Mporpamma gucumnnuHel "ononHUTenbHble rnasbl MatemaTudeckon gounaukun”; 01.04.04 "MprknagHas matemaTuka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

WHCTUTYT BbIYMCANTENBHOW MaTeMaTnk U MHOPMALIMOHHbIX TEXHONOMIA

DE
wW CEL e
+ ﬁ:f

bHOWN aeAaTensHocT KOY

: no Dﬁ%ﬁ’
BPH%%’
/s, (10 KOY)
- 1,1&'1"“ .

2o A S

4015 mons 2021

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
JlononHuTenbHbIE rNaBbl MATEMaTUYECKON OU3UNKN

HanpasneHue nogrotoeku: 01.04.04 - MNpuknagHas maremMatnka
Mpodpunb NoaroToBkM: MeToabl MAaTEMaTNYECKOro MOAENMPOBaHNs
Keanngoukaums BbinyCKHMKA: Maructp

®dopma 0by4eHns: o4Hoe

S3bIk 0ByHeHWSI: pyCCKUlA

"on Hayana obyyeHus no obpasoBaTenbHol nporpamMme: 2021

- PAEKTPOHHBIH
Bil VHUBEPCHTET

CFMALMOHHS AHATVTAHECAAR CHTTEMA Ky



Mporpamma gucumnnuHel "ononHUTenbHble rnasbl MatemaTudeckon gounaukun”; 01.04.04 "MprknagHas matemaTuka".

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 gucumnnuHel "ononHUTenbHble rnasbl MatemaTudeckon gounaukun”; 01.04.04 "MprknagHas matemaTuka".

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-1 ["0OTOBHOCTb K NpenoaaBaTtenbCkon AesATENbHOCTU Y MPOBELEHWNIO
y4ebHO-NPOM3BOACTBEHHOrO NpoLiecca no obpasosaTenbHbIM NporpaMmam
pasfiMyHOro YPOBHS U HarnpaslieHHOCTH

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE MOHATUS U MONIOXEHNS, NexXalime B OCHOBE LAHHOW MaTteMaTtuyecKoi AMCLMMIUHDI.
JonxeH ymeTb:

NPUMEHATb 06LWMe NPUHLMMBI (OYHKLMOHABHOrO aHann3a 1 MaTeMaTnyeckon (On3nKn K PELIEHNIO Pa3NNYHbIX
npuknagHbix Npobnem Kak npv NOCTPOEHUM 1 0BOCHOBAHUM Pa3NMNYHbIX MPUBANXEHHBIX METOLOB, Tak 1 Npu
MOCTPOEHUN MATEMATUYECKMX MOLENEH HOBbIX MPUKIaaHbIX 3a4au.

JonxeH Bnanetb:

NMOHVMaHWEM PO N MecTa (PYHKLIMOHANIbHOIrO aHanuaa, Teopun QOyHKUMIA B COBPEMEHHOM MaTteMaTU4eCckom
MOLENNPOBaHUK, B BbIYUCIINTENbHON MaTeMaTuke, B TEOPUU 3KCTPEMaASIbHbIX.

JlonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

Mncnonb3oBaTb NoMy4eHHble 3HAaHWSA B npoLlecce NnoarotoBkn K coaye sakdamMeHa KaHaomnaTtckoro MMHMMyma no
cneunanbHOCTAM BblHUCIUTENbHAA MaTeEMaTUKa.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8.1B.03.02 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHoi obpasosatenpHoi nporpamMmel 01.04.04 "MpuknagHas matematuka (MeToabl MaTeMaTn4eckoro
MOENMPOBaHNA)" 1 OTHOCUTCS K AUCUMNIMHAM MO BbIOGOpY.

OcBauvBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuMnIMHLI (MOAYNS) B 3a4eTHbIX eAuMHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyH0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyeOHbIX 3aHATUIA) U HA CaMOCTOSITENIbHYHO
paboTy obyuatloLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 0 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTosiTenbHas paboTta - 72 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHOMN paboThl MO AUCLMNNIUHE (MOAYNIO)

Buabl 1 yacbl KOHTaKTHOW PaboThbl, Camo-
MX TPYA0EMKOCTb (B Yacax) CTOSI-

N Paspenbl pucumnnvHbl / Ce- [Nekuun,Nekumnn| Npaktu-Mpaktn-Jlabopa-fa6opa- T€Nb-
monyns MecCTp| Bcero | B 3n. |4yeckume |4yeckue [TopHble|TOpHble| Has
copme [3aHATUSA,| B an. |paboTbl,| B an. pa-
Bcero |(cdopme| Bcero |chbopme| 60Ta

Tema 1. .YpaBHeHUS C OrpaHn4eHHbIM
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NONOXNTENBHO ONpeneneHHbIM onepatopoM. Jlemma Jlakca-Munbrpama. MitepaunoHHblil MeTOL pelweHns ypaBHeHNs ¢
OrpaHNYeHHbIM NONOXUTENbHO ONpeaeneHHbIM OnepaTopoM.

PAEKT/POHH|I HA
HYBEPGHTET

NP OHHO AHRIVTAHESRAR CACTEMA Ky

CrpaHnua 4 n3 12.




Mporpamma gucumnnuHel "ononHUTenbHble rnasbl MatemaTudeckon gounaukun”; 01.04.04 "MprknagHas matemaTuka".

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. YpaBHeHUs! ¢ orpaHn4eHHbIM
CaMOCOMNPSAXEHHbIM NMONOXUTENBHO
2. lonpeneneHHbIM onepaTopoM. 3afadya Ha 2 0 0 0 0 3 0 6
MUHUMYM KBaApaTUYHOro coyHKUmMoHana.
MeTtog Pwutua.

3. |Tema 3. Metog ManepkuHa. 2 0 0 0 0 3 0 6

Tema 4. O606LWeHHbIE NPOV3BOLHBIE.

OnpepeneHne. OcHoBHble cBoiicTBa. Mpumep
4. |HeorpaHu4eHHon PyHKLUN, UMEtoLLEl 2 0 0 0 0 3 0 6
06061WeHHbIE MPOV3BOAHbIE

Tema 5. MNpocTtpaHctea Cobonesa.

HepaseHcTBa ®puapunxca u lNyaHkape.

Teopema Pennuxa. MNoHATHE 0 cnepax
hyHKUMIA U3 npocTpaHcTea Cobonesa.

5. dopmyna MHTErPMPOBAHWE MO YACTSM. 2 0 0 0 0 3 0 6

Kputepuii nprHamanexHocTn oyHKLMN

npoctpaHctey Cobonesa.

Tema 6. [NoHATNS 0 TeopeMax BNOXEHUS.

JokasarenbcTBa NpocTenumnx Teopem
BNOXeHWs. Teopema 06 3KBMBANEHTHbIX

6. b 2 0 0 0 0 3 0 6
HopMupoBkax. MNprMepbl NPUMEHEHNS.

Tema 7. O606LWEHHbIE PELIEHNS OCHOBHbIX
KpaeBsbix 3a4a4 Ans aNnMnTn4eckoro
ypaBHEHUS BTOPOro NOpsiaka B AUBEPreHTHOW
doopme. ViccnenosaHme paspelwmnmocTu Ha
7 aCHOBe nemmbl Jlakca-Munbrpama. } 5 0 0 0 0 3 0 6
ccrnefoBaHue paspelrMocTy TpeTber
Kpaeson 3agayu. ViccnenosaHue
paspewnMocTy 3agad4um Henmana.

Tema 8. . ViccnenosaHue paspelmmocTtu
Kpaesblx 3a4a4 Ons CUCTEM YpaBHEHUN
8. Teopun ynpyroctn. HepaseHctso KopHa. 2 0 0 0 0 3 0 6

Tema 9. . ViccnenosaHve paspewmmocTu
KpaeBbix 3a4a4 Ans aNnMnTUYeckKmnx
9. ypaBHeHU Ha ocHoBe Teopun Ppenronbma. 2 0 0 0 0 8 0 6

Tema 10. KeasunuHeriHble anamntTuyeckne

ypasHeHuns. Onepartop Hembiukoro.

YpaBHEHMS C CUNbHO MOHOTOHHbBIM 1
AUNWML-HENPEepPbIBHBIM ONepaTopoM.

10. YpaBHEeHMS C MOHOTOHHbLIM ONEepPaTopoM 2 0 0 0 0 3 0 6

(MeToL perynsipmsauun).

