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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney Komapos WU.W.
IIpenonaBarenb Wasrmvrrarop R2514074e-Komarovil-5b1c67cl N.1. Komapon
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB o CeepieHua o Bnagensue L3N M3u IO B
o0OpasoBarebHON Bragenew, SlBopoBCKWA 10.B. o .
HpOFpaMMBI WaeHTuduraTop R7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I

(OIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K IO B
3aB€l[yIOH-II/II/I . Bnageney, FIBODOBCKMPI 10.B. T o
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop R7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I

(IOIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacmudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH hopmMyaupoBaTh IENH U 337291 UCCIEA0BAHUS, BBISBIISATH IPUOPUTETHI
peleHus 3aaa4, BIOUpaTh KPUTSPUH OIEHKU
N/1-3 ®opmynupyeT KpUTEpUH IPUHATUS PEILICHUS

2. OIIK-2 CriocoOeH MpUMEHSATh COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS, OLIEHUBATH U
MPEJICTaBIISITh PE3YJIbTAThl BHITOJTHEHHOM paboThI
N/I-1 BeiOupaeT HEOOXOIUMBINA METO UCCIEAOBAHUS ISl PEIICHUS TOCTaBICHHOM 3aa4n

U BKJIIOYACT.
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: KoMrnbroTepHOE 3a/1aHKE
1. [IpoexTupoBanue nmosib3oBaTebcKkoro nurepderica (Konrponsnas padora)
2. Pa3paboTka MOy IbHBIX HHTEPAKTUBHBIX Npuiioxenuid (KontposbHas padoTa)

Dopma peanuzanun: [Tucemennas padora
1. OOBeKTHO-OpHEHTUPOBaHHOE ITporpammupoBanue (TectupoBanue)
2. Ontumusanus padotsl ¢ CAD 3D-monensimu 000py10BaHus IPU CO3/1aHUN
MHTEpaKTUBHBIX puioxkeHuit (TectupoBanue)

BPC nucuuminHbl

3 cemectp
Beca KOHTpOIbHBIX MeponpusATHil, %
Nupekc KM- | KM- | KM- | KM-
Paznen nucuunianHb KM- 1 2 3 4

Cpox KM: 4 8 12 16

OcHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO MO/IX0/1a IIPU pa3padboTKe
IIPOTrPaMMHBIX ITPOJTYKTOB

PaGora ¢ nauapiMu +
Kinaccer +
OOBEKTHO-OPUEHTHPOBAHHBIN TIOIXO]] +

Pa6ora ¢ CAD 3D-monensimu o0opy1oBaHUS TIPU CO3AaHUU
MHTEPaKTUBHBIX IPUIOKEHUH

Hcnons3zoBanne CAD 3D-mopeneil B MUHTEPaKTUBHBIX
IIPUJIOKEHUSAX

Kpurepuu u metonsl +




Pa3paboTka cTaTH4ecKuX U IMHAMUYECKUX HHTep(deicoB s
AJIEKTPOHHBIX PYKOBOJCTB

DJIeMEHTHI TI0JIh30BaTEbCKUX HHTEP(EHcoB +

Pabora ¢ coObITHsIMU +

Pa3paboTka qTMHAMUYECKH U3MEHSIEMBIX HHTEPPEHCOB +

Pa3zpaboTka KIMEHT-CEpBEPHOTO B3aUMOJICHCTBUS ISl pa3IeTICHUS

GbyHKIMI 00pabOTKU U TIPEACTABICHHS HHGOPMAITUU

OCHOBBI Pa3pabOTKU CEPBEPHBIX MPUIIOKECHUIH +

OCHOBBI Pa3pabOTKH KIHMEHTCKUX TMPUIIOKEHUN +

®dopmaTsl U CIOCOOBI MMepeauu JaHHbBIX +
Bec KM: | 10 20 30 40

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIIK-1 N JI-3omk-1
KPUTEPUH

peLeHus

dopmynupyer

IIPUHATHUA

3HaTh:

MIPUHIIMIIBI OCYIIECTBICHHUS
U ONITHUMH3AIUN
BHU3yaJIH3alluu B
MIPOrPaMMHBIX MTPOTYKTaX
CAD 3D-mopnerneit
o0opyoBaHUsA

YMeTs:

CO3/1aBaTh MPOTOTHUIIBI
HUDOTP, Bxarouaroniye
KJINEHT-CEPBEPHOE
B3aMMO/ICHCTBHUE

Ontumuzanus padotsl ¢ CAD 3D-monensimu 060pyA0BaHUS IPH CO3TaHUT
UHTEepaKTUBHBIX NpuioxeHuit (TectupoBanue)

PazpaboTka MOYTBHBIX HHTEPAKTUBHBIX Npriiokernii (KoHTpobHas
pabora)

OIIK-2 N -lonk-2

HE0OXOAUMBIIA

Bri6upaer
METOJ

HCCIICOOBAaHUA JIA PCIICHUA
MMOCTaBJICHHOM 3a0aun

3HaTh:

OCHOBBI OOBEKTHO-
OPUEHTUPOBAHHOTO MTOIX0]1a
K CO3JJaHUIO TIPOTPAMMHOTO
o0OecreyeHus

YMeTh:

MIPOCKTHPOBATH
pean30BBIBATh CTPYKTYPY
MMOJB30BATEIBCKUX
uHTepdeiicoB

OO0bexkTHO-OpueHTHpOBaHHOE TporpammupoBanue (TectupoBanue)
IIpoexTrpoBaHue nojib3oBaTenbeckoro nutepdeiica (Konrponasnas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. O0beKkTHO-OpHeHTHPOBAHHOE IPOrPAMMHPOBAHME

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBegeHusi KOHTPOJIbHOro MeponpusaTusi: CTyIEHTHI MOJy4alOT BapHaHT TecTa.
Ha Boimonuenue tecta orBoauTcs 15 MUHYT 0€3 BO3MOXKHOCTH IOJIB30BaTHCS BCIIOMOTATEIbHBIM
MaTepUaIoM

Kpartkoe cogep:kanue 3aiaHusA:
3agaHne HapaBJICHO HA MPOBEPKY 3HAHUS 10 COOTBETCTBYIOLIEMY pa3zienly JUCIUTUTHHEL

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBBI 00BEKTHO- 1.Hacnenosanue 310:

OPHMEHTHUPOBAHHOIO  MMOJAX0Ja K 1. BO3MOKHOCTB CO3/[aBaTh HECKOJBKO OOBEKTOB OJHOIO
CO3/IaHUIO IPOrPaMMHOTO M TOTO K€ THUIIA

obecreueHust 2. BO3BMOXHOCTB KJIacca MCI0JIb30BaTh IIPOrPaMMHBIiH

KoJI Apyroro (6a30BOro) Kjiacca, JOMOIHSS €ro CBOUMHU
COOCTBEHHBIMU JIETANISIMU PeaTn3aluu

3. BO3MOXHOCTb OTPEACISATH THUIIBI IaHHBIX, C KOTOPBIMHU
pabotaet pyHKUIUS

4. BO3MOXXHOCTb 3aIHCHIBATH JJaHHBIC B
CTPYKTYpPUPOBAHHBIN (aiiil C LIETBI0 UX COXPAHEHHS U
MOCTIETYFOIIETO HCITOTB30BAHMS

