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1. Heau 1 32124 TUCHUTLIHHBI (MOIYJIS)

OcHoBHass wuenyp Kypca — JaThb CTylneHTaMm mpeactaBieHue o ConHie, Kak O 3Be3le U
MOAYEPKHYThH POJIb MArHUTHBIX TOJIEH B IMHAMHKE IIPOLIECCOB, TpoucxoAsaiux Ha ComHIe.
CraBdarcs cienyroumue 3a0auu.

- HU3y4YUTh CTPOCHUE COJIHIIA U MMPOTEKAIOIINE B HEM MPOIIECCHI;

- [IOKa3aTh JCHUCTBHE 3aKOHOB MArHUTHOW TUAPOJMHAMUKU B YCIOBHUSX COJIHEUHOU

TJ1a3MBbl;
- MMO3HAKOMUTh C COBPEMEHHBIMHU METOAaMU HaOoieHui 1 uccienoBanuii ConHua.

2. MecTo aucuunanHbl (MoayJs) B crpykrype OITOII

Creukypc «®usuka ConHia» pa3paboTaH Ajisd CTYACHTOB 4-TO Kypca (U3HUECKOTO
dakymnprera UI'Y. Ilporpamma Kypca OpHUEHTHpOBaHA HA TEMATHKy HAYYHBIX HCCIEIOBaHUN
6azoBoro nHcTUTyTa Kadeapsl — Muctutyra conneuno-3emuon ¢pusuku (MC3P) CO PAH.

JlaHHasi MUCUUIUIMHA OTHOCUTCS K BapHaTHMBHOW YacTh 0a30BOro LMKJIA U SBISETCS
JUCLUILIMHON 110 BeIOOPY (/IB).
3. TpeOoBaHus K pe3yJibTATAM OCBOEHHSI JUCHUNIMHBI (MOIYJISA):

Kypc «®usuka ConHua», COTJIacHO TMOJIOKEHUSIM (eAepallbHOrO TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHAApTa BBICHIETO MPO(ecCHOHATBHOTO 00pa3oBaHUs MPU TMOJATOTOBKE
OakaaBpa mo HampasieHuio 03.03.02 ®wusuka, MO3BOISIET CTYACHTY HPHUOOPECTH CIICAYIONINE
KOMITETCHIINH

- CIOCOOHOCTBIO UCMONB30BaTh B MPO(ECCHOHANBHON eATeIbHOCTH 0a30Bble 3HAHUS
(yHIIlaMEHTAIbHBIX pa3/elIoB MaTeMaTUKH, CO3JaBaTh MaTeMaTUYECKHE MOJEIU THIOBBIX
npodeccHoHaNbHBIX 33Ja4 W HHTEPIPETUPOBATH MOJYYCHHBIE PE3yNbTaThl C YUYETOM
rpanui npuMenumoctu mojenei (OITK-2);
- CIIOCOOHOCTBIO HCIOJIB30BaTh CIECIMATU3UPOBAHHBIE 3HAHUSA B 00yacTH (U3UKHU IS
ocBOeHUS MPOPIIBbHBIX ¢puzndeckux pucrumind (IMK-1).
B pe3ynbpraTe nuzydeHus: JaHHOTO Kypca CTYACHTBI JOJIKHBI 3HAMb
- OCHOBHBbIE Xapaktepuctuku CoHIa,;
- BHyTpeHHee cTpoeHre CoNHIIa U MPOTEKAIOUINe B HEM IIPOLIECCHI;
- coBpeMeHHbIe Ipobemsbl pusuku ColHIIa,
yMemb IPUMEHSTh 3HaHUs (PU3MUECKUX 3aKOHOMEPHOCTEH sl O0BSICHEHHSI BOIIPOCOB
COJIHEYHOU aKTUBHOCTHU U BIUsiHUS COJIHIIA HAa 3EMITIO;
JAaBaTh apTyYMEHTHPOBAHHYIO OIICHKY HH(GOPMAIMHU B 00JACTH BCAKOTO pojia MPOTrHO30B
nearenpbHOCTH COJIHIIA,

BJIA1€Th OCHOBHBIMH ITOHATUAMHA U TCPMHUHAMMU.



4. O0beM AUCHUILINHBI (MOLYJIs1) M BUABI Y4eOHOI padoThI

Bun yueoHoii padoThI Bcero CeMecTpnl
yacos /
3a4eTHBIX 7
eIMHUIY
AyauTopHbIe 3aHATHS (BCEro) 40/1.1 40
B ToMm umcne: - - -
Jlexuun
[Ipaxtrueckue 3ansatus (I13) 36/1.0 36
Cemunaps!i (C)
Jlaboparopusie padoTsl (JIP)
KCP 4/0.1 4
CamocrosiTejibHasi pa6oTa (Bcero) 32/0.9 32

B ToM uucie: - - -

Pemenne momamuux 3ama4q 12/0.3 12
[Tonbopka sKcrIepUMEHTAIBHBIX JAHHBIX 16/0.4 16
[ToaroroBka K 3K3aMeHy 2/0.1 2
KonrakTHas padora (Bcero) 43,2/1.2 | 43,2
Bua npomexxyTouHoii artectanuu (3a4er, IK3aMeH) 36
OO6m1ast Tpy10€MKOCTh Yachl 108 108
3a4E€THBIE €IUHULBI 3 3

5. Coneprxkanue QJMCUMILTHHBI (MOTYJIs)
5.1. Coaep:xanue pa3ieioB U TeM JUCHUNIMHBI (MOIYJISA)

1. COJIHIE KAK 3BE3J/[A

1.1. BBEJ/I[EHUE

1.1.1. Connye kax 36e30a. [lonamue o yukiax akmuenocmu. 36e30bl COTHEUHO20 MUNA.
Jocmuoicenusi u npobemol 6 uzyueHUU «X0100HbIX 3630 1.

