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1. HOACHUTEJBHAA 3AIIMCKA

JlononHuTenbHAs 001eo0pazoBaTenbHas ooepa3BuBaromas nmporpamma «OCHOBBI
ANIEKTPOHUKWY) TpeJHAa3HAYeHa [UIsl peai3aluyd B YUPEKACHUSIX JOMOIHUTEIBHOIO
oOpazoBanus. IlporpaMma wuMeeT TEXHHUYECKYIO HAMPaBICHHOCTh, Ipearnoiaraet
OCBOCHHME OOYyYalollMMHUCS 3HaHUM, YMEHUW W HABBIKOB B OOJACTH NPOEKTUPOBAHUS
AJNIEKTPOHHBIX YCTPOUCTB.

[Iporpamma nmMeeT HAy4YHO-TEXHUYECKYIO HAIMPaBJICHHOCTb, MIPEANOJIaraeT OCBOCHHUE
0Oy4aronMMUCs 3HAHUM, YMEHUN U HABBIKOB B 00J1aCTH 3JIEKTPOHUKHU.

AKTyaabHOCTB NporpaMmbl «OCHOBBI SJIEKTPOHUKIY

HactynuBmmii XXI| Bek MOXHO Ha3BaTh IO MPaBYy BEKOM 3JIEKTPOHUKH, TAK Kak
HEBO3MOXXHO HaWTH OTpacib HOKOHOMUKH, B KOTOpPOH OBl HE MPUMEHSIIUCH
PaANOAIEKTPOHHBIE yCTpoiicTBa. He MeHee IUPOKO HUCIONb3YETCS AIEKTPOHUKA B OBITY,
obecnieunBasi 3(h(PEeKTUBHOCTH, 06€30MaCHOCTh U KOM(OPT MPHU HCIOIH30BAHUH OBITOBOM
TEXHUKH U TeM CaMbiM OOYCIIAaBIMBACTCS YBEJIMYEHHUE CIPOCa HA CHEIHMAIMCTOB B 3TOH
obnactu. Pe3ynbrarsl 6ecen ¢ pOAUTENSIMHU, CBUACTEIBLCTBYIOT O 3alpOce Ha TaHHBIM KypC
CO CTOPOHBI O0YYAIOUIUXCA U UX POJUTEIEH.

OTnnYuTEeNbHOM OCOOEHHOCTBIO JaHHOW mporpaMMbl «OCHOBBI 3JIEKTPOHHUKI
ABJIIETCS N3YYEHHE MUKPOKOHTposiepa Arduino. 9To nomMoxeT o0ydaromuMcs MOJIy4YUTh
HE TOJBKO B OOJacTH DSJEKTPOHUKH, HO U OCBOUTH HayalbHbIC HAaBBIKU
IPOrpaMMHUPOBAHUSA, AITOPUTMUYECKOro MbIIuieHUsl. Oco0oe BHUMaHHME YAENSAETCS
BOCIIMTAHUIO Yy Y4YalllUXCS OCHOB CHCTEMHOI'O aHajiu3a, KOTopas SBISETCS OCHOBOM
WH)XCHEPHOU JIeSITEIbHOCTH.

[IporpamMma «OCHOBBI AJIEKTPOHHUKWY MpeaHA3HAYeHA i ydamuxcs 5-11 kimaccos
CpemHEHl MIKOJIbI, JKENMAIOUIMX OCBOMTh OCHOBBI JJIEKTPOHHKH. B  mporpamme
paccMaTpuBalOTCA BOMPOCH OCHOB AJIEKTPOJAMHAMUKH, CXEMOTEXHUKH, KOHCTPYUPOBAHHS
AIIEKTPOHHBIX YCTPOMCTB, MPOrPaMMHUPOBAHHUS MHUKPOKOHTpoJuiepoB. [Ipu paspaboTke
coJiep)kaHusl y4eOHOTO MaTepHualia, KOTOPBIM JTOJDKHBI OBIAJCTh YYAIUECs MHHUMAIBHO,
YUHUTHIBAJIMCh 3HAHUSI, TIOJIyYEHHbIE Ha YpoKax B oOmeoOpazoBarenbHol mkose. [Ipuyem
00BEM KaXIOTO0 NPEbIIyIIero Y4eOHOro »3JeMEeHTa JOCTaTO4YeH MJii YCBOEHUS
MOCJIEAYIOLIETO.

Cpoxk peanusaiiu mporpaMmmbl — 1 yueOHbI# roj (144 yueOHbIX yaca).

[TepuonnuHOCTH 3aHATHI 2 pa3 B HEACIIO MO 2 aKaJeMUYECKUX Yaca.

®opma 00ydyeHHs 10 MporpamMme — OuHasi. 3aHATUS MPOXOAIT B yueOHOW rpymre,
COCTaB TPYIIIbI MOCTOSHHBIA. OnTUMalibHas HamoJiHgeMocTh Tpynnbl — 10-15 genosek ,
T.K. W3y4aeMblil MaTepuayi SBISETCS TEXHUYECKH CIIOKHBIM, TpeOyeT TIIATEIbHOTO
COOJTIOICHNS TIPAaBHJI MO TEXHHUKE O€30MacHOCTH W 0c000 BHUMATEIHHOTO OTHOIICHUS K
TEOPETUYECKON M MPAKTUUECKON YAaCTH 3aHSITUWA CO CTOPOHBI YYalllMXCS W TEIaroros..
3aHATHS HOENATCS Ha TEOPETHUYECKYI0 W MpakTUYecKylo uacTu. Ha TeopeTmueckux
3aHATUAX y4alluecs U3yJaroT yCTPOMCTBO M MPUHIUIIBI PAOOTHI SJIEKTPOHHBIX KOMIIOHEHT
U CXEM, OCHOBBI KOHCTPYHPOBAHHMS M TEXHOJIOTMH DSJEKTPOHHBIX YCTpOHMCTB. B xome
MPAKTUYECKUX  3aHATHN  ydyalluecs BBIMIONHSAIOT  HECJIOXHBIE pacueThl  y3JI0B,
M3TOTaBIMBAIOT JJIEKTPOHHBIE YCTPOWCTBA, MPOBOMAST 3JIEKTPOU3MEPHUTENbHBIE PaOOTHI.
HaubGonee srdpdextuBHbiMU (hopmMamMu pabOTHI ¢ ydalIMMHUCS SIBISIIOTCS JIEKIus, Oecena,
paKTU4ecKre paboThl, MPOEKTHAs ACSTEIbHOCTb.

Lenbto mporpammbl «OCHOBBI 3JIEKTPOHUKW» SBJISETCS (POPMHUpPOBAHUE 3HAHUI B
00JacTu 3JEKTPOHUKH, HABBIKOB H3TOTOBJICHMS AJIEKTPOHHBIX YCTPOWCTB, YHUKAJIbHBIX
KOMIIETEHIIMI N300peTaTeNbCcTBa U MHKEHEPUHU U UX IPUMEHEHUE B MPAKTUYECKOM paboTe
U B TIPOEKTaX, MOJATOTOBKA K CaMOpeajIi3allii B YCIOBUSX PHIHOYHONW SKOHOMUKH.
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3anayu:
Obpazosamenvhoie:
BOCIIUTAHUE Y YYAIIUXCS CUCTEMHOTO MBIIICHHUS,
BOCIIUTAHUE UHTEPECA K DJIEKTPOHHOU TEXHUKE;
3HAKOMCTBO C OCHOBaMHU KOHCTPYHPOBAHUS 3JEKTPOHHBIX YCTPOUCTB,;
dbopMHupOBaHWE CHUCTEMBl 3HAHUW W YMEHHH, COCTAaBJISIONUX OCHOBHOE
coliepKaHue, TakKuX Kak (haKTbl, TEPMHUHBI, MOHATUS, MPUHIUIBI, CIOCOOBI Jesi-
TEIbHOCTH, B HAYYHOU 00J1aCTU « DJIECKTPOHHUKAY.
e (opmMupoBaHre HABBIKOB paOOTHI PyUYHBIM HHCTPYMEHTOM;
¢ (opMUPOBaHNME HABBIKOB Pa0OTHI C ANEKTPOHHBIMU KOMIIOHEHTAMU;
¢ (opmupoBanue crioco0oB MpeoOpPa3OBaATEILHOMN ACATEIHPHOCTH (PEPOTYKTUBHON U
TBOPUYECKOI) B MPOIECCE HM3TOTOBJICHUS HECIIOKHBIX 3JEKTPOHHBIX YCTPOWCTB U
paboThl C COOTBETCTBYIOIIEH TEXHUUECKOW JIOKyMEHTaluend (MpUHIUIUATbHbIC
CXEMBI, UepPTEKHU, OJI0OK-CXEMBI H T. I1.);
® (opmupoBaHHEe HCCIIETOBATEIBCKUX YMEHHUM, HAYYHOTO MUPOBO33PEHHUS,
® pacHIMpEHHE U YIIIyOJeHHE TEXHOJIOTMYECKOM MOATOTOBKH, OCYIIECTBISIEMOM B
HIKOJIE;
e (opmMupoBaHNEe HABBIKOB HEOOXOIUMBIX JIJISl IPOEKTHOU J€ATEIbHOCTH.
Pa3zsusarowue:
® yMEHHUE TUIAHMPOBATh PadOTy MO pealu3alliy 3aMbIcia, MPEABUACTh Pe3yibTaT U
JIOCTUTaTh €ro, NMpH HEO0OXOJAMMOCTH BHOCHTH KOPPEKTHBBI B IMEPBOHAYATBHBIN
3aMBbICET;
® pa3BUTHE YMEHHUS IUJIAHUPOBATH CBOU JCHCTBUA C Y4ETOM (pakTopa BPEMEHH, B
00CTaHOBKE C 3JIEMEHTaMU KOHKYPEHIUU.
® pa3BUTHE YMEHUS BU3YAJIbHOIO MPEACTABICHUS HHPOPMalUUU M COOCTBEHHBIX
IIPOEKTOB;
® pPa3BUTHUE MO3HABATEIHLHOW AKTUBHOCTH U CIIOCOOHOCTH K CaMO0Opa30BaHUIO.
® pa3BUTHE KOHCTPYKTOPCKOr0, TEXHOJIOTMYECKOTO U IKOHOMHYECKOTO MBIIUICHHS U
COOTBETCTBYIOIIUX CIOCOOHOCTEH;
® CO3JIaHME YCIIOBUW JUIsl Pa3BUTUS TBOPUECKUX CIIOCOOHOCTEH OOydarouuxcs ¢
UCIIOJIb30BAHUEM  MEXKIIPEAMETHBIX  CBsize  (MHpOpMaThKa,  TEXHOJOTHS,
MaTeMaTtuka, pu3uka).
Bocnumamenvnuvie:
® BOCHHUTAHUE TPYAOIIOOUS, OTBETCTBEHHOCTH, aKKYPaTHOCTH;
® BOCIUTaHHWE HHTEpeca K mpodeccusiM oO0JaCTH ANEKTPOHUKH B COOTBETCTBUM C
0CO3HaBaE€MbIMU COOCTBEHHBIMU CITIOCOOHOCTSIMU U YOEKIECHUSMU;
® BOCIIUTAHUE dTUKU IPYIIIOBOM pabOTHI;
® BOCIHTAaHHWE OTHOLIEHUH JEJIOBOrO COTPYAHUYECTBA, B3aNMOYBAXKEHUS;
® pa3BUTHE OCHOB KOMMYHUKATHUBHBIX OTHOIICHUN BHYTPH MPOCKTHBIX T'PYNN U B
KOJUIEKTUBE B LIEJIOM;
® BOCIUTAHHUE LIEGHHOCTHOTO OTHOIIEHUS K CBOEMY 370POBBIO;
® BOCIUTAHUE POCCUUCKOW TPaKIaHCKOW HMICHTUYHOCTH: MATPHOTHU3MA, JIIOOBU U
yBaxkeHus K OTeuecTBy, 4yBCTBA FOPIOCTH 3a CBOIO Pouny.



2. YYEBHBIN IIJTAH U COJAEPXKAHUE ITPOT'PAMMBI

YuyeOHBIN IJIAH

KosnyecTBo yacoB dopma
Ne Tema
Bcero | Teopus | Ilpakruka KOHTPOJIA
v -
1. | BBeaeHue B 3JIeKTPOHHUKY 12 6 6 CTHEIH
OTpocC
1.1 | Uctopus 3NE€KTPOHHON TEXHUKHU 1 1 - YerHbi
OTpoc
TexHuka 6€301MaCHOCTH MPU .
YcrHbI
1.2 | BBIMOJHEHUU AJIEKTPOMOHTAKHBIX 1 1 - ompoc
paboT
o IT
1.3 | DnexTpudeckuil TOK U €ro apaMeTpsl 2 1 1 pag;g:fgmﬂ
1.4 | 3mepeHune 2JIeKTPUUECKUX BEITUYMH 2 1 1 Hpaxririecicas
pabora
1.5 | DieKTpOHHBIE CXEMBI 2 1 1 Hpaxririccicas
pabora
IT
1.6 | MoaenupoBaHue 31EKTPOHHBIX CXEM 4 1 3 pasrreckal
pabora
TexHoJI0russ MOHTaXKA
2. . 26 3 23
3JIEKTPOHHBIX YCTPOICTB
2.1 | TexHonorus naku 2 1 1 Hpaxririecias
pabora
2.2 | HaBecHoOl MOHTax 2 1 1 Hpaxririecias
pabora
2.3 | [leyaTHblil MOHTAX 1 1 Hpaxruteckas
pabora
2.4 | COopka JIEeKTPOHHBIX y3JIOB 20 - 20
3. | DJeKTpOHHbIE KOMIIOHEHTHI 32 23
IT
3.1 | PesucTopsl 4 3 parTHiccKas
pabota
IT
3.2 | Kongencatopsl 2 1 1 parTHiccras
pabota
[IpakTnueckas
3.3 | Anoasl v cTaOUIUTPOHBI 4 1 3 paGora
3.4 | bunonspHble TPaH3UCTOPHI 6 1 5 Hparrireckas
pabora
3.5 | IlosieBblE TPaH3UCTOPBI 4 1 3 Hpartirieckas
pabora
IT
3.6 | Tupucropsl 4 1 3 parTHreckan
pabora
3.7 | [Ipubops! oToOpaxkeHust uHpopmanuu 4 1 3 Hpa;c;g::;xaa
3.8 | KomMmyTupytomye ycTponcTBa 2 1 1 Hpaxririecias
pabota
39 Karymku nHIyKTUBHOCTH U 9 1 [IpakTryeckas
"~ | rpanchopmaTopsl paGora
4. | U3mepuTeibHbIe IPHOOPHI 8 4 4
4.1 | AMnepMeTpsl 2 1 1 Hpaxririeckas
pabota
4.2 | BonbT™METpBI 2 1 1 Hpaxririeckas
pabota




4.3

OmMeTpsl

|

IIpakTrueckas

pabora
[IpakTnueckas
4.4 | Ocuumnorpadsl 2 1 1 paGora
5. | CxeMOTeXHHKA 22 6 16
5.1 | UcToyHUKM TUTaHUS 8 2 6 Hpaxruiccias
pabota
5.2 | DNEKTPOHHBIE YCUIIUTEIN 4 1 3 Hparririeckas
pabota
["'enepaTopbl rapMOHUYECKHUX [IpakTuyeckas
5.3 - 4 1 3
KosaeOaHui pabora
5.4 | UmnynbcHBIE yCTPOICTBA 6 4 Hparrirecias
pabora
6. | IIpoekTHas 1esiITeJILHOCTH 44 4 40
H3roroBieHue 31€KTPO
6.1 TOTOBIICHHE JICKTPOHHBIX 44 4 40 IIpe3enranus
YCTPONCTB IpOeKTa
Hroro | 144 35 109




Conep:xkaHue y4e0HO-TeMAaTHY€CKOT0 IIaHA

Pa3nen 1. BBeneHue B 3JIEKTPOHUKY

Tema 1.1. UcTopusi 3J1IeKTPOHHOM TEXHUKH

Vyammecst TOJKHBI
3HAMb:
® OCHOBHBIC ATaIlbl PA3BUTHUS JICKTPOHHON TEXHUKH;
® OCHOBHBIE BUbI JIEKTPOPATUOIIEMEHTOB,;
yMemy:
® COCTaBJISATH CXEMBbI JICKTPUUYECKUE TPUHIUITUAIIBHBIE;
® YUTaTh CXEMbI AJICKTPUUCCKHE MPUHIIMITHATBHBIE;

HcTopus pa3BUTHS 3JEKTPOHHON TEXHUKHU. DJIEKTPOHHBIE JIAMIIBI.
[TosmynpoBoiHUKOBBIE TPUOOPHIL. MIHTErpanbHble cxeMbl. OCHOBHBIE BUIbI 3JIEKTPOHHBIX
KOMIIOHEHT.

Martepuanbl 31eKTpOHHON TeXHUKHU. [[pOBOTHUKY, TUANEKTPUKH, TTIOTYITPOBOIHUKH.
IToCTOSHHBIN ¥ IEPEMEHHBIN TOK.

3HaKOMCTBO ¢ J1aboparopueil. O3HAKOMIIEHHE C TUIAaHOM padOThl Ha YYEOHBIN TOJ.

Camocmoamenvhas padboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, paboTa co
CIpPaBOYHOM HH(OpMaLUE.

Dopmbl KoHmMpoaA: ONpPOC.

Tema 1.2. Texnuka 0€30IaCHOCTHU NPH BHINOJHEHUH 3JIEKTPOMOHTAKHBIX PadoT

VYyamuecs T0JKHBI

3Hamb:
® IIpaBWJIa TEXHUKHU 0€30IaCHOCTH MPHU BBIMOIHEHUH IEKTPOMOHTAXHBIX padoT;
e (e3omnacHble NpUeMbl pa0OTHI € ANEKTPUUECKUMU LEMSIMH U JIEKTPONPUOOPaAMHU.
e [IpaBUJIa IPOTUBOIOKAPHON 0€30MacHOCTU

ymems.:
® COCTAaBJIATH CXEMBI NIEKTPUYECKUE IPUHLUITHAIIBHBIE;
® YUTATh CXEMbI DJIEKTPUUECKUE IPUHLIMITHATIBHBIE;

Ob6mue cBeeHus o 3IeKTpode3omacHocTr. [IoHATHE STEKTPUUECKOTO TOKA.
JleiicTBHE AIEKTPUIECKOTO TOKA HAa OPTaHM3M 4eloBeKa. TexHuKa 0€30MacHOCTH BO
BpeMsI 3aHATHH, TIPU BBITIOJITHCHUH DJICKTPOMOHTAXHBIX Pab0T. OCHOBBI
MIPOTHBOIIOXAPHOU Oe30macHOCTH. be3onacHble mpreMbl pabOThI € AIEKTPUICCKUMU
HETMSMH U 3JIEKTPONPUOOPaAMHU.

Camocmosamenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM UH(POpMAITHEH.

Dopmubl KOHMPOJISL: OTIPOC, TECT.



Tema 1.3. DiieKTpU4ecKHii TOK M ero napamMeTpbl

VYyammecs T0IKHBI
3HAMb:
® BH/IbI DJIEKTPUUECKOTO TOKA;
® OCHOBHBIC DJIEKTPUUECKHE BEJIMUUHBI U SIMHUIIBI UX U3MEPEHUS;
e (opmyiel 3akoHa OMa U pacdeTa dIACKTPUICCKON MOITHOCTH.

OCHOBHBIE JIEKTPUUECKHE BEJIMUUHBI: CUJIa TOKA, HAIPSHKEHUE, MOIITHOCTh, 4YaCTOTA.
Enunuiibl u3mMepeHus CUiibl TOKa, HAMPSXKEHUS, COMPOTUBJICHUS, MOIITHOCTH, YaCTOTHI.
®opmyibl 3akoHa OMa 1 pacdeTa dJIEKTPUIECKON MOIIIHOCTH.

CamocmosamenvHas paboma: COCTABICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MHGOpPMAIIMEH, pacyeT CONPOTUBIICHHS, MOHTAX CXEMbl, U3BMEPEHUE
AIEKTPUYECKUX BEJIMYKH.

Dopmbl KOHMPOJIA: TIpaKTUYECKas padoTa.

Tema 1.4. DjIeKTPpOHHBIE CXEMBbI

VYyammecs T0IKHBI
3HAMb:!
® OCHOBHBIE YCJIOBHBIE rpaduueckue 0003HaAUCHUS IEKTPOPATUOITIEMEHTOB;
® [O3UIMOHHBIE 0003HAYCHUS PIECKTPOPATNOIIEMEHTOB HA CXEMAX;
e mpaBmia 0QOPMIICHHUS CXEMBI AJIEKTPUUSCKON MPUHITUITHATILHOM;
yMemb:
® BBIUCPUYUBATH CXEMbI SJIEKTPUUECKUE MPUHIIUITUATIBHEIE;
® YUTATh CXEMbI DJICKTPUUECKUE MPUHIIUITHATBHBIE;

Cxema snekrpuueckas npuHiunuaisHas (93). YcemoBHoe rpaduyeckoe 0003HauYCHHE
(YT'O) sanexrpopaanodieMeHToB (OPD) Ha cxeMe 3JIeKTPUIeCKON TPUHIIUITHATBHOM.
[To3urmonHoe 0003HaAUCHHUE AICKTPOPATUOIIEMEHTOB Ha DJICKTPUICCKON CXeMe.

YcnoBuble rpaduueckue 0003HaAYCHUS COCTMHEHUH, TIEPEKIIIoUaTe ek, JIAMIIOUKH
HaKaJMBaHUs, pa3bEMOB, COITPOTUBIICHUH, TAIbBAHUYECKUX DJIEMEHTOB.

Hpaxmuqecmﬂ pa60ma «Bblqepqueaﬂue cxXemaovl 3Jl€Kmp1/l’{€CK012 npunuunuaﬂbnod».

Camocmosamenvuas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM UHQPOPMAIIMEH, COCTABICHUE CXEM.

Dopmbl KOHMPOJIAL: ONPOC, TECT.

Tema 1.5. U3mepenue 3JieKTPHYECKUX BeJIMYMH

VYyammecs T0IKHBI
3HAMb.
e (e3omnacHble MPUeMbl PAOOTHI € ANEKTPUICCKUMU EMSIMUA U U3MEPUTEITbHBIMU
npubopamu;
OCHOBHBIC AJICKTPUUECKUE BEJIMYUHBI U €AMHUIIBI UX U3MEPEHUS;
YCTPONCTBO aMIIEpMETPa U BOJIBTMETPA;
IpaBujIa BKIIOYEHHUS aMIIepMeTpa M BOJIbTMETPA B U3MEPUTEIILHYIO TIETIh;
MpaBuiia BKIIOUEHUS OMMETpa JIJIsl U3BMEPEHUS COMTPOTUBIICHNUS;
Ha3HAYCHUE U 00JIACTH IPUMEHEHUS OCIIIILIOTPadoB;
opraHsl yIpaBJIeHHs ociuiorpada;



e IpaBHJIa BKIIOUEHUS ocuuiuiorpada B CXeMy U3MEPEHUSI.
ymems:
e 1oAOUpaTh Mpenesibl U3MEPEHUSI aMIIEPMETPbI, BOJIbTMETPA U OMMETDA;
® U3MEPSTHh TOKH, HAMPSYKEHUS U COMPOTUBIICHUS;
® TIPOBOAMUTH HAOIOIECHUS U U3MEPEHUS OCIIIIIOrpadamu.

N3mepenune Toka. AMIepMeTpbl, MUUIMAMIIEPMETPBI, MUKPOAMIIEPMETPHI.
Bxirouenune amriepMerpa B LENb JUIsl U3BMEPEHUS TOKa. MHOronpeebHble aMIepMeTpa.

N3mepenue HanpsixeHus. BolbTMETpbl, MUJUIMBOJIBTMETPBI, MUKPOBOJIBTMETPBL.
BxiroueHne BOJIbTMETPA B LIETIb JIs1 U3MEPEHUS HAIIPsKEHUs. MHOronpeiebHbIe
BOJIbTMETPBL.

N3mepenue conpoTtrBiieHNs. BKIIFoueHnE OMMETpA JIJIS1 UBMEPEHUS COTIPOTUBIICHHUS.
MyJIbTUMETPHI.

Ocmunorpadsl: Ha3HaueHHe, Kaaccudukanys u o01acTu npuMeHeHus. Brimrouenue
ocyiorpada B U3MEPHUTEIBHYIO 11eTh. MI3MepeHre HanpsHKEHUS U BPEMEHHBIX
MHTEPBAJIOB CUTHAJIOB C IOMOIIIBIO OcIIuIIorpada.

Hpakmuqecmzﬂ pa60ma «H3Mepeﬁue CUJIbl MOKA C NOMOWbIO amnepmempay .
Hpakmuqecmzﬂ pa60ma «H3Mepeﬁue HANpANCEHUA C NOMOULbIO 60 1bImMMempa .

Ipaxmuueckasn paboma « M3mepenue conpomusienust ¢ NOMOUbIO OMMEMpPar.
IIpakmuueckas paboma «Hccredosanue popmul u napamempos CUHAaIa ¢ NOMOWbIO
ocyunnozpagay.

CamocmoamenvHas paboma: COCTABICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MHGOpPMAIIMEH, pacyeT CONMPOTUBIICHHS, MOHTAX CXEMbI, U3MEPEHUE
ANEKTPUUYECKUX BEIUYHH.

Dopmbl KOHMPOJIA. TIPaKTUYECKas paboTa.

Tema 1.6. MoaenupoBaHue 3J1eKTPOHHBIX CXeM

VYyammecs 10 KHBI
3HAMb!

® Ha3HAYCHHUE U BO3MOXHOCTHU MPOTPAMM MOJICTIUPOBAHUSI;

® OCHOBHBIE KOMaH/IbI MporpaMM MojieaupoBanus «Hauvana sneKTpoHUKN» 1
«Electronics Workbenchy:;

® OCHOBHBIC IMapaMeTPbl HACTPOUKHU JIEMEHTOB B ITporpammax «Hauvana
anexTpoHuku» u «Electronics Workbenchy;

® [paBuUjia COCAUHEHUS DJIEMEHTOB,

® [paBuUJIa U3MEPECHUS TapaMETPOB CXEM.

® COCTaBJIATHb MOACIIHN DJICKTPOHHBIX CXCM B IIpOrpaMmax «Hauana QJICKTPOHUKU)» U
«Electronics Workbenchy;

® [IPOBOAUTH HACTPOMKHU DJIEMEHTOB B IporpaMmax «Havasa 3JIeKTpOHUKN» U
«Electronics Workbenchy;

® [IPOBOAUTH U3MEPEHUS ITAPaMETPOB CXEM B Iporpammax «Hauaa 351eKTpOHUKN» U
«Electronics Workbenchy.

[Iporpamma «Hauana anektponuku». Uatepdeiic mporpammbl. OCHOBHBIE KOMaH/IbI
MeH10. OCHOBHbIE KOMIIOHEHTHI. Pa3menienue u HacTpoiika 35eMeHToB. CoeuHeHNe
31eMeHTOB. MI3MepeHurs ¢ TOMOIIBIO MYJIbTUMETPA.
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[Iporpamma ««Electronics Workbenchy». Matepdeiic mporpammel. OCHOBHBIE
KOMaH/1bl MeHI0. OCHOBHBIE KOMITIOHEHTHI. Pa3melieHre n HacTporiKa 371€MEHTOB.
CoenuHeHue 37eMeHTOB. M3MepeHus IeKTpUIEeCKUX BEJTHUUH.

Jlabopamopnas paboma «H3yuenue npoepammul « Hauana anexkmporuxun ».
Jlabopamopnas paboma «H3yuenue conpomueieHuti Mamepuaniosy.

Jlabopamopnas paboma «HMccaedosanue yeneii NOCMOAHHO20 MOKA 8 NPO2PAMME
Electronics Workbenchy.

Jlabopamopnas paboma «Hccaedosanue opmuvl u napamempos CUeHAIA ¢ ROMOUbIO
ocyunnoepaga 6 npoepamme «Electronics Workbenchy .

Camocmosmenvhasi pCléOl’l’lCl.’ MOJCIUPOBAHNC CXCMbI, UBMCPCHUC JJICKTPHUICCKUX
BCJIMYHUH, COCTABJICHHUEC OTUYCTA.

Dopmbl KOoHmMpOoJIA: IpaKTUUYECKas padoTa.
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Pa3znes 1. TexHOI0rHA MOHTAKA JIEKTPOHHBIX YCTPOIiCTB

Tema 1.1. TexHoJI0rus ManKu

Yyamuecs J0KHBI
3HAMb.
TEXHOJIOTHIO TIAlKH;
OCHOBHBIE BU/IBI AJICKTPOMOHTAXHBIX COSTMHCHUM;
TpaBujIa TEXHUKHU 0€30MMaCHOCTH TIPY BBIMTOTHECHUH MANKW;
0e30macHbIe MPUEMBI PAOOTHI C AJIEKTPOTIASIILHUKOM.
YCTPOMCTBO MAsIIbHUKA;

® Ha3HAYCHHE U BHUJIBI IPUTIOEB U (DITFOCOB;
ymemy:

® COCAMHSATH IPOBOJIA TIPH TIOMOIIIH ITAWKH;
MOJITOTOBUTH MPOBOJIA K MOHTAXKY,
OTIPEETATh KAYeCTBO MalKH,;
BEITIOJTHATH U30JIAIAIO COCTMHEHU;
KOHTPOJIMPOBATh KAYECTBO BBITIOTHAEMBIX PadoT.

DOU3NKO-XUMHAYECKUE Mporecchl npu mauke. [Ipumnoun. Ontocel.
YerpoiictBo nastibHUKA. [ToaroToBKa nasuibHUKA K padore. JlyxeHue.
TexXHOTOTMYECKUH MPOIIECC COSAUHEHUS MMPOBOJIOB Nalkoil. OCHOBHBIEC YCIIOBUS

KayeCcTBEHHOU naiiku. KOHTpOJIb KauecTBa MassHbIX COCTUHEHUM.
lIpakmuueckas paboma «llo02omoska 31eKmponasnbHuKa Kk pabomey.
Ipaxmuuecxas paboma « Coedunerue nposooos npu NOMowU NAUKU».

Camocmosamenvrasi pa60ma: COCTaBJICHUC OIIOPHBIX KOHCIICKTOB, MOHTAX IIPOBOJIO0B.

Dopmbl KOHMPOJIA. IPAKTUUYECKasl padoTa.

Tema 1.2. HaBecHOM MOHTAXK

VYyammecs T0IKHBI
3HAMb:!
e BH/IbI HABECHOTO MOHTAaXa,
e crocoObI COEIUHEHHNS BEIBOAOB DJIEMEHTOB;
yMemy:
® U3rOTABJIMBATH YJICKTPOHHBIC Y3JIbI C TOMOIIBIO HABECHOTO MOHTAXA;
® COCTaBJIATH MOHTA)KHEIE CXEMBI.

Crioco0bI MOHTaXka cxeM. IleyaTHbIN ¥ HABECHOW MOHTAXX. MOHTa)XHAas CXeMa.

HOI[FOTOBK& DJICMCHTOB OJIs1 HABECCHOT'O MOHTAaXKa. Crroco0bI KPCIJICHUA 3JICMCHTOB
IIpH1 HABCCHOM MOHTAXKC. CriocoObI COCAMHCHUSA JJICMCHTOB.

Ilpakmuuecxasn paboma « Coopka maxkema pe2yiamopa 060pomos 6eHMuIAmopa
HABECHLIM MOHMANCOM».
lIpaxmuueckas paboma « Coopxka makema Mueaiku Ha8eCHbIM MOHMANCOM».

CamocmosmenvHas pa60ma.‘ COCTABJICHHC OIIOPHBIX KOHCIICKTOB, BBIYCPYHNBAHUC
CXEM, MOHTaXK CXCMBI.

Dopmbl KOHMPOJIA. TIPAKTUIECKas paboTa.
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Tema 1.3. IleyaTHBIN MOHTAXK

VYyammecs 10 KHBI
3HAMb:

® BU/IbI IEYATHBIX ILJIAT;

® TEXHOJIOTHSI U3TOTOBJICHUS MEYATHBIX IUIAT;

e croco6b! (OPMUPOBAHUSA MTEYATHBIX TPOBOIHUKOB;
ymems.

® 13rOTAaBJIMBATH IICYATHBIC TUIATHI;

® BBINOJIHATH MOHTAX JIEMEHTOB Ha MEYaTHYIO IIaTY;

Buasl nevatnsix mat. OQHOCIONWHBIE U JBYXCIOWHBIC MT€YaTHBIE M1aThl. MaTepuabl
7uTst edaTHbIX maT. CTpykTypa nedatHeix miat. CrmocoOb! hopMHUPOBAHUS MTEUATHBIX
MIPOBOJIHUKOB.

TexHoJIorust U3roTOBIEHUS NevYaTHbIX MIaT. TpaBineHue. CBepiaeHUuE OTBEPCTUH.

TexXHOTOTUYECKUH MTPOLIECC MAWKU BBIBOJOB JIEMEHTOB Ha NIEYATHYIO ILJIATY.
®opMOBKa BBIBOAOB JIEMEHTOB JJIsl IEYATHOTO MOHTaka. [[ailka 371IEMEHTOB Ha EYaTHYIO
TJIaTy.

IIpakmuueckas paboma « Coopra neuamuozo y3nay.

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM UH(OpMaIUEH, MOAroTOBKa JOKJIAI0B U pedepaTos.

Dopmbl KOHMPOJIA. TIPAaKTUYECKas paboTa.

Pa3nen 2. DjeKTpOHHbIE KOMIIOHEHTBI

Tema 2.1. Pe3uctopni

VYyammecs TOIKHBI
3HamMb:

e OCHOBHbIE TUIBL, YI'O, MapKUpOBKY U apaMeTpbl pE3UCTOPOB,;

® YCTPOWCTBO IOCTOSIHHBIX, [IEPEMEHHBIX, IOJACTPOCUYHBIX PE3UCTOPOB,;

® [OATOTOBKY PE3UCTOPOB K MOHTAXKY, YCTAHOBKY U maunky Ha I1I1;
ymemy:

® OIpENENATh TUIl PE3UCTOPA U UX MAPKUPOBKY;

® [OJrOTOBKY PE3UCTOPOB K MOHTAXKY,

® YCTaHOBMTb, 3aKPENUTh, PACIIaATh PE3UCTOPHI HA MIEYATHYIO IUIATY.

Pe3ucTtopsl 1 UX npuMeHeHUE. Buabl pe3ucTOpOB: MOCTOSTHHBIE, IEPEMEHHBIE,
MO/ICTPOCYHBIE, TTOTYPOBOAHUKOBBIE (BAPUCTOP, TEPMOPE3UCTOP, POTOPEZUCTOD).
KoHcTpyK1ust MOCTOSIHHBIX M IEPEMEHHBIX pe3ucTopoB. OO03HAUEHNE PE3UCTOPOB B
aneKTpruueckux cxeMax. OCHOBHBIE XapaKTEPUCTUKU PE3UCTOPOB: HOMUHAIBLHOE
CONPOTHUBJIEHUE, IOMYCK, TOMYyCTUMAas paccerBaeMas MOITHOCTb. 3aBUCUMOCTh
COMPOTHUBJICHUS OT TEMIIEPATYPHI.

3akon Oma st yyactka 1enu. [lapannenbHoe u nociiejoBaTebHOE COEAMHEHHUE
conpotusieHuii. ®opmyna momnoctu. CiocoObl COETUHEHUS PE3UCTOPOB:
nocieA0BaTeIbHOE, MapaieabHoe, cMelanHoe. Pacuer o01ero conpoTuBIeHUs.

MapxkupoBka pe3uctopoB. OnpeeneHne napaMeTpoB pe3uCTOPOB MO LBETOBOM
MapKHUpoBKe. VI3MepeHre BETMYNHBI COPOTUBIIEHUS MYJIBTUMETPOM.

MoHTax 1 naiika pe3ucTopOB Ha IIEYaTHYIO IUIATY.
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IIpakmuueckas paboma « Onpeoenenue conpomueieHus pesucmopa.
Jlabopamopnas paboma «Hccredosanue denumens HanpaiCeHusy.

Camocmosmenvras paboma: 3an0JIHEHUE OTUYETa 110 JIA0OpaTOpHOU padoTe,
COCTaBJICHHE OTIOPHBIX KOHCIIEKTOB, padoTa CO CIpaBOYHOMN HH(OpMaIel, MOHTaX
CXEMbI, U3MEPEHHE IICKTPUUSCKUX BEIINIHH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 2.2. Konaencaropbl

VYyanmecs TOMKHBI
3HamMb:

e ocHOBHbIE TUMBI, YI'O, MapKUpOBKY U HapaMeTpbl KOHIAECHCATOPOB,

® YCTPOMCTBO IOCTOSIHHBIX, [IEPEMEHHBIX, IOJICTPOCYHBIX KOHJIEHCATOPOB;

® [IOJrOTOBKY PE3UCTOPOB U KOHIEHCATOPOB K MOHTAXy, YCTAHOBKY U nankKy Ha I1I1;
ymMemy:

® OIpENENATh TUIl KOHAEHCATOpa U UX MapKUPOBKY;

® [I0JIFOTOBUTH BBIBOJIbI KOHJEHCATOPOB K MOHTAXKY,

® YCTaHOBUTb, 3aKPEIUTh, pacHasiTh KOHACHCATOPHI HA NEYATHYIO TUIATY.

