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Mporpamma gucumnnunHel " JononHUTENbHbIE FNaBbl NPUKNAAHOro oyHKUMoHansHoro aHanunsa"; 01.04.04 "MNpuknanHaa matemartumka".

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 gucumnnunHel " JononHUTENbHbIE FNaBbl NPUKNAAHOro oyHKUMoHansHoro aHanunsa"; 01.04.04 "MNpuknanHaa matemartumka".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodoeccop, A.H. (npodpeccop) Maenoea M.®. (kacbenpa BblYUCAUTENBHOM
mMaTemaTvku, OTAeNneHme NpuknagHon MatemaTmku n nHpopmatmkm), Maria.Pavliova@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
MK-1 Co3aaHune neparormyeckunx yCrnoBuii oNis pasBuTus Fpynnbl 06yHaroWwmnxcs no

nporpammam BO, opraHv3aLnoHHO-MeTOANYECKOE, NPenoAaBaHne ons nporpamm
GakanaspuaTta, OPUEHTMPOBAHHLIM HA COOTBETCTBYIOWMIA ypoBeHb keanudnkaumnlll]

MnK-2 YnpaeneHne aHanMTMyecknmm pabotamm u nogpasneneHvem, ynpasneHume
MHPPACTPYKTYPOI paspaboTku 1 CONPOBOXAEHME TPEDOBAHMIA K cMCTEMaM

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE MOHATUS U MONIOXEHNS, NexXalime B OCHOBE LAHHOW MateMaTtuyecKoi AUCLMMIUHDI.
JonxeH ymeTb:

NPUMEHNATb 06LWMe NPUHLMMBI (OYHKLMOHAIBHOMO aHanu3a K PeLeHnio pasnnyHbIX NPUKNanHbix npobnem kak npu
MOCTPOEHUN U 060CHOBaHMUM PA3NNYHbBIX MPUBNNXEHHBIX METOLO0B, TaK 1 NMPU NOCTPOEHNN MOAENEN MATEMATNYECKOA
SKOHOMVIKM.

JlonxeH Bnagetb:

NOHMMaHWeM ponn n mecta prHKLI,VIOHaJ'IbHOFO aHanm3a B COBpeMeHHOM MaTeMaTnyeCckom aHanmse, B
BblYMCNUTENBHON MaTeEMATKKeE, B Teopumn aKkcTpemalibHblX 3ana4 n B 3KOHOMWKO-MaTeMaTnyeCckom MooennpoBaHun.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

Mncnonb3oBaTb NOoMy4eHHble 3HAaHWSA B npoLlecce NnoarotoBkn K coaye skdamMeHa KaHaomnartckoro MMHMMyma no
cneunanbHOCTSAM BblHUCINTENBbHAA MaTeMaTka U MaTteMaThnyeckas KI/I6epHeTI/IKa.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkoveHa B pasgen "61.8.10B.01.01 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHoi obpasosartenbHoi nporpammel 01.04.04 "MpuknagHas matematuka (MaTemaTunyeckoe
MOENMPOBaHME)" 1 OTHOCUTCS K AMCLMUMIMHAM NO BbIGOpPY.

OcBaunBaeTcs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was Tpyn0eMKOCTb AUCLIMIMINHBI COCTaBASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), mpakTudeckme 3aHaTus - 36 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 108 yaca(os).
KoHTponb (3a4ét / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHLIL: 3a4eT B 3 CEMECTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
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Mporpamma gucumnnunHel " JononHUTENbHbIE FNaBbl NPUKNAAHOro oyHKUMoHansHoro aHanunsa"; 01.04.04 "MNpuknanHaa matemartumka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 1. OneMeHTbl CnekTpanbHOM
TEoPUN NMUHENHbIX
CaMOCOMpPSAXEHHbIX OnepaTopos B
1. [runbbepToOBOM NPOCTPaHCTBE. 3 0 2 0 6
OnpepneneHne caMoOCOMPSAXEHHOTO
onepartopa, OCHOBHble CBONCTBA,
npuMepsbl.

Tema 2. OpToroHanbHble n
MPOEKLUMOHHbIE onepaTopsbl.
OcCHOBHbIe CBONCTBA NPOEKLNOHHbIX
2. lonepatopos. MonoxuTensHo 3 0 2 0 6
onpeaeneHHble onepaTopbl, KOPEHb
KBaOpaTHbIV U3 NONOXUTENBHO
onpeaeneHHoro oneparopa.

Tema 3. CnekTp caMoConpsXXeHHOro
oneparopa, OCHOBHbIE TEOPEMbI O

3. |cnekTpe caMoCconpsaXeHHoro 3 0 2 0 6
oneparopa, MHBapnaHTHble
noanpocTpaHcTea.

Tema 4. HeorpaHuyeHHble NNHERHbIE
onepartopbl, OCHOBHbIE MOHATUS 1

4. lonpegeneHus. CnektpanbHoe 3 0 2 0 6
pasnoxeHne HeOrpaHNYEHHOro
CaMOoCONPsXEeHHOro oneparopa

Tema 5. HenuHelHble onepartopbl 1
PYHKLIMOHanNb! B 6aHaxoBbIx
npoctpaHcteax. OnpegenexHns,

5. |ocHoBHble cBOMCTBA. PasnunyHble 3 0 2 0 6
BUAbl HENPEPLIBHOCTW OMEepaTopos,
CBSI3b MEXAY AEMUHENPEPbIBHOCTbIO
N XEMUHENPEPbLIBHOCTbIO.

