MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.03.01 TensiodHepreTuka u TeMI0TeXHHKA

HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl: UHGoOpManMOHHbIE CHCTEMBbI M TEXHOJIOTHH B JHepPreTHKe U
NPOMBIIIJIEHHOCTH

YpoBeHns 00pa3oBaHus: BeicIiee 00pa3oBaHue - 0aKaJaBpHaT

®opma o0yuenusi: Ounasi

OueHovYHbIe MAaTEPHUAJIbI
Mo JUCHHUIJIHHE
TexH0JI0ruu J0MOJTHEHHON PeaibHOCTH

MockBa
2025



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»
CeeneHuna o enagensue L3N M3KU

2 % Bnageneu Komapos W.W.

Pa3paboTuuk " Mol ¢ Waermwbmearop R2514074e-Komarovil-5b1c67cl N.N. Komapos

COI'JTACOBAHO:
PyKOBOI[I/ITeJIB ) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
6 o 3 CseneHva o snagensuye L3N M3K B O
(6] pa3OBaTe.HBHOH =, Coceasiiel Bnageney KWHﬂpa B.O. : :
pOrpaMMBbI * MU ¢ NaeHTUdMKaTOP R429f7b35-KindraVO-2c9422f7 KI/IHI[pa
) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

o f CseneHva o snagensuye L3N M3K A H
3aBeHyIOH‘IHH o o L Bnageney, Poranes A.H. T
BLIHyCKaIOH_[eI/I Ka(be[[pOI/I * Mal WaenTudmKaTop Rb956bad4-RogalevAN-6233a28b POFa_]ICB




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TIK-2 CnocobeH npuMeHsTh UH()OPMAIIMOHHBIE CUCTEMBI M TEXHOJIOTUH MPU IPOSKTUPOBAHUN
Y DKCIUTYaTalluH YHEPTETHYCCKUX U TEXHOJIOTUIECKIX KOMIUIEKCOB, UX 000PYIOBAHHUS
N]I-1 [Ipuaumaet ydactre B pa3pabOTKe MaTEeMAaTHUYCCKHX MOJIEICH TEXHUYECKUX CUCTEM,
OCYIIECTBIISIET MOJICIIUPOBAHUE C UCIIOJIB30BAHUEM MTPUKJIIAHBIX TPOTpamMM U
BBICOKOITPOU3BOIUTENIbHBIX BHIYUCITUTEIbHBIX KOMILIEKCOB

1 BKIIFOYACT.
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3aanue
1. IlpoekTupoBanue nosup3oBaTenbckoro nutepgeiica (KonrponbHas padora)
2. Pa3zpaboTka MOy IbHBIX HHTEPAKTUBHBIX Npuiioxennid (KontponsHas padota)

®dopwma peanmszanuu: [lucemennas padbora
1. O6bexTHO-OpueHTHpOBaHHOE TporpammupoBanue (TectupoBanue)
2. Ontumu3anus padotsl ¢ CAD 3D-monensimu 000py10BaHus PU CO3AaHUN
MHTEPaKTUBHBIX NpuiioxeHuit (Tectuposanue)

BPC aucuuniavHbl

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TeKYIIEro KOHTPOJIS yCIeBAaeMOCTH IO

AUCHHUILINHE:

KM-1 OO0bekTHO-OpHeHTHpOBaHHOE IiporpammupoBanue (TectupoBanue)

KM-2  Ontumuzanus pa6otsl ¢ CAD 3D-moaensiMu 060pyA0BaHUs MPU CO3AaHUU MHTEPAKTUBHBIX
npunoxxenuit (TectupoBanue)

KM-3 IIpoekTupoBaHue noib3oBaTesbckoro nurepgeiica (Konrponasnas padora)

KM-4 Pa3paboTka MOIyJIbHBIX HHTEPAKTUBHBIX NpuiioxkeHuil (KontposbHas padoTa)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Beca koHTpOIBHBIX MeponpHsITHiL, Y0
HNunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 14

Paznen nucrunanHb

OcCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO MTOIX0/1a IIPH pa3padboTKe
IPOTPaMMHBIX MPOJTYKTOB