Konnencarops! u ux npumenenue. Kinaccudukaius u TUIIBI KOHJIEHCATOPOB. Buabl
KOHJICHCATOPOB: MOCTOSIHHBIE, IEPEMEHHBIE, ITIOJICTPOEUHBIE, FJIEKTPOITUTHUECKHE.
O603HavYeHNEe KOHIEHCATOPOB B AJIEKTPUUYECKUX cxemaX. KOHCTpYKIUS MOCTOSTHHBIX,
MIEPEMEHHBIX, TOACTPOCUYHBIX KOHIAEHCATOPOB.

OCHOBHBIE XapaKTEePUCTUKU KOHACHCATOPOB: HOMUHAJIbHASI €MKOCTb, TOMYCK,
pabouee HampsKEHUE.

CnocoObl coeIMHEHNs KOHJIEHCATOPOB: MOCIEA0BATENIbHOE, apaJlIesIbHOE,
cMelianHoe. Pacder o01ielt eMKOCTH MpU pa3IMYHbIX CIIOCO0aX COCTUHEHUS
KOHJICHCATOPOB.

MapxkupoBka KoHJIeHCaTOpoB. OrpeiesieHne eMKOCTH KOHJIEHCATOpa M0 MapKUPOBKE
Ha KopIIyce.

Momnrax u naiika konaencatopos Ha III1. TectupoBanue koHaeHCcaTOpOB. M3Mepenue
E€MKOCTH U3MEPUTEIILHBIMU TIPUOOPAMH.

Ipakmuueckas paboma « Onpeoenenue emKocmu KOHOEHCamopa no MapKupogKey.
IIpakmuueckas paboma « Monmasic KOHOeHCamopa Ha NeYAMHYI0 NIAMY».

Camocmosamenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM UH(OpMAIEt, MOHTAX CXEMBI.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padboTa.

Tema 2.3. Iluoabl 1 cTAOWINTPOHBI

Yyamuecs IT0KHBI
3Hamo:
KJIacCU(UKAIIMIO JUO0JIOB U CTAOUIIN3aTOPOB;
YT'O nonynpoBOHUKOBBIX JUOJIOB U CTAOMIIN3ATOPOB,;
KOHCTPYKIIMU MOJTYIIPOBOJHUKOBBIX TUOIOB;
OCHOBHBIE TTapaMeTPhl IUOJI0B U CTA0OUIIN3aTOPOB;
MapKUPOBKY JUOJIOB U CTAOMIIN3aTOPOB,
npaBujia TECTUPOBAHUS TUOJIOB U CTA0MIM3aTOPOB,;
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CXEMbI BKJIIOUCHUS TUOJIOB;
0COOEHHOCTH MOHTa)ka M manku nuoaoB Ha I1I1;
BOJIbTAMIIEPHBIC XapaKTEPUCTUKU TUOJ0B U CTAOUITUTPOHOB;
MPUHITUT pabOTHI TAPAMETPUUECKOTO U KOMIICHCAIIMOHHOTO CTa0bmIM3aTopa
HaNpSHKEHHUS.
ymems:
® BBIMNOJHATH TECTUPOBAHUE MMOTYIPOBOIHUKOBBIX IMOJIOB U CTAOMIIUTPOHOB,;
e B JIA0OPATOPHBIX YCIOBHUSAX CHUMATh XapaKTEPUCTUKH IMOJTYyIIPOBOITHUKOBBIX
JINOJIOB;
® T'OTOBHUTH K MOHTAXy, YCTAHABJIMBATH U pacrnauBaTth quoasl Ha [111;
® T10JIb30BATHCS CIIPABOYHON MH(pOpPMAIUEH.

[TonsiTue o nomynpoBogHUKax. CBOKMCTBA U BUIBI TOJIYIPOBOJHUKOB.
Kiaccuduxanuys nosynpoBOIHUKOBBIX IPHOOPOB.

YerpoiticTBO 1 pUHLIMN padOThI OJIYITPOBOAHUKOBOTO MO 1a. P-N-Tiepexoa. BoibT-
aMIlepHasl XapakTepucTuka auoja. Cxemsl BKIOUCHHS A1010B. [Ipsimoe u oOpaTHOE
BKJIIOUCHHE JUOJIA.

Knaccudukanus norynpoBOAHUKOBBIX JUOJOB. BEITPSIMUTEIIBHBIC TUOIBI,
CTaOMJIUTPOHBI, CTAOUCTOPHI, BapuKamnbl. O0JaCTH MTPUMEHEHUS MOTYTPOBOTHUKOBBIX
JINOJIOB.

OcHOBHBIE TApaMeTPbI IMOA0B. MapKUpoBKa AUOIOB.

[IpaBuna tectupoBanus 11oa0B. OnpeaeaeHne OCHOBHBIX MapaMeTPOB TUOIOB.
Y cTaHOBKa OJTYyIPOBOJAHUKOBBIX 110A0B Ha [1I1.

BonbramnepHnas xapakrepucTrka cTabUIuTpoHa u ctabucropa. OCHOBHBIC
rmapaMeTpbl cTabuIuTpoHa. CXeMbl BKIIFOUCHHUS CTAOMIIUTPOHA U CTabuCTOpAa.

Ilpakmuueckas paboma «lIposepka ucnpagnocmu ouooa.

IIpakmuueckas paboma « Onpeoenenue b1860008 OUOO08).

Jlabopamopnas paboma «Hcciredosarue cxem 8KAOUEHUS OUOOA»

Jlabopamopnas paboma «Hccredosanue 801bmamnepHol Xapakmepucmuxku ouooay.

Camocmosamenvuas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM UHPOpMAIIMEH, MOHTaX CXEMbl, U3BMEPEHUE AIEKTPUUECKUX BEITUYHH.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Tema 2.4. BunoJisipHble TPAH3UCTOPDI

VYyammecs q10JDKHBI

3HamMb.

KJ1accu(uKaImo OUTIOISIPHBIX TPAH3UCTOPOB,

MPUHITUT JICUCTBUS OUTOSPHBIX TPAH3UCTOPOB;
KOHCTPYKITUU OHMTOJISIPHBIX TPAH3UCTOPOB,;

CXEMBI BKITFOUCHHS M XapaKTCPUCTUKH OUITOJISIPHBIX TPAH3UCTOPOB,
OCHOBHBIE TTapaMETPhI OUMOJISIPHBIX TPAH3UCTOPOB;

YT'O OumnonsipHbIX TPAH3UCTOPOB,

MapKUPOBKY OUIOJIIPHBIX TPAH3UCTOPOB;

IpaBujia TECTUPOBAHUS OUTIOJIIPHBIX TPAH3UCTOPOB;
O0COOEHHOCTH MOHTaXa M MaliKu OUTIOJIIPHBIX TPAH3UCTOPOB;
ymemy:

® pasnuYaTh THUIIBI, MAPKUPOBKY OUITOISPHBIX TPAH3UCTOPOB.
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BBITNIOJIHATH TECTUPOBAHNE OUIIOISIPHBIX TPAH3UCTOPOB;

TrOTOBUTH K MOHTAXXY, YCTaHABIIMBATh U PACMIaWBATh OUIIOJISIPHBIE TPAH3UCTOPHI HA
[T

M0JIb30BATHCS CIIPABOUYHOM MH(pOpMAIIUEH.

Tpanzuctoppl. DyHKIINH B JIEKTPOHHOU TEXHUKE.
bunossipabIe TPAH3UCTOPBI: YCTPOUCTBO, IPUHLMIT JEHCTBUSA, OCHOBHBIE ITAPaMETPHI,
VYT'O. Tunsl TpaH3ucTOpOB: n-p-N, p-N-p.

Pe

KUMBI PaOOTHI OUTIOJSIPHBIX TPAH3UCTOPOB: HACBILICHUS, OTCEUKH, AKTUBHBIH.

CxeMbl BKIIIOUEHUS OunossipHbIx Tpan3uctopos (O3, Ob, OK).
Hcnonb30BaHne OUITOISIPHBIX TPAH3UCTOPOB B KAUECTBE KITFOYA.

lIpakmuueckas paboma « Moumasic mpan3ucmopos Ha NeYamHyio niamyy.

lIpakmuueckas paboma « Onpeoenenue ucnpasHocmu OUNOJISAPHBIX MPAHIUCTIOPOBY

lIpakmuueckas paboma « Onpeoenenue 0CHOBHbIX NAPAMEMPOE8 MPAHIUCTIOPOBY.

IIpakmuueckas paboma « Onpeoenenue bl860008 MPAHIUCOPOB).

Ipaxmuueckas paboma « OnpedeneHue xapakmepucmux OUNnoIAapHoO20
MPaH3UCmopay

IIpakmuueckas paboma « Coopra newamuo2o y3ia Ha OUNOIAPHLIX MPAHIUCMOPAX »

Camocmosamenvuas paboma: cOCTaBICHHE ONOPHBIX KOHCIIEKTOB, padoTa co
CIIpaBOYHOM UHPOpMAIIMEH, MOHTaX CXEMbI, U3BMEPEHUE AIEKTPUUECKUX BEITUYHH.

Dopmbl KOoHmMpoJis: IPaKTUIECKas padoTa.

Tema 2.5. IlosieBble TPAH3UCTOPHI

anumeca JOJIZKHBI

3HAmMb.

ymemn:
[

KJIACCU(PUKALIUIO MOJIEBBIX TPAH3UCTOPOB;

IIPUHIUI IEUCTBUS NOJIEBBIX TPAH3UCTOPOB;

KOHCTPYKIMU TOJIEBBIX TPAH3UCTOPOB,;

CXEMBbI BKJIFOUECHHS U XapaKTEPUCTUKHU ITOJIEBBIX TPAH3UCTOPOB;
OCHOBHBIE ITAPAMETPHI MOJIEBBIX TPAH3HCTOPOB;

YT'O noseBbIX TPaH3UCTOPOB;

MapKHUPOBKY IOJIEBBIX TPAH3UCTOPOB,;

IpaBuiia TECTUPOBAHUS MTOJIEBBIX TPAH3UCTOPOB;

0COOEHHOCTH MOHTa)Ka M MallKu MOJIEBBIX TPAH3UCTOPOB;

pa3nuyaTh TUIbI, MAPKUPOBKY MOJIEBBIX TPAH3UCTOPOB.
BBITOJIHATH TECTUPOBAHUE TOJIEBBIX TPAH3UCTOPOB;

TOTOBUTH K MOHTaXYy, YCTAHABJIMBATh U paclanuBaTh MOJIEBbIE TpaH3UCTOPHI Ha 111
MOJIb30BATHCS CITPAaBOYHON WH(MOPMAITUEH.

[ToseBbie TpaH3UCTOPBI.

[ToneBbie TPAaH3UCTOPHI C YIPABISIONIMM P-N-TIEPEX0JIOM: YCTPOMCTBO, MPUHIIUIL
nercteus, YI'O, XapaKTEpUCTHKY.

[ToneBbie TPAaH3UCTOPHI C U30JIUPOBAHHBIM 3aTBOPOM: YCTPONCTBO, MPUHLIUIT
nevctus, YI'O, xapaktepuctuku. MIT-Tpan3uctopel. MOII-TpaH3ucTOpBI.
KoMIummMeHTapHble TPaH3UCTOPBI.
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CxeMbl BKITFOUEHHS MOJIEBBIX TPaH3UCTOPOB. OCHOBHBIE TAPAMETPHI U
XapaKTEPUCTHUKU ITOJIEBBIX TPAH3UCTOPOB.

IIpakmuueckas paboma «HM3yuenue ceoucme noyegvlx MpaH3uCmoposy.
lIpakmuueckas paboma « Coopka neuamuozo y3ia Ha noJiegblx MmpaH3ucmopaxy.

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(OpMAIEl, MOHTaX CXEMBbI, U3MEPEHHUE IIIEKTPUUECKUX BETUUHH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 2.6. TupucrTopsl

VYyamuecs q0JKHBI

3HAMb:

KJIACCU(PUKALIUIO TUPUCTOPOB,;

IIPUHLAI IEUCTBUSA TUHUCTOPA, TPUHUCTOPA, CHMHACTOPA,;

KOHCTPYKLMU JUHUCTOPA, TPUHUCTOPA, CHMUCTODA,;

CXEMBbI BKIIFOUCHUS U XapaKTEpUCTUKU JUHUCTOPA, TPUHUCTOPA, CUMUCTODA,
OCHOBHBIE ITapaMeTPhl TUHUCTOPA, TPUHUCTOPA, CHMHUCTOPA,;

YT'O punucropa, TPUHUCTOPA, CHMUCTOPA;

MapKUPOBKY AUHUCTOPA, TPUHUCTOPA, CHMUCTOPA;

IIPaBWJIa TECTUPOBAHUS JUHUCTOPA, TPUHUCTOPA, CHMUCTOPA;

O0COOEHHOCTH MOHTaXa U Mailku JUHUCTOPA, TPHHUCTOPA, CAMUCTOPA,;
ymemn.:

® pasnuyaTh THUIIBI, MAPKUPOBKY AUHUCTOPA, TPUHUCTOPA, CHMHUCTOPA.

® BBINOJHATH TECTUPOBAHUE TUHUCTOPA, TPUHUCTOPA, CUMUCTODA,;

® TOTOBUTH K MOHTaXy, YCTAHABIUBATH TUHUCTOPBI, TPUHUCTOPBI U CUMHUCTOPBI.
® [10JIb30BaThCA CIIPABOYHON UH(POpMALIUEH.

Knaccudukanus TupucTopos.

JIMHUCTOPBI (TUOHBIC THPUCTOPBI): YCTPONUCTBO, IPUHIIMIT ICHCTBHS, YCIIOBHBIC
o0o3HaueHus. BonbramnepHas xapaktepucTuka JuHUCTOpa. OCHOBHBIE TApaMeTpPbl
auHUCTOpa. CXeMbl BKIIFOUEHHUS TUHUCTOPA.

TpuHHCTOPBI: YCTPONUCTBO, MPUHIIHI JIEHCTBUSI, YCIOBHBIE 0003HAUCHHSI.
Bospramnepnas xapakrepuctuka TpuHUCTOpa. OCHOBHBIE TAPAMETPBI TPUHUCTOPA.
CxeMBbl BKIIFOUECHHS] TPUHUCTOPA.

CUMUCTOPBI: YCTPOMCTBO, IPUHLUII JIEUCTBUS, XapaKTEPUCTUKH, YCIIOBHBIE
0003HAYCHMS, CXEMBI BKIIIOUCHMUS.

lIpakmuueckas paboma «Hccredosanue pabomel mupucmopar
lIpakmuueckas paboma « CoOopra cxemvl Ha MUPUCTOPAXY

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(pOpMAIUEH, MOHTaXX CXEMBI, U3MEPEHHUE AICKTPUUSCKUX BEITUIHMH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 2.7. [IpuGopsl oTOOpakeHus nHGopMaLUH

VYyamuecs T0MKHBI:
3Hamo:
e BHIbI TPUOOPOB 7151 OTOOpaKEeHU UHPOPMAITUH;
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® YCTPOMCTBO Y IIPUHLHNII IEUCTBUSA HHIUKATOPOB;
ymemnw:
® [IOJIKJIFOYATh CXEMBI YIPaBIEHUS AJIs NpUOOPOB 0TOOpakeHUsI MH(POPMALIUK.

Kiaccuduxkanus u o01ue xapakTepuCTUKH TPUOOPOB JIJIsE 0TOOpaKeHUS
uH(bOpMaInu.

Y CTpONCTBO M MPUHLMI IEUCTBUS Ia30paA3PSAAHBIX, KUIKOKPUCTATUINYECKHUX,
AIIEKTPOJIFOMUHECIIEHTHBIX U MOIYIPOBOAHUKOBBIX HHIUKATOPOB.

CxeMbl BKIIIOUEHUS CBETOIUOTHBIX HHAUKATOPOB.

Jlabopamopnas paboma «Hccredosarnue pabomsl noiynpo8oOHUKOBO2O
Cc8emMoouU00ay.

lpaxmuueckas paboma «Monmasic cxemvl Ha c8eMOOUOIAX)

Camocmosimenvhas paboma: COCTaBICHUE OIIOPHBIX KOHCIIEKTOB, paboTa co
CIPaBOYHOM MH(POpPMAIEH, MOHTaX CXEMBbI, H3MEPCHHUE JICKTPUUCCKUX BEITUYHH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 2.8. KomMyTHpYyI01IMe yCTPOiCTBA

VYyamuecs 10JKHBI
3Hamb:
® OCHOBHBIE THIIBI IEPEKIIFOYATEIEN U BBIKJIFOUATENEN, UX OCHOBHBIE ITAPAMETPHI.
® OCHOBHBIE THIIBI Pa3bEMOB, UX IPUMEHEHUE.
® KOHCTPYKLHIO JIEKTPOMArHUTHBIX, ITOJIAPU30BAHHBIX, MATHUTOYIIPABIIAEMBIX
pexe;
ymemsw:
® INPHUMEHATH U MOHTHPOBATH PA3HBIE TUIIBI EPEKIIOYATENICH U BBIKIIOYATEIICH,
® INPUMEHATH U MOHTHPOBATH PA3BEMBI PA3HBIX KOHCTPYKIIH.
® I[10JIb30BAThCs PEJle U MOHTUPOBATH UX B CXEMY,
® OIpENEsATh IApAMETPHI PeIle

TuIbl nEpEKITIOYaTeNIe U BBIKIIOYATENICH: KHOITOYHBIE, TaJIETHHIE,
MUKpoOInepekaoyaTenu, Tymonepsl. YI'O, MapkupoBKa nepexiovaTeiei.

Pa3znémpl, kinaccudukanus, YI'O, MapkrpoBKa, MPUMEHEHHUE.

Turmel pene, ux kKoHCTpyKUMs, Y1 'O, MapkupoBKa, mapameTpsl, IPUMEHEHUE,
KJaccu(ukanus pese 1no NpuHIUIY JeHCTBUS U Ha3HAYECHHUIO.

IIpaxmuueckas paboma «3Hakomcmeo ¢ pabomoti peney.
Ipakmuueckasn paboma « Moumasic nepexnouamereiiy
Ilpakmuueckas paboma «Pacnatika xabens Ha pazvemy»

CamocmoamenvHas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(OpMaIHEH, TOArOTOBKA IOKJIAIOB U peeparoB, H3MEpPEHUE
AJIEKTPUYECKUX BEJIUYMH.

