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1. IlosicHUTeIbLHAS 3aIIUCKA

JlononHuTenbHas — oOuieoOpa3oBarenbHas — 00IIepa3BUBaIOIas MporpaMma
«IIpakTdeckass poOOTOTEXHHMKA HA OCHOBE KOHCTPYKTOpa MPOTPaMMHUPYEMbBIX
MOJEIENH  HHKEHEPHBIX  CHCTEM»  SBIIETCA  NPOIPAMMOM  TEXHUYECKOU
HANIPABJIEHHOCTH.

AKTYaJIbHOCTH NMPOrPpaMMBbI 3aKJIIOYAETCS B TOM, YTO B HACTOSIIEE BPEMS B
Camapckoil 00jacTy HaOMIOAAaeTCsl TMOBBIINICHHBIH HHTEpEC M HEO0OXOJAUMOCTh B
Pa3BUTUHM HOBBIX TEXHOJOTHUW, D3JIEKTPOHHKW, MEXAaHWKA W MPOrpaMMHUPOBAHMUS.
VYenexu crpanbl B XX| Beke ONpenessitoT HE NPHUPOAHBIE PECYPChl, @ YPOBEHB
VMHTEJUIEKTYaJIbBHOTO  NOTEHIMAala, KOTOPBIM  ONpENEeisieTcs YPOBHEM  CaMbIX
MEePEIOBbIX HAa CETOAHSIIHUM JIEHb TEXHOJOTHM. YHHMKaIbHOCTh O0OpPa30BaTEIIbHOU
POOOTOTEXHUKH 3aKIIOYAeTCsl B BO3MOXKHOCTH OOBEIMHUTH KOHCTPYUPOBAaHUE U
OpOrpaMMHUpPOBaHWE B OJHOM Kypce, YTO CHOCOOCTBYET HMHTETPUPOBAHMIO
npenojaBanusi UHPOPMATUKH, MATEMATUKHU, (PU3UKHU, YEPUCHHUS], €CTECTBEHHBIX HAyK
C Dpa3BUTHEM HHXCHEPDHOIO MBIIUICHHUS, YEepe3 TEXHUYECKOE TBOPYECTBO.
TexHuyeckoe  TBOPYECTBO —  MOIIHBIM  HMHCTPYMEHT  CHHTE3a  3HAHWU,
3aKJIa/IbIBAIOIIMIA TMPOYHBIE OCHOBBI CHUCTEMHOrO MbIIUIEHUS. TakuMm oOpazom,
MHXEHEPHOE TBOPYECTBO U JAaOOpPATOpPHBIE MCCIENOBAHUS — MHOrOrpaHHas
NEeATENbHOCTh, KOTOpas JOJDKHA CTaTh COCTAaBHOW YAaCTBIO ITOBCEIHEBHOW >KU3HU
KaXXJI0T0 00y4aroIerocs.

OTauvuTeIbHbIE 0COOCHHOCTH MPOrPaAMMBI.

IIpoepamma peanuzyemcs na b6aze obpaszoeamenvHozo yeumpa « Touxa Pocmay.
Kaxnprii pasgen oOydeHUsT TIpEACTaBIE€H Kak dTanm  paboThl  CBSI3aHHBIA €
KOHCTPYHUPOBAHHUEM, IPOrPAMMHUPOBAHUEM, IPAKTUYECKON 3aJa4en.

CopnepxaHue TMporpaMMbl OPUEHTHPYET OOY4YaIOMIMXCS Ha IOCTOSIHHOE
B3aUMOJEHUCTBUE JPYyr C JPYTOM M TNPENOAABATEIEM, PEIICHUE IPAKTUYECKHUX
(KOHCTPYKTOPCKHUX) MPOOJIEM OCYIIECTBISIETCSI METOJIOM MPOO U OMIMOOK U TpeOyeT
INOCTOSTHHOTO ~ YJIYYILIEHUS W TEPeCTPOMKH pPOOOTU3UPOBAHHBIX MOJENEH IS
ONTHUMAJIBbHOIO PELICHMS MOCTABJICHHOM INMPAKTHUYECKOW 3adauyd. Takke mporpamma
OpUEHTHPYET OOy4alolIUXCsl Ha CAMOCTOSTENbHOE OOyuYeHHe, C HCMIOJIb30BaHUEM
MOJIYYEHHBIX 3HAHUI B paMKaXxX MPaKTUYECKON JeATEIbHOCTH.

[Iporpamma gaeT BO3MOKHOCTb PACKpBITh JIIOOYI0 TEMY HETPAJULMOHHO, C
HEOOBIYHOW TOYKM 3PEHHS, B3TJSHYTh HA PEIICHHE KIACCUYECKON MPaKTUYECKON
3a/1a4y 10T HOBBIM YIJIOM JUISl JOCTHKEHHSI MAaKCUMAJIBHOTO PE3yJIbTata.

AJpecar nporpamMmsl.
[Iporpamma «IIpakTuyeckas poOOTOTEXHHKA» MIpeIHa3HAYeHa A feTel oT 13
1o 15 ner.

B rpynnsl npuHrMaroTcs ooyyatouecs /-9 knaccos. ['pynmna MOXXeT COCTOSATh
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13 JIETEN OJTHOTO BO3pacTa Wi MOXKET OBITh PA3HOBO3PACTHOM.

Jlist BXOKeHus: B 00pa3oBaTeNibHbIN MPOIlecCC B paMKaX JaHHOW MPOTrpaMMBbl
HeoOxoauM 0a30BbIM YPOBEHb 3HAHUH MO MaTeMaTuke, pu3nuke U uHpopmatuke. Tak
KaKk TporpamMma pasjelieHa HA MOIYJIM U Tpearnonaraet OoJbIIoe
KOJMYECTBO MPaKTUYECKON paboThl mpeanoaaraercs (GopMUpPOBaHHE MUHU-TPYII(IIO
2 yenoBeKa B KaXKIOW) TSl JOCTHXKEHUS MaKCUMAaJIbHOTO pe3ynbrata. [lo mpuunne
HAIMYMS B Tporpamme 3aBepmiatoniero (4) Moayns, OPHEHTUPOBAHHOTO Ha
pealn3anuio COOCTBEHHOTO TMPOEKTa, MPEANOIaracTcsi BBIXOJ Ha  ydacTue
oOyJaroruxcst ¢ COOCTBEHHBbIM NIPOEKTOMB  KOHPEpPEHIMSX U TPO(UIbHBIX
MEPOTIPUATUAX BCEX YPOBHEH.

