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Mporpamma ancumnnuHbl "KomnbiotepHas reometpus”; 01.03.01 "Maremartumka".

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 ancumnnuHbl "KomnbiotepHas reometpus”; 01.03.01 "Maremartumka".

Mporpammy oucumnnuHbl paspaboTan(a)(n) ctapwuii npenoaaeatens, 6/c 3ybkosa C.K. (Kadenpa reometpun,
otoeneHvne maremartuku), Svetlana.Kuzmina@kpfu.ru ; 3asegytowmii kadpenpoi, o.H. (noueHT) MNonos A.A. (Kadbenpa
reomeTpuu, OTAENeHme Mmatematukm), apopov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MNnK-4 CnocobeH opneHTUPOBATLCS B COBPEMEHHbIX airOpUTMax KOMNbOTEPHOM

Matematukin; obnanatb CrocobHOCTAMU K 30PEKTUBHOMY MPUMEHEHUIO 1
peanusauum MaTeMaT4yecKn CNOXHbIX anrOpUTMOB B COBPEMEHHbBIX NPOrPaMMHBbIX
Komnnekcax

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHble MOHSATUSA 1 CBOWCTBA MaTeMaTM4Yecknx 06 beKToB, UCMONb3YEMbIX B 3TOI obnacTu,
POPMYNIMPOBKUYTBEPXKAEHNIA, METOLbI UX JOKa3aTENbCTBa, BO3MOXHbBIE CAEPbl UX MPUNOXEHWA.

JonxeH ymeTb:

pewartb 3aaa4n TeopeTnyeckoro n NpuknagHoro xapakrepa n3 pasinyHbiX pa3nenos, 1oKa3blBaTb
yTBEepPXOEeHUA,CTPONTb MOOENN 00BEKTOB U NMOHATUIA.

JonxeH Bnanetb:

mMareMaTu4yecknM annaparoM, MeTogamMun JokasartenbCTea YTBEPXOEHUN B 9TON obnacTu, HaBbIKaMu pelweHns
OCHOBHbIX 3a0au.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTL:!

CB06OAHO MPUMEHSITh MOJTyHEHHbIe HaBbLIKM NMPW MOLENMPOBAHMN 1N pacyeTe reoMeTpMYeckrx 3aay Ha KOMMbloTepe.
YMeTb NCMonb30BaTh CUCTEMbI KOMMbIOTEPHOM anrebpbl. YMeTb (OopMyMpoBaTh MaTeMaTMHeckyto 3aaady YeTko ais
peanusaunn Ha KOMMbloTepe.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas gucuunnuHa (Moaynb) BkoveHa B pasgen "61.8.10B.03.04 OucumnaumHel (Mogynm)" OCHOBHOW
npocpeccroHanbHo obpasosatensHoi nporpamMmbl 01.03.01 "MaTtemartuka (MatemaTvka B UMGOPOBOA 9KOHOMMKE)" U
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBavBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. O6bem gucumnanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTtakTHas paboTa - 37 yaca(os), B TOM 4ynucne nekuun - 18 yaca(os), npakTuyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4€eT B 4 CeMeCTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oncumnianHbl / UX TPYyAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

1 Tema 1. BBenoenue B ncnonb3osaHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 s 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "KomnbiotepHas reometpus”; 01.03.01 "Maremartumka".

CUCTEM KOMMbIOTEPHO anrebpebl

CrpaHnua 4 n3 11.




