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1.ITosicHuTEeIbHASI3AIUCKA

[IpumepHasiionoaHUTEIHLHAI00IE00pa30BaTEIbHASIOOIEPA3BUBAIOIIASTIPOTPA
Mma«IIpakTuyeckaspoOOTOTEXHUKAHAOCHOBEKOHCTPYKTOPAIIPOTPAMMUPYEMBIXMO/IE
JEeHNHKEHEPHBIXCUCTEM»SBIISETCAPOrPAMMONTEXHUYECKOW HANIPABJIEHHOCTH.

AKTYaJIbHOCTh NMPOrPaMMBbI 3aKJIOYAeTCS B TOM, YTO B HACTOSIIEE BpeMs
BCaMapckoiio01acTHHAOII01a€ TCATIOBBIIIIEHHBIMMHTEPECUHE00 X0 IUMOCTHBPA3BUTUHI
HOBBIXTEXHOJIOT U, 3JIEKTPOHUKU,MEXaHUKUUIIPOTPAMMUPOBAHHUSL. Y CIEXUCTPAHBIBX
XIBekeonpeAesIIOTHETPUPOTHBIEPECYPCHI,aypPOBEHUHTEIIEKTYaIbHOT OTIOTEHITATA
,KOTOPBIHOTIPEACIISIETCYPOBHEMCAMBIXIIEPEIOBBIX Ha CETOJTHSIIITHU N JIeHb
TEXHOJIOTHH. YHUKATBHOCTh
00pa3oBaTeILHONPOOOTOTEXHUKU3AKIIIOYAETCIBBO3MOKHOCTUOOBETUHUTHKOHCTPYHP
OBaHUEUIIPOTPAMMHUPOBAHUEBOTHOMKYPCE,YTOCIIOCOOCTBYETUHTETPUPOBAHUIOTIPETIO
JaBaHUSUH()OPMATUKN,MaTeMaTUKH, PU3UKH, UePUCHUS,CTECTBEHHBIXHAYKCPA3BUTHE
MUH)KEHEPHOTOMBIIIJICHUSI, 9€PE3TEXHUIECKOETBOPUYECTBO. T€XHUUECKOSTBOPUYECTBO
MOIIHBIMMHCTPYMEHTCUHTE3a3HAHU !, 3aKI1aJbIBAIOIIUUITPOIHBIEOCHOBBICUCTEMHOTOM
pinieHust. TakuMoOpa3oM, MHXXKEHEPHOCTBOPUECTBOMIIA00PATOPHBIEHUCCIISTOBAHUSI—
MHOT'OTPaHHasAIEITENbHOCTh, KOTOPASI AOIAKHACTATHCOCTABHONYACT bIOIIOBCETHEBHOM K
M3HUKQXI0T000y4aroerocs.

OTiIMYNTEIbHBIEOCOOCHHOCTUIIPOTPAMMBI.

IIpoepammapeanuzyemcanabazeobpazosamenvrhocoyenmpa« ToukaPocmay.Ka
KIABIApa3en00ydeHUANPEICTaBICHKAKI TAIPa0OTHICBSI3aHHBIHCKOHCTPYUPOBAHUEM, TT
pOrpaMMHUPOBaHUEM, IPAKTUUECKON3aauei.

CopeprxkaHuEenpOrpaMMbIOPUEHTUPYETOO yUAIOIUXCTHATIOCTOSI HHOEB3aUMO1eH
CTBUENIPYTCIPYTOMUIIPETIOIABATENEM, PEIIEHUETTPAKTHUECKUX (KOHCTPYKTOPCKHX )

pobJieM OCYIIIECTBIIACTCS METOI0M po0 u omuboK u
TpeOyeTHOCTOSHHOT O YTy YIICHUSIUTIEPECTPOMKUPOOOTU3UPOBAHHBIXMOICICHITITONITH
MaJIbHOI'O pelieHus IIOCTABJIEHHOU IIPAKTUYECKOMN 3a71a4H. Taxxe

MIPOrPaMMaAOPUEHTHUPYETOOyUAIOIUXCIHACAMOCTOSITEIbHOCO0 ydeHIE,CUCTIONB30BaH
HMEMIIOJIyYCHHBIX 3HAHUMBPAMKax IPAKTUYECKON AEATEIIbHOCTH.

[TporpammaaeTBO3MOKHOCTEPACKPHITHIIIO0YIOTEMYHETPAIUITNOHHO,CHEOOBIY
HOWTOYKU3PEHUS,B3TJITHY ThHAPEIICHUEKIIACCHUECKOMTTPAKTUYECKOW3aJauNII0 T
HOBBIM YTJIOM/UJISIIOCTHXKEHUAMAKCUMaIbHOIOPE3yIbTaTa.

AapecaTnporpamMmmsbl.
[Iporpamma «IIpakTuueckass poOOTOTEXHUKa» MpeJHAa3HAYeHA IS JeTed OT
150018 ner.
BrpynneimpruHuMaroTcsa00ydaronmuecsa8Kiiaccos.
JIsBX 0K IeHUSIBOOPA30BaATEIbHBIMIPOLIECCBPAMKAXIAHHOUITPOTPAMMBIHE00 X0
UM 0a30BBIM YPOBEHb 3HAHUU 110 MaTeMaTuke, pusnke u uHPopmatuke. Takkak



mporpaMma  pasferneHa HA MOJYyJd U MPEanoJiaraet

OOJBIIOEKOINYECTBO MPAKTUUECKON PabOThI MPEAIO0IaraeTcs
dbopMupoBaHUEMUHU-TPYIII(I102YEIOBEKAB KaXK101)

VTSI IOCTHOKEHUSIMAKCUMallbHOTope3ynbTaTa. [lo mpuunHeHanuuust B [porpamme
3aBEpIIIAIOIIEro 4) MOJTyJIsl, OPHUEHTUPOBAHHOIO
Hapean3aluio COOCTBEHHOI'O IPOEKTA, IpeanoiaraeTcs
BBIXOJ HAa Yy4yacTUeoOydarouuxcsi C COOCTBEHHBIM MPOEKTOM B

KOH(PEPEHIUAX M  TPOQUIBHBIXMEPOTPUATUIXBCEXYPOBHEH.

