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IosicHUTENLHAA 3aNNCKA

Oobs1acTh NIPUMEHEHUA POTPAMMBI

JlononHuTenbHas oOnieoOpa3oBarenbHas 00IIepa3BUBaOIIas MporpaMma
TEXHUYECKOM HampaBieHHOCTH «PobGoToTexHumka Ha 0aze miargopmbl Arduinoy
(manee - mporpaMMa) HarmpaBJieHa Ha ()OPMUPOBAHKE Y YUALTUXCS KOMIIETCHIINH B
00JIaCTH OCBOEHHMSI HAy4HBIX 3HAHWM, W pa3BUTHE HWHTEpEca K HHKEHEPHBIM
npodeccusim.

B pamkax pgaHHOW mporpaMMbl y4alllMecs MPUOOPETAIOT HavyajabHbIC
TEXHUYECKUE 3HAHWs, HEOOXOAWUMBIE [JII pabOThl C  COBPEMECHHBIMU
BBICOKOTEXHOJIOTUYHBIMUA HabopamMu poOOTOTEXHUKU. lIpoekTHas AesTenbHOCTh
MOApPa3yMEBACT MPAKTUYECKOE pEIICHHE HWHXEHEepHbIX 3amad. llpu wux
BBITIOJIHCHUM,  y4YaIlldecs 3HAKOMATCS C  BO3MOXKHOCTAMH  pabOThl  Ha
BBICOKOTEXHOJIOTHYHOM OOOpYJOBaHUM, MPUHIIMIIAMHU €ro padoThl U 00JaCTIMHU
MIPUMEHEHUS.

[Iporpamma pa3paboTaHa B COOTBETCTBHU C OCHOBHBIMH HOPMATUBHBIMU
JOKYMEHTaMU:

- denepanbHbiM 3akoHOM OT 29.12.2012 No 273-®03 «O06 oOpa3oBaHuU B
Poccuiickon @enepaunmny;

- npukazoM MuHucTepcTBa IpocBenieHust Poccuiickonn @Penepauuu OT
27.07.2022 Ne 629 «O0 ytBepxkaeHuu [lopsaka opranu3alnuyd U OCYLIECTBICHUS
0o0pa3oBaTEIbLHON JIEATEIBLHOCTH IO JIOMOJHUTEIBHBIM 00I11e00pa30BaTEIbHBIM
nporpaMmamy;

- «MeTon4ecKuMHU peKOMEHAAIUIMU o MIPOEKTUPOBAHUIO
JIOTIOJIHUTENIHHBIX OOIIEpa3BUBAIOIIMX MporpamMm» (MUCbMO MMUHHUCTEpPCTBA U
Hayku Poccuiickoit @enepanuu ot 18.11.2015 Ne 09-3242),

- mucbMoM MuHuctepcTBa oOpazoBanust u Hayku P® ot 25.07.2016 Ne 09-
1790 «Pexkomenganuu o COBEPIIEHCTBOBAHUIO JOTIOJIHUTEIIbHBIX
oOpa3oBaTeNbHBIX MPOTPaMM, CO3JIaHUIO JIETCKUX TEXHOIMApPKOB, IIEHTPOB
MOJIOZIS)KHOTO ~WHHOBAIIMOHHOTO TBOPYECTBA U BHEAPCHUIO HHBIX (QopM
MOATOTOBKH AETEN U MOJIOJIEKH 10 TPOrpaMMaM MHKEHEPHOUN HAINIPaBICHHOCTH,

- Konnenmueit pa3BuTHsS JOMOJHUTEIBHOTO oOpaszoBanus aereir go 2030
rona (pacnopsixenue [IpasutensctBa Poccutickoit @eneparmu ot 31.03.2022 1. No
678-p);

- «Crpareruen pazsutus BocnuTtanus B Poccuiickoit @enepanuuy Ha epruos
no 2025 roma» (pacmopspkenue IlpaBurenbctBa Poccuiickoit depepanuu ot
29.05.2015 r. Ne 996-p);

- TpeboBanusiMu 1 Hopmamu CanlluH 2.4.3648-20, 1.2.3685-21 u apyrumu
3aKOHOZATeNbHbIMU akTamu Poccuiickon denepanuu.

HanpaBjieHHOCTh NPOrpaMMBbl: TEXHAYSCKAS.

AKTYaJIbHOCTD NMporpaMmalI oOycIIoBIIEeHA HEO0OXOTUMOCTHIO
dbopMupoBaHUs Y ACTEH KOMIETEHIIMN B TEXHUYECKUX 00JIACTSIX 3HAHUMU, paboTaTh
HaJl peIIeHUEM HH)KCHEPHBIX 33J1a4, IPaKTHIECKON paboTol ¢ pOOOTOTEXHUKOM.

Ilenaroruveckasi 1eJecoO0OpPa3sHOCTh OOYCIOBIEHA HEOOXOIMMOCTHIO



colMau3alyl M WHAWBHUAyaNu3alud oOydeHus. 3HaHMS, YMEHHUS, HaBBIKH
IIPOCKTUPOBAHMSI, KOHCTPYMPOBAHUS U IPOTPAMMHUPOBAHUS  BCEBO3MOKHBIX
UHTEJJIEKTYaJIbHBIX MEXaHHU3MOB SBIIIIOTCS  3JEMEHTaMH HH(OPMALMOHHON
KOMITETEHIIUH — OJTHOM U3 KIJIFOUEBBIX KOMIETEHIIMN CPEIHEN U CTAPILIEH IIKOJIBI.

HoBu3Ha 1mporpamMmbel COCTOMT B  HCHOJB30BAHMM  COBPEMEHHBIX
NEJaroru4ecKuX TEXHOJOTMH, METONOB M IPUEMOB, pPa3IMYHBIX TEXHUK H
cri0co00B pabOThl, COBPEMEHHOI'O O0OPYIOBaHMS, MO3BOJIIOLIEIO HMCCIENA0BATH,
CO3/1aBaTb W MOJICIMPOBATh paA3UYHbIE OOBEKTHI U CHCTEMbl M3 00JIacTH
POOOTOTEXHUKH, MAIIIMHHOTO O0YUYEHUSI U KOMITBIOTEPHBIX HAaYK.

