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1 ]_[e.]'ll/l, 3ala'YiM 1 IVIAaHUPYEMBIC PE3YJIbTaThbl Oﬁy‘IeHI/Iﬂ o AMCOMIIJINHE

K ocHOBHBIM 1eJ15IM OCBOCHUST AUCIUTUTMHBI « COBpEMEHHBIE METO/IbI Pa3pabOTKH BeO-
HPUI0KEHUI OTHOCUTCS:

e W3y4YeHHE 00JIaCTH MPUMEHEHHUS CHCTEM BHPTYaIbHOH U JONOJHEHHOW PEaTbHOCTH,
OCHOBHBIE MTOHSTHUS, IPUHLUIIBI U HHCTPYMEHTapUu pa3paboTku cucteM AR/AR;

e TPHMEHEHHE MOJYUYCHHBIX 3HAHHUI PU MPOSKTHPOBAHUH cucTeM VR, MIopTupoBaTh
3D-monenu B cpeny pa3padbotku VR/AR;

e (dopmupoBaHue 1 pa3BUTHE Y O0YUAIOIIUXCS MHTEIUIEKTYaIbHBIX U MPAKTHYECKUX
KOMIIETEHIMH B 00,1aCTH CO3/JaHNs IPOCTPAHCTBEHHBIX MOJIENIEH;

e OCBOEHHE IJIEMEHTOB OCHOBHBIX NPEANPO(ECCHOHATHHBIX HABBIKOB CIICIIUAINCTA IO
TPEXMEPHOMY MOJIEITMPOBAHUIO;

e (opMupoBaHHE HABBIKOB UCTIOIH30BAHUS COBPEMEHHBIX TEXHOJIOTUH
IPOrpaMMHPOBaHUS;

e 3aKpeIUICHHUE MOJyYaeMbIX B CEMECTPE 3HAHUI U HABBIKOB HA NPAKTUKE;

e (hopMupoBaHHEe B3aUMOCBs3€H, IOJyYaeMbIX B CEMECTPE 3HAHUH U HABBIKOB C
M3yYEHHBIMHU paHee U U3y4aeMbIX MapalljieNIbHO C TaHHON JIUCIUILTHHOMN;

e IOJArOTOBKA CTYJEHTOB K JIEATEIBHOCTH B COOTBETCTBUHU C KBAIN()UKALMOHHON
XapaKTepUCTHKOHN OakasaBpa.

K ocHOBHBIM 3a1a4aM nuciumInHbl « COBpeMEHHBIE METO/IbI Pa3padOoTKU BeO-

NPUIOKEHU» OTHOCUTCS CPOPMHUPOBATH Y CTYACHTOB CIIEAYIOIINE HABBIKH:

e  OPUEHTHPOBATHLCS B TPEXMEPHOM IIPOCTPAHCTBE CILICHBI,

e 3} (heKTUBHO UCTIONB30BaTh 0A30BbIE HHCTPYMEHTHI CO3aHUS OOBEKTOB,;

e MOAU(UIMPOBATH, U3MEHATH U PEIAKTUPOBATh OOBEKTHI WM UX OTACIbHBIC JIEMEHTHI;

e 00BEAMHATH CO37JAHHBIE OOBEKTHI B (DYHKIIMOHAIBHBIC TPYTIIHI;

e CO3/aBaTh MPOCThIE TPEXMEPHBIE MOJIEIH U pacleyaTbiBaTh X Ha 3dnpuHTEpe Win
MOJICIUPOBATh UX C MOMOIIBI0 3d-pyuKu;

e H3y4YEHHUE U OCBOCHHME TEOPETUYECKOI0 MaTepuaa, Kak B Ipolecce KOHTAKTHOH, TakK U B
X0l CAMOCTOATENNBHOM padoOTHI;

e BBINOJIHEHUE NPEIOCTABICHHBIX MPAKTUUECKUX 3aJaHUH PAa3In4YHbIX (HOPM, KaK B
nporecce KOHTaKTHOM, TaK U B XOJI€ CAMOCTOSITENIbHON pabOThI;

e camocTosATeNbHas padoTa HaJl TEMAaTUKON AUCIUILIUHBI 17151 POPMUPOBAHUS
KOMIIETEHIMI OCHOBHOH MpodeccuoHanbHOM 00pa3oBaTeNbHOM MporpamMmsl (Janee,
OIIOI).

OOyuenne mno gucuuruiiHe «COBpeMEHHBIE METOJbl Pa3padOTKU  BEO-TIPHIIOKEHHID»

HaIpasJIeHO Ha (popMUpOBaHHUE y 00YUAIONIMXCS CIEAYIOMNX KOMITCTESHITHIA:

Koa u HauMeHOBaHNe KOMIIETeHI[M I NuankaTopbl 10CTUKEHU S
KOMIIETeHIINH
ITK-1. CniocoGeH BBITIOJIHATH pa0OTHI TTO CO3TaHHIO HIIK-1.2. YMeTh: npoBOIUTH
(MOI[I/Iq)I/IKaL[I/H/I) U COIPOBOXKICHUIO I/IC, CpaBHI/ITeHBHLH‘/JI aHAJIn3 U BBI60p KT

JJId pECHICHUS IMPUKIAAHBIX 3a1a4 U

aBTOMATU3HMPYIOLIUX 3aa4l OPTaHU3aLHOHHOTO
co3J1aHus UH(HOPMAIIMOHHBIX CUCTEM

yIpaBJIeHUs! 1 OM3HEC-TIPOIIECCHI

[1K-2. Cnoco0OeH ocylecTBISATh yIIpaBiIeHHE NIIK-2.1. meToas! U cpeacTna

npoekTamu B oomacti T Ha OCHOBE MOITydeHHBIX opranuzauuy u ynpasnenus MC na

TJIaHOB TIPOEKTOB B YCJIOBMSX, KOTa IPOEKT He BCEX CTAAMAX KU3HCHHOTO LHKIIA.

