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INOACHUTEJIBHASA 3AIINCKA

Onucanue npeamera, AUCHUIIMHBI KOTOPOMY IOCBSIIIIEHA POrPaMMa

JlomonHuTenbHAs 00IIeoOpazoBaTenbHas mnporpamma «MHTEpHET Beliei»
MMEET TEXHUYECKYI0 HAIPABJICHHOCTh U PEAIU3YETCs Ha YIIIyOJIEHHOM YPOBHE.

Tepmun 0T, wim HMHTEpHET Belield, OTHOCUTCA K KOJUIEKTUBHOM CETH
NOJKIIOYEHHBIX YCTPOMCTB M TEXHOJOTUHU, KOTOpas OOJErdaer CBsSI3b MEXIY
yCTpoicTBaMH M OOJAKOM, a TAaKKe MEXIy caMHMM ycTpolcTBaMu. biaromaps
NOSIBJIEHUIO HENOPOTMX KOMIIBIOTEPHBIX MHMKPOCXEM M TEIEKOMMYHMKALUN C
BBICOKON MPOIYCKHOW CIIOCOOHOCTBIO y HAC TENEpb €CThb MUJUIMAP/BI YCTPOUCTB,
NOAKIIOYEHHBIX K VHTEepHeTy. DTO O3HA4aeT, 4TO IOBCEJHEBHBIE YCTPOMCTBA,
Takue Kak 3yOHBbIE ILETKH, MbUIECOCHI, aBBTOMOOMIN U MEXAaHUUYECKUE YCTaHOBKH,
MOTYT KCIIOJIb30BaTh JATUYUKU i1 cOOpa aHHBIX U pa3yMHOTO pearvupoBaHUs Ha
JICUCTBUSI IOJIL30BATEICH.

[IpeameTHass o0jacTh MOCBSIIEHA H3YYEHUIO 3TalloB  pa3pabOTKH
AJIEKTPOHHBIX YCTPOICTB Ha 0a3e MporpaMMUpyeMOro MUKpPOKOHTPOJIIEpA: OT HJIEU
JI0 TOTOBOM MOJIEIH, KOTOPBIE CMOTYT PElIaTh 33/1a4i ABTOMATH3alMHU YIIPaBJIEHUS,
MOHUTOPHUHIA U aHAJIW3a TaHHBIX.

PackpbiTHe BeAynux Haei, Ha KOTOPBIX 0a3upyeTcs MporpamMma

[Iporpamma Kypca OpueHTHpOBaHa HAa (POPMUPOBAHUE Y IETEH KOMIIETCHIIUMA
B oOrnactu ANIEKTPOTEXHUKH, CXEMOTEXHUKH, MUKPOAJIEKTPOHUKH,
IIPOTrPAMMHUPOBAHMS U CETEBBIX TEXHOJIOTUM.

Ha kypce netu Ha IpakTUKE MO3HAKOMSATCA C apXUTEKTypPOW TEXHOJIOIMH
WNHTepHeTa Bellel, Hay4daTCsl PacCUUTHIBATH JJIEKTPUUYECKHE LEMU IOCTOSHHOTO
TOKa, IPOEKTUPOBATh INE€YATHBIC IUIATHI, BBINOJHATE MOHTAX AJIEKTPOHHBIX
KOMIIOHEHTOB MeTojgoM maiiku. Ocoboe BHHMaHHME YACJIEHO H3YyYEHUIO
MUKPOKOHTPOJIIEPOB, TaTYNKOB, UCIIOJHUTENBHBIX YCTPOUCTB, a TAKXKE pa3padoTKe
nporpaMm Il aBTOMAaTH3alMy  B3aMMOJEHUCTBHSI 3TUX KOMIIOHEHTOB C
MCIIOJIb30BAaHUEM KaHAJIOB OECIPOBOHON Mepeauu JaHHbIX.

Onucanue KJIKOYEBBIX MOHATHI, KOTOPLIMH OINEpPUpPYeT aBTOP

MPorpaMMabi:
Mukpokonmponnep — MHUKpOCXema, MpeAHa3HaueHHas [Jis YIpaBJICHUS
AIIEKTPOHHBIMU YCTPOUCTBAMH.
HIUM  (wupomno-umnynrbcuas mooyaayus) — TPOIECC yIPaBICHUS

MOIIHOCTBbIO METOAOM MYJIbCUPYIOLEro BKIIOUEHHUS M BBIKJIIOUEHUS! TIOTPEOUTENS
SHEPTrHH.

UART  (Universal Asynchronous Receiver-Transmitter) —  ys3en
BBIUHCIUTENbHBIX YCTPONCTB, MpEeIHAa3HAYEHHBIA JMJIi OpraHu3aldd CBSI3U C
JIpyrUMH HU(GPOBBIMU YCTPOHCTBAMHU.

I2C — mnocnenoBarenbHas acUMMETpPUYHAS IIMHA JJs CBSI3M  MEXKIY
WHTETPAIBHBIMH CXEMaMH BHYTPH JJEKTPOHHBIX MpuOOpoB. Mcmonb3yer naBe
nByHanpasieHHble TUHUM cBsizu (SDA u SCL).

SPI (Serial Peripheral Bus) — »53t0 mnocnemoBarenbHblii HHTEp(EIIC,
UCTIONB3YEMBIN I 0OMEHa MaHHBIMUA MEXIY MepuepHitHBIMU yCTPOMCTBAMH H
WHTETPABHBIMH KaHAJIaMU.



Llamuux énasxicnocmu u memnepamypbsl 6030yxXa — NaTYUK, NpeTHA3HAYSHHbBIN
JUIsl IpeoOpa30BaHUsl OTHOCUTEIBHOM BIIAXKHOCTH M TEMIIEPATypPbl B aHAJIOTOBBIM
Wi 1u(pPOBON CUTHAI.

IIve3ousnyuamens — BIEKTPOAKYCTHYECKOE YCTPOWCTBO, CIOCOOHOE
BOCIIPOM3BOANTh 3BYK, NUOO WU3IIydaTh YyJIbTPa3ByK, Ojaromapss oOpaTHOMY
MbE302JIEKTPUIECKOMY d(DPeKTy.

Ilomenyuomemp — 3TO PEryIUPYEMBIN NEIUTENb HANPSLKEHUS, KOTOpbIE
NpeAHa3HA4YEeHbl ISl PErYJMPOBAHMS HANPSHKEHUS NP HEU3MEHHOW BEJIMYMHE
TOKQ, W BBIIIOJIHEHHBIE 110 TUITY IIEPEMEHHOTO PE3UCTOPA.

Ceéemoouoo0  —  TOJYNPOBOAHUKOBBIM  mpubop,  MNpeoOpasyromuii
AIEKTPUYECKUIN TOK HETTIOCPEACTBEHHO B CBETOBOE U3JIyUCHHUE.

RGB ceemoouod — 310 pa3zHOBUAHOCTH 00bIYHOTO LED, KOHCTpYKTHBHAas
0COOEHHOCTbH KOTOPOT'O TIO3BOJISIET MOJIYUYUTh JIFOOOM CIIEKTP U3Ty4aeMoro 1BeTa.

Cepsonpuso0 — MEXaHMYECKHI TMPUBOJ C aBTOMATHYECKOW KOppeKIuen
COCTOSIHUA Y€pe3 BHYTPEHHIO OTPULIATEIbHYIO0 OOPAaTHYIO CBS3b, B COOTBETCTBUU
C mapaMeTpaMu, 3aJIaHHbBIMU U3BHE.

Vavmpazeykoeou oOamuuxk — JaT4UK, KOTOPBIA TPUMEHSAETCS I
OOHapy’KEHHUSI U ONPEIEIICHHs PACCTOSIHUS 10 0OBEKTA, a TAKXKE JJII KOHTPOJSA UX
JIBUKEHUS.

domopesucmop — MOAYNPOBOJHUKOBBIN MPUOOP, U3MEHSAIOIMINI BEIUYUHY
CBOETO COMPOTHUBIICHUS MTPU 0OTyUEHUU CBETOM.

Tepmucmop (mepmopesucmop, mepmoconpomusiieHue) —
HOJyIPOBOJIHUKOBBIM ~ MPUOOP,  INEKTPUYECKOE  CONPOTUBJICHHE  KOTOPOTO
MU3MEHSETCS B 3aBUCUMOCTH OT €r0 TEMIIEPATYPHI.

Bluetooth — 310 OecmpoBojmHas mepcoHaNbHAs CETh MeEpefayd JaHHbBIX,
KOTOpast UCHOJIb3YETCs JJIsl CONPSKEHUsT YCTPOMCTB, OCHAILEHHBIX CIIEHUAIbHBIMU
MOYJISIMHU.

HanpasieHHOCTH IPOrpaMmbI

JononHuTenbHas obmieoOpa3zoBaTeiabHas oOUIepa3BUBAIOLIasl MporpaMmma
«HTEpHeT Bele» NMEET TEXHUYECKYIO HAIIPABIEHHOCTb.

YpoBeHb 0CBOCHUSA NPOTIPAMMBI

VYpoBeHb OCBOCHHUSI MPOTPAMMBI — YTITyOJICHHBIN.

AKTYaJIbHOCTH 00pa30BaTeJIbHOM NMPOTrPaAMMbI

CrpemuTensHOE pa3BUTHE HWH(POPMAIMOHHBIX TEXHOJOTUH OTPa3HIIOCh
IPAKTHUYECKU Ha BceX cdepax ueaoBeueckoi nesrenbHoctd. Hama xu3Hb u paborta
HEpa3pblBHO CBSI3aHBl C COBPEMEHHBIMU Ta/PKETaMH, WHTEIUIEKTYaJIbHBIMU
yCTpOMCTBaMH, KOTOpbIE OOBEIUHSIOTCS B CETH, U C TMOMOIIBIO COCTABIIEHHBIX
QITOPUTMOB  pelIAlOT  3aJayd  KomdopTa, aBTOMATHU3ALMUU  YIPABICHUS,
MOHUTOPUHIAa W aHAJIW3a JAHHBIX. OTO YBEIWYHWIIO CIPOC Ha CIEHHAINCTOB,
oOnajaroMX 3HAHUSIMU M HaBbIKAMU pabOThl C MHUKPOKOHTPOJUIEPHBIM
000pyZIOBaHUEM B PA3IUYHBIX OTPACIIAX: MPOMBIIIJIEHHOCTD, CEIBCKOE X035UCTBO,
KKX, kocmuyeckas oTpaciib 1 Ap.

CoBpemMeHHOE OOIIECTBO HYXIAeTCd B  BBICOKOKBAUTU(UIIMPOBAHHBIX
CHEIUAINCTaX, TOTOBBIX K BBICOKONPOU3BOAUTEILHOMY TpPYIy, YMCTBEHHO
HACBIIIEHHON MPOU3BOACTBEHHOMN AesTeNbHOCTU. JlonoaHuTeIbHOE 00pa3oBaHue



OKa3bIBa€T TOMOILb YYPEXKJACHHUSIM BBICIIETO O0Opa30oBaHUS B TOJTOTOBKE
CHEIUAINCTOB, YMEIONTUX MPUHUMATH PEIICHUS.

IMenarornyeckas uejsecoo0pasHoCTb 00pa30BaTeIbHON NPOTrPaAMMBbI

B pesynprate oOydeHHs MO TNPEACTABICHHOW MporpaMMe ydJariuecs
pacIIMPAT CBOW 3HAHMS B 00JACTH DJECKTPOHHUKHU, CETEBBIX TEXHOJOTHUN, HAydaTCs
MOJICTTUPOBATh JJCKTPUUYECKUE LIEMH, MPOrPaMMHUPOBATh MHUKPOKOHTPOJUIEPHI,
aBTOMATHU3UPOBATh aHAJN3 JAHHBIX U HCIOJb30BATh OCCIPOBOJHBIE TEXHOJIOTHH
JUTSL YIIpaBJIEHUS JaTUUKAMU U UCTIOJTHUTEISIMU CUCTEMBI.

Kypc nampaBieH Ha peanu3ainuio MpOeKTOB B COLMANIbHON cepe «YMHBIM
I0M», «YMHBIH TOpOI», B CEIBCKOM XO3SHUCTBE «YMHasg TeIUIMLA» U
MPOMBIIIUIEHHOCTH «ABTOMATH3aIMs IPOU3BOACTBAY .

ITo 3aBepiieHnn 0OyuYeHHsI y IIKOJBHMKOB Oyner cdopmupoBaHa 0aza
3HAHWM, JOCTATOYHAs IS y4acTHs B MPOQMIbHBIX KOHKYpCaX M OJIUMIIMANIAX, a
NPUKJIaTHAS HAMPaBICHHOCTh Kypca 3alOKUT (PyHIAMEHT Al MX JajbHeHIiei
npodopueHTanuu.

IIpakTnyeckasi 3HAYMMOCTH 00Pa30BaTEeIbHON NMPOrPaMMbI

[IpakTueckass 3HAYUMOCTh HPOrPAMMBI 3aKIIOYAETCS B  peaU3aliU
MPAKTUKO-OPUEHTUPOBAHHOTO TMOAXO0/a, KOTOPBI CIIOCOOCTBYET TMOIYUYCHHUIO
KaueCTBCHHBIX 3HAHWW, YMCHHH W HaBBIKOB B O0JaCTH MHUKPOIJICKTPOHUKH,
AIEKTPOTEXHUKH, (PU3WKH, TPOTPAaMMHUPOBAHUSA, MATEMATHKH, MEXaHUKH,
TEXHOJIOTUM, W KaK CIeACTBUE, NpodopueHTAIMU JAeTed MpH JalbHenIIeM
MOCTYIJICHUU B TPO(PECCHOHANIbHBIE U BBICIIINE YUeOHBIE 3aBEICHUS.

OOyuaromiyecs MojydyaTr 3HaHUS, yMEHUSI U HaBBIKK B 00JIACTH COLIUATILHOTO
B3aMMOJICUCTBUS, CaMOOTPEIEICHUSI U camMopeaju3allih, YTO CIOCOOCTBYET
COIMAJIM3AIIMH BCEX TPYIIN 00YUYaIOIIUXCSl.

IpuHuMNBI 0TOOPA coepKaHUA 00Pa30BaTEJIbHONM IPOTPAMMBI.

[Tpunnmner oTOOpa coaepkanus (0Opa30BATENIbHBIM MPOIECC MOCTPOCH C
y4eTOM YHUKaJbHOCTH M HEMOBTOPUMOCTH KaXXAOTO peOeHKa W HampaBieH Ha
MaKCUMaJIbHOE Pa3BUTHE €r0 CIIOCOOHOCTEN):

— TPUHIINAI €IUHCTBA Pa3BUTHS, 00YUEHHUS U BOCITUTAHUS;

— TPUHIINAI CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH;

— TIPUHIIAI JOCTYITHOCTH;

— TIPUHIINAI HATJISIHOCTH;

— TPUHIINI B3aUMOJCHCTBUS U COTPYAHUYECTBA;

— TPUHIINAI KOMIUIEKCHOTO MOX0/1a;

— MPUHLNI PUPOJOCO0OPA3ZHOCTH U KYJIBTYPOCOOOPA3HOCTH;

— TIPUHIIAI TyMaHU3Ma.

OTanunTeTbHbIE 0COOEHHOCTH MPOTrPaAMMBbI

[Iporpamma Kypca coCTOUT M3 3 Pa3lesioB, U3yUYE€HHUE KOTOPBIX MO3BOJUT
yYaIruMcst TO3TAIMHO Pa3padoTaTh psiji KEHCOB, OT UJEH JI0 JEMOHCTPAIIUUA TOTOBOTO
MPOJyKTA!

- OCHOBBI dJieKTpoTexHUKH 1 DIY mpoextupoBanus Ha 0aze
MUKpOKOHTpoJuiepa Arduino;

- Uutepuer Bemieit (Internet of Things, 10T);



- OCHOBBI MEXAaTPOHUKHU U POOOTOTEXHUKHU.

eab o0pa3oBaTeIbHOM MPOrPaMMBbI

Co3nmanue ycioBHid Juisi (OPMHUPOBAHUSA y OOYYAIOIIMXCS yCTOWYHBBIX
3HAHUW U HABBIKOB B 00JIACTU MPOCKTUPOBAHUSI UHTEIUICKTYAJIbHBIX YCTPOMCTB Ha
0a3ze MUKPOKOHTPOJIJIEPA, TATYUKOB U UCTIOTHUTEIBHBIX YCTPOUCTB.

3anayu o0pa3oBaTe/IbHONH MPOrpPaMMbl

Obyuarowue:

¢ TO3HAKOMHTH C TEOPETUUECKUMHU OCHOBAMH JIEKTPOTEXHUKU;

« 00y4yuTh IIpaBUJIaM pacyueTa HArpy3KH U MOIIHOCTH UCTOYHUKA MUTAHUS B
HEISX C MOCTOSHHBIM 3JIEKTPUYECKUM TOKOM;

« copmMupoBaTh HaBBIKM MPOCKTUPOBAHMS U MOHTaXKa DJIIEKTPUUYECKUX
CXEM, KaK Ha MaKeTHOM IjIaTe, TaK U C MOMOIIbIO alKH;

« 00y4YuTh OCHOBaM NPOrPaMMHUPOBAHUSI MUKPOKOHTpoJuiepa Ha Arduino
C/C++ u Python;

 TO3HAKOMHThH C XapaKTEPUCTUKAMU U TPUHIIMIOM PabOThl AATYMKOB M
WCIIOJTHUTEIbHBIX YCTPOUCTB;

¢ HAYYUTh TMIOJH30BAaThCA W3MEPUTEIBbHBIMU MpUOOpamMu (ammepMmerp,
BOJIBTMETD);

e pa3BUTh HAaBBIKM PEIICHUS 3aJady aBTOMAaTU3allUd C I[OMOIIBIO
MUKPOKOHTPOJIJIEPOB, JTaTYMKOB, MCHOJHUTEIIBHBIX YCTPOMCTB U OECIPOBOAHBIX
TEXHOJIOTUH Mepeladn JaHHbIX;

« 00y4YuTh MPOEKTHUPOBAHMUIO MHTEpPeiica (MPOrpaMMHBI U aHAJIOTOBBIN)
JUISL B3aUMOJIEUCTBUS C KOMIIOHEHTAMU MTPOEKTUPYEMON CUCTEMBI;

« chopMHUpOBaTh HaBBIKK pPAOOTBl ¢ MOOWJIBHBIMU MPUIIOKCHUSIMH H
oONMayHbIMUA cepBUCAaMH ceTH HHTepHET /Uisi MOHUTOPUHTA U yIPABJICHHS
KOMIIOHEHTaMU CUCTEMBI;

« O0OyuHTh TpaBUaM peEHIeHUs 3a7a4 KUHEMAaTUKU U MPOCKTUPOBAHUIO
POOOTU3UPOBAHHBIX MAHUITYJISITOPOB;

Pazeusarowue:

* Ppa3BUTh KOMMYHUKATHBHBIC KOMIIETCHIIUU B OOLIEHUH U COTPYIHHUYECTBE
CO CBEpCTHUKAMHU U B3POCIIBIMH B IIpOIIeCCe 00pa30BaTeIbHON U COPEBHOBATEILHOM
JeATEIIbHOCTH;

* pacIIMPUTH HABBIKU CaMOOOpa30BaHUs Ha OCHOBE MOTUBAIIUU K MO3HAHUIO
Y TBOPYECTBY;

* pa3BUTh QAITOPUTMUYECKOE, MATEMAaTUYECKOE M KOHCTPYKTOPCKOE
MBIIICHUE.

Bocnumamenvnuie:

« (opmMupoBaTh YBaXKHUTEIBHOE OTHOIICHHE K COBMECTHOW IPOEKTHOMN
paboTre, TOBapHIlaM MO KOMaHJE, BKJIQAy KaKIOro YYacCTHHKA B JOCTHKEHUU
o0IIIEe 1Ienu;

* TPUBUTH MOHATHE OEPEKHOTO OTHOIIEHHUS K 000PYI0BAHUIO;

 TMOJJEPKUBATh 3HAHUS B OOJIACTU TEXHHKU OE€30MACHOCTU MO padoTe ¢
BBICOKMM HaIpsiKEHUEM U padOYMM UHCTPYMEHTOM (TasyIbHAsi CTAHIIMS)

* PacCKpbITb TBOPYECKHM MOTEHIMAJI IIKOJIBHUKOB C  JaJbHEHUILEN
OpUEHTAaIMEeN Ha y4acTHEe B COPEBHOBAHUSAX PA3HOTO YPOBHS.



Ilcuxomnoro-nexaroruyeckue XapaKTepUCTHKH o0yuaronuxcs,
YYaCTBYIOILIMX B peajiM3auuu 00pa3oBaTe/IbHOM NPOrpaMMbl.

[Iporpamma «MIHTEpHET Bellei» npeaHazHaueHa ass aerei B Bozpacte 13-16
aet (7-9 xmaccel). ['pymma MOXET COCTOSITh U3 JIeTel OJHOTO BO3pacTa Wi OBITh
Pa3HOBO3PACTHOM.

Oco0enHOCTH Opranu3anuy 00pa3oBaTeIbHOIO Mpouecca

K oTnnunTensHbIM OCOOEHHOCTSM HACTOSAIIEH MpPOrpaMMbl OTHOCSITCS
KeicoBas cucteMa 00y4yeHHs, KOTopasl MOCTPOEHA IO MPUHIUITY «OT MPOCTOro K
CIIO)KHOMY M OpPHUEHTHpOBaHa Ha TOJIydeHHE KOMIleTeHUUH B  cdepe
MUKPOAJIEKTPOHUKH, BJICKTPOTEXHUKH, HWHXKEHEPHOW Tpaukd UM MPOEKTHOU
JeSATEIbHOCTH, KOTOPBIE MOTYT OBITh pEaTM30BaHbI Yepe3 MPOCKTHYIO A TEIbHOCTD
o0y4aemMoro, ydactve B mpoQGUIbHBIX OJIUMITHA/IaX U KOH(PEPEHITUSX.

®opMblI 00yUeHHS 10 00pa30BaTeIbHOI IPorpaMmme

Peanuzanus ngaHHOW mporpamMmbl  Ipeanoiaraer clieayroume (QopMel
O0Oy4eHHs — OUHYIO U ITPU HEOOXOIMMOCTH TUCTAHLIMOHHYIO.

[Ipu peanuzanuu JUCTAHIMOHHOTO OOYYEHHSI IEAArOr MOKET UCIIOIb30BATh
maTGopMbl It OOMEHa TEKCTOBBIMH COOOIEHMSIMA W opraHuzauuu VolP
koH(pepenuuii: ZOOM, Discord, Google Classroom.

