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PeueHaus Ha pabouyto nporpammy oCHOBHOTo obuero obpasosanua no npegmety «TexHONOrMA»
«MpombilieHHbI An3aitH. NpoeKkTupoBaHue maTepruanbHOI cpeabl»
AsTtopbi: Poixkos M. 10.; Caakan C. T.

Pabouas nporpamma ocHOBHOro obuiero 06pasosaHua «MPOMBILLINEHHbI AU3a8H.
MpoeKTUpPOBaHUe MaTepUanbLHON cpeaply No npeameTy «TeXHONOMUAY Hanpas/ieHa Ha
bopMUpPoOBaHNE NPAKTUHECKUX HABLIKOB B cdepe AM3aliHa OO BEKTOB MACCOBOrO NPOU3BO/ACTBRS,
paboTy ¢ coBpemeHHbIM 060pYA0BaHMEM U KOMNBIOTEPHbLIMK NPOrPAaMMaMm, NCC/ief0BaHne
OKPYKAIOULEro MMUPa C NOMOULBIO COBPEMEHHbIX TEXHONOFUI 1 CTUMYIMPOBaHWE MHTepeca
0BY4aIOLLMXCA K TEXHMYECKOMY TBOpYecTByY. Tporpamma (68 YacoB) npeaHasHaueHa s
OpraHn3aLMn 3aHATNIA YYEHNKOB 5 Knacca no npeaMeTHoN obnact « TeXHOM0MMA» B pamkax
obuiero 0b6pasoBaHMA U HanpasaeHa Ha OBUeNHTENNeKTyalbHOe U TEXHUYECKOE pasBuTme
obyyatoLmxca.

Kypc nossonnet chopmmpoBaThb y 0bydatolmxca 6a3oBble HaBbikn 06 beMHO-
NPOCTPAHCTBEHHOTO MbILLIJIEHMA, CNIOCOBHOCTL BbIparKaTb UKD C NOMOLLBIO AU3alH-
3CKU3UPOBAHUA, NPOTOTUNMPOBATH 06beKT BPYUHYIO U MCMONB3YA TEXHONOIMUHOE oﬁoponBaHme,
npe3eHTOBaTb CBOE pelleHue.

Mporpamma 06beauHAET 06Pa30BATENbHYIO 1 MPOEKTHYIO COCTaBAAOWME Y4ebHOM
[eAaTenbHOCTU. TemaTuieckoe NiaHnpoBaHmne NPorpammbl COCTOUT M3 NATU KENCOB:

Kenc 1. «O6beKT us byayero»;

Kewc 2. «[leHan»;

Kewc 3. «Kocmuueckas crtaHums»;

Kenc 4. «Kak 210 yCTpOEeHO ?»;

Kelc 5. «MexaHu4eckoe yCTpovicTBOY.

Kelco! 1 TemMbl ABAAIOTCA aKTYa/IbHbIMUW U COOTBETCTBYIOT NPUOPUTETHBLIM TEXHOIOTMUYECKUM U
TEMATUUYECKMM HAMpPaBIEHUAM: Kak C TOYKM 3PEHMA PbIHKOB HALMOHANbHOW TEXHONOTUYECKOW
nHUUMaTKBBI (HTW), Tak 1 ¢ TOMKKM 3peHms nporpammbl «LindpoBas sKOHOMUKa».

Jlorvika nocTpoeHusa nporpamMmmbl obecrneurBaeT NPOXOXKAeHWe 0OyYaoLMMNCA BCEX ITAN0B
OM3alH-NPOEKTUPOBAHMNA: OT AM3aMH aHAMTUKIK M METOA0B reHepauynu naen, no cnocobos
BM3yann3aumm 1 Npe3eHTaLMm CBOUX NPOEKTOB. [1pn 3TOM 0COBEHHOCTLIO NPOTPamMMbl ABAAETCA TO,
YTO 0BYYAIOLIMMCA NPUBMBAIOTCA CKBO3HbIE TEXHOMIOFMYECKME HABbIKW, B TOM YWNC/IE UCTONb30BaHNUE
COBPEMEHHbIX a4ANTUBHBIX TEXHONOTUI — Hanpumep, 3D-nevatw.

B nporpamme cofepiKarca 8ce HeobxoaMMble Pas3aenbl, BKAoUas KaneHaapHbii yuebHbli
rpadmk ¢ pasbuBKOI 3aHATUI Ha 2—4 vaca.

B KauyecTBe NPUIOKEHUA K NPOrpaMmme [aH MmaTepuan, onucbiBatoLWMM X0 peanmnsalun Kenca
Mo 3aHATUAM. TEMbI KEMCOB ABMAIOTCA aKTYa/IbHbIMU M OCHOBaHbl HA MHHOBALMOHHBIX TEXHNYECKMX
peLIeHUAX, @ TaKKe NOBYKAAIOT 0BYHAIOLMXCA K CAMOCTOATE/IbHON OCO3HAHHOMN AeATENbHOCTU 1
$OPMUPOBAHMIO HECTAHAAPTHbIX PelleHui. [JaHHble Kelcbi MOFyT ObiTb UCMO/Ib30BaHbI Ha
Pa3/IMUHbIX (C TOUKM 3peHia MHGPACTPYKTYPHOTO M KaZpoBOro obecneyeHns) NaoLwaaKax — 3a cuet
rMOKOM NPUBA3KM K 060PYA0BAHMIO, PACXOAHBIM MaTEPHUaaM 1 NPOrPaMmMHOMY ObecrieyeHumIo.
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B noco6uu ncnonbsosaHbl MaTepuasbl U3 OTKPbITbIX
uctouHunkos cetn MHtepHet. Mockonbky neTouHu-
Kn, pasmelaome y cebs nHpopMauuio, faneko He
Bceroa aenawoTca obnagatensMu aBTOPCKUX Mpas,
NPOCUM aBTOPOB UCMOAb3OBAHHbIX HAMU MaTepua-
NOB OTKNNKHYTbCA, U Mbl pa3MecTUM yKazaHue Ha nX
aBTOPCTBO.

C6opHUK NpepgHa3sHauyeH WCKAIOUMTENbHO ANA He-
KOMMEpUEeCKoro UCNoNb30BaHUS.
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AxTyanbHoOCTb: AM3alH ABNSETCS OQHOMN N3 OCHOBHbIX cdep TBOP-
YeCcKOoU AeATeNbHOCTU YeNoBeKa, HarnpaB/IeHHOW Ha MPOeKTUpPOBa-
HWe MaTepuanbHoM cpeppl. B cospeMeHHOM MUpe aM3aiH oxBaTbl-
BaeT NpakTuuecku Bce cepbl XM3HU. B cBa3m ¢ 3TUM BCé 6onblue
BO3pacTaeT NoTpebHOCTb B BbICOKOKBaINMGULIMPOBaHHbIX TPYAO-
BbIX pecypcax B 06/1acCTM MpPOMbIWAEHHOTO (MHAYCTPUaIbHOIO)
Au3aMHa.

lNporpamma yuebHoro kypca «[lpoMbiwneHHbIN An3anH» Ha-
npaB/fieHa Ha MeXANCLUMUMNIINHAPHYIO NPOEKTHO-XYAOXECTBEHHYIO
BEeATeNIbHOCTb C MHTErPUPOBAHUEM €CTECTBEHHOHAYUHbIX, TEXHU-
YeCKUX, 'yMaHUTapHbIX 3HaHWI, a TaKXXe Ha Pa3BUTUE UHIKEHEPHO-
ro U XyAOXeCTBEHHOro MbilneHus obyJatoLerocs.

YuebHbii kypc «[1poMbiwneHHbIA AM3aliH» ¢$OKycUpyeTcs Ha
npuobpeteHnn obyualowMMMCA NMpaKTUYECKMX HaBbiKOB B 0bna-
CTU onpepeneHUs MoTpebuUTenbCKoW HULWM TOBApOB, NPOrHO3uU-
poBaHUs 3anpocoB noTpebuTenen, co3faHWUs MHHOBALMOHHOM
NpoAyKUUU, NPOEKTUPOBaHUSA TEXHONIOTMYHOIO U3Aenus.

B nporpammMmy yuebHoro kypca 3anoxeHa paboTta Haf, NpoeKkTaMu,
roe obyualolwmecs cMoryT noripobosaTs ceba B ponv KOHUEenTya-
NVCTa, CTUIINCTA, KOHCTPYKTOPa, AM3alH-MeHemkepa. B npouec-
ce pa3paboTkm npoekTa obyuarowmecs KONNEeKTUBHO obcyxaa-
10T Ueun pelleHns NoCTaBlIeHHOMW 3aAaun, Janee ocCylecTBASIoT
KOHLeNnTyanbHylo npopaboTKy, SCKU3MpoBaHUe, MakeTUpoBaHMe,
TPEXMepHOe MoAeNpoBaHUe, BU3yanm3aumio, KOHCTPYMPOBaHHUE,
NPOTOTUMUPOBaAHUE, UCTbITaHUE MOYYEHHOW MOAENU, OLLeHKY
paboTrocnocobHocTU co3gaHHoM Mogenu. B npouecce obyueHus
NPOU3BOAUTCH aKLEHT Ha COCTaBNE€HUE TEXHUUYECKUX TEKCTOB,
a TaKXXe Ha HaBblKU YCTHOM U MUCbMEHHOMN KOMMYHUKALMKU U KO-
MaHAHoW paboTbl.

YuebHbili kypc «[TpoMbiLLIeHHbIN AU3aliH» NpeacTaBnseT coboi
CaMOCTOATENbHbINA MOAY/b, U3yyaeMblid B TedeHue yyebHoro ropa
napanienbHo C OCBOEHUEM MporpaMM OocHoBHoro obluero obpa-
30BaHWA B NpegMeTHbIX obnactax «MartemaTtuka», «MHdpopmaTu-



ka», «Pusnka», «M306pasntenbHoe UCKYcCTBO», « [exHonorns»,
«Pycckuin s3bik». Kypc «lpombiwneHHbir au3ainH» npegnonaraer
BO3MOXHOCTb Y4acTUsi 06y4aloLWmMXCs B COPEBHOBAHMUSX, ONTMMMM-
ajax u koHkypcax. NpennonaraeTcs, uto obyyarolmecs oBnageioT
HaBblkaMu B 06/1aCTU AM3aliH-3CKM3MPOBaHUS, TPEXMEPHOIO KOM-
MblOTEPHOrO MOAE/INPOBaHMUS.

Llenb nporpamMmbl: ocBoeHue obyuarowmmuca cnektpa Hard- m
Soft-koMneTeHUMn Ha NpeaMeTe NPOMbILZIEHHOTO AM3aliHa Yepes
KeMC-TeXHOIOTUN.

3apaum nporpaMMbi:
obyuaiolume:

+ 06bscHUTb Ba3oBble NOHATUA cdepbl MPOMBbILLIEHHOTO AM3alHa,
KnloyeBble O0COBEHHOCTU MEeTOHOB AWN3aWH-NPOEeKTUPOBaHMS,
AM3alH-aHaIMTUKKU, FeHepaLmu Naen;

« cdopmMupoBaTb 6a30Bbie HaBbIKM PYYHOrO MaKETUPOBAHWUA M
NPOTOTUNNPOBaHUS;

- cpopMUpoBaTb 6a3oBble HaBbikKM pPaboTbl B MporpaMMax Tpeéx-
MepHOro MoAeIMpoBaHUs;

- cpopMUpoBaTb Ha3oBble HaBbIKM CO34aHMA NMpe3eHTaLnii,;

- cpopMUpPOBaTb HazoBble HaBblIKU AU3aAH-CKETUUHT];

*+ MPUBUTbL HaBbIKU MPOEKTHOW AEATENbHOCTU, B TOM UYUC/IE UC-
NoJsIb30BaHUE MHCTPYMEHTOB MaHUPOBaHUS.

pa3BuBaloLLMe:

+ dopmMupoBsaTb 4K-koMneTeHLMM (KPUTUUECKOE MbilLIEeHWe, Kpe-
aTUBHOE MbIWIEHNE, KOMMYHUKALMSA, Koonepauus);

« crnocobcTBOBaTh pacLUMpEHUIO C/IOBapHOrO 3anaca;

+ crnocobcTBOBaTh PasBUTUMIO MAMATM, BHUMaHUA, TEXHUYECKOrO
MbILUNIEHUS, U306peTaTeNbHOCTH;

+ cnocobcTBoBaTh pOPMUPOBAHUIO MHTEpPECa K 3HaHUSM;

+ cnocobcTBoBaTh POPMUPOBAHUNIO YMEHUS MPAKTUYECKOro Npu-
MEHEHWSA MOAYUEHHbIX 3HaHUIA;

« cbopMUpoBaTb yMeHue ¢opMynMpoBaTb, apryMeHTUpoBaTb U
OTCTavBaTb CBOE MHEHUe;

]— €0UH¢)0IUMMJM0HHHC TEXHOAOZUU 5



chopMUpOoBaTb yMeHMe BbiCTyNaTb Ny6ANYHO C AOKNaAaMM, Mpe-
3eHTauMsAMM U T. M.

BOCMUTaTesIbHble:

BOCMMUTbIBaTb aKKypaTHOCTb U AUCLUNJMHUPOBAHHOCTb MpPU Bbl-
nosfHeHun paboTsl;

crnocobcTBoBaTh POPMUPOBAHUIO MOJIOXKUTENBHON MOTMBALIMA K
TPYAOBOM AEATENIbHOCTHU;

crnocobcTBoBaTh GOPMUPOBAHUIO OMbITa COBMECTHOIO U UHAM-
BMAYa/NlbHOrO TBOPYECTBa MPW BbINOMAHEHUM KOMaHAHbIX 3aja-
HUI;

BOCMMWTbIBaTb TPyAontobue, yBaxxeHUe K Tpyay;

$dopMmnpoBaTh YyYBCTBO KOJIIEKTUBU3MA U B3aMMOMOMOLLY;
BOCMMWTbIBaTb YyBCTBO MaTPMOTMU3Ma, MPaXKAaHCTBEHHOCTW, rop-
JOCTU 338 OTEYECTBEHHbIE AOCTMXEHMUSA B MPOMbILLIEHHOM AU-
3alMHe.

Mnanupyembie pesaynbraThl ocBoeHUs yuebHoro Kkypca

JlnuHocTHbIE pe3ynbTaThbi:

KPUTUYECKOE OTHOLWEHWe K MHbOopMaumMm U nsbupaTenbHOCTb
€€ BOCrpuUaATUS;

OCMbIC/IEHUE MOTMBOB CBOMX AENCTBUN MPpY BbINONHEHWUM 3343-
HUIA;

pa3BuUTHE NOHO3HATENBHOCTU, COOBPa3UTENbHOCTM NPU BbINOJI-
HeHUM pa3Hoobpa3HbIX 33AaHUA NMpobneMHOro U 3BpUCTUYE-
CKOro XapakTepa;

pasBUTME BHUMATENbHOCTU, HaCTOWUUBOCTM, LieNeycTpeMnéH-
HOCTW, YMEHUs NpeofonesaTh TPYAHOCTY;

pa3BUTME CaMOCTOSATENBHOCTU CYXXAEHUI, HE3aBUCUMOCTU U He-
CTaHA3PTHOCTU MbILUNCHUS;

OCBOEHMWe coLuanbHbiX HOPM, NpaBu/ NoBeaeHUs, ponei U ¢opM
COLMabHOM XXM3HU B rpyrnnax u coobLiecTeax;

dopMUpoOBaHME KOMMYHUKAaTUBHOW KOMMETEHTHOCTU B obLue-
HUWU U COTPYAHUYECTBE C APYrUMU oByyatoLMMUCS.



MeTanpeaMeTHbie pe3ynbTaThbi
PerynstuBHble yHMBepcanbHbie yuebHble aencTems:

*+ YMeHue NpMHUMaTb U COXPaHATb y4ebHylo 3agavy;

+ YMeHWe NNaHMpOoBaTb MOC/eAoBaTe/IbHOCTb LUAroB ajiropuTMa
AN BOCTUXXEHUS Lenu;

+ YMeHWe CTaBuTb Lieslb (Co3aaHne TBopYeckor paboThl), MaaHu-
poBaTb AOCTUXEHME 3TOW Lienu;

+ YMeHWe OCyLIEeCTB/ISTb UTOrOBbIM U MOLIAroBbliA KOHTPOJIb MO pe-
3ynbTaTy;

+ crnocobHoCTb aAeKBaTHO BOCMPUHUMATb OLEHKY HAacTaBHUKa U
Apyrux obyualowmxcs;

+ YMeHue pa3niMyaTtb cnocob u pe3ynbTaT AeiCTBuS;

+ YMeHWe BHOCUTb KOPpPeKTUBbI B AEUCTBUS B C/lyyae pacxoxge-
HUS pe3y/bTaTa peLleHus 3a4a4yn Ha OCHOBE € OLLeHKM U yYéTa
XapaKTepa caenaHHbIX ownbok;

+ YMeHue B COTPyAHMYECTBE CTaBMUTb HOBble yuebHble 3aaauu;

« crnocobHOCTb NPOSBAATb MO3HAaBaTe/IbHYIO MHMLMATUBY B yyeb-
HOM COTpYOHUYECTBE;

+ YMeHuUe OCBauBaTb Crnocobbl pelleHUs npobsieM TBOPUYUECKOro
XapaKTepa B )XM3HEHHbIX CUTYaLUSAX;

+ YMEHMe OLEHMBaTb NOJyHarOLUACSH TBOPYECKMIA NPOAYKT N CO-
OTHOCUTb €ro C U3HauasbHbIM 3aMbICJIOM, BbIMOHATbL MO HEOHX0-
ANMOCTM Koppekummn nnbo npoaykTa, 1Mbo 3ambicna.

MNo3HaBaTenbHbie yHUBEpCasibHbie yuebHble AeACTBUS:

+ YMeHWe OCyLUecTBSATb MOUCK UHIOPMaALIMK B UHAUBUAYANbHBIX
MHGOPMAaLMOHHBIX apxuBax obyuatoerocs, MHPoOpMaLUMOHHOM
cpegfe obpa3oBaTenbHOro yupexaeHus, deaepasnbHbiX XpaHUIu-
Wwax MHdopMaLMOHHbIX o6pa3oBaTesbHbIX pecypcoB;

+ YMEHMe UCMoJIb30BaTh CPEACTBa MHPOPMALIMOHHBIX U KOMMYHU-
KaLMOHHbIX TEXHONOMMIN ANf peleHUs KOMMYHUKaTUBHBbIX, MO-
3HaBaTe/bHbIX M TBOPUYECKUX 334ay;

+ YMEHMEe OPUEHTNPOBaTbCS B pa3HO06pa3mm cnocobos peLueHus
3apav;

+ YMeHWe ocyLLecTBNATb aHanu3 o6bekTOB C BblAe/IEHUEM Cylle-
CTBEHHbIX N HECYLLECTBEHHbIX NMPU3HAKOB;

]— €0UH¢)0IUMMJM0HHHC TEXHOAOZUU 7



yMeHue NpoBOANUTbL CpaBHeHMe, KNnaccupukaumio No 3agaHHbIM
KpUTEpUSAM;

yMeHMWe CTpPOUTb JlorMyeckue paccyxaeHus B popMe CBA3M Npo-
CTbIX Cy>KaeHul 06 obbekTe;

yMeHUe YCTaHaBNuBaTb aHanoruuv, MPUUUHHO-CNEACTBEHHbIE
CBS3M;

yMeHue MoaenupoBaTb, Npeobpa3oBbiBaTb O6bEKT U3 UYBCTBEH-
HoW $OpMbl B MOAESb, A BblAE/eHbl CYLLEeCTBEHHbIe XapaKTe-
pUcTUKM obbekTa (MPOCTPaHCTBEHHO-rPaduUeckas UM 3HaKo-
BO-CMMBO/IMYECKaS);

yMEeHUe CUHTEe3UpOoBaTb, COCTAB/ATb LIENI0e M3 YacTen, B TOM
uMcne CaMoCTOATENbHO AOCTPauBaTh C BOCMONHEHWEM HEAOCTa-
IOLMX KOMMOHEHTOB.

KoMMyHMKaTUBHbIE YHUBEpPCanbHble y4ebHble feACTBUS:
yMeHMe apryMeHTUpOoBaTb CBOIO TOUKY 3pEHUsi Ha BbI6Op OCHO-
BaHUM N KPUTEPUEB NMpU BblAENEHWUW NMPU3HAKOB, CPaBHEHUN U
KknaccupmKkaumm obbekTos;

yMeHue BbicNylumBaTh cobecefHKa U BECTU ANANIOT;
cnocobHOCTb NMpu3HaBaTb BO3MOXHOCTb CYLLECTBOBAHWUA pas-
NNYHbIX TOUYEK 3PEHUS U NPABO KaXA0ro UMeTb CBOIO;

yMeHue NnaHnpoBaTh yuebHoe COTpYAHUYECTBO C HAaCTaBHUKOM
W ApyrMMu obydalomMMmcs: onpepensTb uenu, GyHKLUUKM yyacT-
HWKOB, CNocobbl B3aMMOAECTBMS;

yMeHUe OCYLLeCTBNATb MOCTAaHOBKY BOMPOCOB: UHULIMATUBHOE
COTPYAHMYECTBO B rnoucke n cbope uHbopMaLmu;

yMeHue pa3spellatb KOH(NUKTbI: BbiiIBNEHUE, UAEHTUdUKaLUS
npo6aeMbl, MOUCK U OLLEeHKa albTepHaTUBHbIX crnocoboB paspe-
WeHUsi KOHPNUKTa, MPUHATUE peLLeHMs U ero peanm3aLuus;
yMeHMeE C AOCTaTOYHOM MONHOTOW U TOYHOCTbIO BbipaXaTh CBOM
MbIC/IN B COOTBETCTBMU C 33A3a4aMU U YC/IOBUSMU KOMMYHUKa-
unmn;

BNafleHUe MOHONIOTMYECKOMW U auanornyeckon bopMamm peuu.



MNpeamMeTHbIE pesynbTaThbi
B pesynbraTe ocBoeHUs nporpaMMbl obyuarolumecs AOMKHDI

3HaTb:

+ npaBuna 6e30MacHOCTU U oXpaHbl Tpyaa Npu paboTte ¢ yuebHbiM
1 nabopaTopHbiM 060pyAOBaHUEM.

yMeTb:

*+ MPUMEHSATb Ha NpaKTUKe METOANKM FreHEePUPOBaHUS el ; MeTo-
Abl AM3aliH-aHann3a u AM3ariH-UCCeOBaHNS;

aHann3npoBsaTb popMoobpa3oBaHMe NPOMBILLIEHHbIX U3AE/TUNA;
cTpouTb U3obpaxkeHUs NpegMeToB MO MpaBw/aM JIMHENHOMN
nepcrneKTuBbI;

nepenaeaTh C MOMOLLbIO CBETa XapakTep ¢hopMbl;

pa3sinyaTh U XapaKTepM30BaTb MOHATUS: MPOCTPAHCTBO, paKypc,
BO3AYLUHAA MepcreKkTMBa;

nosily4aTb MPEeACTaB/NEHUS O BAUSHUM LBETa Ha BOCMpUsTUE
$popMbl 06bEKTOB AM3aMHa;

NPUMEHATb HaBbikU $OpMOOB6pa3oBaHUS, UICNONb30OBaHUS ObbE-
MOB B AM3aiiHe (MakeTbl U3 GyMaru, KapToHa);

paboTaTb c nporpaMMamMu TpéxmepHoi rpadmkm (Fusion 360);
ONUCbIBaTb TEXHOIOMMYECKOE PELIEHME C MOMOLLbK TEKCTa, pU-
CYHKOB, rpacd1ueckoro nsobpaxeHus;

aHanM3MpoBaTb BO3MOXHbIE TEXHONIOMMYECKNE pelleHus, ornpe-
AenaTb UX AOCTOUHCTBA U HEAOCTaTKM B KOHTEKCTe 3afaHHOM
CUTyaLmu;

OLLeHMBaTb YCNIOBUS MPUMEHUMOCTU TEXHOIOMUU, B TOM YUCNe C
MO3ULMIA 3KONOTMUYECKOM 3alULEHHOCTH;

BbIBNATb U GOPMY/IMPOBaTh NpobrieMy, TpebyloLlyio TeXHONO0-
rMyecKkoro peLueHus;

MoanpULMPOBaTb NMEIOLLMECH NPOAYKTbI B COOTBETCTBUU C CU-
Tyaumein/3akazoM/NoTpebHOCTbIO/3a0auel AesTeNbHOCTH;
oLeHMBaTb KOMMepyeckUii NoTeHUMan NpoaykKTa u/unm TexHo-
noruu;

NPOBOAMUTb OLEHKY U UCMbITaHUE NMONYYeHHOro NpoAyKTa;
npeacTaBnaTb CBOW MPOEKT.

]— €0UH¢)0IUMMJM0HHHC TEXHOAOZUU 9



BNafeTb:

—  HayYyHOW TEPMWHONOIUEWN, KNIOUYEBbIMUA MOHATUSAMU, METO-
AaMU N MpPUEMaMU MPOEKTUPOBaHWSA, KOHCTPYUPOBaHUs, Moae-
NUpOBaHMWs, MaKETUPOBaHMUsl, NPOTOTUNMPOBaHUS B obnactu npo-
MbILWIeHHOro (MHAYCTPManbHOro) An3anHa.

CMexxHble npeaMeTbl OCHOBHOIo oﬁu.l.ero 06Pa3°BaHHﬂ

Marematuka
CraTuctuka U Teopus BepoaTHoOCTeN

BbinyckHUK HayunTcs:

* MPeACTaBNsATb AaHHbIE B BUAe Tabnuu, Anarpamm;

« yuTaTb MHPOPMaUMIO, MPeAcTaBNeHHYIO B Buae Tabnuubl, ana-
rpaMMbl.

B noBcegHeBHOI XM3HU U NpU U3yYeHUM APYrUX NPpeaMETOB Bbi-

NYCKHUK CMOXET:

+ U3BNEKaTb, UHTEPNPETUPOBaTb U NpeobpazoBbiBaTb UHPOpPMa-
uuio, NpeAcTaBNeHHylo B Tabnuuax u Ha gnarpamMmax, oTpaxa-
IOLLLYHO CBOMCTBA U XapaKTEPUCTUKU peasibHbiX MPOLECCOB U AB-
NeHun.

leomeTpus
leoMmeTpuueckue durypoi

BbinyckHuk HayuuTcs:

- onepupoBaTb Ha 6a30BOM ypoBHe MOHATUAMU: GUrypa, TOUKa,
OoTpe3oK, NpsMas, iy, IoMaHas, yros, MHOroyrosbHWK, Tpeyroib-
HUK U YeTbIpEXYTONbHUK, NMPSAMOYrONbHUK U KBadpaT, OKPYX-
HOCTb M KpYT, MPAMOYrO/bHbIN Napanienenunea, ky6, wap. N3o-
6paxaTb usyyaemblie GbUrypbl OT pyKU U C MOMOLLbIO JIMHENKU U
uMpKyns.

B noBceAHEBHOM XXU3HU U npu U3ydyeHUu ApYyrux npeaMeToB Bbl-
NYCKHUK CMOXET:
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* pewaTb MpakTUYecKue 3aAauM C MpUMEHEeHWEM MPOCTENLMX
cBoucTB ¢puryp.

MUamepeHus n BbiumcneHus

BbinyckHUK HayumuTCs:

* BbIMOJIHATb USMEPEHUE AJIUH, PaCCTOSHUN, BEJIMYMH YI/I0B C Mo-
MOLLbIO MHCTPYMEHTOB A1 U3BMEPEHUM AJIUH U YITI0B.

®Pusuka

BbinyckHuK HayumnTes:

- cobntopatb NnpaBuna 6€30MacHOCTU U OXpaHbl TpyAa Npu paboTe
€ yuebHbIM U nabopatopHbiM 060pyAOBaHUEM;

+ MOHWMAaTb NMPUHLMIMbI AENCTBUS MalMH, NPUGOPOB MU TeXHUue-
CKUX YCTPOWCTB, YCNoBUA UX 6e30MacHOro UCrnosib30BaHUA B
MOBCEAHEBHOM XU3HU;

*+ WCMOJIb30BaTb MPU BbINOAHEHUMN YUEBHbIX 33434 HayuyHO-MomMy-
NAPHYIO NUTEpaTYpy O GU3NUYECKUX SBIEHUNAX, CMPaBOYHbIE Ma-
Tepuanbl, pecypcbl UHTEpHeTa.

NHdopmaTuka

BbinyckHUK HayuuTCs:

+ pas3nuuaTbh BUAb MHPOopMauum no cnocobamM eé BOCNpUATUS Ye-
NOBEKOM U Mo cnocobaM ee NpeacTaBNeHUs Ha MaTepuanbHbIX
HOCUTenaX;

+ NpuBOAUTb NpuUMepbl UHPOPMaLMOHHBIX MpoLueccos (npoLec-
COB, CBSI3aHHbIX C XpaHeHWeM, Npeobpa3oBaHNEM U rMepegaden
LaHHbIX) B XXUBOW MpUpOAe U TEXHUKE;

+ knaccuoumumposatb cpeactsa KT B cooTeBeTcTBUM € Kpyrom
BbIMONHSAEMbIX 3343au.

MarteMaTuueckue ocHoOBbI MHdDOPMaTVIKVI

Bbll'l)'CKHVIK noNny4YnuT BO3MOXHOCTbD:

¢ MO3HaKOMUTbCA C NpMMEPAMU MaTeMaTUYECKNX MO,D,eneI‘;I n unc-
no/1b30BaHNUA KOMMbIOTEPOB MPpU UX aHaJIU3e, NMOHATb CXOACTBa
n pasnundna Mexany MaTeMaTU4Yeckoun MOA4eNblo obbeKkTa U ero

I COUHDOPMALUOHHBLE TeXHOADLUU 1



HaTyYpHOW MoAenblo, MeXxay MaTeMaTUYeCKoU Moaesnblo obbek-
Ta/ABNEHMS N CIOBECHbIM OMMUCaHMEM.

Ucnonb3zoBaHue nporpaMMHbIX CUCTEM M CEPBUCOB
BbinyckHUK HayumuTCs:

KnaccuduumpoBaTb $haitsibl NO TUMY U UHbIM NapaMeTpam;
BbIMOJIHSATb OCHOBHblE onepauumn ¢ paiinamm (cospaBaTb, cOXpa-
HSATb, PEAaKTUPOBAaTb, yAaNATb, apXMBMPOBATb, KPacraKoBbIBaATb»
apxmBHble dainbl).

BbinyckHuK oBnapeet (kak pe3ynbTaT NPUMEHEHUS MPOrpaMMHbBIX
CHCTEM U UHTEPHET-CEPBUCOB B IAHHOM Kypce 1 Bo BcéM obpaso-
BaTeNIbHOM npouecce):

HaBblkaMW paboTbl C KOMMbIOTEPOM; 3HAHUAMU, YMEHUAMU U Ha-
BblIKaMW, AOCTaTOYHbIMU AN paboTbl C pa3INuHbIMU BUAIMM MPO-
rPaMMHbIX CUCTEM U UHTEpHET-cepBMCcoB (paisioBbie MeHeXe-
pbl, TEKCTOBbIE PeAaKTOPbl, 3/N1eKTPOHHbIe Tabnuubl, 6pay3epsl,
MOUCKOBbI@ CUCTEMbI, C/IOBapy, SNEKTPOHHbIE SHUUKIoNeauu);
yMeHueM ornumcbiBaTb paboTy 3TMX CUCTEM U CEPBUCOB C UCMOJb-
30BaHUEM COOTBETCTBYHOLWEN TEPMUHONOIMM;

pa3fnuHbiIMU GpopMaMn NpeacTaBNeHUs AaHHbIX (Tabnuubl, aMa-
rpaMmbl, rpadmku U T. 4.);

NMO3HaKOMMUTCS C MPOrPaMMHbIMU CpeaAcTBaMu as paboTsl ¢ ay-
AWOBU3YaJIbHbIMUA JaHHbIMU U COOTBETCTBYIOLMM MOHATUAHbBIM
annapaToM.

BbinycKHUK NOAYYUT BO3MOXHOCTD (B AaHHOM KYpCe U UHOMU yueb-
HOW pesTeNnbHOCTH):

NPakTUKOBAaTbCA B UCMOJNb30OBAaHUU OCHOBHbBIX BUAOB MpPUKIag-
HOro nMporpaMMHoro obecrnieueHus (PeaakTopbl TEKCTOB, /K-
TPOHHble Tabnuubl, 6paysepsl 1 gp.);

NMO3HaKOMMUTbCS C MPUMEpPaMn UCMONb30BaHUA MaTeMaTUYECKO-
ro MOAENnMpoOBaHUs B COBPEMEHHOM MUpe;

NMO3HaKOMMUTbCS C MOCTAaHOBKOW BOMpoca O TOM, HAaCKO/bKO A0-
CTOBepHa nonyvyeHHas MHPopMaLms, MOAKPEnIeHa i1 oHa Ao-
Ka3aTe/IbCTBaMM NOAIMHHOCTU (MpUMEp: HaNluuue 3N1eKTPOHHOM
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NoAMnmncK); NO3HaKOMUTbCA C BO3MOXKHbIMU MNOAXOAaMM K OLleHKe
AOCTOBEPHOCTU MHPOpMaLMK (MpUMep: CpaBHEHUE AaHHbIX 13
pa3HbIX UCTOYHUKOB);

no3HakoMuTbcs € npuMepamu ucnonbzoBaHns UKT B coepe-
MEHHOM Mupe;

NoNy4nTb NpeAcTaB/ieHUsi 0 po60TU3NPOBaHHbIX YCTPOMUCTBAX U
WX UCMO/Nb30BAaHUU Ha NPOM3BOACTBE M B HayYyHbIX UCCNEAOBa-
HUSX.

