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AHHOTAUA
Jucuumnna «KomnbloTepHas rpaduka» BXOIUT B 00pa30BaTeNbHYI0 HpPOTrpaMMy
BBICIIIETO OOpa3oBaHHWsl — TporpaMMy OakajaBpuaTa IO HAIlPaBICHHIO MOJTOTOBKH/
cnermansHoct  09.03.03  «[IpuknanHas wuHbopMaTuka» HampaBieHHOCTH «[Ipuxmannas
uHpopmaTrka B HHGpOpMamoHHoi cepey. ucrummuHa peanusyercs kapeapoi «Ned 1.

I[I/ICI_II/IHJ'II/IHa HancjacHa Ha (l)OpMI/IpOBaHI/IC Y BBIITYCKHHKA CIICAYIOMIUX KOMITCTCHITHI

VYK-2 «CrocobeH ompenensarth Kpyr 3ajlad B paMKaxX IOCTaBJICHHOW IIETW W BBIOUPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOMIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OrpaHUYECHHUID)

VK-6 «Cnoco0GeH ympaBisiTb CBOUM BPEMEHEM, BBICTpauBaTb U PEaJU30BHIBATDH
TPAEKTOPHUIO CAaMOPa3BUTHS HA OCHOBE MPUHIMIIOB 00pa30BaHUs B TEUEHHUE BCEH KU3HI»

OIIK-2 «CnocobeH mnoHUMaTh MNPUHLUIBI PAaOOTBl COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJOTMM M NPOrpaMMHBIX CpPEACTB, B TOM 4HCIE OTEUECTBEHHOIO IMPOM3BOACTBA, MU
UCIIOJIb30BaTh UX MPH PEIIEHUH 33]1a4 IPOPECCUOHATBLHOMN 1eATEIEHOCTI

[IK-2 «CnocobHOCTh pa3pabaTbiBaTh M aJalTHPOBATh MPHUKIATHOE MPOrpaMMHOE
obecrieueHue»

ConepkaHue JUCHUIUTMHBI OXBaTBIBAET KPYT BOIPOCOB, CBSI3aHHBIX C OCBOCHHEM
OCHOBHBIX TEOPETUYECKUX 3HAHUH, YMEHUH M MPAKTUIECKUX HABBIKOB B 00JaCTH COBPEMEHHBIX
CHCTEM KOMITBIOTEPHOH TpaduKu, METOMOB TPEACTABICHUS TpapuuecKux H300paKeHHH,
TPEXMEPHBIX JAHHBIX M HMX T€OMETPUYECKUX MpeoOpa3oBaHUil, CIOCOOOB pEaTHMCTHYHON
BU3yaIM3allil  M300paXeHWH, a TakKe OCHOBHBIX OONacTel WX MPHUMEHEHHs IpH
NPOCKTUPOBAHUH TI0JIb30BATEIILCKUX HHTEP(EHCOB MO roTroBoMy oOpasily M pa3padoTke
TpeOOBaHMI KOMITOHEHTOB MH(POPMAIIMOHHBIX CHCTEM M MTPOTPAMMHBIX KOMITJIEKCOB.

[IpenonaBaHre JAUCLMIUIMHBI HpPEIyCMaTpUBAeT cleayiomue (GopMbl  OpraHu3aluu
y4eOHOTO TIpolecca: JEeKIUH, JadopaTopHbie padOThI, CaMOCTOATENbHAs pabdoTa CTY/ACHTa,
KOHCYJIbTAIUH.

IIporpaMMoON OUCLUIUIMHBI IPELYCMOTPEHBI CIEAYIOIIUE BHUIBI KOHTPOJSA: TEKYILMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B popme nudpepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyJO€MKOCTh OCBOEHUS JUCUUIUIMHBI COCTaBISET 4 3a4eTHBIX eAWHUIBI, 144
Jaca.

S3b1K 00y4YEHUs TTO0 TUCITUTUINHE KPYCCKUID)



1. IlepeuyeHb NJIAHHUPYEMBIX Pe3yJbTATOB 00yYeHHSs MO0 JHCHUIIIMHE

1.1. llenn npenopaBaHus IUCUUIUIAHBI
[lenbto mpenojaBaHusl AMCLUMILUIMHBI SIBJISIETCS IMOJyYEHHE CTYJIEHTaMH HEOOXOIUMBIX
3HaHUI, YMEHHH M HaBBIKOB B 00JAacTH NPOEKTUPOBAHUS MHTEPAKTUBHBIX HHTep(dercoB
KOMIIBIOTEPHOM TpauKU, METOJIOB MPECTABICHUS TEOMETPUUECKUX 0OBEKTOB MaTEMaTHUECKUX
U aJITOPUTMHUYECKUX OCHOB UX MpPeoOpa3oBaHusi, CTPYKTYp TPEXMEPHBIX JaHHBIX, CIIOCOOOB UX
BU3YaJIU3alU U IPUMEHEHUS [IPH MPOEKTUPOBAHUH MPOTPaMMHOI0 00€CIICUEHMSI.

1.2. lucuuruiiHa BXOAUT B  COCTaB  4acTH, (OPMUPYEMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 0Opa3oBaHus (Iajee —

OI1 BO).

1.3. Ilepeuens maaHUPyeMbIX pe3yJIbTATOB O0YUYECHHSI IO TUCIMIUINHE, COOTHECEHHBIX C

IUTaHUpyeMbIMH pe3yibTatamu ocBoenust OIT BO.

B pesynbrare m3ydeHUs AUCHMILIAHBI OOYYAFOIIUICS JODKEH 00Ja1aTh CIICTyIOINIHMH
KOMIETSHIMSIMU WM UX 4acTsMHU. KoMIeTeHIH U MHAUKATOPBI X JOCTHKEHUS TPUBENICHBI B

Tabymme 1.

Tabnuna 1 — [lepedyeHb KOMIETEHIMA U UHAUKATOPOB UX JTOCTIKEHUS

Kareropus (rpynmna) Koz u Kon n naumeHnoBaHue UHIMKAaTOpa
HaUMEHOBAaHHE
KOMITETECHIINH JNOCTHKEHHSI KOMIIETEHIIUU
KOMITETCHIINH
YK-2 Cnocoben
ONPENENATh KpyT
3a7a4 B paMKax
[MOCTABJICHHOU LEJIN VYK-2.3.3 3HaTL BO3MOXHOCTH U
U BBIOMpATH OTpaHUYEHUS IPUMEHEHUS I (PPOBHIX
OIITUMAJILHEIE HHCTPYMCHTOB [JIA PCIICHUS ITOCTABJIICHHBIX
YHuBepcanbHbIe
CIOCOOBI X 3a1a4
KOMITETEHIIH
pemenusd, ucxond u3 | YK-2.B.3 BnaneTrb HaBbIKaMu
ACHCTBYIOIINX UCTIONIb30BaHUs IU(POBBIX CPEACTB ISt
MIpaBOBLIX HOPM, peLIeHUs TOCTaBJICHHOW 3a1a4u
UMEIOIINXCSA
pecypcoB u
OTpaHUYECHUN
YK-6 Cnocoben
YIpaBiIsTh CBOUM
BPEMEHEM,
BBICTpPauBaTh U
P YK-6.Y.2 ymeTh HaX0AUTh HH(POPMAITUIO U
YHuBepcanbHble peann30BbIBaTh
MCIIOJIB30BaTh IU(DPOBHIE HHCTPYMEHTHI B
KOMITETEHIIUH TPAEKTOPHIO

