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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.




Mporpamma amcumnnnmHel "KannbposoyHblie nonsi"; 03.04.02 "duauka".

Mporpammy nucuunnuHel paspabotan(a)(v) 3asy A.E.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
MK-1 CNOCOBHOCTLIO CAMOCTOATENBHO CTaBUTb KOHKPETHBIE 3a4a4M Hay4YHbIX

nccnenoBaHuii B 06nacTy ouanku 1 pellatb UX C MOMOLLbIO COBPEMEHHOM
annapatypbl U MHOPMALMOHHBIX TEXHONOMMA C UCMONb30BAHUEM HOBEMLIErO
OTEYECTBEHHOrO 1 3apybexXHOro onbiTa

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
OCHOBHbIE MOMIOXEHUS U MOHATUSI TEOPUN KannBPOBOYHbIX NOnel

JonxeH ymeTb:

MCMNONb30BaTh MOHATUS U METOLbI TEOPUM KNTACCUYECKMX KaNnMOPOBOYHBIX MONER NPW peeHnn 3anay Te0peTUYeckom
1 Maremartmyeckon uasnku

JonxeH snagertb:
MeTofaMu peleHns ypasHeHuin Sura-Munnca v Arvra-Munnca-Xurrca

JonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

K a6CTpaKTHOMy MbIlWNEeHNIO, aHaIn3y, CUHTEe3Yy, CaMOCTOATE/IbHO CTaBUTb KOHKPETHbIE 3a40a4Yn Hay4HbIX
nccnenosaHnm n pewartb X ¢ NOMOLbIO COBpeMeHHOIZ annapartypbl 1 MHOPMALMOHHbIX TEXHONOorum ¢
MCMONb30BaHNEM HOBEMILENO OTEYECTBEHHOIO U 3apy6e>|<Horo onbiTa

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0M.5 ducumnamHbl (Mogynu)" OCHOBHOW NPOGIECCHMOHASBbHOA
obpasosatenbHoi nporpammbl 03.04.02 "dusuka (Teopetudeckas u MmatemMatTuydeckasi ounsrka)" 1 OTHOCUTCS K
06s513aTeNbHBIM AUCLMNANHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAaX C yKa3aHUeM KONMYecTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLuxcs ¢ npenogasaresnem (Mo BUAam yyebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(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), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas paboTta - 54 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMWHLIL: 3a4eT B 1 cemecTpe.

4. CopepXxaHue oUCLUUNNUHBI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnnnHbl / UX TPyAO0EMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
3aHATUSA paboTbl

Jlekunn

Mekuun

Tema 1. CkansipHble 1 BEKTOPHbIE
nons. Baammognenctene nonew ¢
1.[BHEWHMMMN NCTOYHNKAMN. 1 4 0 0 12
KannbpoBo4yHoe B3anMonencTene B
CKansipHOWM aneKTpoaNHaMUKE.

Tema 2. Heabenesbl kannbpoBoyHble
2. nons. YpaeHeHns nons. 1 2 0 0 6

Tema 3. PelweHuns ypaBHeHUn nonsi.
Ycnosus camonyanbHOCTH

8. VIHCTaHTOHbI. Tononornyeckui 1 4 0 0 12
3apsa.

Tema 5. CnoHTaHHOE HapylleHvne
rnobanbHoin CUMMETPUN.
5.|Hamby-ronacToyHOBCKUiA HO30H. 1 4 0 0 12
Teopema NonactoyHa. MexaHnsm
Xurrca.

Tema 6. MoHononb B Mogenu
4.2 Cogbisie GapeumtomHbI (Moayns)
TemiP1CERIM % e ﬁ@ﬂ?& ﬂ'%le nonsi. Bdanmbaedctshe npnein ¢ Brewnymm ncrBunmnkamm. Kannbposouro

B3aym gKTpO.IJM HaMuke.

