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Pabouas nporpamma Ha 2024-2025 y4eOHbIi roJ ISl HAYYHO-TEXHUYECKOT0 KPY>KKa

ILIL. TonoBuH. IlIkonbHBIH (HU3NKO-TEXHUUECKUHA KpykoK: KH. mist yunrens: U3 onsita padotsr/Ilon pen.
B.M. Uromesa.-M.: IIpocsemenue, 2001,

KonnuecTBO yacoB B Hemen0:2 vac
KonnyectBo yueOHBIX Heeb: 34 Hepenu
OO011ee KOJIMYECTBO YacoB: 68 yaca.

B pesynbraTe paboThl Kpy>KKa IIKOJIBHUKHU JOIDKHBI TIOTYYUTh SJIEMEHTAPHBIC IPEICTABICHHS O
MIPUHIMTIAX PaAUOTIepeadn U PaJuoNpHeMa, O IPHHIMIIAX OCYIIIECTBICHHS IPOBOAHON CBSI3M, PA3BUTh HABBIKH
3JIEMEHTapHOTO KOHCTPYHUPOBAHMSI, MOHTaXa 1 0OPMIIEHHUS KOHCTPYKIINH, a TIABHOE — MOHATH MPHHIIUTI
paboThI KOIeOaTENFHOTO KOHTYPA, AETEKTOpa U TeseoHa, y3HATh PabOTy 3JEKTPOHHBIX JIaMIl 1
MOJTYIIPOBOJHUKOBBIX MPHOOPOB, YTO MOIYIPOBOAHUKOBEIE TPUOOPHI JOCTATOUHO MPOYHBI MEXaHUYIECKH,
OJTHAKO JTa)Ke KPATKOBPEMEHHOE HEeTPaBMIIbHOE BKITFOUEHHE MOYKET BBIBECTH X U3 CTPOSL.

[IpakTrdeckoii paboTOM 1O 3TOH TeMe SIBISETCS KOHCTPYHPOBAaHUE BHIMIPSIMUTEIICH, B TOM YHCIIe IS TUTAHUS
TPaH3UCTOPHBIX MPUEMHHUKOB U yCUIIUTENEH HU3KOW YacTOTHI.

Hesan u 3axa4u 00y4eHust

I_IGJ'ILIO KypcCa sBJIICTCA PA3BUTUC IIO3HABATCIBHBIX W TBOPYCCKUX CIocoOHOCTEH ydamuxcst
MOoCpCACTBOM OCBOCHHUA TCOPCTUYCCKUX MU IMPAKTUYCCKUX OCHOB OJJICKTPOHUKH W PAAUOTCXHUKH.
PasButne crmocoOHOCTH K HU3YYCHUIO (bHSI/IKI/I " PAIUOTCXHUKH.

Peann3anus nocTaBieHHON LEIH IPELyCMaTPUBAET PELLICHHUE CIEAYIOUINX 3a1ay:
Ooyuarujux:
® co3J1aTh YCJIOBHS JUIs CAMOOIIPEIEICHUS yUalluXcsl B Ipo(ecCHOHaNbHOM BBIOODE;
® [oJy4yeHHe ydyalumucs 0a30BbIX 3HAHUM B 001aCTH paJIMOTEXHUKH U 3JIEKTPOHUKH;

® HayuyuTh NPAKTUYECKUM MpHEeMaM MOHTaXa, Mailku, U3TOTOBJIEHUS KOPIYCOB Pa3IUYHbIX
PasMOIEKTPOHHBIX YCTPOMICTB;

® cdopMHpOBaTh HABBIKU NPAKTUYECKOI pabOTHI O CO3JJAHUIO U PEMOHTY Pa3IUYHbIX
YCTPOMCTB 3JEKTPOHUKU U aBTOMATUKH;

® HayuduTh TMOJH30BAThCSI KOHTPOJBHO - HM3MEPUTENbHBIMU MPUOOpaMH TpU TMPOBEPKE,
OTJIAJIKE ¥ PEMOHTE PaIuO3IEKTPOHHBIX YCTPOUCTB;
Pa3zeusarwuiux:
® co31aTh YCJIOBUSA JUIS Pa3BUTHS OOIIMX MO3HABATENBHBIX CIOCOOHOCTEH;
® chopMHUpOBaTh HABBIKH TIAHUPOBAHUS HAYYHO-TIPAKTHUECKUX padOT, IKCIIEPUMEHTOB,

MpOBe/ICHUE HAOTIOACHUIA, U3MEPEHHI UITH OTBITOB;

® pacuIupuTh, MOBTOPUTH, 000OIIUTH, CHCTEMAaTU3UPOBATh 3HAHUH, TIOJTYYCHHBIE B IIIKOJIE;

® BbIpa0OTaTh HABBIKK Pa0OTHI ¢ HH(POpMATMOHHBIMU pecypcamu («HTepHETY,
TEXHUYECKOH M CIIPAaBOYHOM TUTEPATypOil) U HaBBIKAMH O0(OPMIICHUS TOTYYCHHBIX
pe3yIbTaTOB,;

® 03HAaKOMHUTbH C HOBBIMH dJIeMEHTAMU o6meHaqumx " ClICOUaJIbHBIX 3HaHHﬁ;

® pa3BUTH HABBIKU MPOBEACHUS UCCIEIOBATENILCKUX U DKCIIEPUMEHTAIBHBIX PadoT;

® pa3BUTH CIIOCOOHOCTH yUaITUXCS K CAMOCTOSITEIbHOM Y4eOHO-HCCIIeT0BATENbCKOM
NEeSATEeTbHOCTH;

° Pa3BUTh UHTCPCC YHAIIUXCA K BBI6paHHOMy HpO(bI/IJ'IIO ACATCIIBHOCTH.
Bocnumamenvnuoix:
® codeucTBOBaTh mnponeccaM CaMOIIO3HAHUSA U CaMOPAa3BUTHA JINYHOCTH



® (dopmupoBaTh BOJEBBIC KAUECTBA JJIsl YCIEUTHOW JCSITENLHOCTH, TaKUe KaK YCUIUYHUBOCTD,
HAaCTOWYUBOCTb, YMOLIMOHAJIbHAS YPAaBHOBEIIIEHHOCTb;

® pa3BUTh BOOOpaKEHUs, TBOPUECKOTO MBIIIJICHHUS U MPAKTUYECKUX HABBIKOB BBHITIOJTHEHUS
HAy4YHO-TIPAKTUYECKUX PadoT.

° co3maTh MOTHBALIMIO K Y4aCTHIO B 06H.[CCTBCHHO'HOJIC3HOI71 JACATCIIBHOCTH KOJIJICKTHBA.

IlyTn nocTrkeHus OCTaBICHHBIX 3a/1a4:

® UHAMBUAYAIbHBIA MOAXOJ K y4YalIMMCs, TOJA00p 3alaHuil HEOOXOIUMO MPOU3BOAUTH C
Y4€TOM JIMYHOCTHBIX OCOOEHHOCTEH KaXJIO0ro MIKOJIbHHMKA, €r0 3aMHTEPECOBAHHOCTH U
JOCTUTHYTOT'O YPOBHS ITOATOTOBKH;
CO3JIaHMs Ha 3aHATHAX aTMOC(epbl COTPYJHHYECTBA MEXKIY MEJaroroM U yYEHHKOM, C
LIEJIBI0 PACKPBITUS TBOPYECKOIO IIOTEHIMAIIA JIMYHOCTU KaKI0T0 BOCIIMTAHHUKA.

