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[To ununmaruse [LI1. TonoBuHa W wiKosnbHOTO (H-
3UKO-TEXHHUUYECKOTO 00LIECTBa, MPH COACHCTBUU OPraHoOB
Hapo/HOro oOpa3oBaHHs YibsHOBCKOM oOmactu u Mu-
HucrepcTBa oOpazoBanus Poccunm na Gasze MHiueesckoit
CpeaHel WKoIbl YIbSHOBCKOrO pailoHa YiIbsSHOBCKOM 00-
nacti B 1990 roay Obuta co3naHa ydeHHuYecKas y4eOHO-
METOJIMuYEeCKasi U Mpou3BoAcTBeHHas Gupma «mmyaney.
B aByx kiaccax-1iexax ¢ 3aBOJICKUM 00OpYJOBaHHUEM Ha
50 pabouux MecT MpoXoAsT Npo(ecCHOHAIBHYIO MOAI0-
TOBKY y4aiuuecs 8—11 kiaccos. [Iporpamma noAroroBku:
TEOPHSl, NPAKTUYECKHE 3aHATHUS 110 YCBOCHHIO TEOPETH-
YECKUX 3HAHWI M M3TOTOBJIECHHIO NMPOAYKUHMH, KBAaIU(DH-
KALIMOHHBIA JK3aMEH Ha TOJy4eHHue paspsiaa 1o Creiu-
aJbHOCTH «MOHT@XKHHUK Pa/JMOAriaparypbl 1 npubopoB». ro“%';';:ﬂ:tf; gqgngg%%‘;
Beipy4eHHbIE OT 1€ATeIbHOCTH (PUPMBI CPECTBA HYT Ha KaHAWAAT NeaarorMyeckux Hayk
3apruiaTy y4amumcs, paboTaloummM BO BHEYPOUHOE Bpe-

Msi, Ha COJIEPYKaHHE LITATHBIX paOOTHUKOB, pa3BUTHE (PUPMbI M LLIKOJIBI.

[Tponykuus pupmbl «AmMmybe» noab3yercs 00/bIIOH MOMYIAPHOCTHIO M peaIn3yeTcs Ye-
pe3 ceThb Mara3uHoOB « Y YKOJJICKTOP», @ TAKXKE BBICBUIAETCS 10 MPAMOMY 3aKa3y LIKOJI.

OnwIT HCNoOb30BaHus yuuTensMu paspadoranneix [1. 1. [on0BUHBIM y4eOHO-HAMISAAHBIX
NMoCcoOHi U METOAMKH UX MPUMEHEHHS MO3BOJIAET BBIACIUTD CIEAYIOIIHE UX JOCTOMHCTBA:

— MpOCTOTa U OBICTPOTA B MPOBEACHHH IKCIEPHMEHTOB;

— HaNISTHOCTh ¥ BADHAHTHOCTb H3y4aeMbIX KOHCTPYKLHA;

— YHUBEPCAJIbHOCTb IPUMEHEHH S, HE3aBUCHUMO OT y4eOHOMH MporpaMmbl;

— THPAKUPYEMOCTb TEXHOJIOTHH 00yUeHHUs: U METOIMKH HCII0JIb30BaHHUS.

[Ipn «MUmnynsce» paboraer pykoBoaumas ILIL. T'onoBunbiM aBrOpckass Bcepoccuiickas
ILIKOJIA MOBBIIEHUS KBAJIM(DUKALMH yunuTenel PU3MKH 0 COBEPIICHCTBOBAHUIO MPAKTHYECKOH
4aCTH MPEnojaBaHus NEKTPOJAUHAMHUKH B IIKOJIBHOM KypCe M OpraHM3allMi BHEKJIACCHOM pa-
060Tbl M0 (pu3MKO-TEXHHYECKOMY TBOpYecTBY. 3a 1992-2005 roasl nposeaeHo conee 200 3a-
HaTHii B Mockse, Cankr-IlerepOypre, CoiktbiBKape, Bopkyre, Anaabipe, Yebokcapax, [1ense,
Capartose, Marasiaue, Pasanu, Cmonencke, Homkap-One, UuTe, [Tedope, Y e, Kazauu, Cama-
pe, YensOuHcke U B Ipyrux ropojax.