Mporpamma ancumnnuHbl "KomnbiotepHas reometpus”; 01.03.01 "Maremartumka".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
2.|Tema 2. OcHoBbl Maxima 4 2 2 0 5
Tema 3. MaccuBbl, BEKTOPHI,
3.|mMatpuubl 1 onepauun ¢ HUMK B 4 2 2 0 5
Maxima
4.[Tema 4. 'pacpuka B Maxima 4 3 2 0 5
Tema 5. OCHOBbI NPOrpamMMnpoBaHns
5|s Maxima 4 3 2 0 5
Tema 6. dndbhepeHumnanbHas
6. reometpusa B Maxima 4 3 4 0 6
Tema 7. MogenupoBaHvne gopakTanos
7. 8 Maxima 4 3 4 0 4
Ntoro 18 18 0 35

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBepeHue B UCNoNb30BaHME CUCTEM KOMIbIOTEPHOM anrebpbl

B nekummn paccmaTpmBaloTCs CUCTEMbI KOMNbloTepHOM anrebpbl (CKA), nctopusi ux BO3HMKHOBEHUS, 0630p CBOCTB
OTOENbHbIX CUCTEM KOMMbIOTEPHOW anrebpbl M CpaBHEHUE CUCTEM KOMMbOTEPHON anrebpbl. Takxe paccMaTpuBaroTcs
OTNIMYUTENBHBIE 0COOEHHOCTN YACTEHHBIX 1 CUMBOMbHBIX BLIYUCNEHUIA HA KOMMbIOTEPE. JIeKLMs HOCUT BBOLHbIIA
xapakrep.

Tema 2. OcHoBbl Maxima

B nekuumn obcyxpatoTcs [OCTOMHCTBA CUCTEMbI KOMMbIOTEPHOM anrebpbl Maxima, npouecc ycTaHOBKM CUCTEMBI
KoMnbloTepHo anrebpbl Maxima, uHtepdpeiic, cnpaeka. Takxe paccmaTtpuBatoTcs 6a3oBble AENCTBUS CUCTEMBI
KomnbtoTepHol anrebpbl Maxima: pabota ¢ uncnamu, hopmynamm, KOHCTaHTaMu, NEPEMEHHbBIMU, OYHKUMAMN. Jlekuus
HOCUT BBOOHbIN XapakTep.

Tema 3. MaccuBbl, BEKTOPbI, MaTpuLbl 1 onepauum ¢ HUMM B Maxima

B nekuun paccMaTtprBaoTCs 9NeMEHThI NMMHENHON anrebpbl: AENCTBUSI C BEKTOpaMu, OEACTBUS C MaTpULaMu, pelleHne
CUCTEM JIMHEHBIX YPaBHEHWI C NOMOLWLBIO MeToaa ["aycca, pelweHne CUCTEM NINHENHBIX YPaBHEHMW MATPUYHBbIM
meTonoMm. [leMoHCTpupyeTcs 3arpy3ka naketa doyHkumMmn komaHaow \verb"load”. PewaeTtcs npoctas 3agaya o 3ameHe
6asuca.

Tewma 4. 'pachuka B Maxima

B nekummn nsyvaetcs NOCTPOEHNE Pa3NINYHBIX FPatNYECKUX OBYMEPHbLIX 00BEKTOB, TPEXMEPHBIX 0O BEKTOB: TOUKN,
0TPE3KW, NoOMaHble, KPUBbIE, MOBEPXHOCTU. TakXe paccMaTpyBaloTCs pasnmyHblie ONUUKM X 0TOBPaXEHUs, COBMELLEHNE
rpacprkos. M3yyaotca nameHeHns oopm KpUBbLIX 1 MOBEPXHOCTEN, a TakXe noseaeHne yHKUNA Npyu M3MeHeHne
napameTpa nx XxapakTepucTuk.

Tema 5. OcHoBbI NporpamMmmupoBaHus B Maxima

B natom pasgene oucLUMnAnHbLI OXBaTblBAOTCS OCHOBbI MPOrpaMMMpoBaHmnsl, KOTOPbIE NO3BONSIOT OCYLWECTBUTb 3a4aHne
QoyHKUMIA U 3a8aHUE NTOKANTbHBIX NEPEMEHHbIX, 3aflaHMe OMepaTopoB UMKa, 3aaHne HeobX0AMMbIX YCNOBMIA, 3KCMNOPT U
WUMMNOPT AaHHbIX, B3aMMOAENCTBME C CUCTEMON MOArOTOBKM AOKYMEHTOB LaTeX, 4To no3BonseT npuMeHnTb
TEOpeTUYECKNE AAaHHbIE HA NPAKTUYECKMX 3aHATUSX.

