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I. losicHuTEIbHAA 3aNIMCKA

HanpasJieHHOCTb POTrpaMMBblI

JlomonHutenbHast o0mieoOpazoBaTenbHas —oOluepa3BuBamomas mnporpamma  <«3D  —
MOJIeJIMpOBAaHUE M  mporpamMmupoBanue» (nmaiee Ilporpamma) uMeeT TEXHHYECKYIO
HalnpasJieHHOCTb. 3D - MoaenupoBaHue - MPOrpecCuBHAs OTpacib MYJIbTUMEIUA, TIO3BOJISIONIAsS
OCYILIECTBIISITh MPOIECC CO3AAHUS TPEXMEPHOW MOJENIH OOBEKTa MpPU MOMOIIM CIHEIHaTbHBIX
KOMIIBIOTEPHBIX IporpamMMm. Mojennpyemble 00bEeKThl BBICTPAUBAIOTCS HA OCHOBE UYEpTEKEH,
PUCYHKOB, IOJPOOHBIX OMUCAHUI U Ipyroi nHpopMaIun

AKTYaJIbHOCTb NPOTrPaMMBbI

BupryanbHas u 1ONOJIHEHHAs] PEaibHOCTH — OCOOBIE TEXHOJIOIMUECKHUE HaIpaBieHUs,
TECHO CBSI3aHHBIE C JAPYTMMH. DTU TE€XHOJOTHU BKIIFOYEHBI B CIIMCOK KIIFOUEBBIX M OKA3bIBAIOT
CYILLIECTBEHHOE BIJIMSIHUE Ha pa3BUTHE PBIHKOB. lIpakThuecku s KaXI0H MEepCHEeKTUBHOU
no3ulMu OyaylIero KpaiiHe moJie3Hbl OyayT 3HaHUs u3 oOnactu 3D-MopenupoBaHus, OCHOB
IPOrpaMMHUPOBAHHUS, KOMIBIOTEPHOI'O 3pE€HUS U T. 1I.

CormacHO ~ MHOTOYMCIIEHHBIM  uccienoBaHusiM,  VR/AR-peiHOK  pa3BuBaercs
0 SKCIIOHEHTE — COOTBETCTBEHHO, EMY HEOOXOIUMbI KOMIIETEHTHBIE CIICIIUAIHCTHI.

B Xonme mpakTH4ecKMX 3aHATHH MO MpOrpaMMe BBOJHOTO MOIYJs oOydaromuecs
MTO3HAKOMSATCS C BHUPTY&JIbHOW, JONOJHEHHOM M CMEIIAHHONW pEealbHOCTSAMH, HNOWMYT HX
0COOEHHOCTH U BO3MOYKHOCTH, BBISBSIT BO3MOXHBIE CITIOCOOBI MPUMEHEHUS, a TAKXKE ONpPeeNsT
Haubosiee MHTEpECHbIC HaNpaBleHUsS IS JalbHEUIIero yriayOneHus, mapajuiebHO pa3BUBas
HAaBBIKM  JU3alH-MBINIICHHS, JU3aliH-aHalln3a H  CIOCOOHOCTh  CO3/1aBaTh HOBOE H
BOCTpEOOBaHHOE.

CuHeprus METOJIOB M TEXHOJOTHH, HCHONb3yeMbIX B HampaBieHun «Pa3paboTka
MPUIOKEHUH BUPTYAIbHOW W JOIMOJHEHHOW peanbHOCTH», AAcT O0ydaroueMycs yHUKajIbHbIC
MeTanpeIMEeTHbIe KOMIETEHIIMH, KOTOpble OyIyT IoJie3Hbl B cdepe MpOeKTUPOBaHMUS,
MOJIETTUPOBaHUS OOBEKTOB U MPOLIECCOB, Pa3pabOTKU MPUIIOKEHUHN U JIp.

[Iporpamma na€r HeoOXOAWMBIE KOMIETEHUMH Ui JalbHEHIIero yriyoJEéHHOro
OCBOEHHUS TM3aiTHEPCKUX HABBIKOB U METOAUK MPOEKTHUPOBaHUS. OCHOBHBIMH HAIIPaBIECHUSMH B
W3YYEHUU TEXHOJIOTUI BUPTYaJIbHOM U JIOMOJIHEHHOH peajbHOCTH, C KOTOPHIMU MO3HAKOMSATCS
oOydaroluecss B paMKax MOAYJs, CTaHYT HaydajbHbIe 3HAHUS O pa3pabdOTKe MPHIIOKEHUH st
pa3IMYHBIX  YCTPOWCTB, OCHOBBI ~KOMIIBIOTEPHOTO 3peHHUsi, ©0a3oBble moHATHA 3D-
MOJIETTMPOBAHUS.

Yepes 3HAKOMCTBO C TEXHOJOTUSIMHU CO3/aHUS COOCTBEHHBIX YCTPOMCTB M pa3pabOTKU
NPWIOKEHUH  OyAyT pa3BUBaThCS  MCCIEOBATEIbCKUE, HMH)KEHEPHbIE U  IMPOEKTHHIC

KOMIICTCHIINU.



OcBoeHre ATUX TEXHOJOTHH MOApPa3yMEBAET MOJIyYCHHE psiia 0a30BBIX KOMIICTCHIIUH,
BJIaJICHHE KOTOPBIMU KPUTHYECKH HEOOXOIMMO JIIOOOMY CIIEIHATUCTY HAa KOHKYPEHTHOM PBIHKE
tpyna B STEAM-npodeccusix.

OTanynrtenbHasi 0COOCHHOCTD

OTauuuTeNlbHOM  0COOEHHOCThIO JaHHOW [IporpamMMmbl  sBIsieTCS €€  MPAaKTUKO-
OpUEHTUPOBAaHHAsl HAINPABICHHOCTb, OCHOBAaHHAs Ha IMPUBJICYEHUH OOYyYarOIIUXCSH K
BBINIOJJHEHUIO TBOPUECKMX 3aJaHUN M HUcCHoJb30BaHuI0 3D - mpuHTepa [Uisl Ie4aTh CBOMX
moneneil. OOydenue npoBoautcs B mnporpamme Blender, koropas Ha JaHHBIH MOMEHT
MOMYJSIpHA CPEAM BCEX MAKETOB TPEXMEpPHOW rpaduKku, CBOOOJHO  pacmpocTpaHsieTcs U
oOnanaer GoraTbIM HMHCTPYMEHTapueM, HE YCTYNAIOLIUM IO CBOMM BO3MOYKHOCTSM ILJIaTHBIM
penaxkTopam.

AJpecaTt nporpaMmmbl

O6yuenne mo Ilporpamme BenmeTcs B Pa3HOBO3PACTHBIX TpYIMax, KOTOpbIE
KOMIUICKTYIOTCS 13 oOydarommxcs 13-18 mer. [Iporpamma mpenronaraer, 4To 00ydJaromuecs
BJIAJICIOT HaBbIKAMH DPAa0OOTHI C KJIABHATYpPOH, MBIIIBIO, TpUeMaMHu PaboOThl ¢ rpaduyecKuMu
M300paXEeHUSIMH, YMEIOT COXpaHsATh padoThl. [Iporpamma He TpeOyeT mepBOHAYAIBHBIX 3HAHUN
B obnactu 3D — MonenupoBanus. PekoMeHnayemoe KonuuyecTBo oOyuarommxcst B rpymme — 15
YEJIOBEK.

O0beM nporpamMmasl

OO11ee KOJIMYECTBO YaCOB COCTABIsAET 68 4acoB.

®opma opraHu3anu NporpaMmbl

[Tporpamma peanmsyetcst 1 pa3 B Hezeno 1o 2 yaca.

