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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): npodeccop, A.H. (npodeccop) Masnosa M.®. (kadenpa Bbl4UCINTENBHO
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
OriK-1 CnocobeH 0606wwaTh 1 KPUTUYECKU OLIEHNBATD OMbIT 1 Pe3yNbTaThl HAYYHbIX

nccnenoBaHuin B 0bnacTy NpuknagHoi MaTeMaTukm

MK-2 CrnocobeH K NPoBeLEHNIO HAay4YHO-UCCNenoBaTenbCKnx pa3paboTok No oTAeNbHbIM
pasgnenam Tembl

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE MOHATUS U MOIOXEHNS, NexXalime B OCHOBE LAHHOW MateMaTtuyecKoli AUCLMMIUHDI.
JonxeH ymeTb:

MPUMEHNATb 06LWMe NPUHLMMBI (OYHKLMOHAIBHOMO aHanu3a K PeLeHnio pasnnyHbiX NPUKNanHbix npobnem kak npu
MOCTPOEHUN U 060CHOBaHMUM PA3NNYHbBIX MPUBNNXEHHBIX METOAO0B, TaK 1 NMPU NOCTPOEHNN MOAENEN MATEMATNYECKOA
SKOHOMVIKM.

JlonxeH Bnagetb:

MOHMMaHNEM PONU 1 MecTa YHKLMOHANBHOMO aHann3a B COBPEMEHHOM MaTEMATNYECKOM aHanu3ae, B
BblYUCNTUTENBHON MateMaTuke, B Teopvm SKCTpeMaﬂbeIX 3adad n B 9KOHOMUKO-MaTeMaTn4eckom Mo,uenmposaHmm.
JlonxxeH 0eMOHCTPNPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:

ncnonb3oBaTb NONy4eHHble 3HAHWA B Mpouecce NoarotoBkM K coaye sk3amMeHa KaHamnnartckoro MMHMMyma no
cneunanbHOCTSAM BblHUCINTENBbHAA MaTeMaTka U MmaTteMmatThnyeckas KI/I6epHeTVIKa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

JaHHasa aucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.04 OucunnavHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasoBatenbHoi nporpammel 01.04.04 "MpuknanHas matematuka (MeToabl MaTeEMaT4ECKOro MOLEeNMPoBaHus)" v
OTHOCUTCS K BApMAaTMBHOW 4acTu.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonmyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 4aca(oB), B TOM Yncie nekuun - 0 4yaca(oB), npaktTudeckme s3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtosiTenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 3 CEMeCTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYEOHbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNANHE (MORYNIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYOO0EMKOCTb (B Yacax) CcTOS-

N Paspenbl pucumnnmHbl / Ce- |Nexkuun,Nexumn| Npaktu-Mpaktn-Jlabopa-fa6opa- TeNb-
monyns MECTP| Bcero | B an. |4eckue |4yeckue [TopHble|TOpHble| Has
c¢opme[3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

Tema 1. OnemMeHTbl CnekTpanbHOW Teopum
NIMHENHBIX CAMOCOMPSIXEHHBIX ONepaTopoB B
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runbbepToBoM NpocTpaHcTee. OnpeaeneHne caMoCoNpPsSXXEHHOro onepaTopa, OCHOBHbIE CBOWCTBA, NPUMEpSI.
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 2. OpToroHanbHble U NPOEKLNOHHBbIE
onepartopbl. OCHOBHblE CBOMCTBA
NPOEKLMOHHBIX ornepatopos. [MonoxuTensHo
2. lonpeneneHHble onepaTopbl, KOPeHb 3 0 0 0 0 2 0 2
KBaLpaTHbIA N3 NONOXUTENbHO
onpeneneHHoro oneparopa.

Tema 3. CnekTp camMoConpsXXeHHOoro

onepartopa, OCHOBHbIE TEOPEMbI O CNEKTPe
3. [caMmoconpsxeHHOro oneparopa, 3 0 0 0 0 2 0 2
VHBapWaHTHble NOANPOCTPAaHCTBA.

Tema 4. HeorpaHu4eHHble NNHENRHbIe
onepaTopbl, OCHOBHbIE NMOHATUS U

4. lonpenenenus. CnekTpanbHOe pasnoxeHve 3 0 0 0 0 2 0 2
HEeOrpaHNY4eHHOro CaMoOCOMNPSAXEHHOMO
oneparopa.

