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1. HEJIX OCBOEHUS JUCIUITJIUHDI

Llenbio ocBoeHus ancunnunubl «PoGOTOTEXHUKAY SBISETCS (popmupoBaHHe TexHHUECKOH U y4yeGHO-

MO3HaABATEIbHOM

KOMIEeTeHU MU Ha 6aze

MEKIAUCLUUIIJIMHAPHBIX  CBSA3ECI

MCCIICA0BATENILCKUX W TBOPYECKUX MPOEKTOB PA3INYHON HAMpPaBAeHHOCTH.

3anauu:

M 3a CYET

BbITTOJIHEHU A

l. T103HAKOMHUTBL CTYJEHTOB C OCHOBHBIMH TEPMUHAMH W MOHATUAMM B 00JACTH POOOTOTEXHUKH M

HAYYUTbB UCIIOB30BaTh CMEUHAJIbHYIO TCPMHUHOJOIMIO;

9
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[ IO3HAKOMHUTBL CTYIEHTOB C OCHOBAMM pa3zpaboTKH

KOHCTPYKLIMH;
5. Cdopmupoars npeacraBieHue 06 OCHOBHBIX ACTANAX W y371aX poOOTOTEXHHUYECKOr0 KOMIIEKTa, B

ChopmupoBaTh npeacrabinetme 06 0CHOBHBIX 3aKOHAX pPODOTOTEXHUKM;

- HaCTHOCTH MOTOpax Uit poOOTOB, 1aTYHKOB

2. MECTO JUCLMUIIJIMHBI B CTPYKTYPE OIIOII

CdopmupoBars nepoHayanbHbie MpeiCTaB/IEHUs O KOHCTPYHPOBAHUHK POOOTOB;
AJTOPUTMOB NMPU CO34aHUH POOOTOTEXHUUYECKHX

Jucnunnuna «Po6oToTexHUKay OTHOCUTCS K HacTu, popmMupyemoii yuacTHMKamMm ob6pa3oBaTenbHbIX

OTHOLUEeHUMN.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHHUITJIMHE

[Inanupyemblie pesynbraThi
pesyiibTaramu ocBoeHust OITOII (komnereHuusIMu U MHIUK

O6ylleHH$I [HO  AHUCHUIIIINHE,

COOTHECEHHBIE C
aTOpaMH JIOCTHIKCHHU ST KOMITETEHI[U )

[JIAHUPYEMBbIMHU

Dopmupyembie
KOMMETEHIUH

(Ko, coaeprmaHue
KOMMNETEHLMI)

[Lnannpyemsie pesynbrarTsl 06yueHus no JAUCLMUIITHHE, B
COOTBETCTBHH C MHAMKATOPOM AOCTHIKEHUS KOMIETEHLIU M

Mnaukarop pocruxeHus

PesynbTaTbl 06yueHus no

HavumeHoBaHue

OLIEHOYHOTO Cpe/ICTBA

KOMIETEHLIUH JAUCLIMINIIUHE
(KOO, codepacanue unduxamopa
[1K4 Cnocoben | T1K.4.1. Dopmynupyet | 3yaer posb M 3HAYCHHE [IpakTuko-
bopmupoBaTh HEIOCTERIE, TIPEIMETHEIS ¥ | 46 6 e R RN B SKH3HIL OPHEHTUPOBAHHBIE
PASEHEGIONIYEO N ORONCETHMS:  PERIETETH | CO3/1aBaTh POOOTORB 3a/1aHHs

00pa3zoBaTeibHYI0
cpeay hi )
NOCTUKEHUS
NUYHOCTHBIX,
[MPeAMETHbIX
MeTarnpeaMeTHbIX
pPe3yJiIbTaToOB
00yUeHUs
cpeacTBamu
MpernojaBaemMblx
Y4€OHBIX MNpeaMeToB

|

H

00yUeHHs 1O CBOEMY yueGHOMY

MpeaMeTy
[1K.4.2. [Ipumensier
COBPEMEHHbDIE METO/1bl

(popmupoBanus  passuBarouieii
oOpa3oBaTebHOIT cpepl
[1K.4.3. Co3naer
MNeAAaroruiecKkue ycJioBUsl i
(popmupoBaHus  paseuaioiueii
00pasoBarTenbHOMN cpepl

CAMOCTOSTEIILHO.
Biianeer  HaBbikamu  u
d(pdexkTuBHBIMU npUEMamu
AJISl PELUEHUs TeXHUYECKUX
3a/au4.

4. ObbEM U CTPYKTYPA AUCHUTIJIUHBI

I'pynoeMkocTs quCHUIUIMHLL COCTABISICT 3 3a4CTHBIX €uHULL, 108 yacon




TemaTuueckuii mian
bopma o0yuenns — ounas

KoHnTakTHas paGora Dopmbl
o0yuatouxcs TEKYLLEro
C MeAaroruyecKum KOHTPOJIS
= pabOTHHKOM - yCNEBAEMOCTH,
g— ~ - iy % Gopma
Bl 2 = 5 2 S « | MPOMEXKYTOYHOL
Noe HanmenoBanue tem w/unn 5 9 ;-:: e S .| E é aTTecTaLMu
rn/n Pa3aesioB/TeM AUCLMILTHHDI 5, = - % e S 3 g 8. | (no cemecmpam)
5 | 2| 2| 2 |§§|¢
= |2 8| B|SE|E
S| § | 28
> & | &%
2 | 8 |
= = S

l [lenn u 3anaum ucnionszopaumus | 4 | 1.2 2 14 4 6
pPOOOTOTEXHUUECKHX
KOMIIJIEKCOB B ILIKOJIE.,

2 Conepxanue yuyeGHOro Kypca | 4 | 3.4 2 |4 4 6
0 poOOTOTEXHUKE HAa pazHBIX
CTYNEHAX 0o011ero obpazoBaHus

3 MuTerpaunst obpasopatenshoii | 4 | 5.6 2 | 4 4 6 PeiiThnr-
POOOTOTEXHUKH B  yuyeGHbI KOHTPOJIb |
[Ipolecc HavYaabHOH CTYIIEHM
0011ero obpasoBaHusl.

