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MNOSACHUTEJIBHASA 3AIINCKA

JlomonHuTEeNbHAS 001mIeoOpa3oBarenbHas mnmporpamMma «PoOOTOTeXHHMKa) COCTaBlIeHAa B
cootBercTBuM [Ipukazom MunobOpHayku Poccum ot 29.08.2013 Ne 1008 «OO6 yrBepkIeHUU
[Topsimka opranu3aiii 1 OCYIIECTBICHUS 00pa30BaTeIbHON NEATEIBHOCTH MO AOMOIHUTEIbHBIM
0011e00pa3oBaTesIbHBIM IIpOrpaMMaM» U Ha ocHOBe IiporpaMmmel Kypca J1.I. Konocosa «IlepBsiit
mar B podotorexHuky» (II.I. Komocos. IlepBsriif mar B poboTtorexHuky. M3narenbctBo: buroMm.
Jlaboparopust 3nanuii, ISBN 978-5-9963-0544-5; 2012 ).

Jlnst peanu3anud TporpaMMbl B KaOWHETe HMETcs Habopbl koHCTpykTopa LEGO
MINDSTORMS Education EV3, o0pa3oBarensHbiii Habop «Armepka» 0a30Bble JeTajH,
KOMITBIOTEPBI, BUPTYyaJIbHbIE 1a00paTOpUH, IPUHTEDP, IPOEKTOP, IKPaH, BUAEO 000pYIOBaHHE.

Leab kypca:

Nzyuenne kypca «PoOoToTexHuka» Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHuUs
HAIpaBJICHO HA JOCTM)KEHUE CIENYIOIIeN LIeu: pa3BUTHUE MHTEpeca IIKOJbHUKOB K TEXHHUKE U
TEXHUIECKOMY TBOPUYECTRBY.

3agaum:

1. [To3HAKOMUTH C TPAKTHYECKUM OCBOCHHEM TEXHOJOTHHA MPOEKTHPOBAHUS,
MOJIEIIUPOBAHUS U U3TOTOBJICHUS MPOCTEHIINX TEXHUUECKUX MOJICNICH.

2. Pa3BuBaTh TBOpUECKHE CLIOCOOHOCTH M JIOTHYECKOE MBIIIICHHE.

3. BbIsBUTH U pa3BUTH MPUPOJHBIC 3aJIaTKU U CIOCOOHOCTH AETel, MOMOTaoIne
JOCTUYb ycIieXa B TEXHUYECKOM TBOPYECTBE.

Y4yeOHbIe MaTepPHAJIbI:

1. Komocog /I. I. [1epBsrii mar B pobotorexuuky. [Ipaktukym s 5-6 kimaccos\ /1. I.
Komnocos. — M.: BUHOM. Jlaboparopus 3uanuii, 2012 — 292 c.

2. Ha6op xouctpykropoB LEGO MINDSTORMS Education EV3

3. [Tporpammuoe obecneuenue LEGO

4. Marepuans! caifra_http://www.prorobot.ru/lego.php

5. CpenctBa peanmuzauuun WKT marepuanoB Ha ypoke (KOMIBIOTEp, MPOEKTOP,

9KpaH)

O0mas xapakTepucTHKa Kypca

OnHolt u3 BaxHbIX npoOieM B Poccun sBnsoTcs €€ HegocTaroyHash 00eCle4eHHOCTh
WH)XEHEPHBIMU KaJpaMU W HU3KHH CTaTyc MH)XXeHepHoro obpazoBaHus. Celiyac HEOOXOIMMO
BECTU MOMYNIApU3aLMI0 Mpopeccuu MHXeHepa. IHTeHCHBHOE UCIOIb30BaHHE pPOOOTOB B OBITY,
Ha TIPOM3BOJCTBE U Tojie 0os TpedyeT, yTOOBI MONb30BaTeIM O0ONaJali COBPEMEHHBIMHU
3HaHUSIMM B OOJNAacTU yINpaBieHHs poOOTaMH, YTO TO3BOJIMT pa3BUBAaTh HOBBIE, YMHBIE,
Oe3onacHble M Oojee MPOABHHYTHIE aBTOMATU3MpPOBaHHBIE cHUCTeMbl. HeoOXonumo NpHBHUBATh
MHTEpEeC ydalmxcs K 001acTu poOOTOTEXHUKH U aBTOMAaTU3UPOBAHHBIX CUCTEM.

