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IHOACHUTEJIbHAA 3AIIUCKA

JlomonuuTenpHas oOmepa3BuBatomas mnporpamma «PoboroTexHuka», pa3paboTaHa B
COOTBETCTBUH C:

—  3axoHn «O0 obpazoBanuu B Poccuiickoii @eneparumn» - @3 Ne273 ot 29.12.2012;

— IloctanoBneHue [7aBHOrO TOCYIapCTBEHHOI'O CAaHUTApHOro Bpadya Poccuiickoin
@eneparun ot 28.09.2020 1. Ne 28 "OO6 yrtBepxnaenuu canutapubsix npasun CII 2.4. 3648-20
"CaHUTapHO-AMHIEMUOJIOTUYECKHE TPEOOBaHMS K OpraHU3aUsIM BOCIIUTAHUS U 00YUYEeHHUsI, OTAbIXA
Y 03JIOPOBJICHUS JIETEH U MOJIOAEKHU";

— IIpuxazom Munucrepcta npocsenienus PO «O0 yrepxxnenuu [opsiika oprannzanuu
U OCYIIECTBICHHUS 00pa30oBaTENbHOM NEATENbHOCTH MO JOMOJHUTEIbHBIM O0OIIepa3BUBAIOIIUM
nporpammam» Nel96 ot 09.11.2018 r.;

—  VYcraoM MyHHIMIATBHOTO 00pa30BATENBHOTO  YUPEKACHUS JIOTOIHUTEIBHOTO
obpa3zoBanus «PaliOHHBIN IICHTP AOMOJHUTEIHHOIO 00pa3oBaHus AeTei» (Hamee — YupexaeHue).

JlononmHuTenpHast  oOmiepasBuBaromiast — mporpamma  «PoOoToTeXHHMKa»  OTHOCUTCS K
nporpaMmMaM TeXHHYECKO HANPABJEeHHOCTH.

AKTYaJIbHOCTb JJAHHOW IPOTPAMMBI:
- HEOOXOJAMMOCTh BeCTH pPabOTy B €CTECTBEHHOHAYYHOM HAIpaBICHUU [UISl CO3/JaHUs 0asbl,
MO3BOJISIIOIIEH TOBBICHUTH HHTEpEC K IUCHMIUIMHAM CpeaHero 3BeHa (¢dusuke, OHojoruw,
TEXHOJIOTHH, THPOPMATHUKE, TEOMETPHH ),
- BOCTpEOOBAaHHOCTh PAa3BUTHUSA IIUPOKOTO Kpyro3opa IIKOJbHUKA U (POPMUPOBAHUS OCHOB
WHXEHEPHOTO MBIIIJICHUS;
-OTCYTCTBHE NpEeIMeTa B IIKOJBHBIX MPOrpaMMax HayaJlbHOTo 00pa3oBaHUs, 00ECIIEYMBAIOIIETO
dbopMupoBaHue y 00y4aromuxcsi KOHCTPYKTOPCKUX HABBIKOB U OIbITa IPOTPAMMUPOBAHMSL.

[IperonaBanre Kypca MpearnoiaraeT HUCHOJIb30BAHUE KOMITBIOTEPOB M CIICIUAIBHBIX
uHTEp(ENCHbIX OJOKOB COBMECTHO C KOHCTPYKTOpaMu. BaXKHO OTMETHTb, YTO KOMIIBIOTEP
UCIIOJIB3YETCSl KaK CpEACTBO YIPABIECHUS MOJENbIO; €ro HCIOJIb30BAaHUE HAIPAaBJICHO Ha
COCTaBJICHHE YIIPABIISIIOIIMX AJITOPUTMOB JJisi COOpaHHBIX MoOJeled. Yuamyecs MOIy4yaroT
npefcTaBieHre 00 OCOOCHHOCTSX COCTaBJICHUS IPOrpaMM  YIIpPaBICHHs, AaBTOMAaTHU3ALUU
MEXaHHU3MOB, MOJIETUPOBAHUHU PAOOTHI CHCTEM.

WAVGAT Arduino Nano mo3BoJisieT y4yammmcsi:

- COBMECTHO 00y4aThCsl B paMKaxX OJHOM TPYIIIbI;

- pacmpenensaTh 00s13aHHOCTH B CBOCH TpYIIIIE;

- IPOSIBJIATH MOBBIIIEHHOE BHUMAaHUE KYJIbTYPE U 3TUKE OOILEHUS;

- IPOSIBJIATH TBOPUECKUH MOAXO]] K PEIICHUIO TIOCTABICHHOM 3a/1a4H;
- CO3/1aBaTh MOJIEJIN PEeaJIbHbIX O0BEKTOB U MPOLIECCOB;

- BUJICTh peaJIbHBIN pe3ynbTaT CBOCH PabOTHI.

IMegaroruyeckasi 1ejaecooOPa3HOCTb 3TOM MPOrpamMMBbl 3aKJIIOYAETCsl B TOM, YTO OHa
SIBIISICTCS LIEJIOCTHOM U HEMPEPHIBHOM B TEUEHHUE BCETO MpoLiecca 00yUeHNs, U TIO3BOJISIET IIKOJIbHUKY
1I1ar 3a I1aroM pacKkpbIBaTh B ce0€ TBOPUECKHE BOZMOKHOCTH M CaMOPEAIN30BaThCsl B COBPEMEHHOM
mupe. B nporecce KOHCTpYHPOBaHUS U MPOTPAMMHUPOBAHMS, YHALIHECS MOIYyYaT JOMOJIHUTEIFHOE
obpasoBanue B 0071aCTH GU3UKUA, MEXaHUKH, SJICKTPOHUKU U UH(OOPMATUKH.

