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Mporpamma ancumnanHbl "dunocodckme Bonpockl ectecTsosHaHna"; 03.04.02 "duamka".

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnua 2 ns 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnanHbl "dunocodckme Bonpockl ectecTsosHaHna"; 03.04.02 "duamka".

Mporpammy oucumnnuHel paspaboTan(a)(1) ctapwuii npenonaeaTenb, K.H. (aoueHT) JlapuoHos A.J1. (Kadbeapa
TeopeTtudeckon cmsnku, OToeneHne cusnkn), Alexander.Larionov@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
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OK-3 FOTOBHOCTbIO K CamMopassuTunio, camopeannaaumm, MCnonb30BaHMIO TBOPYECKOro
noTeHumana
OrK-7 CMOCOBHOCTbIO IEMOHCTPMPOBAThL 3HaHMS B 06nacTi (ounocoddCknx Bonpocos
eCTECTBO3HaHWUS, NCTOPUN 1 METOLONOMMN COUIUKN

O6yyatolmiics, 0OCBOVBLUINA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

Hanbonee BaxHble 1 HEMPEXOLSALME OOCTUXEHNS MUPOBOI OUNOCOoUN, NrparoLLme KIHOUEBYHO POMb B
©OpPMMPOBAHUN COBPEMEHHOIO HAy4YHOro M1POBO33PEHMNS

JonxeH ymeTb:

MPOV3BECTM aHanM3 NPOLLeCCcoB, NPUBEAWNX K BaXHEWLWNM OTKPbLITUSM B 06NaCTV CTECTBEHHbIX HayK, B CBA3W C
MUPOBO33PEHYECKON 06CTAHOBKO TOrO BPEMEHM

JlonxeH Bnagetb:
NHpopMaumei 06 OCHOBHbIX HaNpaBNEHUSIX Pa3BUTUSI ECTECTBEHHBIX HayK

JlonxxeH 0eMOHCTPpPOBaTh CMOCOBHOCTL Y FTOTOBHOCTb:
K OanbHerweMmy oby4eHunto

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

[aHHag oucumnnuHa (Moaynb) BkNtodeHa B pasaen "b1.6.02 OucuunnmHbl (Mogynm)" OCHOBHOM NPOGIECCMOHANbHOW
obpasoBatenbHoii nporpammel 03.04.02 "duamnka (Prnsnka KOHOEHCUPOBAHHOIO COCTOSIHUS)" M OTHOCUTCS K 6a30BOiA
(obwenpodeccrnoHanbHo) YacTu.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. 06bem aucuMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHasi paboTa - 18 4aca(oB), B TOM 4ncne nekuun - 18 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 54 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCLUMMUHBIL: 3a4eT BO 2 CEMEeCTpe.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pncumnnuHbl / nX TPyA0EMKOCTb CamocTtositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnyeckuellabopatopHsble
flexumu 3aHATUSA paboTbl

4 |Tema 1. dunocodusi n
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eCTeCTBO3HaHune

2 2 0 0 6
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. OcHOBHblE doM3ndeckne
BENWYNHBI, KaK KONMYeCTBEHHblE
2. XapakTepUCTMKN NPUPOLHBIX 2 2 0 0 6
00BbEKTOB.
Tema 3. dyHoamMeHTanbHble
3. B3aMMOOENCTBUS. 2 2 0 0 6
Tema 4. KpynHomacwrtabHas
4. OunHaMmuka BceneHHoi. 2 2 0 0 6
Tema 5. Ssontoumnst 3BE30HbIX
Sleucrem. 2 3 0 0 8
6.[Tema 6. IcTOYHMKM aHEprum 3BE3 M. 2 2 0 0 8
Tema 7. BHyTpeHHSIS CTpyKTypa U
7. obonoykn 3emnu. 2 2 0 0 6
Tema 8. BO3HMKHOBEHME XWU3HU Ha
8.[3emne ¢ To4kn 3peHns pusnkm, 2 3 0 0 8
XYIMUW 1 Buonorun.
NToro 18 0 0 54

4.2 CopepxaHue aucUUNIUHLI (MOBYNSA)
Tema 1. Punocochuma u ectecTBoO3HaHUE

Mpente4n comnococunn N ecTecTBo3HaHNS - Mudponorua n penurus. Hatypgunocodpusa dpesHei [Mpeunn.
EctecTtBeHHble Haykm Hosoro BpemeHn. CoBpeMeHHOE eCTeCTBO3HaHWe - CBOL, B3aUMOCBA3aHHbIX HayK O npupoge
(hnauka, acTPOHOMUS, acTPOHN3MKa, KOCMONOrKs, XMMUS, reonorus, Guonorus). MatemaTika - sS3blk €CTECTBO3HAHNS.
OHTonorus (yyeHue o 6bITUK) U rHOCEONorus (yyeHne o No3HaHum). EAHCTBO M no3HaBaemocTb Mupa. Ctaguu
nosHaHusa npupodbl. CuneHTnam. dusnkanmam. MexaHmumam. SHepreTnam. ATOMU3M.

