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IHosicHuTEABLHAA 3AIIMCKA

JlononHutenbHas o01eo0pa3zoBaresibHas 001Iepa3BUBaIOIas

nporpamma «PamoTeXHHKa» UMeeT TEXHUIECKYIO HAallPaBICHHOCTbh, TaK KaK
CIOCOOCTBYET NMPUOOIIEHUIO YHaIIUXCS K 00IIECTBEHHO-TIOJIE3HOMY TPYAY, PACIIUPSAET UX
TEXHUUYECKUI KPYro3op. Y POBEHb CIIOKHOCTH — Oa30BBIi.

[Iporpamma pa3paboTaHa Ha OCHOBE:

. denepanbHOro 3akoHa ot 29 aexadpst 2012 roma No 273 - @3 «O6 o6pazoBaHuM B
Poccuiickoit ®eaeparun» (penaxius ot 03.08.2018r.);

[Tpuka3z MunuctepctBa npocsemienust PO ot 27 utons 2022 r. N 629 “O06 yTBepKaeHuu
[lopsinka opranu3anuu U OCyIIECTBICHUS 00pa30BaTEIbHON EATETbHOCTH 110
JOTIOJTHUTENIBHBIM 00111€00pa30BaTEILHBIM IIPOTpaMMam

. NOCTaHOBJIEHUS [ TaBHOTO rOCy1apCTBEHHOTO CaHUTapHOro Bpada P® ot 4 urons 2014
r. N 41 "O6 yrepxknennu CanlluH 2.4.4.3172-14 "CanutapHO-31MHAEMUOJIOTHYECKUE
TpeOOBaHUs K YCTPONUCTBY, COAECPKAHUIO U OpraHU3alMM PeXUMa padoThI
00pa30BaTeIbHBIX OPraHU3allui JOMOJIHUTEIBHOIO 00pa3oBaHus AeTei"”;

C YUCTOM:

. pacnopsbkeHus npaButenbcTBa Poccuiickoit @enepamuu ot 04.09 2014 r. No 1726-p
«O0 yrBepxkaennn KoHuenuuu pa3BuTHs JOMOJIHUTENEHOTO 00pa30BaHus JIeTeN»;

. nucbMa MunucrepcTBa oopazoBanus u Hayku PO ot 18.11. 2015 1. Ne 09-3242 «O
HaAIPaBJICHUN UHPOPMALIUN;

. nuckMa MunuctepcTBa odpa3zoBanus u Hayku PD ot 29.03. 2016 r. Ne BK641/09 «O
HaNpaBJICHAN METOJMYCCKUX PEKOMEH I,

. MChbMa KOMUTETA 1Mo 00pa3oBaHuio AaqMuHucTpanuu Benrkoro HoBropoaa ot
26.10.2015 Ne 4665 «O HanpaBiIeHHH METOJIMYECCKUX PEKOMEH AN,
. Ycraa MAOY «I'umHa3us» r.boposuun;
o [Tonoxenust 0 TpeOOBAHUAX K JOMOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM

mporpamMmam, opsIIKEe UX pa3pabOTKU U IKCIIEPTU3bI B MyHUITUTTIAIHLHOM aBTOHOMHOM

yupexaennt MAOY «'umHa3zus» r.bopoBuYM, YyTBEPKICHHOTO TPUKA30M AUPEKTOPA
ot 18.12.2018 Ne 302.

AKTYaJIbHOCTb.

PannosnextpoHnka wWrpaer 3HAYMTEIBHYK) pPOJIb B Pa3BUTUM HAYKH, B TEXHUYECKOIO
mporpecca, HapOJHOTO XO3SICTBa, B OCBOGHHM KocMoca M OOOpOHE CTpaHbI.
PanunomoOurenu — pe3epB CHEUUATUCTOB MJIS PAAUOTEXHUUECKON MPOMBIIUIEHHOCTH,
OpraHu3aluy CBSI3M, BOOPYKEHHBIX CUJI CTpaHbl. B TO k€ BpeMs B IIKOJIBHBIX ITPOrpaMMax
no gusuke U UHGPOPMATUKE MPUKIAJTHON ACTEKT IEKTPOHUKHU MPAKTUYECKU OTCYTCTBYET.
[Ipy >TOM MHOTMM CETOAHSIIHUM IIKOJbHUKAaM, BHE 3aBUCUMOCTH OT H30paHHOM
CIEUUATIBHOCTH, MPEACTOUT €CIU HE MPUHUMATh y4acTHE B pa3pabOTKe U MPOU3BOJCTBE



QJICKTPOHHBIX YCTpOfICTB, TO HaBCpPHAKA I10JIb30BATHCA I/IH(l)OpMaLII/IOHHBIMI/I cucreMamu
pas3siIMdIHOro YpPOBHA, BCTYIIATH BO B3aI/IMOI[€I>'ICTBPI€ C TCXHHUYCCKHMMU YCTPOI\/'ICTBaMI/I.
HOSTOMy AKTYAJIbHOCTDb PA3BUTHA 3TOIO HAIIPABJICHHA TCXHUYCCKOTO TBOPUCCTBA OUCBHUAHA.

[legarornueckas uenaecooOpa3HOCTb. 3aHATUA pedsAT B oObenuHeHuun '"PagmorexHuka'
3aKPEIIAIOT U PACIIUPSAIOT UX HIKOJIbHBIE 3HAHUS, TPYAOBbIE YMEHUSI U HABBIKH, MO3BOJISIIOT
MOJIYYUTh JOTOJHUTEIBHO K IIKOJbHBIM OOIIMPHBIE TEOPETHUECKHUE M TEXHOJOTHYECKHE
3HAHMS U OMBIT B 00JIaCTU pa3pabOTKH M CO3/IaHUS PAUOdJIEKTPOHHBIX U aBTOMATUYECKUX
KOHCTpYKLUH, Pa3BUBaloT TBOpYECKHE CIOCOOHOCTM U OOIIECTBEHHO IOJIE3HYIO
aKTUBHOCTb, (OPMHUPYIOT ICUXOJIOTHIO CO3MJATEIsl MAaTepUalbHBIX OJar M MPHUBBIUKY
HaXOJUTh TOYKHM MPHUJIOKEHUS CBOMM 3HAHMUSIM U ONBITY, IOMOTAlOT OCO3HAHHO BBIOPATh
npodeccuto. HaunHas ¢ mpocTeiimunx noJenok, no Mepe CBOEro TBOPYECKOIO pocTa, AETH
coOuparoT Bce 0ojee CI0KHbIE KOHCTPYKIMHU, YYaCTBYIOT BO BCEBO3MOKHBIX BBICTaABKaX W
MEPOIPUATUSX, TPUOOPETAIOT TPYJAOBBIE U TBOPUECKHE HABBIKU, KOTOPbIE UM HEMPEMEHHO
OPUTOSITCS B )KU3HU.

Leas mporpaMmsl — co3aHue yCIOBUU st (OPMUPOBAHMS y YydYaIIUXCS HMHTEpeca K
PaANOAIEKTPOHUKE, PA3BUTUSI TBOPUYECKUX M MOJUTEXHUYECKUX CIOCOOHOCTEH, a Takxke
dbopMuUpOBaHUS y HHMX YMEHHMH M HaBBIKOB KOHCTPYKTOPCKOM, palMoOHAIN3aTOPCKON
NEeATEIbHOCTH.

Conep:xxanme

IlepBblii rox o0yueHnusi

Tema 1. BBenenue B paagnorexuuky (12 yacos)

Teopus: 3agaun u npuMepHasi mporpaMMa oObEAMHEHUS; IUTEPATYpa, PEKOMEHIyeMast st
greHus. OOIIMe BOMPOCHI OpraHu3aliu paboThl JETel B TBOPYECKOM OOBEIUHECHUH.
[IpaBuna moBeneHuss B J1a0OpaTopuu. 3HAKOMCTBO C MaTepHANIbHO-TEXHUYECKON 0a3oi
naboparopuu. [IpaBuna 6e3omacHOCTH Tpyaa Mpu paboTe ¢ MHCTPYMEHTaMHU U MpuOopamu,
MUTAIONUMUCS OT CETH MEPEMEHHOTO Toka. OKa3zaHue EPBOIA MOMOIIU MIPH IIEKTPOTPaBME.

