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CseTnoil namaTW Hawero Ao-
pororo  yuutena  AnekcaHpapa
Hukonaesnya Ab6pamoBa, aBTopa
N pefakTopa MHOMMX KHUT Ans
IOHbIX TEXHUKOB.

ABTODbI.

SQNEKTPUNYECTBO YUYUNTCHA FTOBOPUNTDH

Ewe B rny6okoii [fpeBHOCTU NMOAU CTapanucb MpuayMathb
cnoco6 nepejaBaTb 3BYKM rojoca Ha [ajeKkoe pacCTosiHue.
HeckoNbKO ThiCAY €T Ha3ajg B Erunte 6bina, n3obpeteHa ne-
peroBopHas Tpy6ka. 3T0T npocTeilwnii npubop He TONbKO MoO-
3BONAET nepefaBaTb 3BYK Ha 3HAYUTeNbHble pPaccTosHUSA U
CKBO3b Mperpajbl, Ho M o06ecneynBaeT TallHy MNepPeroBOPOB.
MeperoBopHas Tpy6ka NPUMeHsieTCcsa A0 HACcTOSLLEr0 BPEMEHMU,
Hanpumep, Ha Kopa6nax NS CBA3M KanuWTaHa C MalWUHHbLIM
OTAeNneHneM.

MouTn TpW ThicAYM feT Hasaj APEBHUE TPEKU NPUMEHUN
4NS yCWNneHUs 3ByKa pacTpy6 — Tak Ha3biBaeMblii pynop. AK-
Tepbl ApEeBHErpevyeckoro TeaTpa MWrpaaum B Mackax. Pynopsl
6blN BAeNaHbl B 3TW Macku, 4To6bl YCUUTb r0j0Ca aKTepoB
U [OHECTW MX A0 CaMblX MOCNefHUX PAfOB 3puTteneit. Mepero-
BOPHbIi pynop— Tenepb ero HasblBaldOT MeraoH — npume-
HAeTcs celiuac Mopskamu ANs pasroBopa C APYrMM CYAHOM.
MerajoHOM MONb3yTCA TakKXe CYAbM Ha CMOPTUBHbLIX COPEB-
HOBaHUAX.

MeperoBopHass Tpy6ka M MeraoH — Mofie3Hble NpPUCNOCO-
6neHns. HO OHM NO3BONAKT MeperoBapuBaThbCs TONBKO Ha
paccTofsHUSAX B HECKO/NbKO COT MeTpoB. Elle MeHblle gaeT wur-
pylwka, n3obpeTeHHas 6onee ThicAuM neT Haszag B KuTtae.
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Puc. 1. TleperoBopHas Tpybka Ha Puc. 2. Macku rpeye-
Kopabne. CKOro Tearpa.

TaKyl Wrpywky Bbl MOXeTe cfefnaTb caMu M3 [ABYX Chnuueu-
HbIX KOPOBOK W HUTKU. YCTPONCTBO €e $SCHO M3 puUCYHKa 4.
BmecTo cnuyeyHbIX KOPOOGOK MOXHO B3fiTb Nt00ble KapTOHHble
Kopo60ouku, Hanpumep u3-nof nyapel. Bo Bpemsa pasrosopa
HUTKa, coefuHAWaa o6e KOpobOUKM, AOMKHA ObITb TYro Ha-
TAHYTA.

MeperoBopHas Tpyb6ka, MeraoH, KuTaickas wurpywka us
LBYX KOpo60O4YeK — BOT M BCE, Yero JOCTUII0 YeN0BeYecTBO
32 HECKONIbKO TbiCAYeneTuii.

Ho BOT HacTan XIX Bek — BeK BENUKWUX OTKPbITUA B 06-
nacTun 3feKkTpuyecTsa U MarHeTusma.

Puc. 4. Kutaiickan



PasnoxeHne XUMWYECKUX COefuHe-
HWIA 31eKTPOTOKOM (3/11eKTponu3), nony-
YyeHne C MOMOLLbIO 3/IEKTPO/iM3a MeTan-
NNYEeCKUX KONWI C pasMyHbIX nNpegme-
TOB W MOKPbITUE OAHOrO MeTanna Cl0em
apyroro (ranbBaHonnacTMka W ranbBsa-
HOCTerua), 37eKTpomMoTop, 3neKTpuye-
CKuiA Tenerpag, AMHaAMOMallMHA W MHO-
ro Apyrux mnopasuTenbHbiX W306peTeHni
cnefoBanu ofHO 3a ApYrum. MHOXecCTr
BO 3afay, 60NblWIMX W ManblX, Haj Ko-
TOPbIMWU Yy4yeHble 6WINCH B TeYeHue Be-
KOB, 6blN0 paspeweHo C NOMOLbIO
3aneKTpuyecTBa.

10 mapTta 1876 roga B AMepuke, B
ropoge bocToHe, npousowen nepsBbil B
Mupe pas3rosop no TenedoHy. HeCKONbKO C/IOB, MPOWU3HECEH-
HbIX MpenojaBaTenem LWKONbl TFNyXOHeMbIX [xoppaxem [pe-
xemom bBennom nepef u306peTeHHbIM WM  nNpubopom, 6binn
yCNblWaHbl NOMOWHUKOM Kn306peTaTend MexaHUKOM ToMacom
BaTcoHOM Yy npuemMHOro annaparta B APYroM 3Ta)e TOro xe
foma.

Benn HasBan M3006peTeHHbI UM npubop TenehoHom (OT
rpe4Yeckux Ccr0B «Tefe» — fJafieko U «(POHOC» — 3BYK).

Ecnu 6bl celvac BamM B pyKM nonan nepBbiii TenedoH
Benna, Bbl ygusunucb 6bl, Kak cnabo u Hepa36bopumBo OH ne-
pefaeTt peub.

— YTto xe TyT o0cobeHHOro, — ckasanu 6bl, BepoATHO,
Bbl, — Beflb NeperoBopHas Tpybka paboTaeT Kyaa nydwe, ga
W caenaTtb ee rnpotle.

[eictBnTenbHo, nepsblli TenedoH benna paboTan xyxe
neperoBopHoit Tpy6ku. Ho benn u BaTcoH 6binn B BOCTOPre u
HUKaK He MOrfiM HaroBopuTbCA BAOBO/Ib NO CBOEMY TenedoHy.
Benn yyBscTBOBaN, 4YTO OH cpAenan 6onblwoe wu3obpeTeHue, 3a-
CTaBWMB 3NEKTPUYECTBO roBoputb. W oH 6bIn1 npaB. [lpowno

Puc. 3. MeradoH.

UrpyLKa.



HemHormMm 6onee nofyseka CO AHA KU306peTeHus TenedoHa, u
Tene@oHHbLIE MpoBOJa oOMyTanu Becb MUP. MHOrMe [ecaATKu
MWUNNIMOHOB TeNePOoHHbIX annapaTtoB, COTHW MWINIMOHOB KWO-
MEeTPOB TeNedOHHbIX NIMHWI MOABUAUCHL Ha 3eMHOM lape. Ha-
4yano BCeMY 3TOMY nonoxXwun tened@oH benna. benn pasrosa-
puBan co CBOWUM MOMOLWHWKOM, HaxoAuMBLIMMCA B TOM Xe [AO-
me. Tenepb No TeneOHYy MOXHO CBA3aTbCA C AMEPUKONW M C
KnTaem. BOT Kak BbipoC W U3MeHUNCA TeneqoH!

A neperoBopHas Tpybka TakK M o0cTanacb MNeperoBOpPHON

Tpy6KOIA.

MATHWUTbl N SNEKTPOMATHWTHI

Kakum >xe o6pasom peiictBoBan TenegoH benna? UTo6hbl
XOPOWO 3TO MOHATb, HYXHO CHayana 03HAaKOMWUTbCA CO CBOM-
CTBaMW MarHWTOB W 3/IeKTPOMarHuUTOB.

Bbl 3HaeTe, YTO MarHuT o6najgaeT CBONCTBOM MPUTATMBaTH
Xene3Hble W cTaNbHble nNpegmeTbl. [M0ON0OXWUTe Ha rnagkuin cton
WM Ha NuUCcT Bymaru cTafibHOe MepbIWKO M nonpobyinte wme-
LNIeHHO NojoABUTraTb K HEMY MarHut. Bbl yBUAMTE, 4YTO MAarHuT
ele He NojoiAeT BMMOTHYI, a MNePbILKO HayHeT «bBecnoko-
UTbCA», OHO 3alleBenuTcA, a NOTOM CKO/b3HET HaBCTpeyy Mma-
THATY W MPUAUNHET K OAHOMY W3 €ero KOHLOB.

BbIXxoguT, 4TO MarHuT peicTsyeT
He TONbKO MNPW HENOCPELCTBEHHOM
NMPUKOCHOBEHWMN, HO M HA HEKOTOPOM
paccToaHMW. MVHaye MepbIWKO fexa-
No Obl COBEPLIEHHO CMWPHO, MOKa [0
Hero ue [lOTPOHYyNWCb Obl  MarHUTOM.

MogHOCWTE KOHeL MarHuTa K ne-
PbIWKY KakuM yrofgHo 60KOM, Knajau-
Te MarHuT nnawma wuam  Ha pebpo,
CTaBbTe ero CTOWMA WAM HaKNoHANTe
noA n6bIM YyrnomMm — BaM He yfjacTcA
3aXBaTUTb MepbIWKO BPacnaox, OHO
BCerga Mno4yyBCTBYeT  npubnauxeHwue
MarHuTa Ha paccTofHUMN.

3HayuT, BCe MPOCTPAHCTBO BOKPYr
MarHuta umeeT ocobble CBOWCTBa, B
HeM o6HapyXwuBaeTcq pelicTBue mMar-
HUTHbIX CWUA. 3TO MNPOCTPaAHCTBO Ha-
3bIBa€TCA MarHUTHLIM MOJEM.

Puc. 5. Maruut nputarm-
Bbl 3ameTunun, BEPOATHO, 4TO nMe-

yseT nMepblluka Ha pac- %, ’
CTOAHUMN. pblWKO, ga " nwoboi apyrom >xenes-



Puc. 6. HnaBaromMﬁ MarHMT noKa3blBaeT CTOPOHbLI CBeTa.

HbIl UNN CTanbHOW npeamMeT, nputarnBaeTca CUJIbHEE BCeEro
KOHUaMW MarHuTa, KOTOpPble Ha3blBaldT MO/KOCaMM (CﬂOBO «no-
NIOC» B3ATO U3 TpeyvyeCcKOoro 4ds3blka; BblpaXeHune «aBa nMo-
NKca» O3Ha4dYano: «ABe MNPOTUBOMNONOXHbIE TOHKI/I»).

Ecnm monoXuTb MarHUT Ha JOowWweykKy W NyCcTUTb NnaBaTb B
60ouyke ¢ BO,qOI7I, TO OH BCerga nNnoBepHeETCA OAHWMM CBOMM NoO-
/IIOCOM Ha ceBep. 3TOT MNONKC MarHWTa Ha3blBAlOT «eeBep-

Puc. 7, CoBMecTHee AeiicTBME MOMOCOB [ABYX MarHuTOB.



HbiIM» W 0603HaualT 6ykBoil N. [TpOTMBONONOXHLIA MNOMKOC
Ha3blBalOT «HXHbIM» W 0603HayalT 6YKBOMN S.

O6a nonwca OAHOrO ¥ TOr0 e MarHuTa npuTArnBaroT
NnepbiLKO O4MHAKOBO CWMNbHO. HO cBOWCTBa NONKOCOB BCe Xe
pasnuuHbl. ECnn CcNnoXuTb ABa MarHuTa Tak, 4T0Obl CEBEpHbIN
nonc oKasancsd pPAAOM C CEBEPHbIM, a HXHbI — pagoM cC
IOXXHbIM, TO TaKOW CMOXHbIA MarHuT 6yfeT LelCTBOBATb CUJb-
Hee, 4eM KaXfblll M3 MNPOCTbIX MarHUTOB B OTAenbHocTu. [e-
pbIWKO Ha 66nbWwemM pacCTOAHWM MOYYBCTBYET MpubAnMXKeHue
Takoro MarHuTa ¥ CuUAbHee MPUTAHeTCA K Hemy. Ecnm Xe cno-
XWTb fBa MarHuTa Tak, 4To6bl PAAOM C CEBEPHbIM MNOMAKCOM
OfHOr0 MarHuTa MPULLIENCA KKHbIA NONKC APYroro, MepbiiKo
6yfeT nputArueatbca cnabo MAM COBCEM He MPUTAHETCS.

[Ona onucaHHbIX ONbITOB He06A3aTeNbHO WMETb OObIYHbIE
AN, KaK WX Ha3blBalT, NOCTOAHHbIE MarHWTbl. 3TW XK€ OMNbIThbl
MOXHO MNpofjenatb C 3N1eKTpPOMarHuTamu. ONeKTPOMarHMT—3To
Xene3Hblii CTepXeHb, Hanpumep rBO34b, BCTaBAEHHbI BHYTPb
KaTywWwKN M30MPOBAHHON NPOBOMOKM, NO KOTOPOIW MPOMYyCKakwT
INEKTPUYECKMi A TOK. [ns Hawwmx OonbiTOB YA06Hee BCero nmno-
nyyaTb TOK OT KapMaHHbIX 6aTapeek. [lo Tex mop, noka no
KaTylKe WfaeT TOK, BCTaBfieHHblAi B Hee rBO34b 06najaeTt BCe-
MW CBOMNCTBAMM MarHuTa, HO CTOMT TOKY B KaTyllKe Mpekpa-
TUTbCHA, KaK rBo3Ab TepsfeT BCe MarHWTHble CBOMCTBA W CTaHO-
BUTCH CaMbiM OOGbIKHOBEHHbIM FBO3feM. Tenepb YXe MepbilKo

Puc, 8. 2nekTpomMarHuT,



He OyAeT K HemMy npu-
TArMBaTbLCA, ecnu TONb-
KO OHO CaMO He Hama-
THATUNOCL  BO  BpeMms
npeabiyLWUX OMbITOB U
He CTano MNOCTOSHHbLIM
MarHUTOM.

EcTb y anekTpoma-
FTHUTa ewWwe OAHO WHTe-
pecHoe cBoicTBO. OpfuH
M TOT XXe€ KOHel TrBO3-

AA, BCTABNEHHOTO VB Ka&-  pyc. 9. Montocel 3NeKTpOMarHnuTa MeHs-
TYLWKY, N0 KOTOPOW MPO-  jo1cAa mecTamu Mpu NepemeHe Hanpase-
X0AUT TOK, 6ypeT cTa- HUS TOKa B O6GMOTKE.

HOBNUTbLCA TO CEBEPHbIM,

TO 1OXXHbIM MNOMKOCOM MarHuMTa, B 3aBUCUMOCTM OT TOrO0, KakoW
KOHELU KaTyWwKW noAaKNKYEH K NNKCy 6aTap9|71K|/| N KakKoh — K
MUHYCY. CTOUT MOMEHATb KOHLbI, M3MEHUB HamnpasneHWe TOKa
B KaTyWwKe, U NONKCbLI 3NNEKTPOMarHMTa NOMEHAKTCA MeCTaMu.

KAK YCTPOEH TEJIE®OH

MonpobyemM BMecTO rBO3As BCTaBUTb B KaTYLIKYy MNOCTOSAH-
Hbll MarHut. VIMeHHO Tak u cpenan benn B cBoem TenedoHe.
MocmoTpuTe, Kak Bbirnagen TenepoH bBenna. Mo BHeWHeMmy
BMAY ero Tpy6ka euie Mano HanmoMUHana HbiHEWHOW U 60/b-
lWe MOXOAMNA Ha MNEeCcTUK OT CTYMKW WM Ha MedyaTb C PYYKON
BHYTpU py4YKUM HAXOAUTCA NOCTOSHHbIA MarHuT. OM MMeeT BUf
npsmMoro 6pycka. Ha ofWH M3 KOHLOB MarHuMTa HajgeTa Ka-
TyWwkKa W30MPOBAHHOW NpoBONOKW. [IPOTUB MarHWTHOro no-
noca, BbICTynmawwWwero M3 KaTywWwKW, MOMeLWeH TOHKUIA cTanb-
HOll KpyXoK. OH Ha3biBaeTcsd Mem6paHOi (CnoBO 3TO NaTUH-
CKOe W 03HauyaeT «nnacTUHKa»). Mem6GpaHa MO Kpakl 3axaTa
MPUXUMHbBIM KO/bLOM.

CepeguHa MemMmbpaHbl BCe BpeMA MNPUTATMBAETCA MNOCTOSH-
HbIM MarHMTOM UK NO3TOMY HECKONbKO MporHyta. A 4yto 6yger,
eCAM MponycTUTb MO KaTyLWKe 31eKTpU4eckuin Tok? TyT BCe
3aBWCUT OT TOr0, B KaKyl CTOpPOHY uaeT Tok. Ecnu HanpaBne-
HMWe TOKa TaKOBO, YTO CEBEPHbI NOMKC 3NeKTpOMarHuTa COB-
nagetT Cc CeBepHbIM MOMIOCOM MOCTOSHHOTO MarHuTa, a HX-
HblA— C OXXHbIM, TO, Kak Mbl 3HaeM, o06uUiee MarHUTHoe feii-
CTBME ycuUnuTcs: MembGpaHa NPUTAHETCA CUNbHee U elle 60Nb-
e nporHeTca B CTOPOHY MarHuta. Ecnm e HanpaBfieHue
TOka 06paTHOe W CeBepHbIi MONC 31eKTpoMarHWTa CcoBna-
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Puc. 10. TenegoH Bbenna.

LEeT C HXXHbIM MOMOCOM MOCTOSSHHOTNO MarHuTa, a HXXHbIA no-
NOC  3NeKTPOMarHMTa — ¢ CeBepHbIM MOJIOCOM  MOCTOSHHOTO
MarHuTa, MarHuMTHOe AelicTBME YMEHbLIMUTCA: MembpaHa 6ygaeT
npuTsaruBaTbcst cnabee, 4Yem nNpu OTCYTCTBMWM ToKa, U 6Gnaroga-
pa CcBOeli ynpyroctu oTOWAeT fasblle OT MOJKCa MarHuTa.

Tenepb Bbl 3HaeTe, YTO NMPOUCXOAMT B TeneoHe bBenna.
HenoHATHO TONbKO, NMo4yemy >Xe TeneoH M3faeT 3BYKW, moye-
My OH MOerr U pasroBapuBaeT.

3BYK — 3TO Kone6aHWe uvacTuy Bo3ayxa. Kaxpgblli uncTouY-
HUK 3ByKa 06a3aTenbHO Kone6netcs. Kone6noTcs ronocoBble
CBA3KM YefnloBeKa, CTPyHbl CKPWUMNKW, poans, 6ananaiiku, Ko-
neénetcss cTon6 BO3gyxa B AYXOBbIX My3blKaflbHbIX WHCTPY-
MEHTax, APOXUT HaTAaHyTas Koxa 6GapabaHa. Koneb6aHuss MHO-
rMX WCTOYHWKOB 3BYKA MOXHO YBWAeTb. ECNM OTTSIHYTb W OT-
nycTUTb CBOGOAHbI KOHel, ne3Bust 6e30nacHoil 6pUTBbI, BOT-
KHYTOro B CTOJ/, Ne3BWe Ha4yHeT KonebaTbcAa M «3anoet». Ero
KonebaHMA XOPOLWO BUAHbI. 3ByYaliMe CTPYHbl TaKUX WHCTpPY-
MEHTOB, KakK rutapa, 6ananalika, MaHfonuMHa, f[omMpa, TOXe
Kone6nTCcA 3aMeTHO ANna rnasa. OCO6eHHO XOpOLW O 3aMeTHbI
K0Ne6aHUsi TONCTbIX 6acoBbIX CTPYH.

Kone6bnsicb, WCTOMHMK 3BYKa TOJ/IKaeT OKpyXatownuii ero
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BO34YyX TO Brepej, TOo Hasaj. KonebaHua Bosgyxa pasbera-
I0TCA BO BCe CTOPOHbI, KaK Kpyru no Boje OT OPOLWEHHOrO
KamHf. Korpga konebaHua golgyT LO HaWero yxa, Mbl YCbl-
WnM 3BYK.

3BYKOBble KONMebaHWA MOXHO npeBpawaTb B 31eKTpuye-
ckne. [nd 3Toro cny>XuT o0cobblii npubop, Tak Ha3blBaeMmblil
MWUKPOGOH. MuUKpO®DOHbI 6GblBAlOT pasHoro ycrtpoiicTea. [lep-
Bbli MWKPO(MOH 6bln M306peTeH BCce TeM Xe bennom. Bce mu-
KPO(OHbI, KaKOBO 6bl HW 6bIN0 WX YCTPOWCTBO, NpeBpauiatT
3ByKOBble KonebaHus B konebaHwsa 3anekTpuuyeckoro Toka. Ko-
rga vactuubl BO3fjyxa Mepes MUKPOGOHOM KonebnwTca TO
BMepes, TO Hasapj, 3N1eKTPUYECKUIA TOK B MWUKPOGOHEe TeyeT TO
B O4HY, TO B ApYryl CTOPOHY.

Ecnn Tenmepb 3TOT TOK MPONyCTWTb 4epe3 KaTywkKy Tene-
thoHa, Memb6paHa OyaeT To NpubAMXKATLCA K NOMKOCY MarHuta,
Korga TOK Te4yeT B OfHY CTOPOHY, TO YAanaTbCA OT HEro npu
obpaTHOM HanpaBneHWW Toka. 3Ha4YuWT, MembpaHa 6ypeT Kone-
6aTtbCcA B COOTBETCTBMM C KOnebaHMAMWU 3NEKTPUYECKOro TO-
Ka B KaTywke TtenegoHa. Konebnwouwaaca mmembpaHa O6yaeT
TONKaTb OKpyXalowWwunii ee BO3dyx TO Bhepes, To Hasag. Bos-
Ayx 6ypetr konebaTbcs Nofo6HO TOMy, Kak OH Koneb6netcs
BO3/€ NepBOHA4YaNbHOr0 MCTOYHMKA 3BYKa, Haxojaueroca ne-
pes mMukpodoHoMm. W TenedoHHas Tpybka 3arosoput. OHa Oy-
JeT MOCNYWHO MNOBTOPATb BCE 3BYKW, KOTOpble pasgarTca ne-
pes MWUKPO(OHOM.

Tenepb noctapaemca pasobpaTbcsd, 3ayem B TenedoHe
HYXXEeH MOCTOAHHbIA MarHuT.

Ecnum BMeCcTO MOCTOSAHHOTO MarHuTa BCTaBUTb B KaTyLWKY
06bIKHOBEHHbIV XeNe3Hblli CTepXeHb, TO Memb6paHa npu OT-
CYTCTBUM TOKa BOBCe He 6yfeT nporubarbcs. 3ato npu Hanu-

CL “J1 LI
LLI X 1

S-IT BTI BI

Puc. 11. Cxema peiicTBus TenegoHa benna.



Puc. 12. TMNMepepaya 3ByKa

yum TOoKa OHa 6yaeT NpubAMXKATbCA K KOHLY CTepXHA coBep-
WeHHO OAMHAKOBO MNpuM 060MX HampaBAeHUAX TOKa B KaTyll-
Ke. B camOM fene, XO0TS KOHel CTepXHs 6yfeT B 3aBUCUMMO-
CTW OT HampaBfeHWS TOKa CTAaHOBWUTbLCA TO KXKHbIM, TO CeBep-
HbIM MarHUTHbBIM NO/JKOCOM, MeMbpaHa B .060MX cnyvaax 6ygneT
NpUTArMBaTbLCA, MOTOMY 4YTO XXene30 MNpUTArMBaeTCA OfMHAaKO-
BO CMAbHO 060MMKM NoOfAKCaMy MarHuWTa. 3HauwWT, Takoih Tene-
(hoH He OypeT npaBunbHO pab6oTaTb. [Nd TOro M HyXeH no-
CTOAHHbIA MarHuT, 4To6bl MembpaHa MpuM OAHOM HanpaBleHUW
TOKa B KaTylKe npubauMxanacb K MNofCcy, a Npu NPoTMBONO-
NOXHOM — yfansnacb OT Hero.

TenepoHHas Tpy6bka benna Bocnpou3BofwWna 3BYK CAWLL-
KOM Tux0. Bckope B Hee BHECNM BaXHOe YCOBEPLEHCTBOBA-
HWe: BMeCTO MPSAMOro MOCTOAAHHOrO MarHuTa MocTaBMAWM Mar-
HWT B BUAe MOLKOBbI.

Takoii MarHuMT HasbiBaeTcsd NOAKOBOOGpa3HbIM. BmMecTo
OfHON KaTyWwKW chenanu fBe U Hajenum WX Ha NMPOTMBOMONOX-
Hble MONOCbl MOAKOBOOGPA3sHOro MarHuta. TenedoHHasa Tpyo6-
Ka 3arosopuia ropasgo rpomue.

UTo6bl NOHATL, B 4YeM TyT AeNo, BEpPHEMCs ONATb K CBOWA-
CTBaM MarHuTa.

Bbl yXe 3HaeTe, 4YTO BO BCEM MPOCTPAHCTBE, OKpYXatlo-
LeM MarHWT, MOXHO O06HapyXWTb AeACTBUE MArHUTHbIX CUN.
TOYHO TakK Xe, Hanpumep, BO BCeM MNPOCTpPaHCTBE BOKPYr TO-
nswencs nNeYkm MOXHO OLWYTUTb Tenno. HO ecnm BaM HYXHO
ncnonb3oBaTb 3TO TeNno, CKaXem, ANf TOro 4Tobbl BCKUNA-
TUTb YallHMK, Bbl MOCTaBWUTe Ball YaliHUK He B NOGYH TOUKY
NMpPOCTPaHCTBA, @ MMEHHO Ha caMyk Meyky, Aa NPUTOM Ha TO
MecTO Meyku, KoTopoe norops4yee. Torga Bbl GyaeTe CMNOKOW-
Hbl, 4YTO YallHWK 3aKUNWUT CKOPO.

TOYHO Tak >e, eC/n Bbl XOTUTe NOAy4lle WCNONb30BaTb Ma-
FTHUTHblE CBOWCTBAa MarHWTa, HY)XXHO B OKpYXatloleM MarHuT
NpocTpaHCcTBe, B Tak Ha3blBAEMOM MAarHUTHOM Mofe, HaWTu Me-
CTO, rfe [feicTBMe MarHWTHbIX CWUN NposBaseTcs 60/blie BCe-
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no Tenegoxy.

ro. Ho Tyt fgeno 6ygeT noTpyAHee, 4em C mneukoil. Mpupgetcs
NoiTUM Ha XWTPOCTb, 4TOGbI CAefaTb MarHUTHble CUMbI BUAW-
MbIMU.

MonoXuTe Ha MarHWUT JUCTOK MNNOTHOW 6ymarn UM paBHO-
MEpPHO MOCbIMbTe 3Ty Gymary MefKUMU XKene3HbIMU OMUNKAMMU.
Ecnu Tenepb NIeroHbKO MOCTyKaTb Mo 6Gymare nanbleM, ONUIKK
3aleBensTcs U cobepyTcs Lenoykamu OT OAHOro noftwca Ma-
rHUTa f0 Apyroro. JIMHWW, BAONMb KOTOPbIX pacrnonarawTcs B
MarHUTHOM MOje LEenoYKU >KeNe3HbiX OMUI0K, Ha3biBalTCA
MarHUTHbIMWU CUMOBBIMU NUHUAMU. OHU pacnpefenuinch He
paBHOMepPHO. Bbl BUAWTE, 4YTO BO3/€ MO/MKOCOB MarHWTa CWUIO-
Bble JIMHUM PaCMONIOXKEHbl Tylie BCEro.

BCMOMHUM, 4TO WMEHHO MOJOCbl MarHWTa CWUbHEE BCETO
NPUTATMBaOT CTafibHOE MNepbiKo. A BO3/€ CEpPeAuHbl MarHu-
Ta, rfe nNepblKO He MPUTATUBAETCS, CUIOBbLIX JINHUIA KeT.
3HAYUT, MarHWTHbIe CUAbl 60/blle MPOSBAAKTCSA B TeX MecTax,
rae CWIOBble NIMHUM MPOXOASAT ryuwle. B 3TW MecTa M HYXHO
noMewaTb NpeAMeT, KOTOPbIA Mbl XOTWM MOABEPTrHYTb AelCT-
BMIO MarHWTHLIX cua. Hegapom e U B TefnethoHe bBenna

Puc. 13. TeneoH 6e3 MNOCTOAHHOrO MarHuta paboTaeT HenpaBW/bHO.
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mMembpaHa MNOMeleHa Yy
camoro nontca. OcTaBfieH
TONbKO ManeHbKWUA 3a3op,
4ytobbl Memb6paHa  Morna
Konebatbcs, He npuaunas
K MarHuty.

A Henb3a u cpenatb
C MarHUTOM 4TO-HUGYAb Ta-
Koe, u4T06bl euie 6onbwe
CrYyCTUTb MarHWTHbIE CUNO-
Bble JIMHUW U NONY4YUTH
ewe O66MbWYI0 MarHUTHYHO
cuny? OkKasblBaeTcd, MOX-
HO. Bo3bmuTe fgBa Xefnes-
HbIX CTepXXeHbKa, Hanpumep fABa 60nbWKX TBO3AA, W NpU-
CTaBbTe WX K nonwcam MarHuTa Tak, 4To6bl NOAY4YMIOCb BPO-
pe 6ykBbl «[». EcnuM Bbl Tenepb MOBTOPUTE OMNbIT C Xenes-
HbIMWU ONWMIKaMW, TO YBUAWUTE, 4YTO CWU/IOBble JIMHWW MOYTU BCe
nepewnn Ha Ty CTOPOHY MarHuta, Kyga obpaweHbl KOHLbI
rsosgeii. 66nbwas 4acTb AMHUA MPOXOAUT MeXAY 3TUMWU KOH-
Luamu, npuyem ryctoTa CWUIOBbIX NMHWIA BO3/Me KOHLOB rBO34ei
Tenepb 6onblwe, uem 6blna paHblWwe BO3/fe MOJKCOB Mar-
HUTa.

Bygem c6aumxaTb CBOOOAHbIe KOHUbI rBo3geir. Mpu 3TOM
He 3abbiBaliTe BCe BpeMs NocTykuBaTb no Gymare, 4uTo6bl Mo-
MOYb OMMUAKAM 3aHATb HOBOe MNOMOXeHue. Bbl BuauTe, 4TO BCe
6onblWwe CUNOBLIX NWHWI NepebupaeTcs B MPOCTPAHCTBO MeEX-
LY KOHLUamu rBo3fdeil W ryctota CUAO'BbIX IMHWIA B 3TOM Mpo-
cTpaHcTBe BCe yBenuuyusaeTcs, Korga Mbl gocTaToyHo c6au-
3UM  KOHLbl TBO3feil, ONWAKW MEXAY HWUMW CAUNHYTCA B
CNMOWHY Maccy. Yem Tonwe reo3gu, Tem 3ameTHee Oyget
3T0 ABneHue. MNouyemy Xe Tak nony4yaetcs?

[eno B TOM, 4TO rBO3-
OV cAenaHbl U3 XKenesa.
Xene3o o6nagaet 0cobbim
CBOWCTBOM: nonajas B Ma-
FHUTHOE Mofie, OHO HaMma-
rHmymeaetcs camo. bnaro-
faps 3ToMy feiicTBue Ma-
FTHUTHbIX CWUA  3HAYUTENbHO
yBenmunBaeTca. MpuunHa
3TOro fABMEHUA 06bACHEHA
nogpobHee B rnaee «Ca-
MOAENbHbIA MarHuT».

Puc. 15. CwW/OBble nuunit  MarHuTa. XXenesHble rBo3fM cTa-
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Puc. 16. Yem MeHblle 3a30p, TeM Trylwe B HEM CUNOBbIE IUHUW.

HOBATEN KakK Obl MNPOLOMKEHWSAMMW MNONOCOB MarHuta. Yem
60NbWY YacTb CBOEro NyTW MarHUTHble CUMOBbIE JIMHUMW NPO-
X0A4AT BHYTPU >Kenesa, TeM 6Gonblue AeCTBME MArHWUTHbLIX CUN.
WMHbIMM cnoBaMu, AeACTBME MarHUTHbIX CWU B MNPOMEXYTKeE
MeXAay KOHUaMW >kKene3Holi MarHWTHol uenu Tem 6Gonblue,
YeM MeHble 3TOT NPOMEXYTOK, TaK Ha3blBaeMblii 3a30p.

To XXe camMoe NONy4yuTCH, €CAM BMECTO [OCTOSAHHOrO Mar-
HUTAQ B3ATb 3N1E€KTPOMArHUT.

B coBpeMeHHON TenepoHHOW TpybKe NpPUMeHEH MOAKOBO-
o6pa3Hblii MarHuT. TMontocbl ero NoAxXoAAT 6/M3KO K Xenes-
HO/i MeM6paHe. BO3AYLWHble 3a30pbl MEXAY KOHLAMW MNONOCOB
W mMemb6bpaHoii Manbl. Bnarogaps 3ToMy AelCTBMEe MarHUTHbIX
CUN 3HAYUTeNbHO yBenmuymBaeTcs. MOCTOAHHbLIA MarHUT U 3N1EK-
TpOMarHuT AeWCTBYOT Ha MemM6paHy ropasfo CU/bHee, 4YeM B
TeneoHe benna, KOTOPbIA Tenepb COBEPLIEHHO Bblllen W3
ynoTpe6neHns. Bce coBpeMeHHble TenePOHHble TPYOGKU — M
Te, UTO B pajgMoHayLWHWKaxX, M Te, YTO B TenedOHHbIX annapa-
TaXx — UMEKT NoAKOBOOGPA3HbIA MarHuT.

TEJE®POHHAA TPYMKA TOXAAET NPOMKO-
FTONOIr'MTENDb

B camom koHue XIX Beka 6ypHoe pa3BuTUE 31EKTPOTEX-
HUKW NPUBENO K M306peTeHMt0 HOBOT0 3amMeyaTeNbHOro cpef-
cTBa cBA3nM. B 1895 ropgy wusobpeTaTenb paguo pyccKuii yde-
Hbll  AnekcaHgp CTenaHoBuy [lonoB OCywWwecTBUMA MepBbIi
yfauHblii onbIT TenerpaguposaHus 6e3 NpoBOJOB.
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Puc. 17. XoTb 6bl Kpaem yxa ycnbiwarb!

PagnocBf3b pa3BuMBanacb O4YeHb ObICTPO. Yepe3 HECKONbKO
neT nocfie nepsBbiX ONbITOB [lonosa Hayana pabotaTb paguo-
TenerpaHas NWHWA, cBA3aBwas AHIMIWIO ¢ AMeEpPUKO uyepes
ATnaHTU4eckKnin okeaH. Bckope noABuncs n 6eCnpoOBONOYHbLIN
TeneoH. B Hauyane fgBaguaTbiX rof0B Hallero Beka pPoAuaoChb
pagvosewaHune. Mo paanmo Havyanu nepepaBaTb KOHLEPTbl, A0-
Knafbl, nekuuu, nocnefHue wnssectus. Ywucno paguocnyllarte-
neil pocno co ckKa3o4HOW 6bicTpoTol. Ewe 6bicTpee pocno yu-
CN0 Kenawlwmx nocnywatb paguonepegady. Bokpyr noutu
KaXoro Bfnajenbua pagnonpuemMHWKa B 4Yacbl nepefay TecHWU-
NNCb POAHbIE W 3HAKOMble, CTapasCb YNOBWUTb XOTb KaKue-HU-
6yfab 3BYKW W3-MOA HayWHWKOB, NPMXaTbiX K ylWwam CYacTauB-
ua. EcTecTBEHHO BO3HMK/AA NOTPe6GHOCTb B FPOMKOTFOBOPSALLEM
paguonpueme. HyXHO Obln0 3acTaBUTb pajuMo He WenTaTb Ha
YyX0 OLHOMY 4YenoBeKy, a roBOPUTb Ha BCK KOMHaTy, Ha Lenblii
3an, yauuy, nnowagb.

