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IlosicHuTeILHAS 3aNIHCKA
Hacrosimas mporpamMma pa3paboTaHa ¢ y4eToMm:

o denepanpHoTO 3aK0HA «O0 0Opa3zoBanmu B Poccmiickoit deaepanum OT
29.12.2012 1. Ne273-D3;

Konnenmuu  pa3BuTHs  JOMOJMHUTENBHOTO oOpasoBanus jaeteit  (Pacmopspkenue
[IpaButennctBa Poccuiickoit @enepanun o014 centsadps 2014 r. Ne 1726-p);
[ToctanoBnenuss ['7maBHOrO TrOCYyHapCTBEHHOrO caHUTapHOro Bpadya Pd ot
04.07.2014 1. No 41 «O6 ytBepxaenun CanlluH 2.4.3172-14 «CanutapHo-
SMHUAEMHUOJIOTUYECKUE TPeOOBaHUS K YCTPOHCTBY, COACPKAHHUIO W OpraHU3aINU
pexuMa  paboThl  00ImMIe0O0pa3oBaTEIPHBIX  OpPraHU3alui  JTOMOJHUTEIBHOTO
00pa3oBaHUS JICTCH»;

IIpukaza MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @eaepamuu Ne 196 ot 9
HOSIOpSI 2018 . «O0 ytBepxknenun Ilopsaka opraHuzanvu "
OCYIIECTBJICHUSI  00pa30BaTEIbHON  JESITEIbHOCTA MO  JOTOJHUTEIHHBIM
0011e00pa30BaTEIBHBIM IIPOrpaMMaM»;

[Tucema ot 18 HOAOps 2015 roma Ne 09-3242 MwunHucTepcTBa 00pa30BaHUS M HAYKH
Poccutiickoit ®enepanun «Ilo mpoeKTUPOBaAHUIO JOTOJHUTEIBHBIX OOIIEpa3BUBAIOIINX
nporpaMMax (BKJIIOYas Pa3HOYPOBHEBBIC MPOTPAMMBI)»

o [fopsinka opraHu3alMM W OCYIIECTBICHUS 0Opa30BaTENbHONW JACSITEIBHOCTH IO
JIOTIOTHUTENLHBIM ~ 00Iieo0pa3oBaTeIbHBIM  MporpaMMaM B MyHUIIMTIATHLHOM
aBTOHOMHOM 00111€00pa3oBaTesibHOM yupexaeHun «Cpennss o0uieoOpas3oBarenbHas
mikosia Ne 13, yTBepKAeHHOT0 mpukazomM ot 25 aexadps 2018 r.

eYcraa MAOY «COLI Nel3».

Hoguzna u Omauvyumenvnvie ocod0eHHOCMU npozpammaol.

DNEKTpOHWKA ¥ PATUOdJICKTPOHWKA  SBJISIOTCS  TEPEIOBBIMH  TEXHOJIOTHSIMH,
3aIOTHSIONUMHU COBPEMEHHYIO JKU3Hb YelIoBeKa. B OCHOBE AJIEKTPOHUKH JIS)KAT 3HAHHUSI
00 2JIeKTpUYECKUX TporieccaXx. Ha ceromHsumHuil neHb TPYIHO TMPEJCTaBHTH paboTy
IIMPOKOTO Kpyra M3Aenuil 6e3 3JIeKTPOHHOTO YIIPaBICHUS, CO3aHHBIX M YIPABISIEMBIX
C TIOMOIIBI0 KoMmIbIoTepa. Emie Oornee MMpoKoOMy paclpOCTPaHEHHUIO COBPEMEHHAs
AJICKTPOHUKA TOJy4YHJia B TPOU3BOJCTBEHHON cdepe B CBI3M C NpPUMEHEHUEM
KOHTPOJJIEPHOTO  YMpaBJICHHUS.  DJEKTPOHUKA W DJIGKTPOHHBIE  YCTPOMCTBA
WCIIOJB3YIOTCS BO BCEX OTPAC/ISIX HAyKH, TEXHUKHU, MEIMIIMHBI, B KOMMEPUYECKOM M
yIpaBICHYECKOHN JEATEIHLHOCTH.

Hanpaenenue npocpammer -  JlonmonHutenbHas — oOmieoOpa3oBaTebHas
oO1epa3BuBaroIIas mporpaMma «PagmosnekTpoHnKkay uMeeT
TEXHUYECKYIO HAIIPABICHHOCTh, HAIIPABICHUE TIPOTPAMMBI 3JICKTPOHHUKA.

Axkmyanvnocmey -llpennaraemasi mnporpamMma ONPEAENSETCS  COIHATbHBIM
3ampocoM, TaK Kak Bce OOJbIe COBPEMEHHAs MPOMBINUICHHOCTh M JKOHOMHKA B
1IETIOM HY>KTAI0TCSA B TEXHUYECKH MOATOTOBICHHBIX CICIHAIIMCTAX, CIIOCOOHBIX PeIIaTh
CIIOKHBIE TEXHOJOTHYECKHE 3amadd, padoTaTh CO  CJIOKHOHW  DJIEKTPOHHOU
amnmapaTypoH, MPOU3BOAUTH ATy almapaTypy M OCYIIECTBISATh €€ PEMOHT.



Ileoazozuueckan yenecoodpazHocmep — 3aKII0OYACTCS B CO3JAHUM YCIOBUN IS
NPOSIBJICHUST ~ yYAIIUMHUCS TBOPYECTBA, WHUIIMATUBEI, (OPMUPOBAHUS HABBIKOB
CaMOOPTaHM3AINH, CaMOOOCITY)XKHBAaHHS, KOMMYHUKAIIUW, TOJYyYCHUH HOBBIX U
3aKpEIUICHUY NMEIOIINXCS 3HAHUI B 00JIacTH NU(POBOH U paTOIICKTPOHHUKH.
Pe3ynbraToM OCBOCHHSI TPOTpaMMBI SIBIISIFOTCS HE TOJBKO 3HAHHS, HO W HABBIKU
po¢eCCHOHATBLHOMN JIeATSITbHOCTH.

Aopecam npozpammot

- Bo3pacT oOywarommxcs 15-17 ner, xenaromux MmonpodoBaTh ceOs B ATOM
chepe neATeILHOCTH.