[ToHATHE O CTpOEHMM BEWIECTBA, SJIEKTPUYECKOM TOKE M €ro JIeWCTBUM. |'anbBaHMYECKUU
3JIEMEHT — MPOCTEUIINN HCTOYHUK MOCTOSHHOTO TOKa. [IpOBOAHWKM, MOJYIPOBOAHUKHA U
HEMPOBOAHUKHU (M30JIATOPBI); UX CBOMCTBA M MNpuUMeHEHHE. OCHOBHBIE SJIEKTPUYECKUE
BEITMYMHBI (HAMPSOKEHUE, CHJIA TOKA W COMPOTHBJICHHE) W TPUOOPHI IS MX HU3MEPEHUS:
BOJIBTMETpP, amnepmerp, omMetp. 10-i 3akoH Oma U ero mpakTU4ecKoe MPUMEHEHHE s
y4acTKa LENU: PacyeT CUJIbl TOKA B AIEKTPUUYECKON LIEMH, MMAJICHUE HANPSIKEHUS HA yYACTKE
L€, CONPOTUBIICHUE y4acTKa LEIH.

[ToHATHE O IEPEMEHHOM TOKE M €r0 OCHOBHBIX Mapamerpax. HacTtoTa NeEpeMEHHOTO TOKa B
AIEKTPOOCBETUTEIHHOM IIEMH. DIEKTPUYECKUE KOJIEOAHWsS pPaanuo- W 3BYKOBOM YacTOT.
YCTpOolCTBO M HA3HAYEHHUE IOCTOSIHHBIX W IIEPEMEHHBIX PE3UCTOPOB, KOHAEHCATOPOB,
KaTyIlIeK UHAYKTUBHOCTH, TPAaHC(POPMATOPOB.

YeTpoicTBO M MPUHIMN A€UCTBUS MUKPO(OHA, 3IEKTPOMAarHUTHOTO TOJOBHOIO TenedoHa,
JUHAMHYECKON TOJOBKM MpsiMoro u3iydeHus. [IpeoOpa3zoBaHue 3BYKOBBIX KOJieOaHUN B
ANIEKTPUYECKUE KOJeOaHUs 3BYKOBOM 4acToThl W HaoOopot. Ilpocrteitmmii Tenedon nmus



JIBYXCTOPOHHEW CBA3U. YCIOBHBIE Tpaduueckue H300paxkeHuss U OyKBEHHO-LIM(POBHIE
0003HayYeHUs1 pajuoJeTaNel U YCTPOMCTB HAa NPUHUMUIHUAIBHBIX JJIEKTPUYECKHX CXEMaX.
IIpoBoHOE pannoBeLIaHKE.

IIpakTuka: BelnojiHEHUE OIBITOB.

Tema 2. [lajika 1 npUueMbl MOHTAXKA ¢ MOMOIILI0O HHCTPYMEHTOB. (10 4acoB)

Teopusi: O3HaKOMJICHME C MOHTa)XHBIMU HMHCTPYMEHTAMH, CO CIOCOOAMU COCAMHEHUS
PaAMOAIEKTPOHHBIX JeTanel u MaTepuanoB. Pa3bsicHeHre 0€30MacHbIX METOA0B PaboThI CO
CHeUAIbHBIM UHCTPYMEHTOM.

CrocoObl  X0JOJHOM M TOpsye cnailku paauojeTaneil. DNeKTPUUYECKU MNasyIbHUK:
YCTPOIMCTBO, HANpsDKEHHE HWCTOYHMKA MUTaHUSA, MNOTpediisieMass MOIIHOCTb, IMOATOTOBKA
paboueit uyactu, creneHb HarpeBa. llpumom u Garockl, NpUMEHseMble TpPU MOHTaXe
paaunoanmnapatypel. PopMoBka (M3ruOaHME) W MOHTAX paguOACTaed Ha MYCTOTENbIX
3aKJIenKax, Ha MPoOOYHbIX cTOMKaX. [IoHsTHE O MeYaTHOM MOHTa)e U €ro NpUMEHEHHUH.

[IpaBuna 6e30MacHOCTH TPYy/la MpU padOTe IEKTPONASILHUKOM, CJIECAPHBIM U MOHTaKHBIM
UHCTpYMEHTOM. MakeTHas maHenb (BO3MOXKHasi KOHCTpyKiwms).M3yuenue rpadudeckoro
U300pakKeHUsT  DJIEKTPO- W PAJAMOTEXHUUECKUX DJIEMEHTOB. PaccMoTpeHue pa3indyHbIX
BapUAHTOB MPUMEHEHUs TedvaTHbIX miat. CrocoObl COeAMHEHUS pPaauoeTalieii HaBECHBIM
MOHTaKOM.

N3ydyenue paauousMepUTENbHBIX MPUOOPOB, HWHIUMKATOPOB, NPOOHUKOB. [IpoOHMKH,
coJiepKalline TPAH3UCTOPHI WM TOJIOBHBIE TEIE(POHBI C TaJbBAHUYECKUMH dJIE€MEHTaAMU IS
IIPOBEPKH DJIEKTPUYECKUX KOHTAKTOB, OOMOTOK KOHTYPHBIX KaTyIIE€K U TPaHC(HOPMATOPOB,
JMOJI0B, TpaH3uCTOPOoB. KoHIeHCaTOphl, MyTbTUBUOPATOPHI KAK MCTOUYHUKH SJIEKTPUUECKUX
CUTHAJIOB JIJIsi IPOBEPKHU PabOTOCTIOCOOHOCTH MPUEMHHUKOB, ycuiutenei 3Y; moiap3oBaHue
umu. [Ipocteitmmii oMMeTp: cxeMa UCTOYHUKA MUTAHUS, TIOJI00P CTPEIOYHOTO HHINKATOPA,
JOTIOJIHUTENbHBIX PE3UCTOPOB, BO3MOKHAS KOHCTPYKUMS, TpaalyupoBKa mKajl. OMMETp u
M0JIb30BAHHE UM.

IlpakTuka: BeimoiHeHWE paaMoO-MOHTAXKHBIX pPabOT ¢ NPUMEHEHHWEM CIEIHabHBIX
UHCTpyMEeHTOB. CoeMHEHUE paauoJieTalield Mo METOAYy XoJiogHou crnaiiku. CoeauHeHue
paauoJieTaliel Mo MeToay ropsiueit cnaiiku. PaboTa ¢ masjibHUKOM, B TOM YHCJIE€ C MasIbHOU
CTaHIIMEH.

[IpoBenenne paboOT MO WIMEPEHUIO PATUOTEXHUYECKUX TApPaMETPOB TIPU TOMOIIH
M3MEPUTENBHBIX MprOOpoB. [IpoBepka conpoTUBICHUE, HATIPSIKEHUSI, CUIIbI JIEKTPUUIECKOTO
TOKA.

Breimonnenne rpadudeckux n300pakeHU ¢ MOMOIIBIO JIMHEWKH, TpadapeToB U OT PyKU B
coorBeTtcTBUM ¢ ['OCTamu. MHIuBUAyalbHOE W3rOTOBJIEHHWE KATYIIEK WHIYKTUBHOCTHU
Pa3IMYHBIX KOHCTPYKIMM, MAKETHPOBAHUE JETEKTOPHOIO IPUEMHHUKA W ONBITHI C HUM.
@poHTanbHAas 3aroTOBKa IIAT JJII MOHTa)Xa HAa HUX  JeTalled HaBECHBIM CIIOCOOOM;
3a4nCTKa, (POPMOBKA U 3al1y>KMBAaHHE BHIBOJOB PAJAHOICTAICH.