Tema 2. OcHOBHble dou3nyeckue BefIMUnHbI, Kak KOIMYeCTBEHHbIE XapaKTepUCTUKN NPUPOAHbLIX 06 bEKTOB.

CoBpeMeHHas ounamka - pyHIaMeHT ecTecTBO3HaHUS. OH30p eCTECTBO3HAHMS C MOMOLLBIO KOMMYECTBEHHbIX
XapakTePUCTK OCHOBHBIX (OU3NYECKMX BENMYUH. Icnonb30BaHme cneuunanbHbiX e4UHULL U3MEPEHWS OnpeaenéHHo
PV3MYECKO BENNYMHBI B PA3NNYHbIX 0611aCTSX eCTECTBEHHbIX HAayK. Ype3BbluaiHO WUPOKUIA MHTEPBAN 3HAYEHUI
OCHOBHbIX (PM3UYECKMX BENNYMH B Npupoae. JlorapmgpMmyeckmne WwKanbl SHEPruiA, Macc, BPEMEH, PACCTOSHWIA.
Mpoun3BoLHbIE BENUYMHBI: MOLWHOCTW, MNOTHOCTM, CKOPOCTU, YCKOPEHWS, MNowwann, 06 bEMbI.

Tema 3. dyHOaMeHTaNbHble B3aMMO0EeNCTBUS.

Knaccudomkaums s3anmoneincteuii. anbHooencTemne n 6nmskoneicteme. dnekTpoMarHMTHoe, rpaButaumnoHHoe,
cunbHoe 1 cnaboe B3aumodencTemsl. beapasmepHble NOCTOSIHHbIE U APYTMEe OCHOBHBIE XapaKTepUCTUKN
byHLoaMeHTanbHbIX B3aUMOLENCTBUNA.

MepeHocuukn B3auMoaencTeuii. Teopun 06 beANHEHHBIX B3aMMOLEVCTBIN: TEOPUs aNeKTpocnaboro B3anMoaencTeus,
MOJLENb BENUKOro 06 beAMHEHUS, CyNneprpaBnTauns - CyrnepcuMMETPU30BaHHASA TEOPUS TArOTEHNS, B paMKax KOTOPOM
BO3HMKAIOT BO3MOXHOCTW 06 bELMHEHUS BCEX B3ANMOLENCTBUI.

Tema 4. KpynHomacwitabHas auHammka BceneHHonm.

KpynHomacwrabHas guHamuka BecenenHoii. Kocmonorudeckue noctynatel A.A. dpupgmana. Macwtabbl, B KOTOPbIX
crnpasennuBbl KOCMonornyeckme noctynatbl. Konm4ecTeseHHbI aHanm3 asontouun BceneHHon, 0CHOBaHHbI Ha Teopun
TaroteHns W. HotoToHa. XonogHas oTkpbiTas (pacwmpsaowancs) u 3akpboitas (nynscupyowascs) BeceneHHas.
Kputuyeckas nnotHocTb. OTKpbITas ropsyas BceneHHas. PenukToBoe nanyyeHue. 9pa nsny4eHns, nepenomMmHas anoxa,
spa sewecTtea. bapnoHHas acummeTpusa BeceneHHo.

Tema 5. 3Bonouusa 3Bé3OHbIX CUCTEM.

3Bé30bl - OCHOBHblE CTPYKTYPHbIE 3neMeHTbl BceneHHo. ["paBuTaumnoHHbIA Konnanc - ABe KpaHue ctaauy Ssonoumm
3BE3[: rpaBMNTaLMOHHBIA KONnanc rasonbinesoro obnaka npu poXaeHUn 3Be3abl U rpaBUTaLMOHHBIA Konnanc 38e3abl
npu nepexone B KOHEYHOE COCTOSHNE HEVTPOHHON 3BE3abl UK YEPHOM Obipbl. [NapameTpbl 3B8€34, UX 9BONOLMSA U
KoHeyHas cynbba. duarpamma MepuwnpyHra-Peccenna. Ctpoerne ConHua n ConHeyHol cuctembl. CBSI3b MEX LY
napameTpamy HeBeCHbIX TEN 1 MUKPOYACTUL.