Tema 5. HenvHeriHbie onepatopsl v
PyHKUMOHanNbI B 6aHaxX0BbIX NPOCTPaHCTBAX.
OnpegneneHust, OCHOBHbIE CBOICTBA.

5. |PasnuyHble BUAbI HEMNPEPBLIBHOCTA 3 0 0 0 0 2 0 2
onepatopoB, CBSA3b MeXAy
[EMVHENPEPbLIBHOCTLIO U
XEMUHENPEPLIBHOCTbIO.

Tema 6. dudpbdpbepeHunan n nponseogHas no
Mato. dugppepeHumran n nponssogHas no

®pewe. CBA3b MeXAY NPOM3BOAHbIMU [TaTO 1
6. [Ppewe. O6obwWeHHas dpopmMyna JlarpaHxa u 3 0 0 0 0 2 0 2
HepaBeHCTBO Jlunwwuua.

Tema 7. . [ponssogHas v rpagneHT
doyHKkuunoHana. dudpdpepeHumnpyemocTb 1
rpagneHT HopMbl. OCHOBHblE CBOWCTBA

rpagmeHTa Hopmbl. JuddepeHunpyemMocTb
7. Nno HanpasneHno U ongopepeHULpyeMOCTb 3 0 0 0 0 2 0 2
no Weapuy.

Tema 8. lNoTeHumanbHble 1 MOHOTOHHbIE

noTeHumanbHble onepartopsbl. [Npumepsl

MOTEHUMaNbHbIX 1 MOHOTOHHbIX
noTeHUManbHbIX oNepaTopoB. YCcnosus,

8. obecneynBaioL e MOHOTOHHOCTb 3 0 0 0 0 3 0 3

noTeHuManbHbIX onepaTopos.

Tema 9. Ycnosus noteHUmnanbHOCTH

onepartopoB: YCOBUSA NOTEHLMaNbHOCTU B

WHTerpasnbHon dpopme, yCnoBus

g, [noTeHunanbHocTM B AndpbdoepeHLumanbHoi 3 0 0 0
" |dopme. CeeneHne HEKOTOPbIX YpaBHEHMIA K

9KBVBaNEHTHbIM YpaBHEHUSM C

noTeHumanbHbIMK oneparopamu.

CrpaHnua 513 13.
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Paspenbl AUCLUNMINHDI /
Moamyns

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl,
MX TPYOO0EMKOCTb (B Yacax)

Ce-
MecTp

Nekuunu,
BCEro

Nekuun
B 3.

copme

MpakTn-
yeckKue
3aHATUSA,
BCEero

MpakTn-
yeckue
B 3.

dopme

Na6opa-|

TOpHbIe

paborbl,
BCero

Na6opa-|
TOpHbIe
B 3.

dopme

Camo-
cTosi-
Tenb-
Has
pa-
6ota

10.

Tema 10. Obwwme ceocTBa NoTEeHUnanbHbIX
onepaTopoB. YCuneHHas HenpepbIBHOCTb
noTeHumanbHbix onepatopos. CBsA3b Mexay
NOSTHON N YCUNEHHOW HEMPEPbLIBHOCTbIO
noTeHLManbHbIX ONepaTopos.

11.

Tema 11. Cnabas nonyHenpepbiBHOCTb U
HenpepbIBHOCTb (pyHKUMoHanoB. Kputepui
cnaboi nonyHenpepbiBHOCTY (OYHKLIMOHANOB.
Ycnoeus cnaboit nonyHenpepbiBHOCTH
BbIMYKbIX OYHKLMOHAN0B. Ycnosus cnaboi
NoJslyHenpepbIBHOCTA 1 BbIMYKNOCTU
ondpdpepeHUnpyembix OYHKLIMOHANOB.
Mprmepbl cnabo NonyHenpepbIBHbLIX CHU3Y
PYHKLIMOHAnNOB.

12.