Oovem u cpoku yceoeHus npozpammsl, pexcum 3auamui - Ilporpamma
paccuntana Ha 1 rox oOyueHusi, 136 yueOHBIX YacoB. Bcero 4 daca B Hemenmio - 2pasa
B HEJEJIIO 110 2 aKaJIeMUYECKUX Yaca, ¢ nepeMeHoit 10 MUHyT.

YuuteiBasg  BBICOKYIO CTEMEHb  CIOXKHOCTH  pabOThl,  CBSI3aHHYIO  C
INEKTPUUECKUM TOKOM, C HCIIOJIb30BAaHUEM pa3IudHON HU3MEpPUTEIHHON
anmaparypbl, pa3IMYHBIX MOHTAKHBIX MHCTPYMEHTOB M MPHUCIOCOOJICHHHA, TO
BO3HUKAET HEOOXOAMMOCTh MOCTOSTHHOTO KOHTPOJIS HaJ pabOTON ydaluxcs.

[ToaTOMy KOJIMYECTBO Yy4YaIIUXCS HA 3aHSATHUAX C TIOBBIICHHOW OMACHOCTHIO HE
JIOJKHO MpeBbImaTh 8-10 yenoBek.

I[To ¢dopme opranmsanum 00pa3oBaTEILHOTO MpoIlecca MPEAyCMOTPEHBI
rPYNIIOBBIE, MHAUBUAYaAIbHbIE 3aHATHUS, B MaJIbIX MOArpyNIax u T.1. Buasl 3anstuit
10 IIPOrpaMMe OIPENIEIISIOTCA COAEPHKAHUEM KOHKPETHOM T€MbI, UCHOJIb3YIOTCS:

- TEOPETUYECKOE 3aHATHUE; TJI€ MOTYT OBITb MCIIOJIb30BAaHbI TaKUe
TEXHOJIOTUU KaK OOBSCHUTEIbHO-UJUIFOCTPATUBHBIE, MCCIEI0BATENBCKUE, TPOEKTHOIO
oOyudeHus, UH(POPMAIMOHHO-KOMMYHHUKATHBHbIE, TIOUCKOBBIE, UTPOBBIE U T.[I.;

— MPAaKTUYECKOE 3aHSTHE;

— nabopaTopHble paldOTHI;

— caMmocCTosITeNbHAsT paldoTa;

— BBICTaBKU;

— 3aluTa IMpOoCKTOB U T.NH.

Ieas u 3a3a4u NporpaMMel

Lenabio naHHOI MPOrpamMMbl AABJISIETCS: — PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEN
Hay4YHO- TEXHUYECKOU HaIpaBIeHHOCTU U dbopmupoBaHue paHHero
npoeccuoHaNbHOTO  caMoolpeeneHuss oOyyarouuxcss B chepe HUHKEHEpPHOU
ANEKTPOHUKH.

3anaum:
IIpeomemnmnuwie 3a0auu
Gopmuposanue y yuauuxcs 3HaHUiL:
— B 00J1aCTH PATMOTEXHUKU U DJICKTPOHUKH;

— 0 BUJAX PAAUOIIICKTPOHHBIX YCTPOUCTB;
— 0 METOJAX PAaIMOKOHCTPYUPOBAHHUS U IPOCKTUPOBAHUSI;



— 00 YCJIOBHBIX 0003HAUYECHHSIX U TEPMUHOJIOTHU PATUOTEXHUKH;
— 0 TeXHUKe 0€30MacHOCTH MPH PabOTe C IIEKTPOOOOPYTOBAHUEM.
Gopmuposanue y yuaumuxcs ymeHuiL:

— paboTathb c WHOPMAIIMOHHBIMU  peCypcamu (UnTepner, KOMIIBIOTED,
paauoanmnapaTypa, TEXHUYECKasi U CIpaBOYHas JuTepaTypa);

— IPOBOJUTh aHAIW3 PadOTHl paauo amnmapaTypbl, ONpeaeieHWe WX Ha3HAUCHUS W
CBOMCTBA,;

— HaOII0aTh TEXHOJIOTMUECKHE MPOILIECCHl, MPOCKTUPOBATh TEXHUUYECKHE YCTPOMCTBA,
BBITIOJHATH OMBITHI U MPOU3BOIUTH SKCIIEPUMEHTATbHBIE PaOOThl C HCIOJIb30BaHUEM
KOHTPOJIbHO-U3MEPUTENHHBIX TPUOOPOB;

— MPOEKTUPOBATh HCCIECNOBATEIBCKYIO JCATCIBHOCTh (M3TrOTaBIMBATh TEXHUYECKHE
yCTPOICTBA U PUOOPHI);

— IOJIB30BAThBCA MCTOJaMM HAYYHOI'O ITIO3HAHUA MIPUPOALI, (1)I/I3I/I‘-IGCKI/IX mpoucccoB,
Ha6J'IIOIIaTI) SABJICHUA, CTPOUTH MOJICIIHN, q)OpMYJII/IpOBaTI) HpOGJ’IeMBI, BBIABUI'aTh H
JOKa3bIBaTh I'MIIOTC3HI,

— YUTATb PaIUOCXCMBbI;
— OOCHHUBATL KAaYCCTBO BBIITOJIHCHHBIX pa60T;

— NPUMCHATbL TCOPCTHYCCKHUC 3HAHUA PAJHUOTCXHHUKHU Ha IIPAKTHUKE, B HOBCC}IHGBHOﬁ
KHU3HU

Juunocmmnwie 3a0auu:

gopmuposanue y obyuarowuxcs

— OCHHOCTHBIX OPUCHTHUPOB B o0jacTh Hay‘—IHO-TeXHH‘—IeCKOﬁ HaIIpaBJICHHOCTH,

— ITO3HABaTCJIbHBIX HHTCPECOB, TEXHHUYCCKOTI'O MBIIJICHUA, MMPOCTPAHCTBCHHOC
B006pa)KCHI/IH, HWHTCJIJICKTYAJIbHBIX, TBOPUYCCKUX, KOMMYHHKAaTHUBHBIX u
OpPTraHNU3aTOPCKUX CHOCO6HOCT€ﬁ;

yMeHUs paboTaTh ¢ HHPOpMaIHEi;

KyJbTYpbl OOLLIEHUS;

HOTp€6HOCTI/I CaMOCTOATCIBbHO BCCTHU IMTONUCK PCIICHUS PA3JIUIHBIX TCXHUYICCKUX 3aaa4,

TOTOBHOCTH K OTCTaWBaHUIO CBOEH ITO3UIUH,

HABBIKOB CAMOCTOSITEIbHOW U IPYNIIOBOM padOTHI;
— YB@XUTEJIIBHOI'O OTHOILLIEHUS K CBOEMY U 4y>KOMY TBOPUYECTBY;

— YyMEHHUSI COTPYAHMYATh C TOBApUINAMH B TPOIECCE COBMECTHOM JCSATEIHHOCTH,
COOTHOCHUTD CBOIO 4aCTh PAOOTHI C OOIIHUM 3aMBICIIOM;

— yMeHus 00CYX/JaTh U aHAJIU3UPOBATH COOCTBEHHYIO U pabOTy CBEPCTHUKOB C HAYYHOM
TOYKH 3pPEHUSI.

