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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

OcHoBHas yenb Kypca — AaTh CTyJeHTaM npeacTaBienue o CoHIle, Kak 0 3Be3/I€ U MOAUYEPKHYTh
POJIb MATHUTHBIX MOJIEH B JMHAMUKE MPOIIECCOB, Mpoucxoasauux Ha CoHiie.
CraBsiTcs cienyrouue 3adauu.
- HU3y4YUTh CTPOCHUE COJIHIIA U MPOTEKAIOIINE B HEM IIPOLECCHI;
- 1OKa3aTh JEHCTBHE 3aKOHOB MArHUTHOW THUIPOAMHAMUKH B YCJIOBHUSX COJIHEYHOMN
TJ1a3MBbl;

- TIO3HAKOMHUTH C COBPEMEHHBIMU METO/IaMHU HaOI0IeHH U uccienoBannii ConmHa.

1. MecTo qucuununsl (MoayJs) B ctpykrype OITIOII BO

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

JlaHHast TUCIUIIMHA OTHOCUTCS K 4acTH, GOPMUPYEMON ydaCTHUKaMHU 00pa30BaTeIbHBIX

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

I11. Tpe6oBaHus K pe3yIbTATAM OCBOEHHS IMCIUIIHHbI
Kypc «®usuka CosHIa», COTJIACHO TOJOXEHHUSIM (eepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa BhICIIEr0 00pa30BaHus IPU MOATOTOBKE OakajgaBpa 10 HalpaBICHUIO
03.03.02 ®usuka, Mo3BOJSAET CTYACHTY IPHUOOPECTH CIICTYIOIINE KOMITETCHIINH:
- CnocobeH HCHOIb30BAaTh CIEUMATU3UPOBAHHbIE 3HaHUA B o0iacTh (QU3UKH U

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

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

KoMmnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIH

T1K-1 HJIK nkia 3Haer:
Cnoco6eH npoBOAUTD ® OCHOBHBIE XapaKTEPUCTUKU
aHAJIN3 HAYIHBIX CounHia;
AaHHBIX, PC3yJIIbTATOB e BHyTpeHHee cTpoenure CoJiHIa u
SKCIICPUMCHTOB 1 MPOTEKAIONIME B HEM IIPOLICCCHI,
HAOIIOICHHH, ® COBpEMEHHBIE MPOoOJIeMbl (PU3UKH
HCIIONB3YS ConHa.
CIELUaTU3UPOBAHHBIE VYMeer:
3HaHUA B 001aCTH ® TIPUMEHATH 3HAHUSA (HU3NIECKHX
(usHKH 1 aCTPOPUHKH 3aKOHOMEPHOCTEM JUIS

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




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

Connna;
Baapgeer:
® OCHOBHBLIMH MOHATUSIMH H
TEpPMHUHAMU.

1V. Conepixkanue U CTPYKTYpa THCHUIIMHBI (MOZYJIs1)

O0BeM QUCLHAILUINHEI COCTaBIIET 4 3aueTHBIX enuHuIb], 144 Jaca,
B TOM 4mclie 83 4acOB KOHTaKTHOU PabOTHI.
3aHATHS TPOBOAATCS TOJILKO B OYHON (popMe 00yUeHUs ¢ MPUMEHEHHEM JUCTaHLIMOHHOTO KOHTPOJIS
camMocTosITeNsHON paboThl cTyaeHToB yepe3 DUOC dakynbprera. IIEKTPOHHON U TUCTAHIIMOHHOU
(dhopM 00ydeHHUS HE TIPEyCMaTPUBACTCS.
Ha npakTrueckyro moJiroTOBKY OTBOAUTCS 24 ayTUTOPHBIX YacOB (BO BPEMSI BHIIOTHCHHUS
MIPAKTUYECKHUX 3aaHuil).

CDopMa HpOMe)KYTOqHOﬁ aTTcCTanuu. 3K3aMCH.



