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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "TeopeTtnyeckas actpogumamka”; 03.05.01 "ActpoHomMus".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodoeccop-koHcynbTaHT Caxmbynnud H.A. (Kadbeapa actpoHoMUn 1
KocMuyeckow reogesmun, OtaeneHne actpomamkm n kocmmyeckoi reogesnm), Nail.Sakhibullin@kpfu.ru ; noueHT, K.H.
(moueHT) WnmaHckuin B.B. (Kacbenpa acTpoHOMUM 1 KOCMUYeckon reoneaun, OtaeneHne actTpogouankm n KOCMMYECKOW
reonesun), Slava.Shimansky@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

CpI/ISVIKO-MaTeMaTVI‘-IeCKVIX Teopuax n NpUMEeHATb UX B Hay4YHbIX NCCnenoBaHUAX

MK-1 BnageHne Metogamm acTpOHOMUYECKOro, oM3nNYeckoro 1 MmaTteMaTmyeckoro
nccnenoBaHus Npy aHannse rnobanbHbix NPO6IeM HA OCHOBE rMy6OKMX 3HAHWIA
hyHOAMEHTANbHbIX (HN3MKO-MATEMATUYECKNX AUCLANANH

MK-5 CNOCOBHOCTb BECTU MEXANCLUMNNHAPHBIE NCCNEA0BAHUS HA CTbIKE aCTPOHOMUN C
COV3UKO U MAaTEMATUKON U APYrMW €CTECTBEHHBIMW HayKaMmu

O6yyatolmiics, OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- Teoputo 06pa30BaHNs HEMPEPBLIBHOMO U IMHEAYATOro CNekTpa 3Be3L;

- MeTo4bl onpegeneHns uan4eckrx yCnoBuin Ha NOBEPXHOCTN 3BE3 L.

- TEOPUN CTPOEHNS 3BE3OHbIX atMocdep

- (hmsnyeckume NpoLecchbl 1 SBNEHUS B Pa3PEXEHHbIX cpeaax

- TEopuio POPMNPOBAHUS N3NYYEHNS ONTUYECKN TOHKOro rasa

- MEeToLbl ONpefeneHnst NnapaMeTpoB MeX3Be34HON cpeabl M3 HabnoaeHui

JonxeH ymeTtb:
- pewarb ypaBHEHUE NepeHoca Npu pasnmnyHbIX YCIoBUSX
- onpenensaTb NapaMeTpbl aCTPOU3NYECKUX 0OBEKTOB 13 aHaNU3a HabnoaeHWi

- KOPPEKTHO NPUMEHATb faHHble acTpoPU3nYeckKmnx nccnenoBaHuin B CMEXHbIX prn3nyecknx n acTpPoOHOMUYECKMX
oncunnnnHax

- NCMONb30BaTb BCEMUPHbIE BaHKN MHAPOPMaLMK MPU NPOBEAEHUN acTPON3NYECKUX MCCNELOBaHNIA
- MPVMEHSITb MOy4YeHHble 3HaHNS B CBOE NpogheccroHanbHom obnactu

JlonxeH Bnanetb:

- TEPMUHONOMMYECKMM annapaToM B 06nacTu 3Be30HbIX aTMOCHEP M ra3oBbIX TyMaHHOCTEN

- MeTo4aMu acTPOHOMUYECKOro 1 (PU3NHECKOro aHanmasa HabnmoaaTeNbHbIX JaHHbIX

- METO4aMN KPUTUYECKOro aHanmaa MoOenbHbIX pacyeToB

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oncumnnmHa (mogynb) BKNtoYeHa B padgen "B1.6.29 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHoM
obpasosatenbHoi nporpammel 03.05.01 "AcTpoHomus (AcTpodounanka 1 KocMonorus)" n oTHocuTcs K 6a3oBoii
(obwenpodheccuoHanbHo) YacTu.

OcBauBaetcs Ha 4 kypce B 7, 8 cemecTpax.

3. O6bem aucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMMVHBI cCOCcTaBnsieT 9 3a4eTHbIX(ble) eanHML(bl) Ha 324 yaca(oB).
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Mporpamma gucumnnuHbl "TeopeTtnyeckas actpogumamka”; 03.05.01 "ActpoHomMus".

KoHTakTHasi paboTa - 174 yaca(oB), B TOM Yncne nekumm - 90 yaca(oB), NpaKkTUYeckne 3aHaTms - 66 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 60 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 90 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMUMNHBI: 9K3aMeH B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucUUNInNHLbI / MX TPYAOEeMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. duamyeckne 3akoHbl 4Ns
1. rasa B 3Be30HbIX aTMOCepax. / 4 2 0 0
> Tema 2. Mogenu ny4mcTbix 3Be3OHbIX 7 6 4 0 0
" |aTMOocdoep B cepoM MpubnXeHnn.
3 Tema 3. VICTOYHUKM HENpepbIBHOrO 7 6 4 0 0
" [mornoweHuns B poTocpepax 3Be3a.
Tema 4. PacyeTbl Moaenel 3se3aHbIX
4. hoTocdep 1 nx cNeKTpos. 7 4 4 0 8
Tema 5. Mogenu cpotocchep ans
5 3Be3[ pa3HbiX Kaccos. 7 4 4 0 8
Tema 6. ObpasoBaHue NUHWUIA B
6. cnekTpax 3Be3f. / 6 4 0 0
Tema 7. VICTOYHMKM CENEKTUBHOTO
7. MornoLweHns. 7 6 4 0 6
8. Tema 8. O6pasoBaHue cnekTpanbHbIX 7 6 4 0 8
NNHWIA.
Tema 9. OcobeHHOCTH
9. [dbopMrpoBaHUS NMHWUIA BOJOPOAA, 7 6 2 0 0
renms n MeTasnsos.
Tema 10. CneunanbHble Npobnembl
10. aHanuaa cnekTpoB 3Be34. / 6 4 0 6
Tema 11. CocTas 1 XxapakTepmucTmkm
1. MeX3Be34HOW cpenbl. 8 2 2 0 0
12 Tema 12. CeoiicTBa MEX3BE30HOI0 8 5 5 > >
rasa.
Tema 13. MloHn3auus raza B 30Hax
13. HIl n nx HabnogaTenbHble CBOMCTBA. 8 2 2 2 0
Tema 14. dopmMupoBaHmne CnekTpos
14. PEKOMBUHALMOHHBIX IHNIA. 8 4 2 = 0
Tema 15. dopmuposaHme
15. 3anpeLeHHbIX NUHUA. 8 2 4 0 8
16. L?lma 16. HenpepbIBHbI CNEKTp 30H 8 4 5 > 0
Tema 17. Metogpbl onpeneneHms
17.|xapakTepucTnk TyMaHHOCTEN 1 8 4 2 2 4
obnyyatowmx 3se3m.
18. L?lma 18. Tennosoe paBHOBECUS 30H 8 5 5 > >
Tema 19. MloHn3aumnoHHoe U
19.|MonekynsipHoe paBHOBECUS B 30HaX 8 4 2 2 2
Tema 20. dopmmpoBaHme NNHUIA
20. nornoweHns B 3oHax HI. 8 2 4 2
Tema 21. dopmuposaHme 1
2t. HabnogeHus nnHum HI 21 cm. 8 2 2 2