PabGora ¢ manHBIMEU +




Knaccer

OOBEKTHO-OPUEHTUPOBAHHBIHN MOIXOT

Pabora ¢ CAD 3D-mozaensimu 000pyI0BaHUS IIPH CO3/1aHUHU
WHTEPAKTUBHBIX IIPHIIOKECHUI

HcnonpzoBanue CAD 3D-Mozeneil B MHTEpaKTUBHBIX
PUIIOKEHUSAX

Kputepuu u metoast

Pa3paboTka ctaTHuecKuX M TUHAMUYECKUX HHTEp(hencoB s
JJIEKTPOHHBIX PYKOBOJCTB

DJeMeHTHI TI0JIb30BaTENbCKUX HHTEp(ericoB

PaGora ¢ coObITUsIMU

Pa3paboTka muHAMUYEeCKH N3MEHSIEMBIX HHTEP(ECcOB

Pa3pa0oTka KIMEHT-CEpBEPHOr0 B3aUMOAEHUCTBUS IS pa3/ieieHus
GyHKIMH 00pabOTKH M peACTaBICHUs HHPOPMALIUU

OCHOBBI Pa3pabOTKH CEPBEPHBIX MPUIIOKEHUIH

OcHOBBI Pa3pabOTKHU KIMEHTCKUX MPUIIOKEHUN

CDOpMaTBI M CIIOCOOBI nepeaadn JaHHbIX

Bec KM:

10

20

30

40




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

I1K-2 N-1nk-2 [Ipunumaer | 3HaTh: KM-1 O0bekTHO-0OpUeHTHPOBAHHOE MporpaMMupoBanue (TectupoBaHue)
yyactTueé B pa3paboTKe | OCHOBBI OOBEKTHO- KM-2 Ontumuzanus pa6otsl ¢ CAD 3D-Moaensimu o0opynoBaHus mpu
MaTEeMaTUYeCKHX MOJIEIeH | OpUEHTUPOBAHHOTO MOAX0/Aa | CO3/IaHMH MHTEPAKTUBHBIX NpuiokeHui (TectupoBanue)
TEXHUYECKUX cucTeM, | K coznanuto nmporpammuoro | KM-3 IlpoektupoBanue nojib3oBaTenbekoro nutepdeiica (Konrponbhas
OCYIIIECTBIISIET oOecnieueHus pabota)
MOJICTTUPOBAHUE ¢ | npuHuumel ocymiectsienus | KM-4 Pa3paboTka MOAYIbHBIX HHTEPAKTUBHBIX MPUITOKEHHIMA
HCIIOJIb30BaHUEM Y ONTUMU3ALNH (KontpombsHas pabora)

MNPUKJIAAHBIX IIPpOrpaMM M | BU3yajIM3alluu B
BBICOKOITPOU3BOAUTCIIbHBIX IMpOorpaMMHBIX NPOJAYKTax

BBIYHCIIUTEIBHBIX CAD 3D-mopeneit
KOMILJIEKCOB o0opynoBaHus
YMeTh:

MIPOEKTUPOBATH U
pean30BBIBATh CTPYKTYPY
MOJIb30BaTEIbCKUX
uHTepdeiicoB

CO3/1aBaTh MPOTOTHUIIBI
HUDOTP, Bxiarouaroniye
KJINEHT-CEPBEPHOE
B3alMO/ICHCTBHE




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 pa3eny AUCIUTUTHHBL

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arTaHupoBaHHBIE  pe3yiabTaThl  oOydeHHWst 1o | Bompocsl/3ananus a1 IpoBepKu
JUCLUIIIINHE

3HaTh:  OCHOBbI  OOBEKTHO-OPUEHTHPOBAHHOI'O 1.ITonumopdusm 3to:

MoAX0/a K CO3JaHHUI0 MMPOTrPaMMHOTO 00eCIIeueHUs 1. cnoco6HOCTh QYHKIIMN 00pabaThIBaTh
JTAaHHBIC PA3HBIX THUIIOB

2. criocoOHOCTh (DYHKIUH BBIABATh
HECKOJIBKO Pe3yJbTaTOB

3. ctocoOHOCTH 00OBEKTa 00J1a1aTh
HECKOJIbKUMH Pa3InIHBIMU CBOMCTBAMU
4. METOJI CETEBOT'O B3aUMOIEHCTBHUSA
porpaMm

