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Mporpamma gucumnnuHbl "KoMnbioTepHas reoMeTpus n reometpmyeckoe mogenuposanue”; 02.03.01 "MaTtematumka n KOMNbIOTEPHbIE
Haykn".

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 gucumnnuHbl "KoMnbioTepHas reoMeTpus n reometpmyeckoe mogenuposanue”; 02.03.01 "MaTtematumka n KOMNbIOTEPHbIE
Haykn".

Mporpammy oucumnnuHbl paspaboTan(a)(n) ctapwuii npenoaaeatens, 6/c 3ybkosa C.K. (Kadenpa reometpun,
oTneneHvne maremartumku), Svetlana.Kuzmina@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CnocobeH neMoHCTprpoBaTh 6a30Bble 3HAHUS MATEMATUYECKNX U €CTECTBEHHbIX

HayK, OCHOB MPOrpamMMmMpoOBaHNs U MHPOPMALMOHHBIX TEXHONOMUIA

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:
COBPEMEHHbIE anropuUTMbl KOMMbIOTEPHOM MateMaTuKu.

JonxeH ymeTb:

MCMonb30BaTh CUCTEMbI KOMMBIOTEPHOM anrebpbl, (POPMyIMPOBATE MATEMATUYECKYIO 3a4ady YETKO Afs peanusauum
Ha KOMMbIOTEPE.

JonxeH Bnanetb:

HaBbIKaMy AJ1s MPUMEHEHWS MOJyYEeHHbIX 3HAHUIA NPU MOAENMPOBAHNM 1 pacHeTe reoMeTprYeckrx 3ataq Ha
KoMMbtoTepe.

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FOTOBHOCTb:

CeoboaHo NPUMEHATb NONy4YeHHble HaBbIKN NMPK MOOEeNNpPoOBaHNN N pacyeTe reoMeTpmnyeCckmnx 3anad Ha KoMmnbrotTepe.
YMeTb ncrnonb3oBartb CUCTEMBI KOMﬂb}OTepHOVI anre6pb|. YMeTb popMynmpoBatb MateMaTn4eckyto 3agadvy 4eTko ang
peann3aunm Ha KoMmnbtoTepe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.10B.09.03 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasosatencHoi nporpamMmbl 02.03.01 "MaTtemaTtuka u KoMrbloTepHble Hayky (Hayka o gaHHbIX)" 1
OTHOCUWTCS K AUCLMINANHAM MO BbIOOPY.

OcBauBaetcs Ha 3 kypce B 5 ceMecTpe.

3. O6bem AUNCUMNMTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was Tpy[noeMKOCTb ANCLIMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 37 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(os), npakTnyeckne 3aHsTus - 18 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 35 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 5 cemMecTpe.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopatopHble
flekumu 3aHATUSA paboTbl
1 Tema 1. BBegeHue B ncnonb3osaHue 5 5 5 0 5
‘lcnctem komnbloTepHoOL anrebpbl
2.|Tema 2. OcHoBbl Maxima 5 2 2 0 5
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 3. MaccuBbl, BEKTOpbI,
3.|MaTpuLbl 1 ornepaumm C HUMK B 5 3 2 0 5
Maxima
4.[Tema 4. 'pacpmka B Maxima 5 2 2 0 6
Tema 5. OcHOBbI MPOrpamMMmMpoBaHmns
5. B Maxima 5 3 2 0 6
Tewma 6. dndgpepeHunanbHas
6. reomeTpusa B Maxima 5 3 4 0 6
Tema 7. MogenupoBsaHve gopakTanos
7-|s Maxima 5 3 4 0 2
Toro 18 18 0 35

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBepeHue B UCNoNb30BaHME CUCTEM KOMIbIOTEPHOM anre6pbl

B nekummn paccmaTpmBalTCs CUCTEMbI KOMMNblOTEPHOM anrebpbl (CKA), nctopusi ux BO3HMKHOBEHUS, 0630p CBOCTB
OTOENbHbIX CUCTEM KOMMbIOTEPHOW anrebpbl M CpaBHEHUE CUCTEM KOMMbOTEPHON anrebpbl. Takxe paccMaTpuBaroTcs
OTNIMYUTENBHBIE OCOOEHHOCTN YACTEHHBIX 1 CUMBOMbHBIX BLIYMCNEHUIA HA KOMMblOTEpE. JIeKUMs HOCUT BBOLHbIIA
xapakrep.

