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Mporpamma aucumnnvHbl "PeweHne MmatemMatmyeckux 3afady B naketax MmatemMarmyeckux nporpamm”; 38.03.01 "OkoHommka".

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 nucuunnnHebl paspabotan(a)(vn) LoueHT, K.H. baroytamHosa A.l'. (Kadoenpa obweit Matematvku, oToeneHne
matematuku), AGBagoutdinova@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
ork-2 CNoCcoBHOCTbIO OcylecTBAsATE cOop, aHann3 1 06paboTKy AaHHbIX, HEOBX0AUMbIX

NS peWeHNs NPOgECCUOHaNbHbIX 3aaad

OrlIK-3 CNOCOBHOCTLIO BbIBPATh UHCTPYMEHTANbHBIE CPEACTBA 4515 06paboTku
9KOHOMUYECKMX [AHHbIX B COOTBETCTBMM C MOCTABNEHHON 3a0ayen,
NpoaHanManpoBaTh Pe3yNbTaTthl PACYETOB M 0OOCHOBATL MNONYYEHHbIE BLIBOAbI

MK-8 CrMOCOBHOCTbLIO MCMONb30BaTh ONs peweHnsa aHannTn4ecknx n nccnenoBatesibCknx
33024 COBPEMEHHbIe TeXHNYeCcKne cpeacTsa  NHPOPMAaLIMOHHbIE TEXHONOMMK

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

HasHauyeHne 1 doyHKUMM NakeTa KOMMbIOTEPHOM MateMaTnkn wxMaxima

JonxeH ymeTb:

Vicnonb3oeatb naket 'wxMaxima' ons:

peleHns 3afady dneMeHTapHoOn MaTteMaTuku;

NMOCTPOEHNSA rpadomkoB dOYHKLNA 1 MOBEPXHOCTEN;

peleHns 3ana4 MaTpuyHol anredpbl;

pelweHnsa 3a0ay CUMBOMbHOIO AMAAEPEHLMPOBAHNS N UHTErPUPOBAHNS GOYHKLNIA OOHOW NEPEMEHHOIA.

JonxeH Bnagetb:
HaBblkamu pelleHmns TMNoBbIX 3a4ay C NPUMEHEHEM MateMaTnyeckoro naketa wxMaxima.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

Vicnonb3oBatb CTaHOapTHble KOMaHObl NakeTa 'wxMaxima' ons peweHnsa pasnndHblX TUMOBbIX MATEMATUYECKUX U
3KOHOMMYEeCKMNX 3agay

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkntodeHa B pasnen "d®T/.N.01 dakynbTaTtuBHbE AUCLMMANHBI" OCHOBHOM
npocdpeccroHanbHoi obpasoBatensHoi nporpamMmbl 38.03.01 "OkoHOMUKA (DKOHOMUKA NPEeAnPUSTUA 1 opraHu3aumin)” n
OTHOCUTCS K .

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmemM Kosim4yecrtea 4YacoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITEIbHYIO
paboty obyuarowmxcs

Ob6was TpynoeEMKOCTb ANCLMINANHBI COCTABASET 2 3a4eTHbIX(blE) eAnHML(bI) Ha 72 yaca(oB).

KoHTakTHas paboTta - 36 4aca(oB), B TOM yucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTosiTensHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHLIL: 3a4eT B 1 cemecTpe.
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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 n yachbl
KOHTaKTHOW paborThbl,
Paspenbl AucUUNInHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. OcHoBbl Maxima 1 2 2 0 4
Tema 2. [NocTpoeHue rpadrkos un
2. nosepxHocTern B Maxima 1 2 2 0 4
Tema 3. PeweHve 3apad
3.|anemeHTapHon matematuku B Maxima 1 2 2 0 4
Tema 4. 3apgaum nuHeliHol anredpbl B
4, Maxima 1 2 2 0 4
5 Tema 5. PeweHune HekoTOpbIX 3a4ad 1 5 5 0 4
‘maTtematunyeckoro aHanmsa B Maxima
Tewma 6. [NprMeHeHne
6.[onddpepeHLmnanbHoOro NCHNUCNEHNS B 1 2 2 0 4
SKOHOMUKE
Tema 7. 3apaym Ha HaxoXxaeHue
7.|HambonbWUX N HAMMEHbLINX 1 2 2 0 4
3HaYeHU PYHKLIMN Ha OTpe3Ke
8 Tema 8. NIHTerpuposaHue yHKuni 1 5 5 0 4
‘looHoOM nepemerHon B Maxima
Tema 9. ObpaboTka pe3ynbTaToB
9.|akcnepumeHTa. Metoa HavMeHbLWUX 1 2 2 0 4
KBaLpaToB
Ntoro 18 18 0 36

