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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

OcHoBHas yenb Kypca — AaTh CTyJeHTaM npeacTaBienue o CoHIe, Kak 0 3Be3/I€ U MOAUYEPKHYTh
POJIb MATHUTHBIX TMOJIEH B JMHAMUKE MPOLIECCOB, MPOoUcXoasux Ha CoHIe.
CraBsiTcs cienyrouue 3adauu.
- HU3y4YUTh CTPOCHUE COJIHIA U NMPOTEKAIOIINE B HEM MPOIIECCHI;
- 1OKa3aTh JEHCTBHE 3aKOHOB MArHUTHOW TUIAPOJAMHAMUKH B YCJIOBHUAX COJHEYHOM
TJ1a3MBbl;

- MO3HAKOMHUTH C COBPEMEHHBIMU METOIaMHU HaOMI0IeHHH 1 uccienoBannii CoHIa.

1. MecTo qucuununsl (MoayJs) B ctpykrype OITIOII BO

Crneukypc «®uzuka ConHia» pa3zpaboTaH AJii CTYAEHTOB 4-TO Kypca (U3HYECKOTo
dakynprera UI'Y. Ilporpamma Kypca OpHUEHTHpOBaHA Ha TEMATHKy HAYYHBIX HCCIEIOBaHUN
6azoBoro nuHcTUTyTa Kadeapsl — Mucturyra conneuno-3emuon ¢puszuku (MC3P) CO PAH.

JlaHHast TUCIUIIMHA OTHOCUTCS K 4acTH, GOPMUPYEMON ydaCTHUKaMHU 00pa30BaTeIbHBIX

oTHoleHu# O6soka b1 u sBisieTcs aucuuIuiMHON 1o BeIOOopy (IB).

I11. Tpe6oBaHus K pe3yabTATAM OCBOEHHS IMCIHUIIHHbI
Kypc «®usuka ConHua», COTJIacHO TMOJIOKEHHUSIM (eAepallbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa BhICIIEr0 00pa30BaHus IPU MOATOTOBKE OakajgaBpa 10 HalpaBICHUIO
03.03.02 ®usuka, Mo3BOJSAET CTYACHTY IPHUOOPECTH CIICTYIOIINE KOMITETCHIINH:
- CnocobeH HCHOJb30BAaTh CHELMATU3UPOBAHHbIE 3HaHUA B o0JacTh (QU3MKH U

acTpo(U3UKU At OCBOCHUs NpoduiabHbIX (pusndeckux aucuurumH ([TK-1).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUNINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JIOCTHKEHHUs KOMIIeTeHIN i

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIETEeH M

T1K-1 HJIK nkia 3Haer:
Cnoco6eH npoBOAUTD ® OCHOBHBIC XapaKTEPUCTUKU
aHAJIN3 HAYIHBIX CounHia;
AaHHBIX, PC3yJIIbTATOB e BHyTpeHHee cTpoeHue CoHIa u
9KCTICPUMEHTOB U MPOTEKAIOIINE B HEM MPOLECCHI,
HAOIIOICHHH, ® COBpEMEHHbIE IPOoOIIEMbl (HU3UKH
HCIIOJIB3YA COHHHa.
CIEIMAIM3UPOBAHHBIE VYMeer:
3HaHUA B 001aCTH ® TIPUMEHATH 3HAHUSA (HU3NIECKHX
usukm 3aKOHOMEPHOCTEM JUIS

00BsICHEHUS BOIIPOCOB COJTHEUHOM
AKTUBHOCTHU U BIIUAHUS COJ'IHIIa Ha
3eMiro.




JlaBaTh apryMEHTHPOBAHHYIO OIICHKY
nH(popManuu B 00J1aCTH BCSIKOTO
poZia MPOrHO30B JAEATEIILHOCTH

Comnna;
Baapgeer:
® OCHOBHBLIMH MOHATUSIMH H
TEpPMHUHAMU.

1V. Conepixkanue U CTPYKTYpa THCHUIIMHBI (MOZYJIs1)

O0BeM QUCILHAILIMHEI COCTABIIET 3 3a4eTHBIX enuHuIbl, 108 vaca,
B TOM 4Hclie 85 4acOB KOHTaKTHOU PabOTHI.
3aHATHS TPOBOASATCS TOJIBLKO B OYHON opMe 00ydeHUs C MPUMEHEHHEM JUCTAaHIIMOHHOTO KOHTPOJIS
camMocTosITeNsHON paboThl cTyaeHToB yepe3 DUOC dakynbprera. IIEKTPOHHON U TUCTAHIIMOHHOU
(dhopM 00ydeHHUS HE TIPEyCMaTPUBACTCS.
Ha npakTrueckyro moAroToBKy OTBOAUTCS 44 ayTUTOPHBIX 4acOB (BO BPEMsI BBIIOJTHCHHUS
MIPAKTUYECKHUX 3aaHuil).

CDopMa HpOMe)KYTOqHOﬁ aTTcCTanuu. 3K3aMCH.



4.1. Copepxanue TMCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHHEM BH/I0B Y4eOHBIX 3aHATHI H OTBEJCHHOI'0 HA HUX KOJINYeCTBa