Lean nporpamMmmer: popMUpPOBaHNE HHKCHEPHBIX KOMITIETCHIIMA B 00JIaCTsIX
KOHCTPYUPOBAHUSI, MEXaTPOHUKH, SJIEKTPOHUKHU, POOOTOTEXHUKHU, KOMITBIOTEPHBIX
TEXHOJIOTUH.

Jagaun:

Ooyuarouwue:

- OBJIQJICHUE YYAIIMMHUCA TMPUHIUNAMU PAOOTHl POOOTOTEXHUUECKUX
AJIEMEHTOB, 3HAHUSIMU O COCTOSIHUU U MEPCTIEKTHUBAX POOOTOTEXHUKH B HACTOSIIIEE
BpeEMS;

- ocBoenue «hard» u «soft» KOMIIETEHIIUSIMY,

- (opMHUpOBaHHE YMEHHS OPHUEHTHPOBATHCA HA WIACAUTHHBIM KOHEUYHBII
pe3yJIbTarT;

- OBJIaJICHHE TEXHUYECKON TEPMUHOJIOTUEN, TEXHUYECKON TPAMOTHOCTH;

- popMHUpOBaHUE YMEHUS MOJB30BATHCS TEXHUYECKON JTUTEPATypOH;

- (hopMupoBaHUE LIEITOCTHON HAYYHOU KapTHHBI MUPA;

- U3y4YEHHE MPUEMOB U TEXHOJOTUM pa3pabOTKH MPOCTEHUIITUX aITOPUTMOB U
CUCTEM YIIPABIICHUS], TEXHUYECKUX YCTPOUCTB U OOBEKTOB yIIPaBICHUSI.

Pa3zeusarwwue:

- popMupoBaHUE HHTEpPECa K TEXHUICCKUM 3HAHHIM;

- pa3BUTHE Y Y4YaIIUXCS TEXHUUYECKOTO MBIIIJICHUS, M300peTaTeIbHOCTH,
00pa3HoOro, MPOCTPAHCTBEHHOT'O U KPUTHICCKOTO MBIIIJICHHUS,

- (dopmupoBaHue yd4eOHOW MOTHBAllMM W MOTHBAllMKM K TBOPYECKOMY
TIOMCKY;

- pa3BUTHE BOJIU, TEPIICHUS, CAMOKOHTPOJISI, BHUMAHHMS, IaMATH, (paHTa3HH;

- pa3BUTHE CIIOCOOHOCTH OCO3HAHHO CTaBUTh Mepes CO00W KOHKPETHBIC
3a/1auu, pa3OUBaTh UX HA OT/ACJIHHBIC ATAMbI U JOOMBATHCS UX BBHITIOJHECHHUS;

- CTUMYJUPOBAHUE TMO3HABATEIbHON AKTUBHOCTH YYalIUXCS MOCPEICTBOM
BKJIFOUEHHUSI MX B Pa3JIMYHBIC BUbI KOHKYPCHOM JCSATEILHOCTH.

Bocnumamenonoie:

- BOCITUTAHHEC JTUCHUIUTMHUPOBAHHOCTH, OTBETCTBECHHOCTH,
CaMOOpraHu3allNH;

- popMHupOBaHUE OPraHU3aTOPCKUX KAYECTB;

- BOCIIUTAHUE TPYIOJIIOOUS, YBOKEHUS K TPYY;

- (hopmupoBaHme UyBCTBA KOJIJICKTUBH3MA U B3aMOTIOMOIIIH;

- BOCIHUTaHUE YYBCTBA MAaTPUOTU3MA, TPAXKJAHCTBEHHOCTH, TOPAOCTH 3a
JIOCTUKEHHUS OT€UYECTBEHHON HAYKU U TEXHUKHU.



YpoBeHb NPOrpaMmmpl: CTAPTOBBIN.

Bo3spact yuammuxcsi, y4acTBYWIIMX B peaju3aluu nporpammbi: 12-17
JIET.

dopMa peau3anny NPOrPaMMBbI.0YHas.

Cpoxk peanmnzanuu nporpamMmmsl (moayJs): 1 rox.

O06beM nporpammai: 153 yacos.

KosnyecTBo yuammxces B rpynmne: 10-12 yenosek.

®opma OpraHu3aluM 3aHATHI — IPyNIOBasi, IpU padoTe HaJl MPOECKTaMU —
rpyIIoBas, napHasi.

Pexxum 3aHATHIL: 2 pa3a B Heaeo 1o 2/2.5 akajeMHYecKuX Jaca.

Buabl y4eOHBIX 3aHATHH M padoT: MpakTHUECKHe paboThl, Oecenpl,
JIEKLIMH, BBICTABKHU.

DopMbl, METOIbI, TEXHOJIOTHH O0yYCHUS:

- 00BSICHUTEIBHO-UJUTIOCTPATUBHBIN;

- peIpPOYKTUBHBIM;

- IUAJIOTUYECKUM;

- 3BPUCTUYECKHUI;

- TEXHOJIOTHSI UHAWBUAYaIbHBIX KOHCYJIbTALIUM.

O:xupaemblie pe3yabTaThbl

Ilpeomemmuuwie pe3ynomamol:
B pe3yiabTaTe 0CBOCHHS MPOTPaMMBI YUaITUECs JOKHBI

3Hamb:

- mpaBuwia Oe30macHOM paboThl HAa 3aHATUM  00pa30BaATENbHOU
POOOTOTEXHUKOI;

- OCHOBHBIE KOMITOHEHTHI KOHCTPYKTOPA;

- KOHCTPYKTHUBHBIE 0COOCHHOCTH PA3IMYHBIX MOJIENIEH U MEXaHU3MOB;

- KOMIIBIOTEPHYIO CpEdy, BKIIOUAIONIYI0 B ce0si TpapuyecKuil S3bIK
IPOrpaMMHUPOBAHUS;

- KOHCTPYKTHBHBIE 0COOEHHOCTH Pa3TMYHBIX KOMIIOHEHTOB;

- KaK MCIOJIb30BaTh CO3/JaHHbIE IPOrPAMMBI;
ymembp:

- KOHCTPYUPOBATh PA3JINYHbIE MOJIEIIH;

- UCIOJIb30BATh CO3aHHBIE MPOTPAMMBI;

- IPUMEHSIThH MOJIyYCHHbIE 3HAHUS B MPAKTUYECKOM IeATEIHHOCTH.

