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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

OcHOBHas yenb Kypca — aTh CTyIeHTaM npejicraBieHue o CoNHIE, KaK O 3Be3/1€ U IOJYEPKHYTh
POJIb MATHUTHBIX TIOJIEH B TIMHAMUKE MTPOIIECCOB, Mpoucxoasanmx Ha CoHIe.
CraBsiTcs cienyrouue 3adauu:.
- H3YYHTh CTPOCHHE COJTHIIA U MPOTEKAIOUINE B HEM MTPOIECCHI;
- TOKa3aTh JCWCTBUE 3aKOHOB MArHUTHOW TUAPOJUHAMHUKH B YCIOBHSAX COJHEYHOU
TJ1a3MBI;

- TIO3HAKOMHUTH C COBPEMEHHBIMU METO/IaMHU HaOM0IeHH U uccaenoBanuii ComHIa.

Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII BO

Crneukypc «®usuka ConHia» pa3paboTaH g CTyAEHTOB 4-TO Kypca (PU3MYECKOro
dakynprera UI'Y. Ilporpamma Kypca OpHUEHTHPOBaHA HA TEMATHKy HAYYHBIX HCCIEAOBAHUN
6azoBoro nHcTuTyTa Kadeapsl — Mucturyra conneuno-3emuon ¢pusuku (MC3P) CO PAH.

JlaHHast TUCIUIIMHA OTHOCUTCS K 4acTH, GOPMUPYEMON yUaCTHUKaMU 00pa30BaTeIbHbIX

oTHoleHu# 6yoka b1 u sBisiercs aucuuIuiMHon o BeIdopy (IB).

I11. TpeGoBaHus K pe3yJibTaTaAM OCBOCHHUS IMCIUIIIMHbI
Kypc «®uzunka ConHua», COINIaCHO MOJOXEHUAM (efepalbHOro TroCyIapCTBEHHOTIO
00pa30BaTeNbHOr0 CTaHJapTa BHICILIEr0 00pa30BaHuUs U MOATOTOBKE OakajaBpa 10 HalpaBICHUIO
03.03.02 ®dusuka, MO3BOJSAET CTYACHTY TPUOOPECTH CIICTYIONTNE KOMITETCHIINH:
- CnocobeH HCHOJIb30BAaTh CHENHAJIW3UPOBAHHBIE 3HAHUS B oOmacTM (QU3MKU U

acTpo(u3UKU At OCBOCHUs NMpoduiabHbIX (pusndeckux qucuurumH ([TK-1).

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00yU€eHUsI 1O JUCHUIJINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHs] KOMIIEeTeHIIU

Komnerenuus HNuaukaropsl Pe3yabTarnl 00yueHus
KOMIIeTeHI M

TIK-1 HJIK nxaa 3Haer:
Cnoco6eH nNpoBOAUTD ® OCHOBHBIE XapaKTEPUCTUKU
aHAJIN3 HAYYHBIX CounHia;
MaHHBIX, PC3yJIbTATOB e BHyTpeHHee cTpoeHue CoyHIa U
SKCIICPUMCHTOB 1 MPOTEKAIONIME B HEM IIPOLICCCHI,
HAOIIOICHHH, ® COBpPEMEHHBIE MPOoOJIeMbl (PU3UKH
HCIIONB3YS ConHna.
CIEMaTIN3UPOBAHHbIE VMeer:
3HaHUA B 001aCTH ® TIPUMEHATH 3HAHUSA (HU3UIECKHX
(pusuky u actpodu3nKH 3aKOHOMEPHOCTEH JUIS

0OBSICHEHUS BOIIPOCOB COTHEYHOM
aKTUBHOCTU U Biugnus CoJHIa HA
3emitro.




JlaBaTh apryMEeHTHPOBAHHYIO OIICHKY
nH(popMauu B 00J1aCTH BCSIKOTO
pOJia MPOrHO30B JIEATEILHOCTH

Comnna;
Baapgeer:
® OCHOBHBLIMH MOHATUSIMH H
TEpMHHAMU.

IV. Conep:xaHue  CTPYKTYpa AUCHUILIHHBI (MOXYJIS)

O0BeM QUCILHAILUIMHEI COCTABIIET 5 3aueTHBIX enuuuIbl, 180 gaca,
B ToM ymciie 99 4acoB KOHTaKTHOW PabOTHI.
3aHATHS TPOBOASTCS TOJIBKO B OUHOH popme 00ydeHus C MPUMEHEHUEM AUCTAHIIMOHHOTO KOHTPOJIS
caMoCTOosITeNbHOM paboThl cTynenToB uepe3 DUOC dakynpTeTa. DIEKTPOHHON U TUCTAHIIMOHHOU
(dhopM 00yUEHHUS HE TIPETyCMaTPHUBACTCS.
Ha npakTryueckyio moAroToOBKY OTBOAMTCS 24 ay TMTOPHBIX YacOB (BO BPEMS BHIIOTHCHHUS
MIPAKTUYECKHUX 3aaHuil).

CDopMa HpOMe)KYTOqHOﬁ aTTeCTalrMu. 3K3aMCH.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHIL 1 OTBEJEHHOI0 HA HUX KOJHNYeCTBA