Taxoke NaHHBIM Kypc 1acT BO3MOXKHOCTh IIKOJbHUKAM 3aKpPENUTh U INPUMEHUTH Ha
IpAaKTHKE T[IOJIyY€HHbIE 3HAHMSI [0 TAaKUM JHCUUIUIMHAM, Kak MareMaThka, (Qu3uka,
uHpopMaTuka, TexHomorus .Ha 3aHATHAX 1O TEXHMYECKOMY TBOPYECTBY ydalluecs
COIIPUKACAIOTCS CO CMEXHBIMU 00pa30BaTeIbHBIMU OOJIACTAMU. 3a CYET MCIIOJIb30BAaHHUS 3araca
TEXHUYECKUX MOHSATHH M CIENUAIbHBIX TEPMHHOB PACHIMPSIOTCS KOMMYHUKaTUBHBIE (DyHKIIMU
A3BIKA, YIITYONISIOTCS BOBMOKHOCTH JIMHIBUCTHUYECKOTO Pa3BUTHUSL 00YYarOIIEeroCs.

IIpn oO3HaKOMJIEHMM C TIpaBWJIaMU BBINIOJHEHUS TEXHUYECKMX M SKOHOMHUYECKHUX
pacyeToB IpHU MPOEKTUPOBAHUU YCTPOMCTB M MPAKTUYECKOM HCIIOJIb30BAaHUU TE€X WM HHBIX
TEXHUYECKHUX PELICHUN IIKOJIBHUKU 3HAKOMATCS ¢ OCOOCHHOCTAMHU MPAKTUYECKOTO MPUMEHEHHUS
maremaTuku. OcBauBasi IpHUEMbl MPOEKTUPOBAHUS U KOHCTPYHMPOBaHHUA, pedsTa MpHOOpeTaroT
OIIBIT CO3JJaHUS PEaJIbHBIX U BUPTYAJIbHBIX JEMOHCTPAILIMOHHBIX MOJEIIEH.

[TonBenenne UTOroB pabOTHI MPOXOIUT B (hOpME OOIIECTBEHHOMN TPE3eHTAINH (BHICTABKA,
COCTsI3aHUE, KOHKYPC, KOH(pEepEeHLIUs UT.11.).



Jlnst peanu3anuy IporpaMMBbl UCHOJIB3YIOTCS 00pa3oBaTelibHbIe KOHCTPYKTOPBI (pUPMBI
Lego, xonctpyktop LEGO MINDSTORMS Education EV3 wu o6opynoBanue Ilentpa
€CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM HANPABICHHOCTU «Touka pocTay.

Aapecar nporpamMmmabl

Bozpact  pgereil, yd4acTBYIOIIMX B  peajliM3alMd  JAHHOM  JOINOJHUTEIbHOU
00pazoBarenbHOM mporpamMmsbl kosieonercs oT 11 go 17 net. B Ko/IeKTHB MOTYT OBITh PUHSTHI
BCE JKEJIAI0NINE, HE UMEIOIINE TPOTUBONOKA3aHUM 110 3710POBBIO.

O0beM U CPOK 0CBOCHHUS MPOrPAMMBbI

JlanHast mporpaMMa U COCTaBJIEHHOE TEMATUYECKOE INIAHUPOBAHUE paccuuTaHo Ha | rox
oOyuenusi, 34 yJaca.

IL1anupyemblii pe3yabrar:

CtuMynupoBaTh MOTHBAIMIO YYAIIMXCS K MOJIYYEHHIO 3HaHUU, MOMOraTh (hOpMHUPOBATH
TBOPYECKYIO JINYHOCTb.

CrnocoOcTBOBaThH Pa3BUTHIO HHTEpeca K TEXHUKE, KOHCTPYUPOBAHMUIO,
IPOrPaMMHUPOBAHHUIO, BICOKMM TEXHOJIOTHUSIM, (POPMUPOBATh HABBIKH KOJIJIEKTUBHOTO TPYyZa.

CdopmupoBarh HaBBIKU KOHCTPYHPOBAHUS U IPOrPAMMUPOBAHUS POOOTOB.

CdhopmupoBare MOTHBALMIO K OCO3HAHHOMY BBIOOPY HH)KEHEPHOW HAINPaBICHHOCTH
00y4yeHUs B JajbHEHIIEM.

OCHOBHOE COIEPKAHUE

1. BBegenune B po0OTOTEXHHKY (2 4)

Po6otel. Buasl po6oToB. 3HaueHre poOOTOB B )KM3HU YelioBeka. OCHOBHBIC HAIIPABJICHUS
npuMeHeHus poootoB. MckyccTBeHHbINH nHTEIEKT. [IpaBuna paboTsl ¢ koHCTpyKTOpoM LEGO

VYrpasienue pobOoramu. Metoasl o60menus ¢ poboroM. CocTraB KOHCTPYKTOpa
LEGOMINDSTORMSEV3. Bu3syanbHble 3bIKM TPOrpaMMUpPOBaHUs. FIX OCHOBHOE Ha3HaYEHUE
U BO3MOXHOCTH. Komannel ympaeneHust poOotamu. Cpema HpoOrpaMMHUPOBAHHUS MO,
OCHOBHBIE OJIOKH.

