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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
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
OrnK-1 CMNOCOBHOCTbIO MPOBOAMTL SKOHOMUYECKM aHann3 paboT, 060CHOBLIBATL

ONTMMArNbHOCTb PELIEHUS C YYETOM PasnuyHbIX TpeboBaHUi

OriK-2 CNOCOBHOCTLIO paspabatbiBaTb aEKTUBHLIE MATEMATMYECKME METOAbI PELIEHNS
3a4a4 eCTECTBO3HAHMS, TEXHUKN, SKOHOMWKM U yripaBneHms

Or1K-3 rOTOBHOCTbIO K KOMMYHUKaLIMK B YCTHOW 1 MUCbMEHHOM doopMax Ha PyCCKOM U
MHOCTPAHHOM 53blKax Ons pelleHns 3aaay NpodpeccnoHanbHom AesTenbHOCTH

MK-1 CrnocobHOCTbIO aHaNM3nMpPoBaTh CNOXHbIE TEXHUYECKE CUCTEMBI YNpPaBneHus!

MK-2 CMOCOBHOCTbIO CUHTE3MPOBATb CMOXHbIE TEXHUYECKNE CUCTEMBI YTPaB/ieHUs!

MK-3 CcrnocobHOCTbO paspabaTtbiBaTb Hay4YHO-TEXHMYECKYIO NOKYMEHTaLM0, 00OPMNATb
Hay4HO-TeXHMYeckune oT4eTbl, 0630pbl, NybnmMkaumum no pesynbTataM BbliMONHEHHbIX
nccnenoBaHum

MK-7 CrnocobHOCTbIO paspabatbiBaTth 1 UCCNeaoBaTb MaTeMaTMieckme Moaeny o6 LekTos,

CVCTEM, MPOLIECCOB 1 TEXHONOMMI, NPeaHasHa4YeHHbIX /19 NPOBEeOEeHNS pPacyeTos,
aHannaa, NoAroToBKWU pelleHuni

MK-8 CcnocoBHOCTbIO pa3pabaTbiBaTb HayKOEMKOe MporpaMMHoe obecneveHne paboTol
KOHKPETHOro NpeanpusaTus

MnK-9 CMOCOBHOCTBIO M FOTOBHOCTBIO NPOBOAUTL HAayYHbIE 9KCMEPUMEHTHI, OLLEHUBATb
pe3ynbTatbl UCCNELOBaHWI

O6yyatolmiics, 0OCBOVBLINIA JUCLMUMANHY (MOOYNb):

JonxeH 3HaTb:

OCHOBHbIE MOHATUSA 1 MONOXEHWS, Nexatime B OCHOBE OaHHOW MaTeMaTtnyeckon AUCLMMINHDI.
JonxeH ymeTtb:

MPUMEHATb 06LWMe NPUHLMMBI (OYHKLMOHANBHOrO aHanu3a K peleHnio pasinyHbiX NprUknanHbix npobnem kak npwu
MOCTPOEHUN U 0BOCHOBaHMUM Pa3NNYHbBIX MPUBNNXEHHBIX METOLOB, TaK 1 NMPU NOCTPOEHNN MOAENE MAaTEMATNYECKOA
SKOHOMUIKW.

JonxeH Bnagetb:

NOHMMaHWEM ponn U MecTa (PyHKUMOHaNbHOro aHann3a B COBpeMeHHOM MatemMaTnyeckom aHanmse, B
BblYUCNUTENBHON MaTeMaTuKe, B Teopun aKCTpemasibHblX 3aaa4y 1 B 3KOHOMUKO-MaTteMaTtn4eCkom MooenmpoBaHnn.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

ncnonb3oBaTb NOoNy4YeHHble 3HAHWA B NMpoLuecce NoarotoBkn K coaye sk3amMeHa KaHaomnartckoro MMHMMyma no
cneunanbHOCTSAM BblHUCUTENBbHAA MaTeMaTka N MmaTteMathnyeckas KI/I6epHeTVIKa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.1 OucumnnuHbl (Mogynmn)" OCHOBHON NPOheCCUOHANBHOW
obpasosatenbHoi nporpammel 01.04.04 "MpuknagHas matematuka (MatemaTnyeckoe MogennpoBaHmne)" n 0THOCKTCS K
LUCUMMNAMHaM no BbIGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbix(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 0 yaca(os), npakTndeckme 3aHaTus - 36 4aca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 108 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPONS ANCLMMANHBI: 3a4eT B 3 CEMECTpE.

