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1 ]_Ie.]ll/l, 3a/lavYi U IVIAaHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o AMCIUIIJINHE

K ocHOBHBIM 1eJ15IM OCBOCHUS AUCIUTUTHHBI « COBpEMEHHBIE METO/IbI Pa3paboTKH BeO-
HPUI0KEHUI) OTHOCUTCS:

e W3y4YeHHE 00JaCTH MPUMEHEHHUS CHCTEM BHPTYaIbHOHN U JONOJTHEHHOW PEaTbHOCTH,
OCHOBHBIE MTOHSTHS, IPUHLIUIIBI U HHCTPYMEHTapUu pa3paboTku cucteM AR/AR;

e IpPHMEHEHHE MOJYUYCHHBIX 3HAHUH MIPU IPOSKTHPOBAHNH cucTeM VR, uMmopTupoBaTh
3D-monenu B cpeny pa3pabotku VR/AR;

e (opmupoBanue 1 pa3BUTHE Y O0YUAIOIIUXCS MHTEIUIEKTYaIbHBIX U MPAKTHYECKUX
KOMIIETEHIMI B 00J1aCTH CO37jaHUsl IPOCTPAHCTBEHHBIX MOJIENIEH;

e  OCBOEHHE AJIEMEHTOB OCHOBHBIX MPEANPO(ECCHOHATHHBIX HABBIKOB CIICIIUAIUCTA 10
TPEXMEPHOMY MOJIEITMPOBAHUIO;

e (opMupoBaHHE HABBIKOB UCTIOIB30BAHUS COBPEMEHHBIX TEXHOJIOTUI
IpOrpaMMUPOBAHUS;

e 3aKpeIUICHHUE MOJIyYaeMbIX B CEMECTPE 3HaHUI U HABBIKOB HA MIPAKTUKE;

e (opMupoBaHHE B3aUMOCBSI3€Hi, MOIyYaeMbIX B CEMECTPE 3HAaHUH U HaBBIKOB C
M3yYEeHHBIMHU paHee U U3y4aeMbIX HapalljiesIbHO C TaHHON IUCIUILTHHOMN;

e IIOJArOTOBKA CTYJEHTOB K JI€ATEIILHOCTU B COOTBETCTBUHU C KBAIN(UKALUOHHON
XapaKTepUCTHKON OakaaBpa.

K ocHOBHBIM 3a1a4aM nuciumInHbl « COBpeMEHHbIE METO/Ibl pa3padoTKu BeO-

NPUIOKEHUI» OTHOCUTCS CPOPMUPOBATH Y CTYACHTOB CIIEIYIONINE HABBIKH:

e  OPUEHTHPOBATHCS B TPEXMEPHOM IIPOCTPAHCTBE CLICHBI,

e 3 (heKTUBHO UCTIONB30BaTh 0A30BbIE MHCTPYMEHTHI CO3AaHUS OOBEKTOB,;

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

e 00BEIMHATH CO3JJaHHBIE OOBEKTHI B (DYHKIIMOHAIBHBIE TPYTIIHI;

e CO3/aBaTh IPOCThbIE TPEXMEPHBIE MOJIEIH U pacleyaThiBaTh UX Ha 3dnpuHTepe Uiu
MOJIEIIUPOBATh UX C IOMOIIBI0 3d-pyyKHy;

e H3yYEHHUE U OCBOCHHME TEOPETUYECKOI0 MaTepuaa, Kak B polecce KOHTAKTHOM, TakK U B
X0JIE CAMOCTOSITETIbHOU paboThI;

e BBINOJIHEHUE NPEIOCTABICHHBIX MPAKTUUECKUX 3aJaHUH Pa3In4HbIX (OPM, KaK B
IPOLIECCE KOHTAKTHOM, TaK U B X0OJI€ CAMOCTOATEIbHON PadOThI;

e camocTosTeNbHas paboTa HaJl TEeMAaTUKON TUCIUILINHBI U1 POpMUpPOBaHUS
KOMTIETCHIIHI OCHOBHOU MPOQeCCHOHATBHON 00pa30BaTeLHOM MIPOTrPaMMEI (J1aee,
OIIOI).

OOyuenne mno jaucuuiuiiHe «COBpEMEHHBIE METO/AbI Pa3pabOTKU BeO-TPUIIOKEHUID

HampaByieHO Ha (OPMUPOBAHKE Yy O0YUAIOIIMXCS CIETYIOMINX KOMIIETEHLIUM)!

Koa m HanmeHoBaHnue KOMIETEHIMIA NHankaTopbl 10CTHKEHUSE
KOMIIETeHI[M U
ITK-1. CriocoOGeH BBITIOJIHATH paOOTHI TTO CO3TaHHIO NIIK-1.2. YMeTh: mpoBOIUTH
(MoaudUKaIMK) U conpoBoxkaeHuI0 UC, CpaBHMUTENbHBIN aHaN3 U BbIOOp UKT

JJIA pCHICHUA IMPUKIIAAHBIX 3a/la4 U

ABTOMATU3HUPYIOIIMX 3aa4i OPraHU3allMOHHOTO
co31aHus UHHOPMAIIMOHHBIX CHCTEM

yIpaBjeHUs: U OM3HEC-TIPOIIECCHI

[TK-2. Crioco0eH oCymecTBIATh yIpaBICHNE NIIK-2.1. meToxb! 1 CpeacTBa

npoektamu B o0iactu U'T Ha OCHOBE MOTy4YEHHBIX oprauusanuu u ynpasienus UC na

TJIaHOB TIPOEKTOB B YCJIOBMSX, KOT1a MPOEKT He BCEX CTANAX KU3HCHHOTO KA.