Memanpeomemmboie 3a0auu:

Gopmuposanue y 00yuarouuxcs yMeHu:



— CpaBHUBATh, AHAJIM3UPOBAThH, BBIJENIATH TJIABHOE, 000OIIATH B TMEPHOJ BBITOJHEHUS
paboThI MOTyYEHHBIC 3HAHUS;

— HaOII0JaTh TEXHOJIOTMUECKHE MPOILECCH], MPOEKTUPOBATh TEXHUYECKHE YCTPOMCTBA,
BBITIONIHATH OMBITHl U TPOU3BOJUTH JKCIEPUMEHTAIbHBIE PabOTHl C HCIOJIb30BAHHEM
KOHTPOJIBHO- U3MEPUTEIHHBIX TPHOOPOB;

— OOBSICHATL TakKHe (1)PI31/I‘{€CKI/IC SABJICHHA KaK OJJICKTpHU3alusA, OJICKTPUYUCCKOC U
MardmTHOC€ I10JIC, 3JICKTPOMArHuTHEIC KOJ'I€68.HI/IH, SJICKTPOMArduMTHLBIC, PAAUOBOJJIHBI;

— BECTH JHAJIOT, paclpeaesaTh (PYHKIIMU U POJIA B TIPOIIECCE BBHIMTOJHEHUS KOJJIEKTUBHON
TBOPUYECKOU paboTHI;

— INIAaHUPOBAThb W TPaMOTHO OCYIICCTBIIATH y‘-Ie6HBIC I[eﬁCTBHH B COOTBCTCTBHH C
MOCTaBJIICHHOM 3a)1aqel71, HaxXOIWTb BapHAHTbI PCIICHHUA pPa3IMYHBIX TCXHHUYCCKHUX,
PAAMOTCXHUYCCKHX 3ada4,

— palMOHAJIBHO CTPOUTH CAMOCTOSITEIIbHYIO HAYYHO-TEXHUYECKYIO JEATEIbHOCTh, YMEHHUE
OpTraHW30BaTh MECTO 3aHITHUI.

Cnoco0bI J0CTHKEHHUS MOCTABJICHHBIX LeJIel U 3a/1a4:

— JIMUHOCTHAA OpUCHTAIIUA O6p&30BaTCJ'H>HOFO IIpornecca,
— OIITHUMAJIBHOC COUCTAHUC TCOPCTUYICCKUX U ITPAKTHICCKUX BaHHTHﬁ;

— 3aKpeIUVIEHHME M3YYEHHOI0 MaTepuajia C MCHOJIb30BaHHWEM  paJuoIepenaolen
anmnaparypsl;

— HIUPOKOC HUCIIOJIIL30BAHUC TCXHUYCCKUX CPCIACTB O6y‘—IeHI/IH IIpru NIpOBCACHHUU KaK
TCOPCTUICCKHUX, TaK U IMIPAKTUICCKUX 33HHTI/II\/’I;

— IIPUBJICYCHUC K YHaCTHUIO B O6paSOBaTeJ'II)HOM mponecce CricuuainCTOB,
— Y49aCTHUC B BBICTABKAaX, KOHKYpCax pa3In9HOI0 YPOBH:I.



1. YyeOubIi m1aH

KosmnuyecrBo
dopma
Ne Ha3Banue pa3jgesa 4acoB
arrecTaluu
Teopus | [Ipaktrka
1. | BBenenue 2 0 Ompoc
2. | TexHonoruss 3JIEKTPOMOHTAKHBIX 5 8 JlaGopaTopHbie
pabor paboThI
3. | OCHOBBI NEKTPOTEXHUKU 5 6 Tect
4. | PanMOKOMIIOHEHTHI 4 6 Tect
5. | IlonynpoBOIHUKOBBIE YCTPOMCTBA 4 8 JlaGopaTopHbie
paboThI
6. | TexHoynoruueckue IIPOLECCHI 7 14 [IpakTrueckas
cOOpKHU cXeM pabota
7. | UcTOYHUKHU TTUTaHUSA 3 6 JlaGopaTopHbie
paboThI
8. | Ycunurenu 3ByKOBOM 4acTOTHI 4 6 JlaGopartopHsie
paboThI
9. | NHTerpanbHbie 4 6 Tect
MHUKPOCXEMBI
10. | U3meputenbHble TpUOOPHI 2 4 JlaGopatopHsie
paboThI
11. | OcHoBbI LUPPOBOIL 9 14 CopeBHOBaHMSA
CXEMOTEXHUKHU
12. | Ctpykrypa miathopmbl 5 6 Tecr,
Arduino JlaGopaTtopHbie
paboThI
13. | 3akIt0UnUTENBHOE 3aHATHE 2 0 Urpa
Htoro 56 84 140




2. Copep:kaHue MporpamMmbi:

1 BBenenue.

Teopusi. OOmme BOMPOCH OpraHW3aluy pPadOTHl. 3HAKOMCTBO C  YYaIlUMHCH.
OO6cyxaeHre TeMAaTHKW 3aHITHI, MOPSAOK paboThl MacTepckoil. KpaTkas wucropus
pa3BUTHS TUPPOBOK U PATUOIIECKTPOHUKH.

