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Y4eOHbIe MaTEepPHAJIBI:

1. Konmocop JI. I'. IlepBwiii mar B poboroTexHuky. Ilpaktukym mis 5-6
kiaccoB\ JI. I'. Komocos. — M.: BUHOM. JlaGoparopus 3Hanwuii, 2012 — 292
C.

. Habop xorctpykTopoB LEGO MINDSTORMS Education EV3

. [Iporpammuoe o6ecnieuenne L EGO

. Matepuaisl caiita_http://www.prorobot.ru/lego.php
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. Cpencria peanuzanuu UKT marepuanoB Ha ypoke (KOMIIBIOTED, TPOEKTOP,

9KpaH)

OO0mas xapakTepucTUKA Kypca

Opnoit wn3 BaxHbIX npobieM B Poccunm sBIsitOTCS €€ HEIOCTaTOYHas
00ECIIEYeHHOCTh MH)XCHEPHBIMU KaJpaMU M HU3KUH CTaTyC HMH)KEHEPHOIO
oOpazoBanus. Ceiiyac HEOOXOJMMO BECTU MOMYJIAPU3ALMIO0 MPOPECCUU MHKEHEPA.
HHTeHCHMBHOE WCIOJB30BaHWE POOOTOB B OBITY, Ha MPOM3BOJACTBE U TMoiie 00s
TpeOyeT, 4YTOOBI MOJIb30BATEIN OO0JIaJalnd COBPEMEHHBIMH 3HaHUSAMH B 00JacTu
yhopaBieHUs: poOOTaMH, YTO IO3BOJUT pPa3BUBATh HOBBIC, YMHbIE, O€30IacHbIE U
Oonee NPOABUHYTbIE aBTOMATH3UpPOBaHHbIE cucTeMbl. Heobxonumo mnpuBUBaThH

HHTCPCC yHalIUXCs K obacTn pO6OTOTCXHI/IKI/I U aBTOMATU3HPOBAHHBIX CUCTCM.

Taxke HaHHBIA KypCc JacT BO3MOXKHOCTHh IIKOJBHHKAaM 3aKpElHuTh H
IIPUMEHNUTh HAa MPAKTUKE I[IOJYYEHHbIC 3HAHUS MO TAKUM JHUCUHUIUIMHAM, Kak
MateMatuka, (pusuka, mHbopmaThKa, TexHonorus.Ha 3aHATHAX MO TEXHUYECKOMY
TBOPYECTBY y4allUecss COMNPUKACAIOTCI CO CMEXHBIMU 00pa30BaTEeIbHBIMU
o0nacTsiMU. 3a CUET MCMOJIb30BAHMS 3alaca TEXHUYECKUX MOHITHUH U CHEUHATIbHBIX
TEPMUHOB PACHIMPSIIOTCS KOMMYHHUKATUBHBIE (DYHKIIMU S3bIKA, YIUIyOJISIOTCS

BO3MOKHOCTH JIMHI'BUCTHYICCKOI'O Pa3BUTHUA 06yqa10mer0(:ﬂ.

[Ipy  oO3HaKOMJIGHMM C TpaBWIaMU  BBINOJHEHUS  TEXHUYECKUX U
SKOHOMHUYECKUX PACYETOB IMPU MPOCKTUPOBAHUU YCTPOHUCTB M MPAKTUYECKOM
WCIIOJIB30BAaHUN TE€X WJIM WHBIX TEXHUYECKUX PEIICHHM IIKOJbHUKU 3HAKOMSTCS C
OCOOCHHOCTSIMU TMPAKTUYECKOTO0 TMpUMEHEeHHs] MarteMmaTuku. OcBauBasi TPUEMBI
MPOCKTUPOBAHUSI W KOHCTPYUPOBaHHS, pebdsiTa MPUOOPETAIOT OMBIT CO3JaHUs

PCaJIbHBIX U BUPTYAJIbHBIX ACMOHCTPAIMOHHbBIX MOI[CJ'ICﬁ.


http://www.prorobot.ru/lego.php

[TonBenenre UTOroB paboOThHI MPOXOAUT B (hopMe OOIIECTBEHHON MPE3CHTAIIMU

(BBICTaBKa, COCTA3aHHE, KOHKYPC, KOH(EPEHIIUS UT.]I.).

Jl5ia peanu3anuu NporpaMmMbl UCHIOIB3YIOTCS 00pa30BaTeNIbHbIE KOHCTPYKTOPHBI
¢upmer  Lego, xonctpykrop LEGO MINDSTORMS Education EV3. On
npejacTaBisieT co0oil HabOp KOHCTPYKTUMBHBIX JI€Tajlel, MO3BOJSIOIUX COOpaTh
MHOTOUMCJICHHBIE BapHaHThl MEXaHU3MOB, Ha0Op JaTYMKOB, JBUTATeId U
MuKpokomibioTep EV3, koTopselif ympaBiser Bcell MOCTPOCHHONW KOHCTPYKIIHEH.
Ckonctpykropom LEGO MINDSTORMS Education EV3 wumer HeobOxommmoe

IIpOorpaMMHOC obOecrieueHueE.

Pacnpenesienue 4acoB HA y4eOHBIN Ioj:
KonuyecTBo yueOHbBIX Henenp — 34u.
KonndecTBO yacoB B HEAENO — 2 4.

HToro B TeMaTu4eCKOM IIJIAaHUPOBAHHUH HA 4 xknacce — 72 yaca

Il1anupyemslii pe3yabrar:

CTuMynupoBaTh MOTHBAIMIO YYAIIUXCS K TMOJNYYECHHIO 3HAHHWM, MOMOTaTh
(GbopMHUPOBATH TBOPUYECKYIO JINYHOCTb.

CriocoOCTBOBaTh pa3BUTUIO HMHTEpeca K TEXHHUKE, KOHCTPYUPOBAHUIO,
IPOrpaMMHUPOBAHUIO, BBICOKHM TEXHOJOTHSIM, dbopmMupoBaTth HaBBIKH
KOJUIEKTUBHOTO TPY/a.

CdopmupoBaTh HABBIKH KOHCTPYHPOBAHHUS U TIPOTPAMMHUPOBAHUS POOOTOB.

CdopmupoBaTh MOTHBAllMIO K OCO3HAHHOMY BBIOOPY  HHXKEHEPHOM

HaIPaBJICHHOCTU O0YYEHUS B JaIbHEHIIIEM.
OCHOBHOE COAEP XAHUE

1. BBeneHnue B pod0ToTeXHHKY (2 4)

Po6otel. Buasl poboToB. 3HaueHue poOOTOB B *U3HMU yejoBeka. OCHOBHBIE
HaIpaBJeHus: TpuMeHeHus1 po0oToB. MckyccTBeHHBIN nHTEeKT. [IpaBuna paboTel ¢
koHcTpykTopom LEGO

VYmpasnenue poboramu. Metosl o6tmmenus ¢ podoroM. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMSEV3. BusyanbHble S3bIKH pOrpaMMupoBaHusi. Ux ocHOBHOE
Ha3HadeHHWe W  Bo3MokHOCTH. Komanasl  ympaBnenus — pobortamu.Cpena

POrpaMMHUPOBAHMS MOJTYJIsl, OCHOBHBIE OJIOKH.



2. 3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU. (4 v)

[IpaBuina TexHuku 0€30MACHOCTU MpU paboTe C POOOTaMH-KOHCTPYKTOPaMHU.
[TpaBuia obpameHus ¢ po6oramu. OCHOBHBIE MEXaHUYECKHE JAETAaTN KOHCTPYKTOPA.
WX Ha3BaHUE U HA3HAYCHHUE.

Monayns EV3. O630p, 3KkpaH, KHONKHA YIPaBICHUS MOJIYJEM, HHIUKATOP
COCTOSIHHSI, TIOPTHL. Y CTaHOBKa Oatapeii, crmocoObl SKOHOMUMU SHEpruu. Brmouenue
moayast EV3. 3anuce nporpamMmel 1 3anmyck ee Ha BblosiHeHHe. CepBoMoTopsl EV3,
CpaBHEHHE MOTOPOB. MOIIHOCTP M TOYHOCTH MOTOpa. MexaHuKa MEXaHW3MOB U
MalvH. BUapl COeIMHEHUH U IIEPEIad U UX CBOMCTBA.

