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AHHOTAIMS K JOTOJHUTEJILHOM OBIIEPA3BUBAIOIIEI TPOTPAMME
«JIEKTPOHUKA U ABTOMATHKA»

HamnpaBieHHOCTh — mexHuueckas

YpoBeHb OCBOCHUS — 6A308b11i

Bo3spactHoii coctaB oOy4uaronuxcst — 11-17 zem
Cpoxk peanu3zauu — 3 200a (cpedHecpouHbliL)
®dopma 00yueHus — oyHas

1. OBILIASI XAPAKTEPUCTHUKA OBPA3OBATEJIBHOM ITPOI'PAMMBI

1.1 BBenenue

CranjapThl HOBOTO NOKOJIEHHS CTaBAT Mepej IIKOJOM B Ka4eCTBE OJHOM M3 OCHOBHBIX 3a/1ay
BOCIIUTaHUE JUYHOCTH, (POPMUPOBAHUS TAaKUX KAYECTB, KAK CaMOCTOSATEIBbHOCTb, OTBETCTBEHHOCTD,
KOMMYHHKA0€IbHOCTh, 1 B KOHEYHOM HTOTE€, KOHKYPEHTHOCIIOCOOHOCTh COBPEMEHHOTO BBIITYCKHHUKA.
JlaHHas 3ajaya MOXeT ObITh JOCTUTHYTa 4epe3 CUCTEMY JONOJIHUTENbHOro oOpa3zoBanus. Cucrema
JIOTIOJTHUTEIBHOTO 00pa3oBaHMs NMPHU3BaHA, MPEXKJE BCETrO, PACKPbITh U PAa3BUTh MHIUBUIYyalbHbIE
0COOEHHOCTH M CKJIOHHOCTH pebeHKa, COJeHCTBOBaTh caMopealln3alliid U CaMOCOBEPIIEHCTBOBAHUIO
JMYHOCTH, MIPEIJI0KUB UHAUBUAYAIbHYIO 00pa30BaTeNbHYI0 TPAEKTOPHIO, HALIEIUB 00yYaroIerocs Ha
B3aMMO/IEIICTBHE U COTPYIHUYECTBO C TeJaroraMu 00pa3oBaTeIbHOIO YUPEXKICHHs, CIEIMAINCTaMH B
BbIOpaHHOM cdepe, pOIUTENIMU.

B cBs3u ¢ 3THM, mporpamma JOMOJHUTEIBHOIO 00pazoBaHusl «DJIEKTPOHUKA U ABTOMAaTHKa»
HalpaBJieHA Ha Pa3BUTHE WHIUBUIYAIbHBIX TBOPUECKUX cIOocOOHOCTel oOywaroniuxcs. Bo Bpems
3aHATUI OOywaromuecss CMOTYyT HE TOJIBKO YAOBJIETBOPUTH CBOM IO3HABATENIbHBIE MOTPEOHOCTH,
MOJIyYUTh HAaBBIKM TNPOEKTHOM MAEATEIbHOCTH, Pa3BUTh CIIOCOOHOCTH CaMOCTOSITENIBHOIO IOWCKA U
0o0paboTkn HH(OpMAIMM, HO W JOCTHYb JIMYHOCTHBIX pE3YJIbTAaTOB IOCPEACTBOM Yy4yacTus B
KOHKYypcCax KpaeBOro U BCEPOCCHICKOTO YPOBHEHN.

1.2 HopmaTuBHBbIE NIPABOBbIe OCHOBAHUS

HopmartuBHyI0 IpaBoBYIO OCHOBY pa3paboTKH 00pa30BaTeIbHOM MPOrpaMMbl COCTABIISIOT:

1. ®enepanpupiii 3akon ot 29.12.2012r. Ne 273-®3 «0O06 o6pa3oBanuu B Poccuiickoii
Oenepanuny (nanee — O3);

2. Crtparerust pasButusi Bocrnutanuss B P® na mepmoxm mo 2025 roma (pacmopspkeHue
ITpaButensctBa PO ot 29 mas 2015 r. Ne 996-p);

3. INpuka3 MunuctepcrBa npocsenienns Poccuiickoit @eneparuu ot 09.11.2018 r. Ne 196 «O6
yrBepkaeHun [lopsaka opraHu3anmuy M OCYIIECTBJICHUS 00pa3oBaTeNbHON JEATENIBHOCTH IO
JIOTIOJTHATEILHBIM 0011Ie00pa30BaTeILHBIM ITpOrpaMMam;

4. Canutapusle npaBmia CII 2.4.3648-20 «CaHuTapHO-3IIUAEMUOJIOTHUECKHE TpeOOBaHUS K
OpraHu3alsIM BOCIIUTAHUS U 00yYEHHS, OTIBIXA U 03IOPOBICHUS J€TEH U MOJIOJICKU».

5. IMucemom MmuHancTepcTBa OOpazoBaHus M Hayku P®D ot 7mekabps 2015 r. Ne 09-3482
«MeToanuecKkue peKOMEHJAlMK [0 OpraHU3allii CETEBOr0 B3aUMOIECHUCTBUS 0011e00pa30BaTEIbHBIX
OpraHu3aluii, opraHu3aluii JOMOJHUTEIBHOIO 00pa30BaHus, MPO(PecCHOHANBHBIX 00pa30BaTENIbHBIX



OpraHu3alyii, MPOMBIIUICHHBIX MPENNPHUATH U OU3HEC-CTPYKTYp B cdepe HayuHO-TEXHHYECKOIO
TBOPYECTBA, B TOM YHCJIE POOOTOTEXHHKH.

1.3 OrauuuTeIbHbIE 0COOEHHOCTH

CoBpeMEHHOE Pa3BUTHE JICKTPOHUKH IIPUBEJIO K TOMY, YTO B HACTOSILEE BPEMS JICKTPOHHBIE
KOMIIOHEHTBI U y3J1bl IIMPOKO NMPUMEHSIOTCS BO MHOI'MX TEXHUYECKHX YCTPOMICTBax, Ja)e Tam, IJe
TPaJULIMOHHO MCIOJb30BAINCH UHBIE (pu3nueckue npuHuuibl. Cdepa UX NpUMEHEHHUs NPAKTUUYECKU
Oe3rpaHMyHa: OT TOYHEWIIMX H3MEPUTENbHBIX MPUOOPOB W MPOMBIIIIEHHOTO O0OpYIOBaHHUS /0
OBITOBBIX YCTPOWCTB W urpymek. M, HakoHel, COBpEMEHHas 3JIEKTPOHUKA SBISAETCS MaTepUaIbHBIM
(GyHaaMEHTOM HOBBIX MH()OPMAIMOHHBIX TEXHOJOTHH, Pa3BHUTHE KOTOPBIX YK€ ceiiyac MPUBOIUT K
HEBUJIaHHBIM COLIMAJIbHBIM IOCIEACTBUSIM. B TO ke Bpemsl B LIKOJBHBIX IpOrpaMmMax Io (pusuke u
uHPOpPMATUKE TMPUKIATHONW AaCMEKT SJIEKTPOHUKU TNPAKTHUYECKH OTCYTCTBYeT. IIpm 3TOM MHOTUM
CErOJIHSAIIHUM O0YYaroIMMCsl, BHE 3aBUCUMOCTH OT U30paHHOMN CINELUAIBHOCTH IPEICTOUT €CIIU He
IPUHUMATh Y4acTHe B pPa3pabOTKE U IPOU3BOJCTBE JIIEKTPOHHBIX YCTPOWCTB, TO HaBEpHsIKa
H0JIb30BaThCsl MH(POPMALMOHHBIMU CUCTEMAaMHU PA3JIMYHOrO YPOBHS, BCTYNATh BO B3aUMOJEHCTBUE C
TEXHUYECKUMHU YycTpoiicTBamH. [loATOMYy axkTyaqpHOCTh pa3BUTHUS TEXHUUYECKOIO HaIlpaBJICHUS
OuYEBU/IHA.

HoBusHoll naHHOM  00pa3oBaTeNbHOM NIpOrpamMMbl  SIBJISIETCS.  HANpPaBICHHOCTh  Ha
dbopmupoBaHue y4eOHO-UCCIIEI0BATENIbCKUX HaBBIKOB, pa3IMYHBIX CIoco00B
NEeSITeTbHOCTH O0OYyJalOMMXCsl Il ydacTHs B TNPO(QUIBHBIX (PHU3MUECKUX M TEXHOJOTHYECKUX
OJIMMIIMAJax, BbIOOpa nanbHeWmied npodeccun U T.0. B oTnmume oT TUIOBOM mporpammsl IO
AIIEKTPOHMKE JUISl YUPEXKJAECHUN JONOJHUTEIBHOIO 00pa30BaHus, JaHHasd Iporpamma rnepepadoTaHa u
JIONIOJIHEHA C Y4YeTOM OIlblTa paboThl Iegarora JaHHOIO HaIpaBieHMs W HH(popMaluend u3
COBPEMEHHBIX JIUTEPATYPHBIX HCTOUHHUKOB 10 TEXHUUYECKOMY TBOPYECTBY.

HoBplli MaTepnan [gaercsi C IIOCTENEHHBIM YCJIOXHEHHMEM W PAacCIIUPEHMEM 3HAHMH 110
JJICKTPOHUKE, KOMITBIOTEPHOW TEXHMKE M OCHOBAaMHM IpOrpaMMupoBaHusi Ha ©Oaze Arduino.
OCOOEHHOCTBIO JJTAaHHOM MpOrpamMMbl SIBISIETCSI U TO, YTO OHA MpeajaraeT OT M3Y4YEeHUs OCHOBHBIX
IPUHIIUIIOB 3JIEKTPOHUKHU NMEPEUTH HETOCPEICTBEHHO K TBOPYECTBY, KOHCTPYHMPOBAHUIO Pa3IMUHBIX
TEXHUYECKUX YCTPOUCTB HA OCHOBE COOCTBEHHOI'O 3HAHMUS.

1.4 Ileab u 32124 OCBOCHMS MPOrPAMMBbI

Lenv

@opMupoOBaHUE YCTOWYMBBIX MHTEPECOB JETEW M NMOAPOCTKOB K TEXHUUYECKOMY TBOPYECTBY,
yepe3 OCBOEHUE TEOPUHU U MPAKTUKHU MPOBEIACHMSI TEXHUYECKUX MPOLECCOB; MOJAECPKKA U pa3BUTHE
o0y4aroImuxcsi, UX camopeaan3aluy, NpoPecCHOHATBHOIO CaMOONPEIEICHHUsI B COOTBETCTBUU C HUX
MHAUBUAYAJIbHBIMHU CIIOCOOHOCTSIMHU U TOTPEOHOCTSIMH.

