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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIINHbBI
B1.B.03 TexHONoOrMn NporpaMMmMpoBaHMA KOMMNbLIOTEPHOMN rpacpuku

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneuuarnbHOCTU:
01.04.02 lNMpwuknagHaa maTemaTuka 1 MHOPMaTHKa

2. Mpodnnb nogroToBkM/cneymanmsauus:
MaTemaTnyeckme OCHOBbI M NPOrpamMMmnpoBaHmne KOMMNbOTEPHOW rpadoukn

3. KBanudukauma BbinyCcKHUKA: MarucTp
4. dopma oby4yeHMA: o4yHas

5. Kacbegpa, oTBevarowwas 3a peanusaumuio AUCUUNIMUHBI: BbluMcnvtensHOM MmatemMaTukm n
npuknagHbiX NHHOOPMALMNOHHbBIX TEXHONOIMM

6. CoctaButenu nporpammbl: Measeanes Cepren Hukonaesuu, K.d.-M.H., JOLEHT Kadeapbl
BMulAT

7. PekomeHaoBaHa:
Hay4HO-meToanyecknm cosetom pakyneteta NMMM npoTtokon Ne 7 ot 26.05.2023

8. YuebHbIn roa: 2024-2025 CemecTtp(bl): 3

9. Llenn n 3apgaum y4e6HOM ANCLUUNIIUHDBI

Llenb nsyyenus gucumnnuHel — ccopmmpoBaTth y obyyaromxcst Teopetnyeckyto 6asy n
npakTUyYeckne HaBblkM MO pa3paboTke M MPUMEHEHUIO MaTEMATMYECKUMX M KOMMbIOTEPHbIX
METOAOB AN pelleHMs 3adad TPexXMepHOM MalUMHHOM rpadmkM B crneumanbHbiX cpefax
pa3paboTku, 00y4nTb HaBblkaM 0O6PabOTKM M aHanmu3a Hay4yHO-TEXHUYECKOM MHopmaumm no
TeMaTuke KOMMbITEPHOW rpadukm 1 nocrnegyowemy odOpPMIEHUIO  pe3ynbraTos
nccregoBaHum.

3agaun  aucuunnuHbl:  M3ydeHne ©0as3oBbIX anNropuTMoB 06pPaboOTKM  TpexmepHoWn
rpacpmyeckon MHOpMauMm C UCNONb3OBaAHMEM COBPEMEHHOW cpedbl paspabotkm Unity;
dopMmnpoBaHne yMeHun y oby4varowmxca peanusoBaTb 6a3oBble M3MYeckMe CBOWCTBA
obbekTa; paspaboTka 06y4arLWMMNCS OPUTMHANbHOIO UIPOBOIO NPUITOXEHNSA C MUHUMANbHBLIM



Habopom PYHKLMIN Ha OCHOBE COBPEMEHHbIX TEXHOSMTOMMIN U MAKETOB KOMMbIOTEPHOWN rpachuKm;
dopmMmnpoBaHne HaBblkOB 06paboTkm mHGOpmaLmu, NOMyYEeHHOW B XOA4E WUCCreaoBaHUS no
TeMaTuke KOMMNbIOTEPHOW rpadmkm, 1 Bbibopa NoaxoadaLLero Metoga peLleHms 3agadm ¢ y4eTom
NONYYEHHbIX AAaHHbIX U MMEIOLLMXCSA PECYPCOB.

10. Mecto y4ye6HOM AucuunnuHbl B cTpykType OOIl: (06s3amenbHas 4yacmb unu yacme,
opmupyemasi ydacmHukamu obpasogamersibHbIX omHouwleHul (eapuamueHasi) 6noka b1, k komopol
omHocumcs ducyunnuHa; mpeboeaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HaeblkaM; OucyuruHbl, Orns
Komopbix daHHas OucyurnuHa siensemcs npedwecmsyrowed))

AucumnnuHa «TexHonormm nporpaMmMMpoOBaHNA KOMMbIOTEPHOW rpadouku» BXOAUT B
YacTb, popMMpyeEMYIO y4YacTHMKamMu obpasoBaTenbHbIX OTHOLWEHWK, 6noka b1 nporpammbl
MarucTpaTtypbl M u3ydaetca BO 3 ceMecTpe. [aHHbI KypC HenocpeacTBEHHO CBSA3aH C
ancumnnuHon «MaTtematuyeckue u  anropuTMUYECKME OCHOBbI KOMMbIOTEPHOWM rpadoukny,
n3y4yaeMon B pamMKax nporpamMmmMbl NOAroTOBKW MarucTpa.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yrbTaTaMW OCBOEHUSA ob6pa3oBaTesfibHOM
nporpamMmmMbl (KOMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HaseaHue Koa(bl) MugukaTop(bl) MnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMMEeTEHL MM
MK-3 CnocobeH MK-3.1 Mcnonbayet 3HaTb. COBpEMEHHble MeToAdbl aHanusa u
obpabaTbiBaTh, COBpPEMEHHbIE 0600ueHuns Hay4YHO-TEXHNYECKOM
WHTEPNpPeTUpPoBaThb, MeToAbl aHanu3a | uHdopmauum no TemaTuke
ochopMnaTb 1 WHdopMaumMmM Ana | NporpaMMmnpoBaHms TPEXMEepPHON
npeacTtaBnATb 06paboTkm KOMMbOTEPHOW rpadounkm
npoceccuoHansHo OaHHbIX,
My obLiecTBy Nnony4yeHHbIX B YmeTb: chopMynupoBaTth U pellatb 3agayn B
pesynbTarhl pamkax obnactu TpexMepHoun KOMMNbIOTEPHON
NpOBEAEHHbIX NpOBEAEHHbIX rpadvku, BO3HMKaKOLWME B XOA4e NpPOBEAEHUS
nuccrnegoBaHun nccnegoBaHun nccnenoBaTenbCckon paboThl
Bnapetb: HaBblKaMWu 06paboTkn,
WHTepnpeTaumm n ob6obLeHNss mMaTepunanos
Nno TPEXMEPHOM KOMMbIOTEPHOW rpaduke € Mx
BO3MOXHbIM MOCNeAyoLWwmMM UCNoMb30BaHNEM
B MOArOTOBKE HayYHbIX Nyonukaummn
MK-4 CnocobeH MK-4.1 O6napaet 3HaTb: OCHOBHblE MaTeEMaTU4YeCKMe MeToAbl U
NPUMEHATb 6a3oBbiMU Mogenu ana  paboTtel C  TpPEXMEpPHbIMU
MaTemaTtumyeckme u 3HaHUSAMA B KOMMbIOTEPHBIMU 06bEKTaMKN, UX AOCTOUHCTBA
KOMMbOTEPHbIE obnactu 1 HegocTaTKu.
MeToabl Angd KOMMbIOTEPHOM
pelleHuns 3agad rpadoukm, 3HaeT YMeTb: MPUMEHATb Ha MNpaKTUKe anroputMmbl
TpexmMepHoro OCHOBHbIE TUMbI o6paboTku TPEXMEPHbIX Mogenen,
MOOENNPOBaHMUS U rpadun4ecknx mMoanduumnpoBaTb nx afekBaTHO
BM3yanu3aumm mMogenen un NMOCTaBMNEHHOW Lienu.
TexHomnorum
06paboTkM Bnagetb: 6a3oBbiMM 3HaHMAMW B obnacTu
rpaduyeckomn TpexmepHon KOMMbIOTEPHON rpaduku,
MHpopmaumnm COBPEMEHHBIMW  TEXHOMNOorMsiMM  06paboTku
rpacomyeckon wmHpopmaumm ana pabotbl C
TPEXMEPHLIMU MOAENSAMMU
MK-5 CnocobeH k MK-5.1 MpumeHseT 3HaTb: OCHOBHbIE 33gayu W obnactu
paspaboTke TeXHonoruu v NpUMEeHeHns MeTogoB 06paboTkn TpexMepHbIX
anropuTMUYECKUX U anropuTMbl MoZenem, ux JOCTOMHCTBA U HEOOCTaTKK
nporpamMmmHbIx BM3yanusaumm
peLleHnin B OaHHBbIX; YMeTb: npuMmeHATb  MeTogbl  0bpaboTku
obnactu anropuTMbl Modeneri  KOMMbIOTEPHOW  rpadukm  Ha
nporpaMmMmnpoBaHm KOpPEKL MK 1 npakTuke