Co6opka pobotoB. COopka Mojenu poOOTa 10 MHCTPYKIIHH.
[IporpammupoBaHue IBUKEHUS BIEPE 110 NIPSMOU TpaeKTopuu. Pacuer uncia

O60pOTOB KoOJIECa UL ITPOXOKACHUSA 3a1aHHOI'0 PaCCTOSHUA.

3. JaTuukun LEGOMINDSTORMSEV3 EDU u ux napametpsbl. (6 1)

Jarunku. [latumk kacaHus. YCTpOHMCTBO jgaruuka. llpaktukym. Pemenne
3a7a4 Ha JBM)KEHUE C UCITOJIb30BAHUEM JIATUMKA KACAHUA.

JlaTuuk 1BeTa, pEeKUMBbI pabOTHl AaTuyuKa. PelieHue 3aad Ha JBHXKCHHUE C
HCIIOJIb30BaHUEM JaTYMKa 1[BETA.

YpTpa3ByKOBOM JaTuuK. PemieHue 3amad Ha JBMKEHUE C HUCIOJIB30BAHUEM
JIaTYUKA PACCTOSTHUSL.

I'mpockonmueckuii natyuk. MHPpakpacHbId JAaTYUK, PEXUM HPHUOJIMKEHUS,
PEKUM MasiKa.

[TonkmroueHne JaTYUKOB U MOTOPOB.

Nurtepderic momynss EV3. Ilpunoxenuss monmyns. IlpencraBineHue mopra.
YnpasieHre MOTOPOM.

[IpoBepounas padota Ne 1 o reme «3HAKOMCTBO ¢ poboTaMu
LEGOMINDSTORMS».

4. OCHOBBI IPOrPAMMMPOBAHUS U KOMIILIOTePHOU Joruku (20 4)

Cpena mnporpammupoBanuss wmoxayis. Co3maHue mnporpammbl. Y ajneHue
0s10k0B. BoinonHnenue nporpammMbl. CoXpaHEHUE U OTKPBITUE TPOTPAMMBI.

Cuerunk kacanui. BerBnenne mo naruymkaM. MeTOIbl NPUHATHS PELICHUI

poGoToM. Mopenu moBeeHUs IPU Pa3HOOOPA3HBIX CUTYAIIHSIX.



[Iporpammuoe obecnieuenne EV3. Cpena LABVIEW. OcHoBHOE OKHO.
CpoiicTBa M CTpyKTypa mnpoekrta. PemeHue 3amady Ha ABMKEHUE BJOJIb CTOPOH
KBagparta. Mcrons30BaHue NUKIIOB PY PELICHNUH 331a4 Ha JABUKCHHUE.

[IporpamMmHbIe 0JIOKUA U HAIUTPHI MporpaMMupoBanus. CTpaHuIla anmnapaTHbIX
cpeactB. Penakrop koHTeHTa. MHCTpyMeHTHI. Y cTpaHeHue Henonanok. [lepesamyck
MOZYJISL.

Pemenne 3amau Ha [BwkeHME 1O KpuBoM. HesaBucumoe ynpasieHue
MoTtopamu. [loBopoT Ha 3aganHOE yncio rpaxycos. Pacder yria nosopora.

Hcnonp30BaHWEe HWKHETO JaT4MKa OCBELICHHOCTH. PemieHue 3amad  Ha
JIBM)KCHUE C OCTAaHOBKOM Ha 4YepHOW JUHUU.PelieHune 3agay Ha JBUKEHUE BIOJIb
auHuU. KanuOpoBKa 1aTynKa OCBEIIEHHOCTH.

[IporpammupoBanue monysnei. Pemenne 3a1ad Ha MPOXOKIACHUE IO TOJIO U3

ki1eTok.CopeBHOBaHUE POOOTOB HAa TECTOBOM IIOJIE.

5. [IpakTHKYM 10 cOOpKe POOOTU3UPOBAHHBIX cucTeM (25 4)

N3mepenue ocsemieHHOcTH. OmnpeneneHue UBETOB. Pacno3HaBaHWE IBETOB.
Hcnonb3zoBanue KoHCTpyKTOpa LEgo B kauecTBe IUPpOBOI JabopaTopuu.

N3mepenue pacctosHuii 10 00beKTOB. CKaHUPOBaHUE MECTHOCTH.

Cuma. Ilnmeuo cunbl. IlogseMublli kpad. CueTyuk 000poTOB. CKOPOCTH
BpallleHusi cepBOMOTOpa. MOIMIHOCT. YTpaBiieHHe poOOTOM € MOMOIIBIO BHEUIHUX
BO3JICHCTBH.

Peakuus poOoTa Ha 3BYyK, LIBET, KacaHue. Taiimep.

JIB>kKeHHe Mo 3aMKHYTOW TpaeKToOpuu. PelieHue 3agay Ha KPUBOJIMHEUHOE
JBH>KCHUE.

KonctpynpoBanue mojeneit poOOTOB JiJisi pelieHusl 3a7a4 C UCIOJIb30BaHUEM
HECKOJIbKMX pPa3HbIX BUJOB AATUYMKOB. PellleHuWe 3aiay Ha BBIXOJA W3 JIAOMPHUHTA.
OrpaHn4eHHOE NBUKEHHUE.

ITpoBepounas padora Ne2 o Teme «Buibl ABMKEHHIH pOOOTOBY

6. TBopyeckue NpoeKkTHbIE padoThHI U copeBHOBaHUSA(1S 1)

[IpaBuna copeBHOBaHui. PaboTa Ham mpoekTamu «J/[BrkeHue mo 3agaHHOM
Tpaekropumn», «Kerenspunry. CopeBHOBaHHE POOOTOB Ha TECTOBOM TIOJIE.

KonctpynpoBanue cobctBeHHOM Mozenmu poOoTa. I[IporpamMmmmupoBanue u

UCIIBITaHUE COOCTBEHHOUW Mozenu poOota. [lonBenenre UTOroB pabOThl ydaluxcsl.



HO,Z[FOTOBK& JOKJIaJd0B, Hp@SGHT&HI’Iﬁ, CTCHAOBBIX MATCpHUAIOB IJIAd HWTOIOBOU

KoH(epeHnn. 3aBepIIeHUE CO3/IaHus MOCIIe POOOTOB JIJIsi UTOTOBOM BHICTABKH.

OO6mast OpoJOIKUTENBHOCTh Kypca COCTaBisieT 72 4yaca, KOTOpbIE

pacrpeiesieHbl ClIeTyIIMM 00pa3oM:

YuyeOHO-TEMaTHUECKOE IMJIAHUPOBAHUE

Ne HaumeHoBaHMe pa3iejioB M TeM Bcero Buabl KOHTpOJIs
4acoB
1 |BBeneHue B poOOTOTEXHUKY 2
2 |3naxkomMcTBO ¢ poboramu LEGO 4
MINDSTORMS EV3 EDU.
3 |Hatuuku LEGO u ux mapameTpsl. 6 [IpoBepounas padora
4 |OCHOBBI MPOTPAMMHUPOBAHUS U 20 [IpoBepounas padbora
KOMIIbIOTEPHOM JIOTUKHU
5 |I[IpakTuky™m o coopke 25 [IpakTuyeckas padora
POOOTHU3UPOBAHHBIX CHCTEM
6 |TBopueckue mpOeKTHBIE PabOTHI U 15 CopeBHOBaHUs
COpPEBHOBAHUSI Mojieniel poOOTOB.
[Ipe3enranus
IPYIIOBBIX MPOCKTOB
BCEI'O 72

DopMbI KOHTPOJIS

1. TIpoBepounblie pabOThI
2. TlpakTuueckue 3aHATHS

3. TBopueckue MpOeKThI

I[Ipy opraHu3zanuMu NOPAKTUYECKUX 3aHATUM UM TBOPYECKHUX IMPOEKTOB
bopMHpYIOTCS MaJible TPYIIBI, coCcTosIMe U3 2-3 yyammxcs. s Kaxmoi rpynms

BBIACIICTCA OTACIIBHOC pa6oqee MCCTO, COCTOAIICC N3 KOMIIBIOTCPA U KOHCTPYKTOpPA.