4n | CrangapTHble KOHCTpYKUMHU | 4 | 7.8 2 .4 4 6
poOOTOB.

3 Cpena BU3yalibHOTO 4 19.10 2 |4 4 6
porpaMMUpOBaHUS.

6 OTKpbITBIC CIIOpTUBHO- (4 [ 11,12 |2 |4 1 6 PelTunr-
TeXHHYECKHE  COPEBHOBAHUSI KOHTpOTb 2
UL Pa3IMYHBIX  BO3PACTHBIX
KaT€ropuH 00yYyarommxcs

7 Wurerpauunst oGpasoparenshoii | 4 | 13.14 | 2 4 4 6
POOOTOTEXHUKH B  yueGHDII
IPOLICCC  OCHOBHOM  CTYIEHH
o0urero odbpazopanmus.

3 [IporpammupoBarme B (4 | 15,16 |2 |4 4 6
Robolab.

9 OOpazoBarebHas 4 117.18 |2 |4 4 6 PelTunr-
poboTOTEXHMKA B cTapiueii KOHTPOJIb 3
[IKOJIE.

Bcero 3a 4 cemecTp: 18 | 36 54 3auer

HUToro no aucumunnune 18 | 36 54 3ayer

Comepkanue JIeKIHOHHBIX 3aHITHI 0 JUCHHILIHHE
Tema 1. lleau u 3anaun HCIIOJIE30BAHHS POOOTOTEXHHYECKHX KOMILIEKCOR B HiKoJie. (2 yaca):
Hemn w 3amaun wmenonbzorammg PODOTOTEXHHYECKUX KOMIIEKCOB B IIKOIE. DopmupoBanue
HHKEHEPHOH  KYJIBTYPBI M HABBIKORB HPUKJIATHOrO  NPOTPAMMHUPOBAHMS  TOCPEACTBOM
MEKIHMCIHILUIMHAPHOH MHTErpallii HH(OPMATHKH, (PU3UKH U TEXHOMOTHH HA OCHOBE MCITIOJIb30BAHHSI




POOOTOTEXHHUYECKUX KOMITICKCOB. Mecto obGpazoBarenbhoii POOOTOTEXHHUKH B yuyeHHOM npoliecce
JUBL Pa3HBIX BO3PACTHBIX KaTErOpHii, OOY4alOLMXCS B YPOUHOH W BHEYPOUHOU JIE€ATEJIbHOCTH B

COOTBETCTBUU ¢ PI'OC.

Tema 2. 'Conepmanue Y4e0HOro Kypca mo poGoToTexHHKe Ha PasHbIX CTYNEHSIX 00Iero
o0pazoBanus. (2 yaca);

O0me nmoaxoanl K (popMupoBaHHIO COAEpXKaHHs y4yeOHOro Kypca 10 poGOTOTEXHHKE Ha pa3HbIX
CTyNeHsx o0Lero oopasopanus. JlunakTiyeckue npuHLUnbI 0TOOpa coepikaHust yueGHOro Kypca 1o
pOOOTOTEXHUKE IIsI UHTErpalldu ¢ MpeJMeTaMu CCTCCTBCHHO-HAYYHOI'O H TEXHOJIOTHYECKOLO
HallpaBjieHus  (MH(pOpMaTHKe,  (u3HKe, TCXHOJOrHM W NpeANpUHUMATENBbCTBA).  BuUbl
POOOTOTEXHUYECKHUX KOHCTPYKTOpPOB: COCTaB HabOPOB, HX 00pasoBaTesIbHBIE BO3MOKHOCTH.
[Iporpammubie cpensr s IPOrpaMMHupoBanus podoTroB - RoboLab, NXT., EV3, RobotC, ux
CPaBHCHHE, aHaJIU3, 00IaCTh MPUMEHEHHE HIPOTPaMMHBIX Cpea. PackpbiTue MetanpemmeTHbIX CBs3eit
POOOTOTEXHUKH W  IIpeaMETOB CCICCTBCHHO-HAYYHOTO0 U TEXHOJOTHYECKOI'O HalpaBJIeHUs]

(MHpOpMaTHKH, hU3HKY. TEXHOJIOTHH ).

Tema 3. Hurerpanus 00pa3zoBaTeIbHON POGOTOTEXHHKH B Y4eOHBIH mNpouece HaYAILHOI

CTYNeHun o01mero odpasoBanmsi. (2 qyaca):
[Ipaktueckne npuems BHCJIDEHUST  JICTOTEXHOJOTUH B JIESTENBbHOCTE 00pa3oBaTeNLHOTO

IOYpOIHOE INIaHMPOBaHHUE Y4YeOHOU IeATETBHOCTH. HcnonbszoBanne ceTeBbx BO3MOsKHOCTEHH
OPraHu3allii U MPOBEACHMS MPAKTHYECKHUX 3aHSITHI 110 podoTOTEXHUKE.

Tema 4. Crangaprupie KOHCTPYKUHH Po00TOB. (2 yaca):
llepBrie Moaenu poGoros. CrannapTHble KOHCTPYKLIUH po0oTOB (6a3zoBast Mogep poboTa, Moxenu

OZTHOMOTOPHOH M JBYXMOTOPHOMH TejesxKek, lararomux  podoros). Uurepdeitc NXT u EV3.
I Iporpammuposanmue pobora ¢ ucnosnnzoBanuem 6510ka NXT win V3. Jlaryukn: MTOAKJIIOYEHHE,

HACTPOHKA, BO3MOKHOCTH IPUMEHEHHS.

Tema 5. Cpena Bmsyansunoro nporpaMmMHupoBanusi. (2 gyaca):

Cpena BusyanbHOro HPOTPAMMHPOBAHHUS. O3HAKOMJICHHE C MPHHIUIIAMH padoTs! natunkoB NXT uiu
EV3, ux napamerpamu u IpUMEHCHHEM. M3ywaetcs wunTepdeiic IPOrPaMMBbI, €€ OCHOBHBIE
HHCTPYMCHTBI U KOMAH/1bI, IIPUHITHIIb] IporpaMmMupoBanus u sa3bik NXT wnu EV3.