1.1.2. Ocrosbr meopuu nepernoca u meopuu 36e30Hvix ammocgep. Ilone uznyuenus.
Vpasuenue nepenoca usnyuenus. 'uopocmamuyeckoe pagnosecue coiHeuH020
gewjecmea. Jlyuucmoe pagrogecue.

1.1.3. JlokanvHoe mepmoounamuyeckoe pasrosecue (JITP).Ypasnenue cmayuonaprocmu.
Omxknonenue om JITP. Cnekmpanvhvie TuHUU KAK OCHOBHOU UHCIPYMEHM
uccneoosanust Connya.

2. CTPOEHHUE U MOPDO.JIOI'MA COJIHEYHOH ATMOC®EPKI

2.1. BHYTPEHHEE CTPOEHHUE COJIHIIA

2.1.1. Buympenunee cmpoenue Connya. AHOepuulii peakyuu Kax UCMOYHUK IHeEpeuu Ha
Connye.

2.1.2. Booopoouwiii yuka (pasHuvle euowvl yukiog). Conneurvie HelimpuHo.



2.1.3.

2.2.
2.2.1.

2.2.2.

2.2.3.

2.3.

2.3.1.

2.3.2.

2.3.3.

3.1.
3.1.1.

3.1.2.

3.1.3.

3.14.

3.2.
3.2.1.

3.2.2.

3.2.3.

5
Kounsexmuenuas 3ona COJZHD;CZ Ycnosue e6o3nuxnosenus KOHBEKYUU. Konsexmuenvie

nepenoc suepauu. I panynayus. Cynep u Mezo- epanynayusi.
COJIHEYHBIE [1AITHA
Teopusi obpazoeanuss coineunvix nameH. Oxnadxcoenue nameH. Pomomempus u
CHEeKmpbl CONHEUHbIX NAMEH.
Ogpgpexm Buncona. Kongueypayus macHumnozo nois 6 coiHeunvix namuax. ToHukas
cmpykmypa CconHeuHvlx nsameH. Tenvb, noiaymenv, okpecmuocmu namua. Ilons
ckopocmell 8 namuax. dghghexm Deepueoa.
I'pynnet conneunvix namen. Knaccugurayus, 3aKonomepHocms NPpocmpaHcmeeHHo-
8pemeno20 pacnpedenerus Ha nogepxnocmu Coanya u 8 Yukie akmueHOCmu.
Ilonamue 06 akmugHoll obracmu
BEPXHHUE CJIOU COJIHEYHOU ATMOCDEPbHI
Cmpyxkmypa xpomocghepuvl. Xpomocghepnas cemxa u ee 636 co cmpykmypou Connya
Ha pasHulx evicomax. [emanu xpomocghepnoti cemku.. [Ipomybepanyul.
Kopona u nepexoonas oonacms. Onpedenenue nepexooHoi 0oiacmu om Xxpomocgepul
K kopone. Cmpykmypa conneunou kopousl. Knaccugurayus gpopm xopoHwl u c6:3b ¢
YUKIOM aKMUBHOCMU
Axmusnvie obnacmu. Ilonamue axmusHou obnacmu u ee NposigieHue HA PA3HbIX
VPOBHAX conHeuHol ammocepsl. Jlunus pazoena noaspHocmetl.

3. POJIb MATHUTHOI O I10JI14 HA COJIHIE U B MEXKIITJIAHETHOM

IIPOCTPAHCTBE

IIPOILIECCHI IEPEHOCA U BBRIJIEJIEHUA DHEPI'MMU HA COJIHLJE.
IIpobnemvl u docmudicenus eenuoceicmonozuu. Konebanus u onnwl. 5- munymmoie
KONeOaHUsl.
Kopona 6 Y@ u penmeenosckux nyuax. Mexanuzmvi nazpea coNHeUHOU XPOMOCHepbl
U KOPOHbl
Paouousnyuenue cnoxkotinoeo Connya. Mexanuzmvi paouousnyyenus. Meonenno
MEHAIOWAAC KOMNOHEHMA.
Conneunvie scnviuiku. Denomenonous conHeunvix ecnviuiex. Knaccugurayusi.
Cmpykmypa u Ounamuka 6cnvlulek Ha pasHulx gblcomax ammocgepul. OcnosHbvle
npedcmasienus o meopuu ecnvluiex. [lonamue o conneynvix mpansuenmax( 6 mom
yucre 8b16pPOChbl KOPOHANLHOU Maccyl). IIpoyeccel ycKopenus u d3Hep208bloeeHUst 80
gpems conneunvix ecnviuiek. Cnopaouieckoe paouousnydenue u H#ecmroe
PEHMEEHOBCKOe U3TYYeHUe.
CTPYKTYPA MATHUTHOI'O IIOJIAl U TEOD®DEKTHHOCTH
Kpynnomacwmabnasa cmpyxmypa macnumnozo noas. Ilonsaprnoe macHummnoe none
Connya. bunonsapusie u ynunonspnvie macHumule oonacmu. DoHovle MAZHUMHbIE
NOJA U CEKMOPHAsL CMPYKMYpa.
. Conneunvii semep. Micmopus omxpvimus. Cmpykmypa u XuMuueckuti cocmas
conneuno2o eempa. Mcmounuku conneynozo éempa 6 ammocgepe Connya. Tunuunvie
napamempui niazmvl COTHEYHO20 empa.
IIamna: 6o3nukHo6eHue nop u passumue munuuno2o namua. Cmpykmypa
MAZHUMHO20 NOJis, 08udicenue seujecmsa, sgpgexm Ieepueda. Knaccugpurayus epynn
namen. J60110Yus MUNUYHOL 2PYNNbL.



5.2 Pasznennl TUCHUNIMHBI MEKIUCHUIIVINHAPHBIEC CBA3H C o0ecnneuyuBaeMbIMHU

3.2.4. Buwibpocwi koponanvHou maccyl. Ilpossnenue na pasnvlx ypoSHAX COTHEUHOU

ammocghepol. I'eomempusi u OUHAMUKA KOPOHATbHBIX 8b10p0co8. Popoyut d¢hghexm.