2. 3nakomctBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 u)

IIpaBuna TexHuku Oe3omacHOCTH Hpu pabore ¢ poboTamu-KOHCTpykTopamu. [IpaBuia
oOpaiieHusi ¢ po6oramMu. OCHOBHBIE MEXaHMYECKHE JeTald KOHCTpykTopa. MX Ha3zBaHue u
Ha3Ha4YCHUE.

Monynes EV3. O0630p, 5KkpaH, KHOMKH YIPABJICHHUS MOIYJIEM, WHIUKATOP COCTOSHHUS,
HopThl. YCTaHOBKa Oarapei, cocoObl SkOHOMMHU 3Hepruu. Brimrouenne moxyns EV3. 3anwmch
IIPOrpaMMBbI U 3aIlycK ee Ha BbinoiaHeHue. CepBomoTopsl EV3, cpaBHeHne moTopoB. MomniHocTh
¥ TOYHOCTH MOTOpa. MexaHMKa MEXaHM3MOB M MallMH. Buapl coelnHeHWN U mepenad U HUX
CBOMCTBA.

Co6opka poboroB. COopka Momenu poOora 1o HUHCTpyKuuu. [IporpammupoBaHue
JBUKEHMSI BIEpe] MO MpsiMoi TpaekTtopuu. PacueTr uncina o0OpoTOB Koseca JUIsl IPOXOXKACHUS
3a/laHHOTO PaCCTOSTHUS.

3. Jatyuxku LEGOMINDSTORMSEV3 EDU u ux napamertpsl. (6 1)

Haruuku. Jlaruuk kacaHus. YcTpoucTBo jnarduka. IIpaktukym. Pemenue 3agad Ha
JBUKEHHE C UCTIOJIb30BaHUEM JaTyMKa KacaHUsl.

Jlatunk 1BeTa, pexuMbl paboThl Jardyuka. PemeHwe 3agay Ha JBW)KEHHE C
MCIIOJIb30BaHUEM JIaTUMKa I[BETA.

VnpTpa3BykoBOl Jaruuk. PemieHue 3agady Ha JOBHKEHHME C MCIOJIB30BAHMEM JlaTUMKa
paccTosiHUS.

l'upockonuueckuit natuuk. MHppakpacHbI JaTyvK, PEeXUM MPHUOIMKEHUS, PEKUM
Masika.

IlonkiroueHne AaTYMKOB U MOTOPOB.

Wnrepdeiic monyns EV3. Ilpunoxenus monyns. IlpencraBnenue mopra. YmnpasieHue
MOTOpPOM.

[Tposepounas padora Ne 1 mo reme «3HakoMcTBO ¢ poboramu LEGOMINDSTORMS».



4. OcHOBBI IPOrPAMMHPOBAHUS H KOMIIBIOTEPHOIi JT0orukH (9 1)

Cpena mnporpammupoBanus wmonyis. Co3maHue mNporpaMMbl. YimajaeHHe OJIOKOB.
Boinonnenue nporpammsl. CoXpaHeHUE U OTKPBITUE IPOTPaMMBI.

Cuerunk kacanuii. BerBiaenue mo marymkaM. MeTOAbl NMPUHATHS PEHICHUH POOOTOM.
Mopnenu moBeeHUs IPU Pa3HOOOPA3HBIX CHTYAIUSX.

[Iporpammuoe obGecneuenne EV3. Cpema LABVIEW. OcnoBHoe okHo. CBoiicTBa
CTPYKTypa IIpoeKTa. PelleHue 3amad Ha JABMXKEHUE BJOJb CTOPOH KBajpara. Vcmosb3oBaHue
IUKJIOB MPU PEUICHUH 3a/1a4 Ha JIBH)KEHUE.

[TporpammMHubIe OJOKHM W TATUTPBI IporpamMmmupoBanus. CTpaHUIA anlapaTHBIX CPEACTB.
Penaxtop kontenta. UuctpymenTsl. Yerpanenue Henonaaok. [lepesamyck Mmomyns.

Pemenne 3amay Ha gBrokeHue 10 KpuBoM. HesaBucumoe ymnpasieHHE MOTOpamH.
[ToBopoT Ha 3a1aHHOE YKCIIO TpagycoB. PacueT yria nmoBopora.

Hcnonp30BaHuEe HUKHETO JaTyvMka OCBELICHHOCTU. PelleHue 3ahad Ha JBHKEHHE C
OCTaHOBKOI Ha uepHOW nuHUU. Pemenue 3amauy Ha ABMKeHUE BIOJb JuHUU. KanuOpoBka
JTaTYUKA OCBEILIEHHOCTH.

