Mporpamma gucumnnunHel "MogenvpoBaHue Ka4eCTBEHHOro UCCNenoBaHns anHammyeckumx cuctem"; 44.03.05 "MNeparornyeckoe
o0bpasoBaHue (C AByMS NPOCMIsSIMU MOArOTOBKM)".

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

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

Mporpamma gUCUMNAUHLI
MopoenupoBaHne Ka4eCTBEHHOr0 MCCNenoBaHNS OMHAMUYECKUX CUCTEM

HanpasneHue noarotoeku: 44.03.05 - MNeparormyeckoe obpaszoBaHue (C ABYMS NPOdOUAsSMM NOArOTOBKM)
Mpodounb nogrotoskn: Matematuka, nHopMaTka u MHHOPMaLUMNOHHbIE TEXHONOTUK

KBanngoukaums BeinyckHuka: bakanasp

dopma 0by4eHusi: o4Hoe

S13bIk 0By4eHUs: pyCccKuii

"on Havana obyyeHns no obpasosatenbHoi nporpamme: 2016

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma gucumnnunHel "MogenvpoBaHue Ka4eCTBEHHOro UCCNenoBaHns anHammyeckumx cuctem"; 44.03.05 "MNeparornyeckoe
o0bpasoBaHue (C AByMS NPOCMIsSIMU MOArOTOBKM)".

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 "MogenvpoBaHue Ka4eCTBEHHOro UCCNenoBaHns anHammyeckumx cuctem"; 44.03.05 "MNeparornyeckoe
o0bpasoBaHue (C AByMS NPOCMIsSIMU MOArOTOBKM)".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. HeboTapesa 3.B. (kadenpa Bbiclein MaTeMaTukn 1
MaTeMaTnyeckoro MoAenMpoBaHus, OTAENeHe neparorndyeckoro obpasosanus), Elvira.Chebotareva@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CNOCOBHOCTb NCNONb30BaTh COBPEMEHHbBIE METOLbI M TEXHONOrMK 0BYYeHNs 1
[IMarHoCTUKN

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

MEeTOAbl KAYECTBEHHOrO aHann3a aBTOHOMHbIX AUHAMUYECKMX CUCTEM;

JonxeH ymeTb:

NPOBOAUTL KAYECTBEHHBIA aHaNM3 aBTOHOMHbIX CUCTEM AudpdbepeHLManbHbIX YpaBHEHNIA;
HonxeH BnageTb:

- MeTO4aMn UCCNenoBaHNS NIMHEAHbBIX OUHAMUYECKUX CUCTEM;
- 6a30BbIMX METOAaMWN NCCNEN0BaHNA HENIMHENHbIX OUHAMUYECKMX CUCTEM.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "61.B.B.16.02 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoM nporpammel 44.03.05 "Meparornyeckoe obpasosaHme (C ABYMS NPocOUnsiMm
noarotoeku) (Matematuka, MHopMaTKa N UHGPOPMALMOHHbBIE TEXHONOIK)" 1 OTHOCMUTCS K AMCLUMAMHAM No BbIGopy.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmemM Kosim4ecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 72 4aca(oB), B TOM Yucie nekuun - 18 yaca(os), npakTuyeckune 3aHstus - 0 yaca(os),
nabopatopHble paboTbl - 54 yaca(oB), KOHTPONb CaMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3K3aMeH B 8 ceMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNIO)

Bupabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumvnnmvHbl / MX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl
Tema 1. ABTOHOMHblE
1. oudodpepeHumanbHbie ypaBHEHNS 8 2 0 8 4
2.[Tema 2. ABTOHOMHbIE CUCTEMbI 8 4 0 10 4
Tema 3. JlnHenHble 0gHOPOOHbIE
cucteMbl gudppepeHumnanbHbIX
8. YypaBHEHWU C NOCTOSAHHbLIMU 8 4 0 12 10
KoaghdpuumeHTamm
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Mporpamma gucumnnunHel "MogenvpoBaHue Ka4eCTBEHHOro UCCNenoBaHns anHammyeckumx cuctem"; 44.03.05 "MNeparornyeckoe
o0bpasoBaHue (C AByMS NPOCMIsSIMU MOArOTOBKM)".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 4. JlnHeliHbie HEOOHOPOAHbIE
cucTembl gudpdpepeHumnanbHbIxX
4. YpPaBHEHUI C MOCTOSAHHBIMU 8 4 0 12 4
KoaghdpuumeHTamm
5.[Tema 5. HenuHeliHble cnuctemsl 8 4 0 12 14
Ntoro 18 0 54 36

4.2 CopepXxaHue AUCLMNIUHBI (MOAyNs)
Tema 1. ABTOHOMHble AudpdpepeHLmanbHblie ypaBHeHUs

Ob6bIkHOBEHHbIE AndddpepeHLmanbHble ypaBHeHWs nepeoro nopsaka. CywecTBoBaHUE Y €UHCTBEHHOCTb PELLEHUS
06bIKHOBEHHOIO AUdhEePEHLMANBHOIO ypaBHEHUS NEPBOro nopsiaka. IHTerpanbHble Kpusble. I30KnMHbI.
WNccnenosaHve noseneHns peleHnin 06blkHOBEHHOTO AMAEPEHLMANBHOIO YPaBHEHUS NEPBOro NOPSAAKA C NMOMOLLLIO
MeToaa M30KNNH. ABTOHOMHblE AndodpepeHumanbHble ypaBHeHUs nepBoro nopsiaka. Ocobble TOUKU ypaBHEHMS.
WNHTerpanbHble KpuBble 1 0a30BbIfi MOPTPET aBTOHOMHOMO ANdPEePEHUMANbHOMO YpaBHEHNS NEPBOro NOpSaKa.
MoHSTME KaYeCTBEHHOW SKBNBANEHTHOCTMU.

Tema 2. ABTOHOMHbIE CUCTEMbI

MprMepbl MaTeMaTyeckmx MoLenei, NpeacTaBnsiowmx cobol aBTOHOMHbIE AMddepPeHLMANbHbIE YPaBHEHNS 1
CMCTEMbl aBTOHOMHbIX AnddcpepeHUmnanbHbIX ypaBHeHWin. HopmanbHas qoopma aBTOHOMHOW CUCTEMBI
andochepeHLmanbHblx ypaBHeHNA. Ocobble TOUKM aBTOHOMHON cucTeMbl. PasoBbie TPAEKTOPUU 1 Pa30BbIfi NOPTPET
ABTOHOMHOM cuCTeMbl. MI30KNMHBI. Pa3oBbIfi NOTOK 1 9BONOLMS.

Tewma 3. JluHenHble ogHOpPOOHbIE cucTeMbl AuchchepeHUnanbHbIX ypaBHEHUN C MOCTOSAHHbIMU KO3dhouumneHTamm

MaTtpunyHas chopma 3anucu NMHENHOM OOHOPOAHON CMCTEMbI AndbdoepeHumnanbHbIX YypaBHEHWI C NOCTOSIHHBIMM
KoadhgpuumeHTamm. XopaaHosa doopma MaTpuubl. Ocobble TOUKU NMHEHBIX aBTOHOMHbIX cucTeM. Knaccudukaums
0cobbIx Touek. PazoBble MOPTPETHI MMHENHBIX ABTOHOMHBIX CUCTEM HA NNOCKOCTU. JIMHEHbIE CUCTEMBI B MPOCTPAHCTBAX
pa3mepHocTy Bonblueit Yem fBa.