Dopmbl KoHmpoJis. IpaKTHIECKas padoTa.

Tema 2.9. KaTtymiku HHIYKTUBHOCTH U TPaHcGopMaTopbI

Yyamuecs JTOJKHBI:
3HAMBb:
® OCHOBHBIEC TUIHI OOMOTOYHBIX TIPOBOJIOB;
® 0COOEHHOCTH KaTyIIeK HHIYKTUBHOCTH, TPAHC(POPMATOPOB U APOCCEIEH;
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BUJIbI TPAHC(HOPMATOPHOM CTaNU TSl CEPACYHUKOB;
MPUMEHEHUE, SKPAHUPOBAHKUE TPAHC(POPMATOPOB U JPOCCEINEH;
THUIIBI HAMOTKH, UX JOCTOMHCTBA U HEJJOCTATKHU;
e CcrocoObI MPOBEPKU UCIPABHOCTH TpaHC(HOpMATOpa U IPOCCEisl, KaTyIIeK;
ymemsy:
® U3TOTaBIUBATh, UBMEPATh U PETYIUPOBATh UHIYKTUBHOCTD KATYIIKH,
TpaHchOpPMaTOPBI U JPOCCETH;
® KpEMUTh JPOCCENU U TPAHCPOPMATOPHI HA IIACCH.
® TIPOBEPSTH UCIPABHOCTH TpaHCPOpPMATOPA, APOCCENs, KaTyIIIEK;

Karymmku nHIyKTUBHOCTH THUIIBI, KOHCTPYKITUSA, TpuMeHeHue. Kinaccudukanms
0OMOTOYHBIX MPOBOJIOB.

Tpanchopmaropsr u apoccenu BU u HY. [Ipoccenu s GriIbTpoB HCTOUHUKOB
nuTaHus. MaTtepuansl cepJIeYHUKOB I TpaHcpopmaTopoB U apocceneit BU u HY.

Tunet cepaeunnkoB. CriocoObl cOOpKHU cepaeuHruKoB. CUIIOBBIE TPaHCPOPMATOPHI U
aBTOTPaHCPOPMATOPHI.

Bunbt HamoTku oOMoTOK. M30ms1imonHble MaTepraisl oOMOTOK. [IpoBepka
UCIIPaBHOCTH TpaHC(HOPMATOPOB U APOCCENCH.

lIpakmuueckue pabomsi «H32comoenenue Kkamywku UHOYKMUEGHOCMUY.
lIpakmuueckue pabomsl «IIposepka odmomox mpancgopmamopa»

Camocmosmenvras paboma: COCTaBIECHUE ONIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(POPMALIMEN U CTaHIapTaMU, U3MEPEHUE MIEKTPUUECKUX BEJIUYUH.

Dopmbl KOHMPOJIA. IPAKTHYECKas padoTa.

Pa3znen 3. UBSMEPUTEJIBHBIE ITPUBOPbBI
Tema 3.1. AMnepMeTpbI

Yuyarmecs: JOJKHBI:
3HamMb:
® YCTpOICTBO aMIIEPMETPA;
e MpaBujia BKIIOYEHUS aMIIEpMETPa B U3MEPUTEIBHYIO 11€TIb;
e (Qopmynbl A pacuera UryHTa.
yMemy:
® 10AOUpaTH MPEAEIIbl U3MEPEHUST aMIIEPMETPHI;
® U3MEPATHh TOKU C TOMOIIBIO aMIIEPMETPA;
® PACCUUTHIBATH COMPOTUBIICHUE IITYHTA.

VYerpoiictBo 1 puHIMN padoTsl amiepmetpa. Lllynr. U3mepenne Toka.
AMrnepMeTpel, MUJITMaMIIEPMETPBI, MUKPOAMIIEPMETPBI. BKiTtoueHrne aMriepMeTpa B LENb
IUIsl U3MEpEeHus Toka. MHoronpeaenbHble amnepmerpa. Pacuer myHra mid amnepmerpa.

Ilpakxmuuecxas paboma «MzmepeHue cuivbl moxa ¢ NOMOWbIO AMREPMEMpPay.
Jlabopamopnas paboma «Pacuem wiyHnma 0151 amnepmempay.

CamocmosmenvHas paboma: COCTaBIIEHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(GOPMAIINEH, paCYET CONPOTHBIICHHS, MOHTAX CXEMbI, U3MEPECHUE
AJIEKTPUYECKUX BEJIMYHH.

Dopmbl KOHMPOJIA. IpaKTUYecKas padorTa.
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Tema 3.2. BoabT™MeTpBI

VYyamuecs JOJKHBI:
3HAMb.

® YCTPOMCTBO BOJIBTMETPA,

e TIpaBHJIa BKIIOUEHUS BOJBTMETPA B U3MEPUTEIILHYIO IICTIb;

e (opmymsl s pacdera 106aBOYHOTO COMPOTUBIICHUS.
ymemy:

® 110JI0MPATh NIPE/IEITBl H3MEPECHHS BOJIBTMETPBL;

® U3MEPSThH HAMPSIKCHUS,

® PACCYUTHIBATH JOOABOYHOE CONPOTUBIICHHE.

Y CcTpolcTBO ¥ IPUHITUT pabOTHI BOJIBTMETpA. J[06aBOUHOE CONMPOTHRIICHHE.
N3mepenune HanpshkeHus. BonbTMeTpbl, MUJUTMBOIBTMETPBI, MUKPOBOJIbTMETPHI.
BxuiroueHnne BoabTMETpA B LEND U1 U3MEPEHUS HANIPSKEHUA. MHOTONpeAeIbHbIC
BOJILTMETPHI. PacueT 106aBOYHOTO COMPOTUBIICHUS AJI BOJBTMETpA.

IIpakmuueckasn paboma «M3mepeHue HanpsxiceHus ¢ NOMOWbIO BOTbIMMEMPAy.
Jlabopamopnas paboma «Pacuem 006asouHo2o conpomuenenust 01 80J1bMMempay.

CamocmoamenvHas paboma: COCTABICHUE OTMIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MHGOpPMAIIUEH, pacyeT CONMPOTUBIICHHS, MOHTaX CXEMbl, U3MEPEHUE
ANEKTPUUYECKUX BEIUYMH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 3.3. OMMeTpHI

VYyamuecs: JOJKHBI:
3HamMb.

® YCTPOWCTBO OMMET)A,;

® [paBuUiia BKIIOYEHUS OMMETPA JIJIsi U3MEPEHUS CONPOTUBIICHHUS,
ymemy:

® 110A0UpaTh MIPENEIIbl U3MEPEHUSI OMMETPA;

® U3MEPSATH CONPOTHUBIICHUS;

YerpoiicTBo 1 puHIMT paboTel omMmeTpa. M3mepenue conpoTtusieHus. BkitoueHue
OMMETpa ISl UBMEPEHUS CONTPOTUBIEHUSA. MyIbTUMETPHI.

HpaKWlZ/II{QC’KCl}l pa60ma ((HS’MepeHue CONnpomueeHUsl ¢ NOMOUWbIO OMMempay .

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(pOpMAIEH, MOHTaX CXEMBI, U3MEPEHUE ICKTPUUSCKUX BEITUINH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.
Tema 3.4. Ocuuiiiorpagmsi

VYyamuecs 10/KHBI:
3HaMb.
® Ha3HA4YeHHE U 00JIACTU MPUMEHEHUS OCIIILIOTpadoB;
BUJIBI Pa3BEPTOK;
BU/Ibl U HA3HAUEHHE CHHXPOHU3AIUH;
OpraHbl yIpasiieHus: ocuusuiorpada;
IpaBuiia BKIIOUYEHUS OCIULIOrpada B CXeMy U3MEpEHUsI.
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® 0COOCHHOCTH JIBYXJIy4€BOI'O U IByXKaHAJIbHOTO ocuusuiorpada;
ymemy:
® IIPOBOAMTH HAOJIIOEHUS U U3MEPEHUS OCIIIITIOrpadamH.

Ocuumiorpadsl: Ha3HaAYEHHE, KIIaCCU(PUKALIMS U 00J1aCTU IPUMEHEHUS.
VYmpoieHHas cTpykTypHas cxema ocuniorpada. OCHOBHBIC TEXHUYECKUC
XapaKTEePUCTHKH ocIuuiorpada.

[TpuHIMI TOTyYeHUs: BUAUMOTO N300paxeHus curHana. Pa3septka B ocimiorpade.
Bunbl pa3BepTKU: HENpepbIBHAS JIMHEWHASI, HEPEPBIBHAS KPYToBas, X ayllas, pa3oBas
(omHOKpatHas). Kanmubparops! ocimmorpamm. Heo0xo1mMocTh CHHXPOHU3AIUH, BHIBI
cuaxponusanuu. JKaymias pazseptka. Ee ocoOeHHOCTH U mpuMEHEHHeE.

JIByXiyueBble U AByXKaHaJIbHbIE OCIIMILTOTpadBbI.

Bxitouenue ocumiiorpada B MU3MEpUTENbHYIO 1elb. Mi3MepeHne 4acToThl U
BPEMEHHBIX HHTEPBAJIOB C MOMOIIBIO OocIHILIorpada.

IIpakmuueckas paboma «lloozcomoexa ocyunnoepagha k pabomey.
IIpakmuueckas paboma «Hccredosanue popmol u napamempos CUHAIA ¢ NOMOUWbIO
ocyunnozpagay.

Camocmosamenvhas paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, padoTa co
CIIPaBOYHOU JIMTEPATYPOH, IPOBEICHUE W3MEPEHUM.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Pa3zgea 4. CXEMOTEXHUKA

Tema 4.1. UCTOYHMKY NMUTAHUSA

VYyammecs TOMKHBI
3HamMb.
OCHOBHBIE BU/Ibl HICTOUHUKOB MTUTAHMUS;
YCTPOMCTBO U MPUHIUN AEUCTBUS XUMHUUECKUX UCTOYHUKOB IMUTAHUS;
0COOEHHOCTH PUMEHEHHS] XUMUYECKUX NCTOUHUKOB TUTAHMUS;
CTPYKTYPHYIO CXeMy JTUHEHHOTr0 OJI0Ka MUTaHMS,
OCHOBHBIE NTapAMETPbl UCTOUYHUKOB MUTAHNUS;
METOJMKY YIPOLIEHHOI'O pacueTa y3JI0B JIMHEHHOTo OJI0Ka MUTaHUS.
KJIACCU(PHUKALIMIO BBIPSIMUTEIEH;
TIPUHIIAT ASWCTBUS OAHO(DA3HBIX OJHO- M JBYXITOIYIEPHUOIHBIX BBIIPSIMUTENICH;
INPUHLIUI JEHCTBHUSI MOCTOBOTO BBIIPSIMUTEIS;
KJIAaCCU(DHUKAINIO CTIKUBAIOIIUX (PUIBTPOB;
TMPUHIUT PAa0OTHI GUIBTPOB TS CTIIAKMBAHUS MTyTbCAIUi;

® BpPEMEHHBIE IUArPAMMBbI CTJIAKHUBAIOIINX (PUIIBTPOB;
ymemn:

® COCIUHATH XUMUYECKUE UCTOYHUKH MUTAHUS;
MIPOM3BOJIUTH YIIPOIICHHBIN pacdeT BBHITIPSIMHATETIS.
BBIOMpATh TMOJBI C 3aIaHHBIMH TTapaMeTPaMu JJIsl BBITPSIMUTES;
BBITIOJIHATH MOHTAX BBITTPSIMUTEIIS.
BBITOJIHATH YIPOIIEHHBIN pacyeT y3/10B JUHEHHOro 0JI0Ka MUTaHUS;
UCCJIEIOBATh MMapaMeTPhl CTIIAKUBAIOIIUX (DUITBTPOB;
BBIOMPATH (PUIIBTPHI;
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e BEIOMpaATh CTAOMIIMTPOHBI JIJISl CTAOMIM3ATOPa HAMIPSIKECHHUS,
® BBINOJIHATH YIPOLUIEHHBIN pacyeT CTa0MIN3aTOpa HAPSHKEHNUS.

Knaccudukanys uCTOYHUKOB TUTAHUSI.

["anbBaHMUYECKUE PTIEMEHTHI. BUIBI FralbBAHUYECKUX AJIEMEHTOB. Y CTPOMCTBO
raJbBaHUYECKOTO 31eMeHTa. [IoHsTHE O BHYTPEHHEM CONIPOTUBJIEHUN U EMKOCTH 3apsa.
AKKYMYJISAATOPBI. Y CTPOMCTBO aKKYMYJIATOpa. BUIBI aKKyMyJISITOPOB.

CTpyKTypa JIMHEHHOTO OJIOKA TUTAHUSI.

Brempsavurenu. Haznauenue, knaccuukanms, OCHOBHbIC TApaMETPHI.
OpxHonoMynepruoAHbIN BEITPAMUTENb. [I[pUHIMNI 1€HCTBHS OQHOIOIYIEPHUOIHBIX
BBINIPSIMUTEIICH. BpeMeHHbIe TrnarpaMMbl TOKOB U HanpspkeHUu. MocToBas cxema
BbIIpsAMUTENS. [[puHINIT 1EHCTBUSI MOCTOBOM CXEMBI BBIITPSIMUTEIIS, BDEMEHHBIE
IUarpaMMbl TOKOB M HAMPSDKEHUI. Y IPOIIEHHBIN PacyeT BBIIPSAMUTEIS.

CraaxuBaroiue GUiIbTpbl: KilaccuPuKaiys, IpUHIUI padoThl, BDEMEHHbIE
JyarpaMMbl TOKOB W HallpspDKeHUH, mapameTpbl. EMkocTHON unbTp. MHIYKTUBHBIN
¢bunpTp. PesucropHo-emxocTHOM GuibTp. PesucropHo-uHAYKTUBHBINA QuibTp. I'-
oOpasznbie u [1-o0pa3Hbie GUIBTPHI.

[TpunHumn paboTsl NapaMeTPUUECKOro cTaduan3aTopa HanpsbKeHus. bannacTHbIi
pe3ucTop. YBeInYeHUe BBIXOJHOTO TOKAa MApaMETPUUYECKOTO CTaOMIN3aTOPa HANIPSKEHUS.
[TpuHuMn paboThl KOMIIEHCALIMOHHOTO CTA0MIIN3aTOPa HAIPSDKEHUS. Y IPOLIEHHBIH
pacyeT cTabuian3aropa.

HeraTtuBHble (pakTOphI BIMAIONIME HA CTAOMIIBHOCTh BBIXOJIHOTO HANIPSKEHUS
VMCTOYHUKOB ITUTAHUS.

Knaccudukanusa crabunuzaropos. [lapamerpsl ctabuimszatopoB. Koadduiment
cTaOuIn3anuy.

Ipaxmuueckasn paboma «Hccredosanue pabomvl napamempuiecKoco
CMaduIU3amopay.

Ipakmuueckas paboma « Moumasic cxemvl napamempuieckoco cmabuiuzamopa
HanpsisfceHusiy.

Jlabopamopnas paboma «Hcciedosarnue pabomoi blnpAMUmMensy.

Jlabopamopnas paboma «Hccredosanue pabomul 31eKMPOHHO20 UCTMOYHUKA
RUMAHUAY.

Ilpakmuuecxue paboma «Pacuem 00HOMa3H020 binpAMUMENS ¢ AKMUBHBIM
CONPOMuUBIEHUEM HAPY3KUY.

Ilpakmuuecxas paboma «Pacuem napamempuuecko2o cmadouiu3amopay.

llpaxmuueckas paboma «Pazpabomka u coopka maxema 610Ka NUMAHUSY.

Camocmosmenvras paboma. COCTaBJICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(pOpMAIEH, MOHTaX M UCCIICIOBAHUE CXEMBbI, U3MEPEHHUE AICKTPUUSCKUX
BEJINYHH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 4.2. DjieKTpOHHBIE YCHJIUTEIH

Yyammecs T0IKHBI:
3HAMb:
® OCHOBHBIE MMapaMEeTPhl U XaPAKTEPUCTUKH YCUIIUTENS IEPEMEHHOTO HAMPSIHKEHUS;
® TPUHIUI PabOTHI YCHIMTEIHHOTO KacKajia
® BHBI OOpPATHOM CBS3U U €€ BIUSHUS Ha ITapaMeTPhl CXEM;
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® MPUHLMN ACHUCTBUSA YCUIUTEIEH MOIIHOCTH;
® PEXUMBI pabOTHl YCUIUTEICH
ymemy:
® BBLIOMPATH TOYKH MOKOS JUIsl 00€CTIeUeHUsI TPEOYyeMOro pexxuma,
® uccieaoBaTh padoTy yCHIIUTENEH B 1a00OPaTOPHBIX YCIOBUSX.

Knaccudukanus ycunureneid. OCHOBHbIE MapaMeTphl: KOIPGUIIUEHT YCUIICHHUS,
MOIITHOCTb, YyBCTBUTEIHHOCTh, KOI(DPHUIIMEHT NCKAXKEHHS, BXOJTHOE U BEIXOHOE
COTIPOTUBIICHUE, AMIUTUTYAHO-9aCTOTHAS XapaKTEPUCTHKA.

CxeMBbl AJIeKTPOHHBIX yernTenen. [IpuHmn paboTel yCHIUTETFHOTO KacKaja ¢
(UMKCUPOBAHHBIM TOKOM 0a3bl U (PUKCHPOBAHHBIM HarpsikeHueM (1o cxeme ¢ 09).

Pexxum paboTsl ycmuresei. BeiOop Touku mokost U odecrieueHue TpedyeMoro
pexuma padoTsl. O6patHast cBsi3b B ycunutene. OTHOKacKaJHbIe U MHOTOKACKaHbIC
YCHIIUTEIH.

TepmocTabnu3arus MeKTPOHHBIX yeuauTene. CXxeMbl TepMOCTa0IM3aITuN
YCHJIMTENBHOTO KacKaja.

Yceunurenu momHOCTH. OHOTAKTHBIC U ABYXTAaKTHBIE TpaHC(HOpPMATOPHBIC
yCUIIATETH MoITHOCTH. [ padmuecknii aHanm3 paboThl yCHIUTENSI MOIITHOCTH.

IIpakmuueckas paboma «Pacuem 00HOKACKAOHO20 yCUurumens.

IIpakmuueckas paboma « Coopra maxema ycunumensi Hd».

Ilpakmuueckasn paboma « Coopka makema yCuiumeJisi MOWHOCHUY.

Jlabopamopnas paboma «Hccredosanue napamempos 00HOKACKAOHO20 YCUTUMEIS 8
PA3TUYHBIX PEHCUMAXY.

