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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 "Matematuka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 "Matematuka".

Mporpammy aucuunnuHel paspabotan(a)(vn) Bepywuii nporpammmcT TpowwnH MN.W. (Pepnakums xypHana Nassectus BY 30..
MatemaTtuka, K®Y), Paul.Troshin@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
KOMMeTeHUUn npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPaKTHOMY MBbILWEHNIO, aHANN3Y, CUHTE3Y
OrikK-2 CNocobHOCTbIO CO3aBaTth 1 UCCNenoBaTbh HOBble MareMaTnyeckne Mooenm B

EeCTEeCTBEHHbIX HaykKaxX

MK-10 CMOCOBHOCTBIO K MPENofaBaHnio (PN3NKO-MaTEMATUHECKUX AUCLMMNUH U
MHpopMaTuKK B 06pasoBaTenbHbIX OpraHM3aLmnsax OCHOBHOIrO 0bWero, CpenHero
o6LWero, cpefHero NpogECCMOHaNLHOIO 1 Bbicllero obpa3oBaHus

MK-11 CMOCOBHOCTBIO U NPEeapPacnonoXeHHOCTLIO K MPOCBETUTENBHOM 1 BOCUTATENbHOM
[IesiTenbHOCTM, FOTOBHOCTb MponaraHanupPoBaTh U NONynsipuanpoBaTh Hay4Hble
[IOCTVXEHNS

MnKk-12 CNOCOBHOCTbIO K MPOBEAEHUIO METOANYECKUX U KCMEPTHBIX paboT B obnacTu
MaTeMaTiku

MnK-2 CMOCOBHOCTBIO K OpraHn3aUun Hay4Ho-nccnenoBaTeNbCKux U

HaYy4YHO-NPOnN3BOOCTBEHHbIX pa60T, K ynpaBJ/ieHUNO Hay4HbIM KONNIEKTUBOM

MK-5 CMOCOBHOCTbIO K TBOPYECKOMY NMPVMEHEHMIO, PAa3BUTUIO 1 peannsauum
MaTEMaTN4ECKMN CNOXHbIX anropyTMOB B COBPEMEHHbIX NMPOrPaMMHbIX KOMMIEKCax

MNK-6 CMOCOBHOCTbIO K COBCTBEHHOMY BUAEHWIO NPVKNALHOro acrnekTa B CTPOrunx
MaTemMaTu4ecknx goopMynMpoBKax

nK-7 CMOCOBHOCTBIO K MPUMEHEHMIO METOLLOB MaTEMATUYECKOrO 1 anropUTMUYECKOro
MOLENMPOBaHNS Mpu aHannae sKOHOMUYECKUX N CoLManbHbIX NPOLIECCOoB, 3aaad
Br3Heca, PMHAHCOBOW 1 aKTyapHOI MatemMaTukm

MnK-8 CNOCOBHOCTBIO POPMYNPOBATL B MPOBIEMHO-3a4a4HOoi hopMe He MaTemaTnyeckmne
TWMNbl 3HAHWSI (B TOM YWCNE ryMaHUTapHble)

MnKk-9 CMOCOBHOCTbIO Pas3nvyHbIM 06pa30M NPeacTaBnsaTb U afanTupoBaTh
MaTeMaTM4ecKme 3HaHNA C YHETOM YPOBHS ayauTopum

Obyuvarowunitcs, 0OCBOMBWNIA AUCUUNANHY (MOOYb):
JlonxeH neMoOHCTpMpPoBaTh CNOCOBHOCTL N FTOTOBHOCTb:

CeoboaHo NPUMEHATb NOJTy4eHHble HaBblK/ NMPU MOOENNPOBAHUN N pacHeTe reoMeTpnd4eckmnx 3agay Ha KoMnbroTepe.
YMeTb ncnonb3oBartb CUCTEMBI KOMﬂb}OTepHOVI anre6pb|. YMmeTb dpopMynmpoBatb MateMaTn4eckyto 3agady 4eTko ang
peann3aunn Ha KoOMnbroTepe.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8B.1B.3 ducunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 01.04.01 "Martematuka (AHanu3 Ha MHOroobpasmsx)" n 0THOCUTCS K AUCLIMINHAM MO
BbIOOPY.

OcsauBaetcsa Ha 1 kypce B 1 cemecTpe.

3. O6bem AUNCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonmyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTaBASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).
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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 "Matematuka".

