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1. KOMIIJIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBbI
1.1. TIOSICHUTEJIbHAS 3AIIMCKA

B HacTosiiee Bpems mpoiiecc nHGOpMaTU3aLuy MPOSIBJISIETCS] BO BCex cdepax 4esoBeUYeCKoi Jes-
TesIbHOCTH. VcIiosib30BaHe COBpeEMEHHBIX MH(MOPMALIIOHHBIX TEXHOJIOT U SIBJISIETCSI HEOOXOIMMBIM Y CJIO0-
BJMEM YCITEIITHOTO Pa3BUTHSI KaK OTIEJIbHbIX OTPACJIell, Tak U rocymapcTBa B 1iejiom. CosmaHne, BHeAPEHNE,
9KCIUTyaTaIys, a Takyke COBEPIIEHCTBOBaHME MHMOOPMALMOHHBIX TEXHOJIOTMI HEMBICIMMO 0e3 yuacTust
KBaIM(DUIIMPOBAHHBIX U YBJIEUEHHBIX CeUaMCTOB. CTpeMUTEeIbHbINM POCT MHGOPMAIMOHHBIX TEXHOJIO-
I'UIA CTaBUT HOBbIE 3a/1auM TIepes 0O0pa3oBaHMeM M HAyKOM, M3yUeHMe KIaCCUUeCKUX OUCIUIUIMH HeooCTa-
TOYHO JJIS1 pellieHs] TaKuX 3a/1au. B CBSI3U C 9TUM aKTyaIbHOM 3a/aveil SIBJISIETCST MOJITOTOBKA CITelaIn-
cTOB cdepbl MHOOPMAILMOHHBIX TEXHOJIOTUI B COOTBETCTBUM C MPO(eCcCUOHATLHBIMY TPEOOBAHUSIMU Y-
HaMMYHO pasBUBAIOIIMXCST oTpacien. [Ipy aTom TpeGyeTcs MOCTOSIHHAS aKTyaaIuM3aluyy 3HaHWH, TTpUoobpe-
TEeHMSI HOBbIX KOMITETEHIIMIA, (OpMMUPOBaHMe HOBOT'O TUIIA MbIIIJIEHNSI. B 3TOM cMbIc/Ie BasKHEHIITYIO POJIb
UTpaeT IMPoIecC M3yvYeHNsT 6a30BbIX OCHOB MH(GOPMAIIMOHHBIX TEXHOJIOTHUIA €Il B IIIKOJIbHOM BO3pacTe.

JaHHas JOMOJHUTE/bHAsT 00IleoOpa3oBaTe/ibHas IporpaMMa paspaboTaHa B paMKax peajiu3aluin
06pa3oBaTesIbHOTO IpoekTa «MobmabHbIM KBaHTOpMYM» M HampaBjeHa Ha ONTMMM3ALMIO JTMYHOCTHO-
OPUEHTUPOBAHHOTO OOYYEHMS M CTAHOBJIEHE ITPOEKTHOM IeSITeTbHOCTY OOyJarommxcs B 061acT MHGOP-

MalIMOHHBIX TeXHOJIOT MIA.

1.2. HOPMATUBHO-ITPABOBOE OBECITEYEHUME ITPOI'PAMMBI

B HacTosiiee BpemMst comepikaHue, poJib, Ha3HauUeHNe ¥ YCJIOBMS peaM3aluy MporpamMm JOMOJHU-
TeJIbHOr0 06pa30BaHMs 3aKpeIIeHbl B CIeAYIOIIMX HOPMATUBHBIX TOKYMEHTaX:

o DenepaynbHbii 3akoH Poccuiickoin @epepanym ot 29.12.2012 Ne 273 «O6 obpasoBanuu B Poccuii-
ckont @enepannn» (manee - D3 Ne 273);

o TIpuxkas MunnucrepcTBa o6pasoBanus u Hayku Poccuiickoir @enmepanym ot 09.11.2018  Ne196
«O06 yTBepsKIeHUM TOpsiIKa OpraHm3ali ¥ OCYIIECTBJIEHUs 06pa3oBaTeIbHON AesTeIbHOCTU IO
IOIOTHUTE/IbHBIM 00I11e06pa30oBaTe/IbHbIM IIPOrpaMMam»;

e KoHuenys pasBuUTHs JONOIHUTEIbHOTO obpaszoBanms gerein ot 04.09.2014 Ne 1726;

e [Incbmo Muno6puayku Poccun ot 18.11.2015 Ne09-3242. «MeTtoamnueckue peKOMeHAAIY TI0 MPo-
eKTMPOBAHMIO JOTIOJIHUTEIbHBIX OOIIePa3BMBAIOIINX ITPOrPaMM»;

e [Incemo Munmucrepcrsa npocsettiennst Poccuitckon ®@epepanym Ne MP-81/028H ot 28.06.2019 «Me-
TOAMYECKNEe peKOMeHAalmu IJit cyobekToB Poccuiickon demepaiiyy 1Mo BOIIpocaM pean3alyy oc-
HOBHBIX U JOMOJIHUTEIbHBIX 00I111e06pa30BaTe/IbHbIX MPOrpaMM B CEeTeBOM (opme».

o CaulluH 2.4.3172-14: «CaHuTapHO-31MUIEMUOJIOTMUECKIE TPEOOBAHMS K YCTPOMCTBY, COAEPsKaHMIO
M OpraHmM3aluy peskuma paboTbl 06pa3soBaTe/bHbIX OpPraHM3alyii JOMOJHUTEIBHOTO 06pasoBaHus
ZeTei»;

e VcraB AHO 10 «[IT «KBanTopuym»» (Pacnopskene MuHucrepcTBa 06pasoBaHms 1 Hayku Y Jib-
stHOBCKO o6s1acTi oT 23.03.2017 Ne 506-p);

e TlosiokeHMe O pa3paboTKe, CTPYKType U MOPsIKe YTBEPXKAEHMUST NOTOJHUTEIbHONM 00lepa3BMBalo-
ent mporpammbl (JiokatbHbIN akT AHO 1O «[IT «KBautopmym»», 2020 r.);

e Meronuyeckne peKOMeHAAIMM JJIS TearoroB M HAaCTaBHMKOB JETCKMUX TexXHomapkoB «KaHTo-
puym» (AUTHkBanTym Tynkut. Bragyvup Boiikos - M.: @oHz HOBBIX (OPM pasBUTHSI 06pa30Ba-
Hust, 2017 -128 ¢),
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e Metonnueckue peKOMeHIAIMM JIJIs TTeJaroroB ¥ HACTaBHUKOB JETCKUX TeXHoMmapkoB «Kantopumym»
(BUAPkBanTym Tyakut. Upuna Kysuerosa - M.: @onp HOBbIX GopM pasBuTust obpasoBanmst, 2017
-128 ¢),

1.3. OIIMCAHMUME ITPOI'PAMMBbI

VYpoBeHb 0CBOEHMSI TPOrpaMMbl — BBOJHBIN.

HamnpasiieHHOCTb (Mpodmib) MpPorpaMMbl — TEXHUYECKas.

Jlomo/THNTETbHOCTD 3aK/IFOYAeTCS B YITyOJeHUY M paclIMPeHNM 3HAHU COJEpPsKaHUsI IIIKOJbHOTO
Kypca MHGOPMaTUKY U MMPOodeCcCuoHaIbHOM OpYEeHTAIMM 00YYarOIIMXCS IO crelaibHOCTIM: « Hpopma-
L[IOHHbIE TeXHOJIOTUN», «[IporpamMmupoBaHmues.

