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INOACHUTEJIBHASA 3AIIMCKA

CoBpeMEeHHbIE MYJIbTUPOTOPHBIE OECIHIIOTHBIE JIETATENBHBIE AaIIapPaThI
(BIIUTA) craHoBsTCS BCE OOJIe€ NOCTYNHBIMU M MONYJSPHBIMU. DTH YCTPOWCTBA
HaXOJISAT MPUMEHEHHUE B PA3IMYHBIX 00JACTSIX, BKIFOUasl BUAEOCHEMKY, MOHUTOPUHT
OKpYXalomen cpeapl U gake oOpazoBaTeibHbIC 1eau. JJia aeTeld ¥ moAPOCTKOB,
WHTEPECYIOMMXCS aBHallMel, 3JIEKTPOHUKON M TexHoJorusiMu, pabora ¢ BITJIA
MOXET CTaThb YBJICKATEIbHBIM M TMOJE3HBIM 3aHsATHEM. B 3Toi mnporpamme
IPEIOCTABICHBl OCHOBBI OE30MACHOTO M MPOAYKTUBHOTO HCIOJIH30BaHUS
MYJIBTUPOTOPHBIX ~ OECHUJIOTHUKOB. becnunoTHble JeTaTelbHbIE —amnmnaparhl
ABJISIIOTCSL B@XHBIM DJIEMEHTOM COBPEMEHHOIO TEXHMYECKOro Imporpecca. Hx
UCIIOJIb30BaHUE OXBATHIBAET MHOKECTBO 00JIacTel, TAKUX KAaK CEIBCKOE X035IHCTBO,
CTPOUTENBCTBO, Teoje3us U HKoyorusd. IloHMmaHue nDPUHLUIIOB pabOTHl U
Bo3MOkHOCTEN DBIIJIA mo3BossIeT AETSAM HE TOJBKO pa3BUBATh TEXHUYECKHUE
HaBBIKU, HO U IOHUMATh X MPAKTUYECKOE TPUMEHEHHUE B peasibHOM ku3HU. Kpome
TOro, B MOCJIEAHUE TOoAbl HaOmromaercss poct uHTepeca K STEM-mucruniauHam
(HayKa, TEXHOJIOTHH, MH)XXEHEpHUs] U MaTeMaTuKa) Cpeld MOJIOAeKH. BBeneHue B
paboty ¢ BIIJIA He TOIpKO MOMOTraeT JETSM OCBOUTH OCHOBHBIC TIPUHIIUITH pA0OTHI
CJIOHBIX TEXHUYECKUX CUCTEM, HO ¥ Pa3BUBAET KPUTHUECKOE MBIIINIEHUE, HABBIKH
perieHus npobieM M KoMaHaHOW pabotel. [IporpamMma HampaBieHa Ha pa3BUTHE
JOTMYECKOrO0  MBIIUICHUS M KOHCTPYKTOPCKHUX  HaBBIKOB,  CIIOCOOCTBYET
MHOTOCTOPOHHEMY Pa3BUTHIO JINYHOCTH PEOCHKA M MOOYX AAeT MOIydaTb HOBBIE
3HaHus. [Iporpamma 3HaKOMHT C OECHHJIOTHBIMH JIETATEIBLHBIMH ammapaTamu
MyJIbTUPOTOpHOTO THNA. KOHTpoib ycBoeHuss uMH(pOpMalu MPOU3BOJUTCA Ha
OCHOBE (hpOHTATIBLHBIX OITPOCOB, MPAKTUUYECKUX pad0T oOydaroniuxcs. OCHOBaHUEM
JUIL TIPOEKTUPOBAaHUS U pealu3alli JOMOJHUTENbHON o0011eo0pa3oBaTeabHON
oOmiepa3BuBatonieil  nporpamMmmbl  «becnuiIOTHBIE — JI€TaTeNbHBIE — aNMapaThl
MYJIBTUPOTOPHOTO TUIA. BBOJHBIN MOAYJIBY» CIIYKUT HECKOJIBKO TOCYJaPCTBEHHBIX
IpOrpaMMHBIX JOKyMeHTOB. IIporpamma pa3paboTaHa B COOTBETCTBUM C: —
®denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi

deneparun». — Konnenmueit pa3BUTHS JTOMOIHUTEILHOTO 00pa30BaHUs JIETEH 10



2030 rona (yrBepkaena pacnopsbkenueM [Ipasutensctea PO o1 31.03.2022 Ne 678-
p). — Ilpukazom MunuctepctBa npocpemnieHus P® ot 27.07.2022 No 629 «O0
yrBepkaeHnn llopsaka opraHuM3ald M OCYIIECTBICHHS 00pa30BaTENIbHON

JACATCIBHOCTH I10 AOIIOJTHHUTCIIbHBIM O6Hl€06paBOBaTCJ'IBHI)IM ImporpamMmam»