OpuruHanbHasi METOIMKA 00yYeHHs y4alMXCs MPAKTHYECKUM OCHOBAM HJIEKTPOIMHAMHUKH
[Terpa [leTrpoBuya ['010BHHA — HAPOIHOTO YUYHMTEIIS, KaH/IM/ATa M€1arorH4eckuX HayK — co3/a-
Ha Ha 0a3e pe3y/bTaToB UCCIIeA0BaHH MPOOIeM pa3BUTHA HHTEPECOB, CKJIIOHHOCTEH U Cr1oco0-
HOCTEH IIKOJIBHUKOB K (PU3MKO-TEXHUYECKOMY TBOPYECTBY.

AOEATENBHOCTb ®UPMbI « MIMMYNBC»
MO BbINYCKY YYEBHO-HAMAAHBLIX MOCOBUA U NOBLILWEHWUIO KBANTMOUKALINK YYUTENEN
SAWLMUEHA TOBAPHbBIM 3HAKOM 1 3HAKOM OBCITYXXVUBAHUA MO KNACCAM 9, 16, 41



YAK 537.3
BEBK 22.312
I 61

PELUEH3EHTDI:

B. U. 3uHKoBCKMMA, 3aBeayowmi yuebHo-MeToauueckon nabopatopuen u-
3UKM MOCKOBCKOro MHCTUTYTa OTKpbITOro obpa3oBaHWs, KaHAMAAT NefaroryecKkux
HayK;

B. A. KopoBHnH, 3acnyxeHHbir yuuteno Poccuitckon Pepepaumu, kaHauaar ne-
JarorMyeckux Hayk, 3amectutens pykosoautens [lenaptameHTta 3Kkcneptusbl yueb-
Hbix n3pnaHun P, IMTO MuHuctepctsa obpa3sosaHus Poccuiickon Depepaumi;

[E. C. O6vepkos] yuutens-metoamnct wkonbl Ne 548 r. Mockebl, 3ac/y>KeHHbIN
yuutens Poccuickon Depepaunu, KaHAUAAT NeaarorMyeckux Hayk, CEMHUKpaTHbIW
ctunengnat @onpa Copoca;

B. A. OcHoBHMHa, 3aMecTuTENb HauyanbHuka [nasHoro ynpasnewus obpasosa-
HWUA agMHHUCTPauMK Y/IbAHOBCKOW 0BnacTu, KaHAMAAT NnefarorMyeckux Hayk.

HAYYHbIK KOHCY/NbTAHT

A. B. YcoBa, [OKTOp Nefaroruyeckux Hayk, akafeMHK, 3acNyXeHHbIH aesTenb
Hayku Poccuiickon Degepauum.

61 Tonosun M. N. ®poHtanbHbie nabopatopHbie paborsi U npak-
TUKYM NO 3NEeKTPOAHHAMMKE: IKCNEPUMEHTANbHbIE 3a4aHNUA N0 3NEKTPOAU-
HaMuke. 2-e u3f. — YnbaHoBsck: M3aatenscTso «Kopnopayna TEXHONOrMA NPOABUXEHNA»,

2007.-256cC.

Mpeanaraemoe nocobue npepHasHayeHo ans nposeaeHus 60 nabopatopHbix
paboT NO OCHOBaM 3NeKTpPOoAUHaMKKK C ydawumuca 8—11 knaccos Ha ypokax u
baKkynbTaTUBHbIX 3aHATUAX NO NOOOM M3 AEHCTBYIOWMX B 0OLWeobpa3oBaTebHbIX
yupexxaeHusax nporpamm. MNocobue — coctaBHas yacTb komnnekta «DpoHTasbHble
nabopatopHble paboTbl U NPaKTHKYM NO 31EKTPOAWHAMMUKE», BbINyCKAEMOro
OpraHM30BaHHOW aBTOPOM Y4YeHWYECKOM y4yebBHO-MEeToau4ecKown W NpoM3BOA-
cTBeHHON dupmon «Mmnynbc» UweesBckon cpeaHer LKONbI YbAHOBCKOW
obnactu.