CaMOpa3BUTHS Ha
OCHOBE MPUHIIUIIOB
oOpa3zoBaHus B
TEUCHHE BCEH KU3HU

Oeiax CaMOO6pa3OBaHI/I5{

O6menpodeccronanbHbIe
KOMITETCHITHH

OIIK-2 Cnocoben
MOHUMATh
MPUHITUTIBEI pabOTHI
COBPEMEHHBIX
UH()OPMAITMOHHBIX
TEXHOJIOTHI U
MIPOrPaMMHBIX

OIIK-2.3.1 3HaTh COBpEMEHHBIE
nH(GOPMaILIMOHHBIE TEXHOJIOTUU U
MIPOTrpaMMHBIE CPEJICTBA, B TOM YHCIIC
OTEUYECTBEHHOTO MTPOU3BOJICTBA, MPU
peleHnn 3a1a49 npoQecCuoHaIbHON
NEeSITEIbHOCTH

OIIK-2.V.1 ymeTb BbIOUPATh COBPEMEHHBIE




CpeacTB, B TOM I/IH(i)OpMaHI/IOHHI)IC TEXHOJIOI'UHU U

qucjiec MMporpaMMHBIC CpEACTBA, B TOM YHCJIC
OTCYCCTBCHHOTI'O OTCYCCTBCHHOT'O IIPOU3BOACTBA, ITPU
MMpOn3BOACTBA, U pCeHICHUHA 3a1a4 HpO(l)eCCHOHaHBHOfI
HCIIOJB30BaTh UX JACATCIIBHOCTH

IIpH PCIICHUN 3a71a% | OITK-2.B.1 BrnageTh HaBBIKAMU TPUMCHCHUS
pOheCCHOHANBHOI COBPEMEHHBIX HH(POPMAITMOHHBIX
ACATCIIEHOCTH TEXHOJIOTMH U POrpaMMHBIX CPEICTB, B
TOM YHCJIE OTEYECTBEHHOTO TIPOU3BOJICTBA,
IPY PELICHUH 3a/1a4 MPO(HECCHOHATEHON
JeATEILHOCTH

[TK-2.3.1 3HaTh MOXO/IbI ¥ PUHIIUITHI
pa3paboTKu MPUKIATHOTO MPOTrPAMMHOTO

obecrieueHus
[IK-2 Cnoco6nocts | IIK-2.VY.1 ymeTs pa3zpabaTeiBaTh 1
pa3pabarbIBaTh U a/1alTUPOBATh NPUKJIIAJHOE IPOrPaMMHOE
[Ipodeccuonanpuble aJlalTUpOBAaTh o0ecreueHue ¢ UCIOIb30BaHUEM
KOMIIETEHIINU HpPUKJIaHOE COBPEMEHHBIX TEXHOJIOTUI
pOrpaMMHOE IPOrpaMMHPOBAHUS
obecrieueHue I1K-2.B.1 BnaseTs HaBBIKaMH PabOTHI C

UHCTPYMEHTAJIBHBIMU CPEACTBAMU U
MHTETPUPOBAHHBIMU CpelaMu pa3padOTKU
HPUKJIAJHOTO IPOrPaMMHOT0 00ecreueHust

2. Mecrto nucuunianHbl B cTpykrype OII
JuctunnuHa MoxeT 0a3upoBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX O00YyYAOIIUMUCS
IPU U3YUYEHHUH CIENYIOUINX AUCIUIIINH:
— «MaremaTuka. AHaIMTHYECKAsi TEOMETPHS U JIMHEHHAS alreOpay;
— «Mudopmarukay;
— «OCHOBBI IPOTPAMMUPOBAHUSD.
3HaHUA, NOJYYECHHbIE NPH H3YYEHHH Marepuana JaHHOM [HUCLUMIUIMHBI, MMEKT Kak
CaMOCTOSITENIBHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3YyUEHUU JAPYTUX TUCLUIUINH!
— «IIpuknaaHble METOABI ONITUMU3ALIUNY,
— «MynpTHMEMA TEXHOIOTUNY;
— «lludposas ob6paboTka ayano U BUACO HHHOPMAIHN.

3. O0BbeM u TPYI0EMKOCTH AMCHHUILINHBI

JlaHbie 00 oOIIeM 00BEME MUCIMIUIMHBI, TPYJAOSEMKOCTH OTACIBHBIX BHUIOB yUEOHOM
paboTHI IO TUCHIHUTUINHE (M paclpeaesieHUue 3TOH TPYIOEMKOCTH 10 CEMeCTpaM) MPEACTABICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JTUCITUTUITUHBI

Bun yuebHoM paboThI Bcero TpynoemMkocTb 1o
ceMecTpam
Ne3
1 2 3
Oowan mpyooemrkocmo oucyunaunwt, 3E/ (dac) 4/ 144 4/ 144
U3 Hux uacoe npakmuueckoi no020moeKu 8 8
Ayoumopmusie 3anamus, BCETo 4ac. 68 68




B TOM YHCIJIC:

nexmuu (JI), (gac) 34 34

npakTudyeckue/cemunapckue  3aHartus - (I13),

(gac)

naboparopusie padotsl (JIP), (dac) 34 34

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 54 54
CamocmoamenvHas paboma, Bcero (dac) 22 22
Buo npomesicymounoii ammecmayuu: 3auer, s, s,

mudd. 3ader, sxk3ameH (3auet, qudd. 3a4, Dk3.**)

*% o
Ilpumeuanue:  KaHIUIATCKHIA SK3aMEH

4. Copep:xkanue IUCHUNIHHBI

4.1. PacnpenesieHue TPYy10€eMKOCTH JUCIHHUIJIMHBI [0 pa3ejaM U BUIaM 3aHATHI

Paznensl, TeMbl AUCHUIUIMHBI U UX TPYAOEMKOCTh IPUBEACHBI B TabmIuIlE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznenpl, TeMBI JUCTIHATIIIIHBL Tlexunn 113 P KII CPC
’ (gac) (C3) | (wgac) | (uac) (gac)

Cemectp 3

Pazgen 1. OCHOBHBIE aCTIEKTHI KOMITBIOTEPHON 4 2

rpaduKH.

Pazgen 2. Cuctembl KOOpIUHAT, TEOMETPUUECKUE 4 8 )

peoOpa30BaHus U MPOSKIIMHA B KOMITBIOTEPHOU Tpaduke

Paznen 3. Monenu reoMeTpuIecKuX 00BEKTOB, UX BUIBI 6 4

u cBoricTBa. CTPYKTYPBI JAHHBIX

Paznen 4. Konnenmuu naTepdetico nporpamm 2D/3D

rpaduxu. ['papuyeckue pepakropsl. [IpoextupoBanue 4 2 2

npoToTuna uHTepderica.

Paznen 5. Moxaenu u Mmetonpl ocBerieHns. [[BeToBbIe 4 10 4

Mojaenu. THUIbl HCTOYHHUKOB CBETA.

Pazgen 6. MeToapl NOBBIIECHUS peaTucTUIHOCTH 3D-clieH 6 10 4

pH BU3yanm3anuu. Pactepusaiusi, TEKCTYpHUpOBaHHE.

Paznen 7.AnmnapaTHO-pOrpaMMHBIE CTaHAPTHI 6 4 4

KOMIBIOTEpHOH rpaduKku. AJITOPUTMBI ONTHMH3AIHH.

Htoro B cemecTpe: 34 34 22
Hroro 34 0 34 0 22

[IpakTUueckas MOArOTOBKA 3aKJIIOYAETCS] B HEMOCPEICTBEHHOM BBIITOTHEHUHN
00y4aroIKMHUCS OTpeAeNIEHHBIX TPYAOBbIX (DYHKIIUH, CBSI3aHHBIX C OyayIiei

npodecCHOHATIBHOMN 1S TeNbHOCTHIO.

