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1.  IEJb 1 3AJAYY JACIHATITAHBI

Hens aucuunamHbl: (GopMHpOBaHHE Oa30BBIX KOMIIETCHIMHA MO TEXHOJOTHSIM
00paboTKH pacTpoBoOi, BeKTOpHOI 1 3D-rpaduxu

3agaun:

1. Co3gath TpeACTaBICHHS O CHOCO0aX KOMIBIOTEPHOTO XpaHEHUs HW300pakeHUi
(pacTpoBasi M BEKTOpHas rpaduka), 00 UX JOCTOMHCTBAX U HEIOCTATKaX.

2. Co3nath nmpeacTaBiIeHUs O CIOco0ax KOAUPOBaHMS I[BeTa U BeTOBBIX Mozeisax (RGB,
CMYK, YUV).

3. OsmakomyieHHE €O crmoco0amMu 0OpabOTKM PACTPOBBIX HM300pakeHUW (M3MEHEHHUE
[BETA, SIPKOCTHU, PUCOBAHHE MIPSMOIA).

4. O3HaKOMJICHHE CO CIIOCO0aMU CO3JJaHUsI BEKTOPHBIX M300pakeHni (KpuBbie besne).

5. O3HaKOMJICHHE C TEXHOJIOTUEH porpaMMHOro pucosanusi 3D-00bekToB

6. ®opMupOBaHUE HABBIKOB MCIIOJIb30BaHUS TEXHOJOTUN BBIYUCIUTEIHLHOW T€OMETpUU
npu o0pabotke 3D-00bEKTOB.

2. MECTO JUCIHUAIIIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBbI

Hucrunnuaa b1.5.14 BeruucnuTtenbHas TeOMETpHS W KOMITBIOTEpPHAs BHU3yalIH3allvs,
OTHOCUTCS K 0a30Boil yactu bioka 1 u siBisieTcss 00s3aTeNbHON ISl OCBOSHUST 00YJarOIIUMCS
BHE 3aBUCHMOCTH OT HAMPaBICHHOCTH (TIPO(HIIST) TpOrpamMMBlI.

3. IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JTUCHUIIJINHE

[Tnanupyemblie pe3yabTaThl O0yUeHUs M0 TUCIUILUINHE, COOTHECEHHBIE C MIIAHUPYEMBIMU
pe3yIbTaTaMu OCBOCHUS 00pa3oBaTeIbHON MPOrpaMMBbl IpeAcTaBIeHbl B Tadbaule 3.1.

Tabmuna 3.1 — [lnanwpyemple pe3yibTaThl OOYYEHHS [0 AUCHUIUIMHE, COOTHECEHHBIE C
IJIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHHUs 00pa30oBaTelIbHOM MpOoTrpaMMbl
Srarms [Inanupyemsie pe3ybTaThI
Kox n HanmeHoBanue (popMupOBaHH 00y4eHHS/NHIUKATOPBI JOCTHXEHUS
KOMIIETCHIIUY BBIILYCKHHKA PMHP . KOMIIETeHLIUH
KOMIIETCHLIUI
(mokazaTenr OCBOCHHSI KOMITCTCHITNH)
OIIK-3 - cmocobGHOCTBIO K
pa3paboTKe AITOPUTMHUYECKUX U
NpOrpaMMHBIX pelieHui B 061acTu Jexomnozunus 4
CUCTEMHOTO M  HPUKIATHOTO 3HaTh: BUABI W OCHOBHBIC aJTOPUTMBI
IIPOTrpaMMUPOBAHMS, kommsroTeproi rpaduku 31(IV) (OIIK-3)
MaTeMaTHYECKHUX, YmeTs: o0pabaTsIBaTh M300pakeHNS
MHQOPMALIUOHHBIX u Vposets | pacTpoBoii rpauKK, IPUMEHATH Ha PAKTHKE
MMHTALHOHHBIX MoJeneii, P . ITOPUTMBI BBIYMCIUTEIBHON Teomerpun VY1
(moporoBblit)

CO3JIaHHIO WHPOPMAITMOHHBIX (OTK-3)-1 (IV) (OIIK-3)
pecypcoB  rinobanbHBIX — CceTeid, Brnanets: cnocoGHOCTBIO K pa3paboTke
00pa3oBaTEeILHOTO KOHTEHTA, ITOPUTMHYECKUX M MPOTPAMMHBIX PEILICHUH
NPUKIATHBIX 0a3 TaHHBIX, TECTOB U B 00JIACTH MIPUKJIIATHOTO TPOTPAMMHUPOBAHMUS,
CPEACTB TECTHPOBAHUSA CUCTEM U B yactHOCTH, 3D-nipusoxennii B1(IV) (OIIK-
Cpe/CTB Ha COOTBETCTBHE 3)
CTaHJapTaM u WCXOTHBIM
TpeOOBAHUSIM




4. OBBEM U CTPYKTYPA JUCIIUIIVIMHBI

TpymoeMKOCTh NUCIUTUTMHBI COCTaBIsIeT 3 3aueTHbIe equHuIlbl, 108 yacos.

dopMa MPOMEKYTOUHON aTTECTAIlMU: 3a4eT - 4 ceMecTp.