BBIXOJIMT 32 IMpeiesibl yTBEPKACHHBIX TapaMeTPOB

[1K-3. Crioco6eHn pa3pabaTeiBaTh TpeOOBAHUS U NIIK-3.1. 3HaTh: BO3MOXHOCTH
MPOEKTUPOBATH MIPOTPAMMHOE O0ECTICUCHNE CYIIECTBYIOLICH IPOrPaMMHO-
TEXHUYECKOH apXUTEKTYpBHI;
Bo03M0XHOCTH COBPEMEHHBIX U
NEPCIEKTUBHBIX CPEJCTB Pa3pabOTKU




MIPOTPaMMHBIX TIPOTYKTOB,
TEXHUYECKUX CPEJICTB.

NIIK-3.2. YMeTb: UCIosib30BaTh
CYLIECTBYIOIIIME TUIIOBBIE PEIICHUS U
1a0JIOHBI TIPOSKTUPOBAHUS
IIPOrpaMMHOTO 0O€ecIIeYeHus;
MPUMEHSTh METOJIBI ¥ CPEJICTBA
MIPOEKTUPOBAHUS IPOTPAMMHOTO
oOecrnieyeHus, CTpyKTyp AaHHBIX, 0a3
JAHHBIX, IPOrPAaMMHBIX HHTEPQEICOB.
NIIK-3.3. BnageTsb: COBpeMEHHBIM
UHCTPYMEHTAapUEM U CpeaaMu
MPOEKTHUPOBAHUS IPOTPAMMHOTO

KOJa.

B nporniecce ocBoeHust 00pa3oBaTebHON MPOTPaMMBI JaHHBIE KOMIIETEHINH, B TOM YHCIIE UX

OTIeNIbHBIC KOMITOHEHTBI, (POPMHUPYIOTCS TIOATAITHO B XOJI€ OCBOCHUS 00YYAIOIUMHUCS JUCIUTUINH
(MoJyeit), MpakTUK B COOTBETCTBHUH C YUCOHBIM IIJIAHOM M KaJCHAAPHBIM TpauKkoM yueOHOTO
npoiiecca.

2 MecTo IMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOTrPaMMbl

Huctumuinaa « CoBpeMeHHbIE METOIbI Pa3pabOTKH BEO-TPUIIOKEHUID OTHOCUTCS K YUCITY
y4eOHBIX AUCHUIUIMH YacTH, POPMHUPYEMON yUaCTHUKAMU 00pa30BaTEIbHBIX OTHOILICHHH.

JlucumiimHa B3aMMOCBSI3aHa JIOTHUECKH U COJIEPIKATENBHO-METOANYECKH CO CAEAYIOLUMUI
aucuumHaMu U npaktukamu OITOIT:

e Be06-pa3zpaboTka Ha CTOpPOHE KIIMEHTA;

o CepBepHas BeO-pa3paboTKa;

e ANropuTMHUYECKOE IPOrPaMMHUPOBAHUE;

e OcHogsl pa3pabotku KUC;

o beszonmacHocTh HHpOPMAIMOHHBIX pecypcoB B IHTEpHET;

e HMupexkcupoBaHue TEKCTOB U MHPOPMALMOHHBINA MOUCK;

o Pa3pabotka KUC;

e Be06-pa3pabotka.

3 CrpykTypa u coaepKaHue TUCIHHUIINHBI

OOmass TPyIOEMKOCTh JUCIHUIUIMHBI COCTAaBIsieT 4 3a4eTHBIX €IWHUIBL, T.e. 144
aKaJIeMMYeCKUX 4Yaca (M3 HUX 72 4YacoB — CaMOCTOsITeIbHAsh paboTa CTyIEeHTOB W 72 dYaca —
ayJIUTOPHBIE 3AHSTHSA).

Paznensl AMCHMIUIMHBL M3y4yalOTCS Ha YETBEPTOM Kypce B CeIbMOM cemecTpe, (opma
MIPOMEKYTOUYHON aTTECTAIlUU - SK3aMEH.

3.1 Buabl yueOHO# padoThI M TPYA0EMKOCTH
(1o o4HoI1 popme 00y4eHMsT)

Ne . KoaunuyecTBo CemecTpbl
Buj y4eOHoii padoThI
n/n 4acos 7
1 | AyautopHble 3aHATHA 72 72

B ToM uucie:
1.1 | Jexkmuu 36 36

1.2 | CemuHapckue/mpakTHIECKUE 3aHATHS




1.3 | JJabopaTopHble 3aHATUS 36 36
2 | CamocrosiTesibHAs padoTa 72 72
3 | IlpoMexkyTO4YHasi aTTeCTALUS
9K3aMeH 9K3aMeH
Hroro: 144 144
(o 3a04Hoii popme 00yueHMs)
Ne Bu yueouoii pagoTI KoaunuecTBoO CemecTpbl
n/n 4acoB 9
1 | AyautopHble 3aHATHS 16 16
B ToM yucne:
1.1 | Jlekuun 8 8
1.2 | CemuHapckue/mpakTUIECKUE 3aHATHS
1.3 | JlabopaTopHbIe 3aHATHS 8 8
2 | CamocrosiTeqbHAst padoTa 128 128
3 | IpoMe:kyTOYHAsI aTTECTALUSA
JK3aMeH 9K3aMeH
Hroro: 144 144