Obyyailowue 3a0auu’. pa3BUBaTb KOMIIETEHIIMH, HEOOXOAMMBIE NMpH PabOTe C AIEKTPOHHBIMU
KOMIIOHEHTaMH, yCTpolcTBaMM M mpuOopaMu; oOyduTh TMpuemMam padoThl € TEXHUYECKOU
JOKYMEHTAllMeN, OCHOBAaM JJIEKTPOTEXHUKH, PAJUOTEXHUKH, DJIEKTPOHUKH, COBPEMEHHBIM METOAaM
TpyJa U UCCIIEI0OBAaHUI B MPOMBIIINIEHHOCTH; OBJIa/IeTh HaBbIKaMH NMPOEKTHOM J€SITEeIbHOCTH.

Paseusarowue 3aoauu’ cnocod6cTBOBaTh (HOPMUPOBAHUIO AKTUBHOI'O TBOPUYECKOTO MBIIIICHHUS;
CTUMYJIMPOBaTh IO3HABATEJIbHYI0 AKTUBHOCTh OOYYaIOIIMXCS IIOCPEACTBOM BKIIIOUEHUS HUX B
pa3M4Hble BHUIBl TPOEKTHOM JESITENbHOCTH; pPa3BHBATh HHTEpPEC OOYYaroIUXCS K Pa3IMYHBIM
0o0yacTsIM DJIEKTPOHMKHM W MHUKPOAJIEKTPOHUKH, CaMOCTOSITENIbHOCTb, YMEHHUS HCII0JIb30BaTh
CIPAaBOYHYIO JTUTEPATYpy M JAPYrue MCTOUYHUKU MH(POPMALMHU; OBJIAJETh YMCTBEHHBIMHU OINEpalUIMU
MOKCKa pelIeHUs 3a/1ay.

Bocnumamenvnvle 3a0auu. (QOpMHUPOBATH WHHOBALMOHHBIA MOAXOJA KO BceM chepam
KU3HEAESITEIbHOCTH 4YEJIOBEKa, KOMMYHHKAaTUBHbIE YMEHUS: JOKJIAJbIBaTh O pPe3yjibTaTax CBOETrO
UCCIIEIOBaHMs, yYacTBOBATh B TUCKYCCUH, pabOTaTh B COTPYIHUYECTBE; BOCIUTATH Yy OOYYaIOLINXCS
LEJIeYCTPEMJIIEHHOCTh M TPYJ0JtOOMe; MOJATOTOBUTh MHTEJUIEKTYalbHO UM TICUXOJIOTMYECKH K
npoeCcCHOHATIBHOMY  CAMOOIIPENECIEHUI0 M caMopealu3allud B 00JacTh  DIEKTPOHMKH;
B3aMMO/ICIICTBOBATH C I€JaroraMu, CeuaaIicTaMy IpyTux OpraHu3anui.



1.5 Ilnanupyembie pe3yJibTaThl

B pesynbprare ocBoeHUsI mporpaMmbl 00y4YarOIIUECs TOJKHBI:

3HamMb: EIWHULBl HW3MEPEHHs] KOJIMYECTBA DSJIEKTPUYECTBA, CHUJIbl TOKA, HANPKECHUS;
Ha3HAUEHUE paguoJeTajei, HMX YCIOBHBbIE 00O3Ha4YeHus, eauHMI; 3akoHa Oma; CcBoicTBa
KOHJCHCATOPOB M WX YCJIOBHble O0O3HAYEHHS; HA3HAYCHHE, THUIBl M CBOWCTBA TPAH3UCTOPOB;
NPUHIUIBI YCUJIICHUS CUTHAJIA B SJIEKTPOHHBIX CXEMax; IpaBuiia U Mepbl 0€30I1aCHOCTH NP paboTe ¢
3eKTPOOOOpYIOBaHUEM; POJIb W MECTO DJJEKTPOHUKH B IKH3HU; OCHOBHBIE XapaKTEPUCTUKH
AIIEKTPOHHOT'O 00OPYIOBAHUS; METOABI IPOCKTUPOBAHUS, COOPKH, HACTPONKH, TECTUPOBAHUE TOTOBBIX
YCTPOMCTB, METOAMKY IPOBEPKU pPaOOTOCIMOCOOHOCTH OTACNIBHBIX Y3JI0B M JleTalleld; MEeTOJbl
POCKTHPOBAHUS, COOPKH, HACTPONKHU, TECTUPOBAHHE MEPCOHAIBLHOrO Kommblotepa u JIBC; ocHOBBI
nporpaMMupoBaHus Ha 6aze Arduino.

yMemyb: coOUparh MPOCTEHIINE HIEKTPUYECKHE IeNd W3  JeTaliedl;  MCIONb30BaTh
MOCNeI0BAaTeIbHOE M MapajuIeIbHOE COEAUMHEHHE JIIEKTPOHHBIX KOMIIOHEHTOB (paauojeranei);
MOJIb30BAThCS  M3MEPUTENBHBIMA M JIMAarHOCTUYECKMMHU NpUOOpaMu; MPOBEPSTh HCHPABHOCTH
AJIEKTPOHHBIX KOMIIOHEHTOB (paauojeTaneii); MPOeKTUPOBAThH CXEMYy HPOCTEHIINX 3IIEKTPOHHBIX
YCTPOMCTB; M3TOTOBUTH IIPOCTEUINNN YCHIIUTEIb 3BYKOBOM YaCTOThI MM AHAJIOIMYHOE YCTPOMCTBO;
CaMOCTOSITENIbHO ~ pa3pabaTbiBaTh  JJCKTPHUUECKHE  CXEMbl  MPOTPAMMHPYEMBIX  YCTpPOICTB;
pa3pabarbiBaTh M KOHCTPYHPOBATh Y4eOHO-AEMOHCTPAIIMOHHBIE CHCTEMBI YIIPABICHUS HA OCHOBE
MUKPOKOHTPOJLJIEPOB; rPaMOTHO  MPUMEHATh  BJIEKTPOU3MEPUTENbHbIE  MPUOOPHI;  BECTH
UHAMBUAYaJIbHbIE M TPYIIOBBIE MCCIEN0BAaTENbCKUE PAOOTHI; CaMOCTOSTENbHO H3TrOTABIIMBATH
MIPOCTBIE MOJENN CHUCTEM YIPABIEHUS HU3 TOTOBBIX 3JIEKTPOHHBIX KOMIIOHEHTOB; CaMOCTOSTEIbHO
[IPOrpaMMHUPOBATh MUKPOKOHTPOJIIEPHI HA OJTHOM M3 HOMYJISPHBIX SI3bIKOB POrPaMMHUPOBAHUS.

1.6 Anpecat nporpaMmmsI

[IporpamMma paccuntana Ha oOydaromuxcs B Bo3pacte 11-17 neT pa3Horo ypoBHs MOATOTOBKH,
MHTEPECYIOIIUXCS COBPEMEHHOM 3JIEKTPOHHOM TEXHUKOW, HOBBIMM TEXHMYECKHMH JIOCTHKEHUSIMU,
pa3sBUTHEM B ce0e KadecTB, MPHUCYIIMX TBOPYECKOM IuYHOCTU. I[Iporpamma mnpenycmarpuBaer
MOATOTOBKY O0YYAIOIINXCSI K KOHKYpPCaM KPaeBOro U BCEPOCCUICKOTO YPOBHEH.

1.7 O6bem nporpaMmbl, CPOK OCBOECHHS
Bcero 216 uacoB B roa. Cpok peanuzanuu oOpa3oBaTesbHOM mporpammbsl 2-4 roja B
3aBUCHUMOCTH OT BbIOpaHHBIX U3ydaeMbIX Moayseil. dopma oOyueHus: OuHasl.

1.8 OcobenHocTH OpraHu3anuu 00pa3oBaTeIbHOIO Mpolecca

JomnonnurtenpHas oO0mieoOpazoBaTenbHas 00IIepa3BUBAOIIAs IMporpaMMa «IJIEKTPOHUKA U
ABTOMAaTHKa» BKJIIOYAET B c€0s1 MOJYJIU, KOTOPbIE HHTEPECHBIE 00Y4AIOIIUMCS KaK TEOPETUUYECKHU, TaK
U JUISE CAMOCTOSITETbHOTO TMPAKTHUYECKOTO KOHCTPYHMPOBAHUS M MOJECIMPOBAHHS Pa3HOOOpA3HBIX
TEXHUYECKUX TPOIEeccOoB. Takoi MOAXOJ MpEIroiaraeT CO3HATeIbHOE M TBOPYECKOE YCBOCHHE
3aKOHOMEPHOCTEH ANIEKTPOHUKH, C BO3MOYKHOCTBIO MX pealli3allii B OBICTPO MEHSIFOIIMXCS YCIOBUSX,
a TaKXE€ B TIPOAYKTHBHOM HMCIIOJIb30OBAHUU B HpaKTquCKOﬁ u OHBITHO-KOHCTPYKTOpCKOﬁ
JIEeSTENbHOCTH. B  TeopeTnueckoil yacTu OOy4YeHHsI MPOUCXOTUT 3HAKOMCTBO C Ha3HAYCHHEM,
CTPYKTYPOH M YCTPOWCTBOM D3JIEKTPOHHOW TEXHUKH, KOMIBIOTEPOB, POOOTOB, C TEXHOJOTUUECKHUMH
OCHOBaMHU COOpKM M MOHTa)Ka, OCHOBAMHU BBIYUCIUTEIHHOW TEXHUKH, CPEICTBAMU OTOOpaKEeHUS
uHopmaruu. [IporpamMma COAEPKUT CBEACHUS 10 HWCTOPHH DJIEKTPOHUKH, WHOOPMATHKH H
POOOTOTEXHUKH C IETbI0 BOCIIUTAHUS HHTEpEca 00yJarommXxcs K Mpo(hecCHOHATBLHOM e TEIbHOCTH.

[TporpamMmMa BKITFOUAET MPOBENEHUE JTA0OPATOPHO-TIPAKTHUECKUX, UCCIIEOBATEIILCKAX PadOT H
MPUKIIATHOTO MMPOTPAMMHUPOBAHHUSL.