[IpeobOnanaronieit  ¢opmol TEKyIIEro KOHTPOJSI BBICTYINAeT MPOBEpPKa

paboTocnocoOHOCTH poOoTa:

® BBISICHCHUE TEXHUYECKOM 3aJa4H,

® ONpEACcIICHUE MyTEN PEIIEHNUS TEXHUYECKOW 3a1a4u

KonTtpomas ocymiecTBisiercst B popMe TBOPUECKUX MPOEKTOB, CAMOCTOSTEILHOMN

pa3paboTKu padoT.



MeTtoabl 00y4eHus

e [lo3HaBaTenabHBIM (BOCHpI/ISITI/IC, OCMBICJICHHUC M 3allOMHNHAaHHUC
yYHalluUMHUCS HOBOT'O MaTCpuajia C IIPUBJICYCHUCM H&6JIIOI[€HI/I§I I'OTOBBIX
IMpUMEPOB, MOACIINPOBAHUA, U3YUCHUS HHHIOCTpaHHﬁ, BOCIIpUATHA,

aHaju3a U 0000IICHUSI MaTepUAJIOB);

L MCTOI[ IIPOCKTOB (HpI/I YCBOCHHUHN U TBOPYCCKOM IIPUMCHCHHUH HABBIKOB

U YMEHHI B miporiecce pa3paboTKu COOCTBEHHBIX MOJIEIIEH )

e KOHTpOJBHBIN METOJ (IPHU BBISBJICHUU KAYE€CTBA YCBOCHUS 3HAHUIA,
HAaBBIKOB M1 YMEHHW U UX KOPPEKLMS B MPOLECCE BBINOJIHECHUS

MPAKTUYECKUX 3a1aHUH)

e ['pymnmnoBas pabota (MCHOIB3YETCs IPU COBMECTHOM COOpKEe MOJIeNeH, a

TaKXKe NP pa3padOTKe MPOCKTOB)

@opMbl OPraHM3alMu y4eOHbIX 3aHATHI

® YPOK-KOHCYJIbTalWs;

® T[IPAKTUKYM;

® YPOK-IIPOEKT;

® YPOK NPOBEPKU U KOPPEKIIMHU 3HAHUN U YMEHHUM.

® BBICTABKA;

® COpPEBHOBAHMUE;

PazpaboTka kaxkaoro mpoekTa peanuszyercss B (opMe  BBINOJHEHUS

KOHCTPYUPOBaHUS M MPOTPaMMHUPOBAHUSA MOJAENM podoTa g pelIeHUs

MPEITIOKEHHON 3a/1a4n

B pe3ysabTrare u3yuyeHus Kypca y4amuecsi 10J2KHbI:

3HATHL/MIOHUMATH

1. ponb 1 MecTO pOOOTOTEXHUKH B KU3HU COBPEMEHHOI'O 00IIECTBA;

2. OCHOBHBIC CBEJCHHME M3 MCTOPUU Pa3BUTHUS poOOTOTEXHUKU B Poccun u
MUDE;

3. OCHOBHBIX MOHATHUS POOOTOTEXHUKH, OCHOBHBIE TEXHUUECKHE TEPMHUHBI,
CBA3aHHBIE C NPOLIECCAMH KOHCTPYMPOBAaHUA W MPOrPAMMHUPOBAHUS
po0OOTOB;

4. mpaBuia U Mepbl 6€30MACHOCTH MPU PadOTE C IIECKTPOUHCTPYMEHTAMHU;



oO11ee yCTpOMCTBO U MPUHIUIIBI IEUCTBHS pOOOTOB;
OCHOBHBIE XapaKTEPUCTUKU OCHOBHBIX KJIACCOB POOOTOB;

OOIITyI0 METOJIUKY pacdyeTa OCHOBHBIX KHHEMATHIECKUX CXEM;

© N o o

HOPSAZOK OTBICKAHUSI HEUCIIPABHOCTEHN B pa3IMUHbIX POOOTU3UPOBAHHBIX
CUCTEMAX;

9. MeToAMKY MPOBEPKU PabOTOCIIOCOOHOCTH OTACIBHBIX y3JI0B U JIETaNCH;

10.0CHOBBI OMYJISIPHBIX S3BIKOB MPOTPAMMHUPOBAHNUS;

11.mpaBuna TeXHUKU O€30IACHOCTH MpU paboTe B KAOMHETE OCHAIEHHBIM
AJIEKTPOOOOPYI0BAaHUEM;

12.0cHOBHBIE 3aKOHBI NEKTPUUYECKUX LiENel, mpaBwia 0€30MacHOCTH MPU
paboTe C DIIEKTPUYECKHUMH LEMSMH, OCHOBHBIE PaJHO3JIEKTPOHHBIE
KOMITOHEHTHI;

13.ompenenenus POOOTOTEXHUYECKOTO YCTPOMCTBA, HauOoJiee
pacnpoCTpaHEHHbIE CUTYalluH, B KOTOPBIX TPUMEHSIOTCS pOOOTHI;

14 yumeTh TpencTaBICHHS O MEPCHEKTUBAX pPa3BUTUS POOOTOTEXHUKH,
OCHOBHbBIE€ KOMIIOHEHTBI IPOTPAMMHBIX CpE;

15.0CHOBHBIE NPUHLHUIBI KOMIIBIOTEPHOTO YIPABIEHUS, Ha3HAYCHUE U
NPUHIUIBL pabOThl IBETOBOIO, YJIbTPa3BYKOBOIO JaT4yMKa, JaTUHKA
KaCaHMsl, Pa3JINYHBIX UCIIOJIHUTEIBHBIX YCTPOUCTB;

16.paznmuubHple  cnocoObl  Tepeaayr  MEXaHHMYECKOIOo  BO3JICHCTBUS,
pa3IMYHbIEC BUJIBI IIACCH, BUJIBI 1 HA3HAYEHUE MEXAHUUYECKUX 3aXBaTOB;

yMeTh
coOupaTh NpoCTEeHIINe MOJIeNU ¢ ucroias3oBanueM EV3;
CaMOCTOSITEJIbHO TPOEKTUPOBAaTh M COOUpPATh W3 TOTOBBIX JeTaliel
MaHUIYJISTOPBI U pOOOTOB Pa3IMYHOIO Ha3HAYCHMUS,;

3. UCTONB30BaTh JUISI TPOTPaMMHUPOBaHUsA  MHUKpokoMmiboTep EV3
(nporpammupoBath Ha aucruiee EV3)

4. BMajieTh OCHOBHBIMH HAaBBIKAMH pabOThl B BHU3yaJIbHOM cCpele
POrpaMMHUPOBAHUS, MMPOTPAMMHUPOBATH COOPAHHBIE KOHCTPYKIUHM MO
3a/1a4¥ Ha4aJIbHOT'O YPOBHSI CIIOKHOCTH;

5. pa3pabaTbiBaTh U 3aMKMCHIBATH B BU3YaJbHOU Cpee MpOrpaMMHUPOBAHUS
TUIIOBbIE yIpaBJIEHUS pOOOTOM

6. mosb30BaTHC KOMITBIOTEPOM, IPOrpaMMHBIMHU POIYKTaMH,

HEOOXOAMMBIMH JIJIs1 O0yYEHHUSI IPOTPAMME;



/. monbuparb HEOOXOJUWMbIE IATYMKH W HWCIOJHUTENIbHbIE YCTPONCTBA,
coOupaTh TPOCTEUINE YCTPOHWCTBA C OJHUM WM HECKOIBKUMH
JTaTYMKaMHU, COOMPaTh M OTIAKUBATh KOHCTPYKITUU 0a30BBIX POOOTOB

8. mpaBWJIBHO BBIOMpATh BUJ Mepeayd MEXaHUYECKOTO BO3JACHCTBUS s
Pa3IMYHBIX TEXHUYECKUX CUTYyallud, cOOMpaTh NEUCTBYIOIIME MOJEIU
pOOOTOB, a TaKXKE UX OCHOBHBIE Y3JIbl U CUCTEMBI

9. BecTH MHAMBUIAYAJTBHBIE U TPYIIIIOBHIE UCCIIEIOBATEILCKHE PAOOTHI.
O0mue yyeOHbIE YMEHNSI, HABBIKH U CIIOCOOBI 1eSITEJIbHOCTH

Ilo3naBaTebHasi ACATCJIbHOCTD

Hcnonp30Banne Il NO3HAHUS OKPYXKAIOWIETO MHpa pPa3IMYHBIX METOIO0B
(HabnrofieHUe, M3MEpPEHHE, OIbIT, OSKCIEPUMEHT, MOJEIUPOBAHUE U  [p.).
Omnpenenenne CTPYKTypbl OOBEKTa IO3HAHWSA, MOUCK M BBIACJIECHUE 3HAUYHMMBIX
(YHKIMOHAJIBHBIX CBSI3€M U OTHOILIEHUN MEXKY YaCTAMM LIEJI0Or0. Y MEHHE pa3/iesiTh
IIPOIIECCHI HA JTalbl, 3BEHbS; BBIICIICHUE XAPAKTEPHBIX MPUYMHHO-CIEICTBEHHBIX

CBS3EN.