HcnonszoBanne WAVGAT Arduino Nano Bo BHEYpOYHOH JEATEILHOCTH ITOBBIIIACT
MOTHBAIIMIO YYaLTUXCA K 00YYEHHIO, IPH ATOM TPeOYIOTCS 3HAHUS MPAKTUYECKU U3 BCEX YUEOHBIX
JUCLHUIUIMH OT HCKYCCTB M MCTOPHUHM JI0 MAaT€MaTHKH M €CTECTBEHHBIX HayK. MeXmpeameTHbIe
3aHATHS ONMPAIOTCS HAa €CTECTBEHHBINM HHTEPEC K pa3paboTKe U MOCTPOilKe pa3INiHbIX MEXaHU3MOB.
OnHoBpeMeHHO 3aHATHS «POOOTOTEXHMKa» Kak HeNb3sl Jydlle MOIXOAAT JIJs U3y4eHHs] OCHOB
ANITOPUTMU3ALIMU U IPOTPAMMHUPOBAHUS.

PaGora ¢ o00Opa3oBaTelIbHBIMH KOHCTPYKTOpPAaMHU II03BOJISICT ILIKOJBHHKAaM B ¢opme
MO03HABATENILHOMN UTPhI y3HATh MHOTHE BaXKHBIE HJIEU U Pa3BUTh HEOOXOIUMBIE B JaJIbHEHIIICH KU3HU
HaBBIKU. [IpH MOCTPOCHNHU MOJIENIN 3aTParuBaeTCs MHOXKECTBO MPOOJIEM U3 pa3HbIX 00acTell 3HaHUS
— OT TEOPUU MEXAHUKHU JI0 TICUXOJIOTHH, — YTO SIBJISIETCS BIIOJHE €CTECTBEHHBIM.



OueHb BaXXHBIM TMPEACTABISETCS TPEHUPOBKA pabOThl B KOJUIEKTHMBE U pa3BUTHE
CaMOCTOSITEIbHOTO TEXHUYECKOTO TBOPUYECTBA.

W3yyast mpocTble MEeXaHM3MBI, ydalluecsl yyaTcsi padoTaTh pykamu (pa3BUTHE MEIKHUX U
TOYHBIX JIBUKECHUH), Pa3BUBAIOT 3JIEMEHTApPHOE KOHCTPYKTOPCKOE MBIIIICHHE, (PaHTA3HI0, U3YHaIOT
MPUHLIMITBI pa0OThl MHOTHX MEXaHU3MOB.

Azpecar nporpamMmsl

JlononHuTenbHas odiepa3BuBaionas nporpamma «PoOoToTexHHKa» NpeqHazHayeHa AJis
yuamuxcs ot 11 o 13 ner.

KonnuecTBo oOyuatomuxcs B rpymnme 12-15 genosek.

HaGop B rpynmsl — CBOOOJHBIH.

Cocras rpyniibl — MOCTOSIHHBIH.

[ToxpocTok yxe croco0eH YIpaBisiTh COOCTBEHHBIM MOBEIACHUEM, MOXKET JaTh TOCTATOYHO
apryMEHTHPOBAHHYIO OLIEHKY ITOBEACHUSI APYTUX, OCOOCHHO B3POCIbIX. Y HUX yIiyOsseTcst HHTepec
K OKpyXkatouiemy, AUQPEepeHIIUpYIOTCS WHTEPEChl, MOSBISIETCS MOTPEOHOCTh ONMPEACTUTHCS B
BbIOOpE TIpodeccuu. B CBOMX KOJIJIEKTUBHBIX JEIax MOAPOCTKH CIIOCOOHBI K OOJIBIIION aKTUBHOCTH.
OHM TOTOBBI K CIOXHOM JEATENbHOCTH, BKIIOUAIOMIEH B ce0d U  MaJIOMHTEPECHYIO
MOJFOTOBUTENIbHYIO paboTy, YIIOPHOE MPEOJ0IeHUE MpensTcTBUs. [[eTH 3Toro Bo3pacra CKIOHHBI
NPU3HABATh TOJIBKO HACTOSIIMH, IO IPaBy 3aBOEBaHHBIN aBTOpUTEeT. OHM 30pKH U HAOIIOIATENbHBI,
YYTKO YJIaBJIMBAIOT MPOTHBOPEUHUS BO B3TJISAAX M MO3UIMSAX CTapUIMX, OOJIE3HEHHO OTHOCATCA K
PacXOXKACHUSAM MEXAY HX ClIoBaMu U JiesniaMu. OHU Bce 0ojiee HaCTOMYMBO HAUMHAIOT TPpeOOBaTh OT
CTapuIMX, yBaXEHHUsI K cebe, K CBOMM MHEHHSIM M B3IJIsIaM, U OCOOCHHO LIEHSAT CepPbEe3HBIM,
VUCKPEHHUM TOH B3aUMOOTHOULICHUM.

O0bem nporpamMmmasl

[Iporpamma paccuntana Ha 1 rong oOydenus. 5-7 kiaccel Ha 64 yaca B rox. IIporpamma
aBnsieTcss BapuatuBHOU. [Ipu HEOOXOIMMOCTH B COOTBETCTBHM C MaTEpHUATbHO-TEXHHUUYECKUMHU U
NOTOJTHBIMHU YCJIOBUSIMH, TJIAHAMU YYPEKICHHUSA, B T€UeHUE y4yeOHOro roja, B mpezenax y4eOHOH
Harpy3Kku, BO3MOKHA IEPECTaHOBKA TEM TEMaTUYECKOTO IJIaHa MPOTrPaMMBbl.

®opma 00yyeHHs - OUHAS.

Pexum 3aHaTHH

IepromIHOCTD U MPOAOIDKUTENIBHOCTD 3aHATHIA: 1 pa3 B Heleno, y 5-7 Ki1accoB 1o 2 y4yeOHBIX
yaca (40 - 45 MuHYT 3aHSTHE, TIEPEPBIB MEXK Iy 3aHATHAME 10-15 MUHYT).

