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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 Martematuka; ctapwmii npenogasarens, K.H. TpowwnH M.,

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pPe3ynbTaTos 00yyeHns No aucuunInHe (Moaysnto), COOTHECEHHbIX C MNaHUPyeMbIMM
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 CAMOCTOSTENbHOM paboThl MO AMCUMNANHE/ MOLYNO

4.2. CopepxaHvne gUCLUNInHbI

5. MepeyeHb y4ebHO-MeToaNYeckoro obecneyeHns onsi cCaMocTosTeNbHol paboTbl 06y4HatoWwmxcs no ANcUnnInHe
(Momynio)

6. POHLI OLLEHOYHBIX CPEeACcTB No AUCLMNAMHE (MOOYNO)

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 OCYLIECTBNEeHUN 0Bpa3oBaTenbHOro npolecca no
AMCLMNNMHE (MOAYNIO), BKNOYAs NepeyeHb NporpamMMHoOro obecneyeHns 1 UHGPOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM (NpW
HeobXxoaMMOCTK)

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

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 ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 Martematuka; ctapwmii npenogasarens, 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
MK-5 CNOCOBHOCTBIO K TBOPYECKOMY NMPUMEHEHWIO, PAa3BUTUIO 1 peanuaauum
MaTeMaTMYECKM CNOXHbIX anrOpUTMOB B COBPEMEHHBIX NPOrpPaMMHbIX
KoMnnekcax
MNK-6 CMOCOBHOCTbIO K COBCTBEHHOMY BUAEHWIO NPVKNALHOrO acnekTa B CTPOrnx

MaTeMaTU4eCcKnx OOpPMynMpoBKax

MnK-9 CMOCOBHOCTbIO pasnnyHbIM 06pa3oM NPeacTaBnsaTb U aaanTUpoBaTh
MaTeMaTnyecKkmne 3HaHNs C y4EeTOM YPOBHS ayamTopum

MnK-10 CMOCOBHOCTBIO K MPenofaBaHuio 3NKO-MaTeEMaTUYECKUX AUCLUMNINH U
MHPOPMaTMKM B 06pa30BaTeNbHbIX OPraHn3aLmsax OCHOBHOIo obLwero,
cpeaHero oblwero, CpeaHero NPoeCCMOHaNbLHOIO U Bbicluero 06pasoBaHus

MnK-11 CMOCOBHOCTbIO U NPEeaPacnoNoOXEHHOCTbIO K NPOCBETUTENbHOM 1
BOCMMTaTENbHON OeATeNbHOCTU, FTOTOBHOCTbL NponaraHanpoBath 1
NonynsapuanpoBaTh Hay4Hble OOCTUXEHMS

MK-7 CMOCOBHOCTbIO K MPUMEHEHWNIO METOLOB MATEMAaTNYECKOro 1
a/ITOPUTMMUYECKOr0 MOENNPOBaHUS MPU aHann3e 3KOHOMUYECKUX U
coLmanbHbIX MPOLECCOB, 3aaa4y busHeca, (PUHAHCOBOW 1 aKTyapHOM
MaTemMaTunkm

rnK-8 CNOCOBHOCTbIO POPMYNPOBATL B MPOBNEMHO-3a0a4HO doopMe He
MatemMaTu4yeckne TUMbl 3HaHWS (B TOM YMCNe ryMaHUTapHble)

BbINyCKHWK, OCBOMBLUIMIA AUCUUMANHY:
JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

CB0604HO MPUMEHSITb MOJTyHEHHbIE HABLIKM NMPW MOOENMPOBAHMN 1 pacyeTe reoOMeTPMHecKrX 3aday Ha KOMbIoTepe.
YMeTb NCMonb30BaTb CUCTEMBI KOMMbIOTEPHON anrebpbl. YMeTb (OOpMynMpoBaTh MaTeMaTUHeckylo 3aaaqy YeTko ans
peanusauunn Ha KoMmnbloTepe.

