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IMacnoprt ka0uHeTa

Ne «BupTtyajbHasi M 10MI0JTHEHHAS PeaJTbHOCTDHY

1 Bo3spact yuamuxcs 10-14 net

2 Cpox o0y4eHus 1 rox

3 KomnaectBo yacoB (o01mee) 1 gac

4 KonnyecTBO 4acoB B roj 34

5 ®dUO nemarora denopeHko AHHa

CepreeBna

6 YPpOBEHB ITPOrpaMMBbl O3HaKOMUTETBHBIN
7 [TpopomxuTenbHOCTh 1 3aHATHS 45 MUHYT

8 KonuyecTBo 4acoB B JIeHb lgac

9 [IpoK0JKUTEIBHOCTD 3aHATHIA B HEJIEIIO 1 pa3




Pasznen Nel mporpammasl
KoMmuieke 0CHOBHBIX XapaKTePUCTHK: 00beM, COJAep:KaHue,
IUIAaHUpPYeMble pPe3yJibTaThl.
BupryanbHas W JOMONHEHHAs pEalbHOCTH — OCOOBIE TEXHOJOTUYECKUE

HaIIpaBJICHUS, TECHO CBSA3AHHBIC C IPYTUMU. DTH TEXHOJIOTMHU BKIIFOUEHBI B CIIMCOK
KJIFOUEBBIX W OKa3blBAlOT CYIIECTBEHHOE BIMSHUE HA PA3BUTHE PBHIHKOB.
[TpakTHuecku A KakJ0oM MEepCHeKTUBHON MO3UIMHU OYyAYyLIEro KpaiHe IMOJIE3HBI
OynyTt 3HaHus u3 obnactu 3D-MoaenupoBaHus, OCHOB IPOTrPaMMHUPOBAHMS,
KOMITBIOTEPHOI'O 3pEHHUS U T. 1I.

CorylacHo MHOTOYMCIIEHHBIM HccienoBanusaM, VR/AR-pbiHOK pa3BuBaeTcs
0 DOKCIHOHEHTE — COOTBETCTBEHHO, €My HEOOXOANMBI KOMIIETEHTHbIE
CHELUAINCTBHI.

B Xxome mnpakTHYECKUX 3aHATHH 1O MpOrpaMMe BBOJHOTO MOIYJIs
oOyyJaromuecsi TMO3HAKOMATCS C BUPTYaJbHOM, JOMOTHEHHOW W CMEIIaHHOM
pEeaNbHOCTIAMH, MOUMYT UX OCOOEHHOCTH WM BO3MOXHOCTH, BBISIBIT BO3MOKHBIE
CHOCOOBI MMPUMEHEHUS, a TAKXKE OMpPEAeSAT HauboJiee MHTEPECHbIE HapaBIICHUS
JUIS AalIbHEHIIEeTo yriiyOJeH s, mapauieIbHO pa3BUBasi HABBIKU AU3aHMBIIIICHUS,
JM3aifH-aHaln3a U ClIOCOOHOCTh CO37aBaTh HOBOE U BOCTPEOOBAHHOE.

CuHeprusi METOJOB M TEXHOJOTUW JacT oOydarouieMycsl YHUKaJIbHbIE
MeTanpeIMETHbIE  KOMIIETEHLMH, KOTOpble OyayT Tmone3Hsl B cdepe
OPOEKTUPOBAHUSA, MOJCIHUPOBAHUA OOBEKTOB UM  MPOLIECCOB, Pa3pabOTKH
IIPUJIOKEHUM U JIP.

[Iporpamma fga€t HeoOXOAMMBIE KOMIIETEHIIMM s JaJbHEHIIEero

yIIyONEHHOTO OCBOEHUS NM3aMHEPCKUX HABBIKOB M METOAMK MPOCKTHUPOBAHUSI.



OCHOBHBIMM  HAMNpaBJICHUSAMH B HW3YYCHHH TEXHOJOTHM BUPTYyaJIbHOH W
JIOTIOJTHEHHOM PEaIbHOCTH, ¢ KOTOPHIMHU TO3HAKOMSTCS OOydJaroliydecs B pamMKax
MOJyJIsSI, CTaHYT HayajbHbIC 3HAHUS O pa3pabOTKe MPHUIOKECHHH NI pa3IudHBIX
YCTPOMCTB, OCHOBBEI KOMIIBIOTEPHOTO 3peHusl, 0a30BLIE TIOHSTHS
3DmoaenupoBaHus.

UYepe3 3HAKOMCTBO C TEXHOJIOTHSIMU CO3JIaHUSI COOCTBEHHBIX YCTPOWCTB U
pa3paboTKu MPHUIOKEHUN OyIyT pa3BUBATHCS UCCIIEIOBATEIbCKUE, MHKEHEPHBIE U
MPOEKTHBIE KOMIIETEHIIUH.

OcBoeHue 3THUX TEXHOJIOTMM MOJApa3yMEBAET MOJy4YEeHHE psiia O0a30BBIX
KOMIIETEHLIUM, BJIQJIC€HHE KOTOPBIMH KPUTHYECKH HEOO0XOOUMO  JH000MY
CHEIUAIKNCTY Ha KOHKYpeHTHOM phiHKe Tpyaa B STEAM-nipodeccusix.

[Ipo10KUTENBEHOCTD peanu3auy nporpaMmmel — 1 gac B Henento (34
y4eOHBIX HEeJIEeNb - 34 3aHATHSA).