Tema 6. OundbdpbepeHuman n
npowssogHas no aTo.
OudpdpepeHumnan n npomssogHas no
6. |Ppewe. CBA3b MeX Y 3 0 2 0 6
npoussodHbiMu "aTto n dpele.
Ob6obLweHHas chopmyna JlarpaHxa u
HepaBeHCcTBO Jlvnwnua.

Tewma 7. lNpoussogHas v rpagnenHt
pyHKUMOHana.
OndbdpepeHumpyemocTb 1 rpagneHT
- [HOpMBbI. OcHoBHble CBOMCTBA 3 0 > 0 6
rpanveHTa HopMbl.

JnddpepeHumpyemocTb No
HanpaBneHnto 1
andopepeHumpyemocTb no Lisapuy.
Tema 8. lNoTeHumanbHble 1
MOHOTOHHbIE NOTEHUMNanbHble
oneparopsbl. [Mpumepbl
g. [noTEHLIMANBHBIX 11 MOHOTOHHbIX

" |noTeHUManbHbIX ONepaTopos.
Ycnosusi, obecneynBatoLLme
MOHOTOHHOCTb NOTEHLMaNbHbIX
onepartopos.
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Mporpamma gucumnnunHel " JononHUTENbHbIE FNaBbl NPUKNAAHOro oyHKUMoHansHoro aHanunsa"; 01.04.04 "MNpuknanHaa matemartumka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 9. Ycnosumsa noteHumanbHoCTu

onepaTopoB: YCoBUs

NOTEHUMNANbHOCTW B UHTErpanbHow

M BMS MOTEHUMANbHOCTY B

9 doopme, ycno OTeHLManbHoC 3 0 > 0 6

" |andpdpepeHumnansHol popme.
CBefLieHVe HEKOTOPbIX YpaBHEHUI K
9KBUBANEHTHbIM YPaBHEHUSAM C
noTeHuuanbHbIMN onepaTopamu.

Tema 10. Obwwme ceoiicTBa
noTeHUManbHbIX ONepaTopos.
YcuneHHas HenpepbIBHOCTb
10.|noTeHumnanbHbIx onepatopos. CesA3b 3 0 2 0 6
MeX Iy MOMHOW N YyCUNeHHOM
HEeMNPepbIBHOCTbIO MNOTEHUMANbHbBIX
oneparTopos.

Tema 11. Cnabas
NONYHENPEPbLIBHOCTb 1
HENPEPbLIBHOCTb (DYHKLMOHAMOB.
Kputepuii cnaboit
NONYHENPEepPbIBHOCTM (DYHKLIMOHAMOB.
Ycnosus cnaboit
11.{nonyHenpepbIBHOCTM BbIMYK/IbIX 3 0 4 0 10
PyHKLMOHanoB. Ycnosus cnabol
NONYHENPEPbLIBHOCTM 1 BbIMYKIOCTM
andgodpepeHLmpyemblx
PyHKLMOHanos.. Mpumepbl cnabo
NONYHeNpPepbIBHbIX CHU3Y
PYHKLNOHANoB.

Tema 12. 3agaya MUHMMU3aAUUN
OyHKLMOHANA: 9KCTPEMANbHbIE TOUKU
goyHKUMOHana, 06obueHHas Teopema
12 Berviepwrpacca. [loctaToyHble 3 0
‘|npu3Hakn 6e3ycnoBHOro MMHUMYyMA.
Teopema 06 yCNOBHOM 3KCTPEMYME.
MpuMepbl. NPakTUYECKOE 3aHATHE

Tema 13. MuHnmunaupyowme
rnocnenosaTenbHOCTH.
OrpaHn4eHHOCTb MUHVMU3MPYIOLWEN
13.|nocnenosarenbHocT. Cnabas 3 0 2 0 6
CXOAMMOCTb MUHUMU3NPYIOLLEN
nocnenoBatenbHocTU. O KOPPEKTHOW
nocTaHoBKe 3a4a4n MUHUMN3aLUnn.

Tema 14. MeTtog Hanckopenwero
crycka pelleHns 3anadu
MWHUMM3aLMKN PyHKUMOHAana B
6aHaxoBoM npocTpaHcTee. Teopema
14.|0 cx0AnMOCTY METORA AN 3 0

‘[amdbdoepeHumpyembix no Mato
doyHKUMoHanos. Teopema o
CXOOMMOCTV MeToda NS ABaxdbl
andpdpbepeHumpyemblx no ato
pyHKLIMOHANOB.

Tema 15. OnemeHTbl Teopun

CoboneBckrx NPOCTPaHCTB.
OCHOBHblEe ChyHKLMOHANbHbIE

15. NpoCTpaHCTBa, NpocTenwmne 3 0 2 0 6

HepaBeHCTBa. YcpeaHeHne oyHKUNIA.

O606LWeHHbIE OYHKLUN.

CrpaHnua 513 13.




Mporpamma gucumnnunHel " JononHUTENbHbIE FNaBbl NPUKNAAHOro oyHKUMoHansHoro aHanunsa"; 01.04.04 "MNpuknanHaa matemartumka".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 16. duddepeHunposaHue
0606LWeHHbIX pyHKUMiA. OB606LIEHHbIe
16.|POM3BOMHbIE B CMbICTE Coboneea. 3 0 > 0 6

‘|NMpocTpaHcTBa Cobonesa.
Annpokcumaums rnagkmumm
pyHKUMAMN.

