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HNOACHUTEJIBHASA 3AIIUCKA
[IporpamMma pa3paboTaHa B COOTBETCTBHMM C HAaIlpaBICHUSIMH TOCYIapCTBEHHON
00pa3oBaTeNbHON MOJIUTUKHA M COBPEMEHHBIMH HOPMAaTHBHBIMH JJOKYMEHTaMH (peepaibHOTO U
pPErHoHAILHOTO YPOBHSA B chepe 0Opa3oBaHus, a Takxke JokaibHbIMU akTamu JIJ(T.

OCHOBHbIE XapaKTEePUCTUKH MPOTrPaMMBbI
Hanpaenennocmu npozpammot

JHononHurtenbHast —oOmiepa3BuBaromas mnporpaMMa «lIpaktuueckas 3JIEKTpPOHHKa»
OTHOCHUTCS K MEeXHUYeCKOIl HanpaeieHHOCmu OTIOJHUTEILHOIO 00pa3oBaHMsl JeTel.

AKmyanbnocmy npozpammot

Hacrynusmmii XX| Bek MOXHO IO MpaBy Ha3BaTh BEKOM IIOOAIBHBIX W300PETCHUN B
00J1aCTSIX AJIEKTPOHUKH U KOMIIBIOTEPHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH, TaK KaK HEBO3MOXKHO
HATH OTpaciib HApPOJHOTO XO3SHCTBAa, B KOTOPOM OHU ObI HE MPUMEHSIINCH. B cBs3u ¢ 3TUM
0c00yI0 BaXKHOCTh MPHUOOpETaeT 3aja4ya MOATOTOBKH MOAPACTAIOLIETO MOKOJICHUS K OCBOCHHIO
WHXCHEPHO-TEXHUYECKUX KOMIIETEHIIMI, DPa3BUTHS Yy COBPEMEHHBIX JeTeld HWH)KEHEPHOIo
MBIILUIEHUSI, KOHCTPYKTOPCKHUX U U300pPETATEIbCKUX CIIOCOOHOCTEH.

Crneuungpuyeckoii 0COOEHHOCTHIO TEXHHUYECKOTO TBOPYECTBA SBISAETCS BO3MOXKHOCTH
MOJIy4eHHUSI peOCHKOM KOHKPETHOTO HAIJISIIHOTO pe3yibTaTa (IIPoIyKTa) 00yUeHus, YTO CO3/1aeT
CUTYaIIMIO ycrexa, KOTopas 0cOOGHHO BajkHa I y4alllerocsi B MOJIPOCTKOBOM Bo3pacte. B xone
00y4YeHHsI, yJanuecst BOBJICKAIOTCS B MPOLIECC TPYAOBOW AEATEIBHOCTH OJIM3KOM 10 XapakTepy U
COJIEP’KaHUIO TPYYy B3POCIHBIX, UTO MO3BOJISET MOJYYUTh YIAOBIECTBOPEHUE PE3YNIbTaTaMU CBOEH
paboThL.

Oco0oe 3HaueHne MPUOOPETAIOT 3aHATHUS JETEH U OJIPOCTKOB TEXHUUECKUM TBOPUYECTBOM
B COBPEMEHHOM  OOIIECTBE, KOTOPOE  HCHBITHIBAET  OCTPYKD  IMOTPEeOHOCTH B
BBICOKOKBIM(UIIMPOBAHHBIX ~CHEIUAIMCTAX B 00JacTU WHXXEHEPUH, KOHCTPYHPOBAHUS,
nporpammupoBanud. [losTomy opuenTanus nporpamMmbl «lIpakThueckass 3JI€KTPOHUKa» Ha
paHHee pa3BUTHE y JeTeid U TOJAPOCTKOB HHKEHEPHO-KOHCTPYKTOPCKOTO MBIIIICHHUS,
pealM3alil0 UX TBOPYECKUX, II03HABATEIbHBIX W KOMMYHHMKAaTHUBHBIX IOTpeOHOCTEN
0o0yClaBnuBaeT €€ aKTyalbHOCTh JUIS CHCTEMbl 0Opa3oBaHHsS U MEPCIEKTHUBHOTO COIMAIBHO-
HKOHOMUYECKOTO Pa3BUTHS CTPAHBI.

Kpowme Toro, peanusanus HHAMBUIYaIbHBIX 00pa30BaTEIbHBIX TOTPEOHOCTEN MOAPOCTKA
JTaeT BO3MOKHOCTh OCYILIECTBUTH COLMAIIBHO 3HAUUMBIE LIEJIH €r0 Pa3BUTHS B paMKaXxX 3aHATUN IO
nmporpamme:

— pa3BUTHE TO3HABATEJbHBIX MHTEPECOB, pEAIn3yeMOE C MOMOIIBIO MO3HAHUS OCHOB MHUpa
AIIEKTPOHUKHU ¥ KOMITBIOTEPHBIX MHPOPMAIIMOHHBIX TEXHOJIOTHA;

—  PACKpBITHE TBOPYECKOTO IOTEHIMAA MOCPEICTBOM H3Y4YEHMsS]I OCHOB TEOpPHUHM PEIICHHUS
n3zooOperatenbekux 3anad (TPU3);

— colMaJbpHas ajanTalus, peajuzyemas 4epe3 OIBbIT MEXKIMYHOCTHOIO B3aMMOJEWUCTBHUSA, a
TaK)K€ OCO3HAHHBIN 1 yCTIEIIHBINA BHIOODP MPO(eCcCHOHAIBHOM 1€ATENbHOCTH.

OmauuumenvHnvie 0cOOEHHOCIMU U HOBU3HA NPOZPAMMDbL

AHanu3 UMEIOIIUXCS B IaHHOW 00J1acTh 00pa30BaTEIbHBIX MIPOTPaMM MOKA3bIBAET, YTO B
OOJBIIMHCTBE CIIy4aeB OHU OPHEHTHUPOBAHBI HA 00y4eHUE JeTel TOJIbKO paAHOdIeKTpoHHKE. B
psne TporpaMMm JiIss OCBOCHHUSI OCHOB PAaJHMOAICKTPOHUKH HCIOJB3YIOTCS KOMITBIOTEPHBIC
TEXHOJIOTHH. AJJPECHOCTh BCEX UMEIOIINXCS TPOTPAMM - CPEHUMN U CTapILIU IKOJIbHBIA BO3pacT
(B ocHOBHOM C 14-15 ner).

Hoeusna niporpammel «l IpakTuyeckas 3JIEKTPOHUKA» U A8MOPCKUIL ROOX00 3aKITIOUAETCS
B MHTETPAIlMU TPEX HAMpPaBICHUN: «PAAHOIIECKTPOHUKA», «KOMIBIOTEPHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTUM» U «Teopusi perneHus wuzoOperarensckux 3amad (TPU3)». Hcnomb3oBanue
texnosioru TPU3 HampaBrmeHo Ha peanu3amuio TPHUHIMIA OMEPEkKAIOMEro IIKOIbHYIO
nporpammy o0yuenus. C momoribio mpremoB u MmetofoB TPU3 yuamuecs 10-11 ner Ha npakTuke
OCBaWBAIOT 3HAHUA O (DU3WKE, XMMHUH, MaTeMaTUKe U MO JAPYTUM TpeameTam 6-8 kimacca Ha



OCHOBE HCCIICZIOBAaHHsI CBOICTB BEIIECTB, U3 KOTOPBIX COCTOST PA3MUYHBIC PAJOKOMIIOHEHTHI, U
CBOICTBA MOJIEH, KOTOPHIE B HUX JEHCTBYIOT. ¥YYallruecs 3HAKOMSITCS ¢ MUKPOKOHTPOJUIEPAaMU U
MHUKpPOIIPOLIECCOPaMHU, MAaKETUPYIOT 3JIEKTPOHHbBIE ycTpolcTBa 1-0M, 2-0if U naxe 3-U rpymimsl
CJIOHOCTH, OCYHIECTBIIIOT UX PETYIMPOBKY U HACTPOUKY, MPOBOJAT aHAIU3 CXEM Pa3INYHBIX
YCTPOMCTB, C 1IN0 BBIABICHUS W YCTPAaHEHHs WX HEAOCTaTKOB M JAJIbHEHIIEro
ycOBepIIeHCTBOBaHUsA. MHTerpamus 53TuX TpEX HaAIMpaBIeHUH CIOCOOCTBYET pPa3BUTHUIO
TBOPYECKHUX U300pETATENBCKUX CIIOCOOHOCTEN U JaeT BO3MOKHOCTh YUYCHHUKY B OyIyIIIEM CTaTh
BBICOKOKJIACCHBIM CIIELIUAINCTOM, CIOCOOHBIM, HE TOJIBKO SKCILTyaTHPOBATh M OOCITYXHBATh
TEXHUKY, HO YCOBEPIICHCTBOBATh U M300pETaTh HOBBIC TEXHOJIOTUU M TEXHUUYECKUE CUCTEMBI.

Omauyumenvnoil 0coOOEHHOCMBIO NPOZPAMMDBL A81AEMC NPUHYUN OUCMAHYUOHHO20
OoOy4YeHHs JJIsl y4YallMXCsl, MPOIYCTUBIIMX 3aHATUSA MO OOJE3HH, a TaKKe Ul yJalluxcs,
MMEIOIIHNX 0COOBbIe 00pa3oBaTeIbHbIC MOTPEOHOCTH (0IapEHHBIC U TAJAHTIMBBIC JIETH).

K HOBU3HE MPOrpaMMBI ciielyeT OTHECTH CO3JaHHe WHANBHIYyaTbHBIX 00pa30BaTEIbHbIX
MapILIPYTOB JJI OJAPEHHBIX U TAJaHTIUBBIX JETEH, KOTOPbIE PEaTU3yIOTCS B paMKaX OCHOBHOM
IPOTPaMMBbI C Y4ETOM HMHIMBHIYaJIbHOTO MOAXO0/]a, a TAKXKE NMPUCYTCTBYIOIIMKA B MpOrpaMme
BapHaTUBHBIA MOJYJb, OJarojapsi KOTOPOMY TaJaHTJIMBBIC YUalllMecs MOTYT NMPOUTH o0ydeHue
anekTpoHukd, TPU3 u coBpeMeHHBIM MH(OPMAIIMOHHBIM TEXHOJOTHUAM B 0ojiee yriyOJIeHHON
dopwme.

OTIUYHUTENbHON OCOOCHHOCTBIO TPOTPAaMMBl  SIBIISIETCS HCHOJB30BaHHE OaJUTBHO-
PEUTHHIOBOM CHCTEMbI Kak (POpMBI MOABEACHHUS HTOTOB OCBOCHHUS YYAIlUMUCA HPOTPaMMBL,
KOTOpasi MO3BOJISIET KXKIOMY YyYallleMycs MMPOUTH CBOM 00pa30BaTEIbHBIM MapHIPYT OT «a30B»
10 ripoeccroHaIbHOTO MacTepCTRa.

Iledazozuueckasn  uenecooOpasHocmov  NPOZPAMMbBI3AKIIIOUACTCS B CO3JAHUMU
OpraHU3allMOHHBIX M IICHXOJIOrO-TIeIarOTMYECKUX YCJIOBUM [UIsl TPUBJICUYEHUS JI€Ted U
MOJAPOCTKOB K 3aHATUSM TEXHUYECKUM TBOPUYECTBOM, 00ECIICUNBAIOIINM Pa3BUTHE MOTHUBALIUU K
MO3HAHUIO, TBOPYECTBY U TPYAY, KOHCTPYKTOPCKHX W H300pETaTeNIbCKUX CIIOCOOHOCTEH,
GbopMUPOBaHWE HMHKEHEPHO-TCXHUYECCKMX  KOMIICTECHIMH, Kak (aKTOPOB  YCIIECUTHOTO
CaMOOIIPEAEIIEHUS U CaMOPEAIM3ALIUU JTUYHOCTH B COBPEMEHHOM MHUpE.

