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Mporpamma ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

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 ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) MnewnHcknii H.B. (Kagpenpa npuknanHoi
mMaTemaTuku, OTAeneHme npuknagHon matematmku n nHpopmatumkm), Nikolai.Pleshchinskii@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 Co3aaHune neparormyeckunx yCrnoBuii oNis pasBuTus Fpynnbl 06yHaroWwmnxcs no

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

YK-5 CnocobeH aHann3npoBaThb 1 y4nTbiBaTh pasdHoobpasme KynbTyp B npouecce
MEXKYNbTYPHOIr0 B3auMoAenCcTBmS

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

pasaenbl (PyHKLMOHANBHOMO aHannaa, KoTopble TPaauLMOHHO UCMONb3YITCS NpW UCCNefoBaHUN CBOMCTB
OndpdpepeHLmanbHbiX YpaBHEHWA C YaCcTHLIMM NPOU3BOAHBLIMU, MPU MOCTPOEHUM YNCNEHHbIX METOLIOB PelleHns 3aaad
MaTeMaTn4yecKol oUsnKN, U 3HAKOMCTBO C KOTOPbIMM HEOOX0AUMO A4N1s MaTeMaTuKa-NpuknagHuKka.

JlonxeH ymeThb:
NpakTM4ecky pewaTb NPUMepPbl MO OYHKLMOHANIBHOMY aHanmnay.

JonxeH Bnanetb:

Kypcamu no HENMHEHbIM YPaBHEHUSIM C YaCTHBIMU NMPOV3BOLHBIMY 1 MO YACNEHHBIM METOLAM PELIEHUS YPaBHEHW
MaTemMaTu4ecKomn PU3MKN.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
NONHOE 03HaKOMMIeHWEe C Teopmreit 1 MeTogamm cPyHKLMOHANBHOro aHanmaa.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

[aHHag oucumnnauHa (Moaynb) BktoveHa B pasaen "B1.B.08 OucuunnmHbl (Mogynm)" OCHOBHOM NPOGIECCMOHANBbHOW
obpasoBatenbHoii nporpammel 01.04.02 "MpuknagHas Mmatematuka n nHgopmatuka (MatemaTnyeckoe mogenvposaHue)”
M OTHOCUTCS K BapmaTMBHOI YacTu.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4ncie nekuun - 0 4yaca(oB), npakTudeckme s3aHatus - 0 yaca(os), nabopaTtopHblie
paboTbl - 36 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 90 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMNNHDL: 3K3aMeH B 1 cemecTpe.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboTbl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspnenbl AucUUNInHbI / UX TPYA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. [NpocTtpaHcTta n
1. oTobpaxeHust 1 0 0 5 1
Tema 2. Teopust BONCTBEHHOCTU U
2. MPOEKTOPSI 1 0 0 5 11
Tema 3. HopmanbHas paspelwmmocTb.
8. Onepartopbl HeTtepa 1 0 0 5 1
Tema 4. Xapaktepuctunieckme
4.|onepatopbl Hetepa. Oneparopsl 1 0 0 5 11
®dpepnronbma
Tema 5. Annpokcumanms u
5. WHTepnonsiums 1 0 0 4 1
6 Tema 6. Ycnosms eAUHCTBEHHOCTU y 0 0 4 11
‘|pelweHunin onepaTopHbIX ypaBHEHWI
4.2 Cp Mgmfé‘%mﬂ%ﬁmq%ﬁﬂ?ﬁm 1 0 0 4 12
TeMHTe a €104 aﬁ%%%m a
Mro[Regtha Mz caBLLIApPpaxennh mHgxedrea Ha MHoRecTo. fleoe oipaTHoe| oToGpaX8Hre 1
Npageg-obpaTHoe-0ToopaKeHMe: }E.v.Hci?‘.Hoe fipocTpargTeo—teratHesasnepymocTo-ofRemerTpe—HestitApassi
06pgTHEegPEEPaTopsl. MpocTpaHcTBa co CKafisipHbIM MpovgeeaeHNEM. @PTOroHanbHOCH:. OPTOHOPMUPOBGHHLIE
cucTeMbl anemeHToB. MNpouecc opToroHanuaauun Wmnara.