B xone mpaktmueckux paboT oOydwaromuecs MpUOOPETAaroT OOIIe-TPYIOBbIE, CIEUATbHbIE U
npodeccCHoHaNbHBIE YMEHHUS U HaBBIKM MO COOpKE YCTPOMCTB, X HACTPOHKE, MPOTPaMMHUPOBAHUIO,
3aKperusieMbIe B Tporiecce pa3paboTku mpoekTta. O0yuaromuecss Haydarcs paboTaTh ¢ HHCTPYMEHTOM
U 00OpYyIOBaHHMEM, XOpOIIO TMasATh, H3TOTABIMBATh CAMOCTOSITENILHO IIJIaThl M COOCTBEHHBIE
3JIEKTPOHHBIE YCTPOICTBa (3JIEKTPOHHBIE UTPYILIKH, OJOKH MUTAHUS, 3BYKOBBIE YCHUJIUTENU WU Jp.),



KOTOpBIE B JajibHEHIIEM MOXHO OyAeT MpeACTaBUTh Ha TOPOACKUX M KPAaeBbIX COPEBHOBAHUSX,
HAYYHO-TIPAKTHYECKUX KOH(PEPEHIIUIX U BHICTABKAX.

CopepxaHue MPaKTUYECKUX PadOT U BUABI MPOEKTOB MOTYT YTOUHATHCSA, B 3aBUCUMOCTU OT
HAKJIOHHOCTEH OOydYaloIiuxcs, HaJMYUS MaTepualoB, CPEACTB W Jp. YueOHble 3aHATHS
pelycMaTpUuBalOT 0c000e BHUMaHKUE COOIIOACHHS 00y4alomUMUCs MpaBuil 0€30MaCHOCTH U OXpaHbl
TpyZa, IPOTUBOIOKAPHBIX MEPOIIPUATHI, BHIIIOJHEHUIO IKOJIOTUYECKUX TPeOOBaHUI.

[IporpamMma mocTpoeHa TakuM OOpa3oM, YTO €€ COAEpkKaHHE B3aUMOCBS3aHO C IpeaMETaMH
MIKOJBHOTO IUKJIA: TEOPETUUECKUE W MPAKTHUECKUE 3HAHHS 1O 3JEKTPOHUKE 3HAUYUTENBHO YTIyOsT
3HaHUA O0y4aroUIMXcs MO PsIAy pa3fesioB PU3MKU (CTaTUKa U TUHAMHUKA, SJICKTPUKA U SJIEKTPOHHUKA),
YepuyCHHIO (BKJIFOYAs OCHOBHI TexHU4eckoro au3aiina u CAIIP), matemaTke u mHPOpMaTHKE.

OOyyaronuecs MOJIy4alOT pealibHble HaBBIKM OpPraHM3allMi pabOThl, y4yaTcsl OCYLIECTBIISTH
IPOCTOM TEXHUYECKHM KOHTPOJIb, CTPOUTh MAaTEMaTHUYECKOE OMMCAHME, NPOBOJUTH KOMIBIOTEPHOE
MOJIEJIMPOBAHUE, OCYIIECTBIISAIOT Pa3pabOTKy MOJACUCTEM M YCTPOMCTB, aHAIM3UPYIOT HH(pOpMaLIHIO €
JATYMKOB, OCYIIECTBISAIOT OTJIAIKY, IPOBOISAT UCIIBITAHUSI, MOIEPHU3ALIMIO U TIEPEIIPOrPaMMUPOBAHNE
YCTPOMCTB U CHCTEM, MOJACPKHUBATh UX B paOOTOCIIOCOOHOM COCTOSIHMH. Bce BhIle nepedncieHHbIe
HaBBIKM — OJTO BaXKHEHWIINE OCHOBBI (yHAaMeHTa i Oyaymedl HaydHO-HCCIeI0BaTEeIbCKOM,
MIPOEKTHO-KOHCTPYKTOPCKOM, OpraHU3aIOHHO-YIPABIEHYECKOM u AKCILTyaTaIl[MOHHON
po(hecCUOHATILHON JESTENbHOCTH.

Pa3paborannas  mporpamMma  «DJNEKTpOHMKa U ABTOMAaTHKa»  HOCUT  MPAKTHKO-
OPUEHTHPOBAHHBIN MOAXO[, MpOorpamMma CrnocoOCTBYeT (OPMHPOBAHUIO MO3HABATEIHHOTO MHTEpEca
00y4JaromuXCcsl 3JMEKTPOHUKE, PA3BUTUIO TBOPUYECKUX CIOCOOHOCTEH, YriayOIeHHIO M PaCHIMpPEHUI0
3HaHUi. Bo Bpems yueOHbIX 3aHATUN oOOydaromMecs BKJIIOYAIOTCS B pas3iinyHble  (POpMbI
KOMMYHHUKATHBHOW JIEATEILHOCTH TaKue, Kak paboTa B IpymIe, y4acTue B JUCKYCCHH, MPE3CHTAIUs
MIOJIyYEHHBIX PE3y/IbTaTOB, 3alUTA IPOEKTOB.

JlanHasi mporpamMma MojpazyMeBaeT OuyHyl ¢opMy o0ydenus. OOyuaromuecss H3ydaroT
TEOpHIO B JJabopaTtopuu LieHTpa ¢ nejgarorom. llpaktuueckue 3aHsaTus 0a30BOr0 YpOBHS NPOXOJUT B
Bujie 1abopatopHbIx pabor. Kaxkmas Tema mpesnonaraeT HaJMuue TEOPETHMUYECKOW M MPAaKTUYECKOH
4yacTH, OOJIBIINN aKIIEHT AeNaeTcs Ha npakTHKy. KoianuecTBo oOyvaromumxcs B rpymnmne: 10 12 4enoBex.

JlaHHas mporpamma peanusyercs B MOJYJIbHOW Qopme, KoTopas HpeAroyiaraer
BapHaTUBHOCTh U3Y4aEMbIX KypCOB IO 3 TEXHUYECKHM HaIIpaBJICHUSAM I0ociie 6a30BOro Kypca.

JanHas ¢opma peann3zanuu o0pa30BaTeNbHBIX MPOrPaMM MPUMEHSETCS B LENAX MOBBIILICHUS
KauecTBa 0Opa30oBaHMs, PACHIMPEHHUs JOCTyna OOYy4YaloIIMXCS K COBPEMEHHBIM 00pa3oBaTElIbHBIM
TEXHOJIOTUSIM M CpeAcTBaM OOyueHHsl, MPEeIOCTaBICHUs OOydJaroUIMMCs BO3MOXKHOCTH BbIOOpa
pa3UYHBIX ~ MOAyJeH, GOpPMHPOBAHMS  AKTyaJIbHBIX  KOMIIETEHIMH, Oonee 3(P(HEeKTUBHOTO
UCIIOJIb30BaHUS MMEIOLINXCSl 00pa30BaTeIbHBIX PECYPCOB.

1.9 Pesxxkum 3aHsaTui
JlarHas mporpaMMa paccurTaHa Ha MMPOBEICHUE 3aHATHH 2 pa3a 1o 3 4aca B HEJICIIO.

1.10 Ouenka ka4yecTBa 0CBOECHHS MPOTrPaMMBbI

BxoiHOM KOHTPOJIb — B Havajie OCBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl (TECTUPOBAHUE).

Texymuii KOHTPOJIb — IO OKOHYAHHWIO HW3Y4YEHHMs] TEMbl WM paszfjena (Meraroruyeckoe
HaOJII0IeHNe, OTIPOC, KOHTPOJILHOE 3aHATHE).

[IpomexxyTouHast aTTecTanus — 2 pa3a B y4eOHBIN TOJl, B KOHIIE MOJYrOausl, 3a CYET BPEMEHHU
OTBEJCHHOI'O Ha MPAKTUYECKUE 3AHATH.

HtoroBas aTrrecranus — 1ocje yCIHENIHOIO0 OCBOEHHsSI 00pa30BaTeIbHOM MPOrpaMMbl B MOJHOM
o0BeMme.

1.11 BeinaBaeMblii JOKYMEHT 0 pe3y/1bTaTaM OCBOEHHUS IPOrPaMMbI

JlumaMm, yCTIeIIHO OCBOWBIIMM JIOTIOJHUTENBHYIO OOMIEPa3BUBAIONIIYIO MPOrPaMMY B ITOJHOM
o0beMe U MPOIIEAINIUM UTOTOBYIO aTTECTAINIO, BBIAAETCS JOKYMEHT 00 00y4eHHMH, YCTaHOBIECHHOTO
obpasma: Ceudemenbcmseo 06 06yuenuu.




2. YAEBHO-TEMATUYECKHAM IJIAH

1 rox 00yueHus

2 roj o0yueHus

3 rox oOyueHus

4 ron 00yueHUs

g B T.4. B T.4. B T.4. B T.4.
2
2 . . .
- 5 | ¢ - g . ¢ . g -
AMMCHOBARHE E § | g & dopma Z» 8 = ®opma . 5 = ®opma 7 = = Dopma
pasnena 2 § & > KOHTPOJIIS 5 & £ KOHTPOIIS % & & KOHTPOJIA % & > KOHTpOIIA
s | 2] & £ gl 8| £ 3 £ | 3| £
5 - = = & = - =
~
Monyns Al: BricTraBka
O ]
CHOBBI 216 | 216 | 64 | 152 pabot
3JIEKTPOHUKU (mpomexyTou
(6a30BbIit) Hast
aTTecTalus)
g/lo;[ynb A2: 216 216 | 72 | 144 CopeBHOBaHME
JIEKTPOHHKA U (mIpoMexyTouH
ABTOMaTHKa asi aTTecTarys)
Mopyns B1: IIpe3enTanus
KommsroTep ¢ Hyns 108 108 | 25| 63 TBOPUYECKHUX
pabot
(mpomMexxyToUHas
aTTECTAIHs)
Mopyns B2: TectupoBanue
CucrtemHoe 108 108 | 45 | 63 (mpomMexyTo4Has
aJIMUHUCTPHPOBAHKE aTTecTalys)
Monyns Cl: 3anmra npoexTa
Arduino ms 108 108 | 18 90 (IpomMexyTouHast
HaYMHAIOINX aTTecTanus)
Mopynb C2: TectupoBanue
Arduino 108 108 | 18 90 (utoroBas
poOOTOTEXHUKA aTTecTanus)
Hroro | gea 216 | 64 | 152 216 | 72 | 144 216 | 90 | 126 216 | 36 | 180




3. COIEP’KAHME MOJYJEN

Moayab Al: OcHOBBI 3JIEKTPOHUKH (0a30BbIi)

Teopusa: DNCKTpOHUKA U NMPUMEHEHHE €€ B PA3IMUHBIX 00JACTSIX XKU3HU OOIIecTBa. 3aKOHBI
IIPUPOJIBI - OCHOBA PA0OTHI AJIEKTPOHHBIX YCTPOMCTB. MUp BUIUMBIN U MUP HEBUIUMBIH, MBIIIJICHUE U
BOOOpakeHHME KaK MHCTPYMEHTHl H3Y4eHUS Mupa HeBuaumoro. Hayka ¢yHmameHTanpHas u
npukiagHas. [lpapna v uctuna, HeBeieHHE U J10Kb. Heo0X0IMMOCTh MpaB/bl U UCTUHBI TSl PELICHUS
BO3HUKAIOIIKX 3a1a4. [IpoaBuxkeHre oT HEBEAEHMS K UCTUHE - IPOLECC TO3HAHUSI MUpA BUIMMOIO U
HeBUIAMMOro. B3anMHoe BO3/eHCTBUE MPUPOJBI U YEIOBEKA, HE3bIOJIEMOCTh MPUPOIHBIX 3aKOHOB U
MOCTOSIHCTBO UX JICHCTBHSL.