BBIXOIUT 3a IMPEACIIbI YTBCPIKACHHBIX I[TAPAMCTPOB

[1K-3. Crioco6eH pa3pabaTeiBaTh TpeOOBAHUS U NIIK-3.1. 3HaTh: BO3MOXHOCTH
MIPOEKTUPOBATH MTPOTrPAMMHOE O0ECTICUCHUE CYHIECTBYIOILEH IIPOrPaMMHO-
TEXHUUYECKON apXUTEKTYPBI;
Bo3M0KHOCTH COBPEMEHHBIX U
NEePCIEKTHBHBIX CPEACTB Pa3pabOTKH




IPOTPAaMMHBIX TPOTYKTOB,
TEXHHYECKHX CPEJICTB.

NIIK-3.2. YMeTh: UCTI0Ib30BaTh
CYIIECTBYIOIINE TUTIOBBIC PEILICHUS
111a0JI0HBI TPOEKTUPOBAHUS
HIPOTPaMMHOTO 00ECIICUEHHS;
IPUMEHSTH METOIBI M CPEJICTBA
NPOEKTHUPOBAHUS IPOTPAMMHOTO
oOecrnieyeHus, CTPyKTyp AaHHBIX, 0a3
JAHHBIX, IPOrPAaMMHBIX HHTEP(EICcOB.
NIIK-3.3. Boagers: COBpeMEHHBIM
UHCTPYMEHTAPHEM U CpelaMu
POEKTHPOBAHUS TIPOTPAMMHOTO

KOJ1a.

B nporiecce ocBoeHust 00pa3oBaTebHON MPOTPAMMBI JaHHBIE KOMIIETEHIMH, B TOM YHCIIE UX

OTJIeIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MTOA3TANHO B X0/1€ OCBOCHHUS 00YyYaIOIIUMUCS AUCIUILIIUH
(Momyseil), mpakTHK B COOTBETCTBHH C yUeOHBIM IUIAHOM M KaJICHJApPHBIM rpaduKoM y4eOHOTo
nporecca.

2 MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Hucuumuimaa « CoBpeMeHHbIE METO/IbI Pa3pabOTKH BEO-TIPUIIOKEHUID) OTHOCUTCS K YUCITY
y4eOHBIX AUCUUIUIMH YacTH, (POPMUPYEMOI Y4aCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHIA.

JlucummiimHa B3auMOCBSI3aHa JIOTHUECKH U COJIEPIKATENbHO-METOAUUECKH CO CIAEAYIOLUMU
aucuuiuimHaMu ¥ npaktukamu OITOIT:

e Be06-pa3zpaboTka Ha CTOpPOHE KIIMEHTA;

o CepBepHas BeO-pa3paboTKa;

e AnropuTMHuYEcKOE MPOrpaMMHUPOBAHUE;

e OcHogsl pazpabotku KUC;

o be3zonmacHocTh HH(pOPMAIMOHHBIX pecypcoB B IHTEpHET;

e lHnexkcupoBaHHe TEKCTOB U MHPOPMAIIMOHHBIHN MOUCK;

o Pa3paborka KUC;

e Be0-pazpaboTka.

3 CTpykKTypa U colepraHue TUCHUIINHBI

OO6miasi TPYJOEMKOCTh JUCHMIUIMHBI COCTaBisieT 4 3aueTHbIX eAuHUIBL, T.e. 144
aKaJIeMMYeCKUX Yaca (M3 HUX 72 YacoB — CaMOCTOsTeIbHAas paboTa CTYJIEHTOB W /2 dYaca —
ayJIUTOPHBIE 3AHSTHS).

Pazgenpl MUCHMIUIMHBI M3YyYarOTCsS Ha YETBEPTOM Kypce B CEIbMOM ceMecTpe, ¢opma
MPOMEKYTOYHOM aTTECTAINH - IK3aMEH.

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH
(o ouHoOii hopme 00yUeHUSsT)

Ne . KoauuecTBo CeMmecTpbl
Buj yueOHoii padoThl
n/n 4acoB 7
1 | AyautopHble 3aHATHSA 72 72

B toMm uucne:

1.1 | Jexuuu 36 36

1.2 | CemuHapcKue/IpakTUYECKHUE 3aHATHS




1.3 | JIabopaTopHble 3aHITHS 36 36
2 | CamocTosiTeibHAsI padoTa 72 72
3 | [IpomeskyToYHAas aTTeCTALMS
9K3aMeH 9K3aMeH
Hroro: 144 144

3.2 TemaTHuyecKuii NJIaH U3yYeHUS TUCHHUIIMHBI

3.2.1 Ounas popma oOydeHuUs

TpyroeMKoCTh, Yac

AyauTopHasi pa6oTa g
zg | & |34)¢
Ne Pa3ieJibl/TeMbl o < % % = &z § g2 E
n/n JAHCIHUTLITHHBI 8 = e 2 5l S E|lze| 3¢
2 | § |EEE| ZE|E2|cd
= SRRV =) g % = =)
= s 9O © 8 S =
0 o < = =
O E = = S
1 Juzaiin B3anmoneiicteus st AR / VR: 8 2 2 4
BBCJICHHE
2 O0630p MHCTPYMEHTOB U METOJIOB 8 2 9 4
coznanus mpororunoB 3D Ul
3 OcCHOBBI HHTEPAaKTUBHOTO IM3aiiHa 8 2 2 4
4 Anmapataeie TexHonoruu ais 3D Ul 8 2 2 4
5 [Tapanurmsl B3aumoeiictaus st XR 16 4 4 8
6 O0630p mab10HOB poekTHpoBaHus 3D 16 4 4 3
Ul
7 [Iporiecc co3nanus nu3aiHa 16 4 4 8
8 Beenuue B uccienoBanue 16 4 4 8
MOJIb30BaTeNe
9 OCHOBHBIE KOHIIEIIIINHA OLIEHKH 16 4 4 8
F03a0MJIUTH
10 | FO3a0unuTH-TECTUPOBAHKE: 16 4 4 8
MOATOTOBKA
11 | FO3a0uauTH-TECTUPOBAHKE: MOISpaIUs 16 4 4 8
Y aHAJIU3 JJAHHBIX
Hroro 144 36 36 72
3.1 Buasbl yueoHo#i padoThl M TPYA0EMKOCTh
(mo 3a04uHoii popme 00yUeHHS)
Ne . KoanuyecTBoO CemecTpsl
Buna yueOHoi# padoThl
n/n 4acoB 9
1 | AyauTopHble 3aHATHS 16 16
B ToMm uuce:
1.1 | Jekiuu 8 8
1.2 | CemuHapCKHE/IPAKTHUECKUE 3aHITUS
1.3 | JJaGoparopHbie 3aHATHUS 8 8
2 | CamocTosiTesibHasi padoTa 128 128
3 | [IpomexkyToyHas aTTeCTANMS
9K3aMeH 9K3aMCH




