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Biaagumup Promun
3aHuMaTeJIbHasl JIEKTPOTEXHNKA HA IOMY

IIpeaucaoBue u3aareabCcrea

Brnagumup Brnagumuposud PioMuH — pycCKUI MHKEHED, ONBITHBIN MEJAror, IMOayYrsI IIpO-
KYIO U3BECTHOCTb KaK IOMYJIAPU3ATOP HAYKU U TEXHUKHU.

Byny4un mporpeccMBHBIM TiegaroroM-HoBaropom, Braaummp Brnaguvuposuu paspaOatbiBai
COOCTBEHHbBIE OPUTMHAJIbHBIE METOAMKY MPETIOABAHM S, CTABIIT HEOOBIYHBIE OTIBITHI, CJIE/INIT 32 HOBO-
CTAMM U3 MUPA TEXHUKHU U JIEJIAJICA UMY ¢ yYeHUKamMu. Hauas 3aHMMaTbCA IIpernojaBaHuieM, OH U34all
MHOTI'0 Y4eOHBIX TOCOOUI 0 XMMUU, MUHEPAJIOT M, TEXHOJIOTMH U JIEKTPOTEXHUKE, CEPUI0 OPOLLIOP
10 TEXHOJIOTUH MPOU3BOACTB (MBUIOBAPEHKE, M3TOTOBJICHUE JIAMIIAJHOTO Macjia, KPacoK, OeToHa,
OTIEJIOYHBIX MATEPUAJIOB) U IO MPUKJIAAHOU TEXHOJIOTHH.

PloMuH BBITyCKaJl HAyYHO-TIOMYJISIPHBIC JKYpHAJIbl «PH3HUK-TIOOUTEb» U «DIEKTPHUUECTBO U
KM3Hb». Torga e BBIXOAWMJIM aApECOBAHHbIE CAMOW LIMPOKOM ayIUTOPUU KHUTU «XHUMUS BOKPYT
Hac», «TexHuKa BOKpYr Hac», «Yyneca TexHUKW», «beceapl 0 MarHerusme», «becrnpoBOIOYHBIMA
tesierpag», «IIpaktuyeckas munepanorus», «[lomnynspHsle HayYHble OUYEPKU U paccKasbl». [Iucan
OH OoJiee cepbe3Hble PadOTHI TSI CHEMATMCTOB — XMMHUKOB, MUHEPAJIOTOB, JIEKTPOTEXHUKOB, MHIKe-
HEPOB TPAHCIIOPTA.

OKOHYMB IIPENOAABATENbCKYIO IEATENBHOCTD, Bnagumup Biragumuposuu PlomuH cocpenoro-
YWICS Ha MOMyJsApu3aly Haykd. Ero kaura «3aHuMaresnpHass XuMus», KOTopasi TAKKE BBIXOAUT B
Halem usgarenscrse «LlenTprnonurpad», OTKpbUIa 3HAMEHUTYIO CEPUI0 «3aHUMATEIbHASA HayKa».
3a MHOTO JIET KHATa O XUMHHM Nepeskiiia O0MbIIoe KOMUYECTBO NMEePEen31aHuii U CTajla CaMbIM IOITy-
JIAPHBIM U3 €r0 TPYIOB.

CeroiHs MBI C yI0BOJILCTBUEM MPEJICTABIISAEM €11ie OfIHY U3 PaboT aBTOpa, KHUTY «3aHUMAaTellb-
Hasl 9JIEKTPOTEXHMKA Ha JoMY». M1 XOTS ¢ MOMEHTa HaNMCaHW 3TOM 3aHUMATEIbHOM KHUTH ITPOILLJIO
[IOYTH CTO JIET, OCHOBBI IEKTPOTEXHUKU C T€X IOP HE U3MEHUJIUCH, OIBITHI 10 CUX IOP aKTyaJIbHBI
Y TIOMOTYT TIOHSATh TIPUHIMIBI paOOTHl COBPEMEHHBIX IEKTPONpHOOpoB. B Hell onmcaHo Gosbinoe
KOJINYECTBO MHTEPECHBIX, A TAKIKE MOJIE3HBIX YCTPOMCTB, KOTOPBIE MOXKHO CAEJATh B IOMAIIIHUX YCIIO-
BUAX CBOMMHU PYKaMH.
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IIpeaucaoBue aBropa

OTHOCUTENIBHO JAHHON KHUI'M MOTY CKa3aTh, YTO OHA MPH OErJIOM MEepeUCTHIBAHUN MOKET
MI0KA3aThCsl UUTATEII0 CYXOM U HE OYEHb 3aHMMATEJIbHOW, KaK Apyrue Mou KHUru. OiHaKko B Jieil-
CTBUTEJILHOCTH 3TO He Tak. [IpruOOpBI, OBITH U YCTAHOBKH, O KOTOPBIX UJIET B HEW pedb, TOOOIBITHBI
¥ BO30YXK 0T 3HaUMTE bHbINA nHTepec. [IpaBaa, OHM B OOJBIIMHCTBE CIIy4YaeB HE OUeHb MPOCTHI IS
OCYIIIECTBJIEHHSI, HO, BO BCSIKOM CJIydae, 0COOOH OMBITHOCTH Y UCKYCCTBA OT JIIOOUTENISI HE TPEOyIOT.

Kak u nipu cocraBieHnM BCeX MOMX KHMWT, s BCIOAY, I1I€ 9TO TOJIbKO MOXHO, CTapaJics yIpo-
CTUTb MIOCTPOHKY araparoB U CXeMY YCTAaHOBOK, JIUIIb Obl BBISICHUTb TIPUHIMIT X KOHCTPYKIIUH U
JENCTBUS.

Jymaio, BOpoueM, YTO MBITIMBBIA YATATEb CMOXET Oe3 OCOOBIX 3aTPYAHEHUN CIPABUTHCS C
TeMH TPeOOBaHUSIMH, KOTOPbIE HACTOSIIAsT KHMKKA MPEIbSBIISAET K €r0 OMBITHOCTU B JIEJIe COOpYXKe-
HUS JIIOOUTETbCKUX MPUOOPOB U MPHUCHOCOONEHUI 1S UCTIONIb30BAHUS EKTPUUECKON SHEPIUU B
ee pPa3sHOOOPa3HBIX MPUJIOKEHUSX B ITPAKTHKE.

VYMBIIIIEHHO u30erasi Kakux Obl TO HU ObLIO MaTeMaTHYecKUX (bOpMyJ U YHUCIICHHBIX pacye-
TOB, 3aYacTyI0 OTTAJKUBAIOIIMX HAYMHAIOIIETO JIOOUTENS] OT YTEHHS! KHUT TI0 JEKTPOTEXHUKE, 5
BCE K€ CUMTAI0 CBOMM JIOJITOM YKa3aTh YUTATENIO, YTO 3HAHUE TEX TEOPETUYECKUX JaHHBIX, HA KOTO-
PbIX OCHOBAHO KOHCTPYMPOBAHUE PA3TMYHBIX IEKTPOTEXHUUECKUX MTPUOOPOB U alapaTtoB, CTAHET
HEOOXOIMMBIM eMy B OyayIleM, KOrjaa OH OT JIeKTPOTEXHUKHU 3aHUMATEIbHOM MOKeNaeT MepenTH K
EKTPOTEXHUKE CEPbE3HOIL.

Most ke 1enb — BO30yAUTh B HEM MHTEPEC K TAKOMY NEepeXody OT pa3BjievyeHHs K HaykKe, OT
3a0aBBhI K JIEIy.

Byny ynosinerBopeH, eciiu ee JOCTUTHY.
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CnibHBIN TOK OT CJIA00ro MCTOUYHHUKA

IIpeoOpa3zoBanue TOKa

MBbI 3HaeM, YTO B 3aBUCHUMOCTH OT CHUJIbl TOKA 3JEKTPOTEXHUKA AEIUTCS Ha IEKTPOTEXHUKY
C1a0BbIX ¥ CHJIBHBIX TOKOB. TO €CTh MpaBHJIbHO OBLUIO OBI CKa3aTh: TOKOB MAJIOTrO M OOJIBIIONO HAIpsI-
JKEHHU s, TaK KaK CHJIa TOKa MOXXET ObITh BEJIMKA U MPU c1a00M HalpskeHUH (BOJIbTAXa WM Pa3HOCTH
MOTEHIINAJIOB) ¥ HE3HAYMTEIbHA TTPH OOJIBIIIOM.

Toku anmTesbHbIe Ooiee UM MeHee 3HAUMTEIbHOM CHITBI, HO C1a00ro HalpsKEHH S MOy vaioT
IIpY MOMOILM I'aJIbBAHUYECKUX JIEMEHTOB, & TOKA HUUYTOXHOW CUJIbl M BECbMA KPATKOBPEMEHHBIE
(NeKTpUYEeCcKHe pa3psjibl) — MPU CONMKEHUN Pa3HOMMEHHO 3apsDKEHHBIX KOHIYKTOPOB. 3aTo 3TH
TOKU MMEIOT BBICOKOE HalpsikeHHe.

Ternepb Mbl 03HAKOMHUMCS C OAHUM U3 MPUCTIOCOONIEHUH /17151 OJTyYeHUs1 OT rajibBaHUYECKUX
3JIEMEHTOB TOKOB TaKOIO e OOJIbIIOro HaMpsKeHUsl, KaK OT 3JIEKTPOCTATUYECKUX MAIIWH, JIeWAeH-
CKHMX OAHOK M T. T. IPUOOPOB /TSI NEKTPUIECKHUX Pa3psIIOB.

[Tpubopsl, cayxkamue As MOJOOHOTo poja IMpeBpameHus (TpaHcgopMalim), Ha3bIBAIOTCS
TpaHcgopMaTopaMu WM UHAYKTOPaMU; TOT PUOOP, KOTOPBIA Mbl OyJIeM CTPOUTb, — UHIYKTOPUEM
WM KaTYIIKOMH, a Takke crnupaiibio Pymkopda.

TpaHchopmaTopsl caMy He CO3JAl0T TOKA, OHU JIMILb 32 CYET YMEHBILEHUsI CUJIbl OCHOBHOT'O
TOKA JIAI0T TOK B HECKOJIBKO pa3 0oJiee HapsiKEeHHBIH, HO UMEIOLUI COOTBETCTBEHHO MEHBIIIYIO CHITY.

Kak BuaMM, 1 B 3TOM ciiydae ycrapesasi TEpPMHHOJIOTHS MOXET BbI3BaTh IyTAHUILY B HAILIEM
npencTaBieHnl. YToObl ee He MPOU30IIO0, OyeM MOMHHUTD, YTO MOJ, CIIOBAMHU «CHJIbHBINA TOK» TOJI-
pa3yMeBaloT OOBIYHO HE TOK OOJIBIION CHJIBI, @ TOK BBICOKOTO HAITPSIKEHUSI.

Jlnst mpeBparieHust Toka OT TaJbBaHWMYECKOH Oaraper! B TOKM C HampsDKeHWEM B COTHH M
THICSTYM BOJIBT TOJIB3YIOTCSI CIIOCOOHOCTBIO MIEPEMEHHOTO MM TMPEPBHIBICTOIO TOKAa BO3OYXKIATh B
HaXOJAIIMXCS B COCEJICTBE C HUM IIPOBOJHUKAX MHYKTUBHBIN (HABEAECHHbIN) IEpEMEHHbIN TOK.

B Tpancopmarope Pymkopda npsiMoii TOK, HalpaBISIOIIUICS B IEPBUYHYI0 OOMOTKY (CITH-
pajb) oT Oatapeu, MPOXOAUT Yepe3 TaKOH ke MpephIBaTesb, KAK B JEKTPHUECKOM 3BOHKE.

Kaxxpomy nosiBjieH1Io TOKa B IEPBUYHOM CITUPAJI COOTBETCTBYET BOBHUKHOBEHHUE TOKA BO BTO-
PUYHON OOMOTKE, OKpPYKaIOIel NepByI0, B HAIPABICHUH OOPaTHOM OCHOBHOMY TOKY, & B MOMEHT
MCYE3HOBEHHSI OCHOBHOTO TOKA BO BTOPUYHOM CIIMPaJIA MPOOEraeT TOK TOro K€ HAIpaBJIEHHs, KaKk
B [IEPBUYHOM.

