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CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CtpaHnua 2 13 9.
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Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (Npodeccop) BanakuH A.B. (Kadenpa teopuu
OTHOCUTENbHOCTY 1 rpasuTaunm, OToeneHne dmsnkm), Alexander.Balakin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

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

MK-1 BnageHne Metogamm acTpOHOMUMYECKOro, oM3nYeckoro 1 MmaTteMaTtmyeckoro
nccnenoBaHus Npy aHannse rnobanbHbix NPO6eM Ha OCHOBE rMy6OKMX 3HAHWIA
hyHOAMEHTANbHbIX (HN3MKO-MATEMATUYECKUX UCLANANH

MK-5 CNOCOBHOCTb BECTU MEXANCLUMNMHAPHBIE NCCNEA0BAHUS HA CTbIKE aCTPOHOMUN C
ChV3UKOW U MAaTEMATUKON U APYrMW €CTECTBEHHBIMW HayKaMmu

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

OCHOBHbIE MONOXEHUS TEOpUX AncbdepeHLmanbHbIX ypaBHEHU

JonxeH ymeTb:

YMeTb UCMONb30BaTh NOHATUS U METOObI AUCLIMMAMHBI NPU pelleHnn 3a0a4, BOSHUKAWMX B TEOPETUYECKON 1
mMateMaTuyeckom gomauke.

JonxeH snagertb:

METOLaMM pelleHnsi COOTBETCTBYIOWMX 3aay U YNPaXXHEHW; BNafeTb METOAAMW UHTEMPUPOBAHNS Kak
06bIKHOBEHHbIX AUEPEHUMANBHBIX YPABHEHNA U OMPIEPEHLIMANBHBIX YPABHEHWI B YACTHbIX MPOU3BOAHbBIX, TaK U1
CUCTEM TakuxX ypaBHEHWIA;

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

NCnonb30BaTtb METOAbl TEOPUM AndpdpepeHLmnanbHblX ypaBHEHWIA 1 BAPUALIMOHHOIO NCUYNCIEHNS NMPKW pelleHnn 3anady,
BO3HUKAIOLWMX B TEOPETUYECKON 1 MaTeMaTU4yeckom omamke.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtoYeHa B pasgen "B1.6.10 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpaszosatenbHoi nporpammel 03.05.01 "AcTpoHomus (AcTpodomnanka 1 KocMonorus)" n oTHocuTcst K 6a3oBoii
(0bwenpodeccuoHanbHoM) YacTu.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 72 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTM4eckne 3aHsTus - 36 4aca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 18 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 54 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMINHDI: 3K3aMeH B 3 CEMECTpE.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dndgpepeHunanbHbie
1.|ypaBHeHus 1-ro nopsinka ¢ ogHon 3 10 10 0 3
Hen3BecTHOW PYHKLNEN.
2.[Tema 2. YpaBHeHUs n-ro nopsgka. 3 8 6 0 4
Tema 3. Cnctemsbl
8. OndodgoepeHLmanbHbIX YpaBHEHUN. 3 6 10 0 4
4.2 Cp J&ﬁﬁq@'ﬁ%ﬂﬁh}m%onym) 3 6 4 0 4
Tema 1 -1-1=e-ﬁepﬁl.ﬁi(a € u,u,HG'l;'l HensBecTHoO wyrll\u,ncﬂl.
|z ABHEHWS C YACTHBIMU N
,D,I/Iq.epT dﬂé‘éaﬂ | Wbﬁﬁ@pﬂﬂ ka coaHON HBmaspCTHOMN ByHKLUMER. DoptynpoBka 1 [oKaBaTenbCTRO
TeO I \’E) ID D nwrl VT 141nl trerrs—Per ""'D‘Iﬁ MHTFEeFPiPyemMht TGy oaBHeH-F FOPAHRKa
yLLI,ULl ubdAd o \VAR=lviglplV Uany] 'J.;LLIUFIVI?‘I. \\ P igluj=]g} vVIirTTCoT |JVI'JyUIV] o TvinTor ypaDnU ViV T 1TU IIU'JTI,LI.I\G.
HMHIT“JW\Q,y@aBHeHm OpnHopoaHble ypaBHens neps@ro gepsaka. YpssHeHns), He pagpelleHHple OTHOCHIZENbHO
npoY3goaHO

Tema 2. YpaBHeHUs n-ro nopsaka.