[IporpamMmmupoBanue Monyseil. Pemenue 3agad Ha MPOXOXKACHUE MO TONIO U3 KIETOK.
CopeBHOBaHHE pOOOTOB HA TECTOBOM ITOJIE.

5. lIpakTHKYM 110 cOOpKe poOOTHU3MPOBAHHBIX cHcTeM (8 1)

W3mepenne  ocemeHHoctd.  OmpeneneHue  1BeToB.  Pacno3HaBaHHE — I[BETOB.
Hcnonp3oBanue KOHCTpyKTOpa Lego B kauecTBe LupoBoii 1a00paTOpHH.

N3mepenue pacctosiHuil 10 00bekToB. CKaHUPOBAaHNUE MECTHOCTH.

Cuna. Ilnewo cunbl. Ilogbemubiii kpan. Cuetunk 000poToB. CKOPOCTH BpalleHUs
cepBoMOTOpa. MoIHOCTh. YipaBieHHuEe poOOTOM C MOMOIIBbIO BHEITHUX BO3JICHUCTBUM.

Peakuust poOota Ha 3BYK, 1IBET, Kacanue. Taiimep.

JIBr>KeHue 110 3aMKHYTOM TpaeKTopuu. Perienue 3a1a4 Ha KpUBOJIMHEMHOE JIBUKEHUE.

KonctpyupoBanue mojeneid poOOTOB 1715l pelleHH s 3a/1a4 ¢ UCTIOJIb30BaHHEM HECKOJIbKHIX
Pa3HbIX BUJIOB 1aT4YMKOB. Pemenne 3a1a4 Ha BbIXoA U3 JJabupruHTa. OrpaHUuEHHOE IBUKEHHE.

ITpoepounast pabora Ne2 o reme «Busl ABHKEeHUH pOOOTOBY

6. TBopuecKkue NpoeKTHLIE Pad0ThI M coOpeBHOBaHUA(6 4)

[IpaBuna copeBHoBaHMil. Pabota Hag mpoekTamu «JIBukeHHE 10 3aJaHHON TPaeKTOPUN»,
«Kerenbpunr». CopeBHOBaHHE poOOTOB Ha TECTOBOM IIOJIE.

KoncTpynpoBanue coOCTBeHHOM Mozaenu poboTa. IIporpammupoBaHMe M HCHBITaHUE
cobctBeHHOM Mojnenu pobota. [lonBenenne uToroB padoThl yuyammxcs. [loAroToBka J0KIaa0B,
NpPEe3eHTAlUi, CTEeHJIOBBIX MaTepHalioB JUIsl MTOTOBOM KOH(EpeHIMH. 3aBepllieHUe CO3AaHus
MojieTielt poOOTOB ISl HUTOTOBOM BHICTaBKH.

OOmiasi MpOJOKUTENBHOCTh Kypca COCTaBiseT 35 4YacoB, KOTOpHIE pacHpeaeeHbl
CIIEYIONIUM 00pa3oM:

Y4eOHO-TeMaTH4YeCKOe IIJIAHUPOBAHUE

No HaumMeHoBaHue pa3aesioB H TeM Bcero Buabl koHTpOSIS
4acoB
1 Baenenne B poOOTOTEXHUKY 1
2 3nakomctBO ¢ poboramu  LEGO
MINDSTORMS EV3 EDU.
3 Harunkn LEGO u ux mapameTpsl. 6 Co3pnanue npoekra
4 OcHoBBI IpOrpaMMUPOBaHUS 51 9 Co3znanue npoexra
KOMIIBIOTEPHOM JIOTUKH
5 [TpakTrkym 1o cOOpKe 8 Co3znanue npoexra
POOOTH3MPOBAHHBIX CUCTEM
6 TBopueckre TPOCKTHBIE pabOTHI M| 6 CopeBHOBaHUS
COpPEBHOBAHHMS Mozenen poGOTOB.
[Ipe3eHTanuss rpynnoBbIX
IIPOEKTOB
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(I)OpMI)I KOHTPOJIA

1. [IpoBepounbie pPabOTHI
2. [TpakTHueckue 3aHATHS
3. TBOpUYeCKHE TPOCKTHI

[Ipu opraHM3anuu NPAKTUYECKUX 3aHATHH M TBOPYECKUX IPOEKTOB (POPMHUPYIOTCS
MaJIble TPYIIBI, COCTOSIIKE M3 2-3 yyammxcs. [l KaXIod Ipynibl BBIACIAETCS OTIEIbHOE
pabouee MECTO, COCTOSIILIEE U3 KOMIIBIOTEPA U KOHCTPYKTOPA.