Pesynbrar OCBOCHMA INPOrpaMMBl - CHELUAIbHBIE 3aHATHSA 110 PATUONICKTPOHHUKE, BIIAJCHUE
IIPAKTUYECKMMH HABBIKAMM U YMEHMSMU [0 PaJMOKOHCTPYHPOBAHUIO, pa3pabOTKa COOCTBEHHBIX
IIPOrpaMM 110 PEHIEHUIO TEXHUYECKHX 3a]1a4.

Konumunzenm yvawjuxcsa

OcnoBHas (hopMma pabOTHI CO IKOJIBHUKAMH — IPYNIIOBBIC 3aHATHUS, HA KOTOPBIX IIKOJIBHUKH [TOIy4aroT
TEOPETUUECKHUE 3HAHUS U MPAKTUUECKHE HaBBIKH.

B xadgecTBe Gopmbl 00yUeHHSI UCTIONB3YIOTCS HHIUBUAyaIbHAs yaeOHO-HCCIIeI0BaTeNbCKas padoTa aereit
O] PYKOBOJICTBOM MPEMOIaBaTe sl 0 WHAWBUIYAbHBIM YUCOHBIM TIAaHAM.
OnrtumanpsHast YUCICHHOCTDh YUeOHOM TPYIBI 6—8 YeI0BeK, T.K. H3y4aeMbli MPEeIMET SBISACTCS TEXHUIECKU
CJIOKHBIM, TpeOyeT TIIATENEHOTO COOIOCHHS TPABIII TIO TEXHUKE O€30MIaCHOCTH H 0CO00 BHUMATEIFHOTO
OTHOIICHHUS K TCOPETUICCKON U MPAKTHYCCKON YaCTH 3aHATHI CO CTOPOHBI YUAIIUXCS U MeJaroros.

Texnonozun ooyuenus

TexHonoTHs1 00y4EHUs] OPUSHTUPOBAHA KaK Ha MHIUBUIYabHYIO M KOJUIEKTUBHYIO pa0OTy O
PYKOBOJICTBOM T1€/Iarora, Tak ¥ BHEAYJUTOPHYIO HHIUBHU Ty aIbHYIO paboTy B CBOOOJHOE BpeMs A0Ma.

[Tpu npoBeCHNY 3aHATHI OCHOBHOM yIIOp JieTaeTcsl Ha CAMOCTOSTENBbHYIO PA00Ty yJaruxcs.
[IpenogaBaresb moMoraeT aanTUpPOBaTh BEIOPAHHOE PEOCHKOM YCTPOMCTBO K KOHKPETHBIM YCIOBHSIM
sKcIuTyaraiuu. Takke mpernoaaBaTellb MOMOTraeT YYaIluMCs B pa3pabd0oTKe OKOHYATENILHOTO BApUAHTA
MPUHIMITHATEHON CXEMBI M TICYATHOM TUIATHI YCTPOUCTBA, TIPOBEICHUH PaJIMOMOHTAXHBIX paboT U, camoe
CJIOKHOE, HACTPOIKe («OXKHUBIICHUN») COOPAHHOTO ycTpoiicTBa. Takum 00pa3oM OOJIBIIYIO YaCTh CBOECH
y4e0HO-HCCIIeI0BATEIbCKON pa0OThl pedsTa MPOBOAT CAMHU, OCBAWBas IIPU 3TOM Pa3IUUHbIC HABBIKU M 3HAHUSI.
B niporiecce 00yueHus nemaror audGepeHIupyeT MaTepHaibl He TOJIBKO B 3aBUCHMOCTH OT BO3PacTa, HO U OT
YPOBH IMOATOTOBKH yUalIUXCH.

Iocne 3aBepiIeHNsT HAYATBLHOTO TEOPETUUECKOTO Kypca 00yUeHHs yJaliecs NpUCTyaoT K
WHIMBUAYaAIBHBIM YUeOHO-HUCCIIEI0BATENBCKUM paboTam, a IpenoaaBaTelb IOMOTraeT UM B BBITIOJHEHUN 3THUX
pabot. OTHOBPEMEHHO C 3TOW MHAWBHIYaIHHON pabOTOH MpernogaBaTesb MOSCHSIET yUalluMCs
JIOTIOJIHUTENIBHBIN TEOPETUUECKUI MaTepral.

IIporpamMma paspaboTaHa Ha OCHOBE TPEOOBAHHM K YUPESIKIACHUSIM JTOTIOJHUTEIILHOTO 00pa30BaHus JICTeH
(mrcemMo MunucteperBa obpazoBanust PO ot 18.06.2003 Ne 28-02-484/16) ¢ yuetom cnieniupuku paboTHI 110
TEXHUYECKHU CJIOKHBIM BUIAaM M MOKET OBITh UCTIONB30BaHa B KAUECTBE OCHOBBI JUIS MIE1arOTMYECKO paboThI B
y4eOHBIX IpyIIax paIuoTeXHMYECKOro HanpasieHus. COriacHo NpuiiaraéMbIM METOJUUECKIM
PEKOMEHIAIMSIM BBIJIENICHBI 00IIIe KOHIICNIMY TTPOrPaMMBI JIAHHOTO HATPaBJICHUs, BKJIIOYas aKTYalIbHOCTb
JAHHOW TeMbI, OCHOBHBIE TIpeIMETHI U 1enn 00yueHus. [lepeurnciensl Gopmbl opranuzanui 00yueHHS.
Omnpenenensl TpeOOBaHUS K JIMIAM, TOCTYHAIOLINM AJIs1 00y4eHHsl, ¥ KBaTU(PHUKaLMOHHBIE TPEOOBAaHUS K
aTTECTAllMH Y4YalluXcs, IPOIIeIINX 00yUYeHHe. YKa3aHbl HeOOXOIUMbIE TEXHHYECKUE CPENICTBA ISt
IIPOBE/ICHMS 3aHATU.