Pacnipenenenue ¢onzna BpeMeHU MO TeMaM JAMCLUUIUIMHBI 10 OYHOH (opme 00ydeHus
MpeACTaBIeHO B Tabnwuie 4.1

Tabmuma 4.1 — Pacnpenenenwe QoHma BpemMeHHW MO TeMaM JAUCIHUIUIMHBI (o4yHas ¢dopma
o0Oy4eHus)

O0BbeM JUCIIUTIIHBI
(ak. gaceI)
Homep n HanmeHOBaHHE TEM KonrakrtHas pabora
3]IT | 113 Jgp | CPO
1 2 3 4 5
1. Buabl komnberotepHoii rpaduku. Koguposanue npera. L{BeToBbie 1 1 2
MOJIENN

2. PactpoBas rpaduka. TexHonoruu o0paboOTKH 4 4 2 10
3. Bekropnas rpaduka. Kpussie besne 1 1 - 2
4. 3D-rpaduka 15 17 4 36
5. BeraucnurensHas reometpus B 3D-rpaduke 1 1 2 4
Bcero mo qucnumiinHe: | 22 24 8 54

*3JIT — 3aEsTHS JIEKITMOHHOTO THIIA, [13 — BCe BUABI 3aHATHI CEMUHAPCKOTO THIIA, KPOME JTA00OpaTOPHBIX
pabor, JIP — maboparopasie pabotsr, CPO — camocTosTepHas paboTa 00yJaromerocs

S. COJEPKAHUE PA3JIEJIOB U TEM JUCHHUIIVINHBI

Tema 1. Buabl komnbroTepHoii rpagpuku. KogupoBanue nsera. LiBeToBbie Mmoaenn
Bekropuast u pactpoBas rpaduka. KommpoBanue msera. [[Berosie momenn (RGB, CMYK,
YUV).

Tema 2. PactpoBasi rpaduka. Texnonorun od0padorku
PactpoBast rpaduka. OO6paboTka pacTpoBbIX H300paxkeHui. M3MeHeHHe mBeTa M300paKeHUS
(HeratuB, OTTEHKH CEPOTO, CEMHsl, YepHO-0e10e, n3MEHEeHNe IpKocTH). PucoBanue Ha pacTpoBOM
n300paxeHnn (MPUMHUTUBAMHU PHUCOBAHUS U TMOMHUKCENbHO). AnroputMm bpesenxema ans
pucoBaHMs IPSMOiL. 3aJIuBKa TPEYTOJbHUKA (3aJaHUE).

Tema 3. Bektopnas rpad¢uxa. Kpusnie be3be
Bekropnas rpaduka. Bektopusie npumutiBbl. Kpussie besse. HapucoBate Gpurypsl U3 KpuBbIX
beswe (3amanue).

Tema 4. 3D-rpajpuka
[Tpuntun pabotel BHAecocucTeMbl. Buaeokapra. Bumeomamsats. 3D-yckopurtens. J[BoiiHas
oydepuzanusa. OcuoBel OpenGL (Bepcum 1). Cucrema koopmunat. KomupoBanue 1BeTa.
3amanne BepmuH. PucoBanme ky0Oa (3amanue). [IpumutuBbl pucoBanus. bydep TiryOUHBI.
Pucosanue 3D-nmpuMuTuBOB (KpyT, KOHYC, IHUIUHID, cepa, Top — 3aaanue). Tpanchopmaruu
(mepenoc, moBopoT, MacmtabupoBanue). Crek marpuil. [lepcrekTuBHass W OpPTOTOHAIBHAS
npoekiuu otoopaxenus. Coznanue 3D-moneneit u3 rpadpuyecknx 3D-npuMuTHBOB (3a7aHUE).
"CBobOomHas" kamepa. YmpaBieHHE Kamepou. 3amaHue u otoOpaxkenume manamadra. Kapra
BoIcOT. TekcrypupoBanmue. Texkcrypuble KoopauHaTel. SkyBox. OmpeneneHne BBICOTHI
nagmmradgTa (BeptukanbHbiii Short Ray). Ynpasnenue oO6nexktoM. Kamepa ot Tperbero muia.
OnpenencHue BUAUMOCTH Ha JaHamadre (ropuzoHtaibbiii Short Ray). Texcr. OtoOpakeHue
rpaduueckoro uarepdeiica (HUD). Onpenenenune "momaganus"/Beioopa 00beKTa.