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

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,

Paspensl pucUUNNnHbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl

Tema 1. OneMeHTbl CnekTpanbHON
TEOPUN NNHEWHbBIX
CaMOCONPSXEHHbIX ONepaTopos B
1. [runbbepTOBOM NPOCTPAHCTBE. 3 0 2 0 6
OnpepeneHve camoconpsiXXeHHoro
oneparopa, OCHOBHblEe CBOWCTBA,
npvmepsl.

Tema 2. OpToroHanbHble n
NPOEKLUMOHHbIE onepaTopsbl.
OcCHOBHble CBONCTBA NPOEKLNOHHbIX
2. lonepatopos. MonoxuTensHoO 3 0 2 0 6
onpegeneHHble onepaTopbl, KOPeHb
KBaOpaTHbIV N3 NONOXUTENBHO
onpeneneHHoro oneparopa.

Tema 3. CnekTp camMoConpsaXeHHOro
oneparopa, OCHOBHblE TEOPEMbI O

3. |cnekTpe caMOCONPSXEHHOro 3 0 2 0 6
onepartopa, HBapuaHTHbIE
noanpocTpaHcTBa.

Tema 4. HeorpaHuyeHHble NnHenHbIe
onepartopbl, OCHOBHbIE NMOHATUS U

4. lonpegenenus. CnektpanbHoe 3 0 2 0 6
pasnoxeHne HeorpaHNYeHHoro
CaMOCONPSIXEHHOro ornepaTopa

Tema 5. HennHelHble onepartopbl 1
oyHKLUMOHanbl B 6aHaxoBbiX
npocTtpaHcTeax. OnpenenexHns,

5. locHOBHbIE cBOMCTBA. PasnuyHbie 3 0 2 0 6
BUAbl HENPEPbLIBHOCTW ONEPaTopoB.,
CBSA3b MeXay OeMUHENPEepPbIBHOCTbIO
1N XEMUHENPEPbLIBHOCTbIO.

Tema 6. OndbpepeHuman un
npouasogHas no aro.
OnddpepeHunan n nponssogHas rno
6. |Ppewe. CBsA3b MeXOY 3 0 2 0 6
npoussoaHbIMK ["aTo n Ppeuwe.
O606weHHas dpopmyna NarpaHxa u
HepaBeHCTBO Jlnnwunua.

CrpaHnua 4 n3 12.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 7. lponssogHas v rpagneHT
pyHKLMOHana.
OdudppepeHumnpyeMocTb 1 rpagueHT
HopMbl. OCHOBHbIE CBOCTBA
rpagveHTa HopMbl.
JdungpdbepeHumpyeMocTb No
HanpasfieHNIo 1
andpgpepeHumpyemocTtb no LWeapuy.

Tema 8. MNoTeHumanbHbie 1
MOHOTOHHbIE MOTEeHLUMalbHbIEe
oneparopsl. [pumMepsbl
noTeHUuanbHbIX 1 MOHOTOHHbIX
noTeHUManbHbIX ONepaTopos.
Ycnosus, obecnedmnsatolimne
MOHOTOHHOCTb MOTEHLMANbHbIX
onepaTopoB.

Tema 9. Ycnosusi noTeHUMANbHOCTK
oneparopos: YC/oBMA
NnoTeHUManbHOCTN B UHTErpanbHoOM
bopme, ycnosus noTeHUnansHOCTN B
IndpdpbepeHumanbHom popme.
CBefneHne HeKOTOpbIX ypaBHEHUIA K
SKBMBANEHTHbIM YPaBHEHNSM C
noTeHumanbHbIMK onepaTopamu.

10.

Tema 10. Obwwe cBolicTBa
noTeHumanbHbIX OrnepaTopos.
YcuneHHas HenpepbIBHOCTb
noTeHumanbHbix onepatopos. CBA3b
MeX Iy MOMHOW N YyCUNeHHOM
HernpepbIBHOCTbIO NOTEHUNANbHbIX
onepaTopos.

11.