4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Bunbi yueoHoii paéoThl,

DopMBI TEKYLIEr0

= ; BKJIIOYAS CAMOCTOSITEIbHYIO padoTy 00y4aromuxcs, KOHTPOJIA
g E NMPAKTHYECKYI0 OATOTOBKY M TPYA0eMKOCTh ycmepaemocTu;
@ o 2 (B yacax) Dopma IPoMeKYTOYHOMI
= § E a KonrakTHas pabora npenoaasareJs ¢ « aTTrecTaluu
ry‘]—){ Pazgen qucnMniauHbl/TeMa g E g l§ 00y4YaromuMucs % } (no cemecmpam)
o] = = 5
° ;:3 o g Jlexkuuu Cemunapckue/ | Koncyan g §
: E NpaKkTH4yeckue/ | TaUMU % :‘
= = JadopaTopHbIe z
= 3aHATHS o
1 2 3 4 &) 6 7 8 9 10
1 | Paszoen 1. COJIHLE KAK 3BE3/]A. 7 1273 8 8 12 0,3 7 OIIpocC
2 | Paszoen 2. CTPOEHUE U MOP®OJIOT A COJITHEYHOH 40,4 8 8 18 0.4 14 OTIPOC, TIPAKT.
ATMOCDEPHI 7 ! 3a7aHue
3 P6130€Jl 3. POﬂb MAFHHTHOFO HOJI}] HA CO./]HUE UB 40,3 8 8 18 O 3 14 OHpOC, HpOGKT
MEXKITIVIAHETHOM IIPOCTPAHCTBE 7 !
Ox3ameH | 7 26 HWToroBslii TecT
KCP
KO#ntpons 10
HTtoro yacos 144 | 24 24 48 1 35




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaGOThI 00Y4YAIOLIMXCS 110 JUCHMIJIHHE

CamocTtosaTenbHas paboTa 00ydyaroIuxcs V4eOHo-
0 . METOIIECKOE
€HOYHO
Cemectp Ha3zBanue pasneina, Temsl Cpoxku T 1 oOecrieueHue
o PYAOCMKOC CpEeICTBO .
Bup camocrosTenbHO# paboThI | BEITOIHEH CaMOCTOSTECIbHOU
. Tb (4ac.) pPaGOTHI
B navane Omnpoc, penienue
7 |ConHue Kak 3Be31a OTBeT Ha BOIIPOCHI 1
cemecTpa 3aja4
COop aKCrIepUMEHTaIbHBIX
. B teuenue OTIPOC, MPAKT.
7 Cmpoenue u Mopgonocusi COIHeUHOU ammocpepol JOAHHBIX IJIA BBIIIOJIHCHUSA 10
cemecTpa 3a/laHue
MIPAKTUYECKOTO 3a/IaHus Bes
[Touck MeTon0B pernieHus B reqemme pEeKOMeH1yemast
7 |Cmpyxmypa macnumnoz2o nois u 2eod¢ghghexm. |3a1a4u, MOCTaBICHHON B ceMeCTDA 10 OmpOC, IMPAKT. auTeparypa
IIPOEKTe, 0popMIIeHHE PAOOTHI P 3aJlaHue
[Tounck MeToa0B perieHus
N B teuenue
7 Cospemennvie npobnemvt u memoowt usuxu Coanya 3aJa4M, IIOCTaBJICHHOU B 10
cemecTpa
poeKTe, 0popMIIeHHE PabOThI P OIpOC, MPOEKT
Bes
K xoHmy
7 BCE TEMbI ITogroroBka k 3K3ameHy 4 peKOMEHOYyEMas
cemecrtpa
JuTeparypa
OO0t 00BeM caMOCTOATEIBHONW PabOThI IO JUCHMILIUHE (Yac) 35




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 kak 36e30a. [lonamue o yuxkiax akmusHocmu. 36e30bl COTHEYHO20 MUNA.
Hocmuoicenusi u npobemol 6 u3yueHUU «X0I00HbIX 36€30%.

OcHosbl meopuu neperoca u meopuu 36e30Hvlx ammocgep. Ilone uznyuenus.
Vpasnenue nepernoca usnyuenus. I uopocmamuueckoe pasHogecue COIHEeYHO20
sewecmesa. JIyuucmoe pagrosecue.

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

2. CTPOEHHE U MOP®OJIOIMA COJITHEYHOH ATMOC®EPKI
BHYTPEHHEE CTPOEHHUE COJIHL]A
Brympennee cmpoenue Connya. Aoepuwiil peakyuu kaxk ucmounux suepeuu Ha Connye.
Booopoonuvuil yuxn (pasusie 6udst yuxnos). ConHeunvle HeUMpUHoO.
Koneexmuenas 3ona Connya Ycnosue 603HuxkHo6eHusi kousekyuu. Koueexmuehnwvie
neperoc snepeuu. I panynayus. Cynep u Me3zo- epanynsyusi.