AKAACMHUICCKHUX JacoB

Bunbi yueoHoii paéoThl,

DopMBI TEKYLIEr0

= ; BKJIIOYAS CAMOCTOSITEIbHYIO padoTy 00y4aromuxcs, KOHTPOJIA
g E MPAKTHYECKYIO MOATOTOBKY H TPY10€MKOCTh ycIeBaeMoCTH;
@ § S (B yacax) ®opMa IPOMeKYTOUHOI
= § = a KonrakTHas pabora npenoaasareJs ¢ « aTTrecTaluu
° 3 =
I'D; Pa3zne AMCHMILIMHBI/ TEMA S Z g 'S o6yuaromumucs 2 < (no cemecmpam)
9] o 51 5]
&} 3 = 2 =5
2 = § Jlexuuu Cemunapckue/ | Koncynb E <
: ° NpaKkTH4yeckue/ | TaUMU g :‘
= = JadopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. COJIHLE KAK 3BE3/IA. 7 1163 7 4 8 0,3 7 oImpoc
2 | Paszoen 2. CTPOEHUE U MOP®OJIOI M COJIHEYHOH 304 8 6 18 04 16 OIIPOC, IIPAKT.
ATMOCDEPHI 7 ! 3a7aHue
3 | Paszoen 3. POJIb MATHUTHOI O 110JI4 HA COJIHLIE U B 28,3 18 4 18 03 16 | ompoc, mpoekT
MEXKITIVIAHETHOM IIPOCTPAHCTBE 7 !
Ox3ameH | 7 26 HWToroBslii TecT
KoHTpoub [uis 9K3aMeHa 10
KCP 2
HT1oro yacos 108 | 44 14 44 1 39




4.1. Il;1an BHeayIMTOPHOM CaAMOCTOAITEJIbHOH Pa0d0ThI 00y4ar0IMXCS 110 JMCHUIIIHHE

CamocTtosaTenbHas paboTa 00ydyaroIuxcs V4eOHo-
0 . METOIIECKOE
€HOYHO
Cemectp Ha3zBanue pasziena, TeMBI Cpoku T 1 obecrieueHue
o PYAOCMKOC CpEeICTBO .
Bup camocrosTenbHO# paboThI | BEITOIHEH CaMOCTOSTECIbHOU
. Tb (4ac.) pPaGOTHI
B nauane Omnpoc, perienne
7 |ConHue Kak 3Be31a OTBeT Ha BOIIPOCHI 7
cemecTpa 3aja4
COop aKCrIepUMEHTaIbHBIX
. B Teuenue OTIPOC, MPAKT.
7 Cmpoenue u Mop@onocus COIHEeUHOU ammochepul JOAHHBIX IJIA BBIIIOJIHCHUA 16
cemecTpa 3a/laHue
MIPAKTUYECKOTO 3a/IaHus Bes
[Touck MeTon0B penieHus B reqemme pEeKOMeH1yemast
7 |Cmpyxmypa macnumnoz2o nois u 2eod¢ghghexm. |3a1a4u, MOCTaBICHHON B ceMeCTDA 8 OmpOC, IMPAKT. auTeparypa
IIpoeKTe, 0popMIIeHHE PaOOThI P 3aJlaHue
[Tounck MeToa0B perieHus
N B teuenue
7 Cospemennvie npobnemvt u memoout guzuxu Connya 3aJa4M, IIOCTaBJICHHOU B 8
cemecTpa
poeKTe, 0popMIIeHHE PabOThI P OIpOC, MPOEKT
Bes
K xoHmy %
7  |BCE TEMbI [ToaroroBka K 3K3aMeHy 36 peKoMeHyemast
cemecrtpa
JauTeparypa
OO0t 00BeM caMOCTOATEIBHONW PabOThI O JUCHUILIUHE (Yac) 39




4.3. Coaep:xanue 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.

CopaeprxaHue pa3iesioB U TEM AUCIUTUIMHBI

1. COJIHLE KAK 3BE3J/[A
BBEJ/I[EHUE
Connye xak 36e30a. [lonamue o yukiax akmusHocmu. 36e30bl COTHEUHO20 MUNQ.
Hocmuoicenusi u npobemol 6 u3yueHUU «X0I00HbIX 36€30%.

OcHosbl meopuu neperoca u meopuu 36e30Hvlx ammocgep. Ilone uznyuenus.
Vpasnenue nepenoca usnyuenus. I'uopocmamuueckoe pagnosecue COIHEYHO20
sewecmesa. JIyuucmoe pagrosecue.

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

2. CTPOEHHE U MOP®OJIOIMA COJTHEYHOH ATMOC®EPKI
BHYTPEHHEE CTPOEHHUE COJIHLA
Buympennee cmpoenue Connya. HAoepruiiti peakyuu kax ucmounux swepauu Ha Connye.
Booopoonuvuii yuxn (pasnvie 6uost yuxnos). Conneunvie HeUmMpuHo.
Konsexmuenasa sona Connya Ycnosue 6os3nuxknogenus xongexyuu. KongexmusHvle
neperoc suepeuu. I panynayus. Cynep u Mezo- epanynayusi.

COJIHEYHBIE [1ATHA
Teopusi obpazosanusi conrneunvix nsmen. OxnadcOoenue nsmen. Domomempus u
CNeKmpbvl CONHEUHBIX NSAMEH.

D¢ gexm Buncona. Kongueypayus macnumnozo nois 8 coiHeyHvlx namuax. Tonkas
CMpPYKmMypa CONHeyHbIX nsameH. TeHb, nonymeHs, okpecmuocmu namua. Ilons
ckopocmetl 8 namuax. dghgexm Seepuieoa.
I'pynnei conneunvix namen. Kiaccuguxayus, 3akoHOMEPHOCMb NPOCMPAHCIEEHHO-
8peMenH020 pacnpedeieHus Ha nogsepxnocmu Coanya u 6 yukie akmusHOCHuU.
Ionsamue 06 axmuerot obnacmu
BEPXHHUE CJION COJTHEYHOH ATMOCDEPDI
Cmpyxmypa xpomocghepuvi. Xpomocghepnas cemxa u ee csizo co cmpykmypoul Connya
Ha pasHulx evicomax. emanu xpomocghepnoti cemku.. [Ipomybepanyul.
Kopona u nepexoonas obnracme. Onpedenenue nepexoOHou 001acmu om Xpomocgepul
K KopoHe. Cmpykmypa conHeunou kopouvl. Knaccugurxayus ¢popm kopomwvl u césa3v ¢
YUKILOM AKMUBHOCMU
Axmusnvie oonacmu. [lowsmue axmusHou obnacmu u ee NposiGleHUue HA PA3HbIX
VPO8HAX conHeuHol ammocgepbi. Jlunus pazoena noasapHocmetl.

