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1 KoMmieke 0CHOBHBIX XapPaKTEPUCTUK MPOrPpaMMBblI
1.1 ITosicHuTEIBLHAA 3AIIUCKA

HanpaBjieHHOCTh MPOrpaMMbl — TEXHUUYECKAs!, IPOrpaMMa HarpaBiieHa Ha
oOy4eHHe yJaluxcs MporpaMMUpPOBaHHUIO.

AKTYaJlbHOCTHh NPOrpaMMbl TPOTpaMMbl B TOM, 4YTO HCIOJIb30BAHUE
koHcTpykTopa LEGO EV3 mo3Bonser co3naTth yHUKaIbHYIO 00pa30BaTEIbHYIO
cpely, KOTopas CHoCOOCTBYET pAa3BUTHIO HHKEHEPHOTO, KOHCTPYKTOPCKOTO
meinuierus. B nponecce padotsl ¢ LEGO EV3 netu nmproOpeTaroT onbIT pemieHus
KaK THWIIOBBIX, TaK ® HEMIAOJOHHBIX 33Jad 1O  KOHCTPYHPOBAHHUIO,
IpOorpaMMHUpPOBaHNUIO, cO0py naHHBIX. Kpome Toro, pabora B KOMaHAeCIOCOOCTBYET
(GbOpMUPOBAHNIO YMEHHsI B3aUMOJICHCTBOBATh C COyUYE€HUKaMH, (HOPMYyIHNPOBATH,
aHAJIM3UPOBATh, KPUTUUYECKH OIICHUBATh, OTCTAUBATH CBOU U/ICH.

LEGO EV3 o0ecrnieunBaet npocToTy Mpu COOPKE HAYAIBHBIX MOJIENIEH, 4TO
MO3BOJISIET YYCHUKAM TOJIYYUTh PE3YJIbTAaT B Mpe/iesiax OJHOTO WU Maphl YPOKOB.
U nipu 3TOM BO3MOKHOCTH B UBMEHEHHH MOJIENIEH U IPOrpaMM — OY€Hb HITUPOKHE,
W TaKOW TOJIXOJl TO3BOJISIET YYalIUMCS YCJIOXKHATh MOJENIb W TPOorpammy,
MPOSIBJISITH CAMOCTOSITENIBHOCTh B M3Y4YeHUH TeMbl. l[IporpammHoe obecrieueHue
LEGO MINDSTORMS Education EV3 o6mamaer oOYeHb IIHPOKHUMH
BO3MOXKHOCTSIMH, B YaCTHOCTH, TIO3BOJISICT BECTH PabOUyIO TETpaib U MPEACTABIATDH
CBOM TIPOEKTHI IPSIMO B cpefie mporpammHoro oobecneuennss LEGO EV3.

CBoeBpeMeHHOCTh nMporpammbl. OHONW U3 BaXkHbIX IpoOieM B Poccum
SIBJITFOTCSI €€ He0CTaToOYHasi 00eCIeYeHHOCTh WHKCHEPHBIMU KaJpaMyd U HU3KUN
cTaTyc WH)XeHepHOro oOpazoBanms. Ceiiuac HEOOXOAUMO BECTH TMOMYIISIPU3AIIHIIO
npodeccur HUHKEHepa. VHTEHCHBHOE HCMOJIb30BaHUE pPOOOTOB B OBITY, Ha
IIPOU3BOJICTBE U MoJie 005 TpeOyeT, YTOOBI MOJIb30BaTEIN 001a1a Tl COBPEMECHHBIMHU
3HAHUSIMHU B 00JIACTH yMpaBiieHHs poOOTaMH, YTO IMO3BOJUT pPa3BUBATH HOBEIE,
yMHBIE, Oe30omacHble W 0oJjiee TPOJBUHYTHIE aBTOMATU3UPOBAHHBIC CHUCTEMBI.
Heobxoaumo mpuBHUBaTH MHTEpPEC yYalIuxcss K 00JacTH pPOOOTOTEXHUKH U
aBTOMATU3UPOBAHHBIX CUCTEM.

OTanunTebHbIE 0CO0EHHOCTH MPOrpamMmbl. /{1151 peanu3zaiuu nporpaMmMbl
UCIIOJIB3YIOTCS  00pa3oBaTeNbHBIE KOHCTPYKTOPHI (pupmbl Lego, KOHCTPYKTOp
LEGO MINDSTORMS Education EV3. O mnpexacraBiseT coboii HabOp
KOHCTPYKTHUBHBIX JCTallel, MO3BOJIIONIMX COOpaTh MHOTOYHCIICHHBIC BapHaHTHI
MEXaHU3MOB, HAa0Op NATYMKOB, JABUTATENM U MUKpokoMmiibioTep EV3, kotopsiii
yhOpaBisieT Bcedl mocTpoeHHoM koHcTpykuuei. C  koHctpykropom LEGO
MINDSTORMS Education EV3 uaet HeoOXoauMOe IporpaMMHoOe 00ecIieueHuUe.

KonuentyajibHasi uaess mnporpaMMmbl Oasupyercs Ha oOecleueHUH
COOTBETCTBUSI Y4eOHOM  JeATEIbHOCTHM OO0y4aroumxcs WX BO3pacTty H
WHIUBUYAIbHBIM OCOOCHHOCTSIM, 4YTO TIPHUBOJUT K PA3BUTHUIO TBOPUYECKUX
CHOCOOHOCTEH ydanuxcs.

Pemmast koHKpeTHbIE 3a7a4i, 00yYaIOUIUECs] UCXOIAT U3 CBOUX MHTEPECOB U
CTENIEHU TOATOTOBJIEHHOCTH. OTO 00€CIeunBaeT KaXJAOMy COOCTBEHHYIO



TPACKTOPUIO OOy4YeHUsT M caMOOOy4yeHHs, MO3BOJseT auddepeHunpoBaTb U
WHIUBUyAJIM3UPOBATH 00pa30BaTENIbHBIN MIPOLIECC.