Otser: 2

2. ABcTpakuus 3To:

1. cmoco6HOCTh pyHKIMM 00pabaThIBaTh JaHHbIE
Pa3IMYHBIX THIIOB

2. BO3MOXHOCTb peau3aliii OTHOTO U TOTO K€
(byHKIMOHATIA PA3IMYHBIME S3BIKAMHU
IPOrpaMMHUPOBAHUS

3. UCTIONIb30BaHME TOJBKO TEX XaPaKTEPUCTHK OOBEKTA,
KOTOpBIE C JOCTATOYHOW TOYHOCTBIO €T0 MPECTABISAIOT
4. METOJ MTOCTPOEHUS CTPYKTYPHI POTPAMMHOTO
o0ecreyeHus B 11eJI0M, MTO3BOJISIONINI 00beAUHUTD
pa3IMYHbIE HHCTPYMEHTBI, B T.4. SI3BIKU
IPOrpaMMHUPOBAHUS, JUIA PELICHUs TpeOyeMoi 3a1aun
Ortger: 3

3.OCHOBHBIE IPUHIUIBI 00bEKTHO-OPUEHTUPOBAHHOTO
MPOTPaMMHPOBAHUS BKIIIOYAIOT B CE0ST TOHSATHS:

1. MHKaNCyNIALUs, HaCIeJOBaHUE, TOTUMOPPHU3M

2. MHOTOCJIOMHAs apXUTEKTypa, MHOTOYPOBHEBAs
apXHUTEKTypa, MUKPOCEPBHCHAs apXUTEKTypa

3. big data, HeueTKas TOTHKa, HEHPOHHBIE CETH

4. uilux, SQL, pip

Otser: 1

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PAaCKPhITO. BRIOpaHO BepHOE HAIIpaBIeHHE JJIsl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

KM-2. Ontumusauusi padorsl ¢ CAD 3D-moaesnsivu 000py10BaHusi IPH CO3AAHUM
HHTEPAKTUBHBIX MPUIOKEHU I

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOT0 MeponpusaTHs: TecTupoBaHue

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBegeHusi KOHTPOJIbHOr0 MeponpusaTusi: CTyIEHTHI MOJyYalOT BapHaHT TeCTa.
Ha Boimonmuenue tecta orBoauTcs 15 MUHYT 0€3 BO3MOXKHOCTH MOJB30BAaTHCS BCIIOMOTATEIbHBIM
MaTepuaIoM

KpaTkoe conep:kanue 3a1aHusi:
OpI/IeHTI/IpOBaH Ha HpOBCpKy 3HAaHUIA 110 COOTBeTCTBYIOHICMy pa3I[eJ1y OUCHOUITIIMHBI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MPUHIIMIBI OCYIIECTBICHUS 1.ba3oBas enuHMIa BU3yanu3anuu (MUHUMAIbHAS
U ONTUMHU3AIMK BU3YyalU3allMd B MOBEPXHOCTH I BU3yanu3anuu) 3D-moaenu B cirydae
nporpamMmHubIX mnpoaykrax CAD MPEACTABICHUS MOJIENT B BUJI€ MHOTOYTOJILHUKOB C
3D-Moneneit o6opynoBaHus 3a/IaHHBIMHU KOOpAMHATAMH TOUYEK BEPILIUH,
COEIMHEHHBIX pEéOpamu:

1 .mosmroH

2. BOKCEJIIb

3. mMKcelb

4. cruraiin

Ortser: 1

2.YT0 U3 nNepeyuciIeHHOro OTHOCUTCS K popmaTam
¢aiinos 3D-mozaeneii:

1. dll, .exe, .zip

2. .0bj, .stl, .fbx
3. .jpeg, .jpg, .tga
4. .cs, .py, .php
Ortser: 2

3.Uro Oymet oToOpaxeHO Ha dKpaHe, ECIIU B
BHUPTYaJIbHYIO KaMEPY MOMaeT CTOPOHA
MIPOTHBOIIOJIOKHAS HAMIPABJICHUIO HOPMAJTU U
HCMOJIB3YETCSI OJHOCTOPOHHUY 1Ienaep?