Teoagphexmusnvle cobbimus

3.2.5.

Pasznuunsie YUKIIbL conneynoll akmusnocmu. MHoexcol conneunol akmueHoCcmu.

Bocmouno-zanaonas acummempus. Axmusenvle 0oneomeul. Teopemuqecmﬂ Mooenb

CONIHEYHOU AKMUBHOCU. Teopwz OUHAMO.

(mocsieAylOIIUMHU) JTUCHUIJIMHAMHU (MOIYJISIMH)

Hwmeercst 001mas CBSA3b CO CIEAYIONIMMHU AUCIUIUIMHAMH, U3y4aeMbIMH Ha 4 Kypce: acTpo(u3uKa,

ucropusi Becenennoi, pusuka atmocdepst u ruapocheps.

Ne HanmenoBanne o6ecniedunBaeMbix | Ne Ne paszyiesioB ¥ TeM JTaHHOW JUCIUTIIIMHBI,
/| (OCHEeNYIOMINX ) TUCIUTUTHH HEOOXOIMMBIX JJIs1 U3YYCHUS 00€CIIeYNBACMBIX
(mocneyromux) JUCIUTUTNH
1. | OxcrnepuMeHTanbHble MeTOABI B | 1,2
renrnodusnke
2. | DKCIIEpUMEHTAIEHBIE METO/IBI B 9,10,11,12
reousnka
3. | ®usuka MmarauTochepsl 9

5.3. Pa3znenbl M TeMbl JUCHUILIHH (MOAYJ1eii) U BUAbI 3aHATHI

Ne HaunmenoBaunue HaunmenoBaunue Bune! 3ausTuii B yacax
/o pasieia TEMBI JIek. Hpakr. CeMuH JIab. CPC | Bcero
3aH. 3aH.
COJIHIE KAK
1. CouHile Kak 6 4 10
3BE3J1A 3Be3/a
CTPOEHHUE U
Bnytpennee
9. MOPDOJIOT'UA CTDOGHIC 4 5 6
COJIHEYHOH P
COJIHIIA
ATMOC®EPHI Al
CTPOEHHUE U
3 MOPDOJIOIHA | Conueudbie 4 4 10
COJIHEYHOH | nsatHa
ATMOCD®EPHI
CTPOEHHUE U
BepxHue cion
3 MOP®OJIOTHA COJIHEYHOH 6 4 10
COJIHEYHOH o
aTtMocdepsl
ATMOC®DEPDI P
POJIb [Tpoueccor
4. MATHUTHOI O HepeHoca 1 6 6 12
BBLIEJIICHUS
HOJIA SHEPIUU
POJIb CrpykTypa
5. | MATHUTHOI'O MartuTHOTO 6 4 10
oJIs U
HHOJIA

reo3¢pdexr.




CoBpeMeHHbIE
6. Jorm.tema npoGIeMbl 1 4 4 8
METOABI PU3UKU
ComnHia
6. IlepeyeHb ceMUHAPCKHUX, IPAKTHYECKHUX 3aAHATHH 1 JIA00PATOPHBIX padoT
Ne Ne paspena u HanmeHnoBanue ceMuHapos, Tpyn | Ouenounsie | ©opm
n/m TEMBI MPAKTUYECKUX U JTaOOPaTOPHBIX 0EMK CpeacTBa upyem
JVCLIUTUTHHBI pabot OCTh pIC
(Moyist) (dachl KOMITE
) TEHITH
u
1 2 3 4 5 6
1. 1 CoJHIIE KaK 3Be3/1a 6 Omnpoc [1IK1
2. 2.1. BHyTpenHee cTpoeHue conHia Omnpoc OIIK2
3. 2.2. CoJsiHeYHbI€e ISITHA 6 Onpoc, npax.
3a/laHue
4 2.3 Bepxnue cnou conaedHoit armochepsl Onpoc, npax.
3a/laHue
5. 3.1. [Ipoueccrl mepeHoca u BbIACICHUS 6 Ompoc,
sHepruu Ha CoJHie [Ipoekt
6. 32 CTpyKTypa MarHUTHOTO TOJIA U 5 Ompoc,
reodPpPeKTUHOCTD Hpoexr
7. Jlom.Tema CoBpeMeHHbIE TPOOIEMbI U METO/IbI 5 Ompoc,
¢buzuku CosHIa [Ipoekt

6.1. Il1an camocTosiTe/IbHON PA0OTHI CTY/1ICHTOB

B kauecTBe caMoCTOSATENBHONW pabOTHI CTYJAEHTHI JOJKHBI pa3paboTaTb METObl PELICHUS

3aga4du, MIOCTaBJICHHOM B IMPOCKTC.

Ha CaMOCTOATCIIbHYIO pa60Ty TAKIKE OTBOAUTCS IMOUCK HECKOTOPBIX CIIPABOYHLIX JTaHHBIX,

HCO6XOI[I/IM]':>IX JUISL BBITIOJIHCHU A MTPAKTUYCCKUX 3aJlaHHM (HpI/IMepH 3aJIaHUMN YKa3aHbl B pa3zicyic

OLICHOYHBIX CPEJICTB).

K camocrosTenbHOolt paboTe (BHEayAMTOPHOH) MOXET OBbITh OTHECEHO odopmileHne

MPaKTUYCCKUX 3aJlaHuM 1 IMMPOCKTOB COIIACHO COOTBCTCTBYIOIIUM MCTOANYCCKUM PEKOMCHIAIUAM,

pazpaboTtaHHbIM Kadenpoit obrieit u kocmudeckoi ¢puzuku UT'Y.