Tema 6. OudhdepeHumnanoHasa reometpusa B Maxima

B aT0 nekuun KpvBble 1 NOBEPXHOCTY U3yyatoTcs 6onee aetanbHo. Mbl CTPOMM KacaTtenbHble NPsSIMbIE U NIOCKOCTY,
Haxo4uM conpoBoxaatolme penepsbl. MNoacuntoiBaem 6a3oBble AMEPEHLMANBHBIE XapPaKTEPUCTUNKK, Takmne Kak
KPVBU3HA U KPYYEHUE KPUBOM, HOpPManbHas, NonHas v CPEHSIS KPMBU3HbI MOBEPXHOCTU, €€ NEPBYIO 1 BTOPYIO
KBaLpaTnyHyto coopmy, nHavkatpucy LioneHa.

Tema 7. MopenupoBaHue copakranos B Maxima

B cenbMoOM paspene gucCUUnANHbI 3y4atoTCs OCHOBHbIE METOAbI U anrOpUTMbl MOCTPOEHMS (PpakTanbHbIX MHOXECTB.
YCTPOWMCTBO TakUX MHOXECTB HECBOWCTBEHHO AJ151 NPVBbIYHBIX HAM 06 bEKTOB AndodoepeHLmanbHOn reoMeTpun.
®pakTanbl NOPOXAAIOTCH UTEPaLMOHHbIMY NpoLeccamMm C NPOCTbIMK NPaBunamMn. Takxe Ha NPakTUYeCKmX 3aHATUAX
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Mporpamma ancumnnuHbl "KomnbiotepHas reometpus”; 01.03.01 "Maremartumka".

KaXXOooMy U3 CTyaeHToB 6y,ueT JaHO CaMOTOATENbHOE 3aaHMe Ha MOCTPOEeHWEe ppakTanbHbIX MHOXECTB.

5. MNepeyeHb yue6HO-MeTOQMYECKOr0O 0becnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLENbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAT 3a1aHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLmm 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieyuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoint @enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoi depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLIEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Graphics in Mathematica - http://reference.wolfram.com/language/ref/Graphics.html

KomnbtoTepHasi reoMeTpusi U reoMeTpruyeckoe MoLeNnnpoBaHue (3agayn) -
https://kpfu.ru//staff_files/F990705481/Comp_geom_low_size.pdf

KomnbtloTepHas reomeTpus, KOHCNekT - https://kpfu.ru//staff_files/F1041614854/comp_geom.pdf

6. DOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpPaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPEACTB COAEPXNTCS Cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynibTatamM 0By4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 NpoLleaypbl OLEHNBAHNS ANS KaXA0ro OLEHOYHOro CPeAcTBa;
- KpUTEPUM OLIEHNBAHNS NS KX 00 OLEHOYHOro CPEeaCTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPMPYeMbIM pe3dynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucuMnnmnHbI (MOoyNs) npeanonaraeT n3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMKN NevYaTHbIX M3aaHun BbNNOTEeYHbI
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydvatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyatowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4eBHOM nuTepaTypbl, HEOBXOAUMO NI OCBOEHWUS AMCUMNNHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimu aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

am PAEKTPOHHBH
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

Ken Joy. Jlekunm no reoMeTpnyeckomy MOAENNPOBaHMIO -
http://graphics.cs.ucdavis.edu/~joy/GeometricModelingLectures/

cuctema Maxima - maxima.sourceforge.net
TpowwH M. N. Jlekunn no reometpryeckomy mogenmposaHmio - http://shelly.kpfu.ru/e-ksu/docs/F1768833276/main.pdf