CrpaHnua 4 n3 12.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T[()é(ﬂgg:)l(()ocm CaMo;?ﬁ’:,T;anaﬂ
e | pagora
20 ng:piﬁ. MonekynsipHble MMHWUM U 8 > 5 0 >
o3 Iﬁe}r;n:cigh'll'_lelr?nosoe COCTOSIHUE 8 4 > 0 4
NToro 90 66 18 60

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNns)
Tema 1. Pusmnyeckue 3akoHbl O5id rasa B 38e34HbIX aTMOChepax.

MexaHn3m nepeHoca sHeprum B atMocdpepax 3se3f. TennonpoBoaHocTe. KoHsekumst. MpubnuxeHHble MeToabl yyeTta
KOHBEKLMN. XapakTepUCTMKMN NONS N3NY4YeHNS: UHTEHCUBHOCTb, NMOTOK, CPEAHSS MHTEHCMBHOCTL. B3anmopelictene
n3nyyeHuns n sewecTea. KoadpduupmeHTsl nornoweHns n nanyverms. VictuHHoe nornoweHve n paccesHue. Ponb
9TUXNPOCECCOB A1 PE30HAHCHbBIX U CYBOPAMHATHBIX NUHUIA. PasmepHoCTH KOahMUMEHTOB. BbiBoL ypaBHEHUS
nepeHoca. PopmanbHOe peweHne ypaBHeHNS.

Tema 2. Mogenu nyyncTbix 3Be34HbIX aTMOchep B CEPOM NPUBINXEHUMN.

drsmnyeckne NpoLecc, Nponcxoaswme nNpy B3aMMoLeicTBAN NNasmbl 1 U3ny4eHns. MexaHnaMbl HarpeBsa 1 oxnaxaeHus
nnaambl. Teopus Ny4ncToro paBHoBECHs 4ns KO3PULMEHTA MOrMOWEHNS, He 3aBUCSLLEro OT YacToThl. Cepoe
npubnuxexune ons atmocdep. MNprbnrxeHHble METOABI PELEHNS ANs cepoit atMocdepsl. MeToa Weapumnwmnbaa -
Wyctepa. Meton MunHa - 9nauHrroa.OCHOBHbIE BbIBOL, 3 3TOr0 pelleHus. NoTeMHeHne aucka K kpato. dopmyna
daavHrToHa - bapbbe.

Tema 3. UCTOYHUKM HenpepbIBHOro nornoieHns B chotochepax 3se3n.

KoatbdpmumeHTbl HenpepbiBHoro nornoweHns. ®opmyna Kpamepca ons b-a n b - f nepexonos. KoadppuuneHt
NornoweHns ans BOAOPOoL0NoA00OHbIX aTOMOB: (POTOUMOHN3ALNS, YHET BbIHYXAEHHOr0 U3ny4yeHusl, cBo60AHO-CBODOAHbIE
nepexonbl. [lpyrne NCTOYHUKM NOrNOWEHNS: HEBOAOPOAONOA0OHbIE aTOMbI, OTPULLATENbHBIE MOHBI BOLOPOAA,
paccesiHue u3nyy4eHnsi CBo6OLHbIMU SNeKTPoHaMU. Pofb pasHbiX MCTOYHUKOB AJ18 3Be34 pasHoro Tuna. CpaBHeHue
TEeopuu 1 Habn AeHNiA.

Tema 4. PacuyeTbl MOgenen 3se3aHbIX poToccpep U UX CreKTpos.

Yro Takoe mogenb atmocdpepbl? MpuHUMNBI MOAENNPOBaHNS 3Be34HbIX atMoctep. OCHOBHbIE MPUHLMMNBI PACHETOB
mogener 3se3aHbix ootocgep. OCHOBHbIE NPEANONOXEHNS: TMAPOCTATMYECKOE PaBHOBECMKE, NIaHaPHOCTb,
CPEPUYHOCTD, NOKANbHOE TEPMOANHAMMYECKOe paBHoBecKe. [apameTpel Mogenei atMmocgpep. Beibop napameTpos
mognenei atmocdoep. Boibop Mepbl rnybrHbl B MOLENsiX 3BE3XAHbIX aTMOcdep. TepaumoHHbIi npouec npy pacyeTte
mMogenein atmocdep.

Tema 5. Mopenu cpotocchep A5 3Be3 pasHbIX KI1acCoB.