3. POJIb MATHUTHOI O I10JI4 HA COJIHLE U B MEXKITJIAHETHOM

IIPOCTPAHCTBE

IIPOLIECCHI IIEPEHOCA U BRIIEJIEHHUA DHEPI'MU HA COJIHLE.
IIpobnemul u docmudicenus eenuocelcmonozuu. Konebanus u onmvi. 5- munymmoie
KO1e0aHusl.
Kopona 6 Y@ u penmeenosckux nyuax. Mexanuzmul Hacpeda conHeuHOU Xpomochepul
U KOpOHbl

Paouousnyuenue cnokotinoeo Connya. Mexanuzmvi paouousnyyenus. Meonenno
MEHAIOWAAC KOMNOHEHMA.



3.14.

3.2.
3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

Conneunvie scnviuku. DeHomeHon02us conHeyHbIX 6cnviuek. Knaccugurayus.
Cmpykmypa u OuHaMUKa 6CHbIUUEK HA PA3HBIX blcomax ammocepuvl. OcHosHble
npeocmasnenuss 0 meopuu ecnviutex. Ilonsamue o corneunvix mpanzuenmax( ¢ mom
yucie 8blOPOChl KOPOHANLHOU Maccyl). [Ipoyeccovl yckopenus u dHepeosbioenenus 60
gpems conneunvlx ecnvluiex. Cnopaouyeckoe paouousiyuenue u Hcecmroe
PEHM2EeHOBCKOe U3YUeHuUe.

CTPYKTYPA MATHUTHOI'O IIOJIA U TEOD®DOEKTHUHOCTH
Kpynnomacwmabnas cmpykmypa maenummnozo noas. Ilonsprnoe macnummoe noie
Connya. Bunonsipnvle u ynunoaapusie macHummubvle oonacmu. PoHoswvle MacHUMHbIE
NOA U CeKMOPHAs CMPYKMYPA.

. Conneunviti gemep. Ucmopus omxpvimus. Cmpykmypa u XuMudeckuii cocmas
conneurnozo eempa. Mcmoynuku conneunoco eempa 6 ammocgepe Coanya. Tunuunvie
napamempbl nia3Mbl COTHEYHO20 8empa.

IIamua: 6o3HuKHOBeHUe NOp U pazeumue munuynozo namua. Cmpykmypa
MACHUMHO20 NOJIA, O8udiceHue geujecmaa, s¢pghexm Deepweoa. Knaccugpurayus epynn
namen. J80110Yus MUNUYHOL 2PYNNbI.

Buibpocwi koponanvnou maccei. Ilposgnenue na pasnvix ypOSHAX COTHEUHOU
ammocgepvl. I eomempus u OUHAMUKA KOPOHATbHBIX 8b10pocos. DopoyutL s¢hgexm.
T'eoaghghexmusnvie codovimus

Pasznuunvie yuxnvl conneunou akmusnocmu. MHOeKcobl COTHEUHO aKMUBHOCHU.
Bocmouno-3anaonas acummempus. AkmusHule 0onecomsl. Teopemuueckasn mooens
conneunol akmuenocmu. Teopus ounamo.

4.3.1. IlepeveHb CEeMHUHAPCKUX, MPAKTHYECKUX 3AHATHI 1 JIA00PATOPHELIX padoT
P P », 1Ip parop
Ne Ne paznena u HaumenoBanune cemruHapos, Tpynoemkocts | OueHounble | Popmup
n/m TEMBI MPAKTUYECKUX U J1ab0paTOPHBIX (dachn) CpencTBa yeMble
JUCIUILINHEI pabot Bcero W3 nux KOMIIETE
(MO qacoB npaKTqu
yJIs) cKast HIUA
TOATOTOB
Ka
1 2 3 4 5 6
1. 1 CounHIle Kak 3Be3/1a 6 6 Omnpoc IK-1.1
2. 2.1. BHYTpeHHEe CTpOEHHE COJTHIA 8 8 Ompoc
3. 2.2. CoJiHeuHEbIe TISITHA 6 6 Onpoc, npax.
3aJaHue
4 23 Bepxnue cion comHeuyHON 6 6 Onpoc, mpax.
aTMocdepsl 3a1aHuc
5. 3.1. I[Tpouecchl nmepenoca u BbIAEIEHHS 8 8 Ompoc,
sHepruu Ha CoJiHLe [IpoexT
6. 3.2 CTpyKTypa MarHuTHOTO TIOJISI K 5 6 Ompoc,
reo3(HeKTHHOCTh Hpoexr
7. Jlor.Tema CoBpemeHHbIe TPoOIEMBI U 4 4 Ompoc,
MeTo bl pu3uku CoHIa [Tpoext
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4.3.2. llepeyeHb TeM (BONMPOCOB), BLIHOCHMBIX Ha CAMOCTOAITEIbHOE U3yUeHHEe CTyJeHTaMH B

paMmkax camocrtositeabHoil padoTsl (CPC)
B kxauecTBe camMOCTOATENBHON PabOTHI CTYNEHTHI JOJDKHBI Pa3padoTaTh METOMAbI PELICHHUs

3aj1a4M, TIOCTAaBJICHHOM B IPOCKTE.

Ha camocrosiTenpHyI0 paboTy TaK)Xe OTBOJUTCS IIOUCK HEKOTOPBIX CIIPABOYHBIX JIaHHBIX,
HEOOXOMMBIX JUTSI BBITIOJIHEHUS MPAKTHYECKUX 3aaHui (IIPUMEpPBI 331aHUH YKa3aHbI B pa3Jieie
OLICHOYHBIX CPEJICTB).

K camocrositenbHOl paboTe (BHEAyJAMTOPHOH) MOXKET OBITh OTHECEHO odopmiieHue
MPAKTUYECKHUX 3aJaHUH U IPOCKTOB COTJIACHO COOTBETCTBYIONIMM METOJMYECKAM PEKOMEHIAIUSM,

paszpaboTtaHHbIM Kadeapoii oomei u kocmudeckon pusuku UTI'Y.