PaGora B rpymnme ¢GopMHUpyeT JHUYHOCTb, CIOCOOHYIO OCYIIECTBIISThH
KOJUIEKTUBHOE ILEJENOJIATAHUE U IJIAHUPOBAHME, PACIPENCIATh 3aJa4d U POJIU
MEXKJly YYaCTHUKAMHU TpPYIIbI, JECWCTBOBATh B POJIA JIMJEpPAa W HCIOJHUTEI,
KOJUIEKTUBHO TIOJBOJIUTH UTOTH, PA3/IEIIsAisi OTBETCTBEHHOCT.

Ileparornyeckasi mesiecoO0pa3sHOCTh NMPOrpaMMbl B TOM, YTO B XOJ€
OCBOGHHUSl TPOTPAaMMHOIO MaTepuana, oOOydarolluecs HaydaTcsi OOBEIUHATH
peanbHBIA MHUP € BUPTYaJbHbIM; B IPOLECCE KOHCTPYUPOBAHHUS U
IPOrpaMMHUPOBAHUSA TIONy4YaT [OMOJHHUTEIbHBIE 3HAHHUA B 001acTH (U3MKH,
MEXaHUKH, FTEKTPOHUKU U UHPOPMATHUKH.

HoBu3Ha mporpaMmbl 3aKjlO4aeTcss B pead3alid HOBOIO MOKOJEHUS
IporpamMMm JOMOJHUTEIBHOIO O0pa30BaHUA W PAa3BUTUA JI€TEH, HCIIOJIb30BAHUU
COBPEMEHHBIX IME€IaroTMYeCKUX TEXHOJOIMM OpraHu3anuu 00pa30oBaTENIbHOM
NESATEIbHOCTH, BKIIOUEHHEM pOOOTOTEXHUKH B 00pa30BaTEIbHBIN MPOLIECC C LIEIBIO
UHTEIpallMd ¥ aKTyaJu3alMu 3HaHWM 10  I[peaMeTaM  TEXHUYECKOH
HaIIPaBJICHHOCTH.

Azpecat nporpamMmsl - o0y4atouuecs 8 — 13 mner.

Cpoxu peanu3anuu nporpammsi: 1 rog

O0bém nporpammel: 34 yaca

Pe:xum 3ansaTuii: 1 yac B HexeIro

IpopomxurenbHOCTb 3aHsATHii: 40 MUHYT

YpoBeHb NPOrpaMMbl. 03HAKOMUTEIIbHBIM.

OcoOennoctu OpPraHu3anuu 00pa30BaTeJIbHOI0 npouecca:
TpaJAULIMOHHAS.

®opma 00y4eHus1: OYHAsL. 3aHATUSA IPOBOJATCS B KOMIIBIOTEPHOM KJIACCE U
BKJIFOYAKOT: TEOPETUYECKHE 3aHATHSI, BBINOJIHEHUE NPAKTUYECKUX 3aJaHUN C
pPOOOTOTEXHUYECKUM KOHCTpYKTOpOoM. Crieniduka mnpeaMera, CTpykTypa ypoka H
nox0op 3aJaHuil CHOCOOCTBYIOT BOBJICUCHHMIO YYalIUXCSd B YHHBEPCAJIbHYIO
o011ey4eOHyI0 JeATeNbHOCTh: LIeJIeNojlaranne, IJIaHUPOBaHUE, apryMEeHTalus,
nouck uH(popmaruu, 0000IIeHHE, CpaBHECHHE, aHali3, CHUHTE3, KOHTPOIb U
CaMOKOHTpPOJb. lcrnonp3oBaHME METOJOB AKTUBHOTO OOY4YEHMs] IO3BOJISET
NEPEHECTH aKIEHT Ha CaMOCTOATEIbHYI0O M MHAMBHIyallbHYIO paboty. Cremnyer
MOOLIPSATH TBOPYECTBO U CAMOCTOSITEIBHOCTh YYAIIUXCS MPU MOCTAHOBKE 3aja4H.
Boicokuii  ypoBeHb ~ pabOTOCIIOCOOHOCTHM  Y4YAIUXCS  CPEJHEro  3BEHA
oOecrieuynBaeTcss CMEHOM JesTeNbHOCTH o0yuyaeMbiX. [loaToMy pekomeHnmyercs
OTJIaBaTh MPEANOUYTEHNE KOMOUMHUPOBAHHBIM 3aHSATHSM.

1.2 llenu u 3agaumn

[leab: pa3BuTHE HHTEpPECAa YYAIIUXCS K TEXHUKE U TEXHUYECKOMY
TBOPUYECTBY Yepe3 3aHATHE POOOTOTEXHUKOM.

3agaum:
Jluunocmnuie:



- dbopMHupOBaHWE  OCHOB  MHPOBO33PCHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

- dbopMHpOBaHKE TBOPUYECKUX OTHOIICHUH MO BBHIMOIHAEMOM padboTe;

- dbopmMHpoBaHrE CIOCOOHOCTH K CAMOPa3BUTHIO M CaMOOOPa30BAHMIO;

- dbopMHpOBaHWE  OTBETCTBEHHOTO  OTHOIICHHS K  YYECHHIO,
CIIOCOOHOCTH JIOBECTH JO0 KOHIIa HAyaroe Jej0 Ha MpUMEpPE 3aBepLIEHHBIX
TBOPYECKHUX MPOEKTOB;

- dbopMHEpOBaHE OCO3HAHHOTO TO3UTHUBHOTO OTHOIICHUS K JPYTOMY
YEJIOBEKY, €r0 MHCHHIO, PE3YyJIbTATy €T0 NeITeIbHOCTH;

- BOCITUTHIBATh YMEHHE pabOTaTh B KOJUICKTUBE.