2. MecTo AMCUMNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHoi obpa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHas ancumnnuHa BkitoyeHa B pasgen "B1.B.[0B.3 OucumnnuHbl (Mogynn)" OCHOBHOM NPOdECCUOHANbHOW
obpasosatenbHol nporpammbl 01.04.01 "Matematrika (AHann3 Ha MHOroobpasusx)" 1 OTHOCUTCS K AUCLIMINIMHAM MO
BblGOpY.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNIeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbiX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 48 4aca(oB), B TOM yncne nekuuu - 24 yaca(oB), NpakTMyeckne 3aHsTus - 24 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 60 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPONS ANCLMMNNHBI: 3k3amMeH B 1 cemecTpe.

PeructpaunoHHbIii Homep 3AE
Crpannua 3 u3 9. [T VHIT[

PHEORM,

it
BEPCHTET

A

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 Martematuka; ctapwmii npenogasarens, K.H. TpowwnH M.,

4. CopepXxaHue OUCLUMNMNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMaTM4yeCcKuii NaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE/ MOAYIO

Bupabl 1 yachl
Pasgen KOHTaKTHOW paboTbl,
MX TPYA0EMKOCTb
N AUCLMNNHDBI/ CemecTp F()g ﬂacax) CaMo;;%’g;"bHa"
monayns
ay Nexumm MpakTnyeckmellabopaTtopHbie)
3aHATUA pabortbl
1 Tema 1. BBeneHue B ncnonb3oBaHue 1 3 3 0 8
‘lcuctem komnbioTEpPHOI anrebpsl
2.[Tema 2. OcHoBbl Maxima 1 3 3 0 8
Tema 3. MaccuBbl, BEKTOpbI,
3.|MaTtpuLbl 1 orepaLmm C HUMK B 1 3 3 0 8
Maxima
4.[Tema 4. 'pacpmka B Maxima 1 3 3 0 9
Tema 5. OCHOBbI NPOrpamMMnpoBaHns
5. 8 Maxima 1 4 4 0 9
Tewma 6. dnddpepeHunanbHas
6. reomeTpusa B Maxima 1 4 4 0 9
Tema 7. MogenupoBsaHve gopakTanos
7. 8 Maxima 1 4 4 0 9
toro 24 24 0 60

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. BBepeHue B Ucnonb3oBaHWe CUCTEM KOMIMbIOTEPHOW anrebpbl

B nekummn paccmaTpmBalTCs CUCTEMbI KOMMNbIOTEPHOM anrebpbl (CKA), ncTopust ux BO3HMKHOBEHUS, 0630p CBOICTB
otaenbHbix CKA 1 nx cpaBHeHne. Takxe paccMaTpmBakTCs OTINYNTENBbHBIE OCOOEHHOCTIN YNCIEHHBIX U CUMBOJIBbHBIX
BbIYMCNEHUIA Ha KoMMbloTepe. Jlekuns HOCWT BBOOHbIV XapakTep.

Tema 2. OcHoBbl Maxima

B nekuumu obeyxpatotcst noctonHectea CKA Maxima, npouecc ee ycTaHOBKM, MHTepdoeiic, cnpaska. Takxe
paccmatpuBatoTcs 6a3oBble oelicTBUS: paboTa ¢ Yicnamm, oopMynammn, KOHCTaHTaMu1, NEPEMEHHBIMU, PYHKLIMSMN.
Nekuns HOCUT BBOOHbLIV XapakTep.

Tema 3. MaccuBbl, BeKTOpbI, MaTpuLbl 1 onepauun ¢ HUMu B Maxima

B nekuumun paccMaTpmuBatoTcs aneMeHTbl TMHeNHoM anrebpbl: AeCTBMS C BEKTOpaMm, Matpuuamn. [JleMoHCTprpyeTcs
3arpyska naketa goyHKUMM komaHgoi \verb"load". PelwaeTtcs npoctas 3agaya o 3ameHe b6aswca.

Tewma 4. 'pachuka B Maxima

B nekummn nsyvaetcs NOCTPOEHNE PA3NNYHBIX FPagNYeckux 06 bEKTOB (KaK IBYMEPHbIX, Tak U TPEXMEPHDIX): TOUKMU,
OTPE3KM, IOMaHbIe, KPUBbIE, MOBEPXHOCTU. TakXe paccMaTprBaloOTCs pas3nnyHble onuum ux oTobpaxeHus un
COBMelleHne rpadorkos.

