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Pazgen I. «k KoMIIEKC OCHOBHBIX XAPAKTEPHACTHK 00PA30OBARKS
1.1. TloacanTensHAA 3aMHCKA

IIpoMbiunTennass  poOOTOTEXHHKE — OTO  MHKEHEPHAS  AWCLMIVIMHA,
NOCBAIIEHHAA  CO3JAHMID M U3yYeHHra  poOOTOR  JUId  aBTOMATM3allMH
LIPOM3BOJICTBEHHBIX NPOIIECCOB.

AxryansHOCTh mporpaMmel «IIpoMpoOOKBaHTYM» OBYCIOBICHA TCM, YTO
NanHas [POrpaMMa ABIACTCS MEPBLIM LIATOM HA NYTH K POCTY 3HAHMHA ¥ yYalIHXCS
0 POMH TPOMBIINUICHHOH PpPOOOTOTEXHUKH B COBPCMCHHOM TIPOM3BOJACTBE M
MEPCHCKTHBHLIX  HATIPAaBICHUAX  pa3sBHTUA B chepe  poborusaumn
IPOMBILIEHHOCTH.

JononxurennHast obuepa3egupawonias  nporpamMMa  «IIpoMpobOKBaAHTYM»
MMEET TEXHHYECKYK) HAMPABNCHHOCTL. Y POBCHL MPOrpamMmel — 6a20BbIH. Mogyns-
BBOIHBIH.

HoBuzHa nporpaMmel Q0YCIIABIMBACTCA MHTEIPAaLMER B ce0e JOCTHIKEHWA
HECKOABKHX TpadvUMOHHBIX HampaBieHdd. B nponecce nporpaMMHpoBaHusA
PaslIHMHBIX KOHCTPYKUMA poBoTos, obywarmuecs BONYyHAlOT JONOAHATEILHEIC
3HaHMA B 00macTM  (U3MKHM, MEXaHMKH, CXEMOTEXHMKH, DJJEKTPOHHKM M
MHOOPMATHKH.

[Tporpamma npeaHazHayena i 0Oy4alOIMXCH CETH JIETCKUX TEXHONAPKOB
«KBaHTOPHYMY, ¢ HATHUKEM IOHHMaHHA 6A30BRIX KOBLICTILIM NporpaMMHpOBaHuA,
npeAcTaBaeHns 06 HHKCHCPHO-KOHCTPYKTOPCKOH AEATENLHOCTH M PODOTOTEX HUKE.

IIporpaMma OPHEHTHPOBaHA HA H3YYCHHE M OBNAJCHHC pasHBIMHU BHIaMH
poGOTH3MPOBAHHOIO H MAHUNYIANMOHIOI0 000PY/IOBAHHA.

Boszpact y4al#xcs o JaHHOH nporpamme: o1 12 g0 18 yer.

Fpynisi  QOPMUPYIOTCS € Y4ETOM BO3pPAacTHOH kareropuu. KonmyecTso
yyamuxca B rpymnie; ot 10 no 14 genonex.

Popma o0ydyeHHs N0 JAHHOH MporpaMMe — OuHad, 3a09HasA ¢ NPUMCHEHHEM
AUCTANLMOHHBIX TEXHONOrK. DopMa 3aHATHH — IpynnoBas. 3aHATHA NPOBOAATCS
B Buae Gecen, CCMHUHAPOB, JEKUMA: AN HAINAJHOCTH H3Y4AEMOr0 MaTcpHala

UCNOIL3YETCA  PA3NMYHbIH  MYNLTHMEIHHHBIA  MaTepvan - IPE3CHTaluH,
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BHACOPOJIUKH. [1pakTHyECcKUe 3a1aHHs UIAHUPYETCH BLUTONHATE UHIHBHYAJIbHO,
B 1aPdX U B MAJILIX IPYINAX.

[Ipu peanusanmu NporpaMMbl HCIIONB3YIOTCA CREAYIOIUME METOALL U IPUEMbL
o0y4YcHMA: CNOBCCHBIN, HATIANHBIA, NPAKTUUECKHH, KeHC-METON, TPOCKTHAN
NEATEITbHOCTD, JATACKAYTHHT .

Buzet yueOroit gesaTeibHOCTH:

e pOcMOTD U 00CyxeHHE yuelbix QUILMOB, NPE3EHTALNN, POITHKOR;

*aHamN3 MTPOGIEMHBIX YUeOHBIX CUTYAIIHIA;

®[IPOBEACHHE HCCACAOBATENBCKOI0 PKCIEPHUMEHTA.

®TI0MCK HeoOXoAUMOH HAGopMauuy B yuebHOi M cipaBOYHON nMTEpaType, a

TaKKE B CETH MHTEPHET;

*BLIMONHECHHUE NPAKTHYECKUX pa60T;

*CO3/IAHKE U 3ALUTA IPOCKTA.

Cpok ocBoeHuA nporpaMmsl — 18 Henens. O0Lee KoMy ecTBO yueOHBIX YaCoB,
3aNaHHPOBAHHLIX NEpUOR O0yHEeHus 10 BBOGHOMY MOAYIO: 72 Yaca.

3ansrus HIPOXOANT JIRA pa3a B HeAeNo. [IpoAomKHTENEHOCTE OAHOTO 3aHATHS
— JIBa aKQICMUYECKHX 1aca, MCPCPLIB MCKAY JBYMA YacaMH COCTABNACT MATh-
NECATH MHHYT.

1.2. Tlean v 3a3a44 nperpaMmel

LHean: hopMHpOBaHUE ¥y yHAUIMXCH KOMASTCHUHH Nno W300peTaTenscTBY H
MHMCEHEPHH, TTOCPE/ICTROM BOBJIEHEHNSI B TBOPYCCKYHO AEATENBHOCTD HA 3AHATHAX B
KBAHTYME NPOMBILLTEHHON POOOTOTEXHHKH.

Jamatiu:

O6pazoBarciibHBIC:

S[IO3HAKOMUTE C OCHOBHBIMH TCPMHMHAMM H TIOHATHAMU [POMEILITEHHOM

pPOBOTOTEXHHKH,

e00yuuTh  mpakTuueckod  pafoTe ¢ paznMUBBEIM - 0DOPYAOBAHHEM,

HUCITOJIB3YEMBIM B ITPOMBITINICHHOCTH,

SHAYYHTE npal{'mqecxof»i paﬁoTe ¢ 3JIEKTPOHHBIMHA KOMITOIICHTAMHA,



. cOpMHpOBATh HAYaNbHbIE HABBIKM CO37aHMA, 3akondexHoro 110 u
HABLIKM OQMAaHH-IPOrpaMMHPOBAHMSA C MCTIONh30BAHUEM RbICOKOYPOBHEBBIX
S3LIKOB NMPOTPAMMHPOBAHHS.
PazenBaroiune:
spa3suTue  4K-KOMNETSHIMH  (KPHTMYECKOE  MBIIICHHE, KPEA4THBHOE
MEINLICHUE,
® KOMMYHHKALHSA, KOOTEepaLHa);
¢ IATh NPEOCTABJICHHE O cpepax NPUMEHCHHA TPOMEINIICHHBIX pOOOTOR;
oC(HOPMHPOBATE TIOHMMAHHE TIPHYHH H HEOOXOAMMOCTH I1OBCEMECTHOH
poboTH3aLH POU3BOICTE,;
schopmupoBats Hasblkke pabotnl B HMutepuere anga moucka HHQOpPMALHH,
HEOOX0AMMON I M3IrOTOBJIEHHS, MPOBEACHHS PEMOHTA MM TEXITHYECKOTO
0OCTYKMBAHMA KOHKPETHOM KOHCTPYKIIHHU;
*CrocOOCTBOBATh PAa3zBHTUIO HABBIKOB, HEOOXOAWMBIX NS NPOEKTHOH
OEATENLHOCTHU.

BocnurareabHbIe:
®BOCIIMTAHHUE YV 00YYAIOIIMXCA HHTEPECH K TEXHHYECKUM BUIAM TBOPUECTBA,
®QCO3HAHHE COLMANILHON 3HAYMMOCTH TTPUMEHEHUS NPOMBILUTICHHbIX pOOOTOB
Y TIEPCIEKTHR PASBHTHA POOOTH3ALMH NPOMBILUICHHOCTH;
®BOCIIUTAHUE HKKYPATHOCTH, TPYAOMIOOHSA, AHCUMIUIMHHPOBAHHOCTH IIPH
BolonueHuy pabor, GepeKHOE OTHOLIEHHE K 000pY10BaHUIO,

#CO;ICHCTBOBATH PA3BUTHIO YMEHUIA pudorars B KOMaH/E.