OrtserT: 1

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OOJIBIITMHCTBO BOMPOCOB PACKPHITO. BRIOpaHO BepHOE HAINpaBlIeHHE ISl PEIICHNUS 3a1a4

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonneHus 3uanus: OueHKa "y10BIETBOPUTENILHO" BBICTABIIAETCS
€CIIU 3a/laHU€e TPEUMYILLIECTBEHHO BBIIIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO




KM-2. Ontumusauus padorsl ¢ CAD 3D-moaensivu 000py10BaHusi IPH CO3TAHUM
HHTEPAKTUBHBIX MPUJIOKEHU I

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeneHusi KOHTPOJIbHOr0 MeponpusaTusi: CTyIEHTHl MOJy4alOT BapHaHT TecTa.
Ha BoimonmHenue tecta oTBOAUTCS 15 MHUHYT 6€3 BO3MOXHOCTH MOJIb30BAaThCS BCIIOMOTATEIbHBIM
MaTepUaIoM.

Kpartkoe cogep:xxanue 3aganus:
OpueHTupoBaH Ha MPOBEPKY 3HAHUSI IO COOTBETCTBYIOIIEMY pPa3/ieny JUCHUILTAHBI

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3arTaHupoBaHHbBIE pe3ysbTaThl 00yueHus | Borpocsl/3aganus i npoBepKu
110 JUCUUIUINHE

3HaTh: TPHUHIUIB OCYIIECTBICHUS | 1.YTo Oynet oToOpakeHO Ha SKpaHE, €CIIH B
ONTUMM3AIIH BU3YaJIU3AIHH B BUPTYaJIbHYIO KaMepy MOMnajeT CTOpoHa
nporpaMMHubix npoayktax CAD  3D- IIPOTUBOIIOJIOKHASI HAIIPABICHUIO HOPMAJIU U
Mojiesneit 060pyaoBaHUS WCIIOJIb3YETCSl OTHOCTOPOHHUN meiaep?

1. To e, UTO CO CTOPOHBI HOPMAJH

2. He OyAeT 0ToOpaXKaThCsl TEKCTypa

3. He OyzeT 0TOOpaXkaThCsi BECh MOJIMTOH

4. Takas CUTyalus HEBO3MOXKHA, TTOJIUTOHBI BCEeTa
HaIpaBJICHbI HOPMAJIBIO B CTOPOHY BUPTYaJIbHON
KaMephl

Ortger: 3

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoIIo»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO, BBIOPAHO BEPHOE HAIIPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyJ0BIeTBOPUTEIbHO" BHICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-3. IIpoexkTupoBaHue N0JIb30BaTEJIbCKOr0 HHTEpdeiica

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e
Tun koHTpobHOrO MeponpusTus: KourponsHas paborta
Bec koHTpOobHOr0 Meponpustusi B BPC: 30




IIpouenypa mnpoBeaeHHsI KOHTPOJbHOro Meponpusitusi: CTyIeHTh TMOJYYalOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BBITTOTHEHNE KOHTPOIBHOW pabOThl OTBOAUTCS 45 MUHYT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
3a,I[aHI/Ie HaITpaBJICHO Ha MPOBEPKY YMCHH 110 COOTBETCTBYIOIICMY pasacly AUCIHHUILIMHBL

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE Bomnpocsl/3aganust 171si IpoBEpKU

pe3yibTaTel OOyuYeHHs 10

JUCIUIUINHE

VYMeTb: MNpOEKTHPOBaTh U 1.IIpeuioxxuTh peann3anuio CTPYKTypy B3aUMOCBSI3U
pealn30BbIBaTh  CTPYKTYPY OCHOBHBIX OKOH U IPOIPaMMHYI0 peaIn3alii0 OCHOBHBIX
I10JIb30BaTEIbCKUX 3JIEMEHTOB Ha OCHOBE M3YYEHHBIX B paMKax Kypca LHU(POBbIX
uHTEepdeiicoB MHCTPYMEHTOB) MPOTOTHUIIA TTOJIb30BATEILCKOTO HHTEpdeiica