Ne Tema Bun 3amanue Pexomennyemas KomnuectBo
HeJl. CaMOCTOSITENTbHOU auTeparypa 4acoB
paboTHI
1. | Connue kak Otsert Ha Bomnpockl | OTBETUTH Ha 5 [1,2] 4
3Be3a BOITPOCOB '
2. | Cmpoenue u Co6op Haiitn
Mopghonozus AKCIIEPUMEHTAIIbH | HAOIIOaTeIbH
COIHEeYHOU BIX JIAHHBIX VIS bIC TAaHHBIC
ammocgepwi BBITIOJTHEHUS COOTBETCTBYIO [1,2,3] 10
MPAKTUYECKOTO e TpeM
3aJaHHS YPOBHSIM

COJIHEYHOH




aTMocdepsl B
0a3e JaHHBIX

3. | Cmpyxkmypa [Touck meTon0B [TpoBectu
MASHUIMHO20 peleHus 3aaauu, aHanu3
IOCTaBJIICHHOM B BO3MOXKHBIX
MIPOEKTE, METOJIOB
odopmiieHne penieHue
paboThI 3aJa4uM Ha
OCHOBaHUU
JICKIIHOHHOTO [1-4] 10
MaTepuai u
HABBIKOB
MOJIY9CHHBIX B
XoJe
BBITIOJTHEHUS
MPaKTUYECKOU
paboThHI

nous u
2eoaghgexm.

4, [TpoBecTn
aHau3
BO3MOKHBIX
METO/I0B

penieHue
Cospemennbie ITouck metomoB
3aJa4d Ha

peleHus 3a/1a4H,
. OCHOBAHHUHU
MIOCTABJICHHOW B
JICKIIHOHHOTO [1,-4] 4
Memoobl MPOCKTE,

MaTepHual u
odopmiieHrE
HABBIKOB
paboThI

MOJIyYEHHBIX B
xoJe
BBITOJIHEHUS
MPAKTUYECKOU
paboThI

npobnemvl u

@uszuxu Connya

5. | BCE TEMbI ITonroroBka k IToBTOpPUTH OcHoBHas
IK3aMEHY BCE pa3/ieibl auteparypa: 1 - 3 2

Kypca

6. Bce TeMnl Tekyine KOHCYIbTaluu 2

6.2. MeToanueckue yKa3aHHus 110 OPraHU3alUM CAMOCTOSATeJIbHOI PadoThI CTYy1eHTOB
Hanucanne u odopmieHne oTdyera O BBIIOJHEHUU INPOEKTAa, a TAKXKE CPOKU €ro CAauu
PErIaMeHTHPYIOTCS COOTBETCTBYIOLUIMMHM METOAMYECKUMH PEKOMEHIAIUsIMH Kadeapsl oOmmeld u
Kocmuuecko ¢puzuku UI'Y.
Bo3MokeH ¥ MHUIMATUBHBIN BBIOOP TEMBI CTYAEHTOM, HO B KaXIOM ciyyae HE0OXOIuMO

apryMEHTHPOBaHHOE OOOCHOBAHUE BBIOOPA TAKOM TEMBI M COIIACOBAHUE €€ C IIPEINOIaBaTeIeM.

7. lIpuMepHasi TeMATHKA KYPCOBBIX padoT (MMP0EeKTOB) (MPU HAJINYHMH)

KypcoBbie paboThl HE TUIaHUPYIOTCS.




8. YueOHo-MeTOoAMUYecKOe H HH(POPMALTMOHHOE o0ecTedeHne TUCHUIIMHBI (MOTYJIA)

a) OCHOGHas Tumepamypa

1)

2)

®ununmnos b.I1. OpyntuBubeie npoueccsl Ha Connine [Tekcr]: M. : @uzmatiut, 2007 .
—216 c. — (OynnameHTanbHas ¥ npukiagHas ¢pusuka) . - ISBN 978-5-922100-93-9 (7
9K3)

CorHukoBa, P.T. Beenenue B actpodusuky [DNeKTpoHHBIN pecypc] : yued. mocobue /
P. T. CornukoBa. - Upkyrck: U3n-Bo UI'Y, 2007. - 248 c. - Pexxum noctyna: 943
"bubnmotex". - Heorpanwu. noctym. - ISBN: 978-5-9624-0246-8

0) dononnumenvras iumepamypa

1)

2)

CortHukoBa, P. T. BBenenue B ¢pusuky conuna [Tekct] : yue6. mocobue : B 2 4. / P. T.
Cornaukona, JI. K. Kamanosa ; Upkyrckuii roc. yu-T, @us. dak. - Upkyrck : U3n-Bo
Ury, 2010 - . - 20 cm.m. - 4. 1. - 2010. - 135 c. : wn. - bubauorp.: ¢. 121-123. — (11
9K3.).

Beenenue B pusuky Conuna [Tekcr] : yue6. mocobue: B 2 u. / P. T. CotHukoBa [u ap.]
; peu.: A. I'. Tnaros, C. A. f3eB ; Upkyrckuii roc. yu-1, Poc. akan. nayk, Cub. ota-
Hue, Upkyrckuil Hayd. neHTp, MH-T conHeuHo-3eMHON (usuku. - Upkyrck : U3a-Bo
Ury, 2010 - . - 20 cm. - ISBN 978-5-9624-0621-3. — Y. 2. - 2012. - 195 c. : un. -
bubmuorp.: c. 193-195. - ISBN 978-5-9624-0622-0. — (16 2k3.).

%@W e Fh A1y ﬁ
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B) npocpammuoe obecneueHue:

Ha kaxnmom kommbiorepe ycranoBieHbl OC Linux (Ubuntu 14.04.2 LTS) u crnegyromniue
POrpaMMHBIC MMAKEThI: MAKeT Ui MporpaMmupoBanust Ha si3bike GDL (siBisieTcst 4acThiO CHCTEMBI
Linux), Leafpad, Mozilla, Gnuplot, Evince 3.10.3, LibreOffice 4.2.8.2. Bce ycraHOBiIeHHOE
nporpamMmHoe obecnieuenue Freeware. craHnapTHbIe CEpBUCHI TTI00alIbHOM ceTn VIHTEepHeT.