1 KOMMbIOTEPHOM
rpadounkm

06paboTkm

LMdpOoBbLIX Bnagetb: HaBblKamu pa3paboTku
n300pakeHuni; anropuTMMUYECKUX U NPOrPaMMHbIX PELLUEHUA B
anropuTmbl obnactu TpexmepHO KOMNbIOTEPHON rpadurku
npoLieaypHom
aHumMaumm u gp.
MK-5.3 Peanuayet 3HaTb: OCHOBHble reoMeTpuyeckne mogenmu
noacucTeMbl KOMMblOTEPHOW rpadukm wn cpenctea  Ans
MaLLVHHON paboTbl C HMMM B OCHOBHbIX Cpefax
rpacpukm un pa3paboTku
reoMeTpu4ecKoro
MOAENMPOBaHusA ¢ | YMeTb: peanv3oBbiBaTb 6asoBble anroputMbl
ucnonb3oBaHneM | obpaboTku mogenen KOMNbOTEPHON rpaduku
COBPEMEHHbIX C MCMONb30BaHNEM COBPEMEHHBIX TEXHOMOMMN
TEXHOMOMMN n M NakeToB KOMMbIOTEPHOW rpachukn
nakeToB
KOMMbIOTEPHOM Bnapets: HaBblkaMu pa3paboTku
rpacmku anropuTMMYECKNX N NPOrpamMMHbIX PELLEHUN B

cpegax paspaboTkM MawMHHOW rpadukm 1
reoMeTpUYeckoro MoJennmpoBaHus.

12. O6beM AUCUUNIIMHBI B 3a4€THbIX eaMHMUax/yacax (s coomseememsuu ¢ y4e6HbIM IaHOM) —

4/144.

CDopma npomex(yTquoﬁ aTTeCcTaumMn sK3amMeH

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

TpyooemKkocTb
Bupg y4ebHol paboTbl Bcero Mo cemecTpam
3 cemecTp 4 cemecTp
KoHTakTHas pabota 48 48
nexkumu 16 16
npakTnyeckme 16 16
B TOM 4yucne:
naboparopHble 16 16
Kypcosasi pabota 0 0
CamocTtosiTensHas pabota 60 60
MpomexyTouHasa aTTecTauuna (019 sk3ameHa) 36 36
UToro: 144 144
13.1. CopepxaHMe QUCLUMNIUHDI
n/n Peanusauwns
pasgena
HaunmeHoBaHWe pasgena OUCLMNIUHBI C
CogepxaHue pasgena AUCUUNANHDI
ONCUMNNUHBI NMOMOLLIbIO
OHNnamnH-Kypca,
QYMK*
1. lekuum
1.1 Moarotoeka 3D moaenu PaccmoTpeHne  TpexmepHon peanbHoOn MOAenu. TexHonoruu
K pabote MogrotoBka  mopgenu nporpamme 3D  MAX: | nporpammMmupoB
onTMMM3auusi, HacTpowka, CoxpaHeHue. 3arpyska aHus
mMoaernu B urposow asmxkok Unity 3D. KOMMNbIOTEPHO
" rpadomkm
1.2 MaremaTnyeckmn AnNropuTMbl  MOBOPOTA, OCHOBAHHbIE Ha BblMMUCNEHUN |  TexHonoruu
annapart pabotbl ¢ 3D YrroB MO KOOpAUHaTam TOYeEK. NporpaMmmnpoB
MOAEIbIO AnNropuTMbl NOBOPOTA, OCHOBAHHblE Ha BbIYMCNEHUU KOMI‘IabT(I)A'?e Ho
yrrnoB No BeKTopam. . P
n rpadbunkm




1.3 MogkntoveHne nynsra PaccmoTtpeHue peanbHoro npotoTunna nynera TexHonoruu
ANCTaHLMOHHOIO OVCTaHUMOHHOIO  ynpaBrneHus. [logkniodeHne nynsta | NMporpaMMupoB
yrnpaBreHnst K OVCTaHUMOHHOIO ynpaeneHus K cumynatopy. Kogbl aHus
cnumynaTopy ynpaeneHus. bubnuoteka ans paboTbl ¢ nepegadvent | KOMMbIOTEPHO

nakeToB n rpagomkm
2. NpakTn4yeckme 3aHATUA
21 Mogrotoeka 3D moaenu PaccmoTpeHne  TpexmepHom peanbHou Moaenu. TexHonorum
K paborte MogrotoBka mogenn B nporpamme 3D MAX: | nporpamMmmmnpoB
onTUMU3auusa, HacTpomka, CcoxpaHeHue. 3arpyska aHus
mMogenu B urposon Asmxok Unity 3D. KOMMbIOTEPHO
n rpagomkm

2.2 MaTtemaTtuyecknii ANroputMbl MOBOPOTA, OCHOBaHHbIE Ha BbIYMCAEHUU |  TexHonormm
annapart pabotbl ¢ 3D YrroB MO KoopAuHaTam TOYEK. NporpaMmMmnpoB
MoAereto ANroputMbl MOBOPOTA, OCHOBa@HHbIE Ha BbIYMCIEHUU aHua