HyXeH 6bln1 rPOMKOTroBOPUTED.

Co3fatb rPOMKOTrOBOPUTENL MbITANUCH YXXKe B KOHUe XIX Be-
kKa. K MOMeHTy nofiBNeHMA pajuoBel,aHUa WMEeNoCb He-
CKONbKO KOHCTPYKUWIA rpomkorosopuTteneii. Ho Bce 3TW KOH-
CTPYKUUM 6bIIN CANIIKOM CAOXHbIMW, FTPOMO3AKMMW U [JOpPO-
rumu. OfHU U3 HUX He Mmornu paboTaTb 6e3 4yacoBOro mexa-
HU3Ma, Apyrum TpeboBanca faxe cneymanbHblii BO3AYLIHbIA
Hacoc, a 3BYK MONy4yanca OYeHb CKBEPHbIA: C WMMNEHWEeM,npe-
6e3)XaHMeM, C CUJbHbIMN WUCKaXXEeHUSMMU.
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3TV TPOMKOTOBOPWUTENM MOXHO O6bIJIO BCTPETUTb TONBKO B
Hay4yHbIX nabopatopuax. OTOM OHM MepekoyeBasn B MY3eEW.
K paguonio6utensam 3TW TFpOMO3AKME WU HeCOBepLUEHHbIe YCT-
poiicTBa TakK W He nonanu.

Y paguontobuteneid He 6bIN0 HWM BO3AYLWHBIX HAcCOCOB, HU
4YaCOBbIX MEXaHM3MOB. Y HUX OblIN TONbKO TenedoHHble TPy6-
KW C Oron0BbeM — pafMOHAyLWHWKN, a WMHOrga pfaxe npocTo
Tpy6kKM OT TenegoHHbIX annapatoB. Ho rpomKoroBoputenu
UM 6bIN HYXHbI f03ape3sy.

PagvoHayWwHUKN paBanu cnabblii 3BykK. UT06bI 3acTaBuTb
MX TOBOPUTb FpoMYe, MPUAYManun HECKONbKO MPOCTEAWMX KOH-
CTPYKUMIA TpOMKOTroBopuTena wu3 TenedoHHON Tpyb6ku. pomko-
CTW 3TUX nepBbIX 06pas3LoB xBaTano TONbKO Ha Hebonbwylo
KOMHaTy. Ho Hayano 6bino nonoxeHo. [anbHewee pa3BuTue
rPOMKOTrOBOPUTENA MNOWN0 6GbICTPbIMKM Waramu. Tak TenegoH-
Hasa Tpyb6ka poauna rpoMKOroBOPUTESb.

PYMNOP ANA TENE®OHHOWN TPYBKW

Korga 3axoTenu 3acTaBuTb Tefe)OHHYK TpybKy pasrosa-
puBatb TpOMKO, MepBbIM AenoM nonpo6oBanu nNpuUcTaBuTb K
Heli pynop. B camom pfene, ecnu pynop ycuauBaeT YenoBeue-
CKMIA ronoc, noyemy 6bl eMy He YCUAUTb «rofioc» Tene(OHHON
Tpyo6Kn?

Net pgBafjuatb TOMY Ha3aj CyLlWwecTBOBan0 MHOXECTBO KOH-
CTPYKUUIA pynopa Ana TeneOHHOW TpybKW. PagmonpoMbiLIfeH-
HOCTb BbIMYyCKaNa CneunanbHblil pPynopoK, TakK Ha3blBaeMblii
«Komap». Kpome TOro, 4yTb /i He KaXAblil pagumonto6utens
BbIAYMblBan CBOK COOGCTBEHHYIO KOHCTPYKLUMIO. [laneko He Bce
3TM pynopbl xopowo pa6otanun. Okasanocb, 4YTO He BCAKWIA
pynop rogutca.

B uem xe 3gecb geno? Utobbl NoHATH 3TO, nonpobyem pa-
3ob6patbCcsd, NOYeMy pynop ycunusaeT 3BYK.

MHorue pgymawT, 6yATO pynop YCuavMBaeT 3BYK MOTOMY,
4YTO He [aeT eMy pacxofuTbCA BO BCE CTOPOHbLI, a cobupaeTr
HanpaBfnseT Ha cnywaTens. 3T0 HeBepHO. TeneOHHYyK Tpy6-
KY Bbl MOXeTe BepTeTb B pyKaxX KaK YrofHo, BCe paBHO OHa
rpomye He 3aroBoput. A npugenaiite K Hell pynop, U TpoM-
KOCTb cpasy ysenuuutcsa. lMoaxoauTe K pynopy ¢ nw6oi cTo-
POHbl — XOTb C3ajW, XOTb cnepeaun, XoTb c60Ky, — Be3fe Oy-
JeT CAblWHO rpomye, yem 6e3 pynopa. 3HauuT, fefi0 TyT He B
HanpaBneHNn 3BYKa.

TenedpoHHas Tpy6ka — Bewb MaNneHbkas. B Ablpouky, uye-
pe3 KOTOPYK BbIXOAAT 3BYKOBble KONebaHus, W rpUBEHHMKA He

2 camonenb b* rpomMKOrosopuTenu 1'



NPoCyHeWwb. A 3BYKOM HYXHO Hamno/HUTb LENy KOMHaTy.
Becb BO3fyX B KOMHaTe HYXHO MNpWBECTM B KonebaHue,
«packayaTb» MpU TMNOMOLLM MafeHbKOr0 CTaflbHOTO KPYXO04-
Ka — MeMb6paHbl. ACHO, YTO ManeHbKOW MemMO6paHe C 3TUM He
cnpaBuTbcs. Mpu 3TOM OKa3blBaeTcs, 4TO rfnaBHas 6epga He
B cnabocTn mexaHuama Tefne(OHHOW Tpy6KM, a B TOM, 4TO Ma-
NneHbKoll mMem6paHe Heyfo6HO packauuMBaTb cpasy Becb 60/b-
woli 0o6bemM BO3fyxa B KOMHaTe.

Bcem BaM, KOHEYHO, MPUXOAMNOCL KONOTb ApoBa. Bbl 3Ha-
eTe, YTO ecny nonafeTcs O4YeHb TONCTbIA uypbak, €ro HuKak
cpasy He packoneTe nononam. TOAbKO TOMOP 3aBSI3HET U W3-
My4aeTecb 3psi. Ho 6epfa He B TOM, 4YTO Bbl BOOGOLE HepocTa-
TOYHO CU/bHbI, TOT Xe€ 4Yypbak MOXHO Nerko packonoTb, ecnu
noiAiTM Ha xuTpocTb. CHayana Bbl OTKanbiBaeTe C OfHOro 60Ka
He6onblWol rop6binb. OH Nerko oTckouuT. T[loYMH cpaenaH
Tenepb OT 3TOr0 MecTa BKOCb OTKaNibiBaeTe BTOPOWA rop6biNb,
no6onbluie. YeM pfanblie gBUraeTcs Aeno, TemM Bce 6onblive
noneHbs yAaeTcs OTKONOTb. WM HakoHel Becb 60MblION yypb6ak
packonoT.

C ppoBamMu geno Kak 6yATo sicHoe. UTo He ypaaeTcs cpae-
naTb cpasy, TO MOXHO cpAenaTb NOCTeNeHHO. A KakK 6blTb C
Mem6paHoii? Kak 3acTaBUTb €e packauyumBaTb BO3[YyX B KOMHa-
Te MOCTeneHHO? [ns 3Toro K MemM6GpaHe HYXHO TNPUCTaBUTb
NOCTENeHHO pacwwupatouytoca Tpyby — pynop. Torga masneHb-
KOMY KpPYXOUKy — MeM6paHe — He MpUAETCS cpasy packauu-
BaTb BeCb 60nbWwoOK 06beM BO3ayXa B KOMHaTe. CHauana OHa

packayaeT TONbKO Ma*

Y NeHbKMiA 06bem BO3JY-
Xa B Y3KOM ropne py-
nopa. [fanbwe Koneba-
HMA BO3Agyxa noberyr,
KakK BO/MIHbl MO BOAe, NO
paclmnpstoLweHcs no-
CTeneHHo Tpyb6e K Bbl-
XOAHOMY 0TBEPCTHUIO.
Becb BO3AYX B BbIXOfA-
HOM oTBepcTuu Oyget
Kone6aTbCs, KakK cCnaow-
Has CTeHKa: TO BRepeg,
TO Haszag. A naowagb
BbIXO4HOTO 0TBEPCTUSA
ropasfio 6onblue, 4Yem
nnowagb TeneoHHOM

Puc. 18. 3BykoBble BoHbl ugyT no ~ MeMOpaHbl. Konebanus
MOCTEMNEHHO PpacLIMpAoLIeMYCs  Pynopy. BO3Ayxa B 60/bWOM Bbl-
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XOAHOM OTBEPCTWUU, Bbi3BaHHble KONeOGAHWAMWU ManeHbKOW MeM-
O6paHbl, packayalT BO3A4yX BO BCell KOMHarTe.

3HauuT, BCE Aeno B TOM, 4YTOGbl BbIXOAHOe OTBEpPCTUE pPY-
nopa 6bI10 AOCTATOYHO 6GONbWMWM, a pacliMpeHue pynopa Wo
nocTeneHHo. Ecnu pynop BHavane CAMWKOM LWMPOK, MeMbpaHe
npupaeTcs cpasy packauuBaTb CAUWIKOM 60MblIOA 06bEM BO3-
ayxa. Mem6paHa C 3TUM He CnpaBuTCH, U 3BYK CTaHeT cnabee.

Pynop Ao/mxeH nMMeTb 601bliOe BbIXOAHOE OTBEPCTUE, HO
npu 3TOM pacwupaTbCa AONXKEH MNOCTEMNEHHO — MPUXOANTCSH
fenatb ero ANWHHbIM. Ona TenePoHHOW TPYy6GKWM HYXHO 6bIn0
6bl cAenatb pynop MeTpa nonTopa AAWHbI. HO, KOHEYHO, He
CTOWUT coopyXaTb MONyTopameTpoBbili pynop. Ero u geBaTb-TO
B KOMHaTe Hekypa. Fopa3go 60nee KOPOTKMWI pynop, ANWHOW
BCEro B MonAMeTpa, YXe faeT 3aMeTHOe ycuieHue 3ByKa. Ta-
KO pynop Bbl MOXeTe Nerko cpenatb M3 MAOTHOW Gymaru.
Bymary-nyuwe BCero B3fTb YePTEXHYH — BaTMaHCKyl wau
nonyBaTMaHcKyro. MoHafo6ATCcA TakXe MOAMAUTKM CTONAPHO-
ro Knes u, ecnu Haingete, He6ONbLWOW PYNOH KacCOBOW NEHTHI.
B KpailHemM cny4ae NeHTy cpaenaiiTe camMu U3 NAOTHOW 06epTou-
HOli 6ymaru. JleHTa HYXHa TONbKO ANA WU3rOTOBNAEHUA WU30-
FTHYTOr0 HacTONbHOrO pynopa; NPAMOA pynop W3roToBnseTcs
M3 OAHOW Gymaru.

MPAMOWN PYMOP

Pynop cocTtouT w3 [BYX 4acTeii: TrOpnoBWHbI U pacTpyba.
O6e yacTm — M3 NNOTHON 6ymarn. HayHem c pacTpyba. OH
CKNenBaeTcs M3 [ecATW Of4MHAKOBBbIX NlenecTKoB. Pa3mepbl ne-
nmecTka faHbl Ha pucyHke 19. Mo 3TUM pasmepam BblUepTUTE
Ha NAOTHOW 6Gymare unn kapToHe wabnoH. Bbipes3aB wWwabnoH,
HanoXuTe ero Ha 6ymary, u3 kKotopoii 6yaeTe genatb fenecT-
K. AKKypaTHO o04epTuTe wWabnoH N0 KOHTYpy TBepAbIM OCTpPO
3aTOYEHHbIM KapaHfjawom. Korga 6ygeTe Bbipe3aTb OYepyeH-
Hble fenecTkn, He 3abyAbTe Yy KaXAoro M3 HWX OCTaBUTb C
NpaBoi CTOPOHbI KPOMKY LIWPUHOA B 5—6 Munnmmetpos. Kpom-
Ka HYXHa [N NpuKneikun cocefHero nenectka. YTo6bl KpoOM-
KY MOXHO O6bl10 Mocfe OTOrHyTb, NPOpPEeXbTe ee MpPoTUB Tex
MeCT, rfe Ha 4yepTexe CTOAT TOUKMU.

NlenecTkun rotoBbl. PasorpeiiTe CTONAPHbIA Kned nM nNpucty-
naiite K ckneiike. NMOMHMUTE, YTO KaXAOMY LIBY HYXHO fAaBaTb
NOACOXHYTb. WHaye npu nopknelike cnefywwmx nenecTkos
npexHue webl 6ygyT pacnonsaTbes.

UTo6bl He TepATb JapoOM BpeMeHM, 0Xupasd, Noka MOAChl-
XaeT Knel, peKOMeHAYyeMm Takol nopagok paboTel. Cnepsa
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CKNneiiTe BCce nNemecTKM nomapHo Mexpay cob6oii. [Moka 6ygeTe
KNenTb NocfefgHuWe napbl, MepBble MOACOXHYT. 3aTeM CKNeilTe
nepBylw mapy CcO BTOPOW, a TpeTblo — Cc u4eTBepToil. Korpga
CKNellka MnepBblX ABYX MNap NOACOXHeT, MPWKAeATe K HUM ns-
Tylo napy. HakoHel, KOorga v 3ta wWecTepka MOACOXHET, CKNei-
Te ee C ocTaBlueiica yeTBepkoil. PacTpy6 roTos,

MepeiifjeM K W3roTOBMEHWIO TOPNOBUHbLI. [OpnoBMHa uMeeT
thopMy KOHycCa, Y3KWiA KOHeL KOTOpOro mpucTaBnseTcs K Tpyo6-
Ke, a LWWPOKNI MNpUKNenmBaeTCca K Y3KOW CTOpPOHe pacTpyba.
Bblkpoilka [na KOHyca fgaHa Ha pucyHke 19. TpouyepTtute
BAONb Kpas 6ymarv npAMyl AWHUIO AAWHOWA 350 munnumer-
poB. [loCTaBMB HOXKY LWPKYyNs B OAWH KOHeL 3TOW AuUHUM,
nposegute ABe Ayru: ofgHy paguycom 70, a gpyryto — 350 mun-
NNMeTpoB. Bo3bMUTE TPAHCMOPTUP W B LEHTPE AYr OT/A0XUTe
0T npAMOi NuMHMM yron B 52 rpagyca. lMog sTum yraom npo-
BeAuWTe BTOPYK MNpAMYI0 /fWHUIO. Tenepb HYXHO 0CTaBUTbL
KPOMKY AN CKAeWKW KOHyca. [Nnf 3TOro ¢ Hapy»XHOW CTOpoO-
Hbl BbIKPOWKM MNpoBeguWTe elle OLHY MNPAMYK /AWMHWIO, napan-
nenbHyl npegbigyuiein. Bce 3T0 Xopowo BWAHO Ha HaWweMm
yepTexe. Ecnu y Bac HeT TpaHcnopTtupa, yron B 52 rpagyca
MOXEeTe OTNOXUTb U ApYyruM crnocobom. lMocne TOro Kak npo-
BefeTe Ayry paguycom 350 MunnumeTpoB, packpoinTe uup-
Kynb Ha 310 mMunnmmetpoB. lMOCTaBWB HOXKY UMPKYNAa B TOYKY
nepeceyeHus fyru c NPAMOW NuHuWel, caenainte Ha pyre 3a-
ceyky. CoefMHMB 3Ty 3aCeyky C LEeHTPOM AYyru, Mnony4vyuTe yron
B 52 rpagyca. Kpomka Ans ckneiikm pgenaetcs, Kak yXe onu-
caHO. BbipeXbTe rOTOBYK BbIKPOWKY W CKNeilTe M3 Hee KO-
Hyc. Korga kneii MOACOXHET, C y3KOW CTOPOHbI KOHyca cfe-
NnailTe pecATb-fABeHajuaTb Hagpe3oB no 10 MWNNUMETPOB ANW-
HOM. TlonyyeHHble A3bIYKW  MOHAZOBATCA ANA  NPUKNENKK
naTpyobka.

3aiimemcsa wusrotosneHneMm natpy6ka. OH HYyXeH ANA CO-
efl]UHEeHNA TOP/OBUHbLI pynopa C OCHOBaHMeM, B KOTOpOe BCTaB-
nseTca TenedoHHaa Tpyb6Ka.

BbicTpyraiite Kpyrnyw [fepeBAHHYK Nanoyky — 60M1BaH-
Ky — 50—60 MunammeTpoB AAUMHOW M 20 MUNNMMETPOB B Awua-
meTpe. O6GepHWTe ee ABa-TpU pasa MNONOCKONW nucuyeid 6Gymarm
TaKOM LWWUPWHBLI, Y4TOObLI XBAaTW/O Ha BCK [ANWHY 60nBaHkW. YTo-
6bl NONOCKa He pa3BopaynMBanacb, KOHYMK noakneinte. fenaeT-
cA BCe 3TO ANA TOoro, 4ytobbl Mocne W3roTosfieHMa mnaTpy6ka
ero nerko 6bi10 CHATb C 60/BaHKMK.

N3 nwucueidi 6Gymarn HapexbTe HECKONbKO MOMOCOK Mo
40 MWNNIMMETPOB WUPUHOA. CMaxbTe WUX KJIeeM W HaBep-
TbiBaliTe Ha 60n1BaHKy A0 Tex Mop, MNokKa TOAWMHA CTEHKMU
natpybka He pgocturHet 1—15 wmwunnaumetpa. Korga Knei
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Puc. 19. Mpsmoii pynop W ero fetanu.



[OCTATOYHO MOLCOXHET, CTAHUTe naTpybok c 6onBaHku. Bupaun-
Te, KaK Nerko oH crnonsaet 6narogapsa 6ymaxHol nonocke? bes
Hee BaM Mnpuwnocb 6bl MOMYYUTLCA.

A3bIYKM TOP/IOBUHbI CMaXbTe KNeeM C BHYTPEHHeW CcTOopo-
Hbl U BCTaBbTe naTpybok. UTo6bl 3akpenuTb Ha naTpybke Ha-
KNeeHHble fA3blYKW, CBepXy 06epHUTe ABa-TPU pasa MNoJIOCKOW
6ymarm c Kieem.

O6e OCHOBHble 4YacTu pynopa FOTOBbl. Tenepb CMOXUTE WX
TakK,4T06bl rOopnoBMHA BXOoAMNa B pacTpy6 W3HYTpuU Ha rnyou-
Hy 6—8 mMunammetTpoB. OCTOPOXHO nporumbas TrOpPNOBUHY
nanbLeM BHYTpb, NoAMaxbTe Kpas pacTpyba no Bceil OKpyX-
HOCTU CTO/IAPHBLIM KIlEeMm.

Korga pynop OKOH4YaTe/bHO MNPOCOXHET, MOCTaBbTe ero pa-
cTpy6oM Ha CTOA, NPUKONMTE KHOMKamuW W MOKPOWTE C HapyX-
HOM CTOPOHbI C/0EM >XWAKOTo CTONAPHOro knesd. [as pynopy
BbICOXHYTb B 0ObIYHOW KOMHATHOW TemnepaType, CHUMUTE ero
CO CTOMa W NOKPONTe KNeeM BHYTPEHHIOW CTOPOHY. Pynop
CTaHeT JXecTKUM. Tenepb OCTaeTcAd TONbKO TMOKpPacuTb ero.
OuyeHb XOpowWO NOKPbLITL pynop acdanbTOBbIM nakoM. Ho TyT
YX KaXfblli M3 Bac NycTb fenaeT No CBOEMY BKyCy.

OcHoBaHue pynopa, B KOTOpOe BKnafjblBaeTca TeneoHHas
TpybKa, npefctaBnfetT Co60M KPYrnyw KOPOOOUKY C KPbILWKOIA.
B KpbllwKy BAenaH natpy6okK, B KOTOpPbI BCTaBnfeTca naTpy-
60K TropnoBuHbl pynopa. YTo6bl BCH KOHCTPYKUWIO MOXHO
6bI/10 NOCTaBUTb Ha CTON WAW MOBECUTb Ha CTeHY, AHO KOpO-
604Kk NpubuBaeTCA K [OLLeyKe.

Kak knentb n3 bymary natpybokK U Kpyrfible CTEHKM KOpO-
604kM, Bbl yXe 3HaeTe. OcTaeTcs TONbKO cpenaTb fBa (aHep-
HbiIX KpY>XXO04ykKa Aumametpom 60 M 63 munnumetrpa u [OLWEYKY
pasmepom 120 X 120 MuAAMMeTpoB M ToAwmHoW 10— 15 mwun-
nnmetpoB. Kak cobpaTb OCHOBaHWe, SACHO M3 pucyHka 19.
BnoXute BO BHYTPEHHIOW YacTb KOpPOOBOYKM TenedoHHYIO
TpybKy. MponycTuTe LWHYP 4Yepe3 OTBEPCTUE B CTEHKE KOpPO-
604KM.

Tenepb HajeHbTe HapyXHYK 4YacTb KOPO6OYKM Tak, 4TOOLI
BbIpe3 B Heill AN Nponycka LWHypa nNpuUWencs Ha [Ablpoyky
BO BHYTpPeHHeid 4acTu. B natpy6ok KOpobGOYKW BABUHbLTE
natpy6bok ropnoeBuHbl pynopa fo ynopa. CkpennaTe nat-
py6ku mexpy coboil He TpebyeTcsi, OHM M TakK xopowo 6yayT
fepxatbeA.

BOoT 4 roToB Haw PpynopHbIi FTPOMKOrOBOPUTENb U3 Tene-
(hOHHON TpybKW. BkAOUMTe ero B TPaHCAALWMOHHYI CeTb, U Bbl
yb6eauTechb, 4TO rPpOMKOCTb CTana 3HauyuTenbHO 60NblIe, YeEM
y Tpybkmu 6e3 pynopa.
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M3OTHYTbIN PYMOP

[na TOoro 4tobbl pynop 3aHMMan MeHblle MecTa, FopJoBU-
Hy ero MOXHO cAenatb M30rHYTON. Takue W30THYTble pynopsl
B CBOE BPeMA BbINYyCKalMCb MPOMbIWAEHHOCTLIO Y Hac U 3a
rpaHuLein n nvmenu camble pasHoobpasHbie, Nogyac OYeHb Npu-
yyanueble (opmbl. Haw pynop O6yAeT NOXO0X Ha pynop Kowm-
HaTHOro rPOMKOroBOPUTENA «JIUINNYT».

PacTpy6 M30rHyTOro pynopa TakKOl e, Kak Wy MnpsaMoro.
Kopo6ouka Toxe oguHakoBas y oboux pynopos. Bca pasHu-
La— B ropfosuHe. FopnoBuMHa WM3O0THYTOro pynopa fenaertcs
M3 KacCoBOW NeHTbl. PynoH neHTbl MOHago6uWTCA He MNOMHbIN,
a BCero To/bKO mMuanumerpos 75—80 B Aanametpe. LWwupuHa
KaccoBOW neHTbl 0kono 30 MuANMMeTpoB. OTO ANA Hac CAULI-
KOM MHOro, npujetca paspesaTb /ieHTY BfO/b Ha fABe OAMWHa-
KOBble nonocbl. MMpuWKNeMB Hayano OAHOW MNOMOCH K KOHUY
LPYroi, HaBepHUTE MNOAYYEHHYK AJIMHHYIO MOJIOCY Ha fepeBsH-
HYl0 npobky puametrpom 18—20 munnumetpoB. HaBepTbiBaThb
HYXHO MA0THO. HapyXHblii gnameTp [O/DKEH MNOAy4nTbCA a
100 munnumeTpos. JinwHee oTpexbTe. HEMHOro BbITAHYB BHY-
TPEHHWIA BUTOK JIEHTHI, NPUKONMUTE ero 6ynaBKoW K Mpob6ke.

Hactynun camblii  OTBeTCT-

BEHHbIi MOMEHT U3rOTOBNEHMUA
ropsioBvHbl. OCTOPOXHO BbITA-
rneante 3a NPobKYy NeHTY BUTOK
3a BWUTKOM, O[JHOBPEMEHHO BbI-
rméas ropnoBuHy no dgopme pu-
cyHka 21. Tlpu 93TOM BHUMa-
TeNbHO CneauTe, 4TO6ObI KaXpAblil
BHYTPEHHUIA BUTOK NEHTbl BbICO-
BbIBA/iCA M3 HapyXHoro He 60-
nee 4YeM Ha MNO/MOBWHY CBOEW
IWAPUHBI, WHaye pacnycTute py-
NnoH un BCO paboTy npugetca
HayMHaTb CHauvana.

Mpuaas TroOpnoOBUHE HYXHYIO
thopmMmy, TrycTO TNOKpoihTe ee ¢
Hapy>XHON CTOPOHbI CTONIAPHbIM
Kneem. [laB MpPOCOXHYTb, MNpo-
fenaiTe TO Xe camMoOe C BHY-

TPEHHel  CTOPOHbI. Matpy6ok
TOYHO TakoW Xe, Kak W B nps-
MOM pynope. PasHuua /uvwb B
TOM, 4TO Tam natpyboK BCTa- pyc. 20, BbiTArMBaHME WM30THY-
BNIANCA BHYTPb TOPNOBUHbLI, & TOro pynopa.
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3[4eCb Y3KWI KOHel, ropso-
BMHbI BCTaB/sfeTCcA B nNa-
Tpybok. [Mopbepnte BHY-
TPeHHWIA anameTp natpybka
Tak, 4T06bI naTpyboK CBO-
6ofHO HafeBanca Ha rop-
NOBWHY, W, TycTO cMasasB
K/eeM, HacaguTe naTtpybok

Ha MecTo.
Korga roproBuHa U pa-
CTpy6 TrOTOBbI, CMaxbTe

KneeM Kpas LWWPoKoli ya-
CTWU TrOpPJIOBUHbLI W HaABUHb-
Te Ha Hee pacTpyb Ha rny-
6uHy 6—8 MWUIIUMETPOB.
BOoT # TroToB W30THYThI
pynop. OcTanocb ero okpa-
CUTb MO CBOEMY BKYCY,
BCTaBUTb TeneOHHYI0
TpybKy B KOpPOBOUKY — 1”
MOXHO  BK/I4aTb. 3BYK
6yfeT NpuUMepHO TaKoi Xe,
Kak 1 C NpsAMbIM PYNnopoMm.

yCUeHUA 3ByKa TefleOHHOW Tpy6KM.

rpammodioHa, Bbl BCe, BepPOSATHO,
3HaeTe. Ho BCe /M Bbl 3HaeTe,
4To M B naTtedoHe ecTb pynop?
TonbKo TaM OH He MpufjenaH CcHa-
pyXun B Buae 6onbwonn Tpyb6bl, a
CBEPHYT Y/AUTKOW W cnpATaH BHY-
Tpn Awmka. Oba pynopa — un rpam-
MO(QIOHHbIA M NaTeOHHbIA — 0YeHb
XOpOLWO ycuauBawT 3BYK TenedoH-
Holi Tpybku. MpucnocobuTb 3TU py-
nopbl K TeneOHHON TpybKe O4YeHb
Nerko, ANs 3TOr0 HWYEro He HYX-
HO nepefenbiBaTb, nNaTeoH wn
rpaMmmotioH He MCNOpPTATCA M 6ygayT
B Nt060e BpemMsa TrofHbl A4NS CBOEW
06bI4HO paboThbl.

N B rpammocgoHe M B naTtego-
He MemOpaHa CMAMT Ha KOHUe Me-
Tannnyeckoli Tpybku, Tak HasblBae-
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Ecnn y Bac ecTb nate-
(OH WM rpaMMog)oH, MOXEeTe WCMONMb30BaTb €ro pynop pAns
Kak BbIFASAUT pynop

Puc.

22. OkpacbTe pynop no
CBOEMY BKYCY.



MOro ToHapma. Memb6paHy HYXHO CHATb. [ns 3TOro 0CTO-
POXHO MNOBEPHUTE €e MPOTUB 4aCOBOW CTPeNKU WU CTAHUTE C
ToHapma. Ecnu membpaHa He nopgpgaeTtcs, 3Ha4YUMT OHa 3akKpe-
nneHa yMnopHbIMKW BWHTaMW. BuHTbI npugetca ocnabutsb.

CHAB Memb6paHy, CcKfneiiTe W3 NOMOCKW Oymaru WWUPUHON
20—25 MWUNIUMETPOB COEAMHUTENbHbI naTtpybok. ONUH KO-
Hey natpy6bka [JO/XKeH MNAOTHO BXOAUTb BHYTPb TOHapma, a
APYroil KoHel coefuHseTcad ¢ NnaTpy6KOM KOpo6ouku TenedoH-
HOl Tpybkn. OH HafjeHeTCcs Ha NaTpyb60K KOpPOBOUKM CHapyxwu
WM BCTaBMTCA BHYTPb €ro B 3aBMCUMMOCTWM OT fJuameTpa ToO-
Hapma.

BoT ¥ TroToB pynoOpHbIA TFPOMKOroBOpuTens. BkawounTe
Tpy6Ky B TpaHCCeTb: Bbl YC/AbIWNTE JOBONbHO YMCTYI W FPOM-
Kyl nepepauy.

MoHagobuTtca BaM naTedoH, BblHbTE M3 TOHapMa COEAUHU-
TeNbHbIA NaTpyb60K M HajeHbTe MeMOpaHy Ha MecTo.

AND®OY30PHMIMN TPOMKOIOBOPUTE/b
W TENE®OHHOW TPYBKMU

Mbl yXe 3HaeMm, Mo4YeMy pynop ycuaumeaeT 3BYK. ManeHb-
Kol mMemb6paHe He noj cuny cpasy packayaTb BeCb BO3AYX B
KOMHaTe, 3aTO OHa MOXEeT packayaTb BO3fyX B pynope. A KO-
nebaHna BO3fyXxa Yy BbIXOfa pynopa packayalT BO3AYX BO
BCeli KOMHaTe, Kak 6onbwas Memb6paHa.

Ho Heob6f3aTenbHO co3faBaTb «60MbWYy MeM6paHy» U3
Bo3fyxa. MOXHO npocTo cAaenats Memb6bpaHy u3 6ymarn wu
NPUKPenuTb ee K ManeHbKoiW Memb6paHe Tene@OHHOW TpyobKM.
ManeHbkaas wMem6paHa, Konebnacb, OyaeT KkavaTb 60NbLIYIO
6ymMaxHyt Mem6paHy, a Ta yxe 6ypaeT nepegasaTb kKonebaHus
BO3Ayxy. bonbwas membpaHa Ha3biBaeTcAd 06bI4HO AU dy30-
poM, a BeCb TPOMKOroBOpWTeNb C Takol MembpaHoW — Aund-
(hy30pHbLIM FPOMKOTFOBOPUTENEM.

HauHem c m3rotoBneHma guddysopa. ManeHbkaas memb6pa-
Ha — MAOCKWUIA Xene3Hbll KPYy>XoK. Ecnnm aunddysop Toxe cae-
naTb NAOCKUM, OH He OyfeT MMeTb [OCTATOYHOW >KECTKOCTW.
CepeguHa 6yperT 6onTaTbCA, a Kpas OCTaHYTCA HeNOLBWXHbI-
MWU. OTO He roguTcs, Hago, 4To6bl Becb Auddysop konebancH,
KaKk O4HO )ecTKoe uenoe. [na 3TOro fAenawT ero He nnoc-
KUM, @ KOHYCHbIM.

Ovnpdysop (pabpuuHbIX FPOMKOTOBOpPUTENEA MMeeT 06bIYHO
anameTtp munnumeTtpoB 300—400. Tpybka He packavaeT TakoW
6onbwon ganddysop. Haw guddoysop 6yaeT ropa3fo MeHbLIE.

MaTtepuan gns guggpysopa — nnotHaa 6ymara, nyudiue Bce-
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Puc, 23. Bbikpoiika auddysopa.

ro yepTexHad, BaTMaHCKaa WIM nonysaTMaHckas. MOXHO
B3ATb W 4YepHyl (oTtobymary. BbiuepTuTe Ha Gymare uuMpkynem
OKPYXXHOCTb paguycom 105 munnumetpos. W3 ueHTpa Kpyra
npoeefuTe KapaHfjawom ABa pajuyca nof yrnom B 55 rpapy-
COB APYr K Apyry. Ecnm y Bac HeT TpaHcnopTupa, MOCTpoiTe
yron c¢ nomouwbio xopabl. Kak 3To cfenaTb, ONuWcaHo B rnase
«Mpsamoin pynop». OnuHa xopabl 6yget 95 munnumerpos. And
CKNelikn KOHyca'ocTaBbTe C OAHOW CTOPOHbl KPOMKY LUMPWUHOW

5 MUNNMMETPOB, KakK MOKa3aHO Ha HalleM PUCYHKe.
Tenepb BbIpeXbTe BbIKPOWKY, CMaXbTe KPOMKY Kneem u
cknelite KoHyc. Korga KOHYC BbICOXHET, OCTOPOXHO MPOpexXb-
Te B €ro BeplWWHe OTBepcTue
AnameTpom 4-—5 MUIIUMETPOB.

Ouddysop roTos.

Ona coeguHeHns aupdyso-
pa CcO BTYNKON HYXHbl [Be KO-
HYCHble wWalbbl. N3 Kycouka xe-
CTM OT KOHCEpPBHOW 6aHKN Bbl-
pexbTe ABa KpyxXka no 20 mwun-
nuMeTpoB AuameTtpom. B ueH-
Tpax KpYXKOB npogenaiTe OT-
BepcTUA ANA BTY/NKW JMaMeTpoM
no 5 MuUANMMeTpoB. BbipexbTe
yrnel no 55 rpagycos (paccTo-

Puc. 24. BTynky  pasrubawoT AHMe HO Xxoppe Oypetr 9 mMunnm-
BOT TaKk. mMerpos). KpoMKuM ocCTaBnATb He
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HYXHO. W30rHuTe wWwaiibsbl
TaK, 4YT0Obl CTOPOHbI BbI-
pes3kun  COWNUCH BCTbIK.
CTbIKK aKKypaTtHoO  npo-
nasnTe.

Kpome KOHYCHbIX Laib,
noHagobumTcad  «urna»  wu3
KycKa )KenesHoil MnpoBoO-
NOKU TonuwwmHonm 15 mwun-
nuMmeTpa U gNnHoA 20—

25 mMunanmeTpoB. MOXHO

nofo6patsb MOAXO0 A4S Wi Puc. 25. HaxoXpeHue UueHTpa
MeMOpaHbl.

no pasmepam reo3fb.

Wnanky y reo3as He oTKycbiBaliTe. lNepea npunainkoin K mMem-

6paHe WAANKY Hago 6yfeT XOPOLWO 3a4YUCTUTb LWKYPKOW wan

Hanu/IbHUKOM.

