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IosicHUTeIbHASL 3aMHCKA
HacTtodmas nporpamma paspaboTaHa ¢ YUETOM:

o QOenepanbHOro 3akoHa «0O6 obpaszosanuu B Poccuiickolt @enepanmny ot
29.12.2012 1. No273-073,

KoHuenuun pa3putusd OOMNOJHUTENBHOrO oOpazoBaHusa Jereil  (PacmopsokeHue
ITpaputennctBa Poccuiickoit ®enepaunn ot4 ceHTaAOpa 2014 r. Ne 1726-p);
IToctanoBneHus ['MABHOTO TrOCYAAPCTBEHHOIO CAHWUTAPHOTO Bpaya PO ot
04.07.2014 r. Ne 41 «O06 yreepxxkaenun CanlluH 2.4.3172-14 «CanurapHo-
SMUACMHUONIOTHICCKAE TPEeOOBAHMA K YCIPONMCTBY, COACPXKAHMIO U OPTaHM3ALMU
poxkuaMa  paboTel  00ICOOPA3OBATCIIBHEIX  OPTAaHW3AlMil  IOMOJIHUTEIBHOTO
o0pasoBaHus geteii»;

[Ipukaza MunuctepcTea oOpazoBanna U HayKH Poccuiickoii ®eaepauuu Ne 196 ot 9
HOSAOpSA 2018 r. «O0 yreepkaeHun Ilopdaka opraHuzauud u
OCYIIECTBNEHHA  00pa3oBaTeNbHON  AEATENBHOCTH MO  ACTOJHUTENbHBIM
o0meo0pa3oBaTeNbHBIM POrpaMMam»

ITucema ot 18 HOAOpa 2015 roga Ne (09-3242 MunHucrepcTBa 00pa3oBaHuA HHAYKH
Poccuiickoii ®enepauym «ITo MpoeKTUPOBAHUIO JOMOJHUTENBHBIX O0MEPAa3BUBAIOLIHX
OporpaMMax (BKJIOYAA Pa3HOYPOBHCBBIC NPOIPAMMBI)»

o [lopsaka OpraHM3alMi M OCYUIECTBJICHHA O0pa3OBATCIBHON CATENBHOCTH IO
JOTMOMHUTSIBHBIM  001ICO0pa3oBaTeIbHBIM — TporpaMMaM B MyHMImnaasHOM
ABTOHOMHOM 00meo0pasoBareibHOM yupexacHun «Cpeansas o6meodpazoBaTeiibHAA
mkoja Ne 13, yTBepiKIEHHOTO TpHKa3oM OT 25 nexadpsa 2018 .

e Ycrapa MAOY «COILI Nel3».

Hoeuzna u Omanuumenvusie ocodennocmii RPOZPAMMEBL.

DNeKTpOHHKA M  PagHOdIEKTPOHHKA  SABJIAIOTCA  MEpPedOBBIMH  TEXHOJOTHSAMH,
3aMOJHAIOMIMME COBPEMEHHYIO JKH3HE YeNloBeka. B 0CHOBE 21eKTPOHHKH JIe)KaT 3HAHHS
00 »anekTpHueckux mnponeccax. Ha ceromHANIHWIA 1¢HE TPYJAHO NPEACTaBUTH padoTy
MHPOKOTO Kpyra M3AC/Huil 0¢3 MICKTPOHHOTO YIPABJICHHA, CO3/IAHHBIX W YIIPABIACMBIX
¢ MOMOIIBI0 KOMIBIOTepa. Ele Gonee MHpPOKOMY pacmpOCTPaHEHHIO COBpeMeHHas
ANEKTPOHHKA TIONYYHIAa B TIPOHU3BOACTBEHHOH cdepe B CBA3H ¢ TIpHUMEHEHHEM
KOHTPOJJIEPHOTO  YMPABJCHUA.,  OJCKTPOHMKA UM 3JICKTPOHHBIC  YCTpOIiCTBa
UCTIONB3YIOTCA BO BCEX OTPACAX HAYKH, TEXHUKH, MEAULUHBI, B KOMMEPYECKONH U
yTpaBleHIeCKOi AeATeNbHOCTH.

Hanpasaenue npocpammusr -  JlonoyHuTebHAsA — 00e00pa3oBaTeIbHA
o0lIepas3BHUBaOIIAs TPOTpaMMa «PamnosIeKTPOHHKA) HMEET
TEXHHYECKYIO HalPaBIeHHOCTD, HAMMPaBJIeHHE MPOTpaMMBI NTEKTPOHHKA.

Axmyarsnocms  -IlpennaraeMasd TmporpaMMa  OMpeeNieTcd  COMHaIbHBIM
3ampocoM, TaK Kak Bce OONblIe COBpeMeHHAs NMPOMBIIUIEHHOCTH H 3KOHOMHKA B
LeTIOM HYKIAIOTCA B TEXHHUECKH MOATOTOBIEHHBIX CIIENHAIHCTAX, CTIOCOOHRIX pellaTh
CIIOXKHBEIE  TEXHOJOTHUeCKHe 3ajauH, padoTaTh €O  CIOXKHOH  DNIEKTPOHHOM
Anmnaparypon, NPOU3BOAUTH TY AlIIAPATYPY U OCYIIECTBIIATE €€ PCMOHT,



Iledazozuueckan yenecoobpaznocmp — 3aKIMOYAETCA B CO3AAHUN YCIOBHH A
MpPOABNEHUS YYAlIMMHCA TBOPYECTBA, WHHULMATHUBHL, (POPMHUPOBAHHUA HABBIKOB
caMOOpraHu3auuy, caMoOO0CHY)KUBaHUA, KOMMYHHKAUHU, MONYYEHHH HOBBIX H
3aKpenieHHH UMEFOIIMXCcA 3HAaHU I B 00nacTy unpoBoii U paguo3NneKTPOHHKH.
Pe3ynpTaTtoM OCBOGHMSA NPOrpaMMBl ABILIIOTCA HE TOJNBKO 3HAHUA, HO W HABBIKA
npodeccHOHANBHOH AeATENBHOCTH.

Aopecam npozpammi

- Bo3pacT oOyuaronmxcsa 15-17 ner, xenawipx monpodoBate ¢eds B 3TOL
chepe NeATCITBHOCTH.

