www.federalspace.ru/1272/

8. MatepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMNINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "MpakTuyeckas actpodmanka" npegnonaraet NCMNoNb30BaHWE CReayroLWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEAVNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/IOYAoLWen Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenonasartens. [Npenonasarenb MMeeT BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLMN, NPaKTU4eckne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yoobHON 1 AOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNe C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOnonoCHbIM
LOCTYNOM B CETb MHTEpPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

HoyTbyk/nepcoHanbHbIi KOMNbIOTER; MyNbTUMEANAHBIA NPOEKTOP C 3KPaAHOM - NMPW NPOBEAEHNN
ayOMTOPHbIX 3aHATUNA.

B03MOXHOCTb NONb30BaTLCS KOMMbIOTEPAMU BbIMUCIMTENBHOW nabopatopumn ¢ BbIXoAoM B VIHTepHeT
- NPW camocTosiITENbHOW paboTe.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneumanbHocTn: 03.05.01 "AcTpoHomms" 1 cneunann3aumm He NPenyCMOTPEHO .
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