MwuHo6pHaykn Poccum
®EOEPAJIbHOE TrOCYOAPCTBEHHOE BIOAXXETHOE OBPA3OBATEJIbHOE
YYPEXOEHUE
BbICLLEFO O6PA30OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbLIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXAOAIO

3aBegytowmin kacegpon
MporpammmnpoBaHnsa N MHPOPMALIMOHHBLIX TEXHOITOMMIA

@/ npogp. Maxopmos C./,
nodnucek, pacwugposka noornucu
10.03.2021 r.

PABOYASA NPONrPAMMA YYEBEHOW OANCLUUNNUHBI
51.0.40. KomnbloTepHasa reomeTpus 1 rpaduka

1. Kog 1 HaumeHoBaHMe HanpaBreHUs NoAroToBKU/cneunanbHOCTMU:

09.03.02 NHpopMaLMOHHbIE CUCTEMbI 1 TEXHOSTOMNN

2. NMpodunb noaroToBku/cneunanusauyms:

MHOopMaLMOHHbIE CUCTEMbI U TEXHONOIMMK B YNpaBieHUn npeanpustmem
3. Ksanudukauusa (cteneHb) BbinyckHuka: bakanaspuat

4. dopma oby4yeHua: OyHas

5. Kachepgpa, oTBevalowan 3a peanmsaumio QUCLUNIIUHBI:

Kadenpa nporpammmpoBaHnst 1 MIHPOPMALMOHHBIX TEXHONOMMN
6. CocTtaBuTENU NporpamMmbi:

accucteHT kad. NMuAT Tapacos Bauyecnae Cepreesud

e-mail: tarasov@cs.vsu.ru

drakynbTeT: KOMNbIOTEPHBIX HayK

kadoegpa: lNporpammmpoBaHnsa U MHHOOPMaLMOHHBIX TEXHOMOIMMMN

7. PexomeHpoBaHa: HMC d-ta komnbloTepHbIX Hayk, npoTtokon Ne 5 ot 10.03.2021

8. YuebHbIn roa: 2023-2024 CemecTp(bl): 3



9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llenb nsyyeHns gucumnnuHbl - COO4eNcTBME fanbHenwemMy pasBuTumio creynanbHON
npodeccnoHanbHOM KOMNETEHTHOCTM BakanaBpa NnyTeM OBflafeHNsa anropuTMamm u

MeToZamMu NOCTPOEHUS ABYMEPHOWN U TPEXMEPHOWN KOMMbIOTEPHOM rpadoukm n
TexHonormnen obpadoTkm rpacdmyeckon MHpopmMaLnn.

3HaHne OCHOBHbIX anropuTmoB 06paboTkm rpacmnyeckon MHopMaLnKn; Hay4YmUTb
CTYOEHTOB npogeccruoHaribHO NPoeKTUpPoBaTh NporpaMmmMHble npunoxeHunsa .NET;
NCNoSib30BaTb COBPEMEHHbIE TEXHONOMN pa3paboTkm Nporpamm, C y4eToMm
TpeboBaHUn NpeameTHON obnacty u noTpebHOCTeN nonb3oBaTenen; BoipaboTaTb
NpakTUYeCKne HaBbIKN MPUMEHEHWSI NOSTYYEHHbIX 3HAHWN.

10. MecTo yuyeb6HOM AncuMNUHbLI B cTpyKkType OOI:

Ans n3yyeHus aTol AUCUUNMHbI Heo6XoaANMbI CrneayoLLme KypcChbl:

- Anrebpa v reomeTpus;

- BeBegeHue B nporpamMmmMmmnpoBaHme;

- AJ'IFOpI/ITMbI N CTPYKTYpPbIl AaHHbIX;

11. MnaHnpyemblie pe3ynbTaTtbl 00y4YeHUs No gucumnnuHe/moaynio (3HaHuUA,
YMEHMUA, HaBblKU), COOTHECEHHbIE C NNIaHupyeMbIMU pe3yfibTaTaMy OCBOEHUA
obpa3soBaTesnibHOM NporpaMmmMbl (KOMMNETEHUMAMU BbINYCKHUKOB):