1IEJb U 3AJAYU ITPOTI'PAMMBbI

Heab nmporpamMmmel: popMHpOBaHKE HHTEpECa K TEXHUYECKAM BHIaM TBOPUYECTBA, PA3BUTHE
KOHCTPYKTHBHOTO MBIIIUICHUS CPEICTBAMH POOOTOTEXHUKH.

3agaum nporpamMmbI:

Obyuarowue:

- o3HaxkomuieHue ¢ komruiektom WAVGAT Arduino Nano;

- 03HaKoMJIeHHE co cpezoii mporpammupoBanust WAVGAT Arduino Nano;

- IOJTyY€HHE HABBIKOB PaOOTHI C IaATYMKAMH U IBUTATEISIMA KOMIUICKTA,

- MOJIyYCHHUE HABBIKOB MPOTPAMMUPOBAHHS;

- pPa3BUTHE HABBIKOB PEIICHUS 0a30BbIX 3a/1a4 POOOTOTEXHUKH.

Pazeusarowue:

- pPa3BUTHE KOHCTPYKTOPCKUX HABBIKOB;

- pa3BUTHE JIOTMYECKOTO MBIIIICHHS,

- pPa3BUTHUE MIPOCTPAHCTBEHHOT'O BOOOPAKEHHSI.

Bocnumamenvhuie:

- BOCITUTAHUE y yUaIUXCs HHTepeca K TEXHUIECKUM BHIaM TBOPYECTBA;

- pa3BUTHEC KOMMYHHKATHBHOH KOMIICTCHI[MHM: HABBIKOB COTPYJHUYECTBA B KOJUICKTHUBE,
MaJjioi rpyrre (B rmape), ydacTusi B 0ecezie, 00CyKIeHUN;



- pa3BUTHE  COLMAIBHO-TPYZOBOW  KOMIIETCHIIMHM:  BOCIHUTAaHHE  TPYIOJIIOOUS,
CaMOCTOATCIIBHOCTHU, YMCHUA JOBOAUTH HAYATOC ACTIO 10 KOHIIA,

- (dopMHUpOBaHWE U pa3BUTHE HWH(POPMAIMOHHOW KOMIIETCHIIMHM: HABBHIKOB PalbOTHI C
Pa3INYHBIMHA UCTOYHHUKAMU I/IH(l)OpMaLII/II/I, YMCHUA CaMOCTOATCIIbHO UCKATb, U3BJICKATh U OT6I/IpaTb
HEOOXOAMMYIO JJIs pelIeHUsT yaeOHbIX 3a/1a4 HH(OpMaITHIO.

IIVTAHUPYEMBIE PE3YJIBTATDBI

B pe3ynbTare 0CBOCHHUS MPOrpaMMbl 00yJarOIIUECs OYAyT 3HAMb:
e OCHOBHBIE U HornoiaauTenbHble KoMnoHeHTel WAVGAT Arduino Nano;
*  OCHOBBI porpamMmupoBanust poooros B mporpamme WAVGAT Arduino Nano;
*  CHCHHMATBHYIO TEPMHHOJIOTHUIO.
OO6yuarommecst OyayT ymens:
*  KOHCTPYHPOBaTh pOOOTOB ISl PELICHHS PA3JIMYHbIX 3a7a4;
*  COCTaBJIATH MPOrPAMMBI C Pa3IMYHBIMHU AITOPUTMAMHU;
*  HUCHOJIB30BATh CO3JIAaHHBIC IPOTPAMMBI JIJISl YIIPABJICHUS POOOTaMH.
OO6yuaromumecs OyayT erademp:
» naBbikamu pabotel c WAVGAT Arduino Nano;
*  HaBbIKaMHu paboThI B cpeze mporpammupoBanust WAVGAT Arduino Nano;
*  HaBBIKAMHU NPOTPAMMHUPOBAHUS POOOTOB Ha BHYTPEHHEM SI3bIKE MUKPOKOHTPOJLIEPA.

COLEPXAHUE ITPOI'PAMMBI 5-7 KJIACC

Pasnen 1. BBenenue B HCTOPHIO U HI€10 POOOTOTEXHUKH.

Teopus.

BBognoe 3anatue. 3nakomctBo. [IpaBuna texaunku 6e3onacHoctu. Uto Takoe pobot? Umes
co3faHusi poOOTOB. Bo3HMKHOBEHHE U pa3BUTHE POOOTOTEXHUKH. BHIBI COBPEMEHHBIX POOOTOB.
Wndpopmanus, wuHpopmaTuka, poOOTOTEXHHKA, AaBTOMAThl. 3HAKOMCTBO C TEXHMYECKOU
JESTENIbHOCTBIO YeJoBeKa. 3HAKOMCTBO C HEKOTOPHIMH YCIOBHBIMH 0003HAYEHUSIMHU IrpapuuecKux
U300paKeHHH.

Ilpaxmuka.

Habpocku Ha 6yMa)kHOM HOCHTEJe COOCTBEHHOM HIen poO0Ta B BUAE YIPOLIEHHOTO YepTexa
C TEKCTOBBIM OIMCAaHHUEM €ro TEeXHUYECKUX OCOOCHHOCTEH U BO3MOXKHOIO IPUMEHEHUS.
CoBepIIeHCTBOBAHUE YEPTEXKA C UCIIOJIB30BAHHEM YCIOBHBIX 0003HAYCHUH.

Pa3znean 2. IlepBbie maru B pooororexuuky. M3ydyeHune TeXHOJIOIHid.

Teopus.