HeasnporpamMmbl: popMUPOBAHUEITPEICTABICHUHNOTEXHOIOTUUECKONKYIIBTYP
€IPOU3BO/ICTBA,PA3BUTHEKYIBTYPBITPYAANOIPACTAIOIIMXITOKOIEHUH,0CBOCHUETEXHU
YECKUXUTEXHOIOTHYECKUX3HAHUMMYMEH U, 03HAKOMIIEHE00 y4atOIIUXCACKOHCTPYHP
OBaHHUEM,IPOrPaMMHPOBAHUEM, UCTIOTB30BAHUEMPOOOTU3UPOBAHHBIXYCTPOUCTB,0CHO
BHBIMUTEXHOJIOTHYECKUMHUIIPOIIECCAMUCOBPEMEHHOTOPOU3BO/ICTBA, TOATOTOBKA00YyY
AIOUIUXCIKY4aCTUIOBKOHPEPEHIIUSIX UPOOOTOTEXHUYECKUX COPEBHOBAHMSIX.

3a1aunA0NOTHUTEIbHOM00IEePA3BUBAIOIIEHIIPOrPAMMBI:

OO6pa3zoBartenbHbIC:

- (bopMHUPOBAaHUEHABBIKOBIIPOTOTUITUPOBAHUAUKOHCTPYUPOBAHUSIMO,1ETIEH
po6OTOB.

- 3HAKOMCTBOCTPUHIIMIIOMPAOOTHIMKOHCTPYUPOBAHUEMPOOOTOTEXHUUECK
UX YCTPOWUCTB;

- ¢bopMHUpOBaHUE HABBIKOB COCTaBJIEHUS QJITOPUTMOB U  METOJOB
PEIICHUSIOPTaHN3AMOHHBIX UTEXHUKO-TEXHOJIOTHYECKUX 3a/1a4;

— OCYIIECTBICHHEYMEHUECHAMMCAHUSIMYTCHUSIKO1a, YMEHU U CIIOIH30BATHC
0COOBIrpauIECKOTONPEICTABICHUATEXHUUECKON, TEXHOJIOTHYECKOMMMHCTPYKTHBH
olmHpOpMaIInH;

- (opMUpPOBaHNEHABBIKOBHUCIIONb30BAHUSIO0IICHAYUHBIX3HAHUHUITONPEAME
TaMECTECTBEHHO-MaTEMAaTUYECKOTOLIMKIIABIIPOLECCENOATOTOBKUUOCYILIECTBICHHUS
TEXHOJOTUYECKHUX IIPOLIECCOB TUISL 000CHOBaHUS
HapTryMEHTAIMUPAIIIOHATIEHOCTHACATEIIbHOCTUBPAMKAXIIPOCKTHOMIEI TETEHOCTH;

PazBuBaromue:

- CIIOCOOCTBOBATh  PAa3BUTHUIO TBOPYECKUX  CIIOCOOHOCTEH

Ka)KJJ0rope0EeHKaHA0CHOBEINYHOCTHO-OPUEHTUPOBAHHOTOMTOIX0/13;

- Pa3BUTBHUHTEPECKPOOOTOTEXHUKEUMEXATPOHHUKE;

- Pa3BUTHUETBOPUYECKOTONMOTEHIINATIANCAMOCTOSTEIbHOCTUBPAMKAXMUH

W-TPYMIBI;



- pa3BUTHE  MCUXO(PU3NYECKUX  KAyeCTB, OOYyYaIOIIHUXCH:
MamMsITh,BHUMaHUE,aHAIUTUYECKUE CITIOCOOHOCTH,KOHIIEHTPAIIUIOH T.J.

BocrniurarenbHble:

— (OopMHUPOBAHUEOTBETCTBEHHOT OIIO1X0IAKPEIICHUI03a]aUpa3InYHOMCIIO0
AKHOCTH;

- dbopMupoBaHUE  HABBIKOB  KOMMYHHKAIlMM  CPEIH

Y4aCTHUKOBIIPOTPAMMBI;

— dbopMupOBaHUEHABBIKOBKOMAHIHONPAOOTHI.

IIpuHuHMNIBLIOTOOpPaCOAEPKAHUS.

O06pa3oBaTeNbHBINITPOLIECCCTPOUTCSICYUETOMCIIE YOI XITPUHIIUIIOB:
1. KynpTypocoobpa3HOCTUHIIPUPO10CO00pa3HOCTH. BriporpaMmeyunThIBalOTCSIBO3pa
CTHBICUUHIUBU1YaIbHBIEOCOOCHHOCTUICTEN.
2. Cucremnoctu. llomydeHHble 3HaHHS, YMEHUS W HAaBBIKM, OOydJarouiuecs
CUCTEMHONPUMEHSIOTHATPAKTUKE,CO3/1aBasIIPOEKTHYI0OPA0O0TY. DTOMO3BOJISIETUCIIOND
30BaTh3HAHUS U YMEHUS B €IMHCTBE, LIEIOCTHOCTH, Peain3ys COOCTBEHHBIN 3aMbICE,
YTOCIOCOOCTBYETCAMOBBIPAKEHUIOPEOEHKA,Pa3BUTHIOETO0 TBOPUECKOTOMIOTEHIINAIA.
3. KommiekcHOoCcTUMIIOCIE10BATENLHOCTH. Peann3anusasToronpruHIMIanpeamnoiaraet
MOCTETIEHHOEBBEICHUE00 yUaO N XCABMUPPOOOTOTEXHUKUNABTOMATU3AIIMYCTPOMCT
B.
4. HarnsaHocTH. Hcnons3oBanue HaIrJSIAHOCTH MOBBIIIAET BHUMAaHUE
00y4YaroMMXCs, yIIyOJIIe TUXUHTEPECKU3YYaeMOMyMaTepraty,cliocO0CTBYeTpa3BUTH
IOBHUMAaHUs1,BO00paKeHMs1,HA0101aTeTbHOCTH, MBIITUICHHUS.