YucneHHbI 1 BO3PACTHON COCTaB KpyKKa «BHpTyanbHas U IOMOJTHEHHAS
peanbHOCTh» aAetelt ot 10 et 1o 14 net - ot 12 no 15 yenosek.

1.2. Ilesab ¥ 32124 POrPaMMBbI
Ieab mporpamMmbl: popMUpOBaHUEe YHUKATBHBIX Hard- u Softkommereniuit

1o padore ¢ VR/AR-TexHOIOTUAMH Yepe3 UCIOJIH30BAHUE KEUCTEXHOIOTHIA.
3amauu nporpamMmbi:

Ob6yuarwwue:

— 00BSACHUTH 0a30BbIC MOHATHUS cPepbl pazpabOTKHU MPUTIOKEHUN BUPTYaTbHOU
U JIOTIOJIHEHHOM peaibHOCTH: KIFOUEBbIE OCOOEHHOCTH TEXHOJOTUI U UX Pa3IuuMs
MeXAy co0o#, maHopamHoe (HOTO W BHUACO, TPEKUHT pPEATbHBIX OOBEKTOB,

uHTep(delic, MOTUTroHAIBHOE MOJICIIUPOBAHNUE;
— chopmupoBaTh 0a30Bble HAaBBIKM pabOTHI B MpOrpamMmax Uisl pa3pabOTKH

MIPUJIOKEHUMN C BUPTYAJIbHOW U JOTIOJTHEHHOW PEATIbHOCTBIO;



— chopmupoBaTh 0a30BbIe HABBIKK PA0OTHI B POrpaMMax JUIsi TPEXMEPHOTO
MOJICITUPOBAHMUS;

— HAYyYUTh  WCIOJIb30BaTh W  aJanTHUPOBATh  TPEXMEPHBIC  MOJCIIH,
HaXOJSIINECs B OTKPBITOM JOCTYTIC, IS 3a7a4 Keiica;

— chopmupoBath 0a30BbIe HaBBIKA pabOTHI B MpOrpaMmax JUisi Pa3pabOTKH
rpaduyeckux HHTEpGErcoB;

— TPUBUTH HABBIKU MPOEKTHON JEATEIBHOCTU, B TOM YHUCJIE HCIOJIb30BAHUE
WHCTPYMEHTOB IIJIAHUPOBAHMUSI.

Paseusarowiue:

— Ha TPOTSHKEHUU BceX 3aHsATH dopmupoBaTh 4K-koMreTeHIIMU (KPUTUYECKOE
MBIIIUICHUE, KPEaTUBHOE MBIILICHUE, KOMMYHUKAIUs, KOOoTepalus);

— croco0CTBOBATH PACHIMPEHHIO CJIOBAPHOTO 3a11aca;
— CIoCcOOCTBOBAaTh PAa3BUTHIO IAaMATH, BHUMAHUS, TEXHHUYECKOTO MBIIIUICHUS,

M300peTaTeNbHOCTH;

— CIMOCOOCTBOBATH PA3BUTHIO AITOPUTMUYECKOTO MBITIUICHHUS,

— CIOCOOCTBOBATh (DOPMUPOBAHUIO HHTEPECA K TEXHUYECKUM 3HAHUSIM;

— CIOCOOCTBOBATh GbOpMHUPOBAHUIO  YMEHHUS MPAKTUYECKOTO

IPUMEHEHUS TIOJTYICHHBIX 3HAHU;

— chopmupoBath yMeHHE (HOPMYITHPOBATH, APT'YMEHTUPOBATh U OTCTAUBATh CBOE
MHEHUE;

— copMHUPOBATH YMEHHUE BHICTYIAThH IMyOJUYHO C TOKJIAaMu, TPE3CHTAIUSIMU U T.
0.

Bocnumamenvhuie:.




— BOCIHHTBHIBATH AKKYPATHOCTb W JAUCHMIUIMHUPOBAHHOCTH MPHU BBINOJIHEHUU
paboTHI;

— CHocoOCTBOBaTh (HOPMHUPOBAHUIO TOJIOKUTEILHON MOTHBALIMM K TPYIOBOM
JICATEIILHOCTH;

— CIO0COOCTBOBAaTh (POPMHUPOBAHHUIO ONBITA COBMECTHOTO W WHIAUBUIYaTHHOTO
TBOPUYECTBA MPH BHIITOTHEHUN KOMaHIHBIX 33a/1aHUN;

— BOCIIUTBHIBATH TPYA0JIIOOUE, YBAXKEHUE K TPYY;

— (hopMHUPOBATh YYBCTBO KOJIJIEKTUBH3MA U B3aUMOITOMOIIIH;

— BOCIIUTBIBATh YYBCTBO MATPUOTU3MA, TPAXKIAHCTBEHHOCTH, TOPIAOCTH 3a
JIOCTUXKEHU oTeuecTBeHHOU U T-oTpacnu.

