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MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET
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1. IEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:
Henn ocBoenus AucHUIINHEBL: [JoiTydeHne TEOPETUUECKNX 3HAHUM U TPAKTUYECKUX

YMEHUH 1 HaBBIKOB B 00JIACTH KOMIIBIOTEPHOU I'pa(UKH.

3aga4yu ocBOCHMS IMCHUIIIMHBI:

1) M3ydeHne MareMaTH4yecKOro ammapara MOJEIMPOBAHUS OOBEKTOB KOMIBIOTEPHOU
rpaduku

2) Nzy4deHne OCHOB BU3yaJIM3allii 00bEKTOB KOMITBIOTEPHOM rpadrKu

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII:

JlanHasi TUCUUIUIMHA SIBJISETCS TUCIUILUIMHON BapuaTUBHOM yacTH Omoka 1 «ucuurninHbl
(momymm)» OcHoBHOU [IpodeccnonansHoit OOpa3zoBarenbHON [IporpamMmbl 10 HampaBlICHUIO
11.03.02 MH)OKOMMYHUKAIIMOHHBIE TEXHOJIOIMU M CUCTEMBI CBSI3U 1O Tpoduiio «HTepHeT u
UHTEJJICKTYAJIbHbIE TEXHOJIOTHM).

Hannas aucuuruiMHa Oa3upyeTrcsi Ha BXOJHBIX 3HAHMUSIX, YMEHMSIX, HaBbIKaX U
KOMIIETCHIIMSIX CTYJI€HTa, IOJYYEHHBIX MM TIPU HU3YYCHUHU TMPEAIICCTBYIOMMNX YUYCOHBIX
TUCIUIUINH, YKa3aHHbIX B [Ipunokenun k gaHHou paboueil nporpamme (B (poHIaX OLIEHOYHBIX
cpenctB — nanee @OC, myHKT 1).

Pe3ynbpTarel OCBOEHUS IUCHMIUIMHBI OyAyT HEOOXOAMMBI JUIs JajbHEHIero mpoiecca
o0y4eHHs B paMKax MOATamHOro (OPMUPOBAHUSA KOMIETCHIUN MPU MU3YUYEHUU MOCIETYIOIINX
nucuuriuH (ykazansl B @OC, nyHKT 1).

3. IEPEYEHbD IIVNTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSI 11O
JUCHUIIVIMHE (MOAYJI0), COOTHECEHHBIX C
IJIAHUPYEMBIMM PE3YJIbTATAMU OCBOEHHS OCHOBHOM
MMPOPECCHOHAJBHON OBPA30OBATEJBHOM ITPOT'PAMMBI

Koa n HaumeHoBaHue peaain3yeMoit IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB
KOMIIETEHIIUH 0o0y4eHHUs 1O AUCHHUILIMHE (MOYJIIO0),
COOTHECEHHBIX ¢ MHAMKATOPAMHU A0CTHKECHU S
KOMIIEeTeHI U
3Hath MareMaThyeckre OCHOBBI M HPHUHIUIIBI
CnocoOHOCTh MPUMEHSITh MPOrPaAMMHOM peanu3auuu 00BEKTOB
COBPEMEHHBIE TEOPETUYECKHE U | KOMIBIOTEPHOU rpaduKu
HKCIIEPUMEHTAIIbHBIE METO b VYMmetb [IpumeHsTh MaTeMaTUuecKre METOJbI U
WCCJIEI0BAHMUS C LIEJIbIO BBIYMCIIUTENIBHYIO  TEXHUKY JUISI  pEelIeHUs
T1K-3 CO3JIaHUS HOBBIX MPaKTUYECKUX 3a7a4 B 00JIaCTU KOMIBIOTEPHOMN
MEePCIEKTUBHBIX CPEJICTB rpaduxu
WH()OKOMMYHHKITAIIAHN, Bnaners HaBBIKAMH MIPOSKTUPOBAHUS
MCIIOJIb30BAaHUE U BHEJIPEHUE MPOTPaMMHBIX ~ QITOPUTMOM  KOMIBIOTEPHOMU
PE3yIBTATOB MCCIIEIOBAHUM rpauk ¥ WX peaju3alud C  TTOMOIIBIO
COBPEMEHHBIX CPEICTB MPOrPAMMHUPOBAHUS
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4. OBIAA TPYJTOEMKOCTDH JUCIUIIJINHbI