Beoywjue npunyunoi
[Tporpamma pa3zpaboTaHa Ha MPUHIUIAX HEMPEPHIBHOCTH, TyMaHU3AllUH, COTBOPUYECTBA
pebeHnka u B3pocioro (meaarora, pouTes).

Aopecam npozpammol:
[TporpammaanpecoBana yvamumcst 10-16 ser, m 1eBouykamM U MajdbuukaMm 0Oe3
OTpaHHYCHUSI.

Yposenv oceoenun npozpammor
YpoBeHb OCBOEHUS MPOTPaMMbI—YTTyOI€HHBIH.

Cpok u 06vem oceoenus npozpammol
[Tporpamma paccuntana Ha TpH roaa ooydeHus, 720 yueOHbIX yacoB(rmo 240 y4eOHBIX
4acoB MEPBBINA, BTOPOI U TPeTU roJy 00y4eHus).

Ilenv npozpammot.

Pa3BuTHe WHXKEHEPHOTrO  MBINUICHUS, KOHCTPYKTOPCKMX M  H300peTaTebCKUX
croco0HOCTel peOeHKa C MOMOIIbIO MO3HAHMS OCHOB MHpa 3JEKTPOHUKH, KOMITBIOTEPHBIX
texHosoruii u TPU3.

3aoauu npozpammul
Obyuarowue:
— Jatp CUCTEMY OPUEHTUPYIOIIUX 3HaHUH u croco0oB TBOPYECKOM
JEeSITeIbHOCTH B Pa3IMYHBIX pa3jenax JMeKTPOHUKU U HH()OPMATUKH.
—  Tlo3HakOMHTH ¢ TEOpHUEH pelIeHus] N300peTaTeNbCKUX 3a7a4 U BOZMOKHOCTH €€ IPUMEHEHHUS
B 00J1aCTH 3IEKTPOHUKHU.



Pazeusarowue:
Pa3Buth kpeaTuBHBIC CBOMCTBA TNYHOCTH peOeHKa cpeacTBamu TPU3.
Pa3BuTh Kpyrozop ydamuxcs.
Bocnumamenvnuie:
CdopmupoBaTh MO3ULMIO TBOPLA.
Bocnurath B KaxkaoM peGeHKE CTpeMIIEHHE J1elaTh MPaBUIbHBINA BBHIOOP U3 UMEIOIIUXCS
BO3MOYKHOCTEH € MO3ULUH «100PBIX TEHUEBY.
CdopmupoBaTh OpUEHTALIMIO HA MOTUBUPOBAHHBIN BHIOOD MPOhECcCHH.
CopeiicTBOBaTh BOCIUTAHUIO KYJIbTYPhl MEKIMYHOCTHBIX OTHOLIEHHH B IIpOLIECCE
TBOPYECKOM NEATEILHOCTH.

Inanupyemuoie pezyiomamot 0C60EHUA YUAUUMUCA RPOCPAMMDBL:
JInyHoOCTHBIE:

[ToBbicuTCst 00MIast KyJabTypa ydalluxcs Ha OCHOBE pacIIUPEHHs] Kpyro3opa B U3ydaeMbIX
007acTsX, KOTOpbIE OTCYTCTBYIOT B IIKOJIBHOM NPOrpaMMe.

[TostBUTCS TOTOBHOCTh M CIOCOOHOCTH Y4YalllUXCS K CaMOPA3BUTHIO M JIMYHOCTHOMY
CaMOOTIpeIeNIEHUI0, C(HOPMUPOBAHHOCTh UX MOTHBAIMH K OOYYCHHUIO U LIEJICHATPABICHHOM
MO3HABATEIILHON  AESTEIbHOCTH,  JKMU3HEHHOE,  JIMYHOCTHOE,  IpodecCHOHaIbHOe
CaMOOINIPE/ICIICHHUE.

By,I[YT YMEThb CTAaBUTH LCJIb, IJIAHUPOBATH, KOHTPOJHUPOBATH, KOPPCKTUPOBATH, OLICHUBATH
CBOIO ACATCIBHOCTD U IPOTHO3UPOBATH €€ MMOCICACTBUA U ICPCIICKTHUBBI.

IlosiBuTCS conraJibHasgA KOMIICTCHTHOCTD U YUCT INO3ULIUU APYTUX J'IIO,I[@fI, YMCHHEC CIIylIaThb U
BCTYIIaTh B AWAJIOI, YHaCTBOBATb B KOJUICKTUBHOM 06Cy)KI[eHI/H/I HpO6JIeM, HHTCIPHUPOBATHCA
B TIpyniy CBCPCTHUKOB W HPOAYKTHUBHO B3aHMOHeﬁCTBOBaTB H COTpyAHHU4YaThb CO
CBCPCTHUKAMHU U B3POCJIBIMHU.

MeTtanpeaMeTHbIE:

[ToBbIcHTCS YpOBEHB 3aMHTEPECOBAHHOCTH yUYaIUXcs K 00yUSHHIO MO TpeIMETaM MIKOJIbHOM
IIPOrpaMMBbl KaK YaCTU €JUHOTO LIEJIOr0 IMO3HAHWUS MUPA.

EyI[YT MMPOABJIATECA KPCATUBHBIC CBOMCTBA JTUYHOCTH ydamuxcs, TaKUX KaK MOTUBALMA K
TBOp“IeCKOfI ACATCIIbBHOCTHU, TCHEPALUA OOJIBIIIOTO  KOJIMYECTBA H,Z[eﬁ, HaXOaA4YHUBOCTD,
I/1306pCTaT€J'II)HOCTI>, OPUTMHAJIBHOCTH, YBCPCHHOCTH MW OTBCTCTBCHHOCTL 3a IIPHUHATHC
HECTAHAAPTHOTO PCIICHUA HpO6JIeMBI " T.II.

OBnazeroT MeTo1aM1 y4eOHO-UCCIIEI0BATENbCKON U IPOEKTHOM 1A TEIbHOCTH, PEIICHUIMU
TBOPYECKUX 3ajay, MOAEIMPOBAHUEM, KOHCTPYHPOBAHUEM U ICTETUYECKUM O(POpPMIICHHEM
U3, 00ecrie4eHreM COXPaHHOCTH MPOJTYKTOB TPY/a.

IIpeamerHbIe:

Yyamuecs OBJIAJICFOTCUCTEMOMN 3HAHUI nu croco0oB TBOPYECKOMN
JeSITebHOCTH B 00J1aCTH 3JEKTPOHUKH, HHPOPMATHKH.

VYyamuecss ocBost TexHonorun TPU3 u npumenenune ee B 00JacTH 3IIEKTPOHMKH,
UH(POPMATUKH.

VYuarmuecs oBnanaeoT 4onpodhecCuOHATBHBIMY 3HAHUSIMU, YMEHUSIMU U HAaBBIKAMH B 00J1aCTH
PaIMOdIIEKTPOHUKN U CTPEMJICHHE B JajbHEHINeM MOCTynaTh B y4eOHBIE 3aBelCHHUS IO
npoduiro MIPOrPaMMBI.



Oprasu3zanoHHO-Nelarornyeckue ycJoBUsl peaau3alii NporpaMMbl

A3k peanusayuu
[Iporpamma peansyercst Ha FOCyJapCTBEHHOM si3bIKE PO.

Dopma odyuenusn
[Tporpamma peanusyercst B 04HOM hopme.

Ycnoeusn navopa ywawguxca:

Jns oOyyeHuss 1o mporpamMme MNpPUHUMAIOTCA Yywamuecs B Bo3pacte 10-13  ner,
HE3aBUCHMO OT YPOBHS MOJTIOTOBJICHHOCTH HAa OCHOBAHWMHU 3asBJICHUS POAMTENCH (3aKOHHBIX
npezcTaBuTeneil) peoeHka.

Ycnoeusa ¢popmuposanusa cpynn:
Jis  peanM3anii  MPOTPAMMBI  MOXKET  OCYIIECTBISATHCA — (HOPMHpOBAHHE  Kak
OJIHOBO3PACTHBIX, TAK U PA3HOBO3PACTHBIX IPYIIIL.

VYyamuecss ycnemHo mnpolreamue oOydeHne mo mporpamMMe 1-ro roga oOydeHws,
NepeBOIATCS Ha 2-1 roj ¥ 3-# roja 00yueHus. Bo3MoxeH npueM ydammxcs Ha 2-i ro1 o0ydeHus,
HE 3aHUMaBLIMXCS Ha 1-M roay oOyuyeHus, o uToram codeceJoBaHusl.

Konuuecmeo yuawjuxca ¢ cpynnax:
KomnmgecTBo y4amnuxcs B rpyIime mepBoro roja ooydeHus 15 gemoBek, BToporo rojga — 12,
TpeThero roja - 10 yenosexk.

Ocobennocmu opzarnuzauuu 06pa303ameﬂbuozo npouecca.

3aKiIr04aeTcsl B MHTErpaliy TpeX HAIpPaBJICHUH: «PaIuO3IEKTPOHUKA», «KOMIIbIOTEPHBIE
MH(OPMaLIMOHHbIE TEXHOJIOTUN» U «TE€OpHUs pelieHus nzooperarenbekux 3anad (TPU3)».

[Tpu HEOOXOAMMOCTH, 3aHATHUS MOTYT IMTPOXOHUTh B AUCTAHIIMOHHOHN (popme 00ydeHusl.
TexHUUECKUMH CPEJCTBAMH CBSI3H MOTYT SIBISITBCS: YaT aBTOPCKOTO caiita etriz.ru, miardopmsr
it Bupeokondepennuii SKype, Zoom; meccenmkepsl WhastApp, Viber, Telegram; o6ienue mo
e-mail, ncnonp3zoBanue Goolge-MHCTPYMEHTOB.

(Doprl opzanuslayuu oesmesibHOCMU yuauwiuxca Ha 3aHamuu .

IIpennonaraer rpynnoByr0 ¥ MHAUBUAYAIbHO-TPYIIIOBYIO (pOpMY IPOBEACHNUS 3aHITUH, a
TaK)K€ 3JIEMEHTHI JUCTAHIIMOHHOTO 00Y4YEHHUS.

Mamepuanvho-mexnuueckoe 0CHauW{eHue nPoZPammat.

— VYuyeOHbIE CTONBI, MPUCIIOCOOJNIEHHBIE JMJI BBIIOJIHEHUS DJIEKTPOTEXHUUYECKUX pPadoT,
000py/1I0BaHHbIE BEHTUJISILIUOHHOM BBITSXKKOM, cooTBeTCTBY0IIME TpeOoBaHusM CanlluH.

—  Kommbtoreps! (151 ydauuxcs 1 neaarora).

—  KommnerorepHoenporpammuoeobecnedenue: Windows 7 wim Windows 10; Microsoft Office
2007 uwmu Open Office 3; Resistor Calculator; Resistor Colorcode Decoder v2.11; Resss!,
Oscilloscope 2.51; Test Tone Generator; WaveGen 1.0a; AudioTester 1.4; Ulogic, Sprint
Layout v4.0; SPlan 5.0; Transss; Micro-Cap Evaluation.

— KoncTpykTop «3HaTOK».

—  Maker «Ycunutens - MyJIbTUBHOPATOp - TPUTTEPY.

—  [lasgnpHUKH (110 KOJIMYECTBY y4YaIllUXCs B TPYIIIIE)

— lasnbpHble NPUHAUIEKHOCTH: IPUIIOH, KaHU(OIIb, (DIOCH.

— HMHcTpyMeHTHI (IO KOJMYECTBY y4YallluXcs B TpYIIeE): OTBEPTKH, MOJOTKH, MUHIIETHI,
HOKOBKH, TUIOCKOTYO11bI, 00KOpE3bl, KyCauKu, JIOO3UKH, TMHEUKH, INTAHT€HIIUPKYJIIH.

— IIpubopsr: ocummnorpadsl, reHepaTopbl BEICOKOM YacTOThI, FeHEPaToOpbl HU3KOM YacTOTHI,
OJIOKM THUTaHUS, HPOrPaMMATOPBI, OTJIAJOYHBIE IUIAThl, MYJIBTHUMETpPbI, aMIepMETpBhI,
BOJIbTMETPBI, OMMETPBI.