JuctaHimoHHbI (hopMaT MOXKET ObITh OPraHU30BAH B CIy4yae BBEICHHUS
KAPaHTUHHBIX MEp WJIU JJIUTEIbHOT0 OTCYTCTBUS YYaIIerocs Mo NpuduHe 0OJIe3HH
(c cormacusa poaureneil). Ilpu 3ToM 00yueHHe CONMPOBOKIAETCS BUIACO3AMUCIMU
YPOKOB, OIOPHBIM KOHCIIEKTOM, CCbUIKAMH Ha 00pa30BaTeIbHbIE PECYPChI, TECTAMU
U TNPAKTUYECKUMHU 33IaHUSIMH, TPOBEPKAa M JIEMOHCTpAIMS PELIEHUS KOTOPBIX
MOJKET OBITh peajn30BaHa YUUTEJEM B OHJIAlH (opmaTe rpyIIoBONH BUICOCBSI3U.
[Ipu sToM mnenmarory ciaeayeT MNPEAJIOKUTh Takue (opMbl pPabOTBI U BUABI
JeSTEIbHOCTH, C KOTOPHIMU PEOEHOK MOXKET CIIPaBUTHCSI CAMOCTOSTEIBHO.

3aHATUS TPOXOIAT B (OpME HMHTEPAKTUBHBIX MPOOJEMHBIX JIEKIIHMH,
MPaKTUKYMOB, BOPKIIONOB U CaMOCTOSITENIbHBIX paldOT, Ha KOTOPBIX Y4Yalluecs
MPUMEHSIOT MOJTYUYEHHbIE 3HAHUS.

[IpakTUyecKyI0 U MPOEKTHYIO padOTy ¢ MUKPOKOHTPOJIEPOM, AaTUUKaAMU U
VCIIOJIHUTENbHBIMU YCTPOMCTBAMH PEKOMEHIYETCS OPraHU30BbIBaTh B Ipynmnax 1o
2-3 4YemoBeKa C YETKUM pachpeiesieHueM O00s3aHHOCTeH B 3aBHUCHUMOCTH OT
CIIOCOOHOCTEM W MHTEPECOB YyualluXcs: MNPOEKTUpPOBaHUE, cOOpka M TMaika
JIEKTPUYECKOW CXEMBI, NPOrPaMMHPOBAHUE MHUKPOKOHTpPOJUIEpPA, CO3JaHUE
rpaduueckoro uHTepdeiica. Kaxxapiii y4acTHUK TPYIIIBI T0JKEH 0CO3HABATH CBOIO
POJIb ¥ 3HAYUMOCTB.

Peskum 3aHATHH, IEPUOJAUYHOCTD U MPOAO/IKUTEIbHOCTD 3aHATHI

O6miee kommuecTBO 4acoB B o1l — 144 gaca. [IpogomKuTenbHOCTD 3aHITHIA
ucyuciusiercs B akajgeMudyecknx yacax — 40 munyT. HenenbHas Harpy3ka Ha OJHY
rpynny: 4 yaca. 3aHATUS POBOASTCS 2 pa3a B HEJEIIO MO 2 aKaJIeMUYECKHX Jaca.

O0beM U cpok 0cBOeHUSI 00pa30BaTEeJLHON POrpaMMbl

Cpox ocBoeHust porpammsel — 9 MecsieB. Ha monHoe ocBoeHre nporpaMmbl
Tpedyetcst 144 yaca, BKJIrOYask MHIUBUAYAJIbHBIE KOHCYJIBTAIUH.

OcHoOBHBIE METOIbI 00y4eHHSA



[Ipu opranuzanuu oOydeHHs uUcmoyib3yeTrcs AuddepeHInpOoBaHHbIH,
WHJIMBUAYJIbHBINA MOJXO/I.

Ha 3aHATHAX HMCHONB3YIOTCS CHEAYIOIIKE MEeIAroruyecKre TEXHOJOTUU:
KEWC-TEXHOJIOTHSA, MEXIUCIUIUIMHAPHOTO OOydYeHus, MpoOJIEeMHOro OOydeHus,
pa3BUTHSL KPUTHUECKOT'O MBIILICHHS, 3A0pOoBbecOeperaromiasi, nHPOpMaMoOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJOTUU M 3JIEKTPOHHBIE CPEJICTBA OOYUYEHUs, UTPOBa,
IIPOEKTHAsI, UCCIIEN0BATENBCKAS.

OOpazoBaTenbHas MporpaMMa COJEPKUT TEOPETUUECKYIO M MPAKTUYECKYIO
MOJTOTOBKY, OOJIbIIIEE KOJUYECTBO BPEMEHHU YEISAETCSl BRIPAOOTKE MPAKTUUECKUX
HAaBBIKOB.

Kpome TpaIuiimOHHBIX METOJOB UCIIOIb3YIOTC:

— DBPHUCTUYECKUN METOJ;

— HCCIIE0BATENbCKUNA METO/1, CAMOCTOSITENIbHAS padoTa;

— JUAor U JUCKYCCHS;

— npuembl 1uddepeHIIMPOBaHHOTO 00yYeHHs, 0OeCrIeUrBaloe 00yYeHHE
Ka)K0ro 00y4aroIierocs Ha ypoBHE €ro BO3MOKHOCTEHN U CITIOCOOHOCTEH.

OCHOBHBIM METOJIOM OpraHU3aIMU YYEOHOU JESITEIBHOCTU MO Mporpamme
ABIIgEeTCST METOJ KelcoB. Kelic — onucanue nmpoOJeMHON CHUTyallud TMOHSTHOW U
OJIM3KOM 00y4YarolUMCs, PElIeHHe KOTOpPOMl TpeOyeT BCECTOPOHHErO H3y4EHHS,
MOMCKa JOMOJHUTENbHOW HHPOPMALIMK U MOACIIUPOBAHUS CUTYaIlUU WIH O0BEKTA,
¢ BeIOOpoM Hanbousee noaxozsuiero. Kelic-Meros nmo3BoJie€T MOArOTOBUTh AETEH K
pELICHUIO0 MPaKTUYECKUX 3a/ady coBpeMeHHoro obuiectBa. Keiic wucmompzyer
NOTPY’KEHHE B MPOOJIEMY KakK CcIOCOO OCO3HAHMUSI AKTUBHOTO YYacTHUsSl B CUTYyallUU:
y Keiica ecThb IJ1aBHBIN Tepoi, Ha MECTO KOTOPOTO CTABUT ceOsl KOMaH/a U pelaeT
po0sIeMy OT €ro Jnia. AKIIEHT NPU 00YUEHUH JIeTTAeTCsl HE Ha OBJIaICHUE TOTOBBIM
3HaHWEM, a Ha ero BbIpabOTKy. Keiic-mMeTon MO3BOJIAET COBEPIICHCTBOBATH
YHUBEpCAIbHbIE HABBIKH (SOft-KOMIIETEHIIMM), KOTOpBhIE OKAa3bIBAIOTCA KpaiiHe
HEO0OXOIMMBI B peajlbHOM paboueM mpoliecce.

Ilnanupyemble pe3yJibTaThI

MeranpeamerHsbie:

¢ CMOTYT WHCIMOJIb30BaTh KOMMYHHUKAIIMOHHBIE TEXHOJOTMH B yuede u
MMOBCEHEBHOM JKU3HMU;

 CMOTYT  OBJIQJIECTh  OCHOBHBIMM  YHHMBEPCAJIbHBIMH  yYMEHUSIMH
MH()OPMAIMOHHOTO XapakTepa, TaKUMHM Kak: IIOCTaHOBKa MW (OpMYJIMpPOBKa
npoOsieMbl, BbIOOpP HambOosiee SPGEKTUBHBIX CIOCOOOB pEIIeHUsS 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH, CAMOCTOSITEILHOE CO3/IaHHE aJIrOpPUTMOB
JESATEILHOCTH MPHU PEIICHUH MPOOJIEM TBOPUECKOTO U MIOMCKOBOTO XapaKTepa;

« OymyT IEMOHCTPUPOBATH PE3yJIbTaThl COBMECTHON MCCIIENOBATEILCKON U
ITPOEKTHOM JAEATEIBHOCTH.

IIpeameTHbIe:

bynyr 3Hath:

« BO3MOKHOCTH M 00J1aCTH MPUMEHEHUSI MUKPOKOHTPOJIJIEPOB;

 TMPUHIUIBE paOOTHI U CXEMBbI MOAKIIOUCHHS JaTYUKOB, UCTIOJHUTEIBHBIX
YCTPOMCTB U APYTUX MOJIYIIPOBOJHUKOBBIX ITPHUOOPOB;



« CHHTaKCHUC M KOHCTPYKIMHU si3blka mporpammupoBanus Arduino C/C++,
Python;

* AJTOPUTMBbI aBTOMATU3AIUHU POEKTOB;

 TPOTOKOJIBI U KaHaJbl OECTIPOBOTHON CBA3H;

* BO3MOYKHOCTH 00JaYHBIX CEpBHCOB IS IPOEKTUPOBAHUS
WHTEJUIEKTYJIbHBIX CUCTEM C IPUMEHEHUEM TeXHOJorun MHTepHeTa Bemiei;

« APXUTEKTYpy cHcTeM Ha 0a3ze TexHosoruu MHTepHera Bemeit (10T);

« crocoObl  MacmITaOUpPOBaHUS W aBTOMATH3allMd  MPOEKTa  C
UCITI0JIb30BAaHUEM OECIIPOBOHBIX TEXHOJIOTUN U CEPBUCOB ceTH MHTEpHET;

« TpaBUJIa PEIICHUA 3a/1a4 KUHEMAaTHUKU;

bynyT ymeTs:

 TPOEKTUPOBATh «YMHBIE» yCTpoWCTBa Ha 0Oa3e TexHosoruu MHTepHeTa
Bemeit (10T);

* OCYIIECTBIISAITb COOPKY DJIEKTPUYECKUX CXEM Ha MAKETHOM IUIaTe C
UCIIOJIb30BAaHUEM JIaTYMKOB, HCIOJHUTEIbHBIX YCTPOWCTB, MOJYIPOBOJHUKOBBIX
npudOpPOB;

* MO0JIb30BaThCA UHCTPYMEHTAMU: U3MEPUTENbHBIE IPUOOPHI, NASIIbHUK;

* MPOrpaMMHUPOBATh MHUKPOKOHTPOJUJIEP C HCIOIb30BAHUEM MEPEMEHHBIX,
JMHENHBIX, YCIOBHBIX M IUKIUYECKUX KOHCTPYKIMUH, (YyHKUUN, MpOLEnyp H
MaCCHBOB JIJISl pEILICHUS TOCTABJIECHHBIX 3a/1a4;

« OpPraHM30BBIBATH BBIBOJI JAHHBIX C JATYMKOB B MOHUTOp mopta, Ha LCD
UHAMKATOP U SKpaH MOOUIILHOTO YCTPOMCTBA, B 00IauHBIi BEO-CEpPBUC U HA MIOUTY;

* co3JaBaTh MHTEpQeEiic ynpaBiieHUs UCHOJHUTEIbHBIMU YCTPOMCTBAMU C
MTOMOIIIBIO BEO-CEPBUCOB U MOOWMIIBHBIX MPUITOKECHHM.

JInyHOCTHBIE:

« Hay4darcs B3aMMOJECHCTBOBATb W COTPYAHUYATh CO CBEPCTHUKAMH M
B3pOCJIBIMH B TIpolLecce 00pa30BaTeNbHOM, MPOEKTHOM M COPEBHOBATEIBHOM
NesTEeIbHOCTH;

« Hayyarcsl yBakxaTb MHEHHME TOBapHIIE NpU COBMECTHOM paboTe Haj
MPOEKTaMHU, LICHUTh BKJIAJ] Ka)KJOr0 YYaCTHUKA B IOCTHXKEHHUE O0IIeH 1enu;

¢ Hay4yarcsi OCO3HAHHO OTHOCHUTBCS K COOJIFOJICHHIO TMPaBUI TEXHUKH
0e30MacHOCTH MpU pabOTe C BHICOKMM HANPSKEHUEM M paboYrMM MHCTPYMEHTOM
(masubHAs CTAHLMA) KaK OCHOBE OTBETCTBEHHOT'O OTHOILUEHUSI K CBOEMY 3/10POBBIO
Y 3JI0POBBIO OKPYKAIOILUX.

MexaHu3M OLCHUBAHHUS 00pa30BaTe/IbHBIX Pe3yJIbTAaTOB

1. YpoBeHb TEOpETUUECKUX 3HAHUIA.

- Huskuiéi ypoenb. OOyuwaromuiics 3HaeT (parMeHTapHO W3yYCHHBIN
matepuain. M3noxxenue Marepuana cOUBYMBOE, TpeOyrolee KOPPEKTUPOBKU
HaBOSLIMMH BOIPOCAMHU.

- Cpeanuit ypoBeHb. OOy4daromuiicss 3HaeT U3yUYCHHBIM MaTepuai, HO IS
MOJIHOTO PACKPBITUS TEMbI TPEOYIOTCSA JOMOTHUTENbHBIE BOITPOCHI.

- Boicokuii ypoBeHb. OOyyaromuiics 3HaeT U3y4eHHbId MaTepuayi. Moxer
JaTh JIOTMYECKU BBIIEPKAHHBI OTBET, AEMOHCTPUPYIOIIMI TOJHOE BIIaJICHUE
MaTepHaIOM.

2. YpOBEHb NPAaKTUYECKNX HABBIKOB U YMEHUM.



- Huzkuit ypoBenb. He criocoOen 1oBecTr COOpPKY UM aaTrOpUTM padOThI J10
KOHIIA, 3aTPYJHSAETCS B pacyeTaX KMHEMAaTUKU M Harpy3KH CHUCTEMbI, BBITIOJIHSIET
MPaKTUYECKUE 3a/1aHUsI TOJIBKO O]l KOHTPOJIEM NeAarora.

- Cpennuil ypoBeHb. TpeOyeTcsi meproIuuecKoe HallOMUHAHUE O TOM, Kak
paboTaTh ¢ 000pyaOBaHHEM 0Opa3oBaTelIbHOTO KoMmIuiekca Dobot Magician.

- Beicokuii ypoBeHb. UeTko u 6e301acHo paboTaeT ¢ 000py/I0BaHUEM.

3. CriocoOHOCTh M3TOTOBJICHHSI KOHCTPYKIIHA.

- Huskwuii ypoenb. He Moxker coOpaTh KOHCTPYKIMIO MAaHHITYJISTOpPA
COTJIaCHO TEXHUYECKOM IOKyMEHTalluu

- CpenHuii ypoBeHb. MOXKET coOpaTh KOHCTPYKIHMIO MaHUIYJATOpa IO
KOHTpOJIEM Tejarora.

- Bricokuii ypoBeHb. CrnocoOeH camMOCTOSATEIBbHO CcOOpaTh KOHCTPYKIIHIO
MaHHIYJIATOPA COTJIACHO TEXHUYECKOW IOKYMEHTAIUU.

4. CTeneHb CaMOCTOSTEIbHOCTH BBINOJHEHUS TPAKTUYECKUX 3aJaHUN.

- Huzkuii ypoBenb. TpeOyeTcss MOCTOSIHHbIE MOSCHEHHS Iearora Ipu
BBITIOJTHEHUU TMPAKTUYECKUX M CAMOCTOSITENBbHBIX PadoT, yyaliuics AOMyCKaeT
OIMOKM B  pacyerax, 3aTpydHsSETCs 3amucaTb  alrOpUTM  Ha  S3bIKE
pOrpaMMHUPOBAHUSL.

- Cpennuii ypoBeHb. HykgaeTcsi B OSICHEHUH MTOCIEA0BATEILHOCTH padOTHI,
HO CHOCOOEH TOCjiEe OOBSCHEHHS K CaMOCTOSITENIbHBIM JCHCTBHSM, JOIMYyCKaeT
OIIMOKH, HO CIIOCOOCH MX HAXOJUTh U UCTIPABJIATH.

- Bbicokuii ypoBeHb. (CaMOCTOATENIBHO BBINOJHIET ONEpalud IpHU
BBITIOJIHEHUU MTPAKTUYECKUX U CAMOCTOSITENIbHBIX PadoT.

DopMbl OABEICHUS UTOT0B PeaTu3annuu 00pPa30BaTeIbHOI IPOrpaMMbl

Texyuuit KOHTPOJIb OCYIECTBISIETCS B Mpoliecce 00ydeHusl, Kak pe3ysbTar
MPAKTUYECKON U IPOECKTHOM AESATEIbHOCTU IIPU U3YUEHUHN KAXKIOT0 pasjielia Kypcea.
VYyaiuecs BbINOTHAIOT MPAaKTUUYECKUE PaOOThI M 3aUIUIIAIOT TPYIIOBBIE MPOEKTHI:
«JIabopaTopHblii OJ0K MUTaHUSN», «YMHBIM n0oM», «Co31aHue YMHBIX Bellell Ha
0aze ESP 8266y, «Co3znanue uTepHEeT-MeTEOCTaHIIUNY, « Pelienue ommMnuaaHbix
3ajaHiid 1o poboroTexHuke»,  «lIpoekTupoBaHue  MaHMMyJsATOpa €
IIJIOCKOIApasIeIbHOM KNHEMATUKOW .

Ntorosas arrecraiusi IpOBOJUTCS B KOHIIE 00yUeHHUs (anpesib — Maid) B BUJIE
MyOJIMYHON 3alUThl HAYYHO-TIPAKTUYECKUX MPOEKTOB, YYaCTHS B OJIUMIIHATAX U
HAYyYHO-TIPAKTUYECKUX KOH(DEPEHIUSX.

OprasHu3anMoHHO-NIEAATOTHYECKHE yCJI0BHS peaju3anmnu
0o0pa3oBaTeIbHOM NMPOrPaMMbI

Hayuno-MeToanueckoe obecredeHne peain3auu mporpaMMbl HarpaBiIeHO
Ha oOecreyeHne HIMPOKOT0, MOCTOSHHOTO W YCTOMYMBOTO JOCTyHa ISl BCEX
YYaCTHUKOB 00pa30oBaTEIBHOTO Mporiecca K 000l HH(pOpMAINK, CBSI3aHHOW C
peanuzauuel oOuiepa3BUBAIONIEH MPOrpaMMBbl, IUIAHUPYEMBIMHU pe3yjbTaTaMu,
opraHu3zaiuen 00pa3oBaTesIbHOTO MPOIIECCa U YCIOBUSIMU €TI0 OCYIIECTBICHUSI.

CouunanbHO-TICUXOJIOTHYECKUE  YCIIOBUSL  pealid3alui  00pa3oBaTeIbHOU
porpamMMbl 00€CIeUUBALOT:

— yueT  crnenu(uKd  BO3PACTHOTO  NMCUXO(MU3UYECKOTO  PA3BUTHS
o0y4JaroInmxcs;

10



— BapUaTUBHOCTh HaIlpaBJIEHUI CONPOBOXKIACHUS YYaCTHUKOB
00pa3oBaTeNpHOrO TMpolecca (COXpaHEHHWE W YKPEIUICHHE TMCHXOJIOTUYECKOTO
3I0POBbS 00YYAOITUXCS);

— (opMHUpOBaHUE LIEHHOCTH 3JI0POBbSi W 0€30MacHOT0 00pa3a >KHU3HU;
muddepeHnranys 1 THAUBUAYyadIu3alus 00y4eHUs; MOHUTOPUHT BO3MOKHOCTEH U
CIIOCOOHOCTEHW 00yYaronnxcsi, BBISIBICHUE U TIOJIIEPKKA OAAPEHHBIX JETel, AeTeit
C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS;

— (opmupoBaHUE KOMMYHUKATUBHBIX HABBIKOB B Pa3HOBO3PACTHOM cpejie U
Cpelle CBEpCTHUKOB.

MaTtepuaJIbHO-TEXHHMYECKHUE YCI0BUS

HoyTtoyku Ha 6aze OC Windows 10 — 16 m.

[IpoekumoHnHOE 000py10BaHNE (MHTEPAKTUBHAS JTOCKA, SKpaH) — 1 1T.

MuxkpokonTposuiep Ha 6aze Arduino — 16 mir.

Mukpokontposuiep NodeMCU ESP8266 — 16 1.

Mukpokommnbrotep Raspberry Pi — 8 miT.

HeonnMoBbie MarHUThI — 8 KOMILJIEKTOB.

[IpoBonoka MegHas — KaTyIlIKa

[TpoBox 1y1st MOHTaXa - KaTyIlIKa

Tpancpopmarop Ha 220 B — 4 .

MynpTUMeETp — 8 IIT.

Oo6pazoBatenbublii KOHCTpYKTOp «CTEM Macrtepckas» - 4 mir.

CBetoanoasl — 54 .

MakeTHas mata — 16 mir.

Jl>xammiepst Dupont — 16 KOMITJIEKTOB.

Ha6op nomynpoBoIHUKOB, JATYNKOB U HCTIOTHUTEIBHBIX YCTPOUCTB — 16 mIT.

Pob6omnardopma Ha kosecHOM 6a3e (KOMIUIEKT) — 8§ IIIT.

WiFi poytep 1 Touka goctyna k cetu Internet

IIporpamMmmuoe obecricueHUE u obJ1auyHbIe CEPBHUCHI:
https://dcaclab.com/en/lab, Sprint Layout, Cisco Packet Tracer, ThingWorx,
https://dweet.io/, https://thingspeak.com/, MajorDomo, PuTTY, Mosquitto,
Motorcortex, CoppeliaSim.

Opranuzarusi pabouero nMpocTpaHCTBA peOCHKA OCYIIECTBISIETCS B pabovmX
30HaX KJacca ¢ y4€TOM JIOCTaTOYHOTO MECTa IS TPYINIIOBOW M UHAUBUIYATbHON
paboThel ¢ oOpa3zoBaTenbHbIMU HaOopamu. Kaxgoe pabouee MeCTO OCHAIIEHO
HOYTOYKOM M BCEMHU HEOOXOAMMBIMHU JIJ1s1 0€30MacHON paboThl HHCTPYMEHTAMU.

KaOuner, coorBercTByromuii canutapusiM Hopmam Caunllun.

[IpocTpancTBEeHHO-TIpeIMETHASI cpefia (CTEeH b, HArIsIAHbIE TOCOOUS U Ap.).

Kanpossble ycii0Busi peajimzanum NporpaMmmbl

[legaror  JOMONHUTENBHOTO  OOpa3oBaHUs, pEATM3YIOIUMNA  JaHHYIO
IporpaMmy, J0JKEH UMETh BhICIIee PO ecCHOHaIbHOE 00pa30BaHue UITH CpeIHEe
npodeccuoHanbHOE 00pa30BaHue B 00J1aCTH, COOTBETCTBYIOIIEH MPOQUITIO KPYXKKa,
0e3 nmpeapsaBICHUS TPEOOBAHMH K CTaXKy padOTHI, TNOO BhICIIEE TPO(eccCHOHaTBEHOE
o0Opa3oBaHMe WM cpelHee NpodecCHOHaIbHOEe 00pa3oBaHUE U JOMOJHUTEIBHOE
npodeccuoHanbHOE 00pa3oBaHue Mo HanpaBiaeHUo «O0Opa3oBaHUE U Te1aroruKa
0e3 pebsABICHUS TPEOOBAHMI K CTaXy pabOTHI.