AKTyanbHOCTh ¥ HOBM3HA mporpamMmmbl. [Iporpamma coorBetcTByer KoHIenumm pasBuTust enau-
HOV MH(MOPMaLMOHHON 0bpa3oBaTesibHONM cpeabl B Poccuiickon ®denmepanyy, KoTopasi HallpaBjieHa Ha
«obecrieyeHne JOCTYIMTHOCTY KaueCTBEHHOTO 0Opa30BaHMsI HE3aBMCUMO OT MECTa JKUTEIbCTBA, COIMAIb-
HOT'O ¥ MaTepPMabHOIO IMOJIOKEHUST ceMel 00YUaIoIMMXCsl, CAMUX OOYUYaIOIIMXCSI M COCTOSTHUSI UX 300PO-
Bbsl, @ TAK)Ke obecreyeHe MaKCMMaJIbHO PaBHOM TOCTYITHOCTY 0Opa30BaTebHbBIX MTPOrPaMM M YCIYT 0-
MTOJTHUTEJIbHOTO 0OPa30BaHMsI IeTel, ITyTeM YCTaHOBJIEHMS KOOPAVHALMOHHBIX Y PErY/ISIIIMOHHBIX Mep U
MeXaHU3MOB JJIs BCEX YYaCTHMKOB MH(OPMAIMOHHOTO 0Opa30BaTebHOrO B3aMMOeicTBus». HoBusHa
JIOTIOJTHUTEJTbHOV 0011Iepa3BMBAIOIIIEl TPOrPaMMbl 00YCJIOBJIEHA HOBOM MapaurmMon 06pasoBaHmst MHGOP-
MaIlMOHHOTO 00I1ecTBa. Vcrnoab3yemast pu peajn3anuy IporpaMMbl MPOEKTHO-UCCIeA0BATEIbCKAs Jes-
TEJIbHOCTh YUaIIUXCSI — 9TO PeaIbHbIM MHCTPYMEHT, KOTOPbIVI OTBEUaeT BCEM HEOOXOAMMbBIM KPUTEPUSIM
M3MEHEeHMsT KaueCTBa IMOJIrOTOBKY YUall[MXCsl, TIOBBIIIAET MOTUBAILIMIO K OOYUYEHMIO, TO3BOJISIET PACKPBIThH
CITOCOOHOCTY ¥ BBISIBUTH OIAPEHHOCTDb. B COBOKYITHOCTM 3TO MPUBOAUT K BO3MOKHOCTM OCO3HAHHOTO BbI-
6opa Oymyllieil CrelyaabHOCT. B TOske BpeMsi OCBOeHMe MHKEHEPHBIX TEXHOJIOTUI MOApa3yMeBaeT Io-
JIydeHue psia 6a30BbIX KOMITETEHIINIA, BJIaAeHe KOTOPhIMY KPUTUUECKY HEOOXOAMMO JIJIs1 pa3BUTHS U300-
peTaTesbCTBa, MHXKEHEPUM U MOJIOJEKHOTO TEXHOJIOIMUYECKOTO MPeaIPUHNMATEIbCTBA, YTO HEOOXOIMMO
JIIOOOMY CITeIMaIMCTy Ha KOHKYpPeHTHOM pbiHKe Tpyaa B STEAM-npodeccusax. OCHOBBI M306peTaTeb-
CTBa U MHKEHEPUM, C KOTOPbIMM ITO3HAKOMSITCSI OOYUAIOIIMXCSl paMKaX OCBOEHMSI IIPOrpaMMbl, ChOpMu-
PYIOT HavaJIbHbIE 3HAHMS ¥ HABBIKY HEOOXOAMMbIE IJIS1 PA3IMUHbIX MHKEHEPHBIX pa3paboTOK U BOILIOIIIE-
HUSI CBOMX UIEN U MMPOEKTOB B SKM3Hb C BO3MOKHOCTBIO TTOC/IEAYIOIIEN X KOMMEPIIMAIN3AINNA.

OT/IMunTe/IbHbIE 0COOEHHOCTH IMTPOTrPaMMBbl.

[Tporpamma peaymsyeTcst B ceTeBoi Gopme 1 IMpeAroaaraeT MHTErpayo KaJapoBbiX M MaTepUab-
HBIX pecypcoB 00I1eo6pa3oBaTeIbHOM OpPraHM3allMyM M OPraHM3aluy JOMOJHUTEILHOTO 0Opa3soBaHMUS —
AHO 10 «lerckuit TexHonapk «KBaHTOpmym».

[Tporpamma COCTOUT M3 3 MOMYJIEN, IJIUTEIbHOCTBIO 12 yUeOHBIX YacOB KasKIbIl, MTPOBOAVIMBIX C
MEePUOAMNYHOCTBIO 1 pa3 B KBApTaj ¥ BKIIOUYAIOIIVX TEOPETUYECKYIO Y ITPAKTUYECKYIO YaCTH.

Mopyi mpencTaB/IsIIOT COO0 ColepsKaTeIbHO CaMOCTOSITE/TbHbIE ITPOrPaMMBbI 110 3 HaIlpaBJIeHNUSIM
obsactu «MHGOPMAIIMOHHbIE TEXHOJIOTUM»: CUCTEMHOE aMUHUCTPUPOBaHMeE, 3JIEKTPOHMKA U BUPTYaJIb-
Hasl peaJIbHOCTb, KOTOPbIE TAIOT BO3MOKHOCTh 0OYYaroOIeEMYyCsI B TeUeHe OJHOrO yYeOGHOro roja mo3Ha-
KOMUTBCSI C KaKIbIM M3 IMepeUMCIeHHbIX HAIllpaBJIeHUN U ONpPeAeauTbcs co chepoil CBOMX MHTEPECOB B

0671acT¥ MHGOPMALIMOHHbBIX TEXHOJIOTMIA.

KauecTBO moaroToBku obecrieunBaeT JBYXypOBHEBas cucTemMa paborT:
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1. YuebGHbIe KelChl TTpeJHa3HaueHbl JJIs1 YI1yOsieHus: 3HaHuii, GOPMUPOBAHMS YCTOMUYMBOI'O MHTEpeca
" pacipeHnst 06pa3oBaTeIbHbIX BO3MOXKHOCTEN yUallMXcsl.
2. Y4ebHO-MCC/IeIoBaTeIbCKIE TTPOEKThI BBITTOTHSIIOTCS OOYYAIOIIMMUCS CAMOCTOSITEIbHO B MHIVUBY-
IyaJIbHOM TIOPSIIKE TIOJT PYKOBOJICTBOM IeIarora B Mepuobl MEKIY MOIY/ISIMU. B xo/e BbITTOTHEHNS
MPOEKTA U3YUaloTCsl M3OpaHHbIE BOITPOCHI OTIENbHBIX TEM, MMEIOIIMX aKTyaJbHOE MPUKJIAJHOE VN
TeopeTMUYecKoe 3HaueHue. Y ydammxcss GOpMUPYIOTCS HaBbIKM CAMOCTOSITEJTbHOT'O TIOMCKA M aHa-
Jn3a uHGOpMaluy, TOCTAHOBKY, IIPOBeAeHMsI, 0OpabOTKY U aHaaM3a SKCIIepUMeHTa. Y Yallluecs Io-
JIYYarOT OIbIT CAMOCTOSITEJIbHBIX SKCIIEPUMEHTAIbHBIX ¥ TEOPETUYECKUX U3bICKAHMUIA.
Ilemarormueckasi 1e/1eco00pa3sHOCTh IMIPOrPAMMBI 3aK/IIOUYAeTCs B TOM, UTO OHA OTBEYAeT MOoTpe6-
HOCTSIM O6IIIeCTBa ¥ 06pa3oBaTeIbHbIM CTaHAAPTaM BTOPOT'O ITOKOJIEHNS B DOPMMUPOBAHNYM KOMITETEHTHO,
TBOpPYECKOI JMYHOCTM. [IporpaMma HOCUT cOGaslaHCMPOBAHHBIM XapaKTep M HaIpaB/ieHa Ha pasBUTHE
HaYyYHO-MCCJIeA0BATEbCKOM KYJIbTYPbI O0YUaIOIIMXCsl.

CopepskaHue TPOrpaMMbl OITPEAEISIETCS C YUETOM BO3PACTHBIX OCOOEHHOCTEN OOYYaIoIMXCsl, II-
POKMMM BO3MOXKHOCTSIMM COLMAIM3aLMY B ITPOIlecce OOIIeHNS.

Llesu u 3agaun NporpamMmmal.

ILlenp mporpammbi: Co3maHne YCIOBUM AJis pasBUTHMS IMO3HABATEIbHOTO MHTEPECA ¥ TBOPUECKUX
CITOCOOHOCTEN IIKOJIBHMKOB, OOYUYAIOIIMXCSI B 00IACTSIX COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHUIA,
IyTeM IPOEKTHO-MUCCIIeIOBATEIbCKOI NesTeTbHOCTM.

3agaumn:

1. Oo6pasoBaTe/bHbIE:
e (opmupoBaHMe HaBLIKOB 0OPabOTKM MOJTyYEHHOM MHGPOpPMAIINA;
e (opmupoBaHye HABBIKOB IS TIepefaun MoJyYeHHOM MHOopMaInu;
e [IOBBIIlIEHNE KauecTBa 0Opa30BaHMS M MOTUBALMM K I[€JIOCTHOMY M3YUYEHUIO MH(POpPMAalMOH-
HBIX TEXHOJIOTUA;
e (dopmupoBaHue y ydalIuMxcsl MPeNCTaBJeHMII O MPOBEIEHUM MCCIEAOBAHUN Y TIOTyYeHMe
OIIbITA ITPOEKTHOM JIeSITeIbHOCTIH;
e MpobysKaeHre MHTepeca K HOBEMIIIMM TeXHOIOTUSIM;
2. PasBuBaloiue:
® pasBUTHE YMEHMSI TBOPUECKM MMOIXOIUTD K PEIeHNIO TOCTaBIeHHONM 3a1aun;
® pasBUTHE BapUaTUBHOTO MBIIILJIEHNS;
e pasButue GhaHTasuy 1 0OPA3HOTO MBIIIUIEHNS;
3. BocnurarenbHbIe:
e (opMHUPOBaHME UeJIOBEKA, TOTOBOI'O K TBOPUYECKOM AESITEIbHOCTH B JIIOOOM 06/1aCTH;
® pasBUTHE aKKYPATHOCTH, YCUIUMBOCTH OOYUAOIINXCS;
e (dopmupoBaHue yMeHMs] paboTaTh B KOMaHE;
® BOCITMTaHME YBasKEHMS K Uy>KOMY MHEHMIO;
e mpodeccruoHalbHas OPUEHTAIMS 00YUaIOIINXCS.