1.3. Coaepxanue nporpaMMmsl
Paszpnea 1. IlpoexTupyem uaeajbHoe VR-ycrpoiicTBo
B pamkax nepBoro pazzena oOy4aronuiiecs: UCCIeAyoT CYIIECTBYOUIME MOAEIN
YCTPOMCTB BUPTYaJIbHON PEaIbHOCTH, BBISBISIOT KJIIOYEBBIE MAapaMETphbl, a 3aTeEM
BBITIOJTHSIOT MPOSKTHYIO 3a/1ady — KOHCTPYHUPYIOT coOcTBeHHOE VR-ycTpoiicTBO.
Oo6yuaroruecs uccieayoT VR-KoHTpoiepbl 1 0000111aI0T BO3MOYKHBIC TTPUHITUTIBI
YIOPABJICHUS CUCTEMAaMU BUPTYaJIbHON peanibHOCTU. CpaBHUBAIOT PA3IMYHBIE TUIIBI
YIOPABJICHUS U JI€NAI0T BBIBOJABI O TOM, YTO HEOOXOIMMO IJisi «0OMaHa» Mo3ra u
MOTPYKEHUS B APYTrOU MUP.
OOyuaromuecs CcMOTyT coOpaTh COOCTBEHHYIO Mojelb  VR-rapHuUTyphI:
CIPOEKTUPOBATh, CMOJEIHNPOBaTh, BbIpe3aTh/pacneyaratb Ha 3D-mpunrepe
HY>KHBIE JJIEMEHTBI, @ 3aT€M IPOTECTHPOBATh CaAMOCTOSTENILHO pPa3pabOTaHHOE
YCTPOMCTBO.
Pasnen 2. PazpabdarsiBaem VR/AR-nipuiioxkenust
[Tocne QopmMupoBaHUsT OCHOBHBIX TIOHATHM BHUPTYaJIbHOW pPEATHHOCTH,
MOJly4YeHUs HaBBIKOB paboTel ¢ VR-o0opynoBaHuem B T1epBOM pasiele,
oOyuJaroluecs NepexoiaT K paCCMOTPEHHIO OHITUN TONIOJHEHHON U CMEIIaHHOM
pEeaIbHOCTH, pa30UpPalOT KX OCHOBHBIE OTJIMYMS OT BUpTyaidbHOW. Cozparor

cooctBerHoe AR-mpunoxenue (augmented reality — nomonHEHHas peabHOCTB),



oTpabaThIBasi HaBBIKM PabOTHl C HEOOXOJUMBIM B JaJbHEWUIIEM MPOrpaMMHBIM
o0ecrieueHrneM, HaBbIKHM TN3alH-IIPOEKTUPOBAHNS U AU3aH-aHATTUTHKY.

OOyuaromuecs Haydarcsi pa0boTaTh C€ KPYMHEUIIMMH PEHO3UTOPHSIMHU
OecIIaTHBIX TPEXMEPHBIX MOJIEIEH, CMOTYT MUHUMAJIBHO a/1aliTUPOBATh MOJENH,
UMeEIoLIMeCs B CBOOOIHOM JIOCTYIIE, TIOJI CBOM HY:k/1bl. HaunHaeTcst 3HaKOMCTBO €O
CTPYKTypoil unrepdeiica nporpammsl anst 3D-moxenupoBanus (0 YCMOTPEHHIO
HactaBHuka — 3ds Max, Blender 3D, Maya), ocHOBHbIMU KOMaHaamMu. BBoasiTcst
HNOHSTHS «IIOJUTOHAIBHOCTBY U «TEKCTYPay.

1.4. Ilnanupyembie pe3yabTaThl

B pe3ynbraTte ocBOEHUS MpOrpaMMbl 00ydaromuecs JOJKHbI
3HAMDY:

— KIIOYEBbIE OCOOCHHOCTHM TEXHOJIOTMM BUPTYaJbHOM U JOMOJHEHHOM
pEaIbHOCTH;

— NPUHLHUIBL  PaOOTHI MIPUIIOKEHUN c BUPTYaJIbHON u

JOTIOJITHEHHOU PEAIbHOCTHIO;

— TMEpEYeHb COBPEMEHHBIX YCTPOWMCTB, MCHOJIB3YEMbIX JUIsl PabOTHI C
TEXHOJIOTUSIMH, U UX TIPEeIHa3HAUYCHHUE;

— OCHOBHOU ()yHKIIMOHAJ MPOTPAMM JUTsl TPEXMEPHOTO MOJICITUPOBAHUS;

— TPUHIUOBL M CHOCOOBI Pa3pabOTKH NPWIOKEHUH C BHUPTYaIbHOU W
JIOTIOJITHEHHOMW PEAIbHOCTHIO;

— OCHOBHOM (PYHKITMOHAJI IPOTPAMMHBIX CpeJl ISl pa3paOOTKU MPUIIOKEHHUH €
BUPTYaAJIbHOM U JIOMIOJIHEHHOW PEaIbHOCTHIO;

— 0COOEHHOCTHU pa3pabOTKu rpaduueckux uHTepdEcoB. yuems:

— HACTpaMBaTh U 3alyCKaTh IIJIEM BUPTYaIbHOU PEANbHOCTH;

— YCTaHaBJIMBAaTh U TECTUPOBATH MPUIIOKEHUS BUPTYaAIbHON PEATbHOCTH;

— CaMOCTOSITEIILHO COOMPATh OUYKU BUPTYaJTbHON PEaTbHOCTH;

— (QopmynmupoBaTh 3a7ady Ha MPOCKTUPOBAHHE HCXOJ W3 BBISBICHHOU
pOOJIEMBI;

— YMETb M0JIb30BATHCA PA3IMYHBIMU METOJAMU T€HEepaLlUU UJEeH;

— BBINOJIHATh, TPUMUTHUBHBIC OIEpalldd B TporpamMmax mjisi TPEXMEPHOTO
MO/ICJIMPOBAHMUS;

— BBITIOJIHSTH TPUMUTHUBHBIE ONIEPAIMH B TPOTPAMMHBIX Cpefiax it pa3paboTKu
MIPUJIOKEHUHN C BUPTYAIBHOM U JIOITOJHEHHON PEaIbHOCTBIO;

