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NudopmanuoHHasi KapTa NPorpaMMbl



1. Yupexnenue

MyHununanbHoe 00pa3oBaTeIbHOE — YUPEXKJIEHUE JIOMOJHUTEIBLHOTO
obpazoBanust  «lleHTp gerckoro TBOpuecTBa» TI. MwuUYypuHCKa
TamOoBckoilt o0nactu

2. Ilonnoe Ha3Banue
IPOrPAMMBI

JlononauTeNbHas 00mIeo0pa3oBaTenbHas 00Iepa3BUBalOIIas IporpaMma
«PangnorexHuK»

3. 2.1.0.,
JIOJDKHOCTB aBTOpa

CrenankoB BukTop AJlekcaHIpOBHY, TENaror JIOMOJHUTEIBHOTO
o0OpaszoBaHus

4. CBenenus o
porpaMmme:

4.1. HopmaruBHas
Oasza:

®enepanbublii 3akoH oT 29.12.2012r. Ne 273-03 «O06 obpa3zoBaHuu B
Poccuiickoit @enepanuny» (nanee — O3);

Konuenmus pa3Butus AONOJHUTENBHOIO 00pa3oBanus aereit 1o 2030
roja;

IIpukaz Munucrepcra IlpocBemenus Poccuiickoit @enepanuu Ot
27.07.2022 Ne629«O0 yTBEpkACHUU TIOpPSAAKA OpraHM3alUH U
OCYILIECTBIIEHUSI 00pa30BaTEIbHON NEATENbHOCTH MO JOMOJHUTEIbHBIM
00111e00pa30BaTeNIbHBIM IPOTPaMMaM;

Konnenmust pa3BUTHS OMOJHUTENBHOTO OOpa3oBaHHs JeTed B
Tam6oBckoi# obmactu 10 2030 roga 31.03.2022r. Ne 678-p

CII 2.4.3648-20 "CanutapHO-31IUAEMHOIOIHYECKUE TPeOOBaHUS K
OpraHu3alysIM BOCIIMTAHUS U OOy4YeHHMs, OTAbIXa U O3[0POBICHUS JeTei
u MoJto/1eKu" (yTBEPHKAECHbI ITIOCTaHOBJICHHUEM IJIaBHOTO
rocygapctBeHHOro Bpada P® ot 28.09.2020 Ne 28)

CII 3.1.3597-20 "IIpodunakTuka HOBOM KOPOHABUPYCHON HH(EKIUU
(CoVID-19)" (YTBEpKIEHBI MOCTaHOBJICHHUEM TJIABHOTO
rocygapctBeHHOro Bpada PD ot 22.05.2020 Ne 15, ¢ u3MEeHEHUSIMU OT
13.11. 2020)

CII 2.2.3670-20 (mocranosnenue ot 02.12.2020 Ne40) «CanurapHo-
SMUIEMHUOJIOTHYECKHE TPEOOBAaHUS K YCIOBUAM TPYAan»;

MeTtoauueckue pEeKOMEHIalUU o MPOEKTUPOBAHUIO
JIOTIOJTHUTEIbHBIX 0011Iepa3BUBAIOINX porpaMm (BKITIOUAs
Pa3HOYPOBHEBBIE MpOTpaMMbl) (pa3paboTanHeie MunoOpHayku Poccuu
copmecthHo ¢ [T'AOY BO  «MOCKOBCKHI  TOCyIapCTBEHHBIN
negarornyeckuit  yHusepcutet», DPI'AY «DenepanbHbIi HHCTUTYT
pa3ButHs obpazosanus», AHO IT1IO «OtkpsiToe oOpa3oBanue», 2015r.)

[Tpuka3z Muno6puayku ot 23.08.2017 Ne 816 «O06 yTBepx)aeHUU
Iopsinka MIPUMEHEHHS OpraHu3alUsIMH, OCYLIECTBIISIOIUMU
o0pa3oBaTeNbHYyIO JIeSITEIIbHOCTb, AIIEKTPOHHOTO oOyueHus,
JTUCTAHIIMOHHBIX ~ 00pa30BaTENbHBIX TEXHOJIOTHUH TpU  peaau3alnuu
00pa3zoBaTeNbHBIX MPOTPAMMY;

ITocranoBnenue ['1aBHOro rocyIapCTBEHHOIO CaHMTapHOIO
Bpaua P® ot 3 wmrons 2003 r. N 118 «O6 yrBepxkaenun CanlluH
2.2.2/2.4.1340-03 "T'uruenudeckue TpeOOBaHUS K IEPCOHAIBHBIM
3JI€KTPOHHO-BBIYHMCINUTEIBHBIM MalllUHAM U OpTraHu3aui padoTh»

Metoauueckue PEKOMEHIalluu 1o OpraHu3aIu
0o0pa30oBaTeNpHOrO  Ipolecca B OPraHU3aLUAX  JONOJIHUTEIHHOIO
o0Opa3oBaHMsi €  NPUMEHEHHUEM  DJIEKTPOHHOrO  OoOydeHuss U
JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUI

JIHA MBOY J1O «lleHTp IeTCKOro TBOPUYECTBA»

4.2. Bun

JOTIONTHUTEbHAs 00111e00pa3oBaTebHas 00Iepa3BUBAOIIas IporpaMma
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BJIOK Nel «KOMINIEKC OCHOBHbBIX XAPAKTEPUCTHUK
AOIIOJTHUTEJIbHOU OBIIEOBPA3OBATEJIBHOU
OBHIEPA3BUBAIOLIEU ITPOI'PAMMBD»

1.1. TIlosicHHUTEIbHAHA 3aNMUCKA

JlononHuTeNbHAs 00I1Ie00pa3oBaTebHas OOIIepa3BUBatoOIIas MporpaMma
«PainoTeXHUK» TeXHHYeCKOH HaIlpaBJICHHOCTH  OCOOCHHO AaKTyajJlbHa B
HACTOSIIEE BpeMs, KOrJa BaKHbBIM IPUOPUTETOM T'OCYJAPCTBEHHOW IMOJUTHKH B
cepe 0Opa3oBaHUsl CTAHOBUTCS MOJJEPKKA U Pa3BUTHE JIETCKOIO TEXHUYECKOIO
TBOpPYECTBA, NPHUBJICUCHUE MOJIOJCKA B  HAYYHO-TEXHUYECKYIO  cdepy
po(eCcCUOHANBHOMN NeATEIbHOCTH U MOBBIIICHHE MPECTHKA HAYYHO-TEXHUYECKHUX
npodeccuii.

JlanHast mporpaMma Mo3BOJISIE€T MOTYYUTh AJIE€MEHTAPHbIE HABBIKK B 00J1aCTH
PaAMOTEXHUKH W DJIEKTPOHUKH , 0€3 KOTOPBIX  CEroAHs LHMBHIM30BAaHHOMY
YEJIOBEKY MPOCTO HE OOOUTHUCH, YTOOBI TPAMOTHO Pa30MPATHCs, MPABUIBHO C HUMU
oOpamiarbcsi, a MPU HEOOXOAUMOCTH HAWUTH W YCTPAaHUTh HEUCIIPABHOCTD.
CriocoOCTBYeT pPAa3BUTUIO TBOPYECKUX, KOHCTPYKTHUBHBIX, H300pETATEIbCKUX
CIIOCOOHOCTEM, MHUIIMATUBBI, YMEHUSI TPUHUMATh HECTAHAAPTHBIE PEIICHUS.

3aHATHS PaIHOIIOOUTEIIBCTBOM — 3TO €lle U BhIOOp mpodeccun B 001acTH
PaZMOdJICKTPOHUKN W PAJMOCBS3M, a Takke B 00yiacTd HH()OPMAIMOHHBIX
TeXHOJOTUHA. J[J1 MHOTMX CHEelUaJiucTOB B JaHHOW o0macTv, padodmx
PaauONPOMBIIIJIEHHOCTH, BOCHHBIX CBSI3UCTOB B ApMHUM HadaJIbHBIM 3arac 3HaAHUN
ONMpENeNWIA HMMEHHO 3aHATUA paauomoouTensctBoM. [losTomy peanuzanms
JJAaHHOW TIpOorpaMMbl SIBJISIETCA JONPO(PEecCHOHATBLHON MOATOTOBKOW JeTel B
00J1aCTU PATUOTEXHUKH.

IMeparornyeckas 11eJ1eC000Pa3HOCTh. JlononHuTENbHAS
oOmepa3BuBatoniasi oOpa3zoBarenbHas mporpamma «PaiuOTEeXHUK», YUYUThIBas
BO3PACTHBIE U MHAMBUIYAIbHBIE OCOOCHHOCTU AETEH, MOCTPOEHA TaKUM 00pa3oM,
YTOOBI KaXIbIi OOYy4alolmMHCSs  CMOT TIOYYBCTBOBAaTh «CHUTYAIlUIO yCIeXa» U
BBIpa3uTh ce0s Kak JUYHOCTh. OOpaszoBaTenbHas ACATEIHHOCTH MOCTPOCHA TIO
OPUHLIUITY «OT MPOCTOTO0 — K CIOKHOMY». OTO CIOCOOCTBYET IMOCTEIIEHHOMY,
MOIIarOBOMY OBJAJCHUIO PEOCHKOM pa3IMYHbIX 3HAHUW,  TEXHOJOTHH U
MOJITBEPKJAET MEJarOrMuecKyo 1eIecoo0pa3HOCTh MPOrPaMMBI.

OrnuuurenbHbie  ocoOeHHocTH. [Iporpamma  «PaguorexHuk» -
MOAU(UIIUPOBAHHASA,  COCTABJICHA HAa  OCHOBE  MPOTPaMMBI  KpPYXKKa
«PagnorexHuueckoro KoHcTpyupoBanus» B.I. bopucoBa, pexomMeHIOBaHHOMU
VYhpaBineHueM BHEKJIACCHOM BOCHUTATEIbHOM palboThl  (IpOrpaMMmbl IS
BHEIIKOJBHBIX  YUPEXKIEHUHM U  00meoOpa3oBaTeNbHBIX KON, MOCKBa,
[IpocBemenne, 1988r.). Peanusyercs uyepe3 couyeTaHHE TEOPETUUYECKUX U
MPAKTUYECKUX 3aHATUN. bosbpliee Bpemsi OTBOOUTCA Ha MPAKTUYECKUE 3aHSTHS.
[Iporpamma  CTPOMTCA Ha NPUHUMUIIAX CAMOOIPEIECIEHUs, CAaMOPA3BUTHS U
CaMOBOCIUTAaHMUS.



Anpecar mporpammbl. [Iporpamma «PaguorexHuk» azapecoBaHa IeTAM
MJIQJIIIET0 W CPEIHEro IMIKOJBLHOTO Bo3pacta (8-14 7eT), T.K. UMEHHO B 3TOM
BO3pacTe pedsita  pacnoyiaraloT  3HAYUTENbHBIMM ~ PE3epBaMU  pa3BUTHUS
TEXHUYECKOTO MBIIUICHUS (ydarcs aHalu3y, CHHTE3y, aOCTparupoBaHUIO,
KOHKpETU3alui, OO0OOLIECHUI0, WHAYKIUU, JEAyKIHUH, Yydarcsd JIOTUYECKU
paccykJaTth U JeiaTh BBIBOJBI). Y HUX 3aKPEIUIAIOTCS U Pa3BUBAIOTCS OCHOBHBIC
YeJIOBEUECKHE XapaKTEPUCTUKH MO3HABATEIbHBIX MPOIECCOB: BHUMAHKE, MAMSTh,
BOCIIPHUATHE U BooOpakeHue. Bece 3To cmocobcTByeT (popMHUpOBAHUIO MHTEPECA K
TEXHUYECKOMY TBOPUYECTBY.

YcaoBusi HaGopa yuyammxesi. [lpunnun HaGopa B oObeguHEHHE
cB0OOHBIN. [Iporpamma He mpeabsaBIsSeT TPEOOBAHUI K COIEPKAHUIO U 00BEMY
CTapTOBBIX 3HAHUM, & TAKXKE K YPOBHIO Pa3BUTHUS pEOCHKA.

KoauuyectBo yyammxcesi. B rpynmne 1 roga o6ydenust — 10-12 genosek; B
rpynnax 2-4 ro roma — 10-8 dYenoBek, 4TO OCHOBBIBACTCS HAa HOPMATHBHBIX
JIOKYMEHTaX.

O0beM u cpok ocBoeHusi nporpamMmmepl. Cpok oOydeHus 1o nporpamme — 4
roja:

1-# rog oOyuenus — 144 u.;

2-1i rog oOyuenus — 144 u.;

3 ron oOyuenus — 144 u.;

4 ron oOyuenus — 144 u.

O06bem 00yueHHUs 1o TporpamMme cocTaBiisieT — 576 yac.

®opmbl M pexuM 3aHATHH. DopMa 00ydyeHUs MO Mporpamme - O4YHasl.
Pexxum 3aHaTHI:

1-# ron oOyuenusi: 144 4., 2 paza B HEJENIO MO JBa y4eOHbIX yaca (45x45) ¢
JVHAMUYECKUM NEPEPHIBOM 10 MUHYT.

2-1i ron oOyuenusi: 144 4., 2 paza B HeIeIo 10 JBa yueOHbIX Yaca (45x45) ¢
TUHAMUYECKUM TepepbiBoM 10 MunyT. 144 4., 2 paza B HEACINIO MO JABa YU4EOHBIX
yaca (45x45) ¢ nuHaAMUYEeCKUM TniepepbiBoM 10 MUHYT.

3-ii ronr 00yueHust: 144 4., 2 paza B He/IeIO 10 JABa yueOHBIX Yaca (45x45) ¢
JTWHAMUYECKUM NepepbIBOM 10 MUHYT.

4-i1 ron oO0yuenus: 144 4., 2 paza B HeAeNIO MO JBa yueOHbIX yaca (45x45) ¢
JTWHAMUYECKUM HepepblBOM 10 MUHYT.

dopMbl OpraHU3aIiy JEATETHPHOCTH YUYAIIUXCs Ha 3aHSITHH:

1-# rox 0OyueHus - TpynInoBas.

2-ii roa 00y4deHwus - paboTa 1o noArpymnnaM, MUKporpyIiam, rpynmnoBasi.

@dopmBbl TTPOBECHUS 3aHATUI: TPAKTHUECKOE 3aHSATHE, HMHTEIPUPOBAHHOE
3aHATHE.

Oco0enHocTH OpraHu3anum o0pasoBaTeJibHOr0 mpomecca. Ha 1-m rony
peain3alnyy NporpaMMbl yJalluecs 3HAaKOMSTCSI ¢ UCTOpUEH paln0d3JIEeKTPOHUKH,
U3y4aloT TpUEMbl pabOThl C HWHCTPYMEHTOM, OCHOBBI PaJUO3JIEKTPOHUKH.
[Tporpamma 2-ro roga oOy4deHus HampaBieHa Ha yriyOJeHNe 3HaHUN U HABBIKOB B
paboTe ¢ MHCTPYMEHTOM, COOpKE PaauOTeXHHMYECKHX KOHCTpykiuil. [Iporpamma
3-ro rona oO0y4eHHs HampaBlieHAa Ha yriayOJeHHe 3HaHWW U HAaBBIKOB B paboTe C
UHCTPYMEHTOM U COOpKe pPaJMOTEXHUYECKUX KOHCTPYKLHN, oOyueHue pabote C



u3MepuTenbHpiMu npubopamu. [Iporpamma 4-ro roga oOy4yeHHs! HampaBjieHa Ha
yrayOjieHue 3HaHWM W HaBBIKOB B paboTe C MHCTPYMEHTOM, COOpKe
PAAMOTEXHUYECKUX KOHCTPYKIMM, paboTe ¢ U3MEpUTEIbHBIMU MNpUOOpaMH,
U3y4eHHE OCHOB M TMpHUHIUIA paboThl PaTUOTEXHUUYECKHX YCTPOUCTB
MPOMBIIIUIEHHOT'O U3TOTOBJICHHUS.

Kaxnpiii Moaysib porpamMmbl COAEPKUT: UCTOPUUYECKUN aCHEKT, CBS3b C

COBPEMEHHOCTBIO, ~ OCBOCHME  OCHOBHBIX  TEXHOJIOTMYECKUX  IIPUEMOB,
U3FOTOBJICHHE PAAMOTEXHUUECKUX KOHCTPYKIIHMA.
B cinydae HE0oOXOOUMOCTH BO3MOXKHO MPUMEHEHUE DIIEKTPOHHOTO

oOyueHus, JUCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHI, O00eCHeUYnBAIOIINX
OCBOEHHE MPOTpPaMMbl M OIICHKY pPe3yJbTaTOB OOY4YEHHS MyTEeM OpraHHU3aI|H
oOpa3oBaTenbHOI NEATEIIBHOCTH yepes MH(pOpMaIMOHHO-
TEJIEKOMMYHUKALIMOHHYIO CETh HMHTEPHET Ha IUIaT(GopmMax COIMAIbHBIX CETEH,
pa3pelIeHHBIX 3aKOHOAATENBCTBOM PO,

B3aumopneiicreue ¢ poaurtenssiMu. COBMECTHBIE MEPONPHITHS ACTEU H
ponuTenel; KOHCYJNbTAMM Il POJAUTENEH; COBMECTHBIE IIOATOTOBKU K
BBICTaBKaM.

1.2. Ileqb mporpaMmabl

Heab: pa3BuTHE MO3HABATEIBHO-TBOPUYECKHX CIIOCOOHOCTEH y4YalllUXCS B
00JaCTH PAAUOTEXHUKH, PATAUONIEKTPOHUKH, PAAUOKOHCTPYUPOBAHHUS.

1.3Coaep:xkanue nporpaMmmbl

1-i TOJX OBYUEHUSI

3agaun:

Oobyuaromue:

MMO3HAKOMUTb C HCTOPHUEN  PAIMOTEXHHUKH W  PAAUOIJICKTPOHUKH,
npoeCCUOHAIBHBIMA HHCTPYMEHTAaMU, MaTepuajlaMM, KOMIIOHEHTaMHM H HX
CBOMCTBaMH, paMOCXEMaMH, TEXHOJIOTHSIMH PabOTHI,

MMO3HAKOMUTH C OCHOBAMHU PATMOTEXHUKH;

HAy4YUTh COOJIIOAATh TEXHUKY O€30MaCHOCTH MpHU paboTe ¢ MHCTPYMEHTAMHU
Y paguoannapTypou;

HAy4YUTh HaBBIKAM UYTEHHUS CXE€M, pabOThl C HWHCTPYMEHTaMH, METOJaM
AJIEKTPUYECKOM MMANKU U MOHTAaXKa PaIUOICTAJICH;

HAy4YuTh NOpUEMaM M  TEXHOJOTHSIM  M3FOTOBICHUS  HECIIOKHBIX
PaIHODIIEKTPOHHBIX KOHCTPYKLIHM;

dbopMupoBaTh MOTHBALIMIO K TI03HABATCIBHON JEATCIIBHOCTH B JTAaHHOM
BUJIC TBOPYECTBA.

Pa3BuBawinue:

pa3BUBaTh BHUMaHWE, TMaMATh; BOOOpPaKEHHE, TMPOCTPAHCTBEHHOE U
TEXHUYECKOE MBIIUICHUE; MEJKYI0 MOTOPUKY PYK;

pa3BUBATh HAYYHO-TEXHUYECKUE CTIOCOOHOCTH,



HaBBbIKH OpraHHU3alliU CBOCH ACATCIIBHOCTH,

BocnurareabHblie:

BOCIIUTBIBATh AKKYPATHOCTD, pr,Z[OJII-O6I/Ie, YCUOAYNBOCTb, OTBCTCTBCHHOCTD,

dbopMHpOBaTh HAaBBIKM KYJbTYpPhl OOLIEHUS U TOBEJCHUS B COLUYME
(rpyrmime, MUKpPOTpYNIE), YBAXUTEIHHOTO OTHOIIECHUS IPYT K JIPYry, CBOEMY H

qy>KOMY TPYIy.
Y4eOHbl IU1aH
No KomnuecTBo yacoB Dopmet
/‘ HasBanus pa3znena/Temsl arrecranun/
i BCErO | TEOpHs | MPaKTHKa KOHTPOJIA
BBoaHoe 3ansiTHE 2 2 Ompoc
1. | BBeneHnue B paguOTEeXHUKY 6 6
11 Hcropus pa3BUTHS PAJUOTEXHUKHU U 9 9 Onpoc
PaHOIIOOUTENIBCTBA
19 OCHOBBI AJIEKTPHYECTBA, €TUHUIIBI 9 9 Onpoc
U3MEpEeHHUs
TexHHKa 0€30MIaCHOCTH IPHU padoTe C
1.3. | paAMOTEXHUYECKUMHU YCTPOUCTBAMU U 2 2 Omnpoc
WHCTPYMEHTOM, CPEJICTBA 3aIUTHI
2. | AHCcTpyMeHTBI 18 6 12
2.1. | PaanoTexHUueCKre HHCTPYMEHTHI 2 2 Omnpoc
IIpaxTrueckas
2.2. | PaboTa ¢ MHCTpyMEHTaMu 4 2 2 pabora
2.3. | Texnuka naiiku 12 2 10 Hpaxrreckas
pabora
3 Pagunomarepuannl u 16 9 v
PaAHOKOMIIOHEHTHI
3.1. | Marepuainsl B paAMOTEXHUKE 2 1 1 Hpaxririecias
pabora
32 PagnokomMmnoneHdTsl. Y cl10BHEIE 5 5 Ompoc
0003HaYeHUSI
3.3. | [IpoBomHUKY U TUATEKTPUKA 2 1 1 Omnpoc
3.4. | Pesucropsr 2 1 1 Omnpoc
3.5. | Konpencaropst 2 1 1 Omnpoc
36 KaTymmku MHIyKTHBHOCTH, 9 1 1 Onpoc
TpaHcGopMaTopbl
3.7. | DnexTpoBaKyyMHbIE IPHOOPHI 2 1 1 Omnpoc
3.8. | I[TomympoBoiHUKOBBIE TPUOOPHI 2 1 1 Omnpoc
4. | DaekTpuyecKHe cXeMbl 100 1 99
4.1. | Tunsl 3IEKTPUUECKUX CXEM 2 1 1 Omnpoc
ITocTpoeHne paInOTEXHUYECKUX Hpaxrireckas
4.2. P pasl 96 96 | pabora.

KOHCTPYKLUU

BricTtaBka




BricraBka,
COpPEBHOBAHHE

HTorosoe 3anarue 4 4

HUTOI'O: 144 22 122

Conepsxkanue y4eOHOro mjiaHa

BBoanoe 3ansitue

Teopus. 3HakOMCTBO ¢ eTbMU. O3HAKOMJICHHE y4YaIIUXCS OObEIUHEHUS C
UX TIPpaBaMH U 00S13aHHOCTSAMH, C TUITAaHOM paboThl 00BEAMHEHUS Ha yU4eOHBIN IO,
a TaKKe C PEeXKUMOM paboThl oObeAuHEHUS. VcTopus pagHOTEXHHUYECKOTO
TBOpUECTBA M PAAUOIIOOUTENHCTBA. TeXHHMKa O€30MacHOCTH MpU paboTe ¢
WHCTPYMEHTOM M JIEKTPONPUOOpaMu, MPOTUBOMNOKapHAsi O€30MaCHOCTh, a TAKKE
U3Yy4YEeHHUE MyTEW ABAKYallMH B YPE3BbIYANHBIX CIyYasiX.

Moayas 1. «BBeeHue B paiuoOTeXHUKY»

Tema 1.1. «AcTopusi pa3sBuTHSI PAAMOTEXHUKHU U PATUOJIIO0UTEIbCTBA)

Teopus. Ucropust pazsutust panuotexuuku. NzobOperenue A.C. Ilomosa.
Bo3HUKHOBEHUE U pa3BUTHE PaiUOIIOOUTENBCTBA B HALIEH CTpaHe.

Tema 1.2. «OCHOBBI 3JIEKTPUUYECTBA, eAUHULIBI H3MEPEHUS»

Teopus. DnexktpruecTBO. OCHOBHBIE AJIEKTPUYECKUE BEJIWYUHBI, €IUHUIIBI
WU3MEPEHHS.

Tema 1.3. «Texnnka 0e3onacHoCTH npu padoTe ¢ pAAHOTEXHUYECKUMH
YCTPOICTBAMHU M MHCTPYMEHTOM, CPEICTBA 3aIMTHD»

Teopusi. PaguoTeXHUYECKMH HMHCTPYMEHT M IMpaBuUjia pabOTbl C HUM,
TexHuka Oe3zonacHocTH. CpelacTBa 3allUMThI MpU padOTe C PaAMOTEXHUYECKUMU
YCTPOMCTBAMM.

Moayas 2. «<MUHCTPYMEHT»

Tema 2.1. «PagnorexHu4ecKui HHCTPYMEHT)

Teopusi. THCTpyMEHT, UCIOJIB3yeMbI TMpU paboTe C paguoanmapaTrypou.
Pagunorexnnyeckuii HHCTPYMEHT.

Ilpakmuka. Pabota ¢ paaMOTEXHUYECKUMHU YCTPONCTBAMHU, HCIIOJIb3Ys
PaAMOTEXHUYECKUI NHCTPYMEHT.

Tema 2.2. «PaGoTa ¢ HHCTPYMEHTOM»

Teopus. I1paBuia u ciocoObl pabOThl PaAMOTEXHUYECKUM HHCTPYMEHTOM.

Tema 2.3. «Texnuka nakm»

Teopus. IlpucniocoOneHus ¥ UHCTPYMEHT Juisl naiiku. [IpaBuna v npuemsl
nmaku. TeXHuKa Manku.

Ilpaxmuxa. Pabota nasimpHukoM. [lalika painoseMeHTOB.

Mogays 3. «Pagnomatepuaibl 1 PpAAMOKOMIIOHEHTbD»

Tema 3.1. «KMarepuaJjibl B paauoTeXHUKE

Teopus. Matepualibl, UCIIOJIb3yeMbI€ JIJISl U3TOTOBJICHUS PAAMOTEXHUYECKUX
YCTPOMCTB U UX BJIEMEHTOB.

IIpaxmuxa. IIpakTueckoe U3Yy4YECHHE cocTaBa MaTEepHUAJIOB
PaAMOTEXHUYECKUX YCTPOMCTB.

Tema 3.2. «PagoKoMNOHEeHTHI. Y CJI10BHbIEe 0003HAYEHHUS»




Teopusi. Bunpl pagrOKOMIIOHEHTOB, COCTABJISIOIIMX PaJHOTEXHUYECKUE
YCTpOMCTBA. YCIIOBHBIE 00O3HAY€HHE PaJMOKOMIIOHEHTOB Ha MPUHIUIHAIBHBIX
AIEKTPUUYECKUX CXEMaX.

Tema 3.3. «IIpOBOAHUKM U TMIJIEKTPUKH»

Teopus. Pa3HOBUIHOCTH MPOBOJHUKOB AJEKTPUYECTBA U TUAIICKTPUKOB.

Ilpakmuka.  IlpakTuueckoe  HM3y4Y€HUE  CBOMCTB  IPOBOJHUKOB H
JBJIEKTPUKOB.

Tema 3.4. «Pe3ucropb»

Teopus. Knaccudukarus 1 pa3sHOBUAHOCTHA CONMPOTUBIICHUH (PE3UCTOPOB).

lIpaxmuxa. CBOWCTBA U IPUHLIUIN PAOOTHI PE3UCTOPA.

Tema 3.5. «KKonaencaropsn»

Teopus. Knaccudukaius 1 pa3sHOBUAHOCTHA KOHJEHCATOPOB.

IIpakmuka. KomnaHoBKa U MPUHIMI paOOThl KOHJEHCATOPA.

Tema 3.6. «KaTynmikyn HHAYKTHBHOCTH, TPaHC(POPMATOPBID»

Teopus. Knaccubukanuss ¥ pa3HOBUJHOCTH KaTyIIEK HMHIYKTUBHOCTU U
TpaHCc(hOPMATOPOB.

Ilpakmuka.COopka W NPUHIMI pabOThl KATYIIEK HWHIYKTUBHOCTH U
TpaHCc(hOPMATOPOB.

Tema 3.7. «neKkTpoBaKyyMHbIe IPUOOPBI»

Teopus. Knaccudukaiys 1 pa3sHOBUJIHOCTHU AJIEKTPOBAKYYMHBIX PUOOPOB.

IIpaxkmuka. CO0pKa 1 IPUHLKUIT PabOTHI 3JEKTPOBAKYYMHBIX TPUOOPOB.

Tema 3.8. «IloynpoBogHUKOBBIE IPUOOPBI»

Teopusa. Knaccudukanus W Pa3HOBUIHOCTH  MOJYHPOBOJTHUKOBBIX
npruOOpOB.

IIpakmuka. CoopKa 1 IPUHLUIT PaOOTHI MOITYITPOBOIHUKOBBIX TPHOOPOB.

Moayb 4. «JIeKTpUYecKre cXeMbD)

Tema 4.1. « TunbI 3J1eKTPUIECKUX CXEM))

Teopus. TUNIOJIOTUS DIIEKTPUUECKUX CXEM.

IIpaxmuxka. IIpakTH4eCcKOe U3y4YE€HHE PA3HOBUIHOCTH JIEKTPUUYECKHUX CXEM.

Tema 4.2. «IlocTpoeHue paanoTeXHHYECKUX KOHCTPYKIIHII»

IIpakmuxka. TlocTpoeHne palMOTEXHUYECKUX KOHCTPYKIHM B 3aBUCHMOCTHU
OT YPOBHS MOJATOTOBKH 00yYarOLIerocs.

Hrorosoe 3ansitue

IIpakmuka. BpicTaBKka COOpaHHBIX PpPATUOTEXHUYECKUX KOHCTPYKILUH.
CopeBHOBaHUS MO CKOPOCTHOM COOpPKE DIIEKTPUUECKUX CXEM.

Ilnanupyemble pe3yJibTaThI

IIpeaxMeTHbIE:

OynyT 3HaTh HCTOPUIO  PAJAMOTEXHUKHM H  PAJAMOIICKTPOHUKH,
npodeccuoHanbHble HHCTPYMEHTHI, MaTepuajbl, KOMIIOHEHTH W WX CBOWCTBA,
PaIUOCXEMBbI, TEXHOJOTUU PA0OTHI; OCHOBBI PAJMOTEXHUKHU;

MMETh HaBBIKH COOJIIONICHHWSI TEXHUKH O€30MacHOCTH mpu paboTe ¢
WHCTPYMEHTAMH U PAJAHOAIAPTypOi; YTEHUSI CXeM, padOThl C MHCTPYMEHTAMH,
METOJIOB JJIEKTPHUYECKOW MaWKW W MOHTa)Xa pPaauoOACTANIC; W3TOTOBJICHUSA



HECJIOKHBIX PaJAHO3JIEKTPOHHBIX KOHCTPYKIIHIA;

chopMupyeTCss MOTHUBALUA K I103HABATEIbHOW JESATEIBHOCTH B JIAHHOM
BUJIE TBOPYECTBA.

MeTanpeaMeTHbIe:

OyAyT pa3BUTBI: BHUMaHHE, NaMsATh; BOOOpa)X€HHE, MPOCTPAHCTBEHHOE U
TEXHUYECKOE MBILIUIEHUE; MeEJKasg MOTOpUKAa pyK; HAyYHO-TEXHUYECKHE
CHOCOOHOCTH, XYJJO’)KECTBEHHBIN U ICTETUYECKUI BKYC;

MOJIy4aT HABBIKA OPraHU3alUU CBOEH AESTENbHOCTH, PEUIEHUS IMPOCTBIX
3aJja4 TBOPYECKOIO XapaKTepa;

JINYHOCTHBIE:

OpuOOpeTyT HABBIKM OPraHU3allMM CBOCU JIEATEIBHOCTH, KYJIbTYPHI
oOlEeHusT W TMOBEIEHUA B coluyMe (Tpymmne, MHUKpPOIpymme), Haydarcs
TPYJOJIOONIO, YCUIUMBOCTH, OTBETCTBEHHOCTH, YBaXXUTEIBHOMY OTHOLIECHUIO

APYT K Ipyry, CBOCMY U 4y KOMY TPYOAY,

2-U TOJ OBYUYEHUSA

3apaun

Ooyuaromue:

MPOJOJIKATh 3HAKOMUTh C UCTOPHUEH PAaTUOTEXHUKH U PATUOIICKTPOHUKU,
npodeCCUOHAIBHBIMM HHCTPYMEHTaMHU, MaTepualiaMi, KOMIIOHEHTaMHM M HX
CBOMCTBaMU, palOCXeMaMH, TEXHOJIOTHUSIMUA PabOTHI;

MPOJOJIXKATh 3HAKOMUTH C OCHOBaAaMU PaJUOTEXHUKU;

MPOAOJXKATh YYUTh COOJIIOJATh TEXHUKY Oe30macHOCTH TIpu pabore ¢
WHCTPYMEHTAMU U pajroanmnapTypou;

POJIODKATh yYYUTh HABBIKAM YTEHHUS CXeM, pabOThl ¢ MHCTPYMEHTaMHU,
METOJaM 3JIEKTPUUECKON MaliKh U MOHTa)ka paguoJIeTaleu;

dbopMUpOBaTh HABBIKM M3TOTOBJICHUS HECIOXHBIX PaJIHOICKTPOHHBIX
KOHCTPYKLIHH;

dbopMupoBaTh MOTHBALIMIO K IIO3HABATEIBHON JEATCIHPHOCTH B JaHHOM
BHUJIC TBOPYECTBA.

Pa3BuBarwinue:

POJIOTIKUTH pa3BUBaTh BHHUMAaHHUE, MaMsITh; BOOOpaKEHHUE,
MPOCTPAHCTBEHHOE U TEXHUUYECKOE MBIIIJICHUE; MEIKYI0O MOTOPUKY PYK;

MPOJIOKUTH Pa3BUBATh HAYYHO-TEXHUYECKHE CIIOCOOHOCTH,

BocnuraTtebHbIE:

BOCIIUTHIBATh aKKypaTHOCTh, TPYAO0JII00UE, YCUTIUBOCTh, OTBETCTBEHHOCTb,
HaBBIKM OpTaHU3aIuU CBOCH JEATEIHbHOCTH;

dbopMHpOBaTH HABBIKM KYJBTYPhl OOIIECHUS ¥ TIOBEJACHUS B COIUYME
(rpynme, MUKpPOTpPYIINE), YBaXKUTEJIBHOTO OTHOILIEHUS APYTr K JAPYry, CBOEMY U

JyXXOMY TpyAay.

YuyeOHbBIN JIAH



No KonnuectBo wacon Dopmbl

y HazBanus pa3nena/Temsl aTTecrauuu/
i BCErO | TEOpHs | NpaKTHKa KOHTPOJIA
BBoaHoe 3ansTHE 2 2 Ompoc
1. | IloBTOpeHHeE NMPOIiIECHHOTr0 MaTepHaJIa 16 5 11
1.1. | PagnoTeXxHHMYECKUIT HHCTPYMEHT 2 1 1 Ompoc
. II
1.2. | TexHuka maiku 10 2 8 PAKTHHCCKAA
paborta
1.3. | [laccuBHBIEC PATMOKOMITOHEHTHI 2 1 1 Ompoc
1.4, | AKTUBHBIC paTUOKOMITOHEHTHI 2 1 1 Ompoc
2. | DJIeKTpHYecKHe CXeMbl 124 7 117
2.1. | Tumbl 3JEKTPUIECKUX CXEM 4 2 2 Omnpoc
BapuanTs! ucnons3oBaHus
2.2. P 2 2 Ompoc
PaIMOKOMIIOHEHTOB B PaJMOTEXHUKE
2.3. | IleuaTHbIe TUTATHI 2 1 1 Ormpoc
IT
2.4. | MoHTaX paaIuOKOMIIOHEHTOB Ha IIaTax 10 2 8 pakTHicckad
pabora
25 W3roroBneHmne KOpIrycoB 5 5 [MpakTudeckas
" | paAMOTEXHUYECKUX YCTPOICTB pabora
26 HOCTpOGHI/IevpaIH/IOTeXHI/I‘IeCKI/IX 100 100 [IpakTnueckas
KOHCTPYKIUH paboTta
BricraBka
HTorosoe 3ansitue 2 2 ’
COpPEBHOBaHHE
HUTOI'O: 144 14 130

Conep:xanue y4e0HOr0 1jaHa

BBoanoe 3ansTue

Teopus. [loBTOpEeHUE C ydalTUMUCS OOBETUHEHHS UX TIPAB U 00sI3aHHOCTEH,
miaHa paboThl OOBENMHEHHMS Ha YYEOHBIA TOJ, a TaKKe pexuMa padOThI
oObenuHeHus. Vctopusi paAMOTEXHUYECKOTO TBOPUYECTBA U PAHOIIOOUTENHCTBA.
TexHuka 0€30MacHOCTH TpU paboTe C HHCTPYMEHTOM M BIIEKTpONpudOpamu,
NPOTUBOIIOKApHAsE 0€30IacHOCTh, a TaKXKe M3y4YeHHe NyTel »HBaKkyallud B
Ype3BbIYAWHBIX CITyYasX.

Moayas 1. «IloBTOpeHHe NPOiiIEHHOr0 MaTEPHATIA»

Tema 1.1. «PagnorexHu4ecKuil HHCTPYMEHT)

Teopus. VIHCTpyMEHT, MCHOJIb3yEeMbIH TpH paboTe ¢ paauoarnapaTypoi.
PaguorexHuueckuii THCTPYMEHT.

Ilpakmuxka. Pabota ¢ pagHOTEXHUYECKUMH YCTPONCTBAMH, HCIONb3YS
PaAMOTEXHUYECKUI NHCTPYMEHT.

Tema 1.2. «Texunka makm»

Teopusa. Tlpucniocobnenus U UHCTPYMEHT uia naiiku. [IpaBuna u npuemsl




naviku. TexHuka nauku.
Ilpaxmuxa. Pabota nasimpHukoM. [lalika paino31eMeHTOB.
Tema 1.3. «IlaccuBHBIE PAAMOKOMIIOHEHTHD)

Teopus. Knaccuduxanus u Pa3HOBUIHOCTH MACCHUBHBIX
PaIMOKOMIIOHEHTOB.

Ilpakmuka.  KommiekTtanuss U OpUHOUO — pabOThl  MACCHUBHBIX
PaIMOKOMIIOHEHTOB.

Tema 1.4. KAKTHBHBIE PAIMOKOMIIOHECHTbI»

Teopus. Knaccudukarus 1 pa3sHOBUIHOCTH aKTHBHBIX PATMOKOMITOHEHTOB.

IIpaxmuxa. Komrmnekrammst w  mpuHOUMO  padOThl  aKTHUBHBIX
PaJMOKOMIIOHEHTOB.

MoayJib 2. «JJIeKTpUYeCcKHe CXeMbD»

Tema 2.1. « THUnBI 2JIEKTPUYECKHUX CXEMD)

Teopus. Pa3HOBUIHOCTH DJIEKTPUUECKUX CXEM, UX TUIIOJIOTHUS.

Ilpaxmuxa. IIpakTH4eCKOE N3yUYEHUE TUIIOB AIEKTPUUECKUX CXEM.

Tema 2.2. «BapuaHTbl HCHOJIB30BAHHA PATAMOKOMIIOHEHTOB B
pPaaoTeXHUKe)»

Teopus. Victionp30BaHuE paIMOKOMIIOHEHTOB B paUOTEXHUKE. BapuaHThl U
CIOCOOBI UCTIOIB30BAHUS PAAMOKOMIIOHEHTOB B PaJIMOTEXHUKE.

Tema 2.3. «IleyaTHble MIATHD)

Teopus. CriocoObl U3rOTOBIIEHUS U KOMIIOHOBKH NI€YaTHBIX ILIAT.

llpaxmuxa. I3roToBiieHUE MEYaTHBIX IIaT.

Tema 2.4. «KMoHTa:K PAIHNOKOMIIOHEHTOB Ha IJIATAX»

Teopus. Pa3HOBUJIHOCTH M OCOOEHHOCTH MOHTa)a PaJHMOKOMIIOHEHTOB Ha
IJIaTax.

llpakmuxa. MoHTax paJOKOMIIOHEHTOB Ha MJIaTax.

Tema 2.5. «A3roToB/IeHHEe KOPIYCOB PAIMOTEXHUYECKHUX YCTPOHCTBY»

Ilpakmuxa. W3roTOBIEHHE KOPIIYCOB PAAUOTEXHUUYECKUX KOHCTPYKLUU,
COOMpPaEMBbIX yUaITUMUCS.

Tema 2.6. «IlocTpoeHue paanoTeXHUYECKUX KOHCTPYKIHII»

Ilpakmuka. TlocTpoeHne paIUOTEXHUYECKUX KOHCTPYKIIUM B 3aBUCHUMOCTH
OT YPOBHSI MOJATOTOBKHA 00YYaIOMEerocs.

Hrorosoe 3ansitue

Ilpakmuxa. BpicTaBka COOpaHHBIX PATUOTEXHUYECKUX KOHCTPYKIIHI.
CopeBHOBaHUS MO CKOPOCTHOM COOpPKE DIIEKTPUUECKUX CXEM.

I[Inanupyemble pe3yabTaThl

IIpeaMeTHbIe:

OynyT 3HaTh HUCTOPUIO  PATUOTEXHUKH H  PAAUOIICKTPOHHKH,
npodeccruoHanbHble HHCTPYMEHTBI, MaTepuajbl, KOMIIOHEHTH W WX CBOWCTBA,
PaNOCXEMBbI, TEXHOJOTUU PAaOOTHI; OCHOBBI PAAHMOTEXHUKH,

MMETh HaBBIKH COOJIIONICHHWSI TEXHUKH O€30MacHOCTH mpu paboTe ¢
WHCTPYMEHTAMH W PAJAHOAIIAPTypPOi; YTCHUSI CXeM, pabOThl C MHCTPYMEHTaMH,



METOJOB JJIEKTPUYECKOW IMIAMKA W MOHTaXa pPaJUuOAETANIEW; HW3TOTOBJICHUS
HECJIOKHBIX PaJAMO3JIEKTPOHHBIX KOHCTPYKIIH;

chopMupyeTcsi MOTHUBALUA K I103HABATEIbHOW JESATEIBHOCTH B JIAHHOM
BHJIC TBOPYECTBA.