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumum

nekumnm B xone NeKLMOHHbIX 3aHSATWI BECTU KOHCTNEKTUPOBaHWeE y4ebHoro matepuana. Obpalats BHUMaHMe
Ha kareropuu, opMynnMpoBKK, pacKkpbiBatolwme cogepxxaHne Tex Unm NHbIX sBfeHnii 1 NpoLeccos,
Hay4Hble BblIBOAbI W MPaKTU4eckne pekoMeHaauunm, NonoXnTenbHbIA OnblT B OPaTOPCKOM NUCKYCCTBE.
XenatenbHo 0cTaBnTb B paboumnx KOHCMEKTaxX Nosisl, Ha KOTOPbIX AeNaTb NMOMETKN 13
pekoMeHOoBaHHOW NnTeparypbl, OMONHAKOWME MaTepman npocnywaHHon nekumu, a Takxe
nogyepkmBaoLLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX NMONOXEHN. 3a4aBaTb
npenogasaTento yTO4HAOLME BOMPOCHI C LieNbio YSICHEHNS TeOPEeTUYECKUX MONOXEHWIA, paspeLleHns
CMOPHbIX CUTYaLIMIA.

npakTnyeckme | B xoie NoAroToBKM K MpakTUYeCKMM U3y4nTb OCHOBHYIO NUTEpaTypy, 03HAKOMUTLCS C

3aHsTUA LOMOIHUTENbHO NTepaTypPOo, HOBbIMI NYBIMKALMAMA B NEPUOLNYECKUX U3OAHUSX: XypHanax,
rasetax u 1.4. [pun aTOM y4ecTb pekoMeHaauuy npenogasatens n TpebosaHus y4ebHOM Nporpammei.
Jopab6atbiBaTb CBOV KOHCMEKT NeKUMW, AeNnas B HEM COOTBETCTBYIOWME 3anncu U3 nuTepaTypsl,
peKoMeHA0BaHHOM NpenoaasaTenem 1 NpeaycMoTpeHHoN y4ebHon nporpaMMoii. MoaroToBnTb
Te3uchl 4Jisl BbICTYMNEHWIA No BceM y4ebHbIM BONpocaM, BEIHOCUMbIM Ha ceMuHap. FoToBsch K
Loknagy unu pedpepaTmBHOMY cooblieHuto, obpaluaTbcs 3a MeToANYECKOl NOMOLLbIO K
npenogaeartento. CocTaBuUTb MaH-KOHCMNEKT CBOEro BbICTyNneHus. MpoaymaTb npuMepsl ¢ Lenbio
obecrnevyeHnst TECHOW CBS3UN M3y4yaeMol TEOPUU C peanbHOl Xn3Hbto. CBoeBpeMeHHoe 1
Ka4yeCTBEHHOE BbINONIHEHVE CaMOCTOSITeNIbHOM paboThl 6asnpyeTcs Ha cobNoaeHUN HACTOSIWNX
peKkoMeHaaLUuii 1 U3y4eHnn pekoMeHA0BaHHoM nutepatypbl. CTyOeHT MOXeT LOMONHUTL CMMCOK
