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Mporpamma ancumnnuHbl "KeaHtosas Teopus Mepbl”; 01.04.01 "Martematmka".

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 ancumnnuHbl "KeaHtosas Teopus Mepbl”; 01.04.01 "Martematmka".

Mporpammy omncuunnvHel paspabdoTan(a)(v): LMPEKTOP MHCTUTYTa MaTeMaTnkm n mexaHunku Typunosa E.A. (aupektopat
NMuM, NHctuTtyT Mmatematnku n Mmexanvku M. H.W. Jlobavesckoro), Ekaterina. Turilova@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:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
JonxeH 3HaTb:

OcHoBHble TWMbI ONepaTopHbIX anrebp, Teopemy MMucoHa 1 ee 06061WEHNSA, OCHOBHbIE NPUHLMMLI KBAHTOBOW TEOPUM
Mepbl

JonxeH ymeTb:

OCYLWECTBNSATb NIMHERHOE NPOLONIXEHME Mepbl ANs anrebp pasnnyHbIX TUMNOB, CTPOUTb OPTOMOPCIV3MbI PELIEeTKU
OPTOMNPOEKTOPOB
JlonxeH Bnagetb:

OCHOBHbIMW METO4aMK 1 nNpuemMamy paboTbl C MepaMu B KOHTEKCTE KBAHTOBOW TEOPUU, HaBbIKaMy NMpencTaBneHus
Hay4HbIX pe3ynbTaToB

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas oncuunnuHa (Mogynb) BkAodeHa B pasgen "61.8.1B.08.02 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.04.01 "MaTemaTuka (FeoMeTpus U ee NPUNOXeHns)" n 0THOCKTCS
K AucumnanHam no Bbl6opy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 37 yaca(os), B TOM 4ncne nekuuu - 0 yaca(os), npakTndeckme 3aHaTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTosiTenbHas paboTta - 80 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 27 yaca(oB).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMIUHBIL: 3K3aMeH B 3 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BugoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMaTM4yecKuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)

Bupgbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

MX TPYB0EMKOCTb (B Yacax) cTosi-

N Paspenbl gucumMnivHbl / Ce- [Nekuwun,Jlekumu|MpakTu-MpakTtu-yla6opa-Jla6opa- Tenb-
moayns MeCTp| Bcero | B 3/. | Yyeckue |Yeckue |TOpHble|TOpHble| Has
copme [3aHATUSA, B 3an. |paboTbl,| B an. pa-

Bcero |cpopme| Bcero |cpopme| 60Ta
1. |Tema 1. OnepaTopHble anrebpel 3 0 0 6 0 0 0 15
5 Tema 2. Tepema MucoHa n ee 0606wweHns 3 0 0 12 0 0 0 o5

Tema 3. OCHOBHbIE MOHSATUS KBAHTOBOWA

3. TEOpUM Mepbl 3 0 0 8 0 0 0 18
4. Tema 4. MNpeobpasoBaHne OPTONPOEKTOPOB 3 0 0 5 0 0 0 10
5. [Tema 5. MNpooonxeHns COCTOSHWIA 3 0 0 5 0 0 0 12
NToro 0 0 36 0 0 0 80

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
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Mporpamma ancumnnuHbl "KeaHtosas Teopus Mepbl”; 01.04.01 "Martematmka".

Tema 1. OnepatopHble anre6pbl

OcHoBHbIE NOHATUS TEOPUM priepaTopHbIx anrebp. OcHoBHble cBoicTBa C*-anrebp 1 anrebp ¢ooH HeiimaHa,
KoHcTpykums MenbchaHaa-Hamapka-Curana, aneMeHTbl TEOpUM COCTOSIHUIA, Knaccudoukauus anrebp dooH HeiimaHa ¢
TOYKM 3PEHMUS FEOMETPUN OPTOMNPOEKTOPOB, ANEMEHTbI TEOPUMN MOPLAHOBBIX anredp, yrnopsaodeHHbIX 6aHaxoBbIx
NPOCTPAHCTB U OPTOMOYNSAPHBIX MHOXECTB.

