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HOACHUTEJIBHAA 3AIINCKA
1.0BIIIASI XAPAKTEPUCTHUKA OBPA3OBATEJIBHOM ITPOT'PAMMBI

1.1 BBenenue

CrangapTel HOBOTO MOKOJIEHUS CTAaBAT MEpe]l MIKOJOW B KaueCTBE OJIHOM M3 OCHOBHBIX 33134
BOCIIUTaHHE JIMYHOCTH, (POPMHUPOBAHUS TAKUX KAueCTB, KaK CAMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb,
KOMMYHHMKa0€JIbHOCTh, U B KOHEYHOM HTOTe, KOHKYPEHTHOCIIOCOOHOCTh COBPEMEHHOTO BBIITYCKHHUKA.
JlanHast 3a1a4a MOKET OBITh JIOCTUTHYTa 4Ye€pe3 CHUCTEMY JOIMOJIHUTEIbHOro oOpazoBaHus. Cucrema
JOTIOJTHUTENBHOTO 00pa3oBaHMs MpHU3BaHa, MPEXIE BCEro, PacKpbITh U Pa3BUTh WHIUBUAYAJIbHbBIE
OCOOEHHOCTH U CKJIIOHHOCTH peOeHKa, coJeHCTBOBaTh caMOpean3aliil U CaMOCOBEPILIEHCTBOBAHUIO
JIUYHOCTH, MPEATI0KUB HHANBUAYAIbHYIO 00pa30BaTeIbHYIO0 TPAEKTOPHUIO, HALIEIUB 00y4arolerocs Ha
B3aUMO/ICHCTBUE U COTPYIHUYECTBO C MeJaroraMu o0pa3zoBaTeIbHOTO YUPEXKACHUS, ClIEHUAINCTaMU B
BBIOpaHHOM cepe, poIUTENSIMU.

B cBs3u ¢ 3THM, porpamMMa JTOTIOJHUTENBRHOTO 00pa3oBaHus «DIEKTPOHHKA U ABTOMAaTHKa»
HampaBlIeHa Ha pa3BUTHE HHIWBUIYAIbHBIX TBOPYECKUX crocoOHOcTel oOywarommxcsi. Bo Bpems
3aHATHIA OOy4arouiyecsi CMOTYT HE TOJBKO YIOBJIETBOPUTH CBOM I03HABaTElIbHBIE MOTPEOHOCTH,
MOJIYYUTh HAaBBIKU MPOEKTHOW JESTENbHOCTH, Pa3BUTh CIIOCOOHOCTh CAMOCTOSTEIBHOIO IMOMCKAa U
0o0paboTkn HHpOpPMALMK, HO M JOCTUYb JIMYHOCTHBIX pE3YJbTaTOB IOCPEICTBOM Yy4YacTHs B
KOHKYpCax KpaeBoro U BCEPOCCUICKOTO YPOBHE.

1.2 HopmaTuBHBIE IPABOBbI€ OCHOBAHUS

HopmartusHyto npaBoByr0 OCHOBY pa3paboTKu 00pa30BaTeIbHOMN MPOTPaMMBbl COCTABIISIOT:

1. ®enepanpubiii 3akoH oT 29.12.2012r. Ne 273-®3 «O6 obpaszoBannu B Poccuiickoi
Oenepanuny» (nanee — O3);

2. Crparerust pas3Butusi BocnuTaHus B P® wna mepwon g0 2025 roma (pacmopsbkeHue
[IpaButensctBa PO ot 29 mas 2015 r. Ne 996-p);

3. Ipuxa3z MunucrepctBa npocsenierust Poccuiickoit @eaeparuu ot 09.11.2018 . Ne 196 «O6
yrBepxaeHun llopsaka opraHu3alid W OCYIIECTBICHUS OOpa30BaTENbHOW JEATENHHOCTH TIO
JOTIOTHUTEIHHBIM 0011€00pa30BaTeIbHBIM IPOTPAMMAaM;

4. Canwurapueie npaswia CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTHYCCKIE TPEOOBaHUS K
OpraHU3aIUsaM BOCIIUTAHUS M 00Y4EHHUs, OT/IbIXa M 03/I0POBJICHUS JETCH U MOJIOICHKI.

5. Ilucbmom MunuctepctBa oOpazoBanus u Hayku P® ot 7nexabps 2015 r. Ne 09-3482
«MeTonYecKue PeKOMEHIAIMHI TI0 OpTaHU3aIlliu CETEBOTO B3aUMOACHCTBUS 00IIe00pa3oBaTeNbHBIX
OpraHu3aIfii, OpraHu3anuil JOTIOJHUTEIHFHOTO 00pa3oBaHus, MPOPECCUOHATBHBIX 00pa30BaTEIbHBIX
OpraHMU3aIfii, MPOMBIIUIEHHBIX TPEINPUITUA U OU3ZHEC-CTPYKTYp B cdepe HaydHO-TEeXHHYECKOTO
TBOPUYECTBA, B TOM YHCIIE pOOOTOTEXHHUKH.

1.3 OTanuuTeIbHbIE 0COOeHHOCTH
CoBpeMeHHOE pa3BUTHE IIEKTPOHUKH MPUBENIO K TOMY, YTO B HACTOSIIEE BPEMS IJIEKTPOHHBIE
KOMIIOHEHTHI U Yy3JIbl IIMPOKO NMPUMEHSIOTCS BO MHOTHX TEXHHYECKHUX YCTPOMCTBaX, JAaKe TaMm, I/Ie



TPaJUIMOHHO HCIOJIB30BATNCh WHBbIE (prsnueckue npuHOUIbL. Cdepa UX NpUMEHEHHS MPAKTHYECKH
0e3rpaHnyHa: OT TOYHEWIIMX HM3MEPUTEIbHBIX NPUOOPOB M MPOMBIIUIEHHOTO OOOpYAOBaHUS [0
OBITOBBIX YCTPOWCTB W Urpymiek. M, HaKoHel, COBpEMEHHas IEKTPOHUKA SIBISETCS MaTepHUaTbHBIM
(GbyHIAMEHTOM HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHH, Pa3BUTHE KOTOPBIX YK€ ceiuac MPUBOAUT K
HEBUJIAHHBIM COIMAJIBHBIM IMOCIEACTBUAM. B TO ke BpeMs B IIKOJIBHBIX IPOTpaMMax Mo (GHU3UKE U
nHPOpMATHKE TPUKIATHONW AacleKT 3JCKTPOHUKU TPAKTHUYECKH OTCYTCTBYeT. [Ipu 3TOM MHOTHUM
CETOJHSIIHUM OOy4JaroUIMMCsl, BHE 3aBUCUMOCTU OT M30paHHOM CIELHUAIbHOCTU TPEJICTOUT €CIU HE
IpUHUMAaTh ydacThe B pa3pabOoTKe U TPOU3BOJCTBE 3JIEKTPOHHBIX YCTPOMCTB, TO HaBEpHsKa
10JIb30BaThCsl UHPOPMALIMOHHBIMU CHCTEMAMU PA3JIMYHOIO YPOBHS, BCTYNAaTh BO B3aUMOJICHCTBUE C
TEXHUYECKUMHU ycTpoiicTBamu. Ilo3TOMy axkTyanbHOCTb pa3BUTHUS TEXHUYECKOIO HaIpaBIICHUS
OYEBU/IHA.

HoBusnoit nmaHHOM  00pa3oBarenbHONM  NIpOrpamMMbl  SIBJISETCS  HANpaBICHHOCTh  Ha
(dbopmMupoBaHue y4e0HO-HCCIIe10BaTENbCKUX HaBbIKOB, pa3IMYHbIX croco6oB
NESITeIbHOCTH 00YJaloIIUXCsl JUId  ydacTuss B NPOQUIbHBIX (U3MYECKUX U TEXHOJOTUYECKHX
OJINMITNAJAX, BbIOOpaA JanbHeel npodeccuu u T.1.

B ornuune or TUMOBOIM MporpaMMbl MO 3JEKTPOHUKE ISl YUYPEXKIECHUH JTOTOJHUTEIBHOTO
o0pa3zoBaHusl, JaHHAs MpPOTpaMMa TepepadoTaHa M JOTOJHEHA C YYeTOM OIbITa padOThl Memarora
JAHHOTO HampaBieHUs U HHPOpMAIMe U3 COBPEMEHHBIX JMTEPATYpPHBIX HCTOYHUKOB 11O
TEXHUYECKOMY TBOPYECTBY.

HoBblli Marepman paercd ¢ TNOCTENEHHBIM YCIOKHEHWEM W pacUIMPEHMEM 3HAaHHW 110
AIIEKTPOHUKE, KOMITBIOTEPHOM TEXHUKE U OCHOBaMHM MPOrpaMMHpoBaHust Ha 6a3e Arduino.

OcoOeHHOCTBIO JTaHHOW MpPOrpaMMBbI SBJISIETCS W TO, YTO OHA MpeularaeT OT W3Y4EHHUS
OCHOBHBIX TNPUHIUIIOB 3JIEKTPOHUKU MEPEHTH HEMOCPEICTBEHHO K TBOPUYECTBY, KOHCTPYHMPOBAHUIO
Pa3IMYHBIX TEXHUYECKUX YCTPOMCTB HA OCHOBE COOCTBEHHOTO 3HAHMSL.

1.4 Leab 1 32124 0CBOEHUS POTPAMMBI

Lenv

dopmMupoBaHuEe YCTOWYMBBIX MHTEPECOB JAETEH M MOAPOCTKOB K TEXHHYECKOMY TBOPYECTBY,
yepe3 OCBOEHUE TEOPUHU U MPAKTUKU MPOBEACHUS TEXHHUYECKHUX IMPOLIECCOB; MOAJIEP’KKA U Pa3BUTHE
oOyuaronuxcs, UX camopealn3alnud, MpodecCHOHATbHOIO CaMOOIpPEAETICHHUSI B COOTBETCTBUHM C UX
MHIUBUAYAIbHBIMU CLIOCOOHOCTSIMU U TOTPEOHOCTSIMHU.

Obyuarowue 3adavu:

-pa3BUBaTh KOMIIETEHIIUH, HEOOXOJUMble MpU paboTe C BJIEKTPOHHBIMH KOMIIOHEHTaMH,
ycTpoiicTBamMu U prudopamus;

-00y4HTh MpueMaM padOThI C TEXHUYECKOH TOKyMEHTaluel;

-00y4UTh OCHOBAM 2JICKTPOTEXHUKH, PAAUOTEXHUKHU, AIEKTPOHUKH;

-00y4UTh COBPEMEHHBIM METOJIaM TPYJla U UCCIEJOBAHUM B IPOMBIIIJICHHOCTH;

-OBJIaJIeTh HaBBIKAMU IIPOEKTHOM J1EeATEIbHOCTH.