HekoTopble oblme peweHns npobnemMbl Ny4NCTOro PaBHOBECKS U CTPOEHNS (DOTOCHDEP 3BE3L PA3NNYHbIX
CneKkTpanbHbIX KNacCoB: METOObl MOCnenoBaTebHbIX I'IpI/I6J'II/I)KeHVII7I. onee To4YHble MeToabl pelweHns ypaBHEeHUNA
nepeHoca (Yaeppacekapa). CoBpeMeHHOe COCTOSIHME TEOPUN 3BE3HbIX poTocep. MNepeyeHb nMetowmxcs Mmooennen
atmocdpep (Kypyua, lNyctaccoHa u op.) MNpuHumnel pacyeta monenei atmocdep B B 3D namepeHnm. OHOBHbIE
pesynbTaTbl 3TUX MOAENEN.

Tema 6. O6pa3oBaHuNe NMMHUIA B CNEKTPax 3Be3p,.

MexaHnam 06pa3oBaHUs NMHWIA B CNEKTPax 3Be34: MCTMHHOE MOTJIoLLEeHME U paccesiHne. BeposiTHOCTU nepexonos
mMexay ypoBHsiMn atoma. KoadbdprumeHTbl SitHwTeliHa. CBA3b Mexy koadpgouumeHTamMu. Ponb oTpruaTensHoro
nornoweHus. CBa3b KO3PMULNEHTOB DAHWTENHA C KO3dhdprUmMeHTaMu nornolleHust. NoHSTUE 0 cune ocuunnsTopa.
KorepeHTHoe paccesiHus. OCHOBHbIE NPEANONOXeHUs TEOPUM PacCesHUS (YNCTOE paccesiHe, oopCLEHLIMS.)
PelueHuve ypaBHeHNS nepeHoca 4N IMHWN B CllyYae KOrepeHTHOro paccesiHus.

Tema 7. UCTOYHUKM CEeNEeKTUBHOIO MOrNOLLL.eHUS.

MexaHuaMmbl yWnpeHns cnekTpanbHblX NMHWA.ECTETCTBEHHOE 3aTyxaHu B KNacCu4eckon Teopun. 3atyxaHme nany4eHns
B KBAHTOBOW MexaHuke. SdodpekT Jonnnepa. Boisoa popmynbl ons KoadhduumeHTa nornoweHmns. Y aapHoe ywmpeHne
nuHuin. Teopnsa Xonbumapka. Wrapk agopekt. CoOBMCETHBIN yHeT BCEX MeXaHu3MaB ywnpeHns. dyHkuus dorirta.
MpenenbHble cnyyan onsa aTon PyHKUMN. U3ny4eHmns, COBMECTHOE AeliCTBME 3aTyxaHns 1 OBUXEHMS aTOMOB.

Tema 8. O6pa3oBaHue crnekTpanbHbIX JIMHAN.
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UTo Takoe kpuBasi pocta? BeiBoa (oopMyn s pasHbIX y4acTKOB KPMBOW pocTa. PaanunyHble BUabl TEOPETUYECKNX
KpvBbIX pocTa. MeToabl NoCTPOeHMsI TEOPETUHECKUX KPVBBIX pocTa. MeToabl NOCTPOeHMs KpYBbIX pocTa Mo
HabnoaeHnsM. MynbTunneTHble nMHWUK. Mpouesypa CpaBHEHUS KPUBBIX POCTA (TEOPETUYECKOM 1 Mo HabnoaeHNsM).
OnpepneneHre XMMNYECKOro cofepXanus B 3seaaax. JononHutenbHas nHgoopMauus Metoaa Kpuebix pocta.OCHOBHas
MHGpopMaLMs U3 aHann3a KpuBbIX pocTa (TemMrnepaTtypa, MUKPOTypOyneHTHas CKOPOCTb.

Tema 9. Oco6eHHOCTU (hOPMUPOBAHUS NMHUI BOJOPOLA, FeNnusi U MeTaoB.

lMoBeneHwne CneKTpanbHbIX NMHW ONA 3Be3[ pa3HbIX TeMneparyp. VicTonkoBaHne Habnonaembix KOHTYpOB NVHNA B
cnexkTpax ConHua v 3se3an cneKTpaanon. VicTonkoHBaHue cnekTpanbHO NocnenosaTe/ibHOCTU. N3meHeHne KOHTYpOB
NUHWA OT LUeHTpa K Kpako ancka. Yyer KOFepeHTHOCTb paccesaHuns. MeTton UJBapummnb,ua - LIJyCTepa n metog Munna -
SoOunHrToa pelweHns ypoaBHeHUA nepeHoca npu KorepeHTHoM paccesaHuun. LleHTpa}'IbeIe OCTaTO4Hble NHTEHCUBHOCTW.

Tema 10. CneumanbHbie NpobnemMbl aHannM3a crekTpoB 3Be3.

MakpoTypbyneHumsi B 38e3abix atMmocpepax. OTnmyne MukpoTypbyneHuun u MmakponTypbyneHumn. OCHOBHblE
NPeanonoXeHns Teopumn MakpoTypbyneHumm. Mpumepbl NPoUNER NMHWA, UCKaXEHHbIX MakpoTypOyneHLMe.
3Be3Hble BETPbI ropsAunx 38e3a. PaguatmeHoe aasneHue. O6bsicHeHne oopMupoBaHust npocunen tnna P Cyg.
WNHdbopmauums, nonyyaemas ua aHanusa atux npodpunein. He - JITP nooxon B Teopumn 38e34HbIX aTMocdep. MpudnHbl
oTknoHeHun no JITP. OcHosHble ypaBHeHNs. MeTog nuHeapusaumu. OCHOBHbIe pe3ynbTaTt NnpuMeHeHus He - JITP
mMoLeni.

Tema 11. CocTaB M xapakTepuCcTUKN MeX3Be34HOW cpeapbl.