-L
11

I/ITOHbI I/IHK

Cuc S e hHid h=e=1- \.n\culrlpru:nc A BeKT HbteOAS: ,El,ci?lu BAC-CKEAFPHOTOTORSA: MaeeinrsHoe CKEAAPHOCTOMRE]
Kommn EHRS CKandpHoe none. MaccusHoe BEKTOpHOg Nnofig. CreneHu @:BO60,D,I:| BSaVIMp,D,eVICTE ne noneg@ BHELWHWMIN
NCTOHHUKaMW. B3a|/|MO,ﬂ,e|7|CTBy}OL|J,V|e nons.

KannbpoBoyHoe B3anMoAencTBme B CKansipHol anekTpoanHaMuke. Teopema Hetep.

Tema 2. HeabeneBbl KanmbpoBoUHbIe Nons. Y paBHeHUs Nons.

Heabenesbl kannbpoBoYHbie Nons. YpaBHEHUS Nonsi.

Heabenesbl kannbpoBoyHble nonsi. Heabenessl rnobanbHble cummeTpun. Heabenesa kanmbpoBoYHas MHBAPUAHTHOCTb 1

kannbposoyHble nons: rpynna SU(2). ObobleHust Ha apyrue rpynnbl (rpyna U(1), rpynna SU(n)). YpaBHeHus
SHra-Mwunnca. 3agada kowu 1 ycnoeus kannbposku. Mpumepsl.

Tema 3. PeweHus ypaBHel-wu7| nons. Ycnosus camMmopnyalibHOCTU UHcTaHTOHBbI. TONonornyeckum 3apsan.
PeweHuns ypaBHeHU Nons. Ycnosuga camonyalibHOCTW.
I'Iapanneanble KaﬂVI6pOBO‘-leIe nons. Ycnosue caMonoyanbHOCTU B €BKINOOBOM MPOCTPaHCTBE.

WHcTtaHToHbl. Tononornyecknin 3apsa. IniooHbl. IHCTaHTOHbI B Teopumn AHra-Munnca. NoHaTue nHcTaHToHa B
kanmbpoBoyHol Teopun. MIHcTaHToH BenasuHa-Monsikosa-lBapua-TionkuHa. Tononornyeckuii 3apsig.

Tema 5. CnoHTaHHOE HapyLueHue rnobanbHou cummeTpun. Hamby-ronactoyHoBckui 6030H. Teopema
FonacroyHa. MexaHuam Xurrca.

CnoHTaHHOoe HapylweHne rnobanbHol cuMmeTpur. CNOHTAHHOE HapyLWeHNe OUCKPETHON cuMMeTprn. CrioHTaHHoe
HapyweHwue rnobanbHoi cummeTpun U(1). Hamby-ronactoyHoBckuii 6030H. HacTnyHOE HapylWweHre CUMMETPUN: MOLENb
SO(3). O6wwir cnyyaii. Teopema MonaocToyHa.

MexaHunam Xurrca. MNprmep abenesoit Monenu. Heabenes cnyyaii: MOLenb C NOMHOCTBIO HAPYLWEHHOM
SU(2)-cummeTpueit. MNMpuMep 4acTUYHOMO HapYLIEHUS KanMBPOBOYHON CUMMETPUI: BO30HHbI CEKTOP CTaHOaPTHOW
anekTpocnaboi Teopun.

Tema 6. MoHononb B mogenu AHra-Munnca-Xurrca. CamonyanbHbiin MOHONOJb. MpocTeniume Tononornyeckme
conuToHbl. KuHK. Buxpsb.

MoHononb B Mogenu AHra-Munnca-Xurrca. CamooyanbHblii MOHOMONb. MNOHATUE MOHOMONS B KANMOPOBOYHO TEOPUN.
MoHononb 'T Xodpra-Monskosa. CamoayanbHbli MOHOMonb [Mpacana-Commepdunbaa. MNMpocTeiwmne Tononornyeckme
conuToHbl. KnHk. Buxpb. MpocTeiiwne Tononornyeckne conutoHbl. Knik. MacwrabHele npeobpasoBaHust n Teopembl 06
OTCYTCTBUM CONNTOHOB. Brxpb. ConnToH B Mogenu n-nons B (2+1)-MepHOM NPOCTPaHCTBE-BPEMEHM.

