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MHNOACHUTEJBHASA 3AIINCKA

Onucanue npeaMeTa, TUCHUILINHBI KOTOPOMY MOCBsAIIEHA MPOrpaMMa

[IpenmeTrHass 06IacTh MOCBSIICHA M3YyYEHHUIO OCHOB HEOSCHOW MEXaHWKH,
JIBUKCHHSI HCKYCCTBEHHBIX CITYTHHKOB 3€MJIM, YCTPOWCTBA KOCMHYECKHUX
amnmapaToB, WX KOMIIOHOBKM W TIOJE3HOW HArpy3Kd, a TakKe MOHTaXY
DJIEKTPUYECKUX KOMIIOHEHTOB ¥ IPOrPAMMHUPOBAHHIO MHKPOKOHTPOJIIEPOB,
WCITOJIb3YEMBIX B OTEUECTBEHHOM CITyTHUKOCTPOCHUH.

PackpbiTHe BeAylIUX Ueil, HA KOTOPBIX 0a3upyeTcs MporpamMmma

[IporpamMma Kypca opHEeHTHpOBaHa Ha (HOpPMHUPOBAHHME y JeTel 0a30BBIX
KOMIICTCHIINA B W3YYEHUHW  DJIEKTPOTEXHHUKH, MPOTPAMMHUPOBAHHS U
CIyTHUKOCTpOeHUsl. HaumHasi ¢ morpyxeHus B OCHOBBI MPOTPAMMHUPOBAHHUS Ha
s3pike  C++, yuamumecs w3ydar (QyHKIIHOHAIBHBIC MOJEIH CITYTHHUKOB, UX
CIIy)KEOHBIX CHCTEM U TIOJIG3HOW Harpy3kd, Ha4dMHas C apPXUTEKTYpPHI
MUKPOKOHTPOJUIEPa, XapaKTePUCTHK JATYNKOB U 3aKaHYMBAS HCIIOJHUTEITHHBIMU
CUCTEMaMU JJI CTa0MIN3alliy arapaTa B YCJIOBHUSAX KOCMOCA.

Kypc nepecekaeTcs ¢ NIKOJIBHOM MPOrpaMMoit 1o Gpu3uke, paccMaTpUBAIOTCS
MOHATHS: AJIEKTPUUECKUM MOCTOSHHBIN U IEPEMEHHBIN TOK, SIBIEHWE UHAYKIIUU U
OC caMOMHAYKIIMH, MOJYINPOBOJHUKH W PEAKTUBHBIC SJIEMEHTBI, UCTOYHUKH
MUTaHUs U Tpeo0pa3zoBaTeIN HAMPSKEHUS.

B pamMkax n3yueHus Moayss peOsTa moxydaT IpakKTHIECKUE HaBBIKA PaOOTHI
C MHUKpPOJJICKTPOHUKON Ha 0aze MHKpokoHTpoiiepa STM32, a takke HayuyaTcs
pemaTh 3aja4n aBTOMAaTH3aIMK B cpejie mporpammuposanus Arduino IDE.

OnucaHue KJIIOYEBBIX TMOHATHI, KOTOPLIMH ONEPUPYET aBTOP
MpoOrpaMMBbl:

CnymHuk — B He0ECHOM MeXaHWKe OOBEeKT, OOpalaroluics 1o
onpeneEéHHON TpaeKTopun (OpOUTE) BOKPYT APYTrOro 0ObEKTA.

Opb6uma (0T nat. orbita «kones, A0pora, MyTh») — TPACKTOPHUS JIBHKCHHUSI
MaTepUaJIbHOW TOYKH B 3aJIaHHOW CHCTEME IMPOCTPAHCTBEHHBIX KOOPAMHAT IS
3aJIaHHOM KOH(UTYpaIlUU MOJIS CUJI, KOTOPBIE Ha TOUKY JIEHCTBYIOT.

Kocmuueckue ckopocmu (nepBas V1, BTopas V2, Tpetbst V3 u yeTBEpTas v4) —
XapaKTEPHbIE KPUTHYECKHUE CKOPOCTU JBUKEHUS KOCMUYECKUX OOBEKTOB B
TPAaBUTAIIMOHHBIX MOJSX HEOCCHBIX TEN U UX CUCTEM.

Conneunas cucmema — TUIAHETHAs CHCTEMa, BKIIOUaromias B ceOs
HeHTpaabHy0 3Be3ly COJIHIIE M BCE €CTECTBEHHBIE KOCMHUYECKHE OOBEKThl Ha
TeITMOIICHTPUYECKIX OpOHTaX.

Mukpoxoumponnep — MHKpOCXeMa, MpeIHa3HauyeHHas IJs YIpaBICHUS
AJIEKTPOHHBIMHU yCTPONCTBAMH.

LHIUM  (wupomuo-umnynrbcuas mooyaayus) — TPOUECC YIpaBICHUS
MOIITHOCTBIO METOJIOM MYJIbCUPYIOMIETO BKIIFOUCHHS M BBIKITIOYCHUS TTOTPEOUTEIS
SHEPTrHH.

UART  (Universal Asynchronous Receiver-Transmitter) —  y3en
BBIYHCIIUTEIFHBIX YCTPONCTB, TPEIHA3HAYCHHBIA I OpPraHWU3allMd CBSI3U C
JIPYTHMH ITU(HPOBBIMU YCTPOHCTBAMH.



I2C — mnocnemoBarenbHas aCUMMETPUYHAS IIWHA [UJIST CBSI3HM  MEXIY
WHTETPAIBHBIMH CXEMaMH BHYTPH SJEKTPOHHBIX MpUOOpOB. Vcmonb3yer naBe
NByHamnpasieHHbie TUHUU cBsi3u (SDA u SCL).

SPI (Serial Peripheral Bus) — »53t0 mnocnemoBarenbHblii HHTEpP(EIIC,
UCTIONB3YEMBIN 11 0OMEHa MaHHBIMA MEXKIY Mepu(epUHBIMU yCTPOMUCTBAMH H
WHTETPATBHBIMH KaHAJIaMHU.

Hamuuxk enasxcnocmu u memnepamypul 6030yxXa — AaTIUK, TIPETHA3HAYCHHBIH
JUIsl IpeoOpa30BaHMsl OTHOCHUTEIBHOM BIIAXKHOCTH M TEMIIEPATypPhl B aHAJIOTOBBIM
Wi 1u(pPOBON CUTHAI.

Maxosux (maxoeoe Koneco) — MAacCUBHOE Bpaliaroieecs KoJeco,
UCIIOJIB3YIOIIeeCs B  KA4eCTBE HAKONMUTENS (MHEPIHUOHHBIM aKKyMYJISITOD)
KHHETHYCCKOW DHEPTUW WM JJIA CO3JaHWs WHEPIIMOHHOTO MOMEHTA, KaK JTO
UCTIONB3YETCS] HA KOCMUYECKHUX armaparax.

Ilve3ouznyuamens — DIEKTPOAKYCTHUUECKOE YCTPOWMCTBO, CIIOCOOHOE
BOCIIPOU3BOJUTH 3BYK, JHOO W3Iy4yaTh YJIBTPa3BYK, Ojarojgaps oOpaTHOMY
MbE303JIEKTPUYECKOMY dPPeKTy.

Ilomenyuomemp — 3TO PEryIUPYEMbIN NEIUTENIb HANPSHKEHUS, KOTOpPbIE
MpeIHAa3HAYCHBl JJI PEryJMpOBaHUS HANPSIKEHUS TPU HEM3MEHHOW BETUYHHE
TOKa, ¥ BBITIOJIHEHHBIE 110 TUITY MIEPEMEHHOT0 PE3UCTOPA.

Ceéemoouo0  —  TONYIPOBOJHUKOBBIA  mpubOp,  mpeoOpasyrouuit
AIIEKTPUYECKUI TOK HEMOCPEACTBEHHO B CBETOBOE M3IyUCHHE.

Cep6onpuo0 — MEXaHWYECKH MPHUBOJ C aBTOMATHUECKOH KOPPEKIHEH
COCTOSIHUS Y€pe3 BHYTPCHHIOI OTPHUIIATEIBHYIO OOPAaTHYIO CBS3b, B COOTBETCTBHUH
C TapaMeTpaMH, 3aIaHHBIMU U3BHE.

Cmabunuzamop Hanpsaxiceuuss — HIEKTPOMEXaHUIECKOE WIIH DICKTPUUECKOE
(2JIEKTPOHHOE) YCTPOMCTBO, HMEIONIEE BXOJ M BBIXOJ IO HaNPsKEHUIO,
MpeIHa3HAYCHHOE ISl MOICPKAHUSI BEIXOJHOTO HAMPSIKEHUS B Y3KHUX Mpeenax,
IpU CYIIECTBEHHOM WM3MEHEHUU BXOJHOTO HAMpPSKEHUS W BBIXOJHOTO TOKa
Harpy3KHu.

Cmabunumpon, unu 0uo0 3eHepa — TIOTYNPOBOJAHUKOBBIM  JTUOI,
paboTaromuii pu OOpaTHOM CMEIICHWU B pexume mnpobos. /o HacTymieHus
mpo0osi 4yepe3 CTaOMIMTPOH MPOTEKAIOT HE3HAYUTEIbHBIC TOKH YTEUKH, a €ro
COMPOTHUBJICHUE BEChMa BBICOKO.

Tpanzucmop — DIEKTPOHHBIM KOMIOHEHT W3 TMOJYIPOBOJAHUKOBOTO
MaTepuana, CIIOCOOHBIM  HEOONBIIMM  BXOJHBIM  CHUTHAJIOM  YIPABISATH
3HAYMUTEIHLHBIM TOKOM B BBIXOJHOW IIEIH, YTO ITO3BOJISCT MCIOJIB30BaTh €r0 JUIs
YCWICHHS, TEHEPUPOBAHMS, KOMMYTAIIMM K MPEoOpa3OBaHMS DICKTPUUCCKUX
CUTHAJIOB.

Domopesucmop — TOTYIPOBOTHUKOBBIA MPUOOP, W3MCHSIOIINA BEIIMUUHY
CBOETO COTMPOTUBIICHUS TIPHU OO0JTYICHUU CBETOM.

Bluetooth — 310 OecmpoBomHas mepcoHaNbHAs CETh MEpefayd JaHHbBIX,
KOTOpast UCTIOJIb3YETCS JJISI COMPSHKEHUST YCTPOMCTB, OCHAIIICHHBIX CIEIUATbHBIMU
MOTYJISIMHU.



HanpasieHHOCTH NPOrpaMMbI

JononHuTenbHas o6mieoOpa3zoBaTeabHas oOlIepa3BUBalONasl MporpaMma
«CIyTHUKOCTPOEHHUE» UMEET TEXHUYECKYIO HAMPABIEHHOCTb.

YpoBeHb 0CBOEHHS POTrPAMMBI

YpoBeHb OCBOCHHUSI MPOTPAMMBI — 0a30BbIH.

AKTYaJILHOCTH 00Pa30BaTe/IbHON NPOrPaMMBbI

AKTYyaJbHOCTh JTAHHOW MPOTpaMMBbl OMpPENEseTCs 3alpOCOM CO CTOPOHBI
a’pokocMuueckor otpaciau Poccuiickoii @enepanyi Ha NOJ0OHBIE MPOTrPaAMMBI,
KOTOpbIE€ TMpHU3BaHbl BOCHUTHIBATH B YYalMXCS NATPHUOTU3M U JIOOOBb K
WHKXEHEPHO-TEXHUYECKOMY TBOPYECTBY.

JlanHasi mporpaMMa HpEArnojaraeT U3y4eHUE apXUTEKTypbl COBPEMEHHBIX
KOCMHUYECKHX anmnapartoB. Pebsdra Haydarcss OCYIIECTBIATh KOMIIOHOBKY U
noa0upaTh MOJE3HYI0 HArpy3Ky Jis CIyTHUKOB. [Iporpamma BKIIIOYaeT OCHOBBI
IPOrPaMMUPOBAHUS CITY>KEOHBIX CUCTEM M 0a30Bble 3HAHUSA MO CXEMOTEXHHUKE U
PagUO3IIEKTPOHUKE.

Ileparorunveckasi nesiecoo0pa3sHoOCTb 00Pa30BaTEIbHON MPOrPAMMBbI

B pesynprare oOydeHHs MO MNPEACTABIEHHOM NporpaMMe ydaiuecs
pacuIMpsT CBOM 3HAHUS B 00JaCTH HCTOPUU U APXUTEKTYPhl KOCMHYECKHUX
amnrnaparoB, JJEKTPOHMKM M CETEBBIX TEXHOJIOTMH, HaydaTcs MOJEIUPOBaTh
ANEKTPUYECKUE 1ENMHU, TPOrPAMMHUPOBATh MUKPOKOHTPOJUIEPHI, ABTOMAaTU3UPOBATh
aHalIM3 JaHHBIX U HCIOJIb30BaTh OECIHPOBOJHBIE TEXHOJOTHMU ISl YNPAaBIICHUS
JATYMKAMU U UCTIOJIHUTEIISIMUA CUCTEMBI.

[To 3aBepiieHnn 00y4YeHHs] y IIKOJBHHKOB Oyner cdopmupoBaHa Oaza
3HaHWM, JOCTaToyHas JUIsl MPOAODKEHUS U3YYEHHUS TEIUIOM30JLUOHHBIX
MaTepUaioB, MEXAaHUYECKUX KOHCTPYKIUH, pAIUOCBS3M W  ONTUKH IS
OpraHu3allid MPOEKTHON NEATEeNbHOCTH, a TaKKe Y4YacTus B MPOPUIbHBIX
KOHKypcax H oJuMmnuangax. I[IpukianHas HaNpaBlIEHHOCTh Kypca 3aJ0KHUT
byHIaMEeHT 17151 UX JajdbHEH e npohopueHTaIINH.