2. TexHoJIOTHS 3JIEKTPOMOHTAXKHBIX PadoT

Teopusi: BBOIHBIIT HHCTPYKTaX MO TEXHUKE O€30MacHOCTU TMpH pabdboTe ¢
AJIEKTPOMHCTPYMEHTAMH M MIPUOOpaMH, MUTAIOMIMMHUCS OT CETH MEPEMEHHOTO TOKa.
[Topaxatomiee aelcTBUE AJIEKTpUUECKOTO Toka. Oka3zaHWe NEepBOM TOMOIIUA IpH
MOPAXKEHUU JIEKTPUUECKUM TOKOM.

[lepeuenp marepuasia, HMCHOJB3YEMOTO MPU HW3TOTOBICHUU PAAUOIIIEKTPOHHBIX
ycrporictB. Knaccudwukanus wmarepwana 1O 3JIEKTPONPOBOAHOCTH. (OCHOBHBIE
MpUEeMBbI padOTHl C PAAUOMOHTAXKHBIM MHCTPYMEHTOM(IIINIIO, HOXKHHIIBI, OOKOPE3HI,
HaA(WIb, TACCATHKHU H T.JI.).

[Ipuembl paboThl ¢ MasIBHUKOM. 3HAKOMCTBO C KOMIIOHEHTAMH PaJIHOMOHTAXa.
OcHoBHbIE BHJBI Naiiku. Bupbl mpumnosi, 3HaueHWe NpUMEHEHUs ¢uiroca B Ipolecce
naiiku. MeToiuka BBITOJTHEHUSI MasHHOTO COCAUHEHMUS.

Kontpons kauectBa mnaiku.Buabpl MoOHTaxka (MEXaHUYECKUM U BJICKTPUUYECKUN).
OCOOEHHOCTH HABECHOTO M IEYaTHOrO0 MOHTaxka. IIpaBuia BBINOJHEHUS HABECHOTO
MoHTaxa.lIpaBuna u3roroBiaeHus mabdioHa U BA3Ka KIyTa.

Bunbl MoOHTaxHBIX MpoBOJOB. IIpaBuia MOATOTOBKM NIPOBOJOB K MOHTaXy H
IIPUCOECIUHEHUE K IJIOCKHUM JIETIECTKAM WJIM K KOHTAKTHBIM COEJIUHUTEISIM.

IlonroroBka mnasnpHMKa K padote. IlocnenoBaTenbHOCTh BBIMNOJIHEHUS —IMAMKH.
CocraBiieHHEe WHCTPYKLMOHHOM KapTbl K TEXHOJOTMYECKOMY IIPOLECCY IAMKH.
OtpaboTKa NassHHBIX COETMHEHUM.

IIpakTuyeckass padora: IIpoBepka HCIPAaBHOCTH CETEBOrO IIHYypa CBETHUJIbHUKA,
KomnbioTepa U T.A. OTBETbl Ha KOHTPOJIbHBIE BONPOCHI MO TEXHUKE O€30MaCHOCTH.
[IpoBepka pa3IMUHOrO MaTepuasia Ha 3JIEKTPOIPOBOAHOCTH C IMOMOINBI TECTEPA WIIH
0atapeiiki U JaMIIOUYKH.

N3mepeHne CONpOTUBIECHHUS MATEpPUATIOB, COCTaBJIEHHE KJIACCU(PUKALMOHHOU
TaOJIUIBI TIO BJIEKTPONPOBOJHOCTU. BBIMONHEHNE Pa3IUYHBIX 3JIEKTPOMOHTAXKHBIX
onepauuii. BeilmosHEHNE NEMOHTaXa CXEM C HAaBECHBIM M II€YAaTHBIM MOHTAXOM.
N3roToBneHne HaBeCHOr0O MOHTaka M Bs3Kaxryta. [loaroroBka mpoBonoB u kabeneit
K MOHTaXYy, 3aJIeJIka MOHTQKHBIX MPOBOJIOB KOJbI[AMU M KaOEIbHBIM HAKOHEYHHKOM.
N3roropnenne T€1€BU3NOHHOTO Kalesl.

3 OCHOBBI IJ1EKTPOTEXHUKH.

Teopusi: lloHATHE O CTPOCHUH BEILIECTBA, DJIEKTPUUECKOM TOKE M €ro ACHUCTBUSX.
'anpBaHnueckuii 31eMEHT U OaTapes SJIEMEHTOB- HMCTOYHHKM MOCTOSHHOIO TOKa.
OCHOBHBIE JIEKTPUYECKHUE BEIMUYUHBI(HANPSKEHHUE, CHJIa TOKA, COMPOTUBIICHHUE). 3aKOH
Oma s yyactka nenu. [IoHsTHE O ITEpEMEHHOM TOKE M €ro OCHOBHBIX MapameTpax.
Hasnauenune u HCHIONIB30BaHHE TECTEpPa B PAAUOIIOOMTENHCKOM MpPaKTHKE, MpaBHiia
paboThI ¢ TECTEPOM

IIpakTuueckass pabGora: l3mMepeHHE OCHOBHBIX JJIEKTPUYECKUX BEIWYHUH C
nomo1ikio Tecrepa. Coopka cxeMbl KapMaHHOTO (OHAPS, ONpEIeTICHUE HANPSHKESHUS



Oartapeiikyd, W3MEpEeHWE CHJIBI TOKa NPH HM3MEHCHWW BEJIWYUHBI  COINPOTUBIICHUS
Harpy3kd WJIH KOJHMYECTBA JJICKTPUUECKUX JIAMIIOUEK, pacueT CONMPOTHBICHUS Ha
y9acTKax IEIH.

4 PaiHOKOMIIOHEHTDI.

Teopusi:  Pe3ucrtopsl. CtpykTypa pE3UCTOPOB. OcHOBHBIE apamMeTpsl,
Kiaccudukanus U MapkupoBka. Hasnauenwme rpaduyeckoe 0003HAUCHUE W €IWHUIIBI
N3MEPCHUS.

Konnencaropel. Buasl KOHIEHCATOPOB M MX CTPYKTypa. Ha3zHaueHue KOHAEHCATOPOB,
OCHOBHBIE  TIapaMeTphl, = MapKUpPOBKA,  COUHUIBI  HU3MEPEHHs,  rpaduueckoe
o003HaueHHeE.