— KOMITHJIMPOBATH MPUIIOKEHUE TSI MOOMIIBHBIX YCTPOWUCTB MJIH MEPCOHATBHBIX
KOMITBIOTEPOB U Pa3MeIaTh €ro Jisl CKaYuBaHUS
MOJIb30BaTENSIMU;

— pa3pabateiBaTh rpaduueckuit unrepdeiic (UX/UI);



— pa3pabaTbiBaTh BCEe HEOOXOIMMBbIE Ipaduueckue W BUIACOMATEpPUAIIbI IS
IIPE3EHTALMHU [TPOEKTA;

— IPEACTABIATH CBOW MPOEKT.

enademsy;

— OCHOBHOW TEPMHUHOJOTHEH B 00JaCTH TEXHOJOTUH BUPTYaJIbHOH U
JOTIOJTHEHHOM peabHOCTH;

— 0a30BBIMM HaBbIKaMU TPEXMEPHOTO MOJECIUPOBAHMS;

— 0a30BBIMM HaBbIKAMU pa3pa0dOTKU MPWIOKEHUH C BHUPTYaJbHOM U
JOTIOJIHEHHOM PeasbHOCTBIO;

— 3HAHUSIMU 110 PUHIIUIIAM PAOO0ThI U 0COOEHHOCTSIM YCTPOMCTB BUPTYAIHHOU U

JOTIOJITHEHHOU pPEAIbHOCTH.

2.1 Y4yeOHO-TEeMATHYECKUN TLIAH

Ne Bcero
4acoB
n/n Pa3jelibl IPOrpaMMbl y4eGHOI0 Kypcea
OO0pa3oBarte/ibHasi 4aCTh
. 12
Pasnea 1. IIpoekTnpyem naeanbHoe VR-ycrpoiicTBo
1 . 2
3nakomcTBO. TexHnuka 6e3omacHocTH. BBogHOE 3aHsaTHE («Co3/MaBai
MHUPBI»)
2| BsexeHue B TeXHOIOTHH BUPTYAJIbHOW U JOTIOJIHEHHOMN peaqbHOCTH
3 2
3HaKOMCTBO ¢ VR-TeXHOJIOTMSAMHM Ha MHTEPAKTUBHON BBOJHOW JIEKIIUU
4 TecTupoBaHue ycTpoiCcTBa, YCTAHOBKA MPUJIOKEHUM, aHATIU3 IPUHIIUIIOB
paboThI, BBISIBICHHUE KITIOYEBBIX XaPAaKTEPUCTUK
5 . 1
BrisBienre TPUHIMIIOB pabOTHl MIJIeMa BUPTYaJbHON pEaTbHOCTH,
MOUCK, AaHaJIM3 ¥ CTPYKTypupoBaHWE WHPOpPMAIMU O JPYTUX
VRycrpoiicTtBax
6 . 2
Bribop wmartepmana W KOHCTPYKIIMHM JJIE COOCTBEHHOW TapHUTYPHI,
MOATOTOBKA K COOpKE yCTpOICTBA




7 . o 3
COopka COOCTBEHHOW TapHUTYPHI, BBIpE3aHUE HEOOXOIUMBIX JCTaleH,
JIM3aiH yCTPOMCTBA
8 TectupoBanue u 1opabOTKa MIPOTOTUTIA 2
Paznen 2. PazpadaTrpiBaem VR/AR-npuiioxeHust 23
. 1
BBogHas uHTEpakTHBHAsl JIEKUMSI IO TEXHOJOTMSM JOIOJIHEHHOM W
9 CMELIaHHOW peaIbHOCTH
. 1
TectupoBanne  cymecTByomux  AR-mpunoxenuii,  omnpeneneHue
10 | TPMHIMIOB paboThl TEXHOJIOTHH
. . 1
BeusiBiienue  mpoOiieMHOW — CHTyanmuu, B KOTOPOW  MOMOTJIO  Obl
1 VR/ARnpuiioxeHue, UCIonb3ysi METOIbI JU3aiH-MBIIIUICHUS
. 1
AHanu3 W OIleHKa CYIIECTBYIOIIUX pelIeHud mpobneMbl. ['eHepaius
12 cOoOCTBEHHBIX Hjael. PazpaboTka crieHapus IpUIOKEHUS
. 2
Pa3paboTka cueHapusi TNPUIOKEHHsS: MEXaHWKa B3aHMMOJCHCTBUS,
13 (GyHKIIMOHAT, TPUMEPHBIN BUI HHTEpdeiica
14 . . 1
MuHu-nipe3eHTanuu uaei u ux 1opaboTka no oOpaTHOH CBS3H
15 . 1
[TocnenoBarenbHOE H3yYEHUE BO3MO>KHOCTEHN Cpelbl
pa3paboTtku VR/AR-npunoxennii
16 6
Pazpabotka VR/AR-npunoxeHus B COOTBETCTBUH CO CLIEHAPUEM
17 . . 1
CO6op 0OpaTHOM CBSI3M OT MOTEHIIUATBHBIX MOH30BATEICH MPUITIOKCHUS
2
18 | HopaboTka NpHUII0KEHHUS, YIUTHIBas 0OPATHYIO CBS3b TOJIb30BATEIIS
1

19

BrusiBrienue kimodeBbIXx TpeboBaHuil kK paspabotke GUI — rpaduueckux
UHTEpECOB MPUIIOKEHUI




