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HanpasiieHHOCTh TeXHH4ecKas

—
Bk pa3paboTKa NPOrpaMMHBIX MPHIOKEHHH C SeMeHTaMH
06pa3oBATETBHO JIOTIOJIHEHHO# peanbHOCTH
JeATeNIbHOCTH

AJtpecar nporpammal

obyuatommecs 12— 17 ner

Cpok peanu3aiun

onHa cmeHa (21 nenn)

YpoBeHb NPorpaMmbl

CTAPTOBBIN

O6nbEM nporpaMMbl

12 akajeMHYeCKHX 4acoB

Llens CojieiicTBHE OCBOCHMIO  CTApIUMMM  HIKOJILHHKAMH
6az0BBIX KOMIMeETeHIMiT pa3paboTKH [POrpaMMHBIX
MPHIIOKEHHUIT C 2/IEMEHTaMH AONOIHEHHOH pealbHOCTH.
3anauu [103HAKOMHTb C OCHOBHBIMM METOJaMH pa3paboTKH

porpaMMHoro obecreyeHus;

copmupoBath  Kommuieke — 0asoBbIX  HABBIKOB
NpOrpaMMHPOBaH U Juis HX AanbHeHero
MCHIONB30BAHMS B  ydeOHOH #  npodeccHoHaNbHON
JeATeNbHOCTH;

pasBUTh AHAIMTHYECKOE MBILLICHHE, CroOCcOOHOCTH K
MOUCKY HECTAaHIAPTHBIX MyTel peLieHns MOCTaBIEHHOM
3a/1a4H.

Kpatkoe cojepkanue

VyacTHHKH TporpaMmpl  Hayuartcs —paborarh ¢
nporpammoii  EVToolBox, — u3yuar  pasintHbIE
KOMITOHEHTBI TOi Cpejibl, @ TAKKEe HayuaTcs CO3/1aBaTh
MpOCTHIE TPUIOKEHHS € TpaPHUECKUM uHTepdeiicom
[OMHOUEHHBIM (DYHKLHOHANOM, BK/IOYas 0CODCHHOCTH
B3AMMOZCHCTBHSL € 2J€MEHTaMM  JIONOJHEHHOH
pealbHOCTH. |




[Tnanupyemsie JIlnunocrubie:

pe3yNbTaThl — HABBIKM CAMOCTOSTEILHO U TBOPUYECKH peain30BbiBAThH
cOOCTBEHHBIC 3aMBbIC/IbI;
- [IOBBIILIEHUE CBOEro 00pa30BaTebHOrO YPOBHSA H
YpOBHSA TOTOBHOCTH K MPOMOKEHHIO OOyueHHs ¢
ucnonbzosanuem UKT:
~ HABBIKM CAMOOLIEHKH M pedieKcHH,
Meranpeamernbie pe3yiabTaThl:

— HaBBIKH [1OMCKA U CTPYKTYPHPOBaHHS HHPOpMALIHH]
~ yMeHHe OPHEHTHPOBATHLCS B CBOEH CHCTEME 3HAHUMN:
OTJIMYATH HOBOE OT YK€ W3BECTHOTrO:

— yMeHue paboTarh 10 MpeUIOKEHHbBIM HHCTPY KIHAM;
- 3HaHHe NPUHUIMIOB AITOPUTMH3AUMK, OazoBble
KOMIIETEHIUMH JUIS MOCHeAYIOIEero caMoCTOATEILHOIO
Pa3sBUTHs AHAIUTHYECKOTO M JIOrHYECKOrO MBIIUICHHA
MOCPE/ICTBOM HAXOJXKIEHHsI KPeaTHBHBIX PellieHHi Mpi
HaIlHCaHHH aIrOPHTMOB pa3zpaboTKH il
dyuxunonnposanus 10,

[Ipeamernbie pe3syabTaThi:

— 3HaHME [PUHLIANOB, OCODEHHOCTEH W OTIH4YHH
paspaborkn  [10c  anemenTamu JIONOJIHEHHOH
peabHOCTH, AJITOPHTM H KIIIOUEBEIE MOMEHTBI Mpoliecea
pa3paboTKH;

— (hopMupOBaHHe Ha30BbIX KOMTETEHIINH
HEOOXOANMBIX Juii  paboTel ¢  MHPOPMALMOHHO-
KOMMYHHKAIIHOHHBIMH TEXHONIOTHAMY, B HACTHOCTH —
A3bIKAMM  [TPOrPAMMHPOBAHHS BbICOKOTO YPOBHS (CH#,
JavaScripts), cpenamu pa3paboTkH  MPOrPaAMMHOr0
ofecriedeHns ¢ 21eMEHTaMH JIONOJHEHHOH PealbHOCTH,
MHCTPYMEHTAMH J3aiiHa [PUIOIKCHHH,
ocobennoctamu uernoaszyemoro [10.

—

CoumasnbHbli VYacTHHKH MPOrpaMMbl 3HAKOMATCS ¢ COBPEMEHHBIMH
ekt TEXHOJOTHAMH € MO3MIHK pa3paboTYHKOB, YTO MOKET
MOCHYKHTb  [IPOPECCHOHANBHOMY  CaMOOIIPEASICHHIO
neTteit M JgadbHeduieMmy — YCHJICHHIO — Ka/IpOBOTO
noTexuana crpanbl B cepe IT-rexnonoruit

"oz pazpaboTkH 2019 r.

["ox mocnenHen 2021 r.
pejaKkuuu
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Paznea Nel

«KoMmiiekc 0CHOBHBIX XapaKTEepPHCTHK NIporpamMmmb»

13 IosicauTeabHan 3aNHCKA

JlononuurensHas obuieodpasosarenbias o0mepasBHBaOmas nporpaMMa
TEXHHYECKOH HanpaBleHHOCTH «JlONOnHAA pEaJbHOCTE» OPHEHTHPOBAHA Ha
pasBUTHE  TEXHMYECKOrO TBOPYECTBA, AHANUTHYECKHX M  JIOTHYECKHX
criocobHOCTEH ydammuxcs, GOpMHPOBaHHE HHTEpeca K cepe COBPEeMEHHBIX
HH(POPMALIMOHHBIX TEXHOJIOIHHA U MPOrpaMMHPOBaHNUA.