Tema 12. 3apaya MMHUMU3ALMN
ChyHKLMOHana: aKCTpeManbHbIE TOUKY
hyHKLMOHana, obobleHHas Teopema
Beliepwrpacca. [loctaToyHble NPU3HaKku
6e3ycnoBHOro MMHUMyMa. Teopema 06
YCNOBHOM aKCTpemyme. [prumepsl.

13.

Tema 13. MnHummnaunpyowne
nocneposaTenbHOCTU. OrpaHNYeHHOCTb
MUHUMU3NPYIOLWEA NocnenoBaTenbHOCTH.
Cnabas cx04MMOCTb MUHUMU3MPYIOLLETA
nocnenosatenbHOCTU. O KOPPEKTHOWA
NOCTaHOBKE 3a4a4M MUHUMU3ALLUWN.

14

Tema 14. MeTtoq Hanckopenwwero cnycka
peweHns 3a8a4n MMHUMU3aunm
chyHKLMOHana B 6aHaxoBOM NPOCTPAHCTBE.
Teopema 0 cxoouMOCTU MeToAa ANS
ondppepeHumnpyembix no rato

"|dpyHKUMOHanoB. Teopema 0 CX0AUMOCTH

mMeToga 4ng AsaxnAbl audodpepeHumpyembix no
"aTto doyHKUMOHANOB.

15.

Tema 15. OnemeHTbl Teoprn CoboNeBCKUX
npoctpaHcTB. OCHOBHbIE PYHKLIMOHASbHbBIE
NpOCTPaHCTBa, NPOCTENWNE HEPABEHCTBA.
YcpenHeHne doyHKLMiA. O606IWeHHbIe
pyHKUMN.

16.

Tema 16. OudpcpepeHumpoBaHme 0606LWeHHbIX
hyHKLMiA. OBOBIWEHHbIE MPON3BOLHbIE B
cmbicne Cobonesa. MNpocTpaHcTea Cobonesa.
Annpokcumaums rnagkumm yHKLUSMU.

CrpaHnua 6 13 13.
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 17. Cnenbl doyHKUMIA 3 CobonesBckmx
NPOCTPaHCTB. TeopeMbl BNOXEHUS.

17.|/9KkBMBANEHTHbIE HOPMUPOBKU MPOCTPAHCTB 3 0 0 0 0 2 0 2
Cobonesa.
MToro 0 0 0 0 36 0 36

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. dneMeHTbI cnekTpanbHOW TEOPUU NIMHEMHbIX CaMOCOMNPAXEHHbIX OnepaTtopos B rwnbﬁeproaom
npocCTpaHCTBe. Onpe.u.eneHue camoconpsiXeHHOro oneparopa, OCHOBHble CBOUCTBa, NPUMEpbI.

[aeTcsi onpeneneHne caMoconpsixXeHHOro onepaTtopa B rnnb6epToBOM NPOCTPAHCTBE, NMPUBOLASATCS U A0KA3bIBAKOTCS
OCHOBHbIE CBOICTBa CaMOCOMNPSIXEHHOrO ornepartopa, Loka3biBaeTcs Teopema 06 OpTOroHanbHOCT COBCTBEHHDBIX
BEKTOPOB CaMOCOMNPSIXEHHOIO OrnepaTopa, COOTBETCTBYIOWMX Pa3NnyHbIM COOCTBEHHBIM 3HaYeHusIM. MprBoasaTcs
npumepsbl.

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

JaroTcs onpeaeneHnst opToroHanbHOro U NPOEKLMOHHOro onepaTopos. PopMyMPYOTCA U [0Ka3blBAOTCA OCHOBHbIE
CBOMCTBA MPOEKLMOHHOro oneparopa. [1ns nonoXxmntenbHo onpeneneHHoro oneparopa BeoanTcs noHatme "KopeHb
KBaApaTHbIA U3 NONOXUTENbHO ONpeaeneHHoro oneparopa”. Miccneaytotcs 0OCHOBHblE CBOMCTBA 9TOr0 onepaTopa.

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

Ins camoconpsixXeHHOro oneparopa B KOHEYHOMEPHOM NPOCTPAHCTBE NPOBOAUTCS NOAPOOHOE MCCENOBaHNE CNekTpa
(MHOXecTBa COBCTBEHHbIX 3HAYEHWI onepaTtopa), NPeACTaBNEHHOE PSAOM BaXKHbIX C TOUKM 3PEHNS NPUNOXEHWIA
TEeopeM, KOTOpble B MaTeMaTUYeCcKon nutepartype NpuHATO HasbieaTb "OCHOBHbIMWM TEOPEMaMmM O ClekTpe
CaMOCOMpPsXeHHOro oneparopa”.

