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[Mporpamma ancumnnuHel "JInHelHble onepaTopbl 1 onepatopHble ypasHeHus"; 01.03.02 "lMpuknagHas matemMatmka u nHopmartmka".
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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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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 npuobpeTtaeMoi KOMNETEeHLUN
MK-5 CnocobHOCTb OCYIECTBNSATL LiefieHanpasieHHbI NOUCK MHpOpMaLIMN O HOBEMLWNX
Hay4HbIX U TEXHONOMMYECKUX JOCTUXEHNSX B ceTU IHTepHeT 1 u3 gpyrux
MCTOYHNKOB
MK-7 CnocobHOCTL K paspaboTke U MPUMEHEHUNIO anrOPUTMUYECKIMX U NMPOrPaMMHbIX
pelweHuiA B 0611acTM CUCTEMHOIO M MPUKNALHOro MPorpamMMHoOro obecneyeHms

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:
OCHOBHbIE MONOXEHUS 06LWe TEOPUN NIMHENHBIX ONEPATOPOB Y TEOPUUN NHTErPasbHbIX YPABHEHWIA;

JlonxeH ymeThb:
BblOMpaTh ONTUMasbHble METOAbI NPUBMXEHHOrO PELIEHNS FPaHNYHbIX 3a4a4 U MHTEerpanbHblX YpaBHEHWIA;

JlonxeH Bnagetb:
TEXHWKOW TEOPETNYECKOro NCCnenoBaHns NMHenHbIX orneparopoB 1 OrnepaTopHbIX YpPaBHEHWIA;
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

yMEHUE MCMOMb30BaTb TEXHUKY COBPEMEHHOMO PYHKLIMOHANBbHOMO aHanmaa npu NccnenoBaHnm KapTuHbl
pPaspeLwrmMoCT NHTErPabHbIX YPaBHEHWUIA.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.8B.0B.21 OucunnnnHbl (Mooynn)" OCHOBHOM NpodOecCuoHanbHom
obpasoBatenbHoi nporpammel 01.03.02 "MpuknanHas matematmka u nHpopmatuka (CMcTeMHOe NPorpaMMmMpoBaHme)” u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.
OcsauBaetca Ha 3 Kypce B 5 cemecTpe.

3. O6bem pucuMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

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

CamocTositenbHas paboTta - 36 4aca(os).

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).

dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 5 cemecTpe.

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

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumunivHbl / Cemecrp) MX TPYAOEMKOCTb CamocTosiTenbHas

Moayns (B yacax) pa6orta
MpakTuyecknellabopatopHble
3aHATUSA pab6orthbl

Nlekuunmn

Tema 1. HopMupoBaHHble
" |npocTpaHcTBa 5 0 0 3 1
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Mporpamma ancumnnuHbl "JinHerHble onepaTopbl U onepaTopHble ypasHeHus"; 01.03.02 "MpuknagHas matemaTvka v nHdopmartmnka”.

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 2. OrpaHnyeHHble KOMMNAKTHbIE
2. onepartopsbl 5 0 0 3 1
3. [Tema 3. Teopus Pucca 5 0 0 6 2

Tema 4. [lyanbHble CUCTEMbI U 5 0 6 5

" lanbTepHaTtusa dpenronbma

Tema 5. Perynspusauns B gyanbHbix
5 |cucremax S 0 0 6 2
6. [Tema 6. Teopus noteHumnana 5 0 0 6 2

Tema 7. CnHrynspHble UHTErpanbHbie
7. ypaBHEeHUS 5 0 0 6 2
8. |Tema 8. MNpocTpaHcTea Cobonesa 5 0 0 6 2

Tema 9. Annpokcumauus
9 BbIPOXAEHHbIMY Sapamu 5 0 0 6 2
10.[Tema 10. KsagpatypHble MeTOabI 5 0 0 6 2

Utoro 0 0 54 18

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. HopMupoBaHHbIe NpoCcTpaHCTBa