11


https://dcaclab.com/en/lab
https://dweet.io/
https://thingspeak.com/

OueHovHbIEe U METOAUYECKHE MATEPUAJIBI

Bcest onieHouHas cucteMa AeMUTCS Ha TPH YPOBHSA CIOXKHOCTH:

1. OGyuarouiicss MOKET OTBETHTH Ha OOIIHE BOIIPOCHI IO OOJIBIITMHCTBY TEM,
C TOMOINBIO TEJarora MOXET IOCTPOUTh U OOBACHUTh MPUHIUI PabOTHI
npejiaraeMoro o0opy10BaHusl.

2. OOyyaromuiics OTBEYaeT Ha BCE BOMNPOCHI, IMOJHUMAEMBIE 32 MEPUOJ
oOyueHusi. MOXET caMOCTOATEIHHO MOCTPOUTh U OOBSICHUTD MIPUHIIUI ICHCTBUS U
0COOCHHOCTH 00OPYIOBAHUSI.

3. OOyyaronuiicss OTBEYaeT Ha BCE BOIPOCHI, MOAHUMAEMBIE 3a IMEPHUOJL
oOydeHusi. MOKeT caMOCTOSTENIbHO TOCTPOUTh U OOBSICHUTH MPUHIIUI IEHCTBUS U
ocobeHHocTH oOopynoBaHusi. Ho, pacmonaraer cBeJEHUSIMU CBEPX MPOTPAMMBI,
MPOSIBIISIET UHTEpeC K TeMe. [IposBUil HHUITMATUBY MPU BBHIMOJTHEHUH KOHKYPCHOM
paboThl UK npoekTa. BHocun npennoxenus, uMmeromue cmeica. Kpome Toro, Bech
KypC JEIUTCS Ha pa3ebl.

Ycnexu 00ydaromerocs OIEHUBAIOTCS TaK JKe U 10 pa3jiesam:

— TEopus;

— MPaKTHKA;

— KOHCTPYKTOPCKAs M paliioHaIN3aTOPCKas 4acTh.

Metoanueckoe odecneyeHue

ObecmieueHne MpPOTpaMMBbl TMPEAYCMATPUBAET HAJIMUME CIEIYIOIINX
METOJUYECKUX BUJOB MPOTyKIUU:

— 3JIEKTPOHHBIEC YUECOHUKHY;

— BHJICOPOJIUKH,

— nH(pOpMaIMOHHBIE MaTepUaJIbl HA CATe, TOCBSIIIEHHOM JaHHOU
JIOTIOJIHUTENIHLHOM 00111e00pa30BaTeIbHON MPOTPaMME;

— MYJbTUMEIUNWHBIE HHTEPAKTUBHBIC IOMAITHUE pa0OThI, BEIIABAEMbBIC
oOyyaromuMcs Ha KaKJIOM 3aHSATHH.
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COJIEP’)KAHUE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Pasznen 1. OcHoBbl jiekTpoTexHuKd U DIY npoexktupoBanus Ha 0a3e
MHMKPOKOHTpPoJIepa Arduino

CopeprkaHue paszeiia MIO3HAKOMUT PEOST OCHOBAMH pacyeTa ImapaMeTpoB
AIIEKTPUYECKUX IENeil MOCTOSTHHOTO U MEepeMeHHOro Toka. PeGsra mayuaTcs
paccuuThiBaTh TOK M HAalpsHKEHWE B LEISIX C  MOCIJIEIOBATENIBHBIM,
MapajuieNIbHbIM U CMEIIAHHBIM COECIMHEHUEM IMOJYNPOBOJHUKOB U MOIIHOCTb
MCTOYHUKA MUTAHUS, U3y4aT CBOMCTBA MarHUTHOTO TOJISI, PELIAT sl 3a7ad U
7a00paTOpHBIX pabOT MO DIEKTPOTEXHHUKE, pa3paboTaloT OJIOK MNHUTaHMUS,
CIIPOEKTHUPYIOT [€YATHBIEC IJIATY U BBIIOJHIT HA HEW MOHTaK KOMIIOHEHTOB.

Tema 1-32. IlpaBuna TexHUKM O€30MacCHOCTH TIpu paboTe C
3JIEKTPUYECTBOM U 000pyI0BaHUEM JlabopaTopuu. YTo Takoe 3JIEKTPUYECTBO.
OJ1C sanexTpoasmxkyias cuia. Harpyska nenu — conportusiienue. Hampasnenue
AJEKTPUYECKOTO TOKAa B  MeTaulax, rasax, JKuakoctsx. (CBoicTBa
AIEKTPUYECKOTO TOKAa. OJEMEHThl MNHUTaHUS: OaTapen M aKKyMYJSTOpHI,
TEHEPATOPBI U ATbTEPHATUBHBIE UICTOYHUKU SHEPTUH. UTO TaKOe HaNpsKEHUE?
Paznmuune monatunn D/[C, HanpspkeHHeE, MOTEHIMAN, MAJCHUE HAIPSIKCHUS.
Conporusnenne. 3akoH Oma. 3akoH [[xoynsa-Jlenna. Koporkoe 3ambikanue.
CMepTenbHO OIIacHbIE IMapaMeTphl  AJIEKTPUYECKOro TOKa. M3mepenue
HaIpsKEHUS U CHIIBI TOKA B 3JIeKTprueckol uenu. Ceeroanoa. Pacuer Harpy3ku
B LIETIU IIOCTOSIHHOTO TOKA.

Uro Takoe wmukpokoHTpoiep? Cpema Arduino IDE. Crpykrypa
nporpammsbl. [IpepeiBanusa. IlepemenHble W TUNBI JaHHBIX. MapkupoBka
pe3ucTopoB. llenn ¢ mocinenoBaTENbHBIM COCIMHEHUEM IOJIYIIPOBOIAHHUKOB.
[Henn ¢ mapawielbHbIM  COCJWHEHUEM  MOJYNPOBOAHUKOB.  Pacuer
DIEKTPUYECKOW WEMH CO CMEMIAHHBIM COEIMHEHUEM MOJyIPOBOJIHHUKOB.
MomHocTs Harpy3ku. Pacder ncroununka nuranuda. RGB ceeroguon. [uki ¢
napametrpoM for. llluporHo-umnynbcHas monynsius. [lnorrep Arduino IDE.
CeMHCErMEeHTHBIM MHAMKATOp oAHOpa3pAnubiii. Co3ganue ¢QyHKUMA U
nporeayp. 3akonsl Kupxroda. VY3zen oanextpuyeckoir 1enu. Jlenurens
HanpspkeHus: Ha pesucropax. Ilepemennsii  pesuctop. I[loteHmmomertp.
Monutop mnopTa ¥ BBIBOJ JaHHBIX Ha JKpaH. AHAIOrOBO-LU(POBOI
npeoOpazoBarenb. DoTope3ucTop. YCIOBHBIE KOHCTPYKIUH. TepMHCTOP.
[IpuBenenne mnoka3zaHuii jatyuka K rpanycam. Hunukatop LCD1602.
Hnrepdeticet SPI u [2C. [laTunk Brnaxxnoctu u temmnepatypbl DHT11. TIpoekt
«JlomarnHsst METCOCTAHLIU . Knomxka. ITogkmroueHue KHOIIKU.
[MoarsiruBatoruit pesucrop. IIpoBepka ycmoBuii. OOpabaTbiBaeM HakaTHe
kHOnKu. boppba ¢ apebGe3roM KOHTakTOB KHOMKU. llojacuer konuuecTBa
Ha)XaThuii KHONKW. Marpuunas kmaBuarypa. IIpoext «Kanpkynaropy.
Konnencatop. Buael, CBoOMcTBa, NPUMEHEHHE U  XapaKTEPUCTHKU
KOHJIeHCaTOpoB. Pacuer emkoctu koHnaeHncaropa. CrnocoObl coenuuenus. Kak
pabotaet RC-1ienb. Ocumiinorpad. 3BykoBbie Kojiebanus. ['eHepaTop 3ByKOBOM
yacToThl. [Ibe3omsnyuarens. M3mMeHeHME TOHA U JJIMTEIBHOCTH 3BYKOBOU
BOJIHBI. MaccuBbl.  YibpTpasBykoBod  gatauk — paccrosHus ~ HC-SROA4.
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Nudpakpacubiit natunk paccrosinus. [IpoekT «ABTomaTu3anus ymnpaBlIeHUS
OCBEILIECHHEM B KOMHare». KoOHIOeHcarop B LENM NEPEMEHHOIO TOKA.
Wuterpupytonme u audpdepennupyronme RC nenu. Konpencatop B 1enu
nepemeHHoro toka. Karymka uHayktuBHocTH. KonebaTenbHblii KOHTYp. UTo
takoe RFID u xak 3To paboTtaet?

MaruauTHoe nose. DieKTpoMarHuT - oTkpeiTie X.K. Opcrena. MarautHas
UHAYKIUS.  MarHutHeld  MOTOK.  MarHuToABMXKYyIIas  Cujia.  3aKOH
aneKTpoMarHuTHOM HHayKunu Mapanes. Buxpesbie Toku, Toku Pyko. [IpaBuio
npaBoil pyku. DiekTpomMarHutHoe pesne. [IpuHuun paboThl, TpeUMyIIEeCTBA U
HEJI0CTAaTKU. YTpaBiieHue cuioBoii Harpy3koil. Conenoun. [lpunnun paboTel U
npuMeHenue. Karymka Tomncona. Yckopurens ['aycca. Cuna Amnepa. Kak
paboTaer 3JeKTpoABUraTenb. Bumbl anekTpoaBuraTeneil. JIeKTpoMarHuTHBIN
reHepaTop JeKTpudeckoro Toka. I'epkoH. IIpuHuun paboTel U NpUMEHEHUE.
Hatunk  Xomra. [lpuHoun — paGoThl  OECKOJUIEKTOPHOTO — JIBUraTedsl.
Tpanchopmarop. Haznauenue, npuHuun pabOTBI U pacyeT MapaMeTpPOB.
TexHosoruyeckuii  mpoiecc  M3roToBjIeHUs  TpaHcpopmatopa.  Juon.
Ha3nauenne, nmpuHUMn pabOThl, MapKUpOBKA. BUIbl OUOIOB: CTaOMIHUTPOH,
nuon IllorTkm, Bapukam. JInogHeld MocT. Pa3HOBHIIHOCTM CXEM JUOIHBIX
BBIIIPSIMUTENEH JIJ1s1 OJTI0Ka MUTaHUs

Kaxk pabotaer Tpansucrop? Buasl TpaH3UCTOPOB: MOJIEBOU, OUMOJISIPHBIN,
MOSFET. IIpuMeHeHHe, XapakTEepUCTUKA W  CXEMbl  MOJKIIOYEHUS
TPAH3UCTOPOB. TPaH3UCTOPHBIN KIIOY, IIPEUMYILIECTBA U HenocTtarku. Pacyer
TPAH3UCTOPHOI'O KJIIOYA. YTIPABIECHUE MOTOPOM C IIOMOIIBIO TPAaH3UCTOPHOIO
kioua. CTaOWiMTpoH - OMOpHBIA auoj. Hasnadenuwe, mpuHIMN padOTHI,
MapKUpOBKa U cxeMa mnojkioueHus. CtaOunusatop HampsokeHuss Ha 0ase
cTabunuTpoHa. ['0oToBBIE pelieHus: cTaduau3auu HanpsbKeHus. bunonspHsii
TPAH3UCTOP, KAaK YCWIHTENIb TOKAa — SMHUTTEPHBIM MOBTOPUTEN. TpaH3UCTOP
Japnunrrona. Pacyer cucTteMsl OXJTaKaeHNUS.

[IporpammHOe OOecTIedeHHE JTs1 TPOSKTUPOBAHMS MAKETHBIX TUIAT — SPrint
Layout. MnTepdeiic nporpaMMbl, BO3MOKHOCTH UM OTPaHUUYCHUS. TEeXHOIOTHUS
M3rOTOBJICHUS TIEYaTHOM IJIAThl METOJIOM TpaBieHUs, (pe3epHoil 00pabOTKH.
OcCHOBBI NaliKK 37eKTpudeckux cxeM. O030p nHCTpyMeHToB. Knaccudukanus
¢GatocoB U npunoes. Beioop TemmnepaTypHOro pexkuma. MOHTax U JEMOHTaX
AJIEKTPOHHBIX KOMIIOHEHTOB Ha MEYATHOM IJIaTe. YYUMCS YUTaTh U MTOHUMATh
DJEKTPUYECKUE CXeMbl. [IOMCK HEeHCHpaBHOCTEW B AJIEKTPUYECKOM LENU
ycrporctBa. Komnaparop, BOSMOKHOCTH U IPUMEHEHHE. J|aTUnK BIAXKHOCTH
nouBbl ¢  kKommapatopom. DC-DC  mnpeoOpazoBaTenh  HampsHKCHHS.
ONEeKTpUYECKHE CXEMbl C pa3lelbHbIM NUTaHWEM Harpy3kd. IIpoekr
«ABTOMaTH3aIMs MOJMBA PACTEHUH U pacyeTa pacxoaa BOAbD).

CepBonpuBoa. YnpaBieHHE MOTOPAMH € MOMOILBIO JIpaliBepa ABUTATEIIS.
Motor Shield — mnara pacmmpenus st ynpaBieHuss MOTOpaMu. M3MeHeHue
cKopocTH. M3mepenue yriioBoi CKOPOCTH BpaleHus Koyuec. Molyib SHKoIepa
IeJIEBOT0 MHPPAKPACHOTO JATYMKA YTIOBBIX IEPEMEIICHUM .

Teopus. 1lpaBuna TeXHUKU 0€30MACHOCTH MU pabOTE C IJIEKTPUUECTBOM
u obopyaoBaHueMm Jabopatopuu. UTO Takoe HSJIEKTPUYECTBO UM B KaKOM
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HaIlpaBJICHUM TEYET TOK B METAJUIAX, ra3ax, KuakocTax. Yro takoe 3/1C u uem
OHa OTJIMYaeTCsl OT HanpsbKeHusi? CBOMCTBA JIEKTPUYECKOTO TOKA. DJIEMEHTHI
NUTaHUsA: OaTaped M aKKyMYJISITOPbL, TE€HEpaToOpbl M aJlbTEPHATHBHBIC
uctouHuku 3Hepruu. Comportusiienne n 3akoH Oma. 3akoH Jxoyssa-Jlenna.
Kopotkoe 3ambikaHue. CMepTENbHO OINACHBIE NapaMeTpPhbl 3JIEKTPUYECKOIrO
Toka. I3mMepeHne HanpsKeHHsl M CHITBI TOKa B 3JIEKTpudeckoi nenu. CBoiicTBa
ceeroauonaa. Pacuer Harpy3ku B [IENM TOCTOSIHHOTO TOKA.

Uto Takoe MUKpOKOHTpoJuiep, chepsl npumenenus? Mutepdeiic cpeab
Arduino IDE. Crpykrypa nporpammsl. [IpepeiBanus. IlepeMeHHbIC W THIIBI
JaHHBIX. MapkupoBKa pe3uctoposB. Llenu ¢ nmocineqoBaTeIbHBIM COEAUHEHUEM
MOJIYTIPOBOAHUKOB. Llenu ¢ mapasuieibHbIM COEIMHEHUEM MOJYITPOBOJIHUKOB.
Pacuer anexTpruyecKkoi Henu co CMEMIaHHBIM COEITMHEHUEM MOJyTPOBOIHUKOB.
MomHoctes Harpy3ku. Pacder wucrounuka mnutanus. RGB  cBetonuon.
[{uknn4yeckne KOHCTPYKUMHA W ONTHMM3ALHs OJHOTHUITHBIX 3anad. llnpoTtHo-
uMmiysibcHass moayisiius. Ilnorrep Arduino IDE w Bu3yanu3anust JaHHBIX.
Cxema TMOIKIIOYEHUS CEMHUCEIMEHTHOIO OJHOPA3PSAIHOIO HHIUKATOPA.
Coznanue ¢ynkumit u nporeayp. 3akonsl Kupxroda. Y3zen snekTpudeckon
nenu. Jlenurtens HanpspKeHUs Ha pesuctopax. llepeMeHHBIM pe3ucTop.
[ToreHnnomeTp. MOHHATOP NOpPTa W BBIBOJA [JAHHBIX Ha JKpaH. AHaJIOTrOBO-
uuppoBoil npeodOpazoBatenb. CBolcTBa M HazHayeHue (HOTOpPE3UCTOpA.
VYcnoBHbIe KOHCTpyKIuuU. Tepmucrop. [IpuBeneHue nokazaHui aaTdyvka K
rpaxycam. Maaukatop LCD1602. UnTtepdeticet SPI u [12C. JlatTuyuk BiIaKHOCTH
u temriepatypsl DHT11. Buasl kHONOK ¥ cxeMa ux nojkintoueHusd. Haznauenue
nojaTsAruBatoniero pesucropa. IlpoBepka ycnoBuil. boppba ¢ apedesrom
KOHTAKTOB KHONKH. Iloacyer koJgndecTBa Ha)XXaTUd KHONKU. MartpuyHas
KJIaBuaTypa. Buasl, cBONCTBA, IPUMEHEHUE U XapAKTEPUCTUKU KOHAECHCATOPOB.
Pacuer emkxoctu konaencaropa. CrocoOwl coenunenus. Kak paboraer RC-
uenb. Ocuumiorpad. 3BykoBbie kosiebanusi. HazHaueHue reneparopa 3ByKOBOM
yacToThel. [Ipe30on3nyuarens. CBOWCTBA 3ByKOBOW BOJIHBI: TOH U JJINTEIBHOCTD.
MaccuBbl, 00BsIBIICHHE, OOpalieHue K OJJIeMEHTaMm, Mepedop MaccuBa ¢
nomouplo 1ukia. [IpuHuun paboTsl yJAbTPa3ByKOBOIO JATYMKA PACCTOSHHUS
HC-SR04. WndpakpacHselii nmatuumk pacctossHusA. KoHaeHcaTop B Iienu
nepemMeHHoro Ttoka. HMuterpupyromue u auddepenuupyronme RC nenw.
Konnencatop B 1enu IepeMEHHOro Toka. Karymika WHIYKTUBHOCTH.
Konebarenbubrit kouTyp. UTo Takoe RFID u kak 3to padotaet?

MarnutHoe nosie. IaeKTpoMarHuTt - oTkpeiTHe X.K. OpcTena. MarautHas
WHAYKIUS.  MarHutHbeld  MOTOK.  MarHuToABMXKyIIas  cujia.  3aKOH
aneKTpoMarHuTHOW nHaykunu @apajnes. Buxpesbie Toku, Toku Pyko. [IpaBuno
npaBod pyKU. DJIEKTPOMAarHUTHOE pelie, MPUHIUI paboThl, MPEUMYIIECTBA U
HEJIOCTaTKU. YTpaBieHue cuioBoi Harpy3koi. CosieHou. [Tpuniiun paboTsl 1
npuMmeHenune. Karymka Tomncona. Yckoputens ['aycca. Cuna Amnepa. Kak
paboTaeT aneKTpoaBUraTesb. Buabsl anekTpoaBuraTeneii. DIeKTpoMarHuTHBIN
TeHepaTop AEeKTpruuecKkoro Toka. I'epkoH. [IpuHuun paboTbl U IpUMEHEHHE.
Hatunk  Xomta. IlpuHuoun — paGoThl  OECKOJUIEKTOPHOTO — JIBUTaTedIsl.
Tpancpopmarop. Haznauenue, npuHUMI PpabOTBl M pacyeT MAPaMETPOB.
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TexHonornueckuii  mpouecc  M3roToBJIEHUs  TpaHchopmaropa.  Juon.
Haznauenue, mpuHUUI pabOThl, MapKUpOBKAa. BuIpl AMOAOB: CTaOMIUTPOH,
nuon IlorTkm, Bapukam. /{uoaHbid MoOCT. Pa3HOBHIHOCTHM CXEM JHOJHBIX
BBIIIPSIMUTENEH JIJ1s1 OJT0Ka MUTaHUs

Kak pabotaer Tpan3uctop? Buasl TpaH3UCTOPOB: MOJIEBOM, OUMIOISPHBIH,
MOSFET. IlpumeHeHue, XapakTEpUCTHKM M  CXEMbl  MOJKIIFOYEHHUS
TPaH3UCTOPOB. TPaH3UCTOPHBIN KIIOY, ITPEUMYILECTBA U HENOCTAaTKU. Pacuer
TPaH3UCTOPHOI'O KJI0Ya. YTPABICHHE MOTOPOM C MOMOULIBIO TPAH3UCTOPHOTO
kiaoya. CtaOwinTpoH - omnopHbei auon. Hasznadyenuwe, npuHuun paOoTHI,
MapKUpOBKa U cxema nojkiatoueHus. Crabunms3aTop HampspkeHuss Ha Oase
cTraOuinuTpoHa. ['oToBbIe penieHus] cTaOUIN3aluu HAanpsbKeHUs. bunosnspHbii
TPaH3UCTOP, KaK YCWIMTENb TOKAa — SMHUTTEPHBIM MOBTOPUTENb. TpaH3UCTOP
JlapimHrToHa. Pacuer cucTeMBbl OXJIaXKICHUS.

[TporpaMMHOe 0OecTieueHure JJIsT MPOCKTUPOBAHUSA MAaKETHBIX T1aT — SPrint
Layout. MnTepdeiic nporpaMmMbl, BO3MOKHOCTH U OTPaHUYCHUS. TEeXHOIOTHUS
M3rOTOBJICHUSI TIEYATHOM IJIAThl METOJIOM TpaBieHUs, (ppe3epHoil 00pabOTKHU.
OcCHOBBI NaliKK 3JeKTpudeckux cxeM. O030p nHcTpyMeHToB. Knaccupukanus
¢GatocoB U npunoes. Beioop TemmnepaTypHOro pekuma. MOHTax U JEMOHTaX
AIIEKTPOHHBIX KOMIIOHEHTOB HA MEYaTHOW I1aTe. YYUMCS YUTATh U TOHUMATh
ANEKTpUYEcKre cxembl. KoMmapaTop, BO3MOKHOCTH M IpuMeHeHHue. Jatuuk
BJIQXKHOCTH TO4BHI ¢ komnapaTtopoMm. DC-DC npeobpa3oBarens HanpsKeHUsI.
DNEKTPUYECKHE CXEMBI C Pa3ACIbHBIM IUTAHUEM HArpy3Ku. Y CTPOMCTBO
CEpBOINPUBOJA. YIIPAaBIECHUE MOTOpPaMHU C IIOMOIIBIK JpaiBepa JABUIATEIS.
Motor Shield — mnara pacmmpenus mjis ynpaBieHuss MOTOpaMu. M3MeHeHue
ckopoctu. M3mMepeHne yrioBoi CKOPOCTH BpallleHHs Kosiec. Moayiib SHKOAEpa
IIEJIEBOT0 MH(PPAKPACHOTO JaTYHUKa YIJIOBBIX MEPEMEIICHUN.