Memanpeomemmnuie:

- YMEHHUE CAMOCTOSITEIFHO OMPEACIIATH IS CBOETO 00YUYCHHUS, CTABUTh
u ¢dopmynupoBath sl ce0sd HOBbIE 3a7aud B ydeOe U IO3HABATEJIbHOU
NEeSTEeITbHOCTH;

- YMEHUE CaMOCTOATENbHO IUIAHUPOBATH MYTH JIOCTHXKCHHS IIEJIEH,
BBIOMPATH A(h(PEKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U MTO3HABATEIIbHBIX 33/1a4;

- YMEHUE COOTHOCUTH CBOM JICUCTBHUS C INIAHUPYEMBIMU PE3YJIbTaTaAMH,
OCYIIECTBJISTh CAMOKOHTPOJIb CBOEHM JIEATETRHOCTH B TIPOIECCE JTOCTHKEHUS
pe3ynbTaTa, ONpelesiTh CIIOCOObl IEUCTBHUI B paMKax MPEJIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTyaluen;

- yMeHue (opMaM30BaTh PEIICHNE 3a/1a4 C UCIIOJIb30BAaHUEM MOJICIICH
HCXEM, 3HAKOB U CHMBOJIOB;

- YMEHUE OPraHW30BBIBATH y4EOHOE COTPYIHHYECTBO M COBMECTHYIO
NEeATEILHOCTD C YUUTENIEM U CBEPCTHUKAMU;, pad0TaTh HHANBUIYATHHO U B TPYIIIIE:
HaxXOJUTh OOIee pEelIeHHe W pa3pemaTsh KOHGIMKTHI Ha OCHOBE COTJIACOBaHUS
MO3UIIMNA U y4eTa MHTEPECOB; (GOPMYIHPOBATh, apryMEHTUPOBATh U OTCTAWBAThH
CBOE MHEHHUE;

- pa3BUBATh TBOPUYECKYIO MHUIIUATUBY M CAMOCTOSITEILHOCTD;

- pa3BUBaTh MCUXO(PU3UOJIOTUYECKUE KadyecTBa YYEHUKOB: TaMSTh,
BHHUMAaHHE, CIIOCOOHOCTh JIOTUYECKH MBICIUTD, aHAJTU3UPOBATH, KOHIICHTPUPOBATH
BHHUMAaHHE Ha TJIaBHOM.

Ilpeomemnmnuwie:

-  J1aTh TICPBOHAYaJbHBIC 3HAHUS TI0 YCTPOMCTBY POOOTOTEXHHYECKHUX
YCTPOMCTB;

-~ HAY4YUTh OCHOBHBIM TIpUeMaM COOpPKM W TIPOrpPaMMHPOBAHHS
POOOTOTEXHUYECKUX CPEACTB;

- chopMupoBaTh  OOIICHAYYHBIE W  TEXHOJOTHYECKHE  HAaBBIKH
KOHCTPYHPOBAHUS HUITPOCKTUPOBAHMS;

—  O3HAaKOMHUTH C MpaBWjaMu 0O€30MacHOW paboThl € HMHCTPYMEHTAMHU
HEO0OXOMMBIMU TTPU KOHCTPYUPOBAHUU POOOTOTEXHUYECKUX CPEIICTB;

—  (¢opMHupoBaHHE YMEHHsI COOJIIOIATh HOPMBI HHPOPMAIIMOHHON STUKH U
mpasa.



1.3 Conep:xanue nporpaMmsl

Y4eOHBIN JIAH

Ne | HasBanue pasjaeJia, KounyecTBO 4acoB DopMbl DopMbI
n/n TeMbI OpraHu3anuu aTTecTanuu
3aHATHI (KOHTPOJIST)
Bcero | Teopus | IIpakTuka
1 Beenenue B 1 1 Becena, nepBUYHAS
POOOTOTEXHUKY MPAKTUKYM JTMarHOCTHKA
2 3HAKOMCTBO C 1 3 JIEKLIMSA, [Tpocmotp
po6otamu LEGO MPAKTUKYM aHanmmu3 paboT
MINDSTORMS
EV3 EDU.
3 Hatunku LEGO u ux 1 5 JIEKITHS, [Ipocmotp
apamMeTphl. PAKTUKYM aHanmm3 paboT
4 OCHOBBI 2 7 JIEKIHs, ITpocmoTtp
[POrpaMMHPOBAHHUS MPAKTUKYM aHayu3 padboT
u
KOMIIBIOTEPHOI
JIOTUKH
5 [IpakTUKyM 110 1 7 JIEKLIMA, [Ipocmotp
c6opKe IPAKTUKYM aHayn3 padboT
POOOTU3UPOBAHHBIX
CHCTEM
6 TBopueckue 0,5 4,5 JEeKLus, CopeBHOBaHU
MIPOEKTHBIE PA0OTHI U MPAKTUKYM s MOJIeIIeH
COpPEBHOBaHMS po6OTOB.
[Ipesenranus
TPYIIOBBIX
IIPOEKTOB
Htoro 34 6,5 275

Conep:xanue y4eOHOIO0 MJIaHa

1. BaeaeHue B poOOTOTEXHUKY (2 4)

Po6otel. Bunbel po6otoB. 3HaueHue poOOTOB B KU3HU ueloBeka. OCHOBHbBIC
HaIpaBjeHUs: TpuUMeHeHus: poOoToB. VckyccTBeHHbI wuHTEweKkT. IlpaBuia
pabotsl ¢ koHCTpykTOpoM LEGO

VYnpasnenue podoramu. Metoapl o6mieHuss ¢ pod6otoMm. CocTaB KOHCTPYKTOpa
LEGO MINDSTORMS EV3. BwusyanbHble s3bIKM TporpammupoBaHus. Hx
OCHOBHO€ HazHayeHHe W BO3MOKHOCTH. Komanaprympasienusi pobotamu. Cpena
IPOrpaMMHUPOBAHUS MOAYJISI, OCHOBHBIE OJIOKH.

2. 3uakomcTBo ¢ poooramu LEGO MINDSTORMS EV3 EDU. (4 1)
[IpaBuna TexHuku Oe3omacHOCTH TpU pPaboTe ¢ POOOTAMH-KOHCTPYKTOPAMH.
[IpaBuna oOpamenus ¢ poOoramu. OCHOBHBIE MEXaHWYECKHUE JCTallA
KOHCTpyKTOpa. VX Ha3BaHuE U Ha3HAUYCHUE.