IIpoBepka MoOHTaXa YCUJIMTENIE 10 MNPUHUUIIHAIBHOW cXeme. BpruepunBanue
MPUHIUNHAIBHBIX CXeM, 00paOOTaHHBIX BapHAHTOB ACTEKTOPHOTO MPUEMHHUKA, T'pa(UKOB,
WJUTIOCTPUPYIOLINX 3JIEKTPUUECKHUE MTPOLIECCHI B €r0 LEISX.



Tema 3. PagmorexHu4yeckKue VYCTPOWCTBA HA MOJYVIPOBOAHHUKOBBLIX npuoopax. (48

‘laCOB!

Teopus: [Ipocreiimuii paguonpueMHuK. CTpyKTypHas CXeMa paJlOBEIIATEIbHOIO TPAKTA!
MUKPO(OH, YCUIIUTENb 3BYKOBOM YacTOThI, 3aJal0LUN T€HEPATOP MepeJaTunKa, YCUIUTENb
MOIIHOCTH, W3JIy4arollas aHTEHHA, IIPUEMHOE YCTpoHcTBO. IloHATHE O reHepupoBaHUU
HEe3aTyXalolMX KoJieOaHUW paguoyacToThl, 00 aMIUIUTYAHOM MOIYJSLUHU, U3TyYEHUU H
pPacCIpOCTPAHEHUN PATUOBOJIH. 3aBUCUMOCTH JUIMHBI PAJHOBOJHBI OT HECYIIEH YacTOTHI
IepelaTunKa.

Pamnosemarensusle nuanazonsl CB u /IB ¥ COOTBETCTBYIOIIME UM pPaJlOYacTOTHI.
IIpuHiMnnanpHas cxeMa NpoCTEHIIEro AETEKTOPHOro npuemMHuka. HazHaueHue aHTEHHBI U
3azemsieHusi.  KoneOarenbHbli KOHTYp C HAacTpOMKOM W KOHAEHCATOPOM MEpPEeMEHHOM
eMKOoCcTH. ['onoBHOM TenepoH — mpeoOpa3oBarenb HU3KOYACTOTHOM  COCTaBIAIOLIEH
NPOJETEKTUPOBAHHOTO CUTHANIAa B 3BYK. DYHKIIMS KOHJEHCATOPA, OJIOKUPYIOIIETO FOJIOBHOM
Tene@oH. Bo3MOXKHbIE HEUCIIPAaBHOCTH B LIEMAX MPOCTEHILIEro paguoNpUEMHUKA, CIIOCOOBI
X OOHApPYKEHUS U YCTpaHEHUS.

IIpakTuka: BrpruepuumBanue cxeM NPOOHUKOB MPOCTEHIIMX H3MEPUTETBHBIX MPHUOOPOB.
[lonGop neranmeit W MOHTaX NPOOHMKA MPOCTEHUIIErO0 OMMETpa JUIsl MHAMBHUIYaTbHOTO
N0JIb30BaHMs. BbluepunMBaHWE MNPUHUMUMNHAIBHBIX CXEM IPUEMHUKOB, B TOM YHCJIE C
BHYTPEHHUMHM MArHUTHBIMU aHTEHHAaMHU, C TOJOBHBIMH TeledoHAMHU, AUHAMUYECKUMHU
rOJIOBKaMU TMPSIMOTO ycusieHHs Ha Bbixoge. llogbop u mpenBapuTenbHas MpOBEpKa
paguoAeTanei, 3aroTOBKa M pa3METKa MOHTAXHBIX IUlaT. MakeTupoBaHUE, MOHTAX,
UCIBITAHWE W HAJIAKUBAHUE NPUEMHUKOB (MHIMBHIYaJIbHO, B 3aBUCUMOCTH OT CJIOKHOCTHU
NPUEMHUKOB, HaJIM4us JeTajlel, HHTEpecOB U IOATOTOBIEHHOCTH zerel). [lonbop wnim
U3rOTOBJIEHUE QYTISPOB JUIsl 3aKOHUEHHBIX KOHCTPYKIHUI.

BTopoii rox 06yyenus.

Tema 1. U3mepuTeabHbIC NPUOOPLI U reHepaTophbl (12 yacoB)

Teopusi: I[IpoOGHukM, conxepkamue TPAH3UCTOPHI WM  TOJOBHBIE TENEPOHBI C
TAIbBAHMYECKUMHU JJIEMEHTAMH [IJI1 TIPOBEPKU IJIEKTPUYECKUX KOHTAKTOB, OOMOTOK
KOHTYPHBIX KaTylmieKk u TpaHchOpPMaTOpOB, NIHUOAOB, TpaH3UCTOpoB. KoHmeHcaTopsl,
MYyJIBTUBHOPATOPHl ~ KaK  HCTOYHMKM  DJICKTPUYECKMX  CUTHAJIIOB  JJIi  TPOBEPKH
paborocriocoOHOCTH TpUEeMHUKOB, ycwnureneidr 3Y; monb3oBanme wumu. [IpocTeitmmii
OMMETp: CXeMa UCTOYHWKA MUTAHUS, MOAOOP CTPEIOYHOTO MHAMKATOPA, JTOMOJHUTEIBHBIX
PE3UCTOPOB, BO3MOXKHAsI KOHCTPYKIIMS, TPayupoBKa mikain. OMMETp U MOJIb30BAHUE UM.

YeTpoiicTBO M MPUHIMIT ACHCTBUSI CTPEIIOYHOTO HM3MEPUTENIBHOrO MpuOOpa MarHUTHO-
ANEKTPUUECKOW CcHUCTeMbl. BpiOop mpubopa s pagroTIOOUTENbCKUX —H3MEPECHHM.
KoMmOunupoBanubsie wu3MmeputenbHble TpuOopbl. KommOpoBka U TpagyupoBKa MIKal
puOOpOB.

N3MmepuTtenbHbIE T€HEPATOPHI 1S MPOBEPKU HANAXKUBAHUSA ycuinuTened 34 paqnodacTOTHBIX
TPAaKTOB  paJuoOBelIaTeNIbHBIX  mpueMHuKoB.  Ocmuwmiorpad —  yHHBEpCaJIbHBIN
M3MEPUTEIBHBIN TPUOOP.

IIpakTtuka: MeTonuka WH3MEpPEHUsS NApaMETPOB BJIEKTPOHHBIX CXEM C I[OMOIIbIO
AJIEKTPOHHBIX MPUOOPOB U ocLLIorpada.



Tema 2. UcTouHuKY NUTAHUA B paaguoTrexHuke (18 yacon)

Teopus: [Ipeobpa3zoBaHrie NMEPEMEHHOr0 TOKAa B MOCTOSIHHBIA. OJIHOMONYNEPUOIHBIN U
JBYXITOJIYNEPUOAHBIA BBIIPSMUTENN TMEPEMEHHOTO TOKA; YIPOLICHHBIE CXEMbl, MPUHIIMUI
nercTBud. MOCTOBOE  BKIIOYEHHWE JUOJOB  BBIIPAMUTENS  HamnpsbkeHus.  DOuibTp,
CIIQKUBAIOIINM MYJIbCALIUU BBIIPAMIECHHOTO HANPSIAKEHHUS.

CrabunuzaTtop HamnpsokeHHsl ceTeBoro Onoka nutanus. CTaOUIUTPOH: MPUHLMI PadOThI,
BOJIbT-aMII€pHas XapakTepuctuka. (OCHOBHbIE MapaMeTpbl BKIIOYEHHS. YIPOILIEHHBIN
pacuet TpaHchopMaTopa BRIIPSIMUTENS CETEBOr0 OJI0Ka MUTAHMUS.

IIpakTruka: CoctaBieHue  CXeM  OJHOIOIYNEPHUOJHOTO M JBYXIOJYNEPUOTHOTO
BBIIPSIMUTENEH U IPAPUKOB, WILTIOCTPUPYIOMIMX UX padoTy.

Tema 3. PagmorexHu4ecKHe VCTPOWCTBA HA MOJVIPOBOAHUKOBBLIX npuoopax. (40

4acoB)

Teopus: Tpanzucrop — TPEXIICKTPOTHBIN TIOJTYIIPOBOTHUKOBBIT npudop,
NpeHa3HAYCHHBIA JUISl YCHJICHWS, WHTETPHPOBAHUS M TPEOOPA30BAHUS IIICKTPHUCCKUX
curHajoB. CXeMaTH4eCKOe YCTPOMCTBO W NPHUHIIUI PabOThl OWUIMOJSPHBIX TPAH3UCTOPOB
CTPYKTYpBI p-N-p U N-p-N.