4.2. Coaep:xaHue pa3/iesioB U TeM JeKINOHHBIX 3aHATHI

ConeprxaHue pas3iesIoB M TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOwmIie 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TeM JIEKIIMOHHOTO KA

Homep
pasaena

Ha3Banue n COoAIECpPKaHME Pa3a€joB U TEM JJCKIIUOHHBIX 3aHATHH

Tema 1.1. OcHOBHBIE 1€ U 33/1a4U TUCHUIUIMHEL. [[oHsATHE reoMeTpUIEeCcKOTO

1 o0BeKTa U rpaduueckoro uzodpaxenus. Bunsl komnbrotepHoii rpaduxu: 2D, 3D,




¢dpakranel. OnpeneneHuss 1 0COOEHHOCTH PACTPOBOM U BEKTOPHOM Tpaduky.
TpexmepHas u UHTepaKTUBHAsA KOMIbIoTepHas rpaduka. O0macTu IpUMEHEHHUS
KOMITBIOTEPHOM TpadUKH.

Tema 1.2. Oco6eHHOCTH 3pUTENBHOI CUCTEMBI YEJIOBEKA MPU BOCIPUATHH
npoctpancTBa. Konuenryansnas moaens 3D-cuensl. Mojens KaMepsl.

Tema 2.1. Cuctemsl koopauHat. PakTops! KIaccu(PUKALUN FEOMETPUIECKUX
npoekuuid. OCHOBHbBIE BUABI IPOEKLUI: HEHTPAIbHBIE U MAPAJICIIbHBIE.

Tema 2.2. 'eomerpuueckue mpeodpazobanusi: AppuHHbIE Tpeodpa3zoBaHus,
npeoOpa30BaHus MPOCTPAHCTBA, OJHOPOIHBIC KOOPAUHATEL. MaTpuuHoe
IpeAcTaBlICHNE TPeoOpa3oBaHUi Ha INIOCKOCTH U B MpocTpaHcTe. KoMmosumus
npeoOpa3oBaHuil.

Tema 3.1. Mozgenu reoMeTpu4eckux 0ObEKTOB, X BUIBI M CBOICTBA. BhImyKiibie
MHOT'OYTOJIbHUKHA U MHOTOTPaHHUKHU. MO/IeTN IByMEPHBIX 0OBEKTOB:
KOOpJMHATHbIE, aHaJTUTHYECKUe. MoJIeNIn TpeXMEPHBIX 0OBEKTOB: KapKaCHBIE,
crtomiHbie. CrialiHbl U KpuBbie bedbe. CTpYKTYyphl TaHHBIX TE€OMETPUUECKUX
00BEKTOB.

Tema 3.2. [loHsATHE TPUAHTYIISILUU. AJITOPUTMBI TPUAHTYJIAMH. TpUaHTyIIAIMS
JlenoHe u e€ peannzanus Ha NpakTuke. [IppumMepsl HCHOIb30BaHUS TPUAHTYJIISLHH.

Tema 4.1. Yenoeko-mamuHHbIN nHTEpdeiic. Kormnenuu naTepdeiicoB mporpamm
2D/3D rpaduxu. I'paduueckue peaakTopsl.

Tema 4.2. ITpunune! noctpoeHus rpaguyeckux cucreM. TeHIeHIMU TOCTPOCHUS
COBPEMEHHBIX Irpauyeckux cucTeM: rpaduyeckoe sapo, NpUII0KEHUs,
MHCTPYMEHTapHil U1 HanMcaHus npuiokeHuit. arepdeiicel — nonp3oBatens,
MPUKIIJHOTO MPOrPAMMHOI0 00€CTICUEeHUSI.

Tema 5.1. OcoOeHHOCTH 3pUTEITLHON CUCTEMBI UETIOBEKA BOCTIPUATHS IIBETA.
KomupoBanue 1isera, anbha-kanai. [[BeToBbie Mo1eTH KOMITBIOTEPHOU TpaduKu
(annutuBHas RGB, cyorpakruBHas CMYK). LiBeroBsie npoctpanctBa (HSV, HSL,
HSB u np.).

Tema 5.2. Mogenu 1 MeTOabI OCBeleHUs. JIoKkaabHast MOIEAb OCBEIICHUS. THUIIBI
HCTOYHUKOB CBeTa. 3akpacka 1o merojam I'ypo, ®onra u bannna-®onra. [lonsatue
HOpMAJICH.

Tema 5.3. Mogenu u MeTobI I7100aJILHOTO OCBEIICHUS: TPACCUPOBKA JIydell, METOT
U3Iy4arenbHoCTH, MeTol MoHTe-Kapio, (hoToHHBIE KapTHI.

Tema 6.1. Onpenenenue U pa3HOBUIHOCTH TeKCTyp. Hanoxxenue tekcryp.
TexcTypHbIe KapThl U Pa3BEPTKU.

Tema 6.2. Anroput™msl crinaxkuBanus (anti-aliasing) u GuiIbTpanuu TEKCTYP.

Tema 6.3. CriocoObI OBBIILIEHHE PEATUCTUIHOCTH U300PasKEHHIA.

D¢ dexTrl BU3yanuzauuu. ATMochepHblie u onTHueckue 3h(eKTol.




anroputm PobGepTtca).

PacTtpoBsie onepaiuu Ha KOHBEWepe.

JIByMepHOE U TpeXMepHOe (OTHOCUTEIIBHO BUJMMOT0 00beMa) OTCEUCHHUE.
[IpencraBneHne OTHOLICHUN IO TIyOHHE. Y 1alleHne HEBUMMBIX IT'paHEei.

Tema 7.3. YcTpolicTBo 1 paboTa rpaduaeckoro mporeccopa. AnmapaTHas
peanuzanus rpaduueckux Gynkuii. lllelneps! (BepIIHHHbBIE, MUKCEIbHBIE).

Tema 7.1. AnropuT™sl OTce4eHHUs IO OKHY Mpoekuuu (aaroputM Caseprenia).

VY nanenue HEBUAUMBIX JTUHHUM U TOBEPXHOCTEH (aJrOpUTM IUIaBaIOIIETO TOPU30HTA,

Tema 7.2. Oransl 3D-konBeiiepa. [lonsTue, 3a1a4u ¥ pa3HOBUAHOCTH IICHAEPOB.

4.3. IIpakTnuyeckue (CeMHHAPCKHeE) 3aHATHSA

TeMbl MpakKTUYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

Ne
No TeMbl MPaKTUYECKUX . | TpynoeMkocTs, | pa3aena
. @DopMBbI MPAKTUUECKUX 3aHATUN
n/m 3aHATUN (uac) JUCLAIT
JIUHBI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
Bcero
4.4. JlaGopaTtopHble 3aHATHS
Tembl 1a0OpaTOPHBIX 3aHATHHA U UX TPYTOEMKOCTh IMPUBEICHBI B TA0IHUIE 6.
Tabmuna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh
Ne
Ne Tpynoemko | pa3znena
HaumenoBanue 1abopatopHbIx paboT
n/m CTb, (4ac) | aucuun
JIUHBI
Cemectp 3
1 PaboTa ¢ mpuMuTHBaMU, TOJUTOHAIBHOE MOJICIIUPOBAHUE U 4 2
MPUMEHEHHE MOTU(UKATOPOB.
2 Coznanue cnoXHbIX 00BEKTOB MPU OMOIIIH CIUTAHOB. 6 3
Jlormueckue onepauuu U THPAXXKUPOBAHUE OOBEKTOB.
3 OcsaelieHue cLeHbl, padoTa ¢ MaTepuasaMu U TEKCTYpUpPOBAHHUE. 6 6
4 | AHUMAIMS TEOMETPUIECKUX OOBEKTOB U MaTEpUAJIOB U 6 5
BU3yaJIU3alys CLICHBI.
5 Pa3paboTtka naTepakTuBHOrO npuinoxenus B Unity ¢ 6 4
APXUTEKTYPHBIM COOPYKEHUEM.
6 | U3yuenue pu3ndeckux CBOMCTB OOBEKTOB U MX 6 7
B3aumoeicTBus B Unity.
Bcero 34




4.5. KypcoBoe npoeKkTHpOBaHue/ BHINOJTHEHHE KYPCOBOH padoThI

VY4eOHBIM MJIaHOM HE TPEyCMOTPEHO.