Ilpakmuka. 3anoiiHeHHWE SKypHaja IO TEXHUKE O€30MacHOCTH.
DKCHEPUMEHTHI M0 U3YUYEHHIO CBOMCTB AJIEKTPUUYECKOTO TOKA: «DJIEKTPOIU3»,
«OnpIT OpcTenay. IKCIEPUMEHTHl ¢ HCTOYHUKAMH albTEPHATUBHOW DHEPTUU:
BETEP, BOJA, COJIHLIE. MOeIMpOBaHUE SJIEKTPUUECKOM LIENH C UCTIOIb30BAHUEM
yCIOBHBIX 0003HaueHui. MonenupoBanue 1enu B https://dcaclab.com/en/lab,
tinkercad.com. Mi3MepeHune CHiTbl TOKA U HATIPSKCHUS B AJICKTPHUUSCKOM LIETTH C
MOMOIIbI0 MyJibTUMETpa. Pacuer Harpy3ku A MOAKIIOYEHHS CBETOAMOAA.
[ToaxmroueHue rpymIbl cBETOAMOM0B B tinkercad.com u Ha MakeTHOM TIaTe.
Pa3zpaboTka nmporpammel «beryiue oram», «SOS». MoaenrpoBaHue 1emnei ¢
NIOCJIEOBATEIBHBIM COEIMHEHHEM MOJIyITPOBOJTHUKOB B
https://dcaclab.com/en/lab, tinkercad.com. Pacuer snexTpudueckux I1emneit c
NOCJIEOBATEIbHBIM ~ COECAUHEHUEM MOJYNPOBOAHUKOB. Pemenue 3amad.
MopnenupoBaHue Leneld ¢ MapauieIbHbIM COEIHMHEHHEM IOJYIIPOBOJHUKOB B
https://dcaclab.com/en/lab, tinkercad.com. Pacder snekTpuyeckux Ieneu c
napajyielbHbIM ~ COCJWHEHHWEM  MOJYNPOBOJHUKOB.  Pemenue  3amad.
MonenupoBaHue UENEn ¢ MOCIEI0BATEIbHBIM COEIMHEHUEM TOJIYIIPOBOJHUKOB
B https://dcaclab.com/en/lab, tinkercad.com. Pacuer snekTpuueckux uemneut c
NOCJIeI0OBATEIbHBIM COEJMHEHUEM MOTYIIPOBOIHUKOB. Perienue 3anay. Pacuer
MOIIIHOCTA MCTOYHHMKA MUTaHUS B COOTBETCTBUU C MNapameTpaMH Harpy3Ku
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anexktpuueckort nenu. [loakmouenne RGB cBetonuona B tinkercad.com u Ha
MaKEeTHOW IUIaTe, U3MEHEHHE I[BE€Ta C MOMOIIbI0 IukiIa. PazpaboTka ckerya
«IInaBnoe  u3menenue 1Bera RGB  cBerogmoma».  IlonkmroueHue
CEMHUCErMEHTHOTO CBETOIMOTHOTO WHANKATOpa B tinkercad.com u Ha MakeTHOU
iate. Paspabotka cketua «BwiBog mudp ot 0 10 9» ¢ MOMOIIBIO MPOLEIYD.
[TonkmroueHue NByX CEMHCETMEHTHBIX HMHIUKAaTOpoB B tinkercad.com u Ha
MakeTHOW miare. Pa3zpaborka ckerya «CekyHaoMep». ODKCHEpHUMEHTAIbHAS
npoBepka 3akoHOB Kupxroda ¢ momoupio MynbTuUMeTpa. [IpoexTupoBanue
CXeM JlenuTeNied HampsbkeHus B cuMyissitopax https://dcaclab.com/en/lab,
tinkercad.com.  Pemenne 3amau. [loaknroyeHue  MOTEHIIMOMETpa B
tinkercad.com 1 Ha MakeTHOH TuIaTe. BBIBO 3HaUeHMI Ha 3KkpaH. PaspaboTka
ckerya «M3MeHeHHEe S[pKOCTH CBETOAMOAA C TMOMOUIBI0 TOTEHIIMOMETPAY.
[Toaxmtouenue Qoropesucropa B tinkercad.com M Ha MaKeTHOW TUIaTe.
Pa3paboTtka cketya «ABTOMaTH3alMs OCBEIICHHOCTH». lloakimroueHue
TEPMHCTOPA HA MAKETHOM IiaTte. BpiBOA 3HAYEHUN TeMmepaTypbl B MOHHUTOD
nopta. [Toakmouenne LCD gucnines B tinkercad.com 1 Ha MakeTHOM IJIaTe MO
untepgeiicy 12C. Pazpaborka cketua «Hello World». Ilogkmrouenne LCD
nucries u pgatunka DHTI11 wa wmaketrHod tutate. Pa3paboTka ckeTda
«JlomarmHsass mMeteocTanums». Ilogkmouenne kHomku B tinkercad.com m Ha
MakeTHOW myate. Pa3zpaborka ckerya «BxitoueHue cBETOAMOA C TOMOIIBIO
kHoTikM». Pazpaborka ckerya «llojgcyer konmuecTBa HaXKATUM KHOIKKY.
Bboprba ¢ npebe3rom KHOMKY ¢ TOMOIIBIO TPephIBaHUM, KOHeHcaTopa. Pa3oop
ckerda. [lopkmtouenue auciuies LCD1602 u maTpuyHOW KiaBUATYphl B
tinkercad.com u Ha MakeTHoW Tuiate. Pa3paborka ckerua «KambKymsiTopy.
Pacuer eMKOCTH KOHJIEHCaTOopa MpH MOCIENOBATENIBHOM W MNapajuieIbHOM
COEIMHEHUHU. DKCIEPUMEHTAIILHOE UCTIBITAHNE HA U3MEPEHUE BPEMEHH pa3psijia
KOHJIEHCaTopa, EMKOCTH KoHjaeHcaTopa. Mopens «Capacitor-man». bopr6a ¢
Jpebe3roM KOHTAKTOB KHOMKH C MOMOIIBIO KOHJEHCATOpa. JKCIEPUMEHTHI C
MCCJIEIOBAHUEM YacTOThI 3BYKOBOM BOJIHBI. [loAKIII0OUEHNE MbE30U3TyyaTeNs B
tinkercad.com u Ha makeTHol Tutate. Pa3paboTka ckerdya «l3MeHeHue TOHA
3BYKOBOIo curHaja». Pa3spabotka cketya «Wrpaem Wmmepckuii mapim.
Pemenue 3anau B tinkercad.com. [loakmtouenue ynbprpa3BykoBoro gatunka HC-
SR04 B tinkercad.com wu Ha wmakeTHoi tuiaTe. Pa3paboTrka ckerua
«OneKTpoHHbIN nampHOMEpY. [IpakTHueckas padoTa «CyeTYHK MOCEUIEHUN,
«ABTOMAaTH3alMs YIPABICHUS OCBEIICHHEM B KOMHATE». DKCIIEPUMEHTHI 1O
Bm3yanmm3aru  xapaktepuctuk HU wm BY RC  QuubtpoB ¢ momortinsio
ocimuiorpada. Pacder wactotel cpeza RC  ¢unbTpa. DKCIEpUMEHTH ¢
sKkBayM3aiuen  (GpuiabTpamme) 3BYKOBOM  BOJIHBI. OJKCHEPUMEHTHI IO
Bm3yanmm3aruu xapaktepuctuk HY m BU RL, LC ¢unstpoB ¢ momorisio
ociuiorpaga. Pacuer wactorel cpe3a RL ¢dunbrpa. PazpaboTka 3ByKOBOTO
¢bunptpa. Ilonkmouenne moayns RFID. Urenue RFID metku. PazpabGotka
3amka Ha 0aze RFID monyns. Co3nanue 3iaeKTpoMarHuta. DKCIEPUMEHTHI ¢
MarHuTHbIM ToJieM. Pemienue 3amad no ¢usuke. JlaboparopHoe uccieoBaHue
BUXpEBBIX TOKOB Dyko. Pemienue 3amauy mo ¢usuke. Pa3paboTka cuUCTEMBI
aBTOMATHU3alMM KJIMMAT-KOHTPOJISI C MCIOJIb30BAaHUEM JJICKTPOMArHUTHOTO
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pene. IlpoektupoBaHue daeKTpoHHOro 3amka. lloakmroueHune pucruies
LCD1602, matpu4HO#i KiIaBHAaTypbl U cepBompuBoia B tinkercad.com u Ha
MakeTHOU 1aTe. Pa3pabotka cketua «KogoBbIN 3aMOKY.

JlaGopaTopHoe  WcHBITAaHWE KaTymkud TomicoHa. JlaGopaTtopHoe
ucneiTanue yckoputens [aycca. JlaGopaTopHoe WHCCIeJOBaHUE MPUHIIAIIA
paboTHI DIEKTPOABUTATENSA ITIOCTOSTHHOT'O TOKA. Nsrorosnenue
anekTpoaBuratens. IlpuMeHeHne sieKTpoABUTATENIed B aJIbTEPHATUBHBIX
HMCTOYHUKAX 3JIEKTPUYECKOrO TOKa. M3MepeHrne HanpsKEHUs U CUJIbl TOKA Ha
BbIXOJIe TreHeparopa. OpraHuszanys HAKONUTEIBHOIO HCTOYHUKA NHUTAHUA.
ABTOMaTH3alMsl BKIIOYEHUS CBE€Ta NpU OTKpbiTuM ABepu. Co3naHue
METAJJIOMCKATENSI C UCIIOIb30BAHUEM TE€PKOHA. DKCIEPUMEHTHI C JATYUKOM
Xomna: «Taniyrommii 6oy, «JleBurpon». Cketd «JIeBUTpOH»

Pacuer mapametrpoB TtpaHcopmaTopa. HM3mepenue WHAYKTHBHOCTH
TpaHcdopmaropa ¢ MoMouiblo MyJbTuMeTpa. [IpoBepka TpaHchopmartopa,
OIpeJieNieHre MEPBUYHON U BTOPUUHOK 00MOTOK. Pa3dop Bompocos: «llouemy
ObET TOKOM BBIKIIIOUEHHbIM TpaHchopmaTop?». Pemenue 3agad 1o
ANEKTpOTEeXHUKE. I3roToBiieHne TpaHcpopMaTopa ¢ 3aJaHHBIMH [TapaMeTpamu.
[IpoBepka nuoja ¢ nomolibio MyJbTuMerpa. OOpatHbiil nuoxa. Paspabotka
cxeMmbl OecrniepeOOHOr0 HCTOYHMKA NUTaHUS JI1 CUTHaIM3anuu. Pacuer
auogHoro  mocra.  IIpoBepka  guomHOro  Mocra  MYJBTHMETPOM.
[IpoexTupoBaHue BHIPSIMUTENS OJIOKA MTUTAHUS.

[Tpumepsl TpaBUIBLHOTO MOJAKIIOUEHUS TPaH3UCTOPOB. COOpKaA CXEMBI IS
IpOBEJCHUS J1abopaTOPHOro 3KcrmepuMeHTa. JlabopatopHoe ucHbITaHUE
CBOWCTB TPAH3UCTOPOB. PacdeT TpaH3UCTOPHOIO KIIt04Ya. Y IPABJICHUE CUIIOBOU
Harpy3Kol ¢ TOMOLIBIO TPAH3UCTOPHOIO KIIIOYa. YTPABICHHE MOTOPOM C
IIOMOILBIO TPAH3UCTOPHOTI'O KJIKOYa.

[IpoekTupoBaHue peryIupyeMoro MCTOYHUKA MUTaHUS TOCTOSIHHOTO TOKA.
Crabunu3zanus HanpsHKEeHUs. B ICTOYHUKE MUTaHus. Opranuzanus yCUJIeHUs 1o
TOKy. [IpoekTupoBaHHe CUCTEMBbI OXJAXACHHS s pa3paboTaHHOrO OioKa
MUTAHUS.

[IpoekTrpoBaHNE MEYATHOM MJIATHI DJIIEKTPUUECKON CXEMBbI OJIOKA MUTaHUS
B Sprint Layout. IloarotoBka miaThl K MPOU3BOJACTBY W BBIBOA (haiisioB.
M3roToBneHne mneYaTHOW IJIaThl AJIEKTPUUECKOW CXEMbl OJIoOKa MHUTaHUS
MeronoM. Hactpoiika TemmeparypHOro pekuma MasiibHON cTaHuuu. Bribop
dmtoca u npurnosi. [lonroroBka KOMIOHEHTOB K MOHTaXy Ha MEYAaTHOMW TuIaTe.
MoHTaX >JIEeKTPOHHBIX KOMIIOHCHTOB Ha I€YaTHOW TIjiaTe OJIOKa MHUTAaHMUS.
O06o0011eHne MOMYYEHHBIX 3HAHUM 1O 3JeKTpoTexHuke. Pemienue 3amad 1o
JJEKTPOTEXHUKE. PelieHne 3agaHuid  HAa TOWCK  HEUCIPABHOCTEHW B
AIEKTPUYECKON Lienu ycTpoucTBa. [loakimouenne qaTurka BiIa)KHOCTH IIOYBBI U
aucmiess  LCD1602.  HW3MepeHue  BIAXKHOCTH  TNOYBBIL.  [IpumeHeHue
nonmxkaromiero DC-DC npeobpazoBaresnis: NUTaHHE MHUKPOKOHTPOJLIEPA,
JTUCIUIesT YW DJEKTPOJABHUIaTeNss BOAsSHOM mommbl. Pa3zpaboTka ckerya
«ABTOMaTH3aKs MOJMBA U pacueTa pacxoaa BOJbD»

[ToaxmtoueHne cepBOnpHBOAa M MOTeHIMOMETpa B tinkercad.com u Ha
MakeTHOU miare. boprba ¢ npedesrom. PazpaboTka cketua « Y npaBiieHUE YIIIOM
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MOBOPOTa CEPBOMPUBOJIA C TMOMOIIBIO MOTEHIIMOMETpa». PereHue 3amay B
tinkercad.com. Cbopka 1raccu 1 OJIKIIF0OYSHUE MOTOPOB K JIpaiiBepy MOTOPOB.
Pa3zpaboTka (yHKUMH IBMKEHMS IIACCH: BIEpPE, Ha3ad, HAIpPaBO, HAJIEBO.
Ckeru «Tpaektopumn nBuxeHus maccu». Pa3zpaboTka ckerya «l3meHeHue
YIJIOBOM CKOPOCTH BpalieHus Kosec». [loaxkiatoueHue AaT4uKOB CKOPOCTH
BpalIeHUs KOJIeC Ha MakeTHOM ruiare maccu. Ckery « CHHXpOHU3aUs CKOPOCTH
BpalICHUS KOJECH

Texkyuwiuiit KoHmpoJio.

JleMoHCTpauusi 3HAHUM, YMEHMM M HAaBBIKOB pEIICHUS 3aJad [0
AIEKTPOTEXHUKE HA PacyeT KOMIIOHEHTOB 3JIEKTPUYECKOM IEMU MOCTOSIHHOTO
TOKa, BBIMOJHEHHE Ja00paTOpHBIX pabOT Ha MOJAEIMPOBAHUE MOHTaXa
KOMITOHEHTOB B cepBuce tinkercad.com u Ha MakeTHOH IuiaTe, a TaKXKe
IIPaKTUYECKUX 3aJaHUI IO MOHTaXXy KOMIIOHEHTOB METOJIOM ITalKH.

Pa3nen 2. Untepuer Bemeii (Internet of Things, 10T)

B conepxanuu paszzgena pedsTa MO3HAKOMATCS C  apXUTEKTypoOu
TexHoJioruu HTepHeTa Belleid, HaydaTcs OpraHW30BbIBATH MEpEAady JTaHHbIX
no OecHpoBOJHBIM  KaHajgaMm CBSI3M, CO3JaAyT IHpOEKTbl Ha  0ase
mukpokonTposuiepa NodeMCU ESP8266 u mukpokommbioTepa Raspberry Pi,
CO3JaAyT MPOEKThl Ha 0a3ze OOJauYHBIX CEPBHUCOB M JIOKAJBHBIX CEPBEPOB,
HayyaTcsl cO3[aBaTh rpauueckue MHTep(denchl ¢ MOAAEPKKON TOJI0COBOTO
YIPABJIEHHS © MHOTOE IPYToe€.

Tema 33-61. Cdepa npumenenuss TexHonoruu HHTepHETa Bemiei.
Apxutektypa cuctembl. O630p ctanaaptoB u mwiatdopm [loT. MoaenupoBanue
apxutekTypsl [0T. IIpoextupoBanne apxurekrypsl [0oT B mporpammHou cpene
Cisco Packet Tracer. MudpakpacHblii kKaHall CBSI3M, TPUHIIKIT paOOThI U cdepa
npumeHenusi. MK npuemHuk u nyneT ynpasieHus. Bluetooth. Ilpunnun
OpraHu3allid Tiepelayd JaHHbX, cdepa npumeHeHus. AT-KoMmaHIbI.
MoOusibHbIE MPUIOKEHUs A yrpasieHuss moayneMm Bluetooth. Paguokanan
CBsI3M ¢ ycusieHueM Ha 0aze moaynsa NRF24L01+PA+LNA. XapakTtepucTuku
moaynsi. Kanan cBs3u WiFi, mnpeumymectBa u Hemoctatku. Cdepsl
npumeHenusi. Mukpokontpoisiep NodeMCU ESP8266. Crpykrypa HTML
ctpanunbl. Teru HTML. Co3nanue BeO-cTpanui. OCHOBBI CTHIM3AllMU BEO-
ctpanuil. Ctunmm  CSS. [lpoexTtupoBaHue JIOKaTbHOTO BeO-cepBepa IS
B3aMMOJCHCTBUS C JaTYMKAMU U UCTIOJTHUTEIBbHBIMUA YCTPOMCTBAMH.

[Tnatdpopma ThingWorx. Bemm u ux B3aumoxeiictBue. IIporokon
nepenaun  coobmenuii MQTT. I'paduueckuii unTepdeiic. Cnaitaep ¢
NOPOTOBBIMU 3HAUEHMSIMH. BbIBoI HHOpMamuu O TEKyIIEM COCTOSHUU
VCIIOJIHUTEIIBHBIX YCTPOUCTB. Py4yHON M aBTOMaTUYECKUN PEXUM YHIPABICHUS
UCIIOJIHUTENbHBIMU ycTpoiicTBaMu. OTnpaBKa JaHHBIX Ha cepsep. [lomydyenue
JAHHBIX C cepBepa.

Oo0naunsie TexHoaoruu. O6maunas iathopma https://dweet.io/. Tlpuem u
nepegavya JaHHBIX Ha oOyaunyro 1wiatdopmy https://dweet.io/. O6naunas
mwiatdopma https://thingspeak.com/. Peructpamus Ha cepsuce. [Tonyduenne API
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Key. [Ilepemaua u Bu3yanu3amnus JaHHbBIX Ha 0OJa4yHOM CepBepe.
ABTOMAaTH3a1Us yIAJIEHHOTO MOHUTOPUHIa MUKPOKJIMMATa TEIUIALIBI.

OpHorutatHeIi MUKpOKOMITbIOTEp Raspberry Pi, apxurtektypa cucTemsl,
BO3MOXXHOCTH M OTpPaHMYEHHUS. YCTAaHOBKA OIEPAUMOHHOW CHCTEMBI Ha
Raspberry Pi. Dnementsl mnatel. [Iporpamma PuTTY. VYnopaenenue miatoi
koMmrbroTepa uepe3 SSH. Hactpotrika WiFi. Komanner Linux. CuHTakcuc si3pika
Python. Ynpaenenune nudpossimu muaamu Raspberry Pi. bubnamorexa Tkinter.
Coznanue rpaduueckoro uHTepdeica mns ynpabieHus sipkocteio RGB
CBETOAMOAA. YNPABICHUE MOTOPOM C IIOMOULIBIO pejne. YIpaBJieHHUE
HaIpaBJI€HUEM M CKOpPOCThIO BpamieHusi auratens. Co3manuve (QyHKIUH.
VYhpaBieHue  CEpBONPUBOAOM.  YNPABICHUE  IIATOBBIM  JIBUTATEJEM.
CuuThiBaHuE MOKa3aHUW AaTuynkoB. CBeTtoaunoaHas Jienta. OperimBopk Bottle.
Coznanue BeO-cepepa ¢ nomoipio Bottle. Coznanue BeG-unTepdeiica s
YOPABJICHHUS] HCIOJHUTENbHBIMA YCTPOMCTBaMH. Buzyanuzanus AaHHBIX C
JaTYNKOB Ha BeO-cepBepe

VYcranoBka MajorDoMo. Hactpoiiku cucremsl uepe3 SSH. Yopasnenue
yepe3 VNC. HWurepdeiic ceppepa MajorDoMo. MoOuibHOE aHIpOU
npwioxenue MajorDroid. YcranoBka nomnonHenui. Co3naHue pe3epBHOM
konuu. CueHapuu, mabJoHbl MOBEIEHUS, KJIacchl U 00beKThl. [lonkntouenue
Arduino k Raspberry no UART. Ynpasienue ocBenieHrueM yepe3 rpaduueckuii
unrepdeiic  MajorDoMo. T'omocoBoe  ympaBieHHE  HCIOIHUTEILHBIMU
yctporictBamu 1o UART. Ioakmtouenue ESP8266 k Raspberry mo WiFi. AT-
koMaH 16l ESP8266. YipaBinenue ucnoJHUTeIsHBIMEU yeTpoiicTBamu o HTTP.
MOHUTOPUHT TeMImepaTypbl U aTMOC(EPHOTO JABJICHUS C MOMOIIBIO JaTYUKa
BMP180. BriBoa nmanHHBIX ¢ JaTuyumka Ha Tpaduueckyro maHeidb uHTepderica
cepBepa. Busyanuzanusa nanueix B Bujae rpaduka. Moayns [Iporaos morossi.
YMubI oM 1 noroga ot OpenWatherMap. Ymublii 1oM u SAHaekc noroja.
YMHBIN oM pacckasbiBaeT o norojie. Onnait paauo B MajorDoMo. Coznanue
cueHbl rpaduueckoro nnrepdeiica «Ounaiin paaguoy». Hactpoiika roocoBoro
ympasnenus. MQTT 6pokep Mosquitto. [IpoekTupoBanue cuctembl «Y MHBIN
JIOM»

Teopua. Cdepa npuMeHeHuss TexHojorun HHTepHeTa  Belieil.
Apxutektypa cucrtembl |0T. OO03op crangaproB u miarpopm loT.
MonenupoBanue apxutektypbl [oT. Bo3smoxxnocT u wuHTEpdeEic cpenbl
pa3zpabotku Cisco Packet Tracer. MudpakpacHbiii kaHam CBsI3U, MPUHIIMIT
pabotel u chepa npumenenus. UK npuemnank u mynbT ynpasienus. [IpuHiun
opraHuzanuu nepenaaun nanueix Bluetooth, chepa npumenenus, AT-komaHabl.
MoOunbHble MPUIIOKEeHUs A ynpasieHust moayiem Bluetooth. Pagnokanan
CBsi3U ¢ ycuieHueM Ha 6aze momyisss NRF24L0O1+PA+LNA, xapakrepuctuku
monynsi. Kanan cBssu  WiFi, mnpeumymectsa u  Hegoctatku. Cdepsr
npumeHenusi. Mukpokontpoiiep NodeMCU ESP8266. Crpykrypa HTML
ctpanutibl, Tert HTML. OcHoBbl cTunuzanuu BeO-ctpanuil. Ctunu CSS.