Tema 11. Cnabas
NoNyHenpepbIBHOCTb U
HenpepbIBHOCTb (PYHKLMOHANOB.
Kputepuii cnaboi
NoNyHenpepbIBHOCTA (YHKLIMOHAMNOB.
Ycnosus cnaboi
MONYHENPEepbIBHOCTA BbIMYK/bIX
PyHKLMOHanoB. Ycnosus cnaboi
MONYHENPEepbIBHOCTA U BbIMYKNOCTH
andgodpepeHumpyemblx
PyHKLMOHanos.. Mpumepbl cnabo
NofnyHenpepbIBHbIX CHU3Y
pyHKLMOHANOoB.

10

12.

Tema 12. 3agaya MUHUMU3aAUUN
OyHKLMOHaNa: aKCTPEMabHbIE TOUKU
oyHKUMOHana, obobueHHas Teopema
Benepuwrpacca. [JoctatoyHble
Npu3HaKkn 6e3yCcnoBHOr0 MUHUMYMA.
Teopema 06 yCNOBHOM 3KCTPEMYME.
MpuMepbl. NPakTUYECKOe 3aHSATHE

13.

Tema 13. MuHumuanpyowme
nocnenoBaTeibHOCTU.
OrpaHn4eHHOCTb MUHVMU3NPYIOLWEN
nocneposartenbHocT. Cnabas
CXOAMMOCTb MUHUMU3NPYIOLLEN
nocnenoBatenbHocTU. O KOPPEKTHOW
nocTaHoBKe 3a4a4v MUHUMU3aLUnn.

CrpaHnua 513 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

Tema 14. MeTtog Hanckopenwero
cnycka pelleHus 3anaqn
MUHMMU3aLMK PyHKUMOHana B
H6aHaxoBoM npocTpaHcTee. Teopema
14.|C CX0AMMOCTM METOLA AN1A 3

‘([amddepeHunpyembix no Mato
doyHKUMoHanos. Teopema o
CX0AQMMOCTWN MeToda Ans Asaxabl
andbepeHumpyemblix no ato
pyHKLIMOHANOoB.

Tema 15. SnemeHTbl TEOPUN
CoboneBCKMx MPOCTPAHCTB.
15 OCHOBHbIE (hyHKUMOHANbHbIE 3
NpOCTpaHCTBa, NpocTenne
HepaBeHCTBa. YcpenHeHne PyHKUN.
O6061LEeHHBbIE OYHKLLNN.

Tema 16. JudbdepeHumposaHue
0606LeHHbIX goyHKUMiA. O606LeHHble
npou3soaHble B cMbicne Cobonesa.
16.| 3
pocTpaHcTBa Coboresa.
Annpokcumaums rnankumm
PYHKUNAMU.

Tema 17. Cnenbl doyHKUMA N3

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

NToro 0 36 0 108

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. dneMeHTbI crnekTpanbHOW TEOPUU NIMHEMHBIX CaMOCOMNPAXEHHbIX OnepaTtopos B rwnbﬁeproaom
NMpPoCTpaHCTBe. OHPGAGHEHMG camoconpsiXXeHHOro oneparopa, OCHOBHble CBOUCTBa, NPUMEpbI.

Ha 3aHATUM ons NIMHERHbIX OrpaHUYEHHbIX ONepaTopOB BBOAATCS MOHSTUS CONPSXKEHHOrO U CAMOCOMNPSIXEHHOTO
oneparopa. /13y4aoTcsi OCHOBHbIE CBOMCTBA CAMOCOMPSXXEHHbBIX ONEPaTOPOB.

Tema 2. OpTOFOHaHbeIe 1 NPOEeKUNOHHbIEe onepaTopbl. OCHOBHble CBOMCTBa NMPOEKLUOHHbIX OonepaTopos.
MonoxurenbHO onpenesnieHHble ornepaTropbl, KOPeHb KBaapaTHbI U3 NONOXUTENbLHO onpeneneHHOro oneparopa.

JatoTcs onpeaeneHns OpToroHanbHOro 1 NPOEKUMOHHOro onepartopa. PopMynupyoTcsa U 4OKa3blBalOTCS OCHOBHbIE
CBOWICTBA MPOEKUNOHHOIOo oneparopa. [ns nonoxXntenbHO onpeneneHHoro oneparopa seoamTcsa noHatme "KopeHb
KBaLpaTHbIA N3 MOMOXMUTENbHO OnpeaeneHHoro oneparopa’.