Memanpeomemmwle pe3yi1omamal:

Pezynamuesnvle ynusepcanvhvie yuedHvle 0eticmsusi:
ymembu:

- IPUHUMATh U COXPAHATH YUEOHYIO 3aj1auy;

- IUIAHUPOBATh MOCJENOBATENBHOCTh IIArOB AJTOPUTMA JISI TOCTHKEHUS
LTI,

- CTaBHTH I1€JIb (CO37aHUE TBOPUYECKON PabOThI), TUIAHUPOBATH JOCTHKEHUE



ATOM LEJIH;

- OCYIIECTBJIATH UTOTOBBIN U TIOMIATOBBIM KOHTPOJIb 110 Pe3yiIbTaTy;

- aJICKBaTHO BOCIIPHHUMATD OIICHKY YUUTENSI U CBEPCTHHUKOB;

- pa3nuuaTh coco0 U pe3ynbTar ACHCTBYS;

- BHOCUTH KOPpPEKTHBBI B JIEHCTBUS B Cllydae pacxXOXKICHHUsS pe3yibTaTa
pEIICHUs 3a/1a4y Ha OCHOBE €€ OIEHKU U y4eTa XapaKTepa CIeJIaHHBIX OIIHOO0K;

- B COTPYITHUYECTBE CTABUTh HOBBIC yUCOHBIE 3a1a4H;

- MPOSIBJISITH TTO3HABATEILHYIO HHUIIUATUBY B YIY€OHOM COTPYTHHYCCTBE;

- OCBaMBaTh CIIOCOOBI peIIeHUS TPOoOJIEeM TBOPUYECKOTO XapakTepa B
KU3HCHHBIX CUTYaIIHSX;

- OIICHUBATh TOJYYAIOIIMICSI TBOPUYECKHH TPOAYKT M COOTHOCHUTH €T0 C
W3HAYAJIBHBIM 3aMBICIIOM, BBINIOJHATh IO HEOOXOJWMOCTH KOPPEKIHH JHOO0
IpOAYKTa, TUOO0 3aMbICa.

Tlo3nasamenvhole yHuepcaibhvie yueOHbvle Oetlcmeus:
ymems:

- OCYIIECTBIISTh noucK  uHOpMaINH B VH/IMBHTYJIbHBIX
UHPOPMAITMOHHBIX apXuBax y4aierocs, uHOOPMAITMOHHON cpene
00pa30BaTEILHOTO YUPEKIEHUS, B (DellepaibHBIX XPAHWIUIIAX WH(DOPMAITMOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB;

- yMEHUE UCIIOJIb30BaTh CpencTBa uHOOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH I pPEIMIeHWS  KOMMYHHUKATHBHBIX,
MO3HABATEILHBIX U TBOPYECKUX 3a/1a4;

- OPUEHTUPOBATHCS B Pa3HOOOpa3UK CIOCOOOB pelICHUS 3a/1aY;

- OCYIIECTBJIATh aHaMW3 OOBEKTOB C BBIICICHUEM CYIICCTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB;

- MPOBOJIUTH CPaBHEHHUE, KJIACCU(DHUKAITHIO 110 33JaHHBIM KPUTCPHUSIM;

- CTPOUTH JIOTUYECKHE PACCYX ACHUS B (hOpME CBSI3U MPOCTHIX CYKIIEHUM 00
00BEKTE;

- yCTaHaBIMBATh aHAJIOTUW, TPUUYUHHO-CJICICTBEHHBIC CBSI3U;

- MOJIETTUPOBaTh, MPEOOPa30BBHIBATH OOBEKT M3 YYBCTBEHHOW (OpMBI B
MOJENb,  TJI€  BBIJCJICHBI  CYIIECTBEHHBbIE  XAPaKTEPUCTUKH  OOBEKTa
(mpocTpaHCTBEHHO-TpaduIecKas UIM 3HAKOBO- CUMBOJIMYECKAs);

- CHUHTE3UpPOBaTh, COCTAaBIATH I1I€JI0€ U3 4YacTe, B TOM 4YHUCIE
CaMOCTOSATEILHOE TIOCTPABAHUE C BOCTIOJHEHUEM HEOCTAIOIINX KOMIIOHEHTORB;

- BBIOMpaTh OCHOBAHHMS WM KPUTEPHH Il CPaBHEHUsS, Kiaccupukaruu
00BEKTOB;

Kommynuxamusnule ynugepcanvhvie yuebHbvle 0eticmeus.
ymemu:

- apTyYMEHTHUPOBaTh CBOIO TOYKY 3PCHHS Ha BHIOOP OCHOBAaHUN M KPUTECPHECB
IIPY BBIJICTICHUU IPU3HAKOB, CPAaBHEHUH U KJlaccu(ukaium 00beKTOB;

- BBICTTYIIIMBATh COOECEHNKA U BECTU JTUAJIOT;

- TPHU3HABAaTh BO3MOXKHOCThH CYIIIECTBOBAHHUS PA3JIMUYHBIX TOUYEK 3PECHHS U
paBa KaKJ0r0 UMETh CBOIO;

- TUTAaHUPOBATh Y4eOHOE COTPYJHUYECTBO C YUYUTEJIEM U CBEPCTHHUKAMHU:
OTIPENENATh 1eNn, GYHKIIMH YYaCTHUKOB, CIOCOOOB B3aMMO/ICHCTBHS;



- OCYLIECTBJIATh MOCTAHOBKY BOINPOCOB: MHUIMATUBHOE COTPYAHUYECTBO B
MOMCKe U cOope nHpopMaIuu;

- pa3peiiath KOH(MIUKTHI: BBISIBICHUE, UACHTU(GUKALMS TPOOJIEMBI, TOUCK U
OILICHKAa aJbTEPHATUBHBIX CIIOCOOOB pa3pelieHus] KOHMIUKTA, MPUHATAE PEIICHUS
U €ro peanu3anus;

- YOpPaBJATh MOBEACHUEM IAapTHEpPA: KOHTPOJIb, KOPPEKLHS, OLEHKA €ro
JICCTBUI;

- C JOCTaTOYHOM MOJHOTOM W TOYHOCTBIO BBIpaXaThb CBOM MBICIU B
COOTBETCTBHH C 33/1a4aMHU U YCIOBUAMH KOMMYHHUKALUU;
enademu:

- MOHOJIOTHYECKOW U TUAJIOTHYECKON (hOpMaMU peumu.