MonoTtku, ux pazHOBHAHOCTH W Ha3HaueHue. [Ipuembl Oe3omnacHoil pa®oTsl. HamumbHUKH, UX
pPasHOBUIHOCTH M Ha3zHaueHue. Tucku, pabouas cTOHKa M 3aXHM 00pabaThIBA€MOW JeTau.
be3onacHoe HacaxuBaHUE PYKOSTKM Ha HanuibHUK. KepH u 3yOuio, pyOka M KepHEHHE MeTaluia.
IIpuemMbl KepHEHMS M pa3METKu MarepuanoB. l3mepurenbHbld HMHCTpYMEHT. llITaHreHUUpKYyIIb,
MUKpPOMETp, JuHelka. Pabora ¢ Humu. Uto Takoe HoHMycHas mikaia. CHATHE OTCYETOB ¢ HOHUYCHOM
mKanel. BeIOOp cBepna i OTBEPCTHS € TMOCIEAYIOMIeH Hape3Koil pe3bObl. METYHKH W IIIaIIKH.
OTBepTKHU, Pa3HOBUIHOCTH OTBEPTOK W MOAOOp Ui BhIMOTHEHHS paboThl. HokoBka mo mertanty,
IpUEMbl pe3KH MaTepuanoB. Pe3zaku, npuemsl paboThl. penu, pydyHas U 3JEKTpUYECKas, 3aTOYHBIN
CTaHOK, Oe30macHble MprueMbl paboThl. J[eMOHCTpalus HHCTPYMEHTA U OOpalleHusi C HUM. 3HAaKOMCTBO
C MOHTQKHBIMM MHCTPYMEHTaM, €ro Ha3HaueHueM (TUIOCKOTYyOLbI, KPYIJIOTyOlbl, KyCauku, OOKOPE3b,
MUHIETHI, CKaJbIeNH.). TepMHUHBI U ONpeAeneHus, UX HeoOXxoaumMocThb. [IpupoHbie 3aKOHBI - OCHOBA
JNEHCTBUS PaIMO3JICKTPOHHBIX MPUOOPOB. [IOpsIOK W JNUCIUIUIMHA - OCHOBBI 0€301acHOM padoTHI,
UHCTPYKTaX.

Martepuansl ¢ TOUKH 3pEHHS IIPOBOJAUMOCTH TOKa. M305d11MOHHBIE MaTepuaiabl U U3 CBOMCTBA.
[peBecuHa, miacTMacchl, KepaMUYeCKUe MaTepualbl, TKaHb U MaTepHualibl Ha ee ocHoBe. CBoiicTBa
MEPEYUCIICHHBIX MAaTEepHaIoOB U OCOOEHHOCTH HX 00pabOTKU. DIEKTPONPOBOJHBIE MaTEpUAIIBI.
Keneso, cranp, Menb, amlOMUHUM, JIaTyHb, OpOH3a, UX CBOWCTBAa W OCOOEHHOCTH OOpPabOTKH.
CoenuHeHnue netaneil U3 OAHOPOJHBIX U HEOJHOPOIHBIX MarepuanoB. [IoaBMKHBIE U HEMOABUKHBIE
coenquHenus. Ckieiika, cBapka, CBUHYMBaHWE, 3aCTETUBAaHUE, U JPyTU€ BUIbl COEIUHEHHI.
Coenunenue wmatepuasioB naWko. CyTb COEIMHEHMS MAWKOM, BHUJbl MAKK M TEXHOJIOTHS €€
nposeneHus. [Ipunoil, ero HazHayeHWe, Pa3HOBUJIHOCTH M Mapku. MOHTax paauoOdJIEMEHTOB Ha
MaKEeTHOM IUIaTe, TUIAaHUPOBKA PacIoyIoKeHUs feTaeil. PopMOBKa KOHIIOB PaIMO3JIEMEHTOB, IpaBUiIa
ee mnposeneHus. IlasnbHHUK, NMOArOTOBKAa K padoTe, 3aTOYKa M 3alyKUBAaHUE Kajla MasbHUKA.
CBolicTBa TOKONpPOBOJAIIMX MaTepUaloB. YciloBus Xopoweid maiiku. OmnpeneneHue Mecra
pacroyioxxeHus rabapuTHBIX netaneil. KoMrmoHoBka 1uiar me4aTHOro MoHTaxka. lledaTHBIE MOHTax
IIEKTPOHHBIX CXEM. XUMHUUYECKOE U NIEKTPOXUMHUYECKOE TPABJICHUE TUIAT IEYATHOTO MOHTaXa.

[Tonstue o pabore, 3HEpPruM, TOKE, CUJIE€ TOKA. DJEKTpU3alMs Tela Npu TpeHuu. JBa poaa
IIEKTPUYECKUX 3apSAJ0B U UX CBOMCTBA. DJIEKTpUYECKOE Moje. ENUHUYHBIN 3IEKTpUYECKUH 3aps.
KonunuectBo »nextpuuectBa, eauHuna wusmepeHus - Kymnon. Hampasienue Toka W JBUXKEHHE
3NIeKTpoHOB. EnuHuma m3mepeHus cuiel Toka - Ammep. M3mepurenbHbl nmpubop - AmiepMmerp.
[Torenunan. PazHocth moreHnumanoB. PabGora snexktpuueckoro Toka. IloHsTHE O CONMpPOTHBIECHHUU.
[TonsitTue o mpoBoauMocTH. EavHMIIa M3MEpEeHMs] CONPOTHUBIIEHUS M IIPOBOAMMOCTH, HAIPSHKEHUS.
CootHomenue enuuul. 3akoH Oma ansg ydactka uenu. [IpuOGopbl /Ui u3MepeHusl HanpsHKEHUs U
compoTtuBieHus. I[IpoBOIHMKHM, TOTYNPOBOJHUKH, HU3OJATOPHI  (AMAIEKTPUKH).  DJIEMEHTHI
AIIEKTPOHHBIX yCTpoMcTB. Pe3ucrop m ero obosznauenuwe. PaznoBuaHocTu pesuctopoB. [IBa pona
NIEKTPUYECKUX 3aps0B U UX CBOMCTBA. [IoHATHE O MarHeTM3Me M AIIEKTPOMATrHETH3ME. MarHuThl
€CTeCTBEHHbIE U HCKyccTBeHHbIE. [lomockl MarHuTa, ux B3aumojeicTBue. [loHATHE O MarHUTHOM
MOJIE U MarHUTHBIX CHJIOBBIX JUHUSAX. B3auMopeiicTBue MpOBOJHUKA C TOKOM U MarHUTHOTO MOJIS.
JleiicTBre TpPOBOAHMKA C TOKOM Ha MarHUTHYIO CTpeiIKy. MarHutHoe mojieé KaTyIIKH C TOKOM.
[TpakTHyeckoe MpUMEHEHUE IEKTPOMAarHUTOB B TEXHUKE. 3BYK €ro npeoOpa3oBaHUE B MEPEMEHHBIN
AIIEKTPUYECKUH TOK M OOpaTHO. YCTpPOMCTBO 3JIEKTPO3BOHKA, TelerpadHoro ammapara,
AIIEKTPOMArHUTHOTO penie, MUKpOoQoOHa, TPOMKOTroBopuTels, TenedonHoi TpyOoku. Tpanchopmarop,



OPUHLMIIBL paboThl U (U3MKa AEHCTBHS, YCTPONCTBO, Ha3Hau€HHWE W XapaKTepucTHku. CurHan
AJIEKTpOMarHuTHeIA. Ilepenaya 37€KTPOMarHUTHBIX CUTHAJIOB, HECYIIAs 4acTOTa, 4acTOTa CUTHAaa,
MOJYJALUSA, JAeMOAyisuus. Jluama3oH YacTOT NEPEeMEHHOTO TOKa MCIOJIb3YEMOro B Iepeaaye
curnanoB. KonebarenbHblil KOHTYp. PHU3UKa pe30HAHCA HAMIPSDKEHUS U TOKA.

DNEKTPUUECKU TOK U €ro UCTOYHHUKHU. DIIEKTpUYecKasi 1enb. Pa3HOBUIHOCTH 3JIEKTPUUYECKHUX
uenei (mocieoBarenbHasi, IMapajljiesibHas, CMEIIaHHas). Pa3sHOBUIHOCTH 3JIEKTPUYECKOrO TOKA:
MOCTOSTHHBIN, MEepEeMEeHHbIN, myabcupytouuil. [lonstue o mapameTrpax mepeMEeHHOTO TOKa; YacToTe,
nepuoJie, AaMIUIUTyJe. OJIEMEHTHl JJIEKTPOHHBIX YcTpoicTB. IloTpeOuTenu Toka (JaMIIOUKH,
pesuctopsl). [IpubGopsl ynpaBieHus B 3JIEKTPUUYECKON LEMH: BBIKIIOYATEIH, PYOUIbHUKU, KHOIKH.
O6o3HaueHus: B MEKTPUUYECKUX cxeMax. TemnoBoe AelcTBUE TOKA. SIBIEHHE KOPOTKOIO 3aMbIKaHUS.
[Ipenoxpanutenu. Pabora ¥ MOIIHOCTh 3MEKTPUUECKOTO TOKA. DJIEKTPOEMKOCTh M KOHIEHCATOP.
EnvHunbl mM3MepeHHs: €MKOCTH. OJIEMEHThl 3JEKTPOHHBIX YycTpoilicTB. KonpeHcarop u  ero
ycrpoiictBo. KoHaeHcaTopbl MOCTOSIHHOM W TMEpEeMEHHOW €MKOCTH, MOJSpPHBIE M HETMOJISPHBIE.
O0o3HaueHue KoHJEHcaTopoB Ha cxeme. IlapamienbHoe M IOCIEAOBAaTENbHOE COEAMHEHHE
KoHZeHcaTopoB. [locTosiHHAs BpeMeHH paspsiaa u 3apsna eMKocTH. Dusnueckas CyIIHOCTh MOHATUN
HaINpsDKEHUE, COMPOTHBIICHHE. AMIUTUTYIHOE U 3P PEKTUBHOE 3HAYCHNE NIEpeMEHHOT0 Toka. [lonarue
o casure (a3. EquHuUIBl M3MepeHHsl 3JICKTPUUECKUX BEIMYUH (aMIiep, BOJIBT) U H3MEpUTEIbHBIC
npuOopsl (amrepmerp, BoibTMETp). EnnHuna n3mepeHus conpotuBiieHUs U npoBoauMocTH (OM u
CumeHc). AKTHBHOE U PEaKTUBHOE COMPOTUBIICHHS, UX KOpeHHOoe oTianuue. 3akoHbl Kupxroda u ux
IIPUMEHEHUE B MPAKTHUKe Hanaaku cxeM. [lapamienbHoe u mocienoBaTeslbHOE COEAMHEHNE aKTUBHBIX
U PEAaKTHBHBIX COINPOTUBICHHUH. OIJEKTpUUecKass eMKOCTb. EJMHMIIBI HW3MEpeHHs] EeMKOCTH.
WHayKTHBHBIN TOK, HHYKTUBHOCTb, €IMHUIIBI M3MEPEHHSI HHIYKTUBHOCTH M TOKa. TpaHchopmMaTopsl,
WX Pa3HOBUIHOCTH, YCTPONUCTBO, Ha3HAYECHUE U OCHOBHBIC XapaKTEPUCTUKU. Pe30HaHC HaNpsHKeHUN U
pe3oHanc TokoB. CBOMCTBA IIeTNel TP pe30HaHCE.