OcHoBHBIEPOPMBINMETOBI.
BxozaepeanuzannunporpaMMbIMCIIONB3YIOTCACIENYIOINE(POPMBIOOYYeHUS :
ITo O0XBaTy JETEH: TPYIIIOBHIE,

KOJUIEKTUBHBIE. 110

XapaKTepyyueOHONIEATETbHOCTH

- OecepI(BOIPOCHO-

OTBETHBIIMETOJaKTHBHOT OB3aUMO/ICCTBUSNIEAArOran00yyaroNXCsIHA3aAHATUSAX, UCTT
0JIb3yETCSIBTEOPETUUECKONYACTU3AHITHS );

- 3alMTa  Mpoekta  (KMCMOJb3yeTcsi Ha  TBOPYECKUX  OTYETax,
decTuBaIAX,KOHKYypCax,KaK UTOTTIPOJEITaHHOUPAOOTHI);

- KOHKypchindecTruBanu(popManToroBoro,MHOTIATEKYIEro )KOHTPOJISIIP
OBOJIMTCSICUETBIOONPEICICHUSIYPOBHIYyCBOEHUSACOIEPKAHUI00PA30BAHM S, CTEIIEHUTIO
JrOTOBJIEHHOCTUKCAMOCTOSI TEIbHOMPAOO0TE, BBISIBICHUSIHAN00JIEECTTIOCOOHBIX 151
TaJIaHTJIMBBIXJIETEH );

— MPaKTUYECKUE3aHATUSI(TPOBOIATCINOCICU3YYEHUATEOPETUUECKUXOCHOB
CUEJIBI00TPA0OTKUNIPAKTUYECKUXYMEHU MU N3TOTOBIEHUSIPOOOTOB);



- HaOMo1eHUE(MTPUMEHAETCANPUN3YYEHUNKAKOT O~
TM0000bEKTa, IPEIMETOB, IBJICHU ).

Ha 3ansatusx cospmaercs atmocdepa 100pOKENaTENbHOCTH, ITOBEPHS, YTO
BOMHOTOMITIOMOTa€TPa3BUTHIOTBOPUYECTBAMMHUIIMATUBBI peOeHKa. BpinomHeHneTBopue
CKHX3aJIaHUUIIOMOTaeTpeOeHKYBIPUOOPETEHUNYCTOMYMBBIXHABBIKOBPAOOTHICPA3INY
HbIMUMAaTEpUATITAMUUUHCTPYMEHTAMHU. Y UaCTHEIETEHBBBICTABKAX, PECTUBAISAX, KOHKYP
caXx  pa3HbIXypPOBHEHSABIAETCIOCHOBHOM(OPMOUKOHTPOJIYCBOEHUSI ~ IPOrPAMMBbI
0Oy4YeHHMsI ¥ IUarHOCTUKH CTEINIEHU OCBOEHMSI MPAKTHUECKMXHABBIKOBPEOEHKA.

MeTtoabi00yueHusl.

BrnponeccepeanuzaiuunporpaMMbIMCIIONb3YOTCAPA3TUYHBIEMETOABIO0yUEeHU S

1. MeTo1pI0praHU3aluUHOCYIIEeCTBICHUSTYIeOHO-
MO3HABATEIILHONICATETILHOCTH

- ClIOBeCHBIE  (pacckas;  JIeKIMs;, ceMmMuHap; Oecema;  pedeBas
WHCTPYKIIHS; yCTHOCU3IIOKEHHUE ;00 bICHCHHCHOBOIOMATEPHUAIauCIIOCOOOBBBITIOTHEHU
s3a7aHus;  OOBSICHCHHME  TIOCICAOBATCIIbHOCTH  JACHCTBUH W COJACpIKAHUS;
oOcCyXXJIeHHe;elarornyeckasoleHKa MpoIeccaesiTeIbHOCTUU €epe3yibTaTa);

- HarJsaaHeie  (MOKa3  BUJEOMATEpUAlIOB M WUIIOCTpALlUi, TOKa3
neAaroroMrnpuéMOBUCIIONIHEHH S, [TOKA311000pa3Ily, 1eMOHCTPAIs, HAOIIOICHUS
3anpeaMeTaMUuusBICHUIMHOKPYKAIOIErOMHUpa, paccMaTpuBanuepoTorpaduii,criay
OB);

— IPAKTUYECKHU-
neicTBEHHBIE( yITPAXKHEHUSIHAPA3BUTHEMO TOPUKUTIANTBIIE BPYK(TMTATbYNKOBASITUMHACTH
Ka,(pU3KyIbTMUHYTKH; BOCITU THIBAIOIIMEUUT POBBICCUTYAITNH; PYYHOUTPY1,u300pa3ute
JTHHASUXY10)KECTBEHHAS 1A TETbHOCTD; TPEHUHTH);

- pOOJIEMHO-TIONCKOBBIE(CO3/1aHNE npoOIeMHON

CUTYaIlMH,KOJJIEKTUBHOCOOCY K I€HNE,BHIBO/IbI );

- METOJIbI CaMOCTOSITEIbHOW paboThl W PabOTHI MOJ PYKOBOICTBOM
nenarora(co31aHueTBOPUECKUXITPOCKTOB);

- nH(popmarroHHbie(becena,pacckas,coo01eHrne,00bICHEHIE, HHCTPYKTa
K, KOHCYTbTUPOBAaHHE, UCIIOJIB30BAHUE CPEJICTB MACCOBON MH(POPMAIMUIUTEPATYPHI
M MCKYCCTBA, aHAIM3 Pa3IMYHBIX HOCUTENel mHpopmaiuu, B ToM uncieHTepHeT-
CETH,IEMOHCTPAIIHS, IKCIIEPTH3a,0030p,0TUET, MILTIOCTPALINS , KWHOTIOKA3,BCTpEYacMac
TEPAMUHAPOTHBIXITPOMBICIIOB, BBIMTYCKHUKAMU).

