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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
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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
KOMMeTeHLun npuobpeTaeMorn KOMNeTEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OoK-2 rOTOBHOCTbIO [ENCTBOBATb B HECTAHOAPTHBIX CUTYyaUMsX, HECTU COLManbHYIO U
5TUYECKYIO OTBETCTBEHHOCTb 3a NPUHATbIE PELeHNs
OK-3 rOTOBHOCTbIO K CaMopasBunTuio, camopeanmaasumnm, NCnonb30BaHMIo TBOPYECKOro
noteHunana
OriK-2 rOTOBHOCTbIO PYKOBOAUTbL KONMMEKTUBOM B Cddepe CBOoei npodpeccroHansHom

esTenbHOCTU, TONEPAHTHO BOCMPUHMMAS CoLManbHble, STHUYECKME,
KOHeCCHOoHabHbIE U KyNbTYPHbIE pPas3nuyus

OriK-3 CMOCOBHOCTBIO K aKTUBHOW coumanbHON MOBMNBHOCTW, OpraHm3aumm
Hay4HO-MCCNEenoBaTENbCKUX Y UHHOBALMOHHbIX paboT

OrnK-7 CMOCOBHOCTbIO IEMOHCTPUPOBATh 3HaHMs B 061acTi ounocoddckux Bonpocos
eCTeCTBO3HaHMWS, UCTOPWM 1 METOLONOMMMN (OU3NKN

Obyuarolumincs, 0OCBOVBLUNA LUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

Havnbonee BaxHble 1 HENPEXOLSALWME OOCTUXEHNS MUPOBOI ounocodun, UrparlLme KNoUEBYHo Ponb B
(POPMUPOBAHNN COBPEMEHHOIO HAY4YHOrO MMPOBO33PEHNS

JonxeH ymeTtb:

MPOW3BECTM aHanM3 NPOLLECCOB, NMPUBELWMX K BAXXHEWLWUM OTKPbITUSM B 061aCTV eCTECTBEHHbIX HAayK, B CBA3W C
MUPOBO33PEHYECKO 0BCTAHOBKOW TOFO BPEMEHM

JonxeH Bnagetb:
nHdopmMaumein 06 0OCHOBHbIX HAMPaBNEeHNSX Pa3BUTNS ECTECTBEHHBIX HayK

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
K LanbHelwemy oby4yeHuto

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.2 OucumnnuHbl (Mogynn)" OCHOBHOM NpodheCcCuoHanbHow
obpasosatenbHoli nporpammbl 03.04.02 "dusuka (MegnumHekas crauka)" n oTHocuTes K 6a3oBoi
(obwenpodeccuoHanbHo) YacTu.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eamHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 18 yaca(os), B TOM 4ncne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOSb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 54 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTPE.
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Mporpamma ancumnanHbl "dunocodckme Bonpockl ectecTsosHaHna"; 03.04.02 "duamka".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl AucUUNInHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tewma 1. dunocodumsa n
1. €CTEeCTBO3HaHue 2 2 0 0 6
Tema 2. OcHoBHbIE (hnanyeckme
BeJIM4UHbI, KakK KOnn4eCctBeHHble
2. XapakTepucTUKN NPUPOAHbIX 2 2 0 0 6
06BHEKTOB.
Tema 3. dyHOaMeHTanbHbIE
8. B3auUMOLENCTBUS. 2 2 0 0 6
Tema 4. KpynHomacwrtabHas
4. InHamuka BceneHHoi. 2 2 0 0 6
Tema 5. Oontouus 3BE30HbIX
5. cncTeM. 2 3 0 0 8
6.[Tema 6. icTo4HWKM aHeprum 38€34. 2 2 0 0 8
Tema 7. BHyTpeHHSIS CTpyKTypa U
7. obonoyku 3emnw. 2 2 0 0 6
Tema 8. Bo3HMKHOBEHMNE XN3HU Ha
8.|3emne ¢ TouKM 3peHns Onanku, 2 3 0 0 8
XuMun 1 buonoruu.
Toro 18 0 0 54

4.2 CopepXxaHue gucLUNNUHbI (MOayns)
Tema 1. Punocodus n ectectBo3HaHne

I'Ipe,uTeqM tbunocodouun n ecTecTBO3HAHUS - MUCPONOTNA U PENUTUS. EctecTBO3HaHME - cBOA HayK O npupone (qDI/I3I/IKa,
acTpoHoMUg, acTpoomamnka, KOCMONOrnga, XumMns, reonorus, 6I/IOJ'IOFI/I9I). EOnHCTBO 1 NO3HABAEMOCTb mMupa. Craguu
NOo3HaHMA Npupoabl. CuuneHTn3m. dunsnkannam. AToOMU3M.