[Tpeobnanaroreit bopmoii TEKYIIEro KOHTPOJISI BBICTYIIAET poBepKa
paboTocmocoOHOCTH poboTa:

. BBIICHCHUE TEXHUUYCCKOM 3a/1a4H,

. OTIpe/IeIICHUE MyTeH PEIICHUs TEXHUYCCKOM 3a/1auu

Kontpons ocymectsisiercs B (GopMe TBOPYECKUX IPOEKTOB, CaMOCTOSTEIbHOM
pa3paboTku pador.

Metoasbl 00y4yeHust

L] ITo3naBaTenbHBIN (BOCHpI/IFITI/Ie, OCMBICJICHUC W 3allOMUHAHUC Y4YalIUMHCA
HOBOTO Marepualia C TPUBICUECHUEM HAONIOCHHUSI TOTOBBIX MPUMEPOB, MOAEIUPOBAHUS,
M3YUYEHUs WUTIOCTPALUi, BOCIPUATHS, aHAIN3a U 0000I1IEHNs MaTepUaoB);

. Meton npoexToB (IpHU YCBOCHHH M TBOPUECKOM MPUMEHEHUH HABBIKOB U YMEHUU
B Ipo1iecce pa3paboTKu COOCTBEHHBIX MOJIEIIEH )

. KontponpHblii MeTon (IIpH BHISIBICHHHM KauecTBa YCBOCHHS 3HAHMIA, HABBIKOB U
YMEHUHN U UX KOPPEKIHs B MIPOIIECCE BHITOIHEHUS MPAKTHUYECKUX 3aJaHUI )

. ['pynmoBas pabota (MCHONB3yeTCs MPU COBMECTHOM COOpKE MOJENeid, a Takxke
pu pa3paboTKe MPOCKTOB)

®opMbl OPraHU3anMu YUeOHBIX 3aHATHI

. YPOK-KOHCY/IbTaLUS;
. HPAaKTUKYM;

. YPOK-TIPOEKT;

. YPOK IIPOBEPKHU M KOPPEKLIMH 3HAHUN U YMEHUI.
. BBICTABKa;

. COpPEBHOBAHME;

Pa3paboTka kaxJ10ro mpoekra peanusyercss B (hopMe BBITOJHEHUS KOHCTPYUPOBAHUS U
IPOTrpaMMHUPOBAHUS MOJIENIN poOOTa ISl pelIeHUs MpeIoKEeHHON 3a1a4n
B pe3syabrare nzyuenust Kypca yqyauiuecst 10JIKHbI:

3HATH/MIOHUMATH

1. POJIb U MECTO POOOTOTEXHUKH B )KU3HU COBPEMEHHOTO O0IIECTBA;

2. OCHOBHBIE CBEJICHHE U3 UCTOPUH pa3BUTHs poOOTOTEXHUKH B Poccuu u Mupe;

3. OCHOBHBIX TIOHSTHS POOOTOTEXHHWKH, OCHOBHBIE TEXHHYECKHE TEPMUHBI,
CBSI3aHHBIE C MIPOIIECCAMU KOHCTPYHPOBAHUS U IPOTPAMMHUPOBAHHS POOOTOB;

4. IpaBuJia ¥ Mepbl 0€30MaCHOCTH PU PaboTe € ANEKTPOUHCTPYMEHTAMU;

5. o01iee yCTpoiCTBO M MPUHLUIIBI AEUCTBHS pOOOTOB;

6. OCHOBHBIE XapaKTEPUCTUKN OCHOBHBIX KJIACCOB POOOTOB;

7. 0O0I1yI0 METOJIMKY paciyeTa OCHOBHBIX KHHEMATHUYECKUX CXEM;

8. MOPSIZIOK  OTHICKAHWS HEUCHPAaBHOCTEH B  Pa3iMYHBIX  POOOTH3MPOBAHHBIX
cucTeMax;

9. METOJIMKY TTPOBEPKHU pabOTOCTIOCOOHOCTH OTIEIBHBIX y3JIOB U JIETaJCH;

10.  OCHOBBI HOMYNAPHBIX A3BIKOB IPOTPAMMHUPOBAHMUS;

11. npaBuna TexHHKM O€30MaCHOCTH TMpU paboTe B KaOMHETE OCHAIIEHHBIM
NEKTPOOOOPYIOBAHHUEM,;

12.  OCHOBHBIC 3aKOHBI ICKTPHUSCKHUX IETEH, MpaBuiia 0€30MMacCHOCTH TpU padoTe C

SJICKTPUUICCKUMMU LCIISIMU, OCHOBHBIC PAANOIJICKTPOHHBIC KOMIIOHCHTHI,



13.  ompeneneHus poOOTOTEXHUYECKOTO YCTpOICTBa, Haubolee pacHpOCTPaHEHHbIE
CHUTYaIll{, B KOTOPBIX IPHUMEHSIOTCSI pOOOTHI;