Tema 6. OrkppiThIe CIHIOPTHBHO-TeXHHYECKHE COPEBHOBAHHS /151 PA3JIHYHBIX BO3PACTHBIX
KaTeropun ody4aiomuxcs. (2 yaca):

OTKpBITBIE CIIOPTUBHO-TEXHHYECKHE COPCBHOBAHMS - KAK OCHOBHOH MeTOJ] 00yueHus] WH)XEHEPHOMY
TBOp1ECTBY. BUIBI M periaMenThl COPEBHOBAHMIA.

Tema 7. Unrerpauus 00pa30BaTe/bHOI POGOTOTEXHHKH B Y4€eOHBII npouecc 0CHOBHOIT CTYIIEHH

001mero odpazoBanusi. (2 yaca):
YPOKH 110 poOOTOTEXHHKE B OCHOBHOM tikose. 1. Ilporpammuposanue 8 NXT wiu EV3. Mutepdeiic

[TPOTPaMMHOHN cpeabl. Micnonb30Bane 0CHOBHOMN 1 MoJHOU nanutpel NXT unu EV3. 2. Co3nanue
MOZCIIH C OTHUM, IIBYMSI K TPEMS JaTUYUKAMH (cOopka Mozesnu, HamucaHHe [TPOrpaMMbl, TECTUPOBAHHE
M oTiagka podora). 3. Penrenue CTAHAAPTHBIX 3aJlay: IBUXKEHHUE MO YCPHOH JIMHUH, TPAEKTOPHUSI C
HICPCKPECTKAMH, NBMIKEHHE BJONb CTCHKH, [IpeosiosieHue abupuHTa, TPaHCIIOPTUPOBKA IIAPHKOB,
COPTHDPOBKa nipenmeToB u ap. 4. Bluetoth. Y nanennoe YyIpaBJIeHHE poOOTOM.

Tema 8. Ilporpammuposanue B Robolab. (2 yaca):
I. Iporpammuposanue B Robolab. Peskiim Anmunuctparop’. Coeaunenne ¢ NXT wiu EV3, 2.
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Pexxum 'Tlporpammuct'. Komannber neiicteusi. Komanmsi OJXXKHUAAHHsI. Y TpaBIsIIOLIHE CTPYKTYPBHL.
Moudukaropsr. Konreitneper. Busyanusamus PYKOBOJCTBA MOJIL30BATES.

Tema 9. O6paszoBarenbHas podoTOTeXHHKA B cTapmieli mKo.e. (2 yaca):
. O630p cpeacrn lIporpaMMupoBanust LegoMindstorms Ha 6aze si3pika C. 3HAaKOMCTBO € SI3BIKOM

IporpammupoBanusgs RobotC. Ckauunpanue ACMO-BEpCHH € cailta pa3paboTumka, YCTaHOBKA,
HacTpoiika. OCHOBBI s13b1ka C': KOHCTAHTBI, IEPEMEHHBIE, CTPYKTYPHI S3bIKA. 2. [IporpammupoBanue B
RobotC. Crtpykrypa [IPOrPAMMBI. Y IIpaBJI€HUE MOTOpPAMH. Hactpolika natuukos. 3a1epKKH U
TaUMepbl. YNpaBlieHUE 3a1auyaMu. JlonoJiHuTEIbHBIE CTPYKTYPBI SI3bIKA JJIS IIPOrPAMMHPOBAHHUS

LegoMindstorms.

Conep:xxanue NPAKTHYCCKUX/JIA00PATOPHBIX 3AHATHI 10 AHCIHHIIJIHHE
Pasgen 1. O0yuaromuii Ha0op 1o Arduino (12 4aCoB)
Kak cYnuThIBaTL M BBIBOJUTH CHIHAIKL
Hem omimuarores uMdpposble CHrHAILI OT AHAJIOTOBBIX, YTO Takoe [1IUM.
Kax pabotars co cBetommonamu u U3J1y4aTelIsIMH 3BYKOB.
Kak nonyyars gaHHble OT 7aTYHKORB: CBETA, BUOpauuii, HakinoHa, Xoia, TEMIIEPATYpPhI U
BJI&JKHOCTH.
Kax BeiBoamTH undopmanuio: na LED MHAKKaTopel U LCD nucnuieii.
Kak paboTaror 6unosnspHble U moessie TPAaH3UCTOPDI, U YTO C UX ITOMOIIBIO MOYKHO Cle/aTh
(CeHCOpHas KHOTIKA, AparBep MOTOPA H T.1.).
Kak padortars ¢ SJIEKTPOMOTOPAMH U CEPBOIIPUBOIAMH.
Yro Takoe GubaMOTEKH KaK MX YCTAHABIINBATD, MOAK/IIOYATH U KaK ¢ HUMU paboTaTh.

Oneparopsl: HHKIIOB, ycI0BHbIE, HIPCPRIBAIOIIKE, TOTHYECKHE, apH(PMETHYECKHE, OUTOBBIE,
CPABHEHMsI, COCTABHBIE.

JanHble: TuIel, nepemenmuble, KOHCTAHTDBI, MACCHBBI, OOBEKTHI, CTPYKTYPBI, YKA3aTE/H,
CCBUIKH, IPE(PUKCDI, CIELH(PUKATOPBI, MOJIH(PUKATOPBI.

OyHKUY: BBONA/BBIBOA, MATEMATHUCCKHE, TPUTOHOMETPHUYECKHE, OKPYIIIEHHS, CpPaBHEHHS,
[IpeodpasoBaHusi, paboThbI C: lIPEPLIBAHUSAMH, BDEMEHEM, IIOPTaMH, OUTaMHu, OalTamMu, CTpOKaMH u

MAacCHBaMMU.
IIpoexTer:

Wmuranus ropsmeit ceeun.

