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1. [lepeyeHb KOMIIETEHIIMI ¢ yKA3aHUEM ITAMNOB UX (JOPMUPOBAHUSA B MpoLiecce

B  pesynbrare

ocBoenus OIIOII

N3Yy4YCHUA JUCIHUITIIMHBI

«Co3nanue

MaTepuaioB H
TekcTypupoBanue 3D-00bekToB» oOyuaromiuecs, B coorBerctBun ¢ ®I'OC BO mo
HarnpaBieHuto moAarotoBku 09.04.03 Ilpuxnamgaas wHGOPMATHKA, yYTBEPKIESHHOTO
npukazoMm MwuHoOpHayku P® Ne 916 or 19.09.2017, dbopmupyroT criexyrormime
KOMIIETEHIINH, YKa3aHHbIE B Ta0uIe 1:

Tabmauma 1
®opMuUpPOBaHMEe KOMIIETEHIIUI B MIpolecce U3y4eHu sl JUCIUTIINHBI
Kommnerenmus NuaukaTopel JOCTUKEHUS OTarbl Bunpr OneHouH
Koxn | HammeHnoBanu KOMIIETEHIU I dopmupo | 3aHATH bIC
e BaHMS H 11 cpeacTBa
KOMITETeH | opMHp TUISt
IIUH B OBaHUs OLICHKH
polecce | KOMIET YpOBHSA
OCBOGHHUsI | eHIuH | chopmup
OIIOII OBaHHO-
(CGMGCTp)* CTU
1 2 3 4 5 6
[1IK-5 | Cnocoben IK-5.1. CnocobeH pa3pabaTbiBaTh CUCTEMBI 4 Jextust | Jlokman
nporpaMmuo |VR/AR, pabortath ¢ MHCTpyMEHTAIbHBIMU , /TEeCTOBBIE
pealI30BbIBA |[CPEACTBAMH IIPOECKTUPOBAHUS U pa3paboTku naabopar | 3agaHus/
Thb MPUIOKEHUN C UMMEPCUBHBIM KOHTEHTOM, OpHOE nabopaTopH
MYJIbTHMETH pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO 3ausaTHe | ag pa60Ta/
HHEIE K HH(QOPMAITMOHHBIM CUCTEMAaM C YCTHBIT
CUCTEMBI MMMEpPCUBHBIM KOHTEHTOM orpoc/
BUPTYaJIbHOU IMMCHEMEHHBI
u 1 onpoc
nornojaenno  [IK-5.2. Cnioco6eH co3aBaTh KOMITBIOTEPHbIE 4 Jlexktust | Jlokman
" peanbHOCTHU 3D MOJCJIN CIIOKHBIX MEXaHUYECKUX CUCTEM ,ﬂaﬁopa /TeCTOBBIC
C 1 IPOTpaMMBbl [TO3BOJISIOLINE MOIETUPOBATH TOPHOE 3aaHus/
UCIIOJIB30BaH |[HPOLECChI MEXaHUYECKOHN 06pa60TKI/I 3aHIATUC _]'[a60paT0pH
uem ast pabora/
pa3IUyHOrO YCTHBIN
o0opyoBaHU orpoc/
s U C YUETOM MMUCHEMEHHBI
ouoncuxonap it orpoc
aMeTpoB
IOJIB30BaTEN
'
[Ipumeuanue:

Kommerennus [TK-5— Taxke popmupyercst B Xxo/1e u3ydeHus aucuuriva: «Beenenne B VR/AR
TexHoJoTum», « TexHomorudeckas (IPOEKTHO - TEXHOIOTHYECKas )», « BpIMoIHeHNe 1 3a1KTa BBITYCKHON
KBaJIM(PHUKALMOHHON paboTh»




2. Onucanue mokasareJsieil M KpUTepreB OLEHUBAHMS KOMIIETEHIUI
Ha Pa3JIMYHBIX ITanax ux GopMHpoOBaHMS, ONMUCAHME LIKAJ OLCHUBAHUS

Hep €YCHDb OLICHOYHLIX MaTEpPHUAJIOB

Tabnuua 2

Ne HanmenoBanue Kparkas xapakrepucTuka IIpencraBnenue OLEHOYHOTO
/i OLICHOYHOI'O OLICHOYHOI'0 MaTepuaia cpeacrea B OM
MaTepuaia
JOKJIAJ IIPOAYKT CAMOCTOSITEIIBHON TEMBI JOKJIJIOB

paboThI, MPECTABISIOIINMA
co00i1 KpaTKoe U3T0KEHHUE B
IIMCbMEHHOM BH/I€ TIOJyYEHHBIX
PE3yJIbTaTOB TEOPETUUECKOTO
aHaJIN3a ONPEAECICHHON
Hay4yHOI (yuebHo-
MCCJIEIOBATENIbCKOM ) TEMBI, I/1€
aBTOP PACKPBIBAET CYTh
UCCIIeTyeMOH MPOOIIEMBI,
MPUBOJIUT Pa3INYHbIC TOUKU
3peHusl, a TAaK)Ke COOCTBEHHBIE
B3TJISABI HA

Hee

YCTHBIM OIIPOC
IIMCBMEHHBIN OITPOC

CPEICTBO KOHTPOJIS,
OpPraHU30BaHHOE KaK
crienuanbHas oecena
MeAarorn4eckoro paboTHUKA C
00yJaronuMcs WM MIChbMEHHBIN
OTBET Ha TEMBbI, CBSI3aHHBIE C
M3y4aeMOU JUCUUTUIMHON 1
paccuMTaHHOW Ha BBISICHEHUE
00beMa 3HaHUN 00yJaroIIerocs
M0 OMpPEJICTICHHOMY pa3zeny,
TeMe,

npoOJemMe u T.11.

BOITPOCHI 110 TEMaM
MUCLUILIAHEL:

MEPCUCHb BOIIPOCOB JIA
YCTHOT'O OIIpocCa
MEpCUCHb BOIIPOCOB JIA
IMHUCBbMCHHOTO OIIpoCa

nabopaTopHas paboTa

CpEaCTBO, HAIIPABJICHHOC HA
OCBOCHHE METOJIOB IPAKTUIECKOIO
WCTIOJIb30BaHMS COBPEMEHHBIX
KOMITBIOTEPOB JIJIsl 00pabOTKU
WHPOpMAITHH.

nabopaTopHble paboThI

TECTUPOBAHUE

METO/I, KOTOPBI! MO3BOJISET
BBISIBUTH YPOBCHb 3HAHHIA,
YMEHUI U HAaBBIKOB,
CIIOCOOHOCTEH M IPYTUX KayecTB
JIUYHOCTH, & TAKKE UX
COOTBETCTBUE ONPEICICHHBIM
HOpMaM ITyTeM aHaJIn3a
CIIOCOOOB BEHITTOJTHEHHUS
00ydJaromuMucs psia
CIIEIHANBHBIX 3adaHui

0aHK TECTOBBIX 3aJaHUI




Tabmanma 3

IIporpaMmma oneHMBaHMSI 10 KOHTPOJIMPYEMOM TUCHMUILIUHE

Kon xontponupyemoit

Ne Kontponupyemsie pazaens HaunmenoBanue
KOMITeTeHIINH (M ee
/11 (TeMBbI TUCITUTUIMHEI) OLIEHOYHOT' O CPEACTBA
YacTH)
1 2 3 4
1| BBeaenue B 3D-rpadgmky u N
A paguiy [TucemenHsIi ompoc (BOIPOCH
MOJIMTOHAIbHOE MOAEJTUPOBAHME. TIK-5.1. o
L BXOJTHOTO KOHTPOJISA). Y CTHBIN
OCHOBBI, TEPMHHOJIOTHSI, TIAUTIIAMH.
ompoc (BOMPOCHI TS TPOBEACHUS
WNHCTpyMeHTHI 1 TEXHUKH
yTHOTO ompoca 1-7).
MTOJIMTOHAIBHOTO MOAEITUPOBAHMSL.
00630p porpamm, 6a30BBIE
oreparyn, padboTa C reoOMeTpHEH.
2 | TomoJiorus AJ1s1 MOJTUTOHATIBHOTO
MoaeaupoBanus. [[puHIHATIEL
XOPOIILIEH TOTOJIOTUH, BIUSHIE HA YeTHBIi 0mpoc (BOIPOCH! st
ﬁq)OPMaHHIO 1 aHUMALHIO. 5 [IK-5.2 NPOBEJICHHUsI YCTHOTO ompoca 8-14).
OJICTUPOBAHUE MPOCTHIX OOHEKTOB. L. TTHchMeHHBIH OmpOC (BOMPOCH! /IS
[IpakTika co3maHus MPOCTHIX GOPM H
MPOBEIEHHsI MUCBMEHHOTO ONpoca
00BEKTOB. 1-7)
MonenupoBanne 00BEKTOB CpeIHEH
cnoxHocTH. [IpuMeHenne TeXHuK
MOJICTTPOBAHWS JUTA OOJIee CII0MKHBIX
00BEKTOB.
3| BBenenue B unpoBoii
CKYJAbNTYPHHT. OCHOBHBIE PyOesxxHbIii KOHTPOIIb B popMe
WHCTPYMEHTHI i TEXHUKH JTOKJTaja (CIIUCOK TeM JIOKJIaI0B).
CKYJIBIITUHTA. [TK-5.2 YcTHBINA orpoc (BOPOCH! ISt
Pabota ¢ muHaMuaeckoit MIPOBEICHMSI YCTHOTO orpoca 31-
TECCeIANeN U MyITbTHPE30TFOIHEH. 35).
VYBenuueHue geTanu3alul MoJesnei.
[IponBuHYTHIE TEXHUKH
CKYJIBIITHHTA: OCBAaBaEM
MacTepCTBO JeTaTN3alNH.
4| Peromnosorus. YMeHblIeHHE
KOJIMYECTBA IMOJIUTOHOB, CO3JaHHE YcTHBINA ornpoc (BOPOCH! ISt
YUCTOU TOTIOJIOTHH. [K-5.2 MIPOBEICHMSI YCTHOTO orpoca 15-
UV-pa3BepTka U TEKCTypHUPOBaHUE ' 21). TTuceMeHHBIH ompoc (BOIPOCHI
s ckynentuHra.  IloaroroBka JUTS IPOBEAICHHUS TUChMEHHOTO
MOJIENIEN K TEKCTYPHUPOBAHHIO ompoca 8-14)
5| TekcTypupoBaHue W MaTepHAJbI: TIK-5.2.
n00aBIsieM  pealnsM, BH3YalbHYIO PyGesxxHbIi KOHTPOJIb B hopMe
MPUBJIEKATENbHOCTh M CTUJIHM3ALUIO. TeCTHPOBAHHS (CIIHCOK TECTOBBIX
Ochosl ~ TexeTypuposanns, — PBR BOIIPOCOB) U MUCLMEHHOT'O OMPOCa
MaTepHabl.
arcpuan (BompoCHI pyOEKHOTO KOHTPOJIS).
Co3manue TEKCTYp IS CKYJIBIITHHTA. Verabiil onpoc (Bompochi s
Hcnons3zoBanue rpapuUecKux p p o 99
PEeNaKkTOPOB U MPOLEYPHBIX TEKCTYP. TIPOBCACHNA YCTHOTO ONpOCa 2=
Onrumusanus Mozaeieil s VR/AR. 28).
YMmeHbLIeHNE KOJINYECTBA
nonuroHos, LOD, aTnacel TEKCTYp.
6 | HHTerpanus B UrpoBble IBUKKH H
onTuMM3anMsa  Mojaenei. Vimmopr IIK-5.1. [TrchMeHHbI# ompoc (BOMPOCHI ISt
MOZCJICH,  HAaCTpoHKa  MaTCphajoB, NPOBEACHUS MUCBMEHHOTO OIpoca
ONTHMHU3ALINA. 15-21). VerHblit onpoc (BOIpocs!
Cosznanue MIPOTOTHUIIOB u

BH3yaJII/I3aLII/Iﬁ C HCIIOJb30BAHHUEM

MOJIMTOHAJIBHOTO  MOACJIMPOBAHUA U

JUTSI IPOBEACHHS YCTHOTO OIpoca
29-35).




CKYJIBIITUHTA. JemoncTpanus
KOHIICIIITNH HU3CITHH.

Cosznanue Mozenen i mpe3eHTalui]
n  moprdonmo. IlomroroBka u
peHIEPUHT (bMHATTEHBIX
H300pasKCHHM.

Coznanme pokymeHtanuu st 3D
MoJIeNe. Onucanue  mporecca)
CO3JIaHHA, ONITUMH3ALUH u
WCTIOJNBb30BaHMS MOJIEIEH.