Tema 2. Teopusi ABONCTBEHHOCTU U NPOEKTOPbI

L BoicTBEHHbIE NpoCcTpaHcTBa. HeBbipoxaeHHas ABOWCTBEHHOCTb. [Napa nBoCcTBEeHHbIX onepaTopoB. CBolCcTBa
[IBOMCTBEHHbIX orepaTopoB. [BOWCTBEHHOCTb NHTErpanbHbIX onepaTopos ®pearonbma. KoHeyHoOMepHbIe
npocTpaHcTea. [MpocTpaHcTBO, ABOWCTBEHHOE K KOHEYHOMepHOMY. KoHeuyHoMepHbIin onepatop. MNpoektop. PasnoxeHue
NPOCTPAaHCTBA B NPSIMY0 CyMMY. BMOPTOHOPMMPOBaHHbIE CUCTEMbI 3lIEMEHTOB.

Tema 3. HopmanbHas paspelwummocTtb. Onepartopbl Hetepa

AHHYNSTOPbI ¥ UX CBOMCTBA. 3aMblkaHe MHOXECTBA 1 BU3aMKHYTble MHOXeCTBa. MHOXeCTBa Hynei 1 MHOXeCTBa
3Ha4YeHunin NHenHbIX onepaTtopos. HopManbHas paspewunmocTb onepaTtopa. Onepartopbl Hetepa, nx pa3amepHoCTy 1
nHgekc. Mpumepsbl onepatopos Hetepa. JInHeNHbI onepaTop B KOHEYHOMEPHbIX MpocTpaHcTBax. CooTBEeTCTBME MEX Y
3NeMeHTamMm NPoCTPaHCTB.

CaoiicTBa cyxeHus onepatopa Hetepa.

Tema 4. Xapaktepuctndyeckue oneparopbl Hetepa. Onepatopbl ®pegronbma

KaHoHuyeckre onepatopbl dpenronbMa (B KOHEYHOMEPHBIX 1 B 6ECKOHEYHOMEPHbIX MPOCTPaHCTBAX).
XapakTepucTmyeckue onepatopbl Hetepa. 3aencumocTs obpaTtmMocTu onepartopa Hetepa ot ero uHgekca. Kputepuii
opearonbMoBOCTM onepatopa: nemma Lmnara u Teopema Hukonbckoro. VHTerpanbHele onepatopbl @penronsma.
CyuecTBoBaHMe 1 eQUHCTBEHHOCTb PELIEHUS MHTErpanbHOro ypasHeHust dpearonsma.

Tema 5. ANNpPoOKCMMaLUS U MHTepPNoNsALMUs

ABCTpaKTHbIE MPUBNMXEHHBIE CXEMBI: ONpeneneHme n npuMmepsl. HopMmpoBaHHble npocTpaHcTea. OrpaHuyeHHbIe
NMHeHbIe onepatopbl. HopMa onepatopa. YcnoBue CywecTBOBaHUS OrpaHUYeHHOro 06patHoro oneparopa.
Annpokcumupytowue npoctpaHcTea. Oneparopbl annpokCcMMaLumn 1 MHTepnonsunm. HesbipoxAeHHas annpoKcuMauns.
Annpokcummpyowmin onepatop. OLeHKM NOrpPeWwHOCT 3N1eMEHTOB. JleMMbl 06 anprOpPHOW OLIEHKE MOrPELWHOCTEN
peLieHnin onepaTopHbIX ypaBHEHNIA.