IIpakTHyeckasi 3HAYMMOCTH 00Pa30BaTEJILHON MPOrPaMMbI

[IpakTyeckass 3HAYUMOCTh MPOTPAMMbl 3aKJIOUAETCS B pead3aluu
IPAKTUKO-OPUEHTUPOBAHHOTO IO/X0J1a, KOTOPBIM CHOCOOCTBYET MOIYYECHHIO
KaueCTBCHHBIX  0a30BBIX 3HAHWUW, YMEHWH W  HaBBIKOB B  00JacTu
MUKPOAJIEKTPOHUKH, dJIEKTPOTEXHUKH, (DU3UKH, TPOTPAMMHUPOBAHUS, MATEMATHKH,
r€OMETPUHU, TEXHOJOTMH, U KaK CIEICTBUE, Npo(OpUeHTAuu JAeTe Mpu
JanbHEHIIeM MOCTYIIEHUH B PO eCCUOHABbHBIE U BhICIINE YUeOHbIE 3aBEICHMUS.

OOyuarolyecs nojyyar 3HaHUSl, yMEHUSI U HABBIKU B 00JIaCTH COLIMAILHOTO
B3aMMOJICUCTBUS, CAMOOMNpPEIEICHUSI U CaMOpeaju3allid, YTO CIOCOOCTBYET
COLIMAJIM3AIMH BCEX TPYII 00yYarOIuXCsl.

IIpuHuMIBLI 0TOOPA coepKaHuA 00Pa30BaTEJIbHOM IPOTPAMMBI.

[Tpuntunel otO60pa copepkanus (0Opa3oBaTEIbHBIN MPOIECC MOCTPOCH C
Y4€TOM YHHKAJbHOCTH M HEMOBTOPHUMOCTH KaXXJIOTO peOCHKAa M HAmpaBlIeH Ha
MaKCHMaJIbHOE Pa3BUTHE €TO CIIOCOOHOCTEN):

— TIPUHIINAT €IUHCTBA PA3BUTHS, 00yUEHUS U BOCIIUTAHUS;

— MPUHLINI CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH;

— MPUHLHNI JOCTYIHOCTH;



— IPUHIUI HATJISTHOCTH;

— TIPUHUUII B3aUMOJICUCTBUS U COTPYTHUYECTBA;

— TPUHIUI KOMIUIEKCHOTO MOJIX0/1a;

— MPUHLHI IPUPOJOCOOOPA3HOCTH U KyIbTYPOCOOOPA3HOCTH;

— TIPUHUUII TyMaHU3Ma.

OT1iu4uTeIbHBbIE 0COOEHHOCTH NPOrPaMMBbI

[Iporpamma kypca cocToUT U3 4 pa3esoB, U3yYE€HHUE KOTOPBIX IMO3BOJUT
yYalMMcsl  MOATanmHO  copMUpOBaTh  IIKOJbHBIE KOMaHABI B  (opMme
KOHCTPYKTOPCKOTO OrOpo sl JajdbHEHIIEd MPOEKTHOW JEATEIbHOCTH 10
MPOEKTUPOBAHUIO CITyTHHUKA!

- OcHOBBI IporpamMmupoBanust C++

- OCHOBBI 2JIEKTPOTEXHUKH U aBTOMATU3AIIMHU CITyTHHKA Ha 0a3e
MHUKpPOKOHTpoJuiepa STM32

- OpueHTaIus CITyTHUKA B MAarHUTHOM TI0JIE

- DNEKTPONUTAHUE CITYTHHKA

e o0pa3oBaTe/ibHONH MPOrPaMMbl

ChopmupoBaTh y yyalIuxcs YCTOWYMBBIM WHTEpPEC K HHXKEHEPHO-
TEXHUYECKOMY HAMpPAaBJICHUIO B OJHOM W3 HauOOJee CIOXKHBIX U HAyKOEMKHX
oTpaciieil — paKeTHO-KOCMUYECKOU MPOMBIIIIIEHHOCTH.

3amaum o0pa3oBaTeIbHOI MPOrPaMMBbI

Obyuarowue:

* (hopMupoOBaHHE YCTONYMBOrO MHTEPECA TEMATUKOM OCBOEHUSI KOCMOCA: OT
MEePBBIX CIYTHUKOB M PAKET JO COBPEMEHHBIX KOCMUYECKUX MUCCHUH;

* YCBOCHHME HOBOM TEPMHUHOJIOTUU;

- (QopMmupoBaHUE MPEACTABICHUS O METOJAaX HAYYHOTO TMO3HAHUS (Kak
Y4E€HBIE HCCIIEAYIOT KOCMOC, JAENAalOT OTKPBITHS, MPEICKA3bIBAIOT SBJIICHUS,
BBIJIBUTAIOT U TIOATBEPKAAOT TUTIOTE3bI)

« chopmupoBaTh HaBBIKM MPOCKTUPOBAHHMS W MOHTaXKA DJIIEKTPUUECKUX
CXeM, KaK Ha MaKE€THOM IIJIaTe, TaK U C MOMOIIbIO MMalKH,

« 00y4uTh OCHOBaM NPOTrPAMMHUPOBAHMS MHUKPOKOHTpoJiepa Ha Arduino
C/C++;

* TO3HAKOMHTH C XapPaKTEPUCTHUKAMHU W TPUHIIUNIOM PAOOTHI JATUYUKOB U
WCIIOJTHUTEIbHBIX YCTPOMCTB;

¢ Hay4YHWTh TIOJH30BATHCA W3MEPUTEIbHBIMU MpubopamMu (amMmepmeTp,
BOJIBTMETD);

e pa3BUTh HAaBBIKM PEIICHHUS 3aJad aBTOMATU3allMd C  I[OMOIIBIO
MUKPOKOHTPOJIJIEPOB, JTATYUKOB, UCIOJHUTEIIBHBIX YCTPOHUCTB U OECIPOBOIHBIX
TEXHOJIOTUH Mepelaun JaHHbIX;

* TO3HAKOMHTH C OCHOBaMH 3JIEKTPOTEXHUKU: TIOCTOSHHBIM U MEPEMEHHBIM
TOKOM, MAarHUTHBIM TIOJIEM, IMOJYNPOBOJHUKAMH W PEAKTUBHBIMHU DJIEMEHTaAMU
(118

Pa3zsusarowue:

* pa3BUTh KOMMYHUKATHBHbIE KOMIIETCHI[MU B OOLIEHUH U COTPYTHUYECTBE
CO CBEPCTHUKAMH U B3POCIIBIMH B IPOLIECCE 00Pa30BATEIBHON U COPEBHOBATEIBHON



NEeATEIbHOCTH;

* pacHIMPUTH HABBIKU CaMOOOPa30BaHUs HA OCHOBE MOTHUBAIIMU K TIO3HAHUIO
Y TBOPYECTBY;

* pa3BUTh QAITOPUTMUYECKOE, MATEMAaTUYECKOE M KOHCTPYKTOPCKOE
MBIIUICHUE.

* Ppa3BUTH CTPEMIICHUS K HCCIIEIOBATENBCKON NEATEIBHOCTH;

« (opmupoBaTh y ywanuxcsi YMEHUW W HaBBIKOB CaMOCTOSATEIHLHOTO
JN0OBIBaHUS SKCIEPUMEHTAIBHBIX (PAKTOB, U UX UHTEPIPETALIHH;

* Pa3BUTH YMEHUS pabOTaTh B KOJUIEKTHBE, BKIIIOUATHCS B aKTHUBHYIO Oecery
no OOCYXIEHHIO YBUAEHHOTO, MNPOCIYLIIAHHOTO, NPOYUTAHHOIO; W Pa3BUTHE
HABBIKOB a0CTPAKTHOT'O MBIIIJICHHUS;

* Pa3BUTh MHTEJUIEKTyaJIbHBIX CIIOCOOHOCTEH B MPOLECCE BBIMOIHEHUS
MOCTAaBJICHHBIX 33/1aY;

Bocnumamenvnuuie:

« (opMHUpOBaTh YBAKUTEJIBHOE OTHOIIEHHE K COBMECTHOH NPOEKTHOM
paboTe, TOBapHIllaM IO KOMaHJ€, BKJIAAy Ka)KJOr0 Y4YacTHHKAa B JOCTH)KEHUU
0OIIIeH 11eIIH;

* TIPUBUTH MOHATHE OEPEKHOTO OTHOLIEHUS! K 000PY10BaHUIO;

 TOJJEPKUBATh 3HAHUS B 00JIACTU TEXHUKU O€30MacHOCTH MO padoTe ¢
BBICOKMM HaIpsiKEHUEM U pab0YrM UHCTPYMEHTOM (TasyIbHAsI CTAHIIMS)

* pPACKpBITh TBOPYECKHWW TIOTCHIMAJ IIKOJIBHUKOB C JAJIbHEUILEH
OpMEHTAlMEN HA yYacTUE B COPEBHOBAHUSAX PA3HOTO YPOBHSI.

Ilcuxosoro-nexaroruyeckue XapaKkTepuCTHKH o0yuarouuxcs,
YYACTBYHOIIMX B peajau3auuy 00pa3oBaTe/ibHOM NPOrpaMMBbl.

[Iporpamma « CrmyTHUKOCTpOEHNE)» NIPEAHA3HAYEHA U1l IeTeN B Bo3pacte 13-
15 net (7-9 knacchr).

Oco0eHHOCTH OpraHu3anum 00pa3oBaTeJbLHOIO Mmpouecca

K oTnnuntensHbIM OCOOEHHOCTSM HACTOSAILIEH NpOrpaMMbl OTHOCSITCS
KelicoBasi cucteMa oOyueHus, KOTopasi MOCTPOEHA MO MPHUHIMILY «OT MPOCTOro K
CIIOXKHOMY M OpUEHTHpPOBaHa Ha 3HAKOMCTBO C KOCMHUYECKON OTpPacipl0 H
nojiyueHue Oa30BbIX 3HAHUM M KOMIETEHLUUH B cdepe MHUKPOIIEKTPOHUKH,
AIIEKTPOTEXHUKH, KOTOpPbIE MOTYT OBITh pEAJM30BaHbl YEpe3 MPOEKTHYIO
JeSITeIbHOCTh 00y4aeMoro, yuactue B Ipo(uIbHBIX OJUMIINAAAX U KOH()EPEHIIHSIX.

®opMbI 00yYeHHUH 10 00pa30BaTebHON IPOorpaMmme

Peanuzanus ngaHHOW mporpamMMbl MpeAnojaraer cieayroumue QopMsl
OOy4eHHMs — OUHYIO U MTPU HEOOXOIUMOCTH AUCTAHIIMOHHYIO.

[Ipu peanuzanuu JUCTAHIIMOHHOTO OOYYEHHMSI TIEAAror MOKET UCIOIb30BaTh
maTGopMbl It OOMEHa TEKCTOBBIMH COOOIICHMSIMA MW opraHuzanuu VolP
koH(pepenuuit Chepym.

JIMCTaHUMOHHBIA (OopMaT MOXKET OBbITh OPraHU30BaH B CIIydyae BBEICHUS
KapaHTHHHBIX MEP WU JUIUTEIBHOIO OTCYTCTBUS yUalIerocs Mo NpuyuHe O00Je3HH
(c cormacus poauteneii). [lpu 3ToM 00ydyeHHe COMPOBOKIAECTCS BUICO3AMUCIMHU
YPOKOB, OIIOPHBIM KOHCIIEKTOM, CChUIKAMHU Ha 00pa30BaTeIbHbIE PECYPCHI, TECTAMHU
U TMPAKTHYECKUMHU 3aJaHHUSIMHU, MPOBEPKAa W JEMOHCTpalUsl pPEUIEHUs KOTOPBIX
MOXET OBITh YaCTHYHO (3a7aHus 0e3 MPUBS3KH K 000PYIO0BAaHWIO) peaTn30BaHa



yUUTEJIEM B OHJIaiH (hopMate rpymmnoBoii BuaeocBs3u. [Ipu 3ToM nenarory cieayer
IPEJIOKUTh Takue GOopMbl pabOThl U BUIBI AESITEIBHOCTH, ¢ KOTOPBIMU PEOECHOK
MOKET CIIPABUTHCSI CAMOCTOSATEIIBHO.

3aHATHA TPOXOAAT B (OpME HHTEPAKTUBHBIX MPOOJIEMHBIX JIEKIUH,
IPAKTUKYMOB, BOPKILOIOB U CaMOCTOSITENIbHBIX PAa0OT, HA KOTOPBIX YydalUecs
IIPUMEHSIOT ITOJYYEHHBIE 3HAHUS.

[TpakTHUecKyIo 1 IPOEKTHYIO pabOTy ¢ MUKPOKOHTPOJUIEPOM, TaTUYMKAMHU U
VCITOJIHUTEIIbHBIMU YCTPOMCTBAMH PEKOMEHIYETCSI OPraHW30BbIBATH B IPYIIIAX 110
2-3 4YenmoBeKa C YETKUM pachpeiesieHueM O00s3aHHOCTEH B 3aBHUCHUMOCTH OT
CIIOCOOHOCTEM W HWHTEPECOB YYallMXCs: MPOEKTHpPOBaHHE, cOOpka W mMmaiika
DIEKTPUYECKOM CXEMBI, NPOrPaMMHPOBAHME MHUKPOKOHTPOJUIEpPA, CO3JaHUE
rpaguueckoro uaTepdeiica. Kaxxaplii y4acCTHUK IPYIIIbI TOKEH OCO3HABATh CBOKO
POJIb Y 3HAYUMOCTb.