| Uroro:

144

144

3.2 TemaTHuyecKuii NJIaH U3yYeHUS TUCIHUILIMHBI

3.2.1 3a0uHas popma 0O0yUeHUs

TpyroeMkocTb, 4ac

AyauTopHasi padora
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1 Juzaitn B3anmoperictus s AR / VR: 9 0,5 0,5 3
BBEJICHUE
2 O030p HHCTPYMEHTOB U METO/I0B 9 0,5 0,5 3
coznanus mporotunoB 3D Ul
3 OcCHOBBI HHTEPAKTUBHOTO JIM3aiiHA 9 0,5 0,5 8
4 Anmapataeie TexHonoruu ais 3D Ul 13 0,5 0,5 12
5 [Tapagurmsl B3aumoaecTBust 1yt XR 13 0,5 0,5 12
6 00630p ma610HOB MpoeKTUpoBaHus 3D 13 0,5 0,5 12
Ul
7 [Iporniecc co3ganus nu3aiHa 13 0,5 0,5 12
8 Beenuue B uccienosanue 15 0,5 0,5 14
MOJb30BaTeNICH
9 OCHOBHBIE KOHIIEIIIINHA OLIEHKH 16 1 1 14
103a0MIUTH
10 | FO3a0unuTH-TECTUPOBAHKE: 16 1 1 14
IIOTOTOBKA
11 | KO3a0unuTu-TecTUpOBaHUE: MOJEpaIHs 18 2 2 14
¥ aHAJIN3 JaHHBIX
Hroro 144 8 8 128

3.3 Conep:xaHue TUCHUILTHHBI

1. Jluzaitn B3aumojetictBus 1 AR / VR: BBenenne

Konuenuuu n0nogHeHHOM, CMENIaHHOM, BUPTYaJbHOW U PACIIUPEHHON PEAIbHOCTH.

Kpatkas uctopus u Tekyuiee COCTOSHIE UMMEPCUOHHBIX TeXHOJIOTHil. [IpruMepbl ncnonb30BaHus
UMMEpPCHOHHBIX TexHoJorui. XR-Tpenast. O6 3TOM Kypce.
2. 0O0630p UHCTPYMEHTOB U METOJI0B co3aanus npototunos 3D Ul

[Touemy nportoTunupoBanue umeet 3HaueHue. Kiaccugukanus MeTo108
npototunupoBanus 3D Ul. boauOunauur. Mcnonb30Banre NpuioKeHUN BUPTYyaIbHON pealbHOCTH
1utst 3D-prcoBaHUS IS CO3/IaHUS AICKU30B TIOJIL30BaTENbcKOTo nHTEpdeiica B 3D. Mcmonp3oBaHue
CHEIMAIM3UPOBAHHBIX PEIICHU 0e3 Ko/1a /Ui CO3JaHMsI MHTEPaKTUBHBIX MPOTOTUTIOB. KpaTkuii

0030p KOJIOBBIX PELICHUH.
3. OCHOBBI HHTEPAKTUBHOTO U3aiiHa

Konnenmus nonb3oBatensckoro nutepgeiica. [lonstie mpoctpaHcTBeHHOTo HHTEpdeEiica

(3D nmonw3oBarensckuii nHTEpdeiic). Konmenmus B3anmoneiictBus. KOHTEKCT MCIIONB30BaHUS
koH1enun. KoHrenus moiap30BaTebckoro omnbita. [TorsTue ro3adunutu. Moaens Mapka

Xaccernnais. LlenenanpaBiaeHHBIN MpoIiecc MPOSKTUpoBaHusl. J(n3aitH-nHGOPMATUBHBIC MOJICITH.

4. Arnmnapartssle TexHosoruu ais 3D Ul

[Tonstue moganpHOCTH B HCI. Kak mMb1 BoctipuHuMaeM riryouHy. KoH(umKT BeprenTHoCcTH

u akkomoanuu. O030p KOMITBIOTEPHO-YEITOBEYECKUX MOAATLHOCTEH U CBS3aHHBIX YCTPOWCTB




BbIBoJIa. Kimaccudukarus TeXHOIOTHI MO3UIIMOHHOTO clekeHus. O030p MOJATbHOCTEH "deTOBEK-
KOMIBIOTEP" U CBSA3aHHBIX YCTPOUCTB BBOJIa. HesiBHOE B3aMMOAEHCTBHE YEIIOBEKA C KOMITBIOTEPOM.
5. [Tapagurmsl B3aumonecteus miia XR

[TonsaTre o TexHukax B3anmojeicTus. Konmnenius napaaurm B3aumoaecteus. O630p
COBpPEMEHHBIX TapaaurM B3aumoeicTeus anst AR / VR.
6. 0630p madiaonoB npoektuposanus 3D Ul