TexHonorus

PesynbraTbl, 3asBneHHble obpa3oBaTenbHoM nporpaMMon «Tex-
Honorusa» no 6n1o0kaM coaepxxaHus

PopMupoBaHMe TEXHONOrMYECKOMN KY/IbTYpPbl U MPOEKTHO-TEXHO-
Nornyeckoro MbiwaeHUs obyuatowmxcs

BbinyckHuK HayumuTCs:

cnegoBaTh TEXHOMOMMU, B TOM YMC/E B NPOLECCe U3roTOBNEHMUS
Cy6beKTUBHO HOBOrO NPOAYKTa;

OUEeHUBaTb YC/IOBUS MPUMEHUMOCTU TEXHONIOTMU B TOM YUCTIE C
MO3ULUIA 3KONOMMYECKOMN 3alUULLEHHOCTH;

NPOrHo3MpoBaTh MO U3BECTHOW TEXHOIOMMU BbIXOAbl (XapaKTe-
PUCTUKN NPOAYKTa) B 3aBUCUMOCTU OT U3MEHeHMs BxogoBs/napa-
MeTpOoB/pecypcoB, NpOBepATb NMPOrHO3bl OMNbITHO-3KCMNEPUMEH-
TaNbHbIM MYTEM, B TOM YACNE CAMOCTOSATENbHO NNaHUPYs Takoro
pona sKCrepuMeHTbl;

B 3aBUCMMOCTU OT CUTyaLuu ONTUMU3IUPOBaTb 6a3oBbie Tex-
Honorum (3aTpaTHOCTb — KauyecTBO), MPOBOAUTb aHa/MU3 anb-
TepHaTMBHbIX pecypcoB, COeOUHSATb B €OUHbIM MjaH HeCKOJIbKO
TexHonorn 6e3 Mx BUAOU3MEHEHNS 45 NOJTYYEHUS CIOXKHOCO-
CTaBHOro MaTepuasbHOro UM MHGOPMaLIMOHHOTO NPOAYKTa;
NPOBOAUTb OLLEHKY U UCMblTaHWUE NONyYEeHHOro NPOAYKTa;
NPOBOAMTbL aHaNU3 NOTPEOHOCTEN B TEX UJIN UHBIX MaTepuanb-
HbIX UNU MHHOPMALIMOHHBIX MPOAYKTaX;

OonucbiBaTb TEXHONOTMYECKOe peLleHMe C NMOMOLLbIO TEKCTa, pU-
CYHKOB, rpad1ueckoro nsobpaxeHus;
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+ aHa/n3MpoBaTb BO3MOXHbIe TEXHONOrMYeckne pelleHus, ornpe-
AenaTb UX AOCTOMHCTBA U HEAOCTaTKM B KOHTEKCTE 3aAaHHOM
cuTyauuu;

+ MPOBOAUTb M aHanMU3UpoBaTb pa3paboTKy WU/UNK peanusauuio
NPUKNaaHbIX MPOEKTOB, NPeanonaraoLLmXx:

. orpegeneHne XxapakTepUCTUK M pa3paboTKy MaTepuasibHOro
npoayKTa, BK/loYas ero MogennpoBaHue B UHPOPMaLUOHHOM
cpeae (KOHCTpyKTOpe),

+ BCTpauBaHWe cO3[aHHOro MHGOPMaLMOHHOIO MpoAykTa B 3a-
AaHHYlo o60s10uKy,

*+ U3roToBfieHUe UHGOPMaLMOHHOIO NMPoAyKTa No 3aAaHHOMY arn-
ropuTMy B 3agaHHoW obonouke;

+ MPOBOAUTb MU aHasM3UpoOBaTb pa3paboTKy WU/UAK peanusauuio
TEeXHOJIOrMYEeCKUX NPOEKTOB, NpeanonaraloWwmx:

+ OMTUMM3aUMIO 33AaHHOrO criocoba (TeXHONoruu) nonyveHus
Tpebylollerocs MaTepuanbHOro npoaykTa (nocsne ero npuMeHe-
HUsl B COBCTBEHHOM NpaKTUKe),

- pa3paboTtky (koMbUHMpOBaHUe, U3MEHEHME NapaMeTpoB U Tpe-
60BaHU1IA K pecypcaM) TEXHOJIOrMU NoJTyYeH s MaTepUanbHOro U
WHbOPMaLMOHHOro NpoAyKTa C 3agaHHbIMU CBOMCTBaMU;

+ NMPOBOAUTb M aHanM3NpoBaTb pa3paboTKy U/unu peanusauuio
NpOoeKTOB, NPeAnoaraloLmxX:

« nnaHupoBaHue (pa3paboTKy) MaTepuanbHOro NpoayKTa B COOT-
BETCTBUM C 33favell cobCcTBeHHOM AesTenbHOCTH (BKoYas MO-
AeNnvpoBaHuUe N pa3paboTKy AOKYMeHTauuMu),

+ nnaHuvpoBaHue (pa3paboTky) MaTepuasbHOro NMpPoAyKTa Ha oc-
HOBE CaMOCTOSITE/NIBHO MPOBEAEHHDBIX UCCNEefOoBaHUA NoTpebu-
TeNbCKUX UHTEPECOB.

BbinycKHMK NOAYUMT BO3ZMOXHOCTb HAYUYUTbCS:

+ BbISIBNIATb U HOPMYAUpPOBaTb NpobneMy, TpebyioLyo TEXHONO-
rMUYECKOro pelleHus;

+ MoauduLUpPoBaTbh NMeloWMECS MPOAYKTbI B COOTBETCTBUM C CU-
Tyaumein/3akazoM/NoTpebHOCTbIO/3a0auel AeAaTeslbHOCTU U B
COOTBETCTBMM C UX XapaKTepUcTUKaMu pa3pabaTbiBaTb TEXHO-
noruo Ha ocHoee 6a3oBoW TexHonormu;

« TEXHONOrM3upoBaTb CBOW OMbIT, NPEACTaBAATb Ha OCHOBE pe-
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TPOCNEeKTUBHOIo aHajin3a 1 yHVId)VIKaLI,VII/I AeAaATeNbHOCTU ONUncCa-
HUWe B Bnage MHCTpPpyKUUun mnam TEXHONOrMYeckomn KapTbl.

®DopMbi NoaBeAEHUS UTOrOB peanusauum
obuieocbpasoBaTenbHO NporpaMMbi
MonseaeHe UTOroB peannsyeTcs B paMKax Npe3eHTauuu 1 3a-
WMTbI Pe3y/IbTaTOB BbINOMHEHUS KENCOB, NPEACTaBeHHbIX B Npo-
rpamme.

®PopmMbl AeMOHCTPaUUM pe3ynbTaToB obyueHus
lMpenctaBneHue pe3ynbTaToB O6pa3oOBaTeNbHOW AeATENbHOCTM
nporaéT B ¢opMe Nyb6ANYHONM Npe3eHTaUMm pelleHUn KEeHUCOB KO-
MaHA3aMU U MNOCNEAYIOLLMX OTBETOB BbICTYMNalOLMX Ha BONPOChHI Ha-
CTaBHWMKa U APYrMX KOMaHA.

(PopMbl AMArHOCTUKM pe3ynbTaToB obyueHus
becepa, TecTupoBsaHue, onpoc.
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]] CogelwlcaHue VIIDOZIDﬂMMb't

lMporpaMma npepnonaraeT NocTerneHHoe pacliMpeHne 3HaHUKN U
ux yrnybneHue, a Takxke npuobpeteHne ymMeHur B obnactu npo-
eKTUPOBaHUs, KOHCTPYUPOBaHMWS U U3roTOB/IEHUS NPOTOTUMA NpO-
AYKTa.

3aHAaTNA NpegnonaraloT pa3BUTME JIMUHOCTU:

+ pa3sBuWTME UHTENEKTyasIbHOro NnoTeHuuana obyuvatowerocs (aHa-
NN3, CUHTE3, CPaBHEHUE);

+ pasBUTUE MpPaKTUYECKMX YMEHUWA U HaBbIKOB (3CKU3UPOBaHME,
3D-MopennpoBaHue, KOHCTPYMpPOBaHWe, MaKETUpPOBaHWe, Npo-
TOTUMUpPOBaHWe, Mpe3eHTaLus).

YyebHo-BocnnTaTeNbHBIN NpOLEcC HanpassieH Ha popMUMpoBa-
HWe 1 pa3BUTUE Y 0By4aIOLLMXCH TaKMX BaXKHbIX COLIMANbHO 3HauYuU-
MbIX KayecTB, Kak FOTOBHOCTb K HPaBCTBEHHOMY caMoonpepene-
HUIO, CTPEMJ/IEHME K COXPAHEHMIO Y MPUYMHOXEHUIO TEXHUUYECKUX,
KYNbTYPHbIX U UCTOpUYECKnx LeHHocTel. CTaHOBNEeHUE IMYHOCTU
Yyepes TBOPUYECKOE CaMOBbIpaXXeHue.

Ne Konuuecrteo uacos Dopmei
Haseanue pasaena, Tembi arrecrauvu/
n/n
Bcero | Teopus | MNpakTuka KOHTpOns
Kelic «O6bekT us MpeseHTaums
1 6 12 4 8
yayluero» pesynbLTaToB
BsepneHue. MeTogumku
1.1 - 4 1 3 TectupoBaHue
dopMuposaHua uneii
Ypok pucosaHus HeMoHcTpauus
1.2 | (nepcnexTusa, nuHMs, 2 1 1 peweHuii
WTPUXOBKA) Keiica
CoanaHue npoToTuna
1.3 | obbekTa MpOMbILNEHHOrO 4 1 3
Auv3aiiHa
Ypok pucosaHus (cnocobbl
1.4 | nepenpaun o6béMa, 2 1 1
CBETOTEHb)
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Keitc «MeHan»

12

"

MpeaenTauma
pesynbLTaToB

2.1

Ananu3s dopmoobpazoBaHus
MPOMbIWEHHOrO U3aenus

22

HaTtypHeie 3apucoBku
NPOMbILWEHHOrO U3aenus

23

l[eHepupoBaHWe
ngei no ynyuleHuo
MPOMbILW/IEHHOIO U3Aenns

24

CozgaHue npotoTuna
NMPOMBILWLIGHHOIO U3AeNnsA
13 6yMaru u KapToHa

25

McnbitaHne npotoTtuna.
MpeseHTauus npoekTa
nepep, ayaMTopueit

Keitc «Kocmuueckasn
CTaHUMA»

12

10

Mpe3eHTaums
pe3ynbLTaToB

3.1

Co3paHune ackn3sa 06bEMHO-
NpOCTPaHCTBEHHOM
KOMMO3MLMK

3.2

Ypok 3D-MoaenvpoBsaHus
(Fusion 360)

33

Co3anaHue o6bEMHO-
NPOCTPaHCTBEHHOMN
KOMMO3MLMK B NporpaMMe
Fusion 360

JeMoHcTpauus
peleHuni
Kelhca

3.4

OcHosBbl BU3yanusauuu B
nporpaMMme Fusion 360

Keitc «Kak 3To ycTpoeHo?»

12

10

MpeseHTauus
pesynbTaToB

4.1

NayueHue dyHKLMN,
¢$hopMbl, 3proHOMUKHM
MPOMbILNEHHOrO U3AENUS

4.2

MayueHue ycTpoiictea

v NpUHLMNa
$YHKLUMOHUPOBaHUS
MpPOMbILWAEHHOMO U3aenus

4.3

®PoTodmkcauus aneMeHTOB
MPOMBbIWNEHHOrO U3aeNns

44

MoaroToeka MaTepuanos
ANA Npe3eHTaUum NpoeKTa

]— €0UH¢)0[UMMJMOHHHE TEXHOAOZUU
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4.5 | Cospanue npeseHTauum 4 4

5 Keiic «MexaHnueckoe 20 2 18 MpeseHTauus
ycTpoiicTeo» pPe3ynbTaToB
51 BeepeHue: semoHcTpaums 9 2

MEeXaHM3MOB, guanor

C60pKa MexaHM3MOB U3
5.2 | Habopa LEGO Education 2 2
«TexHonorus n puanka»

5.3 DemoHcTpaumsa MmexaHu3MosB, 2 2
) CEccusi BONpOCOB-OTBETOB
5.4 | Mozrosoii wtypm 2 2
Boi6op npeit.
55 SckuanposaHue 2 2
5.6 | 3D-mopenvposaHme 2 2
3D-mopennposanue,
5.7 | c6op MaTtepuanos ans 2 2
npeseHTaL MK
5.8 | Penpepunr 2 2
5.9 CozpaHue npeseHTauum, 2 2
) NMOAroTOBKa 3aLLMTbl
5.10 | 3awwmTa npoekTos 2 2
Bcero uacos: 68

lMpuMeuaHue: kelcbl pacnonoxeHbl B peKOMEeHAYEMOM MOpsa-
K& OCBOEHMUS, KOTOPbIA MOXET 6bITb U3MEHEH Ha YCMOTPEHUE Ha-
CTaBHMKA B 3aBUCUMOCTU OT HasMums AOCTyna K 06opyAoBaHUIO.
CepbiM BbiAeneHbl pasgesbl, AN BbiMOJHEHMUs KOTOpbIX TpebyeTcs
obopynoBaHue; rony6biM — BbINOHEHME KOTOPbIX BO3MOXHO KakK
NpY HaJIMYUK, Tak U MPU OTCYTCTBUM 06OPYROBaHMS.
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]]] Cogelmmwe TeM VIIUOZIIMMMIJ{

Keiic 1. «O6bexT us 6yayuero»

3HaKkOMCTBO C METOAMKOMW reHepupoBaHMs UAEW C MOMOLLBIO Kap-

Tbl accoumaumi. lNpumMeHeHne MeTogukn Ha npakTuke. [eHepupo-

BaHWe OpPUrMHaNbHOW MAEU NPOEKTa.

1. PopmuposaHue koMaHpa. [locTpoeHne kapTbl accoumaumii Ha
OCHOBE COLMANbHOIO U TEXHOJNIOrMYECKOro NMporHo3os 6yay-
wero. PopMmMpoBaHne naen Ha 6a3ze MHOroypoBHEBbIX acco-
unaumii. [lpoBepka naen ¢ NOMOLLbIO CLLEHApUEB Pa3BUTUS U
«JINH3» (3KOHOMUYECKOW, TEXHONOIMMYECKOW, CoLManbHO-Mo-
NUTUYECKOW U skonorudeckoi). [peseHTauma naen npoaykTa
rpynnown.

2. N3yyeHne OCHOB CKETYMHIa: MHCTPYMEHTapui, MOCTaHOBKa
PpYyKW, MOHATUE MEepCneKTUBbl, MOCTPOEHMUE MPOCTbIX reome-
Tpudeckux Ten. Pukcauus naen npoekTa B TEXHUKE CKETUUHTA.
[MpeseHTaumsa ugen npogykTa rpynnomn.

3. CozpaHue MakeTa u3 ByMaru, KapToHa U HEHYXXHbIX npeaMe-
ToB. YnakoBka o6bekTa, MMUTaLMa roTOBOro K NpojaXe ToBapa.
[MpeseHTaumMa NPOEKTOB MO rpynnam.

4. UNayueHue OCHOB CKETUMHra: MOHATUE CBETa U TeHU; TeXHUKa
nepegaun ob6véma. CozgaHme nogpobHOro ackmsa NpoeKTHOu
pa3paboTku B TEXHUKE CKETUUHTa.

MpuMeyaHue: Npu HannumMmM o6OPYAOBAHUA MOXHO U3y4YaTb TeX-

HUKY MapKepHOro unu LungpoBoro ckeTya.

Keiic 2. «Menan»

MoHsTue dbyHKUMOHaANbHOrO HasHaueHUsl MPOMbILLIEHHbIX U3ae-
nuit. Ceszb GyHKLMM U HOPMbI B MPOMBILLIIEHHOM An3aiiHe. AHanus
dopmMoobpazoBaHUs (Ha NpuMepe WKO/bHOro neHana). Pazsutne
KPUTUUECKOrO Mbll/I€HUs], BbisB/IeHUe HeyAo6CTB B NONb30BaHUMU
NPOMBbILLAEHHbIMU u3genusamu. [eHepupoBaHue uael no ynydwe-
HUIO NpoMbIWeHHoro usgenusa. MsyueHue ocHoB MakeTUpoBaHuUs
u3 6ymaru 1 KkaptoHa. [pencTasneHne naeun NnpoekTa B 3CKM3ax U
MaKeTax.
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®opMuposaHue komaHg. AHanus ¢dopMoobpazoBaHMs Npo-
MbILU/IEHHOrO U3Aenus Ha npuMepe wkonbHoro neHana. Cpas-
HeHWne pasHbIX TUMOB NeHanoB (A1 CpaBHEHMUS UCMONb3YOTCS
neHasnbl obyyatolumxcs), BbisiBNeHUe cBA3N GYHKUUN U HOpPMBL.
BbinonHeHWe HaTypHbIX 3apMCOBOK MeHana B TEXHUKE CKeT-
YMHra.

BoisBneHne Heypob6cTB B Nosib3oBaHUM neHanoM. [eHepupoBa-
HUe upaen no ynyJweHuto obbvekTa. Pukcaums naen B scknsax
M NNOCKMX MaKeTax.

CozpaHue gencTBylOLWEro NpoToTUNa NneHana U3 byMaru u kap-
TOHa, MMEIOLLEero NPUHLMMNMAbHbIE OTINUUS OT CyLLECTBYIOLIe-
ro aHanora.

McnbiTaHne npototuna. BHeceHne nsMeHeHnn B Maker. [pe-
3eHTauus NpoekTa nepen ayauTopuen.

Keiic 3. «KocMuueckas craHuus»

3HaKOMCTBO C OBbBEMHO-MPOCTPAHCTBEHHOW KOMMO3WULMEN Ha
npuMepe co3paHuUs TPEXMEPHOWN MOAENM KOCMUYECKOW CTaHLUMU.

1.

[MoHsaTMe O6bEMHO-NPOCTPAHCTBEHHOW KOMMO3WLWUW B Mpo-
MbILI/IEHHOM AM3aKHe Ha npuMepe KOCMUUYECKOM CTaHLUM.
N3yueHne MopynbHOro ycTpoWCTBa KOCMUYECKOW CTaHLuM,
®YHKUMOHANbHOTO Ha3HaueHUs Mopyei.

OcHosbl 3D-mMogenuMpoBaHusi: 3HAKOMCTBO C UHTepdencom
nporpammsl Fusion 360, oceoeHue npoekuumii U BUAOB, Usyde-
Hue Habopa KOMaH[ U UHCTPYMEHTOB.

Co3zpaHue TpéxMepHOWN MoAenn KOCMUUYECKOWU CTaHLMMK B Mpo-
rpamme Fusion 360.

N3yueHue ocHoB BM3yanusauuu B nporpamme Fusion 360, Ha-
CTPOMKU NapaMeTpoB cLeHbl. Busyanmsauus TpéxmepHoit Mo-
AeNn KOCMUYECKOU CTaHLMM.

Keiic 4. «Kak aTo ycTpoeHo?»

N3yueHune ¢pyHkuumM, GopMbl, SproHOMMKK, MaTepuana, TEXHONO-
MW U3roTOB/IEHUS, NPUHLMNA GYHKLUMOHUPOBAHUS MPOMbILLIEH-
Horo usgenus.

1.

®opMupoBaHue KkoMaHA. Bbibop npombiwneHHoro wmspgenus
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ANA panbHeuwero usydyeHus. AHanns ¢dopMoobpazoBaHUa U
3ProHOMMKM NPOMBILLIEHHOTO U3aenus.

N3yuyeHne npuHUMna ¢$yHKUMOHUPOBAHUS MPOMbILLIEHHOTO
nsgenus. Pazbop NpoMbIlLNIeHHOro U3aenus Ha OTAe/bHbIe fe-
Tasun N COCTaBHble 3/1eMeHTbl. I3yueHue BHyTpeHHero ycTpoi-
cTBa.

[MoopobHas ¢doTodpukcauus AeTaneir U 3M1EeMEeHTOB MPOMbIL-
NeHHOTO U3genus.

[MoarotoBka MaTepuanoB A5 npeseHTaunmn npoekta (poTo- m
BUAEOMaTepUansi).

Co3paHue npeseHTaumu. [peseHTauums pesynbTaToB nccneno-
BaHWs Nepeq, ayauTOpUEN.

Keiic 5. «kMexaHuueckoe ycrpoiicteo»

M3yueHune Ha NpakTUKe U CpaBHUTENbHas aHa/IMTUKa MEXaHU3MOB
Habopa LEGO Education «TexHonorus u ¢pusmka». [poextuposa-
Hue obbeKTa, pelualoLero HacyLHyo Npobnemy, Ha OCHOBE OAHO-
roO WU HECKOMBKUX N3YUEHHbIX MEXaHW3MOB.

1.

No

BBeneHue: aeMoHCTpauus U AManor Ha TeMy YCTPOWCTBa pas-
JINYHBIX MEXaHU3MOB U X NMPUMEHEHUS B XU3HEAEATENbHOCTHU
yesoBekKa.

C6opka BbIOBpaHHOro Ha MPOLIIOM 3aHATUM MeXaHW3Ma C UC-
Mosib30BaHWEM WHCTPYKLMM U3 Habopa M Npu MUHUMasbHOM
MOMOLLY HaCTaBHMKa.

DeMoHcTpauma paboTbl cobpaHHbIX MEXaHU3MOB U KOMMEH-
Tapuu npuHumna ux pabotbl. Ceccns BoNpocoB-oTBETOB, KOM-
MEHTapuK HaCTaBHUKa.

BeegeHue B MeTon Mosroeoro wtypma. Ceccuss MO3rosoro
WTYpMa C reHepaLueid UAeh YCTPOMCTB, peLlalowmX HacyLHYH
npobneMy, B OCHOBE KOTOPbIX NEXUT MpUHUMM paboTbl Bbl-
6paHHOro MexaHu3Ma.

OTt6upaem uaeu, puKcMpyeM B pyUHbIX SCKMU3ax.
3D-MopennpoBaHue obbekTa Bo Fusion 360.
3D-MopennpoeaHue obbvekTa Bo Fusion 360, c6opka MaTepua-
noB ANsl Npe3eHTauuu.

Bbibop 1 npucBoeHre Mmopenn matepuanos. Hactpoiika cueHbi.
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PeHpepuHr.

9. Cé6opka npeseHTaumm B Readymag, noarotoska 3awmrbl.
10. 3awmTa KOMaHAAMM MPOEKTOB.

KanpoBsbie ycnosus peanuzauuu nporpaMmoi

Tpe6oBaHuA K KaapOBbIM pecypcaM:

YKOMIMJIEKTOBaHHOCTb 06pa3oBaTeNIbHOro yYpeXxxaeHus negaro-
rMYECKUMMW, PYKOBOASLLIMMUN U UHBIMU paboTHUKaMU;

YyPOBEHb KBannpuKaLUm Neparormiecknx, pyKoBoasALMX U UHbIX
paboTHUKOB 06pa3oBaTENIbHOIO YUPEXAEHNS;

HernpepbIBHOCTb MpPOhECCUOHaIbHOIO Pa3BUTUS Meparorvye-
CKUX U PyKOBOASALLMX paboTHMKOB 0bpa3zoBaTesibHOro yupexae-
HUSl, peanusyioLLEero OCHOBHYIO 06pa3oBaTe/bHYHO MpOorpaMmMy.

KoMneTeHumum neparoruueckoro paboTHuka, peanusyiollero oc-
HOBHYI0 06pa3oBaTenbHyI0 NpOrpamMMmy:

HaBblk obecneuMBaTb YCNOBMA ANA YCMELWHOWN OesTeNbHOCTH,
NMO3UTUBHOW MOTMBALUU, @ TaK)XKe CaMOMOTMUBUPOBaHUS obyua-
IOLLUXCS;

HaBblK OCYLLECTBNSATb CAMOCTOSATENbHbIA MOUCK M aHanu3 WH-
dopMauumu ¢ NoMoLLblO COBpeMeHHbIX UHGOPMaLMOHHO-MoUC-
KOBbIX TEXHOJIOMVIA;

BNageHNe UHCTPYMEHTaMN MPOEKTHOW AeAaTeNbHOCTU;

yMeHue OpraHU3OBbIBaTb U COMPOBOXAATb yuebHO-uccnenosa-
TeNbCKYIO U MPOEKTHYIO AedATeNbHOCTb obyuatomxces;

yMEHME MHTEeprnpeTMpOBaTh pPe3ynbTaThl AOCTUKEHUIM 0Byudalo-
LMXCS;

6a30Bble HaBblkM paboTbl B NporpaMMax Ass TpEXxMepHoro Moae-
nuposaHus (Fusion 360, SolidWorks v gp.);

6a30Bble HaBbIKM 3CKU3UPOBAHUSA, MaKETUPOBAHUS U MPOTOTU-
nUpoBaHus.
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]V. MﬂTépM&UbHG-TeXHM'ZECICUE glC.iOgUﬂ IDM-
JU&&I@MU l’IIUOZIDﬁMM(rt

AnnapaTtHoe u TexHuueckoe obecneueHue:
KomnblotepHbivi knacc UKT
« Pabouee mecto obyuatowerocs:
HoyT6yK: Nnpou3BoauTenbHocTb npoueccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He MeHee
2000 eamHuL,; 06bEM onepaTMBHOM NaMATU: He MeHee 4 [6; 06b-
ém HakonuTens SSD/eMMC: He MeHee 128 6 (unn cooTBeTCTBY-
IOLWMIM MO XapaKTepUCTUKaM MepCcOHasIbHbIM KOMMbIOTEP C MOHU-
TOPOM, KNlaBUaTYpPOn U KONOHKaMM); MbiLlb.
- Pabouee MecTo HacTaBHMKa:
HoyT6yk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
nornyHas nam 6onee Hosas Mogenb, rpaduueckmin npoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanoruuHas
unun 6onee HoBas Mogesib, O6bEM OMepaTUBHOM MaMATU: He MeHee
4 16, Bupeosbixog HDMI 1.4, DisplayPort 1.2 unu 6onee HoBas Mo-
penb (MM COOTBETCTBYIOWMUA MO XapaKTEpUCTUKaM MepCoHanb-
HbI1 KOMMbIOTEP € MOHUTOPOM, KNaBUaTYPOU U KOIOHKaMK); npe-
3eHTaumMoHHoe obopynoBaHMe C BO3MOXHOCTbIO MOAK/IOUEHUS
K koMnbloTepy — 1 koMnnekT; GpavnuapT ¢ KOMNAEKTOM nucTos/
MapKepHas A0CKa, COOTBETCTBYIOWMIA Habop MUCbMEHHbIX MpU-
HapgnexHocten — 1 wT.; epmHas cetb Wi-Fi.

MporpaMMHoe o6ecneueHue:

« oducHoe nporpaMMHoe obecrneyeHue;

+ nporpaMMHoe obecrieueHne ans TPEXMEPHOro MoAeIMpOBaHMs
(Autodesk Fusion 360);

« rpaduueckuii peaakTop.

PaCXOAH ble MaTepuaibi:

« 6yMara A4 ons pucoBaHUs U pacreyvaTku;
- bymara A3 ans pucoBaHus;
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Habop NpOCTbIX KapaHAaLLEN — MO KONMUYeCTBY ObyyaloLMXCS;
Habop YEPHbIX LAPUKOBBIX Py4eK — MO KOJIMYeCTBY obyualowmx-
cs;

knew NMBA — 2 wr.;

Knen-KapaHaaw — rno KomyecTBy obyyvalowmxcs;

CKOTY NpO3payHbIii/MaToOBbIN — 2 WT.;

CKOTY ABYCTOPOHHUI — 2 LLT.;

KapToH/roppokapToH ans MaketupoaHus — 12002800 mm, no
OAHOMY JICTY Ha ABYX obyualoLumxcs;

HOX MaKeTHbII — MO KOJINYECTBY 0byJyalowmxcs;

Nne3Bus 415 HoXa cMeHHble 18 MM — 2 wT,;

HOXHMLbI — MO KONYecTBy 0byualoLmxcs;

KOBPUK AJ19 pe3KM KapTOHa — MO KOJIMUECTBY Obyuatowmnxcs;
PLA-nnactuk 1,75 REC Heckonbkux uBeToB.
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V UpUMelngm’ /cmeHgaprf gzeéﬁwf Lpa-
(f)u/c HA 2019/2020 g'zeﬁuﬂﬁ 204

Mepuop obyueHns — ceHTa6pb-Maii.
Konuuecteo yuebHbIX Hepenb — 34.
Konuuecteo yacos — 68.

Pe>xum npoBeaeHus 3aHaTHI: 2 pa3a B Heaenlo.

Ne Mecsauy ®opmMa Kon- Tema saHATUA ®PopmMa
n/n 3aHaTus BO KOHTpONs
yacos

1. ceHta6po | J1/T1P 1 BeeneHue B TecTupoeaHue
o6pasoBaresibHyto
nporpaMMy, TEXHUKA
6e3omnacHocTH

2. ceHTabps | J1/MP 3 MeTtoamkm becena
$hOpMUPOBaHUA UAEA

3. ceHts6ps | S1/TP 2 Ypok pucosaHus becepa
(nepcnekTuBa, NMUHUS,
LITPUXOBKA)

4. ceHTabpe | J1/TP 4 CozpaHue npoToTuna becena
06beKTa NPOMbILWIIEHHOrO
Aun3aiHa

5. Okra6pb | JI/TIP 2 Ypok pucosaHus JemoHcTpauus
(cnoco6bl nepenaun peLeHuii Kelica
06bEMa, CBETOTEHb)

6. OkTa6pb | JI/TP 2 AHanus becena
dopmoobpasosaHus

MPOMbIWNASHHOrO usgenns

7. OkTa6pb | JI/TMP 2 HaTtypHbie sapucoskmu becena
MPOMBILWAEHHOTO U3LeNus

8. OkTa6pb | JI/TIP 2 eHepupoBaHue becepa
VAEN Mo ynyyLIeHUIo
NPOMbILAEHHOro U3Aenus

9. Hos6pb n/me 4 CospaHue npototuna becena
NMPOMBIWNEHHOTO U3LENUsA
u3 6yMaru 1 kapToHa
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10. | Hos6pb n/mne WcnbitaHue nporoTtuna becena
1. | Hosbpb n/mne Mpe3eHTaums npoekra JemoHcTpaums
nepen, ayaMtopuen peleHunn keica
12. | Hos6pb n/mne CospaHue becepna
3CKM3a 06bEMHO-
NpPOCTPaHCTBEHHOM
KOMMO3MLunn
13. | Dexabpo | S1/MP Ypok 3D- becena
MogenupoBaHus (Fusion
360)
14. | Oekabpb n/mne Co3apaHne 06béMHO- becepa
NpOCTpaHCTBEHHOM
KOMMO3ULUN B
nporpamme Fusion 360
15. | Hekabpb n/mne OcHoBbl BU3yanusaumMm B | JeMoHcTpauums
nporpamme Fusion 360 pelweHmni keinca
16. | Hekabpb n/mne W3yueHune dbyHKUUM, becepa
$OpMbl, SProHOMUKM
NpOMbILAEHHOro U3fenus
17. | SAHBapb n/ne WN3yueHme ycTporicTea becepa
M NpyHUMNa
YHKLUMOHUPOBaHUSA
NPOMbILIEHHOrO U3AENMUS
18. | fHBapb n/mpe ®oTodukcaums becena
3/1eMeHTOB
NpOMbILAEHHOro U3fenus
19. | AnBapep n/me Moproroska matepuanos | becepa
IAs fpeseHTaumu
npoekTa
20. | fnxBsapb n/mnpe Co3zpaHue nNpeseHTaumMm JeMoHcTpauus
pelleHuni keinca
21. | ®espans | /MNP BeeneHue: peMoHcTpauma | becena
MexaHW3MOB, Avanor
22. | ®espans | /MNP C6opka MexaH13MOB M3 becena
Habopa LEGO Education
«TexHonorus n pusmka»
23. | ®espans | SI/MP DemoHcTpaumsa becena
MexaHU3MOB, ceccus
BOMPOCOB-OTEETOB
24, | ®espans | SI/MP Mosroeot WwTypM becena
25. | ®eepans | /MNP Bbi6op naei. becena

ScKku3npoBaHue
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26. | Mapr n/mne 3D-monenvpoBaHue TectnpoeaHue
27. | Mapt n/mne 3D-mMopennposaHue, becena
c6op maTepuanos ass
npeseHTaumm
28. | Mapr n/mne PenpepuHr TectuposaHe
29. | Mapt n/mne Co3zpaHue npeseHTaunn, | beceaa
NOAroTOBKA 3alUUTbI
30. | Mapr n/mne 2 3awwuTa npoekTos JemoHcTpaums
pelueHuUr Kenca
31. | Anpens n/mne 2
32. | Anpenb n/mpe 2
33. | Anpenb n/mne 2
34. | Mai n/mne 2
35. | Man n/mpe 2
36. | Man n/mnpe 2

]— €0UH¢)0[UMMJMOHHHE TEXHOAOZUU
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10.

1.

12.
13.
14.
15.

16.
17.

V] C nucok .AUTE/MTgIUb{

u METogM'ZGCICOZO MﬁTé,UU&Md

. Appuan LoHeccn. Kak cTaTb au3aliHepoMm, He npoaas AyLly

absisony / MNutep.