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. OcHoBbl Maxima

CkayaTb NOCNELHIOn BEPCUIO MPOrPaMMbl MOXHO C ee caiTta B cetu
WHTepHeT: http://maxima.sourceforge.net/. Pycckas nokanusaums canra:
http://maxima.sourceforge.net/ru/

Bonpocbl ans nayveHus:

- [locTonHcTBa NpOrpaMmbl.

- YcTaHoBka 1 3anyck nporpammbl Maxima.
- nTepdpennc vxMaxima.

- Beog npocteniwmx komaHg Maxima.

- Yucna, onepartopbl 1 KOHCTaHThI.

- MNepemeHHbIe N GyHKUNW.

Tema 2. NMocTpoeHue rpacpmkos n nosepxHocTen B Maxima

B Maxima umeeTcsi HeCKONbKO anbTepHaTMBHbIX 61bNNOTEK AN oTobpakeHus
rpadprkoB cpyHKLNIA, HABOPOB TOUEK, TPEXMEPHBIX TEM, FPAANEHTOB U T.4,.

Mo ymonuaHwuio ncnonbayetcs 6ubnuoteka Plot

Bonpocbl Ans nayvyeHus:

- MocTpoeHue rpagounka pyHKLMA No Toukam (Tabynsaums yHKUNIA).

- MNocTpoenue rpadomka dyHKumm y=Ff(x).

- MNMocTtpoeHune rpadpmka yHKLUUK, 3a0aHHON NapamMeTpuieckumMm ypasHeHNSMN.
- MocTpoeHme rpadmka OyHKLMN B NONSIPHOA CUCTEME KOOPAUHAT.

- MNMocTtpoeHmne TpexMepHbIX rpadpuKos.

Tema 3. PewueHue 3apay anemeHTapHon Mmatrematuku B Maxima
solve - pelweHne anrebpaniyecknx ypaBHEeHNA 1 UX CUCTEM (B KaYecTBe

CrpaHunua 4 13 10.
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napameTpoB B NEPBbIX KBaApaTHbLIX CKOOKAaX yKasblBaeTCs CNMCOK YPaBHEHWA
yepes 3ansiTyto, BO-BTOPbLIX - CMMCOK NEPEMEHHbIX, Yepes 3ansiTyto)

Bonpochkl ang ndyyveHns:

- PelweHwne ypaBHeHWIn ¢ 04HON HEU3BECTHOMN.

- PeweHue cructembl anrebpanyeckmx ypaBHEHMWIA.
- 3apayn Ha UCnonb3oBaHMe NPOLIEHTOB.

Tema 4. 3apaum nuHertHon anrebpbl B Maxima

PelweHue cuctem nuHelHbIX anrebpanyeckrx ypaBHEHU OCYLLECTBNSIETCS NpW noMowm doyHKLmMK linsolve: linsolve
([ypaBHeHue_1, ypaBHeHue 2, ypaBHeHue_3,...], [nepeMeHHble]);

Bonpocbl ans nayveHus:

- Matpuupl. NpocTeiiwune onepauumm ¢ MaTpuLamu.

- ®yHKUMK onsa paboTbl ¢ MaTpULLAMK.

- PeweHune mMatpmyHbIX ypaBHEHWIA.

- PeweHune cnctem nMHenRHbIX ypaBHEHWIA.

Tema 5. PelwieHne HeKOTOpbIX 3a4a4 matemaTuyeckoro aHanusa B Maxima
®DyHKUMA limit no3BONSET BIMNCAATL NPeenbl NocnefoBaTenbHOCTER U AOYHKLMIA.
limit(dpyHKUMS, NnepemeHHas, 3HavyeHune); unu limit(dpyHkuns,

nepemMeHHas, 3Ha4yeHue, cnesa/cnpasa);

®dyHkumsa diff no3Bonsiet HaliTh NPOM3BOAHbIE, KAk NEePBOro, Tak 1 6onee BbICOKMX
nopsakos. [pu HannuMmM y oyHKUUN HECKONBKMX NEPEMEHHbBIX MOXHO HANTK
YaCTHYO NPON3BOLAHYIO MO OLHON U3 HUX.