JInHenHbIe NPOCTPaHCTBA. JInHenHaa He3aBUCUMOCTL 3NeMeEHTOB. JleBbi I'IpaBbII7I 06paTHbIe oneparopebl.
npOCTpaHCTBa CO CKaJispHbIM npoun3eeneHnem. OpTOFOHaJ'IbHOCTb. OpTOHOpMI/IpOBaHHbIe CNCTEMbI 3N1EMEHTOB.
I'Ipouecc OopTOroHanunsauunmn Wmnara. HOpMVIpOBaHHbIe NPOCTPaHCTBA. CxoommocTb 1 HenpepbIBHOCTb. MNonHoTa
NPOCTPaHCTBA. KoMnakTHOCTbL MHOXecTBa. Hamnquaﬂ annpokcmnMmaumns.

Tema 2. OrpaHMyeHHble KOMMNaKTHbIe onepatopbl

OrpaHunyeHHble onepartopbl. Hopma nuHenHoro oneparopa. VIHTerpanbHble onepartopbl C HEMNPEPLIBHLIM SAPOM .
UtepupoBaHHbie onepartopbl. Paabl Helimana. Ycnosue cylwecTBoBaHNS U € QMHCTBEHHOCTU PELIEHNS NHTErPanbHOro
ypaBHeHus ®pegronbma. KomnakTHble onepaTopsl. HeobxoamMoe 1 0ocTaToqHOE YCIoBE KOMMAKTHOCTW oneparopa.
Ycnosue KOMNAKTHOCTM TOXAECTBEHHOIO oneparopa.

Tema 3. Teopus Pucca

OnepaTtopHble ypaBHEHUS BTOPOro pona. Teopust Pyucca ons koMmnakTHbIX onepaTopos. [Nepeasi Teopema Pucca o
NPOCTPaHCTBE HyNen KoMNakTHOro oneparopa. Bropas teopema Pucca. Tpetbs Teopema Pucca (o yucne Pucca).
Yncno NMHemnHo He3aBUCUMBIX PELIEHWNIA 0AHOPOAHOMO YPaBHEHNS 1 YCNOBUS pa3pewmnMocTi HEOAHOPOAHOMO
ypaBHeHusi. Onepartop NpoekTUpoBaHns 1 ero ceocTea. CnekTpanbHas Teopust Ans KOMNakTHbIX ONepaTopoB..
VHTerpanbHble ypaBHeHMs BonbTepa, cylecTBoBaHne U e IMHCTBEHHOCTb peLeHuii.

Tema 4. ,D,yaﬂbeIe CUCTeMbl n anbtTepHaTmea tbpe.u.ronbma

[BONCTBEHHOCTb, MOpoxaaemasi BunMHeriHbIMU chopmamm. [BONCTBEHHbIE (COO3HbIE) onepaTopsbl. MNpuMep:
KOMMaKTHble MHTerpasnbHble onepaTopbl. [JBONCTBEHHOCTb, MOPOXAaeMas NnonyTopanMHeiHbiMu choopmamum. Teopema
Pucca (o nnHelHbIX coyHKLMOHanax B runb6epToBoM npocTpaHcTee). AnbTepHaTtnea dpearonbma. Bropas teopema
®pepnronbma. Kpaesble 3anayun Ans NMHERHbIX AndpdepeHUnanbHbIX ypaBHEHNIA.

Tema 5. Perynsipusauus B ayanbHbIX cUcTEMax

Perynsipusaums nuHenHbIx onepaTopos. JIeBbI 1 NpaBsbii perynapusaropbl, UX CBOMCTBA. HopManbHas paspewmmocTb
NIMHENHOro oneparopa v yCnoBusi HOpManbHOM paspewnmMocTu. JIMHENHO He3aBUCUMbIE peLleHns OOHOPOLHbIX COIO3HbIX
ypaBHeHuiA. VIHoekc nuHeliHoro oneparopa. Onepartopbl C HyNneBbIM MHAEKCOM (onepatopbl Ppegronbma). Teopema o
BO3MYLLEHUW NHOEKCa NMHERHOro oneparopa.