®un Knueep. Yemy Bac He HayuaT B gusaiiH-wkone / Punon
Knaccuk.

Marikn Dyxanpa. Coxru ceoé nopréoonuo! To,ueMy He yuaT B au-
3ariHepckunx wkonax / MNurep.

XaHHa Jinatka, Tum Oruneun. [dyman kak ausainHep. [u-
3aliH-MbiWwneHue aas meHepkepoB / MaHH, MsaHos 1 Pepbep.
Koos Eissen, Roselien Steur. Sketching: Drawing Techniques for
Product Designers / Hardcover, 2009.

Kevin Henry. Drawing for Product Designers (Portfolio Skills:
Product Design) / Paperback, 2012.

Bjarki Hallgrimsson. Prototyping and Modelmaking for Product
Design (Portfolio Skills) / Paperback, 2012.

Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the
Rapid Visualization of Ideas.

Jim Lesko. Industrial Design: Materials and Manufacturing
Guide.

Rob Thompson. Prototyping and Low-Volume Production (The
Manufacturing Guides).

Rob Thompson. Product and Furniture Design (The
Manufacturing Guides).

Rob Thompson, Martin Thompson. Sustainable Materials,
Processes and Production (The Manufacturing Guides).

Susan Weinschenk. 100 Things Every Designer Needs to Know
About People (Voices That Matter).

Jennifer Hudson. Process 2nd Edition: 50 Product Designs from
Concept to Manufacture.

http://designet.ru/.

http://www.cardesign.ru/.

https://www.behance.net/.
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18. http://www.notcot.org/.
19. http://mocoloco.com/.
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MpombiwneHHbIA AU3aliH.
[MpoekTMpoBaHMe MaTepuanbHOM cpeabl
AgTopbi: CaaksH C.I., Pbnkoe M.B.

C60pHI/I K METoOANYEeCKMNX MaTepnanos.

PenakumoHHas rpynna:

MapwuHa Pakoea, Makcum UHknn, Cepreii Epuios,
MpwnHa Ky3Heuosa, AHTOH beicTpos, AHHa benoycosa,
Hukonar Ckupaa (obopmneHue)
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O6uweobpazosatenbHas 0blwepa3BuBaloLas NPOrpaMMa TEXHMYECKOW Hanpas-
JIeHHOCTH

«PaspaboTka npunoxeHuit BUpTyanLHou U AOMONIHEHHO! peanbHOCTH:
3D-mopenupoBaHue u NporpaMMUpoBaHUeE»

AsTop: KysHeuosa U.A.

Llenesas ayautopus: obyuatowmecs 6 knacca
Cpok peanusaumn: 68 uacos

ISBN (c) PHOPO 2019

B noco6uu ncnonbsosaHbl MaTepuasbl U3 OTKPbITbIX
uctouHunkos cetn MHtepHet. Mockonbky neTouHu-
Kn, pasmelaome y cebs nHpopMauuio, faneko He
Bceroa aenawoTca obnagatensMu aBTOPCKUX Mpas,
NPOCUM aBTOPOB UCMOAb3OBAHHbIX HAMU MaTepua-
NOB OTKNNKHYTbCA, U Mbl pa3MecTUM yKazaHue Ha nX
aBTOPCTBO.

C6opHUK NpepgHa3sHauyeH WCKAIOUMTENbHO ANA He-
KOMMEpUEeCKoro UCNoNb30BaHUS.
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]. ZTOﬂCHMT&{bHM %VIUCKIQ

AxTyanbHoCTb: BUpTYyasibHas U AOMONHEHHas peasbHOCTU — OCOo-
6ble TexHonorMyeckme HanpaB/eHUs, TECHO CBA3aHHbie C APYTrMMU.
STM TEXHOMOMMW BKJIOHYEHbI B CMIMCOK KJIIOYEBBIX M OKa3blBaloT Cy-
LWeCcTBEHHOE BIUsSIHNE Ha pa3BUTUE pbIHKOB. [1pakTnueckn ans Ka-
XXAOW NepcriekTMBHOMW Nosvummn byayluero KpanmHe nonesHbl byayT
3HaHus 13 obnactu 3D-MoaennpoBaHus, OCHOB NporpaMMMpoOBa-
HUS, KOMMNbIOTEPHOIO 3PEHUA U T. M.

CornacHo MHoroumMcneHHoiM uccnegosaHusiM, VR/AR-pbiHok
pa3BUBaETCH MO 3KCNOHEHTE — COOTBETCTBEHHO, EMy HEOBXOANMbI
KOMMETEHTHbIE CMeLManucTbl.

B xope npakTuueckmx 3aHATMIA NO NporpaMMe BBOGHOIO MOAY-
ns obyuatowmecs No3HaKoOMSTCS C BUPTYa/lbHOM, AOMNOIHEHHOM U
CMEeLIaHHOW peanbHOCTAMM, MOUMYT UX OCOBEHHOCTU U BO3MOX-
HOCTMU, BbiIBAT BO3MOXHbI€ CNOCO6bl MPMMEHEHMS, a Talkoke onpe-
AensT Hanbonee UHTEpecHble HarpaBneHus ANA dalbHeulero
yrnybneHus, napannenbHoO pa3BuBas HaBblIKM AU33aNH-MbILIEHUS,
AM3alH-aHanu3a K crnocobHocTb co3paBaTbh HOBoe U BocTpebo-
BaHHOe.

CuHeprus MeTOOOB UM TEXHONOTUM, UCMOJIb3YeMbiX B Harpas-
nenumn «Pa3spaboTka npunoxeHuit BUpTyasnbHOW U AOMO/IHEHHOM
peanbHOCTU», AacT 06yUaoLWEeMyCsl YHUKasbHbIE METaNpeaMeTHbIe
KOMMEeTeHUMH, KoTopble 6yayT nonesHsl B chepe NpoekTUpoBa-
HUs, MOgeNnpoBaHUa 06bEKTOB U NpoLEeccoB, pa3paboTku npuo-
XeHU n gp.

MporpaMma paét HeobxoauMbie KOMMETEHLUUN ANs AaNbHenLWwe-
ro yrnybnéHHoro ocBoeHus AusaiHepCKUX HaBbIKOB U MeToAUK
npoekTupoBaHusa. OCHOBHbIMM HarnMpaBieHUSAMU B U3YYEHUUN TeX-
HONOMUI BUPTYasIbHOW U JOMNOSIHEHHOW peanbHOCTH, C KOTOPbIMU
nosHakoMAaTcs oby4alowmecs B paMkax MoAyns, CTaHyT Hada/lbHble
3HaHNA O pa3paboTke NMPUNOXEHUN ANs Pas/INuHbIX YCTPOUCTB,
OCHOBbI KOMMbIOTEPHOIO 3peHus, 6asosbie NoHaTus 3D-moaenu-
poBaHus.

Yepes 3HaKOMCTBO C TEXHONOTNUSAMU CO3[aHUs COBCTBEHHbIX



YCTPOWCTB U pa3paboTKu NpunoxeHun 6yayT pa3BuBaTbca Uccrie-

AOBaTeNbCKMUE, UHKEHEPHbBIE N MPOEKTHbIE KOMMETEHLUM.
OcBoeHune 3TMX TeXHOMOrMN nofpa3yMeBaeT MoslyyeHue psaaa

6a30BbIX KOMMETEHLUWUA, BlageHNe KOTOpbIMU KPpUTUYECKM Heob-

XOAMMO No6OMy CNeuManucTy Ha KOHKYPEHTHOM pbiHKE Tpyaa B
STEAM-npodeccusx.

Llenb nporpamMmbl: popMmnpoBaHume yHukanbHboix Hard- n Soft-kom-
neteHuui no paborte c VR/AR-TexHonormsMm yepes ncnosb3oBa-
HUE KEUC-TEXHONOTUMA.

3apaum nporpaMmbi:

O6yualowme:

+ 06bsicHUTb 6a3oBble NOHATUS chepbl pa3paboTKM NPUIIOKEHUN
BMPTYasIbHOM M AOMO/IHEHHOW peasibHOCTU: K/toueBble 0cobeH-
HOCTWU TEXHOJIOTUIA U UX pa3anuus Mexxay coboi, maHopaMHoe
$oTo 1 BUAEO, TPEKNHT peanbHbIX 06bEKTOB, MHTEpdEC, Nonm-
roHasIbHOEe MOAENIMPOBaHUE;

+ cpopMUPOBaTb HaBbIKU BbIMNONIHEHUSA TEXHOIOTMUECKOW Lernouy-
Ky pa3paboTKu NPUNOXKEHUN A5 MOBUIbHbBIX YCTPOMCTB U/Mnun
NepCcoHasibHbIX KOMMbIOTEPOB C UCMOJIb30BaHUEM CMELMAbHBIX
NporpaMMHbIX cpef;

« chopmupoBaTb HazoBbie HaBbikM paboTbl B MporpaMMax ans pas-
paboTKU NMPUSIOXXEHUI C BUPTYanbHOU U AOMONHEHHOW peanb-
HOCTbIO;

+ cpopMupoBaTb 6asoBble HaBblkM paboTbl B nMporpamMMax Ans
TPEXMEPHOIO MOAENMPOBaHUS;

+ HayuuTb UCMONb3OBaTb U aAaNTUPOBaTb TPEXMEpPHble Moaenu,
HaxopsLlmMecs B OTKPbITOM [OCTYNe, A4 3afau KeHca;

- cpopMupoBaTb 6a30Bbie HaBbIKU paboThbl B NporpaMMax ajs pas-
paboTku rpadurueckux MHTepdeincos;

+ MPUBUTb HaBbIKU MPOEKTHOWN AEeATeNbHOCTU, B TOM 4YUCNie UC-
NoJsIb30BaHUE MHCTPYMEHTOB MaHUPOBaHUS.

PazBuBalowme:
+ Ha MpOTAXEHUU BCeX 3aHATUN dopMupoBaTb 4K-koMneTeHuUM
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(KpuTUUYecKkoe MblWNeHUe, KpeaTUBHOE MblliNeHNne, KOMMYHUKa-
ums, kKoonepauus);

crnocobcTBOBaTh pacLUMpPEHUIO C/I0BapHOTO 3anaca;
crnocobcTBOBaTh pasBUTMIO MAMATM, BHUMaHMUS, TEXHUYECKOTrO
MbILINIeHUS, n30bpeTaTenbHOCTY;

crnocobcTBOBaTb PasBUTUIO a/ITOPUTMUYECKOTO MbILUIEHUS;
cnoco6cTBOBaTh GOPMUPOBAHUIO MHTEPECa K TEXHUUYECKUM 3Ha-
HUSM;

cnocobcTsoBaTh GOPMUPOBAHMNIO YMEHUSA MPAKTUUECKOro NpU-
MEeHeHM S NMOoNyYeHHbIX 3HaHWUN;

cpopmmpoBatb ymeHue ¢GOpMynnpoBaTb, apryMeHTUpOBaTh U
OTCTanBaTb CBOE MHEHUE;

chopMUpOBaTb YyMEHME BbICTYMNaTh Ny6ANMYHO C AoKNaaaMu, npe-
3eHTauMsaMM U T. .

BocnutaTtenbHble:

BOCMMWTbIBaTb akKKypaTHOCTb U AMUCLIMM/IMHMPOBAHHOCTb NPU Bbi-
nonHeHuun paboTsi;

crnocobcTBoBaTh POPMUPOBAHUIO MOSIOXKUTENBHON MOTMBALIMA K
TPYAOBOM AESATENIbHOCTH;

cnocobcTBoBaTh GOPMUPOBAHUIO OMbITa COBMECTHOIO U UHAU-
BUAYaNbHOrO TBOPYECTBA MPU BbIMOJIHEHUN KOMaHAHbIX 3aja-
HUW;

BOCMMWTbIBaTb TPpyAonobue, ysaxeHue K Tpyay;

$opMMpOBaTh HYBCTBO KONIEKTUBU3MA U B3aUMOMOMOLLM;
BOCMMWTbIBaTb YyBCTBO NaTpPUOTM3Ma, FpaXXaaHCTBEHHOCTH, rop-
[OCTU 33 AOCTUXEHUS oTedecTBeHHon UT-oTpacnn.

MporHoaupyemMbie pesynbTaTbi U cNocobbl UX NPoBepPKU

JlnuHocTHbIe pe3ynbTaThbi:

KpUTUUYECKoe OTHOLIeHWe K MHPOpMaLUn U n3bupatenbHoOCTb
€€ BOCNpuUATUS;

OCMbIC/IEHME MOTMBOB CBOMX AENCTBUM NpY BbINONHEHWUM 334a-
HUIA;

pa3BuTUe nobo3HaTeNnbHOCTU, COO6pa3nTeNbHOCTU MPU BbINON-
HEHUM pa3HOObpa3HbIX 33AaHUA NpOBNEMHOro U 3BpUCTUYE-



CKOro xapakTepa;

+ pasBUTUE BHUMATENbHOCTW, HAaCTOMYMBOCTH, LeNEYCTPEeMNEH-
HOCTW, YMEHWs NpeofonesaTh TPYAHOCTH;

* pasBUTME CaMOCTOSATENIbHOCTU CYXAEHWI, HE3aBUCUMOCTU U He-
CTaHAapTHOCTM MbILWNIEHUS;

*+ OCBOEHMe coLManbHbIX HOPM, NpaBu/ NOBeAEHMWS, ponei 1 ¢popM
COLMaIbHOM XXM3HU B rpyrnnax U coobLuecTBax;

- $dopMMpOBaHME KOMMYHWKAaTUBHON KOMMETEHTHOCTU B oblue-
HUW U COTPYAHUYECTBE C APYrMMU 0byyalowmMmUCs.

MeranpeamMetHbie pe3ynbTaThbi:

PerynstusHblie yHMBepcanbHble yuebHble feNCTBUSA:

* YMEHUe NpUHMMaTb U COXpPaHATb yuebHylo 3aaauy;

+ YMeHWe MJiaHMpoBaTb MOC/eAoBaTe/IbHOCTb LUAroB ajaropuTMa
ANS JOCTUXEHUSA Lienu;

+ YMEHUWe CTaBUTb Lenb (co3paHMe TBOpPYECKOW paboTbl), NaaHU-
poBaTb AOCTUXEHME 3TOU LieNnu;

*+ YMEHME OCYLLECTBAATb UTOrOBbIIA 1 MOLIArOBbIN KOHTPO/b MO pe-
3ynsTaTy;

+ cnocobHocCTb afAeKBaTHO BOCMPUHUMATb OLEEHKY HAacTaBHUKA U
Apyrux obyuatolmxcs;

- YMeHue pasfinyaTtbh cnocob 1 pesynbTaT AeCTBMS;

+ YMeHWe BHOCUTb KOPPEKTUBbI B 4EUCTBUS B C/lyyae pacxoxae-
HUS pe3ynbTaTa pelleHMs 3a4a4mM Ha OCHOBE €€ OLLEeHKM U YY€ETa
XapaKTepa caenaHHbIX ownbok;

+ YMeHue B cOTpyAHMYECTBE CTaBUTb HOBble yyebHble 3aaauu;

+ €rnocobHOCTb NPOABAATb MO3HABATE/IbHYIO MHMLIMATUBY B yyeb-
HOM COTPYAHUYECTBE;

+ yMeHWe ocBauMBaTb crnocobbl peleHus npobneM TBoOpuYecKoro
XapaKTepa B )XU3HEHHbIX CUTYyaLMUsaX;

+ YMEHMe OLEeHMBaTb NOJyYaloLMACSA TBOPUYECKMUIA NPOAYKT U CO-
OTHOCUTb €ro € U3Ha4asbHbIM 3aMbICJIOM, BbIMONHATb MO Heobxo-
AMMOCTU Koppekumn nnbo npomykTa, inbo 3ambicna.

lNo3HaBaTenbHble YHUBEpCalibHble yqe6Hb|e AeUCTBuUA:
¢ YM@eHUe OCyLWeCTB/IATb NOUCK I/IHd)OpMaLI,I/II/I B MHOUBMAOYaAIbHbIX
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MHPOPMaLIMOHHBIX apxuBax obyuatolierocs, MHPOPMaLMOHHOM
cpene obpa3zoBaTesibHOro yupexaeHus, deaepasnbHbiX XpaHUIu-
wax MHPopMaLMOHHbIX 0bpa3oBaTesibHbIX PeCypCOB;

yMeHu1e Ucnosb3oBaTbh CpeacTBa MHPOPMaLMOHHBIX U KOMMYHU-
KaUMOHHBIX TEXHONIOMUI ANS pelleHUs KOMMYHUKaTUBHbIX, Mo-
3HaBaTe/IbHbIX U TBOPYECKMX 3ajavy;

yMeHUe OpUeHTUpPOBaTbCs B pa3HOO6pa3umn cnocobos peLueHus
3apav;

yMeHUWe OCyLLeCTB/ATb aHa/M3 O6beKTOB C BblAE/IEHMEM Cylle-
CTBEHHbIX U HECYLLECTBEHHbIX NPU3HAKOB;

yMeHue NpoBOAUTb CpaBHEHME, Knaccudukaumio no 3aaaHHbIM
KpUTEpUsM;

yMeHMUe CTpoUTb NIornyeckme paccyxaeHus B Gopme cBs3u Npo-
CTbIX CyXXAeHUM 06 obbekTe;

yMeHMe ycTaHaB/MBaTb aHaJormK, NPUYMHHO-CNEACTBEHHbIE
CBfi3M;

yMeHue MogennpoBaTh, Npeobpa3oBbiBaTh 06bEKT U3 YyBCTBEH-
HOM ¢$OpMbl B MOAESb, FAe BblAENEHbI CYLLECTBEHHbIE XapaKTe-
pUCTUKKN 0b6beKkTa (MpOCTPaHCTBEHHO-rpaduueckas UM 3HaKo-
BO-CUMBOJINYECKAS);

yMEHME CUHTEe3MpPOBaTb, COCTaBNATb LENoe U3 4acTel, B TOM
uMcrie caMoCToSATe/IbHO AOCTPanBaTh C BOCMO/IHEHUEM HEQOCTa-
OLLUX KOMMOHEHTOB.

KoMMyHMKaTUBHbIE yHUBepCasbHbie yuebHble AeUCTBUS:
yMeHue apryMeHTUpOoBaTb CBOIO TOUKY 3peHUsi Ha BbIBop OCcHoO-
BaHUM U KPUTEPUEB NMpU BbIAENEHUW NMPU3HAKOB, CPaBHEHUN U
Knaccudukaumm o6bEKToB;

yMeHu1e BbicNylnBaTh cobecegHUKa U BECTU AWaror;
cnocobHOCTb MpuU3HaBaTb BO3MOXHOCTb CYLIECTBOBAHWUS pas-
JIUYHBIX TOUYEK 3PEHMS U MPaBO KaXAOro MMEeTb CBOHO;

yMeHuWe nnaHupoBaTh yuebHoe coTpyAHUYECTBO C HACTaBHUKOM
W ApyrMMu obydalomMmucs: onpepensTs uenu, pyHKLUUKM yyacT-
HUKOB, CNocobbl B3aMMOAECTBMS;

yMeHWe OCyLLEeCcTBAATb MOCTAaHOBKY BOMPOCOB: MHULIMATUBHOE
COTPYAHMYECTBO B rnoucke n cbope uHdopMaumu;



yMeHue paspellatb KOH}AUKTbI: BbiiBNeHUe, uaeHTUbUKaums
npo6sieMbl, MOUCK U OLLeHKa anbTepHaTUBHbIX cnocoboB paspe-
LWeHMa KOHPANKTa, MPUHATUE pPeLleHMs U ero peanmsaums;
yMeHue C AOCTaTOYHOM MNONHOTOW U TOYHOCTbIO BblpaXKaTbh CBOU
MbIC/IN B COOTBETCTBMM C 3aAa¥aMUM U YC/IOBUSMU KOMMYHUKaA-
Lnun;

BNageHMe MOHONOMMYECKON 1 Ananoruyeckon GopmMamMm peuu.

lNMpeamMeTHbIE pe3ynbTaThbi
B pesynbraTe ocBoeHMs NporpaMMbl obydatowmecs 4O/MKHbI
3HaTb:
KnloyeBble 0COBEHHOCTU TeXHONIOrMWA BUPTYaNbHOW U AoMon-
HEHHOW peanbHOCTH;
NPUHLMMbI paboTbl MPUIOXKEHUIA C BUPTYasIbHON N AOMOJIHEH-
HOW peanbHOCTbIO;
nepeuyeHb COBPEMEHHbIX YCTPOWCTB, UCMOJIb3yeMbiX AJ1s paboTbl
C TEXHONOMNAMMU, U UX NMpefHa3HaueHune;
OCHOBHOW GYHKUMOHaN NporpaMm Ans TpEXMepHoro Mopenu-
poBaHUs;
MPUHLMIMbI U cNocobbl pazpaboTky NPUNOXKEHUI C BUPTYaslbHOM
W JOMNOJIHEHHOM pPeasnbHOCTbIO;
OCHOBHOW (YHKLMWOHaN NPOrpaMMHbIX cpep, Ansi pa3paboTku
NPUIOXKEHWI C BUPTYa/IbHOW U AOMO/IHEHHOWN peasibHOCTbIO;
ocobeHHocTU pa3paboTku rpadpuueckmx MHTepdercos.
yMeTb:
HacTpauBaTb W 3aMycKaTb LWeM BUPTYalbHOW peanbHOCTHU;
yCTaHaB/MBaTb U TECTUPOBATb MPUIOXKEHUS BUPTYyanbHOWN pe-
anbHOCTK;
caMocToATeNbHO cobupaTb OUKU BUPTYanbHOW peanbHOCTH;
dopMynupoBsaTb 3agavy Ha NMPOEKTUPOBAHUE UCXOASA U3 BbisiB-
neHHou npobnembi;
yMeTb NONb30BaTbCs Pa3/IMYHbIMU METOAAMU reHepaLnn naei;
BbINOJIHATb NMPUMUTMBHBIE OMepauun B NporpaMMax ans Tpex-
MEepHOro MoAEeNUPOBaHUS;
BbIMONHATb MPUMUTUBHbBIE OMepaLuK B MPOrpaMMHbIX cpedax
Ans pa3paboTky NpUNOXeHU C BUPTYasibHOW U AOMONHEHHOM
peanbHOCTbIO;
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+ KOMMUANPOBaTb MPUJIOXKEHNE ANl MOBUbHBIX YCTPOWCTB UK
nepcoHanbHbIX KOMMbIOTEPOB U pasMellaTh ero 418 CKaunmBaHUs
noJsib3oBaTensiMu;

- paspabatbiBaTb rpadmueckui uHTepdenc (UX/UI);

- pa3pabaTtbiBaTbh Bce HeobxoanMble rpadpuyeckme u Bugeomarte-
puansl Ans NnpeseHTaumm NpoeKTa;

*+ MPEeACTaBNATb CBOM NPOEKT.

B/IaAETD!

+ OCHOBHOW TEPMUHONOTMEN B 061aCTN TEXHONOTMIA BUPTYallbHOM
W JOMNOJIHEHHOW peasibHOCTY;

+ 6a30BbIMU HaBblkaMK TPEXMEPHOIO MOAENNPOBaHUS;

-+ 6a30BbIMU HaBblkaMU pa3paboTKU NPUNOKEHUNA C BUPTYalbHOM
W JOMNOJIHEHHOW peasibHOCTbIO;

+ 3HaHWSAMU NO NPUHLMNAM paboTbl U OCOBEHHOCTAM YCTPOMCTB
BUPTYasnbHOW MU [OMNONHEHHOWN peasibHOCTU.

(PopmMbi NoaBefeHNS UTOrOB peanusauum
obuweobpasoBaTenbHoOi NporpaMMbl
MNonseaeHue UTOros peanusyeTcs B paMKax 3aliuTbl pe3ynbTa-
ToB BbinonHeHus Kewca 1u Kelica 2.

®PopmMbl aeMOHCTpauumM pe3ynbTaToB obyueHus
lNpencraBneHne pesynbraToB 06pa3oBaTeNbHON AEATENbHOCTU
nponAaéT B popMe NybanYHOM Npe3eHTaunmn pelleHui KEMCoB KO-
MaHZaMU U NOCNEeayoLMX OTBETOB BbICTYMNAIOLMX Ha BOMPOChHI Ha-
CTaBHMKA U APYrUX KOMaHA.

(PopMbl AMArHOCTUKMU pe3ynbTaToB obyueHus
Becena, TecTupoBaHume, onpoc.

Conepxanue nporpaMmbl Kypca
lMporpaMMa npepnonaraeT nocTeneHHoe pacluupeHne 3HaHUM U
ux yrnybneHue, a Takxke npuobpeteHne ymeHur B obnactu npo-
eKTUPOBaHUS, KOHCTPYUPOBAHUS U MU3rOTOB/IEHUS TBOPUYECKOroO
npoayKTa.
B ocHoBe o6pazoBaTenbHOro npoLuecca eXUT NPOEKTHbIN Noa-
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xoa. OcHoBHas popMa nopaumn Teopun — UHTEPaKTUBHbIE TEKLUU
U nowaroBsbie MacTep-knaccol B rpynnax go 10-15 yenoeek. Mpak-
TUYecKMe 3afiaHus NIaHUpPYeTCs BbIMOAHATb Kak MHAUBMAYaNbHO
W B Napax, Tak U B MaJibiX rpynnax. 3aHaTuUs NMpOBOASATCA B BUAE
6ecepn, ceMVMHapoB, NeKUMA: AN HarNSAHOCTU NOAABAaEMOro MaTe-
pvana UCronb3yeTcs pas3/INYHbIA MyNbTUMEAUIHbIM MaTepuan —
npeseHTauMn, BUAEOPO/IUKN, MPUIOXKEHUS Mp.
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[] TeMﬂTM'EeC Koe NAAHU IDOéﬂ Hue

Pazpenbl nporpaMmbl yue6Horo Kypca

Bcero
Yyacos

O6pazoBaTtenbHas YacTb

Keic1.
MpoekTupyem upeanoHoe VR-ycTpoiicteo

1.1

3nakomcTBo. TexHmka 6e3onacHocTn. BeopgHoe 3ansTue («Co3pasait
MUPbI»)

1.2

BeepeHuWe B TeXHONOMMKU BUPTYasIbHOM M AOMOTHEHHOW pPeasibHOCTU

1.3

3HakomMcTBo ¢ VR-TexHOMOrMAMM Ha I/IHTepaKTVIBHOIZ BBOOHOM
Nekunn

TecTupoBaHWe ycTpoicTBa, ycTaHOBKa NPUIOXEHUA, aHanM3
NMPVHUMNOB paboTbl, BbISIBIEHUE K/IIOHYEBBIX XapaKTepUCTUK

BoisBneHue npuHUMNoB paboTbl WWAeMa BUPTYanbHOW peanbHOCTH,
NMOWCK, aHaNN3 U CTPYKTYpUpOBaHue uHbopMauuu o gpyrux VR-
YCTpOMCTBax

Buibop MaTepumana 1 KOHCTPYKUWM A1 COBCTBEHHOW rapHUTYPbI,
noaroToeka k cbopke ycTpolcTea

C6opka cO6CTBEHHOMW rapHUTYPbI, BbIPE3aHUE HEOEXOANMbIX
aeranemn

C60opka cO6CTBEHHOW rapHUTYPbI, Bbipe3aHne HeO6XOANMbIX
feTanei, An3aliH ycTpomncTea

TectnposaHue n gopaboTtka nporoTuna

Pabora c kapTOl NO/Ib30BaTENbCKOrO OMbITA: BbisB/eHWE NpobieM,
€ KOTOPbIMU MOXHO CTONKHYTbCS NMpU Ucrnonb3osaHum VR.
®Dokycmposka Ha OQHOM N3 HUX

AHanM3 1 oLeHKa CYWEeCTBYIOWMX pelleHnin npobnembi.
WHdorpaduka no peweHUsM

leHepauusa upeit pnsa pewenus atux npobnem. OnucaHune
HECKOJIbKUX Uaei, aKcnpecc-3¢ckusbl. MUHU-NpeseHTaumMm uaei u
BbIGOP NTyUlIUX B NpopaboTKy

|/|3y‘-IeHVIE MOHATUA KNEPCNEKTUBA», OKPY>KHOCTU B NEPCNEKTUBE,
WTPUXOBKU, CBETOTEHWN, nafalowein TeHn

M3yueHue cBeTOTEHM U Nagalowein TeHU Ha NpuMepe ¢uryp.
MocTpoeHue 6bicTpoOro ackusa ¢puUrypbl B NepcrnekTUse, Nepenaya
06bEMa ¢ NoOMOLbIO KapaHaalla. TexHUKa pucoBaHUsl MapKepaMu
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OcBoeHue HaBbikoB paboTbl B [10 ans tpéxmepHoro

npoektTupoBaHus (Ha BoiGop — Rhinoceros 3D, Autodesk Fusion 6
360)

3D-mMoaennpoBaHue pa3pabaTbiBAEMOro yCTPOMCTRA 4
®oropeanucrtmnuHas Buayanusaumus 3D-mogenn. Penpep (KeyShot, 2
Autodesk Vred)

MogroToeka rpadueckUX MaTepuanos Ang Npe3eHTaL MK NpoeKTa
(doTo, BUAeO, MHorpadmka). OcBoeHMEe HABBIKOB BEPCTKU 2
npeseHTaLum

MpeacTaeneHWe NpoeKTOB Nepes ApyruMu obyuatowmMncs. 2
My6nnuHas npeseHTaLms U 3aWmMTa NPOEKTOB

Ketic 2. Paspa6atbiBaeM VR/AR-npunoxeHus

BBopHas MHTEpaKTUBHas NeKLUs NO TEXHONOMMAM AONONHEHHON U 1
cMellaHHOMW peanbHOCTU

TectupoBaHue cylecteytowmx AR-npunoxeHuii, onpeaeneHue 1
npuHUMnoB paboTbl TexHoOAOrMN

BoisBneHue npobneMHoit cuTyaumm, B kotopoi nomorno 661 VR/AR- 2
NpUAOXKEHWNE, UCMONb3YA METOABI AU3aAH-MbILAEHWSA

AHanus 1 oueHKa CyLlecTBYOWMX peLleHui npobnemsl. [eHepauus 2
cobcTBeHHbIX uaei. PazpaboTka cLueHapus MpUnoXeHns

PazpaboTka cLeHapus NpUNOXKEHUA: MeEXaHMKa B3aUMOAENCTBIS, 2
dyHKUMOHanN, NpUMepHbIK BUA nHTepdeitca

MuHU-npeseHTauuu naei u nx gopaboTka no o6paTHOM CBA3U 2
MNocnenosaTesnbHoOe M3yyeHWe BO3MOXHOCTEW cpeapl paspaboTtku 9
VR/AR-npunoxeHuia

Paspabotika VR/AR-rpunoxeHus B COOTBETCTBUM CO CLLEHAPUEM 8
C6op 06paTHOI CBA3U OT NMOTEHLMAJbHBIX MOJIb30BATENEN 2
NpUAOXKeHUs

Dopa6oTka npunoxeHus, yuuToisas 06paTHyio CBA3b Nosb3osatens | 2
BoissneHue kniouesbix TpeboBaHuWM K paspaboTtike GUI — 2
rpadumueckux NHTepHENCcoB NPUIOKEHNIA

PaspaboTka nHTepdeiica NPUNoXeHUs — an3aiHa U CTPYKTYpbl 2
MoaroToBka rpadgpuueckmMx MaTepuanos Os NPe3eHTaLun NpoeKTa
(doTo, BUAEO, MHbOorpadmka). OcBoeHUe HABLIKOB BEPCTKU 4
npeseHTaLum

MpeacTaBneHWe NpoeKTOB Nepes ApyruMu obyuatomMMncs. 2
My6nuuHas NnpeseHTaUMs U 3alMTa NPOEKTOB

Bcero vacos 68

Pagpadoria VRAAR-npusoocenuii 13




]]] Cogepmuue TeM I’IIUOZIIMMMIJ{

Keitc 1. [IpoexkTupyem naeansHoe VR-ycrpoiicreo

B pamkax nepeoro kelica (34 4) obyualolmecs nccneayoT cylue-
CTBYIOLLME MOAE/NN YCTPOWCTB BUPTYaslbHOW peanbHOCTW, BbisBAS-
IOT K/IOYEBblE MapaMeTpbl, @ 3aTEM BbINOJIHSAIOT MPOEKTHYIO 3aaauy
— KOHCTpyupyloT cobctBeHHoe VR-yctporicteo. Obyuatowmecs
uccneanytor VR-koHTponnepbl n 06061aioT BO3MOXHbIE MPUHLM-
Mbl yripaBNeHUs CUCTEeMaMu BUPTyasbHOW peanbHocTu. CpaBHU-
BalOT Pa3/IMUHbIE TUMbI YNPaBJeHWs U OeNaloT BbiIBOAbI O TOM, UTO
HeobxoauMo a8 «obMaHa» Mo3ra U NorpyXXeHus B Apyroi Mup.

O6yualowmecs cMoryT cobpaTb cobcTBeHHyto moaenb VR-rap-
HUTYPbI: CMpOEeKTUPOBaTb, CMOAENNPOBaTb, Bblpe3aTb/pacreya-
TaTh Ha 3D-npuHTEpe HyXHble 3n1eMeHTbl, 8 3aTeM NMPOTecTUpo-
BaTb CaMOCTOATe/IbHO pa3paboTaHHOE YCTPOMUCTBO.

