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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 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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
NnK-10 BnafeHneM HaBblkaMy KONMYeCTBEHHOro 1 Ka4eCTBEHHOro aHannsa nHdopmaumm

NpPY NPUHATUN YNPaBNEHYECKUX PELIEHNA, MOCTPOEHNS SKOHOMUYECKHX,
CPMHAHCOBbIX U OPraHN3aLVOHHO-YNPABNEHYECKMX MOAENEN MNyTEM UX afanTtaumm K
KOHKPETHbIM 3a4a4aM yrpaBneHus

MK-8 BnageHneM HaBblkamu JOKYMEHTabHOro OPOpMIEHNS pelleHnii B yripasieHum
ornepaLmoHHON (MPON3BOLACTBEHHOW) AeATENIbHOCTM OpraHn3aumni Npu BHeOpeHUN
TEXHONOrn4yeckmx, NPOAYKTOBbIX NHHOBALMA U OpraHN3aunoHHbIX U3MEHEHWI

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

HasHaueHne 1 oyHKUMM nakeTa KoMMbloTePHON Matematukn wxMaxima

JonxeH ymeTb:

VMcnonb3osaTb naket 'wxMaxima' ans:

peleHns 3aaad aNeMeHTapHON MaTeMaThkm;

NOCTPOEHNS rpadonkoB PYHKLNIA N NOBEPXHOCTEN,

pelweHuns 3anay MaTpuyHol anredpbl;

peleHns 3agady CUMBONBbHOro AMdepeHLMPOBaHUS N MHTErPUPOBaHMS (OYHKLNIA OOHON NePEMEHHON.

JlonxeH Bnanetb:
HaBblkamMu peleHns TUMOBbIX 3a4ay C MPMMEHEHNEM MateMatuyeckoro nakera wxMaxima.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

Vicnonb3oBsaTtb CTaHOapTHble KOMaHObl NakeTa 'wxMaxima' gns peweHns pasnyHbiX TUNOBbIX MaTeMaTU4eCkKmnx n
9KOHOMMYEeCKNX 3anad

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnuHa (mogynb) BkntodeHa B pasgen "®TM.N.01 dakynbTaTMBHbIE ANCLUMAWHBI" OCHOBHOM
npocdpeccroHanbHoi obpasosatenpHoi nporpamMmbl 38.03.02 "MeHe o XMeHT (YnpaeneHne 6M3Hecom)" n OTHOCUTCS K .

OcBauBaetcs Ha 1 kypce B 1 ceMecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 36 yaca(oB), B TOM 4yncne nekuun - 18 yaca(oB), npakTnyeckme 3aHATUS - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLMNANHBI: 3a4eT B 1 cemecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboTbl NO AUCLUNINHE (MOAYIIO)

am PAEKTPOHHBH
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Paspgenbl gucuUnnHbl / X TPYA0EMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Bupabl n yacbl
KOHTaKTHOW paborThbl,
Paspenbl aucunnivHbl / X TPYAOEMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.[Tema 1. OcHoBbl Maxima 1 2 2 0 4
Tema 2. [NocTpoeHune rpadrkos un
2. nosepxHocTern B Maxima 1 2 2 0 4
Tema 3. PeweHne 3agav
3.|anemeHTapHon matematuku B Maxima 1 2 2 0 4
Tema 4. 3agaum nuHelHol anredpbl B
4, Maxima 1 2 2 0 4
5 Tema 5. PeweHune HekoTOpbIX 3a4ad 1 5 5 0 4
‘(maTtematnyeckoro aHanmaa B Maxima
Tewma 6. [NprMeHeHne
6.[onddpepeHLmnanbHoro NCHNUCNEHNS B 1 2 2 0 4
9KOHOMUKE
Tema 7. 3apayun Ha HaxoxaoeHue
7.|Hanbonbwmx 1 HauMeHbLKX 1 2 2 0 4
3HaYeHN PYHKLIMN Ha OTpe3Ke
8. TeMau8. I/IHTerpmeBaHme PYHKLNIA 1 5 5 0 4
4.2 Ca Wﬁﬁﬂﬁﬁuynﬂ)
Tema 1] 839% KA pesynbTaTos
.3Kcne MMeHTa. Meton HanmMeHbLnX 1 2 2 0 4
Ckayatp 10 BEPCMIO MPOrpamMMbl MOKHO C ee [caitTa B ¢etut
VHTEpHIET: Nitp//maxima.sourceforge.net/. PyccKkas noKkanisanys canta.
http:[/m4XRH2.sourceforge.net/ru/ 18 18 0 36