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, TOCTPOCHHE
rpadukoB, paboTta co cripaBOYHON MHGOPMALIUEH, MOIETUPOBAHUE CXEMbI, MOHTAK CXEMBbI
MU3MEPEHUE DIICKTPUUECCKUX BEJIMUHH.

Dopmbl KOHMPOJIA. IPAKTHYECKas padoTa.

Tema 4.3. 'eHepaTOpbl rAapMOHUYECKHX KOJIE0AHUIH

Yyammecs q10JDKHBL:
3Hamo:

® BH/Ibl T€HEPATOPOB FAPMOHUYECKHUX KOJIEOAHUH,

® TIPUHIUIIBI BO30YKICHUS TAPMOHUYECKUX KOJIeOaHMUIA;

e ycioBus OanaHca aMIUTUTY/ U ¢da3 reneparopa.

® TIPUHITUII ACHCTBHUS TEHEPATOPOB TAPMOHUYECKUX KOJICOAHUH.
ymemy:

® uccreaoBaTh paboTy TeHepaTopa rapMOHUYECKUX KOJIeOaHUil;

® BBITIOJIHITH MOHTAX T€HEpAaTOpa rapMOHUYECKUX KOJICOaHUH,

Haznauenue u knaccudukanys reHepaTopoB.

[Tpunuun Bo30y:k1€HUsSI TapMOHMYECKUX KoJiebaHuil. OOpaTHas CBsI3b B
reHeparopax. Bunpl oOpaTHol cBsi3u. YcioBus OanaHca aMIUIMTYA U (a3s.

[Mpunuun padotsl LC-, RC-reneparopa. Cxemsl LC-, RC-reneparopa.

Jlabopamophas paboma. «Hccrnedosanue pabomul 2ceHepamopa 2apMOHUYEeCKUX
KONeOAaHUil».

Ipaxmuueckas paboma «HM32o0mosneHue makema 2eHepamopa 2apMOHU4eCKUx
KONeOAHULL» .
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Camocmosmenvras paboma: COCTaBICHUE OMIOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MHGOPMAIIMEH 1 CTaHIapTaMH, TIOJITOTOBKA JIOKJIA0B U pedepaTon
U3MEPEHUE DIEKTPUYECKUX BEJIUUMH.

Dopmbl KOHMPOJIA. IPaKTHUECKas paboTa.

Tema 4.4. UMnyJibcHBIE YCTPOHCTBA

VYyamuecs JOJKHBI:
3Hamb:
® [1apaMeTpbl UMITYJIbCHBIX CUTHAJIOB,
e criocoOb! (HOPMUPOBAHUS UMITYSIHCOB;
® [IPUHUUII ACHCTBUS AMEKTPOHHBIX KIFOYEH U MPOCTeNINX (OopMHUpOBATENEH
VMITYJIBCOB.
ymemn:
® BBIIIOJIHATH PACYET UMITYJIbCHBIX YCTPOKWCTB;
® BBIIIOJIHATH MOHTaK UMITYJIbCHBIX YCTPOMCTB;

OO011ast XxapaKTepUCTUKA UMITYJIbCHBIX YCTPOMCTB. J{MOqHBIE U TPAaH3UCTOPHBIE
AIEKTPOHHBIE KITFOUH.

®opMHUpPOBaHUE UMITYJIBCOB: OIPaHUYUTENH, JTU(HEepeHIUPYIOIINE LIEH,
MHTETPUPYIOLIUE LEIIH.

YcTpoiicTBa popMUpOBaHUS UMITYJIBCOB 33JAHHOM ITTUTEIBHOCTH.

MyneTuBubOparop. Ilpunuun pabotsl MynbTUBHOpaTOpA.

Jlabopamopnas paboma. «¥Hccredosanue pabomoel Mynibmueubpamopay.

IIpakmuueckas paboma « Cobopka maxema 2eHepamopa UMNyibCo8».

IIpaxmuueckas paboma « Coopxa maxema nepexiodamesi MaiocadoapumHslx
CUDTISIHO Y.

CamocmosamenvHas paboma: cOCTaBICHUE ONOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM MH(OpMaIKEl U CTaHJapTaMu, MOATOTOBKA JOKIAA0B U pedepaToB
M3MEPEHUE JIEKTPUUECKUX BEITUYHUH.

Dopmbl KOHMPOJIA. IPAKTHYECKasd padoTa.

Pa3znen 5. HudpoBasi TexHuKa

Tema 5.1. [lu¢poBbie CUTHAJIBI U MUKPOCXEMbI
VYyammecs TOIKHBI:

3HAMb:
e TexXHOJOruo u3rorosienus MMC
e KJIacCU(PUKALINIO, XapaKTEPUCTUKU U obsacTu npumeHenuss UMC;
e Tunsl kopiycoB UMC;
e crocoOnl MmoHTaka UMC;

ymemnw:
e noxaroraBiauBaTth UMC k MOHTaxy.
e BLINOJIHATHL MOHTaXX UMC;

JuckpeTrHsie u aHanoroBbie curHaisl. [{udposas nundopmanus. [Tapamerps
1M (pOBBIX cUTHANIOB. JIorHYeCcKre ypOBHHU.
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Nurerpanbubie Mukpocxembl. Texnonorus uzrorosiennss UMC. Tumnst
MHTETpalbHBIX MUKpocxeM. AHanorossie U 1udppoBsie UMC. Tunsl kopmycos UMC.
O603nauenuss UMC Ha cxemax.

Oco6ennoctu MmoHTaxka u naiku UMC. TToarotopka UMC k MOHTaXXy U 3alidTa OT
CTaTUYECKOro 3neKkTpuuecta. Bapuantel yctanoBku UMC na I1I1.

IIpakmuueckas paboma « Onpedenenue napamempos MUKPOCXeMm».
IIpakmuueckas paboma « Moumasic MuKpocxem Ha ne4amuyro niamym.

CamocmoamenvHas paboma: COCTABICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIIpaBOYHOM MH(MOpMAaIIHECH.

Dopmbl KOHMPOJIA. IPAKTHYECKas padoTa.

Tema 5.2. Jlornyeckue 3J1eMeHTbI
VYyammmecs NOJKHEL:

3HAMb:

® BHUJBI JIOTHYECKUX 3JICMEHTOB;

e YI'O nornueckux 3JI€MEHTOB,

e TAOJIMIBI HCTUHHOCTH JIOTHYECKUX DJIEMCHTOB;

e ocHoBHbIE mapameTpbl UMC JI0rnuecKkux 3J€MEHTOB;
ymemy:

® COCTaBJIATH TAOJIUIIBI HCTHHHOCTH JIOTHYECKHUX CXEM;

® 1cClIeIoBaTh pabOTy JIOTHYECKUX JIEMECHTOB;

e BRIITOIHATh MOHTaXXK UMC J0rudeckux »JIeMEeHTOB.

[udpossie Mukpocxemsl jorudeckux 31eMenToB HE (Jiormdeckoe otpunianue), 1
(nmormyeckoe ymHoxxenue), MJIN (moruueckoe cioxxkenue). Tabmuibl UCTUHHOCTH
norudeckux sementoB HE, U, NJIN. Ycnosubie rpaduueckue o6o3nauenus (Y1'O)
JIOTUYECKUX DIIEMEHTOB.

OcHOBHBIE MTapaMETPbl MUKPOCXEMBI JIOTUYECKUX 3JIEMEHTOB. VIHIUKAIIHS COCTOSTHUS
BXOJIOB U BBIXOJIOB JIOTHYECKUX DJIEMEHTOB.

Jlabopamopnas paboma «Hccredosanue pabomel 102UeCKUX I1eMEHMOB).

IIpakmuueckas paboma « COopka nepexnroyamens 2UpasiHo Ha 102ULECKUX
I/IeMEHMaxy.

IIpaxmuueckas paboma « Coopxa maxkema 2enepamopa Ha 102U4eCKUX dNEMEHMax .

Camocmosamenvuas paboma: COCTaBICHUE ONOPHBIX KOHCIIEKTOB, padoTa co
CIpaBOYHOM UHpOpMAIIMEH, MOICIUPOBAHUE CXEM, MOHTAX U HCCJICIOBAHUE CXEMBI,
M3MEPEHUE BIIEKTPUUECKUX BEJIUYHH.

Dopmbl KOHMPOJA. IPAKTUYECKAs paboTa.

Tema 5.3. KomOnHanmoHHble ycTpoiicTBa
VYyaruecs qOJKHBL:

3HAMb:

® Ha3HAYCHHE U BHUJIbI KOMOMHAITMOHHBIX YCTPOUCTB,

e YI'O xoMOMHAITMOHHBIX YCTPOUCTB,

® TPUHIUN pabOTHI U TAOJIUIBI ICTUHHOCTH KOMOMHAITMOHHBIX YCTPOUCTB;
ymemy:
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® COCTaBJISTH TAOJIUIIBI HCTUHHOCTH KOMOWHAIIMOHHBIX YCTPOWCTB;
® uccreaoBaTh padboTy KOMOMHAIIMOHHBIX YCTPOMCTB;
e BbBINOJHATH MOHTaX UMC KOMOMHAIIMOHHBIX YCTPOUCTB.

HudpaTops! u nemmdppatopsl: Ha3HAYCHUE, KITacCU(DUKAIHS, TPUHIUIIBI ISHCTBUSA,
XapaKTEePUCTHUKH, YCIOBHBIE rpadpuueckue o0o3nauenus. [lomusiit nemmdpatop.

MynbTHIIEKCOPBI U JeMYIbTUIIICKCOPBI: Ha3HAYeHHE, KIacCu(UKAILUs, TPUHITUIIBI
JCHCTBUS, XapaKTEPUCTHKH, YCIOBHBIE Tpaduueckre 0003HauYeHUSI.

Cymmaropsl: Ha3HauUEHUE, KIACCU(PUKAIUS, IPUHIIUITBI ISHCTBUS, XapaKTePUCTUKH,
ycioBHbIE rpaduueckue obo3HaueHus. O1HOpa3psAHbII KOMOMHAIIMOHHBIN
noaxycymmarop. OaHopa3psaHblii KOMOWHAIIMOHHBIN [TOJIHBIM CyMMAToP.
MHoropa3psiiHble CyMMaTOpBbI.

[Mudpossie komnaparopsl. [IpuHumn padoTsl, Tabiuna uctuHHocTH, YI'O udposoro
komnapaTopa. O61acTu IPUMEHEHHS] KOMIIApaTOpa.

Haznauenue, knaccuukanus npeodpazoBaTelisi KOJ0B. Pa3HOBUIHOCTH KO/IOB,
UCTIONB3YEeMBIX JUIA MTpeoOpazoBanuil. TabIUIbl MICTUHHOCTH, TpUHLUT paboTel, YI'O.
OO6sacti NpUMEHEHHUS.

Jlabopamophas paboma «Hccredosanue pabomoi wugdpamopar.

Jlabopamopnas paboma «Hccnedosanue pabomwl dewuppamopay.

Jlabopamopnas paboma «Hccnedosanue pabomvi Mya1bmMunieKcopay.

Jlabopamophas paboma «Hccnedosanue pabomvl Cymmamopay.

Ipaxmuueckas paboma « Coopxa cxemvl Ynpagienus. CemuceemeHmHubim
UHOUKAMOPOM».

Camocmoamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HH(OpMaIUEl, MOJCTUPOBAHUE CXEM, MOHTAXK U UCCIIEIOBAHUE CXEMBI,
M3MEPEHUE PIIEKTPUUECKUX BEITNYUH.

Dopmbl KOHMPOJIA. IPAKTHUECKas paboTa.

Tema 5.4. [locienoBaTeILHOCTHBIE YCTPOHCTBA
VYyammecs TOIKHBI:

3HAMb:
® HA3HAYCHHE U BUIBI MIOCIEI0BATEIBHOCTHBIX YCTPOWCTB,;
e YI'O nocnenoBaTenbHOCTHBIX YCTPOMCTB,
® IIPUHLHUI PaOOTHI U BPEMEHHBIE JUarpaMmbl pabOThl OCIEA0BATEIbHOCTHBIX
YCTPOMCTB;
ymemn:
® COCTaBJIATH TAOJULBI pa0OTHI OCIEI0BATEILHOCTHBIX YCTPOICTB,;
e BbHINONHATH MOHTaXK UTMC KOMOMHAILIMOHHBIX YCTPOUCTB.

Haznauenwue, onpezenenue, kinaccuukaiusi TpUITepoB. ACUHXPOHHBIE TPUTTEPHI
tunia RS, T, D, JK. YT'O, TaGnuiis! nepexo 0B, 3JIEKTPUIECKHUE TapaMeTphl, BpEMEHHBIE
JAuarpamMmbl, IPUHIUI ASUCTBUSA, PEKUMBI paObO0ThI TPUTTEPOB. CHHXPOHU3UPYEMbIE
TpUITEPHL. JIByXTaKTHBIE TPUITEPHI.

Knaccuduxarnms, HazHaueHne perucTpoB. Peructpsl mapaiiebHOTO ASHCTBHS.
Peructpsl nocienosarenbHoro neucTeus. PesepcuBHbie peructpol casura. [IpuHnus
neiictBus, YI'O, pexxuMbl paboThI, 3JEKTPUUECKHUE TApaMETPhl, BpEMEHHbIE AHArpaMMBbl,
OBICTPOJEHCTBUE PETUCTPOB.
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Omnpenenenue, Ha3HAUYCHKE, KiaccuuKamus cueTdnkoB. [I[punnumne: nevictus, YI'O,
PEXUMBI PaOOTHI, HIEKTPUUECKUEC TTAPAMETPHI M XapaKTEPUCTUKH, BPEMEHHBIC THATPAMMBbI
CYETUYMKOB. JIBOMYHBIC CUETUYMKHU MPSIMOTO U OOPATHOTO CUETA C MOCIEA0BATEIbHBIM
nepeHocoM. [[BOMYHBIE CUETUHMKH MPSIMOTO U OOPATHOTO CYETa C MapalieIbHbIM
nepeHocoM. PeBepcuBHbIi cueTunK. CUETUYHKH C MPOU3BOJIBHBIM KO PHUIITIEHTOM
nepecyera.

Jlabopamopnas paboma «Hccrnedosanue pabomoer RS-mpuezepay.
Jlabopamopnas paboma «Hccredosanue pabomsl cuemuukay.

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOW MH(POpMAIUEH, MOJETHUPOBAHUE CXEM, MOHTAXK 1 UCCIICIOBAHUE CXEMBI,
M3MEPEHUE JIEKTPUUECKUX BEJTUYHUH.

Dopmbl KOHMPOJIA. IPAKTHYECKas padoTa.

Tema 5.5. MUKPOKOHTPOJLIIEPbI
VYyanmecs TOIKHBI:

3HAMb:
e Ha3HauYeHUe MUKpOKOHTpoiutepa Arduino Uno;
OCHOBHBIE Y3JIbI MUKpOKOHTpoIuiepa Arduino Uno;
XapaKTEPUCTUKN MUKpOKOHTposuiepa Arduino Uno;
ornepaTopsl si3bika C++ [ist IporpaMMHUPOBaHKS MUKPOKOHTpoJutepa Arduino
Uno;
® CIOCOOBI MOKITFOYCHHUST BHEIITHUX YCTPOHCTB K MUKpOKOHTpoiutepa Arduino Uno;

® [OJKII0YATh MUKPOKOHTpoIep Arduino UNno k mepcoHanbHOMY KOMITBIOTEPY;
® COCTaBJIATH MPOTPAMMEI I MUKpOKOHTpoJutepa Arduino Uno;
e [IOJIKJIOYATh BHEIIHUE YCTPOMCTBA K IOpTaM MUKpOKOoHTpoiutepa Arduino Uno.

Muxkpokonrtposuiep Arduino Uno. HasHauenue, ycTpOHCTBO, PUHIIMIT ACHCTBUS
MuKpokoHTposutepa Arduino Uno.

[Moaxmrouenne mukpokoHTposuiepa Arduino Uno k nepcoHaibHOMY KOMITBIOTEDY.
YcranoBka cpenbl mporpammupoBanust Arduino IDE. YcranoBka apaiiBepos
MuKpokoHTposutepa Arduino Uno.

[TonkmoueHue cBeTo 1Mo 10B K Arduino Uno. YrpasieHne CBETO MO IaMH.

[Moaxrouenue 3Bykouzmydateneit k Arduino Uno. ['enepanust 3ByKOB ¢ IIOMOIIIBEO
Arduino Uno.

[Moaxrouenue amekTpoMoTopoB K Arduino Uno. Ymparienue MoTopamMu ¢ TIOMOIIBEO
Arduino Uno

[Tonxmrouenne Tepmuctopa K Arduino Uno. [loakmrouenne qaTanka TeMrnepaTyphl K
Arduino Uno. U3mepenue TemmepaTyphl.

[TonkmtoueHue ynbTpa3ByKOBOToO AaTyrka pacctosHus K Arduino Uno. U3mepenue
paccTosiHUsA. YJIIbTPa3BYKOBOM JaIbHOMED.

IIpaxkmuueckas paboma «Ilooxnouenue Arduino Uno k nepconanvromy
KOMHAbIOMEPY ».

llpakxmuueckas paboma « Ynpasnenue ceemoouodamu ¢ nomowwvto Arduino Unoy.

Ipaxmuueckasn paboma « Ynpaenenue cemucecmMeHmuviM UHOUKAMOPOM C NOMOUBIO
Arduino Unoy.
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IIpaxmuueckas paboma «I enepayus 38yx06 ¢ nomowwro Arduino Unoy.

Ipaxmuueckas paboma « Ynpaenenue momopamu ¢ nomowvto Arduino Unoy.

Ipaxmuueckas paboma «llooknouenue mepmucmopa xk Arduino Unoy.

lpaxmuueckas paboma «llooknouenue oamuuxa memnepamypwi k Arduino Unoy.

lIpakmuueckas paboma «llooknouenue yibmpaz8yko8020 0amM4UKa pacCmosHusl K
Arduino Unoy.

Camocmosamenvuas paboma: COCTaBICHUE OMOPHBIX KOHCIIEKTOB, paboTa co
CIpaBOYHOM HUH(OpMaIUEl, MOJECTUPOBAHUE CXEM, MOHTAXK U UCCIIEIOBAHUE CXEMBI,
U3MEpPEHUE IEKTPUUECKUX BEJIMUKH.

Dopmbl KOHMPOJIA. IPAKTHYECKas padoTa.

Paznes 6. IPOEKTHAS JEATEJBHOCTD

Tema 6.1. COopka 3JIeKTPOHHBIX Y3J10B

VYyammecs IO KHBI
3HAMb:!