BbinonHenue yuauwiMmucs pabot no gaHHoMy nocobuio Byaer cnocobeTsoBarhb
Pa3BMTHIO UX TBOPYECKMX CNOCOBHOCTEM, NOBTOPEHUIO U YrnybneHuio nponaeHHo-
ro Ha ypokax matepuana, OCyLieCTB/SEMOro B yB/ieKaTeNbHOW AN HUX chopme.

MNocobue ¢ ycnexoM MOxeT ObiTb MCNONb3OBAHO YYUTENAMU (DU3UKU B
npouecce NOArOTOBKW K y4eBHbIM 3aHATUAM W BO BHEKNACCHOW (KPY>KKOBOW)
paboTte c yyaluMucs.
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NMPEANCNOBUE

[aHHoe nocobue sBnsercs pe3ynbTaTOM MHOrONETHUX TBOPYECKUX MOMCKOB aBTopa — Ha
poaHoro yuutens CCCP M. M. FonosuHa, HanpaBAeHHbIX Ha BbiABNEHHE 3PDEKTUBHBIX METOAON
0ByyeHHUs yyalMXCA OCHOBAM 3MEKTPOAHWHAMUKH M Ha pa3BUTHE WX TBOPYECKMX CnocobBHOCTEH,

B nocobuu npepctasneHo onucanue 60 nabopatopHbix paboT No 3NEKTPOAHUHAMMUKE ANA
yqawmxcs 8—11 knaccos. OaHU M3 HUX NpegnaraloTcs NS (OPOHTANbHOrO BbINONHEHURA, APyrHe -
ANs PU3MYECKOro NpakTukyma. bason ans mMx BbINONHEHWS CNY>KUT KOMNNEKT getaneu, pa3pabo
TaHHbIK aBTOPOM M BbINYCKAEMbIM OPraHU30BaHHOW MM YYEHWUYECKOW y4ebBHO-METOAHUYECKON U Npo-
u3soacTeeHHoW cupmon «Mmnynbe» npu Mweesckon cpefHen wkone YbsHOBCKOW obnactw.

Hapsagy ¢ 3atum B pabotax ucnonbayetcs U ctaHaapTHoe obopynoBaHue (PU3MHECKOro Ka-
HuHeTa (amMnepMeTp, BONbTMETP, UCTOYHUK MUTaHUA, ocuunnorpad 1 ap.).

ABTOpPOM TWATENILHO NpOoAyMaHa BCcA cucTema paboT, NPUBOAATCA PEKOMEHAAUMM NO TeXHO-
NIOTHK BbINOSIHEHWSA HAYaNbHbIX onepauui, 6e3 yero HeBO3IMOXKHO cobpaTb HWU OAHOM (faxke npo-
CTeHLwen) CXeMbl INEKTPUHECKOMN Lenu MKW KOHCTPyKuuu. Bonbwoe BHWMaHWe yaensetcs sonpo-
caMm TexHUKu 6esonacHoCTH Npu BbINONHEHUU pabor.

Ucnonb3osatb nocobue B npakTUUecKOW paboTe B 3HAUWUTENbHOM CTENEHW NOMOFYT MHOrO-
YUCNEHHbIE WUNNIOCTPAUUK: NPUHUMNUANIbHBIE CXEeMbl, 3CKU3bl, NOACHSAIOWME PACMONOXKEHHUEe feTa-
Nen Ha nnate, PUCYHKH, W3oOpaxkaloLme cnocobbl MOHTaXKa AeTaneH, BHeLWHWH BUA AeTanen (uto-
6bl 0ByyaeMbl MO caM OTbICKaTb B MUMeloWeMca Habope Hy>XHylo aetansb).