I'paduueckoe wuzo0pakeHHWE TPAH3UCTOPOB HA MPUHIMIHUAILHBIX cxeMaXx. CrmocoOs
BKJIFOUEHHUS TPAH3UCTOPOB B KAacKaJax paguOTEeXHUUYECKUX YCTPOMCTB: MO CXeMe C OOIIUM
smurrepom (03), mo cxeme c¢ obummM kowiekTopoM (OK), mo cxeme Ob. Ilonsitue o
BXOJJHOM ¥ BBIXOJHOM COIPOTHUBICHHUSIX TPaH3UCTOpPHOro Kackana. Craruyeckuii
koaddunment nepenayn Toka I1 21 D u oOpaTHbIi TOK KouiekTopHOro nepexona 1 KbO —
OCHOBHBIE TMapaMeTphl, XapaKTepU3YyIOIIMEe YCWIMTEIbHbIE CBOWCTBA M  KaueCTBO
OUMONSPHBIX TPAH3UCTOPOB. M3Mepenue 3TuX mapameTpos.

Pabora TpaH3ucTOopa B peKuMe yCHIeHHUs U nepekioueHuss. CrocoOsl TepMOoCcTaOUIn3aIiuu

pexuMa paboTel TpaH3uCcTOpoB. Kiaccudukanus 1 MapKUpoOBKa OUIIOJISIPHBIX TPAH3UCTOPOB
IIUPOKOTO NpuMeHEeHUs. [loJIeBOM TpaH3UCTOpP: CXEMATHYECKOE YCTPOWCTBO, MPHUHIIMUII
neicTBusi, oOo3HaueHWe Ha cxemax. OCHOBHBIE TMapaMeTphbl TMOJEBOTO TPAH3UCTOPA:
HavyaJabHBIN TOK cToKa (Ie), Hauasio U KpyTU3HA XapaKTEPUCTUKH (S).

Cxembl BkimoyeHusi. [IpuMeHeHue mOJIEBBIX TpaH3UCTOPOB. OCOOEHHOCTH MOHTaXa
OWMOMNSPHBIX M TOJIEBBIX TPAH3MCTOPOB, 3aIMTAa OT TEIJIOBOro Mpobos. Bribop cxembr
U3MEpPUTENbHOTO mnpubopa, ycwutens 3Y wim  paguoBenIaTeIbHOTO MNPHUEMHUKA,
TUTAHUPYEMBIX NI KOHCTPYHpPOBaHUS B JabopaTopuu. Pazbop mo mpuUHIMIHUAIBHONW CXeMe
MPUHILHUIIOB pabOThl PATUOTEXHUYECKOTO YCTPOMCTBA W HA3HAYEHUSI €ro DSJIEMEHTOB.
Bo3moxkHble ympouleHus, HW3MEHEHUs U JomnojiHeHus. BbiOop cnocoba MoOHTaxa.
TexHomOrMsT M3TOTOBJICHUS TMEUYATHBIX IUIAT: TpaBJICHHUE, Mpope3aHne B (GopMupyeMom
Marepuale U30IUPYIOIINX YYaCTKOB MEXIyTOKOHECYIIMMU MIONIAKaMH U TPOBOIHUKAMH.
KoMnoHoBka W MOHTaX jAeTajlieil Ha I1Uiatre. BHEmHWN BHA W KOHCTPYKLHS KoOpmyca
Oyayuiero npubopa uin ycTpoucTBa, yA0OHAs B UCMOJIb30BaHUMU.

IlpakTuka: BoluepunBaHue MNPUHIMOUATIBHBIX CXeM € 0003HAYEHMEM HOMHHAJIOB
pPE3UCTOPOB  KOHAEHCATOPOB,  HOMUHAJIBHBIX  HANPSKEHUW  DJIEKTPOJUTHYECKUX
KOHJICHCATOPOB, PEXKUMOB palbOThl AKTUBHBIX 31eMeHTOB. [logbop W M3roToOBIICHHE
JeTaliel, WX IMpeaBapuTeIbHas NOpoBepka. Pa3mMeTrka MOHTa)XHOW IUIATBI U MOHTAX.



[IpoBepka MoOHTaxka IO MPUHIUIHUAIBHOM CXEME, HU3MEPEHUE PEXKUMOB pPabOThHI
TPAH3UCTOPOB, UCIIBITAHUE U HAJAXKMBAHUE CMOHTUPOBAHHOI'O YCTPOUCTBA.

IlonBenenue wuTOroB paboOTHl JAeTeld 3a y4yeOHBIM roi. JlemMoHcTpanusi 3aKOHUEHHBIX
koHcTpyKuuid. [loompenne Hanbonee akTuBHBIX pedsT. [lnan nHauBHAYanbHON pabOTHI Ha
netHue KaHukyJbl. Coaep:kanue paboThl KOJUIEKTUBA 2-TO roja 00ydeHUsl.

Ilnanupyembie pe3yabTaThl

JIMYHOCTHBIE! ® HaJMYME MOTUBAIIMU K pabOTe HA PE3YJIbTAT;

L4 (bOpMI/IpOBaHI/IG YCTAaHOBKH Ha 6epe>I<Hoe OTHOIICHHUC K
MaTCpUuaJIbHbIM 1 JYXOBHBIM IHCHHOCTIM;

¢ CTPCMIICHUC MMPUMCHATH HAd IIPAKTHUKEC ITOJTYUYCHHBIC 3HAHUA U
YMCHUA,

® JKCJIaHHMC 3aHUMATHCA paﬂHOTCXHHKOﬁ B 6y,11yIII€M.

® pPAa3BUTHC OTUYCCKUX YYBCTB, )106p0)I(€JIaT€JIBHOCTI/I u
BMOIIPIOHaHBHO-HpaBCTBeHHOﬁ OT3bIBUMBOCTH,

® HaJIM4YHMC MOTHBALINHU K pa60Te Ha pEe3yJIbTarT,

e (opmupoBaHue yCTaHOBKM Ha OEpeXHOE OTHOIIEHHE K
MaTepHAIbHBIM U

AYXOBHBIM LICHHOCTAM,

® CTpEeMJICHUE NPUMEHATH HA MPAKTUKE IOJYYCHHBIE 3HAHUS
Y YMEHUS;

e KCIIaHWE 3aHUMAThCS PATUOTEXHUKOU B Oy IyIIeM.

MeranpeaMerHbie. e yMEHHE IUTAHUPOBATH JJOCTHIKCHHE IIETICH;
e ymeHue 3QGHEeKTUBHO pabOTaTh B KOMaH/IE,

¢ YMCHHC COOTHOCUTHL CBOHU ,HGIZCTBHH C INIaHUPYCMBIMH
pe3yjabTaTaMu, OCYIICCTBJIIATDH KOHTPOJIb cBoOcH
ACATCIBbHOCTHU B IIPOLOCCCC NOCTUKCHUA PC3YJIbTAT.

¢ YMCHHC OLCHHBATH IIPABHUIIBHOCTb BbIIIOJIHCHUA y‘-IG6HOI>i
3aJa4u, COOCTBEHHBIC BO3MOXKHOCTH €€ PCUICHUA,

¢ YMCHHC CO31daBaThb, IPMMCHATL U HpeO6pa3OBBIBaTB 3HAaKHN U
CUMBOJIbI, MOJICIIM WM CXCMbI JIs1 PCIICHUA y‘-IC6HBIX nu
ITO3HABAaTCJIIbHbBIX 3aJa4,

® YyMEHHE OpPraHM30BbIBaTH Y4Y€OHOE COTPYAHUYECTBO H
COBMECTHYIO [IE€SITEIBHOCTh C YUYUTEIEM U CBEPCTHUKAMU;
paboTaTh UHAMBUIYAJIBHO U B CPYIIIE.