Paszsusarowue 3aoauu:

-croco6cTBOBaTH (POPMUPOBAHUIO AKTUBHOTO TBOPYECKOTO MBIIIUICHUS;

-CTUMYJIUPOBaTh MO3HABATEIbHYI0 AKTUBHOCTh OOYYAIOUIMXCSA MOCPEICTBOM BKIIOUEHHUS UX B
pa3IUYHbIE BUBI IPOCKTHON JESTENbHOCTH;

-pa3BUBaTh UHTEpPEC OOYUYAIOMINXCS K Pa3IMYHBIM 00JaCTSIM 3JIEKTPOHUKH U MUKPOAJIEKTPOHUKH;

-pa3BUBaTh CaMOCTOSITEIbHOCTh, YMEHHUS HCIIONb30BaTh CIPABOYHYIO IUTEPATypy U Opyrue
WCTOYHUKU WH(OPMALINY;

-OBJIQJIETh YMCTBEHHBIMHU ONEPALMSIMHU OUCKA PELICHUS 3a4au.

Bocnumamenvnvie 3a0auu:

-opMUPOBATH UHHOBAIIMOHHBIN MOIX0]] KO BceM chepaM KU3HEIEATEIIbHOCTH YeI0BEKa;

-BOCIIUTATh y OOyUaIOLIUXCA LIEJIeYCTPEMIEHHOCTh U TPYI0JII00ue;

-TIOJITOTOBUTh MHTEIJICKTYATbHO M TICUXOJIOTHUYECKU K MPOPECCHOHATHHOMY CaMOOIPEICICHUIO
Y caMOpealh3aIiy B 00JIaCTH dIEKTPOHUKH;



-popMHPOBAaTH KOMMYHUKATUBHBIE YMEHHUS: JOKJIAIBIBATh O PE3YJbTaTaXx CBOETO UCCIICAOBAHMUS,
y4acTBOBATh B IUCKYCCHH, pabOTaTh B COTPYJHUYECTBE;
-B3aMMOJICUCTBOBATH C I1€1aroraMy, ClIEHUaIUCTaMu APYTUX OpraHu3alui.

1.5 Ilnanupyemsblie pe3yJibTaThl

B pe3ynbTaTe 0CBOCHHS MPOTPAMMBI:

OO6yuatomuecst 10HKHBI:

3Hamy.

-CIMHUIIBI U3MEPEHUS KOJIMYECTBA JICKTPHUSCTBA, CHITBI TOKA, HAITPSHKCHHSI,

-Ha3HAYCHUE PATANOJICTAICH, UX YCIOBHBIE 0003HAYEHUS, STUHUIL;

-3akoHa OMma;

-CBOMCTBA KOHJICHCATOPOB U UX YCIOBHBIE 0003HAYCHUS;

-Ha3HAYCHHE, THITHI ¥ CBOWCTBA TPAH3UCTOPOB;

-TIPUHIUTIBI YCUJICHUS CHTHAJA B YJICKTPOHHBIX CXeMax;

-IIpaBUJIa U MEpbI 0€30MaCHOCTH MPHU PabOTE C NEKTPOOOOPYIOBAHUEM;

-pOJTb ¥ MECTO DIICKTPOHHKH B JKHU3HH,

-OCHOBHBIC XapaKTEPUCTUKH ICKTPOHHOTO 000PYI0BAHHUS;

-METOJIbl TPOSKTUPOBAHUS, COOPKH, HACTPOUKH, TECTUPOBAHKE TOTOBBIX YCTPOUCTB;

-METOJMKY MTPOBEPKH pabOTOCTIOCOOHOCTH OTIENIbHBIX Y3JIOB U JeTajeil;

-METOJIBI MPOCKTHUPOBAHUS, COOPKH, HACTPOWKH, TECTHPOBAHKE TIEPCOHAILHOTO KOMIIBIOTEpPA U
JIBC.

-OCHOBBI ITpOrpaMMupoBaHus Ha 6a3e Arduino.

Memb.

-coOupaTh MPOCTEUIIINE ATEKTPHUUECKHE TIETTH U3 JICTAJICH;

-MCIOJIB30BaTh IOCJEAOBATEIIFHOE M TMapaIeIbHOE COCTUHEHUE JJIEKTPOHHBIX KOMIIOHEHTOB
(pamnoneraieii);

-TI0JIb30BaThCSl U3MEPUTETBHBIMU U IUarHOCTUYECKUMHU NPUOOpaMH;

-IIPOBEPSTH UCIIPABHOCTH AJIEKTPOHHBIX KOMIIOHEHTOB (paauoieTaneil);

-IIPOEKTUPOBATH CXEMY MPOCTEUIINX AIEKTPOHHBIX YCTPOICTB;

-U3TOTOBHUTH MPOCTEHIINN YCUIIUTENb 3ByKOBOM YaCTOThI UJIM aHAJIOTHYHOE YCTPOMCTBO;

-CaMOCTOSITENIFHO pa3pabaThIBaTh 3JIEKTPUUECKUE CXEMBI IPOTPAMMHUPYEMBIX YCTPOICTB;

-pa3pabaTbiBaTh U KOHCTPYUPOBATh Y4EOHO-JEMOHCTPALIMOHHBIE CUCTEMbl YIpPABICHUS Ha
OCHOBE MUKPOKOHTPOJUIEPOB;

-TPaMOTHO MPUMEHSTH 3JEKTPOU3MEPUTENIbHBIE TPHOOPHI;

-BECTH UHJIUBUyaJIbHbBIE U TPYIIIOBBIE UCCIIEIOBATENbCKUE PAOOTHI;

-CaMOCTOSITENIbHO ~M3TOTaBJIMBATh IPOCThIE MOJEIM CHUCTEM VIpaBICHHS M3 TOTOBBIX
AIIEKTPOHHBIX KOMIIOHEHTOB;

-CaMOCTOSITENIbHO MPOTPaMMHUPOBATh MHUKPOKOHTPOJIIEPH HA OJAHOM M3 MOIYJISPHBIX SA3BIKOB
MIPOrPaMMHUPOBAHHSL.

1.6 Agpecat nporpamMmmbIl

IIporpamma paccunTtana Ha oOydarouiuxcsi B Bo3pacte 11-17 jer pa3HOro ypoBHs MOATNOTOBKH,
UHTEPECYIOIIUXCSI COBPEMEHHOW AJIEKTPOHHON TEXHUKON, HOBBIMM TE€XHHYECKUMH JTOCTHIKECHUSIMU,
pa3BUTHEM B ce0e KauecTB, MPUCYLUX TBOPUYECKOI TMUHOCTH.

IIporpamma mpegycMmaTpuBaeT MOJIOTOBKY OOYYaloUIMXCS K KOHKypcaM KpaeBoro u
BCEPOCCUNCKOIO YPOBHEM.

1.7 O6bemM nporpaMmbl, CPOK OCBOCHHS
Becero 216 wacoB B rox. Cpok peanusanuu o0Opa3oBaTenbHOM mporpammsl 2-4 rojga B
3aBHCHUMOCTH OT BBIOPAHHBIX U3ydaeMbIX Moayinel. Popma 0O0ydeHHs: OUHasl.



1.8 OcobenHocTH Opranu3anuu 00pa3oBaTeJIbHOIO NpoLecca

JomnonuutenbHas oOmeoOpa3oBarenbHas 0O0IIepa3BUBalOIas HporpaMMa «JEKTPOHHKA U
ABTOMAaTHKa» BKIIIOYAET B c€0s MOJIYJIH, KOTOPbIE HHTEPECHBIE 00YJYarOIUMCS KaK TEOPETUIECKH, TaK
U JUIsl CaMOCTOSITEJIBHOTO IPAaKTHYECKOIO KOHCTPYHUPOBAHMSI M MOJEIMPOBAHHUS Pa3HOOOpPA3HbBIX
TEXHUYECKUX MPOLECcCOoB. Takoil MOAXO0J NpeArnoiaraeT CO3HATEIbHOE U TBOPUYECKOE YCBOCHHE
3aKOHOMEPHOCTEH IEKTPOHUKH, C BO3MOYKHOCTBIO UX PEaM3alH B OBICTPO MEHSIOMINXCS YCIOBHSIX,
a TaKXkE B IPOAYKTHMBHOM HCIOJb30BAHUHN B HpaKTI/IquKOf/'I u OHLITHO-KOHCprKTOpCKOfI
JACATCIBbHOCTH. B TeOpCTquCKOﬁ qacTu 06y‘-IeHI/I$I MPOUCXOJUT 3HAKOMCTBO C HA3HAYCHUCM,
CTPYKTYPOH M YCTPOMCTBOM 3JIEKTPOHHOM TEXHUKHU, KOMIIBIOTEPOB, pOOOTOB, C TEXHOJIOTUYECKUMU
OCHOBaMu C60pKI/I U MOHTaxa, OCHOBaMH BBEIYUCIIATEIBHON TCXHUKHU, CPECACTBAMU OTO6pa)K€HI/I$I
uHpopmanmu. llporpamMma COAEpPKHUT CBEACHUS IO MCTOPUH DICKTPOHHKH, HHPOPMATUKUA U
POOOTOTEXHUKH C IIETBI0 BOCIUTAHUS HHTEpeca 00YJaIOUINXCs K TPOPECCHOHATBHOM e TETLHOCTH.

[Iporpamma BKJIFOYaeT MpOBEACHUE JTa00PATOPHO-TIPAKTHUECKUX, MCCIIEOBATENBCKUX PadOT H
MIPUKIIaHOTO IPOrpaMMUPOBAHUS.