IInauupyemblie pe3yabTaThl: [1o MToram o6y4yeHus: y y4yanymxcs JOJKHO ChOopMUPOBATHCS TIPeI-
CTaBJIeHME O BO3MOSKHOCTSIX COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTUM. [TOJIKHBI ObITh CHOPMUPO-
BaHbI HaBbIKYM MCCJIEAOBATEILCKOTO MbIIIIEHNS, YCBOEHbI TTPUHIIUITBI aHa/IN3a, COMTOCTABIEHUS MTOTyUYeH-
HbIX B XOJie MTPAKTUUECKOV IeSITeJIbHOCTM JTaHHbBIX U MPUMEHEHMS] STUX JAaHHBIX B JaJbHEMIIEN MesTesTb-
HOCTM.
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1. JInuyHOCTHBIE pe3yJbTaTbl OCBOEHUS TPOTPAMMOBI:
e (opmupoBaHMe OCHOB MCC/IEIOBATEIbCKOTO MbIIIIEHNS,
e pasBuUTHeE JI0O03HATETLHOCTY U GOPMMUPOBAHME MHTEPECA K M3YYEHUIO BO3MOKHOCTEeN MHDOP-
MAIMIOHHBIX TE€XHOJIOTUIA;
® Dpa3BUTHE VMHTEJIEKTYAJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEN 00YUarommMXcsl.
2. MeTtanpegMeTHBIMU pe3yJIbTaTaMy SIBJISIIOTCS:
® OBJIaJIeHNE 3JIeMEeHTaMy CaMOCTOSITeJIbHOM OpraHM3alny yueOGHOM AesiTe/IbHOCTH;
® OCBOEHME 3JIEMEHTApHbIX MPUEMOB MUCCIEA0BATEIbCKON 1eSITEIbHOCTU
e (opmupoBaHue MPUEMOB paboThI C MHGbOPMaIIME;
® pa3BUTHE KOMMYHMKATUBHBIX YMEHMIA U OBJIa[i€HNE OMBITOM BECTU IMUAJIOT, yUacTue B TPYIIIe.
3. IlpeasMeTHBIMM pe3ybTaTaMy SBJISIOTCS:
® OCBOEHMe IMPUHIIMITOB aHaJIM3a M COTIOCTABJIEHNSI, TTIOTYUYEHHbBIX B XO/Ie TPAKTUYECKON IesITesTb-
HOCTY IaHHBIX ¥ TIPUMEHEHMS 3TUX AAHHBIX B JaJIbHENIIIEN 1eITeIbHOCTH.

® OCBO€HNME OCHOBHBLIX S3bIKOB IIPOrpaMMMpPOBaHMA.

IleneBas ayauropus: ety B Bo3pacte ot 10 mo 17 ner. KonmuecTBo nereii B rpymie He 6osee 12.

O6b€éM mporpaMMabl: - 36 yueOHBIX YaCOB.

CpoK ocBOeHMS IIporpamMmMbi 1 yueOHbI rof,.

Pe>kuM 3aHATHIA: 3 pasa B HEEJIO 110 2 aKaJeMMUUecKnx Jyaca.

@dopmblI 00yUeHNST ¥ BUABI 3aHSATUI:

3aHATHUS 1O MpOrpaMMe BKJIIOYAIOT TEOPETUYECKMe U MPaKTUUYECKMe 3aHATHsI. PacKpbITie TeopeTu-
YeCKMX OCHOB Kypca OCYIIEeCTBJIIeTCS B (popMe JIEKIMI, MacTep-KJI1acCOB, ITPOBOAMMBIX mmemarorom. ITpak-
TUYeCKast 4aCTh ITPOrpaMMbI ITpeyCcMaTpMBaeT IPYIIOBYIO paboTy Hajl yueOHbIM KeliCOM ¥ MHAVBUIYaTb-
HYIO paboTy 0OYYaIOIIMXCS 0 MHAMBUAYAIbHBIM 3aJaHMsIM C TTOC/IEOYIOIIMM ITpeACTaBIeHeM U aHaIN-
30M pe3y/IbTaTOB paboThl Ha BeOuHape. OCHOBHbBIE BUIbI MPAKTUUYECKOTO 3aHSITHUSI: YUeOHO- MCC/IeIOBa-
TeJIbCKasl IesiTeJIbHOCTh, BBITIOJIHEH)E TPEHMPOBOYHbBIX 3aaHNi, TBOpUecKas mpakTuyeckas pabora. VH-
IUBUIYATbHBIN BUJI 3aHSITUM CPAaBHUTEIHLHO HOBBIM B CUCTEME JTOMTOJTHUTETLHOM 00pa30BaHMs IETEN TeX-
HMYECKOV HaAIpaBJIeHHOCTHM, CBSI3aH C MOTPEGHOCTHIO IIIKOJBbHUKOB BECTM CAMOCTOSITEIbHYIO MCCIIeIoBa-
TeJIbCKYI0, TBOPUYECKYIO paboTy B BbIOpaHHOM HaIlpaBJIEHUMN.

1.4. COJIEP>XAHUE ITPOI'PAMMDbBI

1.4.1. YueOGHBIN IVIaH IPOrPaMMbI

Mopysb 1 CeTu 1 aAMMHUCTPUPOBaHME 6 6 12
Mogyib 2 DJIEKTPOHMKA 4 8 12
Monynb 3 BupryanbHas peasibHOCTb 4 8 12

Bcero 14 22 36
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1.4.2. YueOHO-TeMaTUUECKUI IVIAH MPOrPaMMbI

1 CeTu ¥ afMMHUCTPUPOBaAHUE
1.1 Uro Takoe HTEpHET. 2 1 1
1.2 JlokasbHas ceTh 2 1 1
1.3 Mapiipytusarop 2 1 1
14 CeTeBol1 5KpaH 2 1 1
1.5 CeTteBble yCTPOIICTBA 2 1 1
1.6 YuebHbiii Keyic «Opranmsaiys ceTm» 2 1 1 OrueTrHas npe-
3eHTaIys
2 DJIEKTPOHMKA
2.1 OCHOBHbIE TIOHSITUS TEOPUM PELIeHUS 2 1 1
1300peTaTeIbCKUX 3a8a4 ¥ METOMbI
MOVICKA TEXHNYECKUX pelieHni. Bpe-
IleHue B MpobyieMy yueGHOTO Kejica.
2.2 MukpoKkoHTposIepHas tiaTdopma 2 1 1
Arduino.
2.3 [IporpamMmmupoBaHyie MUKPOKOHTPOJI- 4 1 3
JIepHBIX
mwiardopMm B Arduino IDE
24 Co6opka kopmyca 1 MoAKIIoUeHne 4 1 3 OrueTrHas npe-
9JIEKTPOHHBIX KOMITOHEHTOB K MUK- 3eHTalus 1o
POKOHTPOJUIEpHON TUIaTopme UTOraM y4ebHOTO
Arduino. Kejica.
3 BupryanbHasa peaibHOCTh
3.1 BBepneune 2 1
3.2 YuebHbiit Kec «O OUBHBI MUP». 10 3 7 OrueTrHas mpe-
3eHTalus 10
UTOraM y4eOHOTO
Kerica
Bcero 36 14 22
——
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2. PABOYUE ITPOT'PAMMBbBI MOJIVJIEN ITPOI'PAMMBI

2.1. PABOYAMS ITPOI'PAMMA MOAVJIS «CETU 1
AIMUHUCTPUPOBAHUE»

Llesu mporpaMmsbi:
CdopmupoBaTh 6a30BbIe 3HaAHMSI B 06JIACTY CETEBOTO aJIMUHUCTPUPOBAHMS, JOCTAaTOYHbBIE AJISI 11O~

CJIeAVIOLIEero MpMMEeHEeHMs IIPU peain3alun IIPpOeKTOB B 061aCcTH I/IHCI)OpMaLU/IOHHbIX TeXHO.TIOI‘I/II‘/JI, co,ue171—

CTBOBATb HpO(l)ECCI/IOHaIIbHOMy caMooIipeneJIeHnIO MKOJIbHNKOB.

1.

3ajgayu IporpammblI:
[To3HakKOMUTH O6YYAIOLIMXCSI C TEPMUHOJIOTMEN, KJTIOUEBBIMM MOHSITUSIMM, METOAMM Y TTPUEMaMU
CETEBOTO aAMMHUCTPUPOBAHMS Y MEXKCETEBOTO B3aMO/IE/ICTBUSI.

. Pa3Buthb y o6yqa}oumxc;{ YYyBCTBa OTBETCTBEHHOCTH, BHYTpeHHef;I VMHNIIMATVBbI, CAMOCTOSATEJIbHO-

CTH, TATM K CAMOCOBEPIIEHCTBOBAHUIO.

. BripaboTaTh y 06yUaroImxcsi HABbIKY KOMAaHIHOM pabOThI ¥ MyOIMYHbIX BbICTYIIEHMI 10 I T-Tema-

THUKe.