1. TO e, 9YTO CO CTOPOHBI HOPMAJIH

2. He Oyzaet oToOpaxaThCs TEKCTypa

3. He OyzeT 0TOOpaXKaThCsl BECh MOJUTOH




4. Takas cuTyaIusi HEeBO3MOKHA, TTOJINTOHBI BCETIa
HaIpaBJIEeHbl HOPMaJIbIO B CTOPOHY BUPTYaJbHON KaMephl
OtBeT: 3

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. IIpoekTHpoBaHue M0J1b30BaTeIbCKOr0 HHTEP(eiica

®opmbl peasusanuu: KoMneoTepHoe 3a1aHue

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 30

IIpouenypa npoBeaeHHsi KOHTPOJBLHOIo Meponpusitusi: CTyIEHTBHl IIOJIY4arOT BapHaHT
KOHTpPOJIbHOM paboThl. Ha BbINMOIHEHNE KOHTPOIBHON pabOThl OTBOAUTCS 45 MUHYT

Kpartkoe cogep:xkanue 3aiaHuA:
3amaHne HaMpaBJIEHO HA MMPOBEPKY YMEHUS 10 COOTBETCTBYIOUIEMY pa3fiely JUCIUTUTHHBL

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMmeTs: MIPOEKTUPOBATH u 1.Ilpeanoxuth peanuzanuio (CTPyKTypy B3aUMOCBSI3U
pean30BbIBAaTh CTPYKTYpY OCHOBHBIX OKOH U IIPOIPaMMHYIO pEaIM3ali0 OCHOBHBIX
H0JIb30BATEIbCKUX MHTEP(ENCOB 3JIEMEHTOB Ha OCHOBE M3YYEHHBIX B paMKax Kypca

U(POBBIX UHCTPYMEHTOB) IPOTOTHIIA
I10JIb30BATEIBCKOT0 UHTEp(Elica MPUITOKEHHUS,
MIPEJCTABIISIONIETO U3 Ce0s 2IEKTPOHHOE UHTEPAKTUBHOE
PYKOBOJICTBO AJIsl BOAOTPENHOr0 KOTJI0arperara
2.11peanoxnuTh peanu3anuio CTpPYKTypy B3aUMOCBSI3H
OCHOBHBIX OKOH U IIPOIPaMMHYIO pean3aliio OCHOBHBIX
2JIEMEHTOB Ha OCHOBE M3Y4YEHHBIX B paMKax Kypca

U (POBBIX HHCTPYMEHTOB) MTPOTOTHIIA
MOJIb30BaTEILCKOr0 HHTEpdelica MPHIIOKEHUS,
MIPEJCTABIISIONIErO U3 ce0s1 IIEKTPOHHOE MHTEPAKTUBHOE
PYKOBOJCTBO JUIsl TEIJIOBOM CETH

3.[IpennoxuTe peaau3anuio (CTpyKTypy B3aUMOCBS3U
OCHOBHBIX OKOH U IIPOIPaMMHYIO pean3alii0 OCHOBHBIX
3JIEMEHTOB Ha OCHOBE M3YYEHHBIX B paMKax Kypca
U(POBBIX UHCTPYMEHTOB) IPOTOTHIIA
T10JIb30BATEIbCKOT0 UHTEpdEiica MPUITOKEHHUS,
MPEJCTABIISAIONIETO U3 ce0sl BIEKTPOHHOE HHTEPAKTUBHOE
PYKOBOJICTBO JJIsl TENJIOHACOCHON YCTAHOBKH




Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIH 3aJJaHue
BBITIOJIHCHO MTPABUJILHO WM C HE3HAUYNTEILHBIMHU HET0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHME HE BBIMOJIHEHO B OTBEICHHBIA CPOK WIIM PE3YJIbTAT HE COOTBETCTBYET 3aJIaHUIO