Tema 5. OcHoBbI NporpamMmmupoBaHus B Maxima

B nekumun oxsaTbiBaIOTCA OCHOBbI MPOrPaMMNPOBAHNS: 3a8aHne OyHKLMIA 1 NOKaNbHbIX MEPEMEHHbIX, ONepaTopb! LMkKna
1 YCNOBWS, 3KCMOPT U UMMOPT AaHHbIX, B3aNMOAENCTBUE C CUCTEMO NOATrOTOBKM AOKYyMeHTOB LaTeX.

Tema 6. OucpcpepeHumanbHas reometpus B Maxima

B aT0lh nekumm KpuBble 1 NOBEPXHOCTU M3yyaroTcs bonee AeTanbHO. Mbl CTPOUM KacaTenbHble NPsiMble U MIOCKOCTH,
HaxoLMM conpoBoxjatolme penepsbl. MoacunteiBaem 6a3oBble AndddepeHUManbHble XapakTePUCTUKK, Takue Kak
KPUBM3HA U KPYYEHME KPMBOM, HOPManbHas, NoMHas U CPeaHAs KPMBM3HbI MOBEPXHOCTHW, €€ NEPBYIO N BTOPYIO
KBagpaTtuyHyto doopmy, unamkatpucy [ioneHa.

Tema 7. MopenupoBaHue cppakTtanos B Maxima

B 3701 nekumun Mbl 3HAKOMUMCS C OCHOBHbIMM METOLAMM 1 anrOPUTMamm NoCTPOEHUS dopakTanbHbIX MHOXECTB.

YCTp0I7ICTBO Takux MHOXECTB HECBOMCTBEHHO AN NPUBbIYHbIX HAM 06bekToB ,D,M(*)(pepeHleaﬂbHOIZ reomeTpun.
CDpaKTaJ'IbI nopoXanakwTca ntepaunoHHbIMU nNpoueccamm C NPOCTbIMU NpaBuiamn.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s CaMOCTOsSITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota obyHarolyxcs BoIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BbINONHSAT 3a4aHUsl, 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 aNeKTPOHHLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumnm 1 ocywecTBneHms 0bpasoBaTeNbHOM AeaTeNbHOCTM No 06pa3oBaTenbHbIM NPOrpaMMmam BbICLErO
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMMamM crneumanmTeTa, nporpaMMam MarucTpaTtypbl (YyTBepXaeH
npvkasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoin @enepaumm ot 5 anpens 2017 roga N301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm N14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBeaeHUIA"

MonoxeHwne ot 24 nekabps 2015 r. € 0.1.1.67-06/265/15 "O nopsiake NpoBeaeHUsl TEKYLWEro KOHTPONS YyCneBaeMocTu u
NPOMEXYTOYHOW aTtTecTauum obyyarowmnxcs geaepansHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa30BaTENbHOMO
yupexaeHus Boiclero obpasosaHus "KasaHckuii (MprBonxckuit) doenepansHolii yHuBepeuteT"

MonoxeHune N 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMypoBaHUM poHLA OLEHOYHbBIX CPEACTB A4S
NMpoBeAeHNs TeKyLel, TPOMEXYTOYHOR U NTOrOBOI atTectauum obyyarowmnxcs enepansHOro rocyapCTBEHHOMO
ABTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii
yHuBepcuteT""

MonoxeHne N 0.1.1.56-06/54/11 ot 26 okTs6ps 2011 r. "OB6 aneKTPOHHLIX 06pa30BaTENbHbLIX Pecypcax enepanbHOro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENbHOIO Y4PEXOEHUS BbICIIEr0 MPOECCMOHANBHOr0 06pa3oBaHus
"KasaHckun (MNpusonxckuin) doegepanbHblin yHuBepcuteT""

PernameHT N 0.1.1.67-06/66/16 ot 30 MapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCNOMb30BaHMIO B
y4ebHOM npoLecce U yaaneHus anekTPoHHbIX 0BpasoBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOr0 0byyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOMO yupeXxaeHNs Boiclwero 0bpasosaHus "KasaHckui
(MpuBonxckuin) henepanbHblin yHuBepcuTeT™

PernameHnt N 0.1.1.67-06/11/16 ot 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKUN 3HAHMIA 0By4yarowmxcs B
oeliepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pasoBaTeibHOM yupexaeHun Bouicluero obpasoaHus "KasaHckui
(MpuBonXckui) henepanbHbll yHMBEpPCUTET™"