YpaBHeHus n-ro nopsaka. YpasHeHus, gonyckawwme NoHnXeHus nopsiaka. JinHeiHble ypaBHeHUs n-ro nopsaka.
ObLuee pellieHVe NMHERHOrO OLHOPOLHOMO YpaBHEHUS. JIMHEHbIE HEOIHOPOAHbIE YPaBHEHMS N-ro nopsigka. Obuee
peleHne NMHENHOro HeOAHOPOAHOr0 ypaBHeHMs. JIMHeHble 0AHOPOAHbIE YPABHEHWS C MOCTOSHHbLIMA
KoadpprumeHTamm n ux peweHmne. JIMHenHble HEOLHOPOAHbIE YPABHEHNS C MOCTOSIHHBIMU KO3hdomumneHTamm un
HaxoX[EHNe 0aHHOro PeLeHNs Ans pas3nnyHbIX BUOOB cBOBOAHOMO uneHa. MeTton Bapuaumm npon3BofbHbIX
NOCTOSAHHbIX.

Tema 3. Cuctembl pudppepeHLmanbHbIX YypaBHEeHUN.

Cunctembl gudbdpepeHumanbHbiX ypaBHeHuil. HopmanbHas cuctema. Teopema cylecTtBoBaHMS U €QUHCTBEHHOCTH
peweHns. CucteMbl MMHENHbIX ypaBHeHW. CUCTEMbI OLHOPOLHbBIX YpaBHEHWA. TeopeMbl 0 peleHnn. BpoHckumaH
peweHuns. dyHaameHTanbHas matpuua. Obuee pelweHue u pelweHne 3anaqu Kown B MatpuyHoii coopme. Cructema
HeOLHOPOAHbIX ypaBHeHuin. Obliee pelweHune 1 pelleHne 3aaayv Kown B matpuyHoi goopme. HaxoxaeHve
VHTErpupyeMblix KOMBUHaLUWIA ANnst CUCTEMbI U NEPBbIE MHTErpanbl. PelleHne CUCcTeMbl ypaBHEHUIA, 3aJaHHbIX B
CUMMETPUYHO doopme. VIHTerpuposaHue cuctembl andpdepeHumnanbHbiX ypasHEHWUA NyTEM CBEAEHNS K OOHOMY
ypaBHeHUto 6onee BLICOKOro nopsaka. CUCTEMbl NMHERHBIX YPaBHEHWI C MOCTOSHHBIMU KO3(hdULIMEHTAMN.
Xapaktepuctuyeckoe ypaBHeHne ong 04HOPOAHOW CUCTEMbI U XapakTepucTnyieckue yncna. PeweHne ooHopoaHown
cuctembl. PeweHne HeogHopoaHOM cuctembl, MeTon BapraLmmn Npov3BObHbIX MOCTOSAHHBIX. [TOHATUE O KpaeBbIX
3apadax. 3agada lWrtypma-Iinysmnng. dyHkums MpuHa. MeTon noctpoeHus goyHkumm I'puHa. duramnyeckas
WHTepnpeTauuns yHKUmmn MpuHa.

Tema 4. dnemeHTbl TEOPUN YCTONYNBOCTU.

OneMeHTbl Teopun ycTon4neocTn. OCHOBHbIE ONPEeLeNneHns 1 NOHATMS TeEOPUN YCTONHYNBOCTU. TprBMANbHOE peLleHne 1
€ro ycTon4meocTb no JlanyHosy. MpocTenwmne Tvnbl TOYEK NOKOS AN5 OAHOPOLHON CUCTEMbI ABYX YPaBHEHUIA C ABYMS
HEeN3BECTHBIMMW 1 UX yCTONYMBOCTL. OB MCCnenoBaHNM HA YCTOMYMBOCTb NO NePBOMY NpubnuxeHuto. MeTtoq doyHKLMK
NanyHoea. OcHoBHbIE TeopeMbl JlanyHoBa.