AKAACMHUICCKHUX JacoB

Buasbl yue6Hoii padoThl,

DopMBI TEKYyLIET0

= ; BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy 00y4aromuxcs, KOHTPOJISA
g E NMPAKTHYECKYIO0 MOAT0TOBKY 1 TPY/10eMKOCTh ycreBaeMoCTH;
@ o 2 (B yacax) Dopma IPOMeKYTOUHOM
= § E c:i KonTakTHas padora npenoaaBareJs ¢ « arrecTalluu
ry‘]—){ Pazgen qucnuniauHbl/TEMa % E g E 00y4aromuMucs GE; } (no cemecmpam)
8 = = = 5
° EE ; g Jlexknun Cemunapckue/ | Koncyuasn g ‘§
5 E NpaKkTH4YecKue/ | TAUMHU § :‘
= 5 JadopaTopHbie z
= 3aHATHSA ©
1 2 3 4 &) 6 7 8 9 10
1 | Pasoen 1. COJIHLE KAK 3BE3/IA. 7 1313 8 4 14 0,3 7 OIIpocC
2 | Paszoen 2. CTPOEHUE U MOP®OJIOI M COJITHEYHOH 54,4 8 6 18 0.4 24 OoImpoc, NpPakT.
ATMOCDEPHI 7 ! 3a7aHue
3 | Pazoen 3. POJIb MAT'HUTHOI'O I110JI4 HA COJIHIL[E U B 54,3 8 4 18 0.3 24 | ompoc, IPOeKT
MEXITIVIAHETHOM IIPOCTPAHCTBE 7 '
Ox3ameH | 7 26 HToroBbIif TECT
KCP 4
KO#nTpons 10
Hroro yacos 180 | 24 34 50 1 55




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00y4AOIMXCS MO AUCHHUILTHHE

CamocrosiTenpHas paboTa 00yJaromuxcs VuebHo-
0 METOIIECKOEe
€HOYHOE
Cemectp HasBanwue paznena, TeMbl Cpoku T 1 obecrieuenue
o PyAOEMKOC CpeICTBO .
Bun camocrositensHOM paboThl | BBINOIHEH ( CaMOCTOSITEIbHOM
. Tb (4ac.) paGOTEI
B nauvane Omnpoc, penienue
7 CoJHILIE KakK 3Be31a OTBeT Ha BOIIPOCHI 1
cemecTpa 3aja4
COop aKCrIeprUMEHTaIbHBIX
. B teuenue OTIpOC, MPAKT.
7 Cmpoenue u Mop@onocusi COIHEUHOU ammocepol JOAHHBIX IJIA BBIIIOJIHCHUSA 16
cemecrtpa 3a/1aHue
MIPAKTUYECKOTO 3a/IaHus Bes
[Torck METOIOB perIeHus B rederme peKoMeHayemast
7 |Cmpyxmypa macnumnoz2o nois u 2eod¢hghexm. |3a1a4u, MOCTaBICHHON B ceMecTDA 16 OTpOC, MPAKT. auTeparypa
IpoeKTe, 0popMiIeHHE PabOThI P 3a/laHue
[Tounck MeToa0B perieHus
. B Teuenue
7 Cospemennvie npobnemst u memoowvt puszuxu Connya 3aJa4M, IIOCTaBJICHHOU B 16
cemecTpa
IpOoeKTe, 0POpMIICHHE PaOOTHI P OIIpOC, IPOEKT
Bes
K xoHiy
7  |BCE TEMbI [ToaroroBka K 3K3aMeHy 6 pEeKOMEeHTyemast
cemecTpa
JuTepaTypa
OO6mwmit 00BeM CaMOCTOATEIIBHON PAaOOTHI MO JTUCIUTIIMHE (Yac) 55




4.3. CoaepxxaHune y4eOHOro MaTepuajia

1.1.
1.1.1.

1.1.2.

1.1.3.

2.1.

2.1.1.
2.1.2.
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.

CopeprkaHue pas3iesioB U TEM AUCIUTIIHHBI

1. COJIHLE KAK 3BE3J/]A
BBEJ/[EHUE
Connye kak 36e30a. [lonamue o yukiax akmugHOCmMuU. 36e30bl COHEUHO20 MUNA.
Jlocmuosicenust u npodemvl 8 U3yUeHUU «XOJI0OHBIX 36€30).

Ocnogvl meopuu nepenoca u meopuu 36e30ubix ammocghep. Ilone usnyuenus.
VYpasuenue nepernoca uznyuenus. I uopocmamuueckoe pagHosecue coiHeyH020
sewecmaa. Jlyuucmoe pagrosecue.

Jlokanvrnoe mepmoounamuueckoe pasrosecue (JITP).Ypasnenue cmayuonapnocmu.
Omgxnonenue om JITP. Cnexmpanvhsie TUHUU KAK OCHOBHOU UHCIPYMEHM
uccredosanusi Connya.

2. CTPOEHHUE YU MOP®OJIOIMA COJTHEYHOH ATMOC®EPKI
BHYTPEHHEE CTPOEHHUE COJIHL]A
Buympennee cmpoenue Connya. HAoepruiti peakyuu kax ucmounux swepeuu Ha Connye.
Booopoonuvuii yuxn (pasuvie 6udst yuxnos). ConHeunvie HeUmMpUuHo.
Konsexmuenasa sona Connya Ycnosue 6osHuxknogenus xousexyuu. KongexmusHvle
neperoc suepeuu. I panynayus. Cynep u Me3o- epanynayus.

COJIHEYHBIE IIAITHA
Teopus obpazosanus conneynvix namet. OxnasdcoeHue nsameH. DPomomempusi u
CHeKmpbl COITHEUHbIX NAMeH.

D¢ gexm Buncona. Kongueypayus macHumnozo nois 6 coiHeyHvlx namuax. Tonkas
CMpYyKmypa COnHeuHviXx nsameH. Tewvb, noiaymenv, okpecmuocmu namua. Ilons
ckopocmell 8 namuax. dghghexm Seepuieoa.
I pynnul conneunvix namen. Knaccugurayus, 3aKkoHoOMepHOCMb NPOCMPAHCMBEHHO-
8peMenH020 pacnpedeieHus Ha nosepxnocmu Coanya u 6 yukie akmusHOCHu.
Ionsamue 06 axmuerot obnacmu
BEPXHUE CJION COJTHEYHOH ATMOCDEPD]
Cmpyxmypa xpomocghepvi. Xpomocghepnas cemxa u ee csazo co cmpykmypoul Connya
Ha pasusix evicomax. [{emanu xpomocgheprou cemku.. [Ipomybepanybi.
Kopona u nepexoonas oonracme. Onpedenenue nepexoOHou 001acmu om Xpomocgepul
K kopone. Cmpykmypa conneunou koponwsl. Knaccugukayus popm xopoHwvl u ce:a36 ¢
YUKIOM aKMUEHOCMuU
Axmuenvie obnacmu. I[lonamue axmuseHou obracmu u ee NposigleHue HaA PA3HbIX
VPO8HAX conHeuHol ammocepbl. Jlunus pazoena noasapHocmell.