NCMONb30BaHHON NUTepaTypbl COBPEMEHHbIMU UCTOYHUKAMM, HE NPeACTaBNEHHbIMU B CNIMCKe
pPeKOMEHA0BaHHOM NMTepatypbl, U B fanbHeiwWweM UCNoNb30BaTb COOCTBEHHbIE NOArOTOBIEHHbIE
yyebHble Matepuanbl NPy HanMcaHnm KypCoBbIX U OMMNIOMHbIX padoT.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | CamocTosTenbHas pabota CTyLEHTOB SIBNSIETCS OAHOM U3 BaXKHEMWMX
TenbHas cocTasnstowmx obpasosaTtenbHOro npouecca. HesaBmcrMo oT Nony4YeHHO
pabota npodpeccun n xapakrepa paboTbl N06OIN HA4YNMHAIOWWIA CNeunanncT LONXeH
obnapatb hyHOaMeHTaNnbHbIMK 3HAHUSIMU, NPOGECCUOHANBbHBIMUA YMEHUSIMU U
HaBblkaMW OesATeNbHOCTU CBOEro npodouns, OrnbITOM TBOPYECKOM 1
nccnenoBaTenbCKoli AesTeNbHOCTU MO PELEHNIO HOBbIX NPO6eM, onbiToM
counanbHO-OLEHOYHOM OeATeNbHOCTU.
Bce a1 cocTasnsowme obpazoBaHns hOPMUPYIOTCS MIMEHHO B NpoLiecce
camocTosiTe/lbHOM paboTbl CTYAEHTOB, Tak Kak npennonaraeT MakCuManbHyo
WHOMBMOYaANN3aUnio OeATeNbHOCTU KaxX40ro CTyaeHTa n Moxet
paccMaTpmBaTbCa OLAHOBPEMEHHO U Kak CPeaCTBO COBEPLEHCTBOBAHNS
TBOPYECKOM NHOMBUOYANIbHOCTU.
OCHOBHbIM MPUHUMXMNOM OpraHn3aunm camocTosTeNbHOW paboThl
CTYLEHTOB SABNSIETCA KOMMMEKCHbI NOOX0M4, HanpasBneHHbIn Ha OOpPMUPOBaHME
HaBblKOB PENPOOyKTUBHON U TBOPYECKOW OEATENbHOCTY CTyAEeHTa B ayAnTopuu,
Nnpv BHeayaUTOPHbIX KOHTaKTax ¢ npenogasarefieM Ha KOHCYNbTaHUNSX U
JomalwHern noarotoeke.
Cpean 0CHOBHbIX BUI0B CAMOCTOATENbHOM paboThl CTYyAEHTOB
TPaoVLUMOHHO BbIASNAIOT: NOArOTOBKA K NIEKUUAM, CEMUHAPCKUM 1
NPaKTUYECKUM 3aHATUAM, 3a4eTaM 1 3K3aMeHaM, rnpeseHTauusam n goknanam;
HanucaHve pedepaTos, BbiNonHeHe nabopaTopHbIX U KOHTPONbHbLIX paborT,
HanucaHwe 3cce; peleHne KencoB 1 CUTYauMOHHbIX 3a4ay; NpoBeaeHne
[IenoBbIX Urp; yyacTue B Hay4Hoi paboTe.