Tema 5. BerunciaurenbHas reomerpus B 3D-rpadguke



BektopHo-MaTtpuuHas mateMatvka. TpexMepHBId BEKTOpP, ONEpalMu HaJ BEKTOPAMH
(MHA, HOpMAalU3alMsl, CyMMa, YMHOXXEHHME Ha YHCIIO, BEKTOp). MaTpuia, onepauuu Haja
MaTpullaMu (CyMMa, yMHOKEHHE Ha YHCII0, BEKTOP, MaTpUIly). Belunciaenre MaTpHilbl TOBOPOTa
(TTOBOPOT BEKTOpPa OTHOCUTEILHO BEKTOPA).

6. 3AHATUA CEMUHAPCKOI'O TUITA

Tabmuua 6.1 — [Ipaktuueckue 3anarus/ Cemunapckue 3anatus / JlabopaTopHbie paboThI

No Bupn 3ausartus /
Tema 3ansTus
TEMBI OILIEHOYHOE CPEICTBO

1 2 3
Onpenenenne Ko0B BETOB B 1BeToBo Monenn RGB. Onpenenenue I13: Pemienue

1 LBETHOCTH/00BEMa pacTpoBoro nzodpaxenus. OnpeaencHme MPaKTUYECKUX 3a7a4y
He00XO0MMOT0 pa3pelIeHns] paCTPOBOTO H300paXeHH I BCTABKH Ha
Be0-CTpaHMIly, B MPE3CHTALIMIO, JJIs IeYaTH Ha IPUHTEPE.
CocraBieHue MporpaMMbl: U3MEHEHHE PACTPOBOTO H300pasKEeHHS JIP: JlaGoparopHas
(yBennueHue/yMeHbLICHUE APKOCTH, co3nanue 3gdekra "penned", pabota
MTOCTPOEHNE THCTOTPAMMBI 110 KoMImoHeHTaM RGB)

2 CocraBieHue IPOrpaMMbl: K3BMEHEHHE PACTPOBOTO N300paKEHHUS I13: Pemenue
(3anonHeHKe GparMeHTOB PaCTPOBOTO H300PAKEHHS 33IaHHBIM IIBETOM  |[IPAKTHYESCKUX 3a/1a4
JUIsL pa3iMyHbIX GopM hparMeHTOoB)
CocraBneHue IPOrpaMMEL: 3aJTUBKA TPEYTOJIBHON 00J1aCTH PacTPOBOTO I13: Pemenue
1M300paKeHHs 3aJaHHBIM IIBETOM MIPAKTHYECKHX 33124

3 CocraBieHue MporpaMMBl: AEKOMIO3UIHA GUryp pazindaoit popmer anst  |I113: Pemenne
pPUCOBaHUS UX MPH MOMOIIH KPUBKIX besbe MTPAKTHUYCCKUX 33124
CocraBneHue IporpaMMbl: PHCOBaHHUE Pa3HOIBETHOTO Ky0a cpencrBamu | [13: Pemenue
OpenGL (3aganwue 11BeTa, 3aJaHUE M O0BEIMHEHUE BEPIIIHH) MPAKTHIECKUX 3a7a4
CocraBieHue MporpaMMBbl: pPUCOBaHUE 0OBEKTOB BTOPOTO MOPSIKA JIP: JlaGoparopHas
npumuTrBamMu prcoBanus OpenGL (koHyc, HUINHAD, YCEUSHHBIH KOHYC, |paboTa
chepa, noaychepa, Top)
KoHnTtponbHas pabora: pemreHre 3aad KOAUpOBaHUS I[BETa U 00heMa KonTtponbsHas pabota
pacTpoBOro U300pakeHuUs], Ha MOHMMaHKUE IPUHLIUIIOB PaOOTHI pacTpoBOM |(pyOeKHBIN KOHTPOIIB)
U BEeKTOpHOM rpaduku, ocHoB OpenGL
Cocrapnenue nporpaMmsl: co3aanue 3D-moneneit u3 rpapudeckux 3D-  |JIP: JlabopaTopHas
TIPUMHUTHBOB pabora
CocraBieHue MporpaMMBl: 3alaHUe NIapaMeTPOB U yrpasieHne kamepoii B |I13: Pemenne
3D-mpocTpaHcTBe B peskume ""cBoboaHOrO mosera” MTPAKTHYECKUX 3124
CocraBneHue IporpaMMEL: 3aanue u oroopaxenue 3D-mannmadra ¢ I13: Pemenue
WCTIIOJIb30BAaHMEM KapThI BEICOT MPAKTHYECKUX 33124

4 CocraBieHUE IPOrPaMMBI: HATOXKEHUE CTICITHAIBHON TEKCTYPhI I13: Pemenue

(pa3BepTku Ky0a) Ha "orpannumBarouuii Ky0" st cozganus 3¢ dexra
"nebecHoit chepnr" (SKyBox)