Tema 17. Cnenbl coyHKUMA N3

CoboneBckux NpocTpaHCTB. TeopeMbl
17.|BnoxeHns. 3kBnBaneHTHbIE 3 0 2 0 8
HOpMMPOBKYM NpocTpaHcTe Cobonesa.

NToro 0 36 0 108

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. dneMeHTbI cnekTpanbHOW TEOPUU NIMHEMHbIX CaMOCOMNPAXEHHbIX OnepaTtopos B rwnbﬁeproaom
npocCTpaHCcTBe. Onpe.u.eneHue caMocCOnpsiXeHHOro oneparopa, OCHOBHble CBOWUCTBA, NPUMEpbI.

Ha 3aHsTUN Onst nHeRHbIX OrpaHNYEHHbBIX ONepaTopoB, 3a4aHHbIX B rMNb6EPTOBOM NPOCTPAHCTBE, BBOAATCS MOHSATUE
CONPSIXEHHOTrO ornepartopa, UCcneayoTcst ero ceoincTea. JJaetcs onpeneneHne KBaapaTuyHon hopMbl, MOPOXAAEMON
NUHENHBIM onepaTopoM. 3n0XeHHbI MaTepuan NoaKPENNSeTCs PACCMOTPEHNEM KOHKPETHbIX NPaKTUYECKMN 3HAYUMbIX
npYMepPOB.

Tema 2. OpTOFOHaHbeIe 1N NPOoeKUNOHHbIe onepaTopbl. OCHOBHble CBOMCTBa NMPOEKLUOHHbIX OnepaTopos.
MonoxurenbHO onpenesnieHHble ornepaTropbl, KOPeHb KBaapaTHbIi U3 NONOXUTENbLHO onpeaeneHHOro oneparopa.

JaeTtcs onpeneneHne caMoConpsiXeHHOro oneparopa, N3y4arTCs ero CBOMCTBA Y CBOMCTBA MOPOXAAEMON UM
KBaApatU4HOM popMbl. BBOAATCA MOHATUS OPTOrOHANBHOrO U MPOEKLIMOHHOMO OnepaTopos. PopMynnpyoTCs 1
[0Ka3blBAKOTCA UX OCHOBHblE cBolicTBa. OnpeaensieTcs Knacc NofoXUTENbHO onpeaeneHHbIX onepaTopos, BBOAUTCS
noHsatue "KopeHb KBaapaTtHbI U3 NONOXUTENBHO onpeaeneHHoro oneparopa”.

Tema 3. CnekTp camoconpsixXeHHOro oneparopa, 0OCHOBHbIe TEOPEMbI O CMEKTPe CaMOCOMNPSXXEeHHOro oneparopa,
UHBaAapMaHTHble NoANpPoCTpaHCTBA.

Ins camoconpsixXeHHOro oneparopa LoKa3blBAETCS, YTO BCE ero COOCTBEHHbIE YNCNA BEWECTBEHHDI, MPOBOAUTCS
noapobHoe nuccnepoBaHue cnekTpa (MHOXecTBa COBCTBEHHbIX 3HAYEHWI onepaTopa), NPeACcTaBNEHHOE PSAOM TEOPEM,
KOTOpble NPUHATO HasbiBaTb "OCHOBHbIE TEOPEMbI O CMEKTPE CAMOCONPSIXEHHOro onepartopa”. YcTaHaBnusaeTcs, 4To
CMEeKTP CaMOCOMpPAXXEeHHOro oneparopa He nycr.

Tema 4. HeorpaHun4yeHHble IMHENHbIE OMepaTopbl, OCHOBHbIE MOHATUSA U onpeaeneHus. CnekTpanbHoe
pasnoxeHue HeorpaHMYeHHOro camoconpsiXXeHHoOro orneparopa

Llenb 3aHATUS: pacnpoCTPaHnTb NoNyYeHHbIE AN OrPaHUYEHHbIX ONepaTopoB Ha Npeablaywmx 3aHATUsX pe3ynbTaThl
Ha Knacc HeorpaHMyYeHHbIX ONepaTopoB, NOSICHNTb, Kakne CNOXHOCTU Mpu 9TOM BO3HUKaKOT. Pacckasatb 0
CMeKTpanbHOM PasnoXeHUn HeorpaHNYEHHOro CaMoOCOMNpPSXEeHHOro onepartopa. Beectn noHsaTHe "3ambikaHne
onepartopa”.

Tema 5. HenuHelHble onepatopbl U ¢hyHKLMOHanNbl B 6aHaxoBbiX NPOCTpPaHCcTBax. OnpeneneHnsi, OCHOBHbIE
csBoncTBa. Pa3nuyHbie BMObl HENPEepPbIBHOCTU OMepaTropoB, CBSA3b MeXAy AeMUHeNnpPepbIBHOCTLIO U
XEeMUHeNpPepbIBHOCTbIO.

Lns HeNMHeHbIX ONepPaTopPoB, 3adaHHbIX B 6aHAXOBbLIX MPOCTPAHCTBAX, ONPEAENSOTCA NCMOb3yeMble B fanbHewem
NOHATUSA: OrPAHUYEHHOCTb, HEMPEPBLIBHOCTb, MONOXUTENbHOCTb, NONOXUTENbHASA ONPeneneHHOCTb, KOSPUUTUBHOCTD,
MOHOTOHHOCTb, MOTEHLMANbHOCTb. Ha NpuMepax 0eMOHCTPUPYETCS, Kakne onepatopbl 0651afatT TeM UK UHbIM
CBONCTBOM.