OxupaeMbie pe3yIbTaThl:

3HaHueBbIE:

OO6yuaImiica HAYYUTCA:

BiageTh Hay4YHOV T€PMMWHOJIOTMEN, KITFOUEBbIMY MMOHSTUSIMM, METOAMM Y TIPUEMAaMM CETEBOTO af-
MMVHUCTPUPOBAHUSA U MEKCETEBOI'O BBaMMO,ILefICTBMH, ITOHMMaAaTb IMPMHIUII pa6OTbI CeTEeBbIX C.TIY)K6 n
CEeTEeBBIX MTPOTOKOJIOB;

Paborath ¢ mporpaMMHbBIM obecrieueHneM, IpeaHasHaueHHbIM [IJIS HACTPOWKM CEpBEpPOB;

Pa6oTaTth ¢ MHGOPMAIIMOHHBIMM CUCTEMaMM B COBPEMEHHBIX MH(OPMaIMOHHO-06pa30BaTeTbHbIX
cpemax;

[TponsBoaUTH HAYAIBHYIO HACTPOMKY ITapaMeTpPOB ¥ KOMIIOHEHT cucteMbl Windows Server, mosib30-
BaTbCs 6a30BBIMM JMarHOCTUUECKUMM yTvymmTamu cuctembl Windows Server;

PasBuBaromue:

PasBuTie yMeHMsT TBOPUECKY MOAXOIMUTDb K PEILIeHNIO OCTABJIEHHON 3aauM;

PasBuTie BapMaTMBHOI'O MbIIIUIEHMS;

BocnurarenbHble:

dopMupoBaHue yeJ0BeKa, TOTOBOrO K TBOPUECKO IesTeIbHOCTH B JII000M 061aCTH;

PasBuTiE aKKYPaTHOCTH, YCUIUMBOCTY OOYUAIOIIVXCS;

®dopmupoBaHe yMeHMsT paboTaTb B KOMaH/IE;

Bocmnutanne yBaskeHUs K Uy>KOMY MHEHUIO;

[TpodeccronanbHast OpyeHTaysT 00YYarOIINXCS.

dopma nmoaBegeHNSI UTOTOB
dopmoi1 roaBeIeHNsT UTOTOB YCBOEHMST TTPOrpaMMbl MOXKET OBITh CaAMOCTOSITEIbHAsE paboTa, KOH-

TPOJILHOE 3aHsTHMeE, ONPOC, TECTMPOBAHME, 3aIlIMTAa TBOPUECKUX PabOT, KOJIJIEKTUBHBIA aHa/M3 paboT, ca-

MoaHaim3. Takke MCIIOJIb3YIOTCS TaKue Cl)OprI noaBedeHMsI UTOI'OB YCBOEHMS ITPOrpaMMbI KaK yuyaCTue B

HAYYHO — MPaKTUUYeCKMX KOH(pepeHIMAX, yuacThe B KOHKYpCax, COPeBHOBAHMSIX.
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IleneBast ayAuTOPUSA, HOPMATUBHBIN CPOK OCBOEHMSI ¥ PEXXUM 3aHSATUN

IleneBass ayauTopus: neTu MIKOJIbHOTO Bo3pacTa oT 10 go 17 ser.

HopMaTuBHBI CPOK OCBOEHMS IIPOrpamMmbl: 12 yueOGHbBIX YacOB.

Pexxuim 3aHATHI: 3 3aHATHS B HEZIEJTIO 1O 2 YUYeOHBIX Yaca MoJ, PyKOBOACTBOM menarora.l yuebHbIn
yac- 45 munyT. [IHM Heme 1 BpeMst 3aHSITUI KaskI0Vi KOHKPETHOM TPYIIbI ONPeIe ISIeTCs] YTBEPKIeHHbIM

pacnucaHmeM 3aHSITUIA.

2.1.1. Yueb6HO-TeMaTNUECKUN IVIAH

1 Urto Takoe HTEpHeT. 2 1 1
2 JlokasibHas ceTh 2 1 1
3 Mapuipytusatop 2 1 1
4 CeteBoit 5KpaH 2 1 1
5 CeTeBble YCTPOICTBA 2 1 1
6 Yue6HbIl Keyic «Opraumsanys cetn» 2 1 1

Hroro 12 6 6

2.1.2. KasiengapHo-TeMaTUYeCKUI IJIaH

1 | Yro takoe NHTep- Ucropus cosganusi. 3amepsI U pacyeT
HET. [TpuHIMIIBI PabOTBHI. ckopocTtu HTepHeT.
OcHoBHbIE TApaMeTpPhI pa-
60TbI ceTu VIHTEpHeET.

2 | JIokajabHas ceThb ITousTie «a0oKagbHAsI ITpoexkTupoBanue u
ceTb», ee PYHKUMOHAT U TOITOJIOTUSI JIOKaJIb-
TpaBWIa CO3AaHMsI JIOKaJb- | HOWM CETM.

HOM CeTH.

3 | MapupyTtusaTtop Poyrep: HasHauenue, mpuH- | YCTaHOBKA U

LATIbI paOOThI, GYHKIIMO- HaCTpOMKa poyTepa.
HaJl.

Hactpoiiku poyrepa.

YeM NMpUHUIUMMAIIBHO OTJIN-
YaIOTCS 1B CETEBbIX
YCTPOMCTBA: MapIIpyTu3a-
TOp ¥ KOMMYTaTOp?

UYrto 6ymeT mpoucxoanuTh C
CeTbl0, eC/I 3aMEeHUTh B
Hell Bce MapIIpyTU3aTOPbI
Ha KOMMYTaTOpbI?
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«Opraumsanys

cetTm»

4 | CereBoi1 3KpaH [TpuHumner 6e3onacHoM pa- | Hacrpoiika mpaBuiib-
60TbI B CETH. HOM (pybTparym Tpa-
Hactporiika nmpaBmibHOM dbuka
dbuibTpanyy Tpaduka.

5 | CereBble ycTpoOii- Bunp ceteBbix ycrporicts, | [TogkimoueHue cere-

CTBa MIPUHIMIIBI PaOOTHI U CITO- BBIX YCTPOWCTB, IIPO-

COOBI TOAK/TIOUEHUS B JIO- BepKa paboTocrnoco6-
KaJIbHYIO CETbh. HOCTH.

6 | YuebGHBIN KeliC CospaHue ceTu, K KO-

TOPOV HOJK/IIOUEHO
JIBa YCTPOJCTBA
MapIIpyTHU3aTop 1
KoMMmyTaTop? Boisic-
HUTe pabOTaIOT JIN
9T YCTPOMCTBA 6e3
HacTpoiku (“us Ko-
po6ku”). Iy mpo-
BEPKM MOSKHO MC-
I0JIb30BaTh JOTOJHNU-
TeJIbHO TOJIbKO JBa
KoMIIbIoTepa. (1o 5
MIpeIJIOSKEeHMI 11
Ka)KJIOT'O YCTPOMCTBA)

2.1.3. MaTepuajbHO-TEXHUYECKOE 00ecreueHue mporpamMmmabi:

[I1s1 yCrelHow peanusanuu MporpaMMbl Kypca HeO6X0AMMO ciefyioliiee 060pyAOBaHue U pacxoj-

HbIe MaTepuaJlibl:

1.

e T AT o

10.

1.

2. «Unix u Linux. PykoBomcTBO cucremMHoro amMmuHucrparopa» OBu Hemer, I'apt CHangep, Tpenr P.

YuebHast ayaguTOpus IJIs1 BUEO TPAHCIISIIA.

I/IHTepaKTI/IBHaﬂ JOCKa.

MyJIbTUMEeOVIAHBIN ITPOEKTOP.

Hoyt6yk mym I1K pjs nemarora Beixomom B IHTepHeT.

[TepcoHa/ibHbIE KOMITBIOTEPBI MUY HOYTOYKY JIJIsI OOYUYaIOIINXCSI.

[TporpaMmmMHOe obecrieueHme.

Hocrtyn B UHTEpHET.

O6XMMHO MHCTPYMEHT.

Kounexropsr RJ-45

ITposog UTP.

«Kommbiorepable ceTu. IIpMHINITBI, TEXHOIOTUM, TPOTOKOJbI» aBT. Bukrop Omudep, Haramms

Omudep.,u3a. « [Tutep»,2010 r.

XeitH, ben Yaium, nsn.C.Iletepoypr,2012 r.

2.1.4. CIMCOK UCHOIb3YeMOM JINTEPATYPbI
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3. «Microsoft Windows Server 2012. [TomHoe pykoBoacTBo Pang Mopumoto, Maiikn Hoan, I'ait Sp-

neun, Omap Ipay6u, Duapio A66ar, Kpuc Amapuc.

4. «CucreMHoe 1 ceTeBoe agMMHUCTpUpoBaHme. [TpakTuueckoe pykoBoactBo» Tomac A. JIumonuesn,

Kpucrtuna Xoras, Crpara Yeitiamn

2.2. PABOYAM ITPOTPAMMA MOAVJISl «DJIEKTPOHUKA»

Ilenun, 3agaum ¥ oXXujaeMblie pe3yaIbTaThl IPOrpaMMBbI

ueJIb IIporpaMMBbl: IIpVBJIeYb o6yqa}01m/1xc5{ K I/ICCJ'[e,Z[OBaTEHbCKOI‘/JI n I/IBO6PET8TEIIBCKOI‘/JI JesaTeib-

HOCTH, IIOKa3aTb MM, UYTO HaIlpaBJIEHVE MHTEPECHO U IEPCIIEKTUBHO.

3ajgayu porpammbl:

1. OopasoBaTe/ibHbIE.

[TonyuyeHne 6a30BbIX TEOPETUUECKMX 3HAHMIA B 06JIACTY YCTPOVCTBA U PYHKIMOHMPOBAHMS CO-
BpEMEHHbBIX IIaTHOpPM ObICTPOTO MPOTOTUIIMPOBAHMST SJIEKTPOHHBIX YCTPOMCTB HA MpUMEpPe
MMKPOKOHTPOJUIEPHOI TuiaTdopmbl Arduino.

PasBuTne y 00y4arommxcss YyBCTBa OTBETCTBEHHOCTH, BHYTPEHHEN MHUIMATUBBI, CAMOCTOSI-
TEJIbHOCTH, TATY K CAMOCOBEPIIIEHCTBOBAHMIO.

BripaboTka y 06yuaronmxcsi HaBbIKOB KOMaHIHOM PaboThI U ITyOJIMYHBIX BRICTYTIIEHNH 110 I T-
TeMaTuKe.