Mopayne EV3. OG630p, »KpaH, KHONKMA YIpPaBICHHUS MOAYJIEM, HWHIUKATOP
COCTOSIHUS, TIOPTHI. Y CTaHOBKA OaTapei, crnocoObl 5KOHOMUU SHEPruu. BritoueHnue




monyinsa EV3. 3anuck nporpammesl 1 3amyck ee Ha BeinoiHenue. Cepsomotops! EV3,
CpaBHEHHE MOTOPOB. MOIIHOCTh U TOYHOCTh MOTOpa. MexaHuKa MEXaHU3MOB U
MalvH. Buasl coelMHEHN I 1 TEpead U UX CBOMCTBA.
Co6opka poboroB. Coopka moaenu podoTa 1mo MHCTpyKuuu. IIporpamMmmupoBanue
JBIKEHUS BIIepe]] Mo MpsMoM TpaekTopuu. Pacder yuciia o00poTOB KoJjieca AJis
MIPOXOXKIAEHUSA 3aJaHHOTO PACCTOSHUS.
3. Harumkn LEGO MINDSTORMS EV3 EDU u ux napamerpbl. (6 u4)
Jatunku. JlaTuuk kacanus. Y cTtpoiuctBo aatuuka. [Ipaktukym. Pemenue 3amau Ha
JIBUKEHHE C UCTIOJIb30BAHUEM JIATUMKA KACAHUS.
JlaTunk 1mBeTa, pPeKUMBI PaOOTHI JaTumka. PemieHuwe 3amad Ha JBWKEHUE C
WCIIOJIb30BAaHMEM JIaTUMKA [[BETA.
YnpTpa3BykoBOW JaaT4yuK. PelleHue 3agady Ha JBMKEHUE C HCIOJIb30BAHHEM
JTaTYUKA PACCTOSIHUA.
['mpockonmyeckuid  gatuuk. WHPpakpacHbIi NaTYUK, PEKUM TPUOIMKECHHUS,
pEeXUM Masika.
[ToakntoueHne JaTYNKOB U MOTOPOB.
Wnrepdetic monyisi EV3. [lpunoxenuss wmoxpyns. I[lpeacraBnenue mnopra.
YnpasieHre MOTOPOM.
[IpoBepounasi pabora Ne 1 mo Teme «3HakomcTBO ¢ pobortamu LEGO
MINDSTORMS»
4. OCHOBBI IPOrpaMMHUPOBAHHUSI H KOMNIbIOTePHO¥ Joruku (9 )
Cpena mporpammupoBanusi moayisi. CozgaHue mporpaMMbl. Y najieHHE OJIOKOB.
Brinonnenue nporpamMmmbl. COXpaHEHUE U OTKPBITUE TPOTPAMMBEL.
Cuerunk kacaHuii. BeTrBineHne mno nparymkaM. MeToabl NPUHATHA PELICHUN
poGoToM. Mozenu noBeieHus: IpU pa3HOOOPA3HBIX CUTYaLIHSIX.
[Tporpammuoe obecneuenue EV3. Cpena LABVIEW. OcnHoBHoe okHO. CBOMCTBa
U CTPYKTypa mnpoekrta. PemieHuwe 3amad Ha ABWXKEHUE BJOJIb CTOPOH KBaJparta.
Hcnonb30BaHre HUKIIOB IPU PELIEHNUH 33/]1a4 HA JIBUYKECHUE.
[IporpammHubie OJIOKM U MATUTPBI MporpammupoBanus. CTpaHMIIa ammapaTHBIX
cpencts. Penakrop koHTeHTa. MTHCTpyMeHThI. Y cTpanenne Henonaaok. [lepesamyck
MOJTYJIS.
Pemienue 3amau Ha ABMKeHHE MO KpuBoM. HezaBucumoe ympaBieHHUE MOTOpPaMH.
[ToBopoT Ha 3agaHHOE YKUCIIO rpaaycoB. Pacuer yria noBopora.
Hcnonp30BaHrEe HUKHETO JAaTYMKA OCBELICHHOCTH. Pelienne 3a1a4 Ha IBUKEHHUE C
OCTAaHOBKOM Ha 4YEpPHOW JIMHWU. PelieHue 3amad Ha JBUKEHUE BIOJb JIMHUU.
KanubpoBka gaTynka OCBEIIEHHOCTH.
[IporpammupoBanue monynei. Pemienue 3amad Ha MPOXOXKIAEHUE MO MO0 U3
kieTok. CopeBHOBaHME POOOTOB HA TECTOBOM MOJIE.

5. IIpakTUKyM 10 c60pPKe POOOTH3UPOBAHHBIX cHcTeM (8 )
N3mepenne ocemeHHocTH. OmpeneneHue LBETOB. Pacno3HaBaHHME LIBETOB.
Hcnonp3oBanue kKoHCTpYKTOpa Lego B kauecTBe 1udpoBoil 1abopaTopum.
N3mepenne paccTosiauii 10 00beKTOB. CKaHUPOBAHNE MECTHOCTH.
Cumna. [1nedo cuinbl. [logbemusiit kpan. CueTunk 060poToB. CKOPOCTH BpaILlEHUS
cepBOMOTOpa. MOoIHOCTh. YTpaBieHne poOOTOM C TOMOIIBIO BHEITHHX
BO3/ICMCTBHM.



Peakuust poOoTa Ha 3BYK, LIBET, KacaHue. Talimep.
JIBukeHHe 10 3aMKHYTOW TpaekTopuu. PelieHue 3agau Ha KpPUBOJIMHEWHOE
JBUKECHHUE.
KoncTpynpoBanue mozeneit poOOTOB jisi pelIeHMs] 3aJady C HCIOJIb30BAHUEM
HECKOJIbKMX pa3HbIX BUJOB JaTYMKOB. PelieHue 3amay Ha BBIXOJ U3 JAOHUPHUHTA.
OrpaHUYeHHOE JBUKEHHUE.
[TpoBepounas padora Ne2 no teme «Bupl IBHKEHUN pOOOTOB)

6. TBopyeckue mpoeKTHbIE PpadoThI U copeBHOBaHUS (6 1)
[IpaBuwiia copeBHoBaHuil. PaboTa Hajg mnpoektamu «J/IBHkeHHE TO 3aJaHHOM
TpaekTopumn», «Kereappunry. CopeBHOBaHHE pOOOTOB Ha TECTOBOM TOJIE.
KonctpynpoBanue coOcTBeHHOIM Mogenu poborta. IIporpammupoBanue u
UCTIBITaHUE COOCTBEHHOU MojienH poboTa. [loaBenenrne HTOroB paboThl ydaluxcs.
[loaroToBka MOKIAAOB, NPE3E€HTALMW, CTEHJIOBBIX MAaTEpPHAIOB JJIi HUTOTOBOU
KOH(epeHLIUU. 3aBeplIeHUE CO3AaHUs MO/IeIe pOOOTOB It UTOTOBOM BBICTABKHU.