Karymkun wnayktuBHOcTH. Krnaccudukanums karymexk WHIYKTHBHOCTH, ux
CTPYKTypa, OCHOBHBIC CBOWCTBA, Ha3HAuUC€HHE, MAPKHUPOBKA W EAWHUIBI HU3MEPECHHUS
Tpanchopmatopsl u aBTOTpaHchopmatopbl. CTpyKTypa, Ha3HAuYCHUE, MPUHIIHI
paboTel, Tpaduueckoe  obOo3HaueHuWe. MeToauMKa ~ MPOBEPKH  MCIPABHOCTHU
Tpancpopmaropa. Kommyranmonusie ycrpoiictBa. HaszHauenuwe, kimaccuduxams,
rpaduueckoe 0603HaUCHUE.

IIpakTnueckass padora-UteHne HOMHHAJIOB pagUOdJIEMEHTOB, OTpabOTKa UX
rpaduuecknx o6o3HaueHuid. IIpoBepka WCHpPaBHOCTH paauolieMeHTOB. HamoTka
KaTylIeK WHIYKTUBHOCTH [UIsl 3aJlaHHOTO 4YacTOTHOro auama3oHa. CocTaBieHHE

Kacchl ~ pe3uctopoB  mo  HomuHaiaMm.  IIpoBepka paborocniocodHOCTH
TpaHC(OPMATOPOB U OINPEIEIICHUE BBIXOJHBIX HANPSKEHUH BTOPUYHOM OOMOTKH
TpaHcopMaTropa ¢ MnoMolblo Tectepa. OmbIThl € KOMMYTallMOHHBIMU
YCTPOMCTBAMMU.

HOI[60p CXEM IJIs1 BBIINMOJIHCHUSI MHAUBUAYAJIbHBIX 3aJIaHUH.

S IlorynpoBOAHMKOBBIE YCTPOMCTBA.

Teopusi:  OcHOBHbIE  CBOIICTBA  MOJYNPOBOJHUKOB,  IPUMEHEHHME  HUX B
paanosnekTpoHuke. CoBpeMEHHbIE HAIpaBICHUS B PagUO3JICKTPOHUKE.
[TonynpoBognukoBble auonabl. CTpykTypa JMOAOB, KilacCU(HUKALMS, OCHOBHBIE
CBOIICTBa, Ha3HaueHue, rpaduueckoe 00O3HaAUEHNE, MAPKUPOBKAa. MeTouKa NpoBepKU
UCIIPaBHOCTHU JTMO/IOB.

Crabunutponsl u crtabuctopsl. OCHOBHBIE CBOICTBa, Ha3HAu€HUE, TrpapuUecKoe
0003HaYeHUE, MAPKUPOBKA. MeToa1Ka NPOBEPKHU.

Tupucropsl. CTpyKTypa, NpUHUUII pabOThl, HA3HAYEHUE, MapKUPOBKA, IpapuuecKkoe
o0o3HayeHue. MeToauka MpoBepKH UCIIPABHOCTH.

Bapukansl. CTpykTypa, NpuHIMI paboThl, Ha3HAUEHHE, MAapKUPOBKa U rpaduyeckoe
o0o3HaYeHUE.

bunonspusie u mosesble TpaH3ucTOopbl. CTpyKTypa, NPUHLUN PabOThI, MapKUPOBKA,
Ha3HaueHue, rpaduyeckoe oOo3HaueHHe. Meroauka TPOBEPKU  HCIPABHOCTH
TPAH3UCTOPOB U UX B3aUMO3aMEHSIEMOCTb.

OnTO37€KTPOHHBIE yCTpOiiCcTBa: dboToano b, (bOTORIEMEHTHI, OIITPOHBI,
CBeTOM3IIyJaromue auonabl. ['paduueckoe o0o3HaYeHNE, HA3HAYCHHUE, PUHIIAT PAOOTHI
Y MapKUpPOBKa.

IIpakTnueckass pa6ora. IlpoBepka ucmpaBHOCTH paauo3neMeHTOB. HMccnenoBaHue
CBOWCTB JIMO/1A.



HccnenoBanne CBOWCTB THPHUCTOPA, IMTPOBEPKA UCIPABHOCTH.
Onpenenenne  IOKOJIEBKH  TPAH3UCTOPOB, CXEMbl  BKJIOUEHHS  TPAH3UCTOPOB.
N3roToBnenue TpaH3UCTOPHOTO MPOOHUKA.
Broimonnenne  nmaGopaTopHbIX — pabOT MO  pPa3iIUYHBIM  TOJYHIPOBOAHHUKOBBIM
YCTPOWCTBaM.
BrinosiHEHME TECTOBBIX 3aJaHUM.
6 TexHosornueckue mpouecchbl COOPKH CXeM NMPOCTHIX MPOOHMKOB UI€HEPATOPOB
METO/J0M MeYATHOIr0 MOHTAaKA
Teopusi: Bunpl nedatHoro montaxka. Crioco0 M3roToBieHUs (XMMUYECKUN CIIOCO0,
MEXaHHYECKHil Ccrmoco0, MeToj] mepeHoca). TeXHONOrwsT W3TOTOBICHHUS TEYaTHOM
MJIaThl XUMUYECKHM CTIOCOOOM.
Meroanka MOATOTOBKU IMEYATHBIX IJIAT K MOHTaXY, YCTAHOBKM HaBECHBIX3JIEMEHTOB,
naiika 3JeMEHTOB Ha MedYaTHbIC MIaThl. Pa30op MPUHIMIHUANIBHBIX CXEM Ppa3IUYHBIX
MPOOHUKOB I TIPOBEPKH PAIMOIJIEMEHTOB M cXeM. Ha3HaueHne W MPUHIIMI
paboThl  JaHHBIX YCTpOMCTB. Pa30op  NPUHUMIHAIBHBIX  CXEM  MPOCTEHIIUX
reHepaTopoB. Ha3zHaueHue NaHHBIXYCTPOMCTB, NPUHIIUI PAOOTHI.
N3yuenue npUHIMIUATBLHON CXEMBbI IETEKTOPHOTO MPUEMHUKA, TPUHIIUIIPAOOTHI.
IpakTuyeckas padora: 3rotoBieHHe 3CKHU3a NMEYATHON MJIaThl MO BBIOpAHHOMN
NPUHLUIUAIIBHON CXEME.
[lepeHoc »cku3a meyaTHOM IUIAThl HAa (DOJBCUPOBAHHBIM T'E€TUHAKC, CBEpJICHUE
OTBEPCTHUH NOJ PAAUOIIEMEHTBI. TpaBlIeHUE TIATHI.
IloaroroBka ne4aTHOW IUIATHI U BBIBOJOB PAJAMO3JIEMEHTOB K MOHTAXKY.
YcraHOBKa paiO3JIEMEHTOB Ha [IE€YaTHOM IUIATE U UX NAMKa.
BbiOop cxeMbl Uil BBIOJIHEHMS WHJMBHUJYaJIbHOIO 3a/laHUs, BbIUEpPUMBAHUE
BbIOPAHHOU CXEMBI.
[lonGop paamodneMeHTOB, MpoBepka HUX uchpaBHOcTH. lloaroroBka maTsl Ajs
HABECHOI'O0 WJIM II€YaTHOI'O MOHTaXa. Y CTAaHOBKA PAaJMORIEMEHTOB M IAHKa CXEMBI.
[IpoBepka pabOTOCTIOCOOHOCTH CXEMBI U YCTPAHEHUE OLIMOOK MPUHEOOXOIUMOCTH.