Tema 3. CnekTp camoConpsiXXeHHOro oneparopa, OCHOBHbIE TEOPEeMbl O CMEeKTPe CaMOCONpPsXEHHOro oneparopa,
UHBaAapMaHTHble NoANpPoCTpaHCTBA.

[ns camoconpsixXeHHOro oneparopa nNpoBoAUTCS NoapobHoe nccnenoBaHne cnekTpa (MHoOXecTBa COBCTBEHHbIX
3Ha4YeHWin), NpeacTaBneHHOE PSLAOM TEOPEM, KOTOPbIE MPUMHATO Ha3biBaTb "OCHOBHbIE TEOPEMbBI O CNEKTPE
caMocorpsXeHHoro orneparopa”.

Tema 4. HeorpaHuueHHble NMMHelHbIe ONepaTopbl, OCHOBHbIe NMOHATUSA U onpeaeneHusi. CnekTpanbHoe
pa3noxeHue HeorpaHMYEHHOro CaMoOCONpPSAXEeHHOro oneparopa

Llenb 3aHsaTUSA: pacnpocTpaHnTb Nony4eHHble A4 OrpaHnYeHHbIX onepaTtopoB Ha npenblaywnXx 3aHATUAX pe3ynbTaTbl
Ha Knacc HeorpaHM4eHHbIX onepartopoB, NOACHUTb, Kakmne CloXHOCTU Npu 3TOM BO3HUKAIOT. Pacckasatb 0
CnekTpanbHOM pasfioXXeHnn HeorpaHNM4eHHoOro caMoconpsa>XXeHHoro oneparopa.

Tema 5. HenuHelHble onepatopbl U ¢hyHKLMOHanNbl B 6aHaxoBbiX NPOCTpaHCcTBax. OnpeneneHnsi, OCHOBHbIE
csBoncTBa. Pa3nuyHble BMObl HENPepPbIBHOCTU OMepaTopoB, CBSA3b MeXAy AeMUHeNnpPepbIBHOCTbIO U
XEeMUHeNpPepbIBHOCTbIO.

Lns HeNMHeHbIX ONepPaTopoB, 3a1aHHbIX B 6aHAXOBbIX MPOCTPAHCTBAX, ONPEeAeNSOTCA NCMOb3yeMble B fanbHewem
NOHATUA: OrPAHNYEHHOCTb, HEMPEPLIBHOCTb, MONOXUTENbHOCTb, MONOXUTENbHASA ONpeneneHHOCTb, KO3PLUUTUBHOCTD,
MOHOTOHHOCTb, MOTEHUMANbHOCTb. Ha NpuMepax 0eMOHCTPUPYETCS, Kakne onepatopbl 0651anatoT TeM U UHbIM
CBOWCTBOM.
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Tema 6. OudbcpepeHuman u nponssogHas no aro. OudcepeHuman n nponssogHas no ®dpewe. CBA3b Mexay
npou3BogHbiMKu Fato u dpelue. O606uLeHHas chopMmyna JlarpaHxa u HepaBeHCTBO Jlunwuua.

Lns HenuHeliHbIX 0NepaTopPoB, 3a4aHHbIX B BaHAX0BbIX MPOCTPAHCTBAX, ONPELENsOTCS anudodpepeHLmansl 1
npomnssogHble no 'ato n Ppewe. Ha npumepax HEMOHCTPMPYETCS CyleCTBOBaHNE TON AW MHOW NPON3BOAHON,
nokKasbliBaeTcs, YTO CyleCTBOBaHE NPOU3BOAHON MO ["aTto He rapaHTUpyeT CylecTBOBaHWE NPon3BoAHON No Ppewe.
DopMynnpyoTCS YCNOBKSA, MPU KOTOPbIX U3 CyWeCTBOBaHWS NPOU3BOAHON No ["ato cnedyeT CylwecTBoBaHe
npon3soaHomn no dpelue.

Tema 7. NMponssogHas u rpaaueHT dpyHKUuUoHana. duddepeHumpyeMocTb U rpagueHT HopMmbl. OCHOBHbIE
CBOMCTBa rpagueHTa Hopmbl. duddpepeHumpyeMocTb Mo HanpasneHuo n pudpcpepeHumpyemocts no Lsapuy.