Pesxkum 3aHATHH, IEPUOIUYHOCTD U POAO/IKUTEIBLHOCTD 3aHATHHI

OO0111ee KOIMYECTBO YaCOB HAa U3yUEHHUE Kypca — /2 yaca B TeUeHUE y4eOHOTo
roga. [IpoaomKUTENbHOCTh 3aHATUNA UCUUCISETCS B akajeMuyeckux yacax — 40
MuHYT. HenenpHas Harpy3ka Ha OJHY IpyIily: 2 yaca. 3aHsaTus npoBogsarcs 1 pas B
HEJIEJIO 110 2 aKaJeMUYECKHX Jaca.

O0beM U cpok 0cBOeHHSI 00pa30BaTeJILHON MPOrpaMMbl

Cpok ocBoeHus mporpaMMel — 9 mecsieB. Ha noiaHoe ocBoeHne mporpaMMel
TpeOyercs 72 wdaca, BKIIOYas WHIWBUIyajdbHbIe KOHCYyJbTamuu. IIpoekTHas
NEATEIbHOCTh YYAIIUXCSA 10 HAIMpaBICHUIO H3y4aeMoro mnpoQuias MOKET
OCYUIECTBJISITHCSA B JIOMOJIHUTEILHOE BHEYPOUHOE BpeMsl B (popmaTe MIKOJIBHOU
71a00paTOpUU B COOTBETCTBUU C COTJIACOBAHHBIM PACITUCAHUEM.

OcHoBHBIE MeTO/IbI 00y4eHHSA

IIpu opranuzanuu oOydeHHs uUcoib3yercs AU depeHInpOBaHHBIN,
WHIUBUYAJIBHBIN TOJIXOI.

Ha 3aHATHAX HCHOJB3YIOTCS CIEAYIOIIME MEAArOrH4ecKre TEXHOJOTHU:
KEMC-TeXHOJIOTHSI, MEXIUCIUIUIMHAPHOTO OO0Yy4YeHUsl, MPOOJIEeMHOr0 OO0y4YeHus,
pa3BUTUSl KPUTHUUECKOTO MBIIUICHHS, 310poBbecOeperatomias, nHGOpPMaMOHHO-
KOMMYHHKAIIIOHHBIE TEXHOJIOTMHM U 3JIEKTPOHHBIE CPEACTBAa O0y4YEHUS, UIPOBasi,
IIPOEKTHAs!, UCCIIEIOBATEIbCKAS.

OObpazoBarenbHasi IporpaMmMa COAEPKUT TEOPETUUYECKYIO U NMPAKTUYECKYIO
MOJATOTOBKY, OOJIbIIIEE KOJUYECTBO BPEMEHHU YIEISETCS BHIPAOOTKE MPAKTUYECKUX
HABBIKOB.

Kpome TpaiuiinoHHBIX METOI0B UCTIONB3YIOTCS:

— DBPUCTUYECKUU METOL;

— HCCIIEIOBATENbCKUI METO/I, CAMOCTOSITENIbHAS PadoTa;

— JIHAJIOT U JUCKYCCHS;

— npuembl U@ hepeHIIMPOBAHHOTO 00yUYeHHs, o0ecneurBaroe o0y4eHue
Ka)KJI0T0 00Y4YaroIerocsi Ha ypoBHE €ro BO3MOXHOCTEHN U CoCOOHOCTEH.

OCHOBHBIM METOAOM OpIaHU3ALMU YyUEOHON NEATEIBHOCTH [0 MpOrpamme
sBIsieTCS MeTof KeiicoB. Kelic — ommcanue mpoOieMHOM CUTyallud TMOHATHON U
ONMu3KON 00y4arouIMmMcsi, peleHue KOTopoil TpeOyeT BCECTOPOHHErO H3yueHus,
MOMCKA TOTIOTHUTENbHON HH(POPMALIMK U MOJAETUPOBAHUS CUTYAllMU WK 00BEKTa,



¢ BeIOOpOM Hambosee moaxosiiero. Kelic-MeTo 1 mo3BoJII€T MOATOTOBUTE JAETEH K
pEelIeHUI0 TMPaKTUYECKUX 3a/Jad coBpeMeHHOro oOmectBa. Keiic wucmnonbzyer
NOTPY’KEHHE B MPOOJIeMy Kak cIocOO OCO3HAHUSI AKTUBHOTO YYacTHsl B CUTYyaIlUU:
y Keiica ecTb IJ1aBHBIN Iepoi, Ha MECTO KOTOPOTO CTaBUT ceOsl KOMaHJia U pelaeT
npo0seMy OT ero Juia. AKIEHT MPU 00yUEHHUH JIeTTAeTCsl HE Ha OBJIaICHUE TOTOBBIM
3HaHMEeM, a Ha ero BbIpaboTKy. Keiic-MeTo/l MO3BOJIAET COBEPIICHCTBOBATH
YHUBEpCaIbHbIE HABBIKK (SOft-KOMIIETEHIIMM), KOTOpBhIE OKAa3bIBAIOTCA KpaiiHe
HEOOXOMMBI B peaTbHOM pabouyeM Tporecce.

Ilnanupyembie pe3yJibTAThI

MeTanpeaMmeTHble:

¢ CMOTYT HCHOJIb30BaTh KOMMYHHUKAIIMOHHBIE TEXHOJOTMU B yuebe u
MMOBCEHEBHOM JKHU3HMU;

e CMOTYT  OBJQJIETh  OCHOBHBIMH  YHHMBEPCAJIbHBIMH  yYMEHUSIMHU
WH(OPMAIMOHHOTO XapakTepa, TaKUMHM KakK: TIOCTaHOBKa MW (OPMYJIUPOBKA
npoOiembl, BbIOOp HambOosee 3G EKTUBHBIX CIMOCOOOB pEIIeHUs 3a1ad B
3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBHUMH, CAMOCTOSITEILHOE CO3/IaHUE AJITOPUTMOB
JESATEILHOCTH MPHU PEIIeHUH MPoOJIeM TBOPUECKOTO U MOMCKOBOTO XapaKTepa;

« OyIyT IEeMOHCTPUPOBATH PE3yJIbTaThl COBMECTHOM HCCIIEIOBATEIBCKON U
MIPOEKTHOW JEATEIIBHOCTH.

IIpeamerHble:

bynyt 3HaTh:

« OCHOBHBIE 3aKOHBI (U3UKKM JJII pacuera JJIEKTPUUECKHX Uenen
MOCTOSTHHOTO U MEPEMEHHOTO TOKa, pabOThl C MArHUTHBIM IOJEM, HCTOUHUKAMHU
MUTAHUS, TOJYIIPOBOAHUKAMU W PEAKTUBHBIMU DJIEMEHTAMHU, 3aKOH COXPaHEHUS
MOMEHTA UMITYJIbCA U . ;

+ APXUTEKTYpPy KOCMHYECKHUX aIllaparoB;

« BO3MO’KHOCTH M 00J1aCTH MPUMEHEHUSI MUKPOKOHTPOJLIEPOB;

* TPUHIUIIBI pa0OTHl U CXEMBI MOJKIIOUCHUS TaTYUKOB, UCIIOTHUTEIbHBIX
YCTPOMCTB U APYTHUX MOJIYITPOBOTHUKOBBIX MPUOOPOB;

 CHHTaKCHC M KOHCTPYKIIMHU s3bIKa nmporpammupoBanus Arduino C/C++;

« QJNTOPUTMBI CTAOWIM3AMM W OPHUEHTAIIMM CIYTHUKA C TIOMOIIBIO
MaxOBHKA U AJIEKTPOMArHUTHOTO MOJIS;

* TPOTOKOJBI U KaHAJIBl OCCIIPOBOIHON CBSI3HM, HHTEP(EHCH MOAKITIOYCHUS
KOMITOHEHTOB,

* CMOCOOBI OpraHu3aIuy MUTAHUS CITY>KEOHBIX CUCTEM CITYTHHKA;

¢ OCHOBBl  aBTOMATH3AllMM  CUCTeM  ympasienus, nupuHioun PID
peryaupoBaHusl.

bynyrt ymers:

* BBIMOJHATh pacyeT y3J0B U MOAOOPKY XapaKTEPUCTHK KOMIIOHEHTOB
AJIEKTPUYECKUX LIECTIEH;

« paspabaThiBaTh MPOTpaMMBbl ISl PEIICHUS 3alad CTa0WIN3alud |
OpUEHTAIUU CITyTHUKA;

* OCYHIECTBIISATH COOPKY 3JIEKTPUUECKMX CXEM Ha MAaKETHOM IJIaTe U B Cpesie
MOJICIUPOBAHUSI C HCHOJb30BAHUEM JAaTYUKOB, HCIOJHUTEIBHBIX YCTPOUCTB,
MIOJTyITPOBOTHUKOBBIX MPUOOPOB;



* TIOJH30BATHCA UHCTPYMEHTAMU: N3MEPUTEIBHBIC PUOOPHI, MASITHHUK;

+ MPOrPaMMHUPOBATh MUKPOKOHTPOJUIEP C HMCIOJIb30BAHHEM MEPEMEHHBIX,
JMHENHBIX, YCIIOBHBIX M IUKIUYECKUX KOHCTPYKIMH, (YHKUUN, MpoLenyp H
MAacCHBOB JJISl PEIICHUS ITOCTABIICHHBIX 33]1a4;

* OpraHU30BbIBATh BBIBOJI JAHHBIX C IATYUKOB B MOHUTOP MOPTA, CO3/1aBaTh
uHTepdeic yrnpaBlieHns UCTIOTHUTEIbHBIMU YCTPONUCTBAMH;

* BBIMOJHATE COOPKY MOHMXKAIOIIETo MpeoOpaszoBaTens (cTabuinzaTopa)
HaIpPsHKCHMUS;

+ CcOOMpATh CUCTEMY DJIEKTPONUTAHUS CIY>KEOHBIX CUCTEM CITyTHHUKA.

JIMYHOCTHBIE:

¢ TOTOBHOCTh U CIIOCOOHOCTh K CaMOPA3BUTHIO U CaMOOOpa30OBAHUIO Ha
OCHOBE MOTHBAILIMH K OOYYEHHUIO U MIO3HAHUIO;

* TOCTETNEHHOE BHICTPaBaHUE COOCTBEHHOM IIEJIOCTHOU KapTUHBI MUPA;

« HayyaTcs B3aUMOJEHCTBOBaTh W COTPYJHHYATh CO CBEPCTHUKAMH U
B3pOCJILIMM B Tpoliecce 00pa3oBaTENbHOM, MPOEKTHOW U COPEBHOBATENILHOM
JEATEIIbHOCTH;

« Haydarcs yBa)xaThb MHEHHE TOBapHIIEH NpU COBMECTHON paboTe Haj
MPOEKTaMU, IICHUTh BKJIA]] KaXJI0T0 YYaCTHUKA B JOCTHXKEHHUE OOIIEH 1IeTu;

¢ Hay4darcsi OCO3HAHHO OTHOCHUTBCS K COOJIIOJICHUIO TPaBWII TEXHUKHU
0e30macHOCTH MpU paboTe C BHICOKUM HAMPSHKEHUEM M PaboYrM WHCTPYMEHTOM
(masuibHAs CTaHLMA) KAK OCHOBE OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U 3JI0POBBIO OKPYXKAIOIUX.

MexaHu3M OLlCHMBAaHUSA 00pPa30BaTe/IbHBIX Pe3yJbTATOB

1. YpoBeHb TEOPETUUECKUX 3HAHUI.

- Huskuii ypoBenb. OOywatomuiics 3HaeT (parMeHTapHO H3yYEHHBIN
Matepuan. WMznmoxxeHne Marepuana COUMBYMBOE, TpeOYIOllee KOPPEKTUPOBKU
HaBOJISAIIMMH BOITPOCAMMU.

- CpenHuil ypoBeHb. YYaliuecs IposiBISIOT JOCTATOYHbIA YPOBEHb HHTEPECA
K U3y4aeMbIM TEMaM, JEMOHCTPUPYIOT XOpOllee 3HAHWE Marepualia, BIaACIOT
TEPMUHOJIOTHEl W B OCHOBHOM MOIYT €€ WCIOJb30BaTh IPH ONHCAHUU
PAaCCMOTPEHHBIX TEXHUYECKUX pemieHuil. Moryt dopmynupoBaTh COOCTBEHHbBIC
TEXHUYECKHUE pEHICHUS ¢ HEOOJBIIMM KOJUYecTBOM ommmbok. OOocHOBaHUE
TEXHUYECKUX PEIICHU M 00JacTH MPUMEHEHHUS HE BCErja apryMEHTHPOBAHO.
OOyyaromuiics 3HaeT M3YYEHHBIA MaTepuai, HO ISl MOJHOTO PACKPBITUS TEMBI
TpeOyIOTCSI IONOJIHUTEIbHBIE BOTIPOCHI.

- BBICOKMI YpOBEHb. Yualuecs NposBIIAIOT BBICOKUN YPOBEHb MHTEpPECA K
U3y4aeMblM TE€MaM, JEMOHCTPUPYIOT OTJIMYHOE 3HAHWE MaTepuasa, BIAJCIOT
TEPMUHOJIOTHE © MOTYT TPAaBWIBHO €€ HCIOJb30BaTh MPU ONUCAHUU
PAaCCMOTPEHHBIX TEXHMUYECKUX peleHui. Moryr rpamMoTHO GOpMYJIUpOBATH
COOCTBEHHBIC TEXHHUYECKHUE PEIICHUS U TIpeiaraTh 00JacTH UX TPUMEHEHUS.