JIuunocmmuoie pezyiomamoi:

- KPUTHYECKOE OTHOIIEHHWE K HHPOpMAMUM U U30UPATENBHOCTh €&
BOCIIpUATHS;

- OCMBICIIEHHE MOTUBOB CBOUX JEHCTBUM IIPU BBINIOJHEHUU 33 1aHUM;

- pa3BUTHE JIIOOO3HATENBHOCTH, COOOPA3UTENILHOCTH MPU BHIIOJHEHUU
Ppa3HOOOpPAa3HBIX 331aHUN TPOOJIEMHOTO U 3BPUCTHUECKOTO XapaKTepa;

- pa3BUTHE BHUMATEIBbHOCTH, HACTOWYMBOCTH, LIEIEYCTPEMIEHHOCTH, YMEHUSA
IIPEOI0JIEBATh TPYAHOCTH;

- pa3sBUTHE  CAMOCTOATEIBHOCTH  CYXXICHHWW, HE3aBUCUMOCTH U
HECTAHIAPTHOCTH MBILICHNUS,

- BOCIIMTAHNE YyBCTBA CIIPaBEIJIMBOCTH, OTBETCTBEHHOCTH;

- (popmupoBaHue NpoheCcCUOHATBHOIO CAMOOINPEAEIECHUS, O3HAKOMIICHHUE C
MUPOM MpOQeccuit;

- (opMHpOBaHME OCO3HAHHOTO, YBA)XXUTEIBHOIO U JI0OPOKEIATEIBHOTO
OTHOILIEHMS K IPYTrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYPE;

- OCBOCHHE COLMAIbHBIX HOpPM, MpaBWI MOBEACHHUSA, poyed u (opm
COLIMAJIbHOM KU3HU B IPYIINAX U COOOIIECTBAX;

- (opmupoBaHME KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIEHUH W
COTPYAHUYECTBE CO CBEPCTHUKAMMU;

- (opMHpOBaHHE OCHOB 3KOJOTMYECKOM KYyJIbTYypbl COOTBETCTBYIOLICH
COBPEMEHHOMY  YPOBHIO  JKOJIOTMYECKOI'O  MBIIUICHHS, pPa3BUTHE  OIIbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOW pe(PIEKCUBHO-OLIECHOYHOM U MPaKTHYECKOU
JEATEIIBHOCTH B )KU3HEHHBIX CUTYalHsIX.

@opMbI HTOTOBOM aTTECTAIIMU: COPCBHOBAHUS, BRICTABKH, OIICHKA 3HAHMIA
AJIIEMEHTOB POOOTOB, OLIEHKA KauecTBa MPOrpaMMUPOBaHusl poOOTOB, OJIMII-OIPOC,
3alIMTa TBOPUYECKUX MTPOEKTOB U UCCIIEA0BATEILCKUX PaloT.

HNroroBasi omeHka pa3BUTHA JIMYHOCTHBIX Ka4YeCTB Yy4allerocst
MPOU3BOJUTCSH M0 TPEM YPOBHSM:

- «BBICOKHI»: TIOJOXHUTEIbHBIE W3MEHEHUS] JMYHOCTHOTO KadyecTBa
oOydJaromierocss B TeUEHHWE y4yeOHOTO Mepuoaa MPU3HAIOTCA KaK MaKCHMAaJIbHO
BO3MO>KHbIE JIJIsl HETO;



- «CpemaHui»: W3MEHEHHS IPOU3OILIH, HO OOYYAIOIIMICS MOTCHITUATHHO
OBLI CITIOCOOEH K 0OJIbIIIEMY;

- KHU3KUW»: I3MEHEHHS HE 3aMCUCHBI.

PesynpraTroM yCBOCHHS y4YalIMMHCS MPOTPaMMbI IO KaXIAOMY YpPOBHIO
SBIISIOTCS: YCTOWYUBBIM HMHTEPEC K 3aHATHAM POOOTOTEXHHKOW, PE3yJbTaThI
JOCTHKEHUH B MACCOBBIX MEPONPHUATHAX PA3TINIHOTO YPOBHSI.

Y4eOHbIN JIAH

No KommyecTBo 9acoB | MopMel aTTecTalun/
Ha3Banue pa3zzena, TeMbl
/T BCETO | TEOpUS |IPAKTUKA KOHTPOJIS
BBenenune B
o0pa3oBaTenbHyI0 4 8 npeaBapuTeabHas
nporpammy. IIpasuna Th JUArHOCTUKA
Ha 3aHATHUIX
Oecena,
UHCTPYKTaX
1. | OcHOBBI anropuTMH3AIMH 68 15 53 KpaTKHid onpoc,
CaMOCTOSITENIbHAS
pabota
Oecena,
WHCTPYKTaX
2 3HAKOMCTBO C pyx
: . 22 53 KpaTKui ompoc,
AIEKTPOHUKOM
CaMOCTOSITEIIbHAS
pabora
KPaTKHUU Ompoc
Utorosoe 3ansitue 2 - 2 p poc,
MOABEJICHUE UTOTOB
Hroro: 153 45 108

Conep:xanue y4e0HOro 1jiaHa

BBenenne B o0pa3oBartesibHy10 nporpammy. Ilipasuna Th Ha 3ansaTusx

Teopua: O3HaKOMJIEHHE YYalIUXCsl C COAEPKAaHUEM U CYThIO M3y4aeMOTO
npeameTta. @opMbl OpraHu3aliy U MPOBeACHU 3aHsATH. HaneneHHocTh yuammxcst
Ha KOHKPETHBIM pe3ylbTaT NpPOEKTa, CO3JAaHHBII MMM Kak pe3yJabTaT HX
CaMOCTOSITEIIbHOU I1I03HABaTEIbHOU, UICCIIEI0BATEIIbCKON, TBOPUYECKOU
NeSTEITbHOCTH.