F) baszwl ()aHHbl)C, qubOpMaI/ﬂ/lOHHO'CI’lpCIGO'{Hble U nouckoevle cucniemysl

. Hayunas snektponnas 6ubnmoreka eLIBRARY.RU, 6onee 10 moaHOTEKCTOBBIX

BEpPCUI Hay4HBIX JKYPHAJIOB I10 TEMaTUKE Kypca

WNudopmanronnas cucrema J0CTyna K pPOCCUACKAM (PU3NIECKUM >KypHAJIaM U
0630opam BUHUTU (http://www.viniti.ru)

. B cucTeMe obpasoBareapHoro nmopraisa UI'Y (http://educa.isu.ru/) pasmerensr

MeToANYeCcKue MaTepraiibl U 3a1anud 1o aucuurummie b1.B.JIB.4.1 «Du3zuka
Counnay;

. Actponomus B Cankr-IlerepOyprckom ynusepcutere (WWW-pecypcest u
oubnmoreka) ( http://www.astro.spbu.ru )

. OnexrponHas oubnuoreka «Tpynst yaensix UT'Y»
(http://ellib.library.isu.ru/index.php )

o ApxuB HayuHbIX xypHasioB JSTOR (http://www.jstor.org)

*  DU3 «bubmuorex» https://isu.bibliotech.ru/
*  DOBC «Jlanb» http://e.lanbook.com/

*  OBC «Pykont» http://rucont.ru

*  OBC «Aiibyke» http://ibooks.ru

9. MaTtepuajibHO-TeXHUYECKOE oDecriedeHne JUCHUNINHBI (MOIYJIs1)

MeroanyeckuMm  odopMIIEHHEM  Kypca  SIBISETCS  UCIOJb30BAHHE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHI: WHPOPMAIMOHHBIX (JEKIMU M Tpe3eHTanuu B Power Point),
IPOEKTHBIX (MYyJIbTHMEINA, BHJEO, JOKYMEHTaJbHble (HIbMBI), JAUCTAHIMOHHBIX. BHeapeHue
JI00AbHOM KOMIBIOTEPHON CETH B 00pa3oBaTENbHBIM TMPOIECC TMO3BOJSET OOECIEUUTH
JOCTYNHOCTh MIHTEpHET-pecypcoB.

OO0opy/oBaHKe: CHeNUATBHBIN TUCIUIeHHbIH Kiace (14 crarroHapHBIX KOMITbIOTEpoB Intel
Atom CPU D2500 ¢ monuropamu Samsung S19A10 18.5", WiFi-poyrep 54M Wireless Router TL-
WR542G, wmapmpyruzatop DES-1005D) ¢ j0kanbHOW ceTbi0 W JAOCTynoM B HHTepHeT.

Martepuanbl: Ha KaX/blii KOMIIBIOTEP YCTAHOBIEH MaKeT Ui MporpaMMupoBaHus Ha si3bike GDL
(ycraHaBiamBaeTcsi BMecTe C cucrtemor Linux), ¢ caiita ['01apoBCKOTO KOCMHYECKOTO IIEHTpa

(https://idlastro.gsfc.nasa.gov/) ckauuBarOTCs TOMOJHUTEIbHBIC OMOIMOTEKH MPOrpamMM, a ¢ caiTa

BUPTyalbHOU coTHeuHOM o0cepBaropun (http://sdac.virtualsolar.org/) ckauuBarotces (aitibl JaHHBIX
JUI  BBITIOJHCHUS 3aJlaHuil mpakTukyma ¢ momoiipio GDL. CTymeHThl MOTYT CaMOCTOSITEIbHO
3aKpCILIATH HOJ'Iy‘IeHHBIfI Ha JICKOUAX Mar€pral B OTHX KJlacCax. Ha JCKOUAX MOT'YT

UCIIONIB30BAThCSl  MYJIBTUMEIHMKHBIE cpeacTBa: nepeHocHoir mpoektop (CASIO XJ-A241),


http://www.viniti.ru/
http://educa.isu.ru/
http://www.astro.spbu.ru/
http://ellib.library.isu.ru/index.php
http://www.jstor.org/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://idlastro.gsfc.nasa.gov/
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cranmoHapHblii HacTeHHBIA 3kpaH (Classic Solution, 244x244), nHoyrOyk Lenovo B590. Kpome

TOTO, Ha (QaKyJIbTeTe MMEETCS KOMIBIOTEPU3UPOBAHHAS ayAUTOpPHUS, IpeIHa3HAYeHHas IS

CaMOCTOSITENTLHON PaOOTHI.

10. O6pa3oBaTeibHbIE TEXHOJIOTHH

N3yuyenne kypca «®uszuka ComHna» UAET ¢ 00sg3aTeNbHBIM BBIMOJIHEHUEM Y4eOHOTO
MpaKTUKyMa IO BCEM pa3jeiaM IMporpaMMmbl. B mepuoj neTHel NpakTHUKU CTYAECHThl HUMEIOT
BO3MOYKHOCTh TIOCETHTH 00CEpPBATOPUI0O B TOC. MOH/IBI, paCIOJIOKEHHYI0 Ha TpaHHIE C
Mouroinuel, 1 HEMOCPEACTBEHHO IMO3HAKOMMTHCSA € 3aJauaMy M3MEPEHHUs] MArHUTHBIX MOJEH Ha
Connne, naBHO U ycrnemHo pemaeMbix Ha Teneckorie CTOII Casuckoit oo6cepBaropun UC3D. B
noc. Jlucresnka, Ha baiikane, 3HakoMsATCS ¢ BONbIIMM COJTHEYHBIM BAaKyyMHBIM TEJIECKOIIOM
(bCBT), onTrueckuMu cxeMaMH Telieckora u criekrporpada. B moc. bagapsr umeroT BO3MOXXHOCTD
M3y4uuTh cofiHeuHbl paauoreneckon (CCPT), ero aHTEHHYIO CHUCTEMY, NMPUEMHBIE YCTPOWCTBA,
CXEMY CIIO’KEHHUS CUTHAJIOB HHTEP(HEPOMETPOB, CHCTEMY OBICTPOIl perucTpaiim.