Buabl 3aHsiTHi IO IporpamMmMme

ITporpamma BKIIIOYaET B ce€0sl ICKIIMOHHBIE U TPAKTUUYECKUE 3aHATHUS.

Iean 1 32024 NPOrpaMMBbl

Ieanb nmporpaMmmel: hopmupoBaHre yHHKaIbHBIX Hard- u Soft-komnereniuii mo padore
¢ VR/AR-TexHon0rusiMu uepes UCroab30BaHUE KeHC-TEXHOIOTUH.

3agauyu nporpaMmsi:

Obyuarowue:
— OOBSCHUTH 0a30Bble TOHATUA cdepbl pa3pabOTKU NPUIOKEHUH BUPTYalbHOH H

JIOTIOJTHEHHO!N PeaJIbHOCTH: KIIFOUEBbIE OCOOCHHOCTH TEXHOJOTUHN U UX PA3IUYUSI MEXKIY

coboi, maHopamHOe ()OTO M BHIEO, TPEKHUHI pealbHBIX OO0BEKTOB,  HHTEp(eiic,

MOJIMT'OHAJIbHOC MOACIIMPOBAHUC,



chopMHpOBAaTh HABBIKM  BBIIOJHEHHMS TEXHOJIOTMYECKOH IEMOYKH  pa3paboTKH
OPUIOKEHUH JUII MOOWJIBHBIX YCTPOWCTB W/WIM TEPCOHANBHBIX KOMIIBIOTEPOB C
MCIIOJIb30BaHUEM CHELIMATIBHBIX IPOIPAMMHBIX CpEl;

chopmupoBaTh 0a30BbI€ HABBIKK pabOThI B IpOrpaMMax AJs pa3paObOoTKU MPUIIOKEHUH ¢
BUPTYaJIbHON U JIONIOJIHEHHOHN peajlbHOCThIO;

chopmupoBarh 0a30oBble HaBBIKM pabOTBl B MporpamMmax [uis TPEXMEPHOTO
MOJIETTMPOBAHUS;

Hay4YMThb MCIIOJIb30BaTh M aJalTUPOBaThb TPEXMEpPHbIE MOJENH, HAXOJAIIUECs B
OTKPBITOM JIOCTYIIE, JUIs 3ajiau Keiica;

chopmupoBaTh 0a30BbIE HAaBBIKM PabOTHI B MpOrpamMMmax sl pa3padOTKu rpaduuecKux
uHTEp(PENCcoB;

IPUBUTH HABBIKU MTPOEKTHOM AEATEIbHOCTH, B TOM YHCJIE MCII0JIb30BaHUE HHCTPYMEHTOB

IJIaHUPOBAHMA.

Pazsusarowue:

Ha T[pOTSKEHUH Bcex 3aHsaThuil ¢opmupoBarh 4K-kommereHuu (KpUTHUECKOE
MBILIIEHHE, KPEATUBHOE MBIIIICHHE, KOMMYHHKAIHS, KOOIeparys);

CHOCOOCTBOBATh PACIIUPEHUIO CIIOBAPHOIO 3aMaca;

CHOoCcOOCTBOBAaTh  PAa3BUTUIO  MaMATH, BHUMAHUS, TEXHUYECKOIO  MBILIUICHHUS,
M300pETaTeIbHOCTH;

CHOCOOCTBOBATh PA3BUTHUIO aJITOPUTMUYECKOTO MBIIIUIEHUS;

CHoCcOOCTBOBaTh (POPMHUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSAM;

croco0cTBOBaTh (POPMHUPOBAHUIO YMEHHS MPAKTUYECKOTO NPUMEHEHUS! MOTYyYEHHBIX
3HAHHI;

chopmHpoBaTh yMeHUE (POPMYIHUPOBATH, APT'YMEHTHPOBATh U OTCTaNBaTh CBOE MHEHHUE;

C(I)OpMI/IpOBaTL YMCHHC BBICTYIIATh l'Iy'6J'II/IlIHO C JOKJIIagaMu, MPE3CHTAIUAMUA U T. II.

Bocnumamenvnuwie:.

BOCIHTHIBATh aKKYPATHOCTh U TUCHUIUIMHUPOBAHHOCTD MPH BBITOJIHEHUU PabOThI;
CHocoOCTBOBaTh  (POPMHUPOBAHUIO  TOJIOXKUTEIILHOW  MOTHBAllMM K TPYIOBOM
JeATEIbHOCTH;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO OIBITA COBMECTHOTO M MHAMBHUAYaJIbHOTO TBOPYECTBA
MIPY BBIMOJHEHUN KOMAHIHBIX 3alaHUN;

BOCTIMTHIBATh TPYAOIIOOHE, yBaXKEHUE K TPYAY;

(dbopMUPOBATh YYBCTBO KOJIJICKTUBU3MA U B3aMMOIIOMOIIIH;

BOCIIMTBHIBATh YYBCTBO MATPUOTU3MA, I'PAKIAHCTBEHHOCTH, IOPIOCTU 32 IOCTHKECHUSA

otedyecTBeHHON U T-oTpacnu.



[Inanupyemble pe3y/bTaThl
JIN4HOCTHBIE Pe3yJIbTATHI:

— KPHUTHYECKOE OTHOIIEHHE K MH(OpManH 1 H30UpaTeIbHOCTh €€ BOCIPUSITHS;

— OCMBICJIEHHE MOTHBOB CBOMX JICHCTBUI ITPH BBIIIOJTHEHUH 33IaHUI;

— pa3BUTHE JIOOO3HATEIBHOCTH, COOOPA3UTEIBHOCTH MPU BBIMOJHEHHH PAa3HOOOPA3HBIX
3a7jaHuil MPOOIEMHOT0 U IBPUCTUUECKOTO XapaKTepa;

— pa3BUTHE  BHHUMATEIBHOCTH,  HACTOWYMBOCTH,  LEJICYCTPEMIEHHOCTH,  YMEHHUS
IPEOJI0NIeBaTh TPYIHOCTH;

— pa3BUTHE CAMOCTOSITEIBHOCTH CYXICHHH, HE3aBUCUMOCTH ¥ HECTaHAApPTHOCTHU
MBIIICHHS,

— OCBOCHHE COLMAIBHBIX HOPM, MPaBHJI MOBEJCHUS, POJiel H (OPM COLUAIBHOM KHU3HU B
rpymnmnax u coo0IecTBax;

— (QopmMHupoBaHNE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH M COTPYIHHYECTBE C
JIPYTUMH 00yJatOITIMHCS.

MeTanpeamMeTHble pe3yabTaThl:

PeZVﬂﬂmu6Hbl€ YHUBEpCcAajilbHble V'{€6Hbl€ oelicmeus.

— yMEHHUE IPUHUMATh U COXPaAHATh YUeOHYIO 3a/1auy;

— YMEHHE IJIAHUPOBATH MOCJIEI0BATENIBLHOCTD IAr0B aJITOPUTMA I TOCTHKEHUS LIEIH;

— YMEHHE CTaBUTh IIeNib (CO3/1aHNe TBOPUYECKOW pabOThI), MIIAHUPOBATH JOCTUKEHHE JTOU
eIy,

— YMEHHE OCYIIECTBISATh UTOTOBBI M MOIIATOBBIA KOHTPOJIb IO PE3YIIbTATY;

—  CIOCOOHOCTB aJIeKBaTHO BOCIIPUHUMATH OIEHKY HACTABHHMKA U APYTHX 00YyUaIOIIUXCS;

— yYMEHHE pa3nuyaTh Coco0 U pe3ynbTar AeHCTBUS,

— YMEHHE BHOCHUTb KOPPEKTHUBBI B JIEUCTBHUS B CIIy4ae PACXOXKIAECHUs PE3YIbTaTa PELICHUS
3aJ1auyu Ha OCHOBE €€ OIICHKH U y4€Ta XapaKkTepa CIeJaHHbIX OITHNOO0K;

— yMEHHE B COTPYJHUYECTBE CTAaBUTh HOBBIE yUeOHBIC 3a/a4H;

— CHOCOOHOCTH MPOSBIATH MO3HABATEIHHYIO HHUIIUATHBY B YU€OHOM COTPYIHUYECTBE;

— YMEHHE OCBamBaTh CIIOCOOBI PEIICHHs TMPOOJIEM TBOPUECKOTO XapakTepa B )KHU3HEHHBIX
CUTYyalHsIX;

— YMEHHME OIICHUBAaTh MOJYYAIOIIMICA TBOPYECKHI TMPOAYKT M COOTHOCHUTH €ro C
M3HAYAIBHBIM 3aMBICIIOM, BBINOJHSATH MO HEOOXOJMMOCTH KOPPEKIHU JHOO MPOIyKTa,
160 3aMbICTa.

