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

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

DE
wW CEL e
+ ﬁ:f

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
KomnbloTepHble TEXHONOrUW B reoMeTpum

HanpasneHue nogrotosku: 01.04.01 - MaTtematuka

Mpodounb NOAroToBKW: AHaNM3 Ha MHOroobpasunsix
KBanugoukaums BbinyCKHUKA: MarmcTp

®dopma obyyeHns: o4Hoe

S3blk 0By4eHMsI: pycCKul

"on Havana obyyeHus no obpasoBaTenbHoi nporpamMme: 2020

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



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 oucumnnuHbl paspaboTan(a)(n) ctapwuii npenoaaeatens, 6/c 3ybkosa C.K. (Kadenpa reometpun,
otneneHne maremartuku), Svetlana.Kuzmina@kpfu.ru ; Begywmin nporpammuct TpowuH MN.U. (Pegakums xypHana
N3sectus BY3oB. Matematumka, K®PY), Paul. Troshin@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
MnK-2 CnocobeH aKkT1BHO y4acTBOBATb B UCCNEA0BaHUM HOBbIX MaTeMaTnyecknx moaenei

B €CTECTBEHHbIX HayKax

MNnK-4 CnocobeH OpneHTUPOBaTLCS B COBPEMEHHbIX anropuTMax KOMMbOTEPHON
MatemaTukun; obnanatb CNOCOOHOCTAMM K 3CRCPEKTUBHOMY MPUMEHEHUIO U
peannsauny MaTeMaTUYecKun CroXHbIX anropuTMOB B COBPEMEHHbIX NMPOrpaMMHbIX
Komnnekcax

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbIE MOHATMSI NpeaMeTa, onpeneneHunst U CBOMCTBa MaTeMaTn4eckux 06 beKToB, NCMONb3yeMblX B 3TOW obnactu,
POPMYNIMPOBKU YTBEPXOEHWA, METOAbI X AOKA3aTeNbCTBa, BO3MOXHbIE COIEPb! UX MPUSTOXEHMWIA.

JonxeH ymeTb:

pewatb 3a4a4u TeEOPETUHECKOro 1 NPVKNaAHOro Xapaktepa U3 pasfnnyHbIX pasnenos npeaMeTta, 4okasblBath
YTBEPXAEHWS, CTPOUTb MOAENN 0OEKTOB 1 NOHSTUIA.

JlonxeH Bnanetb:

MareMaTtn4yeCckmm annapartom npegmeTa, Metonoamm nokasatenbcrsa YTBep)KJJ,eHMVI B 9TOMN oénacm, HaBblKaMu
peweHnsa OCHOBHbIX 3a4ad.

JlonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

CeoboaHo NPUMEHATb NONy4YeHHble HaBbIKN NMPK MOOEeNNPoOBaHNN N pacyeTe reoMeTpmnyeCckmnx 3anad Ha KoMmnbroTepe.
YMeTb ncrnonb3oBartb CUCTEMBI KOMﬂb}OTepHOVI anre6pb|. YMeTb popMynmpoBatb MateMaTn4eckyto 3agadvy 4eTko ang
peann3aunmn Ha KoMmnbtoTepe.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.1B.03.01 OucumnaumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHo nporpammel 01.04.01 "MaTtematuka (AHann3 Ha MHoroobpasusix)" n oTHoCKTCS K
LMCLMMNNMHaM no Belbopy.

OcsauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem oucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONM4yecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTtakTHas paboTa - 49 yaca(oB), B TOM 4Ynucne nekuun - 24 yaca(oB), npakTnyeckme 3aHsTus - 24 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 59 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUUMNUHBIL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue oUCUUNNIUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 "Matematuka".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. BeegeHve B ncnonb3oBaHne
1. = 1 3 3 0 8
CVCTEM KOMMBIOTEPHO anrebpsbl
2.|Tema 2. OcHoBbl Maxima 1 3 3 0 8
Tema 3. MaccuBbl, BEKTOpHI,
3.|Matpuubl 1 onepauun ¢ HUMK B 1 3 3 0 8
Maxima
4.|Tema 4. ['pacpuka B Maxima 1 3 3 0 9
Tema 5. OCHOBbI NPOrpamMMnpoBaHns
5.5 M axima 1 4 4 0 9
4.2 Qm i&gﬁ&»@”ﬂiﬁ?ﬁ@ﬁlﬂ#ﬂ%ﬁ%‘hyna) 1 4 4 0 9
MeTpus B Maxima _
TeMHWWW1F‘u“H
Tema /. MonenvmpoBaHe pakTanos 3 .
B nefdilan paGAMATOMBAIOTCS cCTeMBI KoMMbloTepHoit anreBpbi|(CKA), icTopus| ux BoaithkHoBeHus:, 06308 ceoicTs
OTLgRbHbX-EETeMKoMAbIOTepHO-aRrebpotit-cpaBHeHne-eneTemKomMrbtoTepHa-arrebpb—TakKkepacematpnsaiotes
ommqmwm 0COBEHHOCTM YNCNEHHbIX 1 CMBOMbHbLIX BRWVCHEHNI 18@ KOMMbloTepe. [JeKLuns HOCUT BBGEHDIN
XapaKTEP.