He crany BXomuTh B JajbHEHINNE TEOPETUUECKHE MOIPOOHOCTH, HO HE CKPOIO, UTO SIBJICHUE
B JEMICTBUTEJIBHOCTH 3HAUUTENILHO YCIOXKHSETCS MOSBIEHUEM TaK Ha3bIBAEMBIX KCTPATOKOB, WJIM
TOKOB CAMOWH/IYKIIUH.

T TOKM BO3HUKAIOT B TEX € ITPOBOJAX, 10 KOTOPBIM IIPOXOIUT NEPBUYHBIN WV HABEJCHHBIN
TOK, U OHH, B 3aBUCUMOCTH OT HaIlpaBJIeHUs], CIOCOOCTBYIOT YCHJICHUIO JABA€MOro KaTyIIKOW TOKa
B MOMEHTHI pa3MbIKaHUs1 IIpepbIBATEIs.

HampsikeHre MTHAYKTUBHOTO TOKa BO BTOPUYHOW OOMOTKE 3aBUCHUT OT OTHOILEHUS YMCJIa ee
BUTKOB K YHMCITy OOOpPOTOB MEPBUYHOM cripan ¥ npuommsutensHo B 100-200 pa3 mpeBbimaeTt
HarpspkeHUe EpBUYHOIO TOKa.

INomyepkuBao, 4YTO TAKOE OTHOIIEHUE JIMIIb TPUOTU3UTETBHO U MOXKET MEHSATHCS B IMPOKUX
nperesax B 3aBUCKMOCTH OT LIEJIOTO psijia OOCTOSITENbCTB.

! Hal’[OMI/IHaIO, YTO UX HAIlIPAKEHUE HE TIPEBOCXOAUT ABYX BOJIbT, YMHOXKEHHBIX Ha YUCJIO JIEMEHTOB B 6aTapee.
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Jl1s1 ycmnieHust AeNCTBHS KaTyIKU BHYTPb MIEPBUYHON OOMOTKH BBOIST KEJIE3HBIA CTEPKEHb,
a MHOT[A ellle COeJUHSIOT OOMOTKY ¢ KOHJIeHcaTopoM. CBepX TOro 3TOT CTepKeHb HEOOXOAUM s
IENCTBUS MpepbIBaTeisl, TAK KaK OH HAMArHMYMBAETCS B MOMEHTBI MPOXOKACHHS TOKA B IEPBUYHOM
O0OMOTKE ¥ MIPUTSTUBAET SIKOPb, MPEPHIBAIOIIAN TOK.

[Ipocroii mpepbiBaTeNb B KaTyMIKax OOJNBIINX pa3MepOB, PACCUMTAHHBIX HA UCKPY OOJBIION
IUTUHBI (YTO SIBJISIETCS CJIEICTBUEM OOJIBIIION Pa3HUIIbI TOTEHIIMAIOB BO BTOPMYHOM CIIMPAJIN), 3aMe-
HSIOT O0Jiee CIIOKHBIMH, JTAIOIIMMU 3HAUYUTEIHHO OOJIbIIIee YHCIIO TPEPhIBAHUI TOKA, YeM IPUMHUTHB-
HBII MOJIOTOYEK.

PykoBoncTBysich paHee HaMEUEHHBIM MPABUJIOM IIPU CaMOCTOSITEIbHOM M3IOTOBJIEHUU IPU-
O0pOB MpHIaBaTh UM HanboJee yIpoIeHHyIo (hopMy, Mbl U Cliupaib Pymkopda nocTpoum camyio
HECJIOKHYI0. 3HAKOMUTBCS C ITPEePhIBATEISIMU O0JIee CIIOKHBIX CHCTEM HaM ITO3TOMY HET HaJIOOHOCTH.

MauieHbKylo KaTyIIKy M3rOTOBUTh HE TPYJHO M HE JIOJrO; €CJIM OHA BBIMAET HEyHAYHOM, ee
MOXHO TiepeMoTath. (O mpuurHax BO3MOKXHOHN Heyaauu cKaxy Hrke.) [Ipu usroroeneHun xe 00Ib-
KX KaTyIIeK TpeOyeTcsl He TOJbKO IOCTATOYHAsI OMBITHOCTh B IOCTPOHKE JIIOOUTETbCKUX MTPUOOPOB,
HO U 3aTpaTa 3HAuYUTEIbHOI'O BPEMEHHU.

Heynaua B 3TuX city4asix sIBJISIETCS CIMIIKOM JOCaJHBIM OOCTOSITETIbCTBOM, U, TOXKaJyi, Ona-
ropasymMHee MOKyMnaTh OOJIbIINE KaTyIIKU TOTOBbIMU. CTOST OHM, NpaB/a, HeACIEBO, HO HEMHOTHM
MeHbIIIe OOXOASITCS ¥ caMofiesIbHbIe, TPeOyYIoIIre ISl X COOPYKEHHUsI OOJBIIOTO KOJIMUYECTBA JOPO-
roil MPOBOJIOKH /11 BTOPUYHOU CIIUPAJIH.

Uro kacaercsi MaJIeHbKUX KaTyIleK, JJIMHA UCKP KOTOPBIX HE MPEBOCXOOUT 1-5 MM, TO XOTs
OHH U HEAOPOTO CTOST, HO caMOJIe/TbHble OOXOISATCS eIle TOro JieleByie, paboTarh ke CaMOAETbHbIM
puOOpPOM BCerjia MpHTHEE, YeM TMOKYIHBIM. 3amedy, YTO MHIYKTOpPBl He ClelyeT JaBaTh B PYKY
3pUTENISIM, TIPUCYTCTBYIOIIMM Ha BAIIUX OIBITAaX, TAaK KaK HEyMeJbIM OOpaIlleHUeM X BEChMa JIETKO
UCTIOPTHUTb.

Huxorna He cieayer mepexoauTh MpPEAEioB UCKPOBOIO IMPOMEKYTKAa, TO €CTh Pa3[BUTaTh
KOHIIBI pa3psIHUKA Ha pacCTOsiHUE OOJbIlie TOTrO, MPU KAKOM MekIy HUMHU IMPOCKAaKMBAaeT MCKpa,
a Jydine cONMMkarh UX HECKOJbKO OJIMKe MaKCUMAaJIbHOUM JUIMHBI UCKpBl. TOK OT 37eMeHTa JIydIie
IIyCKaTh B OJIHOM U TOM K€ HalpaBJeHUH. PaccTosiHME TIaTHHUPOBAHHOTO OCTPUsI BUHTA ITpepbIBa-
TeJIsl JO HAlasHHOIO Ha IPOTHUBOJIEXKAILEH eMy IJIACTUHKE KyCOYKa IUIATUHBI CJELYyeT TIIATEIbHO
PeryJMpoBarh, MOJBUHYMBAS IITU(MT HACTOIBKO, YTOOBI OH JaBajl HAMOOJBILIEE YUCIIO MPEPHIBAHUI
B CeKyHIy. HuKora He HauMHaTh OMBITOB, HE COJM3UB TMOTIOCOB PA3PSIIHUKA, YTOOB MEKIy HUMHU
TOTYAC, Kak Oy/IeT MyIIieH MePBUYHBIN TOK, HAYaJTH IPOCKAKUBATh UCKPbL. B MpOTHBHOM cltydae Jierko
MPOOUTH UBOJIAIMI0 OOMOTKY WM UCTIOPTUTh KOHJEHCATOP, €C/IM KaTyIIKa ¢ KOHAEHCATOPOM.

HecoOmoienre 3Toro npaBuiia He OIHY YK€ KaTyIIKy, KaK CaMOJEJIbHYI0, TaK W TIOKYITHYIO,
BBIBEJIO U3 CTPOSI UyTh JIU HE B CAMOM HaydaJie ee CITyKOBbI.

[TomyTHO 3ameuy, 4To Kak Karyuika Pymkopda, Tak 1 TpaHcOpMaTopsl APYrUX TUIIOB UTPAIOT
OOJIBIITYIO POJIb B COBPEMEHHOM SJIEKTPOTEXHUKE.

B ocobeHHOCTH 3HAUMTEIbHA OHA Y TPAHC(OPMATOPOB ISl IEPEMEHHOTO IEPBUYHOTO TOKA.

[Tpu ux MOMOIIM TOK, TIOJTy4aeMblil Ha IIEHTPAJIbHBIX CTAHIIUSX, PEBpAIaeTCsl B TOK IPOMa/I-
HOTO BOJIbTasKa (HAPsIKEHUsT), TeM OOJIBIIIEro, YeM Ha OOJIbIliee pacCTOsTHHE ero TpedyeTcs repeaaTh.
Ha mecrax, B koTOpbIE MIepeaeTcs TOK, OH BHOBb TPAaHC(POPMUPYETCS B TOK MEHBILIETO HAIPSIKEHU S,
TAaKOTO, Kakoe TpeOyeTcsl JIsl MEKTPUIECKOr0 OCBEIIEHNS WM NIPUBECHHUS B IBUKEHUE TIEKTPO-
MOTOpPOB U T. U.

[Tpu Tako#t TpaHcopMaIy TOK, Tepsisi B HANPSDKEHUH, BHIMTPHIBAET B CUJIE.
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Kak nmocrpouTts MajleHbKYI0 crimpaJjib Pymkopdga

OcHoBaHueM HareMy npuOopy (puc. 1) TOCTYXKUT NMpOBapeHHasl B MapaduHe aepeBsHHas
Jomieyka JyimHou 12,5 cm, mupuHoit 6,5 U TONMIIUHON OKOJO 1 cM.

Pasmepsl, kKak 1 BO Bcex MpuOOpax, OMUCAHHBIX B «3aHUMATEIbHOM IEKTPOTEXHUKE», 5 YKa-
3bIBAIO JIIIIL PUOTU3UTEIBHBIMI. HECKOTBKO YBEIMYUTH MIIM YMEHBIIUTh MOKHO O€3 OMaceHusl.

Ha 310i1 0CHOBHOI 1OCKE YKperuisieM 3BOHKOBbII IIPEPbIBATENb, B3ATBIN OT CTAPOTO 3BOHKA, HO
XOPOLUO JAEUCTBYIOILIMI, C HEUCTIOPYEHHBIM IJIATUHOBBIM KOHTAaKTOM (1, puc. 1).

L8
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Puc. 1A — paspes, B — Bun cBepxy, C — Buj cOoky, D — npepbiBateb

Ha ToMm e KOHLie JOCKM O yIilaM IPUBUHYMBAEM JIBE JIATYHHbIE IUIACTUHKH, KaxkJas JUIMHOM
1,5 cm 1 mmprHON 6 MM.

Ilon HUX BHOCIEICTBUM MOABELYTCS OrOJEHHBIE KOHIBI ITPOBOIOB OT TaJIbBAHMUYECKOTO J1e-
MeHTa. Of1Ha U3 KiieMM (b) coeaquHSAETCS OTPE3KOM 3BOHKOBOM ITPOBOJIOKH C JIATYHHOM CTOMKOM TTpe-
pbIBaTeNs, a yepe3 Hee U BUHT C IKOpeM (MOJIOTOYKOM). MOJIOTOYEK yCTaHABJIMBAETCS HA TaKOM
BBICOTE, YTOOBI OH TIPHIIIEJICS KaK Pa3 MPOTHB CEPIeYHMKA KaTYIIKH.

Jlg u3rotoByieHUs cepaeyHUKa (2, puc. 1) OT KPyIJoro ejae3Horo mpyra quaMmerpoM 1 cm
OTIMIIMBAETCS CTEpPKeHb JATMHOM 8§ cM. OCHOBaHMS CTEpKHSI 0OpaBHUBAIOTCS HanMIbHUKOM. CTep-
’KeHb OT)KUTAETCs B II€YH, B KOTOPYIO €ro KJIaIyT 3a MoJryaca 0 3aKpbIBaHUsI TPYObl MM 3aBUHUMBA-
HUS FepMETUYECKHUX JIBEpeL], YTOOBI OH yCIEeN HaKaIUThCA 10 TEMHO-BUILIHEBOTO LiBeTa. [Tocie atoro
€ro 3aChlIalT TOPSIYMMHU YITIAMU U OCTaBJIAIOT JI0 YTpa.