IIpenmeTHbIe: e VYMEHHE COCTaBJIAThH OCHOBHBIE CXEMBI IO TPAKTHICCKOU
pabore.

e VYMeHHME BBINOJHATH MNPUHIUNUAIBHBIE CXEMBl B BHUJE
JCKU30B U YEPTEKEH.

e CnocoOHOCTP  COCTaBIATH  HAa  KAapTOHE  IPOCTHIE
OpUHLMIHAIBHBIE CXeMbl. B mepBblii rog oOydeHUs HX
JOJIKHO OBITh Y Ka)KJIOr0 BOCIUTAHHUKA HE MEHee 26-TH.

e 3HaHue oOOUMX TOHATHUA O (U3MYECKUX 3aKOHaX,
3QJI0KEHHBIX B OCHOBY PaIMOTEXHUYECKUX CXEM;

e U3roroBiieHHEe mNEYaTHOM IUIATBI METOJOM IIEpEeHOca U
TPaBJIEHHUS B XJIOPHOM >KEJE3€ WJIM BBIPE3aHHUS YYaCTKOB
MEIH.

e VYMeHue HN3roTraBJINBATh CXCMBI, IMPUTroaJHbIC JJIA
MPAKTUYICCKOI'O IMMPUMCHCHMU.

Cnoco0bl OLIeHKHU pPe3yJIbTATHBHOCTH.

®opma TeKylero KOHTPOJIsi: OIpoC, TBOpUecKkas paboTa, cCaMOOLIEHKa 00yJaroIuXCs
CBOUX 3HAHUU U YMEHUM.

®opMa NpoOMe:KYTOYHOWH M UTOTOBOIl ATTECTALMHU: 3aUETHBIE MeponpusTHs B hopMme
BBICTABKH U 00CYKJICHHS PaboT.

3agaum nporpaMMel:

0o0y4uTh fneTell paboTe ¢ TEXHUUECKOU JINTEPaTypoOi;

JaTh HEOOXOIMMBIC 3HAHUS B 00JIACTH JIEKTPOTEXHUKH, PATUOTEXHUKH, JICKTPOHHOU
ABTOMATUKHU Y UX IPAKTUYECKOTO MPUMECHEHUS;

IIO3HAKOMUTb C OCHOBAaMM  JJIEKTPOTEXHUKH, PAAUOTEXHUKH, DIJICKTPOHHOU
ABTOMATHKHU, HAYYUTh HA MIPAKTUKE MPUMEHSITh MPUOOPETEHHBIC TEOPETUICCKUE 3HAHMUS.

OKazaTh IIOMOIIb B BEIOOpE Oyaymiei npodeccuu;

Pa3BUTb KOHCTPYKTUBHOC MBIINIJICHHUC.

Bo3pact o0yuarommxcs: 13-16 ner.

Cpoxku peanu3anuu nporpammbl: IIporpamma paccunrana Ha 2 roga oOydenus - 140
y4EOHBIX 4acOB

— 2 yaca B HEIEIIO .



DopMBbl M pesKUM 3aHATHI: 3aHATUS POBOJATCS 1 pa3 B HEJEMIo 1Mo 2 y4eOHBIX Yaca 1o
40 muH. Mexay 3aHATUSIMU TIPpEAyCMOTpPeHbl 10-MUHYTHBIE TIEPEPHIBHI.

Y4eOHBIN IJIAH

1 roa o0y4enus

Tema Kois-Bo yacoB
Bceero Teop. IIpakr.
Tema 1. BBeneHue B paguoTEXHUKY 12 9 3
Tewma 2. [laiika u pabota ¢ UHCTPYMEHTOM 10 4 6
Tema 3. PaguoTexnudeckoe KOHCTpyupoBanue 48 16 32
dopma aTTecTalu 3auer B (hopme BBICTABKHU palboOT C
o0CcyXaeHneM
UTOI'O: 70 29 41

2 rox o0yueHus

Tema KoJu1-Bo yacos
Bceero Teop. IIpakr.
Tema 1. 3mepurenbHbie TPUOOPHI U 12 6 6
reHEePaTopHI.
Tewma 2. Ilalika u paboTa ¢ HHCTPYMEHTOM 18 6 12
Tema 3. Paguotexnnyeckoe koHCTpyupoBanue 40 14 26
dopma aTTecTaAlUU 3ader B hopMe BBICTaBKH paboT ¢
00CyXIeHueM
UTOI'O: 70 26 44
KaJsienpapHblii yueOHbIi rpaduk
loo [lama Ilama Bcezo Bcezo Konuuecmeo  Peosicum
obyuenusi Hauana OKOHYAHUS YYEOHbIX VUEOHbIX VYEOHbIX YACO8 3aHAMUL

obyuenuss  0OyueHus  Heldelb  OHell



1 rox

01.09.2021 31.05.2022 35

35

70

Y4eOHO-TEeMATHYCCKHUH IJIAH

IlepBbIii 1o 00VUeHUSA

Nen/m  Ha3Banmue pasaesia, TeMbl

1.1

1.2.

1.3

1.4

1.5.

Koaun4ecTBO 4acos

BCETO
Tema 1. BBenenune B 12 9
PaINOTEXHUKY
BBogHoe 3ansaTHe. Texanka 2 2
0e30IacHOCTH.
Ucrtopust oTKpbITHS 2 2
JIEKTPUYECTBA
Teopus pactipocTpaneHust 2 2
pPaJIMOBOITH
OcHOBBI paguorniepeaun u - 2 1
paauonpreMa.
DNeMEHTHI AJICKTPOHHOU 2 1

PaaAnOTCXHUKH.

3

TEOpUs TPAKTHUKA

1 pazas
HeAe10
no 2
yaca

Dopmbl
arrecTalum,
KOHTPOJIS

OIpoc



1.6.

2.1.
2.2.

2.3.

3.1

3.2

3.3.

Neni/n

1.1.

[TonynpoBOTHUKOBEIE 2 1 1
MO/l U TPAH3UCTOPHI.
Tema 2. Ilaiika u padora ¢ 10 4 6
HHCTPYMEHTOM
[lalika 1 mpueMbl MOHTaXxa. 2 1 1
Pabora ¢ MOHTa)KHBIM 2 1 1
HHCTPYMEHTOM
[IpoGHuKM U 6 2 4
U3MEPUTEIILHBIC PUOOPHI.
Tema 3. 48 16 32
Pagunorexnuueckoe
KOHCTPYMpPOBaHUeE
[Ipocreiimuit 6 3 2
PaTUOTIPUEMHHUK TIPSIMOTO
YCUJICHUS.
[IpreMHUKHN PAMOTO 16 3) 11
YCUJICHUS.
Pannorexuuueckoe 27 9 18
KOHCTPYHUPOBaHUE.
Hroro 70 29 41
BTopoii rog o0yueHus
Ha3zBanue pa3geina, KoaunuecTBO 4acoB
TEeMbI
BCETO TEOpHS TPaKTHKA
Tema 1. 12 6 6
N3mepuTesibHbIE
NnpuoOOpbI U TeHEPATOPDI.
BBoaHoe 3ausatue. 2 2 -

NucTpykrax no Th.

Ornpoc, TBOpUecKas
paboTta

Ompoc,
CaMmoolieHKa
o0y4Jaronuxcs
CBOMX 3HAHWUU U
YMEHUH,
TBOpUecKas paboTa

@®opMbl aTTECTAIIMH,

KOHTPOJIS

becena, onpoc



1.2.

1.3.
1.4.

2.1.

2.2.

2.3.

3.1.

3.2.

3.3

W3mepurtenbHble 3 1 2
npuOOpBHIL.

HcTouHnKU CUTHAJIOB. 3 1 2
I'enepaTopsl. 4 2 2
Tema 2. UCTOYHUKH 18 6 12
MUTAHNUA B

paanoTeXHUKe

WcTounnkn nutanus 6 2 4
MEPEMEHHOTO TOKa.

HWcTounnkn nutanus 6 2 4
IIOCTOSIHHOT'O TOKA.