1.3. ConepxkaHne nporpamMmsi

Yueounii mnau (VII)
,’ Haisanue pazaeana, Kosin4ecTno yacon DOPMEI ATTECTAUUN
No ‘reMbl - v (RUHTPOIA) MO PAALTAM
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n/n g bt
u o
T r
: | E
g 3 g
& = =
1 |Pameat. 2 |2 0 Habmonenne
.. . | Beoanoesamwrme. |
2 Pazien 2. KoncrpynposaHue, 28 8 20
3HAKOMCTBO ¢ KOHCTPYKTOpaMy 4 2 2  Habmonewne
2.1.
Peanuaalus KOHCTPYKTOPCKHX 12 3 9
2.2, | pemenuii nns cozaanus podboTon
Tunobrie K(;IICprKuHHpoﬁ_O’lOB 12 3 9 Keiic 1. «Mmxeneproe
23 NPOEKTHPORAHUEY
- b L Ulpunoacenue Ne3)
3 Pasaen 3. MporpaMMHpOBAHHKE 26 12 14
OcBogHHE A3BIKOB 6 6 0 Ha6monenne
3.1. | mporpaMMHUpOBaHNA |
Trnosbe KOHCTPYKLHH pobotos | 20 6 14 Keiic 2. «AMIIEPKA»
aocenneNed
3.2. | non ynpasnenuem C+-, Python, (FpunonceneNod)
Arduino.
4 Pazgen 4. 14 3 1§
Mammunoe pesue
Pa6oTa ¢ nporpaMMHbIM 4 | 3 Habmoaeune
4.1. | obecriegcHHCM
Pabotac nporpaf\mm.m 10 2 8 Ha6nrofene
4.2. | obopynoBaHHeM.
| Pazens. 2 12 0
5 Hrorosuii 610K
| Hrorovsoe 3ausaTue 2 |2 0 HToresoe TecTHpoRaHUe
51 {Hpunoxcene Me5)
Hroro: 17 27 45




Conepxanne yueGHOro niana

1.  Pasaen L. Broanoe 3auatue. (2 4aca)

Teopemuueckasn wacmnp JHAKOMCTBO ¢ ydauMMHCA. O3HAKOMIIEHHE C KYPCOM
obGy4eHusa. OCHOBbI H300pETATENBCTRA U HHXKEHEPUU. Th,

2.  Paigen ll. Koncrpyupogranne. (28 yacos).

2.1. 3HaKOMCTBO C KOHCTPYKTOPAMH.

Teopemuueckaa uwacme. O3nakoMnenuwe ¢ Habopamu Lego EV3.
lpaxmuveckan yacme. OcBoeHne 6a30BoT0 HAGOpa, COOP NOABHKHBIX MIATHOPM ¢
VICIIOJIb30BARNEM JONONHHTENBHOIO 000py,10BaHMA.

2.2, Peanusaiya KOHCTPYKTOPCKHX pelicHHH And co3gaHus poboTos.

Teopemuyeckaa yacmo, Buabl MEXaHU3MOB, Cepa NpUMEHEHHUA.

[Ipaxmuveckan wacme., Peannsaligd MEXaHW3MOB, CO3JAHUE MPOTOTUINOBR C
APAMCHEHNEM M3YYEHHBIX MCXaHH3MOB.

2.3. Tunoebi¢ KOHCTPYKLIHK pobOTOB

Teopemuveckan uyacme. BUAB THUNOBBIX KOHCTPYKLUMH pPOOOTOB, ciepbi
npuMeHeHuA. BapuaHThl HCIONHENMA Y MCIIONbL30BAHHSA MATEPHAIIOR /Ui CO3/AaHUA
KOHCTPYKIMH.

Hpaxmuveckaa sacme. CO3JAHASA PasIU4YHLIX BAPHAHTOB KOHCTPYKIHH
poGOTOR JUIS NPOMBILINIEHHBIX 32044,

3 Pasgen 111, Mporpammuposanne. (26 vacon).

3.1. OcBoeHHE A3BIKOB [IPOIPAMMHPOBAHHS.

Teopemuueckas wacmb, (O3HAKOMACHHE € S3bIKOM [IPOrPAMMUPOBAHHS
(MICHTMPMKATOPbL, KOHCTAHTBI, THIbI JAHHBIX, OMOIHOTEKH, YCAOBHBIH ONEpaTop,
LHMKITBI).

TIpaxmuveckas yacme. OCBOCHHE A3bIKA NPOIPaAMMHMPOBAHKS C ITOMOMIBD
MATEMATHUCCKHUX TIPOTPAMM Ha PasiHuHbIX MIaTHopMax.

3.2. Tumosble koHCTpYKUMM poGotoB mon ynpaenenwem C++, Python,

Arduino.



Teopemuueckas wacme. BHAbL THNOBBIX KOHCTPYKUMH po0OTOB, chepsl
NpUMCHCHUS. BapHaHThl HCIIONHEHHA ¥ MCIOTb30BAHMA MATEPHAIOB U1 CO3AAHM
KOHCTPVYKIHH.

Hpakmuveckan yacms. Co31aHUA Pa3siHUBBIX BRPHAHTOB KOHCTPYKIHH
po0OTOB A1 peLIELnd NPAKTUYECKUX 3a]a4.

4, Pazaes IV, Texumueckoe 3penne (14 yacoB)

4.1. Pabora ¢ nporpaMMHAbLIM 00ECIEUCHHUEM

Teopemuyeckas wacmo. TrackingCAM, RobotC.

Hpaxmuyeckan  pafoma. (OCBOCHUC NpPOrpaMMHOro odbccneucHus ¢
noMoiieio TrackingCAM, RobotC.

4.2. Tunopbie KOHCTPYKIHH V1% pa0OThI ¢ TEXHHYECKHM 3pEHHEM

Hpaxmuyeckas wacmo. OCBOSHHE TIONYYEHHLIX 3HAHWE, HAa oOCHOBE
ONpPEAENEHUs [BETA U (POPMBL.

3. Pasnen V1. Hrorossiii 6aok.

5.1. Uroroeoc 3aHATHE.

[Tonseaerne HTOroB padoTht 3a nepuo 00y4eHus.

1.4. TlnannpyeMbic pe3yabTaThbl

Odpa3zoBaTebHbIE PE3YALTATLI:

®3HAHHC OCHOBHBIX TEPMMHOB H IOHNTHH MpOMBIIIIEHHOH POOOTOTEXHHKH,
CyTh TEPMHHOB:  «aBrOMATH3aLMs»,  «aBTOMATHKA», «po0OTH3ALMAY,
«MAHHITYAATOPY, «3BEHOY», «COUTCHEHHE», (CUCTEMa YIPABIEHUs», «THOKOE
NPOH3BOACTBOY, «DCPEKANBOE NPOH3IBOACTRON;

®HABBIKH  NpaKTHueckoil  paborst ¢ PasaMuHBIM  00OpYAOBAHMEM,
UCIIONIE3YEMBIM B IIPOMBIITIEHHOCTH;

syMeHKE NAOOTATE € 37NEKTPOHHBIMM KOMIIOHCHTAMH,

eyMeHue co3fasars 10 w odnadH-nporpaMMHpOBAHHE C HCHOJb30BAHMEM
BBHICOKOYPOBHEBBIX S3bIKOB NPOI'PAMMHPOBAHHS.

PaiBusaromue pe3yibTarbi:



epa3BuThl  4K-komnerenuMyd  (KPHTHYECKOE  MbILUIEHME, KPEATUBHOE
MBILIIEHUE, KOMMYHUKALKS, KOONEPAUH);
suMeeTCs  MPEICTABICHHE O  MHOrooOpaszmu  cep  npuMCHCHHA
MpPOMBILIICHHBIX POOOTOB;
seCTh UYETKOS NOHHMAHWE TNPUUYAH H HEOOXOMHMOCTH MOBCEMECTHOM
poDOTH3ALMK IPOM3ROJICTE;
ecCTh HaBbIKM padoTH B MHTEpHETE ANs MOKCKa HHPOPMAIIMY, HEOOXOAHMOH
JUISt UArOTOBNECHUSA, TIPOBEICHUA PEMOHTA WIHM TEXHUMECKOro 00CITyKMBAHHS
KOHKPETHOH KOHCTPYKLWH;
®3HAIOT OCHOBB! MPOEKTHOH JIEATENLHOCTH, YMEIOT BH3YAJbHO NMPEACTARIATE
WHPOPMALKH H COOCTBEHHDBIE IPOCKTEHI.
BocnaTarebHbIE Pe3yJILTATHI:
*eCTh MHTEPEC K [POMBIMLICHHOW pOOOTOTEXHUKE H pa3HBIM  BHIAM
TEXHUYECKOrO TROPUECTRA;
®HOHHMMAHHE AKTYAIbHOCTH NPHMEHEHHMA TMPOMBILUIEHHBIX podOTOB U
NEePCHEKTHR OCBOEHMA POOOTH3ANMH IPOMBIIUNEHHOCTH;
®YMEHHE NPOSBIATh CAMOCTOATENBHOCTE H OTBETCTBEHHOCTh 3% PE3YIbTATbE
CBOCH HesTCAbHOCTH.
e yMeIT paboTaTh B TPYNIE M KOMIICKTHBE.
Ilo uroram oOyueHHs, yHamnuecs OYIyT 3HATE:
1. ipyuMHBl HEOOXOOAMOCTY NOBCEMECTHOH podOTH3AMHA MPOH3BOACTB B
mauief cTpane v 3a pyOexoM;
2.npasuna Texuukw Oesomacwoctd  npu  pabore ¢ obopynosanmnem
(MaHUTIYNsrOPbl, PA3ITHYHBIE KOHCTPYKTOPDI);
3. KaKk  onycare  MPOH3BOJACTBEHHBIA  Npouecc B BWIE  MAllIWHBL
COCTOSIHHH,
4. OCHOBHBIC METOABL d HHCTPYMEHTEI
IPOH3BOICTBEHHOH aBTOMAaTH3AIHH;