MPAKTUYCCKUX 3a1a4

CocTtaBnenue MporpaMMBbl: OTpeieNieHie BRICOTHI JaH madra B
MIPOU3BOJILHOM TOUKE

I13: Pemenne
MTPAKTHYCCKUX 3124

CocraBnenue nmporpaMmsl: ympasienne 3D-00beKToM 1 3a1aHue KaMephbl
HaOJI0eHNs 32 HUM B PeXHUME "Kamepa OT TpeThero jauua’

I13: Pemienue
MTPAKTHYCCKUX 3124

CocraBneHue IPOrpaMMEL: OTIPEEIICHIE "TIPSIMONA BUIIUMOCTH" 00BeKTa
Ha jJagamadTe

I13: Pemenne
MPAKTHYECKUX 3134

KouTposnbHas pabora: 3a7auu Ha MOHUMAaHUE TIPUHITUITOB XPaHCHHUS,
BHU3yalH3aliy U 00padoTKu naHmadTa, KaMepbl, HATOXKECHUS TEKCTYPHI,
yrpaBiieHue 00beKTaMu, ONpe/IelICHHE BBICOTHI U BUIMIMOCTH Ha
naHamadgTe

KonTtponbnas padora
(pyOexHBII KOHTPOJIb)

CocTaBieHue IporpaMMBbl: OTOOpPaKEHHE TEKCTa ¥ aKTyalIbHOM
nHdopmanun 06 oobekte (pexkum "Head Up Display")

I13: Pemienue
MTPAKTHYCCKUX 3124

CocTaBlieHHE MPOrpaMMel: onpeaeneHue "Bpidopa/monaganus mo 3D-

I13: Pemenne




06’B€KTy MPAKTHUYCCKHUX 3a1a4

CocraBieHue IPOrpaMMEBL: peaTu3aIysl oneparuii BekropHo-matpuanot  |JIP: JlabopaTopHas
MaTeMaTHKH. TpexXMepHBI BEKTOp, ONEpalliy HaJl BEKTOpaMH (IUIMHA, pabota
HOpMalM3alus, CyMMa, YMHOKEHHUE Ha YUCII0, BEKTOp). MaTpuiia,
orepalyiy Haj MaTpUllaMu (CyMMa, YMHOKCHHE Ha YUCII0, BEKTOD,
MaTpuily). Berancnenne MaTpuibl moBOpoTa (IOBOPOT BEKTOpa
OTHOCHTEIHHO BEKTOPA).

*[13 — npaktuueckue 3ansatus, C3 — cemunapckue 3austus, JIP — nabopaTopHsie paboTh
7. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAROLIIUXCA
7.1. Metoanueckue yKa3aHus s 00y4a0UIerocs o 0CBOCHUIO M CHUIITTHHbI

st hopMupoBaHMs YETKOTO MpeIcTaBiIeHus 00 00beMe U XapakTepe 3HaHUH U yMEHUi,
KOTOpPBIMM Hajo OyAeT OBJIaAeTh M0 JUCHMIUIMHE B CaMOM Hayajle Y4yeOHOro Kypca
00y4aromuiicst JOKEH 03HAKOMUTHCS ¢ Y9eOHO-METOINYECKON TOKYMEHTAICH:

- paboueil mporpaMMoil JUCHMIUIMHBL: C LEISAMH U 33/Ja4aMy JMCLUIUIMHBL, €e
CB3IMU C JPYTHMMH JUCIUIUIMHAMHU OOpa3oBaTEeIbHON IPOrpaMMbl, IMEPEYHEM 3HAHWH U
YMEHHUH, KOTOPBIMU B IPOLIECCE OCBOEHMSI TUCLMITIMHBI JOJDKEH BIIAaJeTh 00ydaroIuiics,

- HOPSIAKOM IMPOBEAEHUS TEKYLIEro KOHTPOJS YCHEBAEMOCTH M NPOMEXKYTOUHOMH
aTTeCTalluu;

- rpauKOM KOHCYJIbTALU MpernoaaBarteneil Kadeapsl.

CucremaTtuyeckoe BBINOJIHEHHE Y4YeOHOM pa0OThl Ha 3aHATUAX JIEKIHOHHBIX U
CEMMHAPCKHX THUIIOB, a TAaK)XE BBIIOJHEHHE CAaMOCTOSTEIHHONH pabOThl MO3BOJUT YCIEIIHO
OCBOMTbH JUCLUIUIMHY.

B nporiecce ocBOGHUS AUCIUTUIMHBI 00YYAIOIIUMCS CIIeTyeT:

- CJIyIIaTh, KOHCIIEKTUPOBATh M3JIaraeMblil TIpenojaBaTeieM MaTepHual;

- CTaBUTh, OOCYXXIAaTh aKTyaJbHbIE MPOOJEMBI Kypca, OBITh AKTUBHBIM Ha
3aHATHUSX;

- 3a7aBaTh MPEMNOAABATENI0 YTOUHSIOUIME BOIPOCHl C LEIbI0  YSICHEHUS
TEOPETUUYECKUX MOJIOKECHUM;

- BBITOJIHATh 33/1aHUSl TPAKTHUYECKUX 3aHATUH IOJHOCTHIO U YCTaHOBIICHHBIC
CPOKH.