KoMMnoHeHTbI Mex3Be30HON cpelbl 1 B3anMOLENCTBUSA MexXdy HAMW. ["a3 B ranaktmkax pasHbix TUNOB. PennkToBbIf 1
COBPEMEHHbI XMMYeckuii cocTaB rasa FnobanbHele napameTpbl U pacrnpeaeneHme rasa B Mlanaktuke. Tunbl ra3oBbix
0b6pas3oBaHuii B ManakTnke 1 nx xapaktepuctmku. Habnogaemble xapakTepucTukn MexaseanHoro rasa. lMbinb:
OCHOBHbIE NMapamMeTpbl U MEXaHW3Mbl (HOPMMPOBaHNS. HenpepbiBHOE 1 CENEKTUBHOE MOMNOLWEHNE MbINbLO, NONSAPU3aUmns
n paccesHne. KocMmyeckne nyym: XMMMYEeCKnNiA COCTaB, HanpaBneHne OABUXEHUS U pacrnpeneneHne rno aHeprusim.
Mpobnema Markux nyveit. FnobanbHoe MarHUTHoe none ManakTuky 1 nokanbHble nonsi. BMopoxeHHoOCTb Nons B
MeX3Be3[Hbll ras.

Tema 12. CBonicTBa MeX3Be340HOro rasa.

OCHOBHbIE NPUHLMIMbBI ONUCAHWS COCTOSHUS MEX3BE3AHOM Nnasmbl. BbiNONHEHUS yCNoBMS naeanbHOCTM rasa.
PacnpegneneHve 4acTuL, N0 CKOPOCTSM: BPEMEHa YCTaHOBNEHNS MakCBENOBCKOro pacnpeneneHns n KNHeTU4eckom
Temnepatypbl. DakTop AUAALUM ON1s cnydYaeB 6N13KOM 3Be3abl U CTaTUCTUYECKOro aHcaMbns 3Be3n. XapakTepucTukiu
MEX3BE3OHOro MO N3NYYEHNS U MPUYUHBI €r0 HepaBHOBECHOCTU. Teopema PoccenaHa. YpaBHEHNS CTaLMOHAPHOCTU
N €ro KOMMOHEHTHI.

Tema 13. NoHn3aums rasa B 3oHax HIl u ux HabnropartenbHble CBOMCTBA.

MexaHunambl nepepacnpeneneHnst aToMoB No coCcTosiHUSAM. CKOPOCTM MOHU3aUMK U pekoMbuHaumm rasa. OnpeneneHve
KO3(h(PULMEHTOB peKOMBUHALMM BOLOPOAA U APYrUX aneMeHToB. CTeneHb MOHN3aLMU aTOMOB B OKPECTHOCTSX FOPSUMX
3ee3. Cnyyamn onTnyeckm TOHKMX U TONCTbIX TyMaHHocTen. PopmmpoBaHue 30H CTpeMrpeHa n CnoncTon CTpyKTypbl
9MUCCUOHHBIX TyMaHHocTel. Kpatkuii 0630p HabnopaeMbix xapaktepuctuk obnactein Hil. Victopus nccneposaHuii
PU3NYECKOr0 COCTOAHNSA Y (DOPMUPOBAHNS N3NYHEHUS SMUCCUOHHbBIX TYMAHHOCTEN.

Tema 14. dopmMupoBaHMe CNeKTPOB PEKOMOUHALMOHHBIX IMHUA.

MexaHn3Mbl CBEYEHUS NUHWIA B CNEKTPAx TYMaHHOCTEN: peKoMOMHALIMOHHbINA, yaoapHOro Bo36yXaeHus.
PekoMbyHaUMOHHbIE NUHMW. YpaBHEHNS CTaLMOHAPHOCTU B aToMax BoAopoaa 1 renusi. HaceneHHocT atoMoB B
MOOEenaX ONTUYECKM TOHKOWN, ONTUYECKM TONCTOM U OU3NYECKN NNOTHOM TYMAHHOCTU. IHTEHCMBHOCTM ONTUYECKU TOHKMUX
cyb66opamHaTHbIX NMHWUIA.Bo3byxaeHne yposHeit atomoB HI ¢ i>40 B 30He HIl. Ycnosus, Heobxonmmble Ans MasepHoro
yCUneHus pekoMbuHaLNoHHbIX nHKA HI Mepa amuccuu.

Tema 15. dDopMUpoBaHMe 3anpeLL,eHHbIX IMHUMNA.

ATOMHbIE XapakTepUCTUKK 3anpelleHHbIX NHWiA. MeTtactabunbHble YpoBHU. CKOPOCTY yaapHbIX NEPexonoB TAXeNbIX
aToOMOB. YCNOBUSI CBEYEHMNS 3arpeLLEHHbIX MHUIA B 30Hax HIl. YpaBHeHUs cTaumMoHapHOCTX A1t aTOMOB C
mMeTacTabunbHbIMU YPOBHAMU. IHTEHCUBHOCTU ONTUYECKUN TOHKMX 3anpPeLeHHbIX Y paspelleHHbIX TMHWUA TSXenblX
9NEMEHTOB.

Tema 16. HenpepbiBHbIN criekTp 30H HIl

HenpepblBHbI cnekTp 30H HIl. BiusiHue TOpMO3HOro 1 peKOMOUHALMOHHOIO U3NyYeHust 1 Npobnembl NpK onMcaHnm
HabnogaeMblx CnekTpoB. 3anpeleHHble nepexoabl B atome HI, npupona oByXOTOHHOroO U3Ny4eHust n ero
xapakTepuctikn. Mogenn dpopMmpoBaHns HernpepbiBHOO nanydyeHns 3oH HIl B cnyyasix nonHoro n HenonHoro
nepepacnpeneneHns aToMoB Mo BbIPOXOEHHbIM YPoBHSIM. OcoBeHHOCTM pacnpeneneHmnsl aHeprum B paguoamnanasoHe.
[MoHSATME SPKOCTHOW TemnepaTtypbl TYMaHHOCTMW.