CrpaHnua 513 12.
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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 11. 3apaya Ha cobCTBEHHbIE 3HaYeHUS
0N oneparopa Jlannaca B NpsiMoyronbHuKe.
ACMMTOTUKA COOCTBEHHbIX 3HAYEHUIA.
BapuaunoHHbIii MeTod nccnenosaHms 3anadn
11.|Ha cobcTBEHHbIE 3HAaYeHUqa ang 2 0 0 0 0 3 0 6
SNNMNTUYECKOro oneparopa BTOPOro
nopsiaka.

Tema 12. Pagbl dypbe no cO6CTBEHHbLIM
PYHKUMAM. MUHMMAKCHbBIA NPUHLMN
KypaHTta-®uiwepa. Teopembl CpaBHEHNS 1N UX
npumeHeHus. Meton Putua peweHns 3agay
12.|Ha cobcTBEHHBIE 3HAYeHNs. 3aaaya Ha 2 0 0 0 0 3 0 6
COBCTBEHHbIE 3HAYEHUS AN1g onepaTopa
Teopun ynpyrocTu.

NToro 0 0 0 0 36 0 72

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. .YpaBHeHUs C orpaHM4YeHHbIM NONMOXUTENbHO onpeaeneHHbIM onepatopoM. Jlemma Jlakca-Munbrpama.
UtepaumnoHHbIN MeTOA, peLleHus ypaBHEHUs1 C OrpaHUYeHHbIM NONMOXUTENbHO ornpeaeneHHbIM ornepaTtopom.

B runb6epToBOM NpOCTPaHCTBE paccMaTpuBaeTcs abCTpakTHOe OnepaTopHOE ypaBHEHUe C NIMHENHBIM onepaTopoM. B
cnyyae, koraa onepartop obnanaet CBOVCTBAMY OrPaHUYEHHOCTH U MONOXMUTENbHOWM ONpeLeneHHOCTH, AoKa3biBaeTCst
TeopeMa 04HO3HAYHOMN paspewnMocT. B nutepatype nokasaHHbI pedynbTaT n3BecTeH Kak nemma Jlakca-Munbrpama.

Tema 2. YpaBHEeHUs1 C OrpaHUYeHHbIM CaMOCOMNPSXEHHbIM NONOXMUTENIbHO onpeaeneHHbIM onepaTtopoM. 3agada
Ha MMHUMYM KBaapaTudHoro doyHkumnoHana. Meropg Putua.

Joka3blBaeTCs 9KBUBANEHTHOCTb (POPMYNNPOBKIM ONEPATOPHOro YPaBHEHUS C CAMOCOMNPSXEHHBIM, MONOXMUTENBHO
onpeneneHHbIM ONeEPATOPOM 1 3a4a4M Ha MUHUMYM KBaapaTWYHOro dpyHKUmMoHana. [ns pelweHuns aTo 3anaqm
paccmatpuBaeTcs MeToh PuTua, chopMynmpyroTCs yCNoBMS CXOAMMOCTM 3TOr0 MeToAa, [OKa3blBaeTCs TeEopema o
CXOLUMOCTMW.

Tewma 3. Metopn, NanepkuHa.

AyonTopusi 3HaKOMUTCS ¢ Hanbonee pacnpoCTPaHEeHHbIM B HACTOsIWEE BPEMS MPUBNMXEHHBIM METOLOM PELIEHNS
CTauMOHApPHbIX 3aaa4 MateMaTnYecKon gonsmnky - Metonom ManepkuHa. aetcs chopMynmpoBka npubnuxeHHowm
MoLenu, NCCneayeTcsl CXOAMMOCTb 3TOro MeToa Anst abCTpakTHOro onepaTopHOro ypaBHEHNS B rnibOEPTOBOM
MpPOCTPaHCTBeE.

Tema 4. 0606LLeHHbIe Npon3BogHbIe. OnpeneneHne. OCHOBHbIe cBOMCTBA. [IpuMep HeorpaHUYeHHON COyHKLMN,
umeroLLen 0606LLeHHbIe NPOU3BOLHbIE

Haetcs onpeneneHne 0606lWeHHON NPON3BOLHOM, HA Pa3NMYHbIX NPUMEPAX NPOBOAWNTCS CPaBHEHUE BHOBb BBELEHHOIO
MOHATUS C KNaccuyecknm. B yacTHOCTU 4N LBYMEPHOrO CNyYast B OrpaHWyYeHHol obnacTv NprBoaAnTCS NpumMep
HeorpaHM4YeHHOM B 3TOW 06nacTu oyHKLUM, UHTErPUPYEMONi C KBAAPATOM 1 nMetoweli 0606LeHHbIe NPOU3BOAHbIE
nepBoro rnopsaka.