Tewma 5. YPaBHeHVIﬂ C YaCTHbIMM NPON3BOAHbIMU NMepBOro nopsanka.

YpaBHeHI/IFI C 4aCTHbIMKX NPON3BOOHBIMK MEepBOro nopsnka. JInHenHbIe YpaBHEHNSA B 4HaCTHbIX MPOnN3BOAHbIX NepBOro
nopsnka. ypaBHEHUSA XapakTepUCTuK. BEKTOPHbIE MOJA. BeKTOprIe NINHNW. BeKTOprIe NOBEPXHOCTWN. Obuee pelweHne
1 3apava Kowwn gns nnHemnHoro YpaBHEHUA; obulee pelweHne n peweHne Kowwn ons KkBasannmHemHoro YpaBHEHUA.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aKLLLUXCS MO
AucUUIIMHe (MOAayYIHo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

P. A. Janwes, A. 0. DaHbwuH dudbdepeHumanbHble ypaBHeHus (KoHcnekT nekumi) -
http://www.ksu.ru/f6/k6/bin_files/lections!6.pdf
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P. K. Myxapnsimos, T. H. MaHkpatbeBa O6bIKHOBEHHbIE AMdDEepeHLMaNnbHbIE YPABHEHMS BbICLIMX NOPSOKOB -
http://www.ksu.ru/f6/k6/bin_files/diff2muharl!9.pdf

P. K. Myxapnsimos, T. H. NMaHkpaTbesa ObblKHOBEHHbIE AMPGEPEHLMANBHBIE YPABHEHWUS MEPBOrO Nopsiaka -
http://www.ksu.ru/f6/k6/bin_files/diff1muharl!8.pdf

Cant kadpepbl TEOPUN OTHOCUTENBHOCTM 1 rpaBuTauun K®Y - http://toig-kazan.narod.ru/education.htm
Cant kadbenpbl TeOpUN OTHOCUTENLHOCTY U rpasuTaunm KPY - http://old.kpfu.ru/f6/ké/index.php

9. MeTognueckue ykasaHusi oisi 06yyaloLLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaumm

nekumu HeobxonumbiM TpebOBaHMEM AN OCBOEHWS AUCLMIIIVHBI SBASIETCS MOCEWEHNIA NEKLMIA.

B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCMNEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropuu, hopMynMpoBKkx. B cnyyae BO3HNKHOBEHWSI BOMPOCOB 00pallatbCs 38 KOHCYNbTALMSAMM
K npenogasatento. B xoe n3yyeHus UCUMNAnHbl Mano orpaHnYMBaTbCs NEKUMSAMU, PEKOMEHOYETCS
N3Y4NTb OCHOBHYIO NIUTEPATYPY, O3HAKOMUTLCS C LOMOMHUTENBHOW NUTEPATYPOIA.

npakTn4yeckmne ["naBHOE Ha3HayeHne npakTnyeckmnx 3aHsTUIA - Bonee TecHoe oblieHne npenonasartens co

3aHATNA CTyAeHTaMn Ha TEMbI Ol'lpeﬂ,eﬂéHHble npenogasaresieM 3apaHee. I'Ipvl noaroToeke Tpe6yeT09|
MonbITaTbCA BLINOMHUTL BCE AOMallHMEe 3a0aHns U nonbiTatbes Hanbonee YETKO ccpopmynmposaTtb
HEeMNnoHATHbIE N I'Ip06}'|eMHbIe aTanbl BO3HUKLWME Npn 3TOM. HeI'IOCpe,D,CTBeHHO Ha 3aHATUN HY>XHO
O6C)/,D,I/|Tb BO3HUMKLIKNE BOMNPOCHI C NpenogaBaTtenemMm.