YrroB MO BEKTOpaM. KOMMbIOTEPHO
N rpadomnkm

2.3 PaccmoTpeHme PaccmoTpeHme peanbHOoro npotoTuna nynera TexHonoruu
NOAKIHOYEHNS NynbTa OVCTaHUMOHHOIO  ynpaeneHus. [logknoveHne nynsta | NMporpaMMupoB
ANCTaHUNOHHOIO ONCTaHLMOHHOIO YNpaBreHUs K CUMYnaTopy. aHus
ynpasneHus k 3D KOMMbIOTEPHO
Mogenu " rpadpuku

3. JlabopaTopHble 3aHATUA
3.1 Mogrotoska 3D mogenu | lNogrotoBka mogenu B nporpamme 3D MAX: TexHonoruu
K pabote ONTMMMK3aUusi, HACTPOMKa, COXpaHeHue. nporpaMMmnpoB
3arpyska mogenu B nrposon Asmkok Unity 3D. aHus
KOMMNbIOTEPHO
N rpadounkm

3.2 MaTemaTtuyecknii Peanusauns anropyTMOB MNOBOpPOTa, OCHOBaHHble Ha | TexHomornu
annapar pabotbl ¢ 3D BbIYMCIEHUN YITIOB MO KOOPAMHATaM TOYEK. nporpaMmMmnpoB
MoAerbto Peanusaunsa anropyTtMOB MOBOpPOTa, OCHOBAaHHbIE Ha aHvA

BbIYMCIIEHUN YTTIOB MO BEKTOPAM. KOMMbIOTEPHO
N rpadomnkm

3.3 PaccmoTpeHme MogkniodeHne nynsta AWCTAHUMOHHOIMO YMpaBrieHnst K TexHonoruu
NOAKIMIOYEHNs nyrnesTa cumynstopy. Bubnuoteka ans pabotel ¢ nepegayen | nporpammMuMpoB
ANCTaHLNOHHOIO NakeToB AaHHbIX aHus
ynpasneHus k 3D KOMMbIOTEPHO
Moaenu " rpadomkm

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHble CaMOg;%TTZHbHaH Bcero
1 Mogrotoeka 3D mogenu kK 6 6 8 20 38
pabote
MaTtemaTuyeckun
2 | annapart pa6otsl ¢ 3D 4 6 6 20 34
MOoZEeNbH0
PaccmoTtpeHue
3 | NOAKMoYeHa nynsra 6 4 5 20 36
ANCTaHLMOHHOIO
ynpasnexus k 3D mogenu
UTtoro: 16 16 16 60 108

14. MeToan4yeckue ykasaH1MA Ans ody4yarowmxcsa no 0CBOEHUIO AUCLUNITUHDbI
(pekomeHOayuu obydatouUMCcs Mo 0C80EHUK BUCUUNIUHBIL: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma c
KOHcriekKmamu nekyud, npe3eHmauyuoHHbIM MamepuaroM, pekomeHdayuu o 8bINofHEeHUo Kypcoeol pabomsi, no
opaaHu3ayuu camocmosimernbHol pabomai o ducyunnuHe u 0p.)
KonuyecTtBo 4acoB, OTBEAEHHbLIX ANl NIEKLUOHHOrO Kypca, He NMO3BOSSET peanu3oBaTb B IEKUUSX BCEW
yyebHom nporpammebl. icxoas n3 aToro, Kaxabl NekTop co3gaeT CBOK TEMAaTUKy MEKUMN, KOTOPYK B YCTHOW MIu
nMceMeHHOW dopMe npeacTaBnseT CTydeHTaM Mpu NepBov BCTpeye. BaxHO CTyAeHTY MOHATb, YTO MeKuus ecTb
cBoeobpasHas TBopyeckas chopma camocTosTenbHow paboTbl. Hago nblitatbCs CTaTb aKTMBHBIM COYYaCTHUKOM
nekumu: AymaTb, CpaBHUBATb M3BECTHOE C BHOBb NOMyYyaeMbIMU 3HAHUSIMMU.




Mpu wucnonb3oBaHWM AOMCTAHUMOHHBIX OOpasoBaTenbHbIX TEXHOMOMMMW U 3NEKTPOHHOIO  ObyyeHus
BbINMOMHATL BCE YyKasaHus npenogasBaTtenen no pabote Ha LMS-nnatdopme, CBOEBPEMEHHO MOAKIHOYATLCA K
online-3aHaTuam, cobnogaTe pekoMmeHaaunm No opraHn3aLnm CamocToAaTENbHOM paboThl.

PaboTtas ¢ nutepaTypoi No TeMe 3aHATUI, JenanTe BbIMUCKM TEKCTa, COAEPXKaLLEero XxapakTepucTuky unm
KOMMEHTapum yxe 3Hakomoro Bam wuctouHvka. YmeHue pabotaTb C nuTepatypor O3HavaeT HayyuTbest
OCMBICIIEHHO MOMb30BaTbCA WCTOYHUKaMW. [lpexae Yem nNPUCTYNUTb K OCBOEHMIO HAY4YHOW nuTepaTypbl,
pekoMeHayeTCcs YTeHne y4ebHMKOB 1 y4eBHbIX Nocobun.

lMpn noarotoBke K 3K3aMeHy crneayeT B MNOMHOW Mepe UCNONb30oBaTb MEKUUOHHBLIA MaTepuan u
aKageMMn4eckuin Kypc y4ebHuka, peKoMeHAoBaHHOro npenogaBsaTenem.

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTEpaTypbl, PECYpPCOB WHTEpPHET,

Heob6XoaUMbIX O OCBOEHUSA AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOm8emcmeuu
¢ mpebosarusimu TOCT u ucrions3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKOS)

a) ocHOBHas nuTeparypa:
Ne
n/n
1 | KonecHuueHko, H. M. IHxeHepHas u komrnbromepHas epaguka : y4ebHoe rocobue / H. M. KonecHuyeHko, H. H.
YepHsesa. — Bornoez0da : UHeppa-UHxeHepus, 2021. — 236 ¢. — Pexum docmyna:
https://e.lanbook.com/book/192454
2 | bopoduH H.A. HauepmamenbHas eeoMempusi, UHXXeHepHasl U MawuHHas epaghuka; YuebHoe rnocobue | H.A.
BopoduH, A.B. KHsses, C.B. SumapuH, B.B. Tkaues. — BopoHex : BopoHexckull 2ocydapcmeeHHbIl
necomexHu4yeckul yHusepcumem umeHu I.®. Moposoea, 2018. — 104 c. Pexxum docmyna:
https://e.lanbook.com/book/118671

MCTOYHUK

6) gononHuTenbHasa nuTepaTypa:
Ne

n/n McTovHUK

3 lMepemumuHa T. O. KomnsromepHasi epagpuka : y4eb. nocobue / T. O. lNepemumuHa. — Tomck : Orib KoHmeHm,
2012. — 144 c.