Paznuunsie Tanbl qu3aiiHepckux 3HaHui. O630p mabI0HOB MPOSKTUPOBAHHUS,
UCIOJIb3YEMBIX B TPEXMEPHBIX MOJIB30BaTENbCKUX HHTEP(Peiicax.
7. IIpouecc co3nanus au3saiiHa

Konuenmus neneit ro3adunutu. [louemy HeoOXo1uMo Uccae10BaHUE allbTEPHATUBHBIX
BapHaHTOB Au3aitHa. KoHuenuus Bonpocos au3aiiHa. [Ipoecc cuHTe3a pemeHnii 1 uX CpaBHEHHUS.
Pa3Huna Mexay KOHLENTYyalbHbIM U JI€TaIbHBIM NPOEKTUPOBaHUEM. IHCTpyMEHTHI TBOPYECTBA.
Buapl nu3aiiHEpCKUX MPEICTABICHUM.
8. BBenenue B ucciaenoBanue nojap30Baresien

Konnenmus uiccneaoBarenbcKux BopocoB. Kitaccudukammsi MeTo10B UCCIICIOBAHHMS
noJsip3oBareneil. Knaccudukanus meto 0B oneHky 103adunutu. Kputepuu npuema Ha paborty.
CriocoObI MorcKa y4acTHUKOB.
9. OcHOBHbIE KOHIICTIIIMU OIICHKHU F03a0MIUTH

Kak mrom B3auMo1eicTBYIOT ¢ UG poBeIMU BemamMu. Mojens ctagun aeiicteus Hopmana.
[Tonsitue o npobnemax 103a0unutu. Jpyrue npodieMbl B3auMOICHCTBUS.

10.  HOzabunuTH-TECTHpOBAHHE: MMOJTOTOBKA
[InanupoBaHue 103a0MIUTH-TECTOB. MeTOIbI cOOpa TaHHBIX.
11. HO3abumuTu-TecTupoBaHre: MOICpPAIHS U AHAIHU3 TAHHBIX

00630p METOI0B MOJIEpalluy s 103a0MIUTH-TECTUPOBaHUS. MoaepupoBaHue 103a0UIUTH-
TECTOB. AHAJIN3 JAHHBIX F03a0MIUTH.

4  Y4yeOHO-MeTOAMYECKOe U MHGOPMALMOHHOE o0eceueHne

4.1 OcHoBHasi IuTEpaTypa

1. Kysmmunos, JI. P. OcHOBBI IporpaMMHUpOBaHus : yueOHOE TocoOue Jist By30B /
J. P. KyBmmuHoB. — Mockga : M3narensctBo FOpaiit, 2022. — 104 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-07559-5. — Tekcrt : aneKTpoHHBIH //
OopasoBarenpHas mwiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/493460

2. Tlonmoenwckuii, B. B. IIporpammupoBanue. ba3osbrit kypc C# : yueOHUK JIsl By30B /
B. B. ITox6enbckuii. — Mocksa : U3narensctBo FOpaiit, 2023. — 369 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-10616-9. — Tekcrt : 2neKTpOHHBIH //
OopasoBarenpHas mwiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/511747

3. Kynpuna, E. B. OcHOBBI aropuTMHU3aliviy U MpOrpaMMHUpOBaHus Ha s3bike C# : yueOHOe

noco6wue 1ist By30B / E. B. Kynpuna, M. B. OrueBa. — Mocksa : U3natensctBo FOpaiit,
2023. — 322 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-09796-2. — Tekcr :
anekTponHbIH // Obpa3oBatenbHas wiardopma FOpaiit [caiit]. —

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

4.2 JlonoJHUTEIbHAS JIUTEPATYpa

1. OrueBa, M. B. IIporpammupoBanue Ha si3bike C++: IpakTUYECKUi Kypc :
yaeOHoe nocobue aist By30B / M. B. Ornesa, E. B. Kyapuna. — Mocksa :
NznarensctBo FOpaiit, 2023. — 335 c. — (Bricmee o6pazoBanne). — ISBN 978-5-
534-05123-0. — Texkcr : anexTponHsIi // ObpazoBaTenbHas miargopma FOpaiir
[caiiT]. — URL.: https://urait.ru/bcode/515142
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4.3 DneKkTpoHHBbIE 00pa3oBaTe/IbHbIE pecypchl

OO0P He 3amnaHupoBaH

5 MarepuajJbHO-TEXHUYECKOE O0ecTeyeHue

5.1 TpeGoBaHusi K 000PY10BAHUIO ¥ MIOMEIEHHU IO 1JI51 3AHATHI

JlaGopaTopHble pabOThl M CaMOCTOsITeNIbHAsE paboTa CTYJIEHTOB JIOJDKHBI IMPOBOJIUTHCS B
CIIEHMAJIM3UPOBAHHON ayJIUTOPHM, OCHAILICHHOW COBPEMEHHOM OPITEXHHKOW M IEPCOHAIBHBIMU
KOMIIBIOTEPAMHU C MPOrPpaMMHBIM OOECIeYeHHEM B COOTBETCTBUM C TEMAaTHUKOM H3y4yaeMoro
Marepuana. Yuciao paboymx MECT B ayJAMTOPUHU JOJDKHO OBITh JOCTATOYHBIM IS 00€CTIeueHUs
UHIMBUAYAIbHOM paboThl CTyAeHTOB. Pabouee mecto mpemopaBarens JOJKHO OBITh OCHAILEHbBI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJKJIIOYEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIH 3KpaH, WU
UHBIM aHAJOTMYHBIM 110 (PYHKLIMOHATIBHOMY Ha3HAUEHHUIO 000PYL0BaHHEM.