Pazpabotka nnTepdeiica npuaoxkeHns — aAnu3aifHa U CTPYKTYPBI

20
1
IToaroroBka rpaguecKUX MaTepHaIOB IS Ipe3eHTaluu mpoekta ((hoTo,
Bujeo, nadorpaduka). OCBOCHHE HABBIKOB BEPCTKHU MPE3ECHTALIUN
21
1
IIpencraBiacHre MPOEKTOB IEpea APYrHMHU oOydaronmmucs. [TyOnndnas
0o | MPE3CHTALMS U 3aIUKTA IPOCKTOB
Bcero uacos 35

2.2 YciioBus peajiu3anuu

O6opynoBaHue, MOCTYIUBIIEE B paMKaxX peann3anuu (heaepabHOro MPOeKTa
«CoBpeMeHHas IKOJIa» HallMOHaILHOTo npoekta «ObpazoBanue» B MBOYM
COLI Ne6 umenu denopa MBanosuya ApoBoro cranuisl HoBoseymkoBckon
B CTPYKTYpPHOe nojapasaenenue Llentp oOpazoBanus uuppoBoro u

rymanutapHoro npoduieit «Touka poctay.

NudpacTpyKkTypHBIi THCT

Ne | HanmeHnoBan KpaTtkue npuMepHble TEXHUUECKUE En | Kon
n/m ue XapaKTEPUCTUKU nye
obopynoBaH U3 | CTB
usi M| O
1 2 3 4 3)
1 YPpoK TeXHOJIOTUH
1.1 | AnautuBHOE 000pYIOBaHUE
1.1. | 3D-npuntep | Tun mpuntepa: FDM, FFF. Marepuan mr | 1
1 (ocHoBHOM): PLA. KonnyecTBo neyaTaronmx

rojioBok: 1. Pabouuii cTOI: ¢ MOJAOTPEBOM.

MakcuMmainbHasi CKOPOCTh TleYaTH: HE MEHEe
150 mm/cex. MuHUMapHas TOJIIUHA CJIOS: HE

PaGouas o6macts (XYZ): ot 180x180x180 mMm.




1 2 3 4 3)
6omnee 20 MKM. 3aKpBITHIA KOPIYC: HAJIMYUE.
OxJtaXKJIeHUe 30HbI [eYaTH: HAIHYHUE.
1.1. | Ilnactuk ns | Marepuain: PLA, coBmectumocTts ¢ 1. 1.1.1 wr | 10
2 3D-
MIpUHTEPA
1.2 | KommberoTepHoe 000pyaoBaHue
1.2. | MOY Tun yctpoiictBa: MOY. LIBeTHOCTB: YepHO- mr | 1
1 (npunTep, oeunbril. Dopmat Oymaru: He meHee A4.
CKaHep, TexHonorus neyatu: nasepHas. Pazpemienne
KOITHUD) neuatu: He MeHee 1200x1200 Touexk.
ABTOIIOAaTYNK OyMaru: HaTHIne
1.2. | HoytOyx dopmMm-hakTop: Tpanchopmep. XKecTtkas mr | 10
2 MOOUJILHOTO | KJIaBHaTypa: TpeOyercsa. Hanuuue pycckoit
KJ1acca PaCKJIJKU KJIaBHATYPBI: TpEOyeTCs.

CeHcopHbIl 5KpaH: TpeOyeTcs. Yoy moBopoTa
CEHCOPHOTO0 ’KpaHa (B ciiy4yae
HEOTKJIF0YaeMo# kjiaBuaTypsl): 360 rpaaycos.
JlnaroHasib CEHCOPHOro 3KpaHa: He MeHee 11
JTIOUMOB. [Tpon3BOAMTENBHOCTS TIpOLIECCOPa
(mo Tecty PassMark - CPU BenchMark
http://www.cpubenchmark.net): He MmeHee
2100 equnui. O0beM orepaTUBHON MaMSITHU:
He meHee 4 ['6. O0beM HakomUuTeNs
SSD/eMMC: ne menee 128 1'6. Bpems
aBTOHOMHOU pabOThI OT OaTapeu: He MEeHee 7
yacoB. Bec HoyTOyKka: He Oonee 1,45 kr.
Ctunyc B KOMIUIEKTE TTIOCTaBKU: TpeOyeTcH.
Kopnyc HOoyTOyKa m0/mKeH ObITh CIIenaabHO
MMOATOTOBJIEH U O€30I1aCHOTO
WCITIOJIb30BaHUS B y4eOHOM Tporiecce (MMEeTh
3aIIATHOE CTEKJIO IMOBHIIIICHHOM MTPOYHOCTH,
BBIZICP)KMBATH MaJICHUE C BHICOTHI HE MEHEE
700 MM, COXpaHITh pabOTOCIIOCOOHOCTh IPU
MOTIATAHKH BJIATH, a TAKKE UMETh
MPOTUBOCKOJIB3SIINE U CMATYAIOLIUE YIaphl
AJIEMEHTHI Ha KOPIyce): TpeOyeTcs.




MMUCTOJICTA

1 2 3 4
[IpenycranoBieHHas oniepallMOHHAsL CUCTEMA C
rpauyecKuM MOJIb30BATEIbCKUM
uHTepdericom, obecrneunBaromias paboTy
pacrpocTpaHEeHHBIX 00pa30BaTENbHBIX U
OOIIECUCTEMHBIX MPUIIOKEHUMN: TpeOyeTCsl.