3. POJIb MATHUTHOI O I10JI4 HA COJIHLE U B MEXKIITJIAHETHOM

IIPOCTPAHCTBE

IIPOLIECCHI IEPEHOCA U BRIIEJIEHUA DHEPI'MMTU HA COJIHLE.
IIpobnemul u docmudicenus cenuocercmonozuu. Konebanus u onuvi. 5- munymmoie
Koebanus.
Kopona 6 Y@ u penmeenosckux nyuax. Mexanuzmul Hacpeda conHeuHOU XpoMochepul
U KOpOHbL

Paouousnyuenue cnokotinoeo Coanya. Mexanuzmol paouousnyyenus. Meonenno
MEHAIOWASACS KOMNOHEHMA.



3.14.

3.2.
3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

Conneunvie scnviuku. DeHomeHoN02Us CONHeYHbIX 6cnbiuek. Knaccugurayus.
Cmpykmypa u OuHAMUKA 6CRbIUUEK HA PA3HBIX blcomax ammocgepuvl. OcHosHble
npeocmasnenuss 0 meopuu ecnviutex. Ilonsamue o corneunvix mpanzuenmax( 6 mom
uuce 8blOPOChl KOPOHATLHOU Maccyl). IIpoyeccovl yckopenus u dHep2osbioeenus 60
gpems conneunvlx ecnvluiek. Cnopaouyeckoe paouousnyuenue u Heecmroe
PEHM2EeHO8CKOe U3YUeHuUe.

CTPYKTYPA MATHUTHOI'O IIOJIA U TEOD®DOEKTHHOCTH
Kpynnomacwmabnas cmpykmypa maenummnozo noas. llonsaprnoe macnummoe none
Connya. Bunonapnule u ynunoaapuvie macHummule ooracmu. Ponosvie MacHUMHbIE
NOA U CeKMOPHAs CMPYKMYPA.

. Conneunviti gemep. Ucmopus omxpoimus. Cmpykmypa u XumMudeckuii cocmas
conneunozo eempa. Mcmoyunuku conneunoco sempa 6 ammocgepe Coanya. Tunuunvie
napamempbl nia3mMbl COTHEYHO20 8empd.

IIamua: 6o3HUKHOBeHUe NOP U pazeumue munuyHozo namua. Cmpykmypa
MACHUMHO20 NOJA, O8udiCeHue geujecmaa, s¢pghexm Deepuweoa. Knaccugpurayus epynn
namen. I60110YUA MUNUYHOU 2PYNNbI.

Buibpocwi koponanvnou maccei. Ilpossnenue na pasnvlx yPOSHAX COTHEUHOU
ammocgepvl. I eomempus u OUHAMUKA KOPOHATbHBIX 8b10p0ocos. Dopoyut s¢hgpexm.
T'eoaghghexmusnvie codovimus

Pasnuunvie yuxnvl conneunou akmusnocmu. MHOeKcol cOTHeUHO aKMUBHOCHU.
Bocmouno-3anaonas acummempus. Akmusenuvle doneomsl. Teopemuyeckasn mooenn
conneunoll akmuenocmu. Teopus OuHamo.

4.3.1. llepeyeHb CEMUHAPCKHX, MPAKTHYECKUX 3aHATHII 1 JJa00PATOPHBIX PadoT
No Ne paznena u HaumenoBanue ceMuHapos, Tpynoemkocts | Onenounsie | Popmup
n/m TEMBI MPAKTUUECKUX U J1ab0paTOPHBIX (dachr) CpencTBa yeMble
JUCIUILINHEI pabot Bcero W3 mux KOMIIETE
(MO qacoB TIpaKkTH4e
Ty 1s1) cKas HIMU
TOATOTOB
Ka
1 2 3 4 5 6
1. 1 CoJHIle KaK 3Be31a 6 4 Ompoc [IK-1.1
2. 2.1. BHYTpeHHEe CTpOEHHE COTHIA 8 4 Ompoc
3. 2.2. CoJHeuHEbI€e IISITHA 8 4 Onpoc, npax.
3aJlaHue
4 23 Bepxuue ciou conHeuHO#M 8 4 Ompoc, mpax.
aTMocdepsl 3a1aHuc
5. 31. ITponeccrl mepeHoca u BbIICIECHASA 8 4 Ompoc,
sHepruu Ha CoJHIle ITpoekt
6. 3.2 CrpykTypa MarHUTHOIO ITOJISL 3 4 Ompoc,
reo3(HeKTHHOCTh Hpoexr
7. JTlon.Tema CoBpeMeHHBIE TIPOOIEMBI U 4 Ompoc,
MeTo bl pr3uku CoHIa [IpoekT
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4.3.2. IllepedyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE U3y4YeHHEe CTYAeHTAMH B
paMkax camocTositebHoil padoTsl (CPC)

B kxadecTBe camMOCTOATENBHON PabOTHI CTYAEHTH JOJDKHBI Pa3padoTaTh METOMbI PELICHHUs

3aJ1auu, MOCTABJICHHOM B IPOEKTE.

Ha camocrosiTenbHy 0 paboTy TakKe OTBOAUTCS MOMCK HEKOTOPBIX CIIPABOYHBIX JTAHHBIX,
HEOOXOAMMBIX JUISl BBITOJIHEHUS IPAKTUUECKUX 3a7aHui (IpUMEpHI 3a/1aHUI yKa3aHbl B pa3jielne
OLICHOYHBIX CPEJICTB).