Obvem u cpoxu yceoenus npozpammol, pexcum 3auamuii - Ilporpamma
paccuntana Ha 1 rox oOyuenus, 136 yueGHBIX yacoB. Beero 4 vaca B HEACTIO - 2pa3a
B HEJEINIO MO 2 aKaJeMUYECKNX Yaca, ¢ mepeMeHoi 10 MHHYT.

YUuTBIBag BBICOKYIO CTEMEHb CJIOKHOCTH  paloThl, CBSI3aHHYIO C
WICKTPHYECKUM  TOKOM, €  HMCIOJIB30BAHMEM  PA3IMUHOH  H3MEPUTCIIBHOH
anmaparypel, pPa3IMYHBIX MOHTAKHBIX WHCTPYMEHTOB H MNPUCIOCOONCHMH, TO
BO3HHMKACT HEOOXOUMOCTE MOCTOAHHOTO KOHTPOJI1 HaZl pabOTON yyalmxcs.

[TooTOMYy KONMHYECTBO Y4YalMXCA HA 3aHATUAX ¢ TMOBBIMIEHHONH OMNACHOCTBIO HE
JOJDKHO MpeBBILAaTh 8-10 yenosek.

ITo ¢opMe opraHuzamu o0pa3oBaTENBPHOTO TpoLiecca  TPEaYCMOTPEHBI
IPYNNOBBIC, HHAUBHAY ATBHBIC 3aHATHS, B MAIBIX NOATPYNNAX u T.A4. Buasl 3ansaTui
10 NPOrPaMME ONPEACIIAIOTCA COACPKAHNEM KOHKPETHOM TEMBI, HCIIOJIB3YHOTCH:

- TCOPETUUECKOS 3aHATHE, [A€ MOIYT OBITh HCIOJNB30BAHBl TAaKHE
TEXHONOTHN KakK O0BACHUTEIbHO-WLTIOCTPATHBHBIE, UCCIEAOBATENBCKUE, MPOSKTHOTO
00yueHus1, THPOPMAIUOHHO-KOMMYHUKATUBHBIC, [TOUCKOBBIC, UTPOBBIC U T. 1.,

— MPAKTHYECKOE 3aHATHE,

— nabopaTopHele paboTEI,

— CaMOCTOATENBHAA paboTa;

— BBICTABKH,

— 3AIUTA MPOCKTOB U T. 1.

IHeab H 327444 NPOTPAMMbI

Ile/b 10 TAHHOM NPOrPaMMBbI ABJISIETCH. — PA3BUTHE TBOPUCCKHUX CITOCOOHOCTEEH
HAYYHO- TEXHUAUECKOM HAIpPaBJICHHOCTH H dopMHpOBaHUE PaHHETO
npodheCCHOHATBHOTO  CAMOOMPENCHCHUA O0yJaloumMxcss B ¢epe MHKCHEPHOMH
ICKTPOHHKH,

3anaum:
IIpeomemnsie 3a0aun

hopmuposanue y yuauuxca SHanuil.

— B 00J1aCTH PAAHOTEXHUKH U 3JICKTPOHHKM,
— O BUJAX PAJHONICKTPOHHBIX YCTPOHCTB,
— 0 METOAAX PaINOKOHCTPYUPOBAHHA U MPOEKTHPOBAHNA,



— 00 yCNnOBHBIX 0003HAYCHUAX H TSPMHHOJIOTMH PATHOTCXHHKH,
— 0 TEXHHUKE O€30TIACHOCTH IMPH PadoTe ¢ HIEKTPOOOOPY IOBAHUCM.,
GOpMUPOBAHUE Y VHAUUNCA YMEHULL!
—paGorath ¢  wHpOpMAIMOHHBIMEH  pecypcamu  (MIHTEpHET,  KOMIIBIOTED,
pagHoanmnapaTypa, TEXHHIeCKas H CIPaBOuHas JHTepaTypa);

— MPOBOAUTL aHaMW3 paloTHl paJuO amnmaparypel, ONpPEAcieHHEe HX Ha3HAYeHUs |
CBOWCTBA,

— HaOMOAaTh TEXHOJNOTMYECKHE MPOLIECCH], TPOSKTHPOBATh TEXHHUYECKHE YCTPOICTBA,
BBITIONHATE OMBITEI U TPOU3BOANTH SKCIEpHMEHTaNbHbIE PaboTHl ¢ HCMOJNb30BAHUEM
KOHTPOJIEHO-H3MEPUTENBHBIX TPHOOPOE;

— MPOCKTUPOBATh MCCICAOBATCIIBCKYI) JICATCIIBHOCTE  (U3TOTABIMBATE TEXHUUECKUE
YCTpOICTBA U PHOOPEI ),

— MOJIb30BAThCA MCTOAAMHM HAYYHOrO TIO3HAHHA MPUPOAB], (PU3HUECKUX TIPOIIECCOB,
HaOMOAATh ABJICHUA, CTPOUTH MOACHH, (HOpMYyIHMPOBaTh NPOONECMBI, BHIABHUTATE H
JOKA3HBATh THIIOTE3HI,

— YHTATh PAAHOCXCMBI,
— QUCHHUBATE KAUCCTBO BHIIOJHCHHBIX paﬁoT;

— NPHUMEHATE TCOPETHUYCCKHE 3HAHHA PagHOTCXHHKH Ha IMIPaKTHKE, B MOBCETHEBHOM
JKH3HH

Juunocmnie 3a0aui:
opmuposarive y obyuarouuxcs

— OEHHOCTHBIX OPHEHTHPOE B obnactn H&quO-TeXHquCKOﬁ HarpaBJI€HHOCTH,

— MO3HABATCIIFHBIX ~ HMHTEPECOB, TCXHUYECKOTO  MBIIUICHHA,  MPOCTPAHCTBCHHOE
BOOOPaXCHNA, VHTEJUICKTY AJIbHBIX, TBOPUYCCKHX, KOMMYHUKATHBHBIX U
OpPTaHU3aTOPCKUX CMIOCOOHOCTEIH;

— YMCHHA paboTtaThk ¢ HHPOPMALINE;

— KYJIbTYPbI OOIICHNS;