3nakomcTBO ¢ koHcTpykTopoMm WAVGAT Arduino Nano; HccinemoBaHue 37I¢MEHTOB
KOHCTPYKTOpa U BUJIOB UX coefuHeHus. Motop u ock. 3ybuatsie konéca. [lonmxkaromas 3youaras
nepenayva. [lopblmaromast 3youaras nepefaya. YnpajieHHe JaTYUKaAMU U MOTOpPaMH MPHU MOMOIIU
nporpaMMHoro obecrieueHus. Pemennas nepenava. CHI>KEHUE U YBEIMUCHHE CKOPOCTH. YepBsiuHas
3yOuaras nepenava. Peruaru. biok «Ilukmy. biok «Ilepexmouarensy.

IIpakmuxka.

Co3ganue mepBbIX TpocTedmux wmozaener mamuH. Co3gaHue TPOCTEHIIUX MOJAENeH
TPAHCIIOPTHBIX CPEJICTB C MpPSAMBIM YNPAaBICHUEM U BO3MOXKHOCTBIO HM3MEHEHHS CKOpPOCTU
NepeBIKEHUS 3a CUET MAaHUITYJIMPOBaHUs 3y0UaToil nepeaayeil Kpyrauiero MmoMmenTa. [loctpoenue
NPOCTBIX aIrOPUTMOB [uis aBTOHOMHOW pabotel mozeneit TC. Iloctpoenune wmopmeneit TC,
JIBIDKYIIUXCS 32 CYET PEMEHHOW Tepenayu mo aHainoruu ¢ 3youaroid. [locrpoenue moneneit TC,
JBIKYIIUXCS 32 CYET 4epBsAYHOU nepenayu. [locTpoeHue anropurMoB, COAEpKAMX UKINYECKHUE
3JIEMEHTBHI.

Pasnen 3. OcHOBBI NOCTPOEHUSI KOHCTPYKIMH, YCTPOICTBA, IPUBO/BI.

Teopus.



KoncTpykuus: nonsitue, s3sieMeHTbl. OCHOBHBIE CBOMCTBA KOHCTPYKIMHA. MaHUTYJISIIIUOHHbIE
cucteMbl poOoTOB. CHCTEMBl TEPEIBUKEHUS MOOUIBHBIX pPOOOTOB. CEHCOPHBIE CHCTEMBI.
VYerpoiictBa ympaBiaeHuss po6oToB. OCOOCHHOCTH YCTPOWCTBA APYTHX CPEICTB POOOTOTEXHUKH.
Knaccudukanust npuBooB. '0TOBbIE CXeMbI-Ia0TOHBI COOPKH KOHCTPYKIIUH.

Ilpaxmuka.

Hcnonb30BaHWe MOTOPOB Ui CO3JaHUS MPOCTEUIINX MAHHITYJISTOPOB M UX 0a30BOe
nporpammupoBanue. [loctpoenue poOOTOB, MNPOM3BOASAIIMX MAHUIYJIALUUA JIUOO JBUKEHHE,
pearupys Ha TaTYMKH KaCaHWsl, [[BeTa U AUCTaHIUU. [locTpoeHne poOOTOB U UX MPOTPAMMHUPOBAHHE
10 TOTOBBIM CXE€MaM COOPKH.

Pa3nen 4. Utorosas pagora.

Teopus.

Dranbl BHITIOTHEHUS MPOCKTHOW pabOThI: MOCTAHOBKA MPOOJIEMBI, OMpPEIEICHHE IENH U

3ajjay, COCTAaBJICHUE IUIaHA BBIMOJIHEHUS CaMOCTOATENBHOM paboThl, pacueT KOJIUYECTBa
HEOOXOIMMBIX MAaTEPUAJIOB, BHIIIOJIHEHNE paOOThI, CAMOAHAIIN3 BBITTIOJIHEHHON PaOOTHI.

Ilpaxmuxka:

Pazpaborka Tembl mpoekTa. KoHCTpyupoBaHue Mojenu, e€ MOporpaMMHpPOBAHUE.

[Ipesentanmst monmenu. IloaroroBka WTOTOBOM BHICTAaBKH palOT, ydalMXcs 3a Y4YEOHBIM TOJ.
Pedrexcust 00pa3oBaTeNbHBIX Pe3yJIbTATOB yYaluxcs

Paznen Ne 2. «KOMIUIEKC OPIrAHU3ALOUOHHO-IIEJATI'OI'MYECKHUX
YCJIOBU»
1.6. YYEBHBIM IJIAH 5-7 knace
HonosnureabHas | ['ox Koan | Konunuec | Becero | Konuvec | ®@opma
o01epasBuBaOIl | 00y4YeHHsI | YeCTB | TBO 4acoB | TBO HUTOTOBOMH
asi 0 Y4eOHbBI yYalIUxc | aTTecTaluu
nporpamMma YacoB | X HeJleJb |
B
Hejesa
10
HononuurensHass | ['pynma 1 |2 36 64 12 TBopueckas
oOuiepazBuBaroias | roga MIPOEKTHAA
nmporpamma oOyJeHus paborta
«PoboToTeXHUKA»
YYEBHO-TEMATUYECKHM IJIAH 5-7 KJIACC
Ne Ha3Banue pa3nesnoB, Tem KOJIUYeCTBO YacoB ®opma
NPOMEKYTOYHOM
BCEro | Teopus | MPaKTHKA (uTOrOBOi)
aTTrecTanuu
1. | Pa3nen Nel. BBeaenue B HCTOPHIO 10 8 2 Bxonuoe
U U0 POOOTOTEeXHUKH TECTUPOBaHUE.
1. | BBoagHoe 3angaTre. 3HaKOMCTBO. 2 2 -
[IpaBuna TexHUKHU OE30MACHOCTH.
Yrto Takoe po6oT?
2. | Buasl coBpeMeHHBIX pOOOTOB. 2 2 -
WNndopmanus, uapopmaruka,
pOOOTOTEXHHKA, aBTOMATHI.