[Tonstne 06 wu3MmepeHuu. JluamazoH, mpemen © IeHa JAENCHUS IIKalnbl. ABOMETPHl U
MYJIBTHUMETPBI. YCTPOHCTBO M HpHHUUI paboThl. YcTaHOBKa HYyNs omMmerpa. CHSATHE OTCYETOB.
[ToaroroBka npubopa k padote. I[Ipenensl n3MepeHuit, 1ieHa AeIeHUs, OTCUET, Pe3yJbTaT U3MEPEHUs.
[IpaBuiia BKJIIOYEHHS aBOMETPOB IPU H3MEPEHMM HANpSHKEHHs, CHJIbI TOKa W CONPOTHBIICHUS.
H3mepeHune conpoTUBIEHUN, TOKOB, HAIIPSKEHUS.

OO0mme cBefeHUS O TMOJYITPOBOJHUKOBBIX Tpubopax. uoxn. OCHOBHOE CBOWMCTBO nuoda -
OJTHOCTOPOHHSS MPOBOAMMOCTb. Ha3HaueHue Ou070B. YCIOBHbIE 0003HAUEHUs JTMOJOB, UX THUIIHI.
CrabunuTpoHbl, NapaMeTpUuecKue CTaOWIN3aTOPbl, CBETOAMOIBL, (OTOAUOABI. TpPaH3UCTOPBHI.
OCHOBHOE CBOMCTBO TPAaH3UCTOpa - YIpaBJIEHHE TOKOM. MapKupoOBKa TPaH3UCTOPOB U OCHOBHbBIE
napamerpsl. Haznauenue tpansuctopoB. O003HaUeHHE TPaH3UCTOPOB. BkitodeHne TpaH3UCTOPOB
N-p-n u p-N-p TunoB. PacnonoxeHue BBIBOAOB TPAH3UCTOPOB. TEPMORIEKTPOHHAS SMHUCCHS.
VYerpoiicTBo u paboTta BakyymMHOro nuozia. Katoabl mpsMoro u KOCBEHHOTO Hakama. Y CTPOMCTBO U
pabotra Tpuona. Kparkoe moHsiTHE O TeTpoje, NeHToAe TeTpoze. LloKoneBkM paauoIamil.
Ocuunnorpadguueckue TpyOKH, ycTpoWcTBO M HpuHUMI paOoTel. Hemoctatkm u mpeumyiecTa
3JIEKTPOBAKYYMHBIX HpuOOpoB. ITomynmpoBoHUKOBBIE MPUOOPHI, UX NMPEUMYIIECTBA U HEAOCTATKH.
Pa3HoBHIHOCTH JMOAOB, MX XapaKTEepPUCTUKM, Ha3HAU€HHE M MapKupoBka. PasHoBHIHOCTH
TPaH3UCTOPOB, X Ha3HAYEHUE, MAPKUPOBKA, XapaKTepUCTUKU. CrOCOOBI KPEIIeHUs U COEIUHEHUS
AIIEMEHTOB DJIEKTPOHHBIX YCTPOWCTB B MpHOOpax U YycTaHOBKaxX. Pa3beMHble M HepazbeMHBIE
COEJMHEHUS, MEXaHUYECKOe KpeIUIeHHEe | Taika. YCJIOBHbIE 00O3HAYEHUs JeTallel 3JIEKTPOHHBIX
YCTPOMCTB.

Brmpsimutenu nepemenHoro toka. [lapamerpudeckue cTaOMIM3aTOphl TOKAa M HANPSKEHMS,
¢uzuka peictBus. CurHan, CHUTHaJ D3JEKTPUYECKUH. YCUIIMTENb CHUTHAJIOB IEPEMEHHOIO TOKa,
OPUHIUN paboThl, KOA((GUIMEHT yCUICHHUs, Ha3HAuYCHHE JJIEMEHTOB YCHUJIMTENs, pekuMbl A u b.
[Tonsitne 06 OOpaTHOM CBSI3U U €€ BO3JACHCTBUY HA YCHIIMTEINb. Y CUITUTENH C TAThbBAHUYECKON CBSI3BIO.
CocraBHoii TpaHzucTop. Bempsamutenu nepemenHoro Toka. [lapamerpuueckue cTabmiIn3aTopsl TOKa U
HanpspkeHuss. MyabTUBUOpAaTOp CUMMETPUYHBIA U HECUMMETPUYHBIA Ha TpaH3UCTOpax, (u3nuecKue
OPUHIUIBL pabOThl, MIPUMEHEHHE B IpaKTHKe. YTpaBleHHE CUMMETPHUYHBIM MYJIBTUBHOPATOPOM
(dacroToif u BriItOUeHHEM). OOpaTHas CBsI3b. DJIEKTPOHHBIA CTAOMIN3ATOP HAMPSDKEHUS, 3alUTa OT



KOPOTKOTO 3aMbIKaHus. Du3uKa paboThl U cXeMa. Y CHIINTEh CUTHAJIOB HU3KOM YacTOTHI B pexuMe A
u b. ba3oBas cxema, pu3znueckre NpUHIMIBI padOThl. AHTEHHA U 3eMJISI - PACKPBITHIM KoJeOaTenbHbII
KOHTYp. JleMoayssiiust ¢ HOMOIIBIO AM0/a. JIeTeKTOPHBII IPUEMHHUK, YCTPOMCTBO U MIPUHLUI paboThI,
KoJIeOaTeNbHbI KOHTYpP, pEe30HaHC Toka. Jlemomymanus C MOMOINBIO TpaH3ucTopa. llpmemMHMK
npsamoro ycunenus 0-V-1, yctpoiictBo u npuHuun padotsl. O603HaYeHHE CTPYKTYphI NPUEMHUKA.
Kackan ycunurens Beicokoil yactoTel. IIpueMHuk npsimoro ycunenus 1-V-1, ycTpoiicTBO ¥ IPUHLIMIL
pabotbel. O003HauUeHNE CTPYKTYpPhI IpueMHuKa. [IpueMHuK ¢ 00paTHON CBS3BIO 110 BBICOKOM YacToTe.
['enepatop snekTpuueckux curHaioB. Cxema, ¢usuka neiictBus u npumenenue. [IpeoOpasoBanue
4acTOT METOJIOM CMEIIMBAHMA HAa yCWIMTEIbHOM Kackaje. CymeprereponuH. CxemMa M NPUHLMII
JICHCTBHS.

DyHKIMOHATBHBIE cXeMbl. [lopsiiok moucka HEMCIPABHOCTEH B MPUEMHOW U YCHUIMTEIbLHOU
anmaparype. MeTtoauka HaCTpOWKM NPUEMHHMKOB 110 JHana3oHaMm. XapaKTEPHbIE HEUCIIPABHOCTU MX
JUAarHOCTHKA U YCTPAaHEHHUE.

OyHKIMOHANBHBIE CXeMBbl. [lopAaoK moucka HeucnpaBHOCTEH B IM(POBOH M YCHIUTEIHHOU
annaparype. Meronuka HacTpOMKM IPUEMHHMKOB IO JUala3oOHaM, IpoBepka M HacTpoiika AUYX
(aMIIUTYJHO-4acTOTHAs XapaKTepUCTHKA) YCUIIUTENIbHOMN anmnaparypsl. XapaxkTepHble
HEUCIPAaBHOCTH UX JIMarHOCTUKA U YCTPAHEHHUE.

OO6cyxaeHne UTOroB padOTHI 3a ToJl, MOATOTOBKA K BBICTaBKE JIydmmux pabor. OmpeneneHue
JOCTIKeHUH oOyuatomuxcs. [Ipurnamienne K NpoJoHKEHUI0 TBOPUYECKON paboThl 00yUaroIuXCs.

Ilpakmuka: 3HAKOMCTBO O0y4aromiuxcs ¢ 00OpyJIOBaHUWEM JIA0OPATOPHH, €r0 Ha3HAYCHHUEM.
BkiroyeHune 1 BHIKIIOUEHHE 000pyI0BaHUs, KOTOpOe OyeT NCIOIb30BATHCS HA OMMKAUIINX 3aHATUAX
KaKIbIM 00yYaroIuMCsl.

[Toka3 nmpuemMoB pabOThl CO CTAHKOM JUI CBEPJCHMSI, 3aTOYHBIM CTAHKOM, 3aKMMa JleTalu B
TUCKaX, pabOTHl MOJIOTKOM, HAMMJIBHUKOM H 3yOminom. ObecnieueHre 6€30MaCHOCTH TPHU MPOBEICHUH
3THX paboT. OcBOEHUE U3I0KEHHBIX IPUEMOB Ha MpakTHKe. Pa3meTka, cBeplieHue, MUICHNE, pe3aHue
MarepuanoB. CHSITHE OTCUETOB C HOHMYCHOM MIKaJbl. 3roToBICHUE IMYHON MaKeTHOM TUIATHI.

W3roroBnenne JUYHOW MakeTHOW 1uiaTel. CHATHE OTCYETOB C HOHMYCHOM — IIKAJIBL.
[TpakTHUeckoe OCBOEHHE NMPHEMOB CBEPJICHUS, PE3KH, MUJICHUS, Hape3aHus pe3bObl Ha pa3iMyYHBIX
marepuanax. TectupoBaHue, n1abopaTopHas padora.