Tema 5. NMpoctpaHcTBa Cob6onesa. HepaBeHcTBa ®puppuxca u NyaHkape. Teopema Pennuxa. MoHsiTMe 0 cnepax
byHKUMIA U3 npocTpaHcTBa CoboneBa. dopmyna nHTerpuposaHue no yactsam. Kpurepun npmHannexHocTu
cdbyHKLuMM npocTpaHcTBy Cobonesa.

Laetcst onpeneneHune npocTtpaHcTea Cobonesa. ObcyxaaoTcs gokasaTtenbcTea HepaBeHcTB Ppuapuxca u MNyaHkape.
O6ocHOBbLIBAETCA DOPMYNa MHTErPUPOBaHMe Mo YacTsMm. PopMynnpyeTcst KPUTEPUA NPUHALNEXHOCTW CPYHKLIMN
npocTpaHctey Cobonesa. Beoontcst noHsTMe cnega goyHKUMM u3 npoctpaHcTea Cobonesa. JlokasbiBaeTcsl TeopeMa
Pennuxa.

Tema 6. NMoHATUSA 0 TeopeMax BNoXeHus. [Loka3aTrenbCcTBa NPOCTENLLMX TeOpeM BnoXxeHus. Teopema 06
3KBMBaNeHTHbIX HOpMUpoBKax. NMpuMepbl NPUMEHEHUS.

BeoonTcs noHsiTUE 0 Teopemax BNoxeHus npoctpaHcTe Cobonesa u JleberoBbix NpocTpaHcTs. MNprBoastcs
[0Ka3aTenbCTBa NPOCTENWNX TEOPEM BNOXeEHWS. [lokasbiBaeTcs Teopema 06 3KBUBANEHTHBIX HOPMUPOBKAX.
PaccmatpumBarotcs Bonpoch! annpokcumMaumm aneMeHToB npoctpaHcTs Cobonesa v flebera rnankumm cpyHkumsamn. B
YACTHBIX CNY4asiX MOMyYEeHbl OLEHKM TOYHOCTY STUX NPUBINXKXEHWA.
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Tema 7. 0606LUEeHHbIe peLleHUs OCHOBHbIX KpaeBbIX 3apay ansi 3M/MNTUYecKOoro ypaBHeHUsi BTOpPOro nopsiaka B
auBepreHTHon chopme. UccnenoBaHne pa3peLlMMOCTU Ha OCHOBe neMmbl Jlakca-Munbrpama. UccnepoBsaHue
pa3peLIMmocTy TpeTber KpaeBon 3agadyn. UccneposaHue pa3peluMMocTy 3apauv HeinmaHa.

PaCCManVIBaeTCFl nepeas Kpaesas 3anada ong annmntn4eckoro ypaBHeHUs BTOPOro nopsnka ¢ npocTpaHCTBEHHbIM
onepaTtopoMm B AMBEPreHTHon doopme. daetcs onpeneneHue ob6obleHHoro pelweHns ua npoctpaHcTea Cobonesa. C
NMOoOMOLWbIO NNEMMbI J'IaKca-MvmbrpaMa [O0OKa3blBalOTCA TeopeMbl O cylecTsoBaHUN N €JUHCTBEHHOCTN O606LIJ.eHHOI'O
peleHns.

Tewma 8. . UccnepoBaHue pa3peLUIMMOCTU KpaeBbiX 3a4ay Ajisi CUCTEM ypaBHEHUIA TeOPUM YyripyrocTu.
HepaBeHcTBO KOpHa.

B cnyy4ae cMelwaHHoOR KpaeBon 3aaaqv Ans CUCTEMbl MIMHENHbIX ypaBHEHWIA TEOPUM YNPYrocTy dokasbliBaeTcs
O[HO3HaYHas PaspeWnMocTb B knacce 0606LWeHHbIX oyHKLMIA. [pr 3TOM NpegnonaraeTcs, YTo NOPOXAaemas
NPOCTPaHCTBEHHbIM ONEepPaTopoM KBaapaTuyHas chopMma NnonoXxutenbHo onpegeneHa. [JokasbiBaeTcs Takxe
HepaseHcTBO KopHa ans nepsovi Kpaesoi 3a8auv.