KM-4. Pazpa6oTka MO1y/1bHbIX MHHTEPAKTHBHBIX NPHJI0KEHHUIH

®opmbl peanuzanuu: KoMnpoTepHoe 3a/1aHUE

Tun KOHTPOILHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpouenypa mnpoBeaeHUsi KOHTPOJLHOro Meponpusitusi: CTyIeHTHl [OTYYalOT BapHaHT
KOHTPOJILHOHM paboThl. Ha BeINOTHEHHE KOHTPOJIBHON paObOThl OTBOIUTCS 45 MUHYT

KpaTKOC CoA€cpKaHHuE 3alaHUA:
OpI/IeHTI/IPOBaH Ha IPOBEPKY YMCHU 110 COOTBECTCTBYIOIEMY Pa3ACily JUCHUIIJINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMmeTs:  co3gaBaTh  NIPOTOTUIIBI 1. ITpenyioxxuTh anroput™m (B BUe OJIOK-CXEMBbI) U
NOTP, Bximoyaromue  KIUEHT- IIPOrpaMMHBIHN KOJT (Ha OCHOBE UCIIOJIb30BaHUs
CEpBEPHOE B3aUMOJICHCTBUE U3YYEHHBIX B paMKax Kypca HU(GPOBBIX HHCTPYMEHTOB)

peain3aly MOAEIN OJJHOTIOTOYHOT'O CepBeEpa
2.11Ipennoxxuth anroput™ (B BUJIE OJIOK-CXEMBI) U
MIPOrPaMMHBIH KOJT (Ha OCHOBE UCTIOJIB30BaHUS
M3YYEHHBIX B paMKax Kypca HHU(QPOBBIX HHCTPYMEHTOB)
pean3alny MOJIesIM MHOTOITIOTOYHOI'O CEpBepa
3.IIpennoxxuth anroput™ (B B OIOK-CXEMBI) U
MIPOTPAMMHBIH KOJT (Ha OCHOBE MCITOJIb30BAHUS
M3YYEHHBIX B paMKax Kypca HHU(QPOBBIX HHCTPYMEHTOB)
peanu3anuy MOJIEH KIHeHTa, PEaTU3YIOIIEro ui/ux
ANEKTPOHHOTO WHTEPAKTUBHOTO PYKOBOJCTBA

OnucaHue MKAJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CITU 3a/laHue
BBHITIOJTHEHO MTPABMJILHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu evinoineHus sHanus: O1eHKa "He 3a4TeHO" BBICTaBISIETCS €CIH
3aJlaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK HITH Pe3yJIbTaT HE COOTBETCTBYET 3aJaHHIO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

buiet Nel

1.OcHOBHBIC IPUHITUIIBI MIPEICTABIICHUS B3aUMOCBS3aHHON CTPYKTYPBl 00OBEKTOB B BU/IE Tpada
2. OCHOBHBIC METO/IbI YBEIIMUYEHUS TPOU3BOAUTEIHLHOCTH U ONITUMHU3ALINU TIpU paboTe ¢
00BpeMHBIMU 3D-MonenamMu

3.IIpemtoxkuTh MpOrpaMMHYIO pealiu3auio (IPOrpaMMHBIN KO Ha OCHOBE UCIOJIb30BaAHUS
M3Y4YEHHBIX B paMKax Kypca [U(GPOBBIX HHCTPYMEHTOB) ITU(DPOBOI MOIETTH ABYXITOTOYHOTO
TEII000MEHHOTO ammapara 6e3 (ha30Boro nepexo/ia ¢ BO3SMOXHOCTHIO BRIOOpA THIIA TOKA
TeIIOHOCHUTENEH (TIPSIMOTOK, MPOTHBOTOK )

IIpoueaypa npoBenenust

DK3aMeH IMPOBOAUTCA B YCTHOﬁ (bopMe, BKIIHOYACT TCOPECTUUCCKUC BOIIPOCHI U 3a/IaHUC. K 9K3aMCHY
AOIMYCKAIOTCA CTYACHTHI, YCIICIIHO BBIITOJHHUBIIMEC U 3allIUTHBIIMC BCC KOHTPOJIbHBIC MCPOIIPUATHUA