Tema 2. OcHOBHble dou3nyeckue BesIMUnHbI, Kak KOIMYeCTBEHHbIE XapaKTepUCTUKN NPUPOAHBLIX 06 bEeKTOB.

NorapudpmMmyeckue Wkanbl SHEPruiA, Macc, BPEMEH, paccTOSHWA. [TPOM3BOaHBIE BENMYUHDBI: CKOPOCTU, YCKOPEHWS,
NAOTHOCTW, 06 bEMbBI, MOLHOCTM.

Tema 3. dyHOaMeHTaNbHble B3aMMO0EeNCTBUS.

OnekTpoMarH1THoOe, rpaBMTaLMOHHOE, CUNbHOE 1 cnaboe B3ammonelicTems. BeapaamepHble NOCTOSHHbIE 1 Apyrue
OCHOBHbIE XapaKTEPUCTUKN (PyHOAMEHTANbHbBIX B3AUMOLENCTBUIA.

Tema 4. KpynHomacwitabHas npuHamuka BceneHHowm.

OtkpbiTas (pacwmpstowancs) n 3akpoitag (nynscupyowascs) Bcenennas. Kputnyeckas nnoTHOCTb. XonogHas v
ropsiqas BceneHHas. PenukToBoe nanyyeHue.

Tema 5. 3Bonouua 3Bé30HbIX CUCTEM.

3Bé30006pa3oBaHune. dBonouns 1 KoHedHas cyabba 3eésn. MapameTtpol 38é3a. CTpoeHne ConHua u ConHevHol
cuctembl. CBA3b Mexnay napametpamu HebeCHbIX Ten u MUKpOo4acTuL.

Tema 6. UICTOYHMKM 3Heprum 3eésp.
HarpeBsaHue rasa npu rpaBMTaLMOHHOM cXatun. TepMosiaepHble peakLmy BOLOPOOHOMO 1 Yrnepoa-a30THOro LKIOB.

Tema 7. BHyTpeHHss cTPyKTypa n 060n04ku 3emnu.

Nutocdpepa, MmaHTKa 1 84po 3emnn. [nobanbHasa TeKTOHMKA. XMUYeckuii coctas obonoyek 3emnu. Mmaopocdepa,
aTMocdpepa, MmarHutocgepa. CtpaTturpagouyeckas 1 reoxpoHonormyeckas wkanol. AbcontoTHas (saepHas)
reOXPOHONOrns.

Tema 8. BO3HMKHOBEHUE XU3HU Ha 3eM/ie C TOUKU 3peHuns hnsukn, Xummm n 6uonoruw.
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Mporpamma ancumnanHbl "dunocodckme Bonpockl ectecTsosHaHna"; 03.04.02 "duamka".

KupanbHas 4nicTtoTa XuBoi npupoabl. AHTPONHbIA NpuHUMA. Teopus asomoumnn Y. [lapsuHa n reHeTrka.
ManeoaHTpononorus. eHeTuka Yenoseka.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolyxcs BbINOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLAEMbHBIX TEM (Pa3fenos) AUCLUMNAUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMS ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatoWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTeNbHbBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTebHOMO yYpexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHoOro yHmBepcuteTa

AnbTwynep H.C., NlapnoHos A.J1., NlaproHoB V.A. Belgatowmecs oTe4ecTBEHHbIE NPeaCcTaBUTENN ECTECTBEHHbBIX Y TOYHbIX
HayK: 6rorpaguyeckuii 1 MHCTUTYLMOHANBHbIA cripaBoYHUK. DOP. [SnekTpoHHbI pecypc] -
http://tulpar.kpfu.ru/course/view.php?id=102 .

Napuonos A.J1. Victopus n metogonorns couauku: AHTM4HoCTb U CpenHume Beka. - KasaHb, 2013 - [OnekTpoHHbIN pecypc]
- http://kpfu.ru/docs/F515457482/History_Method_Physics.pdf

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB Mo AUCUMUNINHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OUEeHOYHbIX CPEACTB COAEPXUTCS Cnenyiowas uHgpopmaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pedynbTatam 06y4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTataMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbI (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHblE U3AaHNS AOCTYMHbI OMCTAaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCSt CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GMbNnMoTeYHbIin
ooHA AoXeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro 3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obyyatowerocst U3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.
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Mporpamma ancumnanHbl "dunocodckme Bonpockl ectecTsosHaHna"; 03.04.02 "duamka".