B xonme mpaktudeckux paboT oOydwaromiuecs MpHOOpETaroT OOIIe-TPYAOBBIE, CHEIHATbHBIC U
npodeccroHalIbHbIE YMEHHUS U HaBBIKM 0 COOpKE YCTPOMCTB, UX HACTPOWKE, MPOTPaMMHUPOBAHUIO,
3aKperuisieMble B MpoIlecce pa3padboTku npoekra. O0yuaromuecs: HaydaTcs padoTaTh ¢ HHCTPYMEHTOM
n O60py210BaHI/IeM, XOopomo MmnasATb, MH3TOTAaBJIMBATH CAMOCTOATCIBHO IIJIATBl H COOCTBEHHEIE
AIIEKTPOHHBIE YCTpOICTBa (PJEKTPOHHbIE UTPYLIKH, OJOKH MUTAHMS, 3BYKOBBIE YCWIMTEIH U JIp.),
KOTOPEBIC B ﬂaﬂbHeﬁHleM MOXXHO 6y)1eT nNpeaACTaBUTh Ha TOPOJACKHX MW KpacBbIX COPCBHOBAHUAX,
Hay4YHO-TIPAKTUYECKUX KOH(EPEHIIMUSIX U BbICTABKaX.

CO)Iep)KaHI/Ie MPAKTUYCCKUX pa60T U BHUABI ITPOCKTOB MOI'YT YTOUHATHCA, B 3aBUCUMOCTH OT
HaKJIOHHOCTEH O0O0ydaroIluxcsl, HaJu4Ms MaTepuagoB, CpPEACTB U Jp. YueOHble 3aHATUSA
MPeyCMaTPUBAIOT 0CO00€ BHUMAaHHUE COONIOICHHST 00yJaroIIUMUCS TPaBHII O0€30TTaCHOCTH U OXPaHbI
TpyZa, MPOTUBOIOKAPHBIX MEPONIPUSATHH, BHIIOJHEHUIO IKOJIOTUYECKUX TPeOOBaHUH.

[IporpaMmma mocTpoeHa TakuM 00pa3oM, YTO €€ COJIep>KaHHWEe B3aUMOCBSI3aHO C IpeAMETaMu
IIKOJIBHOTO LIMKJIA: TEOPETUYECKUE U MPAKTUYECKUE 3HAHMS MO AJIEKTPOHHUKE 3HAYUTENBHO YriayOsT
3HaHUS 00YYaIOIIMUXCS IO PALY Pa3aeinoB PU3UKHU (CTaTUKA U AWHAMHUKA, MIEKTPHUKA M JICKTPOHHKA),
YepueHHUIo (BKJII0UYasi OCHOBBI TexHUYecKoTo nu3aitHa u CAIIP), maTemaTnke u nHpOpPMAaTHKE.

OOyyaromuecs MOJy4alOT pealibHble HAaBBIKM OpPraHU3alul padOThl, y4daTcs OCYIIECTBIISTH
MPOCTO TEXHUYECKHI KOHTPOJIb, CTPOUTHh MAaTEMaTHYECKOE OMUCAHHE, NMPOBOJIUTH KOMIBIOTEPHOE
MOJENUPOBAHUE, OCYIIECTBISIOT Pa3pabOTKy MOJCUCTEM M YCTPOMCTB, aHAM3UPYIOT MHGOPMALIUIO C
JaTYUKOB, OCYILECTBISIOT OTJIAJKY, TPOBOSAT UCIIBITAHUS, MOAEPHU3ALIUIO U TIEPEIIPOrpaMMUPOBAHIE
YCTPOICTB U CUCTEM, MOJICPKUBATH UX B pabOTOCIIOCOOHOM cOCTOSTHUU. Bcee Bblllle nepedrcieHHbIe
HaBBIKM — OTO BaKHEillIMe OCHOBBI (yHIaMeHTa s OyAylleld HaydyHO-HCCIIEeIOBaTEIbCKOM,
MIPOEKTHO-KOHCTPYKTOPCKOM, OpraHU3aIMOHHO-YIPaBIECHUYECKOM u JKCIUTyaTallHOHHON
npodeccruoHalbHOM IS TEIBHOCTH.

Pa3paborannas  mporpamMa  «OJJEKTpOHMKa U ABTOMAaTHKa»  HOCUT  MPAKTHKO-
OpPUEHTUPOBAHHBINA MOAXOJ, Iporpamma crnocoOCTByeT (pOpPMHUPOBAHUIO MO3HABATEILHOTO MHTEpeca
oOyuaronuxcs d3JeKTPOHUKE, Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH, YrIIyONEHUIO W PACIIUPEHHIO
3HaHMid. Bo Bpemst y4eOHbIX 3aHATUN oOOydammiuecs BKJIIOYAIOTCS B pasiudHble  (Hopmbl
KOMMYHHKATHBHOM JIEATEIHHOCTH Takue, Kak paboTa B IPYIe, y4acTUE B JUCKYCCHH, MPE3CHTAIHS
MOJIyYEHHBIX PE3y/IbTaTOB, 3alUTa IPOECKTOB.

JlanHasi mporpamma MoJpasymMeBaeT OuyHyl QopMy oOydenus. OOyyaronigecss H3y4aroT
TEOpHIO B JIabOpaTopuM LeHTpa ¢ negaroroM. [Ipaktuyeckue 3aHATHS 0a30BOr0 YPOBHSI MPOXOAUT B
BUJIe NabopaTopHbIx paboT. Kaxkmas Tema mpeamnonaraeT Halu4yue TEOPETHUECKON M MPaKTUYECKOM
4acTH, OOJIBIINI aKIeHT JienaeTcs Ha npakTuky. KonnuectBo oOyuaromuxcs B rpymnmne: A0 12 yenoBexk.

JlanHast mporpamMMa peamu3yercs B MOJAYAbHOH  Qopme, KoTOpas MpeAnoiaraeT
BapUATHBHOCTh M3YUaEMBIX KypCOB MO 3 TEXHHYECKUM HAIIPaBJICHUSM Mociie 6a30BOTO Kypca.

Hannast dopma peanuzanuu 00pa3oBaTEIbHBIX MPOTPAMM MPUMEHSETCS B IENSX MOBBIIICHUS
KadyecTBa 00pa3oBaHUs, PACHIMPEHHS JIOCTyNa OOydYaloIIMXCsl K COBPEMEHHBIM O0O0pa30BaTeNbHBIM
TEXHOJIOTUSIM M CpeAcTBaM oOOy4YeHMs, TpPelOCTaBICHUs OOydYaromMMCs BO3MOXKHOCTH BbIOOpa



pa3IMYHBIX  Monyned, (QOopMUpOBaHUS AaKTyalbHBIX KOMIIETEHIWH, Ooiee 3(h(HEeKTUBHOTO
MCTIOJIb30BAHUS IMEIOLINXCSI 00pa30BaTeIbHBIX PECYPCOB.

1.9 Pe:xuM 3aHATHI
JlarHas mporpaMma paccuuTaHa Ha MPOBECHHUE 3aHATHI 2 pasa 1Mo 3 yaca B HEAEIIIO.

1.10 Onenka kayecTBa OCBOEHHMS MPOrPAMMBbI

Bxo1HO# KOHTPOJIH — B HA4aJie OCBOSHUS 00pa30BaTEIBHON TPOTPaMMBI (TECTHPOBAHUE).

Texymuii KOHTpPOJIb — IO OKOHYAHHIO H3YYEHMs] TEMbl WIM paszjena (Iefaroruyeckoe
HaOJI0/IeHNE, OIIPOC, KOHTPOJIBHOE 3aHSATHUE).

[Ipomexyrounas arrectanusi — 2 pa3a B y4eOHBIM Ioj, B KOHLE MOJIYTOAMSI, 32 CUET BPEMEHU
OTBEJIEHHOI'0 Ha MPaKTUYECKUE 3aHSTHSL.

Wrorosas arrecranus — mnocie yCHenrHoro 0CBOeHUsl 00pa3oBaTeNbHON NMpOorpaMMbl B MOJHOM
o0Beme.

1.11 BeigaBaemblii JOKYMEHT 110 Pe3yJIbTATAM OCBOCHHS NPOrPpaMMbl

Jlunam, yCHEIIHO OCBOMBIIMM JIOTIOJIHHUTEIBHYIO OOIIEpa3BUBAIOLIYIO MPOTrpaMMy B IOJHOM
o0beMe U MPOIIEIINM UTOTOBYIO aTTECTAlLIMIO, BBIJAETCS JIOKYMEHT 00 0Oy4yeHHH, YCTaHOBJIECHHOIO
obpasma: Ceudemenbcmeo 06 0byuenuu.




2. YYUEBHO-TEMATHYECKHUM ILJIAH
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Monynbs Al: BricTaBka
OCHOBBI pabor
3JIEKTPOHUKHU 216 | 216 | 64 | 152 (mpoMmexyTou
(0a30BbIit) Hast

aTTeCTallHs)

Monyns A2: CopeBHOBaHHE
ONeKTpoHUKa U 216 216 | 72 144 (mpoMexyTOUH
ABTOMAaTHKA as aTTecTanys)
Monyns Bl: [Ipe3enTarms
Kommnsrotep ¢ Hyns TBOPYECKUX

108 108 | 45 | 63 paGor

(pomMexxyTodHas
aTTecTanus)

Mo B2: TectupoBanue
CI/I(?T}g;fHoe 108 108 | 45 63 (npo&giy?ro?{flaﬂ
aJIMUHUCTPHPOBAHUE aTTECTAIINs)
Mogyns Cl: 3ammuTa mpoexrta
Arduino s 108 108 | 18 90 (mpomexyTouHas
HaYMHAIOIINX aTTeCTaIus)
Monyns C2: TectupoBanue
Arduino 108 108 | 18 90 (urorosast
poboTOTEXHUKA aTTeCTaIs)




3. AHHOTALIUSI K COJIEPKAHUIO MOJYJIEM

Moayab Al: OCHOBBI 3JIEKTPOHUKH (0a30BblIii)

Teopus: DnexTpoOHUWKA W NMPUMEHEHHE €€ B Pa3IMYHBIX OOJACTIX KU3HU OOIIecTBa. 3aKOHBI
MIPUPOJIBI - OCHOBA PaOOTHI ANIEKTPOHHBIX YCTPOHCTB. MUp BUAUMBINA M MUP HEBUAUMBIH, MBIIIJICHHE U
BOOOpaXCHWE KaK HMHCTPYMEHTHl H3y4eHUsT Mupa HeBuaumMoro. Hayka QyHmaameHTanmpHas u
npukiagHas. [IpaBaa u uctuHa, HeBeEHUE U JI0Kb. Heo0X0AMMOCTh IpaB/ibl M UCTHHBI IS PEIICHUs
BO3HUKAaIOMMX 3a1a4. [IpojiBukeHre OT HEBEEHNUS K UCTUHE - IPOLECC MTO3HAHUS MUpa BUJIUMOIO U
HeBUIUMOro. B3anMmHOe BO3A€lCTBHE IPUPOJIBI U UYEIOBEKA, HE3bIOJIEMOCTbh IPUPOJHBIX 3aKOHOB U
IIOCTOSIHCTBO WX JICHCTBUS.