® OCHOBHBIEC 3TaNbl IPOCKTHOM JACATEIBHOCTH;

® IIPUHIUI PabOTHI AIIEKTPOHHBIX Y3JIOB;

® TEXHOJIOTUM U3TOTOBJICHUS AJIEKTPOHHBIX Y3JIOB;
yMemy:

® [0J0MpaTh FIEMEHTHI JJIsI DJIEKTPOHHOTO Yy3J1a;

® U3rOTaBJIMBATH AJICKTPOHHBIC Y3JIbI,

® HACTpaWBaTh DJICKTPOHHBIC Y3IIbI;

® OOBSACHITH MPUHIUIT PAOOTHI FJEKTPOHHBIX Y3JIOB.

Opranu3anus NpOEKTHOM JEATEIbHOCTH. JTAbl IPOCKTHON AEATEIBbHOCTH. METOIbI
MPOCKTUPOBAHUS.

BrimonHenrne MHAWBUAYaIbHBIX U TPYIIIOBBIX IPOEKTOB. [lorck nudopmaum.
Bri6op cxemsl. [Tog6op anemenToB. PazpaboTka yeprexeit meyatHoro y3na. 3roropnenue
MeYaTHOM Iu1aThl. MOHTaX CXEMbI Ha ITeYaTHYIO maty. M3rorosienue kopiryca.
Hactpotlika snmektpoHHOro ycrpouctsa. [logrotoBka otuera u npesenranuu. [Ipesenranus
MPOEKTA.

Camocmosmenvrasn paboma: MIaHUPOBaHUE PadbOT, paboTa CO CIIPaBOYHOM
nH(pOpMaIye, MOACTUPOBAHKIE CXEM, MOHTaX M MCCIICOBAHUE CXEMBbI, N3MEPCHHE
AIEKTPUYECKUX BEIIMUMH, COCTABJICHHUE MPE3CHTAIIIH,

Dopmbl KOHMPOJIAL. ONIPOC, HAOTIOEHUE, TECT.
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3. IVIAHUPYEMBIE PE3YJIbTATDBI

IIpeaMeTHbIE pe3y/ibTaThI:

® 3HaHWE IPaBHJI OE€30MACHOTO MOJIH30BAHUSI HHCTPYMEHTAMHU M 000PYI0BaHHEM;
® 3HaHWE aKTyaJbHBIX HANPaBICHUI HAYYHBIX UCCIICIOBAHUHN B 001acTH
DJIEKTPOHUKH;

3HAHHWE OCHOB W MIPUHIIMIIOB KOHCTPYHUPOBAHUS JJIEKTPOHHBIX YCTPOMCTB,
OBJIaJICHNE HAYaIbHBIMUA 0a30BBIMU HABBIKAMH WH)KCHEPUH;

3HaHHE OCHOB cdepbl mpuMeHeHus | T-TeXHOIOTHIA B AIEKTPOHHKE,
3HaHME NMPUHIUIOB poekTupoBanus B CAIIP;

3HAHHE OCHOB B PabOTE C pyYHBIM HHCTPYMEHTOM;

3HAHHE OCHOB B PabOTE C 3JIEKTPOHHBIMH KOMIIOHCHTAMH,

3HaHWE OCHOBHOW MpodecCHOHAIBHON JIEKCHUKH;

YMEHHE CaMOCTOSTEIPHO pad0TaTh C pyYHBIM HHCTPYMEHTOM,;

yMEHUE PUMEHSITH 000PY0BaHUE U HHCTPYMEHTHI,

yMeHue paboTaTh C JIEKTPOHHBIMHU CXEMaMH U CUCTEMaMH YIIPaBICHUS
o0BeKTaMH (110 HATIPABJICHUSIM).

JINYHOCTHBIE Pe3yJIbTAThI:

® BOCIIUTAHUE POCCUMCKON rpakTaHCKOM UJIEHTUYHOCTH: MMATPUOTU3MA, JTIOOBU U
yBaXkeHUs K OTeUeCcTBy, HyBCTBA TOPAOCTH 3a CBOIO Ponnny;

e (QopmupoBaHUE OTBETCTBEHHOT'O OTHOIIEHUS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYaIOIIUXCSl K CAaMOPa3BUTHIO M CAMOOOPa30BaHUIO;

e (opmMupoBaHHE 1IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

¢ (hopmMupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JJOOPOKETATEIHHOTO OTHOIIICHUS
K IpyTOMY YEJIOBEKY, €r0 MHEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH BECTU JTUAJIOT C
JTPYTUMHM JIFOJbMU U IOCTUTATh B HEM B3aUMOIIOHUMAHUS;

¢ (popmupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMH, IETBMH CTAPLIEr0 U MJIAAUIEr0 BO3PACTa,
B3POCJIBIMH B MPOIECCE 00pa30BaTEIHLHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO-
MCCIIEI0BATENILCKOW, TBOPUECKOU U IPYTUX BUIOB AEATEIBHOCTH;

e (opmupoBaHUE IIEHHOCTH 30POBOI0 U 0€30MacHOTO 00pa3a KU3HHU;

® YCBOCHME MPaBUJI UHIUBHUIYATbHOTO U KOJUIEKTUBHOTO 0€30MIaCHOIO MOBEICHUS B
YpE3BBIYANHBIX CUTYAIMAX, YTPOKAIOMIMNX KU3HU U 3I0POBbIO JIIOAEH;

e (opmMupoBaHHE OCHOB PKOJIOTHYECKOMN KYJIBTYPbl COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOI'O MBILUIEHUS, PA3BUTHE OIIbITA
HKOJIOTUYECKH OPUCHTUPOBAHHOM pedIeKCHBHO-OIIEHOYHON U MTPAKTUYECKON
JEATEIIbHOCTH B )KU3HEHHBIX CUTYalUsIX;

¢ (opmupoBaHHNE YHUBEPCATHHBIX CIIOCOOOB MBICIIUTEILHOMN NE€ITETHOCTH
(aOCTPaKTHO-JIOTUYECKOTO MBIILICHUS, TAaMATH, BHUMAHHUS, TBOPUYECKOTO
BOOOpXKEHUS, YMEHUS MMPOU3BOAUTH JOTHUYECKHUE OTIEpaIlin ).

MeTanpeaMeTHbie pe3yJbTaThl:

® OpPHUEHTHUPOBATHCA B CBOEHM CUCTEME 3HAHMI: OTIIMYaTh HOBOE 3HAHUE OT
W3BECTHOTO;

e paboTaTh MO MPEII0KEHHBIM HHCTPYKIIHSIM M CAMOCTOSITEIHHO;

e onpenensaTh U PopMUPOBATH 11EJIh ICSITEIHLHOCTH HA 3aHATUU C TIOMOIIBIO YUUTES;
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nepepadaThIBaTh MOJTYYCHHYIO HHPOPMAIIUIO: I€JIaTh BEIBOBI B PE3YIIHTATE
COBMECTHOH pabOThI TPYNIIBI, CPABHUBATH U TPYMIUPOBATH MPEAMETHI U UX
o0Opa3sbl.

U3JIaraTh MBICITU B Y€TKOH JIOTUYECKOU MOCIIeI0BATEILHOCTH, OTCTAUBAThH CBOKO
TOYKY 3PCHHS, AHATU3UPOBATh CUTYAITUIO U CAMOCTOSITEIBHO HAaXOIUTh OTBETHI HA
BOIIPOCHI ITyTEM JIOTUYECKHUX PACCYKICHUMH;

YMETb PacCKa3bIBaTh O MPOEKTE;

paboTaTh HaJ MPOEKTOM B KOMaH/1e, 23((HEKTHUBHO paCIPEAeIATh 00S3aHHOCTH.
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4. KAJJEHIAPHBINA YYEBHBIN I'PAD®UK

Ne Bpenst Koua-Bo Mecro
I /;1 Mecsu Yuciao | nposeaeHus Dopma 3aHATHA YACOB Tema Tema 3aHATHS - ®DopmMa KOHTPOJIS
3aHATHSA P A
1 |cenrsops| 14.09 17001840 Komb6unupoBanHoe 2 1.1 I/ICTOpI/ISIUBJIeKTpOHHOI/I TEXHUKHU. <a6. 3 Vermbiii onpoc
3aHATHE 1.2 |BBoansiif uHCTpYKTaX 1o Th.
2 |cemrsbps| 16.09 | 17%-18% Kowbunnposanroe 2 1.3 |[DnexTpuyeckuii TOK U €ro napameTpsl kab. 3 Hpaxruteckas
3aHITHE pabora
3 |cemrsbps| 21.09 | 17%-18% Kowbunnposanroe 2 1.4 |M3mepeHue 2IIEKTPUYECKUX BEINYUH kab. 3 Hpaxrueckas
3aHATHE pabora
4 |centsiops| 23.09 | 17%-18% Kowbunnposanroe 2 1.5 |CxeMmsbI 2IeKTPOHHBIX YCTPOHCTB ka0. 3 IIpakTiyeckas
3aHATHE paGota
5 |censiops| 28.09 | 17%-18% Kowmounuposanioe 2 2.1 |TexHoJOTHS TAfKN kab. 3 IpakTnyeckas
3aHATHE paGota
6 |cenrsbps| 30.09 | 17%-18% Hpaxririeckoe 2 2.2 |HasecHoli MOHTaX xab. 3 IlpakTnyeckas
3aHATHE paGota
7 | okrsbps | 05.10 | 17%°-18% Kowounnposanroe 2 2.3 |IleuaTHbIil MOHTaX kab. 3 Hpaxruteckas
3aHATHE paGota
8 | oktsibps | 07.10 | 17°0-18% Kom6uHupoBanHoe 5 16 MonenupoBaHue IEKTPOHHBIX CXEM B IIPOrpaMme a6, 3 IIpakTuueckas
3aHATHE «Hauasna 31eKTpOHHKN» pabota
9 | oxrsibps | 12.10 | 17%°-18% [IpakTHueckoe 5 16 MozienupoBaH#e dIEKTPOHHBIX CXEM B POrpamMme 6. 3 [TpakTHyecKkas
3aHATHE «Electronics Workbenchy pabota
10 | oxrsiops | 1410 | 17%0-1g%0 |KOMOHHMPOBAIHOCE) 5 | 59 Ipeorony 6. 3 Tpakieckas
3aHATHE pa6ota
11 | mos6ps | 19.10 | 17%-18% Hparrirecioe 2 3.1 |HccnenoBanue nenuTens HanpsKeHUs Kab. 3 Hpaxriieckas
3aHATHE pa6ota
12 | mosGps | 2110 | 17%0-1g% | [PAKTHIECKOe |5 | g5 ko rencatops: 6.3 | TIpaxrmucckas
3aHATHE pa6ota
13 | nos6ps | 26.10 | 17%°-18% KomOunupoBannoe 5 2.4 |Copxa muramxn 6. 3 TIpakTuseckas
3aHATHE pa6ota
14 | nos6py | 28.10 | 17%-18% Hpaxrieckoe 2 3.3 |[uomasl U CTaOHIUTPOHBI xab. 3 TlpakTuyeckas
3aHATHE pabota
15 | oxtsi6ps | 02.11 | 17%-18% Kowburmposansoe| 3.3 |UccnemoBanue cxeM BKIIOUEHHUS THO/1A Ka6. 3 TpaxTuseckas
3aHATHE pa6ota

30




Bpems

J\j‘g Mecsn Yucao | npoBeaeHust ®opma 3aHATHUSA Koa-so Tema Tema 3anATHSA Mecro ®opmMa KOHTPOJIS
I/ 3aAHSATHS qyacoB NnmpoBeICHUA
16 | oxrabps | 09.11 | 17%-18% Hpaxririecioe 2 3.4 |bunonspHbIE TPAH3UCTOPHI xab. 3 IIpaxTiraeckas
3aHATHE pabora
17 | oxrsibps | 1111 | 17%-18% Kombunuposannoe 5 3.4 Hccnenoanue paboThl OUMOISIPHOTO TPaH3UCTOPA 6. 3 [IpakTuyeckas
3aHATHE B KQUE€CTBE peryisropa pabora
18 | oxrsops | 1611 | 17%0-18% IIpakTudeckoe 2 34 C6opka neyaTHOTO y371a Ha OUIIOJISAPHBIX 6. 3 [IpakTuyeckas
3aHATHE TPaH3UCTOpax pabora
19 | mosbpe | 18.11 | 17%-18% Kowburmposansoe| 3.5 |[loneBbie TPAH3UCTOPBI ka0. 3 Ilpaxruyeckas
3aHATHE pabora
20 | mos6ps | 23.11 | 17%°-18% Komburuposantoe 2 3.5 |CGopka neyaTHOro y3ja Ha I0JIEBBIX TPAaH3UCTOpaxX |  Kaol. 3 Hpakriieckas
3aHATHE paGota
21 | mosbps | 2511 | 17%0-18% KomOunupoBannoe 5 36 |Tupucropsr 6. 3 TpaxTudeckas
3aHATHE paGota
22 | mosbpy | 30.11 | 17%-18% Komburuposantoe| 3.6 |C6opka meyaTHOro y311a Ha THPHCTOPAX Kab. 3 Hpakrireckas
3aHATHE paGota
23 | mexabps | 02.12 | 17%-18% Kowounnposanroe 2 3.7 |IIpubopsl oToOpaxeHus HHPOPMALUU kab. 3 Hpaxruteckas
3aHATHE paGota
24 | mexabps | 07.12 | 17%-18% Kowmounmposanroe 2 3.7 |HccnenoBaHue paboThl CEIMEHTHOI'O MHIMKATOpa kab. 3 Hpaxruteckas
3aHATHE paGota
00 140 |KoMOuHMpOBaHHOE . [TpakTHueckas
25 | gexabps | 09.12 177°-18 SaHSTHC 2 3.8 |KommyTupyromiue ycTpoiicTBa ka0. 3 pabora
00_qgé0 | IlpaxTiieckoe I[IpakTHueckas
26 | nexabps | 14.12 1777-18 SaHSTHE 2 3.9 |Karymku uHAYKTUBHOCTH U TpaHCHOPMATOPHI Kao. 3 paGota
27 | nexabps | 16.12 | 17%°-18% Komb6uHnpoBanHoe 5 41 |Ammepmerpe 6.3 TIpakTHYecKas
3aHATHE pa6ota
28 | nexabpp | 21.12 | 17%-18% Hparrirecioe 2 4.2  |BombT™MeTphl ka0. 3 Hpaxrueckas
3aHATHE pa6ota
29 | nexabps | 23.12 | 17%-18% KomOunuposannoe 5 43 |Omverps 6.3 TIpakTHYecKas
3aHATHE pa6ota
30 ,ZIeKa6pB 28.12 1700-1840 HpaKTI/ILIeCKOG 2 4.4 OCHI/IHHOFpa(bI)I Kab6. 3 HpaKTquCKaH
3aHATHE pabota
31 | nexaGpy | 30.12 | 17%-18% Kowburmposansoe| 5.1 |Bempsmureny. xab. 3 TlpakTnyeckas
3aHATHE pa6ota
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Bpems

KoJj-Bo

Mecto

Mecsn Yucao | npoBeaeHust ®opma 3aHATHUSA Tema Tema 3anATHSA ®opmMa KOHTPOJIS
n/n 3aAHSATHS qyacoB NnmpoBeICHUA

32 | mexabps | 11.01 | 17%-18% Hpaxririecioe 2 2.4 |U3roroBiieHHe NEYaTHOM IUIATHI OJIOKA TUTAHUS kab. 3 Hpaxriiecias
3aHATHE pabora

33 | smpapp | 13.01 | 17%-18% Kombuumposausoe| 5.1 |Crmaxusaromue GUILTPHI xab. 3 IIpaxTHtieckas
3aHATHE pabora

34 | smsaps | 18.01 | 17°-18" Hparrirecioe 2 2.4 |C6opka 6;10Ka TUTaHMs Ka0. 3 lpaxTiriecxas
3aHITHE pabora

35 | smpapp | 20.01 | 17%-18% Komburuposantoe| 5.1 |Crabuau3aropsl. xab. 3 TlpaxTnyeckas
3aHATHE pabora

36 | smeapp | 25.01 | 17%-18% Hpakriieckoe 2 5.1 |UccnenoBanue pabOThl HCTOYHUKA TTUTAHUS kab. 3 Hpaxrueckas
3aHATHE paGota

37 | smBape | 27.01 | 17%°-18% Kowmounuposanioe 2 2.4 |COopka u uccieoBaHue 0JIOKa MUTAHUS ka0. 3 Hpaxriueckas
3aHATHE paGota

38 | smeapp | 01.02 | 17%-18% Kowburmposansoe| 5.2 |DJIEKTPOHHBIE YCUIIUTEIN kab. 3 IlpaxTiieckas
3aHATHE paGota

39 | smBaps | 03.02 | 17%-18% Hparxririeckoe 2 5.2 |HccnenoBanue paboThl yCHIIMTEIBHOIO KacKaia Kab. 3 Hpaxruteckas
3aHATHE paGota

40 | despans | 08.02 | 17%-18% Kowmounmposanroe 2 5.3 |['eHepaTopbl TapMOHHUYECKUX KOIeOaHUH kab. 3 Hpaxruteckas
3aHATHE paGota

41 | despams | 10.02 | 17%°-18% [TpakTuyeckoe 5 53 I/ICCJ'IeI[OB?HI/Ie paboThI reHepaTopa rapMOHUYECKUX 6. 3 [IpakTuueckas
3aHSITHE KoJeOaHmit pabora

00_4 q40 KomMmOuHupoBannoe [IpakTnueckas
42 | ¢peBpans | 15.02 | 177-18 SaAHSTIC 2 5.4 |Huterpupytomue 1 1uddepeHIupyonme Henu ka0. 3 pabora

43 | despans | 17.02 | 17%-18% Hpaxririeckoe 2 5.4 |MynbTUBHOpaTOpHI ka0. 3 Hpaxriieckas
3aHATHE pa6ota

44 | bespans | 22.02 17%0_1 840 KomOunupoBannoe 2 54 Hccnenosanue pav60Tr,1 _ WHTETpUpyloIled W o 4 [pakTuueckas
3aHsATHE muddepeHmpyomen nenei pabota

[TpakTueckoe YeTHsli onpoc,

45 | ¢eBpans | 24.02 17%-18% P SAHSTIE 2 2.4 |COopka perynsTopa MOIIHOCTH Ha TUPUCTOPAX ka0. 3 [TpakTrueckas
pabora

00_qgé0 | IlpaxTiieckoe I[IpakTHueckas
46 | pespans | 01.03 177-18 SAHSTIE 2 2.4 |Coopka peryasTopa MOITHOCTH Ha TUPUCTOPAX ka0. 3 pabora