CamocTtosiTenbHas paboTa cTygeHTa COCTOUT B U3Y4YEHUN TEOPETUYECKOro MaTepuana u peweHnm
TEOPETUYECKUX M MPaKTUYECKMX 3a8a4y U ynpaxHeHuin 6e3 yqactvs npenoaaeatens. B Tom yucne,
camocTosiTenbHas paboTa Bkto4aeT B cebsi NoAroToBKY KO BCEM BUAAM 3aHATUIA 1 BceM dhopMam
TEKYLEro 1 MTOroBOro KOHTPONSI, NPEeLYCMOTPEHHbIX NPOrpamMMol AMCUMNAUHBL. [py BbINOAHEHUN
camocTosiTeNbHoOM paboTbl cnefdyeT Nnofnb30BaTbCs KOHCMEKTOM NIEKUUIA, a TakXe PEKOMEH0BaHHbIMU
y4ebHbIMU 1 y4eBHO-MEeTOANYECKMMI MOCOBMSMU.

3ayet Mpu NoAroToBKe K 3a4eTy cnenyeTt onupatbest Ha y4ebHbl MaTepuan, N3N0oXeHHbIN Ha nekumsx, a
TakXe B PEKOMEHA0BaHHbIX y4ebHMKax 1 y4ebHbix nocobusix. MNpy oTBeTe Ha 3a4aBaemble BOMPOCH
HeobX0OMMO 3HATb U YMETb MOSICHATL Ha NMpMMepax onpeaeneHns NCnomb3yeMblX B 0TBETE TEPMUHOB
1 NOHSITUI, a TakXe OOPMYIMPOBKM COOTBETCTBYIOLLMX TEOPETUYECKUX PE3YNbTATOB.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMe AUCLMMNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

AEKTPOHHBH
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.01
"Matemartumka" n npodounio NoaroToekn "MaremaTtunka B LMPPOBON SKOHOMUKE".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.03.04 KomnbroTepHas reoMetpums

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Hukynwuh, E. A. KomnbioTepHas rpadouka. ®pakrtansl : yuebHoe nocobue / E. A. HukynuH. - CankT-Metepbypr : JaHb,
2018. - 100 c. - ISBN 978-5-8114-3067-3. - TeKCT : 9NeKTPOHHbI // JlaHb : anekTpoHHO-6ubnnoTtevHas cuctema. - URL:
https://e.lanbook.com/book/107949 (nata obpaueHus: 13.03.2020). - Pexum pocTyna: nns aBTopus. nonb3oBaTeneil.

2. HukynuH, E. A. KoMnbloTepHas reoMeTpus 1 anroputMbl MawWmHHOM rpadpmkn: nocobuwe / HukynuH E.A. -
CaHkT-lMeTepbypr: BXB-MeTepbypr, 2015. - 554 c. ISBN 978-5-9775-1925-0. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/94022 (nata obpauweHnusi: 13.03.2020). - Pexxum goctyna: no nognucke.

3.bepnotos, H. I'. Teopusi Npn3HakoB pacno3HaBaHMs 06pa3oB HA OCHOBE CTOXACTUYECKON reoMeTpun 1
doyHKUMOHanbHoro aHanunsa / H. I'. ®depotos. - Mockea : PU3MATJINT, 2010. - 304 c. - ISBN 978-5-9221-0996-3. -
TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/261943 (nata obpaterus: 13.03.2020). - Pexum
[ocTyna: no NOAMNMCKe.

JononHuTtenbHas nuteparypa:

1.KupcaHos, M. H. Anrebpa v reometpusi. COOpHUK 3aaa4y 1 pelieHunii ¢ npumeHeHnem cuctemsl Maple : ydebHoe
nocobue / M.H. KupcaHog, O.C. KysHeuoBa. - Mocksa : UHDPA-M, 2016. - 272 c. - (Bbicwee obpasoBaHue:
bakanaepwuar). - www.dx.doi.org/ 10.12737/20873. - ISBN 978-5-16-105232-7. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/648409 (nata obpaweHus: 13.03.2020). - Pexum pocTtyna: no noanucke.

2. TpowwuH M. N. MogenuposaHune cpaktanos B cpefe Maxima. Hactb |. dpakTanbl Ha NNOCKOCTU U B NMPOCTPaHCTBE:
yyebHo-MeToaun4eckoe nocobue / M. N. TpownH. - KasaHb : KazaHckuin cheneparnbHblii yHusepeuteT, 2012. - 67 ¢. -
TekcT : anekTpoHHbIi. - URL: http://kpfu.ru/docs/F1416066913/main._1_.pdf (nata obpaweHus: 13.03.2020). - Pexum
JoCTyna: OTKPbITbIA.

3. TpowwuH M. N. MogenuposaHue dpakTtanos B cpene Maxima. Hactb Il. XaoTnyeckas anHammka n ppaktansi:
yuyebHo-meToauyeckoe nocobue / M. L. TpownH. - KazaHb : KasaHckuii goenepanbHblil yHuBepcutet, 2012. - 48 ¢. -
TekcT : anekTpoHHbI. - URL: http://kpfu.ru/docs/F1526739216/main.pdf (nata obpaweHusi: 13.03.2020). - Pexum
JOCTyna: OTKPbITbIA.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.03.04 KomnbroTepHas reoMetpums

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

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows
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