MonoTKH, UX Pa3sHOBUAHOCTH M Ha3zHaueHue. [Ipuembl Oe3zomacHOW paboThl. HanmmmpHUKH, X
Pa3HOBUIHOCTH M Ha3HaueHWe. THCKHM, pabodas CTOWKAa W 3aKUM 0O0pabaThIBaeMOW JIETaJIH.
be3onacHoe HacakuBaHuEe PYKOSITKM Ha HanmwibHUK. KepH m 3yOumio, pyOka M KepHEHUE MeTaia.
[IpueMbl KkepHEHUS M pa3METKM MaTepuanoB. l3MepurTenbHbId HMHCTpYMEHT. llITaHreHUUpKyib,
MUKpPOMETp, JuHeika. Pabora ¢ Humu. Uto Takoe HoHMYycHas mikana. CHATHE OTCYETOB C HOHMYCHOM
mKansl. BeiOop cBepna [uisi OTBEpCTHs C MOCIEAYOlIed Hape3Kol pe3pObl. MeTUuKu M IUIallKH.
OTBepTKH, Pa3sHOBUJHOCTH OTBEPTOK M MOAOOp JUIsl BHINOJHEHUs paboTsl. HokoBka mo merasty,
IpUeMBbl pe3Ku MaTepuasnoB. Pezaku, mpuemsl paboTsl. [penu, pydyHas M 3JIeKTpUUecKasi, 3aTOYHbIN
CTaHOK, Oe30macHbIe MpueMbl paboThl. JleMOHCTpaIus HHCTPYMEHTa U 00paleHusi C HUM. 3HaKOMCTBO
C MOHTQKHBIMH MHCTPYMEHTaM, €ro Ha3HaueHueM (TUIOCKOTYOIIbl, KpYTJIOTyOIbl, Kycauku, OOKOpE3bl,
MUHIETHI, CKaJblean.). TepMUHBI U onpeaeneHus, uX HeoO0XoauMocThb. [IpupogHbIe 3aKOHBI - OCHOBA
JNEUCTBUS PalMOdIEKTPOHHBIX NMpUOOpoB. [lopsimok M NUCHUIUIMHA - OCHOBBI O€30MacHOil padoThl,
MHCTPYKTAX.

Martepuansl ¢ TOUKH 3peHHs] IPOBOJAMMOCTH TOKa. M30i1MOHHBIE MaTepuaibl U U3 CBOWCTBA.
JpeBecrHa, miIacTMacChl, KEpAMUUYECKUE MaTepuasbl, TKaHb U MaTepHayibl Ha ee ocHOBe. CBoMCTBa
MEPEYHCIICHHBIX MaTEepHAIOB W OCOOCHHOCTH HMX O00paOOTKH. DJIEKTPONMPOBOJIHBIE MaTepHaIbI.
Kenezo, cranb, Menp, aTlOMUHUH, JIaTyHb, OpOH3a, UX CBOWCTBA W OCOOEHHOCTH OOpPaOOTKH.
CoenuHeHune neraneil U3 OJHOPOIHBIX U HEOJHOPOAHBIX MarepuanoB. [I0JBWKHBIE U HEMOJABUKHBIC
coenuHeHus. Ckielika, CBapka, CBUHYMBAHWE, 3aCTETMBAHME, W JPYrM€ BHJIbl COCIUHEHUI.
Coenunenvne MatepuanoB mnaWkoi. CyTh COEIMHEHUsS] MNaWKOW, BHAbl TMAKU W TEXHOJOTHUS €€
npoBenenus. [Ipunoil, ero HazHauyeHWE, PA3HOBUIHOCTU W MapKkh. MOHTax paarodJE€MEHTOB Ha
MAaKETHOM IuIaTe, IJIAHUPOBKA pacIookeHus aeraneil. @opMoBKa KOHIOB PaJM03JIEMEHTOB, IIPaBUiIa
ee mposeneHus. [lasnpbHUK, MOArOTOBKAa K paboTe, 3aTOyka M 3aly)KUBaHHE jKajla MasIbHHUKA.
CBolicTBa TOKOINPOBOJAIIMX MaTepuaioB. YcIoBHsS xopoiied mnaiku. OmnpeneneHue Mecta
pacnofiokeHusi rabapuTHbIX jAetaneil. KomrnoHoBKa Mijar medaTHOro MoHTaxa. lledyaTHbld MOHTax
ANIEKTPOHHBIX CXeM. XUMHYECKOE U FIEKTPOXUMHUYECKOE TPABJICHUE IUIAT IE€YaTHOTO MOHTAXA.

[lonsitTne o pabote, ’HEpPruM, TOKE, CUIIE TOKA. DJEKTpHU3alus Tel Hpu TpeHuu. J[Ba pona
ANEKTPUYECKUX 3apsoB M UX CBOMCTBA. DIJIEKTpUYECKOE MoJie. EAMHUYHBINA 3JIEKTPUUECKUI 3apsi.
KonnuectBo »snextpuuectBa, eauHuna usmepenus - Kynon. HampaBnenue Toka W JOBUMXKEHUE
anekTpoHoB. EnuHuma usmepeHus cuibl Toka - Amiep. M3mepurensHblid mpubop - AMIepmerp.
[Totenmman. Pasnocte moreHuuanoB. Pabora snexktpuueckoro toka. [loHSATHE O COMPOTUBICHHU.
[lonarue o nmpoBoaumoctu. EauvHKIa U3MEpeHUs] CONPOTUBICHUS M MPOBOJAMMOCTU, HANPSHKEHUS.
CootHomienue enuuul. 3akoH Oma ans ydactka uenu. [Ipubopsl A u3MepeHus HANpsHKEHHs U
comnpotuBieHus.  [IpOBOJHUKH, TONYNPOBOJHUKH, H30JATOPHl  (AMANEKTPUKH).  DJIEMEHTHI
AJIEKTPOHHBIX YCTpoicTB. Pesnuctop u ero oGo3zHaueHue. PasHoBuUAHOCTH pe3ucTtopoB. J[Ba pona
UIEKTPUYECKUX 3apsAJ0B M UX cBolicTBa. lIoHATHME O MarHeTusMe M AJIEKTpOMAarHeTu3Me. MarHuThl
€CTECTBEHHBIE U HCKyCCTBEHHbIE. [losrockl Marnumra, ux B3aumojelictBue. [loHsATHE O MarHUTHOM
[I0JIE U MarHUTHBIX CWJIOBBIX JIMHUAX. B3auMmozelicTBue MpOBOAHMKA C TOKOM M MarHUTHOTO IOJIS.
JlelicTBe NpPOBOAHMKA C TOKOM Ha MarHUTHYIO CTpeiIKy. MarHuTHoOe IoJIeé KaTyIIKH C TOKOM.
[IpakTHyeckoe MpUMEHEHUE JIEKTPOMArHUTOB B TEXHUKE. 3BYK €ro mpeoOpa3oBaHue B NMEepPEeMEHHbIN
SNIEKTPUYECKH TOK W 0OpaTHO. YCTpOHCTBO DIEKTPO3BOHKA, TeserpadHoOro — ammapara,
AJIEKTPOMArHUTHOTO pejie, MUKpo(OHa, rpoMKoroBopurens, TenedonHoi Tpyoku. Tpancdopmarop,



OPUHLUIBL PpaboTel U (PU3MKA [EHCTBHSA, YCTPOMCTBO, HAa3HAYCHHE W XapakTepucTuku. CurHan
JJIEKTPOMAarHuTHbIN. Ilepenada a7I€KTpOMArHUTHBIX CUI'HAJIOB, HECYILAs 4acTOTa, 4YaCTOTa CUTHAJA,
MOy, AEMOAyJsauus. Jluama3oH 4YacTOT IIEPEMEHHOIO TOKAa HCIOJIB3yeMOro B Ilepenade
curnanoB. KonebarenpHblil KOHTYp. PHU3MKa pe30HAHCA HAMIPSDKEHHS U TOKA.

DNEKTPUUYECKUN TOK M €ro UCTOYHMKHU. DJIEKTpUYECKas Lenb. Pa3sHOBUIHOCTH 3JIEKTPUYECKUX
uenei (mocienoBarenbHas, MapajjiesibHas, CMEIIaHHas). Pa3HOBUIHOCTH 3JIEKTPUYECKOTO TOKA:
IIOCTOSIHHBIN, NIEPEMEHHBIN, MyIbCUPYIOIKN. [IoHATHE 0 MapaMeTpax NEPEMEHHOTO TOKA; 4acToTe,
NEepUOJe, AaMIUIUTYAE. OJIEMEHThl 3JIEKTPOHHBIX ycTpoilctB. I[loTpeOurenu Toka (J1aMIIOYKH,
pesuctopsl). [Ipubopsl yrpaBiaeHUs] B 3JIEKTPUUECKON LENU: BBIKIKOYATEIN, PYOUIbHUKU, KHOIIKH.
O06o03HaueHus B AIIEKTPUUECKUX cXxeMax. TensoBoe AelcTBUE TOKA. SIBIE€HHE KOPOTKOIO 3aMbIKAHUS.
[Ipenoxpanurenu. Pabora ¥ MOIIHOCTH 3JEKTPUUECKOIO TOKA. DJIEKTPOEMKOCTh W KOHJIEHCATOP.
EquHunbl m3MepeHuss e€MKOCTH. OJEMEHThl JJIEKTPOHHBIX ycTpoiictB. Konpmencatop u  ero
ycTpoiicTBo. KoHmeHcaTopsl NMOCTOSHHOM M NEPEMEHHOM €MKOCTH, IOJIIPHBIE W HEIOJISPHBIE.
O6o3HaueHue KOHJEHCaTOpoB Ha cxeme. IlapamiensHoe M TOCIEAOBaTENbHOE COEAUHEHHE
KOHJieHcaTopoB. [locrosiHHAs BpemeHu paspsaa u 3apsga eMKocTH. Pu3ndeckas CyIIHOCTh MOHITHH
HanpspKeHUe, COMPOTHUBIIEHNE. AMIUTUTYIHOE U 3PPEKTUBHOE 3HaYEHHE NIepeMeHHOoro Toka. [lonsatue
o casure (as3. EnuHUIBI M3MEpeHHs 3IEKTPUUYECKUX BEIUYUH (aMIiep, BOJIbT) U H3MEPUTEIbHbIC
npubopsl (ammnepmeTp, BoibTMETp). EauHMIa M3MepeHus conpoTuBiIeHUs U mpoBoauMoctu (OM u
CuMeHc). AKTUBHOE U PEaKTUBHOE CONPOTUBIIEHHS, MX KOpeHHOe oTinuue. 3akoHbl Kupxroda u mx
IIPUMEHEHHE B MPAKTUKE HAIAJIKKU cxeM. [lapannensHoe U mocie1oBaTeabHOE COEMHEHNE aKTHBHBIX
U PEaKTUBHBIX COMPOTUBIIEHUI. OJeKTpuyeckass €MKOCTb. EIUHUIBI H3MEpEeHUs: EMKOCTH.
WHayKTUBHBINA TOK, MHIYKTUBHOCTb, €JMHHIIBI U3MEPEHUsI MHIYKTUBHOCTHU U ToKa. TpaHchopMaTophl,
UX Pa3HOBUJIHOCTH, YCTPOWCTBO, HA3HAYEHUE U OCHOBHBIE XapAKTEPUCTUKN. Pe30HaHC HanpsHKEeHUN U
pe3oHaHc TOKOB. CBOMCTBA LIeNIEN TPU PE3OHAHCE.