2. YpoBeHb IPaKTUYECKUX HABBIKOB U YMEHUM.

- Huszkwuit ypoBens. He criocoben moBectr cOOpKY UK aITOPUTM pabOTHI 110
KOHI[a, 3aTPYJHSETCS B PEIICHUHU 3a/ay Ha MPUMEHEHHE 3aKOHOB (PU3UKU TpU
pacueTe KOMIIOHEHTOB 3JIEKTPUYECKOM I1I€MU, BBIMOJHIET MPAKTUYECKUE 3aJJaHUS
TOJIBKO 1OJ] KOHTPOJIEM IIeAarora.
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- Cpennuii ypoBeHb. TpeOyeTcs meprHoauIecKOe HCIPABICHUE COOpPaHHBIX
ANEKTPUUYECKUX CXeM U KoJia MporpaMMbl TIpu paboTe C JaTdyukaMud U
HCIIOJTHUTEIBHBIMUA YCTPONCTBAMM.

- Bricokuii ypoBeHb. UeTko u 0Oe3omacHo paboTaeT ¢ 00OpyAOBaHHEM,
CaMOCTOSITEJILHO PeIIacT MOCTaBJICHHbBIC 3a/1a4H.

®opMbl OIBEIEHUSI HTOTOB pPeau3anuu 00pa3oBaTe/IbHOI MPOrpaMMbl

Tekymuii KOHTPOJIb OCYIIECTBIIICTCS B Ipoliecce O0ydeHus, KaK pe3ysbTaT
CaMOCTOSITENILHOM pabOThI HA YPOKE, PEIICHUH MOCTABICHHBIX 33/1a4 U BHITIOJIHEHUN
MPAKTUYECKUX PabOT MPU U3YUYCHUH KaXKJIOTO pasjielia Kypcea.

Ntorosas arrectanus NpoBOJUTCS B KOHIE 00yueHHUs (Mail Mecsill) B BUJIE
pEIICHUs] CMOJEIMPOBAHHBIX TMPAKTUYCCKUX H TEOPETUYECKMX 3a7ad Ha
NpPUMEHEHUE TIOJNYYCHHBIX 3HAaHWW. PekoMeHmyeTcs opraHu3amus y4acTus
MOTHUBHUPOBAHHBIX JIeTed B PErHOHANBHBIX KOHKypcax IO HaIlpaBICHUSM,
COOTBETCTBYIOIINM COJICPKaHHIO Kypca.

Opranu3anoHHO-NeAroOrn4ecKue yCJI0BUS peaau3anuu
o0pa3oBaTeIbHOM NMPOTrPaMMBbI
Hayuno-meronnueckoe oOecrieueHue peanu3anuu MIPOTPaMMBI

OpPraHU30BaHO NIPH IMOJJAECPKKE IOCYIapPCTBEHHOM KOPHOpauuy IO KOCMHUYECKOU
nesTesbHOCTH PockocMoc 1 HallpaBiieHO Ha 00ecriedeHre MUPOKOT0, TOCTOSTHHOTO
U YCTOMYMBOTO JOCTyHa JJIsi BCEX YYaCTHHUKOB OOpa30BaTEIbHOrO Ipolecca K
1100011 nH(pOpMaUK, CBSI3aHHOM C pean3alieil 001Iepa3BUBaOIIECH IPOrPaMMBI,
IUIAaHUPYEMBIMU pe3yJibTaTaMH, OpraHu3aluel oO0pa3oBaTENbHOTO Mpolecca U
YCIIOBUSIMH €T0 OCYIIECTBICHHUS.

CouunanbHO-TICUXOJIOTHYECKUE  YCIIOBUSL peain3allid  00pa3oBaTEIbHOM
pOrpamMMbl 00ECTIEUUBALOT:

— y4eT  cneuM(uKd ~ BO3PACTHOIO  MCUXO(U3MYECKOTO  Pa3BUTHS
oOyuaroruxcs. CIOXHBIA MaTepuay, ONEePeKAIMUNA IIKOJbHYI0 MpOTrpaMMmy,
U3ydaercss B YNPOIIEHHOH (opme, MO YpPOBHSIM CIIOKHOCTH, B COOTBETCTBHH C
BO3MOYKHOCTSIMHU y4aluXxcs;

— BapUaTHUBHOCTH HaIpaBJICHUI CONPOBOKJICHHS YYaCTHHUKOB
00pa30BaTeNbHOTO TMpoliecca (COXpaHEHHE M YKPEIUIEHHWE MCHUXOJIOTMYECKOTO
3JI0POBBSI O0YUYAIOIITUXCS);

— ¢dopMHUpOBaHUE IIEHHOCTH 370pOBbsi U 0O€30MacHOro obOpasza >KU3HU;
nudepeHnmanys 1 HHAUBUAYaTU3alus 00yUYeHUs, MOHUTOPUHT BO3MOXKHOCTEN U
CHOCOOHOCTEH 00yUaroluXcs, BhIABICHUE U MOAIEPKKA OTapEHHBIX AETeH, JeTeil
C OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3[I0POBbBS;

— (opMHUpOBaHNE KOMMYHUKATHBHBIX HABBIKOB B PA3HOBO3PACTHOM Cpesie U
Cpelle CBEpCTHUKOB.

MaTtepuajJIbHO-TEXHUYECKHUE YCIOBUS

Hoyt6yku Ha 6aze OC Windows 16 miT.

[IpoekmonHoe 060py10BaHNEe (MHTEPAKTUBHAS JIOCKA, SKpaH) — 1 1T.

MysbTUMETp — S IIT.

KonctpykTop crytHuka Introsat 6a3oBerit — ST (M3 pacdyera 1 KOMIUIEKT Ha
3 yJamuxcsi).
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Pacmimpenne konctpykropa Introsat «Marametusm» - 11 MCHBITaHHS
CIIyTHUKOB B MarHUTHOM I10JI€.

Pacimimpenue xoHcTpykTopa Introsat «OnexkTponuTaHue CHYTHHUKa» - JUIs
OpraHu3alliy CUCTEMbI TUTaHUS CIIYKEOHBIX CCTEM CITyTHHUKA.

JlonmoaHUTENNBHBIC AIeMEHTRI muTaHusa 18650 — SmiT.

3apsaHOe YCTPOMCTBO ISl akKyMyJisiTopoB 18650 — 1.

[Iporpammuoe oOecneuenne: Arduino IDE, LTspice, STM32 Cube
Programmer.

Opraunu3zanus pabodyero MpoCcTpaHCTBa peOEHKa OCYIIECTBISETCS B pabounx
30HaX KJacca ¢ y4e€TOM JOCTaTOYHOIO MECTa JJIs IPYIIIOBOW M MHIAMBHUIYaJIbHOU
paboTel ¢ oOpazoBarenbHbIMH HaOopamu. Kaxmoe pabouee MecTO OCHAIICHO
HOYTOYKOM M BCEMHU HEOOXOAUMBIMHU sl 0€30MacHON pabOThl HUHCTPYMEHTAMMU.

KaOuner, coorBercrByomuii canutapusiM Hopmam Caunllun.

[IpocTpaHcTBeHHO-TIpeAMETHAS cpenia (CTEH/ Ibl, HATJIsqHbIE TOCOOUS U Ip.).

Kanpossble yci10Bust peaju3anuy NporpaMmmal

[legaror  AOMOJIHUTENBHOTO  OOpa3oOBaHMs, PEAIM3YIOUIMI  JTaHHYIO
IporpaMMmy, 10JKEH UMETh BbICIIEE TPOPECCHOHATBbHOE 00pa30BaHNE UITH CPEJIHEE
npodeccuoHaIbHOE 00pa30BaHUE B 001aCTH, COOTBETCTBYIOIIEH IPOQPUITIO KPYXKKA,
0e3 npeabsaBIcHUS TPEOOBaHUH K CTaXy padOThI, TMOO BhICIIEE TPOodeccHoHaTBLHOE
oOpa3oBaHME WM cpelHee NPodecCHOHaIbHOE 00pa30BaHUE U JONOJHUTEIBHOE
npodeccruoHanbHoe 00pa3oBaHKe MO HamnpapiieHnIo «OOpa3oBaHKUE U NEAArOrMKa
0e3 mpebsABICHUs TPEOOBAHUI K CTaXy pabOThI.

OueHoYHbIEe U METOAUYECKHE MATEPUAJIBI

Bces ouieHo4Has cuctema JAeMTCA Ha TPU YPOBHSI CIIOKHOCTH:

1. O0yyarouuiicss MOXET OTBETUTH Ha OOIIME BOMPOCHI MO OOJIBIIUHCTBY TEM,
C TOMOIIBIO TMenarora MOXET TMOCTPOUTh M OOBACHUTHh MPUHUHUII PaOOTHI
npeasiaraeMoro o0opya0BaHUsl.

2. OOyuaroluiicss OTBEYaeT Ha BCE€ BOMPOCHI, MOJHUMAEMbIE 3a IMEPUOJ
oOyueHusi. MOXeT caMOCTOSTENbHO MOCTPOUTh U OOBSICHUTH IPUHLIMIT JEHCTBUS U
0COOEHHOCTH 000PYI0BAHMUS.

3. OOyuaromuiicss OTBEYaeT HA BCE BOIPOCHI, MOAHUMAEMBIE 3a IMEPUOJ
oOyueHusi. MOXeT caMOCTOATEIbHO MOCTPOUTh U OOBSICHUTD MPUHIIMIT JECHCTBUS U
ocobeHHocTH obopynoBanus. Ho, pacrnonaraer cBeIeHHSIMH CBEpX MPOTPAMMBI,
IPOSIBIISIET UHTEpeC K TeMe. [IposBUiI MHUIIMATUBY MPHU BBIMOJIHEHUH KOHKYPCHOM
paboThl wiK npoekta. BHocui npeanioxxenus, umeroiue cMoici. Kpome toro, Bech
KypC JI€TTUTCS Ha pa3/eibl.

VYcnexu o0yyaroierocsi OlleHUBAIOTCA TaK K€ U M0 pa3iesam:

— Teopus;

— MPaKTHKAa;

— KOHCTPYKTOPCKAsl ¥ pallMOHAIN3AaTOPCKas YacTh.

Metoauyeckoe odecneyenue

ObecrieueHne MporpamMmbl MPEAyCMaTPUBAET HAJIMUYUE CIEIYIOIINX
METOJMYECKUX BHJIOB ITPOIYKIIHH:

— BJIEKTPOHHBIEC YUCOHUKH MO ANEKTPOTEXHUKE U METOJUYECKHE MOCOOHS OT
Introsat;
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— BUJICOPOJIUKHU;
— UHPOPMAIMOHHBIE MaTEepUaJIbl HA CaiiTe, MOCBAIIEHHOM JaHHOU
JOTIOTHUTEHHOU 00111€00pa30BaTEIHLHON MTPOTPaMMe;
— MYJIbTUMEIUUHBIC UHTEPAKTUBHBIC IOMAIIIHUE Pa0OThI, BbIJIaBAEMbIE
OOyYarOIIMMCS Ha KaXJI0M 3aHSITHH.
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COJIEP)KAHUE OBPA30BATEJBLHOM ITPOT'PAMMBI

Pasznes 1. OcHoBbl nporpammupoBanus C++

B comepxanum pasgena  pebATa  MO3HAKOMATCA C  A3BIKOM
nporpaMmupoBanusi C++, IpUMEHAT Ha MPAKTUKE YCIOBHBIE U LUKINYECKHE
KOHCTPYKIIMHU, PAaCCMOTPAT THUIIBI U CTPYKTYPbI TaHHBIX, HAy4aTCs CO3/1aBaTh
bynkuuu u  y3HawoT, uto Takoe OOIl (00BEKTHO-OPUEHTUPOBAHHOE
IPOrPaMMHUPOBAHMUE).

3anatue 1-7. IlepBas mnporpamma, apudMeTUYECKHE BBIPAKECHHUS.
[lepemennbie. Tunbel nanHubIX. llenouncnennas apudmeruxa. YcIoBHBIC
KOHCTPYKIIMU C ITOJHBIM U HE TOJIHBIM BeTBIeHUEM. CocTaBHbie ycinoBus. [{uki
while. Iuxn for. ITousarue maccus. VHMIHaIM3amys, 3al0JHEHHE U YTECHHE
AIIEMEHTOB MaccuBa. YkazaTenu. CuMBOJIbI U CTpokH. PyHKIMU. [ no0anbHbIE
u JokanbHble nepemeHHble. Beeaenue B OOIl (00BEKTHO-OPUEHTHUPOBAHHOE
nporpammupoBanue). [ToHsTusi: 00beKT, Ki1acc.

Teopua. Apudmernueckue Bboipaxenus. Ilepemennsie. OO630p u
CPaBHUTEIIbHBIM aHAJW3 TUIIOB JAHHBIX. METOAbI BBOJbI M BBIBOAA JAHHBIX.
Onepanuuu LEeIOYUCIECHHOTO AEIEHUs. Y CJIOBHBIE KOHCTPYKIIMH C IOJHBIM U HE
IIOJIHBIM BETBJICHUEM. OnepaTopm CpaBHEeHHu ==, <, >, <=, >=, CocTaBHEBIE
ycaoBus, cBszku Of (||), and (&&), not (!). Lukn ¢ ycnosuem while. Huki ¢
cuetunkoM for. MaccuB W ero cBoWCTBa. YKaszaTredd M WX Ha3HAuCHHE.
CUMBOJIBHBI M CTPOKOBBIA THUIIBI JTaHHBIX. BUIbI U Ha3HaueHUE (YHKIUH.
O6unactb BuauMoctu nepemeHHoil. Uro takoe OOII u 11t 4ero oHO HY X HO?