Kon HaseaHue Koga(bl) WNuankaTop(bl) MnaHnpyemble pe3ynbrarhl
KOMMeTeHunn oByyeHns
3HaThb:
anropuTMn4eckme OCHOBBI
KOMMbIOTEPHON reoMeTpumn 1
rpacpukm
3HaeT OCHOBbI yMeTb:
CnocobeH NpuMeHsATb
MaTemaTukn, PU3NKK, | NPUMEHATb MaTeMaTnyeckme
€CTeCTBEHHOHay4Hble N
OrlK-1.1 | BblMUCANTENBHOM 3HaHus B 0611acTn reomeTpun
N OBLLENHKEHEPHbIE
TEXHUKN U ANs pelueHns 3agad
3HaHWs, MeToAbI o
nNporpaMMmnpoBaHns KOMMbIOTEPHOM rpadomkm
mMaTeMaTU4ecKoro
aHanusau
OrK-1 BnageTb (MMeTb HaBbIK(M)):
MOAEeNMpoBaHus,
Knaccu4eckMMmu anroputmamm
TEopeTUYECKoro u o
KOMMbIOTEPHOM reoMeTpmm U
9KCMEepPUMEHTaNbHOro
rpadomkm
nccnenoBaHus B
. YMeeT peliatb 3HaTb:
npogeccmnoHarnbHon
CTaHOapTHble Knaccuyeckme anroputMbl
AeATenbHOCTH o
npodeccnoHanbHble | KOMMbIOTEPHON FrEOMETPUM U
3agauv c rpadoukm
onk-1.2 | %A pac
npYMeHeHneM
€CTECTBEHHOHAYYHbIX | YMETb:
N OBLLEeMHXXEeHEePHbIX | pelwlaTb 3agaqy KOMMNbOTEPHOM
3HaHWN, MeToa0B rpacouvkmn ¢ NpUMEHEHNEM




mMaTeMaTtn4eckoro
aHannm3a um
mMogenmpoBaHnA

3HaHMW aHaNUTU4YEeCKOn
reomMeTpumn n nsnkn

BNageTb (MMeTb HaBbIK(M)):
HaBblkaMy pa3paboTku
nporpamMmm KOMMbLITEPHOMN
reomeTpum n rpacmku

OrllK-8

CnocobeH NpuMeHsATb
MaTeMaTnyeckme
mMogenu, Metogpbl n
cpeacTea
NPOEKTUPOBaHNS
MHGOPMALMOHHBIX U
aBTOMATM3MPOBAHHbIX
cuctem

3HaeT MeTogonoruto
N OCHOBHblEe MeToAbl
MaTeMaTM4eCKoro
MOoOennpoBaHus,
Knaccudukauuio n
YCNoOBUSi NPUMEHEHNS
Mo[enemn, OCHOBHbIE

3HaTb:
anropuTMbl U METOADI
NpMMeHsieMble AN peLLeHns
3aga4y obnacTty KOMMbIOTEPHOW
reomeTpum n rpacmku

MeToAbl U cpeacTBa yMeThb:
NPOEKTUPOBaHNS BblGMpaTh 1 oLeHnBaTb
Orl1K-8.1 | nHopMaLVOHHbBIX U cnocobbl peanu3auum 3agav
aBTOMAaTU3MPOBAHHBIX | KOMNBIOTEPHON reoMeTpUmn U
CUCTEM, rpadoukm
WHCTPYMEHTanbHble
cpefcrtea BnageTb (MMeTb HaBbIK(K)):
MOOENMPOBaHUA n HaBblKaMy peanuaauun
NPOEKTUPOBaHNS nporpamMm Ans 3agad
WHGOPMALIMOHHBIX U KOMMbIOTEPHON reoMeTpumn 1
aBTOMAaTMU3MPOBAHHbIX | rpacuKm
cucTem
3HaTb:
anropuTMbl KOMMbIOTEPHOW
reomeTpum n rpacmku
(npoeunpoBaHue, N3SMeHeHne
cBeTa B COOTBETCTBUM C
YMeeT NpUMEHATb Ha
OCBELLEHHOCTbIO U T.1.)
npakTuke
mMaTemaTuyeckmne
mMogernu, Metogbl un yMeTe.
OlK-8.2 ’ NPUMEHATL anropuTMbl
cpeacTea o
KOMMNbIOTEPHON reoMeTpumn n
NPOEKTUPOBAHNA U
rpadoukm
aBTomaTmsaumu
cucTem

BnageTb (MMeTb HaBbIK(K)):
HaBblkamn peanunsauuu
nporpaMm € UCnonb30BaHNEM
anropuTMOB KOMMbIOTEPHOW
reomMeTpum 1 rpauku

12. O6bem gucuUNNUHbI B 3a4eTHbIX eauHuuax/yac: 4/144

dopma NnpomMexyToyHoM aTTecTauun: 3a4€T C OLEHKOM




13. Buabl yue6Hom paboThbl

Bug yuebHom paboTbl Cewmectp 3 Bcero
AyaouTOpHbIE 3aHATUS 48 48
JIeKUMOHHbIe 3aHATUSA 16 16
MpakTnyeckme 3aHATUA 16 16
JlabopaTopHble 3aHATUS 16 16
CamocTosaTensHas paboTta 96 96
lNpomexyTodHasa aTTectaums 0 0
Bcero 144 144