HPUIIOKEHNUS, IPEICTABIIAIOLIETO U3 ce0sl IEKTPOHHOE
MHTEPAaKTUBHOE PYKOBOJICTBO JIJISl TETJIOBOW CETH
2.IIpeioXuTh peain3anuio (CTpyKTypy B3aUMOCBSI3U
OCHOBHBIX OKOH U IMPOrpaMMHYIO p€ajin3allhui0 OCHOBHBIX
3JIEMEHTOB Ha OCHOBE M3YYEHHBIX B paMKax Kypca LHU(POBbIX
MHCTPYMEHTOB) IIPOTOTHUIIA TIOJIB30BATEILCKOIO HHTEPPeiica
HPUIIOKEHNUS, IPEICTABIIAIOLIETO U3 Ce0sl ANEKTPOHHOE
MHTEPAKTUBHOE PYKOBOJICTBO JUIsl TEIUIOHACOCHON YCTaHOBKH

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuku blnonenus 3nanus; OUeHKa "3a4TeHO" BBICTABISETCS €CJIM 3a/laHue
BBITIOJIHEHO MPABUIILHO WM C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: «He 3a4TCHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIIIOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-4. Pazpa6oTKka MOAy/1bHBIX HHTEPAKTHBHBIX NPHJI0KEHUH

®opmbl peanauzannu: KomnerorepHoe 3a1anue

Tun kourpoabHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 40

IMpoueaypa mnpoBedeHUs] KOHTPOJbHOrO Meponpusitusi: CTyIeHTBl TIOJIY4alOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIOTHEHNE KOHTPOJIBbHOI paboThl OTBOAUTCS 45 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OpI/ICHTI/IpOBaH Ha NPOBCPKY YMCHHUS 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIIINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHJ'IaHI/IpOBaHHBIC PE3YIbTAaThI BOHpOCBI/3a,Z[aHI/IH I TIPOBECPKU
06yqu1/Is[ 110 JUCHHUITIINHE

YMeTh: co31aBaTh MPOTOTHUIIBI 1.IIpennoxxute anroput™ (B Buze 0JI0OK-CXEMBI) U
NOTP, Bkmrouaromue KIWEHT- MIPOrpaMMHBIH KOJT (Ha OCHOBE UCIIOJIb30BAaHUS U3YUEHHBIX B
CEpPBEPHOE B3aUMOJECHCTBUE paMKkax Kypca Hu(pOBbIX HHCTPYMEHTOB) pealn3aluu

MO/IETTM MHOT'OIIOTOYHOTO cepBepa

2.I1peanoxuth anroput™ (B BHUJIE OJIOK-CXEMBI) U
MPOTrpaMMHBIN KO/ (Ha OCHOBE MCTIOJb30BaHUs N3YUCHHBIX B
pamKax Kypca Hu(pOBbIX HHCTPYMEHTOB) peain3aluu




3angaHupOBaHHBIE PE3YyJIbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

MOJIETIN KJIIMEHTA, PEeaTn3yI0IIero ui/ux 3J1eKTPOHHOTO
WHTEPAKTUBHOTO PYKOBOJICTBA

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. «3a4TECHO»

Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeH0" BBICTABISIETCS €CIIM 3aJlaHue
BBITIOJIHEHO MPaBUJILHO WK C HE3HAUUTEIbHBIMU HEI0YETaMHU

Olz;eHKCl.' «HE 3a4YTCHO»

Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK MIIM Pe3y/IbTaT HE COOTBETCTBYET 3aJIaHHUIO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buiner Nel

1.OCHOBHBIC IPUHIHITBI PEJICTABICHHS B3aMMOCBSI3aHHON CTPYKTYpBI 00BEKTOB B BUjIE Tpada
2. OCHOBHBIC METO/IbI YBEIIMYCHHUS IPOU3BOTUTEILHOCTH U ONITUMH3AIINN TIPU pabOTEe C
00BpeMHBIMU 3D-MonenamMu