Tabauua 4

Onucanue nokasareJieid 1 KpuTepreB OLEHNBAHUA KOMIIETEHIMH MO JMCHUILINHE HA
Pa3IHYHBIX 3Tanax uX GopMHUPOBAHMNSI, ONIMCAHUE IIKAJI OLleHUBAHUS

Kon NuaukaTopsl [Tokasarenu U KpUTEPUU OLICHUBAHHS PE3YJIbTATOB 00yUCHUS
KOMIIETE JIOCTHKEHHUS HIDKE TTIOPOrOBOTO TOPOTOBBIN MPOJABUHYTHII | BBICOKUI YPOBEHb
HINH, KOMIIETEHLIUI YPOBHS YPOBEHB YPOBCHB (oTyIMYHO)
JTanbl (HEeyTOBIIETBOPUT (ynoBiieTBO (xoporo)
OCBOCHH €JIBHO) PUTEIBHO)
i
KOMIIETE
H-
105074
1 2 3 4 5 6
K5, ITK-5.1. Cnocoben | JIemoHCTpHpYeT 3Haer Xopormrio 3HaeT | OTIMYHO 3HAET
4 pa3pabaThiBaTh (hparMeHTapHBIC OCHOBHBIE MIPUHIIATIBI MIPHUHITUTIBI
cemectp | cuctemsl VR/AR, 3HAaHUSI OCHOB MIPUHLIUIIBI MOJUTOHAIBHO | IOJMIOHAJIBLHOTO
paboTtats ¢ MOJINTOHAJILHOI'O MOJUIOHAJIBH | IO MOJIETTUPOBAHUS H
MHCTPYMEHTAILHBIMHU| MOJICTUPOBAHUS U oro MOJICTTUPOBAHH | CKYJIBIITHHTA.
CpelcTBaMu ckynbntuHra. He MOJICIIUPOBAaH | S U MoskeT co3aaBaTh
MPOEKTUPOBAHUS 1 MOJKET CO31aTh Hsl 1 CKYJBITHHTA. 3D monenu
pa3paboTKu npocryio 3D CKyJbpnTUHTA. | Moxer BBICOKOM
MIPUJIOKEHUH C mojenb. He Moxer co3maBath 3D | CHOXKHOCTH U
UMMEPCHUBHBIM BlIaJeeT co3/1aTh MOJIEIN JeTaIu3allnH,
KOHTECHTOM, WHCTPYMEHTAMHU mpoctyto 3D cpenHei ONTHUMHU3HUPOBAHHBI
pa3pabaThiBaTh MOJICTUPOBAHUSL. MOJIC]Ib, HO CIIOKHOCTH C e 11t VR/AR.
TEXHUYECKYIO He monnmaet HCTBITHIBACT JIOCTaTOYHOI CB00OOIHO BIIaJEeT
JIOKYMEHTAITHIO K TpeOOBaHMI K 3aTpyIHEHHUA | JeTaiu3aluell. | HHCTPyMEHTaMu
WHGOPMAITMOHHBIM | MOJAEIISAM JIJIS c Bnaneer MOJCITUPOBAHUS U
cUCTEMAM C VR/AR. JeTan3alel | OCHOBHBIMU CKYJIBIITUHTA.
UMMEPCHUBHBIM H nHcTpyMeHTaMm | [lomHOCTBIO
KOHTEHTOM ONTHMM3ALIKE | U IIOHUMAET
i. Bianeer MOJICTIMPOBaHU | TpeOOBaHHS K
0a30BBIMH AU MOJIENISAM IS
UHCTpyMeHTa | cKyjibnTuHra. | VR/ARu
MH [Nornmaet 3¢ hexkTuBHO
MOJIEIIMPOBaH | TpeOOBaHUS K MIPUMEHSIET
us. Umeer MOJIEJIAM JIIA TEXHUKHU
oO1ee VR/AR n OITUMU3ALINU.
MIPENICTABICHNA | MOXKET
eo MIPUMEHATh
TpeOoBaHUIX | 0a30BbIC
K MOJEIISIM TEXHUKH
st VR/AR. ONTUMH3AIIUH.
ITK-5.2. Cnocoben He 3naet ocHoB 3Haer Xopomio 3HaeT
C0371aBaTh nocrpoenus 3D 6a3oBbIe HIPUHLIMIIBI
KoMmmbioTepHbie 3D | Mozeneit NIPUHIUIIBI IIOCTPOEHUSA
MOJICIIH CJIOKHBIX MEXaHHYECKHX MOCTPOCHUS 3D mopenci
MEXaHMYECKUX cucreMm. He moxxer | 3D mopenei MEXaHUYECKHX
CHCTEM U TIPOTPaMMEI| CO3/1aTh IIPOCTYIO MEXaHUYECKH | CHCTEM.
MMO3BOJISIOIINE 3D monens X CHCTEM. Mosxer
MOJIETTUPOBATH MmexaHnm3Ma. He Moxer co3maBath 3D
TIPOIIECCHI IIOHHUMAET co3/1aTh MOJIEJIN
MEXaHUYCCKOU MIPUHIUIEL paboThl | TpocTyto 3D CITOKHBIX
00paboTku CAIIP. He umeer MO/IEITh JeTanei u
MIPEACTABICHUS O OTJCIILHOM HECJIO)KHBIX
MOJICITUPOBAHUHT JIETaJIA B MEXaHH3MOB B




MPOLIECCOB
0bpaboTku. He
3HACT CBOMCTB
MaTepHUaoB.

CAIIP.
3HaKOM C
OCHOBaMU
paboThHI
CAIIP. Nmeer
obiee
MPEICTaBICHU
eo
MOJICTUPOBaH
WU TIPOTIECCOB
00paboTKy.
3HaeT
OCHOBHBIE
CBOICTBA
HEKOTOPBIX
MaTepHaoB.
Moxer
BHIOpaTh
MaTepuai s
MPOCTOU
JIETaJIH.

CAIIP. Ymeer
MIPOBOJIUTH
0a30BbBIN
aHaau3
MoeneH Ha
MIPOYHOCTb.
VYmeer
HACTpauBaTh
rapaMeTphl
MOJICTTPOBAHH
sl IPOIIECCOB
MEXaHNIECKOM
00paboTKH st
MPOCTHIX
3a7a4. 3HaeT
CBOICTBA
pa3IuYHBIX
MaTepHaJioB U
yMeeT ux
BEIOWPATH IS
neTanei
MEXaHH3MOB.




3. TunoBble KOHTPOJILHBIE 3aJaHUS UJIM MHbIE MATEPHAJIbI, HE0OX0AUMbIE /1151
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeIbHOCTH,
XapaKkTepu3ymux 3Tanbl GopMHUpPOBaHNs KOMIIETEHIIUI B IIpoiecce
0CBOEHMS 00Pa30BaTEIbHOI MPOrpaMMbl
3.1 BxoaHoii KOHTPOJIb
Lenv nposederusi 6Xx00H020 KOHMPOJISL: OIICHUTh YPOBEHDb 3HAHUW U YMEHHM B
obnactu MHGOPMATHKH, TIOTYYCHHBIX HA MPEABITYIINX YPOBHAX 00yICHUS.
Kpumepuu oyenxu 6xo00H020 KOHmpos: OLICHKA TEOPETUUYECKUX 3HAHUMN U
MPAKTUYECKUX YMEHUN MPOBOJIUTCSA B BUJIE€ TMCbMEHHOTO OIIPOCa U TECTa.
Bonpocsl BXOHOT0 KOHTPOJIS
Yro Ttakoe 3D-monens?
Kakue ocHoBHBIE THIIBI 3D-MOA€M€H BBI 3HAETE?
Yro Takoe moJIMrod B koHTekcre 3D-rpaduku?
Kakne 0ocCHOBHBIE T€OMETPUUYECKUE TPUMUTHBBI HCIOJIB3YIOTCA B 3D-
MOJICTTUPOBAHUN?
UYro Takoe BepTekc (vertex), pedpo (edge) u rpans (face) B momMroHaibHOM
mozenu?
Kakwne nporpammel aiisa 3D-mMoaenupoBanus Bbl 3HaeTe?
Uto Takoe UV-pazBepTka?
JIns yero HyKHa TeKcTypa B 3D-monenupoBannu?
Kakwne Tnel TEKCTypHBIX KapT Bbl 3HaeTe?
10 Yrto Takoe peHIepHHT?
11.Yto takoe PBR (Physically Based Rendering)?
12.Kakue hopmatsl GailioB HCTIONB3YIOTCS s XpaHenus 3D-moneneii?
[IpuBenure npuMepsl.

13.Yto Takoe Tononorusi 3D-monenu?
14.Kak Tomosorus BauseT Ha AedOopMaIiio MOJICTH?
15.Yt1o Takoe 1udpoBoOi CKYIbITYPUHT?
16.Kakue 0CHOBHBIC MHCTPYMEHTHI UCTIOJIb3YIOTCS B IIU(DPOBOM CKYJIBITYPUHTE?
17.Yt1o Takoe nMHaAMHYECKasi TECCEISIIHS?
18. JInst wero HykHa onrtuMuzanms 3D-moaeneii?
19.Kakue metoasl ontuMusanmu 3D-Moaesneit Bel 3HaeTe?
20.Yto takoe VR (Virtual Reality) u AR (Augmented Reality)?

~popE

o

©o0oNo

3.2 Texkymuii KOHTPOJIb

Texkymuii  KoHTposb 10 gucuumuinHe  «Co3gaHue  MaTepuaioB U
TeKCTypupoBaHue 3D-00beKTOB)» MO3BOJISET OLICHUTH CTEIICHb BOCIIPUATUS y4€OHOTO
Marepuajia M TPOBOJUTCS JJIsI OIEHKH PE3yJbTaTOB H3YUYCHHUS Ppa3iesioB/TeM
JTVCIIUTIINHBL.

Texymui KOHTPOJIb TPOBOJAUTCS B BUJIE:

- TEMaTHU4YE€CKOrO KOHTPOJISA: MO UTOraM WM3YyYE€HUS OTICIbHBIX TEM
JTVCLUIUINHBI;

- pyOeXKHOTO KOHTPOJIS: TI0O UTOTaM M3yUCHHUS pa3jielia Wi HeCKOJIbKIX
pa3nenoB JUCLUIIINHEL.

3.2.1 lokaan (cool1ieHue)



Jloknan — KpaTKoe H3J0KEHHE COJEpX aHUs JOKYMEHTa WIM €ro 4YacTH,
HAy4yHOU paboOThl, BKJIIOYAIONIEE OCHOBHBIE (DAKTUUECKHUE CBEJACHHS U BBIBOJIBI,
HEO0OXOIUMBbIE JIJIsl IEPBOHAYAIBHOTO O3HAKOMJICHUS C UCTOYHHKAMU U OTIPEICIICHHUS
nenecoodbpasHoctu oOpamieHuss Kk HUM. CoBpeMeHHbIEe TpeOOBaHUS K JOKIALy —
TOYHOCTh U OOBEKTUBHOCTD B TIEpe/laue CBEJICHUM, MTOJTHOTA OTOOPaKEHHUSI OCHOBHBIX
AJIEMEHTOB KakK I10 COJIEp KaHUIO, TaK U 1o (popme.

Ilens mokiIaza HE TOJBKO COOOIIUTH O COAEP)KAHUMA TEMBI, HO U JIaTh
Ipe/ICTaBlIeHUE O BHOBb BOZHUKIIIMX MPOOJIEMax COOTBETCTBYIOIIEH OTPACIu HAYKH.

Jloknazpl B paMKax y4yeOHOTo Mpoliecca B By3€ OIIECHUBAIOTCS 1O CIEAYIOIIUM
OCHOBHBIM KPUTEPUSIMU:

- aKTyaJbHOCTb COZEPKaHUS, BBICOKUN TEOPETUUECKHUIN YPOBEHbB, IITyOrHa
U TIOJTHOTA aHaliu3a (pakToB, SIBICHUHN, IPOOJIEM, OTHOCSIIIUXCS K TEME;

- nH(pOpMaIIMOHHAsI HACBHIIIIEHHOCTh, HOBU3HA, OPUTHMHAIBHOCTh
W3JI0’KEHUS BOIIPOCOB;

- IPOCTOTA U JOXOAYUBOCTH U3JI0KEHNUS;

CTPYKTYpHasi OpPraHU30BaHHOCTh, JOTUYHOCTb, TpaMMaTHYECKast

MPaBUWJIBHOCTh M CTUJIMCTUYECKAs! BHIPA3UTEIbHOCTD;

- yOeAUTEIBLHOCTh, apTyMEHTUPOBAHHOCTD, MPAKTUYECKAasi 3HAYUMOCTh U
TeopeTnyeckasi 000CHOBaAaHHOCTD MPEJIOKEHHUI U BHIBOOB.