7 UCTOYHMKHN NMUTAHUSA.
Teopusi: CTpykTypHas cxemMa M Ha3HAY€HHE OCHOBHBIX OJIOKOB IPOCTOro OJ0Ka
nutaHus. CTpyKTypHas cXeMa U Ha3HaueHHE UMITYJIbCHOTO OJ0Ka MUTaHUS.
[Tpuniyn paboTsl 0AHONONYIEPUOAHOTO BhIpsAMUTENs. [IpuHuunm paboTel MOCTOBOIA
CXEMBI BBIIPSIMUTES.
Tunel 1 Ha3HaueHue criaxuBaromux (uiabTpoB. [IpuHIUD pabGoThIIapaMeTPUUECKOTO
Y KOMIIEHCAIIHOHHOTO CTAaOMJIN3aTOPOB HAIPSKEHUS.
OcCHOBHBIE HEUCHPABHOCTH OJIOKOB MUTaHUS. MeToauKa TPOBEPKHM M IMOUCKA
HEUCIIPaBHOCTH B OJIOKaX MUTAHUSI.
IIpakTnueckass padora: UreHue NPUHLUMIKAIBHBIX CXEM PA3JIMYHBIX OJOKOB
nutanust. OTBEThI HA KOHTPOJIBHBIE BOIIPOCHI U BBIIIOJIHEHUE TECTOBBIX 3aaHUI
[TonOop cxembl O0Ka MUTAHUS Ui ATbHEHIIETr0 U3rOTOBICHUS.
N3roTtoBnenue scku3a MeyaTHOM IuiaThl U moadop naertaneil. M3roromieHue neyaTHoOU
IUIAaTHI.
YcraHoBKa M manka paguodJIEMEHTOB.
COopka perynmupyemMblIX U HEperyjiupyeMbiX OJIOKOB muTaHus. PerynupoBka u
ucrbpITaHue 0J0KOB nuTaHus. M3rotosnenue kopmyca s 6J10Ka MUTaHUS.



[IpoBepka W TOWCK HEUCIPABHOCTEH B MPOMBIIUICHHBIX 00pa3ax HCTOYHUKOB
MUTAHUA.

8 Ycuwiurenu 3BykoBO#l 4acTOTHI.
Teopusi: Cxema w mpuHIUI PabOTHI TpoCTeWmero kackaga ycuieHus. OCHOBHBIC
nmapamMeTpsl ycuiauTenei. TepMocTaOuau3amnus B YCHIIUTEISAX.
OpnHOKacKagHbIE CXEMbI YCHIIMTENICH, TMPUHOWN pPaOOThl, HA3HAYCHHE JCTajCi.

JIByXTakTHBIE  CXEMBI YCUJIUTEIIEH, IIPUHLIUI paboTHI, CpaBHUTEIbHAS
xapaktepuctuka. OmnepanMoHHbIC YCWIMTENIH, NPUHIUN paboTel. OOpaTHBIE CBA3U B
YCUJIUTEIISX.

Meroanka npoBEpKU UCIPABHOCTH YCHIIUTEIIS.
IIpakTnueckass  padora: Ilogbop cxembl  ycwiuTenss ¥ BBIYEPUMBAHUC
MPUHUUIHAIBHON cXeMbl. UTeHNE NPUHUUITUATBHBIX CXEM PA3JIMYHbIX YCUIUTENEH.
COopka mpocToro Kackaja yCWJICHHUs C UCTI0JIb30BAHUEM MEYaTHOTO UM HABECHOTO
MoHTaxa. [Tlon6op pamnol’ieMeHTOB U X POBEPKA UCTIPABHOCTH.
[TpoBepka paboTOCIIOCOOHOCTH, HACTPOIKA, CHATHE OCHOBHBIXXAPAKTEPUCTHK.
BrinosHeHrne TeCTOBBIX WIIM KOHTPOJIBHBIX 3aJJaHUM.

9 UnTerpajibHble MUKPOCXEMBbI.
Teopusi: MuTerpasibHasi MHUKpPOCXEMa- MHUHHUATIOPHOE JJIEKTPOHHOE YCTPOUCTBO.
TexHoMOrus M3rOTOBJICHUS MHUKpPOcXeM (IJICHOYHbIE, MOJYNPOBOJHUKOBBIE U
THOPUIHBIC).
Bunei u  wiaccudukanus — MHUKPOCXEM, MX  IPUMEHEHHE B  COBPEMEHHOM
paaMOlNIEKTpOHUKE. MapKUupoBKa MHKPOCXEM, B3aUMO3aMEHSIEMOCTb, CTPYKTypa
MHUKPOCXEM.
IpakTnyeckas padora: Pabora co crnpaBOYHON JIUTEpaTypOd MO MHUKPOCXEMaM.
Cb6opka mnpocroro resHeparopa Ha wmukpocxeme cepuu KI176JIA7. UcnbiTanue
reeparopa. 3aMeHa MUKpPOCXEMBbI U JOpabOTKa CXEeMbI FTeHepaTopa.