Tewma 4. JluHeinHble HeogHOPOAHbIE cUcTeMbl AndepeHLanbHbIX ypaBHEHUA C MOCTOAHHbIMU
KoadhbcpumumeHTamm

KauecTBeHHbI aHann3 NMHENHbIX HEOAHOPOAHbIX CUCTEM AUGIEPEHLMANBHBIX YPABHEHWA C NOCTOSIHHLIMU
KoagpdpuumeHTamu. NocTpoeHre ha3oBOro NOpTpeTa NMHERHON HEOAHOPOLHOM cucTeMbl Ha ninockocTn. Obwas cxema
UccnenoBaHWs NUHENHbIX HEOLHOPOAHbBIX CUCTEM ANAEPEHLMANBHBIX YPABHEHWIA C NOCTOSIHHBIMU KO3(DOULIMEHTAMMU.
ABTOMaTM3aLUS NCCNEOOBAHUS C MOMOLLbIO CUCTEM KOMMbIOTEPHOW MaTEMATUKM.

Tema 5. HenuHenHble cucTeMbl

HenuHeliHble aBTOHOMHbIE cUcTEMBI. JTokanbHoe 1 rnobanbHoe nosedeHve. JinHeapnsaums B OKPECTHOCTH
HenoABMXHOM ToukU. Teopema o nuHeapusaumn. YCToR4YMBOCTb 0COBbIX TOUYEK HENUHENHBIX cucTeM. [NepBble
uHTerpansl. MNMpenenbHble unknbl. Teopema MyaHkape-beHavkcoHa. Obwwme NPUHLMMBLI UCCNEA0BAHUS HENMHENHBIX
aBTOHOMHbIX cucTeM. [Npumeps!.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust jisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota oby4arolLyxcs BbINOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenmocpenCcTBEHHOro yyacTusi. CamoctoaTenbHas paboTta noapasnensieTcs Ha CaMoCTOATENbHYIO0 paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNEKTPOHHbIMM 0Bpa3oBaTeNibHbIMU pPecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuarta, nporpaMmmam crieumaniTeTa, nporpaMmmam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”
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Mporpamma gucumnnunHel "MogenvpoBaHue Ka4eCTBEHHOro UCCNenoBaHns anHammyeckumx cuctem"; 44.03.05 "MNeparornyeckoe
o0bpasoBaHue (C AByMS NPOCMIsSIMU MOArOTOBKM)".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

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

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

MapleSoft - http://www.maplesoft.com/

WolframAlpha - https://www.wolframalpha.com/

EnvHoe okHO pocTyna k obpasoBaTtenbHbiM pecypcaM - http://window.edu.ru/

Mwup matemaTnyeckux ypasHeHui - http://eqworld.ipmnet.ru/

ObpasoBaTenbHblii MaTeMaTUYeCckmii cant Exponenta.ru - hitp://www.exponenta.ru/

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumn B xone NeKLMOHHbIX 3aHSTUI BECTU KOHCMEKTUPOBaHWe y4ebHoro Matepuana.
O6paluatb BHMMaHWe Ha Kateropun, opMyIMpPoOBKM, packpblBaiolme coaepxaHue
TEX NN UHBIX SIBNEHWI 1 MPOLECCOB, Hay4HblE BbIBOAbI M MpakTMyeckue
peKkoMeHaaLun, NonoXMTENbHbIA OMbIT B 0PaTOPCKOM McKyccTBe. XKenatenbHo
0CTaBnTb B paboymx KOHCNEKTax MNossi, Ha KOTOPbIX AenaTh NOMETKN U3
PEeKOMEHA0BAHHOM NMTepaTypbl, LOMOMHSOWME MaTepuan NpocnywWwaHHoR nekuun, a
Takxe nogyepkueatome ocobyto BaXXHOCTb TEX UMW NHBIX TEOPETUHECKUX
NonoXeHwin. 3aaaBatb NPENoOAaBaTENto YTOYHSIOWME BONPOCHI C LENbIO YSICHEHNS
TEOPETUYECKMX NONOXEHWUIA, PA3PELIEHUSI CMIOPHBIX CUTYaLWiA.
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Mporpamma gucumnnunHel "MogenvpoBaHue Ka4eCTBEHHOro UCCNenoBaHns anHammyeckumx cuctem"; 44.03.05 "MNeparornyeckoe
o0bpasoBaHue (C AByMS NPOCMIsSIMU MOArOTOBKM)".

Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| Ons BbinonHeHust nabopaTopHol paboTel cnepyeT NpenBapuTenbHO N3yYnTb

paboTbl TEOPETUYECKN MaTepuan no CoOTBETCTBYOLWEN Teme. JlabopaTopHble paboTbl NO3BOASIOT
NpeononeTs paspbiBbl TEOPUN C NPaKTVKON. [Nepen BbinonHeHeM nabopatopHoi paboTbl cnenyeT
BHMMATENIbHO 03HAaKOMUTLCS € 3aaHneM Ha nabopaTopHyto paboty. 3atem cnefyet HaAMeTUTb MniaH
BbIMO/IHEHNS 3a4aHusl, BbIbpaTbh METOLbI pelleHnsi NocTaBneHHbIX 3a8ad. O6a3aTensbHo YacTbio
paboTbl SBNSIETCS aHanM3 pe3ynbTaToB BbIMONHEHWS], BEIBOARI.

camoctos- | CAMOCTOSATENIbHAA PABOTA TpebyeT, npexe BCEro, N3y4eHUs peKOMEHAYEMbIX

TenbHas MCTOYHMKOB U MOHOFpadonyecknx paboT, nx peteprpoBaHmns, NOLrOTOBKN LOKNAH0B U

paboTa coobLLeHnin. BaxHbIM aTanom B camocTosTenbHoM paboTte SBASETCS NOBTOPEHME
MaTtepuana no KoHcnekTy nekumn. OfHa 13 rnaBHbIX COCTABNSIOWMX BHEAYAUTOPHO
MOAroToBKM - paboTa ¢ y4ebHnkom. OHa npegnonaraet: BHUMATENbHOE NPOYTEHME,
KpUTUYECKOE OCMbICNEHNE COAEPXaHUs, 060CHOBaHWE COBCTBEHHOM NO3MUMK NO
LNCKYCCVOHHbIM MOMEHTaM, NOCTaHOBKM UHTEPECYIOWNX BOMPOCOB, KOTOPblE MOTYT
cTaTtb NpeaMeToM obcyxaeHus Ha cemuHape. MNpu paboTte ¢ TepMMHaMU Heo6X0AUMO
obpalartbcs kK CnoBapsim. €

aK3aMeH JLns noaroToBKU K aKk3amMeHy Heob6X0oAMMO COrnacHo NporpaMme AUCLUMIVHGI U
BOMPOCOB K NMPOMEXYTOYHOW atTectaluuy 0OCBOUTb TEOPETUYECKE OCHOBLI, 3aKPEnnTb
MOny4yeHHbIe NPaKTUYEeCKe HaBbIKW, METOAbI, MPUMEHSIEMbIE LS PELEHUS 3aaay,
MCronb3ysl Kak MaTepvan ayLMTOPHON GPOPMbl NMPOBEAEHUS 3aHATUIA, TaK U
PEeKOMEHA0BAHHYI0 NMTepaTypy.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOIO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0B6YYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apantauumumv npenopgasaHus gucUNNNIUHbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepylowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;

- NPVYIMEHEHNEe NPOrpaMMHbIX CPEACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasneruto 44.03.05

"Meparormyeckoe obpasoBaHue (C AByMS NPocounsiMM NoAroToBKM)" U Npochunnto NoaroToBkn "Matematuka,
WHJpopMaTmka n MHPopMaLMOHHble TexHonornn".
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OcHoBHas nuTeparypa:

1.TpeHoruvH, B. A. O6bikHOBEHHbIE ANdPEPEHUMANbHBIE YpaBHeHUs: yuebHuk / B. A. TpeHoruH. - Mockea :
OUNBMATIINT, 2009. - 312 c. - ISBN 978-5-9221-1063-1. - TeKCT : aNeKTPOHHbIN // JlaHb: aneKTPOHHO-61bnnoTe4Has
cuctema. - URL: https://e.lanbook.com/book/2341 (nata obpaweHnus: 03.03.2020). - Pexxum pnoctyna: ons aBTopus.
nonb3osarenen.