B crutorHOM cTepxkHe BO BpeMst paOOThI KaTyIIKH MOSIBIISIOTCS, B CBOIO Ouepe/ib, MHIYKTUB-
Hbl€ TOKH, YXyJIIAIILMe AeHCTBUE KaTyIIKU. [l Hallel KaTyllIKy, C €e HE3HAUUTEIbHBIMU pa3Me-
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pamMu, KOHEYHO, MOXHO OOOWTHCH ¥ CILIOIIHBIM CEPAECYHUKOM, HO TPHU MOCTPOMKE KaTylek Oosnee
KPYIHBIX JIyYIlle CepIeYHHK JIe/IaTh U3 IMy4YKa MSTKOH JKeJIe3HON MPOBOJIOKH, CTSTUBAEMOTO TOM Ke
MIPOBOJIOKOM. [17151 GOJIBINEN TIIOTHOCTH MPUJIETaHu sl OTAETBbHBIX TIPOBOJIOK CEPACUYHUKA APYT K APYTY
TOCJIe TIePETSATUBAHUS UX BOIM3M 0OOMX KOHIIOB TONIEPEYHOM MTPOBOJIOKOM B CEpeIMHY Iy4Ka 3aro-
HSIOT UIMHHBIN jKeJIe3HBIN IBO3b. OOKHUI TAKOTO COCTABHOTO CEpIEYHMKA BEIETCS TaK ke, KaK U
CILIOIIHOTO.

Korzaa cepaevyHuk oTosx:keH, ero G0KOBYIO MOBEPXHOCTH TOKPHIBAIOT HIEJIJIAKOM M 0OOEPTHIBAIOT
B /IBa-TPH CJIOSI TOHKON Oymarom, mo KOTOpOW OOBMBAIOT 3BOHKOBOWM IPOBOJIOKOW THUaMETpPOM (He
MpUHUMAs BO BHUMaHKE TOMIUHBI 130upoBku) 0,6—0,8 MM. Dta nepsuuHas oomotka (3, puc. 1)
nenaercs B 2—4 cJost, pudeM Kax bl CJIOH OTAeNSETCs OT IPyroro OyMakHOW MPOKJIAIKOU 13 Tiapa-
(bMHMPOBAHHOI WU MOKPBITOM IIEJITTAKOM THCYel Oymaru.

UroObt oOMaThIBacMasi MPOBOJIOKA HE COCKAKMBAJIA CO CTEPKHSI, PEIBAPUTEHHO HA €€ KOHIIbI
HAJEeBAIOT BBHIMMUJICHHbIE JJOO3MKOM M3 TOHKOW (paHepwl Konblia (4, puc. 1). IX BHyTpeHHMI ua-
METpP COOTBETCTBYET AUAMETPY CTEPIKHSI, TO €CThb JIeJIaeTCsl TAKMM, YTOOBI KOJIbIIA TUVIOTHO CHJEH Ha
CTEpXkHE, a HapyKHbI — B 2 CM.

Kon1pl mepBryHON OOMOTKY TPOITYCKAIOT B OTBEPCTH S, CAETAHHBIE B OJHOM U3 JIEPEBSHHBIX
KOJIeIl, ¥ BIIOCJIE/ICTBUM COEIMHSIOT — OJJUH CO CTOMKOM MOJIOTOYKA, JIPYTOil ¢ KJIEMMOH a.

JI71s1 M3rOTOBJIEHHS] BTOPUYHOW CIIMPaJU, HaJeBAeMOW Ha CTepPkKeHb C MIEPBUYHON OOMOTKOM,
CKJIEUBAIOT U3 KapToHa TPYOKY (5, puc. 1), a ecim ecTb BO3MOKHOCTb, TO OEpYT CTEKJISTHHYIO ¥ HaJBU-
raioT Ha Hee ¢ 00OMX KOHIIOB OMSITh-TaKW JIEPEeBSHHBIE KOJbIa (6, puc. 1).

VX BHyTpeHHMII TMaMeTp COOTBETCTBYET HAPYKHOMY THaMeTpy TPYOKH, a HapyKHBII OepeTcs
C TAKMM PacyeToOM, YTOOBI IIEHTP KOJbIIA, KOI/IA TOTOBAs CIMpasib OyAeT YKpeIuleHa Ha OCHOBHOW
JOCKe, TIPUIIIENICS KaK pa3 MPOTHB IIEHTPa MOJIOTOUKA IIPEPBIBATENSA, TO €CTh YTOOBI MOJIOTOUYEK CTOSLT
MIPOTHUB CEPACYHMKA KATYIIKHU (OKOJIO 4 CM).

Me:xny konabllaMi Ha KapTOHHYIO (IIPOBapeHHYI0 B NapadyHe) WIN CTEKJISIHHYIO (TIOKPBITYIO
IIIeJIJTAKOM) TPYOKY HaMaThIBAlOT METPOB [IBECTH, & €CJIM XBATUT TEPIEHHs, TO M OOJbIle, TOHKOM
(0,15—0,3 MM) U30JIMPOBAHHON METHOM MPOBOJIOKU, KOTOPOH JOJKHO HamMoTaThcsi He MeHee 40
cnoes (7, puc. 7).

Pabota He u3 Becesbix!

[Tpu HamoTke ipoBosToKM AramerpoM 0,15 MM B kaskaoM ciioe ee OyneT 200 060poTOB, a YUCIIO
CJIOEB TpU OOIIE TONIIMHE BTOPUYHOW OOMOTKHM (C M30IMpyonmMu npokiaagkamu) — 20. Beero,
3Haumt, 4000 060pOTOB; MPH CpeiHeN UTMHE OKPYKHOCTH OTAGIBLHOTO BUTKA 5 cM 310 1 Aact 200 M
MIPOBOJIOKH HA BCIO BTOPHYHYIO OOMOTKY.

[IpenBapuTenbHO HA/IO IPOBEPUTH, TIPOBOIMT JIM ITPOBOJIOKA TOK, HE pa30pBasiach JM OHa Ijie-
60 1oz 06MoTKOoM. Takyio MpoBepKy MPOBOAMMOCTH CJIEAYeT MOBTOPSITH MOC/IE OKOHYAHUS KakK-
J0TO psia HAMOTKH, YTOOBI He 3a7aTh ceOe JIMIIHEH padoThl, €CIM MIPUAETCS TIepeMaThiBaTh MPOBO-
JIOKY 3aHOBO T10 ITPUYMHE €€ pa3phiBa.

HamatsiBaTh mo3TOMY Clle/lyeT BecbMa OCTOPOKHO, TaK KaK Takas TOHKasi MPOBOJIOKA JIETKO
PBETCsI, TECHO YKJIa/bIBasi 000POT K 000POTY U OTAEINSAS KaXKIbIHA CIOW OT CJIEIYIONIEro JIMCTOYKOM
rponapaMHUPOBAHHOW ManMpocHOW Oymaru. HavanbHbI M BepXHHMI KOHITH MTPOBOJIOKU OMSATh-
TAaKM BBIITYCKAIOTCS] HAPYXKY Yepe3 OTBEPCTHS B OJHOM U3 KOJEI] ¥ B IAIbHEHIIIeM, OTOJICHHBIMH OT
W30JIMPOBKH, TIOJJBOJSTCS MO KJIEMMBI € U d.

He memmaet mis Gomblneid HaIe)KHOCTH U30JISIIAN KAk bl CITOM MOKPhIBATh CBEPXY IIEJUIAKO-
BBbIM JIAKOM.

3aKOHYMB HAMOTKY, OKJIEMBAIOT TMOTYyUYEHHYIO KaTYIIKy CBEpXY IUIOTHOW Oymaroi W OmsiTh
MOKPHIBAIOT JIAKOM.

CoequHUB KJIEMMBI @ U b OCHOBHOW JJOCKH C 3JIEKTPOIAMH TaJIbBAHUUECKOTO JIEMEHTa, KJla-
JIeM TOTOBYIO KaTYIIIKy Ha JOCKY TaK, YTOObI OIMH M3 KOHIIOB €€ CepPACYHUKA MPUXOAUIICS MPOTHB
SIKOPsI TIpephIBaTeIs, U COMMKAeM UX HACTOJIBKO, YTOOBI SIKOPb, ITPU COEAVMHEHUH CBOOOIHBIX KOHIIOB
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MIEPBIUYHON OOMOTKH C TEMH K€ KJIEMMaMU a M b, TIPUTATUBAJICS CEPACYHUKOM U TOTYAC OTPHIBAJICS
OBl OT HETO YIPYTOCTHIO CTOWKH.

Haiins HamOonee mpaBUIbHOE PACCTOSTHHE MEX]y MpephiBaTesieM M KaTYIIKOW, MOCIEIHION
MIPUBUHYMBAIOT CHU3Y K JIOCKE BUHTaMHU ff.

[Nocne 3TOrO0 MOABOAST CBOOOOHBIE KOHIBI BTOPUYHOW OOMOTKHM, KaK BBIIIE CKa3aHO, IO
KJIEMMBI ¢ ¥ d Y TIO] HUMH K€ YKPETUISIOT TIPOBOJIOKY pa3psiiHuKa (8—8, puc. 7), N30THYB UX U COMU-
3B KOHIIAMH, KaK U300paKeHO Ha PUCYHKE.

Karymika ykazaHHbIX pa3MepoB JaeT UCKPY JUIMHOUM OKOJIO 3 MM ME3KAy OCTPUSIMU Pa3psiIHbIX
IIPOBOJIOK.

Hano npusHatbces, yTo mprOOp 3TOT HE MPUHAIEKHUT K YUCTY TaKUX, KOTOpbIE JEHCTBYIOT U
«0e3 OTKa3a»; a Tak Kak MaJIEHbKYIO BIIOJIHE XOPOIIO JEWCTBYIONIYIO KaTyIIKy, 0OMOTKa KOTOpOM
cleslaHa He BPYYHYIO, a Ha CIIeHMaIbHBIX CTAHKAX, MOXKHO KYIIUTh 32 Mapy-Apyrylo pyonei, To B ciiy-
yae Hey/1a4H C MOMbITKOM MOCTPOUTh €€ CAaMOMY MOKHO OITMCAHHbIE HUKE OIBITHI JJEJIaTh C IOKYITHOW
TaK Ha3bIBAEMOW METUITMHCKOW KATYIIIKOM, HA3BAaHHOM TaK IMOTOMY, YTO MX BBIITYCKAIOT JIsl Bpaueo-
HBIX 1IeJIel B JIEKTPOTEPAIIUU.
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B. B. PiomuH. «3aHumarenbHast 3JIeKTPOTEXHUKA HA JOMY»

Karymka ¢ KoHaeHCcaTOpoM

Ecmu B Toukax k, x (B, puc. 1) npoBOiOB, COEIUHSAIOIIMX Yepe3 MpepbIBaTe/lb MNEPBUYHYIO
O0OMOTKY KaTYIIIKU C UICTOYHUKOM TOKA, BKJIIOUUTD B IIeTIb KOHJEHCATOP, TO ACHCTBHE KaTyIIKU YCH-
JMBaeTcs.

Cryuaetcsi, 4TO MIpY TaKOM BKJIIOYEHMHM KaTyIIKa, paHee COBEPIIEHHO He JaBaBIlasl MCKPHI,
HayrHaeT paboTaTh UCTIPABHO.

[ToaToMy, XOTs1 B OUeHb MaJIbIX KaTyIIKaX OOBIKHOBEHHO 00X0sTCs 6€3 KOHJeHcaTopa, Ha BCs-
KMH CITy4yai yKaxky, Kak ero fenaarb. MoxeT ObITh, BKJIOUEHHE €ro B el IEPBUYHOTO TOKA TOMOXKET
BaM IpU Heyaue, a MOXKET ObITh, HAOOOPOT, yaaya Mpy MOCTPOMKE MaIeHbKOW KaTyIIKU BIOXHOBUT
BaC Ha COOpY)KEHHe armapara 0ojee 3HaYMTEIbHbIX pa3MepoB.

MarepuanioM sl U3rOTOBJICHUsI KOHJIEHCATOPa MOCIYXKUT HaM TOHKasi, HO Xopoinas Oymara,
MPONUTAHHAS PACIIIABICHHBIM MapahuHOM, U JIMCTOBOM CTAHUOJb, B KAKOM 0OEPTHIBAIOT IIOKOJIA]
B TUTUTKAX.

Kak Oymara, Tak ¥ CTaHUOJIb JIOJKHBI OBITH COBEPIIEHHO INIAJIKMMHU U HE MMEIOIIUMU OTBep-
cruil. Y To u gpyroe HaJo TIIATEIbHO IPOCMOTPETh Ha CBET.