Tema 6. OudbcpepeHuman u nponssogHas no aro. OuddepeHuman n nponssogHas no ®dpewe. CBA3b Mexay
npon3BogHbiMKu FaTo u dpelue. O606LLeHHas chopmyna JlarpaHxa u HepaBeHCTBO Jlunwumua.

Lns HenuHelHbIX 0NepaTopPOoB, 3a4aHHbIX B BaHAX0BbIX MPOCTPAHCTBAX, ONPELENSIOTCS anddcpepeHLmansl 1
npomnssogHble no ato n Ppewe. Ha npumepax LeMOHCTPMPYeTCS CylWeCTBOBaHWE TON AW MHOW NPON3BOAHOMN,
nokasbiBaeTcs, YTO CyleCTBOBaHNE NPOU3BOAHON MO [Mato He rapaHTUpyeT CylecTBOBaHME NPon3BoaHON No Ppewe.
DopMynnpyoTCs YCNOoBKS, NPU KOTOPbIX U3 CyWeCTBOBaHNS NPOU3BOAHON No ["ato cnegyeT CylwecTBoOBaHNe
npon3sogHomn no dpele.

Tema 7. NMponssogHas u rpaaueHT dpyHKUuUoHana. OuddepeHumpyeMocTb U rpagaueHT HopMbl. OCHOBHbIE
CBOMCTBa rpagueHTa Hopmbl. dudpdpepeHumpyeMocTb Mo HanpasneHuo u gudpcpepeHumpyemocts no Lsapuy.
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Mporpamma gucumnnunHel " JononHUTENbHbIE FNaBbl NPUKNAAHOro oyHKUMoHansHoro aHanunsa"; 01.04.04 "MNpuknanHaa matemartumka".

Ina HenuHelHbIX OyHKLMOHAN0B B 6aHax0BbIX MPOCTPaHCTBAX BBOASATCS MOHSATUSA NPOU3BOAHOM 1 rpaaneHTa. Ins
0[HOro 13 Hanbonee BaxHbIX PYHKLMOHAN0B B HaHaX0BOM NMPOCTPAHCTBE - HOPMbI - CDOPMYNIMPYIOTCS U
060CHOBBIBAKOTCS YCNOBUS, MPU KOTOPLIX HopMa ByneT audocpeperumpyema no ato nnu ®Opewe. Beoaatcs takxe
Takue NOHSATWSI, KakK AMpdepeHLMPYEMOCTb MO HanpaBneHuio U auddgepeHLmpyemocTb no Leapuy.

Tewma 8. MNoTeHUMWaNbHbIe N MOHOTOHHbIE NOTEHLUWaNbHbIe oneparopbl. npl/IMepr noteHuuanbHbIX ® MOHOTOHHbIX
noTeHUuuanbHbIX onepaTropos. Ycnosus, obecneunBaloLLLie MOHOTOHHOCTb NOTEHUMaNbHbIX oneparopos.

Ha 3aHaTtuu O6Cy>K,D,aPOTCﬂ CBOWCTBaA NOTEHUMNANBHOCTN U MOHOTOHHOCTU HENMHENHOro oneparopa. Ha KOHKPETHbIX
npuMmepax, cpegn KoTopblxX, B HaCTHOCTK, onepartop Hewmbiukoro, CTyaeHTaM OEMOHCTPUpPyeTCcs, Kakme n3 oneparopos
3TUMU cBOCTBaMu obnanator. CDopMym/lpyech 1N O0OKa3bIBAETCA valTele7| MOHOTOHHOCTUM NOTEeHUMaNbHOro oneparopa.

Tema 9. Ycnosus NoTeHUMaNbHOCTH oneparoposB: ycnoeusa noteHUunanbHOCTU B MHTerpaanoﬁ dopme, ycnosus
noTteHUnanbHoOCTN B .IJ,VIQJ(*)epeHLI,VIaanOﬁ dopme. CeeneHue HeKOTOpbIX ypaBHeva K 9KBUBAJIEHTHbIM
ypaBHeHUsM C NnoTeHUnalbHbiMU OonepaTtopamu.

3aHsTIe MOCBSILEHO NoNyYeHNIo YCNoBMi obecneymBatowmx NoTeHUManbHoCcTb oneparopa. MNonyyaoTcs u
060CHOBbLIBAIOTCS ABa BMAA YCNOBUIA: YCNOBUS NOTEHLUMANBHOCTU B MHTErPanbHOM oopMe, YCNoBMS NOTEHLMAaNbHOCTU B
andpdpepeHumansHoin doopme. ObcyxaaeTcs Takxxe MeToauka, No3BossolWas CBOANTb HEKOTOPbIE YpaBHEHNS K
9KBVBANEHTHbIM YPaBHEHMSIM C NOTEHLUMANIbHBIMU OMnepaTopamu.

Tema 10. O6LiMe cBOMCTBA NOTEHLNaANbHbIX oneparopos. YcuneHHas HenpepbiIBHOCTb NOTEeHUWa/IbHbIX
oneparTropos. Ces3b mMexny MONMHON U yCVIHeHHOVI HenpepbiIBHOCTbIO MOTEeHUMabHbIX onepaTtopoB.