MarepuajgbHas 6a3a

Texandeckoe obopynoBanue JadbopaTopun «PaarosneKTpoHNKa:

® Mebenb 1 paboune MecTa (MOHTaXXHBIE CTOJbI);
® cucreMa 3eKTpuyeckoro nuTanus 220 ¢ ycTpoHCTBOM 3alUTHI;
JITHUS HATIPSDKCHUS 36 BOJIBT;
3aLIUTHOE 3a3EMJICHHE;
BBITSDKHASI BEHTHIISALIUS;
MoKapHasi CUTHAIIN3ALIHS;
OTHETYILUTENH;
TenedoH;
® caHTeXHHYECKOoe 000pyI0BaHUE;
KJIacCHasl IOCKa;
y4eOHBIE PKCIIOHATHI U TIOCOOUS;
KypHAITBI yaeTa paboThI;
CBEPJIUIIbHBIA CTAHOK
CJIECAPHO-MOHTAXHBIM HHCTPYMEHT;
® YKOMIUIEKTOBAHHAs aIlTeuKa;
® cpexactBa yOOpKH MOMEIEHHS, CTAHKOB, Pa00YNX MECT;
PacxonHble MaTepuabl:
® JKecTb, JUCTOBAs JaTyHb WM MEAb, MeTAJIIMUecKas (oJbra, MpoBoL;
®  CJOHUCTBIE IUIACTHKH, XJIOPBUHMI, (PTOPOIIACT, TEKCTOJIUT, TETUHAKC, S00HUT;
XMMHUYECKHE BelecTBa (XJIOPHOE JKeNe30, PACTBOPUTEIHN, KPACKH, IMAJIH);
HEOOXOIMMBIE PaCXOAHbIC MaTepPHAaIIbI
® IlpubGopsl u mpouee 06OpyAOBaHHUE:
® 6 masuIbHBIX CTAHLUUH C PEryIATOPOM TEMIIEPaTyphI;
alanTepbl MUTAHUS;
ANEKTPUIECKUE TPOOHUKH (TECTEPHI), MYJIBTUMETPBI, OMMETPHI, BOIILTMETPHI;
® ocmumorpadst
®  4acTOTOMEPHI
Taroke yyaniuMcst peKOMEHIyeTCsi MMETh COOCTBEHHBIN KOMIUIEKT HHCTPYMEHTA:
® Masmphuk 40 Bt (OTICH 220/40);
® TlopeHs [y yaaneHus Opumnos («oTcocy);
® Ckanplenb XUpypruieckuil (IepoUrMHHBINA HOX);
® [luHUeT; Kycauku - OOKOpE3HI;
[Tnockory611el Manble («yTKOHOCHD»)

N3menenue COUAJIBHBIX U DKOHOMHUYCCKUX YCHOBI/Iﬁ JUKTYCT YUPCIKACHUAM
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl U3MEHEHNE MEXaHH3Ma OTHOIIIECHH C Y4aCTHUKAMHU
00pa3oBaTeNLHOTO MpoIiecca.

[IpropuTeTHbIE MPUHIUIBI IPU OpTraHU3aIUH JTONOJHUTEIBHOTO 00pa30BaHUs JeTei:

Ilpusnanue npasa pebenka Ha CBOOOJHOE CaMOOIPEIENICHUE U CaMOpealIn3alliio, Ha CBOOOTY
BbIOOpA MpeiocTaBisieT peOCHKY U MeJarory BO3MOKHOCTh BIOOpa WHAMBUYaIbHOIO MapIIpyTa
Ha YpOBHE COJAEPKAaHUs, METOAUKH, ONBITA, CI0KHOCTH, KOHEYHOTO pe3yJbTaTa JJIs
YJIOBJIETBOPEHUSI CBOMX MHTEPECOB, MOTPEOHOCTEH, peanu3anunu COOCTBEHHOTO KU3HEHHOTO
MpelHa3HauYeHUs], OCYIIECTBICHUS CBOUX LieJIel, pa3BUTHUS CIOCOOHOCTEH, TBOpUECKOI
camopeanu3anun

Pazeumue unougudyanbrnocmu npeanoaraeT co3aaHne COLUOKYIbTYPHON Cpeabl s
MaKCHUMAaJIbHO CBOOOTHOW pean3ainy 3aJaHHBIX IPUPOJION Ka4eCTB; OPTaHU3aIUI0
WH/IMBUYaIbHOM IMOMOIIHM AETSAM B pean3alluil IepBUUHBIX 0a30BBIX MOTPEOHOCTEI; aKTUBHOE



y4acTucC neaarora B aBTOHOMHOM JJYXOBHOM CTPOUTCIILCTBC. I/IHI[I/IBI/II[yaJIBHOCTL YCJIOBCKA
OCHOBBIBACTCA HAa IMMPUPOAHBIX (baKToan, HACJICACTBCHHBIX 3a1aTKax U OJJHOBPEMEHHO
PAa3BCPTHIBACTCS U IMMOMOJHACTCA B MMIPOLECCE CoLMA/IM3aln, CaMOPa3BUTH, CaMOpCaAIN3aliuu,
CO3HATEJIFHOTO caMOBOCIIUTaHMA. Eciaun HHIAWBUAYAJIBHOCTD 3aKPCILIACTCA U YCTOﬁqHBO
MMPOABJIACTCA B ACATCIBHOCTH YCJIIOBCKA, €ro 06pase JKU3HH, TO MOKHO IT'OBOPHUTH 00
HHIUBUAYAJTbHOM CTHJIC ACATCIbHOCTHU, MaCTCPEC KAK JTMYHOCTHOM O6p&30BaHI/II/I, CTHJIC )KU3HU.

Eouncmeo u yenocmnocms 00pazoeanus NpearosaraeT, 4To o00y4eHue He 3aMbIKaeTcs Ha
OT/EJbHBIX 3HAHUAX, YMEHHUAX U HaBbIKaX, a BEIXOAUT HA (POPMUPOBAHUE JIMYHOCTH U CTAHOBUTCS
CPEICTBOM BOCIUTAHUS, BUJIOM AKTUBHOW COLIMOKYJIBTYPHOM CaMOJESATENIbHOCTH peOEHKa, YTO
BO3MOYKHO IIpY ()YHKLIMOHMPOBAHUU KPY’>KKa KaK OTKPBITOr0 00pa30BaTeIbHO-BOCIUTATEIBHOIO U
JOCYTOBOI'0 LIEHTPA, JOCTYIIHOTO JUIsl I€Tel BCEX BO3PACTHBIX U COLUAIBHBIX I'PYIIIl HACEIICHMUS.

Cucmemnon opzanusayuu ynpasieHus y4eoHo-60CRUMAMENIbHbIM RPOUECCOM:
JIONOJIHUTEIbHOE 00pa30oBaHue, B OTIMYUE OT 0230BOT0, BOOPYXKAET HE CyMMOH 3HaHUN y4eOHBIX
MIPEMETOB, a IIEIOCTHON KYJIbTYpOH )KM3HEHHOTO (JIMYHOCTHOTO, TPO(ECCHOHATLHOTO)
CaMOOIIpeIeNIEHUs], KaK cI10co0a IIeIOCTHOTO OCBOSHHSI MUPA.

Jlosepusa u noodeprcku’: Bepa B peOeHKa, JOBEpUE eMy, MOICPKKA €r0 YCTPEMIICHHI.
[Ipexxne Bcero - 3To 0TKa3 OT aBTOPUTAPHBIX OTHOLIEHUH U NEPEX0/l K OTHOLIEHUSIM
JIO0OPOBOJIBHOTO COJICHCTBUS, TBOPUECKOTO COYYaCTHSI B €JUHOM IPOLIECCE TTOUCKOBO -
pa3paboTIeCKOi NeATeTbHOCTHOH, )KUBOW KOMMYHHKAIIUHU, TAE JETH BMECTE C B3POCIBIMU
CTaHOBSATCS MPOCKTUPOBILIUKAMHU U PEAIU3aTOPAMHU CBOUX K€ 3aMBICIIOB.