— MOTPeOHOCTH CaMOCTOATENILHO BECTH MONUCK PEIIEHH pa3IMIHBIX TEXHHUECKHX 3a1a4;
— FOTOBHOCTH K OTCTAMBAHUID CBOCH MO3HIIUH,

— HaBBIKOB CaMOCTOATEIbHO U TPYNMOBOii paboTHI,

— YBOKUTEJIBHOrO OTHOMIEHHA K CBOEMY H Uy>KOMY TBOPUECTRY,

— YMEeHHA COTPYAHHYaTh ¢ TOBApPHIIAMH B MPOIECCE COBMECTHOH HOeATeNbHOCTH,
COOTHOCHTE CBOIO YacTh PadOThI ¢ OOIINUM 3aMBICIIOM;

— yMeHna 00CY;KJaTh H aHATH3UPOBATh COOCTBEHHYIO M paboTy CBEPCTHUKOB C HAYYHOM
TOUKH 3pEHUA.

Memanpeomemusie 3a0auu:

hopmuposaniie y 0OVHAIOUUXCE YMEHUTL:



— CpaBHHBaTh, AHAIH3HPOBATh, BHIAETATH [NIABHOE, 0000IIATh B MEPHOI BBHITIOTHEHHA
pabOTHI MOJTy YCHHBIC 3HAHUS,

— HaOMOAaTh TEXHOJNOTMYECKHE MPOLIECCH], TPOSKTHPOBATh TEXHHUYECKHE YCTPOICTBA,
BBITIONHATE OMBITEI U TPOU3BOAUTH SKCIEpHUMEHTANbHBIE PabOThl ¢ HUCMONB30BAHHEM
KOHTPOJIbHO- H3MEPHUTEIBHBIX MPUOOPOE;

— OOBACHATE TaKHe cbmmecme ABJICHHA KaK 3JCKTpH3alHud, JJICKTPHYECROC H
MAardHTHOE MOJE, SJCKTPOMArHHTHEIC KOJ'IC6&HH£[, MIEKTPOMATHUTHEBIE, padHOBOJTHEI,

— BECTH JWAJIOT, PAaCIPEACTATh (PYHKIMH U POIIM B MPOIIECCE BHITIOJHECHUA KOJUIEKTHBHOM
TBOPUECKOH paboTHI;

— IUTAHAPOBATh H TPAMOTHO OCYIIECTBIATL Y4eOHBle HAEHCTBHS B COOTBETCTBHH C
MOCTABJICHHOW 3a7auei, HAXOMWTh BAPHAHTHI PEINCHWA PA3IMYHBIX TEXHHYCCKHX,
PagHOTEXHHUECKHX 3a7a1;

— PALMOHANIBHO CTPOUTH CAMOCTOATENBHY IO HaYYHO-TEXHHUYECKYIO AEATENBHOCTD, YMEHHE
OPTAHWU30BATh MECTO 3AHATHIA,

Crnioco0bl JOCTH KEHHSI MIOCTABJICHHBIX LeJieil 1 3a7a4;

— JIMYHOCTHAS OPUCHTAIUSA 00Pa30BaTeNIFHOrO MPOLECCa,
— ONTHMAJILHOE COUYEeTaHHE TEOPETHIECKHX H MPAKTHUECKHX 3aHATHIA,

— 3AKPEIUICHHE M3YYCHHOTO MaTepHajia ¢  WCHONB30BAHHEM  PAJHOTIEPENAIOMEH
anmnaparyps;

— MIHPOKOe HCMOJIb30BaHHE TEXHHUYECKHX CpeAcTB OOyYeHHA TpH TpOBEASHHH Kak
TCOPSTUYCCKUX, TAK U MPAKTHYCCKHUX 3AHATHIA,

— MPUBJICYCHHE K YUACTHIO B OOPA30BATEIBHOM MPOIECCE CIICIHAIHCTOB,
— y4acTHe B BBICTABKaX, KOHKYPCaX Pa3IMIHOrO YPOBHS.



1. VueOHbI 1aH

KomnuecTso
Ne | HasBanme 4aCoB Dopma
pasaena
ATTeCTANHH
Teopus | [Ipaktuka
1. | Breaenue 2 0 Onpoc
2. | TexHonorus 3ACKTPOMOHTAXKHBIX 5 8 JlabGopaTopHbie
pabot paboTs
3. | OCHOBBI JICKTPOTCXHUKN 5 6 Tecr
4. | PaaAMOKOMIIOHCHTHI 4 6 Tecr
5. | [lomympoOBOOHUKOBEIE YCTPOHCTBA 4 8 JlaGopaTopHbie
paboTHI
6. | TexHONMOrHYECKHE TPOLECCHI 7 14 [TpakTrueckas
cOOpKH CXeM paboTa
7. | UICTOYHMKH TIMTAaHAA 3 6 JlaGopaTopHsie
paboTel
8. | Yennurenu 3ByKOBOH 4acTOTEHI 4 6 JlaGopaTopHsie
paboThl
9. | UnterpancHbie 4 6 Tect
MHKPOCXEMBI
10. | U3MepuTenbHBIE NPUOOPEL 2 4 JlaboparopHbie
paboThI
11. | OcHoBBl mHpOBOIT 9 14 CopeBHOBaHUA
CXEMOTEXHUKH
12. | Ctpykrypa mnatdopmsr 5 6 Tecr,
Arduino JlaGopaTtopHeie
paboThl
13. | 3axrouMTENBHOE 3aHATHE 2 0 Urpa
Hroro 56 84 140




2. CopeprkaHue mporpamMmbi:

1 BBeaeHnue.

Teopusa. OOwme Bompochl opraHu3zaudd paboThl. 3HAKOMCTBO C VYalIMMHCA.
OOcy:kAcHHE TCMATWKH 3aHATHN, TOPAMOK padoTel mactepckoii. Kparkaa wuctopud
pa3BUTHA TUPPOBOIH U PaJIHO3NEKTPOHNKH.