[Inanuno 6e3 kinapum.

Marunueckuit Breadboard MpeaCKa3zaHuii.

Mrpa «Simony (Caiimon).

Ceiig ¢ uudpossM maposem.

«Mereocranuusy, YCTPOHCTBO, BbIBOsliee Ha LCD mucriieii [TIOKa3aHus TEKYLIECH TeMIeparypsl (B
°C), BIaXHOCTH (B %) H OCBEIIEHHOCTH (aenb/HouB).

Paznen 2. Daexkrponnsrii KOHCTPYKTOp amnepka amp-s024 iiogo (12 JacoB)

[skra JS — Arduino-nono6uuii KOHTPOJLIEP, MoHuMarowuii s3bik JavaScript. [Tucars ko Ha
JavaScript u ynpasnste JJICKTPOHHBIMH MOIYJIAIMH: CYUTHIBATE 3HAYCHHS] C CEHCOPOB, YIPAaBJISTh
CCPBONPUBOAMHU

IIpoekTsr.
25 UHTCPAKTUBHBIX YCTPOHCTB. Kaxkublii npoekr COMPOBOXKIACTCA LIBETHOM CXEMOM COOPKH, KOIOM

[MPOrpaMMbl ¢ MOAPOOHBIMH KOMMEHTApUSIMH 1 3aIaHUSIMH J1JIS] PA3BUTHSL [IPOEKTA.
CBeToanonHas namma,

Masiuok.

KHOMOuHBI BEIKIIIOYATEL I

Tenerpag.

Jlummep.

ABTOMAaTHYECKU I JITUMMED.



YMHBIH CBETUJILHUK.
CuHresarop.

TepmenBoxec.

[TanTorpadg.

[lepeesn.

KoHconbHblii rokcomerp.
JKpaHHbIH JTIOKCOMETP.
HTML-repmomerp.
YibTpasByKkoBas JHHEHKA.

I lapxTponuk.

Ckanep HH(paKpacHbIX MyIbTOB.
JMCTaHIIMOHHBIN BBIKITIOYATED CBETA.
ITynbT ynpasnenus BUIEOIIIECPOM.
I'eneparop maponeii.
Knasuatyphpiit Excel-po6or.
YMHBIH 1narbaym.

I'peBoxnas kHOMNKA.

Tearpanbublii cger.

Hacronbusiii pagap.

Pasznen 3. Koncrpykrop LEGO Education MINDSTORMS EV3 45544 (12 yacos).
ObpasoBarenbHas mnatropma s 3aHsTHIL POOOTOTEXHHKOH Ha ypokaX B MIKOJE, B

[Ipouecc paboTsl ¢ HaGopom BKIIOYaeT B cest cOOPKY ¥ IPOTPaMMUPOBAHHE poOoTa B paMKax
y4eOHOI0 3aHsTHSI. IIporpammuposanue ocymecrsnsercs B cneunanbHoM 110, koTopoe ckaunBaeTcs
OecratHo ¢ caiita LEGO Education (MHCTpPYKUMS). DTa cpena pazpaboTaHa Juis YYEHUKOB CpeIHEH
[IKOJIBI (5-9 KJ1acchbl), HO Ha NMPAKTHKE JOCTATOUHO JIEIKO OCBauBaeTCs ACTbMH C 8-9 Jer.

LEGO 45544 cocrour n3 IPaIMIHOHHBIX M1aCTUKOBBIX netaneit LEGO Technic, a takke BKIIOYaeT
JJICKTPOHHBIE CEHCOPEI, CEPBOMOTOPHI U MHUKpOKomIiptoTep EV3 (mocnenunero nmokosnenus).

Konerpykrop ocrosan na neransx LEGO Technic CJIOJKHOH 37eKTpoHuKe. OH BKJIIOYAET:

Mo1HbIi MHKPOKOMIIbIOTEP EV3 ¢ BO3MOXKHOCTBIO EPENPOrpaMMUpPOBAHHUS.

T'pu snexrprueckux CEpPBOMOTOpA.

2 JlaT4uvKa KacaHwus.

JlaTumk ugera.

I ' upockor.

YIIbTpa3ByKOBOM JIATUHK.

Ilepesapsikaemyio 6arapero.

Coenunurensuele kabenm.

bonee 500 crpourtenbubix 21eMenTOB.

CoOpaTh HECKOJIBKO MOIeIeil: poboTa Ha Konecax, COPTUPOBINMKA, MAHHILYJISITOPA, IEHKA U T.I1.

5. OUEHOYHBIE CPEJCTBA VISI TEKYIIETO KOHTPOUISI VCIIEBAEMOCTH,

HIPOMEKYTOYHOU ATTECTALIUM 110 UTOTAM OCBOEHMSI JTUCIHAIJINHBI

1 YIEBHO-METOAMYECKOE OBECNEYEHUE CAMOCTOSITEJILHOI PABOTBI
CTYJIEHTOB

3.1, Tekymii KOHTPOJIL ycreBaeMocTH

Pelitunr-xourposs 1.
I. PoGotel I[Moustue o MpUuHUMIIaX padOTEI POOOTOB



2. Hun-mukpomnponeccop.

3. llenTpanbhbiii [IpoLeccop.
4. TlocTostHHas naMsTh.

5. OnepaTuBHast namsTh.

6. Konrtponnep.

7. Mukpomnpoueccop.

8. DJEeKTPOHHKA B POOOTOTEXHHUKE.
9. Brikaroyarenu.

10. CBeTomon.

I'1. YerpoiierBo konTposuiepa.
12. Jloruka.

13. Cyxnenue.

[4. Orpunanue (oneparus HE).
I5. Cnoxxuble cyxaenmus.