Hosznasamenvuvie yHusepcaibHble Vll€6Hbl€ oelicmeus.




— yMEHHE OCYLIECTBIATh MOWUCK HMH(POPMALMH B WHIUBUIYAIBHBIX HH(MOPMAIIOHHBIX
apxuBax oOydJaromierocs, WHGOPMAIMOHHON cpene 00pa30BaTEIBHOTO YUPEIKICHUS,
denepanbHBIX XpaHUIUIIAX UH(OPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

— yMEHHE HCIOJb30BaTh CPEICTBA MH(YOPMAMOHHBIX M KOMMYHUKAIIMOHHBIX TE€XHOJIOTHUN
JUISL peIICHNs] KOMMYHHKATUBHBIX, TI03HABATEIIFHBIX M TBOPUECKHX 3a/1a4;

— yYMEHHE OPHEHTHUPOBATHCSI B PA3HOOOPA3HU CIIOCOOOB PELICHHS 33a4;

— YMEHHE OCYHIECTBISATh aHATU3 OOBEKTOB C BBIICICHHEM CYIIECTBEHHBIX U
HECYIECTBCHHBIX IPH3HAKOB,

— yMEHHE IPOBOJUTH CPaBHEHHE, KJIACCU(UKAIINIO 110 3aJaHHBIM KPUTEPHSIM;

— YMEHHE CTPOHTH JIOTHUECKHE PACCyXJEHUs B (hopMe CBSI3U MPOCTHIX CYKACHUH 00
00BEKTE;

— yMEHHE yCTaHaBJIMBaTh aHAJIOTHH, IPUYMHHO-CIIC/ICTBCHHBIE CBS3H;

— yMEHHE MOJEIMPOBaTh, MPEOOPA3OBHIBATH OOBEKT M3 UYBCTBEHHOH (HOPMBI B MOJEIb,
I7Ie  BBIJACICHBI CYIIECTBEHHBIE XapaKTEPUCTHKH O00BEeKTa (MPOCTPAHCTBEHHO-
rpaduveckas Wi 3HaKOBO-CHMBOJIMYECKas);

— yMEHHE CHUHTE3MpOBaTh, COCTABIATH LIEJIO€ M3 YAaCTECH, B TOM YHCJIE CaMOCTOSTEIbHO
JIOCTPaMBaTh C BOCIIOJIHEHHEM HEJIOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamuensie ynusepcaivrole V'{€6Hbl€ oelicmeus.

— yMEHHE apryMEHTHPOBATH CBOIO TOUKY 3PEHHS Ha BHIOOP OCHOBAaHUW U KPUTEPUEB MPHU
BbIJICTICHUH NMPU3HAKOB, CPABHEHUHU U KJIacCU(PHUKAIIIN 00HEKTOB;

— yYMEHHE BBICIYIINBATh COOECEHUKA 1 BECTU JHAJIOT;

— CIOCOOHOCTh TIPU3HABATh BO3MOXKHOCTh CYIIECTBOBAHHUS PA3IUYHBIX TOUEK 3pPEHUS U
MPaBO Ka)Jq0ro UMETh CBOIO;

— YMEHHE TIaHUPOBaTh Yy4yeOHOE COTPYAHHYECTBO C HACTaBHUKOM U JPYTHMH
00y4JarOIUMUCS: OTPEAEIATh 1eNU, GYHKIIUN YIaCTHUKOB, CIOCOOBI B3aUMO/ICHCTBUS;

— YMEHHE OCYIIECTBIATh MOCTAHOBKY BOMPOCOB: MHUIIMATUBHOE COTPYAHUYECTBO B TTOMCKE
u coope uHdopmaiuu;

— YyMEHHEe pa3pemiaTh KOH(JIMKTHI: BBIABICHUE, HICHTU(QUKALUS MPOOJIEMbI, TOUCK H
OIICHKA allbTEPHATHUBHBIX CIIOCOOOB paspelieHus KOH(IUKTa, IPUHATHE PEUICHUS U €ro
peanuszanus;

— YMEHHE C JOCTATOYHOM MOJHOTON M TOYHOCTBIO BBIPAXaTh CBOU MBICIU B COOTBETCTBUU
C 3aJla4yaMU U yCIOBUSMH KOMMYHHKAIIUU;

— BJaJICHUE MOHOJIOTHYECKOHN M TUATOTHYECKON popMaMu peyH.

IIpeameTHBIE pe3yJIbTAThI

B pe3ynbraTe ocBoeHUs mporpamMmbl 00y4daromuecs J0KHbI



3Hamy.

KJIFOYEBbIE 0COOCHHOCTH TEXHOJIOTUN BUPTYAIbHOMN U JONOJHEHHOW PEaTbHOCTH;
INPUHIUIB paOOTHl MPUIIOKEHUH ¢ BUPTYaIbHOH U JIOMOJTHEHHON PeaTbHOCTbIO;
IIepe4YeHb COBPEMEHHBIX YCTPOUCTB, UCIOIb3YEMBIX JAJIs1 paOOThI C TEXHOJOIMSMHU, U UX
IIPEIHA3HAYCHUE;

OCHOBHOHM (hYHKIIMOHAJ IPOTpaMM JJisi TPEXMEPHOTO MOACTHPOBAHUS;

OPUHIUIBL U CHOCOOBI pa3pabOTKM NPUIIOKEHUH C BHUPTYAIbHOM W JONOJHEHHOM
PEAIBHOCTBIO;

OCHOBHOM (YHKLHMOHAJ MPOrpaMMHBIX cpel i pPa3paboTKU MPUIOKEHUH ¢
BUPTYAJILHOW U JOIIOJHEHHOM PEaJbHOCTBIO;

0COOEHHOCTH pa3paboTKu rpaduuecKux UHTEpPeiicoB.

HACTpauBaTh U 3allyCKaTh LIJIEM BUPTYAJIbHON peaIbHOCTH;

YCTaHABJIMBATh U TECTUPOBATH MIPUJIOKEHUS BUPTYaIbHON PEAIbHOCTH;

CaMOCTOSITENIbHO COOMPATh OUYKU BUPTYaIbHON PEAIbHOCTH;

(dbopMynupoBaTh 331a4y Ha IPOEKTUPOBAHUE UCXO/Is U3 BBIABICHHOHN NPOOIJIEMBI;

YMETH I0JIb30BAaThCs pa3JIMYHBIMU METOAAMM F€HEPALUU UEH;

BBITNOJIHATh IPUMUTUBHBIE OTIEpAllMU B IporpamMmax Juisi TpEXMEpPHOI0 MOJIETTUPOBAHUS;
BBIMOJHATh TNPUMUTHUBHBIE ONEpalMyd B TMPOTPpaMMHBIX cpedax i pa3paboTKu
IIPWJIOKEHUH C BUPTYAJIbHOM U JOTIOJIHEHHOM pEaIbHOCTBIO;

KOMIIMJIMPOBATh MPUJIOKEHHE Ui MOOWJIBHBIX YCTPOMCTB WM TEPCOHAIBHBIX
KOMIIBIOTEPOB U Pa3MEIaTh €ro JJsl CKaUMBaHUs M0JIb30BATENSIMU;

paspabatbiBaTh rpadguueckuit uarepdeiic (UX/UI);

pa3pabaTbeiBaTh Bce HEOOXOAMMBIE rpaduyeckre M BHUIeOMaTepHalbl IS MPE3eHTALUH
IIPOEKTA;

MPEJCTaBIISITH CBOU MPOEKT.

grademo:.