Tema 2. Tepema MuncoHa n ee 0606LLeHNA

PenepHble goyHKLUMN B TPEXMEPHOM NPOCTPAHCTBE, FEOMETPUYECKUE CBONCTBA reoMeTpuyeckas nemma Mupoxa,
orpaHunyeHne penepHbix goyHkuuiA. Teopema Lopodeesa-LepctHesa. MNpobnema Makku-I'mucoHa. O6oblweHne
TeopeMmbl MncoHa. JInHeHble NpoaonxeHus Mepbl Ha anrebpbl Tvna |_n, 6eckoHeyHble anrebpbl, KOHEYHbIE anredpsbl.
BapwaHTbl TeopeMbl [nUcoHa ns ykasaHHbIX TUMOB anredp.

Tema 3. OCHOBHbIE MOHATUSA KBAHTOBOM TEOPUU MEPbI

MepeHoc 6a30BbIX CBOWCTB CTaHAAPTHOV TEOPUM MEPbI HA PELLETKY OPTONPOeKTOPOoB. OrpaHMyYeHHOCTb BMOJHE
alanTUBHBIX MEP Ha pelleTke OpTonpoekTopoBs anrebp doH Heimana pa3nmyHbix TMnos. Teopema Jlopodheesa o
CTpoeHun Mepbl. PasnoxeHune ksaHToBoe Mepbl locuapl-Xesntta. Teopembl 0 MOTOYEHYHON CXOAMMOCTH
nocneposaTenbHOCTElN Mep: Teopema Hukoamma, Teopema Butann-Xan-Cakca

Tema 4. Npeo6pa3oBaHne OpTONPOEKTOPOB

O6061weHne TeopeMbl BurHepa Ha peweTky OpTONpPOeKTOPOB, FOMOMOPCP3MbI MHOXECTBA OPTOMNPOEKTOPOB, TEOPEME
Lais o6 aBToMOphM3Max peLweTkn opToNpPOeKTOpoB anredpbl hoH HeliMaHa, CBOMCTBA COXPAHEHUSI TOYHbIX FpaHe
CEeMeINCTB OPTOMNPOEKTOPOB, ONUcaHne AMHaMMKn U CUMMETPUIA KBAHTOBOW CUCTEMbI HEMOCPELCTBEHHO B TEPMUHAX
3/IEMEeHTapPHbIX NMOMIOXEHNN 3TON CUCTEMBI

Tema 5. NMpononxeHuss COCTOAHNNA

CocTosiHus Ha C*-anrebpbix, ONpeneneHNe CUCTEMbI YUCTBIX COCTOSIHUIA B TEpMUHAX anemeHToB C*-anrebp, cBs3b
Mexay onepaTtopHOI Teopuel 1 TONONorMen KOMNakTHbIX MPOCTPaHCTB, CBSA3b MEXY NOCNen0BaTeIbHOCTAMU YNCThIX
COCTOSIHMIA 1 MakcuManbHbIMM abenesbiMu nopganrebpamm C*-anrebp, Teopema tTrna MycoHa Ans KBAHTOBbIX NOTUK

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOayIo)

CamocTosiTenbHast pabota 0by4arolLyxcs BoIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMSi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTUpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aumm 1 ocyLecTBAEHNS 06pa3oBaTenbHON AeATENbHOCTH N0 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkaszom MuHMCTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeaeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHMBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
MoHorpadms A.C.Xoneso - https://www.mccme.ru/free-books/holevo-quantum.pdf

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 OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLUIA NNaHUPYEMBIM pedynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUMpPyeEMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.
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Mporpamma ancumnnuHbl "KeaHtosas Teopus Mepbl”; 01.04.01 "Martematmka".