Tema 17. MeToabl onpeaeneHUsi XapakTepUCcTUK TyMaHHOCTeN U obnyyatroLmx 3sesn.
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BanbMepoBCKUin [EKPEMEHT 1 €ro NpUMeHeHre ANs onpeneneHnsa yHoaMeHTanbHbIX XapakTepUcTUK SMUCCUOHHbBIX
TyMaHHoCTen. OnpeneneHne Mex3Be3LHOro NOrnoLweHNs No pekoMbHaLMoHHbIM nnHnaM HI. OnpeneneHune
Temnepartypbl BO36yxaatlleil 38e3bl N0 PeKOMOUHALMOHHBIM NuHUAM. MeToapl 3aHcTtpa | u Il Tunos n AmbapuymsHa.
NcTouHmkm owmnbok pasHbix METOLOB 1 cnocobbl MX yMeHblueHns. MeToapbl onpeneneHns xapaktepucTtuk rasa (Te n Ne)
no 3anpelueHHbIM nuHUAM B 3oHax HIl. MeTton nepervba n ero npuMeHeHus npy onpeneneHne Mepbl SMUCCHM
TYMaHHOCTEN.

Tema 18. TennoBoe paBHoBecusi 30H Hil.

rlpI/IHLI,I/II'I COXpaHeHnsd TennoBoro pasHoBecus MeX3Be34HOM cpenbl. CDyHKLI,I/IFI Harpesa rasa. SC*JC*)GKTI/IBHOCTb Harpesa
npn noHn3aunm sogopona 1 renmsa nany4eHmem 3sesn O-B knaccos. CDYHKLI,I/IFI oxnaxnaeHuns oxnaxgeHus. OxnaxneHne
npun peKOM6I/IHaLlI/II/I Bogopona un cB0601HO-CBOHOAHBIX nepexonax. OxnaxnneHus npwn yoapHoM BO36y)K,£I,eHI/IVI B atomMe
HI. OxnaxneHne npu y,u,apH0|7| HakKa4dke 3arnpelweHHbIX NUHWI TSXenbIx anemeHToB. Obluee ypaBHeHMe TennoBoro
COCTOSAHUA N ero peleHns. Ponb pasHbiX PakToOpOoB OXNaxgeHus npu N3MeHeHu TeMnepaTtypbl rasa U BNngHue ero
XUMUNYECKOro cocrtaBa.

Tema 19. NoHM3aUMOHHOE U MONeKynsipHoe paBHoBecus B 30Hax HI.

Kpatkuii 0630p HabnoneHnin n uctopum nccnenosanuii obnactei HIi. Mone nanyyeHne 1 chakTopsl AunaLUA B
XONOAHOM rase. VIoHM3aunoHHoe paBHOBECKE TSXeENbIX aTOMOB NPy OOTOMOHU3ALNN YNbTPadroneToBbiM U3Ny4eHUEM
nanekmx 3se3f. MoHnsaums Bofopoaa KOCMUYECKMMIM nydammn 1 npobnema yueta MArkux KocMmyeckux nydeii. Peakuum
nepesapaaku npu popMmpoBaHMmM NOHN3aLMOHHOrO PaBHOBECUS KMCNOpOoAa 1 APYrux nerkux atoMos. MexaHuambl
0bpasoBaHus 1 guccoumaummn Monekyn B M/3 cpene. CuctemaTvika SHepreTMyeckux COCTOSHUIA MONeKyn.
®dopmrpoBaHus Monekyn H2 Ha KocMMYeckom Nbinnu. Ponb MOH-MONEKYNSIPHbIX B3aUMOLENCTBUA NPy (DOPMUPOBaAHNN
TSXENbIX MONEKY/.

Tema 20. dopmupoBaHUe NMHUIA Nornow,eHust B 3oHax Hi.

Hab6nionaTtenbHble CBOMCTBA NMHWIA NOTNOWEHNS MeX3Be30HOoM cpedbl. HaceneHHOCTV ypoBHeR TSXenbiX aTOMOB B
XONnofHoM rasze. ®opMUpPoOBaHNE NIMHWIA MOrNOLEHNS NPY OTCYTCTBUM COBCTBEHHOrO U3NyYyeHus rasa. TeopeTmyeckas
KpvBasl pocTa ANS MMHWIA NOTNOWEHNS U ee y4acTKU: NMHERHbIA, HacblleHuns, 3aTyxaHus. Meton nybneTos u ero
npviMeHeHne Npu onpeeneHune Ny4eBoi KOHUEHTPaLM NornolLarlnx aToMoB, TeMnepaTyp U OMCNepcumn CKopoCTel
obnakos HI

Tema 21. dopmupoBaHue 1 HabnogeHUs nMHUKM HI 21 cm.

CBepxToHKOE paciuenseHne 0CHOBHOMo ypoBHs HI, npupona u aToMHble napameTpbl uHus 21 cM. Ycnosust
POPMUPOBAHMS IMHUM NPU TEPMOAUHAMMNYECKOr0o PaBHOBECUW. YpaBHEHME NepeHoca B IMHUK U ero pelueHnst. OLeHKr
WHTEHCMBHOCTU NIMHWM 21 CM. B 3MWCCUM U B NornoweHun. NpruMeHeHre nuHimn 21 cM. npy onpeaeneHne KoHLEeHTpaLumum
BoJopoAa B [anakTuke, pacnpeneneHus n Temneparypbl NoTHbIX obnakos HI.

Tema 22. MoneKkynsipHbie IMHAW U Ma3epbl.