Tema 6. ACTOYHUKM 3Hepruu 3Bé3a.
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3Be3noobpasosaHme. Mukpockonuyeckne npouecchl, npoucxoaswme B rnybuHe npoto3sesnbl. HarpesaHve rasa npu
€ro rpaBuTaumMoHHOM cxatuu. MapameTpbl, XapakTepuayrolwme TepMosaepHble peakuuy BOAOPOOHOMO Lukna.
TepMosioepHble peakumm yrneponHo-a30THOro LMKNa, B pesybTaTe KOTOPbIX NPoucxoanT obpasoBaHme saep renvs ns
NPOTOHOB C y4acTUEM yriepona, KUChopoaa, azora 1 (propa B Ka4eCTBE KatanMsaTtopoB. TepMosaepHbie peakumn -
OCHOBHOW MCTOYHUK SHEPrumn 3B€34 1 OAMH U3 OCHOBHbIX MEXAHN3MOB HYKNleocuHTe3a. Knaccudumkaums XuMmyeckux
anemenToB .. MeHoeneeBa.

Tema 7. BHyTpeHHSAA cTpyKTypa 1 060nouku 3emnu.

AHaTomus 3emnu. JIntocdoepa, MaHTUS 1 aopo 3emnu. Puamyeckne napameTpbl U XMMUYECKNIA COCTaB BELLECTBA B
rnybuHax 3emnu. Mobunuam n HoBasi rnobanbHas TekToHuKa. pelidd KOHTUHEHTOB. T@0XPOHOOrKSI.
Crpaturpacdpnyeckas n reoxpoHonorndeckas wkanbl. AbcontotHas (saepHas) reoxpoHonorus. Feoxmmms nntocepepbl.
'mopocdepa, kpuocdpepa, atmocdepa, MarHutocgepa, bruocgepa, Hoocepa. DBONOLNS XUMUYECKOr0 COCTaBa
aTMocdoepbl 3emnn. CTpoeHne marHutocgepbl 3eMv 1 NpoTekatowme B Hel onanyeckre npoLecehl.

Tema 8. Bo3HUKHOBEHUE XU3HU Ha 3eMrie C TOUKU 3peHns u3uKn, Xummmn n 6uonorun.

Buronornyeckne cucteMsbl - GUonornyeckne 06beKTbl PasnnyHON CNOXHOCTA (KNeTKW, TKaHW, OpraHbl, OpraHnambI,
6uoLeHo3bl, 6uoreoLeHo3bl, Briocdpepa). MickyccTBeHHas buHapHas Knaccudpmkaums pacteHuii n XuBoTHbIX K. JIMHHes
1 eé passuTre. TakCoOHOMUS - pa3aen BUONorMYeckolt CUCTEMATUKN, NOCBAIWEHHBIV NPUHLIMNAM, METOOAM U NpaBunam
KnaccudomkaLumm opraHn3mMoB. TakCOHOMUYECKME KaTeropun U TakCoHbI. DBONOLMS Brocdepbl - HeobpPaTMBbI NPoLIeCcC
N3MEHEHUS XMBOro MUpa, Cneayolnii 3a reonorndeckoit aponoumnein. OCHOBHbIe PaKTOPbI SBONOLIMM OPraHNYeckoro
mupa no Y. dapsuHy. BuoxuMus - Hayka o XMMN4YECKOM COCTaBe XUBOM MaTepUn 1 0 XMMUYECKUX NpoLieccax,
NPOUCXOASIWMX B XUBbIX OpraHnaMax. benku (NpoTenHbl) - BLICOKOMONEKYNSAPHbIE OpraHnyeckne coeanHeHus,
urpaiolLre NepBoCcTeNeHHyY0 Ponb B XN3HeOeATeNbHOCTN OpraHn3mMoB. CTPYKTYpPHbIE 3N1eMeHTbl 6ENKOB -
aMuHokucnoTbl. KupanbHas 4nctorta Xusoi npupodsl. FeHeTrka - Hayka 0 HacneCTBEHHOCTU U U3MEHUYMBOCTYU XUBbIX
opraHnamoB. eHeTvka Yyenoseka. ManeoaHTpononorus. AHTPOMHbLIA NPUHLMM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYI0 1 CMPaBOYHYIO TMTEpatypy, BbINONHAIOT 3aaHusi, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus n Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yHueepcuTeTa