Heas mnporpammbl: QopMUpOBaHUE TMPEIACTABICHUN O TEXHOJIOTHYECKON
KyJbTyp€ IMPOM3BOJCTBA, PA3BUTHE KYJIbTYpPbl TpyJa MOAPACTAOIIMX MOKOJEHUH,
OCBOCHHE TEXHUYECKUX W TEXHOJOTMYECKUX 3HAHUU M YMEHHM, O3HAKOMJICHHE
oOydJaronmxcsi ¢ KOHCTPYHMPOBAHHEM, MPOrPAMMHUPOBAHUEM, HCIOJIb30BaHUEM
POOOTU3UPOBAHHBIX  YCTPOMCTB, OCHOBHBIMU TEXHOJOTUYECKUMH IPOIECCaMU
COBPEMEHHOTO  MPOMU3BOJICTBA, IMOATOTOBKAa OOyYarOmIMXcs K Y4acTHUIO B
KOH(DEPEHIUAX U POOOTOTEXHUUECKIX COPEBHOBAHUSX.

3aavu 1ONOJTHUTEIbHOM 001Iepa3BUBAOIIECH IPOTPAMMBI:

OO6pa3zoBartelbHbIE:

— dbopMupoBaHHE HABBIKOB MPOTOTUIHUPOBAHUS U KOHCTPYHUPOBAHUS
MoJienei poOoToB.

- 3HAKOMCTBO €  MPUHIUIIOM  paboThl W KOHCTPYHUPOBAHHUEM
POOOTOTEXHUYECKUX YCTPOMCTB;

— (opMHpOBaHNE HABBIKOB COCTABJICHHS AJITOPUTMOB U METOJIOB PEIICHHUS
OpraHU3alMOHHBIX U TEXHUKO-TEXHOJIOTHYECKUX 3a/1aY;

- OCYILIECTBJICHUE YMEHUE HAlHUCAHUSI M YTEHUS KOJa, YMEHHE
UCII0JIb30BaTh CrIOCOOBI rpaduyueckoro MPEACTABIICHUS TEXHUYECKOU,
TE€XHOJOTUYECKON U MHCTPYKTUBHOW HHPOpMaLNK;

— dbopMupOBaHHE HABBIKOB HCIIOJIb30BaHUSI OOIIEHAYYHBIX 3HAHUM 10
MpeJMETaM €CTECTBEHHO-MaTEMAaTUYECKOr0 IHMKJIa B TNPOLECCe MOATOTOBKH U
OCYIIECTBJICHUSI TEXHOJIOTHYECKUX TMPOIECCOB il OOOCHOBAHUS M apryMEHTAIlUU
PalMOHAIIBHOCTH ACSATENBHOCTH B PAMKaX MPOEKTHOU A€ TENbHOCTH;

PazBuBarorue:

— CIIOCOOCTBOBAaTh  PA3BUTUI0 TBOPYECKUX CIIOCOOHOCTEH  KaJI0To
pebeHKa Ha OCHOBE JTMYHOCTHO-OPUEHTUPOBAHHOTO MTOIX0/1a;

— Pa3BUTh UHTEPEC K pOOOTOTEXHUKE U MEXATPOHHUKE;

— pa3BUTHE TBOPUECKOTO MOTEHIMANA U CAMOCTOATEIIBHOCTH B PAMKax
MUHU-TPYTIIIBL;



— pa3BUTHE TMCUXO(PU3MYECKHX  KauecTB, OOydYaloIUXCs: MamsTh,
BHUMAaHUE, aHAJTUTUYECKNE CIOCOOHOCTH, KOHLEHTPALIUIO U T.[I.

BocnurarenpHeble:

— (opMupOBaHHE OTBETCTBEHHOT'O MO/IX0/1a K PEIICHHUIO 3a1a4 PA3INYHON
CJIOKHOCTH;

— ¢opMupoBaHHE  HAaBBIKOB  KOMMYHHUKAIlMd  Cpeld  yYaCTHUKOB
IPOrpaMMBl;

— (opMupOBaHNE HABBIKOB KOMaH/IHOM pabOTHI.

IpuHuunb 0TOOpPa CopepPKAHULA.

OOpa3oBaTenbHbIN NPOLECC CTPOUTCS C YUETOM CIEAYIOIINX MPUHIUIIOB:
1. KynbrypocooOpa3HocT U mpupogocooOpazHocTU. B mporpamme yduThIBaroTCA
BO3pACTHBIE U UHAUBHIyaJIbHbIE OCOOEHHOCTH JIETEH.
2. Cuctemuoct. [lomyueHHble 3HaHUS, YMEHUS M HABBIKU, O0YYaIOUIHECs] CUCTEMHO
MPUMEHSIOT Ha IPAKTUKE, CO3aBasi IPOECKTHYIO padoTy. DTO MO3BOJISETUCIIONB30BATh
3HAaHUSA U YMEHUS B €IMHCTBE, LEJIOCTHOCTH, peaau3ysi COOCTBEHHBIN 3aMBbICEN, YTO
CIOCOOCTBYET CAMOBBIPAXKEHUIO peOCHKA, Pa3BUTHIO €r0 TBOPUYECKOTO MOTEHIUAA.
3. KommekcHocT W mocrienoBaTeNbHOCTH.  Peanusarnust  3TOro  MpUHIMIA
OpEenoiaraeT IMOCTENEHHOE BBEACHHE OO0YYaroUIMXcsi B MHUP POOOTOTEXHUKU MU
ABTOMATHU3aLMH YCTPOMCTB.
4. HarnagnocTy. Mcnosib30BaHUE HATIISIIHOCTH MOBBIIIAET BHUMAHUE 00yYarolnXcs,
yrayOnsieT MX HWHTEpeC K HM3y4YaeMOMYy Marepuainy, CHOCOOCTBYET pa3BUTHIO
BHHMaHMs, BOOOPaKEeHHUsI, HAOII0JaTENbHOCTH, MBIIIICHUS.