COJIHEYHKIE [1ATHA
Teopusi obpazoeanusi conrneunvix nsmeH. Oxnasccoenue nsmeH. Pomomempus u
CNeKmpbvl CONHEUHbIX NSMEH.

Sgpgexm Buncona. Kongueypayus macnummnozo nons 6 coineynvix namuax. Tonkas
CMPYKMypa CONHEYHbIX nsmeH. TeHb, nonymeHv, okpecmuocmu namua. Ilons
ckopocmetl 8 namuax. dghgexm Seepuieoa.
I'pynnwi conneunvix namen. Kiaccugpuxayus, 3akOHOMEPHOCMb NPOCMPAHCIEEHHO-
8pemenHo20 pacnpedenenusi Ha nosepxrocmu ConHya u 6 Yukie akmueHOCHu.
Ionsamue 06 axmuerot obnacmu
BEPXHHUE CJIOH COJTHEYHOM ATMOC®DEPB]
Cmpykmypa xpomocghepul. Xpomocghepnas cemxa u ee ces136 co cmpykmypoii Connya
Ha pasHulx evicomax. emanu xpomocghepnoti cemku.. [Ipomybepanyul.
Kopona u nepexoonas obracme. Onpedenenue nepexoOHou 001acmu om xpomocgepul
K kopone. Cmpykmypa conneurol Kopousl. Knaccughuxayus popm xoporwvl u cesnzw ¢
YUKILOM AKMUBHOCMU
Axmusnvie oonacmu. [lowsmue axmusHou obnacmu u ee NposiGleHUue HA PA3HbIX
VPO8HAX conHeunol ammocgepbi. Jlunus pazoena noasapHocmeil.

3. POJIb MATHUTHOI O I10JI4 HA COJIHLE U B MEXKIIJIAHETHOM

IIPOCTPAHCTBE

IIPOLIECCHI IIEPEHOCA U BRIIEJIEHUA DHEPI'MMU HA COJIHLE.
IIpobnemul u docmudicenus eenuocelcmonozuu. Konebanus u onmvi. 5- munymmoie
KO1e0aHusl.
Kopona 6 Y@ u penmeenosckux nyuax. Mexanuzmul Hacpesa conrHeunol Xxpomocgepul
U KOpOHbl

Paouousnyuenue cnokotinoeo Connya. Mexanuzmoi paouousnyuenus. Meonenno
MEHAIOWAAC KOMNOHEHMA.



3.14.

3.2.
3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

Conneunvie scnviuku. DeHomeHoN02usl CONHeuHbIX 6cnbluek. Knaccugurayus.
Cmpykmypa u OuHaMUKA 8CNbIUUEK HA PA3HBIX blcomax ammocgepvi. OchosHvle
npeocmaenenuss 0 meopuu ecnviuiex. Ilonamue o corneunvix mpanzueHmax( 8 mom
yucie 8blOPOChl KOPOHANLHOU Maccyl). IIpoyeccovl yckOpeHus u d3Hepeo8bioeNeHUs 80
gpems conneunvlx ecnviuiek. Cnopaouyeckoe paouousiyueue u Hcecmroe
PEHM2EeHOBCKOe U3YUeHuUe.

CTPYKTYPA MATHUTHOI'O IIOJIA U TEOD®DPEKTHHOCTH
Kpynnomacwmabnas cmpykmypa maenummnozo noas. Ilonsprnoe macnummoe noie
Connya. BunonspHule u ynunoaapuvie macHummle ooracmu. Ponosvie MacHUMHbIE
NOA U CeKMOPHAs CMPYKMYPA.

. Conneunviti gemep. Ucmopus omxpoimus. Cmpykmypa u XumMudeckuii cocmas
conneurnozo eempa. Mcmounuku conneynozo eéempa 6 ammocgepe Coanya. Tunuunvie
napamempbl nia3Mbl COTHEYHO20 8empa.

IIamua: 6o3HuKHOBeHUe NOp U pazeumue munuynozo namua. Cmpykmypa
MA2HUMHO20 NOJA, O8udicenue geujecmsa, 3¢pghexm Deepweoa. Knaccugpukayus epynn
namen. J80110Yus MUNUYHOL 2PYNNbI.