Hopmarusnan 6a3a

[Iporpamma paspaborana B COOTBETCTBHH C:

= ®enepasbHeIM 3akoHOM Poccuiickoit @enepamun ot 29 nexabps
2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eaepanmmny;

= denepanbHbIM 3aKk0HOM 0T 24.07.1998 r. Ne 124-®3 «O6 ocHOBHBIX
rapaHTHsX npas pedenka B Poccuiickoii @eaepaiun»

= Konuenuueil pasBUTHS JONOJHUTEIBHOT0 0Opa3oBaHus Jerei
(Pacnopsixenne npasuteabeTa PO or 04.09.2014 r. Ne1726-p);

- ITocranopnennem [lpaBurenscrsa Poccuiickoit ®enepanuu ot 17
HosOps 2015 r. Ne 1239 «O6 yreepxkaenuu IlpaBun BbIABICHHS JeTeH,
NPOABUBLIMX BhIJAIOMIMECS CHOCOOHOCTH, CONPOBOXKICHUA H MOHMTOPHHIA MX
NABHEHIIET O PasBUTH,

= [Ipukazom MuHucTepcTBa TpyJa #  COUMAIBHOH  3alllMThI
Poccuiickoit ®exepauun or 5 mas 2018 r. Ne 298n «OO6 yrBepkiacHuH
npodeccuonansHoro crapaapra «llemaror pononHHTENLHOrO 00pa3oBaHUsA
JCTCH U B3POCIBIX»;

= [Tpukazom MunucrepcrBa oOpa3zoBanust M Haykn Poccuiickon
®enepanun ot 07.04.2014 Ne 276 «O6 yrBepxkaeuun [lopsaka nposeaeHus
aTTeCTalMM IEJarorHyeckux paboTHUKOB OpPraHu3aiMii, OCYIECTBIAIOIMHX

00pazoBaTenbHYIO IEATEILHOCTEY,;



= ITpukazom Munucrepcrsa npocsenieaus P® or 09 nosdpsa 2018 r.
N 196 «0O6 yrBepkaeuun [lopsaka opraHM3auMd W OCYIIECTBICHHSA
o0pazoBaTe/bHON AEATENBHOCTH MO JOMOJIHATENbHBIM 001me0dpa3oBaTeIbHbIM
nporpaMMam»

= CaullnHom 2.4.43172-14 «CanuTapHO-21THAEMHOIOrHYECKHE
TpeOOBaHUA K YCTPOMCTBY, COJIEP)KAHMIO M OpraHM3aluu pexuma pabdorsl
o0pa3oBaTe/IbHBIX OpPraHM3auMii  JIONOJIHUTENBHOrO 00pa3oBaHus  JIETEH»,
YTBEPKAEHHOrO IMOCTAHOBJAEHHEM [71aBHOr0 rocyaapCTBEHHOIO CaAHMTapHOro
Bpaua P® or 04.07.2014 r. Ne 41;

= Mertoanueckumu PEKOMEHAIUSIMH no OpraHH3alun
obpasoBaTenbHOrO  mpouecca HpH  ceteBeiX  (opmax  peasnsanuu
o0pa3oBaTenbHBIX NPOrpaMM K mucbMy Munucrepcrsa o0pa3oBaHWs W HAYKH
Poccuiickoit @enepamun ot 28.08.2015 Ne AK-2563/05;

- MeToauuecKkuMH PEKOMEHIALUAMHU no NPOEKTHPOBAHHIO
JONOTHATEIBHBIX ob1meobpaszoBaTenbHbIX nporpamm (BKIHOUAsA
pPa3sHOYPOBHEBEIE MPOrpaMMbl), NpHIOKeHHe K nuceMy Jlemapramenra
roCy/JapCTBEHHOW TONUTHKM B cdepe BOCIHUTAHHS JETeH M MOJIOAEKH
Munobpuayku Poccun or 18.11.2015 Ne 09-3242.

= Verasom @I'BOY B/ILL «Oxean»;
= [Tonoxkennem 0  JONOAHHTENBHOH  oOmieoOpasoBaTeIbHOM

obmepassupatomeii nporpamme GIBOY B/IL «Oxean».
Teoperuko-metononoruyeckoe obocnosanue Iporpammei

AKTyaJIbHOCTH pa3paboTKH JaHHOH NporpamMMbl 0OYCIIOBIEHA BBICOKOI
CKOPOCTBIO Pa3BHTHS B Pa3IHYHBIX, HE TOIBKO TEXHHYECKOH H TEXHOJIOIHYECKOH,
cepax nesrensHocT odmecTra. Moaudukanus, 3BONIOIHA, @ TAKKE MOABICHUE
HOBBIX MpodeccHii B HACTOALIEE BPEMSA W B HEJAJIEKOM Oyjayuiem 3acTaBiser
3a/lyMarthCs O HEOOXOAMMOCTH TMOJyYeHHS HAaBBIKOB QJITOPHTMH3ALMK H
IPOrpaMMHUPOBAHUA /Ul Kaxkzaoro pebenka. B HezaBuCHMOCTH OT BhIOpaHHOM
cepsl npodeccHONaNBLHON JAEATEIBHOCTH B KakKA0H M3 HHX, B TOH HJIH HHOH

cTerneHy HeoOXOIMMEI JaHHBIE HABBIKH.