47 | despams | 03.03 | 17%-18% [TpakTuyeckoe 5 24 W3roroBneHre Me4YaTHOW IUIaThl MEPeKIIYaTes 6. 3 [IpakTHueckas
3aHATHE TUPJISTHA pabota
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Bpems

KoJj-Bo

Mecto

Mecsn Yucao | npoBeaeHust ®opma 3aHATHUSA Tema Tema 3anATHSA ®opmMa KOHTPOJIS
n/n 3aAHSATHS qyacoB NnmpoBeICHUA
48 MapT 10.03 | 17%-18% Hpaxriieckoe 2 2.4 |COopka nepekitouaTelis THPISHT kab. 3 Hpariieckas
3aHATHE pabora
49 MApT 1503 17%.1g40 IIpakTueckoe 2 24 Hzrorosinenue } e4yaTHOM MJ1aThI <a6. 3 [IpakTnueckas
3aHATHE 1[BETOMY3bIKaJIbHOW YCTaHOBKH pabota
50 MapT 17.03 | 17%°-18% Hpairiieckoe 2 2.4 |COopka IBETOMY3bIKAJIbHOW YCTAaHOBKH ka0. 3 Hpaxrieckas
3aHITHE pabora
paKIHIecKoe Opraau3zanus MpOeKTHOH JesITeIbHOCTH. BrIOOp
51 MapT 22.03 17%0-18% p 2 6.1 |cxembl 11 MHANBUIYAJTBLHOTO (TPYIIIOBOTO) kab. 3 Cxema
3aHATHE
npoekTa Nel.
52 Mapt 24.03 17%0.1g40 KomOunupoBannoe 2 6.1 [ToaroroBka scku30B npoekta. [londop neraneit u <a6. 3 DcKi3bI IpoCKTa
3aHATHE MaTepuasoB.
53 MapT 29.03 17%0-18% KOM6I;;?}IPT (I)/IBeaHHoe 2 6.1 |Pa3paboTka pabouux YepTeKEH. ka0. 3 Yeprex
54 MapT 31.03 17%0-18% Hpiz?{i:;(:coe 2 6.1 |Pa3paboTka pabouux YepTeKEH. ka0. 3 Yeprex
55 MapT 05.04 | 17%°-18% Hpe:;f{i:;zlcoe 2 6.1 |M3roroBiieHue aeTaicii U y3jioB kab. 3 Herans, y3en
56 MapT 07.04 | 17%-18% Hpé;l;ﬁ:;(;lcoe 2 6.1 |M3roToBneHHe AeTaNeH U y3JI0B ka0. 3 Jleranb, y3en
57 | ampenb 12.04 | 17%°-18% Hpiﬁiﬁ:i?oe 2 6.1 |M3roToBneHHe AeTaNeH U y3JI0B ka0. 3 Herans, y3en
58 | ampenb 14.04 | 17%-18% HpiI;I;I[‘;EZKOC 2 6.1 |M3roroBiieHue aeTanci U y3JI0B ka0b. 3 Jerans, y3en
59 | ampenb 19.04 | 17%-18% Hpiﬁiﬁ:zzme 2 6.1 |COopka u HacTpoliKa yCTpOCTBa kab. 3 YcTpoiicTBo
60 | ampenb 21.04 | 17%-18% HpiI;?{I;I[‘;;ZKOG 2 6.1 |[ToaroToBKa mpe3eHTaIuN kab. 3 [IpesenTarnus
61 | anpems | 26.04 | 17%-18% KOM6${;pT (I)/IBeaHHoe 2 6.1 |[IpeseHTamnus mpoeKkTa ka0. 3 [Ipe3enTanus
62 | anpers | 28.04 17%018% KomOuaMpoBanHoe 5 6.1 Br160p cxembl 111 MHANBUAYAIBHOTO (TPYIIIIOBOTO) <a6. 3 Cxewma.
3aHSATHE nipoekta Ne2. [ToaroToBka 3CKU30B IMTPOSKTA. DCKH3BI TPOCKTA
63 | anpers | 23.04 17%0_1g% [TpakTHaeckoe 5 6.1 Pa3pabotka pabounx ueptexeit. [londop neraneii u <a6. 3 Yepres
3aHSATHE MaTepHaJoB.
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Bpems

KoJj-Bo

Mecto

Mecsn Yucao | npoBeaeHust ®opma 3aHATHUSA Tema Tema 3anATHSA ®opmMa KOHTPOJIS
n/n qyacoB NnmpoBeICHUA
3AHATUA

64 | ampens | 03.05 | 17%°-18% Hpe:;i:;celcoe 2 6.1 |Pa3paboTka pabouux yepTexei. kab. 3 Ueprex
65 | ampens | 05.05 | 17%°-18% Hpe:;i:;celcoe 2 6.1 |M3roroBiieHue aAeTancii u y3jioB kab. 3 Herans, y3en
66 Mai 10.05 | 17%-18% Hpa;;ﬁ;zme 2 6.1 |M3rortoBiieHue aAeTanci U y3JI0B kab. 3 Herans, y3en
67 Mai 12.05 | 17%-18% Hpa;;i;l;cel(oe 2 6.1 |M3roroBiieHue aAeTancii u y3jioB kab. 3 Herans, y3en
68 Mai 17.05 17%0-18% HpiI;I;II‘TIEZKOG 2 6.1 |M3roroBiieHue aeTaicii U y3jioB kab. 3 Heraib, y3en
69 Mai 19.05 | 17%-18% Hp?;:;:zzme 2 6.1 |COopka u HacTpolKa yCTpOMCTBa kab. 3 YcTpoiicTBo
70 Mai 24.05 17%0-18% Hp?;:;:z?oe 2 6.1 |COopka u HacTpolKa yCTpOCTBa kab. 3 YerpoiicTBo
71 Man 26.05 17%0-18% Hpiﬁ:;llzz?oe 2 6.1 |[ToaroroBka npe3eHTAMH Kka0. 3 [IpesenTarus
72 Mai 31.05 17%0-18% Hpiﬁ:;llzz?oe 2 6.1 |[Ipe3eHTanms npoekTa ka0. 3 [IpesenTarus
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5. METOANYECKOE OBECIIEYHEHUME ITPOT'PAMMBbI

5.1. YciaoBus peanu3anum nNporpaMmmbl

Jls1 peanvzaiuu AOMOJHUTEIBLHOM 00111e00pa3oBaTeIbHOM 00IIepa3BUBAIOIICH
nporpaMMbl «OCHOBBI 3JIEKTPOHUKIY UCTIONB3YeTCsl KAOMHET 000pYy10BaHHBIM YICOHBIMU
CTOJIAMH M CTYJIBSIMH JIJISl yUaIIUXCs, KIIACCHOU TOCKOW. Paboune mecTa o01iero
M0JIb30BAHUS BKJIIOUAIOT B C€OS CTOJI JUISl CTOJIIPHBIX U CIIECAPHBIX PadOT, CTOJ JJIs
PEMOHTa Y HACTPOMKH paiMoaNIapaTyphl.

Nmerores mkadbl i1 XpaHeHUs1 y9eOHO-HATJISIHBIX TTOCOOUI, MaTepraoB,
MHCTPYMEHTOB, TPUOOPOB, HE3ABEPILICHHBIX PA0OT yUaIlIUXCSl, JIIEKTPOHHBIX KOMIIOHEHT U
T. 1.

Crenbl 0(hOpMIICHBI pa3IMYHBIMY CTCHIAMU, TTAKaTaMH, TAOJIUIIaMH, CITPABOYHOM
uH(OpPMAITUEH 10 JIEKTPOHUKE, MIEKTPOTEXHUKE, TEXHUKE O€30IMacCHOCTH.

B xabuneTe nMeeTcss KOMITBIOTEP ¢ HAOOPOM TOTOBBIX WH()OPMAIIMOHHBIX U
O00yYarOIIMX MPOrpaMM, a TAKXKE MPOTPaMM IO pacdyeTaM MmapamMeTpoB MPOCTEHTITIX
AJICKTPOHHBIX YCTPOUCTB U OJIOKOB (TpaHCHOpMAaTOp, BEIIPSIMUTENh, KOJeOaTeIbHBIN
KOHTYp H T. I.).

[TepeueHb HHCTPYMEHTOB U MaTEPHAJIOB JIJIsl BHITTOTHEHUS MTPAKTHUECKUX padoT Mo
M3TOTOBJICHUIO AJIEKTPOHHBIX YCTPOMCTB MPUBEICH B IPUIIOKEHUU b.

Ilpozpammmnoe ovecneuenue

e Electronics Workbench.
e Hauayo snexTpoHuKH.

5.2. Metoanueckoe obecnevyeHue NpoOrpaMmbl

B o6pazoBarensHOM mpoliecce peaan3alyy JaHHONW TPOrpaMMbl UCTIOJIb3YIOTCS
CJEAYIOIINE METOIBI:

e cIlioBecHBIE (Oecena, ompoc, TUCKYCCHUs U.T.1.);

® METOJ MPOOJIIEMHOTO U3JIOKEHUS (TTOCTAHOBKA MPOOJIEMBI U PEIlICHUE e

CaMOCTOATENbHO WIIH FPYIIION);

e rpaduueckue paboThl;

® [PAKTUYECKUE 33]IaHMUS;

® BBINOJHEHUE UHANBUIYATbHBIX U IPYHIOBBIX POEKTOB.

JI1s1 peanuzanuu AOMOJHUTEILHOM 00111e00pa30oBaTeIbHOM 00IIepa3BUBAIOIICH
nporpaMMbl «OCHOBBI 2JIEKTPOHUKN» aBTOPOM OBLIN pa3padOTaHbl CIAEAYIONTUE
METOANYECKUE MATePUAIIBI:

® IAHBI-KOHCNEKMbl 3AHAMUIL

o «Konaencarope».

o «Pesucropsm».

o «bunonsipHbIe TPAH3UCTOPHD.
® uHmMepHem pecypc:

o cair http://m-elek.hin.ru.

® MexHoI02UYecKUe Kapmol:

o «TexHonmorus naku Ha MeYaTHOM IIJIaTE.
o «HM3roToBieHUE IIEYaATHOM TIIATHDY.

® 2paguueckue pabomol:

o «BbluepunBaHKE ANEKTPUUECKOU CXEMBI».
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® Memoouueckue yKasanus 0Jis 8bINOIHEHUs 1A00PaAmMOPHbIX U NPAKMUYECKUX
pabom:
o «HccnenoBanue pabOThI AETUTEINS HAIPSKEHUS.
o «MOHTaxX 3JIEKTPOPATNONIEMEHTOB Ha NIEYaTHYIO IUIATY».
o «Pacyer nuHeHOrO 6J10Ka TUTAHUSD.
o «HMccnegoBanue CBOMCTB AUOAAY.
J1J1s KOHTPOJIsE yCBOEHUS MMPOTpaMMBbI pa3paboTaHbl TpaduuecKue 3aJaHus s
IIPOMEKYTOYHAS ¥ UTOTOBOW JUArHOCTHUKHU.
Bo Bpemst 00ydeHHs Ba)KHOU 3a7jaueid IBJISIETCS COXPAHEHUE 3710POBbsI, BOCIIUTAHUE
30K. Ha xaxx1oM 3aHATHN 0053aTeIbHO MPOBOAATCS PU3KYIBTMUHYTKH U JUHAMUYECKHIE
ay3bl.

5.3. @opMbI aTTECTALMM U KOHTPOJIAA 0CBOEHHS NPOTPaMMBbI

BaxxHo# 1 HEOOXOAMMOM YaCThIO PeATU3AINH POTPAMMBI SBJISIETCSI KOHTPOJIb
OCBOEHHUS 00pa3oBaTeIbHOM MporpamMMmel. B nporiecce 00yueHust HCIOIb3YeTCsl TEKYIIast U
utoronasi hopMa MPOBEPKH 3HAHUH, JIJIS1 OCYIIECTBIICHUS KOTOPBIX IPUMEHSIOTCS
camMoCTosTeIbHbIE Tpaduueckue padoTel. [IpoBepka u oLieHKa 3HaHUIM UMEET CIeAYIOLIIe
(GYHKIMH: KOHTPOJIHMPYIOILYI0, 00Y4aroIlyt0, BOCIUTHIBAIOILYIO, PA3BUBAIOLLYIO.

Texywuti Konmpons OTPaXKEH B KaJCHIapHOM y4eOHOM TpaduKe U CopepKaHUU
y4eOHOTr O IJ1aHa,

IIpomesrcymounas ouaenocmuxa NPOBOJUTCS B AeKaOpe-sHBape.

Lenu:

® OIpENEeIuTh YPOBEHb 3HAHUM, YMEHUN, HABBIKOB B COOTBETCTBUH C

o0pa3oBaTeabHOM MPOrpaMMOM Ha JAHHOM 3Talle €€ peanu3allly;

® OINpEAENIUTh YPOBEHb PAa3BUTHS YU€OHOTO KOJUIEKTHBA, TUHAMUKY JTUYHOCTHOTO

pa3BUTHA.

I1o pe3ynpTaTam NPOMEXYTOUHON TUArHOCTUKH MOTYT OBITh KOPPEKTUPOBKU
KaJICHIapHOT0 Y4eOHOT0 rpaduka, Coaep KaHus TEOPETUUECKON NI MPAKTUUYECKON YacTH
MIPOrpaMMBbl, MOJIEJH ME€JarOTUYECKOr0 B3aUMOACHCTBHS, BOCIIUTATEILHOM PAOOTHI.
dopma MPOMEKYTOUYHON AUATHOCTUKHU: KOHTPOJIbHBIN TECT.

Hmoeosas ouacnocmurxa NpoBOJIUTCS B Ma€ C LIEJIbIO OMPeeTIeHUs
PE3yNbTATUBHOCTH OCBOCHUS 00pa30BaTeNbHOM nmporpammel. @opMa UTOrOBOM
JIMArHOCTUKU: KOHTPOJIbHAs ITPaKTUUecKas padoTa.

[Ipumepbl KOHTPOIBHBIX TECTOB U 3aJJaHUI Ha MPAKTUYECKYIO pabOTy NMPUBEIECHBI B
[Ipunoxenuu.

Pe3ynbTarhl TECTOB yUalIMXCsl OLIEHUBAIOTCS MO MSATH OaJIbHOM cucTeMe.

KosinuecTBo NpaBuIbHBIX 0TBEeTOB | OneHnka
15-16 5
10-14 4
7-10 3
3-6 2
0-2 1

[IporpamMoi orpeeneHbl MPUMEPHbIE HOPMbI OLICHKH 3HAHUU U YMEHUN YYallUXCA
MIPY BBITIOJTHEHUH MTPAKTUYECKUX PaboT:
® OILICHKA «5)» CTaBUTCS, €CIU YUAIIUUCS:
O  CaMOCTOATENILHO, TPABWJILHO U aKKYPATHO BBIMTOJIHSAET MOHTAX 3JIEMEHTOB Ha
Jary;
O  CXEMBI YUTAEeT CBOOOIHO;
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O  TpU HEOOXOAMMOCTU YMEJIO TOJIb3yeTCS CIIPABOYHBIM MAaTEpUAJIOM;

O  CcOONIOZaeT TEXHUKY O€30MacCHOCTH;

o  omuboK B paboTe HE JieNIaeT, HO JOIMYCKAeT He3HAYUTEIbHbIE HETOYHOCTH.
® OIlICHKA «4» CTaBUTCS, €CIIU yUaIlHICS:

O  CaMOCTOSATEJIBHO, HO C HEOOJIBIINMH HETOYHOCTSIMH BBIIOJIHIECT MOHTAXK
AJIEMEHTOB Ha IIaTY,
CIIPAaBOYHBIM MaTe€pUaIOM MOJIb3YETCS, HO OPUCHTUPYETCSI B HEM C TPYIOM;
cOOJTI0/TaeT TEXHUKY 0€30MMacCHOCTH;

O  TIpY BHITIOJIHCHUH 3aJaHUS JIOMyCKAET HE3HAUYUTEIBHBIC OIITMOKH, KOTOPHIC
HCTIPABJISIET TOCJIC 3aMEUaHUM YUUTENS U YCTPAHSIET CAMOCTOATENIBHO 0€3
JTOITOJIHUTEJILHBIX 00BICHEHHUH.

® OLICHKA «3» CTaBUTCS, €CIU yYAIIUMUCH:

O  MOHTaX AJIEMEHTOB Ha IJIaTy BHITIOJIHAET HETOYHO, HO OCHOBHBIE ITPaBUJIa
MOHTaKa COOIIOAET;

O  paboThl, IPETYCMOTPEHHBIC 3aJJaHUEM, BBITIOJHSIECT HECBOCBPEMEHHO;

O  CcOOJIFoAaeT TEXHUKY O€30MMacHOCTH;

O  OIMOKH CaMOCTOSATEIbHO HE UCIIPABIISET.

® OIICHKA «2)» CTaBUTCS, €CIU YUAIUUCS:

O  HE BBINOJHAET MPAKTUYECKYIO paldoTYy;

O  He COOJII0JaeT TEXHUKY O€30MacHOCTH;

O  YHUTAET CXEMBbI TOJBKO C MOMOIIBIO YUUTEJISI U CUCTEMATUUECKHU JOMYCKaeT
CYIIIECTBEHHBIC OITHOKH.

® OIICHKA «1» CTaBUTCS, €CIM yUYaIllUICs He TTOATOTOBIICH K paboTe, COBEPIIICHHO HE

BJIaJIeeT YMEHUSIMHU 1 HaBBIKAMH, MPETyCMOTPEHHBIMHU ITPOTPaMMOM, HE

coOJII0TaeT TEXHUKY OC30ITaCHOCTH.

[Tocne npoBepku HEOOXOAUMO BBISIBUTH TUIIUYHBIE OIIMOKH, TOMYIIICHHbIC
YYaIAMUCS, 1 HAMETHTD ITyTH JIMKBUAAINH MPOOETIOB B MX 3HAHUSIX.

o O
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6. CIUCOK JIMNTEPATYPbI

Jluteparypa ajq nexarora:

Hopmam UeHax ocHoea.

®enepanbHblil 3akoH oT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B PDy.
KoHuenius pa3BuTHs AOMOJTHUTENIBHOTO 00pa3oBanus nere (Pacnopspkenue
[TpaButennsctBa PO ot 4 centsops 2014 r. Ne 1726-p).