OcHoBHBIC (P OPMBI M METO/BI.

B xome peanuszanuu nOporpaMmbl  MCIHOJIB3YIOTCS — clieayromue (opMbl
00y4YeHuUs:

[lo oxBaTy meTei: rpynmnoBble, KOJJIEKTUBHBIE.

[To xapaktepy yueOHOM ESITEIbHOCTH:

- Oecenpl  (BOMPOCHO-OTBETHBIM METOJI AKTHUBHOTO  B3aWMOJICUCTBUS
nejarora U OOydYaloOIIMXCSl Ha 3aHATHUSAX, UCIOJb3YEeTCS B TEOPETHUECKOM YacTh
3aHATHSA);

— 3allldTa MPOEKTa (MUCIOIb3YyeTCs Ha TBOPYECKHUX OT4YeTaX, (pecThuBaisx,
KOHKYypcCax, Kak UTOT MpoJieJIaHHON paboThI);

— KOHKYpPCHI U pecTuBaiu ((hopmMa UTOrOBOro, HHOTAA TEKYLIEr0) KOHTPOJIS
IPOBOJUTCS C LENbI0 ONpENETCHUs YPOBHS YCBOEHHUS COAEpKaHWs 00pa3oBaHUS,
CTETNIEHU MOJTOTOBJICHHOCTH K CaMOCTOSITENIbHOM paboTe, BBISBICHHUS HauOojee
CIOCOOHBIX U TAJIAaHTIMBBIX JIeTEH);

— MPAaKTUYECKHE 3aHATUSA (IIPOBOIATCA IOCIE H3YYEHHS] TEOPETUUYECKUX
OCHOB C II€JIbI0 OTPAOOTKH MPAKTUUECKUX YMEHUN U U3TOTOBJICHUS POOOTOB);



— HaOmoeHue (MpUMEHSIeTCS TpH HM3YyYEeHUH Kakoro-iudo oO0BeKTa,
PEAMETOB, SIBIICHHI).

Ha 3anstusx cosmaercs atmocdepa A0OpOKeNaTeNIbHOCTH, TOBEPUS, YTO BO
MHOTOM TIOMOTAeT Pa3BUTHIO TBOPYECTBA W WHHUIMATUBBI peOeHKa. BrimomHnenue
TBOPYECKUX 3aJaHU MOMoOraeT peOeHKY B NPUOOPETEHUH YCTOWYUBBIX HABBIKOB
paboTHI C pa3IMYHBIMU MaTEpUaIaMU U UHCTPYMEHTaMU. Y 4acThe IeTel B BBICTaBKaX,
(pecTuBaIAX, KOHKypcaxX pa3HbIX YpPOBHEH SIBJISETCS OCHOBHOM (POPMOI KOHTpPOJI
YCBOEHHUSI MPOrpaMMbl OOyUEHUSI U AUATHOCTUKHM CTENEHH OCBOEHUS MPAKTUYECKUX
HaBBIKOB PEOCHKA.

MeToabl 00yueHus.

B mpouecce peanuzanuu MporpaMMbl HCIONB3YIOTCS Pa3jHYHbIe METOJIbI

00yueHus.
1. Meroapl oOpraHu3allMi M OCYIIECTBIICHUS Y4EOHO-TIO3HABATEIHLHON
NEeATETLHOCTH:

— CIIOBECHBIC (pacckas; JICKIHs, CeMHHAp; Oecena; pedeBas WHCTPYKITHUS;
YCTHOE W3JIOKEHUE; OOBSICHEHHME HOBOTO MaTepuajia W CIOCOOOB BBITIOJIHEHUS
3a/1aHusl; OOBSCHEHUE TMOCIIEI0BATEILHOCTH ACHCTBUN U COACpKaHUS; 00CYKIICHUE;
Mearoruaeckas OreHKa mporecca AesITeIbHOCTH U €€ Pe3yJIbTaTa);

— HarJIsiIHbIE (ITOKa3 BUCOMATEPUAIOB M WILTIOCTPALIUiA, ITOKa3 MeJarorom
NpUEMOB HUCIIOJHEHHUS, TOKa3 Mo oO0pasily, JAEMOHCTpalus, HaOMIOAeHU 3a
npeIMeTaMu M SIBICHUSMH OKpYKAloIIEro Mupa, paccmaTpuBaHue Gortorpaduid,
CJIalJIoB);

— PAKTUYECKU-ICHCTBEHHbIE (YIMpPaXHEHUS Ha Pa3BUTHE MOTOPHUKH
MajblleB pyK (MaJIbUYMKOBAas TUMHACTHKA, (U3KYJIBTMHHYTKH; BOCIHTHIBAIOIINE U
UTPOBBIC  CHUTYyallMHM; pPYYHOM TpyA, H300pasuTelbHas ¢  XYJOKECTBEHHAas
NeSITeIbHOCTD; TPEHUHTH);

— POOIEMHO-TIOMCKOBBIE (CO3/IaHKE poOIeMHOM CUTYaIlWH,
KOJUIEKTUBHOE 00CY>KJIEHUE, BBIBOIbI);

— METOJIBI CaMOCTOSITENIbHOM pa0oThl W PabOTHI MOJ PYKOBOICTBOM
neaarora (Co3aaHue TBOPYECKUX MPOSKTOB);

- nHopmarmonHeie  (becega, paccka3, cooOiieHue, OoObSICHEHUE,
WHCTPYKTaX, KOHCYJbTHPOBAHUE, MCIOJIB30BAHUE CPEACTB MacCOBOM WH(OpMaIuu
JUTEPATYPHI U UCKYCCTBA, AaHAIN3 PA3IUYHBIX HOCUTENECH nH(GOpPMAIH, B TOM YUCTIE
WNuTepHeT-ceTn, NEeMOHCTpaIusi, OJKCIepThU3a, 0030p, OTYeT, WLIIOCTPAIs,
KHHOIIOKAa3, BCTpeUYa C MacTepaMU HAPOIHBIX MTPOMBICIIOB, BHIITYCKHUKAMHU ).