4.6. CamocrosiTeqbHasi padoTa 00y4aromIUXCs

Bunpl camocTosTenbHON paboTh U €€ TPYI0EMKOCTh NMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHON PabOTHI M €€ TPYJ0EMKOCTh

Bun camocrositenbHOI paboTh BICIZEO’ Cemectp 3, yac
1 2 3
N3yuenue TeopeTnueckoro Matepuaia
8 8
nqucturuael (TO)
KypcoBoe npoekxtuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3) 6 6
[ToaroroBka K TeKyuemMmy KOHTPOJIIO ) 5
ycneBaemoctu (TKY)
Brimonaenue pedepara (P)
Jomamnee 3ananue (/13) 2 2
Kontponsuble padoTsl 3a04HuK0B (KP3)
[ToaroroBka K IpOMeEKyTOUYHON 4 4
arrectaruu (I1A)
Bceero: 22 22

5. Ilepevyenb yueOHO-METOANYECKOT0 O00ecTiedeHHs IJIsi CAMOCTOSITEILHOIH PadoThI
o0yJyarumuxcs Mo JUCHUIIMHE (MOIYJIIO)

Y4eOHO-MEeTOAUYECKUE MaTepuabl
yKa3assl B m.0. 7-11.

JUIE  CaMOCTOSITEIIbHOM pa6OTLI O6y‘laIOH_II/IXCH

6. Hepeqeﬂb MNEYATHBIX U 3JICKTPOHHBIX y‘leﬁl—[l)IX U3IaHuM

[lepeueHb eYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUN pUBEIEH B TabuIe 8.

Tabnuua 8 — [lepeyeHb neyaTHBIX U 3JICKTPOHHBIX YUEOHBIX M31aHUI

Kommyectso
SK3EMILTSIPOB B
[ugp/ bubnuorpaduueckas ccplika OuOIMOTEKE
URL anpec
(KpoMme BIIEKTPOHHBIX
AK3EMILUTSIPOB)
YK Huxynun E.A. KomnberoTepHas rpaduka.
681.327.11:003.6(075.3) Mopnenu u anroputMmsel. Y4. [Tocobue. —
WUznarensctBo Jlans, 2017. — 708c.
ISBN: 978-5-8114-2505-1
YK 004(075) [Topes, B.I1. KomnbroTepHas rpaduka: 71
159 [yuebHoe nocobue] / Buxrop B. - CIIG.:
BXB - [lerepOypr, 2005. - 432c.
ISBN: 978-5-94157-139-9




YK 004.0 MopenupoBaHue CI0KHBIX TPEXMEPHBIX 50
BEK 32.973.26-018.2 crieH B makere 3ds Max: y4e0.-meTo.
590 nocodue / /1. A. bBynrakos. — CII6.:
I'VAIL, 2021. — 199c.
YK 004.92 OCHOBBI pa3pabOTKN MHTEPAKTUBHBIX 50

bbK 32.973.26-018
590

3D-nipunoxxeHuin

Ha nBrxkke Unity: yue6. nocobue / [1. A.
bynrakos, E. E. Maiin, H. H.
Pemernukona. — CII10.: 'YAIIL 2021. —
137c.

bbK 32.973-018.3

Bepcrak B. A. 3ds Max 2009. CekpeTsl

VJIK 004.92 mactepctBa / B. A. Bepcrak. - CaHkT-
B35 [TerepOypr: ITutep, 2009. — 782¢. 1
DVD-ROM.
ISBN 978-5-498-07222-7
YK 004.92 Bbopeckos A.B. [IporpammupoBanue
BEK 32.973 KoMIbtoTepHOU rpaduku. CoBpeMEHHBIN
E%2 OpenGL — JIMK IlIpecc. 2019. — 372c.
ISBN: 978-5-97060-779-4
YK 004.9 Maiik I'eiir. Pa3zpabotka urp Ha Unity
BEK 77.056¢.592 2018 3a 24 gaca. — bom6opa, Mocksa,
27 2020r. — 466c.

ISBN 978-5-04-105963-7

7. IlepedeHb 3JIEKTPOHHBIX 00Pa30BaTelbHBIX PeCypcoB HH(POPMALIMOHHO-
TeJIeKOMMYHHUKAIUOHHOM ceTu « UHTEepHET»

[Tepeuenn AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAITMOHHO-
TCHGKOMMYHHK&HHOHHOﬁ CCTU «HHTGpHGT», HCOGXOIII/IMBIX JIA  OCBOCHHUA OUCIHUIIJIINHBI
npuBeJIeH B Tadymiie 9.

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX O0pA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHEeT»
URL anpec HanmeHnoBanue

https://videoinfographica.com/3dsmax-tutorials/ VYpoxku no 3ds Max Ha caiite

videoinfographica

http://3deasy.ru Ypoku 3D MAX 115t HAUMHAOIIIHX

https://docs.unity3d.com/Manual/index.html PyxoBozactBo nosb3oBatens Unity

https://docs.unity3d.com/Manual/ScriptingSection.html | Pazpabotka cuenapues B Unity (C#)

https://itproger.com/course/unity Co3nanue urp Ha Unity s

Ha4YWHAIOMUX. BI/II[eprOKI/I

8. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHIA

8.1. Ilepeuenp mnporpaMMHOro oOecHeuyeHHs, HCMOJb3YyeMOro IpPHU OCYIECTBICHUH
00pa30BaTeNIbHOTO MpoIiecca MO TUCIUILINHE.




[lepeuensp UCTIONB3yEMOTr0 IPOrPAMMHOTO OOecIieueHHs peicTaBieH B Tabaumne 10.

Tabnuua 10 — ITepeueHb nporpaMMHOro obecnedeHus

Ne i/t HaumeHnoBanmue

1 Autodesk 3ds Max 2022 wnu HOBee

Unity 2020.3 LTS unu HOBee

2
3 Microsoft Visual Studio Community 2020 wiu HOBee
4 Paint.NET 3.5.11 nnu HOBee

8.2. [Ilepeuenn MH(pOPMAITMOHHO-CTIPABOYHBIX CHUCTEM, HCTIOJIb3yEMBIX npu
OCYIIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOoIIecca MO JUCIUILTHHE

[lepeuenp UCTIOIB3yEMBIX UH(POPMALIMOHHO-CITPABOYHBIX CUCTEM IPECTAaBJICH B TaOIUIE
1.

Ta6mmma 11 — [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

No o/t HaumenoBanue

1 https://knowledge.autodesk.com/ru/support/3ds-max?sort=score

2 https://docs.unity3d.com/Manual/index.html

9. MarepuajabHO-TeXHU4YecKas 6a3a

CoctaB  MarepuaibHO-TEXHMYECKOW  0a3bl, HEOOXOOUMON Ui  OCYIIECTBICHHSA
00pa30BaTeNIbHOrO Ipoliecca M0 AUCLUILINHE, IpeACcTaBiIeH B Tabnuue 12.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHHYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOMN 0a3bl (TIpu HEOOXOTUMOCTH )
MynsTuMeauitHAS JTEKINOHHAS ay AUTOPUS 53-07, 32-04
2 | Cnenmanu3upoBaHHAasl KOMITBIOTEpHAs J1abopaTopust 52-09, 52-17

10. OumeHo4HbIE CpeACTBA ISl MPOBEACHUSA IPOMEKYTOUYHOM aTTecTAllUun

10.1. CocTtaB OLIEHOYHBIX CPEACTB JJIsI TPOBEICHHS MPOMEKYTOYHOM aTTecTaluu
00ydaromuxcs 1Mo AUCHUTUINHE IPUBEACH B Tadnuie 13.

Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JJISl MPOBEICHUSI POMEKYTOUHOM aTTeCTAIINH

Buja npomexyTo4yHO# aTTecTaliNU IlepeueHb OLIEHOYHBIX CPEICTB
DK3aMeH » CIHCOK BOIPOCOB K K3aMEHY
» DK3aMeHAMOHHbIE OUJIETHI
> 3amaun
» Tecthl

10.2. B xadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arolMucs NMpUMEHseTcsl 5-0ajulbHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi npuBeAcHa B Tabnuue 14. B TeueHune cemecTpa MOXKET MCIOJIB30BATHCS
100-6amipHas  mKana — MOAYJIbHO-PEHMTHHIOBOM  cHCTEMbl ~ YHHBEPCHUTETa,  IpaBUIIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL




Tabauna 14 — Kpurepuu olieHKH ypoBHSI ¢)OPMHUPOBAHHOCTH KOMIIETEHIIUI

O1eHKa KOMIIETEHIINHI

5-OayuIbHAas IIKaIa

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOHWJI TPOTPAMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIEJIOBATEIFHO U TPAMOTHO €T0 U3JIaraer;

— ONHUpasiCh Ha 3HAHUS OCHOBHON W NOMOJHUTEIBHOM JHUTEpaTyphl,

«OTIIMIHOY "
«GatTeHOY TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHIECKOM
JESITEIBHOCTHIO HATIPaBIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTAaEMbIE UM HJICH;
— JeJaeT BBIBOIBI M 00OOIIEHHUS
— cBOOOJIHO BJIAJICET CHCTEMOH CIICIMATN3UPOBAHHBIX TTOHSTHA.
— oOyuyarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYIIECTBY MH3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,
CXODOLLIOY — HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOU JESATEIBHOCTHIO
«3aUTEHO»
HAIPaBIICHUS;
— apTYMEHTHUPYET Hay4YHBIC TTOJI0KCHHUSI;
— JIeJIaeT BBIBOJIBI K 000OIIEHMS;
— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.
— o0yuaromuiicss yCBOMWJI TOJIBKO OCHOBHOWM MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY HW3JIaraeT €ro, ONMHpasCh Ha 3HAHUSA TOJHKO OCHOBHOM
JTUTEPATYPHI,
— JIOTMYCKaeT HeCYNIECTBEHHBIC OMMOKH U HETOYHOCTH;
«yTIOBJICTBOPUTEITHHOY N
— UCTIBITHIBACT 3aTPYJIHEHUS B MPAKTUYECKOM MPHUMEHEHUU 3HAHUUN
«3a4TEHO»
HaIpaBJICHNUS,
— cJ1a00 apryMEHTHPYET HAyUHBIC MTOJIOKCHHUS,
— 3aTpynHsAETCS B (POPMYTUPOBAHUN BBIBOJOB M 0000IICHUIA;
— YaCTUYHO BJIAJCET CUCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHIA.
— oOyyJaromuicss HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuania,
— IOMyCKaeT  CYHICCTBCHHbIE  OMMOKA W  HETOYHOCTH  MPHU
«HEYIOBJICTBOPUTEITHHO) ”
paccMOTpeHHUH MpobsieM B KOHKPETHOM HANpaBIICHUY;
«HE 3aYTEHO»

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYIHBIC TIOJIOKEHUS;
— He GOopMYITUPYET BBIBOJAOB U 0000IIECHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WJIK UHBIE MaTEpUaJIbL.
Bomnpocs! (3agaun) 11 5K3aMeHa MpecTaBieHsl B Tadmuue 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
W Ilepeuens BonpocoB (3a1a4) Uit IK3aMeHa HHMKATOPA
1 | IloHsATHE O rEOMETPUUYECKOM 00BEKTE, rpauIeckoM H300paKEHUN VK-6.Y.2
2 | BekropHas rpaduka. OnpezneneHue, OCHOBHbIE TapaMeTPhl, IPUMEPHI OIIK-2.V.1
3 | Monenu 00beKTOB TpEXMEPHOU Tpaduku YK-2.3.3
4 | PactpoBas rpaduka. OnpeneneHue, OCHOBHbIE TapaMeTphl, IPUMEPHI YK-2.3.3
5 | Buasl cucteM KOOpAMHAT U CIIOCOOBI MX TTpeoOpa3oBaHus OIlK-2.3.1
6 | HdexaproBa cuctema koopauHat. Onepanuu Haj BeKTopamu B aekaproBol | OIIK-2.V.1
cucTeMe KOOpJMHAT
7 | HomsapHsble cucTeMbl KOOpAUHAT. [lepexo OT MOIAPHBIX KOOPAUHAT K OIIK-2.V.1
JeKapTOBBIM
8 | Konnenryanbnast moaens 3D-cuieHbl [K-2.3.1




9 | Moguens kamepsl. Tumsl mpoenrpoBanus kamep B 3D-ciieHe [K-2.3.1
10 | Apdunnsie npeodpazoBanusi. Bunel adphuHHBIX Tpeodpa3zoBaHuit [IK-2.V.1
11 | DxBUBaJIEHTHBIE TeOMETpUIECKUE TTpeoOpa3zoBanus. OnpenerncHue u OIIK-2.V.1
MIPUMEHEHHE
12 | AKCOHOMETpUUYECKHE MPOEKIMU. BUAbl, MPUHIIMIIBI TOCTPOCHUS, [IK-2.V.1
MaTpUYHOE MPEACTaBICHUE
13 | [TapamnenpHble npoekuud. OCHOBHBIE BUBI, IPUHIUIIBI TOCTPOCHHUS OIIK-2.3.1
14 | [lepciekTUBHBIE TPOEKINUU. BU/IbI, IPUHLIUIIBI TOCTPOEHUSI, MATPUUHOE OIIK-2.Y.1
MpeJICTaBICHHE
15 | IlpeoGpa3oBaHus Ha MJIOCKOCTH: BUIBI MpeoOpa3oBanui, ananutuueckoe u | [1K-2.B.1
MaTPUYHOE OMHCAHUS, KOMIO3UIIUS
16 | IlpeoOpa3oBaHus B MPOCTPAHCTBE: BUBI MpeoOpa3oBanuii, anamutuueckoe | [1K-2.B.1
Y MaTPUYHOE OMHCAHUS, KOMIIO3HIIHS
17 | OnHopoaHbie KOOpAUHATHI. [[pU4rHBI BBEIEHUSI OAHOPOIHBIX KOOPAUHAT OIIK-2.3.1
18 | Monenu onucaHusi reOMETpUIECKIX 00BEKTOB. [ITaTOHOBKI Tena OIIK-2.3.1
KapkacHbie MO1e1M TeOMETPUYECKUX 00HEKTOB OIIK-2.3.1
19 | Conaitnbl. Kpussie besne VK-2.B.3
20 | I'pannyHOe mpencTaBieHne 00beKToB (B-rep) OIIK-2.3.1
21 | KoHcTpykTHBHOE O5109HOE TIpeacTaBieHne 3D-00bekToB. ByneBsl [IK-2.B.1
oreparuu
22 | OcoOEHHOCTH 3pUTETHLHON CUCTEMBI Y€JIOBEKa MTPU BOCTIPHUSITHH IIBETA OIIK-2.3.1
23 | LIBeToBBIE MOJENIN M UX KJIacCH(pUKaLus YK-2.3.3
24 | 1IBeTOBBIE TAMTPHI M KOAUPOBAHUE 11BETA. Ab(a-KaHa YK-2.B.3
25 | ApautuBHAs U CyOTpaKTHBHAS I[BETOBBIE MOJIETH T1IK-2.3.1
26 | LiseroBeie npoctpancrea HSB, HSL I1K-2.3.1
27 | JlokanbHast MOJIeTh OCBEIICHHS. THUITHI HICTOYHUKOB CBETA YK-2.3.3
28 | Mogens nuddysHoro orpaxenus Jlambepra [IK-2.3.1
29 | Paznuuus moaeneit 3akpammBanus ['ypo u @onra I1K-2.3.1
30 | I'mobanbpHOE OCBEIIEHHUE [T0 METOY TPACCHPOBKH JTyUeit [K-2.3.1
31 | Meton uznyuarensHocTH (Radiosity) IIK-2.B.1
32 | Aaroputm Monre-Kapiio u TpaccupoBka myTu YK-2.B.3
33 | Anroput™msel TpuaHrysauuu Jlemone IIK-2.V.1
34 | MoGaBieHre TOUCK B TPHAHTYJISAIHIO [{enoHe VYK-2.B.3
35 | OrceueHnue o okHy BbIBOJAa. OCHOBHBIE AJITOPUTMBI [K-2.3.1
36 | Orcedenue Mo nupaMuae BUTUMOCTH. OCHOBHBIE aJTOPUTMBI T1K-2.3.1
37 | Ilpunuurnsl pabotel Z-0ydepa. Uepapxuueckuii Z-0ydep YK-2.B.3
38 | Ynpasnenue TekctypupoBanueM. HanoxxeHnue Tekctyp OIIK-2.V.1
39 | Tekctypubie kapTel u UV-pa3BepTku OIIK-2.B.1
40 | CnocoObl huiabTpanuu TEKCTyp OIIK-2.V.1
41 | bazoBsie criocoOb! anuManuu 3D-criensl. PaboTa ¢ kamepoit VYK-2.3.3
42 | CrnaxuBanue (pparMeHTOB (IIPOCTPAHCTBEHHBII U BPeMEHHON [IK-2.V.1
AHTHAJIbSCHHT)
43 | OcHoBHble 3Tanbl 3D-koHBeHepa [K-2.3.1
44 | Pacrepuzanus u pacTpoBsle onepanuu Ha 3D-koHBelepe. [IK-2.3.1