— Panmuoneranmu: pe3ucTOpBl, KOHACHCATOPHI, TPAH3UCTOPHI, JHOABI, CTAOMJINTPOHBI,
THUPUCTOPBI,  KaTyIIKH, TPaHCPOPMATOpPBL, APOCCENH, JIOTUYECKHE MHUKPOCXEMBI,
OTIEPALIMOHHBIC YCUJIMTEIH, MUKPOKOHTPOJIIEPHI, MUKPOIPOIIECCOPHI, (EPPHUTHI, TATUHKH,
IPOBO/A, Pa3beMBbl, BBIKIIOYATENH, IMEPEKII0YaTeIH, KHOIKH, CBETOAMOJBI, JUHAMUKH,
HAYIIHUKHA, MUKPO(OHBI.

—  Marepuaisl: GoIBrUPOBAHHBII TEKCTOJIUT, (haHEpa, KAPTOH, XJIOPHOE HKENEe30.

Kaoposoe obecneuenue npozpammer:

[IporpamMmy peanu3yer Meaaror IOMOJTHHUTEILHOTO 00pa30BaHUs, COOTBETCTBYIOIIUI
KBAJTM(UKAIIMOHHBIM ~ XapaKTEPUCTUKAM 10  JIOJDKHOCTH  «II€Jaror  JOIMOJHHUTEIHHOTO
00pa3zoBaHUN.



YueOHblii uIaH

JAOMOJIHUTE/ILHOI 001Iepa3BuBaloNIeil MPOrpaMMbl
«IIpakTHyeckas 3J1eKTPOHHKA»

NMePBOro rojia 00y4eHus

HaumenoBanue TeMbl

KoauuecTBO 4acoB

DopMbl

NMPOMEKYTOYHOMATTECTALIMHU

Bcero | Teopus |[IpakTuka SR
1.BBosHOE 3aHsATHE 3 2 1 becena.
Jlmarnoctuueckasi urpa.
2. ITaiika v mpuéMBI MOHTaXa 9 3 6 becena. Onpoc no TectoBoi
METOJIHKE.
AHanu3 BBIMOJTHEHHOMN
paboTHI.
3.M3mepurenbHbie TpUOOpPHI 9 3 6 CamocTosTeNnbHas paboTa.
AHaJn3 BBINIOJHEHHBIX pa0oT.
4.0cHOBBI 9 3 6 becena. BrictaBka
AJIEMEHTAPHONAIIEKTPOTEX HUKU TBOPYECKHUX PabOT.
U €€ DIIEMEHTHI Konkypc TBopUeckux padorT.
5.0OCHOBBI NIEKTPOHUKH U €€ 45 15 30 AHaM3 BBIMOJHEHHBIX
3JIEMEHTHI 3agaHui. [lenosas urpa.
Konkypc, BbICTaBKa.
6.TPU3 u PTB 60 20 40 AHATN3 BBITTOJIHEHHBIX
3ananuii. Urpa
7.OCHOBBI JIEKTPOHHOM 15 5 10 AHau3 BBIMOJHEHHBIX
ABTOMATHUKU U €€ JIEMEHTHI ananuii. Konkypc.
becena.
8.Okckypeun 6 6
9.0cHOBBI peMOHTa 12 7 5 AHanuM3 BBIMOJTHEHHBIX
TEXHUYECKHUX CPEJICTB O0yUEHUS 3amanuii. Koukypc
(vactsb 1) becena
10.KomnbroTep B 1abopaTopuu 66 18 48 AHanu3 BBINOJIHEHHBIX
PaTHOIIOOUTENS 3amanuii. KoHkype.
becena
11. UtoroBsie 3aHATHS. 6 3 3 TecToBble 3a1aHUs.
3aueTsl
Htoro 240 y. | 854, 155 4.




Y4eOHblil N1aH

JOIOJIHUTEJIbHOM 0011epa3BUBaIOIIEH IPOrPaMMBbI
«IIpakTH4yeckas 3J1eKTPOHNKA»

BTOPOIO0 rojia 00y4eHus

HanmeHnoBaHHMe TeMBbI

KoanuecTBo 4acoB

DopMbl

HpOMe)KYTOqHOﬁaTTeCTaHHH

Bcero |Teopus IIpakruka

1. BBozHOE 3aHsTHE 3 3 -

2. DNEeKTpOHHBIC 18 8 10 CamocrosiTenpHas padora.

HU3MEPUTENBHBIE PUOOPHI AHanu3 BIMOJIHCHHBIX
pabor.

3. TPU3 u PTB uacrts 2. 54 21 33 AHaTM3 BBITIOJIHEHHBIX padoT,
urpa

4. ICTOYHUKH BTOPUYHOTO 15 5 10 AHau13 BBIMOJIHEHHBIX

3JIEKTPONUTAHUSA 3aganuid. becena.

5. O6paboTka u 12 6 6 AHa13 BBIMOJIHEHHBIX

T€HEPUPOBAHNE aHAJIOTOBBIX 3ananuii. becena.

6. YcrpoiicTBa NEPBUYHOTO 18 6 12 AHanu3 BBIMOJIHEHHBIX

npeoOpa3oBanus nHGOpMaLIUU 3ananuil. becena. Konkypc

7. MakeTupoBaHue 21 9 12 AHaJu3 BBIMOJIHEHHBIX

IIEPErOBOPHBIX YCTPOMCTB C 3ananuii. becena. Konkype

nomoinso TPU3.

8. OCHOBBI peMOHTA 15 5 10 AHaJu3 BBIMOJIHEHHBIX

TEXHUYECKHUX CPEJICTB 3aganui. becena. Konkypc

obyuenusi(qacts 1)

9 OcHOBBI paguoIIepeIavuy 1 21 9 12 AHanu3 BBIMOJTHEHHBIX

paauonpuema. 3ananuil. becena. Konkypc

10. OcHoBbI IPOBOIA 21 6 15 AHanu3 BBIMOJTHEHHBIX

TEXHUKHU 3ananuii. becena. Konkypce

11. ABTOMaTuueckue 27 9 18 AHanu3 BBIMOJTHEHHBIX

YCTPOMCTBA U CUCTEMBI 3amaHuil. becena. Konkypc

12. Dxckypeun. 9 9

13. ToroBele 3aHATHS. 6 3 3 TecToBEIC 3aaHNs, 3a4CThI

Hroro 240 u. 99 4, 141 u.




YyeOHbIii MJIaH

JOIOJIHUTEJIbHOM 0011epa3BUBaIOIIEH IPOrPaMMBbI

«HpaKTI/I‘IGCKaﬂ IJICKTPOHUKA»

TPeThero roja o0y4yeHust

KosauyecTBo yacoB Dopmbl
HaumeHoBaHHe TeMbI NMPOMEKYTOUYHOHATTECTAIIMHU
Bcero | Teopus | IlpakTuka HKOHTPOJIS
1. Beonnoe 3ansatue 3 3 B
2. CoBpeMeHHbIE 9 3 6
SIEKTPOHHbIE CamocrosiTenbHas paboTa.
AHau3 BHINIOJTHEHHBIX padoT.
WU3MEPUTEIIbHBIC TPUOOPHI
3. TPU3 u PTB uacts 3. 66 21 45 AHanu3 BBIMOJIHEHHBIX
3aganuid. MUrpa.
4. ITomynpoBOTHUKOBBIC 42 12 30 AHauM3 BBIMOJHEHHBIX
puOOpHI. 3amanuii. becena.
5. KommbrorepHsie 18 6 12 AHau3 BBIMOJHEHHBIX
POTPaMMBI ISt 3ananwmii. becena.
JICKTPOHUKH.
6. IcTOYHMKH BTOPUYIHOTO 12 3 9 AHaM3 BBIMOJHEHHBIX
aJIeKTponuTanus. Yacts 2. 3saganuii. becena.
7. OcHOBBI pabOTHI 18 6 12 AHau3 BBIMOJHEHHBIX
MUKPOIPOIIECCOPOB U 3amanwmii. becena.
MHUKPOKOHTPOJIEPOB
8. MUKpPOKOHTPOJLIEPHI 60 15 45 becena.
Arduino. [Tpe3enTarnmst TBOPYECKUX
IIPOCKTOB.

3aiuTa NpOeKTOB.
9. DKCKypcuu 6 6
10. UroroBeie 3aHATHS. 6 3 3 Becena. 3auer
Utoro: 240 u. 78 u. 162 4.




«ITpakTHYeCcKas JJIEKTPOHUKA)

YyeOHbIii nJ1aH
JAOMOJIHUTE/ILHOI 001Iepa3BuBaloNIeil MPOrpaMMbl

BapnaTanoro MOAYJIsA

KoJumnuecTBo 4acos (DOPI‘EH
HaumeHnoBaHue TeMbl NPOMEKYTOUYHOHATTeCTALMHU
Bcero | Teopus | IlpakTuka HKOHTPOJIH
1. BBonHoe 3ansarue 3 3 B
2.CoBpeMeHHbIE METO/IBI 15 6 9 CamocTosiTenbHas paboTa.
MOHTaXa AHanu3 BHIMOJIHEHHBIX padoT.
3.TPU3, ®CA u 3PTC. 33 15 18 AHanu3 BBITOJHEHHBIX
3aganuid. Urpa.

4 VICTOYHUKYU TUTAHUSL. 15 6 9 AHaJu3 BhIMOJHEHHBIX

3amanui. becena.
5.AHanoroBbie U U(POBBIC 27 9 18 AHaM3 BIMOJHEHHBIX
MHUKPOCXEMBI. 3amanuii. becena.
6.MuUKpOIIPOIIECCOPHI U 12 6 6 AHanu3 BBIMOJHEHHBIX
MUKPOKOHTPOJILIEPHI. 3ananuil. becena.
7. OCHOBBI 54 18 36 AHanu3 BIMOJIHEHHBIX
IIPOrpaMMHUPOBaHUs Ha 3amanuii. becena.
A3BIKaX HU3KOT'O U BBICOKOTO
YPOBHSL.
8. ObpaboTka u 30 12 18

AHanu3 BIMOJIHEHHBIX

reHepupoBaHue HU(PPOBBIX .

3ananuii. becena.
CUTHAJIOB U HH(OpMaLIUU
9.ABTOMaTHUYECKHE 39 12 27 Becena.
UHTEIJICKTyaJIbHbIC [Ipe3eHTarys TBOPUECKHUX
YCTpOMCTBA Ha IIPOECKTOB.
MUKPOKOHTPOJUIEpax. 3ammra NpoeKToB.
10. Dxckypcnn 6 6
11. UtoroBele 3aHATHSL. 6 3 3 Becena. 3auer
Hroro: 216 4. 96 u. 144 v,

an




PABOYASA TPOTPAMMA
JOIOJIHUTEJIbHOM 0011epa3BUBaIOIIEH IPOrPaMMBbI
«IIpakTH4yeckas 3J1eKTPOHNKA»

MEepPBOro rojia o0y4yeHus

Ocobennocmu npozpammol u OPZaHU3AyUU 00PA306aMENbHO20 NPOUECCA NEPEOO 2004
00yuenusn

[Iporpamma mepBoro rojga oOydeHHUS aJIpecOBaHAKaK HOBHUYKAM, TaK U TEeM, KTO
CaMOCTOSITEJIbHO WJIM C MOMOLIbIO Malbl PUOOpeN IepBOHAYAIbHBIE CBEIEHHUS B pa3IMYHbIX
00J1aCTSIX AIEKTPOHUKHU.

Ha mnepBoM roay oOydeHus peaiusyercs JABa W3 4YETbIpeX JTAlOB pealu3aluu
00pa30BaTeIbHOI POrpamMMBl:

Ha nepsom smanepeanusanuu o0pa3oBaTeabHON INpOrpaMMbl OCHOBHOE BHHUMAaHHE
yaenseTcs  <«sapy»  paauodnektpoHukn u TPU3a, kotopoe mpeacraBisieT  coOoi
KOHIIEHTPUPOBAHHYIO CUCTEMY OCHOBHBIX NOHSTHUH, OOBEKTOB, 3aKOHOB U (akToB. OBiajeHHE
«AIPOM» TIPEAMETOB SBIISICTCS 003aTEIBHBIM JUIS BCEX yUAIIUXCAL.