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

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

meToamyeckue marepuansl kagegpbl T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

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

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

MeTomonyeckune pekoMeHAaLun Nno camocTosTeNnbHolm paboTe CTyaeHToB, MOAFOTOBKE K YCTHOMY OMpPOCY, NOAroTOBKE K
ONCKyCcCcun, K HanucaHuio pegoepara.

MO>XHO BblOENNTb HECKONBbKO BMOOB CaMOCTOATENIbHOMN pa60TbI CTyOEeHTOB Npu ndyd4eHnnn oncumniinHbl.

Pa3bop 1 ycBoeHve nekUMOHHOro Matepurana. [locne kaxnon nekumy CTyoeHTy cneayeT BHUMATENbHO NPoYmnTaTh 1
pa3obpaTtb KOHCNEKT, NPW 3TOM:

- MNoHATb 1 3aNOMHUTL BCE HOBLIE onpeneneHns.

- MoHATb BCce matemaTmyeckue BbIKNaAKM 1 nexauwme B X OCHOBE hunanyeckne NonoxXeHna n oonyweHus;
BOCMNPOM3BECTW BCE BblKNagkKn CaMOCTOATENIbHO, HE IMAans B KOHCNEKT.

- BoinonHntb nnu nogenartb BblKNaoky, KOTOpPbIE NEKTOP npennucan caoenartb CaMoCTOATENTIbHO (eCJ'II/I TakoBble I/IMGPOTCSI).

- Ecnmn nekTop npepnucan pasobpatb YacTb Matepuna 6onee nogpobHO CaMOCTOATENbHO MO AOCTYMHBIM MUCbMEHHbBIM
VN 9NEKTPOHHBIM UCTOYHMKAM, TO HEOOXOAUMO CBOEBPEMEHHO 3TO caenaTtb.

- Mpy BO3HUKHOBEHUM Kakux-nMbo TPpyAHOCTEN C MOHUMaHVEM MaTepuna pekoMeHayeTcsl NMonpocuTb NOMOLLY Y CBOWX
OLHOTPYNMHUKOB MNIN COKYPCHMKOB. Takxe MOXHO 006patutbCst 3a NMOMOLUbIO K NeKTopy. [Ins 3T0ro MOXHO NIMYHO
MoaonTU K Npenogaeartento, nbo HanucaTb eMy 3NeKTPOHHOE NUCbMO, CHROPMYNMPOBAB B HEM BO3HMKatowWwme Bonpock!. K
MMCbMY MOXHO NMPUKPENUTL Kakne-nnbo anekTpoHHbIe MaTepurarbl, CBS3aHHbIE C BOSHUKWMYM BOMPOCaMU, Hanpumep,
OTCKaHMpPOBaHHbIE NN CAOTOrPadoMPOBaHHbIE MCTOYKM C PYKOMMUCHBIMMA KOMMEHTaPMSIMUK, NOMETKaMu, BbliKnaakamm 1
T.M.

CamocTosiTenbHoe M3yyeHune YacTv matepuana. Ecnu yactb yuebHoro Matepuna oTeefeHa Ha CaMoCTosITeNlbHOe
n3dyyeHue, 10 H606XO,D,I/IMO NPUCTYNNTb K 3TOMY He3aMennnTenbHO Noce yka3aHusa npenogasartens h OCBOUTb Matepun B
OTBeEeHHble NM CPOKW. MaTepmn cnenyet N3y4ntb No AOCTYNHbIM NMNCbMEHHbIM N 3NEKTPOHHbIM MCTOYHNKAM, O KOTOPbIX
coobwuT npenogasarerb.

MoaroToeka K YCTHOMY onpocy. YCTHbI onpocC npoesognTCsA C Uenbtko NpoBepuTb, Kak Ha AaHHOM aTane o6yqu|/|9| yCBO€EH
NEKUNOHHbIN marepuan n/mnu marepuan, OTBEOEHHbLIN HA CaMOCTOSATENbHOE n3dydvyeHue. PekoMeHpauum no n3y4eHunto
COOTBETCTBYOWMX MaTepmnanos npmeeneHbl Bbllle. I"Ip|/| noaroTtoeke cnegyet MMeTb B B1AY, YTO BO BpeM4A YCTHOIo
onpoca:

- HY>XHO YMeTb CCDOPMYNNPOBATb ONPEAENEHUS U3YHEHHbBIX BENNYMH, NOHSATURA U T.4.;
- HYXXHO YMeTb CADOPMYNMPOBaTbL U3YHEHHbIE 3aKOHbI, TEOPEMbI, YTBEPXAEHWS, NoCcTynaThbl 1 T.4.,
- MO Kax 0o TEMe Uiv NOATEME HYXXHO YMETb BKPATLLE CNOBAMM PACKPbITh CYTb TOTO, YTO B HE U3naraetcs;

- HY>XXHO YMeTb COOpMynNMpoBaTthb CNoBamMn, Ha YeM OCHOBaHbl A0Ka3aTeNlbCTBa U3YyYEeHHbIX yTBep)K,EI,eHI/IIZ n cpopmyn,
yKasaTtb caejlaHHble NMpu 3TOM I'Ipl/|6ﬂl/|)KeHI/19| N NPpUHATbIE gonyleHns.

MonrotoBka pedpepata. [MonyymB KOHKPETHYIO TeMy peddepara, ero Hy>Ho NoAroTOBUTb B OTBEAEHHBIV A/si 3TOr0 CPOK.
Mpw HanucaHun pedoepata 0bs3aTeNbHO cnenyeT NPMBECTY CNIMCOK UCMONb30BAHHBLIX MCTOYHUKOB C MOLPOBHBIM
6rbnMorpacoHecKM ONUCAHNEM U FUMEPCChINIKaM, ECNN 3NEKTPOHHbIE BEPCUM NCTOYHMKOB AOCTYMHbI B CeTU VIHTEepHeT.
Mpwn 3TOM, KaKk MOXHO LeTanbHee LOMXHO ObiTb yKka3aHo, Kakne aneMeHTbl pedoepara (rnaebl, naparpadobl,
[0Ka3aTenbCTBa, YTBEPXKAEHUS, MPUIOXEHUS 1 T.M.) HA OCHOBE KAaKUX UCTOYHWKOB HamMcaHsbl.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, NCMOJIb3yEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunauHe (MORyno), BKOYasi nepedeHb NPorpaMmMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa3oBaTeNLHOro NpoLecca no
LMCLMMNAMHE (MOOYNIO), BKNOYAs NepeyeHb NPOorpamMMHOro obecneyeHns  MHOPMALMOHHbBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNAUHBI (MOLYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep v npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 03.04.02
"®dunsnka" n marnctepckon nporpamme "MeaomumHckas dpusuka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.2 ®dunocogbckme Bornpocsi eCTeCTBO3HAHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpochunb noarotoskun: MegnumHckas dounamka
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:
1. Metpos 10.M., cTopwsi n connococpms Hayku: MaTeMaTiika, BblMUCIMTENBbHAS TEXHMKAE, MHAbopMaTuka: [y4ebHoe
nocobwe]. - C.-MN.: BXB-Metepbypr, 2012 - 441 c.
2. KaHke B.A., ®unocogms matematukm, ousmku, xmummum, 6uonorum: yuebHoe nocobue. - M.: KHOPYC, 2011 - 368 c.

3. AnbTwynep H.C., Nlapunonos A.J1., llapnoHos U.A. Bblgarowmecs oTe4ecTBEHHbIE MPEACTABUTENN ECTECTBEHHBIX U
TOYHBIX HayK: BrorpagoUyeckmnii n MHCTUTYLIMOHANbHBIV cnpaBoYHUK. DOP. [ONeKTpOoHHBI pecypc]
http://tulpar.kpfu.ru/course/view.php?id=102 .

JdononHutenbHasa nuTteparypa:
1. Fepwenb O.d.Y., dunococus ectecTBO3HaHWS: 06 06WweM xapakTepe, NoNb3e U NPYHUMNAX UCCNELOBaHWS NPUPOLbI.
- M. URSS JINBPOKOM, 2011. - 355 c.
2. dok B.A., KeaHToBas husnka u ctpoeHme matepuu. - M. URSS JIMBPOKOM, 2013. - 69 c.

3. Tapuonos A.J1. ictopnsa n metogonorms gomaunkn: AHTMYHOCTb 1 CpeaHue Beka. - KasaHb, 2013 - [OneKTPpOHHbI
pecypc] http://kpfu.ru/docs/F515457482/History_Method_Physics.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.2 ®dunocogbckme Bornpocsi 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

Mpochunb noarotoskun: MegnunHckas ounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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