[Tnatdpopma ThingWorx. Bemm u ux B3aumoaeiictBue. IIporokon
nepenaun coobmennit MQTT. I'paduueckuii unrepdeiic. Boioa nndpopmaryu
O TEKylIeM COCTOSHUM  WCIIOJHUTENbHBIX  yCTpOMCTB. PyuHoil wu
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ABTOMATHYECKUW PEXKUM YNPABICHUS HCIOIHUTEIBHBIMU YCTPONCTBAMU.
OTtnpaBka nJaHHBIX Ha cepsep. [lonyueHne gaHHbIX € cepBepa.

Oo6naunsie TexHonoruu. Odmadnas mwiatgopma https://dweet.io/. Tlpuem u
nepefada JaHHBIX Ha oOmadynyro rmiatdopmy https://dweet.io/. O6naunas
wiatdopma https://thingspeak.com/. Peructpanus na cepsuce. [lomyuenne API
Key. [Ilepemaua w Bu3yanu3anusi JaHHbIX Ha OOJA4HOM CEpBEpE.
ABTOMaTH3aIMs yIAJIEHHOTO MOHUTOPUHIAa MUKPOKJIMMATa TETUTULIBI.

OpnormnaTHeI MUKpokommbioTep Raspberry Pi, apxuTektypa cucTemsi,
BO3MOXHOCTH W OTpPaHUYEHHUsA. YCTAHOBKA OIEpPAllMOHHOW CHUCTEMBbI Ha
Raspberry Pi. Onementsl miarel. [Iporpamma PuTTY. Vmopasnenue mmatoit
koMmrbroTepa yepe3 SSH. Hactporika WiFi. Komanner Linux. CuHTakcuc si3bika
Python. Ympasnenue nuudpossimu nunamu Raspberry Pi. bubnuoreka Tkinter.
Coznanue (yHKIUH. YOpaBlieHUE CEPBONPUBOAOM. YIIPaBJICHUE ILIArOBBIM
npurateneM. CudThIBaHME TIOKa3aHUW JOATYMKOB. (CBETONMONHAS JICHTA.
®peiimBopk Bottle.

Cepep MajorDoMo, B0O3MOXKHOCTH, TPEUMYIIECTBA M HEIOCTATKH.
Hactpoiiku cuctemsl uepe3 SSH. Ynpasnenue uepe3 VNC. Nutepdeiic ceppepa
MajorDoMo. MoOunsHoe annpouna mnpuioxenue MajorDroid. Cuenapun,
11a0JIOHBI TTOBEJICHM S, KJIacchl U 00beKThI. [loakmouenne Arduino k Raspberry
no UART. BriBoa gaHHBIX ¢ JaTuydka Ha rpaduyecKyro maHenb UHTepderica
cepBepa. Busyanuzauus nanusix B Bujae rpaduxa. Moayns [Iporao3 norossl.
YwMmubiit oM u norojga ot OpenWatherMap. Ymubiil 1om u SIHIekc noroja.
YMHBIN oM pacckaspiBaeT o noroje. Owunaitn paauno B MajorDoMo. MQTT
Oopokep Mosquitto.

Ilpakmuxka. OO630p otpacieit u chep mnpumeHenus texHomoruu loT.
Pa3paboTka cBoero pemieHus. BpiOop Tembl TPOEKTHOW AESITEIBHOCTH.
Pazpabotka apxurextypsl [oT xunoro noma B cumyiarope Cisco Packet Tracer

[Togxmouenne UMK npuemHuka k MUKpOKOHTposuiepy. CuuThIBaHME
curasioB ¢ UK mynbra u BBIBOJ UX B MOHUTOP TopTa. PazpaboTka cucteMsl 1ist
ynpasienne Harpyskod no MK kanany nepemaum panubix. I[logxirodeHue
Bluetooth k MmukpokonTposiepy. Ynpasinenue moayiem Bluetooth ¢ momorisio
AT-komann. PazpaboTka cucTemsl 17151 yIpaBieHUE HArpy3Kou M0 KaHajly CBS3H
Bluetooth uepe3 moOunsHoe npunoxkenue. [ogkmouenue moaynst NRF24L01 k
MUKPOKOHTpoJuiepy. Opranuzamusi nuTaHus  ycrpoilictBa. Hactpoiika
npuemMHuka. Pa30op koja nmporpaMMel 1S ipueMa paauocurnana. Hactpoiika
nepenatTuvka. Pa30op Kkomga mporpammbl Il IpUEeMa  paguOCUTHANA.
Opranu3anuss mnepefadyd  JaHHBIX  MEXJAY MHKPOKOHTPOJUIEPAMM IO
paavioKaHay CBS3U. YCTaHOBKAa HeoOxoaumbix Oubmumotrek. Hactpoiika
Arduino IDE. Co3nanue Touku goctymna WiFi. YrpasieHre HCIIOTHUTETbHBIMA
yCTpOMCTBaMH ¢ MOMOIIbI0 MoOmIbHOTO Android npunoxkenusi. Co3gaHue BeO-
CTpaHull C MpuMeHeHueM OocHOBHbIX TeroB HTTML: atpuOyThl AOKyMeHTa,
dbopmatupoBanue Tekcta, cnucku. Co3znaHue BeO-CTpaHMI] C MPUMEHEHHUEM
ocHOBHBIX TeroB HTTML: tabmuupl, cceuiku, uzoopaxenus. Co3naHue BeO-
cTpaHull ¢ npuMmeHeHueM ctwiet CSS: OmouHass Mojenb, TEKCT, MPUPTHI,
ccouUiku, crnucku. Coznanue BeO-cTpaHul] ¢ npuMeHenuem ctuieid CSS:
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Tabnuibl, pamka, GpoH. HacTpoiiku mporpamMmbl, MHULIUATU3ALMS IEPEMEHHBIX,
opraHu3anusi TOYKM Joctyna. llporpamMmmupoBaHue JOTHKH MPOTPaMMBI.
[TpoextupoBanue BeOG-uHTEpdeiica ans1  OecpoBOIHOTO  yHpPaBICHUS
Harpy3koil. OnTuMu3anus nporpaMMbl. TeCTUPOBAHUE CHCTEMBI.

VYcraHoBka M HacTpoiika cepsepa ThingWorx. Beibop martynkoB u
UCIIOJIHUTENbHBIX YCTPOWCTB A MpoeKkTa «YMHas kBaptupa». Co3naHue
Bellel U HacTpoiika ux cBorcTB. [lonkimouenne yctpoilcTB k Opokepy MQTT.
Pa3paboTtka rpaduueckoro uHTepdeiica cucremsl. JloOaBlieHUE 3IIEMEHTOB
yIpaBJICHUS MOPOTOBBIMU 3HAYCHUSIMH cpadaThIBaHUs 1aTYMKOB. Opranusaius
BBIBOJIAa JIAHHBIX C JaT4YUKOB. [IporpamMmupoBaHHe JIOTMKU YIPABISIOUIUX
AJIIEMEHTOB UHTepdeiica u aBToMaTU3aIi padbOThl HCIIOTHUTEIBHBIX YCTPONUCTB
B IIPOEKTe «YMHas kBapTupay. [loaxmoueHue 1aTyukoB K MUKPOKOHTPOJLIEPY.
Pa3paboTka ckeTdya [ OTHpPaBKM JaHHBIX C JaTYMKOB Ha CepBep.
[ToaxroueHre UCHOJHUTENIBHBIX YCTPONCTB K MUKPOKOHTpOJUiepy. PazpaboTka
CKeTYa JJIs MOJy4YEHUs JaHHBIX C CEpBEpA.

[TogroroBka cepBepa https://dweet.io/ nnsa  co3maHusi HUHTEPHET-
MereocTanuu. IlpueM W mepenaya AaHHBIX Ha O0O0JIaYHYHO IUIATPOPMY
https://dweet.io/. Busyanuzauus [OaHHBIX O TeMIeEpaType, MAaBICHUH W
BiIakHocT B Mashup manens cepBepa. Perucrpanus Ha 00JlayHOM CepBHCE
https://thingspeak.com/. ITlonmyuenue API Key. Ilepenaua u Busyanuzanus
JaHHBIX Ha oOjauHOM cepBepe. Pa3paboTka cucTemMbl yJajIeHHOIO
MOHUTOPUHTa MUKPOKIMMATa TETUIULIBI.

[TonroroBka SD kapThl K yCTaHOBKE ONEPALMOHHON CUCTEMBI. Y CTAaHOBKA
OTepallMOHHON cucTemMbl. Bxon B omepanmoHHyro cuctemy Raspberry Pi u3
nporpammbl  PuTTY. Hacrtpoitka cuctembr 4yepe3 SSH. VYcranoBka
MpPOrpaMMHOTO oOOecredeHus ¢ MoMoIIbl0 kKoMaHa Linux. BBox u BbIBOA
JAHHBIX. Y CJIOBHBIEC U LIMKIMYECKUE KOHCTPYKIMU. Pa3paboTka nmporpammel Ha
sa3pike Python nns ynpaBnenuss cBeroamonamu. Co3naHue rpaguyeckoro
uHTepdeiica g ynpasieHusi spkocteio RGB cBeroamona. VYmpasienue
CWJIOBOM Harpy3koil ¢ momoibto Raspberry Pi. Co3nanne QyHKIui Ha si3bIKe
Python nns ynpaBieHusi HanpaBi€HUEM U CKOPOCTBIO BPAILEHUS JBUTATEINS.
Pa3paboTka nporpammsl Ha a3bike Python st ynpasienust yriiom moBopoTa
cepBonpuBoga. PaspaboTka mporpammbl Ha sizbike Python st ympaBienus
mraroBeiM JBurareneMm. llogkimiodeHue naTdyuMka Temieparypbl. Pa3zpaboTka
MIpOTrpaMMBbI JJIsI BBIBOJIA 3HAYCHHH ¢ AaT4YMKa B KOHCOIb Python Shell. Cxema
MOJIKJIFOUEHUS] CBETOAMOJHOW JIGHTHI. YTPaBlI€HUE SPKOCTHIO M LBETOM
cBeroauoaHou neHThl. Co3nanue BeO-cepBepa ¢ nomombio Bottle. Co3nanue
BeO-uHTEepdeiica s yNpaBleHUS  HMCIOJIHUTEIbHBIMUA  YCTPONCTBaMHU.
MOHUTOPHUHT 3HaYCHUM C IaTYNKOB Ha BeO-cepBepe.

Bxon B cuctemy MajorDoMo. Hactpolika cCTEMBI: 4aCOBOM TOSIC, BHIXO/T
B Mntepuer. Bxoa Ha Raspberry Pi uepe3 VNC. YcraHoBka cuHTe3aTopa peuu
RHVoice. Co3nmanue 1mrabjgoHa moBeaeHus: Bompoc/oTBeT. ClieHapuu
rOJIOCOBOIO YIpaBlieHUsl 3JeMeHTaMu uHTepdeiica cepsepa. llonkmrouenue
Arduino k Raspberry mo UART. Ilpoepka mnoakimrodeHus. Hactpoiika
napameTpoB Arduino u cepepa MajorDoMo. YnpaBieHue ocBellIeHUEM Yepes
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rpaduyeckuit uaTepderic MajorDoMo. Co3nanue clieHapueB Jijisi OpraHu3aIuu
rOJIOCOBOIO YNPABJIECHUS MCHONHUTENbHBIMU ycTpoucTBamu 1o UART.
Hactpoiika monkmiouenuss mo WiFi k gomamneit cetu. Co3manue (aiina
npommBku. IIpommBka  mukpokoHtposuiepa. IIpoBepka IP  anpeca,
npucBoeHHoro Moxayito ESP8266Pa3bop anroputma m kKoja mporpamMMBbl IS
YIOPABJIEHHUS] UCHOJHUTENbHBIMU ycTpoiicTBaMu cuctembl mo HTTP. COopka
cxeMbl. Pa3z0op anroputma u Kojia mporpaMMBI 7151 OTIIPABKH TaHHBIX Ha CEPBEP
MajorDoMo. Pa36op PHP konma snemeHToB mHTepdeiica. BbiBoa JaHHBIX €
JaT4YrKa Ha rpadMyecKylo maHelb uHTepdeiica ceppepa. Buzyanusanus 1aHHbIX
B BuJe rpaduka. YcraHoBka Moayis. Hactpoiika pernoHaibHBIX MapaMeTpoB.
BriBo BUKETOB Ha TJIaBHOM CTpaHuIle cepBHuca. Hactpoiika 0OBEKTOB U
CLEHAapus 1JI1 03BYYMBAHUS [IPOTHO3a [TOT0JIbI. Y CTAHOBKA M HACTPOIKA MOTYJIS
«Ounnaiin panuo». Pazpabotka rpaduueckoro mHTepdeiica ais ynpaplieHUs
BBIOOPOM  PaJMOCTaHLMHU, MapaMeTpaMHl TPOMKOCTH BOCIPOU3BEICHHUS.
Co3nanve  mAOJIOHOB ~ MOBENEHUS Il TOJOCOBOIO  YINpaBIEHUs
BocnpousBefeHueM. YcraHoBka woayiast MQTT. VcranoBka Mosquitto.
Hactpoiika ESP8266 Ha oTnpaBky maHHbIX Opokepy mo npotokoiny MQTT.
BriBon 3HaueHnii ¢ parunka temneparypsl DHT11, Busyanuzanus aunamMuku
U3MEHEHUs 3HAaueHW Ha rpaduke. YNOpaBIeHHE HUCHOJHUTEIbHBIMU
YCTPOMCTBaMH, MepeIavya U BbIBOJ JAHHBIX C JATUYUKOB IO npotokory MQTT.
MoHTaxx KOMIIOHEHTOB Ha Makere Joma. COopka cXeMbl NpOEKTa.
[TpoexkTupoBanue Joruku mnpoekra. Pa3paborka wuHTEpdeiica mpoekrTa.
Opranuzanus nepegaym JaHHbIX.

Texkywuni kommpoas. JleMOHCTpalusl 3HAHUW, YMEHUW W HABBIKOB
pelIeHNs TEXHUYECKUX 33/IaHUi 110 MPOEKTUPOBAHUIO apXUTEKTYphl IHTEpHETA
Belel B cepax « YMHOE CEIbCKOE XO3SIMCTBO», « Y MHBIHA JIOM.

Pazgea 3. OCHOBBI MEXaTPOHMKH U POOOTOTEXHHUKH.

CopeprkaHue pazjiena NOCBSUIEHO MPOEKTUPOBAHUIO POOOTHU3HPOBAHHBIX
CUCTEM, KaK TMOJBWXKHBIX Ha KOJECHOM 0a3e, TaKk W CTAallMOHAPHBIX
MaHUIYJISATOPOB. Pebsita HayyaTcs pacCUMTHIBATH KHHEMATUKY 3BEHBEB
MaHHITYJIATOPA W TNPUMEHSTh PE3YJbTAaThl BBIYMCICHUN B PEIICHUM 3a1a4
aBTOMAaTU3allMd MPOLECCOB: CIEJOBaHUE MO JIMHHWM, BBIXOA M3 JTAOMPHUHTA,
TPAHCTIOPTUPOBKA OOBEKTOB.

Tema 62-72. Jlaruuk nuHWUK. Pemenue 3aga4 COpPEBHOBAHUU I10
poboroTexHuke «CnempoBanue nmo JuHuM». O0BE3 NPEenATCTBUN € MOMOUIBIO
narturka paccrosHus. [IpaBumno nesou pyku. Pemenune 3a1ad copeBHOBaHUN 11O
poboToTrexuuke «Bpixonm w3 mabupuHTay. OnTHMHU3anUsg OOPATHOTO IYTH.
VYcranoBka u HacTporika cpeasl Motorcortex. UuTepdeiic pydHoro ynpasieHUs
3BEHbSIMU MaHUITYJIATOpa B cpene Motorcortex. HacTpoiika nepenaum JaHHBIX
no mpotokoxy UDP. ABTomaTu3zanus nepeMenieHusi 00beKTOB MaHUITYJISITOPOM
B cpene Motorcortex. Hacrpoiika cepBornpuBoaoB. Pacuersl. MakcumManbHas
Macca rpy3a. OcHoBbsl Tpuronometpuu. [Ipsimast 3agaua kuHemMaTuku. PacyeTsl.
OOpatHas 3agadya kuHemaTuku. Cpena KOMIIBIOTEPHOTO MOJECIMPOBAHUS
mexanu3moB CoppeliaSim. Pemienne 00paTHON KHHEMAaTUYECKOM 3aJayu
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nepeMeNieHls MaHUMyJsaTopa ¢ 4 creneHsMu cBoOoabl. McnonHuTenbHbIE
yctpoiictBa Dynamixel. IlporpamMmmupoBanrne W OTJIaJKa MaHUIYJISATOpa C
MJIOCKOTApauIeIbHON  KuHeMaTukou. PedakTopunr (ymporeHue) Koja.
Hcnonp3oBanne nukiIoB. YTeHue mo3unuu cepsonpusoaa. Bocnpownssenenue
3alMCAaHHBIX TMO3HMIMKA TOJIOKEHUs Padouero WHCTPyMEHTa MaHUMYJISATOpa.
[IporpammupoBanue pemnieHus oOpaTHOM 3amxaun kuHeMatuky B Arduino IDE.
[IpoekTpoBaHME MAHUITYJIATOPA C IUJIOCKOMAPAUICIIBHOM KHHEMATHUKOM.
Peuienne onmuMnuagHbixX 3a1a4.

Teopus. Ilpunuun paboThl 1aTYUKA JIMHUU, IPUMEHEHHE, IPEUMYIIIECTBA
u Hepoctatku. Anroput™ «CnegoBaHue mo JuUHUU». Anroput™m «O0be3n
npensTcTBui». IlpaBuno neBoil pyku. Anroput™ «Bbixon u3 maOUpHUHTA».
Ontumuzanus oOpatHoro myTud. HMHTepdeiic U  BO3MOXKHOCTH  Cpeibl
Motorcortex. Ilporoxon UDP. Aprtomaruzamusi mnepemenieHusi OOBEKTOB
MaHMIYJIATOPOM B cpene Motorcortex. Hactpoiiku cepBonpuBonoB. PacueTs
MaKCHUMaJlbHOM wmacchl rpy3a. OcHOBbl TpuroHomerpuu. [Ipsimas 3amada
kuHeMatuku. OOpaTHas 3agadya kuHemaTuku. Cpega KOMIIBIOTEPHOTO
MozaenupoBaHusi MexaHuzMoB CoppeliaSim. HcnonHurensHble ycTpoWcTBa
Dynamixel.  [IporpammupoBanue ¥  OTJaJKa  MaHMIYJISATOpa  C
IJIOCKOMAapasuieIbHOM  KuHeMaTukou. Pedaktopunr (ympoiineHue) Koja.
Hcnonp3oBanne nukIoB. YUTeHWE MO3UIMU cepBonpuBoaa. Bocnpownssenenue
3allMCAaHHBIX MO3ULIMNA MOJIOKEHUS PAadOuero MHCTPYMEHTa MaHUIYJISATOpA.
Pemenue onmMIna HpIX 3a1ad4.

Ilpakmuka. 1loakinroueHre NaTYNKOB JIMHUM HAa MaKETHOM IUIATE IIACCH.
Cketu «CnenoBanue 1o auHUM» . [IoAKII0YEHNE TaTYMKOB CKOPOCTH BPALLICHHUS
KOJIeC M JaT4yhKa pAacCTOSHUS Ha MAakeTHOM 1uiate miaccu. PaspaboTka
nporpammbl «O0BE3 TpensaTCTBU», «Bbixon u3 mabupunTay. Paszpaborka
ckerya «llouck kpoTyaiiliero myTu U3 JaOMpUHTa». Y CTAaHOBKA M HACTPOMKa
porpaMMHOro oOecreueHuss Il yOpaBlIeHHs MaHUNyJIaTopoM. PyuHoe
yOpaBJIeHHE 3BEHbIMHM MaHMUMyJsiTopa. HacTpoiika nepenauu JaHHBIX I10
npotokony UDP. Co3nanue TOYeKk NepeMelIeHUs MaHWIYJISITopa B Cpelie
Motorcortex. Pa3pabotka anroputma B cpene Motorcortex ajis aBTOHOMHOTO
nepemenieHus oObeKkToB. HacTpoiika cepBONPUBOAOB B  MNPHIIOKEHUSIX
RoboPlus u Dynamixel Wizard 2.0. Pacuer Harpy3ku Ha cepBonpuBobl. Pacuer
MaKCUMaJIbHO JOIIyCTUMOM MacChl TIpy3a, KOTOPYKD MOXKET NOJIHATH
MaHUIyJIsATOp. PeleHne mnpuMepoB Ha MNPUMEHEHUE MNPAMOW 3aJaud
KMHEMaTUKU. Pacuer u cuMysisinus nepeMereHrs TPEX3BEHHOTO MaHUITYJIATOpa
B CoppeliaSim. Pemenne oOpaTHON KMHEMATHYECKON 3aqadyl TEPEeMEIICHUS
MaHUIyJsATOpa ¢ 4 cTeneHs MU cBOOOAbl. Muranue cBetoauooM. Bpaienue
cepBoINprBOAa. BpalieHue Bcex cepBONPUBOIOB (BMECTE U IO OTAEIBHOCTH).
Bparenue cepBonpuBOAOB MO OTAEIBHOCTU C UCHOJIb30BAHUEM LIUKINYECKUX
anroputMoB. Pa3pa®oTka mporpammbl Uil 3allUCH KOOPAMHAT MOJIOXKEHUS
pabouero HMHCTpyMEeHTa MaHunyiaropa. Pa3spaboTka nporpamMmsl s
nepeMeIIeHns 00beKTa MaHUITYJISITOPOM C TJIOCKOMApaslIeIbHOM KUHEMATHUKOM.
Pa3paboTka mporpamMmsl JJ1s1 peaiu3aly pacyeToB peuieHus: o0paTHOM 3aaa4n
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KUHEMATHKHU. [IpoexTrpoBanue uHTEpdeiica TUISt yIpaBJICHUS
pOOOTHU3UPOBAHHON CHCTEMOM. Perenne omuMITMa HbIX 3a/1a4

Tekyuwyuit Konmpoino

OcymiecTBiiieTcss 1O  pe3yJbTaTaM  IPAKTUYECKOH  JIeATEIbHOCTH
yYaIIUXCS Ha KaXJ0M 3aHATUU. Pa3paboTaHHble Ha ypOKax yCTpOMCTBA B
nocneACcTBUM OyayT opopmileHBI B IPOEKTHBIE paboThl. OleHKa 1eATeIbHOCTH
y4almxcsi IPOU3BOAUTCS 110 PE3YIbTAaTaM 3aIUThI IPOECKTOB
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YUYEBHBIN ILIAH