Buibpocwi koponanvhou maccel. I[lposignenue na pasuvix ypoOGHAX COIHEYHOU
ammocgepwl. I eomempus u OUHAMUKA KOPOHATbHBIX 8b10p0ocos. DopoyutL s¢hgpexm.
T'eoaghghexmusnvie codovimus

Pasnuunvie yuxnvl conneunotl akmusnocmu. MHOeKcbl COTHEYHOU AKMUBHOCMU.
Bocmouno-3anaonas acummempus. AkmusHule 0onecomsl. Teopemuueckasn mooens
conneunol akmuenocmu. Teopus ounamo.

4.3.1. llepeyeHb CeMHHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00pPATOPHBIX padoT
Ne Ne paznena n HaumenoBanue ceMuHapos, Tpynoemkocts | Onenounsle | Popmup
n/m TEMBI MPAKTUYECKUX U J1ab0paTOPHBIX (dachn) CpencTBa yeMble
JUCIUILINHEI pabot Bcero W3 nux KOMIIETE
( qacoB TIpaKkTH4e
MOJYJISL) cxas HIUH
TOATOTOB
Ka
1 2 3 4 5 6
1. 1 ComHIle Kak 3Be37a 4 4 Ompoc IK-1.1
2. 2.1. BHYTpeHHEe CTpOeHHE COJHIIA 8 4 Ompoc
3. 2.2. CoJHevHEbI€e TISITHA 8 4 Onpoc, npax.
3aJlaHue
4 23 Bepxuue ciou conHeuHoM 8 4 Ompoc, mpax.
aTMocdepsl 3a1aHuc
5. 31. ITponeccrl mepeHoca u BbIIEIECHUS 8 4 Ompoc,
sHepruu Ha CoJHIe ITpoekt
6. 3.2 CrpyKkTypa MarHuTHOTO IOJISL U 3 4 Ompoc,
reo3(HeKTHHOCTh Hpoexr
7. Jlor.Tema CoBpemeHHbIe TPoOIEMBI U 4 Ompoc,
MeTo bl pusuku ComHIa ITpoekt
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4.3.2. llepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX Ha CAMOCTOSITeIbHOE H3YYeHHEe CTyJeHTaMH B

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

3aJ]auu, MOCTABJICHHOM B MIPOEKTE.

Ha camocrositensHyto paboTy Tak:ke OTBOJUTCS MOMCK HEKOTOPBIX CIPABOYHBIX JaHHBIX,
HEOOXOIUMBIX JJIsl BBIMOJIHEHUS MTPAKTUUECKHUX 3aaHui (IpUMEepHI 3a/laHui YKa3aHbl B pa3jiene
OLICHOYHBIX CPEJICTB).

K camocrositenbHOl pabore (BHEAYAWTOPHOW) MOXKET OBITh OTHECEHO OQOpMIICHUE
MPAKTUYECKHX 3aJIaHUH U MPOEKTOB COTJIACHO COOTBETCTBYIOIIMM METOAMYECKUM PEKOMEHIAIHIM,

paszpaboTtaHHbIM Kadeapoii oomei u kocmudeckon pusuku UTI'Y.

Ne Tema Bun 3ananue Pexomennyemas NnJaK
Heql. CaMOCTOSITENILHOM auTepaTtypa
paboThl
1. CoJHIie Kak OtBert Ha Bompockl | OTBETUTH HA 5
3B€3/1a ’ BOIIPOCOB [1.2] HJIK s
2. | Cmpoenue u Coop Haiitu
mopgonozus OKCIIEPUMEHTAIBH | HAOJIIOIaTeIIbH
COIHEYHOU BIX JAHHBIX JUIS ble JaHHbBIC
ammocgepul BBITIOJIHCHUS COOTBETCTBYIO
PaKTHYECKOTO IIHEe TPEM [1,2,3] UK k11
3a/IaHus YPOBHSM
COJIHEYHOM

aTMocdepsl B
0ase ITaHHBIX

3. | Cmpyxmypa [MTouck mMeTo10B [Mposectu
MASHUMHO20 pelIeHus 3a/1a4H, aHaJIH3
MOCTABJICHHOW B BO3MOXKHBIX
o OCTaBJICHHO 03MO
IPOEKTE, METOJIOB
KIN.
2eoagepexm odopmiieHre perieHne
paboThI 3a7a4d Ha
OCHOBaHUH
JIEKIMOHHOTO [1-4] HJIK k11
Marepua u
HaBBIKOB
MOJTYYCHHBIX B
xoze
BBITTOJTHECHUSI
MIPAaKTUYECKOU
paboThl
4. IIpoBectn
aHaJM3
BO3MOKHBIX
Cospemennvie [Touck meTom0B
METOJIOB
pelICHus 3a/1a4H,
npobaemvl u . peleHue
MIOCTABJICHHOW B
3aJauu Ha [1,-4] HJIK nxa11
Memoobl MIPOEKTE,
OCHOBaHUH
odopmieHue
@usuxu Coanya JICKIIMOHHOTO
paboThl
Marepua u
HaBBIKOB