45 | eiineps! (BepIIMHHBIC, MUKCENbHBIC). OnpeesieHne U OCHOBHBIE [IK-2.B.1
byHKIUN

46 | O6mwme MpUHIHUIIBI PabOTHI rpadUIECKOTO Mpoieccopa VK-6.Y.2

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npeactaBieHs! B Tadnuue 16.

Ta6mmia 16 — Boripocs! (3amaun) nis 3avera / audd. 3auera

Kon

Ne i/ INepeuens Bompocos (3a1ay) s 3a4eta / qudd. 3adera
p p (3ana4) 1 add UHIMKATOPa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeueHr TeM i1 KypCOBOTO TPOCKTUPOBAHUS/BBITIOJHEHUS KYpPCOBOW pPabOTHI
npeJcTaBieH B Tabmuie 17.

Ta6mmma 17 — [lepedyers TeM 11 KypCOBOTO MPOSKTHPOBAHMSI/BBITIOJHEHUS KYPCOBOH pabOTHI

[TpumMepHEBIii TepedeHb TeM I KypCOBOTO IPOSKTHPOBAHUS/BBITOHEHHUS KYPCOBOM

Ne n/mt
paboThI

Y4eOHBIM IIaHOM HE MIPEYCMOTPEHO

Bompocel 111 mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallii B BUIE TECTUPOBAHUS
npeJcTaBieHbl B Tabmuie 18.

Tabauna 18 — IlpuMepHblil nepeyeHb BONIPOCOB AJIsl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

PacctaBuTh B npaBuiibHOM nopsizike 3Tanbl 3D KoHBeiepa

HasBatb reomerpudeckue mpeoodpa3oBaHus, OTHOCSIIHECS K ahGUHHBIM

JlonomHUTh onucaHue rpada CLeHbl

[Tepeuncnuts 3anaun Z-0yhepuzanuu

PaccopTupoBatTh anropuTMsbl CrilaXXMBaHUS MO KaTErOpUsIM

BriOpath u3 ciimcka napaMeTpbl TeOMETPHIECKUX 00BEKTOB BEKTOPHOU TPaPUKH

BriOpath okycHoe paccTosiHue 0OBEKTHBA KaMEphl, aHAJOTMYHOE TJ1a3y YeJIOBEKa

yKa3aTB, KaKue 13 IICPCUUCIICHHBIX onepaunﬁ HC OTHOCAITCA K ITUKCCIIBHOMY meﬁz[epy

BriOpaTh U3 crimcka mapaMeTpbl pacTPOBOTO M300payKEHUS

BrIOpaTh U3 crircka CHCTEMBI KOOPIWHAT, HCIIOJIb3yEeMbIe B KOMITBIOTEPHOH rpaduke

HaszBaTth MeTOIl GUIBTPALIUN TEKCTYP, UCHOIB3YIOIIUI MPOEKIUIO CBETOBOTO MsATHA?

BriOpath u3 ciicka hopmaThl pacTpOBBIX H300paskeHHH

[Tepeunciuth 1BeTa, BXOIAIINE B I[BETOBYI0 Mojienb CMYk

3anucarb KpaCHbII\/JI IOBCT B IICCTHAAUATUPHUIHOM HPCACTABICHUA

Ha3Bath kaHan Matepuana, KOTOPbI MO3BOJISIET CO3/1aTh UMUTAIIMIO pelbeda

Y BN I E Y R P =1 K= BN RN RV BN RO N Y B

I[aTB OIIPCACIICHUC MUHHUMAaIbHOMU IMOBCPXHOCTH, U3 KOTOPBIX CTPOUTCA 3D-00BeKT

[lepeyeHp TeM KOHTPOJBHBIX PAOOT MO JUCHUIUIMHE OOYYArOIIMXCSI 3a0YHON (OPMBI
o0ydeHus1, peICTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX padOT

He npenycmorpeno

10.4. Meroanueckue  MaTepHalbl,  ONpEACSAIONINEe  HPOLEAYpPbl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTEpU3YIOMMUX JSTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJIepXkKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIl, pernaMeHTUpYHOUUMX MOPAIOK U MTPOLEAYPY




IPOBEJCHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00yYaroluxcs
['VAIL

11. MerToauyeckne yKazaHus 1 00y4AOUIUXCS 10 OCBOCHHUIO TUCIHUIIIMHBI

Lenbto AMCUUIUINHBI SBJISIETCS MOTY4YEHUE CTyIeHTaMU HEOOXOIMMBIX 3HAHUH, YMEHUH U
HaBBIKOB B 00JIACTH CO3/IaHUS TPEXMEPHBIX MOJIETICH TeOMETPUIECKUX 0OBEKTOB U rpadpuuecKux
n300pakeHui 1711 pa3pabOoTKH KOMIOHEHTOB HH(POPMALIMOHHBIX CUCTEM U allapaTHO-
IPOrPaMMHBIX KOMIUIEKCOB.

11.1. MeToauyeckne YyKa3zaHusi /I OOy4YalOUIUXCS 1O OCBOEHUIO JIEKIIMOHHOIO
MartepuaJia

OcCHOBHOE Ha3HAYCHHE JIEKLIMOHHOIO MaTepHuala — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sSCHOE M3JI0KeHHe ydyeOHoro Mmartepuana. Ha3zHaueHue COBpeMEHHOW JEKIMM B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO IO TEME, & B OCBOCHUH
(GyHIAMEHTAJIbHBIX NpPOOJeM OUCHMIUIMHBI, METOJOB HAy4HOro T[IO3HaHMS, HOBEHIIMX
JOCTIDKEHUH HayYHOH MBICTH. B y4eOHOM mporiecce JIKIUs BBITIOIHIET METOIOJIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUNHHBIN amnmapar
KOHKPETHOW 00sacTu 3HaHUs, €€ MpoOIeMBbl, JaeT LEIbHOE NPEACTAaBICHHUE O TUCLUILINHE,
MIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

HJ’IaHI/I‘[)VCMI)IC PE3VYJIBTATHI ITPHYU OCBOCHUHN O6V‘~IaIOHH/IMC9I JICKIIMOHHOI'O MaTcpuaja.