Ilpakmuxa. Opranuszanys BBOAA W BBIBOJA JaHHBIX. ABTOMaTH3alUA

apuMEeTHIYECKUX BBIUMCICHUH. OO030p M CpaBHUTEIBHBIM aHAJIU3 THUIIOB
JIAHHBIX Ha TpUMepax pa3zpaboTku nporpamm. PenieHue 3a1a4 Ha MpUMEHEHUE
onepauuii 1eJIOYUCIIEHHOro JeneHus. PazpaboTka mporpaMM Ha MpUMEHEHUE
YCJIOBHBIX KOHCTPYKIUM C TIOJIHBIM M HEMOJIHBIM BeTBIIeHHEM. Pa3zpaboTka
MpOrpaMM C MCIOJIb30BAHUEM COCTABHBIX yCJIOBUH. BhIBOA uncen B 3aaHHOM
Juara3oHe ¢ momoinkio nukina While. Peanu3zaius MUKINYECKUX aaropUuTMOB C
ycioBueM u ¢ napamerpoM. OObsIBIECHUE, 3aMI0OJTHEHNE U TIepeOOop AJIEMEHTOB
MaccuBa. HMuunmanuzarmus ykazarenedd. OObsSBICHUE, KOHKATCHAIMS W
CpPaBHEHHE CTPOK — IPUMEPHI MPOrpamMM. AJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX
nansbix. Coznanue ¢pynkuuii. Co3gaHue U BBI30B KJIACCOB, 0OBEKTOB Kjlacca
Tekywuit Konmpo.ie.

JleMoHCTpauus y4aliuMucsl 3HaHUM U MPAKTHUYECKUX HABBIKOB PEIICHUS
MIPAKTUYECKUX 3a/1a4 Ha A3bike CH++.

Pa3nes 2. OCHOBBI 3J1eKTPOTEXHUKH U ABTOMATH3ALMM CIIYTHUKA HA
0a3ze MUKPOKOHTpoJIepa STM32

Copepxxanue pasznena TO3HAKOMHUT pedsST ¢ (¢GopMmylnaMu pacdera
[IapaMETPOB DJIEKTPUYECKUX LENEeN, apXUTEKTYpOH MHUKPOKOHTPOJIIEPHOU
AIIEKTPOHUKH, AJTOPUTMAMU aBTOMAaTUKU MU OCHOBAaMHU IPOrPAMMHUPOBAHMS B
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cpene Arduino IDE Ha npuMepe perieHus 3a1a4 OpUSHTAIIMHA W CTa0UITH3aIH
KOCMUYECKOI0 amnmapara Mo UCTOYHUKY CBETa C MCIOJIb30BAHUEM MaXOBHKA.
Pe6Gsita cobepyT ciiytHuk Tumna CubeSat 1U u pemaT 1iuki 1a00paTopHbIX padoT
10 MPOTPaMMUPOBAHUIO aIIapaTa.

3anaTue 8-20. Dnekrpuyeckuii Tok. 3akoH Oma Ansl ydyacTKa IIETH.
[TomynpoBoHuKN U AMAIEKTpUKHU. Llenn ¢ mocneaoBaTeIbHbIM COETMHEHUEM
MOJyTPOBOIHUKOB. Llenu ¢ mapasieabHbIM COeTMHEHUEM TOTYIPOBOIHUKOB.
Yro takoe mukporoHTposuiep? Cpena Arduino IDE. CtpykTypa mporpaMmel.
MartepuHckas 1uiata coyTHUKa, MOAyib nutanus. [IpepsiBanus. [{udpossie
NUHBI ~ MHUKpPOKOHTpoyiepa. MaketHas mnata. [llupotHo-umnynbcHas
moayssiius. Monurtop nopra. Matepdeiic UART. AT komaH bl 17151 TPOITUBKH
Bluetooth. [lenmurtens nampsokenus. IloTteHmmomerp. AHaIoroBo-1udpoBoi
npeoOpazoBarenb.  V3MeHeHMe  SPKOCTM  CBETOAMOAA €  IOMOUIBIO
noreHuomMerpa. Knonka. [logkntouenne kHonku. [loaTsaruBaromumii pe3ucTop.
[IpoBepka ycnoBuii. OOpabaTbiBaeM HakaThe KHONKH. bopbba ¢ npede3rom
KOHTaKTOB KHOMKHU. [loacder xommyecTBa HaxkaTtui kHONKH. MaTEepdeiic 12C.
Ckanep 12C. [atuuku ocemieHHOcTH. COOpKa CTEHAAa CONHEYHOW OaTapew.
[TaroBeiii MoTop. OpuHeHTauus COJHEYHOW OaTaper MO HCTOYHHKY CBETA.
Jatunk mno3unvonupoBaHus. [lpuHuun craOunu3anuu CHOyTHHKA. 3aKOH
COXpaHEHUsI MOMEHTa uMITyJibca. MaxoBuk. HccienoBanue craOuimuzamnuu
CIyTHUKAa C UCIOJIb30BAHUEM JIBUTATEISI-MAaXOBUKA DJIEKTPOMArHUTHBIMH
cuctemamu. PID perymnstopsl. [IporpaMmupoBanue opueHTalUU CITyTHUKA Ha
MaKCHUMaJIbHBIA UCTOYHHUK CBETA C MMOMOIIBI0 MaXOBHKA.

Teopus. TexHuka 6€30MaCHOCTU MpU PabOTE C PIEKTPUUECKUM TOKOM.
Urto Takoe »daeKTpu4yecKud TOK. 3akoH OMa g MOCIeIOBaTEIbHOU H
MapajuIeIbHON DJIEKTPUYECKOW ILenu. [IonynpoBOOHUKM M OUAIEKTPUKU HA
npumepax. IlpaBunma  wWcmonb3oBaHWsl ~— MylnbTUMeETpa.  UYTo  Takoe
MUKPOKOHTPOJUIEp H T/€ OH mpuMmeHsetrcs? CTpyKTypa MporpamMmbl B Cpefie
Arduino IDE. Mukpokontpoiep STM32, HazHaueHHWE TMHOB M YTO TaKOE
pinout. DieKTpoHHbIE KOMIIOHEHTHI 0a30BOro KoHCTpykTopa Introsat.
IpepoiBanus B Arduino IDE: delay() u millis() B uem pasuumna? Yro takoe
[MUM u xak 310 padoraer? BO3MOXHOCTH MOHUTOpa TOpTa, GYHKIUU
Serial.begin(), Serial.print() u Serial.read(). Uro takoe unrepderic UART? AT-
komauael  Bluetooth. [lenmmrenr  HanpspokeHus, Kak 3TO  paboraer.
[ToTenmmmomeTp.  AHamoroBo-1upoBoil  mpeoOpazoBaTenb. UTo  Takoe
noATsaruBaronui  pesuctop. [pedesr knomku. Mutepdeiic 12C. Illarossrii
MoTop. ConHeuHast Oatapesi B KocMoce. AJTOPUTM OPUEHTALIMU CITyTHUKA 10
UCTOYHHUKY CBETa. AJITOPUTM CTAOMIIM3AlMN CITyTHHKA C MTOMOIIBI0 MaXOBHKA.
3aKoH coxpaHeHUsi MOMeHTa umiyibca. Uto takoe PID perynsarop u kak ero
HACTPOUTH?

Ilpakmuka. MonenupoBaHHue 3JIEKTPUYECKOM LEMU C MCIOIb30BAHUEM

yCIIOBHBIX 00Oo3HaueHuil. COOpka Ienmu Ha MakeTHOW mate. M3mepeHue u
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pacdeT HampsDKEHHUsS, COMPOTHUBIEHUS W CHWJIBI TOKa B IEMIX C
nocJieIoBaTeIbHBIM coeinHeHneM. [loaKmoueHrne BOJIbTMETpa U aMIIepMeETpa.
Pacyer Harpy3km B IIeMH TMOCTOSHHOTO TOKa. PacueT Harpy3ku st
MOJIKJTFOUEHUS CBETOMO/IA. Y CTAHOBKA MUKPOKOHTPOJUIEPA U MOTYJIS TATAHUS
HAa MATEPUHCKYIO TUIATy CIyTHHKA. [loAkiIroueHne MUKPOKOHTpoJuiepa K
KOMITbIOTEpY ¢ oMotkio mporpammaTopa ST-LINK. Ckeru «Blinky - mopraem
BCTPOEHHBIM CBETOAMOAOM. [lo/IKIT0ueHNE TPYIIBI CBETOAMO0B HA MaKETHOM
miate. Pa3paboTka mporpammel «berymue orany, «SOSy. [lnaBHOE N3MEHEHHE
SAPKOCTH cBeToauoa. [loakmoueHue u npormBka Moayiei Bluetooth (slave u
master). 3arpy3ka ckerda o Bluetooth -coznanue «bootloader». Coopka cxemsr
MOJKIIIOUEHHUST TOTCHIIMOMETPa K MHKPOKOHTPOJUIEPY Ha MaKETHOW IuIate.
Pacuer nenurens HanpspkeHus. CUMTHIBAHUE JIAHHBIX U BBIBOJ, X B MOHUTOP
nopra. Pa3paboTtka ckerya «/3MeHEHHE SPKOCTH CBETOAMOJA C MOMOUIBIO
noTeHiomerpay. lloakiroueHrne KHONMKM Ha MakeTHoW 1uiare. Pa3paGorka
cketya «BKIIOUeHHE CBETOJMO/A C MOMOINBI0 KHOMKW». Pa3paboTka ckerua
«Ilogcyer KonMuecTBa HaxKaTUW  KHOMKW». [lojgkitoueHne  JTaTYMKOB
ocBemenHoctn K muHe [2C. CkaHupoBaHHe aJpecoB MOJKIIOUYEHHBIX
ycTpoiicTB. CUunThIBaHHE JAHHBIX C JATYUKOB OcBemeHHOCTH. COOpKa cTeHaa
coJiHeyHOU Oatapen Ha Oaze crmyTHuka Introsat 1U. IIporpammupoBanue yria
MOBOpOTa CONHEYHOM Oarapen. IIporpammupoBaHue yriia MOBOPOTa IO
MOKAa3aHUAM JaT4YUKOB OCBEIICHHOCTU. M3MepeHue yrioBOoll CKOpPOCTH
BparnieHus cinytHuka. [logkmtouenune maxoBuka. [IporpamMmmupoBanme CKOpOCTH
W HampaBJICHHS BpallleHWsT MaxoBHKA CHOyTHHKA. [IporpammupoBanue
anroput™Ma crabmwimmsanun cnytHuka. [lombop PID perynsropos. Paz6op
anroputma. [IporpaMMupoBaHue OpHUEHTAIMM CIIYTHHKA Ha MaKCHUMAaJIbHBIN
HCTOYHHUK CBETA C MOMOIIBI0 MaXOBHKA.

Texywuit Konmpo.e.

JleMOHCTpanusi  yJamdMUCS 3HAHWMM W TMPAKTHYECKUX  HABBIKOB
IPOrpaMMHUPOBAHUS CITyTHUKA HA PEIICHHE 3a7a9 CTAOMITN3aIlii U OPUECHTAIIUU
CIYTHUKA TI0O MCTOYHUKY CBETa C MOMOINBIO IIAaroBOT0 MOTOpPa M MaxXOBHKA.
BeinonHeHnue 71a00paTOPHBIX pabor o IPOrpaMMHUPOBAHUIO

MHUKPOKOHTPOJUICpA Ha IMIOJYYCHHUC JAHHBIX C JATYUKOB U YIIPABJIICHHUC
HUCITIOJTHUTCIIbHBIMHA YCTpOﬁCTBaMH.

Pa3znes 3. OpueHTanms CIIyTHUKA B MATHUTHOM 10JI€

B comepxanum paszmena pedsATa  IMO3HAKOMSATCS C  aITOPUTMOM
CTaOWIM3aIMK CITyTHUKA B MArHUTHOM TI0JI€ U TIPOBEAYT DSl SKCIIEPUMEHTOB C
UCIIOJb30BaHUEM Kojel ['eapMroiibiia, paccCMOTPST AJTOPUTMBI PA3rPy3KU
MaxOBHKa KOCMHUYECKOTO arnmnapara.

3ansatue 21-25. COopKa HCMIBITATEIBHOIO CTEHJA. MarHuTHoe IoJe.
Kombna I'ensmrosnsua. Cuna Awmmnepa. IlpaBuno neBoit pyku. Iloctpoenue
KapThl MarHuTHOro mnojs. Pacder kaTymiek chnyTHuKa. MarHutomerp.
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OnpeneneHue yria MOBOpPOTa CIYTHUKA, OTHOCUTEIBHO JUHUNA MarHUTHOMN
WHIYKIWU. YTpaBIeHUE KaTylIKaMH CIyTHAKa B MarHUTHOM IIOJiE
['enbmromnbia. McenenoBanue MeTo10B cTaOUIU3AIMKA CIYTHUKA B MArHUTHOM
oJie.