camocTosi- | [Mocne kaxmon nekuun CTyoeHTy cneayet BHUMATENbHO NpounTaTth U pasobpartb KOHCMEKT. [MoHsATb
TenbHas BCE MATEMATUYECKME BbIKNALKU U NeXallne B UX OCHOBE (PU3NYECKUE MOMOXEHUS 1 OONYLEHWS;
pabota BOCMPOW3BECTU BCE BbIKNALKN CAMOCTOATENBHO, HE MO B KOHCMEKT. BeinonHMTL unu gogenatb
BbIKNa KW, KOTOPblE NIEKTOP Npeanucan caenatb CaMOCTOSTENBHO (ECNM TAKOBbLIE NMEKOTCS).
Ecnwn nextop npennucan pasobpatb YacTb MaTepuana 6onee nogpobHO camMoCTOATENBHO MO
LOCTYMHBIM NMMCbMEHHBIM U 3NIEKTPOHHBIM MCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
chenatb. [py BO3HNKHOBEHWMW KaKMX-NMBO TPyLHOCTEN C NOHMMAHMEM MaTeprana PeKoMeHayeTcs
MOMPOCUTb MOMOLLM Y CBOVX OLHOIPYMMHUKOB MU COKYPCHMKOB. Takxe MOXHO obpatutbes 3a
MOMOLLBIO K NEKTOPY.
CamocTosiTenbHOE U3yyeHne Yactu matepuna. Ecnv yacTb yyebHoro matepmana oTeeeHa Ha
CaMOCTOSITENBHOE U3YYEHUE, TO HEOBXOAMMO NMPUCTYNUTb K 9TOMY HE3aMELMTENBHO NOCNE yKasaHus
npenofaeaTtens 1 OCBOUTb MaTepwan B OTBEAEHHbIE UM CpokUM. MaTepuman cnefyeT nay4mTb no
LOCTYMHBIM NMMCbMEHHBIM 1 3NEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBWMT NpenofasaTeb.

9K3aMeH Y kaxpgoro CTyAeHTa Ha pyKax OOJIXXeH ObITb NMOMHbIA CNMCOK BOMPOCOB N4 3K3aMeHa. X MOXHO
TwaTtenbHO N3Y4NUTb U pa36I/ITb Ha HECKOJIbKO rpynn no ypoBHIO BaWnNX 3HaHWin. HeobxoouMo umeTb
KOHCMEKTbI BCEX NEKUMIA W NpPakTn4ecKkmnx 3aHATNiA. Ha ak3aMeHe 6yﬂ,yT npennoxeHbl 3a0a4vn
aHalornyHble pa36|/|paeMb|M Ha NPaKTU4YEeCKNX 3aHATUAX.

He ctout nsberartb nocelleHms KOHCYNbTaUun - Ha HE MOXHO YTO4YHUTDL Yy NpenogaBartend Bce, 4to
OCTaJIOCb HEMOHATHbIM.

10. MepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3yeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moaynko), BKIOYas nepedyeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaNMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPY OCYLLECTBNEHNN 0Opa30BaTeNbLHOro NpoLecca no
LMCLMMIMHE (MOSYNIO), BKNIOYAs NEePEeYEHb NPOrPamMMHOro 06ecneyeHns 1 UHGPOPMALMOHHBIX CIPABOYHBLIX CUCTEM,
npencTasneH B MpunoxeHunn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYeCcKon 6a3bl, HEO6XOAUMOW ANs OCYLLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHuyeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMOHEHTbI:

MomelleHns ons caMoCTOSATENbHOM paboTbl 0BYYaOWMUXCS, YKOMMNEKTOBAHHbIE CMELNANN3NpoBaHHOR Me6Genblo (CTOMbI 1
CTYNbs!) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBaTenem, ykOMNIeKTOBaHHbIE CNeLManM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTumMeouiiHas ayautopus.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®FOC BO 1 yuebHbiM nnaHom no cneumanbHoctu: 03.05.01
"AcTpoHomMMsa" 1 cneumanusaummn "Actpodmamnka n kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.10 AncbchepeHumarnbHble ypaBHEHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

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

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Xykoga, I'. C. dndpchepeHunanbHble ypaBHeHus : y4ebHuk / I.C. Xykosa. - Mocksa : UHOPA-M, 2020. - 504 c. -
(Bbicwee obpaszosaHue: bakanaspuar). - DOI 10.12737/1072180. - ISBN 978-5-16-015970-6. - TeKCT : 91€KTPOHHBIA. -
URL: https://znanium.com/catalog/product/1072180 (gaTta obpaieHus: 21.04.2020). - Pexum pocTyna: no noanmcke.