OCHOBHOI TEpMHUHOJIOTHEH B OO0JACTH TEXHOJOTHUH BUPTYAIbHOW W OMOJTHEHHOMN
pPEaIbHOCTH;

0a30BBIMU HABBIKAMH TPEXMEPHOTO MOJICTUPOBAHHS;

0a30BbIMH HaBbIKAaMHU pa3pabOTKH MPHJIOKEHUH C BUPTYyaJIbHOM M JJOTOJHEHHOMN
PEaIbHOCTHIO;

3HAHUSIMH [0 TPUHIUNAM pabOThl U OCOOCHHOCTSIM YCTPOWCTB BUPTYAIbHOH U

JIOTIOJTHEHHOM PEabHOCTH.

Ycio0Bus peaausaluu NporpaMmbl



AnmapaTHoe U TEXHHYeCKOe o0ecrieyeHne:

— Pabouee mecto oOyuaromerocs:
HOYTOYK: TPOM3BOAUTENBHOCTh mporeccopa (mo tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): we menee 2000 emunui; o06bEM
ornepaTtuBHOM mamsATu: He MeHee 4 ['0; 00béM HakomuTenst SSD/eMMC: He meHee
128 I'6 (WM COOTBETCTBYIOIIMKA IO XapaKTEPUCTUKAM TEPCOHAIbHBIN
KOMIIBIOTEP C MOHUTOPOM, KJIaBUATYPOH U KOJIOHKaMHU );
MBIIIb.

— Pabouee mecTo HacTaBHUKA:
HoyTOYK: mporeccop IntelCore i5-4590/AMD FX 8350 — ananoruvHas wiu
Oosnee HoBas mojnenb, rpadguueckuii mpoueccop NVIDIA GeForce GTX 970,
AMD Radeon R9 290 — aunamoruy”as wid Ooyiee HOBas MOJIEIb, 00BEM
onepaTuBHOU mamatu: He MeHee 4 10, BuneoBbixon HDMI 1.4, DisplayPort 1.2
unn Oonee HOBas MoJAeNb (WJIM COOTBETCTBYIOUIMI IO XapaKTepUCTHKaM
MEPCOHANBHBIN KOMIBIOTEP C MOHUTOPOM, KJIABUATYpPOH U KOJIOHKAMH);
nuieM BupTyansHoi peaabHocT HTC Vive wim ViveProFullKit — 1 mr.;
JUYHbIE MOOWJIbHBIE yCTpolicTBa OOy4YaloIIMXCS W/MIM HAacTaBHHKA C
ornepalnoHHOM cucremoit Android;
MIPE3EHTAIMOHHOE 000PYAOBAaHHE C BO3MOXHOCTBIO MOAKIIIOYEHHS K KOMIIBIOTEPY
— 1 KOMIIJIEKT;
(GaunuapT ¢ KOMIUJIEKTOM JINCTOB/MapKepHas J0CKa, COOTBETCTBYIOLIMN Habop
MUCbMEHHBIX MPUHAUIEKHOCTEH — 1 mmIT.;
enuHas cetb Wi-Fi.

IIporpammHoe o0ecnieyeHue:

— o¢ucHoe nporpaMMHoe 00ecreyeHue;
— TmporpammHoe obecriedeHue s TpéxmepHoro mozenupoBanus (AutodeskFusion
360; Autodesk 3ds Max/Blender 3D/Maya);
— TIporpamMMHas cpeaa Uil pa3pabOTKM TNPWIOKEHUH C BUPTyaIbHOH U
nomnonHeHHo# peanbHOCTHIO (Unity 3D/UnrealEngine);
— Tpaduyeckuil pegakTop Ha BHIOOp HACTABHUKA.
PacxonHble MaTepUabL:
Oymara A4 n1yst pUcOBaHUS U pacreyaTku — MUHUMYM | yrmakoBka 200 i11cToB;
Oymara A3 17151 puCOBaHUSI — MUHUMYM I10 3 JINCTa HA OJJHOTO 00YYaroIIerocs;
Ha0Op MPOCTHIX KapaHaamel — M0 KOJIMYECTBY 00yJarOmnuXCs;

Ha0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJIMYECTBY 00YUaIOIMINXCS;



kieit [IBA — 2 mr.;

KJIeH-KapaHJall — 110 KOJMYECTBY 00yJarOIuXCs;

CKOTY MPO3PAYHbII/MAaTOBBIN — 2 IIT.;

CKOTY JIBYCTOPOHHUI — 2 IIIT.;

KapTOH/TOPpOKapTOH s MaketupoBanus — 1200*800 MM, 1Mo OJHOMY JHCTYy Ha JABYX
00yJaromuxcs;

HOK MaKETHBIM — I10 KOJIMYECTBY 00yUaronInxcs;

JIE3BUS JIJIA HOKa CMEHHBIE 18 MM — 2 mmT.;

HOKHHUIIBI — IO KOJMYECTBY 00yUaIOLINXCS;

KOBPHK JJIsl PE3KU KapTOHA — IO KOJIMUYECTBY 00Yy4arOIUXCS;

JUH3BI 25 MM WK 34 MM — KOMIUIEKT, [10 KOJIMYECTBY 00 yUaroLnXcs;
nmonoaauTeabHo — PLA-mnactuk 1,75 REC HecKONMbKHUX IIBETOB.

Kanposble yc1oBus peajin3zauuu NporpaMmmbl

TpeboBaHMs K KaIpOBBIM pPeCypcam:

YKOMILUIEKTOBAaHHOCTh 00Pa30BaTEIbHOIO YUPEKACHHS NIEAArOrHYeCKUMU, PYKOBOJSAIMMH U
WHBIMH PaOOTHUKAMU;

YpOBEHb  KBAIM(UKAIMKM  TEJArOTMYECKUX, PYKOBOISAIIMX U HWHBIX PaOOTHHUKOB
00pa30BaTeNbHOTO YUPEKACHHUS;

HENPEPBIBHOCT  NPO(ECCHOHATBLHOTO  Pa3BUTHUSI  MENArOrM4ecKUX U PYKOBOJSIIUX
pabOTHUKOB 00pa30BATENILHOTO YUPEXKJEHHs, pPEealu3yIoIlero OCHOBHYIO 00pa30BaTelbHYIO
porpammy.