1.3 | AKKyMyJSTOPHBIA U PYYHOH HHCTPYMEHT
1.3. | AkkymynsaTo | Unucao akKyMyJIaTOPOB B KOMIUIEKTE: HE T
1 pHas npenb- | MeHee 2. Pesepc: Hanmuue. Hanuuue aByx
BUHTOBEPT | CKOpPOCTEH. PEKOMEH1yeMO€e KOJIMYECTBO: HE
MEHee 2 IIT.
1.3. | Habop 6ut | Jlepkatens Out: Hanmmuue. COOTBETCTBHUE TI. T
2 1.3.1. KonudecTBO OUT B yIakoOBKe: HE MEHEE
25 mir.
1.3. | HaGop cBepn | Tumnst oOpabaTeiBaeMOi TOBEPXHOCTH: T
3 YHUBEpCaJIb | KAMEHb, METAILI, 1epeBO. COOTBETCTBUE II.
HBIU 1.3.1 KonnuecTBO cBEPI B yIIAaKOBKE: HE MEHEE
15 mr. MuHUMaNbHBINA TUaMeTp: He Oosee 3
MM.
1.3. | MHorodysk | MHOTOQYHKIIMOHATHHBIN HHCTPYMEHT JAOJDKEH | IIT
4 IIMOHAJBHBIN | o0ecreunBaTh: CBEpIICHUE, ITH(OBaHUE,
MHCTPYMEHT | pe3b0y, I'paBUPOBKY, (hpe3epoBaHuE,
(MyZnBTHUTYJI) | IOJUPOBKY U T. 1. BO3MOXXHOCTH 3aKpeIIeHus
maHry - ot 0,8 MMm: HamMuwMe.
1.3. | Kneesoit @yHKIMS PETYIUPOBKHA TEMIEPATYPHI: T
3) [IACTOJIET Hanuuue. Jluamertp kieeBoro crepxkHs: 11 mm.
IIutanue ot snektpoceru: Hanuuue. Hoxka-
MOJICTABKA: HAJIMYHE.
1.3. | Habop COBMECTUMOCTD C KJICEBBIM MTUCTOJIETOM, T
6 3aImacHbIX 11.1.3.5 KonuyecTBo crepxHel B Habope: He
CTEpKHEMN Menee 10 mT.
TUTS
KJIEEBOT'O




http://www.cpubenchmark.net/): He Mmenee

1 2 3 4
1.3. | Hudposoit | Marepuain: metaiut. Kopryc aucries: T
7 MTAaHTCHIIMP | TUIACTUK. [ TyOuHOMEp: HaTM4KeE.

KyJb
1.3. | Dnektponod | DyHKIMS peryJIUupOBKH 0OOPOTOB: HAIUYHE. T
8 3K CkoOoBuHAs 00pe3MHEHHAs! pyKOSTKA:
Hajumune. Perynsarop 4acToThl X0/1a - HATHYHE.
PerynupoBka HakJIOHA MOJIONIBBI - HAJTUYHE.
JlazepHbIl Mapkep - HaJTU4IUE
1.3. | HaGop CoBMECTHMOCTD € ANMEKTPOoJa003uKoM 1. 1.3.8. | mT
9 yHuBepcasb | KonnuecTBo nuiiok B Habope: He MeHee S 1IIT.
HBIX TTAJIOK
VIS
AIEKTPOJI003
nKa
1.3. | Pyunoii ['my6una: ve meree 280 mm. [[nuHa e3Busi: He | T
10 | 1063uk Menee 120 mm.
1.3. | Kannensapck | Hox moBbIlIIeHHON IPOYHOCTH B T
11 | ue HOXH METAJNIMYECKOM HJIM TIJITACTUKOBOM KOpIYCE.
Mertamnueckre HanpaBIsSiONINe: HATUYHUE.
1.3. | Habop CoBMECTUMOCTb C PYYHBIM JIOO3UKOM 1. T
12 IMAJIOK JJIST 1.3.10. KonnuecTBO MUJIOK B YIIAKOBKE: HE
PY4YHOTO menee 10 mr.
n003uKa
1.4 | YueOHOe 00OpyaOBaHUE
1.4. | lnem [[Iiem BupTyasbHOM peanibHOCTH. Hannune KO
1 BUPTYaJbHO | KOHTpPOJUIEpOB: 2 WT. Pa3zpelenue: He MeHee | MIT
171 1440 x 1600 Ha rna3. Bcrpoennbie e
peaNbHOCTH | CTEPEOHAYIIHUKHU: Hajau4re. BctpoeHnHbie KT
MUKpO(OHBI: HATMYUE. BCTpOCHHBIE KaMepHhI:
He MeHee 2 1T. Bo3MoXHOCTh G6eCpOBOIHOTO
ucnoJib3oBanusg. Copmectumocts ¢ 11K -
PEKOMEHTYeTCSI.
1.4. | HoyTOyk Pa3pemrenne sxkpana: He MmeHee 1920x1080 T
2 BUPTYaJIbHO | muKcenel. [Ipon3BoauTensHOCTh Mpoleccopa
i (o tecty PassMark - CPU BenchMark
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3

peanbHOCTH

9500 enunu. [Ipor3BOIUTENBHOCTD
rpaduIecKoi MOACUCTEMBI (IT0 TECTY
PassMark Videocard Bench-mark
http://www.videocardbenchmark.net): ne
menee 11000 egunani. O6beM onepaTUBHOM
namatu: He Menee 8§ I'6. O0beM nmamsTu
BUJICOKapThl: HE MeHee 6 1'0. O0beM
TBEPJOTEJILHOTO HAKOIMIUTENS: HE MeHee 256
['6. Hanmuue pycckoii packiaaku
KJIaBHATYphL: Tpedyercsa. Hamuune mudposoro
BUJICOBBIXO/1a, COBMECTUMOTO C
MOCTABJISIEMBIM IIJIEMOM BUPTYaIbHOM
peanbHOCTU: Tpebyerca. [IpeaycranoBneHHas
OC c rpaduueckum noJib30BaTEIbCKUM
uHTepdeiicom, odecneunBaromias paborty
pacrpoCTpaHEHHBIX 00Pa30BaATEIbHBIX U
OOLIECUCTEMHBIX MTPUIIOKEHUI: TpeOyeTCsl.