MOJIYYCHHBIX B
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xoJe
BBITIOJTHEHUS
MIPAaKTUYECKOU
paboThl

5. BCE TEMbI IloaroroBska k
AK3aMEHY

IToBTOpUTH
BCE Pa3/CIbI

Kypca

OcHoBHas
nuteparypa: 1 - 3

HJIK nkaa

6. Bce TemMbl Tekyiue KOHCYIbTalluU

HJIK nkaa

4.4, MeToauuecKkue YKa3aHud 110 OpraHmsanuu CaMOCTOSITEIbHOM paﬁoTbl CTYACHTOB

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

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 COTJIACOBAHHE €€ C IPETI0IaBaTelIEM.

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

KypcoBbie paboThl HE TUIAHUPYIOTCS.
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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. Opyntusneie npoueccel Ha Connue [Tekcr]: M. : @usmataut, 2007 . — 216 c.
— (DynnamenTanpHas 1 npukiaaHas ¢pusuka) . - ISBN 978-5-922100-93-9 (4 sk3)
Temnmunkas, Panca benmmonoBna. ComnHeuHas atmochepa [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. - MUpkyrck : U3n-so UI'Y,
2013. - 128 ¢. : mi. ; 20 cm. - (ConHeuHo-3emHast Gusuka). - bubmuorp.: ¢. 128. - ISBN 978-5-
9624-0878-1. — (2 7x3.).

AnteianeB A.T. Beenenne B Panmmoacrponomuto Conuna [Tekcr]:moHorpadus / AnTeiHIEB
A.T., Kamanosa JI.K.; pen.:B.M. boroza, A.b. Ctpymunckuii;CAO PAH, UK 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 ; peit.: 0. H.I'negun, M. A. Jlupmui; 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.
Cotnukoga. - Upkyrck: U3n-so UT'Y, 2007. — 248 c. - Pexxum pocryna: Y3 "bubmaumorex". -
Heorpanuu. noctym. - ISBN: 978-5-9624-0246-8
Cotnukoga, P. T. Beenenne B pusuky connna [Teker] : yue6. nocobue : B 2 4./ P. T. CoTHHKOBa,
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 Conuua [Tekct] : yueb. mocobue: B 2 u. / P. T. CotHukoBa [u ap.] ; per.:
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 renavoreodusuxa : B 2 T. / pea.: JI. M. 3enensiit, 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.).



12
0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX Pa3pabomox

1. B cucreme o6paszoBarensHoro moprama MI'Y  (http://educa.isu.ru/) pasmereHs
METOMYECKUE MATEPHAIIb U 3a[aHusI TI0 TAHHOMY KYpCY

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

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

BEpCUI Hay4HBIX )KYPHAJIOB 110 TEMAaTUKE Kypca

. NudopMmaronHas cucremMa J0CTyIla K POCCHIHCKUM (PU3HUECKUM JKypHATaM |
063opam BUHUTU (http://www.viniti.ru)
. B cucTeMe obpasoBareapHoro nmopraisa UI'Y (http://educa.isu.ru/) pasmerensr

MeTOANYECKuEe MaTepHaiibl U 3a1anusd 1o aucuurumiae b1.B.JIB.4.1 «Du3uka
Counniay;

. 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 KOMIBIOTEPHOMN CETU B 00pa30BaTENbHBIIN IPOLIECC TO3BOISIET 00ECIEUNTh 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

BUpTYaNbHOU conHeuHol oocepBaTopuu (http://sdac.virtualsolar.org/) ckauuBarorcst paiiinbl JaHHBIX
JUIS  BBIMOJHEHUS 3ajaHuii npakTukyma ¢ nomonipio 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), nHoyroyk Lenovo B590. Kpome Toro, Ha akynbTeTe 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
[POrpaMMHBIC 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 M JIeKTPOHHbIE CPeACTBA:
Ha nexuusx mMoryr MCnosib30BaTbCs MYJIbTUMEIUUHBIE CPEACTBA: IMEPEHOCHOM MPOEKTOP