5. YCTPOHCTBO MPOMBIILIEHHOTO MAHUITYIATOPA;



6. ocoOeHHOCTH pacuéTa TEOMETPHUECKHX XapaKTePHCTHK MPOMBIILIEHHOIO
MAHUNYIATOPA;

7. OCHOBBI NPOSKTHOH NEATENLHOCTH.

ITo utoram o0y4yenns, yaanuecs OyIyT yMeTh:

1. ucronb30BaTH HPOMBIIUICHHBIN MaHHITyJIATOP
B KAaYeCTBE  YCTPOHCTBA  OpPHEHTAUMH W TIOIMIIMOHHPOB3HHA B
paMxax yueOHOoro Keuca;

2. IPOEKTHPOBAThH 7t NPOH3RO/IMTh paboune OpraHbl
H OCHACTKM  TMPOMBIIIICHHBIX MaHUIYIATOPOB € HHTepjeiicamu
NOAKKOUCHUS K CUCTCMC YIIPABICHHUS K HHTCIPUPOBATD UX B CHCTEMY YIIPABIICHUA
TIPOMBILNIEHHOT'C MAHUTTYIATOPA;

3.cosznaBarb 3akoH4eHHoe [10  Ang  BEIIONHEHWS  TIPOMBILLICHHRIM
MAHMITY)IATOPOM PYHKIIAOHANA, HEODXOAMMOTO [JT TEXHOJIOFHYECKOTO TIPOLIECCa;

4. nporpaMMHpOBaTL  MAHUNYIATOP M  €ro  CI0XKHBIC TCPEMELICHUA ©
MCIIONB30BAHUCM  CIICUMANN3MPOBAHHBIX Cped M OHMOMHOTEK, B TOM YMCIE
BLICOKOYPOBHEBBIX A3bIKOB NPOIPAMMHDPOBAHHS;

5. IONB30BATHCA YIBTOM YIIpaBIECHUA [IPOMBIUITIEHHOrO

MAHHOYIATOPA.



Pa3znen I1. «KoMniexre opraHnzanHOHHO-NIEIATOT HUECKHX YCIOBHI»

2.1. @opMbl aTTECTAUUH

Peanuzanua JOTMONIHATENLHOH 00LEepa3BUBAIOLLEH IPOIrPAMMBI
«[1poMpOOOKBAHTYM) TIPENYCMATPHBAET BXOAHOH, TEKYIWMKA (IPOMEKYTOUHBIH) U
WUTOT'OBBIA KOHTPOIL YHAIIUXCH.

BXxoiHO#l KOHTPONIE OPOBOJAMTCS C IENTbI BBISIBACHUA YPORHS NOATOTOBRKH
YHAIIMKCSH H OCYWIECTBAACTCH B (POpMC HAONIOACHUA 1 aHATHM3A YMEHUEH H HABBIKOB,
00yuarIuXxCA Ha Ha9aNbHOM 3TAIC 00YUCHHSA IO porpamMme.

Ienb Tekywicro {MPOMEKYTOYHOrO) KOHTPOJIA - aHAIIM3 YCBOCHHS YYallUMHCA
TEM M pa3genos nporpaMMel. TEKYLIIHIE KOHTPOIE OCYLIECTBIAETCA NYTEM PelleHHA
VYAUIHMHCA 00pa30BaTeNbHBIX KEHCOB, CAaMOCTOATEIBHBIX paldoT, 4epe3 aHaiu3
KaueCTBA BLINOJHEHHBIX TBOPUYECKHX padoT.

Htorogslit KOHTPONL MPOBOAMTCA € 1ENBI0  YCBOGHHMS  yYallUMHCA
NporpaMMHOT0 MaTepHalla B LEJIOM H ero yposHia. Peanusyercd nocpeacTsoM
3AI[HATH] TBOPUYECKUX MNPOEKTOB, A TAIOKE Y4€Ta PE3YAbTATUBHOCTH H AKTHBHOCTH
yyacTUs B Pa3aMYHBIX  MEPONPHATHAX, B TOM YMClEe 0OpH  PEIICHUH
00pa3oBaTENbHLIX KEUCOB,

hopMbI NOIBEACHHS UTOTOB PEATTHIALMH TIPOIPAMMBIL:

WUToromsnte 3aHATHS, JSMOHCTpallid COOpaHHBIX MONENEH, YY4aCTHE B
KOHKYpCaxX pa3Horo ypoBHA, 3aiiMTa TBOPUYECKHX TIPOCKTOR.

KOHTpOnbs ocBoenmsl yyallMMWCH Da3fenoB MPOrPaMMbl OCYLIECTBIACTCA
[1yTeM OLEHUBAHMSA CIEAYIONNX KOMIETEHLINH:

1. Soft Skills:

syMeHHe CTpOMTE pabotry nexoaa wi npuanunos CDIO, SCRUM;

®3HUHME OCHOR H TTPHHIMIIOB TCOPHH PEILERUA H300PETATENbCKMX a3,

syMcHMC paboTaTh B KOMUHJE: [UIAHHPOBATh BPEMS, PACIIPENENATh POIH H

T.0.;

® YMCHHC OPHEHTHPOBATLCA B HH(OPMALHOHHOM MPOCTPAHCTBC;

*YPOBEHb TEXHUUYECKOI'0 MbIIIJICHHS,

$CIIOCOOHOCTh TBOPYECKH pEOiaTh TCXHUUECKHC 3d/1a1H;
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#CIIOCOOHOCTH HIPUMEHEHUS TEOPETUYECKMX 3HAAMH Ha NPAKTHKE;

*3ProHOMHKA;

*CaMOMOTHBALLUS;

e yMEHME [IPE3EHTORATh CBOKO paboTy;

*aKKYPaTHOCTE M AUCLHILIHHA.

2. Hard Skills:

¢ KOMIIbIO1TE€PHAA IPAMOTHOCTD;

e piajicHue Ga30BbIMHM HABBIKAMH PadoThl B COBPEMEHHOM MPOrPAMMHOM
obecneucHuu;

s yMerh paboTarh ¢ 0o0OpyxoBaHMeM (MAHMOYJISTOPhl € DiapajnienbHo-
IIOCKOCTHOH ¥ yroBO#  KUHEMATHKOM,  MallMHHOE  3pCHHUC,
MHOTOKOMTIOHEHTHBIC POOOTOTCXHIYECKHE CHCTEMBI B AD. )/

OneHxa pe3yabTaToOB ASATEISHOCTH IPOH3BOAUTCA 11C TPEM YPOBHAM:

1}  «Hu3kuit»: paborta HE 3aKOMUEHA, OCHOBHBIE IIENH HE JOCTHIHYTHI,
cNaGo MPOC/ICKHBAETCS 33aUHTEPECOBAHHOCTE B BhINIOIIHEHHH 3a1a4.

2)  «Cpenuuit»: ydamuiics BBIIONHAL OCHOBHBIC LIENH PaboThi, HO UMEKT
MecTo HeAoPadOTKH HIIH OTKJIOHEHHUS 110 CPOKaM;

3) «Bpicokuii»: paGoTa HOCUT TBOPYECKHi, CAMOCTOATENLHEIH XapaKTCp
¥ BHINONHEHA NOTHOCTBIO B MIaHUPYEMBIE CPOKH, AOCTHIHYTA LEIb, BBITOJHEHE
3a1a4H;

MeToabl KOHTPONI:

* YCTHBIH OTIpOC;
. caMocToATeNRHad paboTa NpH pelueRnH oDpa3oBaTellbHBIX KEHCOB;
. OLIEHKA 3aLIKTBL MPOEKTOR.