3.IIpennouTh TPOrpaMMHYIO peaTh3aIyio (IIPOrPAMMHBIN KOJI HA OCHOBE MCIIOIh30BAHUS
U3YYEHHBIX B PAMKaxX Kypca U(PPOBBIX HHCTPYMEHTOB) IIU(PPOBON MOJIEIH IBYXIIOTOYHOTO
TEII000MEHHOTO ammapara 6e3 ()a30Boro nepexoja ¢ BO3MOKHOCTBIO BEIOOPA THIIA TOKA
TEIUIOHOCHUTENCH (TIPSIMOTOK, POTUBOTOK)

IIpoueaypa npoBenenust

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

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

1. Komnerenuunst/Uuaukarop: UJI-1nk-2 [lpunumaer yyactue B pa3paboTke MaTeMaTUYECKUX
MOJIENIEN TEXHUYECKUX CUCTEM, OCYLIECTBIIIET MOAEIMPOBAHUE C HCIIOJIb30BAHUEM MPUKIIATHBIX
MIPOrpamMM U BbICOKOIPOU3BOAUTEIbHBIX BHIYUCIUTEIbHBIX KOMIIJIEKCOB

Bonpocsl, 3aganus
1.OcHoBHBIE THIIBI JaHHBIX. OTiMuYMe MaccuBa OT cniucka. [IporpamMMHuas peanuzanus
MacCHBOB U CITUCKOB
2.CymHoCcTh 00BEKTHO-OPUEHTHPOBAHHOTO MOJIX0/1a B IPOrpaMMUPOBAaHUH. AOCTpaKIus,
noyimMop(du3M U HaCJIeIOBaHUE
3.OCHOBHBIE IPUHIIMIIBI TPEJICTABICHHS B3aMMOCBSI3aHHON CTPYKTYphl 00BEKTOB B BUE Ipada
4.BapuaHThl (TEXHOJIOTMH, METO/Ibl) OPTraHU3AI[MH B3aUMOJICHCTBUS MEXTy IPUIIOKEHUSIMH,
pa3pabOTaHHBIMM Ha PA3IMYHBIX SA3bIKAX IPOrPAMMHPOBAHUS
5.0cHOBHBIE METO/Ibl YBEIMUYEHUS IPOU3BOAUTEIBLHOCTH U ONITUMHU3ALIMU IpU paboTe ¢
o0beMHbIMU 3D-MonensaMu
6.0tmnuus nonstuil Socket u WebSocket. Peanuzanus WebSocket Ha kinreHTCKOlM cTOpoHE
IIPUIIOKEHUS
7.1lpuHnun opranu3aiuu natrepaa «observery. Ctpykrypa. Pemaemast mattepHoM 3a1aua
8.IIpuHimn opranu3anuu natrepHa «singleton». Ctpykrypa. Pemaemas narrepHom 3aaua
9.Tunosble 371IeMEHTHI OJIb30BATENLCKUX UHTEPPEcoB. [IpUHIIUIIBI TOCTPOCHHUS
MOJIb30BaTENbCKUX HHTEp(dENcoB
10.IIpuHIUIIBI peanu3ani apXUTEKTYPbl «KIUEHT-CEPBEP
11.TIpennoxxuTh anroput™ (B Buae OJIOK-CXEMbI) U IPOTPaMMHBIN KO/ (Ha OCHOBE
MCIIOJIb30BaHUs U3YUYEHHBIX B paMKaxX Kypca HU(POBBIX HHCTPYMEHTOB) OObEKTHO-
OpPHEHTHPOBAHHON MOJEH peanu3auu naTepdeiica Ha npumepe scroll cnvcka c 3apanee
HEU3BECTHBIM YHCIIOM 3JIEMEHTOB
12.IIpensoxKuTh aNropuT™ pa3paboTkH (B BUAE OJIOK-CXEMbI) U IPOTPaMMHBIN KO (Ha OCHOBE
MCIIOJIb30BaHNUs U3YUYEHHBIX B paMKaxX Kypca HU(POBBIX HHCTPYMEHTOB) pealln3alu
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CTPYKTYPbI OCHOBHBIX KJIACCOB OOBEKTHO-OPUEHTUPOBAHHON MOJIEIIN OMHUCAHUS TETLIOBOM
CXEMBI DHEPIeTUYECKOr0 00bEKTa