5.2 TpeOoBaHusI K IPOrPaMMHOMY 00ecIedeHUI0

Jlis  BbIMONHEHUS J1abOpaTOpPHBIX pabOT M CaMOCTOATENbHOW paboThl HEOOXOAMMO
cllelyollee IporpaMMHOe 00ecIeueHue:

1. Microsoft Windows.

2. Be06-6paysep, Chrome.

3. IO, nmpenocraBieHHOE MTPETIOIaBATEIEM

6 MeToauuecKue peKoOMeH AU

6.1 MeToanyeckne peKOMeHAAIUM JIJIsl MPENoaBaTe s 0 OPraHu3auuu
00y4eHus

1. IIpu moATrOTOBKE K 3aHATHAM CIEIyeT MPeBAPUTEIHLHO MPopadoTaTh MaTeprall 3aHsTHs,
MIPETYCMOTPEB €T0 MOJIady TOYHO B OTBEACHHOE IS ATOTO BpeMms 3aHATHs. ClenyeT MoAroTOBUTH
HEOOXOMMbIE MaTepualbl — TEOPETUYECKUE CBEACHUS, 3a1auu U Ap. [Ipu mpoBeneHUU 3aHATUS
cllelyeT KOHTPOJIMPOBATh MOJadyy MaTepuaja U pelieHHe 3aJaHuil ¢ yueToM yuyeOHOro BPEMEHH,
OTBEACHHOTO JIJIsl 3aHSTHS.

2. Ilpu mpoBepke pabOT M OTYETOB CJEAYET YYUTHIBATH HE TOJIBKO TIPABWIHHOCTD
BBHITIOJTHEHHSI 3aJaHUi, HO M ONTHUMAJIBHOCTh BHIOPAHHBIX METOJIOB pEIICHHUs, IMPaBUIBHOCTh
BBITIOJTHEHHSI BCEX €T0 II1aroB.

6.2 MeToanueckne yKa3aHus 1Jis1 00y4aOUIUXCS M0 OCBOEHUIO AU CIUILTUHBI

N3yuyeHue JUCHUIUIMHBI OCYILECTBIIAETCS B CTPOIOM COOTBETCTBUU C LEIEBOM YCTAHOBKOMU B
TECHOM B3aUMOCBSI3H yueOHbIM M1aHOM. OCHOBOI TEOpEeTHUECKON MOATOTOBKH CTYIEHTOB SIBJISIOTCS
ayJIUTOPHBIE 3aHSTHS, CEMUHAPbI U IPAKTUKH.

B mnpouecce camocToATenbHOH pabOThl CTYAEHTHI 3aKPEIUISIIOT M YIIIyOJISIOT 3HaHUS,
MOJy4YeHHbIE BO BpEMs ayJJUTOPHBIX 3aHATHH, 10pabaThIBalOT KOHCIEKTHl U 3alUCH, TOTOBATCS K
IIPOMEXKYTOUHOM aTTecTaluy, a TakXKe CaMOCTOSITEIbHO M3Yy4aloT OTHENbHbIE TeMbl y4eOHOMH
IIPOrPaMMBI.

Ha 3aHATHSAX CTYZIEHTOB, B TOM YMCIIE IPEANOIATaOIIMX MPAKTUYECKYIO HESATEIbHOCTD,
OCYILIECTBIISICTCS 3aKPETJICHNE MOJTYUYCHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSITEIbHOM paboTHI,
3HaHui. Ocoboe BHUMaHME OOpamaeTcsd Ha pa3BUTHE YMEHHUM M HAaBBIKOB YCTAHOBIICHHS CBSI3U
MOJIOKEHUN TEOpUH C MPOPECCHOHATBHON IEATEIIbHOCTHIO OYAYIIEro CIeHUaINCTa.

CamocrostenbHas paboTa OCYILECTBIIAETCS MHAWBUAYaNbHO. KOHTPOIb caMOCTOSATENbHON
paboThl opraHusyercs B IBYX Gopmax:

o CaMOKOHTPOJIb U CAMOOLICHKA CTYICHTA;

. KOHTPOJIb CO CTOPOHBI ITpenoaBaTeiell (TEKYIUI U IPOMEKYTOUHBIN ).



Texymui KOHTPOJIb OCYIIECTBIIACTCS HAa Ay IUTOPHBIX 3aHATUAX, [IPOMEXKYTOYHBIM KOHTPOJIb

OCYIIIECTBIISICTCS HA 3a4€Te B MUChbMEHHOM (yCTHOM) hopme.

KpurepusiMu oLieHKH pe3ysIbTaTOB CaMOCTOSATEILHOW PabOTHI CTYICHTA SIBIISIOTCS:

o YPOBEHBb OCBOEHUS CTYJIEHTOM y4eOHOr0 MaTepHarna;

o YMEHHUS CTYyJEHTa UCIOJIb30BaTh TEOPETHUUECKUE
MPAKTHYECKUX 3a7a4;

o c(hOpMUPOBAHHOCTH KOMIIETCHIIN;

o odopMIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSIMH.

7 ®oHJ OLEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISl U OLlEHHBAHUSA Pe3yJIbTATOB 00yUeHH s

3HAaHUSA TpPHU  BBIIOJIHCHUU

B mpouecce o0yueHus: UCMIONB3YIOTCS CIEAYIOLIUE OLEHOYHBIE (POPMBI CAMOCTOSTEIHLHOU
paboThl CTYAEHTOB, OLICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHBIX

aTTeCTallui:

e nabopaTopHBIC PabOTHI, IK3aMEH.

7.2 lllkajga 1 KpUTEPUH OLIEHUBAHUS Pe3yJbTATOB 00y4YeHUsI

ITokazatenem OLCHHUBAHUA KOMHCTCHL{I/Iﬁ Ha pa3jIMYHbIX 3TallaX UuX (I)OpMPIpOBaHI/IH SABJIACTCA
JOCTHIXCHHEC O6y‘~IaIOIHI/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘I€HI/I$I IO JUCHHMITIIINHE.