Cmpykmypa 0oknada (cooowenust)

Brenenue. Beenenrne — 3T0 BCTynUTENbHAS YaCTh, NIpeABapAtoas TeKCT. OHO
JOJIKHO COJEPKATh CIAEAYIOIINE 3JIEMEHTHI:

a) OUYCHb KPaTKHUI aHAIN3 HAYYHBIX, SKCIEPUMEHTAJIbHBIX UM MPAKTUUECKUX
JTOCTHKEHUU B TOW 00JIACTH, KOTOPOM MOCBSIICH JTOKJIAT,

0) oOmuii 0030p OMyOIMKOBAHHBIX PabOT, pacCMaTpPUBAEMBIX B JIOKJIAJE; B)
1eJTb IaHHOW paOOoThI;

T) 3a7a4¥, TpeOyIOIIHEe PEIICHUS.

OcHoBHas yacTb. B OCHOBHOW 4acTu JOKJIaJia AAeTCsA M3JIOKEHUE MaTepuasa
10 MPEJJIOKEHHOMY IUJIaHy, UCMOJb3ysl MaTepual U3 UCTOUYHHKOB. B 3TOM pasnene
paboThl POPMYIUPYIOTCS OCHOBHBIC TIOHSTHS, UX COJEp’KaHUE, TOJIXO0/IbI K aHAU3Y,
CYIIECTBYIOIIUE B JIUTEpAaType, TOYKM 3pEHUS Ha CyTh TMpoOJieMbl, ee
XapaKTePUCTUKHU.

3akioueHue. 3aKOUYCHUE MOABOAUT UTOT paboThl. OHO MOXKET BKIHOYATH
MOBTOP OCHOBHBIX TE3HMCOB pPabOTHI, UTOOBI aKIEHTUPOBATh HAa HUX BHUMaHUE
yuTaTenen (ciymarenei), coiepkarb OoOLIUMM BBIBOJ, K KOTOPOMY MpPHILEN aBTOP
JOKJIaa, MPEAJIOKEHUS 10 JajdbHelIed HaydHO pa3paboTke BoIpoca U T.M. 31ech
y’K€ HUKaKue KOHKpPETHBIE ciy4yau, QakThl, U(pbl HE aHATU3UPYIOTCS. 3aKIIOUECHHE
o 00BeEMY, KaK MPaBUIIO0, JOJIKHO ObITH MEHBIIIC BBEICHUSI.

Tabmnnma 5
TeMl)I )101(.11211103, peKOMeH)]yeMble le/l n3yqunn JAUCHUIIINHBI

Ne /i1 TeMnb! 1o0KIaI0B

Uctopus pazeutust 3D-rpaduiku U MONUTOHATHLHOTO MOJICINPOBAHHS.

CpaBHEeHHE pa3IMYHBIX IPOrPaMM IS TIOJIMroHaabHOro MoaenupoBanus (Blender, Maya, 3ds Max).

CpaBHeHHE pa3IMYHBIX IIPOrpaMM I mudpororo ckyasnTuara (ZBrush, Mudbox, 3DCoat).

OnTuMHU3anusl TOMOJIOTHH VIS aHUMAITUH TICPCOHAKEH.

WP P

Coznmanne UV-pa3BepTOK AJIS CJIOKHBIX MOJACIICH.
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[poueaypuoe TekcrypupoBanue B Blender.

UcnonsioBanue criermanuznpoanHoro 110 s co3nanus peanuCTUIHBIX TEKCTYP.

Coznanne PBR-mMaTepraioB 41 HTPOBBIX TBHIKKOB.

CTUIN30BaHHOE TCKCTYPUPOBAHUC: TEXHUKH U IIPUCMEI.

Coznanue 3D-moneneit qist VR-npunoxeHui.

10 | Onrumuzanus 3D-mozaeneit aus AR-IpuitoKeHui.

11 | Ucropus u pa3Butie HU(PPOBOTrO CKYIBIITHHTA.

12 | Cosnanue opraHuuecKix MOJENIEi ¢ UCIIOIb30BaHUEM IIU(PPOBOTO CKYJIBIITHHIA.

13 | Cosnanue TBEpAOTENBHBIX MOJIENIEH C CIIOIb30BAHIEM IIU(PPOBOTO CKYJIBIITHHIA.

14 | Perynonorus: METOIbl U HHCTPYMEHTHI.

15 | CpaBHeHue TeXHUK peHIepUHTa (TPACCHPOBKA JTydei, pacTepH3arius).

16 | Vcnons3oBaHue HEHPOHHBIX CETEM ISl CO3IAHMUS TEKCTYP.

17 | Unarerpauus 3D-moneneit B Unity.

18 | Unrerpauus 3D-moneneii B Unreal Engine.

19 | Coznanue 3D-Mozenelt 1 apXUTEKTYPHOM BU3yaIU3aLAH.

20 | Cosganue 3D-Mozenel 11 NPOMBIIUIEHHOTO AU3aiHa.

21 | Ilpumenenune 3D-Moeneii B MeMIMHE.

22 | Ucnons3oBanue 3D-Mozeneii B 06pa3oBaHuy.

23 | Cosnanue 3D-moneneit st 3D-nieyats (XOTS MBI HCKJTFOUMITH 3Ty TEMY, €€ MOYKHO a/IallTHPOBATH MOJT
JIPYLYIO).

24 | Ucropust co3nanus u passutus Blender.

25 | Ananus TpeH0B B 3D-MOIETMPOBAHUH U CKYJIBIITHHTE.

26 | Ucnons3oBanue motion capture JaHHBIX s CO3AaHus aHuManuu 3D-Moenei.

27 | Co3nanue peaJuCTHYHBIX BOJIOC U WIEPCTH ist 3D-Moenei.

28 | Druka u aBTOpCKOE MPaBo B 3D-MoIeIMpOBaAHNUH.

29 | Byayuiee 3D-MoeMPOBAHKS U CKYJIBIITHHTA.

30 | Ucropus passutus 3D-rpaguKy ¥ MOJMIOHATILHOTO MOJIETMPOBAHUSL.

3.2.2 TecToBBIC 3a1aHNA
ITo aucnummubae «Co3gaHue MaTepualioB W TEKCTypupoBaHHe 3D-00BEKTOBY

IPEAYCMOTPEHO IIPOBEICHUE CIEAYIOIINUX BHUJIOB TECTUPOBAHUA: IMCBMEHHOE.
IIncbMEHHOE TECTUPOBAHHE PACCMATPUBAETCA KAK BXOJHOW KOHTPOJb 3HAHUW U
yMEHUN B 00J1aCcTU MH(DOPMAIMOHHBIX TEXHOJOTHH, MOJYUYEHHBIX Ha MPEIbIIYIIHX
YpOBHSIX OOy4deHHs. Pe3ynpTaThl TECTUPOBAHMS YYMTHIBAIOTCA MPU MPOBEJECHUU
IIPOMEKYTOUYHOM aTTECTALNH.

IIpumep TecTOBOIrO 3a1aHMs

3aganue 1

YTo Takoe MoJIMroHAILHOE MOACTUpPOBaHUE?

a) Meton coznanust 3D-Moeneit ¢ Cnoib30BaHUEM KpUBBIX besbe.

b) Metoa cozmnanust 3D-Moeneit ¢ UCIOIB30BaHUEM BOKCEIIECH.

+c) Meton coznanus 3D-moenei myTeM COeIMHEHUs MTOJIUTOHOB.

d) Meton coznanust 3D-moenei ¢ UCTOJb30BAaHUEM MaTEMAaTUUECKUX (DOPMYIL.

3ananmue 2

Urto Takoe BeptTekc (vertex) B 3D-monenupoBanun?

+a) Touka B IPOCTPAHCTRBE, ONMPEACIISIONIAs YToJl OJIUTOHA.
b) JIunus, coenuHsIONIAs BA TIOJUTOHA.

c) [Tnockas moBepxHOCTH, 0Opa3yroriast 3D-Moieb.

d) CoiicTBO MaTepuaia, OpeaessroIIee ero mMBeT.
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3aganue 3

Uro takoe UV-pa3BepTka?

a) MeToa co3aaHus MPOIEAYPHBIX TEKCTYP.

b) MeToa onTUMHU3AIMH TOJIUTOHATLHON CETKH.

+c) [Ipornecc npoernmpoBanus 3D-noBepxHOCcTH Ha 2D-1I10CKOCTD 11715
TEKCTYpHUPOBAHUS.

d) Meton nob6aBieHus neranusanuu k 3D-momeny.

3apanue 4

Kaxkast 3 crieyronmx TeKCTYpPHBIX KapT UCIONIB3YETCS 1S JOOABIICHUS IeTaICH
MOBEPXHOCTH, IMUTUPYIOIIAX HEPOBHOCTH U BBICTYIIBI?

a) Diffuse map.

+b) Normal map.

c) Specular map.

d) Ambient occlusion map.

3aganue 5

Yro takoe PBR (Physically Based Rendering)?

a) MetoJ peHaepuHra, OCHOBaHHBIN Ha PyYHOM PHUCOBAHUU.

+b) Meton peHaepuHra, OCHOBaHHBIN Ha (PU3NUIECKH KOPPEKTHBIX MOACIIAX
OCBEILIEHUS M MaTEPHAJIOB.

c) Meton peHaepuHra, UCIOIb3YIOMIUN TOJIBKO MOJIUTOHAIEHOE MOACITUPOBAHNE.
d) Meton penaepuHra, HCIOJIb3YIOINNA TOJIBKO NPOUEAYPHBIE TEKCTYPHI.

3ananue 6

Kaxoii (hopmar chaina garie Bcero MCob3yercs Ayt ooMeHa 3D-monensiMu Mexy
Pa3IMYHBIMU IPOrpPaMMaMU?

a) .blend

b) .max

+C) .fox

d) .psd

3aganue 7/

Yo Takoe N-ron (N-gon)?

a) [TomroH, cocTosIIMI TONBKO U3 TPEYTOJILHUKOB.

b) IloymroH, coCTOSIIIMI TOJILKO U3 KBAPaTOB.

+c) IlonuroHn, coctosiiimii n3 0osIee YeM YeThIPEX CTOPOH.
d) [omron, He nmeronwii UV-pa3BepTku.

3ananue 8
Y0 Takoe 1udpoBasi CKyabITypa?
a) Meroa cozaanust 3D-Moeneit myTeM pucoBaHuUS Ha TUIOCKOCTH.
+b) Meton coznanust 3D-monenelt myTeM IMUTALIUK TIPOLIECCA JIETIKH U3 TIIHBL.
¢) Meton co3nanust 3D-Moeneit myTeM mporpaMMHUpPOBaHMSI.
d) Meron co3nanust 3D-Mojieneli ¢ MCroIb30BaHNEM KpUBBIX besbe.
12



3aganue 9

Yro Takoe Torosorus 3D-monenmn?

a) O0111ee KOJIMUYECTBO MOJMTOHOB B MOJICIIH.

+b) CTpyKTypa U pactoioxKeHUE TOJIMIOHOB, 00pazyronmx 3D-Mozens.
c¢) Tun matepuana, UCTIOIb3yEMOTO JJIsl TOBEPXHOCTH MOJICIIH.

d) Pa3mep TekcTyp, UCTIONB3yEeMBIX B MOJICITH.

3ananme 10

Kaxast hyHKIMs 03BOSISIET 100ABISTH JOKATIBHYIO ACTaIN3aIio K 3D-mMonen B
NporpamMmax JJisi CKyJIbIITHHTa?

a) UV-pa3Beprka

+b) unamuueckas teccemsiiws (Dyntopo, Dynamic Subdivision)

C) Petomnonorust

d) Baked Lighting

3ananme 11

Uro Takoe peTomnosnorusi?

a) I[Ipouecc cozmanust UV-pazseptku i1 3D-monenmu.

+b) [Iporecc nepectpoiiku cyiecTByromei 3D-Moenu ¢ 1eblo ONTUMHU3AIN
TOTIOJIOT UM

c) IIponiecc nobasieHust TekecTyp K 3D-Moenm.

d) Iporecc pennepunra 3D-moxaenu.

3ananme 12

Jist wero Hy»kHa onTMuU3aIms 3D-Moieneit?

a) Jlns1 yBenuueHust AeTanu3aiyi MOJICIEH.

b) [ly1s1 yBenuueHus pazmepa TeKCTyp.