Ha mpakTudeckux 3aHSATHSIX CTYIEHTHI HCIOJIB3YIOT JaHHbIE HaOMoIeHui momydeHHble KA
Conneynass nuHammuueckas ooOcepBatopuss (SDO) M Ipyrux HMHCTPYMEHTOB, JAHHBIE KOTOPBIX
npencrasicHsl B ConHeuHo# BupryanbHol oOcepBaropum, a Takxke naHHbie HaOmoaeHuin CCPT.
[IpakTuueckue 3a1aHus STOTO HAMPABJICHUS COCTOAT U3 CIASAYIOUINX 3aJaHHIi: OCBOCHHE MTPOTrPaAMM
pocMOTpa U 00pabOTKU U300paKEHUsI, OTOKACCTBICHHUE HA0II01aeMbIX OCOOCHHOCTEH aKTHBHBIX
oOnacTel:  COJIHEUHBIX BCHBIIIEK, HPOTyOepaHIIeB, KOpDOHAJbHBIX  JBIP; CpaBHEHUE
pagnon3obpaxxenuit ConHIa ¢ M300pakeHUsIMU B O€lIOM cBeTe, JIMHUM Ho, peHTreHOBCKOM U
YIbTPaQHUOIETOBOM H3TYyUEHUSX.

[TpakTueckoe 3agaHue BBINONHAIOTCS (ppoHTanmbHO. IIpu oaMHAKOBOM MOCTaHOBKE 3aday
CTYJIEHThl TIOJY4alOT WHIUBUJyAJIbHbIE 3a/laHUsl C KOHKPETHbIMU JaHHbIMH. DpoHTanbHOE
BBINOJIHEHUE 33/1aHUIl 10 OJHOM TeMe MO3BOJSEeT MOCTPOUTh MX M MOA00paTh TakUM 00pas3oM,
YTOOBI IOJIYYEHHBIE PE3yNbTAaThl B COBOKYIHOCTH HArJISIIHO PACKPBIBAIM XapaKTEPHBIE UYepThI
HCCIIETYEMBIX SIBIICHUM.

[TpoekT BBINONHAETCS CTYAEHTAaMHU TIOCJIE€ YCIEIIHOTO BBIIOJHEHUS MPAKTHYECKOIO
3ajaHusd. Tema MpoekTa MHAWBUAyallbHA S KaXJIOro CTyJIEHTa U BBHIOMpAaeTcs COBMECTHO C
npenojaBaTeneM. TemMbl MPOEKTOB OCHOBAaHbI Ha METOJaX MPOBEACHMSI MCCIEIOBAHUN, aKTHBHO
npuMensiemble B o0nactu ¢usuku CoNHIA, HO MPH 3TOM O0BEM BBINOIHIEMONH pabOThl MEHbIIE,
yeM B KYypCcOBOW paboTe M OCHOBaH Ha JIEKUMOHHOM Marepuane. CTyIeHT HHIUBHIYaJIbHO
3aHMMaeTCsl IOCTAaHOBKOM 3a/1aun, cOOpoM MaTepuaiioB U 00o0IeHueM nHpopmauy. Beimonxnenue
MIPOEKTa TIO3BOJISIET OJHOBPEMEHHO 3aKPEMHUTh HAaBBIKH, IIOJIYYEHHbIE B XOJE BBINOJIHEHUS

MPaKTUYECKON pabOTHI U MPOBEPUTH CTENEHb YCBOCHUE JIEKIIMOHHOTO MaTepHuaia.
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ITo COACPIKAHUIO U 3adavdaM MNPAKTHYCCKUC 3aJaHUA W HPOCKT COOTBCTCTBYIOT HAYYHO-

OKCIICPUMCHTAJIbHBIM HCCJIICAOBAHUAM, KOTOPBIC MMPOBOAATCA Ha OCHOBC KOHKPCTHBIX (1)I/I3I/I‘IGCKI/IX
MCTOAUK U IMO3TOMY IIO3BOJIAIOT IMOJIYYHUTH AJOCTOBCPHYIO I/IH(l)OpMaI_II/IIO 00 H3y4YaCMOM 06'beI(Te,
HBJIGHI/Iﬁ, (1)I/ISI/I‘ICCKI/IX YCIIOBUAX, BBIABUTH CBSA3U U BBaHMOHefICTBI/IH MCXKIY HUMH. HpOGKT caacTcA

B BUJIE OTYETa O(POPMIICHHOTO B AJICKTPOHHOM BHUJIC U YCTHOM JTUCKYCCHUH.

11. Ouenounnie cpeacrsa (OC):

®onp oueHouHbIX cpeacTB (POC) mpencraBieH B MPUIOKEHHUH.

11.1. OueHouHsble cpeaCTBA AJIs1 BXOJHOTO KOHTPOJIS

Jis u3ydeHusi TaHHOTO Kypca CTYAEHT JOJDKEH 3HaTh OCHOBBI (PM3MKK M MH(DOPMATHUKH,
YMETh MOJB30BaThCsl CTAHIAPTHBIMU MTOMCKOBBIMU cepBHcaMu ceTu MHTepHer. BxoaHON KOHTPOIb
3HAHUN HE TPOBOJIUTCS.