4.1. O0beM TMCUMILUIMHBI B 3a4eTHbIX eAuHuax (Bcero) 3 3ET

4.2. O0beM THCHUILIHHBI 0 BUAAM y4eOHO# padoTsl (B yacax)

KoanuecTBo 4acoB
(popma 00yueHus

o4HAas)
Bup yueOHoii padoTbl B 1.4. 10
Beeromo | cemecrpam
IUIAHY =

1 2 3
KonrtakTHas paboTta oOy4aroniuxcs ¢ npenoaaBaTeieM B 54 54
coorBercTBUU € YII
AyIUTOpHBIE 3aHATHS: 54 54
Jlekuun 18 18
CemuHapbl U TPAKTUUECKUE 3aHATHUS - -
JlaGopaTopHbie pabOThI, IPAKTUKYMBbI 36 36
CamocrosiTenbHas pabora 54 54
@Popma TEeKyIEero KOHTPOJISI 3HAHUN U KOHTPOJIA
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, KOHTP. paboTa,
KOJUIOKBUYM, pedepar u ap. (He MmeHee 2 BUIOB)
Kypcosas paborta - -
Bunbel mpoMexxyTouHOM aTTecTanuu (9K3aMeH, 3a4eT) 3a4€T 3a4€T
Bcero 4acoB 1o AuCHUIUIMHE 108 108

4.3. Conep:xxanue 1ucuMILUINHBI (MoayJis1) Pacnpenesienue 4acoB 1o reMaM M BUAaM

y4eOHoi1 padoThI:
®dopma 00yueHus ouHast

Bupapl yueOHBIX 3aHSATHIA ®dopma
AyIUTOpHbBIE 3aHATHS 3ann TEeKyLiero
JIabopaTto tHa B | CamocTos
Hassanue IMpakTHyec parop KOHTPOJIA
Bcero HbIE HHTEpP TeJb HAHMIA
pa3aesioB U TeM KHe
Jlexknuu padoThI, AKTHB Has
3aHATHA, .
NMPAKTHKYM HOH padora
CeMHHAPBI
bl dopme
1 2 3 4 5 6 7
Tema 1 Ompoc
Konnenmumn
4 1 3
T€OMETPUUYECKOTO
MO/JIEIIMPOBAHUS.
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Tewma 2. IIpoBepka

['eomeTpuyeckue BBITIOJTHEHH

npeoOpa3oBaHusl. 20 4 6 6 10 1 pacuéra,
orpoc

Tema 3. Ormpoc

Maremaruueckoe

IIpeJICTaBICHNE

KPUBBIX C 4 1 3

MIOMOIIbIO

napaMeTpHUuecKux

YpaBHEHUH.

Tema 4. [IpoBepka

IToctpoenue BBITIOJIHEHU

KPHUBBIX TPETHETO | 28 4 12 12 12 s

MOpsI/IKa. nabopaTtop
HBIX paboT

Tewma 5. IIpoBepka

[Toctpoenue BBITMIOJTHEHH

MMOBEPXHOCTEM. 24 4 8 8 12 s
nabopaTtop
HBIX paboT

Tewma 6. [1ytn IIpoBepka

CO3/1aHUS BBITIOJIHEHU

pEaTIUCTUUHBIX 28 4 10 10 14 1

U300paKeHUH. nabopartop
HBIX palboT

Hroro 108 18 36 36 54 3auér

5.COAEPY)KAHUE JUCHUJIUHBI (MOJIY.JIS)

Tema 1 KoHuenunu reoMmeTpu4eckoro MoaeJJMpoBaHusl.

MartemaTuyeckoe MojeanpoBaHue ¢GopM peajbHbIX 00beKTOB. TpexmepHoe
MaTeMaTHueckoe MojienupoBanue. @opma peaabHbIX 00beKTOB. OCHOBHBIE TIOHATHS.
Buabl mopeneii. KapkacHoe u mnonuronaneHble Mojeiau. OCHOBHBIE NPUHIIUIIBI
MIOCTPOEHHMS. [ToBepxHOCTHOE MOJIETTUPOBAHUE. OcHoBHbIE IPUHLINIIBL.
TBepaorenbHble MOJenH. [IpUHIMIIBI TOCTPOEHHUS.

Tema 2. 'eomeTpuyeckue npeodpa3oBanmusi.

Ad¢punnbie npeodpazoBanusi. IlepeHoc, macmTabupoBaHUE, CABHUI, BpalICHHE.
Kunemarnueckuii MeTo ] moCTpoeHUs! 0ObEKTOB.
IIpoekTUBHBIE npeodpa3oBaHusl. OpToroHajibHEIE,
KOCOYTOJIbHBIE, IEHTPAJIbHBIE ITPOCKIIUU.

IToBOpOT B TPeXMepHOM NPOCTPAHCTBE. YTIIbI Diliepa. KBaTepHUOHBI.