14.  wumerp mpencTaBIeHUS O NEPCHEKTHBAX Pa3BUTHA POOOTOTEXHUKH, OCHOBHBIC
KOMITOHEHTBI IPOTPaMMHBIX CpEZ;

15.  OCHOBHBIE NPHUHLMIIBI KOMIIBIOTEPHOIO YIPABIEHUS, HA3HAYCHUE U IPUHLIMIIBI
paboThl LIBETOBOTO, YJIBTPa3ByKOBOIO JaTyMKa, JaTYMKa KaCaHMsl, Pa3JIMYHbIX MCIIOJHUTEIbHbBIX
YCTPOWCTB;

16.  pasnuuHble cOCOOBI MEpeaayd MEXaHHMYECKOro BO3JEHCTBUS, pa3iM4yHbIC BHJIbI
11accy, BUAbl U HA3HAUEHUE MEXaHUUECKHUX 3aXBaTOB;

yMeThb

1. coOuparb nIpocTelIIre MOJIENH ¢ UCIOIb30BaHueEM EV3;

2. CaMOCTOSITENILHO ITPOEKTUPOBATh U COOMPATh U3 FOTOBBIX JAeTalell MaHUITYJISTOPI
U poOOTOB Pa3INYHOIO HA3HAYCHUS,;

3. UCII0JIb30BaTh JUISL IIPOrPaMMHUPOBAHHUS MUKPOKOMIIBIOTED EV3
(mporpammupoBarh Ha auciuiee EV3)

4. BIaJeTh  OCHOBHBIMM  HaBbIKAMM  PabOThl B BU3yaJbHOM  cpefe

IPOTPaMMHUPOBAHUS, TPOTPaMMHUPOBATh COOpPAaHHBIE KOHCTPYKLIMHU IOJ 3aJa4dl Ha4aJbHOTO
YPOBHSI CIIOKHOCTH;

5. pa3pabarbiBaTh W 3alMCHIBATH B BU3YAJLHOW Cpe/ie POTrPaMMHUPOBAHHS THIIOBBIC
yrpaBJieHus: poOoToM

6. M0JTIH30BATHCSI KOMITBIOTEPOM, TPOTPAMMHBIMU TIPOIYKTaMHU, HEOOXOJUMBIMH IS
00y4yeHHs mporpamMme;

1. nonouparb HEOOXOIUMBIE MATYUKH M HWCIIOJIHUTEIBHBIE YCTPOMCTBA, COOMpATH
MpOCTEHIINe YCTPOHCTBA C OJHUM WM HECKOJIBKUMH JaTYMKaMH, COOMpaTh U OTJIaKHUBATh
KOHCTPYKIIMH 0a30BBIX POOOTOB

8. NPaBWJIBHO BBIOMpATh BHJ TEpeadyd MEXaHUYECKOTO BO3ACUCTBUA IS
pa3MYHBIX TEXHUUYECKUX CHUTyallud, COOMpaTh JCUCTBYIOIIME MOIENIH POOOTOB, a TaKkKe HX
OCHOBHBIE Y3JIbl U CUCTEMBbI

9. BECTU UHAMBHIYaAJIbHbIE U IPYIIOBbIE HCCIEI0BATEIbCKHUE PAOOTHI.

OO0mme yyeOHbIC YMEHHsI, HABBIKH H CIIOCO0BI 1eSITEIbHOCTH

IMo3naBare/ibHas 1eATEJbHOCTD

Vcnonb30BaHue Ui TO3HAHUS OKPY)KAIOLIETO MHUpa pa3iIMyHbIX METO0B (HaOIIOeHNUE,
U3MEpPEHUE, OIBIT, DKCIIEPHUMEHT, MOJENMpoBaHue U Jp.). OmnpenencHne CTPYKTypbl OOBEKTa
MO3HAHUS, MOUCK M BBIIEICHHUE 3HAUUMBIX (DYHKIIMOHAJIBHBIX CBS3€M W OTHOLIEHUN MEXIY
YacTsMH IIeJIOT0. YMEHHE Pa3leNATh MPOIECCHl Ha JTallbl, 3BEHBS; BBIICICHUE XapaKTEPHBIX
NPUYMHHO-CJIEJICTBEHHBIX CBSI3€H.

Ompenenenre aeKBaTHBIX CIIOCOOOB pellleHUs Y4eOHOM 3ajjaud Ha OCHOBE 3aJJaHHBIX
anroputMoB. KoMOWHMpOBaHHE HW3BECTHBIX aJITOPUTMOB [JEATEIBHOCTH B CHUTYyalUsX, He
MPEATONIaraloNUuX CTAaHIAPTHOE IPUMEHEHNE OTHOTO U3 HHX.