Tema 2. OcHoBbl Maxima

B nekuumn obcyxpatoTcs [OCTOMHCTBA CUCTEMbI KOMMbIOTEPHOM anrebpbl Maxima, npouecc ycTaHOBKM CUCTEMBI
KoMMbloTepHo anrebpbl Maxima, uHtepdpeiic, cnpaeka. Takxe paccmaTtpurBatoTcs 6a3oBble A4ENCTBUS CUCTEMBI
KomnbtoTepHol anrebpbl Maxima: pabota ¢ uncnamu, hopmynamm, KOHCTaHTaMu, NEPEMEHHbBIMU, OYHKUMAMN. Jlekuus
HOCWT BBOAOHbI XapakTep.

Tema 3. MaccuBbl, BeKTOpbI, MaTpuLbl U onepauun ¢ HUMU B Maxima

B nekummn paccmaTpmBaloTCs 3NeMeHTbl NTMHENHOM anrebpbl: 4eCTBUS C BEKTOpaMu, AEACTBUS C MaTpuLaMy, pelieHne
CVCTEM NIMHENHbIX YpaBHEHWIA C NOMOLWbBIO MeToaa ["aycca, pelweHne CUCTEM NNHEWHbIX YPaBHEHN MATPUYHBbIM
meTodoM. [leMoHCTpupyeTcs 3arpyaka naketa pyHkumnm komaHoon \verb"load". PewaeTca npoctas 3agaya o0 3ameHe
6asmca.

Tewma 4. Npachuka B Maxima

B nekuumn nayyaetcs NocTpoeHUe pasnmnyHbIX rpacpmyeckux AByMEpPHbIX OO BEKTOB, TPEXMEPHbBIX 0O BEKTOB: TOUKM,
OTPEe3ku, NoMaHble, KpuBble, MOBEPXHOCTM. TakXe paccMaTpuBatoTCsl pasnnyHbie onuum nx oTobpaxkeHuns, COBMELLEHNE
rpacpmkoB. M3yyatotcs nameHeHns oopm KpUBbLIX 1 MOBEPXHOCTEN, a TakXe noBeaeHne OyHKUNA Npyu M3MEHeHne
napameTpa ux xapakTepucTuK.

Tema 5. OcHoBbI NporpamMmmupoBaHus B Maxima

B natom pasgene oucUMnanHbl OXBaTblBAOTCS OCHOBbI MPOrpaMMMpoBaHmns, KOTOPbIE NO3BONSIOT OCYLWECTBUTb 3a4aHne
QoYHKUMIA U 3a8aHUE NTOKANbHBIX NEPEMEHHbIX, 3aflaHMe OMepaTopoB UMKa, 3aaHne HeobX0ANMbIX YCNOBMIA, 3KCMOPT U
WUMMNOPT AaHHbIX, B3aMMOAENCTBME C CUCTEMOI MOArOTOBKM AOKYMEeHTOB LaTeX, 4To No3BonseT NpuMeHnTb
TeopeTnyeckue AaHHble Ha NPakTUYeCKUX 3aHATUSIX.

Tema 6. OucpcpepeHumanbHas reometpusi B Maxima

B aT0lh nekumm KpuBble 1 NOBEPXHOCTU M3ydaroTcs bonee AeTanbHO. Mbl CTPOUM KacaTenbHble NpsiMble U MIOCKOCTH,
Haxo4uM conpoBoxaatolme penepsbl. MNoncuntoiBaem 6a3oBble AMeEPeHLMANbHbIE XapaKTEPUCTUKK, Takmne Kak
KPUBM3HA N KPyYeHWEe KPUBOI, HopManbHasl, NonHas U CpefHas KPUBU3HbI MOBEPXHOCTU, e MEPBYIO U BTOPYIO
KBagpaTtuyHyto dpopmy, nsamnkatpucy [ionena.