ByMa)XKHbIi KOHYC BKiaAblBaeTCAa MeXAY KOHYCHbIMW wWali-
6amMmn, U BCe BMEeCTe CBMHYMBAETCA KOHTakKTOM OT BblIK/AKYa-
Tend. He HailgeTe roTOBOro KOHTaKTa, cAenanTe camu BTYJKY.
OHa 6ypeT cKpennaTb TakK Xe xopowo. M3 nonockm >xectu
WWPUHOW 3 MuNAMMeTpa CBEPHUTe Tpy6OuKy, uTO6bI MAOTHO
BXOAMNa B OTBEPCTUA KOHYCOB. locTaBbTe TPy6OUKY Ha OCT-
pue TONCTOro rBO3AsA, a C APYroi CTOPOHbI HacTaBbTe TakoW
Xe TrBO34b W CTYKHUTe MO Hemy MonoTtkom. Kpas Tpy6ouku
pasBepHyTCHA, C CWAON CTAHYT KOHYCHble Waibbl U 3aXMyT
MeXAy HUMM guddysop. 33Ty onepayuto HaLo MPOU3BOAUTL
aKKypaTHO: MpWM MAOXOW CKfienke TrpoMKorosopuTens 6ygeT
apebe3xaTsb.

OTBUHTUTE HapYyXHOe KONbLO TPY6KW M BbIHbTE MeEMOpaHYy.
C nomMowbl MWUNNMMETPOBON NMHEAKNM WAN LUPKYNa Haingute
Ha MembpaHe UeHTp. [ N8 TOYHOrO0 HaxOXAEHUS LeHTpa MOX-
HO cfpenaTb M3 YrofibHUKA W JIMHEAKU HECNOXHOEe Mnpucnoco6-
NneHne. YCTPOWCTBO NPUCNOCOGMEHUA MOHATHO W3 pucyHka 25.
Bo3bMUTe gepeBSiHHbIA YronbHWK (paBHOGEeApPEHHbLIN, C OCTPbI-
MW yrnamu no 45 rpagycoB) TaKOi BeAWYMHBLI, UTOObLI Tene-
(hoHHas Memb6paHa CcBO6OLHO noMeuw,anacb B €ro BHYTPEHHEM
Bblpe3e. Ha ANMHHON CTOpOHe TpeyrojbHWKa HalguTe cepeau-
HY U OTMeTbTe ee KapaHjawom. Tenepb HaNOXWUTe Ha Yrofb-
HUK NINHENKY Tak, 4TOObl OAMH ee Kpall COEAMHAN OTMETKY ¢
BEPWMHON NpsMOro yrna. B TakoM MOM0XEHUW NpuKpennTe
NWHENKY K YroNbHWKY MafeHbKWMW TBO3AMKaMW wWnum 6GynaBka-
MW. BnoXxuTe BHYTPb YrojbHUKa M-emMbpaHy, npuxaB ee K
CTOpOHaM, 06pasyrwWwumM NpsaMoi yron, u NpoyepTuTe No Nu-
Hellke NWUHWI0O KapaHgawowm. Kpyr membpaHbl pasgenuTcs Ha
ABe paBHble 4acTu. [loBepHuTe wMem6paHy B [Apyroe nono-

27



Puc. 26. Anddy30pHbIA FPOMKOroBopuTenb M3  TeneOHHOWN
TPy6KM

)XeHMe W CHoBa MpoyepTUTe AMHUIO. Touka, B KOTOpPOA ne-
pecekyTcsa o6e nuHWUK, ByfeT nexaTb KakK pa3 B LEHTpe MeM-
6paHbl.

OCTOPOXHO OTMeTbTe 3Ty TOYKY LIWAOM M Npunasiite K OT-
MeYyeHHOMY MecTy urny. Ha wvrny HafjeHbTe BTYAKY Auddysopa
N TYyro 3aBepHUTe BUHTUK. CamofenbHasd BTY/NKa BUHTUKA He
MMeeT, ee HYXHO OyfeT npunaaTb K KOHUY wurnbl. Mpexge yem
nasaTb, He 3abyAbTe HafeTb Ha MeMOpaHy KpPbIWKY WU NPUXUM-
HOe KO/NblLO, MNOTOM Bbl WX YXXe He HafjeHeTe.

Ana perynnposku rpoMKOroBOpuUTENsA W3roTOBbTe elie 0f-
Hy HeCcNoXHylo feTanb. W3 nnoTHoli 6ymarn BblpeXxbTe He-
CKOMbKO KO/ew no AnameTpy  MembpaHbl U LUMPUHONA
2—2,5 wmMunnumetpa. MMogknagbiBasa noj MemOpaHy TO WM
MHOe KO/IMYeCTBO 3TUX KOMeL-nNpoKnagokK, AobeliTecb Hanbo/b-
Wed FPOMKOCTU 3BYYaHUA TPOMKOroBOpPWUTENs.

TPOMKOIOBOPUTE/Ib N3 TEJIE®OHHOW TPYBKMU
O A3bIUKOM

Haw rpomMKoroBopuTesb MOXHO YycOBeplleHcTBOBaTb. O6-
paTuTe BHMMaHWe Ha YCTPOWCTBO MNOABMXKHON CUCTEMbl (Tak
Ha3blBaeTCA B FPOMKOroBOpUTENAX KoaebnLwasaca 4acTb Me-
XaHu3ma). BymaxHbli KOHyc— anddysop — HageT Ha wuray,
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NPUKPENJIeHHY0 K LeHTPYy TenedoHHOW MembpaHbl. Mem6paHa
KonebneTcs M KayaeT KOHYC.

B TeneoHe mem6paHa cama packauuBana BO3yX, cama
6blla UCTOYHMKOM 3ByKa. 3[4€Cb Y HAC T[NaBHblIA UCTOYHUK
3ByKa YyXe He MembpaHa, a gndpdysop. VIMEHHO OH packayu-
BaeT OKpyXawwnii Bo3ayx, 3acTaBnfeT ero konebarobca. Mem-
6paHa >Xe HyXHa TONbKO ANA TOro, 4tob6bl MNPUBOAUTL AU -
(hy30p B ABUXEHME.

Ho mem6paHa cpenaHa M3 >XenesHolW NMAacTMHKMW, OHa Xe-
CTKa W HenopjaTnmea. 3HauyuTenbHas 4acTb CWUAbl MexaHU3Ma
Tpy6KW TpaTuTCcA Ha packKauymBaHue 3TOW HemoAaTNWBONW MeM-
6paHbl. OTO, KOHEYHO, HeBbITOA4HO. Henb3s nu BOBCe wn3ba-
BUTbCA OT MeMbpaHbI?

Mbl yXe 3HaeMm, 4To MeMmb6bpaHa [O/IXXKHa 6bITb 06A3aTeNbHO
XenesHas. /IMeHHO MOTOMY, 4YTO OHa CAefnaHa W3 Xefnesa, OHa
W NPUTATMBAETCA K MOMOCaM MarHuTa TenehOHHOW Tpyo6KM.
Mputarneascb TO 60/blie, TO MeHblle, B 3aBUCUMOCTM OT Ha-
npaBfeHus ToKa B KaTylkax, mem6paHa kone6netca. Ecawm
BMECTO Mem6paHbl OCTaBWTb OAWH TONbKO O6yMaXHbIl KOHYC,
OH, KOHe4yHo, Koneb6aTbcA He 6yaeT. bymara BeAb He MPUTATruU-
BaeTCA MarHWTOM.

3HAUNT, HYXHO BCe-TakW OCTaBWTb BMeCTO Mem6paHbl Ka-
KYl-TO feTanb. OTa feTaNb [OMKHA ObiTb >XeNne3HoW, WHauye
OHa He 6yfeT npuTAruBatbcA MarHuTOoM. OHa [OMXHA O6biTb
[OCTAaTOYHO YNPYroi, WHaye OHa He 6yAeT OTXOAWTb OT MONIO-
COB B MOMEHTbI, KOrga nputsxeHue ocnabesaeT. HakoHel,
3Ta AeTanb [O/MKHA 6biTb MO BO3MOXHOCTWM ferkoi WM nopgart-
NWBOW, 4YTO6bI ee Nerko 6bI10 packaymBaThb.

Takyl fJeTanb, TaKk Ha3blBaeMblii SKOpPeK, /erko cphenatb
n3 camoil mem6bpaHbl. Ham Befb He HYXHO Tenepb, 4TO6bl BCH
membpaHa kone6anacb. OHa yXe He [JO/HKHA cama packayu-
BaTb BO34yX. HyXHO TONbKO, 4TOBbl KONe6anocb TO MecCTO
MemM6paHbl, K KOTOPOMY npunasHa urna. BoT Mbl U Bblpexem
M3 BCeil Mem6bpaHbl TONbKO Y3KUIA A3bIYOK—AKOPb. LUnpuHa
A3bluKa [O/MKHA 6biTb TAKOW e, KakK W WUpUHA NOMKCHbIX Ha-
KOHEYHWKOB MarHuta. Torga OH MONHOCTbI 6yAeT MCNONb30-
BaTb CWMY MArHWTHOTrO NPUTAXeHUA. UYepTex [fNA BbIPe3KM
A3blYKa AaH Ha puUCyHKe 27.

Tenepb nogBUXHAA cucTemMa cTafa ropasgo nojaTiuBee.
PackayaTb ee bypeT nerye. A K KakOMy MecTy A3bl4Ka npunam-
BaTb urny? K uenoil membpaHe, KOHEYHO, WUFAYy HYXHO 6biNo
npunanBaTb TOYHO B LEHTPe: Befb TamM KonebaHuAa CcuUAbHee
BCEr0, HO C A3bIYKOM MOXHO NOCTYNuUTb xuTpee. Uray MOXHO
npuMnasTb He K CaMOMY KOHLY fA3bl4Ka WU He K TOMY €ro MecTy,
roe 6bin1 UeHTP Mem6paHbl, a Mo6AWXEe K HEenoABUXHOMY
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KOHUY. Torga A3bl4oK 6ygner paboTaTb, Kak pblyar. Bbl
3HaeTe, 4YTO pblyar obneryaet pab6oTy. bonbwoii rpys pyka-
MW MOAHATL TPYAHO, a C MOMOLWbLIO pblyara ropasfo fer-
ye. Anddy3op — 60nbWONA rpy3 ANA MexaHU3Ma TeneMoH-
Hol Tpy6ku. C nomowblo pblyara ero OyfgeT nerye packa-
4ynBaThb.

Pbluar ob6neryaet paboTy Tem 6ofblue, 4Yem [JNINHHEe ero
pyuyka u 4Yem 6/1MXe K HeNnoABMXXHOMY KOHLY pblyara npukpe-
nneH rpys. Moatomy gna o6nervyeHns paboTbl TeneOHHOTrO
MeXaHW3Ma BbIFTOAHO NpunaaTb WUrAy ¢ gucdysopom nobauxe
K HEMOABVXHOMY KOHLY f3blyKa.

Ho 3fecb TOoXe HYXHO 3HaTb Mmepy. Ecnm npunaatb wrny
CAMWKOM 6/11M3KO K HENOABMXHOMY KOHLUY, MOHago6uUTCH OYeHb
60nbWON pa3max Kone6aHWii CBOGOAHOTO KOHLA A3bl4Ka, 4TO-
Obl MONYy4YUTb [OCTAaTOYHbIA pa3max KonebaHuini panddysopa.
A3blYOK OyfeT TO OYeHb f[afeKo OTXOAWTb OT MOJOCHLIX Ha-
KOHEYHWKOB MarHuta, TOo yAapatbca 06 HuUX.

Utob6bl A3bIYOK He yfjapancsa, nNpupetcd YBelnMyuTb 3a3op
MeXAY HUM W MONOCHbIMW HakKOHeYHWKaMW. A Bbl BEflb 3HAETe,
4yTo 4yem 60/blle BO3AYLWHbIA 3a30p, TeM MeHblle ryctoTa mar-
HATHBIX CWUMIOBBIX NMHUA U Tem cnabee [eiAcTBME MarHUTHbLIX
cun. 3HayuT, 4yem Oonblwe 3a3op, Tem cnabee O6yaeT CcTaHO-
BUTbCA MeXaHW3M Tene@OHHON Tpy6KM. DTO, KOHEYHO, HEBbI-
rogHo. lMoaTomy Hafjo Bbi6paTb Takoe MecTO ANS npunanku
Urnel, 4T06bl M paboTa MexaHuM3smMa AOCTATOYHO ob6nerumnacb u
caM MexaHW3M He cTan HamHoro cnabee. Takoe caMoOe Bbl-
rogHoe Mecto — 8 MWUNNMMETPOB OT LEHTpPa — M YyKa3aHo Ha
pucyHke 27.

MpucTynuM K WM3roTOBNIEHUIO TPOMKOTOBOPUTENSA.

B TenedoHHOW Tpybke HYXHO 6ypeT nepepenatb mMemb6pa-
HY U 3aMeHUTb 360HWTOBYI KPbIWKY C AbIPOYKOA. BbiHbTE U3
Tpy6kun membpaHy M pasMeTbTe KapaHfal oM, Kak NoKa3aHo Ha
pucyHke 27. Y OCHOBaHMA A3bl4Ka MpPoOcCBepnuTe ¢ 06enx cTo-
pPOH OTBEPCTUA MO 2 MUNAMMeTpa B guameTpe. Memb6paHa fo-
CTaTOYHO TOHKa, TaK YTO OTBEPCTUA MOXHO NpofenaTb LIUIOM.
3ayceHubl C 06paTHON CTOPOHbI CRAMAUTE.

Tenepb BbINUANTE NOG3MKOM AKOpeK. 3ayCeHLUbl OT MUIKK
CHAMWUTE LWKYPKOW WAM COCKOGAMNTE MEPOUYMHHBIM HOXWUKOM.
B HaMmeuyeHHOIi TOuyke npunasiiTe Uray M3 >enesHol MNPOBOMO-
KU gnvHon 20—25 MunnumeTpoB v TonuwmHon 1,5 munnumertpa
UM NOAXOAAWMKA MO BenuyuHe rBo3fb. OcCTanocb OTOMHYTb
A3bIYOK KBeEpXy. [Nnd 3TOro nonoxwmTte MembpaHy Ha Kakoii-
HNWOYAb POBHbIA KYCOK )Xefe3a W JNIerOHbKO MNOCTyKaiTe Mo-
NIOTKOM Yy OCHOBaHWA A3bluKa, MeXAy ABYMA KPYribiMuW OTBeEp-
CTUAMM, MOKa KOHel, fA3bl4Ka HE OTOrHeTCHs KBepXy MWIIu-
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Puc. 27. [eTanu rpoMKOroBopuTeNns W3 TenedOHHON TpybKa C  A3bIYKOM.



MeTpa Ha 4eTblpe. OTO HYXHO Ana TOro, 4tob6bl Haw rPOMKO-
roBopuTenb MOXHO 6blN0 perynuposatbh C MOMOLbIO BUHTA.

MpucTynaiTe K M3rOTOBAEHWUIO KPbIWKK. A3 haHepbl ToNwm-
HOM 3—4 MuUnnuMeTpa BbINWAWTE TPW COCTaBHbIE YaCTW KPblll-
Kn. [Be M3 HUX MMeT (OopMYy KPYXKOB AuameTpom 53 nu
47 MunnnMeTpoB. TpeTbA YacTb — paMKa — W3roToBNAeTCHA Ta-
KOro pasmepa, 4Ttobbl Ha Heil ymecTuacs, He Bbliesas 3a kKpas,
60NbWKNI M3 ABYX KPYXKOB. B pamke BbinuAuTe Kpyrnoe ort-
BepcTue guameTpom 48 MUNNUMETPOB.

MopbepnTe pPerynmpoBOYHbIA BMHT. OH [O/KeH 6bITb ANU-
Holi 20 MuANAMMeTpoB, C pe3bL6O AnameTpom 3 MUAAMMeTpa.
K BWHTY nopbepuTe fBe raika. [ailky peryiMpoBOYHOr0 BUH-
Ta HYXHO 3aN0XWUTb MeXAy fABYMA KPYXKrmu. [na 3Toro
HaNoOXNUTe KPYXKWU APpYr Ha fgpyra Tak, 4To6bl LEHTpbl UX COB-
nann. Ha pacctosHuu 14 MUANMMETPOB OT LeHTpa MPOCBEpnu-
Te CKBO3HOE OTBepcTMe yepe3 oba Kpyxka. [umameTp oTBep-
ctua  3,5—4 wmMunnumetpa. Ecnnm  HeT cBepna, OTBepcTue
MOXHO MNpPOBepTeTb LWWJIOM WIM TNPOXEeYb PpackKaleHHbIM [O0-
KpacHa rso3sfem.

C BHYTPeHHel CTOPOHbI MEHbLIEr0 KpYXKa BOKPYr OTBep-
CTVUA BbiGepUTe KOHLOM HOXa BbleMKy Mo dopme raiikm (4To-
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6bl ralika He npoBopayuMBanacb) W «yTONWTE* OA4HY W3 raek B
3TON BblemMKe. [ailka He AO/MKHa BbICTYMaTb Haj MNOBEPXHO-
CTbi0 (haHepbl.

Tenepb ocTaeTcAa CKNeUTb MexXAy Cco60A Bce TpM YacTtu
KpbIlWKN. HamasaB UX CTOMAPHbIM KNEeM, HaNoXUTe Masblii
KPY>XOK Ha 60nbwoi, a 60MblWOA KPYXOK Ha pamKy Takum
06pa3omM, 4TOObl LEHTPbl 060MX KPYXKOB W LEHTP OTBEpCTUA
pamku cosnanu. OTBepcTUA ANA PeryaMmpoBOYHOr0 BMHTA TOXe
LOMXHbBI TOYHO coBMacTb. CKJ/IeEHHYH TakmM 06pa3som KpbiLl-
Ky MONIOXMTe COXHYTb, NPUAaBUB CBEpPXYy 4YeM-HUOYAb TaAXe-
NbIM  (Hanpumep YTHOIOM).

Korga KpbllKa BbICOXHET, 06pexbTe BbiCTynawlne Kkpas
pamMKu BPOBeHb C KpasMmMu OGO6AbLIEr0 KPYXKa.

Tenepb cobepute Tpybky. Mog mem6paHy NOLNOXUTe AB3-
Tpn 6yMaxHbIX Konbua. Konbua Takue >Xe, Kak W AN TPOM-
KoropopuTens 6e3 fA3blukKa, ONWCAHHOTO B Mpefblgyleil rnase.
HanoxmTe Ha Mem6paHy KpbIWKY W TYro 3aBepHuWTe Kpensuiee
KPbILWKY Hapy>HOe KOMbLO C pe3bboil.

Ha perynmpoBOYHbI/i BUHT HaBepHWTe OCTaBlWYHCA BTOPYIO
ero raiky noytu A0 CaMoOi rONoOBKW. 3aBepHWTE pPerynnpoBoY-
Hblii BWHT B raliky, BCTaB/IEHHYIO BHYTPU KPbIWKN. DTUM BUH-
TOM Mbl 6yfemM perynmpoBaTb paccTosgHWe MeXAY A3bIYKOM U
MOMIOCHBIMW HaKOHEYHUKAMW MarHuTa.

Ovhdysop y 3TOro rpoMKOroBOpPUTENs TaKoW e, Kak Yy
ONMWCaHHOro B MpeAbigyuieid rnase. M3rotoBusB Auddy3op, Ha-
CafiuTe ero Ha Wrny v 3akpenuTe BUHTOM WM NpunasiiTte.

MpuctynaiiTe K PperynupoBke rpomkorosoputensa. [AOns
3TOr0, BK/IIOUYMB €ro B TPAHCAALMOHHYK CceTb, NOBOpayuBainTe
perynupoBOYHbIl BUHT O Tex MOp, NOKa He TMONy4YnTe Hawn-
60MbWYI0 TPOMKOCTb 3ByKa. B 3TOM MOMOXEHUM 3akpenuTe
BMHT, 3aTAHYB MNJOCKOrybuamMum BepxXHKW  peryimpoBOoYHYO
ramky.

FpomkorosopuTens rotoB. Ecnu Bbl BCe chenanu npaBuib-
HO, OH 3a3By4yuT ropasgo rpomuye AUdpEHY30pHOro TFPOMKOro-
BOpUTeNA n3 TenetOHHOW TpyoKMU.

TONbKO 4TO ONWcaHHafA KOHCTPYKLMA TroguTCcA ANS TakKux
Tpy6OK, Yy KOTOPbIX KpbIWKA KPenuTcs OTAeNbHbIM KOMbLOM C
pe3b6oii. Ho BcTpevatoTcs Tpy6KM, Yy KOTOPbIX OTAENbHOTO
Konbua (HakKuAHOW ralku) HeT, a cama KpbllWKa W3 naacTtmac-
Cbl MMeeT 3akpaumHy C pe3bb0il ANA KpenneHUs Ha Kopnyce
TPpyo6KWU.

B a3Ttom cnyyae npupeTca MNpuUCnocobuTb MMelWytcs
KpblWKY, nepefenaB ee. MNpu nepefenke 6yabTe OYeHb OCTO-
POXHbl, MOMHUTE, 4YTO MjacTmacca MOXeT packonoTbca. He
yhapaiiTe MO Hel CUABHO W He HajaBnuWBaliTe Ha Hee.

3 Cau».AenbHble TPOMKOTOHOPUTENU



OTBepcTUE, MMetOLLeecs B KPbIWKe, CAUWKOM Mano Ans
Hawel KOHCTPYKLUWW, MO3TOMY MepBbiM [e/I0OM ero Hajo YyBe-
nMunTb. J1063MKOM BbINUANUTE B CEPEefMHE KPbIWKN OTBEPCTUE
AnamMeTpoMm 24 mMunnMmeTpa.

PerynupoBoYHbIi  BWUHT MpuUAeTcsA YycTaHaBAMBaTb MpPOTUB
ueHTpa memb6paHbl. Ecnu nocTaBuTb ero cboKy, Kak B rnpefbl-
OYLLe KOHCTPYKLMW, TO MNpW 3aBepTbiBaHWWN KPbIWKN Ha pe3b-
6y BMHT MOXEeT nonacTb He Ha CepefMHY fA3blYKa, a Ha Kpaw,
WM JaXKe BOBCE He MOMacTb Ha A3bIYOK.

[ONna perynmpoBOYHOr0 BUHTA HYXHO CcAenaTb KPOHLUTENH.
M3 nAucToBON NatyHu nwav megnm TONWWHOA B 1 MUANUMETP Bbl-
pexbTe nonocky 10 X 25 munnumetpoB. Ty 4YacTb KPOHLWITEN-
Ha, KOoTopas HaKnaAblBaeTCA Ha KpPbIWKY TPYOKW, WU3OMHUTE MO
hopme wn3rmba 3Tol KPbILWKMW.

Mogbepnte TPEXMWUANMMETPOBLIA  PEryMpoOBOYHbIA  BUHT
AnuHol 15 MUNAUMeTpOB WM fABe raillkm K Hemy. Hanoxws
KPOHLUTEAH Ha KpbIWKY TpybKu, caenaiiTe Ha NpsAMoi ero ua-
CTU OTMETKY B TOM MeCTe, KOTOpPOe MpuUAeTcAa Haj ULEHTPOM
Mem6paHbl. OTMeYeHHOe MECTO NPOCBEP/INTE, MPOTKHUTE LWIK-
nom wnu npobeiite reosfem. OTBepcTMe AOMXHO ObiTb TaKOro
AvameTpa, 4To6bl B Hero cBO60AHO MNPOXOAWUN PerynmpoBoY-
HbIi BWHT. B M30rHYyTOl 4acTW KPOHLWTeHa npogenaiTe pfBa
O0TBEpCTMA NOJ 3aK/enku, KakK MNoKasaHo Ha puUcyHke 27.
C HWXHeW CTOPOHbl KPOHLWITeNHa Mof OTBEpPCTUEM npunasnTe
O[lHY M3 TaeK peryanpoBOYHOro BUHTA.

Tenepb HacTynaeT caMblii OTBETCTBEHHbI/i MOMEHT paboThbl.
HanoXunB cHOBa KPOHLWTENH Ha KpbIWKY TPY6KW, HameTbTe
Ha KpbIWKe LEeHTPbl OTBEpPCTUI Nog 3aknenku. HameyaTb Hafo
KapaHjaloM WAN LWWAOM CKBO3b OTBEPCTUS B KPOHLUTeMHe.
B O0TMeYeHHbIX MecTax HYXHO npofenaTb B KpbIWKe CKBO3-
Hble oTBepcTuA. Ecnm y Bac ecTb pydyHas Apenb WM KOJI0BO-
pOT, OCTOPOXXHO TMPOCBEP/INTE OTBEPCTUA OCTPbIM CBEPJ/IOM.
Ecnin Takoro WMHCTPYMEHTa HeT, MPOXruTe OTBepCcTUA packa-
JNIeHHbIM [OKpacHa rBO3feM MOAXOAALLEro guameTpa.

M3 Kycka MeAHOl Wanm antoMWHWEBOW MNPOBOSIOKM cAenariTe
LBe 3aKfenku. [ns 3TOro HYXHO 3aXaTb KyCOYeK MpOBO/O-
KA B TUCKW, BbINYCTMB Haj rybKamum TUCKOB KOHUYMK [/VHOW
2 munnumeTtpa. PacknenanTe B WAAMNKY 3TOT KOHYMK, OCTO-
POXHO yjapsas fNerkum MOMOTKOM M0 ero Kpasm. C HWKHel
CTOPOHbI KPbIWKN TPYOKW OTBEPCTMA MOA 3aKNENKW pacwmpb-
Te HaCTO/IbKO, 4YTOObl «YTOMUTb» TO/IOBKM 3aKJ/EMNOK.

3an0XnTe 3aKNenKu B KPbIWKY M HA BepXHUEe UX KOHLbI
HafjeHbTe KpPOHLWTenH. MogbepuTe Kpyrnblli 4ypb6ayok c poB-
HbIM Cpe30M W MOAJIOXWUTE ero noj KpbIWKY. [0/10BKK 3aK/e-
MoK [JO/DKHbI onupaTbCA Ha cpe3 u4ypbayka. BebicTynawoume
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Pac. 29. KpbllwKa rpomMKOroBoputens u3 TeneOHHON Tpy6KuW.



KOHUbl 3aKnemnok o6KycuTe Ha 1,5 MunnumeTpa Haj MOBEPXHO-
CTblO KPOHLWITENHA M OCTOPOXHO packnenante Nerkum MoOnoT-
KOM. T[puKnenaHHbli KpPOHWTEWH [OMXKEH CUAETb Ha KPblWKe
COBEpLWeHHO NNOTHO. Ecnm Bce cpenaeTe OCTOPOXHO, KpbllWKa
He packoneTcs.

Tenepb yxe paboTa nmoingeT Nerko u 6bICTPO. BbipexbTe
B MeM6paHe f3bl4oK. OH TOYHO TaKoOW e, Kak WM y npeabigy-
Wwed KOHCTPYKUMM. K A3bluKy npunasite wurny. [MoAnoXwus
nog Memb6paHy fABa-Tpu 6GYMaXHblX KOMblia, 3aBEPHUTE KpPblLl-
Ky. 3aBepTbiBas €e, NpugeTcs OAHOBPEMEHHO MoOBOpayYyMBaThb U
MemM6paHy, MHaye KPOHLWITENAH perynupoBOYHOro BUHTA HaepgeT
Ha wurny.

Meped OKOHYATENbHOW 3aTAXKON KPbIWKKU YCTaHOBUTE
MeMbpaHy TaK, 4TOObl f3bIYOK fer Haj O060MMU  MOMKOCHBLIMU
HaKOHeYHMKaMn MarHuTa. Ecnm npu  3aTsiXKKe KPOHLWTENH
ynpeTcs B WUrNy, pasBepHUTE KPbIWKY W U3MEHUTE KOAMYECTBO
Konew-npoknagok. Huuero, ecnn urna okaxevcs rge-to c6oky
0T KpOHWTellHa. KpacoTa TyT He uMMeeT 3HadyeHus, a paboTa
rPOMKOTrOBOPUTENA He nocTpajaerT.

Ouddysop B TOYHOCTM TaKOW Xe, Kak B MpeablayLieii KOH-
CTPYKUMWU. YKpenus Anddy3op Ha WUrne, BKAOYUTE TPOMKOTO-
BOPUTENb B TPAHCAALUWOHHYK CeTb W Perynupyiite ero TOYHO
TaK e, KakK yXe 0blI0 OnucaHo.

Bce rpomMKOroBopuTenun, KOTOpble Mbl ceiiyac onucanwu, ge-
nanucb M3 TOTOBbIX (PabpuUUHbIX TenetOHHbIX TPy6OK. [anblie
NOWAYT KOHCTPYKUMM LENNKOM camopenbHble. Ons nw6oi u3
HUX MOTPeOYTCS MOCTOSHHbIA MarHUT W KaTywkKu, MNO3ToOMy
npexpge BCEro Mbl ONWILEM W3rOTOBMEHWE CaMOfenbHOro Mar-
HUTA W KaTyluek.

CAMOJAENbHbIA MATHUT

CO0 MHOIMMU OCHOBHBbIMW CBOWCTBamMW MarHuWTa Bbl YXXe 3Ha-
KOMbl. HO Kak pgo6uTbcsA, 4T0GbLI MarHWT npuobpen 3T CBON-
CTBa, KakK cpenaTtb W3 MpPOCTOr0 KycKa CTaluM MOCTOAHHbIN
MarHuT? TloyeMy MarHUT HYXHO AenaTtb WMEHHO W3 cTanu,
noyemy Henb3s cAenaTb €ro M3 MACKOro >enesa, U3 antOMu-
HWUA, mMeTu, W3 pepesa?

3arafjka MarHuTa ewe B [PEBHOCTW MpuBAeKana BHUMaHUe
YYEeHBIX.

MoyeMy MOCTOSHHbIA MarHUMT 06nagaeT MarHUTHbLIMW CBOM-
ctBamnm? Ha BuA 3TO caMblii 0ObIKHOBEHHbIA KYCOK CTanu.
Y Hero TaKoW >e XMMWYecKuii cocTas, YAenbHblli Bec, LBET,
TBEpPAOCTb— BCE CBOMCTBAa 06bIYHON cTanu. B kakom 6bl Me-
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CTe Mbl HW OT/OMANM OT HEro KyCOYeK, HWYero, Kpome cranu,
Mbl He YBUAUM.

N B TO Xe BpemMa 3T0O — He 06blY4HbIA KycOK cTanu. OH
obnagaeT CNOCOGHOCTLIO MPUTATUBATbL XeNe3Hble W CTalbHble
npegmetsl. Ecnu ero noABecuTb 3a CepeAunHy WAM  MNYyCTUTL
nnasaTb Ha [OLWeYyKe, OH MOBEPHETCA OLHUM KOHLOM Ha ce-
Bep. OH 3acTaBffieT Xefe3Hble OMNWUIKW CKNafbiBaTbCA B Mpwu-
YyanuBeble QUIypbl.

Ho cTtouT yfapuTb ero HeckKo/bKO pa3 WAuM HaKaliuTb ¥ no-
TOM 0X/1aAuTb, MarHUT TepAeT BCe 3TW 3ameyaTe/lbHble CBOIi-
cTBa.

Moyemy Xe OH ux TepAet? W noyemy [0 3TOrTO0 OH UX
nmen?

Tonbko B 1820 ropgy 3Ta 3arafjka MarHuta Obla HakoHel
pasrajgaHa. Pasrajgan ee BeNUKWA paHLy3CKWA U3NK N MaTe-
MaTUK akagemMuk AHgpe Awmnep.

He3agonro fo 3Toro [JaTCcKWil ydyeHblli MaHc 3pcTen o6Ha-
PYXWA, 4YTO 3NeKTPUYEeCKUi TOK MPOM3BOAWUT MarHuTHoe feil-
cTBMe. MarHuTHasa CTpefika Kommaca OTK/IOHAeTcHd, ecnu nog-1
HecTW ee K MPOBOAY, MO KOTOPOMY TeyeT TOK.

Amnep cTan MOBTOPATbL ONbITbl dpcTeda. MNpu 3aToM OH cpe-
nan uHTepecHoe OTKpbITUe. OKasafnocb, 4TO MPOBOJIOKA, CBep-
HyTas B MeT/A0 WAW B BWUTOK, MPU MPOMYCKaHWW MO Hel 3nek-
TPWYeCKOro TOoKa felicTByeT MOAOOGHO MOCTOAHHOMY MarHuTy.
C ofHON CTOPOHbI BUTKAa 06pa3yeTcs IXKHbIA MarHWTHbIA MO-
NoC, C Apyroin — ceBepHbIi. MponycTWwb TOK B MPOTMBOMO-
NIOXXHOM HanpasBNeHUW — NOJIIOCLI MarHuTa MOMEHAKTCA MecTa-
MW, HOXKHbI MarHUTHBIA MONMKOC BCerja OKa3biBaeTcs C TOW
CTOPOHbI BUTKa, FNAA4A C KOTOpPOW TOK MpeAcTaBNnfAeTcd TeKy-
WMWM MO [ABUXEHWK 4acoBOM CTpenku. A CeBepHbIi nojwc
OKaXeTcsd C MPOTWBOMOMOXHOW CTOPOHbI BUTKA, FNA4s8 C KO-
TOpOi TOK npeacTaBnfeTcd TeKyWWM MNPOTUB ABUXEHWUSA 4Yaco-
BOM CTpenku. 3TO XOpowo BWAHO Ha pucyHke 30.

3anomMHUTe 3TO MNOJIe3HOe MNpaBWI0, OHO He pa3 MPUTroAuUT-
CcA BMOCMeACTBUN.

AMnep CHOBa M CHOBA MOBTOPS/ CBOM OMbIT C BUTKOM MpPO-
BONOKW. HO oAWH BUTOK OKasancd cnabbiM MarHUToM. Hy>XHO
6bl10 nponyckaTb Mo Hemy 60MbWOA TOK, 4TO6bLI 3aCTaBWTb
YYBCTBUTE/NIbHYIO CTPENKYy Kommnaca OTKAOHUTbCA. Torpga Amnep
HamMoTan W3 W30/IMPOBAHHOW MNPOBOMOKW LENylw KaTyWwKy C
60MbWKNM YMCIOM BWUTKOB. MarHuTHOe felicTBME KaTyLKW OKa-
3a/l0Cb ropasfo CuibHee, 4eM [AelCTBME OJHOr0 BMTKa. Yem
6oNblie BUTKOB B KaTyllKe, TEM CWU/bHee ee MarHuTHoe pfeii-
CTBME NpPW NPOMYCKaHUW 3NEeKTPUYECKOro TOKa.

Monyyms 3ToT pesynbTat, AMnep 3afymarncs.
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Puc. 30. 3anoMHUTe, Kak pacnonaratoTcsa MarHUTHble
i) nontcCbl, Cco3faBaeMble KpPYroBbIM TOKOM.

«Kpyrosoli TOK, — paccy>jan OH, — fleficTByeT Kak Mar-
HUT. O,qVIH BUTOK — c/1abbli MarHuT, 4em 6onblue BUTKOB, TeEM
ManrnuT cunbHee. Ecnm BUTKOB 6y,£|,eT O4YeHb MHOIro — faxe He
COTHM W He TbICAYM, @, CKaXeM, MWIIMOHbI, 4To Torga? Torga,
KOHEe4YHO, MarHuTHoe ﬂ'eVlCTBMe 6y,qu CA/IbHBIM  faXxe npun
0YeHb HEeOONbLUIOM TOKE».

N TyT B ronosy Amnepy npulina O4YeHb CMenass M OpUru-
HanbHasA MbIC/b.

«A 4yTO0, — noagyman OH, — ec/n u" MOCTOAHHbIA MarHuT SB-
naeTcAa C06paHVIEM MHOTUX MWATNOHOB N MUNNTNapAo0B MalsleHb-
KX BUTOYKOB, MO KOTOPbIM TEKYT KpPOLUEYHbIE 3NEKTPUYHECKUNE
TOKN?»