IToxa3zaTean

Kpurtepuu onenuBanus

2

3

4

5

[1K-1. Cioco6eH BBIMOTHATE PabOThI MO co3aHut0 (MoAubUKAIMN) U corpoBokaeHnto MC,
ABTOMATH3UPYIONINX 33a]]a4H OPTaHU3AI[MOHHOTO YIIPABICHUS U OM3HEC-TIPOIIECCHI

UIIK-1.2. YMmeTs:
MIPOBOJIUTH
CpaBHUTEIbHBIN
aHaJu3 U BEIOOP
UKT nna
perieHus
MIPUKIIATHBIX
3a7a4 U CO3JaHUs
UH(GOPMAIIMOHHBI
X CHCTEM

OO6yuarommiics
JIEMOHCTPUPYE
T TIOJTHOE
OTCYTCTBHE
HIIA
HEJOCTAaTOYHOE
COOTBETCTBHE
Marepuany
JUCIUTLINHEL
3HAHWMH,
yKa3aHHBIX B
WHIUKATOpax
KOMIICTEHITHI
JUACIATUIMHEL.

OObyyarormwmiics
JTEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
CJIEIYIOIIUX
3HAHUM,
yKa3aHHBIX B
WHIUKAaTOpax
KOMIIETECHITUMN
JUACIUTUINHEI,
Jonyckarorest
3HAYUTEITbHBIC
OIIIMOKH,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHHUH, 10
pany
ImoKa3areliei,
oOyuatromuiics
HUCTIBITHIBACT
3HAYNTCILHBIC
3aTpyIHEHUS TIPU
ONepUpPOBAHUU
3HAHUSIMU TIPU

OObyyarormmiics
JTEMOHCTPHUPYET
YacTUIHOE
COOTBETCTBUE
CJIEIYIOIIUX
3HAHHM,
yKa3aHHBIX B
WHIUKATOpax
KOMITICTEHITHI
JUACIUTUINHEI,
Ho

O CKAKOTCS
HE3HAYUTECIIHHBI
€ OIMOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHATMTUYECKHUX
onepanusx.

OO0yuaromwmiics
JIEMOHCTPUPYET
MTOJIHOE
COOTBETCTBHE
CIIeTYFOIINX
3HAHMUIA,
YKa3aHHBIX B
WHNKATOpaX
KOMIIETECHITUMN
JACIUIIIHHEI.
CBoOoaHO
orepupyer
nproOpeTeHHbBIM
1 3HAHUSIMU.
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HX ICPCHOCC HA
HOBBIC CUTYyallUH.

[TK-2. Crioco6eH ocymecTBISITh yIpaBiieHne mpoektamu B oosactu U'T Ha 0OCHOBE MOJTy4YeHHBIX
IJIAHOB MMPOCKTOB B YCJIIOBUAX, KOTI'Ia IPOCKT HC BBIXOAUT 3a MPCACIIbl YTBCPIKICHHBIX

napamMeTpoB

HUIIK-2.1. meTons!
U CpelCcTBa
OpraHu3alu  u
ynpasinenuss  UC
Ha BCEX CTaAMAX
YKU3HEHHOTO
LIUKJIA

OO6yuarommmiics
JEMOHCTPUpYE
T IOJIHOE
OTCYTCTBHE
HIIH
HEIOCTATOYHOE
COOTBETCTBHUE
Marepuany
JUACIUATUIMHBI
3HAHUM,
yKa3aHHBIX B
WHIAUKATOpaxX
KOMIICTCHITUHM
IACIUATUINHEL

OO6yuarommiics
JEMOHCTPUPYET
HETIOIHOE
COOTBETCTBUE
CIIEIYIOIINX
3HAHUIA,
yKa3aHHBIX B
WHJUKATOpax
KOMIETEHIINH
JACLIMILIMHBI.
Jonyckarorcst
3HAYNTCILHBIC
OIIIMOKHU,
MIPOSIBISIETCS
HENOCTATOYHOCT
b 3HAHWH, IO
psany
IMoKa3aTelei,
oOyyJaronuics
HCIIBITHIBACT
3HAYHUTEILHBIE
3aTpyIHEHUS TIPU
OTIepUPOBAHUU
3HAHUSMH TIPH
WX TIEPEHOCEe Ha
HOBBIE CUTYaIIUH.

OO6yuarommiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBUE
CIIEIYIOIINUX
3HAHUI,
yKa3aHHBIX B
WHANKATOpax
KOMIIETEHIINH
JIACLIMILIMHBI,
Ho

JIOITY CKaIOTCA
HE3HAYUTEIIbHBI
¢ OIIMOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAJIUTHYECKUX
oTmepanmsx.

OOy4arommiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBUE

I (13 % 0111704
3HAHUIA,
YKa3aHHBIX B
WHINKATOpaX
KOMIETEHINH
JUCITUTUIAHEI.
CBo0OoHO
omepupyer
puoOpETEHHBIM
Y 3HAHUSMHU.

ITK-3. CnocobeH pa3pabaTteiBath TpeO

OBaHUSA U ITPOCKTHUPOBATH IPOTPAMMHOC

oOecreueHue

WIIK-3.1. 35aTh:
BO3MOKHOCTH
CyHIECTBYIOLIEN
MPOTPaMMHO-
TEXHUYECKOM
APXUTEKTYPHI;
Bo3moxHOCTH
COBPEMEHHBIX U
MEePCHEKTUBHBIX
CpE/ICTB
pa3paboTku
MIPOTrpaMMHBIX
MPOJTYKTOB,
TEXHHYSCKHUX
CPE/ICTB.
HIIK-3.2. YMeTh:
HCIO0JIL30BATh

OOyuarommiicst
JIEMOHCTpUpYE
T IOJHOE
OTCYTCTBHUE
HIIH
HEJOCTAaTOYHOE
COOTBETCTBUE
MaTepuany
JUACIATLINHEL
3HAHHMH,
YKa3aHHBIX B
HWHJIUKATOpax
KOMIICTCHITUM
JUCIUTLINHEL.