IIpu 3aTpyqHeHHsX B BOCHPHUATHM MaTepHuaiga CleayeT OOpaTHTbCS K OCHOBHBIM
JUTEpATypHbIM HCTOYHUKaM. Ecnu pa3oOpaThcsi B MaTepuaje HE yJIaloch, TO OOpaTUTCS K
JekTopy (1o rpaduky ero KOHCYJbTalWi) WM K MPEnoJaBaTeiio Ha 3aHATHUSAX CEMHUHApPCKOTO
THUIIA.

OOyJarommMcs, MPOMYCTUBIIUM 3aHITHS (HE3aBUCUMO OT MPUYHMH), HE HMEIOIIUM
IUCbMEHHOI'O PEUICHUs 3a/a4 WM HE MMOATOTOBUBIIMMCA K JAaHHOMY 3aHATHUIO, PEKOMEHIYEeTCs
HE TO03XKe 4YeM B 2 - HENEeNbHBI CPOK SIBUTHCS Ha KOHCYJIBTAIMIO K INPENOJaBaTelio H
OTYMTATHCS 110 TEME.

7.2. OpraHu3amnusi CaMoCTOSITeJIbHOI PadoThI

ITog camocTosTenbHON paboTON OOydYarOIIMXCS TOHMMAETCs IUIaHupyemas pabora
o0yyaromuxcs, HalpaBjieHHas Ha (OpPMUPOBAHUE YKa3aHHBIX KOMIICTCHLIUH, BBINOJHAEMAs BO
BHEAy/IUTOPHOE BpeMsl 10 33JaHUIO U IIPU METOAMYECKOM PYKOBOJICTBE IpenoaaBares, 6e3 ero
HENOCPEACTBEHHOI'O yUacTHSI.

Meroandeckoe oOecredeHrue CaMOCTOATEIbHONW paboThl MPH HAIWYUK OOYYarOUTUXCs
JHI C OTPAaHWYECHHBIMH BO3MOXKHOCTSIMHU TIpEICTaBisieTcs B (opMax, aJanTHPOBAHHBIX K
OTPaHUYEHUSM UX 3/10POBBA.

Bunasl camoctosiTensHON paboThl O AUCHUIUIMHE MpeIcTaBlIeHb! B Tabmuue 7.2.1.



Tabmmma 7.2.1 — Opranuzanmsi CaMoCTOSTEILHON pab0Thl 00yUYaIOIIErocs

Ne .
Buj camocTosiTensHOM paboTh
TEMBI
1 2
1 Wzydenune uneonoruu 1setoBoit Mogenu RGB. ®opmuposanne RGB-kona 3a1aHHOTO HBETA.

KomnbloTepHBI TpeHaKED

2 CocraBieHue nporpaMMsbl, U3MEHSIOLIEH OCBEIEHHOCTh PACTPOBOTO HU300paKEHUS B PEXKUME
TUIABHOT'O M3MEHEHUSI IPKOCTH

CocTaBieHue NporpaMMsbl, ONITHUMHU3HPYIOLIEH 3JIMBKY TPEYTOJIbHUKA C HCIIOJIB30BAHUEM
anroputMma bpezenxema

2 CocraBieHue nporpaMMbl HOCTPOEHUS NPSIMBIX JIMHUH C UCIIOIb30BaHUEM AJITOPUTMA
CTIIKUBAHUS

CocraBieHue mporpaMMbl PUCOBaHUS CI0XKHBIX IpadUuecKuX 00bEKTOB MIPHU HOMOLIH
MHUHHUMaJIBHOT'O KOJIMUeCcTBa KpUBbIX bespe

[IporpamMMHoOe mocTpoeHue ciokHbIX 3D-00bekToB u3 3D-npuMuTHBa "Ky0", ¢ 3a1aHHEM
TUIAaBHOTO NEpexo/a 1BEeTa

CocTaBiieHHE POrpaMMbl pPUCOBaHUs OBEpXHOCTEN be3be BToporo mopsaka

CocraBieHue nporpaMMbl pUCOBaHUs c(hepbl U3 U3MEHIEMOTO KOJIMYECTBA PABHOCTOPOHHUX
TPEYTOJbHUKOB

CocTaBlieHHE IPOrpaMMbl co3anmst CI0XKHBIX 3D-Moneneit u3 rpaduyeckux 3D-npUMHUTHBOB
CocTaBieHue nporpaMMbl TEKCTYpUpPOBaHuUs JlaHAmadTa ¢ u3MeHseMol aeranuzanuei ('mapker")
CocraBieHue nporpaMMsl, ONTHMHU3UPYIOIIEH oToOpaskeHue NaHamadTa (CoMcKu 0ToOpaxKeHusl,
BUAMMAsl 4acTh, U3MEHsEMas OT PACCTOSIHUSA ACTaJIN3alMs)