MeTalnpeIMeTHbIe:

OyAyT pa3BUTHI: BHUMaHHE, NaMsATh; BOOOpaXeHHE, MPOCTPAHCTBEHHOE U
TEXHUYECKOE MBIIUICHNE; MEJKas MOTOPHKAa pyK; HAayYHO-TEXHHUYECKHE
CIIOCOOHOCTH, XYJJ0’KECTBEHHBIN U ICTETUUECKUI BKYC;

[IOJIy4aT HABBIKM OPraHM3allMM CBOEU JECATEIBHOCTH, PEIICHUS IPOCTHIX
3a/1a4 TBOPYECKOT'O XapaAKTEPa;

JINYHOCTHBIE:

NpUOOPETYT HAaBbIKM OpraHU3allid CBOEH JEATEIbHOCTH, KYJbTYpPbI
oOleHusT W TMOBEIEHUA B coluyMe (Tpymmne, MUKpPOIpymIe), Haydarcs
TPYAOJIIOOUIO, YCUJAYMBOCTH, OTBETCTBEHHOCTH, YBAaXXUTEJIBHOMY OTHOILIECHUIO

APYT K Ipyry, CBOCMY U 4y KOMY TPYAY,

3- TOJ1 OBYUEHUS

3agaum

Ooyuaromue:

MPOJIOJDKATh 3HAKOMHUTH C MCTOPUEH PATUOTEXHUKH U PaTUOICKTPOHUKH,
npoeCCHOHATLHBIMU MHCTPYMEHTAMH, MaTepHallaMHd, KOMIIOHEHTAaMH H HX
CBOMCTBaMH, PaIMOCXEMaMH, TEXHOJIOTHIMHU pabOTHI;

MPOJIOJDKATH 3HAKOMHUTE C OCHOBAMH PaJIMOTECXHUKH;

IPOJOJDKATh YYUTh COOJIIOMAaTh TEXHUKY O€30MacHOCTH MpU padoTe ¢
WHCTPYMEHTAMH U PAJANOAIIIAPTYPOH;

POJOJDKATh YYUTh HaBBIKAM UTEHUS CXeM, paOOThl C HHCTPYMEHTaMHU,
paoOU3MEPUTENILHBIMU TIPUOOpPAMU, METOJIaM JJICKTPUUYECKON MalKu U MOHTa)Ka
paguoeTaNIe;

dbopMHpoBaTH  HABBIKM  COOPKH U TOPSOOK  TECTUPOBAHUS
PaANOAIEKTPOHHBIX KOHCTPYKIIHIA;,

dbopMHpOBAaTH MOTHBAIMIO K ITO3HABATCIILHOW JEATECILHOCTH B JIAHHOM
BHJIC TBOPYECTBA.

Pa3zBuBarimue:

IPOIOJKUTH pa3BUBaThH BHHUMaHHE, MaMsTh; BOOOpakeHHeE,
MPOCTPAHCTBEHHOE M TEXHUYECKOE MBIIIJICHUE; MEJIKYI0 MOTOPUKY PYK;

IIPOJIOJDKUTE Pa3BUBaATh HAYYHO-TEXHUUYECKHUE CITOCOOHOCTH,

BocnuraresbHble:

BOCITUTHIBATh aKKypPaTHOCTh, TPYIOJIIO0OHE, YCUIUYUBOCTh, OTBETCTBEHHOCTD,
HABBIKM OPTaHU3AIMU CBOCH eI TEIbHOCTH;

dbopMHpOBATh HABBIKM KYJBTYpPhl OOIIECHUS ¥ TIOBEIACHUS B COIUYME
(Tpyrmime, MUKpPOTPYIIE), YBAXUTEIHHOTO OTHOIICHUS IAPYT K NPYry, CBOEMY H

4yKOMY TPYyLy.



YuyeOHBIN JIAH

No KonuyectBo yaco Dopmbl
/‘ Ha3zBanus paznena/Tembl aTTecTanuu/
i BCEro | TEOpHsl | MpaKTHKa KOHTPOJIA
BBoanoe 3ansiTHE 2 2 Ormpoc
1. | IloBTOpEHMeE NMPOIiIEHHOr0 MaTepHaJIa 6 2 4
1.1. | Texuuka nauku 2 2 Hpaxrueckas
pabota
1.2. | PagoKOMIOOHEHTEI 4 2 2 Ompoc
5 H3mepurtenbHas u BCIOMOraTeabHast 10 6 4
TeXHHKA
Pa3HoBuHOCTH U Ha3HAYEHUE
2.1. | pagonu3MEepUTENbHBIX U 2 2 Omnpoc
BCIIOMOTaTeNbHBIX TPUOOPOB
2.2. | Tecrepbl 1 MyJIbTUMETPHI 2 1 1 Omnpoc
2.3. | Ocumtorpadsl 2 1 1 Omnpoc
2.4. | I'eneparopsl 2 1 1 Omnpoc
2.5. | UcTouHHMKY TUTAHUS 2 1 1 Ormpoc
3. | DaekTpuyecKHe cCXeMbl 124 6 118
3.1. | Pagnorexnudecknue cOOPKU M Y361 4 2 2 Omnpoc
3.2. | MI3roToBieHne U MOHTaX MEYaTHBIX IJIaT 10 2 8 Hpaxriieckas
pabora
33 TexHonorus c60pkH paTuoTeXHUIECKOH 9 5 Onpoc
anmaparypsl
34 HOCTpOeHI/IevpaI[I/IOTeXHI/I‘{eCKI/IX 100 100 [IpakTuyeckas
KOHCTPYKUHH pabora
35 TecTupoBaHue paguOTEXHUYECKUX 8 8 [IpakTnueckas
" | KOHCTpYKLUH pabota
Hrorosoe 3ansitue 2 2 Bricrasxa,
COpPEBHOBaHHE
HUTOI'O: 144 16 128

Conepxanue y4e0HOro 1jiaHa

BBogHoe 3aHsiTHE

Teopus. TloBTOpeHHE ¢ ydanuMucs 00beIMHEHUS UX TIpaB U 00SI3aHHOCTEH,
miaHa paboThl O0bENWHEHUS Ha YYEOHBIA TOJ, a TaKKe peXuMa padOThI
oOveauHeHus. VIcTopusi paguoTeXHUYECKOTO TBOPUYECTBA M PAIUOIIOOUTEIHLCTBA.
Texnuka 0€30MacHOCTH TpU paboTe ¢ HHCTPYMEHTOM U DIICKTPONpHOOpamu,
MPOTHUBOIIOKAPHAs 0OE€30MacHOCTh, a TakKXKe W3YYCHHE ITIyTeW »JBaKyalluu B
YPE3BBIYANHBIX CITyJasiX.

Moayas 1. «IloBTOpeHHe NPOHAEHHOT0 MaTePUAIA)




Tema 1.1. «Texnuka nakm»

Teopusa. TlpucnocoOneHuss 1 MHCTPYMEHT i Tnaku. [lpaBuna m nmpuemsl
navky. TexHuka namku.

Ilpaxmuxa. Pabota nassmpHukoM. [lalika painos1eMeHTOB.

Tema 1.2. «PaanokoMnoHeHTHLD»

Teopus. Knaccudukanus 1 pa3sHOBUAHOCTH PAIMOKOMIIOHEHTOB.

IIpakmuka. KomnaHoBKa U IPUHIUI paOOThl paAMOKOMIIOHEHTOB.

Mopyasb 2. «<A3MepuTe/IbHASE M BCIIOMOTaTeIbHASI TEXHUKA»

Tema 2.1. «Pa3HOBHAHOCTH W HA3HAYeHHEe PAIMOM3MEPHTENbHBIX H
BCIIOMOTIaTeJIbHBIX IPHOOPOB»

Teopusa. Vicnonp3oBaHUE W3MEPHUTENBHBIX NPUOOPHI B PaIUOTEXHHKE.
Pa3HOBMAHOCTH, Ha3HAYEHUE U CHOCOOBI MCIOJIB30BAaHUS PAIUOU3MEPUTEITBHBIX
npruOOpOB.

Tema 2.2. «TecTrepbl 1 MyJIbTHMETPBD)

Teopus. Pa3HOBUIHOCTH YW MPUHIIUI AEHCTBHS TECTEPOB U MYJIBTUMETPOB.

IIpaxkmuxka. lIlpuMeHEeHNE TECTEPOB U MYJIBTUMETPOB.

Tema 2.3. «Ocumnorpadgbn»

Teopus. Pa3HOBUTHOCTH Y MIPUHIIUIT JEHCTBUS OCIIMILIOTpadoB.

IIpakmuxka. llpumenenue ocuusuiorpados.

Tema 2.4. «'enepaTopbn»

Teopusa. Pa3HOBUIHOCTH W NIPUHIIUI AEHCTBHS TEHEPATOPOB.

IIpaxmuxa. IlpumeHeHne reHepaTopos.

Tema 2.5. «ACTOYHUKY MUTAHUA

Teopus. Pa3HOBUJTHOCTH Y MIPUHLIUIT JEHCTBUS UCTOYHUKOB TUTAHUS.

IIpaxkmuxka. IlpuMeHeHE HICTOYHUKOB MUTAHUA.

MoayJsb 3. «QIeKTpUYecKre cXeMbD)

Tema 3.1. «Pagnorexun4eckue cOOPKHU M y3JbD»

Teopus. Pa3HOBUAHOCTM W Ha3HAUYECHHUE PAJUOTEXHUUECKUX COOpOK H
OTZIEJIbHBIX y3JI0B PAAMOTEXHUUYECKON anmnapaTyphbl.

Ilpakmuxka. PabGoTa panguoTEeXHUYECKMX COOpPOK U OTAEIbHBIX Y3JIOB
PAIMOTEXHUYECKOM alaparyphl.

Tema 3.2. «A3roToBJIeHHEe M1 MOHTAXK MEYATHBIX IJIAT)

Teopusa. CrnocoObl M3rOTOBIEHUS M KOMIIOHOBKM TI€UATHBIX IJIaT.
Pa3HOBUAHOCTH M OCOOEHHOCTH MOHTaXa paIMOKOMIIOHEHTOB Ha IJIaTaXx.

IIpakmuka. I3roToBiIeHNE MEYATHBIX MJ1aT. MOHTaX paiiOKOMIIOHEHTOB Ha
J1aTax.

Tema 3.3. «TexHo0rusi COOPKH pAAUOTEXHUYECCKOM ANNIAPATYPbI»

Teopus.  CoBpeMEHHbBIE  TEXHOJOTMHM  COOpPKM  PaAMOTEXHUYECKOMN
anmnaparypsl U UX OCOOCHHOCTH.

Tema 3.4. «IlocTpoeHue paaMoOTEXHUYECKUX KOHCTPYKIHII»

IIpakmuxka. TlocTpoeHHE PATUOTEXHUYECKUX KOHCTPYKLUH B 3aBUCHMOCTH
OT YPOBHSI IOATOTOBKH 00YYaroIErocs.

Tema 3.5. «TecTupoBaHue paiuoOTeXHNYECKUX KOHCTPYKIMII»

IIpakmuxka. TecTUpOBaHHUE PATUOTEXHUUYECKUX KOHCTPYKILIHI, TOCTPOCHHBIX
00y4aeMbIMH.



HUTorosoe 3auaTue
Ilpakmuxa. BpicTaBka COOpaHHBIX PATUOTEXHUUYECKUX KOHCTPYKIIH.
CopeBHOBaHUS 110 CKOPOCTHOM COOPKE IICKTPUUECKUX CXEM.

HHaHprCMbIe pe3ybTaThl

IIpeamerHbie:

OyayT 3HaTh HUCTOPUIO  PAJUOTEXHUKU M  PAAMOIIEKTPOHHUKH,
npodeccuoHaNbHbIE WHCTPYMEHTHI, MaTepHasibl, KOMIIOHEHTHI U UX CBOMCTBA,
pazroCXeMbl, TEXHOJIOTHH PabOThI; OCHOBBI PaJUOTEXHUKU;

UMETh HAaBBIKU COONIOJICHUA TEXHUKH O€30MacHOCTH Tmpu paboTe ¢
MHCTPYMEHTAMU M PaJUOAIapTYpOM; YTEHUsI CXE€M, pabOThl C MHCTPYMEHTaMH,
PaAMoOU3MEPUTENIHBIMU PUOOpaMH, METOJOB SJIEKTPUUECKON MalKu U MOHTaXa
paauozeTaneil; COOpKM U TECTUPOBAHUS PAAHOIIEKTPOHHBIX KOHCTPYKIINM;

chopMupyeTcsi MOTHUBALUA K IO3HABATEIbHOW JESATEIBHOCTH B JIAHHOM
BUJIE TBOPYECTBA.

MeTanpeaMeTHbIe:

OyAyT pa3BUTHI: BHUMaHHE, NaMsATh; BOOOpaXeHHE, MPOCTPAHCTBEHHOE U
TEXHUYECKOE MBIIUIEHUE;, MeEJKas MOTOpHMKA pPyK; HAay4HO-TEXHUYECKHE
CIIOCOOHOCTH, XYyJI0)KECTBEHHBIN M 3CTETUYECKUN BKYC;

[IOJIy4aT HABBIKM OPraHM3allMM CBOEW JEATEIBHOCTH, PEIICHUS IPOCTHIX
3aJ1a4 TBOPYECKOI'O XapaKTepa,

JINYHOCTHBIE:

NpUOOPETYT HaBbIKM OpraHU3aldd CBOEH JEATEIbHOCTH, KYJbTYpPbI
oOmeHUss W TOBEACHUS B couuyMe (Tpymme, MHUKpPOTPYIE), HayyaTcs
TPYAOTIOOUIO, YCHUAYMBOCTH, OTBETCTBEHHOCTH, YBAaXXUTEJIbHOMY OTHOILIECHUIO

ApYT K Ipyry.

4-A TOJJ OBYYEHUSA

3amauu

Ooyuaromue:

NPOAOJKATh 3HAKOMHUTH C MCTOpUEH PAAMOTEXHUKH W PAAHOIICKTPOHHKH,
poeCCHOHATLHBIMU MHCTPYMEHTAMH, MaTepHallaMH, KOMIIOHCHTaMH U WX
CBOMCTBAMH, PaIMOCXEMaMH, TEXHOJOTHSIMH pabOTHI,

NpOAOKAaTh 3HAKOMUTH C OCHOBAMH  PATUOTEXHHUKH, YCTPOMCTBOM H
NPUHIIUIAMHA ~ pabOThl  PAaJUOTEXHHUYECKHX  YCTPOMCTB  MPOMBIILICHHOTO
U3TOTOBJICHUSI, OCHOBaMU ITU(POBOI PJIEKTPOHUKHU;

Hay4UTh COOJIIOIATh TEXHUKY 0€30MacHOCTH MPHU paboTe ¢ MHCTPYMEHTAMHU
Y paauoannapTypou;

HAy4YUTh HAaBBIKAM YTCHUS U COCTaBJICHHUA CXEM, pabOThI C
WHCTPYMEHTAMH, H3MEPUTEIIBHBIMU MPUOOPAMU, METOJaM KaueCTBEHHOW MalKu U
MOHTa)Ka PaguoIeTAIICH;



c(hopMHUPOBATHh HABBIKKA CAMOCTOSITEIHHOTO TTPOCKTUPOBAHMS, U3TOTOBIICHUS
Y TECTUPOBAHUS HECJIOKHBIX PATUOIICKTPOHHBIX KOHCTPYKIIHIA;

dbopMupoBaTh MOTHBALIMIO K IO3HABATEIBHON JEATCIHPHOCTH B JaHHOM
BHUJIE TBOPYECTBA.

Pa3BuBarwiue:

MPOAOJIKUTH pa3BUBATH BHUMaHMUE, MMaMsATh; BOOOpaKEHHE,
MIPOCTPAHCTBEHHOE M TEXHUYECKOE MBIIUICHUE; MEJKYI0 MOTOPUKY PYK;

MPOIOJIKUTH PA3BUBATh HAYUYHO-TEXHUUYECKUE CITIOCOOHOCTH,

BocnuraTtebHble:

BOCIIUTHIBATh aKKypaTHOCTh, TPYAOJIIO0HUE, YCUTUUBOCTh, OTBETCTBEHHOCTb,
HaBBIKM OPTaHU3AIMU CBOEH AEATEIbHOCTH;

dbopMupoBaTh HABBIKM KYJbTYpbl OOIIEHUS U TIOBEJICHHUS B COIUYyME
(rpynme, MUKpPOTpPYIINE), YBAXUTEIBHOTO OTHOIIEHHUS JPYr K JPYry, CBOEMY H

qy>KOMY TPYIy.

YueOHBIN JIAH

No KomnuecTBo yacoB Dopmer
/‘ Ha3zBanus paznena/Tembl aTrecTanuu/
i BCErO | TEOpHsl | MpaKTHUKA KOHTPOJIsI
BBoaHoe 3ansiTHE 2 2 Ormpoc
1. | IloBTOpeHHUe MPOiiIEGHHOr0 MaTepuaJia 10 4 6
1.1. | TexHuka maku 2 2 Hpaxrieckas
pabora
1.2. | PamnokoMIoHEHTBI 4 2 2 Ompoc
1.3. | U3mepuTenbHas TEXHUKA 4 2 2 Omnpoc
2 Pagnorexnuyeckue ycrpoicraa 18 11 7
" | MpOMBILIJIEHHOT0 H3TOTOBJIEHHUS
21 TenneHunu pa3BUTUS COBPEMEHHON 9 5 Onpoc
AJIEKTPOHUKHU
2.2. | PapguonpueMHUKH U TIepelaTInKN 4 2 2 Omnpoc
2.3. | Marauto¢oHsI 2 1 1 Omnpoc
2.4. | BunseoMarauto(oHbI 2 1 1 Ompoc
2.5. | TeneBu3opsl 2 1 1 Omnpoc
2.6. | beiToBas TexHUKA 2 1 1 Ompoc
2.7. | ABTOMOOMIbHAS HIIEKTPOHUKA 2 1 1 Omnpoc
2.8. | OcHOBBI IU(POBOI AITEKTPOHUKHU 2 2 Omnpoc
3. | DaexkTpuyecKHe cXeMbl 112 2 110
31 TexHonOTHS COOPKH PaTUOTEXHUIECKOM 9 5 Onpoc
anmapaTypsl
32 HOCTpOeHI/IeVpaI[I/IOTeXHI/I‘IeCKI/IX 100 100 [IpakTuueckas
KOHCTPYKLHH pabota




33 Hactpoiika u TectupoBanue 4 4 [IpakTrueckas
| paAMOTEXHUYECKUX KOHCTPYKIIUM pabota
34 BeisiBIeHHE HencnpaBHOCTEN 2 2 [IpakTuueckas
" | paguoanmaparypbl pabota
N [IpakTuueckas
3.5. | Menkuii peMOHT pauoaniaparypsl 4 4 paboTa
HTorosoe 3anusiTne 2 2 Beicraska,
COpEBHOBAHUE
HUTOTI'O: 144 19 125

Conepxanue y4e0HOro 1jiaHa

BBoanoe 3ansitue

Teopus. IloBTOpeHUE C YUaATUMUCS 00BEAMHEHUS UX TIpaB U 00SI3aHHOCTEH,
mwiaHa paboThl OOBEIMHEHHUS Ha YYEOHBId TOJ, a TaKkKe pexuma padoThl
oObeauHeHus. Mctopust paguoTEXHUYECKOTO TBOPYECTBA M PAJAHOIIOOUTENBCTBA.
TexHuka 0€30MacHOCTH NpHU pabOTe C MHCTPYMEHTOM U 3IIEKTPOIpUOOpamu,
IPOTHUBOIIOKApHAsE 0€30IaCHOCTh, a TaKKe€ M3y4YeHHE NyTel »HBaKkyalud B
YPE3BBIYANHBIX CIydasX.

Moayas 1. «IloBTOpeHHe NpoiiIEHHOr0 MaTEPHATIA»

Tema 1.1. «Texunka makm»

IIpakmuxka. Texnuka maiiku. Pabora nasmeaukom. [1aiika painosieMeHToB.

Tema 1.2. «PagnoKoMIIOHEHTBD)

Teopusa. Knaccudukanus 1 pa3HOBUIHOCTH PaJUOKOMIIOHEHTOB.

Ilpakxmuxa. KonnaHoBka U MpUHLUI pabOThl PaTUOKOMIIOHEHTOB.

Tema 1.3. «A3mepureibHASE TEXHUKA»

Teopus. VIcnonp30BaHHE W3MEPUTENBHBIX NTPUOOPHI B PATUOTEXHHKE.
Pa3HOBMAHOCTH, Ha3HAYEHUE U CHOCOOBI MCIOJIB30BAHUS PATUOU3MEPUTEIBHBIX
npruOOpOB.

IIpakmuxka. IlpuMeHeHre U3MEPUTENBHBIX MPUOOPHI B PAINOTEXHUKE.

Moayas 2. «PaguoTexHH4YeCKHe YCTPOHCTBA  IPOMBILIJICHHOIO
U3TrOTOBJICHUSD)

Tema 2.1. «TeHgeHUMH pa3BUTHS COBPEMEHHOM 3JIEKTPOHUKID)

Teopus. Knaccudukarus 1 myTH pa3BUTHS COBPEMEHHON AJIEKTPOHUKH.

Tema 2.2. «PagnonprueMHUKHU U NePeIaTIUKID)

Teopus. IlpuHIMIT IEWCTBUS TPUEMHHUKA U niepeaaTdynka. OyHKIUOHAIbHAS
cxema IPUEMHHKA U MepeIaTunKa.

IIpakxmuka. PaboTa ¢ MpUEMHHUKOM U TIEpEIaTUNKOM.

Tema 2.3. «MarautogoHbI»

Teopus. IlpuHuun neicTBUs U PyHKIIMOHANIbHASA CXE€Ma MarHUTO(OHA.

IIpakmuka. Pabota ¢ MarHuTo(poHOM.

Tema 2.4. «<BugeomarautoGoHbn

Teopus. [TpuHIMI JNEUCTBUS u (byHKUHOHATBHAsS cxema
BUJIEOMarHuTo(oHa.

Ilpakmuxa. Pabota ¢ BuACOMarauTohoHOM.

Tema 2.5. «TeneBU30pbI»




Teopusa. Tlpunuun aeicTBus M (QYHKIMOHAJIbHAS CXeMa TEJIECBU3MOHHOTO
IIPUEMHUKA.

IIpaxmuxka. PaboTa ¢ T€J1eBU3MOHHBIM IIPUEMHUKOM.

Tema 2.6. «bbITOBast TEXHUKA»

Teopusa. IlpuHuun npeucTBUs W (QYHKIMOHAJIbHAs CXeMa COBPEMEHHBIX
00pa3IoB OBITOBOM TEXHUKHU.

IIpakxmuxa. PaboTa ¢ COBpeMEHHBIMU 00pa3LBMU ObITOBON TEXHUKH.

Tema 2.7. «KABTOMOOM/IbHAS 3JIEKTPOHUKA)

Teopusa. Ilpunnun neicTBus W (QYHKIMOHANIBHAS CXeMa aBTOMOOUIIBLHOU
AIIEKTPOHUKH.

IIpakmuka. PaboTta c aBTOMOOMIBLHOM 3JIEKTPOHUKOM.

Tema 2.8. «OcHOBBI HU(POBOI ITCKTPOHUKH»

Teopus. OCHOBBI IOCTPOCHUSI COBPEMEHHOM LIU(DPOBOIL 3neKkTpoHUKH. [1yTn
pa3BuTUA HU(POBON IEKTPOHUKH.

MoayJib 3. «DIeKTpru4ecKne cXeMbD)

Tema 3.1. «TexHo0rusi COOpPKM PAAUOTEXHUYECKOH ANNAPATYPbI»

Teopusa.  CoBpeMEHHbIE  TEXHOJOTMM  COOPKH  PaJHOTEXHUYECKOU
anmnapaTypbl U UX OCOOEHHOCTH.

Tema 3.2. «IlocTpoeHue paanoOTeXHHYECKUX KOHCTPYKIIHII»

IIpakmuxka. 1locTpoeHHE PATUOTEXHUYECKUX KOHCTPYKLUH B 3aBUCHMOCTH
OT YPOBHSI MOATOTOBKH 00YYarOIErocs.

Tema 3.3. «Hacrpoiika M TeCTMPOBaHHE PAAUOTEXHUYECKHUX
KOHCTPYKIHUI»

IIpakmuxa. HacTpoiika U TECTUPOBaHUE PATIUOTEXHUYECKUX KOHCTPYKIIMM,
MOCTPOEHHBIX 00y4aeMbIMH.

Tema 3.4. «BpIsiBJICHUE HEMCIIPABHOCTEH PAIM0ANINIaPATYPbD»

Ilpakmuka. llpakTndeckass paboTa 1O BBIABICHUIO M JIOKAJIW3ALUU
HEUCITPaBHOCTEN paauoanmnaparypsl.

Tema 3.5. «Meskuii peMOHT paguoANNAPATYPbI»

Ilpakmuka. ~ CaMOCTOSITENIBHOE  BBIIIOJIHEHME  MEJIKOIO  pPEMOHTA
paauoanapaTypsl.

Hrorosoe 3ansitue

Ilpakmuka. BpicTaBka CcOOpaHHBIX PATUOTEXHUYECKUX KOHCTPYKIIUH.
CopeBHOBaHUS MO CKOPOCTHOM COOpPKE DIIEKTPUUECKHUX CXEM.

I[Inanupyemble pe3yabTaThl

IIpeameTHbIe:

OynyT 3HaTh HUCTOPUIO  PATUOTEXHUKH W  PagUOdICKTPOHHKH,
npodeccuoHanbHble HHCTPYMEHTHI, MaTepuajbl, KOMIIOHEHTH W WX CBOWCTBA,
PaIuOCXEMbI, TEXHOJOTHUH PA0OThI, OCHOBBI PAJIMOTECXHUKH;

MMETh HaBBIKM COOJIOJICHUS TEXHUKH O€30macHOCTH IIpu  pabdore ¢
WHCTPYMEHTAMH M PAJHOAMTApPTypPOM; YTCHUS W COCTaBIIGHUS CXEM, padOTHI ¢
WHCTPYMEHTAMH, PaIuOM3MEPUTECIBHBIMUA MPUOOPAMU, METOJOB SJIEKTPUUYCCKOMN
Naliky 1 MOHTa)kKa PaJroJIeTalCii; CaMOCTOSATEILHOTO MPOSKTUPOBAHUS, COOPKU U



TECTUPOBAHUS PAIUOAIEKTPOHHBIX KOHCTPYKIU;

chopMupyeTcss MOTHUBALIMS K IO3HABATEIbHOW JEATEIBHOCTU B JAHHOM
BUJIE TBOPYECTBA.

MeTanpeaMeTHbIe:

OyAyT pa3BUTHI: BHUMaHHE, NaMsATh; BOOOpaXeHHE, MPOCTPAHCTBEHHOE U
TEXHUYECKOE MBILIUIEHUE; MeEJKasg MOTOpUKAa pyK; HAyYHO-TEXHUYECKHE
CHOCOOHOCTH, XYJJO’)KECTBEHHBIN U ICTETUYECKUI BKYC;

MOJIy4aT HABBIKA OPraHU3alUU CBOEH AESTENbHOCTH, PEUIEHUS IMPOCTBIX
3aJ]a4 TBOPYECKOTO XapaKTepa;

JINYHOCTHBIE:

OpuOOpeTyT HABBIKM OPraHU3allMM CBOCU JIEATEIBHOCTH, KYJIbTYPHI
oOlEeHusT W TMOBEIEHUA B coluyMe (Tpymmne, MHUKpPOIpymme), Haydarcs
TPYJOJIIOOUIO, YCUIUMBOCTH, OTBETCTBEHHOCTH, YBAXXUTEIHHOMY OTHOLIEHUIO

APYT K IpYTY.



2. KOMILJIEKC OPTAHU3AIIMOHHO-TEJATOT'MYECKHUX YCJIOBUM
PEAJIN3AIINU JOMOJHUTEJBHOM OBIIIEOBPA3ZOBATEJIBHOM
OBIIEPA3ZBUBAIOIIEN
ITPOTPAMMBI

2.1. Kasennapubiii yueOHbIi rpadux (mpuioxenue 3)

Pexxum opranuzandy 3aHATAA MO JAaHHOM MporpaMMe OIpeAeseTcs
KaJICHJApHBIM Y4eOHBIM TpaKOM U COOTBETCTBYET HOpPMaM, YTBEPKIECHHBIM
«Canllun K yCTpPOWCTBY, COAECpKaHUIO U OpraHu3alMu pexuma padoThI
o0pa3oBaTeNbHBIX OpraHu3alluid JOMOJHUTENIbHOrO oOpa3zoBanus netei» - CII
2.4.3648-20 (yTB. TIOCTaHOBJIeHHEM [ J1aBHOTO TOCYJIApCTBEHHOTO CAHUTAPHOTO
Bpaya oT 28.09.2020 No28) «CaHUTapHO-IMHIEMHUOJIOTHYECKUE TPEOOBAHUS K
OpraHu3allid BOCHUTaHUS W OOYyYEeHUs, OTAbIXa M O3JOPOBJICHHUS JeTed W
monoaexu»; CII 2.2.3670-20 (mocranoBnenue ot 02.12.2020 Ne40) «CanurapHo-
AMUIEMHUOJIOTUYECKHE TPEOOBaHUSI K YCIOBUSIM TpyAa.

Bcero yueOubix Henens — 36.

KonuuectBo yueOHbIx yacoB: 1-it rog — 144 u, 2-it ron —144 4,3-i roa-144
4, 4-i1 roa-144 u.

VYuebnsiit nepuon - ¢ 9 ceHTa0Ops mo 25 Mas

2.2. YcaoBus peaau3anuy NporpaMmmal

MaTepunanbHO-TeXHHYECKOE OCHAIIlEHHe:

- TIOMEIIEHHE,

- MmebOenb (CTOJIBI, CTY/bsl, BBICTAaBOYHBIC IIIKa(bl), COOTBETCTBYIOILIUE
CAaHUTAPHO-TUTUEHUIECKIM HOPMaM;

- MyJbTUMeAuNHOE 000pynoBaHue (IPOCKTOP, IKPaH);

- HOYTOYK;

- 3BYKOBBIE KOJIOHKHU;

- [porpaMMHOe oOOecrnedyeHue, MO3BOJIAIOIIEEe o0ecrneunTh CBS3b C
AIEKTPOHHON HMHGOPMAIMOHHO-00pa30BaTEIbHOM CpEelIoid 4Yepe3 CeTh
WHTEPHET U pa3paboTKy JIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB;

- yuyeOHas JI0CKa;

- PaIMOTEeXHUYECKHE HHCTPYMEHTHI;

- W3MEpUTENIbHbIC PaAHONPHOOPHI;

- paauojeTaH U MeYaTHbIC MIaThl.

- pabouue TeTpaau, MUCbMEHHBIC TPUHATIC)KHOCTH.

MeTtoanueckoe odecreyeHmne

st peanuzanuu JIOTIOJTHUTEIILHON o0111e00pa3oBaTeIbHOM
oO1epa3BUBaOIICH MPOrpaMMbl UMEIOTCSI HEOOXOTUMBIC:

- METOAUYECKUE YKa3aHMsI MPU BBITIOJIHCHUH MTPAKTUYECKHUX 3aJIaHUM;

JlnmakTHdecKue MaTepuabl:

- HarJIAOHbIE TOCOOHS;



- 00pa3Ilel MaTepUAIOB U KOMIIOHCHTOB;

- 00pa3Ibl TOTOBBIX U3/IEIHIA;

- CIIeIMaIbHAs U METOMYecKasl TUTepaTypa;

- KOHCIIEKTHI 3aHATHI;

- METOJIUKH UTOTOBOM aTTECTAIIMA BOCITUTAHHUKOB;

- HarJAgHBIA (PaJUOTEXHUYECKHE CXEMbl, KHUTH 10 PATUOTCXHHUKE WU
YCTPOMCTBY paaMoanmnapaTypbl, paglOTEXHUUECKUE XYpPHANbBI), pPa3laTOYHBIN
Matepuan  (MPUHIUINUATIBHBIE  CXEMBl  PAAUOTEXHUYECKUX  yCTPOMCTB,
WHIWBUIYyaIbHO OpPHUEHTUPOBAHHBIC IO YPOBHIO 3HAHWMA W  HAaBBIKOB
0OyYaroIIeToCs; PaJHOCTaNHN);

-3JIEKTPOHHBIC MH(POpMaITMOHHBIE 00pa3oBaTebHbIe pecypchl (DM1OP);

uudpossie oopazoBarenbHbie pecypcsl (LIOP);

- CTIpaBOYHBIC MaTepHabl ceTu HTEepHeT.

KaapoBoe o0ecneuenme. Ilemaror, ocymecTBISIOMUA 0O0pa3oBaTEIbHYIO
JEATEIbHOCTh MO TMporpaMMe, JOJKEH HUMETh CIEeNUaTbHOE  TEXHHYECKOe
oOpa3oBaHue.

2.3. ®opMBbI aTTECTAIIUU

Jnist  ompeneneHus — pe3yJbTaTUBHOCTH  pealM3alil  [POTPaMMBI
UCITIOJIB3YIOTCS CIIEIYIOIINE CIIOCOOBI:
Ileoazozuueckoe nabnrooenue:
aKTUBHOCTH HA 3aHATHIX;
BOBJICYCHHOCThH B MPOBEICHNE MEPOTIPUSATHIA;
3aMHTEPECOBAHHOCTD B MOJIYYEHUN HOBBIX 3HAHUN U YMEHUM.
Ileoazozuueckuii ananus:
— HaOJIOJICHWE 1O BBIABJICHUIO YPOBHA C(POPMUPOBAHHOCTH OOIIUX W
CHEIUATN3UPOBAHHBIX YMEHHUIM 1 HABBIKOB, THYHOCTHOTO POCTA;
OIICHMBAHUE TIOJYYCHHBIX 3HAHUHN (IMArHOCTUKA, OTPOC, KOHKYPC),
— MPAaKTUYECKOE W TBOPYECKUE 3aJaHUE, OIMPOC POIUTEICH C IEINbIo
WCCIICIOBaHMSI TUHAMHUKHN JTUMYHOCTHOTO pOCTa peOEHKaA.
s omcnescusanus u - Quxkcayuu 06paA308amMeNbHbLIX  pe3yIbmamos
NPUMEHSIOMCAL.
— aHAJIMUTHYECKAs CIPaBKa;
— JKypHAJI TTOCEIIaeMOCTH;
— MaTepual aHKeTUPOBAHUS U TECTUPOBAHMSI,
— MeToAuYecKas pa3padoTKa;
— ¢oro;
— OT3BIBBI AETEU U POAUTEIICH.
B kauecmee ¢hopm npeovsasnenus u Oemoncmpayuu o00paA308aMENbHBIX
Dpe3yibmamos UCnoib3ylomcsi: TOTOBOE U3/ieIie, BEICTaBKa, COPEBHOBAHUE.
JUist  oTcnexXuBaHUA — Pe3yJIbTATUBHOCTH  00pa30BaTENbHOIO Ipoliecca
UCIIOJIb3YIOTCS CIIEIYIOIIME ATANbl KOHTPOJIA:
Ha4anbHblli KOHMpOAb — TIPOBOJIUTCA B Hayane ydeOHOro roja mpu



(dbopMupOBaHUN YUEOHBIX TPYII (U3 YU€OHBIX TIaHOB);

MeKyuuti KOHmMpoJib YCnesaemocmy yJ9aimuxcsi IpOBOJIUTCS B TEUEHHUE BCETO
yaeOHoro nepuoaa. @opMel TEKYIIETo KOHTPOJIS: (M3 Y4eOHBIX IJIAHOB);,

NpOMeNCYmoyHas ammecmayusi — TIPOBEPSAETCS YPOBEHb YCBOCHUS
MporpaMMbl 3a KakAbld ToJ oOydeHHUs. DOpMbl MPOBEIEHUS MPOMEKYTOUHOU
aTTECTalluM: BBICTaBKa, COPEBHOBaHME. Pe3ynbTaThl MPOMEXKYTOUHOM aTTecTaliuu
3aHOCSTCS B IMATHOCTUYECKYIO KapTy (IPUIIOKEHHE 2);

UmMo208blil KOHMpPOib TPOBOJUTCS MO0 OKOHYAHHUIO 4-TO roja 0O0y4YeHHs IO
nporpamme. DopMa UTOTOBOTO KOHTPOJIS (BBICTABKA, COPEBHOBAHHUE).

2.4. OueHouyHble MaTepUAJIbI (MpUI0KeHue 1)

B pamkax mnporpamMMmbl HEOOXOAMMO TIpeIycMaTpPUBaTh JTUArHOCTHKY
WHIUBUTyaJIbHBIX OCOOCHHOCTEH YUEHHKA, KOTOPBIE OTPAKAIOT YPOBEHB:

- ncuxo(U3NUECKOro, MHTEIUIEKTYaIbHOTO Pa3BUTHS;

-  MOTHMBHUPOBAHHOCTH;

-  HUH(QOPMUPOBAHHOCTH U OPYIUIUU B OTHOUICHHH OOIIUX 3HAHUN U
coJiep KaHus IPOrPAMMBIL;

- OCBOCHHUSI OCHOBHBIX KOMIIETEHIIMHA TMporpamMmbl (mpuioxenue 1 K
porpaMme).

2.5. Meroanuyeckue MaTepuaJibl

Peanuzamust mporpaMMbl aeT BO3MOXHOCTH PACKPBITHUS TBOPYECKOTO
NOTEeHIMaIa peOeHKa, Pa3BUTHSI TEXHUYECKON MBICIIN; (POPMUPYET HABBIKH pabOThI
C UHCTPYMEHTOM U MPUOOpaMHU.

[IporpaMmma rmpeaycMaTpuBaceT CO3JaHUE YCIOBUM Ul pealu3aluu
TBOPUYECKHUX CIOCOOHOCTEM pebeHKa M OmIpenessieT  IeJieHaNnpaBlIeHHOE
npo(eCCHOHANTBPHOE  OPUEHTHUPOBAHUE  BOCIHUTAHHMKOB,  OCHOBAHHOE  Ha
IPOSIBJIEHHBIX CIIOCOOHOCTSIX, CKIIOHHOCTSX B Mpoliecce 00y4eHus.

3aHATHA B OOBEAMHEHHUU AAIOT BO3MOXHOCTH 3aKpENUTh Ha MPAKTHKE U
pacIMpUTh 3HAHUS U3 00J1acTH (HU3UKH, MATEMATUKH, UHPOPMATHUKH.

3HauuTeNbHAs YacTh MPOTPAMMBbI TIOCBSIIEHA MPAKTHYECKUM 3aHSATHSAM,
y4eOHBIA MaTepUal MOCTPOEH MO MPUHITUITY MOCTETICHHOTO YCIOXHEHHUS.

B nmanHOll mporpaMMe HCHOJB30BAaHBI OCHOBHBIC WJEU TEIArOTHKH
COTPYOHUYECTBA, METOJIMWKA KOJUICKTUBHBIX TBOPYECKUX JIeT, METOIHKa
pO0IEMHO-TIOMCKOBOTO oOy4eHwusl. [Iporpamma npeaycMaTpuBaeT
UCTIOJIb30BaHUE METOIMKHU TIOUCKA TBOPUECKUX PEIICHHIA.

B ocHoBe 00pa3oBaTesbHOTO Mpolecca JEKUT ACSITETbHOCTHBIM MOAXO.
Coneprkanre y4eOHOTO MIaHa MpeycMaTpUBaeT MPUMEHEHUE Pa3IUIHbIX (popMm 1
METOJIOB OpraHU3aIlK Y4eOHON U BOCIHUTATEIHHON AEATENBHOCTH: (PPOHTANBHYIO,
WHIMBHUIYAJIbHYIO, KOJJICKTUBHYIO U UX coueTaHue. BbIcokue pesynbTaThl JaioT
OPUMEHEHHE METOJOB AaKTHMBHOIO OOy4YeHHUsS: MPOOJIEMHO-TIOMCKOBBIH U
OPOAYKTUBHBINA. [l TOBBIIIEHUS TEXHUYECKOTO MAaCTEpCTBa OONBIIYIO POJIb



UTPAET y4yacTHUE B COPEBHOBAHUSIX, IJI€ IIEHUTCSI HE TOJIBKO YPOBEHb TEXHUYECKOM
MOJATOTOBKM, HO M JIMYHOCTHBIE KAauecTBa, TaKHE KakK IeJIeyCTPEMIICHHOCTD,
OTBETCTBEHHOCTh, YyBCTBO TOBAPHUIIECTBA.

OOyueHue mnpenycMaTpUBAET JHUYHOCTHO-OPUEHTUPOBAHHBIM MOAXOA B
BOCIIUTAHUU JI€T€, YTO TMO3BOJIAET CTPOUTH BOCIHMTAHHE KakK JUaJor,
B3aMMOJICUCTBUE C BOCITUTAHHUKOM, KaK MOMOIIb B €r0 JIMYHOCTHOM Pa3BUTUU U
caMOpa3BUTHUH.

HawnbGonee ymaunoit ¢Gopmoil opraHuzanmuu ACSTEIBHOCTH JACTEH IS
peanu3alMyu  JaHHOW  TporpaMMbl  SBJISIETCA  TBOPYECKOE  OOBEIUHEHHE.
Pa3HoBo3pacTHOE OOBEAUMHEHHME MAETEl MO HWHTEpecaM MO3BOJSIET pelaTh TOT
KOMIUIEKC 3aj]a4y, KOTOPBIM CTaBUT mporpamma. B nesTenbHOCTH OObEeIUHEHUS
Y4aCTBYIOT pojuTenu. [[ns moapoCTKOB OOBEIUHEHUE - €IMHCTBEHHBIM MYTh
Pa3BUTHS TBOPUECKOTO MOTEHIMATIA W BO3MOXKHOCTh OPraHM30BaHHOI'O JIOCYTaA.
Oto TeMm Oojee BaXHO I TeX JETEH, KOTOpPhle HE CaMOpealn30BaIMCh B
o01reo0pa3oBaTeNbHOM IIKOJIE, U WX BBIXOJA B JPYryl0 cdepy HesTeNbHOCTH,
yCHeXH W JIOCTUXKEHUS B OOBEAMHEHUH IOBBIIIAIOT CAMOOIEHKY, MOMOTaroT
pa3BUTh CBOK TBOPYECKYI0 HHAWUBUIYATbHOCTH, COACHCTBYIOT TapMOHUYHOMY
Pa3BUTHIO JJUYHOCTH.

OOpa3zoBaTenbHasi JI€SITEIBHOCTh B OOBEIMHEHUM CTPOUTCS CTYIIEHYAToO,
MOCTETNIEHHO TOJIHUMAsl JESATEIBHOCTh PEOCHKA OT «JI0Cyra W Pa3BJICUCHUS» [0
«TBOPUYECTBA U CO3UJIAHUS.