2. TexHoI0rHsI JIEKTPOMOHTAKHBIX padoT

Teopun: DBBOAHBINT WHCTPYKTaK MO TeXHUKE O€30MacHOCTH NpU paboTe ¢
WICKTPOUHCTPYMCHTAMH H IMPUOOPAMH, MHTAKIUMUCSA OT CETH TIEPSMCHHOTO TOKA.
[Nopakaromiee AelCTBHE 3NEKTPUYECKOr0 TOKa. (OKasaHue TMEpBOH MOMOLIW MpPH
MOPAKEHHUH IIMEKTPUUECKUM TOKOM.

IlepeueHr MaTepuama, WCHOOAB3YEMOTrO MpPH H3TOTOBIEHHH PadUOSNEKTPOHHBIX
ycTpoiictB. Knaccudukauus wmaTtepuana 1o 3NeKTPONpoBOJHOCTH. (OCHOBHEIE
IpUEMBl PadOTH ¢ PAAMOMOHTAXKHBIM WHCTPYMEHTOM(IIIUIO, HOXHHIIBI, OOKOPE3HI,
Han(HIb, NACCAaTIWKU U T.A.).

ITpuembl paGoTHl ¢ NAANTBHUKOM, 3HAKOMCTBO ¢ KOMIIOHEHTAMHM PAAMOMOHTAXKA.
OcHoBHBIE BUAB Naiiki. Buawl npunos, 3HauYeHHe MPHUMEeHEeHHA uitoca B MpoLecce
nmainku. MeToauKa BBITIOJIHEHUA TASHHOI'O COCTMHECHU .

Koutpons kauecTea mabku. Buas MOHTAKA (MEXAHMYCCKUIT U DJICKTPHYCCKHIL).
OCOOCHHOCTH HABECHOTO M MEUATHOrO MOHTaxa. [IpaBuja BBIMOIHEHUS HABECHOIO
MoHTaxa. I IpaBuna U3roToBNeHHs WabIoHa U BSA3Ka KTy Ta.

Buael MOHT@KHBIX TipoBoAoB. [IpaBHia MOATOTOBKH MPOBOJOB K MOHTAKY H
MPUCOCANHCHNE K INIOCKUM JIETISCTKAM HJIH K KOHTAKTHBIM COCIUHUTEIIAM.
[TonroroBka masinbHUKA K pabore. [locnemoBaTeIbHOCTh  BBIMOJHCHUSA —MalKu.
CocTaBieHHE HMHCTPYKUMOHHOH KapThl K TEXHOJIOTHMUYECKOMY TIpoueccy MNaiKku.
OtpaloTka MasHHBIX coeAUHEHHH.

IlpakTuueckas paGora: [IpoBepka HCTIPABHOCTH CETCBOIO IMHYPA CBETIIIBHUKA,
KOMITBEOTEPa U T.4. OTBETH Ha KOHTPOJIbHBEIE BOMPOCH MO TEXHUKE O€30TACHOCTH.
[IpoBepka pa3NUYHOrO MaTtepHana Ha 3JEKTPONpPOBOAHOCTE ¢ MOMOILIBI0 TECTEPA HIH
OaTapeiiku U JTaMIIOUKH.

H3mepeHHe CONMPOTHUBICHHA MAaTEepUATOB, COCTaBNeHHE KiacCupUKALHOHHOM
Ta0MUIBI MO 3JICKTPONPOBOAHOCTH. BBIMOMHEHUE PA3/IMYHBIX ICKTPOMOHTAKHBIX
onepauuii. BEITONHEHHE AEMOHTA)KA CXE€M C HABECHBIM M TMEYaTHBIM MOHTAXKOM.
M3rotoBneHne HaBECHOTO MOHTaXa M BA3kakryTa. [ToarotoBka mpoBoAoB U kabeneii
K MOHTAXY, 3aJ€/1Ka MOHTAKHBIX MPOBOAOB KOJBIAMH U KaOCIIPHBIM HAKOHCUHHUKOM.
H3rotosneHne TeNeBU3MOHHOTO Kabens.

3 OcCHOBBI WIEKTPOTEXHHKH,

Teopusi: TlonaTHe O CTPOCHHMH BELUECTBA, JNEKTPUYECKOM TOKE H €ro ACHCTBUAX.
[aneBaHnueckuii 3MeMEHT M Oarapes 3JIEMEHTOB- HCTOUHHKHA TNOCTOSHHOTO TOKA.
(OCHOBHBIC JICKTPUUSCKHUC BEIMUMHBI( HAMPAKCHUS, CHJIA TOKA, CONMPOTHBJICHHUES), 3aKOH
Oma and y4dactka uenu. [IoHATHE 0 MEPEMEHHOM TOKE M €0 OCHOBHEIX MapaMeTpax.
HasHaueHnne ¥ MCNONB30BAHNE TECTEPA B PaHONOUTEIBCKON MPAKTUKE, TPaBUIa
paloTHI ¢ TECTEpPOM

IIpakTHyeckas paGora: H3MepeHHE OCHOBHBIX DIEKTPUYECKUX BEIHYHH C
mOMONIBI TecTepa. COOpKa CXeMBI KApMaHHOTO ()OHAPA, ONMPEACICHAC HANPSKCHUS



OaTapeiikiu, M3MEpPeHHE CHIBI TOKA MPH H3MEHEHWH BETHYWHBI COMPOTHBICHHA
HArpy3KH HIH KOJHYECTBA SNEKTPHUYECKHX JIAMIOYEK, PacyeT COMPOTHBIECHUA Ha
yUacTKax LEMNn.

4 PaanoKOMIIOHEHTBI,

Teopuna: Pe3suctopel. CTpykTypa  pe3ucTopoB. (OCHOBHBIE  MapaMeTphl,
knaccuduxarus 1 Mapkupoeka. Hasznauenue rpaduueckoe 0603HAUCHHE M ¢MHHIIEI
U3MEPCHUS.

KonaeHcaTopel. Buabl KOHAEHCATOPOB M HX CTPYKTYpa. HasHaueHWe KOHAEHCATOPOB,
OCHOBHBIC  MMApaMeTpBl,  MAapKUPOBKA, CAMHHUILI  U3MEPEHMA, rpaduueckoe
0o003HaYeHHE.