Tema 4. HeorpaHun4yeHHble IMHENHbIE OMepaTopbl, OCHOBHbIE MOHATUSA U onpeaeneHus. CnekTpanbHoe
pasnoxeHue HeorpaHMYyeHHOro camoconpsixXeHHoOro oneparopa.

Lenb 3aHsATsA: 060CHOBATL BO3MOXHOCTb PACnpOCTPAHEHNS NMOMYyYEHHbIX HA NPEAbIAYWNX 3aHATUSX Pe3yNbTaToB Ans
OrpaHUYeHHbIX ONEPaTopPOB Ha KNACC HEOrPaHUYEHHbBIX ONEPATOPOB, NPOSICHUTL, KAKWME CNOXHOCTM B 3TOM Clly4ae MoryT
BO3HMKaTb. Pacckasatb 0 cnekTpanbHOM PasfnoXeHUW HEOrPaHWYEHHOrO CaMOCOMPSXEHHOMO ornepaTopa.

Tema 5. HenuHemHble onepatopbl U ¢hyHKLMOHanNbl B 6aHaxoBbiX NPOCTPaHCcTBax. OnpeneneHnsi, OCHOBHbIE
ceBoncTBa. Pa3nuyHbie BMObl HENPEepPbIBHOCTU OMepaTropoB, CBSA3b MeXAy AeMUHEeNnpPepbIBHOCTLIO U
XEeMUHeNpPepbIBHOCTbIO.

Lns HeNMHeHbIX ONepPaTopPoB, 3aaHHbIX B 6aHAXOBbLIX MPOCTPAHCTBAX, ONPEeAENSOTCA NCMOb3yeMble B fanbHewem
NOHATUSA: OrPAHUYEHHOCTb, HEMPEPBLIBHOCTb, MONOXUTENbHOCTb, NONOXUTENbHASA ONPeneneHHOCTb, KOSPUUTUBHOCTD,
MOHOTOHHOCTb, MOTEHUMANbHOCTb. Ha NpuMepax 0eMOHCTPUPYETCS, Kakune onepatopbl 0651afatoT TeM UK UHbIM
CBONCTBOM.

Tema 6. OudbcpepeHuman u nponssogHas no aro. OudepeHuman n nponssogHas no ®dpewe. CBA3b Mexay
npon3BogHbiMKu FaTo u dpelue. O606LLeHHas chopMyna JlarpaHxa u HepaBeHCTBO Jlunwmua.

Lns HenuHelHbIX ONepaTopPOoB, 3a4aHHbIX B BaHAX0BbIX MPOCTPAHCTBAX, ONPELENSIOTCS auddcpepeHLmansl 1
nponssogHble no ato n Ppewe. Ha npumepax LEMOHCTPMPYETCS CylWeCTBOBaHWE TOW AW MHOW NPON3BOAHOMN,
nokasbiBaeTcs, YTO CyleCTBOBaHNE NPOU3BOAHON MO [Mato He rapaHTUpyeT CylecTBOBaHWE NPon3BoaHON No Ppewe.
DopMynnpyoTCs YCNoBKS, NPU KOTOPbIX U3 CylWeCTBOBaHWS NPOU3BOAHON No ["ato cnedyeT CylwecTBOBaHE
npon3sogHomn no dpele.

Tema 7. . MpoussoaHas n rpagueHt chyHkumoHana. dudpcpepeHumnpyeMocTb U rpagueHT Hopmbl. OCHOBHbIE
CBOMCTBa rpagueHTa Hopmbl. duddpepeHumpyeMocTb Mo HanpasneHuo u gudpcpepeHumpyemocts no Lesapuy.
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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 3aHaTtum O6Cy>K,D,aPOTCﬂ CBOWCTBaA NOTEHUMNANBHOCTN U MOHOTOHHOCTU HENMHENHOro oneparopa. Ha KOHKPETHbIX
npuMepax ctyoeHtam OeMOHCTPUPyeTCHd, Kakme n3 onepartopos aTMmMn cBoiicTBaMu obnanator. CDopmynvlpyeTcsl n
JOKa3blBaeTcs KpMTepMI7I MOHOTOHHOCTWM NOTEeHUMaNbHOro oneparopa. Ycnosus, obecneynBatole MOHOTOHHOCTb
noTeHunanbHbIX ONepaTtopoB.