OOyuvarormmiics
JEMOHCTPUPYET
HETIOTHOE
COOTBETCTBHE
CHEAYIOLIUX
3HAHWMH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITHUM
JUCIUATLINHEI.
Jonyckarorcst
3HAYNUTCILHBIC
OIIOKMU,
MPOSIBISETCS
HEJ0CTATOYHOCT
b 3HAHUH, IO

pany

OOyyvarormmiics
JTEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
CJIeIYIOIIUX
3HAHWMH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMIIETCHITHUM
JUCIIMIUTHHBI.
Ho
JOITYCKAIOTCS
HE3HAYUTEIIbHEI
€ OIINOKHU,
HETOYHOCTH,
3aTpyIHEHUS
npu

OOyuarommiics
JIEMOHCTPUPYET
MOJTHOE
COOTBETCTBHUE
CIIEAYIOIINX
3HAHWMH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITUIH
JHUCIUTIINHEL
CBobosHO
onepupyer
PUOOpPETEHHBIM
Y 3HAHUSMHU.

11



CYILIECTBYIOIINE
TUTIOBBIC PEIICHUS
Y Ia0JIOHBI
MIPOSKTUPOBAHHUS
MPOrPaMMHOTO
o0ecreycHus;
MPUMEHSITh
METO/IbI U
CpencTBa
IPOEKTUPOBAHHUS
POrPaMMHOTO
obecreyeHus,
CTPYKTYp JaHHBIX,
0a3 JaHHBIX,
MPOrPaMMHBIX
uHTep(DEencoB.
HIIK-3.3.
Bnanets:
COBPEMEHHBIM
HHCTPYMECHTApUEM
u cpenamu
IPOEKTUPOBAHHUS
MPOrPaMMHOTO
KoJ1a

HoKa3areneif, AHATUTUYCCKHX
o0yyJaromuncs OTIepaLHUsX.
UCIIBITHIBACT
3HA4YUTCIIbHBIC
3aTPYAHCHUS MIPU
OIEPUPOBAHUU
3HAHHUSAMU [IPH
UX IepeHoce Ha
HOBBIE CHTYaI[HH.

[IIxana oneHUBaHUs PE3yJIbTATOB IPOMEKYTOYHON aTTECTALMU U €€ ONKMCAHUE:
®opMa NPOMEKYTOUHOM ATTECTANUN: IK3AMEH.

[IpomexyTounas arrectanus o0yyaronxcsa B Gpopme 3auéra MpOBOAUTCA IO pe3yjbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOH pPalOTHI, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
TUCHUIIIMHE (MOJYIT0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAeMOCTH B
TedeHue cemectpa. OIEHKa CTENeHH AOCTIDKEHHSI OOYYaIOUIMMHUCS IUIAHHUPYEMBIX pPe3yJIbTaTOB
oOydeHus MO AWCHUIUIMHE (MOIYJII0) MPOBOAUTCS TMpernojaBaTesieM, BeOyIIUM 3aHATHSA 10
JUCHUILINHE (MOIYJII0) METOJIOM 3KCIEPTHOM olleHKH. [1o nuToram npomexyTouHOM arTecTanuu 1o
TUCIUIIMHE (MOYJII0) BBICTABIISIETCS OLIEHKA «3aUT€HO» WIIH «HE 3aUTEHOY.

K mpomMexyTouHO# aTTecTanuu JOMYyCKAlOTCS TOJIBKO CTYACHTHI, BBHITTOJHUBIINE BCE BHJIBI
y4eOHO paboThl, MpeayCMOTPEeHHbIE pabodei MporpaMMoi TUCIUTITHEL.

IkaJya oneHUBaAHUA

Onucanue

OTInYHO

Cpennee 3HaueHue A BceX (HOpMHpPYEMbIX Ha MOMEHT IPOBEIEHUS
aTTeCTalluy YpOBHEH KOMIIETeHIIMI — 5. BhInonHeHb! Bce BUJIbI y4eOHOM
paboTHI, MpelyCMOTPEHHBIE Y4eOHBIM TIJTAHOM. Crynent
JNEMOHCTPUPYET  COOTBETCTBUE  3HAHWM,  YMEHHH,  HaBBIKOB
MIPUBEACHHBIM B TabIUIaX MOKa3aTeslel, onepupyeT NpruoOpeTeHHbIMU
3HAHWAMH, YMEHUSMH, HaBBIKAMM, IPUMEHSAET HMX B CHUTYyalMsX
MOBBIIIEHHONW cOkHOCTU. [lpm 3TOM MOryT OBITH JIOMYLIEHBI
HE3HAUWUTENIbHBIE  OWMOKM,  HETOYHOCTH,  3aTPyAHEHUS  IPH
AHAINTUYECKUX OIepalysaX, MEPEeHOCEe 3HAHWNM M YMEHHU HAa HOBBIE,
HECTaHIApPTHBIE CUTYALIMH.

Xoporio

Cpennee 3HaueHHE A BCeX (OPMHUPYEMBIX Ha MOMEHT IPOBEICHUS
aTTeCTalluy YpOBHEH KoMIeTeHIIUN — 4. BhIroHeHb! Bce BUJIbI y4eOHOM
paboThl, IIPEyCMOTPECHHBIE y4eOHBIM IUTAHOM. CryneHt
JEMOHCTPUPYET HENOJIHOE, IPABUILHOE COOTBETCTBUE 3HAHUN, YMEHMI,
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HABBIKOB MIPUBEICHHBIM B TAaOIHUIIAX MMOKa3aTesei, TMO0 eCiu MPu 3TOM
OBLITH JOTMYIIEHBI 2-3 HECYIIECTBEHHBIE OIMOKH.