KyCOK MarHMTa MOXHO CKOJ/IbKO YrogHo paccmarpmBaTb B
no6oi MUWKPOCKON — HUKaKuUX BUTOYKOB TaM HE BUAHO. Ho BO
BpemMeHa AMHepa Y4YeHble YyXe€ 3HaJ/in, 4YTO BCE Te€jla COCTOAT
U3 Menbyanwunx YacTN4YeK, N3 TaK Ha3blBaeMblX MOJIEKY. Mo-
neKyna TaK Mana, YTO €€ HeNb3Ad YyBUAETb HU B KaKo MUKpO-
ckon. N BoOT AMHep npeanosoXun, 4to B MOJieKynax MarHuUt-
HbIX TeJs1 NPpoTeKakwT KPYroBbleé TOKMW. Ka)K,qaf-l TakKad Mone-
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Kyna — KpoleYHbli MarHMTMK. KonoccanbHOe KOMMYECTBO 3TUX
MO/IEKY/N-MarHUTUKOB COCTaBNsieT 60/bLWIOA MarHuT.

MpeanonoxeHne AMnepa 0 CywecTBOBaHWU MONEKYNsip-
HbIX MarHWTOB 6bINI0 HACTONbKO CMe/bIM, YTO CHayana MHOrue
yuyeHble He MOMM C HUM COrNacuUTbCsA, CUMTann ero daHTasuei.
Ho npowno HeckonbkKo neT, U npasBoTta Amnepa 6bina 6ne-
CTSILLEe NOATBEPXAEHA MHOXECTBOM OMbITOB. A CMAYCTS MNOYTU
CTO NneT, Korfja yuyeHble pasrajann HaKOHeL, yCTpPOWCTBO Morsie-
Kynbl U atoma, reHnanbHasa foragka Amnepa OKOHYaTe/bHO
nogTeBepaunnacs.

Okasanocb, UYTO Kaxfjas MoJjieKyna xenesa [eliCTBUTENbHO
ABNAETCA KakK Obl MaseHbKUM MarHUTUKOM. Monekynbl Apyrux
BelecTB MoYTW He o6najat0T TakKMM CBOWCTBOM. TONbKO Mofe-
Kynbl [BYX MeTanfioB — KobanbTa W HUKENA— TOXe WMeT
3aMeTHble MarHuUTHble CBOWCTBA, HO ropasfo 6onee cnabble.
MOTOMY-TO W Henb3s cAenaTb MarHUT HW U3 MeAU, HU U3 anto-
MWUHUSA, HU U3 filepeBa, HU M3 Kakoro-nub6o BoobLye matepuana,
KpOMe Xenesa.

Ho npocToe >Xefnes3o ToXe He FOAUTCA, HyXHa cTanb. [e-
10 B TOM, 4YTO MOJIEKY/bl He MpuerawT BNAOTHYK APYr KApPY-
ry, Kak ceMeuyky B MOACO/HEYHUKE. Mexfay HMMM ocTarTcs
nycTble NPOMeXyTKu. 03ToMy MofieKyna MOXeT [noBopayun-
BaTbCA, He LENIAACb 3a CBOMX cocefeil. Ecnm Kycok xenesa
o6MOTaTb KaTyLIKO/A M30/IMPOBAHHOW MPOBOJIOKM W MO MpPOBO-
NoKe NponycTWTb TOK, 3TOT TOK CO3jacT BHYTPM >Xene3a Mmar-
HUTHOe nosie. MarHuTHoe nosie 3acTaBMT BCe MarHWTUKMW-MOIe-
Kyfbl MOBEPHYTLCSA B O4HY CTOPOHY. Tak, NpoBOAS MO FO0/0Be
rpe6bHem, Mbl yKNaAblBaeM B OfHY CTOPOHY BCE BOJIOCHI.

Xeneso camMo cTaHeT MarHATOM, W MarHWTHOe MoOJie Ka-
TYWWKW C TOKOM HaMHOro ycunutcs. [M03ToMy M BCTaBAswT B
3N1eKTPOMArHUTbl Xene3Hble CepAeHHUKMU.

Ho Monekynbl Bce BPeMsi ABMXKYTCS, KayalTcsi TO B OAHY,
TO B pYyryt CTOPOHY, yAapsitoTcs 0 CBOWMX cocepeil. ITo Tak
Ha3blBaemMoe TensjoBoe ABWXeHWe. Yem Tennee nwboe Teno,
TeM 6bICTpee W 3HepruyHee ABUXYTCA B HEM MOJSIEKY/bl.

Moka No KaTywke WaeT TOK, OH CHOBa WM CHOBa 3aBopaydu-
BaeT BCe MarHMTUKMW-MOMNEKY/Nbl B OfHY CTOPOHY, 3acTaBnsieT
ux felicTBoBaTb COrfacoBaHHO. HO CTOMT BbIKIWOUYATL TOK, U
MONIEKY/lbl MWUIFOM NpuayT B 6Gecnopsifok. OfHWM MNOBEpPHYTCS B
OfHY CTOPOHY, ApYrue — B MPOTMBOMOJIOXKHYI, TPeTbM CTaHyT
elle Kak-HMOyAb nonepek. Bce oHM 6yayT BepTeTbcsA, Gecno-
pPALOYHO MeHSS CBOEe MOJIOXeHMUe.

BMecTo ApyXHOW, cornacoBaHHoi paboTbl BCEX MarHUTU-
KOB MOMy4YnuTCcsi MOMHbIA pasHo6oii. Tak uHorga BoO3fe Mypa-
BeliHMKa MHOXECTBO MypaBbeB YLEMNSATCA CO BCEX CTOPOH 3a
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KaKyl-HMbyab 6onbwylo ryceHnuy. Kaxpgblii mypaBeil npu-
NeXHO TAHer B CBOK CTOPOHY, a ryceHuWuLa — HM C MecTa.
Tak U B KYCKe )ene3a BCe MarHMTukuM 6yayT felicTBOBaTb B
pasHble CTOPOHbI, & B pe3ynbTaTe 06ljee MarHUTHOe felcTBUE
MCYEe3HeT.

3HauMT, KYCOK >XXenesa OCTaeTCA MarHMTOM TONbKO A0 TexX
nop, noka no o6MOTKe TeuyeT TOK. [MpekpaTunica TOK, Xeneso
pasmMarHmTunocb. 3TO XOpoOwWO ANS 3nekTpomarHuTta. Ho no-
CTOSSHHOTO MarHuMTa Mbl TakK He MNOAyYuUM.

MoyeMy Xe MOXHO MOAYYUTb NOCTOAHHbLIA MarHuT U3 cTa-
nn?

CTanb cofepXwuT, KpOMe >enesa, elwe yrnepog. Yrne-
pof — BeLWecTBO, M3 KOTOPOro COCTOMT 06bIYHbIA yronb. B kyc-
Ke cTann Monekynbl yrnepoja pasbpocaHbl BMNepemMexkKy ¢ Mo-
nekynamu >enesa. W nonyvaeTrcs Tak, 4TO MONEKynbl Xene3a
CW/IbHO CTECHAKTCA B CBOEM ABWXEHWW, OHW KaK Obl «BA3HYT»
CpeAn Monekyn yrnepoga. Xopowo npbiratb Ha TBEPAOM MoO-
ny, a nonpobyiTe-Ka nmonpbiraTe B 60n0Te. He 0YeHb-TO Tam
Hanpbliraewbcs!

Ecnnm nomecTWTb KYCOK CTanuM BHYTPb KaTyWKU C TOKOM,
TpyaHee OyfeT MOBEPHYTb BCE «3aBA3WMWE» MarHUTUKU B OfHY
CTOpoHy. loHago6uTca B3ATb NO6GO/MbLWE BUTKOB MAM TOK NpoO-
MycTUTb MOCUNbHee. 3aTO, MOBEPHYBLIWUCb, MArHUTUKW «3aBfA3-
HYT» B HOBOM MOMIOXeHWW. Tenepb MOXeTe BbIKAUYNTL TOK W
coBceM y6paTb KaTywky. KycOoK cTanM OCTaHeTCqd MarHWTOM.
VIMEHHO TakK M W3roTOBAAKT Tenepb NOCTOSHHbIE MarHWThbI.

Ewe nyywe nonyyawTCA MarHWTbl He W3 OOGbIKHOBEHHON
cTanu, a u3 cneumanbHbiX cnNnaBoB. HO Ans Hawwc rpomKoro-
BOpuUTeneid Xopowo MOAONAeT MarHUT U3 camoii OOGbIKHOBEH-
HOW KPemnKoW WHCTpPyMeHTanbHOM cTanu. Jlyywe Bcero 6ygerT,
ecnn focTaHeTe cTapblii HanUAbHUK.

Ecnn nNOCTOAHHbBIA MarHUT CUAbHO YAapWTb, MarHUTUKW OT
COTPACEHMA MOTyT BCe-TakKuW MOBEPHYTbCA B CBOeM «60n0Te»
B pas3Hble CTOPOHbI, M obuiee cornacoBaHHoe WX AelcTBUE
paccTpouTcs.

Ecnn HakanuTb MarHuT, TennoBoe [BWXEHWe MOJNieKyNn B
HEM YCWUNWUTCH, OHW HAYHYT OYEHb CUAbHO «MeTaTbCA» U3 CTO-
pPOHbl B CTOPOHY W MpuAyT B 6ecnopsafoK fa TakK yX W ocTa-
HyTCA nocne oxnaxgeHus. lMpuaeTca CHOBa HamMarHW4YMBaTh
Takol MarHuT.

Tenepb, KOrfa Bbl MOHANW, YTO Takoe MOCTOSHHbLIA MarHuT
M KaK OH WM3roToBNAETCA, MPUHMMaNTecb 3a [feno.

Pa3pgobyabTe cTapblii, HeroAgHbll HanunabHUK. OH AO/MKeH
ObITb [OCTATOYHO BE/UK, UYTOObl M3 HEro MOAYyYMACA MarHuT
TpebyemMbix pa3mepoB. HanwnbHUK cAenaH W3 0YeHb TBEPAOMN,
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3aKaNeHHOW cTanu. JTy cTanb o6paboTaTb B TakoM BWUAE He
ypactca. Utobbl npuaaTtb 6yAyuieMy MarHUTY HYXHYH Gopmy
W pasmepbl, NPUAETCS MOMNOXWUTb HaMWUAbHWK B MeYKy M Haka-
NUTb €ro Tam pJoKpacHa.

BbiTaWwmMB Knew,amMum packKaleHHbIl HanUAbHUK W3  TEeYKM,
yfhapaMu TSXKenoro MonoTKa W30FHUTe ero B MOAKOBY HYXHOI
BE/INYMHBbI (3TO OTHOCWUTCS TONbKO K MarHutam pans «Pekop-
pa» N «®-3», MarHuUT AnA TenetOHHOW TPybKWM AOMXEH 6biTb
NPSIMOA W THYTb €r0 He HYXHO, HO pacKanuTb BCe pPaBHO He-
06x0AMMO0). 3aTeM fJaiiTe 3aroToBKe MeANeHHO OXNaAMTbCA Ha
Bo3gyxe. llocne HarpeBa WM MeANEHHOTr0 OXJaXAeHus cTanb
CTaHeT MArye, «OTNYCTUTCSA», U ee Nerko 6yaeT o6pabaTbiBaTb
HanWIbHUKOM. TO/IbKO He OMycKaliTe pacKaneHHYK 3aroToBKY
ANA OXnaXpJeHus B BOAY, a TO OHa ONATb 3aKanWTCA, U ee He
ypacTca OnuanTb.

Korga 3aroToBKa OCTbIHET, OMUAUTE €e HanUuIbHUKOM TOY-
HO Mo pasmepam.

Tenepb 3aroToBka MMeeT ¢opmy 6yaywero marHuta. Ho
npexse, 4YeM HamarHMuyuMBaTb CTajibHYl 3aroTOBKY, €e He06-
XOAMMO CHOBa 3akanuTb. W3 3akafeHHON cTanum mnony4aroTcs
XOpOolWMe MarHuTbl, a MArkas, OTNYyUeHHas CcTalb MO CBOUM
cBolicTBaM 6nM3Ka K Xenesy U MNocne npekpaweHus Toka B
HaMarHMyuBaloWehn o6MOTKE MOYTU MONHOCTbIO pasMarHuyu-
BaeTcH.

Ons 3akanku CHOBa MOMOXWUTe 3aroTOBKY B Meyb W Ha-
rpeiiTe ee TaMm MO BO3MOXHOCTM PpPOBHee, MNOKa BCA OHa He
CTaHeT CBETNOKPACHOro LUBeTa. BbICTPO BblHbTE pacKaNeHHYHo
3aroTOBKY W3 MeYn ¥ ONycTUTe B YWUCTYH XONOAHYK BOgy.
Ecnn 3aroToBka MmojgKoBooGpa3Has, OMNycKainTe KOHLAaMW BHU3,
ecnu npsmas, onyckaiTe pebpom. [enaetca 3To0 Ana ToOro,
uyTobbl 06a KOHUa 3aroTOBKW — 6yAyuiMe NOMOCbl MarHuTa —
NoAy4Ynunn no BO3MOXHOCTU OfMHAKOBY 3aKanky.

3aKaneHHY 3aroTOBKY HYXHO OYMCTUTb OT OKalWHbI. Ha-
NMUNbHUK €e Temepb HEe BO3bMET, MPUAETCA UYUCTUTb LIKYPKONA.
Oco6eHHO TUWATeNbHO OTIWKYpPbTE Te MecTa, K KOTOpbIM 6yayT
NPUCTaBNATLCA MNOMKOCHbIE HAKOHEYHUKWU. TOMHWUTE, 4YTO 3a30p
MeXAYy MarHMTOM W MONKCHbLIM HAaKOHEYHUKOM AONXKEH 6bITb
KakK MOXHO MeHble. MMo3aToMy o6e conpukacarolmecs NoBepx-
HOCTM Heo6X0AUMO XOpowWwo ob6paboTaTb WM OYUCTUTB.

Ons HamarHM4ymBaHUs MNOHAfOOMTCA TOK 6GONbWOW CUNbI.
Ecnnm y Bac ecTb OCBeTMTeNbHas 3/eKTPOCEeTb, HamarHW4YMBaTb
MOXHO OT CeTW. Ecnu 3n1eKTpoceTW HeT, HamarHu4ymeaTb nNpu-
feTcs 0T aBTOMOGWNBHOIO WAM TPaKTOPHOTO aKKymynaTopa.
TyT yxX ob6pawaiiTecb 3a MNOMOWbLK K 3HaKoMoOMYy wWodepy
UMM TPaKTOPUCTY.
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Puc. 31. CamofenbHblli MarHUT W ero HamarHu4YmBaHue.

O6moTaiTe 3aroToBKY MO BCeil A/IMHE KYCKOM W30/1Mpo-
BaHHOM MPOBOJ/IOKK. Bcs 06MOTKa fJO/IXXKHA WUTTU B O4HOM Ha-
npaBfieHWN, Kak MoKas3aHo Ha pucyHke 31. O6moTaliTe ocToO-
POXHO, 4TO6bl He MOBPeAUTbL M30NALUI0 pebpamMu 3aroToBKW.
Nyywe Bcero nepej 06MOTKON 06epHYTb 3aroToBKY M0M0C-
KOl 6ymaru unm W30NAUMOHHOW NeHTON.

Ha npaAmoii marHuT gns camofenbHON TeneOHHON TpPyoOKM
HYXHO HamoTaTb 50 BUTKOB nposoga guametrpom 0,4—OB mun-
nuMeTpa, ecnuM HamarHuumsaTb OyfeTe OT CeTU TMepeMeHHOo-
ro Toka. Ecnum HamarHnuuBaeTe OT aKKyMynaTopa, HamoTanTe
10 sutkoB nposogja fuametrpom 0,7—0,8 munanmertpa.

Ha nogkoBoo6pasHblil mMarHuUT gns «Pekopga» wm «®-3»
0N HAMarHW4YMBaHWUA OT CeTW MEepPeMEHHOro TOKa HYXHO Ha-
moTaTb 250 BMTKOB nposoga guamerpom 0,7—0,8 mMunanmer-
pa. Ana HamMarHM4YuMBaHMA OT aKKyMynaTopa HamoTanTe 45—
50 BMTKOB TO/ICTOr0 MpPOBOAA B OMJeTKe WIM LIHypa, KOTopble
ynoTpebnawTca ANa  3NeKTPOnpoBOAKM. KOHUbI «MNOLKOBbI»
3aMKHUTE MeXfJy C0o60/M MnepemMblYKOl — KaKUM-HUOYAb >Kenes-
HbIM NpegMeTOM, 3TO YAYYLWWUT HamarHuymeaHue. TONbKO He
NCcnonb3yiTe AN 3TOF0 WHCTPYMEHTbI: HaMarHUTUTE, HeYyA0O6HO
6ygeTr notom mMu paboTaTb. UT0o6blI MepeMbiyka He OTBanuMBa-
nacb, MPUBSXWTe ee LIMaraTom.

Tenepb npuctynaliTe K HamarHuumsaHuioo. HamarHuuumBsaro-
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was 0o6MOTKa MMeeT OYeHb Majioe 31eKTpU4eckoe COMPOTMB-
neHune, ee BK/KOYEHME B CeTb WM Ha aKKyMy/naTop MO4YTW pas-
HOCU/IbHO KOPOTKOMY 3aMblKaHWIO, NO3TOMY Heo6X0AMMO Mpu-
HATb Mepbl NPeAOCTOPOXHOCTHU.

Ecnn HamarHwuymBaeTe OT 3N1E€KTPOCETWU, HM B KOEM cnydvae
He BKAKYaliTe 06MOTKY NpPAMO B CeTb, 3TO MOXET Bbi3BaTb
aBapuio. Xopowo euie, ecium cCropat npobku y Bac Ha LWMUTKe,
MOTyT cropetb U Qa3oBble npejoxpaHutenn. Bo wusbexaHue
HeNpUATHOCTeN BK/K4YaliTe 0OMOTKY 06f3aTefibHO 4epe3 [Jo-
6aBOYHbI/i NpefoxpaHuTenb. B KayecTBe A06aBOYHOrO Mpego-
XpaHutena BO3bMUTe NpoBO/ioYKy puameTrpom 0,13—0,15 mun-
nAnMeTpa M AAVMHOW 5 CaHTUMETPOB UAW BbipeXbTe U3 CTaHMWO-
NeBON OGYyMaXKKy NeHTOYKY LWUPUHOA 3 MWUNnMMeTpa W AAWNHOW
ToXe 5 caHTumeTpoB. [poBonoyka 66nbWeEro AuameTpa He
NOAONAET: MOXHO CXeub Mpobku. He 6Gepute XMAKy OT 06blY-
HOro 3feKTpowHypa, ee fguametp 0,3 munaumetpa.

[Jo6aBoYHbIi NpefoXpaHWTeNb MNPUKPYTUTE K OLHOMY W3
KOHLOB HamarHuuusarwlulwein 06MOTKW. [pyroii KoHey 06MOTKM
BKNIOUYNTE B OCBETUTE/NIbHYIO pPO3eTKY. Tenepb, B3SB B PYKY
KOHelL O6MOTKM C NpefoXpaHWTeNneM, KOCHUTeCb 3TUM MNpefo-
XpaHuTenem cBOGOAHOrO rHes3fa OCBETUTENbHOW pPo3eTKW. [Mpu
3TOM He Hak/IoHANTecb CAMWKOM 61M3K0: A06aBOYHbIN Npefo-
XpaHuWTenb, MFHOBEHHO Cropas, pasfieTUTCA MCKpaMmu.

He cmyuwaiTecb Tem, 4TO Baw [06aBOYHbI nNpesoxpaHu-
TeNb Cropen B HeEYNOBMMYH [ONI0 CeKyHAbl, OH cAenan CcBoe
[eno: MarHuT y>Xe HamarHuyeH, a MpejoXpaHUTeNnu 3MeKTpo-
CeTU He yCMNenu cropeTsb.

MpoBepbTe, XOPOLWO NN HAMarHUTMACA MarHuT. [MOAKOBO-
06pasHblii MarHUT AO0/MKEeH N6biM  MNOMOCOM MNOLHUMMaTb 3a
KOHeL, PpYYKM CTONOBbIA HOX. MMPAMON MarHUT [O/DKEH MNOAHM-
MaTb OObIYHbI ABEpHON K4 (KOHEeYHO, 60NbWONA KAY, a
He KJ/HYUK OT aHrAMNCKoro 3amka). Ecnum HamarHuyuBaHue
HeJoCTaTOYHO, MOBTOPUTE.

Mpyn HamarHuumMBaHMM OT akKymynatTopa A06aBOYHOrO0 mpe-
JOXpaHUTens cTaBUTb He Hago. OYeHb KPAaTKOBPEMEHHOro KO-
POTKOro 3aMblKaHWA aBTOMOOWUNbHbIE aKKYMynaTopbl He 60AT-
cA. HafgexHo nojcoegMHUB KOHeL, HamarHuyuBarwlwein o6MOT-
KW K OAHOMY M3 MOMOCOB akKKyMynsTopa, BTOPbIM KOHLOM
ObICTPO «YMPKHWUTE» MO Apyromy nostwcy. [pockounT spkas
uckpa. MarHuT HamarHuyeH. YTto6bl 3pA He paspsxaTb akKKy-
MYNATOp, He 3ajepXuBaiTe KOHelw O6MOTKWM Ha MoOMKCe, KO-
roa 6ypete «4yupkaTb». [MOMHMTe, 4TO AOCTATOYHO Masoi fonu
CeKYHAbl W YBEAWYEHUE BPEMEHW CBepxX HEeo6XoLMMOro He
yAy4ylWwmnT HamarHuyusaHusa. MNpoBepbTe MarHUT, Kak YyXe r0BO-
punocb, U B Cliyyae HYXAbl HaMarHWTbTe elle pas.
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KATYLWKW

3ayemM HYXHbl B TPOMKOTOBOPUTENe KaTyLWKW, Bbl YXe 3Ha-
eTe. KaTywku fna rpomkorosoputens «Pekopfh» WHOrga MOX-
HO gocTaTb roToBble. OHM XOpOLWO MNOAOMAYT ANS Haleh ca-
MOAeNbHOW KOHCTPYKuMU «Pekopga». MOoJOAAYT OHUM Takxe W
LN camofenbHOW TeNnetOHHOW TpyobKM.

Takune KaTylWKW Bbl MOXeTe U caMu cAenaTtb, ecin He Hail-
fleTe roToBbIX. [pupgerca TONbKO f0CTaTb TOHKYK WU301UpPO-
BaHHYIO MNpoBONOKY. Bam HyXHa npoBonoka Mapkun «[3»
(npoBoA SManuWpoBaHHbIW). [wuameTp NPOBONOKW fANA Tene-
toHHOW Tpybkm 0,05 wnm 0,07 munnumetpa, fns «Pekop-
ga» 0,05 wwm 0,06 munnumetpa, gna «d-3» ot 0,07 pgo
0,08 munnumetpa. Bce ocTanbHble MaTepuanbl 414 KaTylwek Yy
BaC HaBepHfKa HahgyTcs.

3necb Mbl onulieM TONbKO KaTylWwKy pAna «Pekopga» w
Tpy6KuM, KaTywka gna «®-3» 6ygeT onucaHa B CBOEM MecCTe.

CpenaiiTe Kapkac kKaTywku. OH COCTOUT M3 Tpex uacTei:
rMnb3bl U OBYX OfMHAKOBBLIX LWeyeK. [nMib3a CKneunBaeTcd Ha
6onBaHke NOAO6HO TOMY, KakK 3TO Aenanocb MpU U3rOTOB/E-
HUM natpy6ka u kKopob6oykm pynopa. Tonbko 3fecb 60NBaHKa
O6yneT He Kpyrnad, a npamoyronbHas. Pa3smep 601BaHKM —
4 X 7 MunnumeTtpoB npu AnumHe 15—20 munnmmetpos. UTo6bI
yfnobHee 6blno ¢ Heli paboTaTb, C OAHOFO KOHLUA OCTaBbTe pyuy-
Ky, Korfa 6yfeTe Bblpe3aTb 60/1BaHKy W3 fepesa.

O6epHute 60MBaHKY fBa-Tpu pas3a MOMOCKOA  6Gymaru.
KOHYMK nonocku nopkneinte. wnnb3a CcKneumBaeTcd M3 Mnonoc-
KW NNOTHOW nucyeid 6Gymarv WWUPWHOW 7 MWANUMETPOB W LU-
HO 75 wmunnumeTpoB. O6epTbiBaiiTe NOALTOTOBNEHHYK 601-
BaHKy 9TOM NONOCKOW, OAHOBPEMEHHO CMa3blBas MONOCKY
Kneem. TO/NbKO OCTOPOXXHO MaXbTe, 4YTOOGbl He MPUKNEUTb K
6o/1BaHKe.

LLleukn BbIpeXbTe M3 KapToHa, 06N0XKW OT 6/10KHOTA, CTa-
poii nanku. HyXeH npeccoBaHHbIW KapTOH (Tak Ha3biBaeMblii
npeccwnaH), MAOTHbIA, ¢ 6necTAwel NoBepxXHOCTb. Hapyx-
Hble pasmepbl we4dykn 16 X 20 munnnumeTpos. BHyTpeHHee
«OKHO» JO0/KHO 6bITb TAaKOro pasmepa, 4ToObl UieYyKa TYro Ha-
fleBanacb Ha CK/EEeHHYI TUb3y.

CMmasaB HWXXHWIA Kpaih Trunb3bl M BHYTPEHHEe «OKHO» Liey-
KW KNneem, HafeHbTe LIeYKY Ha Tunb3y. 3aTeM CMaxbTe Kie-
€M BEpPXHWN Kpai runb3bl U BHYTPEHHEE «OKHO» BTOPOM LieY-
KW W HafjeHbTe 3Ty weyky. [OTOBblIAi Kapkac 0CTaBbTe COX-
HyTb Ha 6o0nBaHke. Korga npocoxHeT Kak cneayeT, CHuMmaliTe
Kapkac u npuctynaiTe K HaMOTKe.

Ha 3aBofax [N HamMOTKW CYLECTBYHT CrneumnanbHble CTaH-
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Puc. 32. Kapkac KaTyl KW CKneuBalT Ha 60NBaHKe.

KW [OBOMIbHO C/MIOXHOFO ycTpoicTBa. Ha Takom cTaHke pa6o-
uynii HamaTbiBaeT 3a [JeHb MHOF0 [AecATKOB KaTywek. Ham
HYXHbl BCEro fBe KaTylleyku, TakK 4TO MOXHO 060MTUCH 1 6e3
C/IOXHOTO0 cTaHka. Ho Ha pykax MoTaTb Takume ManeHbKMe Ka-
Tyweykn O4YeHb Heyfo6HO. Jlyywe Bcero, ecnM y Bac ecTb
pyyHas apenb. Ha fgpenn O4YeHb XOpPOWO MOXHO MOTaTb He-
6onblwmne KaTywkn. Bo3bmuTe 60nBaHKY, Ha KOTOPOW Bbl Kie-
W Kapkac, u obcTpyraiiTe ee pyuyky B BWAe Kpyrnaoi nanou-
K1, 4T06bl MOXHO 6bIN0 3aXaTb B MaTpoH fApenn. HapgeHbTe
Kapkac Ha 60nBaHKy, a Apenb 3aXMUTe B TUCKM PYKOATKOMN
kBepxy. OcTaeTCcs TO/NbKO Y3HaTb, CKO/NbKO 06OPOTOB PYKOAT-
KW apenn npugetca caenatb, Y4TO6bl HAMOTaTb HYXHOE 4UCIO
BUTKOB. CocunTaliTe, CKONbKO 3y6LO0B B 6ONbLWOA M CKONbKO B
Manoil wecTtepHe apenn. Pasgenute 66/blwee YUCAO HA MEHb-
wee. Bbl nonyuuTte nepegatouyHoe yucno. PasgennTe Ha Hero
Heo6X04MMOe 4YMCNO BWUTKOB, M Bbl Y3HaeTe, CKONIbKO HYXHO
chenaTb 060pOTOB PYKOATKM fApenu. Hanpumep, ecnum Hago
HaMoTaTb TbiCAYY BWTKOB, a MepefaTOYHOe YWCAO PaBHO YeTbl-
pem, noHagobuTtcA cpenatb ABECTW NATbAECAT 060pPOTOB py-
KOATKN.

Ecnu gpenu HeT, cpenaiite npocTeliwee npucnocobneHue
LN HAMOTKU. Y CTPOWCTBO MpUCNOCO6aeHNs ACHO U3 pucyHka 33.
Ocb C PYKOATKOW Aaenaetcs W3  ANWHHOIO TBO3AA WK
KycKa TONCTOW >Kenes3Hoi npoBofokn. CToeykn npubusaroTcs
K nogctaBke reso3aamu. OcCb NponyckaeTcqd B MOAWWNHWUKW U3
MOMIOCOK >KEecTu, NpubuTbiX Ha CTOWKax. TO MeCcTo OCK, Ha KO-
Topom 6yaeT cuAeTb KaTywka, 06epHMTe HECKONbKO pa3 u30-
NALWOHHOW NeHTOoN. CABWHYB OCb B CTOPOHY, 4YTOObl €e KOHel



Puc. S'i. CamogenbHaa MoTanka.

Bblles M3 CBOEro NOAWWNHUKA, HafeHbTe KapKac KaTYLWKW Ha
MecTo. BbicTpyraiite gBa MafeHbKUX AEpPeBAHHbIX KAWHbILWKA
MW BCTaBbTe MX BHYTPb KaTyWKu no obe CTOpOHblI ocu. BcTas-
NATb HYXXHO HaBCTpeyy ApYr Apyry,- Tonbko 6yAbTe OCTOPOX-
Hbl, He 3aroHANTe KAWHbIWKW O0COOGEHHO Tyro, 4To6bl He pac-
nepno runb3y Kapkaca. BcTaBbTe KOHeEL, OCU B MOALIMUMHUK.

Ona BKAYEHUS KaTyWKW HYXHO cAenaTb BblBOAHble KOH-
ubl. Ecnu npamMo BbIBECTWM KOHLUbl TOHEHbKOW O6MOTOYHOI Npo-
BONOKWU, NOAYYUTCA NNOXO. Takme TOHKME KOHYMKW nerko o060-
pBaTb. Xopowo euie, ecnn 060pBeTCH BEPXHWIA KOHEL, MOXHO
6yneT cmoTaTb HECKONbKO BUTKOB, a 060pPBETCA HUXHWIA KO-
Hel, — BCS KaTywka mnponana.

Xopowo cAenaTb BbIBOAHbIE KOHLbI M3 MPOBO/IOKW AWaMeT-
pom npumepHo 0,3 munnumetpa. KoHeu Takoil MpOBONOKK 3a-
uynlaeTca OT M3onAuUMM. 3auynwiaeTca TakXke OT cCBOel amane-
BOW M30N1AUMN KOHEL MPOBOJIOKWN KaTYLUKMW.

Ecnu ecTb masnbHWK, cnasaite o6a KOHUa, NpeABapuTenbHO
3anyavs ux. NMOMHUTe TOMbLKO, 4YTO MasaATb OOMOTOYHbIE MPOBO-
fa C KWCNOTOW HW B KOEM Cfyyae Henb3A: 4Yepe3 HeKoTopoe
BpeMA OcCTaBWwasca Ha MecTe chaillku KucnoTa nepeecT Npo-
Bo4. lMadATb 3[4eCb MOXHO TO/MbKO C KaHW(ONbIO.

HeT nasnbHMKa — CKpPYTUTE KOHUbI. Ha pucyHke 35 xopo-
WO BWAHO, KakK 3TO CcAefathb.
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Mepen TeM Kak HayaTb MOTaTb, NpUAenaiiTe K NpPOBOJIOKe
BbIBOLHON KOHEL M MeCTO chaiiku uamM cKpyTku o6epHUTe na-
nMUpocHoli 6ymaroil. BbIBOAHO KOHeL, MpomycTUTe B OTBepCTUE
Y3KOW CTOPOHbI LEYKM KapKaca M HaKPyTUTe Ha OCb, YTOGbI He
Melwan Bo BpeMms pa6oTbl. HauuHaliTe mMoTaTb. B Tex cnyuvasx,
KOrfa B ONUCAaHUU KOHCTPYKLUMM CKa3aHO, YTO MOTaTb HYXHO
40 3aMONIHEHUS KapKaca, BUTKM MOXHO He cuuTaTb. [lpocTo
yKnaAbiBaiiTe NpoOBONOKY MOPOBHee, NoKa HaMOTKa He Ccpas-
HAeTCA CO LeykaMu Kapkaca.

Ecnn B onucaHuM ykasaHo uWCI0 BUTKOB, TO nNpugetcs
cunmTtatb. CunMTaTh BUTKM — 3aHATWe CKyuyHoe. Tem Gonee, u4TO
Ha HalWX KaTylwKax BWTKOB 6GyAeT MHOrO, Mo HECKONbKY Thli-
cA4y. Ha 3aBofax BMTKM, KOHEYHO, He cumTaloT. Tam Ha CTaH-
Ke CTOMT CYETUMK, KOTOpPbI caM MoKa3biBaeT, CKO/MbKO BUTKOB
HamMoTaHOo. BaM npuaeTcs CcuUMTaTb «BPYUHYHO».

CunTaTb MOXHO NO-pa3HOMY. MOXHO CUMTaTb BCE BUTKM
0T Hayana M 40 KOHUa NoApsf. ToNbKO OYeHb YX CKYYHO CU-
4eTb U 6opmoTaTth: «...[lBe TbiCAYM UYeTbipecTa BOCEMbAECAT
BOCEMb. [lBe ThbiCAYM YeTbipecTa BOCEMbAECAT AeBATb..» OT
TaKuUX [JUHHBIX YMCEN Yy Bac CKOPO f3blK HAauHET 3anfieTaTbCs,
M Bbl co6beTecb. Jlyylle BCEro cumMtaTb cOTHAMU. CocumTanu
40 COTHW, CTaBbTe Ha GyMaxKke najoyky. Eue Ao COTHM, BTO-
pyl nasouky, Mo npsMbiM YraoM K nepBoil. [MoTom euwie na-
NOYKY Nof npsMbIM yriom. CocuuTaeTe 4eTbipe COTHM, MOAy-
unTcA KBagpaTUK. MATas COTHA — guMaroHanb. Llectas cOTHA—
BTOpas fAuaroHanb. CeAbMas — Ha OAHOW CTOpOHe KBajpaTa
pucyeTe AYXKY. BocbMas, feBsaTas, AgecsTas COTHU — elle TpU
AYXKu. lonyyaeTcs KpacuBas po3eTka. ITOo— ThicAua. Ha-
yanu MoTaTb ClefyloUWyl Thicauy, pucyiiTe cneaywolyl po-
3eTKy. Tak Bbl He cobGbeTecb. HamoTaeTe, 06peXbTe MPOBOMO-
Ky, NMPUKpPenuWTe BTOPO/ BbIBOAHOW KOHYUK UM MPONYCTUTE €ro
B OTBEPCTUE MPOTMBOMONOXKHON LlWe4ykn. [MoBepX roToBOW 06-
MOTKU OKJleiiTe KaTyLIKy NONOCKOW 6Gymaru.