1.4 Ilnanupyembie pe3yabTaThl

JINYHOCTHBIE pe3y/IbTaThl:

- (opMupoOBaHHE  OCHOB  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS UH(POPMALIMOHHBIX TEXHOIOTHIA;

- JEMOHCTPUPOBATh TBOPUYECKOE OTHOILICHHUE K BBINIOJIHAEMON padoTe;

- YMETh padoTaTh B KOJUIEKTHUBE.

MeTanpeaMeTHble pe3yJbTaThl:
— MMPOBOJUTH  COOPKY  pPOOOTOTEXHMUECKHX CPEACTB C  NPUMEHEHUEM
KOHCTPYKTOPOB;
- CcO3/1aBaTh TMPOTPAMMBI IS POOOTOTEXHHUYECKHX CPEACTB TIPH TTOMOIIH
CTIEIIMATM3UPOBAHHBIX BU3YaJIbHBIX KOHCTPYKTOPOB.

IIpeameTHbIE pe3ybTATHI:

[To oxoHYaHuIO O0YyYEHHUS ydalIrecs JOJKHbI 3HATh:
— TEOPETUYECKHE OCHOBBI CO3/IaHUSI pOOOTOTEXHUUYECKUX YCTPOICTB;
— 3JIEMEHTHYI0 0a3y, pU MOMOIIHM KOTOPOW cOOMpaeTcs yCTPOHCTBO;

— MOPAJOK B3aWMOJCUCTBUSI MEXaHHMUECKHX Y3JIOB poOOTa C 3JIEKTPOHHBIMHU U
ONTUYECKUMHU YCTPOHCTBAMU;
— MOPSIZIOK CO3/IaHMSI QJITOPUTMA TMPOTPAMMBbI ACHCTBUS POOOTOTEXHUUYECKUX
CpPEIICTB;
— TpaBWiIa TEXHUKH OE30MacCHOCTHM Mpu padoTe C MHCTPYMEHTOM H
ANEKTPUUECKUMU TPUOOpaMH;
— (opMHupOBaHKE YMEHUS COOJII0IaTh HOPMBI MH(DOPMAITMOHHON dTUKH U TPaBA.



2 Kommieke opraHM3anMOHHO-TIeJArOrM4eCKUX yCJI0BHii

2.1 KanenpapHblii yaeOHbIH rpapuk

KosinuecTBO y4eOHBIX Heaedb: 34 Heaenu
KosnuecTBo yueOHbIX qHeit: 170

Hauano yyeoHoro roga: 1 ceHTs0ps
Oxonuanue yue0Horo roga: 31 mas

/o

Hara dopma

3aHATHA

Koi-
BO
4acoB

Tema 3anaTus

Mecto
MPOBEICHUS

dopma
KOHTPOJIS

BsoaHoe
TECTUPOBAH
ue

IPo6oTh1. Buibl po60oTOB.
3HaueHue poOOTOB B
PKM3HH YEJIOBEKa.
OCHOBHBIE HaNpaBJICHUS
MPUMEHEHHS POOOTOB.
[IpaBuna paboTsl €
koHCcTpykTOopoMm LEGO

Kabunet
MH(OPMATUKH

IHaGmronenue,
caMoaHaIn3

NunuBunya
JILHAS.
['pynnoBas

'YrpaBiienrue poboTamu.
MeTomb! O0IIEHHS ¢
po6oTom. CoctaB
KoHcTpykTOopa LEGO
MINDSTORMS EV3.
SI3BIKHM TPOTPaAaMMHUPOBAHUSI.
CpenarnporpaMMUpOBaHUs
MOJTyJIsl, OCHOBHBIE OJIOKH.

Kabuner
MH(pOpMaTHKH

[IpakTnueckas
paboTa

NuauBunya
JIbHAS.
I'pynnosas

[TpaBuia TeXHUKU
0e301acHOCTH IpH padboTe ¢
pobOoTtamu-
KOHCTpykTOpaMu. IIpaBuna
oOpaleHus ¢ poooTamMH.
(OCHOBHBIE MEXaHUYECKUE
neTaar KOHCTPYKTOpa U UX
Ha3HAYCHUE.

Kabuner
MH(OPMATHUKH

[TpakTrueckas
pabota

NunuBunya
JIbHAS.
I'pynnosas

Monayns EV3. O630p,
PKpaH, KHOIIKU yIPaBICHUS
MOJlyJIEM, HHIUKATOP
COCTOSTHUS, TIOPTHI.
YcranoBka Oatapeii,
CIIOCOOBI  IKOHOMUU
PHEPTHUH.

Bxirouenne monyns EV3.
3anuch NporpaMMsbl U

BAIlyCK €€ Ha BBIITOJHCHHUC.