KoHTakTHasi paboTa - 56 yaca(oB), B TOM 4yncne nekuun - 28 4aca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTa - 88 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHDBI: 3a4eT C OLIEHKOM B 1 cemMecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

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

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
y Tema 1. BeegeHve B ncnonb3osaHmne 1 4 4 0 12
‘lcnctem koMnbloTepHOI anrebpbl
2.|Tema 2. OcHoBbl Maxima 1 4 4 0 12
Tema 3. MaccuBbl, BEKTOPHI,
3.|mMatpuubl 1 onepauun ¢ HUMK B 1 4 4 0 12
Maxima
4.|Tema 4. 'pacpuka B Maxima 1 4 4 0 12
Tema 5. OCHOBbI NpOrpamMMnpoBaHmns
5. 8 Maxima 1 4 4 0 12
Tema 6. dndbbepeHumnanbHas
6. reomeTpus B Maxima 1 4 4 0 14
Tema 7. MogenvnposaHue hpakTanos
7. 8 Maxima 1 4 4 0 14
Ntoro 28 28 0 88

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. BBeneHue B UCNosib3oBaHUE CUCTEM KOMIMbIOTEPHOM anre6pbl

B nekuumn paccmatpmBaloTcs cucteMbl KoMnbloTepHoi anrebpol (CKA), UCTOpUs UX BO3HWKHOBEHWS, 0630p CBOWCTB
otaenbHbix CKA 1 nx cpaBHeHue. Takxe paccMaTpyBaloTCS OTINYUTENBHBIE OCOBEHHOCTN YNCNEHHBIX Y CUMBOSbHBIX
BbIYMCNEHWUA Ha KoMMbloTepe. Jlekuns HOCUT BBOAHbLIV XapakTep.

Tema 2. OcHoBbl Maxima

B nekuumn obeyxpatotcs poctouHctea CKA Maxima, npoLuecc ee ycTaHOBKU, MHTEPAIEiic, cnpaska. Takxe
paccmatpuBatoTcs 6a30Bble AercTBrsA: paboTa ¢ yucnamm, oopMynamMu, KOHCTaHTaMM, NePEMEHHBIMU, PYHKLNAMN.
Nekuns HoCKT BBOAHbLIV XapakTep.

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

B nekuumn paccmatprBaloTcsl SN1eMeHTbl NMHENHO anrebpbl: AeiCcTBUS ¢ BeKTopamu, MaTpuuamu. JleMoHcTpupyeTcs
3arpyska nakerta doyHkumMn komaHgon \verb"load". PewaeTtcs npoctas 3agada o 3ameHe b6asuca.

Tema 4. N'pachuka B Maxima

B nekuun nsyyaetcs NoCcTpoeHUe pasnmnyHbIX rpadpmyeckux 06 bEKTOB (Kak ABYMEPHbIX, TaK U TPEXMEPHBIX): TOYKM,

OTPE3KY, NOMaHble, KPUBBIE, MOBEPXHOCTU. TakXe paccMaTpmBaroTCs pasnnyHble ONuMmu nx 0TobpaxeHus u
CoBMelleHne rpadorkos.

Tema 5. OcHoBbI NporpamMmmupoBaHus B Maxima

B nekumun oxsaTbiBalOTCS OCHOBbI MPOrPaMMNPOBaHNS: 3a8aHne OyHKLMIA 1 NOKaNbHbIX MePEMEHHbIX, ONepaTopbl Lmkna
1 YCNOBWS, 3KCMOPT U UMMOPT AaHHbIX, B3aVIMOOEACTBUE C CUCTEMOW NOATOTOBKM AOKYyMeHToB LaTeX.

Tema 6. OudhdepeHumnanbHasa reometpusa B Maxima

B aT0i nekuun KpvBble 1 NOBEPXHOCTY U3yyatoTcs 6onee AetanbHo. Mbl CTPOMM KacaTtenbHble NPsSIMbIE U NIOCKOCTY,
Haxo4uM conpoBoxaatolme penepsbl. MNoacuntoiBaem 6a3oBble LMEPEHLMANBHBIE XapPaKTEPUCTUKK, Takmne Kak
KpWBMU3HA N KPyYeHWe KPMBOI, HOpManbHas, NonHas U CpeaHsas KpMBM3HbI MOBEPXHOCTW, €€ NePBYIO 1 BTOPYIO
KBagpaTtuyHyto dpopmy, nsamnkatpucy [ionena.

Tema 7. MopenupoBaHue copakranos B Maxima

B 370 nekumn Mbl 3HAKOMUMCS C OCHOBHbIMM METO4AMM 1 anropuTMamm nocTpoeHUst dopakTanbHbIX MHOXECTB.

