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Mporpamma gucumnnunHbl "Teoprsa doyHKUMIA KOMNnekcHoro nepemeHHoro”; 03.05.01 "ActpoHomnsa".

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
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Mporpamma gucumnnunHbl "Teoprsa doyHKUMIA KOMNnekcHoro nepemeHHoro”; 03.05.01 "ActpoHomnsa".

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

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbIE MOHATUSA TEOPUN PYHKLMW KOMMNEKCHOrO NepeMeHHOro, Takme Kak: KOMniekcHble Yncna, qoyHKunm
KOMMNIEKCHOr0 NepeMeHHoro, aHanutmnyeckme oyHKUMKW, paabl aHannmTnyeckux (byHKu,I/IVI, Bbl4eThl, I'Ip906p8.SOBaHI/Ie
Nannaca w onepaunoHHOe ncHucneHue,

JonxeH ymeTb:

paboTatb C OYHKLUMSMM KOMMIEKCHOMO NMEPEMEHHOIO, YMETb ANGPEPEHLMPOBATL U UHTErPUPOBATL (PYHKLIMY
KOMIIEKCHOr0 NepeMeHHoro;

MCnosb3oBaTtb 3TU MOHATUSA U METOAbI NPW PELeHN 3a4a4, BO3HUKAIOIWNX B TEOPETUYECKON N MaTeMatn4eckon
doun3nke.

JlonxeH BnageTb:

OCHOBHbIMW MOHATUSIMU TEOPUM (PYHKLIMW KOMMNIEKCHOrO NEPEMEHHOIO, TAaKMMU KaK: KOMMIEKCHBIE Ynucna, oyHKLMK
KOMMNEKCHOrO NEePEMEHHOr0, aHaNUTUYECKME CPYHKLUW, padbl aHANMTUYECKUX CPYHKLUMIA, BbIYETHI, NpeobpasoBaHve
Nannaca v onepauvoHHOEe UCHNCNEHWE,

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:

NPUMEHATb METOAbl MHTErPUPOBaHNA U AudpdoepeHLnpoBaHNa OYHKLWM KOMMNIEKCHOro NepemMeHHoro, Metogamu
onepaunoHHOro ncHncneHuns, I'IpI/IéMaMI/I pa60TbI C pdaoaMn aHalIMTU4eCKnx prHKLI,I/II?I, MCMNoJib30BaTb 3TN MOHATUA N
MeTOobl Npn peweHnn 3anay, BO3HMKamWmx B TeOpeTMHeCKOVI M MateMaTtmny4eckom dousuke.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BKAoYeHa B pasgen "B1.6.11 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgIECCUOHASTbHON
obpasoBatenbHoii nporpammel 03.05.01 "AcTpoHomus (AcTpodouanka n KocMonorus)" n oTHocuTcst K 6asoBoii
(obwwenpodeccroHanbHo) YacTu.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma gucumnnunHbl "Teoprsa doyHKUMIA KOMNnekcHoro nepemeHHoro”; 03.05.01 "ActpoHomnsa".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. A. Teopus doyHKLMIA
KOMMMEKCHOrO NEPEMEHHOrO.
1.|KomnnekcHble yncna n 3 4 2 0 8
apudomeTnyeckre onepauun Hag
HUAMMN.
Tema 2. PyHKUMM KOMMNEKCHOMO
2.|nepemeHnHoro. MNMponaeoaHas, 3 3 4 0 6
oudodpepeHuman.
3.|Tema 3. VIHTerpan n ero cesoncTaa. 3 4 2 0 8
Tema 4. CteneHHble psabl. Teopus
4. BbIYETOB. 3 3 4 0 6
Tema 5. b. OnepaunoHHoe
5 ncyncneHue. 3 4 6 0 8
Toro 18 18 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. A. Teopus coyHKLUIA KOMMIEKCHOTO NepeMeHHoro. KomnnekcHble yucna n apudoMmeTuyeckue onepauum
Haj, HUMM.