10 U3mepurtesibHbIe MPUOOPDI.
Teopusi: Hasnauenne u ctpykrypa ocummiorpada. HazHaueHne OCHOBHBIX OpraHOB
perynupoBaHus. HasnaueHue u cTpykTypa uactoroMepa. Ha3zHaueHHe OCHOBHBIX
OpraHoB peryiaupoBaHus. Ha3zHaueHue u CTpyKTypa Te€HepaTopa CTaHJIApPTHBIX
CUTHAJIOB.
OcHOBHbIE TOTPEIIHOCTH HU3MEPUTENbHBIX NpuOOpoB. Mertoauka paboOTBl C
M3MEPUTENILHOM almnapaTypou.
IIpakTnueckass padora: IloaroroBka k pabore ocummiorpada. CHATHE OCHOBHBIX
XapaKTEPUCTUK YCUIIUTEIEH U Pa3INYHBIX CXEM.
[lonrotroBka k pabore reHepatopa, pabotra ¢ reHeparopoM. lloaroroska
gacToToMeTpa K pabote. PaboTa ¢ yactToromeTpom.
Pacuer a0coOTHON M MPUBEACHHOW MOTIPEIIHOCTEN.

11 OcHoBbI HU(PPOBOI CXEMOTEXHUKH.
Teopusi: OcHoBel anrebpel bynsa. IlepeBox necsTHYHOTO KOJa B JABOUYHBIM.
Apudpmernyeckue IEHCTBUS B IBOUYHOM KOJIE.
KoMOuHamonsbsie cxeMbl: MUQPPaToOpsl, AHIUPPATOPBI, CYMMATOPHI.
Haznauenue, rpaguueckoe o003Hau€HUE, CTPYKTypa W MPUHLUI paboThl mudpaTopa
u gemudparopa. HaszHauenue, CTpykTypa M NOpUHLOUN PpabOTBl CyMMaropa u
KOMITapaTopa.



Cxembl ¢ TaMATHIO(KPATKO): TPUITEPHI, CUETUUKH, PETUCTPBl. CTPYKTypa W MPUHIIUI
paboTel Tpurrepa Ha TpaH3uctopax, RS-tpurrepa. CTpykTypa W mpuHIUI pabOTHI
CUHXPOHHOTO U JABYXTakTHOTO RS-tpurrepoB. CrTpykTypa W TpUHIUI pabOTHI
CYETUYUKOB U PETUCTPOB.
IIpakTtuyeckas padora: IlepeBoa necsTHYHOro Kojaa B JABOMYHBIA. (CocTaBlieHHE
tabmun uctuHHOCTU. CocTaBieHue cxeMm Immdparopa u aemmdparopa. YUrteHue
MPUHIUITHAIBHBIX CXEM Ha IU(PPOBBIX dJIEMEHTaX.
CbOopka cxeM C wuCHoJdb30BaHHMEeM MHUKpocxem cepum: K176, K561 wu T.1.
Brimonnenue KOHTPOJNILHON paboThl Mo IU(poBON cxemoTexHuke. Jlormueckue
aneMeHThl «», « 1INy, «HE.

12 Crpykrypa miaargopmsl Arduino.
Teopusi: Buapl, HazHaueHus u  cTpykTypa Mmiatel  Arduino.  CTpykTypa
POOOTH3UPOBAHHBIX YCTPOMCTB, CIIOCOOBI yIIPaBIEHUS POOOTOM.
IpakTuyeckas padora: IloaknoueHue pa3IMYHbIX AATYMKOB K Arduino.
JleMoHCTpaIusi BO3MOXKHOCTEH poOoToB Ha miatrgopme Arduino.

13 3akiouuTe/IbHOE 3aHSITHE.

VYyacTtre B TEXHUYECKOU HUI'pC HUJINM BBIIIOJHCHUC TCCTOBOI'O 3a/IaHUS.



3.  YciaoBus peajqu3anuy nNporpamMmmbl

Jljist ycnienrHoi peanu3anuy IporpaMMbl HEOOXOIUMBI:

1. [Tomemenne, oTBOAMMOE MJIsi 3aHATUH, JOJKHO OTBEYaTh CAHUTAPHO-
TUTUCHUYECKUM TPEOOBAHUSM: OBITh CYXHM, CBETJIbIM, TEIMIBIM, C €CTECTBEHHBIM
JOCTYIIOM BO3JyXa, XOpPOUIEW BEHTWISLMUEH, C IUIOMIAAbI0, JTOCTATOYHOM JIJIs
MPOBEACHUS 3aHATUM rpynibl B 12-15 yenosek. /[ mpoBeTpuBaHUS ITOMEMICHUN
JTOJDKHBI  OBITh  MpenycMoTpeHbl  (oprouku. IIpoBeTpuBaHHWE IOMEIICHHIMA
MPOUCXOIUT B IIEPEPHIBE MEKY 3aHATHUSIMU.

2. OOmiee ocBelieHHe KaOWHETa Jydile oOecleuyuBaTh JHOMHUHECIIEHTHBIMU
JaMIIaMU B MIEpUOJ, KOT/1a HEBO3MOKHO €CTECTBEHHOE OCBEIICHUE.

3. PaGouwe CTOJBI U CTYJIbS IOJKHBI COOTBETCTBOBATH POCTOBBIM HOPMAaM.

4. CnenuansHoe obopynoBanue: [1K, nsmepurenbHas Texuuka, 000pyaoBaHue
JUISL TIAKH, CIIECAPHBIA HHCTPYMEHT.

5. Marepuansl: HaboOpbl (GIOCOB W TMPUIOS, HAOOPHI KOHCTPYKTOPBI JJIst

cOOpKH, ciecapHblii HHCTPYMEHT, MAaKETHBIE TIAThI

4. DopMBbI ATTECTAUU

B pe3ynbrate 0cBo€HUA MPOrpaMMbl MPOUCXOIUT PA3BUTHE TUYHOCTHBIX KAYECTB,
OOILIEKYIbTYPHBIX U CIHEUUAJIBbHBIX 3HAHWI, YMEHHUN W HaBBIKOB, paclIUpeHUe
ONbITa TBOPYECKOW JAEATENIbHOCTA. KOHTpOAb WM MNpPOBEPKA PE3YJIbTATOB
00y4YeHHUSs SABISETCS 00s3aTeIbHBIM KOMIIOHEHTOM TIpoIiecca 00y4eHUs: KOHTPOJIb
uMeeT 00pa30BaTeNIbHYI0, BOCIIUTATEbHYIO U Pa3BUBAIONIYIO (DYHKIUU.