Ne Tema Bun 3ananue Pexomennyemas Komungectso
Heql. CaMOCTOSITENILHOM auTepaTtypa 4acoB
paboThl
1. CoJHIie Kak OtBeT Ha Borpockl | OTBETUTH Ha 5 [1,2] 5
3BE3/1a BOIIPOCOB '
2. | Cmpoenue u Coop Haiitu
Mmopghonozus AKCIIEPUMEHTAIbH | HAaOIIOJaTeIIbH
COIHEYHOU BIX JAHHBIX JUIS ble JaHHbBIC
ammocghepul BBITTOJTHEHHSI COOTBETCTBYIO
PaKTHYECKOTO IIHEe TPEM [1,2,3] 16
3aJaHHs YPOBHSM
COJIHEYHOU
aTMocdepsl B
0ase ITaHHBIX
3. | Cmpykmypa [Touck meTonoB [TpoBectn
MASHUMHO20 pelIeHus 3aauu, aHaIu3
MTOCTABIICHHOW B BO3MOJKHBIX
I OCTaBJICHHO 03MO
IPOEKTe, METOIOB
K.
2eoagepexm odopmiieHre perieHne
paboThI 3a/la4M Ha
OCHOBAaHUU
JICKITUOHHOTO [1-4] 8
MaTepHuai u
HaBBIKOB
MOJTyYEHHBIX B
XoJe
BBITIOJTHEHUS
MIPAaKTUYECKOU
paboThl
4. IIpoBectn
aHamn3
BO3MO>KHBIX
Cogpemennvie [Touck meTonoB
METOIOB
peleHs 3a/1a4H,
npobaemvl u . peleHue
MOCTaBIICHHO B
3a/1a4M Ha [1,-4] 8
Memoobl MIPOEKTE,
OCHOBaHUU
odopmieHue
@uszuxu Connya JIEKITHOHHOTO
paboThl
MaTepuan u
HAaBBIKOB
MOJTyYEHHBIX B
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xoJe
BBITIOJTHEHUS
MIPAaKTUYECKOU
paboThl

5. BCE TEMbI IloaroroBska k
AK3aMEHY

IToBTOpUTH
BCE Pa3/CIbI

Kypca

OcHoBHas
nuteparypa: 1 - 3

36*

6. Bce TemMbl Tekyiue KOHCYIbTalluU

4.4, MeToauuecKkue YKa3aHud 110 OpraHm3anuu CaMOCTOSITEIbHOM paﬁoTbl CTYACHTOB

Hamucanue u Oq)OpMJIeHI/Ie OT4YCTa O BBLIIIOJIHCHUHU IIPOCKTA, a4 TAKKC CPOKH €TI0 CAadu

PErMaMCHTHUPYIOTCA COOTBECTCTBYIOIIUMHU METOAUYCCKHMU PEKOMCHAAIWAMU Ka(beI[pBI 061].[6171 u

kocMmuueckon puzuku UT'Y.

Bo3MmoxeH 1 MHUIIMATUBHBINA BBHIOOP TEMbI CTYJEHTOM, HO B KaXXJOM Cllydyae HEOOXOAUMO

apryMEHTHPOBaHHOE 000CHOBAaHME BHIOOPA TAKOM TEMBI U COTJIACOBAHHUE €€ C MPETIOIaBaTENIEM.

4.5. IlpuMepHasi TeMAaTHKA KyPCOBBIX PadoT (IP0eKTOB) (IIPU HAJIMYUN)

KypcoBbie paboThl HE TUIAHUPYIOTCA.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbi

1)

2)

3)

1)

2)

3)

4)

5)

OCHOBHAs TUMepamypa

Owunnos b.I1. Opyntusaeie npoueccel Ha Connue [Tekcr]: M. : @usmaraut, 2007 . — 216 c.
— (DynnamenTanpHas 1 npukiaaHas ¢pusuka) . - ISBN 978-5-922100-93-9 (4 sk3)
Temnmunkas, Panca benmmonoBHa. ComHewnast armocdepa [DneKTpoHHBIA pecypc] : yued.
nocobue / P. b. Terumunkas ; per.: B. A. Ilapxomos, B. I'. ®aiinmreiin ; UpkyTckuii roc. yH-T,
Poc. akan. Hayk, Cu6. ota-uue, UH-T comHeuno-3emHoi ¢usuku. - Upkyrck : U3n-so UI'Y,
2013. - 128 c. : ui. ; 20 cm. - (ConHeuHno-3eMHas ¢usuka). - bubmuorp.: ¢. 128. - ISBN 978-5-
9624-0878-1. — (2 7x3.).

AnteianeB A.T. Beenenne B Panmmoacrponomuto Counnna [Tekct]:MoHorpadust / AnThiHIEB
A.T., Kamanosa JI.K.; pen.:B.M. boroa, A.b. Ctpymunckuii;CAO PAH, UKW PAH. - Upkytck
: M3n-Bo UI'Y, 2014. - 203 c. : uB. ui. ; 20 cm. - ISBN 978-5-9624-1055-5. — (9 »k3.).