[To nanneiM ATiiaca HOBBIX npodeccuii Ha nepuoa ¢ 2020 xo 2030 roza
HCYE3HYT nopsjika S7 npodeccuii, HO IpH TOM nosBATCS 0K010 188 HOBBIX, BCE
oHH, Oe3 HCcKIOYeHHH, 3aBf3aHel Ha pabore ¢ TexHukoi. [lormmanwue
AJITOPUTMOB, UX CTPYKTYPbI, ITOCIE/I0BATEIBHOCTH ¥ B3aUMOCBA3H KOMIIOHEHTOB
MOXET OKa3aTh BECOMYIO TNOMOINL TPH PA3sBHTHH 3JIEMEHTOB CHCTEMHOIO
MBIIUICHHSA, HTO MO3BOJMT IPOLIE OCBAaMBaTh MHHOBAIMOHHBLIC, TEXHWYECKH
CJIOKHBIE YCTPOMCTBA, BOCIIPUHUMAS HX, KAK [EJOCTHYIO CUCTEMY, 3HAS, KAKHM
3aKOHAM M [PaBHJIaM OHA MOJAYMHAETCH, ONPEICIAs CAMOCTOATEIBHO Pa3InYHbIC
3aKOHOMEPHOCTH M pasBuBas B cebe «TEeXHHMYECKYH MHTYMUHIO». 10
OaroTBOpHO CKa3biBaeTcs Ha CHOCOOHOCTH OBICTPO OCBaMBaTh HOBHIE
TEXHOJNOrMH, O0JAYyMaHHO M TIpPaMOTHO BKIKOYATH HMX B CODCTBEHHYIO
npoeCCHOHANBHYI0  JIeATeIbHOCTh,  3HAYMTEIBHO  IOBBIIAS  KA4ECTBO
BBITIOJIHAEMOI paboThl. A HCnoab30BaHKHEe B paspabarhiBaeMbIX NMPOrpaMMHBIX
pEeIIeHHsAX SIEMEHTOB JOMNOJHEHHOH pEeaJbHOCTH YIPOMIAeT BOCIPHUSATHE
3aJ10)KeHHOM B HEro HH(OPMAIIMK KOHEYHBIM M0JIL30BATEIEM, & TAKIKE M103BOJISET
PacIHIMPUTE NMAIKTPY BO3MOKHBIX (JOPMATOB MCIIONB3YEMBIX THIIOB JAHHBIX OT
TeKCTa 70 aHUMHPOBaHHBIX 3D-Mo1en1ei 1 BUACOPOIHKOB.

Hayyno-TeXHMYECKMI NpOrpecc sABISETCH OCHOBHBIM  JIBHTATEIEM
pPa3BUTHA MHPOBO# S5KOHOMHKH. Ero pe3yisTaToM BHICTYNAOT TEXHOIOIHYECKHE
MHHOBAllMH, KOTOpPLIE MPHUBOAAT K POCTY NPOM3BOAUTEILHOCTH TPY/a,
MOJICPHM3AIIMH CpeJICTB NPOHM3BOACTBA M TpaHCHOpPMALMH JICHCTBYIOMIETO
TeXHONOruYecKoro yknazaa. Ilepexon K mecroMy TEXHOTOTHYECKOMY YKIIaay
OTKPBIBAET MEPEJ] YEIOBEYECTBOM OOJIBIINE BO3MOKHOCTH.

CHHTE3 JOCTHIKEHHMII 110 OCHOBHBIM TEXHOJIOIMYECKHM HANpPAaBICHUSAM
(OMO- M HAHOTEXHOJOIHH, IEHHAs MHXEHEPUS, MEMOpaHHbIE M KBaHTOBLIE
TEXHOJIOTHH, MHKpOMEXaHHKa, (DOTOHHKA, TepMOsAepHAasA SHEpPreTuka) MOXKeT
OPUBECTH, HANpUMEp, K CO3JaHHI0O KBAaHTOBOI'O  KOMIIBIOTEpAa  WIIH
MCKYCCTBEHHOI0 MHTE/UIEKTa. BBHAY Takoro pojia M3MEHEHHH YYeHHKaMm, B
Oyayuniem CTyaeHTaMm, MOJOABIM CHenHaaucTaMm, paboTHHKaM AaHHBIX cdep

Oe3yC/IOBHO MNpPHTOAATCS JAHHBIE HABBIKM, a Takke CHOPMHPOBAHHOE



AHAJIMTHYECKOE M  JIOTHYECKOE MBINUICHHe, CHOCODHOCTH K  TIOHMCKY
HECTaHapTHBIX MyTei pemeHus MOCTaBICHHBIX 3a1ad, — MOArOTOBKA OCHOBBI
JUISL Pa3BHTHA KOTOPBIX, TAKXKE ABISETCA OJHOH H3 3a/a4 JaHHOH NPOrpaMMel.
Hcnonw3oBanne npu 00yd4eHHH “OTKPBITOrO” MPOrpaMMHOro obecrnedeHus
MO3BOJISET ydauiuMcsi CBOOOIHO HMCIONB30BAaTh €r0 HAa CBOMX JIOMAalIHHX
yCTpPOHCTBAX.

Ocobennocts  00pa3oBaTENIBHON MNpPOrpaMMbl  3aK/IIOYACTCA B €€
peanu3anyM B YCIOBHAX BPEMEHHOrO JETCKOI'0 KO/UIEKTHBA B CKATHIE CPOKH,
BBH/IY 9€ro HMeeT HHTCHCHBHBIH PEKHM.

Heas nporpammbi: CozaelicTBUHE OCBOCHHIO CTAPIIMMH IIKOJBHUKAMH
0a30BBIX KOMIETEHLHH pa3paboTKH MPOrpaMMHBIX NPHJIOKEHHH C 3JIEMEHTAMH
JIONOTHEHHON PealbHOCTH.

3anaun:

= MO3HAKOMHTBL C OCHOBHBEIMH METO/IaMH pa3pabOTKH MPOrpaMMHOTO
obecneyeHus;
= chopMHpOBaTL KOMIJIEKC 0a30BBIX HABBIKOB MPOrPaMMHPOBAHHA
JUii MX Ja’dbHEeHINero HCroab3oBaHus B y4eOHOH M npodeccHOHaNbHOMH
JeATeIbHOCTH,
= Pa3BHTh AHAIMTHYECKOE MBIIICHHE, CIHOCOOHOCTH K IIOHCKY
HECTAH/IaPTHBIX MYTEH PEIICHUs MOCTABICHHON 3a1a4H.