Teopuecmea: TBOPUYECTBO SIBJISETCA ONHOBPEMEHHO U LIEIIBIO, U CPEIACTBOM, U LICHHOCTBIO, U
KpuTepueM 3pPEeKTUBHOCTH IIeJaroruieckoro mpouecca. IIpexxae Bcero, T0MOIHUTEIEHOE
o0pa3zoBaHue cIOCOOCTBYET TBOPUECKON caMopeann3aluu peOeHKa B Pa3INuHbIX BUIAX
JeSTeIbHOCTH, (OPMHUPYET MOTPEOHOCTH B CAMOPA3BUTHH, CTUMYJIUPYET OCTOSHHBIA TBOPYECKUI
pocr.

Coxpanenue 300poevsa ooyuarouguxca. lIpencrapisercs BIOJHE CIIPaBEIMBbIM
MIPEIITOJIOKEHHUE O TOM, YTO Ha 3JJ0OPOBBE JIETEH OKa3bIBACT BIUSHUE HE TOJIHKO U30paHHAS
00pa30BaTeNbHBIM YUPEKICHUEM CTpaTErus 00pa3oBaHusl, HO U pealn3yeMble 00pa3oBaTeIbHbIC
TexHoyoruu. B COACPIKATCIIBHO - KOHUECIITYyaJIbHOM IIJIAaHC 31€Ch p€Ub UIACT 00 AKTYyaJIbHOM
HaMpPaBIIEHUHU MOBBIIICHUN Y((HEKTUBHOCTH CUCTEMbI BOCITUTATENEHOM pabOThI B TOM WU HHOM
KOHKPETHOM OTJIeJIC - HAyYHO 0OOCHOBAHHOM YTBEP)KJICHUHU B BOCITUTATEIIFHO-00pa30BaTEeIILHOM
cpene Jloma TBopuecTBa 310pOBOTO 00paza KU3HU.

OOBIYHO 3aHATHA B KpyKKe IsTest 1 mnu 2 akanemudeckux yaca. (OnuH pa3 B Heaeno). 13
sToro BpemeHu 10-12 MUH 0OBIYHO YXOJUT HA TTOATOTOBKY pabovero Mecta: mo100p
WHCTPYMEHTOB, JeTalieil, MaTepuaIoB, BpeMs Ha pazorpes nasuibHuKa. EmE 10... 15 mun
notpelyeTcst Ha yOOpKy pabodero mecta. OcTaBiieecs: BpeMsi UCIOJIb3YETCs IS 3aHATHH, TIPH
ATOM XOpOIIIei opranu3anueil yueOHOro mporecca U yKperieHUEM TUCIUTUIMHBI YYaIuXcsl MOXKHO
YMEHBIINUTH HEITPONU3BOANTCIIBHYIO TPpAaTy BPEMCHHU.

Ha nepBbIX 3aHATUSX y4yaliuMcs Jy4llle BCero MpeajoKuTh A paboThl mpocTeiine
KOHCTPYKIIMHU, KOTOpPBIE MPAKTUYECKU HEe TPeOYIOT HAJIAAKU. DTO MOTYT OBITh, HAIIpUMED,
YCUJIMTENb 3BYKOBOM 4acTOTHI, IEPETOBOPHOE YCTPOMCTBO HA JIBYX-TPEX TPAH3UCTOPAX WM KaKOe-
1100 npyroe ycrpoicTBo. OOBIYHO MOCHE YCIEIIHOTO UCIIBITAaHUS IEPBOM KOHCTPYKIMH BCS
rpynna 0XHBJIEHHO KOMMEHTHPYET Pe3yJIbTaThl UCIIBITAHUIN: KaXk/Iblil X0UeT MonpoooBarth ee B
pa0ore.



JIns HaYMHAKIKX yYAIUXCSI MOKHO MPEIIOKUTh U3TOTOBUTH OJHO YCTPOMCTBO Ma ABOUX,
0oJiee OATOTOBJICHHBIE PEe0ATA MENA0T KaKIbI CAaMOCTOSTEIHLHO OJTHO M TO K€ YCTPOMCTBO.
Korna HeckonbKo yUEHUKOB JI€NAI0T OAMHAKOBBIE YCTPOICTBA, Y HUX UMEETCS BO3MOKHOCTh
MOMOIIHY, YTO OYEHb BAXKHO B HAYAJIbHBIN MEPHO/I.

CrnenyeT 3aMETHUTb, YTO IIPU U3TOTOBJICHUH JJAXKE MPOCTEHIINX KOHCTPYKIUI B IIEpPBOE BpeMs
JIeTI0 IPOABHUTaeTCss MeIeHHO. [103TOMYy >KenaTesibHO UCIOIb30BaTh HanOoJIee OMBITHBIX
yYaIuxcs JUisi IOMOIIY HAYWHAIOLIUM, IPUYEM JIeJIaTh 3TO TaK, YTOObI 3TH ydaliuecs
MOYYBCTBOBAJIM, YTO OHU MOTYT OBITh HAJIEKHOM OMOPOM PYKOBOJUTEIIO KPYKKa. Ydaluxcs,
KOTOPBIE CAaMOCTOATEIHHO IIOMOTAI0T HOBHYKAM B PaJHO3JIEKTPOHHKE, 1IEJIECO00pa3HO CTABHUTH B
IIpUMeEp, BOCIIUTHIBAS TEM CaMbIM Y KPYKKOBIEB UyBCTBO TOBAPHILIECTBA U B3aUMOIIOMOIIIH.

[Tociie TOro Kak yCTPOUCTBO OyIET U3rOTOBJICHO, HEOOXOIMMO JaTh BO3MOKHOCTD yUaI[MCS
MIPOBEPUTH €r0 PadOTOCIIOCOOHOCTH C UCTIOIB30BAHUEM PA3ITUYHBIX MPHOOPOB: aBOMETPA,
ocipyuiorpada, reHepaTopa CUTHAIOB U T. JI. Y YMTBIBas, YTO B HAYAJIbHBIN MEeprO]] peOsTa ellie He
YMEIOT 00paIaTbes ¢ 3TUMH MPUOOpaMH, PYKOBOJIUTEb KPY)KKa aKTHBHO TIOMOTACT UM.

Heo0xo1umMo cTpeMHUTBCS K TOMY, YTOOBI KayKbli yUaIuiicsi JOBOIUI KOHCTPYKIIMIO CBOETO
YCTPOMCTBA JI0 TAKOT'O COCTOSIHUS, KOT/1a 3TO YCTPOUCTBO MOKHO ObLIO ObI SKCIIOHUPOBATh Ha
MECTHOM BBICTaBKE. DTO 3aMETHO AKTUBU3UPYET KPYKKOBLIEB.