Karymku wnayktuBHOCTH. Knaccudukammsa kaTyniek HHAYKTUBHOCTH, HX
CTPYKTYpa, OCHOBHBIE CBOICTBAa, HazHauY€HHE, MApKUPOBKa W €AWHHLBI H3MEPEHUA
Tpauchopmaropsl u asrorpanchopmaropel. CTPYKTypa, HA3HAUYCHWUE, MPUHLIMII
paGotel, rpaduueckoe oO0o3HaueHHe. MeToanka TPOBEPKHM  HMCIPABHOCTH
Tpanchopmaropa. KomMyTtammonseie ycrpoiicta. HasHauenue, ximaccudpukanys,
rpaduueckoe 0003HAUCHHE,

IIpakTiyeckast padora:UTeHHe HOMHHAJIOB PpaJUHO3JIEMEHTOB, OTpabOTKa HX
rpadpuuecknx 0003HaueHHil. I[IpoBepka WHCOPABHOCTH PpaAHOdNCMEHTOB. HamoTka
KATYIICK WHAYKTUBHOCTH JJig 3aJaHHOTO YACTOTHOro auanazoHa. COCTaBICHUE
Kacchl  pe3ucTopoB Mmoo  HomuHamaMm.  [IpoBepka  paGoTocmocoOGHOCTH
TPaHC(HOPMATOPOE W ONPSACICHUS BBIXOAHBIX HANPHKCHUH BTOPMUHON OOMOTKH
TpaHcopMaTtopa ¢ MOMOMEBK TecTepa. OMNBITHL €  KOMMYTAaUHOHHBIMH
YCTPOUCTBAMA,

[ToaGop cxeM ANA BBIMOMHEHWA WHAWBHAYAIBHBIX 3a0aHUI.

5 I1osynpoBOAHHKOBBIE YCTPOHCTBA.

Teopusi: OCHOBHBIC CBOHCTBA NOJYNPOBOAHWUKOB, [MPUMCHCHHE WX B
paaHOdEKTPOHUKE. COBPEMEHHBIE HATPABIECHHUA B PaguO31EKTPOHUKE.
[TonynposogaukoBeie  auoabl, CTpyKTypa JAMOAOB, KIACCH(DUKAIAA, OCHOBHBIC
CBOICTBA, Ha3HAUCHHUE, TPAPUUCCKOS 0003HAUCHUE, MAPKUPOBKA. METOAUMKA TPOBEPKU
UCTIPABHOCTH AUOJOB.

CtaOunutpoHel U crabucTopbl. (OCHOBHBIE CBOMCTBA, Ha3HaueHHe, rpaduueckoe
o0o3HaUCHNE, MAPKUPOBKA. METOIMKA MPOBEPKU.

Tupuctopel. CTpykTypa, NMpUHUMI paboTH, Ha3HauYeHHe, MapKHUpPOBKa, rpaduueckoe
obo3HaueHne, MeToauKa NPOBEPKU UCTIPABHOCTH.

Bapukanel. CTpykTypa, MpUHUMI pal0OTHl, Ha3HAYEHHE, MapKHUpPOBKAa W rpaduueckoe
0003HaUCHNE.

bunonapHeie ¥ noNeBb¢ TpaH3UCTOpHL. CTpyKTypa, OpUHUHUN PaboThl, MapKHUPOBKA,
HasHaueHHe, rpaduueckoe o003HaueHHe. MeToAuKa TPpOBEPKH HCIPABHOCTH
TPAH3UCTOPOB U UX B3aUMO3AMCHACMOCTD.

OnTo3neKTpoHHBIE  ycTpoiicTBa:  ¢oTroanoapl,  (POTONEMEHTHI,  OMTPOHBI,
CBETOM3JyHaroume auoasl. ['papuaeckoe 0603HaUCHNE, HA3HAUCHNUE, TIPUHIMI PAOOTHI
U MAPKUPOBKA.

IlpakTHueckana pabota. I[Ipoeepka HcmpaBHOCTH paano3neMeHToB. Mccnegosanue
CBOWCTB INOAA.



HccnemgoBaHue CBOMCTB THPHCTOPA, MPOBEPKA UCIIPABHOCTH.
OmnpeaeneHue UOKONEBKH  TPAH3UCTOPOB, CXEMBI  BKIIOYEHHUA  TPAH3UCTOPOB.
H3roToBiIcHUE TPAH3UCTOPHOIO MPOOHHKA.
Boimonnenne  maGopaTopHbix  pa0OT MO pasaMUHBIM — TOIYHNPOBOIHHKOBHIM
YCTPOUCTBAM,
BBITIQJIHCHHUE TECTOBBIX 3aJAHMUIA.
6 TexHOMOTHYECKHE MPOIECCHI COOPKH CXeM NMPOCTHIX MPOGHHKOB HT€HEPATOPOB
METOJ0M MeYaTHOr0 MOHTAXAa
Teopus: Bunsl neyatHOrO MOHTaka., COCO0 M3TOTOBJICHUS (XMMUYCCKHUI CHIOCO0,
MeXaHHUYECKHI cmocod, MeTod mepeHoca). TeXHONOTHA H3rOTOBJIEHHA TedYaTHOH
IJIATH XUMAUYCCKIM CTIOCOO0M.
Metoauka MOArOTOBKM MEYATHBIX IIAT K MOHTAKY, YCTAHOBKHU HABECHBIXAJIIEMEHTOB,
maifika 31€MEHTOB Ha NMEYATHBIC IWIATHl, Pa300op MpUHIMINANBHBIX CXEM PA3IHYHBIX
OpOOHUKOB IS TPOBEPKH PATUOIIEMCHTOB M CxeM. HasHaueHH¢ M MPUHITUIT
paboThl JgaHHBIX ycTpolicTB. Pa30op NPHHUHMMHANBHBIX CXeM  TPOCTeHINHX
reHepatopoB. HazHaueHne JaHHBIXYCTPONCTB, MPUHLMIT pabOTEHI.
N3yueHue NPUHIMIHAIBHONA CXCMBI ICTCKTOPHOTO NMPUEMHMKA, MPUHIMIPAOGOTHL.
IIpakTHueckass padora: M3roroBneHne 3ckHM3a TEYaTHOH NIaTHl MO BHIOpaHHOIM
[IPUHIHUITHAIIBHOM CXEME.
[TepeHoc 5CKu3a mNe4yaTHO IIaThl Ha (PONBIUPOBAHHBINA TreTHHAKC, CBepJieHHe
OTBEPCTUI NOA PAAMO3ICMEHTHL. TPABICHUES IIJTATEL
[loaroToBka mevyaTHOH MAaTEl U BEIBOAOB PAJHO3JIEMEHTOB K MOHTAXKY.
YcTaHoBKa paano31eMEHTOB Ha MeYaTHOH TTaTe U UX maiika.
Bei0Oop C¢XeMBI JJId  BHIIOJHEHHSA HHANBAAYAJBHOTO 3aJaHHA, BBIUCPUHBAHHE
BEIOpPaHHOMN CXEMEI.
[Tonbop paaHO’NCMEHTOB, MNPOBEPKA WX HUCHpaBHOCTH. [loAroToBKa TIATH A
HABECHOIO WM MEYaTHOTO MOHTa)Ka. YCTAaHOBKA PaJHO3JIEMEHTOB H Naika CXeMEL.
[TpoBepka paGoTOCTIOCOOHOCTH CX€MHBI H YCTpaHeHHe OLIMOOK MPHHEOOXOAHUMOCTH.