[MapadguaupoBanHas Oymara pexercsl Ha KyCOUKHM JJIMHOW (711 KaTYIIKU BBIMIEYKa3aHHBIX
pa3mMepoB) 5, a mmpuHou 2,5 cm. CTaHHOJb peskeTcs ojockaMu 1,5 cM, a JUIMHOM TOXe 5 CM.
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Puc. 2

[NonoxuB Ha CTON Kycouek Oymaru, HakJIaJpIBalOT Ha Hee MOJIOCKY CTaHHMOJIS TakK, 4ToObI (A,
puc. 2) ¢ Tpex CTOpPOH CTaHuojb Ha 0,5 cM OTCTyHaJsl OT KpaeB Oymaru, a ¢ YeTBEpTON CBEIIUBAJICS
c Hee Ha 1 cm. CBepxXy HaKpbHIBAIOT BTOPBIM JIMCTKOM Oymaru, Kpasi KOTOpOro JAOJKHBI COBIACTD C
KpasiMU MIEPBOTO JIMCTKA, @ HAa HETO BTOPYIO CTAHUOJIEBYIO TOJIOCKY, HO TaK, YTOObI CBOOOIHBIN Kpaii
ee CBELIMBAJICS B CTOPOHY IIPOTUBOIIONIOXKHYIO, Ye€M Y MEPBOM €ro MOJIOCKU (CXeMy pactoyioxkeHust b
— OyMaXHBIX U ¢ — CTAHUOJIEBBIX OTPE3KOB cM. B, puc. 2).

20—25 nucTKOB Oymaru Jis KaTyIIKK HaIlMX pa3MepOoB ¢ UCKPoU B 1-3 MM OyJeT JOCTaTOUHO.

3aI‘HyB CBO6OIIHI)I€ KOHIIbI CTAHUOJIEBLIX ITOJIOCOK BBEPX, MIPUKPLIBAIOT NX TOHEHBKHUMU I1OJIOC-
KaMHM JIaTYHH, K KOTOPBIM IpUITIAAHbI MEJHBIC ITPOBOAA, COCIUHCHHBIC C IIPOBOJAMM KAaTYIIKU B TOY-
Kax K, k (B, puc. 1), 3akuMa0T COOpaHHBIII KOHIEHCATOP MEX/1y JIByMsI TOHCHbKUMU JOIICYKAMH,
CBMHYMUBACMbIMU MEXKIAY CO6OIO NJIK IEPEBA3bIBAEMbIMU HUTKOU.

Takoli KOHIEHCATOP MOMEIIAIOT B IJIOCKOM SIIIMKE, 3aMEHSIIoEeM COO00 OCHOBHYIO JOCKY
KaTyIIKY, Wi OepyT 3Ty AOCKY MOTOJIIE M BbAATONMBAIOT B HEW yriyOleHue Ui KOHAeHcaTopa,
3aKpbIBAEMOE CHU3Y JIMCTKOM TOJICTOTO KapTOHA WJIM TOHKOH JI€PeBSHHON (DaHEPKOU.
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Karymku n1pyrux pazmepos

[Mpomuto okono 70 siet ¢ Tex mop, Kak ObUIa MOCTPOEHA TepBas UHIYKIMOHHAS CIUPAJb, a
TEOpHsl ee IO CHX MOop JajeKo He BIOJHEe pa3padoraHa. Pazmepsl kaTyiiek, 0COOEHHO MaeHbKHX,
BCE elle MOAOUPAIOTCS SMITMPUUYECKUM (OIBITHBIM) ITyTEM.

DTUM myTeM OBLIIO HaﬁHCHO, 4TO U1 MAJICHBKUX KaTYIIEK ILIOMmaAab CTAHUOJIEBBIX JIMCTKOB
KOHJIEHCaTopa JOJKHA ObITh paBHA TPEM JEIMMETpaM Ha KaxXblii MIJUIMMETP AJIMHBI UCKPBI, 1aBa-
€MOH KaTyILIKOW.

Teopernyeckue xe paccykJeHUs, BIABaThCs B KOTOpble HE OyleM, JOKa3bIBAIOT, YTO HET
HaJOOHOCTU JeJaTh UIMHY BTOPUYHOW KAaTYIIKM PaBHOW [UIMHE NMEpBUYHOM. [lake B HEOOMBIIMX
KaTylIKax OHa MOXeT ObITh paBHA %3, a B HECKOJILKO OoJiee KPYIHBIX — Y3 JIJTMHBI IEPBUYHOR. DTO
YMEHBIIIEHUE ITTMHB BTOPHYHON OOMOTKH, HE OTPaXasiCh Ha KauecTBe MPHOOpa, a MTHOTA Jake yilyd-
I1as1 ero JeWCTBUE, SKOHOMUT CaMblid IOPOTroM MaTeprall — TOHKYIO IIPOBOJIOKY M BpeMsi, TpeOyIoliie-
€Cs U1 €€ HaMaThbIBaHU .

JL71s1 yuTaTenei, mpearnoYnTaoIuX padoTaTh C CAMOJIEIBHBIMH IIPHOOPaMU, IPUBOKY pa3Mephl
€IS IBYX KaTyHICK, ITOCTPOCHHLIX SHGKTPI/IKaMI/I-JIIO6I/ITCHHMI/I " XOPOLIO IIGI;'ICTBOBE]BIHI/IX.

Passepel nepsoin:
[THHA ceplelHHKA 20 cm

IHAMET] CeplIetHHEKa 15 mu
AMAMETP MPOBOIOKH 151 e PBHUHOI 00MOTKH 0.5 Mum
(12 M. aBa ¢ioa 1o 100 BUTKOB)

UTHHA OepBHTHON KaTYIIKHA 15 cm

AMAMET] TIPOBOTOKH U BTOPHUHOH 06MOTKI 0.2 mm
(250 r, 42 cnodg o 125 BUHTKOB)

JTHHA BTOPHYHON KaTyVLIKH .5 cm

B xonpencarope 40 nuctkoB craHuons pasMepom 13x11 cm. IIpoBonoky it BropuuHOM
OOMOTKH JTyullle, OHAKO, B3Th 00Jiee TOHKYIO0, COOTBETCTBEHHO YBEJIMYMB YHCIIO CJI0EB OOMOTKH U
BUTKOB B KakJIOM CJIO€.

Passeprl BTOpoit:
UTHHA cepled KD 16 oM

IHAMeETp cepletHIKa 1S MM
AMAMETP HPOBOJIOKH TTepPBHUHON 00MOTKH .5 MM
HHCG CTOSR 4
JUTHHA NepBHIHOH cIiHpaii 13 cMm
AMAMETP MPOBXIOKH BTOPHUHOI 0OMOTKI 3 M
(oKkomo dynTa, 3 cnoes. Sosee [ BUTKOB B KA 10M)

IIpepsIBaTesib B OTAEIBHOM AIIMKE (M3-110[ CUrap) U3 4 JIMCTOB CTAaHUOIISA, padMepoM S0x48 cM.
VlcTouHMKOM TOKa B 000MX CIIydasix CIIyKUT 3JieMeHT I peHe.
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3aHuMaTesibHbIE ONBITHI ¢ KaTylnkoil Pymxopda

OnbITHI ¢ HCKPOH

Nwmes karymky Pymkopda, MOXHO NOBTOPUTH ¢ Hell B 6osiee 3(peKTHOM BUIE BCE OMbITHI C
MCKPOBBIM Pa3psiIOM JIEKTPOCTATUUECKON MAIIMHBI.

VnmomuHanys JMMOHAMU U areJIb,cCHHaMU, OITUCAHHAs B IEPBOW MOEH KHMKKE, 3HAUUTEIbHO
JTy4IlIe MPOM3BOAUTCS MPU MOMOIIM KaTyIIKH, TaK KaK UCKPBI €€ CJAEAYIOT HACTOIBKO OBICTPO JIPYT 32
APYIOM, UTO CJIMBAIOTCS B OMH HETIPEPHIBHBIN IOTOK, 1 JIMMOH WJIM aNleIbCUH, BHYTPU KOTOPOTO MTPO-
W3BOJMTCS pa3psi] MeXy BOTKHYTHIMUA BHYTPb €I0 KOHLIaMH 1poBofoB (B, puc. 7), n3BHe Kaxercs
BCE BpeMs1 CBETAIIMMCS, a HE TOJIbKO BCIIBIXMBAIOIIMM HA MOMEHTBI, KaK MPH OMbITE C IEKTPUUECKOM
MAILHOM.

C karymikoi ke ygoOHO MOKa3aTh MCKPOBOM pa3psi/i pa3HOMMEHHBIX JIEKTPUYECTB BHYTPU
KUJIKOCTU XOTsI OBI MO BOJIO.

JI7151 3TOro OivH U3 KOHLOB pa3psHuKa (8, puc. 1) 3arndaioT BHU3 U CHOBA BBEPX, a APYroi
TOJIBKO BHH3, TaK YTOOBI MEX/Iy HUMHU OCTaBajCs MPOMEKYTOK TeM MEHbIIMii, 4eM ciabee Bala
KaTyIlKa.

[Morpy3uB B pIOMKY ¢ BOIOH 00a KOHIIA, 3aMKHHUTE TOK 3JIEMEHTa, IPUBOMSIIETO KAaTYIIKY B
AeificTBHe, U COMMKaTe KOHLBI TPOBOJIOK, IOKA HE MOJIYUYUTCS «OJBOAHASN» UCKPA.
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Puc. 3

Ecnu katymika HacTosbko crnada, 4To, Kak Obl BBl HU YMEHBIIAIH TPOMEXKYTOK MEK/Iy MPOBO-
JIOKaMH, UCKPbl BCE PaBHO HE MOJIy4aeTCsl, TO OCTaBbTE TOJBKO HUKHUI KOHEL 071 BOIOH, MOJHSAB
€ro MOYTH /10 TOBEPXHOCTH BOJIbl, & BEPXHUIA OITYCTUB HaJ nocjae HUM. He momosxer u 3To, 3aMeHuTe
BOJY KEPOCHHOM — €TI0 CONPOTUBJIEHHE POXOKIEHUIO UCKPOBOTO pa3psiia BCErO BABOE IPEBHIIIAECT
COMPOTHBJICHUE BO3/yXa?, TaK YTO OMBIT OylET YAAYHBIM JIaXe C TAKOW KATYIIKOW, JJIMHA WCKPHI
KOTOPOW He MPEBbIIIAET OJHOTO MWITUMETpA (puc. 3).

2 ConpoTuBieHre TPOXOXKASHUIO UCKPBI B BOIE — «IUIEKTPHYECKas IIOCTOSTHHAs» ee B 76 pa3 GoJiblie, YeM AJIsl BO3ayXa.
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Puc. 4

KoneuHo, 1 Bce BOOOIIE ONBITH ¢ UICKPOW MHIYKTUBHOTO Pa3psijia BBIXOAST TEM JIydIlle, YeM
JUIMHHEE U CUJIbHee UCKPa, 1aBaeMasi KaTyIIKOU, HO J1aXe U C UCKPOM, U3MEPsIeMON MIIJTUMETPaMH,
MOXHO TIOKa3aTh CBEYEHHME HEKOTOPHIX KPUCTAJUIMIECKUX BEIECTB MO BIMSHUEM TaKOTO pa3psia.

VKperisst Mex Iy OMI0CaMU pa3psAHMKA KPUCTAJUTUK METHOTO KyIIOpOoca ¥ IIPUBO/IS CIIUPAITH
B JICHICTBHE, B TEMHOTE MOKHO BHJIETh FOJIyOOBAaTOE OCBEIIEHHE KPHUCTAIIA WU JJaKe TIeTTH, COCTaB-
JIEHHOU U3 OTJEJIbHBIX KPUCTAIUIUKOB, COMPUKACAIOIINXCS IPYT C IPYTOM.

Beipe3aB u3 TOHKOro KapToHa KPYKOK AUaMEeTpoM 5—06 M, HaKJIEHTe ero Ha KaTyILKy OT HUTOK
Y HaJIeHbTe ee Ha KPYIJIbli KapaHaaml. Ha Kpyxkke npeiBapuTeNbHO 3a4epHUTE Y3KHUI ceKTop (A,
puc. 4).