— MO0y IUTENbHO-OI[CHOYHbBIE (memaroruyeckoe TpeboBaHue 151
MOOIPEHUETIOPUTIAHNE UCO3aHUE CUTYAIlHH YCIIeXa;CaMOCTOsATEIbHAsIpadboTa).

2. MeTonpl KOHTPOJSI W CaMOKOHTPOJA 3a dS(PPEeKTHBHOCTHIO Yy4eOHO-



[I03HABATEIIbHONUIESATEIIBHOCTHU:

— YCTHBIMKOHTPOJIBUCAMOKOHTPOIb(0ece1a,paccka3yyeHUKa,00bsICHEHUE,YCTHBINOMN
poc);

— NPAaKTHUYECKUI KOHTPOJIb M CAMOKOHTPOJIb;

— HaOMI0AeHU(U3y4eHUE00 yUatoIUXCSIBIPOIIECCEO0yUCHHUS ).

Bri6opMeTonao0yueHUA3aBUCUTOTCOIEPKAHUA3AHITHIA, yPOBHATIOATOTOBIEHHO
CTH u omnbITa o0y4JarouIuxcs. HNudopmanmoHHO-pelen TUBHBIN
METOIIPUMEHSICTCIHATEOPETUUECKUX3AHATHUSIX. PETPO1yKTUBHBINMETO, 100 yUEHUSIUCTT
0JIb3YETCAHANPAKTUUECKUX3aHATUAXIIOOTPAOOTKENPUEMOBUHABBIKOBOIIPEACIIEHHOTO
Bujga  pabor.  HccrnenoBaTenbCckuid ~— MeTOH — OpUMEHsieTcs B paboTe
HAJITEMaTUYECKUMUTBOPUYECKUMHUIIPOEKTAMU.

Jisico31anusIKoM(OPTHOT OTNICUXOJIOTMUECKOTOKIMMAaTaHA3aHA TUSIXIIPUMEHS FOT
cst CJIeTyIOIIHe nearoruyeckue PUEMBL: co3ZaHue CUTYyalluu
ycrexa,MopalibHagNoAepKKa,0100peHre, 10XBaja, TOOIIPEHNE, TOBEPHUE,100pOKENAT
eJbHO-TpeOoBaTeIbHAsMAaHEPA.

BxonepeannzauuunporpaMMbIMCIIONB3YIOTCACIEAY IO THIIBI3AHATHA .

- KOMOMHUPOBAHHOE(COBMEIIEHUETEOPETUUECKOMUTIPAKTHYECKONYACTEM3
aHATHS; IPOBEPKAa3HAHUPaHEEN3yYEHHOTOMAaTEPHAIIA; U3JI0)KEHUEHOBOrOMaTeEpHraa,3
aKpeIUIeHHeHOBBIX3HAHUM, pOpMUpOBaHEYMEHHUITTIEpeHOCca
UIPUMEHEHUS3HAHUMBHOBOMCHUTYAIIUU, HATTPAKTUKE ;0TPA0O0 TKAHABBIKOBUYMEHHU I, HEO
OXOIMMBIXITPUU3TOTOBICHUUITPOYKTOBTBOPUECKOTOTPYAQ);

- TEOpPETUYECKOE(COOOIEHUENYCBOCHUEHOBBIX3HAHUNUTTPUOOBICHEHUMHOB
OUTEMBI,U3J105KEHUEHOBOIOMAaTEPHAIIA, 0CHOBHBIXITOHATH,ONPEIEIEHUETEPMUHOB,CO
BEPLICHCTBOBAHUEN3AKPEIJICHUE 3HAHUN );

- JTUATHOCTUYECKOE(TIPOBOAUTCS IO PENETICHUIBO3MOKHOCTEHNCITOCOOH
ocTeiipeOeHKa, yPOBHSATIOyYCHHBIX3HAHU I, YMEHUM, HABLIKOBCHCIIOJIF30BAHUEMTECTH
pPOBaHMS,aHKETUPOBAHUS,COOECEI0BAHNS, BHITTOIHEHUSAKOHKYPCHBIXH
TBOPYECKUX3aTaHUN );

- KOHTPOJIbHOE(IMPOBOAUTCABUEIAXKOHTPOJISIUITPOBEPKU3HAHU I, YMEHU TN
HABBIKOBOOYYAIOIIETOCAYEPE3CAMOCTOSITEIbHYIONKOHTPOIBHYIOPAa00TY, MHIUBU Ty aITh
HoecoOeceJ0BaHNe,3a4eT,aHATN3II0TyYEHHBIXPE3YIbTaTOB. KOHTPOIBHBIE3aHATUATIPO
BOJISITCS, KaKIPABUIIO,BpAMKaXaTTeCTAI[UU

oOydJaromuxcs(ImonpoiAecHHOHTEMe, BHAYAJIey4eOHOT 0T0,/1a, TOOKOHYaHHUHUTICPBOTO
MTOJTYTOIMSIH BKOHIIEYIeOHOT0T0/1a);

- MPaKTHYECKOE (SIBISCTCS OCHOBHBIM THIIOM 3aHSITHH, HCIOJIB3YEMBIX
BIIPOTPaMME,KaKITPABHIIO,COACPKUTIIOBTOPECHHE,0000IIICHUENYCBOCHHUETION Y YCHHBIX3
HaHHUH, pOPMHUPOBAHNEYMEHUHHHABBIKOB, IXOCMBICIICHUCH3aKPETICHUCHATTPAK TUKETIP
WBBITTOTHEHUUHU3ACTUHUMOEICH, HHCTPYKTAKIIPH



BBINIOJIHEHUUTIPAKTUUECKUXPAOOT,UCII0Ib30BAHUEBCEXBUIOBIIPAKTHUK );

- BBOJIHOE3aHATUE(TIPOBOAUTCBHAYAIICy4€OHOIOr0JaCLEIbI03HAKOMCTBAC
00pa3oBaTeIbHOUIPOrpaMMOM,COCTABICHUEMHIUBU YA IbHOUTPAEKTOPUUOO YUEHHUS;
aTake NPUBBEJECHUU BHOBYIOTEMYIIPOIPAMMBI);

- UTOTOBOE 3aHATHE (IPOBOJUTCS IMOCJIE U3Y4YEHHsS] OOJBIIOW TEMBbI
WIMPA3/eIa, I00KOHYaHUUIIONYT OAMSL, KaK 10T 0y4eOHOT 0T 0 JauIIOTHOI OKYPCao0yUyeH
us).