AKCOHOMECTPUYCCKUC,

Tema 3. Maremaruyeckoe  MpeacTaBJIeHHEe  KPUBBIX € [OMOLIBIO
napaMeTpu4ecKuX  yYpaBHeHMH.  ANNpOKCHMalus,  UHTEPIOJUMPOBAHUE U
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BOCIIPOU3BCACHHUC KPUBLIX. Onpe;[eneHH;I N OCHOBHBIC IIOHATHUA. HOCTpOCHI/IH
HUHTCPIOJILAIUOHHBIX KPHUBBIX C ITIOMOIIBIO MHOTI'OYJICHOB. ,)_—[OCTOI/IHCTBa 1 HCAOCTATKH.
KyCO‘IHO-HOJII/IHOMI/IaJIbHLIe MCTOABI TOCTPOCHHA KPHBBIX. OCHOBHBIE IMPUHIHUIIBL.

Tema 4. IlocTpoeHne KPUBBIX TPeThEro nopsiAka. [Ipeacrapnenue KpUBLIX B popme
Opmuta. [lpencraBineHue ypaBHEHHH MapaMETPUUYECKUX KPUBBIX KakK pa3iokKeHUs
GyHKIIMM 10 CTeneHHBIM MHorowieHam. [lpencraBieHwe KpuBbiX 10 besbe.
[IpencraBnenue kpuBbix B Gopme B-crumaitHoB. OcHoBHBIC npuHIMIIEL. ObecrieueHne
[JIAJIKOCTU COMPSIKEHHS] KYCKOB MPU MOCTPOSHUU KPHUBBIX MeTOA0M B-cruiaiiHoB (Ha
MpUMeEpe CIUIAMHOB TPEThEH CTEIIECHN ).

Tema 5. IlocTtpoenne mnoBepxHocteii. JIluHeliuaTeie moBepxHOCTH. [loBepxHOCTH
KyHnca, mnpuHmmnel mnomydeHus. YpaBHeHHs noBepxHocTH B (opme besbe.
[ToBepxnoctu ®eprioccona. KoHcTpyupoBaHHe TMMOBEPXHOCTEM ¢ TMoMoOlpl0 B-
crutaiiHoB. CoenMHEHHE KYCKOB moBepxHOCTH PDeprioccoHa. CoequHEHHE KyCKOB
noBepxHocTu be3pe. CoenvHeHne KycKoB MoBepxHOcTH B-crmmaitHoB. OOpe3aHHbIE
noBepxHocTU. [IoBepXHOCTH, OrpaHUYEHHbIE TAPAMETPUUECKUMU KPUBBIMU.

Tema 6. IlyTu co3aaHus peasucTHYHBIX H300paKeHUId.

AJITOPUTMBI yIAJEeHUsI CKPBITHIX JJUHUHI M MOBEPXHOCTEH. YIPOUIEHUE CPAaBHEHUI
1o rinyOune. Mckinrouenue cpaBHeHU no riryonHe. O00J04KHU. AJTOPUTM COPTUPOBKHU
o rayoune. Anroput™ Z-0ydepa. AIropuT™M MOCTPOUHOTO CKAHUPOBAHUA. AJITOPUTM
pa30ueHus 00IacTy.

Metoab! 3akpacku. [lonstue cuensl. JJuddysnoe orpakeHue m paccesHHBIN CBET.
3epkaibHOE OTpaKEHHE. 3aKpacka MOJUTOHAIbHOM ceTku. Tenu. L[BeToBble Momenu
JUIS pacTpoBOU rpaduKH.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSATUM

Janusiii Bug pabotsl He ipenycMoTper YII.

7. JJABOPATOPHBIE PABOTHBI, IPAKTUKYMbI

JlabopaTopubie padoTsl o Teme «IlocTpoeHne KPUBBIX TPETHEro MOPSIKA

1. ITocTpoenue KpuBoO# 3a1aHHON (opMBI B popme DpMHuTa.

Llenbto paboThl sBISETCS 3aKpEIUIEHWE 3HAHMM MaTeMaTH4ecKOro ONMMCAHUS
KpUBOII M ToNyuyeHUe 3aJaHHOW (opMbl MyTEM M3MEHEHHS] COOTBETCTBYIOLIUX
YIOPaBISIOLIUX 3JIEMEHTOB.

JlabopaTopHasi paboTa BBINOJHSCTCS C NPUMEHEHHWeM Tmporpammbl Maple Ha
OCHOBaHUU METOJUYECKUX PEKOMEH/AIIHII 110 BBINOJIHEHUIO Ja00paTOPHBIX paldoT.

2. [Toctpoenue kpuBoi 3a1anHON hopmbl B popme besbe.

Lenbto paboThl sIBISETCS 3aKpeIUICHWE 3HAHMM MaTeMaTH4ecKOro OIMMCAaHUs
KpUBOH ¥ TOJy4YeHUE 3aJaHHOW (OpMBI MyTEM M3MEHEHHS COOTBETCTBYIOIIUX
YIPAaBISAIOLIUX 3JIEMEHTOB.

JlabopatopHass paboTa BBINOJHSIETCS C NpPUMEHEHHWeM Tmporpammbl Maple Ha
OCHOBaHUU METOJUYECKUX PEKOMEHAIIHI 110 BHINOJIHEHUIO Ja00paTOpHBIX paldoT.