Bonpochb! ans nsydeHus:
- BblumcneHue npenenos nocnenoBaTeNbHOCTEN, NPELENOB OYHKLMNIA.
- BbluncneHue nponsBoaHbIX U AndoddepeHumanoB doyHKUNIA OOHOW NepeMeHHON.

Tema 6. NMpumeHeHne andbcpepeHUManbHOro UCYNCIIEHUA B 9KOHOMUKE
Bonpochkl ang nadyyveHns:

Ycnosus BO3pacTaHuna n y6bIBaHI/I9I pyHKUMN HA NHTepBane. SKCTpeMyM pyHKUMN: onpeneneHue, HeobxoOunMoe 1
OOCTaTO4Hble YCNoBUA CyWeCcTBOBAHNA 3KCTpEMyMa. BbII'IyKl'IOCTb N BOrHYTOCTb, TOYKN neperméa. AcnMnTOTbI rpadowuka
pyHKUMN. Cxema nonHoro nccnenoBaHms pyHKUMN

Mpumep. PeweHne 3apauun 0 MakcumMmaauuy npubbinm corpMo.
Tema 7. 3apaum Ha HaxoXAeHUe HamboNbLUNX U HAUMEHbLUMX 3HauyeHUl PYHKLMN Ha OTpe3Ke

MpaBwnno (cxema) oTbickaHUs HaMBONbWEro N HAMMEHbLIErO 3HAYEHW HENPEPbLIBHOM HA 0TPEe3Ke COYHKLIMN.
1) Hantn Bce MakCMMyMbl U MUHUMYMbI (PYHKLIMK Ha OTpe3Ke.

2) Hantn 3HaveHns coyHKUMM Ha KOHUax oTpeska, T. €. f(a) u f(b).

3) U3 Bcex nony4eHHbIX 3HAYEHUA GoyHKLUMK BbIBpaTh Hambonbluee 1 HaMMeHbLLee

PeweHne npakTnyecknx 3agay.

Tema 8. UHTerpupoBaHue ¢pyHKLMI 0gHON nepemeHHon B Maxima

Lns HaxoxOeHUs HeoNpPeLeNneHHOro MHTerpana B Ka4eCTBe apryMeHToB
yKasblBaeTca (PYHKUMS 1 NepeMEHHas NHTErpmpoBaHus.

integrate(goyHKUMS, nepemMeHHas).

Mpu HaxoXaeHWn 3Ha4eHNs onpeneneHHoOro NHTerpana NoMMMO PacCMOTPEHHbIX
napameTpoB yKa3bIBAOTCS NPELENbl UHTErPUPOBAHMS.

B kayecTBe npenenoB MHTErPUPOBaHNS MOTYT OUIypupoBaTb HECKOHEYHOCTD (inf)
N MUHYC BeckoHe4HocTb (minf).

integrate(dpyHKUMS, NepeMeHHas, nesblil Npenen, npasbii npegen).

Bonpochb! anst nsyyeHus:
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- BeluncneHue HeonpeneneHHbIX UHTEerpanos.
- BbluncneHue onpeneneHHbIX MHTErPanos.
- FeoMeTpuyeckne NpPUNoXeHNs onpeneneHHoro nHTerpana. MNnowanb Nnockon ¢ourypsi.

Tema 9. O6paboTka pe3ynbTaToB 3KcrepumeHTa. Meton HauMeHbLUMX KBaapaToB
MNMocTpoeHve aMNNpU4ECcKoin OopMy bl COCTOMT U3 ABYX 3TanoB:

Bblbopa obLwero B1oa goopMynbl; onpeaeneHie napameTpos OOPMybl, HauMy4WwUM 06pa3oM cornacyoweics ¢
OMbITHBIMY AaHHbLIMM.

Hanbonee 4acto B ka4ecTBe aMMUPUYECKNX POPMYN BIBUPAIOT IMHEHbIE, CTEMNEHHbIE U NoKasaTenbHbIe
OYHKLMOHANbHbIE 3aBUCKMOCTMN.

Bonpochkl ong nadyyveHns:

- MocTaHoBKa 3apayn.

- CyTb MeTOa.