— noOyAUTENbHO-0IIEHOYHBIE (MeJaroruueckoe TpeboBaHUe U MOOILIPEHUE
MIOPUITAHKE U CO3/IAHNE CUTYyAIMH YCIIeXa; CaMOCTOATeNIbHas paboTa).

2. Metoasl KOHTPOJST W  CaMOKOHTpoyis 3a  3(PPEeKTHBHOCTHIO  y4eOHO-



MMO3HABATEIILHOM JIESITEIIbHOCTH:

— YCTHBI KOHTPOJIb U CAMOKOHTPOJH (Oecema, paccka3d ydeHUKa, OOBSICHEHHE,
YCTHBIHN OIpOcC);

— TPAaKTUYECKUH KOHTPOJIb ¥ CAaMOKOHTPOJIb;

— HaOmoeHus (M3yUYeHHEe 00yJaroIUXCs B IIpoIiecce 00yUeHus ).

Bribop wmeToma o0yueHUs 3aBHCUT OT COJCpKAHHWS 3aHSATHH, YPOBHS
MTOJATOTOBJICHHOCTH U OIbITa oOy4Jaromuxcs. MHbopMamoHHO-PEENTUBHBIA METO]T
MPUMEHSACTCS Ha TEOPETHUYECKHX 3aHATHSAX. PempoayKTHBHBIM MeTON OOydeHUs
UCIIOJIB3YeTCSI Ha TMPAKTUYECKUX 3aHATHSAX IO OTpabOoTKe NPUEMOB U HABBIKOB
onpenenéHHoro Buaa padot. MccnenopaTenbCkuii METO MPUMEHSIETCSI B paboTe Hal
TEMaTUYECKUMH TBOPUECKUMHU MTPOCKTaAMHU.

Jist  co3gaHusi KOMQOPTHOTO TICHXOJIOTMYECKOTO KIMMAaTa Ha 3aHITHSIX
MIPUMEHSIOTCS CIICAYIONINE TEeIaroTHYecKue MPUEMBI: CO3/IaHWE CHUTYallud ycIiexa,
MoOpajbHas  TOJACpX Ka,  OJ0OpeHue, TOoxXBaja,  MOOLIPEHHE,  JOBEpHE,
no0poskenaTeIbHO-TpeboBaTebHAs MaHepa.

B xoJie peanuzamuu nporpaMMbl HCTIOTIB3YIOTCS CIEAYIOIINE THIIbI 3aAHSITHIA:

— KOMOMHUPOBAaHHOE (COBMEIICHUE TEOPETUYECKOM U MPaKTUYECKOU
JacTel 3aHATHUS; IPOBEPKA 3HAHUK paHee N3YUEHHOTO MaTeprasa; M3JI0KCHHE HOBOTO
MaTepuasia, 3aKpeIUIeHHEe HOBBIX 3HaHWW, (OopMUpOBaHME YMEHHM TMepeHoca u
NPUMEHEHUS 3HAHUM B HOBOW CUTYaIlH, HAa MPAKTHKE; OTPAOOTKA HABBIKOB HYMEHUH,
HEOOXOIUMBIX MPU U3TOTOBIIEHUU MTPOTYKTOB TBOPUECKOTO TPY/Ia);

- TEOPETUYECKOE (COOOIIEHNE U YCBOCHUE HOBBIX 3HAHUM TTPU 0OBICHEHUH
HOBOW TEMBbI, HM3JI0)KEHWE HOBOTO MaTepuaja, OCHOBHBIX MOHSITHH, ONpEIeIcHUe
TEPMHUHOB, COBEPIIICHCTBOBAHUE U 3aKPEIIJICHUE 3HAHUN );

— JTUArHOCTUYECKOe (TIPOBOAMTCS IS ONpPENENICHUST BO3MOXKHOCTEH W
CIIOCOOHOCTEW peOeHKa, YpOBHS TIOJYYCHHBIX 3HAHHWM, YMEHHH, HaBBIKOB C
HCITOJIb30BAaHUEM TECTHUPOBAHMS, AHKCTHPOBAHUSA, COOECETOBAHUS, BBIMOTHCHUS
KOHKYPCHBIX U TBOPUYECKHX 3aJIaHUM );

— KOHTPOJIbHOE (TMPOBOAMTCS B ICNISIX KOHTPOJS W TPOBEPKH 3HAHUH,
YMEHUI 1 HABBIKOB 00YYAIOIIErocst 4epe3 CaMOCTOSTENIbHYIO U KOHTPOJIBHYIO padoTy,
WHAMBUIyalIbHOE CcoOeceloBaHue, 3a4eT, aHajdu3 TOJIYYCHHBIX pPe3yJbTaTOB.
KoHTponbHBIE 3aHATHS TPOBOIATCSA, KaK IMpaBUJIO, B paMKaxX aTTECTaIluu

obOyuaromuxcsi (1o MpoMACHHON TeMme, B Hadaje y4yeOHOro Tojia, 1Mo OKOHYAHUHU
MIEPBOTO TOJYTOAMUS U B KOHIIE y4eOHOTO To/1a);

— MPAKTUYECKOE (SIBJISETCS OCHOBHBIM THIIOM 3aHSATHN, MUCIOJIb3YyEMBIX B
nporpaMme, Kak TMpaBWIO, COACPKHUT TOBTOpEHUE, OO0OOIIEHHEe W YCBOCHHE
MOJIYYCHHBIX 3HAaHWW, (OPMHUPOBAHWE YMEHHUW W HABBIKOB, WX OCMBICJICHUEC W
3aKpETUICHUE Ha MPAKTUKE MPU BHITIOJHCHUN U3ACIUNA U MOJENeH, HHCTPYKTAX MPHU



BBITIOJTHCHUH TTPAKTUYECKHUX PaOOT, MCIIOJIH30BAHNE BCEX BUIOB MPAKTHK);

— BBOJHOE 3aHATHE (MPOBOAUTCS B Hauyaje Y4YeOHOro roja ¢ IEJbIo
3HaKOMCTBa C OO0pa30BaTENbHOW MPOrPaMMOM, COCTAaBJICHWE WHAWBHIYaTbLHON
TPACKTOPHH OOYUCHHS;, a TAKXKE MPH BBEJCHUH B HOBYIO TEMY ITPOTPAMMBI);

— UTOTOBOE 3aHATHE (IIPOBOAMTCS IOCIEC M3YYCHHS OOJBIIONH TEMBI WIIH
paszena, Mo OKOHYaHWHM TOJYroaus, KaKIOTo y4eOHOro roja W IOJHOTO Kypca
0o0yueHus ).