2. Ilnanupyembliepe3yabTaThl

[ToutoramoOy4yeHUsIONPOrpaMMepeOeHOKIEMOHCTPUPYETCIIC IYIOIIUEPE3YIbT
aThI:

— 3HAET TMPUHIMUIBI TOCTPOCHUS] KOHCTPYKIIUU

POOOTOTEXHUYECKUXYCTPONCTBHAPOTPAMMHOM
yIpaBIeHUUMHUKPOKOHTpOIIIepoM Arduino;

- 3HaeTOA30BBICOCHOBHIAITOPUTMHU3AIINH;

- npaBuja TEXHUKUOE30MacHOCTH  TpU paboTe ¢

ANEKTPOHHBIMUUMETAININYECKUMUAIIEMEHTAMU;
- yMeeT pa3pabaThIBaTh YHUKAJIbHBIC KOHCTPYKIIHH
UISIPOOOTOTEXHUUECKHX 3a/1ay;

- o0Jaae THAaBBIKAMUTIPOTrPAMMHUPOBAHUSUYTEHUSTYKOTOKO/1A.

MexaHu3MOLCHUBAHUA00PAa30BaTEIbHBIXPE3yJIbTATOB.

YPOBEHBTEOPETUUECKUX3HAHU.

- Huskuityposens. OOyyaronuiicsisHae TP parMeHTapHON3YUCHHBIIMATEPU
an.MznoxeHuemarepranacOuBIYMBOE, TPEOYIONIEEKOPPEKTUPOBKIHABOISIIIUMH
BOIIPOCAMMU.

- Cpennuit ypoBeHb. OOywaromuiics 3HAeT HM3YyYCHHBIH MaTepHall, HO
JUTSITIOTHOTOPACKPBITUSATEMBITPEO YIOTCSAIOTIOTHUTETHHBIEBOTIPOCHI.

— Boicokuii  ypoBeHb. OOyuaromiuiicsi 3HAaeT W3Y4YEHHbIA Marepual.
MokeTnaTh10rn4eCKUBBIACPKAHHBIMOTBET, IEMOHCTPUP YIOLIMUIIOIHOEBIAACHUEMAT
€pHUaJIOM.

Y poBeHbIIPaKTUUECKUXHABBIKOBUYMEHU . BilaIeHHETEXHOTOTUSIMUTIPOEKTUPOB
aHus, KOHCTPYHUPOBAHUS UIIPOTPAMMHPOBAHHUSIPOOOTA.

- HuskuiitypoBens. TpeOyeTcanomMoIisie1aroranpucoOopKkeunporpaMmMupo
BaHUMU.

— CpennuiiypoBeHb. TpeOyeTcanepuogndecKOeHaIIOMUHAHIEOTOM, KaKHET
€XHOJIOTMMUMETOBIIPUITPOCKTUPOBAHUUNCOOPKUHEOOXOAUMOTIPUMEHSTh.

- BricokuitypoBenb. CaMOCTOSI TEIbHBIMBEIOOPTEXHOJIOTUUKOHCTPYKIUU, 5

3bIKAUTHUIIAIIPOI' PAMMBI.



CnocoOHOCTHCO3aHUAN3IETMHN3COCTaBHBIXYACTEHHA00PA.

- Huzkuityposens. HemorkeTco3gaTeuzaenne6e3nomMoIumnearora.

- CpennuiiypoBeHb. MOXKETCO31aThU3ACTNECTTPUIIOACKA3KEIEIArora.

- Boicokuii  ypoBeHb.CrloCOOEHCaMOCTOSITEIBHOCO31aTh
U3JIEUE, IPOSBISAATBOPUECKUE CTOCOOHOCTH.

DopMbINOABEACHUAUTOIOBPEAJTU3ANUNIIPOI PAMMBIL.

OTcexuBaHUEPE3yIbTATOBOOPA30BaATEIEHOTOMPOIIECCA0CYIIECTBISICTCAIOPE3YJT
bTATaMBBITIOJHEHUS TIPOCKTA.

[TpunoiBe 1IEeHUUUTOTOBOCBOCHUSIIPOT PAMMBIUCITOJIB3YFOTCS:
— orpoc;

- HaOII0ICHHE;

— aHaJIN3,caMOaHalIn3,

- co0ece0BaHUE;

— BBITIOJTHEHUETBOPUCCKUX3aTaHHH;

— IIPE3CHTAIUH;

- y4acTHEeeTEHBBBICTABKAX, KOHKYpCaXU(EeCTUBANAXPATUIHOTOYPOB
HS1,COTJIACHO Y4€OHOMYIUIaHYHYy4e0HO-TEMATHIECKOMYTLIIAHY.



3. YyeOHO-TEeMAaTHYECKUMILIAH

Pazaen Tema Komn-Bouacos DopMman
Te0 | MPAKT | Bce | OABEICHU
pu uKa ro |
| HUTOTOB

Ocnognbien |1.BBonHOE3aHsTHE: 1 0 1 Omnpoc
puHIHMIBIIO (MaTepuaisl U
CTPOCHHUSPO [HHCTPYMEHTHI,HCIIOJIb3yEeMBbIC IS
00TOTEXHUY [PAOOTHI.
eckuxcucte 2.Dusnueckue 1 1 2 Onpoc
M. PUHIIUITBITOCTPOCHUSPO
00TOB.
3.KoHCTpyKIIMUHpa3Ho 1 0 1 Ompoc
BUTHOCTH
pPOOOTOB.
MukpokoHT |l.MukpokoHTpoIIEp 0 2 2 Ompoc
posuiep Arduino.Ileppasmnpor
: pamma.
[Tepudepus |2. 2 0 2 | IIpocmotp
IlIporpamm |bazoBbienporpaMmm
UPOBAHUE  |HBIC
byHKIIH.
3.Ilepudepuniinbie 0 2 2 | IIpocmotp
YCTPOWCTBA.
4. 0 2 2 Munu-
Perynsaropsl. Yiipas MIPOEKT
JsroIIee
BO3JICHCTBHE.
VYuuepcan |l. DnemeHTHas 0 1 1 Omnpoc
pHasTIAT |0azanabopa.CranmapTHas
opmauccie |miatdopma.
NOBatTelIbCK | 2. BapuaHThl 0 1 1 | IIpocmotp
ux3azaq MOCTPOCHUSMAHUITYJISITOPA. 32
XBaT
00BEKTA.
3.Monaynb 0 1 1 | TIIpocmoTtp
TEXHUYECKOTO3PECHHU.
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4.Ilepemenienue
00beKTOBpazIuuHON(Op
MBIUIIBETA.