2. ApHonbg, B. . O6bikHOBEHHbIE AndddpepeHLmnanbHble ypaBHeHus : yuebHuk / B. N. ApHonba. - Mockea : MUHMO,
2012. - 341 c. - ISBN 978-5-4439-2007-8. - TeKCT : 9NeKTPOHHbI // JlaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/56392 (nata obpaweHus: 21.04.2020). - Pexxum goctyna: Ans aBTopus. noib3oBaTtenei.

3. Tyranbaes, A. A. lndpdbepeHumnanbHble ypaBHeHUs : yuebHoe nocobue / A. A. TyraHbaes. - 2-e n3f., CTepeoTun. -
Mocksa : ®JIMIHTA, 2011. - 31 c. - ISBN 978-5-9765-1309-9. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/454637 (nata obpaiweHusi: 21.04.2020). - Pexxum pnocTtyna: no noanucke.

4. MaHTeneesa, A. B. ObbikHOBEHHbIE AU depeHLanbHble ypaBHeHWs. MNpakTuydecknii kype : ydebHoe nocobue / A. B.
MaHTtenees, A. C. fknmosa, K. A. PuibakoB. - Mocksa : 2020. - 384 c. - (Hoeas yHuBepcuteTckas 6ubnunoteka). - ISBN
978-5-98704-465-0. - TekcT : anekTpoHHbliA. - URL: https://znanium.com/catalog/product/1213064 (nata obpalieHus:
21.04.2020). - Pexum poctyna: no noanucke. (oata obpauwerusi: 21.04.2020). - Pexum foctyna: no noanucke.

JononHutenbHas nuteparypa:

1. TpeHoruH, B. A. ObbIKHOBEHHbIE AnddchepeHLManbHble ypaBHeHUs : y4ebHuk / B. A. TpeHoruH. - Mockea :
DOUBMATIINT, 2009. - 312 c. - ISBN 978-5-9221-1063-1. - TEKCT : 3NeKTPOHHbIN // JlaHb : aneKTPpOHHO-6MbNnoTeYHas
cuctema. - URL: https://e.lanbook.com/book/2341 (pata obpaiieHus: 21.04.2020). - Pexum pocTyna: ofis aBTopus.
nonb3osarenen.

2. Oemnposuy, B. M. OngpdpepeHumansHbie ypaBHeHUs : ydebHoe nocobue / b. M. Oemuposuy, B. IN. MogeHos. - 4-e
n3ga., ctep. - CaHkTt-MNeTtepbypr : NaHb, 2019. - 280 c. - ISBN 978-5-8114-4099-3. - TeKCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/115196 (nata obpaweHus: 21.04.2020). -
Pexwum goctyna: ons asTopus. nonb3osartenei.

3. Eropos, A. N. Knaccudukauus peweHunin 06bikHOBEHHbIX andpdoepeHLmanbHbIX ypaBHEHMA NEPBOro nopsiaka :
y4yebHoe nocobue / A. L. Eropos. - Mocksa : PUSMAT/INT, 2013. - 108 c. - ISBN 978-5-9221-1489-9. - TekcT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6mbnunoTtedHas cuctema. - URL: https://e.lanbook.com/book/59690 (nata
obpaieHus: 21.04.2020). - Pexum gocTtyna: ons aBTopus. nonb3oBatenei.

4. Metposckuid, W. T. Nexumm no Teopum 06bIKHOBEHHbBIX AUMDdEPEHLMANbHbBIX ypaBHEHWI : y4ebHoe nocobue / U. T
MeTposckuin ; noa penakumen A. I. Mbiwkuca, O. A. OneinHuk. - Mocksa : PUSMATIINT, 2009. - 208 c. - ISBN
978-5-9221-1144-7. - TeKCT : 9NEeKTPOHHBbIA // JlaHb : 3aneKTpoHHO-6nbnmnoteyHas cuctema. - URL:
https://e.lanbook.com/book/59554 (nata obpaweHuns: 21.04.2020). - Pexwum goctyna: ons aBTopya. Nofb3oBaTenem.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.10 AncbchepeHumarnbHble ypaBHEHNS

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

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

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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