11.2. OtieHOYHBIE CpEACTBA TEKYIIETO KOHTPOJIS
CryaenTam npenanaraercsi BbIIOJHUTD CIAEAYIOIIEE MpakTHieckoe 3aaanue «CTpoeHue
COJTHEYHOU atMocdepbl». KakaoMy CTyAeHTY 1aeTcs WHANBUIYaIbHAS aTa U BPEMs
HaOJII0ICHUH, KOTOPBIE OH JIOJDKEH UCTIOIb30BaTh P BHIMIOJIHCHUN JAHHON paOoOTEHI.
CrynenTaM npeajaraeTcsi BbIIOJHUTD MPOEKTHI 10 CIEAYIOLIUM TEMAM:
- MarHuTHble o U ConHeuHas aKkTUBHOCTb;
- COJIHEYHBIC BCIIBIIIKH;
- pOJIb MATHUTHOTO TIOJISI B JOPMUPOBAHUHU CTPYKTYPHI PA3TMYHBIX CIIOEB
atmocdepst Ha CounHile;
- U3Yy4YEHHUE AMHAMUKH Pa3BUTHUS COJIHEUHOM BCIBIIIKY B Pa3IUYHbIX JUIMHAX BOJIH
AJIIEKTPOMATHUTHOTO CIIEKTPA.
Huzke KpaTKo NpuBeeHO coJep:KaHue OIHON U3 MPAKTUYECKHX padoT
«Cmpoenue conneunoit ammocgepul

Llenv padomui: cpasnumenvHoe uzyieHue Mopghorocuueckux ocobenHocmer pasiuyHblx
Cl10€6 CONHEeYHOU ammocpepul.

Ammocgepoui Connya nHazvleaom HenocpeocmseeHHO Habooaemble GHeHUE
cnou Connya, pacnonodicenHule viule KOH8eKMusHoU 30Hul. Ammocgepy Coanya
NPUHAMO pazdensims Ha pomocgepy, xpomocgepy u KOPOoHY, KOMopas nepexooum 8
COIHeuHblll gemep.

B xo00e padomul evtnonnawmesa ciedyrwuiue 3a0auu

1) HUzyuenue  ocobennocmeni  uznyuenuss  Conmya 6 — pasHLlx  OUANA3OHAX
NEKMPOMASHUMHO20 CREeKmpa.

2) CpasnumenvHoe uzyuenue pacnpeoeietus unmencuenocmu no oucky Coanya u 0us
PA3UUHBIX 00beKmMos8 Ha pomocghepe, 8 HUMICHEl, cpeOHell U epXHell Xpomocghepe u
KOpoHe.

3) Cpasnenue cmpykmypa akmusHou ooaacmu Ha pasHulx yposHsx Coaneuno
ammocgepul

[IpuMepHBIil CIMCOK BOMPOCOB I TEKYLIErO KOHTPOJIS 3HAHUI
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6.
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OcHoBHble napameTpsl CosiHIa (ero Macca, pa3Mepsl, pacctosiHue oT CosHIa 10 3eMiu,
XUMHUYECKHUH COCTaB, TEMIIEpAaTypa U METObI UX onpeaenenus). ColHedHas TOCTOSTHHASL.
Wcrounnku sneprun ConHua.

OcHoBHbIE YypaBHEHUSI, ONUCHIBaIOIIKE BHyTpeHHee cTpoenre Connua. Pacnpenenenue
IUIOTHOCTH, JIaBJICHUS, TEMIIEPATYPHI M MOTOKA SHEPTUHU BO BHYTPEHHUX cinosix CoyHIa.
[TapkepoBckast Mozieb paciupsromenics Koponsl. Pemenne ypasuenus bepuymim Ha
MaJIbIX ¥ OoJbIuX paccrosnusx or Comnnua. [loBenenue pemenns ypasHeHus bepHym
BOJIM3U KpUTUYECKOM ToukH. COJTHEUHBIH BeTep; SKCIePUMEHTAIbHbIE MTOATBEPKACHUS
CYIIECTBOBAHHS COTHEUYHOTO BETPA.

Ctpoenue atmocdepsl Comnia; hotocdepa, oOpamaromuii cioi, xpomochepa, KOpoHa.
Crtpoenue dhotochepsl; TpaHyIIbL.

UYucna Bonbda. MaruuTHbie 101 coHEYHbIX MaTeH. CoTHeYHAast aKTUBHOCTH U €€
UUKIMYHOCTh. Inarpamma MayHiepa, 3akoH Xeitna.

OcHoBHble THIIBI paguousinydeHus ConHia u ux Gu3nueckas HHTEPIpPETaLHsL.

11.3. OueHouHsble cpeacTBa AJIs IPOMEKYTOUHOM aTTecTaluu

MaTepI/IaJ'ILI AT IPOBEACHU A TCKYLICTO U IIPOMEKYTOYHOI'O KOHTPOJIA 3HaHUHI CTYACHTOB!:

N Kowmmereniun,
\9 BI/I[[ KOHTPOJIA KOHTpOHI/IpyeMI)IC TEMBI (pa3,uenbl) KOMIIOHCHTBI KOTOPBIX
i KOHTPOJIMPYIOTCA
1. Onpoc CotHIle KaK 3Be371a OIIK-2
Crtpoenue u MophoIorus COTHEYHON OIIK-2
2. Omnpoc armocdepsl. BuyTpennee ctpoenue
Comnaia
3 Omnpoc, npakTu4eckoe | Crpoenne u MOpHOIOTHs COMHEUHOIN OIIK-2, TIK-1
3aJJaHKe atMocdepbl. CoTHEUHbIC MATHA
Ompoc, PaKTHYEcKoe Ctpoenue u MopoIIOTHsl COTHEUHOMN IK-1
4. sananue armochepsl. Bepxuue ciioun
COJIHEYHOU aTMOC(epsl
5. Ornpoc, mpoexT Ponbs marauTtHOTrO noJs. Iponeccer OIIK-2, TIK-1
NIEepEeHOCca U BbIIETICHUS DHEPTUU
Ponb marauTtHOrO noJisA. CTpykrypa [K-1
6 Omnpoc, npoexT MarHMTHOTO TIOJISI ¥ T€0
3¢ (HeKTUBHOCTh
7 Onpoc, mpoexT CoBpemeHHbIe TPOOIEMBI U METOIBI [K-1
¢buzuku ComHia
IloaroroBka K OIIK-2, TIK-1
6. - Bce pazmensr

[IpuMepHBIi CIHCOK BOIPOCOB K IK3aMEHY

1)
2)
3)
4)

5)
6)
7)
8)
9)
10)

11)
12)

Xapakrepuctuku ConHIla, Kak 3B€3/1bl; BpallleHUE, MEPUIMOHAIbHAS ~ LUPKYJISLUS.
W cTOYHUKY COTHEYHON SHEPTUH.