TexHuka 6€30MaCHOCTH MPHU padOTE C KOMIBIOTEPHBIM 000PYAOBaHUEM.

Paznen 1. OcHOBBI AJITOPUTMH3ALMH
Teopua:lloHaTuss anropuT™Ma W MCIOJHUTENS aNrOpUTMOB. JlomycTUMBbIE
JICUCTBUS UCIOTHUTENS. J[OCTHKMMBIC LIEIA UCTTIOJTHUTEIS.



Anroput™M Kak (¢opManbHOE OMHMCAHWE IOCIEAOBATEIbHOCTH JACUCTBUN
UCIIOJIHUTEN TIpM  3aJaHHBIX HA4YaJbHBIX JaHHbIX. HenocpencrseHHoe u
IIPOrPAMMHOE YIIPABJICHUE UCTIOJHUTEIIEM.

OCHOBHBIE  ANTOPUTMHYECKUE KOHCTPYKLMHU: JIMHEWHBIE aJITOPUTMBI,
BETBJICHUS B MOJHOM M HEMOJIHOM (popMax, LIMKIIbI C YCIOBUEM U C MApPAMETPOM.
ArnmapaTtHasi peaJin3anus BUPTyJIbHBIX UCIIOJHUTEIEH.

A3b1k mporpammupoBanusi. OCHOBHBIE ITPABUJIA SA3bIKA IPOTPAMMHUPOBAHUS.

3HAKOMCTBO CO CpE€IOil NpOrpaMMHUpPOBaHHs. J(BOMYHOE KOAMPOBAHHE
koMaH[l. CipaBOYHUKN KOMAaH]I.

Ilpakmuxa:Kounctpykrop «lIporpamMmupoBanune MoJened HHKEHEPHBIX
cuctem». Cpena Arduino IDE. CGopka mporpamMm H3 «Ia3jioB-KOMaHI» IO
IIPENIIOKEHHOU 3anucu KOMAaHJ. PenaxtnpoBanue IIPOTPAMMBI.
[IporpammupoBanue  auHedHOro  anroputMa. CoCTaBiI€HHE  MPOrpaMMBlI,
cojepxkaiie omneparop BeTBieHHA. (COCTaBIEHHE IPOTPAMMBI, COJEpKAILEH
oneparop nukia. CocraBieHrue IPOrpaMMel, CJI0KHON CTPYKTYPBHI.

Pa3nen 2. 3HaKOMCTBO € 3JIEKTPOHUKOI

Teopusa:Texnuka 6e3onacHocTH. OO1Iee MOHATHE 00 JIEKTPUUECKOM TOKE.
Buapl HCTOUHUKOB TOKa M 3JEKTPOHHBIE KOMIIOHEHTHI. YCIIOBHBIE Ipaduueckue
0003HAUYEHHUs Ha IJIEKTpUUYECKUX cxeMax. [loHsATue 00 3neKTpuYecKoil Lenu u ee
NPUHLIANHUAIBHOM CXeMe. OJIEKTPUYECKass Lenb - JJIEKTpUYecKas CXema.
Oo6o3Hauenne 3yeMeHTOB. COOpKa 3JIEKTPUYECKHX LEeNned MO MNpeaIoKEHHBIM
CXeMaM. OJIEKTPOHHBIM KOHCTPYKTOp. BHeceHME HW3MEHEHMH B MPEIJIOKEHHYIO
CXEMY.

Ilpakmuxa: lIlpoext «llantorpad». Ilpoext «llepersruBanue kaHaTa.
[Ipoekt «Mastuok». IIpoekt «TepmenBokey. IIpoext «Muxcep». IIpoext «Masdaok
¢ Hapacraromel sprkocTeio». [Ipoekt «Knomounbsie koBOOW». IIpoekt «berymuii
oroHék». [Ipoekt «Cexynnomep». PaboTta Hasl COOCTBEHHBIMU MTPOEKTAMHU.

HTorosoe 3ansiTue
ITonBeneHre UTOroOB 3a Y4eOHBIN TO/I.

MarepuajbHO-TEXHUYECKOE 00ecreyeHue

- KaOMHET, OCHAIICHHBIN KOMIbIOTEpHON TexHHKOM, He meHee | TIK na 1
y4auierocs;

- pOOOTOTEXHUYECKUN KOMIUIEKT Ha4yaJbHOT'O YPOBHS;

- pecypcHBIil HabOp HaYaJIbHBINH YPOBEHD;

- JIONIOJTHUTEIbHBIE HAOOPHI JaTYNKOB;

- TOTIOJIHUTEILHBIA Ka0ens 20 cM.

MeToanueckoe odecrnevyeHne NpPorpaMmbl

Yyeono-memoouueckue cpeocmea ooyuenus:

- CTICIMAJIM3UPOBAHHAS TUTEPATYpa MO HAMPABIEHHUIO, TTO00PKA )KYPHAJIOB;
- Ha0OPBI TEXHUUYECKOW JOKYMEHTAIIUU K IPUMEHSIEMOMY 000pYA0BaHUIO;

- 00pa3Ilbl MOJICNICH U CUCTEM, BHITIOJIHEHHBIE YUAIIUMUCS U TIEAaroroM;
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- T1aKaThl, GOTO U BUIEOMATEPUAIIbI;

- y4eOHO-METOANYECKHUE TOcOoOus IS IeAarora 1 y4yaliuxcsi, BKJIIOYaroIue
JTUIAKTUYECKUN, WH(POPMALMOHHBIN, CIIPAaBOYHBIM MaTepualibl Ha pPa3IMYHbIX
HOCHUTEJISIX, KOMIIBIOTEPHOE U BUJIE0 00OPYI0OBaHHUE.

