Mporpamma ancumnnnHbl "KoMnbioTepHas reomeTpus 1 reometpuyeckoe mogenvposarue”; 02.03.01 Matematunka n KOMMbOTEPHbIE HAayKu;
cTapwwuii npenogasarenb, K.H. TpowwnH M.

MWHUCTEPCTBO OBPA30BAHUSA N HAYKW POCCUNCKOW ®EOEPALIUN
depnepanbHoe rocynapcTBeHHOe aBTOHOMHOe 06pa3oBaTefibHOe yYpeXxAeHne Bbiclero o6pa3oBaHus
"KasaHcknii (MprBonxckuin) goegepanbHbii yHuBepcutet”

WHcTutyT Matematukm u MmexaHuku um. H.M. Nobayesckoro

W OF
wW el
. ﬂ“,‘,

% X
ITIA S

YTBEPXOAHKO

MpopekTop no obpasoBaTenbHoOW aesTenbHocTU KDY
npodp. Taropckun O.A.

o 20 T.

MporpamMmma AUCLUNNAUHBI
KomnbloTepHasa reometpus n reometpuyeckoe mogennposanune 61.8.01.1

HanpasneHue nogrotosku: 02.03.01 - MaTeMaTunka v KOMMbIOTEPHbIE HAYKN
Mpodomnb noarotoskn: MaremaTnyeckoe 1 KOMMNbIOTEPHOE MOOENNPOBaHMNE
KBanngoukaums BoinyckHuKa: bakanasp

dopma obyyeHusi: g4Hoe

S13bIk 06y4eHNS: pyCCKuii

"on Hayana obyyeHus no obpasoBatenbHoi nporpamme: 2016

AsTop(bl): TpowwH IN.1.
PeueH3eHT(bl): [lonos A.A.

COINMACOBAHO:
3aBenytowmin(as) kagenpoii: MNMonos A. A.
IMpotokon 3acenaHng kacenpsl No ot " " 20_ .
YuebHo-mMeTonmyeckas komuceunst MIHcTutyta MaTeMaTUKN 1 MEXaHWNKM M. H.N. Nobauesckoro :
MpoTokon 3acenarHns YMK No or" 20_ .
KasaHb
2018

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep BEE YH H

AR 5 AN LM O



Mporpamma gucumnnuHbl "KoMnbioTepHas reoMeTpus n reometpuyeckoe mogenuposanue”; 02.03.01 Matematrka 1 KOMMbOTEPHbIE HAYKK;
cTapwwuii npenogasarenb, K.H. TpowwnH M.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pPe3ynbTaToB 00yyeHns No aucUuUnInHe (Moaynio), COOTHECEHHbIX C MNaHNPyeMbIMU
peaynbTataMn 0CBOeHMs obpasoBaTeNibHOM NporpaMMbl

2. MecTo MCUMNNUHBI B CTPYKTYPE OCHOBHOM NPOddeccroHansHo o6pasoBaTenbHOM NporpamMmbl Bbicero o6pasoBaHus

3. O6beM aucumnIvHbI (MOayns) B 3a4eTHLIX eAVHMLAX C YKasaHWeM KONMYECTBa YacoB, BblAeNeHHbIX Ha KOHTaKTHYIO
paboTy obyyatowwmxcs ¢ npenoaasartenem (Mo BuaaM y4ebHbIX 3aHSATUI) U Ha CaMOCTOSITENbHYIO paboTy obydatowmxcs

4. CogepxaHue oucumnamHbl (Moayns), CTPYKTYpMpOBaHHOE NO TeMaMm (pasgnenam) C ykasaHneM OTBEAEHHOro Ha HUX
KONMYeCTBa akafeMMYeCcKrX YacoB 1 BUAOB YYEOHbIX 3aHATUI

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CaMOCTOSATENbHOM paboTbl N0 LMCUUNAVHE (MOLYNIO)

4.2. CopepxaHvne gUCLUNInHbI

5. MepeyeHb y4ebHO-MeToaNYeckoro obecneyeHns onsi CaMocTosTeNbHol paboTbl 06yyHatoWwmxcs no ANCUMnInHe
(Momynio)

6. POHLI OLEHOYHBIX CPeAcTB Mo ANCUUNINHE (MOLYNIO)

6.1. MepeyeHb KOMMNETEHLMIA C yKa3aHWEM 3TaroB NX (DOPMUPOBAHMS B MPOLLECCE OCBOEHUS 0bpa3oBaTeNbHOM
nporpamMmbl 1 QOOPM KOHTPONSA UX OCBOEHUS

6.2. OnucaHune nokasartenemn n Kputepumnes oueHnBaHUA KOMMEeTEHUMIA Ha pas3nunyHbIX aTanax ux goopMnpoBaHus,
onncaHune wkan oueHmnBaHuns

6.3. Tunosble KOHTPONbHbIE 3a4aHnNA NN NHble MaTepunanbl, HGOﬁXO,D,VIMbIe Ans oueHkKu 3HaHVII7|, yMean7|, HaBbIKOB U
(unun) onbiTa AEATENbHOCTU, XapakTepuayoLmx 3Tanbl (POPMMPOBAHNS KOMMAETEHLUMIA B NPOLECCe OCBOEHNS
06pasoBatenbHOl NporpamMmbl