13.1. CopepxaHue AUCLUUNIIUHDI

HanwveHoBaHue pasgena
OUCLMMNITUHBI

n/n

CopepxaHue pasgena OUCLUMNIvHBI

1 BBegeHne B KOMMbIOTEPHYIO rpaduky

Mpeamet kypca. OcHOBHas TEPMUHOMOIMS.
KpaTtkas ncropudeckas cnpaska. 3Ha4yeHue
Kypca. OCHOBHbIE NOHSATUSA PaCTPOBOM U
BEKTOPHON rpacpmkun. [locTonHcTBa 1
HeJoCTaTKuM pasHbIx cnocobos
npeacraBneHns nsobpaxeHuin. NapameTpbl
pacTpOBbIX N300paXkeHuin. PaspelueHue.
MmybuHa ueeTa. TOHOBbIV AMaNa3oH.
Knaccugukaumnss coBpeMeHHoro
nporpammMHoro obecrneveHns obpaboTku
rpacukn. Popmatbl rpadmyeckmx annos.

2 I'Ipep,CTaBneHme LiBE€Ta B KOMIMNbLOTEPE

BocnpusaTtne yenoBekom CBETOBOrO NOTOKA.
LiBeT n cBeT. AxpomaTudeckume,
XpomaTtundeckne, MOHOXpoMaTuyeckmne LBeTa.
KpuBble peakums rnasa. XapaktepucTukm
uBeTta. CBeTnoTa, HacbILWEHHOCTb, TOH.
LiBeToBble MOAENW, LIBETOBbIE NPOCTPAHCTRA.
AOONTUBHBIE U CYOTPaKTMBHLIE LIBETOBLIE
mogenu. OcHoBHble LBeToBble Mogenu: RGB,
CMY, CMYK, HSV. Cuctembl ynpaBneHuns
LIBETOM.

3 ®pakTans

WcTopuueckasa cnpaeka. Knaccudukaums
dpakTanos. leomeTpryeckne pakransi.
Kpusaga Koxa, cHexxvHka Koxa, [pakoH
XapTtepa —xeuntyas. Micnonb3osaHue L-
CUCTEM AN NOCTPOeHUs «apakoHa». Kosep u
TpeyronbHuk CepnuHckoro. Anrebpanyeckue
dpaktansl. NocTpoeHne MHOXecTBa
MaHaenbbpoTa. MocTpoeHne MHOXecCTBa
XKionuma. Ctoxactuyeckue ppakransl.
Cuctembl nTepmpyemMbix OyHKUMIA 4Ns
noctpoeHunsa dopaktanos. Cxatne




n306pakeHnn c NCNonb30BaHNEM CUCTEMbI
nTepmpyemMbix OYHKLNNA.

AnropuTMbl pactepusauum

MoHaTne pacrepmsaumun. CBA3aHHOCTb
nukcenen. PactpoBoe npeacrasnexHune
oTpeska. [NpocTenume anroputmbl
NOCTPOEHNS OTPE3KOB. ANrOPUTM
bpeseHxenma anga pactepmusaunm oTpeska.
PacTtpoBoe npeacTtaBneHne oKpyXHOCTH.
Anropntm bBpeseHxelrima gns pactepmsauum
okpyxHocTu. KpuBble besbe nepsoro
BTOpOro, TpeTbero nopsaka. Metoa e
Kactanbe. 3akpacka obnactu 3agaHHom
uBeTom rpaHuLbl. OTceyeHne
MHoOroyrosneHukoB (anroputm CasepneHga-
XogrmaHa). 3anosiHeHne MHOroyrofbHUKOB.

AnroputMbl 06paboTKM pacTPOBbIX
n3ob6paxxeHnn

PerynvpoBka sipkoCTV U KOHTPACTHOCTW.
MocTpoeHune rmcTorpammeit.
MacLtabupoBaHne n3o06paxeHuin.
"eomeTpuyeckne npeobpasoBaHus
n306pakeHnN.

dunbTpauma nsodpaxxeHui

MoHsTMe nuHerHoro unbTpa. 3agaHue aapa
dunetpa. dunbTpauus Ha rpaHuLe
n3obpaxeHus. CrnaxmnsatoLLme hUnbTpsbl.
"ayccoBckuii omnbTp.
KoHTpacTHonoBbiwatoLwme ounbTpbl.
HaxoxgaeHue rpaHuy. PasHOCTHbIE UnbTpbI.
PunbTp MptonTta. Punbtp Cobens.
lMporpammHas peanusaumnsa NMMHENHOrO
dunbTpa. HennHenHble UNLTPBI.