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

Vl1l. O6pa3oBaTesibHbIE TEXHOJIOTHH

Wzyuenne kypca «®Puszuka CosHua» uAET ¢ 00s3aTeNbHBIM BBIIOJHEHHEM Y4eOHOro
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 € 3aJJauaMy U3MEPEHMSI MarHUTHBIX noJied Ha ColHIle, JaBHO U
ycnenrHo pemraembix Ha Teneckone CTOII Casuckoit o6cepBatopun UC3d. B noc. JlucTesHka, Ha
baiikane, 3HakomsaTcsa ¢ bonpmmm coimHeuHbIM BakyyMHbIM TeneckornoMm (BCBT), ontuueckumu
cxemaMu Tejeckomna u cnekrporpada. B moc. bagapsl UMeOT BO3MOKHOCTh M3YUUTh COJHEYHBIN
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) M Ipyrux HMHCTPYMEHTOB, JAHHBIE KOTOPBIX
npencrasieHsl B ComHeunoit BupTyansHoii obcepBaTopuu, a Takxke naHHble HaOmonenuin CCPT.
IIpakTHdeckue 3a1aHus 3TOTO HANIPABJIEHUS COCTOAT U3 CIEAYIOUINX 3aJaHHUI: OCBOCHHE ITPOrPaMM
MPOCMOTpa U 00pabOTKH M300paXKEHUS, OTOXKACCTBICHIE HAOII0IaEMbIX OCOOEHHOCTEN aKTUBHBIX
oOnacTel: COJIHEYHBIX  BCHBIIEK, HPOTyOepaHIeB, KOPOHAJIBHBIX  JIBIp;  CpaBHEHHE
panuonszobpaxenuit ConHua ¢ uM300pakeHUAMU B OeJoM cBeTe, JTUHUM 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 COBOKYIHOCTH HArJISIIHO PACKPbIBAIM XapaKTEpHbIE YepThl

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.
Tembl IPOEKTOB OCHOBaHbI Ha METOJAaX IMPOBEACHHsS HCCICIOBAHUIl, aKTHBHO NPHMEHSCMbIC B
obnactu ¢usuku CoyHIa, HO TPH ITOM 00BEM BBIIOIHIEMON pabOThl MEHBILE, YeM B KypCOBOIi
paboTe U OCHOBaH Ha JISKIIMOHHOM Matepuaiie. CTyJeHT MHIUBHIYAIbHO 3aHUMAETCS TIOCTaHOBKOM
3agaun, cOOpoM MarepuaioB M 0000meHneM uH(opManyuu. BrinojgHeHHWE NpPOEKTa MO3BOJISAET
OZIHOBPEMEHHO 3aKPEIHTh HABBIKH, IMOJYYCHHBIC B XOJE BBIIOJHCHUS MPAKTHYECKOW PadOThI U
HPOBEPUTH CTEIEHb YCBOCHUE JICKIIMOHHOTO MaTepHaa.

[To comepkaHMIO W 3aa4yaM TMPAKTUYCCKUE 3aaHHUS W MPOSKT COOTBETCTBYIOT HAy4YHO-
OKCIICPUMCHTAJIbHBIM HCCJIICAOBAHUAM, KOTOPBIC MMPOBOAATCA Ha OCHOBC KOHKPCTHBIX (1)I/I3I/I‘-IGCKI/IX
METOJIMK M M03TOMY IO03BOJISIOT MOJYYHTh JAOCTOBEPHYIO HMH(OpMAIHI0 00 H3ydaeMOM OOBEKTE,
SIBJICHUH, (PU3NUECKUX YCIIOBUSX, BBISIBUTDH CBSI3M M B3aUMOJICUCTBHUS MEXAY HUMH. [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. OueHOYHBIEC CPEACTBA IS BXOJHOTO KOHTPOJIS

Jis u3ydeHus JaHHOTO Kypca CTYIEHT JOJDKEH 3HATh OCHOBBI (DPM3UKK M MH(POPMATHKH,
YMETB I10JIb30BATHCS CTaHIAPTHBIMU IIOMCKOBBIMU cepBHCaMU ceTu MHTepHeT. BXOIHON KOHTPOIIb
3HaHUH HE MPOBOJUTCS.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS
CryaenTam npenanaraetcsi BIIOJHUTD CIAEAYIOIIEe MpakTHueckoe 3aaanue «CTpoeHue