Mwunau-
MIPOEKT

11



[IpoekT.

l. Tematukanpoekra.
CopeBHOBaTENBHBINPOO
OT.
[IpoexTHasIpOOOTOTEXHU
Ka.

Pa3nnunepo6oTOB.

OIpoc

2.IToctpoenue3d-
mozaenu.Konctpyuposa
HUEMOJIEIH.

ITpocmotp

3.
[IporpammupoBanue. Haru
CaHUETPOTrPAMMBI.
Otnanka

UYJTYyYIIEHUETIPO

rpaMMBl.

IIpocmotp

4.IToaroroskau3aimra
IPOCKTA

3augeTr

12



2.CoaepxaHuenporpaMMmsl
Pa3nen«OCHOBHBICTIPUHUMIIBIIIOCTPOEHUSPOOOTOTEXHUYECKUXCHCTEM.

Tema 1. BBogHoe 3ansTue: Marepuanbl U WHCTPYMEHTHI, HCHOJIb3YEMBbIE
TUISIpabOoTHI.

Teopus:1IpuHIMIIBL
MBapUAHTHINOCTPOCHUSIPOOOTOTEXHHUUECKMXCUCTEM. PaccMaTpruBatoTCApa3HOBUTHOCT
UCYIECTBYIOIUXPOOOTOTEXHUUECKUXKOHCTPYKTOPOB,0CHOBAH HBIXHAMUKPOKOHTPOJI
nepaxcemenictBaARM.PaccMaTpuBalOTCIMHCTPYMEHTBLIISIPA0OThI, TPABUIIACTIOCO0
BICOECITMHEHUSIIEKTPUUECKUX MPOBOIOB, CEPBUCHI JIJIsi TOCTPOCHUSI MOJOOHBIX CXEM,
AIEKTPOHHBIECUM YIS TOPBIKOHCTPYKTOPA.

dopMbI3aHATHN: JIEKIUs,0ecena.
Tema2.Pr3MUeCKUCTIPUHIIMITBIITOCTPOSHUSIPOOOTOB.

Teopusi:  OcHOBHBIE NPUBOJHBIE MEXaHU3MbL. MeXaHU3MBI

3axBarta.CTeneHbCcBOOOAbl. MaHUIYISTOPHI.

[IpakTrka:c60pKkada30BBIXIIEKTPUUECKUXCXEM,pacueTHU3NUECKUXXaPAKTEPHUC
TUKYCTPOWCTBA.

dopMbl 3aHATHI: Oecea, MPAaKTHIECKOE

3ansTre. Tema 3. KoHCTpyKIIMKM M pa3HOBUIHOCTH
po6oToB. Teopusi:Pa3HOBHIHOCTUITOABHKHBIXPOOO
TOB.

dopMbI3aHATHIA: JIKITHS,0ecena

Paznen «Mukpokontposiep. lepudepus.

IIporpammupoBanue». Tema 1.MUKpOKOHTPOJIIED

Arduino.ITepBasmporpamma.
Teopus:Mukpokontposiep. Y cranoBkanHacTpoikal[0.3amycknepBbIXporpamMmm.

[Ipaktuka: Hactpoiika MHUKpOKOHTpoiiepa Juisi paboOThl, YCTaHOBKA
nHactporkallO,3arpy3kau ycraHOBKaApaliBepoB,0MOINOTEK.

DopMBbI3aHATHN PAaKTHYECKAsIpadoTa.

Tema 2. ba3oBble porpamMMHbIE

dbynakmun. Teopus : IlepeMeHHbBIC, THTTBITAHHBIX, ) YH

KIIUU.

[Ipaktuka: cOopka 0a30BBIX MHHH-KOHCTPYKIIUHA  C
MIPOTPAMMHBIMYTIPABICHUEM.

dopMbI3aHATUN TpaKTUUECKasipadoTa.
Tema3.llepudepuiinbieycTpoiicTsa.

Teopwus:laTunknumoymtoaonoaneHus. CriocoosmoakatodeHus. I paktuka:Ilo

I[KJIIO‘IGHI/IGBCCXI[EIT‘-II/IKOB,BXOI[?IH.[HXBKOMHJ'IGKTH&60pa,
13



[IpOrpaMMUPOBaHUE. BBIITOTHEHUEMHUH Y -3a JaHU .
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DOpPMBI3ZaHATHN . ITPAKTUYECKOEC3AHATUE
Temad.Perymaropsl. Y IpaBisiomeeBo3 1€ CTBHUE.

Teopusi: paccMoTpeHue 0a30BBIX  PEryJATOPOB, MO3BOJISIIOLIIUX
poOoTynepeMenaTbCABIPOCTPAHCTBE. PErynsiTopsl.

[IpakTuka: cOopka KJIacCUYECKON ABYXMOTOPHOM TIaT()OPMBI,
BBIIIOJIHEHUEMUHU-TIPOEKTA.

@OopMBbI 3aHATHN: TPAKTUYECKOE 3aHATHUE, IPOCKTHAS
nesaTeNbHOCTh. Pa3aen « Y HuBepcajibHas miaargpopma
HccaeaoBaTeJbeckuXx 3axau» Tema
1.9nemenTtHas0azanabopa.CrangapTHasmiargopma.
Teopusi:CranaapTHasIByXMOTOpHAasIUIaTGopma

[IpakTrka:cOOpKaKIacCCHUECKOUIBYXMOTOPHOUIIIIAT(OPMBI, ITPOE3ATOTUHUNN
BJIOJIbCTEHBI.