KoMnnekcHble ynucna un apudmeTnyeckne onepaunv Hag HUMK. KomnnekcHas nnockocTb. TpverHomepr-leCKaﬂ popma
KOMMIEKCHOro yncna. BosseaeHue B Lenyo CTeneHb. M3BneyeHne KOpPHA N - oli cTeneHn. Bo3seneHue B KOMMNEeKCHY
CTeneHb 4Yncna e. J'Iorapmq:)M KOMMeKCHoro yncna. BosseaeHve B KOMMNEeKCHY CTeneHb KOMMJIEKCHOIro yncna.l.
I'Ipe,uen nocnenoBaTenbHOCTU. HeobxoouMblie U OCTATOYHbIE ycnosusa CXoonMMOCTK nocnenoBate/ibHOCTU.
HeOFpaHI/ILIeHHaSI nocnenoBaTtenbHOCTb. [TonHas KOMNNeKCcHas NNOCKOCTb 1 cgoepa Pumana.

Tema 2. PyHKLUM KOMMNIEKCHOrO nepeMeHHoro. NMpoussoaHas, auddepeHumnan.

OnpegneneHune oyHKLMM KOMMAEKCHOrO nepemeHHoro. OgHo3Ha4YHOCTb. OQHONNCTHOCTL. KprBble HA KOMMNEKCHOWA
nnockoct. OLHOCBA3HbIE Y MHOTOCBA3HbIE obnacTu. MNpenen doyHKLMM KOMMANEKCHOro NepeMeHHoro. HenpepbiBHOCTb
PYHKLLM KOMMNEKCHOMO NepeMeHHOro. OCHOBHbIE TEOPEMbI O HEMPEPBIBHBLIX B 3aMKHYTON 061acTu (oyHKLUMSIX.
MpowussogHas, oudbcpepeHuman. Ycnosust Kowu - Pumana. AHanutudeckas (perynsipHas) oyHKLms B ToUKe, B obnacTu.
CB#3b C rapMOHUYeCKNMN CDYHKLMAMM. [TeoMeTpuyeckas nHtepnpetaumns nponssonHon B Todke. KoHgopMHoe
otobpaxeHue. Obwue npuHuunbl. JpobHo-nnHeinHoe oTobpaxeHue. dyHkums Xykosckoro. MpocTeiiwme
aneMeHTapHble goyHKUMU. OBnacTu 0AHOMUCTHOCTY U COOTBETCTBYIOWME 0TOBPaxXeHMs. BETBI U TOUkn pa3BeTBNeHNs
Ona pagvikana, norapudgma.

Tema 3. UHTerpan n ero cBOUCTBA.

WHTerpan u ero ceoiicta. ViHTerpanbHas Teopema Kowu ans oAHOCBSI3HOM 061acT U MHOrOCBSI3HOM 06nacTu.
MepBoobpasHas. Popmyna HototoHa-NenbHuua. MHterpan Tvna Kowwu. CylecTBoBaHve Npovn3BoaHoi ntoboro nopsaka
IS aHaNUTUYecKo cpyHKLMW. Psiabl YicnoBble 1 oyHKUMOHaNbHbIE. PaBHOMepHas cxoaMMOCTb Anst oyHKUMOHANBHOMO
KoMnnekcHoro psiaa. MNpraHak Beleplutpacca paBHOMEPHOM CX0AMMOCTY oYHKLMOHaNbHOro psina. CBoMCTBa CyMMbl
paBHOMEpHO cxoasiuerocs psaa. MNouneHHoe AMEEPEHUMPOBAHNE 1 UHTEMPUPOBAHNE PSILOB.

Tema 4. CteneHHble psabl.Teopus BbIYETOB.

CreneHHble psgbl. Teopema Abens. Kpyr cxogumocTu. Hynu aHannTnieckom qoyHKLUUM 1 € AMHCTBEHHOCTb ONpPeaeneHns
aHanuTnyeckol cpyHkumn. Psig NlopaHa. PasnoxeHve B psig JlopaHa B konbue. M3onmposaHHble 0cobble TOUKN.
Knaccudprkauus n3onnpoBaHHbIX 0CoBbIx To4ek. Teopust BbiHeTOB. OCHOBHbIE TEOPEMBI. MPUNOXEHNS K BbIYUCIEHUIO
WHTErpanos.