Tema 9. . UccnepoBaHne pa3pellMMOCTU KpaeBbiX 3a4ay A5 S/IMNTUYECKUX YpaBHEeHMA Ha OCHOBe Teopun
dpepronbma.

Ha ocHoBe Teopun dpenronsma NnpoBoanTCs nccnenosaHne obobueHHon paspewmnmocTy B CoboneBckux
NpoCTpaHCTBax NepBol KpaeBoin 3aaaqn ons sSNInMnTUYECKOro ypaBHeHMsl BTOPOro nopsaka ¢ 60nbwyMm No Moaynio
KoadhgouLMeHTaMmM Npu Maaawmx YneHax. MonydeHHbIl pesynbTaT He obecnednBaeT 04HO3HAYHYIO PaspellMoCcTb
paccmaTtprBaemor 3anaqn.

Tema 10. KBasunuHerHble annuntuyeckue ypasHeHusi. Onepartop HeMbiukoro. YpaBHeHUsi ¢ CUNbHO
MOHOTOHHbIM U NUMNLWUL-HENPEePbIBHbIM ONepaTtopoM. YpaBHEHUS C MOHOTOHHbIM OrepaTopom (MeTon,
perynsipusauun).

NayyaroTcs n 060oCcHOBBIBAIOTCS CBOMCTBA OnepaTopa HeMblLkoro. Vicnonbays cBoCTBA 9TOr0 oneparopa,
[loKa3blBaeTCs Teopema CyllecTBOBaHNS 1 e AUHCTBEHHOCTN 0606WEHHOro peleHnst Ans 3NIUNTUYECKOro ypaBHEHUs ¢
CUNbHO MOHOTOHHBIM W IMNWKML-HENpPepbIBHbIM onepatopoM. C NoMoLlbio MeTofa perynsapusaunn 0okasbiBaeTcs
pa3peLwnmMocTb YpaBHEHNS C MOHOTOHHBIM OMepaTopPOM.

Tema 11. 3apauya Ha co6CTBEHHbIe 3HaYeHUs Ans onepartopa Jlannaca B NpsiMOyronbHuKe. ACUMNTOTUKA
CO6CTBEHHbIX 3HaYeHUiA. BapuaLuyvoHHbIN MeTo uccnenoBaHus 3a4a4m Ha COGCTBEHHbIEe 3HAaYEHUs Bsi
3NNUNTUYECKOro onepaTopa BTOPOro nopsiaka.

C nomolublo MeToaa pasaeneHunsi nepeMeHHbIX pelaeTcs 3anaya Ha co6CTBEHHbIe 3HaYeHnst ans oneparopa Jlannaca B
NpsIMOYronbHYVKe. MNoflydeHbl OLEHKM PocTa COBCTBEHHBIX 3HAYEHWI B 3aBUCMMOCTY OT Pa3MePHOCTU NMPOCTPaHCTBA.
PaccMatpuBaeTtcst TakXe BapuaLnoHHbI MeTOA UCCNenoBaHNs 3a0a4n Ha COOCTBEHHbIE 3HaYeHNs ans
3NNUNTMYECKOro onepaTtopa BTOPOro nopsiaka.

Tema 12. Pspbl dypbe no co6¢cTBEHHBIM PYHKUUSAM. MUHUMaKCHBINA NnpuHuMn KypaHta-duiwiepa. Teopembl
CpaBHeHMs U ux npumeHeHus. Metop Putua pelueHus 3apady Ha co6CTBeHHble 3HaYyeHUs. 3agadya Ha
co6CTBEHHbIE 3HaYeHUs O oneparopa Teopuu yrnpyrocTu.