— IlocranoBnenueM ['maBHOTrO rocy1apcTBEHHOTO CAaHUTApHOTO Bpaya PD ot
28.09.2020 No 28 «O6 yrBepxkaenuun CII 2.4.3648-20 «CanurtapHo-
AMUAEMHUOJIOTUYECKHE TPEOOBaHUS K OpraHU3alldsIM BOCIUTAHUS U OOy4EeHWUS,
OTZbIXa ¥ 030POBIICHUSA JETEU U MOJOAEKU». — YKa3oM lIpesunenta Poccuiickon
Oenepanyu oT 7 Mas 2024 roga Ne 309 «O HanMOHAIBHBIX LEJSIX PA3BUTHUSA
Poccutickon ®enepanun Ha nepuo 10 2030 rona u Ha nepcnekTuBy 10 2036 roga.
— Crparerueii pa3Butus Boctiutanus B Poccuiickoi ®denepannu Ha nepuoa 10 2025
roja (yrBepxkaeHa pacrnopsikeHueM [lpaBurensctBa Poccuiickoit denepanuu ot
29.05.2015 Ne 996- p). — Pacniopsixenuem IIpaBurennctBa Camapckoil obiactu ot
29.12.2023 Ne735-p «O peanuzauuu B Camapckoil 00JacTH MEPONPHUATUN T10
OCHAIIEHUIO  O0pa3oBaTEebHBIX  OpPTraHU3alMi, pPEAIM3YIOIUX  OCHOBHBIC
o0111e00pa30oBaTelibHbIE  MPOrpaMMBbl, 3a  HCKIIOYEHHUEM 00pa30BaTENIbHBIX
porpamMm JIOUIKOJIBHOTO 00pa3oBaHus, 00pa3oBaTelbHbIE MPOTPAMMBI CPEIHETO
npoeCCUOHAILHOTO ~ 00pa3oBaHUsi W JIONOJHUTENIbHbIE 00pa3oBaTEIbHbIE
IporpamMmbl, 000PYTIOBAaHKUEM B IIEJNIIX peain3aliii 00pa30BaTeIbHBIX MPOIIECCOB B
cdhepe pa3pabOTKH, MPOU3BOJICTBA U AKCILTyaTallMM OECIUJIOTHBIX aBHAIMOHHBIX
cuctem». — [lucbMoM MuHHCTEpCTBA 00Opa3zoBanus U Hayku Camapckoi 00JacTi OT
12.09.2022 Ne MO/1141-TY (¢ «MeToanuecKuMu peKOMEHIAIUSIMU 110 pa3padoTKe
JIOTIOJIHUTENIBHBIX 00IIe00pa3oBaTeIbHBIX OO0IIEepa3BUBAOIIMX MporpamMm»). B
HACTOsIIIee BpeMs PbIHOK OeCHMIIOTHBIX JieTarenbHbiX anmnapartoB (BIIJIA) — sto
MEPCIEKTUBHAS W OBICTPOPA3BUBAIONIASICS OTPACTh IMPOMBIIUICHHOCTH. Y XKe
cerognst BIIJIA akTUBHO HCHOJNB3YIOTCS Il CO3MaHUST (POTO-BUICOKOHTEHTA,
KOHTpPOJIA Cc BO3/yXa 3a TPaHCTIOPTHOMN UHOPACTPYKTYpOit 151
CEIIbCKOXO3SIMCTBEHHBIMU  yrojbsiMu.  Hacrosimas — oOimieoOpa3zoBaTebHas
oOliepa3BuBaroiias MporpamMma JOMOJHUTEILHOTO0 00pa30BaHMS JETel HMeeT

TCXHUYCCKYIO HAIIPaBJICHHOCTD. Hpez[nonaraeT JOITOJIHUTCIBHOC O6paBOBaHI/Ie



neTel B 00JaCTH KOHCTPYHPOBAHUS, MOACIUPOBAHUS U OCCIHMIIOTHOW aBHAIWH,
nmporpaMma Tak)Ke HarpaBjieHa Ha (OpPMHUPOBAHHE Yy JETEH 3HAHWN W HABBIKOB,
HEO0OXOIMMBIX ISl paboThl ¢ OecMIOTHBIMU aBUalMOHHBIMEU cucTteMamu (BAC).
[Iporpamma TO3BOJISIET CO371aBaTh OJArONpPUSITHBIC YCIOBUS ISl Pa3BUTHS
TEXHUYECKUX CIIOCOOHOCTEH MKOJbHUKOB. [Iporpamma oTBe4aeT MOTPEOHOCTSIM
oOmiecTBa, (GOPMUPOBAHUIO TBOPUYECKUX CIIOCOOHOCTEH W PA3BUTHIO JIMYHOCTH.
[Ipenyaraemas mporpamMma OOy4YeHHUS €Tl HCIIOIB30BAHUIO MYJIBTUPOTOPHBIX
BITJIA npencraBisier co00i HOBaAaTOPCKUHM MOAX0J B 00pa3oBaTeILHOM IIpOIIECCe.

OCHOBHBIC 3JIEMEHTHI HOBU3HBI IMporpaMmsal BKJIFOYArOT:

— MHTerpanus coBpeMeHHbIX TexHooruil: [Iporpamma BiItouaetT o0yueHue
pabore c¢ mnocineagHumMu Mozensimu  BIIJIA u  coBpeMeHHBIM MpPOrpaMMHBIM

obOecrieueHueM, 4YTo 00ECIIEUMBAET aKTyaJIbHOCTh 00pa30BaTEILHOIO Mpoliecca.

— IlpakTtuueckass HampaBieHHOCTb: IIporpamMma akieHTUpOBaHa Ha
MPAaKTUYECKOM OOY4YEHUH, UYTO MO3BOJISIET JETAM HE TOJBKO M3y4aTh TEOPHUIO, HO U
HEMOCPEICTBEHHO ymnpaBiaTh BIIJIA, BBINMOIHATE MaHEBpPHI M pelIaTh PeasibHbIE

3aJa4H.

— MexaucuunnuHapsbsiii noaxoa: Ooydyenue BITJIA oxBaThIBaeT HECKOJIBKO
oOnactell 3HaHUM, BKIIIOYasl adpOAMHAMUKY, IEKTPOHUKY M MPOrpaMMHUpPOBAHUE,

YTO CIIOCOOCTBYET KOMILJIEKCHOMY Pa3BUTHUIO JIETEH.

— be3onmacHOCTh M OTBETCTBEHHOCTh: BakHoe BHHMaHHE YACIACTCA
BOIIpoCaM 0E30ITaCHOCTH M OTBCTCTBCHHOMY HCIIOJIB30BAHUIO TeXHOHOFHfI, qTo

ABJIACTCS KJIIFOUYCBBIM aCIICKTOM B O6y‘ICHI/II/I pa6OTBI ¢ OECITMIOTHBIMHM CHCTEMAaMH.

— Bsenenne B paboTy ¢ OeCHUIOTHBIMM JIETATEIbHBIMHU amnmapaTtaMu
o0ecrieunBaeT JETAM YHUKAIBHYI0 BO3MOXKHOCTH NPHUOOPECTH COBPEMEHHBIC
HaBbIKM M 3HAHUA, KOTOpbIe OyAyT BOCTpeOOBaHbBI B OYyIyIleM, CIIOCOOCTBYS UX

1po(heCCUOHATIBHOMY M INYHOCTHOMY POCTY.