4 | llopee B. KomnbromepHas epachuka : y4eb. nocobue / B. Nopes. — CIl16. [u Op.] : BXB-lemepbype, 2002. —
428 c.

5 | Wukun E. B. KomnisromepHas epagpuka. MNonueoHanbHbie modenu : yyeb. nocobue / E. B. LLIukuH,
A. B. bopeckos. — M. : AUATIO-MU®DU, 2005. — 461 c.

6 | Pooxepc [. ®@. Aneopummuyeckue 0CHO8bl MawuHHOU epagpuku / . ®@. Podxepc. — M. : Mup, 1989. — 503 c.
7 | Masnuduc T. Aneopummbl MawuHHOU epaghuku u obpabomku uzobpaxeHutl / T. MNasnuduc. — Mockea : Paduo
u cesi3b, 1986. — 398 c.

8 | Sndxen W. O. Mpakmuyeckoe ssedeHue 8 MawuHHyo 2paguky / V. O. Sndxen. — Mocksa : Paduo u cessb,
1984. — 134 c.

B) MH(pOpMaLMOHHbIEe 3NEKTPOHHO-06pa3oBaTeNnbHble Pecypchbl:
Ne

n/n
9 | www.lib.vsu.ru — SoHanbHas Hay4Has bubnuomeka BI'Y

10 | Kynukos A. Y. Anzopummuyeckue 0CHO8bI COBPEMEHHOU KoMrbtomepHoU epaghuxu / A. Y. Kynukos,

T. 3. Os4uHHUKO8a. — Mockea : UHmepHem-YHueepcumem WHgopmayuoHHbIx TexHonoaul, 2007. — 195 c.

Pexum docmyna: http://biblioclub.ru/index.php?page=book&id=234146

11 | TexHonoeauu npozpammuposaHusi KomrsromepHol epaguku | C. H. Medeedes. — Obpa3zosameribHbili ropmarl

«QnekmpoHHbIl yHusepcumem BI'Y». — Pexum docmyna: https://edu.moodle.ru.

MCTOYHNK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUss ANS CaMOCTOATesNIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobus, 3adayHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
rnpakmuyeckux (KOHMpPOoIbHbIX), Kypcoabix pabom u dp.)

CamocTosaTensHas pabota obyyatoLerocs JOmKHa BKOYaTh NOATOTOBKY K MPAKTUYECKMM 3aHSATUSAM, BbINONTHEHNE
nabopaTopHbIX 3a4aHURN, coaepXaHue KOTopbiX npuBeaeHo B n.20, 1 MOArOTOBKY K MPOMEXYTOYHOW aTTecTaumm.
[lna aTOro pekoMeHayeTcsi OCBOUTb TEOPETUYECKUI MaTepuar, COOTBETCTBYHOLLMX TEM, MO KOHCMEKTaM NeKUMI Un
npeseHTauuoHHOMY Martepuany, pasmelleHHoMmy Ha OO0 pecypcax, nutepaTtypy M3 MpPeLCTaBlIEHHOIO HUXe
nepeyHsi, Matepmarnbl C TEMaTU4ECKUX PecypcoB ceTn NHTEpPHET.

Ne
n/n

McTouYHMK

Bacurnbes, C.A. KomnsromepHas epachuka u eeomempuyeckoe mModeniuposaHue 8 UHGHOPMaUyUOHHbIX cucmemax :
1 y4yebHoe nocobue : 8 2 4. / C.A. Bacunbes ; Tambosckuli 2ocydapcmeeHHbIl mexHu4yeckul yHugsepcumem. —
Tamboe : Tambosckull 20cydapcmeeHHbIl mexHuveckull yHueepcumem (TI'TY), 2015. — Y. 2. — 82 c. : un. — Pexum
docmyna: no nodnucke. — URL: https://biblioclub.ru/index.php?page=book&id=445059

2 MopoxuH, [.B. OcHosHble aneopummbi KomrblomepHoU epagpuku: rabopamopHbit npakmukym / [1.B. MopoxuH ;
[Nosormxckuli  2ocyfapcmeeHHbIll  mexHonoaudeckuli  yHusepcumem. — Wowkap-Ona @ [logormxckul



https://e.lanbook.com/book/192454
https://e.lanbook.com/book/118671
http://biblioclub.ru/index.php?page=book&id=234146
https://biblioclub.ru/index.php?page=book&id=445059

2ocydapcmeeHHbIl mexHonoauveckull yHusepcumem, 2017. — 60 c. : un. — Pexxum docmyna: no nodnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=461597

17. OO6pasoBaTtenibHble TEXHONOrMKU, MUCNoNib3yeMble MNpu peanusaumm y4ebHoOM
OUCUMNNUHBLI, BKMOYaA [AUCTaAHUMOHHbIe obpa3oBaTenibHble TexHonorum (OOT),
3neKTpoHHoe oOy4yeHue (30), cmewaHHoe obyudeHue): ([Ipu peanusayuu OUCYUMNIUHbI
Moz2ym rnpog8odumbcsi pas/iudyHble murlbl f1eKyul (886o0Hasi, 0630pHasi u m.0.), ceMuHapcKue
3aHamus  (nMpobrnemHble, OUCKYCCUOHHble U m.0.), [pPUMEHSIMbCS  OUCMaHUUOHHbIE
obpasogamersibHble MEXHOI02UU 8 Yacmu OCB0EHUS JIEKUUOHHO20 Mamepuarsa, npoeedeHusi
mekywel ammecmauyuu, camocmosimersibHol pabombl no OucyunnuHe unu omoesibHbIM ee
pasdenam u m.o. lNpu npumeHeHuu 30 u JOT Heobxodumo 6 .15 8) ykaszamb UCMOMb3YEMbIE
pecypcsi (cMm. npumep ebilie)

Mpu peanusaumm y4ebHON OMCUMNANHBI UCNOMB3YTCA NH(POPMALMOHHbBIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.lib.vsu.ru n https://e.lanbook.com.

AvcumnnuHa peanunsyetcs ¢ NPUMEHEHNEM ANEKTPOHHOro obyveHus N OUCTaHUMOHHbIX
obpasoBaTenbHbIX TexHOnorMn. [Ona opraHvsaumm 3aHATU pPeKOMEeHOOBaH OHManH-Kypc
«TexHonormm nporpaMMmMpoBaHUA KOMMbIOTEPHOM rpadouku», pasMeLleHHbIn Ha nratgopme
OnekTpoHHoro yHueepcuteta BI'Y (LMS moodle), a Takke VIHTepHeT-pecypcbl, NpUBEAEHHbIE B
n.15s..