MMy ibCHBIC NCTOYHUKA 6 2 4
[MUTAHUSA

Tema 3. 40 14 26
Paguorexuuueckue

yCTpOICTBA HA

MOJIYITPOBOTHMKOBBIX

npudopax.

[TomynmpoBOTHUKOBBIC 4 2 2
TPaH3UCTOPHI.

VYerpoiicTBa Ha 8 2 6
TPaH3UCTOpAX.

Pagnorexuuueckoe 28 10 18
KOHCTPYHUPOBaHUE.

HToro 70 26 44

MeToanueckoe o0ecreueHmue

Ompoc.

Onpoc, CaMmoolieHKa
00yJaromuXxcs CBOUX
3HAHUW U YMEHUU

Ompoc.

Omnpoc, CaMoo1ieHKa
00yJaromuXxcs CBOUX
3HaHUW U YMEHUH

Kputepuu oueHKH pe3ynbTaToB.

BeinmonHeHNE 3CKU30B WA ‘-ICpTG)KCfI MNPpUHOUIINAJIBbHBIX CXCM.

KauecTBO 0popmiieHHst TeOpeTUUECKOTO MaTepuaa (4epTexu, TeKCTOBOM MaTepual).

KonunuectBo coOpanHbiX MakeTHbIX paboT (ot 10).



BbinosiHeHHE MakeTHbIX padoT (KauecTBO MNalKH, OPUTMHAIBHOCTH MOHTAXa,
METO/IMKA BBIMOJIHEHUSI MOHTaXa, CIIOCOOBI BBIMOJIHEHUS MOHTAXA).

NuTynTHBHAs CIIOCOOHOCTH K YCTPAHEHUIO BO3MOJKHBIX HEIMONAJ0K B KOHCTPYKLHH
npuodopa, HABBIKU MO €ro MOYUHKE.

YMeHune ucnosib30BaTh U3MEPUTEIBHBIE YCTPONUCTBA U IPUOOPBHI.

2-#l TO1 00yUeHMSsI:

KauecTBO BBIMOTHEHHBIX qepTemeﬁ, 9CKHU30B, IPUHIOUIINAJIBHBIX CXCM.
CrerneHb CI0KHOCTH HpHHHHHHaHBHOﬁ CXCMBI.
HpaBI/IJIBHOCTB pasMeuICHuA I[GTaJIeﬁ Ha 1Ij1aTte u ux COCI[HHGHHfI.

AKKypaTHOCTh pPa3pabOTKMU Ie4YaTHOM mIaThl (COBMEIEHHE JeTaneil Ha pabouei
IUIaTe C LEJIbI0 COCIUHEHUS UX COTJIACHO YEPTEXKY).

3HaHHE CITOCOO0B M METO0B M3TOTOBJICHUS MTEYaTHON TIJIaThI (TPAaBJICHKE, BRIPE3aHUC,
dboTocmocoo).

KauecTBO maMiku reyaTHOM IJIATHI.

I/IHTyI/ITI/IBHaSI CIIOCOOHOCTH K YCTPAHCHUIO BO3MOJKHBIX HCIIOJIAaJJOK B KOHCTPYKIMU
HpI/I60pa, HaBBbIKHU ITO €TI0 ITOYHUHKCE.

I'pamoTHOE HCTIONB30BaHNE KOHTPOJIBHO-U3MEPUTEIBHOM aIlapaTyphl.

®opMbI 1 METO/IbI OPTAaHU3ALNH MeIArOrHYecKOi AesiTeIbHOCTH.
®opMbI padoThI:

Ilpakmuko-meopemuueckan. TeopeTnueckue CBEICHHUS O MPEIMETE COOOIAOTCS B
dbopme mo3HaBaTeNbHBIX 0ecel MPOIOHKUTEIPHOCTRIO He Oosiee 10-15 MUHYT Ha KaKa0M
JIBYX4acOBOM 3aHATHHU. OITO Oecenpl ¢ OJHOBPEMEHHOH JEeMOHCTpallueu jeTajeH,
npuOOpPOB, OIBITOB, C BONPOCAMH M OTBETAMH, HWHOTJA CIOpaMH. boibliyro dYacTthb
HEOOXOAUMBIX  TEOPETUYECKUX  3HAHMM  ydalluecs IOJydaroT Tpu  pasdope
MPUHIMIHAAIBHBIX CXEM, TJIAHUPYEMBIX K U3TOTOBJICHUIO.

Ilpakmuueckan. Peanmuzanisi  TpUOOPETCHHBIX ~ TECOPETHMYECKUX  3HAHUN  TIPHU
COCTaBJICHUU MPUHLUUMNHAIBHBIX CXeM (Ha KapTOHE); W3rOTOBJICHUU I[€YATHBIX IUIAT
METOJaMU I[E€PEHOCAa W TpPaBJIEHUS B XJIOPHOM JKE€JI€3€; BBIMNOJIHEHUH YCHIIUTENIEH
MomHOocTH Ha 20-60 BarT ¢ 3KBaja3epoM, NPEAYCHIUTEISAMH WIM YCHIUTEIIMU-
KOPPEKTOPaMHU.

Hnoueuoyanvnasn. Pa3HOBO3pACTHBIM KOJUIEKTUB MPEANONATAET PA3HOYPOBHEBOE
oOydeHne, MOATOMY 3aJlaHus MOAOMPAIOTCS WHAMBUAYATHHO KaXKIOMY BOCIIMTAHHHUKY C
TeM, YTOObl 00ECTIEYUTh YCIIEITHOCTh UX BBIIOJIHEHHUS.

MeToabl 00y4eHuUs:

Penpodykmuenstii — OCHOBOIIOJIAraloNIMi MeTon OoOydeHuss B MEpBbIE JBa Troja
OCBOEHHUSI MPOTPAMMBI.

Jluanozuueckuil — npennoysiaraeT OOBSICHEHHWE TEOPETUUYECKOTO MaTepuaia B BHUC
MO3HABaTEeNbHBIX Oeces. becenbl BeayTcs B AMAIOTHYECKOM, YaCTO B BOIIPOCHO-OTBETHOM
dbopMe M COMPOBOXKIAIOTCS JEMOHCTpallMell jerajei, MpuOOpOB, MOKA30M OIBITOB.
Pebsita uMer0T BO3MOXXHOCTH MOCHOPHUTH C MEAAroroM, J0Ka3aTh €My IPaBOTY CBOUX
CYXJICHUM.



Ilouckogwrit(TBOpUYECKU) — NPUMEHSIETCS NPU padOTe MO NEPCOHAIBHBIM MPOEKTaM
(2i1 ron o0yuenus). LlenecooOpa3zeH npu BHICOKOM YPOBHE OCBOEHHUS MPOTrpaMMBbl, KOTJa
Ha 0a3ze yXe yCBOCHHBIX 3HAHMI OOy4aroUIUIiCsl peanu3yeT OpUTMHAIbHbIE TEXHUYECKUE
3aMbIcabl. JlaHHBIA METOJA MpeArnojaraeT IOCTATOYHO OOIIMpHBIE 3HAaHUS B 00JacTH
TEXHUYECKOM JIMTEPATYypPhl, CBSI3aHHOMN C paIMOTEXHUKOWU U PaAHOIIOOUTEILCTBOM.

MarepunajibHO-TEXHHYECKOe o0ecrieuyeHne
O6opy10BaHHBII KAOMHET PAIMOTEXHUKU MHKEHEPHO-TEXHUUECKas 1abopaTopus.

Marepunasabsl u geranu: IlotpeOHOCTh J1abopaTopuyM B Marepuajgax U paaHOAeTalsIX
onpeensieTcsl KOJIUYeCTBOM TPy U IUIaHAMU MPAKTHYECKOW JEsITeIbHOCTH Ha y4eOHbIH
rof.