dortorpamme
TpUUYECKOE
IPOrpaMMHO
e
obecrieueHn
e

[IporpammHuoe obecnieueHue Ajist 00padOTKH
M300pakeHHi U onpesiesieHus: (OpMBbl,
pa3MepoB, MOJIOKEHHSI K MHBIX XapaKTEPUCTUK
00BEKTOB Ha MJIOCKOCTH UJIM B TPOCTPAHCTBE.

T

KBagpoxont
ep, i 1

dopm-PakTop: YCTPOUCTBO WM HAOOp ISt
coopku. Kanain cBsi3u ynpasneHus
KBaJpOKONTEPOM: Hannuue. MakcumanpHas
JaJIbHOCTBIO TIEPENAYM TAHHBIX: HE MEHEE 2
KM. beCKOJIIEKTOpHBIE MOTOPBI: HAIMYHE.
[ToneTHblli KOHTpOJUIEP: HANIMYKME. [Tognepxka
ONTUYECKON CHCTEMbl HABUTAIIUU B
MOMEIICHUU: Hainuue. Moayiib
dboTo/BUACOKaAMEPHI Pa3PEIICHUEM HE MEHEE
4K: nasmmune. Moaysib HaBUTallUK
GPS/TJIOHACC: nanuumue. [lynpt
yOpaBJEHUs: HANU4KMe. AKKyMYJIATOpHAs
Oartapesi ¢ 3apsIHBIM YCTPOMCTBOM: HAJIUYHE.
[IporpaMmMHO€E IPUIIOKEHNE IS
MIPOTPaMMUPOBAHUS U YIIPABJIEHUS
KBaJpPOKONTEPOM, B TOM YHCIIE JUIS

T
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cMapT(OHOB: HATUYHE.

KBaapokont
ep, THII 2

dopm-dakTop: yCTpOUCTBO WK HAOOP JIJIs
coopku. Kanai cBsi3u ynpaBiieHUs
KBaJpoKonTepoM: Hamnuue. Kosnekropusie
MOTOpBI: Hanm4ue. [10JeTHBI KOHTpOIUIEp ¢
BO3MOKHOCTBIO IPOTPAMMHUPOBAHUS: HAJTMYHE.
[Mogneprkka ONTUYECKON CHCTEMBI HABUTAITH
B nioMernieHuu: Hannaue. Momxyns Wi-Fi
BUZICOKaMephl: Haimnume. Kamepa ontudeckoro
NOTOKA: HAaJTMYUe. AKKYMYJISTOpHAs Oarapes ¢
3apsIIHBIM YCTPOHUCTBOM: HAJIUYHE.
[TporpaMMHOE MPUIIOKEHHUE JUIS
IPOTPAaMMHUPOBAHUS U yIIPABICHUS
KBaJIPOKONTEPOM, B TOM YHCIIE JIISI
cMapT(HOHOB.

mT

Cmaprdon

CoBmecTUMOCTb € KBajipokontepoM 1. 1.4.4
Jnaronans 5kpaHa: He MeHee 6.4. Pa3pemenue
skpana: He meHee 2340x1080 nukceneii.
Bcerpoennas namarts: He MeHee 64 I'B.
OnepaTtuBHas naMATh: He MeHee 4 170.
Emkocth akkymyssitopa: He MeHee 4000 MAuy.
Bec: e 6omee 200 rp.

T

IIpakTueck
oe rmocobue
JUTSt
W3y4YECHUS
OCHOB
MEXaHHUKH,
KUHEMaTUKH
, IMHAMHUKHU
B

HayajJbHOHU U

KoHCcTpyKTOp 17151 TPaKTHKO-
OPHUEHTUPOBAHHOTO N3YUYEHHUS YCTPONCTBA U
MPUHIIUIIOB pabOThl MEXaHUYECKUX MOJIEIeH
Pa3JIMYHOM CTEIIEHU CIIOKHOCTHU IS
rJ1yOOKOTO MOrPYKEHUsI B OCHOBBI HH)KEHEPUU
u TexHosoruu. [lo3BomnsieT cobupate Moienu,
B TOM YHCJIE C 3JIEKTPOJBUTaTeNeM (KpaH,
HIararolUil MEXaHU3M, MOJIOT, 1e0eKa U T.

I.).




1 2 3 4

OCHOBHOM
IIKOJIE

2 O6opynoBaHue IS MIAXMATHOM 30HBI

2.1 | Komrmuiekr [[TaxMatel - MaTepuan QUryp U JIOCKU: IEPEBO. | KO
TUTST Yacel maxMaTHbple - MEXaHUYECKUE WU MIT
oOy4eHus DJICKTPOHHEIE. e
raxmaram KT
3 Meanasona
3.1 | ®oroanmapa | KomudectBo 3 peKTUBHBIX TUKCEIOB: HE T
TC menee 18 miH. PazbeM juist mukpodona 3,5
O00OBEKTHBOM | MM: HaJMuue. 3aluch BUJCO: HAIMYHE.