DOpPMBIZaHATHN  ITIPAKTUYECKOE3aHIATHE.

Tema 2. BapuaHTsl mocTpoeHUsS MAHUITYJISITOpA. 3aXBat

oOwekra. Teopus:BapuaHThIMaHU YIS LIUOHHBIXPOOOTOB. M exaHU3MbI3ax

Barta.

[Ipaktuka: cOopka  KJIAaCCHMYECKOHM  JTBYXMOTOPHOH  IIaTdOpMbl
cmanumynaropoM.IIpoOHoe nepemMenieHneo0HEKTOB.

@opMBbI3aHATUNA : IPAKTUYECKOE3AHITHE.
Tema3.MoaynbTeXHUYECKOTO3PEHUS.

Teopusi:Moaynsrexandeckoro3penus I rackingCam.[1Ou6ubmmoTexu.
HHTerpanusackiaccuuecKuMUCOOPKaMHPOOOTOB.

IIpakTiika:  cOopka  KJIaCCHYECKOM  JBYXMOTOPHOH  TUIaT(OPMBI
CMaHUITYJIATOPOMHUMOTyJIEeMTeXHUYeCKOT03peHne. OOHapyKeHne
O0OBEKTOB.

DOpPMBI3ZaAHATHN  ITIPAKTUYECKOE3AHATHE.
Temad.ITepemenieHneo0BEKTOBPA3TUYHON(POPMBIUIIBETA.

[IpakTrka:cOOpKaKIacCHUECKOWIBYXMOTOPHOUIIIAT(H OPMBICMAHHITYIII TOPOMHU
MoayneMTexanueckoro3perune. OOHapykeHNe00bEKTOBUCOPTHPOBKAOOHEKTOBB3aBUC
MMOCTHOTpa3MepanpacuBeTKu. MUHU-TIPOEKT.

DOpMBI3aHATHS :MTPAKTUUECKOEC3AHATHE, IPOECKTHASI AEATETbHOCTb.
Paznen«IIpoexm»

Temal.TematukanpoekTta.CopeBHOBATEABbHBIHPOOOT. [IpOEKTHASIPOOOTOTEXHUK
a.Paznuune po6oTOB.

Teopusi: Ortanbl  mnpoekta. Ilpoektsl 1o poOoroTexnuke. Otianuue
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MIPOEKTHONPOOOTOTEXHUKHUOTCOPEBHOBATENLHONPOOOTOTeXHUKU. I [oTeHITMATbHBIEME
PONPUATUAIIAYIACTUACTIPOEKTOM(KOH(EPEHLUS, KOHKYPC,XaKaTOHUT.I1. ).

dopMbI3aHATUR JIeKLHs, 0ecena.

Tema 2. Koncrpyuposanue 3d-monenu. KoHcTpyupoBaHue MOJIEIH.

Teopus:  cosmanme  3d-momenu, deprexka M Ap.  TEXHUYECKOU
IoKyMeHTauuunyctpoiictBa. COOpKau oTiaaKa ycTpoicTBa.

[TpakTtuka:Co0pKanoTIaIKacOOCTBEHHOTOYCTPOMCTBAN3ACTANICH, BXOISIIIIXBO
OpazoBaTeNbHBIITHA0OpUIeTANIEH, KOTOPHICOBUTHPAHEECTIPOCKTUPOBAHBIMPACTICYATAHBI
Ha3d-npunrepe.

DOpPMBI3ZaAHATHN  ITPAKTUYECKOEC3AHATHE.

Tema 3. IIporpammupoBanue. Hanucanne nporpammel. OTinaaka u
YIIY4YIIEHUETPOT PAMMBI.

[TpakTHKa:«HAMMCAHUETIPOTPAMMBI,0TJIaIKaNyTyYIIICHHEeTIOKa3aTeIeHpadoThIp
obora.

DopMBbI 3aHATHN: TPAKTUYECKOE

3ausatue. Tema 4. [logroroska u 3aimra
npoekra.lIpakTuka: 3aMTanpoOeKTOB.

D OpMBI3aHATHN :IPOCKTHASIAEATEIbHOCTD,3a4ET.

5. KasiennapHo-TeMaTu4ecKoenJiaHUpOBaHHe

Tema Jara

1aH dakT

1. BBojaHoe 3aHsTHE: MaTepuanbl
UHUHCTPYMEHTHI, UCIIOJIB3YEMBIEIPAOOTHI.

2.DU3NYECKUCTTPUHITUI BIMTOCTPOCHUS
poOOTOB.

3.DU3UYEeCKUCTIPHHITUIIBI TOCTPOCHUS
poOOTOB.

4 KOHCTPYKIIMUUPA3ZHOBUIHOCTUPOOOTOB.

5. KoHCTpyKIIMUMpazHOBUIHOCTUPOOOTOB.

6.MuxpoxonTposuiep Arduino.
[TepBasnporpamma.

7.MuxkpokonTtposepArduino.
[TepBasinporpamma.
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8.ba3zoBblenporpaMMHbIe (PYHKIUU.

9.bazoBbienporpaMMHbIE (DYHKIIHH.

10.IlepudepuitnpieycTpoiicTBa.

11.IlepudepuitnpieycTpoiicTBa.

12.Perynstopsl. Y ipaBistoniee BO3/1€MCTBUE.

13.Perynsatopsl. Y ipaBistoniee BO3/1€MCTBUE.

14.OnemenTHas 6azanabopa. CtannapTHas
wiardopma.

15.9nemenTtHas 6azanabopa. CtannapTHas
wiardopma.

16.BapuaHTHINOCTPOCHUSIMAHUTTYJIATOPA.
3axBaTo0bEKTA.

17.BapuaHTHIIOCTPOCHUSIMAHUTTYJITOPA.
3axBaToOBEKTA.

18.MoaynbTEXHUYECKOTO 3PEHUS.