3.2 TemaTH4ecKuil IJIAH U3yYEeHUS TUCHMUILIMHBI
3.2.1 Ouynas ¢popma 00ydeHus

TpyroeMkocTh, 4ac
Ayautopnasi pa6ora ;E
THERERE
Ne Pa3neanl/TeMbl = S £ T 2 o &
S | g 55:s/ 58 88| §8
n/n JUCIUTITIMHBI 3 5| & 2 = S 5l E = S
= | E55 85| Eg| g &
= = z S o S = =)
=3 929 Y 89| =5
0 o < (==t =
O B = = S
1 Juzaiin B3anmoperictus s AR / VR: 8 2 ) 4
BBEJCHUE
2 0O0630p HHCTPYMEHTOB U METOJIOB 8 2 ) 4
coznanus nporotunos 3D Ul
3 OCHOBBI HHTEPAKTUBHOT'O TIM3alHA 8 2 2 4
4 Annapatabie TexHonoruu s 3D Ul 8 2 2 4
5 [Tapanurmsl B3aumoaecTBus aist XR 16 4 4 8
6 0O0630p mada0HOB NpoekTUpoBanus 3D 16 4 4 2
Ul
7 [Tpouecc co3nanus nu3arnHa 16 4 4 8
8 BBennue B uccienosanue 16 4 4 3
MMOIb30BaTeNICH
9 OCHOBHBIE KOHIIEIIAN OL[CHKHU 16 4 4 3
[03a0MIUTH
10 | FO3abunutu-TecTupoBaHUE: 16 4 4 2
MMOATOTOBKA
11 | KO3a0UnuTH-TeCTUPOBAHUE: MOICPALIUS 16 4 4 3
M aHAJIN3 JAaHHBIX
HToro 144 36 36 72




3.2.2 3aouHas ¢popma 0OyueHHst

TpynoeMKoCTb, 4ac
AyauTopHas padora =
o O = 5 E
Ne Pa3nenni/TemMmbl © ~ = 2 = = 2 gl 3 s
ot 5 0 23| o R = s
n/n JHCHHITHHBI 3 = | &2 E 2 E| gl 88
2 | §E|£55 82| £E¢g 5&
= < < M O
S 1558 &9 ¢ &
o o < o=
O E = = {3
1 Jwuzaiin B3anmoneiicteus st AR / VR: 9 0,5 0,5 3
BBCJICHHC
2 0O0630p HHCTPYMEHTOB U METOJIOB 9 0,5 0,5 3
coznanus nporotunos 3D Ul
3 OCHOBBI HHTEPAKTUBHOT'O JIM3alHA 9 0,5 0,5 8
4 Anmnapatsblie TexHojoruu st 3D Ul 13 0,5 0,5 12
5 [Tapanurmsl B3aumoaecTBus g XR 13 0,5 0,5 12
6 0O0630p maba0HOB NMpoeKkTUpoBanus 3D 13 0,5 0,5 12
Ul
7 [Tporecc co3panus aAu3anHa 13 0,5 0,5 12
8 BBenHue B nccienoBaHnue 15 0,5 0,5 14
MTOJIb30BaTEIICH
9 OCHOBHbBIC KOHIICIIIUN OLICHKH 16 1 1 14
10320 MITUTH
10 | FO3abunutu-TecTupoBaHUE: 16 1 1 14
MTOJATOTOBKA
11 | FO3abunuTH-TecTUpOBaHUE: MOJEPALIUS 18 2 2 14
Y aHAJIN3 JAHHBIX
Hroro 144 8 8 128

3.3 Coaepxanue Q1M CHUNINHBI

1. Jwuzaiin B3aumozeiicTeus it AR / VR: BBeneHue

Konuenuuu n10nogHeHHOM, CMENIaHHOM, BUPTYaJIbHOW U PACIIUPEHHOM pPEaTbHOCTH.
Kpartkas uctopust u TeKkyiee COCTOSIHE IMMEPCUOHHBIX TeXHOorui. [IpuMeps! ncnosib3oBaHus
MMMEPCHUOHHBIX TexHoJoTuid. XR-Tpennpr. O6 3ToMm Kypce.
2. O0630p UHCTPYMEHTOB U METOJI0B co3aaHus mpototunos 3D Ul

[Touemy npoTtoTunupoBanue umeet 3HaueHue. Kinaccudukanus MeTonoB
npototunupoBanus 3D Ul. bogubunnunr. Mcnonb3oBaHue NpUiI0OKEHUNH BUPTYaIbHON peallbHOCTH
1u1st 3D-pucoBaHus ISl CO3AaHMS ICKHU30B MOJIb30BaTeNbekoro nHTepdeiica B 3D. Mcnonb3oBanue
CIEIMAIM3UPOBAHHBIX PEIICHUI 03 KO/Ia JUIsl CO3JJaHMsI HHTEPAKTUBHBIX IPOTOTUTIOB. KpaTkwii
0030p KOJIOBBIX PEIICHHIA.
3. OCHOBBI HHTEPAaKTUBHOTO JU3aiiHA

Konnenmus none3oBaTenbckoro natepdeiica. [lorstiue npoctpancTBeHHOTO HHTEpdEiica
(3D nonw3oBatenbekuil uaTepdeiic). Konnenmus B3anmoaeiictBus. KOHTEKCT UCTIONB30BaHUS
koHuenuuu. KoHuenius noiib3oBaTesibckoro onbita. [lorstue ro3abunutu. Monens Mapka
Xaccennans. L{enenanpaBieHHbli npoiecc MpoekTupoBanus. Jlu3aitH-uHQopMaTHBHBIE MOJICIH.
4. Anmapatubie TexHonoruu ais 3D Ul

[Monstue mogansHocT B HCI. Kak MbI BocnipuHrmaeM rinyOuHy. KOHQIUKT BEpreHTHOCTH
1 akkomoanuu. O030p KOMITBIOTEPHO-YEIOBEYECKUX MOAATLHOCTEH 1 CBA3aHHBIX YCTPOWCTB
BbIBoJIa. Kimaccudukaims TeXHOIOTHi MO3UIIMOHHOTO chexkeHus. O030p MoJanbHOCTEH "denoBeK-
KOMIIBIOTEP" U CBSI3aHHBIX yCTpOHCTB BBoJa. HesiBHOE B3anMoO/eiicTBIE YeloBEKa ¢ KOMIIBIOTEPOM.
5. [Tapagurmsl B3anmoneucteus it XR

[Tonsitue o TexHukax B3aumojencTBus. Konnenius napaaurm B3aumoaecteus. O630p
COBpPEMEHHBIX Mapaaurm B3aumoseicTeus anst AR / VR.