16. Onepanust MJIN.

17. Onepanus U.

PeiiTHHr-KonTpon 2.
. ®ynkuumonanphoe pa3zHooOpa3ue poboToB
2. CrauvoHapHble U MOOUIIbHBIE pOOOTHL.
3. IlpoMbituiennsle po6oThL.
MeauuuHcekue podoThl.
Cenberoxo3siicTBeHHbIE POGOTHI.
[TonBoiHBIE POGOTHI.
Kocmuueckuii po6or.
CepBUCHBIE pOOOTHI.
Kpyn3-KoHTpoJIb.
. Ilporpammuposanne poGoros
. AJITOPUTM.
. Mcnonuurens anropurMa.
. Cucrema KOMaH 1 UCTIONHUTETS.
. 3AIUCD AJITOPUTMA C OMOILBIO GII0K-CXEMEL
. JluneiHblt anropuM.
. YCIIOBHBIN aJIrOPUTM.
1'7. Luknuueckuii ajnropurw.
I8. ineu TBOpuecknx mpoexTos.
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Peiitunr-konrpoan 3.
I. IlpoToko cBs3M — HacTosIIee U Oyayviee
2. Tlporokoin cea3u. Wi-Fi. Bluetooth. Z1gBee. Crek nporoxoua.
3. Yto Takoe MAC-aapec
4. IP-ampec. ®usnueckuii YPOBCHbD Nepeaayn fqaHHbixX. KaHaibHbIH YPOBEHbB Nepeiayu JaHHBIX.
CereBoit ypoBeHb nepeaun nanHpix. MAC-angpec.
J. VYmpasienue poboToM.
6. Pexum ynpasnenus. IlyneT ynpasnenus. IIporpamma.
/. Ynpasnenue paboToit KOHTpOJIJIepa.
. Kontponnep. Yeranoska MIporpaMmel. AnrapaTHoe odbecrneyeHue. COM-nopr.
. Inarpopma Arduino UNO.
0. Ynpanenue cBeTo 1o mom.
l. CBeTonnomst B cxeme mnater. CxeTy. IIporpamma. ITun. Cetoanon. Makernas mnara. Bpewms
3aCPIKKH.
12. O xourposepe R-5, Arduino Nano u o IpaiiBepax

8
9
1
1



13. MpaiiBep. KonTponaep R-5. KonTpomnnep Arduino Nano. Jxammep.
14. [nara xoHTpomepa R-5. Arduino Nano.

IS. Vnparisem motopamu.
16. IlInpoTHO-UMMTYTECHAS Moayssuus (LLUMM, PWM).

17. Bxon npatisepa 3JIEKTPOMOTOpA.

0.
)
8.
9.

10.
1 8
LZ.
13.
14.
19,

16.
17.
18.
19,
20.
21,
22

Lo Lo
4
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S.2. [IpomexyTounas arrecrauus

Bonpocer k 3auery.
Mcropus paseutust po60ToTeX HUKH.
IBOJIIOLIHUS TIOHATHS POOOT.
3aKOHBI POOOTOTEXHHUKH.
Kitaceudukanum po6oros.
CoBpeMeHHbIE TEXHOMOMH B poOOTOTEXHHUKE.
OCHOBBI pOGOTOTEXHUKH, Oasupyrolmecs Ha MCXAHHUKE, SJIEKTPOHUKE U HH(OPMATHKE.,
IAEKTPOHHUKA B POBOTOTEXHHKE.
Bocnpustue undopmaimu yenosexom u podOTOM.
CHCTeMHBIN monxo B MOIEJIMPOBAHHUM.
CucreMHbI 0X07 K HPOCKTUPOBAHUIO U pa3pabOTKe HHYOPMALHOHHBIX TEXHOJIOIHIT B
poOOTOTEXHUKE.
basoBele koHCTpYKTOPEI B 00pa3oBaTeNibHOM POGOTOTEXHHKE.
Onucanue u Hasnavenue narunkos LEGO.
Ocobennoctu paboTol CEPBOIIPHUBO/IOB.
ABTOHOMHOE [IPOrpaMMHUpPOBAHHE.
PaspaboTka u tectuposanue aJITOPUTMOB.
OnucaHue 6J10KOB aBTOHOMHOI'O aJropuTMa.
AJITOPUTMBI M HCTIOJTHUTETH.
[lonsTie nporpamme.
O030p coBpeMEHHBIX CHCTEM [IPOTPAMMUPOBAHUSI MOOMIILHBIX POOOTOB.
Knaccupukanus nporpaMmmuoro o0ecrieyeHusl.
MOOUIBbHBINH POGOT ¢ ABTOHOMHBIM YIPABJICHHEM. M3MeHeHMe nepe1aTouHOro OTHOMEHUS.

I'peboBanms k MOGHIBHBIM poboTam Ha MeXyHaPOHBIX KOHKypcax.

. Mastauk Kanunet. [Tpunnun paboTHI.
. Mcnonb3oBanune npocteix Mexanusmos g poOOTOTEXHUKE.

Vcnonb3oBanne natunkos MoGuiLHOrO podoTa a5 aHanM3a yeioBui OKPYJKarOLIEH CpeIbl.

OCBEIIEHHOCTb.
Hcnonp3oBanue natunkos MOOHIIBHOTO po0OOTa I aHAIH3A YCIIOBHH OKPY KAIOWIEH CpeIbI.

[IBerT.
McnonbsoBanue narunkos Mo6uisHoro poboTa uist aHau3a yCIoBHii OKPYIKarOLIEH Cpeibl.
Paccrosuue. Ucnionnpzoranue AATIYUKOB MOOUIIBHOTO poOOTa JUIS aHAIHU3A YCJIOBHUH
OKpy»Karoiieu cpennl. Kacanue.

CnocoObl BEIBOIA JJAHHBIX.