BekTtopusauuns

BonHoBon anroputm. MatemaTtudeckas
noctaHoBKa 3a4a4n. dTarnbl BONIHOBOMO
anroputMma. Bugpl BonH. PacnpocTpaHeHne
BOJHbI N0 0Tpe3ky. OnpeaeneHne MecT
coeanHeHns. OnTuMmnsaumst BOfIHOBOIO
anroputma. CermeHTaumsi. YpoBHU U TUMbI
cermeHTauunn. NpnMmeHeHne cermeHTauun.
MeTtog k-cpegHux. NpumeHeHne K-cpeaHnx
ANs cerMeHTaumMm n3o0paxeHuns no SPKoOCTMU.
MeTO,D,bI C ncnonb3oBaHnemM rmctorpamMmm.
ANropvTtM paspactaHusi permoHoB.

[ByxmepHbie Npeobpa3oBaHus

OnpepaeneHne Touek Ha nnockocTu. lNepeHoc,
MacluTabupoBaHue, oTpaxxeHne, COBWr.
BbiBOg MaTpuUbl 451si NTOBOPOTa BOKPYT
LueHTpa koopamnHat. OgHopoadHble
KoopAauHaTtbl. Hopmanusaums u ee
reomeTpudecknii cmbici. KomGruHmpoBaHHbIE
npeobpa3oBaHus.

Mpeobpa3oBaHus B NPOCTPaHCTBE

MpaBOCTOPOHHASA N NEBOCTOPOHHSIS CUCTEMA
koopauHaTt. OgHOpOoAHbIE KOOPAMHATHI.
MepeHoc, macwTabuposaHme,
mMacLTabupoBaHue, BpaLlleHne BOKPYr OCEMN.
MporpammHas peanusauus ons TpeXMepHbIX
npeobpasoBaHUN.

10

MNpoekumm

Knaccudgukaums npoekuuin. MNMonyveHne
MaTpuL, npeobpa3oBaHMn ANS NOCTPOEHUS
LeHTpanbHbIX npoekuuin. MNonyyeHne Buaa




cnepeam 1 KoCcoyrosbHbIX MPOEKLUiA C
MOMOLLbIO MaTpUL, Npeobpa3oBaHui.

11

N300paxeHne TpexmepHbiXx 06bEKTOB

OTanbl 0TOOpaXxeHnst TPEXMEPHbIX OO BEKTOB.
OTceveHne no BMguMomMy oobemy.
Hopmanusauus Buanmoro obbema u nepexon,
K kaHOHMYeckoMy Buay. lNpeacraenexHvne
npocTpaHCcTBEHHbIX dhopM. NapameTpuyeckune
Oukybudeckmne Kycku. lNMonmroHanbHble CETKMN.
MpeacTaBneHne NoNUroHanbHbIX CETOK B
OBM.

12

NoBEPXHOCTEN

YpaneHune HeBUAUMBIX IMHUIA U

Knaccudukaums anroputmoB yaaneHus
CKPbITbIX JIMHNA N NOBEPXHOCTEN. ANrOpUTM
nnaeatoLLEero ropusoHTa. Anroputm
Pobeptca. MeTon z-6ydepa. MeToq
TpaccupoBKkM nyden. Anropntm XyaoxKHuKa.
Anroputm BapHoka. Anroputm Bennepa-
AsepToHa.

13

MeToapb! 3akpacku

OundpysHoe oTpaxeHne n paccesaHHbIN CBET.
3epkanbHoe oTpaxkeHne. OAHOTOHHas
3akpacka nonuroHansHou cetkn. Metop Nypo.
MeTog ®PoHra. TeHu. [NoBepxHoOCTH,
nponyckawowme ceet. letanusauus
NOBEPXHOCTEN.

14

Bnbnnoteka OpenGL

OpenGL B Windows. Bubnmnotekn GLU,
GLUT, GLX. CuHtakcuc OpenGL. ®yHkumns
Anga Hadana pabotel. bBydepbl OpenGL.
CospgaHue rpacmyeckmnx NnpuMmUTUBOB.
MaTpuubl OpenGL. NMpeobpasoBaHus B
npocTpaHcTse. [Nony4yeHne npoekuun.
HanoxeHune Tekctyp. MNMpumepbl
NporpaMmHbIX peanuaauun.