[To xony u3n0KEHUS COAECPKAHUSI TOM UM MHOM TEMBI JKEJaTeNIbHO PUBOAUTD IIPUMEPHI U3
KHU3HU U I€ATEIbHOCTH U3BECTHBIX YUEHBIX, M300peTaTesiel U palioHaIN3aTOPOB, HOBaTOPOB
MIPOM3BOJICTBA B 00JIACTH PAAHOdIIEKTPOHHUKH, PACCKa3bIBaTh 00 UX paboTe. YMECTHBI U IPUMEPHI
U3 CBOEH MPAKTUKU.

Kak nmpaBuio, vHTEpec y4Jaumxcs K paauodJeKTPOHUKE ObIBAET BbI3BAH MHTEPECOM K TOMY
WIM UHOMY YCTPOWCTBY — €ro Ha3HAY€HWIO U BHEIIHEMY O(QOpPMIIEHHMIO, TOrJa Kak BCE
IpoIecchl 1O pa3paboTKe KOHCTPYKIIMU U €€ U3TOTOBJIEHUIO OCTAIOTCS BHE MOJIS UX BHUMaHUS. A
MMEHHO OHM HauboJiee TpyI0eMKH. 3ajjaua pyKOBOJAUTENS KpY>KKa - TEPIETUBO PaCKPbIBATh
LIKOJIBHUKAM COAEPKaHUE dTOr0 YaCTO MOHOTOHHOIO I10 XapakTepy TpyAd, MNOABOIUTH K
MOHUMAaHUIO ero HeoOxoaumocTH. [Ipennaras i M3roTOBIEHHUS] KOHCTPYKLMHU Pa3InYHON
CJIOKHOCTH C YYETOM OIIBITAa, HABBIKOB, MPAKTUYECKUX U TEOPETUYECKUX 3HAHUM yYallHUXcCs,
PYKOBOJUTENb KPY’KKa MOXET YAOBIETBOPUTH MHTEPECH BCEX WICHOB KpyKKa. OT HEro B 3TOM
ciryyae TpeOyeTrcst Xopoliee 3HaHHE BO3MOXKHOCTEH M YpPOBHS IOATOTOBKM Ka)X/JI0TO 4YJIeHa
Kpykka. C npuoOpeTeHrneM OIbITa U MPAKTUYECKUX HaBBIKOB JIOJIKHBI YCIOKHATHCA U
U3TOTaBIMUBAEMbIE KAK/BIM YYalIUMCS KOHCTPYKIUH.

V psna yyamuxcs BbIpaboTaach B IKOJIE HEMPUA3Hb K TEOPETUYECKUM 3aHATUSAM, TOITOMY
OHHU 1100 BOOOIIE IPONMYCKAIOT TAKUE 3aHATHS B KpPYKKe, TMOO0 oma3abiBaloT Ha HUX. [loaTomy
nesiecoobpasHee Ha KakJJOM 3aHSATHH YepeioBaTh TEOPETUUECKOE H3JI0KEHUE MaTepuaa C
MIPaKTUYECKON paboTOi. DTO U MEHEE YTOMUTENBHO AJISl yYaIIuXCsl.

B nensax noanep:kaHus yCTOMYMBOIO BHUMAaHUS U aKTUBU3aLUH YYAIIUXCS B X0J1€
U3JI0KEHUS TEOPETUUYECKOTO MaTepuraa HaJlo COUeTaTh yCTHOE 00OBSICHEHUE MaTepuaia C
MIPUMEHEHHEM HarJIIHBIX MOCOOUN U TEXHUYECKUX CPEJCTB O0yUEHUs, YBSI3bIBaTh U3yUaeMbli
MaTrepual C )KU3HBIO, IPAKTUKOU, OIIBITOM YYalllUXCsl, UCIIOJIb3Ys PA3JIMYHbIC AHAJIOTUH.

Martepuan 6osiee JOXOTYHBO BOCTIPUHUMACTCS YUAIIUMUCS, KOTJIa pyKOBOJIUTENb KPYXKKa HE
MIPOCTO PACKPBIBAET €TO CYITHOCTH, @ BOBJIEKAET KPY>KKOBIIEB B CBOU PACCYKICHUS, TOOYKIAET X
MBICJIUTb, IOKa3bIBAET UCTOPUIO PA3BUTHUS STOTO BOIIPOCA.



Ecnu pykoBoauTens KpyKKa BUIAUT, YTO yUYaIIHECs yCTAHU, YTO 3aMETHO 110 CHUYKCHUIO UX
AKTUBHOCTH W TIPEKPALICHUIO KOHCIICKTHPOBAHUS, OH MOXKET MEPEKITIOYUTh HX BHUMAHUE,
UCIOJIB3YS KaKyI0-THOO0 YMECTHYIO IIYTKY, PaccKa3aB MHTEPECHBIN CIy4ail U3 )KU3HH YUCHBIX,
n3o0peTaTeNiel u T. 1.

OCHOBHBIE TIOJIOKCHHS, OTIPECIICHHS YUaIHecs 3aHOCAT B pabouyue TETPaau Mo TUKTOBKY.
DT0 0COOEHHO BaYKHO ISl HAYMHAIOIINX KPYXKKOBIEB. Bce HE3HAKOMBIE TEPMUHBI PYKOBOIUTEIb
KpY>KKa JOJIKEH 3aluchbiBaTh Ha qocke. [1o Mepe n3nokeHrus HOBOro Marepualia OH Takke
Pa3bICHIET PAlIMOHAIILHBIC CIIOCOOBI COKPAIICHUS 3aIMMCEH OTAEIBHBIX CIIOB, TPMUHOB,
CJIOBOCOUYETAHUM U T. 1.
Ilpocpamma

1. Beoonoe 3anamue.

BeCC,I[BI Ha TeMbl «YemoBek — I/I306peTaTeJ'IB», «YMHBIC MalllMHBI — HaIlIH IIOMOIIHHKH).
HGMOHCTpaLII/ISI CaMO/JICJIbHBIX 3JICKTPOHHBIX HpI/I60pOB Ha IIKOJIbHOM BBICTABKE TEXHUYECKOI'O
TBOpPYCCTBA.

2. dnexkmpuyecmeo. Onvimul no IneKmpuzayuu me.

TeopeTtnueckue cBeeHUS. DIEKTPUUECTBO B )KU3HH UeloBeka. TpeboBaHusl 0€30MacHOCTH
pu paboTe C AMEKTPHUECKUME TpuOopaMu. OTBITHI 10 3JeKTpu3aun Tei. [1010XuTeNnbHo U
OTPULIATENILHO 3apsKEHHBIE Tena. B3anmonelicTBre 3apsukeHHbIX Ten. [Ipouncxoxkaenue rpoma u
MouiHuu. [Ipaktuueckas padora. JleMoHCTpalus 1eKTpudeckux npruOopoB. ONbITH 11O
3JEKTPU3ALNUA TPEHUEM TeJ, CAEIaHHBIX U3 IUIACTMACCHI U cTeKa. B3aumoaelicTBre 0 JHOMMEHHO
¥ Pa3HOMMEHHO 3apsHKEHHBIX Tell. J[eMOHCTpalys OnbITOB ¢ 3JeKTPO()OPHON MAIIUHOM.
Habmronenue pa3psaaos.

3. 3J1el<mpultec1<a}l ueno, 9Jlel<mpuuecmu2 mMOK, Hanpasicenue, conpomuejienue npoeoouukoe.