N3roroBnenne JnMYHOM MakeTHOW Iuiatel. llaiika, mykeHue, 3aly)KUBaHHE IASUIBHUKA.
3amy)KMBaHWE KOHTAKTHBIX IUIOIIAJOK MAaKeTHOW IuiaThl. [IpakThueckoe OCBOEHHE NIPHEMOB
YCTaHOBKM M (POPMOBKH BBIBOAOB panuodnemeHToB. [laiika "croeuku", "mepembruku". OcBoeHHE
nprueMoB paboThl Ha mpakTHKe. CHATHE OTCUETOB C HOHMYCHOH IKajbl. TecTupoBaHue, 1abopaTopHas
pabora.

3amy)KMBaHWE KOHTAKTHBIX IUIOIIAJOK MakeTHOW muiatel. [laiika "merenku", "TpeyronbHuka',
"mupamunku", "B cThIK", "c mepekpbiTHeM'", mpomnaiika mBoB. Ilaiika moaenok M3 HEUCIpPaBHBIX
neranei (poOOTOB, KUBOTHBIX, (DOHAPUKOB, yepenax, NayykoB U T.1.). PopMOBKa BBIBOJIOB jeTaseit
nepej naikoi, ycTaHOBKa Ha MakeTHOM IJIaTe LeNoYKy pe3uctopoB. COOpKa cXeMbl 11l HaOJt0IeHUs
3a HM3MEHEHHMEM CONPOTHUBIICHUS KATYIIKM IIEPEMEHHOMY TOKY, B 3aBUCUMOCTH OT HaJIW4us
(GbeppOMarHUTHOTO M JUAMarHUTHOTO CEpPACYHUKA, a TaKXKe OT YacTOThl MEPEMEHHOIo TOKa.
[TpakTnyeckue paOOTHI MOHTaXa IO 33JaHHOW JJIEKTPUYECKOH CXeMe Ha MAaKeTHBIX IUIaTax.
OmnpeneneHne €eMKOCTH KOHJIEHCATOpa METOJOM BoJIbTMETpa-amrepmerpa. Halmronenue dopmbl u
caBura (hazbl MEPEeMEHHOr0 TOKa Ha SKpaHe KOMIbloTepa oObsCHeHHe yBHUIeHHOro. Halmromenue
ABJIGHUS AMIUIMTYHOM MOJyJISMU Ha DSKpaHe KOMIbloTepa M ocuuuiorpadge oObsCHEHUE
yBuzeHHoro. Hamotka /mepemotka/ Tpancpopmaropa. TectupoBanue, nabopatopHas padora.

3anyKMBaHHE KOHTAKTHBIX IUIOMIAJOK MakeTHOW miarel. [lalika "merenku", "TpeyroibHuka',
"mupamuiku", "B cThIK", "C mepekpeiTHeM", mponaiika mBOB. POpMOBKA BBIBOJOB JETaleil mepen
MalKoM, yCTaHOBKAa HAa MaKEeTHOW Tuiate pe3uctopoB. [laiika memouyku pesuctopoB. JlaGoparopras
pabora.

JlaboparopHas pabora. M3mepeHue UHAYKTHUBHOCTM U €MKOCTH METOJOM amIepMerpa-
BOJIbTMETPA, 4acTOThl MeToAoM Jlnccaxy. CHsATME aHOAHONW M AHOJHO-CETOYHOM XapaKTEPUCTUKH
panuonamibl, OObSCHEHHE MPUHLUIA YIIPABIECHUS 3JIEKTPOHHBIM MOTOKOM. CHATHE BOJIbTaMIIEPHOM



XapaKTePUCTHKH CTAOMIIUTPOHA, OCTPOCHHE M OOBSCHEHUE MosyduBIIerocs rpaduka. [locrpoeHue
3aBUCHMOCTH KOJUICKTOPHOTO TOKa OT TOKa 0a3bl, MPH BKIIOYCHUU TPAH3HUCTOpa ¢ oOIIel 0a3oid, ¢
OOIIMM  AMHUTTEPOM, MOCTpOoeHHE Tpaduka U OOBACHEHHUE MOJYYUBIIUXCSA  PE3Y/IbTATOB.
CamoTecTHpOBaHNE Ha KOMIIBIOTEPE 0 TECTy 0003HaueHHH Jeraneil paanocxeM. CaMOTeCTHPOBAaHUE
Ha KOMITBIOTEPE M0 TECTY NPUMEHEHHS U3MEPUTEIbHBIX TPUOOPOB.

TectupoBanue, nadboparopHasi pabora. PazpaboTka M TpaBlieHHE TUIAThl MEYATHOTO MOHTaXKa.
MoHTax 37eKTpOHHOrO ycTpoiicTBa. Hamanka u cOopka 3aKOHYEHHON KOHCTPYKIIMU 3JIEKTPOHHOTO
ycrpoiictBa. COpEeBHOBaHHUS CPEIIU OOYYAFOIIIUXCSL.

[Touck HEUCTIPABHOCTEH U PEMOHT OBITOBO# paroaniapaTypsl.

Moayab A2: DiIeKTPOHUKA U ABTOMAaTHKA

Teopusa: llpuponHble 3aKOHBI - OCHOBAa JEHCTBUS 3JEKTPOHHBIX NpuOOpoB. TepMHHBI H
onpeneneHusi, ux HeobxoxumocThb. Ilopsmok M aucHUmIIMHA - OCHOBBI 0€30MacHOM pPadOTHI.
CobmnroeHne 3aKOHOB 3THKM - OCHOBA CaMOYYBCTBHUSI B TpYIINE, ITOMOTAIOIIEro Xopomei yuebde,
OTIbIXY, Oe30macHocTH. MIHCTpyKTaxX 10 TeXHUKe 6e30nmacHOCTU. J{efCTBYS TpH aBapuifHOM cUTyauu.
Oxazanue mepBoil momomu. llpaBuia caHWTapuM W THTHEHBI. 3HAKOMCTBO C IUTAHOM paOOTHI.
[Topsimox npoBeneHUs 3aHATUH, OOA3aHHOCTH OOYYAlOLIErocss IMpH MOCEHIEHUM 3aHATHH U 10
OKOHYaHUU UX. PexomeH1yemast muTeparypa.

Ycunurenb NEpeMEHHOTO TOKA Ha TPaH3UCTOPE, MPUHIUI PaObOThl, XapaKTepUCTHKHU. BapuaHTbl
BKJIIOUEHUSI TPaH3UCTOPOB, pexumbl A u b. OOparHas cBs3b, IIyOMHA OOpaTHOM CBS3H, PEKUMBI
paboThl, criocoObl ocyliecTBieHus. PexxuMbl camoBo30ykaeHus ycunutens. Ctabuimuzanus pexuma
yCeuIHTeNs, (PU3MKa pabOThl M TMPUEMBI OCYIIECTBICHHUS. Y CHIHMTENb MOCTOSHHOTO TOKA, MPHHIIUI
paboThl, Ha3HAUYE€HUE, BapUAHThl HUCHOJHEHUSA. MoOAyIu Ha TpaH3UCTOpax. OIJIEKTPOHHbIE
CTa0MIIN3aTOPBI TOKA W HANpsDKEeHUs, Gpusnka padoTel. OrpaHUYHTENN Ha TUO0JaX, IPUHIMIT PaOOTHI,
Ha3HaueHHUe, BApUaHThl UCIIONHEHUs. Tpurrep, NpuHUUI pabOThl, HA3HAYCHHUE, BApUAHTHI UCTIOIHEHHUS.
MynbsTHBHOpaTOp, HPUHUIUN  pabOThl, Ha3HAYCHHWE, BAPHAHTHI HCIIOJHEHHsS. | eHepaTopbl
CHUHYCOMJAJIbHBIX CUTHAJIOB, NPUHUUI paOOThl, Ha3Hau€HHE BapHUaHTOB cxeM. Moaymsauus u
JIeMOIyJIALuUs, PU3NYECKUE MPUHIUIBI U TITyOMHA MOTYJISIIUY.

BeimpsmieHne NnepeMEeHHOro TOKa, BAapUAHTBI CXEM BBINPSMIICHMS, HX NPEUMYIIECTBA U
HejocTaTKu, pacueT. CriakuBaHue MyJbCalui, cXembl (PUIBTPOB M HMPUHLUIBI UX pabOThI, pacyer.
[Tapamerpuueckue CTaOMIN3aTOPBl MOCTOSIHHOTO —HANpPSDKEHMsI, MPUHLUIBI PabOThl, pacyer.
[Tapamerpuueckue cTaOMIM3ATOPbI Il OOJIBIIMX TOKOB, APYTHe BUIbBl CTAOMIM3AaTOPOB TOKA U
HanpsbkeHus. CoBpeMeHHble OJIOKM TUTaHUS MOHHUTOPOB M KommbioTepoB. IIpeoOpa3oBanue
MIOCTOSTHHOTO TOKa B IepeMeHHbIH. Mcronb3oBaHne cxeM MyJIbTUBHOPATOPOB U F€HEPATOPOB JIJISl ATUX
neneit. [IpyHIMnb! MX paboThl U PYHKIIMOHAIBHBIE CXEMBI, IPEUMYIIIECTBA U OCOOEHHOCTH.

[TonsiTue 00 aBTOMAaTUYECKOM PEryJIMpPOBAHUU M aBTOMAaTUYECKOM yrpaBieHuu. [loHsTHe o0
00BEKTE PEryaupoBaHUs WM YIPaBJIEHUs U BO3ACHCTBUU HAa HEro. YMPaBIAIONIME BO3JEHCTBUA U
BO3MyIIeHUA. KOHTpoJIMpyeMbIe 1 HEKOHTPOJIMpYEMbIE BO3AeHCTBUSA. KOHTpOJIb 3a BO3ACMCTBUAMYU HA
O0BEKT yIpaBiIeHUs, AaTYUKU. MeXxaHUUecKue, TEIJIOBbIe, SJIEKTPOHHbBIE, ONTHYECKUE M JApyrue
natuuku. llepenatodnsle, ympaBisiOME W HCIOJHUTENbHBIE YCTpoilcTBa. (DyHKIMOHAIBHEIE,
CTPYKTYPHBIE U JJIEKTPUUECKUE CXEMBI YIIPABICHUS. 3AMKHYTbIE U HE3AMKHYTHIE CXEMBbI YIIPABJICHUS.