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

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS UCLUMANHBI (MOAYNS)
OcBoeHWe oucLUMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 31EeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHUMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NeYaTHbIX N3aaHnin GubNnoTeYHbIin
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 sk3eMnngapa) Kaxnoro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Matematuyeckuin noptan - http://www.allmath.com/
O6pasoBaTesNbHblii MaTeMaTUYeckmin nopTan - http://www.exponenta.ru/
Poccuiicknii KBaHTOBBIR LEHTP - hitp://www.rgc.ru

9. MeTtopnyeckue ykasaHus ans obydyaroLLmMxcsi N0 OCBOEHUKD AUCLMITIIMHBI (MOAYNSA)
Bug pa6ot MeToaounueckue peKoMeHaauum

npakTuyeckme | B xone noarotoBku K 3aHATUSIM N3Y4UTb OCHOBHYIO NUTEpPaTypy, 03HAKOMUTBLCS C OOMONHUTENbHOW

3aHSATUSA nuTepaTypoit, HOBbIMM NMyBNMKALMAMU B NePUOONYECKUX U3OaHUSX: XypHanax. 3anasatb
npenonaBaTento YyTOYHSIOWME BONPOCHI C LIENbo YSICHEHUSI TEOPETUYECKUX MOMOXEHWUA 1
ONTMMasnbHbIX CNOCOBOB peleHns pasnnyHbiX TUNOB 3aaad. MNpu aToM y4ecTb pekoMeHaauum
npenonasartens n TpeboBaHusi y4ebHOI NporpamMmbi.

camocTosi- | Bkntouaet B cebs Takue Buabl paboT, kak pabota HaL NEKUMOHHBIM MAaTEPUANOM, BKIOYAWas B
TenbHast cebs npopaboTKy OCHOBHbBIX TEOPETUHECKUX MOHATUI, MOLrOTOBKY K NMPAKTUYECKMM 3aHATUSIM,
pabota N3y4eHVe NMTepPaTypbl, MOCTPOEHNE NNaHa, KOHCMEKTMPOBAHME B NMPOLIECCE NMOAFOTOBKM K HAYy4HOMY

LOKnagy, KOTOPbIA Takxe NoLpas3yMeBaeT CAMOCTOSTENbHOE [0KA3aTENbCTBO OTAEMNbHbIX MYHKTOB, a

TakXxe NoAroToBKy K MPOMEXYTO4HOM aTTecTaumu. Kypc nocTpoeH Taknm 06pas3om HTO TONbKO

METOLMYHASA U PErynspHas caMocTosiTeNnbHas paboTa NprBERET K YCMEWHOMY YCBOEHNIO

OVCLMMVHBI

9K3aMeH OcBouTb TeOpeTquCKMM MaTtepunan no BCeM TemMam. Ins atoro Bbly4Tb BCe onpeneneHnsa OCHOBHbIX
NOHSATUIA N BCE OCHOBHbIE popMynbl, POPMYNMPOBKU TEOPEM, 3aTEM MOHATbL UOEN [OoKa3aTeNbCTB
TeopeM 1 Bbly4nTb 3T OOKa3aTeNnbCTBa.

nOBTOpI/ITb noen n MetTonbl peweHnda Bcex CtaHaapTHbIX 3a0a4 no BCEM TEMaM.

Bbl6paTb CNOXHble 3a40a4n N pewnTb nUX.

10. MepeyeHb MHPOPMALMOHHBIX TEXHONOINMIA, UCMOJIb3yEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuuninHe (Moaynko), BKIOYas nepedyeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaNMOCTH)