OcHoBoOMoNaramuM MoaAXoA0M paboTel rejaarora no JaHHOH nporpaMme
ABIISICTCS CHCTEMHO-AesiTeIbHOCTHBIN. [lenaror B npouecce obpasoBarenbHOM
AEATENLHOCTH NPH PeAM3aUMH NPOrpaMMbl A0/KEH ONUPATLC Ha CIEAYIONIHe
[IPHHIAIIBL

Ipuauun JesaTeJbHOCTH 3aK/II04aeTCsd B TOM, 4TO yHallHics, nojay4as
3HAHHA HE B TOTOBOM BHJIE, a J00BIBas UX CaM, OCO3HACT NPH 3TOM COAEpKaHHE
1 (opmel cBOEH yueOHOMN JeATeNbHOCTH, MOHUMACT M NPHHHUMAET CHCTEMY ee
HOPM, AKTHBHO Y4YacTBYeT B HX COBEpPIICHCTBOBAHMH, 4YTO CrnocodCTByeT
AKTHBHOMY  ycnemHoMy  (OpPMHPOBAaHHIO €ro  OOIIEKYJIBTYPHBIX H

NS TEBHOCTHRIX criocoOHOCTEH, 001eydeOHbIX YMEHMIA.



[IpuHUMT HeNpepbLIBHOCTH O03HAYAeT TAKyH OpPraHu3auuio oOydeHHs,
KOT/Ia pe3yJIbTaT JAeATeIbHOCTH HAa Kak0M NpeablAyIieM dtane odecneuynBaet
Hadajio crneaywoomero stana. HenpepeiBHOCTH nponecca obecrieunBaeTcs
MHBAPHATHBHOCTBIO TEXHOJOIHH, 4 TAKKE MPEEMCTBEHHOCTBIO MEKIY BCEMH
CTYNECHAMH OOYHEHHS COACPIKAHHA U METOUKH.

IpuHUAN HeJIOCTHOTO NPEACTABJICHHS 0 MHPe 03HAYACT, 4TO y pebenka
A0KHO ObITh chopMupoBaHo 0000IIEHHOE, 1IETOCTHOE MPEICTABICHUE O MHPE
(npupoje — obmecTBe — caMoM cebe), 0 PO U MECTe HayKH B CUCTEME HayK.

Hpunumun neuxosoruyeckoii KoMmQpopTHOCTH NpEAoJaraeT CHITHE
crpeccoodpasyomux (akropos yueOHOro mponecca, CO3JaHHE Ha 3aHATHAX
nobpoxkenatenbHOR arMocdepbl, OPUEHTHPOBAHHON HA peaau3auuio HjeH
I1€/1aroruKy COTPY/IHHYECTBA.

[puHuMn BapHATHBHOCTH [pEANONaraeT pasBuUTHE Yy ydaluxcs
BAPHATHBHOIO MBIIUIEHHS, TO €CTh ITOHMMAHHA BO3MOKHOCTH pPa3IHYHBIX
BADHAHTOB  pemieHHs  npobnemsl,  (GopMHpOBaHHE  CcHOCOOHOCTH K
CHUCTEMATHYECKOMY nepebopy BapHaHTOB H BEIOOPY ONTHMAIBLHOIO BApHAHTA.

IIprHOMN TBOpYeCTBA MpeAnoiaraeT MakCHMAIbHYIO OPHEHTAllHI0 Ha
TBOPYECKOE HA4an0 B y4eOHOM ACATENLHOCTH IKOIBHUKOB, MPHOOpETEHHE HMH
COOCTBEHHOIO OMNBITA TBOPYECKOH JesrenbHOCTH. DopMupoBaHHe CrIOCOOHOCTH
CaMOCTOATEILHO HAXOIUThH PeIlleHHe HeCTaHAapTHBIX 3a1ad.

Ipuaman MuarMakca. /s peanusanuy NpUHIMIIG MHHEMaKca yaeOHoe
3aBe/IEHUE JO/IKHO NMPEIOCTABHTE YUalUHCA MAaKCHMAIbHBIC BO3MOKHOCTH IS
ofydyenuss u obecneduTh YCBOCHHE MarTepHaza Ha MHHHUMAaJIbLHOM YPOBHE,
KOTOphIi yKazaH B @ejepalbHOM TOCY/IapCTBEHHOM 00pa3oBaTeIbHOM
CTaHjaapre.

MeToas! Oprasu3anuy 3aHATHIL
— CIIOBECHBIN (MHCTPYKTaXKH, Oeceibl, pa3bACHEHUs ),
— HarasaHel (GoTo U BHACOMaTEPHAIIBI);
— npakTHueckuii  (pa3bop anroput™oB, Onok-cxem H  pa3paborka

MPUIOKEHHH ),



— TIOUCKOBO-HCCIE0BATEILCKHIL, MPOEKTHBIH, HIPOBOIA.
3aHATHA NPOBOAATCS B pasiuyHbiX (opmax, TaKMX Kak: JUCKycCHs,
yueOHass wurpa, 1a00paTOpPHO-NPAKTHYECKHE 3aHATHA C HCIOJIb30BaAHHEM
cioBecHbIX (paccka3, Oecena), rpaduueckux (pabora ¢ Onox-cxemamm),
HarsiaHeIX  (TabiMubl,  MOJENHM,  BHACOMATEPHANbl), COLMOJIOIMYECKHUX

(aHKeTHPOBAaHHE) MATEPHAIIOB.
O6mue ceegenns 00 ycaosusx peanusanun [Iporpammsi

IeneBoii ayauropueii 1aHHOM NpoOrpaMMbl SBASIOTCS ydeHMKkH 7 — 11 kiaccos
(12 — 17 ner), npossisiomme uHTEpec K cdepe pa3paboTKu nporpamMMHOrO
obecrniedeHnss M NpOrpaMMUPOBAaHHs Ha si3bIKax BeICOKOro yposusa (C++, PHP,
Java, Python, Ruby).

Mpunumn nadopa — ceobosa Beidopa.