Ha navanbHOM »5Tame oOy4YeHUs YCIOBUSAMM IS TOSIBJICHUSA Y JeTe
OCO3HAHHOW  MOTHUBAIlMU  BBIOOpa  JAHHOTO  OOBEAMHEHUS  SIBISIOTCS
OpraHu3allMOHHO-TIeJaroruueckue (opMbl BOBJICUCHUSI JIeTed B JESATEILHOCTH
00bEIUHECHUS: UTPBI, JEMOHCTpalUsl TEXHUYECKUX ONBITOB U 00MEH
BIICUATJICHUSIMUA. OTO TOMOTaeT CO3/1aTh CHUTYyallud, BBHI3BIBAIOIINUE SIPKUE
BIICUATIICHUS U YBIIEKAIOITUE ACTEH.

VYkperieHue u pa3BUTHE UHTEPECa K PAJUOTEXHUKE HAUMHACTCS C O0yUeHHUS
OCHOBHBIM TMpHUHIMIAM €€ paboTel. [lomyunB mnepBUYHBIE HABBIKU, PEOCHOK
MPOSIBJISIET MHTEPEC K YCTPOMCTBY M PEMOHTY paauoanmapaTtypbl. OH aKTHBHO
OCBaMBaeT OMNBIT JIEATEILHOCTH MO oOpas3liaM, yCBaWBaeT 3HAHUS MO TEOPHUH
YCTPOMCTBA TEXHHUKH.

Kpome Toro, amMuHucTparuei, neparoraMu, poaUTEISIMUA JOJKHBI OBITH
CO3/IJaHbl MUKPOKJIMMAT, OJIArOMpPHUSATHBIC MCUXOJIOT0-TIeJarOTUYEeCKUe YCIOBUS U
MOJIOKUTENIbHBIA ~ OMOLMOHAIBHBIM ~ (OH Ui  TO3UTUBHOTO  OTHOIICHUS
oOydJarommxcsi K 3aHATUAM, (OPMUPOBAHUSI 3aMHTEPECOBAHHOCTU COJICPKaHHEM
MPOTPaMMBbI U €€ KOHEUHBIMH Pe3yJIbTaTaMHU.

I[To oxoH4YaHuM OOy4YeHHS BOCHUTAHHUKH Pa30BBIOT I103HABATEJIbHBIC,
TBOPYECKHE U TEXHUYECKUE CITOCOOHOCTH, TBOPUECKYIO aKTUBHOCTb, MPUOOPETYT
KauecTBa JIMYHOCTHU: CAMOCTOSATEILHOCTh, TEPIICHUE, YCUIUYNBOCTh, TPYAOTIO0NE,
Hay4daTcs yBa)KaTh JIIOJICH Tpyaa, MOTydaT HaBBIKKA OOIIEHNs, COBMECTHOM pabOTHI.

[TogBenenne  WTOrOB  peanm3anud  00pa30BATENIbHOW  MPOTPaMMBI
MPOBOIUTCS B (pOopMe BBICTABKH pE3YyJIbTATOB CAaMOCTOATEIHLHON TBOPYECKON
padoTHL.



B 3aBucuMOCTH OT TUTAKTUYECKHUX LIEJIEN UCTIOJIb3YIOTCS CIIECTYIOIIIE
(bopMBI 3aHATHI: IPAKTUUECKUE 3aHITHS U UHTETPUPOBAHHbBIC 3aHSTHS,
BKJIIOYAIOIINE: U3YUYEHHE HOBOTO MaTepuaia; 3aKpeIlyIeHUE U CUCTEMAaTU3ALUIO
3HAHWM, yMEHUN HABBIKOB YYAIIUXCS; MPAKTUYECKUE U TPOBEPOUYHBIE PabOTHI,
UTOTOBBIE BBICTABKU Pa0OOT.

Pab6ora ¢ poaurensamu

PaGora c¢ poauTensMu TMO3BOJSIET Jydyllle Y3HATh MOTPEOHOCTH B
npuoOpeTaeMbIX  3HAHUAX, yaydmiaer oOmylo  arMocdepy  OTHOIIEHUH
COTPYIHUYECTBA B CHCTEME «POJUTENIb — TMENaror», MOBBIIIACT PEeICKCHIO
mejarora.

@opMbI pabOTHI C POAUTEISIMHU:

- O03HAaKOMJICHHME pOAUTENEeH ¢ Y4yeOHO-0O0pa30BaTENbHONM MPOrPAMMON,
coziepkaHueM  e€ 3(pPeKTUBHOCTHIO;

- IPOBEJICHUE POJIUTENBCKUX COOpaHMUii;

- IIPOBEJICHUE MPAKTUKYMOB;

- KOHCYyJbTallMOHHas padoTa — HMHIMBUAYyajbHas, rpymnmnoBas. becena c
poauTeNnsIMH 00 ycrexax Ux JIeTeH;

- MPOBEACHHUE OTKPBITHIX 3aHATHM M BOCHMUTATEIBHBIX MEPOIPHUITHHA C
IPUBJICYCHUEM POJIUTENECH;

- AaHKETUPOBAHUE POJUTENEH C LIEJIbI0 NMO3HAHUA 0COOEHHOCTEW peOEHKa U
€ro CoCOOHOCTEM.

MeToauueckoe odoecneueHnue

- TIOMEIIEHHUE,

- MmebOenb (CTOJIBI, CTY/bsl, BBICTAaBOYHBIC IIIKa(bl), COOTBETCTBYIOILIUE
CaHUTAPHO-TUTUCHUYECKIUM HOPMaM;

- MyJbTUMEANITHOE 000pynoBaHue (TPOEKTOP, IKPaH);

- HOYTOYK;

- 3BYKOBBIE KOJIOHKH;

- TMporpaMMHOE O0OecTedeHHe, IO3BOJISIONICE o0ecreunTh CBS3b C
JIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTEIBHON  CpPEo  4Yepe3  CeTh
WHTEPHET U Pa3pabOTKy AJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

- ydeOHas TOCKa;

- PaAMOTEXHUYECKUE UHCTPYMEHTHI;

- U3MEPUTENIbHBIC PATUOTIPUOOPHI;

- paauoJieTa N U MeYaTHBIC TUIATHI.

- pabouue TeTpaau, TUCbMEHHBIE MPUHAITIC)KHOCTH;

- HarIsaHbIe TocoOus (CXeMbl, OOpa3ibl MaTepuajioB W KOMIIOHEHTOB,
TOTOBBIX U3JICIIHI);

- KHUTH 1O  pPaAMOTEXHUKE W  yCTPOWCTBY  paauoaniapaTypsl,
PaIMOTEXHUYECKUE KYPHAIIBL;



PaAMOTEXHUYECKUE UHCTPYMEHTBHI;
U3MEpPUTEIbHBIE PATUOTPUOOPHI;

paznaTtouHbli Marepuan (IPUHIHUIHAIBHBIE CXEMbl PaJIUOTEXHUYECKUX
YCTPOMCTB; paauoieTad, nevyaTHbIe 1aThl); AIIEKTPOHHBIE
nH(OpMaIMOHHbIE oOpa3oBarenbHbIe pecypchl, nu@poBbIe

oOpa3oBaTeNbHbIE PECypChl

JunakTrueckuii matepual, Dopmsbl
Ne | HazBanue ®dopma TexHonoruu n TEXHUYECKOE OCHAILEHUE MOABEACHUS
m/m | MOmIyJs 3aHITHSI | METOJBI OOYUCHHUS WUTOTOB
1-ii rox
1 BBenenue | Komiuieke | Texnonocuu: Kommnbrotrep, wmynsTuMenua- | Ompoc
B HOE JIM4HOCTHO- IPOEKTOp, JKpaH, paboune
paauoTex | 3aHsATHE OPUEHTUPOBAHHBIC; | TETPaAH, MMCbMEHHBIC
HHUKY 3BPUCTUYECKOTO MPUHAICKHOCTH;
o0ydeHus; HarJISIHbIE TIOCOOUsT (CXEMBI,
nH(OpPMALIMOHHO- | O0pa3lpl  MaTepualioB U
KOMMYHUKAIIMOHH | KOMIIOHEHTOB, TOTOBBIX
BIE; W31 );
3I0pOBhECOEpEral0 | KHUTH 10 PAJAUOTEXHUKE H
e YCTPONCTBY
Memoowi: paauoanmnaparypsl,
CrnoBecHble pPaAOTEXHUYECKHE
Harnsannsie YKypHaJIbL;
pPaAOTEXHUYECKHE
WHCTPYMEHTHI;
U3MEPUTEIIbHBIE
paaronpuoopsl;
pa3aTOYHbIN MaTepuan
(mpuHIMTTHATIEHBIE CXEMBI
PaAOTEXHUYECKUX
YCTPOMCTB; paauoneTany,
MeYaTHBIE TUTATHI); ITUGPOBLIE
o0Opa3oBaTelbHbIE PECYPChI
2 HNucrpym | Kommneke | Texwonozcuu: Komnberotrep, wmynpTUMEIMA- Ompoc,
€HTbI HOE JInuHOCTHO- MPOEKTOP, DKpaH, paboyue | MpakTUYeCcK
MPaKTUYEC | OPUEHTUPOBAHHBIC; | TETPAH, NUChMEHHBIE | as paboTa
Koe 3BPUCTHUYECKOTO MIPUHAJIC)KHOCTH;
3aHATHE o0OyueHus; PaIuOTEXHUUECKUE
MH(OPMALIMOHHO- | HHCTPYMEHTHI; IU(PPOBBIE
KOMMYHHKAITMOHH | 00pa3oBaTeiIbHbIe PECYpChl
bI€;
310poBbecOeperar
mue;
JTUHAMUYECKHE
T1ay3bl)




Memoowi:

CrnoBecHble
Harnsanaeie
Paguomar | Komiuieke | Texnonozuu: Komnbrorep, MynbTUMeEnna- Ompoc,
epuaJIbl M | HOE3aHATH | JInuHOCTHO- IPOEKTOp, SKpaH, padoyue | MpaKTUYECK
PaIMoOKOM | € OpPUEHTUPOBAHHBIC; | TETPAJIH, NUChMEHHBIC | as paboTa
MOHEHTbI 3BPUCTHYECKOTO MPUHAICKHOCTH;
oOyueHus; o0pa3ibl  MaTepualioB |
MH(OPMALIMOHHO- | KOMIIOHEHTOB,
KOMMYHHKAIIUOHH | KHUTH 10 PAaJUOTEXHUKE U
bIC; YCTPOUCTBY
3I0pOBbecOeperar | paauoanmaparypsl,
tue; paaMOTEXHUYECKUE
JTUHAMUAYECKHE KypHAIBI;
ays3bl) pauOTEeXHUYECKUE
Memoowi: UHCTPYMEHTBI;
CrnoBecHble panuojerTani, revyaTHbIe
Harnsansie TJ1aThl; 1 dpoBbIC
o0pa3oBaTenbHbIE PECYPCHI
Oaexkrpu | Kommnekc | Texunonoeuu: Komnbsrorep, wmynpTUMEIMA- Ompoc,
yecKkue HOE JImyHOCTHO- IPOEKTOp, DJKpaH, pabodme | MPaKTUYECK
CXeMbl 3aHATHE OpUEHTUPOBAHHBIC; | TETPAJIH, NUChbMEHHBIE | as paboTa,
3BPUCTUYECKOTO MPUHAJIC)KHOCTH; BBICTaBKa
oOyueHus; HarJISIHBIE TIOCOOUS (CXEMBI,
WHQOpPMAIIMOHHO- | O0pa3lbl  MaTepuajoB U
KOMMYHHKAIIUOHH | KOMIIOHEHTOB, TOTOBBIX
BIC; W3/IeNni);
3I0poBbecOeperalo | KHUTH 1O pPaJuOTEeXHUKE U
1€, YCTPOMCTBY
JTMHAMHYECKHE panuoanmnapaTypsl,
Tay3bl) pPaTuOTEXHUUECKHE
Memoowi: KypHAJIBI;
CrnoBecHble paaroOTEeXHUYECKHE
Harnsngusie UHCTPYMEHTHI;
U3MEPUTEIIbHBIC
paaronpuodopsI;
pa3aaTOYHBIN MaTepral
(mpUHIMTTHATIEHBIC CXEMBI
PaTuOTEXHUUECKUX
YCTPOMCTB; paauoaeTany,
TeyaTHbIE 1aThl);
3JEKTPOHHBIE
nH(pOpMalIMOHHbIE
o0Opa3oBaTeNnbHbIE  PECYPCHI,
uudpoBsle 00pa3zoBaTeNbHbIE
pecypcsl
2-ii rog 00yueHust
IoBTopen | Kommnekce | Texnonocuu: Kommnbiotrep, wmynpTUMEIMA- Omnpoc,
ne Hoe3aHsATH | JImuHOCTHO- MIPOEKTOP, DKpaH, paboyue | MpaKTUYECK




NpPONAeHH | € OPHEHTUPOBAHHBIC; | TETPALIH, NUChbMEHHBIE | as paboTa
oro IBPUCTHUYECKOTO MIPUHAIIEKHOCTH;
MaTepHall oOyueHus; HarJISTHBIE TIOCOOuS,
a MH(POPMALIMOHHO- | pa3JaTOYHBIH MaTepua,
KOMMYHHUKAI[MOHH | IU(pOBBIE 00pa3oBaTeIbHbIE
bIE; pecypcbl
3J10poBbecOeperaro
mue;
JTMHAMUYECKHE
nays3sbl)
Memoowi:
CrnoBecHble
Harnsanaeie
Kommiekc | Texnonocuu: Kommnsrorep, wmynpTHMEnna- Omnpoc,
HOE, JInuHOCTHO- IPOEKTOp, 3KpaH, pabouue | MPaKTHYECK
[IPaKTUYEC | OPUEHTUPOBAHHBIE; | TETPAIH, NUCbMEHHBIE | as paboTa
Koe IBPUCTUYECKOTO HPUHAICKHOCTH;
3aHsTHE oOyueHus; CXEMBI, KHUTH o
MH(GOPMALIMOHHO- | PAJUOTEXHUKE U YCTPOICTBY
KOMMYHMKAIIMOHH | paJuoanmnaparypsl,
DJIeKTPH bI€; pagIuOTEeXHUYECKHE
yecKkHne 3I0pOBbECOEpETAI0 | JKypHAIIBI;
cXeMbl hiue; pagIuOTEeXHUYECKHE
JMHAMHYECKHE UHCTPYMEHTHI,
nays3bl) HNPUHIUIHAATbHbIE CXEMBI
Memoowi: PaTUOTEXHUUECKUX
CrnoBecHble YCTPOUCTB; panuozaeTany,
Harnsagueie MeYaTHbIE ITUIATHI; IU(PPOBBIE
o0pa3oBaTeNbHbIE PECYPChI
3-ii rog 00yueHHs
Kommiekc | Texnonocuu: Kommnsrorep, wmynpTHMEnna- Omnpoc,
Hoe3aHATH | JImuHOCTHO- IPOEKTOp, JKpaH, pabouue | MpaKTHYECK
e OpUEHTUPOBAHHBIE; | TETpalH, NUChbMEHHBIE | as paboTa
IBPUCTHUYECKOTO IIPUHAUIEKHOCTH;
TMoBTopen oOyueHus; HarJisJHble ocoous,
e MH(POPMAIIMOHHO- | PaAMOTEXHUYECKUE
. KOMMYHHUKAIIIOHH | MHCTPYMEHTHI, IU(POBBIC
NPOHIeHH .
o0 bIE; o0pa3zoBaTeNnbHbIE PECYPChI
3I0pOBBECOEpETaro
MaTepuas i
mue;
a JTMHAMHYECKHe
nays3sbl)
Memoowi:
CrnoBecHble
Harasanneie
Msmepure Kommnekc | Texnonozuu: Kowmnerorep, MynbTuMenua- Omnpoc
memasu | HOC JInaHOCTHO- MPOEKTOp, D3KpaH, padouue
3aHSTHE OpPUEHTUPOBAHHBIC; | TETPAJIH, NUCbMEHHBIE
BCIIOMOTa
IBPUCTUYECKOTO MIPUHAJICKHOCTH;
TeJIbHAs
o0OyueHus; HarJsIHbIC T0COOu,
TeXHHKa
MHPOPMALIMOHHO- | paAMOTEXHUYECKUE




KOMMYHHUKAI[IOHH | HHCTPYMEHTHI,
bIE; U3MEPUTEIIbHBIE
3I0pOBbecOeperar | paguonpuOopsl;
1€, pa31aToO4YHbIN Matepuall
JTMHAMUYECKHE ,Lu(poBble 00pa3oBaTEIbHbIE
nays3sbl) pecypcbl
Memoowi:
CrnoBecHble
Harnganaeie
Kommiekc | Texnonocuu: Kommnsrorep, mynpTUMEnna- Omnpoc,
HOE, JInuHOCTHO- IPOEKTOP, SKpaH, padouue | IpakTUYecK
[IPaKTUYEC | OPUEHTUPOBAHHBIE; | TETPAIH, NUCbMEHHBIE | as pabora
Koe IBPUCTUYECKOTO IPUHAAJICKHOCTH;
3aHsTHE oOyueHus; HarJsIIHBIe TIOCOOuS,
UH(POPMALIMOHHO- | PaAMOTEXHUYECKUE
DJIeKTpH KOMMYHHMKAIIMOHH | HHCTPYMEHTHI;
yecKkHne bIE; U3MEpUTEIIbHBIE
cXeMbl 3I0pOBbEcOeperao | pagruonpuOops;
IHE; pa3naToYHbII MarepHai
JMHAMHYECKHE QpoBbIe 00pazoBaTEIbHBIE
nays3bl) pecypchl
Memoowi:
CnoBecHble
Harnsanssie
4-ii ro 00yueHust
Kommtekc | Texnonocuu: Kommnsrorep, wmynpTHMEnna- Omnpoc,
Hoe3aHATH | JImuHOCTHO- IPOEKTOp, JKpaH, pabouue | MpaKTHYECK
e OpUEHTUPOBAHHBIE; | TETpalH, NUChbMEHHBIE | as paboTa
IBPUCTHUYECKOTO IIPUHAJIEKHOCTH;
TMoBTopen oOyueHus; HarJisiJHble ocoous,
e UH(POPMALIMOHHO- | PaAMOTEXHUYECKUE
e — KOIYIMYHI/IKaHI/IOHH UHCTPYMEHTBHI;
o0 bIE; U3MEPUTEIIbHBIE
MaTepua 3HOPOBLec6eperam pa)monpn6ol)m;
Iue; pa3gaTo4YHbIN MarepHan
a JTMHAMHYECKHE uudpossle 00pa3zoBaTeNbHbIE
Trays3bl) pecypceel
Memoowi:
CrnoBecHble
Harasanneie
Kommnekc | Texnonozuu: Kowmnerorep, MynbTuMenua- Omnpoc
HOE JInaHOCTHO- MPOEKTOpP, DKpaH, padouue
Paguorex | 3aHsTue OpUEHTUPOBAHHBIE; | TETpalH, MCbMEHHBIE
HHUYecKHue 3BPUCTHUYECKOTO MIPUHA/ITIEKHOCTH;
ycrporcr o0y4eHus; paaMoOTEXHUUYECKUE
Ba MH(OPMALIMOHHO- | HHCTPYMEHTHI,
NPOMBIII KOMMYHHMKAIIMOHH | U3MEPUTEIIbHBIE
JIEHHOT 0 bI€; paaronpudopsl;
HU3rOTOBJI 310poBbecOeperao | pa3aaTO4HbIH MatepHan
eHusl ue; uudpoBsie 00pa3zoBaTeNbHbIC
TMHAMHYECKHE pecypcsl

Tay3bl)




Memoowi:

CroBecHbIe
Harnsanaeie
3 Kommnekc | Texuonocuu: Komnbrorep, MynbTUMeEnna- Ompoc,
HOE, JInunocTHO- MIPOEKTOp, J3KpaH, pabouue | MpakKTHIEeCK
MPaKTUYEC | OPUECHTUPOBAHHBIC; | TETPAH, NUChMEHHBIC | as paboTa
KO€ 3BPUCTUYECKOTO MPUHAIJICKHOCTH;
3aHATUC oOyueHus; HarJsIHbIE T0COOuS,
MH(POPMAIIMOHHO- | PATUOTEXHUYECKHUE
DJIeKTpH KOMMYHUKAIIMOHH | MHCTPYMEHTHI,
JyecKune bIC; HU3MEPUTEIIbHBIC
CXeMbl 3I0pOBbecOeperar | paauonpudopsI;
e, pa3IaToOYHBINA Marepuan,
JTMHAMHYECKHE uQpoBbIe 00pazoBaTEIHHBIE
ays3bl) pecypchl
Memoour.
CrnoBecHbIe
Harnsgusie

2.BB€I[CHI/IG B TCMY 3aHATHA

AJITOPUTM NPOBeIeHM S 3AHATHUSA
1.Opranu3aiiiOHHBIN MOMEHT.

3. OOBsACHEHHE TEMBI 3aHATHS.
4. IlpakTuueckas padbota
5.1lonBeneHne UTOros

2.3. OueHoO4YHbIe MATEPHUAJIBI

Dopmvr ammecmayuu.:
- YCTHBIN OIIPOC;
- IPAKTUYECKUE 3aHATHS;
- COPEBHOBAHUS;

- CAaMOCTOSTENIbHASI TBOPYECKast padoTa;

- BBICTaBKa.
s onpenesienus pe3yabTaTUBHOCTH OCBOCHUS ITPOTPAMMbI UCTIOJIb3YETC:
- IUarHOCTHKA — HavYaJIbHas, UTOTOBas (TECTUPOBAHUE);
- TMpoBEepKa yMEHUs TNPUMEHATh Ha TPAKTHUKE IOJyYCHHBbIC 3HAHUS
(IpakTUYECKUE U TBOPUYECKHUE 3aJJaHUS ).

JList

MPUMEHSIIOTCS:

OTCJICKNBaHUA

u  (ukcamum

- )KYPHAJI IMOCEIAEMOCTH;
- MaTepUaJl aHKETUPOBAHUS U TECTUPOBAHMS;
- METOJIMYECKas pa3paboTKa;
- mopTdosnno;
- OT3bIBBI JE€TEN U POAUTENIEH;

- I'paMOTa;

- CBUJIETEILCTBO (CepTU(]UKAT, TUTIIIOM).

00pa3oBaTeIbHBIX

pe3yJIbTAaTOB




B kauectBe ¢GopMm TpemabsBICHHS W JIEMOHCTpamuu 00pa30BaTEIbHBIX

PE3YIIbTATOB UCIIOJIB3YIOTCA:

- KOHKYPC;

- BHICTABKa;

- OJIMMIINA/IA;

- OTKPBITOE 3aHSTHE.

JlnarHoctuyeckoe O0OCJEIOBaHWE TIO BBISIBICHUIO YPOBHS Pa3BUTHS

YCBOEHUS TEOPETHUECKUX, MPAKTHYECKUX, TBOPUECKUX CIIOCOOHOCTEN TPOBOIUTCS
METO/IOM TECTUPOBAHUS W METOAOM HAOIIOJEHUS 3a JESITEIbHOCTHIO peOEHKa B
npouecce 3aHATusA. Takoe oOciieoBaHNE BEJETCS KaK B TEUEHUE y4EeOHOro roja,
TaK ¥ 10 €T0 UTOTaM.

B xauectBe onennBanus 3YH ncnonb3yroTcs:
- TECTHI;

- TBOPYECKUE 3aJaHUSI;

- IpOrpaMMa UTOTOBOU aTTECTALIUU.

2.5. CiucoK uCcnoJib3yeMbIX HHPOPMANNOHHBIX HCTOYHUKOB

st mexaroros

Jlureparypa

1.

2.

backakoB C. U. ,PannorexHnueckue nenu ¢ pacrpeeacHHbIMU TapaMeTPaMH.
— M.: Breiciias mikona, 2014.

bone I'. ,Teopuss memneil W MPOEKTUPOBAHHE YCUIUTENEeH C oOpaTHOU
ces3bto/Ilep. ¢ anrn. — M.: I, 2018.

['onoposckuit N.C. ,PaguorexHndeckue nenu u curiaisl. — M.: Paano u cBs3b,
1986.

KorenbaukoB B.A. ,Teopust noteHnuanbHoil nomexoycronuuBoctu. — M.-JL.:
['ocaneprouznar, 1996.

JleBun b.P., TeopeTtnueckne OCHOBBI CTaTUCTUYECKOM paauoTeXHHKHU. KHura
nepsas. — M.: CoBerckoe paauo, 1974.

Mannensmram JI.U. Jlekunu o Teopun konebanuii. — M.: Hayka, 1972.
[TormoB B.I1. ,OcHoBbI Teopun neneid. — M.: Beicias mkona, 1985.

Pa6unep JI., loynn b. ,Teopus u npumeHenue mudpoBoii 00pabOTKH CUTHAJIOB:
[lep. c anrn./Ilox pexn. 0. U. Anekcanapora. — M.: Mup, 1978.
Pagnorexnnueckue nenu u curiaisl. [log pea. K.A. Camoitnio. — M.: Paguo n
CBs3b, 1982.

10.Creitn  C., [Hxonc JIxk., IlpuHOMIBI COBPEMEHHOM TEOpPUM CBS3U M UX

MPUMEHEHHUE K Mepeaue TUCKpeTHbIX cooOmenuii: [lep. ¢ anrn./Ilox pex. JI.
M. ®dunka.- M.: CBs3b, 1971.

11.Crpett . (Paneit), Teopus 3Byka. T. L— M., 2015.
12.TuxonoB B.U., OnTumanbsHbIi mpueM curHanoB. — M.: Paano u cBs3se, 1983.
13.®Dpenxke JI., Teopus curnanos: Ilep. ¢ anrn./Ilog pen. [. E. Bakmana. — M.:

Cosetckoe paauo, 1974.

14. Xemmuur P. B. [Iudposeie ¢unstper: Ilep. ¢ anrm/Ilog pen. A. M.

Tpaxtmana. — M., 2016.



15.1llennon K. ,PaGoter mo Teopum wunHpopManuu u kubepHeruke: Ilep. ¢
anri./Ilox pen. P.JI. lo6pyuraua u O.b. Jlynanosa. — M., 2007.

NuTepHeT-pecypesbl:

1. http://www.chipinfo.ru/ DnekTpoHHbIC KOMIIOHEHTHI W PATUOACTAIH IS

paauonroouTenen

2. http://cityradio.narod.ru/ ®opym noOuTeneH paaioTeXHUKH

3. http://monitor.net.ru/ Caiit MacTepoB 10 PEMOHTY aImapaTypbl

4. http://boroda3.nm.ru/ PaguorexHuKa v paJHod3IeKTPOHHKA

5. http://www.rlocman.ru/ PeMOHT 3JeKTpOHHUKH U OBITOBOM TEXHUKU

Jliis nereit U poauTesien
Jlureparypa
1. barpakoB A. JI. ,O5neMeHTapHas JIEKTPOTEXHUKA Uil paguoaoodureneii. — M.,
2015.
Bbopucos B. I'. ,}OHsI#1 paguomodurens. — M.: KCMO, 1991.
Kepeonos U. I1., Paguorexnuka (mocobue 11 paguontooureneit). — M, 2019.
Kepeomon U. I1. ,OnementapHas snekTporexHuka. — M.: 1998.
Konbuos b.B. ,Pagnonpuémuuk B kapmane. — M.: OKCMO, 2001.
TapacoB @. U. ,Kuura Haunnaromiero paguontoourens. — M., 2018.

o Ok wh

HNuTepHer-pecypcesl

rlocman.ruycat/site.htmI?di=29012. Pajgmoneno

irls.narod.ru>mi.htm. Karanor pagnoaroOUTEIbCKUX CXEM
imho.ws>archive/index.php?t-33596.html. Pagnorexaukam u Paguonroourensm
radioradar.net. PagnonroOuTenbcKue cXeMbl, pa3pad0TKH, TEXHOJIOTHHU

AW N



http://www.chipinfo.ru/
http://cityradio.narod.ru/
http://monitor.net.ru/
http://boroda3.nm.ru/
http://www.rlocman.ru/
https://www.rlocman.ru/cat/site.html?di=29012
https://www.rlocman.ru/cat/site.html?di=29012
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IIpunoxenue 1
JIMarHocTH4YecKre MaTepPHaJIbl

JlmarHocTuyeckoe OOCIEeIOBAaHME TIO BBISIBJICHUIO YPOBHS  Pa3BUTHUS
YCBOCHUS TEOPETUICCKUX, MPAKTUICCKUX, TBOPUECKUX CIIOCOOHOCTEH TTPOBOAUTCS
METOJIOM JHArHOCTHKH, OINPOCA, BBIMOJTHCHUS TPAKTHUYECKUX W TBOPUYECKHUX
3aJJaHu, a TaKKEe METOAOM HaOIOJCHUS 3a JEATEIbHOCThI0O peOeHKa B Mpoliecce
3aHsATUA. Takoe oOcieoBaHUE BEAECTCS B TEUCHHE YUEOHOTO roja.

JInHAMUKY pa3BUTHUS MO3BOJIIET BUICTh aHAIU3 OMPOCOB, MPAKTHUECKUX H
TBOPYECKUX 3aJlaHWN, BBIMOJHEHUS, Oeceq ¢ pOAWTEIsIMH. Pe3ynbTaThl
JTUArHOCTHUKH 3aHOCSTCS B TAOJIHITY.

Tadauna pe3yJbTaToB JUATHOCTHYECKOT0 00C/1e0BAHUSA

Ne damunus, Teoputnueckue 3HaHUS, [IpakTHueckue yMEHUsI U HaBBIKU TBopueckue KommyHuka-
n/m UM BJIaZICHUC U OTIEPUPOBAHUE CIIOCOOHOCT TUBHBIE
o0yu-ca CHel.TepMUHAMU U HaBBIKU
OcHoBHble | Teopernueck | YUrteHue cxem PaGora ¢ TexHuka
3JIEKTPUYUECK | W€ OCHOBBI HHCTPYMEH TalKu
ne PaIHOTEXHUK TOM
BEJINYUHBI U "
XapaKTepucT
WKHU
112/ 3{4|5|1|2/3{4|5/1|2|3{4|5/1{2/3{4/5/123]/4/5]|1 3|4/ 5|/ 1| 23|45
1
2
HUTOI'O:
oby4aromuxc
sI: YpOBHH (B
%)

YpoBHM 0CBOEHUSA MPOrPAMMBbI

HpCI[YCMOTpeHBI IITh AMAarHOCTHYCCKHUX ypOBHeﬁ OIICHHUBAHHA PC3YyJIbTATOB!:

OnennBaeMble CreneHb BBIPAKEHHOCTH MeTtoabl
napaMeTpsbl Kputepun OLIEHHBAEMOTI'0 KauyecTBa AHATHOCTHKH
TEOPETUYECKASA
MNHOATOTOBKA
OBYYAIOHIEI'OC | CootBerctBue | Huzkuit YPOBEHB - | JlnaraoctupoBanue,
A TEOPETHUYECKUX | OOydaroIuiics  HE  BIJIAJEET | ONpoc
1. Teoperuueckue 3HAHUU o0BeMOM 3HaHUM,
3HAHUSA 110 OCHOBHBIM | 00Y4YaroIerocs | MpeaycMOTPEHHBIX
paszienam yuebHo- MPOrPaMMHBIM | IPOTPAMMOM.
TEMaTUYECKOTO IJIaHa | TpeOOBaHUSIM Hwxe cpegnero — oObeMm
YCBOCHHBIX 3HAHUU COCTaBISIET




MEHee MTOJIOBHUHBI.
Cpennuii ypoBeHb —

oOyyJaronuiics OBJIAICH
IIOJIOBUHOM 00beMa 3HAHUM,
MPEAYyCMOTPEHHBIX
IPOrpaMMOii.

Beime cpemHero —  oObeM

YCBOCHHBIX 3HAaHWH COCTaBIISICT
0oJiee MOJIOBUHEL.

Bbicokuii ypOBEHb — OCBOMII
MPAaKTUYECKH BECH o0beM
3HaAHUHI
2. Bnanenue OcwmpbicnienHocT | Huzkuii YPOBEHb — | Onpoc
CIIeLIMaIbHON b U | 00yJaromuiics, Kak MpaBuo,
TEPMUHOJIOTUEN MPaBWIBHOCTh | U30eraet yIOTPEOISTh
WCIIOJIb30BAaHUS | CIIELUAIbHbIE TEPMUHBI.
cnenuaneHbix | Huke cpenmHero —  peakoe
TEPMHUHOB ynorpeOieHue CIIELMAJIbHON
TEPMUHOJIOTUH.
Cpennuii ypoBeHb — COUYETaHUE
CHELUAaJIbHON TEPMHUHOJIOTHHU C
OBITOBOM.
Brime cpemnero — dacto wu
MPaBUIILHO ynoTpeosisieT
W3y4YEHHBIE TEPMUHBI.
Beicoknii YPOBEHb -
CIEIMAJIbHBIE TEPMUHBI
YHOTPEOISIOTCS OCO3HAHHO U B
IIOJIHOM COOTBETCTBHUM C HX
COJICpKAHUEM.
IHPAKTUYECKASA
MNOAI'OTOBKA
OBYYAIOHIET'OC [IpakTuueckue,
A CootserctBue | Huzkmit YPOBEHb — | TBOPYECKH 3aJaHus,
[TpakTHyeckue yMeHUs | IPaKTUYECKUX | oOydaromuiics  He  BiajeeT | HabJIoJeHHUE,
Y HaBBIKH, YMEHUI U | IPe1yCMOTPEHHBIMU YMEHUSIMU | aHATIU3
IIPEyCMOTPEHHBIE HaBbIKOB U HaBBIKaMH. BBHITIOJTHEHHBIX paboT
nporpammoii (ymenue | oOydaromuxcsi | Huxe cpegnero —  o0bem
MCII0JIb30BaTh TEXHUKY | IPOTPAMMHBIM | COCTABJIIET MEHEE MOJIOBUHBI.
«CYX0€e» U «KMOKPOE» TpeboBanusm. | CpegHuit YPOBEHB -
BaJIIHUE; paboTaTh 10 o0yyarommuics OBJIAJIEN

TEXHOJIOTHYECKUM
KapTaM; TapMOHHYHO
coYeTaTh pa3HbIe
MaTepHasl (ILepCTh,
BHCKO3Y)

ITOJIOBUHOW  NPENyCMOTPEHHBIX
YMEHHUU U HAaBBIKOB.

Boime cpegnero —  o0bem
YCBOEHHBIX YMEHHMI M HaBBIKOB
cocrapisieT 0oJiee OJOBUHBI.
Belicoknii YPOBEHb -
oOyuaromuiics OBIIaJeN
MIPAaKTUYECKH BCEMH YMEHMSIMHU
u HaBBIKAMU,
IIPENYCMOTPEHHBIMU
MpOrpaMMON  3a KOHKPETHBIN




TIEPHO]I.

TBOPYECKHUE

HABBIKH

KpearuBnocts
B BBIIIOJHCHUU
MPAKTUYECKUX
3aaHuN

Husknii YPOBEHb _
oOyuaromuiics HE MO>KET
BBITIOJIHUTh MPOCTHIE
MIPaKTUYECKHE 3a/laHus
rejarora.

Huxe CpeIHero —
00y4aroIUICS BBIMOIHSET JIHIIb
MIPOCTHIE 3aJlaHus 0e3
3JIEMEHTOB TBOPYECTB.

Cpennuit YPOBEHb -
BBITIOJTHSIIOTCS MPOCTHIE
TBOpUYECKUE  33JaHUS c
3Je€MEHTaMU TBOPYECTBA,
npuderaer K MOMOIIY Tearora.
Bpie CpEIIHETO -
oOyuaromuiics BBITIOJTHSIET
CIIOXHBIE  3aJaHusi,  PEIKO
oOpamiaercss 3a COBETOM K
Ieaarory. Bricokwnii -
oOyuaromuiics coco0eH
CaMOCTOSITEJIbHO BBITIOJTHSATh
CJIOKHBIE MIPAKTUYECKHE
3a/IaHus

C DJIEMEHTaMH TBOPYECTBA.

IIpaxTueckue,
TBOPUYECKHE
3a/1aHMsl, BBICTaBKU

JIMAarHOCTHKA TeOpPeTHYEeCKUX 3HAHUI

KpoccBopa «PagnodiekrpoHuka»




ITo ropusontamm: 1) OOmiee Ha3BaHUE psAna 00IacTeil HAYKH U TEXHUKH,
CBSI3aHHBIX C Tepeaadel u npeobpaszoBanueM uHpopmaiuy; 2) M3obperenne A.C.
[lormoBa; 3) VYcrpoiicTBO s TOpUeMa PaJUOCUTHAIIOB; 4) MHctounuk
anekTposHeprun S5) I[IpeoOpazyer mepeMeHHOE HaIpsHKEHHUE B TIOCTOSHHOE; 0)
[IpeoOpazyeT mepemeHHOEe HampspkeHHe Mo BenwuwHe; 7) [lomympoBogHUKOBEII
npudOp ¢ OJHOCTOPOHHEW MPOBOAUMOCTHIO; 8) IToynpOBOAHMKOBEIN MPUOOp, B
KOTOPOM TIpU OCBEHICHHOCTH BO3HMKAET HAMpspKEeHUE; 9) DIEKTpOHHOE H3/enue
CO MHOXXeCTBOM (yHKIMI u ManbiMu pasmepamu; 10) Pa3zpaboTuuk mnepBoro
3IIEKTPUYECKOTO TenedoHa.

ITo BepTukamm: 1) PazpaGoTunk 31eKTpUUECKOro TenerpadHoro anmnapara;
2) U306pen mazep; 3) Y4acToK CTPOro OMPENEICHHBIX YacTOT (UIMH) BOJH; 4)
VYHuBepcanbHbIi U3MEpUTENbHBIA TIpubOop; 5) IlepexuaHoil mepexitoyaTesb; 6)
Envnuna m3mepeHuss eMKocTH KoHuaeHcatopa; 7) IlpeoOpasyer snexkTpuueckue
KojeOaHus B 3ByKoBbI€; 8) IIpeoOpa3yeT 3ByKOBbIE KOJEOAHUS B AJIEKTPUUECKUE;
9) DnekTpoHHbIN «ykazaTenby; 10) IlomynpoBoaHUKOBEII TpHOOP, B KOTOPOM IpH
HarpeBaHUM BO3HUKAET HANPSKEHUE.

Otsernl: [1o ropusonTanu:l) pagnosnekTpoHuka; 2) paauo; 3) aHTeHHa; 4)
AJIIEKTPOTEHEPATOP; 5) BeIIpsIMUTEIIB; 6) TpaHnchopmaTop; 7) auond; &)
dbotopesuctop; 9) mukpocxema; 10) bemn

[To Beptukanu:1) Mop3e; 2) Ilpoxopos; 3) aumanazon; 4) aBometp; 5)
Tymbnep; 6) dapan; 7) tenedown; 8) mukpodon; 9) unmukarop; 10)
TEPMOPE3UCTOP

Tectbl M0 PagnosiekTpoHuke
Tectbl Nel

1. B cepeauHe KaKkoro Bexka c(popmMyIMpoBaJIach HAYKa paJin03JIeKTPOHUKA?
a) VII

0) VIII

B) IX

r) XX

2. B pe3yabTare CAMSIHUSA KaKUX HAYK copmyiupoBaiach
Paano3JIeKTPOHUKA?

a) paAUOTEXHUKH U JIEKTPOHUKHU

0) 27eKTPO(PU3NKN U TEXHUKH

B) DJIEKTPOHUKH M MaTeMaTUKN

I') MATEMAaTUKU U (PU3UKHU

3. Kakasi Hayka u3y4aeTr B3auMOAelCTBHE 3JIEKTPOHOB U JJIEKTPO-
MATHUTHBIX MOJIeH, KOTOPbIe ABJISIOTCHA GU3nYecKOH 0CHOBOM padoThl
3JIEKTPO-BAKYYMHBIX IPUOOpPOB?



a) dJEKTPOHUKA

0) TeXHHUKA

B) PaIMOAJIEKTPOHUKA

I') paAOTEXHUKA

4. KakuM cMMBOJIOM 0003HAYAKOTCH CWJIa TOKA?

a)l

o) U

B) B

r)C

5. Kakasi Hayka u3y4aeT 3J1eKTPO-MArHUTHOE KOJIeOaHUA BOJIH?
a) paluOTEXHUKA

0) SIEKTPOHUKA

B) TEXHHUKA

I') PaANORJIEKTPOHHUKA

6. Kakum cuMB0J10M 0003HA4YaeTCs1 CONPOTUBJIEHUE?

a) R

0)C

B) |

r)U

7. Uncao moaHbIX KoJgeOanuii 3a nepuoa 211 nazsiBaercsa?
a) KpyroBasi 4acToTa

0) TpeyroJibHasi 4acTOTa

B) AJUIMIICOMIHAS YaCTOTa

8. Uro siBiIsieTCH HAKONIMTEIeM MAarHUTHOM dHeprum?

a) UHIYKTUBHOCTb

0) casur das

B) aKTUBHOE COITPOTUBJICHUE

T') TPAaH3UCTOP

9. Kakas u3 ¢popmy.a cooTBeTcTBYeT 3aKOHY OMa 111 OJIHOM Henu?

L.’