Onpez[eneHHe aJICKBATHBIX CIT0C000B peUICHUA yqe6H0ﬁ 3aJa4u Ha OCHOBC
3a/JaHHBbIX AJITOPHUTMOB. KOM6I/IHI/IpOBaHI/I€ HN3BCCTHBIX aJIT'OPUTMOB ACATCIILHOCTHU B

CUTyalusiaXx, HC IPCAIIOJIararommnx CTaHAapTHOC MPUMECHCHHUC OAHOTO N3 HUX.

CpaBHeHHE, COINOCTaBJIEHUE, KIIaCCHU(PHUKALKS, PaHKUPOBAHUE OOBEKTOB IO
OJTHOMY WJIH HECKOJbKUM TNPENJIOKEHHBIM OCHOBAHUSIM, KpPUTEPHUSIM. YMeEHHeE

pa3nuuath GpakT, MHCHUE, JOKa3aTeIbCTBO, THIIOTE3Y, aKCHOMY.

HccnenoBaHue  HECIOXKHBIX — MPAKTHYECKUX  CUTyaluid,  BBIABUIKCHUE
NPEANOJIOKEHU, TMOHUMAaHWEe HEOoOXOJUMOCTH HMX TMPOBEPKH Ha MpPaKTHUKE.
Hcnonb3oBaHue NPaKTUUECKUX U JIA0OPAaTOPHBIX pabOT, HECIOKHBIX IKCIEPUMEHTOB
JUISL 0KA3aTeNbCTBA BBIIBUTAEMbIX IPEANOIO0XKEHUN; ONMUCAHUE PEe3yJbTAaTOB ITUX

pabor.

TBopueckoe pemieHne y4eOHBIX W NPAKTHUECKUX  3aJady: YMEHHE
MOTHUBUPOBAaHHO OTKa3bIBaThbCA OT o0Opaslla, HCKaTh OPHUTMHAIBHBIE PEIICHUS;
CaMOCTOATENIbHOE  BBIMOJIHEHUE PpA3JIMYHBIX TBOPUECKUX paboT; yyacTtue B

IIPOEKTHOM JAEATEIBHOCTH.



NudopmManuoHHO-KOMMYHUKATUBHAS 1eSITeIbHOCTD

AJnlekBaTHOE BOCHPUSTHE YCTHOM pE€YM U CIHOCOOHOCTh INEpeaaBaTh
COJIEp’KaHME NPOCIYIIaHHOTO TEKCTa B CKATOM WIM PAa3BEPHYTOM BHJIE B

COOTBCTCTBHUH C LICIIBIO y‘I€6HOI“O 3aJaHus.

Oco3HaHHOe Oerjoe YTEeHHE TEKCTOB pa3IMYHbIX CTHJIEH U JKaHPOB,
IpoBeleHNEe HWHPOPMALMOHHO-CMBICIIOBOIO aHalu3a TekcTa. lcmonb3oBaHue

pPa3IUYHBIX BUJOB UTEHHS (03HAKOMHTEIBHOE, IPOCMOTPOBOE, IIOUCKOBOE U AP.).

Bianenne MOHOJIOTMYECKOM M JAMAJIOTMYECKOW PEeYbl0. YMEHHE BCTYIIATh B
pedeBoe OOIIEHUE, y4acTBOBaTh B AMaore (IOHUMaTh TOUKY 3peHUsl cOOeCeqHHKa,
npu3HaBaTh INpaBO Ha HHOe MHeHHe). Co3JaHue NHUCbMEHHBIX BbICKa3bIBaHUM,
aJICKBATHO MEPEAAONINX MPOCITYLIIAaHHYIO U MPOYUTAHHYIO HH(POPMALIMIO C 3aJaHHON
CTEIEHBIO CBEPHYTOCTHU (KpaTKO, BBIOOPOUYHO, MOIHO). CoCTaBlIeHUE IIaHA, TE3UCOB,
KoHcriekTa. IlpuBenenwe mnpumepoB, MOAOOpP apryMeHTOB, (POPMYIMPOBAHUE
BbIBOJIOB. OTpakeHME B YCTHOW WJIM HHUCbMEHHOW (opMe pe3yibTaToB CBOEH

JCATCIBbHOCTH.

YMmenue nepedpazupoBath MbICIH (OOBACHATH «MHBIMU CIIOBaMu»). BbiOop u
WCIIOJIb30BaHUE BBIPA3UTEIBHBIX CPEJICTB S3bIKA M 3HAKOBBIX CHUCTEM (TEKCT,
TabauIa, cxema, ayIMOBU3YaJIbHBIN PSJl U Ap.) B COOTBETCTBUU C KOMMYHUKATUBHOM

3a/1aden, chepoit u cuTyaruei oOImeHHS.

Hcnonb3oBaHue Ml PCIICHUA ITO3HABATCIIBHBIX M KOMMYHHUKATHMBHBIX 3aJa4
pa3iIMdHbBIX  UCTOYHHUKOB I/IHq)OpMaHI/II/I, BKJIIO4Yas  OHIOUKIIOICAWH, CJIOBApPH,

HNuTtepHeT-pecypcbl U Apyrue 0a3bl JaHHBIX.

PediexcuBHasi 1eATEJILHOCTD

CamocTosiTenbHAs OpraHU3alMsa y4eOHOU NeSITeIBbHOCTH (TIOCTAaHOBKA IICIH,
MJIAHUPOBAHUE, ONPEICICHUE ONTUMAIBLHOIO COOTHOIIEHUS IEIU U CPEICTB U JIp.).
Brnagenve HaBbIKAMM KOHTPOJSI M OIIEHKHM CBOEH JAEATEIIBHOCTH, YMEHUEM
MPEIBUAETh BO3MOXHBIE ITOCIEICTBUA CBOMX JeucTBUM. [lomck wm ycrpaHeHue
NPUYUH BO3HUKIIUX TpyaHocTed. OIlleHWBaHWE CBOMX Y4YEOHBIX JOCTHKCHU,
MOBEJICHHS, YEePT CBOCH JHMYHOCTH, CBOECTO (PU3MUECKOTO W SMOIMOHAIBHOTO
coctostHusl. Oco3HaHHOE ompezeneHue chepbl CBOMX UHTEPECOB M BO3MOXKHOCTEH.
CoOrofieHre HOPM TIOBEJICHHSI B OKpY’Karollen cpejie, MpaBuil 3J0pOBOTO olOpasa

KHU3HH.
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BJ'Ia,Z[CHI/Ie YMCHUAMU COBMECTHOM JACATCIBHOCTH: COIJIaCOBAaHUC )41
KoopanHanusa ACATCIIBHOCTU € JPYTMMHU €€ YUYACTHUKAMMU, 00BEKTUBHOE OLICHUBAHHUC
CBOCI0O BKJIaZla B PCHICHHUC O6H_II/IX 3aJlad KOJUJICKTUBA;, Y4YCT ocoOeHHOoCTEHN

Pa3IMYHOTO POJIEBOTO MOBEACHHUS (JIUAEP, TOAUYMHEHHBIN U JIp.).