6.4. MeToonyeckme matepuansl, onpeaensowmne npouenypbl OLEHNBAHUS 3HAHUIA, YMEHWUIA, HABLIKOB U (1K) onbiTa
LeaTeNbHOCTU, XapaKTepU3YHoLLMX 3Tanbl OOPMUPOBaHNS KOMMETEHLUI

7. MNepeyeHb OCHOBHOM 1 AOMONHUTENbHOW y4ebHON nnTepaTypbl, HEOOXOLMMOI ANsi OCBOEHUS AUCLMMNUHBI (MOLYNS)
7.1. OcHoBHas nuTeparypa

7.2. JononHntensHasa nutepatypa

8. MNepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTu "IHTepHeT", HeoBX0ANMBbIX ANt OCBOEHMS
AVCUMNAUHBI (MOOYyNS)

9. MeToamnyeckue ykasaHus ons 0by4atoWwmxcs No OCBOEHWIO AMCLUMNAMHBI (MOAyns)

10. MepeyeHb MHGOPMALUMOHHbBIX TEXHONOMMIA, UCMONb3YEMbIX MPU OCYyLIEeCTBNEeHUN 0Bpa3oBaTenbHOro npolecca no
AMCLMNNMHE (MOAYNtO), BKIKOYAs MepeyeHb NporpaMMHOro obecneyeHns n MHOPMaLUMOHHbBIX CIPABOYHbIX CUCTEM (Npu
HeobXxoaAMMOCTK)

11. OnucaHve matepuanbHo-TeXHUYeckoin 6asbl, HE0OXOOUMOI 4N OCcylecTBNEHUS 0bpa3oBaTenbHOro npoLecca no
OVCUUNNnHE (MOZynto)

12. Cpe,EI,CTBa agantaunm npenogaBaHnsa oncumnnmHbl K I'IOTpeﬁHOCTFIM 06yqa+ouw|xc;| MHBanNnOooB 1 nny, C
orpaHmn4eHHbIMN BO3MOXHOCTAMUM 300PO0BbS
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Mporpamma gucumnnuHbl "KoMnbioTepHas reoMeTpus n reometpuyeckoe mogenuposanue”; 02.03.01 Matematrka 1 KOMMbOTEPHbIE HAYKK;
cTapwwuii npenogasarenb, K.H. TpowwnH M.

MporpamMmy nucumnivHbl paspabotan(a)(u) ctapwuii npenogasatenb, K.H. TpowuH M.W. (Kadgenpa reometpun,
oToenexHne matemartuku), Paul. Troshin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yueHUs No gUcUUNInHe (MOOYN0), COOTHECEHHbIX C MSIaHUPYyeMbIMU
pesynbTataMm ocBoeHusi o6pa3oBaTtenbHON NPorpaMmbl

BbII'IyCKHI/IK, OCBOUBLINIA ancumnnuHy, nonxeH obnapatb cnenyruwmnmn KoMmneTeHUnsamn:

LLinchbp komMneteHuUn Pacwuucpposka
npuobpeTtaemMon KOMNETeHLUN

OriK-4 CNocoBHOCTbIO HaxoOouTb, aHaIM3npoBaTb, peann3oBbiBaTb NpPorpaMMHO 1
MCNONb30BATb Ha NpPakTnke MmareMatn4eckme airopmtmbl, B TOM Hncne C
npuMeHeHneM CoBpeMEeHHbIX BbIHNCTUTEIbHbIX CUCTEM

BbiMyCKHYIK, OCBOVIBLIMIA OUCLMNVHY:
LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

CB060AHO MPUMEHSITb MOJTyHEHHbIE HABbLIKM NMPW MOOENNPOBAHMN 1 pacyeTe reoOMeTpMHYecKrx 3aay Ha KOMMbIoTepe.
YMeTb NCronb3oBaTh CUCTEMbI KOMMbIOTEPHOM anrebpbl. YMeTb hopMyMpoBaTh MaTeMaTMHeckyto 3aaaqy YeTko s
peannsauunn Ha KoMMnbloTepe.

2. MecTo AucuMNNMHbI B CTPYKTYpe OCHOBHOW NpocpeccrnoHanbHon o6pa3oBaTenibHOU NPOrpaMmbl BbICLLIETO
obpasoBaHus

DaHHas yyebHas aucumnnmHa BkoyeHa B pasgen "61.B.0 0.1 OucuunnmHel (Moaynm)" OCHOBHOI NpodpeccrMoHansHom
obpaszoBatenbHoi nporpammel 02.03.01 "Martematuka 1 KOMNblOTEPHbIE Haykn (MaTemMaTtnyeckoe 1 KOMMbIOTEPHOE
MOENMpPoBaHME)" N OTHOCUTCS K 0083aTeNbHBIM ANCLMNANHAM.