[IpakTuueckasi CTOpPOHA OBJIAJIEHUS <GIPOM» PaTUO3IEKTPOHUKU OCYIIECTBISAETCS
HOCPEICTBOM KOHCTPYHPOBAHUS OCHOBHBIX Oa30BBIX CXEM.

N3yyenne TPU3 uper mapamienbHO ¢ OCBOGHHEM «SApa» 3JIEKTPOHUKH U H3JIaraercs
HNOHSTUMHBIMH OJIOKaMH.

Hagmopom smaneoOpa3oBarenbHOM NporpaMmbl OCHOBHOE BHUMAHHE YJIEJNSETCS
IPAKTUYECKUM HABbIKAM B HM3TOTOBJIEHUM MAKETOB PA3JIMYHBIX 3JIEKTPOHHBIX YCTPOMCTB 1-oi
IPYNIBbl CIOKHOCTH, WX HAacTPOMKE W HAaXOXKICHWIO HeucnpaBHocTed. K 31eKTpoHHBIM
yCTpoHCTBaM 1-0#f TPYIIIBI CIIOKHOCTH OTHOCSTCS MAakKeThl, cojepxamue He Oomee 15-20
3JIEKTPOHHBIX KOMIIOHEHTOB.

K xonIty BTOpOro sTamna y4ammuecs A0/DKHBI OBJIaI€Th OCHOBHBIMH TpaBmiiamMu TPU3 mis
peleHHs n300peTaTeNIbCKUX 3a/1a4 TPETHEro YPOBHS CIOXKHOCTH.

Bropoii sranpeanusanuu oOpa3oBarenbHOM mporpaMMmbl (¢ 1 deBpans mo 25 mas)
[O3BOJISIET BHOBb NPUOBIBIIMM, HO HE HOBHYKAM B D3JEKTPOHMKE WM HEI0OpaBLIMM
HE00X0IMMOE KOJINYECTBO 0alIOB, HABEPCTATh yylleHHoe. [1o uToram ocBoeHus: BTOPOTro 3Tamna
yuamuecsi, HaOpaBiine HEOOXOJMMOE KOJIMYECTBO OaylioB, IOJYyYalOT CBHJETENBCTBA O
IIPUCBOEHUU OIpeIeIeHHON KBaM(UKaUK (MOHTaXHHUKA, KOHCTPYKTOPA).

Bo Bpems BTOpOro sTama MeHbIE yAEIsIeTCs BPEMEHU TEOpUH, a OoJblIe MpPaKTUKE U
TBOPUECKUM 3aJaHusM. B TeopeTnuyeckoil 4YacTH OT H3y4EHHUS OTIEIbHBIX 3JIEMEHTOB
MEKTPUYECKUX CXEM JIeTH MEpPeXOASIT K H3YYCHHMIO OCHOBHBIX INPUHLIUIHUAIBHBIX CXEM
ANEKTPOHUKH, KaX/1asl U3 KOTOPBIX COJEPKUT HE MeHee 10 3JIeKTPOHHBIX KOMIIOHEHTOB.

B mnpakThueckoil 4YacTM yMEHBINAETCS] MCIOJIb30BAaHUE DIIEMEHTOB KOHCTPYKTOpa
«3HaTOK», a BO3pacTaeT KOJIMYECTBO CXEM, BBIITOJIIHIEMbIX METOJIOM MaNWKH.

B TBOpueckoil dYacTu pacmMpsIOTCS U yrinyoastorcs 3HaHus no TPU3 B wactu:
uHpopmannonHoro ¢onna TPU3, anroputma pemenus u3oOpeTaTreiabCKuX 3aaad, NpUEMOB
paspeleHus: IpOTUBOPEUYHH, 3aKOHOB Pa3BUTHsI TEXHUYECKUX CUCTEM, MPOJOJIKAETCS U3YUYECHUE
Benosiel. Jletsim st pa3BUTHSI TBOPUECKOTO BooOpaxeHus npeiaratorcs meroasl PTB: meton
PoOun3ona Kpy30, OMHOM ¥ TOJTMHOM (paHTa3UH, METO/IbI «CHEXKHOI'O KOMay, «30JI0TOI pBIOKN»,
CTYIEHYAaTOI0 IBPOPUTMA.

3amaun JUIs TBOPUYECKUX PpEIHICHUH OepyTcsi M3 DIEKTPOHMKH: YCOBEPIICHCTBOBAHUE
JIETEeKTOpHOro npuéMHuKa ¢ nomoibio APU3 (aaroputm pemieHus n300peTaTeNbCKUX 3aj]ay),
YCOBEpIIEHCTBOBAHNE NPUEMHUKA MPSAMOIO YCHUIIEHUS, YCOBEPLIEHCTBOBAHHUE IEPETOBOPHOIO
ycTpoiicTBa. biaromapst 3ToMy y moJpoCTKOB JIOJDKEH MOCTENEHHO (POPMUPOBATHCS OCO3ZHAHHBIN
TBOPYECKUI NOJX0/1 K TpoOIeMaM U ClTOCOOHOCTh HATH OPUTHHAIIBHOE PEIICHUE.

B mpornecce o0yueHust Ha IEPBOM roJly MIPOUCXOAMT BBISIBIEHUE OfapeHHbIX Aerel. Kak
MPaBUIIO, TAKWE YYaIHeCcs MPOSIBIIIOT 0COOBI MHTEPEC K AJIEKTPOHUKE, YTO BBIPAXKAETCS B TOM,
YTO OHM CTpeMSTCs TNpUOOpecTH 3HaHMSA, YMEHHMSI M HaBBIKHM, BBIXOSIIME 3a paMKu
o0pa3zoBaTeibHOM MporpaMMbl Ui TEpPBOr0 rofa OOY4eHUs U TMOKa3bIBAIOT BBICOKYIO

a



yCIIEBAEMOCTb 110 OCHOBHBIM Te€MaM INporpammbl. YacTo Takue ydaigecs XOTAT paboTaTh Haj
COOCTBEHHBIMH ITPOCKTAMHU.

Kaxnoe 3ansTHe IPOBOAUTCS B T€UEHHE 3-X YUEOHBIX YaCOB M COCTOUT M3 TPEX YacTeil:

Ilepsas - meopueckas - npencTaBiser co0oil uzydyenue teopuu u npakrtuku TPU3 (30
muHyT). [IpoBonuTcst B popme Gecenpl ¢ 3aMMCIMU OCHOBHBIX MPABUJI, MPUEMOB Pa3peIICHUs
TEXHUYECKUX IPOTHBOPEUYMM, peIIeHUs M300peTaTeNbCcKUX 3ajad M0 pa3IMYHbBIM paszeiam
TEXHUKHU.

Bmopas - usyuenue pazoena snekmpoHuKu B COOTBETCTBHM C TEMAaTUYECKUM ILJIAHOM
nporpammel (45 munyt). CHavana mejaror KpaTko M3JjlaraeT CyTh MaTepuaia, 3aTeM ydaliuecs
JIeNIal0T HeoOXOAMMBIE 3allUCU W3 Y4eOHUKA, PHUCYIOT NPUHLUIHUAIBHYIO CXeMy Oyayliero
JIEKTPOHHOI'O YCTPOWUCTBA C IEPEYHEM 3JIEMEHTOB.

Tpemwvs uacms - npakmuxa (60 MunyT). OHa IPOXOAUT B OPME MPAKTUYECKOTO 3aHATHS
WIM 3aHATHUSI-UCCIIeI0BaHuUs (YCOBEPLIEHCTBOBAHMUS).

Ocnoenasn yenv nepeozo 200a odyueHus:
PackpbITh TBOpUECKUI TOTEHIMAN YYCHUKA U Pa3BUTh €0 II03HABATEIIbHBIN UHTEPEC.

I'nagnvle 3a0auu npozpammul nepeozo 200a odyuenun:

— dopmupoBaTh 6a30BbIC 3HAHUS, IIOHSATHUS, TCPMUHBI U TEXHOJIOTHH 33 CUCT
YCBOCHHUS OCHOB AJICKTPOTEXHUKH, PAIMOTEXHUKH, SJICKTPOHHON aBTOMATHKH, IIHPPOBOIMA
TEXHHUKHU U UH()OPMATUKH;

- Pa3BHTH JHO003HATEIHLHOCTh, YYBCTBUTEIIBHOCTH K TIPOOJIEME, CITOCOOHOCTh
OIIYIIaTh TOHKHE TPOTUBOPEUYUBBIE OCOOCHHOCTH OKPYIKAIOIIETO MUPA, CIIOCOOHOCTH
JOTIOJHSTh UJICI0 PA3IMYHBIMU JETANSIMU, pa3padbaTbiBaTh, YCOBEPIICHCTBOBATH UCIO, 00pa3;

— BBIPA0OTATh BOJICBBIC KAYECTBA U YIIOPCTBO B TBOPUYECKOM TPY/IE.

Ilhanupyemoie pesynomamot 0c60eHUA NPOPAMMbBL NEPBO20 200a 0OyUEHU

IIpeamerHbIe:

VY4yeHuK cMOXET IpaMOTHO peniaTh TBOPUYECKHE 3a7auu | TpynIbl CI0KHOCTH.

OBnazeer 3HaHUSMHU, YMEHUSIMU U HaBbIKAMU B COOTBETCTBUU C MIEPEUHEM
KBaJIM()UKALIMOHHOM XapaKTEPUCTUKU JIJIsl IIEPBOTO To1a 00y4YEeHHUS:

- Yeptuth cxemel PO ycTpoicTB 1-ii ITpymIIBI CI0KHOCTH;

- IIPaBWJIBHO MPOYECTh NEPEUYEHD DJIEMEHTOB - PE3UCTOPOB, KOHIEHCATOPOB,
JTMOJIOB M TPAH3UCTOPOB, a TAKKE UX HOMUHAJIBI U THUIIBL;

- IIPOBEPSATH C MIOMOILBIO TECTEPA TOAHOCTH PE3UCTOPOB, KOHAEHCATOPOB U INOJI0B;

- M3rOTABIIMBATh MOHTAXKHBIE IUIATHI 715 cXeM PO ycTpoiicTB 1-i1 rpymiel
CJIOKHOCTH;

- MOJIb30BaThCSA TECTEPOM, ociiuiorpadgom, reaeparopom 3.4.;

- IPaMOTHO U KQ4ECTBEHHO pa0dOTaTh C MAasSIbHUKOM, YMETh 3aUMILATh 5Kajlo
nasuIbHHUKA, IPAaBUIIBHO 3a1yKUBATh BBIBOJbI PaJIl0I€TaNeH;

- pacrauBaTh OJIOKU U y3J1bI pOMBINUIEHHOW PO A Ha neranu 6e3 ux
MIOBPEXKICHNUS;

- U3MEpPSATH PEKUMBI TPAaH3UCTOPOB B PO ycTpoiicTBax 1-o0if rpymnibl ClI0KHOCTH;

- OIIPEAEIATH NIPOCTENILINE TUIIOBBIE HEUCIIPABHOCTH CIIEAYIOINX YCTPONCTB
anekTpoHUKHd U T.C.O. - mpueMHuku «FOHOCTBY, «DneKTpoH-M», «HelTpoHn», 1abopaTopHBIX
B.I1., ycunurenei HU3KON 4aCTOThI, KHHOIIPOEKTOPOB «Y KpanHa-S», «Pamyray.

MeTanpeamMeTrHblie:

- Byner Oonee 3aMHTEpPECOBAaHHO OTHOCUTHCA K IIKOJILHOMY 00pa30BaHUIo.

JIN4HOCTHBIE!