ABTOpOM pa3spabotaHa nocnenoBaTeslbHOCTb BbINONHEHWA OTAenbHbIX pabot. Yuawmecs
NOCTENEHHO 3HAKOMATCA CO CXEMAMW 3/IEKTPUYECKUX Lieneun, C BXOASLWUMHU B HUX INEMEHTaMM,
C WX 3HaKOBbIMM 0DO3HAUEHUAMM,

C nocobuem toHble paguontobutenu moryT paboTaTb CaMOCTOATENbHO AO Ha4Yana M3yyeHus
pa3pena «JNeKkTpuuyecTBo» B Kypce ¢u3ukn 8 knacca, Gnarogaps ToMy, YTO B HEM B MPOCTOM,
AOCTYNHOM ans noboro nogpocTka opMe U3NararoTcA «asbl» CTPOEHWS BELLECTBA U 3N1EeKTPU-
yecTBa.

Umes B BMAY, UTO COBpPEMEHHDbIE LIKO/bI MHOronpodubHble, a obyyeHWe pa3HOypOBHEBOE W
AUdbdepeHUMpOBaHHOE, aBTOP He CYes HYXHbIM YBA3blBaTb nNpeasaraemble paboTbl C KaKOW-TO
OAHOM KOHKPETHOM nporpammon obyueHus cdusuke. YuuTenio NnpefocTaBnseTcs BO3IMOXHOCTb
caMoMy BbiBUpaTb Hy>KHble paboTbl, COAEPXKaHWe W YUCNO NpeanaraeMbix B HUX 3a4aHUiM U op-
My OpraHu3auuu LesTeNbHOCTH ydawmuxcs. Hanpumep, oaHu paboTbl Npeanoxutb B BUAe Kpart-
KOBPEMEHHbIX OMbITOB, APyrHe — B BUAE OfHOYACOBbIX nabopartopHbix pabot, TpeTbu — B BUAE
WHAMBUAYANbHbIX MHOIMOYaCOBbIX UCCNELOBaHUM.

A. B. Ycosa,

3asefylowan kadeapon MeToOaUKU NpenoaasaHns Mu3nkn 4ensbuHCKoro rocyapCTBEHHOr0
nefaroru4ecKoro yHuBepcuTeTa, AOKTOP Nefarornyeckux Hayk, akagemuk PAO,
3aCNyXeHHbIN AeaTens Hayku Poccunckon deaepauymnm



OT ABTOPA

Cuutalo CBOMM AONTOM Bbipa3uTb HBnarofapHoOCTb:

— npenopasarensm wkon YnbaHosckoM, Mensernckon, Capatoeckow, Ps-
3aHckom, Cmonerckon, Camapckoin, OMckomn obnacrtew, r. Mocksbi, pecnyb-
nuk Komu, Mapui In, TarapctaHa, Yysawmuu, ctyaeHTam YnbsHosckoro, He-
NAOUHCKOro NefarorMyeckux YHMBEPCUTETOB W MHOTMM APYruM, KTO 3a-
HUMancs y asTopa Ha Kypcax BcepocCMHMCKOM LWKONbI NOBbIWEHUSA KBa-
NUUKaUUKM yYUTeNem U CBOMMM COBETAMM NOMOr ChOpPMHUpOBaTb CoAep-
»aHue U obbeM npeanaraembix nabopatopHbix paboT, npensapuTeNbHO
NPOBEPUB MX Ha YpPOKax B Knaccax pasHoro npoduns;

— peuensentam B. A. Koposuny, [E. C. O6veaxosy, B. A. OcHosuHO#,
B. UN. 3UHKOBCKOMY — 3a LieHHbIe COBETbl NO YNYYLWEHWIO KHWUMM, KOTOpbIe
C NPU3HATENbHOCTbIO NPUHATHI aBTOPOM;

— A. B. Ycoeo#, HayyHOMY pyKOBOAMTENO — 3a Hay4yHO-MeToauyec-
KylO NOMOLLb, OKa3aHHylo aBTopy npu pabote Hag nocobuem;

— yyauMMmca CcTapluMx Knaccos MweeBcKon cpefHen WKObl — 3a MHO-
rOKpaTHylO ONbITHO-3KCMEPUMEHTA/IbHYIO NPOBEPKY BCex 6e3 UCKAoueHHs
npegnaraembix B KHUre 3afaHui.