[TonsTue o cucremax cumcieHus. JlBouuyHas cucrema cuucieHus. OCHOBBI anreOpbl JOTHKU.
Crnoxenue 1 BeluMTaHue. Jloruueckue aneMeHTsl. Perucrpbl, cueTunky, mudpaTopsl, JemudpaTopsl,
MYJIBTUIUIEKCOPBL, € MYJbTUIUIEKCOpHl. [loHsTHE O mpoleccope, ero GyHKIUH U OCHOBHBIE Y3IIBI.
ApXuUTEepKTypa BBIYHCIUTEIBHOTO KOMIUIEKCA. YCTPOMCTBO, MPUHLMUN JeHCTBUS, M300pakeHHue Ha
cxemax. Bxoaneie u Beixoansle curHaisl. Jlornueckne anements! "N", "UJIN", "HE" Ha TpaH3ucTopax,
ux pabdota. Tabnuia HICTUHHOCTHU €€ COJepKaHUe U Ha3HAaYCHHUE.

MynpTUBHOpaTOp HA JIOTUYECKUX DJEMEHTaX, MPUHLIMI U Trpapuk pabOThl, TPUITEPHl Ha
JIOTMYECKUX JJIEMEHTaxX, MPUHUMN U Tpaduk paboTsl. ['eHepaTOpbl Ha JIOTMYECKUX DIIEMEHTaX,
OpuHUMN U Tpapuk padboTel. CHUETYMKH, PETUCTPHI, MYJIbTUIUIEKCOPBI, JIEMYJIbTUILUIEKCOPHI,
mudparopsl, U gemudparopsl, 0003HaYEHHE B CXEMax, CUTHAIbBI BXOJla U BbIXxojga. MapKkupoBKa U
rpadgudeckoe n300pakeHrne Ha (PYHKIIMOHATBHBIX CXEMax.



Ilpakmuka: 3HaKOMCTBO C MECTOHAXOXKICHHEM IETalled, MaTepHalla, MOHTaXHBIX IPOBOJOB,
anTeyku. JleMoHCTpalys MOHTa)KHOTO MHCTPYMEHTA U aBOMETPA U MYJIbTUMETPA, IITAHI€HIIUPKYJISL.

[TpakTuyeckas cOopka M HacTpoMKa (PYHKIIMOHAIBHBIX CXEM Ha MaKeTHBIX ILIaTax, U3MEpeHue
napamMeTpoB (yHKIHMOHAIBHBIX cxeM. COOopka 3JIEKTPOHHBIX YCTpOWCTB ¢ mnpumeneHuem YIIT,
TPUITEPOB Ha TPAaH3UCTOpaX, CXEM C TeHepaTopaMH U YyCHiIuTenell ¢ oOpaTHOH CBS3bIO.
CamMoTecTupoBaHHE Ha KOMIBIOTEPE IO TECTY THIIOBBIX AIEKTPOHHBIX cXeM. CaMOTECTMpOBaHHE Ha
KOMITbIOTEPE 10 TECTY IPUMEHEHUS U3MEPUTEIBHBIX TPHOOPOB.

COopka M HanaxuBaHWe (WIBTPOB C 33JaHHBIMU TapaMeTpaMH, U3MEPEHHUE IyJIbCallud Ha
BbIxoJie. COOpKa BapuaHTOB BBINPSAMUTENCH, U3MepeHne ux napamerpoB. COOpka M Halla)kKUBaHUE
CTaOMIIM3UPOBAHHBIX OJIOKOB MHTAaHHWS C PErYJIMPOBAaHUEM HANpPsDKEHUS Ui HYXKI KpYKKa.
CamorecTHpoBaHHE Ha KOMIIbIOTEPE IO TECTy 0003HAUYEHUH AeTaneld pajinocxeM M U3MEPUTENIbHBIX
npubopos. COopka U HalakuBaHME OJIOKAa MUTaHUS Ha MAakeTHOW riare. l3mepeHue mapameTpos.
COopka ¥ HajaxuBaHue OJOKOB MHUTAHUS CO CTAOMIM3ALMEN M PEeryJupoBaHUEM HAINPSDKEHUS AJIS
HYXJI IETCKOTO 00bEIMHEHUSI.

C6opxka ¢oroperne, akyCTHIECKOT0 pelie, EeMKOCTHOTO pejie, aBTOMaTa YIPaBICHHs OCBELLCHUEM,
aBTOMara ympaBieHUs TemrnepaTypoil. CaMOTEeCTUPOBAHHE HA KOMIBIOTEPE MO TECTy NPUMEHEHUs
U3MEPUTENIbHBIX PUOOPOB.

COopka 1 HaCTpOWKa IIMEKTPOHHBIX YCTPOMCTB C MPUMEHEHUEM 3JIEMEHTOB HU(MPOBOM JIOTHKH.
(OnexTpoHHBI  TaliMep, 3JEKTPOHHBIM  CUeTUYMK  HMMIyJabcoB).  JlaGopartopHbele  paboTHI.
CamoTtecTHpOBaHHE Ha KOMITBIOTEPE 10 TECTY MPUMEHEHUS JIEMEHTOB HU(PPOBOM TEXHUKH.

[TpakTuyeckas cOopka M HacTpoilka (YHKIIMOHAIBHBIX CXEM HAa MakKeTHOH Ijare, U3MEpEeHHE
napameTpoB (QYHKIIMOHAIBHBIX cxeM. JlaboparopHas paboTa.

Moayas Bl: KomnbloTep ¢ HyJIs

Teopua: Pa3HoBuUAHOCTH W 00JacTH NpUMEHEHHs] KommbroTepoB. Ilpaktuka: mabopaTopHas
pabora 1o gaHHOMy OJ0Ky. BioyHO-MonynbHas cucTeMa MOCTPOEHMS CTAallMOHAPHOI'O KOMIIBIOTEpA.
OCHOBHBIE TEXHHYECKHE OTJIMYMS HOYTOYKOB (MOHOOJOKOB) OT CTallMOHApHOTO KOMIIBIOTEpPA.
OcHoOBHBIE Y376l U MOJYJIM CTAllMOHAPHOTO KOMIBIOTEPA U MX XapakTepucTuku. PaccMmarpuBaroTcs:
LIEHTpalbHbIE TpolieCcopbl INtel, MaTepuHCKHe UIATHI, BUACOKAPTHI, OMEPATHBHAS MAMSTh, KECTKHE
JUCKW, TPHUBOJBI ONTHYECKUX JUCKOB, KOpIlyca, OJOKM NHTaHHA. YCTpOICTBa BBOJAA-BBIBOJA,
Pa3sHOBUJHOCTH M XapaKTEepUCTHKU. PaccMmarpuBaloTCs: KJIaBHATyphbl, KOMIIBIOTEPHBIE MBIIIH,
MOHMTOPBI, MHOTO(YHKIIMOHAJIbHBIE YCTPONCTBA (IPUHTEP, CKaHEP, KONUP), KOMIBIOTEPHbIE KOJIOHKH,
BeO-KaMephl.

[TonGop KOMIUIEKTYIOUIUX IJisi COOPKH CTAIllMOHApHOTO KommbioTepa. COOpka CTallMOHAPHOTO
KoMmnbroTepa. CHucTeMa OXJaXIEHUS NEPCOHAIBHOTO KOMIIBIOTEPA: IMPHUHIMIBI IOCTPOEHUS.
TexHudeckoe OOCTy)XKMBaHHE alapaTHOW YacTH TepcoHaibHOro kKommbioTepa. BIOS: ommcanwme,
Ha3zHaueHue. Pa300p OCHOBHBIX HAacTpoek 06a30BOil cucTeMbl BBOAA-BbIBOa. OnucaHue MepBOro sTamna
3arpy3ku oneparronHoit cucrembl Windows «BiosLoadery.

[ToaroroBka KOMIbIOTEPA K YCTAHOBKE ONepaiMoHHbIX cucteM. Coznanue pasnenoB Ha HDD u
JIOTUYECKUX JUCKOB. BBeneHue B omepaimoHHble cuctembl. Hanbosnee nomymnsipHble onepanuoHHbIE
cucremsl [IK. TTonstre mynbruzarpy3ku. O030p CHCTEMHBIX 3arpy34MKOB. YCTaHOBKAa M HACTpOiKa
ONEepalMOHHBIX cucTeM. [IoKIIr0oueHne HOBBIX YCTPONCTB M YCTaHOBKA JIPaiiBEPOB.

O0630p TUIIOB MaMITH NEPCOHATBHOTO KOMIIBIOTEpA: KECTKHM JUCK, OTepaTUBHAS MaMATh, Kelll
NaMsTh, AMSITh HA CheMHBIX HOCUTENSX (USD, BHEITHHIT HAKOMTUTENb Ha JKECTKOM JICKE), OTIMCAHUE
HazHaueHue. JKecTkuil AMCK: MPUHLUMI pabOThl, HEMCIPABHOCTH W NPUYMHBI UX BO3HUKHOBEHMS.
OnepaTuBHAS AMSITh: TPUHIUIIBI XPAaHESHUST HH()OPMAITHH.

Ommoku cucremsl mutanus (ATX). Ommbku marepuHckod miaTel ¢ mporeccom Intel Celeron
(Pentium). YcranoBka JOMOTHUTEIBHBIX YCTPOMCTB. [IporpammHuast quaraoctuka. Hactpoiika SETUP.

Crioco6b1 BocctaHoBNeHUsT MHpopmanuu. PesepBHble konuu. [lpuumHbl 3amennieHus pabOTHI
NIEPCOHATILHOTO KOMITBIOTEpA O/ YIpaBlieHHeM orepainonHoit cuctembl Windows. Iepernonnenue
CUCTEMHOI'O JIMCKa, METOAbl YycTpaHeHus. OUuCTKa [OHUCKa OT HEHUCIOJb3YyEMBIX IMpOrpamMMm H
BPEMEHHBIX CHCTEMHBIX (aitioB. VYmpamiaeHue HajacTpoikamu OpaysepoB. OnTumusamms
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aBTO3arpy3ku. AHTUBHPYCHOE MPOrpaMMHOE oOecriedeHre, MpruMephl HCIoIb30BaHusl. OparMeHTanus
(aiinoBoi CUCTEMBI, METO/IbI YCTPAHCHHUS.

Pa30op mnpuHIMNOB  B3aUMOACWCTBUS  Y3JIOB  MEPCOHANBbHOrO  KommbioTepa. Illuna:
KjIaccu(uKanusi, BUIBl, OCHOBHBIC TEXHHYECKHE XapaKTepHUCTUKU. KOHTpoJuiepsl: Ha3Ha4YeHUE,
pazHoBuAHOCTH. Yuncersl: knaccupukanus. O030p YHUIICETOB, MOAJEPKUBAIOIINX MPOLECCOPHBIN
pazbem Socket LGA-1150. PasHoBuaHOCTH anbTepHaTHBHOM 3arpy3ku [1K.