Teopusa. MarnutHoe mnone. [lpunnun pabGotel yctaHoBku «Kosbiia
['ensmromeua». Cunma Awmnepa. IlpaBunmo mneBoid pyku. MOMEHT cuil,
JNEUCTBYIOIIMM HA KATyIIKA CIyTHHKAa. MOMEHT BpalleHUS W MOMEHT
CONIPOTHUBIICHUSI MOJBECA CHOyTHUKA. UTO Takoe MAarHUTOMETP U 4YTO OH
u3Mepser? AJNrOpUTMBI pa3rpy3Kd MaxOBHKA C MOMOIIBI0 MAarHUTHOTO TOJIS.
Anroputm B-dot.

Ilpakmuka. YcTaHOBKa 3JEKTPOMAarHUTOB Ha coyTHHK. COOpKa KoJjer
I'enpmronema. IIpoBepka ycTaHOBKM KoMIacoM. Busyanmusamus CHIIOBBIX
JMHUM MarHUuTHOTO TOJS B KoJibllax ['enbMronbia. MarHuTHass MHIYKIUS,
co3maBaemasi Kojplamu ['enbmronbuna. MOMEHT CHIl, JEUCTBYHOLIMKA Ha
KAaTYIIKU CIIyTHUKAa. MOMEHT BpallleHusl. MOMEHT CONpPOTUBIICHUS IOJBECA.
Onpenenenue yria MOBOPOTa CIYTHHKA OTHOCUTEIBHO JIMHUN MAarHUTHOMN
UHAYyKIUU. [ToBOpOT chyTHHMKA MMOJ AEHCTBHEM MArHUTHOTO moJid. PydHoe
MEPEKII0YEHNE KATYIIEK CITYTHUKA. ABTOMaTUYECKOE MEPEKITIOUCHHUE KaTyIEK
C MOMOIIBbI0 MarHuTomerpa. Pa3rpy3ka MaxoBHKa C MOMOILIBK) MarHUTHOTO
IOJIAL.

Tekywguit Konmpo.ie.

JleMoHcTpanusi  y4yaliuMucsl 3HAHUM W TIPAKTUYECKUX  HABBIKOB
MpOrpaMMHUPOBaHUsI CIIyTHUKA HAa pelIeHUEe 3ajad cTaOWIn3alud CIyTHUKA B
MAarHUTHOM 1oJie koJsel ['enpMrompia.

Pasznes 4. JDiekTponuTaHue CIyTHUKA

Pa3gen nocBsAlEH HM3yYEHHIO TOJYNPOBOAHUKOBBIX U PEAKTUBHBIX
AJIIEMEHTOB OJJIEKTpUUecko 1enu. Pebsta MO3HAKOMSTCS C MEPEeMEHHbBIM
JIEKTPUYECKUM TOKOM, Ha IpaKTHUKE U3ydar siBaeHue camouuaykuuu JJ1C,
coOepyT TMOHWXKAIOWIMK MpeoOpa3oBarelib HaNpspDKEHUs (cTaduim3aTop),
Hay4aTcsi MOJICITUPOBATH U HCCIIEI0BATh AJIEKTPUIECKuUe 1ienu B cpeae LTspice,
M B 3aKIIOYEHUH HAa OCHOBE TOJYYEHHBIX 3HAHMM COOepyT cHucTteMy
AJIEKTPONUTAHUS CITYKEOHBIX CUCTEM CITyTHHKA OT COJTHEUHBIX OaTapei.

3ansarus 26-36. 3akonnl Kupxroda. Ilonarue 3/IC. Buytpennee
CONMPOTHUBJICHUE NCTOUHHKA MUTaHUs. PeakTuBHBIE KOMIIOHEHTHI. KOHIeHCaTop.
PeaktuBHble KOMIOHEHTHI. [lepemenHbl TOok. Karymika HWHAYKTUBHOCTH.
OnexkrpomarauTHas uHAYKIMs. DC camonnaykiuu. KonebaTenbHblid KOHTYD.
[TomynpoBOJHUKH: U0 — 30HBI IPOBOAUMOCTH (P 1 N). TpaH3uCTOPHI, BUIIBI U
OPUHIMO PadOThl. DJIEKTPOHHBIM KIIOY C MCIOJIB30BAHMEM TPaH3UCTOPA.
Beimpsmutens.  Cpena  MonmenupoBanusi  LTspice.  IIpeoOpasoBarenu
HanpspkeHusi.  CtaOunmuTpoH. JIMHEWHBI  cTaOMiIM3aTOp  HANPSKCHUS.
WNmnynecHbI npeoOpa3oBaTenb HanpsbkeHus. COOpKa IaThl pacrpeaeieHus
nuTaHus cnytHuka. [loBblmaromuii mpeodpas3oBarens. PaboTa ¢ HCTOUHUKOM
cBeTa W cosHeyHou Oartapeu. PaboTa ¢ miatoil 3MeKTpONMUTaHHS B COCTaBe
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Introsat. IIpoBepka mwuTaHus cioyxkeOHbIX cucteMm. [lmata cumynsun
aNbTEPHATUBHOTO UCTOYHHUKA SHEPTUU CITyTHUKA.

Teopua. 3axkousl  Kupxrogpa. Ilomstue OSJIC. BHyTtpenHee
CONPOTHUBJICHUE HCTOYHUKA NHUTAHWA, KaK €ro H3MEpPUTh WU HYXKHO JU
yUYUThIBaTh?  PeakTUBHBIE  KOMIIOHEHTBI: KOHJEHCATOP W  KaTylIKa.
OnextpomarautHas unaykuus. IJC camonnnykuuu. KonebaTenbHbI KOHTYP.
Kak pabGoTaroT moysiynpoBOJHUKH, Kakhe OBIBAIOT U Tie MPUMEHSIOTC? Bub
npeoOpazoBareseii HanpspKeHwus. [[71s 9ero uemoap3yeTcss CTaOMIUTPOH?

Ilpakmuka. BplYucieHHME TOKOB B BETBSAX JJIEKTPUYECKOW LIEIN.
[TocTpoeHue HampaBlIeHUs] TOKOB Ha CXEME. DKCIIEPUMEHTHI € MOIKIIOUYEHUEM
KOHJIEHCAaTOpa B JJIEKTPUUYECKYIO Lienb. boppba ¢ Ipede3roM KOHTaKTOB C
noMoIIsio konaeHcaropa. Mzmepenue IJIC caMonHaykinu katymku. O0aacTb
IPUMEHEHUsI KOJeOAaTeIbHOr0 KOHTypa. Buapl, 001acTb NpUMEHEHHS H
IPUHIUT paboThl Tpan3ucTopa. COOpKa 3JEKTPOHHOTO KJIK0Ya Ha TPAH3UCTOPE.
COopka cxembl MyJIbTHBHOpaTopa Ha MakeTHOHW IuiaTe. MojenupoBaHue U
UCCIICJOBAHUE XAPAKTEPUCTUK BBIIPSMUTENS] HA JUOAE U  JICIUTENs
HarnpspkeHusl. AHanu3 rpadukoB. PerynsTop HampspKeHUs Ha CTAOWJIMTPOHE.
Boibop u pacuer crabunmutponHa. COOpka cXeMbl U H3MEPEHUE BBIXOJHBIX
XapaKTepUCTUK. PacyeT HOMHHAJIOB COMPOTUBIICHUN B CXeMe CTaOuUiIu3aropa.
COopka cxemMbl U M3MEPEHHUE BBIXOJHBIX XapakTepUCTHK. OpraHuszanus Ha
Beixone 3.3B, 5B, 9B pang nuraHus ciayxkeOHbIX cuctem. HM3mepenue
HaIlpsDKEHUST U pacdyeT CWibl TOKa. CpaBHUTENBHBIM aHAIW3 JIMHEWHOTO WU
UMITYJIbCHOTO TpeoOpa3oBareneil HampsbkeHusa. KommyTanusi COJTHEYHbIX
Oarapeil. M3MepeHnue Toka 3apsiia akKymyJsTopa. TecTUpoBaHHME TNUTaHUS
CILYKEOHBIX CUCTEM: njarta  3apsaa  akKyMyJsTopa, MAaXOBUK,
MHUKPOKOHTpoJuIep. [loakirouenne u npommBKa I1aTel ciyTHUKA. V3MepeHue
HaIPSHKEHUS U pacyeT CHIIBbI TOKA Ha BXOJIaX CIIYKEOHBIX CHCTEM B 3aBUCUMOCTH
OT OCBEIICHHOCTH COJHEYHbIX Oatapeit. COopka cmyTtHuka ¢opmara 3U.
[ToaxmtoueHne CiykKeOHBIX CUCTEM K JIMHUSIM TuTaHus. VMcneiTanue cuctem
AJIEKTPOIUTAHUS CITYKEOHBIX CUCTEM.

Tekyuwuit KOHmMpPO.JTb.

JleMOHCTpanusi ydamuyMHCs 3HAHUN W TMPAKTUYECKUX HABBIKOB COOPKHU
IEKTPUUECKUX CXEeM TpeoOpa3oBaTesieil, CTaOMIN3aTOPOB HAIPSIKEHUS, a
TAaK)K€ pEIICHHE 3a/lad OPraHu3alMy JJIEKTPONUTAHUSA CIYXKEOHBIX CUCTEM
CITyTHUKA BO30OHOBJISIEMBIMH UCTOUHUKAMH YHEPTUH.
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YUYEBHBIA IIJIAH

Ne
n/n

Tema 3ausaTuid

KoanuecTBo 4acoB

Beero | Teopus | mpakTHka

CamocrosiTesqibHasi padboTa

DopMbI KOHTPOJIA

Pa3nesa 1. OcHoBbl nporpammupoBanus C++

1 [lepBas nporpamma, apupmMeTHIecKue 1 0.5 0.5 BBon u BeIBOA TaHHBIX. ABTOMAaTH3aLUs YcTHBII onpoc.
BeIpakeHus. [lepeMennble. TUIBI TaHHBIX apupmeTnueckux BbrauciaeHuit. O63op u ITpakTuyeckas pabora
CpaBHUTENBHBIN aHAJIM3 TUIIOB JAHHBIX Ha
npuMepax pa3padoTKU IporpaMm
Henounciennas apudmernka 1 0.5 0.5 Onepanuu 1eTOYHCICHHOTO JCIICHUS. YCTHBIN ompoc.
Pemienue 3aau ITpakTuyeckas pabora
2 VY cn0BHBIE KOHCTPYKIIMHU C ITOJIHBIM U HE 1 0.5 0.5 [IporpammupoBaHue yCIIOBHH € ITOJHBIM U YcTHBII onpoc.
IIOJIHBIM BETBJICHHUEM. HEIOJIHBIM BETBJICHUEM ITpakTuyeckas pabora
CocraBHbI€ YCIOBUS 1 0.5 0.5 Pa3zpaboTka nporpaMm ¢ UCIIOIB30BAHUEM YcTHbI# onpoc.
COCTaBHbIX YCIOBUH ITpakTuyeckas pabora
3 uxa while 1 0.5 0.5 BeiBo uncen B 3aqaHHOM Juana3one. Peanmm3arust | Y CTHBIN ompoc.
LUKINYECKUX aJITOPUTMOB C IIPETYCIOBUEM U ITpakTuyeckas pabora
HOCTYCIIOBUEM
[uxon for 1 0.5 0.5 Peanu3zanus nporpamMm ¢ UCIIOJIB30BAHUEM LIUKJIA | Y CTHBIN OIPOC.
for ITpakTudeckas pabora
4 [TonsiTue maccuB. MHnnmanusanus, 1 0.5 0.5 OObsBrieHne, 3aNI0THEHUE U TTepedop IIMEMEHTOB YcTHbI onpoc.
3aI0JIHEHHE U YTCHHE DJIEMEHTOB MacCHBA MacCHBa ITpakTudeckas pabora
VYkazatenu 1 0.5 0.5 WNuntmanu3anus ykazarenei Y CTHBIN ompoc.
ITpakTuyeckas pabora
5) CHUMBOJIBI ¥ CTPOKH 2 0.5 0.5 OO0bsBNIEHNE, KOHKATCHAIIUS U CPABHEHUE CTPOK YcTHbI# onpoc.
ITpakTuyeckas pabora
1 - Anroput™Mbl 00pabOTKH CUMBOJIBHBIX JTAHHBIX YcTHBII onpoc
ITpakTuyeckas pabora
6 DOyHKIIUHA 1 0.5 0.5 Cozmanne GyHKIUH YcTHbI# onpoc
ITpakTuyeckas pabora
['moGanbHbBIE U TIOKAIbHBIE IEpEMEHHbBIE 1 0.5 0.5 CpaBHUTENbHBIN aHaTU3 T7I00aTbHBIX U JIOKAJBHBIX | YCTHBIN OIpoc
NIEPEMEHHBIX IPU paboTe ¢ QYHKIMSIMHU ITpakTuyeckas pabora
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7 Beenenue B OOII (oObekTHO- 2 1 1 Co3nanue U BBI30B KJIAaCCOB, OOBEKTOB KJlacca YcTHBI# onpoc
OpPUEHTUPOBAHHOE ITPOrPaMMHUPOBAHNUE). [TpakTuyeckas pabora
[TonsiTust: 00bEKT, Ki1acc

Paznen 2. OcHOBBI 2JIEKTPOTEXHHKH H AaBTOMATH3allMM CIIYTHHKA Ha 6a3e MUKPOKOHTpoJuiepa STM32