- pagpmyeckas nnnoctpaums

- Mpumep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyarowwmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcToSTeNbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTAEMNbHBIX TEM (Pa3fenos) ANCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBamBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT v
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO N0 AUCLMNNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowWmxcst PpernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

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

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

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckuin (MpurBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa
JuncTaHumoHHbIA Kypce - hitps://www.intuit.ru/studies/courses/3484/726/info

YyebHuk - ftp://ftp.altlinux.ru/pub/people/black/MetodBooks/Maxima.pdf

YyebHuk - http:/kit.znu.edu.ua/iLec/9sem/CAB/LIT/maxima2-met1.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLeHOYHBIX CPEACTB COLEPXUTCS Creaytolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam oby4eHus o JucUmnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO ANCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEHOYHOro CPencTBa;
- KpUTEpPUM OLIEHMBAHNS 01 KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMble K 0ecTBUSM 00ydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)
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Mporpamma aucumnnvHbl "PeweHne MmatemMatmyeckux 3afady B naketax MmatemMarmyeckux nporpamm”; 38.03.01 "OkoHommka".

OcBoeHue ONCUNNNTIUHDbI (MO,D,yﬂFI) npegnonaraet ndy4eHume OCHOBHOW 1 OOMNONMHUTENbHON y‘-leﬁHon nmteparypbl.
NuTtepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 [BYX BapUaHTOB (M160 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-lH0|7| OnbnroTekoii.

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) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A/ OCBOEHNS AUCLUMMAMHBI (MOoYNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K®Y ¢ npaBoobnafatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNEKTOBAHNS OOHA0B Hay4Hoi
6ubnuotekn KdY.

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

PykoBoAcTBO K peleHnto 3aaad - https://kpfu.ru/docs/F1587339172/abzalilov_malakaev_shirokova.pdf
YctaHoBka nporpammsl - http://maxima.sourceforge.net/ru/index.html
YyebHoe nocobue - https://shelly.kpfu.ru/e-ksu/docs/F39055617/Malakaev_M.S._ Sekaeva_L.R.__Tjuleneva_O.N..pdf

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumm B xone NeKUMOHHbIX 3aHSATUI HEOBXOAMMO BECTU KOHCMEKTUPOBaHME y4ebHoro matepuana, obpawarb
BHMMaHWe Ha Kateropum, OPMyNMPOBKU, pacKpblBaolme cofepXaHne Tex Un UHbIX SBNEHUR 1
MPOLLECCOB, HAY4YHbIE BbIBOAbI M MPAKTUYECKME pekoMeHaauun. XenaTtenbHo ocTaBuTb B paboumx
KOHCMNeKTax Moss, Ha KOTOpbIX Aenatb MOMETKU U3 PEKOMEH0BAHHOW NTEpATypbl, OONOSHAOWNE
MaTtepvian NPOCnyWaHHON NeKUMK, a TakXe NnoavepKuBatowme 0cobyto BaXHOCTb TEX WU NHbIX
TeopeTNHECKMX NONOXEHWUIA.

Heobxonumo 3anasatb NPenogaBaTento YyTOUHSAOWME BOMPOCH! C LENbIO YACHEHNS TEOPETUYECKIX
MOSIOXEHWI, paspelleHns CnopHbIX cutyaunii. LilenecoobpasHo nopabatbiBaTb CBOM KOHCMEKT
nekuuu, nenas B HEM COOTBETCTBYIOWME 3anncu 13 nmtepaTypbl, PEKOMEHL0BAHHOW npenogasarenem
1 NPenycMOTPEHHOMN y4eBHO NPOrpamMMoii.

npakTnyeckue | MoceweHune n paboTta cTyneHTa Ha NPaKTUYECKOM 3aHSATUM NMO3BONSET B MPOLECCe PeLleHus

3aHsTUA NpPakTUYeCcKMxX 3a1ay U KONNEKTUBHOIO 0O6CYXAEHNS Pe3ynbTaToB UX peweHuns rnybxe yCBouTb
TEOPETNYECKIE MONTOXEHNS, CROPMINPOBATL OTAE/bHbIE NPAKTUYECKNE YMEHUS N HABbLIKU, HAy4NTbCS
npaBubHO 06OCHOBEIBATb METOAMKY BbIMOMHEHWS PACYETOB, YETKO 1 MOCNEen0BaTebHO NPOBOAUTD
pacyeTbl, POPMyNMPOBaTb BbIBOLbI U NpeanoxeHusi. PaboTa Ha NpakTU4YecKoM 3aHSATUK naet
BO3MOXHOCTb CTYLEHTY BCECTOPOHHE U3Y4NTb ANCUMNANHY U MNOArOTOBUTLCS ONSi CAMOCTOATENbHOM
paboThbl.