6. O630p mabroHoB mpoekTupoBanus 3D Ul

Paznuunble TUIBI Mu3aiiHepcKuX 3HaHU. O030p M1a0JI0HOB MPOSKTUPOBAHUS,
UCTIONE3YEMBIX B TPEXMEPHBIX TOJB30BATENbCKUX HHTEpDeiicax.
7. [Ipouecc co3ganus nu3aiiHa

Konuenmus ueneit 1o3abmmnti. [Touemy He00X0IMMO UCCIEI0OBaHUE ATbTEPHATHBHBIX
BapHaHTOB Au3aitHa. KoHienuus BonpocoB au3aitHa. [Tpoiecc cuHTe3a penieHnii 1 uX CpaBHEHHS.
Pa3nuna Mexay KOHIIENTYalbHBIM U I€TAJIbHBIM TPOEKTUPOBaHHEM. IHCTpYyMEHTHI TBOPUYECTBA.
Buapl nu3aliHepCcKUX MPeACTaBICHUI.
8. BBenenue B ucciaenoBanue nojb3oBareien

Konnenmus uccnenoparenbckux BonpocoB. Kitaccudukaiiysi METO10B UCCIIEIOBaHUS
nonp3oBareneil. Kimaccudukamus MeTo10B orieHKH 103abunut. Kputepuu npuema Ha padory.
CrniocoObI MoMCKa YYaCTHUKOB.
9. OCHOBHBIE KOHIICTIIIMH OIICHKHU F03a0MIUTH

Kax mromu B3anmMonecTBy0T ¢ iudpoBeIMU Bemamu. Mopenb craauu faeiicteus Hopmana.
[Tonsartue o npobnemax 03abunutu. [pyrue npobieMbl B3aUMOICHCTBHA.

10. HO3a0bunuT-TecTupoBanue: MOArOTOBKA
[TnanupoBaHue 103a0MINTH-TECTOB. MeTo b cOOpa JaHHBIX.
11. HO3a0bunuTH-TecTupoBaHue: MOJEpAITUI U aHAIU3 TaHHBIX

O0630p METOI0B MOJIEpALIUH [T 103a0MIUTH-TECTUPOBAaHUSA. MoieppOBaHue F03a0UITUTH-
TECTOB. AHAIN3 JAHHBIX I03a0MIIUTH.

4 Y4yeOHO-MeTOAMYECKOE U MHPOPMALMOHHOE o0ecneyeHne

4.1 OcHoBHasl TUTEpPATYpa

1. KyBmmnos, [I. P. OcHOBBI mporpaMMupoBaHus : yueOHOE mocodue st By30B /
. P. KyBumnoB. — Mocksa : M3gatensctBo FOpaiit, 2022. — 104 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-07559-5. — Tekcrt : 2IeKTpOHHBIH //
O6pa3oBarensHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493460

2. TlonmGenbckuit, B. B. IIporpammupoBanue. ba3zosrit kypc C# : y4eOHUK ISl By30B /
B. B. Tlog6enbckuii. — Mocksa : M3natenscTBo FOpaiit, 2023. — 369 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10616-9. — TekcT : 2IeKTpOHHBIH //
O6pa3oBarensHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511747

3. Kynpuna, E. B. OcHOBBI anropuTMu3anuu U NporpaMmMupoBaHus Ha si3bike C# : yueOHOe

noco6wue st By30B / E. B. Kynpuna, M. B. OraeBa. — Mocksa : M3gatenbctBo FOpaiir,
2023. — 322 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-09796-2. — Tekcr :
anexTpoHHbIN // OOpaszoBarenbHas matdopma FOpait [cailT]. —

URL: https://urait.ru/bcode/517285

4.2 JlonmosiHMTebHAS JIUTEPATypa

1. OrueBa, M. B. IIporpammupoBanue Ha a3bike CH++: IpaKTUYECKUN KypC :
yaebHoe mocobue st By3oB / M. B. Oruesa, E. B. Kyapuna. — Mockaa :
NznarensctBo FOpaiit, 2023. — 335 c. — (Briciiee obpazoBanue). — ISBN 978-5-
534-05123-0. — Texcr : anexkTpoHHbIi // Obpa3zoBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/515142

4.3 JjekTpoHHbIE 00pa3oBaTeIbHbIE PeCypChl

OO0P He 3annanupoBaH


https://urait.ru/bcode/493460
https://urait.ru/bcode/511747
https://urait.ru/bcode/517285
https://urait.ru/bcode/515142

5 MarepuajJbHO-TEXHUYECKOE o0ecrneyeHue

5.1 TpeOoBaHusi K 000PY10BAHMIO U IOMELIEHUIO 1JIS1 3AHATHI

JlaboparopHbie pabOTBl M CaMOCTOSITEIIBHAS PabOTa CTYIEHTOB JOJDKHBI MPOBOJIUTHCS B
CHCIHMATM3UPOBAHHON ayJUTOPUH, OCHAIICHHOW COBPEMEHHOW OPITEXHUKOH W TEPCOHATBHBIMU
KOMIIBIOTEPAMH C TIPOTPAaMMHBIM O0OECIIEYCHHEM B COOTBETCTBHUM C TEMATHKOW HW3y94aeMOro
matepuaia. Yucio pabodMx MeCT B ayJAMTOPUH JOJDKHO OBITH JOCTATOYHBIM ISl OOCCIICUCHUS
WHIMBUIYAIBHONH pabOThl CTyIeHTOB. Pabodee MecCTO mMpernojaBaTelis JTOJDKHO OBITh OCHANICHBI
COBPEMEHHBIM KOMITBIOTEPOM C TMOJAKIIOYCHHBIM K HEMY MPOCKTOPOM Ha HACTCHHBIM 3KpaH, WIN
WHBIM aHAJIOTHYHBIM 10 (PYHKIIMOHATHPHOMY Ha3HAYCHUIO 000PYI0BAHUEM.