N. N. N'onosuH,

HapoAHbIA y4utens CCCP, kaHanAaT neaarorM4eckux Hayk,
QUPEKTOP Y4EHNYECKON y4eOHO-METOANYECKOH

¥ NPOM3BOACTBEHHOM (PUPMbI «MNyNbC»,

pykosoanuTens BCepoccnitckon aBTOPCKOW LWKONbI
NOBbIWEHUA KBANUMDUKALUM yynTeNen DU3NKKU



BBEAEHUE

O KHUTE

Kuura «@poHTanbHble 1aGopaTopHbe

paboTbl U MPAKTHKYM MO 3JIeKTPOAHHA-
MHKe» SIBJISIeTCA COCTABHON YaCTbl0 KOM-
naekra «PpoHTanbHble JabopaTopHbie
paboTbl H MTPAKTHKYM M0 3J€KTPOAHHA-
MHKe», BbIMyCKaeMOro OpraHH30BaHHOM
aBTOPOM YUEHHUYECKOH y4eOHO-MeToHyec-
KOil H NpoH3BoACTBeHHOH dupMoit «HUm-
nyJabc», aeficTByowed npu Miueesckoi
cpeaHei WKoJe YIbsHOBCKOH 06s1aCTH.
‘ B kuure onucano 60 pa6or pasauu-
~ HOH cJi0XKHOCTH. Basoit aas Ux Beinmosue-
HHS CJY>KHT BbILLIEYNOMSIHYTbIH KOMIJIEKT
COBMECTHO C THMOBBIM LUKOJIbHbIM 060pY-
AOBaHHeM (amrnepMeTpaMH, BOJIbTMeTpa-
MH, ocuuagorpagom, 6J10KOM MHTAHHUSA
u Ap.). boablwnHeTBO paboT MocBsLLEHO
H3YUYEHHIO ABJEHHH H 3aKOHOMEPHOCTEH,
BOCMPOH3BOAHMBIX C MOMOLUBIO AeTaJsedH
KoMIsieKTa. Ho ecTb M TakHe, B KOTOPbIX
rJ1aBHYIO POJib HFpaeT CTaHaapTHoe 060-
pyAoBaHHe (pH3HUECKOro KabHHeTa: UMeH-
HO OHO AIBJISIETCA MpPeJMeTOM H3YyUYeHHS.
Takux pa6oT HEMHOro, HO OHH Ba>Hbl,
MOCKOJIbKY 3HAKOMAT C LUIHPOKO pacnpo-
CTPaHEHHbIMH COBpPeMeHHbIMH NpHbopa-
MH: aMMepMeTpoM, BOIbTMeTPOM, aBOMET-
POM, HCTOYHHKOM MHUTAHHS, OCLLHJLJIOTpa-
¢OM U Jp. H OTKPBIBAIOT MYTH HX JaJb-
Helillero HCMoJb30BaHHUS.

Pa6oTbl no cMbiCy HepaBHOLEHHBIL:
OJIHH MOXKHO 3aYHCJ/IHTb B pa3psii OCHOB-
HbIX — OHH OTHOCATCS K KJ1accaM, H3yua-
IOWHM PH3UKY Ha 6Aa30BOM YpPOBHE; 1pY-
rue paboTbl — pa3BUBaloLLHe H YIay0as-
IOlLHe 3HAHHS — OHH MOTYT ObITb BKJIO-
YyeHbl B NMPaKTHKYM, HX LesecooOpa3Ho
npeanaraTth B KJaccax, M3y4alolHx QH-

3HKY Ha MOBbIIIEHHOM ypoBHe. Kaxknas
paboTa COCTOHT W3 HECKOJIbKHX 3a1aHHH,
KOTOpble MOTYT pacCMaTpUBaTbCA KakK
CaMOCTOfITeJIbHble, HO BMeCTe C TeM 3TO
CBSiI3aHHble MeXy COOOH HCCe10BaHHMS.