2) I= JRE (e - o)
R

6) I= S+ (Xe - Xe
%

B) I= SR ALY
i
r)I= R+ Xe
10. Kak cxemaTtu4eck 0003Ha4YaeTcsl HHAYKTUBHOCTD?

a)
6) —t—
B)

F) —P




TecTbl Ne2
1. Kak pacumdponyercs BAX?
a) BOJIbTaMIIEpHasl XapaKTEPUCTHKA
0) BaTTaMIiepHas XapakTEepPUCTHKA
B) BennunHa aTOMHBIX XapaKTepUCTUK
2 - Tect. Ilpu noBbIIEHHOH TeMIIepaType BO3pacTaeT ONMACHOCTDh TENJIOBOT0
a) mpobos
0) nepedos
B) 3amost
T) Iepemnost
3. Pe3koe u3MeHeHHne pekuMa padoThl 1M0/1a, HAXOAALIEr0cs Mo 00PATHBLIM
HANpsizKeHueM Ha3bIBaeTcH?
a) mpoboeM
0) mepexoaoM
B) HOHU3AIUA
T') TUCTUIISIpU3AIUS
4. MoxeT Ji1 TOK B mpoiecce npodosi yBeJJUHYUTHCHA NIPH HEM3MEHHOM M [1a:Ke
YMEHbIIAKIUMCH(II0 MOIYJII0) 00PATHOM HANIPSIKEHUN ?
a) MOXET
0) HE MOXeET
B) HE BCerJia
') MOXET, B 3aBUCUMOCTHU OT CUJIbI TOKA
5. ITos1rynpoBOAHUKOBBIH 1M0/1, padoTaeT B pe:KUMe JJIEKTPUUYECKOro npodost
Ha3bIBaeTCHA
a) CTaOUIUTPOH
0) crabunu3aTop
B) TPAH3UCTOP
I') pE3UCTOP
6. Uro crabuau3upyer TOK?
a) craducTp
0) cTabmiIsITOp
B) cTabmin3aTop
) crabuTaTop
7. llo1ynnpOBOIHUKOBBII 1M0/1, HATIPSIKEHNE HA KOTOPOM MAaJIO 3aBUCUT OT
TOKa Ha3bIBaeTcs
a) CTarucTop
0) ctabuctp
B) CTarwJjIucTp
T) CTabuTp
8. Uto peryaupyer cTaduauTpoH?
a) HaNpsDKEHNE
0) cuiry Toka
B) CONPOTUBJICHUE
') MOIITHOCTD



9. lTo1ynpOBOTHUKOBBII 101, KOTOPBI padoTaeT B pe:KuMe TyNeJIbHOI0
Nnpo0osi NPH BKJIKYEHUH B IPSIMOM HaNPaBJeHUHM HA3bIBAETCA

a) TYTEJIbHBIA THO]T

0) cTabMIIM3aTOPHBINA THO]T

B) IBOMHOM O

T') 3JIEKTPOHHBIN THOJ

10. ITos1rynpoBOAHUKOBBII AH01, (PU3HYECKHE IBJICHUS B KOTOPOM MOA00HbI
(pu3nYeCKUM SIBJEHUSAM B TYNeJILHOM /IH0/le HAa3bIBaeTCsl

a) OOpaIeHHbBIN AHOT

0) oOpaTHBIN 11O

B) AJIEKTPOHHBIN AUO

T') TYNEJIbHBIA TUO]]

Tectbl Ne3

1. D1eKTPOHHO-ABIPOYHBIN Nepexoa M/y 02301l 1 SIMUTOPOM, HA3BIBACTCH. ..
a) SMUTOPHBIM

0) PIUTOPHBIM

B) OUMOJISIPHBIM

') KOHCTPYKTUBHBIM

2. DJIEKTPOHHO-ABIPOYHBIN Nepexoa M/y 0230 M KOJUVICKTOPOM Ha3bIBAaeTCH...
a) KOJIJIEKTOPHBIM

0) SMUTOPHBIM

B) OMIOJISIPHBIN

') OMOKOJJIEKTOPHBIM

3. Tect. 0o0masi TOUKa M/y IMUTOPOM U KOJLJIEKOTOPM LENH COCIMHEHA C
TOYKOM, HA3bIBAEMOI. ..

a) 6azoi

0) leHTpoMm

B) cepenHa

r) o0mIei

4. KoagppuumneHT nepeaavyu ToKa IMUTOPA 3TO-

a) k03¢. [IponoprimonanpbHOCTH

0) x03¢. O6paTHOMPOIIOPIIUOH.

B) k03(¢. Coryacus

r) ko3(. [Tupcona

5. B akTUBHOM pe:KuMe TPAH3UCTOP MCHOJb3YIOT JAJIsl YCHJIEHHUS CHTHAJIOB C
a) MaJIBIMU UCKaKEHUSAMHU

0) ManbIMH pa3Mepamu

B) HECTAaHJAPTHBIMU CXEeMaMHt

') HEBBICOKUMH MOKa3aTesIMU

g

-
6. ®opmyaa ®= - 370:



a) CpeIHUI YHEPreTUYECKUN MOTOK

0) MepBBI SHEPTETUYECKUN TTOTOK

B) OOJIBIIION SHEPT. MOTOK

I') IOCJEIHUIA SHEPT. TOTOK

7. IIpocTpaHCTBEHHAS IUVIOTHOCTH MMOTOKA M3JIyYEeHHUS - ITO:
a) SHEepreThuyecKas CHjia u3JIy4eHus

0) SHEepreTUYeCcKui MOTOK

B) IMOTOK YaCTHII

') SHETETUYECKas CUJjia MOTJIOEHUS

8. pazamualor 2-a BUIAa TPaH3UCTOPpA:

1) ¢ ynpaBIisOMMM MEPEX0I0M

2)c...

a) U30JIMPOBAHHBIM MEPEXO0JIOM

0) yIpaBJIsSIOIIUM 3aTBOPOM

B) M30JIMPOBAHHBIM KOJUIEKTOPOM

T') YIPABJISIIOIUM SYMUTOPOM

9. IToToK M3JIy4YeHHs - ITO

a) cyMMa MOTJIAIEHHOW U OTPaKEHHOMW JTyYUCTON SHEPTUH

0) pa3HOCTh MOTJIONIEHUN U OTPAXKEHUS JTYYUCTON SHEPTUU

B) CyMMa HU3J1y4aeMOU 1 NPEIOMIISIOIIECH JIyYUCTON SHEPTUH
Tecmwt no memam Paduoisnekmponuxe

1. B cepenune kakoro Beka c(popMyJaMpPoOBAJIACH HAYKA PAAHO3JIEKTPOHUKA?
a) VII

0) VIII

B) IX

r) XX

2. B pe3yabTare CJAUSIHUA KAKUX HAYK C()OPMYJINPOBAIACH
PaauO03JIEKTPOHUKA?

a) PaIUOTEXHUKH U DJICKTPOHUKHU

0) 27eKTPO(PU3UKN U TEXHUKH

B) JIEKTPOHUKHU U MaT€MAaTUKH

I') MATEMAaTUKU U (PU3UKHU

3. Kakasi Hayka u3y4aeTr B3auMOJAeHCTBHE 3JIEKTPOHOB U JJICKTPO-
MArHMTHBIX 0JIeil, KOTOPbIE ABJIAITCHA (PU3NIYECKOH OCHOBOI padoThl
3JIEKTPO-BAKYYMHbIX IPHOOPOB?

a) SJEKTPOHUKA

0) TeXHHUKA

B) PaJM03JICKTPOHHUKA

') paAMOTEXHUKA

4. KakuM cMMBOJIOM 0003HAYAKOTCHA CWJIa TOKA?

a)l

o) U

B) B

r)C

5. Kakas Hayka u3y4aeT 3JIeKTPO-MArHUTHOE KOJIeOaAHUsI BOJIH?



a) paluOTEXHUKA

0) 2JIEeKTPOHUKA

B) TeXHHKa

I') paANO3JIEKTPOHHUKA

6. Kakum cMMB0JIOM 0003HAYAETCHA CONPOTUBIICHUE?

a) R

0)C

B) |

r)u

7. Uncsio noHbIX KoJie0anuii 3a nepuon 211 HazpiBaercs?
a) KpyroBast 4acToTa

0) TpeyroJibHas 4acToTa

B) AJUIMIICOMHAS YaCTOTa

8. Uto siBJIsIeTCSl HAKONUTEJIEM MATHUTHOM dHEprum?

a) UHTYKTUBHOCTb

0) casur ¢as

B) aKTUBHOE COITPOTUBIICHUE

T') TPAaH3UCTOP

9. Kakas u3 ¢popmya cooTrBeTcTBYeT 3aKOHY OMa U1 OJIHOM Henu?

5

2) I= JRE (e — e
R

6) 1= JV 4 {Xe - Xe)
i

B) I= \J{Rz 1A _'Tf-,-}l
£
r) = R+ Xe
10. Kak cxemaTuyecku 0003Ha4aeTcsd HHAYKTUBHOCTD ?

a)
5 —I—

p) —T——
ry —b—

Tectbl Ne2 mo PaguossiekrpoHuke

1. Kak pacummppoByerca BAX?

a) BOJIbTaMIIEpHasl XapaKTEPUCTUKA

0) BaTTaMIepHas XapakTepUCTHKA

B) BenmmunHa aTOMHBIX XapaKTEpUCTUK

2 - Tect. Ilpu noBbIlLIEHHOW TeMIepaType BO3PacTaeT ONACHOCTH TEMJIOBOIO
a) mpobos

0) nepebost

B) 3amos



I) Iepemnos

3. Pe3koe u3MeHeHne pekuMa padoThl 1M0/1a, HAXOASLIErocsi Mo 00PaTHBIM
HaNpsKeHueM Ha3bIBaeTcs?

a) mpoboemM

0) mepexoaoM

B) HOHU3AIUSA

T') TUCTUIISIpU3ALUs

4. Mo:xeT JiM TOK B npouecce npodosi yBeJUYNTHCH IPH HEU3MEHHOM U 1aKe
YMEHbIIAKIUMCH(II0 MOIYJII0) 00PATHOM HANIPSIKEHUU?

a) MOXeT

0) HE MOXeET

B) HE BCer/ia

T') MOXET, B 3aBUCUMOCTH OT CHJIbI TOKa

5. ITos1rynmpoBOAHUKOBBIH 1M0/1, padoTaeT B pe:KUMe 3JIEKTPUUECKOro npodost
HA3bIBAETCH

a) CTaOUJIUTPOH

0) crabunu3aTop

B) TPAH3UCTOP

I') pE3UCTOP

6. Uto craduan3upyer ToK?

a) crabucTp

0) crabuisiTop

B) CTaOUIIM3aTOP

') cTabuTaTop

7. I1o/1ynipOBOAHMKOBBIHM IMO0/1, HAIIPAKEHUE HA KOTOPOM MAJI0 3aBHCHUT OT
TOKa Ha3bIBaeTcs

a) CTarucTop

0) crabuctp

B) CTarujiucTp

) CTabuTp

8. Uto peryaupyer cTa0uIuTPOH?

a) HaIpsiKEHUE

0) cuiy Toka

B) CONPOTHUBIICHUE

I') MOIIHOCTD

9. ITosrynpoBOAHMKOBBII 110/, KOTOPBI padoTaeT B pesKkMMe TYNeJIbHOIr0
Nnpo0osi NP BKJIKYEHUH B IPSIMOM HANPaBJIeHUHN HA3bIBAETCHA

a) TyNnenabHBIA T10A

0) cTaOUIIM3aTOPHBINA TUO]T

B) JIBOMHOM MO

T') DJICKTPOHHBIA THO/T

10. ITonynpoBOAHUKOBBII 1101, pU3nYecKHe ABJICHUS B KOTOPOM NOJA00HBI
(pu3nYecKuM SIBJICHUSIM B TYIeJIbHOM /IH0/le HA3bIBAETCH

a) OOpaIeHHbBIN AHOT

0) oOpaTHBIN 1UO



B) DJIEKTPOHHBIN 110N
I') TYNEIbHBIA JUOJ

Tectnl Ne3 no npeameTy paano3J1eKTPOHUKA

1. D1eKTPOHHO-ABIPOYHBIN Nepexoa M/y 02301l 1 IMUTOPOM, HA3BIBACTCH. ..
a) SMUTOPHBIM

0) STUTOPHBIM

B) OUIIOJISIPHBIM

') KOHCTPYKTUBHBIM

2. DJIEKTPOHHO-ABIPOYHBIN NMepexoa M/y 6a30il U KOJUIEKTOPOM Ha3bIBaeTcH...
a) KOJJIEKTOPHBIM

0) SMUTOPHBIM

B) OMIOJIIPHBIN

) OMOKOJUIEKTOPHBIM

3.Tect. o0mas To4YKa M/y SMUTOPOM U KOJJIEKOTOPM LENU COCAUHEHA C
TOYKOM, HA3bIBAEMOI. ..

a) 0azoi

0) LleHTpoM

B) cepenHa

r) o01ei

4. KoappuumneHT nepeagayu T0Kka IMUTOPA ITO-

a) koa¢. [IponopurioHaIBHOCTH

0) k03¢. O6paTHOMPONIOPIIUOH.

B) k03(. Cornacus

r) K0o3(. [Tupcona

5. B akTUBHOM peKuMe TPAH3UCTOP MCHOJb3YIOT AJIsl YCHIEHHUS CHTHAJIOB C
a) MaJILIMU UCKQKEHUSMHU

0) MaJbIMH pa3MepaMu

B) HECTaHJAAPTHBIMHU CXeMaMHu

I') HeBBICOKUMH TTOKA3aTEISIMU

¢

T

6. ®opmysa ®= -3710:

a) CpeHUM PHEPTETUUECKUN MTOTOK

0) MepBbBI SHEPTreTUYSCKUHN TTOTOK

B) OOJIBIION SHEPT. TOTOK

I') MOCJIETHUN SHEPT. MOTOK

7. IIpocTpaHCTBEHHAA IVIOTHOCTH MOTOKA U3JIy4YE€HUS - ITO:
a) DHEpreTuyYecKas Cusia U3JIydeHuUsl

0) SHEPreTUYECKU MOTOK

B) ITOTOK YaCTHII

I') SHEreTUYECKas Cuja MOrJIOUIECHUS

8. pazanualor 2-a BUIAa TPaH3UCTOPA:
1) ¢ ynpaBisonmm nepexoioM



2)c...

a) U30JIMPOBAHHBIM MEPEX0JIOM

0) yIpaBJIsSIOIIUM 3aTBOPOM

B) U30JIMPOBAHHBIM KOJUIEKTOPOM

I') YOPABJISIIOUUM SYMUTOPOM

9. IToTOK H3JIy4eHHUS - ITO

a) cyMMa MOTJIAEHHOW U OTPa’KEHHOM JIyYUCTOU SHEPTUU
0) pa3HOCTh NOTJIOIIEHUI U OTPAXKEHUS JTyUYUCTON SHEPTUH
B) CyMMa U3J1y4aeMoU U NPeIOMIISIONICH JIyYUCTON SHEPTUU

JIMarHOCTHKA NPOSIBJIEHUS] TBOPYECKUX CIIOCOOHOCTEH

JUist  BBISIBIIGHUS ~ yYPOBHS  Pa3BUTHUS ~ TBOPUECKUX  CIOCOOHOCTEM
UCIIOJIB3YIOTCSl TMarHOCTHYECKUE METOJNKH, OPUEHTUPOBAHHBIE HA JIOIIKOJbHbBIN
BO3pAaCT U HMMEIOIIME CBOM TOKAa3aTelld Pa3BUTHS BOOOPAXKEHUS] M TBOPUYECKUX
criocoOHocCTe|. JlaHHbIE TeCThl MOMOTAIOT BBIABUTH OCOOEHHOCTH TICUXHUKHU OJTHOTO
pebeHKa MU WM COCTaBUT MOPTPET Tpynmbl jaereil. OHU HMEIOT HE CIOXKHYIO
CTPYKTYPY, JIETKO BOCIIPUHUMAIOTCSI JIETbMH, C UHTEPECOM BBITIOJIHSIFOTCS.

[Ipu ompeneneHWy ypOBHS Pa3BUTHS TBOPYECKHUX CITOCOOHOCTEH MOXKHO
MCMOJI30BaTh TECTHI, MpemioxkeHHbIe aBTOpoM J.11. ToppeHcom.

Ilear AUATHOCTHKHU: Pa3BUTHE Yy JIeTeH TO3HABATEIbHOW  aKTUBHOCTH,
TBOPUYECKHUX CIIOCOOHOCTEN, BOOOpaKEHM I, MBILIUICHU S, (paHTa3UU.
3axayu:

o PazBuTHEe MOTPEOHOCTH TO3HAHUS OKPYKAIOIIETO MHUpPA, MMO3HABATEIBHON

AKTUBHOCTH, JTI0003HATEIILHOCTH.

« PaszButue BooOpaxkenus u hantazum.
o Pa3BuTHe KadyecTB TBOPUECKOTO MBINIJICHUS JOIIKOJLHUKOB, TaKUX KakK:

THOKOCTb, OETIIOCTh, TOYHOCTh, OPUTHHAIBHOCTb.

Tecm-uzpa «Hezaxkonuennwtit pucynok» uiu «3aKoprouxka)

TecTupoBanue NPOBOAUTCS WHAWBUIyaTbHO. PeOEHKY mocienoBaTebHO
npeaIaracTcs AeCATh PUCYHKOB-3aKOpIOoUeK. 3aava peO€Hka, KakIyro 3aKOPIOUYKY
JIOPYCOBBIBATH TaK, YTOOBI MOTYUYHIICS KOHKPETHBIN Y3HaBaEeMbIi 00pas.

Pe3ynbraThl TecTa OTpakarOT TBOPYECKHE BO3MOYKHOCTH BOOOpaKCHHUS M
oOpa3HoM namsTu peOEHKa.

3ajaHue OIEeHUBACTCS B OaJIax: 3a KaKIbId JOPUCOBAaHHBIN 00pa3 — 1 Gam,
€CJIM BapuaHTOB HeT — ) 6aytoB. (5 — BBICOKHH, 5 cpeHuiA)

Tecm «/[opucoeviearuer

Jlist uccnenoBanusi 00pa3HONW KPEATUBHOCTH MOXHO HCIIOJIB30BaTh TECT
«/lopucoBbiBaHUEY

[lens TecTa: wW3y4dnTh MapaMeTpPbl TBOPUYECKOTO MblluIeHUs. VcnpiTyeMmoMy
npemiaraloT JUCT OymMard ¢ HapUCOBAHHBIMU PSJIaMH OJIMHAKOBBIX KOHTYPHBIX



U300paKeHH ¥ IPOCAT MPUIyMaTh U U300pa3UTh KaK MOXHO OOJIbIIE MPEIMETOB
U BEIEH.

OrneHka pe3yslbTaToOB: KakJaash HOBas Wjes oleHuBaeTcss B oxuH Oamt (0
OayuioB — oTka3 oT pabdotel). Ilpum oOpaboTke JaHHBIX YYUTHIBACTCS:
OPUTHHAIBLHOCTh, THOKOCTH, OCTIIOCTb.

OpUrHHATBHOCTh H300pKEHUsT TPOSBISETCS B TOM, YTO Yy peOceHKa
BO3HUKAIOT HOBBIC, HECTAHJAPTHBIC HJIEH PUCYHKOB MPEAMETOB, UMEIONTUX GopMy
Kpyra.

['uOKoCTh — 3TO CIOCOOHOCTH PEOCHKA BBIIBUTATH PAa3HOOOpPA3HBIC HIACH
PHUCYHKOB, 00paIiasch K pa3InyHbIM 00JIACTSM 3HAHUN, UCTIONB3YS ITUPOKUN KPyT
OpeaIMeToB M siBIeHWM. [l OlleHKH THOKOCTH MOJCYUTHIBACTCS KOJHMYECTBO
0000IIaOIIKX CIIOB-MIOHATUH, KOTOPhIE MOTYT BKJIFOUATh B C€0sl cpa3y HECKOJIBKO
HApHUCOBAHHBIX MPEIMETOB U SBICHH.

Bersoctb —  3TO  CKOpOCTb,  NPOAYKTHBHOCTH  M300pa3UTEIbHOU
NESTEIIbHOCTH pe0EHKa, T. €. 3TO CIIOCOOHOCTh 3a OTPaHMYEHHOE KOJIUYECTBO
BpeMEeHHU (5 MUHYT) BBIIOJHUTH OONBLION 00bEM pabOThl, HAPUCOBATH MHOIO
KPYIJIBbIX MPEAMETOB. B TaHHOM TecTe MOJCYMTHIBAETCS KOJIMUYECTBO KPYKOUKOB,
KOTOPBIE UCIIOJIb30BaJ PEOCHOK ISl N300paXKeHUs IPEIMETOB.

I[I/IaI‘HOCTHKa YPOBHH Oﬁllll/ITeJII)HOCTl/I, KOMMYHUKATUBHOCTH

Llens: omnpeneneHue ypoOBHS YMEHHS JOTOBAPUBATHCS, OCYIECTBIICHUS
B3aMMHOTO KOHTPOJISI, B3aWUMOIIOMOIIM, PAIMOHAIBLHOTO UCIIOJb30BaHUSI CPEIACTB
COBMECTHOM AESITECIbHOCTH.

JIByM JeTsSM JIaroT 10 OJTHOMY M300paKEHUIO PYKaBUUKHU U TIPOCIT YKPACUTh
WX, HO TakK, 4TOOBl OHU COCTAaBWJIM TMapy, ObUIM OJWHAKOBBIC. [losiCHAIOT, YTO
CHayasa HaJlo JIOTOBOPUTKCS, KaKMe KapaHJIallld UCIOIb30BaTh B paboTe, a TOTOM
NpUCTYyNaTh K PHUCOBaHUIO. JleTw mMoJaydaroT 10 OJMHAKOBOMY Halopy
kapanjamiei. Ilemaror aHanmM3upyer, Kak MPOTEKaaO0 B3aUMOJCHCTBUE JIETEH B
KaXJ0M CEpUH, MO CICAYIOIIUM NPU3HAKAM:

YMEIOT JIU JIETH JIOTOBapUBAThCs, MPUXOJAUTH K OOIIEMY PEIICHUIO, KaK OHU
ATO JIeNIAI0T, KAaKUe CPEJICTBA MCIOJIB3YIOT: YTOBAPUBAIOT, YOEKIAIOT, 3aCTABIISIIOT
U T.J.;

KaK OCYLIECTBJISIFOT B3aUMHBIM  KOHTPOJIb IO XOAY  BBINIOJHEHUS
JESATENbHOCTH: 3aMEYalOT JIM APYr y JApyra OTCTYIUICHUS OT I€PBOHAYAIBHOIO
3aMBbICJIa, KaK Ha HUX PEarupytor;

KaK OTHOCSITCS K PE3yJIbTaTy AEATEIbHOCTH, CBOEMY U MAPTHEPA;

OCYIIECTBIISIIOT JIA B3aWMMOIIOMOIIb [0 XOAYy pucoBaHud. B uyem 310
BBIPAXkKAETCA. )



[Tpunoxenue 2
MeToanuyeckoe NpUI0KeHUe

TunoBble NPUHIUNIHAIbHBIE CXEMbI
PAANOTEXHNYECKUX KOHCTPYKIUIA

ABTOMAT CBETOBBIX 3(P(PEKTOB HA CBETOAUOAAX

[IpocTenpkas cxema JUisi HAYMHAIOIMAX PaTUOIOOUTENIEH: YCTPOMCTBO
CBETOBBIX 3(h(PEKTOB HA CBETOAUOAAX.
B cxeMe uCnonp30BaHO 5 CBETOAMOAOB, TO NMPHU KEJTAHUU UX KOJIHMYECTBO

MOYHO Y YBEJIMYHTh.
Hy a o6macth npuMeHeHust - kak (haHTa3us MOJICKaKET

CxeMa ycTpoicTBa CBETOBBIX 3(PPEKTOB:

%
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ABTOMATHYECKHH BBLIKJIIOYATE]Ibh OCBEIIICHUS

3axoas B TEMHOE TOMEIICHHE, OCOOCHHO €CIIM BBIKJIFOYATENb OCBEIICHUS
HAXOJIUTCS JTAJIEKO OT JBEPH, MBI HEPEIKO CTATKUBAEMCSI C HEYIOOCTBOM TOWCKA
BBIKJIFOYATENSA B TEMHOTE.

AHaJIoTM4YHasi CHUTyallWsi MOXET BO3HUKHYTh TakKK€ KOTJa, MOKuaas
IOMELIEHUE, MbI BBIKIIFOUMIIM CBET BBIKJIFOUATEIEM A 3aTEM BBIHYKICHBI HAOILIYIIb
poOUpPaThCs K BBIXOJTY, 3aKPHIBATh 3aMOK, UCKATh KITIOYU H T.]I.

Ot mpobyieM Bac MOXET W30aBUTh AaBTOMAT - BBIKIIIOYATEIh OCBEIICHMS,
MOKa3aHHbIA HA PUCYHKE:



3 5001608

OH BBIKIIIOUYHUT CBET HE Cpa3y IOCJIE HAXKATHUs KHONIKH, a C 3aJEpPKKOU B 3
MUHYTBL. POBHO Ha CTOJIBKO K€ OH BKJIFOUUT CBET MPU TPOMKOM 3BYKOBOM CHTHAJIE
(XJIOMOK B JIAJIOIIH, K IPUMEPY).

3a 3T0 BpeMsl MOKHO YCIIETh CHATb 00YBb, BEPXHIOIO OAEKIY WU JOUTH JI0
BBIKJIFOYATES.

Y CTpoicTBO MOAKITIOYAETCS MAPAIJIETBHO BBIKIIOUATEN0 OCBElIeHUs S1 u
MOKa OH HAXOAMUTCS B 3aMKHYTOM COCTOSIHMH (CBET BKJIIOUEH) OHO 0OECTOYEHO.

Kak Tonpko BeIKITIOUaTENbh S1 OKaXeTcs pa3oMKHYT udepe3 1enb R7-V4 -
YIPaBISIONIUI JIEKTPO TUpUCTOpa VS, HAaUMHAET 3apshkaThesi KoHaencatop C3.

Tupucrop C3 okaxercs OTKPBITBIM, 3aMKHYB JUArOHAJIb BBITPSIMUTEIBHOTO
Mocta V6-V9, BrmounB T1em cambiM Jjamny HI1. Tupucrop V5 Oyner
YAEPKUBATHCS B OTKPHITOM COCTOSIHUM BILIOTH JI0 MOJHOTO 3apsiia KOHJEHCATopa
C3, mpubaIM3UTENIbHO 0KOJI0 3 MUHYT (TP HOMHUHAJIE, YKa3aHHOM Ha CXEME).

AKycTHyecKasi 4acTb CXEMBI:

Pesucropamu R7, R2 oOpa3yercss nenuTenb, ¢ KOTOPOTO CHHUMAETCS
HaIpspKeHUE paBHOe, mpuonu3utenbHo, 140 V. D1o HanpspkeHue yepes nauojn V2
MOCTYHAaEeT Ha aHOJ TUpUCTOopa V3.

[TocnenoBarensHO ¢ AenuteneM BkIoueH MukpodoH Bl. Hampsokenue Ha
MUKpO(hOHE orpaHUYMBaETCs cTabmmTpoHoM V1 10 ypoBHs He Gonee 10 Bombr,
kougeHcatop C1 BeITONHSET poiib GUIbTpa.

[Ipu TpomMKOM 3Byke Ha MHUKPO(DOHE TMOSBISIOTCS HMIYJIbCHI, KOTOPHIE
otkpotoT Tupuctop V3. Konnencarop C3 HauHET pa3psiKarbes yepes3 pesuctop R4
U OTKPBITBIN TUpUCTOP V3, yliep>KUBasi €ro B OTKPHITOM COCTOSIHUM.

Ha ynpasmsarommii  3jekTpon  TUpUCTOpa VS  HaAyHET IOCTYNaTh
MyJIbCUPYIOLIEE HAMIPSIKEHUE, KOTOPOE €ro OTKPOET U JIAMIIA 3aTOPUTCS.

Huon V4 B 310 Bpems OyAeT MOKa 3amepT HalpsHKEHUEM paspsiaa
koHgeHcatopa C3, npuioKeHHOro K HEMy B OOpaTHOM HampaBJieHUH W,



CJIEIOBATEIILHO, 3aps] KOHEHCATOPa II0Ka HEBO3MOKEH.

IlocTenenHo HampsbkeHHE paspsga KoHaeHcatopa C3  ymeHpIIUTCS 10
YPOBHsI, IPY KOTOPOM YK€ YyAEpKaHWE THUPUCTOpAa V3 B OTKPBITOM COCTOSHHUU
CTaHET HEBO3MOXKHBIM (BpeMsl pa3psiIKM KOHJEHcaTopa cocTaBisieT okoio 10
CEKyH]l), TUPUCTOP 3ampercs U Ha KoHJeHcaTope C3 HayHeTCs MpoLece 3apsaKu,
OIMCAHHBIN BBIIIIE.

Pe3ucropom R3 perynnpyroT 4yBCTBUTEIBHOCTh MUKPO(OHA.

[Ipu yka3aHHBIX JETalsIX aBTOMAT paccuMTaH Ha Harpys3ky He Oosiee 100
Barr.

CrabumutpoH V1 MOXHO NPUMEHUTH JIO00M C HANpSKEHUEM OTCEYKHA B
npenenax 10-15 BonbsT, HO mnpu 3TOoM HampsbkeHue kKonaeHcatopa Cl 1oimKHO
IPEBBIIIATH HANIPSDKEHUE CTaOMIM3alui MUHUMYM Ha 50%.

Pe3uctopom R8 noadupaercst 4yBCTBUTENBHOCTH TUpUCTOPA V5.

HanaxuBaHue HauuMHAIOT NpPEABAPUTEIBHO BhIMasB peszuctop RE. Ecnm
BpeMsl 3aJC€pKKM NIpHU BbIMassHHOM R8 mpeBplmaer 2 MHUHYTBL, TO €0 MOYKHO
BOOOIIIE UCKITIOUNTh. ECin okaxercs, 4To BpeMs 3aJ€p>KKU MEHBIIE JBYX MUHYT,
TO 3TO 3HAYUT YTO YYBCTBUTEIBHOCTb THUPHUCTOpPAa V5 CIHIIKOM Majlla H
HEOOXOaUMO MoAo0paTh HOMUHaAN pe3ucrtopa R8: ueM MeHblie OyaeT ero
3HaueHue, TeM Oousbluie OyJaeT 3aJep’KKa BBIKJIIOYEHHUS, HO JejaTh €€
JUINTEIBHOCTBIO 0OoJiee 3-4 MUHYTBI HE PEKOMEHIYETCs, TaK KaK 3TO MOXET
MPUBECTU K HAPYIIEHUIO CTAOUILHOCTH pabOThl aBTOMATA.

AKYCTHYECKHH TEJIECKOI

Korna mnoxo BugHO, 4esioBeK Oepercs 3a OMHOKIIb. A €CJIU MJIOXO CIBIIIHO?
Kak caenatp Tak, 4ToObI CTAJIO XOPOILO CIIBIIIHO, CKa)KeM, IEHUE NTUL] BAAIH?

B Takux ciyyasx MOMOKET YCTPOMCTBO, KOTOPOE HE TOJIBKO MHOTOKPATHO
YCUJIMBAET clladble 3BYKH, HO W YJIy4yllaeT COOTHOLIEHHWE CHUTHal - HIyM. OJTO
OPUCIIOCOOJIEHHE, HAa30BEM €ro akKyCTHMUECKUH TeJIeCKON, JOJDKHO OBbITh
JOCTATOYHO IMOPTATHUBHBIM.

[TpuHuMNIUanbHas 3JEKTpUUYECKas cXeMa MPUEMHUKA M YCUIUTENS ClIa0bIX
3BYKOBBIX CUTHAJIOB ITIPUBEJICHA HA PUCYHKE
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Ha Bxozme ero CTOMT YyBCTBUTEIBHBIA 3JEKTPETHbI Mukpopon BMI,
yCUJIeHHE CUTHaja oOecneunBaeT Mukpocxema DA, umeromias BechbMa BBICOKUINA
KOO PUIMEHT yCUJICHUS TO HAMPSKECHUIO TPU HU3KOM YpPOBHE COOCTBEHHBIX



IyMOB. /[l cOrylacoBaHusl CPaBHUTENIBHO HHU3KOIO BXOJHOTO CONPOTHUBIICHUS
TaKOr0 YCHJIMTENS C BBICOKUM BXOJHBIM CONPOTHBIIEHHEM MHUKpO(OHA BBEIEH
COTJIaCyIOIINM Kackal Ha TpaH3ucTope VT1, BKIIFOUEHHBIHN IO CXEME SMUTTEPHOTO
MTOBTOPUTEJIS. Hns IPOCITYIIUBAHUS HCIIOJIb30BaHbI MUHHATIOPHBIE,
3aknanpiBaembie B yimu Tenedonsl. Ouu (BF1, BF2) noakitoueHbl K yCHIATEIIO
MOIIHOCTH Ha TpaH3uctope VT2, corjacyromeMm BbIXOAHOE COIMPOTUBIICHUE
MHUKPOCXEMBI U CONPOTUBIICHHE HAYIIHUKOB. VICTOUHMKOM MHUTAHUS YCTPOMCTBA
CILY’KUT OJVMH-€ANHCTBEHHBIN ranbBannyeckuil snemeHT GB1 ¢ Hanpsbkenuem 1,5
B, ot kotoporo motpebiaseTcs Tok mopsaka 6..7 MA. B ponu pymnopa, B IOHIE
KOTOPOTO CTaBUTCA MUKPOGOH, MOXKET OBITh LUIUHAPUYECKAs WA KOHUYECKas
TpyOa muameTpoMm 5...6 cM u qymHo#M nopsinka 30 cm. ns ymoOcTBa U mydien
COXpPaHHOCTH B  «IOXOJHBIX»  YyCIOBHUSIX TpyOy cjAelaiiTe  CKJIaJHOH,
TEJIECKONMMYECKOM, UCITOIb30BAB HECKOJIBKO Pa3JABMIKHBIX JTIOPOKHBIX CTAKAHOB M3
IJIACTMACCHI € yJIMHEHHBIMU JOHBIIIKAMU.

Ha pucyHke 2 nokasaHa apyras camoJeibHasi KOHCTPYKIUS, COCTOSILIAs U3
TPEX BIABUTAIOLIMXCSA OJHA B IPYIYI0 CEKIUH, CKICCHHBIX U3 IUIOTHOIO KAapTOHA.
BHyTpeHHsI1 ceKlMsi CBOMM TOPLOM KpEMUTCS K IUIaCTMAacCcOBOM KopoOouke-
KOpIyCy, rae ycraHoBieH MukpodpoH BMI. BHyrpu kopmyca pasMeniarorcs
JeTalld YCUJINTENSI, ICTOYHUK U BBIKJIIOYATEIb MUTAHU. 3JIECh JKE 1eJIeCO00pa3HO
IPEIyCMOTPETh MECTO JIJIsl XpaHEHUsI TeNe()OHOB, KOTOPBIE B paboyeM MOJIOKEHUN
BBIHUMAIOTCS M CBA3aHBI C YCWJIMTENIEM CBOMM IITAaTHBIM IIHYpOM. [Ipu 3TOM, ecin
BBl CIIyIIA€TE HE NTHUL, A JIEKTOPA, YCTPOWCTBO MOXHO ITOJIOXKWTH, CKaXKEM, Ha
CTOJI, BXOJHBIM 3BYKOBOJIOM B HY)KHYIO CTOPOHY, & PYKH OCTalOTCS CBOOOJIHBIMH,
YTOOBI MUCATh KOHCIEKT.
(‘ ~J» KEBF1, BF2

e
; |

Kommekryromue neranm BO3bMEM MUHHUATIOPHBIE - pe3ucTopsl Tuna MJIT-
0,125, xonmencaropet Cl1 - K10-17, C4 - KIJIC, ocraneusie KS53-1. [lna
3BYKOBOCIIPOM3BEICHHSI BOCIOJIB3YHUTECHh CTEPEOTENEPOHAMU C CONMPOTUBICHUEM
3ByKOBOM Karymku nopsaka 20 Owm. HMCTOYHMKOM TNHTaHUS MOCIYKHUT
MUHUATIOPHBIA, HO IOCTATOYHO EMKHWW JJIS1 HAILLIEW LIEJU TaJIbBAHUYECKUM JJIIEMEHT
RO3 tunopaszmepa AAA.

I[TonGbopom HoOMmHaNMOB pe3uctopoB R2, R5 MoxHO moOmOrHATH
KOJUIEKTOPHBIE TOKH TPAH3UCTOPOB K 3HAYEHUSAM, YKa3aHHBIM Ha CXE€ME PUCYHKa 1.
[Tone3Ho Takke moBapbUpPOBaTh conpoTuBieHue peucropa R4 (B npexnenax 0...10
kOM), noOuBasch HawiIydliero 3ByudaHusi B Tenedonax. [lonbop nHomumuama R4
YIPOCTUTCS, €CJIM HA €r0 MECTO BPEMEHHO BKJIFOUWTH MEPEMEHHBIA PE3UCTOP Ha
10 kOm, coequHUB BBIBOJ MOJ3YHKA C OJHMM M3 KpalHUX BbIBOJOB. HaliieHHYIO
ONBITHBIM IIyTEM BEIUYHMHY COIIPOTHUBIICHHUS MOYKHO H3MEPHUTH OMMETPOM WM



OILIEHUTh MO YINIy I[OBOPOTa OCH, €CJIH «IEPEMEHHUK» B3ST C JHHEHHON
XapaKTEPUCTUKOM (TUTIA «A») U3BMEHEHUS COMPOTUBIICHUSI.

I'enepaTop ass1 n3ydeHus tejierpapHou a3oyku

Haubonee npocto coOpaTh TakoW reHepaTop IO MPUBEIECHHON Ha puc. 1
CXeMe, pa3MECTHB JIETalIU B MO/IBAJIE KOpITyca TeJerpadHoro Kiroya.

P

Puc. 1

['enepatop mpencraBiasieT co0OH HECUMMETPUUYHBIA MYJIBTUBUOpATOP,
BBINIOJIHEHHBI HAa TPAH3UCTOpPAX pa3HOW CTPYKTYpbl M BbIpadaThIBAIOUIUI
kosebanus yactoroit npumepHo 1000 ['1; (oHa 32 BUCHUT OT EMKOCTH KOHIEHCAaTOpa
C1). Harpy3koii reHeparopa siBiisieTcs pe3uctop R3, ¢ KOTOporo curxan noaaercs
yepes koHaeHcaTtop C2 Ha pe3beM X1 — B HEro BKIIFOYAKOT BUJIKY BHICOKOOMHBIX
royioBHbIX TesnegoHoB Bl tuna TOH-2 unu TOI-1 ¢ peryastopom rpomMkoctu R4.
C rHe3mamu pazbeMa X2 COEAMHSIOT KOHTakThl Tejerpadguoro kimwoua Sl.
Bosbiiyto TpoMKOCTh 3ByKa YAAacTCsl MONY4YUTh, COOpaB reHepaTop IO CXEME,
MIPUBEJICHHOW Ha puc. 2.

31ech BMECTO TOJIOBHBIX TelIe(OHOB K TEHEpaTropy MOJKIIOUYEHA
MajorabapuTHas JTUHAMUYECKAsI roJIOBKa Bl1.
[Ipr OTCYTCTBUM NMHAMHUYECKOM TOJOBKH €€ MOXXHO 3aMEHUTh a0OHEHTCKUM
I'POMKOTOBOPUTEJIEM Ha HampsbkeHue 15B, MOAKIouuMB €ro K TeHepaTtopy B
COOTBETCTBHH CO CXEMOM Ha pHuc. 3.
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Puc. 3

[IpyueM  mEepeMEHHBIM  PE3UCTOPOM  TPOMKOTOBOPUTENS  MOKHO
YCTaHABJIMBATh HYKHYIO TPOMKOCTb 3BYKA.

Tpansuctop V1 BO BceX KOHCTPYKUHUAX MOXET OBITh JIIOOOW M3 cepuid
KT301, KT306, KT312, KT315; V2 - MII39— MII42, MII25, MI126 c nto0biM
OykBeHHbIM HHJEKCOM. KoadduimeHnT nepegaun Toka KaKaoro TpaH3UCTOpa —
He MeHee 20. /lunamuueckas rosioBka — MomHOCThIO 0,1... 0,5 BT co 3BykoBOi1
karymkoi comnpotusienuem 6...10 Om. Tpanchopmatop T1 -- BbIXOmHOH OT
MajorabapuTHOrO TPAH3UCTOPHOTO pajauonpueMHuka (Harpumep, «Cokom,
«Cenray, «Anmasy, «HeilBa») ¢ koaddunrenTom Tpanchopmainuu He MeHee 1:8.
[Ipyuem o0OMOTKa C€ MEHBIIMM YHCIOM BHUTKOB (BTOpWUYHAsi) TaKOIo
TpaHchopMaTopa HCIOIB3YyeTCs B TeHeparope kKak oOmoTka I, a. ¢ Oonbmum
YHCJIOM BUTKOB — Kak oOmoTtka II. Mctounuk nmutanus — sneMenT 316, 332 uaun

343.

I'enepatop 3ByKOBBIX 3()(PeKTOB HA OJHONEPEXOAHBIX TPAH3UCTOPAX

[Ipennaraemas ajist MOBTOPEHUS MPOCTasi KOHCTPYKIIMS MO3BOJISIET MOJTy4YaTh
MHOKECTBO CaMbIX PA3JUYHBIX 3BYKOBBIX 3((PEKTOB: OT CTpenbObl M3 Pa3HOTO
OpYyHusi, B3pHIBOB OOMO, Kameyb JOXK/IsSl U CKpexeTa MeTasuia 0 POKOTa BOGHHOTO
BEPTOJIETA Y BOS MUJIMLEUCKUX CHPEH. YCTPOWCTBO MOKHO IPUMEHUTH Kak
JOTIOTHEHUE K JII000W JJIeKTpUPHUIIMPOBAHHONW UTPYIIKE WIM B KauyecTBE
CUTHAJIBHOTO y3Ja C OPUTHMHAJIBHBIM 3BYYaHUEM B PAa3JIMYHBIX YCTPOMCTBAX,
HalpuMep B DJJIGKTPOHHBIX OYJIWIBHUKAX, BBI3BIBHBIX Yy3JIaX TeJe(hOHHBIX
anraparoB, OXpPaHHBIX CUCTEMaX.

[TpuHIMNMaTBHAS STIEKTPUUECKAs CXeMa YCTPOIMCTBA MOKa3aHa Ha puc.l.
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OCHOBY KOHCTPYKIIMM COCTaBJSIFOT JiIBa TE€HEpAaTopa Ha MAaJOMOIIHBIX
OHOIIEpEeXOAHbIX  TpaH3uctopax VT1, VT2. TIlepBelii reneparop -
HU3KOYaCTOTHBIM, BBINIONHEH Ha Tpan3uctope VT, kxonmencarope Cl wu
pesuctopax R1-R4. Ero yacrora nepexitoueHus: B 0oJbllel CTENEHU 3aBUCUT OT
eMKocTh KoHAeHcatopa Cl M yCTaHOBJIEHHOTIO CONPOTHUBJICHHUS MOACTPOEYHOTO
pesuctopa R1. IlogcTtpoeunsiii pe3uctop R4 Takxke HEMHOrO BIMSET HA 4acCTOTY
renepannu VT1.

Bropo# renepaTop - TOHaJIbHBIM, BBIIOJHEH Ha anemeHTax VT2, RS, R6,
C3, R8. Ero wacrora reHepanuu, B OCHOBHOM, 3aBHUCUT OT COIPOTHBIICHUSA
pe3ucropa R6, emxoctn koHneHcaropa C3 v BEIWYMHBI HANPSHKEHUS HA BBIBOJE
nepBoit 0a3pl Tpanszuctopa VT1. DTOT reHepaTop BKIIOYEH TakK, 4TO €ro padboyas
4acTOTa 3aBUCUT OT COCTOSIHHUSI TEPBOrO TE€HEparopa, T.€. OH SBISIETC
yIpaBisieMbIM, WA "'BEIOMBIM".