Tema 6. Ycnosusi eAUHCTBEHHOCTU peLLUEeHUI onepaTopHbIX ypaBHEHUN

YcnoBue cyliecTBOBaHMS OrpaHn4YeHHoro obpaTHoro oneparopa y annpoKCUMUpyioLlero oneparopa. Ycnosue
CYLLECTBOBAHUS OrpaHnyeHHoro obpaTHoro oneparopa y To4HOro oneparopa. ViHTerpansHoe ypaesHeHve ®pearonbma:
MEeTOo[ MeXxaHN4eckux kBaapartyp, Kybrnyeckne HopMbl. MIHTerpanbHoe ypasHeHne ®penronbma: Metoq ManepkuHa,
chepmryeckme HopMbl. CylleCTBOBaHNE pelleHnii onepaTopHbIX ypaBHeHuin. KeasupelweHns. OLueHKN HEBSI30K
YyPaBHEHWIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 4 13 9. Bl YHH

ARl | AL O



Mporpamma ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

Tema 7. CxoauMMOCTb NPUOGNNXEHHON CXEMbI

[lBa onpeneneHns CXo0oMMOCTY NOCNeA0BaTENbHOCTM annpoKCUMMUpyoWwmx peweHnin. CunbHas CXoaNUMOCTb
nocnenoBaTenbHOCTN annpoKCMMUPYIOLWMX ONepaTopoB K TOYHOMY onepaTopy. [lse TeopeMbl 0 CXOAUMOCTH
NpUBnuXeHHo cxembl. MpoBepka ycnoBns eAMHCTBEHHOCTU PELEHUI anNPOKCUMUPYIOWUX ypaBHeHnA. MeTog
yceueHunst 6eCKOHEYHOI CUCTEMbI NMHENHBIX anrebpanyecknx ypaBHEHUI: KyBMYeckue HopMbl 1 CPEPUYECKME HOPMDI.
YCTOM4YMBOCTb NPUBNNXKEHHON CXEMbI.

Tema 8. Metopn, NanepknHa. Annpokcumauusi 4BONCTBEHHOCTHN

MprbnnxeHHoe ypaBHeHWe MeTona "anepkuHa. PaBHOCUIBHOCTb METOAY YCEYEHNS1 BECKOHEYHOM CUCTEMbI NIMHEHBIX
anrebpanyeckux ypasHeHuid. MeTton nonyobpallieHnsi onepaTtopHOro ypaBHEHUS. ANNPOKCUMAUMS OBONCTBEHHBIX
MPOCTPaHCTB 1 ABONCTBEHHbIX ONEPaTOPOB. ANMPOKCMMALMOHHbIE AnarpaMmbl. ABCTpakTHOE NMHENHoe
nporpammupoBaHue. MpuMep: 3apada o pacnpeneneHny Harpy3ky BLAOMb YNPYroli CTPYHbI.

5. NepeueHb yue6HO-MeTOAMYECKOro obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTeNbHOM paboTbl 0ByHaoWMXCs PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKOYAS:

Mopsaok opraHM3aummn 1 ocylecTBleHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB chefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpEeX AeHNS
BbICLIEr0 NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCUTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) dpegepanbHoro yHmeepcuteTa
YyebHo-MeToAMYECKNE MaTepuasl No guCUMNInHe - www.abcpnb.ru

6. DOHA, OLEHOYHbIX CpeacTB Mo AucCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWN, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUeHO4YHble
cpencTBa Tekyllero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I aTtTectaunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM peadynbTatam 0By4eHus Mo AUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYIO);

- onucaHve nopsiaka NpUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNSA LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTh BOCTYMHA 0ByYaWUMCS B OAHOM M3 OBYX BAPMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3eKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBaHWMW 3aKNtoyeHHbIx KDY norosopos ¢
npasoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobavesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHust HayyHor 6ubnmoTekoi.
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Mporpamma ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

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)

Bukunenus - http://ru.wikipedia.org

lMopTan MaTematnyeckmx UHTEPHET-pecypcos - hitp://www.math.ru/

[MopTan MmaTeMaTnyeckmnx NMHTEpPHeT-pecypcos - hitp://www.exponenta.ru
MNMopTtan matemaTnyeckux MHTEpHeT-pecypcos - http://www.allmath.com/
MopTan pecypcos no MmatemaTuke, anroputmuke n UT - http://algolist.manual.ru/