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

3aHsTIe MOCBSILEHO NoNyYeHNIo YCNoBMi obecneymBatowmx NoTeHUManbHoCcTb onepartopa. MNonyyaoTcs u
060CHOBbLIBAIOTCS ABa BMAA YCNOBUIA: YCNOBUS NOTEHLUMANBHOCTU B MHTErPanbHOM oopMe, YCNoBMS NOTEHLUAaNbHOCTU B
andpdpepeHumansHoin doopme. ObcyxaaeTcs TakxXe MeToauka, No3BossolWas CBOANTb HEKOTOPbIE YPaBHEHNS K
9KBVBANEHTHbIM YPaBHEHMSIM C MOTEHLUMANIbHBIMU OnepaTopamu.

Tema 10. O6LiMe cBOMCTBA NOTEHLNANbHbIX oneparopos. YcuneHHas HenpepbiIBHOCTb NOTEeHLU Na/IbHbIX
oneparTropos. Ces3b mMexny MONMHON U yCVIHeHHOVI HenpepbiIBHOCTbIO NOTEeHUMaNbHbIX onepaTtopoB.

Ha 3aHsTMM BBOAMTCS HOBOE MOHSATHE - YCUNEHHAs HENPEPbLIBHOCTb onepatopoB. MNpy pasnunyHbIx NPennonoXeHnsx Ha
MCXOLHble AaHHble POPMYNMPYIOTCS HEOOX0AMMbIE U [OCTATOYHbIE YCIIOBUS, 0BecrnednBatowme yCuneHHyio
HenpepbIBHOCTL onepaTopa. ns pedonekcmeHoro 6aHaxoBa NPoOCTpaHCTBa OOPMYNMPYeTCs 1 A0Ka3biBaeTCsl KpUTepui
YCUNEHHOW HENPEPbLIBHOCTY.

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

Ha 3aHsTMmn naetcs ceoiicTea cnaboit nonyHenpepbiBHOCTU (YHKUMOHANA, oOpPMYMpyeTCsl U [oKa3biBAETCS KpUTEPUI
cnaboli NonyHenpepbIBHOCTY doyHKLUMOHAN0B. BeiBoasiTcst ycnoeust cnaboii nosyHenpepbIBHOCTY BbIMYK/bIX
PYHKLIMOHANOB 1 ycnoBus cnaboli NonyHenpepbiBHOCTM 1 BbIMYKNOCTY AUdIdEpEeHLMPYeMbIX (oyHKLIMOHANOB.
MprBOOATCS NPUMEPbI MHTEPECHLIX C TOYKU 3PEHNS NPUOXEHWIA DYHKLMOHANO0B, 06afatowmx 3TMM CBOMNCTBAMMIO

Tema 12. 3apaua MUHMMM3aLUMK PYHKLMOHANA: aKCTpeMalbHble TOUkM oyHKLMOHana, 0606LL,eHHas Teopema
BemepLutpacca. JocTaTtouHble NpU3Haku 6e3ycnoBHOro MMHUMyMa. Teopema 06 YCI0BHOM 3KCTpeMyMe.
Mpumepsl.

Llenb 3amaHus - Nony4mTb HeoHX0OMMbIE 1 JOCTATOYHbIE YCNOBUS 0HO3HAYHOW Pa3pellMoCcTy 3a4a4n MUHUMU3aLUN
goyHKUMoHana. Mpr 3ToM oopMynnpyoTCS 1 OOKa3blBalTCA TeopeMbl BeliepliTpacca, 0ocTaTouHble MpU3HaKki
0e3ycnoBHOro MMHMyma. JlokasbiBaetcs Teopema 06 04HO3HAYHOM Pa3penMocTy 3a4a4v MUHMU3aUU ans
PyHKUMOHaNa, rpaueHT KOTOPOro - MOHOTOHHbIV oneparop.