[Ipumensiemoe Ha 3aHATUAX JUAAKTHYECKOE M y4eOHO-METOIUYECKOE
o0ecrieueHne BKIIIOYAET B ce0s AJIEKTPOHHBIE [TOCOOMS, CIPAaBOYHbIE MaTEpUalbl,
IpOrpaMMHOE OOECleueHue, HCHOIb3yeMOe Ui oOecrneueHus ydeOHOW u
IIPOEKTHOU JEATEIIBHOCTH, PECYpChI ceTh MHTEpHET.

HporpaMMa CTPOUTCH Ha CJCAYIOIIUX NMPpUHOUIIaxX oﬁmeﬁ neaxarorunkm:

- IPUHOMUIT JOCTYITHOCTHU MATCpHajia, 4TO IMPCAIojgaract ONTHUMAJILHBIN JJIA
YCBOCHUS 00BeM MaTcpHraia, rnepexo OT MMpoCTOro K CJI0KHOMY, OT U3BCCTHOI'O K
HCU3BCCTHOMY,

- IIPUHOUII CUCTCMHOCTH OIIPCACIIACT HOCTOHHHBIﬁ, per y.]'IHpHBIﬁ XapaKTep
CT0 OCYIICCTBIICHUSA,

- IIPUHOUII IIOCJICOIOBATCIIbHOCTH IIPCAYCMATPHUBACT CTPOI'YIO ITO3TAITHOCTD
BBIIIOJIHCHUA ITPAKTHYCCKHUX BaIIaHI/If/'I U IIPOXOXKACHUA Pa3ACIIOB, a TAKIKC HX
JIOTHYCCKYIO IIPCCMCTBCHHOCTD B IIPOLCCCC OCYIICCTBIICHUA.

JIMarHOCTHKA Pe3yJIbTATUHBHOCTH 00Pa30BaTeJIbHOI0 Mpolecca

B Teuenue Bcero mnepuoja peaqu3alld MPOTPaMMbl MO ONPEAEICHHUIO
YPOBHS €€ YCBOCHHS YUAIlUMUCS, OCYIIECTBISIOTCS JUATHOCTUYECKUE CPE3BI:

1. BxooHoti koHmpons TOCPEACTBOM Oecell, aHKETUPOBAHUS, TECTOB, TJIE
BBISICHSETCS HAYaJIbHBIA YPOBEHb 3HAHUM, YMEHUN M HABBIKOB yUalIUXCs, a TaKKe
BBISBJISIIOTCS.  MX TBOPYECKHE CIOCOOHOCTH. BXOMHOM KOHTpPOJIb  MOXKET
IPOBOAMUTHCA B cleAyrolux (opmax: TBOpueckue pabOThl, CaMOCTOSITENIbHbIE
paboThl, BOIPOCHUKH, TECTUPOBAHUE U TIP.

2. Ilpomedxxcymoumnsviti KOHMpOab TO3BONSAET BBIIBUTH JOCTUTHYTBHIA Ha
JaHHOM JTare ypOBEHb 3HAHWM YYalllUXCs, B COOTBETCTBUM C TIPONICHHBIM
MaTepuajgoM mporpammbl. [IpoBOASTCS KOHTPOIBHBIE TECTHI, OMPOCHI, OECepbl,
BBITIOJTHEHHUE MTPAKTUIECKUX 3aJaHUi.

3. HUmoeoswviti koHmponb TPOBOIUTCS TIO OKOHYAHMHA TPOTPAMMBl U
MpeAnojaraeT KOMIUIEKCHYIO MPOBEPKY 00pa30BaTENbHBIX PE3YJIbTATOB MO BCEM
KITIOYEBBIM HAmNpaBlIeHUsM. J[aHHBI KOHTPOJIb TO3BOJIET MPOAHATU3UPOBATH
CTENEHb YCBOEHUS MPOrpamMMbl ydaliuMucs. Pe3ynbTaTsl KOHTPOJIS (PUKCUPYIOTCS
B JIMarHOCTUYECKOU KapTe.

Kputepumn onieHKu pe3yibTaToOB ATTECTAIUM YHAIIHXCS

OOMmMMY_KPUTEPUSIMH OIIEHKH PE3yJIbTATUBHOCTH OOYUCHHUS SIBISIOTCS:

- OIICHKAa ypOBHA TEOPETUYECKHX 3HAHWUM: IIUPOTa KPyroszopa, CBoOOIa
BOCIIPHUATHSI TEOPETUYCCKON WH(OOPMAITUH, Pa3BUTOCTh MPAKTUYCCKUX HABBIKOB
paboThl CO  CHEIUaIbHOW  JIUTEPAaTypoOM, OCMBICIEHHOCTh M  CcBOOOJda
WCITOJIP30BAHUS CITEIINATLHON TEPMUHOJIOTHH;

- OIICHKa YPOBHS MPAKTHUYECKOW TOJTOTOBKH YYAIIUXCS: COOTBETCTBHE
Pa3BUTHS YPOBHS MPAKTHUYECKUX YMEHUI W HABBIKOB IMMPOTPAMMHBIM TPEOOBaHHUSM,




cBOOOJAa BIIAJICHUS CIEIUATBLHBIM OOOPY/IOBAHMEM W OCHAIEHHWEM, Ka4deCTBO
BBIMIOJIHEHUSA ~ TMPAKTUYECKOTO  3aJaHMsl, TEXHOJOTHUYHOCTh  MPAKTHYECKOU
JIeSITETbHOCTH;

- OIIEHKa YPOBHS PAa3BUTHS M BOCIHTAHHOCTH OOYYarOUIUXCS: KYJIbTypa
OpraHu3allid CaMOCTOSITENIbHON AEATEIbHOCTH, aKKYPAaTHOCTh U OTBETCTBEHHOCTD
npu pabore, Pa3BUTOCTh CIIeIIMaIbHBIX CIIOCOOHOCTEH, YMEHUE
B3alMOJICHCTBOBATH C WICHAMM KOJIJIEKTHBA.

Bo3MoxHbIe yposHu meopemuyeckoi no020mo8KU YY4aujuxcsl.