Pernament N 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX U3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa30BaTeNbHOM YYPEXAEHNN BbICWEr0 NPOPECCUOHANBHOMO
06pasosaHus "KasaHckuit (Mpusonxckuit) doenepanbHblil yHuBepeuteT""

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

Systems and Packages per Purpose = Cuctembl 1 nakeTtbl, 0TCOPTMPOBAHHbIE NO HA3HAYEHNIO -
www.computeralgebra.nl/systemsoverview

Cuctema komnbioTepHolt anrebpbl - ru.wikipedia.org/?oldid=75079823

CraxvH H. A. OcHoBbl paboTbl C CUCTEMOI aHANUTUYECKMX (CUMBONbHBIX) BbluMcneHuidi Maxima -
www.uneex.ru/static/MethodBooks_Maxima/Maxima.pdf

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

TpowwuH . . MogenuposaHne cpaktanos B cpene Maxima. Yactb | - kpfu.ru/docs/F1416066913/main._1_.pdf

TpowwH IN. . MogenupoBaHue dopaktanos B cpeae Maxima. Yactb |l. XaoTnyeckas anHamuka u gopakrans -
kpfu.ru/docs/F1526739216/main.pdf

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

6. dOoHA OLEHOYHbIX CPeACcTB MO AucuunnuHe (Moaynio)

6.1 MepeyeHb KOMMNETEHLMI C YKa3zaHUEM 3TanoB MX popMUpoOBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONSI X OCBOEHUSI

dopma KOHTpons OueHuBaembie
dran KOMNETeHLLMM Tembl (paznenbl) AUCUUMIIUHDBI
Cemectp 1
TeKyLL Ui KOHTPOIIb
1 KomnbtoTepHas MK-6 , NMK-5, NMK-11, 4. 'padpuka B Maxima
nporpamma MK-10 6. dnddpepeHunanbHas reomeTpus B Maxima
KomnblotepHas ) ) ) 5. OcHoBbl NporpammuposaHuns B Maxima
2 nporpamma MK-9, TIK-8,, MK-7 7. MogennposaHue tppakTtanos B Maxima
MK-10, MK-11, MK-5,
Oksamet MK-6, MK-7, MK-8, MK-9

PernctpaumoHrHbIii HoMmep
CrpaHnnua 5 n3 9.




Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 Martematuka; ctapwmii npenogasarens, K.H. TpowwnH M.,

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEeHU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

cuctemaTyeckoe u
rnybokoe 3HaHune
y4ebHO-NporpaMmMHoro

npenycMOTPEHHblE
nporpammon, ycsoun
OCHOBHYI0O nuTeparypy u

crnocobHocTn B
MOHUMAHWUM, N3NOXEHNN
1 UCMONb30BAHNM
y4yebHO-NporpaMMHoro
maTepuana.

y4eBbHO-MPOorpaMMHOro
matepuana, ycrewHo
BbINONHUA

nuTeparypy,
PEKOMEH0BAHHYIO

nporpammorn

y4ebHOo-NporpaMmMHoro
matepvana B o6beme,
HeobxoaMMOoM ans

cnpaswncs ¢
BbINONMHEHWEM 3a0aHNNA,
npenycMOTPEHHbIX

npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnagaert
npogpeccuun, Nposisun  [npodpeccrmoHanbHom HeobXoaMMbIMU
TBOpYEeckme OeaTenbHOCTH. 3HaHWAMN Onga nx

yCTpaHeHus nofn
PYKOBOLCTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-MporpamMMHOro
matepuana, LonyCcTun

martepuana, yMeHue npeLyCMOTPEHHbIE nanbHelwen yuebbl U [MpuHUMNnanbHble
cBOOOLHO BBIMOMHSATL  |NPOrpaMMolt 3aaaHns, |npeacToswei paboTtol  |OWNOKW B BbINONHEHWN
3aaHus, YCBOWN OCHOBHYHO no npodpeccun, npeLyCMOTPEHHbIX