Wnes coznanus poOOTOB.
Bo3HUKHOBEHUE U pa3BUTHE
pOOOTOTEXHHKH.

Wnest cozpanust poOOTOB.
Bo3HUKHOBEHME U pa3BUTHE
POOOTOTEXHHKH.

3HAKOMCTBO C TEXHUYECKOU
JIeATEIILHOCTBIO YETIOBEKa.
3HAKOMCTBO C HEKOTOPBIMU
YCIOBHBIMH 0003HAYEHUSIMA
rpadu4ecKuX U300paKeHUH.

Pazngean Ne2. IlepBbie maru B
podororexnuky. U3yuenne
TEXHOJIOTHH

32

14

18

3HaKOMCTBO C KOHCTPYKTOPOM
WAVGAT Arduino Nano.
HccnenoBanue 3JeMEHTOB
KOHCTPYKTOpPA U BUJIOB UX
coeMHeHus1. MoTop 1 OCk.

3HAKOMCTBO C KOHCTPYKTOPOM
WAVGAT Arduino Nano.
HccaenoBanue d1eMeHTOB
KOHCTPYKTOpa U BUJIOB UX
coeuHeHusi. MoTop U OChb.

3y6uarsie konéca. [ToHmkaromas
3yOuaras nepenava. [Topbimmatomast

3yOuaTas nepeaayva.

10.

3y6uarsie konéca. [ToHmkaromas
3yOuaras nepenava. [Topbimmatomast

3yOuaTas nepeaayva.

11.

YnpasieHre 1aTInKaMu |
MOTOpPaMU IPHU IOMOILIH
IPOTrpaMMHOTO 00ECTICUCHHSI.

12.

VYnpasneHue qaTyuKaMy U
MOTOpaMH ITPU TOMOIIHN
POrPaMMHOTO 00ECTICUeHUSI.

13.

Pemennas nepenaua.

14.

Pemennas nepenauva.

15.

CHM)KEHHE U yBEIUUEHUE
CKOpOCTH.

16.

CHIKEHHE U yBEITHMYCHNE
CKOPOCTH.

17.

Yeppsiunas 3yOuaras repeaaya.

18.

UepssiuHas 3yOuaTas nmepeaaya.

19.

Priuaru.

20.

Prpryaru.

21.

bnoxk «I{ukm». biok
«lITepexsroyaTennby.

NN DNDNDN

22,

bnoxk «I{ukm». biok
«lITepexsroyaTennby.

HaOmronenue.
IIpaxkTrueckue
3aaHus




3. | Pa3nen Ne3. OcHOBBI NOCTPOEHUS 22 4 18 Onpoc, BUKTOPUHBI,
KOHCTPYKUMH, YCTPOIiCTBA, OIICHUBaHHE PadOT.
MPUBO/IbI
23. | KoHCTpyKIIMSI: TOHSTHE, SJIEMEHTHI. 2 2 -
OcCHOBHBIE CBOWCTBA KOHCTPYKITHH.
24. | KoHCTpyKIIHSI: TIOHSTHE, SJIEMEHTHI. 2 - 2
OcHOBHBIE CBOWCTBA KOHCTPYKITHH.
25. | MaHUyISIIHOHHBIE CHCTEMBI 2 2 -
po6oToB. CucTeMBbl IepeIBUKCHUS
MOOMIIBHBIX p000TOB. CEHCOpHBIE
CHCTEMBIL.
26. | MaHUITyISITMOHHBIE CHCTEMBI 2 - 2
po6oToB. CucTeMbl IepeIBUKCHUS
MOOWMIIBHBIX p000TOB. CEHCOpHBIE
CHCTEMBIL.
27. | YcrpoiicTBa ynpaBieHUust poOOTOB. 2 - 2
OcoOeHHOCTH YCTPOICTBA APYTHX
CPENCTB pOOOTOTEXHUKH.
Knaccudukanus npuBooB.
28. | YcrpoiicTBa ynpaBieHUust poOOTOB. 2 - 2
OcoOeHHOCTH YCTPOICTBA APYTHX
CPENCTB pOOOTOTEXHUKH.
Knaccudukanus npuBooB.
29. | YcrpoiicTBa ympaBieHHsI pOOOTOB. 2 - 2
Oco0EHHOCTH YCTPOUCTBA IPYTUX
CPEICTB pOOOTOTEXHUKHU.
Krnaccudukanms mpuBooB.
30. | 'oToBbIe cxeMbI-11a0I0HBI COOPKH 2 - 2
KOHCTPYKIUH.
31. | T'oToBble cxeMbI-11a0I0HBI COOPKH 2 - 2
KOHCTPYKIUH.
32. | T'oToBble cxeMbI-11a0I0HBI COOPKH 2 - 2
KOHCTPYKIUH.
33. | ['oToBbIe cxeMbI-11a0I0HBI COOPKH 2 - 2
KOHCTPYKIUH.
34. | Pa3nea 4. UtoroBasi pa6ora 4 - 4 TBopueckas
MPOEKTHas paboTa 1mo
UTOTaM Irojia
Hroro: 68 26 42
2.2. KAJJEHJIAPHbBIN YYEBHBIN I'PA®UK 5-7 KJIACCBHI.
Paznen /mecsity | ceHTSIOpB | OKTAOpPD | HOSIOph | ekaOphb | stHBaph | ¢eBpaib | MapT | anpesb Mai
Paznmen 1 4 2
Pasnen 2 2 5 4 4 1
Paznen 3 3 4 4
Pasnen 4 1
IIpomexxyTouHas TBopueckas
aTTecTanus POCKTHAS
pabota no