18. MaTepmnanbHoO-TeEXHUYECKOE obecneyYyeHme AUCLUNIINHDbI:

CneunanuanpoBaHHasa mebenb, KoMmnbloTep (HOYTOYK), MyrsTUMeama obopyaoBaHue (NpoekTop,
3KpaH, cpenctea 3BykoBocrnpousseneHusi). OC Windows 10, wuHTepHeT-Opay3ep (Mozilla
Firefox), MO Adobe Reader, nakeT cTtaHOapTHbIX OMUCHBLIX NPUAOXKeHUn Ana paboTbl C
aokymeHtamm (LibreOffice), mexnnatdopmeHHasa cpena paspaboTku KOMNbTEpPHbIX urp Unity,
Microsoft Visual Studio Community Edition.

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

nOpﬂD,OK OLUEHKM OCBOEHUA O6yqa}OUJ,I/IMVICFI y‘-leﬁHOFO MaTtepumalna orpegendeTca
cogepXxaHmem cnegyrowmnx pasgenos gUCUUTNIIUHBIL

HavnmeHoBaHue NugukaTop(bl)
N | paspena aucumnnuss KOM”e;?H”m( [OCTVKEHNS: Ouerourele cpenctsa
(moagyns) KOMMOEeTeHUNN
1 MoaroToska 3D nK-5 AK-5.1 NaBopatopHble paboThl, TECTOBLIE
Mogenu k pabore ' 3aaHns
MaTemaTtunyeckuii a6 6
2 | annapat pa6oTsi ¢ 3D MK-3, MK-4 | MK-3.1, MK-4.1 abopaTopHbIe paboTbl, TECTOBbLIE
O 3afaHuns
PaccmoTpeHune
NOAKITIOYEHUS NynbTa
3 | AMCTAHLMOHHOTO MK-5 MK-5.3 JlabopaTtopHbie paboTbl, TECTOBLIE
ynpasneHus k 3D 3apaHna
mogenu
MpomexyTouyHasi aTTecTauus [epeyenb 6oMDOCOs
dopmMa KOHTPONs — 9K3aMeH P P

20 TuvnoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwume

npoueaypbl oueHnBaHunsA

20.1 TeKywWwMWn KOHTpPOSb ycreBaeMocTun

KOHTpOJ'Ib ycnesaemMoCTu no aAncumninmHe ocywecTBidaeTcqa C NOMOLLbIO creayrLnx OLueHOYHbIX

cpeacTs:
JlabopamopHskie pabombi

Tecmosble 3a0aHusi



https://biblioclub.ru/index.php?page=book&id=461597
http://www.lib.vsu.ru/
https://e.lanbook.com/

INa6opatopHas pa6oTa Ne 1. Peanusaumsa anroputma npoBepku 06LEKTOB Ha caMornepeceyeHue
PeanusoBaTtb 3arpysky AByX TPEXMEpPHbIX 06 LEKTOB (Napannenenunenos).
C nomoLubio anropmMTMa NPOBEPKUN BblAaTh OTBET: NEPEeCceKaloTCs OHU UMK HET.

Na6opaTtopHaa pa6ota Ne 2. Peanusaums anroputma OOHapyXeHUs CTONIKHOBEHUW AOBYyX
O00BLEKTOB M UX OTTarKuBaHue.

PeanunsoBaTb 3arpy3ky OByX TPEXMEPHbIX 0OBbEKTOB (Napannenennnenos).

PeanunsoBaTtb anroputm obHapyXeHus CTONKHOBEHWI ABYX OO BbEKTOB.

Peanu3oBaTtb oTTankveaHme 06bEKTOB NpW CTONKHOBEHUN.

Na6opaTtopHasa pa6oTta Ne 3. CozgaHue cumynsatTopa B urposom asmuxke Unity 3D

PeanunsoBatb cumynaTop ABmKyllerocs cpeactsa B urposoM aswkke Unity 3D ¢ 6asoBbiM Habopom
dOyHKUMI

Cos3pgatb HOBYH MM Ucnonb3oBaTb cyllecTBylowyo 3D mogenb TpaHCMOPTHOrO cpeactea, kKoTopas
COCTOMT U3 HECKONbKMX COCTaBHbIX YacTeMN.

3arpyauTb mogernb B urposow asmkok Unity 3D.

C nomoLblo CKpPUNTOB peanu3oBaTb CKEMETHY aHMMauuio MOAENW: B3auMOAEWCTBME COCTaBHbIX
yacTten moaenun mexay cobon.

TecTOBbIE 3a4aHUA.

MNK-3 CnocobeH obpabaTbiBaTb, UHTEpPNpPeTUPOBaTb, 0OPMNATL U NPeACTaBNATb
npod)eccruoHanbLHOMy o6LLeCTBY pe3ynbTaTbl NPOBeAEHHbLIX UCCNefoBaHUMN

Bonpocki ¢ BapuaHTaMu OTBETOB

Kputepun oueHunBaHus | LLikana oyeHok
BepHbii oTBET 1 6ann
HeBepHbIN oTBET 0 6annoe

1. Kakve TexHOnorMm peHgepuHra OTHOCATCA K OObeMHOoMy peHaepuHry? (Bo3MOXHO HecKOnbKo
BapuaHToB OTBeTa)

Ray marching

Ray tracing

Texture slicing

Surface rendering

apow

2. Pacrtepusaums — ato

a. OO6beKTHO-OpPMEHTUPOBAHHLIM  MNOAXOA K peHaepuHry cueHbl. Kaxagblh  o00bekT cHadana
3aKpallnBaeTcs LUBETOM, 3aTeM NPUMEHSETCS JorMka Ans oTobpaXeHus TONbKo GRmKanwmx K rnasy
nukcernen.

b. Tlpouecc npuaaHusa uBeTa NUKCensim.

c. [pouecc BbluMCNEHNS NepeceyeHns nyya n npuMmnTmBea.

d. Tlpouecc npeobpasoBaHMsi MPUMUTNBA B OBYMEPHOE N300pakeHme.

BRDF — a1o

[Beyny4yeBas pyHKUMSA OTpaKaTeNbHOM CNOCOBHOCTH
. dyHKUMA OBYHanpaBNEeHHOTO NMOBEPXHOCTHOTO paccevnBaHuns
TpaxeHuns

®dyHKUMA pacnpeneneHnsa AByHanpaBneHHOro paccesHns

coTpw

YT0 Takoe lighting?

Mpouecc BbluUCNEHNS CUIbl CBETA
Mpouecc npuceBamMBaHUA LBeTa NUKCENam
Mpouecc BbMMCNEHMS LBeTa NOBEPXHOCTU

coo s



Yto Takoe shading?

Mpouecc BbMMCNEHMS CUMbl CBETA
lMpouecc npucBanBaHuA LUBETa NUKCENSAM
Mpouecc BblMCNEHNS LBETA MOBEPXHOCTYU

oo

Kakvne KOMNOHEHTbI OCBELLEHNS CYLLLECTBYHOT?
Diffuse

Specular

Glossy

Ambient

aoooo

Yto n3 nepevyncrieHHoro OTHOCUTCA K CBOWCTBaM TOYEYHOro MCTOYHMKA OCBELLEHNA?
CBeT McxoauT M3 TOYKM.