Teoperuueckue ceaenus. [loHsTHE 0 CTpOEHUU BelleCTBa. DIEKTPOH— MeTbYanIas
3apspKEHHAs YacTUIIA BEIIECTBA. DIIEKTPHUUECKUI TOK KaK JABIKEHHE MIEKTPOHOB. baTtapes
ralbBAHUYECKUX PJIEMEHTOB— HMCTOYHUK AJNEKTPUUYECKON SHEPTUH, ITaMIIOUKa — MOTPEOUTENh
sHepruu. [IpoBogHUKN (METaUIbl) U HEPOBOAHMKH (CTEKJIO, pE3UHa, IjIacTMacca U T. 11.)
ANEKTPUUYECKOTO TOKA. EMWHUIIBI CHITBI TOKA, HATIPSDKEHUS, COMTPOTUBIICHUS. Y CJIOBHBIE
rpaduueckue obo3Hauenus (YI'O) anemeHTOB anekTpuyeckoil uenu. [lpaktuueckas pabora.
Oznakomenue ¢ 6arapeeit 3336J1, snementom 316 (332, 336 u T. 1.), namnoukoit MH-3,5B.
COopka AJIeKTpUYECKHUX IIeTel 0aTtapes — JaMIouka, dJIEMEeHT — JaMIiouka. O3HaKOMIJICHHE C
BhIKITIOYaTeneM. COopka 1enu 0aTapes — BBIKIIOYaTeIb— JIaMIiouka. O3HaKOMIIEHUE C
MepeMeHHbIM pe3ucTopoM (peoctarom). COopka 1enu 6arapes — BBIKJIIOYATENb — IMEPEMEHHbBIN
pesuctop— nammnoydka. HaGmroaeHue 3a spKoCThbIO IAMITOUKH B 3aBUCUMOCTH OT TIOJIOKEHUS PYUKU
MePEMEHHOTO pe3rcTopa. BrimomHeHne yCIoBHBIX rpadudeckux 0003HAYCHH JIeTajei.

4. Ilocnedosamensvnoe, napannenbHoe U CMEUWAHHOE COEOUHEHUA NPOBOOHUKOG.
Teopernueckue cBeaenus. [lociienoBareasHOE U TAPATUICTBLHOE COSTMHEHUS IIEKTPHICSCKHX
pubopoB. OcobeHHOCTH 3TUX coeanHeHuid. CMeranable coequHeHus. [IoHsITHE 0 KOPOTKOM
3aMBIKaHUHU U €T0 ONAacHOCTh. TpeOoBaHUs 0€30MacHOCTH MPU COOpPKE DIICKTPUUICCKUX ICTeH.
[IpakTuueckas pabota. [TocnenoBarensHoe COeTMHEHNE ABYX JIAMITOUEK B AJIEKTPUUYECKYIO IIETh C
Oatapeeli 1 BeIKIIIOUateneM. [lapannenpHoe coequHeHne AByX jJammnoudek. COopka menei
Pa3IMYHBIX BAPHAHTOB CMEIIAHHOTO COSAMHEHHSI U3 JIBYX JTAMIIOUYEK U TIEPEMEHHOTO PE3UCTOpa.



HabnroneHune myHTHPYIOMIETro ASHCTBHS PE3UCTOPA C MAJIBIM COIPOTUBIICHHEM, TOAKIIOUYEHHOTO
MapajuIeNIbHO K OJJHOW U3 MO-CJIEI0BATEIBHO COCUHEHHBIX JIAMIIOYEK.

5. Tuoowl u onvimot ¢ Humu.

Teopetnueckue cenenus. [IpoBOJHUKY U OTYIIPOBOAHUKHU. DJIEKTPOHBI— HOCUTEIU
OTPULIATEIIBHBIX 3apPs/I0B, ABIPKH — HOCHUTEIIH IIOJIOKUTENIBHBIX 3apsA0B. (o1 — OJHOCTOPOHHUI
IIPOBOJIHUK 3JIEKTPUYECKOI0 TOKa. Y CII0BHOE Tpaduueckoe o0o3HaueHue auoaa. Ilpakrudeckas
pabota. O3HakoMiIeHHE ¢ JUoJ0M. [IpoBeieHHe ONBITOB, TOATBEPKAAIOIIUX OJHOCTOPOHHIOO
pOBOIUMOCTH noaa. COOpKa 3MEKTPUUYECKHX IIeTIel ¢ UCTI0Ib30BAHUEM JIBYX JIAMIIOYEK, IBYX
IMOJ0B, BBIKIIOYaTessd U OaTapen. OnpezeneHue NoIsIpHOCTH OaTapeu MpH MOMOIIU AUO0AA U
JIAMITOYKH. BBIMoNHEeHne yCIOBHBIX TpapuuecKuX 0003HAYCHHN IIEKTPUUYECKHX IIeTICH.

6. Tpamucmopu U onoblmbvl C HUMU.

Teopernueckue cBeieHus. Y CTPOMCTBO U paboTa TpaH3ucTopa. basza, sMurrep, KOJIEKTOp —
BBIBOJIbI TpaH3ucTOpa. CXeMaTHYeCKOe YCTPOMCTBO TPAH3UCTOPA P-TI-P - CTPYKTYPBI, €T0 YCIOBHOE
rpaduueckoe nzoopaxenue. [Ipakruueckas padora. O3nakomiieHue ¢ TpanzucropoM. [Iposepka
OJIHOCTOPOHHEH MPOBOJIMMOCTHU MEPEXO0I0B 6a3a — IMUTTEP, 6a3a — KOJUIEKTOP MPU MOMOIIH
JAMIIOYKHU U O6atapeu ¢ BbIKItrodyarenaeM. OmbIThl, WILTIOCTPUPYOIIKUE paboTy TpaH3UCTOpa B
pexxume nepexinouenus. COopka CUTHAIM3aToOpa pa3pbiBa KOHTAKTOB. BrruepunBaHue
QJICKTPHUYCCKUX CXCM OIIBITOB.

7. Maznumbl, IIEKMPOMAZHUMDbL, J/IEKMPUHUECKUE 360HKU.

Teopernueckue ceaeHus. CyniecTBOBAHHE MarHUTHOTO MOJISl B IPOCTPAHCTBE BOKPYT
MarauTa. CeBepHBIN U I0KHBIN IIOJII0CA MATHUTA U UX B3aUMOJICHCTBHE. Y CTPOICTBO
AJIEKTPOMArHUTA. DJIEKTPUIECKU 3BOHOK U MPUHIHUI ero padoThl. [IpakTuueckas pabdora.
O3HaKOMJIEHME ¢ MAaTHUTAMU U ONBITH C HUMU. HamarHnunBaHue cTanbHbIX IPEAMETOB: UIJI,
CKPENOK, KHOMOK. ONbITh IO B3aUMOJICHCTBUIO OJTHOMMEHHBIX U PA3HOUMEHHBIX MOJIOCOB
MarHuToB. ONBITH € AeKTpoMarHuToM. O3HaKOMIJIEHUE ¢ YyCTPOHCTBOM U paboTOil
JJIEKTPUYECKOTO 3BOHKA. BpruepunBaHue 2IEKTPUIECKUX CXEM ONBITOB.