Bonpochbl ansa nayyeHus:

- [ocTtonHcTBa NpOrpaMmb.

- YctaHoBka 1 3anyck nporpammbl Maxima.
- NHTepdpeiic vxMaxima.

- Beog npoctenwmx komaHg Maxima.

- Yucna, onepatopbl Y KOHCTaHTbI.

- MNepeMeHHbIe N YHKLNW.

Tema 2. NMocTpoeHue rpacpmkos n nosepxHocTen B Maxima

B Maxima umeeTcst HECKOMbKO anbTepHaTUBHBIX BUOAMOTEK Anst 0ToBpaxeHus
rpadprkoB cpyHKLUIA, HABOPOB TOUEK, TPEXMEPHBIX TEM, FPAANEHTOB U T.4,.

Mo ymonuaHwuio ncnonbayetcs 6ubnunoteka Plot

Bonpocbl Ansg nayveHus:

- MocTpoeHue rpagouka pyHKLMA No Toukam (Tabynsaums yHKUNIA).

- MNocTpoenue rpadomka dyHKumm y=Ff(x).

- MNMocTpoeHune rpadpmka yHKLUUK, 3a0aHHON NapamMeTpuieckumMm ypaBHEeHNSMU.
- MocTpoeHme rpadmka OyHKLMN B NONSIPHOA CUCTEME KOOPAUHAT.

- MNMocTpoeHmne TpexMepHbIX rpadounKos.

Tewma 3. PewueHune 3apay anemMeHTapHom Matematukm B Maxima

solve - pelweHve anrebpanyeckux ypaBHEHU 1 UX CUCTEM (B Ka4eCTBe
napameTpoB B NEPBbIX KBaAPATHbIX CKOBKAX yKa3blBA€TCS CMMCOK YpaBHEHWIA
yepes 3ansTyto, BO-BTOPbIX - CIMCOK NEPEMEHHBIX, Yepes 3ansTyto)

Bonpochb! anst nsydeHus:

CrpaHunua 4 13 10.
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- PewweHne ypaBHeHMI ¢ 04HON HEN3BECTHON.
- PeweHve cnctembl anrebpanyeckmx ypaBHEHMWIA.
- 3ajayn Ha UCNonb30BaHMe NPOLIEHTOB.

Tema 4. 3apaum nuHertHon anrebpbl B Maxima

PelweHue cuctem nuHelHbIX anrebpanyeckrx ypaBHEHMW OCYLLECTBNSETCSA NPW NoMowm coyHKLmMu linsolve: linsolve
([ypaBHeHue_1, ypaBHeHne_2, ypaBHeHue_3,...], [nepeMeHHbIe]);

Bonpocbl ans nayveHus:

- Matpuupl. NpocTeiwune onepauumm ¢ MaTpuLamu.

- dyHkuMK ons paboTbl ¢ MaTpULAMN.

- PeweHune matpmyHbIX ypaBHEHWIA.

- PeweHune cnctem nMHERHbIX ypaBHEHWIA.