J'Iytm nonagaroT Ha NJ1OCKYK0 NMOBEPXHOCTb No4 OAMHAKOBbLIM YriioM

Onpe,u,enﬂeTcsq: nosuumen, HarnpasrneHnew, yrrnom, UBeTom.

Coo N

8. Kakme cBoncTBa XapakTepuayrT HanpaBEHHbI MCTOYHMK OCBELLEHNA? (BO3MOXHO HECKOSbKO
BapuMaHToOB OTBETA)

a. OnpepenseTtca: HanpaBneHNeM, LLBETOM.

b. Jlyun nonagatoT Ha NNOCKY0 NOBEPXHOCTb NOA4 OAUHAKOBbLIM YriiOM

c. Onpepensetcs: no3vuMen, HanpaBneHneMm, yriom, LBETOM.

Kakune cBOMCTBa XapakTepusyoT NPOXEKTOPHbIA NCTOYHUK OCBELLEHMNA?
OnpepensieTcs: HanpasreHeMm, LIBETOM.

ToYeYHbI UICTOYHUK OCBELLEHMS C OFPaHUYEHHBIMW YTiiamu.

HeT npaBunbHOro BapuaHTa oTBeTa.

cowpo

10. 3apaHne nokanbHOro OCBELLEeHNS —

a. anropuTM BbIYMCIEHME OCBELLEHUS, KOTOPOE HE YYNTbIBAET B3anMoaencTeme Mexay obbekramu.
b. anropuT™m BbluMCRIEHME OCBELLEHUS, KOTOPOE YYNThIBAET B3aUMOLENCTBNE MeXOy OObekTamu.

C. HET NPaBUSbHOIO OTBETA.

BOHpOCbI C KPaTKUM TeKCTOBbIM OTBETOM

Kputepuin oLeHnBaHus LLikana oueHok

[ormkeH 6bITb chopMynMpoBaH OTBET U3 2 6anna
yKasaHHbIX BapuaHTOB (OAWH UM HECKOMBKO) Ui
aHanornyHble no cyTu OoTBETHI C

anbTepHaTUBHLIMM TEPMUHAMW N OnpeaeneHnsamm

HeBepHbIn oTBET 0 6annos

1. Yro aABngaeTcs pe3ynbTaToM BbINOMHEHUSA AAHHOIO ncesaokona?
for (int x = 0; X < width; ++x)

for (inty = 0; y < heigh; ++y)

if (isHit(x, y, center, radius))

return vector3(1.f, 0.f, 0.f)

else

return vector3(1.f, 1.f, 1.f)

2. B kakom meTone npu pacdeTe nepeceveHus nyda n cdepbl pellaeTcs KBagpaTHoOe ypaBHEHNE?
3. B kakom meToge nepeceyeHust nyya u cgepbl ncnonb3yetca teopema Mudaropa?
4. Tpn Kakom anropMTMe OCBELLEHNS UCMONb3YITCA «KapTbl OCBELLEHUSI» ?

5. MNpu kakom BapmaHTe peHaepuHra ncnonbayetcsa G-Buffer?




NK-4 CnocobeH NpuMeHATb MaTeMaTU4eckmue U KOMNbIOTEPHbIE MeTOAbI ANS pelleHus 3aaay
TpexXMepHOro MoaenupoBaH1UA U BU3yanusauum

BOﬂpOCbI C BapunaHTaMum OoTBeToB

Kputepun oueHmBaHus | LLkana oueHOoK
BepHbii oTBET 1 6ann
HeBepHbIN oTBET 0 6annos

1. Kakoe ypaBHeHME MOLENMPYET OKPYKaKOLLY COCTaBMSAOLWYO cBeTa?
a. =1Lk,
b. 1 :Ip*kd(n*lp)

c. I=1I,=kg(rp=v)"

N

. Kakoe ypaBHeHune mogenupyeT andysHyo cocTaBnsoLyto ceeTta?
=1k,

i

b. I =Ip*kd(n*lp)
c. =I5 *xKkg(rp*v)"
3. Kakoe ypaBHeHMe 3epKarnbHyl COCTaBNAOLLYO cBeTa?

o

=1k,
I=1, *kg(n~l,)
c. =I5 *kg(rp*v)"

S

. C nomoLLbio 06bEMHOro peHaepyHra BU3yanmampyoT:
Oobnaka

Obim

OroHb

oo

. 'padb cueHbl —

Habop y3noB B rpade nnu opeBoBUOHON TEKCTYPE, rAe KaxXablA y3en COAepPXKUT OOBEKT CLEHBDI.
BuHapHoe oepeBo

HanpaBneHHbI rpad, KOTOPbI COAEPXKUT B3aMMOCBA3b MeXay 00bEeKTaMmn Ha CLEHe.

0T o

6. Teccensauusa — aTo

a. [pouecc npeobpaszoBaHNs NPUMUTUBA.

b. TNpouecc BblMMCNEHMS NO3ULMKN TOYKN B NPOCTPAHCTBE

c. OObpes3aHne HeBMANUMbBIX YacTen Moaenu

d. ABTOMaTU3NPOBAHHLIV NpoLecc A06aBNEHNA HOBbIX BbINYKMbIX MHOTOYrONbHMKOB B NOSIMIOHAmNbHYO
CETKY C LieNbio NOBbIEHNs AeTanm3auumn ceTkm

(Bo3MOXHbI HeCckonbKo 0TBETOB) Kakne NpoeKkunoHHbIE MaTpuLbl CYLLLECTBYHOT
MepcnekTnBHas

OpToHOpmanbHas

OpTtorpacunyeckas

coo N

8. Kakasa mopgenb ocCBeLEeHUA Y4YuTbiBAeT 3epKaribHyl0 COCTaBMSIOWYO (BO3MOXHO HECKOSbKO
BapMaHTOB OTBETA)

a. Lambert's Cosine Law

b. Phong

c. Blinn-Phong



9. Kakast Mogenb OCBELLEHUS YyYUTbIBAET TONbKO AN Y3HY0 COCTaBNSIOLLYIO
a. Lambert’s Cosine Law
b. Phong

c. Blinn-Phong

10. KapTa Hopmanen nossonseT —

a. WmutmpoaTtb HepoBHOCTU 06bekTa 6e3 M3MEeHEHWst ero NoONUroHanbHOW CETKN
b. W3bexaTb NOBTOPHON OTPUCOBKM rpaHen obbekTa

c. Cpenatb pa3BepTKy obbekTa

BOﬂpOCbI C KPpaTKUM TeKCTOBbIM OTBETOM

Kputepun oueHmBaHus Lkana oueHok

[omkeH ObITb chopMynMpoBaH OTBET U3 2 6anna
yKa3aHHbIX BAPUAHTOB (OOUH WUITM HECKONBbKO) NN
aHanorn4yHble rno cyT OTBETHI C

anbTePHaTUBHLIMM TEPMUHAMW N OnpeaeneHnamm

HeBepHbIn oTBET 0 6bannos

1. OOuH 13 MeToO0B peHAepuHra B KOMMbIOTEPHOW rpadumke, Npyu KOTOPOM CLieHa CTPOUTCS Ha OCHOBE
3aMepoB NepeceveHns nyyei ¢ BU3yanusnmpyemMoi NoBepXHOCTbIO Ha3biBaeTCcs — 3T