Bce onucanus pa6oT mocTpoeHbl Mo
e1HHOMY MJaHy W HMEeIT CJeayloLHe
pasnesnbl: TeMa, UeJjb paboThl, JHTEpaTy-
pa, obopynoBaHHe, KpaTKas TeOpHs, BOM-
poCbl AJs CaMOKOHTPOJIfi MO TEOPHH,
NnpakTHYecKasi 4acTb pab0oTbl, KOHTPOJb-
Hble BOMPOCHI H 3aJlaHHsA (3TOT pasaen
npeaHa3HayeH AJA NPOBEPKH YCBOEHUSA
MaTepHaJa, OTHOCSLLErocsi K 3KCNepHMeH-
TaJIbHOH 4acTH paboThbl; OH MPHCYTCTBY-
eT He Be3/ie). [lasi yno6¢cTBa nosnb30BaHUS
OMHCAaHHAMH paboT Ka>K1as U3 HUX Ha4HU-
HaeTcs C HOBOW CTPAHHILbl H HMeeT CBOIO
HyMepaLHIO PHCYHKOB.

Tak Kak coBpeMeHHbIe LIKOJbI MHOTO-
npodHu/abHbIe, 2 00yYeHHe pa3HOYpPOBHe-
Boe U NM(]depeHLHPOBAHHOE, aBTOP He
cyeJl Hy>KHbIM yBfI3bIBaThb NpejsiaraeMble
paGoTbl ¢ KaKOH-TO OJHOH KOHKPeTHOH
nporpaMmoi o6yyeHus pu3mke.

OnbiT paboThl ¢ MaTepHaJaMH MOCO-
6us B TeueHue 1991—2005 rogoB noka-
3aJ, 4Tto JabopaTopHble HCCJeJ0BaHHS
NpeanouYTUTEeNLHO PA3/IeNIHTh HA 3alaHHSA
AJIsl TOrO, YTOObl B 3aBHCHMOCTH OT NMpo-
(duJs Kaacca, MCNosb3yeMoii NporpamMMbl
H pecypca BpeMeHH npenojasaTesab MOr
caM BblOpaTh Hy>KHble paboThl, coaepIKa-
HH€ H YHCJIO NpesiaraeMblX U3 HHX 3a1a-
HUH U GOpPMY OpPraHH3alH1H JesiTeJbHOC-
TH yuauiuxcs. Hanpumep, oaHu pa6othbl
NpPefNOXKHTb B BUle PPOHTANBHBIX KpaT-
KOBPEMEHHbIX OMbITOB, BTOPble — OJHO-



yacoBbIX J1aGOpaTOpPHLIX paboT, TPETbH —
MHAHBHYaJbHbIX MHOIOYaCOBbIX HCCIE10-
BaHui. M 3Ta uaes B nocoOHH OCYI1IeCTB-
JieHa.

B o0ocHOBY KHHIH NOJOXEH TaKoH
TIPUHLIMIT: BBE/IEHHE a/IpeCcOBaHO YUHTEJIO,
onucaHusa pabot — yuauumces. Mexons us
3TOr0, B KaXKAy10 paboTy BKJIOUYEHA TeO-
peTHuecKas yacTb, YaCTHUHO MOBTOPSIO-
11asi H3yueHHoe Ha YPOKax (PU3HKH, a ua-
CTHYHO Pa3BHBAIOLLLASA, OMNOJIHAIOLLAS ero.

KHura u KOMNJIeKT OpHeHTHPOBAHBI HA
BbINIOJIHEHHE HeCKOIbKHX PYHKLHK:

1. Paciunpenue npakTHueckoH yacTu
yue6GHOH nporpamMmbl no ¢pusnke 1 dop-
MHPOBaHHe 3KCIIepHMEHTAaJbHbIX YMEeHHH
yuauiuxcsi npu oOy4eHHH npeamery.

2. Pa3BuTHe TBOpYecKoi caMocTosi-
TEJbHOCTH YYaLLHXCH.

3. ¥Ycunenue cBsi3u 0Oy4YeHHS C XKH3-
HbIO; 17151 YeTr0 B KOMMJIEKTe HCMOJb30Ba-
HbI 1eTaJIH, TPHMEHsEMble B COBPEMEeHHbIX
PanHO3JEKTPOHHbBIX YCTPOHCTBAX.