+c) [yt yMEHBITIEHHS KOJIMYECTBA MOJIMTOHOB U YTYUIIICHHS IIPOM3BOIUTEIILHOCTH.
d) JIst i3MeHeHws 11BeTa MOJIETIH.

3aganue 13

Yo Takoe LOD (Level of Detail)?

a) MeroJ1 co3aHus PEaTMCTUYHBIX MAaTePUAJIOB.

+b) MeToa co3nanust HeCKOJBKUX Bepcuii 3D-Moieny ¢ pa3HbIM YpOBHEM JIeTaIU3aIN
JUTS] OTTTUMU3AITIH TTPOM3BOTUTEITLHOCTH.

¢) Meron co3nanust UV-pazBepTKu.

d) Metox co3nanus KapT HOpMaJIeH.

3ananue 14

Kaxkue ¢axtops! BaxkHbI Tipy coznannu 3D-moneneii st VR (Virtual Reality)?
a) MakcrMaibHO BO3MOYKHOE KOJIMYECTBO TIOJIUTOHOB.

b) Ucnonmps30BaHme TEKCTYP BBICOKOTO Pa3pEIICHHSI.

+c) OnTUMU3aIWs POU3BOIUTEIHHOCTH U CO3/IAHUE JIETKHUX MOJICTICH.

d) Mcnonmp30BaHne TOIHKO MPOIICAYPHBIX TEKCTYP.
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3aganue 15

Kakas KapTa TCKCTYPHI OIIMCBIBACT OTPAKAIOIINC CBOMCTBaA HOBCpXHOCTI/I?
a) Albedo

b) Normal

+C) Specular/Roughness

d) Height

3.2.31IpakTyeckoe 3aHsITHE

TeMaTnka NpPaKTUYECKUX 3aHSITUN YCTAHABIMBAETCA B COOTBETCTBUU C pabouei
MOJIYJIBHOM MporpamMMoil mo AaHHOW muciuiuinHe. [lepedeHr Tem mabopaTOpPHBIX
pabotr mnpuBeneH B pasaene 2 B Tabmune 4 «lIporpamma oreHUBaHUSA 1O

KOHTPOJIUPYEMOU TUCIIUTLIIMHE

3.2.4 KoHTpOJIbHBbIE BONPOCHI

KOHTpOJII)HBIG BOIIPOCHI HCIIOJB3YIOTCA IIPH IIPOBCACHHHN KadK IIMCbMCHHBIX,
TaK U YCTHBIX OIIPOCOB. OtBeT Ha HOI[06HOI‘O poada BOIIPOC MMOApPa3syMEBACT KPATKOC

H3JIOKCHUC TCOPCTHICCKOT'O MaTCpHalia.

BOIIpOCbI AJIA MIPOBEACHHUSA YCTHOT'O OIIpoca:

1.

1.
8.

9.

Yro takoe 3D-rpaduka 1 Kakue OCHOBHBIE Talbl BKIIIOUAET B ce0s
naimuiaitea cosnanus 3D-monenei?

YT0 Takoe MOJIMTOHAIBHOE MOJIEIMPOBAHUE U B UYEM €0 OCHOBHBIE
MIPENMYIIECTBA U HEAOCTATKU?

Kakue ocHOBHBIE TPOrpaMMBbl UCHOJB3YIOTCS 1J1s1 OJIUTOHAIIBHOTO
MOJEIUPOBAHUA?

OnummTe OCHOBHBIE ONEpallii, UCIIOJIb3YyEMbIE B MOJIUTOHATIBHOM
MOJEJIUPOBAHUU (IKCTPY3Hsl, PacKu, CIUSTHUE BEPIIMH U T.1.).
OOBsICHUTE, UTO TAKOE BEPTEKC, peOPO U I'paHb B MOJIUTOHATBHOU
MOJIEIIN.

Kakue ocHOBHBIE THIIBI TOJIUTOHOB UCIOJIB3YIOTCS B 3D-
MOJEIIMPOBAHUY, U KAKHE U3 HUX MPEANOYTUTENBHEE U TOYEMY?
Urto takoe Tonoyorus 3D-Moaenu u mouyeMy oHa BaxkHa?

Urto Takoe xopoiuas TonoJiorust 3D-moaenu?

Kak Tonosorust BausieT Ha AepopMaiiio 1 aHUMalUi0 MOAETU?

10. Kakue 0CHOBHbIE IPUHIIMIIBI CIEAYET YUYUTHIBATH MIPU CO3AAHUU

TOIIOJIOTUMN IS aHUMHUPOBAHHBIX HCpCOHa)Kel/I?

11. OnwumwuTe OCHOBHBIE TEXHUKU MOJICTUPOBAHUS MPOCTHIX O0BEKTOB

12. Kaxkwue npremMbl MOKHO HCIIOIB30BaTh IS CO3JaHUs 00JIee CIOKHBIX

(mammpumep, co3nanue kyoa, cepsl, IUIUHIPA).

(GbopM U3 MPOCTHIX TPUMHUTHUBOB?

13. Kaxkue HHCTpyMEHTHI 1 MOAU(PHUKATOPHI IOMOTAIOT B

MOJIETTUPOBAHUHU OOBEKTOB CPEIHEN CIOKHOCTHU?

14. Kak onTUMH3UPOBATH MOJENb CPEIHEN CIOXKHOCTH, COXPAHSIS

JNEeTAJIN3AaLHII0 U KauecTBO?
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15. Yro Takoe uupoBOil CKYJBITYPUHT U YEM OH OTJIMYAETCS OT
HOJIUTOHAIBHOT'O MOJIETMPOBAHUS?

16. Kaxkue ocHOBHBIE TPOrpPaMMBbI UCTIONb3YIOTCS ISl HUPPOBOTO
CKYJIBIITUHTA?

17.  Onummre OCHOBHBIE MHCTPYMEHTBI U TEXHUKH CKYJIBITHHIA (KUCTH,
MAacCKH, CJIOM | T.J.).

18. Uro Takoe qUHAMHUECKAas TECCENAINS U KaK OHA HCIOIb3yeTCs B
1IU(POBOM CKYJIBIITUHTE?

19. Kak yBenu4uTh JeTalN3alMI0 MOJEIU C TOMOIIBIO TUHAMUYECKON
TECCEJISIIIUUA U MYJIbTHUPE30TIOIUHU?

20. UYTto Takoe peTonoNOrHs U JJi Yero OHa HyKHa?

21. Kakue 0CHOBHbIE METO/IbI PETOIIOJIOIMH BbI 3HAETE (py4yHas,
aBTOMAaTH4yecKas)?

22. Kak yMEHbUIUTH KOJINYECTBO MOJUTOHOB B MOJIENIN, COXPAHSS MIPU
3TOM (HOpPMY U JIeTAINU3ALNIO?

23. U0 Takoe yucTasi TONOJIOTUS U IOYEMY OHA Ba)KHA JJIsl aHUMAalUK U
nepopmanuu Moaenu?

24. Uto takoe UV-pa3BepTKa U 715 4ero OHa Hy>KHA?

25. Kakwue ocHoBHBIE MeTo16I UV-pa3BepTku Bbl 3HaeTe (TUIaHApHAS,
HUIUHApUYECcKasi, cepuyeckas v T.1.)?7

26. UTto Takoe TEKCTypHpOBaHHE U 3a4eM OHO HYXHO B 3D-rpaduxe?

27. Kakue ocHOBHBIE TUITBI TEKCTYPHBIX KapT BbI 3HaeTe (Albedo,
Normal, Roughness, Metallic u 1.71.)?

28. Uro takoe PBR (Physically Based Rendering) u B yem ero
OCHOBHBIE TPEUMYIIIECTBA?

29. Kak co3gats PBR-matepuan B 3D-penaktope?

30. Kaxkue mporpamMmbl UCTIOIB3YIOTCS JJIs1 CO3AaHUS TEKCTYp?

31. Yto Takoe npolenypHble TEKCTYPbI U KaK UX UCIOIB30BaTh JJIs
CO3/1aHUS PEATTMCTUYHBIX MaTEepUaIoB?

32. Kak onTuMH3UpOBaTh TEKCTYpHI it VR/AR?

33. Kakue urpoBbie ABMKKHU BbI 3HAECTE U KaKWE€ U3 HUX Haubomee
NONYJISIPHBI?

34. Kax umnoptupoBaTh 3D-Mo€1b B UTPOBOM IBHKOK?

35. Kak HacTpouTh MaTepuasbl U OCBEIICHUE B UTPOBOM JIBUKKE?

36. Kak ontumusupoBath 3D-moaenu nst VR/AR?

37. Yto Takoe MPOTOTHUIM U JUISl YETO OH HY>KEH?

38. Kak co3gaTh NPOTOTHI C UCIIOJIH30BAHUEM TTOJIMTOHATILHOTO
MOJIETTUPOBAHUS U CKYJIbITHHIA?

39. Kakue TeXHUKH BU3yallu3allii UCTIOIb3YIOTCS AJIs JEMOHCTPALUN
KOHLIETIUNA U31enii?

Bomnpocsl 11t npoBeieHUs MUCHbMEHHOT0 ONpoca:

1. Yto takoe 3D-moxaenp? OnumrMTe OCHOBHBIEC XapaKTEPUCTHUKHU.

2. Ilepeuncnute ocHOBHBIEC TUIBI 3D-MoemeH.

3. Uto Takoe moiurod B kKoHTeKcTe 3D-rpaduku ¥ Kakue TUIIbI TOJTUTOHOB
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CYIIECTBYIOT?

4. Ha3zoBuTE U ONMUILIKUTE OCHOBHBIE FTEOMETPUUYECKHUE MPUMUTHUBDI, UCTIOJIb3yEMbIE
B 3D-Mo1eTupoBaHuH.

5. Onumure, 4TO Takoe BepTeke (vertex), pedpo (edge) u rpans (face) B
MOJIMTOHAJIBHON MOJIEIIH.

6. [lepeuncanTe U3BECTHBIE BaM MPOrpamMmbl i 3D-MoaenupoBaHus U KPaTKO

OMUIIIUTE UX OCOOEHHOCTH.
. O0bsicauTe, yTo Takoe UV-pa3BepTka v 3a4eM OHA HYKHA.
. Uto Takoe Tomosyorus 3D-Momenu, 1 Kak OHa BIUSET Ha AePOpMaIIdi0 MOJIETH?
. OnuiuMTe NpUHIUIBI XOpouIei Tononoruu ais 3D-moaenei.

10. O6BsicHUTE, KaK TOTIOJOTHS BJIMSET Ha aHUMAIIUIO MOJICTTH.

11. OnuiMTe OCHOBHBIE ATaMbl co3Aanus 3D-MoAeH MPOCTOr0 00bEKTa
(Hanmpumep, cToja).

12. Kakue MHCTpYMEHTBI U TEXHUKH UCTIOIB3YIOTCS JIJIST MOJISTUPOBAHUS
00BEKTOB CpeHEN CI0KHOCTH?

13. Kak BbI ONTUMU3HPYETE MOJIETh CPEIHEN CIOKHOCTH JIJIsl yIIYUIIICHUS
MIPOU3BOJIUTEIILHOCTH?

14. Onumumre npouecc co3aanusi 3D-Moeu MeXaHUYeCKOU IeTallu.

15. Yro Takoe Tononorust 3D-mMoenu, 1 Kak OHa BIUSET Ha AedOopMaIrio
MOJENH?

16. OnuimTe NPUHIUIBI XOpOoIel Tonojaoruu s 3D-monemneii.

17. O0BsaAcHHUTE, KaK TOITOJIOTHS BIIMSET HA aHUMAIIMIO MOJICIIH.

18. OnummmTe OCHOBHBIE 3TAIBI co3aaHusa 3D-Moaenu mpocToro 0ObEeKTa
(Hanmpumep, cToja).

19. Kakue HHCTpYMEHTHI U TEXHUKH UCTIOIB3YIOTCS JIJIST MOJICTUPOBAHUS
00BEKTOB CpeaHEN CI0KHOCTH?

20. Kak BbI ONITUMU3UPYETE MOJICNb CPEAHEH CIIOKHOCTH JJIS YITYUIICHUS
MPOU3BOIUTEIILHOCTH?

21. OnummTe nporecc co3aanus 3D-mMoaen MexaHn4eCcKon JeTallu.

22. Yro Takoe Tomonorus 3D-Moenu, 1 Kak oHa BIHMSIET Ha e(opMaIuio
MOJENH?

23. OnumuTe TPUHITUITEI XOpollei Tonojoruu ajis 3D-moaenei.

24. O0BICHUTE, KaK TOIOJIOTHS BIIMSET HA aHUMAIIMIO MOJICIIH.

25. OnumuTe OCHOBHBIE 3TAMbl co3AaHus 3D-Moenu IpocToro 00heKTa
(Hanpumep, cToJa).

26. Kakue MHCTPYMEHTHI M TEXHUKH HCTIONB3YIOTCS 111 MOICIMPOBAHUS
00BEKTOB CpeaHEN CI0KHOCTH?

27. Kak BbI ONITUMU3UPYETE MOJICIb CPETHEH CIIOKHOCTH JJIS YITYUIICHUS
MPOU3BOJIUTEIILHOCTH?

28. OnummTe mporiecc co3aanus 3D-Moaenn MexaHn4eCcKon JeTalH.

© o ~

3.3 Py0Ge:xHblii KOHTPOJIb
Py0GexxHbIii KOHTPOJIb MO AUCIHUIUIMHE TO3BOJISIET OICHUTH CTETICHh YCBOCHUS
y4eOHOTO MaTepuasia W TPOBOJUTCSA JJIA OIEHKH PE3yJNbTaTOB H3Y4YEHUS
pa3aesioB/TeM AUCHUTUIHHBI. PyOeKHON KOHTPOJb MPOBOAUTCS IO UTOTAM H3yUYCHUS
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pasaciia njiikn HECKOJIBKUX Pa3aciOB AUCHUIIIINHEL.