3. [TocTpoenue kpuBoOii 3agaHHON GopMBI B hopMe mepuoaudeckoro B-craiina.

Lenbto paboThl sBisiETCS 3aKpeIUICHWE 3HAHUM MaTeMaTUYeCKOro OMHMCAHUS
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©CoN b wDdE

KPUBOW ¥ TOJNy4YeHHE 3aJaHHOW (OpMBI MMyTEM M3MEHEHHS COOTBETCTBYIOIIUX
YIIPaBJIAIOIIUX 3JIEMEHTOB.

JlabGoparopHasi paboTa BBINOJHSCTCS C IMpPUMEHEHHeM mporpamMel Maple Ha
OCHOBAHHUHU METOJANYECKUX PEKOMEHALUMI 110 BBIIOJHEHUIO J1a00paTOPHBIX padoT.

JlabGoparopubie padoTsl o Teme «IlocTpoenne moBepxHocreii»

1. IToctpoenue nosepxHoctu KyHca 3amanHoit GopMEI.

Lenpto paboThl sBISETCA 3aKpEIUICHWE 3HAHMA MaTeMaTHYeCKOro OIHMCAHUS
MOBEPXHOCTH U TMOJyYeHHE 3aJaHHOH (HOPMBI IMyTEM HM3MEHEHHUS COOTBETCTBYIOIIUX
YIPaBJIAIONUX JIEMEHTOB.

JlaboparopHasi paboTa BBINOJHSETCS C IMPUMEHEHHeM mporpamMel Maple Ha
OCHOBAHHUHU METOJANYECKUX PEKOMEHALNMI 110 BBIITOJHEHUIO J1a00paTOPHBIX padoT.

2. [TocTpoeHne NOBEPXHOCTH BpALIECHUs 3a1aHHON (POPMBI.

Lenbto paboThl sBISETCA 3aKpeIUIEHWE 3HAHMM MaTeMaTH4ecKOro OIMCAaHUs
MOBEPXHOCTH W TOJNyYCHHE 3alaHHOH (DOPMBI IyTEM H3MEHEHHUS COOTBETCTBYIOIIUX
YIPABJISIONIUX JIEMEHTOB.

JlaGopaTopHasi paboTa BBINOJIHSICTCS C NPUMEHEHHWEM Tmporpammbl Maple Ha
OCHOBAaHUU METOJUYECKUX PEKOMEH/AINII 110 BBIOJIHEHUIO Ja00PaTOPHBIX padoT.

JlaGopaTopubie pa6oTnl o Teme «IlyTH co3naHusi peaTucTHYHBIX
H300pakeHu i)

1. TTocTpoeHne TpexXMEepHOTro 00BEKTa MPOCTOH (HOPMBI, HATOKEHUE TEKCTYPHI,
yIaJieHre HEeBUAMMBIX IpaHel, BpallieHue BOKPYT OJTHOM U3 Ocei.

Llenpto paboOTHI SIBISIETCSI 3aKPCIUICHHE 3HAHWN O MOCTPOCHUH, HAIOXKECHHU
TEKCTYpPbl W BpAIICHHH TPEXMEPHOTO OOBEKTA, YyIAJCHUM HEBUINMBIX TPaHEH.
PesynpTaToM sBnsSieTCS TPEXMEPHBI OOBEKT C 3aJaHHOM TEKCTYpPOW, CKPBITHIMHU
HEBUIMMBIMHU TPAHSIMH, BPAIIAIOIINICS BOKPYT 3aJaHHOM OCH.

JlabopatopHast pabora BbimonHsieTcss B cpeae Visual Studio wa ocHoBaHuM
METOAMYECKHX PEKOMEH/IAINH MO BBITOIHEHHIO JTA0OPaTOPHBIX PadoT.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Jlannslit Bug paboTsl He ipexycMoTper YII.

9. NEPEYEHbDb BOIIPOCOB K 3AYETY
KoHnuenmnuy reoMeTpuueckoro MoIeIMpoBaHus

[lepenoc, macutabupoBanue, CABUT, BpaiieHue B 2D.

[Tepenoc, MmacmtabupoBaHue, CIBHT, BpamieHue B 3D.

OpToronanbHble, aKCOHOMETPUUECKUE, KOCOYTOJIbHBIE, [IECHTPAIBHBIE TIPOSKIIUH.
IToBOPOT B TpEXMEPHOM IPOCTPAHCTBE. Y TIIBI Diiepa.

IToBOpOT B TpeXMEPHOM IIPOCTpaHCTBE. KBaTepHUOHBI.

MaremaTnueckoe NpeACcTaBIEHNE KPUBBIX C IOMOIIBIO TapaMETPUUIECKUX YPAaBHEHUN
[IpencraBienue KpuBbIX B hopme DpMHUTA.