13.I1peasioKuTh TPOrpaMMHYIO peanu3aliuio (IporpaMMHbBINA KOJI Ha OCHOBE MCIOJIb30BaHUs
M3YYEHHBIX B paMKax Kypca HU(POBBIX HHCTPYMEHTOB) LIU(PPOBOI MOAETN BOJOTPEHHOTO
TBEPJOTOITIUBHOI'O KOTJIA

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.AGCTpaKTHBIH KJ1acc 3TO:
OTtBeTsI:
1. kyacc, KOTOPBIH MO3BOJISIET peaTu30BaTh SAMHCTBEHHBIH SK3eMIUISIP 00BEKTa;
2. KJ1acc, KOTOPBIi MO3BOJISET CO3aTh OOBEKT JIF0OOT0 Kilacca Mpu HEOOXOJMMOCTH;
3. KJ1acc, KOTOPBIM HE IPEANOJIAraeT Co3/1aHus SK3EMILIIPOB B IPUHIIUIIE
4. xi1acc, KOTOPbIN OINpeAesieT OCHOBHYIO JIOTUKY MPUIOKEHUS
Bepnblii oTBeT: 3
2.KoHCcTpyKTOp 00BEKTA ITO:
OTBeTHI:
1. 6510K MHCTPYKIUH, peanu3yromuil GyHKIINH BHYTpU 00BEKTa
2. OJIOK MHCTPYKIIH, BBI3BIBAEMBIN MPU CO3aHUU 00BEKTA
3. 6JI0K MHCTPYKIUH, BBI3bIBAEMBIi TP YAAJIEHUU 00BHEKTA
4. 60K MHCTPYKIHN, KOTOPBIA PEATU3YeT «KJIOHUPOBAHKEY, TNOO CITHSIHIE 00bEKTOB
Bepnbsiit otet: 2
3.Uto Takoe TekcTypa:
OTtBeTsI:
1. mporpamMma /1t BUZI€OKapThl, TO3BOJISIIONIAs IPOU3BOIUTH BU3YAIN3ALIUI0 00BEKTA
2. «xOHTEeWHep» i1 00bEAMHEHHSI TIOJIUTOHOB B TOBEPXHOCTh
3. gactp 3D Monenu, coaeprkamniast ”HGOPMAIHIO O KOOPJMHATAX BEPIIHH MOJIUTOHOB
4. u3o0paxkeHue, HaKJIaJpIBaeMO€e Ha MOBEpXHOCTh 3D Mozenu A e€ BU3yaliu3aluu
Bepnpiii otBeT: 4
4 Wetinep ato:
OTBeTHI:
1. mporpamma, npeaHazHa4eHHAas U1 UCIIOJIHEHUS IPOLECCOPAMH BUIEOKAPThI
2. yCTpONCTBO, BCTPOEHHOE B BUACOKAPTY Ui 0ToOpaxkeHus 3D rpaduxu
3. TO e caMoe, 4yTO U TEKCTypa
4. qactb TexHosoruu directx 12
Bepusiii otBert: 1
5.Yto Oyner oToOpa)keHO Ha 3KpaHe, €ClIM B BUPTYAJIbHYIO KaMepy MoMna/ieT CTOPOHa
IIPOTUBOIOJIOXKHAS HAPABICHUIO HOPMAJI U UCIOJIb3YETCs OHOCTOPOHHUN 1menep?
OTBeTHI:
1. To e, 4YTO CO CTOPOHBI HOPMAIIH
2. He OyzeT oTOOpaxaThCsl TEKCTYypa
3. He OyzmeT oToOpaxaThbCsi BECh MOJIUTOH
4. Takas cUTyalHsl HEBO3MOYKHA, TOJIMTOHBI BCET/Ia HaIlPaBJIEHbl HOPMAJIbIO B CTOPOHY
BUPTYaJIbHOU KaMepbl
BepHnsiit otBeT: 3
6.YTo u3 nepeuncieHHoro OTHocuTcs K popmaram Qaiinos 3D-monenei:
OTtBeTHI:
. .dll, .exe, .zip
.obj, .stl, .fbx
. .jpeg, .jpy, .tga
.CS, .py, .php
BepHusliii otBeT: 2
7. TpaaumoHHbIE (OPMBI TOJIUTOHOB:



OTBeThI:
1.KpyTJbIi U OBAJIBHBIN
2. Het ycrosBiIeiics HopMbl, B 3aBUCMMOCTH OT pacliupeHus (paiiina ucronb3yercs
COOTBETCTBYIOIIAsA (hopMa MOJIUTOHA
3. TpeyroJibHbIN U KBaJAPATHBII
4. NATUYTOJIbHBIN IECTUYTOJbHBIN

Bepnblii oTBeT: 3
8.0cHOBHbBIE TPUHIIUIIBI 0OBEKTHO-OPUEHTHUPOBAHHOTO IPOTrPAMMUPOBAHUS BKIIIOUAIOT B Ce0s
HOHSATHS:

OTtBeTsI:
1. MHKanCyNAIus, HaclIeA0BaHUE, TOTUMOPPU3M
2. MHOTOCJIOITHasl apXUTEKTypa, MHOTOYPOBHEBAs apXUTEKTYpa, MUKPOCEpBUCHAs apXUTEKTypa
3. big data, HeueTkas TOTrUKa, HEHPOHHBIE CETH
4. ui/ux, SQL, pip

Bepuriii otBert: 1
9.Nukancynsuus 31o:

OTBeTHI:
1. BOBMOXKHOCTB CO3/1aTh KJlacc, YaCTUYHO AyOnupyromui GyHKIIMOHAI APYToro Kiiacca
2. mporiecc arperupoBaHus JAHHBIX U 3aITUCH UX B 0a3y JaHHBIX
3. MexaHu3M 00paboTku UH(pOpPMALMU, B KOTOPO MPEICTABICHBI JAHHBIE O TPEXMEPHOM
00BEeKTe, BKIII0YAss KOOPAWHATHI BEPIIMH U HAIIPaBJICHUE HOPMAJIeH MOJUTOHOB
4. MEXaHHU3M «COKPBITHUS, TO3BOJIAIOMINN Pa3rPaHUUMBATh JOCTYII K Pa3IUYHBIM
KOMITOHEHTaM H OTJIEJIATh BHYTPEHHEE MPEICTaBICHHE Klacca OT BHEITHETO

Bepnwsiii otet: 4
10. Ab6crpakuus 3TO:

OTtBeTsI:
1. cocoGHOCT PyHKIMH 00padaTHIBATh TaHHBIC PA3TMYHBIX TUIIOB
2. BO3MOXHOCTb peau3ali OJTHOTO U TOTO0 e (PYHKIIMOHANA PAa3TUYHBIMU S3bIKaMH
IPOTPaMMHUPOBAHUS
3. HCTI0JIB30BaHKE TOJIBKO TEX XaPAKTEPUCTUK 0OBEKTA, KOTOPBIE C JOCTATOUHOW TOUYHOCTHIO
€ro NPeJCTaBIIAIOT
4. MeTOJ MOCTPOEHUS CTPYKTYPBI IPOTPAMMHOTO 00ECIIEYeHHS B LIEJIOM, TTO3BOJISIOIINI
O00BETMHUTD PA3IMIHbIE HHCTPYMEHTEHI, B T.U. SI3BIKH TPOTPAMMHUPOBAHUS, JUIsI PELICHUS
TpedyeMoii 3aaun

Bepnplii oTBeT: 3

II. Onucanue wikanvt oueHuganus

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuku 6blnoaHeHus 3nanus: Pabora BBIOIHEHA B paMKax "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHHH

'

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecTh He3HAUUTEIbHBIC
HETOCTATKU

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6blnonHeHus 3nanus: Pabora BbINOIHEHA B paMKax "moporosoro"”
ypoBHsi. OCHOBHAs YacTh 3aJJaHHsI BBITIOJTHEHA BEPHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: PaboTa He BHIIIOJHEHA WX BBIIOJHEHA
IIPEUMYIIECTBEHHO HENPABUIBHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
crygentoB H1Y «M3OW» Ha OCHOBaHUM 3a4€THOM M SK3aMEHAIIMOHHOM COCTABJISIONIMNX.
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