BbicOKkul ypOBEHb — y4YalllMiiCsi OCBOMJI MPAKTUYECKH BECh OOBEM 3HAHUU
(80- 100%), mpPeayCMOTPEHHBIX MPOTPaMMOW 3a KOHKDPETHBIH TEPHOI;
CHEeIUaIbHBIC TEPMUHBI YITOTPEOISIET OCO3HAHHO W B MOJTHOM COOTBETCTBHH C UX
COJIEp’KaHHUEM.

Cpennuii ypoBeHb — y ydYamierocsi 00beM OCBOSHHBIX 3HAaHWI COCTaBIISCT
50-79%; coueTaeT cienaIbHYI0 TEPMUHOJIOTHIO C OBITOBOIA.

Huskuii ypoBeHb — ydammiics opiajgen MeHee deM 50% oObema 3HaHUM,
MPETYCMOTPEHHBIX MTPOTrPaMMOi; ydaluiics, Kak MpaBuiio, U30eraet yrnorpeoasTh
CIIEIUAJIbHBIE TEPMHUHBI.

Bo3MoxHbIe yposHu npakmuueckol n0020mosKy Y4auuxcsi:

Bricokuii ypoBeHb — yuanuiics oBianen 80-100% ymeHUsIMU U HaBBIKAMH,
MPEAYyCMOTPEHHBIMUA TMPOTPAaMMOM 32 KOHKPETHBIM mepuoj; paboTaeT ¢
000Opy/IOBaHUEM CaMOCTOSITEJIbHO, HE HCIBITBIBAET OCOOBIX TPYAHOCTEMH;
BBITIOJTHSET MPAKTUYECKUE 3aJJaHUs C DJIEMEHTaMU TBOPYECTBA.

Cpennuii ypoBeHb — y yyallerocss o0ObeM yCBOEHHBIX YMEHHIl M HaBBIKOB
coctaBisier 50-79%; pabotaeT ¢ 000pynOBaHMEM C TOMOIIBIO I€/arora; B
OCHOBHOM BBITIOJTHSIET 33/IaHUSI HA OCHOBE 00pa3siia.

Hwu3kuii ypoBeHb — y4damuiics oBiajes meHee yeM 50% yMeHUH 1 HaBBIKOB,
MPEAYCMOTPEHHBIX TPOTPAMMOi; HCTIBITHIBAET 3aTPyAHEHUS TpuU paboTe ¢
o0opyZ0oBaHUEM; OOYYAIOIUNACA B COCTOSSHUM BBIMOJHATH JIUIIb IPOCTEHIITNE
MPaKTUYECKUE 3aJaHus Me1arora.

B uensx onpeaeneHuss ypoBHS YCBOEHHMS MPOrPAMMBI  yUalIUMUCS
OCYILECTBIISIIOTCS] AMATHOCTUYECKUE CPE3bI:

- BXOJHAsl IMarHOCTHKA Ha OCHOBE aHaJIM3a BHIOPAHHOHN yJaIlTUMHUCS POJIK B
JIMarHOCTUYECKOW WIPEe M CTENEHU HMX Yy4YacTUsl B pPealN3alHuHd OTHAECIbHBIX €€
ATAlOB, TJ€ BBISCHIETCS HAYaJbHBIA YpPOBEHb 3HAHWUM, YMEHUN U HaBBIKOB
y4aluxcs, a Tak’Ke BBISIBISIOTCS UX TBOPUECKHE CIIOCOOHOCTH;

- TPOMEXKYTOYHasi JUAarHOCTHUKAa TIO3BOJISICT BBISIBUTh JIOCTUTHYTHIMHA
JTAHHOM JTare YpOBEHb 3HAHUM, YMEHUN M HABBIKOB y4YalllMXCS, B COOTBETCTBHUU C
pEanvu30BaHHOW TPOEKTHOW  AEATENbHOCThIO. [Ipemmararorcsi  BBINIOJIHEHUE
MPAKTUYECKUX 3aIaHUI, KOHTPOJIbHBIE TECTHI;

- UTOTOBAsI IMArHOCTHKA MPOBOJUTCS B KOHIIE y4eOHOTO Kypca (BBICTABKa U
3allliMTa TBOPYECKHX MPOEKTOB) U MPEANOJAraeT KOMIUIEKCHYIO MPOBEPKY
o0pa3oBaTeNbHBIX PE3YyJIbTATOB IO BCEM KJIIOYEBHIM HampaBlieHUsM. JlaHHBIN
KOHTpPOJIb MO3BOJISIET MPOAHAIM3UPOBATH CTENEHb YCBOEHUS IMPOTPAMMEBI
YUAIIUMUCS.

JIOCTUTHYTBIEC y4allUMCs 3HAHUS, YMEHUSI U HABBIKUA 3aHOCSITCA B CBOJHYIO




TaOJIMIly PE3yNbTaTOB O0yUEHUSI.

Croanasi Tabiuua pe3yJbTaToB 00yUeHHs 0 MOTYJII0
o0 00pa3oBaTENbHON MTPOrpaMMe JOMOJTHUTENILHOTO 00pa30BaHus IeTen

I'pynima Ne
Ne
[IpakTnueckue Bocnurarens
n/m oOU Teopernuec TBopueckue
YMEHUS U HbIE Htoro
yyamierocsi | Kue 3HaHUs CIOCOOHOCTH
HaBBIKH pe3ybTaThI
1.
2.
3.
[lemaror a/o

(I)OpMLI noaBeaACHUA HTOI'OB peaau3danumn IIOHOJIHHTEJIBHOﬁ
nporpaMmabl: Yy4aCcTH€ BO BHYTPCHHHX MCPOIPHUATHAX MHHHU-TCXHOIIApPKaA,
MYHHUIUIIAJIBHBIX H 001aCTHBIX MCPOIIPUATHUAX, 3allluTa IIPOCKTA M CO3OaHHUC
IIPOTOTHUIIA UJIN I'PYIIIIOBBIC COPCBHOBAHMU.