BBoaHBIN KOHTPOJIB: MPOBOJAUTCS MEAArOTOM C IEJIbI0 BBISBICHHS CIIOCOOHOCTEH
00yJaromumxcs.

Texkymuii - 3T0O CUCTEMAaTUYECKasi MPOBEPKA YCBOCHUS 3HAHUM, YMEHUM, HABBIKOB
Ha KaXJI0M 3aHSATHU. TemMaTudecKuil KOHTPOJIb ONepaTUBEH, THOOK, pa3HOOOpa3eH
o MeToaam u ¢popmaM (yCTHBIN, TUCbMEHHBIN, HAOJIIO/ICHHUE, IPOUTPHIBAHUE).
Ilepponnyeckuil KOHTPOJIb - OCYIUECTBISAECTCA IIOCIE H3YYEHHUS] KPYIIHBIX
pa3aenoB IPOrpaMMBl.

WToroBbIit KOHTPOIb IPOBOJUTCS B KOHIIE YU€OHOTO TOJa.

KpoMe 3HaHMiIl, yMEHMH W HaBBIKOB, COJEPKAHHEM IMPOBEPKU JOCTUKEHUU
ABJISIETCSI COLMAJbHOE M OOILENCHUXOJOTMYECKOe pa3BUTUE OOyHarOUIUXCH,
MOCKOJIBKY peanu3alus MOporpaMMbl HE TOJBKO (OPMHUpPYET 3HaAHUS, HO H
BOCIIUTHIBAET U PA3BUBACT.

S.  OueHoOYHbIEe MATEPHUAJBI

Yyamuiicss Ha KOHTPOJIbHO-IIPOBEPOYHOM MEPONPUATHU OLEHUBACTCSA OJHOM W3
CIEAYIOIINX OLEHOK: «3aUYTEHO» U «HE 3aUYTCHO».

Kpurepun BeICTaBIEHUS OLEHKN «3a4TEHOM:

. OUEHKN «3a4YTEHO» 3aCly’)KMBACT YyYallUMCs, MOKAa3aBIIMK BCECTOPOHHEE,
CUCTEMATUYECKOE U II1y0OKOe 3HaHME y4eOHOro MaTepuana, yMEIIii CBOOOIHO



BBITIOJIHATH 3a1aHUs, IPETYCMOTPEHHBIE POTrPAMMOM.

. OueHKa «3a4TE€HO» BBICTABIIETCS y4alllUMCS, MOKa3aBIIMM ITOJTHOE 3HAHHE

y4eOHOT0 MaTepualia, YCIeIIHO BBIMOIHSIOMIUM MPEAYCMOTPEHHBIE B IIpOrpamMme

3aJJaHUs], JEMOHCTPUPYIOIIME CUCTEMATUYECKUI XapaKTEP 3HAHUM T10 IIPEIAMETY.

. OLeHKON «3a4TeHO» OLCHUBAIOTCS ydalluecs, II0Ka3aBIIWE 3HaHUE

OCHOBHOIO y4eOHOro Marepuajia B MHHUMaJIbHO HEOOXOAMMOM o0beMme,

CIIPABJISIFOIIMXCS C BBIIOJHEHUEM 3aJaHHUM, MPETYCMOTPEHHBIX MPOTPAMMOM, HO

JNONYCTUBUIMM TOTPEIIHOCTA MPHU BBINOJHEHUH KOHTPOJBHBIX 3aJaHUM, HE

HOCAIIME NPUHLMUIIMAIBHOTO XapakTepa, KOrjJa YCTAHOBJIEHO, YTO YyYalllMHCA

o0JyiajjaeT HEOOXOAUMBIMU 3HAHUSIMU IS TIOCIEYIOIIET0 YCTPAHEHUS YKa3aHHbBIX

NOTPEIIHOCTEN MOJI PYKOBOACTBOM IT€1arora.

Kpurepuu BrICTaBICHUSI OLEHKH «HE 3aYTEHO»:

. OueHka «HE 3a4YTEHO» BBICTABIISIETCA y4alIMMCS, MOKA3aBIIMM MPOOEsbl B

3HaHUSAX OCHOBHOIO Yy4eOHOro Mmarepuasna, JOMYCKaIOMIUM MPUHIIUIUAIBHbBIC

OIIMOKHU B BBITIOJIHEHUH MPEAYCMOTPEHHBIX MPOrpamMMon 3aaanuil. Takoil OlleHKH
3aCIyKUBAIOT pe3yabTaThlyyalnuxcs, HOCSLIHE

HECUCTEMATU3UPOBAHHBIN, OTPBIBOYHBIN, IOBEPXHOCTHBIN XapaKTep.

6. MeToanuyeckue MaTepuaJIbl

Harnsaasie mocoous:

. CXEMBI, TaOJHUIIbI, HJUTIOCTPALIUM, BUACO- U (hOTOMATEPHUAIBI;
Pa3zparounsiii MaTepuai:

. KapTOYKH C 3aJaHUSIMU;

JInarHoCTUYECKU MHCTPYMEHTAPUI

. TEKCThI KOHTPOJIBHBIX padoT,

. KOHTPOJIbHO-IIPOBEPOYHBIE HOPMATHUBHI,

. OIPOCHUKH,

. TECTBHI,

. ITPOTOKOJIBI;

[lepcrieKTUBHBIN MJIaH PaOOTHI Meaarora.

7. MarepuajibHO-TeXHHYECKOe O0ecledyeHue:

— KaOWHET ISl DJIEKTPOTEXHUUECKUX 3aHITHI, 000pYI0OBAaHHBIA B COOTBETCTBUU C
tpeboBanusimu CanllunH 2.4.3172-14;

— INCPCOHAJIBHBIC NMAAJIIBHUKHU IO KOJIHUYCCTBY YUAIIUXCA

— U3MEpUTENIbHbIE TPUOOPHI (MYJbTUMETP, TOKOBbIE KJEIHU C OECKOHTAKTHBIM
JaTYUKOM TOKa, OMMETp, ocuuiorpad);

— paauoaeTau;
— KoMIieKTsl Arduino
— 3JIEKTPOMHCTPYMEHT (Apeib, HAXKAAK);

— clleCapHbIi UHCTPYMEHT (MAacCaTUXH, OTBEPTKH, OOKOPE3bl, HOXKHUIIBI U TII.).
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