7 UCTOYHMKM MUTAHMSL
Teopusai: CTpykTypHad cxeMa M Ha3Ha4Ye€HHE OCHOBHBIX OJOKOB mpocToro Oi0Ka
nuTaHud, CTPYKTYPHAA CX€MAa U HA3HAYCHUE UMMYJIBCHOrO OJIOKA IUTAHUSL.
[IpyHuyn paboTHl OAHOMOMYIEPUOAHOTO BBIMpAMUTEN. [IpHHLMN paboTH MOCTOBOH
CXEMBI BEITIPAMUTENS.
Tumel ¥ HA3HAUCHHS CTIAKUBAIOMINX (GUIBTPOB. [IpHHIHMI padoTHIMAPAMETPHUCCKOTO
H KOMIEHCAMOHHOTO CTaOUIM3aTOPOB HATPAKEHHA.
OCHOBHBIE HEHCNPABHOCTH OJIOKOB MHTaHWA. MeToauKa TpOBEpKH M TOHCKa
HENCTIPABHOCTH B O0KaX MUTAHHUA.
Ipakiueckas padora: UTcHHE TNPHHIMITAANBHBIX CXEM Pa3IMIHBIX OJIOKOB
nmuTaHuA. OTBETH HA KOHTPOJIBHBIC BOTIPOCH! M BHIMIOJMHCHUE TCCTOBBIX 3a/1aHUI
[Tonbop cxembl OJIOKa MHTAHUA A JAJMBHCHIIETO M3rOTOBJICHHMA.
HM3roToBjieHHe 3cKu3a MevaTHON Immatel U moadop Aetaneil. M3roroBiaeHue neyaTHOH
ILJIATHIL.
Y¢TaHOBKA ¥ MaiKa Paguo3JICMCHTOB,
COopka pETYIHPYEMBIX H  HEPETYJHPYEMBIX OJIOKOB mHTAaHWA. PerynmpoBka u
UCTIBITAHHUE OJIOKOB muTaHus. M3roToeiecHne kopnyca ;s OJ10ka MUTAHUS.



IIpoBepka W TOHCK HEHUCTPABHOCTEH B MPOMBIOUIEHHBIX 00pa3lax HCTOYHHKOB
ITUTAHHA.

8 Yenaurem 3BYKOBOH 4acTOThI.
Teopusa: CxeMa H mpuHHUHN pabOTH MPOCTEHLIEro Kackaga ycHieHHs. OCHOBHBIE
mapaMeTpel ycuuTeneil. TepMocTabumnzauns B yCHIUTEAX.
ONHOKACKAMHBIC CXEMBbl YCWINTENICH, NPHUHIHN padoThl, HA3HAYSHHS ACTANICH.
JIBYXTAKTHBIC  CXeMBl  ycunutesedi, npuHiun  padoTel, CpaBHUTCIBHAA
XapakTepucThka. OmnepalMOHHBIE YCHIWTENH, mpuHOMN paboTel. OOpaTHbIE CBA3H B
VCHJTUTENAX.
Metoauka IpOBEPKH HUCIPABHOCTH Y CHIUTEIIA.
IlpakTuueckaa pabota: ITlonbop CXeMBI  yCWIMTENI UM BBIUCPUHMBAHKC
MPUHUUIHAIBHON cXeMbl. UTeHHe NMPHHLMIHANBHBIX CXEM PasIHYHbIX YCUITHTENCHH.
CHopka mpOCTOro Kackaja YCWICHHS C HCTIOAB30BAHMEM IEYATHOIO WM HABECHOIO
MoHTaxka. [Toabop paanosneMeHTOB H HX MPOBepKa HCIPABHOCTH.
ITposepka padoTOCIIOCOOHOCTH, HACTPOLKA, CHATHES OCHOBHBIXXAPAKTCPHCTHK.
BrINoMHEHHe TECTOBBIX WM KOHTPOJBHBIX 3aJaHHH.

9 UHTerpajibHbIé MHKPOCXEMBbI.
Teopusi: HHTerpanpHasd MHKpPOCXEMa- MHHHATIOPHOE SJIEKTPOHHOE YCTPOICTBO.
TeXHOMOTHS W3rOTOBJICHUA MHKPOCXEM (IUICHOUYHBIC, MMOJYNIPOBOJHHUKOBBIC H
rHOpHIHEIE).
Buaei m  wmaccupuikanms MHKPOCXEM, HX NPUMCHCHHE B COBPEMCHHOM
PaAHOSIEKTPOHHUKE. MapKHpOBKAa MHKPOCXEM, B3aHMO3aMEHAEMOCTb, CTPYKTypa
MHKPOCXEM.
IIpakTHueckas padora: Pabota co chpaBouHoii JHTEpaTypoii MO MHKPOCXEMaM.
Cbopka mpocToro reHeparopa Ha MukpocxeMme cepuu K176JIA7. Hcnweitanue
reHepaTopa. 3aMeHa MUKPOCXECMBI M IOPAdOTKA CXEMBI TEHEPATOPA.