OueHka ypoBHeii 0CBOEHUSsI IPOTrPaAMMbI
Yposuullapamerpsl IToxka3aresan
VYyanmiics 0CBOWI MaTEpHUAII B IIOJTHOM
oObeMe.3HaeT ¥ MOHUMAET 3HAUCHUE
TEPMUHOB, CAMOCTOSITEIIbHO OPUEHTUPYETCS
B COJIEPYKaHUU MaTepHualla o TeMam.
y4YalUics 3aMHTEPECOBAH, MTPOSIBIISIET
YCTOWYMBOE BHUMAHHE K BBIIIOJHEHUIO
3aaHUN
VYyammiicst cnoco0eH NpUMEHSTh
MPAKTUYECKUE YMEHUS U HABBIKU BO BPEMSI
BBITIOJIHEHUS CAMOCTOSITENbHBIX 3aJaHUM.
[IpakTnueckue [IpaBWIBHO M 1O HA3HAYEHUIO IPUMEHSET
YMEHUS U HaBBIKK | MHCTPYMEHTHI. Pab0Ty akKypaTHO TOBOAMT 110
KOHIIa.MO>XET OLEHUTh PE3yJIbTAThI
BBITIOJIHEHHSI CBOETO 3aJaHUs U AaTh OLEHKY
pabOoThI CBOETO TOBAPHIIA
Yyammiicst cnocoO6€eH y3HaTh U BBIJICTUTh
00BEKT(KOHCTPYKITHIO, YCTPOUCTBO).
VYuyarmuiics ciocoOeH coopaTh 0OBEKT U3
TOTOBBIX YaCTEH WM IOCTPOUTH C MTOMOILBIO
MHCTPYMEHTOB. Y4aluiicsi cnocooeH
BBIICJISITH COCTABHBIE YACTH OOBEKTA.
Vyamuiics crioco0eH BUAOU3MEHUTD WIN
npeodpa3oBaTh OOBEKT MO 3aJaHHBIM
napameTpam. Yyanuiicsi cnoco0eH u3

Teopernueckue
3HAHUS

Brnicoxkui

YPOBeHb
(80-100%)

Konctpykropckue
CIIOCOOHOCTH




peoOpa30BaHHOTO WM BUIOU3MEHEHHOTO
00BEKTa, MU €T0 OTACIBHBIX YacTel
coOpaTh HOBBIM

Cpenunnii
YPOBeHb
(50-79%)

Teopernueckue
3HAHUSA

Vyamuiicst ocBOMI 0a30BbIC 3HAHUS,
OPUEHTUPYETCS B COJICP)KAHUN MaTepuasa 1o
TeMaM, WHOTIa 00OpaIiaeTcs 3a MOMOIIBIO K
IIEIarory. Y4amuncs 3auHTEpECOBaH, HO HE
BCEr/ia MPOSIBIISIET yCTOMYMBOE BHUMAHHE K
BBITTIOJIHEHHUIO 3aJaHUs

[IpakTnueckue
YMEHHS U HaBBIKH

Vyamuiics BiaageeT 0a30BEIMU HaBBIKAMHU U
YMEHHSIMU, HO HE BCETJ]a MOXKET BHITIOJTHUTh
CaMOCTOSITeIIbHOE 3a/IaHKe, 3aTPYAHIETCS U
MIPOCUT MOMOIIH neaarora. B padote
JIOITyCKaeT HEOPEKHOCTD, JIeJaeT OITMOKH, HO
MOKET YCTPAHUTDh UX MOCJIC HABOSAIIMNX
BOIIPOCOB MJIM CAMOCTOSITeNIbHO. OLEHUTH
PEe3YyAbTaThl CBOCH JIEATEIIBHOCTH MOXET C
MMOJICKa3KOH Iienarora

KoncTpykTopckue
CIIOCOOHOCTH

VYyamuiicst MOKET y3HATh U BBLACIUTHh OOBEKT
(KOHCTPYKIIHIO, YCTPOUCTBO). Yyaluiics He
BCETJa CIIOCOOEH CaMOCTOSATENBHO pa3o0parh,
BBIJICJINTH COCTABHBIE YaCTH KOHCTPYKLUU.
VYyamuiics He cnocoOeH BUIOU3MEHUTD WIH
npeoOpazoBaTh OOBEKT MO 33JaHHBIM
napaMmerpam 0e3 MoACKa3KH Meaarora

Hu3zkuit
YPOBEHb

(MeHBbIIE
50%)

Teopetnueckue
3HAHMS

Yuamumiicst B1ageeT MUHUMAJILHBIMU
3HAaHUSAMU, OPUECHTUPYETCS B COJICPKAHUU
MaTepuasa 1o TeMaM TOJIbKO C TOMOIIBIO
rnejaarora

[IpakTnueckue
YMEHUS U HABBIKU

Vyammiics BiIajieeT MUHUMAaJIbHBIMHA
HayaJbHbIMU HaBBIKAMHU U YMEHUSIMH.
VYyamuiicst cnocoO0eH BBIMOTHATH KaXIyIo
omepaluio TOJIbKO C MOACKA3KOM Ieaarora uiu
toBapuulen. Hescerna npaBuiibHO NpuUMEHSIET
HEOOXOIMMBIA HHCTPYMEHT HJIHA

HE UCIOJIb3yeT BoBce. B paboTe nomyckaer
rpyObie OIMMOKH, HE MOXKET X HAUTH UX JIaXKe
nocJie ykazanusi. He cmoco6eHcaMOCTOATENBHO
OIICHUTH PE3YJIbTATHl CBOCH PaObOTHI

KoncTpykropckue
CIIOCOOHOCTH

VYyammuiics ¢ moJACKa3KoM meaarora Mo>xeT
Y3HAaTh U BBIJEIUTH O0BEKT (KOHCTPYKIIHIO,
YCTPOMCTBO). YUaluiics ¢ MoACKa3Kon
neaarora CocoOeH BhIICTSTh COCTaBHBIC
yacTu o0bekTa. Pazo0paTh, BbIIETUTH
COCTaBHbIE YAaCTH KOHCTPYKIIHMH,




BUJONU3MECHUTDH NN Hp606pa3OBaTB 00BEKT 10
3aJlaHHBIM ITapaMeETpaM MOKET TOJILKO B
COBMECTHOU pa60Te C IIcaarorom
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