Keiic 2. PazpabarbiBaem VR/AR-npunoxenus

Mocne ¢opMUpoBaHUs OCHOBHbIX MOHATUIA BUPTYasbHOW pe-
anbHOCTU, NoslyyeHMs HaebikoB paboTbl ¢ VR-ob6opyaoBaHueM B
nepeoM ketice (34 u), obyvalowmecs NnepexoaaT K paCCMOTPEHMIO
MOHATUIA AOMOSIHEHHOW U CMELlaHHOW peasibHOCTU, pasbupatoT
UX OCHOBHble OT/iMuMsa oT BupTyanbHon. CosgatoT cobcTBeHHOoe
AR-npunoxeHue (augmented reality — pononHeHHas peanb-
HOCTb), OTpabaTbiBasi HaBbIKU PaboTbl C HEO6XOAUMBIM B AaNbHEN-
WweM rnporpaMMHbIM obecreyeHueM, HaBbiIKM AMU3aAH-MPOEeKTUpPO-
BaHUS U AU3alH-aHaNUTUKW.

O6yuaowuecs HayuaTcs paboTaTb € KpynHEUIIUMU Peno3nTo-
pusMu 6ecnnaTHbIX TPEXMEpPHbIX Mopaenen, CMOryT MUHUManbHO
afanTUpoBaTh MoAenu, uMerowmecs B cBO60AHOM AOCTYNe, Mog,
cBou HyXabl. HauMHaeTcs 3HaKOMCTBO €O CTPYKTYpOM UHTepdei-
ca nporpammbl ans 3D-MogenuposaHus (Mo ycMOTpeHUIo HacTaB-
Huka — 3ds Max, Blender 3D, Maya), ocHoBHbIMM KOMaHAaMu. Beo-
AATCSA MOHATUSA KMOJIMFOHANBHOCTbY U KTEKCTYPa».
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KagpoBbie ycnosus peanusauuu nporpaMmsl
TpeboBaHus Kk KaapOBbIM pecypcam:
YKOMMJ/IeKTOBaHHOCTb 06pa3oBaTenbHOro yupeXxaeHus negaro-
rMUYeCKMMU, PyKOBOASALMMU U UHBIMU PaboTHUKaMK;
ypOBeHb KBannpUKaLMm1 Neaarormiecknx, pykoBOASALLMX M UHbIX
paboTHWKOB 06pa3oBaTe/IbHOrO YUpeXaeHu s ;
HenpepbIBHOCTb MpPOdEeCcCUOHaNbHOrO PpasBUTUS Meparornye-
CKWUX U PyKOBOASLLMX paboTHMKOB 06pa3oBaTesibHOro yupexae-
HWS, peasn3yIoLLLEro OCHOBHYIO 0bpa3oBaTe/nbHYIo NporpaMMmy.

KomneTteHumu negaroruueckoro paboTHuKa, peanvsyioLero oc-

HOBHYIO o6pasoBaTen bHYIO MpOrpaMmy:

obecneunBaTb yC/10BUS A9 YCTELWHOW AesATe/IbHOCTH, MO3UTUB-
HOW MOTMBaLMM, a TaK)Ke CAMOMOTUBUPOBaHMs O6yUaloLLMXCS;
OCYLUEeCTB/ISTb CAMOCTOATESIbHbIM NMOUCK U aHaNM3 MH$OpMaLUK
C MOMOLLbIO COBPEMEHHbIX MHPOPMaLUOHHO-MOMUCKOBbIX TEXHO-
NOrni;

BNageHNe UHCTPYMEHTaMN MPOEeKTHOW AeAaTeNbHOCTU;

yMeHue OpraHU3OBbIBaTb U COMPOBOXAATb yuebHO-uccnenosa-
TENbCKYIO U MPOEKTHYIO AesTeslbHOCTb obyualowmxcs;

yMEHUE MHTeprnpeTUpOBaTh pPe3ynbTaThl AOCTUKEHUIM 0Byudalo-
LMXCS;

6a30Bbie HaBbikM paboTbl B MporpaMMax AJisi TPEXMEpPHOro Moge-
nupoBanus (3ds Max, Blender 3D, Maya u gp.);

6a3oBble HaBbikM paboTbl B MPOrpaMMHbIX cpefax rno paspabor-
Ke MPWJIOXEeHUI C BUPTYaslbHOW U JOMONHEHHOW peanbHOCTbIO
(Unity3D, Unreal Engine u gp.).

Pagpadoria VRAAR-npusoocenuii 15



MarepumbHo—TeXHu'zecnue guo@uﬁ
IUG&UU}M@MU I’IIUOZ/MMMH

AnnapaTtHoe u TexHuueckoe obecneueHue:
- Pabouee MecTo obyuatowerocs:

HOYT6yK: NpousBoanTesIbHOCTb Npoueccopa (no Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): He MeHee
2000 eanHWL,; 06bEM onepaTUBHOM MaMsATU: He MeHee 4 [6; obb-
ém HakonuTensa SSD/eMMC: He meHee 128 6 (unu cooTeeTcTBY-
IOLWMIA MO XapaKTepUCTUKaM MepCcOHalbHbIN KOMMbIOTEP C MOHU-
TOPOM, K/laBUaTYpOM1 U KOJOHKaMu);

MbiLLb.

- Pabouee MecTo HacTaBHMKa:

HoyT6yk: npoueccop Intel Core i5-4590/AMD FX 8350 — aHa-
nornyHas nam 6onee Hosas Mogenb, rpaduueckmin npoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 — aHanoruuHas
unun 6onee HoBas Mogesib, O6bEM OMepaTUBHOM MaMATU: He MeHee
4 16, Bupeosbixog HDMI 1.4, DisplayPort 1.2 unu 6onee HoBas Mo-
penb (MM COOTBETCTBYIOWMUA MO XapaKTEpUCTUKaM MepCoHanb-
HbI1 KOMMbBIOTEP C MOHUTOPOM, KNaBUaTYpPOWN U KOIOHKaMK);

wneM BupTyanbHou peansHoctn HTC Vive nnum Vive Pro Full Kit
— 1wt

NUYHble MOBUAbHBIE YCTpoKcTBa Obyyalolmxcs U/Mnu HacTae-
HUWKa Cc onepauuMoHHol cucteMoi Android;

npeseHTauMoHHoe obopyaoBaHME C BO3MOXHOCTbIO MOAK/IO-
yeHus K KoMnbloTepy — 1 KOMMANeKT;

bnunuapT ¢ KOMNNeKTOM NUCToB/MapKepHasi JOCKa, COOTBET-
CTBYIOWMUIA HABOP NMUCbMEHHbIX NMPUHaANexXHocTer — 1 wr.;

eavHas cetb Wi-Fi.

MporpamMHoe obecneuenue:
- oducHoe nporpaMMHoe obecreueHue,
+ nporpaMMHoe o6ecrieueHue ans TPEXMepHOro MoaeNIMpoBaHNs
(Autodesk Fusion 360; Autodesk 3ds Max/Blender 3D/Maya);
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+ nMporpaMMHas cpefa ans pa3paboTky MpUNOKEHUN C BUPTYallb-
Hou n gononHeHHou peanbHocTbio (Unity 3D/Unreal Engine);
+ rpaduyecKknin pegakTop Ha BbIGOp HacTaBHUKA.

PacxopHbie maTepuanbi:

- byMara A4 nns pvcoBaHWs M pacrneyvaTku — MUHUMYM 1 ynakoBka
200 nucros;

+ 6ymara A3 pns pucoBaHUs — MUHMMYM Mo 3 IMCTa Ha OAHOo 06-
yvaloulerocs;

+ Habop NpocTbix KapaHAaLlWeln — Mo KOMYecTBy obyuatolumxcs;

+ Habop YEpHbIX LUIAPUKOBbIX pyyeK — Mo KosinuecTay obyualowmx-
cs;

- kneun NMNBA — 2 wr.;

« K/lel-KapaHAaw — Nno KonuyecTsy obyyalowmxcs;

+ CKOTY MNPO3payHblii/MaToBbIM — 2 WT.;

+ CKOTY ABYCTOPOHHWUA — 2 WT.;

« KapToH/rodppokapToH gns MaketuposaHus — 12002800 mm, no
OAHOMY JIUCTY Ha ABYX obyualoLmxcs;

+ HOX MaKeTHbI — MO KO/IMYeCTBY O0byuaroLumxcs;

- nie3Busa pas Hoxa cMeHHble 18 MM — 2 wiT.;

*+ HOXHWLbI — MO KOJIMYECTBY OBYyUatoLMXCS;

+ KOBPMK A5l pe3KU KapTOHa — MO KONUYeCTBY 0byualoLmxcs;

« NNH3bl 25 MM uUnn 34 MM — KOMMEKT, MO KOonuyecTey obyuato-
wmxcs;

- pononHutenbHo — PLA-nnactuk 1,75 REC Heckonbkux useTos.
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77-€IU€'Z€Hb IDGICOMeHgyeMb'tX MCTO'ZHU/COé

1. Appuan LloHeccu. Kak cTaTh AMsaiiHepoM, He MpoAaae Ayuy
absisony / MuTep.

2. )XXanHa JlugTtka, Tm Orunen. Hyman kak avsanHep. [u-
3aliH-MblWneHune ana meHepxepos / MaHH, MBaHoB n Pepbep.

3. Mairkn OxaHpa. Coxru csoé noprdonumo! To, ueMy He yuaT B
Au3ariHepckux wkonax / MNuTep.

4. ®un Knueep. YeMy Bac He HayuyaT B ausaliH-wkone / Punon
Knaccuk.

5. Bjarki Hallgrimsson. Prototyping and Modelmaking for Product
Design (Portfolio Skills) / Paperback, 2012.

6. Jennifer Hudson. Process 2nd Edition: 50 Product Designs
from Concept to Manufacture.

7. Jim Lesko. Industrial Design: Materials and Manufacturing
Guide.

8. Kevin Henry. Drawing for Product Designers (Portfolio Skills:
Product Design) / Paperback, 2012.

9. Koos Eissen, Roselien Steur. Sketching: Drawing Techniques
for Product Designers / Hardcover, 2009.

10. Kurt Hanks, Larry Belliston. Rapid Viz: A New Method for the
Rapid Visualization of ldeas.

11. Rob Thompson. Prototyping and Low-Volume Production (The
Manufacturing Guides).

12.Rob Thompson. Product and Furniture Design (The
Manufacturing Guides).

13. Rob Thompson, Martin Thompson. Sustainable Materials,
Processes and Production (The Manufacturing Guides).

14. Susan Weinschenk. 100 Things Every Designer Needs to Know
About People (Voices That Matter).

15. http://holographica.space.

16. http://bevirtual.ru.

17. https://vrgeek.ru.

18. https://habrahabr.ru/hub/virtualization/.

19. https://geektimes.ru.
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20.http://www.virtualreality24.ru/.

21. https://hi-news.ru/tag/virtualnaya-realnost.

22.https://hi-news.ru/tag/dopolnennaya-realnost.

23.http://www.rusoculus.ru/forums/.

24 .http://3d-vr.ru/.

25.VRBE.ru.

26.http://www.vrability.ru/.

27. https://hightech.fm/.

28.http://www.vrfavs.com/.

29.http://designet.ru/.

30.https://www.behance.net/.

31. http://www.notcot.org/.

32.http://mocoloco.com/.

33.https://www.youtube.com/channel/
UCOzx6PAOtgemJL1Ypd_1FTA.

34.https://vimeo.com/idsketching.

35.https://ru.pinterest.com/search/pins/?q=design%20
sketching&rs=typed&term_meta[]=design%7Ctyped&term_
meta[]=sketching%7Ctyped.

36.https://www.behance.net/gallery/1176939/Sketching-Marker-
Rendering.
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«Pa3paboTia npuioxeHnin BUpTyasnbHOWU 1 AONO/IHEHHOW pearb-
HocTu: 3D-mMoaennposaHve U nporpaMMmMpoBaHue»
AsTtop: KysHeuoea N.A.

C60pHUK MeToguyeckMx MaTepuanos.
PenakunoHHas rpynna:
MapuHa Pakoea, MakcuM NHkuH, Cepreit Epuwos,

MpuHa KysHeuoBa, AHToH bbicTpoB, AHHa benoycoea,
Hukonar Ckmpaa (obopMneHue)
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K MeTopmaecknM peKoMeHIaIIM
A5 OPraHOB MCIOJHATEILHOM BIaCTH
cy6sexToB Poccuiickoit ®epgepanpm
IO peaM3aiy KOHIEMIN U3y YeHIS
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COUHDOPMAYUOHH e
TeXHOAOLUU

7z

DoHp HOBMX hopM
pasauTUn ofpasosanus
PLUS ULTRA | AAABIIE TIPEAEAA



<<]— eoUH (f)OIDMﬂ@UOH Hb6te TEXHOAOZUU»

AsTopbi: boictpos A.1O., DomMuHbix A.A.

LleneBas ayantopus: obyuatolumecs 7 knacca
Cpok peanusaumu: 68 vacos

Mocksa, 2019
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Pabouas nporpamma ocHoBHOro obuiero obpazosaHus Mo npeaMeTy « l[exHo-
noruay»

«leouHpopMaUMOHHbBIE TEXHONOrMN»

AsTopbi: Boictpos A.HO., PomuHbix A A.

Llenesas ayoutopus: obyuatowmecs 7 knacca
Cpok peanuzauun: 68 yacos

ISBN (c) PHOPO 2019

B noco6uu ncnonbsosaHbl MaTepuasbl U3 OTKPbITbIX
uctouHunkos cetn MHtepHet. Mockonbky neTouHu-
Kn, pasmelaome y cebs nHpopMauuio, faneko He
Bceroa aenawoTca obnagatensMu aBTOPCKUX Mpas,
NPOCUM aBTOPOB UCMOAb3OBAHHbIX HAMU MaTepua-
NOB OTKNNKHYTbCA, U Mbl pa3MecTUM yKazaHue Ha nX
aBTOPCTBO.

C6opHUK NpepgHa3sHauyeH WCKAIOUMTENbHO ANA He-
KOMMEpUEeCKoro UCNoNb30BaHUS.
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Penensns Ha paGouylo NporpaMMy OCHOBHOIO 0011€r0 00pa3oBaHHA 1O
npeamery «Texnonorns»
«eonndopManMOHHbIE TEXHOJIOTHH»
Astopsi: Beicrpos A.JO., ®omunbix A.A.

PaGouasi IIporpaMMa OCHOBHOro 00Ilero oOpa3oBaHHs «"eonH(pOpMaLITOHHEIE
TEXHONOTHMY 1O IpeaMeTy «TexHonorHay HampasieHa Ha (OpMHPOBAHKE MPAKTHHIECKHX
HaBBIKOB B cdepe reoMHGOPMAlHOHHBIX CHCTEM, paboTy C reonpOCTPaHCTBEHHBIMH
JAHHBIMH, OPHEHTHPOBaHHEe H HABHMTalMIO Ha MECTHOCTH, M3YHCHHE COBPEMEHHBIX
TEXHONOrHH 0OpabOTKH MaTepHalloB M JAHHBIX, MCCIENOBAHME OKPYXKAloUIero Mupa ¢
[IOMOIIBI0 COBPEMEHHBIX TEXHOJOTMA W CTHMYJIMpDOBaHHE HHTEpeca obyyaromuxcs K
TexuuyeckuM Haykam. [Iporpamma (68 4acoB) NpefHa3Ha9eHa Ul OpraHU3aniy 3aHATHH
yYeHHKOB 7 Kiacca IO IIPeAMETHOH obnacti «TexXHOoJOrHs» BpaMKax oOmero
o6pa3oBaHMs W HaupaBleHa OOINEMHTENUICKTyalbHOE H TEXHMIECKOe pasBHTHE
obyyaromuxcs.

Kypc mnosponseT cGopMHpOBaTh y OOYHarONIMXCS YyCTOWYMBYIO CBfI3b MEXAY
MHQOPMAIMOHHEIM ¥ TEXHOJIOTMYECKHM HANPABICHMSAMM HAa OCHOBE pPEAIbHBIX
IIPOCTPAHCTBEHHBIX JaHHBIX, TAaKUX KaK aspodoTocheMKa, KOCMHMYECKas CBEMKa,
BEKTOpHBIE KapThl U JIp.

IIporpamma o6beuHIeT 0Opa30OBATENBHYIO U POEKTHYIO COCTABIAIONIHNE yaeOHOM
nestenpHOCTH. Temarwdeckoe IUJaHMPOBaHUE MPOrpaMMbl COCTOMT M3 TpeX KeHCOB H
oIHOM J1abopaTopHO# paboTHL:

Keiic 1. CoBpeMenHbie kKapTs! und «Kak onucars 3eMio?»;

Keiic 2. TnobansHoe nozunuonuposanue «Haiinu ceOs Ha 3eMHOM 1Iapey;

Keiic 3. «Jlist 4ero Ha caMoM Jieie HyXeH GeCrIoTHbIA neTaTebHbIM annapaTr?»;

Jla6opatopHas paGota «®oTorpaduu ¥ IaHOPaMBI».

Keiicsl ¥ TeMBl SBISIOTCS AKTYalbHBIMM M COOTBETCTBYIOT IPHOPUTECTHBRIM

TEXHOJOIMYECKMM M TEMATHUYECKMM HampaBIEHUSM: KaK C TOYKM 3pEHHI PpBIHKOB
HAIMOHANBHOM TexHoNnoruyeckor naunuaTuebl (HTH), Tak 1 ¢ TOUKH 3peHUs IPOrpaMME
«udpoBas 5KOHOMHUKAY.

Jlorska HOCTPOEHHMs TPOrpaMMbl OGECIEUMBACT CAMOCTOATENBHOE MPOXOXKACHHE
ofydaroluMucs ~ BCEX TeM: OT  KOMIUISKCHOTO — NPMMCHEHHS  COBPEMEHHBIX
reonH(bOPMAIMOHHBIX TEXHONIOTHH, HHPOBOH kaprorpaduH, IpUMeHeHUs JaHHbIX [133
710 KOMIUIEKCHOTO M3MEHEHHs TEPPUTOPHA Ha OCHOBE M3y4EHHOTO MaTepHala. IIpu sTOM
0COBEHHOCTHIO [POrPaMMBI SIBISICTCS TO, YTO OOYHAIOMMMCS NPHUBUBAIOTCA CKBO3HBIC
TEXHOJIOTHUECKME HABBIKA, B TOM YHCIE HCIONb30BAaHUE COBPEMECHHBIX aJAHTHBHBIX
TEXHOJIOrHii — HarpuMep, 3D-meyarty.

B mporpamMMe cofepxaTcs Bce HEOOXONMMEIC pa3feNbl, BKIOYad KaJeH/JapHbIA
yueOHBIH rpaduk ¢ pa3OUBKOH 3aHATHH Ha 2-4 gaca.

B kauecTBe NPWIOKEHHSI K IporpaMme JaH Marepual, OIIMCHIBAIOIIHHA IIPOIECC
peanu3aiy 00y4aronIux KeHcos € pa36uBKOi 1O 3aHATHAM. TeMbl KeHCOB SABIAHOTCA
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]. ZTOﬂCHMT&{bHM %VIUCKIQ

AxTyanbHocTb: cerogHs reonHbopMaLMOHHbIE TEXHOIOMMU CTan
HEOTbEeMJIEMOM YaCTblO HALLEWN XXU3HM, 1060 COBPEMEHHbIN ye-
NOBEK Nonb3yeTcs HaBUraLMOHHbBIMU CEPBUCAMMU, MPUTOKEHUSMMU
A1 MOHUTOPUHra obLecTBeHHOro TpaHCMopTa U MHOTUMM ApyrU-
MU cepBUCaMM, CBSA3aHHbIMK C KapTaMU. OTU TEXHOJIOTMW UCTOJb-
3ylOTCS B COBEPLUEHHO pa3/IMyHbIX chepax, HauMHas oT pearnpo-
BaHMA MpU Ype3BbIHANHbIX CUTYaLUAX U 3aKaHYUBas MAPKETUHIOM.
Kypc «leouHdbopMaumoHHble TexHonormu» nossonser chopMu-
pOBaTb y 0Oy4aloLMXCa YCTOMUUBYIO CBSI3b MeXay WHdOpMaum-
OHHbIM N TEXHONIOMMUYECKUM HarnpaBNeHUsSMU Ha OCHOBE peaslbHbIX
NMPOCTPaHCTBEHHbBIX AaHHbIX, TAKUX Kak aspodhoTOCbEMKA, KOCMU-
yeckas CbEMKa, BeKTOPHble KapTbl U Ap. 3TO NO3BOAUT obyuato-
LWMMCS NONYYUTb 3HAHUSA MO UCMNOJIb30BaHUIO reonHbOPMaLIMOH-
HbIX UHCTPYMEHTOB M NPOCTPaHCTBEHHbIX AaHHbIX A1 MTOHUMaHUSA
U N3y4yeHUs OCHOB YCTPOWCTBA OKPY)XAIOWEro MUpa U Npupoa-
Hbix aBneHun. Obyuatowmecs cMOryT peanuM3oBbIBaTb KOMaHAHbIe
npoekTbl B cpepe uccneaoBaH1s oKpyxaloLLero Mmpa, HauaTb Uc-
NMonb3oBaTb B MOBCEAHEBHOW XXM3HW HaBUraLUOHHbIE CEPBUCHI,
KOCMUUYECKMe CHUMKW, 3/1eKTPOHHbIE KapTbl, COBUpaTb AaHHble 06
obbekTax Ha MecTHOCTH, co3gaBaTtb 3D-ob6bvekTbl MecTHOCTU (Kak
oTAeNbHbIE 3A4aHUS, TaK U Liefibie FOpoAa) U MHOTOE ApPYroe.

Knaccudukaums nporpaMmbl: TexHUuYecKas.

HanpaBneHHocTb 06pa3oBaTenbHol nporpaMMbl: o6pasoBaTesib-
Has nporpaMMa «[eouH$pOpMaLMOHHbIE TEXHONOrMU» ABNAETCS
06eobpa3oBaTesibHOW MpPOrpaMMor Mo npeaMeTHoW obnacTtu
«TexHonoOrUA».

PyHKLMOHaNbHOE NpeAHa3HaueH1e NPOorpaMMbl: NMPOEKTHasi.

®PopMa opraHusaLmu: rpynnosas.



AKTyaﬂbHOCTb W OTINMUTENbHbIe OCO6EHHOCTU nporpaMmMbl

HoBu3Ha nporpaMmbl 3ak/todaeTcs B CO34aHMM YHMKa/bHOM
obpa3oBaTenbHoOW cpefbl, OpMUpYIOLLE MPOEKTHOE MbllLieHUe
obyualoLwmxcs 3a CYET TpaHCNALMM NpoeKTHoro crnocoba aesTernb-
HOCTW B paMKax peLleHWsl KOHKPETHbIX MPo6eMHbIX CUTyaLUiA.

AkTyanbHoCTb MporpaMMbl obycrioBnieHa TeM, UTo paboTa Hapg,
3afavyaMm B paMKax NpOeKTHOW AeATe/IbHOCTU GOpPMUPYET HOBbIN
TWM OTHOLWIEHUS B paMKax CUCTeMbl «Mpupoaa — obLiecTBo — ue-
NoBeK — TEXHO/IOrMU», ornpeaensiowmMin 0693aTelbHOCTb 3KONOTU-
YyecKou HOPMUPOBKM NPU OpraHn3aumnmn nobon feaTenbHOCTU, YTo
sBNAeTCcA NepBbiM WaroM K ¢OpMUPOBaHMUIO «MOKOJNIEHUS pa3Bu-
TUA», ABNAIOWErocs TPeHAO0M pa3BUTUA COBpeMeHHOro obLuecTBa.

lNporpamma npeanonaraet ¢opmmpoBaHMe y obyuarowmxes
NpencTaBleHUi O TeHAEHUMSX B pa3BUTUM TEXHUYECKOW cdepbl.
HoBbili TeXHO-NPOMBIWNEHHBIA yKag He MOXET 6biTb MONOXEH
B ¢opmMaT obliecTsa pa3BUTUS TOSIBKO Ha OCHOBaHWM HOBW3HbI
d13MYECKNX MPUHLUMOB, HOBbIX TEXHUUYECKMX pelleHui U Kna-
CTepHbIX CXeM B3aUMOAENCTBUS Ha MOCTUHAYCTPUANbHOM 3Ta-
rne pa3BMTUS COLMYMa, a Uges pas3suTus obliecTsa HEMpenoxHo
BK/IOYaEeT B cebs TeHAeHUMIO K OBpeTeHNo CoHarnpaBiIeHHOCTH
aHTponoreHHbIX $hakToOpOB, 3aKOHOB pa3BUTUA Buocdepbl U Kynb-
TYpPHOrO pasBuTus.

Menarornueckas uenecoobpasHOCTb 3TOW NMPOrpaMMbl 3aKio-
yaeTcsl B TOM, YTO OHa SIBNSIETCA LENIOCTHOW U HerpepbiBHON B
TeueHUe Bcero npouecca obyueHus U nossonsieT obyuvaloLeMycs
Lar 3a WaroM packpbiBaTb B cebe TBOpUYeCKue BO3MOXHOCTU U Ca-
MOpeanu3oBbIBaTbCS B COBpeMeHHOM Mupe. B npouecce uayue-
HUs oKpYyXKatoLero Mupa obyuatolpecs nonyyaTt 4OMoNHUTENIbHOE
obpasoBaHue B 061acTn MHPOpMaTUKK, reorpadmmn, MaTEMaTUKA U
duznku.

OTtnuunTenbHo oco6eHHOCTbIO AaHHOW NPOrpaMMbl OT YXe Cy-
wecTeylowmMx obpaszosaTesibHbIX MPOrpaMM sIBAsETCA €€ Hanpas-
NEeHHOCTb Ha pa3BUTUE OBYUaIOWUXCS B MPOEKTHOWN AEATENbHOCTU
cospeMeHHbIMU MeToaukammn TPA3 u SCRUM c nomoulsio cospe-
MEHHbIX TEXHONOTN U 06opyaOBaHMS.

]— €0UH¢)0IUMMJM0HHHC TEXHOAOZUU 5



Bospacrt obyualowmxca: obyuatowmecs 7 knaccos.
Cpoku peanusaumm nporpammbl: 68 yacos.
HanonHseMocTtb rpynn: 15 yenosek.

Pexxum 3aHATHIA: Mo 2 akaaeMUYecKMX Yaca B Hepesio.

®PopMbl 3aHATHMIA:

paboTa Hag pelueHMeM KencoB;
nabopaTtopHo-npakTuyeckue paboTbl;
nekumu;

MacTep-K/acchl;
3aHATUA-COPEBHOBAaHUS;

3KCKYPCWUW;

NMPOEKTHbIe CECCUMN.

METOAbI, ncnosb3dyemblie Ha 3aHATUAX:

npakTuyeckue (yrnpaxHeHus, 3aaaun);

cnoBecHble (pacckas, 6ecena, UHCTPYKTaX, UTEHWE CMPaBOYHOM
nuTepartypbl);

HarnsaHble (AeMOHCTpauus MyNbTUMEOUUAHbIX Npe3eHTauun,
doTtorpadun);

npobnemHbie (MeTodbl NMpobneMHOro usnoxeHus) — obyuaio-
LWMMCS AAETCA YacTb FOTOBOMO 3HAHUS;

3BpUcTUYEeckue (YaCTUYHO-NMOUCKoBbie) — obyualowmmMmcs npe-
pocTaBnseTcs 60nbluas BO3MOXHOCTb BbIGOpa BapuaHTOB;
uccnepoBsaTesnbckue — obyuatoLmecs caMy OTKpbIBAOT U Ucce-
LYIOT 3HaHUs;

WNNIOCTPaTUBHO-O6BACHUTENBHbIE;

pernpoayKTUBHbIE;

KOHKpeTHble M abcTpakTHble, CUHTe3 U aHaiu3, cpaBHeHWe,
obobweHune, abcTparpoBaHue, knaccndukauus, cucteMaTusa-
Lms, T. €. MeTOAbI KaK MbIC/IUTE/IbHbIE onepaLmu;

WHAYKTUBHbIE, AeAYKTUBHbIE.



Llenn n sapauu peanusaumnmn ocHoBHOI obpasoBaTenbHoOM Npo-
rpaMMbl ocHOBHOro obuiero obpasoBaHus

Llenb: BoBNneueHne obyualoMxXcs B MPOEKTHYIO AesATeNbHOCTb,
pa3paboTka Hay4yHO-UCCNeAoBaTeNbCKUX U UHXXEHEPHbIX MPOoeK-
TOB.

3apaum:
obyuatowpe:

+ npuobpeTteHue u yrnybneHue 3HaHUM OCHOB NPOEKTUPOBAHMA U
yrnpaBneHus NpoeKTamu;

+ O3HaKOMJIeHMe C MeToAaMM U NMpuémamu cbopa M aHann3a UH-
dopMaumu;

« obyyeHue nNpoOBEAEHMIO WCCNefOBaHUMK, TMpe3eHTauunu u
MeXMNpeAMETHOM NO3ULMOHHOW KOMMYHUKaLWUK;

- obyuyeHue paboTe Ha cneuManM3MpoBaHHOM 060pPyAOBaHUN U B
NporpaMMHbIX Cpeaax;

+ 3HAaKOMCTBO C XapA-KOMMeTeHUunsMU (reouHPOpPMaLUOHHbIMK),
NO3BOJISIOWUMU MPUMEHSATb TeOpeTUYeCKne 3HaHUS Ha NpaKTK-
K€ B COOTBETCTBUM C COBPEMEHHbIM YPOBHEM Pa3BUTUS TEXHO-
Noruvn.

pa3BuBaloLLME:

- PopMUpoOBaHUE UHTEpeca K OCHOBaM u3obpeTaTenbckoun pes-
TeNbHOCTY;

+ pa3BUTUE TBOPYECKMX CMOCOBHOCTEN U KpeaTUBHOrO Mblilsie-
HUS;

- npuobpeTteHue onbiTa ucnonb3osaHus 1PU3 npu popmuposa-
HUM cOBCTBEHHBIX UAEH U peLueHUiA;

- $opMMpOBaHME NOHUMaHUS NPAMON U O6paTHOM CBA3M NpoeKTa
W cpefibl ero peanu3aLmu, 3a/10XKeHe OCHOB COLMANIbHOM U 3KO-
Nnoruyeckom oTBEeTCTBEHHOCTH;

+ pasBuTME reornpocTPaHCTBEHHOTO MbILLNIEHMS;

- pasBuTUe coPT-KOMMNETeHLUMU, HeobXoauMBbIX AN yCreLHOW pa-
60Tbl BHE 3aBUCMMOCTU OT BbliBpaHHoOM npodeccun.
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BOCMUTaTeNbHbIE:!

- GOpMMpOBaHME MPOEKTHOrO MWUPOBO33PEHUS U TBOPYECKOTrO
MbILUNEHUS;

- ¢popMUpoBaHME MUPOBO33PEHUS MO KOMM/IEKCHOW OLeHKe
OKpY)XaIoLEero M1pa, Hanpas/e€HHOM Ha ero No3UTMBHOE U3Me-
HeHue;

+ BOCMWUTaHWE COBCTBEHHOM MO3MLMMK MO OTHOLUEHUIO K AeaTeNb-
HOCTU 1 YMEHME COMOCTaB/ATb €€ C APYrMMM NO3ULIMAMN B KOH-
CTPYKTUBHOM Auanore;

+ BOCMWUTaHMeE Ky/ibTypbl paboTbl B KOMaHAE.

MpuHuMnbl M noaxoabl K popMUpOBaHMIO 06pazoBaTeNbHOM
nporpaMMbl oCHOBHOro obuiero o6pasoBaHus

MNMporpamma peanusyercs:

+ B HenpepbiBHO-06pa3oBaTe/IbHON AEeATeNIbHOCTU, COBMECTHOM
AeATeNbHOCTU, OCYLLECTB/ISEMON B XOAE PEXMMHbBIX MOMEHTOB,
roe obydaloWwuiics OCBaMBaEeT, 3aKpenseT n anpobupyet nony-
UYeHHble YMeHuUSs;

« B CAMOCTOSTENIbHOW AeATeNbHOCTU obyvalowmxcs, rae obyuato-
LWMIACA MOXET BbI6paTb AEATENbHOCTb MO MHTEPECaM, B3aMMO-
JEeNCTBOBaTb CO CBEPCTHUKAaMM Ha pPaBHOMPaBHbIX MO3MLUAX,
pewaTb npobaeMHble CUTyaumn v ap.;

+ BO B3aUMOLENCTBUM C CEMbSAMU OETeN.

lMporpaMma MoXeT KOppPeKTUPOBATbCA B CBA3N C U3MEHEHUAMU:
+ HOPMaTMBHO-NPaBoBOW 6a3bl 4OLWKObHOTO 06pa3oBaHus;
+ BUOOBOW CTPYKTYpbl Fpynm;
- obpa3oBaTenbHOro 3anpoca poautenen.

Moaxonabl kK bopMUpOBaHUIO NPOrpaMMbi:

« JlnuHocTHO-opUueHTUpoBaHHbIN. OpraHusauus obpazosaTesib-
HOro MpoLecca ¢ YY4€TOM rMaBHOro Kputepus 3¢pPpekTUMBHOCTH
obyualwllerocs — ero nMUHocTU. MexaHuM3M — cospgaHue ycno-
BMA 0N pa3BUTUSA JIMUHOCTU Ha OCHOBE MU3yuYeHUs cnocobHo-
cTeit obyuaroLLerocs, ero UHTEPECOB, CKIIOHHOCTEN.



+ HDeatenbHocTHbi. OpraHnsauus aesTeNbHOCTU B o6lEeM KOH-
TekcTe 06pa3oBaTenbHOro npouecca.