OHCHI/IBaHI/Ie CBOCH ACATCIBHOCTH C TOYKH 3PCHHA HPABCTBCHHBIX, IIPABOBLIX
HOPM, 3CTCTHYCCKHUX HGHHOCTeﬁ. Hcnonbp3oBaHue CBOUX IIpaB 1 BBIIIOJIHCHUC CBOUX

00513aHHOCTEH Kak TpakJlaHuHa, Y4JeHa 00IeCTBa U Y4eOHOTO KOJIICKTHBA.
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1. KomocoB 1. I'. IlepBeiii miar B po6otoTexHuky. [IpakTukym s 5-6
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292 c.

2. brnor-coobmiecTBo moduTeneit po6otos Jlero ¢ mpuMmepamu nporpamm
[DnexTponnslii pecypce] /http://nnxt.blogspot.ru/2010/11/blog-
post_21.html

3. JlaGopaTopHbI€ MPAKTUKYMBI TTO TIPOTPAMMHPOBAHUIO [ DIEKTPOHHBII
pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

4. OOpa3zoBarenbHas mporpamma «BBenenne B KOHCTpYHpPOBaHUE

poOOTOB» U rpaduUecKul I3bIK MPOTPAMMHUPOBAHUS POOOTOB
[DnexTpoHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

5. Ilpumepsl KOHCTPYKTOPOB U MPOrPaMM K HUM [ DIEKTPOHHBIN pecypc] /
Pexum noctyna: http://www.nxtprograms.com/index2.html

6. IIporpammsl mist poboTa [DneKTpoHHbBIN pecypc] /
http://service.leqgo.com/en-us/helptopics/?questionid=2655

7. Y4eOHHK 1O porpaMMHUpOBaHuio poooToB (Wiki) [DnekTpoHHbIH
pecype] /

8. Marepuaibl caiiToB

9. http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-

pOOOTOTEXHUKA

11


http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://nnxt.blogspot.ru/2010/11/blog-post_21.html
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
http://learning.9151394.ru/course/view.php?id=280#program_blocks
http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/

http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539

12


http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

4 kaacce

] =
2 2 S IInanupyemble pe3yJibTaThl 00yYeHHs
s 2 s
| 2| = Pasznen/ =
=33 S Tema 2 - v . 1 Buabl koHTpOJISI
s 9 3 X peaAMeTHbIe HHBepCaIbHbIE yHebHbIe UYHOCTHBbIE
§ - § pe3yJIbTaThl aercreusa YY/{ pe3yJIbTaThl

Tema 1. BBeienne B po00TOTEXHUKY (2 1)

1 | Po6otsl. Bunbl po60oTOB. 1 | Umets obmue | PeryassTuBHbIe: Cmuicnoobpaszosanue | becena,
3HaueHue pobOTOB B MPEICTaBICHUS 0 | yenenonacanue — — aJIeKBaTHas 3auer no
KU3HH YeJIOBEKa. 3Ha4eHHe poOOTOB B | (hOpMyITUpPOBATH U MOTHUBAIMS Y9eOHOH | mpaBmiiaM paboThI
OcHoOBHBIE HaMpaBICHUS JKU3HU YETIOBEKa. yAEpKUBaTh Y4EOHYIO JeSITeIbHOCTH. C KOHCTPYKTOPOM
pUMEHEHHS POOOTOB. 3HaTh mpaBWia pPabOTHI | 3a1ady; Hpascmeenno- LEGO
[TpaBuna paGoThI ¢ C KOHCTPYKTOPOM njlanuposanue — BbIOUpaTh | amuueckas
KoHcTpyKTopoMm LEGO NeicTBUs opuenmayus —

2 | YopaeneHnue poOOTamH. 1 | 3nanue noHsATUSA B COOTBETCTBUM C yMeHue u3beraThb NuauBuayanbHbINA
MeTtoap! 00IIIEHNS C ajaropurTMma, IOCTaBJICHHOU 3ajauel U KOH()JIUKTOB U , GpoHTaTBHBIN
poGoTOM. UCTIOJTHUTEIS YCIOBUSIMHU €€ Peallu3allii. | HaXOAUTH BBIXOJBI U3 | OMPOC
CocTtaB KOHCTpPYKTOpa QITOPUTMA, CUCTEMBI IMo3naBarenbHbIE: CTIOPHBIX CHTYyaIHi
LEGOMINDSTORMSEV KOMaH/1 UCIIOJTHUTEIA obueyuebHvie —

3. (CKN) WCTIOJIB30BATh 00IINE
S3b1KH Nwmets oO1iee [IPUEMBI PELIEHUS
IPOTPaMMHUPOBAHHUSL. MIPEJICTABJICHHUE O Cpejiec | MOCTaBJICHHBIX 337134,
Cpena IIPOrPaMMHUPOBAHHUS KommyHukaTuBHbIC:
IPOTPaMMHUPOBAHUS MO/TyJIsl, OCHOBHBIX UHUYUAMUBHOE
MOJTyJisl, OCHOBHBIE OJIOKH. ONoKax. COmMpPYOHUYeCmB0 — CTaBUTh
BOITPOCHI, OOpaImIaThCs 3a
MIOMOILIBIO, TIPOSIBIISATH
AKTUBHOCTB JUTSI PEIICHHS
KOMMYHHUKaTHBHBIX 3324
Tema 2. 3nakomcrBo ¢ poboramu LEGO MINDSTORMS EV3 EDU. (4 v)
| 3 | Hpasuna texunku | 1 | 3nanme cocraBupix | Peryasitusnbie:nianuposa | Cuvicnoobpasosanue | Becena
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0e301MacHOCTH pU paboTe
¢ poboTtamu-
KOHCTPYKTOpPaMH.
[TpaBuia oOpameHus ¢
pobotamu. OCHOBHBIE
MEXaHUYECKHUE JICTATN
KOHCTPYKTOpa U UX
Ha3HAYCHUE.

4acTe YHUBEPCAIBHOIO
koMmiuiekra LEGO
MINDSTORMS EV3
EDU u ux ¢pyHKIHA.
CriocoOHOCTP yUaIuxcst
BOCIIPOM3BECTH ITAIIbI
COOpKH M OTBETUTH HA
BOIPOCHL.

Monyns EV3. O630p,
3KpaH, KHOIIKH
yIpaBICHUS MOIYJIEM,
WHJUKATOP COCTOSIHUS,
MOPTHI. Y CTAHOBKA
OaTapei, crrocoObI
SKOHOMUU IHEPTHUHU.
Bxmtouenue moayns EV3.
3anuch NporpaMMsbl U

3aI1YCK €C Ha BBIIIOJJHCHHUC.

3HaHUEe HA3HAUCHHEC
KHOTIOK MojtyJsist EV3.
YMeHre cocTaBUTh
MIPOCTEUILYIO
porpamMmmy 1o
11a0JI0HY, COXPaHATh U
3ammycKaTh IporpaMmmy
Ha BBIITOJIHEHUE

CepBomoropsl EV3,
CpaBHEHUE MOTOPOB.
MOoOIIHOCTh U TOYHOCTD
MoTtopa. Mexanuka
MEXaHH3MOB M MallWH.
Buneicoenvnenuii u
nepeayd U X CBOMCTBA.

3HaHME [TapaMeTPOB
MOTOpA U UX BIUSHUE
Ha paboTy Moaenn
Nmets npeacraBieHue o
BUJIaX COSTMHEHUH U
nepeaau.

C6opxka mozaenu podoTa
10 UHCTPYKIIUU.
[IporpammupoBanue
JABVKCHUA BIICPET IO
IpSIMON TPAEKTOPHH.
Pacuer uncna 060poToB
KoJIeca JIJIsl TPOXOKACHHS
3aJJaHHOTO PacCTOSHHUSL.

CriocoOHOCTD yyaIuxcs
BOCITPOHM3BECTH ITAIbI
cOOpKHU U OTBETUTH Ha
BOIIPOCHI.

YMeHue BHIOTHUTH
pacuer unciaa 000poToB
KoJieca JiIst
MPOXOKICHUS
3aJJaHHOTO PacCTOSHUSL.