UTroram
roga

Bcero 4 4 6 4 4 4 4 3 1

YCJIO0OBUSA PEAJIMZAIIUUA ITPOT'PAMMBI

3aHATHUSA 10 IOTIONHUTEBHOM 0011Iepa3BUBaOLIeH porpamme «PoOOTOTEXHHKA» TPOBOAATCS Ha
6aze MOV Jlumneii r. YepeMX0BO B CTallHOHAPHOM, THIIOBOM, OCBEIIEHHOM U MPOBETPHBAEMOM
y4eOHOM KaOWHETEe, KOTOPhII OTBEYAaeT TPEOOBAHUSIM CAHUTAPHO-TUTUEHUYECKUX HOPM, TIPABHIIAM
TEXHUKU 0€30MaCHOCTH, YCTAHOBJICHHBIX ISl MOMEIEHUH, T/ie padOoTalo0T yJaluecs, OCHAIIEHHOM
TUTIOBBIMU CTOJIAMHU M CTYJIBSIMH C YI€TOM (PH3UOTOTHUECKUX OCOOCHHOCTEH 00y JaIOIIIXCS.

MartepuaJjbl 1 HHCTPYMEHTHI.

Koncrpykropst WAVGAT Arduino Nano, koMmbrTepsl, MPOSKTOP, KPaH.

O®OPMA ATTECTALIUU

[IpoBepka MOTyYEeHHBIX YMEHHUH, HABBIKOB M 3HAHUN OCYIIECTBISETCS Ha KOHTPOJIBHBIX
3aHATHSIX, @ TAaKXkKe B TPOIECCe ydacTHe OOYyYaroIIMXCsS B COPEBHOBAaHUSAX PAa3HOTO YPOBHS,
npoUIbHBIX KOH(QEpPEeHIUsAX U CeMHUHapax, BHYTPEHHUX COPEBHOBAHMUSX.

Texymuii KOHTPOJIb YCBOSHHUS TEOPETHUECKOTO MaTepuaja OCYIIECTBISETCS C MOMOIIBIO
ompoca (3adeTa) 1Mo OTIAEIBHBIM TeMaM (pa3zeiiam).

OCHOBHBIM pe3ylbTaTOM OOy4YeHHUs SBIETCS TBOpUYECKas paboTra — co3gaHUEe U
IPOrpaMMHUPOBAHNUE POOOTOTEXHUUYECKOTO YCTPONCTBA COOCTBEHHOM KOHCTPYKIIHH.

ATTecTanus Mo UTOraM OCBOSHHS MPOTPaMMBbI MTPOBOAUTCS B (JOPME UTOTOBOTO 3adyeTa 10
pazzenaM mporpaMMbl U 3aluThl TBopueckoro nmpoekta (IIpunoxenue 3).

@opMoOii UTOTOBOTO KOHTPOJISI TakKKe€ MOMKET SIBISATHCS PE3yJbTAaTUBHOE yYacTUE
oOydaromierocsi B KOHKYPCHBIX MEPOIPHUATHSIX MYHULIUIIAIBLHOTO, TOPOJACKOTO U 0o0jiee BBICOKOTO
YPOBHEM.

OIEHOYHBIE MATEPHAJIBI

Jlnst oueHUBaHUS Pe3yJIbTaTOB TEKYIIEH M MPOMEKYTOUHOM JMArHOCTUKHU HCIOIb3YEeTCs
YpOBHEBasi CHCTEMa: HU3KUH, CPETHUN U BBICOKHI YpOBEHb. B Hauasne yueOHOTO roj1a MPOBOIUTHCS
co0eceloBaHue, C 1ENbI0 BBISIBICHUS HAYAbHBIX YMEHUN M HABBIKOB, MOTHUBAIIUU TIOCTYIUICHUS B
o0venuHenue. Bo Bpems Bcero mnepuoja oOy4eHHs] NPUMEHSIOTCS TECThl Ha pPa3BUTHE MAMSITH,
MBIIIICHHSI, BOOOPAKEHUSI.

OneHOYHBI JUCT 3allOJIHAETCS IEJaroroM B KOHIIE Y4eOHOro roja MO pe3yibTaraM
HAOII0/IEHUH, TECTUPOBAHUS U BBIMOJTHCHUS MTPAKTUYESCKHIX 33 JaHUI.

OneHOYHBIH JTUCT 0 HTOraM 00y4eHHs 110 A0NOJHUTEILHOMH 001epa3BuBaoei
nporpamme «Po0oToTexHuKa»

Kpurepun oueHku

Huszkuii
YPOBEHbD
Cpenunuii
YPOBEHb
Bpicokuit
YPOBEHbD




3HaloT

npaBujia 6e30macHOM paboTHI;

ocHoBHbIe koMIIOHEHTEI WAVGAT Arduino Nano; ;

KOHCTPYKTHBHBIE OCOOCHHOCTH  Da3IMYHBIX  Mojeei,
COOPYXEHHIN U MEXaHU3MOB;

BUJIBl  TNOJBWKHBIX W  HENOJBW)XHBIX  COCOUHEHHH B
KOHCTPYKTOPE;

YMmewT

paboTaTh ¢ IUTEPATYypoOil, C KypHAIaMH, C KaTaJIOTaMH, B
UHTEepHeTe (M3y4aTh U 00pabaThiBaTh HH(POPMAITHIO);

CaMOCTOATENIbHO PELIaTh TEXHUYECKUE 3a/1a4U B ITPOLIECCE
KOHCTPYUPOBaHUsI POOOTOB (IJIAHUPOBAHUE TPECTOSIINX
JeHCTBHI, CAMOKOHTPOJIb, IPUMEHSATh NOJyUEHHbIC 3HAHUS);

co3aaBaTb MOJACIHU MNpU MMOMOUIU CICHUAJIBHBIX 3JICMCHTOB IO
pa3paboTaHHOM cxeMe, IO COOCTBEHHOMY 3aMBICITY.