K camocrosTensHOl paboTe (BHEayIUTOPHOH) MOXKET OBITH OTHECEHO O(OpMIICHHE
IPAKTUYECKHUX 3aJaHUN U IPOEKTOB COIJIACHO COOTBETCTBYIOLIMM METOJUYECKUM PEKOMEHIALUM,

paszpaboTtaHHbIM Kadeapoit oo1ei u kocmudeckon Gusuku UI'Y.

Ne Tema Bun 3anaHue Pexomennyemas NJAK
Heql. CaMOCTOSITENIbHOM auTepaTtypa
paboThl
1. CoJHIie Kak OtBeT Ha Bonpockl | OTBETUTH HA 5
3B€3/a ’ BOIIPOCOB [1.2] MK s
2. | Cmpoenue u Coop Haiitu
Mmopghonozus OKCIIEPUMEHTAIBH | HAOJI01aTeIIbH
COIHEYHOU BIX JAHHBIX JUIS ble JaHHbIC
ammocgepwl BBITIOJIHCHUS COOTBETCTBYIO
PaKTHYECKOTO IIHe TPEM [1,2,3] UK k11
3a/IaHus YPOBHSIM
COJIHEYHOU

aTMoc(depsl B
0asze MaHHBIX

3. | Cmpyxmypa [MTouck mMeTo0B [MpoBectu
MASHUMHO20 pelIeHus 3a/1a4Hu, aHan3
MOCTaBJICHHOM B BO3MOYKHBIX
oSt U OCTaBJICHHO 03MO
IPOEKTE, METO/I0B
KIN.
2eoagepexm odopmiieHre perieHne
paboThI 3aJauu Ha
OCHOBaHUH
JIEKIMOHHOTO [1-4] HJIK k11
Marepua u
HAaBBIKOB
MOJTYYEHHBIX B
xoze
BBITTOJTHEHUSI
MIPAaKTUYECKOU
paboThl
4. [IpoBectn
aHaJM3
BO3MOXKHBIX
Cospemennvie [Touck meTom0B
METOJIOB
pelICHuUs 3a/1a4H,
npobaemvl u . pelieHue
MIOCTABJICHHOW B
3aJauu Ha [1,-4] HJIK nxa11
Memoowl MIPOECKTE,
OCHOBaHUH
odopmienue
@uzuxu Connya JEKITIOHHOTO
paboThl
MaTepHual u
HaBBIKOB

MOJIYUYCHHBIX B
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XoJe
BBITIOJTHEHUS
MPAaKTUYECKOMN
paboThl

5. BCE TEMBI IloxaroroBska k
JK3aMEHY

IToBTOpUTH
BCE Pa3/eibl

Kypca

OcHoBHas
muteparypa: 1 - 3

HJIK nkaa

6. | Bce Tembr Tekyline KOHCYIbTalu

HJIK nkaa

4.4, MeToauuecKue YKa3aHus 1O OpraHusanuun CaMOCTOATEIbHOI paGOTbI CTYAEHTOB

Hamucanue u Oq)OpMJIeHI/Ie OTUCTa O BBIIIOJIHCHUHU IIPOCKTA, a4 TAKKC CPOKH €ro CAadu

PErNMaMCHTHUPYIOTCA COOTBCTCTBYIOIIMUMU METOAUYCCKHMU PEKOMCHAAIMAMU Ka(i)eﬂpbl 061116171 u

kocmuyeckoi pusuku UI'Y.

Bo3MoxkeH 1 MHUIIMATUBHBINA BBHIOOP TEMbI CTYJEHTOM, HO B KaXJOM Cllydyae HEOOXOIUMO

apryMEHTHPOBaHHOE 00OCHOBaHME BBIOOPA TAKOM TEMbI U COTIIACOBAHHE €€ C MPETIOIaBaTENIEM.

4.5. IlpuMepHasi TeMAaTHKA KYPCOBBIX PadoT (IP0eKTOB) (IPHU HAJIMYHH)

KypcoBbie paboThl HE TIAHUPYIOTCSL.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAITMOHHOE o0ecnedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1Umepamypbl

1)

2)

1)

2)

OCHOBHAs TUMepamypa

Owunnos b.I1. Opyntusneie npouecckl Ha Connue [Teker]: M. : @usmaraut, 2007 . — 216 c.
— (DynnamenTanpHas 1 npukiagHas ¢pusuka) . - ISBN 978-5-922100-93-9 ( 7 sk3)
CornukoBa, P.T. Beenenue B actpodusuky [DneKkTpoHHBIH pecypc] : yued. mocodue / P. T.
CornukoBa. - Upkyrck: Uzn-Bo UI'Y, 2007. - 248 c. - Pexxum pocryna: D43 "bubmuorex". -
Heorpannu. noctym. - ISBN: 978-5-9624-0246-8

OONOHUMENbHAS TUMEPamypa

CorHukoBa, P. T. Beenenue B pusuky connma [ Tekct] : yae6. mocodue : B2 4./ P. T. CoTHuKOBa,
JI. K. Kamamnoga ; UpkyTckuii roc. yu-t, ®us. dak. - Upkyrck : U3a-8o UT'Y, 2010 - . - 20 cm.Mm.
-4. 1. -2010. - 135 c. : un. - bubmumorp.: c. 121-123. — (11 3k3.).