AxmyanbHocms npocpammsi 00yCIOBIEHA COIMATBHBIM 3aKa30M 00IIeCcTBa

Ha TCXHHUYCCKH TI'PAaMOTHBIX CIICHHUAJIMCTOB B 00J1aCTH OECHMJIOTHBIX CHCTEM H



BO31YILIHOU POOOTOTEXHUKH. CoBpeMeHHbIE TEHJICHIIUU pa3BUTHA
pPOOOTU3HPOBAHHBIX KOMILJIEKCOB B aBHALMK TOJIYYWIM pPEaJH3aluio B BHJE

O0ecnunoTHbIX aBHaIMOHHBIX cucTeM (BAC).

Hoesusna H&CTOHHleﬁ O6pa3OBaT€JII>H0ﬁ IMporpaMMmsl 3aKjIr0O49acTCA B TOM, 4TO
OHa HHTCTPUPYCT B cebe AOCTUIKCHUA COBPCMCHHBIX W HWHHOBAIIMOHHBIX

HaIpaBJICHUI B Majol OECITUIIOTHON aBUAIIUU.

lleoazoeuueckas yenecoobpaznocms HACTOSIIEH TPOTPAMMBI 3aKITIOYAETCS B
TOM, YTO MOCJIE €€ OCBOEHUS 00yYaroluecs MoJydyaT 3HaHUS U YMEHHMsI, KOTOpbIE
MO3BOJIAT UM TOHATH OCHOBBI YCTPONCTBA OECIMUIIOTHOTO JIETATEILHOTO amnmnapara,
MPUHITUIBL Pa00THI BCEX €0 CUCTEM M UX B3aUMOJCHCTBUS, a TAKXKE YIPaBICHUE
BIIUIA. Hactosimas mnporpaMMa COOTBETCTBYET OOIICKYJIbTYPHOMY YPOBHIO
OCBOCHMSI U MPEANOJIaracT yAOBJICTBOPEHUE II03HABATEIIBHOTO HHTEpeca
oOy4aronierocsi, pacimpenue ero "HGOPMUPOBAHHOCTH B 00J1acTU OECITUIIOTHBIX
JIeTAaTEIbHBIX allapaToB U CUCTEM, a TakKKe OOOraileHHe HaBbIKAMU OOILECHUS U

npruoOpETEHNE YMEHUI COBMECTHOM JIESITENIBHOCTA B OCBOEHUU IIPOTPAMMBI.

Henablo mnporpaMMbl SBISIETCS pa3BUTHE y OOYYalOIIUXCS HAaBBIKOB
0e30MacHOr0 M OTBETCTBEHHOT'O HCIOJb30BAHUS TEXHOJIOTMM TpH HU3YYEHHH
OECMIJIOTHBIX JIETATEIBHBIX allapaToB MYJIbTUPOTOpHOTrO THMa. I[Iporpamma
HaIpaBjieHa Ha pa3BUTHE B peOEHKE MHTEpeca K MPOEKTHOW, KOHCTPYKTOPCKOU U
PEANPUHUMATENIBCKON JEATEIBHOCTH, 3HAYUTEIBHO PACUIMPSIOUIEN KPyro3op u

00pa30BaHHOCTH peOEHKa.
OcHOBHBIE 32/1a41 TPOTPaAMMbI
oopazoeamenvHble 3a0a4u

— cdopMHupoBaTh y OOYyYaIOMUXCA YCTOMYHMBBIE 3HAHWUS B O0JACTH

MoJenupoBaHus U KoHcTpyupoBanusi BAC;

— copMmupoBaTh y OOYyYalONIUXCS TOHUMAHUE MPUHIIUIIOB PadOThHI

OECIMJIOTHBIX JIETATEIBHBIX armapaTtoB MYJIBTHPOTOPHOI'O THUIIA,



—  chopmupoBath y  0OyYarOmMXCS  HABBIKK  COBPEMEHHOTO
OpPraHU3aIMOHHOIKOHOMHYECKOTO MBINIICHUS, O0SCIEeYNBAIONINX COIUATBHYIO

aJamTanunio B YCJIOBUAX PIHOYHBIX OTHOIIICHUM.
paseuearouiue 3a0avuu

- MMOAACPKATb CaMOCTOATCIIBHOCTD B y‘{e6HO-HO3HaBaT€JIBHOﬁ

ACATCIBHOCTH,
— pa3BHUTH CITOCOOHOCTH K caMopcCalin3aliuu 1 HCJ’IGYCTPGMJIéHHOCTI/I;
- C(bOpMI/IpOBaTB TCXHNYCCKOC MBIIIJICHUC 1 TBOp‘-ICCKHfI Ioaxona K pa60Te;

- Pa3BUTDH HAaBBIKH H&y‘—IHO-HCCHGI{OB&TGHBCKOfI, HHXXCHCPHO-

KOHCTPYKTOPCKOW U IIPOEKTHOM €SI TENBHOCTH;
— pacIIMpUTh aCCOLIMATUBHBIE BO3MOKHOCTH MBIILUICHHUS;
eocnumamesnbHbvle 3a40a4u

— copMUpoBaTh KOMMYHUKATHUBHYIO KYJIbTYpPy, BHUMaHHE, yBaXKEHUE K

JIIO/I5IM;

— BOCIIUTaTh TPYJ0JOOHE, pPa3BUTh TPYIOBbIE YMEHUS M HAaBBIKH,
pacIiupUTh NOJUTEXHUYECKUI Kpyro3op M yYMEHHUE IUIaHUPOBaTh paboTy Mo

pcain3aliii 3aMbICJId, IIPCABUACHNC PC3YJIbTaTa U €TI0 JOCTHUIKCHHUC,

— copMupoBaTh CHOCOOHOCTHM K MPOJYKTUBHOMY OOIIEHUIO H
COTPYIHHYECTBY CO CBEPCTHHKAaMU M B3pPOCIBIMH B IPOLECCE TBOPYECKOU