Lns HenUHEeHbIX gPYHKLMOHANOB B 6aHAXO0BbIX NMPOCTPaHCTBAX BBOASTCS MOHSATUSA NPOM3BOOHOM U rpaaneHTa. Ons
0AHOr0 13 Hanbonee BaXHbIX PYHKLMOHANOB B 6AHAXOBOM NMPOCTPAHCTBE - HOPMbI - (DOPMYNIMPYIOTCS U
060CHOBbLIBAIOTCS YCNIOBUS, NPY KOTOPbIX HopMa ByaeT andodpepeHumpyema no Mato nnm dpeuwe. Beogsitcs Takxe
Takume NOHATUS, Kak AMddepeHUnpyeEMOCTb N0 HANPaBNEHMIO U andbdpepeHLmMpyeMocTb no LWsapuy.

Tema 8. lNoTeHUManbHble U MOHOTOHHbIE MOTEHLMaNbHbIe oneparopbl. anMepbl noTeHUManbHbIX U MOHOTOHHbIX
noTeHUuanbHbIX onepaTtopoB. Ycnosus, obecneunBaroLLue MOHOTOHHOCTb NOTEHLUMaNbHbIX onepaTtopos.

Ha 3aHsTMKn 06cyxnatoTcs CBOMCTBA NMOTEHUMANBHOCTU M MOHOTOHHOCTY HENMHENHOrO onepaTopa. Ha KOHKPETHbIX
npuMepax CTyeHTaM AEMOHCTPUPYETCS, KaKMe U3 ONepaTopoB 3TMMU CBOMCTBamMmM obnagaiot. dopmynmpyeTcs u
JOKa3bIBAETCS KPUTEPUIA MOHOTOHHOCTW NMOTEHUMANBHOMO OnepaTopa.

Tema 9. YcnoBus NoTeHUMaNbHOCTU ONepaTopoB: YC/I0BUA NOTEHLUaNbHOCTU B UHTErpanbHon chopme, ycnosus
noteHuuanbHocTu B audhcepeHumnanoHon doopme. CBeAeHME HEKOTOPbIX YpaBHEHUN K 3KBUBANIEHTHbIM
ypaBHEHUSIM C NOTeHUManbHbIMKU onepaTtopaMu.

3aHsIT1e NOCBSIWEHO MONYyHEHUIO YCIOBUIA obecnevrBatowmx NoTEHUNaNbHOCTb onepaTopa. MonyyatoTtcs 1
060CHOBbLIBAIOTCS ABA BMAA YCNOBUIA: YCOBUS NOTEHUMANIBHOCTU B MHTErPasibHOM oopMe, YCNOBMS NOTEHLMANbHOCTU B
andpdoepeHumansHoin gopme. ObcyxaaeTcs TakxXe METOAMKA, NO3BOSISIOWAS CBOANTL HEKOTOPbLIE YPaBHEHNS K
9KBVBANIEHTHBIM YPaBHEHMSIM C MOTEHUMAIbHBIMU OrlepaTopamu.

Tema 10. O6wLme cBOWCTBa NOTEHLUANBbHBIX ONEpPaTopoB. YCcuneHHasi HenpepbIBHOCTb NOTeHLUMaNbHbIX
oneparopoB. CBsiab MeXAy NOMHOM U YCUNEHHOW HENPepPbIBHOCTbIO NOTEHLUaNbHbIX ONepaTopoB.

Ha 3aHs TV BBOAMTCS HOBOE MOHSATUE - YCUNEHHAS! HEMNPEPBLIBHOCTb ONepaTopoB. MNpr pasnuyHbIX NPELNONOXEHNAX Ha
UCXOLHbIE AaHHblE POPMYNMPYIOTCS HEOOXOOMMbIE U [OCTATOYHBIE YCNOBUS, 0BECNeUnBatoLME YCUTEHHYIO
HenpepbIBHOCTL onepaTopa. [ns pedonekcmeHoro 6aHaxoBa NPOCTPaAHCTBA DOPMYNMPYETCS 1 AOKA3bIBAETCS KPUTEPUi
YCUNEHHOW HEMPEPbLIBHOCTN.