+ LleHHocTHbIN. OpraHu3aums pasBuUTUS M BOCMMTaHUS Ha OCHO-
Be obLieyesoBeYecKnX LIeHHOCTEN, a TakKe 3TUYeCKMX, HpaB-
CTBEHHbIX U T. A.

+ KomneteHTHOCTHbIN. POpMMpOBaHME roToBHOCTU obyudatowmx-
€l CaMOCTOSATe/IbHO AeNCTBOBaTb B XOAe pelleHUs aKTyasbHbIX
3apau.

- CucreMHbii. MeToponornyeckoe HanpaeneHue, B OCHOBE KO-
TOPOro NEeXWUT paccMoTpeHue obyudalolerocs Kak LenocTHO-
ro MHOXEeCTBAa 3/1IEMEHTOB U3 OTHOLUEHUIW U Pa3/INYHbIX CBS3ei
MeXAay HUMMU.

+ Ouanornueckuii. OpraHuzaums npouecca ¢ yYéToM MpUHLMNA
Ananora, cybbekT-cy6beKkTHbIX OTHOLIEHUMNA.

- [NpobneMHbii. PopMMpoBaHMEe MporpaMMbl C MO3ULMIKA KOM-
NAIeKCHOro U MOAY/IbHOIO NpeAcTaB/ieHUs € CTPYKTYPbI KaK CuU-
cTeMbl NoArporpaMm no obpasosaTenibHbIM 06/1aCTHM U AETCKUM
BMAAM AEATENIBHOCTU, CMOCOOCTBYIOLNM LIENEBbIM OPUEHTUPaM
pa3BUTHS.

« Kynsryponoruueckuii. OpraHusauus npouecca ¢ y4éTOM NoTeH-
Luuana KynbTypocoobpa3Horo cogepxaHus AoLwwKoabHoro obpa-
30BaHuA.

Mnauupyembie pesynbraTbl 0CBOeHUA 06yualoMMUCA OCHOBHOM

o6pasoBaTenbHOM NporpaMMbl OCHOBHOro obliero obpasoBaHus

(o6si3aTenbHo NpoBepuUTb pazbueHne No TMYHOCTHbIM, MpeaMeT-
HbIM U T. A.)

O6wue nonoxeHus

MporpaMma paét obyuvaloWUMCs BO3MOXHOCTb MOrpy3vTbCs BO
BCE MHoroobpasvMe NpPOCTPaHCTBEHHbIX (reoMHPOPMaLIMOHHbIX)
TexHonorui. MNporpamMMa 3HakoMUT obyuatomxca ¢ reouHddop-
MauMOHHbIMU CUCTEMAMU U C Pa3NIUYHBIMU BUAAMMU FEOAAHHBIX,
NO3BO/ISET MONyuuTh H6asoBble KOMMETeHUuun no cbopy AaHHbIX
U OCBOUTb NMepBUUHbIE HaBbikM paboTbl ¢ AaHHbIMK. [onyyeHHbie
KOMMETEHLMM U 3HaHUS MO3BONSAT O0ByyaloWmMcs NPUMEHUTb UX
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noutn B NoboM HanpaBneHun cospeMeHHoro pbiHka. Oceoue
nporpaMmMy, obyuatowmecs cMoryT BbibpaTb Hanbonee nHtepec-
HYIO AN HUX TEXHONOIMYECKylo HarpaB/ieHHOCTb, KOTOPOI OHU
6ynyT obyuaTbcs B paMKax yrnybiéHHoro moayns.

lMporpamma 3aTparmsaeT Takue TeMbl, kak: «OcHoBbl paboTbi ¢
NPOCTPaHCTBEHHbIMU AaHHbIMKU», «OpUeHTMpoBaHWe Ha MecT-
HocTu», «OcHoBbl poTorpadpumn», «CamoctoaTenbHbi cb6op AaH-
Hbix», «3D-MopenupoBaHMe MECTHOCTU U O6BEKTOB MECTHOCTUY,
«leonHdopMaumoHHble cuctembl (MM C)», «Busyannsaums v npea-
CTaBNeHMe pe3y/ibTaToB».

B ocHoBe paspaboTtaHHoW nporpammbl nexxut Metoguueckui
WHCTpyMeHTapuin ¢epepanbHoro Tbiotopa bbictpoBa AHTOHa
FOpbeBuua «CeTb petckmx TexHonapkos “KeaHTopuyM”. BBogHbIN
MOAY/b».

[MporpaMMa op1eHTMpoOBaHa Ha AononHUTebHoe obpa3oBaHMe
obyuatolumxcs WKOoJIbHOro Bo3pacTa 7 Knacca.

MakcumManbHoe KonnuecTeo obyuarowmxcs B rpynne — 15 ueno-
BeK.

CrpykTypa nnaHmnpyeMbix pe3ynbTaToB

lMnaHWpyeMbie pe3ynbTaTbl OMUpPAEKOTCA Ha BepyluMe LeneBble

YCTaHOBKM, OTpaXaloLue OCHOBHOMW, CYLLUHOCTHbIN BKJ/1aA, KaXaoWu

U3y4yaeMoM NMporpaMMbl B pasBMTME IMYHOCTM, oByyvalowmxcs, Ux

cnocobHocTen.

B cTpykType nnaHupyeMbix pe3ynbTaToB BbIASNSIOTCA Clefyio-

LWue rpynnbi:

1. JlnuHOCTHbIE pe3ynsTaThl OCBOEHUS OCHOBHOMW 0bpa3oBaTenb-
HOM MPOrpaMMbl MpPeACTaB/eHbl B COOTBETCTBUMM C rpynmnoun
NUYHOCTHBIX pe3yNbTaToB.

2. MeTanpegMeTHble pe3ynbTaThl OCBOEHUS OCHOBHOW 0bpa3o-
BaTe/IbHOW MPOrpaMMbl NPeACTaBAeHbl B COOTBETCTBMM C Moa-
rpynnamMu yHuBepcasbHbiX y4ebHbIX AeACTBUIA.

3. lNpeamMeTHble pe3ynbTaThl OCBOEHMS OCHOBHOW 06pa3oBaTenib-
HOMW MpOrpaMMbl MpeacTaBNeHbl B COOTBETCTBUU C rpyrnnaMu
pe3ynbTraToB yuebHoro npepgmMera.
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JlnuHoCTHbIE pe3ynbTaThl
lMporpaMMHble TpeboBaHUs K YPOBHIO BOCMUTAHHOCTM (NNu-

HOCTHble pe3y/bTaTbl):

chopMUPOBAHHOCTb BHYTPEeHHel No3munmn obyJaioLerocs, aMo-
LIMOHaNIbHO-MOJIOXUTENIbHOE OTHOLIEHUEe obyualoLierocs K LWKo-
Nne, opueHTaumsa Ha No3HaHMe HOBOTO;

opueHTaumsa Ha obpaseLl, MOBEAeHUs KXOPOLLErO yYeHMUKa;
cpOpMMPOBAHHOCTb CaMOOLIEHKM, BKJIlOMash OCO3HaHME CBO-
WX BO3MOXHOCTEW B yYe€HMU, CMOCOBHOCTM apeKBaTHO CYOUTb
O MpUUKHaX CBOEro ycrnexa/Heycriexa B yYeHUU; yMeHue BU-
AeTb CBOU AOCTOMHCTBA U HEAOCTaTKW, yBa)kaTb cebs n seputb
B ycnex;

chOpMUPOBAHHOCTb MOTUBALIMM K YUEOHOM AeaTenbHOCTHU;
3HaHWe MopaJibHbIX HOPM U cPOPMUPOBAHHOCTb MOPa/IbHO-3TU-
UECKUX CY>XAEeHWUM, CMOCOBHOCTb K pelleHMIo MOpasibHbIX Npo-
6neM Ha OCHOBe KOOpAMHALUMKU PassIMUHbIX TOUEK 3peHus], Cro-
COBHOCTb K OLLeHKE CBOMX MOCTYMNKOB U AeNCTBUIA APYrUX oAen
C TOUKM 3peHus cobnioaeHs/HapylweHMs MOpanbHOW HOPMBL.

lNporpaMMHble TpeboBaHUSA K YPOBHIO Pa3BUTUS:
cdOpPMUPOBAHHOCTb MPOCTPaHCTBEHHOTO MbIWJIEHUS, YMEHNe
BUAETb O6bEM B MNOCKUX NpeaMeTax;

yMeHue obpabaTbiBaTb U cucTeMaTU3npoBaTh 6osblioe konuue-
cTBO UHPOpMaLUu;

chOPMUPOBAHHOCTb KPEaTUBHOrO  MbllLNIEHUS, MOHUMaHue
NMPUHLMMOB CO34aHUsi HOBOro NPOAyKTa;

c$hOpMUPOBAHHOCTb YCUAYNBOCTU, MHOTO334a4HOCTH;
chOpMUPOBAHHOCTb CAaMOCTOSTENIbHOrO MoAaxofa K BbinosiHe-
HUIO pas/IMuYHbIX 3aAad, yMeHue paboTaTb B KOMaHAe, yMeHue
NpaBWJIbHO AENErMpoBaTh 3aAauun.

MetanpeaMeTHble pe3ynbTaThbl

[eorpadus

BbinyckHUK HayuuTes:

BbIBUPaTb UCTOUHMKM reorpadmyeckoi MHpopmauumm (KapTorpa-
duueckme, cTaTUCTMUECKUE, TEKCTOBBIE, BUAEO- U PpoTOn306pa-
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XXEHUS, KOMMbIOTEPHbIe 6a3bl AaHHbIX), afeKBaTHble peLlaeMbiM
3apavam;

+ OpPUEHTUPOBaTbCA B WUCTOYHWUKaAxX reorpaduueckor UHpopMa-
unu (kaprorpaduueckme, CTaTUCTUYECKUE, TEKCTOBbIE, BUAEO- U
¢doTonzobpakeHMs, KOMMbloTEepHble 6a3bl AaHHbIX): HAXOAUTb U
u3BnekaTb HeobxopuMyio MHPpopMaumio; onpepensTb U cpas-
HUBaTb KAaYeCTBEHHbIE U KOJIMYECTBEHHbIE MoKasaTesnv, Xxapak-
Tepusylowme reorpapmyeckme ob6beKTbl, MPOLLECChl U SBNeHUS,
WX MOJIOXXEHWE B MPOCTPAHCTBE MO reorpadpuyecknuMm KapTam
pPa3HOro copepXaHus U APYrMM UCTOYHUKAM; BbISIBNATb HEOO-
CTawolLyto, B3aUMOZOMOJHSAIOLWYO U/MNM NPOTUBOPEYMBYIO re-
orpadpuueckyio MHpopMaumio, NPEACTaBNEHHYIO B OQHOM WU
HECKO/IbKMX UCTOUHUKAX;

* MpeacTaBnsATb B pa3/ndHbIX popMax (B BMAe KapTbl, Tabnuupbl,
rpaduka, reorpapurueckoro onmcaHus) reorpadpuueckyto MHbop-
Maumio, Heo6xoauMyIo 4ns pelleHus yyebHbIX U MpakTUKO-OpU-
€HTUPOBaHHbIX 33/3a4.

BbinyckHMK NonyunT BO3MOXHOCTb HayYMTbCS:

+ MOAEenMpoBaTh reorpapumUeckme o6beKTbI U ABNEHUS;

. NMpUBOAUTbL NPUMEpPbI NPAKTUYECKOro NCMONb30BaHUS reo-
rpaduyecKmx 3HaHUM B pa3nuYHbIX obnacTax fAesaTenbHOCTU.

MaTteMaTuka
CraTucTuka n Teopus BeposTHoCTel
BbinyckHUK HayuuTcs:
+ MpPeACTaBNATb AaHHbIE B BUAe Tabnuu, aMarpamu;
« ynTaTb MHPOpPMaLMIO, NpeacTaB/ieHHYIo B Buae Tabnuubl, aua-
rpamMMbi.

B noscepHeBHOWU XU3HWM U NpU U3yYeHUM APYrUX NpeaMeToB

BbIMYCKHUK CMOMXET:

+ U3BNEKaTb, UHTEPNPETUPOBaTb U NpeobpazoBbiBaTb UHPOPMa-
uuio, NpeacTaBneHHylo B Tabnuuax U Ha AnarpamMmax, oTpaxa-
IOLLLY}O CBOMCTBA U XapaKTEPUCTUKU peaibHbiX NPOLLECCOB U B-
NeHU.
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HarnspHas reomeTpus

[eomeTpuueckue burypbl

BbinyckHUK HayunTcs:

onepupoBaTb Ha 6a30BOM ypOBHEe MOHATUAMU: bUrypa, TOUKa,
OTpe30K, NpAMas, yY, TOMaHas, yros, MHOroyrosbHuK, TPeyrosb-
HUK W YeTbipEXYro/ibHWUK, NMPSMOYrofibHUK U KBaApaT, OKpYyX-
HOCTb U KpYT, NpSMOYroJibHbil Mapannenenuvnes, Ky6, wap. Nso-
6paxxaTb usyyaemblie GpUrypbl OT PyKU U C MOMOLLBIO JIMHENKA U

LMpPKYynA.

B noBcepHeBHOW »U3HM U NpU U3yYEeHUM APYrUX NMpeaMeToB

BbIMYCKHUK CMOXXET:

pelaTb npakTUyeckue 33Aaun C MPUMEHEHUEM MPOCTEULLIMX
csouncTs ¢uryp.

MN3MepeHus 1 BbluncneHus
BbinyckHuMK HayuuTcs:

BbINO/HATb U3MEPEHNE A/IUH, PaCCTOSHUN, BETMYMH YINIOB
C NOMOLLBIO UHCTPYMEHTOB AN U3AMEPEHUN AJIUH U YINOB.

®Pusumka

BbinyckHMK HayuuTcs:

cobnopaTb NpaBmna 6€30nacHOCTM U OXpaHbl Tpyaa npu pabote
€ yuebHbIM 1 nabopatopHbiM 060pyAOBaHUEM;

MOHUMAaTb MPUHLMMbI AENCTBUA MaLUMH, NpUHGOPOB N TeXHUUe-
CKUX YCTPOWCTB, yCNnoBuUsi Ux 6e3onacHoro Ucnosb3oBaHUsA B
NoBCEOHEBHOM XU3HMU;

WCMoNb30BaTb MPU BbINOJHEHUU YUebBHbIX 330434 HayuHO-Mony-
NsApHyo NuTepaTypy o GU3NYECKUX SBNEHUAX, CNPaBOYHbIe Ma-
Tepuasbl, peCypcbl UHTEPHETA.

NHdopMaTuka

BbinyckHuMK HayuuTcs:

pa3nnuaTb BUApl MHOpMaLMK No cnocobam eé BocrnpuaTms ue-
nosekoM U no crniocobaM eé npencTasneHUs Ha MaTepuanbHbIX
HOCUTenaXx;
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NpuBOAUTb NpUMepbl MHPOPMaLIMOHHBIX MpoLeccoB (npouec-
COB, CBfI3aHHbIX C XpaHeHWeM, NnpeobpasoBaHMEM U nepegaven
LaHHbIX) B )XMBOW NPUpPOAe U TEXHUKE;

knaccuduumporatb cpeactea MKT B cooTBeTcTBMM C Kpyrom
BbIMOJIHAEMbIX 334a4.

MaTeMaTuueckme oCcHOBbI I/IHd)OpMaTI/IKI/I

BbII'IyCKHVIK nony4ymT BO3MOXHOCTb:

NMO3HaAaKOMUTbCA C NMpMMepaMn MaTeMaTUHECKUX Mogenen u uc-
no/b30BaHMEM KOMMbIOTEPOB NPU UX aHa/IU3e; MOHATb CXOACTBA
n pas3nunuuna Mexxay MaTeMaTUUYeCKOW MoAesblo obbekTa 1 ero Ha-
TypHOl‘/'I MoAeNblo, MeXXay MaTeMaTU4YeCckon MoLenblo 06'beI(Ta/
ABJ1IeHUNa N ChOoBeCHbIM onncCaHNeM.

Mcnonb3oBaHWe NporpaMMHbIX CUCTEM U CEPBUCOB

BbinyckHMK HayuuTcs:

KnaccuduumMpoBaTb $haisibl MO TUMY U MHbIM NapaMeTpam;
BbINOJHATb OCHOBHbIE onepauum ¢ ¢pannamMm (cospaBaTb, COXpa-
HSTb, PEAaKTUPOBAaTb, YAANATb, apXUBUPOBATb, KPACMaKOBbIBATb»
apxuBHble danb).

BbinyckHUK oBnapgeeT (kak pe3ynbTaT NpUMeHeHUsl NporpaMM-

HbIX CUCTEM U UHTEPHET-CepBUCOB B JAHHOM Kypce U BO BCEM 06-
pa3oBaTeNbHOM npouecce):

HaBblKaMW paboTbl C KOMMBOTEPOM; 3HAHUAMU, YMEHUAMU U Ha-
BbIKaMU, OCTAaTOUHbIMU 418 paboTbl C pas3/IMuHbBIMU BUAAMU MPO-
rPaMMHbIX CUCTEM U UHTEpHET-cepBUCcOB (PpaioBbie MeHeaxe-
pbl, TEKCTOBbIE PeAaKTOPbl, 3/eKTPOHHbIe Tabnuubl, 6pay3epsl,
NMOMCKOBbIE CUCTEMbI, C/IOBapU, NEKTPOHHbIE SHUMKAONeauK);
yMeHMeM ornucbiBaTb paboTy STUX CUCTEM U CEPBUCOB C UCMONb-
30BaHNEM COOTBETCTBYIOLLEN TEPMUHOIOMN;

pa3fnuHbiMU GpopMaMn NpeacTaBNeHUs AaHHbIX (Tabnuubl, AMa-
rpammbl, rpadmku U T. A.);

NMO3HaKOMMUTCS C MPOrPaMMHbIMU CpeAcTBaMu ajs paboTsl ¢ ay-
ANOBU3YasibHbIMU AAHHbIMU U COOTBETCTBYIOWMM MOHATUAHDBIM
annapaToM.

BbinyckHMK nonyuuT BO3MOXHOCTbL (B 4aHHOM Kypce W WHOMU

yuebHol fesaTenbHoOCTH):
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+ MNPaKTUKOBaTbCA B UCMOJb30BaHUN OCHOBHBIX BUAOB MpUKIaa-
Horo nporpaMMHoro obecrneueHus (pegakTopbl TEKCTOB, /K-
TPOHHbIe Tabnuupl, 6pay3sepsbl u 4p.);

* MO3HaKOMUTbCS C MPUMEpPaMMU UCMONb30BaHUS MaTeMaTUUYeCcKo-
ro MOgeNnMpoOBaHUSA B COBPEMEHHOM MUPE;

* MO3HaKOMUTbLCH C NOCTaHOBKOW BOMpPOCa O TOM, HACKOJIbKO A0-
CTOBEpHa nonyvyeHHas MHPopMaLus, NOAKPENIEHa M OHa Ao-
KasaTeNbCTBaMU MOAJIMHHOCTU (MpUMep: HaJlnvymMe 3N1eKTPOHHOM
NoAanucK); No3HakoMMUTbCS C BO3MOXKHbIMW NMOAXOAaMU K OLleHKe
JOCTOBEPHOCTU MHbOpMaumn (MpUMep: CpaBHEHUE AaHHbIX U3
PasHbIX MCTOYHMKOB);

+ MO3HaKOMUTbcA ¢ npumepamn mucnonb3zosaHus UKT B cospe-
MEHHOM MUpe;

+ MONYYUTb NpefcTaBieHns 0 pO6OTU3MPOBaAHHbIX YCTPOUCTBAX U
WX MCNONb30BaHMM Ha MPOU3BOACTBE M B Hay4HbIX UCcnenoBa-
HUAX.

TexHonorus
Pezynbratbl, 3asiBneHHble 06pa3oBaTenbHOW NporpaMMont « ex-

Honorus» no 6s1okamM cogepXxaHus
®opMUpoBaHUE TEXHOIOTMYECKOW KYNbTYpbl U MPOEKTHO-TEX-

HOJIOrMYECKOro MbilLieHUs 0byyaloLMXCs
BbinyckHuMK HayuuTcs:

+ CnepoBaTbh TEXHONOMMK, B TOM YNCAE B NPOLECCe U3roTOBEHUS
Ccy6beKTUBHO HOBOrO NPOAYKTA;

*+ OLEeHMBaTb YCNOBUS MPUMEHUMOCTMU TEXHOIOMUU, B TOM YnUCHe C
MO3ULMIA 3KONOTMUYECKOM 3alULEHHOCTH;

+ MPOrHO3UpPOBaTb MO M3BECTHOW TEXHONOMUU BbIXOAbI (XapaKTe-
PUCTUKU NPOAYKTa) B 3aBUCUMOCTU OT U3MeHeHUd BxoaoBs/napa-
MeTpoB/pecypcoB, NpoBEpATb MPOrHO3bl OMbITHO-3KCNEPUMEH-
TaNbHbIM MYTEM, B TOM YUC/IE CAMOCTOSTENBHO NAAHUPYS Takoro
pona sKCrepuMeHTbl;

+ B 33aBUCMMOCTU OT CUTyaLuMM OMNTMMU3UpOBaTb Ha3oBbie Tex-
Honorum (3aTpaTHOCTb — KauyecTBO), MPOBOAUTb aHa/MU3 anb-
TepHaTMBHbIX pecypcoB, COeOUHSATb B €OUHbIM MjaH HeCKOJIbKO
TexXHonorui 6e3 ux BUAOU3IMeHeHUs A8 NoNyYeHUs CIOXHOCO-
CTaBHOro MaTepuasbHOro U UHGOPMaLIMOHHOTO MPOAYyKTa;
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NpOBOAUTb OLLEHKY M UCMbITaHWe NoNy4YeHHOro NpoAyKTa;
NPOBOAUTb aHann3 NOTPebHOCTEN B TeX UM MHbIX MaTepuanb-
HbIX UJIM HPOPMALIMOHHBIX MPOAYKTaX;

OnuCbIBaTb TEXHONOMMYECKOe peLleHue C MOMOLLbIO TEKCTa, pU-

CYHKOB, rpadmueckoro nsobpaxeHus;

aHanmM3npoBaTb BO3MOXHbIE TEXHO/IOTMYECKUE peLleHus, ornpe-

[ensTb UX AOCTOMHCTBA U HEAOCTaTKU B KOHTEKCTe 3afaHHOM

cuTyaumm;

NpoBOAUTb U aHanu3MpoBaTb pa3paboTky u/unn peanusaumio

NPUKN3aAHbIX MPOEKTOB, NPEANOoaralowmXx:

onpepeneHne XapakTepUCTUK U pa3paboTky MaTepuanbHOro

NpoAyKTa, BK/OYas ero MoaennposaHue B MH(POPMaLMOHHOM

cpefe (KOHCTPYKTOpE), BCTpaMBaHWe CO3AaHHOro MHbopMauum-

OHHOrO NPOAYKTa B 3aAaHHY0 060/10uKY,

n3rotossieHMe MHGOPMALMOHHOIO NpoAyKTa Mo 3aAaHHOMY an-

ropuTMy B 3agaHHol obonouke;

NPOBOAUTb M aHaiM3UpPOBaTb pa3paboTky n/mam peanusaumio

TEXHONOMMYECKMX MNPOEKTOB, MpeanoaralWwmx:

+ OMTUMU3aLMIO 33aHHOro crnocoba (TexHonornu) nonyyeHus
Tpebylowerocs MaTepuanbHOro NpoayKTa (nocne ero npume-
HeHUs B CO6CTBEHHON NPAKTUKE),

- pa3paboTky (KOMBUHUpOBaHUe, U3MEHEeHWe MapaMeTpoB U
TpeboBaHUIN K pecypcaM) TEXHONOMMU MONyYEeHUs MaTepu-
anbHoOro N MHPOPMaLMOHHOTO NPOAYKTa C 3a4aHHbIMU CBOW-
CTBaMu;

NpoBoAUTb U aHanu3MpoBaTb pa3paboTky u/unun peanusaumio

NPOEKTOB, NpeAnonaraloLmnX:

+ nnaHupoBaHue (pa3paboTKy) MaTepuanbHOro NpoayKTa B Co-
OTBETCTBUM C 33fa4eli cobcTBeHHOW AeATeNbHOCTU (BKOYas
MOAEenMpoBaHue U pa3paboTKy [OKYMEHTaumm),

+ nnaHupoBaHue (pa3paboTKy) MaTepuasbHOro NMpoayKTa Ha
OCHOBE CaMOCTOSTE/IbHO MpPOBEAEHHbIX UCCNEAO0BaHUN Mo-
TpebuTen-cknx MHTEpeCoBs.

BbinyCKHMK MONYUNT BO3MOXHOCTb HayuMThCS:

BbISIBNISATb U dOpMynnpoBaTb npobriemy, TpebylolLylo TeEXHONO-

TMYECKOTO PELIeHUS;
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MOANPULMPOBATL MMetoLLMecs NPOAYKTbl B COOTBETCTBUM C CU-
Tyaumein/3akazoM/noTpebHOCTbIO/3a0auell OesaTeNbHOCTU U B
COOTBETCTBMM C MX XapaKTepuUCTMKaMKu pa3pabaTbiBaTb TEXHO-
Noruto Ha ocHoee 6a30BOW TEXHONOMN;

TEXHONOrM3MpPOBaTb CBOW OMbIT, NPEeACTaBAATb Ha OCHOBE pe-
TPOCMEeKTUBHOrO aHan13a U YHMbMKaLMKU eaTeNnbHOCTM onuca-
HWe B BUAE UHCTPYKLIMU MU TEXHOMOMMUECKOW KapTbl.

MpeaMeTHbie peaynbTaThi

[MporpaMMHbie TpeboBaHUs K 3HaHUSAM (pe3ynbTaTbl TeopeTuue-
CKOW NOAroTOBKM):

npasuia 6e3onacHol paboTbl C 3/1eKTPOHHO-BbIYUCIUTENBHBIMM
MallMHaMU U CpefcTBaMUu Ana cbopa NPOCTPAHCTBEHHbIX AaH-
HbIX;

OCHOBHbIE BUABI MPOCTPAHCTBEHHbIX AAHHbIX;

COCTaBHble YaCTU COBPEMEHHbIX reonH$PpOpPMaLMOHHbIX CepBU-
coB;

npocdeccMoHanbHoe NporpaMMHoe obecreueHue ana o6pabor-
KW MPOCTPaHCTBEHHbIX JaHHbIX;

OCHOBbI Y MPUHLUIMbI a3POCHEMKMU;

OCHOBbI U MPUHLMIbI paboTbl rNO6anbHbIX HABUTALMOHHBIX CMyT-
HukoBbix cucteM (THCC);

npencrasfeHue U BM3yanusaums MPOCTPAHCTBEHHBIX AAHHbIX
Ana HerlpodeccuoHanbHbIX NONb3OBaTENEN;

npuHumnbl 3D-MopenupoBaHus;

YCTPOMCTBO cOBpeMeHHbIX KapTorpadbuieckmx cepBucoB;
NnpeacTaBNneHUe U BU3yanu3aums MPOCTPAHCTBEHHBIX AAHHbBIX
Ana HeripobeccuoHanbHbIX NONb30BaTENen;

AelwundpupoBaHNe KOCMUYECKUX U306 paXkeHUH;

OCHOBBI kapTorpadun.

lMporpaMMHble TpeboBaHWS K YMEHUAM U HaBbikaM (pe3ynbTaTbl

NPaKTUYECKOWN NOAroToBKMN):

CaMOCTOSITE/IbHO pellaTb NOCTaBJIEHHYIO 33A4a4y, aHaM3npys 1
nopbupas MaTepuasbl U CPeacTBa 415 eé peLleHus;
CO34aBaTh U PacCuNTbIBaThb MONETHbIA NMnaH And 6ecnunoTHoro
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neTaTesIbHOro annapara;

+ 06pabaTbiBaTb a3pOCHEMKY U MONYy4aTb TOUHbIE OPTOdOTOMIaHbI
W aBTOMaTMU3MpPOBaHHbIe TPEXMEPHbIEe MOAEeNN MECTHOCTY;

« MogenupoBaTb 3D-06beKTbi;

+ 3aWMLaTb COBCTBEHHbIE MPOEKTbHI;

* BbIMOJHATb OLUGPOBKY;

+ BbIMONHATb NMPOCTPaHCTBEHHbIN aHaNus;

« €O3A4aBaTb KapTbl;

- €O37aBaTb NpocTellune reorpapuyeckme KapTbl pa3JIMiHOro co-
AepXaHus;

« MoaenupoBaTb reorpapmueckue obbveKkTbl U ABNEHUS;

* MPUBOAUTb MPUMEPbl MPaKTUYECKOTO WUCMOJIb30BaHWUSA reorpa-
dUYecKnx 3HaHUM B pas/IMuHbIX 06NacTax AeAaTelbHOCTU.

CucreMa oueHKM AOCTHMKEHUS NNAHUPYEMbIX PE3Yy/IbTaTOB
OCBOEHMSA OCHOBHOI 06pasoBaTenbHOIl NporpaMMbl OCHOBHOIO
obuwero obpasoBaHus

Buabl koHTpONS:

* MPOMEXYTOUHbINA KOHTPO/Ib, MPOBOAUMbIN BO BPeMs 3aHATUMN;

* UTOrOBbIA KOHTPOJ/Ib, MPOBOAUMbIA MOC/NE 3aBEpPLUEHUS BCEW
yuebHOU NporpamMmbl.

®opMbl NpoBepKu pe3yNbTaToB:

- HabnogeHue 3a obyyalolmMUcs B npouecce paboTbi;

* WUrpbl;

* WHAMBUOYanNbHbIE U KONIEKTUBHbIE TBOpUYECKUue paboThi;
- 6eceppl c 06yUaAIOLUMUCA U UX POAUTENSAMMU.

®PopmMbl noaBeneHNs UTOroB:

+ BbIMONHEHUE NpaKTUYeckKnx paborT;
+ TecTbl;

« aHKeTbl;

+ 3alMTa NPOEKTa.

WTorosas aTTectaumsa obyuarowmxcs NpoBOAUTCA MO pe3ynbTa-
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TaM NMoAroToBKM U 3alLUTbI MPOEKTa.
Ons oueHuBaHns pesTenbHOCTU OByualOWMXCH UCMOMb3YHOTCS
WHCTPYMEHTbI CaMO- U B3aMMOOLLEHKMW.

MpuMepHble NnporpaMmbl yuebHbIX NpegMmeToB, kypcoe (YT,
rae kak npumep nponucaHo «Keic 1 — 10 vacos», nocne kpaTtkoe
ornucaHue, YTo 3TO 33 KeWc, oN1caHue NovYacoBOE BbIHOCUM YXKe B
caM Keuc).
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[[ 77I-UMM€IDH0€ g'zeéﬁo—remm'zeacoe

anupogaHue

Paspenbl nporpaMmbl yue6Horo Kypca

Konuue-
CTBO 4acos

O6pazoBaTenbHas YacTb

3HakomMmcTeo. TexHuka 6esonacHocTn. BeogHoe 3aHsaTHe
(«MeHssa Mup»).

BeegeHue B reonHpopmMaumoHHbie TexHonoruu. Keiic 1:
«CoBpemeHHbie kapTbl, unn Kak onmcats 3emao?».

Keic 3HakoMuT 06yualowmnxcs ¢ pasHOBMAHOCTAMM AaH-
Hbix. Pewas 3apavy kelica, obyualowmecs npoxogsT cne-
aylolwme TEMaTUKKN: KapTbl U OCHOBbI UX GOPMUPOBaHUS;
U3yuyeHue YCIOBHbIX 3HAKOB U NPUHLMMOB Ux oTobpaxe-
HWUA Ha KapTe; CUCTEMbl KOOPAWHAT U NPOEKLUIA KapT, UX
OCHOBHbIE XapaKTepUCTUKKU U BO3MOXHOCTU MPUMEHeHUs;
MaclTab 1 ap. BcnoMoraTenbHble UHCTPYMeHTbl $dopMUpo-
BaHWsA KapTbl.

Keirc 2: «TnobanbHoe nosnumoHmposaHue “Haliam cebs
Ha 3eMHOM wape”».

HecMoTps Ha To, 4TO HaBMraToOpbl U CMOPTUBHBIE TPEKEpbI
CTann HEOTHEMJIEMO HaCTbIO HALWWEW XM3HU, MaNo KTO
3HaeT npuHuMn ux pabortsol. [Mpoias kelic, obyuaowmecs
yaHatot npo [JTOHACC/GPS — npuHumnel paboTsl, ucto-
puio, COBpeMeHHble cucTeMbl, npumeHeHue. MpumeHerne
norrepos. Buayanusauus TekcToBbIX aHHbIX Ha KapTe.
CoapaHue KapTbl UHTEHCUBHOCTM.

®oTorpacdmm 1 naHopambL.

Paspnen, NocBAWEHHDIN UCTOPUU U NPUHLIMNAM CO30aHUs
doTorpadun. Obyuatowmecs NO3HaKOMATCS € TEXHUKOU
cozfaHus doTorpadpum, MO3HAKOMATCS C BOZMOXKHOCTS-
MU NpUMeHeHUs doTorpadum Kak cpencTsa co3gaHus
yero-nubo.
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OcHoBbl aspodoTocbeéMKu. [puMmeHeHne 6ecnnnoTHbIX
aBMaLMOHHbBIX cucTeM B aspodoTochémke. Keic 3.1: «ns
yero Ha caMoM fene HyxXeH 6ecnuNoTHbIN neTaTenbHbIN
annapat?».