CAMOJEJ/IbHAA TEJIE®OHHAA TPYBKA

FpoMKorosopuTenb uM3 TenedoHHOW Tpyb6KM ropasfo nerye
caenatb, yem «Pekopa» unm «®-3». Ho dabpuuHoii TenedoH-
HOW TpybKM MOXeT He oKa3aTbcA. OTO He 6efa, MOXHO cAae-
naTb OYeHb NPOCTYK CcaMoOfenbHYK Tened@OHHY TpybKy. by-
feT y Bac camojgenbHas Tpy6ka, cMOXeTe caenatb N6y wu3
ONWUCaHHbIX KOHCTPYKUWIA TPOMKOroBOpuUTEns w3 TeNnedoHHOW
Tpy6KU.

UepTexwn camofenbHON Tene@oHHOW Tpybku u ee peTaneit
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90°

Puc, 34. Bupg camopenbHoil TenetoHHol Tpy6ku cboky. Kopnyc pa3spesas.

faHbl Ha pucyHkax 34, 35, 36 u 37. fetanu TpyOKWU: MarHur,
NOMIOCHbIE HAaKOHEYHWKM, KaTywku, CcKob6bl, MmembpaHa, Kop-
nyc, NMPOKNagku W KPeneXHble BUHTHI..

MOCTOAHHbLIA MarHuT uMeeT GOpMYy nNpAMOro 6pycoyka ce-
yeHnem 4 X 10 MUANMMETPOB U AAUHOA 48 munnmmeTpoB. Kak
ero cfenatb W HaMarHUTWUTb, CMOTpuTe B rnase «Camofenb-
HbIA MarHuT».

lMoNnCHbIE HAaKOHEYHWKU [enalwTCsas W3 XEeCTu OT KOHCepB-
HOW 6GaHKW. Bo3bMWUTe CcTapyl KOHCEpBHYK 6aHKy. CpexbTe C
Hee IWBbI, pa3BepHUTE OOKOBYK CTEHKY W, MNONOXUB €e Ha
rnagkyl Aoweyky, paspoBHANTe, MOCTYKMBAA MOJSIOTKOM Yepes
fepeBAwWwKy. TlonyumBWKUIACA NMCTOK >XECTW CYHbTe B ToOMns-
wytoca neys. Korga Becb /NUCTOK packanutca [OKpacHa,
BbIHbTE €ro ¥ oxflaguTe Ha BO3fYyXe.

PacyepTuTe NIMCTOK Ha MPOAONbHbIE MOMOCKW LWWPUHOK MO
10 MUNNMMETPOB U pas3pexxbTe HOXHUUaMW. TONOCKM pa3poB-
HAliTe, B3AB 3a OAWH KOHYMK W NpoTackuMBas NOf PYyYKol MoO-
NOTKa MO HecKoNbKy pas3, nmoBopaymBas C OAHON CTOPOHbI Ha
Lpyryto. PaspexbTe MONOCKW Ha KYCKM AAWHOW no 55 mwunnum-
MeTpoB. Bcero Takux KycKOB NOHajobutcs oT pgBaguatv Ao
fBajuaTn 4eTbipex, B 3aBUCUMOCTU OT TONLWMHBI XXECTU.
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3aroToBMB TakuM 06pa3oM MJaCTUHbLI MOJIOCHbIX HaKOHeY-
HUKOB, BO3bMWTe MAOCKOTYy6Ubl M MpucTynainTte K c6OpKe Ha-
KOHeYHWKoB, lMepByl nNNacTUHy pa3meTbTe W COrHUTe MO pas-
mMepaMm, NnokKas3aHHbIM Ha pucyHke 37. Bce cnegytwouwue npaacTu-
Hbl crubalite Tak, Kak MOKa3aHO Ha TOM Xe pucyHke. O6was
TOMUWMHA KaXAOro TMOJIOCHOTO0 HAaKOHeYHWKa [O/MKHa ObiTb
4 munnumetpa. TONWMHY HYXHO MepuTb, MAOTHO CXas nna-
CTUHBI.

[OBa cpegHMX KO/NeHa MONOCHOr0 HakKOHeUYHUKa ANA CKpen-
NIeHNS OTAENbHBIX, N1aCTUH 06MOTaiTe TYyro HUTKOW BO3Ne yrna
W TMPOKNeNTe HWUTKY CTONMAPHbLIM K/A€eM WANW nakom. ToAbkKo
ob6bmaTbiBaiiTe He MO BCE ANWHE KOMeHa, y4yTuTe, 4To B 6onee
KOPOTKOE M3 [BYX CpefHWX KONeH ynpeTcAa TOpel marHurta, a
Ha 6o0nee ANWHHOE CALET LW eYKa KaTyWku. ITW MecTa He AON-
XHbl 6bITb 06MOTaHbI. M3 KpallHUX KONeH OfHO 6yAeT 3axaTo
noj MarHWTOM, ApYroe — CTAHYTO TFU/Ab30/A Kapkaca KaTyLlKWu,
TaK 4YTO BeCb NakeT OyJeT Kpemnmko AepXXaTbCA U He pasonpgert-
CA Ha OTfAeNbHble NAACTUHBbI.

Puc. 35. Bup MexaHwW3ma camofenbHoi  TeneOHHON  Tpy6KM  CBepxy.
Mem6paHa cHATa.

A CamogesbHble rpoMH* robo, 1 en , 43



Puc. 36. CXwuH BWUL camofenbHON TeneOHHON TPyOKW.



LLnpnHa nonCcHOro

HaKOHeYHMKa nony4yu-
nacs 10 MunNuMeTpos,
a WupuHa BHYTPEHHErO
OTBEPCTUA KaTyLlKKN BCe-
ro 7 munnumetpos. Ana
TOro 4YT06bl MOXHO O6bl-
N0 HafeTb KaTYWKYy Ha
HaKOHEYHUK, onunute
HYXXHbIA KOHEL, ero Ha-
NUNbLHUKOM,  CHAB  NO
1.5 mMunnmmeTtpa C Kax-
[ON cTopoHbl. Ha npo-
TUBOMOJIOXXHOM KOHLe
HaKOHeYHUnKa o6pesbl
nnacTUH He COBMAaAyT,
BHYTpPEHHUE oKaxyTca
LNWNHHee Hapy>XHbIX.
HyXHOo 6yaeT BCe Bbl-
cTynarwlume KOHUbl CNu-
NNTb NO ANVHE HapyX-
HOW MNacTUHbI.

MarHuT W HaKOHey- Puc. 37. [fetanu camogencHoli Tene-
HUKN CTATUBAIOTCH MEX- (hOHHOW  TpyOKM.
oy coboil n kpenaTca K
OCHOBaHui Tpyb6km pBymsa ckobamu. CkobGbl cpenaiite u3 no-
NOCKM MWUANMMETPOBOrO Xefie3a WM NaTyHW LWKUPUHOK 8 mMun-
nuveTpos, [AnuHa 3arotoBkn 40 mMunaumetpos. [Mo o6oum
KOHLUAaM 3aroTOoBKW Mpo6eiiTe rBO3AEM [AbIpOYKM ANA Kpenex-
HblIX BWHTOB. [lpu 3TOM MO Kpasm Ablpoyek obGpa3yroTca 3a-
yceHubl. PacniwowbTe MX MOAOTKOM W CHOBa npobelite 3Tu
LBIPOYKM TeM XKe rBo3fjeM, TONbKO C 06paTHOW CTOPOHbI 3aro-
ToBKM. TMOBTOpPUB 3Ty OMepauuio HECKONbKO pas, noay4yuTte OT-
BEPCTUA C POBHbIMWU KpasgMmMu. W30rHuTe 3aroToBKU CKOOOK,
KakK MnokasaHo Ha pucyHke 37.

Cko6KM, KaK M BCe 4acTW Halweiln caMOfenbHOW TpyobKw,
04YeHb MPOCTbl MO (JOpMe WM HECNOXHbl B MW3rotoBfeHun. Ho
pa3MepoB cTapaiTecb NPUAEPXMBATLCA MO BO3MOXHOCTU TOY-
HO, MHauye Tpyb6ka OyaeT nnoxo paboTarTs.

Kopnyc Tpy6ku cOCTOUT M3 Tpex 4acTeil: fHa, KPbIWKA 1
60KOBOW CTeHKW. [LHO W KpPbIWKY BbINUANTE NO6G3NKOM M3 Lie-
CTUMUNNNMETPOBOW (haHepbl. Pa3mepbl fgaHbl Ha pucyHke 35.
B UeHTpe KpblWKK nNpogenaiTe 0oTBepcTMe AMaMeTpPOM ~M W -
numeTpoB. C OAHON CTOPOHbI BOKPYr OTBEPCTUA CHUMWUTE OCT-
pbiM  HOXOM (hacKy [0 HapyXHOro pfuametrpa npuMepHO B
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20 munnumeTpoB. lpu 3TOM cneauTe TONbKO, 4YTOObI He 3a-
ApaTb cnou caHepbl. C Apyroi CTOPOHbI KPbIWKKW HaknehTe
npoknagKy w3 KapToHa, Bbipe3aHHYK Mo (QopMe KpbIWKK, HO
C BHYTPEHHUM KPYF/AblM «OKHOM» AMaMeTpom 52 mMunammeTpa.
Mocne NpukNenkn MNpPoOKNagKW NONOXKWUTE KPbIWKY COXHYTb NOA
npecc. Mpoknagka o6pasyeT 6GOPTUK, KOTOpbIA 6GygeT MpuXu-
MaTb Kpas Mem6paHbl K CTeHKe.

BokoBasfi CTeHKa CK/ienBaeTcsa Ha Kpyrnoi 6onBaHke u3
nonocku 6ymaruv wupuHoin 23 munnmmertpa. Kak 3To genaetcsa,
6blno0 NoApo6HO onucaHo B rnaBe «MpsimMoi pynop». HapyxX-
Hbll AnameTp CTeHKM 60 wMunaumeTpoB. [uameTp 60/1BaH-
km 56—57 wmunaumeTpoB. Xopowo, ecAM ypactca  MNojo-
6paTb anTe4yHyw OYTbINOYKY TaKOro gMameTpa; NOAy4YMTCA XOPO-
waa Kpyrnas 6oneaHka. Ecnu agmnameTp 6yTbinouykm 6ypeT Ha
2—3 MunnmMmeTpa MEHbLIE, YEM HYXHO, He OGepa: o6moTaiTe
ee OyMaXHOM NOMOCKOW A0 HYXHOrO AuMameTpa M KOHel nog-
KneinTe.

CTeHKa noAy4yuTcA euie nyulle, ecaum CKAeuTb ee U3 no-
nockn 6ymary WUPUHOW He 23 MUANMMeTpa, a MUAIUMETPOB
Ha fecATb 6onbwe. Korga cTeHKa XOpPOLWO MPOCOXHET, HE CHU-
Mas ee ¢ 60nBaHKW, NpPOBeAMTe NO Hell KapaHjawoMm f[Be na-
pannenbHbie OKPYXHOCTU Ha pPaccToAHMU 23 MUNIMMETPOB OA4HA
OoT pAapyroiti. lMocTaBMB ne3BWe OCTPO OTTOYEHHOrO HOXa Ha
KapaHJalWHY JMHUIO, CpeXbTe KPOMKY, OCTOPOXHO KaTas
60n1BaHKY CO CTEeHKOW Mo cTtony. CMOTpUTe TO/MbKO, HE Cbes-
XaihTte ¢ nuHuM. Ecnm He o4veHb Ha ceba HajeeTecb, fayuuwe
nosopaymBaiTe 60/BaHKY B pyKax. TakMm xe 06pa3oM cpeXb-
Te Apyryw KpomKy. Kpas nonydyaTcs O4YeHb pPOBHble, W HUKa-
KO nofuncTkm 6o0onblue He noTpebyeTcs.

Mem6paHa pgenaeTcsas M3 >XeCTW OT KOHCEPBHON 6GaHKW.
TonbKO 3Ty XeCTb He Hafo OTXWraTb B MeykKe, 4TOObl OHa He
notepsna ceBoei ynpyroctn. Kycok xectu pasmepom 70 X ?0
MWNNMMETPOB BbIPOBHAWTE Ha TBepPAOW POBHOW MNOBEPXHOCTHU
MOJIOTKOM, MOCTYKMBas 4epe3 Aouwedyky wunm aHepky. Ecnau
o6ypete 6MTb MONOTKOM MPSIMO MO XecTu, 3abbeTe AWUCT, U Bbl-
npaBUTb €ro yXe He ypacTcs.

Pa3poBHAB NNUCT, BbIYEPTUTE Ha HEM OKPYXHOCTb paguy-
com 30 MUANMMETPOB U BbIPpEXbTe MeMOpaHy.

Mopbepute BCe KpemeXHble BUHTbI. [loHapgo6saTCcA wWecTb
KOPOTKMX LWYPYNoB: YeTbipe ANA KpenneHus ckob u fBa pAns
BbIBOLOB, M TPU LAWHHbLIX Wypyna ANA CTSXKW AHA WU KPbIWKK
Koprnyca. BMecTo wWwypynoB MOXHO B3fiTb GONTUKU C TPEXMWU-
NMMeTpPOBOW pe3bb0il, C raikamm u wainbamu. BoNTUKU ropas-
0O yaobGHee KpenmuTb, W AepXaT OHWM Nydlle.

CpenaiiTe kaTtywku. Kak wx pgenatb, OMUCaHO B  rfaBe

52



«Katywku». [llposopg no-

Hagobutcs  guameTpom

0,05 wnm 0,07 wmMunnun-

MeTpa, Kakoi pocTaHe-

Te. MNposogom 0,05 mo-

TallTe KaTywWwkuW p[o 3a-

nonHeHna. B kaxpgoi

KaTylwke 6ygeT npu-

mepHo 2000 BuUTKOB, CO-

NpoTUBNEHWE OfHOW Ka-

TYWKu — okono 800 om.

KaTywku HyXHO COAN-  pyc 38, MapannensHoe COegMHeHMe KaTy-
HUTb napannenbHo. AN  wek TenedoHHOW Tpy6ku. COEAUHMTE KOH-
3TOro Hayano OAHO|7| Ka- Ubl TakK, Kak 34ecb MokKasaHo, — Tpybka
TYWKN COEAMHUTE C KOH- 6ypeT paboTaTb MpaBWUbLHO.

LOM BTOPOW, a Hayano

3TOW BTOPON — C KOHLOM MNepBOW.

Mpu Takom coefuHeHUM TOKM OGyAyT MpoTeKaTb MO BUTKaM
KaTylwekK B MPOTMBOMOMNOXHbIX HanpaBneHMAX. Tak U AOMKHO
OblTb: KaTYLWKW Befb CUAAT Ha NPOTUBOMOMOXHBIX MOMKOCHBIX
HaKOHEYHMKaX MOCTOAHHOTO MarHuTa.

Korga kaTywka, CMAfALWANA Ha KOXKHOM MOMIOCHOM HaKOHeu-
HUKe, CO034acT Ha ob6paleHHOM K MeM6paHe KOHLE HKHbIN
MarHUTHbIA MNofCc, Apyras kKaTylwka, CuAdWias Ha CEBEPHOM
HaKOHEeYHWKe, €C03J4acT CeBepHbIi MOMOC Ha CBOEM KOHLUe, 06-
paweHHOM K MembpaHe. CneposaTefnbHO, 06a 3nekTpomarHuTa
6ynyT felicTBOBaTb COrMacoOBaHHO C MO/JKCaMM MOCTOAHHOTO
MarHuTa, U nputsXKeHue MembpaHbl ycunutca. lMpu obpaTHOM
HanmpaBNeHUM TOKa B KaTywkax o6a anekTpomarHuwta gagyT
MPOTMBONOJIOXHYIO MOMAPHOCTb, W NPUTSXKEHNE MeMbBpaHbl OC-
nabHet. Takmum o6pasom, Tpybka 6ypeT paboTaTb MpaBUbLHO.

Mposogom 0,07 moTaTb HYXHO TOXe A0 3anofiHeHua. Tyt
yXXe Ha KaTywkKy MOMEeCTUTCA BCEro OKOMO0 ThbiCAYU [BYXCOT
BWTKOB, & COMPOTMBAEHWE OAHON KaTyWKW MNONy4yuTCS Npumep-
HO 250 om. B 3TOoM cnyvyae KaTyWKW HYXHO OyfeT COefUHUTH
mMexny cob6oi nocnepgoBatenbHo. KoHUbl 06MOTKM 06eux Ka-
TYWeK COefWHUTE BMecCTe U 3au30nupyiiTe MecTO COefWHEHUS,
KaKk nokasaHo Ha pucyHke 35. Hauvana katTywek 6yayT npu-
COEANHATBCA K KOHTakTaMm. [pu 3TOM, KakK W B Mpeablgyliem
cflyyae, TOKM OYyAyT npoTekaTb NO BUTKaAM KaTylweK B MPOTU-
BOMONIOXHBIX HanpaBneHuax, u Tpybka 6ypet paboTaTb npa-
BU/bHO.

F0TOBble KATyWKW HafjeHbTe Ha MNO/KCHbIE HAKOHEYHUKMN.
Menn He 6yayT Hanes3atb, NOAMNUNUTE HaKOHEYHWKU HANWIbHU-
Kom. Ecnu TonwmHa nakeTa HaKOHeYHMKa OKaXeTcd Mana u
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KaTyweka He 6yfeT cuieTb MNAOTHO, 3a/I0XKWTe MeXAYy nnactu-
HamMu nakeTa KyCOYKM XecTu. 3aknafbiBaTb UX Hajo npu Ha-
LeTon kaTywke. HemMHOro 3akpyrninTte Yrabl 3TUX KyCOYKOB,
4yTo6bl He mpope3aTb W3HYTPWM TWUNb3Y Kapkaca. He yBnekai-
TeCb O0CO6EHHO 3aK/najblBaHWMEM KyCOYKOB, a TO pasonpeTe
rmne3y. He 6ontaetcs KaTywka — M AOCTaTOYHO.

YCTaHOBMB MNOMIOCHble HaKOHEYHUKU Ha [HO Kopnyca, Ha-
NOXMNTE Ha HWUX MarHuT. Ha MarHuT NoNoXuTe CKOOGKM W npwu-
BEPHUTE WX K AHY WypynaMmy Waum BUHTaMu C rainkamu. OTBep-
CTWA Nof WYpPYynbl WAXW BUHTbI Nydylle HaMeTUTb NpejBapuTenb-
HO, HaNnoXuB CKOOGKM Ha AHO. Pa3mep cko60K nogob6bpaH Tak,
4yTo6bl NpPU 3aTAXKE BUHTOB MArHWUT NAOTHO MPUTAHYNCA K OC-
HOBaHUI W 3axan noj coboi nakeTbl MOMOCHbIX HaKOHEYHW-
KOB.

HapeHbTe 60KOBYK CTeHKYy kopnyca. [M0n0XWB Ha ee kpas
NWHeNKY, NpoBepbTe, He BbICTYMalT NIN NOMOCHbIE HAKOHEYHU-
KW Haj CcTeHkKoil. Ecau BbICTynawT, CAWANTE UX HANWUIbHUKOM,
OHW [O/KHbI  6biITb TOYHO HA OAHOM YpOBHe C 6GopTamm
CTEHKM.

Ons BKNOYeHMA TPYOGKM HYXeH MATKWiA, TaK HasblBaeMblii
«pPagMoWHYp» UM OObIKHOBEHHbIA 31EKTPUUYEeCKUin WHYp. KOoH-
Ubl 06eMX XMW LWHYypa XOPOWEHbKO 3a4MCTbTe OT M30NALUU W
coenaiite netenbku. OTctyns 10— 15 MMAAUMETpPOB OT MeTesb
nepeBsXXNTe LWHYP HUTKON, 4Tob6bl He pacnnetanca. [epeg
TeM, KaK nepeBA3biBaTb, MPOfEHbTE MEXAY XWaaMu LWHypa
KYyCOYeK CMUYKW.

[Ona nponycka WHypa BbipeXbTe B CTEHKe Kopnyca He-
6onbwoe oTBepcTue. [lpocyHbTe LWHYP B 3TO OTBepcTue ¢
BHYTPEHHeW CTOpOHbl. Cnnyka, ynupascb C OfHON CTOPOHbI B
CTeHKY Kopnyca, a C APYroii — B HWTOYHOE KOMbLO, He AacT
WHYPY Bbl4epruBaTbCa M3-noj BUHTOB.

Ha wypynbl KOHTakTOB HajeHbTe wWaibbl. MecTa nNpuBepT-
KW WypynoB Ha [fHe Kopnyca HakonuTte wwuinom. HageHbTe Ha
KaXblA Wypyn netnw LWHypa W NeTAi0 COOTBETCTBYHOLWETO
BblBOJ4A OT KaTylWeK W 3aBepHuUTe wypyn Tyro B gHo. LUali6a
npuxmet o06e netnnm Apyr K APYry, W MNOAYYUTCA HaAeXHbIA
KOHTaKT.

Bknouns TpybKy B pO3eTKYy TPaHCAALWOHHON ceTwu, npwu-
cTynaiTe K perynuposke. BbipexbTe u3 6ymarm HeCKONbKO
KONew N0 HapyXHOMY fuameTrpy Mem6paHbl U LWIWPUHOA 2—s
2,5 munnumetpa. MNogknagbiBailTe nof Memb6paHy pasnnyHoe
KONMYecTBO KOJiey v nanbLaMy MpuXMMaiTe KpblWKY Kopnyca.
Korpa po6beTtechb Hawbonblueld FrPOMKOCTM, BCTaBbTe B OTBep-
CTWUA BWHTbl W CTAHWUTE KPbIWKY W AHO, 3aXaB MeXAy HUMHK
CTEHKY Kopnyca.
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Tpy6ka roToBa. [ns npugaHus el KpacWBOro W COJUAHOIO
BUAA TMOKPOWTE Hapy>XHble ee 4acTu YepsbiM JaKOM Wau
amanblo. Ecnm y Bac ecTb LWIKypKa, (aHepHble 4acTW HYXHO
npefBapuTesbHO OTWKYPUTb.

OT TENE®OHHOW TPYBKU K «PEKOPAY»

Bckope nocne BO3HUKHOBEHWA pajuoBeliaHWa K MpPoOuM3-
BOACTBY TPOMKOrOoBOpMTeneid MNpucTynuaa MPOMbILWIAEHHOCTb.
Hap pa3paboTkoil M ycoBepweHCTBOBAHWEM TPOMKOroBopuTe-
na  3ajymanucb WHXeHepbl. [MPOMBbIWIEHHOCTb, KOHEYHO, He
3aHMManacb KyCcTapHOW mnepeAenkoi TenedoHHbIX TPy6OK, HO
MeXaHW3Mbl NepBbIX MPOMbILWJIEHHbIX 06pa3L,0B TPOMKOroBOpU-
Teneii ObIAM elle OYEeHb MOXOXWM MO YCTPOWCTBY Ha CBOEro
6nuxalwero npegka — Ha TeneOHHYH TpPyOKYy.

MocMOTpuTe Ha pPUCYHOK 39, rae nokasaHbl MepBble FPOM-
KOrOBOPWUTENU, BbIMYCKAaBLWIMWECA HalWelk MNPOMbIWIEHHOCTbIO.
O6a 3T TPOMKOrOBOPWUTENS — W KOMHATHbIA «JluannyT»

"
YAUUHBIA «AKKOPA» — UMENU pynopbl. Y «Jlununyta» uepHblii

Puc. 39. TllepBeHUbl pagvonpPOMbILLINEHHOCTH rpPOMKOroBopuTenn «AKkopa»
n «<JInnurnT».



M30THYTbIA pynop Ha MOACTaBKe, TaK XOPOWO 3HAKOMbIA BCEM
cTapbiM paguontobutenam. [a v Bbl, HaBepHOe, He pa3 Bupge-
M 3TOT PYNop Ha PUCYHKax B KHUrax W CcTapblX >XXypHanax.
N3 3Toro pynopa BmepBble 3a3By4yaj MO BCEM Yro/jKam Hawlel
CTpaHbl paguMoronoc KpacHol CTONWUBbI.

Pynop «Akkopfa» noxoX no opMme Ha gaHdpapy uim Ha
601bWOK NMOHEPCKUIA TOPH.

He npowno u gBaguatv neT CO BPEMEHW MNOSBAEHUS 3TUX
[LBYX KOHCTPYKLUMWIA, a pa3BUMTME FPOMKOrOBOPUTENs ywJ/io pa-
neko Bneped. Tenepb Bbl yXe HUrAe He BCTPeTUTe 3TMX nNep-
BEHLEB paguMONpOMbIWIIEHHOCTN, KakK He BCTPeTUTe HUrge
YronbHOW namnoyku unm naposo3a CTedeHCOHa.

Ha pucyHke 39 Bbl BUAMTE, UYTO Y 3TUX FTPOMKOrOBOpMUTESEl
MMenca, Kak u B TeneoHHOI Tpyb6Ke, MOAKOBOOG6Gpa3HbI mar-
HAT C ABYMS MOJIIOCHbBIMW HAKOHEYHWKAMU, Ha KOTOpble Haje-
Ba/MCb ABe KaTYLW KU M30/IMPOBAHHOW MPOBOMOKMU.

MepBblii 06pa3sel «AKKOpAa» WMEN XenesHyw MeMm6paHy,
KakK y TeneOHHOW Tpy6KW, TONbKO ropas3fgo 6ONblIero pas-
mepa. NMpuMepHO TakK Xe 6bln YCTPOEH W MexaHW3M «Jlnauny-
Ta». Mo3gHee B «AKKOpAe» CTanu fAenatb SKOpek.

Yem e naoxu 6bIIM 3TU TPOMKOFOBOPWTENM, moyemy  OT
HUX OTKasanucb?

MepBbiM AEN0OM WHXEHepbl 06paTWnM BHUMaHMe Ha TO, 4TO
MembpaHa WM AKOPEK CWUIbHO MPUTATUBAKOTCA K MarHWTy BCe
BpeMS, fJaXe Torja, Korga rpoMKOroBopuTens He pa6oTaer.
[elicTBue ToKa B KaTyllKax TOAbKO ycunueaeT wauM ocnabnsaet
3TO NpUTSIXKEHME.

Ho sKopek He AO/HKEH NpuaMnatb K NOMCHBIM HaKOHeu-
HMKaMm. M03TOMY NpPUXOAMTCA AenaTb €ro [OCTAaTOYHO TONCTbIM
W ynpyruMm, Kak TFOBOPST, XXECTKUM. A XXECTKUIA SKOpeK Tpyfa-
HO packayaTb. 3HauyWT, €CAM Mbl XOTUM cfAenatb MeXaHW3M
60nee 4YyBCTBUTENbHbIM, 60/iee NOAATANBLIM, HYXHO M36aBUTb-
CcA OT BO3JeiCTBMSA Ha AKOPEeK MOCTOAHHOrO MarHUMTHOTO Mpu-
TSOKEHUS.

Cuctema, He uMetlowas MNOCTOAHHOFO MarHUTHOrO NPUTA-
XeHus, BCKope Oblna wn306peTeHa. YCTPOWCTBO ee SCHO w3
pucyHka 40. Ha nontocbl NMogKOBOOGPasHOro MarHuTa HafeThbl
NOMKOCHble HaKOHEYHWKMW, 06palleHHble HaBCTpevy APYr ApPYry.
B 3a30p MeXAy MOMKCHbIMU HAaKOHEYHMKaMuW BXOAWT cBO6GOSA-
Hblli KOHEL, )efne3Horo skopbkKa. [pyroi KoHey sKOpbkKa 3a-
KpenneH. Ha NONOCHbIX HaKOHEYHMKaX CUAAT [ABe KaTyLwKu,
COeMHEHHbIE MeXAy c0060i nocnefoBaTeslbHO.

Korpa Toka B KaTylKax HeT, 06a nontwca MOCTOSAHHOTO Mar-
HUTAa NPUTATMBAKOT K cebe HAKOPEeK OAWHAKOBO cuabHO. [o-
3TOMYy fKOpeK OCTaeTCA B pPaBHOBECUM MEXAY HUMU U He
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Puc. 40. Tak paboTaeT rpomMKorosoputenb 6e3 MNOCTOSAHHOrO MarHUTHOro
NPUTAXEHNA.



crnbaeTca HM B OAHY, HUW B [PYryl CTOPOHY. 3HA4yuUT, 3/ecb
LeACTBNTENbHO HEeT MOCTOAHHOIO MarHUTHOTO MPUTAXEHUS.

MponycTuMm Tenepb MO KaTywkam TOK B OfHOM KaKOM-HW-
6yab HanpaBneHun. W3 rnaBel «CaMopfeNnbHbIli  MarHWT»  Bbl
yXXe 3HaeTe, YTO pacnofioXeHue MOJIIOCOB 3/IeKTPOMarHuTa 3a-
BUCWUT OT TOr0, B KaKyl CTOPOHY TeyeT MO ero KaTywke 3NekK-
TPUYECKMin TOK. 34ecb KaTyWKM HamoTaHbl B MPOTMBOMOMOX-
HbIX HanpaBneHWAX, TaK 4YTO KOrfja ofHa W3 HUX cO3fjaeT ce-
BEPHbIi MarHWTHbI MNOMIOC HA MPaBOM KOHLUe CepAevyHuKa,
fpyrasa cosfjaeT CEeBEPHbIi NOAKOC Ha /NeBOM KOHLUE CBOEero
cepaeyHnka. OTO XOpowWwo BMAHO Ha pucyHke 40. Tam nokasa*
HO, Kakoe TMony4yaetcd pacrnofnoXeHue MNONIOCOB MOCTOAHHOIO
MarHuTa W 3M1eKTPOMAarHuTOB.

Bbl BuMAuMTe, YTO c/ieBa OF AKOPbKa HaxOAWUTCA CeBEpPHbIN
NnontCc MOCTOAHHOIO MarHuTa W 3/1eCb XE€ O0Ka3blBaeTcd ce-
BEPHbIA MOMOC NEeBOr0 31eKTpOMarHuTa. 3HA4YWT, MarHuTHoe
feiicTBMe C NeBOV CTOPOHbI Ha SAKOPeK ycuautcsa, OH O6ygeT
NPUTArMBaTbLCA B 3Ty CTOPOHY CUNbHEe, YeM paHblUe.

A cnpaBa OT SKOpbKa HAaxOAMTCH HOKHbIA MOMOC MNOCTOAH-
HOF0O MarHuWTa, HO y MpaBOro 3fieKTpoMarHuTa obpaweH K
AKOPbKY HE€ HXXHbI/A, a CeBepHblil montwc. MarHuTHoe MNpUTA-
XeHue AKopbKa B MNpaByl CTOPOHY 6yaeT cnabee, yem npu
OTCYTCTBMW TOKa B KaTyLIKe.

UYto xe 6yaeT ¢ Akopbkom? [loka ero ¢ OAMHAKOBOW CU-
Nnoil  TAHynM B 06e CTOPOHbI, OH CTOAN Ha MecTe. o Tenepb
NPUTAXEeHWe BNEBO YCWUIMNOCbL, a NPUTAXKEHUe BMpaBo ocCna-
6eno. FACHO, 4YTO AKOpPEK OTKAOHWUTCA B NEBYI CTOPOHY.

Ecnm nponyctuTb no KaTywkam TOK B MPOTUBOMOJIOXHOM
HanpaBneHUn, BCe MOMIOCHI 3NEKTPOMArHUTOB MEPEMEHATCH Me-
ctamu. Tenepb yXe crnpaBa OT AKOpPbKa COBMNagyT MOJOCHI MO-
CTOAHHOTO MarHuMTa u 3neKTpomMarHuTa. A cneesa OT fAKOpPbKa,
r4e HaxoAuTCcs CeBepHbIli MOAKC MOCTOAHHOIO MarHuTa, OKa-
XKEeTCA H0OKHbIA NONC 3NeKTpoOMarHuTa, Tak 4YTo MNpUTsXKeHue
B/fieB0 ocnabeeT. MOHATHO, AKOPEK OTKNOHWUTCA BMpaso.

JTa cucTema npepfctaBnsna coboil 3amMeTHbIV war Bhnepej
Mo CpaBHEHWIO C «J/lununyToM». Ho oHa He ycnena euje BHe-
OpPUTbLCA B MPOWU3BOACTBO, KakK MOABMNOCb HOBOE YCOBEPILUEH-
CTBOBaHue.

MHXeHepbl CcTapanucb YBeIMYUTb YYBCTBUTENBHOCTb FPOM-
KorosopuTensa. VIHbIMWU cnoBaMu, WM XOTeNocCb, 4TO6bl FPOMKO-
ropoputenb Tpe6oBan AN cBoeii paboTbl MEHblle 3feKTpuye-
CKOTro TOKa W gaBan 60/bWYK TPOMKOCTb.

K TeneoHHOW Tpybke npuctaBuanm pynop wan npuaenanu
guddysop. OTo nomorno. 3ameHuWnu MembpaHy SAKOPbKOM,
ToXe nomorno. TlofgBuXXHaa cucTema CcTana nofjaTnuBsee.
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OcBo6oannmum sAKopek OT MOCTOAHHOIO MarHUTHOrO MNPUTHAXe-
HUS— yfanocb cpenaTb CUCTEMY elle nofatnuMeee. UT0o Xe
fanbwe?

MHXeHepamM 3ax0Tenocb YBeNNUYUTb CUNY MarHUTHOro npu-
TSXKEHUSA, TAHYLLEero AKOpb TO B OfHY, TO B APYryl CTOpPOHY.
Kak aro cpenatb? Xopowo 6bl, Hanpumep, NOCTaBUTb MNOCTO-
AHHbIA MarHUT nocunbHee. CKaXeMm, B3fiTb He OfHY «MOAKO-
BYy», @ C/NOXWUTb BMeCTe HecCcKonbko. MNMonpo6oBanu, He MNOHpa-
BWNOCb: YYBCTBUTENbHOCTb YyBeNuuymnacb Mano, a rPOMKOroBo-
puTenb MONYYUNCA TSHXKENbIA U JOPOroil.

MoxeT 6bITb, 3a30p cAenatb NoMmeHble? Bbl BefAb 3HaeTe:
YeM MeHblle BO3JYLWHbIA 3a30p B XENe3HOW MarHUTHOW uenwu,
TeM ryuie B 3a30pe MarHUTHble CUOBbIE.IUHUKN, TeM 60nblle
MarHWTHble cufibl. HO 3a30p ¥ TaK YXXe HeBenuK, a fJanble
yMeHblWaTb HeKyfa: Hajo BeAb OCTaBWTb MeCTO, 4TO6bl AKO-
peKk Mor KonebaTbCs, He CTYKasCb O MOMKOCHbIe HaKOHEYHUKW.

3a30p Bce-Takum nonpob6oBanu yMeHbWWUTL. Pasmax Kofe-
6aHWiA AKOpbKa B 3a30pe MNpPULIIOCH MPU 3TOM TOXE YMEHb-
wnte. Ho pasmax konebaHuii guddysopa yMeHblIaTbCA He
JOMKEeH, a To 3BYK CTaHeT Tuwe. YUToObl 3TOr0 He CAYy4YUIOCH,
AKOpPeK YANMHUAW W NpUKpenunan Augdys3op 3a MNOAHCHbBIMU
HakKOHeYHMKamun. HuYero Xopowero He MOMYYUNOCb: MEXAHU3M
rPOMKOroBOopuUTENs cTan CcuU/bHee, 3aTo pblyar, packayuBal-
wuii gudysop, ctan Tenepb 3aTpPyAHATb paboTy MexaHu3Mma.

3HAUYUT, C NOCTOAHHbIM MarHUTOM TFPOMKOTFOBOPUTENS HUYe-
ro 6onbwe cphenatb Henb3d. Torga WHXEHepbl 3aHANUCH
anekTpoMarHutom. Kak ycunuTtb feiicTBUE 31eKTpOMarHuTa Ha
AKOpPEK rpomkKorosoputensa?