LseToBast mudppepenmarus. OcobeHHOCTH peanu3anuu 1BeToRO Juppepenumanyn B
poboTOTEXHHUKE.
Bapuarusroe ucnonp3osanme AQTHUKOB [T PELIeHHS 3aa4H POXO0IKICHHUS JTa0MpPHUHTA.
Peanmusaums 3anayu nBuxeHust o nummm B PA3JIMUHBIX MIPOrPAMMHBIX cpejiax (YepHast
IMHHS, UBETHAS JIMHUSI, HHBEPCHAS JIMHMHS. [TPEPLIBAIOLIASCS JTHHHUSA ).
[lcuxonoro-nearornueckue OCOOEHHOCTH IIPernoIaBaHus POOOTOTEXHHUKHU B LIKOJIE.
OCHOBHBIE MeToHYECKHE PCUICHHS NIpenogaBaHust pOOOTOTEXHUKH IS IIKOJIBHIKOR
MITAZILICTO, CPEJIHETO U CTAPLIETO 3BEHBLER 00111e00pa30BaTENBHBIX 1IIKOLL.
Mcenmonb3oBanue mo6uibHLIX po0oTOB B yue6HOM mpomuecce.

. llepcniextusel pazsurus 00pa3oBaTeIbHON POGOTOTEXHUKH B Poccuu u 3a pyGeskom.

PasButune nsuxenns POOOTOTEXHHUYECKHX COPECBHOBAHMUIA.



3.3. CamocTosiTennbHAas padoTa obyuamerocs.
Ipu npenbsiBienny Bunos 3anaumii ya CAMOCTOATENIBHYIO BHEAY TUTOPHYIO paboTy

PCKOMCHIYETCS HC01B30BaTh UM (BEPEHIIMPOBAHHbII] MOAXOM K CTY/ICHTaM C yYETOM YPOBHS UX

MPAKTHYECKHUX HABBIKOB.
[lepen BbIMONHEHNEM CaMoCTOSTENBHO BHCAYTUTOPHOH pabOTHI HEOOXOAUMO TIPOBECTH

MHCTPYKTAX 110 BBINOJHEHHUIO 3aJaHKsl, CONEPIKALIHI] CIICAYIOLIUE 3JIEMEHTDI:
® 1I€JIb 3a/laHUS,
® COJEpIKaHUE 3aaHus,
® CPOKH BBIIIOJIHEHUSI U KOHTPOJIS,
® OCHOBHbIE TPEOOBAHHMS K 00BEMY, OCAEA0BATEILHOCTH 1 pe3ynbTarty padoTsl,

® KPHUTEPHHU OLEHKH PadOThI.
CamocrositensHas paGora CTYACHTOB JIOJI>KHA CITOCOOCTBOBATE:
® 3AKPCIUICHUIO MOJIyYeHHbBIX TEOPETHUYECKUX 3HAHUI 1 MPAKTUYECKUX YMEHUIA,

® YIIyOJICHHOMY M3yYeHMIO TEOPETHYECKHX MaTepHaJIoB,
® PAa3BUTHIO IO3HABATENILHBIX CIIOCOOHOCTENH, TBOPYECKOH MHUILUATHBBI, OTBETCTBEHHOCTH U

OPTaHU30BaHHOCTH,
* (opMHUPOBAHMIO CITOCOBHOCTET K CAMOPAa3BHTHIO, CAMOCOBEPIIEHCTBOBAHUIO H

caMopeasi3anuu,

® Pa3BUTHIO HCCIIETOBATEILCKUX YMEHHUIA,
B kauectBe (hopm u meronos ROHTPOJIA CaMOCTOATENILHOW paboThl CTYEHTOB PEKOMeHayeTCs

HCIIOJIB30BaTh CAMOOTYET.

I. Cytb Tepmuna pobor. Pobot-anapon, obacty IPUMEHEHHUST pOOOTOB.

2. Koncrpykrop EV3, ero ocHoBHEIE HaCTH 1 X HasHavyeHue. CriocoObl Mo IKIIIOYe HIS
AQTIHKOB, MOTOPOB M OJ10Ka ynpasnenus. [Ipasua MpOorpaMMHpOBaHusi pOOOTOB.
Moy IbHBIN TpUHLIAT JyIs COOPKH CJIOKHBIX yCTPOHCTB. Kougeliepnas

- ABTOMATH3MpOBaHHas coopka. JlocTOHHCTRA IPUMCHEHHUSI MOJIYJILHOT'O IIPHHIIUIIA.

4. Tloustue «poboToTexHukay, I'pu 3akona (npaBuna) poGororexuuiy.

CoBpeMeHHas po6oTOTexXHHKA: [IPOM3BOACTBO U UCIOJIb30BaHHE POOOTOB.

6. IlporpammupoBanue, s3Ik [IporpaMmMupoBanus. Busyansnoe [IpOrpaMMHUPOBAHUE B

poboTorexuuke. OCHOBHBIE KOMAHIBL. KonTekctHas cripagka.
/. BsaumoneiicTBre noap3oBaress ¢ podoTOM. JI0CTOMHCTBO rpaduyeckoro unrepdeiica.
Oumbku B pabote Po6ota 1 ux ucnpasienue. I[lamsate pobora.

8. Cnocobbl moBopoTa poboTa. Cxema U HaCTpOKH IOBOpoTa. Beluncienue
MUHIMAJIEHOTO pajinyca 10BOpPOTa TENEKKH MITH ABTOMOGHISL.

9. Tlousitre 06 sKoMOrHYECKOi] [podIieMe, MOIETUPOBaHHE CUTYallMH [0 PELICHHUIO
OKOJIOrHYECKOU MPOOJIEMEI.

10. Counansuple Gpyukuun podora. Crioco6nl nepegaun SMOLMH poOOTOM Ha Hasze

nnatpopmel EV3.

['1. PoBoThi-canepsl, X OCHOBHLIE byHkuuu, Yrpasnenue poboTamu-canepamu.