N3ydeHne 0OCHOB aJrOpUTMU3AINH, TOCTPOEHMS AJITOPUTMOB U X (OpMaIM3aIii C ITOMOIIbIO
SI3bIKa GJIOK-CXEM.

2. PasBuBaroniue:

pas3BUTME YMEHMST TBOPUYECKY MOAXOIUTDb K PEIIEeHNIO TTOCTaBIEHHO 3a1aull;
pasBUTHE BapMATUBHOTO MbIIIJIEHNS;

pasBuTHe GaHTa3nM ¥ 0OPA3HOTO MbIIILIEHMUS;

3. BocriurartenbHBbIE:

(opmupoBaHe UeIoBEKa, TOTOBOI'O K TBOPUYECKOM AeSITeIbHOCTY B JIFOOOM 00J1aCTH;
pasBUTHE aKKYPATHOCTH, YCUIUMBOCTY OOYUAIOIIXCS;

dbopMupoBanue ymenusi pabotatb B KOMaHJIE;

BOCIIMTaHME YBaYKEHUS K Uy;KOMY MHEHMUIO;

npodecCroHaIbHAs OPUEHTANVST 0OYYarOIINXCS.

O)KI/I,IL&EMBIE pe3yJibTaTbl OCBOE€HMA ITPOr'paMMBbI.

4. TlpepmeTHbIE:

3HaHMe MPaBuUI UCIIOIb30BaHMs IIPUBOOB C OTPUIIATEILHOM 0OPAaTHOM CBS3BIO.

3HaHMe MpaBuJI TpUMeHeHe MH(PPaKpaCHbIX JATYMKOB JIJIs ONpenesieHus pac-

CTOSTHUSL.

HaBbIk c60pKa KOHCTPYKIINIA C MCITOIb30BaHMEM BUHTOBBIX ¥ HEBMHTOBBIX COeIMHEHUI. Y Me-
HIe U3MEPUTb PACCTOSIHME M pacCUMTaTh 06beM reomerpuueckon durypol. CocTaBieHue aj-
ropuTMa ImporpaMmbl 1 ero dhopmanusaius B Buze 610k cxembl. Hanmcanue Koga rmporpamMmmabl
COTIJIACHO QJITOPUTMY.

[TporpammupoBaHye MUKPOKOHTPOJIJIEpHBIX M1aTdopm Ha si3bike C++ B Arduino IDE.

[Tomyuenne 1 06paboTKa MOKa3aHM MMAPOBBIX M aHAJOTOBBIX JATUMKOB.

5. JIndHOCTHBIE:

11
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YMeHMe reHepupoBaTh UAEN YKa3aHHbIMY METOIaMM, CJIYIIIATh U CJIbIIIATh cOOeceqHKa, Y Me-
Hlf€ apryMEHTMPOBAaHHO OTCTaMBaTh CBOIO TOUKY 3PEHMS,

YMmeHne nckaTh MHGOPMALMIO B CBOOOIHBIX MCTOUHMKAX U CTPYKTYPUPOBAThH €e.

yMeHI/Ie KOM6I/IHV[pOBaTb, BUOOU3MEHATD U YJIyUlIaTh UOEN.

Komanpgunas pabota. OpranusaTopckiue KauecTBa.

YMeHMe rpaMOTHO IIMCbMEHHO (GOPMYJIMPOBATh CBOM MbIC/IN.

KpI/ITI/I‘IeCKoe MBbIIIVIEHME U YMEHHUE O6’beKTI/IBHO OLEHMBATb pe3yJib-

TaThl CBOEI pabOThI.

o~

OcHOBBI paboOTHI B TEKCTOBOM peAaKTOpe M IIporpamMmMe JJisi CO3maHus mpeseHTalmin. @opmu-
pOBaHMe HAaBbIKOB YIIPABJIEHMS TTPOEKTOM.

dopmoii IoABEAEHNUSI UTOTOB YCBOEHMS IPOrPaMMbI MOXKET ObITh CAMOCTOSTe/IbHAs paboTa, KOH-
TPOJIbHOE 3aHSTHE, OIPOC, TECTMPOBaHMe, 3allMTa TBOPUECKMX paboT, KOJUIEKTUBHBIN aHaau3 paboT, ca-
MoaHa/m3. Takke UCIOIb3YIOTCS Takue (GOPMBbI ITOABEIEHNSI UTOIOB YCBOEHMSI ITPOrPaMMbI KaK y4acTHe B
Hay4YHO — MPAKTUUYECKMUX KOHPEPEHLMSIX, YIaCTie B KOHKYPCaX, COPEBHOBAHMSX.

HopMmaTuBHBIN CPOK 0CBOeHMS: 12 yueOHbIX YacoB.

Pe>xvm 3aHATHIA: 3 3aHATHUS B HEIEJTIO 110 2 yUeOGHbIX Yaca Iof, PYKOBOACTBOM Iejgarora.l yuebHbIi
yac- 45 munyT. JIHM Heme 1 BpeMst 3aHITUI Kask0 KOHKPETHOJ TPYIIIbI ONPeIesiseTCsl YTBEPKAeHHbIM
pacIcaHueM.

IleneBas ayauTopus: neTu 1KoapHOro Bospacra ot 10 mo 17 ner.

2.2.1. Yuye6HO-TeMaTUUYECKUN IVIaH

Vue6Hblit Keiic «HTe/lIeKTya/IbHasi KOPMYIIIKA JJIsSI PbIO».

1 OcCHOBHbBIE TIOHSITUSI TEOPUM PeLlIeHNs M300peTaTesib- 2 1 1
CKMX 3a7a4 ¥ METObI TIOMCKA TEXHUYECKMX pellie-

Huil. BBemenne B mpob6iemy yueGHOrO Kevica.

2 C6opka KopIiyca ¥ IOAK/TIOUeH) e 3JIeKTPOHHBIX KOM- 4 1 3
ITOHEHTOB K MMKPOKOHTPOJIJIEpHOI MaTgopme
Arduino.
3 MuxkpokoHTpoJsiepHas miatgopma Arduino. 2 1 1
4 [IporpamMmmupoBaHie MUKPOKOHTPOJIJIEPHBIX 4 1 3
mwiargopMm B Arduino IDE
Hroro 12 4 8
— —

12
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2.2.2. KasiengapHo-TeMaTUYeCKU IJIaH

1 OcHoBHble IoHATHSA | «OcHOBHbBIE TIOHS- | IIpencraBieHne mpo-
TEOPUM pelIeHNs TUS TEOPUM pellie- | GJIeMHOV CUTyaluu B
1300peTaTeIbCKUX HusI n3obpera- BUEe HU3MKO-MHXKe-
3a[1ay ¥ METOJbI TIO- | TeJIbCKMUX 33[a4 M | HEPHOT'O OrpaHuye-
MCKA TEXHUYECKUX METO/IbI MTOUCKA HUS (OTK/IMK Ha Cy-
pelieHnii. BBegenme | TeXHUYECKUX pe- | IIECTBYIOIIYIO
B Ipo6GIemMy yueb- IIIEeHUIA. MOTPeOHOCTD). AHa-
HOTO Kelica. O630p anmnapart- JIN3 MMPO6GJIEMHOM CU-

HbIX IIAaTHOPM M | Tyaluu, reHepaius u
KOMITOHEHTOB JJIs1 | 06-
OBICTPOTO MIPOTO- | CYKAEHME METOMIOB
TUMTUPOBAHUS ee pelleHus 1 BO3-
9JIEKTPOHHBIX MOYKHOCTU JOCTVIKE-
YCTPOMCTB.» HUS
MAeaJIbHOTO KOHeY-
HOTO pellleHMs.

2 C6opka kopmyca u 3HaKOMCTBO C C6opKa KOHCTPYK-
MOAK/TIOUEHNE 3JIEK- | UMEIOIIMMUCS e~ | Ui C MCIOJIb30Ba-
TPOHHBIX KOMIIOHEH- | TaJIsIMM 03aTOpa | HYMEM BMHTOBBIX U
TOB K MUKPO- M KOpIyca, afmna- | HEBMHTOBBIX COeMIN-
KOHTpOJIIepyY- paTHoOM Tatdop- | HeHui. Vismepenne
HoOU 11atdopme MO U 3JIEKTPOH- | PACCTOSIHUSI.
Arduino. HbIMM KOMITOHEeH- | PacueTr o6bema reo-

TaMU. MeTpuueckon u-
T'YpBI.

3 Co6opka kopiyca u 3HaKOMCTBO C C6opka go3aTopa
MOAKJIIOYEHNE 3JIeK- | MMEIOIIMMUCS Jle- | KopMa U MOJK/IIoue-
TPOHHBIX KOMIIOHEH- | TaJIsIMM I03aTOpa | HYUE 3JIEKTPOHHBIX
TOB K MUKPO- M KOpIyca, almna- | KOMIIOHEHTOB K MUK-
KOHTPOJIJIEPHOM paTHOM T1aT@op- | POOHTPOJIEPHOM
matgopme Arduino. | Mot U 9JIEKTPOH- rmatdopme Arduino.

HbIMIM KOMITOHEH-
TaMM.
4 MuxkpokoHTposnep- | [Iporpamma nms CocraBieHue anro-

Had m1aTgopMa
Arduino.

yIpaBJIeHUs MH-
TeJIJIEKTYJIbHOM
KOPMYIIIKOM J1JisI
phIO.

pUTMa IIPOrPaMMbI U
ero hbopMmaamsaius B
BuIe 6JI0K CXEMBbI.