2. TexHuka, ucnonb3yemas ansi Noy4yeHust NIockoro M3obpakeHns TPEXMEPHOro AUCKpeTHoro Habopa
NaHHbIX — 3TO

3. BRDF pacwundpoBbiBaeTcs Kak:
4. B kakon Modenu oCBeLLeHMs ucnornb3yetca megmaHHein Bektop (halfway vector)?

MNK-5 CnocobeH K pa3paboTke anropuTMMUYEeCKUX 1 NporpaMmMHbIX pelueHnin B obnactm
nporpaMmMupoBaH1s KOMNbIOTEPHOWN rpacmkm

Bonpocki ¢ BapuaHTaMu OTBETOB

Kputepun oueHunBaHus | LLikana oueHok
BepHbin oTBET 1 6ann
HeBepHbIn oTBET 0 6annos
1. Ckpuintbl B Unity — 310
a. lNpumep KOMMOHEHTa, CBA3AaHHOIO C UFPOBbIM OO BLEKTOM
b. CTpyKTypa AaHHbIX
C. UrpoBoi oObekT
2. MognepxmBaemMble CKpMNTOBbIE A3blkK B Unity no-ymonyaHuio (BO3MOXHO HECKOSbKO BapnaHTOB
oTBeTa)
a. C#
b C++
C. JS
d. Java
e Python
3. Knacc B Unity MonoBehavoir
a. CoaepXnt yHKUMM 1 cobbITUSA, AOCTYNHbIE ANS CTaHOAPTHBIX CKPMNTOB, NPUKPENSEHHbIX K
UrpoBbIM ObbEeKTaM.
b. O6Lwmin TN, OT KOTOPOro NPOUCXOAAT BCE UPOBbIE 00BHEKTbI. ATO COOTBETCTBYET BCEMY, YTO

MOXeT ObITb pa3MeLLEeHO B Mepapxumn CLEH.




C. XpaHUT NonoXxeHne, NOBOPOT 1 MacuTab o6bekTa. MOXHO ncnonb3oBaTb 0ObLEKT
npeobpasoBaHusa AN 3anpoca TekyLlen no3numm obbekTa (transform.position) n nosopoTta
(transform.eulerAngles).

4. basoBbl knacc Unity GameObject

a. CoaepXnt yHKUMM 1 cobbITUSA, AOCTYNHbIE ANsi CTAHOAPTHBIX CKPUNTOB, NPUKPENSEHHbIX K
UrpoBbIM OObEKTaM.

b. O6Lwmn TN, OT KOTOPOro NPOUCXOAAT BCE UPOBbIE 00BHEKTBI. ATO COOTBETCTBYET BCEMY, YTO
MOXeET ObITb pa3MeLLEHO B MEPaPXUN CLEH.

C. XpaHUT NonoXxeHne, NOBOpPOT 1 MacwTab o6bekTa. MOXHO ncnonb3oBaTbh OOBLEKT

npeobpasoBaHns Ans 3anpoca Tekywen no3nuumn obvekTa (transform.position) n nosopoTta
(transform.eulerAngles).

5. KomnoHeHT Unity Transform

a. CoaepXnt yHKUMM 1 cobbITUA, AOCTYNHbIE ANsi CTAHOAPTHBIX CKPUNTOB, NPUKPENSEHHbIX K
UrpoBbIM obbekTam.

b. O6Lwmn TN, OT KOTOPOro NPOUCXOAAT BCE UTPOBbIE 0OBEKTbI. ATO COOTBETCTBYET BCEMY, UTO
MOXeT ObITb pa3MeLLEHO B Mepapxmm CLIEH.

C. XpaHuT nonoxeHue, NoBopoT N MmacwTtab o6bekta. MoXHO Mcnonb3oBaTb OOBHEKT

npeobpasoBaHns Ans 3anpoca Tekywen no3nuun obvekTa (transform.position) n noeopoTa
(transform.eulerAngles).

6. LWenagep — ato

Mporpamma, KOTOpas BbINOMHAETCS Ha rpaduyeckoM npoueccope
KomMnoHeHT ob6bekTa

Mporpamma, kKoTopas BbINOMHSETCS Ha LIEHTparibHOM npoLieccope

oT o

Mognepxmaemble wengepbl B Unity — 370 (BO3MOXXHO HECKONBbKO BapUaHTOB OTBETA)
HLSL

GLSL

CG

ShaderLab

oo N

Tunbl Wwergepos B Unity
Standart Surface Shader
Unlit Shader

Image Effect Shader
Compute Shader

Ray Tracing Shader

PO TP ®

BepLlwmHHbIN Wengep npegHasHa4vyeH ans
HanoxeHusa uBeTa unu TEKCTYpbl HA MoAENb
BbluncneHne nosmumm To4Kn B NPOCTpPaHCTBE
"eHepauun npumuTrBoB 6e3 ncnons3opaHns CPU

copo

10. dparMeHTHbIN LWenaep npegHasHaveH ans

a. HanoxeHus uBeTa unu TekCTypbl HA MOAENb
b. BblumcneHme no3mumm To4KM B MPOCTPaHCTBE
C. "eHepauun npumnTmBOB 6e3 ucnonssosaxHuns CPU

Bonpochbl ¢ KpaTKUM TEKCTOBbLIM OTBETOM

Kputepumn oueHnBaHus LLkana oueHoK

[ormxkeH 6bITb chopMmynupoBaH OTBET U3 2 6anna
yKa3aHHbIX BApUAHTOB (OAMH UMW HECKOMbKO) UM
aHarnorv4Hble no CyTu OTBEThLI C

anbTepHaTUBHBIMY TEPMMHAMU 1 ONpeaeneHnsiMun

HeBepHbIn oTBET 0 6bannos




1. TexHonoruns peHgepwiHra, Npy KOTOPOW NyY BbIMYCKAeTCsl U3 KaMepbl U OTpaXXaeTcs OT ApYrnx
noBepxHOCTEN — 3TO

2. TexHonorus peHaepuHra, npum KOTOpOVI yY BbIMYCKaeTCA U3 KaMepbl 1 NPOXOAUT BHYTPb
TpeXMEpPHOro npuMnTnuBa, aenasd BHyTpn Hero Bbl60pKy LBeTa — 3TO

3. B kakue koopaunHaThl NepeBoasAT AeKapToBbl MO AaHHLIM hopmMmynam?
r=+x2+y2+ 22

z

cos(0) = —

y

tg(p) ==

g\ "
4. [ns kakoro Tnna wengepa B Unity xapakTepHO BbINOSIHEHME Ha rpadonyecKon KapTe BHE

0ObIYHOro KOHBENepa peHagepuHra?
5. Kakon wewngepa B Unity ncnons3sytot ana noctobpaboTtkun?