IIpencrasienne KpuBbIX 10 besbe.

10 [TpencraBnenue kpuBbiX B hopme B-crinaitHoB.
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11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

ObecrieueHne TIAAKOCTH COIPSDKEHMSI KYCKOB IIPH IOCTPOEHUU KPUBBIX METOAOM B-
CIUIaltHOB (Ha MpUMeEpe CIUIAtHOB TPEThEU CTEIECHN).
JIuneliuaTpie MOBEPXHOCTH.

[ToBepxnoctu KyHca, MpUHIMIIBI IOTYyYEHHUS.

YpaBHeHus nmosepxHoctu B popme besne.

[ToBepxHoctu deprroccona.

KonctpynpoBanue noBepxHOCTEM ¢ MOMOLIBbIO B-CrutaiiHOB.
Coenunenue KyckoB nosepxHoctd deprioccona.
CoennHeHne KyCKOB IOBEpXHOCTH besbe.

CoennHeHne KyCKOB IIOBEPXHOCTH B-criaiiHOB.
[ToBepxHOCTH, OTpaHUYEHHBIE TAPAMETPUUECKUMH KPUBBIMH.
AJTOPUTMBI yJIaJI€HUS CKPBITBHIX JIMHUI U IIOBEPXHOCTEM.
OtpaxxeHue, ero BUbL.

MeTtoabl 3aKpacku.
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10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOIIUXCA

Cooeparcanue,

mpe606anz, yciosus u nOp}Z()OK opearnusayuu CamMocCmosimenvpHou

pabomuvl  0byuarOWuxcsa ¢ yyemom Gopmvl 00yueHUs ONpedensaiomcs 6 COOMBEeMCmeuU ¢

«llonooicenuem 06 opeanuzayuu camocmosmenbHol pabomol 00YUAIOWUXCA», YINBEPHCOECHHBIM
Yuenvim cosemom Yal'V (npomokon Ne8/268 om 26.03.2019z2.).

®opma 00yueHus ouHast

Ha3zBanmue pa3aesioB u Bua camocrosiTeJibHOM padoThI Oo0bem dopma
TeM (npopabomka yuedonozo mamepuana, | B 4acax KOHTPOJIA
peuienue 3aoau, pepepam, 00K1a0, (nposepka
KOHmMPOAbHAA padoma, n0020MmoeKa K peuteHus
coaue 3auema, IK3amena u op.) 3a0au,
pecepama u
op.)
Tema 1 Konnenmuu npopabomka y4ebHo20 mamepuand Omnpoc
TeOMETPUUYECKOTO 3
MOJICTTUPOBAHUSI.
Tewma 2. npopabomka yuebrHo2o mamepuand, [IpoBepka
I'eoMeTpHUecKue 8bINOIHEHUE CAMOCMOAMENbHO20 BBITIOJTHEHUS
NpPeoGpa3oBanys. 3A0aHUsL NO BLIYUCTEHUIO 3A0AHHO20 10 pacuéra, onpoc
KOMOUHUPOBAHHO20 NPeoOPA3068aAHUsL 8
08YMEPHOM NPOCMPAHCMBE
Tewma 3. npopabomka y4ebHo20 mamepuand Ormpoc
Marematuyeckoe
MPEJICTaBICHUE KPUBBIX
C TIOMOUIBIO 3
napaMeTpHUIecKux
YPaBHEHUM.
Tewma 4. [TocTpoenue npopabomka yuebnoco mamepuand, [TpoBepka
KPUBBIX TPETHETO 8bINOIHEHUe 1aDOpPamopHoll pabomsl 12 BBITIOJTHEHUS
Hopsi/IKa. 71a00paTOPHBIX
pabot
Tema 5. [ToctpoeHue npopabomka yuebnoco mamepuand, IIpoBepka
TIOBEPXHOCTEIA. 8bINOIHEHUE 1aDOPamopHoll pabomsl 12 BBITIOJTHEHUS
1a00paTOPHBIX
pabot
Tewma 6. [lytu co3nanust | npopabomka yuebHoeo Mmamepuana, [TpoBepka
PEaTHCTHYHBIX 8bINOIHEHUe 1aDOPamopHoll pabomsl 14 BBITIOJTHEHUS
W306pasKeHHui. 1a00paTOPHBIX

pabot




MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO

Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET ®opma
®-Pabouast mporpaMma JUCIUIIINHBI
11. YYEBHO-METOANYECKOE n NH®OPMALIMOHHOE

OBECIIEYEHHME JUCIHUIIJINHBI
a) Cnucok pekoMeH1yeMoii JTuTepaTypsbl
OCHOBHasl

1. Tlopes B. H. Kommbiorepnas rpaduka : yue6. mocodue / B. H. ITopes. - Cankr-IlerepOypr : BXB-
[TerepOypr, 2002. - 432 c.