[lonsitne o0 wu3Mmepenuu. Jluama3oH, mpenen MW I1eHA JAEJICHUS MIKaldbl. ABOMETPbl U
MYJIBTUMETPHL. YCTPOWCTBO W TPHHIUMI pPaOOTHL. YcTaHOBKA HYyIsl oMmmeTpa. CHSTHE OTCUETOB.
[Toaroroka mpubopa k padote. [Ipenensl u3mMepeHuid, 1ieHa IeJICHUs, OTCUET, PE3yIbTaT U3MEPEHUS.
[IpaBuna BKIIOYEHMSI aBOMETPOB IPH H3MEPCHHM HANpSDKEHWs, CWIBI TOKa W CONPOTHBIICHHS.
N3Mepenne conpoTUBIIEHU, TOKOB, HAITPSKEHUS.

OO6mwme cBeAeHHWS O TMOJYIPOBOJHUKOBBIX TpuOopax. J(mom. OcHOBHOE CBOWCTBO auoda -
OJIHOCTOPOHHSS TMpoBoAuMOCTh. Ha3zHaueHue nuonoB. YcioBHblE 0003HAuY€HHs JUOJIOB, UX THUIIBI.
CtaOunuTpOHBI, MapaMeTpUYEeCKHe CTaOMIN3aTOPbl, CBETOAMOABI, (OTOAMOIBL. TpPaH3UCTOPBHI.
OcCHOBHOE CBOWCTBO TPaH3UCTOpA - YIPABJICHHE TOKOM. MapKupoBKa TPaH3UCTOPOB M OCHOBHBIE
napametpsl. Hasznauenne TpanzuctopoB. O003HaUeHUE TPaH3UCTOPOB. BriltoueHHe TPaH3UCTOPOB
n-p-n ¥ p-n-p TUNOB. PacnosiokeHue BBIBOJOB TPAH3UCTOPOB. TEpPMOIIEKTPOHHAS 3MHCCHUS.
VYerpoiictBo U pabota BakyyMHOro nuoja. KaToisl mpsMOro u KOCBEHHOI'O Hakaja. YCTPOMCTBO M
pabora Tpuona. KpaTkoe mnoHsTHE O TeTpone, IeHToAe Terpoje. LlokoneBku paauosamil.
Ocumsutorpaduueckre TpyOKH, YCTpOHMCTBO M mpuHIMN paboTel. Hemocratkm u mnpeumyinecTBa
3JIEKTPOBAaKYYMHBIX IpuOOopoB. [losynpoBoaHUKOBBIE MPHOOPHI, WX MPEUMYILECTBA M HEIOCTATKH.
PasHoBumHOCTH JMOJOB, MX XapakTCpUCTUKH, Ha3HAY€HWE M MapKupoBKa. PasHoBuaHOCTH
TPAaH3UCTOPOB, UX Ha3HAYEHHE, MAPKUPOBKA, XapakTepuUCcTUKU. CrocoObl KPEIIeHNUs: U COEJUHEHUS
3JIEMEHTOB JJIEKTPOHHBIX YCTPOMCTB B NpuOOpax M ycTaHOBKax. Pa3beMHBbIE M HepazbeMHbIE
COEJIMHEHUS, MEXaHMUECKOE KpEeIUIeHHe M Naika. YciaoBHble 00O3HAYEHMs JeTalleill 3IEeKTPOHHBIX
YCTPOUCTB.

BeimpsimuTenu nepemenHoro Ttoka. [lapamerpuyeckue cTaOMIM3aTOphl TOKA M HAIMPSDKEHMS,
¢u3uka neiictBus. CurHan, CHUrHaJd 3JIEKTPUUECKUIl. YCHIUTENb CUTHAIOB IEPEMEHHOTO TOKa,
OPUHLIMI paboThl, KO3(Q(UIMEHT YyCHUIIEHUS, Ha3HAYCHHE SJIEMEHTOB YCHIINTENs, peXumbl A u b.
[TonsiTue 06 06paTHOI CBSI3U U €€ BO3/IEHCTBUM HA YCUIIUTENb. Y CUIIMTENHN C TaIbBAaHUYECKOH CBS3BIO.
CocraBHoii TpaH3ucTop. Beimpsmutenu nepemMenHoro Toka. [lapamerpuueckue cTabuiIn3aTopsl TOKa U
HanpspkeHus. MylbTUBHOpPATOpP CUMMETPUYHBIM U HECUMMETPUYHBIN Ha TpaH3UCTOpaX, (PU3NUECKUe
OPUHLUIOBL paboThl, MPUMEHEHHE B MpaKTHKE. YIPaBlIeHHE CHUMMETPHYHBIM MYIBTUBHOPATOPOM
(uactoToii u BkItoYeHHeM). OOpaTHast CBSI3b. DJEKTPOHHBIA CTAOMIM3ATOP HANpSDKEHUS, 3allUTa OT



KOPOTKOTO 3amblkaHus. Pu3rka paboThl U cXeMa. Y CHIIMTEIh CUTHAJIOB HU3KON 4acTOTHI B pexuMe A
u b. bazoBas cxema, puzndeckue MpUHIUIBI PAa0OTHl. AHTEHHA U 3eMJIS - PACKPBITBIN KoJeOaTenbHbIN
KOHTYp. JleMoaynauus ¢ noMouLpto quoa. JleTeKTopHblil IPUEMHUK, YCTPONCTBO U MPUHLMI paObOTHI,
Koyie0aTenbHbIl KOHTYpP, pE30HaHC ToKa. JlemMomynsmusi ¢ MOMOIIbIO TpaH3ucTopa. llpuemHHMK
npsimoro ycunenus 0-V-1, yctpoiictBo u npuHuun padotsl. OG03HaYEHHE CTPYKTYpHI MPUEMHUKA.
Kackan ycunurens Beicokoit yactoThl. [IpuemHuk npsimoro ycunenust 1-V-1, ycTpoicTBO U NpUHIMUII
paboTer. O003HAYCHUE CTPYKTYPHI MMpUEMHUKA. [IpreMHIK ¢ 00paTHON CBSI3BIO MO BBICOKOW YacTOTE.
I'eneparop snexkrpuueckux curHaimoB. Cxema, ¢usuka neiictBus u npumeHenue. [IpeoOpasoBanue
4acTOT METOJIOM CMEIIMBAaHUSA Ha YyCWINTENbHOM Kackazae. CymeprerepoauH. Cxema U MPUHLMII
JNEUCTBUA.

@yHKIMOHAIbHBIE CXeMBbl. [IOpsIOK MOMCKa HEHUCIPAaBHOCTEHM B IIPUEMHOM M YCHIIMTEIBHOU
annapatype. MeTouka HACTPOMKU MPUEMHHUKOB MO JUarna3oHaM. XapaKTepHbIE HEUCIIPABHOCTU HX
JMarHOCTHKA U YCTpaHEHHE.

OyHKUMOHANbHBIE cXeMbl. [lopsaok moucka HeucmpaBHOCTEH B HU(POBONH M YCUIUTENbHOM
arnmaparype. MeToauka HacTpOMKH NPUEMHUKOB IO JWana3oHaM, MpoBepka M HacTpoiika AUX
(aMIIIMTYyJHO-YaCTOTHAs XapaKTEepUCTUKA) YCUIIUTENIbHON anmnaparypsbl. XapakTepHble
HEHCIPABHOCTHU MX JMAarHOCTUKA U yCTPaHEHHUE.

OO6cyxeHne uToroB paboOThl 3a roJi, MOArOTOBKA K BBICTABKE Jy4IIUX paboT. OmnpexaeneHue
nocTxkeHni ooydaromuxcs. [Ipurnamenne K mpogoKeHUIO TBOPUYECKOM paboThl 00ydaromuxcsl.

Ilpakmuka: 3HaKOMCTBO OOydJarOmMXcs ¢ 00opyAoBaHWEM J1abopaTOpUH, €ro Ha3HAYCHHUEM.
Bxrouenue u BBIKITIOUEHHE 000pYI0OBaHMSI, KOTOPOE Oy/IeT UCIOIB30BaThC HA OMMKANTIINX 3aHATUIX
KaXKJIbIM 00Y4JaroIuMCsl.

[Toka3 mpuemMoB paboOThI CO CTAaHKOM MJIsi CBEPJIEHUS, 3aTOUYHBIM CTAHKOM, 3aKMMa JeTalu B
THUCKaxX, pabOThl MOJIOTKOM, HaUJILHUKOM U 3yOmioM. ObecrieueHne 6€30MacHOCTH IPU MPOBEAECHUU
3THX paboT. OcBOeHNE U3JI0KEHHBIX IPUEMOB Ha NpakTuke. PazmeTka, cBepiieHue, NUiIeHNUe, pe3aHne
MatepuranoB. CHITHE OTCYETOB C HOHMYCHOM MIKaJibl. I3rOoTOBJIEHHE JIMYHOW MAaKETHOM TJIATHI.

N3rotoBienne nuM4YHOM MakeTHOM 1uiaThl. CHSTHE OTCYETOB C€ HOHUYCHOM  IIIKAJIbI.
IIpakTnyeckoe OCBOEHHME MPHUEMOB CBEPJICHUS, PE3KH, IMWIEHHs, Hape3aHus pe3bObl Ha Pa3JIMUHBIX
Marepuanax. TecTupoBaHue, 1abopaTopHas padora.

