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Mporpamma aucumnnuHbl "MeTombl peweHns cBepxboMblUMX CUCTEM CETOUHbIX ypaBHeHuin"; 01.04.04 "MpuknanHas 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 aucumnnuHbl "MeTombl peweHns cBepxboMblUMX CUCTEM CETOUHbIX ypaBHeHuin"; 01.04.04 "MpuknanHas matematuka'.

Mporpammy oucumnnuHel paspaboTan(a)(u): LOUeHT, O.H. (aoueHT) Tumepbaes M.P. (kadbenpa BblMUCNUTENbHOW
mMaTemaTuku, OTAeNneHne NpuKnagHon MmatemMatuku n nHcpopmatumkm), Marat. Timerbaev@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
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
OrnK-3 CnocobeH paspabaTbiBaTb HAYKOEMKOE NporpamMmHoe obecreyeHne ans

aBTOMaTM3allnn CUCTEM M NMPOLIECCOB, a TakXe pa3BnBaTtb
MHJOOPMaLIMOHHO-KOMMYHUKALIMOHHbIE TEXHOMOrMK

MK-3 CrnocobeH NPUMEHATb 3HaHWS U METOAbl AUCLMMANH €CTECTBEHHO-HAYYHOIO 1
MareMaTnyeckoro uuknia npyv npoBeneHumn HayyHbix UCCnenoBaHni, B TOM Ynucne
MareMaTn4yeckoro 1 KOMMNbIOTEPHOro MOAENMPOBAHUS U BbICOKOMPON3BOAMTENbHbIX
BbIYNCNEHNA

MnK-4 Pa3paboTka, oTnagka, pehakTopuHI MporpaMMHOro Koaa, 6as aaHHbIX,
MHCPOPMALIMOHHBIX PECYPCOB; MPOEKTUPOBAHME N MHTErPaLMs NPOrpPaMMHOro
obecneyeHns, ynpaeneHue npoektamm B obnactu UT

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

3HaTtb MeToabl 06paboTku, aHanm3a u 0606LWeHNS 0TEYECTBEHHOMO Y MEXAYHAPOLHOIO OMbITA B COOTBETCTBYIOLLE
obnactu uccnenoBaHuii, MetTonbl 0606weHus 1 06paboTKy UHPOPMALMM, METOLbI aHANN3a HaYYHbIX AaHHbIX.
JonxeH ymeTb:

YMeTb NPUMEHSITb METOLbl aHaNN3a Hay4HbIX OaHHbIX, HAy4YHO-TEXHUYECKOM NHApopMaLmMK, OpOpPMNSTL pedynbTaTbl
Hay4HO-MccneaoBaTenbckmx pabor.

JlonxeH Bnagetb:

BnagpeTb onbiTom cbopa, 06paboTky 1 aHanM3a MHopMaLMW, pesynbTaToB SKCNEPUMEHTOB 1 UCCNENOBAHMIA B
COOTBETCTBYIOLLEN Hay4HOI 0bnacTy 3HaHWIA.

HonxeH OEMOHCTpupoBaTb CMOCOBHOCTb 1 FTOTOBHOCTb:

OCyLleCTBNATb MNOUCK I/IHCpOpMaLI,VIVI no nony4eHHOMy 3a4aHuIo, C60p, aHann3 gaHHbIX,
HeobXxoAUMbIX NSt peweHns noctaB/eHHbIX 3ana4y

-NMPUMEHATHL B npocpeccmor—iaanom neAaTenbHOCTUN 3HaHWA, yMeHUs, HaBblkW, MONy4YeHHble B XoOe
OCBOEHMA OUCLUNMINHDI

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

[aHHag oucumnnuHa (Mogynb) BktoyeHa B pasaen "b1.B.02 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHANBbHOW
obpasoBatenbHoii nporpammel 01.04.04 "MpuknagHas matematuka (Metoabl MaTeMaT4eckoro MoaenMpoBaHus)" n
OTHOCMKTCS K BapuaTMBHOWM YacTu.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

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

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4ucne nekuun - 14 yaca(os), npaktuyeckue 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 14 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 116 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTPE.
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Mporpamma aucumnnuHbl "MeTombl peweHns cBepxboMblUMX CUCTEM CETOUHbIX ypaBHeHuin"; 01.04.04 "MpuknanHas matematuka'.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl 1 yacbl KOHTaKTHOW paboThl, Camo-
MX TPYO0EeMKOCTb (B Yacax) cros-
N Paspenbl gucunnnuHbl / Ce- [Nekuumn,llekuum Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MecCTp| Bcero | B 3n. |4yeckume |4yeckue [TopHble|TOpHble| Has
copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chopme | 6oTa
Tema 1. Metog Xonecckoro. JIeHTO4HbIV 1
1. npogunbHblie METoObl 2 3 0 0 0 3 0 30
Tema 2. ObpaTHblii anropmTMm
2. |Karxunna-Makku. Mpumepbl 2 3 0 0 0 3 0 30
COOTBETCTBYIOWMX MPOrpamm.
3. |Tema 3. NTepaLmoHHble MeETOAbI. 2 4 0 0 0 4 0 30
Tema 4. [1ByxCnorHble BapnaunOHHble
4. [MeToObl M METOL MOMHOW penyKuunn. 2 4 0 0 0 4 0 26
NToro 14 0 0 0 14 0 116