Kputepuu oneHku pyOeKHOrO KOHTpPOJS: OLIEHKA TEOPETHUECKUX 3HAHUU U

IMPAKTHICCKUX YMCHI/Iﬁ IMPOBOJAUTCA B BUAC YCTHOT'O OITpOCa.

12.
13.
14.

15.
16.

17.
18.

19.

20.

21.

22.

23.
24.

25.

Bomnpocsi pyGe:xknoro kourposs Ne 1
Bonpocwl, paccmampueaemvie na ayoumopnulx 3auamusix
Hatite onpeaeneHue 3D-rpaduku ¥ ONMUIIIUTE OCHOBHBIC 3TAIlbI MMaUILIaiiHa
co3xanusa 3D-mouenen.
Uro Takoe monuroHagbHOe MoAenupoBanue? ONUIINTE €ro MPEUMYIIECTBA U
HEJIOCTaTKH.
[IepeuncnuTe OCHOBHBIE TPOTPAMMBI JJ1s1 TOJIMTOHAJILHOT'O MOJIETTUPOBAHUS.
OnummTe OCHOBHBIE ONEpaIMy B MOJUTOHAIIBHOM MOJCIUPOBAHUU (IKCTPY3HS,
(dacku, cnusHUE BEPUIUH U T.1.).
Yrto Takoe BepTeKC, peOpo U rpaHb B MOJUTOHATBHON MOACIN?
Kakue tunsl nosuroHoB cymecTByrOT? Kakue U3 HUX MPEAnoYTUTENBHEE U
noyemy?
OOBsicHUTE MOHSATUE TONOJIOTHU 3D-MOAENN U €€ BaXKHOCTb.
Yro Takoe “xopomas’ Tonosorus 3D-mMoaenu?
Kak Tomosorus Bnusier Ha AedopMaIiio U aHUMAIUIO?
OnummuTe OCHOBHBIE 3Tarbl co3aanus 3D-Moenu mpocToro 0ObEKTa.
Kakue uHCTpYMEHTHI MCTIONIb3YIOTCS IS CO3/IaHusI CJIOKHBIX (opM U3
MPUMUTHBOB?
OnummmTte nporecc co3aanus 3D-mMoaenu 00beKTa CpeIHel CI0KHOCTH.
Kakue npuembl Bbl HCIOJIB3YETE I ONTUMU3ALNN MOJEIIEH CPETHEN CIIOAKHOCTHU?
Yrto Takoe 1udpoBOi CKYJIBITYPUHT U YEM OH OTJIUYAETCS OT MOJIUTOHATILHOTO
MOJEIUPOBAHUA?
[lepeuncnure OCHOBHBIE TPOTPAMMBI JJIs1 IU(PPOBOTO CKYJIBITHHTIA.
OnuIirTe OCHOBHBIC MHCTPYMEHTBI U TEXHUKH ITU(DPOBOTO CKYJIBITUHTA (KUCTH,
MacCKH, CJIOM).
Uto Takoe TMHAMHYECKAs! TECCENSALNS U KaK OHA UCIIOJb3YETCA B CKYJIBIITUHIE?
Kak yBenmnuuTh eTanu3anuio MOJIEIH C IOMOIIbI0 TMHAMUYECKOU TECCENSIIUU U
MYJIBTUPE30JIFOLIHH?
Uto Takoe peTonoJOTHs U 3a4e€M OHA HyX Ha?
Urto takoe UV-pa3BepTka U IJI 4ETO OHA UCTOJb3yeTCs?

Bonpocuwl o5 camocmosamenvrhozo uzyyenus
Kakue cyniectBytoT alibTepHaTUBHBIE METOABI 3D-MOaeTMpOBaHUS, IOMUMO
MOJIMTOHATIBHOTO U CKYJIbNTHUHTA? CpaBHUTE UX MPEUMYILIECTBA U HEJOCTATKHU.
N3yunte pa3nuyHbie TOAXO0AbI K CO3IAHUIO PEATMCTUYHBIX MAaTEPUATIOB U TEKCTYP
g 3D-monenen.
Uccnenyiite Metoasl co3aanus 3D-moneneit st VR/AR u ux ontumuzamnum.
OnummTe namniaid co3ganus 3D-Monenu nepcoHaxa i aHuMalMy, HaYuHas C
KOHIIEIITA ¥ 3aKaHYMBAasi PUTTHHTOM.
N3yunte pa3nuyHble TEXHUKU CO3/IaHUS PEATUCTUYHBIX BOJIOC U 1epctu st 3D-
MOJICJICH.
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26. Hccnenyiite mpuMeHEHHE HEHPOHHBIX CETEH ISl CO3/IaHMs TEKCTYP U
MaTepuaoB.

27.  Onwumure nipouiecc unrerpamnuu 3D-mozneneit B Unity u Unreal Engine.

28. V3yuute paznuyHble TEXHUKUA PEHAEPUHTA U CLIOCOOBI CO3/IaHuUs
dhoTopeaTMCTUYHBIX N300paxeHuit 3D-Moenei.

29.  Hccnenyiite uctoputo pa3Butus 3D-rpaduku U KIIOUYEBBIE STAIbl €€ PA3BUTHS.

30. Kakwue tpenas B 3D-MoaemMpoBaHUN U CKYJIBIITHHTE BB BUIUTE B OyIymiem?
O6ocHyiiTe CBO OTBET.

3.4 IIpoMe:xyTOUHASI ATTECTAIIUSA

Bua npomexxyTo4HOUM aTTecTallid B COOTBETCTBUU C YYEOHBIM IUIAHOM IO
HarnpasieHuto moarotosku 09.04.03 Ilpuxmannas napopmaTuka — 3a4er.

[IpomexxyTouHasi arrectanusi MO AMCIUIUIMHE TO3BOJSET OLECHUTH CTEICHBb
YCBOCHHS y4eOHOro Marepuayia M MPOBOAUTCS IJis1 OLICHKA HABBHIKOB U YMEHHU B
o0nacTu UQPPOBBIX TEXHOJOTUN. MPOBOJUTCS MO UTOTAM W3YUYEHHUSI BCEX PA3JICiiOB
JTUCLUTITUHBI.

Kputepun OLEHKM TPOMEKYTOUYHOM AaTTECTAlUH: OLEHKA TEOPETUYECKUX
3HAHUU U MPAKTUYECKUX YMEHUM MPOBOJUTCA B BUJIE YCTHOTO OMPOCA.

TemaTuka BONPOCOB, BBIHOCHMBbIX HA 3a4eT

1. Yro Takoe 3D-rpadguka? Onuiinte OCHOBHBIE ATAIbI Ipoliecca co3aanus 3D-
rpaduku (manmiaiy).

2. OnuimTe OCHOBHBIE 3TAIbl HaluIaiiHa co3ganus 3D-Moeneii, HauMHas ¢ KOHIIENTa
Y 3aKaH4YMBask (PUHATBHBIM PEHACPOM.

3. Uto Takoe moymMroHalibHOE MOJieIMpoBaHue? B 4emM ero oCHOBHbBIE TPEUMYIIECTBA U
HEJ0CTATKH 10 CPABHEHUIO C IPYrUMuU MeTonamu 3D-MoaenupoBanus (Hanpumep,
NURBS)?

4. Onumwmre UCTOPUIO pa3BUTU 3D-TpaduKky U MOJIUTOHATIBHOTO MOIECIUPOBAHUSL.

OOBsICHUTE OCHOBHBIE TEPMHUHBI, HCTIOJIb3yeMbie B 3D-Tpaduke (BepTekc, pedopo,

rpasb, nouroH, UV-koopauHaThI, TEKCTYpa, MaTepuai, PEHICPUHT).

6. I[lepeuncnure OCHOBHBIC MPOTPAMMBI, HCTIOIB3YEMBIC JIJIS TTOJIUTOHAITBHOTO
MozenupoBaHus (Hanpumep, Blender, Maya, 3ds Max) u KpaTKo OMUIINATE UX
O0COOCHHOCTH M MPEUMYIIIECTRA.

/. OnuimmTe OCHOBHBIE HHCTPYMEHTHI M TEXHUKH, UCTIOB3yEeMbI€ B TTOJIMTOHATIEHOM

o1

MOJIETIMPOBaHUM (IKCTPYy3us, (packu, CIUSIHUE BEPILUH, pa3zelieHue rpanei, loop cut,

knife tool u 1.11.).
8. Kak BbI ucnonb3yere moaudukatopsl B 3D-pegakrope uist yIpoIiieHus npoiecca
MoaenupoBanusa? [IpuBeaure mpuMepsl.

9. OOmBsAcHHUTE, KaK CO3AaBaTh CIOXKHbIE POPMBI, UCTIONB3Ys OyneBbl onepauuu (Boolean

operations).

10.YTto takoe Tonoyorus 3D-moaemn? OObSICHUTE BAXKHOCTh XOPOIIIEH TOIIOJIOTHH.

11.Kakue OCHOBHBIC MPUHITUIIBI CIEAYET YUYUTHIBATH MMPU CO3TaHUH “XOPOIICH™
TonoJioruu g 3D-monenen?

12.Kak Tonosnorusi 3D-moenu BausieT Ha ee nedopmanuio u anumanuio? [lpusenure
IPUMEPBI.
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13.0O0bscHuTE, 4TO Takoe N-TOHBI U TTOYeMY MX OOBIYHO M30eraroT B Tonosoruu 3D-
MOJIEJIEN.

14.Kak co3aaTh YACTYIO TONOJOTHIO U3 N-TOHOB?

15. OnuiuTe OCHOBHBIE 3TaMnbl co3aanus 3D-moienu npocToro o0bekTa (Hampumep,
YallKy WIK CTOJA).

16.Kakve nHCTPYMEHTHI M TEXHUKH BbI HCTIOJIB3YETE IS CO3/IaHus 00JIee CI0KHBIX
dbopm u3 mpocTeix TPUMUTHBOB? [IpuBeUTE IPUMEPHI.

17.Onumute npouecce co3nanust 3D-moenu o0beKTa CpeAHeN CI0XKHOCTU (HAapuMep,
CTyJIa WJIH Ba3bl).

18.Kakue npuembl 1 METO/Ibl BBl HCTIOJIb3YyeTe it onTuMu3aiuu 3D-moneneit cpeaneit
CJIO)KHOCTH, COXPaHSsl IPY ATOM JIETAIU3alUI0 U KAYeCTBO?

19.Yto Takoe mudpoBoii CKYJIBNTYPUHT U Y€M OH OTINYACTCS OT MOJIMTOHATBHOTO
MOJEIUPOBAHUSA?

20.ITepeuncnute OCHOBHBIE MPOTPAMMBI, UCTIOIb3YEMBbIE JIJIs1 TU(DPOBOTO CKYJIBIITHHTA
(manpumep, ZBrush, Mudbox).

21.0nummTe OCHOBHBIC HHCTPYMEHTHI M TEXHUKH, HCTIOIB3YEMbIC B ITU(POBOM
CKYJIBIITUHTE (KUCTH, MACKH, CJIOU, alb(bl U T.1.).