Tema 2. OcHoBbl Maxima

B nekuumn obcyxpaloTcsl [OCTOMHCTBA CUCTEMbI KOMMbIOTEPHOM anrebpbl Maxima, npouecc ycTaHOBKM CUCTEMBI
KomnbtoTepHoli anrebpel Maxima, uHtepgoeiic, cnpaeka. Takxe paccmaTpusaioTcsi 6a30Bble AENCTBUS CUCTEMDI
KomnbtoTepHoli anrebpel Maxima: pabota ¢ yncnamu, oopMynamn, KOHCTaHTaMu, NePEMeHHbIMU, PyHKUMAMA. Jlekuus
HOCUT BBOAHbIN XapakTep.

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

B nekummn paccmaTpmBalTCs 3NeMEHTbI NMHENHO anrebpbl: 4eCTBUS C BEKTOpaMu, AEACTBUS C MaTpULaMK, peLieHne
CUCTEM NIMHEHBIX YpaBHEHMI C NOMOLWLBIO MeToaa ["aycca, pelweHne CUCTEM NIMHENHbIX YPaBHEHM MATPUYHBIM
meTodoM. [leMoHCTpupyeTcs 3arpyaka nakerta yHkumMm komaHgon \verb"load". PewaeTca npoctas 3agaya o 3ameHe
6asuca.

Tewma 4. 'pachuka B Maxima

B nekuun nsyyaeTtcsi NOCTpoeHUe pasnnyHbIX rpadomyeckux AByMepHbIX 0O BEKTOB, TPEXMEPHbBIX 00BEKTOB: TOUKM,
0TpEe3Ku, noMaHble, KpUBbIE, MOBEPXHOCTU. TakXe paccMaTpyBaloTCs pasnMyHble onuumn nx oTobpaxeHus, CoBMeLleHne
rpadorkoB. M3yyatoTcs N3MeHeHNs goopM KPUBBIX 1 MOBEPXHOCTEN, a Takxe noseneHne doyHKUMiA Npyu UsMeHeHne
napameTpa nx xapakTepucTyK.

Tema 5. OcHoBbI NporpamMmmupoBaHus B Maxima

B natom pasanene ancumnnmHbl 0XBaTblBAOTCA OCHOBbI NPOrpamMMmnpoBaHns, KOTopble NO3BONMAKOT OCYWLECTBUTb 3adaHune
q:)yHKLI,VIVI 1 3agaHne nokasbHbIX NepeMeHHbIX, 3a4aHne onepartopos LUukna, 3agaHune HeobX0AUMbIX YCJ'IOBI/IIZ, AKCNOpPT n
MMMNOPT OaHHbIX, B3aMMOOENCTBUE C CUCTEMOM NOArOTOBKMN OOKYMEHTOB LaTeX, yto no3sonser NPUMEHUTDb
TeopeTndeckme naHHble Ha NPakTn4eCckKnx 3aHATUAX.

Tema 6. OucpcpepeHumanbHas reometpusi B Maxima

B aT0lh nekumm Kpueble 1 NOBEPXHOCTU N3yyaroTcs bonee aeTanbHO. Mbl CTPOUM KacaTenbHble NpsiMble U MIOCKOCTH,
HaxoLMM conpoBoxjatowume penepsbl. MoacuntoiBaem 6a3oBble AndddepeHUmnanbHble XapakTepUCTKK, Takue Kak
KPUBMU3HA U KPYYEHME KPMBOMA, HOPManbHas, NOMHAs U CPeaHAsS KPMBM3HbI MOBEPXHOCTHU, €€ NEPBYIO N BTOPYIO
KBagpaTtuyHyto doopmy, unamkatpucy [ioneHa.