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

na6opaTopr|e I'Ipm BbINONTHEHUN na6opaToprlx pa60T HeobXoAMMO NCMONb30BaTh TeopeTMHeCKMIZ Martepuan,

paGOTbI nenatb CCblJIKN HA COOTBETCTBYHOWME TEOPEMDI, CBOWCTBa, doopMynbl U Np. PeweHne 3apav
n3naraetcs I'IO,D.pO6HO n cooepxunTt HeobX0AUMbIe NMOSICHUTENbHbIE CChINKN. TeKymme 3a0aHn4 Ha
na6opaTopr|e pa6OTbI BblOAKOTCA KaxX Oyt Heneno Ha npaktm4eCkoM 3aHATUN. |/|H,EI,I/IBI/I,D,yaJ'IbeIe
OomMalHne 3aaaHns BblAaloTCA HA NPaKTUYECKNX 3aHATUAX B HAYae n3dy4eHns CoOOTBETCTBYHOWNX
TEM.

camocTos- | MisydeHne maHHOro kypca npegycMaTprBaeT CMCTEMATUYECKYIO CAMOCTOSTENbHYIO paboTy CTyAEHTOB

TenbHas HaL TEOPETUYECKMM MATEPVANOM, TEKCTAMU PEKOMEHLOBAHHbIX YH4EOHNKOB U y4ebHbIX Nocobui;

pabota pa3BuTVE HABLIKOB CAMOKOHTPONS, CMOCOBCTBYIOWMNX MHTEHCUADMKaLUMM y4ebHOro npouecca.
CTyneHTam cnepyeTt CTPEMUTLCS K aKTUBU3aLMU 3HAHWIA HA 3aHATUSIX MO LPYrM
€CTECTBEHHO-HAYYHbIM OUCLMMMHAM, CBA3aHHBIM C faHHbIM KypCcOM. OCHOBHOW LIENbIO
CaMOCTOSATENbHbIX 3AHSATUI N0 AaHHOMY Kypcy SBNSEeTCS yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMNOB NOCTPOEHUS NPUBMXEHHBIX CXEM, KOTOPbIE UCMOMbL3YIOTCS NPU annpoKCUMaumm
rPaHWYHbIX 3a8a4 Ans AMgdepPEHLMANbHBIX YPABHEHUIA U MHTErPanbHbIX ypaBHeHWiA. Mpu
MOLrOTOBKE K KaXA0My 3aHATUIO HE0OXx0auMO obpatutbes k yuebHoMy nocobuto. Heobxonmmo Takxe
N3Yy4nTb INTEPATYPY Y UHTEPHET-UCTOYHKKU NO AAHHON TEME, YTOObI YTOUHNTL ONPEENeHMS,
(POPMYMPOBKU OCHOBHbIX PE3YNIbTATOB, HAWTW aHaNorv pelaemMbiM 3aa4am 1 BbIMOSHSEMbIM
ynpaxHeHusm. MNpn paboTte ¢ npuMepamu HEOBXOANMO CTPEMUTLCS HE TOMBKO K Y3HABAHMIO
anropuTMa peLeHns Kaxaon KOHKPETHOM 3aaa4n, HO U K MOHUMAHUIO Lenn ero ynotpebneHns B
LAHHOM KOHTEKCTE, (PYHKLIMOHANBHOM Harpyaku, KOTOPOI faHHbIl npuMep obnanaer.
CamocTosiTenbHas pabota no Usy4yeHuto kypca npennonaraeT BHeayauTopHyto paboTty. dTtanbl
BbINOSIHEHNS caMocTosATeNbHbIX paboT: 1. MpocMoTp yuebHOro Nocobus 1 pekoMeHayeMoii
nuTepaTtypbl Mo TemMe 3anaHus. 2. CocTaBneHne pe3toMe NPOYMTaHHON rnaBbl COOTBETCTBYIOLENO
pasgena pekoMeHLyeMoro TEOPETMHECKOrO NCTOYHMKA Unn yuebHuka. 3. BeinonHeHue 3apnaHnii no
TEME U X KOMMEHTVPOBAHME.