- HAy4YUTCs IOBOJUTH HA4YaTOE JIEJ0 A0 KOHIIA;

- OCO3HAET CBOKO POJIb B OKPY’KAIOILEM €0 MUPE;

- MIOMMET, 4TO IJIaBHOW KU3HEHHOM LIEHHOCTHIO JIOJKHO CTaTh TBOPYECTBO,

an



HAIPaBIEHHOE Ha yIITyOJIeHHE U paclIMpEeHNe MMO3HAHUS U Ha 00O0TalleHne KPacoThl MUpa.
Cooeprcanue npozpammol nepeozo 200a 00yueHus
1. BBoaHoe 3aHATHE

Teopemuueckue ceedenus.BBoqnas Oecea W opraHu3alMOHHbIe Bompockl. [IpaBuia
OXpaHbl TPyZla M TEXHHKH O€30MacHOCTH Ha 3aHATHAX. O3HAKOMIIEHHE C OCOOEHHOCTSIMHU
OynyIiei mporpaMMbl 0ObETMHEHHUS.

Ilpakmuueckas paboma.3HAKOMCTBO C  IOHOLIECKOH  Hay4yHO-HCCIIEI0BATEIbCKON
nabopatopueit. becena. Jlnarnoctudeckas urpa.

2. Ilaiika 1 npueMbl MOHTaKA

Teopemuueckue ceedeHus.Y CTPOMCTBO IJICKTPUYECKOTO TasuIbHUKA, TOTpedisemMas
MOILITHOCTh M pabouee HampspkeHue. [Ipumom u ¢arocsl. HaBecHOW W meyaTHBI MOHTax
panuonetanei. TeXHOJOTWsT M3rOTOBJICHUSA Me4yaTHOM Iuiathl. MaketHas 1wiara. IIpaBuia
0e30macHOro TpyAa Npu paJuOMOHTAXKHBIX padoTax.

Ilpakmuueckas _paboma.VI3roTOBICHHUE MOHTXHBIX IUIAT JUII  MaKETHPOBAHUS
PaIuOdIEKTPOHHBIX KOHCTpYKIUK. [loAroToBKa SIEKTPUYECKOrO TMasulbHUKA K padore.
3amyKMBaHHWE OIMOPHBIX IUIOIMIAJOK MOHTQXKHOM IJIaThl U MNPUOOPETEHHE HABBIKOB MAWKH
IIPOBOJIHUKOB U PaINOACTAIICH.

3. N3mepuTeibHBbIE MPUOOPHI

Teopemuueckue cgedenus.BonbTMETp. YCTPOMCTBO BOJBTMETPA M €TI0 BKIIOYCHUE B
JNEKTPUYECKYIO Ienb. AmmnepMerp. YCTpPOWCTBO ammepMerpa M €ro BKJIIOYEHHE B
anekTpuueckyro nemnb. Owmmerp. [lpocThie camonenbHble TNPOOHHKK JJIsi  MPOBEPKU
JNIEKTPUYECKUX KOHTAKTOB, OOMOTOK KaTymieKk. lleHa neneHus u3MEpUTENbHBIX HPUOOPOB.
Ocmmorpad.

Ipakxmuueckasa padoma.COOpKa MPOCTEHUIINX IIEKTPUUECKUX LIeTel, U3MEPEHHE CHUIIbI
TOKa W HalpsOHKEHUS Ha Pa3IMYHBIX ydacTKax. lcmosb3oBanue ommeTpa Juisi MPOBEPKU
[EJIOCTHOCTH MPOBOJHUKOB, KATYIIEK WHIYKTUBHOCTH U OMPEICIICHUs COMPOTHUBIICHUS
pe3uctopoB. M3rororieHne mpocTeiiero npoOHUKa U3 JIaMIbl ¢ OaTapeed U U3 TeIePOHHOTO
Karcronsi ¢ 6atapeei.

4. OcHOBBI 3.]'IeMeHTapHOI7[ IJICKTPOTEXHUKHU H €€ ITTEMECHTBI

Teopemuueckue  ceedenus.IlocToSHHBIA ~ snekTpuyeckuit  Tok.  IlepemeHHbINH
ANIEKTpUYECKUl TOK. VICTOUHHMKHM 3JIEKTpPUYECKOrO0 ToKa (rajJbBaHUYECKUE DJIEMEHTHI,
aKKyMYJISITOPbI, T€HEpPaTOpbl TPAHCHOPTHBIX CPEACTB, JIEKTPOCTAHIUI). DIEKTPOIBIDKYILIASL
CWJIa WCTOYHMKA TOKAa, MaJECHHUE HANpPsDKEHUS. 3aBHCHUMOCTh CHJIBI TOKA OT HamlpsKEeHUs U
CONpOTHUBIIEHUA. TEIuIoBOE, XUMUYECKOE M MAarHUTHOE JEWCTBHE DJJIEKTPUUECKOTO TOKa.
DneMeHTapHbIe MOHATHS 00 3JIEKTpOMarHeTu3Me. DIeKTPOMarHUT. DJIEKTPOMarHUTHOE pejie.

IIpakmuueckaa paboma.CocTaBieHUE 3JEKTPUUYECKUX LENed W3 JamIl, MepeMEeHHBIX
pe3ucTopoB (peoctatoB) U Oarapen rajibBaHUYECKHX 3JIEMEHTOB. M3MepeHue cuiabl TOoKa W
HaINpsDKEHUs Ha pa3JInYHbIX ydacTkax uenu. KauectBenHas nposepka 3akoHa Oma. COoopka nenu
C MOCJIEI0BATENbHBIM U MapalIeIbHBIM COEIUHEHUSIMU TOTPEOUTENEH IEKTPUUECKON SHEPTUU.
HcnplTaHne 2I€KTpOMarHuTa M 3JI€KTPOMarHuTHOro pene. Mcnpitanne aBUrarelns MoCTOSHHOTO
TOKa M MCIIOJIb30BaHME €ro Kak reHeparopa 3JiekTposHepruu. becena.

5. OCHOBBI VIEKTPOHUKH H €€ YIeMEeHTbI

Teopemuueckue ceedenus.Peznctop. CONpoTHBICHHE M MOIIHOCTH pe3ncTopa. Tumsl
PE3UCTOPOB U X MAPKUPOBKA. Y CIIOBHBIE Ipaduueckue o003HaueHus peauctopon. Konnencarop.
Enunnna emkoctu. Tunbel  koHzaeHcatropoB. KoHaeHcaTOpel NEPEMEHHONM €MKOCTH U
MOJICTPOCUHBIE KOHAEHCATOpbl. MapKUpoBKa M YCIOBHbIE TIpaduueckue 0003HAUCHHS
KOHZEeHCaTopoB. [lociieoBarenbHOE U IapauieIbHOE COEAMHEHNE PE3UCTOPOB U KOHIEHCATOPOB.
[TonynpoBonHukoBsle mpubopel. [uoasl u ux ycrpoictBo. [loHstue o p-n mepexone.

a



BeinpsiMutenbHble  CBOMCTBA aMoAa. MapKHUpOBKa, OCHOBHBIE IIapaMETpbl U YCIOBHOE
rpaduueckoe obo3HaueHHEe AMO0B. TpaH3ucTOphl. bunonspHbie TpaH3UCTOPBI p-n-p U H-p-n
CTPYKTYp, X YCTPOMCTBO, YCIOBHbIE rpaduyeckue 0003HAYCHHS, MOJKIIOUECHHE HCTOYHUKOB
nutanus. Pabota TpaHsucropa B pexkxume ycuieHus u nepexnouenusa. Koadduuuent ycunenus
U o0paTHbIi TOK KoyekTopa. OIHO- M JABYXKACKaJHBIE YCHJINTENIN 3BYKOBOM YaCTOTHI.
TpaH3ucTOp B KauecTBE 3JIEKTPOHHOIO KJIH04a. Y CTPOICTBO M MPUHLMUI ACUCTBUS MUKPOQOHA,
AIIEKTPOMArHUTHOTO TOJIOBHOTO Tese(OHa, AMHAMUYECKOH TOJIOBKM NPSAMOTO H3IIy4CHHUS.
[IpeoOpazoBanre 3BYKOBBIX KOJeOaHUW B AJEKTpUUYECKUE KojeOaHUs 3BYKOBOWM 4YacCTOTHI U
HA00OpOT. YCTPOHCTBO M Ha3HAYCHHME KATYIIKH HWHIYKTHUBHOCTH, TpPaHC(HOPMATOPOB U
npocreiiiiero TenedoHa.

IIpakmuueckaa paboma.O3HAKOMJICHHE C Pa3IMYHBIMA TUIAMH  PE3UCTOPOB,
KOHJICHCATOPOB, TUOJIOB U TPAH3UCTOPOB, a TaKKe MHUKPO(OHOB, TeleOHHBIX KarClJIeH.
COopka ydeOHOro TpaHcpopmaTopa, a TaKKE O3HAKOMIICHHE C KOHCTPYKIUSMHU
tpanchopmaropoB tuna TIIII; TA; TAH u karymek uHayktuBHOCTH. COOpKa M MPOBEPKaA B
paboTe mpocTeiiiero ycTpoicTBa jisi ABYCTOPOHHEN MPOBOHOM CBsi3U. JlenoBas urpa.

6. TPU3 u PTB

Teopemuueckue ceedenuss u npakmuyeckas pabomacBeICHbl B €IMHBIA OJIOK, COCTOSIIHIA
U3 Oece/l ¢ HUKE CIICAYIONICH TEMAaTHKOW, KaXaass M3 KOTOPBIX OKaHYMBACTCS pelieHueM 1, 2
3anad. Urpa. Temsl Oecen:

1. Bocnpustue nadopmanmu yenoBekom. UyBcTBa U oOpraHnbl UyBCTB 4eloBeka. Bocnpusarue
UH(POPMAIIUK C MTOMOIIBIO 3PEHUs, CIIyXa, OOOHSHHUS, OCSA3aHHs, BKYCOBBIX OIIYIICHHUI.
[Tons. JlaTunku, pearupyromnye Ha mosisl.

2. PasButne norunyeckoro MemmuieHus. Jlornueckoe mpinuienne. [lonsarue — ucxonnas gpopma
mbiciu. CBoiicTBa U npu3Haku npeameroB. CeHcopHas 06paboTka nHpopmarmu. YyBcTBa
U cBoicTBa. EnuHWuHBIE, O0OIIMeE, CYIIECTBEHHBIE M HECYIIECTBEHHBIC IPHU3HAKU
npeaMeToB. CXOJICTBO M pa3iMuve MPEeIMETOB IO Pa3UYHBIM TMOKazarensMm: ¢opme,
BEIIECTBY, IBETY, QYHKIMH. 3ara K, peOycChl, IOTHIECKUE 3a1a49H.

3. PazButue tBOpueckoro Booopaxenus (PTB). Ilcuxonorndeckas naepius. BooOpakeHue
u (anrazupoBanue. Accormaruu. [Ipuemsl danrazupoBanus: meroq Poounzona Kpyso,
OMHOM ¥ TONWHOM (PaHTa3UM, METOABI «CHEKHOTO KOMay», «30JI0TOH pBHIOKMY,
CTYIIEHYaTOTO JBPOPUTMA, «OXKUBJICHUE», «yBEIMYCHHUE-YMCHBIICHNEY, «YCKOPEHHE

3aMeICHUEY.

4. «Tpuzosenr - npodeccus Oymymiero» - 6ecema o mpodeccun u3o0peTaTesib Kak 4acTu
KynbTyphl. Mctopus coznanust TPU3.

S. «Jlectauna uzobperenuii u TPU3» - ucropus yenoBeyecTBa Kak JIECTHUIIA HJIEH, JTECTHULA
n3o0pereHuit. [IpuHIMI KOMUPOBaHUS U 33a4YH, pEIIaeMble C TOMOILBIO 3TOTO MPUHIIUIIA.

6. «Uto Takoe Bemosby - omnpeaeneHue Benois. CnHMcok ToJied, HamOoJiee YacTo
UCTIOJIb3YEeMbIX H300peTarensiMu. [IpaBuiio 1ocTpoiiky BEmois.