Wccnenyetcs cxoanmocTb psinoB dypbe no cobcTBEHHbIM dPyHKUMAM B HopMax npocTpaHcTe Cobonesa v Nlebera.
WanaratoTcs cnocob oTbickaHnsi COBCTBEHHBIX YACEN C NMOMOLLbIO MUHUMAaKCHOro npuHumna KypaHta-duwepa u meton
Putua pelweHns 3aay Ha coBCTBEHHbIE 3HAYeHUs. Miccneayetcs NonHoTa cucTeMbl COBCTBEHHBIX GOYHKLIMIA B Knacce
0606LEeHHbIX GOYHKLIA.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOJO NO AUCcUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTera, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikazom MuHMCTEpPCTBA Hayku 1 Bbicwero obpasoBaHus Poccuiickoin ®enepaunn ot 6 anpenst 2021 rona Ne245)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4pex aeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepCmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa

KETPOHHBH
B_EPCHTET
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EmenbsaHos B.M., PoibakmHa E.A.YpaBHeHNs MateMaTnieckoin comauku. MNpakTrkyM no peleHnto 3anay. -
CaHkT-lMeTepbypr: NaHb, 2008. - 224 c. - http://e.lanbook.com/view/book/140/

WnbuH A. M. YpaBHeHNs MaTemMaTn4eckoin omamnkm [OnekTpoHHbln pecypc] / A. M. UnbuH. - M.: DUSMATIIAT, 2009.
-192 c. - http://e.lanbook.com/books/element.php?pl1_id=2181

Masnosa M.®., Tumepbaes M.P. MpocTpaHcTBa Cobonesa - http://old.kpfu.ru/f9/bin_files/SobolevSpace.pdf

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MUK 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

EmenbsiHoB B.M., PoibakuHa E.A.YpaBHeHUs MaTteMatnyeckon comaukm. MpakTrkyM no peweHuio 3agau. -
CaHkT-lMeTepbypr: NaHb, 2008. - 224 c. - http://e.lanbook.com/view/book/140/

WnbuH A. M. YpaBHeHNS MaTemMaTn4eckoin domamnkm [OnekTpoHHbin pecypc] / A. M. UnbuH. - M.: DUBMATIINT, 2009.
-192 c. - ISBN 978-5-9221-1036-5. - hitp://e.lanbook.com/books/element.php?pl1_id=2181

MNaenosa M.®., Tumepbaes M.P. MNpocTtpaHcTBa Cobonesa - http://old.kpfu.ru/f9/bin_files/SobolevSpace.pdf

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoOMeHaLmm

nabopaTopHble| N3yy4eHne kypca noapasymeBaeT He TONbKO OBfaAeHNe TEOPETUHECKMM MaTepmanom, Ho 1

paboTbl noslydeHne NpakTU4eckux HaBblkoB onsi 6onee rnyboKoro NOHUMaHUS Pa3nenoB AUCUMMIMHBI MPW
BbINONIHEHNM nabopaTopHol paboTel. OLEHUBAOTCS BnafeHe MaTepranom no teme paboTbl,
aHanMTMYeckne cnocobHOCTW, BlafeHne MeTogamun, yMEHUs U HaBbIKW, HeobXoauMble 4sist
BbIMONHEHNS 3a0aHNNA.

CrpaHnua 8 n3 12.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtos- | CamocTosiTenbHas paboTta no M3y4eHuto Kypca npeanonaraet BHeayaUTopHyto paboTy, koTopas
TenbHas BK/IHO4AET BbINONIHEHWNE PSiA CaMOCTOSTENbHbIX PaboT.
pa6oTa Tanbl BbIMONHEHUSI CaMOCTOSITENbHbIX PaboT:
1. MpocMoTp 3anuceit NEKLUMOHHOIO Kypca U peKOMeHLyeMoin nutepatypbl Mo TeMe 3afaHus.
2. CocTaBneHune pestoMe NPOYMTaHHON rNaBbl COOTBETCTBYIOWErO pa3aena pekoMeHayeMoro
TEOPeTUYeCKOro NCTOYHKKA UK y4ebHuKa.
3. BbinonHeHve 3anaHwnii No TeMe 1 UX KOMMEHTMPOBaHMe.
Mpu pelweHnn 3anay pekoMeHaoBaHbl COOPHMKYM, B KOTOPbIX KaXAblii pasaen unm oteeTbl K pasaeny
npeaBapsaoTcsa NoApPoOHbIMY pelweHnamMu. MprcTynas K pelweHnto 3aiay, PeKOMeHayeM BHUMaTeNbHO
N3y4YnTb METOLbl MX PeLeHUs.