KosnvecTBo yqyammuxcesi B rpynne: ot 5 10 10 yenosek (OpHEHTHPOBAHO Ha
KOIM4ecTBO paboumx mecrt, U3 pacyera | komneiorep juis 1 ydeHuka), cocras
MOKeT OBITH Pa3HOBO3PACTHON M Pa3HOIMOJIBIN.

YpoBeHb NporpaMmsl: CTapTOBBIH.

O6bem — 12 vacos.

Cpoxk peanmnsanum — | cmena (21 aens).

IpoaoZEHTEILHOCTL 3aAHATHS — 2 aKaJIEeMHYECKHX Yaca.

IlepuoanunocTs — 2-3 pasa B HEJEIHO.

1.2. Ilnannpyembie pe3y/ibTaThl
JIH4HOCTHBIE:
= HABBLIKM  CAMOCTOATEABHO M TBOPYECKH  pPEaJM30BLIBATH
cOOCTBEHHEIE 3aMBICITHI;
= MOBBIICHHE CBOEro 00pa3’oBaTEILHOrO YpPOBHA M YPOBHSA
rOTOBHOCTH K NMPOAOIKEHHIO 00y4yeHus ¢ ucnons3opanuem UKT;
- HaBBIKH CAMOOLICHKH H pedIIeKCHH.
Meranpeamerabie pe3yibTaThl:

= HABBIKH MOUCKA M CTPYKTYPHUPOBaHUs HHPOPMALIHMU;



= YMEHHE OPHEHTHPOBATHCA B CBOCH CHCTEME 3HAHWIL: OTIHYATH
HOBOE OT YK€ W3BECTHOIO;

o ymeHue paborarh 10 HpeUIOKEHHBIM HHCTPYKIIHAM;

o 3HAHHE NMPHHIMIIOB AJTOPHTMH3aIHH, 0a30Bble KOMIETEHIIHH LIS
MOCTIEYIOMIEr0 CaMOCTOSTEILHOIO PAa3BUTHA AHAJIMTHYECKOTO H JIOTHYECKOTo
MBILLIEHHS TTOCPE/ICTBOM HAXO0XK/CHUS KPEaTHBHBLIX PElICHMI NpH HANUCAHWH
anroputMoB paspabotku u ¢pyuxnuonuposanus 10,

IIpeamerHbie pe3yabTaThi:

— 3HAHWE [PUHIMMIOB, ocoOeHHocTell W orauumii paspaborku [10c
HIIEMEHTAMM JIOTIOJTHEHHOH PEAlIbHOCTH, AJINOPUTM M KIIIOYEBHIE MOMEHTBI
npoiecca pa3paboTku;

— (hopmupoBanue 0a30BBIX KOMIETCHIMH HEOOXOAMMBIX Ui pabotsl ¢
HHPOPMAIIMOHHO-KOMMYHHKAIIHOHHBIMH ~ TEXHOJIOTHSMH, B YaCTHOCTH —
A3BIKAMHM NPOrpaMMupoBanus Bbicokoro yposusi (C#, JavaScripts), cpeaamu
pa3paboTKH MpPOrpaMMHOro obecrnedeHuss ¢ 2JEMEHTaMH  JIONOMHEHHOH
peanbHOCTH, HWHCTPYMEHTAMM  JM3aiiHa  MPWIOKEHHH, O0COOEHHOCTAMH

ucnonszyemoro [10.

1.3. Coaepxanue nporpaMmsl

Yyebusbiii niian

Koa-Bo yacos ®opma
Ne Tema arrecranun/
BCEro | TeOpusi | NPAKTHKA KOHTPOJIS
1 | Beeaenne B Kypc
«JTaboparopus
JIOTIOJTHEHHOH Onpoc. Baoanoe
peansHOCTH». DpeiiMBopk | 2 1,5 0,5

EVToolBox. HWurepdeiic. AHKETHPOBAHHME.

Bosmoxuoct. Th u Ilb Ha
3AHATHAX

2 | OCHOBBI AJITOPUTMHU3ALIHH 2 1 ]




Cosnanme MpoCTOro
MPUIOKEHUS B
EVToolBox. Paspaborka
NPHIIOKEHUA c| 2 0,5 1,5 PesynsTats
TEXHOJIOrHeH Image 3a71aHHi,
Tracking (1 wmerka u 1 caMo/IMarHOCTHKa,
00BEKT) JHAarHOCTHKA
[Tpunoxkenue c BAJIMIHBIMH
TEXHOJIOTHen Image METOaMHU
Tracking (1 wMerka # 2 0,5 1,5
HECKOJIBKO 00BEKTOB).
[lepexntoyarens, CHETYHK

Paszpaborannsie #u
Pa3zpabotka cobcTBEeHHOrO P

P) _ p) 3alHILEHHBIE

OPWIOKEHHS B cpele o
EVToolBox. -

pednexcus,
OneHka pe3yIbTaATHBHOCTH

2 ) ) HUTOrOBOE

IIPOrPaMMBEl.

AHKETHPOBAHHUE.
Bceero 12 3,9 8,5




Copepxxanue 3ausTuii

3annTue Ne 1

Tema: «Bpeaenue B kypc «JlaGopaTopus IONOIHEHHOH pPEalbHOCTHY.
®peiimBopk EVToolBox. Unarepdeiic. BoamoxknocTH»

Ileanb: 3HaKOMCTBO C COACPKAHMEM Kypca, OCHOBHBIMH HHCTPYMEHTAMH
JUISt Tocneayiomen paboTsl.

Teopusi: Ionstus «IIporpammuposanue» u «Paszpaborka npuioKeHHn»,
«BupryanbHas peanbHOCTHY, «CMmemianHas peanbHOCTE» W «JlomonHeHHas
peanbHOCTEY. [IpHHIMIBEI ¥ OCOBEHHOCTH Pa3IMYHBEIX BAPHAHTOB pa3paboTku
nporpaMMHOro otecrnedeHus. AnropuT™ nporecca paspaborku. Kinrouessie
MOMEHTBI, OIIHOKH U IyTH X YCTPAHEHHS.