10 H3mepuTebHbIe NPHOOPDI.
Teopusa: HaznaueHue u cTpykrypa ocuwniorpadga. HazHaueHHE OCHOBHBIX OPraHOB
perynmuposanud. HaszHaueHue u CIpykrypa dacroromepa. HasnaueHue OCHOBHBIX
OpPraHOB peryHpoBaHHA. HasHaueHHe H CTPYKTypa TreHepaTopa CTaHJApPTHEBIX
CHUTHAJIOB.
OCHOBHBIE TIOTPELIHOCTH  H3MEPUTENBHBIX mpubopoB. Metoauka paboTel ¢
U3MCPUTCIBHON annaparypoil.
IlpakTuueckasa padora: I[lomroroBka kx pabore ocimmiorpada. CHATHE OCHOBHBIX
XapaKTEPUCTHK YCIIHTENEH U PA3sTHYHBIX CXEM.
[TonrotoBka Kk padore TreHepatopa, padora ¢ reHeparopoM. [loaroroBka
JacTOTOMETpA K padore. PaboTra ¢ 4acToTOMETpOM.
Pacuet aGCoMIOTHOI M MPHBEAEHHOH MOTPEMHOCTEI].

11 OcHoBBI HHPPOBOIi CXEMOTEXHHKH,
Teopusa: OcHoBel anrebpsr Byssa. [lepeBoa necATHYHOrO KOJA B JIBOMYHBIM,
Apudmernueckue JelicTBHA B ABONYHOM KOJE.
KoMOHHALIMOHHBIE CXEMEI: LIH(paTOphl, AeIH(pPaTOphl, CYMMaTOPEI.
HazHaueHue, rpaduueckoe obo3HaueHME, CTpyKTypa U mpuHimn pabotel mudparopa
H pemndpatopa. HasHaueHue, CTpykTypa H npHHOMN pabOTBl cyMMaTtopa H
KOMIIApaTopa.



CxXeMbl ¢ MaMATBIO(KPATKO): TPHUITEPHI, CYETYUKH, perucTpbl. CTPYKTypa U MPUHLMNI
paloTel Tpurrepa Ha TpaHsucropax, RS-tpurrepa. CTtpykTypa U NpHHUHN PaOOTHI
CUHXpPOHHOTO M JABYXTakTHOro RS-tpurrepoe. CTpykTypa M MOpUHUMIT padoOTHI
CYETUHKOB W PETUCTPOB.
IpakTnueckaa pabGora: IlepeBoa aAecATHUHOrO Koaa B ABOMYHBIA. CocTaBieHHE
Tabaun UCTHHHOCTH. COCTABICHHE CcxeM mmdparopa u acmmdpparopa. UreHnue
MPUHIHIHAJIBHBIX CXEM HA IU(PPOBBIX BIICMEHTAX.
COopka cxeM ¢ HCHonAbB30BaHHEeM MHKpocxem cepur: K176, K561 u T.4.
BeinmosHeHne KOHTponbHOH paGoTel mo wUGpoBOil cxeMmoTexHuke. Jlormieckue
smeMeHTHl « My, « Ty, «HE».

12 Crpykrypa maargopmel Arduino.
Teopusi: Buael, HazHaueHus u CcTpykrypa mmnarel  Arduino.  CrpykTypa
pOOOTH3HPOBAHHEBIX YCTPONCTB, CIOCOOH yIpaBIeHNa poOOTOM.
IIpakTiueckas padora: [loaxrOUEHNE pa3IMUHBIX JATYMKOB K Arduino.
JleMOHCTpaLus BO3MOXKHOCTEH poboToB Ha miardopme Arduino.

13 3akounTe/IbHOE 3AHATHE,

Yyactne B TEXHHYECKOI HUIp€ HIH BBIMOJHEHHE TECTOBOIO 3adaHHA.



3. ¥YcioBus peajH3alHy NPorpaMMbl

JIs yCnemHoii peann3auum NporpaMMel HEOOXOAHMMBIL:

1. TlomeweHuwe, OTBOAMMOE Ui 3aHATHH, AODKHO OTBEYaTh CaHHTApHO-
TUTHEHUYECKUM TPeOOBAHHUAM. OBITH CYXHUM, CBETJIBIM, TEIIBIM, C €CTECTBEHHBIM
AOCTYIIOM BO3/yXa, XOPOWIEH BEHTWIALMEH, ¢ IUIOIIAABI0, AOCTATOYHON A
NPOBEACHHA 3aHATHIH rpynnsl B 12-15 denosek. [ mpoBeTpHBaHUA MOMEIICHMIA
OODKHBIL  OBITH MOpeaycMoTpeHsl  (opTouku. [IpoBeTpuBaHMe MOMEIICHMIA
NPOUCXOANUT B NEPEPBIBE MEKAY 3AHATUAMU.

2. OOwmee oceemieHne KaOMHeTa Jydle oOecneynBaTh THOMHHECLCHTHBIMH
JIAMIIAMU B TIEPUOT, KOTJA HEBO3MOKHO €CTECTBEHHOE OCBEIICHUE.

3.  PaBouuge CTobl U CTYIbS AOKHBI COOTBETCTBOBATH POCTOBBIM HOPMAaM.

4.  Cnenmansaoe o0opyaosanue: [1K, m3mepurensHas Texamuka, 000pyA0BaHHe
JUTA TIAfKK, CJIECAPHBIN HHCTPYMEHT.

5. Marepuansl. HaGopel (WIOCOB M MOpUIOA, HAGOPHI KOHCTPYKTOPHI I
cOOpKH, cecapHblii HHCTPYMEHT, MAaKeTHBIE TLTAThI

4.  @opMbI aTTeCTALIHH

B pesynerare 0cBOSHHA NPOrPaMMBI MIPOUCXOIUT PA3BUTHE INYHOCTHBIX KAYECTB,
OOIIEKYNBTYPHBIX U CHCIUANIBHBIX 3HAHWM, YMEHUH M HABBIKOB, PAaCIIUPECHUE
ONBITA TBOPYECKOH JeATENBHOCTH. KOHTpONB WM NOpPOBEpPKA PEe3yibTaTOB
0o0yueHus sABaseTca 00a3aTeNIbHBIM KOMIIOHEHTOM MpoLecca 00Y4YeHHA: KOHTPOb
UMeeT 00pa3oBaTENbHY 10, BOCIIUTATENBHYIO H Pa3sBUBAIOILY IO (PYHKLIH.