VY 10BIE€TBOPUTEIBLHO Cpennee 3HayeHHE IS BCeX (OPMHPYEMBIX Ha MOMEHT IPOBEICHUS

aTTecTalliy YPOBHEW KOMIETeHIUH — 3. BoIomHEeHbI BCe BUIIBI yueOHOU
paboTHI, MpeyCMOTPEHHBIE y4eOHBIM TJTAHOM. Crynent
JEMOHCTPHUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM OCBEIIEHA OCHOBHA,
HanOoJiee Ba)KHAs YacTh MaTepuaia, HO MPU ITOM JIOMYyIICHA OJHA
3HAYUTEIbHAS OIMOKA WU HETOYHOCTD.

HeynosnerBopurensno | He gocturHyTo moporoBoe 3HaueHHWE XOTS OBl JUIsl OJHOTO YPOBHS

(opMHUpyEeMbIX HAa MOMEHT IIPOBE/ICHUS aTTecTaluu KomneTeHuuii. He
BBINOJIHEH OJIMH WK O0Jjiee BUJI0B y4eOHOI pabOThl, MpeyCMOTPEHHBIX
yueOHbIM M1aHOM. CTyIEHT JIE€MOHCTPUPYET HENOJIHOE COOTBETCTBHE
3HAHWUN, YMEHUH, HABBIKOB IPHUBEIECHHBIM B TabJIMIAX IOKa3aTesei,
JIONyCKAIOTCA  3HAYUTEJbHbIE OMIMOKH, NPOSIBIAETCS OTCYTCTBHE
3HaHUH, YMEHUM, HABBIKOB 110 Psy ITOKA3aTeNIeH, CTYACHT UCIIBITHIBAET
3HAYUTENIBHBIE 3aTPYJHEHUS [IPU OTIEPUPOBAHUY 3HAHUAMU U YMEHUSAMHU
IIPU UX IEPEHOCE HA HOBbIE CUTYaIMH.

7.3 OueHo4HbIE CPeACTBA

7.3.1 Bonpocsl aJ1s1 3a4eTa

RBRBoOoo~NO~wNE

20.
21.

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

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.

Omnpenenenue NoHsATHs "BUpTyanbHas peabHOCTB" (VR).
Omnpenenenne MoHATUA "HomoaTHEHHAs peabHOCTE" (AR).

OcHOBHbIE IOHATHS BUPTYaJIbHON PEAILHOCTH.

CereBas BUpTyasbHasi peajabHOCTb.

AnmnaparHble cpeicTBa BUPTYaJIbHON PEaJlbHOCTH.

BupryanpHas peanbHOCTb B IPOMBIIIJIEHHOCTH.

BupryansHoe 00ydeHue, TpeHaXepbl U CUMYJISITOPBI.

CucreMbl BUPTYaIbHOUW PEAIBHOCTH B TPOEKTHPOBAHMH.

BupryanbsHeie penieHuss B My3eMHON ITPaKTHKE.

Komnbrorepubie urpsi u BP.

KoMnanuu-nuaepsl B pa3BUTUN CUCTEM BUPTYaJIbHOW PEaIbHOCTH.
Hcropus pa3BUTHS CUCTEM BUPTYaIbHON PEAIBHOCTH.

[IepcrieKTUBBI BUPTYaIbHOM PEAIbHOCTH.

Buael BUpTYyanbHON peaabHOCTH.

OOBbeKTHl BUPTYyaJIbHOM peaibHOCTH.

BupryanpHas peanbHOCTb U IONOJHEHHAs PEealbHOCTh — CPABHEHHUE.
Dranbl ¥ TEXHOJIOTHH cOo37aHus cucteM VR, CTpyKTypa U KOMIIOHEHTHI.
OTanel ¥ TEXHOJIIOTHH co3fanus cucteM AR, CTpyKTypa ¥ KOMIIOHEHTBI.
O0630p u cpaBHEHHE COBpeMEHHBIX 3D-nBIKKOB. BO3MOXKHOCTH, YCIOBHS
MCIIOJIb30BaHUS.

Onummre akTyajibHble TEHACHIIMH pacliupeHHON peaabHocTH (XR).
OOBbscHUTE, B UEM 3aKII0YAETCA HEOOX0IMMOCTh CO3/JaHUs IPOTOTHIIOB
MIOJIL30BaTEICKUX HHTEP(DEICOB.

Uro takoe 3D npoToTUNUpOBaHKE?

Uro Takoe qu3aiiH B3auMOAEUCTBUSA?

Uro Takoe qu3aifH MOJIb30BaTENbCKOTO HHTEpdeiica?

OnwummTe pa3HAIy MEXIy SKpaHHBIMH HHTepeiicaMu U TPEXMEPHBIMHU.
OOpsicHHTE, KaK YeT0BEYECKUI T1a3 BOCIPUHUMAET TITyOHHY.
Onumure TUIBI TEXHOJIOTUH MO3UILIMOHHOTO OTCIIEKUBAaHUS.

Kakue napaaurmsl Bzaumoneiictsus ans AR/VR cymectByror?
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29. OnumuTe HECKOJIBKO Ma0I0HOB MPOSKTUPOBAHHS TPEXMEPHOTO B3aUMOICHCTBHSI.
30. Kak onpenensTs 1enu 103a0uanuTu?
31. O0bsaAcHUTE pa3HUILY MEX1y KOHLIENTYaIbHBIM U JE€TAIbHBIM TU3aHOM.

32. Onummre HECKOJIBKO METOIOB HUCCIIENOBAHUS I0JIF30BATENIEH U OLIEHKU FO3a0MINTH.

33. OnumuTe npuHUMI padboTsl Mojenu Hopmana.
34. OnummTe HECKOIBKO TEOPUH, OOBACHSIIONIUX MPUINHBI YKAaUUBAHUS.
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