2.2. OueHoOYHBIC MATCPHABI

[To 3aBepLUEHHI) IPOTPAMMBI, YIAIIHECS NPOXOAST HTOTOBOE TECTHPOBARNE
110 npoiteHHbIM pasaenam (fpunosxcenie Ne 5)

2.3. YcaoBRA peajn3anuy NporpaMmsl

OO6pusoBarennHbii ipolcce 06eCOEUHBASTCA CAEAYIOIUMMHA JHIGKTHICCKHMH

MarepHaTamMu:
11



1. Tlonbopka NMAAKTHYECKUX MATEPHASIOB MO TEMaM.
2. DNEeKTPOHHBIC NPE3CHTALINH, BUACOPOIHKH.
MaTtepHalbHO-TEXHHYCCKHE YCAOBHA PCATH3AUMH HPOTPAMMbI:
Tpe(oBanust K MOMENIEHHIO JJIS 3AHATHH: noMelneHne kaOMHeTda 10 NI0Iaau,
OCBEICHUK), BEHTWIAUMH W QTOMJICHHIO, Pa3sMCUICHHIO TEXHOJOIMYECKOrO
o00py/ioBaAHHT TONHOCTEK cooTBeTcTRyeT TpebomanmaM CaulinH. IMomeuwenve
oflecnedeno cpeIcTBaMH EPBUHHOI0 NOKAPOTYLIEH WS,
Mebens: paboune cTonbl M CTYNBA, CTOS PYKOBOANUTEA, 1KAQbl /U1 XPAHEHKA
MaTEPHATIOB U HHCTPYMCHTOB, CTCILTAXKH 71 TBOPYECKHX paboT.
KoMmnprotepHoe 000pya0BaHHE:
. [lepcoHanbhble KOMILIOTEPH AN pabOTH ¢ NPCAYCTAHOBICHHOH
ONICPANHOHHOM CHCTCMOI M CIICIMATH3UPOBaHHEIM [10);
. Meims USB;
» Mynsramenuiinoe 060pyaoBaHHC (3KpaH +TPOCKTOP, WHTEPAKTHBHAS
TaHEeNs)
[1podunsroe obopynosanue:
s  Tiporpammuoe ofecrieueHne
s  Habopsl 114 KOHCTpYHUPOBaHHA
. Habopni i coznanua poboTos
e  ManunynaropHoe odopyjoBanue
e [lpescHTanmoHHOE 000PYNOBAHHE
»  HTEpakTHBHbLIA KOMIULEKT
o  [lome nns MpC3CHTALIME
o  [lome ang TpeHHPOBKH
3D-npunTep yucOHBIH ¢ NIPHHAZICKHOCTAMH
o IO mna 3D-mMonenuposanms
Kaaposoc obecnenense nporpaMmb:
[Tporpamma «IIpoMpoBOKBAHTYM» peaNn3yeTcs NeaaroroM AOMNOJHHTENBHOTO

oOpaszoBanus, UMEIOIMM BhiCiLiee NpoeCCHOHATbHOE 00PA30OBAHHE HITH KYPCOBYIO
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MIOArOTOBKY B 001aCTH, COOTBETCTBYHOLICH NPOMHII0 NporpaMmbl, H NMOCTOAHHO

MOBBIIAKIIHM YPCBCHB HpO(I)ECCH OHANLHOTD MACTEPCTRA.

Hudopmaunonnoe oGecnedeHue:

MogenupoBauume:

Tpwn ocHoRHEIX ypoka o «Kommnacy»

https://youtu.be/dkwNj8Wa3Y U

https://youtu.be/KbSuL,_rbEsl

https://youtu.be/2411DY Sp3W

VR rendering with Blender — VR viewing with VRAIS. https://
www.voutube.com/watch?v=SMhGEu9LmYw — OJIHO W3

MHOTOUHCIIEHHEIX BHAeo no becrinatHoMy 11O Blender.

LEGO:

https://www_lego.com/ru-ru/themes/mindstorms/learntoprogram
http://www.proghouse.ru/programming

Howuxaro Hcorara «bonsias KHHTA HACH»

http://elib.kemtipp.ru/uploads/vkr/2016/AIII1%20u%20ACY/AITT%201n%
20ACY/2016/15.03.04/Qunas/ToprynskuaBB, %201 yTkoBA A pdf

2.4, MeTonuuecKue MATEPHAIBI

Peamusanus nporpammbl «[lpoMpoOoxBanTyM» mpeAanomaracT CIeayrIIue

MeTOb! 00ydenusa 1 GOpMBbI OpraHu3aniy o0pasoBaTENbHOM ACATENbHOCTH:

MecTtoabl 00yUCHUA:

CIIOBECHBIH, HATJ19 IHBIH OPAKTHHCCKUM, OO0 BACHUTEIBHO-
WILIIOCTPATHRHBIH, penpoOayYKTHBHBIHA, YaCTHYHO-TIONCKOBLIH,
MCCNEIOBATEIRCKHI  MpoOneMHbId;  UrpoBOH,  JHUCKYCCHOHHbIH,
NIPOEKTHBIA H AP.

BOCTIMTAHUA (yOeX/ICHUE, NOOLIPEHHE, YIIPAXHEHNE, CTHMYIHPOBAHNE,

MOTHBAIA U Ap.);

dopmMbl oprasu3anun 00pa3oBaTEILHOIO NPOLECcCa:

rpynnoBsas;

HHIMBHAY@NIbHAN,
13



HBIHBHAVANIBHO-TRYIIIIOBA.

dopmMbl OpraBu3alHy Y4eOHOIO 3aHATHS:

KU
NPAKTUYECKOE 3AHATHE
decena

COPEBHOBAHUE

3aUIMTY NPOEKTOB
urpd

xoH(epeH s
saboparopHoe 3aHATHE
MacTep-Knace

OTKPLITOC 3aHATHE

HE,E[EITOFH‘{BC KHE TEXHOTOMMH.

TEXHONOrud IlpOGKI‘HDf‘I ACATEIILHOCTH
TEXHOJOTMSA UCCNCIOBATEIbCKOH AEATCIBHOCTH

TEXHOJIOTHA IPYMIOBOI0 00y4eHu A

TEXHOJNIOTHA MOAYJILHOrO 00y4YeHHS

TEXHONOIUA JAHCTAHLHUOHHOIO 00yyueHus

ANropuT™ y4ebHOro 3aHITHS:

1 9Tam - oprasu3alHOHBRIH.

3aayva: DOArOTOBKA IETEH K pabOTe HU 3aHITUY

2 9Tal - NPOBEPOUHLIA.

3anaua:

PEAbLIIYIIEH TEMB.

3 9ran - MoAroToBUTEbHBIH

YCTAHOBJIEHUC TIPABHIBHOCTH KW OCO3HAHHOCTH

BBITTOMHCHHA

3apaua: MOTHBALMA W MNPHHATHE AETbMU LEMM  y4eOHO-NO3HABATENLHOM

AEATENBHOCTH.

4 1Tan - QCHOBHOH.

B xavecTBe OCHOBHOrO 3Tara MOTYT BRICTYTIATH CIICTYHOIIUE TTOKA3ATCIA;
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| YcBoeHne HOBBIX 3HAHMH M ¢00CO00B JSHCTBUM.
3agaya: oOeCHEUEHHE BOCHPHUATHS, OCMBICIEHMA M ITIEPBHYHOTO
3aIIOMHHAHHSA CBA3CH M OTHOLISHHA B 00BEKTE H3YUEHHA,

2. IlepBHuHas poBEpKa NOHMMAHUA

3ajaua; YCTAHOBIGHHME IPABWIBHOCTH W OCO3HAHHOCTH YCBOGHMS
HOBOIO y4eOHOIro maTepuana, BBIABACHUE HEBEPHbLIX NPEACTABNEHWH, WX
KOpPPEKITHA.

3. 3aKpenncHue 3HaHui B CnocoBoR ACHCTBUM

4. O600nieHHe M CHCTEMATH3AIIMS 3HAHMH

5 9Tan - ¥TOTOBLIH.

3amaya: naTh AHAIH3 ¥ OLEHKY YCIIELIHOCTY JOCTHKEHHA LM U HAMETHTh

TIEPCIIEKTHBY NOCNEAyIomeid paborsl.

6 yrau - peduieKCUBHbIA,

3ayxava: MoDMAN3aLMA AeTeH Ha caMOOolleHKY. MoXeT OLlCHUBATLCA

paboToCIOCOOHOCT,  CHXONOIMYECKOE  COCTOSAHHE, Pe3yIbTATHBHOCTD
paboThl.