Tema 13. MMHumuswpyrou.wle nocnenoBareibHOCTU. OrpaHI/I‘-IEHHOCTb MUHMMU3NPYIOLLLE NocnenoBaTesibHOCTU.
Cnabasi cxogMMoCTb MUHMMU3NPYIOLLLE NocnenoBaTesibHOCTU. (o) KOpPpPEeKTHOM NOCTaHOBKe 3aaa4v
MUHUMM3auun.

O6cyxnaeTcst BONPOC: BCeraa v MUHUMU3UPYIoLLas NnocneoBaTelbHOCTb CXOAUTCS K TOYKE MUHUMYyMa CyHKLIMOHaNa.
DopMynMpyoTCs YCnoBus, obecnednBalolLne orpaHUYeHHoCTb 1 cnabyio CXoANMMOCTb MUHUMU3NPYIOLLEH
nocnenoBaTeNbHOCTU. BBOANTCS NOHSATUE KOPPEKTHOCTN NOCTAHOBKM 334241 MUHUMU3ALUWKW, FaBHOe YCNOBME KOTOPOA
- CUNbHAs CXOOMMOCTb MUHMU3MPYIOLLEN NOCNeN0BaTEeNbHOCTH.

Tema 14. MeToa HaucKopewLlero cnycka peLleHus 3aga4yvm MUHMMU3auumn pyHKUMoHana B 6aHaxoBom
npocTtpaHcTBe. Teopema 0 CX0AMMOCTU MeToaa ans audpcpepeHuMpyeMbix no Mato coyHKLMOHanoB. Teopema o
CX0AMMOCTU MeToAa Ans ABaxabl aucpdepeHumnpyembix no Marto pyHKLMOHaANOB.

Wanaraetca noes rpaoneHTHoro Metona - Mmetona HaI/ICKOpelmLIeFO cnycka. JlokasbiBatoTcs Teopema 0 CXo4anMMoCTun
metona ons ,umcquJepeHuMpyeMblx no Mato (pyHKLI,I/IOHaJ'IOB n TeopemMa 0 CXogMMoCcTn Metoda ansa asaxnbl
,D,I/I(*)(*)epeHLl,l/lpyeMbIX no Narto prHKLlI/IOHa}'IOB. |_|pI/IBOJJ,I/1TC$I netanm3auna metoga ans KOHKPETHbIX,BaXXHbIX C TOYKUN
3peHns I'Ipl/ll'lO)KeHI/lI7I npmnmepax.

Tema 15. dnemeHTbl Teopum CoboneBckux NpocTpaHcTB. OCHOBHbIe (PYHKLMOHaNbHbIe NMPOCTPaHCTBa,
npocrenne HepaBeHCTBa. YcpeaHeHue coyHKUmMn. O606LLeHHble OYHKLMMN.

Ha 3aHsTMm onucbiBaeTcs ponb npoctpaHcTe Cobonesa npu NccnefoBaHnM 3aaaqy MateMaTnyeckon consunkn. Beoostcs
Ucnonb3yemble B fanbHeNWeM PyHKLNOHaNbHbLIE NPOCTPAHCTBA, UCCNELYIOTCS X CBOMCTBA, A0KA3biBAeTCS Pl
BCMOMOraTefbHbIX, HO BaXHbIX C TOUKU 3PEHNS NPUNOXEHN HepaBeHCTB. OnucbiBaeTcs Knacc 0606IWeHHbIX (OyHKLNIA.

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.

JokasbiBaeTcsa psag BCnoMoratenbHbIX YTBEPXAEHWIA: HepaBeHcTBa Ppugpuxca u Nyankape, Teopema Pennnxa.
Beoauntca noHsaTre: "Cnepn coyHKkummK". [lokasbiBaeTcs psih TEOPEM BNOXEHNS, NCMONb3YeMbIX NPY UCCNEOOBaHNN
npvknagHbiX 3agady. Ha 3aeepuarowem stane ctygeHTam npegnaraercs NPOAEMOHCTPMPOBATL NONYHYEHHbIE 3HAHUS NpK
nccnenoBaHWy KOHKPETHOW 3aa4aym O4HOMEPHOV Teopun TENNONPOBOAHOCTM. .