Ha Ttpansucropax VT3-VTS BbINOJHEH MNPOCTEHIINN ABYXTAKTHBIN
YCUJIUTENIb HHM3KOM 4YacTOThl MO MOIIHOCTH. B oTinuyme OT ycTpoucTBa, THe
TernedOHHBIM KAalCIOJIb BKJIIOYAeTCS Kak Harpy3ka B I€llb T€HEPaTOPHOTO
tpanzucrtopa KT117, 2T117 (A-I'), ucrionb3oBanue JOMOTHUTEIBHOTO YCUITHTEIS
Ha OWMOJIAPHBIX TPAH3UCTOPAX IMO3BOJISIET TMOJIYYUTHh OOJIBIIYI0O TPOMKOCTh U
MOJHOCTBhIO YCTPAaHWUTh HETATMBHOE BIIMSHUE MAPAMETPOB HArpy3Kd Ha 4YaCTOTY
reHepanuu 1 GopMy UMIYJIbCOB T€HEPATOpA.

Konnencaropsr C2, C4 - 6710KMpOBOYHBIC 10 LIETTH MUTaHUA. B 3aBucuMoctu
OT KOHEYHOIO0 KOHCTPYKTHUBHOI'O HCIIOJHEHUS B KadyecTBEe BbIKItouarens SAl
MOXHO TNPUMEHUTh TE€PKOH, MEXAaHMYECKOE€ WM  DJIEKTPOHHOE  pele.
[TocTostHHBIE PE3UCTOPHI MOKHO MCIOJIb30BaTh MaorabapuTHbIC J1I0OOOTO THUTIA, B
ToM uncie ummnoptHeie. [loacTtpoeunsie pesuctopsl tunoB CII13-38 (a, 0), PIII-
63M. BMecTo HUX y100HO TPUMEHUTH MajorabapuTHEIE TBUKKOBBIE PE3UCTOPHI OT
HEUCITPaBHBIX HMMIOPTHBIX aBTOMArHuTod. Eciam moTpeOyeTcss MOBBIIICHHAS
TOYHOCTh YCTAaHOBKH 3aJlaHHBIX 4YacTOT, TO JKEJATEeJbHO HCMOJIb30BaTh
MHOT'000OPOTHBIC MOJCTpoeUHbIe pe3ucTophl Thma CII3-36 maum aHaOrHYHbBIE.
Oxkcunnbie konaeHcatopbl THNoB K53-19, K50-24, K50-35 wiam uxX uMmIopTHbIE
aHajoru. HemossipHbie KOHJAEHCATOPHI MOTYT OBITh JIFOOBIMU KEPAMUUECKUMHU WJTU
IJIeHOYHbIMM, Hanpumep, KM-5, K73-9, K73-15, K73-24. B kauectBe
tpanzuctopoB VT1, VT2 moxnHo npumeHuts mrobObie u3 cepuit KT117,2T117.
Tpanzuctop VT3 xenaTenbHO B3SITh ¢ KOI(PPUIMEHTOM Tepeaaun Toka 0a3bl He



menee 80. O Moxer ObITh JOOBIM U3 cepuit KT315, KT312, KT503, KT645,
KT6117, SS9014. B kauectBe VT4 MOXHO NMPUMEHHUTH JIHOOBIE TPAH3UCTOPHI U3
cepuii KT602, KT608, KT630, KT815, KT817, KT961, a B xauectBe VTS - u3
cepuit KT639, KT644, KT814, KT816. JlunamMmuueckas rojoBka - JIFOOOTO THIIA C
CONMPOTHUBJIECHUEM KaTylku &...50 OM, HanpuMep MajiorabapuTHbIC TUHAMUYECKHE
rosioBku 0,1T/1-17, 0,25T'I1II-2 ¢ conmpoTHBICHUEM OOMOTKH MOCTOSSHHOMY TOKY
50 OMm umm Oosee kadecTBeHHBbIE, HO U Oosiee kpymnubie 0,50'/1-37, YD93-5,
3T A11I-8.

HanaxuBaHue KOHCTpyKUHMH OoOJ€e YBIEKaTeIbHO, YeM €€ CcOOpKa, H
HaBEpHsKa 3aliMET 3HAYUTEIBbHO OOJbIIE BPEMEHH, YEM MOHTAX pPaJUOACTAIICH.
[Ipexnie Bcero, HACTPOMKY CIIEAYET MPOBOAUTH MPU TOM K€ HAINPSKEHUU TUTAHUS,
IpyU KOTOPOM OyJeT SKCILUTyaTHpOBaTbcs WUrpyuika. Kpome Toro, xemareibHO
IPEABAPUTEIILHO BBIMOJHUTh MAKET YCTPOWCTBA, I/I€ BMECTO MOACTPOEUYHBIX
pesuctopoB R1, R4, R6 ycranosuth nepemennsie CII-1, CI13-30, CI13-33-24 unu
nByxocHbeie CII3-30a, CII3-33-30, 62280EX2, a konumencatop Cl 3amMeHUTH
Oarapeeil M3 KOHAEHCATOPOB Pa3HOM €MKOCTH, MOOYEPETHO IMOAKIIOYAEMBIX K
BbIBOAY AMuTTepa VTl C DNOMOIIBIO MHOTONO3WLHAOHHOTO TAJIETHOTO WU
KHOIIOYHOI'O  Mepekirodarens. PexkomMeHayeMble  3HAU€HUs  €MKOCTEM B
mukpodapanax: 1,0; 2,2; 4,7; 10; 15; 22; 33; 47; 100; 220; 470. Ilpu nepBom
BKJIFOYCHUM YCTPOMCTBA JBM)KKM IIOJCTPOCYHBIX PE3HCTOPOB YCTAaHABIIMBAKOT
corimacHo cxeme puc. 1: R1 - B HmxkHee monoxenue, R4 - B cpennee, R6 - B
HrkHee. [Ipu atom n3 BAl nomkeH nOsSBUTBHCSA HENPEPBIBHBINA 3BYKOBOUW CUTHAI.
[TonOopom eMkocTu KoHJeHcaTopa C3 Ha CiIyX YCTaHaBJIMBAIOT YaCTOTY BTOPOTO
reHepatopa 350...2000 TI'm. Ecaum Her wacrtotomepa wuiau ocuuuiorpada, TO
npubnu3utenbHo: 425...450 ' - ToH anMHHOTO TyAKa B TenedoHHo# Tpyoke, 1000
['11 - 3TO 3ByK TECTOBOM HACTPOEUHOM TAaONIUILIBI B TeNeBU30pe. [lanee, npu eMKocTu
koHnencatopa Cl pasnoit 100 mx®, Bpamenuem pABUMKKa pesuctopa Rl
NOoOMBAIOTCA TOSBICHUS BMECTO HENPEPHIBHOTO CUTHAja MPEPBIBUCTHIX T'yJIKOB.
Yactota ux ciuenoBaHusi B OosblIEd CTENEHH 3aBUCUT OT COMNPOTHBIICHHUSA
pesuctopa R1. Ilpu nByx KpallHUX MOJOXEHUSX NBMXKKa R4 3BYKOBOHM CHTHAI
HAallOMUHAET WIM 4YepeAyrlluecss TyAKM C IEepeEMEHOM YacTOTOW, WU
HENPEPBIBHBIA JIByXTOHAJIBHBIA CHUTHAJl C OTHOCHUTEIBHO IUIABHOM CMEHOU
YacTOTBHI.

OT BBEAEHHOIO CONMPOTHUBJIEHUS IMOJACTPOEHYHOro pesucropa R12 3aBucur
I'POMKOCTB 3BYKOBOIO curHaia. Ecinm npumennts konaeHcatop Cl emkoctbro 4,7
MK®D, TO ycTpoilcTBO OyJeT H3AaBaTh 3BYKM CTPEIbObI, YACTOTa BBICTPEIIOB
3aBUCHUT OT conpoTuieHus R1, "kanubp" opyaus - ot conpotusieHus: R6, temop
— OT conpoTuBiieHUs R4.

[lepebupasi cOnpOTUBIECHUS 3TUX PE3UCTOPOB, MOKHO MOJYYUTh 3BYKH OT
BBICTPEJIOB MEJIKOKaIMOEpPHOr0o aBTOMara [0 aBTOMaTHYeckod mymku. Ecmm
npuMmeHuTh koHaeHcatop Cl emkocteio 15 Mk®, To 3Byk OyZeT MOXO0X Ha 3BYK
najaronmux kamenb Bojbel. Eciu mpumennts C1 emkocthio 100 Mx® u Goiee, TO
3By4aHHe reHeparopa OyAeT oxoke Ha padoTy CUPEHBI.

[lepeOupast compoTuBIeHHUS NOACTpOeUHbIX pe3uctopoB Rl, R4, R6 u
emkoctn koHaeHcaTopoB Cl, C3, MOXHO TMOJYyYHUTh MPAKTUYECKH JIOObIE



HECJIOKHBIE 3BYKM LIYMOBOI'O M TOHAJBHOro xapakrtepa. Cieayer OTMETUTb, UTO
4yacToTa MEPBOro reHepaTtopa J0JbKHA ObITh HE MEHEE YeM B YEThIpE pa3a HUKe
4acTOThl BTOpOro reHepatopa. Eciam coOpaHHOe yCTpOMCTBO BCTpauBaeTcs B
CaMOXOJHYIO MOJIeb TaHKa, BE3JeX0Jia, MapoB03a M T.Ml., TO €ro HEOOXOJIUMO
NUTaTh OT OTHAENbHON Oarapeu rajbBaHUYECKHX JJIEMEHTOB, TaK KaK XapakTep
3ByYaHHs] CUJIBHO 3aBUCUT OT HanpspKeHus nuranus. BooOmie, mydiie
HCIIOJB30BaTh ABe Oartapen Tumna "KpoHa" co cTaOuiau3aTopoM Ha BBIXOJIHOE
Hanpspkenre 12 B. Eme aydmmii BapuaHT, HO JOCTAaTOYHO JOPOrOM IS
"Oe3nenymek" -ucnosib30BaHUE OaTapen AUCKOBBIX aKKyMyJsaTopoB Ha 15... 18 B
100 IBYX aKKyMyJIATOpHBIX Oarapeit "Huka" wmm 7/1-0,125]1.

OnBITHBIM ~ PaJUONIOOUTENIIM  PEKOMEHAYIO TIOCIIE€ OCBOEHHSA  JTOU
KOHCTPYKIIUM CaMOCTOSITEJIbHO MOCTPOUTh aHAJOTUYHBIE YCTPOMCTBA, UMEIOLINE
HECKOJBKO  TE€HEepaTopoB,  paboTalolMX  HA  pa3HbIX  4YacToTax |
CBSI3aHHBIX IIEPEKPECTHBIMU CBSI3SMH Y€PE3 PE3UCTUBHBIE U JUOJHBIE CyMMAaTOPBI.
3HAYUTENBHO YIYYIIUTh KayeCTBO 3BYYaHHs, CIEJIaB €ro 0ojee pealuCTUYHbIM,
MOKHO, NPUMEHUB BMECTO YCUJIMTENs MOIIHOCTH Ha TpaH3uctopax VT3-VT5

HBYXTaKTHBIﬁ YCHUIUTCIIb HU3KOW 4aCTOThI HA PIHTGI"pElJII;HOI?I MHUKPOCXEMC (pI/IC2)
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V3en na DA1 ¢ yka3aHHBIM THUIIOM MHUKPOCXEMBbI 0€3 YCTAaHOBKM €€ Ha
TEIJIOOTBOJ] OOECMeYnBaeT BBIXOJHYIO MoOIHOCTL 10 0,25 BT, Hanpskenue
MUTAaHUS HE AOJKHO npeBbimaTh 10 B.

Bmecro UMC K174YH4(A, B) MOXHO HCHOJIB30BaTh aHAJIOTUYHYIO, HO
6onee momHuyo Mukpocxemy K174YHS, nanpspkeHne nmutanus KOTOPOM MOXKET
nocturath 13 B. CxeMbl BKIIOUCHHS ITUX MUKPOCXEM OJMHAKOBBI. [Ipy BHIXOTHOM
MotHoctu 6osiee 0,25 BT mo0yro U3 3TUX MHUKPOCXEM HEOOXOJUMO YCTAHOBHTH
Ha TermiooTBoZ. Bribop nanHoro tunma MMC o0ycnoBieH KpaiiHe HU3KOW HX
CTOMMOCTBIO 10 CPaBHEHHUIO C 00Jie€ COBPEMEHHBIMU YCHJIMTEISIMA MOITHOCTH
HU3KOW YaCTOTHI.

3BYKOBOI1 NPOOHUK /1J151 IPOBEPKH TPAH3UCTOPOB
C momoIipi0 3TOro MpoOHWKA MOXXHO TPOBEPUTH HA PabOTOCTIOCOOHOCTH

NPAKTUUECKHU JIOObIe OUIONSPHBIE TPAH3UCTOPHI, OMPENEIUTh UX CTPYKTYpY H
IpUOIU3UTENBHO OLICHUTH (IO MOJIOKEHUIO JIBIKKA TIepeMeHHOro pe3uctopa R 2)



ero kodhdunueHT nmepegaun Toka 6azsr h210.

B npuHIune, M MOXHO MPOBEPUTH TPAH3MCTOP U Ha IUIATE, HO TOJBKO B
TOM CJIyYae, €CJIM €ro BbIBOIBI HE 3allyHTHPOBAHBI KOHJCHCATOPOM OOJIBIIOM
éMkocTH. JIoCTOMHCTBO MPOOHKMKA U B TOM, YTO MPHU HEMIPABWILHOM MOIKIFOUYCHUH
BBIBOJIOB IPOBEPSIEMOI0 TpaH3UCTOpa ( @ 3TOro He M30eXkaTh, €CIIM ero MOKOJIEBKA
HCHM3BECTHA ) OH HE BBIWCT U3 CTPOSI.

Cxema ¥ BHEITHUH BT TPOOHMKA TIOKa3aH Ha PUCYHKE:
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[TpoBepsiemsiii Tpanzuctop VT X , moakmtou€HHbid k rHe3gaMm X 1.1 — X
1.3 umu X 1.2 — X1.4 ( B 3aBUCUMOCTH OT TOPSIKA CJIETOBAHUS €r0 BBHIBOJIOB ),
o0Opa3yeT ¢ MPOOHUKOM TaK Ha3bIBAEMbIW OJIOKHHT - T€HEPaTOp.

CamoB030yXI€HHUE YCTPOMCTBA MPOUCXOAUT OJlaroaaps MOJ0KUTEILHON
oopatHoit cBm3u ([IOC) wmexay KOJNJIEKTOPHOW M  TpaH3UCTOpa 4Yepes
tpanchopmarop T1 u niens R2C1.

Pesucrop R1 co3gaér HeoOxoaumoe HampspKeHHE CMeEIIeHHs Ha 0Oasze
TpPaH3UCTOPA, IEPEMEHHBIM pe3nuctopoM R2 perymupyror rinmyouny [1OC, pesuctop
R3, xak mokazaia mpakTHKa IMOJH30BAHUS MPOOHUKOM , OKa3bIBACTCS TOJIE3HBIM
Py TMPOBEPKE MOIIHBIX TPAH3UCTOPOB C BCTPOCHHBIM 3AIIUTHBIM JHOJIOM U
COCTaBHBIX.

[Ipu nepemeinenun ABWXKKa pe3uctopa R2 w3 jeBoro (mo cxeme)



noyiokeHus: B mpaBoe TiyomHa [IOC yBenwuuBaeTcss ©, €CIM TPAH3UCTOP
UCITpaBEH, HACTyMaeT MOMEHT, KOI'/la reHepaTop caMoBO30y»xaercsa. MiMmmynbcHoe
HaIpspDKeHUE, BO3HHUKAIOIIee Ha BTOPUYHOM oOMoTke TpaHchopmaropa T1
(mocneaoBaTeIbHOCTh KOPOTKUX MPSIMOYTOJIbHBIX HMITYJIBCOB JIIUTEIBLHOCTHIO,
HAMHOTO MEHBIIEH TMepuoja KoyebaHuit), mpeobpasyercss ronopkod BA1 B
3BYKOBBIE KOJIeOaHUs, KOTOpPble U  CBHJETEIBCTBYIOT 00 HCIPAaBHOCTH
TPaH3UCTOPA.

I/IMI/ITaTOp MAYKaHb{l KOIIIKHN

DTa cxeMa MOXET CTaTh MHTEPECHBIM JIOMOJTHEHUEM K JIETCKON UTpPYIIKE:
OHa BBIpa0ATHIBAET 3BYK, TOXOKHI Ha KOIIAYbe MIYKaHbE.

I'enepatop "Msy" cOmepKUT HMU3KOYACTOTHBIA T'€HEPATOP MPSAMOYTOJIBHBIX
uMiyabcoB  yactotoin 0,2-0,3 ['m, KOTOpbId ympaBisieT CHUHYCOUJAJIbHBIM
reHepaTopoM 600-800 I'w.

[lepBbrit reHepatop cobpan Ha Tpansuctopax VI m V2 no cxeme
HECUMMETPUYHOTO MYJIbTUBHOpATOpA. [IpsamoyroJibHbIE HMITYJIbCHI,
BbIpabaThIBa€MbI€ ATUM T€HEPATOPOM, depe3 pe3uctop RS 3apspkaroT KoHAeHCATOP
C3, KOTOpBIN MOJAECT HANPSIKECHUE CMENIECHHS Ha TpaH3uctop V3. Ha tpansucrope
V3 cob6pan RC-reneparop, KOTOpbIA TMOJ BO3JACHCTBUEM  YIIPABISIOLIETO
HaIpPsDKEHUST CMEILEHUsT BhIpaOaThIBACT 3aTyXaloIlIUe MO aMIUIUTYle KoJieOaHus ¢
yactoToit 800 I'. Ycunurenb 3ByKOBOM 4acTOThl cCOOpaH Ha TpaH3uctope V4.

Cxema uMUTaTOpa KOIIAYhero MsyKaHbs:
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HanaxkuBanue reHepatopa cBoauTcs K moadopy konuaencaropa C3 (mis
npaBUIbHOM MMUTanMU 3ByKa "msy"), konaencaropoB Cl u C2 (ans ycTaHOBKH
BEJIMYMHBI NIay3bl MEXKY 3BYyKamu), pe3uctopoB RS u R8 (ansa ycranoBku temOpa
3ByKa), KoHjeHcatopoB C4, C5, pe3uctopoB R6 u R7 (1151 peryaupoBKH BBICOTHI
ToHa). MCTOYHMKOM 3ByKa CIHYKUT TenedoHHbIH Kanciooib Ttuna JOM-4M,
JAOMII-1.

Heranu. Tpancopmatop Tpl - cornacyrommii oT J1060r0 TPaH3UCTOPHOTO
IpPUEMHHUKA JTUOO CaMOJIEIbHBIN CO CIEIYIOIMIMMH JaHHBIMU: MEPBUYHAs 0OMOTKa
450 x 2 ButkoB nposoja [13JI 0,04 (conpoTtusiieHrne nocTostHHOMY TOKy 700 Om),



BropuyHas obmotka - 100 BuTkoB mpoBoga I[I12JI 0,23 (R = 2,3 Om) Ha
MaruutorpoBoe 1114 x 8. ITutanue - 6atapes "Kpona" Hanpsbkenuem 9 B.

KoncTpyknum Ha IBYX TPaH3HCTOPAX

Kazasiock-0Obl: Bcero napa TpaH3UCTOPOB- pa3Be MOKHO U3 HUX ClIeaTh UTO-
TO KOHKpeTHoe? Mpl Bac pasybeaum: B 3TOH CTaTh€ MbI PaCCKak€M O TOM Kak
UCIIOJIb3Ysl BCETO JBa TPAH3UCTOpPA [a HECKOIbKO paJUuOAETAIEd MOXKHO,
OyKBaJbHO 3a OJUH Beuep, COOpaTh HECKOJIBKO PA3IMYHBIX camojenok. [Ipuuem
JIOCTATOYHO MPOCTHIX AJII MOBTOPEHHS HAaYMHAIOIIUMHU pajauotoouTensmMu. taxk,
MOCXAIIN. ..

[TPUEMHMK TIPSIMOI'O YCUJIEHUS

Cobepute 3TOT NPUEMHHK, U BBl CMOXETE B TYPUCTCKOM IOXOJIE, B JOPOTE
MOCHYIIAaTh IOCIEAHUE W3BECTHUS, 3CTPAJHYIO MY3bIKY, HOBBIM CHEKTaKiIb. B
npuéMHUKE NPUMEHEHBI JBa TpaH3ucropa (puc. 1) crpykrypsl p-n-p. O6a oHu
YCWJIMBAIOT BBICOKOYACTOTHBIE KoJieOaHUs, BblAeNeHHble KOoHTYypoMm LI1CI
MarHuTHOW aHTeHHbl. Yepe3 karymky cBsa3u L2 u konaeHcatop C2 curHan
nogaércs Ha 0a3zy Tpansuctopa T1 mepBoro kackana ycwienus. HanpsbkeHue
CMellleHusT Ha ero 0Oasy momaercs yepe3 pesuctop R1. Harpyskoit kackana
ABJISICTCS  BBICOKOYACTOTHBIM  apoccenb [pl. XoTs conmpoTuBieHUE €ro
MOCTOSIHHOMY TOKY HE3HAQUMUTEJbHO, JJI1 BBICOKOYACTOTHBIX KOJEOAHUU OH
OKa3bIBa€T 0OJIBIIOE COMPOTUBIICHHUE.
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C npoccenst curaan nojpaercs yepe3 kouaeHcatop C3 Ha 6a3y TpaH3ucTOpa
T2 BTOpOro Kackaga, COOpaHHOTO TO TakoW ke cxeme. [IpuMeHeHue AByxX
OJIMHAKOBBIX KACKAJOB TO3BOJMIO TMOJYYUTH OOJBIIOE YCUJICHHUE IO BBICOKOM
4acToTe.

C BbIXOJIa BTOPOro KackKajJa CUTHAJI MOCTymaeTr yepe3 koHaeHcatop C4 k
nerekTopy Ha auoaax {1, JI2 u ganee k rojloBHBIM TelepoHam

[TuTtaercs npué€MHUK OT OJTHOTO AieMeHTa Tuma 316, 332 wim 343.

[ToTpebnsieMblii TOK HE MPEBBIMIACT 2 MA, MO3TOMY JHOOOr0 MCTOYHHKA
XBaTUT Ha HECKOJIBKO JIECATKOB YaCOB PaOOTHI.



Karymiku L1 u L2 MOXHO HAMOTaTh Ha IJIOCKOM WJIM KPYTJIOM CTEPKHE U3
dbepputa mapku 600HH. Karymka L1 mgomkna comepxkats 100-150 BuTKOB
nposoaa [IDJIIO, IT3JI unu I19B auamerpom 0,1-0,12 mm, katymka L2 - 15-20
BUTKOB Takoro ke mpoBoja. C 3TUMHU JaHHBIMU NPUEMHUK OYyIeT NPUHUMATh
MECTHBIE WJIA MOIIHBIE yIAJIEHHBIE PAJUOCTAHLINUH JIMHHOBOJHOBOIO JIHAMA30HA.
Ecnu xe B BameM palioHe Jydllle CIBIIIHBI CTAHIMU CPEIHEBOIHOBOTO AUAIa30Ha,
CJIelyeT YMEHBIIIUTh YUCIO BUTKOB O0OOMX KaTyIIIEK.

Hpoccenn HamarblBalOT Ha Koiblax u3 ¢eppura 600HH nHapyxHBIM
JMaMETPOM 8 MM U BHYTPEHHUM 5 MM - Ka)XIbli U3 HUX coAepKUT 10 200 BUTKOB
TaKOr0 K€ MPOBOJIA, UTO U JJIs KaTylIEK.

Tpansucropslr MoxHO B3sATh THma [1401-11403, 11416 c xo3ddunrentom
nepenayu Toka (koddduimentom ycuieHus) He menee 50. J[Moabr MOryT OBITh
mo6bie u3 cepuit 2 unum J19. IlocTosiHHBIE KOHAEHCATOPBI U PE3UCTOPHI JIHOOOTO
tuna. [lepeMeHHbII KOHAEHCATOp (UM HACTPAUBAIOTCS HA PaJUOCTAHIUU) JOJDKEH
ObITh MasiorabapuTHbIM, ¢ Haubombie Eémkocteio 350-400 nd. I[onoBHbIE
tenedonsl - TOH-1 wim TOH-2.

Jleranu npu€MHUKA MOXHO DPa3MECTHTh B MOJAXOMASIIEM IO radapuram
kopnyce. Ilpu MoOHTaxke aeTtasield Ha IIaT€ HY>KHO IIOMHHUTb O BO3MOYKHOCTH
camMoBO30yXJeHUsI NpUEMHUKA. YTOOBI MCKIIOYUTH €€, BBICOKOYACTOTHBIE
JIPOCCENH CIEAyeT pacnojiaraTb BO3MOYKHO JAJIbIIE IPYr OT APyra U OT KOHTypa
MAarHUTHOW aHTEHHBI.

Hacrpoiika npuéMHHKa CBOJUTCA K MPOBEPKE U YCTAHOBKE PeKUMa PabOThI
Tpan3uctopoB. [loHamoburcss muinamnepMerp Ha TOK 1-2 MA. Bnauane ero
BKJIIOYAIOT B paspblB BEPXHETO MO cxeMe BwIBOAs npoccens [p2. Crpenka
MHIJUTHAMIIEpMETpa JOJbKHA moka3aTth Tok 0,8-1 MA. YcraHoBUTH Takod TOK
MOXHO moabopoM pesuctopa R2. Tak e MpoBEpSIIOT U NPU HEOOXOJIUMOCTH
yCTaHaBIMBaIOT 1o00poM pe3ucropa R1 Tok komiekropa tpansuctopa T1.

ITocne aToro koHaeHcaTopoM nepeMeHHol EMKOCTH C1 MOKHO MOMBITAThCS
HAaCTPOMUTHCS Ha paguocTtaHuuio. Hambonbliel rpoMKOCTH Tepefadyd HETPYIHO
no0UThCst 0oJiee TOUYHOM OpHEeHTAIMEel MATHUTHOM aHTEHHBI (MIOBOPOTOM KOpITyca
NpUEMHHKA) OTHOCUTENIBHO PaJOCTaHIUH.

KOHBEPTEP

BonpmMHCTBO ~ MajorabapuTHBIX  MPOMBIIUICHHBIX  TPAH3UCTOPHBIX
paauONpPUEMHUKOB  paccuMTaHbl Ha  pabOTy B JUIMHHOBOJHOBOM U
CPEIHEBOJHOBOM jAuana3oHax. X MOXHO MPUCIIOCOOUTH U ISl TpUéMa CTaHIIUI
KOPOTKOBOJIHOBOTO /IMaa30Ha, MOCTPOUB HECIOXKHYIO MPUCTABKY - KOHBEPTED.

CnoBo «KOHBEPTEP» JATUHCKOTO IIPOUCXOXKICHHUS, O3HaYyaeT
«TIpeBpallaThy, «IpeodpazoBbiBaTh». [IpuHIMI pabOThl KOHBEpPTEPAa CXOXK C
IPUHLIAIIOM paboThI IPeoOpa3oBaTeIsl YaCTOTHI CYNEPreTepOIUHHOIO MPUEMHHKA.
OH TaKke HMMEET CMECUTEIb, T'€TEPOJAMH, BXOJHOM W BBIXOJHON KOHTYpBI.
[IpomexyTOUHas 4acTOTa KOHBEPTEpPA MHAS - OHA COOTBETCTBYET YACTOTE OJIHOTO
U3 YYacTKOB Juama3oHa npuéMHuKa. OOBIYHO A 3TUX LENed NPUHUMAIOT
yactory 1,2 MI'l, KoTOpast COOTBETCTBYET AJIMHE BOJIHBI 250 M B CPEJHEBOTHOBOM



Jana3oHe.

Koungeptep MO3BOJISIET MPUHUMATh HE BCE paanoCTaHIIUU
KOPOTKOBOJIHOBOTO  JHMana3oHa, IOTOMY 4YTO MOXET paboTarh JUIIb B
omnpenenéHHon noioce yactot. K mpumepy, Han KoHBepTep (pHUC. 2) pacCUUTaH Ha
paboty B nuamazone 25 M. [Ipuuém HUKaKUX DJIEKTPUUYECKUX COCIMHEHUN MEXKIY
HUM U NPUEMHHUKOM JeNaTh HE TPeOyeTcs, JOCTATOYHO PACIIOJIOXKUTH KOHBEPTEP
PAIOM C IPUEMHUKOM.
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Cursasn paguoCTaHIMHA, HA YacTOTYy KOTOPOM HACTPOEH BXOJHOW KOHTYP
L1C2, uyepe3 karymky cBsizu L2 u kongeHcatop C3 moctymaer Ha 0azy
Tpan3uctopa T1 cmecurenbHOoro kackaga. CHUrHan rerepoarHa MOMAETCA B
SMUTTEPHYIO LEMb 3TOr0 TpaH3UCTOpa uepe3 Karymky L4, WHIyKTUBHO
CBS3aHHYIO C KOHTYPOM retepoanHa. KoHTyp B KOJUIEKTOPHOM LENU TPaH3UCTOPa,
coctosimer u3 Katymkd L3 um e€ coOCTBEHHOM EMKOCTH, BBIJICISICT CHUTHAJ
MPOMEXKYTOUYHOM 4YacTOThbl, KOTOPBI M YyJaBJIMBA€T MAarHuUTHas aHTEHHa
IPUEMHHKA.

KonebatenbHplii  KOHTYp TeTepoaMHa O00pa3yroT KaTymka LS wu
noactpoeunbli  koHaeHcatop C5. Kongencarop C6, BKIIOYEHHBI MEXIY
KOJUIEKTOPOM U SMHUTTEPOM TpaH3uctopa T2, co3maeT NoJ0XKUTENbHYI0 O0paTHYIO
CBS3b, HEOOXOIUMYIO ISl BO30YKJIeHUs retepoauHa. HeoOxonumoe HampsikeHue
cMenleHusl Ha 0a3ze TpaH3ucTtopa cHuMaercs c¢ nenutenss R2R3. Takoi cnocob
MO/aYM HaNpsHKEHUS CMENIEHUS! MOBBIIIAET YCTOWYMBOCTH PAOOTHI TeTEpOarHA
Ipy M3MEHEHUU OKpyxaromeid Ttemneparypsl. Ilo BbicOokoM uactoTe 0a3a
COoeIMHEHa ¢ 0OIIMM MPOBOJIOM Yyepe3 KoHaeHcaTop C4.

Jnis xopoiieit paboThl KOHBEPTEPA B HEM JIOJKHBI MCIOJIB30BATHCS TOJIBKO
BBICOKOYACTOTHBIE TpaH3UCTOphL, Hampumep, [1402, TI1403, I1416, 11417 c
koadumrenTom nepegaun Toka He menee 40.

Karymkn nHIyKTUBHOCTH HamaTeiBaroT npoogom [I19B-1 0,1 Ha kapkacax
U3 W30JSUMOHHOTO Marepuaia JIMaMeTpoM 7 MM M BbICOTOM 18 MM ¢
MOJICTPOCYHBIMU (HEPPUTOBBIMU CEPACYHUKAMHU. Y CaMOro OCHOBAHMSI OJJHOTO W3
KapKacoB HamaThIBalOT KaTymky L1 (9 BuTkOB), a orcTymns oT He€ Ha 1-2 Mw,
karymky L2 (2 BuTka). BUTKM KaTyllek 3akperuisiioT HUTKAMH WIH KJIEEM.
NuayktuBHOCT KaTymiku L1 qomkHa ObiTh 4,2 MKI'H (OATOHSIIOT MOACTPOEUYHBIM



CEPACYHUKOM).

AHQJIOTMYHO HAaMaThIBAIOT M KaTymku rerepoaumHa. Karymka LS,
HAMOTaHHasi y OCHOBaHUSl Kapkaca, JoJDKHA cojepkath 11 ButrkoB (eé
WHIYKTUBHOCTH 3,3 MKI'H Takke MOJrOHSIIOT MOJCTPOCYHBIM CEpACUHUKOM), a L4
- 3 Butka. Karymky L3 HaMmarbiBaloT Ha IUJIOCKOM (EPpPUTOBOM CTEpIKHE
pa3mepamu 125x16x4 mm. Ona pomxHa coaepxarb 80 BuTKOB nposoaa [13JIIO
0,1-0,2, ynO>KE€HHBIX Ha CTEP>KEHb BUTOK K BUTKY.

[Toactpoeunsie konaeHcaTopel C2, C5 - KIIK-1, konnencaropst C3 u C4 -
KAC wm npyrue wmanorabaputeie EmMKOcThio 3300-6800 nd. OcrtanpHbie
koHaeHcatopbl MoryT ObITh THIIa KTK, KTM.

HcTtounuk nurtanus - 6atapes «Kpona» mwiu akkymynstopHast 6atapest 7/1-
0,1. B mpuHuuIie KOHBEpTEp MOXXHO MUTATh U OT Oaraped MPUEMHHUKA, B ITOM
ciiydae rabapuThl KOHBepTepa OyAyT 3HAUUTEIbHO MEHBIIE.

AHTeHHON AH] KOHBepTepa CIIyKUT OTPE30K MNpoBoja IiauHOM 1-1,5 M.
Ecnu xe KOHBepTep ynacTcs pa3MeCTUTh BHYTPU KOpIlyca NMPUEMHHUKA, MOKHO
UCIIOJIb30BaTh BBIIBYKHYIO TEJIECKONMUYECKYIO0 aHTEHHY (€€ HETPYAHO IPUKPEIUTh
K KOPIYCY METaNINYECKUMU CKOOKaMH).

JleTann KOHBEpTEpa MOXKHO PpAaCIIOJOXKUTh HA IUIATE W3 H30JISIIUOHHOIO
MaTepuaia Tak, Kak Ioka3aHo Ha pucyHke 3. Ilmockuit ¢peppuToBBIl CTEPKEHD C
HaMOTaHHOW Ha HEM KaTylmkou L3 pa3MemaroT psaom ¢ IIaTou.

3

HanaxuBanve KOHBepTepa HAYMHAIOT C MPOBEPKH MOHTaKa W WU3MEPCHHS
TOKOB B KOJUIGKTOPHBIX IICIMSAX TPAH3UCTOPOB. TOK B IIEMH KOJUIEKTOpa
Tpan3uctopa T2 (paBubeii 1-1,2 MA), ycranaBiuBaroT moadopoM pesucrtopa R2,
KOoJuTeKTOpHBIN ToK Tpan3uctopa T1 (0,8-1 MA) - mogbopom pesuctopa R1. 3atem
Kk 0a3e Tpanzucropa T1 depe3 xkoHmeHcarop éMkocThio 10-15 md® moakimrogaror
HapykHyto anTeHHy. Konnencarop C3 BpemeHHO OTKIII04YatoT OT 6a3bl. KoHBepTep
CO CTOPOHBI KaTymKu L3 BIJIOTHYIO TOJHOCAT K MATHUTHON aHTEHHE MPUEMHUKA,
HAaCTPOEHHOTO Ha JuHYy BoJHBI 250 M (wactota 1,2 MI'n), u, Bpamas oTBEPTKON
U3 HW3OJSUMOHHOTO MaTepuana (TEKCTOJUT, OPICTEKJIO) POTOp MOJCTPOECUHOTO
KoHJeHcaTopa C5, noOuBaroTCs mpuémMa CUTHAJIOB paauocTaHiui. Eciu Tonbko
MOJICTPOCYHBIM KOHJIEHCATOPOM JTOTO CJeNaTh He YHaéTcsi, TO HU3MEHSIOT



WHJIYKTUBHOCTh KAaTYyIIKA TETepOAMHA MOJCTPOCUHBIM CEPICUHUKOM  HWIIU
napajuieiIbHO  TMOJCTPOCUYHOMY  KOHJIEGHCATOPY  IMOJKIIOYAIOT  IMOCTOSHHBIN
éMkocThio 10-15 nd.

[Tocre 3TOro BOCCTaHABIMBAIOT COEAMHEHHE KOHJeHcaTopa C3 c¢ 0azoi
Tpan3ucropa T1, aHTEHHY NOAKIIIOYAIOT K THe3ny AHI, HacTpauBarOT NPUEMHUK
Ha CJa0OCBIIIMMYIO PaJUOCTAaHLIMIO IOACTPOCYHBIM KoHAeHcatopoM C2 u
CeplIeYHUKOM KaTymkud L1 BXOIHOro KOHTypa JOOMBAKOTCS MaKCHMaJIbHOMN
IPOMKOCTH CUTHAQJIOB JTOW CTaHUMU. B cilyduae HEOOXOAMMOCTH MOKHO
NOJKIIOYUTh TOCTOSIHHBI KOHAEHCATOp NapajUiesbHO mnoacTpoeuHomy C2.
MHora NoBBICUTh TPOMKOCTh yJIa€TCs MOAKIIOYEHUEM MMapauIesIbHO KaTyuike L3
KOHJIEHCATOpa, EMKOCTh KOTOPOT'0 MOAOHUPAIOT SKCIIEPUMEHTAIBHO.

[TEPETOBOPHOE VCTPOMCTBO

OHo cobOpano Ha wanomymsmux TpaHsuctopax MII396 (puc. 4),
o0NaaroNMX CpPaBHUTEIBHO BBICOKMM  KOI(POUIIMEHTOM TMepefayd  TOoKa.
YCTpoiicTBO MOXKHO TPUMEHUTh JJIS  CBSI3M  MEXKAY JBYMSI IyHKTaMH,
PacroJIOKEHHBIMU Ha PACCTOSIHUM HECKOJBKUX COTeH MeTpoB. [Ipuuém B kaxmaom
MYHKTE JTOJDKHO OBITH YCTAHOBJICHO IO YCUIIUTENIO, COETMHEHHOMY Yepe3 3a’KUMBbI

A n b n1ByXnpOoBOJHOM JTUHUEN CBSI3H C YCUIIUTEIIEM IPYroro IyHKTAa.
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PaccmoTpum paboTy meperoBopHoro yctpoicTBa. McxomHoe mosioxeHue
nepekioyatens Bla nokazano Ha cxeme. [Ipu aTom Oatapes muTaHusi OTKIIOYEHA
OT ycunutens, a rojioBHou tenedgor Tdl nmoakmrouéH (depe3 KOHTAKTHI CEKIMU
BlB nepexitouarens) K JUHUUA CBSI3M. TOUHO Tak K€ MOAKIIOUEH K JMHUU U
Tene(OH NeperoBOPHOro YCTPOMCTBA HA APYTOM ITYHKTE CBS3H.

Jlyist BeI30Ba a0OHEHTA HAJIO HECKOJIBKO pa3 MOAPSAI HaxaTh KHOMKY KHI.
[Tpu kaxxmom Haxkatuu Oatapes b1 OyaeT moaKIIOYaThCs K JIMHHUH, U B TeleoHax
00OMX TEPErOBOPHBIX YCTPOMCTB TMOSBATCA 3BYKH, HAIOMUHAIONIME IIETYKH.
VYcnbimaB ux, aOOHEHT JOMKEH HaXaThb KHOINKY Ha CBOEM YCTPOMCTBE,
NOATBEpPKIAasi TOTOBHOCTh BecTH pasroBop. Ilocine »sToro mnepexiroyarennb
nepeBoasT B nosioxxkenue «llepegaua». [Ipu 3TOM nutaHue Ha yCUIUTEINb MOAACTCS



yepe3 cekuuio B la, tenedpon TPl moaxmrodaercs Ko BXOAY YCHIIUTENS 4epes
cekuuio BIB, a BbIXOJ ycunuTensl coeAuHsieTcs depe3 cekuuio B16 ¢ nunHuei
cBs3u. TenmedhoH B ITOM clydyae HCIONB3YEeTCS KaK MHUKPOPOH. 3aKOHYHB
COOOIIIeHHEe, OmepaTop MEPEeBOJIUT MepeKiIoyaTesb B mojiokeHue «[lpuém» u
ciymiaeT abOHEHTa.

Tenepon Tdl - omauH wusnydarenb TOJNOBHBIX TeneponoB TOH-2.
Kongencartopsl tuna K50-3 unu K50-6 Ha HOMUHAIIBHOE HANPS’KEHUE HE MEHEE
6B. Ilepexmtouarens Bl ABMKKOBBIN, OT TpaH3UCTOPHOTO NpuE€MHHKA «COKOID).
Knonka Kul moxer ObITh camofenbHas, U3TOTOBJICHHAS U3 JIBYX MPYXUHSIINX
MOJIOCOK JIATYHHU.

Jletanu IEpEeroBOPHOTO YCTPOMCTBA MOXKHO Pa3MECTUTh B KOpITyce
MajorabaputHoro npuémMHuka (puc. 5). CBepxy B KOpIyC€ BBINMIABAIOT
OTBEpCTHUs TOA TelePOH U KHOMKY, a Ha Y3KOH OOKOBOHM CTEHKE - MOJ| 3a)KUMBbI
JIMHUY CBS3M. [leTanu yCuiuTelss MOHTUPYIOT Ha IJIAaTE U3 TE€THHAKCA, HA HEW ke
YKpeIsitoT W nepexkmodarens  Bl.  IIpenBapurensHO — mepekirovaTesib
N0pabaThIBAIOT - CHUMAIOT 110 OJTHOMY MOJIBU’)KHOMY M HEMOJBUKHOMY KOHTAKTY C
KOKJIOTO Kpas W CBEPJAAT Ha Kpasx oTBepcThs auameTpoM 2,5-3 mMM. B a3t
OTBEPCTHsI BCTABIAIOT BUHTHI M 3aKPEIUBIIOT MEPEKIIOYATENb HA IUIATE TalKaMU.
[Tocne 3TOro B OOKOBOM CTEHKE KOpIlyca BBIMWIMBAIOT OTBEPCTHE IOJA PYUKY
NEPEKIIIOYATENS, a 3aTEM CBEPJIAT OTBEPCTHS IS KPEILJIEHUS TUIATHI.