22.Kax BbI UCIIOJIb3Y€TE CJIOU B MPOTpaMMax JIsl CKYJIbIITUHTa?

23.YTt0 Takoe KUCTH U KaK UX HaCTPanBaTh?

24.Yt0 Takoe AMHAMHUYECKask TeCCEeNSIUs U KaK OHa UCIIONIb3yeTCs B IIU(POBOM
CKYJIBIITUHTE?

25.00BscHUTE, KaK YBEIWMYUTH JAeTaIn3amuio 3D-Mo1enu ¢ moMOIIbo JUHAMUYECKON
TECCEINIALNN U MYIbTHPE30TFOIIH.

26.Kakune mpenmyInecTBa U HEIOCTATKH Y TUHAMUYECKON TECCETSITIN?

27.0nuimTe TpoJBUHYThIC TEXHUKH CKYJIBIITUHTA, TAKUE KaK CO3aHUE CIIOKHBIX
IIOBEPXHOCTEM, ITOP, MOPILIUH, TKAHEU H T.J.

28.Kakue MeToIbl UCTIONB3YIOTCS ISl CO3/IaHus PEaTUCTHYHBIX AeTajeit Ha 3D-
MOJICIISIX?

29.Kaxk co3naTe CHMMETPUYHYIO MOJIEb B ITU(GPOBOM CKYJIBIITUHTE?

30.YTo Takoe peToIoiorus 1 3a4eM oHa Hy)Ha? ONUIINTE OCHOBHBIE METO/IbI
PETOIOJIOTHH.

31.Kak yMeHBITUTH KOJIMYECTBO MOJUTOHOB B 3D-MO1e/11, COXpaHssi Mpy ATOM €€
dbopmy u neranuzamnuio?

32.Kakne MHCTpYMEHTBI UCIIONB3YIOTCS ISl PETOIOJIOTHH B Pa3JIMYHBIX MTporpaMMax?

33.YTo Takoe yncTas TOIOJIOTHS M 3a4eM OHA BayKHA JIJI aHUMAIUU U JeopManmm
Moeun?

34.Yto Takoe UV-pa3BepTka U AJsl 4eT0 OHA MCIOJIB3YETCs B Mpoliecce co3aanus 3D-
MoOJIeJIeh?

35.Onuiute ocHOBHBIE MeToAbl UV-pa3BepTku (MiIaHapHast, UIMHIPUYECKas,
chepuueckas, pa3BepTKa IIIBOB).

36.Kakne nHCTpyMEHTBI UCTIONB3YIOTCS /TSl CO3anusl U pefaktupoBanust UV-
pa3BepToK?

37.Kak pa3epHyTb UV-pa3BepTKy AJis CI0KHON MOaeIn?

38.YTo Takoe TEKCTypUpOBaHUE U 3a4eM OHO HY>kHO B 3D-rpaduke?

39.Kakue oCHOBHBIE THIIBI TEKCTYPHBIX KapT BbI 3HaeTe (Albedo/Diffuse, Normal,
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Roughness/Glossiness, Metallic/Specular)? Onuimure ux Ha3HaYeHUE W BIUSHUE Ha
BHEILIHUIN BUJI MOJIEIIH.

40.Yto Takoe PBR (Physically Based Rendering)? O0bsicHUTE €ro OCHOBHBIC TPUHIIAITHI
Y MPEUMYIIECTBA.

41.Kak cosznatb PBR-Marepuan B 3D-penakrope (Hanmpumep, B Blender)?

42.Kakue mporpaMMbl UCTIOJIB3YIOTCS TS CO3JIaHus TeKCTyp (HampuMmep, Substance
Painter, Photoshop, GIMP)?

43.Kak co3/1aTh TEKCTYpPHI JIJIsl CKYJIBIITHHTA C UCIIOJIb30BAaHUEM I'paruecKux
peIaKToOpoB?

44.YTo Takoe MpoleaypHble TEKCTYPhl U KaK UX UCIIOIB30BATH JJISI CO3/IaHUS CIIOKHBIX
MaTepHaJioB U AeTasien?

45.Kak nmpuMeHATh mpoleaypHbie TeKCTypsl B Blender?

46.Kakue GakTopsl ciaeayeT YYuThIBaTh Ipu ontuMusanuu 3D-moneneit s VR/AR?

47.Kak yMEHBIINTh KOJUYECTBO MOJIUTroHOB B 3D-moaenu st VR/AR, He Tepsis npu
ATOM €€ Ka4eCTBO?

48.Yto takoe LOD (Level of Detail) u kak oH ucnonb3yeTcs Ajig onTumMusanuu 3D-
moenelt B VR/AR?

49.YTo TaKoe aTiachkl TEKCTYP M KaK OHU ITOMOTAIOT ONTUMHU3HPOBATh 3D-Moaenu st
VR/AR?

50. Onumure niporiecc umnopta 3D-mMoenu B urpoBoit 1BMKOK (Hampumep, Unity win
Unreal Engine).

51.Kak HacTpouTh MaTepuaisl 15 3D-Mofeneil B MirpoBOM JBHKKeE?

52.Kakue MeTo/ibl 1 MHCTPYMEHTBI UCTIOJIB3YIOTCS Ui onTuMu3anuu 3D-Mozeneit B
UTPOBBIX JBUKKAX?

53.YTo Takoe MpOTOTHI M KaK OH MCIOJIB3YETCs B IMpoliecce pa3padboTKu?

54.OnuiumTe NpoIece Co3/IaHus MPOTOTHUIIA C UCTIOIB30BAaHUEM MOJUTOHAIBHOTO
MOJICTTUPOBAHUS U CKYJIBIITHHTA.

55.Kakue TeXHUKH BU3yaIM3alliy UCTIOJIB3YIOTCS JJISI IEMOHCTPAIIMK KOHIICTIITUI
U3JIeNni (HarmpuMep, peHIePUHT, KOMITIO3UTHHT)?

56.Kakwne akTophl ciieyeT yIYuThIBaTh MpH co3aanuu 3D-moneneit 1 npe3eHTanui u
noptdonuno?

57.Onumute mpoiiece MOAroTOBKY U peHieprHTra GUHATBHBIX H300pakeHuit 3D-
MOJIeIeH IS IPe3eHTAMI 1 TTOPTQOJIHO.

58.Kakue nporpaMMbl 1 HHCTPYMEHTBI UCTIOJB3YIOTCA IS peHiepunra 3D-moneneit?

59.Kaxkyto nadopmanuro 10KHA cCoAepKaTh JoKyMeHTarus 1 3D-monenein?

60. OnuiuTe mporiecc co3anus JOKyMEHTAIlMU, OMTMCHIBAIOIIEH MPOIECC CO3/IaHMs,
ONTHUMM3AIMHN U UCIIOJIL30BaHug 3D-Monenei.
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4. MeTtoau4yeckne MaTepuaJibl, onpe/easoiiye Npoieaypbl OleHNBAHUS
3HAHUH, YMEHHU, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapaKTepU3yIIHUX 3TANbI OPMHUPOBAHUSA KOMIIETCHIM I

4.1 Ilpouenypbl OCHUBAHNUS 3HAHUH, YMEHUI1, HABBIKOB
U (MJ1M) ONBITA AEATEILHOCTH

Kontpons pesynbTaToB OOydYeHHs, O3TanmoB H YpOBHSA (opMupoBaHUs
KOMIIETEHIIMM 10 JUCUUIUIMHE OCYIIECTBIIIETCS 4YE€pe3 IPOBEIECHUE BXOJHOTO,
TEKYIIETo, PyOS)KHBIX, BEIXOJHOTO KOHTPOJIEH.

@OpMBI TEKYILETO, MPOMEKYTOYHOTO U UTOTOBOI'O KOHTPOJISI U KOHTPOJIbHBIE
3aJlaHus 711 TEKYIIETO KOHTPOJIS pa3pabaThiBalOTCs KaQeapoil uCXoAs U3 criennuGuKu
JUCIUIUINHBI, U YTBEPKIAIOTCA Ha 3acelanuu Kadeapsl.

4.2 Kputepum olleHKH 3HAHMII, yMeHHUI1, HABBIKOB U (/M) ONbITA
AeATEJbHOCTH, XapPaKTEePHU3YIOIIUX 3TANbI GOPMUPOBAHMSA KOMIIETCHIMH B
npouecce 0CBOCHHS 00pa30BaTeIbLHON IPOrPaMMBbI

Onucanue mKajabl OIEHUBAHUS JOCTHXKCHUS KOMIIETCHIIMN MO JUCHUILINHE
npuBeAeHO B TabuIle 6.

Tabnuua 6
YpoBeHb OtMeTKa 1o nsATHOAIIbHON Onucanue
OCBOEHMSI KOMIIE- CUCTEME
TEHUIUN (mpomesxyTouHast
aTTecrauus)®
6blCOKUTL «OTIINYHO» OOyuvaromuiics  OOHapyXHJl ~ BCECTOpOHHEE,

CUCTEeMaTUYEeCKOE U IIyOOKOe 3HaHHE y4eOHOTo
Marepuaiga, yMeeT CBOOOJHO  BBINIOJHSATH
3alaHus,  MPEOYyCMOTPEHHBbIE  MPOTrpaMMON,
YCBOMUJI OCHOBHYIO JIUTEPATypy U 3HAKOM C

JOTIOJIHUTEIBbHOU JIUTEpaTypoi,
PEKOMEHI0BaHHOM nporpammoi. Kak mpasuio,
oOyyaromuics IIPOSIBIISET TBOPYECKHUE

CIIOCOOHOCTH B IIOHUMaHHH, H3JI0OKCHHHU U
HCII0JIb30BAHNU MaTCpHralia

oazoewtii «XOPOIIO» OOyuaromuiicsi OOHAPYX W TIOJTHOEC 3HAHUE
yu4eOHOrO0 MaTepuana, YCIEIIHO BBIIOTHSIET
NPEAYCMOTPEHHBIE B IIpOrpamMMe  3aJaHus,
YCBOMII OCHOBHYIO JTUTEpaTypy,
PEKOMEHIOBAHHYIO B IIPOrpaMMe

nopozoewlit «yJIOBIICTBOPUTEITEHOY OOyuatommiicss 0OHapYXKWJI 3HAHHUS OCHOBHOTO
yueOHOro Marepuana B o0beMe, He0OXOAUMOM
JUISL  TadbHEWIed ydeObl | TPENCTOSIICH
pabotel 1o mpodeccuu, CHpaBIseTcs €
BBITIOJTHEHUEM MPAKTHYECKUX 3aJlaHul,
MPEIYCMOTPEHHBIX ~MPOTPAMMOM, 3HAKOM C
OCHOBHOW JIUTEPATYPOM, PEKOMEHIAOBAHHOMN

MPOrpaMMOH, TOMYCTHJI MOTPEITHOCTH B OT-
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YpoBeHb OtmeTka 1o nATHOAUIBHON Onucanue
OCBOEHUSI KOMIIe- cucteme (IpOMeXyTOouHas
TEHIIUU arrecranus)®

BET€ HA DK3aMEHE U TIPU BBINOJIHECHUH
9K3aMCHAIMOHHBIX 3aJaHuii, HO 00JagaeT

HEOO0XOAUMBIMU 3HAaHUSIMH JUIst ux
yCTpaHEHUs oz PYKOBOJCTBOM
npenoaaBaress

— «HEYJIOBJIETBOPUTEILHO» OOyuarommiicss  oOHapyxuia npoOensl B
3HAHHUAX OCHOBHOTO y4eOHOro Mmarepuana,
JOMYCTWJI ~ MPUHLIWIHUAIbHBIE OMIHMOKH B
BBITIOJTHEHUH MIPEAYCMOTPEHHBIX IPOTrPaMMOii
NPAaKTUYECKUX  3a/JaHuil, HE  MOXET
NPOJIOJDKUTE OOydeHHE WM HPUCTYNUTH K
npoQeCCHOHAIBHON NeSATeTbHOCTH o
OKOHYaHMU 00pa3oBaTEJILHONW OpTraHU3aLUH
0€3 1ONOJHUTENIbHBIX 3aHATUN

* (hopma MpOMEKYTOTHOM aTTECTAIIH B CEMECTPE OMPELISICTCSI B COOTBETCTBUH C
Tabnuiiei 2 paboveit mporpaMMbl JUCIUILIAHBI (MOTYJIS)

4.2.1. Kputepuu olleHKH YCTHBIX U MUChbMEHHBIX ONPOCOB

[Tpu yCTHBIX ¥ MMUCBMEHHBIX OIPOcax 00yJaroIUNCs IEMOHCTPUPYET:

3HAHMSA: COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEXHOJOTHMM W CIOCOOBI UX
UCIIOJb30BaHUsI B MPAKTUYECKOW AEATEIbHOCTH, OCHOBHBIE QJITOPUTMBI THUIOBBIX
YUCJIEHHBIX METOJIOB pELICHUsS MaTeMaTUYeCKUX 3aJay, OJWH U3 S3bIKOB
IPOrPaMMHUPOBAHUS, CTPYKTYPY JIOKAJTIBHBIX U T100aTbHBIX KOMIBIOTEPHBIX CETEH

YMEHHUsI: TPaKTHUUYECKH HCIOJb30BaTh HOBBIE U  pa3padaThiBacMbie
MH()OPMALIMOHHBIE TEXHOJOTMM B MPAKTUYECKOW JIEATENbHOCTH: BbIOMpATh
IporpaMMHoOe oOecreyeHue npu padoTe Ha KOMIBbIOTEpPE, ONPeaeasiTh 0OCOOEHHOCTH
MOCTPOEHUSI W UCIHOJIb30BaHUSI WH(MOPMAIMOHHBIX CHCTEM B CETSIX, YIPABISTH
pacupeneNeHHbIMU JaHHBIMHM, HPOEKTHPOBaTh 0a3bl JTaHHBIX C HCIOJIb30BAHUEM
Pa3IMYHBIX METOJIOB, 3alUIIATh HH(POPMALIHIO;

BJIAJICHHEe  HABBIKAMH: COBPEMEHHOM  BBIYMCIUTEIBHOM  TEXHHUKOH,
KOMITHIOTEPHBIMU TEXHOJIOTHSIMU U CIIOCOOAMH UX MCIOJB30BAHUS B MPAKTUIECCKOM
JeSTELHOCTH ¢ COOJII0IeHnEeM TpeOboBaHMi HHGOPMAIIMOHHON 6€30MacHOCTH

Kpurepuu onenku

OTJIMYHO 00yJaronuics JeMOHCTPUPYET:

- 3HaHWE OCHOBHBIX MOHATHI HHPOPMATUKU, COBPEMEHHBIX
arnmapaTHbieX U MPOrpaMMHBIX CPEICTB BBIUUCIUTEIILHON TEXHUKH,
MPaKTUKU IPUMEHEHUSI MaTepHalia, UCUEPIBIBAIOLIE U
MOCJIEA0BATENBbHO, YETKO U JIOTUYHO M3JIaraeT MaTepuall, XOpoIIo
OPUEHTUPYETCS B MaTEpHUale, He 3aTPYAHAETCSA C OTBETOM IIPH
BUJIOM3MEHEHNH 3aJaHHH;

- yMeHue paboTaTh Ha IEPCOHATLHOM KOMITBIOTEPE, MTOTH30BATHCS
OTIEPAIIMIOHHON CHCTEMOM, OCHOBHBIMH O(DHCHBIMU MPUII0KCHUSIMHU
¥ THPOPMAITMOHHBIMY PECYPCaMU, M UCTOUHUKAMH 3HAHUN B DJICK-
TPOHHOM Cpezie, UCTIO0JIb3Ysl COBPEMEHHBIE METObI M IMOKA3aTEIN
TaKOH OIICHKH;
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YCIIEIIHOE U CUCTEMHOE BIIa/ICHUE HaBbIKaMH MTPAKTUYECKOTO HC-
MOJIb30BAHUS COBPEMEHHBIX KOMITBIOTEPOB JUIst 00pabOTKU
uHpOopMaIH

X0po11I0 00y4aromuics IeMOHCTPUPYET:

- 3HAHME MaTepuasa, He JOIYyCKAaeT CYIECTBEHHBIX HETOUHOCTEN;

- B LIEJIOM YCIIEIIHOE, HO COAEPIKaIIHe OT/ACIbHBIC TPOOEbl, yMEHUE
paboTaTh Ha IEPCOHAIBHOM KOMIIBIOTEPE, [10JIb30BaTHCS
OTIEPALIMOHHOM CUCTEMOI, OCHOBHBIMHU O(MCHBIMH MPHIOKCHUSIMU
1 MH()OPMAIIMOHHBIMU peCypcaMy;

- B LIEJIOM YCIICIIHOE, HO COZIeprKalee OTACIbHbIC POOEITbl WIIN
COIIPOBOK/AIOILIEECS] OT/IENbHBIMU OIIMOKAMHU BIIaJICHUE
HABBIKAMU IPAKTHYECKOT0 MCIOIb30BaHUS COBPEMEHHBIX
KOMIIBIOTEPOB IS
00paboTKN HHPOPMAITUU

Y0BJIETBOPHUTEILHO oOy4aromuics 1IeMOHCTPUPYET:
- 3HaHUS TOJBKO OCHOBHOI'O MaTepualia, HO He 3HaeT JeTaleH,
JIOTTYCKaeT HETOYHOCTH, JIOTTYCKaeT HETOYHOCTHU B

(bopMyITUPOBKAX, HAPYIIAET JOTUYECKYIO TIOCIE0BATEIHLHOCTD B
M3JI0KEHUU TPOTPAMMHOI0 MaTepUalia;

- B LIEJIOM YCIICIITHOE, HO HE CUCTEMHOE padoTaTh Ha MEPCOHATHLHOM
KOMIIBIOTEPE, MOJB30BATHCS ONMEPALMOHHON CUCTEMOM, OCHOBHBIMHU
0(HUCHBIMU TTPHIIOKEHUSMU U HHDOPMAITMOHHBIMUA PECYpPCaMU;

- B IIEJIOM YCIIEIIIHOE, HO HE CUCTEMHOE BJIA/ICHUE HABbIKAMHU
MPAKTUYECKOTO MUCIOJIb30BAHUS COBPEMEHHBIX KOMITBIOTEPOB JIJIsI
o0pa-
00Tku nHbOpMALIUU

HEYIOBJICTBOPUTEIBHO 00y4JaroLuics:

- HE 3HAaeT 3HAUUTEJIbHON YacTH MPOrpaMMHOI0 MaTepHaa, mioxo
OpUEHTHUPYETCS B MaTepraje He 3HaeT MPaKTUKY IPUMEHEHUS
MaTepuaa, JOMyCKaeT CyIleCTBEHHbIE OLINOKHY;

- HE yMEET UCI0JIb30BaTh METO/IbI U ITPUEMBI PaOOTHI Ha
MIEPCOHAIIBHOM KOMIIBIOTEPE, MI0JIB30BaThCS ONEPALIMOHHON
CUCTEMOM, OCHOBHBIMU O(UCHBIMU MPUIIOKEHUIMU U
MH(POPMALIMOHHBIMU PECYpPCaMU;, TOITYCKAET CYIIeCTBEHHbIE
OIINOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSIMU BBITIOJIHSET
CaMOCTOSITENIbHYIO PadoTy, OOIBIIMHCTBO 33/1aHUH,
MPElyCMOTPEHHBIX TPOTPaMMOIl TUCHUIUIMHBI, HE BBITIOIHEHO;

- oOyuyaroluiics He BiIaJieeT HaBbIKaMU MPAKTHYECKOTO
MCIIOJIb30BAaHUsI COBPEMEHHBIX KOMIIBIOTEPOB AJis1 00pabOoTKH
uH(pOpMaIINH, TOMYCKAeT CYIIECTBEHHBIE OMNOKH, ¢ OONBIITUMH
3aTPYAHEHHUSIMH BBIMOJIHSAET CAaMOCTOSITEIbHYIO paboTy,
OOJIBLITMHCTBO MPETyCMOT-

PEHHBIX MPOTrPAMMOM TUCHUIUIMHBI HE BBINOJIHEHO

4.2.2. Kputepuu OlleHKH J0KJIAa/1a
[Tpu moaroTOBKE AOKIIANAa OOYHAFOIIHIICS IEMOHCTPUPYET:

3HAHUSI: COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUA U CHOCOO0B UX
WCIIOJB30BaHNs B IPAKTHYECKOM JEATEIBHOCTH, CTPYKTYPBHl JIOKIBHBIX U
IJI00aJIbHBIX KOMIIBIOTEPHBIX CETEH;

YMEHHUsI: TPAKTHUUYECKH  HCIOJb30BaTh HOBBbIE U  pa3padaThiBaeMble
UH(OPMAIIMOHHBIE TEXHOJOTMM B  MPAKTUYECKOW JESATENbHOCTU: BBIOUPATH
porpaMMHoe obecriedeHre npu paboTe Ha KOMIBIOTEpE, ONpeeisiTh 0COOEHHOCTH
MOCTPOEHUS U MCHOJIb30BaHUSI MH(GOPMAIIMOHHBIX CHCTEM B CETSIX, YIPABISTH
pacnpeeieHHbIMU JTaHHBIMU, TPOEKTHPOBATh 0a3bl JAHHBIX C HCIOJIb30BAHUEM




Pa3TUYHBIX METOJIOB, 3AIIUINATh HHPOPMAITHIO;

BJIAJICHHE  HABBIKAMHU: COBPEMEHHOM  BBIYMCIUTEIBHOM  TEXHHUKOH,
KOMITBIOTEPHBIMU TEXHOJIOTHSIMU M CIIOCOOAMHU MX HMCIIOJIb30BaHHS B IPAKTHUECKOM
JIeITEIbHOCTH

Kpurepuu oneHkHu J10KJIa1a

OTJIMYHO 00yJaromuics: JIEMOHCTPHUPYET:

- 3HaAHHWE OCHOBHBIX MOHATUH HHPOPMATUKH, COBPEMEHHBIX
armnapaTHeleX U MPOrpaMMHBIX CPEACTB BBIUUCIUTEIHLHON TEXHUKH,
MPaKTUKU IPUMEHEHUSI MaTepUalia, KCUEPIIbIBAIOIIE U
MOCJIEN0BATEIBbHO, YETKO U JIOTUYHO M3JIaracT MaTepuall, XOpOIIO
OPUEHTUPYETCS B MaTepuaje, He 3aTPYIHSIETCSA C OTBETOM MPHU
BUJIOM3MCHEHHUH 3aJaHHUM;

- yMmeHue paboTaTh Ha IEPCOHATLHOM KOMITBIOTEPE, MOJIH30BATHCA
OTIEPAIIMOHHON CHCTEMOM, OCHOBHBIMH O(HMCHBIMU MPUIOKESHUSIMHU
1 MTHPOPMAIIMOHHBIMH PECYpPCaMU, U HCTOUHUKAMH 3HAHUN B
AIIEKTPOHHOU CpEJIe, UCTIOJb3Ysl COBPEMEHHBIE METObI U
IMOKa3aTeIIM TaAKOM OI[CHKH;

- YCHEIIHOE U CUCTEMHOE BJIa/ICHUE HAaBbIKAMHU [TPAKTUYECKOTO
HCITOJIb30BAaHUS COBPEMEHHBIX KOMIIBIOTEPOB I 00pabOTKH
uHdop-

MaIu

XO0poIIo 00yYarOLHICs IEMOHCTPUPYET:

- 3HaHHE MaTepuala, He JIOIyCKaeT CYIECTBEHHBIX HETOUHOCTEIH;

- B IIEJIOM YCIICIITHOE, HO COJIepKalliie OTeTIbHbIE IPOOEIbI, yMEHUE
paboTaTh Ha NEPCOHATLHOM KOMIIBIOTEPE, TIOJIE30BATHCS
OTIEPAIIMOHHOM CHCTEMOI, OCHOBHBIMHU O(HCHBIMH MTPUIOKEHUSIMHU
¥ MH(POPMAIIOHHBIMU PECYPCaMU;

- B IIEJIOM YCIICIITHOE, HO COJIepIKallee OTIeIbHbIE ITPOOEITBI HITH
COIIPOBOX/TAFOIIIeECs OT/AEIbHBIMU OIIMOKAaMH BIIaJICHUE
HaBBIKaMH TIPAKTHYECKOTO HCIIOJIb30BAHUS COBPEMEHHBIX
KOMITBIOTEPOB JIISI
00paboTku HHpopManuu

Y/0BJIETBOPUTEILHO 00y4aronHicst JEMOHCTPUPYET:
- 3HAHUS TOJBKO OCHOBHOIO MaTepHaia, HO He 3HaeT JeTalel,
JONMYCKaeT  HETOYHOCTH,  JOIyCKaeT  HETOYHOCTH B

(opMyIHpOBKax, HapyIIAET JIOTUYECKYIO MMOCIEJ0BATEILHOCTD B
U3JI0KEHUH TIPOrPAMMHOI0 MaTepHuala,