Bnytpennee crpoenne CoJiHIIa U TPOTEKAIOIINE B HEM MTPOLIECCHI.

XapakTtep koHBekuu B Henpax CoiHita. Heobxoaumoe u 1oCTaTOYHOE YCIIOBUE
KOHBEKIUH.

COOTHOIIICHHE T'a30BbIX XAPAKTEPUCTHK.

OcHOBBI TEOpUH TYPOYIEHTHOM KOHBEKIIHH.

['enepanust akyCTHYECKUX BOJIH B TYpOYJIICHTHOU Cpejie.

dorocdepa: HabMo1aeMoe pactpeeNieHrne dHeprun 1o aucky CounHia.
Xpomocdepa: 3aTMEHHbIE U BHE3aTMEHHHbIE HAOIIOACHHUS.

ConHeuyHasi KOpoHa: IaHHbIe HaOmoAeHni. MoHn3anus u Bo30yxaeHne
KOPOHAJIbHBIX HOHOB.

O6mee marautHoe mosie ConHIa.

Mertobl onpeiesIeHNs MArHUTHBIX MTOJIEH.



13) @daxkeJbl: JIy4MCTOE PAaBHOBECHE U MEXAaHU3MBI HarpeBa.

14) [IaTHa; CTPYKTYypa MarHUTHOTO TIOJIS.

15) XpomocdepHbIe BCIBIIIKH.

16) CrieKTpoCKOMHsI BCIIBIIIEK U OnpeieieHne (GU3nuecKux YCIOBUN B HUX.

17) Pentrenosckoe uznydenue CoHa.

18) [TpoTyOepaHibl: ABMKEHUE BEIIECTBA, CBSA3b (POPMBI U IBHIKEHUS CO CTPYKTYpPOil
MarHUTHOTO TOJIs, (PU3UYECKHE YCIOBUS B IPOTyOepaHIlax.

19) AKTHUBHBIE 00J1aCTH B KOPOHE.

20) Baxneiimme cTaTUCTUYECKUE 3aKOHOMEPHOCTH U CBOMCTBA LIMKJIA COJTHEYHOU
AKTUBHOCTH.

21) CoBpemennsle npodsieMsl ¢puznuku CostHIa.

IIpumep TeCcTOBBIX 3aJaHMil sl NPOBePKH CHOPMHUPOBAHHOCTH KOMIIETEHIIUIA,

YKa3aHHBLIX BbIIIE n.3:

Duzuxa Connuya.

1) Pacnonosicume cnou Connya om Haumervbulell RIOMHOCMU NIA3MbL K HAUOOIbLUel

a)
0)
6)
2)
9)
e)

a)
0)
6)
2)
9)
e)

a)
0)
6)
2)
9)
e)

a)
0)
6)
2)
0)
e)
5) Bwi

2)

3)

4)

KOpOHa

Gpomocgepa

nepexooHnas 0oacmo
A0po
xpomocghepa

KOHBEKMUBHAS 30HA
Pacnonosrcume cnou Connya om naumeHnvuiel memnepamypsl K HauboabuLeli
KOpOHa

gomocghepa

nepexooHas obacmo
0po
xpomocghepa

KOHBEKMUBHAS 30HA
Buibepume cnou Connya, 20e gvinonnsemcs yciogue 603HUKHOBEHUSL KOHGEKYUU
KOpOHa

gomocghepa

nepexoonas ooiacmo
A0po
Xpomocghepa

KOHB8EKMUBHAS 30HA

Yraocume cnou Connya, 20e ne gvinonnsemcs yciogue iokaibHo2o JITP
KOpOHa

Gomocgepa

nepexooHas obacmo
a0po
xXpomocghepa

KOHBEKMUBHAS 30HA

bepeme ObicmMpO HcUByUUe S6IeHUS

a) ©opmuposarnue akmuerol ooracmu

0) Conneunas scnvluika

8) Opynyus npomybepanya

2) Pazsumue conneunozo naimua

6) Kaxas eenuuuna naazmennozco napamempa bema ( OMHOWIEHUSL 20308020 OAB/ICHUSL
MACHUMHOMY 6 KOPOHE

a) mHo2o boavute 1
0) mHo20 menbute 1
8) pasro 1
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PazpaboTumnkm:
/ /Z L JIOLIEHT, K.(h.-M.H. JIL.K., Kamamona
(noonucw) (3aHuMaemast 00JIIHCHOCMb) (unuyuanvl, pamunus)

[TporpamMma paccMoTpeHa Ha 3acenanuu kadeapsl o0mieit u kocMudeckoit husuku UT'Y
« 27 » _wmapra 2020 .

IIpotokon Ne _ 7 , 3aB. kadempoii % B.JI. ITanepHsrii
._{__'__:____..

Hacrosimmasi mporpamMma He MoKeT OBbITH BOCIPOU3BeleHA HU B Kakoil d¢opme 0e3

NpeBAPUTEILHOT0 MMCbMEHHOT0 pa3penieHusi Kadeapbl-pa3padoTynKa MporpaMMbl.