CpaBHeHue, CONOCTaBIeHHE, KIacCU(pUKaIN, paH)KUPOBAaHHE OOBEKTOB MO OAHOMY HIIH
HECKOJIBKAM TIPE/UIOKEHHBIM OCHOBaHUSIM, KPUTEpUSAM. YMEHHE pasindaTh (akT, MHEHHE,
JI0Ka3aTeNbCTBO, TUIIOTE3Y, AKCHOMY.

HccnenoBanne HECIOKHBIX TNPAKTHYECKUX CHTYalldil, BBIIBI)KEHUE MPEATIOIIOKCHUH,
NOHMMaHHE HEOOXOJUMOCTH HX MPOBEPKH Ha IMpakTUKe. VIcroib3oBaHUE MPAKTUYECKUX U
7a00paTOpHBIX PabOT, HECIOKHBIX OKCIIEPUMEHTOB ISl  JOKa3aTelIbCTBA  BBIIBUTAEMBIX
NPEANOIIOKEHUN; ONTMCAaHUE PE3YIbTATOB 3TUX PaloT.

TBopueckoe pemeHHe Y4eOHBIX W MPAKTUYECKUX 3a1ad: yMEHHE MOTHBUPOBAHHO
OTKa3bIBaThCS OT 00paslia, UCKaThb OPUTHMHAJIbHbBIE PELICHHS; CaMOCTOATEIbHOE BBINIOJHEHUE
Pa3INYHBIX TBOPUYECKUX PAOOT; ydacTre B MPOCKTHOM JESITEITHHOCTH.



HNudpopManinoHHO-KOMMYHUKATUBHASA 1eSITEJILHOCTH

AJIeKBaTHOE BOCHPHITHE YCTHOW pEYM W CIIOCOOHOCTh TIepelaBaTh COJEPIKAHHE
MPOCTYIIAHHOTO TEKCTa B CXKATOM WJIM Pa3BEPHYTOM BHUJE B COOTBETCTBHH C IIENIbI0 Y4EOHOTO
3aJaHMUsL.

Oco3HaHHOe Oeriioe YTeHHE TEKCTOB pA3IMYHBIX CTHIEH W IKAaHPOB, IPOBEICHUC
WH()OPMAITMOHHO-CMBICIIOBOTO aHaiHM3a TEeKCTa. VICmoiab30BaHHME pPa3UYHBIX BHUIAOB UTCHUS
(03HAaKOMHUTENBHOE, TPOCMOTPOBOE, TOMCKOBOE U JIP.).

Brnanenue MOHOJIOTMYECKOW W AMAJIOTUYECKOM peubl0. YMEHHE BCTyHaTh B PEUEBOE
oOIIeHue, y9acTBOBaTh B JUAIOTe (MOHMMATh TOYKY 3pEHUS cOOEeCeIHNKa, MPU3HABATh MIPAaBO Ha
nHoe MHeHue). Co3maHMe NHCHbMEHHBIX  BBICKa3bIBAaHWUH, aJCKBATHO  IEPEIAOIINX
MPOCTYIIAaHHYI0 W MPOYUTAHHYIO MH(DOPMAIMIO C 3aJaHHOW CTENEHBI0 CBEPHYTOCTH (KPaTKo,
BBIOOpPOYHO, TI0JIHO). CocTaBiieHHe IIaHa, Te3UCOB, KOHCTeKTa. [IpuBeneHne npuMepos, moaoop
apryMeHToB, (opMynupoBaHUe BbIBOAOB. OTpakeHHWE B YCTHOW WM TMHUCHMEHHOW ¢dopme
PE3YIBTATOB CBOCH JIEATEILHOCTH.

YMmenue mnepedpasupoBaTh MbBICTL (OOBSCHATH «HMHBIMH CJIOBaMU»). BbpiOop w
WCITOJIb30BAaHUE BBIPA3UTEIBHBIX CPEACTB S3bIKA M 3HAKOBBIX CHCTEM (TEKCT, TaOJuIla, CXeMma,
ayAMOBU3YyaJbHBI DA W Jp.) B COOTBETCTBUM C KOMMYHUKAaTHBHOH 3amadeld, chepoil u
CUTYyaIlei o0IeHusl.

Hcnonb3oBanue it penieHus MO3HABATENbHBIX U KOMMYHUKATUBHBIX 3a7a4 Pa3IUIHbIX
MCTOYHMKOB MH(OpMAIINK, BKIIOYas SHIMKIONEIWHU, cloBapu, MHTepHeT-pecypchl U apyrue
0a3bl JaHHBIX.