JEATEeIIbHOCTH.
OT1iu4uTebHBbIE 0COOEHHOCTH NMPOrPaMMbI

K OCHOBHBIM OTJIMYHTEIHLHBIM OCOOEHHOCTIM HaCTOSII_HeI\/'I porpaMmaI

MOJKHO OTHECTH CJICYIOIIUE MyHKTHI:
— HampaBlIeHHOCTH Ha soft-sKills;

— cpeqia JyIsl pa3BUTHS Pa3HbBIX PoJiel B KOMaH/IE;



— HaIpaBJIEHHOCTh HA Pa3BUTHE CUCTEMHOT'O MBIIIJICHUS;
— peduekcus.
AJpecaTt NporpamMmabi:

porpaMma OpPUEHTHMPOBAaHA Ha JIONOJHUTEIBHOE O0Opa30BaHUE YYaIIUXCS

CPEIHEro M CTapuIero mKoJbHOro Bo3pacta (11 — 15 ner).
HanosnnsiemocTs rpynm: 12 yenosek;

Cpoxu peanuzanuu nporpammbl: IIporpamma paccuumtana nHa 17

aKaJeMHYECKHX Yaca.
DopMBbI M PEKUM 3AHATUI

dopma  OpraHuM3auMy  3aHATAW:  TPyNIOBasg,  HWHAWBUIAyaJIbHAsd,

WHIUBUYAJIbHO-TPYNIOBasi U (POHTAIIbHAS.
3ansTus npoBoAsaTcs 1 pa3 B 2 Hepeno 1o 1 akageMruueckoMy Jacy.

[Iporpammoii TIpeayCMOTPEHO TPOBEJACHUE KOMOWHUPOBAHHBIX 3aHSATHUM:
3aHITHS COCTOSAT U3 TEOPETUUYECKON M MPAKTUYECKOW dYacTeu, mpuyuéM OoJibiiiee

KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO MPAKTUYECKAS YaCTh.
dopma 00y4eHus:

OOyueHune NpoBOIUTCS MO OYHOU (PopMe ¢ MPUMEHEHUEM JUCTAHIIMOHHBIX

o0pa3zoBaTeIbHBIX TEXHOJIOTUM (MIPU HEOOXOIUMOCTH).
[Ipn npoBeeHNN 3aHATHI UCIIOJIB3YIOTCS CleAyomKe (popMbI padoThI:

— Jlekuusi-quanor ¢ UCMOJIb30BAaHUEM METOJAa «IIEPEBEPHYTHIM KIacc» —
Korjga oOydYaroluMCsl TpeayiaraeTcsl K CICAYIOIIEMYy 3aHATHIO O3HAKOMUTCS C
Marepuaiiamy (B T.4. HAMJICHHBIMU CAMOCTOSITEIILHO) Ha ONPEACICHHYIO TEMY IS

oOcyxienust B popMate auanora Ha MpeCTOSIIEeM 3aHsATHH;

— Ompoc. Ilo uroram NpoRAEHHON TEMBI OMPOCOM IMPOBEPSETCS YPOBEHB

OCBOCHUS MaTeprayia 00yJaroIUMHUCS C MPOIIEIIITNX 3aHITHH.



— CamocrosiTenbHasl mpakThyeckas paborta, korga oOydarouiuecs
BBITOJTHSIOT WHAWBUYAIBHBIC 33/IaHUS] B TCUCHHE YaCTH 3aHSATHUS WM HECKOJIBKUX

3aHITUH.

— CopeBHoBaHMs — opMaT 00pa3oBaTebHON ACATENBHOCTH, TPU KOTOPOU
oOydJaromrecss COPEBHYIOTCS BHYTPH JETCKOTO OOBETUHEHUS IO JIEMOHCTPAINH

YCBOCHHBIX MATCPUAJIOB U ITOJIYYCHHBIX ITPAKTHUYCCKUX HABBIKOB.

— Ilpoext. Pabota B kKOoMaHIe ¢ 00O3HAUCHHEM pOJied HaJ KOHKPETHOMU

3a/1auei ¢ MpoOIeMaTUKOM.

OxupaemMblii  pe3yJbTaT 1o  00pa3oBaTeJbHOMY  KOMIIOHEHTY

MPOrpaMMbl:
Ooyuaromuiics

- HpI/IO6peTaCT 3HaHUA B 00J1aCTH MOACIMPOBAHUA U KOHCTPYHUPOBAHUA BAC

MYJIBTHPOTOPHOIO THIIA;
— yMeet 0e3omnacHo ynpasisaTh BITJIA u BBIIONTHATE OCHOBHBIE MAHEBPHI,

— YMEEeT BBINOJHATh TexHUueckoe obOcayxuBanue bBIIJIA u npocteie

PEMOHTHI.
OxupaeMbliil pe3yJbTaT M0 Pa3BUBAKOIIEMY KOMIIOHEHTY IPOTPAMMBI:
Ooyuaromuiics

— BJIAACCT HAaBBIKOM CaMOCTOATCIBHOCTH B y‘-Ie6HO-H03HaBaTeHI>H0ﬁ

ACATCIBHOCTH, — UMCCT CITIOCOOHOCTH K caMopcalin3alnuu 1 HCJ’ICYCTpCMJ'IéHHOCTI/I;
— BJIAJACCT TCXHUYCCKHMM MBIIIIICHUCM U TBOPYCCKUM IIOAXOJ0M K pa60Te;

— YMCCT MNPUMCHATbL HABBIKU Hﬂy‘lHO-HCCHC}IOB&T@HBCKOﬁ, HHXXCHCPHO-

KOHCTPYKTOPCKOM Y ITPOEKTHOM AEATEIbHOCTH;

— UMECT aCCOIMMAaTHUBHBIC BO3MOKHOCTH MBIIIJICHUA.