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Metop Xonecckoro. JIeHTO4YHbIN U NpocuibHbIE MeTOAbI

MeTon Xonecckoro. Teopema CywecTBOBaHNS MHOXUTENS X0Nnecckoro. Teopema eanHCTBEHHOCTV MHOXUTENS
Xonecckoro.HekoTopble cBefeHUst n3 Teopum rpadoB. 'padd, COOTBETCTBYOWMI Pa3PeXEHHOR CUMMETPUYHON
matpuue. OnpeaeneHune obonouku Matpuupl. JlIeHTOuHbIM MeToa. MeTon TpexauaroHanbHon NporoHku. MeTton,

NATUAMAroHaNnbHOM NPOroHKK. MpogubHbLIR METOL.

Tema 2. O6partHbivi anroputm Karxunna-Makku. MpuMepbl COOTBETCTBYHOLLLUX NPOrpamM.

Cxema anroput™a obpatHoro anroputma Karxunna-Makku. O6ocHoBaHve obpaTHoro anroputma Karxunna-Makku. .
Anroput™ onpeneneHns Ha4yanbHoro yana ans obpartHoro metona Karxunna-Makku. SnemeHTsl a3bika dopTpaH.
MporpamMma NocTpoeHusi KOPHEBOM CTPYKTYpbl YPOBHEN. [MoanporpamMma BulMMCNEHNS CTEMNeHel BEpWIH rpada.
MpodpunbHas cxema xpaHeHust. Moanporpammel 4Jis PEWEHNS TPEYronbHbIX CUCTEM.

Tema 3. UTepaunoHHbIe METOAbI.

Hopma camoconpsixeHHoro onepartopa. CobcTBEHHbIE Ynucna u cobcTBeHHble doyHKUMK. [MpuBeaeHre matpuL, K
AnaroHanbHomy Buay. [1ByxCnoiHble nTepaunoHHbIe MeTObl PEWEeHNs CEeTOYHbIX ypaBHEHUA. OnTuManbHbll Habop
UTepaLMoHHbIX NapaMeTpoB. MeTon npocTtol ntepauum. Mpumepsbl NPUMEHEHNS UTEPALIMOHHBIX METOLOB. TpeyronbHble
UTepaLUoHHbIE METOARI.

Tema 4. ,D,BYXCHOVIHI:Ie BapunauuoHHbIe MeTOoObl U MeTOo., nonHomn penykuuu.

MeTton 3eiinens. Metoabl BepxHel U HUXHen penakcauun. NprMeHeHne K pa3HOCTHbIX cxeMaM. [1ByXCnonHble
BapuauunoHHble MeToabl. MeTon Hanckopeiiwero cnycka. Meton conpsxeHHbIx rpaaneHToB. Meton HeBA30K. OLeHKN
CKOPOCTY cxoammocTn. BeicTpoe anckpeTHoe npeobpasoBaHue dypbe. MeTon nonHoi pepykumun. Bonpoch!
nporpammHori

peanusauun.

5. MepeyeHb yue6HO-MeTOAMUYECKOr0 O6ecneyeHus Ajisi caMocTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4aroLyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
HO 6e3 ero HenocpencTBEHHOro yqacTusi. CamoctosTenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLMNANUHBI, TakK 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOU paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3a4aHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU pPecypcamm, BKIoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pa3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicluero obpasosaHus Poccuiickoin Depepauum ot 6 anpens 2021 roga Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEaeHUIA"
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Mporpamma aucumnnuHbl "MeTombl peweHns cBepxboMblUMX CUCTEM CETOUHbIX ypaBHeHuin"; 01.04.04 "MpuknanHas matematuka'.

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

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
ooHA AonKeH ObITb YKOMMIEKToOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOMN y4ebHOM NnTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyelt nporpamMme AucUMnavHbl. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K@Y ¢ npaBoobnanatensiMm anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNS 0OHA0B Hay4Hoi
6ubnnotekun Koy.