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 (YyTBEpPXOeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 roga Ne245)

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 oyHKLMIA 1 GOYHKUMOHaNbHOMY aHanmay ¢ pelweHusmu: YuebHoe nocobue / T.A. JleoHTbera, A.B.
JompuHa. - M.: HAL NHdppa-M, 2013. - 164 ¢.: 70x100 1/16. - (Beicwee obpasosaHue: Maructpatypa). -
http://www.znanium.com/catalog.php?bookinfo=377270

Kpatknii Kypc coyHKUMOHaNbHOro aHanuaa: Y4yebHoe nocobue. / NioctepHuk J1.A., Cobones B.W. 2-e nag., ctep. ? Cnb.:
WspatenbctBo ?J1aHb?, 2009. ? 272 c. - ISBN 978-5-8114-0976-1 - http://e.lanbook.com/view/book/245/

9. MeToguueckme ykasaHusi oisi 06yyaroLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoOMeHoaumm

nabopaTopHbie| N3yd4eHne kypca noapasymeBaeT He TONbKO OBNafAeHNe TeOPEeTUHeCKMM MatepmanoMm, Ho 1

paboTbl noslydeHne NpakTU4eckux HaBblkoB anst 6onee rnyboKoro NOHUMaHUS Pa3nenoB AUCUMMIMHBI MPW
BbIMONIHEHNW nabopaTopHol paboTel. OUEHUBAOTCS BNaaeHe MaTepranom no teme pabotbl,
aHanMTMYeckne CrnocobHOCTW, BlafeHne MeTodaMu, yMEHUs U HaBbIKW, HeobxoauMble asist
BbIMOMIHEHMS 3a0aHUNA.

camocTos- | CamocTosiTenbHas paboTa npeanonaraet BbiNoNHEHUe AoMalHKX paboT. MpakTuyeckue 3anaHus,
TenbHas BbIMONIHEHHbIE B ayAUTOPWUW, NpefHas3HadYeHbl Ans ykasaHus obWmx MeToaoB pelleHns 3aaad
pabota onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULLb B pe3ynbTaTte CaMoCTOSTeNIbHOWM paboThl.
Kpome Toro, camocTtosTenbHas paboTta BkitoyaeT NOAroToBKy K 3a4eTy. MNpu Noarotoske K caaye
3ayeTa BeCcb 00beM paboTbl pekoMeHayeTcsl pacnpenensitb PaBHOMEPHO MO OHSIM, OTBEOEHHbIM ANs
MOArOTOBKM K 3a4eTy M 3K3aMeHy, KOHTPONMPOBaTb KaxXOblii AeHb BbiNONHeHUs padoTbl. Jlyywe, ecnu
MOXHO MepeBbINoNHUTL NnaH. Toraa scerna byaeT pe3eps BPeMeHu.

9K3aMeH Mpv NoAroToBKE K coa4e ak3ameHa BeCb 06beM paboTbl PEKOMEHOYETCS pacnpPenensiTb PaBHOMEPHO
Mo OHAM, OTBELEHHBIM NS NMOArOTOBKM K 9K3aMeHa, KOHTPONMMPOBATb KaXAbli fieHb BbIMOHEHWS
paboTbl. Jlyywe, ecn MOXHO NEPEBLINONHWTL NnaH. Torna Bcerna byner peseps BpemeHn. Kpome
MaTtepuana 3aHsTuii PEKOMEeHLyeTCs NCNONb30BaTh MaTepUasbl U3 CMCKa PEKOMEH0BAHHO
nuTepartypbil

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOIMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHONOI WA, CMOMb3YEMbIX NMPU OCYLEeCTBNEHU 06pa3oBaTeibHOro npoLecca no
OMCUMMMHE (MOAYNto), BKIOYAs MepeyeHb NporpamMMHOro obecrneyeHns n MHGOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HEO6XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 0bpas3oBaTenbHOrO NpoLecca no LUCLMMAMHE (MOLYNIo) BKNIOYAET B cebst
cnenyrolwme KOMAOHEHTbI:

MoMelueHns Ans caMOCTOATENBbHON pPaboThl 0BYYaOWMXCS, YKOMMNEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNs K ceTu "MIHTepHeT" n obecnevyeHnem
LIOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

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

KomnbioTep 1 NpuHTEp ONs pacneyaTky pasgaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauumv npenogasaHus aucUNNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS creaytowme MeToapl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YaoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.04
"MpuknagHas matematuka" u marmctepckom nporpamme "MeTtoabl MareMaTnyeckoro MogennuposaHums”.
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04 [ononHutenbHble rnasbl NpuknaaHoro
GDYHKLUMOHAaNLHOIo aHann3aa

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.04.04 - [puvknagHas matemaTtuka
Mpodomnb noaroTosku: MeToabl MAaTEMaTU4ECKOr0 MOAENNPOBaHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.Cnnopos, AHatonuii Muxainnosuy. dyHkUMOHANBHBIN aHanu3: [ydebHoe nocobue] / A. M. Cnaopos.?KasaHsb:
KasaHckuii yHuBepcuTeT, 2010.7139 c.; 21.?Bbubnmorp.: c. 4 (4 Ha3B.).?ISBN 978-5-98180-834-0((B nep.)), 130.

2.Hanmapk, Mapk ApoHoBud. JTuHelHble ondpdbepeHumansHbie onepatopsl / M. A. Halimapk.?3g. 3-e.?Mocksa:
®duamatnut, 2010.7526 c.: un.; 22.?(Knaccrka n CoOBpeMeHHOCTb). ?Ykas..?bubnvorp.: ¢. 499-519.?ISBN
978-5-9221-1259-8((B nep.)), 400 .

3. 3agaun no Teopmmn PYHKUNIA N OYHKLIMOHANbHOMY aHanunay ¢ peweHmsMun: YyebHoe nocobue / T.A. JleoHTbeBa, A.B.
DowmpuHa. - M.: HAL NHdpa-M, 2013. - 164 ¢.: 70x100 1/16. - (Bbiciwee obpa3zosaHue: Maructpatypa). (obnoxka) ISBN
978-5-16-006429-1, 1000 aka. http://www.znanium.com/catalog.php?bookinfo=377270

4. KpaTkuii Kypc cpyHKLUMOHaNbHOro aHanuaa: YuebHoe nocobue. / JioctepHuk J1.A., Cobones B.W. 2-e u3g., ctep. -
Cnbio: Napatenbcto 'JlaHb', 2009. - 272 c¢. ISBN 978-5-8114-0976-1 hitp://e.lanbook.com/view/book/245/

5.Konmoropos A.H., ®omuH C.B. DnemeHTbl Teopuu PyHKUNA 1 PYHKLMOHANBHOMO aHanmaa. - 7-e uaga. - M.:
®duamarnut, 2009. - 572 c.

http://e.lanbook.com/books/element.php?pl1_id=2206

JononHutenbHas nuteparypa:

1. l'ypesny A. M., KopHes B. B., Xpomos A. 1. C6opHuK 3anay no doyHKUMoHansHoMy aHanmay. - Cl6.: NlaHe, 2012. -
192c. OBC 'Manb': http://e.lanbook.com/books/element.php?pl1_id=3175

2. NNebenes B. M dyHKUMOHAaNbHbIA aHanu3 1 BblYUCIUTENBbHAS MaTeMaTtuka: [yuebHoe nocobue |/ B. U. lebepes.?Uaa.
4-e, ucnp. u gon..?Mockea: ®uamarnut, 2005.7295 c.

ISBN 5-9221-0092-0

3. Cobones C. J1. N36paHHble BONPOCHI TEOPUMN (OYHKLIMOHAMNBHBLIX MPOCTPAHCTB 1 0606WeHHbIX doyHKumi / C. 1.
Cobones; OT1B. pen. C. B. YcneHckuin; AH CCCP, Ota-Hue matematuku.?M.: Hayka, 1989.7253,[1] ¢.: nn.; 23
cM.?Bnbnuorp.: ¢. 248-250 (53 HasB.).?ISBN 5-02-000052-3.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04 [ononHutenbHble rnasbl NpuknaaHoro
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
Mpodomnb noaroToskn: MeToabl MaTEMaTU4ECKOro MOAENINPOBaHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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.
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