Beenenune B ¢pusuky Comana [Tekct] : yue6. mocodbue: B 2 4. / P. T. CoTHukoBa [u ap.] ; pei.:
A. T'. Tnaros, C. A. f3eB ; Upkytckuii roc. yH-T, Poc. akaa. Hayk, Cub. otn-uue, UpKyTckuii
Hay4. neHTp, MH-T cotHeuHO-3eMHO# (pr3uku. - Upkyrck : M3a-Bo UT'Y, 2010 -. - 20 cm. - ISBN
978-5-9624-0621-3. — Y. 2. - 2012. - 195 c. : un. - bubnuorp.: c. 193-195. - ISBN 978-5-9624-
0622-0. — (16 2k3.).
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0) nepuoouuecxue uzoanus

- HET.
B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. B cucreme ob6paszoBarensHoro moprama MI'Y  (http://educa.isu.ru/) pasmereHs

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYpPCY

2) baszwl ()aHHbl)C, qubopMaquHHo-cnpaeoquze U nouckoevle cucniemysl

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

BEpCUI Hay4HBIX KYPHAJIOB I10 TEMAaTUKE Kypca

. WNudopmannonHas cucremMa J0CTyna K POCCHACKAM (BU3UIESCKUM JKypHAIaM |
0630opam BUHUTU (http://www.viniti.ru)
. B cucTeMe obpaszoBaTenbHoro nmopraina UI'Y (http://educa.isu.ru/) pasmerieHs

METOANYECKHEe MaTepHraiibl U 3a1anusd 1o aucuurumiae b1.B.JIB.4.1 «®u3uka
Connnay;

. Actponomus B Cankr-Ilerepoyprckom ynusepcutere (WWW-pecypebl n
oubnmoreka) ( http://www.astro.spbu.ru )

. OnexrponHas oubnuoreka « Tpynst yaensix UT'Y»
(http://ellib.library.isu.ru/index.php )
*  ApxuB HayuHbIX xypHaiaoB JSTOR (http://www.jstor.org)

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

*  OBC «Pyxont» http://rucont.ru

*  DOBC «Aiibyke» http://ibooks.ru

V1. MaTepuaibHoO-TeXHHUYECKOe o0ecredeHne TUCHMILTHHBI (MOTYJIA)

6.1. YueOHo-1a00paTopHOE 000py10BaHMeE:!

Metoanueckum  OopOpMIIGHHEM  Kypca  SIBIISIETCS  WCIOJB30BAHHWE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH: HH(POPMANMOHHBIX (JIeKIMH W Tpe3eHTanuu B Power Point),
NPOCKTHBIX (MYJbTUMEINA, BUACO, NOKYMEHTaJbHbIC (UIBMBI), MUCTAHIIMOHHBIX. BHenpeHue
r7100aIbHOM KOMITBIOTEPHOM CeTH B 00pa30BaTeNIbHBIN MTPOLECC T03BOJIIET 00ECTIEYUTh JOCTYITHOCTh
HNuTepHeT-pecypcos.

OOopyoBaHMe: CHeUUANbHBIN TUCIUIeHHBIN Kiace (14 cranuoHapHBIX KOMITBIOTepoB Intel
Atom CPU D2500 ¢ monuropamu Samsung S19A10 18.5", WiFi-poytep 54M Wireless Router TL-
WR542G, mapuipytuzarop DES-1005D) ¢ nokanbHO#t ceThio U ocTynoM B IHTepHeT. MaTepualis:

Ha KaXIblH KOMITBIOTEp YCTaHOBJECH TWakeT Juis mporpamMMmupoBaHusi Ha s3pike GDL
(ycraHaBnmBaeTcst BMecTe C cucteMor Linux), c caiita ['omapoBCKOro KOCMHYECKOTO LEHTpa

(https://idlastro.gsfc.nasa.qov/) ckauuBarOTCsl TOMOTHUTENbHBIE OMOIMOTEKH MPOTrpaMM, a ¢ caiTa

BUPTyabHOU coHeuHol obcepBaTopuu (http://sdac.virtualsolar.org/) ckauuBarorcst paiiinbl JaHHBIX
IUIsL  BBIOJTHEHHS 3afaHuil npakTukyma c¢ rmomomniplo GDL. CTyneHTBI MOTYT CaMOCTOSITEIBHO
3aKpEeIUISATh MOJYYCHHBIH Ha JISKIMSIX MaTepuall B 3TUX Kiiaccax. Ha JIeKIusIX MOTyT UCTIONIb30BAThCS

MyJIbTUMEAUIHBIE cpeacTBa: nepeHocHor mpoekTop (CASIO XJ-A241), craninoHapHBI HACTEHHBIN


http://educa.isu.ru/
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/

13
skpaH (Classic Solution, 244x244), HoyTOyk Lenovo B590. Kpome Toro, Ha dakynpTeTe nmeercs

KOMIIBIOTCPU3HUPOBAHHAA Ay AUTOPUS, IIPpCAHAa3HAUYCHHAA 1T CaMOCTOSITEILHOM pa6OTBI.

6.2. IlporpaMmmHoe obecnieyeHue:

Ha xaxnom xommbrotepe ycranoBiensl OC Linux (Ubuntu 14.04.2 LTS) u caenyromue
HpOrpaMMHBIE MAKEThI: MAKeT Il IPOrpaMMupoBaHus Ha si3bike GDL (sBisieTcst 4acThiO CHCTEMbI
Linux), Leafpad, Mozilla, Gnuplot, Evince 3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBiieHHOE
nporpaMmmHoe oOecrieueHune Freeware. cTanaapTHBIE CEpPBHUCHI TI100aIbHOM ceTn MHTepHeT.

6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeCTBA:
Ha nexuusix MOryT McCnosib30BaThCs MYJIbTUMEIUNHBIE CPENICTBA: MEPEHOCHOM MPOEKTOP

(CASIO XJ-A241), crarmonapusblii HacTeHHbI kpaH (Classic Solution, 244x244), Hoytoyk Lenovo
B590.

V1l. O6pa3oBaTesibHbIe TEXHOJIOTUH

Nzyuenne kypca «@Pusmka ConHua» uAET ¢ 00sA3aTeNbHBIM BBIIOJIHEHUEM Y4eOHOro
[IpaKTUKyMa 110 BCEM pas3zejiaM IporpamMmbl. B mepuon oceHHeW NpakTUKU CTYIEHThl WMEIOT
BO3MO>XHOCTb IIOCETUTH 00CEpBAaTOPUIO B IOC. MOH/IBI, pacIioyIOKEHHYIO Ha rpaHulie ¢ MoHronueu,
U HETIOCPEICTBEHHO IT0O3HAKOMUTBCS € 3aJJauaMy U3MEPEHHs MarHUTHBIX NoJeil Ha CoJlHLE, TaBHO U
ycnemHo pemraeMblx Ha Teneckorne CTOII Casuckoit o6cepBaropun UC3®d. B noc. JlucresiHka, Ha
baiikane, 3HakomaTca ¢ bonpmmM conHeuHbM BakyyMHbIM Teneckoniom (BCBT), ontuueckumu
cxemamu TeJeckomna u cnekrporpada. B moc. bagapbl uMeOT BO3MOXKHOCTh U3YyUUTh COJTHEYHBIM
panuoreneckon (CCPT), ero aHTeHHyIO cucCTeMy, NPUEMHBIE YCTPOMCTBA, CXEMY CIOXKEHHUs
CUTHAJIOB UHTEP(EPOMETPOB, CUCTEMY OBICTPON PETUCTPALIHH.