Tema 6. Teopus noTeHumana

"apMoHMyeckune oyHKLMN 1 nx ceocTBa. PyHOaMeHTanbHoe peleHne ypasHeHns Jlannaca. I'paHuyHble 3ana4m ons
ypaBHeHus Jlannaca (3agava Oupwuxne n 3anava HelmMaHna, BHelWHWEe 1 BHYTPeHHWe 3aa4m). Teopema [puHa. MNpuHumn
mMakcumyma. EQUHCTBEHHOCTb pelleHnst rpaHnyHblX 3anad. [MoBepXHOCTHbIE NOTEHUManbl NPOCTOro U ABOMHOMO CrOoS.
CyliecTBOBaHUE pelleHnst rpaHuyHbIX 3aaad . Cnyyai, Korga HapywaeTcs rnafkocTb rpaHuubl obnacTu.

Tema 7. CUHrynsipHble UHTErpasibHble YpaBHEHUSA
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HenpepbiBHOCTb KOMMNEKCHO3Ha4YHOW doyHKLmKM no enbaepy. CBoiicTBa onepaTtopa BnoXeHusl. IHTerpanbHbiii
oneparop Kowwu ¢ HenpepblBHOW NNOTHOCTbIO. Popmynsl Coxoukoro. Kpaesas 3agada PvmaHa onst Kyco4Ho
aHanUTUYeckux qoyHKUMiA. CUHIYNSapHOe MHTErpanbHoe ypaBHeHue ¢ 90poM Kowwn, 3aMKHYThIA KOHTYP 1 pa3oMKHYTbINA
KOHTYp. CBsi3b Mexay nHTerpanom Kowwm v norapmoMmyeckum noTeHumuasnom.

Tema 8. MpocTpaHcTBa Cobonesa

MpocTpaHcTea Cobonesa Hp ans doyHkumii Ha oTpeske. Hopmbl B npocTpaHcTBax Coboneea. CBoiicTBa NMMHEAHbIX
doyHKUMOHanoB B npoctpaHctee L2. MpoctpaHcTBa Cobonesa Hp ans doyHkumiA Ha rnankoit ayre. Cnabble peleHus
rpaHnyHbIX 3ada4 ANs NUHEeNRHbIX ouddepeHumanbHbiX ypaBHeHuin. Cnabas 3apada dupuxne n cnabas sagaqa
HenmaHa. CeoicTBa norapugoMmMyeckmnx NoTeHUManos npocToro U ABONHOro Cnosl.

Tema 9. Annpoxcumauuﬂ BbIPOXAEHHbIMU siOpamMn

AI'II'IpOKCI/IMaLI,I/IFI oneparopos. rlpl/IHLI,I/II'I paBHOMepHOIZ OorpaHN4YeHHOCTH. KonnekTrMBHO KOMNaKTHbIE oneparopebl.
AI'II'IpOKCI/IMaLI,I/IFI M noTo4yeyHas cxoaumocTtb. MeTon nocnenoBaTenbHbIX I'Ipl/|6HI/I)KeHI/II7I. TeopeMa 0O CXOOMNMOCTHW.
BprO)K,EleHHbIe oneparopbl 1 BbIPOXOEHHbIE A4pa. |/|HTepI'IOJ'I$ILI,VIFI. TpI/IFOHOMeTpI/I‘-IeCKaﬂ nHTEepnonauns.
AI'II'IpOKCI/IMaLI,I/IFI BblPOXOEHHBbIMU A0paMN. 3apmaun n npuMepsobl.

Tema 10. KsapgpatypHble MeToabl

YuncneHHoe MHTErpupoBaHne, KeagpaTypHble oopMysibl U UX MOrpellHocTb. MeTon MexaHuydecknx keaapartyp (Meton
HucTtpema). YncneHHble npumMepsl. VIHTerpanbHble ypaBHEHNS Co cnabo CUHIYNSPHBIMK sSapamy. Annpokcumaums B
npoctpaHcTeax Cobonesa, Meton Huctpema. MpoekunoHHble MmeToabl. MeTon konnokaumin. Meton konnokauui ans
WHTEerpanbHbIX ypaBHeHW nepeoro poga. Meton NanepkuHa.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboThl o6yyatoLMxcs no
AucuunnuvHe (Moaynio)

CamocTositenbHas pabota obyyaowmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSTENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAHE.