15

AnnapaTHble cpeacTsa
KOMMbOTEPHON rpachmkm

YcTpowncTtea BBoga. CkaHepbl,
anrntansepbl/rpacnyeckme nnaHLweTbl.
Lindposkie hoTo 1 BMaeokamepbl.
YcTponcTtaea BbiBoga (MOHUTOPbI, MPUHTEPHI,
nnoTTepsbl, LMdpPOBbIE NPOEKTOPbI)
YcTponcTtea 06paboTku (rpacdmyeckme
yckopuTenm)

13.2. Tembl (pasaenbl) AUCLMNNUHBI U BUAbI 3aHATUN

n/n

HanmeHoBaHue
Tembl
(pasgena)

JIeKUNOHHbIe
3aHATUA

MpakTnyeckune
3aHATUA

JlabopaTtopHble

3aHATUA paboTa

CamocTtogaTtenbHas

Bcero

BeeneHue B
KOMMNbIOTEPHYIO

rpadounky

MpeacTtaBnexHune
LuBeTa B
KOMNbloTEPE

dpakTansl

13




4 Anropntmbl 1 2 2 6
pacTtepusauum

11

5 AnropuTtmbl 1 8
00paboTku
pacTpoBbIX
n306pakeHnn

6 dunbTpaums 1 6
n3o6paxeHnn

7 Bektopusauus 1 6

8 [ByxmepHble 1 2 2 6
npeobpasoBaHus

11

9 MpeobpaszoBaHusa | 2 2 2 8
B NPOCTPaHCTBE

14

10 | lNpoekunn 1 1 1 6

11 | N3obpaxeHune 1 1 1 6
TPEXMEPHbIX
06BbEKTOB

12 | YpaneHue 1 2 2 6
HEBUANMbIX
NVHNA 1
NOBEPXHOCTEN

11

13 | MeToapbl 1 2 2 6
3aKpacku

11

14 | bubnuoTeka 1 2 2 6
OpenGL

11

15 | AnnapaTHble 1 6
cpeacTea
KOMMNbIOTEPHOM
rpadomkm

NToro: 16 16 16 96

144

14. MeTogu4yeckne ykasaHus Ans o6y4aroLwmxcs No 0CBOEHUIO AUCLUNIINHDI

B npouecce 0oCBOEHMS OUCLMNMMHBI CTYAEHTbI AOMKHbI NOCETUTb NEKLMOHHbIE U
nabopaTtopHble 3aHATUS U cOaTb 9K3aMeH.

YKasaHusi ANnsi OCBOEHUS TEOPETMYECKOro M MNpakTUYecKoro matepuana u caaydu
3avéTa;

1. O6s3aTenbHOE NnocelleHmne NEKUMOHHBIX 1 TabopaTopHbIX 3aHATUI MO AUCUMNNHE
C KOHCNEeKTUpOBaHWEM M3naraemoro npenogasartenemM matepuana B COOTBETCTBUN C
pacnmcaHnem 3aHSATUN.




2. MNpv noaroToBke k NabopaTopHbIM 3aHATUSIM MO AUCLMMITMHE HEOGXOAUMO U3Y4nTb
PEKOMEHLOBAHHbLIN  NIEKTOpOM  MaTtepuan, umMeTb npu  cebGe  KOHCMEKThbI
COOTBETCTBYIOLLMX TEM U HEOOXOAMMbIV CPaBOYHbIA MaTepuann.

3. PekomenpgyeTcs cnepoBaTb COBETaM fleKTopa, CBA3@aHHbIM C  OCBOEHWEM
npegnaraeMoro Marepuana, MpoOBecTM CamMoCTOATeNbHbIM WHTepHET — nouck
nHpopmauun  (Bnaeodpannos, annos-npeseHTaumn, GannoB ¢ y4ebHbIMK
nocobmsMnM) Mo KYEeBbIM CrioOBaM Kypca W O3HAaKOMUTbCA C HaWOeHHOW
MHdOpMauunen Npu NOAroToBKE K 3a4€TY MO ANCUUNINHE.

4. CTyﬂ,eHT O0nyCKkaeTCAd K caade 3a4yé€Ta, ecnvm UMeeT Ha PpyKax KOHCNEeKT OCHOBHOIO
TeopeTn4eckoro maTtepumana c pa360p0M OCHOBHbIX TUNOBbLIX 3aAa\u.

15. NMepevyeHb OCHOBHOMN U [OMNOJIHUTENBLHON NUTEpPATYPbI, PECYPCOB
MHTEpPHeT, Heo6XxoANMbIX ANA OCBOEHUA QUCLUNIIUHDbI

a) oCHOBHas nutepaTypa:

1. Trwokayes, Hukonam Apkaguesund. KomnbtoTepHas rpadumka n mynstumeama / H.A. Tiokades,
W.B. UnnapuoHos, B.I". XnebocTtpoe.— BopoHex: UL BI'Y, 2008.— 794 c.