OcsauBaetca Ha 2 Kypce B 4 cemecTpe.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSTENbHYO
paboty obyuaromxcs

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

KoHTakTHas paboTta - 34 yaca(oB), B TOM 4ucne nekuuu - 16 yaca(oB), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 38 yaca(os).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 4 CEMECTPE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

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

Buapbl n yachbl
Paszen KOHTaKTHOW paboThbl,
MX TPYAO0EMKOCTb
N AUCLUMNANHBI/ CemecTp '?;’ ﬂ'acax) CaMoc':)Logg;anaﬂ
moayns
Ay Nek ImI'Ipal(wmecl(meJ1a60paTop|-||=|e
L 3aHATUSA paborthbl
Tema 1. BeeneHve B UCnonb30BaHme
1. CUCTEM KOMMbIOTEPHO anrebpsbl 4 2 2 0 5
2.[Tema 2. OcHoBbl Maxima 4 2 2 0 5
Tema 3. MaccuBbl, BEKTOPHI,
3.|MaTpuLbl 1 orepaumm C HUMK B 4 2 2 0 5
Maxima
4.|Tema 4. 'pacouka B Maxima 4 2 2 0 6
Tema 5. OCHOBbI NPOrpamMMnpoBaHns
5.6 Maxima 4 2 2 0 5
Tema 6. dndpdpbepeHumnanbHas
6. reometpus B Maxima 4 3 4 0 6
Tema 7. MogenvposaHue cpakTanos
7. B Maxima 4 3 4 0 6

PervnctpaumoHrHbIii HoMep
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paanen MX TPYBO0EeMKOCTb
N OUCLMMNANHDBI/ CemecTp) ‘()g wacax) CaMo:T;g:)T;anaa

moayns

MpakTuyeckmellaboparopHble

Jlekuum 3aHATUA paﬁoTbI

NToro 16 18 0 38

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BBepeHue B UCNONb30BaHME CUCTEM KOMIMbIOTEPHOM anre6pbl

B nekunmn paccmaTpmBaloTCs CUCTEMbl KOMMNbloTepHol anredpbl (CKA), nctopusi x BO3HMKHOBEHUS, 0630 CBOWCTB
otaenbHbix CKA 1 nx cpaBHeHue. Takxe paccMaTpmBaloTCs OTINYNUTENbHbLIE 0COOEHHOCTU YNCIEHHbBIX M CUMBOJIbHbIX
BbIYMCNEHUNIA HA KOMMbloTepe. JleKumst HOCUT BBOJIHbIA XapakTep.

Tema 2. OcHoBbl Maxima

B nekuwnm obcyxpatotcs noctonHctea CKA Maxima, npoLecc ee ycTaHOBKM, MHTepdoeiic, cnpaska. Takxe
paccmatpuBatoTcs 6a3oBble AelicTBUS: paboTa ¢ Yucnamm, oopMynammn, KOHCTaHTaMm1, NEPeMeHHbIMU, PYHKLIMSIMU.
JNekuns HOCUT BBOOHbLIV XapakTep.

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

B nekuumn paccMatpuBatoTcs aneMeHTbl TMHenHoM anrebpbl: AelicTBMS C BEKTopamu, Matpuuamn. [leMoHCTprpyeTcs
3arpyska naketa goyHkUMM komaHgoi \verb"load". Pelaetcs npoctas 3agada o 3ameHe 6asuca.

Tewma 4. N'pachuka B Maxima

B nekummn nsyvaetcsi NoCTPOEHNE PasnnyHbIX rpagonyeckux 06 beKTOB (Kak ABYMEPHbIX, Tak U TPEXMEPHbIX): TOUKMU,
OTPE3KM, IoMaHble, KpUBbIE, MOBEPXHOCTU. TakXe paccMaTpuBatoTCs pasnnyHble onuum ux otobpaxeHus u
CoBMelleHne rpagoukos.

Tema 5. OcHoBbI NporpamMmmupoBaHus B Maxima

B nekummn oxsaTbiBatOTCS OCHOBbI nporpamMmmnpoBaHuna: 3anaHne (pyHKU,I/IVI N nokanbHbIX NepeMeHHbIX, onepatopbl Lukna
N ycnoBsus, aKCnopT 1 UMNOPT OaHHbIX, B3aMMOOENCTBME C CUCTEMOM NOArOTOBKM OOKYMEHTOB LaTeX.

Tema 6. OucpcpepeHumanbHas reometpus B Maxima

B aT0i nekuun KpuBble 1 NOBEPXHOCTY U3yyatoTcs 6onee aetanbHo. Mbl CTPOMM KacaTtenbHble NPsSMblE U NAOCKOCTY,
HaxoAum conpoBoxaatolme penepsbl. MoacumtoiBaeM 6a3oBble AMdepeHUmManbHble XapakTEPUCTUKM, Takue Kak
KPVBW3HA 1 KpyYeHne KpMBOW, HOpManbHas, NoHas n CpenHsAs KPMBU3HbI MOBEPXHOCTW, ee MEPBYIO 1 BTOPYHO
KBagpartuyHyio doopmy, nHamkatpucy HioneHa.

Tema 7. MopgenupoBaHue cdopakranos B Maxima

B 370/ nekuun Mbl 3HAKOMMMCS C OCHOBHbIMU METOLAMM 1 @lropUTMaMm NOCTPOEHUS opakTanbHbIX MHOXECTB.
YCTPOMCTBO Taknx MHOXECTB HECBOWCTBEHHO A1 NMPUBbIYHLIX HAM 0O6BEKTOB LMAPEPEHLIMANBHON FEOMETPUN.
DdpakTanbl TOPOXAATCA UTEPALMOHHBIMU NPOLIECCaMX C MPOCTbIMM NpaBunamm.

5. NMepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboThl o6yyaroLmMxcsa no
AucuunnvHe (Moaynio)

CamocTositenbHas pabota obyyarowmxcs BbINOMAHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosATeNbHYo paboTy. CamoctosTenbHas paboTta obydyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HANpPaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLUNNUHE.

OpraHnzauus caMocTosTenbHol paboTbl 0ByHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aumnn 1 ocyLecTBIeHNs 0bpas3oBaTeNbHOM AeATeNbHOCTH No 06pa3oBaTefibHbIM NMPOrPaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npvikazom MuHuctepcTBa obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 rona N301).

Mucemo MuHucTepcTBa 0b6pasosaHus Poccuiickoin Penepauunm N14-55-996uH/15 ot 27 Hosibpsa 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

MonoxeHwne ot 24 nekabps 2015 . € 0.1.1.67-06/265/15 "O nopsiake NPoBeAEHNS TEKYLWEro KOHTPONS ycrieBaeMocTy U
NMPOMEXYTOYHOI aTTecTaunm obyyarolwmxcs dpefepanbHoro rocyjapcTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicliero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepcutet™”

MonoxeHne N 0.1.1.67-06/241/15 o1 14 pekabps 2015 r. "O gpopMmMpoBaHMM OOHLA OLEHOYHbBIX CPEACTB ANs
NpoBeeHNS Tekyllell, MPOMEXYTOYHOM 1 MTOrOBOI aTTecTaummn obydarowmxcs jpenepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTeNbHOro YUpeXaeHUs Boiclwero obpasoBaHus "KasaHckuii (MprBonxckuil) doenepansHblii
yHusepcutet""
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Monoxenue N 0.1.1.56-06/54/11 ot 26 okTs16psi 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECYpCax IeaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa3oBaTENbHONO yYpPEXAEHNS BbICWIErO NPOGECCUOHANBHOrO 06pasoBaHNs

"KazaHckuin (MprBonxckmit) doegepanbHbiil yHMBEpcuTeT

Pernament N 0.1.1.67-06/66/16 oT 30 mapTa 2016 r. "PaspaboTku, peructpaumum, noaroToBKM K UCNOMb30BaHMIO B
y4yebHOM npouecce 1 yaaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4HeHNs
goefiepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO yypexaeHns Boiclero obpasosaHus "KasaHckuii

(MpwuBonxckuin) penepanbHblil yHUBEPCUTET

PernameHnt N 0.1.1.67-06/11/16 ot 25 sHBapsa 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKUN 3HAHMIA 0By4YaroWwmxcs B
oeliepanbHOM rocynapCTBEHHOM aBTOHOMHOM 00pasoBaTenbHOM yupexaeHun Bouicluero obpasoaHus "KasaHckui

(MpwuBONXCKMIA) chepepanbHbIl yHUBEPCUTET

Pernament N 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIx n3naHuii B
dbenepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YHPEXAEHUN BbICLIEro NPOGECCHOHaNbLHOMo
0bpasosaHus "KasaHckuii (Mpueonxckuit) doenepanbHblil yHuBepeuteT™

List of computer algebra systems = Cnnucok cuctem KoMnbloTepHoi anrebpsbl -
en.wikipedia.org/wiki/List_of computer_algebra_systems

Systems and Packages per Purpose = Cuctembl 1 nakeTbl, OTCOPTUPOBAHHbBIE MO HA3HAYEHWIO -
www.computeralgebra.nl/systemsoverview

Cuctema komnbioTepHol anrebpsl - ru.wikipedia.org/?0ldid=75079823

CraxuH H. A. OcHoBbl paboTbl C CUCTEMOIN aHANNTUYECKMX (CUMBONbBHBIX) BblYMCNeHMin Maxima -
www.uneex.ru/static/MethodBooks_Maxima/Maxima.pdf

TpowwH IN. V. KomnbloTepHas reoMeTpust 1 reoOMeTpnyeckoe MoaenMposaHue (3anadn) -
kpfu.ru//staff_files/F990705481/Comp_geom_low_size.pdf

TpowwuH M. . MogenuposaHne cpaktanos B cpefge Maxima. Yactb Il. Xaotnyeckaa auHamuka n copaktansi -
kpfu.ru/docs/F1526739216/main.pdf

Wanykos H. H. OuddepeHumnansHas reoMeTpus 1 0OCHOBbI TEH30PHOro aHanunsa -
http://old.kpfu.ru/f5/index.php?id=7&num=2

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUINIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
Oran KOMNETEHLIMM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 4
TeKyLL M KOHTPOIIb
1 Mucbmenras paGota OriK-4 7. MogenvnposaHue ppakrtanos B Maxima
3. MaccuBbl, BEKTOpbI, MATpULLbI 1 onepaumm ¢ HuMmM B Maxima
2 |Owuckyccus OriK-4 6. dndpdpepeHunanbHas reometpus B Maxima
7. MogenvnposaHue ppakrtanos B Maxima
3adver OriK-4

6.2 OnucaHue nokasartenen U KpUTepmes OLLEHUBAHNUS KOMMNETEHLMIA Ha pa3uuHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHUBaHUs

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpOns
OTnN4YHO Xopoliuo Y nosn. Heyn.
Cemectp 4
TeKywWUin KOHTPONb
MucbmeHHas  ([MpaBunbHO BbiNONHEHbI [[paBUibHO BbINONHEHA (3a0aHUS BbINONHEHbI  |3a4aHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanoNOBKHY. [MEHEE YeM HAMONOBUHY.| 1
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble owmnbKy. HeyLO0BNETBOPUTENBHBIN
BNafeHns MatepuanoMm. (HesHauymTenbHble MpooeMoHCTpMpoOBaH  |ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yIOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCXoAHbIE [MpooeMOHCTPUPOBAH  |yPOBEHb BNafeHNS MposiBneHsbl
cnocobHOCTM XOpOLWWiA ypOBEHb mMarepvanom. HeLOoCTaTOYHbIE
NPVMEHATb 3HAaHWA 1 |BnageHus matepuanom. ([posiBneHbl HU3KMe cnocobHoCTM
YMEHWs1 K BblNosiHeHUo |MposiBneHbl cpefHne  [cnocobHocTm NPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3aAaHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NPVUMEHSTb 3HAHUSA U [YMEHWS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHBIX 3a8aHui.
KOHKPETHbIX 3a0aHWA.
PerncTpaumoHHblit HoMep SAEKTPOH
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dopma Kputepum dran
KOHTpoOnsi oLeHMBaHUS
OTAnYHO XopoLuo Y nosn. Heyn.
Lwnckyccus Bbicokuii ypoBeHb CpenHuii ypoBeHb Huakuin ypoBeHb HepocrtatouHblii
BNafeHns MatepranoM [BnageHus matepuanom (BnafeHus Matepuanom |ypoBeHb BnageHus 2
no TeMe AUCKYCCUMW. no TeMe OUCKYCCUM. no TeMe AUCKYCCUM. marepuanom no Teme
MpeBocxonHoe ymeHne [Xopowee ymeHve Cnaboe ymeHune anckyccun. HeymeHne

popmMynmpoBaTb CBOIO |POpPMyNMpoBaThb CBOKO |(PpOpPMYynMpoBaTb CBOKO |POPMYNMpPOBaThb CBOKO
nos3nuunio, oTcTameatb |NO3MLMIO, OTCTaMBaTb  |NO3MUMIO, OTCTamMBaTb  |MO3ULMIO, OTCTamBaTb
eé B cnope, 3a0aBaTb (eé B cnope, 3afnasaTb |eé B crnope, 3agasatb |eé B crnope, 3agasatb
Bonpocbl, 0bcyxaatb  |Bonpockl, obcyxaatb  [Bonpochkl, 0b6cyxanaTtb  |Bonpockl, 06cyxaaTtb
ONCKYCCUOHHblE OUCKYCCUNOHHbIE ONCKYCCUOHHblE ONCKYCCUOHHbIE
nonoxenus. Boicokuin  [nonoxeHus. CpeaHnii  |nonoxeHus. Hnakui NOSIOXEeHUS.

YPOBEHb 9TWKN BEAEHUNS |YPOBEHDb 3TUKMN BEAEHNS [ypOBEHb 3TUKN BeaeHNs [OTCyTCTBME 3TUKK

ONCKYCCUN. INCKYCCUN. ONCKyCCUw. BEAEHUS ONCKYCCUN.
3aurteHo He 3auteHo

3auer O6yuvatowmiics obHapyXun aHaHne ocHoBHoro  [Obydatowmiics obHapyXun 3Ha4nTeNbHbIe
y4ebHO-nporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHUSAX OCHOBHOTMO
HeobxoaUMOM ans AanbHelwen y4ebbl 1 y4ebHO-NporpamMMHOro Matepuana, oonycTun
npencrosiwein paboTbl Mo cneunanbHOCTW, NPVHUMNManbHble OWnBKK B BbINONHEHUN
CMpaBuUnCs ¢ BbINOMHEHNEM 3a4aHuiA, NpPeLnyCcMOTPEHHbIX NPOrpamMMolt 3afaHuin n He

NpeayCcMOTPEHHbIX MPOrpamMMoi AMCUMMIUHLL.  [cnocoBeH NpoaonXuTs 0byyeHune nnm
NPUCTYNUTb MO OKOHYaHUW YHUBEPCUTETA K
NPOMECCHOHANBHON fesiTeNbHOCTH 6e3
LOMNONHUTENbHBIX 3aHSATUIA MO COOTBETCTBYHOLEN
OUCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a4aHUs UK UHble MaTepuarnbl, He06XoauMble ANs OLLEeHKU 3HAHWUIA, YMEeHUIA,
HaBbIKOB U (MN1N) onbiTa AeATeNbHOCTU, XapakKTepU3yoLUX aTarnbl oOpMUpPOBaHUSA KOMMETEHLUIA B rpouecce
0CBOEHUsi o6pa3oBaTtesibHOW NPOrpaMMmbl

CemecTp 4

Tekywwunin KOHTPONb

1. MnucbmeHHas paborta

Tema 7

TpebyeTcs cocTaBuTb Nporpammy Ha si3bike Maxima, peanuaytoulyto NoCTpoeHne gopakTana: MHoxecTsa MaHoensbpoTa,
MHoxecTBO Xionua, atTpakropa L-cuctem. MNMposepka nporpammbl - e 3anyck Ha KOMMAboTepe 1 oTnaaka.