5.2 TpeGoBanusi K TPOrpaMMHOMY 00eCIIeYEeHH IO

Jlnst  BBIMOJNHEHUS J1a0OpaTOpHBIX pabOT M CaMOCTOSITENbHON paboThl HEOOXOIMMO
clleIyrolee mporpaMMHoe o0ecTiedeHue:

1. Microsoft Windows.

2. Be06-6paysep, Chrome.

3. 11O, mpenocTaBi€HHOE NIPENOIABATENEM

6 MerToaguueckne peKOMeHIANUN

6.1 MeTonnueckue peKOMeHAAIUM IS NIPeNnoAaBaTeis 0 OpraHu3anuu
00y4eHus

1. [Ipr MOATOTOBKE K 3aHATHAM CJIEIyET NMPEeIBAPUTEIBHO IPOpadbOTaTh MaTepruai 3aHsITHS,
IIPEyCMOTPEB €ro Nnojady TOYHO B OTBEJEHHOE AJI 3TOrO BpeMs 3aHATHA. CiaenyeT NOArOTOBUTh
HEoOXO0UMblE MaTepuajbl — TEOPETUUYECKUE CBEACHMs, 3a1auu U ap. [lpu mpoBeneHuun 3aHATHA
clleZlyeT KOHTPOJIMPOBATh M0Jady MaTepuayia U pelleHue 3aJaHui ¢ yueTOM y4eOHOro BpEeMEHH,
OTBEJICHHOTO JIJISl 3aHATUSI.

2. Ilpu npoBepke pabOT M OTYETOB CIEAYET YYHUTHIBATh HE TOJIBKO MPAaBUIIBHOCTb
BBIMIOJIHEHMSI 3aJaHuil, HO M ONTUMAJIbHOCTh BBIOPAHHBIX METOJOB pEIICHUS, NPAaBUILHOCTH
BBITNIOJIHEHMSI BCEX €T0 IL1aroB.

6.2 MeToan4yeckue yKa3aHus sl 00yYAKOIUXCH 110 OCBOCHUIO U CHUIIINHbBI

N3ydenune MUCIMIUIMHBI OCYIIECTBISIETCSI B CTPOTOM COOTBETCTBHH C IIEJICBON YCTAHOBKOI B
TECHOM B3aUMOCBSI3H yueOHbBIM Mm1aHOM. OCHOBOI TEOPETUUECKON MOATOTOBKH CTYICHTOB SIBIISIOTCS
ayJIMTOPHBIC 3aHSITHS, CEMUHAPHI M TPAKTUKH.

B mpomecce camocTosiTenbHONM pabOThl CTYACHTHI 3aKPEIUISIOT W yrayOJsiOT 3HaHUS,
MOJTYYCHHBIE BO BpEMs ayJUTOPHBIX 3aHSATHH, TOpabaThIBalOT KOHCIIEKTHI M 3aITUCH, TOTOBITCS K
MPOMEXKYTOUHOH aTTecTal, a Tak)Ke CaMOCTOSTENbHO H3y4yaloT OTIEIbHBIE TeMbl yueOHOU
IPOTPaMMBI.

Ha 3aHsTHSX CTYIZEHTOB, B TOM 4YHCII€ MPEANOJararmiux MPaKTHUYECKYIO AeSTeIbHOCTS,
OCYILECTBIISICTCS 3aKPETJICHUE TTOJYYSHHBIX, B TOM YHCJIE M B IIPOLIECCE CAMOCTOSTEIHHON pabOTHl,
3HaHuil. Ocoboe BHMMaHUE oOpallaeTcss Ha Pa3BUTHE YMEHUW U HAaBBHIKOB YCTAHOBJICHHS CBSI3U
MIOJIOKESHUN TEOPUH C MTPOPECCHOHATBHON IATEIBHOCTHIO OYAYIIETO CIeIHAINCTA.

CamocTtosaTenbpHas paboTa OCYIIECTBISETCS MHAUBHIyallbHO. KOHTPOIb caMOCTOSTENBHOMN
paboThI Opranu3yeTcs B IBYX GopMax:

. CaMOKOHTPOJIb M CAMOOIIEHKA CTY/ICHTA;

. KOHTPOJIb CO CTOPOHBI TTPENoaBaTesiel (TEKyIUi U IPOMEKYTOUHBIH ).

Texymuii KOHTPOIb OCYIIECTBISAETCS HA AYAUTOPHBIX 3aHATUSX, TPOMEKYTOUYHBIN KOHTPOIh
OCYIIIECTBIISICTCS HA 3a4€Te B MUChbMEHHOM (yCTHOM) hopme.

Kputepusimu o11eHKH pe3yIbTaTOB CAMOCTOSITEILHON pabOThI CTYACHTA SBISIOTCS:

o YPOBEHb OCBOEHHSI CTYJICHTOM y4eOHOTrO MaTepHara;



® YMCEHUA CTYACHTA HMCIIOJIB30BATh TCOPETUYCCKUC
MPAKTUYCCKUX 3aa4;

. c(hOpMHUPOBAHHOCTH KOMIIETCHIINI;
. oopmIIeHHE MaTeprasa B COOTBETCTBUU C TPEOOBAHUSIMH.

7 @@OoHJA OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLEHUBAHUS Pe3yJbTATOB 00y4eHus!

3HaHUA 1pHU  BBIIIOJIHCHUU

B npornecce 00ydeHHsT HCTIONB3YIOTCS CIEIYIONME OIEHOUYHBIE (POPMBI CAMOCTOSTEIHHOMN
paboThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOUHBIX

aTTECTaIlUN:

e jabopaTopHbIe pabOTHI, IK3aMEH.

7.2 lIxkana U KPpUTEPUHU OLCHMBAHUS Pe3yabTATOB 00y4eHHS

[Tokazarenem olleHMBaHUs KOMIIETEHIMI HA pa3IMYHbIX ATanax UX GOPMUPOBAHUS SIBIISIETCS
JOCTIKEHUE 00y4JaloUIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS MO JUCLUIUINHE.