[lnanupyemble pe3yabTaThl

[lo mroram oOydeHHs MO MpOrpaMMe pPeOEHOK IEMOHCTPHUPYET CIEAYIOLINE
pE3yJbTaTHI:

— 3HAET NPHUHIMUIBI IMOCTPOCHHUS KOHCTPYKIUU POOOTOTEXHUUECKUX
YCTPOWCTB Ha IIPOTPAMMHOM YIIPaBJICHUN MUKPOKOHTpoIiepoM Arduino;

— 3HAeT 0a30BbIE€ OCHOBBI AJITOPUTMUBALINH;

- IpaBUja TEXHUKU O€30MacHOCTH MpU pPabOTe € 3JIEKTPOHHBIMH U
METaJUIMYECKUMU 3JIEMEHTAMH;

— yMeeT pa3pabaThIBaTh YHUKAJIbHbBIE KOHCTPYKIMHU TUISt
POOOTOTEXHUYECKUX 3a/1a4;

— o0JiajaeT HaBbIKaMH MPOTPAMMHUPOBAHUS M UTEHUS UYKOTO KOJA.

MexaHu3M oLleHMBaHUsI 00pa30BaTeJIbHbBIX Pe3yJbTATOB.

YPpOBEHBb TEOPETUUECKUX 3HAHUI.

- Huskuii ypoBeHb. OOyuwaromuiicsi 3HaeT (PparMEeHTapHO H3YYEHHBIN
matepuain. MW3noxeHue Marepuana cOMBUMBOE, TpeOyrolee KOPPEKTUPOBKU
HaBOSIIIUMHU BOIIPOCAMHU.

— Cpennuii ypoBeHb. O0yuaronuiics 3HaeT U3y4eHHBIN MaTepua, HO IS
MTOJIHOTO PACKPBITUS TEMBI TPEOYIOTCS JJOTOTHUTENBHBIE BOITPOCHI.

- Bricokuii ypoBeHb. OOyuaronuiics 3HaeT U3y4eHHbIN MaTepuai. Moxer
JaTh JIOTUYECKU BBIJEP’KAHHBIA OTBET, JEMOHCTPUPYIOLIUMNA IOJHOE BIIaJIEHUE
MaTepHAJIOM.

YpoBEHb TMPAKTUYECKMX HABBIKOB W yMEHHUH. BiajieHue TEeXHOIOTUsIMHU
MPOEKTUPOBAHMSI, KOHCTPYUPOBAHMS M IPOTPAMMUPOBaHUS POOOTAa.

- Huskuii ypoBenb. TpeOyercsa mnomolib Menarora npu cOOpke U
MPOrpaMMHUPOBAHUMU.

— Cpennuit ypoBeHnb. TpeOyeTcss MEpHOIUYECKOE HAMOMUHAHUE O TOM,
KaKue TEXHOJOTMM W METOAbl NpH MNPOEKTUPOBAHUUM U COOPKH HEOOXOIUMO
MIPUMEHSITh.

- Boeicokuii  ypoBeHb.  CaMOCTOATENBHBI  BBIOOP  TEXHOJIOTHH

KOHCTPYKIHUU, SI3bIKA KU THUIIA ITPOT'PAMMBI.



CrocoOHOCTh CO3MaHMs U3ACIIUIA U3 COCTABHBIX YacTel Habopa.

— Huzkwuit ypoBenbs. He MoskeT coznate uzaenue 0e3 MOMOIIM NeAarora.

- Cpennuii ypoBeHb. MOXKET co3aTh U3IETUE TPU MOJICKA3KE Neaarora.

— Boicokuii  ypoBeHb. CHocoO€H CaMOCTOSATEIBLHO CO3/1aTh W3JeNue,
IPOSIBIISISE TBOPUYECKUE CITIOCOOHOCTH.

@®opMbl OABEICHUS UTOTOB PeaIu3alu NPOrpaMMmbl.

OtcnexxuBaHue pe3yabTaToOB 00Pa30BaTEILHOTO MPOIECCa OCYIIECTBISIETCS TI0
pe3ylbTaTaM BBITOJIHEHHUS TIPOCKTA.

[Tpu moaBeIEcHUM UTOTOB OCBOSHUS IIPOTPAMMBI HCTIONB3YIOTCS:
— oTpoc;

- HaOII0CHUE;

— aHaJIN3, caMOaHaJIn3,

- coOeceoBaHue;

— BBHITIOJTHEHUE TBOPYECKHUX 3aJIaHUIM;

- Ipe3CHTAINH;

- y4acTHe JETeil B BBICTABKAX, KOHKYpcax U (PECTUBAISAX PA3THMUYHOIO
YPOBHSI, COTJIACHO Y4€OHOMY IJIaHY U y4€OHO-TEMaTHYECKOMY IUIaHy.