O61bEMHBIN Kelc, KOTOPbIN NO3BOAUT 06YHaIOWMMCS OCBO- 29
WTb MNOSHYIO TEXHOOMMHECKYIO LIEMOUKY, UCMONb3YeMYIO
KOMMEpYeCKMMK KOMMaHUAMU. YCTPOWCTBO U MPUHLIMNMbI
$yHkumoHnposaHusa bIJ1A, ocHoebl ¢oTO- M BUAEO-
CbEMKM M NPUHLMMOB Nepeaaun uHpopmaumm ¢ BINJ1A,
obpaboTka aaHHbIx ¢ BIJIA.

Keic 3.2: «MameHeHne cpenpbl BOKPYr WKOAbI.

MpoaonxeHue kerca 3.1. Obyualowmecs, nMes B CEBOEM
pacriopsxeHunn anekTpoHHyo 3D-mogenb wkonbl, npo-
6 LAO/MKAKOT BHOCUTb U3MEHEHMUS B NPOAYKT C uenbto 6naro- 10
ycTponcTea paroHa. Obyualowmecs NpoaoaKaloT coBep-
WeHCTBOBaTb CBOM HaBbik 3D-MoaenupoBsaHus, 3asepuas

NPOEKT.
7 MoaroToBka 3aWMTbl NPOEKTa. 5
8 3awmTa npoeKTos. 2
9 3aknountenbHoe 3aHaTue. [NogseaeHne ntoros paboTbl. 2

O6wue nonoxeHus

lMporpamma «leonHpOPMaLMOHHbBIE TEXHONOTUUY, ABNASCb HEOb-
XOAMMbIM KOMMOHEHTOM obLiero o6pa3oBaHusa Bcex obydalowmx-
csl, NpenocTaBnseT UM BO3MOXHOCTb MPUMEHSATb Ha NpaKTUKe 3Ha-
HUs ocHOB HayK. [lporpamMMa sBnseTcs pakTUUECKM €4UHCTBEHHbBIM
LUKOJIbHBIM Y4eBHbIM KYpCOM, OTPaXaloLmUM B CBOEM COAEpXKaHUMU
oblme NpuHUUNLI Npeobpasyiolen fedaTeNlbHOCTU YenoBeka U
BCEe acrneKTbl MaTepuanbHOW KynbTypbl. Kypc HanpaeneH Ha oBna-
AeHne obyuyaloWwmMMUca HaBbIkaMU KOHKPETHOU npeaMeTHo-npe-
obpasyiolein fesTeNbHOCTU, CO3AaHNE HOBbIX LEeHHOCTEW, YTo,
HECOMHEHHO, COOTBETCTBYET NoTPebHOCTAM pa3BuTMSA obLliecTBa.
B pamkax «TexHonorumM» npoucxoguT 3HaKOMCTBO C MUPOM Mpo-
deccuii n opueHTaums obyuatowmxcsa Ha paboTy B pa3nuHbix che-
pax obLecTBeHHOro NPOU3BOACTBa. [eM caMbiM obecnedynBaeTcs
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npeeMCcTBEHHOCTb Nepexoaa obyualowmxcs oT obuero kK npodec-
CMOHanbHOMY 06pa3oBaHUIO U TPYAOBOW AEATENIbHOCTH.

MporpamMMa npepmMeta «TexHonorus» obecneunsaeT $opmu-
poBaHue y obyuatolmxca TexHonoruyeckoro MoiwneHus. Cxema
TEXHO/IOMMYECKOro MbilwneHus (noTpebHoCcTb — uenb — cnocob —
pe3ynbTaT) No3BonseT Haubonee opraHMYHO pellaTh 3a4a4n ycra-
HOB/NIEHMSA CBA3eN MeXay obpa3oBaTesibHbIM U XXMU3HEHHbIM Mpo-
CTpPaHCTBOM, O6pasoBaTe/lbHbIMU pe3y/bTaTaMu, MOJyYeHHbIMU
NpyY N3y4eHUN pasnIM4YHbIX NpeAMeTHbIX obnacTel, a Takxe cob-
CTBEHHbIMM 06pa3oBaTeNibHbIMU pe3y/ibTaTaMu (3HaHUSMU, YMEHU-
SIMW, YHUBEpPCasnbHbIMU YY4€BHbIMU AENCTBUSMU U T. A.) U XU3IHEH-
HbIMMK 3aga4amn. KpoMe Toro, cxeMa TEXHOIOTMYECKOro MbilLeHUs
nossosiseT BBOAUTb B 06pa3oBaTenbHbIA NpoLecc CUTyauuu, aa-
IOLLME OMbIT MPUHSATUS NParMaTUYHbIX peleHUA Ha ocHoBe cob-
CTBEeHHbIX 0bpa3oBaTenbHbIX pe3y/ibTaToB, HauMHas OT pelleHus
6bITOBbIX BOMPOCOB U 33aKaHUYMBasi pelleHUWeM O HanpaB/ieHUsX
npopo/eHns obpazoBaHUA, MOCTPOEHUEM KapbepHbIX U XU3-
HEeHHbIX NnaHoB. TakMM ob6pa3oM, nporpamMa «leouHdpopmaTuka»
nossonseT cpopMMUpOBaTb y OBYyUaIOWMXCA pecypc NPaKTUUECKUX
YMEHMWM 1 OnbITa, HEOHBXOAUMDBIX ANA Pa3yMHOWN OpraHn3auum cob-
CTBEHHOW XXU3HU; CO3[aE€T YCNOBUSA AN Pa3BUTUS MHULMATUBHO-
CTU, n30bpeTaTenbHOCTU, TMBKOCTU MbILUIEHUS.

YyebHo-BocnnTaTeNbHbIN NpOLEecc HarnpassieH Ha popMMpoBa-
HUE U pasBUTUE Pas/INUHBIX CTOPOH OBy4YaroLMXCs, CBA3aHHbBIX C
peanu3auuen Kak Ux coObCTBEHHbIX MHTEPECOB, Tak U UHTEepecoB
oKkpyxatouiero Mupa. [1pu aToM rubkocTb NporpamMmbl No3sonseT
BOBJIEUb OBYyUatOLMXCA C pasUUHBIMKU criocobHocTamu. bonbwoi
06bEM NpoeKTHbIX paboT NO3BONAET YUECTb UHTEpEChl U 0CObeH-
HOCTU NIMYHOCTU Kaxkaoro obyuatolerocs. 3aHATUS OCHOBaHbl Ha
NIMYHOCTHO-OPUEHTUPOBAHHbIX TeXHOMornax obydyeHus, a Takxe
CUCTEMHO-AeAaTe/IbHOCTHOM MeTofe obydeHus.

DaHHas nporpaMMma npegnonaraeT BapuaTUBHbIA NoAxop[, Tak
Kak B 3aBUCMMOCTU OT obyuatoLerocs Nno3BosiSeT yBeUYUTb Unu
YMEHbLUMTb O6BEM TOM UNIM MHOW TEMBI, B TOM YUC/IE U CITIOXXHOCTb,
a TaK)ke NopsAOK NPOBEAeHUs 3aHATUM.
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OcHoBHoe copiep)xaHue y4ebHbIX NpeMeTOB Ha YypOBHE OCHOB-
Horo obuwero o6paszoBaHus

Ha npoTsxeHnn kypca nporpaMmmbl oby4atoLumecsi Mo3HaKOMSATCS C
pasIMYHbIMU reoMHPOPMaLMOHHBIMM CUCTEMaMMU, Y3HAIOT, B KaKUX
obnactax npumeHsieTcs reouHboOpMaTMKa, Kakme 3ajaunm MoXeT
peLuaTb, a Takke CMOryT CaM/ MPUMEHSATb €€ B CBOEl NMoBCefHEeB-
HoW »u3HU. Obyualowmecs 6a30BO YCBOAT MPUHLMM MNO3ULMOHU-
poBaHus c nomouwpio MHCC. Y3HaloT, kak MOXHO OpraHu30BaTb
c60p CNyTHUKOBbIX AAHHbIX, KAK OHWM MPEeACTaBSIOTCS B TEKCTO-
BOM BMAE U KaK UX MOXHO BU3yasnsmpoBaTtb. B paMkax nporpam-
Mbl BbiBepyT NpoeKTHOe HanpasieHue, Hay4yaTCsl CTaBUTb 3adauu,
uccnenoBaTh NpobneMaTuky, NIaHUPOBaTb BeAeHME MpPOEKTa U
rPaMoOTHO pacrnpenenaTb poan BHyTPU KOMaHAbI.

O6yualowmecs cMOryT rno3HaKoOMUTbCA C UCTOPUEN MpUMeHe-
HUs 6eCrMIOTHbIX NeTaTesbHbIX annapaToB. Y3HalOT O COBPEMEH-
HbIX 6eCrnMNOTHMKaX, CMOTYT pewwnTb pasfinuHble 3aaun C UX no-
MOLUbIO. Y3HalOT Takxke U 06 OCHOBHOM YCTPOMCTBE COBPEMEHHbDIX
6ecnunoTHbix cucteM. Obyualowmecs y3HaloT, Kak co34aéTcs no-
néTHoe 3apaHue ans 6ecnmnotHukoB. Kak npomssoauTcs 3anyck
W ganbHenwas cbémka ¢ nomowpto BAC. A Taioke nonyuyat Takme
pe3ynbTaThl CbEMKMU, Kak OpTodOTOMNaH N TPEXMEPHbIE MOAENM.

O6yualowuecs yrnybatca B TeXHONOrno o6paboTkm reofaHHbIX
nyTéM aBTOMaTM3MpPOBAHHOrO MOAENUpPOBaHMA 06bEKTOB MECTHO-
ctu. CaMocTOATENBHO CMOTYT BbIMOAHUTb CbEMKY MECTHOCTU MO
nonérHomy 3agaHuio. Cosganyt 3D-mopenu.

O6yualowmecs 03HaKOMATCS C pa3/IMYHBIMUA YCTPOMCTBaMM Npo-
TOTUNMPOBaHUSA. Y3HaloT obwme npuHUMNbl paboTbl YCTPOUCTS,
chepbl UX MNPUMEHEHUS U NPOAYKTbl AEATENbHOCTU AaHHbIX
yctpolicts. O6yuatowmecs HayyaTtcs rotoButb 3D-Mopenu ans ne-
yaTU C MOMOLLBIO IKCMOPTa AaHHbIX. lononHaT Mogenu nNo gaHHbIM
as3poPOTOCHEMKIN C MOMOLLBIO pyYHOro MoaenuposaHus. [Npume-
HAT YCTPOUCTBA A/ MPOTOTUNMUPOBAHUS ANs MeyaTu 3aaaHUs.

O6byuaowuecs M3yyaT OCHOBbI B MOArOTOBKE Mpe3eHTauuu.
CospapyT eé. [NoaroToBaTca K NpeacTaBNeHUIO pealu30BaHHOro
npotoTtuna. MNpeacTassT ero, 3awuLas NpoexT.
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[MpuMepHbIA yuebHbI NnaH ocHOBHOro obLiero ob6pasoBaHus
lMpuMepHbIN KaneHpapHbi yuyebHbid rpadmk Ha 2019/2020
yuebHbIV rog

Mepuop obyueHns — ceHTs6pb-Mai.
KonuuectBo yuebHbix Hepenb — 34.
Konuuectso vacos — 68.
Pe>xxum npoBeaeHus 3aHaTMiA: 2 pa3a B Hepento.
[Mpa3gHWyYHbIe U BbixoAHbIe AHU (MO NMPOU3BOACTBEHHOMY Ka-
neHpapto Npw WeCcTURHEBHOW pabouelt Hepene):
KanukynsapHbiit nepuon;:

Ne
n/n

Mecsy,

®Popma
3aHsaTUA

Kon-
BO
vacos

Tema 3ansntns

Popma koH-
Tpons

CeHTn6pb

n/mne

2

3HakomcTBo. TexHu-
Ka 6e3onacHOCTH.
BeopgHoe 3ansTUHE
(MeHss Mmup+).

Becepna

CeHTs6pb

n/mne

HeobxoanmocTsb
KapTbl B COBpeMEHHOM
mupe. Chepbl npume-
HeHUs, NepcreKkTUBb
MCNonb30BaHUsA KapT.

becena

CeHTn6pb

n/mne

BekTopHbie gaHHbie
Ha KapTax. 3HaKoM-
cteo ¢ Be6-TUC.
LiseT kak aTpubyTt
KapTbl. 3HAKOMCTBO C
KapTorpadunueckmMmm
OHNaliH-cepBUCcaMu.

becepna

CeHTs6pb

n/mp

Ceet u user. Ponb
uBeTa Ha KapTe. Kak
3acTaBuThb UBeT pabo-
TaTb Ha ceba?

becena

OkTa6pb

n/mp

CozpaHue u nybnu-
Kauusa cob6CTBEHHOM
KapTbl.

HemoHcTpa-
UUs peleHus
Kelica

OkTa6pb

n/mnpe

Cuctembl rnobanbHoro

NO3ULUMOHUPOBAHUA.

becena
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OkTa6pb

J/mP

lMpuMeHeHue cnyTHU-
KOB A NO3ULIMOHM-
poBaHus.

JeMoHcTpa-
uma pewieHus
Kenca

OkTa6pb

ny/npe

Uctopus dpoTtorpa-
$un. Pororpadus
KaK cnocob usyyeHus
OKPY>KaIoWEro MUpa.

becena

Hos6pb

N/mP

XapakTepnctukm ¢o-
Toannapatos. [lony-
yeHue Ka4yecTBEHHOro
$poToCHUMKa.

becena

10

Hos6pb

J/mP

CozpaHue chepn-
4yecKux naHopam.
OcHoBHble NOHATUSA.
Heobxoanmoe obo-
pymoBaHue. TexHuka
CbEMKU chepnuecknx
naHopaM pa3nnuyHOn
annapaTypoi.

becena

"

Hos6pb

n/mne

CoszpaHue cdepu-
yecKkux naHopam.
Cwmuska nonyyeHHbIX
doTtorpaduii. Koppek-
LuA 1 peTyllb NaHo-
pam.

Tectuposa-
Hue

12

Hekabpsb

n/mnpe

®MoTorpammeTpus U
ee B/IsHUE Ha coBspe-
MEHHBIN MUP.

becena

13

Jexabpb

nynpe

CueHapun cbeMku
obbekToB O/15 nocrne-
AYIOLWEro NoCTPOeHMs
MX B TPEXMEPHOM
BuAe.

becena

14

Jexkabpb

nynpe

MpuHUMN nocTpo-
eHUA TpexXMepHoro
nsobpaxeHus Ha
KomnbloTepe. PaboTa
B hoTOorpammeTpu-
yeckoM MO - Agisoft
Metashape unu aHa-
normnuHom. Ob6paboTka
OTCHATOro MaTepuana.

becena

]— €0UH¢)0[UMMJMOHHHE TEXHOAOZUU
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15

Jekabpb

J/mP

becnunoTtHuk B
reovH$opMaTUKe.
YerpolicTteo v npume-
HeHWe OpoHa.

becena

16

flHBapb

J/mP

TexHuveckne ocobeH-
Hoctn bBINMJ1A.

becena

17

An-
Bapb-QPes.-
panb

n/mnpe

MunotnpoeaHue

BIAA.

Tectnposa-
Hue

18

®Mespanb

n/mne

MUcnonbsosaHue
6ecnunoTHUKa ans
CbEeMKM MECTHOCTM.

HemoHcTpa-
UUs peleHus
Keunca

19

Mapt

Jiynp

BosHukalowme npo-
6nembl Npu cozgaHnn
3D-mopenen. Cnoco-
6bl pegakTMpoOBaHus
TpexMepHbIX Moae-
nen.

becena

20

MapTt

NP

TexHonormm npoToTn-
nuUpoBaHus. YcTpoit-
CTBa AN BOCCO3-
OaHUs TPEXMEpPHbIX
mogaenenn. Pabora ¢
3D-npuHTepom.

becepna

21

MapTt

ny/npe

Pusumyeckme n
XUMUYECKUE CBON-
cTBa NnacTmKa s
3D-npunTtepa. MNevatb
TpéxMepHoi Moaenu
LLIKOTbI.

Tectuposa-
Hue

22

MapTt

n/ne

Pabota B NO pnsa
py4YHOro Tpexmep-
HOro MogenuMposa-
Hus — ScetchUP nau
aHa/IorMYHOM.

becena

23

Anpenb

J|/1P

SkcnopTupoBaHue
TpexMepHbIX dhalnos.
MpoekTuposaHne

cobcTBEHHOM CUeHbL.

becena
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24 | Anpenb n/mne 2 MevaTs Mogenm becena
Ha 3D-npuHTepe.
OdopmneHue Tpex-
MepHOW BeleCTBeH-
HOW Mopenw.

25 Man ne 3 MoaroToeka 3aWwuTbl
npoexra.
26 Marn ne 2 3awmTa npoekTos. JemoHcTpa-
ums peleHus
KelcoB
27 Maia n/mpe 2 3akniountensHoe

3anstne. NoaseneHne
utoros paboTbl. [na-
Hbl No gopaboTke.

Cucrema ycnosmii peannsaumm ocHOBHOM
obuweobpazoBaTenbHOM NporpaMMmbl
OnucaHune KappoBbIX YC/IOBUIA peanm3auum oCHOBHOM obpasoBa-
TenbHOW NPOrpaMMbl OCHOBHOrO obLero o6pa3oBaHus (onucaHne
KOMMeTeHLUMA HaCTaBHUKA)

HacraBHuk nporpammbl «[eouHdopmaTmka» paboTaeT Ha cTbike
CaMbIX aKTyasibHbIX 3HAHWUK MO HarpaB/JIEHUIO reoNpPOCTPAHCTBEH-
HbIX TEXHOJIOTMUI, @ TaKXKE reHepupyeT HOBble MOAXOAbI U peLleHUs,
BOM/IOLWAas UX B peasibHble npoekTbl. HacTaBHuk aBnseTcsa rpamor-
HbIM CMEeuManncToM B obnactn reouHGOPMALMOHHBIX CUCTEM,
CNneguT 33 HOBOCTSIMU CBOEW OTPac/u, U3yyaeT HOBble TEXHOJIO-
run. O6nagaet HaBbIkaMU MPOEKTHOW AeATe/IbHOCTU, BHEApss eé
NMPUHLMMbI B NpoLecc obyueHus.

HacTaBHMK B paBHOM cTeneHM obnagaeT Kak CUCTEMHOCTbIO
MbILWIeHUs, Tak U AyXOM TBOpUYecTBa; MobuneH, yMeeT paboTaTh B
KOMaHAe, KpUTUUECKU MbIC/TUTb, aHAaNIM3UPOBaTh M 0606WaTh OnbIT,
reHepupoBaTb HOBOE, YMEET CTaBMTb 33Z1aUu U peLlaThb UX, a TaKKe
paboTaTb B ycnoBusx HeornpepaenéHHOCTU U B paMKaxX MpOEeKTHOM
napagurmsl. [lOMUMO 3TOro, HacTaBHMK 06NapaeT NesarorMYeckom
XapU3MOW.
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[]] Coge,w/cauue ICgIDCﬁ

OcHoBHble paspenbi nporpaMMbl yde6Horo Kypca

1. BeBepeHue B OoCHOBbl reoMH$OPMALMOHHBIX CUCTEM U npo-
CTPaHCTBEHHBIX AAHHBIX.

O6yualowmecs NO3HAKOMATCA C Pa3/IMYHbIMU COBPEMEHHbIMU re-

OWHG$OPMaALMOHHBIMU CUCTEMaMMU. Y3HalOT, B Kakux obnactax npum-

MeHsieTcs reouH$OpMaTUKa, KaKMe 3a4a4M MOXET peLLaTh, @ TaKKe

Kak obyualolimecss MOryT CaMu NMpUMeHsTb €€ B CBOel NOBCEeAHEB-

HOM XWU3HMW.

2. Ypok pa6otbl c [JTOHACC.

O6yuaiowmecs 6a30BO YCBOAT MPUHLUMN MO3ULIMOHUPOBAHUSA C

nomouybto MHCC. Y3HaloT, kak MOXHO opraHn3oBaTb c60p CMyTHU-

KOBbIX AaHHbIX, KaK OHU NPEACTaBNAIOTCS B TEKCTOBOM BUAE U Kak

WX MOXXHO BM3YyaJIN3MpPOBaTh.

3. Bbibop npoekTHOro HanpaB/ieHUs U pacnpegeneHue pone.

Bbibop npoekTHoro HanpasneHus. [locTaHoBka 3apaun. Mccnepo-

BaHue npobnemaTtuku. [NnaHuposaHme npoekTa. Pacnpepnenexne

ponen.

4, YcTpoicTBO U NpUMeHeHue 6eCNMNOTHUKOB.

O6yuatowmecs nosHakoMaTcs ¢ ucropmen npumeHenms bAC. Ys-

HaloT o coBpeMeHHbIx BAC, kakve 3a4auu MOXHO peLLaTb C UX No-

MoOLUbIO. Y3HaIOT Tak)Ke OCHOBHOE YCTpOMCTBO coBpeMeHHbix BAC.

5. OcHoBbl cb&€MKHU ¢ 6ecrnMnoTHUKOB.

Obyualowmecs y3HaloT, KaKk CO343éTca NonértHoe 3ajaHue Ans

BAC. Kak npousBoguTcs 3anyck U panbHeuwwas CbéMKa ¢ NomMo-

wpto BAC. A Taioke Kakue pesy/nbTaTbl MOXHO MOYYUTb U KaK 3TO

cpenatb (nonyyeHue optodoToniaHa U TPEXMEPHOU Mogenu).

6. Yrny6néHHoe nsyyeHue TeXHoONorum o6paboTku reogaHHbixX.

ABTOMaTU3UpoBaHHOe MopenupoBaHUe O6bEKTOB MECTHOCTU C

nomowpio Agisoft PhotoScan.

7. C6o0p reopaHHbIX.

AspodoTocbéMka, BbiINoONHEHNE CbEMKU MECTHOCTU MO MONETHO-

My 3a4aHuIo0.
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8. O6paboTka 1 aHaNU3 reoaaHHbIX.

Coszpanue 3D-mopenen.

9. UayueHue ycTpolicTBa ANA NPOTOTUNNPOBAaHUS.
O3sHakoMneHue ¢ yCTpoOMCTBaMM MpOTOTUNUPOBaHUs, NPefoCcTaB-
neHHbiMK obyuatowmmcs. Obyuvalowmecs y3HaloT obme NpuHUM-
Nbl paboTbl YCTPOWCTB, @ Tak)Ke KOrAa OHU MPUMEHSIOTCS U YTO C UX
MOMOLLbIO MOXHO MOTYUYUTb.

10. MoaroroBka AaHHbIX ANs YCTPOUCTBA MPOTOTUNMPOBaHUS.
MoaroTtoeka 3D-Mopenein, akcnopT AaHHbIX, MOArOTOBKA 3a4aHUM
no nevaTu.

11. MporoTunuposaHue.

[MpyMeHeHue ycTpolicTe npototTunuposaHus (3D-npuHTep).

12. NMocTpoeHne NpOCTPaHCTBEHHbIX CLIEH.

LHononHeHne Mopgene No AaHHbIM a3podPOTOCHEMKM C MOMOLLBIO
PYy4YHOro MOAENMpOBaHUs M MOArOTOBKA K MeyYaTn Ha YCTPoMCTBax
NPOTOTUNUPOBaHUS.

13. MNoaroToBka npe3seHTaumiA.

N3yueHune ocHoB B nogrotoBske npeseHTaumn. Co3paHne npesex-
Taumu. [NogroToeka K NpeacTaBNIeHUIO peanu3oBaHHOMO NPOTOTU-
na.

14. 3awmTa NpoeKToB.

[MpencTaBneHue peanvMsoBaHHOro NMpoToTUNA.
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]V. TeMdTM'leC Koé NAAH MIDOgﬂ Hue

2 Paapenbl nporpamMmbl yuebHoro Kypca Bcero
n/n porp n ‘yp yacos
1 3HakomMcTBO. TexHuka 6ezonacHocTu. BeogHoe saHsaTHE 2
(«MeHsas Mmup»).
2 BeeneHue B reouHpopMaLuoHHble TexHonoruu. Keiic 1:
«CoBpeMeHHble kapTbl, unu Kak onucatb 3emnio?».
21 Heo6xoanmocTb kapThl B coBpemeHHOM Mupe. Chepbl npu- 2
T MEHEeHUS, NepCneKTUBbl NCMONb30BaHUA KapT.
BekTopHble AaHHbIe Ha kapTax. 3HakoMcTeo ¢ Be6-TUC.
2.2. | Usert kak aTpubyT kapTbl. 3HaKOMCTBO ¢ KapTorpaduueckuMm 2
OHNalH-cepBUCaMM.
23 Csert 1 uget. Ponb uBeTa Ha kapTe. Kak 3actaButb uBeT pabo- 1
"~ | TaTb Ha ceba?
2.4. | Cozpanne n nybamkaumns cobCTBEHHOM KapTbl. 2
3 Keiic 2: «MnobanbHoe nosuumoHuposaHue “Haitam cebs Ha 4
3eMHOM wape”».
3.1 CucTeMbl rno6anbHOro NO3MLMOHMPOBAHUS. 2
3.2 MpuMeHeHue CnyTHMKOB AN NO3ULUMOHMPOBaHUS. 2
4 ®PoTtorpaduu u naHopamsl.
41 NcTopua dotorpadum. Potorpadus kak cnocob naydeHus 1
o oKpyXatowero Mmupa.
4.9 XapakTepucTuku poToannapaTos. [onyueHue KauecTBeHHO- 2
= | ro poTocHUMKa.
CospaHue chepuueckux naHopaM. OcHOBHble NOHATUS. He-
43 obxocanmMoe obopyaosaHue. TexHuKka CbEMKM chepuuecknx )
" | naHopamM paznnuHoit annapaTtypol (kamepbl cMapTdoHoB 6e3
WTaTMBOB, uMdposble GpoToannapaTbl CO WTAaTUBAMU U T. 4.).
Ll CospaHue cdepuueckux naHopam. Clumeka NONYUYEHHBIX 4
| doTorpaduin. Koppekumsa u petywb naHopam.
OcHosbl aapodorocbémkiu. NpumerHerune BAC (6ecnunor-
5 HbIX aBUALIMOHHbBIX cucTeM) B aspodoTocnémke (Keiic 3.1:
«Ilns uero Ha caMOM aene HYXeH 6ecnUNOTHDIN neTaTenb-
HbIW annapaT?»).
S ®MoTorpaMMeTpus U €€ BANSHUE Ha COBPEMEHHbIA MUP. 1
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59 CueHapun cbéMKM 06BEKTOB ANA Nocneaylolero nocTpoe- )
- HUA UX B TPDEXMEPHOM BUAE.
MpUHUMN NocTpoeHUs TpEXMepHOro 3o6paXxeHus Ha KOM-
53 netotepe. Pabota B poTorpammerpuueckom MO — Agisoft 4
" | PhotoScan nnu aHanornyHom. O6paboTka oTcHATOro MaTe-
puana.
54 BecnunoTHuk B reouHpopmMaTuke. YcTponcTBO U npUMeHe- 2
o HUe apoHa.
55. | TexHuueckme ocobernHoctu BI1J1A. 2
5.6. | MNMunotuposanue BIJ1A. 6
5.7 Ncnonb3oBaHme 6ecnnnoTHMKa A5 CbEMKU MECTHOCTW. 6
58 BozHukatowue npobnemol npu cospaHum 3D-mopenen. Cno- 3
" | cobbl pepakTMpoBaHUa TPEXMEPHLIX Moaenei.
59 TexHonornun npotoTunpoBsaHus. YCTpOUCTBa AJis BOCCO3Aa- 2
| Hus TpéxmepHbIx Moaenei. Pabota ¢ 3D-npuHTtepom.
510 Duanveckme n XMMMYecKne CBOMUCTBA NIaCTUKA AN 1
" | 3D-npunTepa. NeuaTb TpéxMepHON MOAENM WKObI.
6 Ketic 3.2: «M3smeHeHue cpeabl BOKPYr WKOAbI».
6.1 Pa6ota B MO ans pyuHoro TpéxmepHOro MoAeNNpoOBaHUA — 1
o SketchUp nnm aHanoruuHom.
6.2 SkcnopTuposaHue TpéxMepHbix daitnos. [lpoekTnuposaHue 7
- coBCTBEHHOWM CLEHBL.
6.3 MNeuaTo mogenn Ha 3D-npunTepe. OdopmneHune Tpéxmep- 2
- HOW BELWECTBEHHOMN MOAENW.
7 lNonroToBka 3aWMTeI NPOEKTa. 3
8 3awmTa NpoeKTos. 2
9 3aknountensbHoe 3aHaTue. MNoaseneHue utoros paboTob. )
MNnaHbl Nno nopaboTke.
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V Keiicst, 5xo(qﬂague b npozparMy

Keiic 1. CoBpeMeHHbie KapTbl, unin Kak onucarb 3emnio?
Keic 3HakoMuT obyualowmxcs ¢ pa3HOBUAHOCTAMU AaHHbIX. Pe-
Wwas 3apavy Kelica, obyvalowmecs NpoxoasaT clegyowme TeMaTu-
KW: KapTbl U OCHOBbI UX GOPMUPOBAHUS; U3yUEeHUE YCIIOBHbIX 3Ha-
KOB M MPUHLIMMOB MX OTOBpaXxeHUs Ha KapTe; CUCTEMbl KOOPAUHAT
W NPOEKLMA KapT, UX OCHOBHbIE XapaKTePUCTUKU U BO3MOXHOCTH
NpUMeHeHusa; MaclTab U Ap. BCrnoMoraTesibHble UHCTPYMEHTbI
dopMupoBaHus KapTbl.

Keiic 2. [nobanbHoe noamumoHupoBanue
«Haitau cebs Ha 3eMHOM Wape».
HecMoTps Ha To, YTO HaBUraTopbl U CNOPTUBHbIE TPEKEPbI CTanu
HEeOTbEMJ/IEMOM YacTblo Hallel XMU3HM, MaJIO KTO 3HAET MPUHLMN
ux pabotbl. [1ponas keic, obyuatowmecs ysHatot npo [NMTOHACC/
GPS — npuHuuMnbl paboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI,
npuMeHeHue. [1pumeHeHue norrepos. Buayanusaums TekcToBbix
AaHHbIX Ha kapTe. Co3aaHue KapTbl UHTEHCUBHOCTU.

Keiic 3.1. AspodoTocnémia. «[lna yero Ha caMOM aesie HyXXeH
6ecnunoTHbIN NeTaTenbHbIN annapar?».
O61bEMHbIN Kelc, KOTOPbIA NO3BOJIUT O6YUatOLLMMCS OCBOUTL NOJ-
HYIO TEXHOJ/IOMMYECKYH LIerOouKy, UCMOMb3yeMylo KOMMepUYecKu-
MU KOMMaHUSMU. YCTPOMCTBO U MPUHLMIMbI PYHKLUOHUPOBaHUS
BMNJ1A, OcHoBbl $OTO- M BUAEOCBEMKM M MPUHLMIMOB Nepenayu
uHdopmaumu c BINJ1A, o6paboTka aaHHbix ¢ BI1J1A.

Keiic 3.2. UsmeHeHme cpeabl BOKpPYr WIKOAbI.
MpoaonmkeHue kelica 3.1. Obyuatowmecs, uMes B CBOEM pacnops-
XeHuun anekTpoHHyo 3D-Mopenb Wkonbl, NpoAoMKalOT BHOCUTb
U3MEeHeHMA B NPOAyKT C Lenbto 6naroycTporcTsa parioHa. Obyua-
IoLMecs NPOAO/IKAKT COBEPLIEHCTBOBaTb CBOWU HaBbik 3D-Mope-
NUpoBaHUs, 3aBepLuasl MPoeKT.
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VI Marepumbuo-rexw'zecme yuoguﬂ
peaiuzayuu ocHobHo(l oélbadzogmuwoﬁ
npoLpamMit

(no cyTn, obbvepuHeHMe Bcex pecypcoB, MpONUCcaHHbIX B Keicax)

Cnucok o6opynosanus

KomnblotepHbivi knacc UKT

« MOY (npuHTep, ckaHep, kornup) MuHuManbHble: ¢opmMmaT A4,
nasepHbin, 4/6, 1 wT.

+ HoyTtbyk HacTaBHMKa C MpeaycTaHOB/JIEHHOM OMepaLUoOHHOM
cucTeMoin, oPpUCHBIM NporpaMMHbIM obecneyeHneM Nponssoau-
TenbHoCTb npoueccopa (no tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He MeHee 2000 eguHUL; 06b-
€M onepaTMBHOM MaMATU: He MeHee 4 [6; o6béM HakonuTens
SSD/eMMC: He meHee 128 I'6; IO pns npocMoTpa U pedakTu-
pPOBaHUA TEKCTOBbIX AOKYMEHTORB, 3/IeKTPOHHbIX Tabnuy, 1 npe-
3eHTaumin pacnpocTpaHéHHbix ¢popmaTtos (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlsx,.odp, .ppt, .pptx)., 1 wT.

- Hoyt6éyk ¢ npepycTtaHOBAEHHOW OMEpPaLUOHHOW CUCTEMOWN,
oducHbIM NporpaMMHbIM obecneueHneM. HoyTtbyk: He Huxe
Intel Pentium N (unu Intel Celeron N), He Huxe 1600 MIu,
1920x1080, 4Gb RAM, 128Gb SSD; npoussoantensHocTs Npo-
ueccopa: He MeHee 2000 eaunuy; MO ans npocMoTpa U pe-
AaKTUPOBaHUSA TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX Tabnuy n
npeseHTauMii pacnpocTpaHéHHbIx dopmMaTos (.odt, txt,.rtf,.doc,
.docx, .ods, .xls, .xlsx, .odp, .ppt, .pptx)., 10 wr.