KomnereHuuu negarornyeckoro pabOTHUKA, PEaTU3YIOIIEr0 OCHOBHYIO 00pa30oBaTENIbHYIO
IporpaMmy:

obOecrieunBaTh yCIOBHS JUIS YCIENIHOW NEATEIbHOCTH, MO3UTHUBHOM MOTHBAIIMU, a TaKXKe
CaMOMOTHBHUPOBAHUS 00YyJaIOIINXCS;

OCYIIECTBIISITh CAMOCTOSITENIbHBIM MOUCK U aHAIU3 UH(OPMALMK C TTOMOIIbIO COBPEMEHHBIX
WH()OPMAITMOHHO-TIONCKOBBIX TEXHOJIOTH;

BJIaJICHE UHCTPYMEHTAMHU MTPOEKTHOM 1eATeTHHOCTH;

YMEHHE OpraHU30BBIBATh U COINPOBOXKIATh Yy4eOHO-HUCCIIEIOBATENLCKYI0 M IPOEKTHYIO
JIEATETLHOCTh 00 YJarOIINXCS;

YMEHHE HHTEPIPETUPOBAThH PE3YyIbTAThl TOCTHKEHUN 00yUYaronXcs;

0a30Bble HaBBIKM PAa0OTHI B mporpammax i TpéxmepHoro moxenuposanus (3ds Max,
Blender 3D, Maya u 1p.);

0a30Bble HABBIKM pabOThl B NPOTPAMMHBIX CpeAax IO pa3padOTKe TMPHIOKEHUNH ¢

BUPTYJIbHOU U JoMOaHEHHOM peanbHocThIo (Unity3D, UnrealEngine u np.).



Nudopmanmonnoe obecriedeHrue o0ydeHus

Metoanyeckue mocoOus sl yIuTels:

1. ABtop: JamesChronister — BlenderBasics Yuebnoe nocobue 3-e uznanue IlepeBon: KOmus
KopOyT, FOpuii AzoBies c.153

2. ABtop(s1): B. BonbmakoB, A. boukoB «OcHoBbl 3D-mMonenupoBanus. M3ydaem paboty B
AutoCAD, KOMITAC-3D, SolidWorks, Inventor»

3. ABtop(bl): B. II. bonbmakos, B. T. To3uk, A. B. Haruna «/HxeHepHas U KOMIIbIOTEpHAs
rpadguka»

Pecypcsr Internet:

1. http://programishka.ru,

2. http://younglinux.info/book/export/html/72
3. http://blender-3d.ru
4, http://b3d.mezon.ru/index.php/Blender Basics 4-th edition

5. http://infourok.ru/elektivniy-kurs-d-modelirovanie-i-vizualizaciya-755338.html

(I)OpMI)I aTTeCTaHHI/I/ KOHTPOJIsA
IloaBeneHue UTOTOB peaIn3yCTCsd B paMKax 3alllUThl PE3YJIbTATOB BBIIIOJITHCHUS Keiica 1

u Keiica 2.IlpeacraBnenue pe3yabTaToB 00pa3oBaTENbHON ACATENHHOCTH MPOUAET B popme
nyOIMYHOM Mpe3eHTalMM pEelIeHUH KeWcoB KOMaHJaMU U TOCJIENYIOIIMX OTBETOB
BBICTYNAIOLIMX HA BOIPOCH! HACTABHUKA U JPYTUX KOMaHJ.

OueHo4HbI MaTepuas ( AMATHOCTHYECKHIT HHCTPYMEHT)
becena, rectupoBanue, onpoc.


http://programishka.ru/
http://younglinux.info/book/export/html/72
http://blender-3d.ru/
http://b3d.mezon.ru/index.php/Blender_Basics_4-th_edition
http://infourok.ru/elektivniy-kurs-d-modelirovanie-i-vizualizaciya-755338.html

Il. YueOHBIH 12l

No HazBanue paznena/Temsr KonnuectBo yacoB Dopmbl
n/n Beero | Teopusa | IIpaktuka | aTTecTanuu
KOHTPOJIS
1 Keiic 1.IIpoexTrpyem naeanbHoe 38 11 27
VR-ycTpoiicTBO
1.1 | 3sakomcrBo. TexHuka 0€30IIaCHOCTH. 2 1 1 Texymmit
BBoanoe 3ansarue («Co3naBaii MUPBD») KOHTPOJIb.
BBezieHne B TEXHOJIOIHH BUPTYAIbHOM IlpakTiyeckoe
. 3aJjaHne
Y JIOTIOJTHEHHOH peaylbHOCTH
1.2 | 3nakomctBo ¢ VR-Texnonorusmu Ha 1 1 -
WHTEPAKTUBHOW BBOJHOM JICKITHH
1.3 | TectupoBaHHe yCTPOICTBa, YCTAaHOBKA 1 - 1 Texymuii
NPUJIOKECHUH, aHAIW3  [PHHIUIIOB KOHTPOITB.
paboTsl, BBISIBIICHHE  KIIFOYEBBIX
[IpaxkTHueckoe
XapaKTePUCTHK
3a/laHue
1.4 | BeiaBienue MIPUHITATIOB paboThl 2 - 2 Texymuii
[UieMa  BHPTYQJIBHOW  PeabHOCTH, KOHTPOITB.
MOWCK, aHAM3 W CTPYKTYpHUpPOBAHHE
[IpakTueckoe
uHpopmanut o gpyrux  VR-
yCTpOMCTBaxX 3a71aHue
1.5 | Boibop mMaTepuasia U KOHCTPYKLUH IS 2 - 2 [IpakTnueckoe
COOCTBEHHOW TapHHUTYPHI, TOATOTOBKA SaIaHue
K cOOpKe ycTpoiicTBa
1.6 | CbOopka COOCTBEHHOH TapHHUTYPHI, 2 - 2 [IpakTueckoe
BbIpe3aHie HeOOXOAUMBIX JeTayei 3aaHHe
1.7 | COopka COOCTBEHHOW TapHUTYpHI, 2 - 2 [IpakTueckoe
BBIpE3aHNEe HEOOXOJWMBIX JIeTaleH, sazaHue
JIM3aliH yCTPOMCTBA
1.8 | TecrtupoBanwme " nopaboTKa 2 1 1 Texymuit
TpoToTHIA KOHTPOJTb.
IIpaxTueckoe
3aJjaHne
1.9 | Pabora c kapToOi TOIB30BATEIHCKOTO 1 1 - Texymuii
ONbITA:  BBISBIIEHHE  MpoOiieM, ¢ KOHTPOITb.
KOTOPBIMH MOXKHO CTOJIKHYTBCS MpH
ucnons3oBanuu VR. dokycupoBka Ha
OJIHOM U3 HUX
110 | AHaiiu3 W OIIEHKa CYIIECTBYIOIINUX 1 1 - Texymuit
pemenuit  npobnemel. Mudborpaduka KOHTDOJT.




10 PELIEHUAM

1.11 | T'enepauus umen A peuIeHUsT ITUX 2 1 1 Texymmit
npobnem.  OnmcaHue  HECKOJIBKUX KOHTPOTB.
uae, JKCIIPECC-ICKU3BL. Munu-

. [IpakTrueckoe
Mpe3eHTAIMH A€W U BBIOOp JYYIINX B
popadoTKy 3a/1aHne
N3yueHne mOHATUA «IIEPCIIEKTUBAY, 2 1 1 Texymun
OKPYKHOCTH B MIEPCIICKTHBE, KOHTPOTb.
IITPUXOBKH, CBETOTECHHU, MaJarouie

[IpakTrueckoe

TEHU

1.12 3adaHUC
N3yuenne cBeTOTEHM M DaAarolIed 1 1 Texymun
TeHu Ha npumepe duryp. [loctpoenue 2 KOHTDOJTb.
OBICTPOTO ACKH3a burypsl B

.. [IpakTueckoe
MEepCIeKTHBe, Mepeaada o0bEMa ¢
IIOMOIIBIO KapaHJalia. Texauka 3aJaHUC

1.13 | pucoBaHus MapKepaMu

1.14 | OcBoenne HaBbIKOB padoThl B [1O mmst 6 1 5 Texymmit
TPEXMEPHOTO  POSKTHPOBAHNS (Ha KOHTDOJTb.
BEIOOD — Rhinoceros 3D, -
AutodeskFusion 360) PaKTaccKoe

3aJlaHue

1.15 | 3D-monenupoBaHue 4 1 3 Texymuit
pa3pabarbIiBaeMOro ycTpoiicTBa KOHTDOJTb.