Ne
n/n

Tema 3anarTui

KoauuecTBO 9acoB

BCETO ‘ TEOpU ‘ IIPpAaKTHUKaA

CamocrositesibHast pabora

(I)OPMLI KOHTPOJIA

Paznen 1. OcHoBbl 2s1ekTpoTexHukHn H DIY npoekTupoBanust Ha 6a3e MUKPOKOHTpoLIepa Arduino

1. | IlpaBuia TexHUKH 0€30MaCHOCTH MPH paboTe 1 0.5 0.5 3arnoyiHeHHe KypHaja Mo TeXHUKE 0e30IacHOCTH YcTHBIN onpoc.
C 2JIEKTPUYECTBOM U 000pYAOBaHUEM DKCIIepUMEHTHI 10 U3YUEHHIO CBOMCTB JlaGopatopHas
naboparopun. YTo Takoe 3JeKTPUIECTBO. AJIEKTPUUECKOTO TOKA: «DNEKTPOIH3», «ONbIT pabora
OJ1C snekrpoasmxyias cuna. Harpyska Opcrenay
uenu — conporusiienne. Hampagienne
JIEKTPUUECKOro TOKa B MeTaJlIax, ra3ax,
KHUIKOCTsIX. CBOWCTBA 3JIEKTPUUECKOTO TOKA.
DneMeHTHl TUTaHus . OaTapen u 1 0.5 0.5 DKCHepUMEHTBI C ICTOYHUKAMH aJIbTEPHATUBHOMN YcTHBII onpoc.
aKKyMYJISITOPbI, F€HEPaTOphl U SHEpIuu: BeTep, BOAA, COIHILIE JlaGopatopHas
IbTEPHATHUBHBIC HCTOYHUKHU SHEPTHH pabota
2. | Uro Takoe HanpspkeHue? Paznmuune moHATHI 1 0.5 0.5 MopenupoBaHue NEKTPUIECKON LIETH C YcTHBI onpoc.
OJ1C, HanpspkeHue, MoTeHIMal, MajieHrue WCII0IH30BAaHUEM YCIOBHBIX 0003HAUCHUM. Jlaboparopuas
HanpsbkeHus. Conpotusienue. 3akoH Oma. MopenupoBaHue LENH B pabota
3akon Jxoynsa-Jlenma. Koporkoe https://dcaclab.com/en/lab, tinkercad.com.
3aMbIkaHue. CMEepTENIbHO OMaCHbIE
napaMeTpsl IIEKTPUYECKOTO TOKA.
W3mMepeHue HanpsKEHHsI U CUIThI TOKA B 1 - 1 W3mepeHue cuibl TOKa U HaIlpsKEHUS B ITpakTnyeckas pabora
anekTpuueckoii enu. Ceeroaunon. Pacuer AIIEKTPUUYECKON IETIH C TIOMOIIBIO MYJIETUMETPA.
Harpy3KH B IIEMH TOCTOSIHHOTO TOKa PacueT Harpy3Kku JJ1s NOAKIIOYEHHsI CBETOMOA
3. | Yro takoe MmukpokoHTpoiuiep? Cpena 1 0.5 0.5 [NonkmroueHue rpymIbl CBETOIMOIOB B [TpakTuyeckas padora
Arduino IDE. CtpykTypa mporpamMMsi. tinkercad.com u Ha MakeTHOIA TIare.
IIpepsiBanus. [lepeMeHHBIE U TUITBI TAHHBIX 1 - 1 Pazpabotka nmporpammel «berymme oram», «SOSy | CamocTosiTensHast
pabota
4. | MapkupoBka pe3uctopos. Llenu c 1 0.5 0.5 MonenupoBaHue 1enei ¢ mocae10BaTeIbHBIM [TpakTuueckas
MI0CJIEIOBATEIbHBIM COSTUHEHUEM COEZIMHEHHUEM I0JTyTIPOBOIHUKOB B pa0ora.
HOJTYIPOBOTHUKOB https://dcaclab.com/en/lab, tinkercad.com. Pacuer | CamocTtosiTenbHas
NIEKTPUUECKUX IENeN C Moce10BaTeIbHbIM paborta (pemeHue
COEIMHEHHUEM IOJTYNIPOBOIHUKOB. Penienne 3a1ay | 3amaq)
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Ilenu ¢ nmapauieaIbHbIM COCIUHEHUEM 0.5 0.5 MopenupoBaHue Lelen ¢ napajieIbHbIM IIpakTrueckas
MOJIYITPOBOIHUKOB COEIMHEHUEM MOJyIPOBOJHUKOB B paborta.
https://dcaclab.com/en/lab, tinkercad.com. Pacuer | CamocTtosiTenbHas
3JEKTPUYECKHUX LENEN C MapauieIbHbIM pabota (pemieHue
COCJIMHEHHEM NOJYNIPOBOAHUKOB. Pelienue 3anau | 3aaa4)
Pacuer snekTpryueckoi Lenu co CMenIaHHbIM 0.5 0.5 MopenupoBaHue Lemnen ¢ nocIe0BaTEIbHbIM [IpakTruueckas
COCIMHEHUEM TOJIYITPOBOTHUKOB COEIMHEHHEM MOJYIPOBOJHUKOB B paborta.
https://dcaclab.com/en/lab, tinkercad.com. Pacuer | CamocTtosiTenbHast
AIEKTPUYECKUX IENEH C MOCIeA0BaTeIbHbBIM pabota (pemieHue
COEIMHEHUEM MOITYIPOBOAHUKOB. Pemenue 3a1ay | 3a1a4)
MomHocTh Harpy3ku. Pacder uctoununka 0.5 0.5 PacueT MOIIHOCTH MCTOYHMKA TUTAHUS B [IpakTnueckas
MUTaHUA COOTBETCTBUU C MIApAMETPAMU HATPY3KH paborta.
AICKTPUUYECKOM 1T CamocrosiTenpHas
pabora (pemieHue
3a71a4)
RGB cBeroauon. Iuki ¢ mapamerpom for 0.5 0.5 Ioxaxmrouenue RGB cBeroanona B tinkercad.com u | YcTHbIi ompoc.
Ha MaKeTHOM I1aTe, U3BMEHEHHE 1BeTa ¢ moMoIpio | [IpakTuyeckas
UKJIa pabora.
[[InpoTHO-IMIyIbCHAA MoAyJ M. [limoTTep 0.5 0.5 Pazpabotka ckerua «IlmaBHOE H3MeHEHHUE 1IBETA
Arduino IDE RGB csetomgnona»
CeMHUCEerMeHTHBIM UHIUKATOP 0.5 0.5 Tlogkroyenne ceMUCErMEHTHOIO CBETOIUOHOTO VYcTHBIN ompoc.
onHopa3psanHelii. Coznanue GpyHKIMHA 1 uHaukaropa B tinkercad.com u Ha makeTtHoit mtate. | [Ipaktudeckast pabota
npoueayp Pa3pabotka cketua «BsiBoa uudp ot 0 10 9 ¢
MIOMOILBIO TPOLEAYP
- 1 [TogkmroueHne IByX CEMHCETMEHTHBIX [TpakTuueckas pabota
uHIUKaTOpoB B tinkercad.com u Ha MakeTHOM
mate. PazpaboTtka ckerya «CeKyHI0MEpP»
3axonbl Kupxroga. Y3en anexrpuueckoit 0.5 0.5 DKkcnepuMeHTallbHas poBepka 3akoHoB Kupxroda | Ilpaktrueckas
uenu. Jlenurens HanpsKeHUs: Ha ¢ moMoIIbI0 MynbTHEMETpa. [IpoekTrpoBanue cxem | padora.
pesucropax. [lepemennbli pe3ucTop JIETTUTENIC HAPSHKEHUSI B CUMYJISITOpax CamocrosiTenpHas
https://dcaclab.com/en/lab, tinkercad.com. paborta (pemeHue
Pemenue 3amau 3a/1a4)
[Torenunomerp. MoHUTOp OPTA U BHIBOJ 0.5 0.5 [Monkmouenue nmotenmometpa B tinkercad.com u | [IpakTuueckas padboTta

JAHHBIX HA SKpaH. AHaJIOroBO-IIUPPOBOI
npeoOpazoBaTeb

Ha MakeTHOW ruiate. BbIBOJ 3HAaUeHUI Ha SKpaH.
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Pazpabotka ckerua «M3MeHeHHE IPKOCTH
CBETOJMO/1a C IOMOILBIO IOTEHIIMOMETPA»

9. | ®oropesucrop. YCIOBHBIE KOHCTPYKIHH 0.5 0.5 [Moaxmoyenue poropesucropa B tinkercad.comu | YcTHBIN omnpoc.
Ha MakeTHoi miare. Pa3paboTka ckerya [IpakTuueckas pabora
«ABTOMAaTH3AIUS OCBEIIEHHOCTHY
Tepmucrop. [IpuBenenue nokazanuii 0.5 0.5 [TonknroueHue TepMUCTOpa HA MAKETHOM TIJIaTe. YcrHblit onpoc.
JaT4vKa K rpagycam. BriBoj 3HaueHU# TemiiepaTypsl B MOHHTOD mopTta. | [IpakTudeckast pabota
Anaroput™M paboThl KOHAULIMOHEPA
10. | Uanukatop LCD1602. MuTtepdeticet SPI u 0.5 0.5 [Moaxmouyenne LCD mucrutes B tinkercad.com u Ha | YcTHBIN omnpoc.
12C MakeTHoM miare o uHTepdeiicy 12C. Paspadorka | [IpakTudeckas pabora
cketya «Hello Worldy
Jatuuk BnaxxHoctu u Temmneparypst DHT11. 0.5 0.5 IMoaxmrouenue LCD nucmies u garunka DHT11 YcTHbIN onpoc.
[IpoekT «/loMalHss METEOCTaH LU Ha MakeTHOM miate. Pa3paboTka ckerua [IpakTuueckas padota
«JlomatHsis MeTeocTaHIus
11. | Kaomka. [TonkimroueHne KHOTIKH. 0.5 0.5 [Moxxmrouenue kHonky B tinkercad.com u Ha YCTHBIN ompoc.
[Toarsrusaromuii pesuctop. [IpoBepka MakeTHoM miare. Pa3spaboTka ckerua «Bxirouenne | [Ipaktudeckas pabora
ycnoBuil. OOpabaTeiBaeM HaKaTHe KHOIKU CBETOAMO/]Ia C TOMOIIbIO KHOITKI
Boprba ¢ npede3romM KOHTAKTOB KHOIIKH. - 1 Pazpabotka ckerua «Ilogcuer konnyecTsa [IpakTnueckas padbora
[Toncyer koaMUecTBa HAXKATUN KHOIIKU HakaTuii KHOMIKW». bopr0Oa ¢ Apede3roM KHOMKU ¢
IIOMOIIBIO NIPEephIBaHM, KOHAEHCcaTopa. Pazoop
CKeTua
12. | MarpuuHas KJIaBuaTypa - 1 [onkmouenue nucruies LCD1602 u matpuaHOi [IpakTnueckas pabora
KJIaBUaTypsbl B tinkercad.com u Ha MakeTHOMH
iare.
[Tpoekt «KanbKynarop» - 1 Pa3pabotka cketua «Kanbkyasitop» [TpakTuueckas pabota
13. | Konnencarop. Bunel, cBoiicTBa, MpUMEHEHHE 0.5 0.5 Pacuer emkocTH KOHJIEHCATOpA MPU YcTHbIl onpoc.
U XapaKTepUCTUKU KOHJeHcaTopoB. Pacuer MocJe10BaTeIbHOM U NapajyieIbHOM coeuHeHuu. | [IpakTuueckas pabota
€MKOCTH KoHJieHcaTopa. CriocoOsl
COEJIMHEHUS
Kak pabdoraer RC-uens. Ocrmuiorpad 0.5 0.5 DKCcIepUMEHTAITFHOE MCTIBITAHNE Ha U3MEPEHHUE YcTHBIH ompoc.

BPEMEHHU pa3psija KOHJAEHCATOpa, EMKOCTH
KoHieHcaropa. Moaess «Capacitor-many. boprba
¢ Ipebe3roM KOHTAKTOB KHOIKH C TIOMOIIIBIO
KOHJIEHCAaTopa

JlaGopatopHas
pabora.
[TpakTuyeckas pabora




14. | 3BykoBble koneOanus. ['eneparop 3ByKoBOI 0.5 0.5 OKCIEpUMEHTHI C UCCIEA0BAHUEM YACTOTHI YeTHBIT onpoc.
yactoTsl. [Ibe3ousnyuarens. 3meHnenue 3BYKOBOM BoJIHBL. [loakmouenue npezonsnyuarens | [Ipaktuueckas pabora
TOHA U JUTUTEIbHOCTH 3ByKOBOW BOJIHBI B tinkercad.com u Ha makeTHoi Tare. Paspaborka
ckeTya «M3MeHeHre TOHA 3ByKOBOI'O CUTHAJIa
Maccusbl - 1 Pa3pabotka cketua «rpaem Mmnepckuii mapur». | YCTHBIH ompoc.
Perrenue 3amau B tinkercad.com ITpakTryeckas pabora
15. | YabTpasBykoBoit garuuk paccrostaust HC- 0.5 0.5 [Moxxmrouenue ynpTpa3BykoBoro garunka HC- VYcTHbIl onpoc.
SR04 SR04 B tinkercad.com u Ha MaKeTHOI ILIaTe. [TpakTuyeckas pabora
Pazpabotka ckerua «JIEeKTPOHHBIN TaTbHOMEP»
NHudpakpacHbIl JaTYUK PACCTOSHHS 0.5 0.5 [IpakTrueckas padota « CYETUUK TOCEIICHUI, YcTHBIH ompoc.
[IpoekT « ABTOMAaTH3AIHS yIIPABICHUS «ABTOMAaTH3aIUs YIIPABJICHUS OCBEIICHUEM B [TpakTuyeckas pabora
OCBELICHUEM B KOMHATE» KOMHAaTe»
16. | KongeHcarop B menu NepeMeHHOTO TOKA. 0.5 0.5 DKCIEPUMEHTHI 110 BU3YAJIU3AIIMN XapaKTEPUCTUK | Y CTHBIN Ompoc.
HuTerpupyronue u quddepeHuupyome HY u BY RC ¢unbTpoB ¢ nomoisio Jlaboparopnas
RC nerm. ocumuiorpaga. Pacder wacrorsl cpeza RC pabora
¢ubTpa. DKCIEPUMEHTHI ¢ SKBANIN3aLUEH
(pumpTparmeii) 3ByKOBOM BOJHBI
Konnencarop B 11enu nNepeMeHHOro TOKa. 0.5 0.5 DKCIepUMEHTHI 110 BU3yaIU3alMi XapaKTepUCTUK | YCTHBIN Ompoc.
Karymka uaaykruBaoctu. KonebaTenbHblii HY u BU RL, LC ¢punbsTpoB ¢ moMoIpso Jlaboparopuas
KOHTYp ocumiorpadga. Pacuer yactotsl cpeza RL pabota
¢unbTpa. PazpaboTka 3ByKOBOro QuibTpa.
JIeTEeKTOpHBIN IPUEMHUK
17. | Yro takoe RFID u xak »to paboTtaer? 0.5 0.5 IMonkmouenue moaynsa RFID. Yrenne RFID YcTHBIN onpoc.
METKH. [TpakTnueckas pabora
- 1 Pa3pabotka 3amka Ha 6aze RFID moayins ITpakTuyeckas pabora
18. | MarauTtHOe moie. DIESKTPOMArHmT - 0.5 0.5 Cosznanue 3JeKTpOMarauTa. JKCIIEPUMEHTBI C Y CTHBIN orpoc.
otkpeitue X.K. Opcrena. MarautHas MarHuTHBIM noseM. Pemenue 3agau no gpusuke JlaGopatopHas
WHIYKIUsA. MarHUTHBIN MOTOK. pabora
MarHuTOABMKYILAs CHJIa
3aKOH 3JIEKTPOMAarHUTHOM UHIYKIIMH 0.5 0.5 JlaGoparopHoe Huccae10BaHne BUXPEBBIX TOKOB YcTHBII onpoc.
®dapanes. Buxpesble Toku, TOku DyKo. ®yxko. Pemenne 3a1a4 no ¢usuke JlaGopatopHas
[TpaBuiio nmpaBoil pyku pabota
19. | DnekrpomaruutHoe pene. [IpuHimn paboTsl, 0.5 0.5 PazpaboTka cucTeMbl aBTOMAaTU3aLUH KJIMMAT- YcTHBIN onpoc.

IIPEUMYIIECTBA U HEIOCTAaTKU. Y IIpaBICHUE
CUJIOBOW Harpy3koun

KOHTPOJIS C HCIIOIB30BAHUEM JICKTPOMArHUTHOTO
pene

[IpakTnueckas pabora
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Conenoup. [IpunHuun paboTsl 1 IPUMEHEHHE. - 1 [IpoexTrpoBaHME IEKTPOHHOTO 3aMKa. [TpakTuyeckas pabora
[Moaxmouenue nucries LCD1602, maTtpuanoit
KJIaBHATYphI U cepBonpuBoza B tinkercad.com u Ha
MakeTHoM miare. Paspabotka ckerua «KomoBblit
3aMOK»

20. | Karymka Tomrmicona. 0.5 0.5 JlaGopaTopHOE UCTIBITAaHHE KATYIIKH TOMIICOHA. YcTHBIHN ompoc.
JlaGopatopHnas
pabora

Yckopurens ['aycca 0.5 0.5 JlaboparopHoe ucnbITanue yckoputens ['aycca YCTHBIN ompoc.
JlaGopaTopHas
pabora

21. | Cuna Amnepa. Kak paboraet 0.5 0.5 JlaboparopHoe uccae0BaHre TPUHLIUIIA Pa0OThI YcTHbI onpoc.

AIIEKTPOABHUTaTENh. BHIbI AJIEKTPOJBUTATEIISI TIOCTOSIHHOTO TOKA. JlaGopatopHas
JIEKTPOJBUraTeNeit W3roroBiieHHEe IEKTPOABUraTENs] pabota
DNEeKTPOMarHUTHBIN T€HEPATOP 0.5 0.5 [IpuMeHeHue dneKTpoABUTaTENEH B YcTHBII onpoc.
JIEKTPUUECKOr0 TOKa QJIbTePHATUBHBIX HCTOYHUKAX 3JIEKTPUUECKOTO JlaGopatopHas
Toka. Mi3Mepenue HanpsHKeHHS U CHITBI TOKa Ha pabora
BbIX0JIe reHepaTopa. Opranusanus
HAKOMHTEIHBHOTO NCTOYHHUKA TUTAHUS
22. | I'epkon. IIpuHuun paboTsl ¥ NPUMEHEHUE 0.5 0.5 ABTOMaTH3a1Ms BKIIOYEHMSI CBETA IIPU OTKPBITUU | Y CTHBIN OIPOC.
neepu. Co3iaHne METaIIOUCKATEIS C [IpakTuueckas padbota
UCIOJIb30BAHUEM FepPKOHA
Hatuux Xomnna. [Tpuniun paboTsl 0.5 0.5 OKCIepUMEHTHI ¢ 1aTYMKoM Xoua: « TaHIyromuid | Y CTHBIN oIpoc.
0ECKOJJIEKTOPHOTO IBUTATEIISI. 6011, «JleButpon». Ckeru «JIeBUTpOH» [TpakTnueckas pabora

23. | Tpancdopmarop. Haznauenue, npuHIuI 0.5 0.5 Pacuer nmapamerpoB Tpancopmaropa. zmepenue | YcTHBIN onpoc.

paboTHI M pacyeT mapaMeTpoB WHAYKTUBHOCTH TpaHC(HOpMaTOpa C MOMOIIBIO JlaGopaTopHas
MyabsTHMETpa. [IpoBepka TpaHcopmaropa, pa0ora.
OTIpeIeNIeHUE TIEPBUYHON U BTOPUYHON OOMOTOK. CamocrosTenbHas
Paz6op Bompocos: «[louemy ObeT TOKOM pabota
BBIKJTIIOUEHHBIN TpaHchopmaTop?». Pemenue 3agau
10 JIEKTPOTEXHUKE

TexHONMOrnuecKui Mpouecc N3roTOBJICHUS - 1 NsroroBnenue TpanchopmMaropa ¢ 3aJaHHBIMHA VYcTHBIN omnpoc.