+ UHTepakTueHbiit koMnnekc. Konnuectso ogHOBpeMeHHbIX Kaca-
HUN— He MeHee 20.,1 wr.

Ypok TexHonorum

ApnnuTtuBHoe obopynoBaHue

« 3D-o6opynosaHue (3D-npuHTep). MUHMManbHbIE: TUN NPUHTE-
pa: FDM; matepuan: PLA; pabouunii cton: c nogorpesoM; pabo-
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yaa obnactb (XYZ): ot 180x180x180 MM; ckopocTb neyaTu: He
meHee 150 MM/cek; MMHMManbHas TonwuHa cnos: He 6onee 15
MKM; PpopMaT ¢arnos (ocHoBHbie): STL, OBJ; 3akpbiTbili Kopnyc:
Hanuuume., 1 WwT.

+ Mnactuk gnsa 3D-npuHTepa. TonwmHa nnactukoson Huth: 1,75
MM; MaTepuan: PLA; Bec kaTywkun: He meHee 750 rp., 15 wr.

« MO pna 3D-mopennpoeaHma. O6nauHbii nHctpymeHt CATP/
ACYT1, oxsaTbiBatowmi1 Becb npouecc paboTsl ¢ U3genmsamm — ot
NPOEKTUPOBAHNSA A0 U3rOTOBJIEHMS.

HononHuTtensHoe o6opynoBaHue

- WneM BuptyansHon peanbHoctM Obuiee paspelueHve He Me-
Hee 2160x1200 (1080%1200 pgns kaxporo rnasa), yron o63opa He
meHee 110; Hannume KoHTponnepos — 2 WT.; HAAMUYNE BHELWHUX
[AaTYMKOB — 2 WT.; pa3beM A5 NOAK/IOYEHUS HAYLWHUKOB: Hanu-
uMe; BCTPOEHHas kaMepa: Hanuuue. 1 KoMnaekT.

« Wratne pnsa kpenneHus 6a3oBbix cTaHUUK. KoMnnekT n3 asyx
wraTtneoB. COBMECTMMOCTb CO LUNEMOM BUPTYa/lbHOW peasibHO-
ctn, 1 koMnnexT.

« Hoytéyk ¢ OC gns VR-wnema. Konnuectso spep npoueccopa
- He MeHee 4. TakToBas yacToTa Npoueccopa - He MeHee 2500
MTlu. Bupeokapta - He Huxe Nvidia GTX 1060, 6 6 suaeona-
maTb. O6bem onepaTneHOM NamMsaTu - He meHee 8 r6., 1 WT.

+ MHorononb3oBaTenbckas cMcTeMa BUPTYasibHOW peanbHOCTU C
6-KOOPANHATHBIM OTC/I@XMBAHUEM MOJIOXKEHUS MONb3oBaTeNel,
1 koMnAeKT.

TpeboBaHu1s K cUCTEME BUPTYabHOW peasibHOCTU:

+ noanepXXka MOBU/IbHbLIX LIIEMOB BUPTYasbHOW peanbHOCTU
nop ynpaeneHnem OC Android;

+ MNoAdepXKKa YMNpPaBsoWNX KOHTPOIEPOB C BO3MOXHOCTbIO
6-KOOPANHATHOrO OTCNEXUBAHUS MOJNIOXEHUS B MPOCTPaH-
cTBe;

+ TEeXHONOrus MosIHoM KoMneHcauuu nara (anti-latency): uso-
6paxeHue AO/MHKHO BbIBOAUTLCA OIS TOUEK, B KOTOPbIX OKa-
XYTCAl NeBblA M MpaBblil rNa3a NMonb3oBaTesNs Yepe3 BpeMs,
KOTOpOEe AO/HKHO MPOUTU C MOMEHTa Hayana onpegeneHus
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MeCTOMNOJIOXKEeHNA TNa3 nonb3oBarend 40 MOMeHTa OKOH4a-
HUA BbIBOAA M306pa)I(EHI/IF|.;

niaoLwaab OTCNeXUBaHUA No/ib3oBaTeNlen — He MeHee 16 kB. M;
KONIMYECTBO Nosb3oBaTesiel — He MeHee 3 yen.

TpeboBaHUs K CUCTEME OTC/IEXMBAHUS MONOXKEHUS NoNb3oBaTe-
neu (TPEKMUHra):

TUMN CUCTEMbI OTCNEXMUBAHUSA: 6-KOOpAMHATHas cUcTeMa oT-
CNexwBaHus;

0o6LWwmMin BeC OAHOTo YCTPONCTBa TpeKUHra — He 6bonee 20 T;
TEXHOJIOTUS: OMTUKO-UHEPLMANbHBIN TPEeKMHI, aKTUBHble
Mapkepbl, paboTaiowme B MHPpaKpacHOM AuanasoHe;

yron ob3opa ontuyeckor cucteMbl — He MeHee 230 rpaay-
COB;

BpeMsl OTKJ/IMKA CUCTEMbI TPEKMHra — He 6onee 2 Mc;
pa3MeLleHMe CeHCOpPOB: Ha 06bekTe OTCNeXUBaHUS;
CeHcopbl, UCronb3yeMble AJis OTC/IEXUBaHUS LWIEMOB BUp-
TyanbHOW peanbHOCTU U ANs OTC/EXUBAHUSA ABVXKEHUIN PyK
nonb3oBaTenen, 4OMKHbI 6bITb UAEHTUUYHBIMU U B3aNMO3aMe-
HAEMbIMU;

pa3MeLlleHme akTUBHbIX MapKepOB: HaroJIbHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHIa BOSKHbI MOHTUPOBaTHCA
Ha non, 6e3 Heo6Xo0AUMOCTU NOTONOYHOrO/HAaCTEHHOrO MOH-
Taxa;

Ha/lMyMe CeHCOPOB B COCTaBe eAUHOro YCTPOMCTBa TPEKUHTa:
akcenepoMmeTp, FrMpOCKOn, ONTUYECKUA CEHCOP;

YyacToTa OTC/IeXUBAHUS MONIOXKEHMWS MONb30OBaTeNs:

- akcenepometp: He MeHee 2000 Bbi6opok/c;

- rupockon: He MeHee 2000 BbiGopok/c;

- ONTUYEeCcKUli ceHcop: He MeHee 60 BbIBopok/c;
MOrPeLHOCTb OTCNEXUBAHUS MOSIOXEHUSI MOAb30BaTeNs B
NPOCTpaHCTBe Ha nyowaam 6 M x 6 M — He 6onee 10 MMm;
MUHUMalNbHOE KOJIMYECTBO Mosb3oBaTe/el, NoaaepxvBae-
MO€ CUCTEMOW TPEeKMUHra, He MeHee 3 uen.

TpeboBaHuA K NMOKasaTeNsM XpaHeHUs, TPaHCMOPTUPOBKM U Ha-
CTPOMUKMU:

BPEeMs MOJIHOrO pa3BEPTbIBAHUSA U HACTPOUKU CUCTEMbI ANA
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nnowaau orcnexmsaHus 16 ke. M —He 6onee 90 MuH;

+ HeobxopuMocTb KanubpoBKM B mpouecce 3KCrayaTaumm —
OTCYTCTBYET;

« TeMmnepaTypa xpaHeHus: -30°C.. + 50°C.

TpeboBaHus K cnocobam ynpasneHus MHTEPaKTUBHbIMU MOAENSI-
MU:

+ nopaepxka 6-KOOPAMHATHOrO OTCNEXUBAHWUA MONOXEHUS

yrpaB/siloWnX YCTPOWUCTB B MPOCTPaHCTBeE.
TpeboBaHus kK NnporpaMMHOMY obecreueHuto:

+ noanepxka CUCTEMON TPeKMHra OrnepauMOHHbIX CUCTEM:
Windows, Android;

+ rpepocTaB/ieHWe HeOorpaHUYEeHHOW MO BPeMEHMU UCMOJb30-
BaHUs NPOCTON (HEeUCK/IIOUNTENIbHOW) JINLLEH3UM Ha KOMMEp-
yeckoe WCronb3oBaHWe MnporpaMMHoro obecrneueHus cu-
cTeMbl TpekuHra Ha oauH wneM ¢ OC Android (6eccpouHas
nuueH3us) — 3 Wr.

O6lume TpeboBaHus:

+ HanuuMe MOBUNbHBIX LWNEMOB BUPTYaNbHOW peanbHOCTU
Oculus Go unu aHanor — 3 wT,;

+ HanuuMe KOMMJIeKTa NpOBOAOB M 3apsifHbIX YCTPOWUCTB AJis
6ecnepeboiiHol paboTs..

+ ®otorpammetpuueckoe NMO. MO ans 06paboTkn nzobpaxeHun
v onpepeneHns GpopMbl, pa3MepOB, NMOIOXXEHWUA U UHbIX XapaKTe-
pUCTUK O6bEKTOB Ha MNNOCKOCTM UMM B NpocTpaHcTee., 1 wr.

- KeappokonTtep Mavic Air. KoMmnakTHbIl KBagpokonTep ¢ Tpéxo-
ceBblM cTabunusaTopoM, kamMepoin 4K, MakcumanbHOW panbHo-
CTblO Nepepayum He MeHee 6 kM., 1 wr.

- Keappokontep DIl Tello. KsanpokonTtep ¢ kamepol4, Bec He 60-
nee 100 r B cbope c nponennepoM 1 KaMepoi; ONTUUECKU aaT-
UMK onpeaeneHns No3nuumn — Haanune; BO3MOXXHOCTb YAANEH-
HOro NPOrpaMMUpPOBaHMA — Haauuue., 3 L.

MepnuasoHa

- ®otoannapat c 0bbekTUBOM. Konuuecteo 3dpPpeKkTUBHbIX NUKce-
net — He meHee 20 MaH., TwT.

- Bupeokamepa. [NnaHwert (gns obecneyeHns coBMecTUMoOCTH €
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2.3.6) c NpuMepHbIMM XapaKTepUCTUKaMU:
+ AuaroHanb/paspeweHue: He MeHee 2048x1536 nukcenew;
+ OuaroHasb 3KpaHa: He MeHee 9.7";
 BcTpoeHHas namaTb (ROM): He meHee 32 'B;
+ paspeweHue poTokamepbi: He MeHee 8 Mn;
- Bec: He 6bonee 510 ;
- BbicoTa: He 6onee 250 MM., 1 wiT.
« Kapra namatu ana dotoannaparta/snaeokamepbl. O6béM namMaTn
— He MeHee 64 [6, knacc He Hmxe 10.,2 wT.
- LTaTne. MakcuManbHas Harpy3ka: He 6onee 5 kr; MakcuMarnbHas
BblCcOTa CbEMKMU: He MmeHee 148 cm, 1 w.

MHbopMaunoHHO-MeToaNYECKUE YC/TIOBUSA peann3aLmm OCHOB-
Hol obpa3oBaTenibHOW NpOorpaMMbl OCHOBHOro obuiero obpasosa-
HUS (CMNCOK BHELWHMX METOJ, MaTepuanoB) (CCbisIKM Ha AoM. MaTe-
puasibl — NPOMUCbIBAEM B Kelcax).
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Hukonar Ckmpaa (obopMneHue)
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O6uweobpazosatenbHas 0buwepa3BuBaloLas NPOrpaMMa TEXHUYECKON
HanpasneHHOCTU

«OcHoBbl NporpaMMupoBaHus Ha siabike Python Ha npumepe
nporpaMMMpoBaHUa 6ecnMNOTHOro NeTaTenbHOro annapara»
AsTopsi: Benoycosa A.C., Epwos C.A.

Llenesas ayautopus: yuawmecs 8 knacca
Cpok peanusaumn: 68 uacos

ISBN (c) PHOPO 2019

B noco6uu ncnonbsosaHbl MaTepuasbl U3 OTKPbITbIX
uctouHunkos cetn MHtepHet. Mockonbky neTouHu-
Kn, pasmelaome y cebs nHpopMauuio, faneko He
Bceroa aenawoTca obnagatensMu aBTOPCKUX Mpas,
NPOCUM aBTOPOB UCMOAb3OBAHHbIX HAMU MaTepua-
NOB OTKNNKHYTbCA, U Mbl pa3MecTUM yKazaHue Ha nX
aBTOPCTBO.

C6opHUK NpepgHa3sHauyeH WCKAIOUMTENbHO ANA He-
KOMMEpUEeCKoro UCNoNb30BaHUS.
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PEILEH3USA
Ha y4eOHbIH kKypc «OcHOBBI IPOrpaMMHPOBaHHA Ha f3bike Python Ha
NpHMepe NPOrpaMMHPOBaHHS GeCIIHIOTHOIO JI€TATEJIBLHOr0 annapaTra»
(8 xy1acc NpoAOIKHTENLHOCTL 68 yacoB)

AKTyalnbHOCTh peLIeH3UpyeMoro Kypca 00yclioBiieHa IIHPOKHUM BHEIPEHUEM
HH()OPMAIIMOHHEIX TEXHOJOrMH M HeOoOXOOUMOCTBIO OCBOEHHS TaKMX CPEACTB
o6paboTku wuHpopManuu kak s3slk Python. Hcnonb3oBanue O6GecnMIIOTHBIX
JIEeTaTeNbHBIX annapaToB B KadecTBE IpHUMepa, MOXET CII0COOCTBOBAaTh
MOBBIIIIEHUIO HHTepeca 00y4aeMbIX K OCBOCHHIO NMPOrpaMMHpPOBaHHUs HAa JaHHOM
S3pIKE OCHOBHBIX BHJOB alroputMoB. OOydeHHe B paMKax [AaHHOrO Kypca
IIO3BOJIUT 00y4aeMbIM OCBOHTH OCHOBBI IIPOrpPaMMHUPOBaHUA O0OECIIEUUT pa3BUTHE
JIOTMKH, MaTeMaTHIeCKHX CIIOCOOHOCTEMH, HCClIeI0BaTEIbLCKHX HaBBIKOB.

Ilenpio penieH3UpyeMoro Kypca sIBJII€TCS OCBOEHHE NpOrpaMMHpOBaHUs Ha
s3plke  Python, a Taxoke HaBBIKOB pabOTHl C OECIHMIIOTHHIMH JIETATEIbHBIMH
annaparamMd. B mnpomecce u3ydeHus kypca «OCHOBBI IIpOrpaMMHpPOBaHHsS Ha
a3pike Python Ha npuMepe mnporpaMmupoBaHus OeCHHIIOTHOIO JIETATEIBLHOIO
anmnapara» obydaromuecsi 3HaKOMSITCS C Pa3JIMYHBIMH MIOHATHAMH M3 MPEIMETHBIX
obnacteli ¢u3uka, MareMaTHka, TexHHKa. [loiydyeHHble 3HAHHS MOTYT OBITH
[IPUMEHEHB! B IIPOLIECCE BHINIOJIHEHHUS TBOPYECKHX IIPOEKTOB.

B 4ucno 3amau  kypca  BXomsaT: ofydamommue, pa3BHBAIOHIHUE,
BOCIIUTATEINIbHEIE.

B peneHsupyemMoi OOKyMEHTalldM pPacCMOTPEHBI IPOTHO3UPYEMBIE
pe3yibTaThl  Kypca, B YHCJIO KOTOPBIX BXOIAT JHMYHOCTHBIE pe3yJIbTathl,
MeTalnpeaMeTHEIE pe3yJIbTaThl U IPpEAMETHBIE pe3yIbTaThL.

B mnpeacraBleHHBIX MaTepHalaX IIpUBEAEHO coiepkaHue Kypca. OHo
COCTOHMT H3 [ABYX pa3delioB, COJAepXalluxX oOmue IOJIOKEHHs, Kacalolquecs
pa3paboTok B 006J1aCTH mMporpaMMHpPOBaHHMs a TakoKe OCHOBBI s3bIKa Python. Kpome
TOr0O B colAepkaHHe BKIXO4eHO 4 o60pa3oBaTenbHBIX Ke#ca, B KOTOPBIX
PacCMOTPEHO HECKOJIbKO KOHKPETHBIX NPUMEPOB MCIOJIb30BAaHUS BO3MOXHOCTEH
s3plka. Bce wH3ydyaemple UM paspabarbiBaeMble KeHChI JOJDKHBI  OHITH
IIpOAEMOHCTPUPOBAHBI.

OuenunBasi HaHHBIH Kypc B LEJIOM ClIeyeT OTMETHTh €ro aKkTyalbHOCTh U
INOTEHIHAIBHYIO BaXHOCTh Ui Ppa3BUTHUS IO3HABaTEJIbHOH aKTHBHOCTH
obyyaeMbIx B oOyacTH pa3paboTkum mnporpaMmHoro obecnedyeHus. OOyueHue
JaHHOMY Kypcy MoXxeT ObITh MNOJIE3HO [UI ydamquxcs &8 Kjacca, OHO
COOTBETCTBYET HMX YPOBHIO IOJArOTOBKH, CHOCOOCTBYeT BBIpaOOTKM HOBBIX
HaBBIKOB M KOMIIETEHIUH, KOTOPHIE MOT'YT OBITh IOJIE3HHI B JalbHEeHIIEeH y4eOHOM
H MpaKTH4ecKoit pabore.

Henp3s He oOTMeTHTh HEKOTOpblE 3aMeyaHHs, KacalollHecs TEKCTa,
IIpUBeeHHOro B onucaHuu keica No2. Hampumep, «....IlpuMepbl Ha fA3bike
Python ¢ HCKyCcCTBEHHBIM HHTEJIEKTOM O YraAbIBaHHUIO YHCel. ....». Heobxoaumo
obpatuTh BHUMaHHE, YTO A3bIK Python HCKyCCTBEHHBIM HHTEJJIEKTOM HE MOXET
o6y1aiaTh HU IIpH KaKHX 06CTOSATENBCTBAX. DTy OIIHUOKY HYHO UCIPaBUTh.



BMecre ¢ TeM, cuMTal, 4YTO peleH3HpyeMbli Kypc «OcHOBBI
nporpaMMHpoBaHHs Ha si3bike Python Ha npumepe nporpamMmmapoBanHs
0eCHJIOTHOrO JIETATEJbHOr0 ammapaTra» MOXeT OBITb pEKOMEHIOBaH K
NpaKTHIECKOMY BHEIPEHHIO.

PenieH3eHT, 3aBeayromui kadeapoi

Undopmartuku u npmcnamlo RATEMAT]
HHCTHTYTa HHMdpPOBOro 06 phs Jagtidh o] /X

G

Y .,
. P@c%}gﬁen

JIOKTOp TEXHHYECKHX Ha C.I'. I'puropres

-




OZJﬂ 5er ue
I

MNoscHuTenbHas 3anucka 4
.
YuebHo-TeMaTmnueckut nnad 10
Il.
Copepy«aHue yuebHo-TeMaTuueckoro nnaHa 13
IV.
Conep«aHne Tem nporpammbl 17
V.
MaTepuanbHO-TeXHUUeCcKMe yCcnoBums
peanusauuu nporpammbol 19
VI.
MpuMepHbIA KaneHaapHbIA yuebHbIl rpadmk
Ha 2019/2020 yuebHbin rog 20
VII.
Cnucok nuTepaTypbl U MeToaNUEcKoro Mmatepuana 23

TTpozpasmmupobanue na Python 3



]. ZTOﬂCHMT&{bHM %VIUCKIQ

AxTyanbHoCTb: B HacTosllee BpeMs npouecc MHdpopMaTU3aLuUm
nposBnseTcs BO BCex cepax yenoBeyeckon gestenpbHoctu. Nc-
Nosb30BaHMe COBpeMeHHbIX UHGOPMaLMOHHbBIX TEXHONOMUI ABNS-
eTcs Heo6XoANMbIM YCIOBUEM YCMELUHOMO pa3BUTUS KakK OTAEsb-
HbIX OTpac/eun, Tak u rocyaapcTtia B uenoM. CosgaHue, BHegpeHume,
3KCrJlyaTaums, a TakKe COBepLIeHCTBOBaHWE WHGPOPMALMOHHBIX
TEXHOJIOTUIA HEeMbICIMMO 6e3 yyacTus KBanndULMPOBaHHbBIX U yB-
NeyYéHHbIX CNeLmanmcToB, B CBSI3M C 3TUM BHeapeHue kypca «Oc-
HOBbI MPOrpPaMMMpOBaHuA Ha s3bike Python Ha npuMepe nporpam-
MUpOBaHUs 6ecnUnoTHOro NeTaTeNbHOro anmnapaTa» B yuyebHbin
npouecc akTyasnbHoO.

MporpaMmma yuebHoro kypca «OCHOBbI MpOrpaMMUpoOBaHUs Ha
a3bike Python Ha npumepe nporpaMMuMpoBaHus 6ecnUNOTHOrO
neTtaTenbHOro annapaTa» HarnpasJ/ieHa Ha MOArOTOBKY TBOPYECKOM,
TEXHUYECKU FPaMOTHOW, FAPMOHMYHO Pa3BUTOM JIMMHOCTH, 0bna-
AaoLLel NIOrMYEeCKUM MbllueHUeM, CNocobHOM aHaM3MpPOBaTh U
pewaTb 3ajaum B KoMaHae B o6nactm MHGOPMaALMOHHBIX U a3po-
TEXHONOMMU, peLlaTb CUTYaLMOHHbIE KeMCoBbIe 3a4aHns, OCHOBaH-
Hble Ha FpyNMoBbIX MPOeKTaXx.

3aHsATUs No JaHHOMY KypCy paccuuTaHbl Ha obLieHayuHyto nog-
rOTOBKY OOYyuaroLmXCsl, pa3BUTUE UX MbILLJIEHUS, NTOTUKKU, MaTeMa-
TUYECKUX CMOCOBHOCTEN, UCC/IeA0BATE/IbCKUX HABbIKOB.

YuebHbiit Kypc «OcHoBbI NporpaMMUpoBaHus Ha sidbike Python
Ha NpuvMepe NMpPOrpaMMUpPOBaHUsS 6eCNUNOTHOrO NeTaTeNbHOMo
annapaTa» HarpaB/ieH Ha U3yYyeHUe OCHOB MNPOrpaMMMUPOBaHMUA Ha
a3bike Python u nporpaMMupoBaHue aBTOHOMHbIX KBagpoKonTe-
pOB.

B pamkax kypca «OcHoBbl TporpaMMMpoBaHus Ha si3bike Python
Ha npuMepe MNPOrpaMMUPOBaHUA 6ecrnMNOTHOro neTaTenbHOro
annapara» obyJatoLmecs CMOryT MO3HaKOMUTLCA C PUINUECKUMM,
TEXHUYECKUMU U MaTeMaTUYeCKUMU NoHATUAMU. [1pnobpeTéHHble
3HaHua 6yayT NPUMEHNMbI B TBOPYECKUX NMPOeKTax.



YuebHbili kypc «OcHoBbl NporpaMMUpoBaHus Ha a3bike Python

Ha Npy“Mepe NporpaMMMpOBaHNS 6€CNUIOTHOrO 1eTaTeNbHOro an-
napara» npeacTasnseT cobol caMocTosTeNbHbIN MOAY/b U COAEpP-
XUT HeobxoanMble TeMbl U3 Kypca MHGOPMATUKU U GUIUKW.

Llenb nporpamMmbl: oceoeHue Hard- n Soft-komMneTeHuuin obyuaio-
LWMMKUCS B 06NacTM NporpaMMUpPOBaHUS U a3pOTEXHONOMUI Yepes
MCMNO/b30BaHNE KeNC-TEXHONOMUMN.

3apauu:

O6yualowme:

n3yuntb 6asoBble MOHATUA: anropuTM, 6noKk-cxema, NepeMeH-
Hasl, LUKJ1, YCIOBUS, BbIMUCIMMas GYHKLMIS;

c$hOopMUPOBaTb HaBbIKU BbIMOIHEHUS TEXHONOMMYECKOW Liernoy-
K1 pa3paboTku NporpaMM CpeacTsBaMu s3blka NporpaMMMpoBa-
Husa Python;

M3y4ynTb OCHOBHbI€ KOHCTPYKLMM f3blka MPOrpaMMUpOBaHus
Python, nossonsowmne paboTtaTb € NPOCTbBIMM U COCTaBHbIMM
TUNaMK AaHHBIX (CTPOKaMU, CMIMCKaMU, KOPTEXaMU, C/IOBapsMHU,
MHOXeCTBaMM);

HayYuUTb NMPUMEHSTb HaBbIKW MPOrPaMMUPOBAHUS Ha KOHKPET-
HoW yuebHoW cuTyauun (MporpaMMUpoBaHue 6ecnnoTHbIX Jie-
TaTesIbHbIX anrnapaToB Ha yuebHylo 3agavy);

Pa3BUTb HaBbiK MUIOTUPOBAHNS BECMUNOTHBIX NEeTaTeNbHbIX ar-
napatoB (blN/1A) Ha npakTuke;

NPUBUTb HaBblKM NPOEKTHOMW AesATENbHOCTU.

PassuBarowue:

crnoco6cTBOBaTh paclUMpEeHUIO C/I0BapHOro 3anaca;
crnocobcTBOBaTh PasBUTUMIO MAMATM, BHUMaHUS, TEXHUYECKOrO
MbILUNIEHUS, U306peTaTeNbHOCTH;

crnoco6cTBOBaTb Pa3BUTUIO aITOPUTMUYECKOTO MbILNEHUS;
cnocobcTBoBaTh GOPMUPOBAHUIO NHTEPECa K TEXHUUYECKUM 3Ha-
HUAM;

crnocob6cTBoBaTh GOPMUPOBAHUIO YMEHUS MPaKTUUYECKOro Npu-
MEeHEeHWS MOoyYEeHHbIX 3HaHWUIA;
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cdopMMpoBaTb yMeHUe ¢GOpMynnpoBaTb, apryMeHTUpoBaTbh U
OTCTavBaTb CBOE MHeHue,;

cdopMUpoBaTb yMeHMe BbICTyNaTk Ny6AUMYHO € oKagaMu, npe-
3eHTaUMAMM U T. N.

BocnurarenbHble:

BOCMMWTbIBaTb akKypaTHOCTb U AUCLIMM/IMHUPOBAHHOCTb MPU Bbi-
nonHeHun paborbi;

crnocobcTBoBaTb POPMMUPOBAHMIO NOJIOXKMUTENBHOW MOTMBALIMN K
TPYAOBOW AeATeNbHOCTY;

cnocobcTeoBaTh GOPMUPOBAHUIO OMbITa COBMECTHOMO U UHOM-
BWAYaNbHOrO TBOPYECTBA MPU BbINOJIHEHUN KOMaHAHbIX 3aja-
HUIA;

BOCMUTbIBaTb Tpyaonobue, yBaxeHue K Tpyay;

$opMMpOBaTb HyBCTBO KONIEKTUBU3MA U B3aMMOMNOMOLLM;
BOCMMWTbIBaTb YyBCTBO MaTpPUOTU3Ma, FpaXXaaHCTBEHHOCTH, rop-
AOCTN 33 AOCTUXXEHUSI OTEYECTBEHHOM HayKN U TEXHUKMW.

MporHosupyembie pesynbraTbl M cNocobbl X NpoBepKU

JlnuHocTHbIE pe3ynbTaThbi:

KPUTUYECKOE OTHOLWEHWe K MHbOopMaumMm U nsbupaTenbHOCTb
€€ BOCrpuUaATUS;

OCMbIC/IEHUE MOTMBOB CBOMX AENCTBUN MPpY BbINONHEHWUM 3343-
HUIA;

pa3BuUTHE NOHO3HATENBHOCTU, COOBPa3UTENbHOCTM NPU BbINOJI-
HeHUM pa3Hoobpa3HbIX 33AaHUA NMpobneMHOro U 3BpUCTUYE-
CKOro XapakTepa;

pasBUTME BHUMATENbHOCTU, HaCTOWUUBOCTM, LieNeycTpeMnéH-
HOCTW, YMEHUs NpeofonesaTh TPYAHOCTY;

pa3BUTME CaMOCTOSATENBHOCTU CYXXAEHUI, HE3aBUCUMOCTU U He-
CTaHA3PTHOCTU MbILUNCHUS;

OCBOEHMWe coLuanbHbiX HOPM, NpaBu/ NoBeaeHUs, ponei U ¢opM
COLMabHOM XXM3HU B rpyrnnax u coobLiecTeax;

dopMUpoOBaHME KOMMYHUKAaTUBHOW KOMMETEHTHOCTU B obLue-
HUWU U COTPYAHUYECTBE C APYrUMU oByyatoLMMUCS.



MeranpeaMeTHble pe3ynbTaThbi:

PerynstuBHble yHMBepcanbHbie yuebHble aencTems:

*+ YMeHue NpMHUMaTb U COXPaHATb y4ebHylo 3agavy;

+ YMeHWe NNaHMpOoBaTb MOC/eAoBaTe/IbHOCTb LUAroB ajiropuTMa
AN BOCTUXXEHUS Lenu;

+ YMeHWe CTaBuTb Lieslb (Co3aaHne TBopYeckor paboThl), MaaHu-
poBaTb AOCTUXEHME 3TOW Lienu;

+ YMeHWe OCyLIEeCTB/ISTb UTOrOBbIM U MOLIAroBbliA KOHTPOJIb MO pe-
3ynbTaTy;

+ crnocobHoCTb aAeKBaTHO BOCMPUHUMATb OLEHKY HAacTaBHUKa U
Apyrux obyualowmxcs;

+ YMeHue pa3niMyaTtb cnocob u pe3ynbTaT AeiCTBuS;

+ YMeHWe BHOCUTb KOPpPeKTUBbI B AEUCTBUS B C/lyyae pacxoxge-
HUS pe3y/bTaTa peLleHus 3a4a4yn Ha OCHOBE € OLLeHKM U yYéTa
XapaKTepa caenaHHbIX ownbok;

+ YMeHue B COTPyAHMYECTBE CTaBMUTb HOBble yuebHble 3aaauu;

« crnocobHOCTb NPOSBAATb MO3HAaBaTe/IbHYIO MHMLMATUBY B yyeb-
HOM COTpYOHUYECTBE;

+ YMeHuUe OCBauBaTb Crnocobbl pelleHUs npobsieM TBOPUYUECKOro
XapaKTepa B )XM3HEHHbIX CUTYaLUSAX;

+ YMEHMe OLEHMBaTb NOJyHarOLUACSH TBOPYECKMIA NPOAYKT N CO-
OTHOCUTb €ro C U3HauasbHbIM 3aMbICJIOM, BbIMOHATbL MO HEOHX0-
ANMOCTM Koppekummn nnbo npoaykTa, 1Mbo 3ambicna.

MNo3HaBaTenbHbie yHUBEpCasibHbie yuebHble AeACTBUS:

+ YMeHWe OCyLUecTBSATb MOUCK UHIOPMaALIMK B UHAUBUAYANbHBIX
MHGOPMAaLMOHHBIX apxuBax obyuatoerocs, MHPoOpMaLUMOHHOM
cpegfe obpa3oBaTenbHOro yupexaeHus, deaepasnbHbiX XpaHUIu-
Wwax MHdopMaLMOHHbIX o6pa3oBaTesbHbIX pecypcoB;

+ YMEHMe UCMoJIb30BaTh CPEACTBa MHPOPMALIMOHHBIX U KOMMYHU-
KaLMOHHbIX TEXHONOMMIN ANf peleHUs KOMMYHUKaTUBHBbIX, MO-
3HaBaTe/bHbIX M TBOPUYECKUX 334ay;

+ YMEHMEe OPUEHTNPOBaTbCS B pa3HO06pa3mm cnocobos peLueHus
3apav;

+ YMeHWe ocyLLecTBNATb aHanu3 o6bekTOB C BblAe/IEHUEM Cylle-
CTBEHHbIX N HECYLLECTBEHHbIX NMPU3HAKOB;
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yMeHue NpoBOANUTbL CpaBHeHMe, KNnaccupukaumio No 3agaHHbIM
KpUTEpUSAM;

yMeHMWe CTpPOUTb JlorMyeckue paccyxaeHus B popMe CBA3M Npo-
CTbIX Cy>KaeHul 06 obbekTe;

yMeHUe YCTaHaBNuBaTb aHanoruuv, MPUUUHHO-CNEACTBEHHbIE
CBS3M;

yMeHue MoaenupoBaTb, Npeobpa3oBbiBaTb O6bEKT U3 UYBCTBEH-
HoW $OpMbl B MOAESb, A BblAE/eHbl CYLLEeCTBEHHbIe XapaKTe-
pUcTUKM obbekTa (MPOCTPaHCTBEHHO-rPaduUeckas UM 3HaKo-
BO-CMMBO/IMYECKaS);

yMEeHUe CUHTEe3UpOoBaTb, COCTAB/ATb LIENI0e M3 YacTen, B TOM
uMcne CaMoCTOATENbHO AOCTPauBaTh C BOCMONHEHWEM HEAOCTa-
IOLMX KOMMOHEHTOB.