CocraBieHHE IPOrpaMMBI, YUUTHIBAIOIICH (DU3UKY MEepeABIKEHHS 00BEKTa 110 JaHAIAPTY
CocraBneHue mporpaMMbl HaOJTIOICHUS 32 00BEKTOM B peXXUME "KaMepa OT TPeThero jura' ¢
M3MEHEHHEM MapaMeTpoB HaOJItoJeHus (IpuOIMKeHne/ yialeHue, IOBOPOT)

CocraBieHue nporpaMMsl, BU3yalu3UpyIoliel peakiuio 00beKTOB Ha BEIOOP/"Tonaganue"
(aHmMAIs)

CocraBieHue NporpaMMsl: peanu3anus onepannuii BEKTOPHO-MaTpUYHON MaTeMAaTUKU

5 |TexHONOTUAMHU OOBEKTHO-OPUEHTUPOBAHHOTO POTPaMMHUPOBaHUs (CO31aHHUE KIaccoB "BeKTOp" U
"MaTpula" ¥ MHKANCYJISIIMS B HUX HEOOXOIUMBIX CBOWCTB U METOJIOB)
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Kaxneiii Bum CPO, ykazanveiii B Tabmmme 7.2.1 oOecredeH MeETOIUYECKHMHU
MaTepHaJaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B npenomaBanum aucuMIuiMHBl «BBIYMHCIUTENBHAS TEOMETPHS W KOMITBIOTEPHAs
BU3yalIHM3alus  HUCIOJB3YIOTCS  pa3HOOOpasHble  00pa3oBaTeNbHBIE  TEXHOJOTHMH  Kak
TPaAUITMOHHBIC, TAK U C TPUMEHEHUEM aKTUBHBIX U HHTEPAKTUBHBIX METOJIOB OOYUCHUSI.

AKTHBHBIC U HHTEPAKTUBHBIC METOJIbI O0YUYCHHUS:

— npoOaemHas Jiekius (Tembr Nel-5);



9. PECYPCHOE OBECIIEYEHHUE JUCHUIIVIMHbI
9.1

Taomuua 9.1.1 — Y4eOHO-METOAUUECKOE 00eCIICUEHUE TUCIIUILINHBI

Y4eOHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecedyeHue TUCIHILIMHBI

bubnmnorpaduueckoe onucanue u3gaHus OcHOBHas/ KuunroobdecneueHHOCTD
3ariaBue, BU]I, Me(cafg (I)dp;“OI[ U3JIaHUs, KOJL. FIOTOIHITE Kon-o. 9nele<(T:p ONHBIC
c1p.) JIbHAas 9K3. B peCypChl
JIUTEpaTyp /(8
a CIIeI'oy
1. UadopmarimoHHbIe TEXHOJIOTHH B YKOHOMHUKE U -
yrpasieHuu B 2 4. Yacts 1 : yueOnuk / B. B. Tpogumon OBC IOpaiit
[ np.] ; mox penakuueii B. B. Tpodbumosa. — 3-¢ u3s., OCHOBHas
nepepad. u gomn. — DIIEeKTPOoH. 1aH. — MOcCKBa :
MN3natensctBo FOpaiit, 2019. — 269 c.
2. IndopmaniMoHHbIE TEXHOJIOTUU B SKOHOMUKE U -
yrpasiaeHud B 2 4. Yacts 2 : yueObHuk / B. B. Tpodhumos 9BbC Opaiit
OCHOBHasI
[u 1p.]. — 3-e u3m., nepepad. u A0, — DJIEKTPOH. JaH.
— Mocksa : U3gatensctBo Opaiit, 2019. — 245 c.
3. bopeckoB A. B. KomnbroTepHas rpaguka : y4eOHUK U -
npaktukym / A. B. bopeckos, E. B. lllukun. — ObC IOpaiit
OnekTpoH. g1aH. — M. : U3narensctBo FOpaiit, 2019. — ocHoBHaA
219 c.
4. Xeitden A. JI. KomnbsroTepHocHOBHastast TpaduKa UIsl |[TIOTIOJTHUTEINb -
ctpoutenel : yueOnuk / A.JI. Xeiden, B.H. Bacunnena, Hast 9BbC Opaiit
N.B. byropuna ; mox pea. A. JI. Xeiidemna. — 2-e us.,
nepepad. u A0M. — DIJIEKTPOH. AaH. — M. :
W3narenscrBo FOpaiit, 2019. — 258 c.
5. Bmacosenr A.M. Beenenue B VBA : yueOHOeE mocobwe. |1OTTOTHUTENb 2B
— CankT-IlerepOypr : U3a-so CIIGI'YDD, 2010 .— 134 Hasi 236 OPAC.UNEC
c. — CBeneHus TOCTYyIHBI Takxe 1o HTepHeTy: ON.RU
opac.unecon.ru .
Ta6mmma 9.1.2 — Ilepeyensb coBpeMeHHBIX nTpodeccnoHanbHbIX 0a3 qanHbIxX (CITB/I)
No HaumenoBanue CI1BJ]
1 DPuexrponnas 6ubaroreka Grebennikon.ru — www.grebennikon.ru
2 |Hayunas snekrponnas oubmuoreka ELIBRARRY — www.elibrary.ru
3 [Hayunas snextponnas oubnmmnoreka KubepJlennka — www.cyberleninka.ru
4 |ba3a manusix [TOJITTPE]] CnpaBounnku — Www.polpred.com
5 |paza nanueix OECD  Books, Papers &  Statistics na miargpopme OECD iLibrary —
www.oecd-ilibrary.org