Kabuner
MH(OPMATHUKH

[IpakTrueckas
paboTa




5 NunuBunya CepBomoTopsl EV3, Kabunet [IpakTHueckas
JIbHAs. CpaBHEHHE MOTOPOB. uHpopMaTUKU paboTa
['pynmosast MOIIHOCTh ¥ TOYHOCTh
MoTOpa. MexaHnuka
MEXAHU3MOB M MallIVH.
Buasl coeqUHEHNN U
repesay U MX CBOMCTBA.
WNunuBuaya C6opka mozaenu podorano [Kabuner [MpakTryeckas
JbHAS. MHCTPYKLHUU. uHpopMaTuKu [pabora
['pynmosas [TporpaMMUpOBaHKE
IBUYKEHMSI BIIEpE]], 110
[IPSIMOM TPACKTOPUHU.
PacueT uncia 060poTOB
KoJieca JIJIsl IPOX 0K ACHUS
BaJlaHHOT'O PACCTOSHHUS.
7 NupuBunya JlaTunk KacaHus. Kabunet [IpoBepounas
JIbHAS. 'Y CTpOMCTBO JaTYHKa. mHpopMaTuKU | pabora
['pynmosas [MpakTukym. Pemenne
Bazad Ha JBUKCHUE C
MCII0JIb30BaHUEM JlaTUHUKa
KAacaHusl.
8 NunuBunya /laTuuk 11BeTa, peKUMBI Kabuner [IpoBepounas
JIbHAS. paboThl atunka. Pemenne pmHpopMatuku | pabora
I'pynnosas 3aJad Ha JBM)KEHHE C
MCII0JIb30BaHUEM JIaTYHMKA
9 NunuBunya 'Y 1pTpa3ByKOBOW JaTYHK. KabOuner [IpoBepounas
JIbHAs. Pemenue 3amay Ha mH(popMaTuku | padbora
I'pynmnosas TBUYKEHHUE C
MCIIOJIb30BaHUEM JlTaTUMKa
aCCTOSIHUS
10 NunuBunya ['mpockonuueckuit narunk. [Kabuner IIpoBepoynas
JIbHAS. MHuppakpacHbIll JaTYUK, mH(popMaTuku | padbora
I'pynmosas PEKUM MPUOIMKEHUS,
€KUM MasiKa.
11 NuauBunya [Monxmrouenue naTunkoB U |[Kabunet [IpoBepounas
JIbHas. MoTopoB. HTepdetic uHpopmaTuku | pabora
I'pynnosas mMonyinsa EV3. [punoxenus
mMonyiis. IIpencrasnenne
rmopra. YIpasieHUe
MOTOPOM.
12 NunnBunya [TpoBepounas pabora Ne 1l  [Kabuner [IpoBepounas
JIbHAS. Mo TeMe «3HAKOMCTBO C nHpopmaTuku | pabora
I'pynmoBas poboramu LEGO
MINDSTORMS».
13 NunnBunya Cpena nporpammupoBanus  [Kabuner [IpoBepounas
JIbHAs. Monyiisa. Coznanue mHpopMaTUKU | pabora
['pynmioBast [POTrPaMMBI.

'Y nanenue 6J10KOB.
BrinosiHEHHE MPOrpaMMBl.
CoxpaHEHHUE U OTKPBITUE

MPOrpaMMBI.
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14 NunuBunya CdeTynK KacaHUH. Kabunet [IpoBepounas
JIbHAS. BeTBnenue no gardyukam. uH(popMaTuku | pabota
prHHOB@UI MeToabl IPUHATHS

peleHnit podoToMm.
Mosenu noBeaeHus npu
[Pa3HOOOPA3HBIX
CUTyallUsX.

15 NunuBunya [IporpamMmmHoOe Kabuner IIpoBepounas
JIbHAS. obecrieuenue EV3. mH(popMaTuku | pabora
I'pynnosas Cpena LABVIEW.

(OCHOBHOE OKHO.
CBolicTBa U CTPYKTypa
npoekra. Perenue 3anau
Ha JIB)KEHUE BIOJIb
CTOPOH KBajpaTa.
Mcnonp30BaHUE LIUKIIOB
MpU PEIICHUH 337249 Ha
ITBUKEHHE.

16 NunuBunya [ IporpamMmMHBbIe OJIOKH U KabuneT [IpoBepounas
JIbHASL. MATATPBI mH(popMaTuku | padbora
['pynmosast MIpOrpaMMHUpPOBaHUI.

Ctpanuiia anmnapaTHbIX
cpencts. Penakrop
KOHTEHTAa. IHCTpyMEHTHI.
'Y cTpaHeHue Helona1okK.
[Tepe3ammyck momyss

17 NunuBunya Peirenue 3anad Ha Kabuner IIpoBepoynas
JIbHAS. ITBUKEHHE 110 KPUBOU. mH(popMaTuku | padbora
['pynmosas HesaBucumoe ynpasienue

MoTopaMu. IloBopoT Ha
BaJlaHHOE YMCIIO I'PaayCOB.
IPacuer yria noBopora.

18 NunuBunya Vcnonb3oBanue HUxHero  [Kabuner [IpoBepounas
JIbHAS. ITaT4YrKa OCBEIIEHHOCTH. mH(popMaTuku | padbora
I'pynmosas Pemienue 3a1a4 Ha

MBMYKEHNE C OCTAHOBKOM Ha
[YEPHOMU JIMHUMU.

19 NunnBunya Pemrenne 3a1a4d Ha Kabuner [IpoBepounas
JIbHAS. IMBUKEHUE BJIOJIb IUHUU. mHpopMaTUKU | pabora
['pynmosas Kanu6poBka jarunka

OCBEILIEHHOCTH.

20 NnnuBuaya [TporpamMmmupoBanue Kabuner [IpoBepounas
JIbHAS. Moxyiiel. Pemenue 3agau nHpopmaTuku | pabora
I'pynnosas Ha MPOXO0KJIEHUE T10 MO0

13 KJIETOK

21 NunuBunya CopeBHOBaHne poboTOB Ha |[KabuHeT [TpoBepounas
JIbHAS. TECTOBOM I10JIE. 3a4eT mHpopMaTUKU | pabora
['pynmosast BPEMEHH U KOJIMYECTBA

1105(010)'8
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22 NunuBunya N3mepenue Kabunet [IpoBepounas
JIbHAs. OCBEILIEHHOCTH. mHpopMaTuKu | pabora
prHHOB@UI OnpeneneHHe IIBETOB.

IPacio3HaBaHME LIBETOB.
Vcrionb3oBanue
KOHCTPYKTOpA B KA4eCTBE
rdpoBoii 1abopatopuu.

23 WnnuBunya M3mepenue paccrosiHuii 1o |[KaOuner [IpakTnueckas
JIbHAS. 00bekToB. CkanupoBanue  MH(popMaTuku | padbora
I'pynmosast MECTHOCTH.

24 NunuBunya Cwa. [1nedo cubl. Kabunet [IpakTnueckas
JIbHASL. [loabeMHBIN KpaH. mHpopMaTuKu | pabora
['pynnosast CueTunk 000POTOB.

CKOpOCTb BpalleHUS
cepBoMoTOpa. MOIITHOCTb.

25 NunuBuaya 'YrpaBieHnue poOOTOM ¢ KabunHet [IpakTuueckas
JbHAs. MOMOIIIBIO BHEIITHUX mHpopMaTukKu | pabora
I'pynnosas BO3IeHCTBUI. Peakiiusa

po0oTa Ha 3BYK, IIBET,
kacanue. Tanimep.