Oxupaemplii  pe3yJbTaT MO0  BOCHHUTATEJIbHOMY  KOMIIOHEHTY

NMporpaMmabi:
o0yyarmmicst

— KMeeT KOMMYHHMKATHBHYIO KyJIbTypy OOIICHHSA, yMeEeT OOIaThCs C

HJICHaAMH HpOGKTHBIfI KOMaHAbI, BBICTPAWBATDH BSaHMOHeﬁCTBHC;

— BJIaACCT HABBIKOM pr,Z[OJ'II06I/IH, TPYOJOBBIX YMGHI/Iﬁ N HaBBIKOB, UMCCT

HIUPOKUM MOTUTEXHUUECKHUIM KPYTro30p;

— yMeeT IUIAaHUpOBaTh paldOTy IO pealu3allid 3aMbIClia, CIOCOOCH
MPEABUACTH PE3YJIbTAT U JIOCTUTATh €r0, MPYU HEOOXOJUMOCTH BHOCUTH KOPPEKTUBBI

B HGpBOHa‘IaHBHBII;'I 3aMBICCII;

— BIIAJEET CIIOCOOHOCTHIO K MPOAYKTUBHOMY OOILEHHIO U COTPYIHUYECTBY

CO CBEpCTHHUKAMU M B3POCIJIBIMHU B ITPOLIECCE TBOPUECKOM IEATEILHOCTH.
Cnoco0b1 onpeesieHus: pe3yJIbTATUBHOCTH:
Buabl koHTpOJIA:

— BBOJIHBIN, KOTOPBIN MTPOBOJUTCS MEpe]] Ha4aJIoM paboThl U TIpeIHa3HAUYCH

JUTSL ©I3MEPEHUST YPOBHS 3HAHUHN O0YYAIOIINXCS B Ha4aJe OCBOCHUSI MPOTPAMMBIL;

— TEeKyIIH, TPOBOAUMBIM B XOA€ y4E€OHOTO 3aHATUS M 3aKPETUIAIOIIMIA
3HaHUA 0 AaHHOM TeMme. I[IpenHasHayeH UIsi KOHTPOJIA YCBOECHMS IIPOTrpaMMbl

O6y‘laIOHII/IMI/ICH I10 UTOTaM KaKa0ro pasjacia,

— WUTOTOBBIN, TPOBOJUMBIN TOCIIE 3aBEPIICHUS BCEH y4eOHOM MPOTPaMMBI.
[To3BoJISIET OTIpeIeTUTh UTOTOBBIA YPOBEHB OCBOCHUS TPOTrPaMMBbl O0YJaIOIIIUMHUCS

B KOHIIC €€ peash3aliy.
@opMbI IPOBEPKH Pe3YJIbTATOB:
— HaOJII0ICHUE 3a JIEThbMU B MIpoIecce padoThI;

— OIpOC;



— npakThueckas padora.
®opmMbl N01BEIECHUS HTOTOB Peau3auuu MPOrpaMmMbl

— TpakThyeckas pabora (cOopka W MpOrpaMMHUpPOBAaHWE OECIHIIOTHOTO

JIETaTeNIbHOIO allfapara, MoJeT Mo 3alaHHOMY MapIIpyTy);

— MPOEKT.



YUYEBHO-TEMATHYECKU IJIAH

No Tema Yacel
n/n BCETO TEOpHS paKkTHUKa
1 Tema 1: Teopus 10 3 7
MYJIBTUPOTOPHBIX CUCTEM.
[Tonérel Ha cuMymsATOpE.
2 Tema 2: Hactpotika BITJIA. 7 3 4

VY4eOHbIE TTOJIETHI

HNTOTI'O: 17 6 11




COJEPXAHUE ITPOI'PAMMDBbI

Ne /i HanmenoBaHue TeMbI ConepxaHue TeMbI DopMbI
HOJABECHUS
HUTOT'OB
Baok 1 Teopust MyJIbTUPOTOPHBIX Y cTpoicTBO MyJIBTUPOTOPHBIX Habmo

cucteM. OCHOBBI yIIpaBJICHUS.
[Tonérel HA cUMynATOPE.
1. BBogHas meknus o
coJiep>KaHuu Kypca.

2. Ucropus passutus BIUIA.
3. [IpuHIHMIB! yripaBlIeHUS
MYJIBTUKOITEPOB.

4. CUMyTSTOPBI yIIpaBICHUS
BILJIA.

5. OCHOBBI TEXHUKH
0e301acHOCTH MpU padboTe ¢
CUMYJISITOPaMH.

6. [Ton€Tel HA CUMYITSITOPE.
VnepxaHue Ha 33JaHHOMN
BbIcOoTE. 7. [TonI€THI HA
cumyisitope. [lepememenns
«BTIEpEI-HA3a», «BJICBO-
BIIPABO».

8. ITonéTel HA cUMYIATOPE.
TouHas nocajka Ha
YAQJIICHHYIO TOUKY.

9. ITon€Tel HA CHMYITSITOPE.

[Tonérer: «BOCEMEpPKaAY,
3meiikay. 10. O0ydyenue

HaBBIKaM MIJIOTHPOBAHUS

KBaJIpoKoITEpa

cucteM. OCHOBBI KOHCTPYKLIUU
MYJIbTUPOTOPHBIX CUCTEM.
[TpuHUIMIIBI YIIpaBIIEHUS
MYJIBTUPOTOPHBIMU
cucremMaMu. Anmnaparypa
paauoyIpaBiICHUs: IPUHIUI
NeicTBHS, 0011Iee YCTPOHCTBO.
TexHuka 6€30MacHOCTH MPU
paboTe ¢ MyJIbTUPOTOPHBIMU
CUCTEMAaMHU. DJIEKTPOHHBIE
KOMITOHEHTBI MYJIbTUPOTOPHBIX
CUCTEM: MPUHIUIIBI pabOTHI,
oO1ee yctpoiicTo. Jlutuii-
MTOJIMMEPHBIE aKKYMYJISITOPBI U
WX 3apsHbIe YCTPOUCTBA:
YCTPOMCTBO, IPUHLIUII
JICHUCTBUS, METOIBI
3apsAKu/pa3psaKu/XpaHeHus /
0aaHCUPOBKU
aKKyMYJIATOPOB, Oe30MacHas
pabota ¢ 000pyI0BaHUEM.
[Tonéter HA cumynsTOpE:
oOydeHue monéram Ha
KOMIIBIOTEPE, ITPOBEICHUE
y4eOHBIX TOJIETOB Ha
CUMYJISITOPE, CTEHJIE.
BrinonHeHue noneTHbIX
YOPa)KHEHUI B CUMYJIATOPE

«B3NET/TIOCAIKAY, KyIEepIKAHUE

JICHHE, OTIPOC,
PaKTU
yeckast

pabora




Ha 3aJaHHOM BEICOTEY,
«BIIEPEIHA3A/», «BJIEBO-
BIPABO», «TOYHAS MTOCAJIKa Ha
YAAJIECHHYIO TOUKYY,

«BOCBMCpPKa», «3MEHKay.

bnoxk 2

Hacrpoiika BITJIA. Yuebnbie
MIOJIETHI.