Tema 11. Cnabasi nonyHenpepbIBHOCTb U HENpPepbIBHOCTL hyHKLMOHanoB. Kpurepuit cnabou
nonyHenpepbiBHOCTA (hyHKLMOHaNOB. YCNoBus cnabon nonyHenpepbiBHOCTU BbIMYKJ/bIX (OYHKLMOHANOB.
Ycnosusi cnabow nonyHenpepbIBHOCTU U BbiNyKnocTn audodoepeHumpyembix hyHKuoHanos. Mpumepbl cnabo
nonyHenpepbiBHbIX CHU3Y (PYHKLIMOHANOB.

Ha 3aHsTMn onpenensieTcsl CBOMCTBO cnabovi MonyHenpepbiBHOCTY COyHKLMOHANA, (DOPMYNNPYeTCs U 40Ka3biBaeTCsl
KpuTepuii cnaboli NonyHenpepbIBHOCTY (OyHKLMOHAN0B. BeiBoasTcs ycnosusi cnaboi nonyHenpepsiBHOCTY BbIMyKIbIX
PYHKLIMOHANOB 1 YCNoBus cnaboli NonyHenpepbIBHOCTM 1 BbIMYKNOCTW AUAEEPEHLMPYEMBIX (PYHKLIMOHANOB.

Tema 12. 3apaya MMHMMM3aUUKM (PYHKLMOHaNa: aKCTpemManbHble TOYKU PYHKLIMOHaNa, o606LLeHHas Teopema
BemepLTtpacca. [JocTtatoyHbie NpusHaku 6e3ycnoBHOro MMHMMyMa. Teopema 06 yCnoBHOM 3KCTpEMYMe.
MpuMepbl. NpakTUYECKoe 3aHATHE

Llenb 3apaHust - nony4mTb HEOBXOAMMbIE U [LOCTATOYHbIE YCNIOBMS OLHO3HAYHOM Pa3penMOCT 3a4a4u MUHMU3aLMm
hyHKLMoHana. Mpy 3ToM hopMynMpyOTCS 1 [OKA3bIBAIOTCA TEOPEMBI Beleplutpacca, AocTaTouHble MPU3Haku
6e3ycnoBHOro MuHUMyMa. [lokasbiBaeTcsl Teopema 06 0AHO3HAYHON Pa3peMMOCTY 3a4a4M MUHUMA3ALUN Ans
(PYHKLIMOHana, rpagueHT KOTOPOoro - MOHOTOHHbIM oneparop.

Tema 13. MUHMMU3MpYIOLLME NocNeaoBaTeNlbHOCTU. OrpaHMYEeHHOCTb MUHUMU3NPYIOLLLE NoCcnenoBaTe/ibHOCTH.
Cnabasi cxoaMMOCTb MUHMMU3UPYIOLLLEN NocnepoBaTe/ibHoCcT. O KOPPEeKTHOM NOCTaHOBKE 3apayu
MUHMMU3aLUW.

Ob6cyxnaeTcs BONPOC: BCEraa M MUHUMMU3UPYOLWAs NOCNEeN0BaTENBHOCTb CXOANUTCS K TOYKE MUHUMYyMa (PYHKLIMOHAnNA.
DdopmynmpyroTcs ycnosusi, obecrnedrBarowme orpaHNyeHHOCTb 1 cnabyto CXOANMOCTb MUHUMU3MPYIOLLE
nocnenoBaTenbHOCTU. BBOOUTCS NOHATUE KOPPEKTHOCTU NOCTAHOBKM 33434V MAHUMW3ALUK, FaBHOE YCNOBUE KOTOPON
- CMNbHast CXOOUMOCTb MUHVMU3MPYIOLWEN NOCNen0BaTENbHOCTH.

Tema 14. MeTo, HaucKOpeNLLEro crnycka peLeHus 3asaym MMHUMM3auumn cpyHKLoHana B 6aHaxoBOM
npoctpaHcTBe. Teopema 0 CX04MMOCTU MeToAa ans aucpcpepeHumpyembix no Faro coyHkumoHanos. Teopema o
CXOAUMOCTM MeToaa aNnsa aBaxabl audpdpepeHumpyembix no Mato oyHKLMOHanNoB..