Tema 5. PelleHne HeKOTOpbIX 3a0a4 MaTemaTmyeckoro aHanu3sa B Maxima
DyHKUKMSA limit No3BONSET BINCAATL NPELENbl NOCNe[0BATENBHOCTEN N COYHKLIMIA.
limit(coyHKUMS, NnepeMeHHas, 3HaqeHre); unu limit(gyHkums,

nepemMeHHas, 3Ha4yeHue, cnesa/cnpasa);

DyHkuma diff no3BONSET HANTU NPOM3BOAHbLIE, KAaK NMEPBOro, Tak U Honee BbICOKUX
nopsagkos. MNpy HannyMm y PyHKUMU HECKONBbKUX NEPEMEHHbIX MOXHO HanTu
YaCTHYIO MPOU3BOAHYIO MO OAHON N3 HUX.

Bonpochb! anst nsyyeHus:
- BblumcneHue npenenos nocnenoBaTeNbHOCTEN, NPELENOB OYHKLNIA.
- BeluncneHue npousBoaHbIX U AnddepeHuanoB doyHKUNA OOHO NepeMeHHON.

Tema 6. MpuMeHeHne andhdepeHLManbHOro UCHMCNEHUS B 3KOHOMUKE
Bonpocbl ans nayyeHus:

YcnoBusi BO3pacTaHus 1 ybbiBaHNS (OYHKLUMW Ha MHTEPBane. OKCTPEMYM RYHKLUW: onpeneneHne, Heobxoanmoe v
JOCTATOYHBIE YCNOBWS CYWECTBOBAHNS SKCTPEMyMa. BbiMyknocTb U BOFHYTOCTb, TOUKU Nepernba. AcumntoThl rpagouka
doyHKumMmn. Cxema NonHOro nccnenoBaHns yHKUMM

Mpumep. PeweHne 3aaayn o MakcuMmaauuy npubbinm covpMoii.

Tema 7. 3apaum Ha HaxoX,aeHue HanboNbLUNX U HAMMEHbLUUX 3HaYeHU PYHKLIUKM Ha oTpe3ke
MpaBuno (cxema) OTbicKaHWUs HanboMbILEro ¥ HAUMEHBLLErO 3HAYEHU HEMPEPBIBHOW Ha OTPE3KE PYHKLIUN.
1) HaiAiT Bce MakCcrMyMbl 1 MUHUMYMbI COYHKLIMU HA OTPE3KE.

2) HainTn 3Ha4eHns chyHKLMN Ha KOHUAax oTpeska, T. e. f(a) u f(b).

3) U3 Bcex nonyyYeHHbIX 3Ha4YeHUn goyHKUMK BblbpaTb Hambonbluee 1 HanMeHbllee

PeweHne npakTn4ecknx 3anad.

Tema 8. UHTerpupoBaHue coyHKL UM ogHOM nepemeHHorn B Maxima

Lns HaxoxOeHus HeonpeLeneHHoro nHTerpana B Ka4ecTee apryMeHToB
yKasblBaeTcsa PYHKUMS U NepeMeHHas NHTerpupoBaHus.

integrate(gpyHKUuS, NnepeMeHHas).

Mpu HaxoXaeHWn 3Ha4YeHNs onpeaeneHHoro nHTerpana noMMMO PacCMOTPEHHbIX
napameTpoB yKa3biBAOTCS NPeLeSbl UHTErPUPOBAHMS.

B kauecTBe nNpenenoB MHTErPMPOBaHNS MOTYT oUryprpoBaTtb 6eCKOHeYHOCTb (inf)
1 MUHYC BeCKOHeYHOCTb (minf).

integrate(dpyHKUMSA, NnepemMeHHasl, neBbll Npeaen, npasblil npegen).

Bonpocbl ansi usy4eHus:

- BbluncneHune HeonpeneneHHbIX UHTEerpanos.

- BbluncneHue onpeneneHHbIX MHTerpanos.

- FeoMeTpuyeckne NPUNoXeHNs onpeneneHHoro nHTerpana. MNnowanb NNOCKon gourypsi.