2. HwukynuH, E.A. KomnbloTepHas reomeTpus 1 anroputmbel MawmHHOW rpacdomkn / E.A. HukynmH.—
CI16.: BXB-CaHkT-IeTepbypr, 2003.— 550 c.

3. OémuH AKO. KyaonHoB A.B. KomnbtoTepHas rpaduka. (YyebHoe nocobue) PekomeHaoBaHo
Cunbupcknm pernoHanbHbIM y4ebHO-MeTOANYECKNM LEHTPOM BbICLLEr0 NpogecCMoHanbHoro
obpa3oBaHMA ANS MEXBY30BCKOrO UCMONb30BaHWA B KadecTBe yvyebHoro nocobus. Tomck:
MNa3g-so TIY, 2005. — 164 c.

4. Popxepc ., Agamc [x. MatemaTtnyeckne ocHoBbl MalwmnHHOW rpadumku: MNep. ¢ aHrn. — M.:
MawwmHocTpoeHune, 1980. — 240 c., vn.

5. ®onwn Ox., BaH Jom A. OCHOBbI MHTEPAKTMBHON MaLUNMHHON rpadpuku: B 2-x kHurax. Kh. 1. MNep.
¢ aHrn. — M.: Mup, 1985. — 368 c., un.

6. ®onu Ox., BaH Jom A. OCHOBbI MHTEPAKTMBHON MaLUNMHHON rpadpmku: B 2-x kHurax. Kh. 2. Mep.
c aHrn. — M.: Mup, 1985. — 368 c., un.

7. Tuxomupos HO.B. OpenGL: Co3sgaHune peanncTuyHbix n3obpaxenun. — M.: BSV, 1998. — 240
C., un.

8. KpacHoB M. B. OpenGL. Npadhmka B npoektax Delphi. — CIM6.: BXB-IMeTtepbypr, 2001. — 352
C.

6) gononHUTENbHasA nuTepartypa:

9. Axwwn B.B., KanuHuu . A. ObpaboTka nzobpaxeHun Ha a3bike Cu ang IBM PC: Anroputmbl
nporpammbl. — M.: Mup, 1994. — 240 c., un.

10. Kotos 10.B. Kak pucyet mawwnHa. — M.: Hayka. ['n. pea. dwms.-mat. nut., 1988. — 224 c.

11. Beirogckmin M.A. CnpaBoyHMK no Beicllen maTtematuke. — M.: duamartrus, 1963. — 872 c., vn.

12. BopH I'. dopmatbl AaHHbIX: MNep. ¢ Hem. — K.: BHV, 1995 — 472 c.: un.



B) MHOPMaLMOHHbIE 3NEeKTPOHHO-0Opa3oBaTeribHble pecypchl:

Ne
Pecypc
n/n
1 OneKTpoHHbIV KaTanor HayyHon 6ubnmnotekm BopoHeXCKoro rocygapCcTtBeHHOro

yHuBepcuteTa. — (http // www.lib.vsu.ru/)

16. NMepeyeHb y4eObHO-MeTOANYECKOrO 0b6ecneyYyeHns Ans CaMOCTOATENIbHOU
paboTbl

Ne
McTouHuk
n/n
1 HukynuH, E.A. KoMnbloTepHasi reoMmeTpust 1 anropMTMbl MalUMHHONM rpadcomkm / E.A.
HukynnH.— CI6.: BXB-CaHkT-MNeTtepbypr, 2003.— 550 c.
2 Tuxommpos HO.B. OpenGL: Co3gaHune peannctnyHbix nsobpaxexHuin. — M.: BSV, 1998. —

240 c., unn.

17. UHcpopmMaLMOHHbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum y4ebHoum
AUCLUMNNUHBLI, BKIOYaa nporpamMMHoe obecneyeHne u MHPOpPMaLMOHHO-
cnpaBoOYHble CUCTEMbI (MPU HEOBXOANMMOCTH):

Tpa,El,I/ILI,I/IOHHbIe npakTtn4yeckne wu na60paToprle 3aHATUNA, WUHTEPaKTUBHbIE
CbOprI O6y‘-IeHl/I$I C nomoLulbto I'Ipe3eHTaLl,I/IIZ n MynbTumMeauna, mMoayJibHas
TEeXHONorn4a O6y‘-IeHM$I, NPOEKTHaA OeATeJSIbHOCTb.

18. MaTepmnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

MynbTumegunHaa  aygutopus, BMecTUMOCTbio 6Gonee 60  4enosek.
KomnbloTepHbI Knacc, npeacraBnaowmn cobon paboyee Mecto npenogasartens u
He MeHee 15 paboumx MecCT CTyLEeHTOB, BKMIOYAKOLLMX KOMMbIOTEPHBIN CTOSM, CTy,
nepcoHanbHbI KOMMNbIOTEP, JIMLEH3NOHHOE nporpammMHoe obecneyeHune. Kaxabin
KOMMbIOTEP MMEET LUMPOKOMNOSIOCHBIN JOCTYN B ceTb VIHTepHeT. Bce komnbioTEpDI
NOOKITOYEHbI K KOpnopaTUBHOW KoMMbloTepHOM ceTn ®KH n Haxogdatcs B eguMHOM
AOMeHe.



19. OueHo4HbIe cpeacTBa ANs NpPoBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOMN
aTrectauuu

nOpﬂﬂ,OK OLEHKMN OCBOEHNA O6y‘-la|-OLIJ,I/IMI/ICFI yqe6Horo MaTtepuarna
onpependeTcd cogepXxaHnem crieayrwnx pasgenos AUNCUNNITNHDBIL

HanveHoBaHune

Uugukatop(bl)

I'rl\;gl'l pasgena aucunnimHbl Ko“clg‘(ax” OOCTUXKEHUS OueHou4Hble cpeacTBa
(moaynsa) 4 KOMMeTeHUMN
! Ssenerute e OrkK-1 | OrK-1.1, OrkK-1.2 M
- -1.1, -1. pakTU4eckme un
e TopTIo OMK-8 | OMK-8.1, OMK-8.2 | naGopatopHsie pagoTs
rpadounky
2 | MNpeAcrasnexve useta |  OMK-1 | OMK-1.1, OMK-1.2 MpakTuueckue u
B KOMMbloTEPE OlK-8 | OrK-8.1, OrK-8.2 | nabopaTopHble paboTbl
3 ®pakTansl OMnK-1 | OrK-1.1, OlK-1.2 MpakTnyeckune n
OMNK-8 | OMNK-8.1, OMNK-8.2 | nabopartopHble paboThbl
4 Anroputmbl OlMK-1 | OrK-1.1, OMnK-1.2 MpakTnyeckune un
pacTtepusauum OMNK-8 | OMNK-8.1, OMNK-8.2 | nabopaTtopHble paboThbl
5 Anroputmbl 06paboTku
PACTPOBBIX OlK-1 OlK-1.1, OlK-1.2 MpakTuyeckue u
y OrlK-8 OlK-8.1, OMNK-8.2 | nabopaTopHble paboThbl
n3obpaxxeHnn
6 dunbTpaums OrnkK-1 OriK-1.1, Orik-1.2 MpakTnyeckune n
N300paxeHuii OrlnK-8 OlK-8.1, OMNK-8.2 | nabopaTopHble paboThbl
7 BekTopu3sauus OrK-1 | OrK-1.1, OriK-1.2 MpakTnyeckune n
OrK-8 OlK-8.1, OMNK-8.2 | nabopatopHbie paboTsl
8 [ByxmMepHble OrMK-1 | OrK-1.1, OrkK-1.2 MpakTuyeckne u
npeobpasoBaHus OrNK-8 | OrK-8.1, OlNK-8.2 | nabopaTopHble paboTbl
9 MpeobpasoBaHus B OrK-1 OrliK-1.1, OlK-1.2 MpakTuyeckune un
npocTpaHcTee OlMK-8 | OMNK-8.1, OrNK-8.2 | nabopaTopHble paboThbl
10 | Mpoekuun OrK-1 | OrK-1.1, OrikK-1.2 MpakTnyeckune n
OrK-8 OlK-8.1, OMNK-8.2 | nabopatopHbie paboTsl
11 M3o6paxeHue OriKk-1 OrikK-1.1, Orik-1.2 MpakTuyeckune u
TpexmepHbix 06bektoB |  OlK-8 | OlK-8.1, OMNK-8.2 | nabopatopHbie paboThbl
12 | YpoaneHve HeBMOUMbIX OMNK-1 | OMK-1.1, OMK-1.2 MpakTuueckme u
NMHWI 1 noBepxHocTeit | OMK-8 | OMK-8.1, OMNK-8.2 | nabopaTtopHble paboTsl
13 | MeTopab! 3akpacku OrK-1 | OrK-1.1, OMNK-1.2 MpakTuyeckue u
OlMNK-8 | OlK-8.1, OMNK-8.2 | nabopartopHble paboThbl
14 | bubnuoteka OpenGL OlK-1 | OMnkK-1.1, OrikK-1.2 MpakTuyeckue u
OMNK-8 | OMNK-8.1, OMNK-8.2 | nabopartopHble paboThl
15 | AnnapaTHble cpeacTBea
KOMMBIOTEPHOIA OrK-1 | OrK-1.1, OrkK-1.2 MpakTuyeckune u
OMNK-8 | OMK-8.1, OMNK-8.2 | nabopartopHble paboThbl
rpadoukm ’