Bpaimas Takoil KpyXOK Ipy JHEBHOM CBeTe, Bbl OyleTe BUAETh €ro CBETJIO-CepPbIM, TaK Kak
YyepHasi MoJI0cKa 1 Oeblil (hoH OyIyT CIMBATHCS B OJHO 3pUTENIbHOE BrieyarieHue. [IponenaiTe TOT
e OMBIT B TEMHOTE TIPY €JMHCTBEHHOM OCBEIIEHUH KPYKKa OT UCKPbl pyMKOP(OBOU CIIMPAITH; BbI
sicHO OynieTe BUACTD Psill PaAMAIbHBIX (MIYIIMX OT IIEHTPa K OKPYKHOCTH) YEPHBIX MOJIOC Ha OeIoM
(one. D10 yKas3bIBaeT, UTO UCKpa HAIIETO MHAYKTOPHS, XOTS M KaXKeTCs I71a3y HeTIpepbIBHOM, B JIeH-
CTBUTEJILHOCTH TOSIBJISIETCS] MOMEHTAMH (JIJ1s1 3TOrO BUHT TPephIBaTesisl HAJI0 OTITYCTUTh HACTOJIBKO,
YTOOBI YHCIIO TIEPEPHIBOB TOKA OBLJIO He OOJIbINe 4—5 B CEKYH/TY).

B kax/plil Takoil MOMEHT OHA OCBELIAET MOJIOCKY d B HOBOM €€ IOJIOKEHUH, a B TO e BpeMs
cervatasi 000JIOYKA HAIIIEro IJia3a ele CoXpaHsieT BIeYaTIeHHue OT BCeX MPEAbIAYIINX MMOJTOKEHUN
TMIOJIOCKH, TaK YTO BPAIIAIOIIUICS KPYT KQXETCs] HaM HETIOAIBMKHBIM KOJIECOM CO CITUIIAMH.

O6parHo, HacTosIIEe KOJIECUKO CO CITUIIAMH, BpalllaeMoe MU CBETe UCKPOBOTO paspsijia CIu-
pasy, MOKaXeTCsl HaM HaXOASAIIMMCS B TTOKOE, TaK KaK ero CIHIIBI He OyITyT CIIMBATHCS B OOIIUI KpY-
KOK, a OyayT BUIUMBI (TIPH HAUIEKAIEe CKOPOCTH BpallleH!s1) KaXasi B OTAEbHOCTH.
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B. B. PiomuH. «3aHuMaresibHasi JIEKTPOTEXHUKA HA JIOMY»

W3meHsist ObICTPOTY BpalieHus1 KAPTOHHOTO KPYKKa C YEPHOU MOJIOCKOM, OCTAaHABJIUBAIOTCS HA
TAaKOM, MPH KOTOPOI OH 000pauMBAaETCs B IPOMEXYTOK BpEMEHH MEK/1y AByMsI UICKpaMH Kak pa3 Ha
YETBEPTh OKPYKHOCTH.

B sToM crydae r1a3 Oyaer BuieTh YepHbIi KpecT Ha Oesiom ¢ore. To ke camoe OyeT BUIETh
I71a3, €CJIM Ha KPY’)KKe HApHCOBaHA HE OJJHA paJuajibHasl MOJIOCKA, a /IBa IMaMeTpa, epeceKaromecs
oz psimbIM yriioM (B, puc. 4). Ho BoT uto ynusutensHo! Eciiu BpammaTth Takol KpyKOK HECKOJIBKO
MeJJIeHHee, TaK YTOOBI Kask/lasl OT/AeNIbHASI UCKPa OCBeIllasia BPAIAIIUIC KPECT Mpexkie, YeM OH
OIUIIIET YETBEPTh OKPYKHOCTH, TO €CTh PaHbIIE, YEM €TI0 M0JI0CKA a OUYTUTCSI Ha MECTE MOJIOCKH b,

TO KpecT OyIeT Ka3aThCsl BPAIIAIOIIMMCS B CTOPOHY, OOpaTHYIO HAIIPABJICHUIO €ro AEHCTBUTEIBHOTO
BpallleHUs.
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Puc. 5

He nonenuTech M3roToBUTH €Il U TPETHIA TAKOM ke KPYKOK M HapHCyHTe Ha HEM TpH psja
paauanbHBIX Mosoc, Kak Ha pucyHke (C, puc. 4), Tak 4ToObl B BEPXHEM psijly ObUIO OTHOM MOJIOCKOM
OoJblIIe, YEM B CPEIHEM, a B HUKHEM Ha OJJHY MEHbIIIE.
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B. B. PiomuH. «3aHuMaresibHasi JIEKTPOTEXHUKA HA JIOMY»

Bparaiite Ban KpyKoK C TAKOH CKOPOCTBIO, UTOOBI CPETHUI PSiJI IOJIOCOK Ka3aJICsl HEMOIBUK-
HbIM. Torna BepxHuil OyJeT Ka3aTbCsl BPAIIAIOIIMMCS B OHY, @ HWKHHUIA — B IPYTYIO CTOPOHY.

Ha nmmcTok ciiozibl HakJIe#Te HECKOJIBKO MEHBIIINI JIMCTOK CTAaHUOJISA, CEJIalTe TO Ke C APYTUM
TAKMM K€ JIUCTKOM CJTIOJIBI U CJIOKHUTE UX JIPYT C IPYTrOM HEe3aKJIEeHHBIMH CTOPOHAMHU, OTIEITUB JPYT
OT Jpyra KpOXOTHBIMH KareJbKaMi BOCKa WM napaduHa Mo yrjiaM Tak, YToObl MeXIy JIMCTKaMU
ocTaJics CcJIou Bo3ayxa (puc. S).

[MomecTB MKy OCTPUSMH pa3psiIHUKa padoTaloIel KaTyIlIKY Ballle MPUCTIOCOOICHUE TakK,
YTOOBI LIEHTPbI CTAHUOJIEBBIX JIMCTKOB MPUIILTUCH MTPOTUB OCTPHEB Pa3psIHUKA KATYIIKH, 3aCTaBbTE
TMOCJIE/THIO paboTaTh.

Bo3ymiHeli 3a30p MEXLy CITIOASTHBIMU TIACTUHKAMM 3aMIOJTHUTCS JOKIEM METbYAIINX UCKP.
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B. B. PiomuH. «3aHuMaresibHasi JIEKTPOTEXHUKA HA JIOMY»

jieKTponedyaTaHmne

Ecnu Bama kaTymka J0CTaTOYHO CHJIbHA, TO 3aMEHUTE B MPEABIAYIIEM IPUCTIOCOOICHUM
TOHEHbKHE CIIO/ISIHbIE TUIACTUHKY CTEKJITHHBIMUA. CMakbTe MX OOpallieHHbIe OpYyT K JPYry IMOBEpX-
HOCTH IJIMLIEPUHOM U, paHbllle YeM CKJIEUTb UX BOCKOM, MOJIOKUTE MEXYy HUMH BBIPE3aHHYIO U3
TOHKOT'O KapTOHA (pUIypKy uesioBeKa, MpoQiib JIUIA WK YTO-JMO0 B STOM pojie, HalpuMep 3acy-
IIEHHBII B KHUTE JPEBECHBIN JIUCT.

Paspsixaiite B TeueHHe HECKOJIIBKMX MUHYT KaTYIIIKY, YCTAHOBUB OMUCAHHOE MTPUCTIOCOOJICHUE
TaK kK€, KaK 1 B IIPeIbIIylIEM CllyJae.

INocne atoro pa3depute Ballle HEXUTPOE COOPYKEHHE U, MOABIIIAB HA OIHO W3 CTEKOJ WM
TIOJIEPKaB €ro HaJl COCYIOM C Topsiuei BOJOH («HaJl MapoM», KaK HEMPABIJILHO TOBOPSAT), CMOTPUTE
Ha CTEKJIO COOKY: BBl YBUIUTE HA HEM KaK Obl OTIIEYATOK TOTO MPEMETa, KOTOPBIH ObLI BIOKEH MEK/Ly
CTEKJIAMHU.

Jpyroil cnoco0 aneKTporieyaTaHnsi OCHOBAaH Ha MEXaHMUYECKOM JeWCTBHM WCKpBI, POOUBa-
IOLIEH, KaK M UCKPa OT IEKTPOCTATUYECKON MAllMHbI, TOHKUE CJIOW U30JISITOPOB (HEITPOBOJHUKOB
aneKkTpruecTBa). i meyatanus mo ToMy cocoOy JIMCTOK TUIOTHOM, HO TOHKOM Oymaru KJaayT Ha
JIMCTOK CTaHMOJISI UM METAJUIMYECKYIO TUIACTUHKY, TIOJIOKEHHbBIE Ha CTOJIE M COEJUHEHHBIE C OHUM
Y3 MOJIIOCOB pa3psiAHMKa KaTymku Pymkopda, a KOHIIOM 3a0CTPEHHOU MPOBOJIOKU, COETUHEHHOM C
APYTUM TIOJIIOCOM Pa3psiIHUKA, MUIIYT WIM PUCYIOT YTO-T1O00 Ha Oymare. YUToOBI He KacaTbesl Mpo-
BOJIa PYKOW, Ha HETO HA/IEBAIOT CTEKJISIHHYIO TPYOKY, BBIIBUTas U3 HEe TOJBKO 3a0CTPEHHBIN KOHYUK,
KOTOPBIM BOZAAT MO Oymare.

PaccmarpuBast Takoi OyMakKHBIH JIMCTOK HA CBET, 3aMEYal0T, YTO HAAIUCh WA PUCYHOK 00pa-
30BaHbl CJIEIYIOUIMMHU JIPYT 32 IPyroM CKBO3HBIMU OTBEPCTUSMU. [10/105KMB TaKOH JINCTOK HAa YUCTYIO
OyMary ¥ IpoKaThIBasi 0 HEl BATMKOM, TIOK PBITHIM TUTIOTpapCKOI KPACKOM, MOTyYaloT KOTIMY HAIH-
CAHHOT'O WJIM HAPUCOBAHHOTO MOMOIIBIO 3JIEKTPUUECKON UCKPHI.
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B. B. PiomuH. «3aHuMaresibHasi JIEKTPOTEXHUKA HA JIOMY»

3axxuranue KyCKoM JbjJa

OrneonacHoCTh 3¢prpa oOmen3BecTHa. [1appl ero 3aropalTcsi OT MaJlelIeld UCKPBI, a JIeTy-
YeCcThb TaK BeJIMKa, YTO Jake Ha XOJIo/e OH OBICTPO UCHApSIETCsl, €CIM HE HAIUT B IJIOTHO 3aKYNOPEH-
HBIN COCYI.

STUM CBOWCTBOM 3(pHpa MOKHO BOCIOIb30BaThCA 1151 BeCbMa 3(P(PEKTHOTO OMbITa, 3aKUrast
€ro JIeISTHON COCYJIbKOA.

J17151 9TOTrO COCy/IbKa OOMATHIBAETCS IIPOBOJIOYKOM, COETMHEHHOM C OJJHUM U3 MOJTIOCOB Pa3psiji-
HUKOB crivpasii Pymkopga, a HeCKOJIbKO Kariesib 3(pupa HAIMBAIOT B METAJUTMUECKYIO JIOKKY, COSTU-
HEHHYIO C JPYTUM TOTIOCOM pa3psiaHuka. [Ipu omyckanuu jibaa B 3¢pup NocaeHU BCIIBIXUBAET, KaK
TOJIBKO HA3JIEKTPU30BAHHAS COCYJIbKA KOCHETCS €70 MOBEPXHOCTH.
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B. B. PiomuH. «3aHuMaresibHasi JIEKTPOTEXHUKA HA JIOMY»

JToMaIHAS 3JeKTPOoTepanus

Yacto nepeMeHHBIN TOK BHICOKOTO HAIPSIKEHHsT OKA3bIBAET Ha OPraHu3M 0co0oe (hPU3HOJIOTU-
YecKoe JeWCTBUE U MPU JOCTATOYHOW BETUYMHE MOXET YOUTh HEOCTOPOKHOTO SKCIIEPUMEHTATOPA.
[Toaromy npo6oBaTh pa3psKaTh UHAYKTOPHU Yepe3 ceOsl WITM KOro-1uOo0 APYroro Hajio ¢ BelIuvai-
11eil OCTOpOKHOCTHI0. COBEPINIEHHO UCKJTI0YAeTCs Takast poda JJIs KaTyIleK, JAIIIX UCKPY O0JTb-
el AyuHbL. 1 3TOM 1M CIyKaT ClelrallbHble MEIMIMHCKHAE KAaTYIIKH, JAI0IIUe UCKPY B J0JII0
MUWUTUMETpa. VICTOYHMKOM IPSMOro TOKa CIIYKUT 3JIEMEHT C XPOMOBOM JKMJIKOCTBIO EMKOCTBIO HE
6onee nomycrakaHa. KileMMbl BTOpHYHON OOMOTKH COEIMHSIOTCS MEJHBIMU ITPOBOIAMHU C METHBIMU
e IUJIMHAPAMH, KOTOpble SKCIIepUMeHTaTop Oeper B pyku. Eciu HeT MeIHBIX HWIMHIPOB, MOKHO
BBITOYMTH UX U3 JIEpeBa U OKJIEUTh CTaHHoJIeM. IIOMOIITHUK 9KCIepUMEeHTaTopa, MOBEPHYB KOMMYTa-
TOp KaTyLIK{ Ha 3aMbIKaHUE, MIOCTENIEHHO CITyCKAET IEKTPO/IbI MOIBEMHOIO JIEMEHTA B KUJKOCTb,
MIPOJOJIKAsI ITOTPY:KaTh JI0 TeX MOp, TIOKa JIUIIO, AepiKalliee IIMIMHAPHI, He MOYYBCTBYET HEPUSITHOTO
OLIYILEHUS.