Tema 9. O6paboTka pe3ynbTaTtoB aKcrnepuMmeHrta. MeTto HaMMeHbLUNX KBaApaToB
MocTpoeHve aMNUpPUYecKoin opMynbl COCTOUT U3 IBYX 3TaroB:

Bblibopa o6uiero Bnaa oopMynbl; onpeneneHe napameTpos OoPMybl, HauIyYWwnM 06Pa3oM Cornacyoleincs ¢
OMbITHBIMY OaHHbLIMM.

Haunbonee yacto B ka4ecTBe aMMMPUYECKUX OOPMYN BbIBUPAIOT NMHEWHbIE, CTEMEHHbIE 1 NOKa3aTtenbHble
PYHKUMOHANbHbIE 3aBUCUMOCTMU.
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Bonpochbl ansa nayyeHus:

- MNocTaHoBKa 3agayu.

- CyTb MeTOA.

- [padbmnyeckas nnnocTpauuns
- Mpumep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU PEcypcamu, BKoYas:

MopsiLoK opraHn3aumu 1 ocylEeCTBEHMS 06pa30BaTENbHON AeSTENbHOCTM MO 06pasoBaTeNbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTa obpasosaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yupeXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepanbHblli yHuBEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KaszaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa
JunctaHumoHHbIN Kypce - https://www.intuit.ru/studies/courses/3484/726/info

YuebHruik - 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 cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOH[ OLIEHOYHbBIX CPEACTB M0 AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS cneayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLMIA MNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeEMbIM peaybTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B [punoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3y4eHne OCHOBHOWM U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcHUTeT". Mprn MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO OUCLMMNNHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

PykoBoacTBo K peweHuto 3agad - file:///C:/Windows/system32/config/systemprofile/Downloads/book_new_style.pdf
YcTtaHoBka nporpammel - http://maxima.sourceforge.net/ru/index.html
YyebHuk - https://shelly.kpfu.ru/e-ksu/docs/F39055617/Malakaev_M.S._ Sekaeva_L.R.__ Tjuleneva_O.N..pdf

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

nekunu B xone NeKLUMOHHbIX 3aHSATUI HEOBXOAMMO BECTU KOHCNEKTUPOBaHME y4ebHoro matepuana, obpawartb
BHUMaHWe Ha Kareropun, opMynnMpoBKu, packpbiBaroLWme coaepXaHne TeX Un NHbIX SBeHUA 1
MPOLLECCOB, HAYy4YHblE BbIBOAbI M NPaKTUYECKME pekoMeHaauun. XenaTenbHo ocTaBuTb B paboumx
KOHCMeKTax Moss, Ha KOTopbIX Aenatb MOMETKU N3 PEKOMEH0BAHHOM NMTEPATypbl, OONOMHAWNE
MaTtepuan NPOCnylWaHHON NeKUMK, a TakXe NnoavepkuBatowme ocobyto BaXHOCTb TEX NN NHbIX
TeopeTnHeCKmX NONOXEHUNA.

Heobxonumo 3apaBatb NpenogaBaTento YyTOUHAOWME BONPOCH! C LENbIO YACHEHNS TEOPETUYECKINX
MONOXEHWI, paspeLleHnst cnopHbix cutyauuii. LienecoobpasHo nopabatbiBaTb CBOW KOHCMEKT
nekuuu, nenas B HEM COOTBETCTBYIOLME 3anncu U3 nutepaTypbl, PEKOMEHL0BAHHOW npenogasarenem
1 NpenycMOTPEHHOMN y4ebHO NPOrpamMMoii.

npakTndyeckue | MoceweHune n paboTta cTyneHTa Ha NPaKTUYECKOM 3aHSATUM NMO3BONSET B MPOLECCEe PeLleHUs