HAuaaxTHyeckue MarepHaibl:
®  pa3garTOUHBbIC MATCPHAILI
®  3aTaHHA H YIPOKHEHHS
2.5. PaGouue nporpaMmMbl yueOHbIX MPEAMETOB, KYPCOB, AHCUHNIYA
(MoyJieit)

B pamkax mporpaMmbl MOTYT OBITE PEANH30BalIbL MOLY/IH B 3304HOH (opme ¢
OPHUMEHEH KEM JMCTAHLHOHHLIX Texuoorui. Mepeuens Mogynedt 1 y4eOHBIH nnaH
npeAcTaBned B [Ipuroxcenun 1.

2.6. Kanenpapuniii yueOublii rpagux

Kanennapuntii yieOHbIi rpadhuk OpeacrasineH B puroxcenuu 2.

2.7. CHHCOK JIHTEPATY DI

CHUCOK JHTEPATYPLI AJIF NEAArora:

|. dengepanbiunii 3akod ot 29 nexabpsa 2012 r. Ne 273-03 "06 obpaszopannn B
Poccuiickoit Genepanun’;
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2. KOHUCAUHA Pa3BHTUA NOIOAHUTEABHOro 00pa3zoBanus aeTc (yIBEpxacHa
pacnopsxeHueM IlpasutensctBa Pocculickoit ®enepanun or 04 centabps 2014 r.
Ne 1726-p);

3. IlopAnox OpraHu3atMi H OCYILECTBIEHHUS O0Pa30BATEIbHON JCATEIBHOCTH
N0 ACIONHUTENLHLIM O0UIE00pazoBaTelbHbIM TporpaMMaM (yreepkaen [prkazom
Munucrepcrsa oOpazosanns u raykH PO ot 9 nosbpa 2018 r. Ne 196);

4. MeToauueckne PEKOMEHAALMH [0 TIPOSKTHPOBAHHUIC [ONOIHHMTEILHBIX
ofulepasBuBaOIMX  [pOrpaMM  (BKIIOWAS  PasHOYPOBHEBBIC  LIPOIPAMMBI):
NpUIOKkEHHE K nucbMy MuHucreperBa 00pasoBaHus W Haykd Poccuiickoi
dcacpannu ot 18 Hoabps 2015 r. Ne (9-3242;

5. CanlluH 2.4.4.3172-14 «CaHuTapHO-?MHAEMHOIOIHYECKHE TpeOoBaHUA K
YCTPOHCTBY, COAEPIKANMIO M Oprauu3aluu pexuma paborsl 00pa3oBaTeNbHbIX
OpraHu3aLui JIONIONTHATEILHOTO oOpazoBaHus JeTen» (YTBEpKIIEHRI
nocraHosneHreM [TAaBHOTO rocyapcTBEHHOrO caHMTapHoro spada Poccuiickoii
®enepaunu ot 4 mrong 2014 1. Ne 4]);

6. IlpomMpoGokBanTyM TynkuT. Maaun Apryposud Hlepeyxkes. — 2-¢ u3i,,
nepepal. 1 zom. — M.; ®ouy aosuix Ghopm passutun obpasosanus, 2019 —60 c.

7. Ilonoskeuue o nopsanaxe pa3paGoTKM H peanuzaidd NONONHUTEILHOH
obumepaszsupaiouiei nporpammsl 'Y IO «UAYOTT 3adatikanbckoro kpasy».

8. [Nonoxeuue o6 arrectaupn ydammxes I'YA0O «JIHOTT 3abaiixannckoro
Kpas».

CIHCOK JHTEPATYPBI JJIA YHAHIHXCH H POAHTELH:

1. Anetmymnep [.C. Halitu uzaeto. BBeaeHHe B TeOpHIO PELICHHMA
n3o0peraTenbCKuX 3ana4. — Hoeocubnpek: Hayka, 1986.

2. Hganos I".1. dopMynbl TBOPHECTBA, HIIM KAK LJAYYHTLC H300PETATR: KH.
1A y4ammxcs cT. knaccoB. — M.: Ilpocsemenne, 1994,

3. Huxcou k. TIpoexTupoBaHue cucTeM: H300peTaTeNbCTBO, 4HANH3 H
LPUHATHE pelleHrH: nep. ¢ anr. — M.: Mup, 1969.

4. Anwraynnep I'.C., Beptkua .M. Kak crate renuem: xasH. cTpareris

TROpY. TMUHOCTU. — MH: benopycs, 1994,
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5. Anptuynnep I'.C. Anroput™ usobperennd. — M: Mockosekuil padounH,
1969,

6. Heronaes H. A, ®unocodus TexHHKR: y2eOH. nocobue. — PoctoB-Ha-{oRYy:
Henutp AI'TY, 1997.
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IMpunoxenus

Hpunoscenue e 1

¥YycOHBIH NJIAH 113 330MHOI0 00Y4CHHA ¢ IPHMEHCHUCM

AHCTAHUMOHHBIX TexHooruii (YII)

HasBanue pasaeaa, Kouanyecrso 3acos PDopmMul
Na TEMBI B Te Ilp | arrecraunn
";‘III Cera UPGTH‘IECK AKTHY€CKH (Rﬂllmoﬂﬂ) na
Hx x pafmc.nam
Pazaea 1. 2 2 0 Habnwoaenne
1 BeoaHoe 3apaTHE,
Pasnea 2. 2 3 20 |
2 Koucrpyupoeaune, 8
3HAKOMCTBO c 4 2 2 Habmogenne
2.1, | nporpaMMHLIM :
) ofecneqeHHeM l
Peanwnzauna 1 3 9
2.2, | KOHCTPYKTOPCKUX 2
PEIMEHNA U1 CO3JAHWA
poboToB !
TumoBbIC 1 3 9
2.3. | KOHCTPYKIHH po6oToB 2 - - e ]
Paznen 3. 2 12 14
3. [porpavvuposanve LS
cpese Arduino
OcpocHHe  #3bIKA 6 6 0 Habmoaeuwe
3.1. | nporpaMMHpoBalins o -
Tunosuie 2 6 14 Keiic 1.
3.2. ;| korcTpYKUMRA poGoTos o | 0 «AMITEPKA»
ynparineineM Arduino | (Mpunoxcenue
Ned)
Pasznen d, 1 3 11
4 IporpaMMHpoOBaHM | 4
¢ B cpene Scratch o
QOcBoeHue  A3LIKA 4 1 3 HaGinroneu
4.1. | nporpaMMHpoBaHni HE
PaGorta v 1 2 8
4.2, | nporpaMmAaRIM 0
obecneyeHnem
Pasaen 5. 2i 2 b
5 Hrorosnif ok
Hrorosoc zaHATHe 2 2 0
5.1.
Hroro: 7 27 48
2
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Coaepxanmne yueGHOIo I1aHAa JUIA 330MHOT0 O0YYEHHHA ¢ IPHMEHeHHEM
AHCTAHIUOHHBIX TEXHOJIOrHH

1. Paszgea . Beoanoc 3anaTHe. (2 yaca)

Teopemuweckas wacme: 3HAKOMCTBO € yHalMMUCH. (3HAKOMJIEHHE ¢ KypPCOM
o0y4enns. OCHOBBI H300pETATENLCTBE M MIDKEHEPHH. Th.

2. Paznen II. Koncrpynpopanne. (28 yacos).

2.1. 3HAKOMCTBO C KOHCTPYKTOPAMHU.

Teopemuueckas vacme, O3HakoMacHWe ¢ haGopamu Lego EV 3.

Hpaxmuveckas uwacms. Ocroehue 0a3oporo HalGopa, cGop HOABHMMKHBIX
NAATGOPM ¢ UCTIONB3OBAHHEM JIOITONHUTENLHOI0 O0OPYAORAHHS B IPOTPAMMHOTO
obccnicueHuA.

2.2, Peanuzauys KOHCTPYKTOPCKMX PEIEHHH U1 CO3daHkKs poOOTOB.
Teopemuveckas yacms, Buapl MexanuiMos, cdepa ipuMeHenus.
Ipaxmuueckas wacms. Peannzanys MEXaHU3MOB, CO3/JaHUE PATOTHIIOB C

IIPHMEHEHMEM H3YUCHHBIX MEXAHH3MOB.

2.3. Tunosbie KOHCTPYKLMH PODOTOB

Teopemuyeckan yacme. BHABI THNOBLIX KOHCTPYKLHH podoToB, chepol
IpHMeHeHHs. BapHanTLl UCHONHEHN W HCIIOIB30BAHUS MATEPHAIIOB NI CO3/1aHNA
KOHCTPYKLIHH.