8 DNeKTpuUYecKuil ToK. 3akoH OMa Jist 1 0.5 0.5 [IpaBuna TeXHUKHA O€30MACHOCTH MPH padboTe ¢ Pemenue 3amay.
yuactka nenu. [loanynpoBoaHUKH U 3JIEKTPUYECKUM TOKOM. MoaenupoBaHue [TpakTudeckas pabora
TudNieKTpuku. Llenu ¢ mocnepoBaTebHbIM JNEKTPUYECKOM 1IN C UCIIOJIb30BAHUEM
COEAMHEHHUEM IOJTyIIPOBOIHUKOB. yCIOBHBIX 0003HayeHuid. COopka 1enu Ha

MakeTHOH iare. I3Mepenue u pacuet
HaNpsHKEHUS, CONPOTUBIICHHUS U CHIIBI TOKA B
HENsIX C MOCIEI0BATENbHBIM COSIMHECHHEM
enu ¢ mapamiensHbIM COETMHEHUEM 1 0.5 0.5 [Togxmrouenue BoabTMETpa U amriepmerpa. Pacuer | Pemenue 3amgau.
MOJTYTIPOBOTHUKOB Harpy3Ku B IIENH MMOCTOSIHHOTO ToKa. Pacuer [TpakTuueckas pabora
Harpy3KH Uil HOJKJITFOUYEHUS] CBETOINOIA

9 Yro Takoe Mukpokontpoiuiep? Cpena 1 0.5 0.5 YcraHoBKa MUKPOKOHTPOJUIEpA U MOLYJISI IUTaHUSL | Y CTHBINA OIIPOC
Arduino IDE. CtpykTypa mporpaMmmsi. Ha MaTepUHCKYIO maTy cinyTtHuka. [logkmoyenne | [lpaktuueckas pabota
MarepuHckasi miaTa ClilyTHUKa, MOJTYJIb MUKPOKOHTPOJUIEPA K KOMIIBIOTEPY C MOMOIIBIO
UTAHUS. nporpammaropa ST-LINK. Ckeru «Blinky -

MOpraeM BCTPOCHHBIM CBETOAHOIOM
[IpepoiBanus. LHudpossie nuHbI 1 - 1 [Toaxmrouenue rpymnibl CBETOANO0B Ha MakeTHOH | [IpakTuueckast pabota
MHUKPOKOHTpOJIepa. MakeTHas mjara riate. Pazpabotka nmporpammsl «berymune oramny,
«SOS»
10 | HlupoTHO-UMIYTBCHAS MOYJISIIIHS 1 0.5 0.5 [1naBHOE M3MEHEHNE IPKOCTH CBETOINO0/1A YcTHbIN onpoc
ITpakTuyeckas pabora
Momnwurop nopra. Uurepdeiic UART. 1 0.5 0.5 [Moaxmouenue u npommeka moayieit Bluetooth YcTHBIH onpoc
AT xomans! s npommBku Bluetooth (slave u master). 3arpy3ka ckerua mo Bluetooth - [MpakTrueckas padota
coznanue «bootloader»

11 | Jdenurens HanpsokeHus. [loTeHunomerp. 1 1 - CO6opka cxembl MOAKIIOYEHHSI TOTEHIIHOMETpa K Pemenue 3anau.

AHanmoroBo-1udpoBoil mpeodpa3oBaTeb MUKPOKOHTPOJIIEPY HAa MaKeTHOM riate. Pacyer [TpakTuueckas padbota
JIeTTUTeNs] HalpsDKEHUs
H3MeHeHne IpKOCTH CBETOIMOIA C 1 - 1 CunThIBaHHE TaHHBIX U BBIBOJ X B MOHHUTOP [TpakTdeckas padora

MMOMOIIBIO MOTCHIUOMETPA.

nopra. Pa3pa60TKa cket4a «M3MeHeHHne SAPKOCTHU
CBCTOIMOJa C MOMOIIBIO MOTCHIMOMECTPA.
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12 | Kuaomxka. [logkinrodeHne KHOIKH. 1 0.5 0.5 [TonxiroueHre KHOIKM HA MaKETHOU ILIaTeE. YcTHbIH ompoc.
[Toararusaromuii pesucrop. [Iposepka Pazpabotka ckerua «BriroueHune CBETOAMOAA C [TpakTuyeckas pabora
ycnoBuil. OOpabaTeiBaeM Ha)KaTHe KHOIKH MOMOIIbIO KHOTIKIY
Bopbba ¢ npede3roM KOHTAKTOB KHOIIKH. 1 - 1 Pazpabotka ckerua «Iloacuer konnyecTBa [TpakTuyeckas pabora
[Toncyer koanyecTBa HAXKATUH KHOIIKU Ha)KaTUH KHOIIKK»

13 | Unrepdeiic 12C. Cxanep 12C 1 0.5 0.5 [ToaxntoueHne JaTYNKOB OCBELIEHHOCTH K IIIMHE VYcTHbIl onpoc

12C. CkanupoBaH#€e aIpeCcOB MOIKIFOYCHHBIX [IpakTrueckas pabora
YCTPOWCTB
JlaTunku OCBEIIEHHOCTH 1 - 1 CuuThIBaHHE JAHHBIX C JATYUKOB OCBEIIEHHOCTH IIpakTnueckas pabora
14 | Coopka cTeH1a COIHEYHOI OaTapen 1 - 1 COopxka crenia conHeyHoU O6aTapen Ha 6aze [TpakTuyeckas pabora
cnytHuka Introsat 1U
[ITaroBslii MOTOp 1 0.5 0.5 [IporpammMupoBanue yriia moBopoTa COITHEYHON VYcTHbIi onpoc
Oarapeu [TpakTrueckas pabota

15 | OpueHrtauus coHeYHOU OGaTapeu 1mo 2 - 2 [IporpamMmMupoBaHue yria noBopoTa 1o YcTHBIN ompoc
HCTOYHHKY CBETa NIOKA3aHUSIM JIATYNKOB OCBEIICHHOCTH ITpakTyeckas pabora

16 | JIaTuyuk mO3UITMOHUPOBAHMS 1 0.5 0.5 W3mepenue yriioBoil CKOPOCTH BPALLIEHUS YcTHbI onpoc

CITyTHHKA [TpakTuueckas padbora
[TpunHMn cTabUIU3alny CIyTHUKA. 3aKOH 1 0.5 0.5 [Togxmrouenne MmaxoBuka. [IporpammupoBanue YcTHbI onpoc
COXpaHEHHsI MOMEHTA UMITyJIbca. MaxoBHK CKOpPOCTH M HaIPaBJICHUS BPAIICHUS MaXOBHKa [TpakTyeckas pabora
CIyTHHKA

17- | UccnenoBanue cTaOUIU3alMK CITyTHUKA C 4 1 3 [TporpammupoBanue anropuTmMa cTabUIU3aIuu VYcTHbI onpoc

18 | ucmonb30BaHUEM JABUTATENISI-MaXOBHKA cnytHuka. [Ton6op PID perynstopos [TpakTuueckas pabota
3JIEKTPOMArHUTHBIMU cucteMamu. PI1D
PETyJISTOPbI

19- | IlporpamMMupoBaHHe OPUEHTAIIUH CITyTHUKA 4 1 3 Pa36op anropurma. IIporpammupoBanue YcTHBII onpoc

20 | Ha MakCHMaJbHBIA UCTOYHUK CBETA C OpHUEHTAIINH CITYyTHUKA Ha MaKCUMaJIbHBIN ITpakTnyeckas pabora
MIOMOIIIBI0 MaXOBHKA WCTOYHHK CBETA C TOMOIIHI0 MaXOBHKA

Pa3nes 3. OpueHTanys CHyTHMKA B MATHUTHOM HOJIe

21 | COopka UCTIBITATEILHOTO CTEH/IA. 2 0.5 1.5 VYcraHoBKa 3JIeKTpOMarHuToB Ha cimyTHUK. COopka | YCTHBIN ompoc
MarnutHoe nosne. Kosbia ['exsmrombiia. kosent ['enbmronbua. [IpoBepka ycTaHOBKU [TpakTryeckas pabora
Cwia Amnepa. [TpaBuio neBoi pyku KOMITACOM.

[TocTpoeHne KapThl MAarHUTHOTO TTOJIS 1 - 1 Busyanu3zanus cuinoBbIX TMHUM MarHUTHOrO nofst | [Ipaktudeckast pabora
B KoJbIlax [ 'enmpMronbiia
22 | Pacuer KaryIek CIyTHHKA 1 1 1 MarHuTHast MHAYKIHS, CO3/1aBaeMast KOJIbIIaMu Pemrenue 3anau

['enpMronsia. MoMeHT cuil, IEWCTBYIOIINN Ha

21




KaTyIIKU CIyTHHKA. MOMEHT BpamieHusi. MomMeHT
COMPOTHUBIICHHUS MOJ[BECA

MarnutomeTtp. OnpeneseHue yria moBopoTa 0.5 0.5 Onpenenenue yria noBOpoTa CyTHUKA YcrHblit onpoc.
CIIyTHHUKA, OTHOCUTEJIBbHO JUHUA MAarHUTHON OTHOCUTEJIbHO JTUHUA MAarHUTHOM MHIYKLIMH. [TpakTudeckas pabora
UHIYKIHH [ToBopoT criyTHHKA MO IEHCTBUEM MarHUTHOTO
OJIsl.
23 | YmpaBieHue KaTylIKaMH CITyTHHKA B - 2 PyuHoe nepekitoueHne KaTyek ClyTHUKA. [IpakTuueckas pabora
MarHuTHOM 1ose [ enpMrombia ABTOMaTHYECKOE NMEPEKITIOYCHUE KATYIIEK C
MOMOINIbI0 MAaTHUTOMETpPA
24- | UccnenoBanue METOJIOB CTa0MIIH3AIAH 1 3 AJNTOPUTMBI pa3rpy3Kl MaXxOBHKa C TTOMOIIBIO [TpakTudeckas pabora
25 | cIlyTHHKA B MAarHUTHOM I10JIE MarHuTHOro moisi. Anroputm B-dot
Pa3nes 4. DiieKTponuTaHue CIYTHUKA
26 | 3axonsl Kupxroda. [Tonstue 3/1C. 2 - Boruncnenue TOKOB B BETBAX dJIEKTpUUECKOH 1ienu. | Perenue 3amau
BHyTtpenHee conpoTHBIEHHE HCTOYHUKA [TocTpoeHne HampaBIeHUsI TOKOB Ha CXEMeE.
MUTaHU
27 | PeakTuBHBIE KOMIIOHEHTHI. KoHeHCaTOp 0.5 0.5 DKCIEPUMEHTHI C MOAKIOYEHUEM KOHIeHcaTopa B | Ompoc.
3JIEKTPUYECKYIO 1ienb. boprba ¢ npedbe3rom [IpakTuueckas padota
KOHTAaKTOB C MMOMOUIbIO KOHIEHCATOpa
PeaktuBHbIe KOMITIOHEHTHI. [lepeMeHHbIi 0.5 0.5 Namepenne 31C caMOMHIYKIIMN KATYIIKH. Ompoc.
Tok. Karyika HHIyKTUBHOCTH. OO6nacTh NpUMEHEeHUs K0JIeOaTeIbHOT0 KOHTYPA. ITpakTnyeckas pabora
OnexktpoMarauTHast uHIyKuus. DJ1C
camouHaykiuu. KonebarenbHblil KOHTYp
28 | IlomynmpOoBOIHUKH: TUOJT — 30HBI 1 - Bunpl, 0651acTh NpUMEHEHUS ¥ IPUHIUI paOOTHI Ob6cyxneHue B
npoBoIUMOCTH (P U N). TpaH3UCTOPBI, BUBI TpaH3UCTOpa KJ1acce
Y IPUHLUI pabOThI
DJEKTPOHHBIN KIIH0Y C HCIIOJIb30BaHUEM - 1 CO6opKa 37eKTPOHHOTO KIII04Ya Ha TPaH3HCTOpeE. ITpakTnyeckas pabora
TpaH3HUCTOpa COopka cxembl MyJbTUBUOpAaTOpa HA MaKETHOU
miare
29 | BempsamuTtens. Cpexa MOJIeTUPOBAHUS - 2 MopenupoBanue 1 ucciae0BaHme xapaktepuctuk | [IpakTudeckas pabora
LTspice BBITIPSIMHUTEIS] HA TUOJIE U ISTTUTENsl HalPsKEHUSI.
Amnanu3 rpaduKoB
30 | IIpeoOpa3oBarenn HanpsHKEHUS. 1 1 Perynarop nanpspkenus Ha ctabunutpone. Beibop | OOcyxnenue.