MepeyeHb NHHOPMALIMOHHBIX TEXHONOI WA, MCMONb3YEMbIX NMPY OCYLLECTBNEHNN 0Opa30BaTeNbLHOro nNpoLecca no
LMCLMMIMHE (MOBYNIO), BKNIOYAs NEePEYEHb NPOrPamMMHOro 06ecneyeHns 1 UHGPOPMALMOHHBIX CIPABOYHBLIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)
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Mporpamma ancumnnuHbl "KeaHtosas Teopus Mepbl”; 01.04.01 "Martematmka".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 01.04.01
"Matemartmka" n Marmctepckon nporpamme "feoMeTpns n ee NPUIoXeHmsa".
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Mporpamma ancumnnuHbl "KeaHtosas Teopus Mepbl”; 01.04.01 "Martematmka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
6£1.B.[1B.08.02 KBaHTOoBas reopus MepkbI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpodomnb noaroTosku: [eoMeTpus 1 ee NPUNOXeHUs
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.Xenemckuii, A. 9. KBaHTOBbIN (PYHKLMOHANbHbIV aHan3 B 6eCKOOPAVHATHOM M3MI0XEHNM : MOHorpagoms / A. 5.
Xenemckuit. - Mocksa : MUHMO, 2009. - 304 c. - ISBN 978-5-94057-507-8. - TeKCT : 9NeKTPOHHbIiA // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/9433 (nata obpauieHus: 15.05.2020). - Pexum
nocTyna: ans aBTopus. Nonb3osaTenew.

2.BenuHckuin, A. B. KBaHToBblE n3MepeHust : yiebHoe nocobue / A. B. BenvHckuii. - 4-e usgn. - Mocksa : llabopatopus
3HaHwi1, 2020. - 185 c. - ISBN 978-5-00101-691-5. - TekCT : aneKTPOHHbI // JlaHb : anekTpoHHO-6ubnuoTeyHas cuctema.
- URL: https://e.lanbook.com/book/135495 (nata obpalieHus: 07.08.2020). - Pexum foctyna: onsi aBTopua.
nonb3osarenen.

3.WepcTHes, A. H. MeToabl GUNMHERHBIX (OOPM B HEKOMMYTATUBHOM Teopumn Mepbl 1 MHTerpana / A. H. LWepcTHes. -
Mocksa : PUSMATJIINT, 2008. - 264 c. - ISBN 978-5-9221-0911-6. - TekCT : 9neKTPOHHbIN // NaHb :
9NeKTPOHHO-bubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/59501 (nata obpaweHuns: 07.08.2020). - Pexum
[OCTyna: ans aBTopma. MONb3oBaTenei.

JdononHutenbHaa nuteparypa:

1. BopucéHok, C. B. KBaHToBas cTatuctuyieckas mexaHuka : yiebHoe nocobue / C. B. BopucéHok, A. C. KoHapaTbes. -
Mocksa : PUSMATIINT, 2011. - 136 c. - ISBN 978-5-9221-1277-2. - TeKCT : 9NeKTPOHHbIN // NaHb :
aNeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/2672 (nata obpaueHus: 07.08.2020). - Pexum
JocTyna: ons asTopma. nonb3osaTtenen.

2.Hanmapk, M. A. HopMmupoBaHHbie konbLa [9nekTpoHHbI pecypc] / M. A. Halimapk. - 3-e n3a. - Mockea :
OUBMATIINT, 2010. - 688 c., 3 un. - ISBN 978-5-9221-1273-4. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/544789 (nata obpaweHusi: 15.05.2020). - Pexum pocTtyna: no noanucke.

3. Xenemckuia, A. $1. Nlekumm no cpyHKLMOHANBbHOMY aHanmay : y4ebHuk / A. S. Xenemckwuia. - 2-e nsg. - Mockea :
MLIHMO, 2014. - 560 c. - ISBN 978-5-4439-2043-6. - TeKCT : 9NeKTPOHHbI // JlaHb : 9NeKTPOHHO-6ubnuoTeyHas
cuctema. - URL: https://e.lanbook.com/book/56415 (naTa obpaweHusi: 15.05.2020). - Pexum gocTtyna: ons aBTopuma.
nonb3osarenen
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6£1.B.[1B.08.02 KBaHTOoBas reopus MepkbI

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

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpodonnb noarotosku: [eoMeTpus 1 ee NPUNOXEHUs
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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