2. Ouckyccus

Tembl 3, 6, 7

Ob6cyxnatoTCst BO3MOXHOCTU NPUMEHEHNS1 MACCUBOB, BEKTOPOB U MaTpuL, 1 onepauuii C HUMK B NMHERHO anrebpe.
O6cyxnaTCs OCHOBHBIE MOHATUS ANMGEPEHLMANBHOM rEOMETPUN 1 BO3MOXHOCTU MPUMEHEHNS annapaTta CUCTEMI
KOMMbIOTEPHOW anrebpbi.

O6cyxnatTcst anropuTMbl NOCTPOEHUS (PpaKTanbHbIX MHOXECTB.

3aver

Bonpochl k 3a4eTy:

Bonpocsbl k 3a4ety:

1) YACNEHHbIE BbIYNCNEHWS;

2) CMMBOJbHbIE BbIYNCIEHNS;

3) cuctema KoMnbloTEPHOW anrebpsbl

4) ocobeHHocTn Maxima;

5) 3arpyska u yctaHoeka Maxima;

6) nHTepdeinc, cnpaeka;

?) pencTema € Yicnamu, oopMynamm, KOHCTaHTaMu, NepeMEHHbIMU, PYHKLMSMA

8) MaccuBbl 1 LEeNCTBUNS C HAMN;

9) BEKTOPbI U OENCTBUS C HAMU;

10) 3arpy3ka naketa yHKLMIA;

11) MmaTpuubl ¥ OENCTBUS C HUMU

12) oByMepHble rpadounku:

12.1) anckpeTHble rpadukm;

12.2) rpacovk Kp1BOW, 3a0aHHON HEABHO;

12.3) rpadovk KpuBom, 3aaHHO NapamMeTpuyecku;

12.4) coBmeLLeHMe rpadomkoB PasnnyHoro TMna;

12.5) onuun rpadnkKos;

13) TpexMepHble rpaduku:

KETPOHHBH
B_EPCHTET
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13.1) NOBEPXHOCTb KaK rpadomk OyHKLNW;

13.2) rpadomk NOBEPXHOCTW, 3a4aHHOM NapameTpru4ecki;

13.3) coBMelleHne rpachnkoB pasnnu4yHoro Tmna;

13.4) onuun rpadonkos

14) <<COBepLEHHAsA>> N <<HECOBEPLEHHAas>> (POPMbl BblpaXeHWA;
15) doyHKUMMK;

16) 6noku;

17) npouenypsl;

18) LMKnbl U ynpaBneHve nmu;

19) ycnosHbIV onepaTop;

\20) akcnopT B doopmat LaTeX;

21) co3paHne pokymeHTa LaTeX ¢ ncnonHsiembiM kogom Maxima;
22) 3KCnopT 1 MMMOPT B TEKCTOBbIA dhaiin

KacaTenbHas npsMasl u kacaTenbHas nnocKoCTb;

23) penep PpeHe;

24) KpMBU3HA W Kpy4eHmne, LEeHTP KPMBU3HbI, 3BONIOTA;
25) nepsas kBagpartuyHas qoopma NoBepxHOCTH;
26) BTOpas kBagpatuyiHas oopma NOBEPXHOCTU;
27) rnasHble KPUBU3HbI U rNasBHble HanpasneHns;
28) HopManbHas NonHas U CPeaHss KPUBU3HbI MOBEPXHOCTY;
29) nHpukartpuca roneHa

30) MmHOXecTBO MaHzenbbpoTa;
31) MHOXecTBa Xtonua;

32) cuctema utepmpoBaHHbIX PYHKLUIA 1 urpa B Xaoc;
3) BudhypKkaLmMoHHas aMarpamMma;

34) attpakTop JlopeHua;

35) L-cuctemsi.

wW

6.4 Metoaouyeckue marepuansl, onpegensoLwme npouenypbl OLLeHNBAaHUA 3HAHUNA, YMEHUIA, HAaBbIKOB U (MNK)
orbiTa AesATeNnbHOCTU, XapaKTepu3yoLLuX aTtanbl POpMUPOBaAHUSA KOMMETEHLMA

B K®Y pelicteyeT HannbHo-perdTUHIroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntorosas
goopMa KoHTpons - B 50 6annos.

Lna 3avéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Iing ak3ameHa:

86 6annos 1 bonee - "0TAMYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "ynooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOBNEeTBOPUTENbHO".

dopma Mpouenypa oueHNBaAHUA 3HAHUWA, YMEHUI, HAaBbIKOB U (UN) onbiTa 3ran | KonuuyectBo
KOHTpONs OesATeNbHOCTUN, XapaKTepn3yrLLUX 3Ttanbl OPMUPOBAHNA KOMMETEHLMIA 6annos
CemecTp 4

TekyLLUA KOHTPONb

MucbmeHHas  |OB6yvatowmecs NonyyatoT 3aJaHne Nno OCBeLEeHMo onpeaenéHHbIX TEoPeTUYECKNX
paboTa BOMPOCOB UNK pelleHnio 3aaad. PaboTa BbINMOMHSAETCS MMCbMEHHO 1 coaéTes 1 38
npenogasatento. OUEHUBAIOTCS BNafeHve MaTepuanom no teme pabdoTsbl,
aHanuTUYeckme CnocobHOCTYW, BNafeHne MeTogamMn, yMEHNUs 1 HaBbIKU,
HeobXxoOMMble 07151 BEINOHEHNS 3a0aHWiA.