ITpaxmuveckan vacme. CO302HHA Pa3IMUHBIX BAPHAHTOB KOHCTPYKIMH
poBOTOB A8 IPOMBIILUIEHHBIX 34124,

3. Paigen 111 Ilporpammuporanse B cpeae Arduino. (26 yacos).

3.1. OcBOEHHE s3bIKA MPOrPaMMHPOBAHHA.

Teopemuieckaa vacms. O3HAKOMIEHHE C SA3BIKOM MNPOrPAMMUPCOBIHUAA
(MAEHTR(HKATOPBL, KOHCTAHTBI, THITB J2HHBIX, OHOIHOTEKH, YCAOBHBIH ONECPATOP,
IMKITB).

llpakmuueckan yacme, OCBOCHHE A3bIKA NPOTPAMMHPOBAHMA C TOMOIbLIO
MATEMATHYECKUX NPOTPAMM HA PA3NMYHBIX TATHOpMaXx.

3.2. TumnoBblc KOHCTPYKLHH POOOTOB MOA yipasieHueM Arduino.
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Teopemuueckaa uacmes. BHABL TUNOBBIX KOHCTPYKLUMM pOOOTOB, Chepbl
npHMeHeHHd. BapHaHThl HCIIONHEHUA U MCIIONH30BAHMS MATEPHAIIOR JUIS CO3IAHUA

KOHCTPYKIHH,
Hpaxmuuveckast wacme. CoO31aHHS pa3sfNHYHLIX BapHaHTOB KOHCTPYKIKH

poBOTOB 1718 PeleHus MPAKTHUCCKUX 3a1a4.

4. Paspen IV. Ilporpammuporanue B cpeae Scratch (14 uacor)
4.1. OcBoeHUE s3bika NPOrpaMMHUpPOBaHHA

Teopemuyeckas yacms. H3vik npoepammuposanus Scratch.

Tlparmuuecxkas paboma, Pabora B cpene Scratch.
4.2. Pabota ¢ mporpaMMHEIM 0OCCIICYCHHEM

[lpakmuveckan vacme. Peutenuie npakmuyeckux 3a0ay.
5. Pasaca VI, Hrorossii 0aoxk.
5.1. Hrorosoe 3aHaTHE.

[TongeneHue UToroe padoThl 3a Nepuo o0yUCHU.
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Kaneunapao-tremaruucckoe mianuposanue Ha 2020-2021 yuedHstii roa.

Kanenaapuslit yucOHbIH rpadui.

Hpunosxcenue Ne 2

1. Bomnoe zauATHe. 2. KoHctpyupoBasHe. 3. Ocsoemnue HazoBoro 4., Pcanusariug
: 3HAKOMCTBO ¢ y4aLMHCS 3HaxoMcTBO ¢ HabopoM Lego Halopa JaTYHKOB KOHCTPYKTOPCKHX
. 3HaKOMCTRO € EV3. OcBoenne GazoBoit pPelieHH 178  CO3ZaHud
S obopyroBaHHeM KOHCTpyKL#Y «l [onBrxRHazR poboron.
= Texdnka DE30MacCHOCTH naThopMar o
5 5. Hoasuamnas tnaTdopMa 6. Toxsmxnas mnatgopMa 7. MaHuRyIsnHoHHEIe 8. MaHnNyIALHOHHEIR
~ I Tun, GazoBbie MoHenH c 2 Tun, 0azoBble MOACTIH C nrathopMsbl 1 THIL, naaThopMbl 2 THO,
IPHMCHEHHEM MpHMeHeHHEM TIOBOPOTHOTO Ga30BBIC MOACTH c B2a30BbIe MOIETH c
MMOBBLIIHAIOIEN H MeXaHH3Ma, [IGBOPOTa NpH MPAMEHEHNACM i TNIpHEMEHCHUEM Pa3HBIX
HnoHmKaomei oepeaayu. [OMOLIK [IEPeIOMa. HIECTEPEHOK ang . THIIOB 3axBaTa H
YMEHBIICHHA HArpY3KH Ha - nepeMelienne oDbeTKOB.
_ - CTpeay. i
9. CamocTosTensras 10. Keiic 1 «MuxenepHoe 11.Kefic 1| «HaxeHepHOE 12.Keitic | «HMuxkenepnoe
paGota c peanHzalHeH npoekTuporanne»  Cidepa npockTHpoBaHue» CoHopka ApoexTHpoBanuey Chopxa
KOHCTPYKTOPCKUX TIPUMEHEHNA KOHCTPYKITHH TIO CXeMe KOHCTPYKITMH 3aXBaTa,
4 pelenyii. MAHHITYJIATOPOB, RUIRL NeHThE KOHBeliepa,
Y MAaHUYNATOPOB, MEXAHH3MA COPTHPOBKH,
m KOHBeHepos, COpTHPOBIHK, JCIbTa  PErYIHPOBAHHE
@) pUCOBATBIIHE. 3aXBaTa PYIKH.
13. Ketic 1 «MnxeHepHoe 14. Keiic 1 15. Ketic 1 «HmxenepHoe 16. [IporpaMMupOBaHUE, _
MPOEKTHPOBAHHEN «MHExeHepHOC IPOEKTHPOBAHHEY Ocroenne A3BTKOB
m TECTUPOBAHUC APOEKTHPOBAHHEN KOoHTpOTbHBE HCTIBITAHNA, IPOrpaMMHUPOBAHUS .
KOHCTPYKITHH COrirajka [IPOrPaMME, ReMOHCTpaluA BaPHAaHTOB |
B KOHCTPYKIIHHA moaenei - ]
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17. OcBoenue H3bIKUB 18. OcBoenuc SIRIKOR 19. Kelic 2 «Amuepkar. 20.Kefic 2 «Amnepkan. |
MPOTPaMMHPORAHHWA. AporpaMMHPOBAHHA. 3HakoMcTBO ¢ HabopoMm. [ynrcap, Derymuit
2 CHuraxcuc. DyHKUUH. Caerodop, ManHoK, OTFOHEK, Mepskoe
,m. curnan SOS. nuanrHo, MHUKcep.
=
=
21. Keitlc 2 «Amnepxa». 22. Keiic 2 «AMnepkan. 23. Keiic 2 «Amnecpkan. 24, Keiic 2 «Avriepkar.
CBeTHIRHEK c CueriHk HAKATHH, Tecrep GaTapeek. Hrpa Iepetarusanve kaHaTa.
KHOIMOYHBIM [TanTorpad,
DCPCKITKOYaTCIeM,  HIpa
Kuonoynrie kopbou,
25. OclioBH Python 26, Oc1oBbt Python 27. Ocrorsl Python 28. Ocuoprl Python
2 CuHTaKCHC CHHTAKCHC DYHKLUHH H BPOLELYDPb DYHKIIAY A Tpolle AyPs
& _ - o |
iz 29. Maummimoe 3peHHue, 30. OcBoeHne  NpOIPaMMHOTO 31. Onperenenue bopMbI 32. QupeneaeHHe dopmsl
= chepEl TIPHMEHCHHS, - obecnedenus TrackingCam. 0OBEKTOB KBagpar, 00BEXTOR: KPYT, OBAT
BCIIONMh3ORAHWA, chopka [PAMOYTONBHWK,
[L1aTPOPMBI C KAMEPDIA. TPEYTO/ILHHK, ”
LICCTHYTOJBHEK
33, Onpenelicsue LIBeTA | 34. Onpeaeneie  LHBeta H 35. Ompesgenenne HBeTa M 36. Mrororoe 3aHATHe. _
a TPOU3BOILHEIX 0D HEKTOR _ (hOpMEI 33 1aHHBIX OOBCKTOB. dopMEI 3aJaHHbLIX m
= RGB. 0BBEKTOR.
2 :
=
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IIpunoncenue Ne 3
Keiic 1 “ Hn:keHepHoe NpoeKTHpoBaHHe”
3anaua: Peau30BaTh 00HY M3 NPEACTABASHHBIX KOHCTPYKLHI:
1. Yepréxnan mawmnna ¢ YIIY
2. [lpoussojcreeHtblil KOHBEHEp
3. Maununynarop
4, CopTUpPOBOYHAA MALIMIE
HcnoasiyeMbie MATCPHAIBI:

Jerann koncetpyxropa LEGO uenonsiyiores 8 3aBUCUMOCTH OT BhIOpaHHOH

KOHCTPYKUHH. Jnfd  ONpEAciHCHMs  pasHbIX  MAPAMETPOB  MCOONMB3YETCS

COOTB@TCTB}'EO].LIHI‘/‘I JaTYUK, BXOJANINHA B COCTaB KOHCTPYKTOpA.