2. 3amopoxkHbiii, A. I'. BBemeHue B JIBYMEpPHYIO KOMITBIOTEPHYIO T'pauKy C HCIOJIB30BaHUEM
oubmoreku OpenGL : yue6HOe mocobue / A. I'. 3agopoxnsiii, J[. B. Barun, 10. U. Komkuna. —
HoBocubupck : HoBocuOupckuii rocyaapcTBeHHBIH TexHU4Yeckuid ynusepcuret, 2018. — 103 ¢. —
ISBN 978-5-7782-3601-1. — TekcT : 2yeKTpOHHBIH // DnekTpoHHO-OMOIMoTeuHnas cucrema IPR
BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/91328.htmi

3. Ilepemutuna, T. O. KomnsrorepHas rpaduka : yaednoe nocobue / T. O. [lepemutuna. — Tomck :
Tomckuii TocynapCTBEHHBIH YHHBEPCUTET CHCTEM YIPABICHUS M PaaHOdICKTPOHUKH, Db KoHTeHT,
2012. — 144 c. — ISBN 978-5-4332-0077-7. — TeKcT : 3JeKTPOHHBINA // DNeKTpOHHO-ONOIHOTeYHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/13940.html

JOIMOJTHUTEJ/IbHAA

1. IlonsuckoB lOpuii BsyecnaBoBuu. MaremaTHUecKHE€ OCHOBbI KOMIIBIOTEPHOI'O MOJECIUPOBAHMS
reOMETPHUECKUX 00BEKTOB : yuel. mocodue / [lonsackoB FOpuit BsuecnaBosuy, JI. B. Ky3nemnosa,
A. B. Hukonaes; Yal'V. - VibsnoBck, 1998. - 3arn. ¢ skpaHa. - DneKkTpoH. TekcToBble AaH. (1 ¢aiin
: 4,74 MB). - Tekcr : anexkrponnsiii. URL: http://lib.ulsu.ru/MegaPro/Download/MObject/1023

2. Hukynun E. A. KomnbroTepHasi reoMeTpus 1 anropuT™bl MammmHHOM rpaduku / E. A. HukynuH. -
Cankt-IlerepOypr : BXB-IletepOypr, 2003. - 560 c.

Y4yeOHO-MeTOAUYECKAS

1. KongpareeBa A. C. Maremarnueckoe MOJECTUPOBAHUE TEOMETPUUECKHUX OOBEKTOB : Y4YeOHO-
METOAMYECKOE TMOCOOMe Ui CTYAEHTOB HampaBieHuil OakajaBpuara OYHOM W 3a04HON (hopm
oOyueHuss (axkynpTeTa MaTeMaTUKH, WHMOPMALIMOHHBIX W  ABUALMOHHBIX  TEXHOJOTUH
VYassHoBckoro rocyaapcrBeHHoro yHuBepcuteta / A. C. KougparseBa; Yal'V, ®MUuAT. -
VapanoBek @ Yal'V, 2019. - 3arn. ¢ skpana; HeonyOinkoBaHHBIN pecypc. - DIEKTPOH. TEKCTOBbIE
naH. - Tekct : anexTponnsIit. http://lib.ulsu.ru/MegaPro/Download/MObject/5731

2. KongpateeBa A. C. Meroanueckne peKOMEHAANNHU JUISI CAMOCTOSITENIbHOW pabOThI CTYAEHTOB TIO
mucuuruinHam  «KommbrotepHas rpaguka» u  «KommbroTepHass reomeTpuss W rpaduka» s
HampaBlieHWid OakayiaBpuata (QakyiabTeTa MaTeMaTUKH, WH(OPMAIMOHHBIX W aBUAIMOHHBIX
texHosoruil Bcex ¢popm oOyuenusi / A. C. KongpareeBa; Ynl'V, ®MUNAT. - ViubsHosck : Yal'V,
2019. - 3arn. ¢ skpana; HeonmyOGuuKoBaHHBIN pecypc. - DIEKTpOH. TEKCTOBbIE JaH. - Tekcr :
anexktpounsiid. http:/lib.ulsu.ru/MegaPro/Download/MObject/6471

CornacoBano:

EK HE BEYPXAHOBA M.M Lo | 05200
_JIHPEKTOP HB _____ / BVPX, A 14

loonsa b COTPYV/IHMKD HBYUNOA i oTeRy UchH wra


http://www.iprbookshop.ru/13940.html
http://lib.ulsu.ru/MegaPro/Download/MObject/1023
http://lib.ulsu.ru/MegaPro/Download/MObject/5731
http://lib.ulsu.ru/MegaPro/Download/MObject/6471

MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

0) Ilporpammuoe o6ecneuenune Maple, Visual Studio, MS Excel
B) I[Ipodeccuonasibubie 0a3bl JAHHBIX, HHPOPMANUOHHO-CIIPABOYHbIE CHCTEMbI