Ounckyccust Ha 3aHsiTvmn npenoaasatens oopMynupyeT npobnemy, He MMeloLLyto

04HO3Ha4YHOro pelweHns. Obyyatolmecs npeasararT pelweHnsl, PopMynnpyoT 2 12

CBOIO NO3MLMIO, 3a0at0T Apyr Opyry BOMPOCH!, BbIABAraOT apryMeHTbl 1

KOHTPaprymMeHThl B pexmme guckyccum. OueHuBaloTCa BnageHne matepuanom,

CrnocobHOCTb reHepunpoBaTh CBOV UAeu 1 faBaTb 0OOCHOBAHHYIO OLIEHKY HYYXXUM

naesm, 3anaeatb BONPOCH! 1 0TBEYaTb HA BOMPOCHI, paboTtats B rpynne,

npuaepXxmnsarbcs 3TUKN BEAEHUS OUCKYCCUN.

Bcero: 50

PeructpaumnoHHblii Homep BAEKTPOHHELIH
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dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUI, HaBbIKOB U (UK) onbiTa dran | KonuuectBo
KOHTpOns LesiTeNIbHOCTU, XapaKTepU3yoLLMX aTanbl OpPMUPOBaHNSA KOMMNETEeHLUN 6annos
3auer 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUSI ONCLMUMINHGI. 50

O6yuatowmiics nony4aeT Bonpoc (Bonpockl) Nnbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOANTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHnBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCcOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HAaBbIKW 1 YMEHUS Mpu aHanunae
NPOB6IEMHBIX CUTYaLIMA 1 PelleHn NPaKTUYeCKUX 3aaaHunii.

7. MepeyeHb OCHOBHOW U AONONMHUTENbHON Yue6HON nuTeparTypbl, HEO6XOAUMON A4Sl OCBOEHUS OUCLMIIINHBI
(mopyns)
7.1 OcHOBHas nuTeparypa:

Cwnctema aHanutumyeckux soldncneHmn MAXIMA ansa cdomamkos-TeopeTukos, inbnHa, Bepa AnekceesHa;Cunaes, Netp
KoHcTaHTMHOBMY, 2009r.

MpakTnyeckne 3afaHusi No BbiCWEV MaTeMaTke ¢ NpUMeHeHneM nporpammbl Maxima, A6zanunos, Jamup
®dapuposuny;Manakaes, Muxann CtenaHosuy;lnpokosa, EneHa AnekcaHgposHa, 2012r.

OcHoBbI paboThl C CUCTEMOM KOMMNbIOTEPHOM anrebpbl Maxima. Y. 2, , 2013r.

Ananutnyeckas reometpus , Y. 3. MHoroMepHble npocTpaHcTea. ['MnepnoBepxHOCTH BTOPOro nopsiaka, WypbiruH,
Baoum Bacunbesuy;lWypbirvH, Bagum Bagnmosuy, 2014r.

EcasH A.P. MNporpamMmnposarme B Maxima : y4ebHoe nocobue / A. P. EcasiH, B. H. Yybapukos, H. M. [JobpoBaonbckuid,
A. B. AkywwuH. - Tyna : TynbCkuin rocynapCcTBeHHbIV neparoruyeckuin yHusepcutet um. J1. H. Tonctoro, 2012. - 351 c. -
Pexwum goctyna : http://www.bibliorossica.com/book.html?search_query=maxima&currBookld=9019&In=ru

7.2. [lononHuTtenbHas nuTepartypa:

MeToauyeckne pekoMeHLaLMU NO MPUMEHEHMIO CUCTEMBI aHANMTUYECKUX BblumcneHuid Mathematica ons nsyyeHus
OTOENbHbIX Pa3fenos MateMaTuku, XabubynnuHa, Mysenb 3abvposHa, 2009r.

TpowwH IN. . MogenupoBaHue gopaktanos B cpeae Maxima. Yactb Il. XaoTnyeckas anHamuka u dopakransi
[OnekTpoHHRI pecypc] / . U. TpowwH. - KazaHb : KPY, 2012. - 48 c. - Pexxmm pgocTtyna:
kpfu.ru/docs/F1526739216/main.pdf

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLMUMIMHBI (MOOYNS)

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

cuctema Maxima - maxima.sourceforge.net
TpowwH I, W. Jlekuuun no reomeTpuyeckomy mogenmposaHutio - hitp://shelly.kpfu.ru/e-ksu/docs/F1768833276/main.pdf

9. MeTogunueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

B x04e nekumMoHHbIX 3aHATUIA BECTU KOHCNEKTUPOBaHMe y4ebHoro matepuana. Obpawarts BHUMaHWE Ha KaTeropum,
hOPMYNIMPOBKYM, PACKPbIBAIOWMNE COAEPXAHNE TEX UMW MHbBIX SBNEHUIA 1 NMPOLLECCOB, HAYYHbIE BbIBOLbI U MPAKTUYECKME
pekoMeHaaLUM, NONOXMUTENBHbIA OMbIT B OPaTOPCKOM MckyccTBe. XKenatenbHo 0CTaBUTb B paboymx KOHCMeKTax nons, Ha
KOTOPbIX Aenatb NOMETKN U3 PEKOMEHIOBAHHONM NTEPaTYpPbl, AONONHSIOWME MATEPUAN NPOCYLWAHHOW NEKUMM, a Takxe
nogyepkmearolme ocobyro BaXHOCTb TEX MW MHBIX TEOPETUYECKIMX NONOXEHUI. 3a8aBaTh NPenofaBaTento yToUHsoWme
BOMPOCHI C LENbIO YSICHEHNS TEOPETUYECKMX NONOXEHWUIA, PA3PELIEHUS CMIOPHbBIX CUTYaLIWIA.