Ha 3aHsTMKM BBOAMTCS HOBOE MOHSATHE - YCUNEHHAs HEMPEPbLIBHOCTb onepatopoB. MNpy pasnunyHbIX NPennonoXeHnsx Ha
MCXOLHblE AaHHble POPMYNMPYIOTCS HEOOX0AMMbIE U [OCTATOYHbIE YCIIOBUS, 0BecrneynBatowme yCuneHHyio
HenpepbIBHOCTL onepaTopa. ns pedonekcmeHoro 6aHaxoBa NpoCcTpaHCTBa OOPMyNMPYeTCs 1 A0Ka3biBaeTCsl KpUTepui
YCUNEHHOW HENPEPbLIBHOCTY.

Tema 11. Cnabas nonyHenpepbiBHOCTb U HENPepPbIBHOCTb (hyHKLMOHanoB. Kputepun cnabom
nonyHenpepbIBHOCTU (pyHKLIMOHaNoB. YcnoBus cnabon nonyHenpepbiBHOCTU BbINYK/bIX OYHKLMOHANOB.
Ycnosus cnaboi nonyHenpepbIBHOCTU U BbiNyKNOCTU audpcpepeHumpyembix oyHKumoHanoB. Mpumepsbl cnabo
nonyHenpepbiBHbIX CHU3Y OYHKLIMOHANOB.

Ha 3aHsTMKM onpenensieTcs cBoMCTBO cnaboli NonyHenpepbiBHOCTY doyHKUMOHaNa, (oopMynnpyeTcs 1 AoKasbiBaeTcst
KpuTepwii cnaboli NonyHenpepbIBHOCTY coyHKLUMOHAN0B. BeiBoasiTcst ycnoBust cnaboii nonyHenpepbIBHOCTY BbIMyK/bIX
PYHKLIMOHANOB 1 ycnoBus cnaboli NonyHenpepbiBHOCTM 1 BbIMYKNOCTY ANddEpEeHUMpPYeMbIX (oyHKLIMOHANOB.
MprBOOATCS NPUMepPbl OYHKUMOHANO0B, 06nafatoWwmnx aTMMU CBOMCTBaMM.

Tema 12. 3apaya MMHMMM3aLMK PYHKLIMOHaNa: 3KCTpeMarnbHble TOUKN (hyHKLMOHana, 0606L,.eHHas Teopema
BenepuwrTpacca. [loctaTtouyHble Npu3Haku 6e3ycnoBHOro MMHMMYMa. Teopema 06 yCOBHOM 3KCTpPEMyMe.
MpuMepbl. NpakTMYecKoe 3aHATUe

Llenb 3amaHus - Nony4mTb HeobXoOMMbIE 1 JOCTATOYHbIE YCNOBUS 0HO3HAYHOW Pa3pellMoCTy 3a4a4M MUHUMU3aLUN
goyHKUMoHana. Mpn 3ToM oopMynnpyoTCS 1 OOKa3blBalTCA TeopeMbl BeliepliTpacca, 0ocTaToYHble MPU3HaKki
0e3ycnoBHOro MMH1MyMa. JlokasbiBaeTcs Teopema 06 04HO3HAYHOM Pa3pemnMocTy 3a0a4v MUHMX3aUU ans
PyHKUMOHanNa, rpafueHT KOTOPOro - MOHOTOHHbIV oneparop.

Tema 13. MMHumuswpyrou.wle nocnenoBareibHOCTU. OrpaHI/I‘-IEHHOCTb MUHMMU3NPYIOLLLE NocnenoBaTesibHOCTU.
Cnabasi cxogMMOCTb MUHMMU3NPYIOLLLE NocnenoBaTesibHOCTU. (o) KOpPpPEeKTHOM NOCTaHOBKe 3aaa4v
MUHUMUM3auun.

O6cyxnaeTcst BONPOC: BCeraa v MUHUMU3UPYIoLLas NnocneoBaTelbHOCTb CXOAUTCS K TOYKE MUHUMYyMa CPyHKLIMOHaNa.
DopMynMpyoTCs YCnoBums, obecrnednBalolLne orpaHUYeHHoCTb 1 cnabyio CXoAUMOCTb MUHUMU3NPYIOLLE
nocnenoBaTeNibHOCTU. BBOANTCS NOHSATUE KOPPEKTHOCTN NOCTAHOBKM 334241 MUHUMU3ALWMW, FaBHOEe YCNOoBME KOTOPOA
- CUNbHAs CXOOMMOCTb MUHMU3NPYIOLLEN NOCNeN0BaTEeNbHOCTH.

Tema 14. MeToa HaucKopeWLlero cnycka peLleHus 3aga4yv MUHMMU3auumn pyHKLMoHana B 6aHaxoBom
npocTtpaHcTBe. Teopema 0 CX0AMMOCTU MeToaa ans audpcpepeHuMpyeMbix no Mato coyHKLMoHanoB. Teopema o
CXO0AMMOCTU MeToAa Ans ABaxabl audpdpepeHumnpyembix no Marto pyHKLMOHANOB.

WN3anaraetcs naes 0606weHns MeToAa HauCKOpPenwWero crnycka ans abecTpakTHo 3afaqn MUHMMKU3aumy B 6aHaXoBOM
npocTpaHcTBe. YCTaHaBNMBaeTCst KOPPEKTHOCTb 3TOro 0606weHus. [lokasbiBatoTcs TeopeMa 0 CXOAMMOCTU MeToa ans
AndpdpepeHLmMpyeMblx No Mato goyHKLIMOHANOB 1 TEOPEMa O CXOAMMOCTU MeToAa AN ABaXAbl AMepeHLMpyeMbIX No
raTo goyHKLIMOHANOB.