OTHIOB HE crie/lyeT U3 TOTO OMbITa JeJIaTh UTYTKH, NaMATYs, YTO IIPY JOCTAaTOYHOU CUJIE TOKA
PYKH JiepKallero IWIMHAPH CBOISATCS CyIOPOrod M OH HE B COCTOSTHUM OCBOOOIUTHCSI CAMOCTO-
STENIBHO OT IMIMHAPOB. OIIYIIEHUs ke, UCTIBITHIBAEMbIE IKCTIEPUMEHTATOPOM, He TOJIBKO Oose3-
HEHHBI, HO MOTYT BbI3BaTh JaJIbHEUIIINE HEMPUATHBIC SIBJICHUSI.

3ameHsIs OIH U3 IMIMHPOB KUCTHIO M3 TOHKUX METAJUIMYECKUX MTPOBOJIOYEK, TAIOT LIMJIMHIIP
B OJIHY PYKY CYOBEKTY, IPOU3BOJSIIEMY OIBITHI HaJl COOOM, & KUCTOUKOW KacaloTCsl Pa3HBIX YacTeit
ero Tena. [lomydaercst kak Obl 10XKJb JIETKUX MOKAIBIBAHUM, OIArOTBOPHO JENUCTBYIOIIMX ITPA MHOTUX
HEpPBHBIX OOJIE3HSX.

[TpumeHATh MOAOOHBIA METOJ YCTIIOKOSHHsI HEeBpaJITMYecKuX Ooseill 0e3 ykasaHus Bpaua,
MOHATHO, HU B KOEM CJIyyae He Clie[lyer.
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B. B. PiomuH. «3aHuMaresibHasi JIEKTPOTEXHUKA HA JIOMY»

Pusznosornueckoe 1eficTBue UCKPhI

HaneB Ha HOru pe3rHOBBIE KaJIOIIM WJIM BCTaB HA N30JMPOBAHHYIO CKaMEWKy (JI0CKa, MOCTaB-
JIEHHas1 Ha YeThIpe YallHbIX CTaKaHa), BOSbMUTECH JIEBOM PYKOH 3a OAMH M3 KOHIIOB UCKPOBOIO pa3-
PSITHHKA KaTYyIIKH, a APYTOi KOHEIl COeJMHUTE MeTHOM IPOBOJIOKOM ¢ 3eMJIel (Bcero ynoOHee uepes
BOJOMPOBOAHYIO TPyOy). TOT, KTO PHCKHET MOXaTh Ballly MPaBYIO PYKY, MOIYYUT YyBCTBUTEIHLHOE
COTPsICEHNE HEPBHOM CUCTEMBI.

BmecTo Toro uToOb! OpaThCst pyKOU 3a MPOBOJ, COETMHEHHBIN C OIHUM U3 TIOJIIOCOB KaTYIIKH,
TIOJIIOKHTE €r0 MOJ METAJUIMYECKYI0 KYXOHHYIO KacTpIoJio, OpOChTe Ha JTHO MOC/eTHEN MATaYOK U
HaJIelTe B KacTpiomo Boibl. Clienas 310, MpeyiokuTe KOMY-THO0 BRIHYTh MOHETY U3 BOIIBI. PHCK, 4TO
BBI JIMIIIUTECH MSITAUKa, HeBeNMK. Kaxaplid, morpoOoBaB OKyHYTh PYKY B BOIY, OBICTPO €€ OTICpHET.

TosnbKo He JenaiTe TOTOOHBIX OIBITOB C IEThbMHU!

Boii crydan, Korja MpUKOCHOBEHHE K TIONIoCaM Jlake OYeHb C1a00i KaTyIIKU BBI3BIBAJIO
CMEpPTh MPUKOCHYBILIETOCS, HO HE OT TIOPAXEHUsI TOKOM, a OT UCITyTa.

He crnenyer Takske MO3BOJIATH KacaTbhCsl MPOBOJIOB, COETMHEHHBIX C MOIOCAMU JEHUCTBYIOIIETO
MHIYKTOPA, AJIKOTOJIMKaM M HEBPACTEHUKaM, OHM ropas3zio OONe3HEHHee pearupyioT Ha ee pa3psipl,
YeM JIMIIA CO 3I0POBOM HEPBHOUM CUCTEMOIA.
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B. B. PiomuH. «3aHuMaresibHasi JIEKTPOTEXHUKA HA JIOMY»

NHayKTOpHil U3 3JeKTPHUYECKOro 3BOHKA

dusnonornyeckoe AeNCTBUE IEPEMEHHOIO TOKA BBICOKOTO HAIPSIKEHM 1 MOKHO HCTIBITATh U HE
CTpOsi, M He MOKyMasi Jyist 3Toro cnupaiy Pymkopda. Takoit TOK MOXHO MOMTYyYUTh OT OOBIKHOBEH-
HOT'O JIEKTPUYECKOro 3BOHKA. Kakue HebombIve n3MeHeH!s1 B OOBIKHOBEHHOW 3BOHKOBOM IIPOBOJIKE
TSI 3TOTO CJIeAyeT caearh, BUIHO U3 puc. 6. Ha Hem OykBoit B 0603HaueHa 3BOHKOBas Oatapesi, K
— KHOIKa, Z — 3BOHOK. DJIEKTPOAbI (TWJIb3bl OT PYKEIHBIX NATPOHOB WJIM JIEPEBSHHBIE NAIOUKHY,
OKJIEeHHBIE CTaHUOJIeM) MpucoeuHsoTes: | — k kjaemme 3BoHKA 1 (+), II — k kiiemme 2 (—) u 11T -
K MEeTaJUTMYecKoi Jarike 3B0HKa. I u 11 anekTpoapt 6epyT B OIHY PyKy TakK, YTOOBI OHU HE KaCaJIHCh
apyr gpyra, a III B npyryso. [Ipu HaxxaTin Ha KHONIKY K (€€ MOKHO 3aMEHHUTB IIJIACTUHYATBIM KOMMY-
TaTOPOM) 3BOHOK HAUYMHAET AENCTBOBATh, U BO BCE BPEMsI €T0 JEUCTBUS JIMLIO, AEpKalee eKTPO/IbI
B PYKaXx, UCTIBITBIBAET XapaKTEPHbIE MBIIIIEYHbIE COAPOraHusl, BbI3bIBAEMBIE JIEKTPOTOKOM, MOSIBJIS-
IOIIMMCST B OOMOTKE JIEKTPOMAarHuTa B MOMEHT pa3MbIKaHUsI 1IETTH.
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Puc. 6

Teoperrueckoe 00bsSCHEHUE JEHCTBHSI STOTO MPUCTIOCOOIEHH ST JaJIeKO He TaK MPOCTO, KaK ero
YCTPOWCTBO, a IIOTOMY KacaThCsl ero s He Oymy.
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7KuBOTHOE 3J1€eKTPHYECTBO

Te, KTO 3HAKOM C (PM3UKOM, XOTsI OBI [0 KPaTKOMY IIKOJIBHOMY Y4eOHHUKY, 3HAIOT, YTO HAILTUM
IIUPOKUM TIPMMEHEHHEM TaIbBAHUYECKUX 3BOHKOB, a CJIEJJOBATENIbHO, M BCEH «TEXHUKOW CIIaObIX
TOKOB» (JIEKTPHUECKHUX 3BOHKOB, Teserpada, KapMaHHBIX (DOHAPUKOB U TP. U TIpP.), Mbl 0OsI3aHbI
CKPOMHOW CepOl TPaBSIHOW WJTH CheJOOHOM JIATYIIKE. . . JKUpHbIE 3aHUE JIAITKXA STOT0 3¢ MHOBOTHOTO
SIBJISIIOTCS] TOHKMM TaCTPOHOMHUYECKUM OJTIOIOM MHOTHX I0’KHBIX HApPOJIOB.

Kena wuranbsiHcKOro mpodpeccopa Ano3usi ['abBaHu TOXe, BEpOSATHO, OblTa MOKJIOHHUIIEH
3TOro OJI0A, a IO MHBIM UCTOYHMKAM, Bapyiia U3 JISATYIIEYbUX JIAMOK OYJIbOH, IIPONMCAHHBIN il Bpa-
yaMH, TOBapUILlaMU MY:Ka, B KAUECTBE JIETKOTO U MUTATEJIBHOTO KYyIIaHbSI.

Kaxk Ob1 TO HM OBUIO, HO KAKUM-TO MYTEM OfIHA U3 MPENapupOBAHHBIX JIATYIIEK OUyTUIACH HE
B KyXHe, IJIe eil Ha/jiexkaso ObITh, a B KaOuHeTe mpodeccopa, MPOU3BOAMBIIETO B 3TO BPEMSI OITBITHI
C JIEKTPUUYECKON MAITUHOM.

B TO Bpems Kak ofvH U3 Y4eHUKOB ['ajibBaHM KOCHYJICSI HOKOM CIIMHHOTO HEpBa JIATYIIKHY,
APYroil U3BJIEK UCKPY U3 JIEKTPUUECKON MAILIMHBIL. B 3TOT MOMEHT JIaliKi MEpTBOM JIATYILIKU B3POr-
HYJIH.

VYMbllIUIEHHOE TOBTOPEHKE OIIbITA BHI3BIBAJIO TO K€ SIBJIEHUE [0 TEX MOP, TIOKA B TPYTIE JIATYIIKH
HE HACTYIWJIO MYCKYJIbHOE OLIENIEHEHHE. DTO OTKPBITHE BbI3BAJIO KOJIOCCAJIbHBIM MHTEPEC TOTAIIHUX
(pusukoB. beaHble NATYHIIKM COTHAMM PUHOCUIINCH B KEPTBY HayKe, YHUCIIO UX POCIIO 10 Mepe pas-
BUTHSA criopa Mexay ['anbBanu u apyrum pusmkom, Anekcanapom Bosbra.

Bonbra gymain, 4to HEpBBl U MYCKYJIbI JIATYIIKY UTPAIOT JIMILL POJIb IPOBOJHMKA TOKA, a BCS
CYTb B IPUKOCHOBEHHUU METAJLJIOB; [ "aJIbBaHM ke MPUIUCHIBAII SIBJICHUE )KUBOTHOMY JIEKTPUYECTBY.
[Mo6enuno mHeHue BonbTa, K KOTOPOMY MPUMKHYJIM U IPYTHE aBTOPUTETH M KOTOPHIHA 32 UCCIIE/I0-
BaHUE JIEKTPUYECTBA, BOZHUKAIOLIETO MEXy METaJUlaMH, ONYIIIEHHBIMU B PacTBOP KHUCJIOTHI (yxke
6e3 yuactus asrymek!), ynocrowicsi or Hanoneona rpagckoro Turyna.

Oo6a mpoTuBHMKA OBUTM HE MpaBbl. BriociaeacTBuM ObIJIO IPU3HAHO, YTO TOK SIBJISICTCS] B 9THUX
Cllyyasix pe3y/bTaTOM XMMMUYECKUX peaklMil, HO MbICIb ['ajbBaHU O CyILIECTBOBAHUU KUBOTHOTO
NIEKTPUUECTBA TOMYYMsIa BIIOCIENCTBUM MOATBEpXkIeHHe B padorax [lioOya-PeiiMoHa, KOTOPBI
JOKa3aJl, 9TO HEPBBI U MYCKYJIbI TOJIBKO YTO YOUTOTO KMBOTHOTO 3apsI)KEHBbl PA3HOMMEHHBIMHU JIeK-
TPUYECKUMH 3apsiIaMHu.