Kputepun oueHMBaHMUA TeCTOBbIX 3a4aHUN:

- oueHKa «5» (OTNNYHO) BbICTaBNSETCA CTYAEHTaM 3a BEPHble OTBEThI, KOTopble cocTaBnsaoT 91 % un
©onee o1 obLLero konM4yecTea BONPOCOB,;

- OUEeHKa «4» (XOpoLwo) COOTBETCTBYET pe3ynbTatam TecTUpOBaHUS, KOTopble cogepxaT oT 71 %
00 90 % npaBunNbHLIX OTBETOB;

- oueHka «3» (ygosnetsoputenbHo) oT 50 % go 70 % npaBunbHbIX OTBETOB;

- oueHka «2» (Hey#oBneTBOPUTENbHO) COOTBETCTBYET pe3ynbTaTaMm TEeCTUPOBaHWS,
cogepxauime meHee 50 % npaBUnNbHLIX OTBETOB.

OnucaHme TexHONOrMu npoBeaeHus

Tekylwaa atrectaunsa npoBOAMTCA Ha 3aHATUN OOHOBPEMEHHO BO BCeln y4ebHoW rpynne B Buae tecta B
3NEKTPOHHOM obpasoBaTenbHOM cpene «ONEeKTPOoHHbIM yHuBepcuteT BIY». TecT coctaBnsieTca um3
matepuanos ®OCa, ddopmupyeTcss CUCTEMON aBTOMATUYECKM NyTEM [J00aBNEHMs CIyYanHbIX
BOMPOCOB, KOMMYECTBO KOTOPbIX COOTBETCTBYET uMmerowmumcs obpasuam 6unetoB. Bomnblwas yacTtb
BOMPOCOB NPOBEpPSETCA aBTOMATUYECKN, NPOBEPKN NpenoaBaTenem C pyyYHbIM oLeHuBaHMemM TpedytoT
TONbKO OTAENbHbIE BOMPOCHI, NpeacTaBneHHble B hopme acce. OrpaHuMYeHne no BPEMEHU Ha Kaxayto
nonbiTky — 1 yac 30 MUHYT»

20.2 NMpomexyToyHan aTrectauus

MpomexyToyHas aTTectaumsi No AMCUMNIIMHE OCYLLECTBISAETCS C MOMOLLLIO CreayroLnX
OL€HOYHbIX CPeacTB:
CobecedosaHue rno s3Kk3zameHayuUuoHHbIM bunemam

lMepeyeHb sonpocoe Osisi NPOMEXXymoOYHOU ammecmayuu:
1. AnropuTmbl nepeceyeHns AByX OOBbEKTOB.
2. Anroputm oBHapyXeHUs CTONKHOBEHU ABYX OOBEKTOB.
3. CkeneTHas aHMmauUus.
4. HacnepoBaHue 06bEKTOB MOAENW.
5. WHTepdenc cpenbl paszpaboTkm Unity3D.
6. Cumynatop. 3Tanbl CO3AaHUS.
7. lMoarotoBka mogenn. OCHOBHbIE LLaru.
8. OnTtumwusauus mogenw.
9. Hactporika NnMBOTOB OOBLEKTOB MOLENN.
10. Anrop1MTMbl NOBOPOTA, OCHOBAHHbIE HA BbIYMCIEHMM YIIIOB NO KOOPANHATAM TOYEK.
11. AnNropuTmbl NOBOPOTA, OCHOBAHHbIE HA BbIYUCIIEHMMN YITIOB MO BEKTOPAM.
12. bubnunoTeka nepegayun NakeToB AaHHbIX.
13. MoagkntodeHne nynbTa K KOMMbITEPY



14. Bsanmogencreme cmmynaTopa v nynbeTa.
UHcmpykyusi no cOavye sK3amMeHa:
Kaxgblhi KOHTPONbHO-U3MepUTESNbHBIM Matepuan COCTOMT M3 OOHOro0 TeopeTU4ecKoro Borpoca M3
nepeyvHsi BONPOCOB 41151 NPOMEXYTOYHOMN aTTecTauuu.

KpVITepVIVI oLeHMBaHUA cobecenoBaHNA MO 3K3aMeHaAUMOHHbIM Gunertam:

OTnuyHo BbINOMHEHNE MflaHa NpPaKTUY4eCKUX M NabopaTopHbIX 3aHSATUA, OTNIMYHOE BRageHue
TEOpMEN 1 peLleHne 3a4ay He HKE XOPOLLEro YPOBHSI; UMM OTNMYHOE pelueHne 3agad
N BrageHvne Teopmen He HUXKe XOPOLLEro YPOBHS

XopoLo BbINOMHEHWE MMaHa MpakTU4eckux M nabopaTopHbIX 3aHATUN, BNageHue Teopuen He
HMXXE XOPOLLEro YPOBHS U pelleHne 3aad He HUXKe YOO0BNeTBOPUTENBHOMO YPOBHS; UMK
BNageHne Teopuern He HUXKe yAOBNEeTBOPUTENBHOIO YPOBHSA U peELLEeHnE 3a0a4d He HuKe
XOPOLLEro ypOBHsI

y,ClOBJ'IGTBOpVITeﬂbHO HernoJiHoe BbIlMOJIHEHNE nnaHa NPaKTN4YeCKnx n na60paToprlx 3aHATUN,
yAOBJIETBOPUTESIbHOE BlageHne TeopmeVl N yaoBneTBoOpUTEsibHOE pelleHne 3agad

HeynooBneTBOpUTENBHO | HEBLIMOMHEHME  NNaHa  MPaKTUYECKUX  MNU  NaGopaTopHbIX  3aHATWIA;  Unn
HeyooBMNeTBOpPUTENbLHOE BrafeHUe Teopueid; UM HeyaooBMNeTBOPUTENbHOE pelleHue
3agay

TecTtoBble 3agaHna pasgena 20.1  pekoMeHOylTCs K UCMOSMb30BaHUKO  MNpu  NpoBeaeHun
ANarHOCTMYECKNX paboT C Lenbio OLEHKM OCTaTOYHbIX 3HAHWW MO pes3ynbTaTaM OCBOEHWS OaHHON
ANCUUNINHDBI