OONONIHUMENbHAS JAumepamypa

Harupuep JI.U. Jlekuum mo Teopuu mepeHOca WIIMYYCHHS [DIEKTPOHHBIA pecypc]: yueo.
nocobue / [I. . Harupuep ; pen.: 0. H.I'neaun, M. A. Jlupuui; I'n. Actponom. O6cepBaropus
PAH; UBMUPAH. -CII6 : U3n-Bo CIIOI'Y, 2001. - 147 c. — (1 3k3.).
CotnukoBa, P.T. Benenue B actpodusuky [DneKTpoHHBIH pecype] : yued. mocobue / P. T.
CotnukoBa. - Upkyrck: U3n-so UT'Y, 2007. — 248 c. - Pexxum noctyna: OU3 "bubauorex". -
Heorpanuu. noctym. - ISBN: 978-5-9624-0246-8
Cotnukoga, P. T. Beenenwne B pusuky connna [ Tekcr] : yue6. nocodue : B2 u./P. T. CoTHUKOBA,
JI. K. Kamanosa ; Upkyrckuii roc. yu-T, @us. dak. - Upkyrck : U3a-so UT'Y, 2010 - . - 20 cm.m.
- 4. 1. - 2010. - 135 c. : wir. - bubmumorp.: ¢. 121-123. — (11 3x3.).
Beenenue B ¢pusuky Conuna [Tekct] : yueb. mocobue: B 2 u. / P. T. CoTHukoBa [u ap.] ; pet.:
A. T'. Tnaros, C. A. f3eB ; Upkyrckuii roc. yH-T, Poc. akaa. Hayk, Cub. otn-nue, Upkyrckuii
Hayy. ueHTp, MH-T conneyHo-3eMHOM usuku. - Upkyrek : U3n-Bo UT'Y, 2010 -. - 20 cm. - ISBN
978-5-9624-0621-3. — Y. 2. - 2012. - 195 c. : un. - bubmumorp.: c. 193-195. - ISBN 978-5-9624-
0622-0. — (16 2k3.).
[1nazmennas reavoreodusuxa : B 2 T. / pea.: JI. M. 3enensiii, Y. C. Becenosckuii. - M. :
®usmatiaut, 2008 - . - 24 cMm.

T. 1. - 2008. - 670 c. : wi1. - bubmuorp.: ¢. 587-663. - [Ipeam. ykas.: ¢. 664-670. - ISBN 978-5-

9221-1040-2. — (1 x3.).
T. 2. - 2008. - 559 c. : wi. - bubmuorp.: c. 495-553. - IIpeam. ykas.: ¢. 554-559. - ISBN 978-5-
9221-1041-9. — (1 x3.).
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX Pa3pabomox

1. B cucreme o6paszoBarensHoro moprama MI'Y  (http://educa.isu.ru/) pasmereHs
METOIMYECKUE MAaTEPHAIbl U 3a[aHusI 110 TJAHHOMY KYpCy

2) baszwl ()aHHbl)C, qubOpMaL;MOHHO'CI’lpCIGO'{Hble U nouckoevle cucmembsl

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

BEpCUI Hay4HBIX )KYPHAJIOB 110 TEMAaTUKE Kypca

. NudopMaroHHas cucremMa JOCTyIa K POCCHIHCKMM (M3HUYECKUM KypHAIaM |
0630opam BUHUTU (http://www.viniti.ru)
. B cucTeMe obpasoBareapHoro nmopraisa UI'Y (http://educa.isu.ru/) pasmerensr

MEeTOANYECKHEe MaTepraiibl U 3a1anusd 1o aucuurumae b1.B.JIB.4.1 «Du3uka
Counnay;

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

. OnexrponHas oubnuoreka «Tpynsl yaensix UT'Y»
(http://ellib.library.isu.ru/index.php )
*  ApxuB Hay4HbIX xypHanoB JSTOR (http://www.jstor.org)
*  DUY3 «bubmmorex» https://isu.bibliotech.ru/
*  OBC «Jlanb» http://e.lanbook.com/
*  OBC «Pykont» http://rucont.ru
*  DOBC «Aiibyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecrevyeHne JUCHUILUIUHBI (MO1YJIs1)

6.1. YueOHo-1a00paTopHOe 000py10BaHMeE:!

MeromuueckuM  OopOpMIIEHHEM  Kypca  SBISIETCS.  HMCHOJb30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH: HH(POPMANMOHHBIX (JIEKIMH W Tpe3eHTanuu B Power Point),
MPOEKTHBIX (MYyJbTHMEINA, BHIEO, TOKYMEHTAJbHBIC (IIBMBI), JUCTAHIMOHHBIX. BHeapeHme
r100aabHOM KOMIBIOTEPHON CETU B 00pa30BaTEIbHBIN MPOLIECC IO3BOJSIET 00ECIIEUUTh JOCTYITHOCTD
HNutepHeT-pecypcos.

OOopynoBaHue: CrielUANbHbIA AUCTUICHHbIH Kiace (14 crannoHapHBIX KOMIbIOTEpoB Intel
Atom CPU D2500 ¢ monutopamu Samsung S19A10 18.5", WiFi-poyrep 54M Wireless Router TL-

WR542G, mapmpyruzarop DES-1005D) ¢ nokanbHOi#t ceThio 1 1ocTynoMm B MHTEepHET. MaTepuaib:
Ha KaXIbIH KOMITBIOTEp YCTAaHOBJGH TWakKeT [uIs mporpamMMmupoBaHusi Ha s3pike GDL
(ycraHaBnmBaeTcst BMecTe ¢ cucteMor Linux), c caiita ['omapoBCKOro KOCMHUYECKOTO LIEHTPa

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

BUPTYaIbHOU coHeuHo obcepBaTopuu (http://sdac.virtualsolar.org/) ckauuBarorcst paiinbl qJaHHBIX
JUIS  BBIMOJHEHUS 3ajaHuii mpaktukyma ¢ nomornipio GDL. CTymeHTh MOTYT CaMOCTOSITEIBHO
3aKpeIUIATh MOJTYYECHHBIH Ha JIEKIHUAX MaTepuall B 9THX Kiaccax. Ha JIeKIHsIX MOTyT HCIIOIb30BaThCs

MyJIbTUMEAMIHBIE cpeacTBa: nepeHocHoi nmpoekrop (CASIO XJ-A241), cranroHapHbINH HACTEHHBIH


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/
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skpaH (Classic Solution, 244x244), nHoytoyk Lenovo B590. Kpome Toro, Ha daxynbTeTe nmeercs

KOMITbIOTEPU3UPOBAHHAS Ay TUTOPUS, PeAHA3HAUEHHAs JJIsi CAMOCTOSITENIbHOM pabOTHI.