Tema 15. dnemeHTbl Teopum Co6oneBckux NpocTpaHcTB. OCHOBHbIe (PYHKLMOHaNbHbIe NPOCTPaHCTBa,
npocrenne HepaBeHCTBa. YcpeaHeHue coyHKUmMn. O606LL,eHHble OYHKLMMN.

Ha 3aHaT1MKn Ha npyumepe 3a8a4n 0 MasbiX NPOAOSbHbIX KONebaHUsIX XeCTKO 3aKPEmnneHHOR NNacTuHbl LEMOHCTPUPYeTCS
3aBbllleHne TpeboBaHWi rankoCTh PeWweHnst B KnacCU4ecKolr NocTaHoBKE MaTeMaTuyeckon consnku. Beoastes
NoHsITMe 060BLEHHbIX PeLeHNiA, ONNChIBAOTCS UCMONb3yeMble B fanbHeWeM yHKLMOHANbHbIE MPOCTPaHCTBA,
[l0Ka3blBaeTCS pAn BCNOMOraTe/bHbIX HEPaBEHCTB.

Tema 16. OudhcepeHumnpoBaHue 0606LLeHHbIX oyHKLMIKA. O606LLeHHble Npon3BoaHbIe B cMbicnie Cobonesa.
MpocTtpaHcTBa Cob6oneBa. ANNpoKCUMMaL WA Maakumm ¢oyHKLMSIMM.

B knacce 0606LWeHHbIX OYHKLMA BBOAWUTCS onepaums auddepeHumposanus. aetcsa onpeneneHme o6obueHHom
Npon3BoLHON. [POBOANTCSA CPABHEHMNE 3TOrO NOHATUS C KNACCMYECKUM OnpeneneHeM nponssonHoi. Jaetcs
onpegneneHune npoctpaHctea Cobonesa. [okasbiBaeTcs, 4To noboit aneMeHT npoctpaHctea Cobonesa c noboii
TOYHOCTbIO MOXET BblTb MPUBNUXEH FNALKON OYHKLNEN.
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Tema 17. Cnenbl coyHKLMI N3 Cob60NeBCKMX NPOCTPaHCTB. TeopeMbl BNOXEHUs. DKBUBaNEHTHbIE HOPMUPOBKU
npoctpaHcte Cobonesa.

DopmMynmnpyeTca 1 OOKasblBAETCH PAL BAXHbIX C TOYKM 3PEHUS MPUNOXEHUI Pe3yNbTaTtoB TEOPUN NPOCTPAHCTB
Cobonesa, cpeam KoTopbix HepaBeHcTBa Ppuapmrxca u NyaHkape, Teopema Pennuxa. Beogutcsa noHsitue: "Cneq
doyHKuMKn". [lokasbiBaeTcs psag TEOPEM BIOXEHNS, MCMONb3yEMbIE B fANbHENWEM MPU UCCNEA0BAHNN MPUKNALHbIX
3apa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS MO 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOL paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HaNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa3oBaTebHBIMU PECYpcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBEpXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4peXxaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbIX CPEACTB M0 AUCUMUNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas UHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHUPYEMbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0byHatowmxcs,
LEMOHCTPVPYEeMbIM pe3dynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

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

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

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT 3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0by4atowWwmnMcs B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

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

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBoI TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHMKN NeYaTHbIX M3aaHUn BBNNOTEYHbI
ooHA, AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

lypesuy A. ., KopHes B. B., Xpomos A. . C6opHUK 3a8ay no pyHKLMOHaNbHOMY aHanmay. - CM6.: NlaHs, 2012. - 192¢. -
http://e.lanbook.com/books/element.php?pl1_id=3175

3anaym no Teopun coyHKLMIA 1 OYHKUMOHaNbHOMY aHanmay ¢ pelweHusmmn: YuebHoe nocobue / T.A. JleoHTbera, A.B.
LompuHa. - M.: HAL NHdppa-M, 2013. -164 c.: 70x100 1/16. - (Beicwee obpasosaHue: Maructpatypa). -
http://www.znanium.com/catalog.php?bookinfo=377270

Konmoropos A.H., ®omuH C.B. DnemeHTbl Teopmun PyHKUNIA 1 OYHKLMOHANBHOMO aHanusa. - 7-e uaga. - M.: duamatnur,
2009. - 572 c. - http://e.lanbook.com/books/element.php?pl1_id=2206

[MopTan Matematnyeckmx UHTEpPHeT-pecypcos - hitp://www.math.ru/

2206 Kpatkuii kypc doyHKLUMOHanbHOro aHanusa: YuebHoe nocobue. / JlioctepHuk J1.A., Cobones B.W. 2-e uzga., ctep. 7
Cnb.: apatenbcTBo JlaHb, 2009. 7 272 c. - ISBN 978-5-8114-0976-1 - http://e.lanbook.com/view/book/245/

9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHaumm

npaxktnyeckue O6yqaloume09i nony4yaroT 3agaHune no oceeweHnto Oﬂpe,ﬂ,eﬂéHHbIX TeopeTn4eckmnx Bonpocos nnn

3aHATUA peweHno 3aga. Pa6oTa BbINOMHAETCS NUCbMEHHO 1 cOaéTcs npenogasartento. OueHuBatotcs
BnajgeHne matepuanom no teme pa6OTbI, aHanuTn4yeckune CI'IOCO6HOCTI/I, BnageHne mMetooamun, ymeHus
N HaBblKW, Heobxo0auMble ONS BbIMNOHEHUS NpensioXeHHbIX 3a4aHunii.