3K3aMeH Ok3aMeH HaueneH Ha KOMMNEKCHYIO0 NPOBEPKY OCBOEHNS aucumnanHbl. Obyvatowmincs nonyvaet
BoMnpoc (Bonpockl) Nnbo 3apaHve (3anaHns) 1 BPeMst Ha MOAroTOBKY. OK3aMeH NPOBOAUTCS B YCTHOWM,
NMMCbMEHHO 1nn KoMnbioTepHoi popme. OueHnBaeTcs BnageHne MaTepnanom, ero CUCTEMHOE
OCBOEHUE, CNOCOOHOCTb NPUMEHSTb HYXXHbIE 3HAHWS!, HABLIKW U YMEHUS NPU aHaNM3e NpobneMHbIX
cUTyaumin n peweHnn npakTn4ecknx 3agaHuin.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

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

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

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

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
LOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBO BeEpPCHM N0BOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbIi MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBuaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmHapoB, BbICTyMJIeHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLummn OopM TEKYLLErO U MPOMEXYTOYHOMO
KOHTpOns;

- YBENMYEHWE NPOAOSIKXNTENbHOCTM caaqy 0by4atoWwmmMcst UHBANMAOM UMK IULIOM C OFPaHUYEeHHbIMY BO3MOXHOCTSIMU
300POBbS (DOPM MPOMEXYTOYHOM aTTecTalMm Mo OTHOLWEHMWIO K YCTAaHOBNEHHOW NMPOLOMXMUTENBHOCTUA UX CoAYM:

AEKTPOHHBH
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHnaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuo 01.04.04
"MpuknagHaa matematnka" n maructepckor nporpamMme "Metoabl MaTemMaTM4eckoro MoaenmpoBaHuns”.

3AEKTPOHHELBH
Crpaxuua 10 3 12. Il YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma gucumnnuHel "ononHUTenbHble rnasbl MatemaTudeckon gounaukun”; 01.04.04 "MprknagHas matemaTuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B./1B.03.02 [lononHutenbHble rnaBbl MateMaTtn4ecko
QU3NKn

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. Kapuesckuit, M.M. YpaBHeHUsi MaTemaTtnyeckol cpuamnku. JononHuTenbHble rnasbl [DNeKTPOoHHbIA pecypc] : yuebHoe
nocobue / M.M. Kapuesckuii, M.®. MaBnosa. - 9nekTpoH. AaH. - CaHkT-MeTepbypr : JlaHb, 2016. - 276 c. - Pexum
noctyna: https://e.lanbook.com/book/72983

2. Kynpswos H.A. MeToabl HeNUHeRHOM MateMaTuyeckol counanku: YuebHoe nocobue / H.A. Kynpswos. -
LonronpynHbiii: utennekt, 2010. - 368 c. ISBN 978-5-91559-088-4 - Pexum goctyna:
http://znanium.com/catalog/product/247670

JononHuTtenbHas nuteparypa:

1. EmMenbsaHoB, B.M. YpaBHeHns matematmdeckor ouanku. lNMpakTrkym no peweHunio 3a8a4y [SnekTpoHHbI pecypc] :
yyebHoe nocobve / B.M. EmenbsiHoB, E.A. PoibakuHa. - 9nekTpoH. faH. - CaHkt-lMetepbypr: NaHb, 2016. - 216 ¢. -
Pexwum goctyna: https://e.lanbook.com/book/71748

2. Cobonesa, E.C. 3anaun v ynpaxHEHUs Mo ypaBHEHUSIM MaTEMaTUYECKOW ON3UKKM [DNEKTPOHHBIN pecypc] : y4eb.
nocobue / E.C. Cobonesa, .M. daTeesa. - AnekTpoH. faH. - Mockea: duamatnut, 2012. - 96 ¢. - Pexum goctyna:
https://e.lanbook.com/book/5295

3. NecuH B.B. YpaBHeHns matematuyeckon cousmku: y4eb. nocobue /B.B. NlecuH. - M.: KYPC: MH®PA-M, 2017. - 240 c.
Pexum poctyna: http://znanium.com/catalog.php?bookinfo=520539
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Mporpamma gucumnnuHel "ononHUTenbHble rnasbl MatemaTudeckon gounaukun”; 01.04.04 "MprknagHas matemaTuka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B./1B.03.02 [lononHutenbHble rnaBbl MateMaTtn4ecko
QU3NKn

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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