IIpaxTueckoe
3aJlaHue

1.16 | doropeamucTuyHas BU3YalIH3aIus 2 - 2 Texymuii
3D-momemnm. Pennep (KeyShot, KOHTPOJTb.
AutodeskVred)

IIpaxTueckoe
3aJlaHue
[TogroroBka rpaduyeckux 2 1 1 Texymmi
MaTepUasoB TUISt MPE3CHTAINN KOHTPOITb.
npoekTa (¢hoTo, Buaeo, nHporpaduka).
. IIpaxTueckoe
OcBoeHue HABBIKOB BEPCTKU

1.17 | Tpe3eHTanuU 3aJlaHue
[IpenacraBnenne  MPOEKTOB  TMepen 2 - 2 [TpomexxyTounas
napyrumu oOyvaromumucs. [lyonuunas aTTeCTallA.
MIPE3EHTAIMSI U 3aI[UTa MPOCKTOB

OTkpbITOE
3aHSTHE
Keiic 2. PaspabarbiBaem VR/AR- 30 12 18
2 NPHJI0KEHHUS




2.1 BBogHas wHTEpakTMBHAs JIEKUHS 10 Texymmit
TEXHOJIOTHSIM JIOTIOJTHEHHOM " KOHTPOITh
CMELIaHHOW peaIbHOCTH

2.2 | TectupoBanme cymecTByromux AR- [IpakTrueckoe
MIPUIOKEHUH, ornpezeneHue 3aaHHe
MIPUHIIMIIOB Pa0OTHI TEXHOJIOTUN

2.3 | BrsiBnenue npoOIeMHOM CUTYyaIllH, B Texymuit
KoTopoii momorio Osl  VR/AR- KOHTDOJTb.
MPWIOKECHUE,  HCIONB3yS  METOJIBI
JIA3aiH-MbILLJIEHUS

24 | Ananu3 W OIEHKA CYHIECTBYIOIIUX Texymuit
pemienuid  mpobnemsl.  ['eneparus KOHTPOITH
COOCTBEHHBIX Unemn. Pazpabotka

IIpaxTueckoe
CIICHApHs TPUIIOKEHUS
3aJjaHne

2.5 | Pa3paborka creHapus NPUITOKECHHUS: Texymuii
MEXaHHKa B3aMMO/ICICTBUS, KOHTDOJTb.
dbyHKIIMOHAT, MIPUMEPHBIiA BU]T

. IIpaxTueckoe
uHTepderica
3aJjaHne

2.6 | MuHu-nipe3eHTallMud UACH U  UX Texymmit

nopaboTka o 0OpaTHOU CBS3H KOHTPOITb.
[IpaxTueckoe
3aJjaHne

2.7 IlocaenoBaTenpHOE HU3y4EHUE Texymmit
BO3MOXXHOCTEH  cpelbl  pa3paboTKu KOHTPOITb.
VR/AR-npunoxeHuit

[IpaxTHueckoe
3aJjaHne

2.8 | Pazpabotrka VR/AR-npunoxenuss B Texymnii
COOTBETCTBHUH CO CIICHAPUEM KOHTPOITb.

[IpakTHueckoe
3aJjaHne

29 | Coop oOpaTHOU CBSI3U oT Texymmii
MOTEHIIUATBHBIX MOJIb30BaTeNeH KOHTPOITB.
TIPIIIOKCHHUS

[IpakTHueckoe
3a/laHue

2.10 | HdopabGoTka MpPHUIOKEHHS, YUUTHIBas Texymunii
00paTHYIO CBS3b MOJIB30BATEIIS KOHTPOTTb.

[IpakTrueckoe




3aJaHue

2.11 | BrigBieHue KIIOUEBBIX TPEOOBaHMN K 2 1 Texymuii
paspadorke GUI — rpaduueckux KOHTPOITH
UHTEP(DENCOB MPUITOKEHUN

[IpakTrueckoe

3aJjaHne
Pazpabotka uHTepdeiica mpuIoKEHHUS 2 - [TpakTuyeckoe
— Au3aiiHa U CTPYKTYpPbI

212 3a1aHUC
[Toaroroska rpaduueckux 2 1 Texkymuit
MaTepHaioB st MPE3CHTAIH KOHTPOITb
npoekTa (oto, Bumeo, nHporpaduka).

.. [IpakTnueckoe
OcBoeHue HaBBbIKOB BEPCTKHU

2.13 | TpEe3eHTaluuu 3a1aHueC

2.14 | TlpencraBneHWe  TPOEKTOB  IEpen 2 - [IpomexyTouHas
npyrumu oOyuatomumucs. [lyonuunas ATTeCTAH
MIPE3CHTAIMS U 3aIIUTa POEKTOB

OTtkpbITOE
3aHATUE
UTOI'O | 68 23 45




I11. Conep:xanue yueOHOTO MJIaHA

Keiic 1. IlpoekTupyem uaeanbHoe VR-ycTpoicTBO

B pamkax mepBoro keiica (34 1) oOydwaromuecs HCCICAYIOT CYIIECTBYIOIIME MOICIH
YCTPOMCTB BUPTYaJIbHOW PEaIbHOCTH, BBISBIIAIOT KJIIOUEBBIE NMAapAMETPhl, @ 3aTE€M BBINOIHSAIOT
IPOEKTHYIO 33/1a4y — KOHCTPYHpPYIOT co0cTBeHHOe VR-ycTpoiictBo. O0yuarommuecs UcClIeayoT
VR-KoHTpoOJuIepsl U 0000IIAI0T BO3MOXKHBIE MPUHIUIIBI YIIPABICHUSI CHCTEMaMH BHPTYAIbHOM
peanbHOCTH. CpaBHUBAIOT pa3IMYHBIC THIIBI YIPABICHUS W JETAIOT BBIBOJBI O TOM, YTO
HE00X0AuMO 11 «0O0MaHay MO3ra U OTPYKEHUS B IPYTOil MUp.

OOyuaromnecss CMOTYT coOpaThb COOCTBEHHYIO MoJenb VR-TapHUTYpBI: CIPOEKTHUPOBATH,
CMOJIETUpOBaTh, BbIpe3aTh/pacneyaratb Ha 3D-IpUHTEpe HY)KHbIE JJIEMEHTBI, a 3aTeM
IPOTECTUPOBATh CAMOCTOSATENILHO pa3paboTaHHOE YCTPOUCTBO.

Keiic 2. PazpabaTrsiBaem VR/AR-npuio:xkenns

[Tocne ¢dopmupoBaHHsI OCHOBHBIX TOHSTHUI BUPTYaJIbHOM pPEAJbHOCTH, IOIYYECHMUS
HaBBIKOB paboTsl ¢ VR-o0opynoBanuem B mepBoM kerice (34 u), oOywarommuecs: MepexomsT K
PAacCCMOTPEHHUIO MOHATUN JOMOJHEHHON M CMEIIAaHHOW pealbHOCTH, pa30MparoT UX OCHOBHBIE
oTiauuusi oT BupTyainbHOH. Co3maroT cobctBeHHoe AR-mpunoxkenue (augmentedreality —
JIONIOJIHEHHAsl PeallbHOCTh), OTpabaThiBas HABBIKM Pa0OThl ¢ HEOOXOAUMBIM B JajibHeHIIeM
IpOTrpaMMHBIM 00€CIIeYeHHEM, HaBBIKU IU3aiH-TIPOEKTUPOBAHUS U AU3aiH-aHATUTUKH.
OOyuaromiuecs HaydaTcsi paboTaTh ¢ KPYMHEHITUMH PETO3UTOPUSIMHU OECINIaTHBIX TPEXMEPHBIX
MoJieIei, CMOT'YT MUHUMAJIbHO aJalTUPOBAaTh MOJIEIH, UMEIOIIHNECS B CBOOOAHOM JIOCTYIIE, MO
CBOM HYXIbl. HaunHaeTcs 3HaKOMCTBO CO CTPYKTypoil uHTepdeiica mporpammbsl ans 3D-
MojenupoBanus (o ycMoTpenuto HactaBHuka — 3ds Max, Blender 3D, Maya), ocHOBHBIMU
KOMaHAaMU. BBOJSATCS MOHATHUS «IIOJIMTOHATIBHOCTB» U «TEKCTYypay.