Jlns  mpoBepku  pabOTOCHOCOOHOCTH  MEPErOBOPHOTO  yCTPOMCTBA
nepekiatouarenb Bl ycraHaBnuBaroT B mojiokeHHe «[Ipuém» M HECKOJIbKO pa3s
HaKMMAIOT KHOMKY. B TenmedoHe MOJKHBI MPOCIYIIUBATHCS 3BYKOBBIC IICTUKH.
Jlayiee MOAKITIOYAIOT K 3a)KMMaM BTOPOH TeeOoH M, YCTAaHOBHB MEPEKITIOYATEh B
nosiocxkenue «Ilepenada», roBopsT mepen TeneoOHOM NEPErOBOPHOTO YCTPONCTBA.
Ecin ommOoK B MOHTa)ke HET, Pa3roBOP JOJKEH OBITh OTYETIMBO CIBIIICH BO
BTOPOM TeJe(oHe.

I'EHEPATOP-ITPOBHUK

UtoObl OBICTPO TPOBEPUTH PAOOTOCIIOCOOHOCTH COOPAHHOTO YCHUIIUTENS



Nnu paguonpuéMHUKA, JOCTATOYHO HWMETh MpOCTOi reHeparop (puc. 6).
[TooyepénHo Kacasch €ro IIymaMH Pa3IMYHbIX TOYEK MPOBEPSIEMOTO YCTPOMCTBA,
HAOIOIAI0T 32 MPOXOXKACHUEM CHTHAlIa Yepe3 pasludHble KacKaJbl U HAXOJIAT
TOT, KOTOPBIA NaéT ciaboe yCWIeHHEe WM He paboTaeT coBceM. [IpoBepky BemayT
OT BBIXOJHOTO KacKajia K BXOJTHOMY.

Ham npoOGHUK BbIpaOaThIBa€T MNPSIMOYTOJIbHBIE HUMITYJIbChI, COJEpMKAIIUE
00JBIII0E KOJUYECTBO FapMOHUK (KOJI€OaHU ¢ 4aCTOTON, KpaTHOM OCHOBHOM), UTO
MO3BOJISIET MOJB30BaThCA WM Kak JUIsi MPOBEPKU MPEAOKOHEYHBIX U BXOJIHBIX
KAaCKaJIOB HU3KOUYACTOTHBIX YCUJIUTENbHBIX KOHCTPYKLHH, TaK W JJIsl TMPOBEPKHU
BBICOKOYACTOTHBIX KACKaJIOB: YCUJIUTENIEH MPOMEKYTOUHOM U BBICOKOW YaCTOTHI,
reTepoIMHOB, IpeoOpazoBaTeieil.

YacToTy OCHOBHBIX KOJIEOAaHUH TeHepaTopa-NMpOOHHKA MOKHO H3MEHSTh
éMKoCThi0 KOoHAeHcaropa Cl: ¢ yBennMyeHHEM EMKOCTH 4acTOTa MOHMMKAETCA. A
U3MEHEHUEM COMPOTUBIICHUN PE3UCTOPOB BIUSIOT Ha ()OPMY BBIXOJIHOTO CUTHAJIA!
YBEIIMYEHUEM COIPOTUBJIEHUS pe3uctopa R2 u ymensiiennem R3 HerpyaHo
TOOUTHCSI CHHYCOMIAJIBHBIX KOJICOaHUI HA BBIXOJIC M MPEBPATUTH TaKUM 00pa3oM
MPOOHUK B 3BYKOBOM T€HEPATOP ¢ GUKCUPOBAHHOM HACTPOMKON HA OJHY YACTOTY.
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TpaH3ucTOpbl MOXKHO NPUMEHUTHh JIIOObIe u3 cepuit MII39-MII42.
HcTo4yHMK MUTaHUA - OJUH 31eMeHT 332 wiau manorabapuTHbIi akkymyssitop Jl-



0,1, 1-0,07, 1O-0,06. ITorpebnsiembiii MPOOHUKOM TOK IMO3BOJSET MOJIB30BATHCS
110T0OHBIM MCTOYHHKOM JECATKH 4acoB. JleTaan mpoOHHKAa MOXHO Pa3MECTHTh B
JF000M TOIXOJAIIEM KOPIYCe HJIM IPOCTO CMOHTHPOBATh Ha miate (puc. 7) u3
U30JIAIIMOHHOrO0 Martepuana. Jljis MOAKIIOUEHHs MPOOHHKA K IMPOBEpSIEMOi
KOHCTPYKIIMH BBIBEIUTC THOKHEC MPOBOAHHKH B H3OJSLHMH: OJUH - C 3aKHMOM
«KPOKOJIWI», JIPYrOM - C METAJUIMYCCKUM IIyIIOM Ha KOHIIE. 3aXHUM OyaeTe
MOJKII0YaTh K IIAaCCH WM OOINEeMy IIPOBOAY IIPOBEPSEMOM KOHCTPYKIIMH, a
IIYTIOM (MM MOYET OBITh TOJICTas IIBEHHAs UTJIa) MPUKACATHCSA K HY)KHBIM TOYKaM
KacKaJI0B.

ABTOMAT-PEI'YJIATOP TEMIIEPATYPBI BOJIbl B AKBAPUYME

Pa3HpiMM cioco0amMu MOKHO MOAJIEPKUBATh MOCTOSHHYIO TEMIIEPATypy B
akBapuyme. Eciau, K mpuMepy, €CTb PTYTHbIA KOHTAaKTHBIA TEPMOMETP U
AIIEKTPOMArHUTHOE peJe, TO aBTOMAT MOMJIEPXKAHUS HYKHOW TEeMIEpaTypbl B
aKBapuyMe MOKHO cOOpaTh IO CXeMe, MPUBEAEHHOIN Ha PUCYHKE 8.
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KoHTakTHBII TEpMOMETp BKIIIOUEH B LIECNb CMelleHus TpaH3uctopa T1. B
UCXOJJHOM COCTOSIHUM, KOIJa KOHTAaKThl TEPMOMETpa HE 3aMKHYThI, 00a
TPaH3UCTOPA 3aKPbIThl, W HANpSHKEHWE Ha HarpeBaTeidb (OH, €CTECTBEHHO,
HaXOJUTCS B aKBapUyMe) MOJAETCS Yepe3 HOPMAJIbHO 3aMKHYThle KOHTakKThl P1.1
penie P1. Korna temnepaTtypa BoAbl B aKBapuyMe JOCTUTAET 3aJJaHHOTO 3HAYCHUS,
KOHTaKTbl TEPMOMETpA, 3aMbIKasiCh, MOAKIOYalOT pe3uctop RI1  k 0aze
Tpan3ucropa T1 u oTkpsiBatoT ero. OTkpbiBaeTcst U TpaH3zuctop T2, cpabarbiBaet
pene Pl u pa3mbikatomumucss koHtaktamu P1.1 oTkimrowaer HarpeBatens. [lpu
NOHW)KEHUHM TEMIEPATYpbl BOJBI KOHTAaKThl TEPMOMETPA Pa3MBIKAIOTCS U pEIle
OTILYCKA€ET, MOAKI0Yasi HarpeBaresb K CETH.

UtoOsl mpenoxpaHuTh TpaH3uctop T2 oT mpoOosi, mapamieabHO 0OMOTKE
pene Brmou€H auoxn [1, racammit OJ[C caMOMHAYKUIMHM TpPU 3aKpbIBAHUU
TpPaH3UCTOPA.

Tpanzuctop T1 moxer OwiTh cepuit MII39-MI142 ¢ m0ObIM OyKBEHHBIM
uHJeKkcoM, a Tpanzuctop T2 - [1201-11203, I1213-11217. Pene tuna PKH (macnopt
PC4.503.125) wnu npyroe, cpabaTtbeiBaroriee npu Toke 25-30 MA U HanpsHKEHUU He
6onee 12 B.

B kawectBe TpaHchopmaropa  NUTaHUS  MOXHO  HCHOJB30BaTh



yauduiupoBanubiii Tpancpopmarop TBK-110JIM-K (Beixoano#t tpanchopmarop
KaJIpOBOM pa3BEPTKU TEJIEBU30pa) WM CaMOJIENIbHBIN. JlaHHbBIE CcamMOJIeIBLHOTO
TpaHchopMaTopa: MarHUTONPOBOJ] C TUIOMIAbI0 CEUCHHUS CPEIHEr0 CTEpXKHS 4-5
cm2, oomotka I - 3000 ButkoB (mns cetu 127 B - 1730 ButkoB) npoBoaa [19B-1
0,1-0,12, oomortka II - 165 ButkoB nposoja [19B-1 0,2-0,25.

[IpucTtynas Kk HaJa)KUBAHUIO KOHCTPYKIMH, THE3AA pazbéma III1 3aMbikaroT
MPOBOJIOYHON Tiepemblukoi. Ecnu pene He cpalaThIBaeT, 3aMbIKAIOT BBIBOJbI
IMUTTEPA U KoJUIeKTopa Tpan3uctopa T1 u mogbopom pesuctopa R3 nobuBarorcs
HaJEXHOro cpabaTeiBaHus peiie. [locie ynanenns o0enx nepeMpIuek pese J0HKHO
OTILYyCTUTb, a IPY MOBTOPHOM 3aMbIKaHMH THE3[ pazbéma LIl cHoBa cpaboTaTs.
Ecnu pene He cpabaThiBaeT W B 3TOM ciyyae, mojdupaioT pesuctop R1 wmm
3amMeHA0T TpaH3uctop T1 apyrum, ¢ OOJABIIMM CTaTHUYECKUM KOAGUITMEHTOM
nepe1ayn ToKa.

METPOHOM MYV3bIKAHTA

[IpocToil >MEKTPOHHBI METPOHOM HETPYAHO COOpaTh U3 HECKOJbKHX
netanelt (puc. 9). Ero ocHOBY cocTaBisieT reHepaTtop Hu3kon yactotel. Konebanus
BO3HUKAIOT H3-3a TMOJIOXKHUTEIBHOM O0OpaTHOW CBA3M MEXIYy KacKaJlaMu,
HaIpsDKEHUE KOTOpo# noaaetcst yepe3 konaeHcaTop Cl. Yacrtora reHepupyeMbIxX
KOJIEOAHWI 3aBUCUT OT EMKOCTHM KOHJIEHCATOpa W CYMMAapHOI'O CONPOTHBIICHUS
pesuctopos R1, R2.
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Tpanzuctop T1 crpykTypsl n-p-n Bo3bmutTe TUma MII37A, MIIIOIA, a
tpanzuctop T2 - MII39-MII42 wnu nApyrol HU3KOYACTOTHBIA TPAH3UCTOP
CTPYKTYpBI p-N-p ¢ koapunmentom nepenayun Toka 25-30.

[lepeMeHHBII pe3UCTOpP MOXKET ObITh JIIOOOTO TUIAa cOnmpoTuBIeHUEM 220-
470 xOwm, pesuctop R2 - tuma MIJIT, BC. JInHaMHYECKYIO TOJIOBKY BO3BMUTE
MOIIHOCThIO 1 BT u comporuBienreM 3ByKoBoM Karymku 5-6 Om (Hampumep,
ITA-18, 1T'[1-28). IIutate MeTpoHOM MOXeTe oT Oatapen «KpoHa», HO Jdydiinii
BapUaHT - JIBE MOCIea0BaTelIbHO coeauHEHHbIe Oatapeu 3336J1. Brikiatouarens



MTUTAHUS JTFOO00M.

Jletanu METpOHOMA MOXETE CMOHTHPOBATh HA H3OJSAIMOHHOW IJIaTe H
yKpenuTh €€ B QyTisipe, B KOTOPOM CTOUT JUHAMUYecKas rosoBka. Ha nuieByro
naHedab QyTiaspa BbIBEIUTE PYUYKY IEPEMEHHOIO PE3UCTOpa M BBIKIIOYATEINb
MUTaHUS.

Yactory yAapoB METPOHOMA MOXKHO pPEryjJupoBaTh IE€PEMEHHBIM
pesucropoM ot 20 g0 300 B MuHYTY. I'pOMKOCTH yJapOB HE PETyJIUpYyeTCS M
MOXET OKa3aThCsA WU3NMIIHEH, MEIIAaIolIed UCTIONHEHUIO Menoau. B aTom ciydyae
MOXHO YMEHBIIUTh HanpspkeHue nutanus 110 4,5 B, HO ogHOBpeMeHHO TpUAETCS
yBENUYUTh EMKOCTh KoHAeHcaTopa Cl o 25 Mk®D, a CONMpPOTUBICEHUE PE3UCTOPA
R1 no 470-680 kOwm.

DJIEKTPOHHBIN MY3BIKAJIBHBI MTHCTPYMEHT

[IpeoOpazoBaB HEMHOr0 MPEABIAYIIYIO CXEMy, MOXKETe coOparTh
MPOCTEUIIUN DIIEKTPOHHBIN 3JIEKTPOMY3bIKAIbHBIM HHCTpyMEHT (puc. 10). O
paccuuTaH Ha HCIOJHEHUE HECIIOXKHBIX MEJIOAWMUA U, MO CYTH JeJa, SBJISAETCS
MY3BIKQJIBHOM UTPYLIKOM.
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Yactora xosiebanuii renepaTopa OnpeaeseTcss CONPOTUBICHUEM OHOTO U3
nojcTpoeuHbix pe3uctopoB R1-R8, Bkmtouaembix kHomkamu Kul-KHS, wu
émkocthio KoHaeHcatopa Cl wimm C2. C konaencatopoMm Cl (3ambIkaromiuit
KOHTAKT Tepekittoyatess Bl HaxoauTces B BEpXHEM MOJIOKEHHUH 110 CXEME) YacToTa
reHeparopa COOTBETCTBYET 3BYKOBBIM YAacTOTaM I[E€PBOM  OKTaBbl, a C
KoHJieHcaTopoM C2 (3aMBIKAIOIINI KOHTAKT MEPEKIIIoYaTelis epeBei€H B HUKHEE
MOJIOKEHHUE) - BTOPOU OKTAaBBHI.

Menoauio «HaOUparOT», MOOYEPENHO HAKUMAsE COOTBETCTBYIOIIUE KHOMKH.
A ecnu TOmbITaThCS B3SITh AKKOPJ, Ha)KaB OJHOBPEMEHHO HECKOJIBKO KHOMOK?
Huyero He momyuuTcs - 3ByK OyAeT TOJIBKO OJHOW TOHAIBHOCTH. [Ipenmonoxum,
HaxkaTbl ogHOBpeMeHHO kHonku Ku7, Ku6, Ku5. B aTom ciyuae nociienoBatesibHO
c pesuctopom R9 B menu 0a3pl Tpamsuctopa T1 oOkaxyTcs BKIIOYEHHBIMH
napajuieIbHO coequHEHHBIE pe3ucTopbl R5-R7. O61miee conpoTuBieHUe 3TON 1IeTn
U ONpeneiauT dYacToTy KoneOaHuii reHeparopa. Kak Bbl BuAHWTE, HHOTAA
OJTHOBPEMEHHBIM Ha)KaTHEM HECKOJIBKUX KHOTIOK MOYKHO JOOMBATHCS HECKOJIBKO
WHOM TOHAJIBHOCTH 3BYKa, YTO PACIIUPSAET BO3MOKHOCTH HHCTPYMEHTA.



Tpansucrop T1 wmoxer Obite THma MII38, MII38A wumm apyroit
AQHAJIOTUYHBIA TPAH3UCTOpP CTPYKTYypbl n-p-n. Bmecto Tpan3zucropa I[1217b
momouaér I1217A, I1214A, 11214b, 11214I° ¢ MakcuMaiabHO BO3MOKHBIM
ko3 urmenTom nepenaun Toka, Ho He MeHee 50. [loncrpoeunsie pesuctopsl CII-
1 wnu npyrue, pesucrop R9 tuna MJIT, BC. Jlunamudeckasi roloBKa MOKET ObITh
TaKoOM K€, UTO U B METPOHOME.

Hacrtpolika opraHa cBOAMTCS K YCTAHOBKE JBHXKKOB IOJICTPOEYHBIX
PE3UCTOPOB I IOJYyYEHHUS COOTBETCTBYIOLIErO TOHA. B KadecTBE ATalOHHBIX
MY3bIKaJIbHBIX UHCTPYMEHTOB 37I€Ch MOTYT OBITh MCIIOJIb30BaHbl POSIb, TUAHUHO,
akkopneoH. CHauana, HaxxkaB kHonky KHS, mogbopom compoTHBIEHUS pe3nucTopa
R8 HacTpanBarOT reHepaTop Ha YaCTOTY MEPBOTO UCXOTHOTO TOHA - «JI0» WJTH «JISD»
MEepBOM OKTaBbl (3Ta KHOMKA JIOJHKHA ObITh, €CTECTBEHHO, HA JIEBOM CO CTOPOHBI
My3bIKaHTa KOHIE KJIaBHAaTyphl). 3aTeM HaXxuMmaroT KHonKy KH7 u moactpoiikoi
pesuctopa R7 nobuBarorcst 3ByyaHus CIEIYIOMIETO TOHA - «pe» (WU «CHU») U T. 1.
Ecnu conpoTuBieHusi Kakoro-To pe3ucropa OyAeT HEeIOCTATOYHO IS MOTYYEHUs
HY)KHOW 4YacTOThl KoJIeOaHUW TeHepaTopa, IMOCJIENI0BATEIbHO C HHUM BKJIIOYAIOT
MOCTOSIHHBIA ~ PE3UCTOP TaKOTO COMPOTUBIEHHUS, YTOOBI HYyXHas YacToTa
MOJIy4aaach MPUMEPHO MPU CPEAHEM MOJIOKEHUU ABUKKA PE3UCTOPA.

JlaGopaTopHblii ucTOYHMK nuTanus u3 craporo "TC..."

BbIOpolIeHHbI  cTapblii  JIAMIIOBBIN ~ TEJIEBU30p, CceHYac  3pemulle
HepeakocTHoe. Pa3Butue KabenbHOrO  TENEBUACHHUS, C  OAHOBPEMEHHBIM
CHM)KEHHMEM 1I€H Ha HOBBIE OTEUYECTBEHHbBIE TEJIEBU30Pbl M YBEJIMYEHUEM
CTOMMOCTH PEMOHTa CTapbIX JIAMIIOBBIX, JI€JA€T PEMOHT CTaporo JamIOBOTO
TEJIEBU30pa HE BHITOJHBIM U HEHYKHBIM.

B namnoBbIx 4epHO-0enbIx TeneBu3opax tuma "2-ro kmacca" (YJIIIIT-59)
UCIIOJIb30BAIMCh MCTOYHUKHM TUTaHus Ha 0aze momHoro (180 wmm 200 Br)
cwioBoro, Tpanchopmatopa TC-180 wmu TC-200. OcoOGeHHOCTH ATOTO
TpaHchopMaTopa B CpaBHEHHH C TpaHC(HOPMATOPAMH I[BETHBIX TEIIEBHU30POB HIIU
yepHo-6enbix tumna "3-ro kiacca" '(VJIIIT-50) B Tom, 4TO y HEro Bce BTOPUYHBIE
O0OMOTKH, (PaKTUYECKU, HU3KOBOJIBTHBIC. A BBICOKHE HANPSHKCHUS, HEOOXOIMMbIC
JUTSl TIMTaHUST @HOJIOB JIAaMII JIOCTHTAIOTCS MOCJIEN0BATEILHBIM BKIIOYEHUEM ITHX
oOMoToK. K Tomy ke Bce BBIBO/IBI AKKYPaTHO MOJIIKUCAHBI, - YKa3aHO HAIPSKEHUE
U JJaXkKe AMaMeTp HAMOTOYHOIO MpoBojAa. Bce 3To Mo3BOIISIET JIeTKO pa3o0pathesi, B
TOM, 4YTO MOXHO  cAeilaTb Ha  0a3e  Takoro  TpaHchopmaropa.
Bossmem k mpumepy TC-200-2. OH comepX UT HAEBSITh BTOPUYHBIX OOMOTOK,
pa3MeIlIeHHbIX Ha JBYX Karymkax. OOMOTKM Ha OJHOM KaTyllIKe OTMEYEHbI
uuppamu 6e3 mwrpuxos (9-10), a Ha Bropoi - co mrpuxamu (9'-10"). Ha puc. 1
OpUBOIUTCS cxema TpaHchopmaropa. TpanchopmaTop JaeT OAHO HaIpsDKEHUE -
18V, detbipe HampsikeHust ~6,3V u yetbipe Hampspkenus ~58V. Bce oOMoTkKM
raJIbBAHUYECKU pa3BA3aHbl, MO3TOMY MOXHO cOOpaTh JAEBSATh MOCTOBBIX
BBITIPSIMUTENICH W TIOJNYYHUTHh ACBATHh TajJbBAHUYECKH PA3BA3aHHBIX IMOCTOSHHBIX
HaIPsDKEHUH, KOTOPbIE MOYXHO COEIHMHATh MEXKIY COOOH IMOCIENOBATEIBbHO Kak
"GaTapeiiku".



Nnu MOXHO COETUHUTH MEXIy c000il BTOpHYHBIE OOMOTKHM COOMIOast
dazupoBky. Ha pucyHke 2 mokazaH NpuMep TaKOTO COCIMHEHUS YTOOBI MOJYYUTh
JIBa IEPEMEHHBIX HamnpspkeHus o 12,6V u npa ol 16 V.
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A o0mme TOYKH COEIUHEHHS OOMOTOK MOXHO HCIOJb30BaTh IIPH
MOCTPOCHUU  JBYMNOJSAPHBIX  HMCTOYHMKOB KAk TOYKY  0OOmero  HyJs.
Bo3MoXHBI W Jpyrue BapuaHThl COCAMHEHHs. Takoil TpaHCHOPMATOp MOXKHO
UCIIOJIb30BaTh HE TOJIBKO KaK OCHOBY IS JaboparopHoro mcrounuka. TC-200 u
TC-180 ouenp nerko pazbuparotcsi (IMOCIE Pa3BUHUYMBAHUS CTSIKEK CEPIACYHHK
JIETKO pa3feiisieTCs Ha JIBE€ 4YacTHU) W, YAaJIUB BCE BTOPUYHBIE OOMOTKH MOXKHO
HaMOTaTh HOBbIC. OTIPEICTUTH YMCIIO BUTKOB ISl HOBOM OOMOTKH, MOYKHO, €CJIU B
MpoIlecce pa3MaThIBaHUSI CTapblXx OOMOTOK MOCYUTATh YMCJIO BHUTKOB OJIHOW M3
HU3KOBOJIbTHBIX OOMOTOK, a 3aTe€M pPa3JeuTh €r0 Ha HOMUHAJIBLHOE HaNpsHKEHUE
3TOM 0OMOTKH. Tak MOXHO y3HaTh, CKOJbLKO BUTKOB HY)XHO Ha 1V HampspkeHusl.
Hanpuwmep, nns TC-200-2 sto 3,5 Butka Ha 1 V. To ecTb, eciii Hy)KHa 0OMOTKa,



Harnpumep, Ha 36V, To yucio e€ BUTKOB OyaeT paBHO 3,5 x 36 = 126 BUTKOB.

MeTaytonckaresib - IPUCTABKA K PAANONPHEMHHKY

Jliist paGoThI TaHHOTO MeTaiouckarens norpedyerca FM paaronpueMHuk.
Mertaniouckarenb B 3TOM Cllydae BBICTYNAeT B KauecTBe mepenaruuka. Cxema
JIOBOJIGHO TIPOCTa B MOHTaXKE U TPeOyeT MUHUMAIILHBIX HACTPOCK.
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Meraionckaresib COCTOUT U3 JIBYX YaCTEM:

reHeparopa 3ByKOBBIX KOJIEOaHUM;

MaJIOMOIIIHOTO TIEPEAATUHKA.

I'eneparop koneGanuwii mpeacTaBisieT coOOW  MyJIbTUBHOpaTOp Ha
Tpan3uctopax VT1 m VT2. YacrtoTra maHHOTO I'eHEpaTtopa peryaupyercs ImyTeM
nondopa HomuHaoB koHaeHcatopoB C1 u C2 u conporunenuit R1-R4.

Curnan c re"Heparopa mocrynaet Ha 0a3y Tpanzuctopa VT3 Ha KOTOpoM
coOpaH TepelaTynK, B KOJUICKTOPHYIO II€Mb KOTOPOTrO BKJIOYEHA IMOMCKOBAs
KaTyIlKa.

Karymika uzrotaBnuBaercs u3z TB kabens nuamerpom ot 15 1o 25 cm. Ilpu
MONajaHud  METANTMYECKOro MpeaMeTa B 00JacTh JACHCTBHUS — KaTYIIKH,
MPOUCXOUT U3MEHEHHE YacTOThl MepelaTuuka. ITO U3MEHEHHUE U YJIaBIMBACTCS
FM npueMHUKOM.

[IpuemMHUK HacTpamBaeTCsi Ha 4YacTOTy INiepeAaTduKa, KOTopas Oyner B
npenenax 64-108 MIt. HeoOxonuMo HacTpoWTh €ro Tak 4YTOOBI €ro 4acToTa
HaxoJaujgach Ha CaMOM Kpalw TOJOCHl  mpomyckanus. Jlimsa — Oosbliieit
YYBCTBUTEIBHOCTH JIYYIlIE HMCIOJIb30BaTh MPUEMHUK C (DYHKIIMEH OTKIIOYEHUS
AITY (aBTOMaTHYECKOM MOACTPOUKHU YaCTOTHI).

MuUHHMATIOPHBIA METAJIOUCKATEIb
MuHUaTIOpHBIN METaIUIOMCKATeNb MOKHO cOOpaTh Ha OAHOM TPAH3UCTOPE.

CxeMa KOHCTPYKIIMU MpENICTaBIsieT cOO0M Pa3HOBUIHOCTh OJOKMHI-TEHEpPATOpPA.
Jatunk metaiouckatens - TpaHchopmarop T1, ykpemieHHbI Ha caMOM KOHIIE



MITaHTd. MarHuTtonpoBol 3TOro TpaHchopMaTopa HE 3aMKHYT, W IpHU
OpUOIMIKEHUH €ro K METaNIMYEeCKOMY IPEAMETY MEHSETCS HHIYKTUBHOCTH
ooMoTok. YacroTa koyieOaHMII TeHepaTropa TOXKE MEHSETCs, U B HayUIHHKax
IIOSABJIACTCS CUTHAJ IPYTOro TOHA.
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JUis Hamero MeTaJUIOUCKaTenass MOHAI00UTCs HEOOJBbIION BBIXOAHOM
TpaHcpopMaTop OT JHOO0ro JAMIIOBOTO MPUEMHHUKA, PaJUOJIbl WIM MarHUTO(OHA.
N3 cepaeunuka TpaHcpopmaTopa yJAIUTE€ BCE MPSMOYIOJbHBIE IJIACTHUHBI U
octaBbTe TOJIbKO [1I-00pa3Hbie.

Tpancpopmarop Tl  MOXHO  HM3roTOBUTH  camocToATenbHO. OH
HAMATBIBACTCA HA CEPACUHMKE cedeHueM 2 - 5 cm® u3 II1-00pasHBIX MIaCTHH.
[lepuunass obomotka coxepxkut 800-1000 ButkoB mposoma I12JI 0,1-0,12 ¢
OTBOJIOM OT cepeanHbl. Bropuunas oomotka umeet 100-200 ButkoB nposoja [12J1
nuamerpoM 0,25-0,4 mMm.

Tpanzuctop V1 HHM3KOYaCTOTHBIM, MamOMOIIHBIA U3 cepun MII39-MII42.
Hcrounuk nutanus - 0arapeiika 3336J1 unu «Pyoun».

Haymnnk B1 nro6oro tuna (TM-2, TM-4 u 1p.).

Bce nmeramu MOHTHPYIOTCSL B KOpITyCE M3 INIACTMACChl WM B JKECTSHOU
OaHKe, HaPUMeEp, U3-TIOJ JIEACHLIOB. DTOT KOPIIYC YKPEHUTE HA JEPEBIHHON WIIH
MeTaundeckor pyuke JiiuHou 80-100 cm.

Ecniu MoOHTaX cAelaH NpaBWIBHO M BCE JETAlM MCHPABHBI, IOCIE
BIUTIOUCHUS TuTaHusi (TymOnepom S1) B HaymIHHMKaX JOJDKEH OBITh CIIBIIICH
POBHBIN 3BYKOBOW CHTHal - TyJ€HHE WM MHUCK. BbICOTy TOHa moaOHMparoT
M3MEHEHHEM eMKOCTH KoHaeHcaTopa Cl.

JloOuBIIKCH YCTOMYHMBOM paOOThI reHepaTopa, HUKHIOK YacTh KOpIyca, Ie
HaxXoJATCA  BBICTYNBl  CepAE€YHMKA  TpaHchopmaTopa, HOpUOTMKAIOT K
METaJUIMYeCKOMy mpeaMery. TOH 3Byka JAOJDKEH pe3Ko u3MeHUThcs. M Tem
cIbllIHEe, 4yeM Onmxke Oyner pacmnojiokeH 3ToT npeamer. I[lociae HacTpolku
HIDKHIOKO 4YacTh KOpIyca 3aKpoiTe (g NpEefoXpaHEHUs OT IbUIM U TPsi3N)
KPBIIIKON U3 IUIOTHOTO KapTOHA.



MyabTHBHOPATOP HA TPAH3MCTOPAX
MynsTUBHUOpATOp - 3TO MPOCTEHIIINIA TeHepaTop UMIYIbCOB. PaboTaeT oH B
TaK Ha3bIBAEMOM DPEXHME «aBTONE€HEpalUu» - TO €CTh, NPU IOAAYE MHUTAHMS,

HA4YMHAET caM TeHEepPHpPOBaTh MMITYJIbCHl 0€3 MOCTOPOHHETO BMelIarenabcTBa. Ha
CXEeM€ MYJIbTUBUOPATOP BBITJISIUT TaK:

+ 4 . 4 L

I

o

[Ipuuem kongeHcatopel Cl, C2 Bcerma BbhIOMpAOTCS OJWHAKOBBIMHU, a
0a3oBble pe3ucTophl (B maHHOM ciydae R2, R3) nomkHbl OBITH OOJIBIIE YeM
KOJIJIEKTOPHBIE (3TO IIaBHOE YCJIOBUE JJIsl pa0OThl MYJBTUBHOPATOPA).

Wtak: mnpu nopave HanpsLKEHHS] MUTAHUSL Y HAC MPOUCXOIUT CIEAYIOIIEE:
HAaYMHAIOT 3apsKaThest KoHnuencaropel Cl, C2.

C1 no nermn R1- C1- nepexon b2 Q2- oOuruii.

C2 no nermn R4- C2- nepexon b2 Q1- oOuruii.

Tax xak Ha TpaH3UCTOpax B 3TO BpeMs MPUCYTCTBYET 0a30BbIi TOK, TO OHU
CTaparOTCsl OTKPBITHCS.

Kak MblI 3HaeM JIByX OJIMHAKOBBIX TPaH3UCTOPOB He cymiecTByet! B mobom
ciiydae Kak Obl He ObUTH OJIM3KU WX MapaMeTphl, OJMH U3 HUX OTKPOETCS PaHbIIe
JPYroro.

IIycth, k mpuMepy, y Hac panbiie oTkpoeTcs Q1. OTKpBIBIIMCEH OH pa3psauT
kongeHcatop Cl. Ilpuuem paspskaTbes 3TOT KOHAEHcATop OyAeT B oOpaTHOM
MOJISIPHOCTH, 3amepeB TeM cambiM Q2 (Ha ero 0asze oOpasyercss OTpHIIATENIbHbBIN
noteHuan). Ho u Q1 HaxoAUThCS B OTKPBITOM COCTOSIHUU JOJITO HE CMOXET -
TOJIBKO JIMIIb 0 TOTO MOMEHTa, noka C2 He 3apsAuTCs 10 HANPS>KEHUs MUTAHUS.

ITo oxonuanuu 3apsaaku konaeHcaropa C2 tpauszuctop Q1 3akpoercs. Ho B
3T0T MOMEHT Cl- TO y Hac yxe pa3psikeH!

CrnenoBaTelbHO, Yepe3 HEro MOTEeYET TOK, KOTOPBIM BBI3OBET OTKPHIBAHUE



Tpan3ucropa Q2.

Tpansuctop Q2, OTKpBIBHIMCH, pa3psauT KouaeHcatop C2 u Oyxer
YAEPKUBATHCS B OTKPBITOM COCTOSIHUU A0 MOJHOM 3apsanku Cl.

U Tak 10 6E€CKOHEUHOCTH: TPAH3UCTOPHI OTKPHIBAIOTCSI TOOYEPEIHO, MIOKA HE
00€CTOYUTH CXEMY.

Kak HeTrpyaHO noramarbcsi, BpeMs IMEpPEKIIOYEHHUs 3IECh 33/1a€T €MKOCTh
KOH/JICHCAaTOPOB.

Kcratu u conportuiienne 0a3oBbix pe3uctopoB R1, R3 3neck Toxe urpaer
HE TOCJIEHIOI0 POJIb.

BepHeMmcs B ucxogHoe coctossHue, korna Q1 y Hac oTKphIT. B 3TOT MOMEHT
koHaeHcaTop Cl y Hac yke He TOJIBKO pa3psAIniICs, HO U MPOJIOJIKAET 3apsKaThCs
B oOpaTtHOU mossgpHocTu 1o 1enoyke R2- Cl- KO QIl. Ho compotuBiienue y
pesuctopa R2 1ocTaToyHO BEJIMKO M OH HE YCIIEBAET 3apsIUTHCS 10 HAINPSKEHUS
NUTaHMs, HO 3aTO MPU 3aKpbITUU TpaH3ucTtopa Q1 oH paszpsauTcs yepe3 6a30BYIO
uens TpaHzucropa Q2, odecrneynB TeEM CaMbIM €ro OBICTPOE OTKPBITHE.

Kpome TOro, 3TOT € PE3UCTOpP YBEIUYMBAECT M BPEMS 3apsAJKU
koHjaeHcaropa Cl.

A BOT KOJUIEKTOpHBIE (JJII 3TOM CXeMbl BKIIOUEHUs) pe3uctopsl R1, R4
3/I€Ch CIIy>)KaT CKOpPEE pOJIb HArPY3KW M HA YAaCTOTY I'€HEPALMH CYLIECTBEHHOIO
BIIMSIHUSI HE OKA3bIBAIOT.

Hy sT0 BCce Teopusi, a BOT U MpPaKTHUECKasi CXeMa: MPOCTENIIas MUTalika Ha
JBYX CBETOJIMOJAX:
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CBCTO,Z[I/IOI[BI MOJXHO HCIIOJIB30BAThb J'IIO6BIC, TaK- K€ KaK M TPAaH3UCTOPHI C



JF00BIM OYKBEHHBIM MHIEKCOM.

Ecnmu  yMeHBIINTH €MKOCTh KOHIEHCATOPOB, TO YAcTOTa TIeHEepaIuu
MYJIBTUBHOPATOpa, KOHEYHO K€, YBEIIUMUHUTCSI.

U ecnu renepupyemMasi 4actora OyJIeT B 3BYKOBOM JHara3oHe U B KauecTBE
Harpy3KH UCIOJIb30BaTh MajorabapuTHbIA TUHAMUK (K IpUMepy OT TeiedoHa) To
MBI IOJTYYHM MPOCTEHbKYIO MUINAJIKY:

BF1

VT2

JIOBOJIBHO 4acTO NMPHUMEHSIOTCS MYJbTUBHOPATOPHI Ha OCHOBE JIOTHUECKHUX
MHUKPOCXEM.

Hepeknmane.}m AJId THPJIAHT CBETOAHOA0B

B cratpe paccMOTpeHBI CXE€Mbl HECKOJIBKUX ITPOCTEUIINX IEPEKIOUaTEICH
TUPJISIHI] CBETOJMOJIOB M JIOTIOJHUTENbHAS CXeMa, O0ecleunBaronias pexum
IJIABHOTO, & HE UMITYJIbCHOTO U3MEHEHHUSI SIPKOCTH UX TIEPEKITIOUCHUS.

1. YcrpoiicTBO HA MOJIEBBIX TPAH3UCTOPAX

B 3apyOexnoit [1] ®W oOTe4yecTBEHHOW JUTEpaType HEOJHOKPATHO
MyOJIMKOBAJIUCh CXEMbl MYJIBTUBUOPATOPOB HaA TOJEBBIX TPAH3UCTOpaxX s
yhpaBieHus cBetoauogamMu. K WX JOCTOMHCTBAM MOXHO OTHECTH OYEHb
MaJICHbKOE TAJE€HUE HAMNpsDKEHUST Ha OTKPBITOM IIOJIEBOM  TPaH3HUCTOpE,
HEOOJIPIITNE 3HAYCHUS EMKOCTEH BpEMS3aJaroINX KOHJIEHCATOPOB, OOJBIIYIO
HOMEHKJIATypy TOJIEBBIX TPAH3UCTOPOB IIUPOKOTO MPUMEHEHHS U HEOOJBIIYIO
ctouMocTh. OJ1HA U3 CXeM MoKa3aHa Ha puc.l.
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B »TOi1 cxeme MOryT MCIOJIb30BaThCS OTEUECTBEHHBIE TPAH3UCTOPHI THUIIA
KII501 nnu ux 3apy0exubie ananoru BS170. Ilpu sTom He cnenyeT 3a0bIBaTh, YTO
IIOKOJIEBKU ATUX TPAH3UCTOPOB PA3IUYHBI.

Bcem u3BecTHO, UTO MOTYMPOBOAHUKOBBIE MPUOOPHI UMEIOT 3HAYNTEIbHBIN
paszopoc mapamerpoB. Tak, u u3 nByx tpanzuctopoB (VT1 u VT2) ogun oOb14HO
MMEET MEHbIIEE HANpPSKEHHUE BKJIIOUCHHS. JTO 3HAYUT, YTO MPU BKIIOYEHUU
nutanus cxembl U (12B) oauH W3 TpaH3UCTOPOB MEpEeHaeT BO BKIIOUECHHOE
COCTOSIHUE paHblie apyroro. [Ipu 3ToM BKIIFOUATCS CBETOAMOIbI B LIEMH €r0 CTOKA.
HonyctuMm, mepemien B COCTOSIHUE HAachllleHUs TpaH3uctop VT1 u 3axriauck
ceetoanoasl HL1-HL4, a neBwiii mo cxeme BbIBOA KoHaeHcaTopa Cl uyepes
OTKPBITBHIA TpaH3ucTtop VTl coenuHsieTcs ¢ «MHHYCOM» HMCTOYHUKA THUTAHUS
cxembl (-U ). DTo mpuBeneT K HaAeKHOMY 3alUpaHUI0 TpaH3uctopa VT2
OoTpUlIATENbHBIM NoTeHuuaIoM koHzaeHcatopa Cl. Ilpu stom konaencatop Cl
HaunHaeT nepesapsixarbes no uenu: +Um, R4, HLS-HLS, R3, C1, «ucToK-cTOK»
OTKphITOrO Tpan3ucropa VT1, -Umn.

Uepe3 HEKOTOpOE BpEMs MOJOKUTEIbHBIN MOoTeHUUan KoHaeHcatopa Cl
BO3pACTET HACTOJILKO, YTO TMOTEHIIMAal 3aTBopa TpaHzuctopa VT2 o00ycrmoBUT
OTHUPAHUE 3TOr0 TPAH3UCTOpPA. IDTO MPHUBEIAET, B CBOK OYEpPElb, K HaYaIly
cBeueHusl nenodyku ceroguonoB HLS5-HL8 B menum ero croka v 3a3eMIICHHIO
IpaBoOro Nmo cxeme BbiBoAa KoHaeHcatopa C2 3TUM TpaH3UCTOpOM. TpaH3HuCTOp
VTI 3anupaercs, a CBETONOBI HLI1-HL4 Ioracaror.



[Tonesrie Tpanzuctopsl VI1-VT2 pabGoTatoT B cxeme MynbTuBHOparopa. Yactora
WX TIEPEKIIOUCHHS, B YaCTHOCTH, OIpeeseTcss HOMMHATAMHU PaJIMOKOMIIOHEHTOB
Cl, C2, R1, R3, BeqMuuHON HaNpsOKEHUS IUTAHUS CXEMbl W TapaMeTpamu
HCIIOJIb30BaHHBIX TPAH3UCTOPOB.

Ha ¢oto 1 nokazan BHemHMM BU MakeTa, COOpaHHOTO MO cxeMe puc. 1.

2. Perysiupyemoe ycTpOMCTBO Ha OUIOJISIPHBIX TPAH3UCTOPAX

[Ipu paccMOTpeHHH BO3MOXHOCTH ONEPATUBHOW PETYJIUPOBKH YaCTOTHI
MyJIbTUBHOpAaTOpa 3a CYET U3MEHEHWS CMEIIEHUsT Ha 3aTBOPAX IMOJIEBBIX
TPaH3UCTOPOB, €CTECTBEHHO, BO3HUK BOINPOC 3aMEHbI IOJIEBBIX TPAH3UCTOPOB
OUMONSPHBIMH. DTO CTAHOBUTCS OYEBUIHBIM, €CIM JUIMTEIBHOCTh NEpPHOIa
KOMMYTAllMd HEBEJIMKAa M THUPJAHIbl CBETOJMONOB JOJKHBI MEPEKIIOYATHCS
BecbMa ObICTpo. O1HA U3 caMBbIX PACIIPOCTPAHEHHBIX CXEM ITOKa3aHa Ha puc.2.
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Tpansucropsr VI1 u VT2 moryt ObIThb camble pacHpOCTpaHEHHBbIE n-p-n
tumna, Hanpumep, KT3102 nou KT315.

[ToncrpoeynsiM pe3ucTopoM R2 MOKHO U3MEHSATH YACTOTY MEPEKIIOYECHMS B
JOCTATOYHO IIUPOKUX Mpeeiax.

Ha puc.2 B ka)xa0oM M3 IUled MyJIbTUBUOPATOpa YCJIOBHO IOKa3aHO IO JBa
cBeronosia. PaKTUYECKU MX KOJIMYECTBO, KAK U Ul MPEAIIECTBYIOIIEH CXEMBI,
OIpeseNsAeTCsl, B OCHOBHOM, JMILb BEIMYMHOW HANPSKEHUS NMHUTAHUS CXEMbl U
CYMMapHBIM TMaJICHUEM HaIPsHKEHUS Ha [EMOYKE CBETOIMOIOB.

Ha ¢oto 2 nmoka3zan BHEITIHHI BUJI MaKeTa, COOPAHHOTO 1O CXeMe puc.2.