Tema 5. 6. OnepaunoHHOE UCUMUCeHne.

OnepaunoHHoe ucyncneHne. OyHkumsi-opuruHan. MisobpaxeHue nnv npeobpasosaHue Jlannaca gyHKUUM-OpUruHana.
OcHoBHas Teopema a5 npeobpasosaHus Nannaca. CeolicTea npeobpasosaHus Jlannaca. Tabnvua nsobpaxeHwii.
OundbdpepeHumpoBaHe opuruHana n nsobpaxenus. IHTerpnposaHue opurmHana u nsobpaxeHus. Teopemsbl
3anasgbiBaHus 1 cMeleHus. CeepTka opurmHanos. dopmyna dioamens. OnepaunoHHbIi MeToL peleHns
andogoepeHLmManbHbIX ypaBHeHui. MpunoxeHnsi onepaumnoHHOro MCHNCIEHNS K pacyeTy aneKTpu4eckmx Lenei.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS 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

Canit kadpepbl TEOPUN OTHOCUTENBHOCTY M rpaBmTaunm -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOoOyN0)

DOH[ OLIEHOYHbIX CPeaCTB Mo AUCUMUNIUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEACTB BK/HOYaET OLEHOUYHbIe
CpencTBa TEKYLEro KOHTPONSA U OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTaLum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3ynbTataM 06y4eHus Mo LUCLUMNINHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKNM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeHeHUs U NpoLeaypbl OLEHMBAaHNS 015 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNtoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (MOaynsi) npeanonaraeT N3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0by4atowmnMcst B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUIE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3aaHUA BbNNOTEYHbI
ooHA, AonmKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydvatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOM nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAMMO 41 OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyein nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)
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Pecypcbl gouanko-matematmyeckoi 6ubnuoteku cata EqWorld ? ?Mup MmateMatmyeckux ypaBHeHuUin? -
http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Pecypcbl gousmko-matemaTmyeckor 6ubnuotekn carita EqWorld ? ?Mup matematniyeckmx ypaBHeHWA? -
http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Cant kadbenpbl TEOPUN OTHOCUTENLHOCTY 1 rpasuTaunn KAOY - http://old.kpfu.ru/f6/ké/index.php

OneKkTpoHHas bubnrmoteka MexaHMKo-MaTeMaTM4eckoro goakynbteta MockoBCKOro rocynapCTBEHHOro YHBepcuTeTa -
http://lib.mexmat.ru/

OnekTpoHHas 6ubnmoTtedHas cuctema "KHuragoHa" - hitp://www.knigafund.ru/

9. MeTogunyeckme ykasaHus oisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckue peKoOMeHpaLmm

nekunn Heobxoanmbim Tpe6OBaHI/|eM 0151 OCBOEHUS ONCUMMNINHBI BNSETCS MOCEIWEHNA NEKLUWIA.

B xoOe neKUuMoHHbIX 3aHSATUIA BECTU KOHCNeKTnposaHne yqeGHoro martepuana. OGpaLLI,aTb BHMMaHmne
Ha KaTteropum, ooOpMynnpoBKN. B cny4yae BO3HMKHOBEHKSA BOMPOCOB 06paLLI,aTbC9I 3a KOHCynbTaunsamm
K npenogaBsartento. B xone n3ydeHnsa ancumnnmHbl Mano orpaHn4ymBatTbCs nekunsamMm, pekoMeHngyetcs
M3y4nNTb OCHOBHYIO NnTepartypy, 03HAKOMUTbCA C [OMONMHNTENBHOW nMTepaTypoM.

npakTuyeckue | MMaBHOE Ha3HAYEHVEe NPAKTUHECKMX 3aHATUI - 6onee TecHoe 0bWeHVe nNpenoaasaTens co

3aHATUSA CTyOoeHTaMu Ha TeMbl onpenenéHHble npenoaasaTtenem 3apaHee. MNpw nogrotoeke TpedyeTcs
MonbITaTbCA BbIMOMHWTL BCE AOMAWHWE 3aAaHus 1 NonbiTaTbes Hanbonee YETKO cpopMynMpoBaThb
HEMOHATHBIE 1 MPOBIEMHbIe 3Tarnbl BO3HUKWNE NPU 3TOM. HENocpeAcTBEHHO HA 3aHATUN HYXXHO
06CyIUTb BO3HUKLWIE BONPOCHI C NPenoaaBaTenem.