1. Ilpunuun
(GYHKITMOHUPOBAHHUSI
MI0JIETHOTO KOHTpPOJUIEpa.
2. YcTpoiCTBO NOJETHOTO
koHTpoJsuiepa bITJIA.

3. [ToctpoeHue moneTHOU
Tpaccel. [ImanupoBanue
MapuipyTa MoJiera..

4. Tlonétel. Y neprkaHue Ha
3a/IaHHOMU BBICOTE.

5. [Tonérsl. Ilepemernienus
«BIEpEA-HA3a1», «BJIEBO-
BIIPABO».

6. [Tonérer. Tounas mocaaka
Ha yIaJIEHHYIO TOUYKY.

7. ITonéTel: «BOCBMEpKay,

«3MENKa.

[TonérHblii KOHTPOJLIED:
YCTPONCTBO MOJIETHOTO
KOHTPOJIJIEPA, IPUHLHUIIBI €T0

(yHKIIMOHUPOBAHUSI.

ITocTpoeHue noaeTHOM TPaccChl.

Paz6op npuHIUIIOB
MWIOTUPOBAHUS Ha TIPAKTUKE.
BeImiosTHEeHUE TIOJICTHBIX
YIPAXKHCHUH «B3IET/TIOCATKAY,
«yJep>KaHue Ha 331aHHOU
BBICOTEY, «BIIEpE/I-HA3aD»,
«BIIEBO-BIIPABO», «TOYHAS
MocajiKa Ha YIaJCHHYIO
TOYKY», BOCBMEPKay,

«3MENKaY.

Ha0r0
JIEHHE, OIIPOC,
PaKTH
yeckas

pabota




PECYPCHOE OBECIIEYEHUE
Kanennapubliii rpaguk
KonnuecTBo y4eOHBIX Hellelb 1Mo mporpamme — 17.
KonudectBo yueOHbIX THEH 1o nmporpamme — 1.
Kanukyinbl oceHHue, 3MMHUE, BECEHHUE.
Hauasno yue6Horo roga — 1 ceHTa0ps, okoHYaHUE — 26 Masl.
KanennapHo-remaruueckuii mian npenacrasiieH B [Ipunoxxenun 1.
Kaaposoe ob6ecnieuenne

TpeboBanusa k kBanudukanuu. Breiciiee mpodeccroHanbHoe oOpa3oBaHue
WIN cpenHee NpodecCHOoHaIbHOEe 00pa3oBaHUE [0 HANpaBICHUIO IOJArOTOBKU
"OOpa3oBaHueE U MeJaroruka’ Wiv B 00J1aCTH, COOTBETCTBYIOIIEH TPENOJaBAEMOMY
npeaMery, 0e3 mpenbsBiICHUS TpeOOBaHUI K CTaxy paboThl, JIMOO BhICIIEE
npogdeccuoHanbHOEe 00pa30BaHUE WK CpeHEE MPOoPecCHOHAIbHOE 00pa30BaHKE U
JIOTIONIHUTEbHOE  TIpoeccroHaibHOE  OOpa3oBaHME 1O  HANPABICHUIO
NeSATETLHOCTH B 00pa30BaTEILHOM YUPEKICHUU 0€3 MpeabsIBICHUs TPEOOBAHUM K

CTaXXy paboTHI.
MeToanueckoe odoecnedeHme

1. Henaroruvyeckne TEXHOJOTHU, METObI, PHEMBbI U (POPMBbI

OpraHu3aiuu o0pazoBaTeIbHOIrO Mpolecca

[Ipu peanmuzannu nporpaMmbl UCHOJIB3YIOTCS CIIEAYIOIIME NEIaroruyecKue

TCXHOJIOTHH.

— TEXHOJIOTMM pa3BUBAIOUIETO OOy4YEeHUs, HalpaBieHHblE Ha ofuiee
IIeIOCTHOE Pa3BUTHE JIMYHOCTH, HA OCHOBE aKTMBHO-JEATEIBHOIO CIocoda
OoOyueHHus, YUYUTHIBAIOIIME 3aKOHOMEPHOCTH pPAa3BUTHUS U OCOOCHHOCTH

VHJIUBUIYYMa;



— TCXHOJIOTMHU JINYHOCTHO-OPHUCHTUPOBAHHOTI'O O6y‘-IeHI/I$I, HaIpaBJICHHBLIC Ha
Pa3sBUTUC HWHIAWBUAYAJIBHBIX IIO3HABATCIBHBIX CIIOCOOHOCTEM KaXJ101o0
pC6CHKa, MAaKCHUMAJIbHOC BBIABJICHUC, PACKPBITHUC W HCIIOJB30BAHHUC CI'O

OIIbITA,

— TexHoNoruu Ju(GEepeHIUPOBAHHOTO OO0yUYeHUs, OO0ECIEeUnBaIONINE
oOyueHue KaxJoro oOy4arollerocss Ha YPOBHE €ro BO3MOXKHOCTEH W

CIIOCOOHOCTE;

— TCXHOJIOTHM COTPYAHHUYCCTBA, PCAIMUIYIOINNC JICMOKPATHU3M, PABCHCTBO,
MMapTHEPCTBO B OTHOLICHHAX IICAarora H O6y‘—IaIOHleFOCSI, COBMCCTHO
Bblpa6aTBIBaIOT oeian, COACPKAHUC, NA0T OUCHKH, HAXOOACh B COCTOAHHUH

COTPYAHHUYICCTBA, COTBOPYUYCCTBA.