Ha mpakTudeckux 3aHATHSIX CTYACHTHI UCHOJb3YIOT JaHHbIE HaOMoeHul nonydeHHble KA
Conneunass nuHamuueckas obOcepBatopus (SDO) um Ipyrux HHCTPYMEHTOB, NAHHBIE KOTOPBIX
npencrasieHsl B ComHeuHol BuptyanbHoii oOcepBaTopuu, a Takxke naHHble HaOmonenuin CCPT.
[IpakTrueckue 3a1aHus 3TOTO HANPABIEHUSI COCTOAT U3 CIEAYIOLUX 3aJaHUI: OCBOEHHE TPOTPAMM
MPOCMOTpa B 00pabOTKH M300paKEHHUS, OTOXKACCTBICHUE HAOIIOIaeMbIX OCOOEHHOCTEN aKTUBHBIX
oOnacTel: COJIHEYHBIX BCHBIIIEK, MNpOTyOepaHIeB, KOPOHAJbHBIX  JIBIp;  CpaBHEHHUE
panuonszobpaxenuit ConHua ¢ u300paxkeHUsMU B OeoM cBeTe, JUHMUM Hol, PEeHTIeHOBCKOM H
yABTPAPHOICTOBOM U3TyUCHHUSX.

[TpakTuyeckoe 3aiaHue BHIMONHAIOTCA (poHTaIbHO. [IpH ofMHAKOBON MOCTaHOBKE 3a/ad
CTYJAEHTBl IIOJy4YalOT HWHAWBUAYAJIbHBIE 33JaHMSI C KOHKPETHBIMU JaHHbIMH. DpoHTanbHOE
BBITIOJTHEHHE 33aJJaHUH 110 OJIHOM TeMe MO3BOJISIET OCTPOUTH UX U MOJ00paTh TAKUM 00pa3oM, YTOOBI
IIOJIyYCHHBIE PpE3yJbTaTbl B COBOKYIIHOCTH HAIJISIAHO PACKPBIBAIM XapaKTEPHBIE YEPTHI

HCCIIETyEMBIX SIBIICHUM.
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HpOCKT BBIITOJHACTCA CTYACHTAMH MOCJIC YCIICIIHOTO BBITTOJIHCHUA NPAKTUYCCKOTO 3a/IlaHH .
Tema mpoexTa HHAUBUIYAIbHA I K&KIO0TO CTYICHTA U BHIOUPAETCSI COBMECTHO C TPETIOIaBaTEIICM.
TeMmbl MPOEKTOB OCHOBAHbI Ha METOJAX MPOBEACHHS HCCIICAOBAaHUN, AaKTHBHO HMPUMEHSEMbBIC B
obmactu ¢usuku CojHIIA, HO TPU 3TOM OOBEM BBIMOJIHACMOW pabOThl MEHbIIIE, YeM B KYPCOBOM
paboTe U OCHOBAH Ha JICKIIMOHHOM Matepuaie. CTyIeHT MHIUBHYyaIbHO 3aHUMACTCsl TOCTAHOBKOM
3amayr, cOOpOM MarepualioB W 000OIIeHHeM HH(pOpMAIUK. BBHIMOTHEHHE MPOCKTa IMO3BOJISET
OJTHOBPEMEHHO 3aKpENUTh HABBIKH, MOJYYEHHBIC B XOJ€ BBIMOJHCHUS MPAKTHYCCKOH pabOThI U
MPOBEPHUTH CTEIICHb YCBOCHHE JICKIIHOHHOTO MaTepHaa.

[To comepxaHWiO M 3aja4aM MPAKTUYCCKHE 3aJaHHMsI M MPOEKT COOTBETCTBYIOT HAY4YHO-
OKCIICPUMCHTAJIbHBIM HCCJIICAOBAHUAM, KOTOPBIC IMPOBOAATCA Ha OCHOBC KOHKPCTHBIX (I)I/I3I/I‘-ICCKI/IX
METOJIUK W MO3TOMY IMO3BOJISIFOT MOJIYYUTh JTOCTOBEPHYIO HMH(MOPMAIIUIO 00 H3ydyaeMOM OOBEKTE,
SIBJICHU, (PU3NUECKHUX YCIOBUAX, BBIABUTH CBA3U M B3aUMOJACHCTBUS MEX 1y HUMHU. [IpoeKT caaercs

B BHUJIC OTUCTA O(bOpMHeHHOFO B DJICKTPOHHOM BHJEC U YCTHOfI AUCKYCCHUHU.

VI1Il. OueHouynble MaTepHaJbl AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

®ounn oneHouHbIX cpeacTB (POC) nmpeAcTaBieH B IPUIOKECHUH.

8.1.1. OneHouHbIE CpeACTBA JIJISI BXOAHOTO KOHTPOJIS

Jlns M3ydyeHusl TaHHOTO Kypca CTYJIEHT JOJKEH 3HaTh OCHOBBI (DM3MKM M MH(OPMATHKH,
YMETb II0JIb30BaThCS CTaHAAPTHBIMU MOUCKOBBIMU cepBHCaMHU ceTu MHTepHET. BXOHONW KOHTPOIIb
3HAHWUW HE MPOBOIUTCS.