26 WnpuBuaya JIBrokeHue o 3aMkHyTOM  |[KaOuHer [IpakTuyeckas
JbHAsL. rpaekTopuu. Pernienne mHpopMaTuku | pabota
I'pynnosas 3ajia4 Ha KPMBOJIMHENHOE

ITBHKEHHE.

27 NunuBunya KonctpyupoBanue moneneit [Kadbuner [IpakTrnueckas
JIbHAS. [POOOTOB IS pelIeHuUs nH(popMaTuku | pabota
I'pynmosast Bajad ¢ UCIOIb30BaHUEM

HECKOJIBKUX Pa3HbIX BHJIOB
IMTaTYUKOB.

28 NunuBunya IPerrenre 3ama4 Ha BBIXO IKaOuuer [IpakTuueckas
JIbHAs. 13 JTa0MpUHTA. mHpopMaTUKU | pabora
I'pynnosas OrpaHu4yeHHOE IBUKEHHE.

29 NunuBunya [TpoBepounas pabora Ne2  |[KaOunHeT [IpakTuueckas
JIbHAsl. o teme «Bupl ABMKEHUN  mHpopMaTuku | pabora
I'pynmnosas [POOOTOBY

30 NunuBunya IPaGoTa Haj mpoekTamu Kabuner [IpakTrueckas
JIbHAS. «/IBHKEHHE MO 3aJJaHHOU nHpopmaTuku | pabora
I'pynnosas TPaeKTOPUN»,

«Kerenspunry. [IpaBuna
COPEBHOBAHU.

31 NnnuBuaya CopeBHoBaHUEe poOoTOB Ha [KabuHer CopeBHOBaHUS
TBHAS. TECTOBOM IT0JIe. 3aueT MHPOPMATUKU | MoJeNei
['pynmioBast BPEMEHH M KOJIMIECTBA poGOTOB.

OIINOOK [Ipesenrtarnus
TPYIIOBBIX
IPOEKTOB
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32 WnnuBuaya | 1 KoHcTpynpoBanue Kabunet CopeBHOBaHUs
JIbHAsL. COOCTBEHHOI MOJIENN MHPOPMATUKU | MOJeNei
['pynnoBas poboTta po0OTOB.
[Ipesenranus
IPYMIIOBBIX
IIPOCKTOB
33 NunuBuaya | 1 [ IporpammupoBaHue 1 Kabunet CopeBHOBaHUS
JIbHAS. MCIIbITAHUE COOCTBEHHOM MH(DOPMATUKH | MOJENeH
['pynnoBas MoeNr poOoTa. poOOTOB.
[Ipe3enranus
IPYIIOBBIX
IIPOCKTOB
34 NunuBunaya | 2 [Ipe3eHTanMu 1 3ammTa Kabunet CopeBHOBaHUS
JIbHAs. rpoekra «Mou MH(OPMATUKKU | MOJeJIel
I'pynmnosas [VHUKAIbHBIA POOOT» poOOTOB.
[Ipesenranus
TPYHIOBBIX
IIPOCKTOB

2.2 YcJ10BHA peaiu3alnuy NporpaMmmbl

MarepuajbHO-TeXHHYECKOe oOecneyeHue. [l MpoBeNeHUS 3aHATUN
UCIIOJB3YyeTCsl KaOWHET WH(POPMATHKUA, KOTOPBIM OCHAIEH HEOO0XOIUMBIM
KOMIBIOTEPHBIM 000pYyI0BaHUEM, MaTepHaiaMu, HA00poM KoHCTpykTopoB LEGO
MINDSTORMS Education EV3, nporpammubsim obecrieueHrem LEGO. VueOHbrit
KaOuHeT 000pyZ0BaH B COOTBETCTBUU C CAHUTAPHBIMU HOPMAaMH: CTOJIbI U CTYJIbs
JUISl TIe1arora U ydauuxcs, KaQsl 115 XpaHEeHUs: y4eOHOU JIuTepaTyphl.

KanpoBoe obecnieyenne: neaaror J0MOIHUTEILHOTO 00pa30BaHUs

2.3 @opMbl aTTECTALIMH

@dopMbI NIpeAbIBIACHUS U JEMOHCTpallUd 00pa30BaTEIbHBIX PE3YJIbTATOB:
JIEMOHCTpaLXs MOAEJEN, COPEBHOBAHUE.

Buabl koHTpOJISI:

- BBOJIHBIM, KOTOPBIA MPOBOJUTCA MEpe] HayaioM paboThl U MpeaHa3HAYeH
JUTA 3aKPETUIEHNUS 3HAHUW, YMEHUN U HABBIKOB T10 NMPOWJIECHHBIM TEMaM;

- NPOMEXYTOYHBIA, TPOBOJAUMBIM B XOJ€ Y4e€OHOrOo 3aHATUS W
3aKPEIUIAIOINN 3HAHUS 110 JAaHHOW TEME;

- UTOTOBBIN, TPOBOIMMBIN MOCIIE 3aBEPIICHUS BCeH yUEOHOM MporpamMMBl.

DopMbI OTCJICKUBAHUSA U PUKCAIMH 00Pa30BaTeIbHbBIX Pe3yJIbTATOB:

- HaOJIFOICHUE 3a JIETHbMU B IIPOIEcce PadOTHI;

- 3aI[UTAa TPOEKTHBIX UJIECH;

- 3aIlIMTa UHIUBUYAJIbHBIX U KOJUIECKTUBHBIX ITPOEKTOB.

®opMbl  NpeabsBJIEHUMST M JIEMOHCTpauMu  00pa30oBaTeJbHBIX
pe3yabTaToB:

- 3aIIMTa TBOPUYECKUX PaOOT U MPOCKTOB,;

13



- KOH(EPEHINH, OJUMIHNAAbI, KOHKYPCHl, COpPEBHOBAHMWS, BBICTABKH,
dbecTrBaIN U T.J1.

[IpoMeXyTOUHBIE ~ KOHTPOJIb  pe3yjbTaTa IPOCKTHOM  JICITCIBHOCTH
OCYIIICCTBJISCTCS 110 UTOTaM BBITTOJIHCHHS MHIUBHUIYAJIbHBIX 33J]aHUM, a TaKKe 10
UTOTaM CaMOCTOSITCIIbHON paboThI 00y4aromerocs. ITOroBelii KOHTPOJIb COCTOUT B
yOJUIHOM IEMOHCTPAIMH PE3YIbTaTOB MPOCKTHOMN JACATCIBHOCTH.