Ipaxkruka: Ocsoenune uHTepdeiica N QyHKIMOHATBHBIX XapaKTEPHCTHK
tpeitmsopka EVToolBox.

3ansTie Ne 2

Tema: «OCHOBBI aNTOPUTMU3ALIHIY

Heas: Axryanusanus, oboOmeHHe W CHCTEMaTH3alMs 3HAHWE 110
aJITOPUTMH3ALIUH.

Teopusi: TepMHHBI U ONPEICACHUSA: AITOPHTM, HCIIOIHUTENb AJITOPHTMA,
cpeaa ucnonnurens, CKH (cuctema koMaH/1 HCIOIIHHTES ), CIIOCOOBI ONTHCAHUA
QJITOPHTMA, BH/Ibl AJITOPUTMOB.

IMpakTaka: [loctpoenne OGnok-cxem. OcBoeHHE anropuT™Ma JeHCTBHH
9JIEMEHTAPHON MPOrpaMMEl H OITHCAHHE €r0 HAa PYCCKOM A3bIKE.

3ansTie Ne 3

Tema: «Cozganne npocroro npunoxkenus B EVToolBox. Pazpaborka
npuioxenus ¢ Texnonorueit Image Tracking (1 metka u 1 06BvexT)»

Heas: OcBoeHne OOBEKTOB: METKa, MapKkep, MaTTepH M HMX CBOWHCTB B
npouecce paspabOTKH MPOCTOr0 MPHIOKEHHS JOMOIHEHHOH pealbHOCTH B
EVStudio,

Teopusi: OyHKIMOHATBHBIE XapPAKTEPUCTHKH M Ha3HAYeHHE OOBEKTOB:

MEeTKa, MapKep, NaTTepH.



Ipakraka: Paspaborka npocroro npunoxenns 8 EVStudio.

3ansrue Ne 4

Tema: «lIpunoxenne ¢ texsonorueit Image Tracking (1 merka u
HECKOJILKO 00BbekTOB). Ilepexiouarens, CUETUHK.»

Heas: ocBoenne oOnexToB [lepexmiovarens u Cuerumk B mporecce
pa3paboTKH MPOCTOro MPHIIOKEHUS JONOTHeHHOH peansHocTn B EVStudio.

Teopusi: OyHKIMOHAIBHBIE XapaKTEPHUCTHKH M Ha3HaueHHE OOBEKTOB:
[lepexiiouaresn, CHETUHK.

Ipaxrnka: Paspaborka npocroro npunoxenns B EVStudio.

3anaTne Ne 5-6

Tema: «Pa3zpaborka cobcTBennoro npunoxenus B cpene EVToolBox.

Onenka pe3yIbTaTHBHOCTH ITPOTPAMMBL.»

Hean: Co3nanune coberennoro npuioxenus B nporpamme EVToolBox.
Ouenka pe3yJabTaTHBHOCTH ITPOrPaMMBI.

IMpakruka: Havano pa3paGoTku: cocTaBieHHE AM3aiiHa W aJropurMa
paborel npuiaokenus. OcHoBHOH Onok paspaborku [10: wucnpasinenue
HE0YE€TOB, OMHOOK, TECTHPOBAHHE TOTOBBIX MPUIOKEHWH. AHKETHPOBaHHE,

ycTHas pediiekcus.



Pasnen Ne2

«Kommiekce OPraHM3alHOHHO-NICAATOTHYECKHX yCJIOBHﬁ))

1.1.¥YciioBusa peaiu3anuu NporpaMmsl

Jlns  ycnemHoii peanusalMM  NpOrpaMMbl  HEOOXOAHMMO  ClIEAYIONIEe
MaTepHalbHO-TeXHHYECKOe obecnevenue:

~ MOMEIICHHE /I NOCTOSHHBIX 3aHATHH C XOPOIIMM OCBEIIEHHEM H
aoctynom k cern Mareprer;

— ctoasl 4 cTyiabs cornacHo 'OCTy u cnucouHoMy COCTaBy y4Yauuxcs;

— paboyre MecTa ydaluxcs: KOMIbIOTEpPsl ¢ ycraHopiaeHHBIM [10O,
cootBeTcTBYIOmUM Tematuke kKypca (EVToolBox, Unity, Vuforia, Git Bash,
Blender, Maya, 3Ds-MAX u nip.);

— pabouee MECTO nejarora: KOMNbIOTEP, HHTEPAKTUBHAsA JOCKa (IKpaH),
IPOEKTOP.

OcHanieHue KOMNBIOTEPHOH TEXHHKOH JO/KHO TMPOM3BOAMTLCH M3

pacuera: 1 pabodee mecTo i 1 ydacTHHKA POrpaMMBl.

1.2. Anaans YpPexTHBHOCTH PeaiH3anuu NporpaMmel

B npouecce camocrosresnibHON paboTel 00ydarommxces Hajl peanH3aiue
cOoOCTBEHHOMH 3aJlyMKH, a TAaKKE JTare 3alluThl MPOEKTOB 110 UTOI'Y OCBOEHHS
MPOrpaMMbl MOCPEACTBOM BKIIOYEHHOrO HaOIOAEHHS MOXKHO 3a()UKCHpOBATH
JIOCTHIKEHHSI YYACTHHUKOB MPOrpaMMEI, a TaKKe WX BHYTPEHHHE MPHPALICHHUA.
DTH NOKA3aTEH ONPENCIAIOTCS C MOMOIIBIO AKeTa JHarHOCTHYECKUX METOINK,
B KOTOPBIH BXOJIAT: aHKETHPOBaHHE, TECTHPOBAHHE, METOMKA HE3aKOHYEHHBIX
OPEAIOKEHUH U IIPOYHE.