OpraHunsauus caMocTosTenbHol paboTbl 06yHarowWmxcst PpernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHBIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas MHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA NNaHMPYEMBIM Pe3ynbTatam 06y4eHus No LUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPeacTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHwun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLN/INHBI (MOAYNS)
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OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

NuHenHble onepatopsbl - www.alleng.ru/d/math/math207.htm
JlvnenHble onepatopsbl - www.alleng.ru/d/math/math207.htm
NuHenHble onepatopsbl - www.alleng.ru/d/math/math207.htm
JlnHelHble onepaTtopsbl - www.alleng.ru/d/math/math207.htm
NuHeHble onepatopsbl - www.alleng.ru/d/math/math207.htm

9. MeTognueckue ykasaHusi oisi 06y4aloLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaumm

nabopatopHbie| Mpu BbiNonHeHUK nabopaTopHbix PaboT HeobXxoaMMO MCNONb30BaTb TEOPETNHECKMIA MaTepuar,

paboTbl [lenatb CCbIfIKM Ha COOTBETCTBYIOWME TEOPEMbI, CBOMCTBA, popMynbl 1 Np. PeweHne 3anad
nsnaraetcst NogpobHO 1 COOEPXNT HEOOXOAUMbIE MOSICHUTENbHbIE CCbINKM. Tekylne 3anaHns Ha
nabopatopHble paboTbl BbIOAOTCS KaXK Ayl HEOENO Ha NPaKTMYecKoM 3aHaTun. iHanemnayanbHble
[OMallHWe 3a0aHns BblOAOTCA HA NPaKTUYECKNX 3aHSATUSX B HA4ane M3y4eHns COOTBETCTBYOWMX
TeM.

camocTtos- | MpeaycMoTpeHa cucTemaTmyeckasi caMocTosTeNbHas paboTta CTyAeHTOB Haf TeopeTU4EeCKUM

TenbHas MaTepuanom, TeKCTaMm peKoMEHA0BaHHbIX Y4eBHVKOB 1 y4ebHbIX MOCcobUii; passuTe HaBbIKOB

paboTa CaMOKOHTPONS, CNocoBCTBYyOWMX MHTeHCUdUKaumum y4ebHoro npouecca. CTyaeHTam cnegyet
CTPEMUTLCS K aKTUBU3ALIMW 3HAHWIA HA 3aHATUSX MO APYrUM €CTECTBEHHO-HAYYHbIM OUCLUMNINHAM,
CBSI3aHHbIM C AaHHbIM KypcoM. Mpu paboTe ¢ npuMepamyi HEO6XOAMMO CTPEMUTLCS HE TOMBKO K
y3HaBaHWIO anropuTMa peleHns Kaxaoi KOHKPETHOM 3a4a4u, HO U K MOHMMaHWIO Lienn ero
ynotpebneHnsi B LaHHOM KOHTEKCTe, (DYHKLMOHAbHOM Harpy3ku, KOTOPOW AaHHbIA npumep
obnapaet. CamocTosiTensHas paboTta no n3yyeHuio Kypca npeanonaraeT BHeayaMTOPHYIO paboTy.
Tanbl BbIMONHEHUS CaMOCTOSATENbHbIX PaboT: 1. MpocMoTp y4ebHOro Nocobusi 1 pekoMeHayeMoii
nuTepaTtypbl Mo Teme 3agaHus. 2. CocTaBneHne pestoMe NPOYUTaHHOM rnaBbl COOTBETCTBYIOLWEro
pasfena pekoMeHAyeMOoro TeopeTMYeckoro NCTOYHIKA UK yyebHrka. 3. BbinonHeHne 3agaHunii no
TeMe 1 X KOMMEHTUpOBaHMe.