KaTteropus kelica: BBOIHBIN.
Mecro keiica B CTPYKTYPe MOAYJIst: Ga30BbIi, MOTHBALMOHHGIE KEIC.
KoaudyecTso yueOHBIX 4ACOB: KeHC paccunTaH Ha 12 u./6 3ausaTHid,

[peanosaraempie 00pazoBaTehHble  pPe3yibTaThl  00Y4A10MHXCH

(apredaxTrl, pemenns), popMupyemuie HaebikH (Soft Skills 1 Hard Skills)

IIpoxoxaeHue AAaHHOrD 08pasoBATENLHONO MOIYIIA JOIKHO CHOPMUPOBITE

y 00YyHaAIOUIMXC CNeAyIoIHe KoMIeTeHUHH. Bee BeipaboTaHHbIE KOMNETEHIWH

MOTYT OLITh TNPUMCHCHBI B XO[C PEalIH3aLUUH NOCHESIYIOUWINX 00PA30BATEIBHBIX

MOZYIICH:

YMEHHE I'CHEPUPOBATE WICH YKA3aHHBIMH METOIAMHU;

YMEHHE CIYIIATh K CIBIIATE COOECEINMKA,

yMEHUE apTYMEHTHPOBAHHO OTCTAUBATE CBOKO TOUKY 3PEHHA;

YMEHHE HCKATH UHGOPMALIKIO B CBOOONHBIX HCTOMHUKAX U CTPYKTYPHUPOBATH
eé;

yMeH#He KOMOMHHUPOBATE, BUJIOM3MCHATD H YIY4IIaTh HACH;

HABBIKH KOMaHIHOH padoTsl;

KPUTHYECKOE MBIIIICHUE K YMEHHE OOBEKTHBHO OLCHUBATEL PE3YILTATHI

cBoei paboThl;
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* OCHOBBI OPaTOPCKOrO HCKYCCTBA,

ITpoueaypbi 1 opMbl BLISBICHUA 00PA30BATE/ILHOIO PE3Y.AbTATH

[lpoMEKYTOUHBIA  KOHTPOJIL  PE3YHLTATA  UPOEKTHOW  JUEHTEILHOCTH
OCYLUECCTBIAETCS O MTOraM BBUIOJHEHHS IPYIIIOBbIX U HHIVBU1YA/IbHBIX 3a/IaHHH,
a TaKXe 10 HTOrdaM CaMOCTOSTENBEHON paboThl YYACTHUKOR KOMaH/IBL.

HToroBuiit KOHTPONE COCTOHT B MPOBCACHHH KOHTPONBHBIX MOKA3aTCIRHBIX
HCTIBITAHUH ¥ B MyONMUHON JEMOHCTPALUH PE3YIBTATOR MPOEKTHOM JIEATEINEHOCTH
nepel IKCNEPTHOH KOMUCCHEH C OTBETAMH HA BOIPOCHI MO COASPMABUKD TPOLKTA,
METOZAM PEIUCHHUS U NONYYEHHBIM UHXEHEPHO-TEXHHUUECKUM U H300peTaTebCKIM
pe3y/bTaTam.

HeoGxonHMbI¢ pacXoaHbIC MATEPHAILI H 000pYI0BaAHHC

Jna  ycoemuoro  BHUIONHEHWA — KeHca  moTpelyerca  caeaywouiee
oGopy0BaHKe, MaTCPHAITKL, IPOrpaMMHOe obccrieueHde U yenoeua. KolH4ecTBo
CIUHHL O0OPYIOBAHHS U MaTEPHAanoB NPHBEACHO M3 pacuéra KOJIAYECTBEHHOTO
cocrapa rpynnsl ofyvarominxca (10 uwenosex). Pacnpesenenne KoMILexkToB
o0opynoBaHus M Matepuaios — 1 koMmiexT Ha 1 obyuaromerocs:

e pabora Hag KEHCOM JOMKHZ NPOM3BOAMTLCA B XOPOWO OCBELUEHHOM,
NPOCTOPHOM, NPOBETPHBAEMOM NOMEILEHHMH; YCTRHOBKA JIA3EPHON DE3KH
000pynoBanHa 00N3aTENBHBIM BRITSHHBIM 000PY/10BaHUCM,

* KOMNLITEP € MOHHTOPOM, KIaBMATYPOH U MBINKOH, HA KOTOPHIH
VCTAHOBJICHO CIEIYIOUWIEE MNPOrPAMMHOE O0ECHEUYEHHE: TPOrpamMMa 7
nporpammuposanua LEGO Mindstorms EV3 Education— 10 nrr.;

¢ LEGO Mindstorms EV3 Education — 10 wr.;

¢ KOMITBIOTEPLI AO/DKHBI OBITH C AOCTYIIOM B HHTEPHET;

e [pe3eHTAIMOHHOS O0OpynoBaHHE (MPOEKTOP C 3KPAHOM/TENEBU3OP C
OONBIIHM  3KPAaHOM)} C BO3MOXHOCTBIO MOAKJIDYEHUS K KOMIIBKOTCPY
(HOYTOYKY) — | KOMILIEKT;

e (uMnuApT ¢ KOMIUICKTOM JIHCTOB/MApKEpHAasd IJOCKA, COOTBEICTBYHOUIMHA

Habop IMMCHMEHHRX NPHHAMJIEKHOCTER — 1 1T, ;
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KaX/aI cTon jns paboThl Ha KeHcOM NOMKCH MO3BOJATh PASMECTHTh 34
OJIHUM KOMMBIOTEPOM IBYX O0YYaiOIIMXCA W NPCAOCTABIATE JOCTATOMHO
MecTa A8 paboThl ¢ KOMIIOHEHTaMH CO3A2BacMOr0 YCTPOHCTBA;
00OPYA0OBAHHAA TUIOILEA/KA /1A TECTOBLIX UCIbITAHUHA COTTIACHO 3d4aHUAM;
yuacTHukH paboralor Bce Bmecte B xome abcyxaeHus npobGneMHo#
CUTYyallMH, pehICKCHH ¥ MOATOTOBKH K 3ALUKUTC NPOCKTA;

Y4acTHUKY paboTaloT MHAMBHIAYANbHO WM B KOMaHAax 1o 2 4eloBeKd B
X071e NPOEKTHPOBAHHSA, Pa3pabOTKH MOJCIHH BEIIONHAIOT HHAUBHIYabHbIC

3AHATHA.
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Hpunoxcenne Ne 4
Keiic 2 “ AMIIEPKA™
Japava: PeluieHHe pasHbIX HCCACIOBAHUH B 001acTH UKW,
Hcnoab3yeMble MATEPHALE:

Habop AMIIEPKA s cozmamma wecnenoBands. Taxke HCIONB3YETCH

COOTBETCTBYIONIMH JIATYHK, BXOAAIIHH B COCTAB KOHCTPYKTOpA.

Kareropus kedca: BBOJHBLIN.
Mecro keiica B crpykrype mogry.asi: 6a308h1id, MOTHBALMOHHDIH KEIiC,
KomnueeTBo yueGHBIX MacoB: KCiC paccunTad Ha [2 4./6 3aHsTHIA.

IIpeanmonaraemule ofpazoBareihHble PpeIyaLTATH  OGYHAIONIHXCH

(apTedakTbl, pemeHus), opmupyembie HapbIKR (Soft Skills u Hard Skills)

ITpoxoacaenue 1auHoOre o0pasoBATENLHOC MOAYIA AOTKIO CHOPMUPOBATD

y ofyualomaxcs Ccrenyromne koMuereHuun, Bee BripaboTaHHBIE KOMIETCHUHH

MOr'YT OBITh NPHMCHEHEI B XO04C PCANTH3ALHH TNOCNCOYIOMHX 06p&30BaT€I{thIX

MOIYJICH:

YMEHHE IEHEPHPORATh HJICH YKA3aHHBIMH METO/IAMH;

YMEHHE CIIYIIATh H CIIbIIATh CODECEHHKa;

YMEHHE apryMEHTHPOBAHHO OTCTAHBATE CROKD TOUKY 3PEHUA,

YMEHUWE HCKaTh HHMOPMALKWIO B CBOOOHBIX HCTOYHHKAX ¥ CTPYKTYPHPOBATh
gé;

YMCHHE KOMOWHUPOBATH, BUAOU3MEHATb U YIYYIUATh UIEH;

HaBbIKU KOMAHIHOKH padoThI;

KPUTHUCCKOC MBILUIGHHE U YMeHHE OOBbEKTHBHO OLEHHBATh PE3YJILTAThHI
cBoeii paboThl;

OCHOBbI OPATOPCKOrO HCKYCCTBA,;

Ilpoueaypsl 0 GopMbi BLIsBIEHNS 06PA30BATEILHOTO Pe3y/iLTATA

[TpOMCKYTOYHBIH ~ KOHTPONb  pE3yNbTarTa IpOEKTHOH  JAEATENIbHOCTH

OCYHICCTBAACTCA MO UTOTAM BBLINONHCHHA IPYINIOBLIX H KHARBHAYAJTLHBIX 33113}1“1‘»’1,

a TAKXKe IO UTOrAM CaMOCTOATENbHOH PaboThl Y4aCTHUKOB KOMAHIBL.