Brnpouem, B cyIiecTBOBaHMH KMBOTHOTO JIEKTPHUECTBA HEJIb351 COMHEBATHCS, Oy/IyUr 3HAKO-
MBIM C )KMBBIMH JICWAEHCKMMHU OAHKaMH, IEKTPUIECKUMHU PhIOaMH, O KOTOPBIX TOBOPUJIOCH B «3aHU-
MaTeJIbHOM JIEKTPOTEXHUKE».

Jla ¥ MBI C BAMU, YUTaTEIb, HE TOJBKO YYBCTBYEM MPUOIMAKEHHUE TPO3BI M OILYIIIAEM pa3psi/bl
EKTPUUYECKUX MAlIMH U cnvpanu Pymkopda, HO U camu siBIsieMcsl ICTOUHUKAMU 3JIEKTPUUECKON
SHEpruu.

Bbuto foka3aHo BO3HUKHOBEHHE IEKTPUUYECKOTO TOKA B PE3YJIbTaTe MYCKYJIbHOU JESATEIbHO-
cru. OOUH UccieaoBaTeNlb COCTaBUII LIeNb U3 16 4yenoBek, KOTopble AepKalld IpyT Ipyra 3a pyKHu,
MIpUYEM KpallHUe KacaJuch KOHLIOB MPOBOJIOK, COEIUHEHHBIX C YyBCTBUTEJIbHBIM I'aJIbBAHOMETPOM.
[Ipu cokparieHuM y4acTHUKaMU LENY MYCKYJIOB UX MPaBbIX PYK CTPEJIKa rajlbBAHOMETPA OTKJIOHS-
JIach OT HYJEBOTO NosoxkeHus. [Ipu cokpallieHnn MycKyJioB JIEBBIX PYK OTKJIOHEHHE IIPOMCXOAMJIO B
oOpartHyIo ctopoHy. HekoTopbie (pU3HOJIOTHY MOJIaraioT, 4To MpoIece Mepefayl HepBaMy Ol IEHHUNA
HallleMy MO3Ty €CTb TaK’ ke [TPOLECC NEKTPUUECKUIA, aHAJIOTUYHBIN ITepeaye TOKa MO MPOBOJHUKAM.

Bonee yem BeposTHO, UTO JIeUEHUE NEKTPUUECTBOM OCHOBAHO Ha JIEKTPUYECKOU MPUPOJE
Halllel XU3HEAEATEIbHOCTH.
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IIpumenenune katrymku Pymkopdga
npu JeKTpUuduKanun KOMHATHI

Mpbl yke 3HaeM U3 «3aHMMaTEeIbHOU IEKTPOTEXHUKU», KK MOXKHO EKTPU(PHULIMPOBATH HALLII
KWJIbIe U HEXWJIble TTOMENIEHHs MpY TIOMOIIM psia MPUCTIOCOONCHUI, ASHCTBYIOMMX OT Oarapen
rajbBaHUYECKUX JIEMEHTOB.

Ty 3MEKTPUPUKALINIO0 MOKHO U3MEHUTh M PACLIIMPUTB, €CIIM Y BAC KPOME UCTOUHHKA MPSMOTo
TOKA HEBBICOKOTO HAIPSKEHUSI MMEEeTCsl MHAYKTOPUI 11 IPEBpalleHrs] €ro B MPEPhIBUCTHIA TOK
OOJIBIIIOTO BOJIbTAXKA.

OmnuieM HECKOJIBKO TaKMX JIOMAIIHUX NMPUOOPOB € KaTymikon Pymkopda.
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DJieKTpUUEeCcKas 3a:Kuraaka

HcTouHuKOM TOKa CITy’KMT cyxast OaTapeiika uim Oarapest 271eMeHTOB JIeksiaHIie 3BOHKOBOM
yctaHoBKH. Camasi 3aKHrajka COCTOMT M3 JBYX YacTel: METaJUTMYECKON TPyOOUKH ¢ OSH3MHOM M
dutnem, coemMHEHHON ¢ OMHUM U3 TIOMIOCOB OaTaper, i METAJUTMIECKOU ke KUCTOUKH, COeIMHEeH-
HOH C IpYTUM ToocoM. [l mpeBpalieHus MpsiMoro Toka 0artaper B TOK BBICOKOTO HalpsDKEHUS,
JAIOIANA UCKPY TIPU COMTPUKOCHOBEHUH KMCTOUKHU C TPYOOUKOM, OXBATHIBAIOLIEH MPONUTAHHBIN OEH-
3UHOM (PUTHIIB, ME3K Ty OaTapeeid U Py TISPOM WM MEXAy OaTapeeil 1 KUCTOYKON BBOAUTCS HEOOIb-
masi cnvpaiib Pymkopda unm crmpaib B OHY OOMOTKY, AEHCTBYIONIAs SKCTPATOKOM (TOKOM CaMmo-
VHAYKIIWHN).

Puc. 7

Puc. 7 nokaspiBaeT cxeMy COeMHEHUs1 Ha3BaHHBIX 4yacTeil: B — Oarapesi, s — crivpaib, [ —
MeTaJutueckast Tpyoouka, K — takas ke KUCTOUKa.

MeTanI4ecKuM cocyIoM /7151 OEH3MHA MOXKET C YI0OCTBOM CITYKUTb (DYTIISIP OT JOKTOPCKOTO
TepMoMeTpa. MOXKHO, KOHEUHO, €CII €ro HET MOJ pyKaMu, MOA0OpaTh OTPE30K METaJUTMYeCKON
TpYOKH cOOTBETCTBeHHOTO nametpa (10—12 Mm), mpumnasB K Hemy JHO.
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CBepxy TpyOKa 3aKynopuBaeTcsi IpoOKO / ¢ TPOIyIIEHHOW CKBO3b Hee y3eHbKOH (1-2 Mm)
TpyOOUKOW m 11 pUTHIISA. DTa TPyOOUKa JIMOO MPSMO COSTUHSIETCS C TPOBOIOM, MOABOASIIMM TOK
(Torga u cocyn st OeH3MHA MOXET OBITh He METAJUTMYECKHIA, a U3 JTI0O0ro MaTeprasa, Harpumep,
KaK Ha PUCYHKE, CTEKJISIHHbIM, B BUJE OOBIKHOBEHHOWM XMMHUYECKOW MPOOMPKU WM aNTEeKaPCKOTo
My3bIPbKA), TMOO HAXOIUTCS B COSJMHEHNH C METAJUIMYECKUM KOPITYCOM 3aKUTaJIKH, COSAMHEHHBIM,
B CBOIO OY€peib, C ICTOUHMKOM TOKA.

Kucrouka cobupaercst 3 OTpe3KOB TOHUAUIIIMX MEAHBIX TPOBOJIOK (13 THOKOTO MPOBOAA JIeK-
TPOOCBETHTENIbHBIX YCTAHOBOK) IJIMHOW OKOJIO 1 CM; B CepeluHy IydYKa BBOAUTCS OOHAKEHHBIN
KOHEII ITPOBOJIAa OT APYroro nosoca darapeu, a 3aTeM IyUYOK TUIOTHO BJIBUTAETCS B IEPEBSHHYIO WM
CTEKJISTHHYIO TPYOOUKY, 4TOOBI €r0 MOXHO ObLIIO OpaTh B PyKH, HE OIacasch yaapa WHIYKTUBHBIM
TOKOM.

[Tpu BKITIOUEHUM KaTyIIKHU MPOBOAA, BEAyIIMe OOUH K Oatapee, a Ipyroi K KOpIycy Wid Tpy-
O0YKe 3aXUTAJIKHU, COSTUHSIOTCS ¢ OOpHAMU (KJIeMMaMH) BTOPUYIHOU OOMOTKH, TO €CTh C TOUKaMU
BKJIIOYEHUS pa3psaHUKa. [IpeppIBaTenb KaTyIIKy, 3HAYUT, U3 TIETTH BBIKJIIOYASTCSI.

Bmecro karymku Pymkopga MOXKHO BKJTIOUMTH B LIENb CIUPAib U3 3BOHKOBOW MPOBOJIOKH
(mmametp 0,8 MM), MPUMEPHO B 5 CJI0EB HAMOTAHHYIO HA MIPOBOJIOYHBIN KEJI€3HBIN CEPACYHUK, U~
Hoit 0KoJ10 1012 cM, TuameTpoMm pa3 B IECSATh MEHBIIIE JUIUHBI.

Ecnu B34TH O071€e TOHKYI0 00MOTKY (Harpumep, 0,4 MM), TO [UIMHY CepleUHUKA MOKHO COOT-
BETCTBEHHO (B JaHHOM CJIy4ae BABOE) YMEHBILUTD.

Kak pacronoxutb oTaesbHble 4acTH TAKOTO MPHUCIOCOONEHUs ISl 3aKUTaHUsT UHAYKTUBHOM
MCKPBI — 3TO JIe710 BKyca. MOKXHO cocy/] ¢ OEH3MHOM YKPETTUTh B BEPTUKAILHOM TOJIOKEHUH Ha CTOJe
WIM Ha CTEHE W TYT e BOJM3M IMOMECTUTDh KJIETOUKY, a CIHpasib U OaTapeio BBIHECTU B COCE/IHEe
MOMEIIeHUEe WU CKPBITh UX B SIIIUKE, Ha KPBIIIKE KOTOPOTO YCTAHOBUTH CAMYIO 3aKHUTAJIKY.

Ee yno0cTBO, B CpaBHEHHH C 3KUTAJTKAMH C HAKATMBAIOIIEHCS TPOBOJIOKOM — OTCYTCTBUE JIOM-
KMX 4YacTeil. 3a)KuraHue MpOM3BOAUTCS YNPKAHBEM METAJUIMIECKOM KUCTOUKH O Kpail TPyOOUKH ¢
dutrnem. [Tapsl OeH31MHA ITPU 3TOM BCIBIXUBAIOT. YTOOBI MTPEAOXPAHUTh OSH3UH OT MCHApEeHHs B TO
BpeMsl, KaK 3aKUrajika He padoTaeT, TpyOOUKy HaJlo MPUKPHIBATH MOJOOPAHHBIM K HEW WM CIeH-
aJIbHO CIEJIAHHBIM KOJIIAYKOM.

B TexHuKe 3axuraHre UCKpor TOKa BHICOKOTO HAMPSIKEHUsI UMEET MECTO B JIBUTATEJNISIX BHYT-
PEHHEero CropaHusi, CJie/IoBaTeIbHO, B aBTOMOOMJISIX M HA a9POIlJIaHaX.
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IIpexoxpanureJi OT BOPOB

BonbmmHcTBO peoxpaHuTesield OT BOPOB HETPYIHO YCJIOKHUTH BBEJICHUEM B 11eTlb CIIUPATIU
Pymkopda. B atom ciydae modutens qyxkoro 100pa, MhITasch OTKPBITh JBEPh, OKHO, CYHIYK, SIITUK
CTOJIa U T. U., HEME/IJICHHO HaKa3bIBA€TCsI HEMTPUATHBIM COTPSICEHUEM PYKH, a IIPU JOCTATOYHOM BeJIH-
YUHE KaTYIIKU MOXET UCIIBITaTh Ja)e HACTOJIBKO CHJIbHOE COKpaIlleHHe MYCKYJIaTypsbl, YTO MOHAJI0-
OUTCS IOCTOPOHHSIS TIOMOIIb, YTOOBI Pa3kKaTh PyKY.

OTa MOMOIIb MOXeT ObITh OKa3aHa CaMUM COOCTBEHHMKOM OXpPaHsIeMbIX Bellled U, CJieJJoBa-
TEJILHO, TIepe/iayeil Bopa B COOTBETCTBEHHOE YUPEkIEHUE, Il BOPOB YCTAHOBJICHHOE.

U B 3TOM Ci1ydae paHTa3zum MOOUTENIS, KAK PACTIONIOKUTH OT/IE/IbHBIC YaCTH YCTAHOBKH, IPEJIO-
CTaBJISIETCS IIUPOKUI MPOCTOP, B 3aBUCUMOCTH OT POJIa OXPAHSIEMOro MOMEIleH!sI U BUa 3aropa.

[TpuBeny aBa npumepa. Bo-nepBbiX, MpeAnoNokum, YTO 3aMbIKAeTCs OMEIEHHUE IEKOA0N
WJIM 3a/IBUKKOM a (A, puc. 8).

Ta u apyrasi JOJKHBI OBITH B 9TOM CJTy4yae He MeTaJJTMUECKUE: EKOJI/Ia MOXKET OBITh JIepeBsIH-
HOH, a 3aJBIKKa S00HUTOBOM.