12. IlepBrie poccuiickue poOOTHI, KpaTkas XapaKTepucTUKa podOTOB.,

I3. PoGoTeI-Tpenaskepbl, By b poOOTOB - UMHTATOPEI U CUMYIJISITOPBI, Ha3HAYEHUE U

OCHOBHBIE BO3MOKHOCTH.
[4. [Tonsitue anropurm. CeoiicTsa VITOPUTMOB. OCOOEHHOCTH JIMHEHHOTO aJIrOpUTMa.
I5. ITonsitus «xomangay. «HCIOJHUTEIBY, «CUCTEMa KOMAaHI HCTIONHUTEs. CRONHCTRA
CHCTCMBI KOMaH A UCHOJIHUTEJTS.
16. Cambie u3BecTHBIE COBPEMEHHBIEC pOOOTHI B KOCMOCE.
17. IlepBnoiit KOHCTpYKTOp DBM BDCM-1.

(S

n
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18. MckyccTBeHHBIIT HHTENNCKT. AJlan I'ropunr, ero pa6orei B 061acTH HCKYCCTBEHHOI'O

19,

20.
21,

22,
23,

24.
25.

26.

27.
“JlaTunk-cencop, naTunk 3Byka. HacTpoiika natunkos.

28.

40.
41.
42,

UHTEJIJIEKTA.
MHTeIneKTyanbubie po6oThL, MOKOIEHHS MHTCJUICKTYaJIbHBIX pOOOTOB. BO3MOKHOCTH

CIIPABOYHBIX CHCTEM B HHTEPHETE.
LEGO MINDSTORMS Education EV3. WHurepdeiic cnpaBouHoii cucteMsl.

[lonsitue o cepsomoTopax u TaxoMeTpax. HazHayenue, ocHOBHBIE Gynkiun. Cocran
cepBonpuBoaa. I IpuHiuuno paboTsl TaxoMeTpa.

[lepsrie poccuiickue po6oTl, KpaTKas XapakTepucTHKa poOOTOB.

[IpaBunbHbI MHOTOYrOMBHMK, ero OCOOEHHOCTH, MPU3HAKH, IIPUMEHEHME. [ Ipumepri
HPABHIIBHBIX MHOTOYTOJILHUKOB B npupose. [TpoexT «KBaapary

HMcnonb3oBanue merona HPOTIOPLUHH JUIsS ONIPENC/IEHUS U 3alaHusl yriia [IOBOpOTa podoTa
Bubr nuxios aiust po6ora. Yto takoe KHTEPALUS» U «YCIOBHUE BBIXO0/1a U3 LIMKJIAY.
Hymeponorus, ee ¢yt 1 0cobeHHOCTH.

Benomorarensubie anropurmel. Crioco6ii CO3/IaHUsl BCIIOMOTATE/IbHBIX alTOPUTMOB.

IIpumepsl nporpamm co Benmomorarensunmm aJITOPUTMaMHU.
Pobot - moueins yenoseka. DIIEKTPOHHbBIE JATYUKH - CIIOCOGH] I[1OJIyYCHUSI UH(POPMALHHU.

. Hasnauenwue natuuka npera u AAPKOCTH, TPH pEeXKHUMa 1aTIYnKa, HACTPOHKA PEIKUMOB.
. biiok nepexmouarens, ero ocobennocT. OCHOBHBIE HACTPOIKK 610K [lTepexinrouaresip.
. atunku xacanus. Kak paboraer natunk Kacanus. Haszuauenue u CITOCOOBI UX

MCITOJIb30BaHHUSI.
Pe3XuMBI paboThl JaTYNKOB: APKOCTL U SPKOCTE OTpakeHHOro 1Bera. Onpeenenue

BEeTa poOOTOM. ENUHULbLI H3MepeHus SIPKOCTH. [ IpuHIMIIBI paGoTH! CBETO MO TA.

. Pabora po6oros no 3ammre neca.

Envnuner usmepenns Bpemeny. OcoGennocTi Onoka Tatimep juist U3MEPEHUST BPEMEHH.
[Iporpamma Taiimep.

. buonuka. Ipeamer nzyuenus. [Ipumenenue 3nanuit GuonuKy. XapakTepucTHKa YacTel

OuOHMKHU. Mcronbp30Banue 3HAHUU U3 OMOJIOTHHU B TEXHUYECKUX CUCTEMAX.

. JlaTuuk ynprpaspyka. [Ipunuun paGoter natyui yJAbTpasByka. | IpuHuuner paGoTel

JaJIbHOMEpA.
Cucrema rojcuera IIOCETUTEJIEN, JIST YErO OHa HCIIOJIb3YyeTCs. HasHaueHue u

ocobeHHocTH Gitoka [lepemennast. Tumb] EPEMEHHBIX. XapaKTePUCTHKA Pa3HbIX TUIIOB.
Hactpoiiku 6110xa [Tepemennas.

. lonsiTne o miotHocTH aBTOMOGHILHOIO mapKa. AHaJIU3 JaHHBIX 110 MIOTHOCTH

aBTOMOOMJIBHOTO mapka B Poccuu. IIpoGrembr mapkoBok B 60bIIHX roponax. Onucanue
MOJICJIEH MapKOBOK.

[onarue 06 ontumusanuu Ha HIPUMEPE NpoekTa «llapkoBkay. Pexomennanuu no
OINTHMU3ALKHU NIporpaMMbl «ITapkorkay.

Bunb ommboxk, Bosuukarommx IpH UCIIBITAHUSIX POOOTOB.

IIpombiiiennbie po6oThI. Kparkas xapakrepucruka [MPOMBILIICHHBIX POOOTOB.,
[Ipunuun orcnesxxusanus PAHUIBI YEPHOH MOJIOCHI U OEJIOTO OIS Jlatuuk 1iBeTa B
PEIKHUME SIpKOCTBL OTPAKEHHOIO CBETA.