— IlonydyeHue COBpEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K KaXXJ0M KOHKPETHOU TEME;

— Tlomydenwue ombiTa TBOPUECKON PAaOOTHI COBMECTHO C MPETOIaBATEIIEM.

— PazButne npodeccruonanbHO-1EM0BBIX KAa4eCTB, HHTEPECa K MPEeIMETy 1
CaMOCTOSTENBHOTO TBOPYECKOTO MBIIIUICHUS.

— TlosBnenne He0OXOAUMOTO HHTEPECA, HEOOXOIUMOTO JIJISl CAMOCTOSTEILHONU PabOTHI;

— Ilony4yeHue 3HaHUI O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKU U O IPOTHO3E UX
pa3BUTHUS Ha OJIMKAUIITUE TOIBI,

— Hayuutbcst Meroaudecku o0pabaTbiBaTh MaTepuasl (BBIACTATH TJABHBIE MBICTH H
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HX B Pa3IMYHBIX
bopMyIIHpOBKax);

— Tlomy4yeHue TOYHOTO TOHMMAaHUS BCEX HEOOXOIMMBIX TEPMHUHOB M IMOHATHMH.

JleK1IMOHHBIN MaTepuant MOXKET COMPOBOXKAATHCS IEMOHCTpAIIUEH claiiioB u
UCTIOJIb30BaHUEM Pa3/IaTOYHOTO MaTepuaia Py MPOBEICHUN KOPOTKUX TUCKYCCHI 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JUCLHUTUIHHE.

CTDVKTVDa OpeaoCTaBJICHUS JCKIIMOHHOI'O MaTépurasa.

— HM3noxenune TeOpeTHYECKUX BOMPOCOB, CBA3AHHBIX C pACCMAaTPUBAEMON TEMOM;

— Omnucanue METOJ0B U aITOPUTMOB, MPUMEHSIEMBIX IJISl peLICHHS 3aa4 KOMIIbIOTEPHON
rpadukwy;

— JleMOHCTpanus IpUMEPOB PEIICHUS 3a/1a4 KOMIBIOTEPHON TpaduKH;

— O00011IeHNE U3TT0KEHHOTO MaTepurara;

— OTBeThbl Ha BO3HUKAIOIINE BOIPOCHI IO TEME JIEKIIHH.

11.2. MeToanyeckne yKazaHHus I 00y4AOIIUXCS 110 YYACTHIO B CEMHHAapax

He npedycmompeno yuebnvim nianom no 0anHou OUCyuniuHe.

11.3. MeToanyeckne yKa3aHusi JJsi O0y4YAIOIIUXCH IO MPOXO0KACHHI0 NPAKTHYECKHX
3aHATHH



He npedycmompeno yuebHviM nianom no 0aHHOU OUCYUNTUHE.

11.4. MeToau4yeckne yKa3aHusli JAJdsi OOYYAKIIMXCH IO BBINOJHEHUIO JA0OPaTOPHBIX
pabot

B xo/e BbINoNHEHUS 1a00paTOPHBIX Pa0OT 0OYUAIOIIMICS JOIDKEH yIIIyOUTh U 3aKPEIUTh
3HaHUs, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOJUKON U TEXHUKOM DKCIEPUMEHTA
B COOTBETCTBMM C KBANIU(UKALMOHHOW XapaKTEPUCTUKOW oOydwaromierocs. BrimomHeHue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOM, PaCYETHO-aHAIUTHYECKON
4acTe! U KOHTPOJIbHBIX MEPOIPUATHH.

Beinmonnenne 51abopaTtopHbIX paboOT 00ydaromMMCs SBISETCS HEOThEMJIEMOM YacTbhiO
U3Y4YEHUS JUCLUUIUIMHBI, OINpeAesieMoil y4yeOHBbIM IJJAHOM M OTHOCHTCS K CpPEICTBaM,
00ecreynBaroIluM pelIeHne CIeAyIOINX OCHOBHBIX 3a/1a4 y 00y4aroerocs:

— HpuoOpeTEeHUE HABBIKOB MCCIIEOBAHUS MPOLIECCOB, SBICHUNH U O0BEKTOB, U3Y4aEMBIX B
paMKax JaHHOW JUCLMUIUIMHBI;

— 3aKpCIUICHHUEC, PAa3BUTUC W ACTAIM3ALUA TCOPCTHUYCCKUX 3H3HI/II>1, IMMOJIYUCHHBIX Ha
JEKIMAX;

— TOJy4YeHHEe HOBOM MH(pOpMalUU MO U3y4yaeMOH TUCIMUITIINHE;

— npuoOpeTeHNe HAaBBIKOB CaMOCTOSATENbHOM paboThl ¢ 1abOpaTOPHBIM 00OPYAOBAaHUEM U
npudopamu.

3ajaHue u TDC6OBaHI/I$I K ITPOBCACHHUIO J'I8.6ODaTODHLIX Da6OT

Bapuant 3amanms 1o KaxaoiW JabopatopHOH paboTe OOydYaromuiicss TOJdy4aeT B
COOTBETCTBUU C HOMepoM B cmucke rpynmbsl. [lepexn mpoBeneHuem ipabopaTopHOil pabOTHI
oOydaromeMycsi ciaelyeT BHUMATEIbHO O3HAKOMMTHCS C METOAMYECKHMHU YKa3aHUSIMU IO €€
BBITIOJTHEHHIO. B COOTBETCTBHHM C 3ajaHEeM O0y4YarOIIUIACS JOMKEH MOATOTOBUTh HEOOXOJUMbIE
JaHHbIE, MOJIYYUTh OT TIPENojaBaTess JONYCK K BBINOJIHEHHUIO JAa0OpaTOpHON padoThI,
BBITMIOJIHUTh YKA3aHHYIO MOCJIEOBATEIbHOCTh ACUCTBUN, MONYYHTh TpeOyeMmble pe3yNbTaThl,
0(QOpPMUTH U 3aIUTUTH OTYET 10 JAOOPATOpHOI padoTe.

Crpykrypa u dhopMa ordera o0 JaboparopHoil pabore

OtueT o 1abopaTopHO paboTe AOHKEH BKIIIOYATh B C€0s: TUTYIBHBIN JIUCT, 1IETh PabOTHI,
BapUaHT 3aJ[aHWs, ONHMCAaHUE TIPOIECCa BBIMOJHEHHS JIA0OPATOPHOW pabOTHI, TOIYYCHHBIC
PE3YJIbTAaThl, AONOJHCHHBIC CKPUHIIOTAMHU, U BHIBOJBI.

TpedoBauusa kK 0hOpPMIIEHHIO OTYETA O JIaDOpaTOpHON padboTe

ITo kaxmoit mabopaTopHOil paboTe BHIMOIHACTCS OTAENbHBIN 0TYeT. TUTYIBHBIN TUCT
obopmiieTcss B COOTBETCTBUM C ImabioHoM (oOpasiiom) mpuBeAeHHBIM Ha caiite ['YAII B
paznene «HopmartuBHas — mokymentanus»  (https://guap.ru/standart/doc). TekcroBeie U
rpadudeckue MaTepuaibl opOpMIIIOTCS B cooTBeTCTBUU ¢ TpeboBanusmu ['OCT 7.32-2017 u
I'OCT 2.105-2019, npuBenéunbimu Ha caiite I'YAIl (www.guap.ru) B pa3aene «HopmatuBHas
JOKYMEHTaIUS.

MeTtoandyeckue YKa3aHusl 110 BEIITOJHSHHUIO Ha6ODaTODHI)IX Da6OTI

MonenupoBaHHe CIOKHBIX TPEXMEPHBIX CIieH B nmakeTe 3ds Max: yueb.-meroa. mocodue / [I. A.
Bynrakos. — CII6.: 'YAIL 2021. — 199 c.