7. «Haiitn nocpenHuka» - npuHIUN nocpennuka. [lpasuso 2, npumensemoe, Korjaa mnoje He

JieicTByeT Ha BelecTBo. BemecTtBa-mocpenHuky, Haubojee 4YacTo HCHONIb3yeMble
n3ooperarensimu. [Ipumepsl TEXHUYECKHX 3aj]ay, PEIIaeMbIX C ITOMOIIBIO 3TOT0 METO/A.

8. «Pa30Bble MEPexXo/Ibl» - CBOICTBA BellecTB ¢ (a30BbIMU nepexogamu. [IpuMeHenue 3tux
CBOMCTB MPH peIIeHNH KOHKPETHBIX 3a/1a4.
9. «ABrorpady MomHMHM» - TpHUMeHeHue (Ha3oBBIX IMEPEeXoJ0B B TEeXHHUKE. BeriecTsa,

IpUMEHsIEMble HM300peTaTensiMi, ¢ (Pa30BBIMH MEpPEXOJaMu: UCHapseMble, IUIaBsIIUecs,
pacTBOpsiEMBIE, JIETKOCTOPAEMBIE, JIETKOPa3pyLIaeMble, TOJIMMEPU3YIOINECS, MaTEPUaIIbl
¢ Toukoii Kropu u marepuansl ¢ 3ppextom namsata Gopmsl.

10. «byzneM npobuTHY» - MeTO IPOOICHHUS.
11. «IIpotuBopeune-6yaro?!» - GopMyIUpOBKA U pa3perieHue MPOTHBOPEUHIA.
12.  «Pa3pemienue npoTUBOpEUHii» - pa3pelieHre IPOTUBOPEUnii BO BpPEMEHH, B CTPYKTYpE U B

BO3JCHCTBHH.



13. «IpyxuHa, KOTOpPOM HET» - WCIOJIb30BaHUE IIOJIEH, KOTOpBIE YK€ €CTb B
COBEPILIEHCTBYEMOW CHUCTEME WJIM BO BHELIHEN Cpeie.

14. «I'neu xorpa Oyner mropM?» - MpaBuiia 3HAKOMCTBA C M300pETaTEIbCKUMU 3a/la4aMu, HX
VIIPOLIEHHE U PELICHHE C IOMOIIBIO PECYPCOB BPEMEHH, TPOCTPAHCTBA U (HOPMBI.

15. «DOKYCHI M pecypchl» - (PH3MKa TPIOKOB Ha MIPUMEPaX.

16. «M3ob6peratenp GOKycOB» - Kak pasrajgaTh TalHy. I naBHbBIN pecypc mara. Ilocnemnuit
Tprok ['ynuHn.

17. «I"maBHBIN 3aKOH» - r1aBHbIN 3aKk0H TPU3. UneansHocTs. [To3Hanne Mupa yepes usydeHue
3aKOHOB. BbIOOp pemienus s HO3HAHUS MHUPa U €0 COBEPIIEHCTBOBAHUSI.

18. «YTo Takoe ukp?» - . BonmmeoHoe cioBo «Camy.

19. «M300peraTenbckue pecypeh» - 0 pecypcax IMoJeid, BemeCTB, T€OMETPUUECKON POPMBI,
BPEMEHHU U MPOCTPAHCTBA.

20.  «3Dcobpa3uHay - 3aKOH Pa3BUTUS TEXHUYECKUX CUCTEM.

21. «CBopaunBaeM Bce» - 00beIMHEHHE HECKOJIBKUX JIEHCTBUI B OJHO.

22. «He Mmemraii cebe 1 MaIuHe) - COTTIAaCOBAHUE PA3IIUYHBIX YaCTEH CHCTEMBI.

23. «M300peTaroriasi MalmHa.

7. OCHOBBI 3JIEKTPOHHOI ABTOMATHKHU M €e 3JIeMEeHTbI

Teopemuueckue ceedenus.llpumenenne aBTOMaTUdeckux ycrpoictB. [lonarue o
TeleMexaHuke. JlaTuuku - DIIEKTPOHHBIE «OPraHbl 4YYBCTB» aBTOMATUYECKUX YCTPOMUCTB.
Mexanuyeckue, TEII0BbIe, JIEKTPUUECKUE, ONITUYECKHUE, aKyCTUUECKUE JATUUKHU. DIEKTPOHHBIN
CHUTHAJIN3ATOp pa3pbiBa KOHTAKTOB. DIIEKTPOHHBIE MEPEKII0UaTeNId Ha Oa3e MyIbTHBHOpaTopa u
ux npumeHnenue. PabGora ¢oropene u ero mpumeHeHue. PaboTa akycTHYecKOoro peie U €ro
IIPUMEHEHUE.

Ilpakmuyeckas padoma:V3roTOBIEHUE DIIEKTPOHHOTO CUTHANU3aTopa pa3pbiBa
KOHTAaKTOB,  JJICKTPOHHOM  «MUTaJKW» Ha  0a3e  mynbTuBHOpaTopa. COopka U
UCIBITAHUEAKyCTHYECKOT 0 pesie, (poToperne, cpadaThIBAIOLIETO MPU OCBEIIEHUH WIN 3aTEMHEHUU
¢doropesucropa. becena.

HUccneoosamenvckaa paboma Ne [: HccnemoBanue pabOThl YHIPABIAIOIIUX CXEM
(OTORIIEKTPOHHOT'O KJItoYa Ha TpaH3ucrope. IIpoBeneHre pacueToB B COOTBETCTBUH C 3aJJaHUEM.
W3yueHne NOpPUHIUIOB paboThl (POTOINEKTPOHHOro Kitoua. OOCyXJeHHE MOTyYeHHBIX
AKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB, OTBETHI HA BOIPOCHI IO TEME.

Hccneoosamenvckasn paboma Ne 2: UccnenoBanue pabOThl CXEMBbI, COCTABICHHOMN U3 ABYX
AIIEKTPOHHBIX KJIIOUEH C B3aUMHOW OOpaTHOM CBSI3bIO - TPAH3UCTOPHOIO MYJIBTUBHOpATOpA.
BrisicHeHne mpuHIUNA MOTYYSHHs] MEPUOJAUYECKUX DIEKTPHUECKUX UMMIYIbCOB. OOCykKIAeHHE
MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTaTOB U OTBETHI Ha BOIIPOCHI 110 TEME.

8. Okckypenu

OOBEKTBl KCKYpCUU — KOJUIEHK PpaguodiekTpoHuku, mysed ontuku CII6 MTMO,
pas3JInYHbIe FTOPOJICKUE U MEKAYHAPOIHbIE TEXHUUYECKUE BHICTABKH.

9. OCHOBBI peMOHTA TeXHUYeCKHUX cpeacTB o0yuyenus (Hactp 1)

Teopemuueckue ceedenus. OCHOBBI OpraHu3alui peMoHTa. CBeleHHs O HaJEeKHOCTH
paarosneMeHToB. OCHOBBI TEXHOJIOTUN PETYIUPOBKU M PEMOHTA OBITOBOM parO3IeKTPOHHOU
anmaparypbl. TexHuka 0€301acHOCTU MPH BBIOJHEHUN PETYIUPOBOYHBIX U PEMOHTHBIX PadoOT.
ANTOPUTMBI TUarHOCTUKU M PEMOHTA UCTOYHUKOB MMUTAHUS, JIEKTPOIIPOUTPHIBATENEH, MOLTHBIX
yCUJIMTENeH 3BYKOBOW YacTOThI, AaKyCTHYECKHX CHCTEM, YEepHO-OENIbIX TeleBU30POB,
JIUATIPOEKTOPOB.

Ipakmuueckaa paboma:V3yuenue, peryaupoBKa M HACTpOiKa MCTOYHUKOB MHTAHUS
Pa3IMYHBbIX PAJUO3JIEKTPOHHBIX YCTpOMCTB. CHSTHE C MOMOIIBI0O M3MEPHUTENbHBIX MPUOOPOB
PEKMMOB IO NOCTOSHHOMY M IIEPEMEHHOMY TOKY. OCYIIECTBIEHHE MPOCTEHIIEr0 PEMOHTA U
KOHTPOJIb HECTAOMJIN3UPOBAHHBIX UCTOYHUKOB MUTAaHUS. PerynmpoBka U ycTpaHEHHE THUIOBBIX
HEHCIIPAaBHOCTEH CTaOMJIM3UPOBAHHBIX HCTOYHHUKOB IHMTAHUS, JAMANPOEKTOPOB, YCHINTENEH

ar



3BYKOBOH 4acToThl. becena.
10. KomnbioTep B J1a00paTopvu paanor00uTe st

Teopemuueckue ceedenusa:Victopus pa3BUTHS KOMITBIOTEPHBIX TeXHOJOTHH. OCHOBHBIC
npuéMbl paboThl Ha KOMIIBIOTEpE. Y CTPONCTBA KOMIIbIOTEpA M MPUHIUI UX padoThl. M3yueHue
nporpamm: ResistorCalculator, ResistorColorcodeDecoderv2.11, Resss!,SPlan 5.0, Muronep
2.0, Paguo Kanekynsrop, TPU3 Kanekyastop u ap. Caidt oObeguHEHNs WWW.ELriz.ru.

Ilpakmuueckaa paboma:PacyéT TpH  TIOMOLIM  BBHIIICONUCAHHBIX  IPOTPaMM
KOJIe0aTEIbHBIX KOHTYpPOB, COINPOTUBICHHUS YYacTKOB 3JEKTPUUECKUX IIeMei, MmapameTpoB
Tpar3ucTopHbix ycmnutenedr HY u BUY, perynstopoB temOpa, TpanchopmaropoB. Co3maHue
yepTexel MPUHIMIHAIBHBIX M MOHTQXHBIX CXEM pa3IMYHBIX YCTPOHCTB. MozenupoBaHue
yeunutenst HY. VccnenoBanue BO3MOKHOCTEH pabOTH KOMITBIOTEpA B Ka4eCTBE ocIuuiorpada u
re”HepaTtopa curHaios. [lorck HeoOxoaumon nHGpopmalu Ha caiite oobenuHenus. becena.

11. UTtoroBbie 3aHATHA

Teopemuueckue cgedenuss KpaTkoe MOBTOPEHHE OCHOBHBIX TEOPETUYCCKHX CBEIICHHIA,
[TonBenenue uroros. [loompenne HanboIee aKTUBHBIX YYAIIMXCS U YCIEITHO CIABIINX 3a4eT.

Ilpakmuueckas paboma: 3a4deTbl TO MaTepuany IMepBoro rojaa oOydeHus.OToop
9KCIIOHATOB JJISI TOPOJICKOM BBICTABKH TEXHHUYECKOTO TBOPUYECTBA.

a



PABOYASA TPOTPAMMA
JOIOJIHUTEJIbHOM 0011epa3BUBaIOIIEH IPOrPaMMBbI
«IIpakTH4yeckas 3J1eKTPOHNKA»

BTOPOIO0 rojia 00y4eHus

Ocobennocmu npozpammol u Op2anu3ayuu 00pa306amenbHO20 npoyecca 6mopo2o
2004 00yueHus.

[Iporpamma BTOpOro rojaa oOyueHHs aJpecoBaHAaTEM, KTO YyXe Mpoliesl oOydeHue Ha
nepBoM roay mno mnporpamme «lIpaktudeckass snexktpoHuka» win «TPU3 B mpaktudeckoi
IIEKTPOHUKE.

Ha Bropom roay oOyueHus peaiusyercs TpPeTHl M3 4YeTbIpeX 3TaloB pean3aluu
00pa30BaTeIbHOI POrpamMMBl:

Bce, HaOpaBiue He06X0IMMOE KOJIMYECTBO OAJIIOB U YCIIELIHO CAABIINE 3a4€T 10 TEMaM,
U3y4yaeMbIM Ha MEPBOM TOAy OOYYEeHHsS MOTYT HPOJOJDKHTH OOydeHHEe Ha BTOPOM TOAy B
«1a0opaTopuM IOHOTO M300peTaTesns», a OCTajJbHble B «Ia0OpAaTOPUM KOHCTPYHPOBAHUS
AJNIEKTPOHHBIX YCTPOUCTBY.