COJIHEUHOM aTtMocdepsl». KaxiomMy cTyieHTy AaeTcss MHIUBUAyalbHAasl JaTa U BpeMs
Ha0JII0/IEHUH, KOTOPbIE OH J0JKEH UCIOIb30BaTh NP BHIMOJIHEHUN JaHHON paboThI.
CryneHTtaM npejiaraeTcs BBIIOJIHUTD IPOEKTHI 110 CIEAYIOIUM TeMaM:
- MarHuTHbIE n0J1s1 U CoJIHEYHAsI aKTUBHOCTB;
- COJIHEYHBIC BCIIBILIKY,
- pOJIb MAarHUTHOTO MOJISI B JOPMUPOBAHUU CTPYKTYPHI Pa3IMUHBIX CIOEBR
atMocdepsl Ha CoJHIIE;
- WU3y4YEHHUE IMHAMUKHU Pa3BUTHUS COJHEYHOM BCIBILIKU B PA3JIMYHBIX JJIMHAX BOJIH
JJIEKTPOMATrHUTHOT'O CIIEKTPA.
Huzke KpaTKo NpUBeEAEHO coAepKaHue OTHON M3 MPAKTHYECKHUX padoT
«Cmpoenue conneunoit ammocghepoly

Llenv padomoi: cpasnumenvHoe uzyueHue Mopghorocuueckux 0cobenHocmert pasiuyHblx
Cl10€8 CONHEeYHOL ammocgepbi.

Ammoceepoii Connya Hazwvieaiom HenocpeoCmeeHHo Hab.Ivoaemvle 6HeuHUe
cnou Connya, pacnonodicenHule 8viule KOH8eKMUsHoU 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)

Hzyuenue  ocobennocmeu  usnyyenus  Conmya 8 — pAasHbiX — OUANA3OHAX
INeKMPOMASHUMHO20 CHEKMPA.

CpasHumenvHoe uzyuenue pacnpedeienusi unmencugHocmu no oucky Connya u 014
Ppaznuunblx 06vekmos Ha homocgepe, 8 HudICHell, cpedHell U 6epXHell Xxpomocpepe u
KOpOHe.

Cpasnenue cmpykmypa akmuenou obnacmu Ha pazuulx yposusax Conaneunol
ammocgepul

[IpuMepHBIii CIIMCOK BOMPOCOB I TEKYIIETr0 KOHTPOJIS 3HAHUI

1.

OcHoBuble napametpsl ConHIa (ero macca, pa3mepsl, paccrosinue oT ConHia 10 3emiiu,
XUMHYECKHI COCTaB, TEMIIEpaTypa U METOIbI UX onpeaescHus). CoaHeuHas MOCTOSTHHAS.
HcTtounuku sHeprun ConHua.

OcHOBHBIC YpaBHEHUsI, ONTUCHIBAIOIINE BHyTpeHHee cTpoeHue ConHua. PactipeneneHue
IUTOTHOCTH, JIaBJICHUS, TEMIIEPATYPhI M IOTOKA SHEPTUU BO BHYTPeHHHX ciIosix ColHIa.
[TapkepoBckast MOJIEIb PACHIMPSIONICHCS KOPOHBL. Penienue ypaBHeHust bepHyiuu Ha
MaJTbIX 1 OonbpImx paccrossausix oT ConHia. [ToBenenue pemeHus ypaBHeHUs bepHymm
BOJIM3U KpUTHYECKOH TOukH. COJIHEUHBIN BETEP; IKCIIEPUMEHTAILHBIC TIOATBEPIKICHHS
CYIIECTBOBAHHS COTHEYHOTO BETPA.

Crpoenue atmochepsl Comnnila; porocdepa, odpaiaroniuii cinoii, xpomochepa, KOpoHa.
Crtpoenue hotochepsl; TpaHyIIbL.

Yucna Bonbha. MarHuTHbIe MOJIsI COJTHEUHBIX msiTeH. COTHEYHAast aKTUBHOCTh H €€
UUKIMYHOCTh. lnarpamma MayHiepa, 3akoH Xeitna.

OcHoBHbIe THITBI paguon3ityueHust COJHIIA U X (PHU3HUecKass HHTEPIIPETaIus.

8.1.3. OneHouHble CpeACcTBa IS MPOMEKYTOYHON aTTecTalluu

MaTepI/IaJ'ILI I TIPOBEACHU A TCKYLICTO U IIPOMEIKYTOUYHOT'O KOHTPOJIA 3HAaHUM CTYACHTOB!