TpaHchopmaropa

napameTpamu

[TpakTuyeckas pabora
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24. | Iuon. Ha3zHaueHue, NpuHIMI PabOTHI, 0.5 0.5 IIpoBepka aroaa ¢ MOMOIIBI0 MYJIBTUMETPA. YcTHBIN onpoc.
MapKupoBKa. Buibl 1no10B: cCTaOUIUTPOH, OO6partnslii quoj. PazpaboTka cxeMsl Jlaboparopnas
muon LloTTku, Bapukar 6ecriepe0OHHOr0 UCTOYHUKA TTUTAHUS JUIS pabora
CUTHAJIM3aIUH.
Jronueiii Moct. PazHOBHIHOCTH CXeM 0.5 0.5 Pacuer nnonnoro mocra. ITpoBepka nuoaHoro YcTHBINM ompoc.
JUOJTHBIX BBIMPSMUTENEH /Ui OJI0Ka MUTaHUS MocTa MyJibTUMeTpoM. [IpoekTupoBanue [IpakTuueckas pabora
BBINPSIMUTENS 010Ka TUTAHUS
25. | Kak pabotaet Tpan3ucrop? Buapl 0.5 0.5 [IpuMepsI MPaBUILHOTO MTOAKIIOYEHUS YcTHBIHN ompoc.
TPaH3UCTOPOB: MOJIEBON, OUTIOISPHBIH, TpaH3ucTopoB. COOpKa CXeMBbI I IPOBEICHUS JlaGopatopHnas
MOSFET. IlpumeHeHue, XapaKTEPUCTUKH U nabopaTopHOro skcnepuMenTa. JlaboparopHnoe pabora
CXEMBI IOJKITIOUEHUS TPAH3HCTOPOB WCTIBITAHUE CBOWCTB TPAH3UCTOPOB.
TpaH3UCTOPHBIN KITIOY, TPEUMYIIIECTBA 1 - 1 Pacuer TpaH3ucTopHOro Kitoua. YpaBieHue [TpakTuueckas pabora
HEJIOCTaTKU. Pacuer TpaH3uCTOPHOTO KIIKOYa. CUJIOBOM Harpy3Kou ¢ MOMOILBIO TPAH3UCTOPHOTO
VYmpaieHrne MOTOPOM C IOMOIIBIO KJIto4Ya. YIpaBiIeHHEe MOTOPOM C IIOMOIIBIO
TPaH3UCTOPHOTO KITF0Ya TPaH3UCTOPHOTO KJII0Ya
26. | CtabunuTpoH - onopHbli auoA. Haznauenue, 0.5 0.5 [IpoexTrupoBaHue peryinupyeMoro UCTOUHHUKA YcTHbII onpoc.
IPUHLIUI PaOOThI, MAPKUPOBKA U CXeMa MUTaHUS NOCTOSIHHOTO ToKa. Crabunusanus [IpakTnueckas padbora
nonkitoueHusi. Ctabunuzatop HanpsHKEHUS HaMpPsHKEHUS B UCTOYHUKE MTUTAHUS
Ha 0a3e cTabmIuTpoHa. [ 0TOBBIE pelIeHus
CTa0WIIN3aLMU HallPSDKEHHUSI
bUnoaspHBIN TPAaH3UCTOP, KaK YCUIIUTEIb 0.5 0.5 Opranuzanus ycuneHus no Toky. [IpoektupoBanue | YcTHBIN ompoc.
TOKa — SMUTTEPHBIN TOBTOPUTEb. CHCTEMBI OXJIAX/IeHUs JUIsl pa3paboTaHHoro Onoka | [Ipaktuueckas pabora
Tpansucrop Japaunarrona. Pacuer cucteMsl MU TaHUSA
OXJIAXICHUS
27. | IlporpamMHOe oOecrieueHue Jis - 1 IIpoexTrpoBaHue neyaTHO MaTel anekTpuueckoi | [IpakTuueckas pabota
NPOEKTUPOBAHUS MAKETHBIX 1T — Sprint cxeMbl Oytoka muTanust B Sprint Layout.
Layout. MaTepdeiic mporpaMMsl, [TonroToBka MmiaTkel K MPOU3BOICTBY U BBIBO
BO3MOYKHOCTH U OTPaHUYEHUS ¢aiinos
TexHonorust U3roTOBJIEHUS EYATHOM TUIAThI 0.5 0.5 H3roroBneHue nevyaTHou miaThl 3JEKTPUIECKON YcTHBINM ompoc.
METOJIOM TpaBJieHHUs, (pe3epHOor 00paboTKU cXeMbl 0J0Ka MUTAHUSI METOJIOM [TpakTnueckas pabora
28. | OcHOBBI Naiiku 3ekTpudeckux cxem. O030p 0.5 0.5 Hactpoiika TemnepaTypHOro pexuma nasjabHOU YcTHBIN onpoc.
uHcTpyMmeHToB. Knaccudukanus ¢iarocoB u ctaniuu. Beroop ¢mroca u mpunos. [loaroroska [TpakTuueckas padota
npumnoes. BeiOop TeMiiepaTypHOro pexuma KOMIIOHEHTOB K MOHTa)Ky Ha Ie4aTHOM IiaTe
MOoHTaX M 1€MOHTaX JJIEKTPOHHBIX - 1 MoHTax 3JIeKTPOHHBIX KOMIIOHEHTOB Ha neuaTHoi | [IpakTuueckast pabora

KOMIIOHEHTOB Ha II€4YaTHOM ILJIaTe

riare 0J0Ka MUTaHUs
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29. | Yuumcs uuTaTh ¥ IOHUMATh JICKTPUUECKUE 1 0.5 0.5 O060011eHre TONYyYeHHBIX 3HAHUH 110 YcTHbIl onpoc.
CXEMBbI aNeKTpoTexHuke. Perenue 3aaq no [IpakTuueckas pabora
JIEKTPOTEXHUKE.
[Torck HeucpaBHOCTEN B AJIEKTPUUECKOMN 1 - 1 Pemenue 3aganuii Ha MOUCK HEUCIPABHOCTEH B YcrHblit onpoc.
LIETIH YCTPOMCTBA 3JIEKTPUYECKOM LIENH YCTPOMCTBA [TpakTuueckas pabora
30. | Kommaparop, BO3MOKHOCTH U IPUMEHEHUE. 1 0.5 0.5 [TogkmroueHre qaT4urKa BIAKHOCTH ITOYBBI U YcTHBIHN ompoc.
JlaTuMK BIaKHOCTH MOYBBI C KOMIAPATOPOM mucmuiess LCD1602. N3mepenue BiaxxHocty ouBkl | [TpakTudeckasi pabora
DC-DC npeobpa3zoBatenb HapsHKEHUS. 1 0.5 0.5 [Ipumenenne nmonmxkatromero DC-DC [IpakTrueckas padbota
DJIEKTPUIECKUE CXEMBI C Pa3/IeIbHBIM npeoOpa3oBarels: MUTaHWE MUKPOKOHTpOJIIEpa,
MUTaHUEM Harpy3KH. JUCILIES U 3JIEKTPOJIBUTATENSI BOJSHOMN TTOMITBI.
[IpoekT «ABTOMAaTH3alLMsI TOIMBA PACTEHUI Pazpabotka cker4ya «ABTOMATH3AIUS TTOJIMBA U
U pacyeTa pacxoja BOAbI» pacuera pacxoja BOJbD)
31. | CepBompuBon 1 0.5 0.5 [ToaxmroueHre cepBONPHUBO/Ia M TOTCHIIMOMETPA B | Y CTHBIN OIIPOC.
tinkercad.com u Ha makeTHOI#1 are. boprba ¢ [TpakTryeckas
npebesrom. PazpaboTka ckerdya « YpaBieHue paborta.
yTJIOM MTOBOPOTA CEPBOIIPUBO/IA C TIOMOIIIBIO Pemenue 3amau
noreHuuoMerpay. Pemenue 3amau B tinkercad.com
VYmpaieHrue MOTOpaMu € TTOMOIIBIO 1 - 1 COopka maccu ¥ MOJKIIF0OYEHUE MOTOPOB K [IpakTuueckas pabota
npaiiBepa apuraressi. Motor Shield — mata npaiiBepy MoTopoB. Pa3paboTka ¢hyHKuuit
pacuMpeHust sl yIpaBJIeHUs MOTOPaMHU JIBVDKEHUS [IACCU: BIIEpe, Ha3aj, Halpaso,

HasteBO. Ckety «TpaeKkTopuu JBMYKESHUS IIACCH

32. | I3MeHeHue cKopocTr 1 0.5 0.5 Pazpabotka cketua «M3mMeHeHuE yrioBoi VYcTHbI# onpoc

CKOPOCTH BpAIIEHUs KOJIECH ITpakTuyeckas pabora
H3mepenue yrioBoi CKOpOCTH BPALLIEHHUS 1 0.5 0.5 [TogkmroueHne JaTYMKOB CKOPOCTH BpalCHUS [IpakTnueckas pabora
KoJsiec. Moty 3HKOZIepa LIeJIeBOro KoJIeC Ha MakeTHOH miaTe maccu. CkeTu
UH(PPAKPACHOTO TATUYMKA YTIIOBBIX «CHHXPOHH3AIHS CKOPOCTH BPAIICHUS KOJIECH
IepEMEILICHU I
Paznen 2. Unrepuer Bemeii (Internet of Things, 10T)
33. | Cdepa npumenenus Texuosnoruu Murepuera 1 1 - O0630p oTpacneil u chep NpUMEHEHHs TEXHOJIOTHH | Y CTHBIN onpoc
Bemel. Apxurektypa cucteMbl. O630p I0T. Pa3paboTka cBoero perieHus. Beioop TeMbl
ctanaapToB u wiardopm 0T MIPOEKTHOM JIeATEIbHOCTH
MonenupoBanue apxutekTypsl 10T. Pa3pabotka apxurektyps! |0T xuioro qoma B
[IpoexTupoBanue apxutektyps! 10T B cumynsitope Cisco Packet Tracer
nporpammHoii cpene Cisco Packet Tracer

BeCHpOBOI[HLIC KaHaJlbl CBA3H
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34. | UndpakpacHblil KaHaT CBA3H, TPUHIIHII 1 0.5 0.5 [Nonxmouenne UK npuemHuka k YcTHBIN onpoc.
paboTsl u chepa npumenenus. UK npuemuauk MHUKpOKoHTposuiepy. CunteiBanue curnanos ¢ MK | [Ipakruueckast paborta
U IyJbT yrpasieHus. Cxema HOoJKITI0UeHUs MyJIbTa ¥ BBIBOJA X B MOHUTOP IMOPTA.
1 - 1 Pa3zpabotka cucrtemsl 11 yripaBiaeHue Harpy3koi | [Ipaktudeckas pabora
o MK kanany nepenadu JaHHBIX
35. | Bluetooth. ITpunmum opranu3zaiuu nepeaadu 1 0.5 0.5 IMoxkmrouenue Bluetooth k MukpokoHTpoILIEDY. YcTHBIHN ompoc.
TaHHBIX, chepa mpumeHeHUs. AT-KOMaH/IbI. VYupasieunue moayiem Bluetooth ¢ momorpto AT- | TIpakTrueckas padoTa
Cxema nojxiroueHusi. MoOHIIbHbIE KOMaH]I.
NPWIOKEHUS Ul YIIPABIEHUSI MOLYJIEM 1 - 1 Pa3pabotka cuctemsl [yt ynpasieHue Harpy3koir | [Ipaktudeckast pabota
Bluetooth mo kaHaiy cBsi3u Bluetooth uepes moGusHOE
MPHUIIOKCHHE
36. | Pagnokanan cBsi3u ¢ ycuieHueM Ha 0ase 1 0.5 0.5 [Moaxmouenue monyns NRF24L01 YcTHbIN onpoc.
Moyt NRF24L01+PA+LNA. MUKPOKOHTpoOUIepy. Opranu3anus MUTaHUs [IpakTuueckas padota
XapaKTepUCTUKU MOTYJISI ycrpoiictBa. Hactpoiika npuemnuka. Pazoop xona
pPOrpaMMBbl JUIs TpUEeMa paJHoCUrHaIa
1 - 1 Hacrpoiika nepenatunka. Pazoop xona nmporpammsl | [Ipakrudeckast paborta
IS TipreMa panuocuraana. Opranuzanus
nepeadn TaHHBIX MEXy MUKPOKOHTPOJIEpaMU
110 paJIMOKAHATY CBSI3U
37. | Kanan csa3u WiFi, npenmymectsa u 1 0.5 0.5 VYcranoBka HeoOXxoauMbIX 6ubnuorek. Hactpoiika | YcTHBIN ompoc.
HenoctaTku. Cdepbl MPUMEHEHHUS. Arduino IDE. Co3nanue TOYKH I0CTyIa ITpakTuyeckas pabora
Mukpoxontposuiep NodeMCU ESP8266 1 - 1 VYnpasieHne UCTIOHUTETBHBIME yeTpolicTBamu ¢ | [IpakTiueckas paboTa
oMol MooupHoro Android npunoxeHus
[TpoexTHpoBaHKeE JIOKAIBHOTO BeO-cepBepa
38. | Crpykrypa HTML crpanunst. Teru HTML. 1 0.5 0.5 Co3nanue BeO-CTpaHMIl C IPUMEHEHUEM OCHOBHBIX | Y CTHBIN OIpoc.
Coznanue BeO-CTpaHuLl teroB HT TML: atpuOyTsl 1oKyMeHTa, [IpakTnueckas pabora
(dopMaTUpOBaHUE TEKCTA, CIMUCKH
1 0.5 0.5 Co3nanune BeO-CTpaHHMII C MPUMEHEHUEM OCHOBHBIX | Y CTHBIN OMIpOC.
teroB HTTML: TaGnuiibl, CChUIKH, H300paskeHUs [TpakTuyeckas pabora
39. | OcHoBHI cTHIM3anUU BeO-cTpanuil. CTHIN 1 0.5 0.5 Co3znanue BeO-CTpaHUIL C MPUMEHEHUEM CTHIICH Y CTHBIN orpoc.
CSS CSS: 6ouHast MoJieNb, TEKCT, PUQTHI, CCHUIKH, [TpakTuyeckas pabora
CITHCKH
1 0.5 0.5 Co3naHue BeO-CTpaHMIl C IPUMEHEHUEM CTHIIEH YcTHBIN onpoc.

CSS: Tabnuupl, paMka, GoH

[TpakTnueckas pabora
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40. | [IpoexTupoBaHue JOKAIHHOTO BeO-cepBepa - 1 Hacrpoliku mporpaMmsl, HTHULIMAIA3ALUS [TpakTuyeckas pabora
JUISL B3aMMOJICHCTBUS C TaTYNKAMH U NepeMEHHBIX, OpPraHnu3alMs TOYKH JOCTYTIA.
UCTIOJIHUTENIbHBIMU YCTPOMCTBaMHU. [TporpaMMupoBaHue JOTHUKHU MPOTPAMMBI
- 1 [IpoekTupoBanue BeO-uHTEpdEkica as [IpakTrueckas padbota
0eCIpOBOIHOTO yIIPABIICHUS HATPY3KOM.
Onrumuzanus nmporpaMmsl. TecTupoBaHue
CHCTEMBI
ITnardopma ThingWorx
41. | Inardpopma ThingWorx. Bemu u ux 0.5 0.5 YcTaHOBKa M HaCTpOHKa cepBepa. YCTHBIN ompoc.
B3aumozeiicteue. [Ipotokon nepexaun BBI100p JaTYMKOB M UCTIOMTHUTEIBHBIX YCTPOUCTB [TpakTrueckas padota
coobmenuit MQTT JUIS IPOEKTa «YMHasi kBapTupay. Coznanue Belen
W HacTpolika ux cBoicTB. [loakmoyenue
ycTpoicTB K Opokepy MQTT
42. | I'padmueckuii unrepdeiic. Crnaiinep ¢ - 1 Pa3pabotka rpaduueckoro untepgeiica cucremsl. | [Ipaktudeckas pabora
MOPOTOBBIMH 3HAYCHUSMHU JloGaBnieHHE AIIEMEHTOB YITPABICHHSI TOPOTOBBIMH
3HAYEHMSIMU cpalaThIBaHUs TATYMKOB
BriBoa nH(pOpMAIUK O TEKYIIEM COCTOSHUH 0.5 0.5 Opranu3anys BEIBOAA JAHHBIX C JATYHKOB. YcTHBI onpoc.
UCTIOJTHUTEIILHBIX YCTPOUCTB. PyuHoii n [TporpamMmmupOBaHHE JIOTUKH YIIPABIISIOMINX [TpakTrueckas padota
ABTOMATHUYECKUI PEKUM YIIPABICHHS 9JIEMEHTOB MHTEpdeiica 1 aBTOMATH3AIH PAOOTHI
UCTIOJIHUTENIBHBIMU YCTPOIiCTBaMu UCTIOJHUTENBHBIX YCTPOMCTB B MPOEKTE « Y MHast
KBapTHPa»
43. | OTnpaBka TJaHHBIX Ha CepBEP 0.5 0.5 [ToakmroueHre TaTYMKOB K MUKPOKOHTPOJLIEPY. YcTHbI# ompoc.
Pa3paboTtka ckeTya 11 OTIPABKH JaHHBIX C ITpakTnyeckas pabora
JTATYHKOB HAa CEpPBEP
[Tony4yeHue naHHBIX C cepBepa 0.5 0.5 [TonkmroueHne UCTIOTHUTENBHBIX YCTPOMCTB K YcTHbIi onpoc.
MUKpPOKOHTpoJuiepy. Pa3paboTrka cketua st [IpakTnueckas padbora
NOJIyYeHHMs JAaHHBIX C cepBepa
O6usaynsle 10T muaThopmbl
44. | O6iayHble TEXHOJIOTHH. 0.5 0.5 [Moaroroska cepsepa https://dweet.io/ most YcTHBI onpoc.
Oo6aunas mardopma https://dweet.io/ CO3/JIaHUSI HHTEPHET-METCOCTAHI[HH [pakTrueckas padoTa
[Ipuem u mepenaya JaHHBIX HA OOJAYHYIO - 1 [Ipuem u mepenava JaHHBIX HA 0OJAYHYTO [TpakTuueckas padbota
iatdopmy https://dweet.io/ iatgopmy https://dweet.io/. Buzyanuzarust
JTAHHBIX O TEMIIEPaType, TaBICHUH U BIAYKHOCTH B
Mashup nanens cepsepa
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45. | O6naynas atdopma 1 0.5 0.5 Perucrpanus Ha 0071a9HOM cepBUCe YcTHBIN onpoc.
https://thingspeak.com/. Perucrpamus Ha https://thingspeak.com/. ITonyuenne APl Key. [TpakTndeckas padbota
cepsuce. [lonyuenne APl Key. [lepenaua u [Mepenaya u BU3yanu3aius JaHHBIX HA O0JIAYHOM
BU3YaJIM3alysl JaHHBIX Ha 00JIaYHOM cepBepe cepBepe
ABTOMaTH3aIMs YAAJICHHOTO MOHUTOPUHTA 1 - 1 PazpaboTka cucTeMsl y1aleHHOTO MOHUTOPHHTA [TpakTuyeckas pabora
MUKPOKJIMMATa TETUIULIBI MUKPOKJIMMATAa TEIUIUIIBI

OnHorutaTHbI MEUKpoKoMiibioTep Raspberry Pi u mnardgopma MajorDomo
46. | OgHoruTaTHBIA MEKpOKOMITEIOTED Raspberry 1 0.5 0.5 [Toaroroska SD kapThl K yCTaHOBKE YcTHBIHN ompoc.
Pi, apXuTEKTypa CUCTEMBbI, BOBMOXXHOCTHU H OTIEPALIMOHHOM CUCTEMBI. Y CTAaHOBKA [TpakTuyeckas pabora
OrpaHHuYeHus. Y CTaHOBKA ONEpPAIMOHHOMN OTIEPAIIMOHHOM CHUCTEMBI
cucrembl Ha Raspberry Pi. DnemeHTbI m1athl
IIporpamma PuTTY. YnpaBnenue miaroi 1 0.5 0.5 Bxon B onepannonnyto cucteMy Raspberry Pi u3 YcTHbI onpoc.
kommbroTepa yepe3 SSH. Hacrpoiika WiFi. nporpammbl PuTTY. Hactpolika cucremsl uepes [IpakTuueckas padota
Komaner Linux SSH. YcTranoBka nporpaMMHOro o0ecredeHus ¢
MOMOIIBI0 KoMaH 1 Linux
47. | Cunrakcuc s3bika Python 1 0.5 0.5 OcHoBbl cuHTakcuca Python. Beoj u BeIBOI YcTHbI onpoc.
JAHHBIX. Y CIIOBHBIC M IUKINYECKUe KOHCTpYKIK | [IpakTrueckas pabora
VYupasnenue uudpoBsiMu muaamu Raspberry 1 - 1 Pa3paboTka nmporpammbl Ha si3bike Python s [IpakTnueckas padbora
Pi yIpaBlIeHUS] CBETOUOIaMU

48. | bubnuoteka Tkinter. Co3nanue 1 0.5 0.5 Coznanue rpaduyeckoro uurepderica st YcTHbI# ompoc.
rpaduueckoro uHTEpdeEiica s yrpaBieHUs ynpasneHus sipkocteio RGB cBeToanona [TpakTuueckas pabota
sprocthio RGB cBetoamona

49. | YopapiaeHre MOTOPOM C IMIOMOMIBIO pelie 1 - 1 VYnpaBieHue CUI0BOM Harpy3Koi ¢ TOMOIIbIO ITpakTnyeckas pabora

Raspberry Pi

VYpaBieHne HalPaBJIEHUEM U CKOPOCTBIO 1 0.5 0.5 Coznanue ¢yHKMi Ha s3pike Python ms YcTHBIN onpoc.

BpameHus asuratens. Co3nanue GpyHKIui YIPaBJICHUS HAPABICHUEM U CKOPOCTHIO [TpakTyeckas padora
BpallleHHUs JBUTATENS

50. | YmopaBneHue cepBOPUBOIOM 1 0.5 0.5 Paspabotka nporpammel Ha s3b1ke Python st Y CTHBIN ompoc.

yIpaBIeHUs YIJIOM IIOBOPOTa CEPBOMPUBOAA [TpakTuyeckas pabora

VYnpasieHue maroBbIiM JBUTATEIIEM 1 0.5 0.5 Paspabotka nporpammel Ha s3bike Python st VYcTHBIN omnpoc.
yIpaBIeHUS ArOBBIM JIBUTATENIEM [TpakTuueckas pabota

51. | CuurtpiBaHME MOKA3aHUN JATIUKOB 1 0.5 0.5 [Toaxmrouenne naTunka Temmneparypsl. Pazpabotka | YcTHBIN onpoc.