B HUX BBEpTHIBAIOTCS JBE METAUIMYECKHUE (JTyUllle BCErO MEHbIC WY JIATYHHBIEC) PyYKU A U
C, 32 KOTOpbIe OHU OTO/IBUTAlOTCs B CTOpOoHY. [Ipy oToABUraHny meKkosia KOHIoM d, ¢ TpUBUHYEH-
HOU K HEMY CHM3Y METAJJTIMYECKON MaJIOUYKOM, HAJIBUHETCS] HAa METAJUTMUECKYIO ke IUIAHKY e. DTUM
3aMKHETCSI 11eTlb YCTAHOBKH, M OXPaHSIONIMH anmapar nIpuieT B IeHCTBUE.

Armmapar e B 11eJIOM COCTOUT U3 OaTaper 3BOHKOBBIX JIEMEHTOB f, 3BOHKA g, KaTylmku Pym-
Kopda K 1 OMMCAHHOM 33JIBUKKH d.
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Puc. 8
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Tok or Garapeu uzeT B 3BOHOK, UTPAIOLINI B JAHHOM CJIydae He TOJIBKO POJIb U3BECTUTENIS O
MOKYILIEHUY Ha BTOPJKEHUE B OXPaHsEMOe [TOMEIIEHUE, HO U TpepbiBaTessl ISl KaTylIKU K, B OOHY
U3 KJIEMM TePBUYHON OOMOTKU KOTOPOi# (1) MAET TOK M3 3BOHKA BBIXOsS U3 IPYroil KJIEMMBI OT TOM
ke 0OMOTKH (2) 1 HampaBJisieTcsl B TUIAHKY d meKosabl. [Ipr HaqBUraHuy 3ToM TUIAHKU Ha TUIAHKY e
TOK BO3BpalaeTcs B 0arapeio, 1elb 3aMbIKAeTCsl, 3BOHOK 3BOHUT U BO BTOPUYHOM OOMOTKE CIIUPAIIH
Pymkopda nosisisiercs nepeMeHHbIi TOK BBICOKOTO HAIIPSKEHU S, UAYIIMI Yepe3 Pyuku b U ¢ ¥ uepe3
TEJIO AEPKALIETO UX YesIOoBeKa.

Jlns BTOporo mpumMepa BO3bMEM JBEpb, MO-BUJUMOMY HE HMMEIOIIYI0 HUKAKOW OXpaHbl U
3aropa, OTBOPSIOIIYIOCS, €CJIM TIOBEPHYTh K cede pyuky a (B, puc. 8). B mefictBuTenbHOCTH Takast
ABEpb JOJKHA MMETh KOHTAKTHOE MPUCTIOCOOICHUE, MTPUBOASAINEE B ICHCTBHE MEKTPUYECKUIN 3BO-
HOK, KOTJIa ee OTKpBIBalOT. CBEpX 3TOro OXpaHMUTENILHOTO MpHOOpa B 1T BBOAAT KaTymKy Pym-
Kopda, BKJIIOYasl €€ TaK ke, Kak U B MPEJbIAYILEM CIIy4ae, TO €CTh COE/IMHSS KIEMMBI OT €€ NepBUY-
HOI OOMOTKH — OIHY CO 3BOHKOM, APYTYIO C OAHOW U3 METATMYECKUX TUIACTHHOK HaJBUTAIOIIErOCs
WIN CKOJIB3SLIETO KOHTAKTA, U3 YMCia OMMCAHHBIX B «3aHUMATEIbHON 1EKTPOTEXHHUKE». KieMMbl
K€ BTOPUYHOM OOMOTKH KATYIIKHA COETUHSIOT C BUHTAMU 6 M C, KOTOPHIMU JIBEPHAsI PyUKa MPUBUH-
YMBAETCH K JABEPHOMY MOJIOTHUILLY.

Mertaumyeckasi pydka (0ObIYHO JIATyHHAsI) AENUTCS HA JBE YaCTU PACIIWIIOM MOCEpenHE U
3arMoJIHEHUEM BBHIMTUJIEHHOTO MPOMEXYTKa KAKMM-HHUOY/Ib U30IMPYIOIIM clioeM rf, XOTs Obl U3 Tuia-
CTUHKH 900HUTA, TIONXOSIIEH TOJIIIHBI.

BasBiumiics 3a pyuky, OTKpbIBasi €€ M TeEM 3aMblKasi TOK B OXPaHUTEJIbHOW YCTAHOBKE, a CJle-
J0BATeIbHO, U BO BTOPUYHOW OOMOTKE CITUPAJIHY, TIOJIyYaeT COTPsICEHUE B MYCKYyJIaX PyKH H, KaK s
CcKasaJl, COKpallleHHe MX, KOTOpOe MOXKET OBbITh C/IeNIaHO OoJiee MM MeHee CUJIbHBIM B 3aBUCUMOCTU
OT pa3MepOB KaTYILKH.

Ha nenpb i BooOie Ha BpeMsi, B Te4eHHe KOTOPOTO OXPaHUTENIBHBIN MTPUOOP HE JOJIKEH Jei-
CTBOBATh, 1IETb MPEPHIBAETCS OOBIYHBIM TIACTUHYATHIM TIpepbiBatesieM (A, puc. §), pa3MbIkaeMbIM
Ha JIeHb U 3aMbIKAEMbIM Ha HOUb WJIY MPH BBIXOJE XO35IMHA U3 TIOMEILEHMUS.
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jieKTpUUeCcKasi MbllIeJIOBKa

CMmepTHasi Ka3Hb 32 KpaXy HUUTOKHOTO KOJTMYECTBA ChECTHBIX MPUIIACOB — HaKa3aHUE 4pe3-
MEPHO CYpOBOE, HO MbI HE 33JyMbIBasICh IIO/IBEPraeM €My KPbIC 1 MBIIIIEH, TAK CIIEJIAEM KE ITY Ka3Hb
KaK MOXHO MEeHee My4YUTeJIbHOU. BMeCTo TOro Yro0sl THIbOTUHUPOBATH MBIIIIb B MBIIIIEJIOBKE C TIa1a-
IOIIeH MPYKUHON WM TOIUTH ee, TIOCJIe TOro KaK 3aXJIOMHY/IA B OOBIKHOBEHHOUN MBIIIIETIOBKE, ITPH-
MEHUM JIJI YHUUYTOXKEHUS )KU3HU MAJIEHbKOTO CYIIECTBA YaCTONEPEMEHHBIN TOK BBICOKOTO Harpsi-
KEHUS.

=
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D10 Oyger Bce ke Oojee M3BMHHUTEIBHOE €ro MPUMEHEHUe, YeM ISl Ka3HH MPEeCTYMHUKOB
«3NIEKTPUUYECKUM CTYJIOM», KaK 3TO B XO/1y Y aMEPUKAHIIEB.

JIi00y10 MBILIETIOBKY MOKHO, IIPY HAJIMUMM y Bac MaJIeHbKOil cniipaiu Pymkopda, odpatuts B
EKTPUYECKYIO. [IJ151 3TOro y camoro BXozia B MBILIEJIOBKY (A, puc. 9) yKpeIuISioT JJATYHHYIO IIOJIOCKY
a TaK, 4ToObl JBEPIIa MBIIIEIOBKH 3a/1eBajia €€ B MOMEHT 3aXJIONbIBaHM s, HO HE COIPUKAcaach C HElO
TI0CJIE TOTO, Kak 3axjonHercs. CHu3y Ha ABepLy IPMBUHYMBAIOT JJATYHHYIO TIOJIOCKY b, KOTOPO! OHa
Y CKOJIB3HET I10 MOJIOCKE d, KaK TOJIbKO MBIILIb JEPHET 32 IPUMAHKY Ha KPIOUKE BHYTPU MBILIETIOBKH.

Ot 00enx MojaocoK MIYT MPOBOAA: OIUH Yepe3 Oarapelo ¢ K KjieMMe 1-il epBUYHON crvpaiin
KaTyILIKH K, IPYroi MpsIMO K KJIeMMe 2-i TOW ke CIUPATIH.

BHYTpb MBILIETIOBKY Ha THO €€ BKJIaJbIBAETCsl TOHEHbKAs AOIIEYKa WM JIUCT IJIOTHOTO Kap-
TOHA C YKPEIUIeHHBIMU HAa HEM Me/IHBIMU ITPOBOJIOKAMH, PACIOIOKEHHbIMH, KaK YKa3aHO Ha PUCYHKe
(B, puc. 9).

Wpaymasa no ajimHe JOCKM MPOBOJIOKA de UMEET PpsAJ OTPOCTKOB, HAIPaBJIEHHBIX 10 IIMPUHE
JOCKH (3HAYMT, NEPIEHIUKYJIAPHO K MPOBOJIOKE de), HE NOXONAIIMX 0 IPOBOJIOKU gh, Napauieiib-
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HOU de ¥ exaieit y Apyroro kpasi Jocku. K Hell Takke mpucoeArHeH psijl MepreHIuKy/ISpHO pac-
TIOJIO’KEHHBIX OTPE3KOB 1, M, 1, HE JOXOASIIUX JI0 IIPOBOJIOKU de 1 BXOJSAIIMX MEXIY TPOBOJIOKaMU
[, I, I u 1. 0. PaccTosiHME MEX/1y COCEIHUMH OTpe3KaMH / M M TOJKHO OBITh HECKOJIBKO OOJIBIINM
HCKPOBOT'O MIPOMEKYTKA B3ATOM BaMu KaTyimku Pymkopda.

[TpoBonoka de coequHseTCS ¢ OMHUM U3 MOIOCOB BTOPUYHON 0OMOTKH (3), a mpoBosioka gh
c npyrum (4).

Mpblib, AEpHYB 32 KPIOYOK, Ha KOTOPOM YKperUieHa MpUMaHKa, 3aXJI0MbIBAeT 32 COO0M IBeph
JIOBYIIKM, TIPU CBOEM MAJEHUU Ha AOJII0 CEKYHIbl 3aMBIKAIOIIYI0 TOK B LEMH. DTOr0 MTHOBEHUS
BIIOJIHE JIOCTATOYHO, YTOOBI BO3HUKILIUM B MTPOBOIHUKAX [, [ U m, m, m UHIYKTUBHBIM TOKOM YOUTh
MAaJIEHBKOT'O I'PBI3YHA, CBOMM TEJIBLIEM 3aMBIKAIOIIEr0 3TOT TOK.

Tawm, rae Mbliield MHOTO, a TaKkKe KPBIC, He MIYIIMX B 3aKPBITHIE JIOBYIIKH, JIEKTPOYOUBATEh
3TUX BpeAUTEsIeld MOXKHO YCTPOUTh UHAYE.

B 31OM Cityuae B 1IeHTpe 10BOJILHO TOJICTOM OCHOBHOM I0CKH a (A u B, puc. 10) ykpernsercs
BEPTUKAJIBHO MaJIKa b, BBICOTON 0KOJI0 15 cM (a B J10BYILIKe /AJ1s1 KpbIC BBOE BbilIe). Ha Metamue-
CKOM KOJIBLIE ¢ YKPEIUISeTCs CTallbHAs yIpyrasi IPOBOJIOKa d, CBEIIMBAIOIIASICS BEPTUKAIBHO U MTPO-
XOASAINAs CKBO3b BTOPOE METAJUTMYECKOe KOJIBIIO e. O0a KOJIblia COeIMHEHBI C KJIEeMMaMU IEPBUYHON
oOMoTKM criupaimi Pymkopda, ogHo mpsMo, Apyroe Kak B MPeabIyIeM MPUCHIOCOONIeHNH, yepes
Oarapero (Oarapes u cipasib PymMkopdga Ha pucyHKe He TIOKa3aHBbI).

U

oy
_

6

G~

5
o

4]

Puc. 10
Ha xoHn1ie npoBoioku d yKperuisieTcst Ha Kplouke MpUMaHKa JJ1s1 3BePbKOB, 3aMBIKAIOIINX TOK

MIPUKOCHOBEHUEM MPOBOJIOKU d K KOJIbLLY € MPU MaJlelllieM OTKJIOHEHUU UMU NPUMAHKU f B Ty WK
OPYTyI0 CTOPOHY.
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[onctymbl K 310 COONA3HUTEHFHOM MTPUMAaHKe (BCEro MPUBJIEKATEIbHEH /1J1s1 MBIIIIEH KyCOYeK
TMO/IKAPEHHOT O caJia) JeJ1aloTcs B Bue psajaa jeceHok (C, puc. 10), pacnioNokeHHBIX OKOJIO CTONIOUKA b
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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