Kanennapupliii yaeOHb1i rpadguk

®dopma Kou1-Bo yacos
Ne
Hara Bpewms OpraHu3alu ®dopma
n/m Tema 3ansaTHA Bcero [Ipumeuanue
MIPOBE/ICHUS | IPOBENICHHS | y4eOHOTO Teopus | IIpakTuka | KOHTPOISA
nporecca
Keiic 1.IlpoexkTupyem 38 11 27
njaeajbHoe VR-
YCTPOICTBO
1 Ob630pHasn 3HAKOMCTBO. TexHuka 2 1 1 Texymuit
JIeKYUsl. 0€30I1aCHOCTH. BBoanoe KOHTPOJIb.
IIpaxmuueckoe RAHSITHE («Co3naBait [IpakTuueckoe
3ansamue 3aJaHue
MUPBI») Beenenue B
TEXHOJIOTUM BUPTYAJIbHOU U
JIOTIOJTHEHHOH peabHOCTH
2 Ob630pHas 3HAKOMCTBO C VR- 1 1 -
JIEKYUAL. TEXHOIOTUAMU Ha
WHTEPAaKTUBHOW  BBOJHOMN
JEKIUU
3 IIpaxmuueckoe TectupoBaHue yCTpONCTBa, 1 - 1 Texymnit
3ansAmue i
YCTAHOBKA  TNPHJIOKEHUH, KOHTPOITb.
aHaJ3 MPUHIUIIOB PabOTHI,
[IpakTrueckoe
BbISIBIICHHE KJTFOUEBBIX
XapaKTePUCTHK 3a/laHue
4 IIpaxmuueckoe BrisiBnenue IIPUHIIUIIOB 2 - 2 Texymuit
3ansamue
paboThI nuieMa KOHTPOITb.
BUPTYaJIbHOH  PeaJbHOCTH,
[IpakTrueckoe
TIOUCK, aHaJIN3 u
CTPYKTYpPHUPOBaHUE 3a7jaHne




Sunpopmanu 0 JAPYrux
VR-ycrpoiicTBax

5 Ilpakxmuueckoe Br16op Marepuana u [IpakTuyeckoe
3auamue
KOHCTPYKLUU TUISI 3a[aHHAe
COOCTBEHHOM  TapHUTYPBHI,
MOArOTOBKa K cOopke
YCTpOMCTBA
6 Ipakmuyeckoe Co6opxka COOCTBEHHOM [IpakTryeckoe
3auamue
TapHUTYPBHI, BBIPE3aHHE 3a1aHHe
HEOOXOAUMBIX JeTalIeh
7 Ilpakmuueckoe Co6opka COOCTBEHHO [IpakTraeckoe
3auamue
TapHUTYPBHIL, BBIpE3aHUE 3a[aHHe
HEOOXOTUMBIX neranei,
JIN3aiiH yCTpOMCTBA
8 Ob630pnas TectupoBanue u aopaboTKa Texymmit
JIeKYuUsi.
Y MIPOTOTHUIIA KOHTPOJIb.
IIpakmuueckoe
3aHAMuUe [IpakTrueckoe
3a/1aHNe
9 Ob630pnas Pabora C KapTOM Texymuii
JIeKYusi. :
Y [I0JIb30BATEIBLCKOI0  OIIBITA: KOHTPOJTb.
BBISIBJICHHE  MpoOIeM, ¢
KOTOPBIMH MOXHO
CTOJIKHYTbCSI npu
HCTIOJIb30BaHUU VR.
@okycupoBKa Ha OJHOWU U3
HUX
10 Ob30pnas Anamms n OLIEHKA Texymmit
JIeKYusl. CYIIECTBYIOIIMX  pEUIeHUI




npobnemsl.  HMudorpaduka KOHTPOJIb.
10 PEUICHUAM
11 Ob30pHuas ['enepanus naeun I Tekymmit
JIeKYusl.
o Y peleHuss 3TUX pobIIeM. KOHTPOITb.
PAKMUHECKOe | Onucanue HECKOJIbKUX
3aunamue . [IpakTuyeckoe
uzei, JKCIIPECC-ICKU3BI.
MuHu-nIpe3eHTauuu UJIeH U 3aJTaHUC
BBIOOD Jy4IIUX B
popadoTKy
12 Ob30opnas Wzydenue TTOHSITHS Texymuii
JIeKYusi.
o Y «TIEPCIIEKTUBAY, KOHTPOITb.
Ipakmuueckoe OKPYXKHOCTH B
3auamue IIpakTueckoe
MEPCIEeKTUBE, ITPUXOBKH,
CBETOTEHM, NaJJalolIei TeHU 3a1aHuC
13 Ob630pHas W3ydyeHne CBETOTEHH W Texymnit
JIeKYuUsi. i
o Y najiaronei TEeHU Ha KOHTPOITb.
I[pakmuueckoe npuMepe buryp.
3aHAMuUe [IpakTueckoe
[TocTpoenue OBICTPOTO
9CKH3a burypst B 3a7aHueC
MEPCIICKTHBE, nepemaya
00Béma c MOMOIIbIO
KapaHjiaia. TexHuka
PHICOBaHHS MapKepaMH
14 O630pHas OcBoeHue HaBBIKOB PabOTHI Texymuit
JIeKYus. g
e Y B [IO s TtpéxmepHOro KOHTPOITb.
PAKMUTECKOE | poekTpoBaHus (Ha BHIOOD -
3auamue . AKTHYECKOe
— Rhinoceros 3D, p
AutodeskFusion 360) 3aaHue




15 O630pHas 3D-monenupoBanue 4 1 3 Texymuit
JIeKYus.
o Y pa3zpabaThiBaEMOTo KOHTPOITb.
[pakmuyeckoe yeTpoiicTBa
3anaAmue [pakTHyeckoe
3aJaHne
16 Ilpakmuueckoe doTtopeaiucTUUHASA 2 - 2 Texymmit
3anamue -
Bm3yanuzamnus  3D-monenu. KOHTPOITb.
Pennep (KeyShot, I
AutodeskVred) paKtiieckoe
3aJaHne
17 Ob630pHas [TonroroBka rpadpuyecKux 2 1 1 Texkymuit
JIeKYus.
17 Y MaTepHuajoB 1A KOHTPOJTb.
PAKMUUECKOE | npeseqTalyu POEKTa
3aHAMuUe [IpakTrueckoe
(¢oro, BHEO,
uHdorpagpuka). OcBoeHue 3a/laHue
HaBBIKOB BEPCTKU
Npe3CHTAIH
18 Ilpakxmuueckoe [IpencraBieHre MPOEKTOB 2 - 2 [IpomexyTounas
3anamue
fiepen ApyrMH aTTecTalwsl.
00yJaromUMHUCH.
OTtkpsITOE
[Ty6nuynas mpe3eHTanus u
3alMTa IPOEKTOB 3aHATHE
Keiic 2. Pa3pabatrbiBaem 30 12 18
VR/AR-npujoxeHus
19 O630pHas BBogHas ~ MHTEpaKTHUBHAA 1 1 - Texymuit
JIeKYusl.
Y JeKIHUsT 1O  TEeXHOJOTHSIM KOHTPOJTb.