Tema 7. MopenupoBaHue copakranos B Maxima

B cenbMoM paspene auCUUNANHBLI 3y4atoTCs OCHOBHbIE METOAbI U anrOpUTMbl MOCTPOEHMS (PpakTanbHbIX MHOXECTB.
YCTPOWMCTBO TakUX MHOXECTB HECBOWCTBEHHO AJ151 NPVBbIYHBIX HAM 06 bEKTOB AndodoepeHLmanbHOn reoMeTpun.
®pakTanbl NOPOXJAIOTCH UTEPaLMOHHbIMY NpoLeccamMm C NPOCTbIMU NPaBmMnamMn. Takxe Ha NPakTUYeCcKmxX 3aHATUAX
KaxaoMy 13 cTyaeHToB ByaeT AaHo caMoTosTeNbHOe 3aaaHne Ha NocTpoeHne ppakTanbHbIX MHOXECTB.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

List of computer algebra systems = Cnncok cuctem KomnbloTepHoi anrebpsbi -
en.wikipedia.org/wiki/List_of_computer_algebra_systems

Systems and Packages per Purpose = Cuctembl 1 nakeTbl, OTCOPTUPOBAHHBIE MO HA3HAYEHNIO -
www.computeralgebra.nl/systemsoverview

Cuctema komnbtoTepHol anrebpsl - ru.wikipedia.org/?oldid=75079823

CraxuH H. A. OcHOBbI paboThbl C CUCTEMOIN aHANMTUYECKMX (CUMBOMbBHBIX) BblYMCneHnin Maxima -
www.uneex.ru/static/MethodBooks_Maxima/Maxima.pdf

TpowwH M. . KomnbloTepHas reomMeTpus 1 reoMeTpnyeckoe MoaenmpoBaHue (3anauv) -
kpfu.ru//staff_files/F990705481/Comp_geom_low_size.pdf

TpowwH IN. V. MogenupoBaHue gopaktanos B cpeae Maxima. Yactb Il. XaoTnyeckas anHamuka u gopakrans -
kpfu.ru/docs/F1526739216/main.pdf

Wanykos H. H. OnudbdepeHumanbHas reoMeTpus 1 OCHOBbI TEH30PHOr0 aHanmaa -
http://old.kpfu.ru/f5/index.php?id=7&num=2

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOoH OLIEHOYHbIX CPeaCTB Mo AUCUMUNIUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKOB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNaHUPYEMBIM Pe3dynbTataM 06y4eHus No LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUMMNIVHE (MOZYNIO);

- onu1caHve nopsiaka NpUMeHeHWst U NpoLeaypbl OLEeHBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cogepxaHune OUueHO4YHbIX CpencTB, BKIO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHnun 1 kK nporpamme AUCLMNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHWe ancLMnAnHBI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOM 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT bbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApWaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.
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SﬂeKTpOHHbIe n3naHna OoCTynHbl OUNCTAHUMOHHO N3 noboii ToUKK npwu eeeneHnn 06yHaIOUJ,I/IMCFI CBOEro nornHa n napons

OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Ken Joy. Jlekuun no reoMeTpnyecKkoMy MOAENMPOBaHIO -
http://graphics.cs.ucdavis.edu/~joy/GeometricModelingLectures/

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

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

Bup pabor

MeToaouyeckue peKkoMeHaauun

nekunn

I'Ipm noAroToBke K IEKUMOHHbIM 3aHATUAM cnenyeTt NoBTOPUTb TeopeTMHeCKMVI marepuan,
N3/T0XEHHbI Ha npe,ublﬂ,ymeﬁ nekunmn, B TOM Hucne, nonbiTatbCA PeEWNTb NpennoxXeHHble paHee
NEeKTOPOM TeopeTnveckne 3anadm n ynpaxHeHums, 4to CI'IOCO6CTByeT ny4dwemy yceBoeHuo y'-|e6Horo
mMatepuana, a Takxe noHnMMaHuo cBsA3en mMexnay pas3/indHbiMK pa3nenamm |/|3yL|aeM0|7| AnCcunnnmHbl.