2.4 OueHo4HbIe MATEPHAJIBI

VYyanmiica AOCTUT IUIAHUPYEMBIX PE3yJIbTaTOB €CIU OH JEMOHCTPUPYET
CJIEIYIOLIME KOMITETCHIIUHN:

JINYHOCTHBIE:

- BO BpeMsi 00cykieHHs (Oece/ibl) BBIIBUTA€T COOCTBEHHBIC UJICH;

- HE HYK/Ia€TCsl B IOCTOSTHHOM MOMOIIH Te/1arora;

- YMEET CJIeJIOBATh UHCTPYKIUSIM;

- ymeeT paboTaTh B TpYIIIE;

- IEMOHCTPHUPYET OCBEIOMIICHHOCTh U UHTEPEC K POOOTOTEXHUKE;

- coomonaer Th;

- OepeXHO OTHOCUTCS K 000PYAOBAHUIO U TEXHUUECKUM YCTPOMCTBaM.

MeTanpeIMeTHbIE:

- HAXOJIUT pElIeHUE MOCTABICHHON 3a1a4H;

- HCTIOJIB3YET Pa3IMYHbIC HICTOYHUKHA HH(POPMAIINH: HHTEPHET, KHUTH,

- COTPpYJHUYAET U OKa3bIBaCT B3aUMOIIOMOINb, JAOOPOXKEIATEIbHO U
YBaKUTEJIBHO CTPOUTH CBOE OOIIEHHE CO CBEPCTHUKAMU U B3POCIIBIMU;

- MPOAYKTHBHO YYaCTBYET B MPOEKTHOM JACATEIHHOCTH.

npeaMeTHbIE:

- CaMOCTOSITEILHO OCYIIECTBIISICT OUCK HH(DOpMAIUy;

- UCTIOJIB3YET cpeny nporpammupoBanus LEGO.

2.5 MeTonu4yeckue MaTepuaJibl

Oco0eHHOCTH OpPraHu3anun 00Pa30BaTeJILHOIO MpoIecca: OYHasl.

— MeTonbl  OOy4YeHHsT —  CIIOBECHBIM, HArJSOHBIA  MPAKTUYCCKUH,
JIUCKYCCUOHHBIN, IPOEKTHBIN.

— (GopMBbl OpraHMzaluu 00pa30BaATENBHOIO TMpOLecCca: WHAUMBUIYAIBHO-
IpynmnoBas v rpynmnoBas;

— (opMBI  OpraHM3aMK  Y4EeOHOTO 3aHSATHUS — 3alluTa MPOCKTOB,
PAKTUICCKOE 3aHITHE, TPEACTABICHHUE, TPE3CHTAIIHS.

— MEJArorMuyeckKre TEXHOJOTMHM: TEXHOJOTUS TPYMNIOBOro  oOydYeHus,
TEXHOJIOTUS KOJUICKTUBHOTO  B3aMMOOOYYEHHS, 370pOBbecOeperaronias
TEXHOJIOTHSI.

AJTOpPUTM y4eOHOTO 3aHSATHS:
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1) Opranu3anMoOHHBIN JTAaIl.

2) ITocranoBka weaM H 3amad  ypoka. MoTHBaius y4eOHOI

JeSITEIIbHOCTUYYaIIUXCSl.

3) AkTyanu3anus 3HaHUH.

4) IlepBUYHOE YCBOCHUE HOBBIX 3HAHUH.

5) IlepBuyHas mpoBepKa MOHUMAHUS

6) [TepBudHOE 3aKperICHHE.

7) Nudopmarus o tomManrHeM 3aJaHiH, HHCTPYKTaX MO €ro BHIOTHEHUIO

8) Pednekcus (moaBeAeHIE UTOTOB 3aHITHS)

Junaktuyeckue MaTepHuabl: AIIEKTPOHHBIN CIIPaBOYHUK o

MPOrPaMMHUPOBAHMIO; JJIEKTPOHHBIM CIPAaBOYHUK IO paboTe MeXaHW3MaMu B
o0nacTu poOOTOTEXHUKHU; MTPAKTUUECKHUE 3a/1aHUs; YIIPAKHECHHUS.

2.6 Cnucok UCnoIb30BaHHOM JTUTEPATYPbI
Jlureparypa A1s1 exarora ¥ 00y4aroumuxcst

1. Komocos /[I. I'. IlepBorit mar B poboroTexuuky. [Ipaktukym mis 5-6
kiaccoB\/l. I'. Konocos. — M.: BUHOM. Jlaboparopus 3nanuii, 2012 — 292 c.

HNuTepHeT- pecypcesl

1.bnor-coobmectBo smobuteneir poboroB Jlero ¢ mpumepamMu MporpaMm
[DnexTponHsbIit pecypc]/ http://nnxt.blogspot.ru/2010/11/blog-post_21.html
2.JlaGopaTopHbIe MPAKTUKYMBI 10 MPOTPAMMHUPOBAHUIO [DIEKTPOHHBIN pecypc]
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&Ilang=ru
3.06pazoBatenbHas nporpaMMma «BBeneHue B KOHCTpyHpOBaHHE pOOOTOB» U
rpaguyecKuil I3bIK MPOrpaMMHUPOBAHUSI pOOOTOB [ DNEKTPOHHBIN pecypc|
/ http://learning.9151394.ru/course/view.php?id=280#program_blocks
4.TIpumepsl KOHCTPYKTOPOB M IPOrpaMM K HUM [DIeKTpoHHbIN pecypc| /Pexum
nocryma: http://www.nxtprograms.com/index2.html
5.I1porpammer 115t poboTa [ IJAEKTPOHHBIN pecypc]
/ http://service.lego.com/en-us/helptopics/?questionid=2655
6. Marepuais! caiitoB http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robothttp://www.239.ru/robot
http://www.russianrobotics.ru/actions/actions_92.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-
pOOOTOTEXHUKA
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
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http://www.edu.holit.ua/index.php?option=com_content&view=%20category&layout=blog&id=72&Itemid=159&lang=ru
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