YCTPOMCTBO Taknx MHOXECTB HECBOWCTBEHHO A1 MPUBbIYHBIX HAM 06 BEKTOB AMAPIEPEHLIMANBHON FEOMETPUN.
DdpakTanbl TOPOXAATCA UTEPALMOHHBIMU NMPOLIECCaMK C MPOCTbIMM NPaBUnamm.
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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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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 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)

B xo0e neKUMOHHbIX 3aHATUIA BECTH KOHCMEeKTnposaHmne y'-|e6Horo martepuana. O6pamaTb BHMMaHMe Ha Kateropuu,
popMynMpoBKM, packpbiBalowme cogepxaHne Tex Unm nHbix SABIEHUI 1 npoueccos, Hay4Hble BblBOObI N NpakTnyeckne
PekoMeHnaumnu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBe. XenatenbHo ocTaBUTb B pa6o'-||/|x KOHCNeKTax nonsd, Ha
KOTOpPbIX Oenartb NOMETKn N3 peKOMeH,D,OBaHHOIZ nmtepartypsbl, gononH4AwWme Mmatepuman I'IpOCﬂyLI.IaHHOIZ nekunun, a Takxe
noagvyepkumearouwimne OCO6YIO Ba>XHOCTb TE€X UNN NHbIX TEOPETUYECKNX NonoXeHuin. 3agaBatb npenogaBaresnto yTo4Hawmne
BOMPOCHI C LUeNbilo YACHEHUNA TeOPEeTUYECKUX MONOXEHWNIA, paspeweHns CNnopHbIX CVITyaLI,I/II7I.

B xone noaroToBKM K CEMUHApaM M3y4nTb OCHOBHYIO NMTEpaTypy, 03HAKOMUTLCS C AOMONHUTENbHOM NMTEpPaTypoN,
HOBbIMY MyBnMKauMsaMy B NEPUOANYECKNX N3OAHNSX: XypHanax, rasetax u 1.4. [pu aToM yuecTb pekoMeHaauum
npenogasatens n TpebosaHus yuebHoi nporpammbl. JopabaTtbiBaTth CBOV KOHCMEKT NEKUUW, AeNnas B HEM
COOTBETCTBYIOLLME 3ANUCK U3 NUTEPATYPbI, PEKOMEHLOBAHHOW NPernoaaBaTeneM 1 NpeLycMOTPEHHOR y4ebHoM
nporpammoii. MoAroToBMTb TE3NCHI AN1S BEICTYNNEHUIA N0 BCEM y4eBHbIM BONpPOCaM, BbIHOCMMbIM HA CeMUHap. [oToBsACh K
noknagy unu pecpepatmeHoMy cooblieHuto, obpallaTbcs 3a METOAMNYECKO NOMOLWbIO K Npenogasatento. CoctaButb
MnaH-KOHCNEKT CBOEro BbICTYNNeHus. MpoayMatb NprMepsbl C Lenbio 06eCneyeHns TECHON CBA3W U3y4aeMoin Teopun ¢
peanbHol XU3Hbl0. CBOEBPEMEHHOE 1 KAYECTBEHHOE BbINONHEHNE CaMOCTOSATENbHON paboThl 6asupyeTcs Ha
COBMIOAEHNN HACTOSWMX PEKOMEHAALMIA U N3YYEHUN PEKOMEHAOBAHHOM nuTepatypbl. CTyLEeHT MOXET AOMOMHUTbL CMMCOK
UCMONb30BAHHOW NUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMU, HE MPEACTABNEHHBIMU B CNINCKE PEKOMEHJOBAHHOM
nuTepatypbl, U B LanbHEWLWEM NCMONb30BaTh COBCTBEHHBIE NMOATOTOBNEHHBIE y4ebHblE MaTepranbl Npu HanucaHum
KYPCOBBIX 1 AUNNOMHbIX paboT.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKOe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNI0) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun 05 KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyvarky pas3naroyHbix MaTepuanos.
KomnbtoTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI
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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 "Matematuka".

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn 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 POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

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

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.04.01
"MatemaTuka" u MmarmcTepckor nporpamMme "AHanus Ha MHoroobpasusix”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.3 KoMrbroTepHbIE TEXHOOMNN B reoMeTpum

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
EcasH A.P. MporpammnpoBaHne B Maxima : y4ebHoe nocobue / A. P. EcasiH, B. H. Yybapvkos, H. M. [lo6poBaonbckui,
A. B. AkywwuH. - Tyna : TynbCKuii rocydapCcTBEHHbIA negarormyeckuin yausepcutet um. J1. H. Tonctoro, 2012. - 351 c. -
Pexwum goctyna : http://www.bibliorossica.com/book.html?search_query=maxima&currBookld=9019&In=ru

JononHutenbHasa nuteparypa:
TpowwuH M. . MogenuposaHne cpaktanos B cpeae Maxima. Hactb Il. Xaotuyeckas oguHamuka n gopaktansi
[OnekTponHbI pecypc] / M. U. TpowwnH. - KasaHb : KDY, 2012. - 48 c. - Pexxum goctyna:
kpfu.ru/docs/F1526739216/main.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.3 KoMrbroTepHbIE TEXHOOMNN B reoMeTpum

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

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

CtpaHnua 9 13 9.