OcobeHHOCTU POPMUPOBaHMS aBCOPBLIMOHHBIX U SMUCCUMOHHBIX MONEKYNSIPHBIX paauonuHuii. Temnepatypa
BO30YXX/AEeHMSI MONeKYN 1 ee CBS3b C MNIOTHOCTbIO cpenbl. YpaBHEeHUe TENIOBOro COCTOSIHUS MONEKYNSIPHbIX 06/1akoB.
OnpepneneHvie TemnepaTyp 061akoB 1 KOHLEHTpaLUy MONEKyN No NMHWUAM pasHbix TUMoB. Mex3Be3aHble Masepsbl, UX
Knaccudorkaums v ycnosus HabniofeHuii. XapakTepucTkii MasepHbIX MHWA. Y paBHEHWs] COCTOSIHUSI MONeKyI,
HacbllWeHHble 1 HeHacbllWeHHble Ma3epbl. Y apHble 1 paguaTMBHbIE MEXaHU3Mbl Ma3epPHON HaKa4ku.

Tema 23. Tennosoe cocTtosiHue obnacten HI.

DyHKUMM Harpesa 1 oxnaxaeHns B 3oHax HI. YnapHoe oxnaxneHue B atome Bogopoaa, noHax Cll u Sill, monekyne H2,
monekyne DH n Taxenbix Monekynax. Harpes npu noHW3aummn TaXenbix 3NeMeHToB. Harpees KOCMMYeCcKMMM YacTuLamm m
npobnema HETOYHOrO yyeTa MArkMX KOCMUYECKMX Nydeil. Harpes npu accoumaumm Monekyn Ha nbiivHkax. BnvsHue
poToadhchekTa Ha KocMuyeckon nbinu. CtaumMoHapHas MHorodasHas Modenb MexX3Be3aHoN cpefpl.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarowwmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYo paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAT 3afaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06yHaroLWmxcst PpernameHTpyeTcs HOPMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumm un ocylecTBAeHNs 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoi dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM O6y‘-IaIOLI.I,I/IXC$I,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)

OcBoeHWe aucuMnanHbl (Moayns) npeanonaraeT Usy4eHrne OCHOBHON 1 AOMNONHUTENbHOM y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B NIEKTPOHHOM BUIE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

B.B. MBaHoB - ®uamka nepeHoca nany4yeHns - www.astro.spbu.ru

BCEMUPHas NoMckoBas 1 MHGopMaLUmnoHHas 6a3a acTpodom3nyeckol U CNeKTPOCKOMNMYECKON nuTeparypbl -
adsabs.harvard.edu

eBponeickas NonckoBas 1 MHGopMaumnoHHas 6asa acTpoomManIecknx 1 aCTPOHOMMYECKMX AaHHbIX - cdsweb.u-strasbg.fr
HarnpHep O.W. Jlekumm no Teopum nepeHoca uanydyeHus - www.astro.spbu.ru

HayyHas anektpoHHas 6ubnuoteka eLIBRARY.RU MoapobHocTu: http://kpfu.ru/main_page?p_sub=8226 Ilitoboe
MCMNonb30BaHMe MaTtepmanos AOMycKaeTcs TONbKO Npu Hannymm runepccbinkm Ha noptan KOY (kpfu.ru) - eLIBRARY.RU

9. MeToguueckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekuunu Nekums ? 310 oopma y4ebHOro npoLecca, 0OCHOBaHHas Ha nepenaye NpenonaBaTenem HoBbIX
3HaHWIA, 3NOXeHUN y4ebHOro MaTepmana afis ero LenoCTHOrO YCBOEHNS CTYAEHTaMU B NIOMMYECKOWA
B3avMmocBsA3n. Matepwan ons nekuum npenojasartens noabupaeT B COOTBETCTBUM C TPEOOBaHNAMU
rocyapCTBEHHOro cTaHaapTa obpasoBaHuns 1 paboueli nporpamMmel No npeamety. MoryTt
MCNONb30BaTLCS Tak Xe COBCTBEHHbIE, aBTOPCKME pa3paboTku. Halle BCero ncnonbayTcs Nekumm B
peXrMe MOHOMOra npenoiasaTtens ¢ y4eToM 06paTHOl CBA3W CTYAEHTOB (BOMPOChHI, YTOYHEHUS 1
1.n.). ns cTMMynnpoBaHus No3HaBaTeNbHbIX NPOLLECCOB CTYAEHTOB, X aKTMBM3aLMM B NpoLecce
00y4eHUst MPUMEHSKOTCS NEKLMU B pEXUME auanora.

PekomeHayeTcs cnenyowmm o6pa3om opraHn3oBaTb BpeMsl, HE0OX0AMMOE A N3yHeHNs
ONCUUNIINHBI

M3yyeHre KoHcnekTa nekumm B TOT Xe AeHb, nocne nekuun ? 10-15 MUHyT.

M3yyeHre koHcnekTa nekummn 3a feHb nepeq cnepytouwen nekumein ? 10-15 MyHyT.

[na noHMMaHusa matepuana n Ka4eCTBEHHOrO ero yCBOEHUs peKoMeHayeTCs Takas
nocnenosaTenbHOCTb OEeNCTBUIA:

? Mocne npocnywmBaHUs NEKLMU N OKOHYAHWS Y4EOHbIX 3aHATUIA, MPU NOArOTOBKE K 3aHATUSAM
Cnefytolero fHs, HYXXHO cHadYana npocMoTpeTb 1 06ayMaTth TEKCT NEKUMU, NPOCAYLWAHHON CEroaHS
(10-15 MuHyT).

? [Npy NOAroToBKE K NEeKUMM CNeayowero OHS, Hy>XXHO MPOCMOTPETb TEKCT Npeaplaywei nekumm,
nogymatb O TOM, Kakasi MoXeT ObiTb TeMa cnegytoweit nekumm (10-15 MuHyT).