— IPOEKTHBIE TEXHOJIOTUHU — TOCTHKEHUE LIEH Yepe3 NETaIbHYIO pa3padoTKy
npoOsieMbl, KOTOpas [JOJDKHA 3aBEPIIUTHCS PEAbHBIM, OCSA3a€MbIM

MMPAaKTUYCCKUM PEC3YJIbTATOM, OCI)OpMJ'IeHHBIM TEM HJIM MHBIM 06pa30M;

— KOMIIBIOTEPHBIE TEXHOJOTUH, (POPMHUPYIOUIUE yMEHUE padoTaTth C
uH(popmanuen, HCCIIEIOBATEIIbCKUE YMEHHS, KOMMYHHMKAaTHBHBIE
crocoOHOCTH. B mpakThke BBICTYHNAIOT pa3dyHble KOMOMHAIMM 3TUX

TE€XHOJIOTUH, UX 3JIEMEHTOB

2. Y4eOHO-MeTOoAUYeCKH i KOMILJIEKC MPOrpaMMbl
JIns peann3aluuy NporpamMMbl UCIIOJIb3YIOTCS:
— y4eOHbIe BUJICO U MTPE3CHTAIIUU 110 TEMaM;

— Ha0OpbI TEXHUYECKOW TOKYMEHTAIlMU K PUMEHSIeMOMY 000pYI0BaHUIO U

IPOrpaMMHOMY 00€CIIEUEHUIO;

— (hoTo 1 BuIEOMaTepHabl, — Y4eOHO-METOANYECKUE TTOCOOMS IJIs TIefarora
U Oo0ydJarolmuxcs, BKIIOYAIOIIUE JAUAAKTUYECCKUN, WHGOPMAIIMOHHBIN,
CIIPaBOYHBIN MaTepHajbl Ha Pa3IMIHBIX HOCUTEISAX, KOMITBIOTEPHOE U BHJICO

obopynoBaHue



MeToanueckue MaTepuaJbl 1J14 Meaarora

I. Meroguueckne PEKOMEHAAIMHA, KOHCIIEKTHl 3aHATHH, CLECHApUU

MEPOIIPUATHN, TAMSATKH:

1.1. TexHOoNOrM4eCKME KapThl 3aHATUH.

1.2. [IpakTrueckue pabOTHI IO TEMaM MPOTPaMMBI.
2. JInarHOCTUYECKUI UHCTPYMEHTAPHIA:

3. Opranu3alluOHHO-METOJUYECKNE MAaTEPUAIIbI:

3.1. KaHCHI[apHO-TGMaTI/I"IGCKOG IJIAaHUPOBAHHUC yqe6H0ro MaTcpuajia Ha

y4eOHBIi roj;
3.2. UHCTpyKIMH 1O OXpaHe TpyJa U TEXHUKE 0€30M1aCHOCTH.
3. UudopmannonHoe odecneueHne

1. Kanmunun, I1. A. — «MyasTupotopssie JpoHbl: [IpuHIMIBEl padoThl U
ynpasieHue». M3narensctBo: [Iutep, 2021. Onucanne: Kuura npencrasiser
co0o0if BBEZICHHE B MUP MYJIbTUPOTOPHBIX JPOHOB, OOBSICHSIET MPUHIIUIIBI UX

pa6OTI)I, OCHOBHBIC KOMIIOHCHTBI 1 MCTO/bI YIIPABJICHHA.

2. I'yce A. B. — «MupoBsie JTOCTHUXKEHUSI B 007acCTU OECHUIOTHUKOB.
MynbsTUpOTOpHBIE ApOHBD. M3marenscTBo: bunom. Jlaboparopus 3HaHUM,
2022. Ormmucanue: HM3pmanme onuchIBaeT IIOCIEOHUE JOCTWIKEHUS B
TEXHOJIOTUM MYJbTUPOTOPHBIX JIPOHOB M HUX IPUMEHEHHUE B PA3JIAYHBIX
chepax. Kaura Taxke coaepKuT IPaKTUUECKHUE COBETHI 110 padoTe ¢ TaKUMU

YCTPOMCTBaMH.

3. benses B. H. — «PobOoToTexHuka s MIKOJIBLHUKOB: becrnmioTHbIE
neTaTenbHble annapatb». M3garensctBo: Pycckuit s3b1k, 2020. Onucanue:
VYyebHoe mocobue sl MIKOJBHUKOB, KOTOPOE BKIIIOYAET B C€0S OCHOBBI

pO6OTOT€XHI/IKI/I H YIIPABJICHUA OECITMIOTHBIMH JICTAaTEILHBIMHA arraparamMu.



4. ITerpoB U. C. — «/Iponsl st geteit: Kak co3natb cBOM MyJIbTUPOTOPHBIMA
6ecriunotHuk». U3narenbctBo: Maxaon, 2023. Omnwucanue: Ilpaktuueckoe
PYKOBOJICTBO IO CO3JaHHUI0 MYJIbTHPOTOPHOIO JApPOHA, MOIXOJsIIEe IJis
JIeTell U MOJIPOCTKOB. B KHHIre mpeCTaBIeHbl MOIIArOBble MHCTPYKIMH U

pPEKOMEHANNK 110 cOOpKe U HACTpOIKe.

5. AnekceeBa T. M. — «¥Ymnpanenune apoHamu: OCHOBBI JJI FOHBIX
TexHukoBy». M3nmarenbctBo: Hayka, 2019. Onucanuwe: Kaura comepxut
0a30BbIC 3HAHUSA 00 YIPaBICHUU MYJbTUPOTOPHBIMH JIPOHAMH, BKJIIOUAs

TEOPHIO TI0JIETA U IPAKTUUECKUE YIIPAKHEHUS ISl HAUMHAIOIIHX.
4. MarepuajibHO-TEXHHUYECKOE o0ecleYeHue

1. YueOHOe 0O60pyaoBaHue

1.1. ITporpammupyeMblil yueOHBIH KBaJPOKOIITED.

1.2. CumynaTop sl pyYHBIX HOJIETOB.

1.3. Crenn nunotupoBanus bAC.

1.4. [TasmpHAs cTaHIMSA C (DEHOM.