CaMOCTOSA- Mocne kaxoon nekumm CTyOeHTy cnefnyeTt BHUMATENIbHO NPO4YnNTaTh U pa306paTb KOHCNeKT. [NoHATb
TenbHas BCE MareMarmyeckume Bblknagku 1 nexatme B UX OCHOBE (PpU3nyeckue nonoXeHns n 4onyleHus,
pa60Ta BOCNpOon3BeCcT BCE BblkNnaaoknm CaMOCTOATENIbHO, HE A0S B KOHCMEKT. BbinonHnTte vnn gogenatb

BblKNnaanku, KOTopble NeKTop npeanncan coenatb CaMOCTOATEIbHO (eCJ'II/I TakoBble I/IMe}OTCFI).

Ecnu NeKTop npennncan pa306paTb 4acCTb Matepuana 6onee I'IO}J,pO6HO CaMOCTOATENbHO NO

OOCTYNHbIM MNCbMEHHbIM UNN ANEKTPOHHBIM NCTOYHUKAM, TO Heob6x0aUMO CBOEBPEMEHHO 3TO

coenatb. |_|pl/l BO3HUKHOBEHUMN KaKNX-nmbo pr,ﬂ,HOCTGVI C NOHMMaHMEM MaTepurana pekoMeHagyeTcs

nonpocuTb NOMOLWKM Yy CBOUX OOHOrpynnHUKOB NN COKYPCHUKOB. Takxe MOXHO O6paTI/ITbCSI 3a

MOMOLbKO K JIEKTOPY.

CamocTosiTenoHoe n3yvyeHne 4actm mMmartepuna. Ecnun vactb yqeéHoro martepunana oteeneHa Ha

CaMOCTOATENIbHOE N3y4eHune, 10 Heobxo0anMo NPUCTYNNTb K 3TOMY HE3aMeoNnnTenbHO Nocne yKka3aHus

npenogaBaresid u OCBONTb MatTepunan B oTBeneHHble UM CPOKW. MaTepman cnenyet ndydntb no

OOCTYNHbIM MNCbMEHHbIM U 3NEKTPOHHbIM MCTOYHNKaM, O KOTOPbIX coobwunt npenonasaresb.

3auet Y Kax[oro CTyoeHTa Ha pykax [onxeH ObiTb NONMHbIA CIMCOK BOMPOCOB Ans 3adeTa. VX MoXHO
TILATEeNbHO N3Y4nTb U Pa3buTb HA HECKOMBKO rPyMM Mo YPOBHIO BAWMUX 3HaHWiA. Heobxoaumo nvetb
KOHCMEKTbI BCEX NEKLUMIA N MPAKTNHECKUX 3aHATWIA. Ha 3a4eTe ByoyT npeanoxXeHsbl 3anaqv
aHanoruyHole pa3bupaembiM HA NPAKTUYECKKX 3aHATUSIX.

He ctonT naberatb noceleHns KOHCyNbTaUWW - HA HE MOXHO YTOYHUTL Y NpenoaasaTens BCe, YTO
OCTaNoCb HEMOHATHbIM.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJNOIMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moaynio), BKOUYas nepedyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moayno)

MatepuranbHo-TexHu4eckoe obecnedeHme obpasoBatenbHOMO Npouecca no AnucumnanHe (Moaynto) BkaoHaeT B cebsi
cnenywuwme KOMNOHEHTbI:

|_|OMeU.I,eHI/I$1 ONsi CaMOCTOSATENbHOMN p3.60TbI o6y'-|a+ou4v|xcsl, YKOMNNEeKTOBaHHbIE CI'IeLI,I/IaJ'II/I3VIpOBaHHOI7I mebenblo (CTOJ‘IbI n