8.1.2. OnieHOYHBIE CpEJCTBA TEKYIIETO KOHTPOJIS
CrynenTam npeasaraeTcsi BbIIOJHUTD CIAEAYIOIIee MpakThieckoe 3aaanue « CTpoeHue

COJIHEUHOM aTMocdeps». KaxnoMy cTyieHTy gaeTcss MHIUBUAyalbHas 1aTa U BpeMs
Ha0JII0/IeHUH, KOTOPbIE OH J0JKEH UCIOIb30BaTh NP BHINOJIHEHUN JaHHON paboThI.
CryneHTaM IpeaiaraeTcsl BBIIOJIHUATD IPOEKTHI MO CIEAYIOIIAM TEMAM:
- MarHuTHbIE 110J1s1 U CoJIHEYHAsl aKTUBHOCTB;
- COJIHEYHBIC BCIIBILIKY,
- pOJIb MAarHUTHOTO MOJISI B JOPMUPOBAHUU CTPYKTYPHI Pa3IMUHBIX CIOEB
atMocdepsl Ha CoTHIIE;
- WU3y4YEHHUE IMHAMUKH Pa3BUTHUS COJHEYHOM BCIBIIIKU B PA3JIIMUHBIX JJIMHAX BOJIH
JJIEKTPOMATrHUTHOI'O CIIEKTPA.
Huzke KpaTKo NpUBeEAEHO coAep:KaHUe OHOM M3 MPAKTHYECKHUX padoT
«Cmpoenue conneunoit ammocgepuly

Llenb pabomol: cpasHumenvhoe uzyuenue MoppoL0UYecKUx 0COOEHHOCMEN PA3TUYHBIX
Cl10€8 CONHEYHOU ammocgepbi.

Ammocgepoti Connya Hazbleaom HenocpeoCcmeeHHO HabIoaemMble GHeWHUe
cnou Connya, pacnonodicenHuvle eviule KOH8eKmMusHoU 30Hbl. Ammocgepy Connya
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NPUHAMO pazoenams Ha pomocghepy, Xpomocgepy u KOpoHy, KOmopas nepexooum 6
COIHeuHblll gemep.

B x00e pabomut evinoanaromces ciedyrouiue 3a0a4iu

1)
2)

3)

Uzyuenue  ocobennocmen  uzayuenusi  Conwya 8  pPA3HbIX  OUANA3OHAX
INEKMPOMASHUMHO20 CREeKmpa.

CpasnumenvHoe usyuenue pacnpedeierus unmeHcusHocmu no oucky Coanya u 0ns
PA3UUHBIX 00beKmMos8 Ha homocghepe, 8 HUdICHEl, cpeOHell U epXHell Xxpomochepe u
KOpOHe.

Cpasnenue cmpykmypa akmuenotl ooracmu Ha pasnulx yposHax ConneyHou
ammocghepul

[IpuMepHBIii CIIMCOK BOMPOCOB I TEKYIIET0 KOHTPOJIS 3HAHUI

1.

OcHoBuble napametpsl ConHIla (ero Macca, pa3mepsl, pacctosinue ot CoJiHIa 10 3eMIy,
XUMHYECKHI COCTaB, TEMIIEpaTypa U METOIbI UX onpeaecHus). CoaHeuHas MOCTOSTHHAS.
Hctounuku sHeprun ConHua.

OcHOBHBIC YpaBHEHUs1, OMTUCHIBAIOIINE BHYTpeHHee ctpoeHue ConHna. Pacnipenencaue
IUIOTHOCTH, JIABJICHUS, TEMIIEPATYyPhl ¥ TIOTOKA YHEPTHH BO BHYTPEeHHUX ciiosix CoHIa.
[TapkepoBckasi MOJIEIb paCHIUPSIOIICHCS KOPOHBL. Pemenue ypasHeHus: bepHysuin Ha
MaJTbIX U 0ombImx paccrossausix ot Conaia. [ToBenenue pemenus ypaBHeHus bepHym
BOJIM3M KPUTUYECKON TOUKH. COTHEUHBIN BETEP; IKCIIEPUMEHTAIbHBIC TIOJTBEPIKICHHSI
CYLIECTBOBAHHS COTHEYHOTO BETPA.

Ctpoenue atmochepsl Connia; porocdepa, odpamiarommii ciaoid, xpomochepa, KOpoHa.
Ctpoenue hotochepsl; TpaHyJIbL.

Yucna Bonbha. MarautHbie mosist COTHEUHBIX msaTeH. CONIHEYHAs akTHBHOCTb U €€
UUKIMYHOCTh. lnarpamma MayHiepa, 3akoH Xeitna.

OcHoBHbIe THIIBI paguon3nydeHus ComHIa U uX (pusndeckass UHTEpIpeTaIus.

8.1.3. OueHouHbIe CpeaCTBa Ul IPOMEKYTOUHOM aTTeCTalluu

MaTepI/IaJ'ILI I TIPOBEACHU A TCKYLICTO U IIPOMEKYTOUYHOT'O KOHTPOJIA 3HAaHUMN CTYACHTOB!:

N Kowmrrerenmum,
o
\ Bua xoHTpoIst KonTtponupyemsie TeMbI (pa3aeisl) KOMIIOHEHTBI KOTOPBIX
II\IT
KOHTpOJ'II/Ip}/'IOTCH
1. Omnpoc CoHIe KaK 3Be3/1a 11K-1
Ctpoenune u MOp(oJIOTUs COTHEUHOU IK-1
2. Omnpoc aTMocdepsl. BHyTpeHHee cTpoeHue
ComHna
3 Omnpoc, npakTHIecKoe Crtpoenue u Mop(oaoTrs COTHEUHON [K-1
' 3a7aHue atMocdepsl. ConHeuHbIe TISATHA
Onpoc, MpaKTHIECKoe Ctpoenne u MopQoorus CONHEUHON IK-1
4, atMocdepsl. BepxHue ciou comHeqHON
3aJaHue
atMocdepsl
Pons marmutHOTO moist. IIpomecchl [1K-1
S. Ompoc, TPOeKT pon
TepeHOoca M BBIJICIICHUS] YHEPTUU
Poxp maruutHoro noias. CTpykrypa [IK-1
6 Omnpoc, MpoeKT PYKTYp
MarHMTHOTO 10JIsl ¥ reo 3Q(PEeKTUBHOCTh
CoBpeMeHHbIE IPOOIIEMBI K METOIBI [IK-1
7 Omnpoc, TPOEKT p p A
¢uzuku ConHua
IToaroroBka x I[1K-1
6. Bce paznensr
AK3aMEHy
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IIpuMepHBIii CIMCOK BOIPOCOB K IK3aMEHY

1) Xapakrepuctuku CoJHIIA, KaK 3B€3/1bl; BpallleHHE, MEPUAUOHATIbHASL  LUPKYJISLIHSA.