Iloka3aTeian

Kpurepun oueHuBanus

2

3

4

5

[TK-1. Cioco6eH BBIMOIHATH pabOTHI 10 co3anuio (Moaupukanun) u conpoBoxaenuto UC,
ABTOMATH3MPYIONIMX 33]]a9 OPTaHU3AI[MOHHOTO YIIPABJICHUS U OM3HEC-TIPOIIECCHI

UIIK-1.2. Ymers:
POBOJIUTH
CPaBHUTEIbHBIN
aHaJIN3 U BEIOOD
UKT nna
peLeHus
IPUKJIIATHBIX
3aJa4 ¥ CO3JaHus
UH(POPMALIMOHHBI
X CUCTEM

OOyuvarommiicst
JNEMOHCTpPUpPYE
T IIOJTHOE
OTCYTCTBHE
HITN
HEJOCTAaTOYHOE
COOTBETCTBHUE
Marepuainy
JTUCIUILINHEL
3HAHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITUM
JUACIUATLINHEL.

OOyuarommiics
JEMOHCTPUPYET
HETIOIHOE
COOTBETCTBHUE
CIEIYIOIINX
3HAHUH,
YKa3aHHBIX B
MHJIUKATOpax
KOMIICTCHITUM
JHCIUIINHEL
Homyckarorcst
3HAYNUTCIILHBIC
OIIHOKH,
MPOSIBISETCS
HEJI0CTATOYHOCT
b 3HAHUMH, IO
pAny
MokazarTeliei,
oOydaromuics
HUCTBITBIBACT
3HAYNUTCILHBIC
3aTpyIHEHUS TIPU
OINIEpUPOBAHUU
3HAHUSIMU TIPU
HX IIEPEHOCEe HA
HOBBIE CUTYAIINH.

OO0yuarommiics
JEMOHCTPUPYET
YJaCTHIHOC
COOTBETCTBHUE
CIEQYIOIINX
3HAHUH,
YKa3aHHBIX B
MHJIUKATOpax
KOMIICTCHITUM
JHCIUIINHEL
Ho

JIOITY CKaKOTCSI
HE3HAYUTEIIHHBI
€ OIIINOKH,
HETOYHOCTH,
3aTpyAHECHUS
npu
AHATMTUYCCKHUX
omneparusx.

OO0yuarommiics
JEMOHCTPUPYET
TTOJTHOE
COOTBETCTBHE
CJICTYIOIINX
3HAHUM,
YKa3aHHBIX B
WHJUKAaTOpax
KOMIICTCHITUI
JHUCIUTINHEL
CB0060IHO
onepupyeT
nproOpeTeHHBIM
Y 3HAaHHUSMU.
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[1K-2. CnocoOeH ocyuiecTBIATh yrpaBieHue npoekramu B ooiaactu T Ha ocHOBe MOTy4eHHBIX
IUTAHOB IIPOEKTOB B YCJIOBHSIX, KOTJ1a IPOEKT HE BHIXOJUT 3a MPEEIIbl YTBEPKICHHBIX

napaMeTpoB

HIIK-2.1. meToasl
U CpelcTBa
OpraHu3aluu U
ynpasienuss UC
Ha BCEX CTaausx
KU3HEHHOTO
UK

OObyuarommiics
JIEMOHCTPUPYE
T IIOJHOE
OTCYTCTBHUE
HIIH
HEJOCTAaTOYHOE
COOTBETCTBHE
Marepuany
JHACIATLIMHEI
3HAHWMH,
YKa3aHHBIX B
WHJIMKATOpax
KOMIIETCHITUM
JUACIUATUIMHEI,

OO0yuaromwmiics
JIEMOHCTPHUPYET
HETIOIHOE
COOTBETCTBHE
CIEAYIOIIMNX
3HAHHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITHI
JUCIUTLINHEL.
Jonyckarorest
3HAYUTEILHBIC
OIIIHOKH,
MIPOSIBIISIETCS
HEJOCTATOYHOCT
b 3HAHWM, 1O
pAny
IMoKa3aTelei,
oOy4aromuics
HCIBITHIBACT
3HAYUTEILHBIE
3aTpyAHCHUS TIPH
ONEPUPOBAHUU
3HAHUSIMU TIPU
UX MEPEeHoce Ha
HOBBIC CUTYaIIUH.

OO0yuarommwmiics
JIEMOHCTPHUPYET
YacTUIHOE
COOTBETCTBHE
CIEIYIOIINX
3HaHHUH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITHI
JUCIUTLINHEL.
Ho
JIOITyCKaIOTCSI
HE3HAYUTECIIHHBI
¢ OIIUOKHU,
HETOYHOCTH,
3aTpyIHCHUS
npu
AHAIMTUYCCKHUX
onepanusx.

OO0yuarommwmiics
JIEMOHCTPHUPYET
MIOJIHOE
COOTBETCTBHE
CJIe Ty FOIIIHX
3HAHUM,
YKa3aHHBIX B
WHUKAaTOpax
KOMIIETCHITUIH
JTUACITUILIAHEIL.
CBoOoaHO
OTIEpHUPYET
npruoOpeTeHHBIM
1 3HAHUSIMU.

[1K-3. Criocoben pazpabaTsiBaTh TpeO

OBaHM U IPOEKTUPOBATH MPOTPAMMHOE

obecnieueHue

HIIK-3.1. 35aTh:
BO3MOXKHOCTH
CYHIECTBYIOIIEH
pOrpaMMHO-
TEXHHUYICCKOU
APXUTEKTYPHI,
Bo3MoxuocT
COBPEMEHHBIX U
MEePCIEKTUBHBIX
CpEenCTB
pa3paboTKu
MPOrPaMMHBIX
MIPOJTYKTOB,
TEXHHUYECKHUX
CPE/ICTB.
HIIK-3.2. YMeTh:
HCIOJIL30BATh
CYIIECTBYIOIINE
TUTIOBBIE PEIICHUS
U 11a0JIOHBI

OO6yuarommmiics
JNEMOHCTPUPYE
T IOJIHOE
OTCYTCTBHE
HIIH
HEIOCTATOYHOC
COOTBETCTBHE
MaTepuany
JUACIATUIMHEI
3HAHUM,
yKa3aHHBIX B
WHANKATOpax
KOMIICTCHITUM
TACIUTUIMHEL