MIPOrpaMMBbI JUIs BEIBOJIA 3HAYCHHI C TaTUYMKA B
koHcosb Python Shell

[TpakTuyeckas pabora
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CseroanoaHas I€HTa 0.5 0.5 CxeMa MOAKIIOUYEHNS CBETOAUOIHON JIEHTHI. VYcTHBI ompoc.
VYnpasieHue sJpKOCThIO U IIBETOM CBETOINOTHOU [TpakTuyeckas padora
JICHTBI
52. | ®peiimBopk Bottle. Coznanne Bed-cepBepa ¢ 0.5 0.5 Cosnanue BebO-cepBepa ¢ nmomoripio Bottle. YcTHBIHN ompoc.
nomortisio Bottle. Coznanue BeO- Cosznanue BeO-unTepdeiica Ais ynpaBIeHUs [TpakTudeckas pabora
uHTEepdeiica 1 ynpaBicHUs WCTIOJTHUTEJIEHBIMU YCTPOHCTBaMU
UCTIOJIHUTEJIbHBIMU YCTPOICTBaMU
Busyanuzanus TaHHBIX C TaTYMKOB Ha BEO- - 1 MOHUTOPHHT 3HAUCHHIA C TATYNKOB HA BEO- [TpakTuyeckas padora
cepBepe cepBepe
53. | YcranoBka MajorDoMo. Hactpoiiku 0.5 0.5 Bxon B cuctemy MajorDoMo. Hactpoiika YcTHBIH ompoc.
cucteMsl yepe3 SSH. Ynpasienue uepes CUCTEMBI: 4acoBOM 1osc, Beixo B MHTepHeT. Bxox | Ilpaktuueckas pabota
VNC Ha Raspberry Pi uepe3 VNC
Unrepdeiic cepepa MajorDoMo. - 1 YcranoBka cunTe3aropa peun RHVoice [IpakTnueckas padbora
MoOwIbHOE aHAPOU/I IPUIOKCHHE Co3nanue mabIoHa MOBEICHUS: BOIIPOC/OTBET.
MajorDroid. YcranoBka JOMOTHEHHIA. CueHapuu rojoCcoBOrO YIPaBJICHUS JIEMEHTAMH
Co3znanue pesepBHoi konuu. CrieHapuu, nHTepdeiica cepsepa
11a0JIOHBI TIOBEICHUS, KJIACCHI M O0BEKTHI
54. | Ioxkmouenue Arduino x Raspberry mo - 1 IMoakmrouenue Arduino x Raspberry mo UART. [TpakTuyeckas pabora
UART. YmpaBieHue ocBeIeHHEM Yepes [Tposepka noaxroueHust. Hactpolika mapameTpoB
rpaduueckuii uatepdeiic MajorDoMo Arduino u cepsepa MajorDoMo. Ynpasienue
OCBelllEHUEM uepe3 rpapudeckuii uurepgeic
MajorDoMo
["ostocoBoe ynpaBiieHHE UCIOTHUTEIbHBIMU - 1 Co3naHue cuieHapueB AJ1sl OpraHu3aluu ITpakTnyeckas pabora
ycrpoiictBamu o UART TOJIOCOBOTO YIIPABJICHUS UCIIOTHUTEIbHBIMU
ycrpoiictBamu o UART
55. | Iloakmouenne ESP8266 k Raspberry o 0.5 0.5 Hacrpoiika nogxmodenus mo WiFi k gomariaeit YcTHBIH ompoc.
WiFi. AT-komannst ESP8266. cetu. Co3nanue Qaiina npomuBku. [IpomuBka ITpakTnyeckas pabora
MHUKPOKOHTPOJLIEPA.
ITposepka IP agpeca, mprucBOEHHOTO MOIYIIIO
ESP8266
VYnpaBieHue UCTIONHUTETbHBIMU - 1 Paz0op anropuTma 1 Koja IpOrpaMMBbl JJis [TpakTryeckas pabora

ycrpoiictBamu o HTTP

YIPaBIICHUS UCTIOTHUTEIHLHBIMHA YCTPOMUCTBAMH
cucrembl o HTTP
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56. | MOHUTOPHHT TeMIepaTypsl U aTMOC(HEPHOTO - 1 C6opxka cxemsl. Pa30op anropurma 1 Koaa [TpakTuyeckas pabora
IaBJIEHUS ¢ ToMolIbo naranka BMP180 MpOTrpaMMBbI JIJIsi OTIIPABKU JJAHHBIX HA CepBEp
MajorDoMo
BBIBOJT TaHHBIX C TaTYWKa HA rPadUIECKYIO - 1 Pa36op PHP konxa snemenToB untepdeiica. Beison | [Ipaktudeckas pabora
naHenb naTepdeiica cepsepa. Busyanuzanus JAHHBIX C JaTYUKa Ha TpadUUecKyro MaHelb
JTaHHBIX B BUJIE Tpaduka unTtepdeiica ceppepa. Buzyanuzaius 1aHHbIX B
BUje rpaduka
57. | Moayns [Iporno3s morojsl. Y MHBIN 10M U 0.5 0.5 VYcranoBka monyiist. Hactpoiika pernoHanbHbIX YcTHBIHN ompoc.
noroaa ot OpenWatherMap. rapaMeTpoB. BbIBOJ BUIKETOB Ha TJIABHOM [TpakTudeckas pabora
CTpaHHIIE CepBHCa
YMHBIN 10M U SHAEKC oroaa. Y MHbIN J0M - 1 Hacrpoiika 00bEKTOB U CIICHAPHS IS [IpakTuueckas padota
paccka3bIBaeT O Morojie 03BYUYHBAaHHUS [IPOTHO3a MOTObI
58. | Onmnaitn paguno B MajorDoMo 0.5 0.5 YcraHoBKa v HacTpoika Moyt «OHIaliH paguo» | YCTHBIN OIpoc.
[TpakTuueckas pabora
Co3nanue cuensl rpadpudeckoro uarepgeiica - 1 Pazpabotka rpadudeckoro uarepderica mis [TpakTuyeckas pabora
«Ounaitn paguoy». Hactpolika ronocoBoro yIpaBieHUs] BLIOOPOM paHOCTaHINH,
yIpaBJICHUS napaMeTpamM# IPOMKOCTH BOCIIPOH3BEICHUSI.
Coznanue 1mabi0HOB MOBEACHUS IS TOIOCOBOTO
yIpaBJICHUS] BOCIPOH3BEICHUEM
59. | MQTT 6pokep Mosquitto 0.5 0.5 Ycranorka moayinst MQTT. Yceranoska Mosquitto. | YerHsli ompoc.
Hactpoiika ESP8266 Ha oTnipaBKy 1aHHBIX ITpakTnyeckas pabora
opokepy 1o npotokory MQTT. BeiBoz 3HaueHni ¢
natynka remnepatypsl DHT11, Busyanu3zanms
JTMHAMUKY M3MEHEHUs 3HaUeHUH Ha rpaduke
- 1 VYnpaBieHne UCTIOIHUTEIbHBIMU YCTPOWCTBAMH, ITpakTnyeckas pabora
nepezada v BEIBOJ TAHHBIX C TATIUKOB TI0
npotokony MQTT.
60. | IIpoekTHpOBaHNE CUCTEMBI « Y MHBIH TOM» - 4 MoHTax KOMIOHEHTOB Ha MakeTe AoMa. Coopka CamocTosiTenbHast
cxeMmbl ipoekTa. [IpoekTrpoBanue JIOruku pabota
61. npoekTa. Pa3paboTka unTepdeiica mpoekra.
Opranuzaniys nepeaadu JaHHBIX
Paznen 3. OcHOBBI MEXaTPOHUKHU U POOOTOTEXHUKH
62. | Jatuuk nunuu. Pemenue 3agau 1 1 [ToaknroueHne 1aTynKOB TUHUHA HA MAKETHOU YcTHBIN ompoc.

COpPEBHOBAHMI1 MO0 POOOTOTEXHUKE
«CneroBaHMe 110 JINHUN

miate maccu. Ckerd «CrnenoBaHue 110 JIMHUIY

[IpakTnueckas pabora
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O0be3 MPEemsITCTBHIA C TOMOIIBIO TaTYHKA 0.5 0.5 [ToaknroyeHne TaTYNKOB CKOPOCTH BpaICHUS VYcTHBI ompoc.
paccrosinus. [IpaBuso neBoii pyku. Pemenue KOJIeC U JaTYMKa PacCTOSTHUS Ha MaKeTHOM I1aTe [IpakTuueckas pabora
3a/1a4 COPEBHOBAHUU MO POOOTOTEXHUKE maccu. Cketu «O0Be3 1] MpensTCTBUiY, «Bbrixon u3
«Bpixon u3 nabupuHTa» JabUpUHTAY
OnTtumusanus 00paTHOTO MyTH - 1 Ckertu «Ilouck kporuaiiiero nyTu u3 JJabUpuHTa» | Y CTHBIN OMpocC.
[TpakTuueckas pabora
63. | YcranoBka u HacTpoiika cpeasl Motorcortex. 0.5 0.5 YcTaHOBKa M HACTPOKKA MTPOTPAMMHOTO V CTHLL OO
Hntepdeiic pyyHOro ympaBiieHUS 3BEHbSIMU oOecrniedyeHus Ui yIpaBlIeHUs MAaHUITYJISITOPOM. I poc. 6
MaHunyJsTopa B cpeae Motorcortex. PyuHoe ynipaBieHue 3BEHbSIMU MAHHUITYJISITOPA paltiHeckast pabota
Hacrpoiika nepenaun JaHHBIX MO MPOTOKOITY 0.5 0.5 Hacrpoiika nepegaun nanubix o nporokory UDP. | Yeraslii onpoc.
UDP Co3znanue To4YeK NepeMenieHUs MaHUITYJISTOpa B [IpakTuueckas padota
cpene Motorcortex
64. | ABTroMaTu3aIus nepeMenieHus 00bEKTOB 0.5 0.5 Pa3pabotka anropurma B cpene Motorcortex s YcTHbI# onpoc.
MaHUNYJIsATOpoM B cpeae Motorcortex ABTOHOMHOTO MepeMeIIeHrs 00bEKTOB [TpakTuueckas pabora
Hactpoiika cepBonpuBoaOB. 0.5 0.5 Hactpolika cepBONprBOIOB B TPUIOKEHUAX VYcTHbIi ompoc.
RoboPlus u Dynamixel Wizard 2.0. ITpakTryeckas pabora
65. | PacueTtsl. MakcumalnbHas Macca rpysa. 1 - Pacuer nHarpysku Ha cepBonpuBobl. Pacuer YcTHbIi onpoc
OcHoBbl TpuronomeTpuu. [psmas 3amaga MaKCUMAaJIbHO JOIYCTUMOMN MacChl Tpy3a, KOTOPYIO
KHUHEMaTHUKU. MOJKET MOJIHATH MAaHUIYJISATOP.
0.5 0.5 Pemenne npumepoB Ha NPUMEHEHHUE NTPAMOU Pemenue 3anau
3aJ1a4¥ KHHEMATHKH
66. | Pacuetsl. OOpaTHas 3aa4a KUHEMATHKU. 0.5 0.5 Pacuer u cumynsnms nepeMenieHust TPEX3BEHHOro | Y CTHBINA OIpoc.
Cpena KOMITBIOTEPHOTO MOJICIIUPOBAHUS manumyJssitopa B CoppeliaSim. [TpakTuyeckas padora
mexanu3moB CoppeliaSim
Pemenune oOpaTHOI KMHEMATHYECKON 3a/1a4uu 0.5 0.5 Pemenne 06paTHOI KMHEMaTHYECKOW 3a1a4u Pemenue 3amau
nepeMenICHIS] MAaHUTTYJISATOpa C 4 CTCIICHIMH MepEeMEIICHUS MAHHITYJISITOPA ¢ 4 CTENEHIMU [TpakTudeckas padbota
cBOOO/IbI cBOOOIbI
67. | Uconuutensubie ycrpoiictea Dynamixel. 1 1 Muranue cBetoanoaoM. Bpaiienue cepBonpuBoa. | Y CTHBIN Opoc
[IporpammupoBanue u OTNajKa Bparienue Bcex cepBONprUBOAOB (BMECTE U 110 [TpakTudeckas pabota
MaHHITYJIATOpAa € IUIOCKOTIapauIeIbHOM OTIEITHLHOCTH).
KMHEMATUKOU
Pedaxropunr (ynpoienue) koza. 0.5 0.5 Bparienue cepBonpuBo10B MO OTIEIBHOCTH C YcTHBIN onpoc
Hcnonb30BaHue IUKIIOB. MCIOJIb30BaHUEM ITUKINYECKHUX aJITOPUTMOB [TpakTuueckas pabora
68. | UreHne mMO3UIMHU CEpBOTIPUBOIA 0.5 0.5 PazpaboTka mporpaMMbl JJ1s 3aTTUCH KOOPIUHAT YcTHbI# onpoc

TTOJIOXKCHU A pa6oqer O MHCTPYMCHTA MAHUITYJIATOPA

[TpakTuyeckas pabora
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69. | BocripousBeneHue 3amMCcaHHBIX — MO3MLUIN PazpaboTtka nporpamMmsl 1151 IepeMeIIeHus
TIOJIOKCHHUS pabouero UHCTpYMEHTa | 2 00bEKTa MaHMITYJIAITOPOM C IIoCKonapayuiensHor | [IpakTuueckas pabora
MaHHMITYJIATOPA. KHHEMAaTHUKON
70. | [IporpammupoBaHue pemnieHUs: OOpaTHOM 2 Pa3zpaboTka mporpaMMbl 4Jis peann3aiuyd pacueToB n 6
3ama4n kuHematukuy B Arduino IDE penieHus 00paTHOU 3aja4i KHHEMATHKH paKtiacckai pabota
71. | IIlpoekTHpOBaHNE MAHUITYJISTOPA C 2 [IpoekTrpoBanue uHTEpdEiica s yIpaBiICHUs CamocrosiTenpHas
TUIOCKOTIAPAJUIEIbHON KHHEMATHKON POOOTHU3UPOBAHHOMN CUCTEMOIA. pabota
72. | Penlenue oJMMIUaHBIX 3a/1a4 2 Penrenue onuMnuaaHeIx 3a1a4 YCTHBIH ompoc.
CamocrosiTenbHast
pabora
Hroro 144 gaca
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KAJIEHJAPHBIN YUEBHBIN I'PA®UK

Ne Pe:xxuM nesiTeILHOCTH JlonmosHuTENBHAS
o01eodpazoBarebHasI
o01Iepa3BuBaOIIas MporpaMmMa
TEeXHUYECKOH HANPABJIEHHOCTH
«MHTepHeT Beniein»

1. Hauano yueOnoro roga 01 centsi6ps 2025

2. [Tpo10KUTETBHOCTD Y4€OHOTO TIEPHOIa 36 y4eOHBIX HelleThb

3. [Tpo10KUTETHOCTS YUeOHOM HeIenu 5 nHen

4. [Teprou4HOCTD yUEOHBIX 3aHITUN 1 pa3 B Hepemnto 110 2 yaca

5. KoanuectBo yacos 144 gaca

6. OxkoHvaHue y4eOHOro roja 31 mas 2026

7. [lepuon peanu3anuu mporpaMmmsl 01.09.2025-31.05.2026
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PABOYASA ITPOT'PAMMA BOCIIUTAHUA

BocnuraTenpHbli  KOMIIOHEHT  OCYILIECTBIIIETCS IO CIEAYIOLIUM
HaNpaBJICHUSIM

OpraHu3allid BOCHUTAHUS U COLMAIM3ALUNA 00yYarOIUXCS:

1) rpaxaaHCKO-MaTPUOTUYECKOE;

2) HPaBCTBEHHOE U JTyXOBHOE BOCIIUTAHMUE;

3) BocIMTaHUE MOJIOKUTEIHLHOTO OTHOIICHHS K TPYAY U TBOPUECTBY;

4) MHTEJUICKTyalbHOE BOCITUTAHUE;

5) 3nopoBbecOeperaroiiee BOCIUTAHUE,

6) MpaBOBOE BOCIUTAHUE U KYJIbTypa O€30M1aCHOCTH;

7) BocIUTaHWE CEMEHHBIX IICHHOCTEH;

8) hopMupoBaHHE KOMMYHUKATHBHOM KYJIBTYPHI;

9) 3K00THYECKOE BOCIIUTAHHE.

ens — dopmMupoBaHHE€ TApPMOHMYHOW  JIMYHOCTA C  IIUPOKUM
MHUPOBO33PEHYECKUM KPYT030POM, C CEPHE3HBIM 0araxxom TeOPETUYECKUX 3HAHUN 1
MPAKTUYECKUX HABBIKOB.

Ucnonb3yembie (opMbl BOCIUTATENHHOM pabOThI: BUKTOPUHA, SKCKYPCHUHU,
UTPOBBIC MPOTPAMMBI, TUCITYTHI.

Mertonsl: Oecenna, MUHU-BUKTOPUHA, HAOJIIOACHUS, CTOJIKHOBEHUSI B3IJISIZIOB U
MO3UILINH, IPOECKTHBIN, TOUCKOBBIM.

[manupyemMblii  pe3yJibTaT: TOBBIIICHHWE MOTHUBAIlMU K  M3YUYCHHIO
AJEKTPOTEXHUKH, CXEMOTEXHUKH, MHUKPOIICKTPOHUKHU, IPOTPAMMUPOBAHUS U
CETEeBBIX TEXHOJOTMH M  JIMYHOCTHOMY  Pa3BUTHIO; C(HOPMHUPOBAHHOCTH
HACTOMYHMBOCTH B JIOCTHXKECHUHU IIEIW, CTPEMIICHUE K TOJYYCHUIO KaYE€CTBEHHOIO
3aKOHYEHHOT'O pe3yJibTaTa, YMEHHe paborarh B KoMmaHze; CHOPMUPOBAHHOCTH
HPABCTBEHHOI'0, MO3HABATEIBHOTO U KOMMYHUKATUBHOTO MOTEHI[MAIIOB JINYHOCTH.

KasiengapHblii IVIAaH BOCIUTATEILHON PadoThI

Ne | Haspanue meponpusitus, HanpasJiienus ®opma Cpokn

n/n coObITHA BOCIIUTATEJIbHOI pa0oThl| TNpPOBeJAeHHUs | NPOBeJACHHUS

1. WMHCTpyKTaX 10 TEXHUKE besonacHoCTh 1 310pOBBIi | B pamkax CeHTs10pb
0e30macHOCTH Mpu padoTe ¢ | 00pa3 KU3HU 3aHATUN

AIIEKTPUYECKUMHU TCTISIMH,
obopynoBanuem 3D-nieyaTu
U JIa3epHOM pe3KH, MpaBuia
IIOBCACHUA HA 3aHATUAX

2. becena o coxpanenuun I'paxknancko- B pamkax Cents0pb-Mait
MaTepualbHbIX HEHHOCTEHN, | HAaTPUOTUYECKOE 3aHATUN
Oepe’KHOM OTHOILIEHUH K BOCIIUTaHUE,
000pyI0BaHUIO HPAaBCTBEHHOE BOCIIUTAHHE

3. 3ammra KeHCOB BHYTPHU HpascTBenHoe B pamkax OxTa6pb-Mait
TPYIIIBI BOCIIUTaHUE, 3aHATUN

TPYZIOBOE BOCIIUTAHUE

4. VYuyacTtue B copeBHOBaHUAX | BocnuraHue B pamkax OxTs16pBp-Mait

Pa3JINYHOTO YPOBHS MHTEJUIEKTYaJIbHO- 3aHATUH
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MO3HABATENIbHBIX
MHTEPECOB
5. becena o Mexaynaponnom | ['paxnancko- B pamkax Anpenb
JTHE paANOII00NTENs MaTPUOTHYECKOE, 3aHATUN
HPABCTBEHHOE U IyXOBHOE
BOCIIUTaHHE
6. becena o JIne uzobperarens | ['paknancko- B pamkax Mait
U pallMoHaJIN3aTopa aTPUOTHYECKOE, 3aHATUN
HPaBCTBEHHOE U JyXOBHOE
BOCITUTAHUE
7. OTKpBITHIC 3aHATHS, Bocnuranue B pamkax Mait
MacTep-KJIacChl I10JIO’KUTEIBHOTO 3aHATUH,
OTHOLLIEHHUS K TPyAY U MEpONPUATHS
TBOPYECTBY; AT
MHTEJUIEKTyaJIbHOE «KBanropuym»
BOCITUTAHUE;
dbopMHupoBaHHE
KOMMYHHKaTUBHOU
KYJIBTYpbI

Cnucok aureparypbl

HopmaTuBHBIE PaBOBBIE aKThI

1. ®enepanphbiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepanum» ot
29.12.2012 Ne 273-@3.

2. Yka3 Ilpesunenta Poccuiickoit ®@eneparuu ot 07.05.2012 Ne 599 «O
Mepax MO peajau3aly ToCyAapCTBEHHOW MOJUTHUKUA B 00JacTH OOpa3oBaHUS U
HayKH».

3. Yka3 Ilpesunenta Poccuiickoit denepamuu ot 07.05.2012 Ne 597 «O
MEpPOTPUATHAX N0 peaTnu3alnuy rocyJapCTBEHHOM COUATbHOU MOTUTUKI.

4. Yxa3 Ilpesuaenta P® ot 9 Hos0ps 2022 1. No 809 «OO0 yTBepxkaeHUU
OCHOB  TOCYHapCTBEHHOW TMOJUTHUKA IO COXPAaHEHUIO M  YKPEIUICHHUIO
TPaJAULIMOHHBIX POCCUICKUX JYXOBHO-HPABCTBEHHBIX IIEHHOCTEM.

5. Yka3 Ilpesunenta Poccuiickoit @enepammu ot 7 mas 2025 r. Ne 309 «O
HAIIMOHAJBHBIX LeNsaX pa3Butus Poccuiickont @enepanuu Ha niepuon 1o 2030 roaa
Y Ha nepcrekTuny a0 2036 rogay.

6. Yka3 IIpesunenta Poccuiickoit deneparuu ot 8§ mast 2025 r. Ne 314 «O6
yTBepxkaeHnn OCHOB TOCYIapCTBEHHON mnonuTHkH Poccuiickoit ®denepanuu B
00J1aCTH UCTOPUYECKOTO MTPOCBELICHUS.

7. Ilpuxa3 MunuctepcTBa npocseiienus: Poccuiickoit @eaeparuu ot 27 2022
roga Ne 629 «O06 yTBep>KIeHUH OCYIIECTBICHUS 00pa30BaTEIbHOMN EATEeIbHOCTH
o011eo0pa3oBaTeIbLHBIM MPOTPAMMAMY.

8. IlocranoBnenue I'maBHOTO rocy1apcTBEHHOTO caHuTapHoro Bpaua P® or
28.09.2020 No 28 «OO0 yrtBepxknenun canutapubix mnpasui CII 2.4.3648-20
«CaHuTapHO- SMHUIEMHOJIOTHYECKHE TpeOOBaHUs K OpraHU3aldd BOCHUTAHUS U
oOy4eHHMsl, OTAbIXA U 03I0POBJICHUS IETEH U MOJIOJICKIY.

9. Pacniopsixenue IlpaBurensctBa Poccuiickoit @eaepauun ot 31.03.2022
rojga Ne 678-p «O0 yTBep:KJI€HUU AOMOIHUTENIbHOro oOpa3zoBanus aeteit 10 2030
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rojia».

[Ipukaz MunuctepctBa o6pazoBanus oT 26 utoinst 2022 romga Ne 912/1 «O6
yTBepxkaeHun Ilmana pabGoTtel 1o  peanmzanuu  KoHmenuuu — pa3BUTHSA
JOTIOTHUTENBHOTO oOpa3zoBanus aerei 10 2030 roxa, [ atam (2022 — 2025 roxasr) B
Kanmuuunrpanckoit obnactu m LleneBbix mokazareneil peanusauunu Konnenmumn
pa3BUTHS JOMOTHUTENBHOTO 0Opa3zoBanms Aeteit 10 2030 roga B Kanununrpaackon
o0macTm.

Jlis meyiarora JOMOJHUTEIBHOTO 00pa30BaHUSL:

1. Caitmon Monk Arduino u Raspberry Pi. Ynpasienue 1BuXeHHEM, CBETOM
u 3BykoM: Ilep. ¢ anrn. - CI16.: BXB-IletepOypr, 2017. - 336 c.: uin.

2. B.H. I'onono6oB «Raspberry Pi niis mo6o3HaTenbsHbIX», 131-Bo «Hayka u
texnukay, CIIo, 2019r.

3. B.H. Tomomo6o IoT xak MHTPAHET Bemeri ¢ Raspberry Pi u
MajorDoMo: Mocksa 2019. — 221c.: u.

4. IBapu Mapko Unrtepner Beweit ¢ ESP8266: Ilep. ¢ anrn. — CI16.: BXB-
[TerepOypr, 2018. — 192 c.

5. Iletun B.A., bunskosckuii A.A. Ilpaktuueckas sHuukiaoneaus Arduino.
2-e u3n., pom. — M.:JIMK IlIpecc, 2020. — 166 c.

6. [Tetun B.A. Co3ganue ymuaoro nmoma Ha 6aze Arduino. — M.: JIMK Ilpecc,
2018. - 180 c.

7. bokcen JIx. M3ygaem Arduino. 65 mpoektoB cBoumMu pykamu. — CIIG.:
[Turep, 2017. — 400 c.

8. birym [xxepemu M3yuaem Arduino: MHCTPYMEHTBI U METOIbI TEXHUYECKOTO
BosmeocTBa: Ilep. ¢ anrn. — CII6.: BXB-Iletepoypr, 2015. -336 c.

J1s1 00y4Jaronuxcst M pOANTEIICH:
1. I[Tetun B.A., bunsakosckuii A.A. [Ipaktuyeckas sHuukionenus Arduino.
2-¢ uzn., nom. — M.:JIMK Ilpecc, 2020. — 166 c.
2. bokcen k. N3yuyaem Arduino. 65 mpoekToB cBouMmu pykamu. — CIIO.:
[Tutep, 2017. — 400 c.
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