Tabmmma 9.1.3 — [lepeyens nndopmarmorHsix cnpaBouHbix cuctem (MCC)

Ne HaumenoBanue NCC

ecypc CITI6I'DY wim www.garant.ru)

1 |CopaBouHas IIpaBOBas cucremMa KoncynpranTlIntoc (MHCTAIIMPOBAHHBIN
ecype CII6I'DY mmm www.consultant.ru)
2 |CrpaBo4Hast IIpaBoBas cucreMa «"APAHT» (MHCTaJUIMPOBAHHBIHN

3 [MudopmaroHHO-CIIpaBOYHAS
ecype CII6I'DY mmm www.kodeks.ru)

CHUCTEMA

«Kopaekey» (MHCTATITMPOBAHHBIN



https://www.urait.ru/bcode/441968
https://www.urait.ru/bcode/441969
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/bcode/433144
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/bcode/436983
http://opac.unecon.ru/elibrary/elib/330707451.pdf
http://opac.unecon.ru/elibrary/elib/330707451.pdf
http://opac.unecon.ru/elibrary/elib/330707451.pdf

DrekTponHas oubimoreuynas cucrema BOOK .ru - www.book.ru
Drexrponnas 6ubanoreunas cucrema J5C FOPAMT — www.urait.ru
DekTpoHHO-0MOaKoTeuHas cuctema SHAHUYM (ZNANIUM) — www.znanium.com

DnexTponHas 6ubnmoreka CII6I"3Y - opac.unecon.ru
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9.2. MarepuajbHoO-TeXHHYECKOe oOecneyeHne yueOHOro nmpoiecca

Jnga peanuzanuyd JaHHOM AMCHMILIMHBI HMEIOTCS CHEIHalbHbIE IOMEIEHUs IS
MPOBEJICHUS 3aHATUH JIGKIIMOHHOTO THIIA, 3aHSITHA CEMHUHAPCKOTO THWIIA, TPYMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHON aTTeCTalluH, a TaKKe
MOMEIIEHUS JIsi CAMOCTOSTEIbHON paOOTHI.

Tabmuua 9.2.1 — Ilepeuens nporpammuoro odecneuenus (I10)

Ne i/t Haumenosanue [10

1 Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26» utronst 2020 r

Microsoft Office Professional (KOHTPAKT No 244/20 «26» utonst 2020 1)

7-Zip (freeware)

Wolfram Mathematica 12 ( Cyboaunensuonnsiii jorosop Ne 328/20 ot 20.08.2020r.)

b wiN

Python 3.7.4 (freeware)

JlaGopaTtopHbsle pabOTBl 1O JUCLUUIUIMHE MpoBOIsATCA B Jabopartopuu «JlabopaTtopHbrit
KOMILJIEKC».

Tabmuua 9.2.2 — JlabopaTopus «JIabopaTopHbIii KOMIIEKCY

Bup y4eonbIX

SAHSITH Anpec, Ne aynuropun JlabopaTopHoe obopyaoBaHue
Jlabopamopnwie | 191023, . Cankt-IletepOypr, yi. Jlaboparopust "JlabopaTopHslii
pabomel Kanan I'puboenosa, 30/32, nurep xomiuiekc". Crenuann3upoBaHHas