4. Pacuinpenne BO3MOXKHOCTeH AHG-
depeHuMalLHH 0Oy4yeHHSs], er0 HHAUBUAY-
aJIM3aLHHU: KaXK/1bli Y4EHHK Ha 3aHATHH
MO>KeT paboTaTh B CBOEM TeMre, eMy B pa-
60Tax npeasaraeTcs HeCKOJIbKO 3a/1aHHH,
KOTOpble OH MOXKET BbITIOJTHUTh MPH H3Y-
YEeHHH TeMbl.

Peauctop
nepeMeHHbIH

8

Puc. 1

O KOMIMNEKTE

B cocraB komnnekra «®poHTabHbIE
nabopaTopHble paboThl H MPAKTHKYM MO
3/MeKTPOAHHAMHKE» BXOISAT:

— naHHasa KHUra «PpoHTabHbIE J1a-
6opaTtopHble paboTbl H NPAKTHKYM MO
3/JIeKTPOJAHHAMHKE>;

— Habop aetanedd (amnbl, MOCTOSIH-
Hble H NepeMeHHble Pe3HCTOPbI, KOHAEH-
CaTopbl, AHOAbl, TPAH3UCTOPBI U T. A.),
cHaG>KeHHble COeAHHHTEJbHbIMH BbIBO/1a-
MH H YCJIOBHbIMH rpagHyeckuMH 0603Ha-
yeHUsiMH (pHuc. 1);

HaKanuBaHUA



Puc. 2

— creLHaJbHas MakeTHas niara, as
COOPKH 3/IEKTPHUECKHUX LieMNeH H3yyaeMbiX
KOHCTPYKLHIi (pHUC. 2), npeAcTaBasIONLas
co00# NaIacCTHHY M3 U3OJASALLMOHHOTO Ma-
TepHaJa, Ha MOBEePXHOCTH KOTOPOH B OM-
pe/ieNIeHHOM MOpsi/IKe pacnonoXKeHbl 9 uau

Puc. 3

TeJbHOro nposoaa. [1pyxxuHa, Bbinps-
MHBILHKCb, HAJIeXKHO 32>XKMMAeT ero.
Ln¢pbl Ha TpUHUKMMHANBHBIX CXeMaX
COOTBETCTBYIOT HOMEpPaM NpPYyXHH H Y-
pOLLAIOT MepeHOC MPHHLIUMHANBHOH CXe-
Mbl Ha MakeTHy10 naary (puc. 4 a, 6).

6

Puc. 4.

12 npy>XHHHBIX KOHTaKTOB. OHM CayXKaT
OMOpPaMH MpPH MOHTAXe 3JIeMeHTOB CXe-
Mbl U 06eCneyHBalOT 3eKTPHUECKHH KOH-
TaKT MeX]ly HUMHU.

Cnoco6 coelHHEHHs1 MPOBOAHHKOB B
npy»XHHe nokasaH Ha puc. 3. [1pyxuny
OTru6aioT naJjbUeM B CTOPOHY K MOBepX-
HOCTH MJ1aThl U B 00pa3oBaBLIMHCS MPO-
MEXYTOK MeXJ1y BHTKAMH CNHpaJH
BCTABJISIIOT OTOJIEHHbIH KOHell COe1MHH-

MeTtoanueckue coBeTbl
no pa60Te C KOMIIJIEKTOM

1. PekomMennyeMm pa3naBaTth (B uensx
COXPaHHOCTH) yualUMcs U3 Habopa ToJb-
KO Te JeTaJii, KOTOpble HeOOXOAUMbI L5l
BBIMIOJIHEHHS1 JaHHOU pa6oTbl. st aToro
B KOMIJIEKTe MpejJsaraercs npo3pauHbli
MOJIM3THICHOBBIN MaKeT.

2. Ilon1e3Ho U3roTOBHUTb K paboTam Je-
MOHCTPALIMOHHbIH MJIaKaT MHOTOPa30Bo-
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