AnbTwynep H.C., JllapnoHos A.J1., NlaprnoHos V.A. Bblgarowmecs ote4ecTBeHHble NPeacTaBuTeNny ECTECTBEHHbIX Y TOYHbIX
HayK: 6Brorpagonyeckuii 1 MHCTUTYLIMOHANBHbIA cnpaBoYHUK. DOP. [OnekTpoHHbIN pecypc] -
http://tulpar.kpfu.ru/course/view.php?id=102 .

NapuoHoe A.J1. ictopura n metogonorng conaukun: AHTM4HocTb U CpenHme Beka. - KasaHb, 2013 - [OnekTpoHHbIN pecypc]
- http://kpfu.ru/docs/F515457482/History_Method_Physics.pdf

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTeEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OUeHOYHbIX CPeACTB COAEPXUTCS cneayiolas UHpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs Mo LUCLUMNINHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
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- KpUTepmn oueHmBaHMAa ong Kaxnoro oueHo4YHoro cpencTea;

- cogepXaHue oLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnn GubNnMoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO NI OCBOEHWUS AMCUMMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rnbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

Bubnunoteka Library Genesis - http://gen.lib.rus.ec

meTogunyeckne matepuansl kagoeapbl TP -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pasoBaTenbHblii npoekT A.H. BapruHa - http://www.ph4s.ru/index.html

9. MeToguyeckme ykasaHus ois 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn P3360p n ycBoeHmne nekunmoHHOro martepuana. Mocne kax o nekuum CTyOeHTy chenyet
BHMMaTeNnbHO Npo4nTaTtb 1 pa306paTb KOHCMNEKT, Npu 3TOM:

- MoHATb 1 3aNOMHUTL BCE HOBbLIE onpeneneHuns.

- MoHATb BCce MaTemMaTnyeckune BblKNnaaku K nexatwme B X OCHOBe dpusnyeckmne nonoxeHms n
gonylweHnd; BoCnpon3BeCcT BCe BblKNaaky CaMOCTOATENbHO, HE Tnansa B KOHCNEKT.

- BoinonHntb unn pogenatb BbiKNaakwy, KOTOpble NNIEKTOp npeanncan caoenatb CaMoOCTOATENIbHO (eCHI/I
TaKkoBble I/IMe}OTCFI).

- Ecnn NEeKTop npeanncan pa3o6paTb 4acCTb Matepuna bonee |'|O,E|,p06HO CaMOCTOATENbHO No
OOCTYNHbIM MNCbMEHHbBIM UNN ANEKTPOHHBIM NCTOYHUKAM, TO Heob6x0aUMo CBOEBPEMEHHO 3TO
coenartb.

- I'Ip|/| BO3HUKHOBEHUWN KaKNX-nmbo pr,ﬂ,HOCTGVI C NOHMMaHMEM MaTepuna pekoMeHayeTcs nonpocuTb
nomouwmn y cBonx ogHOrpynnHMKOB NN COKYPCHUKOB. Tak>xe MOXHO 06paTI/ITbC$I 3a NOMOLLbIO K
NexKTopy. JIns 9T0ro MOXHO NMYHO MNOAOWTU K npenogaeareto, nnbo HanmcaTb €My 3/1IEKTPOHHOEe
NUCbMO, COOPMYNNPOBAaB B HEM BO3HUKaOWMe BOMPOCHI. K NMMCbMY MOXHO NpuUKpennTb Kakune-nmbo
ANEKTPOHHbIE MaTepunanbl, CB4A3aHHble C BO3HUKLWKMKX BOMNpOoCaMin, HanpmuMep, OTCKaHNpPOBaHHbIE UNKA
cpoTorpadompoBaHHbIe MUCTOYKM C PYKOMUCHBIMU KOMMEHTapUsaMK, NOMeTKaMu, Bblknagkamm v T.n.

caMoCTo4A- CamocTosTensHoe n3yyeHune 4actn matepumana. Ecnn yactb y'-|e6Horo matepuna oTeeneHa Ha
TenbHas CaMOCTOoATENbHOE N3y4yeHune, To HeobXoauMo NPUCTYNUTb K 3TOMY He3aMeoNnTelbHO Nnoce ykasaHus
pa60Ta npenogaesatensd n o0CBOUTb MaTtepun B 0TBeeHHble UM CPOKW. MaTepmn cnepyet U3y4nTb Nno

OOCTYNHbIM MNCbMEHHbIM N 3NIEKTPOHHbIM NCTOYHUKAM, O KOTOPbIX coobwmT npenonaearte’ib.
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Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

MeToanyeckune pekoMeHgauunm no NnoAroToBke K 3a4erty.