13
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3HAaKOMCTBO C
si3bikoM C++ (oc-
HOBbI). Paspa-
60TKa aJropuTMa
paboTHI J03aTOpa.
Ncnonb3oBanne
MIPUBOJIOB C OTPU-
1IaTeJIbHOM 0bpaT-
HO CBSI3bIO

[IporpammupoBaHue
MMKPOKOHTPOJIIED-
HBIX

matdopm B Arduino
IDE

Hammcanne mpo-
I'PaAMMBI JIJISI
yIIpaBJIeHNST UH-
TeJIJIEKTYJIbHOM
KOPMYIIIKOM JIJIsT
pbIO

W3yuenue cpeppl
pa3paboTKu
Arduino IDE.
Hammnca-

HMe U OTJIa[IKa
MIPOTPaMMHOTO
KOJa.

Hammucanne u ot-
JlafKa IIporpamMm-
HOT'O KOJia.
ITpumenenne nadpa-
KPaCHbIX JAaTUUKOB
ILJIST OTIpeneeHNS
paccrosHus. [Tosmy-
yeHue 1 o6paboTka
MMOKa3aHum 1md-
POBBIX ¥ aHAJIOTO-

BbIX O0ATUYMKOB.

[IporpammupoBaHme
MMKPOKOHTPOJIJIED-
HBIX

wiatdopm B Arduino
IDE

Usyuenne cpenpl
pa3paboTKu
Arduino IDE.
Harmnca-

HMe U OTJIagKa
IIPOrPaMMHOIO
KoJia..

Hamncaune kona
IIPOrpaMMBbI CO-
[JIaCHO aJITOPUTMY.
ITporpammupoBaHue
MMUKPOKOHTPOJIEP-
HBIX IJ1aThHOpPM Ha
SI3BIKE

C++ B Arduino IDE.

2.2.3. MaTepua/IibHO-TEXHUYECKOE o00ecreueHne MporpaMmabl.

PacnpenesieHrie KOMIUIEKTOB OO0OPYIOBaHUS ¥ MaTepuayioB — 1 KOMIUIEKT Ha 2 00YyYaloIIMXCsi:
Pabora Hap KeicoM [O0JIKHA MTPOU3BOAUTHCS B XOPOIIIO OCBEIllEHHOM, IMPOCTOPHOM, IPOBETpUBae-
MOM TTOMeIleHH;

. KommnbioTep (HOyTOYK) C MOHUTOPOM, KJIaBUATypPOW 1 MBIIIIKOM, HA KOTOPbIN YCTAHOBJIEHO CJIEYI0-

1Me MporpaMmMHoe obecrieueHue: onepaiyonHas cucrema Windows (Bepcust He HIKe 7),

. Cpena paspaborku Arduino IDE (Bepcust He Huke 1.6.10), makeT obucHbix mporpamm MS Office -

7 1IT.;

. KommnbioTeps! (HOyTOYKM) 1 cMapTdOHbBI(TIJIAHILIEThI) JOJIKHBI ObITh MOAKIIIOUEHBI K eIMHOM CeTH C

IOCTYIIOM B MHTEPHET;

. IIpesenTaiimonHoe o6opynoBaHue (ITPOEKTOP C IKPAHOM/TeJIeBM30p C OOJIBIIMM 3KPAaHOM) C BO3-

MOSKHOCTbIO MOJK/IIOUEHMS K KOMITbIOTEPY (HOYTOYKY) — 1 KOMIUIEKT;

14
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6.

15.
16.

2.3.

HbIe C

OumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas OCKa, COOTBETCTBYIOIIMIA HAOOp MMCbMEHHbBIX TPU-
HajJIeXHOCTeN — 1 IT.;

. Kaskgpiit cton g paboThl Haf, KeCOM JOJIKEH IMO3BOJIATh PasMECTUTh 38 OJHUM KOMIIbIOTEPOM

(HOYTOYKOM) IBYX OOYUaIOIIMXCS U ITPEIOCTABJISITh IOCTATOYHO MeCTa /ISl pabOThl C KOMITOHEHTaMM
CO3[1aBaEMOT'O YCTPONCTBA;

. KommiekT merasnen st Keyca «MHTe/JIEKTYa/IbHasi KOpMYIIKa 11 ppio» Bepcus 1.0 — 7 miT.;
. Ilnockory6upt - 7 mit.;

10.
11.
12.
13.
14.

OrBepTKa KpectoBast — 7 IIT.;

WHcTpymeHT peskyiumii (HOXKHUIbI, KyCauKu) — 7 LIT.;

Bosbias kapronHas kopo6ka (30 x 20 cM) mim akBapuyM C MPSIMbIMM CTeHKamMu — 1-3 11IT.;
Kop™m n7151 ppi6b B BMie MeJIKMX M KPYITHBIX T'PaHyJT — 1-3 yIIaKOBKY;

EMKOCTb € BOmOM, rTyOMHOI He MeHee 15 canTumerpos — 7 mmiT.;

Pacnevatannbiii matepuain keiica Nel - 7 mir.;

Pacneuarannas pabouast rerpanb keiica Nel — 14 1.

2.2.4. CIIMCOK MCIOJIb3yeMOM JIUTEPATYPbI

Arduino/Freeduino, CII6.: BXB-ITetep6ypr, 2013. - 256 c.

Xodpman Muxasiab. MukpokoHTpoJsieps! st HaunHatoImx, CI16.:5XB-ITerep6ypr, 2014. - 304c.
IIporpammupoBanme ApagyuHo. — Peskum mocryna: http:/www.http://arduino.ru/Reference.

Tom Uro. Arduino, gaTunku u cetu ajisa cBsasu ycrporicts. CI16.:BXB-ITerep6ypr, 2015. - 544c.
TeopeTnueckuit Marepuays 1Mo paboTe C JaTuMkaMy KOMIaHUM«Ammepka». — Pexkxum poctymna:
http://wiki.amperka.ru/

Teopernueckuii MaTepua 0 aKBapuyMMUCTUKe. — Peskum mocrymna:http://akvariumnyerybki.ru/

. Iletun B.B., bunskosckuit A.A. IIpaktnueckast sunyukiaoneausArduino, M.: IIMK Ilpecc, 2016. -

152c.

PABOYAS ITPOTPAMMA MOAVJIS «BUPTYAJIBHASI PEAJIBHOCTDb».

BMpTyaanaﬂ " OOITIOJIHEHHAas peaJIbHOCTU — 0COOBIe TEXHOJIOTUYECKIE HallpaBJIeHM, TECHO CBsI3aH-
OPpYTUMHA. TexHOoIOrMM BKJIIOUEHBI B CIMCOK KJIIOUEBBIX M OKAa3bIBAIOT CylIeCTBEHHO€E BJ/IMSIHME Ha

pasButue pbiHkoB HTU. TlpakTuyeckn mjisg Kaskaoyu MepCreKTUBHOM MO3UIMM «ATyiaca HOBBIX Tpodec-

CHUIi» KpaifHe TI0JIE3HbI OYIyT 3HAHMS 13 00J1aCTV KOMIIBIOTEPHOTO 3pEeHMsI, CUCTEeM TpeKuHra, 3D momenm-

poBanus u T.4. CornacHO MHOTOUMCIEHHBIM MccienoBanusiv, VR/AR pbIHOK pa3BMBaeTcs 10 SKCIIOHEHTe

- HeO6XO,ILI/IMbI KOMIIETE€HTHbIE CIIelIaINCThI.

SAMU N

1.

Llenn, 3agaun, okuaaeMbie pe3y/IbTaThbl IPOrpaMMbI.
e nmporpammbl: DopMupoBaHe YHUKAIbHBIX KOMIleTeHIui 1o pabore ¢ VR/AR TexHomoru-
UX TIpMMEHeHMe B paboTe Haf, ITPOeKTaMMI.
3amaum IporpamMmasi:
Oo6yuaroniue
e CdopMupoBaTh HaBLIKM IIPOEKTHOM JIeITe/IbHOCTH;
e Cdopmuposatb 4K kommeTeHIIM (KPUTHUUECKOE MbIIIIJIEHME, KpeaTMBHOE MbIIIIeH e, KOMMY-
HUKAIMsI, Kooleparys);
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[To3HAaKOMUTD C MMOHSTHEM BUPTYaTbHOM PEIbHOCTH, ONIPeAeINTb 3HAUMMbIe IJIs1 HACTOSIIIIEro
MOrpy>keHust GaKTOPhI, CAeaTh BBIBOBI IO X CXOICTBAM U Pa3INUMsSIM, BO3SMOXKHOCTSIM pa3-
muuHbIix VR ycTpoiicTs;
e HayunTh KOHCTpYyMpOBaTh COOCTBEHHbIE MOAEIM YCTPOMCTB, B TOM UMCJIE UCIIO/Ib3YSI TEXHO-
Jioruu 3D cKaHMPOBaHMS U TeYaTH;
e HayunTh cHMMATbh ¥ MOHTMPOBATh COOCTBEHHOE IMTAHOPAMHOE BUIEO.
e BbIgBUTH K/TIOUEBbIE TOHATHUSI ONTUYECKOTO TPEKMHTa;
e JlaTh OCHOBHbIE HAaBBIKM PAOOThHI C OJHUM U3 MHCTPYMEHTapMeB JOTIOJHEHHONM PeaIbHOCTH;
BocnurarenbHble:
e dopMupoBaTh TBOPUYECKOE OTHOIIIEHME K BBITIOJTHSIEMOI paboTe;
e BocmutbiBaTh yMeHMe paboTaTh B KOJIIEKTMBE, 3D(PEKTUBHO pacipenessiTb 06SI3aHHOCTM.
PasBuBaloiiue:
e Pa3BuBaTh TBOPUYECKYIO MHULIMATUBY U CAMOCTOSITEIbHOCTD;
e PasBuBaTh NCUXODU3NOIOTMUECKIE KAUECTBA YUEHUKOB: TAMSITh, BHMMaHMe, CIIOCOOHOCTD JIO-
T'MYECKU MBICJIUTDb, aHAJIM3UPOBATh, KOHIIEHTPMPOBATh BHMMAaHME Ha TJIABHOM.
e PasBuBaTh yMeHMS U3j1araTh MbICJIM B YETKOM JIOTMUECKOM IOC/IEI0BATEIbHOCTHU, OTCTAauBaTh
CBOIO TOUKY 3pEeHMS, aHAJIM3MPOBATh CUTYAIMIO M CAMOCTOSITEIbHO HAaXOIUTh OTBETHI HAa BO-
MIPOCHI ITyTEM JIOTUUECKUX PACCYKIEHUN.