KoMMyHMKaTUBHbIE YHUBEpPCanbHble y4ebHble feACTBUS:
yMeHMe apryMeHTUpOoBaTb CBOIO TOUKY 3pEHUsi Ha BbI6Op OCHO-
BaHUM N KPUTEPUEB NMpU BblAENEHWUW NMPU3HAKOB, CPaBHEHUN U
KknaccupmKkaumm obbekTos;

yMeHue BbicNylumBaTh cobecefHKa U BECTU ANANIOT;
cnocobHOCTb NMpu3HaBaTb BO3MOXHOCTb CYLLECTBOBAHWUA pas-
NUYHbIX TOYEK 3PEHUS U NMpaBa KaXaoro UMeTh CBOIO;

yMeHue NnaHnpoBaTh yuebHoe COTpYAHUYECTBO C HAaCTaBHUKOM
W ApyrMMu obydalomMMmcs: onpepensTb uenu, GyHKLUUKM yyacT-
HWKOB, CNocobbl B3aMMOAECTBMS;

yMeHUe OCYLLeCTBNATb MOCTAaHOBKY BOMPOCOB: UHULIMATUBHOE
COTPYAHMYECTBO B rnoucke n cbope uHbopMaLmu;

yMeHue pa3spellatb KOH(NUKTbI: BbiiIBNEHUE, UAEHTUdUKaLUS
npo6aeMbl, MOUCK U OLLEeHKa albTepHaTUBHbIX crnocoboB paspe-
WeHUsi KOHPNUKTa, MPUHATUE peLLeHMs U ero peanm3aLuus;
yMeHMeE C AOCTaTOYHOM MONHOTOW U TOYHOCTbIO BbipaXaTh CBOM
MbIC/IN B COOTBETCTBMU C 33A3a4aMU U YC/IOBUSMU KOMMYHUKa-
unmn;

BNafleHUe MOHONIOTMYECKOMW U auanornyeckon bopMamm peuu.



MpeaMeTHbie pe3ynbTaThl
B pesynbraTe ocBoeHMs nporpaMMbl obyuaroLumecs AOMKHDI
3HaTh:

+ OCHOBHbIE aJITOPUTMUUYECKUE KOHCTPYKLIMU;

* MPUHLUMbBI NOCTPOEHNS BNOK-CXeM;

* MPUWUHLMMbI CTPYKTYPHOIO NporpaMMUpoBaHu1s Ha a3bike Python;

+ yto Takoe bI1J1A u ux npepgHasHaueHue.
yMeTb:

+ COCTaBJIiTb a/ITOPUTMbI 415 pelleHUsl MPUKAaaHbIX 3a4ay;

+ peasiM30BbIBaTb aJifOPUTMbl Ha KOMIMblOTEpe B BUAE MPOrpamMM,
HanucaHHbIX Ha s3bike Python;

+ npuMeHsaTb 6bubnmoreky Tkinter;

+ OTNIaXMBaTb U TECTUPOBATb MPOrpaMMbl, HaNMMCaHHbIE Ha A3bike
Python;

- HacTtpaumBatb bI1/1A;

* MpeAcTaBNsATb CBOWN MpPOEKT.
BNafeTb:

+ OCHOBHOW TEPMUHOJNIOrMEN B 06N1acTM anropuTMmM3aLmnm 1 Npo-
rpaMMUpPOBaHUS;

+ OCHOBHbIMM HaBblIkaMW MporpaMMMpoBaHns Ha si3bike Python;

+ 3HaHWAMU NO YCTPOUCTBY U NPUMEHEHUIO BECMUNOTHUKOB.

®DopmMbi NoABeAEHNSA UTOrOB peasniusauum AONONHUTENbHOM
nporpaMMbi
MonBepeHue utoroe peanusyercs B paMKax CleaylolmUx Me-
pONpUATUIA: TeCTUpoBaHUE MO MNpOrpaMMUPOBAHUIO Ha s3bike
Python, 3awuTa pesynstaTos BoinonHeHus kenca N2 4, rpynnosbie
COpPEeBHOBaHMUS.

®DopmMbl AeMOHCTpauum pesynbTaTtoB obyuenus
MNpencraBneHue pesynbTaToB 06pa3oOBaTENbHON AeATENbHOCTMU
nponaet B dopMe Nyb6ANYHOMN Npe3eHTaUumM pelleHni KeldcoB Ko-
MaHAaMU U MOC/eAyoLLMX OTBETOB BbICTYMNAaOLWMX Ha BOMPOCHI Ha-
CTaBHWUKA U APYrMxX KOMaHA.,

®MDopMbl AMArHOCTUKM pe3yNbTaToB 0byueHus
Bbecena, TecTuposaHue, onpoc.
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]] yzeéﬁo-remruzemuif NAAH

n/n

HaseaHue pa3aena,
TeMbl

Konuuecrso yacos

Bcero

Teopus

MpakTuka

Dopmbl
artecraunu/
KOHTpOAs

Beenenue B
obpasoBaTenbHyl0
nporpaMMy, TeXHUKa
6e3onacHoCTH

TectupoBaHue

OcHoBbi a3bika Python.
MpumMepbl Ha A3bIke
Python ¢ paz6éopom
KOHCTPYKLMIA: LMK bI,
YCNoBuS, BETBNEHMS,
MaccMBbl, TUMbI AaHHbIX

TectupoBaHue

Keiic 1. «Yranait uucno»

JeMoHcTpaums
pelueHuii keiica

3.1

BeseneHue B
WUCKYCCTBEHHbIA
uHTennexT. [MpumMepbi
Ha s3bike Python

C UCKYCCTBEHHbBIM
MHTENINIGKTOM MO
yrafbiBaHUIO Yyucern,
MeTog ANXOTOMMUM.
VYnpaenexue
UCKYCCTBEHHbIM
UHTENNeKToM

3.2

MNoproTtoska K
nyénnuHomy
BLICTYM/I€HMIO 45
3alKUTbl pe3ynbLTaToB.
[eMoHcTpaums oTuéTa
B rpynre v 3awura
pe3synbraTos paboTbl

10




Keitc 2. «Cnacu
OCTpOB»

10

DemoHcTpauus
pelueHunii kelica

41

Pabota Ha s3bike
Python co cnosapsmu

M CAncKamm,
MHOXECTBEHHOEe
npuceamneaHue,
nobaeneHune aneMeHToB
B CMNCOK U UX yaaneHne

42

[NnaHnpoBaHme
OM3aliHa U MeXaHUKKN
urpbl. CosaaHue
raBHOrO MEHIO WUIpbl,
rnopcy€Ta OYKOB

43

Busyanuzauus
nporpammsl B Buae
6noKk-cxeMbl

44

TecTupoBaHue
HanmcaHHoWM
NporpamMmbl 1
nopa6otka. [ogroTtoska
K ny6nnuHomy
BLICTYMIGHMIO 4115
3alWUThl pe3ynLTaToB.
DemoHcTpauus
pe3ynbTaTos paboTb

Keitc 3. «Kanbkynsarop»

10

HAeMoHcTpauus
peleHnii kelca

5.1

MocTaHoBka Npob6nemsl,
reHepauus nyTtein
peleHus

5.2

CospaHue npocTeliwero
KanbKynstopa ¢
noMoubio 6ubnmorekn
Tkinter

53

TectTupoBaHue
HanMcaHHOM
nporpamMmbl U
nopaboTtka

5.4

MogroToBka k
nyé6nuuHomy
BLICTYM/IEHUIO 4N
3alMTbl pe3ynLTaToB.
JeMoHcTpaums
pe3ynbTaTos paboThl

mozpamupoﬁauue Ha Python
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Keiic 4.
MporpamMupoBanue
aBTOHOMHbIX
KBaApPOKONTEepOB

35

1

24

HemoHcTpauus
peleHnii Kkerca

6.1

TexHwka 6e30nacHOCTH
npu nonérax.
MpoeepeHue nonétos B
PYHYHOM pexume

6.2

MporpaMMupoBaHue
B3/1ETa U NOCaAKU
6ecnunoTHoro
NeTaTenbHOro annapara

6.3

BbinonHeHne

KOMaHf, «pasBopoT»,
«M3MEHEHWE BbICOTbIY,
«N3MEHEHME No3ULMN»

6.4

BoinonHexne
rpynnoBoro nonéra

BPYUHY!O

6.5

BbinonHeHne
NO3MLIMOHNPOBAHMWS MO
MeTKaM

6.6

MporpaMMupoBaHue
rpynnoBoro nonéra

6.7

MporpaMMupoBaHue
poesoro
B3auMopaencTBuUs

WUroro:

68

22

46

12




]]] CogelwlcaHue gze&o-TeMaTu'zec K0Z0 NAAHA

Ne TemMbl 3aHATUIA CoaepxaHue 3aHaTUI
1. BeopHoe 3aHsaTHe. BBepeHue B Teopwms: BBeaeHue B 06pasoBaTenbHyo
npeaMeT, TeXHUKa 6e30NacHOCTH nporpammy. O3HakomneHue
v obyvalouuxcs ¢ nporpamMMon,
npuémammu u popmamMu paborTbl.
BeopaHbIit nHcTpykTax no TB.

2. | OcHoebl s3bika Python. Mpumepsb Teopwms: ucropus ssbika Python,

Ha s3bike Python ¢ paz6opom cdepa npuMeHeHus A3bIKa, pasnuume

KOHCTPYKLMIA: LLUKIIbl, YCIOBUA, B BEpCcUsX, 0cO6eHHOCTM CUHTaKEcUca.

BETBNEeHMs, MaccuBbl, TUNbl AaHHbIX | O6baBNeHUe U ncnonb3oBaHue

(44) nepemeHHbix B Python. Ucnonb3osanue
CTPOK, MaCCUBOB, KOPTEXXEeW U cnoBapei
B Python. UcnonbzosaHue ycnosui,
uuMKnOB 1 BeTBAeHuii B Python.
Mpakruka: 3anyck MHTepnpeTaTopa.
Paanuuus uHtepnpertaropa
v koMnuasTopa. Hanucanue
NpocTelNX AEeMOHCTPALUOHHbBIX
nporpaMM. MMH1-nporpaMMbl BHYTpUY
nporpammbi. BoipaxeHus B BbizoBax
$byHkuuis. MUMeHa nepeMeHHbIX.
YnpaxxHeHus Mo HaNUCaHMWIo NporpaMM
C UCNONb3OBaHNEM NEPEMEHHbIX,
ycnoBuit u uuknos. leHepauus
cnyvaliHbix uncen. [pynnupoBka uuknos
B 6nokun. Onepaunn cpaBHeHUs.

Keitc «Yrapait uncno»

3.1 | BeeneHue B UCKycCTBEHHbIM Teopusa: anropuTMbl MOUCKa Y1cna B
uHTennekTt. MpumMepbi Ha A3bike Maccuie. BapuaHTbl copTupoBsok. Mouck
Python ¢ uckyccteeHHbIM amxoTomuen. PaboTa ¢ nepeMeHHbIMu,
UHTENNEeKTOM Mo yragsiBaHuio uucen, | pabora ¢ byHkUMaMU.

MeTop AMXOTOMMUU. YpassieHue MpakTuka: ynpaxHeHus Mo NoucKy

MCKYCCTBEHHbIM uHTeniekToM (6 W) | umcen B maccuse. YnpaxHenus Ha
COPTMPOBKY uncen. ANropuTMbl Noucka
uncna. MccneposaHue ckopocTy paboTbi
anropvTMOB.

3.2 | Noarotoska k ny6iMuHoMy Teopus: cosaaHue yoobHOM 1 NOHATHOW
BbICTYM/IEHUIO 015 3ALUMTDI npeseHTaLuu.
pesynbraToB. [leMoHcTpaums otuéta | MpakTuka: nogrotoeka npeseHTaumum
B rpyrine v 3amTa pe3y/bTaToB ans sawmtel. MNogroroska peun ans
paboThbi (2 u) 3aWmThI.

mozpamupoﬁauue Ha Python
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Keitc «Cnacm octpos»

Pa6orta Ha s3bike Python

€O CNOBapsAMMU 1 CMIUCKAMW,
MHOXeCTBEHHOe Np1cBanBaHue,
nobaeneHe 31eMEHTOB B CIMCOK U
ux ynanexwue (4 u)

Teopumsa: 3HaKOMCTBO C KeHCcoM,
npepacTaBreHVe NocTaB/NeHHON
npo6nems!.

JocTyn K aneMeHTaM no UHEEKcaM.
MonyyeHue cnosa u3 cnosaps.
OTobpaxeHune urpoeoro nons
urpoka. [losyueHne npeanonoxeHum
urpoka. [poBepka aonycTnMocTu
NpeanonoXeHUA Urpoka.

MpakTuka: Mo3roeoit WTypM. AHanus3
npo6nembl, reHepaums u obcyxaeHne
MeTonos eé peweHus. CozpaHue
npoTtotuna nporpamMmel. OtpaboTka
MEeTOoOMuK.

42

lMnaHnpoBaHue ansainHa un
MexaHuku urpol. CozfaHve rnaeHoro
MEHI0 Urpbl, MOACYETA OUKOB (2 u)

Teopus: MOHATUE KMEXAHUKA UTPbI»,
OrpaHuyeHwus, NpaBua.

MpakTuka: ynpaxHeHus. [poeepka
Hanuuns 6yKBbl B CEKPETHOM

cnoge. [TpoBepka — He nobeann

v urpok. O6paboTka OWMBOYHbIX
npeanonoxeHuid. [lposepka — He
npowurpasn v Urpok. 3asepleHve uam
nepe3arpy3ka urpel. CosgaHue rnasHoro
MEHIO UrPbl, peanm3auus noac4éra
OUKOB.

43

Busyasnm3aums nporpaMmel B Buae
6nok-cxeMbl (2 u)

Teopusa: NpoeKTUPOBaHME MNPOEKTa C
noMoLupio 610K-CxeM.

MpakTuka: cospaHue 6nok-

cxeM. BetsneHue B 6nok-cxemax.
3aKaHuUMBAEM UNU HAYMHAEM UrPY €
Havana. Cnenyowas nonbitka. O6patHas
CBAA3b C UITPOKOM.

44

TecTupoBaHUe HanUcaHHOM
nporpamMel U gopaboTka (1 u)

MpakTuKa: TecTUpOBaHWe CO30aHHOM
UrpbI-nporpaMmsl, 4opaboTka 1
paclimpeHue BO3MOXHOCTEN.

4.5

MNonroroska k ny6nuuHomy
BBICTYNEHUIO NS 3aLMTbI
pesynsTaToB. JJeMoHcTpaums
pesynsratos paboTbi (1 u)

I'IpaKTvu(a: noAroToBkKa npe3eHTtaumm
W peuu ons 3awmTsl. [peseHTaums
CO30,aHHOM NporpaMbi.
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Keitc «Kanbxynsrop»

BPYUHYIo (2 u)

5.1 | OdopmneHne npoekTHOM naew. Teopumsa: 3HaKOMCTBO C KeHCcoM,
®opMupoBaHue Nporpammbl pabot | NpeacTaBneHme NOCTaBAEHHON
) npobnemol.

MpakTuka: Mo3roeoit WTypM. AHanus
npo6nemMbl, reHepaums u obcyxaeHne
MEeTOHOB €& pelleHus.

5.2 | NMporpamma ans paborbl MpakTnka: HanMcaHue NporpamMmel Ans
KanbkynsTopa (2 u) 6ynyLlero KanbKynsaTopa.

5.3 | Cospanue BHewHero Buaa MpakTuka: coapaHue BHeWHero BUIa
KanbkynsTopa (2 u) KanbKynsiTopa.

5.4 | TectupoBaHue HanucaHHOM MpakTuka: TecTMpoBaHWe co3naHHOMK
nporpammel U gopaboTka (2 u) nporpammsl, 4opaboTka 1 paclMpeHue

BO3MOXHOCTEMN.

5.5 | NMoaroToeka k ny6nuyHoMy MpakTuka: NoAroToBKa Npe3eHTaLMu U
BBICTYMN/IEHMWIO A5 3ALMTbI peun Ans 3aWmThbl.
pesynsTaToB (2 4)

5.6 | OemoncTpauns pesynbratos pabotel | [pakTuka: npeseHTaums cO3aaHHON
WD) nporpammbl.

Keitc «[MporpaMmMupoBaHue aBTOHOMHbIX KBaapOKONTEPOB»

6.1 | TexHuka 6e3onacHocTM Npuy Teopus: 3HaKOMCTBO C KEACOM,
nonérax. [NposeaeHne nonéros B npepcTaBAeHUe NOCTaBAEHHOM
py4yHOM pexume (2 u) npo6neMbl, NpaBuia TEXHUKU

6e3onacHocTn. M3yueHne KOHCTpyKLMK
KBaApOKOMTEPOB.

MpakTuka: NonéTbl Ha KBaapOKOMTEpax
B PY4HOM peXxuMme.

6.2 | NporpaMMupoBaHue BanéTa Teopusa: ocHOBbI MPOrpaMMUPOBaHUS
1 nocagku 6ecnnnoTHoro KBaApOKOMNTepOB Ha sA3bike Python.
NeTaTenbHOro annapara (4 u) MpakTuka: TecTUpoBaHUE HaNUCaHHOTO

KOAAa B pEXMMax B3NETa U NOCaaKU.

6.3 | BoinonHeHwe koMaHg, «passopoT», Teopwus: TeopeTryeckme OCHOBBI
«W3MEHEeHWe BbICOTbI», KM3MEHEHME | BbiInonHeHUs pa3BopoTa, UaMEeHeHUs
nozuumm» (6 u) BbICOTbI M MO3ULMK Ha KBagpoKonTepax.

MpakTuka: TecTuposaHune
nporpaMMHOrO Koa B peXuMax
pa3BOpOTa, U3MEHEHWUS BbICOTbI U
no3numm.

6.4 | BoinonHeHwue rpynnoeoro nonéra MpakTuKa: BbINONHEHWE rPpyNMoBoro

nonéra Ha KBajpoKomnTepe B Py4YHOM
pexwvme.

mozpamupoﬁauue Ha Python
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6.5

BbinonHeHne NO3MLMOHUPOBaHUS
no mMeTkam (8 u)

Teopus: OCHOBbI MO3ULIMOHNPOBAHMS
indoor n outdoor KBagpoKonTepos.
MpakTuka: TecTMpoBaHWe pexxunMa
nosuumoHuposaHms no ArUco -
Mapkepam.

6.6

MporpaMMupoBaHue rpyrnnosoro
nonéra (7 u)

Teopus: ocHOBbI rpynMnoBOro nonéra
KkBagpokonTepos. M3ayueHue Tvnos
rpynnoBoro nosegeHus po6oTos.

6.7

MporpaMmunpoBaHne poesoro
B3aMMoaencTeums (6 u)

Teopusa: ocHOBbI MPOrpaMMUPOBaHUS
posi KBaApOKONTEPOB.

MpakTuka: BeinonHeHue rpynnoeoro
rosieTa B aBTOMaTUYECKOM PEXMME.
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]V. Cogepmwe TeM I’IIUOZIIMMMH

Keiic 1. «Yrapait uncno»
Mpu peweHnn gaHHoro kenca obyuarolmecs 0CBanNBatOT OCHOBbI
nporpaMMupoBaHus Ha si3bike Python nocpepctBom cospanus
Urpbl, B KOTOPOW MOJIb30BaTeNb YraAblBaeT YMUC/O, 33A3aHHOE KOM-
MbIOTEPOM.

[MporpaMMa 3aTparmBaeT MHOIO K/lO4€BbIX MOMEHTOB Mporpam-
MUPOBaHUSA: KOHBEPTUPOBAHUE TUMOB AAHHBIX, 3aMUCb U YTeHUe
¢dannos, crnob30BaHUE anropuTMa AeNeHus oTpeska Moronam,
06paboTka nosyyeHHbIX AaHHbIX U NpefcTaB/eHne UX B BUAE rpa-
dukos.

Keiic 2. «Cnacu ocTpoB»
Kelic nossonset obyualowmmcs nopaboTaTb Ha s3bike Python co
CNnoBapsiMM U CrMUCKaMW; U3yunTb, KaK AeniaTb MHOXeCTBEHHOe
npucseavBaHue, fobaBneHne 3NeMeHTOB B CMIUCOK U UX yaaneHue,
CO3AaTb YHUKa/NbHbIA AU3aiiH 6yayLield urpsil.

Keiic 3. «Kanokynsrop»
lMpwn pelweHun paHHOro Kekca yvalimecs cospaloT nNepsoe Npo-
CTO€ NMpUIoXKEHUE KajlbKy/IATOP: BbIMOJIHAIOT MPOrpaMMHYIO YacTb
Ha sA3blke NporpaMMupoBaHus Python n cozpaioT uHTepdeic gns
nonb3oBaTens Npu nomolm 6ubnuotekn Tkinter.

Keiic 4. MporpaMmMupoBaHue aBTOHOMHBIX KBaAPOKONTEPOB
PoeBoe B3anMopeitcTeue poboTOB ABNAETCS akTyaNnbHOWN 3ajauei
B coBpeMeHHol poboToTexHuke. KsagpokonTepbl MOXHO CUMTaTb
netawolwen pobototexHukoi. LLloy kBagpokonTepos, BbinonHeHne
3agaHus 6o0eBbiMM 6eCrMNOTHBIMU NeTaTeNlbHbIMKU  anmnapaTaMu
- TaKMe 3afauYu pellaloTcs C NMOMOLLbIO NMPUMEHEHUS aNropuUTMOB
pPOEBOro B3aMMOAENCTBUS.

[aHHbIA Kelic NOCcBsleH co3AaHMIo WOy KonTepoB u3 3x 6nna
BbINOJIHAIOWMX MOJIeT B aBTOHOMHOM pexxume. Obyuatowmecs no-
NyyaT nepsble HaBbIKM MPOrpaMMUPOBAHUA TEXHUYECKOWN CUCTEMDI
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Ha sa3bike Python. [NosHakoMmaTca ¢ anropyTMaMM NO3NLMOHUPO-
BaHUA YCTPOWUCTB Ha Y/MLE U B MOMELEHUN, a8 TakKe Y3HaloT O
npyHUMnax paboTbl ONTUYECKOro pacrno3HaBaHWs 06bEKTOB.

KanpoBsbie ycnosus peanuzauuu nporpaMmoi

KoMmnnektoBaHue obpa3oBaTenbHOM OpraHvM3auuu Meparoruve-
CKUMU, PyKOBOAALIMMMU U UHBIMU pabOTHUKaMU1, COOTBETCTBYIOLIMU-
MU KBanMUKaLUOHHBIM XapaKTepUCTMKaM Mo COOTBETCTBYOLLEM
AOHKHOCTW.

TpeboBaHuMs K KaApOBbIM pecypcam:

YKOMIMJIEKTOBaHHOCTb 06pa3oBaTeNIbHOro yYpeXxxaeHus negaro-
rMYECKUMMW, PYKOBOASLLIMMUN U UHBIMU paboTHUKaMU;

YyPOBEHb KBannpuKaLUm Neparormiecknx, pyKoBoasALMX U UHbIX
paboTHUKOB 06pa3oBaTENIbHOIO YUPEXAEHNS;

HernpepbIBHOCTb MpPOhECCUOHaIbHOIO Pa3BUTUS Meparorvye-
CKUX U PyKOBOASALLMX paboTHMKOB obpazoBaTesibHOro yupexae-
HUS, peasin3yioWwero 0OCHOBHYIO 06pa3oBaTesibHYIO NPOrpammMy.
KoMmneTeHuMuM neparoruueckoro paboTHWKa, peanusyloLLero oc-

HOBHYI0 06pa3oBaTenbHyIo NporpamMMy:

obecneunBaTb yCNOBUS A9 YCMNELWHOW AeATe/IbHOCTU, MO3UTUB-
HOM MOTMBaLMU, @ TaK)Ke CAMOMOTUBUPOBaHUS 0ByuatoWmnXcs;
OCYLLECTBSATb CAMOCTOATE/IbHbIN MOUCK U aHaNIM3 MHpOpMaLUm
C MOMOLLBIO COBPEMEHHbIX MHPOPMaLMOHHO-MOMUCKOBbIX TEXHO-
noruvm;

OpraHN30BbIBaTb U COMPOBOXAATb YUEeOHO-UCCIeA0BaTENbCKYHO
W MPOEKTHYIO AeATeNbHOCTb Ob6y4yalomxcs, BbiNoIHEHUE UMUK
WHAUBUAYANbHOMO MPOEeKTa;

WHTeprNpeTUpPOBaTb Pe3y/bTaTbl AOCTUXEHUN OByJalowmxcs;
HaBblK NporpaMMMpoBaHUs Ha a3bike Python;

ucrionn3oBaTtbh 6ubnuoteky Tkinter;

HaBblK CO3[1aHUA KOMMbIOTEPHbIX UTP U MPUNTOXKEHWUIA;
NpoeKTUpOoBaHWe WHTepdeica No/b3oBaTeNen;

MOUCK U UHTerpaums 6ubanmoTek NPOrpaMMHOro Koga C OTKpbI-
TbIX UcTouHMKOB TUna GitHub B cobcTBEHHbIN NPOEKT;

HaBebIK paboTbl B crieumnanmsmposaHHoM 1O ans cospaHus npe-
3eHTauni.
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V. Marepuamo-rexumec;cue guoguﬁ
IUMJU}M@MU I’IIUOZ/MMMH

AnnapaTtHoe u TexHuueckoe obecneueHue:
- Pabouee MecTo obyuatowerocs:

HOYT6yK: NpousBoanTesIbHOCTb Npoueccopa (no Tecty PassMark
- CPU BenchMarkhttp://www.cpubenchmark.net/): He MeHee
2000 eanHWL,; o6beM onepaTUBHOM MaMsATU: He MeHee 4 [6; obb-
em HakonuTensa SSD/eMMC: He meHee 128 6 (unu cooTeeTCTBY-
IOLWMIA MO XapaKTepUCTUKaM MepCcOHalbHbIN KOMMbIOTEP C MOHU-
TOPOM, K/laBUaTYpOMr U KOJIOHKaMu).

« pabouee MecTo npenogasaTens:

HoyT6yk: npoueccop Intel Core i5-4590/AMD FX 8350 aHa-
noruuyHas unu 6onee HoBas Mogesnb, rpadpuueckuit Npoleccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 anHanoruyHas
unn 6onee HoBas Moaenb, o6beM ONepaTUBHOW MaMsATU: He Me-
Hee 4 6, Bupeosbixog HDMI 1.4, DisplayPort 1.2 unu 6onee Hoeas
Mogesb (MM COOTBETCTBYIOLWMIA MO XapaKTEPUCTMKAM MepCcoHasib-
HbI KOMMbIOTEP C MOHUTOPOM, KNaBUaTYpOW U KONIOHKaMW);

+ KOMMbIOTEPbl AOMKHbI 6bITh MOAKOUeHb K eanHon cetu Wi-Fic

[AOCTYMOM B MHTEPHET;

+ NMpe3eHTaunoHHoe obopyanoBaHue (MPOoeKTop C 3KpaHOM) C BO3-

MOXHOCTbIO NOAKAOUEHMUSs K KOMMbloTepy — 1 koMnnekT;

« GAUNUYapT ¢ KOMMNEKTOM JIMCTOB/MapkepHas AOCKa, COOTBET-

CTBYIOWMIA HABOP NMCbMEHHbIX NpUHaanexHocTerd — 1 wr.;

- kBappokonTtep DJI Ryze tello — He MeHee 3 wiT.;
+ none MeToK;
- Wi-Fi poyTep.

MNMporpaMMHoe obecnevuenne:
- koMmnunsTop Python 3.5;
- Beb-6paysep;
« nakeT oducHoro N0O;
+ TEKCTOBbIA pefakTop.
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VI WuMepHmc‘i /caergapHmii g'zeﬁma’

zpmf)u/c Ha 2019/2020 g'zeﬁuﬂu zog

Mepuop obyueHns — ceHTa6pb-Maii.
Konuuecteo yuebHbIX Hepenb — 34.
Konuuecteo yacos — 68.
Pe>xum npoBeaeHus 3aHaTHI: 2 pa3a B Heaenlo.

Ne Mecsauy ®Popma Kon- Tema 3aHATUA ®PopmMa
I1/I1 3aHaTnA BO KOHTpOAnA
vacos
1. ceHTs6pb n/mmpe 1 BeepeHue B TecTuposaHue
ob6pasoBaresnbHYIO
nporpaMMy, TEXHUKa
6e3onacHocTH
2. ceHTA6pb n/mne 4 OcHosel s3bika Python. | TectupoBaHue
[pvMepsl Ha aA3bIke
Python ¢ paz6opom
KOHCTPYKLMIA: LIMKSIb,
yCnoBus, BeTBJIEHNS,
MaccuBbI, TUMbl BAHHBIX
3. ceHTa6pb n/mne 2 Keiic 1. «Yrapait uucno» | becepa
4, ceHTa6pb n/npe 2 Kelic 1. «Yrapait uucno» | becepa
5. oKkTabpb n/np 2 Kenc 1. «Yragam uucno» | becega
6. oKTsBpb n/npe 2 Ketic 1. «Yrapait uucnoy» | demoHcTpaums
pelweHui kerica
7. okTabpb n/mne 2 Ketic 2. «Cnacu octpos» | becena
OKTABPb n/mne 2 Kettc 2. «Cnacu octpos» | beceaa
Hoa6pb n/np 2 Kelic 2. «Cnacu ocTtpoe» | becepa
10. | Hos6pe n/mne 2 Keric 2. «Cnacu octpos» | becena
11. | Hos6pb n/mne 2 Ketic 2. «Cnacu octpos» | lemoHcTpaums
pelueHui keitca
12. | Hos6pb n/mne 2 Kewie 3. «Kanokynsatop» | beceaa
13. | nekabpb n/mne 2 Keric 3. «kKanbkynsatop» | becena
14. | nexabpb n/mne 2 Keric 3. «kKanekynsitop» | becena
15. | nekabpb n/mne 2 Kewc 3. «Kanokynstop» | beceaa

20




16.

nekabpb

n/mne

Keric 3. «Kanbkynarop»

DemoHcTpaums
pelueHunii keinca

17.

fIHBapb

n/mne

Kenc 4.
«[porpaMMupoBaHue
ABTOHOMHbIX
KBaApOKOMNTEPOB»

becena

18.

SIHBapb

n/me

Kelic 4.
«[lNporpaMmMupoBaHue
aBTOHOMHbIX
KBafpOKOMNTEpPOB»

becena

19.

sIHBapb

n/mne

Keiic 4.
«[porpammmnpoBaHme
aBTOHOMHbBIX
KBappOKOMNTepOB»

becena

20.

AIHBapb

n/me

Ketic 4.
«[porpaMMupoBaHue
ABTOHOMHBIX
KBapoKOMNTEepoB»

becena

21

despanb

n/me

Ketic 4.
«[lporpaMmmMupoBsaHue
aBTOHOMHbBIX
KBafpOKOMNTEPOB»

becepa

22.

despanp

n/mne

Kelic 4.
«[lporpammmnpoBaHme
aBTOHOMHbIX
KBafpOKOMNTEPOB»

becena

23.

despanb

n/mne

Ketic 4.
«[porpaMMupoBaHve
ABTOHOMHBIX
KBagpoKoNTepoB»

becena

24,

despanb

n/mne

Keic 4.
«[lporpaMMupoBsaHue
ABTOHOMHbIX
KBaJpOKOMNTEepOB»

becena

25.

MapT

n/p

Ketic 4.
«[porpaMMupoBaHue
aBTOHOMHbBIX
KBapOKOMNTEpOB»

becena

26.

MapT

n/mne

Kelic 4.
«[lporpaMmMmnpoBaHue
@BTOHOMHbBIX
KBafpOKOMTEPOB%»

becena

mozpamupoﬁauue Ha Python
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27.

Mapt

n/mne

Kenc 4.
«[porpaMMupoBaHue
ABTOHOMHbIX
KBaApOKOMNTEPOB»

becena

28.

MapT

n/me

Keiic 4.
«[porpaMmmMupoBaHme
aBTOHOMHbBIX
KBagpoOKONTepoB»

becena

29.

anpenb

n/mne

Keiic 4.
«[porpammmnpoBaHme
adBTOHOMHbIX
KBagpOKOMNTepOB»

becena

30.

anpenb

n/me

Ketic 4.
«[porpaMMupoBaHue
ABTOHOMHBIX
KBapoKOMNTEepOB»

becena

31

anpenb

N/rP

Ketic 4.
«[porpaMMupoBaHue
aBTOHOMHbBIX
KBafgpoOKOMNTEepOB»

becepa

32.

anpenb

n/p

Kelic 4.
«[1porpammmnpoBaHme
@BTOHOMHbBIX
KBagpOKOMNTepoB»

beceaa

33.

anpenb

n/mp

Ketic 4.
«[porpaMMupoBaHue
aBTOHOMHbIX
KBaapOKOMTEPOB»

becena

34.

n/me

Keitc 4.
«[lporpaMmMupoBaHue
aBTOHOMHBIX
KBagpoOKONTEpOB»

becepa

35.

n/mne

Kelic 4.
«[porpammmnpoBaHme
aBTOHOMHbIX
KBafpOKOMNTEPOBY»

beceaa

36.

n/me

Kelic 4.
«[lporpaMmmnpoBaHue
@BTOHOMHBIX
KBagpOKOMTEPOB%»

DeMoHcTpauums
pelieHuit kelica
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«OcHoBbl nporpaMMupoBaHus Ha s3bike Python Ha npumepe
nporpaMMupoBaHus 6ecnMnoTHOro seTaTenbHOro annapara»
AgTopbi: Benoycoea A.C., Epwos C.A.

C60pHUK MeToguyeckMx MaTepuanos.
PenakunoHHas rpynna:
MapuHa Pakoea, MakcuM NHkuH, Cepreit Epuwos,

MpuHa KysHeuoBa, AHToH bbicTpoB, AHHa benoycoea,
Hukonar Ckmpaa (obopMneHue)
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