npakTudeckme
3aHATUS

Mpy NOAroTOBKE K KaXA40My NPaKTUYECKOMY 3aHATUIO cnefyeT 06paTuTbCs K Kypey Nekumii no
LaHHOMY BOMPOCY 1 y4ebHbIM NOCO6UAM, YTOObI YTOUHWUTL TEPMUHONOIMIO, HAWTY aHanorum
aHanuaupyembiM npuemam. MNpy peweHnn TMNOBLIX 3a8a4 HEOBXOAMMO CTPEMUTBLCS HE TONMBKO K
y3HaBaHWIO 1 3aNMOMUHAHUIO anropuTMa X PELEHNs, HO 1 K MOHMMaHMWIO Lenu ero ynotpebneHns B
LAHHOM KOHTEKCTE, a TakXe BO3MOXHOCTEN ero afantaumm K pelleHunio cxoaHbIx 3aaay, nnbo 3apay,
peLleHe KOTOPbIX NpennonaraeT HaxoxXaeHve crnocoba KOMBMHNPOBAHUS/CUHTE3A YXKE OCBOEHHbIX
paHee anropuMTMOB peleHus Bonee NPocTbIxX 3aavq.

camocTos-
TenbHas
paboTta

CamocTtosiTenbHas paboTa cTygeHTa COCTOUT B U3YyYEHUN TEOPETUYECKOro MaTepuana u peweHnm
TEOPETUYECKUX M MPaKTUYECKMX 3a8a4 W ynpaxHeHuin 6e3 yqactvs npenoaaeatens. B Tom yucne,
camocTosiTenbHas pabota Bkto4aeT B cebsi NoAroToBKY KO BCEM BUAAM 3aHATUIA 1 BceM dhopMam
TEKYLEro 1 MTOroBOro KOHTPONS!, NPELYCMOTPEHHbIX NPOrpPamMMol AMCUMNAUHBL. [py BINONHEHUN
camocTosiTeNbHOM paboTbl cnefdyeT Nnofnb30BaTbCs KOHCMEKTOM NEKUUIA, a TakXe PEKOMEHO0BaHHbIMU
y4ebHbIMU 1 y4eBHO-MEeTOANYECKUMI MOCOBMSMU.

3a4et

Mpv NOAroTOBKE K 3a4eTy credyeTt onMpaTbCs Ha y4ebHbli MaTepuan, N3NoXeEHHbIR Ha Nexumsx, a
TakXe B PEKOMEHO0BaHHbIX y4ebHrkax 1 y4ebHbix nocobusix. Mpu oTBETE HA 3a4aBaeMble BOMPOChHI
HEeobX0MMO 3HaTb U YMETb MOSICHATL HA NPMMEpPAaXxX ONPeLeNeHNs NCMONb3yEMbIX B OTBETE TEPMUHOB
W NMOHATUIA, @ TaKXXe POPMYNMPOBKM COOTBETCTBYIOWMNX TEOPETNHECKMX PEYbTATOB.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNMHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUsl 06pa3oBaTeNnbHOro
npowecca no gucuunianHe (Moayo)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

CtpaHnua 6 13 9.
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Mporpamma gucumnnuHbl "KoMnbioTepHas reoMeTpus n reometpmyeckoe mogenuposanue”; 02.03.01 "MaTtematumka n KOMNbIOTEPHbIE
Haykn".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnevyarky pas3garoyHbix MaTepuanos.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,v|x09| UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pa303aHM;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (pOpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MaTtemarturka 1n KOMNbloTEepPHbIE HayKN" 1 Npocmo NOAroToBku "Hayka 0 faHHbIX".
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Mporpamma gucumnnuHbl "KoMnbioTepHas reoMeTpus n reometpmyeckoe mogenuposanue”; 02.03.01 "MaTtematumka n KOMNbIOTEPHbIE
Haykn".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B./1B.09.03 KoMmnbroTepHas reoMeTpus N reoMeTpu4eckoe
moaennpoBaHue