2. KomniproTepHoe 000py10BaHKE C IPOTPAMMHBIM 00ECIICYCHUEM.

3. MynberumennitHoe 060py10BaHue.

4. PacxoHble MaTepHalbl U 3alIaCHBIE YacTH.

5. Y4eOunpiit k1acc ¢ mebenpio Ha 12 pabounx MecT.

6. 30HBI JIJ15 TTOJIETOB C 3JIEMEHTAMHU TPACCHI.



CIIMCOK JIMTEPATYPbI
HopmaTtuBHBIE TOKYMEHTBI

1. ®enepanbublii 3ak0H oT 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHuu B

Poccuiickon denepannm»

2. Konmnenus pa3BuTHs I0MOIHUTEIRHOTO oOpazoBanus Aetel 10 2030 roga

(yrBepxaeHa pacnopsbkeHueM IIpaButensctBa PO ot 31.03.2022 Ne 678-p)

3. Ilpuka3 MunucrepctBa npocsemieHuss PO ot 27.07.2022 Ne 629 «O6
yTBepxkaeHun llopsiika opraHu3aluy U OCYILECTBICHUS 00pa3oBaTelbHON

ACATCIBHOCTH IO JOIIOJTHUTCIIbHBIM O6IH€O6pa30BaT€JIBHBIM nporpamMmmam»

4. [NoctanoBynenue ['TaBHOTO TOCYIapCTBEHHOTO caHUTapHOro Bpaya PD ot
28.09.2020 Ne 28 «O06 yrBepxaeann CII 2.4.3648-20 «CanutapHo-
SMUJAEMUOJIOTHUECKHE TpeOOBaHUS K OpraHu3aldsM BOCIHUTAHUS U

00y4eHUsI, OTJBIXA U 03I0POBJICHUS €T U MOJIOICIKI

5. Vka3 [Ipe3uaenta Poccuiickoit @eneparuu ot 7 masg 2024 roga Ne 309 «O
HaIMOHAIBHBIX IEJIIX pa3BuTHs Poccuiickoit deaepanuu Ha nepuoxa a0 2030

roja u Ha nepcnektuy 10 2036 roga»

6. Ctpaterus pa3Butus Boctiutanus B Poccutickoit deaepanniv Ha Mepuoa 10
2025 rona (yrBepxaeHa pacnopsbkenueM [IpaBurensctBa PO ot 29.05.2015
Ne 996-p)

7. Ilucbmo muHUCTEpCcTBa 0OpazoBanus M Hayku Camapckoi o0yactu OT
12.09.2022 Ne MO/1141- TY (¢ «MeTtomuyecKuMu pPEeKOMEHAAIUSIMH IO
pa3paboTKe JOMOJHUTEIBHBIX 00I11Ie00pa30BaTEIbHBIX 00IIEPa3BUBAIOIINX

IPOrpaMm»)

8. Meroauueckue pEKOMEHIAIMU 10 pa3pabO0TKE JOMOTHUTEIBHBIX
o01eo0pa3oBaresbHbIX MporpaMm. [luceMo MunucTepcTBa 00pa3zoBaHus U
Hayku Camapckoii obmactu ot 03.09.2015 r. Ne MO-16-09-01/826-ty

[DnexkTponnbIii pecypc] / Camapckuii IBOpEI] METCKOTO0 W FOHOIIECKOTO



TBOPYECTBA. - Pexum Jocrymna:

http://pionersamara.ru/content/metodicheskaya-deyatelnost .

9. Mertoauueckue peKOMEHJAIUKU MO MPOCKTUPOBAHUIO JOTOJHUTEIBHBIX
oOlepa3BUBAIOIUX MPOTpaMM (BKIIIOYAsl Pa3HOYPOBHEBBIE MPOTPAMMBI).
[Tucemo JlemapTraMeHTa TOCYAapCTBEHHOW MOJHUTHKU B Cepe BOCITUTAHUS
neteit u monoaexxku MunucrtepcTsa oopazoBanusi U Hayku PO Ne 09-3242 ot
18.11.2015 r. [DOnexrponnsiii pecypc] / Camapckuii ABOpel] IETCKOro |
FOHOLIIECKOT'O TBOPYECTBA. — Pexum JOCTyIa:

pionersamara.ru/sites/default/files/docs/metodrek _dop rfl15.doc



CnenuajbHasi JuTEepaTypa

1. T'yppssnoB A. E. MoaenupoBanue yopaBi€HUS KBaJIPOKOINTEPOM
Nnxenepusiii BectHuk. MI'TY um. H.O. baymana. DnektpoH. xypH. 2014
Ne8  Pexum goctyma:  http://engbul.bmstu.ru/doc/723331.html  (maTa
obpamenust 31.10. 2023).

2. Epumos. E. IIporpammupyem kBaapoxontep Ha Arduino: Pexum nocryma:

http://habrahabr.ru/post/227425/ (nata oopamenus 31.10. 2023).

3. ITetpos U. C. — «/lpoHs! s nereii: Kak co3naTe cBOM MyJIbTUPOTOPHBIN

OecnuioTHUK». M3naTenscTBo: Maxaon, 2023

4. Anexceea T. U. — «¥YmpaBnenue nponamu: OCHOBBI I FOHBIX

TeXHUKOBY. M3marenscTBo: Hayka, 2019.

5. Makapos 1O. B. Jleratenbnsie anmnapatet MAW / FO.B. Makapos. - M.:
MAMU, 2020. - 256 c.

6. MarBeenko Anekcanap Makaposuy 101 Bbeigarommiicst JeTaTenbHBII
annapat mupa / MatBeeHko Anekcanap MakapoBuy. - M.: MockoBckuHii

aBrannoHHbIN nHCTHTYT (MAN), 2021. - 993 C.