8. T'onosnvie menegonsl, ycunumenu 36yKo6 u nepezoGopHvie ycCmpoiicmed.

Teopetnueckne cBeneHus. O3HAKOMIIEHUE C YCTPOMCTBOM M IPUHLIUIIOM JIEHCTBUS TOJIOBHOTO
tenedona. MukpodoH u tenedoH. YCTponucTBO, yCIOBHBIE rpaduueckre 0003HaAYCHUS, TTPUHITUIT
JeWCTBUS M BHEIIHUN BUJI KOH/IEHCATOPOB. Y CTPOMCTBO U MPUHIIMI PaOOThI JBOMHOTO
nepekitoyarens. [Ipocreiiiiee neperoBOpHOE yCTPOMCTBO U3 ABYX MapaJIEIbHO COEUHEHHBIX
TenedOoHHBIX Kancronell. BapuanTtsl ycunutenei 3Byka Ha o1HOM TpaH3ucrope. [leperoBopHoe
YCTPOUCTBO Ha OHOM TpaH3uctope. [IpakTudeckas padora. O3HaAKOMIICHHE C PA3IMYHBIMU TUTIAMU
KoHieHcaTopoB. COOpKa 3NIEKTPUUYECKHX IIeTIel C CI0Ib30BAHUEM JIAMITOYEK, IIepeKIrodaTenei,
JBOMHBIX Mepekitouareseii. COopka v UCTIBITAHHUE TPOCTEUIIIETO MEPErOBOPHOTO YCTPOMCTBRA.
COopka 1 uCTIBITAaHNE PA3TMYHBIX KOHCTPYKIMHA YCUIUTENS 3BYKOBOW 4aCTOTHI HA OJHOM
Tpan3uctope. COOpKa U UCIIBITAHUE IEPETOBOPHBIX YCTPONCTB C OAHUM aKTUBHBIM aOOHEHTOM U
JBYMs1 aKTUBHBIMHU aboHeHTaMu. OpraHu3aiis Urp ¢ UCIOJIb30BaHUEM IIEPErOBOPHBIX YCTPOMCTB.
3akperieHue HaBbIKOB M0 BHIYEPUUBAHHIO YCIOBHBIX IpapuuecKkux 0003HaUE€HUN U3yUYEeHHBIX
JJIEMEHTOB.

9. Mynsmueuoépamopst u onvimul ¢ HUMMU.
Teoperuueckue ceaeHus. MynbTUBUOpaTop — reHepaTtop konedanuid. [Tpunimn paboTs

MynbTHBHOpaTopa. [lorstue 06 az0yke Mop3e. MynbTUBHOpaTOp Kak T€HEPATOP CUTHAJIOB a30yKH
Mopse. OKkcUIHBINM KOHIASHCATOP U OCOOCHHOCTH €r0 BKIIFOUEHHUS B AIEKTPUUYECKYIO IIETIb.



DJNEeKTPOHHBIE KMUTATKW» Ha 0a3ze MynbTUBHOpaTopoB. [IpakTudeckas padora. COopka
MyJbTUBHOpATOpa Ha ABYX TPAH3UCTOpax C Tele(OHHBIM KalCloJIeM B KaUyeCTBE Harpy3Ku BTOPOTO
WK TIepBOro TpaHzucropa. PopmupoBanue OykB a30yku Mop3e 3ByKOM Karcroisi, IOAKIIOUYSCHHOTO
K MyJbTUBHOPATOPY, U CBETOM JIAMIIOUYKH, MOAKIIOUYEHHOHN K HCTOYHHUKY TOKA 4epe3 BBIKIIHOYATEb.
CO6opka 1 ucnbITaHue TeaerpadHOro yCTpouCcTBa U3 IBYX MYJIBTUBUOPATOPOB, Tene(hoHHbIE
KaIlCIOJIM KOTOPBIX CO€MHEHBI ABYXIPOBOAHOM JuHMEN. COOpKa MyJIbTUBUOpATOpa C yCUIIUTEIEM,
Harpy3Koi KOTOPOTO CIyKaT TeIePOHHBIA KAICIOJIb WX JIAMIIOYKA.

10. 3axnrouumenvnoe 3anamue.

[TonBenenue utoros paboThl 3a yueOHbIN rof. [loBTOpEeHUE yCI0BHBIX rpadUuecKux
0003HaYCHHI, M3YUYCHHBIX JIeTalleil U MPUHIUIA PabOThl UCIIBITAHHBIX cXeM. COpeBHOBaHUE 110
cOopKe OJHOM 13 U3y4eHHbIX KoHCTpyKuMid. [Toompenue kpyxkoBues. [IpensapurensHas 3anuck B
KPY>KOK Ha BTOPOH roJi 00y4eHusl.



TEMATUYECKOE ITJIAHNPOBAHMUE.

Ne
m\it

Tema ypoka

KOJ-BO 4aCOB

JlaTa TIPOBE/I.

BBojnoe 3ansitue. TexHrnka 0€30MaCHOCTH U TIPaBUIIa
0€30MacHOCTH MPH MPOBEICHHI 3aHITHI KPYKKa.
3HAKOMCTBO C JIEKTPOOOOPYA0BaHUEM KaOUHETA.

DJeKTpuvecKue sSBIeHUs. DiuekTpusanus tei. CTaTHueckoe
AIEKTPUUECTBO. DJIEKTPOCTATUUECKAs 3allIUTA. 3a3eMJICHHUE.

HcTouyHUKH U TOTPEOUTENH IEKTPUUECKOM SHEPTUH.
CoenuHuTenbHbIE MPOBOJAA: BU, MAPKUPOBKA, CEUCHHUE,
CIOCO0ObI COSMHEHHSL.

CkpyTKa, naiika 1 00)XUM COEIMHUTENILHBIX IPOBOJIOB.
DIEKTPUYECKUN TOK U HANIPSHKCHHUE B JIIEKTPUYECKUX
LEISX.

BosbT™merp u amnepmerp. Y CTpolCTBO, Ha3HAYCHHUE,
HOPUHIUI pabOThI U COCOOBI BKIKOUYEHUS B JIEKTPUUECKUX
LEISX.

COopka nmpocTelmx MeKTpuIeckux cxeM. M3yuenue
MPUHIUIHATBHBIX cxeM. CriocoObl KOMITAaHOBKH
PaJMO3JIEMEHTOB B AJICKTPUYECKUX CXEMaX.

[MocnenoBarenbHOE, NApaLICIBHOE U CMEIIAHHOE
COCIMHCHHUE JIEMEHTOB B DJICKTPHUUECKHX CXEMaX.
CocrapiieHne rpadUIecKux CXeM.

[TonynpoBoiHUKOBBIE 110/bl. BonbT-ammepHas
xapakrepuctuka (BAX) i/ Ano1oB, mapaMeTpsl,
MapKHUpOBKa, rpadguueckoe 0003HauUEHHE P-II IePeX0/10B.
Jlnoa Kak JEeTEeKTOp B JIEKTPUUECKHUX CXEMaX.