[Toctanosnenue ['MaBHOrO TOCYIapCTBEHHOTO caHuTapHoro Bpaya P® ot 04.07.2014
Ne 41 «OO0 yrBepxnenuu CaunlluH 2.4.4.3172-14 «CanurtapHo-
AMUAEMHUOJIOTMYECKUE TPEOOBAHUS K YCTPOUCTBY, COIEPKAHUIO U OPraHU3ALNH
pexuMa paboThl 00pa30BaTEIbHBIX OPraHU3aIUi JTOMOJTHATEILHOTO 00pa30BaHMS
JETEN

[Tucemo Muno6pnayku Poccuu ot 11.12.2006 r. Ne 06-1844 «O npumepHbIX
TpeOOBaHUAX K MPOrpaMMam JIOTIOJHUTEIFHOTO 00pa30BaHus JETEiD»

[Ipuka3z MunuctepctBa npocseuienus Poccuiickoii @eaepaunn ot 9 Hos6pst 2018 1.
Ne 196 «O6 ytBepkaenuu [lopska opranuzaiuy U OCyIIeCTBICHUS
00pa3oBaTeNbHOM IEATEILHOCTH 110 JOTIOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM
porpamMmmam.

Ileoazozuueckan numepamypa:

bopoosckas H. B. Tlcuxonorus u nenaroruka. CTaHAapT TPETHETO MOKOJICHHUS.
VYyeonuk mig BY3o0B .- M.:Ilpocnekt, 2013

3aceasunckuil B. M. Teopuun oOy4eHUs U BOCHUTAHUA. Y YEOHUK JJIS CTYJICHTOB
YUpEXKIEHUH BbICIIETO NMpodecCuoHanbHOro oopaszoBanus. — M: Akanemus, 2013
Kpuswenxo JIII. Tlenaroruka. YueOHuk.-2-¢ nz3a.- M.:Ilpocmekt, 2015.

Obyxosa JI.®. Bo3pacTHas ncuxonorusi. YueOHukK s By30B. .- M.:IIpocnekr, 2013
[Tenaroruxa. /Tlox pen. IL.W. Tluakacuctoro. M.: Ilen. nacneaue Poccun, 2010.
[Tenaroruka: nmemaroruyeckue Teopuu, cucremsl, Texnosnoruu /Ilox pea. C.A.
CwmupnoBa. M.: Akagemus, 2010.

Iloonacwiii U.11. Tlenaroruka. - M.: IIpocsemenue, 2010.

Cenesxo I'.K. DHnMKIONEIMs 00pa3oBaTeNbHbIX TexXHOMOTHI. - M.: HapoaHoe
obpazoBanue, 2010.

Cnacmenun B.A. n np. O0mas nexgaroruka. B 2 yactax. — M: Akagemus, 2010.
[lenarornueckue meroapl// Hayka u mpakTvka BOCIUTAHUS U IOMOJHUTEIEHOTO
obpazoBanus, 2012, Ne2

llomepsesa T.M. JlononHuTenbHOEe 00pa30BaHKUE B CTPYKTYPE BHEYPOUHOH
NeATeNIbHOCTH yuaniuxcs. // Hayka u mpakThka BOCIUTAHUS U JOTOJHUTEIIBHOTO
oOpazoBanus, 2011, Ne5

Anmonosa C.E., Kansesa O.JI. Interpanus J0NOJHUTEIHHOTO U 00IIIETO
oOpazoBanus B ycnoBusix peanuzainun @I'OC. // Hayka u npakTuka BOCIUTAHUS U
JOTIOJIHUTENIHLHOTO oOpazoBanus, 2015, Ne2

Hosuxosa M.M. Peammzarus ®I"OC HoBoTO mokoneHus. //J{onoaHATEIbHOS
obOpasoBanue u Bociutanue, 2014, Nol12

bapmuna JI.A., Hnbunvix H.JI. TexHoJIOTUs IJIaHUPOBAHUSI BHEYPOUHOU
nesitenbHOCTH. // Hayka u mpakThka BOCIIUTaHUS U JIOTIOJTHUTEIILHOTO 00pa30BaHMs,

2011, Ne8
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Usanos J[.A. Onpenenenne conepKaHus OCHOBHBIX TTOHITHI, HEOOXOIUMBIX TSI
peanmu3aruu HOBBIX @I'OC B yue6HOM Tiporiecce. // Hayka u mpakTuka BOCIIUTAHUS U
JIOTIOJIHUTENBHOTO 00pa3oBanust, 2012, NeNe4-5

Knumosa H.K. Ouenka kauectBa oOpazoBaHus B yupexaeHusx J10.
//[lononHUTEILHOE 0Opa3oBaHue u BocnuTanue, 2013, Ne5

Kynpusinos b.B. Attectanus y4aniaxcs B IOMOJTHUTEILHOM 00pa30BaHUM.
//[lonomHUTEILHOE 0Opa3oBaHue U BocnuTanue, 2013, Nel2

Kynpusinos b.B. HopMaTuBHBIE OCHOBBI IPOTPAMMHOI0 00ECIICUCHHS

JOITOJIHUTCIIBHOI'O O6paBOBaHI/I}I. //]_—[OHOJ'IHI/ITGJII)HOC 06p8,30BaHI/I€ N BOCITUTAHUC,
2013, Nel 1

JTumepamypa no npeomemy:

Anopees A.B., I'opnoe M.M. OCHOBBI 3JEKTPOHUKU / cepusi «YUeOHUKH, ydeOHBIC
rmocooust». — Poctos u/J: ®ennkce, 2003.

Apecmos K.A., Akoeenxo b.C. OCHOBBI 31€KTpOHUKHU. — M.: Paguo u cBs3b, 1988.
bnym  [Pwcepemu. Wzydgaem ArduinO: WHCTPYMEHTBI W METOIBI TEXHHYECKOTO
BoneOcTBa: [lep. ¢ anrn. — CI16.: BXB-IItepoypr, 2015. — 336 c.: u.

Benuamunose B.H. Jlebedes O.H., Mupownuyenxo A.M. MUKPOCXEMBI H HX
npuMeHnenue. — Crpan. mocobue. — 3-¢ u3., - M.: Paguo u cBsa3p, 1989, 240 c.: ui.
T'anbnepun M.B. DneKTpOHHAas TEXHUKA: Y4YEOHUK. — 2-€ W3[., UCIIP. U AOM. - M.:
OOPYM: UHD®PA-M, 2005.

Jlanunos U.A., Hseanoe A.M. OOmas 3JIEKTPOTEXHUKA C OCHOBAMH dJIEKTPOHUKHU:
VY4eb. mocobue s CTy 1. HeAJICKTPOTEXH. CIEIl. CPEIHUX CIIeIl. yuel. 3aBeICHHM. - 3-
e u3a. — M.: Beicii. mikoma., 1998.

Jlnonibl, TpaH3UCTOPBI, ONTORJIEKTPOHHbIE TpHOOPHL: CrpaBoyHUK. — M.: DHeprus,
1983.

Kyuymos A.M. DnexTpoHWKa W CXEMOTEXHHMKA: YuebOHoe mocobme. — 2-¢ W31,
nepepad. u gom. — M.: 'enmuoc APB, 2004.

Jlauun B.U., Casenos H.C. Dnextponuka/ B.W. Jlauun, H.C. CasenoB H.C. — 5-¢
u3., iepepad. u por. — PoctoB u/[{: ®enukc, 2005.

Tyeo6 HM., I'nebosé b.A., Yapwvikos H.A. TlonmynpoBomHUKOBBIE TPHOOPHL. —M.:
Dueproaromusaar, 1990.

Opymxun I'J]. PacueT W KOHCTpyUpOBaHHE paauvoannapaTypbl: YUYeOHUK s
paZMOTEeXHUY. CIEl. TEXHUKYMOB. — 5-€ u3.., nepepad. u gomn. — M.: Beicu. mk.,
1989. — 463 c.: un.

lllabaes P.b., Apacnanoe M.M. PykoBoJCTBO K Ja0OpPaTOPHBIM paboTaM Mo (pu3HKe.
“OneKTpuYecTBO U MarHeTusm’: Y4yeOHOe mocoOue g CTYJEHTOB 2—4-X KypcOB
bu3HKO-MaTEMaTHYECKOTO (PaKyJIbTeTa TMEJAarOrHYeCKUX BY30B IO CHEIUATBHOCTH
“032200 — ®usuka u mateMatuka’. — Crepautamak: Ctepiuramak. roc. nej. UH-T,
2002.

Xyane.b.  Arduino nmns  wzoOperateneit. OOydyenue dyekTpoHuke Ha 10
3aHUMAaTeNbHbIX TTpoekTax: [lep. ¢ anrn. — CI16.: BXB-IItepOypr, 2019. — 288 c.: ui.
Onekmpomexuuxa u nekmponuxa. Y4eOHUK mis cpen. npod. odbpazoanus / b.1.
[Tetnenko, KO.M. NubkoB, A.B. Kpamenunnukos u ap.; [lox pen. b.W. Iletnenko. 2-
e 3., crep. — M.: I3garenbckuil HeHTp «Akagemus», 2004,
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Jluteparypa 1 00y4aromuxcs U poauTesIe:

bopucos B.I'. YOuwIii paguomtodutens. - M.: "Paauno u cBs3p", 1992.
Kypuan «Pagno».

Kypuain «PagnoKoHCTPYyKTOP»

DnekTpoHuka s HaunHaronux / [Taono Anusepty; [nep. ¢ ut. U.B.
[ToTpsicunoBoii]. M.: Okcumo, 2018. — 368 c.

INTERNET-pecypcsi

http://m-elek.hln.ru/ -IlepcoHanbHblil calT ApacianoBa M.M.
http://www.go-radio.ru/start.html - PaanosnekTpoHUKa s
HAYUHAIOIIUX.

http://cxem.net/beginner/beginner.php - HauuHaromum
PaguOIIOOUTEIISM.
http://stoom.ru/content/category/10/28/191/ - HauunHaromum
PaguOIIOOUTEIISM.

http://radioshema.ru/ - CXeMbl

http://radiokot.ru/ - caiT «Paguokor».

http://radio-stv.ru/- cait «PagnomoOnTeiany.
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HHPUJIOKEHHUE A

IIpuMepHas TeMaTHKa HHAMBHUAYAJIBHBIX (TPYNIIOBbIX) POEKTOB

ABTOMAT 1IBETOBBIX 3()(PEKTOB.
ABTOMAaTUYECKUI BBIKIIIOYATENb.
['eHepaTop CUTHAJIOB.

3apsiAHOE YCTPOMCTBO.

3BYKOBOW YCHUJIUTEIID.

NmutaTop 3ByKOB.

NHukaTop ypoBHS BOJIBI.
WNHuKaTop ypOBHS CHTHAJIA.
HckaTenp CKpBITON IPOBOJIKU.
MynbsTHUBUOpaTOpP.

OxpaHHOE YyCTPOMCTBO.
[lepekirouatens TUpASTHA HA THPUCTOPAX.
[TepeximroyaTens TUPISHI.

[TpuOops! 17151 MPOBEPKH UCIIPABHOCTHU AJIEKTPOPATHOIIEMEHTOB.
[Ipocreiimmii poOOT.

Perynupyemblii cTaOmIM3aTOpP.
Perynsarop MomHocCTH.

Perynsarop spkoCcTH CBETHIIBHHKA.
CraOunn3upoBaHHBIN OJI0K MUTAHUS.
CxeMa ynpaBlieHUsS HUHIUKATOPOM.
Tepmoperynstop.
[{BeTOMY3bIKaJIbHAS] YCTAHOBKA.
DJIEKTPOHHBINA 3BOHOK.
DIIEKTPOHHBIA METPOHOM.
DJIEKTPOHHBIN TaimMep.
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HPUJIOKEHHUE b

IlepeyeHb HHCTPYMEHTOB U MATEPHUAJIOB /1JIl BHINIOJHEHUS MPAKTUYECKUX U
JJabopaTopHbIX padoT

OcHosHoti

[TasmpHUK dnekTpuyeckuid 10 40 Br.
[ToncraBka 1u1s NasJIbHUKA.
MynbeTumetp nudpoBoii (aBOMETP).
[TaccaTtmxu (TUIOCKOTYOITH).

boxkopes.

OTtBepTKa.

[Ipumnon.

dmroc.

Hox.

[TuHUeT (mpsIMOiA, YTII0BOW)

bymara HaxxadHasl.

Pesak.

Tpsinka (ryOka) /uist IPOTUPKH >Kalla MasIbHUKA.
@OJIBrUPOBAHHBIA CTEKIOTEKCTOIIMT.
Halopsl 21eKTpopano3ieMeHTOB.
MOHTaXHBII 1 HAMOTOYHBIN IPOBOAA.

Jlononnumenvuwiii

biiok niuranus.

Ocuunorpad.

['eneparop cUrHasoB.

N3mepurenbHbie TpuOOphl (aMIEPMETPHI, BOIBTMETPHI).
Y CTpOMCTBO € MMH30M U IBYMs 3a)KUMaMU Ha MIApHUPax.
Jlyna.

[TasimpHas macra.

[TasgnpHast cranuys.

Otcoc miid yaaneHus npumnos.

Hemerammnueckas oTBepTKa.

Kpyrnory011sl 1 yTKOHOCHI.

XJIOpHOE KeJIe30.

[Inactuk.

danepa.

JIuctoBon Meraiu.

Kpenex.

CBepauibHbIA CTaHOK (MUHU-APETD)

Caepura.
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HHPUJIOKEHUE B

JIMarHocTHYeCKMd MaTepuaJl IS MPOMeKYTOYHON aTTecTAluN 00yYA0IIUXCS
JAOMOJTHUTEIBHOM 00111e00pa3oBaTe/IbHOM 001Iepa3BUBAIONICH POTrPAMMBbI
«OCHOBBI JJICKTPOHUKH»

Bapuanm Nel
1. B xakux eJUHHLAX U3MepsieTCsl CHJIa ToKa?
A) Amriep b) Bonet B) Barr I') Om.

2. B kakux eIMHULAX U3MePAETCS MOIHOCTD ?
A) Amrep; b) Bossr; B) Barr; I') Owm.
3. Kakas eqnHnIa usMepeHns XapakTepu3yeT eMKOCTh KOHeHcaTopa?
A) KuIoM b) meraBart B) muxpodapan I') MunnuBONBT
4. C kakoil HeJb0 NpH naiike NpUMeHS T (GuIrochI?
A) Ins ynydiieHus: IpOBOAUMOCTH ITPOBOJHUKOB.
b) Jlis ynanenus u3onsuuu.
B) /lns ynaneHusi OKUCIIOB € MasieMbIX OBEPXHOCTEM.
I') Ina coenuHeHust IpOBOIHUKOB.
5. B kakoii MmaTeprajg OTHOCUTCS K IHIJIEKTPUKAM?
A) Cepebpo. B) Omnogo. B) Ilnactmacca. I') Menp.
6. Ykaxure YI'O Tpan3ucropa n-p-n-runa

§E o @

B) I)
7. Kakoe u3o0pakeHne cCOOTBETCTBYET YCJIOBHOMY 0003HAYE€HHUIO dJIeMEeHTAa
nuTanus?
+ +
T T ==

A) b) B) I
8. Kakasi MOIIHOCTDH BbIJIEJISIETCS HA Pe3UCTOPe NMPHU MPOXOKIAEHUN TOKA CUJION 2A,
ecJI Hanpsi>KeHne Ha BbIBOJAX pe3uctopa pasuo 10B?
A) 20 MBT; b) 5 Br; B) 20 BT; I') 0,2 xBT.
9. Kak Ha3bIBalOTCA BbIBO/IbI OUIOJISIPHOTO TPaH3UCcTOpa?
A) AHOJ, KaToJ, yPABJISIOMIAN 3JIEKTPO/I.
B) Komnekrop, 6a3za, sMUTTED.
B) Hcrok, cTok, 3aTBOp.
I') Bxon, BeIx0a, Kopmyc.
10.Kaky1o BeJIMUUHY U3MepsieT MYJbTHUMETP, €CJIH MePeKIIYaTe/] b HAX0AUTCHA B
MO0JIOKEHUH YKA3aHHOM HA PUCYHKe?
A) Ilepemennsiit Tok 10 200 MA.
Bb) ITocTosunbIit TOK 10 0,2 A.
B) Ilepemennoe nanpsixenne 1o 200 mB.
I') [TocrosinHOE HanpsikeHue Ao 2 B.
11.Kakoe HOMUHAJILHOE CONPOTUBJIEHUE UMeEET PE3UCTOP, MOKA3AHHBIH HA
pucyHke?
A) 2 xkunoOMm;  B) 200 Om;  B) 200 kunmoOwm;  I') 2 meraOm.
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12.Yto0 0003HauaeT HaaANNUCh «4D7» HA KOpIyce KOHIeHcaTopa?
A) emkoctb 47 Mmukpodapan B) emxocts 0,047 mHanodapan;  B) emxocts 4,7
Hanodapan; I') emkocts 4,7 nmukodapa.
13.1 nuxodapan paBeH ...
A) 10°®; B) 10°®; B) 10°®; I) 10",
14.Kakoii mpuOop Mcmoyib3yeTcsi B NIapaMeTPUYecKOM CTa0MIM3aTope HANPSIKEHUsI
B pexxuMe 00PATHOI0 HANPSIKeHUus ?
A) Bapukan. B) CtabunutpoH. B) Boinpsimurtenshsbiit nuog.  I') Ctabuctop.
15.Kak Ha3bIBaeTcsl JaHHbIA BHIBO MOJYNPOBOIHUKOBOIO AU0Aa?

PR

A) Anon. b) Karon. B) DnexTpon. I') Konnexrop.
16.Kakoe BK/Il0UeHHE MOJYNPOBOIHUKOBOI0 1M0/1a H300pa’keH0 HA pUCYyHKe?
A) Tpsamoe; + o—Ph
B) O6patHoe; — o—
B) IlonoxurensHoE;
I') Perynmupyemoe;
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HPUJIOKEHHUE I

JIMarHoCTHYeCKUA MaTepHuaJl I HTOTOBOM ATTeCTALUM 00yYAIOIIUXCS
JAOMOJTHUTEIBHOM 00111e00pa3oBaTe/IbLHOM 001Iepa3BUBAIONICH POrPAMMBI
«OCHOBBI JJICKTPOHUKH»

Bapuanm Nel
HOI[O6paTI> W BBIIIOJIHUTH MOHTAX 3JICMCHTOB SaﬂaHHOﬁ CXEMBI Ha TI€YaTHOM IJIaTe.
K Goi6. 14 001
— R4 100K
—1 Py Py
. Il C2068ms  —— ELT |2 Fut 14
RTI5M ! D1 KI76/087 —
feiek | RIS 202 |y 15, =
Ay S )4 < V2 Kli4024
214 T 1E]& ¢+= S :
cr ] o < ~2208
20mKx158 | + VT1KT940A A5 2
T 511 4 /
B = e q -
VT2 KT940A 51

| . —
" K ol 7.001

Cxema nepexmrouarens I ABYX THPISHI
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