OOyuarommiics
JIEMOHCTPUPYET
HETIOIHOE
COOTBETCTBHUE
CIEIYIOIINX
3HaHUIA,
YKa3aHHBIX B
MHJUKAaTOpax
KOMIIETEHIH
JMCIHATIINHEL
Homyckatorcst
3HAYNUTCILHBIC
OIIINOKH,
MPOSIBISIETCS
HEJ0CTaTOYHOCT
b 3HaHUH, IO
pAny
IoKa3aTesei,
oOyuaromuncs
HCIBITBIBACT

OOyuarommiics
JEMOHCTPUPYET
YaCTHYHOC
COOTBETCTBHUE
CIICAYIOIIHNX
3HaHUIA,
yKa3aHHBIX B
WHIANKATOpaX
KOMIIETEHINH
JTUACIIUILINHEIL.
Ho
JIOTTYCKAIOTCS
HE3HAYUTEIILHBI
¢ OIIMOKHU,
HETOYHOCTH,
3aTpyIHEHUS
npu
AHAJIMTUYECKHUX
oTeparusXx.

OO0yuarommiics
JEMOHCTPUPYET
MOJIHOE
COOTBETCTBUE
CJICTYIOIINX
3HAHUH,
yKa3aHHBIX B
WHANKATOpaxX
KOMIIETEHIINH
JTUACLIUILINHEI.
CBo0OomHO
orepupyer
pUOOPETEHHBIM
1 3HAHUSIMU.
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MPOEKTUPOBAHUS
IPOrPaMMHOTO
obecneyeHus;
MPUMCHSITh
METOJIbI U
CpencTBa
MPOEKTUPOBAHUS
IPOrPaMMHOTO
obecneyenus,
CTPYKTYp JaHHBIX,
0a3 JaHHBIX,
IPOTPaMMHBIX
uHTep(DEencoB.
HIIK-3.3.
Bianers:
COBPEMEHHBIM
UHCTPYMEHTApUEM
u cpenamu
MPOEKTUPOBAHUS
IPOrPaMMHOTO
KOJIa

3HAYUTEIIbHBIC
3aTpyJHEHUS NpU
OIEpUPOBAHNUN
3HAHUSAMHU IIPU
UX IIEpEHOCce Ha
HOBBIE CUTYalIUH.

[[Ixana oneHUBaHUS Pe3yIbTATOB MPOMEKYTOYHOM aTTECTALIMK U €€ ONTMCAaHHE:
DopMa NPOMEKYTOYHON aTTECTALMH: IK3aMEH.

[IpomesxyTounas arrectanus oOydaromuxcs B popme 3a4éta mpOBOJUTCS MO pe3yIbTaTaM
BBIMIOJIHEHHSI BCEX BUAOB Y4eOHOH palOOThl, MPEeIyCMOTPEHHBIX YYEOHBIM IUIAaHOM IO JaHHOU
JUCLUILINHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIEBAEMOCTH B
TedeHue cemectpa. OIEeHKa CTENeHH TOCTHKEHHUS OOYy4YaloUIMMUCS IUIAHUPYEMBIX pPe3yJIbTaToOB
o0yuyeHHs] 1O JAUCHUIUIMHE (MOIYJI0) TPOBOAWUTCS TpEnojaBaTeieM, BEAyIIMM 3aHATHS I10
JTUCIUILIMHE (MOIYJII0) METOJIOM 3KCIEepTHOM olleHkH. [1o uToram nmpomexxyTouHOM arTecTaiuu 1o
JUCLUIUINHE (MOZYJII0) BBICTABIISIETCS OLIEHKA «3a4TEHO» WM «HE 3a4TEHOM.

K mpomexyToyHOW aTTecTanuu IOMYyCKAIOTCS TOIBKO CTYACHTHI, BHIMOJIHUBIINE BCE BUIIBI
y4e0HOI paboThI, MPEyCMOTPEHHBIC paboveH MPOrpaMMOi TUCIUTIIHHEL.

Ikaja oueHuBaHus Onucanue
OTnuanHO Cpennee 3HaueHue As BceX GOPMUPYEMBIX HA MOMEHT MPOBEICHUS
aTTECTAllMM YpPOBHEN KOMIETEHUU — 5. BhINOJHEHBI BCE BUIbI

y4eOHOM paboThl, MperyCMOTpPeHHbIE Yy4eOHBbIM IUIaHOM. CTylIeHT
JEMOHCTPUPYET  COOTBETCTBME  3HAHWH, YMEHUW,  HABBIKOB
MIPUBEICHHBIM B Ta0JIHIIAX MMOKa3aTeseil, onepupyeT npuoOpeTeHHBIMU
3HAHUSIMU, YMEHHSIMHU, HAaBBIKAMHM, NPHUMEHAET HMX B CHUTyalusax
MOBBIIEHHONW CHOXHOCTU. [Ipm 3TOM MOTryT OBITH JOMYIIEHBI
HE3HAYUTCIIbHBIC  OIMMMOKW, HETOYHOCTH, 3aTPyJAHCHHUS  TIpU
AQHAJIUTUYECKUX OIEpanusix, MepeHoce 3HaHUW U YMEHHUIl Ha HOBBIE,
HECTaHJAAPTHBIE CUTYALIMH.