3. Yerpoiicteo na UMC

CTpeMHeHI/Ie YMCHBIIUTE KOJIMYCCTBO PAIUOKOMIIOHCHTOB [JIsI CXCEMbI

noOyMIIO BBITIOJIHUTH CXEMY MYJbTUBHOpATOpa Ha MUKpocxeMe 555-ro Taiimepa
(KP1006BH1), cm. cxemy puc.3.
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CI1R2 Bpemszanaromas 1ens. Conpotusienue pesucropa R1 (16 kOm) no
CpaBHEHHMIO ¢ HOMUHAJIOM pe3uctopa R2 (470 kOM) OTHOCHUTENBHO HEBEJHKO,
MO3TOMY MaJIO BJIMSAET Ha CKBaXXHOCTh BBIXOAHBIX UMITYJILCOB MYJIbTUBHUOpATOpA.
[IpumeHsATh crenualibHbIE MEpbl MO 00ECHEYEeHHIO CKBaXHOCTH 1:1 B JaHHOM
YCTPOMCTBE HEIeNeco00pa3Ho, XOTd MPU KEITAHUU 3TO MOKHO ObUIO OBl JIETKO
caenarb. JlocratouHo Obul0 OBl MCHOJB30BaTh JMJIA  3apsia W paspsia
koHzneHcatopa Cl 1Ba OTHENBHBIX pE3UCTOpA, pPa3BA3aB LEMOYKA ABYMS
MaJIOMOIIHBIMU JUOIAMH.

OOIIen3BeCTHO, 4YTO BBIXOJI MHKPOCXeMbl 555-ro Taiimepa (BbIBOA 3
KP1006BU1) xoMMyTUpYyeT €ro Harpy3Ky K «IUTIOCY» HCTOYHHUKA MUTAHUS WM
«MHUHYCY» B 3aBUCMMOCTHU OT HAaIPSKEHUSI HA IPYTUX BBIBOJIAX ATOM MUKPOCXEMBI.
MakcuManbHblid  TOK Harpy3ku MukpocxemMbl 0,2 A. D10 003BOJISET
HETMOCPEACTBEHHO MOJIKI0YaTh HAa BBIXOJI MUKpPOCXEeMbI ABe Lenodku -HL1-R3 u
HL2-R4. IIpu 5TOM, €CTECTBEHHO, B KOXJI0M U3 IIETIOYEK MOXET OBITh JI0 YEThIPEX
MOCJIEIOBATEIBHO BKIIOYEHHBIX CBETOINOIOB.

Hanpsokenue nuraHuss MUKpocXeM 555-TO TaMepa MOYKET HAXOIUThCS B
npenenax S... 15 B. Ecinn B nenodkax mo 4eTbIpe CBETOAMOAA, TO HAMNPSHKEHUE
nutanuss MC noipkHo ObITh 12...15 B. Ilpu MeHbIIEM KOJUYECTBE CBETOAMO/IOB B
HEenovKax HaIpsKEHUE MUTaHUS eJ1eco00pa3Ho YMEHBIIATh.
Ha ¢oto 3 nokaszan BHeIIHMI BU MakeTa, COOPAHHOIO MO cxeMe puc.3.




4. IlnaBHOE MNEPEKIIOYECHUEC CBETOAUO/AHBIX HECIMMOYCK

N3BeCTHO, 4TO IPKOCTH CBEYEHHS CBETOJIUOJIOB 3aBUCUT OT TOKA YEPE3 HUX.
DTO 3HAYMUT, YTO B CXEMAX PACCMOTPEHHBIX BBIIIE SIPKOCTh CBEUECHUSI CBETOIMOJIOB
OyJleT yMEHBIIATHCS NMPYU CHUKEHUM BEJIMYMHBI HANIPSIKEHUS UCTOYHUKA MMUTAHUS.
CaMpIM MNpPOCTBIM, HO HE ONTUMAIbHBIM, PEIIEHUEM JJIsI YCTPAHEHHS HTOTO
HEJIOCTaTKa SIBJISCTCS CTAaOWIM3alvs HANpsDKEHUS MUTAHUS CXEM. 3HAYUTENIbHO
OoJiee TEPCHEKTUBHBIM JUISl CTAOWIM3allMM SIPKOCTH CBEUYEHHUS CBETOJIUOOB
SBJIIETCS] CTAaOUIM3aNMsI TOKA yepe3 HuX. Beab, COOCTBEHHO, TOK Yepe3 KPUCTall
CBETOAMOMAA ONPEAEIACT SIPKOCTh CBEUECHUS ITOCIIETHETO.
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Cxema puc.4d Obuta  onybOnukoBana B [2]. B kadectBe

TOKOOTPAHUYMUTEILHOTO COINPOTUBJIEHUS] B IEMH MOCIEAOBATEIBHO BKIIOYEHHBIX
ceeroanoaoB LEDI1-LEDn ncnons30Banoch CONPOTUBICHUE KaHANA «UCTOK-CTOK»




noJsieBoro tpansucropa T2. B nenu ceronnonoB Haxonutea U pesuctop R1. Ilpu
IPOTEKAaHUU TOKA CBETOAMOJOB 4Yepe3 HEro Ha 3TOM PE3UCTOPE IMPOUCXOIUT
najieHue HanpsbkeHus, pasHoe npumepHo 0,6 B/ILED. Eciam Tok cBetoanooB
BO3pACTAET, TO NaJeHueM HamnpsbkeHus Ha R1 otnupaercs tpansuctop T1. Oto, B
CBOIO 04Yepellb, MPUBOAUT K YMEHBIICHUIO HAIPSKEHHUS HA 3aTBOPE TPaH3HCTOpa
T2 OTHOCUTENBHO €ro HUCTOKAa, M, COOTBETCTBEHHO, IOJIEBOM TpaH3ucTop T2
3anupaercsa. Bo3pacranue Toka croka T2 dyepe3 CBETOAUOAbI IPU ’TOM MTHOBEHHO
MpPEeKpamaeTcsi, YTo CTAOWIM3HpPYeT TOK dYepe3 THUPISHAY CBETOIHOJIOB.
Brenawmii B TOMOJHUATEIFHOTO YCTPOMCTBA MOKa3aH Ha (HoTo 4.

IIpu okcnepumeHTax B cxeme OblT  ycTaHOBIEH pe3uctop Rl
conporuBieHueM 39 Owm. Ilpu 3TOM SpKOCTH CBEYEHHA JBYX HMMIIOPTHBIX
«3enenbrx» ceeronuonoB LED1 u LED2 Oputa noctatoyHo OOMBIION B AUaIia3oHe
nurarommx HanpsbkeHud or 8 B go 14 B. Ilpu 3TOM TOK 4epe3 CBETOAMOMbI
U3MEHSIICS OYEHb HE3HAYUTEIBHO.

[Ipu skcnepuMeHTax co cxemou puc.4 0e3 MOAKIIOYEHUs €€ K BHEIIHUM
MCTOYHUKAM BXOJIHOTO CUTHaja HE cleAyeT 3a0bIBaTh, YTO CBEUEHUE CBETOIMOIOB
oynet nuib ipu nogade Ha Bxo7 UON/OFF oroBopeHHOT0 cxeMoil HanmpsoKeHus S
B. [lns npekpaiiieHus cBeUeHUs] CBETOIUOIOB (MPU MOJKIIOUYEHHOM HAIPSHKEHUU
V+) Hamo He TOJBKO OTKIIIOYUTH HANPSKEHHE C BXOJa CXEMbI, HO U 0053aTeIbHO
coenuHuTh BxonaHyio kiemmy UON/OFF ¢ «kopmyCHbIM» TPOBOAOM CXEMBI
HAKOPOTKO WJIU uepe3 pe3uctop, Hanpumep, R3 4,7...10 kOm (puc.5).

CBetoauoabl B IJie4aX MYJbTUBHOPATOPOB BCEX OMUCAHHBIX BBIIIE CXEM
nornepeMeHHo MurarT. K aToMmy, coOCTBEHHO TOBOPSI, U CTPEMUIIMCH aBTOPBI 3TUX
CXeM, HO BHM3yalbHBIM 3h(EKT MOXKET OBITh JOMOJHUTEIBHO YCHUJICH, €CIu
00ecneunTh MIaBHOE U3MEHEHHUE SAPKOCTU CBEUEHUS TUPJISH]I CBETOAMOJOB OT UX
MOTAIIEHHOTO COCTOSIHMSI J10 MOJIHOTO cBeueHud. Kazanmoch Obl, A 3TOro Haao
JOTIOJIHUTENBHO «CHJIBHO» YCIOXKHATh CXeMbl. (CxemMa puc.5 mnpakTHUYECKU
HKBUBAJICHTHA «I10 CJI0KHOCTH» CXEMeE puc.4.
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Otnunune COCTOUT JINIIE B OJTHOM KOHJIEHCaTope Cl.
[Ipn moaye Ha BXOJA CXEMBI PUC.S MMITYJIBCHOTO HAIPSKEHUS B IIEPBOHAYAIBHBIN
MOMEHT BpeMmeHu KouaeHcatop Cl pazpsokeH. C TedeHHMEM BpPEMEHH ITOT
KOHJIEHCATOp  IONEPEMEHHO  3apsiKaeTcsi OT BXOJHOIO  IOJOKUTEIBHOTO
HanpsbkeHust 5 B depe3 pesuctop R2 m B mosymepuoasl HyJE€BOTO BXOIAHOTO
HaIpsDKEHUST pa3pspKAaeTcsl 4depe3 ATOT K€ pe3ucTtop. Tak ke MONepeMEHHO
YBEIMYMBACTCS M YMEHBIIAETCS MOTEHLHA 3aTBOpa IOJIEBOro TpaHizucropa T2.
COOTBETCTBEHHO, MOCTENEHHO BO3pPACTaeT WM YMEHBIIAETCA SIPKOCTh CBEYCHMSI
CBETOAMOJIOB B LIENIN CTOKA ATOTO TPAH3HCTOPA.

B 3aBucHMOCTH OT NOCTOSHHOM BpeMeHHU Iepesapsiga KonueHcaropa Cl
yepe3 pe3ucrop R2 mnpu  pasnmMyHBIX YAacTOTaX BXOJHBIX  HMMITYJIbCOB
UON/OFF MOXHO J1OCTHYh  pa3jM4YHBbIX  CBETOBBIX 3((eKkToB  cBeucHHS
CBETOAMO/IOB CXEMBI.

[Ipu skcnepumeHTax ¢ MakeToM HOMHUHan pe3uctopa R2 Owim 47 xkOwm.
Emkocte koHgeHcatopa Cl BapeupoBasiace oT 4,7 Mmx® no 22 mx®. Yactora
3amaromiero reaeparopa (UON/OFF) 6p11a BeiOpana mpon3BosibHO (0koJio 2...3 ')



U B MpOlIecCe IKCIEPUMEHTOB He u3MeHsiach. [Ipu emkoctu xonaeHcaropa Cl
nopsizika 10 Mmx® nocrosiHHAs BpeMeHU nepesapsiia KoHaeHcaTopa Obuia OJIM3Ka K
JUTUTEIIbHOCTU TOJIYNEpUOJ0B BXOJIHOro umnyibcHoro Hampsbkenus UON/OFF.
BusyanbHO SIPKOCTH CBEYEHHMSI CBETOJUOAOB CXEMbI IJIABHO YBEIWYUBAIACH 10
MaKCUMAaJbHOW, a MOTOM (B CJEIYIOUIUMH MOJYNEepUo] BXOJHOIO HaIpPsKEHUS
UON/OFF) mnnaBHO yMeHbIIanach. Jlamee IMKIBI CBEUEHUS] CBETOJMOJIOB
MOBTOPSIJIUCK.

Ecnn ymenpmute HOMHMHaN KoHAeHcaTtopa Cl, TO B COOTBETCTBYIOLIKE
nosrynepuoasl BxoaHoro curHaiia UON//OFF spkocTh CBeueHHsS CBETOAMOIOB
OBICTPO YBEJIMYMBACTCS 10 MAaKCHUMaJIbHOM, MOTOM B 3THUX K€ MOJYNEPHOax
«emuanu”oro» curHama UON/OFF cBetonnonpl CBETATCA €  IIOCTOSHHOM
apkocThio. B cunenyromux mnoaynepuoaax UON/OFF cBeroguoast  ObICTpO
MOracarT U HAXOJATCS B 3TOM COCTOSHUUM J0 Hayaja CIEAYIOIINX MOJYIEPUOJIOB
UON/OFF.

EMkocTe konaeHcatopa Cl yToyHsJIach SKCHEPUMEHTAIbHO HCXOAS W3
YaCTOThI BXOJHBIX UMITYJIbCOB CXEMBI U BEJIMYUHBI COMTPOTUBIIEHUA pe3nuctopa R2.
Pesuctop R3 mpu pabore cxembl puc.5 umm puc.4 COBMECTHO CO CXEMaMH
3a1ar01UX MYJIbTUBHOPATOPOB MOXET HE YCTaHaBJIUBATHCS.
[Ipy MOBTOpPEHMH PACCMOTPEHHBIX CXEM IMOJeBble TpaH3uctopsl Tuna BSS101
3aMEHSUINCHh aHAJIOTMYHBIMU UMIIOPTHBIMU TpaH3uctopamu tuna BS170, Ho MoryT
ObiTh TpuMeHeHbl U otedecTBeHHble KIISO1A. Bmecto TpaH3uCTOpOB THNA
BC547C MOXHO WUCIONB30BaTh B CXEMaX OTEYECTBEHHBIE TPAH3UCTOPBI,
Hanpumep, KT3102b, KT315I" unu ananornunele. MakcUMallbHbIM MOCTOSTHHBIN
pabounii TOK ATUX TpaH3UCTOPOB cocTarisieT 100 MA.

IIpocToii MeTa/LI0AETEKTOP

[IpuBeneHHass HMWXKE CXeMa HE YTO HHOE, KAaK JETEKTOp MeTajla: OHa
pearupyeT Ha NpUOIMKEHHE METAIUTMYECKUX MPEIMETOB.
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JlaT4uKOM B METaJUIOJETEKTOPE CIY>KUT MarHuTHasi anteHHa WA1. A cama
aHTEHHa BXOJUT B COCTAaB TIE€HEpaTopa BBICOKOM YacCTOThI, BBINOJHEHHOIO Ha
Tpansucrope VT1. Yactory reHeparopa MOXHO H3MEHATH MEPEMEHHBIM



KOHJeHcaTopoM (ucnogib3oBad KoHaeHcarop KIIK-2 ¢ usmenenueM eMkoctu ot 25
10 150 nd).

C BbIXOIAa TeHEpaTopa BBICOKOYACTOTHBIM CHUTHAJl IOCTYNAeT Yepe3
koHJeHcaTop C4 Ha BBIIPAMUTEND (WM JIETEKTOp), coOOpaHHbIA Ha nuoaax VDI,
VD2. Hanpsixenue, Boiaessatonieecs Ha nenouke CSR6, OTKppIBaeT TpaH3UCTOPBI
VT2, VT3. Cserommon HL1 3axwuraercs. Takoro coctossHUS JT0OHBAIOTCS
MEPEMEILICHUEM JBHKKA IEPEMEHHOTO pe3ucTopa R3 OT HMKHEro mo cxeme
BBIBOJIA.

[TpubnmkeHre K MarHUTHOM aHTEHHE JIOOOT0 METaJNTHYECKOro IMpeaMera
BBI30BET TaKO€ HM3MEHEHHE 4YacTOThl TeHepaTopa, 4YTO HamNpsoKeHue Ha 0Oasze
TpaH3ucTopa VT2 HauHET yMEHBIIATHCA U CBETOANO ITIOTaCHET

WN3meHenueM 4yacToThl TeHeparopa koHzaeHcatropoMm Cl wu mnoadupas
MOJIOKEHHE JBUXKKA MEPEMEHHOTO pe3uctopa R3, MOxkHO JOOUTHCS HanOOJbIIEH
YYBCTBUTEJIIBHOCTH JICTEKTOpa - OH OyJeT pearupoBaTh Ha METALTHYECKUN
NpEAMET C PACCTOSIHUS HECKOJIbKMX CAHTUMETPOB /10 MarHUTHOM aHTEHHBI.
Bo03M0kHO, yIacTcs HACTPOUTH JETEKTOP TaK, UYTO OH CMOXKET pearupoBaTh JAKe
Ha pUOIMKEHUE PYKU (B 3TOM BapHaHTE 4YacTOTa TeHepaTopa OyJIeT U3MEHSThCS
M3-32 U3MEHEHUS €MKOCTH K0JIe0aTeIbHOT0 KOHTYpa reHepaTopa).

MarHuTHasi aHTEHHA BBINIOJIHEHA HA CTEPKHE TUaMEeTpoM & U 1iuHOM 80 MM
u3 ¢eppura 600HH. Takue depputoBbie CTEp>KHHM HANTH OCOOBIX MPOOJIEM HE
COCTAaBUT - OHHU TMPUMEHSIOTCS BO MHOTMX paauonpueMHukax. OOMOTKY
HAMaThIBAIOT B OJMH ciod mposoaom [IOB-2 0,25. Ona comepxut 83 BUTKA C
OTBOJOM OT 9-TO BUTKa, CUMTas OT BbIBOJA 1.

IIpocToiit MeTaLJIONCKATEIb

Meramionckareib, cXxeMa KOTOPOTO IOKa3aHa Ha PUCYHKE HHXKE, MOYKHO
coOpaTh CaMOCTOATEIHHO OYKBAJIBHO 32 HECKOJIBKO MUHYT.

B ocHoBe Merayuiouckarelns - JBa I€Heparopa Ha JIOTHYECKUX 3JIEMEHTax
2U1-HE.

XoTsa Ha cxeMme U ykazaHa umnoptHas mukpocxema UCY 7400, HO BMecTO
He€ MOXKHO MPUMEHUTDH MPAKTUYECKHU JIIO0YI0 U3 OTEYECTBEHHBIX - BCE 3aBUCHUT OT
TOro Kakoe NUTaHue Bbl maHupyeTe ucnonb3oBaTh: Mt mukpocxem KMOII-
TexHoJorui norpedyercs 9V (Ho onu 6osiee sxkoHOMUYHBIE), 17151 TTJI- SV.

Hy n, coorBerctBenHo: eciit KMOII, To MUKpOCXeMy MOYKHO HCIIOJIb30BaTh
K176JIA7 (unu nogobuyro), ects TTJI To K155J1A3.

Cxema meTamioncKaTes:
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PaboTtaeT cxema Tak:

Ha snementax DDI1.1 u DDI1.2 cobpan renepatop. Yacrora reHeparopa-
465 xI'. BriOop Takoit paboueil 4acTOThI HE CIy4YaeH - caMa 4acToTa 3aJlaeTcs
nocyenoBaTeIbHbIM KosiebarenbHbiM  koHTypoM L1Cl, a cam KoHTyp nms
MPOCTOTHI B3AT U3 TpakTa [TY pannonpuemMHuka.

Ha snementax D1.3 u D1.4 coGpan Bropoit reneparop. Yactora ero paboTsl
3amaeTcst KoHjaeHcatopoM C2 (OH Kak BUJIUTE MEPEMEHHBIN) U KaTymkon L2.

Nmenno karymka L2 ¥ CIy)KUT TaTYMKOM - aHTEHHOW: OHA HaMAaTbIBAETCSA
Ha kapkace quamerpom 200 MM rpoogom 113J1-0,4.

Janee: curHan ¢ 00enx reHepaTopoB CMEIIMBAETCSA U MOCTYMHAET Ha CXEMY
yMHOXkeHusT Ha auojax VD1, VD2 u HemocpeACcTBEHHO Ha TOJIOBHOW TesnedoH
(maymauk BF1).

B kadecTBe HaylIHMKAa J>KEIATEIbHO HCIIOJIb30BaTh BBICOKOOMHBIM - HE
Menee 2 kOMma.

[Ipu nosiBIEHNN METAINTMYECKOTO MpeAMeETa Bo3Je KaTymku L2 mpouzonaer
CMEIIEHUE YacTOThl T'E€HEepaTopa W CJIEAOBAaTEIbHO HA CMECUTEIE BO3HHUKHYT
OUMeHMsI, KOTOPBIE U 0TOOPA3ATCA B HAYIITHUKAX.

IIpocroit paguonpueMHUK
JlaHHasi cxeMa He MMEET Ja)xe YCUJIUTENsS - 3BYK BBIBOJMUTCS Ha TOJIOBHOU

TenedoH (HaylIHUK).
Cmotpum cxemy:
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3aecy npumeneHn Tpauzuctop KT3102T" (moxxkno ucnonws3oBath KT3102E).
On o6nagaet kodddunmentom ycuienus 400...1000. TToatomy, HECMOTpsI Ha TO,
YTO NPHUEMHHUK BBIMOIHEH MO JBYXKACKAJHOM CXeMe, M0 YYBCTBUTEJIBHOCTH HE
yCTYNaeT TMPUEMHHUKY C YETBIpbMSI KackaJaMd, B KOTOPOM HPHUMEHEHbI
Tpan3uctopbl ¢ ycuwieHueM 20...30. HecMoTpsi Ha npeaenbHy0 OpOCTOTY, CXeMa
o0nafaeT YyBCTBUTEIBHOCTBIO, JOCTATOYHOM [Jii YBEPEHHOro IpHeMa Ha
MAarHUTHYIO aHTEHHY MECTHBIX paJIMOBEIIATEIbHBIX CTAHIUN.

[IpueMHUK MPUHUMAET CUTHAIIBI PAIUOCTAHIINM, paOOTAIOMINUX B IUAMA30HE
JUIMHHBIX U cpeaHux BoiH. O0a nuamazoHa MEepeKphIBAIOTCS OJHUM IOBOPOTOM
poTopa KOHAEHCATOpa NEPEMEHHOW €MKOCTH. ODTO IO3BOJWIO HCKIIOYHUTH W3
CXEMBI MTEPEKITI0YATENb TUAMNA30HOB.

PaGotaer cxema mno mnpuHnumy pediekcHoro ycuieHus. Curaadn,
BbIIEJICHHBIA KoseOaTenbHbIM  KOoHTypoM CI1L1, uepe3 karymky cBs3u L2
noctynaer Ha 0azy Tpan3zuctopa VTI, ycCHUIMBaIOmero CUrHajg IO BBICOKOU
yacToTre. OCOOEHHOCTBIO CXEMBI SIBISIETCSI OTCYTCTBUE OOBIYHOTO ISl peIICKCHBIX
PaaUONPUEMHHUKOB BBICOKOYACTOTHOTO TpaHCPopMaTopa WM APOCCes — poJlb
Harpy3ku Tpansuctopa VTl 1o paguoyactoTe BBINOJHSAET HWHIYKTUBHOE
conpoturieHue tenedona BF1. Ycunennslii paguocuran AeTEKTUPYETCS TUOI0M
VDI, Harpy3koil KOTOpOro ciykat pe3uctop R1 u crioaxxkuBaronuii KOHIEHCATOP
C2. IIponeTeKTHUpOBaHHBIM CHUTHAJ 4Yepe3 pas3ieauTenbHblii KoHaeHcarop C3 wu
KaTylKy Bo3Bpamiaercss Ha 6a3y tpansuctopa VT1. (Ilostomy u HazbBaeTcs
npueMHUK pedrexcHbiM.) Takum o6paszom, Tpanszuctop VT1 BeicTymaeTr B poiu



YCWINTENS JBaXbl: CHavyajia 1o paguovyacTtore, a 3aTeM 10 3BYKOBOW 4acTOTE.

Eme ongHOl 0OCOOCHHOCTBIO CXEMBbl SIBIISIETCA  Halu4yhe B  Hel
aBTOMaTH4ecKoil perynupoBku ycuieHust (APY). Ona ocyiectsisiercs Oiarogapst
TOMYy, YTO IpPU NPHUEME MOIIHOM PATUOCTAHLINM YBEIWYUBAECTCS MOCTOSHHAsS
COCTaBJISAIIONIAsl HANpsDKEHUs Ha pe3uctope R1. DTo MpUBOIWUT K yMEHBIICHUIO
TOKa cMmemeHuss Tpansuctopa VT, u, ciegoBaTenbHO, K YMEHBIICHHUIO €r0
YCUJICHUS.

O neransx. MarHutHas aHTEHHa BBINIOJIHEHA Ha CTepkHE M3 (epputa
600HH mymuoit 75 MM u quamerpom 10 mm. KontypHas katymka L1 conepxut 70
BUTKOB mpoBoja JIDIIIO 10x0,07, HaMOTaHHBIX BUTOK K BHUTKY IOCEpPEIUHE
crepxkHda. Katymka cssu L2 conepxur 11 ButkoB nposoaa I1DJIIIO umum [19J1
nnamerpom  0,1-0,3 ™M, ©HamoranHoro moBepx karymku L1, Cl  —
JBYXCEKIIMOHHBI ~ KOHJEHCATOp NEPEMEHHOM €MKOCTH C  HapajlIeIbHO
BKJIIOYEHHBbIMU ceKIusiMu. Pe3uctopsl R1, R2 u konaencaropsr C2, C3, C4 moryt
OBITh NPAKTHUYECKU JHOOOr0 THIIA, OJHAKO MPEANOYTEHHE, KOHEYHO, CIEIyeT
oTnaBaTh Haubosee MUHUATIOPHBIM. Jlron VD1 — mro6oit u3 cepuii 119, [118.

B cBs3u ¢ Tem, 4TO cxema MPUEMHHUKA HEKPUTUYHA K Pa3MEILICHUIO JIETaJEH,
KOPIyC €ro MOXKET ObITh MpOu3BOJbHBIM. COOpaHHBIM U3 HCHpPaBHBIX JeTaliei
MPUEMHUK HaYMHAET paboTaTh Cpa3y U HaJaJKU HE TpeOyeT.

[Ipy HEOOXOAUMOCTH YYBCTBUTEIBHOCTH MPUEMHUKA MOXKET OBIThH
yYBEJIMYEHA MyTEM MOJKIIOYEHUS K HEMY BHEIIHEH aHTeHHbI. /[ 3Toro momepx
KOHTYpHOM KaTymku HamartbiBaroT 10 BuTkoB mnpoBoga [IDJIIIO wmm I1DJ1
auametpoM 0,1-0,3 MMm. OauH BBIBOJI OOMOTKHM TOJAKIIOYAETCS K BHELIHEH
AHTEHHE, IPYrod — K 3a3€MJICHUI0. AHTEHHOW MOKET CIYKUTh OTPE30K MPOBOJIA
JUIMHOU 2—3 M, 3a3eMJIEHUEM, K IPUMEPY, — TpyOa HEHTPaAIbHOIO OTOIICHUS.

[lutaHue paaMONIPUEMHUKA OCYIIECTBIAETCS OT JHUCKOBOTO HHKEIb-
KaamueBoro akkymysistopa tuna J-0,06. OgHoN 3apsIKu 3TOro akKyMyJsiTopa
xBartaeT Ha 15-20 yacoB HenmpephIBHOW paboThl. MOKHO MPUMEHUTH aKKYMYJISITOP
tuna J1-0,1. Bpems paGoTsl mpreMHUKA B 3TOM cirydae Bo3pacTeT 10 20-30 gacos.

3apsiiHOE yCTPOMCTBO Uil aKKyMYJISITOpa MOKET ObITh COOpPaHO MO CXEMeE,
n300paxkeHHor Ha pucyHke 2. [Ipu ero cOopke HEOOXOAMMO Y4YECTh TPEOOBaHUS
TEXHUKH O€30MacHOCTH: CXema JOJDKHA OBITh pa3MelleHa B 3aKPHITOM
JTUAJIEKTPUYECKOM KOPIyce, HCKIHYAIOUIEM BO3MOYKHOCTh CIy4allHOTO KaCaHHUs
AJIEMEHTOB CXEMbl WM 3apsyKaeMoro  akkymyssitopa. Bpems  3apsiaku
akkymyissitopo tumna J1-0,06 u /I-0,1 coctaBnsier coorBercTBeHHO 10 1 16 yacos.
[IpeBbllIeHHE ATOrO BPEMEHHM MOKET BbI3BaTh BBIXOJ AKKyMYJSTOpa U3 CTPOS.
[Ipy mpaBUIIBHOW 3KCIUTyaTaluy akKyMymiasTop BbiaepxkuBaeT 10 300-500 nukiios

3apsiI-paspsi.

IIpocToii cUrHaIM3aTop YPOBHSA BOJBI

OcTtaBneHHbI1 0€3 MNpUCMOTpa OTKPBITBIA KpaH MOXKET MPUBECTH K
3aTOIUICHUIO KyXHHM WJIM BaHHON koMHatThbl. [103TOMYy BecbMa MOJIE3HBIM B OBITY
OKakeTcs MpuOop, MONAIOIIMN CHUTHAJ TMEpPEernoJHEHUS KYXOHHOM MOWKH WU
BAHHBI.



CylecTBYIOT CUTHAIU3aTOPbl YPOBHSI BOJIbI, IOCTPOECHHBIE HA Pa3TUYHBIX
bu3nYecKkuX NpHUHIMNAX: YJIbTPa3BYKOBbIC, ONTHYECKHE, eMKOCTHbIe. Haunbonee
IPOCTBI U JOCTYIHBI JUIsl TIOBTOPEHHUS KOHAYKTOMETPUYECKHE CHUTHAIU3aTOPBI,
JNEUCTBUE KOTOPBIX OCHOBAaHO Ha M3MEPEHUU  COMNPOTUBICHUS  MEXKIY
NEKTPOJAMHU,  M3MEHSIONIErocss  NpU  UX  MOTPYXKEHUH B BOJIY.
Ux ocoOeHHOCTh — HEO0OXOAMMO MPUKIAILIBAThG K 3JEKTPOJaM IEPEMEHHOE
HampspKEHUE,  4TOObl  MCKJIIOYUTh  MOBPEXKACHHE  DIEKTPOXMUMHYECKUMU
nporeccamu. J[pyroit cnocod mogaBUTh 3TH MPOLECCH 3aKIIOYACTCS B U3MEPEHUN
CONPOTUBJICHUS MPU CTOJIb MAJIOM TOKE, YTO YHOPSIIOUYEHHOE JIBU)KEHUE MOHOB B
BoZic TepseTcs Ha (OHE WX XAOTHYECKOTO OpPOYHOBCKOTO  JIBUKCHUS.
CurHanuzaTtop ypoOBHS BOJbI, pa0OTalOIIUA IO ATOMY MPUHIIMIY, BOBCE HE
00s13aTe€JIbHO CTPOUTh HA MUKPOCXEMaX C YHUKAJIbHBIMU napameTpaMu. OH MOXET
OBITH MOCTPOEH BCET0 HAa TPEX OOBIYHBIX TPAH3UCTOPAX MO CXEME, U300paKEeHHOM
Ha puc.l.

Puc. 1

DOTO0 — HECMMMETPUYHBIA MYJBTUBHOPATOpP Ha TPaH3UCTOPAX PA3HOU
cTtpyktypbl VT2 u VT3, HaumHawomuii padboTath, KOrja COMPOTUBICHUE MEXKIY
anektpogamu El1 m E2 Hmxe onpeneneHHoro 3HaueHus. MuaukatopoM paboThI
MyJbTUBHOpaTtopa ciyxut cBeroanon HLI. Ilurtaercs curnanuzaTtop OT
mutueBoro sneMenta Gl. IlockoiabKy TOK, MOTPEOIsIEMBII OT HErO B JIEKYPHOM
peXHUMe, CpaBHUM C TOKOM CaMOPA3pAIAKH, BBIKIIOYATEIb IIUTAHUS HE
IIPEAYCMOTPEH.

Tok, mpoTtekaromuii yepe3 AaTdyuk, oOpazoBaHHbIN dnekTpogamu E1 u E2,
OYEHb Mall, OH COIOCTaBUM C OOpaTHBIM TOKOM KOJUIEKTOpa TpaH3uctopa VT2.
UToObl HCKIIIOUUTH BIUSHUE 3TOrO0 TOKA M PACHIMPUTh HMHTEPBaJI, B KOTOPOM
MOJKET U3MEHATbCA CONMPOTHUBIICHUE JaTurKa, B 0a30BYIO Lienb TpaH3uctopa VT2
BBezieH TpaH3uctop VT1 B nuogHom BkioueHud. [Ipu n3MEHEeHUU CONPOTUBIICHUS
natyrka B uHTEepBaje oT 1 1o 10 MOM COOTHOLIEHUE JIUTEIbHOCTH BCHBIIIEK
ceeroguona HLI u may3 Mexay HUMH TakKe HU3MEHSETCA, YTO IO3BOJSET
KOCBEHHO OLICHUTH JJIEKTPONPOBOJHOCTh JKHUJIKOCTH, B KOTOPYIO IOTPY’KEHBI
DIEKTPOMBI.

[levaTHas nata curHaNM3aTopa NpeACTaBiIeHa Ha PUC. 2.



Puc. 2
Ona paccuMTaHa Ha YCTaHOBKY 3JIEMEHTOB JUIsl TOBEPXHOCTHOTO MOHTAaXa,
3a UCKJIIIOYEHHWEM pa3MEIICHHBIX Ha CTOPOHE, TJl€ HET MEYaTHBIX MPOBOJAHHUKOB,
ceeroguona HL1 u anemenTa nutanust G1 B aepxkarene (puc. 3).

Nmnoptueie Tpan3uctopsl BC847C u  BC857C MOXHO 3aMEHUTH
oreuecTBeHHbIMU cOOTBETCTBEHHO KT3130A-9 u KT3129A-9 ¢ xoaddunmnentom
nepenaun Toka He meHee 200. Eciu, moxepTBoBaB rabapuraMmu npudopa, nepeinTu
Ha OOBIYHBIE KOMIIOHEHTHI, TO MOAOKUAYT U TpaH3ucTtopsl cepuit KT3102 (n-p-n) u
KT3107 (p-n-p).

B xauectBe anektponoB El u E2 xenatenpbHO HCHONB30BaTh CTEPKHU U3
HEp)KABEIOLEH  CTajM, 3aKpelieHHble Ha  (TOPOIIACTOBOM  H3OJSTOPE.
HenonyctuMo nenate M30JATOP W3 TEKCTOJHMTA WM CTEKJIOTEKCTOJUTA. OJTH
MaTepualibl OYEHb TUTPOCKONHMYHBI, M COMPOTUBJIECHUE MEXIAY O3JIEKTPOAaMU
MOKET OCTaThCSl JIOCTATOYHBIM JIJisi CpalOaThIBaHUS CUTHAIIM3ATOpa Jlake TMOCTe
MTOHWYKEHHUS YPOBHSI BOJIBL.

Hepxartens sneMenta Gl HailieH Ha MaTEpUHCKOM IUIaT€ OT CTaporo
KoMITblOoTepa. Ha Tako# miate, ckopee Bcero, HaWAyTCs W Apyrue HeoOXOIUMbIe
JUIS. U3TOTOBJICHHSI CUTHAIW3aTopa 3JIEMEHThl — TPAH3UCTOPBI, PE3UCTOPHI U
OKCHUJTHBIN KOHJIEHCATOp LTSt MOBEPXHOCTHOTO MOHTaXa.
CoOpaHHbIi M3 HCHPABHBIX JIeTajeil ypOBHEMEp HAyMHAET paboTaTth NpH
NOAKIIOYEHUN TUTaHusA. Eciu conmpoTHBIIEHHE MEXIY 3JIEKTPOJaMU CIUIIKOM
HU3KOE€ W CBETOJMOJ] HE MHWraeT, a CBETUT HENPEPHIBHO (YTO MPUBOAUT K
U3JIMIIHEMY PAcXOdy OHHEPrUM DSJEMEHTa MUTaHUSA), HEOOXOAMMO YBEIUYUTh
conpoTturieHue pesucropa R1 g0 2,2 MOwm. Ecnu curnanuzaTtop He cpabaThiBaeT
Py JTFOOOM COTIPOTUBJICHUU MEXKIY DJIEKTPOJaMU JaTYHKa, MPOBEPHTE KaueCTBO
naifiku (0COOEHHO BO BXOJHBIX IIEMAX), @ TAKKE KOHTAKTHI JEpPIKATENs dJIEMEHTa
MATAHUS U CaM 3JIEMEHT.

IIpocroii TecTep AMOAOB M TPAH3UCTOPOB

Hpez[naraeMaﬂ HMOKC CXCMa HpO6HI/IKa O4YCHb IIPpOCTa, AO0OCTATOYHO



YHUBEpCaJIbHA M OYEHb JaXe MOIXOJUT JUIsl CaMOCTOSTEIbHON COOpKHU
HAYMHAIOLIUM PAIUOTIOOUTEIISIM.

TecTtep mo3BoJisieT OBICTPO MPOBEPUTH PAOOTOCIOCOOHOCTH TPAH3UCTOPOB,
JIMOJIOB, TIPO3BOHUTH II€Th U JIAXKE ONPEACIUTh CTPYKTYpPY TpaH3uctopa (n-p-n
Wi p-n-p).

Eciu  TtpaH3uctop wucmpaBeH, OyJIeT BCIBIXMBaTh COOTBETCTBYIOIIMMA
CBETO/IMO/I, OKa3bIBasl CTPYKTYPY MPOBEPSEMOT0 TPAH3UCTOPA.

[IpoBepsiemsiii nuoa mnoakimovaercs k rHezgam "O" u "K". Ecam nmon
UCIIPaBEH M aHOJ MOJKJIIOYEH K rue3ny "O", To Oyaer murarh ceroauon "A".
Cseroaunon "K" Oyaer murath, eciiv K rHe3ay "O" MOJIKIIOUEH KaTOJ UCIIPABHOTO
M0/1a.

[Ipu HeucnpaBHOM AMOJI€ MUTAIOT WJIK 00a CBETOAMO/IA WU HE CBETUTCS HU
OJIVH.

Te »xe rHe3ma MOXHO HCIOJB30BaTh MJi MPO3BOHKU LIENEH WIH TpHU
MIPOBEPKE IIEKTPOIUTUUECKUX KOHJIEHCATOpoB. HampspkeHune nmutaHusi mpoOHUKA
5 BOJBT, MPU OTCYTCTBUU HEOOXOJMMOTO MCTOYHUKA MHUTAHMS, MPOOHUK MOMKHO
NOAKIIOYUTh K UCTOYHUKY MUTAHMS KOMITbIOTEpa (KpacHbI MPOBOA +5 BOJIBT,
YEepPHBIH -5 BOJIBT).

CxeMa nmpoOHUKa JIJIsl TPAH3UCTOPOB U IUOJIOB:
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OueHb MHOTHE COBPEMEHHBIE MPOCTEUIINE PAAUOTIPUEMHUKHN WU TIIEephl
UMEIOT BO3MOXHOCTh TIPOCTYIIIMBAHKS WX CUTHAJIOB Ha TOJOBHBIC TenedoHbl. Tem
HE MEHEE, BBIXOJHAs MOIMHOCTh X YHUY HeBenwka, a ToJIOBHBIC Tele(OHBI
JIOJKHBI MMETh TIOBBIIICHHOE COMPOTUBIICHHE. YeM MEHbIIE COMPOTUBJICHUE
Tene@oHoB, TeM Oonbiie oHu HarpyxkaioT YHY. Kpome Ttoro, B mpakrtuke
panuoMro0uTeNel-I3KCIEPUMEHTATOPOB OYE€Hb 4YacTO BO3HUKAET TOTPEOHOCTH
NpUMEHEHHUs1 TenedOHOB IS KOHTpois mpoxoxiaenuss HY curnaisoB mo
MAaKETUPYEMbIM WM PEMOHTHUPYEMBIM CXeMaM. B 3Tux ciy4asgXx KOHTPOJBHOE



YCTPOKCTBO AOHKHO OBITH JOCTATOYHO BHICOKOOMHBIM.
CxeMa mpoCTeHIero yCuImMTeNs JUIsl TOJIOBHBIX Telle(OHOB:
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OHa BBIOJIHEHA BCETO HAa  TPEX  MAJOMOIIHBIX U  LIAPOKO
pacnpocTpaHeHHbIX Tpan3ucrtopax T1-T3.

BxonHoli curnan nomaercst yepe3 KonaeHcatop C4 Ha peryyisiTop r[pOMKOCTH
P1. C ero mBuxkka uepe3 konmencarop Cl curman momaercss Ha 0aszy n-p-n
tpansucTopa T1 tunma BC549. OH ncnonp3yercst Kak YCUIIUTENb HANPSKEHUS IS
«pacKaykm» KOMIUIEMEHTAPHOM Mapbl BBIXOIHBIX TpaH3ucTopoB T2 u T3. Jnoasl
D1, D2 obecneunBaroT cMenieHrne 0a30BbIX MEPEX0/I0B BBIXOIHBIX TPAH3UCTOPOB.

Uepes pesuctop R2 obecrieunBaeTcsi MU3MEHEHHE CMEIICHHUS BBIXOIHBIX
TPaH3UCTOPOB MpPU HM3MEHEHHWU BXOJIHOTO CHUTHaja Bced cxembl. CurHai Ha
roJIOBHBIEC TelleoHbI CHUMaeTcs ¢ pe3uctopa R4. Pesucrop R3 ucnonb3yercs He
TOJIBKO B (PWIIBTPE MUTAHUS yCUIUTENS (COBMECTHO ¢ KoHneHcaropoM C3), HO U
KaK TPEIOXPAHUTENbHBIN IS MCTOYHUKA MUTAaHHUS MPU BO3MOXKHBIX OTKa3zax
PaAMOKOMIIOHEHTOB CaMOT'0 YCHJIUTETIS.

[Ipu nuTaHuu cxemMbl OT UCTOYHUKA HampsbkeHueM 3 B HoMuHan pe3ucropa
R3 B matepuanax pekomeHgoBaH okoJio 22 OM. [Ipu Hanpsbkenuun nutanus 5S... 12
B conpoTuBnienue cienyer yBeauuuThb npumepHo 10 100 Owm.

JIOCTOMHCTBOM CXEMBI KPOME MTPOCTOTHI, SIBISETCS €€ 3aluIleHHOCTh oT K3
Ha BbIX0Z€ (royioBHBIX TenedoHoB). Tok moTpebneHus cxemsl koiebdsercs ot 10
110 30 MA B 3aBUCHUMOCTH OT BEJIMYMHBI HAMPSHKEHUS TATAHUA.




Perynupyembie 0JIOKH MATAHUSA

JUis nuTaHusT CcXeM OOBIYHO TpeOYIOTCS TOCTOSIHHBIE HCTOYHHUKHU
HANpPSDKEHUsS, W elle Jydile, 4ToObl OHU ObUIM CTAaOWMIM3UPOBAHHBIMH (€CIIH,
KOHEYHO, MO3BOJISIET MOIIIHOCTh CTA0MIIN3aTOPA).

Tak 4TO 711 3TOTrO JIydIle BCEr0 BOCIOJb30BAThCS CHEUUATU3NPOBAHHBIMU
MHUKPOCXEMaMH WM TPAH3UCTOPHBIMH CTA0OUIN3aTOPAMH.

Ho, ans panuomoOUTeNbCcKONM TPaKTHUKA HE Memalo Obl HMETh U

peryiupyeMbiii OJIOK MUTAHUS, MO3BOJISIIOIIUNA U3MEHSATh BBIXOJHOE HAIMPSKEHHUE B
ONPEAEIICHHBIX ITpeIeIax.