Kputepuu oueHMBaHHsI 3HAHUI, YMEHUH U HABBIKOB 00y4aromMXxcs

ITapameTpbi YPpoBHM 0CBOEHHSI IPOTPAMMBbI
OlleHUBAHUS
Bricoxkuii Cpennnii Hu3knii
[IpakTrnueckue OO6yuaromuiics OO0yuarommiics OOyuaromuiics He 3HaeT
HABBIKU pa0OTHI C CaMOCTOSITENTEHO MBITACTCS OCHOB KOHCTPYHPOBaHUS
KOHCTPYKTOPOM. cobupaet pobora. CaMOCTOSITEIIBHO poOOTOB.
cobpath poboTa,
npuoderaeT K MoMOIIH
nejarora.
[IporpammupoBanue | OOy4qaroniuiics OO6yuarommiics 3HaeT | OOydJaronuiics
TUIIOBBIX POOOTOB € | CBOOOJHO OCHOBHBI€ JIEMEHTHI | HCIBITHIBACT 3aTPyIHEHUS
MIOMOILBIO OpPHEHTHUPYETCS B IPOTPaMMHOTO B HAXOXKJEHUH TPEOYEeMbIX
«BHYTPEHHETO» IPOrPaMMHOM o0ecreyeHusl. komana. C tpyaom
A3BIKA o0ecreveHunu. Y 10BNETBOPUTENBHO | JEMOHCTPUPYET HABBIKU
IPOTPaMMHUPOBaHUs. | XOPOIIO BiIaJeeT BJIa/Ie€T HaBbIKAMH COCTaBIICHHSI TTPOTPAMM.
HABBIKAMU COCTaBIICHUS He yxmaneiBaercs B
COCTaBJICHUS porpamm, 3a/laHHbIC BpEMEHHBIC
IPOrPaMM. HO HE YKJIaJIbIBACTCS pamMKu
[locnenoBarenbHO U | B 33/1aHHBIC
HCYEPIBIBAIOIIIE BpPEMEHHBIE CPOKH.
OTBCHACT Ha C omOkamu oTBEYaET
II0CTABJICHHBIC Ha MOCTaBJICHHbIE
BOIIPOCHIL. BOIIPOCHI.




METOAUYECKHUE MATEPUAJIBI

IIpu o0ydeHuM mo mporpaMme HCHOJB3YIOTCSl CjelylOlIMe TeXHOJOIHH: TPYIIOBOrO
o0y4yeHHsI, TPOEKTHOTO O0OydeHUs, 3/0poBbecOeperaone, TEXHOJIOTHS AMCTAHIIMOHHOTO
00y4eHwUsI.

I'pynnosvie mexunonocuu — oOyueHHE TPOXOJUT B Pa3HOBO3PACTHBIX TIpyMIax,
00BEIMHSAIONINX CTAPIIMX U MJIQAMINUX OOLTUM JIEJIOM.

Texnonozua npoekmmnozo obyyenus - pedsTa ydarcs CO3/1aBaTh MPOCKTHI MO PEHICHUIO
JOCTYIHBIX UM MPOOJIEM U YMENO 3alluiiaTh UX nepea apyrumiu. [loompsiercs cMenocTs B moucKax
HOBBIX (hOpM, MPOsIBJICHNUE (PaHTA3UU, BOOOPAKEHHS.

Texnonozus OoucmanyuoHHozo odyuenus - 310 crocod oOydyeHus Ha pacctosHuu. OHa
MO3BOJIIET pemaTh 3amadd  (HopMHpPOBaHUS HHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW KYJIBTYPBI
yuanuxca. E€ ocoOeHHOCTh B TOM, 4YTO Yy JeTed eCTh BO3MOXKHOCTh IIOJIy4aTh 3HAHUS
caMoCTOsTeNbHO. brarogaps coBpeMeHHBIM HH(POPMAITMOHHBIM TEXHOJIOTHSM, YJalliecs U Meaaror
MOTYT HCIIOJIb30BaTh pa3InyuHble HH()OPMALIMOHHBIE PECYPCHI.

JlaHHBIE TEXHOJOTUU MPUMEHSIOTCS B Cllydae OOJEe3HU YYalllerocs WIH JJIs YYallluXcs Mpu
KOHCYJIbTUPOBAHUU T10 OTAEIbHBIM BOIIPOCAM B COOTBETCTBHH C COJICPKAHUEM IIPOTPaMMBI, a TAaKkKe
npy HeOJIAronpHusATHON COIMATIBLHON 00CTaHOBKE B 00pa30BaTEeIbHON OpraHu3alluy, paifoHe, cTpaHe
M0 PacHOPSHKEHUIO BBILIECTOSAINX OPraHOB yIpaBIeHUS 00pa30BaHMUsL.

[lenaror obecriednBaeT PerysipHYIO AMCTAHIIMOHHYIO CBS3b C YYAITUMHCS U POJIUTEISIMHU
(3aKOHHBIMU TIPEACTABUTEISAMHU) i MHQOPMHUPOBAHUS O XOJle pealh3alMd IPOrpaMMBbl C
UCIIOJIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHHA, SJIEKTPOHHOTO OO0YyYeHHs,
pacnucaHueM 3aHATUH, rpaduKOM MPOBENEHUS TEKYLIEro KOHTPOJSI U UTOTOBOro KOHTpous. [ns
ponuTeneil (3aKOHHBIX MPENCTABUTENCH) yYaluXcsl pa3pabaThIBAIOTCS WHCTPYKIUU/TIAMSATKH O
peanu3aly  OpOrpaMMbl € TNPUMEHEHHEM JJIEKTPOHHOrO OOyuYeHuss M JAUCTaHLIHMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTUH C YKa3aHUEM:

- aJIpeCOB AJIEKTPOHHBIX PECYPCOB, C TOMOIIIbIO KOTOPBIX OPraHU30BaHO 00YUYECHHUE;

- JIOTMH U MapoJb 3JIEKTPOHHOM 00pa30BaTesbHOM M1aT(hopMBbl (TIPH HEOOXOAMMOCTH);

- P&KHUM U paclucaHue AUCTaHLIUOHHBIX 3aHITHIA,

- (hOpMBI KOHTPOJISI OCBOCHUS IPOTPAMMBI;

- Cpe/ICTBA OMEPAaTUBHOM CBSI3U C MEIarOroM.