[Ipp  ycmemHOM ~ OCBOEHHM  TPOTrpaMMBEI  ydalHecs  HMEKOT
copmupoBaHHEli Ha0op 6a30BEIX KOMNETEHIMH HEOOXOAMMBIX 11 paboThl ¢
MUKT, B 9acTHOCTH — MOI'YT CaMOCTOSTEIBHO peallM30BEIBATH COOCTBEHHEIE
3aMBICIIBl B Mpolecce pa3paboTKH NPHIOKEHHH; YMEHHH IeKOMIO3MpPOBaTh
3a/la44 Ha ABTOHOMHBIE KOMITOHEHTRI; PacrpeiensaTs 1oj3ajaqn npu pabore B

rpynie; BbICTpaWBaTh airopuT™ mnpouecca paspaborku [1O; anamm3upoBaTth



paboToCIOCOOHOCTE U CAMOCTOATENIEHO YCTPAHATH OMMOKH B (PYHKIIMOHAIBHOM
cucTeMe COOCTBEHHBIX ITPHIIOKEHHN.

Kpurepun u nokasaTteiu ypoBHS OCBOCHHS ITPOrPaAMMBI:

Huskuii yposennr — Ha Oaze EVToolBox ywammecs ymerwr cosjapark
[poCTeiIne NMPHIOKEHNS, HCTIONB3YS MOJCKAa3KH HIIH ¢ moMonisio nejarora. He
YMEET HCKATh H CTPYKTYPHUPOBATH HH(POPMALIHIO.

Cpennnit yposens — na 6asze EVToolBox ywammecs ymeror cosaaBarh
NpOCTEHIINe MPUIOKEHHs €3 TONOTHUTENBHOI0 PYHKIIMOHAIA, HO BBIMOIHAIOT
ITO CaMOCTOSTENLHO, ONMMUPAsCh HA MOJYYEHHBIE PaHEe 3HAHUSA, HE HCIONIb3Ys
JOTIOJIHATENBHBIE  TIOACKa3kM M He oOpamasck 3a JIOMOIHHTEIBHOMH
KOHCYJbTaume K nexarory. CamMoCcTOSATEIbHO BHICTPAHBAIOT AJITOPHTM padoThl
MporpaMMbl M PUCYIOT Ui Hee OIOK cXeMy, MOXKeT OOBACHUTH JIPYyIHM
YHaCTHHKAM MM TOCTOPOHHMM JniojisM  npuHuun paboret ero 10 wu
(yHKUHOHANBHBIE OCODEHHOCTH.

Beicoknit ypoens — Ha Oaze EVToolBox ywammuecss ymerT co3iaBaTh
Oornee CIOKHBIE ITPOrPAMMHBIC ITPOAYKTHI, HCHOJIB3YS Pa3IHYHbIE KOMIIOHEHTHI,
usydeHnple panee. CaMOCTOATENBHO BBHICTPAUBAIOT  ANTOPUTM  pabOTHI
MporpaMMel ¥ PHCYIOT Ui Hee GJIOK CXeMmy, MOTYT paccKas3aTb W OOBACHHTH
APYIrUM YHACTHHKAM HJIM ITOCTOPOHHHUM JIOJSIM, O HEM €ro INMPOAYKT M Kak OH
(YHKIHOHMPYET, @ TAKKE KaKue KOMIIOHEHTHI H NOYeMY OH MCIIOJIb3YeT.

@opmbl aTTeCTALHH H JIEMOHCTPALNH JIOCTHKEHHI: TBOPYECKHI MPOLYKT

JUISA BBICTABKH, 3allMTa [IPpOCKTa.

1.3. Meroaunueckoe odecneyenne nporpaMmel
KmoueBoii OCHOBOH METOAMKH MPOrpaMMmbl  SBISETCS  MPOBJIEMHO-
MOUCKOBBIH METO/L.
Metoanka nporpaMMbl peaiH3yerTcs Yepes:
— Oecennl: «Pacckaxu o cebeyn, «Hro Takoe anropurm? '€ B XKH3HH MBI
BCTPEYAEM IPUMEPHI AITOPUTMOB?», «YUTO TaKoe NMporpaMMHpPOBAHHE U YEM OHO
OTAHYACTCH OT pa3paboTKU NPUIOKEHHIT,

— yuebnas urpa «Kopnopanus «Codey.



I's1occapmii

1. EVToolBox — d¢peiimBopk!™®! s cosmanms  mporpammmuoro
obecnieuenus ¢ rpaduaeckoii 000109KOM.

2. AuropuTMH3auMs — MPOLECC COCTABICHHS AJTOPHTMOB JUIS PelIeHHs
TIOCTABJICHHBIX TIPUKJIAIHBIX 3a/1a4.

3. AJuroput™ — 3710 TOYHLIH HAOOP HHCTPYKIHIA, ONUCKIBAKOIIMX ITOPAAOK
JeficTBUH HEKOTOPOro MCHOMHHMTENS AN JOCTH/KEHHS Ppe3ynbTara, pelieHHs
HEKOTOPO# 331249 3a KOHEYHOE YHCJIO LIAaroB.

4.  Bunok-cxema — pacnpoctparennsii Thn cxem!?! (rpadmueckux
MoJIeliei), OMUCHIBAIOIIMX AITOPUTMBlI WIH TIPOLECCHl, B KOTOPHIX OT/EIbHBIC
mard u3o0paxaiorcs B BHae GJI0KOB paziuyHON (GOpPMbI, COCAHMHEHHBIX MEXKLY
co0oii TMHUAMH, YKa3bIBAIOMIMMH HalpaBlieHHe rnocinegosatenbHoCTH. [IpaBuna
BeimonHenust pernamentupyiores ['OCT 19.701-90 «Cxembl  aaropuT™moB,
IPOrpamMm, IaHHBIX H CHCTEM. Y CIIOBHBIE 0003HAYCHHA H NPABHUIIA BBITTOTHEHHAY.,
CranapT, B YaCTHOCTH, PETYJIHpPYET CIIOCO0bI MOCTPOCHHS CXEM H BHEIIHUI BH]L
HX 3JIEMEHTOB.