OOBIUHO «BTOPOKYPCHUKHM» 3aHMMAIOTCA B OOJIbIIE CTENEHHM MaKETHUPOBAHUEM, UYEM
teopueid. B o6macti TPU3 unér npoasrkeHre B CTOPOHY YriTyOJeHHs 3HAHUN M MPAKTHYECKUX
HaBBIKOB TBopuecTBa. Kak mpaBuio, yuyeHukH, jgydmie ycreatomme no TPU3 coznator Gosee
MHTEPECHBbIE TBOPUECKHE pa3pabOTKH, KOTOpPHIE MOTYT BKJIIOUaTh IPOTrPAMMHO-YIIPaBIIsieMble
YCTPOUCTBA.

OcHoBHasl 3afaya BTOPOro roja OOYYEHHUU: OCO3HAHHBIM, YCIELIHBIH BBIOOP
J0Mpo(heCCUOHANIBHON JIEATENbHOCTH YYEHHKA M €ro JajibHEeHIlero TBOPUYECKOro pa3BUTHSL.
PabGora nHan MakeramMu OpraHu3oBaHa TakUM O0pa3oM, YTO «BTOPOKYPCHUKH» KYpPHUPYIOT
HNEPBOKYPCHUKOB. VieasioM 3aHATUS OKa3bIBalOTCA clydyau palboThl «0e3 mpemnojaBaressi»:
yyamecs: o0y4JaroTcss 1O MeToay camooOcuyxuBaHusa. Crapiime oO0ydaroT MIIaamux, a
IpenojiaBaTesib, TOJbKO OTCIEKMBACT BBINOJIHEHUE MPaBUI TEXHUKM OE30MaCHOCTH,
KOHTPOJIUPYET JUCUUIUIMHY, KOHCYJIbTUPYET IO CJIOXHBIM BOIPOCAM CXEMOTEXHUKH, NAET
pPEKOMEHIalluy 110 Hanbosiee akTUBHOMY MCIOJIb30BaHUIO METO/I0B TBOPUYECTBA B 3JICKTPOHHKE.

Bce aTansl — co3ianne MOHTaXXKHOM U MPUHIUITHAIIEHON SJIEKTPUUYECKUX CXEeM, pa3paboTka
NIEYaTHOM IUIAaThl, paCUEThI DJIEMEHTOB CXEM, PACUET XapaKTEPUCTHK, IIPEABAPUTEIbHBIN aHAIN3
PpaboThI CXEMBI — OCYLIECTBIISIFOTCS C TOMOIIBI0 KOMIIBIOTEPHBIX MPOTPAMMHBIX IMPOTYKTOB.

Ha tperbeM sTane yueGHOM nporpaMmbl OCHOBHOE BHUMAaHHE yeIseTCsl HHPOPMATHKE U
KOMIIBIOTEPHBIM HMH(OPMALIMOHHBIM TEXHOJIOTUSIM, a TakKe MPaKTUYECKHMM HaBbIKaM B
W3TOTOBJICHUM MAKETOB PA3JIMYHBIX JJIEKTPOHHBIX YCTPOMCTB 2-0i TPYIIIBI CI0XXHOCTH, HX
HACTpOIlKe M HaXO0XKJIEHUIO HEWcIpaBHOCTEW mpHu "BeIxone U3 cTposi»n. K ycTpoiictBam 2-oii
IPYMNIbl CIOXKHOCTH OTHOCSTCA MakeThbl, cojepkamue He MeHee 30, Ho He Oonee 40-50
AIIEKTPOHHBIX KOMIIOHEHTOB, BKJIIOYash HE TOJIbKO PE3UCTOPBl, KOHJAEHCATOPBI, JAHOJBI,
TPaH3UCTOPBI, HO U MUKPOCXEMBI, KaK aHAJIOrOBbIE, TaK U UG poBbIe. B kauecTBe MpuMepa MOXKHO
IIPUBECTU MAKeT U3roToBIeHUs paarnoctanuuy Y KB -nuanasona. Ecnu nepenaTyuk v MpueMHUK
€€ KaK COCTAaBHBIEC YACTH SABIIAIOTCS YCTPOMCTBAMH 1-0# Ipynmbl CI0OXKHOCTH, TO U3TOTOBIEHHUE
PaAMOCTAHIIMK B €TUHOM KOpITyce yxe Oy/AeT ABIAThCS YCTPOUCTBOM 2-0M IPYIIIbI CIOKHOCTH.

Ilepsas - meopueckas - npeactabinser coboil uzydyenue teopun u npakrtuku TPU3 (30
MuHyT). [IpoBoauTcs B gopme Oecenbl ¢ 3anUCSIMU OCHOBHBIX MpaBUJI, IPUEMOB pa3pelieHus
TEXHUYECKUX MPOTHUBOPEUMH, peIIeHUs] H300peTaTeNbCcKUX 3ajad M0 pa3IMyHbBIM pasjeiam
TEXHUKHU.

Bmopas - usyuenue pasoena 21eKkmpoHUKU B COOTBETCTBHM C TEMATUYECKHM IIJIAHOM
nporpaMmel (45 mMunyt). CHavana neaaror KpaTKO M3J1araeT cyThb MaTepualia, 3aTeM ydaliuecs
JIeNaloT HeoOXOJMMBbIE 3aluCH W3 y4yeOHUKa, PHUCYIOT NPUHLIMIHAIBHYIO CXeMy Oyayliero
AIIEKTPOHHOI'O YCTPOWUCTBA C MEPEYHEM IJIEMEHTOB.

Tpemwvs uacms - npakmuxa (60 MunyT). OHa IPOXOAUT B hOPME MPAKTUYECKOTO 3aHATHS
WIM 3aHATHSI-UCCIIeI0BaHuUS (YCOBEpILIEHCTBOBAHMUS).
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OcHnosnas yenv 6mopo2o 200a 00yyeHus:

OcCo3HaHHBIA U YCHENTHBIN BBIOOP AONMPOGECCHOHATHHON NEATEILHOCTH YUYCHHUKA Yepe3
pOoQUIBHYIO IPOTPAMMY J0 TPOGECCHOHATBHOM OPUEHTAIIUH U TBOPYECKOTO PA3BUTHSL.

3aoauu 0opazosamebHOll NPOZPAMMBL 6HOPO20 2004 OOYUEHUA:

- yrayouTh CPOPMUPOBAHHBIC HA TIEPBOM TOAY OOydeHHUst Oa30BbIC 3HAHUS,
HOHATUS, TEPMUHBI U TEXHOJIOTUH 34 CUET YCBOCHUS OCHOB 3JIEKTPOTEXHUKH, PAJUOTEXHUKH,
AIIEKTPOHHON aBTOMATHKH, IIU(PPOBOI TEXHUKH U HH(POPMATHKH;

- IIPOAOJIKATh Pa3BUBATh JHOOO3HATENBHOCTh, YyBCTBUTEIBHOCTH K ITpodiieMe,
CHOCOOHOCTh OLIYIATh TOHKUE IPOTUBOPEUNBBIE OCOOEHHOCTH OKPYKAIOLIEr0 MUPA,
CHOCOOHOCTH JIOTIOJHATH HJICI0 PAa3IMYHBIMU JICTAISIMU, pa3padaTbIBaTh, yCOBEPIICHCTBOBATh
uaero, oopas.

IInanupyemoie pezyromameol 6mopozo 200a 00y4eHus

IIpenmerHbIe:

VY4eHuK CMOXeT I'paMOTHO PELIaTh TBOPUECKUE 3a/1a4M 2 IPYIIIbI CIOXKHOCTH.

OBnazeer 3HaHUSAMHU, YMEHUSMU UM HaBbIKAMM B COOTBETCTBHUM C IE€pPEUHEM
KBaJIM()UKALIMOHHOM XapaKTEPUCTUKU J1JIs1 BTOPOTO rojia 00y4eHus:

- YepTUThb CXEMBI 3JIEKTPOHHBIX YCTPOHCTB BTOPOM I'PYIIIbI CI0XKHOCTH;

- [IPOYECTh MPABUIILHO NIEPEUYEHb JIEMEHTOB - PE3UCTOPOB, KOH/IEHCATOPOB,
JIMOJI0B, TPAH3UCTOPOB, CBETOMO/IOB, THPUCTOPOB, LIU(POBBIX MUKPOCXEM, NIEPEKIII0YaTeNeH,
Pa3beMOB, CBETOM3IYHaIOINX UHAUKATOPOB;

- M3rOTaBJIMBATH MIEYaTHBIE IUIATHI I CXEM JIEKTPOHHBIX YCTPOMCTB 2-0i1 rpymibl
CJIO’KHOCTH;

- 10JIb30BAThCS IPAMOTHO U3MEPUTENSIMU UHAYKTUBHOCTEN U €MKOCTEN;

- IPaMOTHO M Ka4e€CTBEHHO paboTaTh C MasIbHUKAMU MOLIHOCTBIO OT 15 BT 10 100
BT;

- U3MEHSTDh U 3aMEPTh PEXKUMbI TPAH3UCTOPOB B IEKTPOHHBIX YCTPOICTBaxX 2-0i
IPYIIbI CII0XKHOCTH;

- OCYILECTBIIATH IOJIHBIA U CPEIHUI PEMOHT TUITOBBIX HEUCIIPAaBHOCTEH
CIIeAYIOIMX YCTPOHCTB 351eKTpOHUKHU U T.C.O.: - 0TeueCTBEHHBIX KHOMOYHBIX TeIe()OHHBIX
annaparoB «I eTuKOH», KOMIBIOTEPOB, COBPEMEHHBIX OBITOBBIX YCTPOICTB C MPOTrPaMMHBIM
ylpaBjIeHUEM U 6€3 Hero;

- anrpen1 KOMIIbIOTEPOB;

- MIPUMEHSTh OCHOBHbBIE PAJJUOTEXHUUYECKHE KOMIIBIOTEPHBIE TIPOTPAMMBI;

- 3HATh [IpaBWJIa OE30MACHOCTH TPY/Ja U CAHUTAPHON TUTHUEHBI.

MeTtanpeamMerHblie:

- 3HaTh METO/IbI IOMCKA PELIEHUI TBOPUECKHX 3a]a4 (B 00bemMe KHUTH «DopMyIbl
TBOPYECTBA WJIM KaK HAYYUThCS N300pETaTh).

Pe3ynpTaTUBHOCTh OCBOEHHUS ydYaIlMMHUCS 00pa30BaTENIbHONW MPOrpaMMbl BBISBISIETCS €
MOMOIIBIO:

- NHTerpanbHON cucTeMbl OabHOM OLIEHKH.

- JlnarnoctTudeckux Kapr.

- [Iporpammsl “Muumnonep 2.0”

- [TIporpammer “Bin-Oct-Dec-Hex”

- PesynpTaTam KOHKYpCOB pa3iIMYHbIX YPOBHEM.

JIn4HOCTHBIE!

- JlomKeH yMeTh JieNaTh OCO3HAHHBIN U YCTICUTHBINA BEIOODP U3 HMEIOIIUXCS
BO3MOKHOCTEH.

Cooepotcanue npozpammsl 6mopozo 200a 00yueHus

1. BBoaHoe 3ansitue
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Teopemuueckue ceedenus.OOCyXJeHUE W KOPPEKTUPOBKA IuIaHa pabOThl JIETCKOTO
oO0bemMHEeHUsT Ha BTOpoM roay oOydeHus. (OO030p COBpPEMEHHBIX aBTOMAaTHYECKHX U
BBIYUCIIUTCIIBHBIX yCTpOfICTB H WX NPUMCHCHUC B IMIPOMBIINIICHHOCTH, HerOI/I3BOI[CTBCHHOI7I
chepe u ObITy. [IpaBuiia oXpaHbl Tpya ¥ TEXHUKHA O€30MTACHOCTH Ha 3aHSTHUSX.