CtabuuTpoH

U pacyeT CTabMINTPOHA

IIpakTnueckas pabora
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31 | JluneliHbIil cTaOMIM3ATOP HATTPSHKCHUS 2 0.5 1.5 COopka cXeMbl 1 U3MEPEHHUE BBIXOIHBIX [TpakTrueckas padota
XapakTepucTuk. Pacuer HOMUHANIOB
COINPOTUBIIEHUH B cXeMe cTabuian3aropa
32 | UmnynbcHbI TpeoOpa3oBaTeb HaNpsKSHUs 2 0.5 1.5 COopka cxembl 1 U3MEPEHUE BBIXOAHBIX Ob6cyxnenue.
XapaKTEePUCTHK. IIpakTnueckas pabora
33 | COopka miatel pacpeeieHUs TUTaHUS 1 0.5 0.5 Opranuzanus Ha Beixone 3.3B, 5B, 9B mns Ob6cyxnenue.
cnytHuka. [loBpimaromuii npeoGpasoBareinn NUTaHU CITyKeOHbIX cucTeM. M3mepenue [IpakTuueckas pabora
HaNPsDKEHUS U pacueT CUJIBl TOKa
PaboTa ¢ HICTOYHMKOM CBETa U COJIHEUHOM 1 - 1 CpaBHUTENBHBIN aHATN3 JTUHEWUHOTO U [IpakTrueckas padota
Oarapeun HUMIYJIBCHOTO ITpeoOpa3oBarenell HarmpsHKeHusl.
Kommyranus conneunsix Oatapeid. i3mepenue
TOKa 3apsaa akKyMyJIsITopa
34 | Pabota c miaToi 2JIeKTPOIIUTAHUS B COCTABE 2 - 2 TectupoBanue nuTaHus ciykeOHbIX cucTteM: mara | [Ipaktuueckas pabota
Introsat. IIpoBepka nuTaHus Ciry>keOHBIX 3apsaa aKKyMyJIsITOpa, MaxOBUK,
CUCTEM MUKPOKOHTPOJILIEP
35- | [Inara cuMynsum aabTepHATUBHOTO 2 - 2 [onkmroyeHne 1 MpOIIMBKA TUIATHI CITyTHHKA. [TpakTuyeckas pabora
36 | HICTOYHMKA SHEPTUU CIyTHUKA N3mepenue HanpsiKeHHs U pacyeT CUITbI TOKa Ha
BXOJaX CIyEOHBIX CUCTEM B 3aBUCUMOCTH OT
OCBEILIEHHOCTH COJIHEYHBIX OaTapei
2 - 2 C6opka cniytHuka ¢popmara 3U. [logknrouenue ITpakTnyeckas pabora
CITy’)K€OHBIX CHCTEM K JINHUSIM MTUTaHHUS.
HcnblTanue cucteM 3J1eKTPONUTAHUS CITY)KEOHBIX
CHCTEM

Hroro

72 yaca (36 3ansTHii)
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KAJEHIAPHBINA YYEBHBIN I'PAO®UK

Ne PesxuM nesiTeILHOCTH JlonmotHUTENbHAS
o0meodpa3zoBaTebHast
o01epa3BuBaOLas NporpaMmma
TeXHHYECKOH HANMPaBJIEHHOCTH
«CIyTHHKOCTPOEHHUE)
1. Hauvano ygeOHoro roma 01 cenTsa6ps 2024
2. [Tpo10IKUTETHLHOCT YUEOHOTO MEpHOaa 18 yueOHBIX HeseNb
3. [Tpo0KUTETHLHOCTD YUeOHOH Heenu 6 nuei
4, [TeproMUHOCTD YUEOHBIX 3aHATHI 1 pa3 B Hexento 1o 2 yaca
5. KonnuecTtBo yacos 72 gaca
6. OxkoHyaHue yueOHOro roja 25 mas 2025
7. [Tepuon peanm3anuy MporpamMmsI 01.09.2024-25.05.2025
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PABOYASA ITPOT'PAMMA BOCIIUTAHUA

BocnurtaTenpHbli  KOMIOHEHT  OCYLIECTBIISIETCS O  CIEAYIOUIUM
HaIlpaBJICHUSM

OpraHu3allMy BOCIIUTAHUS U COITMATIN3ALUN 00YyYatOIUXCs:

1) rpa>kIaHCKO-NIATPUOTUYECKOE;

2) HpPAaBCTBEHHOE U JYXOBHOE BOCIIUTAHHUE;

3) BOCIIUTaHUE MOJIOKUTEIBHOIO OTHOLLIEHUS K TPYYy U TBOPUYECTBY;

4) UHTEIIEKTyaJIbHOE BOCITUTAHUE;

5) 3n0poBbecOeperaroiiee BOCIUTAHUE;

6) MpaBOBOE BOCHUTAHUE U KYJbTypa O€30M1aCHOCTH;

7) BocIUTaHUE CEMENHBIX IICHHOCTEH;

8) hopMHpOBaHNE KOMMYHUKATUBHOUN KYJIBTYPBI;

9) sKoJIOTHYECKOE BOCITUTAHHE.

llenp — ¢opMupoBaHME TapMOHMYHOM  JIMYHOCTH C  UIMPOKUM
MHUPOBO33PEHYECKUM KPYT030pOM, C CEPhE3HBIM 0araxomM TEOPETUUECKUX 3HAHUN U
MPAKTUYECKHUX HABBIKOB.

Hcnone3yembie GOpMbI BOCIUTATENBHOM pabOThl: BUKTOPUHA, 3KCKYpPCHUH,
UTPOBBIE IIPOIPAMMBI, JIUCITYTHI.

Metonpl: 6eceia, MUHU-BUKTOPYHA, HA0JIIO/IEHUS, CTOJIKHOBEHHUS B3IJISLIOB U
MO3ULIAN, IPOECKTHBIN, TOUCKOBBIH.

[InanupyeMblii pe3yibTaT: TMOBBIIIEHUE MOTUBALMM K TeaTpalbHOMY
UCKYCCTBY U JIMYHOCTHOMY Pa3BUTHIO; CPOPMUPOBAHHOCTh HACTOMYMBOCTU B
JNOCTH)KEHUHM €M, CTPEMJIEHME K MOJYYEHUIO KayeCTBEHHOTO 3aKOHYEHHOTO
pe3ynbrara; ymMeHue paboTaTh B KOMaHJ€; C(H)OPMHUPOBAHHOCTH HPABCTBEHHOTO,
MO3HABATEJILHOTO U KOMMYHUKATUBHOTO MOTEHLIUATIOB JIMYHOCTH.

KasienpapHblii VIaH BOCIUTATEILHOM padoThI

Ne | Haspanue meponpusitus, HanpasJienus ®opma Cpokn

n/n co0bITHS BOCIIMTATEJIbHOI padoThl| NpPOBeJdeHUs] | MPOBeIEHHSA

1. | UHCTpyKTaX 1O TEXHUKE besonacHocTh 1 310p0OBHIi | B pamkax CeHTs0pb
0€30MacHOCTH IpU paboTe ¢ | 00pa3 )KU3HU 3aHATUN

QJICKTPUYCCKUMU LCIIAMU,
ImpaBuJjia MIOBCACHUS HA

3AHATHUSAX
2. becena o coxpanenuun I'paxxnancko- B pamkax Cents0pb-Mait
MaTepHAIbHBIX LIEHHOCTEHN, | MATPUOTHUYECKOE 3aHATHI
Oepe’KHOM OTHOILIEHUH K BOCIIUTaHUE,
000py1I0BaHUIO HPaBCTBEHHOE BOCIIUTAHHE
3. Bbecenma o kocmMoHaBTax- I'paxxnancko- Cents0pb
MEPBOOTKPHIBATEIIAX MaTpUOTHYECKOE,
HPaBCTBEHHOE U JyXOBHOE
BOCITUTAHUE
4, | 3amuTa KelcoB BHYTPH HpasctBenHnoe B pamkax CeHts0pb -
TPYIIIIbI BOCITUTaHUE, 3aHATUN nexadpb

TPYJOBOE BOCIIMTAHUE
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5. | Yuactue B copeBHOBaHUsAX | Bocnuranue B pamkax CeHntsi6pb —
Pa3IMYHOIO YPOBHS MHTEJJIEKTYaJIbHO- 3aHATUN nexaopb
MO03HABATEJIbHbBIX
UHTEPECOB
6. | becena 06 OTKpHITUAX B I'paxxnancko- B pamkax Hos6pn
o0acTu paauo u aTPUOTHYECKOE, 3aHATHHA
ANEKTPOHUKHU HPABCTBEHHOE U TyXOBHOE
BOCIIUTaHHE
7. | becena o J{ne uzobperarens | ['paknaHcko- B pamkax Jlexabpb
U palMoHalIn3aTopa MaTPUOTHYECKOE, 3aHATUN
HPABCTBEHHOE U IyXOBHOE
BOCIIUTAHHE
8. OTKpBITBIE 3aHTHS, Bocnuranue B pamkax Maii
MacTep-KIacchl MOJIOKUTETHHOTO 3aHSATHIA,
OTHOILIEHHS K TPYAY U MEPOTIPHUATHS
TBOPYECTBY; AT
MHTEJJIEKTYaJIbHOE «KBanTopumym»
BOCIUTAHHE;
¢dbopMupoBanue
KOMMYHHKATHUBHOM
KYJIBTYPBI

Cnucok aureparypsl

HopmaTuBHBIE paBOBbIE aKThI

1. ®enepanpubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparnuu» OT
29.12.2012 r. Ne273-®3.

2. Vxa3 lIpesuaenta Poccuiickoit deaepaunn «O Mepax Mo peanusanuu
rOCyAapCTBEHHOW MOJUTUKU B 00siacTu oOpazoBaHusi U Hayku» ot 07.05.2012 r.
Ne599.

3. Vka3 Ilpesumnenta Poccuiickoit ®enepaunn «O MEpONPUATHIX IO
peanu3aly rocyJapcTBeHHON conranbHON noauTukm» ot 07.05.2012 r. Ne597.

4. ITpukaz MunuctepcTBa mnpocsemienuss Poccuiickoit @enepauuu ot 27
utonist 2022 1. Ne629 «O06 yrBepxaeHuu [lopsiaka opranuzanuu U OCyIIeCTBICHUS
o0pa30BaTeNbHON ACSITENBHOCTH IO JOTOJHUTEIBHBIM 00IIe00pa30BaTEIbHBIM
mporpamMmmam.

5. IlocranoBiienne ' maBHOTO roCy1apCTBEHHOIO CaHUTApHOro Bpaya PO ot
28.09.2020 1. No28 «O06 yrBepknenun canutapubix mpaswin CII 2.4.3648-20
«CaHuTapHO- SMHUIEMHOJIOTHYECKHE TpeOOBaHUs K OpraHU3aldd BOCHUTAHUS U
oOy4eHHMsl, OTAbIXA U 03I0POBJICHUS IETEH U MOJIOICIKI.

6. Pacnopspxenue I[IpaButensctBa Poccniickoit @enepanuu ot 31.03.2022 1.
No678-p «O06 yrBepkennn KoHlenum pa3BuTHs JOTOJHUTEIILHOTO 00pa3oBaHus
netert 1o 2030 roma.

7. llpuka3 MunucrepctBa oOpazoBanusi KanuHuHrpajackon obmactu ot 26
utonss 2022 1. Ne912/1 «O6 yrtBepxknenun [lmana paGoTel Mo peanuszanuu
Konnenmuu pa3Butus 10NOJHUTENsHOTO 00pa3oBanus aetreit 1o 2030 roga, 1 stan
(2022 — 2024 roxmp) B Kanumnuerpaackoir ooOimactu u lleneBbIX Mokaszareneit

26



peanu3aruy KoHnenmu pa3BUTHS JOMOTHUTEIBHOTO 00pa3oBanus aeteit 10 2030
roja B KanmuHuHTpaackoit obmactuy.

Jiis mefarora JOMOJIHUTEIHHOTO 00pa3oBaHUS:

1. Kimou na crapt. KocMoc mas mereit. https://space4kids.ru/

2. beptse B. JI. Teopernueckass MexaHuKa (KpaTKMM KOHCIIEKT JICKITUH).

VYu4eb. nocobue // B.Jl. beprses, JI.A. bynaros, C.C. Mapkenos; Tynbckuii

['ocynapctBeHHbll yHHBEpcHTeT, Tyina, 2005. — 144 c.

3. Hemakos lO. I1. Jlekunu no pu3ndeckuM OCHOBAM JJIEKTPOHUKH: Y deOHOe
noco6ue st By30B. Mkesck: UznatenscrBo kI TV, 2008. — 323 c.: ui.

4. @opteckpio II. Pa3paboTka cucTeM KOCMHUYECKHX ammapaTtoB //
®opreckbto I1., Cyiipuepa I'. Crapk. [.; nep. ¢ anrin. M.: Anbnuna [labnuiep,
2015. - 765 c.

5. OpueHTanus CIyTHHMKAa B MarHUTHOM Moje: YdeOHoe mocoOue oA
penakmueit K.YO. SAxymmunoit. Introsat, 2021.

6. DnekrponuTaHue crnyTHUKA: YdeOHoe mocobue moxa penakiueit K.IO.
SAxymunon. Introsat, 2021.

/. CnyTHUKOCTpoeHue. ba3zoBblii Kypc ¢ NpPUMEHEHHEM KOHCTPYKTOpa
HuTpocart. https://orbita.education/ru/materials/197/364/4835

s oOyyarommxcst ¥ poauTeeu:
1. Opuenranusi CryTHUKa B MarHUTHOM IMojie: Yd4eOHoe mocoOue moa
penakmueit K.1O. Axymunoii. Introsat, 2021.
2. DIIEKTpONUTaHWEe CIyTHHKA: YdeOHoe mocobue moxa pemakiuenn K.I1O.
Sxymunoit. Introsat, 2021.
3. CoyTtHukocTpoeHune. ba3oBblii Kypc ¢ TNpUMEHEHHEM KOHCTPYKTOpa
HuTpocart. https://orbita.education/ru/materials/197/364/4835
4. Kimou Ha crapt. Kocmoc s nereit. https://space4kids.ru/
5. Ortkpertas actponomusi. OHIaH y4eOHUK.
https://college.ru/astronomy/course/content/content.html
6. Ilerun B.A., bunsikoBckuit A.A. Ilpaktudeckas suimkinoneans Arduino.
2-¢ m31., nor. — M.:JIMK Ilpecc, 2020. — 166 c.

7. Bboxkcen JIx. U3ygaem Arduino. 65 mpoektoB cBonmu pykamu. — CIIO.:
[Tutep, 2017. — 400 c.
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