26



HToroBeiit KOHTPOIIb COCTOHT B NPOBEASHHH KOHTPOJIbHBIX [0KA3ATENbHBIX
UCNbITaHHH ¥ B NYOIMYHON TEMOHCTPALNH Pe3YIILTaTOB MPOEKTHOH NEATEILHOCTH
HCcpes 3KCIEPTHON KOMHCCHEHN ¢ OTBETAMH HA BOMPOCHL 0 COJIEPMAHUI) NPOEKTA,
METOAaM PElIEHAA H TIONYYEHHBIM HHKEHEPHO-TEXHUYECKHM H M300peTaTenbCKIM
Pe3y/bTATaM.

Hco0xonumbie pacxoaHble MATEPHAJBI H 000py10BARME

dna  ycnemuore  BLIDOJAIEHWA — KeHca  noTpefyercs  cagayloiee
o0opyaoBaHue, MaTepuansl, IporpaMmioe odecnedenve u yenosus. Konnuectso
gAMHAL] 000pY/NOBaHMS U MATEPHAJIOB MPHBEAEHO W3 PacuéTa KOJIHYECTBEHHOTO
cocraBa rpynnel obyvaromnxes (10 ucnorek). PacnpenencHue KOMIUICKTOB
0DOpyOBaHHS 4 MaTepHaioB — | KOMIUIEKT Ha | o0yuaromerocs:

e padoTa HAX KEHCOM JIOJDKHA TNPOU3BOAMTRCA B XOPOLIO OCBEMIEHHOM,
OpOCTOPHOM, IPOBETPHBACMOM HOMCLICHHHY;

® KOMITBIOTEP C MOHHUTOPOM, KN4BHYTYPOH W MbLIUUKOHW, H3 KOTOPLIA
YCTAHOBJIEHO CJIEAYIOIIEE IIPOrpaMMHOE OOECrIeUeHne: TporpamMMa s
nporpamMmuposatns — 10 wrr.;

» Habop «AMmnepka» — 5 wr,;

®  KOMIILIOTEPH! JIODKHBL OBITH ¢ ZOCTYTIOM B HHTCPHET;

e mpeseHTalMOHHOE o0opyaoBaHMe (MPOEKTOP € 3KPAHOM/TEIEBH3OP ¢
BOMNbIIKHM 3KPAHOM) C BO3MOXHOCTBIG MNONKIKYCHHA K KOMILIOTEPY
(HOyTOYKY) — | KOMILICKT;

e (uMn4apT ¢ KOMIUIEKTOM JMCTOB/MapKepHas JOCKa, COOTBCTCTBYIOWIMH
Ha0op MUCLMEHHbBIX IPHBA/UIeRHOCTEH — | WT.;

o Ka¥JbIH cTON jUIA pabOThl HAJ KelCOM AQKEH UO3BONATL PA3MECTHTh 34
OJHHM KOMITBIOTEPOM IBYX OOYY4IOMMXCH M MPENOCTARNATE AOCTATOYHO
MECTa JJ1% padOThl ¢ KOMIIOHEHTAMH CO3/JaBaeMOrc YCTPOHCTRA,

« ofopy/OBaHHAS MIOLIAAKA 111 TECTOBBIX MCIBITAHUH COMIACHO 3 aHHAM,

s ygacTHAKH paboTaior BCe BMecTe B Xoae obcyxacHua mnpolbieMHOMH

CHTYalIHH, pedmelccm{ H [OArOTORKH K 3alIHTC NPOCKTEA,
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® YYACTHUKHA padoTal0T MHAMBIJIYAILHO WM B KOMAaHOax 1O 2 4YeIOBeKd B
X0Je  TPOCKTHPOBaHMA,  pa3pabOTKH  MOAENM M BBIIQUHNIOT

WHJIMBHYAJIbHbIE 3aHATHA.
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Hpunoswcenue Ne 5
TecTupoBanue no APOHILHHOMY MATEPUALY

TecT nio HanpaieHHIO «[IpoMpobGoKBanTY MY

BROAHLIA MOAYIL

1) Jns nacTpoiiky useTa 00beKTa HEOGXOANMO UCIONL30BAT. ..

NCBWNCR
Area\size
Inertia

Gabs

2} Jlas HacTpoikH ApKOcTH 00BeKTa HEODXOAHMO HCIIONB30BaTh. ..

NCB\NCR
Area\size
Inertia

Gabs

3) JInst u3MeHeHHs ITOIAAd H paiMepa oOLeKTOB HeoOXONMMO HCTIONB30BATD. ..

NCB\NCR
Area\size
Inertia

Gabs

4) JLan "HacTpoiikd oksa Bloobs Heobxo/lMMO HCMONLIOBATE CNEAYIOLIHE NAPAMETPLI:

o NCBWCR

®  Area\size

e Value

* Space

5) Jua nacrpoiiku okta Line Bloobs Heobxo/iMMO HCOONL30BATE CREAYIOILAE NAPAMCTPLI:

s NCBWNCR

s Area\size

» Value

®» Space

i) ABTOMATU3ALIHA-ITO...

o Tlpouecc B PaIBUTHH MALUMHHOLO IPOMIBOACTBA, MpH KOTopoM (YHKOHM
yNpas/ieHue W KOHTPONA, paHee RLIMONHABIIHECA YENOBEKOM, UEPEAATCA
npuSopaMH H aBTOMATHUECKHE YCTPOHCTBAMM.

o Bbinonnedne 2anay CBOMMH pyKaMu, HO TIO 331aHHOMY CIIEHAPHIO,

o Orpacns HAYKM H TEXHHKH, KOTOpas paspadalblBacT TEXHUYCCKUC CPEICTRA H
METOALI  [NSl  OCYLIECTBIEHWS  TeXHOJOTHYeckux  Tipoueccos  0e3
HENOCPEACTBCHHOIO YYACTHH YEIOBEKA.

7} Manunyasarop- 370...
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o MexaHuam 4is ynipaRReHUs NONOKEHNEM TIPEIMETOR

© Yenosek ynpaBIAiOLUKH YCTPOHCTBOM

¢ JkolcTHK Ang NepeMelUCHUS IIPCAMETOB B IPOCTPAHCTRE.
&) Yro Taxoe pydHOS yNpaRneHus MaHUNYAsTop 7

0 3T0 yUpaBleHHA KEPYH OMOIM PYK
0 DTo YIpaBIeHHA TPH TOMONIH JKOUCTHRH
0 YnpasieHUe N0 KCOPAMHATHLIM TOYKAMU
9) B aBTOMOGWIILHOM HPOW3BOJCTBE HCNONL3YIOTCA pasHooOpa3Hble MAalUMIYNAUHOHHEIE

CHCTEMbI, KAKHMM YCTPOﬁCTBOM NOJHUMAKTCA H CTABUTCA N000BOE CTEKIIO aBToMOOKIIS ?

C 3axpat KIeWHeH
o ITlpHecocka
o JlepxaTend MMKpOILIAT
10) [Nepeuncautsd cepbl NpUMEHEHHH MAHUITYIATOPOB

[ 1)y PoboT-a70 ...

O ABTOMATHHECKOE YCTPOHCTRO, NpeHa3HAYEHO 1A OCYILSCTRIASHUA PA3IUYHOTO
poma MeXaHHUeCKHi orepalHi, KOTopoe OeHCTBYET MO 3apaHee 3aJI0eHHOM
nporpaMme.

o YcTpolicTBo, mnpeiHa3HAueHHoe [JIf OCYIUECTRIENHA paillHYHore poja
MEXaHHYECKUX ONepaluu

0 YenoRek BLINOJHAIOIMHA pYTHHRYIO padoTy

12) PoGoTH3aUHI-?TO ...

o  OcHawmenns padoTaMH TOH WITH HHOH OTpaciH TeXHUKH, Bireapente podboTos B
NPOKM3BOACTBEHHbIE IIPOLCCCHI
o [Tlpornece, npoucxonsnuii 8 anapoiin nofobHoM poboTe B nipefeniax aalaHHON
[IporpaMMbl
o [lponcce 3arpy3kn nporpaMMBl Ha yeTpolcTRoO.
13) CtpyKTypa ynpanieHus —To...

o YcrpoieTro uny Habop ycTpolicTR JNS MRHUNYTHPORAHUA JOBeeHHe ApYTrHX
YCTPONCTB HIIM CHCTEM

o Jupekrop, 3aMecTHTENb JHPEKTOPA, CeKPETaph. ..

O Habop McXaH{3MOB H NIAT INig YNPaBNeHUA TEM HIH HHBIM YCTPOHCTBOM.
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