WN3naraetca noesa rpadMeHTHOro Metoda - Metoga Havckopenwero cnycka. JlokasbiBatoTcs TeopemMa 0 CXOAUMOCTH
meToda onsa anddoepeHumpyembix no I ato oyHKUMOHAN0B 1 TeopeMa O CXOAMMOCTM MeTo4a AN ABaXAbl
andppepeHumnpyembix No [ ato oyHKUMOHANOB.

Tema 15. SnemeHTbl TEOpUMN CoboneBckux NnpocTpaHcTB. OCHOBHbIE (PYHKLMOHaNbHbIE NMPOCTPAHCTBA,
npocTeime HepaBeHcTBa. YcpenHeHne oyHKuun. O606LL.eHHbIe chyHKLMMN.

Ha 3aHaTum onncbiBaeTcs ponb npoctpaHcTe Cobonesa npu nccnenoBaHMn 3aay MaTteMatuyeckon gonsmku. Beoostes
MCMoNb3yeMble B AanbHEWEM (PYHKLIMOHANbHBIE MPOCTPAHCTBA, A0KA3bIBAETCS P BCMOMOraTeNlbHbIX HEPABEHCTB.
OnucbiBaeTcs knacc 06006WeHHbIX (OYHKLUNIA.
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Tema 16. OudhcepeHumnpoBaHue 0606LLeHHbIX oyHKUMIKA. O606LL.eHHble Npon3BoaHbIe B cMbicnie Cobonesa.
MpocTtpaHcTBa CoboneBa. ANNpoKcUMMaL s rMaakumm coyHKLUSIMM.

B knacce 0606LWeHHbIX (OYHKLMA BBOAWUTCS onepaums auddepeHumposanus. aetcsa onpeneneHme ob6obueHHom
npon3soaHoN. NpoBoanNTCA CpaBHEHME 3TOr0 NOHATUS C KNacCu4yeckmum onpeaeneHmemM nponssogHoin. laetcs
onpegnenexne npoctpaHcTea Cobonesa. [JokasbiBaeTcs, 4To Ntoboit aneMeHT npocTpaHctea Cobonesa ¢ noboii
TOYHOCTBIO MOXET BblTb MPUBNNXEH FNALKON OYHKLNEN.

Tema 17. Cnenbl coyHKUMI N3 Co60NeBCKMX NPOCTPaHCTB. TeopeMbl BNOXEHUs. DKBUBaNIEHTHbIE HOPMUPOBKU
npocTtpaHcTB Cobonesa.

JokasbiBaeTcsa psan BCnoMoraTtenbHbIX YTBEPXAEHWA: HepaBeHcTBa Ppugpuxca u NyaHkape, Teopema Pennnxa.
Beoauntca noHaTme: "Cnepn coyHKUmK". [lokasbiBaeTcs psh TEOPEM BNOXEHUS, UCMONb3yeMble NPy UccnenoBaHmm
npvknagHbiX 3agay.

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

CamocTositenbHas pabota 0by4arolyxcs BbINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcsl pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOM0 yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B choHAe OLEHOYHbIX CPEACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTataM 0by4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYIIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 Npoleaypbl OLEHNBAHNS ANS KaXA0ro OLEHOYHOro CPeAcTBa;
- KpUTEPUM OLIEHNBAHNS NS KX 00 OLEHOYHOro CPEeaCTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pe3dynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMNHbI (MOAYNS)
OcBoeHWe aucuMnnmnHbI (MOoyNs) npeanonaraeT n3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCSs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

lN'ypesny A. ., KopHes B. B., Xpomos A. 1. C60pHKK 3a8ay o oyHKLMOHANbHOMY aHanmay. - Cl16.: Jlanb, 2012. - 192c¢. -
http://e.lanbook.com/books/element.php?pl1_id=3175

3afayv no Teopun GoYHKUMIA U OYHKLMOHANIBHOMY aHanu3ay ¢ peleHnsmn: YuebHoe nocobue / T.A. JNleoHTbeBa, A.B.
LowmpuHa. - M.: H/L UHdppa-M, 2013. -164 c.: 70x100 1/16. - (Beicwee obpasoBaHue: Marnctpatypa). -
http://www.znanium.com/catalog.php?bookinfo=377270