1. Dy1IeKTPOHHO-0MO/INOTEYHBbIEe CHCTEMBbI:
1.1. Hudposoii obpazoBarenbHbiii pecypc I[PRsmart : snexTpoHHO-OMOIMOTEYHAS
cucrema : caiit / OOO Komnanus «Aii [Tu Ap Meaua». - Capatos, [2023]. — URL:

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:

1.1. Iludporoit obpazoBarenbHbIii pecypc IPRsmart : siekTpoHHO-OHOIHMOTEUHAS
cucrema : caiit / OOO Kommanus «Ait [Iu Ap Memma». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum mocTyma: uis 3aperMCTpHp. Mmojb3oBareieit. - Tekcr :
AJIEKTPOHHBIN.

1.2. O6pasoarenpuas miardopma FOPAUT : oGpa3oBaTeibHbIl pecypc, IEeKTPOHHAS
6ubamorexa : caiit / OO0 DiekTpoHHOE H31aTenbcTBO «FOPAMTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pe>xxum noctyna: ajs 3aperucTpup. mob3oBarenei. - TeKCT : 3IeKTPOHHbIH.

1.3. ba3za manubIx «DnexkTpoHHas oubnmoreka texunyeckoro BY3a (OBC «KoncynpranT
CTYJEHTa») : JIEKTPOHHO-OubnmoTeuHas cucrema : caiit / OOO «Ilonurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pnocrtyma: s
3aperucTpHp. Noab30BaTeNnel. — TEeKCT : 3MEKTPOHHBIMH.

1.4. KoHCynbTaHT Bpada. DICKTPOHHAS MEIUIIMHCKAs OMOJIMOTEKa © 0a3a TaHHBIX : CAWT /
OOO «Bpicmias 1mKoJia OpraHu3allMd M YIOpaBJI€HUS 3ApaBOOXpaHeHUeM-KoMIuieKCHbIM
MEIUIIMHCKUI KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyMa: 7Sl 3aPETUCTPUP. Mosib3oBareneil. — TeKCT : 3IeKTPOHHBIN.

1.5. Bonburas MmeauiMHCKass OMOIMOTEKA ©: AJICKTPOHHO-OMOIMOTEYHAs CUCTEMA © CalT /
000 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.6. OBC Jlansp : snektpoHHO-OHOIMOTEUHAss cucteMa : cailt / OO0 3BC «Jlauby. —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocTyma: st 3aperucTpup.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

1.7. ODBC Znanium.com : »3JeKTpOHHO-OMOMMOTeuHass cuctema : cait / OOO
«3Hanuym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum moctyma : st
3apErUCTPUP. MOJIb30BATENEH. - TEKCT : ANEKTPOHHBIN.

2. Koncyabsrantllimioc [DnekTpoHHBIN pecypc]: cripaBodHas npaBoas cucrema. / OO0
«Koncynbrant [lmocy - DnektpoH. aaH. - Mocksa : KoncynerantlLiroc, [2023].

3. ba3bl JaHHBIX NEPUOANMYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas snekrtpoHHass OubOnmmoreka : caiit / OOO «Hayunas
Onekrponnas bubanorteka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyma :
JUJISL aBTOPHU3. NOJIb30BaTeNe. — TEKCT : 3JIEKTPOHHBIN

3.2. DnexTponHas Oubnmoteka «M3narensckoro nmoma «I'pebennukoB» (Grebinnikon) :
snekTpoHHass OuOmmoreka / OOO W] «I'pebennukoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyna : Juis aBTOpH3. TOJIb30BATEIICH.
— TeKCT : 3IEKTPOHHBIM.

4. MenepanbHasi rocyaapcrBeHHasi uHpopmanuoHHasi cucrtema «HaumonanbHas
3JIeKTPOHHAs OHOJIHOTEKAY : dIIEKTpOHHAs OnbroTeka : caiit / ®I'BY PI'B. — Mocksa, [2023].
— URL: https://H36.pd. — Pexxum fgoctyna : aiis nmoiab3oBareseil HayuHo 0MOanoTeku. — TeKcT :
AIEKTPOHHBIN.

5. Poccuiickoe odpa3oBanue : denepanbubiii nopran / yupeaureiab GIAY «DULITO».
— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIA.

6. DuaexkTpoHHass OubamoreyHass cucrema Yal'V : wmoaynp «DJeKTpoHHas
O6ubamorexa» ABUC  Mera-IIPO / OOO  «/lara  Oxcopecc». —  URL:



http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
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http://lib.ulsu.ru/MegaPro/Web. — Pexwum gocTyna : 1uis mojib30BaTescii HaydHOH OUOIHOTEKH. —
TeKCT : AIeKTPOHHBIN.