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

OdomumanbHbIi CanT NPUKNaAHON MatemMaTku Ana CTyOeHTOB U npenogasarenen - hitp://www.exponenta.ru
Y4yebHo-mMeToanyeckne nocobus IHcTutyT matematukm n mexaHukn um. H.W. - https://kpfu.ru/math/student/library
OnekTpoHHble pecypcebl HcTutyTa BMUUT-BMK - hitps://kpfu.ru/computing-technology/elektronnye-resursy-30701

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

nekumu TeopeTnyeckuii Matepuan nanaraeTcs Ha nekumsix. Mpuyem KOHCNEKT NEKUMIA, KOTOPbIA ocTaeTcs y
CTyLeHTa B pesynbTate NpOCNyLWMBaHNS NEKLUN HE MOXET 3aMeHUTb y4ebHurk. Ero uenb -
(POPMYMPOBKA OCHOBHbIX YTBEPXAEHUI 1 onpeaeneHuid. MNpocnywas nekumo, NonesHo
03HaKoMUTbCs ¢ Bonee NoapPoOHbIM N3NOXeHMEM MaTepuana B yuebHrke. CnMcok nutepaTypbl
pasgeneH Ha [Be Kateropun: HeobXoOMMbI AN COAYM 9K3aMeHa MUHUMYM 1 OONONHUTENbHAS
nuTeparypa.
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Mporpamma omcumnnimHel "MeToabl pelweHns cBepXxbonblunmx CUCTEM CETOYHbIX ypaBHeHuin"; 01.04.04 "MpuknagHas matematmka".

Bup pabor

MeToaouyeckme pekomeHoauum

nabopaTtopHble
paboTbl

NabopaTtopHas paboTa 3ak/o4yaeTcs B BbINONHEHUM CTyAeHTaMm1 Nofd PyKOBOACTBOM
npenonasaTtenst KoMniekca y4ebHbIx 3a1aHnii, HanpaBneHHbIX Ha YCBOEHUE OCHOB
y4yebHon OuCUMNAnHLI 1 NPUoBpeTeHNe NPaKTUYECKMX HaBLIKOB. BbinonHeHne
nabopatopHoi paboTbl CTyAEeHTbl NPOM3BOAAT B NMMCbMEHHOM BUOE, OOPMNISAS OTYETHI
B OTOENbHOW TeTpaan ans nabopatopHbix paboT. OTYeT NpenocTaBnseTcs
npenoaasaTtento, Beaylemy OaHHyo OUCUUMNMHY ans nposepku. JlTabopaTopHble
3aHsATUS cnocobeTByoT Honee rnybokoMy MOHMMaHUIO TEOPETUYECKOro MaTepuana
y4yebHoOro Kypca, a Takxe pasBuTuIO, (OOPMUPOBAHIO 1 CTAHOBEHUIO Pa3/INYHbIX
YPOBHEW COCTaBNAWMX NPOGECCUOHANBHOM KOMMETEHTHOCTM CTYAEHTOB,
MOHVMMAaHWIO MeXNpPeaMeTHbIX CBSA3el

camocTos-
TenbHas
paboTa

CamocTosiTenbHas pabota ctyaeHToB (CPC) - 04HO 13 OCHOBOMONAratLmx
TpeboBaHmii depepanbHOro rocynapcTBeHHOro 06pasoBaTenbHOro cTaHjapTa
cpelHero npodpeccrnoHanbHOro obpasosaHus, nnaHmpyemas y4ebHas,
yuebHo-nccnenoBatenbckas pabota CTyLeHTOB, BbINONHSEMAs BO BHEAY IMTOPHOE
(ayamTopHOe) BpeMs no 3afaHuio 1 Npu METOANYECKOM PyKOBOACTBE Npenojasarens,
HO 6e3 ero HemocCpPeaCTBEHHOMO y4acTusl, NpeLycMaTpmBaeT CUCTEMATUYECKYHO
CaMOCTOSATENbHYIO PaboTy CTYAEHTOB HAaM, AOMONHWUTENbHBIMU MaTepuanam; passuTme
HaBbIKOB CaAMOKOHTPONS!, CNOCOBCTBYIOWMX MHTEHCHUDMKALUK y4eBHOro npolecca.
M3yyeHre nekuMoHHOro Matepmana no KOHCNEKTY NeKUMin AONXHO CONPoBOXAaTbCs
N3y4eHneMm pekoMeHayeMoln nmTepartypbl, OCHOBHOM 1 AononHuTensHon. OCHOBHOM
Lienblo OpraH13aumm camocTosTeNbHOM paboThl CTYLEHTOB SBSETCA CMCTEMATN3ALUS
N aKTVBM3aLMS 3HAHWA, MOMYHEHHbIX UMW HA NEKLMSX U B MpoLecce NOAroTOBKU K
NPakTUYECKMUM 3aHATUAM