CTYNbS1) N OCHAaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTu "MIHTepHeT" n obecnevyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTeeTcTBUM ¢ TpeboBaHnamMu GIrOC BO 1 y4ebHbIM nnaHom rno cneuunanbHocTu: 03.05.01
"AcTpoHoMMA" 1 cneumanusaummn "Actpodmamnka n Kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.11 Teopus ¢hyHKLUNEI KOMI/IEKCHOIO NEPEMEeHHOro

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. MonoBuHKUH, E. C. Teopwsi qoyHKLMIA KOMIMNEKCHOMO NepeMeHHOro : y4ebHuk / E. C. MNMonoBrHkmH. - Mockea :
NH®PA-M, 2020. - 254 c. - (Boicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-013608-0. - TeKCT : 9NeKTPOHHBbIA. -
URL: https://znanium.com/catalog/product/1125614 (nata obpaieHus: 21.04.2020). - Pexum pocTyna: no noarnmcke.

2. WabyHuH, M. UN. Teopuns doyHKLMIA KOMMNIEKCHOO NepeMeHHoro : y4ebHoe nocobue / M. L. WabyHuH, 0. B. Cunopos.
- 3-e nag., ucnp. u gon. - Mockea : JlabopaTopus 3HaHuit, 2016. - 303 c. - ISBN 978-5-93208-209-6. - TekcrT :
9NEKTPOHHBI // laHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/84089 (aata
obpaieHus: 21.04.2020). - Pexxum goctyna: 4ns aBTopus. rnonb3oBatenei.

3. KoraH, E. A. Teopusi doyHKLIMIA KOMANIEKCHOW NEPEMEHHOI 1 onepaunoHHoe ncdncneHme : yiebHoe nocobue / E.A.
KoraH, I".C. Xykosa. - Mocksa : MIH®PA-M, 2020. - 180 c. - (Beicwee obpasosaHue: bakanaspuar). - ISBN
978-5-16-015816-7. - TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/1058889 (narta obpalleHns:
21.04.2020). - Pexwnm goctyna: no nognmcke.

JdononHutenbHaa nuTeparypa:

1. CBewHukoB, A. . Teopns goyHKUMIA KOMMNNEKCHOM NepemMeHHo : yuebHuk / A. I'. CeewHnkos, A. H. TuxoHoB ; nog
penakuueri B. A. nbuHa. - 6-e n3g. - Mockea : PUSMATIINT, 2010. - 336 c. - ISBN 978-5-9221-0133-2. - TekcT :
SNEKTPOHHBIN // NaHb : anekTpoHHO-6nbnnoteuHas cuctema. - URL: https://e.lanbook.com/book/48167 (mata obpalieHus:
21.04.2020). - Pexum pgoctyna: ons asTopus. nonb3osartenen.

2. MNpwueanos, . 1. BeeaeHne B Teopunio oyHKLMIA KOMNIEKCHOro nepeMeHHoro : y4ebHuk / U. W. Mpueanos. - 15-e uag.,
ctep. - CaHkT-MeTepbypr : NaHb, 2009. - 432 c. - ISBN 978-5-8114-0913-6. - TeKCT : 3N1eKTPOHHbIN // JlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/322 (nata obpaieHus: 21.04.2020). - Pexum
JocTtyna: ons aBTopua. nonb3oBaTtenei.

3. Bonkosbickuii, J1. . C60pHMK 3a0a4 no Teopun coyHKLMIA KOMIMIEKCHOMO NepemMeHHoro : yuebHoe nocobue / J1. U.
Bonkosbickuia, I. 1. NyHu, W. . ApamaHoswuy. - 4-e n3g., nepepab. - Mockea : PUSMATIINT, 2006. - 312 ¢. - ISBN
5-9221-0264-8. - TekCT : aNeKTPOHHbINA // laHb : anekTpoHHO-6ubnuoTeyHas cuctema. - URL:
https://e.lanbook.com/book/2763 (naTa obpaueHus: 21.04.2020). - Pexuvm gocTtyna: ans aBTopu3. Nnonb3oBaTeneil.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.11 Teopus ¢hyHKLUNEI KOMI/IEKCHOIO NEPEMEeHHOro

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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