3. Y4yeOHO-TEeMATHYCCKHUH IIJIAH

Paszaen Te KoJ1-Bo yacos ®opma
Ma TeOp | MPAaKT | Bce | NMOABEAEH
ust uKa ro ust
UTOTOB
OcHOBHEIE 1. BBogHoe 3andrue: 1 0 1 Ompoc
TIPUHIIATTBI Martepuaibiu UHCTPYMEHTHI,
MOCTPOCHUS UCTIONb3yeMbIe JJIs1 PaOOTHI.
poboToTexHuyec 2. Pu3ndecKue 1 1 2 Omnpoc
KHUX CHUCTEM. TIPUHIIATIBI
MOCTPOCHHUS POOOTOB.
3. Koncrpykiuu u 1 0 1 Ompoc
Pa3HOBHIHOCTH
pPOOOTOB.
MukpokoHTposut (1. MUKpOKOHTpoOILIE 0 2 2 Ompoc
ep Arduino.ITepBas
. I[lepudepus.  |[mporpamma.
[TporpammupoBa |2. ba3zoBsie 2 0 2 | TIpocmotp
HUE MpOTrpaMMHBIC
byHKIIUU.
3. [lepudepuitanie 0 2 2 | TIpocmotp
YCTPOMCTBA.
4. Perynsitopsl. 0 2 2 Munu-
Ynpasnsroniee MPOEKT
BO3JICVICTBUE.
YuuBepcanpHas |l. DnemenTHas 60aza 0 1 1 Omnpoc
riatdopma HaOopa.CrannapTHas
uccieaoBarense [miatdopma.
KUX3a/1a4 2. BapuaHTbl OCTPOCHUS 0 1 1 | IIpocmotp
MaHHIYJIATOpA. 3axBaT
0oO0BEKTA.
3. Monynb 0 1 1 | IIpocmotp
TEXHUYCCKOTO3PEHUSI.
4. Ilepemenienue 0 2 2 Munu-
00BEKTOBPA3IUYHON MPOEKT
(GbopMBbI U LIBETA.
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[IpoexkT.

1. TemaTuka mpoeKTa.
CopeBHOBaTENbHBIN
po6oT. [IpoekTHas
POOOTOTEXHUKA.
Paznuare po6oTOB.

onpoc

2. [Toctpoenue 3d-
MOJICIIH.
KoHcTpyupoBaHue
MOJICIIH.

IIpocmoTp

3.
[IporpammMmupoBaHue.
Hanucanue
MIPOTPAMMBI.
OTtmangka u
YIIy4IlICHUE
MPOTPaAMMBL.

IIpocmoTp

4. IloaroroBka u 3aiura
MPOEKTA

3ageTt
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2. Conep:kaHue NporpamMmmbl
Pa3nen «OcHOBHBbIE MPUHIIUIBI MOCTPOEHUsSI POOOTOTEXHUYECKHUX CHCTEM.

Tema 1. BBogHoe 3ansiTue: MaTepuanbl 1 UHCTPYMEHTHI, UCIIOJIb3yEMbIE JJIS
pabotel. Teopus: [IpuHIMIIBI 1 BApUAHTHI MOCTPOCHUSI POOOTOTEXHUUYECKUX CHUCTEM.
PaccmarpuBatrorcs Pa3HOBUIHOCTH CYILIECTBYIOIIHUX POOOTOTEXHUYECKHUX
KOHCTPYKTOPOB, =~ OCHOBAaHHBIX Ha MHKPOKOHTpoJuiepax cemeiictea ARM.
PaccmarpuBaroTcss MHCTPYMEHTBI ISl paOOThI, MpaBuila M CIOCOOBI COCIUHEHUS
ANMEKTPUIECKUX MTPOBOJIOB, CEPBUCHI JJIS1 IOCTPOCHUS TTOJTOOHBIX CXEM, DJIEKTPOHHBIC
CUMYJISITOPBI KOHCTPYKTOPA.

dopMmbl 3aHATUI: JIeKIUs, Oecea.
Tema 2. ®uznveckre MPUHITAIIB TOCTPOCHHS POOOTOB.

Teopus: OcHOBHBIE MPUBOJAHBIC MEXAHU3MbI. MeXaHU3MbI 3aXBata.

Crenenb cBO0O1bI. MaHUMYJISITOPHI.

[IpakTuka: cOopka ©0a30BBIX DSJIEKTPUUYECKUX CXEM, pacyeT (PU3HMYECKUX
XapaKTEPUCTHK YCTPOUCTBA.

®opMbl 3aHATHN: Oecea, MPAKTUYECKOE 3aHSTHE.
Tema 3. KoHCTpYKIIMHM U pa3HOBUIHOCTH POOOTOB.
Teopus: Pa3HOBUAHOCTH MOABUKHBIX POOOTOB.
dopMbl 3aHATUH: JeKIus, Oecena

Paznea «MukpokonrpoJuiep. llepudepus. IIporpammupoBanue.

Tema 1. Mukpoxontposuiep Arduino. [lepBas nporpamma.

Teopusi: MukpokoHnTposuiep. YcraHoBka U Hactpoika [10O. 3anmyck mepBbIX
IIPOTPaMM.

IIpaktuka: HacTpoiika MUKpOKOHTposuiepa sl pabOThl, YCTaHOBKA U
Hactpoiika [10, 3arpy3ka u ycTaHOBKa JipailBepoB, OMOIHOTEK.

dopMbI 3aHATUI: TpaKTUYECKas padoTa.

Tema 2. ba3oBbie MporpaMMHbIe PYHKIUU.

Teopus: [lepeMeHHbIe, TUIIBI TaHHBIX, (DYHKIIMH.

[Ipaktuka: cOopka ©0a30BbIX MHHHU-KOHCTPYKLIMM C  IPOrpaMMHBIM
YIPABICHUEM.

dopMbI 3aHATUI: TpaKTUYECKas padoTa.
Tema 3. Ilepudepuiinbie ycTpoiicTBa.

Teopus: Jatuuku v Moayito nonojiHeHus. CrocoObl MOJKIIOYEHUS.
[Ipaktuka: [loaknroyeHne Bcex AAaTUMKOB, BXOASAIIMX B KOMIUIEKT Habopa,
IIpOrpaMMHUpOBaHUE. BrInoNIHEHNE MUHU-3aJaHUM.
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@OopMBI 3aHATUI: ITIPAKTUYECKOE 3AHATHUE.

Tema 4. Perynstopsl. Ynpasisroliee BO3ICHCTBHE.
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Teopus: paccMoTpeHre ©0a30BBIX PETYISATOPOB, TMO3BOJSIONIUX  POOOTY
epeMeNIaThesi B MPOCTPAHCTBE. PerynsTopsl.

[IpakTuka: cOopka KIacCUueCKOU JBYXMOTOPHOM MIaT(OPMBI, BBIMOJTHEHUE
MUHU-TIPOEKTA.