camocTos- | Obyvatowmecs caMocTosTeNbHO NUWYT paboTy Ha 3aJaHHyo TeMy M cAaloT Npernoaasarento B
TenbHas nMcbMeHHoM Buae. B paboTe nponssoanTcst 0630p Matepuana B onpeaenéHHoi TeMaTn4eckoii
paboTa obnactu nubo npeanaraeTcs coBCTBEHHOE pelueHne onpeaenéHHoN TeopeTnIecKon unim
npakTuyeckol npobnembl. OLeHnBaloTCs NpopaboTka MCTOYHUKOB, M3N0XeHWe Matepuana,
pOpMyMpPOBKa BbIBOAOB, COONtoaeHNe TpeboBaHWi K CTPYKType U odpopMieHunto paboThl,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae ny6nmyHol 3alimnThl OLIEHMBAIOTCS TakXe opaTtopckue
cnocobHocTw.
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Bup pabor MeToaouyeckme pekomeHoauum
3ayet Buner 1
CnekTp camMoconpsXeHHOro oneparopa, OCHOBHbIE TEOPEMbI O CMEKTPE CaMOCOMPAXEHHOMO
onepartopa,

Cnabasi nonyHenpepbIBHOCTb U HEMPEPLIBHOCTb doyHKUMOHanoB. Kputepuit cnaboit
NnonyHenpepbIBHOCTA (PYHKLIMOHANOB.

Bunet 2

MeTon HancKopeWiero cnycka peleHunst 3aaadm MMHMMM3aunn dyHkumoHana B 6aHaxoBoM
npocTpaHcTee. Teopema 0 CXo0AMMOCTM MeToda ang andgepeHumpyembix no Fato doyHKLMOHANOB.
MpounaBoaHas n rpafdmneHT pyHkUMoHana. duddepeHumpyeMocTb U rpagneHT HOPMbI.

Bunet 3

Pa3nuyHble BUAbl HENPEPLIBHOCTM ONEpPaTopPOB, CBA3b MeXAy AEMUHENPEPLIBHOCTHIO U
XEMUHENPEPBLIBHOCTHIO.

3apada MUHUMU3aUMKM oyHKUMOHanNa: aKcTpeManbHble To4KM goyHKLIMOHana, obobueHHas Teopema
Beliepwrpacca. [loctaToyHble NpuaHakn 6€3ycnoBHOro MUHUMYMa.

Bunet 4

undpdpepeHumnan n npomssonHas no ato. duddepeHumnan n npomssonHas no Ppeuwe. CBA3b
MeXay npovsBoaHbIiMK ['aTto n dpelue.

MuHuMmnanpytowme nocnenosartefibHOCTM. OrpaHMYeHHOCTb MUHMU3NPYIOLWER MocnenoBaTeNbHOCTY.
Cnabasi cxoAnuMoCTb MUHUMU3MPYIOLWEN NOCNenoBaTeIbHOCTH.

bunet 5

O606uieHHble npoussoaHble. OnpenenexHne. OCHoOBHble cBolcTBa. MNpUMep HeorpaHU4YeHHOIA
doyHKUMM, UMetoLlein 0606 eHHble NPOoN3BOAHbIE.

YCnoBmsi NOTEHUMANbHOCTI ONepaTopoB: YCNOBUS NOTEHUMANBHOCTY B MHTErPanbHOn opme,
YCNoBMS NOTEHUMANbHOCTY B AndpdpepeHumanbHom opme.

Bunet 6

HepaseHcTBa ®puapuxca u MNyaHkape.

OpToroHanbHble 1 NPoeKUnoHHbIe onepatopbl. OCHOBHbIE CBOMCTBA MPOEKLNOHHbIX ONepaTopoB.
buner 7

Teopema Pennnxa

HenuHeiiHble onepatopbl U coyHKLMOHAaNbI B 6aHaxoBblx NpocTpaHcTBax. OnpeneneHnsi, OCHOBHble
CBOMCTBA.

Bunet 8

Cnenbl doyHKUMIA U3 npocTpaHcTBa Cobonesa.

Ycnosusi cnaboii nonyHenpepbiBHOCTM U BbIMYKNOCTU ANddepeHUMpYEeMbIX (oyHKLNOHANOB.
Mpumepbl cnabo nonyHenpepbIBHbIX CHU3Y COYHKLIMOHAMOB.

Bunet 9

Teopema 06 3KBMBaNEHTHbIX HOPMUPOBKAX.

IundpdpepeHumnan n npomssonHas no ato. duddepeHumnan n npomssonHas no Ppeuwe. CBA3b
MeXay npovsBoaHbiMK ['aTto n dpele.

Bunet 10

MonoxutensHO onpeaeneHHbIe onepaTopbl, KOPEeHb KBaApaTHbIA U3 MONOXUTENBHO ONpeaeneHHoro
onepartopa.

OnpeneneHne caMoconpsiXeHHOro onepaTopa, OCHOBHbIE CBOWNCTBA, MPUMEpDI.

Bunet 11

CnekTpanbHoe pasnoxeHne HeorpaHNYeHHOro CaMoCONPSIXXEHHOro onepaTopa.

CBsA3b Mex .y NOMHOW 1 YCUNEHHON HENPEPLIBHOCTBIO NMOTEHUMANbHbIX ONepaTopoB.