6.2. IlporpaMmmHoe obecnieyeHue:

Ha kaxnmom kommeiorepe ycranoBieHbl OC Linux (Ubuntu 14.04.2 LTS) u crnegyroniue
[POrpaMMHBIE MMAKEThI: MAKeT Ui MporpaMmupoBanust Ha s3bike GDL (siBisieTcst 4acThiO CHCTEMBI
Linux), Leafpad, Mozilla, Gnuplot, Evince 3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBiIeHHOE
nporpammHoe odecnieuenue Freeware. cranmapTHbIe CEpBUCHI TTI00alIbHOM ceTn VIHTEepHeT.

6.3. Texnnuyeckue u JIeKTPOHHBbIE CPEACTBA:
Ha nexuusx mMoryr MCnosib30BaTbCs MYJIbTUMEIUUHBIE CPEACTBA: IMEPEHOCHOM MPOEKTOP

(CASIO XJ-A241), crarmonapusiii HacteHHbIH 3kpaH (Classic Solution, 244x244), noytoyk Lenovo
B590.

Vl1l. O6pa3oBaTesibHbIE TEXHOJIOTHH

Nzyuenne kypca «Puszuka ConHuma» HAET ¢ 00sA3aTENbHBIM BBIIOJIHEHUEM Y4eOHOIO
IIpaKTUKyMa 110 BCEM pasjesiaM Mporpammbl. B mepuoj oceHHeW NpakTUKU CTYJIEHThl HWMEIOT
BO3MO>XHOCTb IIOCETUTH 00CEpBATOPUIO B IOC. MOH/IbI, pacIiOIOKEHHYIO Ha rpaHulie ¢ MoHronueu,
Y HETIOCPEICTBEHHO [T0O3HAKOMUTHCS € 3aJJauaMi U3MEPEHUsI MAarHUTHBIX oJied Ha CollHIle, 1aBHO U
ycnenrHo pemraembix Ha Teneckone CTOII Casuckoit o6cepBatopun UC3d. B noc. JlucTesHka, Ha
Baiikane, 3nakomsTcs ¢ bonbmum comneyHsiM BakyyMHBIM TesneckonoMm (BCBT), ontuuyeckumu
cXxeMaMu Tejeckomna u cnekrporpada. B moc. bagapsl nMe0T BO3MOXHOCTh U3YUUTh COJIHEUHBIN
panuoreneckon (CCPT), ero aHTeHHYI cuUCTeMy, NPUEMHBIE YCTPOICTBA, CXEMY CIIOXKEHUs
CUTHAJIOB UHTEP(HEPOMETPOB, CUCTEMY OBICTPON PETUCTPALIHH.

Ha mpakTudeckux 3aHSATHSIX CTYIEHTHI MCIOIb3YIOT JaHHbIE HaOM0JIeHUi nomydeHHble KA
Conneunass nuHamuueckas ooOcepBatopus (SDO) um Ipyrux HHCTPYMEHTOB, JAQHHBIE KOTOPBIX
npencrasieHsl B ComHeuHol BuptyansHoi oOcepBaTopuu, a Takxke naHHble HaOmoaenuin CCPT.
IIpakTHdeckue 3a1aHus 3TOTO HANIPABJIEHUS COCTOAT U3 CIEAYIOUINX 3aJaHHUI: OCBOCHHE ITPOrPaMM
MPOCMOTpa U 00PabOTKH M300paKEHUSI, OTOKICCTBICHUE HAOII0IaeMbIX OCOOCHHOCTEN aKTUBHBIX
oOnacTel: COJIHEUHBIX  BCHBIIIEK, HPOTyOepaHIIeB, KOPOHAJbHBIX  JBIP; CpaBHEHUE
panuonszobpaxenuit ConHua ¢ u300paxkeHUsMU B OeloM cBeTe, JUHMM Ho,, PEeHTreHOBCKOM H
YIbTPaPHOIETOBOM H3TyUEHHUSX.

[TpakTuyeckoe 3aiaHue BHIMONHAIOTCA (poHTaIbHO. [IpH 0MHAKOBON MOCTaHOBKE 3a/ad
CTYIAECHTBl IIOJy4YalOT HWHAMBHAYAJIbHBIE 3aJaHHUs C KOHKPETHBIMU JaHHbIMH. @PpoHTanbHOE
BBITIOJTHEHHE 3aJIJaHUI 110 OTHOM TeMe MO03BOJISIET HOCTPOUTH UX U IO00paTh TaKUM 00pa3oM, YTOOBI
MOJIyUEHHBIE pe3ylbTaTbl B COBOKYNHOCTH HArjJsAHO pPACKpbIBaJM XapaKTEpHbIE YEpThI

HCCIICAYCMBIX SIBIICHHUH.
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HpOCKT BBIITOJHACTCA CTYACHTAMMU IMOCJIC YCIICIIHOT'O BBITTIOJHCHUA NPAKTUYCCKOTO 3a/IlaHH .
Tema MMPOCKTAa UHAUBUAYAJIbHA JJIS KAXKI0T0 CTYACHTA U BBIGI/IpaeTCSI COBMCCTHO C ITPCIIOAaBaTCIICM.
TeMmbl MPOEKTOB OCHOBAHbI HAa METOJAX MPOBEACHHS HCCIICIOBAaHHUN, aKTHBHO HMPUMCHSEMbBIC B
obmactu ¢usuku CoJHIA, HO TPU 3TOM 00BEM BBIMOJIHACMON pabOThl MEHbIIIE, YeM B KYpPCOBOM
paboTe U OCHOBAH Ha JCKIIMOHHOM Marepuaje. CTyeHT HHANBUYaTbHO 3aHMMACTCSI TOCTAHOBKOU
3amayn, cOOpoM MarepualioB U 00o0OIeHHeM HHGPOpMAIuU. BBIMOTHEHHE TPOEKTa IO3BOJISICT
OJTHOBPEMEHHO 3aKpENUTh HABBIKM, MOJYYCHHBIC B XOJI€ BBIMOJHCHUS MPAKTHYECKOH pabOThI U
MPOBEPHUTH CTEIICHb YCBOCHHE JICKITHOHHOTO MaTepHaa.