OO6pa3oBarenbHas 1eATEIbHOCTh OPraHU30BBIBACTCS B COOTBETCTBUU C PACIHCAHUEM,
3aHsATHE C MNPUMEHEHHEM JHUCTAaHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUH M AIIEKTPOHHOIO
00y4YeHHUs BKIIFOYAIOT:

- pazpaboTaHHbIE TIeIarOroM MPe3eHTAIH ¢ TEKCTOBBIM KOMMEHTapUeM;

- online-3ansitue, online-KOHCYIbTAITHS;

- (pparMeHThI U MaTepHalbl JOCTYIHBIX 00pa30BaTEIbHBIX HHTEPHET-PECYPCOB;

- HHCTPYKIIMH T10 BBIITOJIHEHUIO TPAKTUYECKHUX 3aaHHIA;

- TUAAKTUYECKHE MaTepHualibl/ TEXHOJIOTHUYECKHE KapThl;

- KOHTPOJILHBIC 3aJaHUsI.

CtpyKTypa 3aHITHS C IPUMEHEHHEM AUCTaHLIMOHHBIX 00pa30BaTeNbHbBIX TEXHOIOTUN
U 3JICKTPOHHOTO O0YYEHHUs COJICPKUT OCHOBHBIE KOMITOHEHTBI, YTO U 3aHATHE B 04HOU (opme. [Ipu
NPOBEJCHUHN 3aHATHS C HCIOJb30BAHHEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHA,
3JIEKTPOHHOT'0 00y4eHUs, Iepe] yyaluMucs 0003HavaroTCs IpaBuia paboThl U B3auMojieiicTBus. B
IpolLecce 3aHATHUS Me1arory HeoOX0 MO YETKO JJaBaTh MHCTPYKIIUU BBITIOJIHEHUS 3a/JaHUM.

J17is TpoBeIeHUs 3aHATUHN MCTIOIB3YIOTCS CIEAYIONINE CIIOCOOBI:

- IPOBEACHUE 3aHATHI B PEKUME OHJIANH;

- pa3MelleHne PE3CHTAINI U TEKCTOBBIX TOKYMEHTOB B ceTH VIHTEpHET;

- IpOBEICHNUE NMPAKTUYECKUX 3aHATHI: BUJEO3aMNCh MacTep-Kiacca reaarora, BU1€03anuch
BBITIOJTHEHHON pa0OThI yJaluMUCs..

On-line KOHCYJbTAMM TPOBOAATCS MEAATOIOM C TTOMOIIIBIO 3JIEKTPOHHOM MOYTHI.
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300posvecoepecarouwue mexuoocuu. BaxHoe 3HaYeHUWE B NPOBEIACHUM 3aHITHUH HMEET
OpraHu3ais AMHAMUYECKUX May3. BBeJeHne 3TUX yrpaKHEeHHI B MPOLIECC 3aHATHsI 00eCIIeunBaeT
CBOEBPEMEHHOE CHATHE (PU3MUECKOW YCTAJIOCTH U OXHUBJICHHE PabOTOCTIOCOOHOCTH JIETEH.
KomnuectBo Takux nay3 ((puU3KyJIbTMHUHYTKH) B T€UEHHE 3aHSATHS 3aBHUCHT OT BO3pacTa JeTeH, OT
CJI0)KHOCTH M3Y4aeMOIo MaTepHana, 0T COCTOSHUS pab0TOCTIOCOOHOCTH. 3aHSATHUS CTPOSATCS C YUETOM
WH/IMBUYaIbHBIX U BO3PACTHBIX 0COOEHHOCTEH, CTENEeHH MMOATOTOBICHHOCTH, UMEIOIINXCS 3HAHUH
Y HaBBIKOB.

YueOHoe 3aHsITHE - OCHOBHOJ 3J1eMeHT 00pa30BaTeIbHOIO Mpoliecca, KOTOPBIN MPOXOIU B
KOMOWHHUPOBAaHHOH ()OpME B IBYX HACTSIX: TECOPETUUCCKON U MPAKTHUCCKOM.

Teopemuueckas wacms TMPOXOAUT B BHUJIC JEKIMH, TAe OOBACHSIETCS HOBBIM MaTepHal,
IpakTHYeCKass 4YacTh — 3aKpelyieHue MPOWJEHHOrO0 MaTepuaia IOCPEICTBOM BbIMOIHEHHS
NPaKTUYECKUX 3a/JaHUil M0 pa3genaM W TeMaM mporpaMMmbl. Ha 3aHATHSAX HCHOIB3yeTcs
WHAUBUAYAIbHBIN MOAXOA K KaXIOMYy OOyyaroumemycs, OCOOCHHO MpHU BBIMOJTHEHHH HTOTOBOM
NPaKTUYECKOH PaOOTHI

B nporecce BBIMIONHEHUS npakmuueckux pabom TPOUCXOTUT 0OCYyXKJeHUE CIoCcoO0B
pelIeHusl MOCTaBJICHHOM 3ajauu, BbIOOpa HMHCTpyMeHTOB. KomOuHMpoBaHHas (opma 3aHATHN
o0ecrieunBaeT CMEHY BHUJIOB JACSTEILHOCTH U NIEPEPHIBHI B pabOTE 32 KOMIIBIOTEPOM.
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