nporpamMmon 3aJaHui u
He cnocobeH
NPOLONXUTE 0ByHeHNe

3HaKOM C OVCUMNANHBI, NoKasan |nporpaMmMoii, 3HaKOM C (Mav NpUCTynnUTb No
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypom, |oKoOHYaHnn
nnteparypon, XxapakTtep 3HaHui no pekomMeHOoBaHHOM YHUBepcuTeTa K
pekomMeHO0BaHHOM ancumnnuHe mn nporpammorn npodpeccrnoHanbHom
nporpamMmorn cnocobeH K ux OVCUMMNWHBI, AOMNYCTUN |LesTenbHOCTM 6e3
OVCLUMNAUHBI, YCBOUAT  |CAMOCTOSATENBHOMY MOrpewWwHoCcTN B OTBETE |AONONHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHWIO U Ha 3K3aMeHe 1 npu 3aHATUIA NO
MOHATUIA ANCLUNNUHBI B [0BHOBNEHMIO B XO4€ BbINOMHEHNM COOTBETCTBYIOWEN
UX 3HaYeHUn ons LanbHerwemn yuebHOW  [9K3aMeHaLMOHHbIX JVcunnInHe.

Kputepum
Dopma OLEHMBaHMA 3ran
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 1

TekyLLUA KOHTPONb

KomnbioTepHas [Bbicokuii ypoBeHb Xopowwui ypoBeHb Y noBnetBopuTeNbHbIN  (HegocTaToyHbIn

nporpamma YMEHWA N HaBbIKOB YMEHW N HaBbIKOB YPOBEHb YMEHWUI 1 YPOBEHb YMEHWIA U 1
nporpamMmMMpoBaHus, B [MpOrpaMMUPOBaHNS, B [HABbIKOB HaBbIKOB
TOM yncne TOM Yncne nporpamMMMpoBaHusl, B |MPOrpaMmMmnpoBaHns, B 2
MOLENNPOBaHNS, MO4ENNPOBaHMs, TOM Yncne TOM yncne
anroputTMmMsauuw, anroputMmsauuu, MOLENNPOBaHNS, Mo4ennpoBaHus,
MCMNONb30BaHMA A3blka |MCMOMb30BAHNS A3blKa |anropuTMU3aumm, anroputMmM3auuu,
NporpamMmMmMpoBaHus. NporpamMMmMpoBaHus. MCMNONb30BaHMA A3blka |MCMOMb30BaHNS A3blKa
MNMocTtaBneHHas 3apava |[loctaBneHHas 3agaya |NpOrpaMMMpoBaHUS. nporpamMMmMpoBaHusl.
MOMHOCTbIO peleHa. B OCHOBHOM pelweHa. |[[loctaBneHHas 3agaya |[locTaBneHHas 3ajadva

peleHa 4acTu4Ho. He peleHa.

Ok3ameH O6yyatolwwpniics Obyyatowmiicst O6yuatolwuniics Obyuyatowmiicst
obHapyxun obHapyXun nosnHoe 0B6HapyXun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XxoaMMbie O/ OLLEHKWN 3HaHUN, YMEHUH,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl jooOpMUPOBaHUA KOMIMETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNbHOM NPOrpamMmmbl

Cemectp 1

TekyLUn KOHTPONb
1. KomnbloTepHas nporpamma

Tembl 4, 6

CocTaBunTb Nporpammy, peanvayollyto NocTpoeHue penepa dpeHe-Ceppe ANs NPOU3BObHON rNaakoi perynsipHou

KpuBOW.

CocTaBTb nporpammy, Haxoosawyto KpUBmn3Hy U Kpy4yeHune KpI/IBOIZ.

CocTaBuTtb NporpamMmy, Haxoasiyto rayccoBy KPUBU3HY MOBEPXHOCTN.
2. KomnblotepHas nporpamma

Tembl 5,7

CocTaBnTb NporpamMmy, peanuaytoLlyto NocTpoeHne MHoxecTea MaHaens6poTa.
CocTaBnTb NporpamMmy, peanunsytoLlyto NoCTPoeHne MHOXeCTB Xionua.
CocTaBnTb NporpamMmy, peanuaytoLlyto NocTPOEHVE aTTpakTopa NPOV3BObHOV CUCTEMbI UTEPMPOBaHHbLIX (OYHKLIUA.