NsrotoBnenne nmMuHOW MakeTHOW tathl. [laiika, Jy)keHue, 3amyKMBaHHE MasuIbHUKA.
3ay)KNBaHHE KOHTAKTHBIX IUIOINAJOK MakKeTHOW IuiaTel. [IpakThueckoe OCBOEHHE IPUEMOB
YCTaHOBKH W (OPMOBKH BBIBOJOB paamodnemeHToB. [laiika "ctoeuku", "mepembruku'. OcBoeHHE
IIpUEMOB paboThI Ha NpakTUKe. CHATHE OTCUETOB ¢ HOHMYCHOM HIKalibl. TectupoBanue, 1abopaTopHas
pabora.

3anyKMBaHUE KOHTAKTHBIX IUIONIAJ0K MakeTHO# mathl. [lalika "merenku", "TpeyrosibHuka',
"mupamuaku”, "B cThIK", "Cc mepekpbiTHeM'", mpomnaiika mBoB. [lalika moxenok W3 HEUCIPaBHBIX
neraneit (poOOTOB, )KMBOTHBIX, (DOHAPHKOB, Yepernax, MNayykoB U T.1.). POpMOBKa BBIBOJOB JeTael
nepes naikoM, ycTaHOBKA Ha MAKETHOM IjIaTe HEnoYku pe3uctopoB. COOpKa cxembl Ui HAOIIOAEHUS
3a M3MEHEHHEM CONPOTHUBIICHHS KaTyIIKH IIEPEMEHHOMY TOKY, B 3aBUCUMOCTH OT HaJIW4usd
(GeppOMarHuTHOIO M JMAMarHUTHOTO  CEepJEYHHKAa, a TaKKe OT 4YacCTOThl MEPEMEHHOIO TOKa.
[IpakTnyeckue paOOTBI MOHTaXa IO 33JaHHOW SJIEKTPUYECKOM CXeMe Ha MaKeTHbIX IUIaTax.
OmnpezeneHrne eMKOCTH KOHJEHCAaTopa METOJIOM BOJbTMETpa-amnepmerpa. HabGmronenue (opmel u
caBura (aspl NMEepeMEeHHOro TOKa Ha 3KpaHe KOMIIbIoTepa oObscHeHHe yBuieHHoro. Habmronenue
SBJICHUS] AaMIUIMTYAHOM MOJYJIALMU Ha DJKpaHe KOMIbloTepa U ocuuwuiorpadge oObsicHEeHHE
yBujieHHOro. HamoTka /mepemotka/ Tpancpopmaropa. TectupoBanue, nadopatopHas padora.

3amy)KMBaHWE KOHTAKTHBIX IUIOAAO0K MakeTHOW muarel. Ilaiika "merenku", "TpeyronpHuka",
"mupamunku", "B cTHIK", "c mepekpbiTHEM", mpomaiika mBoB. POpPMOBKa BBIBOJOB JETAlIEH IEpen
naiikoil, ycTaHOBKa Ha MakeTHOHM Iuiate pe3uctopoB. Ilaiika memnouku pe3uctopoB. JlaGopaTtopHas
pa0ora.

JlabopatopHass paOota. lM3mepeHue HMHIYKTUBHOCTH U €MKOCTH METOJOM amIepMerpa-
BOJIbTMETpA, 4acTOThl MeToaoM Jluccaxy. CHATME aHOAHONW M AHOJHO-CETOYHOW XapaKTEPUCTUKU
panuonamnbl, OOBSICHEHHE NMPHUHILIMIA YIIPABICHUS dJIEKTPOHHBIM MOTOKOM. CHSATHE BOJIbTaMIIEpHOM
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XapaKTepUCTUKH CTAOMIIMTPOHA, MOCTPOCHUE U OOBsICHEHHE mosyuuBlierocs rpaduka. Iloctpoenne
3aBHCUMOCTH KOJUICKTOPHOTO TOKa OT TOKa 0asbl, MpU BKIIOUEHHH TPAaH3UCTOpa ¢ oOmieil 6a3oi, ¢
o0mMM  AMHTTEpOM, TOCTpOCHHE Tpapuka U OOBSICHEHHWE TOJYYUBIIMXCS  PE3YIbTATOB.
CamoTecTrpoBaHHE HAa KOMIBIOTEPE MO TECTY 0003HaUeHUH Aeranell paanocxeMm. CaMoTeCTUpOBaHUE
Ha KOMIIBIOTEPE 110 TECTY NPUMEHEHUS U3MEPUTENBHBIX TPUOOPOB.

TectupoBanue, naboparopHas padora. Pa3paboTka u TpaBlieHHE IJIaThl MEYaTHOTO MOHTAXA.
MoHnTax 37eKTpOHHOTO ycTpoiicTBa. Hanmaaka m cOopka 3aKOHYEHHOW KOHCTPYKUHUU SJIECKTPOHHOTO
ycTpoiictBa. CopeBHOBaHUS CpeId 00yJarOIIuXCsl.

[Touck HeucnpaBHOCTEN U PEMOHT OBITOBOH paaroannaparypsl.

Mopyab A2: DjIeKTPOHUKA U ABTOMAaTHKA

Teopus: llpuponHble 3aKOHBI - OCHOBA JEHUCTBUS DJIEKTPOHHBIX IpUOOpoB. TepMHHBI U
ompejeneHusi, UX HeoOxoauMocTh. Ilopsnok M AMCHMIIMHA - OCHOBBI 0O€30macHON paboThI.
ColnrofieHre 3aKOHOB 3THUKH - OCHOBAa CaMOYYBCTBHUSI B TPYIIE, TTOMOTAIOIIETO Xopolien yueoe,
OT/BIXY, Oe30macHOCTU. MTHCTpyKTax 1Mo TexHuKe 0e30macHOCTH. JIeMCTBUS TTpU aBapUITHOM CUTYaIlUH.
Oxkazanue mnepBoil momomu. [lpaBuna caHWTapuu M TUTHEHBI. 3HAKOMCTBO C IUIAHOM pPaOOTHI.
[Topsinox mpoBeneHUs] 3aHATUM, O00s3aHHOCTUM OOyYaroOUIerocs MpHU MOCEIMIEHUM 3aHsATHH U 1o
OKOHYaHUU UX. Pexomenayemas nuteparypa.

Ycunurens nepeMeHHOro Toka Ha TpaH3UCTOpe, MPUHIUI padoThl, XapaKTepUCTUKH. BapuaHTbl
BKJIIOUEHUSI TpaH3ucTopoB, pexumbl A U b. OOpatHas cBsi3b, riIyOMHAa OOpAaTHOM CBSI3H, PEXKUMBI
paboThl, ciocoObl ocymiecTBiaeHUs. Pesxxumbl camoBo30yxkaeHust ycunutens. Ctabunnzanus pexuma
ycunuTenst, ¢pu3rnka paboThl U MPUEMBI OCYLIECTBICHUS. Y CHUIMTENb MOCTOSHHOTO TOKA, MPUHLMIT
paboThl, Ha3HAYeHWE, BapUAHThl HCIOJHEHUsA. MoJaynu Ha TpaH3UCTOpax. OJEKTPOHHbBIE
cTaOMIM3aTOPhl TOKA U HaNpsHKeHUs, pu3uka padoTel. OrpaHUYUTENN Ha JUO0JAX, IPUHIMIT paboThl,
Ha3Ha4YeHHe, BApUaHThI UCIIOJHEHUs. Tpurrep, NpuHUMI pabOThl, HA3HAYEHUE, BAPUAHTHI MCIIOJTHEHUS.
MynbTuBHOpaTOp, HPUHLUN  PabOTHl, Ha3HAYEHUE, BAPHAHTBl  MCIOJIHEHMs. [ 'eHepaTopbl
CHUHYCOUJAJbHBIX CHTHAJIOB, NPUHUUI palOOThl, Ha3HAuY€HHE BapHaHTOB cxeM. Mopaymauus u
AeMOAYIALUS, PU3NUECKUE IPUHLUIBI M [NTyOuHA MOAYJISALMH.

BeinpsimileHHEe TIEPEMEHHOTO TOKA, BapHaHTBl CXEM BBINPAMIICHUS, HX INPEUMYIIECTBA U
HeloCTaTKu, pacyeT. CriakuBaHue MyJbCallui, CXeMbl (PMIBTPOB M MPUHIUIBI UX PAabOTHI, Pacyer.
[TapameTrpuyeckne CcTaOMIN3aTOpPbl MOCTOSIHHOTO —HAIPSDKEHUS, MPUHLUIBI pabOThl, pacyer.
[TapameTrpuyeckue cTaOUIM3aTOpbl A OOJBIIMX TOKOB, JPyrue BHJbI CTAaOMJIM3aTOPOB TOKAa M
HanpsbkeHus. CoBpeMeHHble OJIOKM IHTaHWsT MOHHUTOPOB M KommbloTepoB. [IpeoOpasoBanue
IIOCTOSIHHOTO TOKa B epeMeHHbIN. Mcnosb30BaHue cxeM MylIbTUBUOPATOPOB U T€HEPATOPOB IS ATUX
nesedt. [IpuHuune! ux paboTel U GYHKIMOHAIBHbIE CXEMBI, IPEUMYIIIECTBA K OCOOCHHOCTH.

[lonsitue 00 aBTOMaTMYECKOM DPETYIMPOBAHMU M aBTOMAaTH4YeCKOM ympasieHuH. [lonsrtue o6
00BEKTE PEryIMpOBaHUs WIM YIPABICHHS U BO3AECHCTBUM Ha HEro. YMNpaBISIOLIUE BO3AEHCTBUSA U
BO3MYyILEeHUA. KOHTpoMpyeMble U HEKOHTPOJIMpyeMble Bo3aecTBUs. KOHTpOIb 3a BO3AEHCTBUAMHU Ha
OOBEKT yIpaBlieHUs, JaTYUMKU. MexXaHH4yecKHue, TEIJIOBble, 3JEKTPOHHBIE, ONTHYECKUE U JpYyrue
natuukd. llepenarounsle, ynpaBisloImMe W HUCIOJHUTENbHbIE ycTpolcTBa. (DyHKIMOHAIBHBIE,
CTPYKTYPHBIE U JIEKTPUUECKHUE CXEMBI YIIPABICHUs. 3AMKHYTbIE U HE3AMKHYTBIE CXEMBbI yIIPaBJICHHUS.