N KomnereHmuu,
o
\ BI/I,Z[ KOHTPOJIA KOHTpOJ’IpreMBIe TCMBbI (pa3z[em,1) KOMIIOHCHTBI KOTOPBIX
II\IT
KOHTPOJIMPYIOTCA
1. Omnpoc CoHIIe KaK 3Be3/1a IK-1
Crtpoenue u Mop(oorus COTHEUHON IK-1
2. Omnpoc aTMocdepsl. BHyTpeHHee cTpoeHue
Comnia
3 Omnpoc, npakTHIecKoe Crtpoenue u Mop(oorus COTHEUHON [K-1
' 3ajaHHe atMochepsl. ConHeuHbIe TISATHA
Onpoc, MPaKTHIECKOe Ctpoenue u Mopdosiorus COMHEMHON IK-1
4. atMocdepsl. BepxHue ciiou comHeuHOM
3aJaHue
aTMocdepsl
Poins marautHOTO nois. IIponeccer [1K-1
S. Ompoc, TPOeKT poll
TepEeHOCca W BBIJICIICHUS] YHEPTUU
Ponp marautHoro nois. CTpykTypa [1K-1
6 Omnpoc, MpoeKT PYKTYP
MarHMTHOTO NOJIsl ¥ reo 3 (PEeKTUBHOCTh
CoBpeMeHHbIE IPOOIEMBI K METOIBI [1K-1
7 Omnpoc, TPOeKT p p A
¢busuku CosHia
IToaroroska k [1K-1
6. Bce paznenst
AK3aMEHY
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IIpuMepHBIii CIMCOK BOIPOCOB K IK3aMEHY

1) Xapaxrepuctuku CoJHIIa, KaK 3B€3/1bl; BpallleHUe, MEPUIUOHAIbHAS — HUPKYJISALHUA.

2) M cTOYHHKN COTHEYHOM SHEPTUU.

3) Buytpennee crpoenne CoHIa U TPOTEKAIOIINE B HEM MPOLIECCHI.

4) XapaxTep koHBekIMM B Heapax ConHua. Heo6xoaumoe 1 10CTaTouHOE YCI0BHE
KOHBEKIIUU.

5) CoOTHOIIEHHE Ta30BbIX XapAKTEPUCTHK.

6) OcHOBBI TeOpUH TYPOYJIEHTHOM KOHBEKIIHH.

7) ['eHeparys akyCTUYECKUX BOJH B TYpOYJIECHTHOU Cpee.

8) dorocdepa: HabMo1aeMoe pacnpezesieHrne dHepruu 1no aucky ConHua.

9) Xpomocdepa: 3aTMEHHBIE 1 BHE3aTMCHHHBIC HAOTIOICHHUS.

10) ConHeyHast KOpOHa: TaHHbIe HaOmoaeHni. Mlonu3amus u Bo30yxIieHne
KOPOHAIbHBIX NOHOB.

11) O6mee marautHOE 110s1e COJTHIIA.

12) Mertonbl onpeaeneHuss MAarHUTHBIX MOJIEH.

13) ®daxenbl: JIy4HCcTOe pAaBHOBECUE U MEXaHU3MbI HarpeBa.

14) IIaTHA; CTPyKTYypa MAarHUTHOIO IOJIS.

15) XpomochepHbIC BCIIBIIIKH.

16) CriekTpocKOonUsl BCIBIIEK U OIpe/ieeHne (PU3MUECKUX YCIOBUN B HUX.

17) PenrtrenoBckoe nznyuenue ConHua.

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

19) AKTHBHBIEC 00JTaCTH B KOPOHE.

20) Baxxueiimue ctatucTuyeckrue 3aKOHOMEPHOCTH U CBOMCTBA IIUKJIIA COTHEYHOM
AKTUBHOCTH.

21) CoBpemennbie pobaemsl puzuku ConHia.

PaspaboTunkmn:

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

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

ITporpamma paccMoTpeHa Ha 3aceaHnu kadeapsl oomiel u kocmudeckoit puszuku UT'Y
« 14 » _wmapra 2022 .

ITpotokon Ne _8 , 3aB. kadempoii @- B.JI. IManepHbii

Hacrosimas mnporpamMma He MOkeT OBbITbH BOCHPOM3BeJeHA HHM B Kakoii ¢opme 0e3
NpeABapPUTEIbHOI0 NMCHMEHHOI0 paspeleHns kKadeapbi-pa3padoTynka NporpaMmsl.