ONeKTpoOMarHuT TeM CU/bHee, 4Yem 60/Mblie BUTKOB WMeeT
ero Katyweka v 4yem 60/blWe cula NPOXOAALWEro MO KaTyllKe
roka. YBenuuyeHue CuUAbl TOKa B KaTylWKe, KOHEYHO, HUKOro
He ycTpauBano. Beab Kak pa3 3TOoT camblii TOK Tpe6GoBanoch
YMEHbWNTb. A BUTKOB U TakK yXe 6bIJI0 MHOro, 6onbwe MoO-
TaTb Hekyga. Mpuwnocb 6bl yBeAMYMBaATL KaTyWKy, a OT 3TO-
ro pasmepbl, BeCc, CTOMMOCTb [TPOMKOFOBOPUTENHA YBENUUYU-
nuncb 6bl.

JNeKTPOMarHnuT TeM CU/bHEe, YEM MEHbLIe BO3AYLIHbIN 3a-
30p B €ro MarHMWTHOM uenu. Ho B MexaHU3Me TPOMKOTOBOpPM-
Tens 3a3o0p ANA 3NeKTpoMarHuTa TOT Xe camblid, 4To U Anq
NOCTOAHHOrO MarHuTa. OTOT 3a30p YyXe Obll YMeHblIeH Kak
TONIbKO BO3MOXHO.

3HaymT, BCe BO3MOXHOCTW ucyepnaHbl? HeT, He Bce. UH-
XXeHepbl BCMOMHWUAM, 4YTO Yy 3M1E€KTPOMArHMTa C Xene3HblM cep-
[EYHUKOM €eCcTb ele OfHO WHTEepPecHOe CBOWCTBO: 3/feKTpomar-
HUT, NUTaeMblii NepeMeHHbIM TOKOM, paboTaeT Aydlle, ecim ero
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Puc. 41. Hwuyero xopollero He nosiyyaeTcsd, ecnn pasfendTb  MarHUTHble
NOTOKM TakK, KakK 3[4ecb MNOKa3aHo.

CepAeYHUK, M BCS MarHWTHas Lenb CAefaHbl He W3 cTanu, a u3
MSATKOTO >enesa.

B paGoTatoueM rpoMKOroBopuTene KaxAblli KOHel 3fek-
TpOMarHuTa BCe BpPeMs CTAHOBWUTCS MOMEPEMEHHO TO CeBep-
HbIM MarHUTHbLIM TMOJIOCOM, TO HXKHbLIM, TO ONATbH CEBEPHLIM.
3HAYNT, MArHUTUKU-MONEKYbl B CEpPAEYHUKE 3NeKTpoMarHuta
LO/MKHbLl GbICTPO MOBOpPauMBaThCss TO B OfHY, TO B [Apyryto
CTOPOHY. UeMm flerye ux noBopauyuBaTb, TeM Jfyywe pa6oTaeT
3N1eKTPpOMAarHuT. Ho B MexaHW3Me TpPOMKOroBopuTtens 66/b-
WY 4YacTb MArHWTHOW LEenu coCTaBNsieT MOCTOSHHbIA MarHut.
[Jenaetca OH M3 CTanu, B KOTOPOW, KaK Mbl yXe 3HaeMm, u3-
MEHATb HanpaBfieHWe MarHWTUKOB-MONEKYN TPYAHO.

Kak e 6biTb? [MOCTOAHHbIA MarHUT BeAb HE BbIKWHELIb W3
rPOMKOToBOpUTENs. W 31eKTpOMarHMT ToXe Heobxogum. Ho
OHU MelawT APYr APYrYy, KaK fABa >XWfbla B O4HOW KOMHaTe.
UTo XOpowWwo Ans OJHOrO, TO MAOXO Ans Apyroro. OfuH Xu-
nel, Xo4yeT cnaTb, APYroi BkAto4yaeT pagno. OfWH NeXUT 60/b-
HOW, K APYroMy MpWUXOAAT FOCTHU.

O6a xunbua GysyT AOBOMbHbLI, €CM UX paccennTb No OT-
LeNbHbIM KOMHaTaM. Henb3a M «pacCenuTb» MOCTOAHHbLIA Ma-
THUT M 31eKTPOMAarHuT?

3T0 He Tak-TO MPOCTO cpenaTb. ECAM NOCTaBUTb MepemMbly-
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Ky M3 MArKOro »xenesa,
4yTOGbI 3MIEKTPOMArHuT
MMen CBOK OTAENbHYI Ma-
FHUTHYIO LUenb, KakK rMoka-
3aHO Ha pucyHke 41 cne-
Ba, HWYEro He MonyyuTcsa.
Bce cwunosble NWMHUKM MO-
CTOAHHOTO MarHuTa YynayT
B 3Ty MepeMblyKy, a B 3a-
30p He MOWAyT, U TPOMKO-
ropopuTens He 6ypeT npa-
BUNbHO paboTaTh.

MHXeHepbl  nocTaBuan
nepeMblyKy He CRAOLWHYIO,
a C BO3JYLWHBLIM 3a30pOM.
Monyunnocb BCe  paBHO
NAOX0: B MarHUTHOW uenu
oKaszanocb [fBa BO34yLW-
HbiIX 3a3opa. UTobbl 3nek-
TpomarHuT paboTan nyu-
Wwe, AOMNOMHWUTENbHbIA 3a-
30p Hajo caenaTtb MOMEHb-
we. Ho ToOrga cuaoBbIe
ANHWM NOCTOAHHOrO MarHuTa MOWAYT B 3TOT ManeHbkWii 3a-
30p, a B pabouynii 3a3o0p He NoWAyT. MOCTOSAHHLIA MarHuT 6y-
peT pelictBoBaTb cnabee, M 3N1eKTPOMArHMT MHOFO CUJIbHEE He
cTaHeT. Takasa cucTema, nokKasaHHas Ha pucyHke 41 cnpasa,
He nony4ymna pacnpocTpaHeHus.

Ho WHXeHepbl — ynopHbIiA Hapod. OHWM AONTO gymanu, Npo-
6oBana M Tak M 3TaK M HaKOHel HawWwau BbIXoA. Bbina npugyma-
Ha OCTpPOYMHasf MarHWTHas cucTema, ulobpaxeHHas Ha PUCYH-
Ke 42. B 3TOi cucTeme 3a30p OCTaeTCs TOJIbKO OAWUH, HO 3/1EK-
TPOMarHUT BCE )>X€& WMeeT CBOKW OTAE/NbHYK MarHUTHY
Luenb, He BKAKYawWyl B ceb6s MOCTOAHHbIA MarHuT. 3afjava
6blna peweHa. HoBas cucTtema okas3anacb ropasgo 4YyBCTBU-
TeNlbHee BCEX MPEXHUX M ObICTPO BbITECHUNA WUX.

MOLWHBIA YNUYHBIA TPOMKOTOBOPMUTENb «AKKOpA» 6bln ne-
pegenaH Ha 3Ty cuctemMy. MHOro *nosfiBuMNoCb U KOMHAaTHbIX
rPOMKOTOBOPWUTENEA, MOCTPOEHHbIX MO HOBOW cucteme. Hawm-
60onee M3BECTHbIE H3 Takux TPOMKOrOBOpWUTenei, BbiMyCKaBs-
WMNXCA Hawel MPOMbIWNEHHOCTbID, 3T0 «Pekoppg», «30pbKa»
n «MunoHep».

Puc. 42. Cxema mexaHusma «Pekopp».
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MEXAHWN3M «PEKOP»

Fpomkorosoputens Tuna «Pekoph» Bbl MOXEeTe cfhenaTtb
camun. Ero TpyaHee cpenaTtb, YeM nepefenaTb roTOBYK Tene-
(hOHHYI TpPyOKYy, 3aTO, €Cnu BCe CcfenaeTe akKypaTHO, OH 6y-
feT paboTaTb He xyxXe (abpuuHoro.

MexaHn3M «PekopA» COCTOMT W3 YeTbipeX OCHOBHbLIX uYa-
CTeii: MarHuTa C NOMKOCHLIMW HAKOHEYHUKAMW, CepAevyHUKOB C
KaTylwKkaMmu, fikopbka-smbpatopa C WrAoid W nNaHenbky C Bbl-
BOAHLIMW KNeMMaMW W PErynupoBOYHLIM BUHTOM.

Mopapok paboTbl 6yfeT Takol: cHayana W3roTOBbTe BCe
petanu, nogbepnuTe Becb KpenexHbii matepuan (60ATUKM, raii-
KW, wWaibbl 1 np.), a NOTOM yXe npuctynaiTe K cbopke u
perynnupoBkKe rpomMKOroBOpuUTeNA.

MOCTOAHHbLIA MarHWT fydlle BCero nojobpaTb TOTOBbIA.
Pasmepbl MarHuta HYXHbl Takue: cedyeHue 8 X 20 munnumer-
poB, paccTofiHMe MexXxAay nonwcamu 41 wmunnaumetp, obuwas
anvHa nogkosbl 90  MWUANMMETPOB. MocnegHwii pasmep
MOXHO W He BbIfiepXunBaTb 0COOGEHHO TOYHO, BNUATbL Ha pabo-
Ty rPOMKOroBOpuTens OH He 6yaeT. B onucaHHON 3[4eCb KOH-
CTPYKLUMM Mbl UCMONb30OBaIN MarHuUT OT 3/1EKTPOU3MEPUTENb-
Horo npubopa. MarHMT Takoro >xe pasmepa UMeeT TenedoH-
HbIl MHOYKTOP. MOXHO TakXe WMCN0Nb30BaTb MOCTOAHHbLIA Ma-

Puc. 43, Bup Ha MexaHusMm «Pekopfg* ¢ TopuoB MarwirTa.
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FHAT OT MarHeto, b wmara-
3UHaxX «HOHBbIA TEXHUK» U
HarnagHblX nocobuin ToXe
MHOrAa  BCTpeyarTCA B
npofaxe TMOCTOAHHbIe Ma-
rHUTHl, Ecninm pasmepbl Ma-
rHMTa 6yAyT  HECKONbKO
OT/INYATLCA OT YKa3aHHbIX,
3T0 He 6efa, Bbl Jerko
coobpa3nTe, KaK HYXHO
W3MEHWUTb pasMepbl NoJtC-
HbIX HaKOHEeYHWNKOB n
KNeMMHON NaHenbKu.

Ecnn HWKaKoro rotoso-
ro MOCTOAHHOrO0 MarHuTta
HallTW He ypacTcs, cAe-
naiiTe MarHuTt camu. M3ro-

TOBJiEHMNe caMofenbHOro
MarHuta nogpobHo onu-
caHo B rnase «Camofenb-
HbIN MarHuT». Puc. 44, Bug Ha MexaHusMm «Pekopa>

CepAeyHukn  cpenanTte c6OKy.

M3 MATKOT0 OTOXXEHHOro

Xenesa 0,3—0,5 wmwunnu-

mMeTpa TOMNWMWHONK. YpobHee BCEro MCNONb30BaTb >eCcTb OT
KOHcepBHOW 6aHku. CpexbTe y 6aHKu BCe WBbl W, NOCTYKWU-
Bas MO/JIOTKOM uepe3 fAepeBALWKY, pacnpAMuTe GOKOBYK CTeH-
Ky. PacnpsmfeHHbIli NUCT XeCTW CYHbTe B OrOHb (Ny4lue BCe-
ro B Meyb) W npocnefute, 4ytobbl OH PaBHOMEPHO Hakanuics
fokpacHa. Kak TONbKO packanuTcs, BblHbTE U MeANIEHHO OXna-
guTe Ha Bo3gyxe. [poTpuTe XecTb TPANKOA MAN KOMKOM 6y-
mMaru, 4Tobbl OYNCTUTb OT OKaNWHbI W FPA3M, W NpuUcTynanTe K
pasmeTke.

PacuepTute u paspexbTe NUCT Ha NPAMOYrONbHWKM pas-
mepom 13 X 26 munnumeTpoB. Ha KaxpAblii CepAeYHUK MNOWi-
LeT nAaTHajguaTb-ABajuaTte MPAMOYrofibHUKOB. N3roToBbTE
M3 XecTw wabnoH no pucyHky 45. OTBepcTua B wabnoHe
npogenainTte WWIOM W 3ayCeHUbl CHUMWTE HanWabHUKOM. pu-
KnagbiBainTe WabnoH K KaXAOMY MPAMOYTOfibHUKY W aKKypar-
HO oyYepuyuBaliTe MO KOHTYpy OCTpbIM wwunoMm. He 3abyabTe
HaMeTWTb MecTa OTBepcTuWii. Mpo6eiTe WKUAOM OTBEPCTUA, CMU-
NUTe 3ayCeHUbl U BblpeXbTe MNNACTUHKN MO 06BefleHHOMY KOH-
Typy. Bbipe3aTb Hago TakK, 4TOO6bl KOHTYPHble JIMHUM He OTpe-
3aNnCb, a OCTaNNUCb Ha MAacTUHKax. 3ayCeHubl CNUAMTe Men-
KUM HanunbHUKOM. [OTOBble MNACTUHKM neped COHOPKOW HYX-
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Puc. 45. CeppeyHuk «Pekoppa».

Ho 6GyfdeT euwe pa3 BbINpPaBUTb, MOCTYKMBAs MOJOTKOM uepes
fepeBALWKY.

MpucTtynalite Kk c6opke. CepievyHUKU HYXHO CKnenmaTb
MeLHOW NPOBONOKOW TONWMWHOW He MeHee | munnumetpa. OT-
BEPCTMA B NNacTUHKaxX HYXHO cAenaTb Takoro fguametpa, 4TO-
6bl MMetoLlascs y Bac NPOBONOKA MPOXOAMNA B HUX He CAMLI-
KoM cBo6ogHO. OTpesaB uYeTbipe Kycka NPOBOMOKM No !5 mMun-
AUMETPOB A/IMHON, HaHW3bIBaliTe Ha HUX nnacTuHku. O6was
TOMWMHA MNakeTa AOMKHA MOAyYnTbCcs 7 MUAnumeTpoB. UN3sme-
pPATb TONWMUHY HYXHO, pa3yMeeTcsi, KPenKO CXaB naket. Bbl-
cTynawlme no CTOpoHaM nakeTa KOHLbl NPOBONOKKM 06KycuTe
Ha paccTosHuit 1— 15 MunaumeTpa OT NOBEPXHOCTE nnacTu-
HOK W packnenaiiTe. beiiTe MONOTKOM No KpasMm Topua npo-
BOMIOKW, TOrfa Yy 3aKfenkyu MNoNyyuTcs xopowas Troj0BKa, a
CTEPXEHb 3aK/MenKW He UCKPUBUTCS.

MpUNOXUB K CKNENaHHOMY CEepAeYHWKY wWabnoH, cnuauTe
HaNnMNbHUKOM BCe BbICTyMalwlnme Kpas cepAeyvyHuka. Tenepb Bbl
porajanucb, 3ayemM pa3Mep 3aroTOBKM Mbl B3I HEMHOTO
6oNblle pa3mMepoB cepAeyvyHUKa. Ecnm 6bl Mbl cpa3y Hapesanu
NNacTUHKM TOYHO MO pasmMepy, TO NOCNe ONUNOBKM HEPOBHO-
CTeli cepAeyHMK monyumnca Obl MeHblwe, yem cnepgyet. Oco-
6eHHO TWAaTeNbHO M aKKYypaTHO OMWAMTE TOPLbl HOXEK «LU».
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CpefHAf HOXKa AO/MKHa ObITb Ha 15 wmunnumetrpa Kopoue
KpamHux.

CpenaB [fBa CepAeyHuUKa, npucTynanWTe K HaMOTKe KaTy-
wek. Kak moTath, cka3aHo B rnase «KaTywku». [poBoj no-
Hagobutcs mapkm «M3» (NpoBof4 3ManMpoOBaHHbLIW), AnameT-
pom 0,05 uan 0,06 munnumetpa. MoTaTb KaTywWwKW HYXHO [0
3anofiHeHns kKapkaca. MpoBoga 0,05 noiger Ha KaTyLwWwKy npu-
mepHo 2000 BWMTKOB, COMPOTUB/EHWE OAHON KaTylwkn 6yper
okono 800 om. Mpoeopga 0,06 noiger 1500 BUTKOB, COMpO-
TuBneHue 6ypet okono 420 oM. MoTaTb KaTyWKW caMUM He-
06s3aTeNbHO; ecnuM pJocTaHeTe TrOTOBble KaTywku Aans «Pe-
Kopga» wWamM XxoTs 6bl KaTywku OT TeneOHHOW TPy6KM, OHK
BMOMIHE MOLOWAYT.

MonoCcHble HakKOHEeYHWKW cpaenaiiTe M3 Kycka AWCTOBOrO
Xenesa TonwwuHoin 1,5 munnumetpa. MpefBapuTeNbHO HYXHO
Xeneso omkeyb. Kak 3To cpenaTb, YXXe roBOpuoCh.

Bbinunnte ABe NAaCTUHKWM MO 28 MWUANUMETPOB LUWPUHOW U
AnvHOW 56 m 73 munnumetpa. COrHUTe MX N0 pasmepaM Ha
pucyHke 46 B Buae 6yKBbl «[M» Tak, 4TOO6bl KOpOTKas CcKoba
MAOTHO BXOAWNA BHYTPb A/NMHHOW M B TO XK€ BpemMs MJOTHO
«cagmnacb» Ha nonwc MmarHuTa. [locTapaiiTecb Tak nofgo-
rHaTb CKOObl, 4TOGbI MEXAY HUMW U MeXAY BHYTPEHHeil CKo-
60/ M MarHMTOM He 0CTaBanoCb HWKakKMX mpocBeToB. He B3ay-
MaiiTe TONbKO THYTb CKO6Gbl MOMOTKOM, HAajeB WX Ha MarHuT.
MoMHWTE, YTO OT YyAapoB MarHWT pasmarHuymsaeTcs.

BcTaBbTe Ha CBOM MecTa cepAeyHUKM. OHM NNOTHO [ONXK-
Hbl BXOAWTb BHYTPb [ANWHHOW CKOOGbI UM ynupaTbCcs B Topely
KOpPOTKO/. B Tex mecTax, rfae NPOWAYT CTAXHbIE BWHTbI, NPO-
cBepnuTe 4yepes obe CKOObl HACKBO3b OTBEPCTUA [MaMeTpPOM
2,8—3 MunnumeTpa, ecin BUHTbI 6yayT gumametpom 2,6 Mun-
numetpa. Ecnm nopbepere BUHTHLI fuamMeTpoM 3 MWUNNUMETPa,
TO AnameTp OTBEPCTWIA AONXeH O6bITb 3,2—3,5 munnumetpa.
BuHTOB noHapgo6uTcA ABa, no 35 MWANUMETPOB ANWHOA © C
ABYMSA Tralkamu KaXnablii.

CpenaiiTe Tenepb sAKopek-Bubpatop. OH COCTOWT U3 YeTbl-
pex peTaneil: AKOpbKa, CTepPXXeHbka (UrAbl), KPenexHOro xo-
MYTUKa W PeryiupoBOYHON MPYXUHKN. AKOPEK U KpenexXHbli
XOMYTUK [eflaloTCA M3 KycO4YKa TakKoro e NINCTOBOro Xenesa
TonwwuHon 1,5 muanumeTpa, Kakoe LWA0 Ha MOMKOCHbIE HaKo-
HeyHukun. LunprHa AKopbKa M XOMYTMKa MO 8 MUMNUMETPOB.
OnvHa NofocKM [N KPenexHoro xomytuka 70 MUANMMETPOB.
3Ty NONOCKY Hafo WM30THYTb W TOYHO MOAOrHaTb MO MOACY
MarHmTa. Mexpay OTOrHYTbIMW KOHLaMW [O/XXEH 0cTaTbCHA 3a-
30p B 2 munnumetpa. lMNocpegnHe O[HON M3 KOPOTKMX CTOPOH
XOMyTuKa npu cbopke npunasiitTe 3a ronoeky BUHT. K aTomy
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BUHTY HYXHO 6yaeT nogobpaTb fgBe raiiku. B OTOrHyTbIX KOH-
Lax MnpocBepsnMTe OTBEPCTUA.

OnunHa nonockn gnsa AKopbka 35 MUANUMETPOB. Bbinunus
ee, akKypaTHO BbIPOBHAWTE M CHUMUTe 3ayceHUbl. PasmMeTbTe ©
npoceepnute oteepctua. OcTaeTca ewe caenatb NPONWUAbl €
06enx CTOPOH Ha paccToAHWM 8 MUNNUMETPOB OT KOHUA, Npu-
KpennsgemMoro K XoMyTuKy. Jly4lue BCero genatb 3TW MPOMUNbI
KPYrablM WAWM NONYKPYrAblM Hafdunem. TOT KOHeL HAKOpbKa,
KOTOpPbIA BOWAET MeXAYy CepAeYHUKamu, HYXHO TWaTenbHO
onunute. OH AO0/IXKeH OblTb COBEPLIEHHO POBHLIM U WMETb B
ceyeHUn GopmMy MnpPAMOYrofibHUKA CO CTPOro napajinenbHbl-
MW MNPOTUBOMOMOXHbLIMWU CTOpPOHamMu. [N KpenfeHusa AKOpb-
Ka 3aroToBbTe BWHT 10— 12 MUAAMMETPOB AJMHONA, C OJHOM
raikoi.

Wrna penaetcd W3 )Kene3HOW NPOBONOKM AMaMeTpPOM
1,5 munnumetpa. AnnHa urnel 30 MUNAMMETPOB.

PerynupoBOYHYl NPYXWHKY cpenaite m3 naTyHu. Kycouek
nuctoBoi natyHu 0,5—0,8 mMuaammeTpa TOAWMWHOA WM Takoro
pasmepa, 4T0o6bl M3 HEro MOXHO 6biN0 Bbipe3aTb MAACTUHKY
pasmepom 5 X 22 MunniuMmeTpa, MOMOXMUTe HA HAKOBANIbHIO UK
Ha NJOCKWIA KyCOYeK >Kene3a U XOPOLWEHbKO MNPOKyWTe TAXe-
NbIM MOJIOTKOM (KakK roBOPAT cliecapf, «0TrapTyiTe»), u4To-
6bl NaTyHb CTana XeCcTKOMW W ynpyroi. Bbipe3aB MnaeTUHKY,
nouyncTbTe ee WKYPKOA W mpucTynainTe K pasmeTKe OTBEPCTUIA.
[ na 3Toro nydlle BCEro HaNOXMWUTb NNACTUHKY Ha AKOpPeK U
HaMeTUTb MecTa OTBEpCTMii Yepe3 OTBEPCTMA B AKOPbKe.

MpocBepnnMB OTBepcTWS B NNacTUHKe, MNpuknenanTe ee K
AKOPbKY MeAHOW WM antoMWHWEBOW MPOBOMOKOW AMaMeTpoOM
0Kono 2 munaumetposB. CrmbaTb NAacTUHKY nokKka He Hafo,
cfenaete 3To npu cbopke.

Ona knemMMHOW naHenbkun noabepute KYyCOK HEMArHUTHOrO
nucToBoro matepuana (natyHu, megm) pasmepom 35 X 49 mun-
numeTpoB U 1,5—2 munnumetpa TOAWMHOW. PasmeTbTe ¥ Npo-
CBEpPNWTE OTBEPCTUA MNOA4 KAEMMbl W PEryampoBOYHbIA BWHT.
OvameTp oTBepcTuii noj KNemMmbl 5 MWUANMMETPOB, NOL pery-
NWPOBOYHLIA BUHT 3,5 mMunnumetpa. OTBepcTUS NOL BWHTHI,
Kpenswmne naHenbKy K MexaHW3My, NokKa He pa3mevainTte, uX
npupgetca pasmeyaTb W CBEpPAUTb MO MeCTy npu cbopke.

PerynupoBoYHbIli BUHT — 06bIUYHbII TPEXMUNNNMETPOBIA
BUHT He MeHee 20 MWANMMETPOB [LNNHOW W C ABYMSA rainkamu.
OfHy raliky Bbl MOTOM npunaseTe C HWXHeW CTOPOHbI K/EMM-
HOW naHenn nofj OTBepcTMEeM ANA NpPoxofa PeryinpoBOYHOrO
BMHTa. Korga 6ygeTe npunavwsaTb, 3aBEPHUTE B raiiky CHuUKy,
4yTO6GbI NPMNO He 3aTek B pe3bby. BTopasd railka noHago6mTcs
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ONA 3aTSXXKW BUHTA MOCNEe TOro, Kak rpoMKorosoputens 6yfgert
OTPEerynmpoBaH.

BbiBOAHbIE K/NEeMMbl — ABa BWHTA nNo 15 MunauMmeTpos
AAVHON. BWHTbLI nopoigyT no6ble, Nydylle BCEro TPEXMUANM-
mMeTpoBble. KpomMe BUHTOB, NOHaAobATCA yeTbipe raiiku, 4eTbl-
pe M30NMALMOHHbIE W [Be MeTananyeckme Wanbbl.

Tenepb BCce fgetann roTosbl. MpucTynaiite Kk cbopke.

Mpexae BCero, BOOPYXWBLWMWCb MasAbHUKOM, npunasiTte
railky perynMpoBOYHOrO BMHTA K KAEMMHOW nNaHenm W BUHT
KpenneHna naHenn K XOMYTWUKY. Wrny 3aroHute Tyro B
npejHasHauyeHHoOe [N1A Hee OTBepCTME AKOPS M nponasiTe.

HajeHbTe KaTywku Ha cepAeyHukn. CneaumTte npu  3ToM,
4yTo6bl BUTKM 06enMX KaTylwekK LWAW B OLHOM HanpaBneHuun. Ec-
NV nepenyTtaeTe W OAHY M3 KaTylWweK HajeHeTe «BBepx Hora-
MW», TPOMKOroBOpuTenb He 6yneT paboTaTb. ITO Nerko coob6-
pasuTb MO PUCYHKY 42, BCMOMHUWB npaBwno, fJaHHOe B TrnaBe
«CamogenbHblli MarHuT». K SKOpbKY AO/MKHbI 6biTb 06palyeHbl
KOHel OAHOW KaTywkKW W Hayano Apyroin. OTuW BbIBOAbI KaTy-
Wwek, ob6palweHHble APYr K APYry, COeAMHUTEe MexXAy Cco060i:
CKpyTUTe nAu cnasite. NMOMHMTe TONbKO, 4TO MasaTb NpoBOAA
KWCNOTON Henb3s. MecTo COeAWHEHUA 3an30NupyiiTe M 0TO-
FTHWTEe B CTOPOHY, 4TO6Gbl NMPOBOAHWKW He Mewanu paboTe Me-
XaHu3ma.

3anoxuTte Apyr B gpyra o6a MOMOCHbIX HaKOHeYHWKa W
HaABMHbTE MX Ha KOHeL, MarHuTa. B HapyXHbli HaKOHEYHUK
BCTaBbTe CepAeYHUKM C KaTylwkamu. ponycTute 4yepes oTBep-
CTMA B HAKOHEYHMKAX CTAXHbIE BUHTbI W TYro 3aBepHUTE
ranku.

Ha gpyroii KoHel MarHuMTa HafileHbTe KpemneXHbll XOMYTUK
AKOpA. 3aN0XNUTE XBOCT AKOPA MeXfAy oTrnbéamm XOoMmMyTuka wu
CTAHUTE NPONYLWEHHbIM HACKBO3b BUHTOM. Ecnm mexpay atumu
oTrmbamu ¥ AKOpbKOM OyAyT OCTaBaTbCA NpU 3aTAXKKE Mpo-
CBeTbl W AKopek 6yper 60nTaTbCA, MNOLNOXKUTE B MPOCBETHI
KYyCOYKM XecTun. Ecnm npocsBeTbl O6YAYT 0CTaBaTbCA MeXAy XO-
MYTUKOM W MarHUTOM, MOLNIOXWUTE >XXeCTb MOA XOMYTUK.

Mpn c6opke o6paTuTe BHMMaHWE Ha TO, 4YTOOblI ralku no-
NIOCHbIX HAKOHEYHWKOB, MPYXWUHA AKOPbKA W BUHT Ha XOMYTM-
Ke 6binn obpalyeHbl B O4HY CTOPOHY.

HeMHOro oTmycTMB CTSXHOW BUHT XOMYTWKa, YCTaHOBUTE
XOMYTUK C fKOpeM Tak, 4Tobbl OHW OKaszanucb TOYHO Ha O0f-
HOM oCKM C cepfevyHMKamu KaTywek. Hukakume nepekochl 34ecb
HegonycTUMbl. AKOpPb [AOMXEH TOYHO BOWTM B MNPOMEXYTOK
MeXAy CpefHUMKN YacTAMMU CcepLevyHUKoB. [locne yCTaHOBKMU
3aTAHNTE HaKpenko CTAXHOW BUHT XOMYTMKA.

MpunoXuTe KNEMMHYIO MaHenbKy K BbICTYynalWUM KOHLAM
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BWHTOB MO/MIOCHbIX HAKOHEYHWKOB W BUHTA XOMYTuKa. OTMeTb-
Te Ha naHenbke MecTa OTBEpPCTWUIA M npocBepnuTe UX. HageHb-
Te KNEMMHYH MaHefbKy Ha BWHTbl U 3aTAHWUTe ralikamu. Ecnu
roN0BKa BMHTA XOMYTMKa OKaXXeTCH HUXe raek [ABYX [APYrux
BWHTOB, TO MOANOXWUTE Ha BWMHT XOMYTWKa HECKONbKO LWaib,
4yTo6bl MaHeNnbka He cToAna KOCO.

KnemMMHas nnacTMHKa Yy Hac MeTannumuyeckas, 3Ha4uT npu
yCTaHOBKe KNeMM WX NPpUAETCA W30AMPOBaTb, MHAye MONYYUT-
CA KOPOTKOe 3amMblKaHWe 4epe3 MNNaCTUHKY.

KnemMmbl fgenawTca M3 BUHTOB. Ha 3TW BWHTbI HaBepHUTey
ro0BKM NO HECKONIbKY 060POTOB WM30NALWMOHHON NEeHTbl LWK-
pvHOW 5 MunnumeTpoB. HafjeHbTe Ha KaXAblli BWUHT MeTn OT
COOTBETCTBYHLEr0o BbIBOAA KaTYLW KW, 3aTeM MeTaN/MUYeckyto
Wwanby n M30MSLMOHHYH wWakby. MponycTuTe KOHLUbI BUHTOB B
OTBEPCTUS KNEMMHOW MaHenu, HafleHbTe Ha HWUX elWwe Mo OAHOW
M30NALUOHHON Wakibe M CTAHUTE BCe railkamu.

Ha perynampoBOYHbIA BWHT HaBepHUTe [0 CaMOi TrONOBKMU
raiky n 3aBepHWTe 3TOT BWMHT B Traiiky, NpMNasHHY Ha KNeMM-
Holi naHenn. KoHel NaTyHHOW MPYXWHKW SKOpbKa 3axBaTuTe
nnockory6uamu U COrHUTE MPYXUHKY B Buae 6ykBbl «[» Tak,
4yTO6bl PErynMpoBOYHbI BUHT ynupanca B ee CBOOOAHbLIA KO-
Hew,.

MpucTynaliTe K peryiMpoBKe MOMOXEHUA AKOpPbKa B 3a30-
pe. AKOpeK [O/XeH CTOATb TOYHO MNOCepefuHe 3a30pa MEeX-
4y cepAeyHMKamm KaTywek. Ho cpa3y TpyAHO YCTaHOBUTb ero
C LOCTAaTOYHON TOYHOCTbIO, MO3TOMY OKOH4YaTeNbHas ycTaHOBKa
MPOU3BOAUTCA PEryNMpPoOBOYHbIM BUHTOM. Y CTaHOBUTE SAKOpPeEK
TakK, 4ToObl OH Kacancs cepAeyHuKa, OOpaleHHOro K peryau-
pOBOYHOMY BWHTY. [loBOpauyMBas pPeryampoBOYHbIA BWUHT, Bbl
HafjaBnunBaeTe Ha MPYXWHKY W OTXWMaeTe SAKOPeK K cepeau-
He 3as3opa. lNpoBepbTe, Nonyvaetcs N 3T0. Ecnu noHapobuTt-
€A, NOLOrHMTe fAKopeK. [locne OKOHYaTenbHOW cOOpPKM Mexa-
HU3Ma BMecTe ¢ gudpysopom 6yaeTe perynmposaTb TFPOMKO-
ropopuTenb Ha CAyX.

IN®DY30PbI

MoOXHO npugymMaTtb MHOro pasHoo6pasHbix Autphys3opos
LNA caMofenbHbIX rpoMKorosoputeneli. Mbl OnuwWeM HECKONb-
Ko gncdys3opoB; caenaiite, Kakoih BaM MoHpaBuTcA. Mpu aToMm
MOMHUTE, YTO TOYHOe COG/IOAEHNe PA3MEpPOB He TakK BaXHO.

Mpolwe BCeX B M3roTOBMEHUU AUGDY30P B BULE KHUKKM.
OH COCTOMT W3 OCHOBAHWUA, PaMKWU, «KHUXKW» W CTOWKW [NS
KpenneHus MexaHusma.
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Pamka penaeTca u3 Kycka aHepbl pasmepom 210 X 250
MUNNINMETPOB. B 3TOM Kycke (aHepbl BbINUIUTE «OKHO» pas3-
mepom 150 X 190 mwunaumertpos. W3 pgockm 10— 15 mMunnu-
MeTpOB TO/LWMWHOW caenainte ocHoBaHue pasmepom 210 X 120
MUNNUMETPOB W npubeliTe ero HECKONbKWMMW TrBO3fUKaM» K
Y3KO CTOpPOHe pamKu. Tenepb pamka MOXET CTOATh.

«KHUXKa» pgenaetca M3 aucTa NA0OTHOW 6Gymaru (nydwe
BCEro 4yepTexHoi) pasmepom 220 X 200 munnumeTpos. Pa3pge-
nme obe [NWHHbIe CTOPOHbI AMCTa TOYHO nNoMofiam, CoefguHuUTe
OTMeTKM MpPAMOW NUHMER M akKypaTHO COrHWTe 6Gymary no aToi
NNHUKN. 3aroToBbTe ABe MOMOCKM M3 KaptoHa 200 X 10 munnu-
MeTpoB. O6e 6GOKOBble KPOMKU «KHUXKXKU» HaMaXbTe C [BYX
CTOPOH KNneem Ha wupuHy 10 MunnumeTpoB. HanoXxute Kpom-
KW «KHWXKW» Ha pamKy C 3afHell CTOPOHbI, CBEpPXY MONOXMW-
Te KapTOHHble MNONOCKM W npubeiiTe reo3gukamu. Kpomku
CKHWXKWU» AOMXKHbI 3aX0AMUTb Ha Kpas pamMku Ha 10 mwunnu-
MeTpOB.

Ona npukpenneHns K «KHWKKE» WUrbl MeXaHu3ma rpoMKo-
ropopuTena 3aroToBbTe MAACTUHKY M3 eCcTn 15X 15 munammer-
POB U KOHTAKTHYIO BTY/KY OT BblKalo4aTend. [MnacTUHKY CO-
rHWTe nonofiam, a Kpafs HEMHOro passeguTte, 4ToObl OCTpble
pebpa He nospegunn 6ymary. BHYTpeHHuWe CTOPOHbI NNacTWH-
KW CMaXbTe KNeeM W HafBUHbTE Ha Pebpo «KHUXKWU», npef-
BapMTeNbHO OTMeTMB Ha 3ToM pebpe cepeguHy. C cunoin co-
XMWUTE CTOPOHbI NNACTUHKWM nnockorybuamum. B KOHTakTHOMN
BTY/IKE CO CTOPOHbl pe3bbbl cAenainTe nNponNun Ha rAy6uHy
0KONMO 2 mMunnumeTpoB. BcTtaBuB B 3TOT nponun pe6po nna-
CTUHKMW, OCTOPOXHO nponasiTe. He fepXxuTe nasfbHUK CAWLL-
KOM Jonro, a To mpoXxxeTe 6ymary. Ecnu He Haiigete BTY/N-
Ky OT BbIK/iloYaTens, npuaeTca NPAMO NPUNasaTb K MNNacTUHKe
KOHEeL, WUribl MexaHusma.