Moarotoeka K 3a4yeTy COCTOUT B N3YyHEHUN nekuumn (CM. MeTogn4eckme ykasaHus rno CaMOCTOSATENbHOMN
pa60Te), npu HeobxoauMocTy B MN3y4eHnn BONpocos rno npennoXxXeHHbiM nntepaTtypHbIM NCTOYHUKaM,

aHanuay yCcTHOro onpoca, pedpepara v BONpoCcoB, PACCMOTPEHHbIX B paMKax AWCKYCCUOHHOMO

obcyxaeHuns.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YecKoe obecnedyeHne obpas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/IOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YalbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NTPpUMEeHeHne NporpamMmMHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHVII7I, popmMmpyeMbIx
OUCUMMNIINHON, 3a CYET aNlbTepHaTUBHbIX CI'IOCO6OB, B TOM 4ucne BUpTyalnbHbIX na6opaTopv||7| N CUMYNALUNOHHbBIX

TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA AN Nepeaayn MHGopMaLLMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro

KOHTPONA;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| MHBANMOOM N NULIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMKXUTENBHOCTUA UX CAAYM:

- NPOAONIXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuio 03.04.02
"Pusmka" n MarmcTepckon nporpamme "dusrka KOHLEHCUPOBAHHOIO COCTOSHMSA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.02 ®unocogpckune Bornpockl eCTeCTBO3HaHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodhunb NoAroToskun: Puanka KOHOEHCMPOBAHHOIO COCTOAHNS
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018

OcHoBHas nuTteparypa:
1. M'yceixaHos, M.K. EcTecTBeHHOHay4Hble KapTUHbBI MMpa [ONeKTPOHHbIN pecypc] : yuebHoe nocobue / M.K. NycelxaHog,
O.P. Papxabos, ®.M. IN'yceixaHoBa. - OnekTpoH. aaH. - CaHkT-MNeTepbypr : JlaHb, 2018. - 212 ¢. - Pexum poctyna:
https://e.lanbook.com/book/110906
2. lNyceiixaHoB, M.K. CoBpeMeHHble NpobnemMbl eCTECTBEHHbIX HayK [SNeKTPOHHbIA pecypc] : yuebHoe nocobue / M.K.
MycelixaHos, Y.I'. MaromepnoBa, ®.M. NycelixaHoBa. - OnekTpoH. faH. - CaHkT-MNeTtepbypr : NlaHb, 2018. - 276 c. - Pexum
noctyna: https://e.lanbook.com/book/103902
3. lNyceiixaHos, M.K. OcHOBbI acTpodomankn [SnekTpoHHbIA pecypc] : yuebHoe nocobue / M.K. N'yceixaHoB. - SNeKTPOH.
IaH. - CaxkT-lMeTepbypr : JlaHb, 2017. - 208 c. - Pexum goctyna: https://e.lanbook.com/book/93593

JononHutenoHas nuteparypa:
1. Hyraes, P.M. MakcBennoBckas Hay4yHas peBoniouusi: cornacoBaHne nccnenosaTenbckux nporpamm dapanes,
Amnepa-Bebepa n ®peHensi-tOHra [SnekTpoHHbI pecypc] - SnekTpoH. faH. - KasaHb : KDY, 2013. -176 c. - Pexum
nocTtyna: https://e.lanbook.com/book/72817

2. l'yceiixaHoB, M.K. OcHoBbl kocMonorum [SnekTpoHHbIi pecypc] : ydebHoe nocobue / M.K. MN'ycelixaHoB. - ONeKTPOoH.
naH. - CankT-MNeTepbypr : NaHb, 2018. - 192 c. - Pexunm goctyna: hitps://e.lanbook.com/book/109504
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.02 ®unocogpckune Bornpockl eCTeCTBO3HaHNS

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

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodhunb NoAroToBkn: PrUanka KOHOEHCMPOBAHHOIO COCTOAHNS
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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