Xopouio

Cpennee 3HaueHue Ais BceX GOPMUPYEMBIX HA MOMEHT MPOBEICHUS
aTTeCTallul YpPOBHEH KommeTeHUuid — 4. BhIMogHEHBI BCE BHIIBI
y4eOHOI paboThl, MPeryCMOTpPeHHbIE Yy4eOHBbIM IUIaHOM. CTylIeHT
JEMOHCTPUPYET HEINOJHOE, IPAaBWIBHOE COOTBETCTBUE 3HAHUMU,
YMEHH, HaBBIKOB MPUBEICHHBIM B TaONIUIIAX MMOKa3aTenei, 1ubo eciu
P 3TOM OBLIU 0NYILIEHBI 2-3 HECYIIIECTBEHHbIE OIIMOKH.
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Y 10BIIETBOPUTEIILHO Cpennee 3HaueHHe Ui BceX (POPMUPYEMBIX Ha MOMEHT MPOBEICHUS

aTTeCTAallMd YpPOBHEH KoMIeTeHUuid — 3. BhIMoJHEHBI BCce BUIbI
yueOHO#l paboTbl, NperycMOTpeHHble Y4eOHBbIM IutaHoM. CTyaeHT
JEMOHCTPHPYET COOTBETCTBHME 3HAaHWM, B KOTOPOM OCBEIIEHA
OCHOBHasi, HambOojee BakKHAs YaCTh MaTepuaga, HO TMPH ITOM
JOTYIIIEHA OJTHA 3HAYMTEJIbHAsI ONTMOKA WM HETOYHOCTD.

HeynosnersopurensHo | He 1OCTUTHYTO MOpOroBoe 3Ha4yeHHE XOTSI Obl JUIsl OJJHOTO YPOBHS

(hopMUpyEeMBbIX HA MOMEHT IIPOBEICHUS aTTecTalu KomnereHuuid. He
BBITIOJTHEH OJWH WM Oojiee  BUAOB  y4eOHOHW  paboTHI,
MPEeIyCMOTPEHHBIX y4eOHBIM TMJIaHOM. CTyIeHT AeMOHCTPUpPYET
HETIOJTHOE€ COOTBETCTBHE 3HAHHI, YMEHHUH, HABHIKOB MPUBEIACHHBIM B
TabmuIax ToKa3aTeslel, JOMyCKaloTCi 3HAYUTEIbHBIC OIIMOKH,
MPOSIBISICTCSL OTCYTCTBHE 3HAHWUW, YMEHUH, HABBIKOB IO Psay
MOKa3aTesei, CTy/IeHT UCIBITHIBACT 3HAUUTEIbHBIC 3aTPYJHEHUS TpU
OTICPUPOBAHUU 3HAHUSIMU U YMEHHUSIMHU MPH MX MEPEHOCE HAa HOBHIE
CUTYaITUH.

7.3 OueHo4HbIE CpeaCTBA

7.3.1 Bonipocsl 1151 3a4eTa

e Al

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.

Omnpenenenne MoHATHA "BUPTyalibHas peadbHOCTh" (VR).
Omnpenenenne NoHsTHA "noN0IHEHHAs peanbHOCT" (AR).
OCHOBHBIE TOHSTHS BUPTYaJIbHON PEaTbHOCTH.

CereBast BUpTyalibHasl peabHOCTb.

AnmnapaTHbIE CPEJCTBA BUPTYAIbHON peaibHOCTH.
BupryansHas peanbHOCTh B TPOMBIIIJICHHOCTH.
BupryansHoe 00ydeHue, TpeHaXepbl U CUMYJISITOPHI.
Cucrembl BUPTYyaIbHOM pPEaTbHOCTH B IPOSKTUPOBAHUH.
BuptyanbHble penieHus B My3eMHOM NpaKTUKE.

. Komnrorepnsie urpsl u BP.

. Komnmanuun-nuaeps! B pa3BUTHU CUCTEM BUPTYAJIBHON PEAIBHOCTH.

. Uctopus pa3sBUTHSA CUCTEM BUPTYaJIbHOM PEAIbHOCTH.

. [lepciekTUBBI BUPTYaJIbHON PEATLHOCTH.

. Buzbl BUpTyaJIbHON PEAIBHOCTH.

. OOBEKTHI BUPTYAJIbHON PEATBHOCTH.

. BupTtyanpHas peanbHOCTb U IONIOJHEHHAS pEAIbHOCTh — CPAaBHEHHUE.

. DTaIbl ¥ TEXHOJIOTUH CO3AaHus cUcTeM VR, CTpyKTypa U KOMIOHEHTHI.

. OTallbl ¥ TEXHOJIOTHH co37aHus cucteM AR, CTpyKTypa ¥ KOMIIOHEHTHI.

. O630p u cpaBHEHHE COBpeMEeHHBIX 3 D-nBIKKOB. BO3MOXHOCTH, yCITOBHS

HCIIOIb30BAHMSL.
OnumuTe aKTyanbHbIC TEHISHIIMN pacIMpeHHON peaibHOCTH (XR).

OOBsicHHTE, B UEM 3aKII0YAETC HEOOXOIUMOCTh CO3/JaHUs TPOTOTHIIOB
MOJIb30BATEIBCKIX HHTEP(EHCOB.

Uro Ttakoe 3D npoTtoTUNUpOBaHKE?

Uro Takoe nqu3aiiH B3auMoAeUcTBUA?

Uro Takoe qu3aifH MOJIB30BaTENbCKOTO HHTEpdeiica?

Onwummre pa3HAIy MEXITy SKpaHHBIMH HHTEepQeiicaMu 1 TPEXMEPHBIMHU.
OOBpsicHHTE, KaK YeI0BEYECKUH T1a3 BOCIPUHUMAET TITyOHHY.

Onumure TUIBI TEXHOJIOTUHA MO3ULIMOHHOTO OTCIIEKUBAHUS.

Kakue napaaurmsl Bzaumoneiictsus ans AR/VR cymectByror?

Onumure HECKOJIBKO M1a0JI0HOB MPOEKTUPOBAHUS TPEXMEPHOTO B3aUMOACHCTBHUS.
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30. Kak onpeaensaTs 1enu 103a0minTH?

31. OOBsCHUTE Pa3HUILY MEXKITY KOHIETITYaTbHBIM U IETATBHBIM TU3AHHOM.

32. OnuuuTe HeCKOIbKO METOIOB MCCIIEI0OBaHUS M0Jb30BaTEICH M OLICHKH F03a0MIIMTH.
33. OnumuTe npuHIMN padoTel Moaenn Hopmana.

34. OnumuTe HeCKOJIBKO TeOpHuil, OOBSACHSIOMUX MPUYNHBI YKaUHBAHUS.
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