2. DJIeKTPOHHbIE U3MePUTeIbHbIe TPUOOPbI

Teopemuueckue ceedenus.HazHaueHne U KpaTKash XapaKTE€pHCTHKa MPUOOPOB IUid
KOHTPOJISI TTapaMeTPOB M HAIAJKU SJICKTPOHHBIX YCTPOWCTB, MX (YHKUMOHAIbHAs CTPYKTYypa.
Haznauenune opranoB ymnpabieHus. MeTOIUWKH KaduOpOBKM U TPOBEACHHUE H3MEPEHUH.
TpeboBanust Th npu nmposenenun usmepeHuit. [IpuHIMN AeiicTBHS, Ha3HAYCHUE M METOAMKA
paboThl ¢ TeHEepaTOPOM CHUTHAJIOB BBICOKOW YacTOThI, F€HEPaTOPOM CHTHAJIOB CIeHHaIbHON
dopmbl, ocmmiorpagom C1-9, uwactoromepom Y3-34, 31eKTPOHHBIMH NPUOOpaMHU IS
MU3MEPEHHS] UHAYKTUBHOCTH U €MKOCTH.

IIpakmuyeckue pabomvi. Ha IpaKTUYECKHUX 3aHATHIX BCE yYaIIUECs OTyYar0T OCHOBHbIE
HaBbIKM OOpallleHHs C BBIIIE MEPEYUCIECHHBIMH NPUOOpaMH, a TaKKe IMPU H3TOTOBJICHHUH
HECIIOKHBIX H3MEPHUTENbHBIX TNPUOOPOB: TMPOOHUKH JUIS MPOBEPKH PabOTOCIIOCOOHOCTH
TPaH3UCTOPOB, TUOOB.

3. TPU3 u PTB yacts 2
Teopemuueckue ceedenus.becensl Ha TEMBI:

1.  Pa3Burue JOrM4eCKOro MbIIUIEHHS, BHUMAHUS U TaMATU. OTHOLLIEHUS MEX/1Y TOHATUSIMH.
Cocranenue ainroputma 3azaHHoro aercrsus. [Ipuunna u cnencrsue. B3aumopeiictsue
MPEIMETOB B MPOCTPAHCTBE M BpeMeHU. Pa3neneHue menoro u oObeAMHEHHE YacTel B
uenoe, aHanmm3 M cuHre3. CornacoBanue vacred. [lomstue o crpykrype. Ilpuemsl
3aroOMUHaHUA HH()OpMAIMK Ha OCHOBE acCOLMAIIHIA, HCIIOJIh30BaHNE HECKOIBKIX OPTaHOB
YYBCTB, YEPE3 PUCYHOK WIIA CUMBOJIL.

2. llpmembr PTB. [Ilpuembl pa3BUTHS  acCCOIMATUBHOTO  MBINUICHUSA.  [Ipuembl

(baHTa3upoBaHMs, UCIIOIb3YIOLIME accolanui. Meton (poKaabHbIX 0ObEKTOB.

3aueM 4eJI0BEKY TBOPUECTBO?

4.  TexHojorus TBOpYECTBa: MOYEMY MbI IUI0X0 U300peTaeM, «CTaBKa Ha Ciydaii», paBo Ha
OLINOKY.

5. B mowuckax MeToia: METOJ MO3IOBOTO IITypMa, METOA (OKaIbHBIX OOBEKTOB, METOA
CHUHEKTUKH, MOpP(OJIOTUYECKUI aHaau3, METOJ KOHTPOJBbHBIX BOIPOCOB, Kak HaJa0
n300peTars.

6. Ilo «3Takam» TEXHHYECKOW CHCTEMBI: PsiJibl 0€CKOHEYHOCTH, TPU3HAKH TAJIAHTA, C [yMOU
0 Oyay1ieM, ¢ yMOH 0 HACTOSIIEM, C JYMOW O MPOIIJIOM.

7. W naumnaiite u3obperath, MyTh K Uaealy, CTyleHu uaeaia, uaean, UKP u npeirarommuit
YalHUK.

8. B Hauwaze ObUTO TPOTHBOPEYHE: 3apPOIBIII B HOBOPOXKIEHHOM, 3HAI0, YTO, HO HE 3HAI0, KaK,
3Hal0, KakK, HO OT 3TOro eI Xy)Xe, 3Hat0, YTO U KaK, HO He 3Hat0, KAKUM 00pa3oM.

9. TloenuWHOK ¢ MPOTHBOPEUYUSMH: NEPBONPUYMHA MEPBO3aAa4H, 3 U3 COPOKa CTBOJIOB,
IIPUHLIMIIAAIBHBINA Pa3rOBOP.

10. HW3zoOpereHuss mo ¢dopMyliaM: 3HAKOMBTECh, Beroiib!,BeNoib CO3WIANINN, BEMOIb
Pa3BHUBAOIINN, BENOJIb PA3PYILAOIINI, BEMOIb U3MEPSIFOIINN.

11. Bmnepén, crangaptsr!

12.  Bcé cBoé Hecy ¢ coboii.

13. Ha ncuxomorudeckom ¢poHTe: rocioka Muepius Mpllenns, U3 TieHa CJIoB, BaM JaHa
0JIHA CEKYH/JIa, 3TU MAJICHbKHUE, MAaJICHbKUE YETIOBEUKH.

14. 3axoHbI pa3BUTHUS TEXHUUECKUX CUCTEM: JIMHUS KU3HU, B IBUKEHUU — )KU3Hb, 3SHAMEHUTAS
4eTBEpPKA, KOI/1a B TOBAPUINAX COIJIAChS HET. .., [JIABHBIN CPEIU PABHBIX, MYJIbC TEXHUKH,
MoJteKysia? DTo HaiExKHO!

15. WM3o6pén — cocraBiusii 3aaBKy!: pa3zbepéMmcs ¢ TEpMHUHOJIOIMEH, TJIaBHbIE KPUTEPHUU
n300peTeHusi, B TJyOMHax TaTeHTHOTO (oHma, BCE HAYMHACTCS C 3asABKH  Ha
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mpernoyiaraeMoe u300peTeHre, Ball OMMOHEHT — JKCIEPTH3a, PalMOHATN3ANUS — ACIIO

CEpPBE3HOE.

IIpakmuyeckue pabomul. Kaxnas W3 TPUHAAUATH BBIIIE IEPEUUCICHHBIX TEM
OKaH4YMBaeTcs peuieHueM 3aaad. Urpa.

4. CTOYHHKH BTOPUYHOI'O 3JICKTPOIIUTAHUSA

Teopemuueckue csedenuss. BRIIPSIMIICHHE HANPsDKCHHS TEpeMEHHOro Toka. [IpuHImn
JNEUCTBUSL  OJHO- W JABYXIOJYNEPHOJHOTO  BhIIpsIMHUTENEH. CXeMbl  BBIIPSIMUTEIICH.
Knaccudukanust cTrabuim3aTopoB HaAINPSOHKEHUS IMOCTOSHHOTO TOKa. [IpWHIMIT 31IEKTPOHHON
crabwimn3anuu  HanpspkeHus.  CTaOunau3aropbl  HaNpspDKEHUS C  MOCIENOBATEIbHBIM U
napauieIbHBIM BKIIOUEHHUEM PETYIHPYIOIEro aieMeHTa. [IpuHnun neidcTBus, XapakTePUCTHKA
U 00J1aCTh TPUMEHECHHS.

Ilpakmuueckue pabomsi.JIaboparopras pabora: cOOpKa BBIIPAMHUTENS HAIPSHKCHHS
MEPEeMEHHOTO TOKa. VI3roToBJIIeHWE TMapaMETPUUYECKOTO  CTa0WIM3aTopa  HANpPSDKEHUS,
CcTadMiIM3aTopa  HANPSOKEHUS ~ KOMIICHCAIIMOHHOTO  THIA,  HCTOYHUKOB  BTOPUYHOTO
AIIEKTPONUTAHUS JIJIsl HYK]] CBOCH J1a00paTOpuu I0HOTO PATUOTIOOUTEIS.

5. O0padoTKa U reHepUPOBaHUE AHAJIOTOBBIX CHTHAJIOB

Teopemuueckue ceederus. Y CUITATENN aHATOTOBBIX CUTHAJIOB B YCTPOWCTBAX aBTOMATHKH.
[Ipocrelitmii pacyeT mapamMeTpoB JIEMEHTOB YCHIIMTEIBHOTO Kackaja Ha TpaH3ucTtope. Bujs
CBSI3M MEXAy Kackagamu ycuintens. OOpaTHasi CBS3b B yCHWJIMTENE. Y CHIIMTENb TTOCTOSHHOTO
Toka. M30uparelbHbId yCHIIMTENb. YCHIUTEIh MOIIHOCTH. ['eHepanus TapMOHHYECKUX
konebanuii LC u RC - aBrorenepatopsl. AHAJIOTOBBIC HHTETPATBHBIE MUKPOCXEMBI.

IIpaxmuueckue pabomul.JlabopaTopHble pPaOOTHI: HCClIeAOBaHHE pPAOOTHl yCHUIUTENs
HANPSDKEHUS Ha OUTTOJIIPHBIX TpaH3ucTopax, RC — aBToreHeparopa, onepauoOHHOTO YCUITUTEIIS.
W3roToBiieHHE U HACTPOITKa CTEPEOPOHNICCKUX YCHITUTEIICH 3BYKOBOI YacToThl. becena.

6. YcrpoiicTBa mepBHYHOIO NMpeodpazoBaHus HHPOPMALUH

Teopemuueckue ceedenus.Ha3zHaueHue ¥ TNPUMEHEHHE YCTPOMCTB IMEPBUYHOIO
npeoOpa3zoBanus uHGoOpMaIUK (JATYUKOB) - HIEMEHT, B3aMMOJICHCTBYIOIINUNA C BHEUTHEH Cpeaon
U peoOpa3yromInii peakInio Ha 3TO B3aUMOJICHCTBIE B AekTpudeckuit curnan. Knaccudukanus
JATYMKOB TI0 TPUHIUIY B3aHMMOJIEHUCTBHS C DJIEKTPUUYECKOM IIENBbIO: IMapaMeTpUYecCKue |
reHepatopHseie. [lapameTpudeckiie NaTYMKK U MPUHIUI UX paOOTHL. ['eHepaTopHble AATYUKU U
OPUHIUI UX paboThl. [IpuMepbl TaTYMKOB U3 MOBCEAHEBHOM KXU3HH: KOHIIEBOM BBIKJIIOYATENb,
OMMeTaIMYecKoe TeIJIOBOe pejie, TEPMOMETPUUECKHEe, ONITUYECKUE U T.1.

IIpakxmuueckue pabomvi. VI3roToBieHNE 17 BBICTAaBKH aKyCTHMUECKOTO PEJe,TerIOBOrO
pene.JJabopaTopHbie pabOThI: HcciIeI0BaHNE PaOOTHI TETIJIOBBIX M ONTHYECKUX aTYMKOB. becena.

7. MakeTupoBaHue NeperoBopHbIX ycTpoiicTs ¢ nomomsio TPU3

Teopemuueckue ceederus. IIpuHIMI pabOThI MPOCTEHILIEr0 MEPErOBOPHOTO yCTPOICTBA.
[Tpuntun paboThl MEPEroBOPHOTO YCTPOMCTBA HA OJHOM TpaH3ucTope. [IpuHIMn paboTsl
NIEPEeroBOPHOI0 YCTPOMCTBa Ha ABYX M Oojiee TpaH3ucTopaX. /[ByXTakTHBIM KackaJq Ha JBYX,
YeTbIpex U NMATu TpaHnzucropax. [Ipuniun padboTs! reneparopa a30yku Mop3se. [Ipuniun padoTsl
TesiepoHa ¢ BBI30BOM. OCHOBHBIE MPOTUBOPEUHS, BCTPEUAIOIIUECS MPU YCOBEPLIEHCTBOBAHUU
IIEPErOBOPHOrO YCTPOUCTBA.

IIpakmuueckaa paboma.COopka onHO- U AByXKackagubelx Y3Y. W3rorosienue
MIEPETOBOPHBIX YCTPOMCTB Pa3IMUHBIX KOHCTPYKIMM Ha 0a3e OAHO- W JBYXKacKamaHb