? B TeyeHne Hepenu Bolbpath BpeMs (He MeHee 1uac) ansa paboTbl ¢ nUTepartypoit B 6ubnmoteke.

npakTnyeckue | Mpu BbINONHEHUN PacYETHO-KOMMbIOTEPHBIX PaboT 3anayn NoabuparTCs N0 MEPE UX YCNOXHEHUS.

3aHsATUA Ha HavanbHoM aTane HeobX0oMMO BHUMATENbHO NPOYUTATL YCNOBUE, MOHATh, YTO MMEHHO TpebyeTcs
HaWTV B 3a4a4e, AOCTUYb SCHOCTU OTHOCUTENbHO BCEro 3ataHus. [MNpu peweHun 3a8ay n nonyvyeHns
hopMyn credyeT Npexae BCero NpoBepsiTb NPaBUIbHOCTb NOMYYEHHbBIX (POPMY/ HA OCHOBE
pa3MepHOCTEN, Ha HaNM4YMe CMMMETPUK chopmys. MNMone3Ho pesynbTat NPOBEPUTL HA NOBEAEHNE
pe3ynbTaTta Ans O4EBMAHBIX SKCTPEManbHbIX ycnosuid. Mpu pelweHun y4ebHblx 3a0a4 ¢ YACHOBbIM
pe3ynbTaToM, Cnegyet ykasaTb Tpebyemyto TOYHOCTb.

nabopartopHbie| abopatopHo-npakTnyeckme paboTbl BbINOMHSAOTCS COrnacHo rpadouka yuebHoro npouecca v
paboTbl CaMOCTOSITENIbHOW PaboThl CTYAEHTOB MO AucumnanHam. Mpu aToM cobnogaeTcs NPUHLMN

WHONBUOYaNbHOrO BbINOMHEHMS paboT.

Kaxnbiin cTyneHT BegeT pabodyto TeTpalb, 0pOpMIEHNE KOTOPOW JOMXHO 0TBeYaTb TpeboBaHMsM,

OCHOBHbIE 13 KOTOPbIX CneayoLme:

- Ha TUTYNbHOM NUCTE YKa3bIBalOT NPedMeT, Kypc, rpynmny, Noarpynny, (oaMmuinio, MMs, 0T4ECTBO

CTyOeHTa; Kaxaylo paboTy HyMepytoT B COOTBETCTBUM C METOANYECKMIU yKasaHMsIMU, yKasblBatoT

[aTy BbINOMHeHNs paboThbi;

- NMOMHOCTbIO 3aNNChIBalOT Ha3BaHMe pPaboThl, Lenb 1 NPUHLKN MeToaa, KpaTKo XapakTepuayoT Xo

aKCMeprMeHTa 1 06 bekT NCCNeNoBaHUS;

- NPV HeO0B6X0AMMOCTMN MPUBOIAT PUCYHOK YCTAHOBKW; pe3yNbTaThbl OMNbITOB (OUKCUPYIOT B BUOE

PUCYHKOB C 06s13aTeNbHbIMU NOANMUCSMU K HUM, a TakxXe TabnuLbl UK ONUCbLIBAIOT C/IOBECHO

(xapakTep ochopMneHuns paboTbl 06bIYHO yKa3aH B METOMYECKMX YKA3AHUSX K CAMOCTOSITENbHbIM

pabotam);

- B KOHLe Kax ol paboTbl fenatoT BbIBOA UK 3akK/oyeHne, KoTopble 06cyXaatoTcs Npu noaseaeHun

UTOrOB 3aHATUS.

camocTos- | CamocTosiTenbHas paboTa ¢ y4ebHUKaMu 1 KHramu (a Takxe camoCTOATENBHOE TEOPETUYECKOE
TenbHas nccnenoBaHue npobnem, 0603HaAYEHHbIX MPenogaBaTeneM Ha NekUmMsx) ? 3T0 BaXHeMlee ycnosue
paboTa doopMrpoBaHus y cebst Hay4Horo cnocoba nosHaHusi. OCHOBHbIE COBETbI 34ECh MOXHO CBECTU K

cnenylowmm:

? CocTaBuTb NepeyeHb KHUT, C KOTopbiMM Bam cnegyeT no3HakoMUTbCs;

? CaM Takomn nepeyeHb OOMXEH CMCTEMATU3NPOBAH.

? O6s3aTeNbHO BbINMCHIBATH BCE BbIXOLHbIE AaHHbIE MO KAXAO0M.

? Pazobpatbes ans cebsl, kakne KHArM (Unn Kakue rnaebl KHWM) cnegyeT npountaTtb 6onee

BHVMMATENbHO, a Kakme ? NpocTo NPOCMOTPETb.

? Ecnu Bbl paHblie mano pabotanu ¢ Hay4yHoi nutepatypoit, To crneayeT BbipaboTtath B cebe

CnocobHOCTb ?BOCMPUHMMATL? CIOXHBIE TEKCTbI; NS 3TOrO Ny4WWiA NPUEM ? HAYYUTbCS ?4MTaTh

MeLNeHHO?, Koraa Bam noHATHO kKaxaoe NpoyYnTaHHOe CMOBO (& ecnu CNoBO HE3HAKOMOE, TO NMbo ¢

MOMOLLBIO croBapsi, B0 C MOMOLbIO NpenonasaTens 0653aTenbHO ero y3Hatb).