[To comepxaHWiO M 3aja4aM MPAKTUYCCKHE 3aJaHHMsI M MPOEKT COOTBETCTBYIOT HAy4YHO-
OKCIICPUMCHTAJIbHBIM HCCJIICAOBAHUAM, KOTOPBIC MMPOBOAATCA Ha OCHOBC KOHKPCTHBIX (1)I/I3I/I‘-IGCKI/IX
METOJIUK W MO3TOMY IMO3BOJISIOT MOJIYYHTh TOCTOBEPHYIO MH(MOpPMAIUIO 00 M3ydaeMOM OOBEKTE,
SIBJICHUH, (PU3NUECKHUX YCIOBHUAX, BBIABUTH CBSI3U U B3aUMOJICHCTBUSA MEX Ty HUMHU. [IpoeKT craercs

B BUJC OTUCTA O(bOpMHeHHOFO B DJICKTPOHHOM BHJEC U YCTHOI\/JI AUCKYCCHHU.

VI1Il. OueHouynble MaTepuaJbl AJs TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOM aTTecTalluu

®onp oueHouHbIx cpeactB (POC) npencraBieH B NPUIOKEHHUH.

8.1.1. OueHOYHBIC CPEACTBA ISl BXOHOTO KOHTPOJIS

s u3ydeHus JaHHOTO Kypca CTYIEHT JOJDKEH 3HATh OCHOBBI (DM3WKU M WH(POPMATHKH,
YMETB I10JIb30BATHCS CTaHIAPTHBIMU IIOMCKOBBIMU cepBHCaMU ceTu MHTepHeT. BXOIHON KOHTPOIIb
3HaHUH HE MPOBOJUTCS.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS
CryaenTam npenanaraercsi BbIIOJHUTD CIAEAYIOIIEe MpakTHieckoe 3aaanue «CTpoeHue

COmHEe4HOM atmMocdepbl». KaxknoMy CTyAeHTy naeTcs WHANBUAYyaIbHAS JaTa U BpeMs
Ha0JII0/IEHUH, KOTOPbIE OH J0JKEH UCIOIb30BaTh NP BHIMOJIHEHUN JaHHON paboThI.
CTYHGHTaM npeajaracTCsa BhIIIOJIHUTE IMPOCKTHI IO CICAYIOIIHUM TEMaM.
- MarHuTHbIe TIoJisl U CoNTHEYHAst aKTUBHOCTH;
- COJIHEYHBIE BCIIBIIIKH,
- pOJIb MAarHUTHOTO MOJISI B JOPMUPOBAHUU CTPYKTYPHI Pa3IMUHBIX CIOEBR
atMocdepsl Ha ComHIIE;
- W3y4YeHHUE NMHAMUKU PA3BUTHUS COTHEUHOU BCTBIIIKU B PA3IMYHBIX JUTHHAX BOJH
AIIEKTPOMArHUTHOTO CIIEKTPa.
Huske KpaTKo MPUBEIEHO CoiepKaHNe OHON U3 MPAKTHIECKUX padoT
«Cmpoenue conneunoii ammocghepuly

Llenv padomoi: cpasnumenvHoe uzyueHue Mopghorocuueckux 0cobenHocmert pasiuyHblx
Cl10e8 CONHEeYHOL ammocgepbi.

Ammoceepoii Connya Hazwvieaiom HenocpeoCcmseHHo HabIvoaemvle 6HeuHUe
cnou Connya, pacnonodicentule viule KOHBeKMUBHoU 30Hbl. Ammocgepy Connya
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NPUHAMO pazdensims Ha pomocgepy, xpomocgepy u KOPoHY, KOMopasi nepexooum 8
COIHeuHblIl gemep.

B x00e pabomul gvinoansaomcea cieoyrowue 3adauu

1)
2)

3)

Hszyuenue  ocobennocmeti  uznyuenuss  ConHya 6 — pA3HLIX  OUANA3OHAX
INeKMPOMASHUMHO20 CHEKMPA.

CpasHumenvHoe uzyueHnue pacnpedeneHusi unmencugHocmu no oucky Connya u 0ns
Ppaznuunblx 06vekmos Ha homocgepe, 8 HudICHell, cpedHell U 6epXHell Xxpomocpepe u
KOpOHe.

Cpasnenue cmpykmypa akmueHou obnacmu Ha pazuvlx yposusax Conaneurol
ammocgepui

[IpuMepHBIii CIIMCOK BOMPOCOB I TEKYIIETr0 KOHTPOJIS 3HAHUI

1.

OcHoBuble napametpsl ConHIla (ero Macca, pa3mepsl, pacctosinue ot CoJiHIa 10 3eMIy,
XUMHYECKHI COCTaB, TEMIIEpaTypa U METObI UX onpeaencHus). CoaHeuHast MOCTOSTHHAS.
HcTtounuku sHeprun CoaHua.

OcHoBHBIE ypaBHEHUS, ONMUCHIBaIOIIKE BHyTpeHHee cTpoenue Connua. Pacnpenenenue
TUTOTHOCTH, JIABJICHUS, TEMIIEPATYPhI M IIOTOKA SHEPTUH BO BHYTPEHHMX CJIosiX CorHIIA.
[TapkepoBckast MOJIEIb PACHIMPSIONICHCS KOPOHBL. Penienue ypaBHeHust bepHyiuu Ha
MaJTbIX 1 Oonbpmx paccrossausix ot ConHia. [ToBenenne pemeHus ypaBHeHUs bepHymm
BOJIM3M KPUTUYECKON TOUKH. COTHEUHBIN BETEP; IKCIIEPUMEHTAILHBIC TIOJATBEPIKICHHSI
CYIIIECTBOBAHHS COTHEYHOTO BETPA.