3a4ver

Mpu noaroToBke K coade 3avyeta Becb 06beM paboTbl peKoMeHIyeTcs pacnpenenstb paBHOMEPHO Mo
IIHSIM, OTBEOEHHbIM N5 MOArOTOBKU K 3a4eTy, KOHTPONMPOBaTh KaXAblli AeHb BbINONHEHUS paboThbl.
Nydiwe, ecny MOXHO NepeBbINONHUTL NnaH. Torna scerna byneT peseps BpemeHn. Kpome matepuana
3aHATMI peKoMeHOyeTcsl MCMob30BaTh MaTepuanbl U3 CriCcKa PeKOMeHOA0BaHHOW NUTepaTtypsbl

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecrneyeHnst U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTep 4ns pacrnedyaTtky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiAiHas ayautopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoaMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMKN 0By4atoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHne TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX MNONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

CtpaHnua 6 13 9.
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Mporpamma aucumnnuHbl "MeTombl peweHns cBepxboMblUMX CUCTEM CETOUHbIX ypaBHeHuin"; 01.04.04 "MpuknanHas matematuka'.

- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 01.04.04
"MpuknagHasa matematnka" n maructepckor nporpamMme "Metoabl MaTemMaTM4eckoro MoaenmpoBaHuns”.
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Mporpamma aucumnnuHbl "MeTombl peweHns cBepxboMblUMX CUCTEM CETOUHbIX ypaBHeHuin"; 01.04.04 "MpuknanHas matematuka'.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.02 Metoab! pelueHns: cBepx60/bLnNX CUCTEM CETOHHbIX
YypaBHeHui

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. BBELeHUE B YNCNEHHbIE METOLbI B 3a4a4ax 1 ynpaxHeHusx : y4eb. nocobue / A.B. l'ynnH, O.C. Maxopoea,
B.A.Mopoaoga. - M. : UH®PA-M, 2017. - 368 c. - (Bbicwee obpasosaHue: Bakanaspuar). - Pexum
noctyna:http://znanium.com/catalog/product/883943
2. Keacos, b.M. YucneHHble MeTonbl aHanuaa u nuHeliHoin anrebpel. Micnonb3osaHue Matlab 1 Scilab [9nekTpoHHbIN
pecypc] : y4ebHoe nocobue / B./. KBacos. - 9nekTpoH. naH. - CaHkT-MNetepbypr : NlaHb, 2016. - 328 ¢. - Pexum
poctyna: https://e.lanbook.com/book/71713
3. luHeiinas anrebpa B npuMepax u 3anadvax: YyebHoe nocobue / boptakosckuii A.C., MaHTtenees A.B., - 3-e nan.,
ctep. -M.:HUU NHOPA-M, 2015. - 592 c. - (Bbicwee obpasosaHue: bakanaepuar) ISBN 978-5-16-010586-4 - Pexum
noctyna: http://znanium.com/catalog/product/494895
4. NnHeiiHas anrebpa B npuMepax 1 3agadax: YuebHoe nocobue / boptakosckuii A.C., MaHTenees A.B., - 3-e nsa.,
ctep. - M.:HUL MIHDPA-M, 2015. - 592 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuart) ISBN
978-5-16-010586-4 - Pexxum poctyna: http://znanium.com/catalog/product/494895

http://znanium.com/bookread2.php?book=494895

JononHutenbHasa nuTteparypa:
1.YucneHHble meToabl. [JOCTOBEPHOE 1 TOYHOE YUCTIEHHOE pelleHne andodpepeHu.n anrebp.ypaBHeHuii B CAE-cuctemax
CAIMP: Y4y.noc. / Manunyes B.B., MNaskosa B.B., Kyabmuna U.A. - M.: HAL MH®PA-M, 2016. - 152 c. - (BO:bakanasp.)
ISBN 978-5-16-010366-2 - Pexxum goctyna: http://znanium.com/catalog/product/423817
2.YpaBHeHNs MateMaTmyeckoin gonaukm : yueb. nocobue /B.B. NecuH. - M.: KYPC: UH®PA-M, 2017. - 240 c. - Pexum
noctyna: http:/znanium.com/catalog/product/520539
3.YucneHHble MeToabl U nporpammupoBaHue: YuebHoe nocobve / Konpaes B.[.; MNon pen. MarapwHoii J1.I. -
M.:MOPOPYM, HNL MHDPA-M, 2016. - 336 c. ISBN 978-5-8199-0333-9 - Pexum poctyna:
http://znanium.com/catalog/product/554896
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Mporpamma aucumnnuHbl "MeTombl peweHns cBepxboMblUMX CUCTEM CETOUHbIX ypaBHeHuin"; 01.04.04 "MpuknanHas matematuka'.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.02 Metoab! pelueHns: cBepx60/bLnNX CUCTEM CETOHHbIX
YypaBHeHui

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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