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX
KBanudomkauus BeinyckHuka: bakanasp
dopma 0by4eHus: o4Hoe
SA3bik 0by4eHuns: pycckuia
oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2020
OcHoBHas nuTeparypa:

1. TpowwH M. . MogenvpoBaHue gopaktanos B cpege Maxima. Hactb |. @pakTanbl Ha N10CKOCTU 1 B npocTpaHcTee / I1.
W. TpowwH. - KazaHb: KDY, 2014. - 92 c.

2. TpowwuH M. N. KoMnbloTepHas reoMeTpms 1 reoOMeTpmnyeckoe MoaenMpoBaHmne (3agaymn) [9nekTpoHHsblid pecypc] / M. .
TpowwH. - KazaHb: KDY, 2015. - 55 c. - Pexxum poctyna: kpfu.ru/staff_files/F990705481/Comp_geom_low_size.pdf

3. byimos B. A. 'eomeTprnyeckoe MoOENNPOBAHME U KOMMbIOTEPHAs rpadomka [OnekTpoHHbin pecypc] B. A. Byiimos. -
M.: TYCYP, 2011. - 104 c. - 3arn. ¢ akpaHa. - Pexxum poctyna: http://e.lanbook.com/book/11670

4. NaepeHtok, C. HO. PeweHne 3anay B 4acTHbIX Npon3BoaHbIX B cpeae MAXIMA: KoMnbloTepHbIil MpakTukyM: y4ebHoe
nocobve nns By30B [OnekTpoHHbIA pecypc] / C. 0. NaepeHtok. - M.: HAFY MUDN, 2012. - 68 c. - 3arn. ¢ akpaHa. -
Pexwum goctyna: http://e.lanbook.com/book/75845

5. EcasH A. P. MNporpammuposaHue B Maxima: yuebHoe nocobue / A. P. EcasH, B. H. Yybapukos, H. M.
Lob6posaonbckuid, A. B. AkywuH. - Tyna: TynbCKkuii rocy0apCTBEHHbIN neparornyeckuii yumsepcuteT uMm. J1. H. ToncToro,
2012. - 351 c. - 3arn. ¢ akpaHa. - Pexum goctyna :
http://www.bibliorossica.com/book.html?search_query=maxima&currBookld=9019&In=ru

JononHutenbHas nuteparypa:

1. TpowwuH . N. MogennposaHue ppaktanos B cpefe Maxima. Hactb |l. XaoTnyeckas gnHammka n copakransi
[OnexTpoHHbIf pecypc] / M. W. TpowwuH. - KazaHb: KPY, 2012. - 48 c. - Pexxum goctyna:
kpfu.ru/docs/F1526739216/main.pdf

2. Xainpapos I". I". Nprmepbl BEINOMHEHNS CAMOCTOSATENbHBIX PAabOT MO KOMMBIOTEPHON rEOMETPUN U rpadouke.
MeTomonyeckune ykasaHusi K caMocTosiTeNlbHbIM paboTam [SnekTpoHHbI pecypc] / . 7. Xaingapos. - Cl16.: HANY UTMO,
2005. - 52 c. - 3arn. ¢ akpaHa. - Pexxum poctyna: http://e.lanbook.com/book/43532
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Mporpamma gucumnnuHbl "KoMnbioTepHas reoMeTpus n reometpmyeckoe mogenuposanue”; 02.03.01 "MaTtematumka n KOMNbIOTEPHbIE
Haykn".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B./1B.09.03 KoMmnbroTepHas reoMeTpus N reoMeTpu4eckoe
moaennpoBaHue

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

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodhunb noaroToskmn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHUs: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,D,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

CtpaHnua 9 13 9.