YTeHne Hay4HOro TeKkcTa SIBNsSIeTCs 4acTblo MO3HaBaTenbHOM aestenbHocTu. Ee uenb ? ussnedvexHmve

13 TekcTa Heobxoaumol nHgpopmaummn. OT TOro Ha CKONbKO OCO3HAHHA YMTaoWMM coBCTBEHHAS

BHYTPEHHSAS YyCTaHOBKa Npu 06paLeHnm K ne4yaTHOMY CIOBY (HalTV HYXHblE CBELEHUS, YCBOUTb

NHGOPMALIMIO MOMHOCTbLIO UK YACTUYHO, KPUTUYECKM NpOoaHanManpoBaTtb MmaTepuan 1 T.1.) BO

MHOrOM 3aBMCUT 3(PPEKTUBHOCTb OCYLLECTBASEMOrO OENCTBUS.
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

Ins KOHTPOJ14 YCBOEHUA OaHHON OUCUMNNHDI npenycMoTpeH 3K3aMeH, Ha KOTOPOM CTyAeHTaM
HeobXoOMMO OTBETUTb Ha BOMPOCHI 3K3aMeHaLUNOHHbIX 6uneTos. OueHka no 3K3aMeHY SABdeTCA
MTOroBom no KYPCY 1 NpOCTaBNnAeTCs B NPUIOXKEHNUN K OUMIOMY. Ha ak3ameH CTyAEeHTbl 3axoOAT no

OOHOMY U TAHYT 6VIﬂeT, a NOTOM O0/ro AymMarT Had OTBETOM.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YeCKoe obecnedyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaoWMMUCS MHBAIMAAMY U NNLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn NiobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrpoBaHus TeKcTa U n3obpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW ais 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NPpUMEeHeHne NporpamMmMHbLIX CpencTs, obecneyvnBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB 1 yMeHVII7I, popmMmpyeMbIx
OUCUMMNIINHON, 3a CYET aNlbTepHaTUBHbIX CI'IOCO6OB, B TOM 4ucne BUpTyanbHbIX na6opaTopv||7| N CUMYNALUNOHHbBIX

TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA AN Nepeaayn MHGopMaLIMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro

KOHTPONA;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| MnHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no cneuunanbHoct: 03.05.01
"AcTpoHomusa" 1 cneumanusaummn "Actpodmamnka n kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.6.29 Teopetnyeckas actpogumsnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Obwas actpocpmauka / A. B. 3acos, K. A. MocTHoB ; MY, ®us. ¢ak., Foc. actpoHom. nH-T um. M. K. WtepHbepra .-
3-e n3ga., [ucnp. n gon.] .- PpssmHo: Bek 2, 2015 .- 573 ¢. (HB -15 ak3.).

2. lN'yceiixaHos, M. K. OcHoBbl acTpogounaukm : yuebHoe nocobue / M. K. N'yceiixaHos. - 4-e usg., cTep. -
CaHkT-leTepbypr : NlaHb, 2019. - 208 c. - ISBN 978-5-8114-4037-5. - TekcT : aneKTPOHHbINA // JlaHb :
9MeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/114694 (nata obpaleHus: 21.04.2020). -
Pexum poctyna: ons asTopms. nonb3oBarteneil.

3. WnmaHckni, B.B. ACcTpothramnyeckunin cneunpakTnkyMm : yuebHo-meTonmyeckoe nocobuve / B. B. WumaHcknit, P. C.
MnacyH, H. H. WumaHckas. - (KasaHb: KazaHckuin penepanbHbiii yHnsepcuteT, 2010) . Y. 2: dusmka mexssesgHom
cpenbl. - ONeKTpoHHble faHHble (1 doan: 1,04 M6). - (KasaHb: KasaHckuii doepepanbHblil yHusepcutet, 2010). - 3arn. ¢
aKpaHa. - [nsa 9-ro cemecTpa. - TekcT: anekTpoHHbIi. - URL: http://libweb.kpfu.ru/ebooks/06-1Ph/06_046_A5-000560.pdf
(nata obpaweHuns: 21.04.2020). - Pexum goctyna: TONbKO Ans CTYLEHTOB U COTPYLHNKOB KDY.

JononHutenbHasa nuTteparypa:

1. BeckuH, B. C. 'paButauus n actpodpmanika : yuebHoe nocobue / B. C. BeckuH. - Mocksa : PUBMATIIUT, 2009. - 158
C. - ISBN 978-5-9221-1054-9. - TeKCT : 9NeKTPOHHbI // JlaHb : 3neKTpoHHO-6nbnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/2114 (nata obpaueHus: 21.04.2020). - Pexwvm gocTtyna: ans asTopu3. Nnonb3oBaTeneil.

2. bucukano, 4. B. Na3oanHamumka TecHbix ABOVHbIX 3834 / 4. B. bucukano, A. I'. XunkuH, A. A. Bosipuyk. - Mockea :
DOUBMATIINT, 2012. - 630 c. - ISBN 978-5-9221-1404-2. - TeKCT : 3NeKTPOHHbIN // JlaHb : aneKTPoHHO-6MbNnoTeYHas
cuctema. - URL: https://e.lanbook.com/book/48292 (nata obpawenusi: 21.04.2020). - Pexxum goctyna: ons aBTopus.
nosb3osarenen.

3. AkkpeLuoHHble npouecchl B acTpogusvke / M. K. Abonmacos, B. B. Xypasnes, A. tO. KoueTkoga, I'. B. JlunyHoBa;
non pepakumein H. N. Wakypbl. - Mocksa : DPUSMATIINT, 2016. - 416 c. - ISBN 978-5-9221-1633-6. - TekcT :
SNEKTPOHHBIN // IlaHb : anekTpoHHO-6nbnnoTeuHas cuctema. - URL: hitps://e.lanbook.com/book/91161 (mata
obpauweHus: 21.04.2020). - Pexxum poctyna: onis aBTopus. Nonb3oBaTtenei.

4. Cobones B. B. Kypc TeopeTtuyeckoii actpodounauku. - 3-e nsga., nepepab.- M.: Hayka, MaBHas penakumsi
dom3mKo-MaTemaTudeckon nutepatypsbl, 1985. - 504 c. (HB -19 ak3.)

5. OcHOBbI (OU3NKN MeX3BE3HOI cpefbl : yuebHoe nocobue / H.I. Boykapes .- M., 1992 .- 352¢. (HB -13 ak3.).
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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