B xone noaroToBKM K CEMUHApaM M3y4nTb OCHOBHYIO NTEpaTypy, 03HAKOMUTLCS C AOMONHUTENbHOM NMTEpPaTypoi,
HOBbIMY MyBnMKauusMy B NEPUOANYECKUX N3[AHUSAX: XypHanax, rasetax u 1.4. [py 3TOM y4ecTb peKoMeHaaLmm
npenogasatens n TpeboBaHus yuebHo nporpammbl. JopabaTbiBate CBOM KOHCMEKT NEKLUUM, Aenasi B HEM
COOTBETCTBYIOLME 3ANUCK N3 NIUTEPATYPbI, PEKOMEHLOBAHHOMW NPENoaaBaTenem 1 npeLycMOTPEHHON yuebHON
nporpammoii. MoaroToBWTb TE3NCHI ANS BBICTYMNEHWUIA MO BCEM y4ebHbIM BONpOCcaM, BbIHOCUMbIM HA ceMuHap. FoToBsACh K
Loknagy unu pedpepaTmBHOMY cooblueHmnto, obpalaTtbcs 3a METOAMYECKO NMOMOLLbIO K NpenofasaTento. CoctaButb
MnaH-KOHCNEKT CBOEro BbICTYNNeHus. Mpoaymatb NprMepbl C Lenbio 06ecneyeHnst TECHOM CBA3M U3y4aeMoi Teopun ¢
peanbHol XU3Hbto. CBOEBPEMEHHOE 1 KAYECTBEHHOE BbINONHEHNE CAMOCTOSTENBHOM paboThl Ha3npyeTcs Ha
cobnioAeHUN HACTOSAWMNX PEKOMEHAALMIA 1 U3YYEHUN PEKOMEHAOBAHHOM nuTepatypbl. CTyLEeHT MOXET LOMOMHUTbL CMIMCOK
NCMoNb30BaHHOW NUTEPATYPbl COBPEMEHHBIMU CTOYHUKAMU, HE NPELCTABNEHHBIMUA B CNICKE PEKOMEHA0BAHHOM
nnTepatypbl, 1 B fanbHELWEM NCMONb30BaTh COBCTBEHHBLIE NOArOTOBNEHHBIE Y4ebHble MaTepranbl NPpY HanUcaHum
KYPCOBbIX 1 AWUMNOMHbIX paborT.
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10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHOro obecneyeHnst U MHGOOPMaLLMOHHDBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune ancumnnmHbl "KoMMbloTEPHAsA reOMETPUS U rEOMETPUYECKOE MOLENMPOBaHME" NpesnonaraeT UCNoNb30BaHNe
cnemyrolero NporpaMMHOro obecrneyeHns U MHPOPMALIMOHHO-CMPABOYHbBIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT ogoucHoro nporpammHoro obecnedeHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader Xl

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

OcBoeHue gucumnauHbl "KoMnbloTepHas reoMeTpus 1 reoMeTpruyeckoe MoOenmpoBaHme” npeanonaraet Ncrnonb3osaHne
cnepyrolero MatepuanbHo-TEXHUYEeCKoro obecneyeHus:

KomnbloTepHbIii knace, npeacTaensowmin coboin paboyee Mecto npenogaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IIOYAIOWNX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbLIA KOMMNbIOTEP, NNLIEH3NOHHOE NPOrpaMMHoEe
obecneveHune. Kaxaplii KOMMbIOTEP UMEET WNPOKOMONOCHLIA AoCTyn B ceTb VIHTepHeT. Bce KoMMNbioTepbl MOAKNIOYEHbI K
KoprnopaTuBHON kKoMnbloTepHoW ceTn KDY n HaxopaTca B e4MHOM OOMEHE.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHusl oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

I'Ile Heobxo0OUMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouue
BOCMpUATUE NHpOpMALIN 06y‘-la}OLIJ,I/1MI/IC$I nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

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

- CO3[aHWe KOHTEHTA, KOTOPbIi MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMAaLIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHOWN, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNe BUPTYanbHbIX nabopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn MHGOPMaLUmMn, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeOGUHAPOB, KOTOPbLIE MOTYT
6bITb MCNONb30BaHbI ANs NPOBEAEHNS BUPTYaNbHbIX NEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
JAMCTaHUMOHHOro 06y4eHmns, NpoBeieHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BIMONHEHHbIX PaboT,
NPOBELEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOWM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHn3aLummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKMNTENBHOCTU cAaqm 0byyatolwmMMcs UHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTAMU
300pO0BbS (POPM MPOMEXYTOUYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTN UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON PopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTU MOAFOTOBKM 0Byyatolerocs K 0TBETY Ha 3a4éTe UNM 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MaTtemartrka n KOMNbloTEPHbIE HAayKn" 1 NPodomo NOAroToBkn MartemMaTnyeckoe n KOMNbIOTEPHOE MOLENVMPOBAHUE .
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