Bunet 12

Teopema 0 cx0AMMOCTM MeToAa ONs ABaxabl audhgoepeHumpyembix no Mato goyHKLMOHANoB.
OcCHoBHbIe CBOWCTBA MPOEKLUMNOHHbIX ONepaTopoB.

Bunet 13

Cnabasi nonyHenpepbIBHOCTb U HEMPEPLIBHOCTb doyHKUMOoHanoB. Kputepwit cnaboit
NnonyHenpepbIBHOCTA (PYHKLIMOHANOB.

JdugpdbepeHumpyeMocTb NO HanpasneHno 1 auddepeHLmMpyemMocTs no Lsapuy.

Bunet 14

undpdpepeHumnan n npomssonHas no ato. duddepeHumnan n npomssonHas no Ppeuwe. CBA3b
Mex .y npovasoaHbiMu Fato n dpeuwe. Ycnosusi, obecneynBarolme MOHOTOHHOCTb NOTEHUMANbHbIX
onepaTopos.

Bbunet 15

O606ueHHble NpouasoaHble. CBOWMCTBA.

YcuneHHast HenpepbIBHOCTb MOTEHLMANbHBIX 0nepaTopoB. CBA3b Mex Ay MOMHON 1 YCUNEHHOM
HernpepbIBHOCTBIO NOTEHUMANbHbIX ONepaTopoB.

Bbunet 16

YCnoBmsi NOTEHUMAaNbHOCT ONepaTopoB: YCNOBUS NOTEHUMANIBHOCTW B MHTErPanbHOM opme,
YCNoBMS NOTEHUMANbHOCTY B AndpdpepeHumnanbHom opme.

OKBUBasIEHTHblE HOPMUPOBKM NpocTpaHcTB Cobornesa.

AEKTPOHHBH
CtpaHnua 10 ns 13. Il YHHUBEPCHTET
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Mporpamma gucumnnunHel " JononHUTENbHbIE FNaBbl NPUKNAAHOro oyHKUMoHansHoro aHanunsa"; 01.04.04 "MNpuknanHaa matemartumka".

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.04
"MpuknagHaa matematnka" n maructTepckor nporpamme "MatemaTnyeckoe MmogenmposaHue”.
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Mporpamma ancumnavHbl "JononHNTeNbHbIEe rnasbl NPUKNanHOro yHKUMoHanbHoro aHanuaa"; 01.04.04 "MpuknanHas matemaTtunka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.1B.01.01 [ononHutesnbHbIe rnasbl npuknagHoro
GDYHKLUMOHAaNLHOIo aHann3aa

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.04.04 - [puvknagHas matemaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2018

OcHoBHas nuTeparypa:
1. MioctepHuk, N.A. Kpatkuii Kypc coyHKLMOHANBHOrO aHanu3aa [9nekTpoHHbIi pecypc] : y4eb. nocobue / J1.A.
NMioctepHuk, B.W. Cobones. - 9nekTpoH. aaH. - CaHkt-Metepbypr: MaHb, 2009. - 272 ¢. - Pexum foctyna:
https://e.lanbook.com/book/245

2. Haimapk, M.A. IlnHeHble gudpdoepeHumnanbHble onepatopbl [9nekTpoHHbIn pecypc] / M.A. Haimapk. - OnekTpoH.
naH. - Mocksa : ®duamatnut, 2010. - 528 c. - Pexxum pocrtyna: https://e.lanbook.com/book/2749

3. Konmoropos, A.H. SnemMeHTbl Teopun chyHKUMIA 1 OYHKLMOHANBHOrO aHannsa [OnekTpoHHbIA pecypc] : yueb. nocobue
/ A.H. Konmoropos, C.B. ®omuH. - OnekTpoH. gaH. - Mockea : ®unsmatnut, 2009. - 572 c. - Pexum goctyna:
https://e.lanbook.com/book/2206

JononHutenbHasa nuteparypa:

1. Cnpopos A.M. dyHKLUMOHaNbHBIA aHanns: yuebHoe nocobue / A. M. Cnpopos.- KasaHb: KazaHckuii yHuBepcuTeT,
2010.- 139 c.

2. Xenemckuia, A.S. Nekumm no oyHKLMOHANBHOMY aHannay [SnekTpoHHbIi pecypc] : y4ebHuk / A.A. Xenemckuii.-
OnekTpoH. gaH. - Mockea : MUHMO, 2014. - 560 c. - Pexum poctyna: https://e.lanbook.com/book/56415

3. NeoHTbeBa T.A. 3amayv no Teopun OYHKLIMIA U (PYHKLIMOHANBHOMY aHanusy ¢ pelweHusMu: YuebHoe nocobuve / T.A.
NeonTbesa, A.B. JompuHa. - M.: HAL NHdpa-M, 2013. - 164 c. ISBN 978-5-16-006429-1. Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=377270

KETPOHHBH
B_EPCHTET

DAE
Crpaxuua 12 na 13. Bl YHH
ARl i OF ALK O AHATVTAHECKAR CHICTEMA Kby



Mporpamma ancumnavHbl "JononHNTeNbHbIEe rnasbl NPUKNanHOro yHKUMoHanbHoro aHanuaa"; 01.04.04 "MpuknanHas matemaTtunka".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.1B.01.01 [ononHutesnbHbIe rnasbl npuknagHoro
GDYHKLUMOHAaNLHOIo aHann3aa

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

HanpasneHnne nogrotosku: 01.04.04 - [puknagHas matemartuka
Mpochunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 13 na 13. Bl YHH

ARl | AL O