Tema 7. MopenupoBaHue cppakTtanos B Maxima

B cenbMom pasnene oncunninHbl N3y4aroTCAa OCHOBHbIE METOObl U anrOPUTMbl NOCTPOEHUA cppaKTaanb|x MHOXECTB.
YCTpOIZCTBO Takux MHOXECTB HECBOMCTBEHHO AN NPUBbIYHbIX HaM 06bekToB ,D,M(*)(*)epeHLll/laﬂbHOVI reomMeTpun.
(DpaKTaﬂbI nopoxagnarTcsa ntTepaulMoHHbIMK npoLeccamm C NpoCTbIMU NpaBuiamun. Takxe Ha npakTN4eCcKnx 3aHATUAX
KaXXOooMy U3 CTyoeHToB 6yneT OaHO CaMOoToATENbHOE 3anaHne Ha NoCcTpoeHmne cppaKTaanb|x MHOXECTB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 "Matematuka".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

List of computer algebra systems = Cnncok cuctem komnbioTepHoi anrebpbl -
en.wikipedia.org/wiki/List_of computer_algebra_systems

Systems and Packages per Purpose = Cuctembl 1 nakeTbl, 0OTCOPTUPOBAHHbLIE MO HAa3HAYEHNIO -
www.computeralgebra.nl/systemsoverview

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

CraxuH H. A. OcHoBbI paboTbl C CUCTEMOIN aHANMTUYECKMX (CUMBONbBHBIX) BblYMcneHnin Maxima -
www.uneex.ru/static/MethodBooks_Maxima/Maxima.pdf

TpowwuH IN. N. KomnbloTepHas reoMeTpust U reoMeTpnyeckoe MoaennpoBaHme (3anaym) -
kpfu.ru//staff_files/F990705481/Comp_geom_low_size.pdf

TpowwH IN. . MogennpoBaHne dopaktanos B cpeae Maxima. Yactb | - kpfu.ru/docs/F1416066913/main._1_.pdf

TpowwH M. N. MogenuposaHue copaktanos B cpefe Maxima. Yactb |l. Xaotuyeckas guHamuka n dopaktans -
kpfu.ru/docs/F1526739216/main.pdf

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

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOHL OLEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUAnbl, HANPaBNEHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS M OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKKOYas TpeéoBava, npegbsasndeMble K OEencTBuAM o6yqa|ou4|/|xcsl,
OEMOHCTPUpPYyEMbIM pe3yibTataM, 3anaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMIMINHDBI (MOAYNS)

OcBoeHve gucumnnanHbl (Mooyns) npennonaraeT N3y4eHne OCHOBHOWM W AOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT ObITb JOCTYMHA 06y4aloWmMMest B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6GnbnnoTekoii.
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Mporpamma ancumnnuHbl "KomnbioTepHble TexHonorum B reometpumn”; 01.04.01 "Matematuka".

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)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xoOe neKuMoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBaHne y‘-le6HOFO martepuana. O6an.laTb BHMMaHmne
Ha KaTteropum, OoOpMynnMpOBKN, packpbiBatowWwye cogepxaHmue Tex Unu NHbIX SABNIEHUI 1 npoueccos,
Hay4Hble BbIBOAbl N NPakTn4eckne pekomeHnaumu, NONOXNTENbHbIA ONbIT B OpaTOpPCKOM UCKYCCTBE.
XenatenbHo ocTaBUTbL B pa6o'-w|x KOHCNeKTax nons, Ha KOTopbIX OAenaTtb NMOMETKN U3
peKOMeH,D,OBaHHOI7I nntepartypsbl, gononH4awWme Mmatepuman I'IpOCﬂquB.HHOVI nekunn, a Takxe
nonovyepkuearowne OCO6y}O Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaeatb
npenogaBaresito yTo4HsAoWmne BonpocChl C LEeNbo YACHEHNSA TEOPEeTU4eCKnxX MONOXEHNA, paspeweHns
CMNOpPHDbIX CI/ITy&LI,I/II7I.

npakTunyeckme | B xone noaroToBku K NPakTMY4ECKUM U3YYnTb OCHOBHYIO NNTEPATypy, 03HAKOMUTHLCS C