2.AnpowwH, . T. Teopuns MMHENHbIX U HENMHEHBbIX KonebaHwuii : yuebHoe nocobwve / . T. AngowmH. - 2-e nag., cTep. -
CaHkT-lMeTepbypr : JlaHb, 2013. - 320 c. - ISBN 978-5-8114-1460-4. - TekCT : anNeKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/4640 (nata obpaweHus: 03.03.2020). - Pexum
LOCTyna: ans aBTopma. MONb3oBaTenei.

3.hrHaTbeB 0. . MaTematnyeckoe 1 KOMMNbIOTEPHOE MOAENNPOBAHNE (DYHOAMEHTANbHBLIX 0O BEKTOB 1 SBNEHWIA B
crucTeme KomnbloTepHol matemaTnkm Maple: [nekuun ons wkonsl No Mmatematndeckomy mogennposanuio)/ tO. I
WNrnatbes; KasaH. (Mpueonx.) doenep. yH-TeT, VIH-T MmaTteMaTnkn n MmexaHunku uM. H. . NlobayeBckoro. OnekTpoHHbIe
IaHHble (1 cpaiin: 19,09 M6). (KasaHb: KasaHckuii chefiepanbHblil yHueepentet, 2014). - Ons 8-ro, 9-ro n 10-ro
CEMECTPOB. - TekcT : anekTpoHHbIN. - URL: http://kpfu.ru/portal/docs/F597477196/05_120_000443.pdf (nata
obpaieHns: 03.03.2020). - Pexum poctyna: OTKpPbITHIA.

JononHuTtenbHas nuteparypa:

1.ApHonbg, B. U. FeomeTpryeckme Metombl B TEOpUUN 0ObIKHOBEHHbIX AndpdbepeHLmanbHblX ypaBHEHUi : y4ebHoe
nocobue / B. V. ApHonba. - 4-e, naga. - Mockea : MLUHMO, 2012. - 384 c. - ISBN 978-5-4439-2069-6. - TekcT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6nbnuoTtedHas cuctema. - URL: https://e.lanbook.com/book/56388 (nata obpalueHms:
03.03.2020). - Pexum gocTtyna: ans aBTopu3a. Nonb3oBaTenei.

2.AbakymoB, M. B. Jlekumu no YucneHHblM MetTofaM MateMaTnieckomn domaukn: yiebHoe nocobue/ M.B. Abakymos, A.B.
FynuH; MICY nm. M.B. JlomoHocoBa. dak. BblMMUC. MaTeMaTiku n knbepHetukn. - Mockea : MH®OPA-M,2013. -158 c.
(Bbicwee obpasosaHue: bakanaspuar). ISBN 978-5-16-006108-5. - TekcT : anekTpoHHblid. - URL:
https://znanium.com/catalog/product/364601 (nata obpatweHusi: 03.03.2020). - Pexum pocTtyna: no noanucke.

3.ApHonba, B. V. O6blkHOBEHHBIE fudhepeHLManbHble ypaBHeHNs : yuebHuk / B. W. ApHonba. - Mockea : MUHMO,
2012. - 341 c. - ISBN 978-5-4439-2007-8. - TeKCT : 9NeKTPOHHbI // JlaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/56392 (nata obpaweHus: 03.03.2020). - Pexxum goctyna: Ans aBTopus. nofb3oBatenei.
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HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodoMnsaMm NoaroTOBKM)
Mpogounb noaroToBkM: Matematvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe
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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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