Hue — BBIOMpaTh IeHCTBUS B
COOTBETCTBUH C
IOCTABJICHHOM 3a/1a4ueil U
YCIIOBUSIMU €€ peallh3alliH.
Ilo3naBaTenbHbIe:00WEYY
eOHble — YMEHUE
CaMOCTOSITEITLHO BBIICIISATH
1 GOpMyIHpPOBAThH
MO3HABATEIBHYIO 11EJTh
yYMEHHE pa3iessiTh
MIPOIIECCHI Ha 3TaIbl,
3BEHbS; BBIJICIICHHE
XapaKTePHBIX PUINHHO-
CIIEJICTBEHHBIX CBSI3EH.
KoMMmyHUKaTHBHBIE: UHLUY
uamugHoe compyoHu4ecmeo
— CTaBHUThH BOIIPOCHI,
oOpataThcs 3a TOMOIIbIO;
MIPOSIBIIATH AKTUBHOCTH BO
B3aMMOJICHCTBUH IS
pelIeHus
KOMMYHHKATHUBHBIX 33724

— aJieKBaTHAS
MOTHBALIUS Y4eOHOM
NESTENIbHOCTH;
aKTyaJln3alus
CBEJICHUH U3 JIMYHOTO
KU3HEHHOTO OIBITA;
(dbopmupoBaHue
TOTOBHOCTH K
MIPOJOJIKEHUIO
00yYeHUS C IENBIO
HOJTyYEHUs
WH)XEHEPHOTO
o0Opa3zoBaHus;
OCBOEHHUE THUIMYHBIX
CUTyalui yIpaBICHUs
poboTamu.
Hpaecmeenno-
IMuUYecKast
opuenmayus —
yMeHue n3berarb
KOH(JIMKTOB U
HaXOJHTh BBIXOJIbI U3
CIIOPHBIX CUTYallMi

3auerT 1o
paBujIaM
TEXHUKHU
0e30macHOCTH

becena,
MPaKTUKYM

becena,
MPaKTUKYM

becena,
MPAKTUKYM
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Tema 3. Jatuuku LEGOMINDSTORMSEV3 EDU u ux napamerpsl. (6 4)

7 | JlaTumk KacaHUs. 1 | Ymenue pemath 3a1aun | PeryJasiTuBHbIE: nIaHUposa
YCTpoUCTBO aTyuKa. Ha JBUKEHUE C Hue — BBIOMpaTh ICHCTBUS B
[IpakTukym. Pemenue HCITOJIb30BaHUEM COOTBETCTBHUH C
3a7a4 Ha ABUKCHUE C JaT4YMKa KaCaHHsI. MMOCTaBJICHHOM 3ajadeii u
HCIIOJIb30BaHHUEM JTaTUNKA YCJIOBUSAMHU €€ Pean3alnu.
KacaHusl. IHo3naBaTenbHbIE: 001 eyy

8 | JaTuuk nBeta, pexKHUMBI 1 | 3naHue BIHMSIHHE eOHble — CaMOCTOSTEIIBHO
paboThI TaTUHKA. MPEAMETOB Pa3HOTO BBIACIATH U
Pemrenune 3aga4d Ha LIBETa Ha ITOKa3aHMs dhopmynupoBaTh
JIBIDKCHUE C JIATYMKA OCBEIIEHHOCTH | MIO3HABATEIBHYIO LIEJb.
HCIIOJIb30BaHUEM JTaTUHKaA KoMmmyHukaTuBHbIC: UHUY

uamusHoe compyOHu4ecmeo

9 | YibTpa3ByKoOBOIl 1aTUHK. 1 | 3Hanue ocoOEHHOCTEH | — CTaBHTh BONPOCHI,
Pemenne 3amay Ha paboTHI AaTUMKa oOparmiaThCcs 3a MOMOIIIbIO;
JIBIDKEHHE C YMenue pemath 3aa4u | NPOSBIISITH aKTUBHOCTH BO
HUCIIOJIL30BAHUEM JIaTUYNKA Ha JIBMKEHUE C B3aMMOJCHCTBUM [
paccTosAHUS HCITOJIb30BaHUEM peuenus

JIATYMKA PACCTOSIHUS. KOMMYHHMKATHUBHBIX 3a71a4

10 | 'mpockonmueckuii 1 | YMeHue pemarts 3a1auu | ynpaeienue
natuuk. MHdpakpacHsit Ha JBUXKCHUE C KOMMYHUKayueu —

JaT4YHK, PEKUM HCIOJB30BAaHUEM 4JICKBATHO HUCIIOJIb30BATh
HpI/I6J'II/I)KeHI/I$I, pexuM TUPOCKOIINYECKOTO PCUYbULI INTAHUPOBAHUA U
Masika. JIaTYHKA. PEryJIsIHU CBOCH

11 | Ilogkmrouenue matuukoB U | 1 | YMeHue Ha3wIBaTh JACATEIbHOCTH
MOTOpOB. JMaTYUKH, UX QYHKIMH U
Nurepdetic mogyns EV3. CIOCOOBI MOIKJTFOUCHHS
[IpunoxeHus MOIyJIs. K MOJYJIIO;

[IpencraBnenne mopra. MPaBUIBLHO pabOTaTh C
YrpaBieHue MOTOPOM. KOHCTPYKTOPOM

12 | Ilpoepounas paboraNe 1 | 1 | O600OmEeHHNE U

10 TeMe «3HAKOMCTBO C CHCTEMAaTHU3allHs

poboTtamu
LEGOMINDSTORMS».

OCHOBHBIX ITOHATUHU T10
TeMe

Cmbicnoobpazosarue—
aJieKBaTHAs
MOTHUBALUS Y4eOHOM
JeSTEIILHOCTH.
Hpasecmeenno-
SMUYECKAs.
opueHmayus —
yMeHHe n30erarhb
KOH(JIUKTOB H
HAXOJWTh BBIXOJIBI U3
CHOPHBIX CUTyalui

becena,
MPaKTUKYM

NunuBuyansHbIN
, coOpaHHas
MOJIENIb,
BBIIOJIHSIOIIAS
MpeArnoJaracMbie
JICHCTBHS.

NnauBuayanbHbINA
, coOpaHHas
MOJIEIb,
BBIIOJIHSIOIIAS
MpeArnoJaracMbie
JICHCTBHSL.

becena,
MPAKTUKYM

becena,
MPaKTUKYM

[IpoBepounas
pabota Ne 1

15




Tema 4. OcHOBBI NPOrPAMMHPOBAHMS U KOMIbIOTepHO# Joruku (20 1)

13

Cpena
IporpaMMHUpPOBaHUS
Moxayisi. Co3nanue
pOrpaMMBl.

V nanenue OJI0KOB.
Brinonnenue nporpaMmei.
CoxpaHEeHHE B OTKPHITHE
IPOrpaMMBl.

2

CnocoOHOCTb ydaIluxcst
BOCITPOM3BECTHU ATaIlbI
IPOrpaMMUPOBAHUS U
OTBETUTH HA BOIIPOCHI.

14

CyeTunK KacaHuil.
BeTpienne nmo maTuynkam.
Mertobl TpUHATHS
petieHuit poboTom.
Mopenu noBeieHus npu
pazHo00pa3HbIX
CUTYaIIUSIX.

VYMeHune ucnoab30BaTh
BETBJICHUS MIPU
pEllIeHNH 3a/1a4 Ha
JIBIKEHHE

15

IIporpammuoe
obecrieuenue EV3.
Cpena LABVIEW.
OCHOBHOE OKHO
CBolicTBa U CTpYKTypa
MPOEKTA.

Pemenue 3agaq Ha
JBUKEHHE BJIOJIb CTOPOH
kBazapara.lcrnons3oBanue
[IUKJIOB NP PELICHUH
3a/1a4 Ha JBUIKEHUE.

YMeHue ucnoiabp30BaTh
IIUKJIBI TIPH PEIICHUN
3a7a4 Ha IBIKCHUE

16

[TporpammMHBbIe 6J10KH U
HaJIUTPBI

CriocoOHOCTD yyaIuxcs
BOCITPOHM3BECTH ITAIbI

Pezynamuenvie YY/I:
IJIAHUPOBAHUE -
ompeeIcHue
IIOCJICAOBATEIIbHOCTH
MMPOMEKYTOUHBIX IICJICH C
y4€TOM KOHEYHOTO
pe3yibTaTa.