CpenaiiTe fepeBAHHYK CTOWKY ANA YKPeNneHWs MeXaHus-
Ma Ha OCHOBaHUW. PasMepoB CTOWKW Mbl He YKa3blBaeM, OHMU
3aBUCAT OT MexaHu3ma. [0 roToBOMY MEXaHW3MY Bbl J/1€TKO
MOATOHWTE 3TU pasmepbl. CTOKy npubelite K OCHOBaHuw, a
MeXaHW3M MpUTAHWTE K CTOlWKe ABYMSA LWypynamu, MNPONyLieH-
HbIMWU Yepe3 (aHepHYl Haknagky. KoHew urabl MexaHusma
LOMKEH BXOAWTb B OTBEPCTUE BTYNKW. 3aTAHUTE BUHT BTY/KWU.
FpPOMKOroBopuTenb roTOB.

HeckonbKo cnoxHee cpenatb Anddysop B BULe KOHYyca.
3aTo OH 6yfjeT O4YeHb NOXOX Ha 3aBoACKOW. W3roToBneHue
KOHuYyeckoro auntdysopa yxe 6bi10 onucaHo B rnase «Aung-
(hy30pHbIA TPOMKOTOBOPUTENb M3 TeneOHHON Tpybku». Ho Te-
neoHHas TpybkKa — ManOMOLWHbIA  FPOMKOrOBOpUTENb, NO-
3TOMY H Anddys3op y Hee MaNeHbKWin, 6onbwoi guddysop
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packayatb el He moAg cuny. ManeHbKUin AUOHY30p MOXHO Nps-
MO HafjeBaTb Ha Wray, He 3akpennas kpaes. bonbwoi andoy-
30p C/AMWKOM THAXen, 4Tobbl KpenuTb €ero Takum crnoco6om.
Kpas npugetcsa 3akpennatb. Ho kpad gudysopa Hafo 3akpe-
NMUTb TakK, 4To6bl caM AWd(HY30p UMeNl BO3IMOXHOCTb KonebaTb-
ca. ind 3atoro Kkpas ocobbim 06pasom BbIrMbalT, AenawT Ha
HWX TaK HasblBaemblii rop. Fohp — dhpaHLy3CKOe CNOBO, O3Ha-
yalolee «ckKnagka».

Ha Kycke 4epTeXHO Bymarn BblYepTUTE MO PUCYHKY 48 Bbl-
Kpoliky KoHyca. BcnomoraTenbHble OKPYXHOCTW, OTCTyna-
wue Ha 10 u 25 MUNAMMETPOB OT Kpas BbIKPOWKKW, MNOHAAZO-
6ATCcA npu BbirMb6aHWu rodpa. Bbipe3aB BbLIKPONKY, CKnenTe
CTONAPHbLIM K/JEeM KOHYC W JgailTe eMy XOpPOWEHbKO MPOCOX-
HyTb. CKpenuTe WOB O6GbIKHOBEHHOW KaHLEeNnApCcKOW CKPenkoin,
4yTobGbl OH He pasowesnca npu BbirMbaHwu rodpa. Tenepb pas-
MoyuTe Kpaf KoHyca. [Ana atoro noTtpebyeTcs [OCTATOYHO
wupokas nocyguHa (Tas MAM MWUCKA) C XONOA4HON BOAON. Mo-
rpysumTe Kpas KoHyca B BOAYy Ha rnybouHy 40—45 mwunnmmer-
poB. lMoaepXunTe KOHYC B TakOM MONOXEHWA MUHYT 10— 15,
4yT06bl Kpas HEMHOro pasmMakaAM U npuobpenn HeobXoAMMYIO
NoAaTNNBOCTb. BbIHbTE KOHYC M3 BOAbl, 060TPUTEe ero Ccyxoi
YMCTOW TPAMOYKON M MpucTynainTe K 3armbke rogpa.

Odepxa pykamu 3a Kpail u noBopauyumBas KOHycC, oTrubaiTe
Hasaf, KPOMKY NO MeHbleli (BHYTpPeHHel) BCNOMOraTenbHOW
OKPYXHOCTW. [lenaiiTe 3TO OCTOPOXHO, He cnewa. bypgete T0-
ponuTbCA, MOMHETE KOHYC TakK, 4YTO W He MoOnpasBuTe MOTOM, a
TO flaXe W KPOMKY pa3opBeTe.

OTOrHyB KPOMKY Ha3aj No BCeil OKPYXHOCTU KOHYyca, Ha-
YnHaliTe TakuMm >Xe o6pa3om oTrubaTb Bnepes HapyXHbi Kpai
3TOW KpOMKWU. MHMTe no 6onbliei (HapyXHOW) BcnomoraTenb-
HOW OKpYyXHOCTM. CunbHO BnNepej He nepernbaite, Hapy>XHbIN
Kpaih JOMXeH NOoNyyYuTbCA NAOCKMM. Torga OH xopowo 6ygeT
npuneratb K Kpaw pamku.

Ha 3ToM u3rotoB/fieHuWe rogpa 3akoH4YeHo. [lofBecuB KO-
HyC 3a BeplMWHY, OCTaBbTe ero COXHYTb. CYyWWUTb HYXHO TO/Mb-
KO Npy KOMHaTHOW Temnepatype, OT CYWKW NpU HarpesaHuu
robp nmokopobutca u notepsieT popmy. KOHyc [OMXKEH COX-
HYTb HECKONbKO 4acoB. [MTOKa OH COXHeT, 3aliMWTeCb M3roTOB-
NeHWeM O0CTaNbHbIX YacTell: pamKu, OCHOBaHWA, MOACTaBKW Me-
XxaHu3ma u ob6opfka.

Pamky cpenaiiTe ©3 KycKa YeTbipex-NATUMUAANMETPOBOMN
thaHepbl (MOXHO M u3 6onee tonctoii) 300 X 300 mMunnumer-
poB. HameTnWB LEHTpP Ha MepecevyeHWW AunaroHaneii, BbluepTUTe
OKpYXHOCTb pagnycom 110 munnumetrpoB. OuepyeHHbIi Kpyr
BbipeXbTe N063MKOM uAM cTameckoil. Kpasa nonyuymslerocs
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Puc. 48. KoHycHbIl fuddysop.



KPYrnoro OTBEPCTUA HYXHO XOPOWeHbKO 3apOBHATb OCTPbIM
HOXOM M 3a4UCTUTb MeNIKOl LWKYPKOIA.

N3 gockn TonwuHol 10— 15 MUNAMMETPOB BbIpeXbTe 0C-
HoBaHue pa3mepom 300 X 120 munnumeTpoB. Peb6po oCHOBa-
HMA CMaXbTe CTOMSAAPHbIM Kfeem W npubeliTe HebonbwWmUmU
reos3gukamu nof npsAMbIM Yri0M K pamke.

M3 Takol >Xe haHepbl, Kakas LWna Ha WU3roTOB/eHMEe pam-
KW, BbipeXbTe KOMbLO C BHYTPEHHUM fmameTpom 220 mMuanu-
MeTpoB U 15 MuUAAUMeTpoB WMUPWUHOKW. C O0JHOW CTOPOHbI Ha
3TO (haHepHOe KOAbLO HakneiTe KOMbLO M3 MJOTHOW MaTepuu
(cykHa, baliku, dnaHenun). UTtobbl He MOPTUTb 6OMbLIONK KYCOK
MaTepuu, MOXHO HabpaTb KONbLUO W3 OTAE/bHbIX KYCOYKOB.
HaknenBaeTe KyCOYKWM BCTbIK, & He BHaKIagKy, 4Tobbl He nmo-
Ny4Ynnocb YTOMLLEHWNIA.

Moka Bbl BCe 3TO fenanu, guddysop, HaBepHOe, yXXe Bbl-
COX. 3a/0)kMTe ero B «OKHO» paMKW C HapyXHON CTOPOHbI.
Ha rodp HanoXxuTe KOMAbLO MaTepyaToii CTOPOHOW W' akKypaT-
HO npubeiiTe ManeHbKUMW TrBO3gMKamu. JAuddys3op nNAOTHO
NPUXMeTCA K paMke.

MonbepnTe KOHTAKTHYI BTY/NKY OT BblKalouyaTtensa wu cpe-
naiiTe M3 XecTW ABe KOHYCHble Llaibbl. Kak Bce 3To genathb,
cKasaHo B rnaee «Aunddy3opHbIlAi TPOMKOroBOpuUTeNb U3 Te-
neoHHON Tpybku». TaM Xe JaHbl BCe HeobxogMmbie pasme-
pbl. B BepwunHe KoHyca auddysopa npogenante AbIpoyKy Ans
npoxoja Hape3aHHOW 4acTu BrYIKM W, HaN0XMWUB KOHYCHble
warbbl ¢ 06eMx CTOPOH, MPOMNYCTUTe BTY/AKY W CTAHWUTE BCe
raHKoW.

BbicTpyralitTe u3 fgepeBa MNOACTaBKY MexaHM3Ma pasmMepom
110 X 60 X 20 mwunaumerpos. Pa3MeTUB N0 MexaHWU3mMy TO
MeCTO Ha OCHOBaHWW, rge oHa 6yaeT cTOoATb, NpubeliTe ee.

BcTtaBuB wnrny mexaHusma BO BTYAKy guddysopa, 3aTsaHU-
Te BWHT. TIpn 3TOM pPerynMpoBOYHbIA BUHT MeXaHu3Ma AOJIKeH
ObITb OTNyWeH. 3akKpenuTe MexaHW3M Ha CTOliKe, MNPUTSHYB
ero BMHTOM 4epe3 HaKiagky.

FpomKorosoputenb roToB. BknwualitTe ero B poO3eTKy
TPAHCAALNOHHON CeTM U MeffIeHHbIM BpalleHWem pPeryanpoBoY-
HOro BMHTa A06eliTecb Hanmbo/NbLen rPOMKOCTU. 3aKpenuTte pe-
ryMPOBOYHbIA BMHT B 3TOM MOJIOXKEHWW Talkoh. Takoro mno-
pAAKA YCTAaHOBKW W PeryiMpoBKU MexaHW3mMa HYXHO npugep-
XUBaTbCA Npu N060M KOHCTpyKUuunm audgdysopa.

Onsa wnsrotoBneHus anddysopa-KHUKKN U KOHYCHOTO Agud-
(bys3opa Heobxofuma 4yepTexHas 6ymara. Ho 1M n3 06bIYHONA
NA0THOW 6GyMarm MOXHO cAenatb Hennoxom paudgdysop. 310
TaKk Ha3blBaeMblii BeepoobpasHblii gnddysop.

Beep fenaeTca M3 Nosocbl MAOTHOW 6ymaru (prcoBasibHOW,
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Puc. 49. BeepoobpasHblii guddysop.




NAOTHOW nNuWcYel, M3 MUANUMETPOBKMW, reorpatumyeckoil KapThbl,
«CUHbKW», MNOTHOW 06epTOYHON, TONbLKO He MATON) LWNPUHON
140 n gnuHoin 875 munnumeTpoB. He nopbepeTe uenyw noso-
Cy TaKoW [ANWHbI, CKNeWTe ee U3 LBYX WA Tpex Kyckos. Bcto
Monocy pacyepTuTe KapaHfjawoM Ha nNATHAZUATUMUNNUMETPO-
Bble MOJIOCKW W COTHWUTE B «rapMowky». OcTaBwytlcad € O0Of-
HOi CTOPOHbI KPOMKY LWIWPUHON B 5 MWAAUMETPOB MpPUKAenTe
K NMPOTUBOMOJIOXKHOMY Kpal «rapMoLKu».

Monyunncs roppupoBaHHbIA LUANHAP. BbipexbTe M3 Kap-
TOHa fABe wWwainbbl gnametpom 10 MUNAMMETPOB U C OTBEPCTUEM
3—4 munnumetpa B UeHTpe. MNopb6epute BUHT C raikoin. Anun-
Ha BWHTa 20 MWUNAUMETPOB. BWHT fomxeH CcBO6GOAHO MpPOXO-
OWTb CKBO3b OTBEpPCTMA B Laibax.

MocTaBbTe roQpuMpoOBaHHbLIA LUANHAP Ha cTON. OCTOPOXHO
cobupas obeumyn pykKamMu BepxXHWiA Kpalh «rapMOWKW» K LEHT-
py, MNOCTENeHHO NpuXxumaikTe UMAKNHAP K cTony. [pu 3Tom
CKNaflKu Ha HWXKHeM Kpae 6yayT pacnpasBnatbca. B KoHUue
KOHLOB M3 LWAWHAPA MONYy4YUTCA MAOCKUIA Kpyrnblii Beep. Ho
3TOT Beep NOKa elie HeycTOWYMB, CTOMT OTNYCTUTb PYKW, OH
HeMefNeHHO CHOBa NpuMeT ¢Gopmy umamHapa. YTobbl 3akpe-
nUTb Beep, FycTo CMaxbTe 06e KapTOHHble wWainbbl CTONAPHBIM
KNeeM W MPUA0XUTEe WX HaMa3aHHbIMW CTOPOHAMW K LEHTPY
Beepa no o6e CTOPOHbI. [MponycTuTe BWUHT Yyepes OTBEpPCTMA B
warbax u 3aBepHUTe rainky. Tenepb OTNYCTUTe Beep: OH OcCTa-
HeTCA NAOCKUM W MOXET CMOKOWHO COXHYTb.

PamkKa M OCHOBaHMWe [enakTcsa TakK Xe, Kak U ANnd KOHyc-
HOro fAug@dysopa, TONbKO pas3mepbl HECKONbKO Apyrue. OHM
LaHbl Ha pucyHke 49.

Konbuo pgna atoro guddysopa HeobAszaTeNnbHO fenatb u3
(haHepbl, MOXHO cfAenaTb W U3 TONCTOr0 KapToHa, MOTOMY 4TO
KpomMKa Beepa OyAeT MPUKNeumBaTbCA K Kpaw pamkum. Cpaenas
KONbLO, pa3jennTe ero LMPKY/JeM Ha BOCEMb paBHbIX 4acTei.
KpoMmKy Beepa C OAHOW CTOPOHbI CMaXbTe KJAEeM U HaNnoXWu-
Te Ha pamky. CBepxy Ha Beep HanoXuTe KONbLO, TOXE CMa-
3aHHOe C O4HON CTOPOHbI Kneem. B Hame4eHHble LWPKynem
mMecTa 3abeiiTe BOCeEMb MafleHbKWX rBO34UMKOB. 3abuBaliTe oc-
TOPOXHO, He CABWUHbTe KONbLO. ECNM KOHLUbI FBO3AEN BbINAYT
Cc 06paTHOW CTOPOHbI paMKu, 3arHUTe WUX.

Ovipdysop rotos. BbiHbTe M3 cepefuHbl BUHTUK U BCTaBb-
Te Ha ero MecTo BTYNOYKYy JAWHOW 20 MWUANUMETPOB, COTHY-
TYIO M3 XecTu Ha reos3ge"gnamerpom 1,5—2 munnnmetpa. Ky-
COYEK XXEeCTW ANA BTYNOYKU BO3bMWUTE TAKON LIUPWHBI, 4YTOOBI
Ha rBo3fb HaBepHynocb o6opoTta nontopa. OfWH KOHeL BTYy-
NOYKMW, BCTaB/IEHHON B LEHTP Beepa, MOCTaBbTe Ha ocTpue
Tonctoro reos3gsa. C Apyroii CTOPOHbI HacTaBbTe BTOPOW TON-

76



CTblli TBO34b M CTYKHETe NO HeMY MONOTKOM. OLHOMY C 3TuUM
JeNnoM He cnpaBuMTbLCA, MOMPOCATE KOFo-HWMOBYAb nNofepxaTb
pamKky ¢ gunddysopom. Kpas BTYyNoukM ¢ 06eMx CTOPOH pas-
BEPHYTCA, M OHa M/JOTHO 3aKJWMHWUTCA B OTBEPCTUMN.

CpenaliTe CTONKY gna mexaHu3ma W npubeiite ee K NOA-
CTaBKe. YKpenunTe MexaHW3M Ha CTOWke. Wrna fomxHa npoii-
TM BO BTY/IOYKY U HEMHOFO BbICYHYTbCS C APYrOil CTOPOHBI.
MpunasiiTe ee Tam Ko BTy/n04ke. [POMKOroBOpuTenb [FOTOB,
MOXeTe BK/OYaTb €ro B TPAHCAALWOHHYK CeTb W peryampo-
BaTh.

Ecnu HH ofHa M3 Tpex OMWUCAHHbIX 34eCb KOHCTPYKLMUIA
ondhdysopoB BaM He NMOHpPaBWTCA, MOXeTe BblgymMaTb CO6CT-
BEHHYI0O KOHCTPYKUWIO. BO3MOXHOCTel 34eCb OYEeHb MHOTO: W
ABOVHOW KOHYC, U KOHYC 3KCLEHTPUYHbIA (C BEPWMHOA He B
ueHTpe), n auddysop M3 MaTepuun. bBbin 6bl TONBKO XOpOLU
MexXaHU3M TpOMKOroBOpuWTens, a 3By4aTb OH 3acTaBuUT u4TO
yrofHo. MoXeTe, 3a0CTPWB HaNWNbHUKOM KOHEL WrNbl, BOT-
KHYTb €e B CUJeHbe CTyna, B [BepKy wWkKaga, B HAKOHEYHUK
CNULbl PackpbITOro 30HTWMKA, B YeMOAaH, B AeKY ruTaphbl, B KO-

Puc. 50, 3a0CTpUB KOHeL HI/bl, MOXeTe BOTKHYTb ee B CUAEHUe
cTyna,
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Puc. 51, Bbin 6bl XOpowWwWiA MexaHW3M — 3By4yaTb OyfyT BCe 3TK
npegmeTbl.

po6Ky, B CTON, B KapTUHY, KOTOpas BWUCWUT Ha CTeHe. Bce 3Ttu
npegmetsl 6yayT wurpatb, netb u Cooblwate Bam MnocnegHue
n3BectTnsi. MOXHO M MHOTMe Apyrue BelM 3acTaBUTb «pasro-
BapuBaTb», YacTO 3TO MOMy4YaeTcs OuveHb 3a6aBHO. TO/bKO MNO-
MHWUTE, UTO HYXXHO OCTOPOXHO BTbiKaTb KOHEL, WI/bl, He Ha*
XUMaTb CWAbHO, a TO MOBPejWTe MeXaHU3M TFpPOMKOTOBO-
putens.

NYYWE «PEKOPOA»

«PeKopa» — 3TO YyXe [0BO/NbHO COBEPLWEHHbIA TPOMKOTO-
Boputens. Cuctema «Pekopaa» yjaepxanacb B MPOM3BO/ACTBE
A0 cux nop. «Pekopfg» MNpocT, feweB, HENPUXOTAUB, MMeeT
HEMMOXY YYBCTBUTENbHOCTb. ECNM ero He pPoHATb M He Mpo-
pbiBaTb Auddysopa, oH MoXeT paboTaTb rogamu. McnopTutcs
«Pekopa», ero nerko MOYMHUTL C MOMOUWLbIK CaMblX MPOCTbIX
MHCTPYMEHTOB.

40 Hepapom TrOBOpPST, YTO Nyullee Bpar xopowero, «Pe-



KOpfA» BCe-TakM WMeeT HeAoCTaTKU. VIHXeHepbl MNPOJOMXaNU
paboTaTb Haj YCOBEpLIEHCTBOBaHWEM TPOMKOroBOpuUTENS.

OCHOBHOW HefocTaToKk «Pekopga» B TOM, 4TO AKOPeK Mpu-
X0ANTCA fenaTb TONCTbIM. AKOpeK 34eCb — 4YacTb JKeje3Hoi
MarHWTHOW LUenu NOCTOSHHOFO0 MarHWTa. TOHKMIA AKOpPEeK MOYTK
He 6yfeT HanpaBnATb CU/IOBbIE NMHUM MOCTOAHHOFO MarHuTa B
pabounit 3a3op, He OyaeT crywaTb UX Tam.

Bbl yXe 3HaeTe, 4TO MarHWTHbIe CUNOBble NIMHUM CrylalT-
CA B 3a30pe MeXJAy KOHLaMW >Kene3HbiX rBO3jeil, npucras-
NEHHbIX K MNonwcam MarHuta. [pu 3TOM CUNOBble AUHUM CTY-
warTca TeM 60/blle, YeM MeHblle 3a30p MEXAY KOHLUaMu
rgosfeid n yem Tonwe camyu reo3gu. OuyeHb TOHEHbKWE FBO34U-
KW MOYTM He MW3MEHAT MarHWTHOro nons, XxoTa 6bl 3a30p
MeXAy WX KOHLamu genancs o4veHb ManbiM. Ecnum reosgu 6y-
OYT CAUWKOM TOHKW, MAarHUT MNPOCTO «He MOYYyBCTBYET» WX.

B mexaHn3sMme «Pekopfa» XXeNnesHblii sKOpeK Kak pa3 u
urpaet posb TaKoro «reo3ffi», NPUCTaBNEHHOTo K OAHOMY U3
NONMOCOB MOCTOAHHOFO MarHuTa. A KOpeK MnomoraeT CrycTuTb
CWNOBble NIMHWW B 3a30pe MeXAYy cepAeyHWKamu, NMpUCTaBfieH-
HbIMW K ApYroMy nosnwcy MarHuta. CAULWIKOM TOHKUIA sKOpek
He cnpaBuTCcA € 3TOW 3agadvyeil. CunoBble NAMHUM B paboyem 3a-
30pe CrycTaTcs HefoCTaTOYHO, CMAa MarHUTHOTO MPUTSHXKEHUSR
ocnabHeT. YyBCTBUTENbHOCTb TPOMKOTOBOPUTENA C TOHKUM
AKOPbKOM 6ypeT manoi.

Ho ToncTblii Akopek TsXen, ero TpyaHO packaumBaTb. Ha
packauumBaHuWe TSXKENOro sAKOpbKa TepseTcs 3HauYuTenbHas
4yacTb CWAbl MexaHW3Ma, KoTopas ToXe Mmorfna 6bl MpUBOAUTL
B ABMXeHME Auddysop.

Ecnu Bbl KayaeTe py4yKy Hacoca, BaM BeAb We MpupaeT B
ronoBy NpuBA3aTb K Hell rupr, 3T0 TONbKO 3aTPYAHUT Bawy
pa6oTy. B mMexaHusme «Pekopga» K pAgudoysopy npuBszaHa
«TUPA»: TAXENbIA SKOPEK, KOTOPbIA TOXe MPUXOAUTCA packa-
ynBaTh.

Lns TOro uto6bl M36aBUTLCA OT NULIHEr0 rpys3a, MHXEHe-
pbl MpUAYManu O4YeHb WHTEPECHYK CUCTEMY TpOMKOroBopuTe-
nd, n306paxeHHYl Ha pucyHke 52. Bbl BugWTe, 4TO 34€echb
AKOPEK He BXOAWUT B >Xeje3HYK Lenb NOCTOAHHOrO MarHuTa u
MOXeT OblTb TOHKUM W Nerkum. B To >Xe BpemMa K Mnonto-
caM TNOCTOAHHOrO0 MarHuTa npucTaBfieHbl [JOCTATOYHO TO-
CTble U MaCCUBHble Xene3Hble HAKOHEYHWKU, CUAbHO Cryliato-
e CUNOBbIE NMHMM B pabouymx 3a3opax Mo 060MM KOHLAM
fAKOopbKa.

MocmoTpum, Kak paboTaeT 3Ta cuctema. Korpga B KaTyu-
Ke, OXBaTblBall el AKOPeK, HET 371eKTPUYECKOro TOKa, HAKO-
peK He HamarHuuyeH. KaxAabl/i KOHel fKOpbka C OfWHAKOBOM

79



CWNO NpUTATWBaETCA W BMPaBO W BNEBO. 34eCb HET MOCTOAH-
HOr0 MarHUTHOrO MPUTSXKEHUSA.

MponycTuM no kKaTywke TOK. lNycTb HanpaBneHwWe ToKa Ta-
KOBO, YTO BEPXHWIA KOHeL SKOpbKa CTAHET CEBEPHbIM, a HUX-
HWA KOHEeL — IXXHbIM MOMIOCOM 37eKTpomMarHuTa. BepxHuil Ko-
Hey OyfAeT MPUTArMBATHCA NpPaBbiM HAKOHEYHWKOM, CUAALWMNM
Ha K)KHOM TMOMOCe NOCTOAHHOIO MarHWTa, W OTTalKUBaTbCH
OT N1eBOr0 HAaKOHEYHWKa, COEJMHEHHOro C CeBepHbIM MONKOCOM.
HuwxHUIA KOoHeill, HaobopoT, O6yAeT NPUTArMBaTbLCA BNEBO U OT-
TankuBaTbCcs cnpaBa. 3HauuT, o6a KOHLa [eiACTBYHT cornaco-
BaHHO, M AKOpPeK NOBEPHETCA Ha CBOeW OoCu N0 ABUXEHWIO Ya-
COBOW CTpenku.

Ecnn nponycTuTb NO KaTylKe TOK B APYryl CTOPOHY, no-
NOCbl 31eKTPOMarHuTa NMOMEHATCA MecTaMu. Temepb yXe Ha
HUXKHEM KOHLUe AKOpbkKa OyAeT CeBepHbIli MarHWTHbIA MOMAC U
3TOT KOHel NpuTAHeTCcA BNpaBo. BepxHuii KOHel SKOpbKa cTa-
HeT 0XKHbIM NONKOCOM W MPUTAHETCA BNeBO. FKOpPeK noBsep-
HeTCHs NpPOTMB ABMXXEHWSA 4acoBOW cTpenku. lMoBopavymBaschb TO
B OAHY, TO B ApYryl CTOPOHY B 3aBUCUMMOCTW OT HanpaBieHUd
TOKa B KaTyllKe, AKOopek 6yAeT packaymBaTb YKPenneHHbIN Ha
0LHOM M3 ero KOHUOB Auddysop.

Mo TakoW cucTeme MOCTPOEHbl MOLLHbIE Y/UYHbIE TFPOMKO-
roeoputenn «TM» M MHOrMe TPOMKOTOBOPUTENU WHOCTPaHHbIX
hunpm. Tak Xe YCTPOeHbl W 31eKTPOMarHUTHble aganTepbl «Pa-
AncT» n «MOCKOOMKYNbT», KOTOPble, BEPOATHO, MHOTMM U3 Bac
XOPOLWO W3BECTHbI.

3Ta cuctema nydvwe, 4yem «Pekopa». Ho n oHa mmeeT He-
poctatok. Ecnm 6bl ee AKOpek MOr noBopaymMBaTbCA COBep-
WeHHO cBO6OAHO, OH NoBepHyncs 6bl TONbKO O4WH pa3 v Npwu-
amn 6bl KOHLAMW K MPOTMBOMOJIOXHBIM MONOCHBIM HAaKOHeu-
HUKaMm. Beab MarHWT MNpUTATMBaeT >Kefe3Hble NpeaMeTbl TeM
CuNbHee, yeM OnMXe MOAHECTU 3TW NpesMeTbl K ero nontcy.
Camoe CWIbHOE TMPUTAXEHWE MoayvaeTcd, KOrAa >KenesHblil
npeimMeT KacaeTcsa NoMca BMAOTHYIO.

MoaTomy, KOrga KOHel AKOpbKa KOCHeTCH, CKaem, NeBO-
ro NOMOCHOrO0 HakKOHeYHMKa, 3TOT HakKOHeYHWK OyaeT nputa-
rMBatb €ro CWAbHO. A MpaBblii HaKOHEYHWK, OT KOTOPOro NKO-
pek oTganunca, 6ygeT feiicTBoBaTb cnabee M He CMOXET 0TO-
pBaTb AKOPEK OT NeBOro HaKOHeYHWKa W BEPHYTb ero Ha ce-
peAvHy 3asopa.

UTo6bl TaK He NOAy4ynnocb, NPUXOAUTCH «HACUNbCTBEHHO»
BO3BpallaTb AKOPEK B CpefHee MojoXxeHue. B rpomkoroso-
putene «TM» 3T0 fenaeTcs NpUM MOMOLWM MPYXWHbI, B ajan-
Tepax — MpWM NOMOWMW YNPYrux pPe3sMHOBbIX BTY/OK, 06HMMal0-
WMX SKOpPeK W BCTaBfiIeHHbIX B paboyune 3a30pbl.
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Puc. 52. Tak pa6oTaloT MexaHW3Mbl TpoMKorosopuTens «TM» ¥ 3neKTpo-
MarHuUTHbIX afanTepos.

Pa6oTas, MexaHUW3M TpPOMKOTrOBOPUTENs BbIHYX/[EH BCe
BpeEMS MpeofofieBaTb COMPOTMB/EHWE MPYXWUH WUAN pPE3UHOK.
370, KOHEYHO, 3aTpyAHseT pa6oTy MexaHM3Ma, MOHWXaeT ero
YYBCTBUTENbHOCTb.

Takoi e He[OCTATOK €CTb Yy APYFUMX CUCTEM, OMUCAHHbIX
paHble: y cucTeMbl 6€3 NOCTOSHHOTO MarHUTHOrO MNPUTSAXE-
HUA Ny «Pekoppa». Befib 1 Tam ToXe SKOpeK, Kayasacb, Npu-
6nuMXaeTcs TO K OAHOMY MOMOCHOMY HAaKOHEYHWUKY, TO K ApY-
romy. B cpegHeM MNONOXEHWW SKOPEK YpaBHOBELWEH, MOTOMY
4YTo OH OAWHAKOBO CWUAbLHO NPUTArMBaeTcs B 06€ CTOPOHbLI. HO
CTOUT AKOPbKY OTKNOHWUTbLCA, CKaXXem, BNEBO, KaK 3a30p MeX-
JY HUM W NeBbIM TMNOMOCHbLIM HAKOHEYHUKOM YMEHbLLWIMUTCA W
NPUTAXeHNe B NeBYH CTOPOHY YCUNMUTCA, a 3a30p MO NpaByH
CTOPOHY AKOPbKA YBEAMUYUTCA W NPUTSXKEHUE AKOPbKA BMpPaBo
ocnabHerT.

UTo6bl BEPHYTb SIKOPEK B CpPeAHee MOMOXEHWe, MPUXOAUT-
cA fenaTb ero [0CTaToO4HO ynpyrum. MNpaBpga, He Takum ynpy-
MM, Kak B CUCTeMEe C OfHOCTOPOHHUM NpPUTSHKEHUeM (Hanpu-
Mep B TPOMKOroBOpUTene M3 TeNeOHHON TPYGKU C SA3bIUKOM),
HO BbINTPbLIW 3/4€eCb BCe & MonyyaeTcs.

TeM He MeHee HeycTOWYMBOCTb MArHUTHOrO paBHOBECUS
AKOpbKa B CepefuHe 3a3opa SBASeTCA HEAOCTAaTKOM, OT KO-
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TOpoOK ypaeTcsa u36aBWTbCHA, TONbKO YyBeNUYMBAs YNPYrocTb
AKOpPbKa, TO €CTb YMeHbllass YyBCTBUTENbHOCTb TPOMKOTFOBO-
putena. 3TOT HejocTaTok o06f3aTenbHO 6yaeT uMeTb ntobas
cuctemMa TPOMKOFOBOPWUTENs, B KOTOPOW  3a30pbl  MexXpy
AKOPbKOM 1 MOMKCHbIMW HaKOHeYHWKamMu BO Bpems paboThl
MEHSITCS.

CTapascb caenaTb MarHMTHOe paBHOBeCMe SKOPbKa YCTOW-
UMBbIM, WHXEHEPbl MpUAyMann HECKONbKO KOHCTPYKUMIA Tak
Ha3blBaeMblX WHAYKTOPHbIX TPOMKOTOBOpUTENel WM TPOMKO-
ropopuTenelii ¢ NOCTOSSHHbIM 3a30poM. OfgHa M3 MpoCTEAWNX
KOHCTPYKLMWIA Takoro poja M3ob6paxeHa Ha pucyHke 53.

34ecb AKOPeK MOMeLW,eH He B MPOMEXYTKe MeXAy nonwc-
HbIMW HAaKOHEYHWKaMW NOCTOSAAHHOTO MarHuTta, a c6oKy OT Ha-
KOHeYHMKOB. Korga SiKopek Ka4yaeTcs, 3a30p MeXfAYy €ro KOH-
LOM M HAaKOHEYHWKAMW He MEeHSeTCA, a 0CTaeTCcHd MNOCTOSHHbLIM.
Mpu 3ToM siKOpekK M3 060r0 CBOEro MOMOXEHWA' NpUTATUBA-
eTCA K NPOMEXYTKY MeXAY MONCHbBIMU HaKOHEeYHUKaMWn, The
MarHWTHble CUNIOBbIE JIMHWW Tyle BCEro.

Korpga Toka B KaTyllKe HET, SKOPEK OAWHAKOBO CUMbHO
npuTsrnBaeTcs 060MMM KOHLAMMW CEpAeYHMKa M NO3ITOMY ycTa-
HaBNMBaeTCA MNocepeaunHe MexXpAy HuMW. Ecam ToK TeyeT no
KaTylwKe B TaKOM HamnpaBfieHWMW, 4YTO BEPXHUIA KOHel SKOpbKa,
o6pauleHHbI K 3a30py, CTaHeT CEBEPHbIM MONMOCOM 3/71€KTpO-
MarHuTa, TO SAKOpeK OTTO/NKHEeTCAs OT /IeBOro, CEBEpPHOro, U
NPUTAHETCA K MPaBOMY, XXHOMY MNONOCHOMY HaKOHEYHWKY.
Mpu NPOTMBOMONIOXHOM HanpaBNeHWU TOKa MNOMKOCHI 3EKTPO-
MarHuTa MOMEHAKTCA MecTaMu, SKOPEK MepeTAHeTcAs K fe-
BOMY HAaKOHEYHWKY. BbIKMIOUMM TOK, AKOpeK cam no cebe, 6e3
BCAKWX MPYXWH W Pe3nHOK, BEPHETCS B cCpefiHee TMONOXEeHUe.

Puc. 53. Cxema MexaHusma «®P-3» K ero pa6orta.



AKOpeK He BXOAWUT B >Xene3HYH Lenb NOCTOAHHOIO MarHura,
TaK YTO MOXHO fefnaTb ero TOHKUM, NIerKum ¥ MoAaT/UBbIM.

[POMKOTrOBOPUTENb C MOCTOAHHBIM 3a30pOM — camas fyu-
lwas cuctema 3N1eKTPOMarHUTHOrO TPOMKOrOBOPUTENd, KaKylo
[0 cuX nop ypanocb npuaymatb. Hawa NPpoMbIWIEHHOCTb Bbl-
nyckaeT fjBa rpomKorosoputens Ttakoro tuna: «®-1» n «d-3».

TOT, KTO He YJO0BNeTBOPUTCA «PeKOpAOM», MOXeT cfhenaTb
ONMUCbIBAEMYIO HaMU KOHCTPYKLUUIO «®P-3».