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky
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Ok3ameH

Bonpochbl k ak3ameny:

- CUCTEMbI KOMMbIOTEPHO anrebpbl. NpeumyilecTsa U ocobeHHocTn Maxima

- NpencTaBleHNne MaccrBOB, BEKTOPOB, MaTpuL B Maxima

- BUAbl rpacpukm B Maxima. KomaHabl ons otobpaxeHus rpadomku

- OCHOBbI MporpammmpoBaHus B Maxima. KomaHabl LMKIOB 1 YCNOBHbLIV oneparop.

- 3aflaHne Npou3BoaHoN hyHkuun B Maxima. PeweHne ondgoepeHumnanbHoro ypaBHeHus.

- anropuTMbl NMOCTPOEHMS (PapPKTANOB: aTTPAKTOP CUCTEMBI UTEPUPOBAHHBIX CPYHKLMIA, MHOXecTBO MaHaens6poTa,
mMHOXecTBa Xtonuma, atTpaktop JlopeHua

6.4 MeTtoouyeckue matepuansbl, onpeanensitowue npowuenypbl oLueHNBaH1Ms 3HaHUA, YyMEHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLMX 3Tanbl oopMMpoBaHMA KOMMNETEeHLUI

B K®Y peiictByeT 6anibHO-pEATUHIOBas CUCTEMA OLEHKM 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Momynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopouo".

56-70 6annos - "yLoBNETBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

®dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUI, HaBbIKOB U (UK) onbiTa dran | KonuuectBo
KOHTpOns LesiITeNbHOCTU, XapaKTepU3yroLLLUX 3Tanbl OPMUPOBaAHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TekyLLuin KOHTPONb
KomnbtoTepHas |Obyyarowmecs CaMoCTOATENbHO COCTABNSOT NPOrpamMmMy Ha onpenenéHHOM

nporpamma A3bIKE NPOrpaMMMpPOBaHNS B COOTBETCTBUN C 3afaHneMm. [porpamma coaércs 1 2525
npenonasaTento B 3NeKTPOHHOM Buae. OueHuBaeTCcs peannsaums anroputmoB Ha
A3bIKE NPOrpPaMMMUPOBaHNS, OOCTUXEHNE 3a0aHHOro peaynbraTa. 2
Bcero: 50
9K3ameH OK3aMeH HaueneH Ha KOMMNEKCHYHO NPOBEPKY OCBOEHMS ANCLMMIMHBI. OK3aMeH 50

NPOBOAMUTCS B YCTHOW WX NCbMEHHOM ddopMe Mo Bunetam, B KOTOPbIX
colepxarcsi BONpoch (3afaHus) no BceM Temam kypca. Obyyatowemycs aaércs
BpeMs Ha noarotoeky. OUeHMBaeTCs BnaaeHre Matepranom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb MPUMEHSITb HYXHbIE 3HAHUS, HABbLIKU 1 YMEHUS Mpw
aHanuse NPo6neMHbIX CUTyaLMUii 1 PeleHnn NPaKTUYeCKUX 3aaaHu.

7. NepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMINHDI
(momyns)

7.1 OcHOBHasl nuTeparypa:

AHanuTtnyeckas reometpus , Y. 3. MHoromepHble npocTpaHcTBa. [ MnepnoBepxHOCTN BTOPOro nopsaka, WypsirnH, Bagum
Bacunbeswny;lypbirvH, Bagum Bagumosny, 2014r.

MpakTnyeckne 3afaHunsi No BbiCWE MaTeMaTke ¢ NpUMeHeHneM nporpamMmbl Maxima, A6zanunos, damup
®dapuposuny;Manakaes, Muxann CtenaHosuy;lnpokosa, EneHa AnekcaHgposHa, 2012r.
OcHoBbI paboThbl C CUCTEMOM KOMNbIOTEPHOM anrebpbl Maxima. Y. 2, , 2013r.

Yuukapés E. A., KomnbloTepHas matematmka ¢ Maxima: PykoBoacTBo Ans WKOAbHWUKOB 1 cTyaeHToB / E. A.Ynykapés. -
M. : ALT Linux, 2012. - 384 c.

TpowwH M. N. MogenuposaHue dpakTtanos B cpefe Maxima. Hactb |. Ppakransl Ha nnockocTn u B npoctpaHctee / 1. U.
TpowwuH. - KazaHb : KDY, 2014. - 92 c.