DopMBI 3aHATUN: TPAKTUYECKOE 3aHITHE, POCKTHAS JEATEILHOCTD.
Pa3nen «YHuBepcajbHasi iiaTgopMa ucciaea0BaTeIbCKUX 3a1aU»
Tema 1. DnemenTtHas 6a3a Habopa. CtangapTHas miatdopma.
Teopus: CrarmapTHas AByXMOTOpHas tuiatopma

[IpakTuka: cOopKa KIACCHYECKOW NBYXMOTOPHOU TUIAT(OPMBI, MPOE3 O
JIMHUU U BIOJb CTEHBI.

@OopMBI 3aHATUI: TPAKTUYECKOE 3AHATHUE.

Tema 2. BapuaHTbl NOCTPOCHUSI MAHUIYJISATOPA. 3aXBaT OOBEKTA.

Teopus: BapuaHTbl MAHUITYISIHUOHHBIX pOOOTOB. MeXaHU3MbI 3aXBata.

[IpakThka: cOOpka  KJIacCHYECKOM  JBYXMOTOPHOM  mIAaTQOpMBI  C
MaHunysasTopoM. [IpoGHOE nepemenieHrne 0ObEKTOB.

@OpMBI 3aHATUI: TPAKTUYECKOE 3AHATHUE.
Tema 3. Moayns TEXHHUECKOTO 3PCHHUS.

Teopust: Monyns Texamdeckoro 3penust TrackingCam. I1O u Gubmmorexu.
Nurterpanus ¢ KiiacCH4ecKUMu cOopkamMu poOOTOB.

[lpakTtuka: cOopka  KJIAaCCHYECKOM  JBYXMOTOPHOM  TUIaTQOpMBI €
MaHUITYJISTOPOM U MOAYJIEM TEXHHUECKOro 3peHue. OOHapykeHne 00beKTOB.

@OopMBI 3aHATUI: TPAKTUYECKOE 3AHSITHUE.
Tema 4. [lepemenieHre 0ObEKTOB pa3IMYHON POPMBI U IIBETA.

[IpakTuka: cOOpka  KJacCHUYECKOM  JBYXMOTOpHOW  TiaTQOpMBI €
MaHUITYJISITOPOM U MOJYJEM TEeXHUYECKoro 3peHue. OOHapykXeHHMEe OOBEKTOB U
COPTHUPOBKA OOBEKTOB B 3aBUCUMOCTHU OT pa3Mepa U paclBETKU. MUHU-TIPOEKT.

@DOopMBbI 3aHATHUSA: TPAKTUYECKOE 3aHATHE, IPOEKTHAS JEATEIbHOCTD.
Pasznea «IIpoekr»

Tema 1. Tematuka mnpoekta. CopeBHOBarenbHbII poOoT. IIpoekTHas
poboTotexHuka. Paznuune poOboTOB.

Teopus: Drambr npoekra. [Ipoektsl mo pobdoroTexHuke. OTINYNE MPOEKTHON
pOOOTOTEXHUKHM  OT  COpPEBHOBATENbHOM  poOOTOTEXHUKH.  [loTeHIMabHBIC
MEPOTIPUATHUSA JJIsl YHACTHS C MPOEKTOM (KOHPEPEHIIMsI, KOHKYPC, XaKaTOH U T.II.).

dopMbI 3aHATUI: JeKIUs, Oecena.

Tema 2. IToctpoenue 3d-moaenu. KoncTtpyupoBaHue MOJIEIH.
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Teopus: cozmanune 3d-momenu, yepreka U Ap. TEXHUUYECKON JOKYMEHTAIUH
ycrpoiictBa. COopka 1 0Tiajika yCTpOMCTBA.

[Ipaktuka: COopka u OTIagKa COOCTBEHHOTO YCTpPOWMCTBa W3 JeTalieH,
BXOMSIIMX B OOpazoBaTeNbHBIH HAaOOp © JeTajeil, KOTOpble ObUIM paHee
CIIPOEKTUPOBAHBI U paciiedaTanbl Ha 3d-TpuHTEpE.

CDOpMI)I 3aHSATHM: IMPAKTHYCCKOC 3aHATHC.

Tema 3. [IporpammupoBanue. Hanncanue nporpamMmsl. OTiIaKka U yIydIlIeHHE
IIPOTPAMMBL.

[TpakTHKa: «HAMKCAaHUE MPOTPAMMBI, OTJIAJIKA U yJIy4IlIeHUE TOKa3aTeneu
paboThI poboTa.

@opMBbI 3aHATHI: TPAKTUYECKOE 3aHSTHE.
Tema 4. [lonroroBka u 3amuyra NpoeKTa.
[IpakTka: 3amura NpoeKTOB.
@opMBI 3aHATUN: IPOEKTHAS IEATEIBHOCTD, 3a4eT.
5. KasiennapHo-teMaTn4yeckoe nJiaHMpoOBaHue

Tema [ata

IIJ1aH (dakr

=

BBOI[HOG 3aHATUC! MaTCpI/IEUIBII/I
HHCTPYMCHTBI, UCIIOJIb3YCMBbIC JJIA pa6OTI>I.

2. Ou3nvecKre NPUHIAITBITOCTPOCHUS
poOOTOB.

3. ®uznyeckue MPUHITUIBIITOCTPOCHUS
poOOTOB.

4. KOHCTpYyKIMH U PA3HOBUJIHOCTH POOOTOB.

5. KoHcTpykuuu 1 pa3HOBUIHOCTH POOOTOB.

6. Muxpokontposep Arduino.llepBas
mporpamMma.

7. Muxpokontposiep Arduino.IlepBas
mporpamma.

8. bazoBble nporpaMMHbIEPYHKITUH.

9. BazoBbie nporpaMMHbIE(DYHKIIUH.
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10.I1epudepuiinbie ycTpoiicTaa.

11.I1epucdepuitnbie ycTpoiicTaa.

12.Perynstopsl. Y paBIisrOIIEEBO3ACICTBHE.

13.PerynsTopsl. Y npaBiasiOIIEeeBO3ICVCTBHE.

14.OnemenTHas 6aza Habopa.CTaHaapTHas
miatdopma.

15.OnemenTtHas 6aza HaOopa.CTaHaapTHas
miatdopma.

16.BapraHTbl NOCTPOCHMSI MAaHUITYJIATOPA.
3axBaT 00bEKTA.

17.BapuanThbl HOCTPOSHHSI MAaHUITYJISATOPA.
3axBaT 00BEKTA.