PeduexcuBHas 1eATEJIbHOCTD

CaMocTosiTelbHAsE ~ OpraHu3anus  y49eOHOW  JIeATENBHOCTH  (MIOCTAaHOBKA  IICJIH,
IJJaHUPOBAHKE, OMPEICICHUE ONTUMAILHOTO COOTHOIICHUS ICJIM M CPEACTB U Jp.). Branenue
HaBBIKAMH KOHTPOJIA U OIEHKH CBOEH JESATEIIbHOCTH, YMEHHUEM IMPEABUACTh BO3MOXKHBIC
MOCIEACTBUSL CBOMX JeiicTBuif. [loMck W ycTpaHeHHWe TNPUYMH BO3HUKIIUX TPYAHOCTEH.
OueHuBaHNEe CBOMX YYE€OHBIX JIOCTHKEHUW, TOBENCHHS, YEPT CBOEH JIMYHOCTH, CBOETO
(GuU3MYECKOTO M HMOLMOHAIBHOTO cocTosiHUSA. (Oco3HaHHOE ompeaeneHue chepbl CBOUX
WHTEPECOB M BO3MOKHOCTEH. COONo[IeHne HOPM TOBEACHUS B OKPYXKAIOIIEH Cpele, MpaBHl
3I0pOBOTO 00pa3a KU3HMU.

Brnanenve yMeHHSIMH COBMECTHOM [I€ATETBHOCTH: COTJIACOBAaHWE U KOOPIUHAIIMS
NESTENIbHOCTH C JPYTUMH €€ y4YacTHUKaMHU; OObEKTHBHOE OIICHMBAHHE CBOETO BKIaJa B
pelieHue OoOIMMX 3a7ad KOJUIEKTHBA; YYeT OCOOCHHOCTEW pa3IMYHOTO POJIEBOTO TOBEICHUS
(Tuaep, MOAYMHEHHBIN U JIp.).

OrneHUBaHWE CBOCH JACSITENBHOCTH C TOYKH 3PEHUS] HPABCTBEHHBIX, MPABOBBIX HOPM,
ACTETUYECKUX IIeHHOCTel. Vcronp30BaHNe CBOMX IPaB U BBHIMOJIHEHHE CBOMX O0sI3aHHOCTEN Kak
rpakJIaHWHA, YWIEHA 00IIeCTBA U Y4eOHOTO KOJUIEKTHBA.
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HEPEYEHDb OBOPYJIOBAHUA

KoncTpykTop nmporpaMMupyemMbIX MOeNieil HHKEHEPHBIX CHCTEM.
PobGoTtorexanueckuit HaOop

basoBerit HaOop: ypoBeHs 1. B coctaB BXoasT:
IIporpamMmmupyeMslii KOHTPOILIEP
KoHcTpyKTHBHBIE 3JI€MEHTHI
CoenuHHTENIbHBIE 3JIEMEHTHI
PaanosnekTpoHHbIE KOMIIOHEHTHI
CepBonpuBOIBI

Cucrema nuTaHus

CeHcopHbIe MOJTyTTH

MakeTHas miara

BazoBeiit Habop: ypoBeHs 2. B coctaB BXOISAT:
JBurarens ¢ konecom (2 mr)

[TaroBerit nBUTATENH C ApaiiBepoM (2 1mT)
CepBonpHuBOIBI

Cucrema nutaHus

BakyyMHBII1 3aXBaT C HACOCOM

BazoBeiit Habop: ypoBeHs 3. B coctaB BXOmAT:
MakeTHas niuaTa

Hab6op pesncropon

Hucrneit

[lynsT ynpasnenus

Habop yanunureneit

[Totentmomerp (3 1mIT)

Ha6op cBeronnonos

Ha6op nposozxos



JlaTamk ckopocTH (2 1mT)

UK matuwmk (3 mT)

Hansromep (3 wr)

Bluetooth momyne

Kab6ens USB coennHuTENEHBIN

2. ObpazoBaTeabHBI HA0OP TI0 pOOOTOTEXHUKE

KommiexT 1yist u3y4eHus: O0CHOB pOOOTOTEXHUKH

Kommnexkrauus:

YapTpa3ByKOBOH TaTYUK PACCTOSIHUS

JIBOIHOM MaT4YMK TUHUU

Jatuuk nBera

Hatuuk xacanus Bluetooth momymn

IR monyns

[1ynbT AMCTAHIIMOHHOTO YNPaBICHUS

MUKpOKOHTpOJLIEP

biiok ynpasnenus

CepBomnpuBoj

DC morop

3. YeTspéxoceBoit yueOHBIH pOOOT-MaHUITYISATOP C MOAYJIBHEIMI CMEHHBIMU HacaIKaMu
DOBOT Magician ¢ KOMIZIEKTOM JaTYHKOB.

4. HoytOyk (3 mTykn)

5. M@V (IlpunTep, ckanep, korup) lmT.