3aHATMA LLOMOMHUTENBHON NUTEPATYPO, HOBBIMY NyBAMKALMUAMA B NEPUOLNYECKUX UOAHUSX: XypHanaXx,
rasetax u 7.4. [pun aTOM y4ecTb pekomeHaauuy npenogasatens n TpebosaHUs yuebHOM NporpamMbi.
JopabatbiBaTb CBOW KOHCMEKT NEKLMW, AENas B HEM COOTBETCTBYIOWME 3ANNCK U3 NUTEPATYPHI,
PEKOMEHAOBAHHOW NpenonasaTenem 1 NpeayCMOTPeEHHON y4ebHon nporpamMMoit. [oaroToBnTb
TE3UChI A5 BLICTYMNEHUIA MO BCEM y4ebHbIM BONPOCaM, BbIHOCUMbIM HA ceMunHap. FoToBSACh K
noknany unv pedoepaTmBHoMy coobeHmio, obpawarbcs 3a MeTOANYECKON NOMOLLbIO K
npenonasatento. CocTaBMTb NNaH-KOHCNEKT CBOEro BbICTyNAeHus. [poaymatb npuMepsb! C Lenbio
obecrneyeHunst TECHOM CBS3U M3y4aeMol TEOPUU C peanbHO XMn3HbLo. CBOEBPEMEHHOE 1
KayeCTBEHHOE BbINONHEHVE CAMOCTOSTENBHOM paboThl 6a3npyeTcs Ha coBNOAEHUN HACTOSIWMNX
pekoMeHOaLmnin 1 N3y4eHnn pekoMeHnoBaHHoN nutepaTypbl. CTyAeHT MOXeT AOMOMHUTL CIUCOK
NCNONb30BaHHOWN NUTEpaTypbl COBPEMEHHbIMU NCTOYHUKAMW, HE NPELCTaB/IEHHbIMU B CMUCKE
PEKOMEHA0BAHHOM NMTEPATYPbI, U B faNnbHEWEM UCMONb30BaTb COBCTBEHHBLIE NOATOTOBNEHHBIE
yuebHble MaTepuanbl NPy HANUCaHUM KYPCOBbLIX U UMNOMHbIX paboT.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

aK3aMeH Mpu NOAroToBKE K 3K3aMeHy crieayeT onmpaTbCsl Ha y4ebHbIin MaTtepuan, U3NoXeHHbI Ha Nekuusix, a
TakXe B PEKOMEHA0BAHHbIX y4e6HMKaxX U y4ebHbIx Nocobusix. Kaxaplii ak3aMeHaUMOoHHbIA buneTt
conepXuT aga sonpoca. MNpu oTBeTe Ha Bonpockl 6uneta HE06X0AMMO 3HATb U YMETb MOSICHATL Ha
npuMepax onpeneneHunst UCroNib3yeMblx B OTBETE TEPMUHOB U MOHSTUIA, a TaKXe 3HaTb
POPMYNIMPOBKM 1 [0KA3aTENbCTBA COOTBETCTBYIOWMX TEOPETUYECKUX PE3YNIbTATOB.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAynNo), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOWM paboThl C Npenonasatenem, yKOMNIeKkToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbIi knacc.

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

I'Ipvl HeobXoOMMOCTN B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

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

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

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

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

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

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

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 01.04.01
"MaTtemaTuka" n Marmctepckoi nporpamme "AHanns Ha MHoroobpasnsx".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.03.01 KoMrbroTepHbIe TEXHONIOMMN 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

"oa Hauana obyyeHus no obpasosatenbHoi 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. TpowwH I. N. KomnbioTepHas reoMeTpums 1 reoMeTpuyeckoe MonenuposaHue (3agaym) [SnektTpoHHbi pecypc] / . L.
TpowwuH. - KazaHb: KPY, 2015. - 55 ¢. - Pexum goctyna:
http://kpfu.ru//staff_files/F990705481/Comp_geom_low_size.pdf

3.MBaHoBa H.1O., CucteMHoe 1 npuknanHoe nporpamMmHoe obecnedveHme [DneKTpoHHbI pecypc] : Y4ebHoe nocobue /
MeaHoBsa H.10., Mansixuna B.I". - M. : lMpomeTeit, 2011. - 202 c. - ISBN 978-5-4263-0078-1 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785426300781.html

JononHuTtenbHas nuteparypa:

1. TpowwuH . N. MogennpoeaHue paktanos B cpefe Maxima. Hactb |l. XaoTnyeckas ouHammka n copakransi
[OnekTpoHHbIf pecypc] / M. W. TpowwuH. - KazaHb: KPY, 2012. - 48 c. - Pexxum goctyna:
http://kpfu.ru/docs/F1526739216/main.pdf

2. linakos M.C., OcHOBbLI KOMNbIOTEPHOW rPachrky [SNekTPoHHBIN pecypc]: y4eb. nocobue / Wnakos M. C. - KpacHosipck

: CdY, 2014. - 398 c. - ISBN 978-5-7638-2838-2 - Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785763828382.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.03.01 KoMrbroTepHbIe TEXHONIOMMN 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

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

CtpaHuua 10 ns 10.