XopomuM TOJCIOPbEM ISl OpraHu3auuu padoThl B Ja0OpaTOpUU CIyXaT Tak
Ha3bIBa€MbIE PAIMOKOHCTPYKTOPHI — HAOOPHI MaTEPUANIOB U JIeTajel, IpeIHa3HaueHHbIE IS
CaMOCTOSITEJIbHOM COOPKU MOJPOCTKAMM Pa3HBIX MO CTENEHU CIOKHOCTH TPaH3UCTOPHBIX
pPaAMONPUEMHUKOB,  YCHJIMTENEH 3BYKOBOM  YacTOTBl, HW3MEPUTEIbHBIX MPUOOPOB,
AJIIEKTPOHHBIX aBTOMaToB. Hekoroprie HabOpwl JeTaneil M MaTepuajoB NPOAAIOTCS B
CIEUHUAIM3UPOBAHHBIX Mara3uHax U Ha pbIHKAX.

Jiist npakTHyeckux pador o0y4deHus1 moTpedyrOTCs:
paguoaeTany;
PE3UCTOPBI M KOHJAEHCATOPBI pa3HbIX TUIIOB U HOMHUHAJIOB;
MajiorabapuTHbBIE KOHJIGHCATOPHI mepeMeHHol eMkocTH u 6s0ku KIIE;
MOJIyITIPOBOJAHUKOBBIE TOYEYHBIE I CUIIOBBIE THO/IbI;

HU3KOYACTOTHBIE U BBICOKOYACTOTHBIE OWIOJSIPHBIE TPAH3UCTOPHI CTPYKTYp N-p-n U
p-N-p, MOJIEBBIE TPAH3UCTOPHL;

uHTerpajgbHbie Mukpocxemsl cepun K 155, K176, K 140, K 174;
CTAOMITUTPOHBI;

KpyTJible W IUIoCKHe (DEppUTOBBIE CTEP)KHHM, (EPPUTOBBIC KOJbIA C BHEIIHUM
nrametpom 7—10 Mwm;

MajiorabapuTHBIE COTJACYIONIME M BBIXOJHBIE TpaHChOPMATOPBI, TapchOopMaTOphI
tuna TBK;

TOJIOBHBIC TEIE(POHBI;

ANEKTPOANHAMUYECKUE TOJIOBKH MPSMOTO U3ITYICHHUS
M3MEPUTEITHHBIC MPUOOPHI MATHUTHOAJIEKTPUIECKON CHCTEMBI;
MaJjiorabapUTHBIC BBIKITIOYATENN U IEPEKITIOUATEIH;

pa3beMBbI Pa30BbIC;

perie pa3IuIHBIX MapOK U MMacIopPTOB;

OJTHOTIOJIOCHBIC BIJIKHM ¥ THE3/1a, PYUKH.

Paouousmepumenvbnvie npuoopeol.



PannorexHnueckoe  KOHCTPYMPOBAaHHWE  HEBO3MOXKHO 0€3  IIMPOKOr0  MPUMEHEHHS
U3MEpPUTEIBHBIX NPUOOPOB. M3MepuTenbHas anmaparypa I[O3BOJSIET OBICTPO OOHAPYXKUTh
HEUCIIPaBHYIO JleTajlb, HaJAaJUTh MNPUOOP U OLEHUTh JOCTOMHCTBA M HEJOCTATKH
CKOHCTPYUPOBAHHOT'O IPUEMHMKA, ycunures 34.

TECTEP Ul U3MEPEHUsST OCHOBHBIX JIEKTPUYECKUX BEJIMYUH B PA3IMYHBIX LEMIAX U
[1apaMeTPOB MAJIOMOILHBIX TPAH3UCTOPOB;
3ByKOBbI€ TeHeparopsl ' HUIIL;

re€HEpaTOpbl CTAHAAPTHBIX CUTHAIIOB ['4 — 111;

ocIUIOrpadbl MKOJIbHBIE.

Cnucok JJuTepaTyphl IS MeAarora

1. bacmanos b.I". 300 IIpaktudeckux coBetoB — M.,2004.
2. Jluoowt u mupucmoput. /Tlox odmet penakuueit Yepueimena A.A. — M.,2001
3. Ilonynposoonurxoswvie npubopsi. /Tlon penakiueit ['omomenosa A.B. — M., 1996.

4. Ilonynposoonuxoevie mpuoowt u ouoosl. /Tlox obmeit penakiuerd Hukonaesckoro N.®. —
M., 2000.

5. Cnpasounuk no noaynpo8oOHUKOBbIM OUOOAM, MPAHIUCMOPAM U UHMESPATbHbIM CXeMAM.
/Tlon obmiet penaxiueii ['opronosa H.H. — M,1995.

6. Tpansucmoper Ons annapamypwsi wiupokozo npumenenus. /Ilon penaxuueii [lepenbmana
B.JI. — M.,2000.

7. lludpoBbie U aHANOTOBBIE MHTETPAIbHBIE MUKpOcXeMbl Axkybosckuti C.B., Hucmenvcon
JI. U., Kynewosa B.U., Yuubviuwes B.A., Tonewxun HH. —M, 2004.

HNuTepHer pecypcsl.

Ilyonuunaa o6ubauomexa (DNEKTPOHHBIE KHIDKHBIE monku Bamuvma Epmosa u  K°)
http://publ.lib.ru/publib.html.

Cnucok JUTepaTyphl sl y4aluxcs:
1. bopucos B.I'. YOublii paguontodbutens - M.,1992.
2. Bacunvuenxo M.E., /[bsikos A.B. Paguomoourenbekas TeaeMexannka M-, 1999,
3. Usanos b.C. B moMomnis paaunokpykky — M.: Paaguo, 2000.
4. I[lonomapes J1./]., Escees A.-H. KoncTpyknuu 10HbIX paguoatoouteneit — M., 2001.



5. Kypunaabl: «B mnomomp paguomroOuTeno», «MoaenucT-KoHCTpykTop», «Pamuo,
«TexHHuKa CcBI3U».

KanenpapHo-remarn4yecKuu miaH
IHepBblii rog 00y4yeHust

Nen/m Mecsit Tema 3ansiTust dopma KoJu-Bo
4acoB
1 ceHTs10ppBBOAHOE 3ansaTHe. TexHuka becena 2
0€30macHOCTH.

2 Hcropust OTKpBITHS 3IEKTpUYECTBA becena, 2
MIPAKTHIECKOE
3aHSITHE

3 Teopus pacnpocTpanenus paguoBoiH  becena, 2
MPAKTHIECKOE

3aHATHUC



10

11

12

13

14

15

16

17

OKTSI0pb

HOSIOpb

neKaopb

STHBAPb

OcHoBBI paaunonepeaaun u paauonpuema. becena,

DneMEeHTHI 3JIEKTPOHHOU PaJMOTEXHUKH.

[TonynpoBOJHUKOBBIE TUOIBI U
TPaH3UCTOPBHI.

[Taiika 1 mpueMbl MOHTAXKA.

PaboTa ¢ MOHTaXHBIM UHCTPYMEHTOM

[TpoOGHUKM 1 U3MEPUTENbHbIE TPUOOPHI.

[TpoOGHUKM 1 U3MEPUTENbHBIE TPUOOPHI.

[TpoOGHUKM 1 U3MEPUTENbHBIE TPUOOPHI.

[IpocTenmmi paIuOnTPUEMHHUK OPSIMOTO

YCUJICHHS.

[IpocTrenmmi paguoONpUEMHHUK MTPSIMOTO
YCUJICHHS.

[Ipocrenmmi paguoONpUEMHHUK MTPSIMOTO
YCUJICHHS.
[IpreMHUKN IPAMOTO YCHIJICHUS.

[IpreMHUKHN PAMOTO YCHIJICHUS.

[IpreMHUKHN PAMOTO YCHIJICHUS.