[lonsitue o cucremax cumcieHus. JlBonyHas cucrtema cuucieHusi. OCHOBBI anredpbl JOTHUKH.
Cnoxenue u BeluMTaHue. Jloruueckue 3neMeHThl. Peructpbl, cueTunku, mu@paTopsl, ASMHPpPaTOpsI,
MYJbTHUILIEKCOPBI, J1e MyJabTUILIeKcOophl. TloHsATHE 0 mporeccope, ero (GYHKIUU U OCHOBHBIE Y3JIBI.
ApXHUTEpKTYpa BBIUMCIUTEIBHOTO KOMIUIEKCA. YCTPOWCTBO, MPUHIMIT AEHCTBUS, M300pa’keHHe Ha
cxemax. Bxoansie u Boixoanble curHaibl. Jlornueckue snementst """, "UJIN", "HE" na Tpan3ucropax,
ux pabota. Tabnuia HICTUHHOCTHU €€ CoJIepKaHue U Ha3HAYCHHUE.

MynbTUBHOpAaTOp Ha JIOTUYECKUX 3JEMEHTaX, NPUHIUN M rpaduk paboThl, TPUITEpPHl Ha
JIOTUUECKUX 3JIEMEHTaX, NPUHIMI U TpaduKk paboThl. ['eHepaTopsl Ha JOTMUYECKHX JIIEMEHTaX,
opuHUMO W rpadguk  paboThl. CYETYMKH, PETUCTPBl, MYIBTUIUIEKCOPHI, JAEMYJIbTUILIEKCOPSI,
mudpatopsl, U aemudparopbl, 0003HaYEHHE B CXEMax, CUTHAJIbI BXOJla M BbIXoJa. MapKupOBKa U
rpaduueckoe n300paxkeHue Ha PYHKIIMOHAIBHBIX CXEMaX.
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Ilpakmuka: 3HaKOMCTBO C MECTOHAXOXKJIEHHEM JETajeil, Marepuajla, MOHTaXHbBIX IPOBOJIOB,
anTeuku. JleMoHcTpanysi MOHTa)KHOTO MHCTPYMEHTA M aBOMETPA U MYJIbTUMETPA, IITAHI€HIIUPKYJIS.

[IpakTudeckas cOOpKa M HACTPOMKa (PYHKIIMOHAIBHBIX CXeM Ha MAKETHBIX IUIaTaxX, U3MEpeHue
napameTpoB (HyHKIHMOHAIBHBIX cxeM. COOpka »JIEKTpPOHHBIX YCTpoilcTB ¢ mnpumenenuem YIIT,
TPUITEPOB HA TPAH3UCTOpPAX, CXEM C TEHEpaTOpaMHU U YCWIMTENEH C o0OpaTHOM CBS3bIO.
CamMoTecTHpOoBaHHE Ha KOMIIBIOTEPE MO TECTY THIIOBBIX AJIEKTPOHHBIX cXeM. CaMOTEeCTUpOBAaHUE Ha
KOMIBIOTEPE 10 TECTY MPUMEHEHUSI H3MEPUTEIBHBIX TPHOOPOB.

CoOopka ¥ HajnaxuBaHue (PUIBTPOB C 3aJ@aHHBIMU IapaMeTpamMH, U3MEpPEHUE MyIbCAllUU Ha
Bbixoie. COOpKka BapuMaHTOB BBIIPSAMUTENEH, M3MEpeHUEe uX mnapameTpoB. COOpka M HalaKMBaHUE
CTa0MJIM3UPOBAHHBIX OJOKOB THTaHHWS C PEryJMpPOBAaHUEM HANPSHKCHUS Ui HYXKA KpPYXKKa.
CamoTtecTHpoBaHHE Ha KOMIIBIOTEPE TI0 TECTy 0003HAUEHHH AETalell pajiocXeM M M3MEPUTEIbHBIX
npubopoB. COopka U HalaXHBaHWE OJIOKA MUTAHWUSA HAa MaKeTHOH ruiate. M3MmepeHue mapameTpos.
COopka M HanaXkMBaHUE OJIOKOB NMUTAaHUS CO CTAOMIM3aLMENd U PErYIMpPOBAHUEM HANpsOHKEHUS s
HYX/][ IETCKOT0 00BEANHEHHUS.

Coopka oTtoperne, aKyCTUIECKOTO pejie, EMKOCTHOTO pelie, aBTOMAaTa YIPaBIICHUs] OCBEIICHUEM,
aBTOMara ympaslieHus TemrepaTypoid. CaMOTeCTUpOBaHHME Ha KOMIIBIOTEpE IO TECTY NMPUMEHEHHS
M3MEPUTENbHBIX TPUOOPOB.

COopka 1 HacTpoHKa ANEKTPOHHBIX YCTPONCTB C MPUMEHEHUEM 3JIEMEHTOB LIM(PPOBON JIOTHKU.
(OnexTpoHHBIA  TaiiMep, ONEKTPOHHBIM  CUETYMK  HUMIyJdbcoB). JlabGopatopHbie  paOOTHI.
CamoTecTrpoBaHH€e Ha KOMIIBIOTEPE 110 TECTY MPUMEHEHUSI 3JIEMEHTOB IU(PPOBOI TEXHUKH.

[IpakTnueckas cOopka W HacTpoilka (YHKIMOHAIbHBIX CXEM Ha MaKeTHOW IulaTe, U3MEpeHue
napaMmeTpoB (pyHKIMOHAIBHBIX cxeM. JlabopaTopHas paboTa.

Moayas B1: Komnbrorep ¢ HyJist

Teopusa: Pa3HOBUAHOCTH W 00JIACTH TIPUMEHEHUS KOMIBIOTEpoB. [IpakTuka: mabopaTopHas
pabora mo gaHHOMy OJOKYy. BiouyHO-MonmynbHas cucTeMa MOCTPOCHHS CTAllMOHAPHOTO KOMIIBIOTEpA.
OCHOBHBIE TEXHUYECKHE OTJIMUMS HOYTOYKOB (MOHOOJIOKOB) OT CTallMOHAPHOTO KOMITBIOTEpA.
OcHOBHBIE Y3JIbI U MOJYJIH CTallMOHAPHOIO KOMIIbIOTEpA U MX XapaKTepUCTUKH. PaccmaTpuBaroTcs:
LEHTpaJbHBIE Mpolieccopsl Intel, MaTepuHCKHE TUIAThI, BUACOKAPTHI, ONEPATUBHAS MaMsITh, KECTKUE
JMCKH, TPHUBOJBI ONTHYECKHX IHCKOB, KOpIyca, OJOKM NHUTaHHA. YCTpPOHCTBAa BBOJA-BHIBOJA,
Pa3HOBUIHOCTH M XapaKTePUCTHKU. PaccMmaTpuBaioTcs: KIaBUATyphl, KOMIIBIOTEPHBIC MBIIIH,
MOHHUTOPBI, MHOTO(YHKIIMOHAIbHBIE YCTPOMCTBA (IPUHTED, CKaHEP, KOIUP), KOMIIBIOTEPHBIE KOJOHKH,
BeO-KaMephl.

[Tog0Oop KOMIUIEKTYIOUIUX Ui COOPKM CTAalMOHAPHOrO KoMiibioTepa. COOpKa CTallMOHApHOTO
koMipioTepa. Cuctema OXJIaXJIEHHUS MEPCOHAIBHOIO KOMIIBIOTEpA: MPUHIUIBI [OCTPOCHUS.
Texnuueckoe 0OCITy)KMBaHUE anmapaTHOW YacTH IEpPCOHATbHOTO KomIbioTepa. BIOS: omucanue,
HazHaueHue. Pa36op oCHOBHBIX HacTpoek 0a30BOil cUCTeMbl BBOJa-BbiBoAa. OmnucaHue nepBoro dTara
3arpy3ku omneparuoHHoi cucrembl Windows «BiosLoadery.

[ToarotoBka KOMIBIOTEpA K YCTAHOBKE OrnepanoHHbIX cucteM. Co3manue pazzaeno Ha HDD u
JIOTUYECKUX JUCKOB. BBeneHnue B omepanuoHHble cuctembl. Hanbolsiee momymsipHbIE OnepanoHHbIE
cuctembl [IK. ITonstue mynbruzarpy3ku. O030p CUCTEMHBIX 3arpy3uMKOB. YCTaHOBKAa M HACTPOMKa
omepanuoHHbIX cucTeM. [lokioueHre HOBBIX YCTPOMCTB U yCTAaHOBKA JIPABEPOB.

O0630p TUNOB MaMATH NEPCOHAIBHOTO KOMIIbIOTEpA: KECTKUM JTUCK, OllepaTUBHAs MaMATh, KEIl
MaMsTh, TaMSATh HA CbEMHBIX HOCUTENAX (usb, BHEIIHHUI HAKOMUTENb HA KECTKOM JMCKE), OMIMCAHUE U
HazHaueHue. JKeCTKUi MUCK: MPHUHIMI PabOThl, HEUCIPABHOCTHU M MPUYMHBI MX BO3HUKHOBEHUS.
OnepatuBHas MaMATh: TPUHIUIIBI XpaHEHUsT HHGOPMAIUH.

Ommbku cuctembl nutanus (ATX). OmuOku mMarepuHckoil mnaTtel ¢ npoueccom Intel Celeron
(Pentium). YcraHoBKa 10MOJHUTENbHBIX yeTpoHcTB. [Iporpammuas auarnoctuka. Hacrpoiika SETUP.

CrniocoOwl BoccTaHoBneHus: uHGopmarmu. PezepBHbie komuu. [IpuunHbel 3amenienust paboOThI
MEPCOHAIBHOTO KOMIIBIOTEpA MOJI yrpaBieHueM ornepanuoHHoil cucrembl Windows. IlepenonHenue
CUCTEMHOIO JHCKa, METOJbl ycTpaHeHus. OuucTKa JUCKa OT HEUCNOJb3YEMBIX NIpOrpamMm HU
BPEMEHHBIX CHUCTEMHBIX (aiiioB. VYmpaBieHue HaJACTpolkamMu OpayszepoB. OnTumuzanus
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aBTO3arpy3Ku. AHTUBUPYCHOE IIPOTpaMMHOE 0OecrieueHue, MpuMephl UCTI0JIb30BaHusl. DparMeHTarms
(baiinoBoO CHCTEMBI, METOIbI YCTPAHEHHUS.