3ayer Mpu noaroToeke K 3a4eTy oby4yatolemMycsi peKOMeHIOyeTcsl COCTaBUTb NiaH npouecca NoaroToBKU,
BK/OYaIOLWEN N3y4yeHne, MOBTOPEHNE, CUCTeMaT3aumnio, norndeckyto 06paboTky MaTepvana, aHanms3
MOJTy4EHHOM MHADOPMAaLMEN C BbISIBIEHUEM BO3MOXHBIX CNIeACTBU 1 HESIBHLIX CBOMCTB 0O bEKTOB,
COCTaBJfIEHNEM CMMCKa BO3MOXHbIX LOMONHUTESbHbLIX BOMPOCOB W 3a4aHni, MOArOTOBKY K
BbINOSIHEHWNIO NPaKTUYECKUX 3a4a4y No TeMaM AUCLUMINHBI.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOrO
npouecca no gucuuniInHe (Moayno), BKOUYas nepeyeHb NporpaMMHOro obecrneyeHust U MHGOOPMAaLLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).
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[Mporpamma ancumnnuHel "JInHelHble onepaTopbl 1 onepatopHble ypasHeHus"; 01.03.02 "lMpuknagHas matemMatmka u nHopmartmka".
p

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).

KomnbioTep 1 npuHTEp Ons pacnedatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsmMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 01.03.02
"MpuknagHasa matematnka n nHgopmatuka” n npodunio NoArotToBkn "CucteMHOE NporpaMMnpoBaHmne”.
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Mporpamma ancumnnuHbl "JinHerHble onepaTopbl U onepaTopHble ypasHeHus"; 01.03.02 "MpuknagHas matemaTvka v nHdopmartmnka”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.21 JluHeriHbIe onepatopb! ¥ 0reparopHbIe ypaBHEHUS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. MnewwuHcknii H.B. MpuknapgHoi goyHKUMOHANbHBIA aHanu3 [SnekTpoHHbIA pecypc]: ydiebHoe nocobue / H.B.
MnewmHckuia. - OnekTpoH. gaH. - KasaHb: KasaH. yH-1, 2018 - 80 c. - Pexxum goctyna:
https://shelly.kpfu.ru/e-ksu/docs/F_297754050/afa18a.pdf

2. NNecuH B.B. YpaBHeHns matematuyeckoin gousmku : yueb. nocobue /B.B. NlecuH. - M.: KYPC: UHPPA-M, 2017. - 240
c. - Pexxum poctyna: http://znanium.com/catalog/product/520539

3. HoBak E. NHTerpansHoe ncumcneHme n oudohepeHumanbHole ypaBHeHns: YuebHoe nocobue / Hosak E., Pa3aHoBa
T.B., HoBak W., - 2-e nag., ctep. - M.:®nunta, N3a-8o Ypan. yH-1a, 2017. - 111 c. ISBN 978-5-9765-3188-8 - Pexum
noctyna: http://znanium.com/catalog/product/951007

JlononHutenbHas nuteparypa:
1. CaBeHkoBa H. . YucneHHble MeTobl B MaTeMaTnyeckom mogennposaHum: Yu. noc./ H.IN. CaeeHkosa n gp. - 2 n3g.,
ucn. n gon. - M.: APTAMAK-MEOUNA: MIHDPA-M, 2014. - 176 c. Pexum goctyna:
http://znanium.com/bookread2.php?book=455188
2.ApHonba, B.W. O6bikHOBEHHbIE AngbdepeHUmManbHble ypaBHEHNS [ONeKTPOoHHbIl pecypc] : yuebHuk / B.A. ApHonba. -
OnekTpoH. aaH. - Mockea : MLIHMO, 2012. - 341 c. - Pexum goctyna: https://e.lanbook.com/book/56392
3.Bunbukos, KO.H. Kypc 06bIKHOBEHHbIX AnchdhepeHUManbHbIX ypaBHEHN [ONeKTPOHHbIN pecypc] : yuebHoe nocobue /
}O.H. BubukoB. - 9nekTpoH. faH. - CaHkT-MeTepbypr : JlaHb, 2011. - 304 c. - Pexum goctyna:
https://e.lanbook.com/book/1542
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.21 JluHeriHbIe onepatopb! ¥ 0reparopHbIe ypaBHEHUS

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

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodounb noarotoskun: CMCTEMHOE NPOrpamMMnpoBaHme

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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.