5. VnnoBanus — BBeJEHHBIH B ynoTtpebiieHHe HOBHIN WIH 3HAYHTEIBHO
YIIyqIIeHHBIH POAYKT (TOBAp, yC/Iyra) WiiH MpoLece.

6. Hcnonuurens  aaropurMa —  9T0  OOBEKT,  BBITOJHAKOLINIA
onpejieIeHHbII Ha0op /IeHCTBHI (Ue10BeK, KHBOTHOE, poOOT, KOMIIBIOTED)

7. OTKpbITOE MpOrpaMMHOE OOECHeYeHHEe — paclpoCTPaHSIOLIeeCs
OecniarHo.

8. Peduekcus — 310 oOpamenne Buumanus cyObekra Ha camoro cebs 1 Ha
CBOE CO3HAHME, B YACTHOCTH, HA NPOAYKTHI COOCTBEHHOH aKTUBHOCTH, a TaKKe
Kakoe-1M00 HX TepeocMbICIICHHE.

9. Cucrema KOMaHJl MCIOJIHHMTENS — 3TO BCE KOMaHjbl, KOTOpHIE
UCITIOJTHUTENIb YMEET BBITIOTHATD.

10. Cpena wucnonuurens — oOCTAaHOBKA, B KOTOPOH (yHKIHOHMpYET

HCIIOJIHUTE b,



11.  Cxema — rpaduueckoe npejcTaBlIeHHE ONpPE/ENeHNs, aHaIu3a HiH
METO/1a PelIeHHs 3a7a4H, B KOTOPOM HCHOIb3YIOTCS CHMBOJIBL U1t OTOOpaKEeHHs
JIAHHBIX, MMOTOKA, 00OPYA0BAHUA U T. J1.

12. Texnonorudeckuii  ykinag —  COBOKYIHOCTb  CONPSKEHHBIX
NPOU3BOJICTB, MMEIOMIMX EAMHBIH TEXHHYECKHH YPOBEHbL M pPa3BUBAIOMMXCA
CHHXPOHHO.

13. OpeiiMBOPK — 3aroToOBKH, WAGIOHBI /U1 NMPOrpaMMHON 11aT(OpMEI,
onpejensAmue  CTPYKTYpy  MpPOrpaMMHONM  CHCTEMBI;  MPOrpaMMHOE
obecnedenue, obneruaiomiee paspaborky M oObEAMHEHHE pa3sHBIX MOAYJIEH
NPOrpaMMHOI0 MPOEKTa.

14. IllecToii TEXHOJIOrHYECKUI YKIAJ — CYUTAETCS, YTO B MHPE MPOiICHBI
5 rTexHosoruyeckux ykiaaaoB (Havano IlepBod NpOMBINIIIEHHON pPEBOIIOIHUH,
aMoxa [apa, 9no0xa CcrajM, 9noxa HedTH, 210Xa KOMIBIOTEPOB WU
TEJEKOMMYHHUKAIMiI), B Hactosmui MomeHT Hacrtynaer Illecroit -

HaHoTexHOIOruu.
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Paznen Ne3 «Ilpuioxkenns»

2.1 JInarHocTHYecKHe MaTepHaJIbl

Ankera Nel. BRogHOE aHKeTHpOBaHUE
1. 2.1.0.

2. Peruon

3. Otpan
4. Bospacr
5. Knace

6. Koropsrii pa3 Tl npuexan B B/IL] “Okean™?

7. CpsizaHbl 14 TBOW YBIECYEHHA C MporpaMMHpoBaHHeM, paboroii B cdepe

pa3paboTKH KOMIBIOTEPHBIX/MOOH/ILHBIX NPHIIOKEHHH?

8. Hanumm, weM W3  BHIIENEepedYHCIEHHOro Tebe  NPUXOAMIOCH

3aHUMAaThECA

9. ITo kako# MpUYKHHE ThI 3aITHCAJICsH B JaHHYIO 1abopaTtopuio?

©3TO HANPABICHUE MHE 3HAKOMO, X09Y MPOJOIKHTE 3aHATHS B 3TOH 00s1acTH

® HTO HANpaBIEHHE MHE 3HAKOMO, HO HHUKOI/A paHslle He npoboBan 3THM
3aHUMATHCA, X049y NonpodoBaTh

® MHE MHTEPECHO ITO HANIPABJICHHE, HO 51 HE MMEI0 HUKAKOI'0 NpeACTaBIeHUs
00 sTOM

e He OBUIO MECT B IPYTHX MACTEPCKUX, CTYAMsX, JabopaTopusax

® CBOIf BapHaHT:

10. Yemy OBl ThI XOTEJI HAYHHTBLCS B TaHHO# JlabopaTtopuu?

11. TBou noxkenanus




Anxkera Ne2. [TpomeKyTOUHOE aHKETHPOBaAHHE

1. Otpsizg

2. llpuxoas ©Ha 3aHaTHd B JabopaTopuio, s 4YYBCTBYH ce0s (HyXKHOE

NOYEPKHYTh):

a). kKoM(opTHO/HEKOM(OPTHO

0). yBepEeHHO/HEYBEPEHHO

3. Ilenaror yaenser MHE A0CTATOMHO BHHMaHHS/ HEJOCTATOYHO BHHMaHHUs/ HE
3aMevaeT MOero NpHCYTCTBHA

4. [lenaror npUXOAUT MHE Ha MOMOIIb Bceraa/ HorAa/ KpaiiHe peako/ uHoraa
5. Ha 3austust s My ¢ yA0BOJLCTBUEM/ NOTOMY YTO HAaA0/ 1MO-BO3MOKHOCTH HE
nay

6. Coro paborty B nabopatopus s oueHHBaw Ha 5/ 4/ 3/ 2

T B naboparopuu MHE HE XBaraer

8. A OBl xoren (a) H3MEHHTH

Amnkera Ne3. toropoe aHkeTHpoBaHHE
1. .1.0.

2. Otpan

3. Yemy  THI HaydWics ~— Ha  3aHATMAX B jabopatopuu?

4, Yro wHOBOro TH  y3Han Ha  3auaTMaX B Js1aboparopun?

5. Xorten Obl ThI NPOJOMKATE Pa3BHBATLCA B JaHHOM HanpaeiaeHun? Ilouemy?