DoHJT  OLEHOYHBIX marepuasiioB  (OOM) g IPOBCICHUS  aTTECTAlMK  YPOBHS
chopmupoBaHHOCTH KOMIICTCHIMH OOy4alomuXCcsl MO0  JUCHHIIIHMHE O(OPMIISIETCS  OTHENBHBIM
JTOKYMEHTOM.
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6. YHEBHO-METO/IMYECKOE U WH®OPMALMOHHOE OBECIIEYEHUE

JTACHUTIINHBI

6.1. Kuuroo6ecnedeHHoCTE

HaumenoBaHue JUTEPATYPbl: aBTOP, HA3BAHUE, BU]]
H31aHUSA, U31aTEILCTBO

['on
U3 1aHUS

KHHUTI'OOBECTIEYEHHOCTb

Hanuune B snektpontom katanore I5C

OcHoBHas nuTepaTypa

|. KopsiruH, A. B. ®usudeckue SKCNEPUMEHTHI ¥ 2020:r URL:

oneiTel ¢ LEGO MINDSTORMS Education EV3 - https://znanium.com/oatafog/productm21
"pakTndeckoe nocobue / A. B. Kopsarun, H. M. U713

CmonesruHoBa. - Mockea AMK MNpecc, 2020. - 182

C. - ISBN 978-5-97060-867-8. - TekcT - BITEKTPOHHbIA.

2. lluparosa, O. A, KoHCTpyupyem poboros Ha 2020 r. | URL:

LEGO® Education WeDo 2.0, Kocmuveckuin gecanT https://znanium,com/catalog/productM20
npakTuyeckoe pykosoactso / Q. A Jinthanosa. - 3937

Mocksa : JlaBoparopus 3HaHun, 2020. - 99 ¢. -

(POBODOULLIKW). - ISBN 978-5-00101-881-0. - Teker

SNEKTPOHHbBIN.

3. bpbikcuHa, O. ®. VIHbopMaLMOHHO- 2021 r. | URL:

KOMMYHUKAUMOHHbIE TEXHONOMMK B 06PAa30BaHUN
y4edHuk / O.@. Bpbikcuna EA [MoHomapesa, M.H.
CoHuHa. — Mocksa MHOPA-M, 2021 — 549 ¢ —
(Boicluee obpazopanue: bakanaspuar). — DO|
10.12737/textbook__596458228d2380.96329695, -
ISBN 978-5-16-012818-4. - TekcT - BNEKTPOHHbLIN. -

https://znanium,Com/catalog/prod uct/122
8347

JlononmHuTenpHa

I. BurHuukun, KO, A, KoHcTpyupyem po6otos Ha 2020r. | URL:
ScratchDuino®. Mepsble wary - npaxkTuyeckoe https://znanium.com/cata!og/productM20
PyKOBOACTBO / HO. A. Bunuuuxuin, K HO. [MonsikoB. - 3- 3943
€ n34. - Mockea : Nlabopartopus 3HaHuil 2020 - 119
C. - (POBODULLIKN). - ISBN 978-5-00101-901-5. -
TEKCT : anekTpoHHbI. -
2. Katbpka, T. Lego u SNEKTPOHWKa. Raspberry Pi, 2020r. | URL:
Arduino, faT4yuku, ABUraTenn u MHoroe Apyroe gns https://znanium.com/catalog/productm84
NPUMEHEHNA U NPOrpaMMuUpPOBaHUS npaxkTuyeckoe 0447
PykoBoACTBO / T. Kathdka ; nep. ¢ Hem. E. A
llegHukosoit. - Mockea : MK MNpecc, 2020. - 300 ¢. -
ISBN 978-5-37060-685-8. - Teker - ONEKTPOHHbLIN. -
URL: https:-//znanium.com/cata!ogiproducw840447
3. Tapanata, B. B. PoBoToTexHuka B wikone / B. B. 2017r. | URL :
Tapanata, H. H. CambinkuHa - Mocksa : https://www.studentlibrary.ru/book/lSBN9
Jlabopatopus aHanuit, 2017. - 112 ¢ - ISBN 978-5- 785001015314 .htm
00101-531-4. - Teker - ANEKTPOHHBLIN // 3BC
"KOHCYNbTaHT cTyaeHTa" ; [cait]. -
6.2. llepuoanueckue m3anms;
Hlxoma u niponssoscrro
IOnBI Texnuk
Mudopmaruka-Ileppoe CCHTSOPsI.
Kypnai «Pobororexiuka u TEXHUYCCKAst KNOEPHEeTHKAY

Haponnoe o6pazosanue
Mupopmarika u o6pasopane.

6.3. Unrepner-pecypenl
httns://www.lcgo.coml ru-ru/
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https://amperka.ru/
https://www.arduino.cc/

7. MATEPUAJIBHO-TEXHUYECKOER OBECIIEYEHUE AUCHUITJIIUHBI

OOyuarommii nabop no Arduino;

DJIEKTPOHH bl KOHCTPYKTOp amniepka amp-s024 Hono:
Konerpykrop LEGO Education MINDSTORMS EV3 45544 Bazopkrii HaOop.

Reader: Google Chrome: 7-Zap.

JlekunoHHbIE 3ausTHS U J1A00PATOPHbBIE PAGOTHI IPOBOAATCS B aynutopusix 424 -7, 06-7 u 322-7.



Pabouyio nporpammy coctaBuii Jlopomenko 10.M., noueur o %

(DUO, 10IIKHOCTD, MOMITHCH
Peienzent (npexncrasurens pabdoroxaresg) , Jupekrop MbBOY  «Jluneii-unrepuar  Noo 1y
(MecTo paboTbl, go/pkHOCTE, DHUO, noanucs)
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[Iporpamma paccMoTpeHa U 0100 eHa Ha 3aceﬂaHHH Kadeapol

[IpoToxom Ne 7 o5/, ﬁ
3aBejyronui kadeapoi ; . B npod. I''A. Mouiesa
({ ' P@fonn X

PaGouas nporpamMma paccMOTpeHa M 0j00peHa Ha 3gcgnanuy yyeOHO-METO/IMYECKOM KOMMCCHH

nanpasiienus 44.03.05 «Ileparornueckoe 00pa3os;

nporokos Ne 1 or 31.08.2021 r.

[Ipencenarenb KOMUCCUH = — Jlupexrop 111 M.B. Apramonona
(OUO, 1071KHOCT, 1TOITHCH)

JIABYMIJI l’lpO(l)I/IJUIMI/I [TOJITOTOBIKHU »,