Konmoropos A.H., ®omuH C.B. DnemeHTbl Teopmun PyHKUMUIA N PYHKLIMOHANBHOMO aHanusa. - 7-e naga. - M.: duamatnur,
2009. - 572 c. - http://e.lanbook.com/books/element.php?pl1_id=2206
MNMopTtan matemMaTnyeckux MHTepHeT-pecypcos - http://www.math.ru/

2206 Kpatkuit kypc doyHKUMOHanbHOro aHanuaa: Y4yebHoe nocobue. / NioctepHuk J1.A., Cobones B.W. 2-e nan., ctep. 7
Cnb.: NapatenbctBo JlaHb, 2009. 7 272 c. - ISBN 978-5-8114-0976-1 - http://e.lanbook.com/view/book/245/

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

CneumnanbHblii Kypc 0XBaTbiBaeT cnemytollye TeMbl (OYHKLMOHANbLHOrO aHanmnsa: cnektpanbHas Teopust
CaMOCONPSIXEHHbIX ONepaTopoB B rMIb6EPTOBOM MPOCTPAHCTBE, 3/IEMEHThHI TEOPUN HENIMHEMHbIX ONepaTopoB B
6aHaxoBbIX NPOCTPAHCTBAX, 3NIEMeHThLl Teopun npocTpaHcTs Cobonesa.

10. MNepeyeHb NHPOPMALMOHHBIX TEXHOJIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onis CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apantauumumv npenopgasaHus gucUNNNIUHbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0BHbIE NS Pa3NnYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.04
"MpuknagHaa matematuka" u MmarmcTepckom nporpamme "MartemaTnyeckoe MmogennmposaHme”.
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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.1 [lononHutensHble rnasbl NpukaanHoro
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

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Cnpopos, AHatonuii Muxaiinosuy. ®yHKUMOHaNbHbIA aHanma: [ydebHoe nocobue] / A. M. Cnpopos. KasaHsb:
KasaHckuii yHueepcutet, 2010.7139 c.; 21.7bubnmorp.: ¢. 4 (4 Ha3B.). ISBN 978-5-98180-834-0((s nep.)), 130.

2. KpaTtkuit kypc cpyHKUMOHanbHOro aHanu3aa: YuebHoe nocobue. / JioctepHuk J1.A., Cobones B.W. 2-e n3g., ctep. -
Cnbio: N3patenbcto 'JlaHb', 2009. - 272 c¢. ISBN 978-5-8114-0976-1 hitp://e.lanbook.com/view/book/245/

3. Konmoropos A.H., ®omuH C.B. SnemeHTbl Teopun oyHKUNIA U PYHKLMOHANBHOrO aHanmaa. - 7-e uag. - M,:
®duamatnnt, 2009. - 572 c. http://e.lanbook.com/books/element.php?pl1 _id=2206

JononHutenbHasa nuTteparypa:

1. F'ypesny A. M., KopHes B. B., Xpomos A. . C60pHvK 3anay no coyHKUMOHanbHOMyY aHanmay. - Cl6.: NlaHe, 2012. -
192c. OS6C MaHb'": http://e.lanbook.com/books/element.php?pl1_id=3175

2. CyxuHos A./. Nekunm no chyHKLMOHaNbHOMy aHanuay: ydiebHoe nocobue / A.W. CyxumHos, U.I. dupcos. - PocTos H/:
W3patenbcTtBo HODY, 2009. - 189 c. ISBN 978-5-9275-0671-2

http://znanium.com/catalog.php?bookinfo=549858

3. NNeoHtbeBa T.A. 3amayu no Teopmmn OYHKLMA N PyHKLMOHANBbHOMY aHanmay ¢ peweHnsamu: YuebHoe nocobue / T.A.
NeoHTbeBa, A.B. JompuHa. - M.: HAL, UHgppa-M, 2013. - 164 ¢.: 70x100 1/16. - (Bbicwee obpas3oBaHue:
Maructpartypa), (obnoxka) ISBN 978-5-16-006429-1, 1000 ak3. http://www.znanium.com/catalog.php?bookinfo=377270

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 13 12. Bl YHH

ARl | AL O



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

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.1B.1 [lononHutensHble rnasbl NpukaanHoro
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: 2016

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 12 na 12. Bl YHH
skt

ARl | AL O