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: UJ1-3onk-1 PopMynupyeT KpUTEPUU NPUHATUS PELICHUS

Bonpocsl, 3aganus
1.CymHocTh 00BbEKTHO-OPUEHTUPOBAHHOTO MIOJIX0/1a B IPOrpaMMUpPOBAaHUH. AOCTpaKLys,
nosmmMop(du3M U HaCJIeIOBaHUE
2.OCHOBHBIE IPUHIUIIBI MPEICTABIECHUS B3aUMOCBSA3aHHON CTPYKTYpbl 0OBEKTOB B BUJIE rpada
3.BapuaHTsl (TEXHOJIOTHUHU, METObI) OPTaHU3ALNY B3aUMOECHCTBHS MEXKIY MPHUIIOKEHUSIMU,
pa3paboTaHHBIMH Ha Pa3IMYHBIX SA3bIKAaX IPOrPAaMMHPOBAHHUS
4.1IpuHUUIB peann3alun apXUTEKTYphl «KIUEHT-CEPBEP
5.IIpemnoxxuTh anroput™ (B Bujae 0JI0K-CXEMbl) U IPOTPaMMHBIN KO/ (Ha OCHOBE
MCIIOJIb30BaHUs U3YUYEHHBIX B paMKaxX Kypca HU(POBBIX HHCTPYMEHTOB) OObEKTHO-
OpPUEHTHPOBAHHON MOJEH peanu3auu naTepdeiica Ha mpumMepe scroll cmcka c 3apanee
HEU3BECTHBIM YHCIIOM 3JIEMEHTOB
6.IlpensioxxuTh anropuT™ pa3padoTku (B BUJE OJIOK-CXEMBI) M IPOrpaMMHBIN KOJ| (Ha OCHOBE
MCIIOJIb30BaHNUs U3YUYEHHBIX B paMKaxX Kypca HU(POBBIX HHCTPYMEHTOB) pealln3aluu
CTPYKTYpPbI OCHOBHBIX KJIaCCOB 00BEKTHO-OPHEHTUPOBAHHOI MO/IEIH ONMUCAHUSI TEIIOBON
CXEMBbI DHEPIeTUYECKOr0 00bEKTa
7 IlpeaioxxuTh NPOrpaMMHYIO pealn3aluio (IporpaMMHBIN KOl Ha OCHOBE HCIOJIb30BAHUS
M3YYEHHBIX B paMKax Kypca HU(pPOBBIX HHCTPYMEHTOB) LIU(PPOBOI MOAETN BOJOTPEHHOTO
TBEPAOTOINIMBHOTO KOTJIa