YcrpoiicTBo 1 pabota TpaHzucropa. basa, komiekrop u
SMMUTEP — BBIBOJIBI TpaH3ucTOpa. CxemaTuyeckoe
YCTPOMCTBO TPAH3UCTOPOB P-II-P U M-P-II CTPYKTYP.

10

TpaH3uCcTOp B peKUME NEPEKITIOUEHUS U YCUIICHMUSL.
OCHOBHBIE XapaKTEPUCTUKH, 0COOEHHOCTH MapKHPOBKH,
HCIOJIb30BaHUE B CXEMaX.

11

Marnetuku. @opMbl MArHUTHBIX MIOJIEW BOKPYD
MOCTOSIHHBIX MAarHUTOB. MarHuTHBIE MOIOCA. Y CTPOKCTBO
nIeKTpoMarHuTa. OnbIThl C MATHUTHBIMU MTOJISIMU.

12

SJICKTPOMaFHI/ITHOC peie. 9HeKTpI/I‘-IeCKI/Ie 3BOHKH H
KOMMYTUPYIOIIWEC LICIIN. HapaMeTpH OJICKTPOMArdnuToB U
X IPUMCHCHHUC.

13

MuxkpodoH u tenedoH (qMHAMUK). Y CTPOICTBO,
rpadudeckoe 0603HaUeHUE, TPUHIIUT J€HCTBHS U BHEITHUN
BU/JI KOH/ICHCATOPOB M KAaTYIIEK MHIYKTUBHOCTH.

14

MynbsTBHOpaTOp — reHepatop konedanuil. [Tpunimn
paboTel MmynbeTUBHOpaTopa. [IpocTeiimme cxeMbl
MyJIbTHBHOpaTopoB. A30yka Mopse.

15

OKCUIHBINA KOHJIEHCATOP U OCOOCHHOCTH €ro BKJIFOYCHUS B
AIIEKTPUYECKYIO IeTb. DJIEKTPOHHBIC «MHUTAIKN» Ha 06a3e
MYJIbTUBHOPATOPOB.
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16

COopka MynbTUBHOpaTOpa Ha IBYX TpaH3uctopax. COopka
MYJIbTUBHOpATOpa Ha ABY-TeIC(POHHBIN KAICIONb.
CopeBHOBaHHE IO COOPKE.

17

Cgeto- 1 (hoTo-1HuOoABI /T CTPYKTYP. I1/11 muomsl,
TUPHUCTOPHI U ceMUCTOPBI. CIIOCOOBI UX BKIIOYCHHS B
MEKTPUUECKUX HersiX. [IpuHImI paboThl.

18

MynbsTHBHOpaTOpHI Ha TUpUCTOpax. «berymuii orous» Ha
TUPUCTOPAX. PErysaTopbl MOITHOCTH.

19

Tpanchopmarop. [Ipocreiimme 61oku nmutanws. [TpuHIHT
pabotel. Koaddunment rpanchopmaruu. [ToBeimaronime
HANPSDKEHUE M MOHIDKAIOIINE HAPSHKEHUE
TpaHchopmatopbl. BHeNIHUI BUI 1 MaTepuaibl IPU
W3TOTOBJICHHH.

20

Karyuika uHIyKTUBHOCTH. DJIEKTPOMAarHuTHasi MHAYKLIHA.
Crioco0bI peryMpoBaHusi TOKa B DJIGKTPOMArHUTAX.

21

DIEKTPUYECKUE LIENHU C aKTUBHBIM, MHIyKTUBHBIM U
€MKOCTHBIM conpoTusieHussMHU. [Tapamerpsl nenu
IIOCTOSIHHOI'O U IIEPEMEHHOI0 TOKA.

22

Huonusiii Moct. ['paduyeckoe o003HadeHNE, HA3HAYCHHE U
crocoObl BKIItoueHUs. [lepeMeHHbIH, My IbCUPYIOIINHT,
U000 pa3HbIi M1 KMIYJILCHBIN TOK.

23

OaHOMONSPHBINA U ABYXHOJSPHBINA UICTOYHUKH IEPEMEHHOTO
Toka. CTabuan3aTopsl U IpeoOpa3oBaTesid CUIIbI TOKA U
HanpsbkeHus. [lyckoperynupyromue yCTporucTBa.

24

bioku nuTaHus COBPEMEHHOM paJioaniapaTypbl.
DJeKTpudecKue Apoccenu U GpuiabTpel 6ecriepedornHOTo
IHUTaHHSL.

25

KosebarenbpHbII KOHTYp Ha TPAH3UCTOPAX.
ABTokoseOaTenbHble cucTeMbl. KonebarenbHbIi KOHTYp B
NIEPENAOIINX U IPUEMHBIX aHTCHHAX.

26

JerexTopHslii pueMHHUK. [IpueMHUK IPAMOro yCUIICHHUS.
Buapl, Ha3HaYEHHE U yCTPONCTBO IPUEMO-TIEPEAAIOIINX
AHTEHH.

27

[Tpunuun pa®oTs! pauuid. YacTOTHBIE Uana30HbI BEIIaHU.
AKKYMYJISITOpHBIE OaTapeu U OJOKH MUTAHUS PALA.

28

bnok-cxemsl 6510k0B tuTanus. OJHOMONSIPHBIE U
JBYXTOJISIpHBIE OJIOKM MUTAHUS PaHoannaparypsl.
3apsiiHbIE YCTPONCTBA.

29

XHWMHUYECKNE UCTOYHUKHU MUTaHUA. AKKyMYJIATOPHBIE
6arapen UX TUIIOHOMUHAN. MeXaHu4ecKne HCTOUHUKU
anekTpudeckoro Toka. CosHeyHble OaTapeu.

30

Jlamnibl HakanuBaHUs. JIIOMUHUCIEHTHBIE JIAMITBI.
OHeprocbeperaromiue amibl. OCOOEHHOCTH KOHCTPYKIIHMA
Y MCIOJIb30BaHMUSI.

31

[Tpunumn paboThl NEPETOBOPHBIX YCTPOHCTB. BapuanTsl
NEPEroBOPHBIX YCTPOUCTB HA 6a3e 0IHOKACKAIHBIX U
JIBYXKaCKaIHbIX YCHJIUTENEH 3BYKOBOW YacCTOTHI.

32

COopka 1 ucnbITaHUE KOHCTPYKLUH ITeperoBOPHBIX
YCTPOMCTB Ha OJIHOM M JIBYX TPAH3UCTOpPAX.

33

Ob6o6maromee 3ansatue «I papudeckne 0603HaYeHUS
9JICMCHTOB HA MPUHIUITHAJIBHBIX SJICKTPUUYCCKHUX CXEMAX».
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34 | O6o6maromiee 3ausATHE «MapKUPOBKa paAHO3IEMEHTOB U 2
0COOEHHOCTH KOHCTPYKITU», «PannosnexkTpoHuka.
CoBpeMeHHBIIl MUD PaJIHO3ICKTPOHHKI)

34 | Bceco 3anamuii 68
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