3.2 | Kapra O0bem nmamsaTu: He MeHee 64 1'0. Knacc: He T
namsatu it | Hroke 10. CoBmectumocTts ¢ 11 3.1.
doToanmapa
Ta
3.3 | raTus MakcumanbHasi Harpy3Kka: He MeHee 2 KT. T
MakcuMalibHasi BBICOTa Cb€MKH: HE MeHee 148
CM.
3.4 | Mukpodon | Jlnuna kabens: He MeHee 3 METPOB. T
CoBmectumocTsb ¢ 11 3.1. BO3MOXHOCTB
noakodeHus: k Hoytoyky/I1K/dpoToanmaparty:
HaJIM4He.
4 O6opynoBanue 1151 U3y4CHUs] OCHOB O€30MTaCHOCTH JKU3HEICSITEIIbHOCTH
Y OKa3aHus NEPBOU MOMOILH

4.1 | Tpenaxép- | MaHekeH B3pOCIIOro uin pedeHka (Topc u KO
MaHEKEH JIJIsl | TOJI0BA WUJIW B MOJHBIN pocT). [lepekitouenue | M
OTpabOTKH | PEKUMOB «B3POCIBIN/PEOCHOK: e
CEpIIEYHO- omroHansHO. KoBpHK 171 ipoBeAeHUS KT
JIETOYHOU CEpPACYHO-JIETOYHON peaHUMAllUN: HaJIN4IKne.
peaHuMaluu

4.2 | Tpenaxép- | MaHekeH B3pocioro mwiu pedeHka (Topc u KO

MaHEeKeH IS | rosiosa). [lepexitoueHue pesxuMoB MIT
OTpabOTKH | «B3POCIBIN/PEOCHOKY: OMIIMOHATBHO. e




1 2 3 4
IPUEMOB YeTpoiicTBO JOKHO OBITH 000PYA0BaHO KT
yAaneHus MMHUTATOPAMH BEPXHUX JIbIXaTEIbHBIX MMyTEH U
MHOPOJIHOTO | COMPSIKEHHBIX OPTaHOB YEJIOBEKA (JIETKHUX,

Tena u3 Tpaxeu, ropTaHu, AMapparMeHHON
BEPXHUX MIEPETOPOJIKH ).
JIbIXaTEIbHBI
X IIyTen
4.3 | Habop Habop s neMoHCTpanuu TpaBM u KO
UMUTATOPOB | OPAKEHUI HA MAHEKEHE WUIIU KUBOM MIT
TpaBM U YeJI0BEKE, MOJTYUYECHHBIX BO BpEeMsl IOPOKHO- e
MOPaXEHUN | TPAHCHOPTHBIX MPOUCIIECTBUM, HECUACTHBIX KT
CJIy4aeB, BOCHHBIX AeicTBUi. KonnmuecTBo
IIpeAMETOB B HaOOpe: He MeHee 15 miT.
4.4 | Illuna [[IuHBI TpaHCTIOPTHBIE UMMOOMIN3AIMOHHBIE | KO
CKJIaJIHAst CKJIQJIHbIE JUISl pYK U HOT. DYHKIIMS MIT
CKJIaJIbIBaHUS - TpeOyeTcsa. DyHKIus e
(dbukcanuu yria - peKOMEHIYeTCs KT
4.5 | BopoTHuk T
HICUHBIN
4.6 | Tabenpubie | KpoBoOcCTaHaBIUBAIOILIUE JKTYTHI, KO
cpencTBa nepeBsi304HbIe cpencTBa. Hanmuue MIT
VTS MEJIUIIMHCKUX MPENapaToB B KOMILJIEKTE e
OKa3aHus HEJIOIYCTUMO. KT
IepBOM
MEJULIMHCKO
Y MOMOILH
3) HanmenoBanwne pasznena (Mebenn)
5.1 | Kommiekr Croun nnsa maxmat: He menee 3 wt. Ctyn KO
Mebenu (TabOyper) /utsl maxmMaTHOM 30HBI: HE MeHee 6 MII
wT. CTOJ 19 NPOEKTHOU AESATEIIBHOCTHU: HE e
Menee 3 wT. CTyn i NpOEKTHOM 30HBI: HE KT
MeHee 6 mT. Kpecio-meniok: He MeHee 6 IIT.
6 [IporpammHoe obecrniedeHune, pacrpocTpaHsieMoe OeCIIaTHO
6.1 | [Iporpammu | O6maunerit uHCTpyMeHT CATIP/ACVII, I
oe OXBaTBIBAIOIINNA BECh MTPOLIECC PaOOTHI € e
oOecreyeHu | U3AENUSIMU — OT MPOECKTUPOBAHMUS 10 H3
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e mist 3D- W3TOTOBJICHUS us
MOJIETTUPOBA
HUS

6.2 |Ilporpammu | MHCTpYMEHT aiist mepeBoaa popmara daiina u3 | u
oe OJIHOTO THMA B JIPYyTroM, HOHATHBIN 3 D- e
obecnieuenu | npunHTepy (1. 1.1.1). Hannuue pycckoro H3
e s sa3bika. [IpumensieTcs Takxe ais us
MOATOTOBKU | MacIITaOUPOBaHUS U3JIETTUN, PACTIOIOKECHUS
3D-mopeneit | Ha paboueM CToJie, yCTAaHOBKHU MapaMeTPOB
K IeYatu ME€YaTu U T. 1.

Kaaposoe obecnieuenne: [lenaroru 10noHUTEILHOTO 00pa30BaHMUS.
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