lMpomexyToyHas aTTecTaums
dopMa KOHTPOMs — 3a4eT C OLEHKOM

Mo pesynbTatam
NpaKTU4YeCcKUX un
nabopaTopHbIX paboT




20 TunoBble OUEHOYHble cpeacTBa UM MeToAMYECKME  MaTepuansl,
onpepensowme npoueaypbl OLleHMBaHUSA

20.1 TeKywMin KOHTPONb yCNeBaemMocCTun

OueHka 3HaHMW, YMEHWA U  HaBbIKOB, XapakTepuaylowas aTanbl
dOpMMPOBaHUS KOMMNETEHUUIN B paMKax U3ydeHUs OUCLMNNUHbI OCYLLLECTBNAETCA B
Xo4e TeKyLlen U NPoOMeXyTOYHOM aTTecTaumin. Tekyllaa aTrectaums npoBoguTCs B
dopMe  MNUCbMEHHO-YCTHOMO  onpoca  (MHauBMAyanoHoro).  [MpomexyTovHas
aTTecTaumus BKIOYaeT B cebs TeopeTuvecknme BOMPOCHI, MO3BOMANOLINE OLEHUTH
YPOBEHb MOSTYYEHHbIX 3HaHWW WU 3aWUTYy KOHTPONbHOW pPaboTbl, MO3BONSIOLLYHO
OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHU N HABbLIKOB.

20.1.1 Npumepbl NpakTU4YECKUX 3ag4aHNMN

1. PeanusoBatb npakTuyeckn anroputmbl bpeseHxama [gns  NOCTpoOeHus
OKPY>KHOCTU, AMnunca, Oyrm OKPYXHOCTWU, Oyrv annunca, nocTpoeHnsa cektopa
OKPY>KHOCTM 1 annunca

2. PeanusoBaTb anroputm bpeseHxama Ans nocTtpoeHusa oTpeska. CpaBHUTL
pes3ynbTaT CO BCTPOEHHOW PYHKLMEN.

3. lMocTpouTtb n3obpaxeHus wapa, uunuMHapa, Topa B BUOE MHOrMOrpaHHUKOB C
yaaneHnem HeBMANMbIX rpaHen. HaHecTu TekcTypy

20.2 NMpomexyToyHasa aTrectaums
3HaHMe OCHOBHbIX obracten MpUMEHEHUsI KOMMbOTEPHOW rpadukun; 3agad,

pellaemMble KOMMNbIOTEPHOW rpadukon; npaBunbHYD Knaccudukaumo BUOOB
KOMMbIOTEPHOM rpadomkn; OCHOBHbIE rpaduyeckne pepaktopbl no pabote c
pasnMyHbIMM  BUOAMW KOMMbIOTEPHOW rpadukn; Hambonee pacnpoCTpaHEHHbIX
rpacpmyecknx 6GUBNMOTEK B COBPEMEHHBIX rpaduyeckmx naketax M cucrtemax;
MeTOOOB MCCreaoBaTeribCKOro HanpasfieHUs KOMMNbIOTEPHOW rpadukn; BOMNPOCOB
peanusauun anroputMoB KOMMbIOTEPHOM rpadumkm ¢ nomMoLbio OBM.

YMeHue nporpaMMHO peann3oBbiBaTb OCHOBHbIE anropuUTMbl PacTpOBOM U
BEKTOPHOW rpaduku; paboTaTb CO BCEMM BUAAMM KOMMbIOTEPHOW rpadouku;
cosaaBaTb U U3MEHSITb rpadonyeckme ob6beKTbl B Hanboree pacnpocTpaHEHHbIX
dopmaTax noa onpenenéHHble 3agayu; onepupoBaTb MaTeMaTUYECKMMU MeTod4aMu
no cosaaHuio dopakTanbHou rpadunkn; NCNonb3oBaTh U aHaNM3NPoBaThb
yHAaMeHTanbHble 3HaHWSA B ob6nactu anrebpbl U reoMeTpumn, NpUMeHsieMble B
co3gaHum 1 npeobpasoBaHUM rpadnu4ecknx OO BHEKTOB.