BoT HECKOJIIBKO CXEM:
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Puc. 169. INpunnunuancHas cxemMa 610Ka NMHTAHMA TPAH3HCTOPHBIX KOHCTPYKUMH

Cxema MoO3BOJISIET MPOU3BOJUTH PErYJUPOBKY BBIXOJHOTO HAIPSIKEHUS B
npenenax 1..12 BonasT.

JInst yBeTMUYeHUsI BBIXOJHOW MOIIHOCTH MOXHO 3aMEHUTh TPAH3UCTOPHI Ha
0oJee MOIIHBIE, a JJIsI U3BMEHEHUS TTOJISIPHOCTH MOKHO MPUMEHHUTH TPAH3UCTOPHI C
JpYyrol MpPOBOAMMOCTBIO U 'pa3BepHYTh' BCE MOJISIPHBIE SJIEMEHTBI: JHUOIBI,
CTAOMJIUTPOH U DJICKTPOIUTUIECKHE KOHIEHCATOPHI.
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Cxema MO3BOJISIET MONYYUTH JBYXITOJSIPHOE PETYIHPYEMOE HAIPSIKEHUE B
npeaenax ot 5 1o 25 BoubT v TOKOM Harpy3ku 10 1 Amnepa.
Ucnons3yemsie Tpanchopmatopsl - TBK-110 or nmamMnoBbIX TeIeBU30pOB,
HO MO>XHO MPUMEHUTH U JPYTUe ¢ aHAJIOTUYHBIMU MTapaMeTpaMHu.
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HeMmHoro cnoxHee, HO umeeT 3auTy oT K3 B Harpyske.
Brixognoe nampsbkenne ot 4 no 12 BoabT npu Toke Harpy3ku go 1,5

Awmnep.



Crabuan3upoBaHHble 0JIOKU MUTAHUS

[IpocTenpkas cxema Juist muTaHust HUPPOBbIX ycTpoiicTB ¢ TTJI- morukoii:
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Cxema - KJTaCCMYECKUI KOMIIEHCAIIMOHHBIM CTa0MIIN3aTOp HAPSKEHUS.

Tpanszucrop VT2 3xneck BbINONHAET (QYHKIUIO KIOYEBOTO AJIEMEHTA,
Tpan3uctop VT3 - ympapisitolmuii 37aeMeHT, cTaOuiutpoH VD12 - ucToyHuK
ONOPHOTO HANpPsKEHUs, pe3ucTop R25 — uzmepurensbHeIil.

MouHbli 0JIOK MUTAHUA VISl PAHOJIIOOUTEIbCKOM J1adopaTopum:
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biiok nmuTaHus paccuyuTaH Ha TOK Harpy3ku A0 7 Ammep. Takas MOUIIHOCTb
JIOCTUTHYTA 3a CUET MPUMEHEHUS B KAYECTBE KJIFOYa COCTABHOIO KacKaJa U3 TpeX
tpan3uctopos VT2, VT3, VT4

Taxke mnpegycMOTpeHa Lenb I 3apAIKH  PE3EPBHOTO HMCTOYHHKA
(akkymynaropa) Ha anementax VTS5, VT6.

Tok 3apsiKu MO3BOJSET 3aPsKATh JaKe aBTOMOOWIIbHBIA aKKyMYJISITOP.

Beixogusie Tpan3zuctopbl U auoasl VD1-VD4 HeoO6X0auMo yCTaHOBUTH Ha
pauaTopBhl.

Bwmecto tpancdopmatopa TIIII277 moxxno npumeHuTh Tpancpopmatop TC-270
(OT LIBETHOTO JTAMITIOBOT'O TEJIEBU30pa), UCIOJIH30BAB €r0 HaKaJIbHbIE OOMOTKH.

Crpodockon «Ilosuuenckuii» Ha CBETOANOAAX

Upes3BpluallHO  mpocTas CXeMa  JOCTynHas Jake  HadMHAIoLEMY
PaIuoIIO0UTEITIO.

B cxeme cTpobockona HE COIEPKUTCS HHUKAKUX Je(QUUUTHBIX WU
JOPOTOCTOSIIIMX JieTallel, U coOpaTh €€ MOKHO CaMOCTOSITEJIBHO 32 HECKOJIBKO
MUHYT.

YCTpOHWCTBO COCTOUT M3 JBYX T'€HEpaTopoB: 3aJarollero TIeHeparopa,
coOpanHoro Ha 3nemeHTax VT1, VI2 u crpobockonuueckoro reneparopa VT3,
VT4, cozpmaromero KOPOTKHE HMMIYJIBCHL. 3aJaloOlldid TE€HEPaTop MOOYEPETHO
NEPEKITIOYAET CTPOOOCKONMMYECKUI TeHEpaTOp HA CUHUM U KPACHBIM CBETOJIUO/BI.
Pabouas yactoTa 3TMX reHepaTOpOB OMPENESETCs MapaMeTpaMu KOHIEHCATOPOB
C1-C4 u pesucropoB R5, R6, R8, R9. Ilepemennbimu pesucropamu R7 u R10
MO>KHO U3MEHSTh YaCTOThl COOTBETCTBYIOLIUX '€HEPATOPOB.

Cxema CBETOAMOAHOTO CTPOOOCKOMA:
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CxeMa npocToii cBeTOMY3bIKH Ha CBETOAUOAAX
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Ha Bxoge npucraBku ctosT aBa yacToTHbIX ¢(unbtpa - CIR4 u R3C2.
[TepBblii N3 HUX MPOMYCKAET BBICIIUE YACTOTHI, & BTOPOU - HU3IIKE. BhieneHHbie
buabTpaMu CUTHaNBl TOCTYNAlOT HAa YCWIMTEIbHBIE KAacKalbl, Harpy3kamu
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KOTOPBIX SIBJISIFOTCSL CBETOAMOJBI. [IpruemM B KaHalle BBICIIMX YacTOT CTOUT
ceeroaunon HL1 3eneHoro nBera cBeueHus:, a B KaHalle HU3IIMX YaCTOT - KPACHOTO
(HL?2).

HcrounrkoM curHaia 3BYKOBOM YacTOThl MOXET CTaTh, HaIlpuMEp,
paauonpueMHUK Wi MarHutodoH. K auHamMudeckoil roioBKe OJIHOTO W3 HHX
HY)KHO TOJAKJIIOYUTH JBa MPOBOJA B M3O0JAIMH M COCIUHUTh UX C BXOJHBIMU
rae3gamu X1 u X2 npucrasku. [IpociymmBas BOCIPOU3BOIUMYIO MENOIHIO, BbI
Oynere HaOII0/IaTh BCHBIINIKKA CBETOAUOAOB. Kpome TOro, HETpyJgHO pa3ivyarh
«PEAKIIMI0» CBETOJMOJOB HAa 3BYKM TOW WJIM MHOM TOHAIbHOCTU. CKaxkem, MpHU
3ByKax OapabaHa OyneT BCHBIXMBATh CBETOAMOJ] KPACHOTO IIBETa CBEUYCHUS, a
3BYKA CKPHUIIKM BBI30BYT BCIIBIIIKM CBETOAMOAA 3€JIEHOro IBeTa. SApKocTh
CBETOJMOJOB YCTAaHABJIMBAIOT PETYISATOPOM T'POMKOCTH HCTOYHHUKA 3BYKOBOTO
CUTHAJIA.

Tok moTpebneHuss cxemMbl OY€Hb HE3HAYUTENbHBIA U MOITOMY B KadeCTBE
MCTOYHMKA MTUTAHUSI MOKHO UCIOJIb30BaTh BCE UTO YTOAHO - Jake OaTapeiiku.

DJIeKTPOHHASI KaHApeiika

Ora mpocras CcXeMa TEHEpUpYeT 3BYK IIOXOXKMH Ha IIEHUWE KaHapeuku
MO3TOMY OHA U MOJIy4YHJIa TAKOE Ha3BaHUE.

3/1ech UCIOJIb30BaH T€HEPATOP CIOXKHBIX KosieOaHui. [lepuon moBTopeHus
TpeJieil peryiupyroT MEepEeMEHHbIM pe3uctopoM R2, a yactoTy 3By4aHus -
pesuctopoM R4.

Cxema 3JIEKTPOHHOW KaHApEUKHU:
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Tpanchopmarop T1 BbIXOMHOHM OT JIFOOOTO TPAH3UCTOPHOTO TMEPEHOCHOTO
MPUEMHUKA;, JUHAMUYECKAs TOJIOBKA - TAKXKE€ OT MaJIOradapuUTHOTO MPHEMHUKA.
[ToTpebasieMblil TOK 5 MA, MO3TOMY MOHO MCIIOJIB30BaTh JJI MUTAHUS OaTapero
"Kpona".



JJIeKTPOHHAs1 CHPEeHAa

B pagmonoOuTebCcko CXEMOTEXHHMKE HMMEETCS JOCTaTOYHO MHOTO
Pa3IMYHBIX YCTPOMCTB MJiA cCo37aHus 3BYKOBBIX 3ddektoB. Ilpu stoM s1H
YCTPOMCTBa MOTYT OBITh BBIMOJHEHBl KaK Ha TpaH3UCTOpax, TaKk W Ha
MHUKpPOCXEMax.

TpaH3ucTOpHBIE YCTpOMCTBa HambOJiee MPUBJICKATEIbHBI JJI1 OHBIX HWIIU
HAaYMHAIONUX paauotoouTeneii. Cxema OJHOTO M3 MPOCTEHINX OblIa OMKCaHa B
[2].

Panpunomntobuteneil Bcerja npuBiIeKaid CXeMbl, KOTOPbI€ ObLIN JOCTYITHBI UM
B TOBTOPEHUU II0 YPOBHIO CJIOXKHOCTM W HE cojJepXKaBiine AeUIIMTHBIX
PaIMOKOMIIOHEHTOB. Y CTPOMCTBO, CX€Ma KOTOPOTO MOKa3aHa Ha pucC.2, MO3BOJISIET
MMUTHUPOBATH 3ByYaHUE TPEX PA3JIUUYHBIX TUIIOB CUPEH: MOJUIECHCKOM, MOKapHOU
MAIIIMHBI WU CKOPOW MTOMOIIIH.
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CMOHTHpOBaHHasi CcXeMa MOXET OBITh HCIONb30BaHa, HampuMmep, B
UTPYIIKAX WX ISl OXPAHHBIX YCTPOUCTB.

OYHKIIMOHAIBHO YCTPOHUCTBO COCTOUT U3 JIBYX T'eHepaTopoB. OIuH U3 HHUX
BBITNIOJIHEH 10 CXeMe MyJbTUBHOparopa Ha Tpanzuctopax 13 u T4. Ero wacrora
M3MEHSIETCSl TeHeparopoM Ha TpaH3uctopax T1 m T2. M3MeHeHHe YacTOTHI
reHepalui U CKOPOCTU 3TOr0 M3MEHEHHUs MNPUIAIOT 3By4daHUIo u3inyyatens SP1
XapakTepHOE Ui CHUPEH 3By4yaHue. Tpansucrop TS5 cormacyer manoe
conpoTuBieHue uziayudarens SP1 co 3HauuTenbHO Oojiee BBICOKUM BBIXOJHBIM
COIpoTHBIIeHNEM MyibTuBHOpaTopa T3-T4.

Ecnu Beikmowatenn S2 u S3  HaxondTcss B yKa3aHHOM Ha CXEMe
Pa30MKHYTOM COCTOSIHMHM, TO IOCJIE M0JIa4l Ha CXEMY BBIKItOUYaTesneM S| nutaHus
rpomkoroBoputenb SP1 OyneT u3naBarh 3BYK MOMUIIEHCKONW CUPEHBI.



[Ipy 3aMKHYTOM BBIKJIIOUaTesie S2 HU3Iy4aeMblii TPOMKOTOBOPUTEIEM 3BYK
HAaIlOMUHAeT 3BYK [IO)KapHOM MAaIIMHBI. 3aMbIKaHUE  BBIKIOUaTens  S3
o0ecrieurBaeT UMUTALIMIO 3BYKA CUPEHBI CKOPOW MTOMOLIH.

Crnenyer mog4epKHYTh, YTO XAPAKTEPHBIM 3BYK CUPEH, C yYKa3aHHBIMU Ha
CXEME€ DJIEMEHTaMM, HECKOJIbKO OTJIMYAIOTCA OT «OOILEHPHUHSATHIX» B HalIel
ctpaHe. Ckopee, OHM UMEIOT «3alagHbIH» OTTEHOK. JTa OCOOEHHOCTh
IPUBEICHHON CXEMBbl IO3BOJISIET PAJUONIOOUTENSIM SKCIEPUMEHTHPOBATh C
BBIOOPOM 3JIEMEHTOB CXEMBI JUIsl TOCTUKEHUS JKEJIaeMOM 3BYKOBOM KapTUHKH.

JUIs1 TOHBIX paguoIroOuTeNIel UMeETCs OONBILION MPOCTOP B BHIOOPE THUIIOB U
KOHKPETHBIX JK3EMIUIIPOB OTE€YECTBEHHBIX TPAH3UCTOPOB Ui 3aMEHBl HMU
UMIOPTHBIX TpaH3ucTopoB T1-T5. Tpanszucrop VTS xenarenbHO yCTAHOBHUTH Ha
TEIUIOOTBO/I C IUIOMAAbI0 He MeHee S50 cM.

B kauectBe nuHamuka SP1 MOXHO HCIOJIB30BaTh JIOOYI0 NUHAMUYECKYIO
IOJIOBKY, KEJIATEJIBHO C CONPOTUBIIEHNEM He MeHee 16 OM (TooBKa ¢ yKa3aHHBIM
Ha cXeMme puc.2 conpoTtusiieHHeM 8 OM WM MEHBIIMM JIOJDKHA MOJKIIIOYaThC K
YCTPOMCTBY Uepe3 MOHMKAIOLIUI TpaHCHOpMaTOp).

HanpspkeHne MCTOYHMKA MUTAHUS CXEMbI MOXKET OBbITh yMEHbIIEHO ¢ 12 B,
Harpumep, 10 9 B ninm naxxe MeHbIe. ' pOMKOCTB 3By4aHUs U3JIydaTess IPU ATOM,
€CTECTBEHHO, IIOHU3UTCA, HO 3TO B pAlLE CIy4yaeB 3TO BIIOJHE JOIIYCTHUMO.
HomunanpHas pabodasi MOIIHOCTh JUHAMHYECKON TOJIOBKU B 3TOM CIy4ae MOKET
owITh 0,25 BT.

DJIEKTPOHHBIN 3BOHOK «KaHapenKa»

DJIEKTPUYECKUM KBAapTUPHBIM 3BOHOK MOKET 3BYy4YaTh KaHApPEWKOU, €Ciin
CMOHTHUPOBATH HECJI0)KHOE YCTPOMCTBO IO CICAYIOUIEH CXEME:
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3BOHOK COCTOUT M3 reHepaTopa «kaHapeikay» (Tpansuctopel VI, V2) u
aBTOMaTa 3a/epKKu BpeMeHH (Tpan3uctopbl V3 u V4). [locnennee HEOOX01UMO
JUIsL TOro, 4yTOObI BpeMsl 3BY4YaHHUsSl Tpelid KaHapeWKH He 3aBHCEN0 OT BPEMEHHU
Ha)KaTUsl HAa KHONIKY JBEPHOIO 3BOHKA S1.

MyneTuBuOpaTop cobpan Ha Tpansucropax VI m V2, kxpome Toro
TpaH3UCTOp V2 BXOJUT B COCTaB OJIOKMHI-TE€HEPATOPA, YACTOTa KOTOPOTO IUIABHO



U3MEHSETCS 3a BpeMsi pabodero MWKIA, a JJIUTEIBHOCTH PAbOTHI 3aBUCHUT OT
4acTOThl HACTpOWKWM MynsTUBHOpaTopa. B pesynaprate B rosoBke Bl
nepuoauyecku (¢ nmay3amu B 10...15 ¢) pazmaroTcst Tpenau, UMUTUPYIOIINUE TIEHUE
KaHApEUKMU.

B kauectBe Ttpanchopmatopa T1 mpumeHeH BBIXOAHOW TpaHCHOPMATOP
(TB) ot manorabapuTHBIX KapMaHHBIX MPUEMHHKOB C JBYXTAKTHBIM YCUJIUTEJIEM
HY. Karymika LI - nepBuunas odMoTka corinacytomiero tpancgopmaropa (TC) ot
TaKuX ke nmpueMHuKkoB. ['omoska B1 - 0,25 I'/]-10; pesuctopst - MJIT-0,125 (R7 -
MPOBOJIOYHBIN,  BBIMNOJHEHHBIM W3  MPOBOJA C  BBICOKMM  YIEIbHBIM
conpotuBieHueM); konaeHcaropst Cl, C2, C4, C6 - K50-6; C3, C5 - KIJIC;
UCTOYHUK MUTaHUs - 6aTapes «KpoHay.

YacToTy MOBTOPEHHUS Tpesed MOXHO H3MEHHUTh MOoAOOpoM pe3uctopa RS
Pesucrop R7, BKItOUEHHBIN MOCIIEIOBATENBHO C TOJOBKOW, BIMSAET HE TOJBKO Ha
IPOMKOCTh 3BY4YaHHUs, HO M Ha 4YacTOTy OJOKHHT-TeHepaTopa. DTOT PE3UCTOP
MOHO TMOJ00paTh HKCIEPUMEHTAIbHO, BPEMEHHO 3aMEHUB €ro MEePEeMEHHBIM
(IpOBOJIOYHBIM) CONPOTUBIIEHHEM 2...3 OMa.

ABTOMAT 3aJ€P>KKH BpeMEHH nurtaercs oT uctounnka GB1 namnpsbxkenunem 9
B. Bpemszanaromiein 1enoukoit siBisitorcss konaeHcarop C6 u pesuctop R9 B
HCXOJTHOM COCTOSIHMM (KOTJa KHOIKa 3BOHKA He Haxkara) kouaeHcatop C6
noacoenvHeH 4vepe3 KoHTakTel pene K1, KI.1 m pesucrop R8 k ucrounumky
MIATAHUS U 3apsDKEH 10 €r0 HAIPSDKEHUs, a TpaH3ucTopel V3 u V4 3akpeiTel. [lpu
HAOKATUM KHONKH S| 3aMBIKAIOTCS €€ KOHTAKTHl W TOJKIIOYAKOT 3apsiKECHHBIN
KoHJIeHcaTop K pesuctopam R9 m R10. Ha 6a3e Tpansuctopa V3 mnosBisercs
OTPULIATEILHOE HAMpPsHKEHUE CMElIeHUs, W OH (a Takke TpaH3uctop V4)
otkpeiBaeTcs. CpabateiBaeT pene K1 u xontaktamu K1.1 OnmokupyeT KOHTaKThI
KHOTIKH.

Konnencatop C6 paszpsbkaercsa yepe3 pesuctop R9 um yepes HekoTopoe
BpeMs (3aBUCAIEE OT €MKOCTH KOHJEHCATOpa W COIMPOTUBICHUS PE3UCTOPA)
HalpssKeHUE Ha HEM MaJaeT HACTOJbKOo, yTo pene ormyckaeT. Konrtaktel Kl.1
BO3BpAIIAIOTCS B UCXOJHOE (TMMOKa3aHHOE HAa CXEME) TMOJIOKEHHWE M Pa3MBIKAIOT
LEMb MUTaHUsI TEHEPaTopA.

JJIEKTPOHHBIN METPOHOM

MetpoHoM 3TO mpuOOp, OTMEUAIOIIUNA KOPOTKUE MPOMEKYTKH BpPEMEHU
paBHOMEPHBIMM ynapamu. lIpudyem mepuoAMYHOCTH 3THUX YIApOB MOXKHO €LIE U
perynupoBaTh. Yaiie Bcero METPOHOMBI NPUMEHSIIOTCS TaM TJI€ HEOOXOAMMO
OTCJI)KMBAaTh PUTM - B MY3BIKQJbHBIX IIKOJIAX, HAPUMEp, WIM Ha 3aHATUAX
TaHILIAMHU.

DTa NpOCTEHbKAs CXeMa - aHAJIOT METPOHOMA:



OcHoBy mnpubopa COCTaBISET aHAJIOr OJHONEPEXOJHOTO TPaH3UCTOPa,
00pa30BaHHOTO KOMITJIEMEHTApHOU mapoil MajoMouHbeix TpuojoB VT1, VT2 (cm.
cxemy). bonee mouHblii Tpanzuctop VT3 ycunuBaeT KOPOTKHE HWMIYJIBLCHI,
BO3HUKawmme Ha komiekrope VT1. Yacrora uMIIyIbCOB peryaupyeTcs
nepeMeHHbIM pesuctopoM R2, a rpomkocts - R3. B merpoHOomMe BMecTO
yYKa3aHHBIX Ha CXEME JOIMYCTUMO HCIOJIb30BaTh OTEUECTBEHHbIE TPAH3UCTOPBI:
VT1 - KT315, KT312; VT2 - KT361, KT3107; VT3 - KT502, KT814 ¢ no6siMu
OYKBEHHBIMHU MHJIEKCaAMHU.

DJIeKTPOHHBII COJIOBEH

Cxema 3BYKOBOTO HMMHUTATOpa COJIOBbSI HA TIEPBBIA B3TJISAL MOXKET
MOKA3aThCsl HEMHOTO CJIOXKHOBATOW JJIsI HAUMHAIOIIUX: OHA COJIEPKUT Cpa3y TpHU
MyJIbTUBHOpATOpa, HO OHA HMHTEPECHA B TOM IUJIAHE, YTO TMOCJIE€ HEOOJBIINX
JOpabOTOK M M3MEHEHHM OHAa MOXKET T'€HEepUpoBaTh €Illle U APYTrHe 3BYKH: 3BYK
XPprO-Xp1o (IOPOCEHOK) U 3BYK COOAUBETO JIasl.

OcHoBy cxeMbl «conoBei» (puc. 3.9) cocTaBigOT TpU MYJIBTHUBUOpATOpA.
[lepBbIii U3 HUX, COOpaHHBIM Ha TpaH3UcTOpax V6, V7, reHepupyeTr TOHAJIbHBIN
curHasl yactorod okojio 2000 I'm. CurHam ycuiauBaeTcs TpaH3UCTOpoM V8.
VYhpapisitomuii  MyJIbTUBUOpaTOp Ha TpaH3ucTtopax V4, V5 mnepuoanydecku



BBIKJTIOYAET TMEPBbIM MyJIbTHBHOpaTop. Paboroil BTOpOoro mynpTUBHOpaTopa
yIpaBIsieT TPETHIA, COOpaHHBIM Ha TpaH3ucTopax V1 m V2 ¢ ycuinrenaeMm Toka Ha
Tpan3zucrope V3. Harpyskoii storo ycunutens sBisgercs obmorka pene Kl.
YacToTa mepekItoueHuil TPaH3UCTOPOB 3TOTO MYJIbTUBHOpAaTOpa BHIOpaHa TaKoOM,
4TOOBI OHA HE COBIAJalia C YaCTOTOM CpabdaThIBAaHUN BTOPOTO MYJIbTHBHOpATOpA.
Korma tpansuctop V2 OTKpBIBa€TCS, BMECTE C HUM OTKPBIBACTCS M TPAH3UCTOP
V3. Pene cpabatpiBaeT u cBomMH KoHTakTamu K.1/1 moakirodaer mapajuiebHO
pesuctopy R7 pesucrop R8. B pesynbrare nzmensiercs oOllee COMPOTUBIICHUE B
0a30BOM 1emu TpaH3ucTopa V4, a cleqoBaTeNbHO, M YacTOTa MEpPEKITIOYCHHIM
TPAH3UCTOPOB BTOPOro MynsTHBHOpaTopa. Co3maroTcss Kak Obl JBa pexXUMa
NEPEKITIOUEHUS TIEPBOT0 MYJIbTUBHOpaTOpa Ha TpaH3uctopax V6 u V7. Xapakrtep
3BYYaHHsI HATIOMHHAET COJIOBBUHYIO TpEib. B omuchIBaeMBbIX TeHEpaTOpax MOKHO
UCIIONB30BaTh JIIOObIE HHU3KOUYACTOTHBIE TPAH3UCTOPHI C  KOIPPHUIIMEHTOM
nepenaun Toka Oombiie 15. Pene oanexkrpomarautHbie POC-10 (macmopr
PC4.524.303), tpanchopmaTop — OT JIOOOTO TPAH3UCTOPHOTO MAIOrabapuTHOTO
IPUEMHHUKA.

CrouT B cXeMe JJIEKTPOHHOI'O COJOBbS M3MEHUTh HOMHHAJbI JeTajeil
CXEMbl M HCKIIIOUUTH pEJie, KaK y Bac MOJIYYUTCS TEHEPATOp «XPIO-XpIoy,
UMHUTHPYIOIIHI XproKaHbe opoceHka (puc. 3.10).

HckmroyaeTe U3 3J€KTPOHHOTO COJIOBbSI CPEIHHUI MYyJIBTUBUOPATOp U pelie
— M MOJy4aeTcs reHeparop «ias» (puc. 3.11).
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JIeKTpPOHHBII cyBenup ''8 Mapra"

OcHoBO#1 »3TOrO CyBeHUpa siBIsieTcs TpExdasHbld reHepaTop Ha
TPaH3UCTOPAX,  KOTOPBIA yOpaBISIET KIIOYaMH, MOOYEPENHO MOJAIOIIMMU
MUTaHUE Ha TpH IpYIIIBI CBETO/IMOIOB. Bce CBETOIMO/IbI

pa3MellleHbl Ha TMEeYaTHOM IUIaTeé TaK, 4To 00pa3yroT u3o0paxkeHue HUudpsl 8.

CxeMa ycTpoiicTBa moKazaHa Ha puc. 1.
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’Puc. 1

Ha tpansuctopax VT1 —VT3 cobpan Tpéxdas3Hblii TeHEpaTOp UMITYJIbCOB,
4acToTa CJIeIOBaHUsI KOTOpbIX okoio 2 'y (mepuox ciegoanus 0,5 ¢) 3aBUCUT OT
conportusieHus: pesuctopo R1, R3, RS u émkoctn konnencaropo C1—C3. Bo
BpeMsi pabOThl TeHepaTopa Ha KOJUJIEKTOpax TpaH3uctopoB VTI—VT3
(bOopMUPYIOTCS UMITYJIbChl OTPHULIATEIBHOM MOJSPHOCTH, CABUHYTHIE MO BPEMEHU
JIpYr OTHOCUTENBHO Jpyra Ha TpeTh MEpuoAa clieqoBaHUS. B COOTBETCTBUHU C
OTUMH MMITYJIbCAMU OTKPBIBAIOTCS TpaH3ucTopel VI4—VT6 mn Brimoudarorcs
COOTBETCTBYIOIIME CBETOAMOBL. [Ipu 3TOM co3naércsa 3 (eKT BpalieHus: BepxHei
yacTu LUPpbl 8 B OJHY CTOpPOHY (IPOTHUB YAcCOBOW CTPENKH), & HUKHEH — B

JPYTY?O.



Kanenaapubiii ydyeOHbIi rpaguk
1 rox o0yuenust

[Tpunoxenue 3

Bpewms
o
= e npose- | Mopma 3aHATHA | 2 3§ Paznen/ Mecto dopma
Ne g E JICHIAS S Tema IIpoBe KOHTPOII
=S |5 aHs- < & p
THst JeHUs
1. WuTerpupoBan
PHP 2 BBoaHnoe 3ausiTue Onpoc
HOE 3aHSITHE
6 BBenenue B
PaIUOTEXHUKY
2. WNHuTerpuposan Hcropus pa3surus
HOE 3aHATHE 2 | paAMOTEXHUKH U Omnpoc
PaanoItoOUTENHCTBA
3. WuTterpupoBan 9 OCHOBBI JIEKTPUUECTBA, Omboc
HOE 3aHSITHE e IMHUIIBI H3MEPEHHS P
4. WuterpupoBan TexHuka 0e30MacHOCTH
HOC 3aHSTHE npu padote ¢
aJIMOTEXHUUECKUMHU
g | POl Ompoc
YCTPOHCTBAMH U
MHCTPYMEHTOM, CPEJICTBA
3aIATHI
18 | MHcTpyMeHTHI
S. WNuTterpupoBan 5 PagnoTrexnuueckue Omboc
HOE 3aHSTHE WHCTPYMEHTHI p
6. IIpakTrueckoe IIpaxTueckas
2 | Pabota c MHCTpyMEHTaMH
3aHITHE pabota
1. IIpakTrHueckoe [IpakTnueckas
2 | Pabora c MHCTpyMEHTaMH
3aHSITHE pabota
8. [TpakTHueckoe 2 . [IpakTnueckas
TexHuka manku
3aHITHE pabota
9. [TpakTHueckoe 2 . [IpakTuyeckas
TexHuka manku
3aHITHE pabota
10. [TpakTHueckoe 2 . [IpakTnyeckas
TexHuka manku
3aHITHE pabota
11. [TpakTHueckoe 2 . [IpakTnyeckas
TexHuka maiku
3aHITHE pabota
12. [TpakTHueckoe 2 . [IpakTnyeckas
TexHuka maiku
3aHITHE pabota
13. [TpakTHueckoe 2 . [IpakTnyeckas
TexHuka maiku
3aHITHE pabota
16 Panunomarepuasl u
PAIHOKOMIIOHEHTHI
14. Huterpuposan 2 Marepuaisl B IIpaxkTrueckas
HOE 3aHATHE palMOTEXHUKE pabota




15. WNuTerpupoBan PannokoMITOHEHTHI.
HOC 3aHSITHE 2 | YcioBHBIC Omnpoc
0003HaYCHHS
16. WuTerpupoBan 2 ITpoBoaHMKY U Omboc
HOE 3aHATHE JUAIEKTPUKH p
17. Nuterpuposan
pHp 2 | Pesucropsr Ompoc
HOE 3aHATHE
18. WNurerpuposan
pPHb 2 | Kongencaropsl Omnpoc
HOE 3aHATHE
19. WNHuTterpuposan 2 Karymku HHIyKTUBHOCTH, Onpoc
HOE 3aHATHE TpaHcGopMaTophbl P
20. WNurerpuposan 9 DIIeKTPOBAKYYMHBIE Omboc
HOE 3aHATHE puOOpbI P
21. WNurterpuposan 2 [TonynpoBOIHUKOBBIE Omboc
HO€ 3aHATHE prOOpbI P
100 | DnekTpUYecKHEe cXeMbl
22. WNurterpupoBan Tunel 31€KTpUYECKUX
2 Ormpoc
HOE 3aHATHE CXeM
23. [IpakTryeckoe [TocTpoenue IIpakTrueckas
3aHsTHE 96 | paIMOTEXHHYECKUX pabora.
KOHCTPYKLHN BricTtaBka
24. BricTaBka. BricraBka,
2 | AroroBoe 3aHsiTHE
CopeBHOBaHUE COPEBHOBaHUE
25. BricTaBka. BricraBka,
2 | AToroBoe 3aHsiTHE
CopeBHOBaHUE COpEBHOBaHUE
2 rox o0yuyeHmusi
Bpewms
o
No = | g | WPoBe | Qopma samsTHA | B 8 Paznen/ MecTto dopma
- Q 3] JACHUA3 =5 Q
9] < KOHTPOJIsA
S| 5| ans- S g Tema poBe
YIS JEHUS
Nurerpuposan
L PHb 2 | BBoaHoe 3aHsiTHE Omnpoc
HOE 3aHATHE
16 IHoBTOpEHHue
MPOIICHHOI'0 MaTepHuaJia
2. WNHuTterpuposan 2 Pannorexunueckui Onpoc
HOE 3aHATHE WHCTPYMEHT p
3 WNHuTterpuposan 2 N IIpaxkTrueckas
' TexHuka rmaku
HOE 3aHATHE paborta
Nuterpuposan 2 . [IpakTnueckas
4. pHp TexHuka rmaku p
HOE 3aHATHE paborta
5 WNHuTterpuposan 2 N IIpaxkTrueckas
' TexHuka rmaku
HOE 3aHATHE paborta
WNuTterpupoBan 2 . [IpakTrueckas
6. PHp TexHuka nmaku P
HOE 3aHATHE pabota
WuTerpupoBan 2 . [TpakTrueckas
7. PHp TexHuka maku P
HOE 3aHSTHE pabota
WNHuTterpupoBan [TaccuBHBIE
8. pHp 2 Ormpoc

HOC 3aHATUC

PaaArnOKOMITOHCHTEIL




WNHuTterpupoBan AKTUBHBIE
S. pHp 2 Ormpoc
HOE 3aHATHE PalMOKOMIIOHEHTBI
124 | DaexkTpuyecKkHe cXeMbl
10 WNHuTterpuposan THIIBI JIEKTPUYECKUX
. 2 Ormpoc
HOE 3aHATHE CXeM
11 WNHuTterpuposan THIIBI 3JIEKTPUYECKUX
. 2 Ormpoc
HOE 3aHATHE CXeM
WNHTterpuposan BapuaHTbI HCTIOJIB30BaHUS
12. HOE 3aHATHE 2 | palMOKOMIIOHEHTOB B Ormpoc
palMOTEXHUKE
Nuterpuposan
13. pHp 2 | IledarHble TIaThl Onpoc
HOE 3aHATHE
[TpakTrueckoe 2 | MonTtax
14. IIpakTrueckas
3aHATHE PaAMOKOMIIOHEHTOB Ha
pabora
miaTax
[IpakTryeckoe 2 MomnTax
15. [IpakTrueckas
3aHATHE PaZlMOKOMIIOHEHTOB Ha
pabora
raTax
[TpakTrueckoe 2 | MonTtax
16. IIpakTrueckas
3aHATHE PaAMOKOMIIOHEHTOB Ha
pabora
miaTax
[IpakTyeckoe 2 MomnTax
17. IIpakTrueckas
3aHATHE PaZlMOKOMIIOHEHTOB Ha
pabora
riaTax
[TpakTHueckoe 2 | MonTtax
18. [IpakTnueckas
3aHATHE PaZOKOMIIOHEHTOB Ha
pabota
riaTax
IIpakTueckoe 2 N3rorosieHue KopIycos
19. [IpakTnueckas
3aHATHE pPaIMOTEXHUYECKUX
N paborta
YCTPOMCTB
[TpakTueckoe 2 N3roroBieHue Kopycos
20. [IpakTnueckas
3aHATUE PaaMOTEXHUYECKHUX
. pabora
YCTPOWCTB
[TpakTueckoe 2 N3roroBieHue Kopycos
21. [IpakTnueckas
3aHATHE PaAMOTEXHUYECKHUX
. paborta
YCTPOWCTB
IIpakTHueckoe ITocTpoenue
22. [IpakTnueckas
3aHATHE 100 | pagrOTEeXHUYECKUX aGoTa
KOHCTPYKIUHI P
23. BricTaBka. 2 ToroBoe 3ansimie Bricragka,
CopesHoBanue COPEBHOBAHHUE




3 roa o0y4enust

Bpewms
g | g | MPoBe- | dopma 3aHATHS 5,-3 a8 Paznen/ Mecto dopma
Ne § | g | Aemus S 8 Tema IpoBe KOHTPOJIS
= | & aHs- <z 5
TSI JEHUS
1. Hurerpuposan 2 | BBoaHoe 3aHsTHE Omnpoc
HOE 3aHATHE
6 IoBTOpEHUE
NPOIICHHOI0 MaTepuaJia
2. NuterpupoBan 2 | Textuxa naiiki [IpakTnueckas
HOC 3aHSTHE pabora
3. Hurerpuposan 2 PannoxkoMoHeHThI Ormpoc
HOE 3aHsTHE
4. Murerpuposan 2 PannoxkoMIoHeHThI Ormpoc
HOE 3aHSTHE
HN3mepurenbHas u
10 | Bcmomorare/bHas
TeXHUKA
HNuTterpuposan PasnoBuagHoCTH M
HOE 3aHATHE Ha3Ha4YCHHE
> 2 | paAMOM3MEPUTENBHBIX U Omnpoc
BCIIOMOT'aTeNIbHbBIX
npruOoOpoB
6. Hurerpuposan 2 | Tectepsl U MyJIbTUMETPHI Omnpoc
HOE 3aHsTHE
7. E::‘;ZEI;TPE?H 2 | Ocrumnorpadsl Ompoc
8. Mnrerpuposan 2 | 'enepatopsl Omnpoc
HOE 3aHSTHE
3. nrerpuposan 2 | McToYyHMKY TUTaHUS Omnpoc
HOE 3aHSITHE
124 | DaekTpuyeckHe cxeMbl
10. WuTerpupoBan 5 Pannorexuuueckue Onpoc
HOE 3aHATHE COOPKH U Y3JIBI
11. WHTerpuposan 5 Pannorexuuueckue Onpoc
HOE 3aHATHE COOPKU U Y3JIBI
12. WHTerpuposan 2 | 3roToBieHne 1 MOHTaX [IpakTnueckas
HOE 3aHSTHE ME€YaTHBIX IUIAT pabora
13. NuTerpupoBan 2 N3roroBieHne 1 MOHTaX [IpakTnueckas
HOE 3aHSTHE NIEYATHBIX IUIAT pabota
14. NuTerpupoBan 2 N3roroBieHne 1 MOHTaX [IpakTnueckas
HOE 3aHSTHE NIEYATHBIX IUIAT pabota
15. NuTerpupoBan 2 N3roroBieHne 1 MOHTaX [IpakTnueckas
HOE 3aHsTHE NIEYATHBIX IUIAT pabota
16. WNHuTerpupoBan 2 | 3roToBieHne 1 MOHTaX [IpakTnueckas
HOE 3aHSTHE NIEYaTHBIX IUIAT pabota
NuterpupoBan TexHomorust cOOpKU
17. HOE 3aHsTHE 2 | paAMOTEeXHUYECKOU Omnpoc

anmnaparypbl




[IpakTuueckoe [Toctpoenue Mpakiycckas
18. 3aHsTHE 100 | pagroTeXHUYECKUX %Om
KOHCTPYKIUIA p
IIpakTHueckoe 2 | TectupoBanue ToaKTiecKas
19. 3aHATHE PaaMOTEXHUYECKHUX a%OTa
KOHCTPYKUUHI P
[IpakTuueckoe 2 | TectupoBanue Mpakycckas
20. 3aHsATHE pPaIMOTEXHUYECKUX a%OTa
KOHCTPYKIUI p
IIpakTHueckoe 2 | TectupoBanue Mpakycckas
21. 3aHATHE PaaMOTEXHUYECKHUX a%OTa
KOHCTPYKUUHI P
[IpakTuueckoe 2 | TecrupoBanue MoaKieckas
22. 3aHsTHE pPaIMOTEXHUYECKUX a%om
KOHCTPYKIUHI p
23. BricraBka. 5 TTOroBoe 3AHsTIe BricTaBka,
CopeBHoBaHNe COpPEBHOBAHUE
4 rox o0yueHust
Bpewms
Q
No 7 | g | mose | dopma samsTha | B Pasznen/ Mecro dopma
= Q
g | g |nems 3 S Tema poBe KOHTPOJIA
S| 5 aHs- <
TSI JCHUS
NuterpupoBan
L PHp 2 | BBoaHoe 3aHsiTHE Omnpoc
HOE 3aHSTHE
10 IHoBTOpEHUe
NPOAEHHOr0 MaTEepHaJIa
2. Nuterpuposan 5 TexHmKa HaiK [IpakTnueckas
HOE 3aHSITHE pabota
Nurerpuposan
3. pPHp 2 | PamnoKOMITOHEHTHI Omnpoc
HOE 3aHSTHE
Nurerpuposan
4. pPHp 2 | PamnoKOMITOHEHTHI Omnpoc
HOE 3aHsTHE
Nuterpuposan
5. pHp 2 | I3meputenbHas TEXHUKA Omnpoc
HOE 3aHSTHE
Nuterpuposan
6. pPHp 2 | 3meputenbHas TEXHUKA Omnpoc
HOE 3aHSTHE
Pagnorexnunueckue
18 ycTpoiicTBa
NPOMBIILTICHHOT 0
U3rOTOBJICHUS
WuTerpupoBan TenneHunn pa3BUTHA
7. HOE 3aHSTHE 2 | coBpeMeHHOH Omnpoc
IIEKTPOHUKHU
8. NuterpupoBan 2 Pannonpuemuuku u Omboc
HOE 3aHSTHE nepeaTYuKu P
9. Huterpuposan 2 PanuonpuemMHuky u Onpoc

HOC 3aHATUC

NEpCAATINKA




10. Hurerpuposan 2 | MarautogoHbI Ormpoc
HOE 3aHSTHE
11. Hurerpuposan 2 | BuneomarautooHsI Ormpoc
HOE 3aHsTHE
12. E:;g;ggg;gal{ 2 | TeneBu3opsI Omnpoc
13. E:;i;ggg;gal{ 2 | berroBas TexHuka Ormpoc
14. NuterpupoBan 5 ABTOMOOMIBLHAS Onpoc
HOE 3aHATHE AJIEKTPOHMKA
15. NuterpupoBan 5 OcHOBHI 1TU(POBOI Onpoc
HOE 3aHATHE JIEKTPOHUKHU
112 | DnekTpuyeckue cxemMbl
HNuTerpupoBan TexHomorust cOOpKu
16. HOE 3aHsTHE 2 | paAMOTEeXHUYECKOU Omnpoc
arnmapaTypsl
I[pakTHaeckoe ITocTpoenne Nl
17. 3aHATHUE 100 | panMOTEXHUYECKUX PaKtieckad
KOHCTPYKIMHI padora
I[IpakTrueckoe Hacrpoiika u
18. 3aHSTUC o | TeCTHpOBaHHE [IpakTnueckas
PaaMOTEXHUYECKHUX paboTta
KOHCTPYKIMHI
I[IpakTiueckoe Hacrpoiika u
109. 3aHSTHC o | TeCTHpOBaHUE [IpakTnueckas
paIMOTEXHUYECKUX pabota
KOHCTPYKIUI
NurerpupoBaHH BrigBienune N
20. 0€ 3aHATHE 2 | HeucnpaBHOCTEH parTHiccKan
paborta
paauoannaparypsl
21. IIpakTuyeckoe 5 Menkuii peMOHT IIpakTnyeckas
3aHATHC paauoanmaparypsl pabota
22. IIpakTnueckoe 5 Menkuii peMOHT IIpakTHyeckas
3aHATHE paauoannapaTrypsl pabora
23. BricTaBka. 5 HroroBoe 3ansTie BrictaBka,
COpeBHOBaHI/Ie COPEBHOBAHUE
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