Ilpakmuka: IloArotoBka M YCTaHOBKA pa3IMYHBIX OMNEPAMOHHBIX cHucTeM. KoH(IUKTHI
JOTIOTHATENFHOTO oOopynoBaHusi. Hactpoiika Bupeoamanrtepa. llogkmioueHwe W HacTpolka 2-X
BuneoanantepoB. Pabora ¢ mporpammoit PARTITION MAGIC. JluarHocTHKa W yCTpaHEHHE
HeucnpaBHocTe. IlpuumHBI M MOCIENCTBUS  Kpaxa onepanMoHHOM cucrembl. CrocoObl
BOCCTaHOBJICHHMsI TaHHBIX. [lop30BaTeNbCKast ONTUMH3AIMUS IEPCOHAIEHOTO KOMITbIOTEpA.

Mopnyas B2: CucremHoOe aAMMHHCTPUPOBaHHE

Teopusa: O0630p opUCHON TEXHUKH. YCTPOWCTBO, pabOTa M PEMOHT MPUHTEPOB M KOIHPOB.
3anpaBka M 3aMeHa KapTpuipked. KommbrorepHble cetu. [IpuHIMIBI MOCTPOEHUS U OCHOBHbBIE
coctapisirone. Co3znanue 1 00CIykKMBaHNUE KOMITBIOTEPHBIX ceTel

Ilpakmuka: CO0pKa 1 HaCTpOKKa IEPCOHATBLHOTO KOMIIbIOTEpA

Moayab «C1». Arduino ais HAaYMHA KX

Teopusa: MUuUKpOdIEKTPOHUKA, OCHOBHBbIE TMOHATHS, cdepbl mnpuMeHeHUs. (OCHOBHBIC
JJICKTPOHHBIC KOMIIOHEHTHI. Jlormdeckne KOHCTpyKIuU. [IpuMeHeHWs MacCHBOB. AHAJOTOBBIC W
U(PPOBBIC BXO/IbI U BBIXO/IbI, IPUHIIMITBI KX UCTIOIH30BAHUSI.

Ilpakmuxka: nabopaTopHas padboTa Mo JaHHOMY OJIOKY

Moayas C2: Arduino po6oToTexHuka

Teopus: Jlpurarenu, uX THIBL. YTpaBieHUE ABUTATEIsIMH. [IpuMeHeHne MUKPOAIEKTPOHHUKH B
exeqHeBHON xku3HM. Co3naHue MOOMIBHBIX poO0TOB. CeHcophl, HUX THUMbBL. IloTeHIMOMETpBHI.
®dotopesucropsl. UHaukaropsl. Mcnons3oBanne MUKpocxeM. JKUIKOKpHUCTaUIMYECKUE SKPaHBI.

Ilpakmuxa: naboparopHas paboTa 10 J7aHHOMY OJIOKY

4. YCJOBUSA PEAJIM3ALIUU ITPOT'PAMMBI

MamepuanbHo-mexnuyeckoe obecneyerue

JlabGopaTopust 1omKHa OBITH CYXOU, CBETJION M XOpOIIO npoBeTpruBaeMoii. Kabuner mo momaau
JOJI’KEH COOTBETCTBOBATh CAHMTAPHO-TUTHEHWYECKUM HOpMaMm. Kpome OCHOBHOTO OCBEIIEHHUs, Ha
pabodnx MecTax HeoOXOIUMO YCTaHOBUTH HACTOJBHBIC JIAMITEI. Ha ciiecapHBIX cTOJIaX JOJKHBI OBITH
YCTaHOBJIEHBl THUCKH, TOYMJIO, CBEPIMIIBHBIN CTaHOK. Bo3ne o0opyaoBaHMs Ha CTEHE — BBIBEIICHA
Tabinyka ¢ TMpaBWwiIaMd O€30MacHOCTH Tpu paboTe ciecapHbIM HHCTpyMeHTOM. Ha creHax
MOMEIIEHUST CJEeNyeT pPa3MECTUTh Y4eOHO-HArJISIAHBIE TOCOOMS: TUIaKaThl, CXEMbl, CTEHABI C
oOpasmamMu paznuyHbIX neraieii. Ham cromamu MOJDKHBI OBITH 3aKpETUICHBI MOJKUA I YCTaHOBKH
HU3MEPUTENbHBIX MPUOOPOB. UKCIO PO3ETOK Ha CTONIaX COOTBETCTBYET KOJIMYECTBY paboumx mecT. K
po3eTKaM HeoOXO0IUMO TIOJIBECTH HampsbkeHue 36 BOJBT I BKIIOYCHHS MasuTbHUKOB. Kpome Toro,
3/1€Ch K€ JOJKHBI HAaXOTUTHCS PO3eTKU Ha 220 BOJBT AJIsl MOJKIIOYCHHUS] U3MEPUTEIBHBIX MPUOOPOB.
Posetkn mojakirodaroTcs K 0OOIIeMy pPYOHJIBHUKY, a CTOJIBI TINATEIBHO 3a3eMIIIOTCS. Takke B
MOMEIIEHUU HEOOXOAMMO HAllMYhe CIEAYIOUIEro OOOpYIOBAaHUS: IEPCOHATBHBIA KOMIIBIOTED C
BBIXOJIOM B HHTEPHET; YICHUYECKAs JOCKA; IIPOCKTOP; IKPaH.

Texnuyeckue cpedcmea 00yueHus:

B pabore mabopaTopuyi HCHOJIB3YIOTCSA: HWHCTPYMEHTHI WHIUBUAYAIBHOTO TTOJIH30BAHUS;
WHCTPYMEHTHI OOIIEro IMOJb30BaHMs; KOHTPOIbHO-U3MEPHUTENbHBIE MPUOOPHI; WHCTPYMEHTHI IS
BBITIOJTHCHHS  CIIECAPHO-MOHTQXXHBIX PabOT; 3JEKTPOHHBIC KOMITOHCHTHI ¥ MAaKCTHBIC IUIATHI;
pacxXo/JHbIE MaTepHalbl, Ha0Op Uil M3YYCHHUS OCHOB JIIEKTPOHHMKH Ha 0asze tuardopmsl Arduino;
MakeTHas 1uiata (OecrmaeyHasi) ¢ MUKpokoHTpoiiepoM Arduino; ycranoieHHas Ha IIK cpena

11



pazpabotku Arduino IDE; 3yekTpoHHBIE KOMIIOHEHTBHI; CIpaBOYHAs W TEXHUYECKas JIMTEpaTypa,
yueOHO-MEeTOIMYecKasl JINTeparypa; IMe4YaTHble TMOCOOUsS — TaONWIbI, IJIaKaThl, pPa3JdaTOYHBIC
MaTepuabl.

Kaoposoe obecneuenue:

TpeboBanus k KBaTM(pHUKAUU [TEJArOTMYECKUX KaapoB, 00eCIeYnBAIONINX 00yUeHHEe: HATUIUE
BBICHIETO MPO(ECCHOHAIFHOTO 00pa30BaHUS W/MIM CpelHEro MpodeccHoHANIBHOTO 00pa3oBaHus,
COOTBETCTBYIOIIETO MPOMUITIO MOTYJIS.

HUnpopmayuonnoe obecneuenue:

[lepeueHbr peKOMEHIyeMbIX Yy4YEOHBIX W3JaHUN, HUHTEPHET — PECYPCOB, IOMOJIHUTEIbHOM
JUTEPATYPHI:

1. AnrunuH B.E. Kpyxoxk anektponHoi aBromatuku. - M., [IpocBemenue. 1990 2.

2. bezconoB H.B. CnpaBounuk u3o0perarens u parmonanusaropa. — M., [Ipodusaar, 1986.

3. borateipeB A. H. Pannosnexkrponrka, aBromaTuka u anemeHTsl DBM. — M., [Ipocsernienue,

4. bopucos B.I'. Kpyxok pannorexnndyeckoro koucrpyuposanus. — M., IIpocsemenue, 1990.

5. Komocos /I.I'. Hauana MukpoasiaeKTpOHUKH Ha ypokax uHpopmaTtuku // Beepoccuiickuii che3n
yuuteneii nnpopmaruku. MockBa, MI'Y umenn M.B. JlomonocoBa. 24-26 mapta 2011: Tesucs
noknanoB. — M: MznatenbctBo MockoBekoro yauBepeuteta: 2011. — C. 600-601.

6. Kommocos /I. I'. [lepBblii mar B poOOTOTEXHUKY: MPAKTHKyM s 5—6 ximaccoB. M: BUHOM.
JlaGopartopus 3nanuii. — 2012. — 284 c.

7. KomocoB [I. I'. IlepBeiii mar B poOOTOTEXHUKY: pabodas TeTpaab aisi 5—6 kiaccoB. M:
BMHOM. Jla6oparopus 3nanmii. — 2012. — 88 c.

8. CutnukoB IL1.JI. Ot nonmurexuuzma k STEM-ob6pa3zoBanuto.// CoBpeMeHHOE 00pa3oBaHUE B
Poccun u 3a pyGexoM: cOOpHUK cTaTet MexayHap. Hayd.—TipakT. KoHd. 25 mapta 2014 r. / ['n. pen.
HIupoxos O.H. — Yebokcapsr: LIHC «MHTEepakTuB mitocy, 2014. — 202 c.

9. Cutnuxos II. JI. MUcnonb3oBanue miargopmsl ARDUINO B 00pa3oBaTenbHON NeSTENbHOCTH
[Texcr] / II. JI. CutHukoB // OOpazoBaHMe M HayKa B COBPEMEHHBIX YCIOBUAX @ Marepuaisl 1
MEXIyHap. Hayd.—TpakT. koH(. (Uebokcapsl, 15 suB. 2015 1.) / peakon.: O. H. Hlupoxos [u ap.]. —
Yeboxkcapsrl: [IHC «MuTepaktus mirocy, 2015. — C. 134-135. — ISBN 978-5-906626-56-1.

10. CurnukoB II. JI. Po6ororexnuka B coBpemeHHou mikone [Tekcr] / II. JI. CutHukoB //
[Tenarornyeckuii OMBIT: TEOPHUs, METOAMKA, MPAKTHKA : MaTepUAIbl MEXIyHap. HAayd.—TIPaKT. KOH(.
(Uebokcapsl, 08 okt. 2014 r.) / penkon.: O. H. llupokos [u ap.]. — Yebokcapsl: [THC «MHTepakTuB
mocy, 2014. — C. 192-194. — ISBN 978-5-906626-42-4.

11. Peuu 10.B. 3anumarensHas MukposnekTponuka. — Cnb.: BXB-IlerepOypr, 2007. — 592c.

12. Canpsixkun J1.J1. Umxeneproe oOpazoBanue B Poccuu: ucTopusi, KOHIETIHS U IIEPCTIEKTHBEI
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