«A», «By», «P», ayx. 2015 Me0enb U 000pyIoBaHKeE: YueOHas

MeOenps Ha 66 MocaJOUYHbIX MECT,
pabouee MecTo mpenogaBaTeis, I0CKa
MeJIOBast OTHOCEKIIIMOHHAS - 3 IIT.,
JUTMHHBIH ¢TOJ - 2 T., Kadeapa - 1 mrT.,
CTYJI U30 - 12 mIT., )Karo3u - 3 mIT.,
Kommsrotep Intel 15-7400/16Gb/1Th/
Buyieokapta NVIDIA GeForce GT
710/Mounutop DELL S2218H - 20 mir.,
BecnipoBoanas Touka goctyna/UNI FI
AP PRO/Ubiquiti - 1 mur.,
WuTepakTuBHbIil mpoektop Epson-EB-
455Wi - 1 ., DkpaH ¢
anekTpornpuBoioM ScreenMedia
Champion 244x183cm SCM-4304 - 1
mit., Kommyrarop ProCurve Switch
2626 - 1 mT., KpoHImITeliH moTOI0YHBIN
PRB-7 Screen Media - 1 wr.,
MynpsTumenuitHsiit npoextop NEC
ME402X - 1 mr., lxad
TEJIEKOMMYHHKALMOHHBIN HACTEHHBIN
[IMO HIPH-3-6.650 - 1 mt. Habopst
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS 1
y4eOHO-HATTISTHBIX TTOCOOHHA:
MYJIbTUMEIUHHBIE TPUIOKEHUS K
JIEKIIMOHHBIM KypcaM U MPaKTHYECKUM



http://opac.unecon.ru/

3aHSTUSM, HHTCPAKTUBHBIC YUCOHO-
HAIJISIHEIE I0OCOOHS.

10. OCOBEHHOCTHU OCBOEHMSA JUCIUAIIJIMHBI 1JI1 THBAJINIOB U JINL]
C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 31OPOBbAA

OOyueHne 00yJaromuxcsi C OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMU 3JIOPOBBS TP HEOOXOTUMOCTH
OCYILIECTBIISICTCSI HAa OCHOBE QJallTUPOBAHHON pabodell MporpaMMbl C HCIIOJIB30BaHUEM
CHEIMAIbHBIX METOJOB OOYYCHHS W IUAAKTHUYECKUX MATEpUajoB, COCTABJICHHBIX C Y4ETOM
0COOEHHOCTEH TMCUXO(PHU3NUECKOTO PA3BUTHS, HWHIUBUAYATHHBIX BO3MOXXHOCTEH W COCTOSHHSI
3I0POBbS TAKUX O0yUaronuxcs (00yJaromerocs).

B mensx ocBoeHHMs Y4YeOHOW TPOTpaMMBbl JWCHUILIAHBI HWHBAIHIAMH U JIUIIAMH C
OTPaHHYEHHBIMHA BO3MOXHOCTSIMU 3JJOPOBBSI Y HUBEPCUTET 00CCIICUNBALT:

— JUId WHBAIAJOB W JIMIl C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 3[0POBBS IO 3pPEHUIO:
pa3MenieHre B JOCTYMHBIX JUIsi OOYYarOIIUXCs, SBISIOMIUXCS CIENBIMUA WIH CITa00BUISIINMH,
MecTax W B aJaNTHPOBaHHOW ¢GopMe CHpaBOYHOW HHGOPMAIIMU O pACIUCAHUHM YYEOHBIX
3aHSTHIA, TIPUCYTCTBUE ACCHCTEHTA, OKAa3bIBAIOIIETO OOYYaromeMycsi HEOOXOAMMYIO TOMOIIb;
BBIITYCK aJbTEPHATUBHBIX (HOPMATOB METOAWYECKHX MAaTepUAIOB (KPYMHBIA MpUDT HIH
ayauogaib);

— JUId WHBAIKMIOB W JIMI] C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[OPOBbS MO CIYXY:
Ha/JIeKAMMHU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEICHNUE HH(OPMAIINH;

— JUId WHBAIAJOB W JIMI C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS, HMEIOIINX
HAPYIICHHUS] OIMOPHO-JBUTATEIILHOTO ammapaTa: BO3MOXKHOCTH OECHpPEmsITCTBEHHOTO JOCTyTa
oOyJaromuxcst B y4eOHbIE TOMEIICHNUsI, TyaJeTHbIE KOMHATBI M IPYTHe TIOMeIIeHus Kadeapel, a
Tak)Ke MpeObIBaHNE B YKA3aHHBIX MTOMEIICHUSX.

OO0pa3oBaHre OOyYArOMIMUXCSI C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MOKET OBITH
OpPTaHU30BaHO KaK COBMECTHO C JAPYTMMHU OOyYaIOIIMMUCS, TaK M B OTACIBHBIX TPYMIaxX WINA B
OTIENbHBIX OPTraHH3aIHsIX.

11.  ®OHJ OLEHOYHBIX CPEJCTB JlJIsI IPOBEJEHUS TEKYIIEN 1
MMPOMEKYTOYHOM ATTECTALIMY OBYYAIOIIMXCS MO JACIHUATLTAHE

@oH/I OLIEHOYHBIX CPEACTB JJS MPOBEACHUS ATTECTALMU YPOBHS C(HOPMHPOBAHHOCTU
KOMIIETEHIIMH, OO0ydJaromuxcs MO0 AUCUUILUIMHE, O(OpMIISIETCS OTAEIbHBIM JIOKYMEHTOM H
SBIISICTCS IPUIIOKEHUEM K paboyeil mporpaMme AUCHUTUIUHBL
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