CorJiacoBaHo:

\C/L%’ZC'{,MM‘ j[/’)— 7— / @/,’)lj(‘hﬂ //7 /7.
Tlordknocts cotpyasnka YATuT / HUO / yxﬁncs narta

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI:

AynuTopud JUIS TIPOBEICHUS JICKIUH, CEMHHAPCKUX 3aHATHH, JUIS BBIIOJIHEHUS
71a00paTOpHBIX PabOT U MPAKTHKYMOB, JUIS IIPOBECHHS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
aTTEeCTAalluH, KYpPCOBOTO TPOCKTUPOBAHMS, TPYIIOBBIX W HWHIMBUAYAIBHBIX KOHCYJIbTAIHA
(6v16pame neobxooumoe).

Aynutopun yKOMIUIEKTOBaHbl CIELUAIU3UPOBAHHOW MeOenbto, y4eOHOM JIOCKOM.
AynuTopuH IS MPOBEACHUS JIEKIIUH 000pYyIOBaHBI MYJIbTUMEIUHHBIM 00OpPYIOBaHUEM IS
npeoCTaBlIeHUs] MHPOpPMAUUU OoNbIIoW ayauTopud.  l[loMemeHust A caMOCTOSTENbHON
pabOThl  OCHAIICHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBHIO TOJAKIIIOYCHHS K CETH
«MHTEepHeTY W O0EclevYeHueM JOCTyNa K AIIEKTPOHHOHW HH(OPMALMOHHO-00pa30BaTEIbHOM
cpeze, DIIEKTPOHHO-OMONMMOTeYHOH cucreme. [lepeyeHb 00OpyHOBaHHS, HUCIOIB3yEeMOro B
y4eOHOM TpolLecce, YKa3bIBaeTCs B COOTBETCTBUU CO CBEJICHUSIMA O MaTepHAIbHO-TEXHUYECKOM
00€CIIeYCHUN U OCHAIIIEHHOCTH 00pa30BaTeILHOIO MPOoIiecca, pa3MEIIeHHBIMU Ha O(QUIIMATIEHOM
caiite Ynl'Y B paznene «CeneHust 00 00pa3oBaTeIbHOM OpraHU3aI[un.

13. CHELIUAJIbHBIE YCJIOBUsA JUIsL OBYYAIKOHIUXCS C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMU 310POBbSA

B cnydae wneoOxomumocTu, OOydYaroOnmIUMCs U3 4YHCHA JHI] C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0pOBbsl (IO 3asBJICHUIO OOYYaroIlerocs) MOTYT MpeAjaraThCsi OJHU M3
CIIEAYIOUINX BapUaHTOB BOCHPHUATHS WH(POPMAIMA C YYETOM MX HWHAWBUIYAIBHBIX
NCUXO(PU3UUECKUX 0COOEHHOCTEH:

— IS JUI ¢ HApYUIICHWSMH 3pEHUS: B IMeYaTHOW (opMe YBEIMYEHHBIM IIPH(TOM; B
(dopMe 3IIEeKTPOHHOIO JOKyMEHTa; B (opme ayauodaiina (mepeBoa ydyeOHBIX MaTepuanoB B
aymuodopMmar); B mevaTHOW Qopme Ha s3bike bpaiins; WHIMBHIyalbHBIE KOHCYJIBTALMH C
MpUBJICYEHHEM TU(DIOCYPIOTIEPEBOIUNKA; NHINBUAYATbHBIC 3aJaHH U KOHCYJIbTAIUH;

- Jus JUI ¢ HAapymIeHWsSMH CllyXa: B Ie4aTtHoil ¢opme; B (opMme 3IEKTPOHHOTO
JIOKYMEHTa; BUJIEOMaTepHalIbl ¢ CyOTUTPaMK; MHIMBUYaTbHbIE KOHCYJIBTAIIUHU C MPUBICUCHUEM
CYpZIOTIEpEBOIUMKA; WHANBUIYAIbHbIEC 3aJaHNUS U KOHCYJIbTAIINH;

— JUISL JUI] C HApYUIIEHUSIMU OIMOPHO-ABHUTaTENBHOTO amnmapara: B TMe4aTHOM ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opme aynuodaiiina; WHIMBUAYyAIbHBIC 33JaHUS W
KOHCYJIbTaINH;

B ciry4ae HEOOXOIUMOCTH HCITOJTh30BaHUS B y4eOHOM mporiecce
YaCTUYHO/MCKITIOUUTENBHO JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUW, OpraHu3alus
pabotsl IITIC ¢ obywarommmucs ¢ OB3 u umHBanuaaMu npeaycMaTpUBAaeTCs B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefe C YYeTOM UX HHIUBUAYAIbHBIX NCHUXO(DU3MUECKUX
0COOEHHOCTEH.

Crapmmsii npenogagaTens
kademspsr MMTC

DOICEEOCTE $HO

Pazpaboramx Kouapateera A C.
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