18.Moaynb TEXHUYECKOTO3PEHUS.

19.Monynb TEXHUYECKOTO3PEHUS.

20.ITepemenienne 00bEKTOBPA3IUYHON (POPMBI
U IIBETA.

21.ITepemernienue 00bEKTOBPA3IUYHON (POPMBI
U IBETA.

22.Tematuka npoekrta. COpeBHOBATENBHBIN
po6ot. IIpoekTHast poOOTOTEXHHUKA.
Paznuuue po6oToB.

23.Tematuka npoekra. COpeBHOBATENBHBIN
po6oT. [IpoekTHast poOOTOTEXHHUKA.
Paznuuue po6GoToB.

24 IToctpoenne 3d-moaenu. KoncrpyupoBanue
MOJIEH.

25 .Iloctpoenune 3d-monenu.KoncTpynpoBanue
MOJIETIH.

26.IIporpammupoBanue. Hanucanue
nporpamMmbl. OTIIaJIKa ¥ yIy4dIlICHUE
MPOrpaMMBl.

27 .1lporpammupoBanue. Hanucanue
nporpaMmbl. OTiIaJIKa U yJTy4dlICHUE
IPOTrPaMMBl.
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28. IloaroroBka u 3ammTa MPOeKTa

29.IToaroToBka M 3amuTa NPOEKTA

30. [ToaroroBka u 3amuTa MpoOeKTa

31.IloaroroBka u 3ammra MpoeKkTa

32. I[loaroroBka U 3amuTa MpoeKTa

33.IToArOTOBKA U 3alIATA MPOEKTA

34 IloaroToBKa M 3alUTa MPOEKTA

6. MaTepuajnbHO-TeXHHYECKOE 00ecredeHue
Meronnueckas MpOAyKIMS:
o Meroguyeckue pa3pabOTKH, pEKOMEHAALIMK,  [TOCOOMs, ONHCaHus,
MHCTPYKLMH, AHHOTALNU.
o VYuebHoe mocobue «IIporpammupoBaHue MojAeNEHl MHXKEHEPHBIX
cuctem» — M.: OOO «IIpuknagnas podororexHuka», 2020 r.

o YuyeOHOe nocobue  «OCHOBBI ~ MPOTrpaMMHUPOBAHHUS  MoOJEIEH
uHxeHepHbIix cuctem» — M.: OO0 «IIpuknannas podororexuuka», 2020
I.

o OOpa3oBaTenbHbIN HAOOP IO JIEKTPOHHUKE, IJICKTPOMEXaHUKE U
MHKPOIPOIIECCOPHON TeXHUKE. KOHCTPYKTOP MPOrpaMMUPYEMBIX
MOJICJIEW NHKEHEPHBIX CUCTEM. PacinpeHHbIN

HNupopmanuonHoe odecnieyeHne NporpaMmabl.
HNuTepHer-pecypcebl:

Y4eOHbIe ocoowust u UHCTPYKIUH. Il URL:
https://appliedrobotics.ru/?page id=670

7. CIuCOK JIMTEepaTypsbl
HopmaTtuBHBIE TPAaBOBBIE AKThI

— ®denepanbHbIi 3ak0H «O0 oOpazoBanuu B Poccutickoit dexneparun» ot
29.12.2012 Ne 273-D3.

— Vka3 Ilpesunenra Poccuiickoit @enepannu «O Mepax mo peanusaluu
rocyJapCTBEHHOW MOJIUTUKUA B oOnacTu oOpa3zoBaHus u Haykuw» oT 07.05.2012 Ne
599.

— Vka3 Ilpe3unenta Poccuiickoii @enepanuu «O MeponpusiTUAX IO
peanu3anyy ToCyIapCTBEHHON colManbHOU momuTukm» oT 07.05.2012 Ne 597.

— Pacniopsixenue IIpasutensctBa PO ot 30 nexabpst 2012 r. Ne2620-p.

— [TpoeKT MeXKBETOMCTBEHHOM MPOTPaMMBbl Pa3BUTHSI IOMIOJIHUTEIHLHOTO
obpazoBanus nerei B Poccuiickoit ®enepanuu 1o 2020 roxa.

— [Tpuka3z MunnctepctBa mnpocBemenus P® ot 09.11.2018 r. No 196
«O0ytBepxkaennn  [lopsaka  opraHM3anuu W OCYIIECTBJICHHS
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o0pa3oBaTeNbHOMI JESITEIIbHOCTH o JIOTIOJTHUTETHHBIM
0011e00pa30BaTeIbHBIM IPOrPaMMaM».

— [ToctanoBnenue ['1aBHOTO TOCYIapCTBEHHOTO CaHUTApHOTO Bpadya PD ot
04.07.2014 N 41 «O6 yrBepxnenun CanlluH 2.4.4.3172-14 «CanurtapHo-
AMUIEMUOJIOTHYECKHE TpPeOOBaHUA K YCTPOWCTBY, COJEPKAHUIO U OpraHU3alluu
pexxuMa paboTbl 00pa30BaTENIbHBIX OpPraHU3ALMKA JONOJHUTEIBHOTO 00pa30BaHUs
JIeTEeN.

JI1s megarora JONOJHUTEIbHOTO O6D330BaHI/I$IZ

— Caiimon Mosk. [Tporpammupyem Arduino. ITutep, 2017

— [Tetun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M.,
2019.

- VYamu Commep. IlporpammupoBaHHe€ MUKPOKOHTPOJUIEPHBIX —ILIAT
Arduino/Freeduino. BXB-IlerepOypr, 2016.

= Mob6uibHbIe pobOTHI Ha 0a3e Arduino. Momor M.B. BXB-IletepOypr,
2017.

- MockBuueB A. A., KsapranoB A. P. 3axBaTHele yCTpOICTBa
MPOMBINIJICHHBIX POOOTOB 1 MaHuMyIsiTOpoB. Popym, Uudpa-M, 2015.

JU1st 00yYaromuxcsi ¥ poANTEIICH:

— Jlxepemu biiym. Mzydyaem Arduino- ”HCTpYMEHTBI U METO/IbI
TeXHU4Yeckoro BoymeocTra. M., 2015.
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