NONOJHEHHON U CMENTaHHON
peanbHOCTH




20 Ilpakmuueckoe TectupoBanue [IpakTrueckoe
3auamue -
CYILLECTBYIOIINX AR sa1aHHe
IIPUJIOKEHUN, OIpeIeIeHue
MPUHIIUIIOB paboThl
TEXHOJIOTUHI
21 Ob630pnas BrisiBnenne — mpoOieMHOM Texymuit
JIeKYusl. i
Y CHUTYallUH, B KOTOpOU KOHTPOJT.
nomorio 661 VR/AR-
NPUJIOKEHHUE,  UCTOJIB3Ys
METO/BI TN3aiiH-MBIIIICHUS
22 Ob30pnas AHammnz u OlLICHKAa Texymmit
JIeKYusl. i
o Y CYIIECTBYIOIIUX  PELICHUM KOHTPOITb.
PARMUMECKOE | 11n0G1EMBI. [enepanys
3auamue . [IpakTrueckoe
COOCTBEHHBIX HAEN.
PazpaboTka CIIeHapHs 3a1aHue
MIPUIIOKCHHUS
23 Ob630pnas PazpaboTka CIIeHapHs Texymmit
JIeKYuUsi. :
17 Y MPUI0KEHUS: MEXaHuKa KOHTPOJTb.
PAKMUHECKOE | graymonelcTBUS,
3aHAMuUe o [IpakTrueckoe
GyHKIIMOHAT, TPUMEPHBIN
BUJ MHTEpeiica 3a/laHue
24 Ob63opHas MuHu-nipe3eHTanuu ujaen u Texymuit
JIeKYusi. i
o Y uX J0paboTKa 1Mo oOpaTHOU KOHTPOITb.
I[pakmuueckoe CBS3H
3auamue [IpakTruyeckoe
3a/laHue
25 Ob30pnas ITocnenoBarensHOE Texymmit
JIeKYusl. i
Y H3Y4YECHHE  BO3MOXKHOCTEU KOHTPOJTb.

Ilpakmuuecroe




3auamue cpensl pazpaborku VR/AR- [TpakTuueckoe
PUITOKESHU N sajanme
26 Ob630pHas Pa3paboTka VR/AR- Texymmit
JIeKYUsL.
I Y MIPUII0KEHUS B KOHTPOJ.
PAKMUHECKROE | co0TBETCTBUN co
3auamue [IpakTrueckoe
CIICHapHeM
3aJjaHKe
27 Ob630pnas COop oOpaTHOW CBSI3U OT Texymuit
JIeKYUsL.
o Y HOTEHIHATIbHBIX KOHTPOITb.
pARmuteckoe | nonpzopareneit
3anamue [IpakTrueckoe
MPUIIOKCHHUS
3aJjaHKe
28 Ob630pHas JlopaboTka  mpuiIOXKeHUs, Texymnit
JIeKYUsL.
o Y yUUTBIBas OOpaTHYIO CBS3b KOHTPOTb.
PAKMUTECKOE | onp30BaTENsA
3auamue [IpakTrueckoe
3aJjaHue
29 Ob630pHas BelsiBiieHue KIIFOUEBBIX Texymmit
JIeKYUsL. i
o Y TpeOoBaHUN K pa3paboTke KOHTPOJTb.
paxmutiecroe GUlI —  rpaduyeckunx
3auamue . . [IpakTrueckoe
uHTEp(PecoB MPUIOKEHUN
3aJaHKe
30 IIpaxmuueckoe Pazpabotka uHTepdeiica [IpakTnueckoe
3ansamue — i
HPUIIOKEHUS nu3aiiHa u SaAHAS
CTPYKTYPBI
31 Ob630pHas [ToaroToBka rpadudyeckux Texymmit
JIeKYuA. MaTepHUajoB IJIs1




IIpaxmuueckoe IIpe3eHTALUN IPOEKTa KOHTPOJIb.
3auamue
(Goro, BUACO, [IpakTHyeckoe
undorpagpuka). OcBoeHue
" 3a/1aHue
HAaBBIKOB BEPCTKU
MIPE3EeHTalUN
32 Ilpaxmuueckoe IIpencraBienue  IPOEKTOB [IpomexxyTouHas
3anamue
fiepen ApYrMH aTTecTalysl.
00yJaroIMMHUCH.
OTtkpbiTOE
[TyGnuynas mpe3eHTanust u
3aHATHE

3aluTa IMPOCKTOB




IV. Metoaun4eckoe odecriedeHre NporpaMmbl

Peanuszanus IIporpaMMbl CTpOMTCS Ha NPUHIMIAX: «OT IPOCTOrO K  CIOKHOMY»
(ycioxkHeHHe UAET «pacIIUpSAOLICHCS CHUpPaiblo»), JOCTYIHOCTH Marepuaia, pa3BUBAIOILEro
oOyuyeHus. Ha mepBbIX 3aHATHIX HUCHOJB3YETCS METOJ PENpPOAYKTUBHOTO OOYYEHHUSI — 3TO BCE
BUBI OOBSICHUTEIBHO-WITIOCTPATUBHBIX METONOB (OOBACHEHHE, JEMOHCTpAIMs HAarysTHBIX
nocobuit). Ha »ToM »srane oOyuarommuecs BBIIOJHAIOT 3aJaHMs TOYHO IO o00pasiny u
O00BSICHEHUIO. 3aTeM, B TEUCHHME AalbHEHIIEro oOyuyeHusl, IOCTENECHHO YCIO0XKHAS TEXHUYECKUN
MaTepua, HOJAKIIOYAIOTCS METOAbl MPOJAYKTUBHOTO O0YUYEeHMsI, TaKHUe, KaK METOJ POOIEMHOIO
W3JI0KEHUS, YaCTUYHO-TIOUCKOBBIM METOJ, METOJ NPOEeKTOB. B xone peanusanuu [IporpamMmsl
OCYILECTBIISICTCSI BapuUaTHBHBIM HOAXox K pabore. TBopyeckd akTHUBHBIM OOy4arolIUMCs
IpPEeUIaratloTcsi  JIOTOJIHUTENIbHBIE WM  aJbTEpHATUBHBIE 3aJaHus, ¢ Oojee ci1abbIMU
0o0yyarolMMuUCs TOPSJOK BBIIOJHEHUs pPAa0OThl pa3padaTbiBaeTCs BMECT€ C IIEarorom.
OCHOBHBIMH, XapaKTEpHbIMU MpU peanu3anuu aaHHoil Ilporpammel, ¢opmamu mpoBeneHuUs
3aHATUH SIBJISIFOTCSI KOMOMHUPOBAHHbIE 3aHATHS, COCTOSIINE U3 TEOPETUUECKON U MPAKTUYECKON
qacTel, npuyeM Oosbliiee KOJIMYECTBO BpEMEHH 3aHUMAeT IPAKTUYecKas 4acTh.

[Tpu npoBeieHNH 3aHATUI TPATUIIMOHHO HCTIONB3YIOTCS TPU (POPMBI PaOOTHI:

e JIEMOHCTpAl[MOHHAasA, Korja oOydJaromuecs CIyHIaloT OObBSICHEHHs Iiejarora M
HAOJIIOJIAI0T 3a JIEMOHCTPALlMOHHBIM JKPaHOM WJIM 3KpPaHAMU KOMIIBIOTEPOB Ha YUEHHMYECKHX
pabouux mMecTax;

e (poHTaNbHAs, Korja oOydarollMecs CHHXPOHHO paboOTaloT TOJ YIpaBlIeHHEM
nejarora;

® CaMOCTOsATENIbHAs, Korjga oOydaroliuecss BBINOJHSIOT MHIUBUAYaJbHbIE 3aJlaHUs B

TEUYCHHUE YaCTU 3aHITUS UM HECKOJIbKUX 3aHSATHH.
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