VYMeHne ucnoab30BaTh
pa3uyYHbIE CpeacTBA
CaMOKOHTPOJIs1 (IHEBHUK,
opT¢ o0, TAOTUIIBI
JOCTHKEHHSI pe3yJIbTaTOB,
Oecena ¢ yuuTeseM 1 T.1.).
Ho3znaseamenvnwvie YY/[:
VYwmenune HMccnenopanue
HECJIOKHBIX MPAKTHYECKUX
CUTYallui, BBIIBUKCHHE
MPEIOJI0KEHUH,
IMOHUMAaHUE
HEO0O0XOIMMOCTH UX
MPOBEPKHU HA IIPAKTHUKE.
Hcnonn3oBanme
MPaKTUYECKUX U
1abopaTOPHBIX padoT,
HECJIOKHBIX SKCIIEPUMEHTOB
JUIS TOKa3aTeJIbCTBa
BBIABUTACMBIX
MPEIOI0KEHUI; ONTUCAHUE

[IPOTpaMMHUPOBAHUS cOOpKHU U PE3yNBTATOB ITUX PadOT
CrpaHuIia anmapaTHbIX IPOrPaMMHUPOBAHUS U Kommynuxamuenvie YY/I:
CpELCTB OTBETUTH HA BOMPOCHI YMeHue onpeaessith
Penakrop KkoHTEeHTa YUYHUTEIS. HaunboJee paloHAIBHYIO
NHCTpYyMEHTHI OCIeA0BaTEIbHOCTD

Cmbicnoobpazosanue
— aJileKBaTHas
MOTHUBALUS Y4eOHOM
NESITENIbHOCTH;
aKTyaJau3alus
CBEJICHUH U3 JINYHOTO
YKU3HEHHOTO OIIbITA;
(dopmupoBaHue
TOTOBHOCTHU K
IPOJOKEHHUIO
00y4eHHs C IEeINbI0
HOJTyYEHUs
UHXEHEPHOTO
o0pa3zoBaHus;
OCBOCHHME TUITUYHBIX
CUTyalui yIpaBICHUs
poboTamu.
Hpaecmeenno-
amu4ecKast
opueHmayus —
yMeHue n3berarb
KOH(JIMKTOB U
HaXOAWTb BBIXOJBI U3
CIIOPHBIX CUTYallMi

becena,
MPaKTUKYM

NunuBuyansHbIN
, coOpaHHas
MOJIENIb,
BBIIOJIHSIOIIAS
MpeArnoaracMbie
JICHCTBHSL.

becena,
MPaKTUKYM

becena,
MPAKTUKYM
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YcrpaneHue Henosaaok.
Ilepezanyck Moayst

NENUCTBUH 110
KOJJIEGKTUBHOMY

17 | Pemenne 3amau Ha 2 | CrtocoGHOCTD ydanuxcsi | BBIIOJHEHUIO Y4eOHOM NuauBuayansHbINA
JIBUJKEHHE 110 KPUBOMU. BOCIIPOM3BECTHU 3TaIlbl 3a1a4 (IU1aH, alrOpUTM, , coOpaHHas
HezaBucumoe ynpasnenue [IPOrpaMMUPOBAHUSA U MOJYJIH U T.J.), & TAK¥Ke MO/JIETIb,
MoTtopamu. [loBopoT Ha BBITIOJIHSITh pacueT yrya | aeKBaTHO OLICHUBATH U BBIITOJIHSFOLIAS
3a/IaHHOE YHUCJIO IPATyCOB. MOBOPOTA. IIPUMEHSTH CBOU npeArnoaracMbie
Pacuer yria noBopora. CIIOCOOHOCTH B JNEUCTBUA.

18 | Hcnonp3oBanue HUKHETO 2 | YMenwue periath 3aaud | KOJJIEKTUBHON NunuBuyanbHbIi
JaTYMKA OCBEUIEHHOCTH. Ha JBUKEHUE C ACATEIBHOCTH. , coOpaHHas
Pemenue 3agaq Ha OCTaHOBKOM Ha YEPHOU YMeHue caMoCTOATEIbHO MOJICIb,
JBUKEHUE C OCTAHOBKOM JUHUU OLICHUBATb CBOIO BBIIOJIHSFOLIAs
Ha YEpHOH JINHUH. AEATEIIBHOCTD U [peAIonaracMole

JeSATEIbHOCTh YJICHOB JEHCTBUS.

19 | Pemenue 3a1a4 Ha 2 | YMmenue pemiath 3aqaun | KOJUIEKTHBA IIOCPEICTBOM
JBHMOKEHUE BJOJIb JTUHUHU. Ha IBMXKEHHUE BIOJIb CpaBHCHUS C
KanubpoBka garunka YEpHOU JIMHUHU NCATCIIbHOCTBIO IPYTHX,

OCBCILICHHOCTH. YCTaHOBJICHHBIMHW HOpMAaMH.

20 | I[IporpammupoBanue 2 | YMeHue pemath 3aauy | Y MCHHE HCIIOIb30BATH becena,
Moayien. Pemenue 3ana4y Ha MPOXOXIACHUEC 1O MOHOJIOT A AWaJIor JIA MPaKTUKYM
Ha MPOXO0KICHHUE IO TOJII0 TMOJIIO U3 KJIETOK. BBIPAXKEHNA U
U3 KJIETOK J0Ka3aTcJIbCTBa CBOECU

21 | CopeBHOBaHUE poOOTOB 4 | O6006meHue u TOYKH 3pCHUL. CopeBHOBaHUE
Ha TECTOBOM I10JI€. 3a4eT cucTeMaTu3alus po6oTOB
BPEMEHHU U KOJUYECTBA OCHOBHBIX TTOHSITUH TIO
OIInO0K TeMe «OCHOBBI

MIPOrpaMMHUPOBAHUS»
Tema 5. IIpakTHKYM 110 cOOpKe pOOOTH3HPOBAHHBIX CHCTeM (25 u)

22 | U3mepenue 2 | 3HaHMe Ha3HAUCHUS U Pecynamuenvie YY/I: dopmupoBaHue becena,
OCBEILIEHHOCTH. OCHOBHBIX PEKHMOB TJIAHUPOBAHUE - TIOHSATHUS CBSI3H MPaKTUKYM
OmnpeneneHue LBETOB. paboThI JaTYMKa [[BETa | ONpe/AeTIcHHe Pa3IUYHBIX SABJICHUH,

Pacno3naBaHue 11BETOB. MOCIIEZI0BATEIBLHOCTH MIPOLIECCOB, 0OBEKTOB;

Hcnonn3oBanue
KOHCTPYKTOpA B KAUE€CTBE

MIPOMCIKYTOYHBIX ueneﬁ C
Y4E€TOM KOHCYHOI'O

aKTyaJIU3aLust
CBEJIECHUN U3 JNYHOI'O
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1 poBoi 1adOpaTOpUH.

pe3yibTara.