9K3aMeH npl/l NnoAroToBkKe K 3K3aMeHy o6y'~larou4eMy09| PEeKoMeHOyeTCAa COCTaBUTb NNnaH npouecca NnoaroToBku,
BK/TOHAIOLWEN n3y4eHune, NoBTOPEeHne, cucteMaTnaaumnio, ormyeckyo 06p3.60TKy martepuana, aHainm3
Nosy4eHHON nHpopmaumer ¢ BbiiBNEHMEM BO3MOXHbIX CNeACTBUIA N HESIBHbIX CBONCTB 06bekToB,
COCTaBJ/IEHNEM CMMCKa BO3MOXHbIX LOMONHUTENbHbLIX BOMPOCOB W 3a4aHuiA, NOAroTOBKY K
BbIMONMHEHNIO NPAaKTUY4eCKNX 3a4a4y no reMmam ancumnnmHbl.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKaouas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAMHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).
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Mporpamma ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus 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 BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.04.02
"MpuknagHaa matematuka n nHgopmaTnka" n Maructepckomn nporpamme "Martematnyeckoe MonenMposaHue”.
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Mporpamma ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 lNpuknanHou ¢byHKLUMOHAbHBIN aHan3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. lypesny, A.IN. C60pHMK 3a8a4 MO (PYHKLIMOHANBHOMY aHanun3ay [9neKTpoHHbI pecypc] : yiebHoe nocobue / A.l.
lypesud, B.B. KopHeB, A.IN. XpoMoB. - SnekTpoH. faH. - CaHkT-MNeTtepbypr : JlaHb, 2012. - 192 ¢. - Pexum gocTyna:
https://e.lanbook.com/book/3175

2. NleoHtbeBa T. A. 3afayv no Teopumn oyHKLMIA U OYHKLIMOHANBHOMY aHanmay ¢ peleHnsaMu: YuebHoe nocobue / T.A.
NeoHTbeBa, A.B. LompuHa. - M.: HALL MHdppa-M, 2013. - 164 c. - (Bbiclwee obpasosaHue: Maructpatypa). ISBN
978-5-16-006429-1 - Pexxum poctyna: http://znanium.com/catalog/product/377270

3. CmonuH, KO.H. BBeaeHne B Teopuio doyHKUNIA OeACTBUTENBHOW NnepeMeHHol : y4eb. nocobue / KO.H. CMonuH. ? 2-e
n3g., crep. ? Mockea : ®nuHta, 2017. ? 516 c. - ISBN 978-5-9765-1483-6. - Pexxum goctyna:
http://znanium.com/catalog/product/1034571

JdononHutenbHaa nuteparypa:

1. WepcTHes A. H. KoHcnekT nekuuii no MateMatnyeckomy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. LWepcTHes .-
WN3a. 5-e .- OnekTpoHHble paHHble (1 dpaiin: 2,66 M6) .- KasaHb : KasaHckuii rocynapcTBeHHbI yHuBepceuTeT, 2009 .-
3arn. ¢ akpaHa .- Pexum goctyna: otkpbitoii .? URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

2. Konmoropos, A.H. SneMeHTbl Teopun coyHKUMIA 1 GOYHKLMOHANBHOMO aHannaa [OnekTpoHHbI pecypc] : yuebHoe
nocobue / A.H. Konmoropos, C.B. ®oMuH. - SnekTpoH. gaH. - Mocksa : duamatnut, 2009. - 572 c. - Pexum poctyna:
https://e.lanbook.com/book/2206
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Mporpamma ancumnavuHbl "MpuknagHon yHKUunoHanbHbIn aHanua"; 01.04.02 "MNpuknagHaa matemartuka v uHcpopmartmka”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.08 lNpuknanHou ¢byHKLUMOHAbHBIN aHan3

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

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