TpowwuH . . KomnbloTepHas reoMeTpust U reoMeTpnyeckoe MoaennposaHme (3agayun) [OnekTpoHHbii pecypc] / . .
TpowwH. - KasaHnb : KPY, 2015. - 55 c. - Pexxum goctyna: kpfu.ru//staff_files/F990705481/Comp_geom_low_size.pdf

Byiimos B.A. eoMeTpryeckoe MooenvpoBaHue n KoMnbioTepHas rpadunka [SnekTpoHHbI pecypc] B.A. Byiimos. - M. :
TYCYP, 2011. - 104 c. - 3arn. ¢ akpaHa. - Pexum goctyna: http://e.lanbook.com/book/11670

NaepeHtok, C.1O. PeweHne 3amay B YacTHbIX Mpon3BoaHbix B cpeae MAXIMA: KoMMbloTepHbI MPakTUKyM: y4ebHoe
nocobue nns By30B [OnekTpoHHbI pecypc] / C.10. laBpeHiok. - M. : HAFY MUDI, 2012. - 68 c. - 3arn. ¢ akpaHa. -
Pexwum goctyna: http://e.lanbook.com/book/75845
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EcasH A.P. MporpammnpoBaHne B Maxima : y4ebHoe nocobue / A. P. EcasiH, B. H. Yybapvkos, H. M. [lo6poBaonbckui,
A. B. AkywwH. - Tyna : TynbCKuii rocygapCcTBEHHbIA negarornyeckuin yausepcutet um. J1. H. Tonctoro, 2012. - 351 c. -
3arn. ¢ akpaHa. - Pexwum goctyna :
http://www.bibliorossica.com/book.html?search_query=maxima&currBookld=9019&In=ru

7.2. OononHutenbHaa nuteparypa:

MeToonyeckne pekoMeHOaLum no NPUMEHEHNIO CUCTEMbI aHANMTUYECKMX BbluMcneHunin Mathematica nns nsyyeHus
OTLENbHbIX pa3fenoB MmatemMatuku, XabmwbynnvHa, N'ysens 3abuposHa, 2009r.

TpowwuH . . MogenuposaHne cppaktanos B cpeae Maxima. Hactb Il. Xaotudeckas guHamunka n gopaktansi
[OnekTpoHHbI pecypc] / 1. V. TpowwuH. - KasaHnb : KPY, 2012. - 48 c. - Pexxum gocTyna:
kpfu.ru/docs/F1526739216/main.pdf

Xaiipapos I".I". MNpyMepbl BbINOSHEHWS CAMOCTOSITENbHBIX PabOoT MO KOMMNbIOTEPHON FreoMeTpun 1 rpadomke.
MeTonnyeckune ykasaHusi K caMocTosiTeNlbHbIM paboTam [DnekTpoHHbI pecypc] / .l Xaiipapos. - CM6. : HAY UTMO,
2005. - 52 c. - 3arn. ¢ akpaHa. - Pexxum pgoctyna: http://e.lanbook.com/book/43532

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

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

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

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

B x04e NeKumMoHHbIX 3aHATUIA BECTU KOHCMEKTUPOBaHMe y4ebHoro matepuana. Obpawars BHUMaHWe Ha Kateropum,
hOPMYIMPOBKYM, PACKPbIBAOWMNE COAEPXAHNE TEX UMW VHbIX SBNIEHUIA 1 NMPOLIECCOB, HAYYHbIE BbIBOLbI 1 MPAKTUYECKME
peKkoMeHaaLun, NoNOXMUTENbHbIA OMbIT B OPaTOPCKOM McKyccTBe. XKenatenbHO 0CTaBuTb B paboymx KOHCMNEKTax nons, Ha
KOTOPbIX AenaTb NOMETKU U3 PEKOMEHIOBAHHONM NTEPaTypPbl, OMONHSIOWME MaTEPUAn NPOCYWAaHHOW NEKUMM, a Takxe
noayepkmearoLye 0cobyro BaXHOCTb TEX MU MHBIX TEOPETUYECKIMX NONOXEHWUI. 3aaBaTb NPenofaBaTeNio yToUHSsoWme
BOMPOCHI C LIENbIO YSICHEHNS TEOPETUYECKIMX MONOXEHWUIA, PA3PELIEHUSI CMIOPHbBIX CUTYaLIWA.