camocTosi- | CamocTosiTenbHas paboTa cTyneHTa SBNSeTCS OCHOBHbIM CPEACTBOM OBNAAEHNS Y4EOHBIM
TenbHas MaTtepranom Bo BpPeMms, cBOBOLHOE 0T 06s3aTenbHbIX y4ebHbIX 3aHsATWIR. CamocTosTenbHas paboTta
pabota CTyLeHTa Hal yCBOEHUeM y4ebHOro Mateprana no y4ebHol OUCLUMANHE MOXET BbINONHATLCS B

6rbnunoTeke yHMBEpPCUTETA, y4ebHbIX KAaBMHETaX, KOMMbIOTEPHbIX KNAaccax, a Takxe B AOMalUHUX

ycnosusix. CogepxaHue caMocTosTeNbHOM paboTbl CTyAeHTa onpeaenseTcs y4ebHol nporpammoii

LMCUMMNVHBI, METOOUYECKMIN MaTepranam, 3aaHusMmn 1 yKasaHusiMu npenonasaTensi.

CamocTosiTenbHasi pabota BO BHE ayANTOPHOE BPEMS MOXET COCTOSATh U3:

- MOBTOPEHMWE NEKLMOHHOIO MaTepunana;

- MOArOTOBKY K CEMUHAPaM (MPakTUHECKUM 3aHSATUSM);

- U3yYeHNs y4ebHOI 1 Hay4HOW NTepaTypbl;

- BblaeneHne Hanbonee CNOXHbIX 1 MPOBNEMHbBIX BOMPOCOB M0 N3Y4aeMOi TEMe, MONyYeHNe

pa3bACHEHUI 1 PEKOMEHALIMIA MO AaHHBIM BOMPOCAM C NpenofasaTtensmMm Kageapbl Ha KX

€XeHeLeNbHbIX KOHCYbTaLUsIX.
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Mporpamma aucumnnvHbl "PeweHne MmatemMatmyeckux 3afady B naketax MmatemMarmyeckux nporpamm”; 38.03.01 "OkoHommka".

Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

3aBepLI.IaIOUJ,I/IM 3TanoM U3dy4eHmsa gUuCUnnInHbl ABNAETCA NPOMeXyTodHad atTtectaunsd B suage

NMACbMEHHOIo (yCTHOFO) 3a4eTa. I'Ip|/| 3TOM CTYAEHT OO/1XKeH NokKa3aTb BCE Te 3HaAHUA, YMEHUA U

HaBblKN, KOTOPbIE OH npmo6pen B npouecce TeKyme|7| pa60TbI Nno N3y4EeHN0 ANCLUUNNNINHbIL.
JucumnnmHa cuntaeTcs 0OCBOEHHOM CTyOEeHTOM, eC/in OH B MNMOJIHOM obbeme cgoopmupoBsan

YCTaHOBJIEHHblE KOMMNETEHUNN N CrnocobeH BbINOMHSAThL yKa3aHHble B OaHHoW nporpamme OCHOBHblE

BUAbI NpodoeccroHan bHOW O0EATENbHOCTH.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YecKoe obecnedyeHne obpas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/IOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHusl oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEpPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIo U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -

ayaManbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABbIKOB U YMEHWIA, hOPMUPYEMbIX
OUCUMMN/VMHON, 3a CYET anbTepHaTUBHbIX CMOCOB0B, B TOM YMCNE BUPTYanbHbIX nabopatopuii U CUMyNSILMOHHBIX

TEXHONOMNIA;

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

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMIA 4N OpraHnu3aummn OopM TEKYLLEO U NPOMEXYTOYHOIO

KOHTPONSI;

- yBenndeHne npogoxXnTtenbHOCT caoadun 06yqa+ou4v|Mcs| MHBaANNMOOM UNn NMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM

300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaynmm no OTHOWEHUIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHON popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXMNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 38.03.01
"OKoHOMMKA" U MPOOM0 NOArOTOBKM "DKOHOMMKA NPEeAnpuaTUiA 1 opraHu3aunii”.
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Mporpamma aucumnnvHbl "PeweHne MmatemMatmyeckux 3afady B naketax MmatemMarmyeckux nporpamm”; 38.03.01 "OkoHommka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