KHU3HCHHOI'O OIIbITa

23 | U3mepenne paccTosTHUI 3HaHHe Ha3HAYCHUE U YMEHHE BHOCHUTH uHbOpMaITMOHHOM becena,
110 OOBEKTOB. OCHOBHBIX PEKUMOB HEO0OXOIUMBIC JIOTIOTHEHUS | JICSITEITBbHOCTH; MPaKTUKYM
CkaHupoBaHue paboThI Y U3MEHEHUS B X0J1€ OCBOECHHME TUITUYHBIX
MECTHOCTH. YJIBTPa3BYKOBOI'O peuieHus 3aaay. CUTYaIU} yNpaBJIeHUS
JTaT4YuKa. Ho3znaseamenvnvie YY/[: poboTaMu, BKITFOYAs
24 | Cuna. ITne4o cuisl. VYMeHMeE BbINOJIHATh dopmupoBaHue uudpoByro ObITOBYI0 | Becena,
[TogbemMHbIN KpaH. pacyeTsl Ipu CUCTEMHOI0 MbILIVIEHUS — | TEXHUKY. MPAKTUKYM
Cueruuk KOHCTPYHPOBAHUU CIOCOOHOCTH K (dhopMupoBanue
000poToB. CKOpPOCTH MOABEMHOTO KpaHa. PAaCCMOTPCHHIO U ONMCAHHIO | YMCHHUS
BpAaICHUSI CEPBOMOTOPA. 00BEKTOB, SIBJICHUH, OCYIIECTBIISTh
MOIIHOCTB. MIPOLIECCOB B BUE COBMECTHYIO
25 | YrpasieHue poOoToM ¢ VYmenue COBOKYITHOCTH 0OoJiee MH()OPMAMOHHYIO NunuBuyanbHbIi
IIOMOIIBIO BHEITHUX IpOrpaMMHUpPOBATH HPOCTHIX 3JICMCHTOB, ACATCIIbHOCTD, B , COOpaHHas
BO3/1€HCTBUIA. p060Ta, COCTaBJIAOINNX €IUHOE YaCTHOCTH, ITIpH MOJICIb,
Peaxius p060Ta Ha 3BYK, OCTaHAaBJIUBAIOIIIETOCS eioe. BBIIIOJIHCHUH BBIITOJIHAOIIAS
[IBET, KacaHue. Ha OIIPEHCICHHOM OCYyHICCTBUTD IICPCHOC y4€OHBIX 3a]1aHUH, B npearogaracMble
Ta]‘/'IMep. paccTOsIHUU 10 3HaHI/II71, YMGHI/Iﬁ B HOBYIO TOM 4YHCJIC ITPOCKTOB. EUCTBUSL.
NpEeHATCTBUA CUTYyalHIO JJI1 PCHICHUA
26 | JIBrokeHHe MO 3aMKHYTOH Hanucanue nporpamMmpl | IpOOJIeM, KOMOHMHHPOBATH WNuauBunyanbHbIN
Tpaektopuu. Pemenue JUIA IBWKEHUS 110 Kpyry | U3BECTHBIC CPEACTBA JUIA , coOpaHHas
3a/1a4 Ha KPUBOJIMHEHHOE 4yepe3 MEHIO HOBOTO PEIICHHS MPOOITEM; MOJEJIb,
JIBUKECHUE. koHTposepa. 3anyck u | Kommynukamuenvie YY/: BBITIOJTHAIOIIAS
OTJIaJKa IIPOrpaMMBEI. YMeHue onpeesith MpearoiaracMele
Hanucanue npyrux HaunOoJsee palMoOHAIbHYIO JIIEUCTBUSL.
MPOCTBHIX MPOTrpaMM Ha I10CJICA0BATCIIbHOCTD
BBIOOp yuaIquxcs ¥ ux | ACHCTBUI 110
CaMOCTOATENbHAs KOJUIEKTUBHOMY
OTJIA/IKA. BBITIOTHEHUIO yUeOHOM
27 | KoncrpyupoBanue Hanucanue nporpamms | 331849 (IITaH, aTropuT™, WNHnuBuayanbHbIM
Mozenel poOOTOB IS U IBYOKEHUS 110 MOJIYJIH ¥ T.]1.), & TAKIKE , COOpaHHas
peLIeHUs 3a1a4 C KOHTYpY TpEYrojbHuKa, | AC€KBATHO OLCHUBATEL 1 MOJEJIb,
HUCIIOJIB30BAaHUEM KBaJpara. NPUMCHATH CBOU BBITIOJTHSIFOIIIAS
HECKOJIBKMX Pa3HBIX Po6or, 3anuchIBaromuii CIIOCOOHOCTH B MpeAIoIaracMple
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BUJIOB JTaTYHUKOB. TPACKTOPHIO ABMKECHUS | KOJIJIEKTUBHOM NeNCTBUS.
U IIOTOM TOYHO €€ NESITeIbHOCTH.
BOCIIPOU3BOJSAILINN YMeHue caMoCTOATENIbHO
28 | Pemienue 3a1a4 Ha BBIXOJ] 4 | Co3pnanue U oTa1Ka OLICHUBAThH CBOIO WuanBUyanbHbIH
U3 JTaOUPUHTA. IIPOrpaMMBbI JIst JESTENIHOCTD U , cOOpaHHas
OrpanuueHHOe JBYDKEHUS poOoTa JESATEIIBHOCTD YJICHOB MOJIeJIb,
JBUKECHHUE. BHYTPU IIOMELIEHUS U KOJUIEKTHBA I1O0CPEICTBOM BBITOJIHSIOLIAs
CaMOCTOSITENILHO CPaBHEHHS C IperoiaraeMple
orudaromero NESITeIbHOCTBIO IPYTHUX. NeNCTBUS.
HPENSATCTBHSL. YMeHue ucnonb30BaTh
29 | IIpoBepounas padbora Ne2 2 | O6o0mmenue u MH(POPMALUIO C YY4ETOM IIpoBepounas
1o Teme «Buipl cucTeMaTH3anus STHYECKUX U MPABOBBIX pabota Ne2
JBIKEHUM POOOTOBY OCHOBHBIX HOHATHH 110 HOPM.
TeMe «Buasl nBMKeHUN
poOOTOBY
6. TBopyeckue NpoeKTHHIE Pa0OTHI U cOpeBHOBaHUSA(1S 4
30 | Pabora Hag mpoekTaMu 2 | YMeHHe cOoCTaBIATh PeryasituBnble:yenenonae | Camoonpeoene- CopeBHOBaHus
«/IBm>xeHue 1o 3a1aHHON IUTaH AEUCTBUM 11 anue — peodpa3oBbIBATH Hue —
TPACKTOPUIY, pEeIIeHUs CI0XKHON MIPaKTUYECKYIO 3a/1auy CaMOCTOSITENIbHOCTb U
«Kerenppunr. 3a1a4n B 00pa30BaTeNbHYIO; JVYHAas
[TpaBuiia copeBHOBaHUI. KOHMPOTb U CAMOKOHMPOAb | OTBETCTBEHHOCTD 3a
31 | CopeBHOBaHME POOOTOB 4 | YMeHue cocTaBisTh — UCNOJIb30BaTh CBOM ITOCTYIIKH. CopeBHOBaHus
Ha TECTOBOM I10JI€. 3a4eT IUTaH JeHCTBUM s yCTaHOBJIEHHBbIE NTpaBwiia B | Cubicioobpazosanue
BPEMEHU U KOJIMYECTBA pEILIEHNUs CI0XKHON KOHTPOJIE CII0c00a PelIeHns | — CaMOOIIeHKa Ha
OIIMO0K 3a1a4n 3aJaun. OCHOBE KpUTEpPUEB
KOHCTPYUPOBaHUs ITo3naBaTenbHbIC:00WE YCIIEHIHOCTH yueOHOI
poboTta yuebHble — TBOpUECKOE e TeTbHOCTH
32 | KonctpyupoBanue 2 | Pa3pabotka peleHre yueOHbIX U Hpascmeenno- Pemenue 3anau
coOCTBEHHOM Mozenn CcOOCTBEHHBIX MOJIeNIel B | MPAKTUYCCKUX 3a/1a4: omu4eckas (MHI. ¥ TpyIN)
pobota rpyImnmax. YMEHUE MOTHBHPOBAHHO opuenmayus —
33 | [IporpammupoBanue u 2 | IIporpammupoBaHue OTKa3bIBaThCst OT 0Opasiia, HaBbIKH Pemenue 3anau

HCIIBITAHNE COOCTBEHHON
Mojiei poboTa.

MOJIEJIN B TPYIIIAX

HUCKAaTb OpUT'MHAJIBHBIC

peICHUA; CaMOCTOATCIBHOC

BBIITOJIHCHHUEC PA3JIMYHBIX

COTpYAHUYECTBA B
Pa3HBIX CUTYaIHsIX,
yMEHHUE HE CO3/1aBaTh

(MHI. ¥ TpyIN)
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34

IIpesenranuu u 3ammura
npoekta «Moit
YHHUKQJIBHBINA po0OT»

[Ipe3enTanus Mmonenen

TBOPYECKUX paboT; ydyacTue
B IIPOEKTHOM JIESTEITBHOCTH
KomMyHuKaTHBHBIE:83aU
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[TpesenTanuu u 3amura
npoekra «Mou
YHHUKaJIbHBINA pOOOT»

[IpezenTanus Mmoaenei

Mooeticmeue —
(bopmynHpoBaTh
COOCTBEHHOE MHEHHE U
MTO3HUIUIO

KOH(JIMKTHBIX
CUTYyallil U HAXOUTh
BBIXO/IBI

3amuTa npoeKTa

3anura npoeKTa
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