B xone noaroToBkM K CEMUHAPaM M3y4nTb OCHOBHYIO TEpaTypy, 03HAKOMUTLCS C AOMONHUTENbHOM NMTEepaTypoi,
HOBBbIMY MyBnMKauusaMy B NEPUOANYECKUX N3AHNAX: XypHanax, rasetax v 1.4. [py 3TOM y4ecTb pekoMeHaaLmum
npenogaeatens n TpeboBaHus yuebHo nporpammel. [lopabaTbiBaTth CBOM KOHCMEKT NEKLUW, Aenasi B HEM
COOTBETCTBYIOLME 3ANUCY U3 IUTEPATYPbI, PEKOMEHLOBAHHOW NPENOLABATENEM U NPELYCMOTPEHHON y4ebHON
nporpammoii. NMoAroToBMTb TE3NChI ANS BBICTYNNEHUI MO BCEM y4ebHbIM BONMpPOCaM, BEIHOCMMbBIM Ha CeMMHap. M0ToBSICh K
LoKnagy unu pedgpepaTmBHOMY cooblueHuto, obpallaTtbcs 3a METOAMYECKO NMOMOLLbIO K NpenonasaTento. CoctaButb
MnaH-KOHCMEKT CBOEro BbICTynNeHus. MpoaymaTtb NprMepbl ¢ Lenbio 06ecneyeHns TECHOM CBA3M U3y4aeMoi Teopun ¢
peanbHOl XU3Hbt0. CBOEBPEMEHHOE 1 KAYECTBEHHOE BbINONHEHNE CAMOCTOSITENbHOM paboThl Hasnpyetcs Ha
cobnioAeHUN HACTOSAWMUX PEKOMEHAALMIA 1 U3YYEHUN PEKOMEHA0BAHHOM nuTepatypbl. CTyLEeHT MOXET LOMOMHUTbL CMMCOK
MCMONb30BAHHOW NUTEPATYPbl COBPEMEHHBIMU CTOYHUKAMU, HE MPELCTaBNEHHBIMUA B CNMCKE PEKOMEHA0BaHHOM
nMTepatypbl, 1 B faNbHENLWEM MCMONb30BaTh COBCTBEHHbIE NOArOTOBNEHHbIE YH4ebHbIE MaTepuansl NPy HanucaHum
KYPCOBbIX 1 AWUMIOMHBIX paborT.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no AUCLUNINHe (MOAyNo), BK/oYasi nepeyeHb NPorpaMMHOro o6ecneyeHmst U UHGPOPMaLLMOHHBIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHue gucumnauHbl "KoMnbloTepHble TEXHONOMK B reoMeTpumn” npearonaraet UCMNob30BaHUe credyolero
NPOrpamMmMHOro obecnedyeHns 1 MHPOPMAaLIMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader Xl

11. OnucaHue matepuanbHO-TeEXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLLECTB/IEHUs 06pa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

OcBoenrne gucuunnmHbl "KoMnbloTepHbIE TEXHONOrMKU B reoMeTpun” npeanonaraeT MCNoNb30BaHe Cneayolero
MaTepranbHO-TEXHUYECKOro 06ecneyeHus:

PernctpaumoHrHbIii HoMep
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KomnbloTepHbI Knace, npeactaensiowmii coboi paboyee MeCcTo npenoaasatens U He MeHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHDIA CTON, CTY/, MEPCOHA/bHBIV KOMMbIOTEP, IMLEH3UOHHOE MPOrPamMMHOE
obecneyeHune. Kax bl KOMMNbIOTEP UMEET WPOKOMONOCHLIN AOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl MOAKHOYEHbI K
KoprnopaTuBHOW koMmnbtoTepHon cetn KDY n HaxopAaTcs B €AMHOM LOMEHE.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoamMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeToabl 1 TeXHonorum, obneryaroume
BOCMpUsITAE NHpopMaLMKN 0By4YatoWwmMMUCs MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWTabrypoBaHus TekcTa U n3obpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPOrpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA AN Nepeaayn MHGopMaLMm, OpraHn3aL iy pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyatoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06y'-|a+ou4er00ﬂ npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cootTBeTcTBuUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 01.04.01
"MatemaTuka" u MarmcTepckol nporpamMme AHanma Ha MHOroobpasusx .
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