3aHsTNA NpPakTUYeCcKMX 3aay U KONNEKTUBHOIO 0OCYXAEHNS Pe3ynbTaToB UX peLleHuns rnybxe yCBouTb
TEOPETUYECKIE MONTOXEHNS, CPOPMINPOBATL OTAE/NbHbIE NPAKTUYECKNE YMEHUS N HABbLIKU, HAy4NTbCS
npaBubHO 06OCHOBEIBATb METOLAMKY BbIMO/HEHWNS PACYETOB, YETKO 1 MOCNEN0BaTENbHO NPOBOAUTD
pacyeTbl, POPMyNMPOBaTb BbIBOLbI 1 NPennoxeHusi. PaboTa Ha NpakTUYecKoM 3aHSATUK naet
BO3MOXHOCTb CTYLEHTY BCECTOPOHHE U3Y4NTb AUCUMNINHY U MNOArOTOBUTLCS ONSi CAMOCTOATENBbHOM
paboThbl.

camocTos- | CamocTosiTenbHas paboTa cTyneHTa SBNSeTCs OCHOBHbIM CPEACTBOM OBNAAEHNS YHEOHBIM
TenbHas MaTtepranom Bo BPeMms, cBOBOAHOE 0T 06a3aTeNbHbIX y4ebHbIX 3aHsATWI. CamocTosTenbHas paboTta
pabota CTyLleHTa Hal yCBOEHUeM y4ebHOro Matepuana no y4ebHol OUCLUMNANHE MOXET BbINONHATLCS B

6rnbnunoTeke yHMBEpPCUTETA, y4ebHbIX KaBMHETaX, KOMMbIOTEPHbIX KNaccax, a Takxe B AOMalUHUX

ycnosusix. CogepxaHue caMocTosTeNbHOM paboTbl CTyAeHTa onpeaensieTcs y4ebHol nporpammoii

LMCUNMNVHBI, METOOUYECKMMIN MaTepranam, 3aJaHusaMmn 1 ykasaHusMu npenonasarensi.

CamocTosiTenbHas pabota BO BHe ayANTOPHOE BPEMS MOXET COCTOSATh U3:

- MOBTOPEHUE NEKLMOHHOMO MaTepunana;

- MOArOTOBKY K CEMUHAPaM (MPakTUHECKUM 3aHSATUSAM);

- U3yYeHns y4ebHOI 1 Hay4HOW NTepaTypbl;

- BblaeneHne Hanbonee CNOXHbIX 1 MPOBNEMHbBIX BOMNPOCOB MO U3Y4aeMOii TEMe, MONyYeHNe

pa3bACHEHUI 1 PEKOMEHALIMIA MO AaHHBIM BOMPOCaM C NpenofasaTtensmMm kageapbl Ha KX

eXeHeLeNbHbIX KOHCYNbTaLUsIX.

3a4ver 3aBepLI.IaIOLLI,I/IM 3TanoM U3y4yeHmsa gUCUnnInHbl ABNAETCA NPOMeXyTodyHad atTtectaumnd B suage
NMACbMEHHOIo (yCTHOFO) 3a4eTa. I'Ip|/| 3TOM CTYAEHT OO/1XKeH NokKa3aTb BCE T€ 3HaAHUA, YMEHUA U
HaBbIKN, KOTOPbIE OH an|06pen B npouecce TeKyLI.I,eI7I pa60TbI Nno N3y4eHU0 ANCUUNNNNHbIL.
JuncumnnmHa cuntaeTcs 0OCBOEHHOWN CTyOEeHTOM, eC/in OH B NMOJIHOM obbeme cgoopmupoBan
YCTaHOBJIEHHbIE KOMMNETEHUNN N CcrnocobeH BbINOMNHSATbL yYKa3aHHble B OaHHoW nporpamme OCHOBHble
B Obl I'Ipoq.)eCCI/IOHaJ'IbHOI7I NeATeNIbHOCTW.

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 38.03.02
"MeHenXMeHT" 1 Npodouno NOAroToBkK "YrnpasneHune 6nsHecom".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

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

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune nogrotosku: 38.03.02 - MeHenXMeHT
Mpogounb NoAroToBKM: YnpaeneHne 6usHecom
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

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

HanpasneHnue nogrotosku: 38.03.02 - MeHenXMeHT
Mpogounb NOAroToBKM: YnpaeneHue 6usHecom
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

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.