Pazbop nOpUHIMIOB B3aUMOJCHMCTBUS  y3JIOB  IEPCOHANBHOTO  KommbioTepa. LlluHa:
KjIaccu(uKanys, BUIbI, OCHOBHBIE TEXHHYECKHE XapaKTepUCTHKH. KOHTpoJuiepbl: Ha3Ha4YeHHE,
pasHoBuaHOCTH. YmriceTsl: knaccupukanus. OO030p YMIICETOB, MOJICPKUBAIOIIUX IPOLECCOPHBIH
pasbpem Socket LGA-1150. PaznoBumHOCTH anprepHaTUBHOMU 3arpy3ku [1K.

Ilpakmuxa: TlonroToBka ¥ YCTaHOBKA PAa3JIMYHBIX OTEPAIMOHHBIX cUCTeM. KOHQIUKTEI
JOTIOJIHUTENBHOTO OOopynoBanus. Hactpoitka Buaeoanantepa. [logkmroueHue M HacTpoiika 2-X
BujeoanantepoB. Pabora ¢ mporpammoii PARTITION MAGIC. J[luarHocTMka ¥ yCTpaHCHHE
HeucrpaBHOCTe. [IpyuMHBI M TOCIEACTBUS Kpaxa OINEpanuoHHOW  cucTeMbl.  CriocoObl
BOCCTaHOBJIEHUS JaHHBIX. [loap30BaTeNbCcKast ONTUMHU3ALUS IEPCOHAIBHOTO KOMITBIOTEPA.

Mopyas B2: CucreMmHOe aAMMHUCTPHPOBAHHE

Teopusa: O030p 0hUCHONW TEXHUKU. YCTPOMCTBO, pabOTa U PEMOHT NPUHTEPOB U KOIUPOB.
3anpaBka W 3ameHa KapTpupkei. KommbrorepHble ceT. [IpMHIMIBI MOCTPOEHUS U OCHOBHbBIE
coctapJsitonue. Co3nanue u 00CITy)KMBaHUE KOMITBIOTEPHBIX CeTel

Ilpakmuka: COopka ¥ HACTPOHKA MEPCOHATHLHOTO KOMITBIOTEPA

Moayab «C1». Arduino 11t HAUMHAKIIHX

Teopusa: MuKpOdIEKTPOHHUKA, OCHOBHBIE TMOHSATHS, cdepbl npuMeHeHUs. (OCHOBHBIE
ANIEKTPOHHBIE KOMIOHEHTHI. Jlormueckue KoHCTpyKuuu. IlpuMeHeHns MaccuBOB. AHAJIOroBble U
u(poBbIE BXOIbI ¥ BBIXO/IbI, IPUHIIMIIBI UX HUCTIOIb30BAHUS.

Ilpakmuka: naboparopHasi paboTa Mo JaHHOMY OJIOKY

Mopyab C2: Arduino podoToTexHuka

Teopus: JIpuratenu, ux TUNBL. YHOpaBieHUE NBUTATESIMU. [[puMeHEeHnE MUKPOIIEKTPOHUKH B
exenHeBHOM >ku3HU. Co3maHue MoOOWUIBHBIX pPoO0TOB. CeHcopbl, WX THUNIBL [loTEHITMOMETpHI.
®doTopesuctopel. Uuaukatopsl. Mcnonb3oBanne MukpocxeM. KUAKOKPUCTAUIUYECKUE SKPAHBI.

Ilpakmuka: naboparopHasi paboTa Mo JaHHOMY OJIOKY

4. YCJ0BUs PEAJIM3ALIUA ITPOI'PAMMBbI

Mamepuanbro-mexnuueckoe obecneyenue

JlaGopaTopust 10KHA OBITH CYXOH, CBETJION M XOpOIIIO MpoBeTpruBaeMoii. KabuHer mo miomaau
JOJI’KEH COOTBETCTBOBATh CAHUTAPHO-TMTMEHUYECKUM HOpMaM. Kpome OCHOBHOTO OCBEUIeHHS, Ha
pabounx mMecTtax He0OXOUMO YCTAaHOBUTH HACTOJIbHBIC JIaMIlbl. Ha ciecapHbIX cTos1ax JOJHKHBI OBITh
YCTaHOBJICHBl THUCKH, TOYMJIO, CBEpPJMIbHBIN cTaHOK. Bo3ie 06opynoBaHusl Ha CTEHE — BBbIBELICHA
TabllMyka C TMpaBWiIaMU O€30IacHOCTH Mpu paboTe clecapHbIM HHCTpyMeHTOM. Ha creHax
MOMEILIEHUsI CIEAYeT pPa3MECTUTh Y4eOHO-HAIJISAHbIE IOCOOUS: IIJIaKaThl, CXEMbl, CTEHIbl C
oOpa3uamu pa3iauuHbIX Aetaneil. Haag ctomamu JOKHBI OBITH 3aKPEIJICHBI MOJIKH Ui YCTaHOBKH
M3MEpUTENbHBIX MPUOOPOB. YUHCIO PO3ETOK HA CTOJIAX COOTBETCTBYET KOJIHMUYECTBY paboumx mect. K
po3eTkaM HeoOXOJIMMO TOJIBECTH HampsbkeHue 36 BONBT AJI BKIIOYEHHUS NasuibHUKOB. Kpome Toro,
3]1€Ch K€ JOJKHBI HaXOTUTHCS po3eTKU Ha 220 BOJIBT IS MOAKIIIOUEHUSI H3MEPHUTEIbHBIX IPHUOOPOB.
Pozerku moaxmrodaroTcs K oOmIeMy pYOMJIBHUKY, a CTOJNBl TIIATEIBHO 3a3eMIISIOTCS. Takxke B
MOMEIIIEHUH HEOOXOAMMO HAIUYUE CIEAYIoUero oOOpylIOBaHUS: TEPCOHATBHBIA KOMIBIOTED C
BBIXOJIOM B UHTEPHET; YUEHUYECKasl JOCKA; MPOEKTOP; FKPaH.

Texnuueckue cpedcmea 00yueHus.:

B pabGote naGopaTopuu HCIONB3YIOTCSA: HWHCTPYMEHTHl HHIMBUIYATHHOTO TOJIB30BaAHUS;
WHCTPYMEHTHI OOIIEro MOJb30BaHMs; KOHTPOJIbHO-U3MEPUTENbHbIE MPUOOPBI; UHCTPYMEHTHI IS
BBITIOJTHEHHUST  CIIECAPHO-MOHTXHBIX pabOT; DIEKTPOHHbIE KOMIIOHEHTHI M MAaKETHBIC TIUIAThI;
pacxo/JHbIE MaTepHalbl, HA0Op UIsl M3YYEHHUs OCHOB JJIEKTPOHHMKH Ha 0asze tutardopmbl Arduino;
MakeTHas Tuiata (Oecrmae4yHas) ¢ MUKpoKoHTpoiuiepoMm Arduino; ycraHoBnenHas Ha IIK cpena
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paspabotku Arduino IDE; snexkTpoHHBIE KOMIOHEHTBI; CHpPaBOYHAs W TEXHUYECKas JIMTepaTypa,
yuyeOHO-MeToIM4ecKasi JIuTepaTypa; IedaTHbIE MOocoOMs — TaOnMIbl, IUIAKaThl, pa3gaTOYHBIC
MaTepHabl.

Kaoposoe obecneuenue:

TpeboBanus K KBaIM(UKAIINK TTEJArOTHYECKUX KAJAPOB, 00ECIIEUNBAIONINX 00yUeHHE: HATMUne
BBICIIETO MPOPECCHOHATBHOTO 00pa30BaHMsI W/HWIU CPEeIHET0 MPo(eCCHOHATBLHOTO 00pa3oBaHUs,
COOTBETCTBYIOLETO MPO(UITIO MOTYJIS.

Hupopmayuonnoe obecneuenue:

[lepeyeHb peKOMEHAYEMBIX Y4YEOHBIX U3JIaHUW, HWHTEPHET — PECYpCOB, JOMOJHHUTEIBHON
JIUTEPATypPhL:

1. AnrunuH B.E. Kpyxok anektponHoii aBromatuku. - M., [Ipocseuienue. 1990 2.

2. bezconoB H.B. CipaBounuk n3zobperarens u paunonanusaropa. — M., [Ipoduszar, 1986.

3. borarsipeB A. H. Pannosnextponuka, aBromatuka u aneMmentsl OBM. — M., Ilpocsemienue,

4. bopucos B.I". Kpyxok paanotexuudyeckoro koHcTpyuposanus. — M., [Ipocsemenue, 1990.

5. Konocos /I.I'. Hauana MUKpO3JIEKTpOHUKH Ha ypokax uHpopmaTuku // Beepoccuiickuii cbes
yuutened uHpopmatuku. MockBa, MI'Y umenun M.B. JlomonocoBa. 24-26 mapra 2011: Te3ucsl
nokianoB. — M: UznatensctBo MockoBckoro yauepcuteta: 2011, — C. 600-601.

6. Komocos /I. I'. IlepBblii mar B poOOTOTEXHUKY: MPAKTHUKYyM Uit 5—6 kinaccoB. M: BMHOM.
JlabopaTtopus 3Hanui. — 2012. — 284 c.

7. Komocos /I. I'. IlepBbrii mar B poOOTOTEXHUKY: pabouasi TeTpaap A 5—6 KiaccoB. M:
BMHOM. JlaGoparopus 3nanuii. — 2012. — 88 c.

8. CutnukoB IL.JI. Ot nomurexnuzma k STEM-o0Opa3oBanuto.// CoBpeMeHHOE 00pa3oBaHUE B
Poccun u 3a pybexxom: cOopHuk crareid MexayHap. Hayd.—TpakT. KoH}. 25 mapta 2014 r. / I'n. pen.
MupoxoB O.H. — Yeboxkcaper: LIHC «MHTepakTuB mitoc», 2014. — 202 c.

9. Cutnaukos I1. JI. Ucnons3oBanue miargopmer ARDUINO B 0Opa3zoBarenbHOM IeATeTbHOCTH
[Texct] / II. JI. CutHukoB // OOpa3oBaHue W Hayka B COBPEMEHHBIX YCIOBHUSAX : maTepuaibl Il
MEXIyHap. Hayd.—mpakT. koH(}. (Hebokcapswl, 15 suB. 2015 r.) / penkon.: O. H. Ilupokos [u mp.]. —
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