OxupaemMbie pe3y/IbTaThl:
IIpodeccuonanbHbie ¥ 3HAHMEBbIE KOMIIETEHIIMN:
BHaHI/Ie U IIOHMMaHlMe OCHOBHBIX HOHHTMﬁZ JOIIOJIHEHHAasda peaJIbHOCTb (B T. 4. €€ OTJINUMA OT BUPTY-
aJIbHOM ), CMEIlIaHHasT peaIbHOCTh, ONITUYECKNI TPEKMHT, MapKepHas ¥ 6e3MapKepHast TEXHOJIOTUHA,
penepHbie TOUKN;

. 3HaHMe T0JIb30BaTEILCKOr0 MHTepderica nmpoduibHOro I10, 6a30BbIX 0OBEKTOB MHCTPYMEHTAPHS;

3. YMeHMe akTMBUMPOBATb 3aIlyCK MPUIOKEHWII BUPTYAJbHOM peabHOCTM, YCTaHaBJIMBAThb UX Ha

N

YCTPOMCTBO U TECTUPOBATh;

HaBbikM KaamOGpoBKY MEK3PauKOBOTO PACCTOSTHUS;

C6opka cobecrBeHHoro VR ycTpoiicTBa;

basoBblie HaBbIKM paboThl ¢ 3D ckaHepoM.

YMeHMe py MOMOIIM MakeToB 111 3D MomenpoBaHust YCTPAHUTD OLIMOKY, BOSHUKIIINE B PE3YITb-
TaTe Ipollecca CKAaHVMPOBAHMS U MOATOTOBUTD (aii K rmevaty Ha 3D mpuHTEpE;

YMeHnue CHUMAaTh M MOHTHMPOBATh Buaeo 360°;

JIMYHOCTHBIE ¥ MEK/IUIHOCTHbI€ KOMIIeTeHIIUMN:
HaBbik paboTbl B KOMaHie: paboTa B 0011ieM puTMe, 3¢ddeKTUBHOE pacipenesieHe 3amad u ap.;

. PasButue nmosHaBaTeIbHBIX MHTEpEeCOB yuallunxcd,
. YMmeHue OPUEHTUPOBATLCA B I/IH(I)OpMaLU/IOHHOM IIPOCTPAaHCTBE, ITPOAYKTUBHO MCIIOJIb30BATb TEXHM-

YeCKYIO JIMTEePATypy OIS IOMCKA CJIOXKHBIX pPelleHNi;

. PasButne Texumueckoro MBbIIJICHNA, IMO3HAaBaTe/IbHOM AesaTeJIbHOCTU, TBOp‘-IeCKOI‘/JI VHUIIMATUBDbI, Ca-

MOCTOSATE/IbHOCTU,

. CnocobHOCTh TBOpPUYECKHN pellaTb TeXHNYeCKHe 3aaaun,
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Crioco6bI 1 (GopMBbI IPOBEPKYU PE3yILTATOB OCBOEHMS IIPOrPaMMbI

Buabl koHTpOIS:

® BBOJHbBIN, KOTOPbIV POBOAUTCS Iepe] HauajoM pabOThI U MpeIHa3HAUEeH IJIs1 3aKpeIyIeHsT 3HaHUIA,

YMEHI/II‘/JI " HAaBBIKOB IIO HpOﬁﬂEHHbIM TeMaM;

L4 TEKYMMﬁ, l'IpOBO,Z[I/IMI)II‘/JI B Xo[e Y‘IE6HOI‘O 3aHATUA N 3a1<permmomm71 3HaHMA 110 ,ELaHHOfI TeMe.

@opmbI MPOBEPKYM PE3YJILTATOB:

e HabJIoAeHMe 3a JeTbMU B IIpolecce paboThl;

¢ MHAIVBMAYAJIbHbIE M KOJ/IJIEKTMBHbIE ITPOEKTHDbIE pa6OTbI.

Utorosas aTTecTanud o6yqa101_unxc51 MMPOBOAUTCA IIO pe3yJibTaTaM IIOATOTOBKU U 3allIUThI ITIPOEKTa

MIePCOHAJILHO WJIM TPYIINON 06YYaroIXCsl.

dopmMbI IOABEAEHNS UTOTOB: TTOTOTOBKA MTPe3eHTalLMii O TPOJeJIaHHO pabore;

HopMmaTuBHBIN CPOK 0CBOeHMS: 12 yueOHbIX YacOB.

Pe>xum 3aHATHIA: 3 3aHSITHUS B HEZEJTIO 0 2 y4eOGHbBIX yaca Iof, pyKOBOACTBOM Iefarora.l yue6HbI

yac- 45 MUHYT.

IHu Hemenu ¥ BpeMsl 3aHSITUIM KaXKIOM KOHKPETHOV TPYIIIIbI ONpenessieTcs] YTBeP)KIeHHbIM PacIin-

CaHMeM.

IleneBas ayauTopus: neTu 1KoapHOro Bospacra ot 10 mo 17 ner.

2.3.1. Yue6HO-TeMaTH4YeCKUM IJIaH

1 BBeneune 2
2 VYueb6HbIl Kevc «O OUBHBIN MUP». 10
Hroro 12

2.3.2. KajiengapHo-TeMaTUYeCKUI IJIaH

1 | BBenmeumne

Yrto takoe VR?

KitoueBbie xapakTe-

PUCTUKA CYIIECTBY-
rommx VR
YcrpoicTs.
Bsenenne B mpo-
6JIEMHYIO CUTYa-
IAIO.

TecTtupoBaHue cyiiie-
crBytommx VR
YCTPOMCTB YCTaHOBKA
MIPWIOSKEHMSI, aHAJIN3
MIPUHIIUIIOB PaboThl,
BBISIBJIEHME

KJIIOUEBBIX XapaKTepu-
CTUK.

2 | YueGHbIN KeliC

«O OVBHBIN MUDP».

KonTtpomnnepst Oculus
Touch, HTC Vive,
Leap Motion: mpus-
LTI paboThI, CIIO-

TectupoBaHue KOHTPOJI-
siepoB Oculus Touch,
HTC Vive,

Leap Motion.
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coOblI B3anMomen-
CTBUS C BUPTYaJIbHOM

BorsiBiienne mnx NpUHIN-
I10B pa6OTbI, IOUCK Apy-

PeasbHOCTHIO. I'UX CITOCOBOB B3aMMO-
IeVICTBYUS C BUPTYaJIbHOM
peayibHOCTBIO B MHTEP-
HerTe.
3 | YuebHbIN KeiC ITpoexTupoBaHue [TpuaymaTh COGCTBEHHOE
«O IUBHBIN MUD». COOCTBEHHOI'O YCTPOWCTBO, BBIOPATh
YCTpOJCTBA. TTOIXOISILNI MaTepyua u
KOHCTPYKIIUIO IJ1sI CO6-
CTBEHHOV TapHUTYPBI,
060CcHOBaHMe BbIGOpAa.
4 | YueGHbIN KeNC KoucrpynpoBanue Bripesanue Heo6xoqu-
«O IUBHBIN MUD». COBCTBEHHOI'O MBbIX eTajiell B XaluTeK-
YCTpO¥CTBa 1exe, pacieyatbiBaHue Ha
3D npuHTEpe U ap.
C6opka VR rapautypsl.
5 | YueGHbIi Kelic IemoHcTpaimst paspa- | JleMOHCTpaIys CBOMX
«O IUBHBI MUD». 60TOK U IpoBefieHre | pa3paboToK, 0OCYKIaeM,
HeOOXOIUMbIX IOpa- OTBETbI Ha BOIPOCHI.
OOTOK. IopaboTka m3menuii Mo
HEeOoOXOOVMOCTMU.
6 | YueGHBI KelC Pedsiekns o utoram | [loaroroska mpeseHTa-
«O OUBHBIN MUD». peanusanum mpo- LMY 110 UTOTaM BBITIOJ-
IPaMMBl. HEHHOro yu4e6GHOro Kevica.
[TnaumpoBanme mpo-
rpaMMbl CJIEYIOIIIEro
roja.
2.3.3. MaTepuaJIibHO-TEXHUYECKOE o0ecreueHne MporpaMmabl.
O6s3aTe/IbHOE 000PyIOBAHME:
1. APMmi
2. nembt VR aBYyxX TUIIOB (C 6a30BbIMM CTAHLIMSIMU ¥ KOHTPOJIJIEpaMM B KOMITJIEKTE)
3. T'apuutypsr VR
4. Kamepa 360 nByx TUIIOB
5. Ouku JONOJIHEHHON PeaJbHOCTH.
6. OuKkM cmelIaHHOM peasbHOCTU
7. Cmaptdonsl Ha iaTdopme Android
8. TlpeseHTaloHHOE OOOPYAOBaHME: ITPOEKTOP U IKpaH/I1azma.
IIporpammHoe obecreueHmne:
1. WHcTpymeHTapwuii IOMOJTHEHHOM peaqbHOCTM (0Opa3oBaTesibHas BEPCYs)
2. JIro6o1 6ecriyiaTHbIN UTPOBOM ABUKOK
3. TIporpammMHoOe obecrieueHye AJj1s1 CO30aHMs TaHOPAMHBbIX CHMMKOB
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4. TIporpamMHOe obecrieueHue s CO3aaHus BUIEOIaHOpaM.
JIomo/THUTE/IbHOE 000pYyAOBaHMeE:

Hayuiankm
. I'padpmyecknin mnanmer dopmar A4, yros HakjoHa mepa 60 rpagycoB
. Momno6Jiok Ha OS X mau mac mini

BN

. ITnanmer Ha miatgopme iOS u ap.
PacxogHble MaTepuasbl — Oymara, KapToH, IJIacTUK Aj1st 3D meuatn

2.3.4. COMCOK UCIOJIb3YeMOM JINTEPATYPhbI.

3D momemmpoBanne Mmnosckas O.C. 3DS Max 2016.
Tumodeen C.M. 3DS Max 2014. BXB - Ilerep6ypr, 2014
Mbspnok K. Autodesk 3DS Max 2013.
bubmmsa nonb3oBarens Autodesk 3ds Max 2013 Bible.
IIpaxoB A.A. Camoyuntesnb Blender 2.7.- CI16.: BXB-Ilerep6ypr, 2016.
Yexnos [. A.Busyaymsanus B Autodesk Maya: Mental Ray Renderer. - M.: IMK IIpecc, 2015.
[Merenun, A. 0. 3D-mopemmpoBanme B SketchUp 2015
Huzaia Yuiesvc P. Iuzaiid. Kaura g HeguzanHepos. — [Turep, 2016.

N A Al N

JInnosec k. BupryanpHas peasbHoCTh B Unity. / [lep. ¢ aurn. Parumos P. H. - M.: IMK Ilpecc,

2016.

10. Topu A. OcHoBbl anumanuu B Unity / Anan Tops. - M.: IIMK, 2016.

11. Xoxkunr I>x. MynptunnardopmenHas paspadorka Ha C#. — [Turep, 2016.

12. UckyccrBo cosganms cieHapues B Unity. - IMK-IIpecc, 2016. - 360 c.

13. Haiicropm B. 1llab0oHbI urpoBoro nporpaMmmupoBanus. — Robert Nystrom, 2014.

14. Jlammepc K. lleitnepst u apdextol B Unity. Kunra penenros. - IMK-IIpecc, 2014.

15. TPU3 Anwriryinep, I'.C. Haiitu umero: BBemenne B Teopuio pelieHns n306peTaTebCKMUX 3aad. —
ITerposaBonck: Ckanguuasus, 2003.

16. Anprirymiep I'.C., Béprkun .M. Kak crats rennem: JKusHeHHast cTpaTerus TBOPUYECKO JIMYHO-
CTHU.
HNuTepHET pecypchbl

17. MopempoBanue http://au.autodesk.com/au-online/overview

18. O6yuaroiye marepuassbl 1o BceMm npoaykram Autodesk VR rendering with Blender - VR viewing
with VRAIS. YouTube // URL: https://www.youtube.com/watch?v=SMhGEu9LmYw

19. OpHo 13 MHOrouMc/iIeHHbIX Buaeo 1o 6ecrmataomy 110 Blender https://www.tinkercad.com/learn/
O6yuenne mpocreiemy IIO Tinkercad Pabora B IIO mo cosmanuio VR/AR npuioskenui
http://www.unity3d.ru/index.php/video/41 Buneoypoxn Ha pyCCKOM
https://www.youtube.com/user/4GameFree Bunmeoypokn mo Unity u mporpammupoBanuio Ha C#
https://www.youtube.com/user/evtoolbox Kanan ¢ Bugeoypokamy MO MCIOJIb30BaHUIO KOHCTPYK-
topa EV Toolbox http://holographica.space/articles/design-practices-in-virtualreality-9326

20. CpeMka ¥ MOHTaxK TaHOpaMHBbIX (GoTo 1 Bueo http://making360.com/book/ becriaTHoe pykoBo-

ctBo B PDF.
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2.4. TIPUJIOXXEHUE 1. OTIMCAHUE YUYEBHbBIX KEMCOB, BK/IIOUEHHBIX
B ITPOI'PAMMY.

2.4.1. Moaynp «CeTu M1 asMUHUCTPUPOBAHUE»

Keiic Ne 1 «Oprauusanus ceTm»

Onucanue cutyauum: Toi- IIOJIYUMJI 3adaHne 06ecreunTh TeXHNUYECKYIO ITIOOAEPIKKY COTPYOHUKOB

opraHm3anyy. TBOS 3aa4a OPraHM30BaTh BO3MOXKHOCTbh PabOThI BCEX COTPYAHMKOB OpraHM3aluu B eIu-
HOJ CeTU ¥ BO3MOXKHOCTD MCITOTb30BaHMSI MMM, MMEIOIIErOCsl B OPraHmu3aum 060py10BaHNs.

3amaua: Cosgait ceTb, K KOTOPOJ MOJK/IFOYEHO JIBa YCTPOMCTBA: MapILIPyTU3aTOP ¥ KOMMYTATOp. BhI-
SICHM pabOoTalOT JIM 9TU YCTPONCTBA 6e3 HaCcTpolKy (“u3 KOpo6Ku™). IS IPOBEPKY MOSKHO MCIIOIb30BaTh
JOTIOJTHUTELHO TOJIbKO JIBa KOMITbIOTEpa. (110 5 mpeioskeHn 1 111 KaXKIO0TOo YCTPOMCTBA).

Twun Keiica: BBOOHbBIN, MOTVMBALMIOHHBIN.

dnurenpHOCTh VUEOHOro Keyca: 2 yuebHbIX vaca (1 3aHsaTue).

2.4.2. Moay/b «DJIEKTPOHMKA».

Ketic Ne2 «YMHast KOpMYLIKA IJISI PBIO».

Omnucanme curyaryu: TBoi gpyr yBiaeKaeTcs M3yuyeHMeM aKBapMyMHBIX PbIOOK. JloMa y Hero ecthb

6OJIBIIION aKBAPMYM C PEOKUMM BUIaMM aKBapMYMHBIX pbl0. OueHb Ba)KHO KOPMUTD PHIOOK CTPOTO B OIpe-
nIeyleHHOe BpeMs. Ho TBoemy npyry HeO6XOaMMO yexXaTh Ha HECKOJIbKO JTHEN M KOPMUTb PbIOOK Oymer
HEKOMY.

3amava: [Tpumymait v cobepy yCTPOICTBO [IJIst KOPMJIEHMSI PhIOOK B akBapuyMe. Y CTPOVCTBO JIOJIKHO
BbIZIaBaTh KOPM B OIpeJIeJIEHHOE BPeMsI, OITpeeIEHHbIMM MMOPLIMSIMYM U He TpebOBaTh yUacTUs YeJIOBEKA B
mpoliecce KOpMJIEHUS.

Tum Kevica: BBOAHBIV MOTUBALIMOHHBIN.

LnutenbHOCTD Kevica: 16 yueGHbIX YyacoB (8 3aHITIN)

2.4.3. Mopaynb «BupTyasnbHasi peaibHOCTb»

Keric Ne 3 «O auMBHBIN MUD».

Omnucanme curyanum: O «OPYI'UXx» CaMbIX PAa3HbIX MMpaX HallMCAHbI ThICAYM KHUTI', CHATBI ThICSIYN

(buIBpMOB. DJIIM BMECTe C AOMMUKOM B BosiiieOHYIO cTpaHy yHeC yparaH, B « XpoHukax HapHum» Hy>KHO
ObLIO HalTY IIJIATSHOM mKad, Asca Gerasna 3a benbiM KposvkoM. B peanbHOCTM BCe ropasmo mpoite. B
BUPTYaJIbHOM PeJIbHOCTU. Tebe He IPUIETCs BbIOMPATh HY>KHYIO MTUJTIONIO, Kak B « Matpuiie». JlocTaTOuHO
HageTb VR ouku.

3amava: Mccenyit cyiiecTByIOIIMe YCTPOMCTBA BUPTYaJIbHOM pPeabHOCTM, BbIOEPU MOAXOsIIee
YCTPOVICTBO ¥ OIpenesin, 3a CUeT Yero Jocturaetcs 3¢ekT MorpyskeHust. A IoToOM - CO3HaHUIO CBOe COO-
ctBeHHOe VRycTpoiicTBo.

Twun Kevica: BBOOHbBIN MOTUBALMOHHBIN.

LuTenbHocTh Kevica: 10 yueGHbIX YacoB (5 3aHSTHIN)
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