A
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

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

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

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

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3asu A.E. BeeneHve B TeOpUtO KNnaccmn4eckmx KannbpoBoYHbIX Nonei -
http://www.kpfu.ru/docs/F382346128/Metodichkat.pdf

3asu A.E. Knaccuyeckne kanmbpoBoUHble Nons U ux cuMMeTpui - http://www.kpfu.ru/docs/F382346128/Metodichka2.pdf

M®TU / Kadbenpa Teopetudeckoli counankm / bubnmoteka / YuebHo-meToamyeckue nocobus -
http://theorphys.mipt.ru/biblio/metodichki.html

9. MeTtoguyeckue ykasaHusi ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn Heobxoanmbim TpeéoBaHI/IGM 015 OCBOEHUS ONCLNNANHBI IBNSETCS MOCEIEHNA NEKLUWIA.

B xoOe neKunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBsaHne yqe6Horo martepuana. O6pamaTb BHMMaHmne
Ha KaTteropum, OOpMynnMpOBKN, packpbliBatowWwye cogepxaHmue Tex Unu NHbIX SABNIEHUIN 1 npoueccos. B
cny4yae BO3HMKHOBEHWUSA BOMPOCOB O6pal.l.laTbC9| 3a KOHCYynbTaunsaMmy K npenogasartersto. B xone
n3yvyeHnsa ancumnnmHbl Maso orpaHn4ymeaTbCs nekunsamMmm, pekomMmeHagyetcsa n3y4ntb OCHOBHYHO
nntepartypy, 03HaKOMUTbBCA C LOMONMHNTENBHOW nvlTepaTypoM, HOBbIMU I'IY6J'II/IK8.LI,I/I9IMI/I.

camocTosi- | MOXHO BbIAENUTE HECKONBbKO BULOB CaMOCTOATENBHON paboThl CTYLEHTOB MPY U3YYeHNM

TenbHas ONCUMNNHBI.

paboTa Pa3zbop v ycBOeHMe nekUMOHHOro Matepuana. llocne kaxaon nekumn CTyLeHTy cnemyet
BHMMATENbHO NPOYMTATh 1 Pasobpatb KOHCMEKT, NPU 3TOM:
- [oHATb BCe MaTeMaTnyeckme BblKNnagku 1 nexatune B MXx OCHOBE hn3NHECKME MONOXEHNS U
JOnyleHns ; BOCNPOW3BECTN BCE BbIKNAAKWN CAMOCTOSATENbHO, HE MMAAS B KOHCMEKT.
- BoinonHuTb unu gogenatb BbIKNaaku, KOTOPbIe NEKTOP Npeanucan caenatb CaMoCTOATENbHO (ecnu
TakoBbIE MEIOTCH).
- Ecnu nekTop npeanucan paszobpatb YacTb MaTepuana 6onee noapobHO CaMOCTOATENBHO MO
LOCTYMHBIM NMMCbMEHHBIM U 3NIEKTPOHHBIM MCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenarb.
- Mpy BO3HNKHOBEHWMW KaKMX-nMBO TPYyLHOCTEN C MOHUMAHWEM MaTeprana PeKOMEHOYETCS NONpPOCUTb
MOMOLLM Y CBOUX OLHOTrPYNMHWKOB UM COKYPCHUKOB. TakXe MOXHO 06paTnTbCs 3a MOMOLLBIO K
nektopy. [lns 3T0ro MOXHO NIMYHO NOLOWTY K Npenoaasatento, nmbo Hanmcatb eMy aNeKTPOHHOE
MMCbMO, CPOPMYNIMPOBAB B HEM BO3HUKatOWMe BONpockl. K MMcbMy MOXHO NPUKPENUTb Kakune-nmbo
3NEeKTPOHHbIE MaTepuanbl, CBA3aHHbIe C BO3HUKILKMMW BONPOCaMW, HanpuMep, OTCKaHMPOBaHHbIE UK
cpoTorpadmpoBaHHbIe MMCTOYKN C PYKOMMUCHBIMU KOMMEHTapUsSIMM, NOMETKaMM, BbIKNaakamm 1 T.n.
CamocTosiTenbHOe U3yyeHne Yactu matepuna. Ecnv yacTb yuebHoro matepmana oTsefeHa Ha
CaMOCTOSITENBHOE U3YYEHUE, TO HEOBXOAMMO NMPUCTYNUTb K 3TOMY HE3aMELMTENBHO NOCNe yKasaHus
npenonasaTens n 0OCBOUTb Matepuan B OTBeAEHHbIE UM Cpokun. MaTepuan cnegyeT nsy4mTb No
LOCTYMHBIM NMMCbMEHHBIM 1 3NEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBWMT NpenofasaTeb.

3a4ver Y kaxpgoro CTyAeHTa Ha pyKax OOJIXXeH ObITb NMOMHbIA CNMCOK BOMPOCOB N4 3K3aMeHa. MIX MOXHO
TwaTtenbHO N3Y4YUTb K pa36I/ITb Ha HECKOJIbKO rpynn no ypoBHIO BaWnNX 3HaHWin. HeobxooumMo umeTb
KOHCMEKTbI BCEX NEKUMN W NpPakTn4ecKkmnx 3aHATMi. Ha 3a4vete 6y£l,yT npennoxeHbl 3ana4vn
aHalornyHbole pa36|/|paeMb|M Ha NPaKTU4YEeCKUX 3aHATUAX.

He ctout nsberartb nocelleHms KOHCYNnbTaUuun - Ha HEn MOXHO YTO4YHUTDb Yy NpenogaBartens Bce, 41o
OCTaJIOCb HEMOHATHbIM.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOrMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHbIX
cnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNMHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTenbHOro npouecca no aucunnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaoLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHok Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeay 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 cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.04.02
"Puamka" n MarmcTepckoi nporpamme "Teopetnyeckas n matemarmdeckas cpusnka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.5 Kannbposo4Hsie ronsi

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. BaiiH6epr, C. KaHToBasi Teopus nons. T.1. Obwas Teopusi [9neKTpoHHbI pecypc] - SnekTpoH. aaH. - Mocksa :
®duamatnnt, 2015. - 648 c. - Pexxum poctyna: https://e.lanbook.com/book/91164. - 3arn. ¢ akpaHa.

2. baiikos, t0.A. KBaHToBas MexaHuka [OnekTpoHHbIn pecypc] : yuebHoe nocobue / HO.A. balikos, B.M. KyaHeuos. ?
OnekTpoH. AaH. ? Mockea : Miapatenbctso 'Nlabopatopus 3HaHuit', 2015. ? 294 c¢. ? Pexum poctyna:
https://e.lanbook.com/book/70719. ? 3arn. ¢ akpaHa.

3. Bnagumunpos, H0.C. OcHoBaHust chnanku [DneKTpoHHbI pecypc] : y4eb. nocobue - SnekTpoH. aaH. - Mocksa :
Na3patenbcTBo 'Nlabopatopus 3HaHuit', 2015. - 458 c. - Pexxum goctyna: hitps://e.lanbook.com/book/66343. - 3arn. ¢
3KpaHa.

JononHuTtenbHas nuteparypa:

1. 3aau A.E. BeefeHve B TEOPUIO KNAcCMYeCKUX KanmbpoBOYHbIX nonel [SnekTpoHHbI pecypc]. KDY, 2013. - 38 ¢. -
Pexum poctyna: http://www.kpfu.ru/docs/F382346128/Metodichkal.pdf

2. 3asy A.E. Knaccunueckre kanmbpoBoYHbIE MO U UX CUMMETPUN [SnekTpoHHbIN pecypc]. KDY, 2013. - 54 c. - Pexum
noctyna: http://www.kpfu.ru/docs/F382346128/Metodichka2.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.5 Kannbposo4Hsie ronsi

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

Mpodomnb noarotoskun: Teopetudeckas n marematnyeckas usmka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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