19.MoaynbTeXHUYECKOTO 3pEHUS.

20.TlepemernieHNEOOBEKTOB Pa3IMIHON(POPMBI
UIIBETA.

21.TlepemenieHHEOOBEKTOB Pa3IUIHON(POPMBI
UIBETA.

22.Tematukanpoekrta. CopeBHOBATEIbHbIM
po6ort.IIpoekTHAIPOOOTOTEXHHKA.
Paznuanepo60oTOB.

23.Tematukanpoekta. CopeBHOBATEIbHbIM
po6ort.IIpoekTHAIPOOOTOTEXHHKA.
Paznuunepo6oToB.

24 Tloctpoenune3d-monemu. KonctpynpoBanue
MO/ICITH.

25.Tloctpoenune3d-moaenu. Konctpyuposanue
MOJICITH.
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26.1IporpammupoBanue. Hanucanue
nporpammsl. OTiIagKa u
YIIYUIIEHUETPOTPAMMBI.

277 IlporpammupoBanue. Hanucanue
nporpammel. OTnanaka u
YIIYyUYIIEHUETPOTPAMMBI.

28.IloaroroBKan3anMTaIIPOEKTA

29.IloaroToBKan3anMTaIIpOEKTa

30.IToaroToBKan3amMTanIpoOeKTa

31.IloaroToBKan3amMTanIpOCKTa

32.IloAroTOBKan3aMTanpoOeKTa

33.IloaroTOBKan3aMTaIpPOCKTa

34 IToaroroBKan3aluuTanpoeKTa

6. MatepuajibHO-TeXHHYeCcKOeoOecedeHne

MGTO}II/I‘IGCKaHHpOJIYKIII/ISI .

o Meronuueckue pa3pabOTKHU,pEKOMEH AN,  MOCOOus,

OTIMCAHUS, MHCTPYKITUH,aHHOTAIINH.

YuyebHoe  mocobue «IIporpammupoBaHHe MOJENIEH
uHxeHepHeixcucrem»—M.: 000« Ipuknagnaspodbororexauka», 2020 r.
VYyebHoe nocobue  «OCHOBBI  NPOrpaMMHPOBAHUSA
MojenenHx eHepHbix cuctem» — M.: OO0 «lIpuknagHas
poboroTexHukay, 2020r.

0O0pa3oBaTeIbHBIHHA0OPIIOATEKTPOHUKE,DIIEKTPOMEXAHUKEUMUKPO

MPOLIECCOPHOM TeXHUKE. KOHCTpyKTOp
MIPOrPaMMHUPYEMBIXMO/ICIICHUHKECHEPHBIXCUCTEM. PaclinpeHHbIN
NudopmanuonHoeodecneyeHNEeNnpoOrpaMmbi.
HNuTepHeT-pecypcesbi:

VYyeOnbie nocoous u WHCTPYKIIHH. Il

URL:https://appliedrobotics.ru/?page id=670

7. CHHCOKJINTEPATYPHI

HODMaTI/IBHBIeHDaBOBBIeaKTBI

®denepanbHbli 3akoH «OO0 oOpazoBanum B Poccuiickoit denepaivn»

0129.12.2012 Ne273-P3.

Vka3 Ilpesumenta Poccuiickon ®enepaunun «O  mepax 1o

peanu3aluurocy1apcTBEHHOUMOIUTUKNBOOIACTHOOpa3zoBanusinHayku» 0107.05.2012

Ne599.

VkaslIpesunaenraPoccuiickoin®eaepannn«OMeponpusITUXIIOPEATIH

3alMUTOCYAAPCTBEHHOMCONMATbHOUTOIUTUKU»OTO7.05.2012Ne597.
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https://appliedrobotics.ru/?page_id=670

- Pacnopsixennel IpaButenbctBaP@o1301exa0ps12012r.Ne2620-p.
- [IpoekT™MeRBEJOMCTBEHHOMIPOrpaMMbIPa3BUTHSIIOMIOJIHUTEIEHOT000pa
3oBaHusAeTer BPoccuiickont @enepamuuao 2020 roaa.

- [TpukazMunucrepctBanpocsemieHuIP®o109.11.2018r.Ne196

«O0yTtBepxknenun  llopsaka — opraHuzanmuum U
OCYIIECTBJICHUSI00pa30BaTEIbHON NEATEeIbHOCTU
o
JOTIOJIHUTENIbHBIMOOI1IE00pa30BaTEIbHBIMIIPOTPAMM
amy».

- [ToctanoBnenue ['maBHOro rocymapCTBEHHOrO CaHUTApHOro Bpaya PD
0104.07.2014N41«O06yTtBepxk neannCanllnH2.4.4.3172-14«CanutapHo-
AMUEMHUOJIOTUUECKUETPEOOBAHUAKYCTPOUCTBY,COIEPIKAHUIONOPTaHU3AIMUPEIKUMAD
a00ThI00pa30BaATENBHBIXOPTraHU3ALMIIONOIHUTETbHOT000Pa30BAHMS IETEW.

I[J'IH1'[621aFOFaJIOHOJIHI/ITCJIBHOFOO6Da3OBaHI/I$I:

- CaiimouMonk.IIporpammupyemArduino.[lurep,2017
- [MerunB.ArduinouRaspberryPisnpoexraxInternetofThings.M.,

2019.
- Ymumu  Commep. [IporpaMMmupoBaHre MHKPOKOHTPOJIJICPHBIX
miaTArduino/Freeduino.bXB-IletepOypr,2016.
- MobunsaBIepoO60TEIHaAOa3e Arduino.MomoTM. B.EXB-IletepOypr,
2017.

- MocksuueB A. A., KsapranoB A. P. 3axBaTHbie ycTpoiicTBa
IPOMBIIIJICHHBIXPOOOTOBUMAHUITYJIATOPOB. Dopym, Mudppa-M,2015.
15100 y4aomuXCcAupOIUTECH:

- Jxepemu biiym. NM3ydaem Arduino- M”HCTpYMEHTHI U
METOABITEXHHUYECKOT0 BojeocTBa. M.,2015.
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