- B IIEJIOM YCIICITHOE, HO HE CHCTEMHOE padoTaTh Ha EPCOHATEHOM
KOMITBIOTEPE, MOJIb30BATHCS ONEPAIIMOHHON CUCTEMOW, OCHOBHBIMHU
o(pHCHBIMH IPUITOKEHUSAMH U HH)OPMALMOHHBIMH PECypCaMH;

- B IIEJIOM YCIICIIHOE, HO HE CHCTEMHOE BJIaJICHUE HaBBIKAMH ITPaK-
THUYECKOTO UCTIOJIb30BaHUS COBPEMEHHBIX KOMIIBIOTEPOB IS
00paboTKK HHPOPMALIUU

HeY/10BJIeTBOPHTEIBHO 00yJaroIHiCs:

- HE 3HaeT 3HAYMTEJIbHON YacTH MPOTrpaMMHOT0 MaTepuaa, Mioxo
OpPUEHTHPYETCS B MaTepuaie, He 3HaeT NPaKTUKY IPUMEHEHUS
MarepHaia, J0MycKaeT CyIleCTBEHHbBIE OINOKY;

- HE yMEeT HCIOJIb30BaTh METO/IBI M IIPUEMBI pabOTHI Ha
MEPCOHATBHOM KOMITBIOTEPE, MOJIb30BATHCS ONEPAIIMOHHOMN
CHCTEMOM, OCHOBHBIMH O(HCHBIMH MPUIOKECHUIMH 1
MH()OPMAIIMOHHBIMHU PECYpPCaMU;, JOMYCKAET CYIIECTBEHHbIC
OIMOKH, HEYBEPEHHO, C OOJIBIINMHU 3aTPyJHEHUSIMH BBIITIOTHSICT
CaMOCTOSITENIbHYIO PadoTy, OOIBIIMHCTBO 33/1aHUH,
IPEIYCMOTPEHHBIX MPOTPaMMON AUCIUIUINHBI, HE
BBIIIOJIHEHO;




00y4JaroIuics He BIaJeeT HaBBIKaMU HCIIOJIb30BaHHSI COBPEMEHHBIX
KOMITHIOTEPOB 7151 00pabOTKH HH(POPMAIIHH, C OOJIBIIIMMH 3a-
TPYAHEHUSIMH BBITOJHSET CAMOCTOSTEIILHYIO pa0dOTy, TOKJIA]] HE
MIOJITOTOBJICH

4.2.3. Kpurepuu oueHKH J1a00paTOPHBIX padoT

[Ipu BBINOTHEHUH JAOOPATOPHBIX pA0OT 00yHAIOIIUICA JEMOHCTPUPYET:

3HAHUSI: COBpPEMEHHBbIC HMH(POPMAIMOHHBIE TEXHOJOTHMH W CHOCOOBI HX
WCIIOJIb30BAaHUSI B TNPAKTUYECKON JEATEITbHOCTH, OCHOBHBIE aJITOPUTMbI THUIIOBBIX
YUCJICHHBIX METOJOB pEIICHUs MAaTeMaTHYeCKUX 3ajad, OAWH U3 SA3BIKOB
MIPOrpaMMUPOBaHUS, CTPYKTYPY JIOKAIBHBIX U IJ100aJbHBIX KOMIIBIOTEPHBIX CETEM

YMEHHMsI: TIPaKTUYECKH MHCIIONb30BaThb HOBBIE U  pa3pabaThiBaeMble
MHPOPMAIIMOHHBIE TEXHOJOTMM B MPAKTUUYECKOW JAESITENbHOCTU: BbIOUpAThH
nporpaMMHOe oOecrieueHue npu paboTe Ha KOMIIBIOTEPE, ONpPENEsTh OCOOEHHOCTH
HOCTPOEHUSI M HCIIOJIBb30BaHUS HMH(OPMALIMOHHBIX CHCTEM B CETSX, YIPABIATH
pacnpeeIeHHBIMU JTaHHBIMH, TPOEKTHUPOBATh 0a3bl JAaHHBIX C HCIIOJIb30BAHUEM
pa3IMYHbIX METOJI0B, 3alllMIIaTh HH(POPMALINIO;

BJQ/ICHHME  HABBIKAMM: COBPEMEHHOW  BBIYMCIIMTEIIBHOM  TEXHUKOW,
KOMIIBIOTEPHBIMU TEXHOJIOTHSIMU M CIIOCOOAMU HX UCHOJIb30BaHUS B MPAKTUYECKOU
JESATEIBHOCTH C COOJIIOJIEHUEM TPEOOBaHUI MH(POPMALIMOHHON O€301aCHOCTH

Kpurepuu oueHku

OTJIUYHO 00y4JaroIMICs AEMOHCTPUPYET:

- 3HaHUE OCHOBHBIX MOHATHH UH(POPMATUKH, COBPEMEHHBIX
anmapaTHBIEX W IPOTPAMMHBIX CPEJCTB BBIYHUCIUTEIBHON TEXHUKH,
IMMPAKTUKH MIPUMEHCHUA MaTCpUajia, HCYCPILIBAIOIIC U
MIOCJIEIOBATENBHO, YETKO M JJOTUYHO M3JIaraeT MaTepral, XOpouo
OPUCHTHUPYCTCA B MaTCpUAJIC, HC 3aTPYAHACTCA C OTBETOM IIPU
BUJIOM3MEHEHUH 3aIaHUI;

- yMeHHe paboTaTh Ha IEPCOHATBHOM KOMITBIOTEPE, TIOIb30BaThCS
OTEPAIIIOHHOM CHCTEMO, OCHOBHBIMU O(HCHBIMH TPUIIOKECHUSIMH
Y UTHQOPMAIMOHHBIMU PECYPCAMU, U HCTOUHUKAMU 3HAHUHU B
IIEKTPOHHOMN CpeJie, UCTIONB3Ysl COBPEMEHHBIC METO/IbI
NIOKa3aTeNN TaKOW OLCHKH;

- YCICIIHOC U CUCTEMHOC BJIAICHUC HABbIKAMU IMMPAKTHYCCKOT'O
HCIIOJIB30BAHHA COBPEMCHHBIX KOMIIBIOTCPOB JJIA O6pa6OTKI/I
uHpOp-

Maluu

X0po1LIOo oOyJaronuics: IeMOHCTPUPYET:

- 3HaHUE MaTepuala, He JOMYCKAaeT CYIIeCTBEHHBIX HETOUHOCTEH;

- B IIEJIOM YCIICITHOE, HO COJIEP KaIIfe OTJACIbHBIE TPOOEIIbI, YMEHHE
paboTaTh Ha MEPCOHATHHOM KOMIBIOTEPE, MOIB30BATHCS
OTIEPAIMOHHON CHCTEMO, OCHOBHBIMU O(DHCHBIMH MPUIOKECHUSIMH
1 MTH(POPMAIIMOHHBIMH peECypcami;

- B IIEJIOM YCIICIIHOE, HO COZIeprKaIliee OTACTbHBIE TPOOEIThI WITH
CONPOBOKAAOMICECA OTACIIbHBIMU OIJ_II/I6KaMI/I BJIaACHUC
HaBbIKaMU IMPAKTUYCCKOT'0 UCITIOJIB30BaAHUA COBPECMCHHBIX
KOMITHIOTEPOB 1715 00paboTKN MH(MOpMAIuu




YAOBJIETBOPUTEIHHO 00Y4aIOIINACS AEMOHCTPUPYET:

- 3HAHUS TOJHKO OCHOBHOTO MaTepHaja, HO HEe 3HAET JIeTaNICH,
JIONYCKAeT HETOYHOCTH, JIOIYCKAET HETOUYHOCTH B
(GopMyIMpOBKax, HAPYLIAET JIOTHYECKYIO HIOCIEI0BATEIFHOCTD B
U3JI0XKCHUH TIPOrPAMMHOI0 MaTepHaa,

- B IIEJIOM YCIICIIHOE, HO HE CUCTEMHOE paboTaTh Ha MEPCOHATBHOM
KOMIBIOTEPE, 0JIH30BATHCS OTMIEPALIMOHHOI CHCTEMOM, OCHOBHBIMH
O0(pHCHBIMU PUIIOKEHUSAMHI U UHPOPMALIMOHHBIMU PECYpPCAMU;

- B IEJIOM YCIICUIHOE, HO HE CHCTEMHOE BJIa/ICHUE HAaBBIKAMU
HPaKTUYECKOT0 MCIIOIb30BAHHS COBPEMEHHBIX KOMITBIOTEPOB IS
00paboTku HHPOPMALIUU

HEY/0BJIETBOPUTEIBLHO o0yJaroIuimcs:

- HE 3HACT 3HAYMTEJIPHON YacTH MPOTPaMMHOT0 MaTepHaa, mioxo
OPUEHTHUPYETCS B MaTepHaJie, HE 3HACT MTPAKTUKY TPUMCHCHHSI
MaTepuaa, JOIMyCKaeT CYIICCTBCHHBIE OITHNOKHY;

- HE YMEET HCII0JIb30BaTh METO/IbI M TPUEMBI PA0OTHI Ha
MIEPCOHAIBHOM KOMIIBIOTEPE, MOJIb30BaThCS ONEPAI[HOHHOMN
CUCTEMOM, OCHOBHBIMH O(PUCHBIMU TTPHIIOKECHUSIMHU U
WH(POPMAIIMOHHBIMH PECYPCaMU;, IOIYCKAET CYIICCTBEHHBIE
OIMOKH, HEYBEPCHHO, C OOJIBIIUMU 3aTPYAHCHUSIMH BBITIOHSCT
CaMOCTOSITENIbHYIO PaboTy, OOJBIIUHCTBO 3a/IaHU,
MIPETyCMOTPEHHBIX ITPOTPAMMO THUCIIUTUIIHHBI, HE BBITIOJHEHO;

- 00ydaromuiics He BIIaJIeCT HaABbIKAMHU

- MPaKTHYECKOTO MCIIOIb30BAHMS COBPEMEHHBIX KOMITBIOTEPOB JIJIS
00paboTku nHGOpMaIH, TOMYCKAET CYIIECTBEHHbIE OITMOKH, C
OOJIBIIMMU 3aTPYTHEHUSMH BBITIOJTHSIET CAMOCTOSATEIHHYIO padoTy,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON JUCIHILTUHBI HE
BBIIIOJIHEHO

4.2.4. Kputepuu olleHKHU BbINOJTHEHUS TECTOB

[Ipu BBIMOTHEHUH MUCHbMEHHBIX TECTOB O0YUAOIIUICS IEMOHCTPUPYET:

3HAHMSA: COBPEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJOTMH M CHOCOOOB UX
UCIIOJIb30BAHUSI B TMPAKTUUECKOU NEATEeIbHOCTH, OCHOBHBIX aJITOPUTMOB THIOBBIX
YUCJICHHBIX METOJOB peIIeHUs MaTeMaTHYeCKUX 3a/Jad, OJWH U3 S3BIKOB
MIPOTPaAaMMUPOBAHUS, CTPYKTYPHI JIOKAJIbHBIX U TJI00ATHHBIX KOMIBIOTEPHBIX CETEH;

YMEHHUsI: TI0JIb30BaThCAd WHOOPMAITMOHHBIMA pecypcaMd M HCTOYHUKAMH
3HAHWH B AJIEKTPOHHOW Cpejie NJisi PEIICHHS] TEOPETUYECKUX U MPAKTUUYECKUX 3a/1a4
UH(OPMAITMOHHBIX TEXHOJIOTHH M OTBEUATh HA MTOCTaBJICHHBIC BOIIPOCHI;

BJIaJ/IeHHEe HABBIKAMM: aJTOPUTMUYECKOTO MPOTrPaAaMMHUPOBAHUS, METOJaMHU
00paboTku UHGOPMAIIUU C TIOMOIIBI0 MAKETHBIX TPOTrpaMM

Kpurepuu oueHku

[lucbMeHHOE TECTHPOBAHUE PACCMATPUBACTCS KaK: PyOEKHBIN KOHTPOJIb TIO
UTOTaM W3Y4YEHUs pas3fena WM HECKOJBKUX pa3AenoB Auciuiumabl.  OreHka
«ynosierBoputenabHO» — oT 50 10 70% BepHBIX OTBETOB, «Xopoumo» — [1-85%,
«otanaHo» — 89-100%. Pe3ynbpTaThl TECTUPOBAHMS YUYUTHIBAIOTCS MPHU MPOBEACHUU
IPOMEKYTOUYHOM aTTECTAIIHH.

Pazpabomuux(u): oouyenm, Knouukoe A.B. L /72

(moHch)