Crpoenue atmochepsl Connia; Gporocdepa, odpamaroniuii cioii, xpomochepa, KOpoHa.
Ctpoenue hotochepsl; TpaHyIIbL.

Yucna Bonbha. MaruuTHbie 1011 COMTHEUHBIX MATeH. COoTHEYHAss aKTUBHOCTH U €€
UUKIMYHOCTh. lnarpamma MayHiepa, 3akoH Xeitna.

OcHoBHble THIBI paguonsnydeHus CoiHIa U uxX (pusndeckas HHTEepIpeTaus.

8.1.3. OneHouHble CpeACcTBa IS MPOMEKYTOYHON aTTecTalluu

MaTepI/IaJ'ILI AJI TIPOBEACHU A TCKYILICTO U IIPOMEIKYTOYHOTI'O KOHTPOJIA 3HaHUH CTYACHTOB:

N KomnereHmuu,
0
\ BI/I,Z[ KOHTPOJIA KOHTpOJ’IpreMBIe TEMBI (pa3z[em,1) KOMIIOHCHTBI KOTOPBIX
II\IT
KOHTPOJIMPYIOTCA
1. Ompoc CoJHIle Kak 3Be3/a [1K-1
Ctpoenune u MOp(oJIOTUs COTHEUHOU IK-1
2. Omnpoc aTMocdepsl. BHyTpeHHee cTpoeHue
Connna
3 Omnpoc, npakTHIecKoe Ctpoenune u MOp(oJIOTUs COTHEUHOU [K-1
' 3ajaHHe atMochepsl. ConHeuHbIe TISATHA
Onpoc, MPaKTHIECKOe Ctpoenue u Mopdosiorus CONHEUHON IK-1
4. atMocdepsl. BepxHue ciou comHeuHOM
3aJJaHue
aTMocdepsl
Ponp marautHOTrO moJs. Ilpoiieccel IIK-1
S. Ompoc, TPOeKT pon
TepEeHOCca W BBIJICIICHUS] YHEPTUU
Ponps marautHOTO Noag. CTpykTypa IIK-1
6 Omnpoc, MpoeKT PYKTYP
MarHMTHOTO NOJIsl ¥ reo 3 (PEeKTUBHOCTh
CoBpeMeHHbBIE TPOOIEMBI U METOIbI IIK-1
7 Omnpoc, TPOeKT p p A
¢uzuxu ConmHua
IToaroroBka x IIK-1
6. Bce paznenst
AK3aMEHY
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IIpuMepHBIii CIMCOK BOIPOCOB K IK3aMEHY

1) Xapaxrepuctuku CoJHIIa, KaK 3B€3/1bl; BpallleHHe, MepUIMOHANIbHAS ~ LUPKYJISIUS.

2) M cTOYHHKN COTHEYHON DHEPTUMU.

3) Buytpennee crpoenne CoiHIla U TPOTEKAIONINE B HEM IIPOLIECCHI.

4) Xapakrtep koHBeKIuH B HeApax Connia. HeoOxoauMoe 1 10CTaTouHOE yCIOBUE
KOHBEKIIUU.

5) CoOTHOIIEHHE Ta30BbIX XapAKTEPUCTHK.

6) OcHOBBI TeOpUH TYPOYJIEHTHOM KOHBEKIIHH.

7) ['eHeparys akyCTUYECKUX BOJH B TYpOYJIECHTHOU Cpee.

8) dorocdepa: HabM01aeMoe pacnpeziesieHne sHepruu mno aucky ConHua.

9) Xpomocdepa: 3aTMEHHBIE 1 BHE3aTMCHHHBIC HAOTIOCHMSL.

10) ConHeyHast KOpOHa: aHHbIe HaOmoaeHuni. MloHu3amus u Bo30yxIeHre
KOPOHAIbHBIX NOHOB.

11) Oo6wmee marautHoe nojie CoHIa.

12) Mertonbl onpeaeneHuss MAarHUTHBIX MOJIEH.

13) ®daxenbl: JIy4HCcTOe pAaBHOBECUE U MEXaHU3MbI HarpeBa.

14) IIaTHA; CTPyKTYypa MAarHUTHOIO IOJIS.

15) XpomochepHbIC BCIIBIIIKH.

16) CrieKTpocKONHMsI BCIIBIIEK U ONpeieleHne (PU3UUECKUX YCIOBUN B HUX.

17) PentrenoBckoe uznydenne ComHIa.

18) [TpoTyOepaHIbl: TBUKEHUE BEIIECTBA, CBSA3b ()OPMBI M IBUKEHUS CO CTPYKTYPOI
MarHMTHOTO MOJIs, PU3NUECKHE YCIOBUS B IPOTyOepaHIiax.

19) AKTUBHBIE 00JIACTH B KOPOHE.

20) Baxxneiimue ctaTucTuyecKrue 3aKOHOMEPHOCTH U CBOMCTBA LIUKJIA COTHEUHOM
AKTUBHOCTH.

21) CoBpemennbie pobaemsl puzuku ConHua.

PaspaboTunkmn:

/2 L JOIIEHT, K.().-M.H. JLK., Kanranosa
(nbdnucz;) (3anumaemas OOAHCHOCMY) (uHuyuanvl, pamunrus)

[Iporpamma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusMu PI'OC BO mo HampaBieHHIO
noarorosku 03.03.02 dusuka.

ITporpamma paccMoTpeHa Ha 3aceaHnu kadeapsl oomiel u kocmudeckoit huzuxku UT'Y
«_ 29 » _asrycra 2021 .

IIporokon Ne 1 | 3aB. kaeapoii @- B.JI. IanepHsbIii

Hacrosimas mnporpamMma He MOkeT OBbITbH BOCHPOM3BeJeHA HHM B Kakoii ¢opme 0e3
NpeABapUTEIbHOI0 NMCHMEHHOI0 paspeleHns kKadeapbi-pa3padoTynka NporpaMmsl.