BBoaHeIil KOHTPOJIBE: NPOBOAUTCA MEAATOTOM € LENBIO BBIABICHHUA CIIOCOOHOCTEI
00yJaroIuUXCH.

Tekywuit - 3T0 cUCTEMaTHYECKad MPOBEPKA YCBOCHHUS 3HAHWH, YMEHHUI, HABBHIKOB
Ha KOKAOM 3aHATHN. TeMaTudecKkuii KOHTPOIb ONiepaThBeH, THO0K, pasHOOOpa3eH
no MeTogaM U (popmam (yCTHBIH, TUCBMEHHBIH, HAOMIOACHKE, MPOUTPBIBAHUE ).
Ilepuoanueckuii KOHTPONbL - OCYIIECTBISIETCA TIOCHE M3YYEHHMA KPYIIHBIX
pasaenoB NporpaMMEI.

WTOroBEIil KOHTPOJIE MPOBOAUTCS B KOHLIE YUeOHOTO ToJa.

KpoMe 3HaHWil, YMEHHII M HaBBIKOB, COACpP)KaHUEM [MPOBEPKHA IJOCTHXKECHHIA
ABNSETCS COLMANbHOE U OOLIETNICHUXONOTHYECKOE pPa3sBUTHE OOYYAFOLLMXCS,
MOCKOJIbKY peanu3aliid MporpaMMbl HE TOABKO (OpMHUpDYeT 3HAHHUA, HO H
BOCITUTBHIBACT M PA3BUBACT.

5. OueHouHBIC MATEPHAJIBI

Yuanmiicas Ha KOHTPOJBHO-NPOBEPOYHOM MEPOIPUATHH OLCHUBACTCH OAHOH M3
CIEAYIOINX OLIEHOK. «3aYTEHO» U «HE 3a4TEHO».

Kputepun BeICTaBICHUS OLICHKA «3a4YTEHON:

. OUeHKH «3aUTEHO» 3acTy)XUBAeT YYaLUMICs, MOKA3aBLIM BCECTOPOHHEE,
CUCTEMATHUYECKOE U Ty OOKOE 3HAHUE YUeOHOro MaTepHaia, yMeroluii CBOOOAHO



BBIMOJIHATH 3aJaHUA, IPEAYCMOTPEHHBIE MPOrPaMMOIA.

. OueHka «3a4T€HO» BBICTABIACTCA YUYAILIUMCH, MOKA3aBIUAM MOTHOE 3HAHHE

y4eOHOro Marepuana, yCrnelHO BBIMOTHAKIIMM Opeay CMOTPEHHBIE B TIPOTpaMMe

3aaHAA, AEMOHCTPUPYIOIIHE CHCTEMATHUECKIH XapakTep 3HAHMI [0 TMPeIMETY.

. OUeHKOH «3a4TeHO» OLEHHBAIOTCA ydYallpecs, TMOKAa3aBlUME 3HAHHC

OCHOBHOTO y4eOHOr0 MATepuaja B MHUHUMAJIBHO HEOOXOAUMOM 00BeME,

COPABJSIOLIMXCA C BBIMOMHEHHUEM 3aJaHuii, NpedyCMOTPEHHBIX MPOrPaMMOii, HO

OOMYCTUBIUMM TOTPEIUHOCTH TPU BBIMOJHEHHWH KOHTPOJIBHBIX 3aJaHWi, He

HOCALHE NPUHLMIAANBHOIO XapakTepa, KOIZAA YCTAHOBJICHO, 4TO yvaluiic

obnanaer HeoOXOAUMBIMU 3HAHUAMHM )i TIOCIEAYIONIEr0 YCTPAHEHUS YKA3AHHBIX

MOrPELIHOCTEH Mo pPyKOBOACTBOM MeJarora.

Kputepun BeICTaBNEHHS OLICHKH «HE 3aYTEHO):

. OrneHka «HE 3a4YTeHO» BBICTABJIACTCA YUAIMMCH, TTOKA3aBIIAM Tpodensl B

3HAHUAX OCHOBHOrO Y4YeOHOro Marepuana, AOMYyCKALIUM TMPUHLHUINHAIBHBIC

OIMOKH B BBINOJIHEHUH NPEAYyCMOTPEHHBIX POrpaMmoil 3ananuii. Taxkoil oleHKH
3aCHYXKUBAKOT  PE3YIBTATHI yUAIUXCH, HOCAIIUE

HECHCTEMATH3UPOBAHHBIN, OTPBIBOYHBII, TOBEPXHOCTHBIH XapakTep.

6. MeroanuecKue MATEPHAJIbI

Harnanusie nocobug:

. CXeMbl, TaO NI, WTIOCTPALIUHI, BUIE0- 1 OTOMATEPHUATIH;
PaszpaTounslif MaTepHan:

. KapTOUKH ¢ 3aJaHHSAMHU,;

JnarHocTHUSCKH HHCTpYMEHTAPHI:

. TEKCThl KOHTPOJBHBIX padoT,

. KOHTPOJIbHO-TIPOBEPOUHbIE HOPMATHBBI,

. OTIPOCHHUKH,

. TECTHI,

. TIPOTOKOJIHI,

IlepcrieKTHBHBII IaH paboTHI Meaarora.

7. MarepHabHO-TeXHHYECK0Ee 00eCeueHHe:

— Ka0MHET U 3NCKTPOTCXHHYCCKUX 3aHATHE, O0OPY/IOBAHHBIN B COOTBCTCTBHMC
TpedoBannaMu CanllunH 2.4.3172-14,

— MepCOHANbHBIE MAAMBHUKN 10 KOJHYECTBY YUYalIUXCs

— H3MepHUTeNbHBIE MPHOOPHL (MYJIBTHMETP, TOKOBBIE KW € OeCKOHTAKTHHIM
JIATYHKOM TOKA, OMMETP, OCIIIOTpad);

— pagHoaeTany,

— KOMIUICKTH Arduino
— 3MCKTPOUHCTPYMEHT (APEIb, HAK/IAK),
— clecapHbiii MHCTPYMEHT (TMACCATKU, OTBEPTKH, OOKOPE3bl, HOKHHULIBL U TA. ).
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