®DTJI.N.01 PeiweHne matematn4eckmnx 3ana4q B rnakerax
matemartn4eckux rnporpamm

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue noagrotoeku: 38.03.01 - SkoHOMUMKA

Mpochunb NOAroTOBKN: SKOHOMUKA NPEANPUATUIA N OpraHn3aLmni
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. OcHoBbl paboThbl C CMCTEMON KOMMbIOTEPHOK anrebpbl Maxima : y4ebHo-meToamyeckoe nocobue / [aBT.-coct.] M. C.
Manakaesa, J1. P. Cekaesa, O. H. TioneHesa ; KasaH. (lMpusonx.) denep. yH-T . KasaHb : [KasaHckuin yHusepcuterT],
2013 . ; 21.
2. MpakTuyeckre 3aaaHus no BoiCWen MateMaTike ¢ NpuMeHeHeM nporpaMmbl Maxima : ans ctyaeHToB, obyyatowmxcst
o crneumanbHoCcTK ‘coumonorus’' : yuebHo-meToamnyeckoe nocobue / [L. d. Absanunos, M. C. Manakaes, E. A.
LLinpokoea] ; KasaH. coenep. yH-T, IH-T MaTemMaTukn n mexaHukn, Kadp. obw. matematmku . KasaHb : [KDY], 2012 .

3. MaTtemaTnyeckoe MoLenMpoBaHue, YUCNEHHbIE METOALI U KOMMeKchbl nporpamMm: COopHMK Hay4yHbIX Tpyaos / KasapsiH
M.J1., Mysaes U.., M'voesa E.I". - M.:HWL MH®PA-M, 2018. - 150 c.: 60x90 1/16 ISBN 978-5-16-106772-7 (online) -
Pexwum goctyna: http://znanium.com/catalog/product/972756

4. YyebHoe anekTpoHHoe nocobve 'Vicnonb3oBaHne matemaTmuyeckoro naketa Maxima':
https://infourok.ru/uchebnoe_elektronnoe_posobie_ispolzovanie_matematicheskogo_paketa_maxima-147138.htm

5. MeToaunyeckoe nocobue no nsy4eHnto matematuyeckoro naketa Maxima:
http:/kit.znu.edu.ua/iLec/9sem/CAB/LIT/maxima2-met1.pdf

6. Boicwas matematuka: YuyebHuk / J1.T. Aumenés. - M.: ULl PUOP: HULL NHoppa-M, 2013. - 752 c. //
http://znanium.com/bookread2.php?book=344777

7. Kpacc M.C. MaTtematuka ons skoHommyeckoro bakanaepuara: YuebHuk / M.C. Kpacc, B.I1. YynpbiHoB. - M.:
NHDPA-M, 2011. - 472 c.// http://www.znanium.com/bookread.php?book=221082

JononHutenbHasa nuTteparypa:
1. C60pHMK 3a4a4 Mo MaTeMaTuKe Anst SKOHOMUCTOB: y4ebHOe nocobre Lns SKOHOMUYECKUMX CrieunanbHOCTEl By30B./ P.
L. MapaaHos, A. lO. XacaHosa, P. A. CyntaHos, A. [. ®atbixoB; nog Hay4Holn pepnakunein npod. P. W. MapnoaHosa.-
KasaHb: KasaH. [Noc. YH.-T, 2009. - 576 c.
2. Matematuka: YyebHoe nocobue / H.A. bepeauHa, E.J1. MakcuHa. - M.: L PUOP: HAL WNHdopa-M, 2013. - 175 ¢. //
http://znanium.com/bookread2.php?book=369492

3. Boicwas matematuka: Mpaktukym / W.I". lypbe, T.M. dyHTMKOBA. - M.: By3oBckuit yuebHuk: HALL MIHDOPA-M, 2013. -
160 c. // http://znanium.com/bookread2.php?book=368074
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
®T/L.N.01 PeweHne matrematn+4eckunx 3agaq B nakerax
matemartn4eckux rnporpamm

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

Hanpasnenue noagrotosku: 38.03.01 - SkoHOMUMKA

Mpodhunb NOAroTOBKN: SKOHOMUKA NPEANPUATUI N OpraHn3aLmni
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

CtpaHuua 10 ns 10.