IIPaKTUYECKOE
3aHATHE

becena,
MIPAKTUYECKOE
3aHATHE

becena,
MIPAKTUYECKOE
3aHSITHUE

becena,
CaMOCTOSATEIbHAS
paboTta

becena,
CaMOCTOSATEIbHAs
paboTta

becena,
MPAKTUYECKOE
3aHSITHE

becena,
MPAKTUYECKOE
3aHITHE

becena,
CaMOCTOSITeIbHAS
paboTta

becena,
CaMOCTOSTEIbHAS
paboTta

becena,
CaMOCTOSITeIbHAS
pabora

becena,
MPAKTUYECKOE
3aHATHE

becena,
MPaKTUYECKOE
3aHATHE

becena,
MPaKTHYECKOE
3aHATHE

becena,
MPaAKTHYECKOE



18

19

20

21

22

23

24

25

26

27

28

29

30

(deBpanb

MapT

amnpenb

[IpueMHMKH IPAMOTO yCUIICHHUS.

[IpueMHMKH PAMOTO YCUIICHHUS.

[IpueMHMKH PSAMOTO yCUIICHHUS.

Pagnorexuuyeckoe
KOHCTpyupoBaHue. UHuBUyaIbHbIN
ITPOEKT.

Pagnorexuuyeckoe
KOHCTpyupoBaHue. UHuBUyaIbHbIN
ITPOEKT.

Pagnorexuuyeckoe
KOHCTpyupoBaHue. UHuBUIyaIbHbIN
ITPOEKT.

Pannorexunueckoe
KOHCTpyupoBaHue. MuanBuayanbHbIH
IPOEKT.

Pamnorexunueckoe
KOHCTpyupoBaHue. UHuBUIyaIbHbIN
IIPOEKT.

Pamnorexumnueckoe
KOHCTpyupoBaHue. UHauBUIyaIbHbIN
IIPOEKT.

Panpnorexnuueckoe
KOHCTpyHpoBaHue.lIHauBuyanbHbIN
IIPOEKT.

Papnorexnunueckoe
KOHCTpyHpoBaHue.IHauBuyanbHbIN
IIPOEKT.

Papnorexnnueckoe
KOHCTpyHpoBaHue.IHauBuyanbHbIN
MPOEKT.

Papnorexnnueckoe
KOHCTpyupoBaHue. IHIMBUTya I bHbINI
MPOEKT.

3aHATHUC

becena,
MIPAKTUYECKOE
3aHATHE

becena,
MIPAKTUYECKOE
3aHSITHUE

becena,
MIPAKTUYECKOE
3aHSITHUE

becena,
MIPAKTUYECKOE
3aHSITHUE

becena,
MPAKTUYECKOE
3aHATHE

becena,
MPAKTUYECKOE
3aHsTHE

becena,
MPAKTUYECKOE
3aHIATHE

becena,
MPAKTUYECKOE
3aHITHE

becena,
MPAKTUYECKOE
3aHATHE

becena,
MPaAKTUYECKOE
3aHATHE

becena,
MPaAKTUYECKOE
3aHATHE

becena,
MPaKTHUYECKOE
3aHATHE

becena,
MPaAKTHYECKOE
3aHATHE



31

32

33

34

35

Neni/n

Pagnorexuuyeckoe becena,
KOHCTpyupoBaHue. VIHIMBUyaIbHBIN IIPAKTUYECKOE
MPOEKT. 3aHATHE
Pagnorexuuyeckoe becena,
KOHCTpyupoBaHue. IHIUBUyaIbHBIN IIPAKTUYECKOE
MPOEKT. 3aHATHE
Mau Panunorexaunueckoe becena,
KOHCTpyupoBaHue. UHuBuyaIbHbIN IIPAKTUYECKOE
MPOEKT. 3aHATHE
Pagunorexnuueckoe becena,
KOHCTpyHpoBaHue. MIHIuBUyanbHbIN MPAKTUYECKOE
MPOEKT. 3aHATHE
Pagunorexnudeckoe becena,
KOHCTpyHpoBaHue. MIHIuBUyanbHbIN MPAKTUYECKOE
MPOEKT. 3aHSATHE
Bropoii rox 00yuenus
Mecsu Tema 3anATUA ®opma
Cents6pr  BBoaHOe 3aHsTHE. Oecena
HNucTpykrax no Th.
Nsmepurtensubie mpubopsl. becena, mpaktuueckoe
3aHATHE
N3meputenbHbie TPUOOPHI.
HcToyHrKH CUTHAJIOB. becena, mpakTuueckoe
3aHATHE
OKTSI0pb HcTtouHnku curHanos. becena, npaktnyeckoe

KoJa-Bo
YacoB



10

11

12

13

14

15

16

17

18

19

20

21

22

HOSIOpb

nexkabpb

STHBAPb

¢deBpaib

I'eneparopsl.

I'eneparopsl.

HcTtoyrnkn nmuta"ous
IIEPEMEHHOT0 TOKA.

HcTtouyrnku nmuta"nus
IIEPEMEHHOT0 TOKA.

HWcTounuku nutaHus
MMEPEMCHHOI'O TOKA.

HWcTounuku nutaHus

ITIOCTOAHHOI'O TOKA.

HWcTounuku nutaHus

ITIOCTOAHHOTI'O TOKA.

HWcTounuku nutaHus

ITOCTOAHHOI'O TOKA.

I/IMHyHBCHBIG HNCTOYHHNKH
IMUTaHUA

I/IMHyHBCHBIG HNCTOYHHNKH
IMUTaHUA

I/IMHYJ'II)CHI)IG HCTOYHHUKHU
ITUTAaHUA

[TomynpoBOJHUKOBBIE
TPaH3UCTOPHI.

[TonynpoBOAHHUKOBBIE
TPAH3UCTOPHI.

YcTpoiicTBa Ha
TPaH3UCTOpaXx.

YcTpoiicTBa Ha
TPaH3UCTOpPaX.

YcTpoiicTBa Ha
TPaH3UCTOpPaX.

YcTpoiicTBa Ha
TPaH3UCTOpPaXx.

Pamnorexaunueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbINA MPOEKT.

3aHATHUC

becena, npaktuueckoe
3aHATHE

becena, npaktnueckoe
3aHATHE

becena, npakrtuyeckoe
3aHATHE

becena, mpakTrueckoe
3aHATHE

Bece;[a, MPAKTUICCKOC
3aHATUC

Bece;[a, MPAKTUICCKOC
3aHATUC

Becena, IMPAKTUYICCKOC
3aHATUC

Becena, MMPAKTUYICCKOC
3aHATUC

Becena, IMPAKTUYICCKOC
3aHATUC

Becena, IMPAKTUYICCKOC
3aHATUC

becena, mpakTuueckoe
3aHITHE

becena, mpakTuueckoe
3aHITHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTruueckoe
3aHATHE



23

24

25

26

27

28

29

30

31

32

33

34

35

MapT

amnpesnb

Mai

Pagnorexumnueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayambHbIN POEKT.

Pagnorexumnueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayambHbIN POEKT.

Pagnorexumnueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayambHbIN POEKT.

Pagnorexuuyeckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbIN POEKT.

Pagnorexuuyeckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbIN POEKT.

Pagnorexuuyeckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbIN POEKT.

Panunorexunueckoe
KOHCTPYHUPOBaHHE.

NuauBuayanbHbIN MPOEKT.

Panunorexunueckoe
KOHCTPYHUPOBaHHE.

NuauBuayanbHbINA POEKT.

Pamnorexamnueckoe
KOHCTPYHpPOBaHHUE.

NuauBuayanbHbIN MPOEKT.

Pamnorexamnueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbINA MPOEKT.

Pamnorexaunueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbIA MPOEKT.

Pamnorexamnueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbIA MPOEKT.

Pamnorexaunueckoe
KOHCTPYHUPOBAHHUE.

NuauBuayanbHbINA MPOEKT.

becena, npaktnueckoe
3aHATHE

becena, npaktuueckoe
3aHATHE

becena, npakrtuyeckoe
3aHATHE

Beceﬂa,ﬂpaKTHqCCKOC
3aHATUC

Beceﬂa,ﬂpaKTHqCCKOC
3aHATUC

BCCGH&,HpaKTquCKOG
3aHATUC

BCCGHa,HpaKTHHGCKOG
3aHATUC

BCCGHa,HpaKTHHGCKOG
3aHATUC

becena, mpakTuueckoe
3aHITHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTuueckoe
3aHATHE

becena, mpakTuueckoe
3aHATHE
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