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Ileitnep sto:
OTtBeTHI:
1. mporpamMma, npeaHazHaue€HHAasl U1 UCIIOJIHEHUS IPOLECCOPAMH BUIEOKAPThI
2. yCTpONCTBO, BCTPOEHHOE B BUACOKAPTY i 0ToOpaxkeHus 3D rpaduxu
3. TO e caMoe, YTO U TEKCTypa
4. actpb TexHosoruu directx 12
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Bepusiit otBerT: 1
2.Yrto Oyzner oToOpaxxeHo Ha KpaHe, €ClIM B BUPTYalIbHYIO KaMepy MOnaJeT CTOpOHa
IIPOTUBOIOJIOKHAS HAPABICHUIO HOPMAJIU U UCIOJIb3YETCS OJHOCTOPOHHUM 1Ieniep?
OTtBeTsI:
1. To ke, 4TO CO CTOPOHBI HOpMAIU
2. He OyneT oToOpaXkaThCsl TEKCTypa
3. He OyzmeT 0TOOpaxkaThCsi BECh IMOJIMTOH
4. Takasi cCUTyalMsi HEBO3MOYKHA, ITOJIMTOHBI BCET/a HAIIPaBJICHbI HOPMAJIbIO B CTOPOHY
BUPTYaJIbHOU KaMepbl
Bepnpiii oter: 3
3.Yrto u3 mepeyrcIeHHOro OTHOCUTCS K (hopmatam daitioB 3D-momeneii:
OTtBeTsI:
1. dll, .exe, .zip
2. .obj, .stl, .fbx
3. .jpeg, .jpg, .tga
4. .cs, .py, .php
BepHnsriii otBeT: 2
4. TpaguunonHbie (OPMBI TOJTUTOHOB:
OTBeThI:
1 .Kpyruiblii ¥ OBaIbHBIN
2. Het ycrosBIIeiicst HOpMBI, B 3aBUCIMOCTH OT pacuIupeHus (paiiina ucmonb3yeTcs
COOTBETCTBYMOIIasA (hopMa MOJIUTOHA
3. TpEyroJIbHBIN U KBaJAPATHBII
4. NATUYTOJIBHBIA IIECTUYTOJIbHBIN
Bepnblii oTBeT: 3
S.Mukancyisnus 31o:
OTBeThI:
1. BO3MOXHOCTb CO3/1aTh KJIACC, YACTUYHO 1yOIMpyONHi pyHKIIMOHA APYroro Kiacca
2. mpolecc arperupoBaHys JaHHBIX U 3allMCH UX B 0a3y TaHHBIX
3. MexaHu3M 00paboTKH HH(pOPMAIMU, B KOTOPOW NPEACTABICHbI JaHHbBIE O TPEXMEPHOM
0o0BeKTe, BKII0Yasi KOOPAWHATHI BEPIIUH U HalpaBlieHUEe HOpMaJlel TOJIUTOHOB
4. MEXaHU3M «COKPBITHUS, TO3BOJISIFOIIMI pa3rpaHUUUBaATh JOCTYIl K PA3IUYHBIM
KOMIIOHEHTaM U OTJEJIATh BHYTPEHHEE MPeACTaBIEHUE Kacca OT BHEIIHETO
BepHnplii otBeT: 4

2. Komnerenuus/Mugukarop: N-lonk-» BeiOupaer He0OX0AUMBIA METO UCCIEIOBAHUS TSI
pELIeHs TOCTABICHHOW 3a/1auun

Bonpocsl, 3aganus
1.OcHOBHBIE THIIBI JaHHBIX. OTIHYKE MaccuBa OT criucka. [IporpamMmmHas peanu3anus
MacCHBOB H CITUCKOB
2.OCHOBHBIE METO/bI YBEIMUCHHSI TPOU3BOAUTENILHOCTH M ONITUMHU3AIMH TIPU paboTe ¢
06beMHBIMU 3D-MoeIMH
3.01nuuus noustuit Socket u WebSocket. Peanuzanus WebSocket Ha kireHTCKOM cTOpoHe
TIPUIIOKCHUS
4.IlpuHuunn opranu3ainuu narrepHa «observer». CTpykrypa. Pemaemas narrepHom 3a1ava
5. Ilpuniun opraHu3anuy nmarrepHa «singletony. Ctpykrypa. Pemmaemas maTrepHOM 3a1a4ya
6.TunoBsle 37IEMEHTHI MOJIB30BaTEILCKUX HHTEpPericoB. [IpuHIIUTIBI TOCTPOCHUS
MOJIH30BATEIBCKUX UHTEPPEHCOB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.AGCTpaKTHBIN KJacc 3TO:
OtBeThI:



1. KImacc, KOTOPHIH MO3BOJISIET PEAIN30BaTh SAMHCTBEHHBIN 3K3eMIUISIp 00BEKTA;
2. KJ1acc, KOTOPBIN MO3BOJISIET CO3/1aTh 0OBEKT JIF000T0 Kilacca Mpu HE0OXOIUMOCTH;
3. KJ1acc, KOTOPBI HE IPEANOJIAraeT Co3/1aHus SK3EMILIIPOB B IPUHIIUIIE
4. xi1acc, KOTOPbIH ONpeAesieT OCHOBHYIO JIOTUKY MPUIIOKEHHS
Bepnplii oTBeT: 3
2.KoHCcTpyKTOp 00BEKTA ITO:
OTBeTHI:
1. 610K MHCTPYKIIHH, peanu3yronui (yHKIIMK BHYTPU 00BEKTa
2. 610K MHCTPYKIIHA, BBI3BIBAEMBII NIPH CO3AaHUU 00BEKTa
3. GJIOK MHCTPYKIIHH, BHI3BIBACMBIN NP yIaJICHUH 00BEKTa
4. 60K MHCTPYKIIUN, KOTOPBINA peaTnu3yeT «KJIOHUPOBAHUEY, TUOO CIIUSHUE 00BEKTOB
Bepusiit oteT: 2
3.Uro Takoe TekcTypa:
OTtBeTsI:
1. mporpaMMa Ji1st BUICOKAPTHI, TO3BOJISIONIAS TPOU3BOANUTH BU3yaIH3alui0 00BEKTa
2. «kOHTEWHEep» i1 00bEAMHEHHSI TIOJIUTOHOB B TOBEPXHOCTh
3. gactp 3D Monenu, coaepkamiast ”HHOPMAIHIO O KOOPJMHATAX BEPIIUH MTOJUTOHOB
4. u3o0pakeHue, HaKJIaJpIBaeMO€e Ha MOBEPXHOCTh 3D Moaenu /uis e€ Bu3yaiu3aiuu
Bepnplii otBeT: 4
4.OCcHOBHbIE IPUHIUIIBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS BKIIOYAIOT B ce0s
TIOHSITHSL:
OTtBeTsI:
. MTHKATCYJIALUS, HACIEJOBAHUE, TOTUMOPPHU3M
. MHOTOCIIOITHasi apXUTEKTypa, MHOTOYPOBHEBAsI apXUTEKTYPa, MUKPOCEPBUCHAS apXUTEKTypa
. big data, HedeTKas JIOTHKa, HEUPOHHBIE CETH
. ui/ux, SQL, pip
Bepnsiit otBeT: 1
5. AbcTpakuus 3To:
OTBeTHI:
1. cnoco6HOCTh PyHKIMKM 00padaTHIBATh JAHHBIE Pa3IMYHBIX TUIIOB
2. BO3MOKHOCTh pean3alii OJHOIO U TOTO ke (PYHKIIMOHAJIA Pa3IMYHBIMU S3bIKAMU
POrPaMMHUPOBAHHUS
3. UCTIIOJIb30BaHUE TOJIBKO TE€X XapAKTEPUCTUK 00BEKTA, KOTOPBIE C IOCTATOYHON TOYHOCTHIO
€ro MpeACTABIISIIOT
4. METOJT TOCTPOEHUS CTPYKTYPBI MPOTPAMMHOT0 00ECTICYSHUS B 1[€JI0M, TTO3BOJISIOIIHIA
00BEAMHUTD Pa3IMYHbIE HHCTPYMEHTHI, B T.4. SI3BIKH MPOTPAMMHUPOBAHUS, ISl PEIICHUS
TpedyeMon 3a1aun
Bepwnsliii otBeT: 3

BN W =

II. Onucanue wkanvl ouenueanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 85
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BINONHEHA B paMKaX "TPOJABHHYTOrO"
ypoBHs. OTBETHI JIAHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JAaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEIbHbIE
HEJIOCTATKU

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKaXx "moporoBoro”
ypoBHsi. OCHOBHAs 4acTh 3a/1aHUS BBITIOJHEHA BEPHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha oCHOBaHMU 3a4€THOMN M K3aMEHAIITMOHHON COCTAaBJISIOIINX
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