OcHOBBHI pa3pabOTKH WHTEPAKTUBHBIX 3D-nipuokennii Ha apkke Unity: yue0. mocobue / 1. A.
Bynrakos, E. E. Maiin, H. H. Pemernuxosa. — CI16.: ['YAIIL, 2021. — 137 c.

CpoOKH cl1auy ¥ OIIEHKA JIa0OpaTOPHBIX padoT:

[lepeuens nabopaTOpHBIX paboOT MpHUBEAEH B TabauLE 6.



[IpenenpHBIE CPOK cHadu JTabOpPAaTOPHBIX pabOT — [0 TOCIETHEH Henenu aeKadps
(3auétHas Henend). g momydeHus: MaKCUMaIbHOTO Oana J1abopaTopHyto paboTy HEOOXOAUMO
cIaTh HE TIO3HEE CPOKOB, yKa3aHHBIX B Ta0mwuie 20.

Tabnuua 20 — Cpoku cauu ¥ 0ajisisl JaOOpaTOpHBIX padoT

Howmep u Ha3zBaHue paboThbl [IpenenbHbIN CPOK MakcuManbpHbIi
BBITOJIHEHUS IS [TOJTyYSHHS Oamn
MaKCUMaJIbHOTO Oaiia
1 — PaGoTa ¢ mpuMUTHBaMH, TIOJIUTOHAIBHOE CenTs0phb TekyIero rojaa 10
MOJICJINPOBAHUE U IPUMEHEHNE
MOJIU(UKATOPOB.
2 — Co3anue CI0XHBIX 00BEKTOB MPHU OKTs0pb TEKyIero roaa 10

IIOMOLIM CIUIAWHOB. JIOrnyeckue onepauuu u
THPAXUPOBAHKUE OOHEKTOB.

3 — Ocgemienue cleHsl, padboTa ¢ OxTs0ph TEKyIIero rojaa 10
MaTepuaiaMH ¥ TeKCTYPUpPOBAHUE.

4 — AHuMarysi reOMeTPUIEeCKIX 0OOBEKTOB H Hos16ps Texymero roga 10
MaTepHaiOB U BU3yaJTU3aIlHsl CIICHBI.

5 — Pa3paboTka MHTEPaKTUBHOTO Hos16psp Texyiero roga 10
npuioxeHus B Unity ¢ apXUTEKTypHBIM

COOPY>KEHUEM.

6 — Mzyuenue pu3nueckux cBOWCTB JexaOpb Teky1ero rosia 10

00BbEKTOB M UX B3aumoaeicTeus B Unity.

11.5. MeToauyeckne YKa3aHMs [JIA O0y4alOIIMXCA MO MNPOXOKICHUI0 KYypPCOBOIo
NPOEeKTHPOBAHUS/BBITIOJHEHUS] KYPCOBOil padoThI

He npedycmompeno yueOnvim nianom no OaHHOU OUCYUNIUHE.

11.6. MeToanueckue yKazaHusl 1Jis 00y4YAIOMIUXCH MO MPOXOKIAECHUI0 CAMOCTOSITEIbHOM
padoTsbI

B Xome BBIMOTHEHUS CaMOCTOSATEIBLHON pabOThI, 00y4YaIOIIUKCS BBIMOJHAET paboTy IO
3a/IaHUI0 ¥ TIPH METOJUYECKOM PYKOBOJICTBE IMPEMNOJaBaTesi, HO 06e3 ero HernocpeCTBEHHOTO
YYaCTHSL.

B mpomecce BBITONTHEHUS CaMOCTOSATEIBLHON padoOTHI, y oOydaromerocs (GpopMupyeTcs
1enecoo0pa3Hoe TUIAaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHHM M CHCTEMAaTH3allUM TPUOOPETAeMbIX 3HAHHW, 00ECIICUYMBACT BBICOKHIMA
YPOBCHbL YCICEBACMOCTU B IICPUO[ 06y‘-ICHI/ISI, MOoMOracT IMOJYYUTb HABBIKK TIOBBIIICHUA
poeCCHOHATBHOTO YPOBHSI.

MertoandeckuMHl ~ MaTepHajaMH, — HAlpaBiSIONIMMU  CAMOCTOSTENBHYIO  paboTy
00yyaromuxcs ABIAI0TCA y4eOHO-METOANYECKHE MaTepUalbl O JUCIUIIMHE, JOCTYIIHbIE KaK B
anekTpoHHOM Buje (myomukyrores B JIK I'YAIL B paznene "Marepuansl"), Tak U B EYaTHOM
Bujie (B oubmmoteke ['YAII);

11.7. MeToanyeckne YyKa3aHusi JJdsi OOYYAIOIIMXCH 10 MNPOXOXKICHHI0 TeKYyIIero
KOHTPOJIS yCIIeBAeMOCTH

Tekymmii KOHTpPOJIb YCHEBAEMOCTH IMPEAYCMATPUBAET KOHTPOJIb KadyeCcTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JACLIUTUTUHBI.




KonTpons ycmeBaeMocTH moapasyMeBaeT NPOBEJCHHE KOHTPOJbHOM paboThl B
nucbMeHHoU (hopme. KoHTponbHas paboTa BKIIOYAET ABa 33JaHUS 110 BApUAHTaM:

3ananue Nel — apunHbIe TpeoOpa3oBaHus HA IIOCKOCTH;
3ananue Ne2 — mocTpoeHue opTorpapuueckiux NpoeKIUi.

MaxkcuManpHbli 6ann 3a KoHTponbHYI0 — 15 (10 3a 3amanue Nel u 5 3a 3amanue Ne2). Otu
0autel MpubaBIAIOTCS K OamiaM 3a J1adopaTopHbIe paOdOTHI MPU BBHIYMCICHUH UTOTOBOM OIICHKH
10 JUCLIUILINHE.

11.8. MeToanuyeckne ykazaHus AJsi 00y4aroIIMXcsl MO NMPOXO0KIECHHI0 NPOMEKYTOYHOMN
aTTecTaluu

[TpomexxyTouHas aTTecTalus 00yJaromuxcst MpeyCMaTpUBAET OLICHWBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00yuYeHHs MO auciuiuinHe. OHa BKIIOYAET B
ce0st ok3amMeH — (OpMy OIIEHKH 3HAHUM, TIOJTYYEHHBIX 00YUYAIONIUMCS B IPOIIECCE N3YICHHUS
BCEH MUCIUIUIMHBI UK €€ YaCTH, HABBIKOB CAMOCTOSITENILHOM paboThl, CHOCOOHOCTH MPUMEHSATH
UX Ui PEHICHUS TPAKTUYECKUX 3aJad. ODK3aMEH, KakK IMpaBUjo, MPOBOAMUTCS B TEPHOJ
9K3aMEHALIMOHHOW CECCHM M 3aBEpIIACTCA aTTECTALMOHHOM OLIEHKOM «OTIUYHO», «XOPOLIO»,
«YJIOBJIETBOPUTEIBHOY, «HEYIOBJICTBOPUTEIIBHO.

Cucrema OLICHOK IpH HNPOBEACHUM IPOMEKYTOUHOH aTTECTallUM OCYIIECTBISETCS B
cooTBeTCTBUM C TpeboBanusMu [lonoxxkenuit «O TekymieM KOHTpOJE YCHEBAaeMOCTH H
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAIL, oOyuwaronmxcs 1O HporpaMMbl BBICILETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBON CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Aly.

Jiss moydYeHnuss MPOMEKYTOYHOM aTTecTalu oOydJarouuiicss 00s3aH ClaTh SK3aMEH Ha
OLIEHKY HE€ HUXXE «YyJOBJIETBOPUTEIHHO», ClaTh Bce J1aOopaTOpHbIE pabOThl B YCTaHOBJIECHHBIE
CPOKHU U HalmMcaTh KOHTPOJIbHYIO paldoTy.
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