2) M cTOYHUKN COTHEYHON DHEPTUMU.

3) Baytpennee crpoenune ConHla ¥ MPOTEKAIOIIUE B HEM IPOLIECCHI.

4) Xapakrtep koHBeKIuH B HeApax Connia. Heo6xoanMoe 1 10CTaToOuHOE YCIOBUE
KOHBEKIIHH.

5) CoOTHOIIEHHE Ta30BbIX XapAKTEPUCTHK.

6) OCHOBBI TEOpUH TYpOYJIEHTHON KOHBEKLIUH.

7) ['eHeparys akyCTUYECKUX BOJH B TypOYJIGHTHOM Cpelie.

8) dotocepa: HabarOAAEMOE pacipeesieHue 3Hepruu no aucky ConHma.

9) Xpomocdepa: 3aTMEHHBIE 1 BHE3aTMEHHHBIC HAOTIOICHHUS.

10) ConHevHas KOpoHa: aHHbIe HaOroneHnid. MoHn3amus u Bo30yKIeHne
KOPOHAJIbHBIX HOHOB.

11) Oo6i1tee marautHoe nojie CoiHIa.

12) Meroasb! onpeneneHnss MarHUTHHIX ITOJIEH.

13) dakenpl: Ty4UCTOE PaBHOBECHE M MEXAHU3MbI HarpeBa.

14) IIaTHa; cTpyKTypa MarHUTHOIO IOJIS.

15) XpomochepHbIC BCIIBIIIKH.

16) CrieKTpocKONMsI BCIBIIEK U ONpeieleHne (PU3MUECKUX YCIOBUN B HUX.

17) Pentrenosckoe uznyuenue CosHua.

18) [TpoTyOepaHibl: ABM>KEHUE BEIIECTBA, CBA3b (POPMBI U ABMXKEHUS CO CTPYKTYpOH
MarHUTHOTO 1MoJis, GU3NUECKUe YCIOBUs B IPOTyOepaHIiax.

19) AKTHBHBIEC 00JTACTH B KOPOHE.

20) Baxueliue cTaTucTHuecKue 3aKOHOMEPHOCTH U CBOMCTBA LIMKJIA COJTHEUHOM
AKTUBHOCTH.

21) CoBpemenHble pobdsiems! ¢puznku ConHIA.

Ilpumep TecTOBBIX 3aJaHMH I MNPOBePKH CHOPMHPOBAHHOCTH KOMIIETCHIHMH,
yka3aHHbIX Bbime m.I11:
Qusurxa Connya.
1) Pacnonoswcume crou Connya om HauMeHbuiel NIOMHOCMU NAA3Mbl K HAUOOIbULell
a) Kopoua
6) ¢gomocgepa
8) nepexoouas obnacmo
2) s0po
0) xpomocghepa
e) KOHBeKmuUeHas 30Ha
2) Pacnonoocume crou Connya om naumenvuieli memnepamypul K HauboIbuLel
a) Kopoua
0) gomocgepa
8) nepexooHas odracmo
2) sa0po
0) xpomocghepa
e) KOHBeKmueHas 30Ha
3) Buvibepume cnou Connya, 20e 8blnonnsaemcs yciosue 603HUKHOBEHU KOHEEKYUU
a) Kopoua
6) ¢gomocgepa
8) nepexoouas obnacmo
2) sa0po
0) xpomocghepa
e) KOHBeKmueHas 30Ha
4) Yraoscume cnou Connya, 20e ne gvitnonnsiemcs yciosue 1okaiohozo JITP
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a) Kopoua
6) ¢gomocgepa
8) nepexoouas oobnacmo
2) s0po
0) xpomocghepa
€) KOHBEeKMUBHAS 30HA
5) Bvibepeme Ovicmpo dcugyujue saeieHus.
a) Dopmuposanue akmueHou odbracmu
0) Conneunas ecnviuika
8) Opynyus npomybepanya
2) Pazeumue conneynozo namua
6) Kaxas eenuuuna nnazmennozo napamempa dema ( OMHOWEHUS 24308020 OABLEHUSL K MACHUMHOMY
8 KOpoHe
a) mno2o boavuie 1
6) mHO20 MeHbute |

8) pasno 1
Pa3paGorunkmu:
/Z =l JIOIICHT, K.(.-M.H. JL.K., Kamamnoa
(noonucw) (3anumaemas OOANCHOCMb) (uHuyuanvl, pamuius)

[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusMu PI'OC BO mno HampaBieHHIO
noaroroBku 03.03.02 dusmka.

[Tporpamma paccmoTpeHa Ha 3acenanuu kadenpsl 001ie u kocmudeckoit puzuku UT'Y
«_ 14 » _wmapra 2022 .

ITporokon Ne _8 , 3aB. kadempoii @- B.JIL IanepHsii

Hacrosimmasi mporpamMa He MoOeT ObITH BOCIPOU3BeeHA HHU B Kakoil ¢opme 0e3
NpeJIBapuTEeIbHOI0 MMCbMEHHOI0 pa3pelieHus: KadgeApbi-pa3padoT4uKa NPOrpaMmabl.