MEXAHN3IM «®1»

Bbinyckaemblili Halel MNPOMbIWIEHHOCTbIO «®-3» He 0CO-
6eHHO cnoXxeH. Ho HekoTopble cnecapHbie paboTbl BCe Xe
npugeTcs BbiNOAHWTL, C 3TOW 3ajayeil Xxopowo chnpaBATcA pe-
6ATa, MMeEKLWMNe HaBblK B CNecapHoOM fene.

Mpexpae yem npuctynatb K paboTe, nopfbepute BCe Heob6-
X04uWMble MaTepuanbl U WUHCTPYMEHTbI. M3 MaTepuanoB MnoHa-
[06ATCA HEHYXXHbIA NAOCKWA HanMAbHUK ANS  W3rOTOBMEHUA
MarHuTa, KyCckW MATKOr0 NWCTOBOFO Xefes3a TOAWMWHON 3 Mun-
nMMeTpa, KYCOK NUCTOBOr0 aftoMUHWA TOAWWHOW 3 MUANUMET-
pa wWauM natyHu TONWMWHOW 2 MunnaumeTpa, mMonocka AUCTOBOW
NaTyHW TOAWMHOW 2 MunnumeTtpa, 06pe30K MArKOro xenesa
TonwwuHolW 1,5 muanumeTpa, NpeccwnaH N8 Kapkaca KaTyuw-
Ku, nposoa mapku «I3x pguameTtpom 0,07 wmnm 0,08, BUHTHI C
TPEXMUNNNMETPOBOW pe3b60ii: ANMHON no 40 MUNNMMETPOB fBe
WTYyKN, no 15 mMunammeTpos ABe WTyku, no 10 MUNIUMETPOB
fBe WTYKM WM N0 5 MUNNUMETPOB [Be LWTYKW. BWHTbI nydlue
BCEro B3ATb NaTyHHble. KpoMe TOro, NnoHagobaTCca yeTbipe Xe-
ne3Hble TPEXMWUNIUMETPOBbLIE 3aK/MenKu, AeBATb rFaek C Tpex-
MWUANMMETPOBOW pe3b60ii, YeTbipe WM30NALUOHHbLIE LWabbl, 04NH
YNOPHbIA BUHT C TPEXMUNAUMETPOBOWA pe3bboii M gBe 360HWU-
TOBble BTY/IOUKM UAN KYCOK KeMOPUKOBOM Tpy6OUYKM C BHYT-
PeHHUM [naMeTpOM He MeHee 3 MWIMMETPOB.

N3 WHCTPYMEHTOB, KpOME Tex, KOTOPbIMM Bbl MOMb30Ba-
ANCb ANS W3FOTOBMEHWA MNpPeablgyWnX KOHCTPYKUuMiA, o06d3a-
TeNbHO NOHAafo6ATCA Apenb, KepH, Hafpunb, 3ybuno.

Ha pucyHke 57 nokasaH MexaHW3M rpomkorosoputens. Ha
pucyHkax 54, 55 n 56 pgaHbl 4YepTexXum M pasmMepbl BCeX Eero
yacTeil. OCHOBHbIE YaCTW MeXaHW3Ma: MOCTOAHHbIA MarHuT, 4Be
Weykn, fBa MOMKOCHLIX OawmMaka, KaTylwkKa, AKOpb, YrolbHUK
n lraknagka, urna.

Hanbonee TpyjoemMkas 4acTb MexaHU3Ma — MOCTOSHHbLINA
MarHuT. Hailltu noaxoAdwwuiAi roToBbIA MarHWT eABa M
ypacTtcs, Tak Kak gna «®-3* BbiNnyCcKaeTCA MarHuT, cneyunasb-
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Puc. 54. MarHut gnsa rpoMmkorosoputens «®-3».

Mo nopobpaHHbIN Mo pasmepam. Mpugetcsa cgenatb MarHuT u3
HeHYXHoOro HanunbHuka. Kak ero pgenatb, Nogpo6bHO onNucaHo
B rnaBse «CamofeNbHbll MarHUT:». Pasmepbl MarHuta faHbl Ha
pucyHKe 54.

3agHAA U nepefHAa WeykM BbipybawTca U3 IUCTOBOrO
anioMUHUA TONWMHON 3 muanumeTpa. He HaligeTe nopgxoas-
Lero aatoMWHUSA, MOXHO cAenaTtb HX U3 ABYXMUAIMMETPOBONA
NNCTOBOWM naTyHW, B KpallHEM cfiy4yae fJaxXe W3 TekKcTonuTa
TONWWHONW 3—4 MunnumeTpa. TONbKO He fjenanTte MX U3 XKe-
nesa, a To He 6ygeT paboTaTb Baw FPOMKOrOBOPUTENb.

84



dopma u pasmepbl 06enx LWeyek OAMHAKOBbI. Bbipy6us ux,
onunuTe, pasmeTbTe OTBEPCTUA W, HAKEpPKWB, MPOCBepaMTe.
OTBepcTUa ANA NpukKNenku 6GawMmakoB B 3afHeill LWeyke pas-
MeyalTCca W CBepnATCcA No OTBepcTuaAM B Oawmakax. Te
0TBEpPCTMA, KOTOpble Ha 06eMx Ll eykax coBnagarT, CBepAnuTe
cpa3y, 3aXaB aKKypaTHO C/0XEeHHble BMeCTe LWe4yku B TUCKW.
Mpu 3TtoMm He 3abyfbTe HajeTb Ha rFy6bKM TUCKOB KYyCOYKW Kap-
TOHa, 4YT06bl He MOBpPeAMTb MOBEPXHOCTU Uieyek. B 3agHeit
weyke 3aBOACKON KOHCTPYKLWWM MO MPOM3BOACTBEHHbIM CO06-
paeHnaM chenaHo Takoe >Xe MPAMOYronbHOe «OKHO», KakK ”
B NepefHeil. Bam «OKkHa» B 3afHeil CTeHKe AefnaTb He Hapjo.
CHUMWUTE BCe 3ayCeHLbl W OTIWKYPbTE LWEYKN.

N3 MArkoro TPeXMUNNMMeTPOBOro >Xenesa Bbipy6uTe un
BbIMWNNTE HOXOBKOW fBa [-06pa3HbiX NOMKOCHLIX 6awmaka.
O6a 6Oawmaka WMelT OAMHAKOBYHD QopMy. TONbKO, Korpga
6ypete onuauBaTb WX, Y OAHOF0 CHMMUTe (hacky C npaBoi, a
y APYroro — c NieBON CTOPOHbI.

Hanoxue 6awmakyM Ha 3afHIOK LlWe4ykKy TakK, 4Tobbl dacku
Oblnn obpalieHbl K Weyke, a 3a30p Mexgy KoHuamu bGawma-
KoB paBHfanca 0,3 munnmmerpa (B Hero AOSXKHA MPOXOAUTH
nonocka BaTMaHCKOW 6ymarw), npuknenainte ux B TakoM no-
noXxeHun. YTtobbl npu Knenke bawmaky He CABWHYIUCH C Ha-
MEYEHHbIX MeCT, NMopAfOK paboTbl AOMXeH ObITb TakKoi: CHa-
Yyana B KaXfoM OalwMake HaBepHWTe 4epe3 OTBEPCTUE B LeY-
Ke MeCTO HWXHell 3akfenku, NPOCBepPAMTe €ero W, pa33eHKo-
BaB C HApPYXHOW CTOPOHbI, 3aknenaiTe. [0n0BKa 3aKNenku
JOMMKHA O6biTb CO CTOPOHbI LWeYykn. Tenepb, OCTOPOXHO MOBO-
paymBas balwMaku Ha 3aknenkax, ycTaHOBUTe MX B MpaBWb-
HOM MONOXEHWUW W, HAMETUB YEpPE3 OTBEPCTUA B L EYKe McCCTa
BTOPbIX 3aK/leNnOK, NpPOCBep/aMTe, pas33eHKyiTe M 3aknenaiTe.
Bo Bpemf Knenku cnegute BCe BpeMs 3a TeM, 4TOObl 3asop
MeXxay obpalweHHbIMU APYr K APYTY KOHuamu 6aliMakoB He
M3MeHuNCcsA. ATy OMnepauuio HYXHO MPOU3BOAUTbL OYEHb akKKy-
paTHO: OT NpaBW/IbHON BeNWYMHbLI 3a30pa 3aBUCUT Xopowas
pa6oTta rpomMkKorosopuTens.

Mpuknenas 6alwMaku, NPOCBepPIUTe B HUX OTBEPCTUA [ANS
BWHTOB KaTyWKW MOf OTBEPCTUAMM B LieyKe. Tl,aTeNbHO ONwu-
NNTe MOBEPXHOCTU 6GalMakoB, KOTOpble 6yAyT NpUXKMMATbCA K
noncam MarHuTa, MefKMM HanuabHUKOM. KOHUbI 3aknenok
CNWIMTe 3anoAnnMuLo C MOBEPXHOCTbK. Tenepb Bbl NOHWMaeTe,
3a4eM MoJ 3aK/Nenku HY>XHO OblN0 3eHKOBaTb O0TBepcTMA. baw -
MakKu AO/MKHbI mpuneratb K NoawcamM MNOCTOAHHOIO MarHuMTa
KaKk MOXHO M/J0THee MO BCel MOBEPXHOCTU. 3aKOHYMB ONWU-
NOBKY, 0YMCTbTe LieykKy C 6GawmMakamMu OT >XXene3HblX OMWI0K
WeTKON MAnm TPANOYKOIA.

85



4 3>{3or«.i
i

Vol ~~*
KX T1n
b— .
K _Pr7-1)
<g*

Puc. 55. [letann mMexaHusma «P-3».



M3 Kycouka [aByf-
MHNNMMETPOBOM NaTyHMK
BbIpy6uTE 3aroToBKYy
yronbHuka. Pa3meTbTe u
npoceepnuTe fBa OTBEP-
CTUA nofj 3aKfenkn u
TpM NOA BUHTHI. Ecnn

AOCTaHeTe KOMMNNEKT
TPEXMUNNUMETPOBLI X
METYUNKOB, oTBEPCTUA

4NA  BUHTOB CBepnuTe
«noj pesbby», TO ecTb

avameTtpom 2,4—2,5 Mun-

nimeTpa. HeT MeT4YXKOB,

CBEpP/INTE OTBEPCTUA «HA

npoxon» AvamMeTpom Puc. 56. Kapkac KarywkH

0KOMO 4 MWANMETPOB, Ans «®-3».

a Haj OTBepCTUAMM Mpwu-

nasaiitTe raikm ¢ TPEXMWUANMMETPOBON pe3b60ii. AKKypaTHO 3a-
yncTbTe MecTa Maiku, COTHUTe 3aroTOBKY B YrO/IbHUK Ha Ty
CTOPOHY, rAe npunasHbl ranku, M npuknenaiTe YroabHUK K
nepegHen Leuke.

MpucTynaiiTe K M3roTOBAEHUI fAKOpbka. M3 MArkoro xe-
nesa TonwwuHoW 1,5 mMunnumeTpa  BbIpeXbTe  NNACTUHKY
10 X 40 munnumetpoB. C 04HOr0 KOHUa NMacTUHKMW caenaiTe
NPonNuA WWPUHOR 4 MunnumeTpa Ha rnyouHy 11 mMwunnumeTpos.
OTOT KOHely npumeT opmy Bunku. Ceivyac e BO3e MpPoOnu-
na Hagpwunem nponunuTe ¢ 06emx CTOPOH KaHaBKW. Ha paccTo-
AHUM 15 MUNNUMETPOB OT LPYrOro KoHUa NnacTUHKW MpocBep-
NnuTe oTBepcTue AuameTpom 15 mMunnumetpa, B KOTOpoe
BCTaBbTe KOHeL Wrabl guamerpom 15 mwunaumeTrpa U AAUHOW
40 mMunnumeTpoB. MecTo coefuWHeHWs nponasite ¢ 06enx cTo-
poH. MMaliky MeTannunyeckux 4acTteil NPoOM3BOAMTE C KWUCIOTOM,
TONbKO MOTOM KaX[oe MeCTO naikum TuiaTeNbHO MpomoiTe ¢
MbIIOM W COLOWA.

M3 TOHKOro nucToBoro marvepuana (CKaxXem, U3 XecTu oT
KOHCEepPBHOI 6aHKW) BbIpeXbTe HaKNaAKy W NPOCBepnuUTe B Heil
ABa oTBepcTma. OTBEpPCTMA 3TU [OMXKHBLI COBMacTb C HapesaH-
HbIMW OTBEPCTUAMMU YTONbHUKA.

CkneiiTe KapkaC KaTylWKuW. [JBe WeYKM No PUCYHKY 56 Bbl-
peXxbTe M3 NNOTHOrO KapToHa. MAb3y CKNeiiTe W3 HECKONb-
Kux cnoes 6ymary Ha 6oneaHke. Kak knenTb Ha 60/1BaHKe,
noapobHo pacckaszaHo B rnaeax «[pamoli pynop» u «KaTyuw-
Kn». He cHuMaa runb3y ¢ 60/MBaHKW, HacajguTe Ha KNekw Liey-
KW 1 faiiTe Kapkacy XOpowWwoO MNPOCOXHYTb.
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HamoTaliTe KaTylWKy Ha Apenu WM Ha NpuUcnocobrieHmu.
Kak 3To pgenaetca" nofpo6HO onucaHo B rnaBe «KaTywKu».,
HamoTatb HyxHO 4000 BuTKOB nposoga «[3» 0,08 wunn
3500 suTkoB nposoga 0,07.

BbiBOAbI KaTyWKN MPUCOEAUHAIOTCA K KAeMMaM Ha 3ajHel
weyke. UTobbl KNemMMbl He ganum Mexpay cob6oil KOpPOTKOro 3a-
MbIKaHWA 4Yepe3 MeTal/MYecKyt LW eyKy, X Heob6XoAMMO U30-
nuposaTb OT Hee. [Ana 3Toro noabepuTe uyeTbipe W30NALUNOH-
Hble wWakbbl M ABe 360HUTOBbIE BTYNOYKW WAWN [Ba KOPOTEHb-
KUX 0Tpe3ka Kem6pukoBoi Tpybku. Ecnv HM 360HMTOBBLIX BTY-
IOYeK, HM KembpuKOoBOI TPyOKM He fJocCTaHeTe, MpocTo o06ep-
HUTE WeNKN BUHTOB MONOCKOW W3ONALMOHHOW neHTbl. [ns
KNeEMM NOWAYT BWHTbI LAWHOW Mo 15 MMNAMMeTpoB.

N3 XecTun OT KOHCepBHOI 6aHKM BbipeXbTe ABa nenecTka
no PpUCYHKY 59 u HajeHbTe WX MOA TFONIOBKU BUHTOB-K/JEMM.
CobpaB K/fieMMbl, MPUKPenuTe FOTOBYID KaTywKy 60NTUKamMun C
raikamy Ha noMOCHble 6awmMakn, MOANOXMB NOA «YWKU» N0
04HON MeTannuyeckoii walibe. BbiBOAbl KaTywkyu npunasnTte K
nenecTkam.

Bce yactTm mexaHusma roToBbl. [MpucTynaiite Kk cb6opke u
perynuposke.

MpocyHbTe BUAKY AKOpbKa 4Yepe3 OTBepcTWe B nepegHei
eyke ¥ yepe3 HaknajgkKy cnerka npuTAHUTE ee BUHTaMU K
YrONbHWUKY. BWHTBHI clofa HYXHbl AAWHOW NO 5 MWANMMETPOB.
Mpunoxwue o6e LWeykn K nNosocaM MNOCTOAHHOrNO MarHuTa, npo-
nycTuTe 4Yepe3 OTBEPCTUA CTSHKHble 6OATbI AAMHOW no 40 mun-
NNMETPOB U 3aTAHWUTEe raliku.

Ha perynmpoBOYHbI YMOPHbIA BWHT HaBepHWTe Traiky fo
rofI0BKW W 3aBEPHUTE BUHT B pe3bby YronbHWKa [JO ynopa B
ueyky, mocne 4ero cpenainte ewe nonobopoTa. YCTaHOBMTE
3a30p MeXfJy TOpLOM AKOPbKAa W MNOBEPXHOCTbIO MOMOCHbIX
6awmakoB 0,2 munnumeTpa. [na 3TOro Hanoxute Ha 6awma-
KW MOMOCKY NAOTHOW 6ymaru, npofABWHbTE SKOPEK K 3TOW mo-
NoCKe [0 ynopa W 3aTAHWTe TYro BWHTbI AKOpbKa. [MoNnocky
6ymarn OCTOPOXHO BbITAHWTE. PerynupoBOYHLIM BWUHTOM MO-
cTapaiiTecb yCTaHOBUTb KOHeL, SIKOpbKa NpOTMB 3asopa.

Onddysop ana «d-3» caenaiite nw6GOA M3 ONUCAHHLIX B
rnase «Aundgysopbi». Y 3aBoAckoro «®-3» avameTrp guddy-
30pa Heckonbko 6onblwe. Ecnm xoTuTe, MOXeTe TOXe cfe-
nate gndgysop nobonbwe. Ocoboro BAUAHUA Ha paboTy Ba-
wero «®-3» 3TO He OKaxXerT.

YKpenuB MexaHW3M TFPOMKOFOBOPWUTENs Ha CTOWKe W MNpu-
Kpenus AW dYy30p K urne, nNpucoejuHUTE KNEeMMbl LWHYpPOM C
BW/IKOM K PpO3eTKe TpPaHCAALWOHHOW ceTn. OCTOPOXHO Bpa-
wan PperyiMpoBOYHbIA BWMHT He 6ONblie 4YeM Ha OAMH 06opoT
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Puc, 57. O6wuii BMA MexaHusma «®-3».



B KaXAYyl CTOpPOHY, go6eiiTecb Hambonblel rpomkocTu. Moc-
Ne 3TOr0 ralkoi 3aKpenuTe pPeryiMpoBOYHbLIA BWHT B HalfjeH-
HOM MOMOXEHUMU.

Ecnum Bac He yfoBneTBOpPAeT BHelWHee 0(OPMeHWe Balle-
ro rpoMKOroBOopMTens, MOXeTe cAenatb Kakol-Hubyab u3
KpacuBbiX SALWUKOB, N306paXeHHbIX Ha puUcyHke 58, unu Bbigy-
MaTb CBOK KOHCTPYKLMWIO Sl WKA, €CAW HU OfWH W3 HapuUco-
BaHHbIX BaM He NOHpaBuTCA.

PEFYNATOP TPOMKOCTU

Ecnn HaiigeTe fgBa conpoTuBneHus KaMUHCKOro wuaum tuna
«CC» (coBepweHHO cTolikne) no 50—200 TbicAY OM, MO-
XeTe caenaTb perynatop rpoMKOCTW ANA Balero TrpOMKOro-
BopuTenda. Kpome conpoTWBAEHWA, NOHAZOOMTCA KYCOK >XXecTu
OT KOHCEepBHON 6GaHKW, OAWH BWUHT AAMHOA 50 MwunnumeTpos C
YyeTblpbMA rakaMmu, 4YeTbipe KOPOTKWX BUHTa C rakamu (pesb-
6a 2,6 mam 3 munnumeTpa), 4Ba Wypynuyuka, [fBe LWainbbl u
Kakaf-HM6yAb pydyka OT paguonpuemHuka. Ecnum pyuky He
HaligeTe, chenaiiTe ee camMu W3 AepeBa.

Perynatop u BCe ero fjetanum nokasaHbl Ha pucyHke 59.
Perynatop cobupaetca Ha AoOWeyvyke (nyywe BCero aHepHoOW)
70 X 70 mMunnumeTpoB U 4—5 MWUAAMMETPOB  TOMLWMUHOW.
B ueHTpe foweuyky npogenaiiTe oTBepcTMe ANSA OCW, NO Yr-
nam — OTBEPCTUA ANA NPUKPenneHUs perynatopa TFPOMKOCTU
K rpomkorosoputento. MOoXHO cobupaTb perynatop npsamo
Ha CTEHKEe AW MWKa TPOMKOrOBOPUTENSA WAW B YrNy pamku and-
hy3sopa.

ConpoTuBaeHUs AOMKHbI WMeTb LUenble nanku. OTBepcTmAa
B Nankax pa3BepHMTe KOHLUOM HanuibHUKa [0 Takoro Aua-
mMeTpa, 4T06bl MPOXOAMAM BUHTbI A WYpynbl. PasBepTbiBaiTe
OCTOPOXHO, NOHEMHOTY, YTOObl He CBEPHYTb Nanku ¢ TPy6OuKu
conpoTuBneHna. KOHUbl NanoK Ha ANWHY 7—8 MWUNNMMETPOB
OTOrHWTE NOA MNpPAMbIM yrnomM. CONpOTMBAEHUA AOMKHbI POB-
HO, 6e3 NepeKOCOB CTOATb Ha OTOFHYTbIX nNankax.

ConpoTuBneHns noBepx MNPOBOAALWEr0 CNOA MNOKPbITHl fa-
KoMm. Cnoil naka €O CTOPOHbI, MPOTMBOMOMOXHOW Nankam, Ha-
[0 CHATb. Jlyywe BCero, ecaum AocTaHeTe XWAKOCTb ANA CHA-
TWA naka C HOrTeil, aueTOH WAM TpYLWeBYW 3cCeHuuto. Jlak
Nerko cMoeTCA BaTKOW, CMOYEHHOW N06OA M3 3TUX XUAKO-
cTeil. He ypactca foctaTb WX, OCTOPOXHO COCKO6AMTEe nak
nessuem OT 6e3onacHon 6pUTBbI WAM CHUMWUTE €ro TOHKOW
WKYPKOW. TONbKO He crewnTte, 4yTo6bl He NOBPEAUTbL NPOBOAA-
Wwuin cnoii. Ocob6eHHOl OCTOPOXHOCTM TpebywT conpoTusBne-
HUA, UMeLWmne cnupanbHyl0 60pO3AKY.
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Pac, 58. Bbréxpaiite, Kakoil SlWUK 60nblie HpaBUTCA.



UTo6bl NMON3YHOK He TepcAa O MPOBOAAWMIA cnoil, cpenainte
LBe MPYXUHKW. OUeHb XOPOLWO OHW NOAYyYalwTCH W3 rapToBaH-
HOW MefHOI ¢onbru. Ecnu meaHoW (onbrm He HaipeTe, cae-
nainTe NPYXWHKU W3 XKeCTW OT KOHCepBHOW 6aHku. Jlyuywe
B3ATb TaKyl 6aHKy, y KOTOPON >KecTb MOTOHbwe. Pasmep
NpyXuHkn 2 X 33 wmunnumetpa. [1poTAHUTE MNPYXUHKW MO
HECKO/MbKY pa3 noj py4ykoi MONOTKa, 4TO6bl OHM 3arHynucb B
OAHY CTOPOHY.

MpyXuWHkn npunasiite K o060AMaM COMPOTUBAEHUIA UK
NPUKPYyTUTEe K Tpyb6Kam COMpPOTMBMEHWA Yy camoli 060MbI He-
CKOMIbKUMM 060pOTaMu 3BOHKOBOW MpoBOMOKN. O6e MPYXUHKK
HYXXHO KpenuTb K mpaBoil 060iMe, ecnu nanky CONpPOTUBAEHMUA
OTOrHYTbl Ha Bac. MNpyXWHKa B CBOGOAHOM COCTOSHUW LOMX-
Ha faBaTb KOHTakT C CONPOTWB/IEHWEM TO/NbKO B MecCTe Kpen-
neHuns.

Mon3yHok crnbaetca M3 ABYX OAWHAKOBbIX XECTAHbIX Mna-
CTMHOK, CN0XEeHHbIX BMecTe. WX pa3mepbl fJaHbl Ha PUCYH-
ke 59. OTBepcTuA B CepefnHe NNACTUHOK XOpOWO MpoCBep-
nmTb. Ecnu cBepnmTb He Ha uyem, nNpobeiiTe oTBepcTUe TYMbIM
rBosfem, MONOXWB XeCTb Ha TOpPeL NoneHa, TONbKO cpenante
3TO npexpe, 4em Bbipe3aTb W3 AMCTa.

Mpuctynaiite K cbopkKe M MOHTaxy perynaropa. YcTaHo-
BMTE CONPOTUBMEHWA Ha MaHeNnb nankamu Apyr K APYry v npu-
BUHTUTE uX. Te nanku, K KOTOPbIM MNOABOAATCH KOHTaKThl,
HYXXHO MPWBMHTUTb BUHTaMu C raikamu. OTBepCTUSA MOA BWUHTHI
npogenaiiTe npeaBapuTenbHo. Apyrue nankm MOXHO NpOCTO
npuBepHyTb wWwypynamu. TlocepefguHe Mexgy ob6paweHHbIMY
LPYT K Apyry nankamu MponycTuTe CKBO3b MaHenb ewe no
O4HOMY BWHTY C railikamu W cpenaTe MexAy HAMW MepeMbly-
Ky W3 NpoOBONOKW NO BHYTPeHHell cTopoHe naHenu. Mog rai-
KW BCEX BMHTOB NOALMOXWTE MO /enecTKy, Bbipe3aHHOMY Wu3
XecTu.

BUHT gnnHoii 50 munnumeTpoB OyAeT CAYXUTb OCbkl pe-
rynatopa. NponycTtuTe ero 4Yepes OTBEpCTMe B MON3YHKe WU TO-
NOBKY BWHTa npunasiiTe. HaBepHUTe nojanblie Ha BUHT f[Be
raiikm, HajgeHbTe wWalkiby. BcTaBbTe BUHT M3HYTpU B OTBEpPCTUE
naHenn. CroHWTe HWXHIOK raliky HacTonbko, 4Tob6bl O06ecne-
YATb NpaBUbHY paboTy KOHTakTOB. IMON3YHOK [OJIXKEH Ha-
XMWMaTb Ha NPYXWHKW C AOCTAaTOYHOW CUAOW, 4ToBLI Mpu no-
BOPOTE €ero NpyXWHKU pasrmbanucb W npuaeranm K NpoBOASA-
WeMy Ccn0K CONpoTMBAEHWA. HO He 3axumainTe MNON3YHOK
CuNbHee, Y4eM 3TO HeEOOXOAMMO; 3aXMeTe CWAbHO, MON3YHOK
nporHetcA. 3aKpenuTe HWXHIOW raiky B HalieHHOM Nonoxe-
HUW KOHTPramKoim.

C NMUEeBOM CTOPOHblI MaHenn HajeHbTe Ha BbICTYMNAaKLW KN
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Puc, 59. Peryndatop rpoMKOCTM W ero feTanu.



Puc 60. lMepBble o6paslibl rPOMKOroBOpUTenei: MHeBMATUYECKWUA TPOMKO-
rogoputens «OkceTooH»  [lapcoHca; 6e3pynopHbIl

[pes ¢ auddysopom B BuAe XKene?Hoim ckoBopogku U°'» rf{’ [ 8
BbIB TPOMKOrOBOPUTENb C OGyMaXHbIM ANDGY30pOM CUCTEMbI  NOM ep
(1909 r.).
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KOHell BMHTA MeTaniuuyeckyw waiiby » HaBepHWUTe ele [ABe
raiiku. HUXHI0 M3 HUX YCTAHOBUTE B TAaKOM MOJIOXEHUU, YTO-
6bl ocb Morna 6e3 Tpyja Bpal,aTbCs, W 3aKPenuTe KOHTpraii-
Koi. Mocne 3TOro 3anuauTe KOHel BMHTA W HAacaguTe Ha Hero
pyuky. Kak 3anunuBaTb, 3aBUCUT OT YCTPOINCTBA UMelouielics y
BaC PYYKW.

Perynstop rotoB. [MpukpenuTte ero B yron pamku gudoy-
30pa, npunasiiTe KOHUbl K TPOMKOTOBOPUTENO U K LWHYPY CO-
rNacHO HagMuWcAM Ha YepTeXxe W BK/KOYalNTe B TPaHCAALMOH-
Hyl0 ceTb. [POMKOCTb [AO/I)XHa YBEAMUYMBATHCH MPU BpalleHUu
PYYKW MO 4acoBOW CTpesiKe.

TUMbl TPOMKOIOBOPUTE/NEW

B 3TON KHWXKe onucaH psaf KOHCTPYKUWIA TpOMKOroBopu-
Tenein — oT TeneoHHOW TpybkM c Auddysopom [0 «d-3».
Mpun 6onbwom pa3Hoo6Gpa3um cuctem paboTa BCeX 3TUX FPOM-
KOroBopuTene# ocHoBaHa Ha OJHOM M TOM JXXe SBMEHWUU: Ha
NMPUTSHXKEHUN XENe3HOTo AKOpsA UM MembpaHbl noj felcTBUEM
aneKTpoMarHuta. Takume TFpPOMKOroBopuTens noayyunu obuee
Ha3BaHWe 3M1eKTPOMarHUTHbIX.

CyuwecTBYWT U Apyrue TuUnbl TPOMKOrOBOpUTENei, peict-
BME KOTOPbIX OCHOBAHO Ha WHbIX SIBMIEHUAX.

OKONO LWecTUAEeCATH MATU AeT NPOLIO CO BPEMEHM MOoAB-
NeHWs nepBbiX FpoMKorosopuTeneil. Kakumx TOMbKO KOHCTPYK-
UMiA He BbiAyMbiBanM 3a 3To Bpems! B cTapblX KHUrax no
pagnoTeXHWKE MOXHO HalWTM MHOXEeCTBO YAMBUTENbHbIX CXEM
n doTorpagpuii rpomkoroBopuTeneii. MHOrne u3 HUX UMEOT
HaCTONIbKO HEMPUBbLIYHbLIA ANA rnasa BWA, YTO He cpasy W noi-
MelWb, 4TO 3TO 3a WTyKa M ANA 4Yero oHa Cnyxut. Fpomkoro-
BOpuUTeNn 60NblWINE U ManeHbKUe, U3ALWHble U 6e306pa3Hble, C
BO3JYLWHLIMU HacocaMu, C 4acOBbIMM MexaHW3Mamu, ¢ Aud-
thysopamu B BMAe cnupaneil, OrPOMHbIX JMCTOB UNa Xenes-
HbIX CKOBOPOAOK! Pynopbl caMblX CTpaHHbIX (HOPM, 4acTo Npu-
4YyanMBO W3OTHYTbIE WM CBEPHYTbIE, MOXOXMWE Ha caxapHble
ronoBbl, Ha YPOANUBLIX MNafjeHLeB, Ha [AyAKW, HA Begpa, Ha
rpaMMO(OHHbIe TPy6bl, Ha CBEPHYBLIUXCA Yy[aBOB, Ha LBEThHl K
Jaxe Ha ernneTckue nupamuabl! NHorga kaxertcs, 4to nepe-
NUCTbIBaeW b He BeTXUN KaKOM-HUGYAb «Y4UeOGHWK pagnonto6u-
Tens», a KHUTY MO eCTeCTBO3HAaHWIO, FAe Ha pUCYHKax K306-
paKeHbl BbIMepllWe 4YyfOBULLA [OUCTOPUYECKUX BPEMEH.

OuyeHb HEMHOTMe W3 3TUX KOHCTPYKUWIA BbigepXanu WCNbI-
TaHWe BPEMEHEM W [JOXWAU [0 HaWWX fAHeid. HekoTopble Tu-
Mbl TPOMKOrOBOPUTeNeli «BbIMEPNW» LENUKOM, He BblAepXxaBs
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Puc. 61. Kakumx TonbKO pynopoB He BblfymbiBanu!



COpeBHOBaHWA C 60Mee COBEPLIEHHbIMU, JEWeBbIMU U MPOCTLIMY
CUCTEMAMU.

Tak, Bbl HUFAe He BCTPeTUTe 6OMbWE «MHEBMATUYECKUX»
rpomMKoroBoputeneii. B 3TUX rpoOMKOTroBOpUTENsX WMMencs OT-
AefbHblii BO3AYWHBIA Hacoc, a MexaHu3M, paboTas, kauyan 3a-
CNOHKY U Takum 06pa3oM peryiuMpoBan CTPyl BO3AyXa.

BbiMepAu, He 0CTaBMB NOTOMCTBA, [POMKOroBopuTene
«3N1eKTPOCTPUKLNOHHbIE», AelicTBME KOTOPbIX 6bISI0 OCHOBAHO
Ha M3MEHEHUU CLENeHNs MexXAy MeTan/u4yeckoil NEeHTOUYKON B
Bpalalo W MMcs NoJynpoBOAAWMNM LUINHAPOM NPU U3MEHEHUM
NoABOAMMOrO K 3TOW CUCTEME HampsKeHUs.

Wcue3nn npon3BogMBLIMECS B CBOE BPEMS «3/IEKTPOCTATM-
yeckMe» WM «KOH[EHCATOPHbIE» TPOMKOrOBOPUTENU, B KOTO-
pbiX MCNOMb30BaNoOCh MPUTSXEHWE NNACTUH, 3apsHKeHHbIX pas-
HOUMEHHBIMW 3NEKTPUYECKUMU 3apsfamu.

Kpome 3/1eKTpOMAarHUTHbIX TPOMKOTOBOpPWUTENeldl, TONbKO
4Ba TWNA [JOXMWAW [0 HAWWX AHEeN: 3NeKTPOAWHAMMUUYECKUN 1
Mbe303NeKTPUYECKNIA.

[elicTBME 3M1EKTPOAMHAMUYECKOTO TFpOMKOroBoputens (uva-
CTO €ero Has3blBalOT COKpalleHHO «JAWHAMWUK») OCHOBaHO Ha
ABUXEHUM NPOBOAHUKA C TOKOM NOJ [eliCTBMEM MarHUTHOrO

Puc. 62, Pa3pe3 3neKTpogMHAMWYECKOro rPOMKOroBopuTens,
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Puc, 63. YcTpoiiCTBO Nbe303NEKTPUUYECKOTO TFPOMKOrOBOPUTENS.

acnd. Pa3pe3 guMHamumKa nokasaH Ha pucyHke 62, Kpyrnas
3BYKOBaf KaTylwKa [fBUXeTCA B KONbLEBOM 3a30pe MEeXAy
MNAHLEM W KEepHOM 3/1eKTpoOMarHuta v npuBOAUT B LBUXEHWUE
NPUKPENeHHbIA K Hel anddysop.

OnHamnk — caMblil COBEPLUEHHbIA M3 CYLECTBYIOLUX FPOM-
Koropoputeneii. OH Hanbonee 4YyBCTBUTENEH, faeT CaMblii 4u-
CTbIi W HaTypanbHbIli 3ByK. HO camce rnaBHoe [OCTOMHCTBO
fVHaMMKa B TOM, 4YTO OH MOXeT AaBaTb 3BYK 60NbWIOA MoOL-
HOoCTW. [103TOMY AWHaMWUKW, HecMoTpA Ha 66nblWwYyl0 Mo cpas-
HEHUID C 3/1eKTPOMAarHUTHLIMWU TPOMKOTOBOPUTENIAMWU CIIOX -
HOCTb B [JOPOrOoBU3HY, LWIMPOKO MNPUMEHAKTCA B YyCTaHOBKax
LNA  yCWNeHWs pedveil, ANA 03BY4YeHWs ynuy W nnowagei, B
3BYKOBOM KWHO, B XOpPOWWX MPUEMHMKaxX W pafunmonax.

[lo nocnefHero BpeMeHW AWHAMUKW [eflaincb TONbKO C
aNeKTpoOMarHmTamu. 3TO YCNOXHANO WX UCNOMb30BaHWe, Tak
KaK HYXeH Oblfl UCTOYHMK MOCTOAHHOIO TOKa ANA MNoAMarHu-
ynBaHuAa. B nocnegHee Bpems yfanocb Hanagutb NMPOU3BOLCT-
BO MOLWHbIX MOCTOAHHbLIX MarHuUToB ANA [LUHAMUKOB.

OVWHAMWKKN C NOCTOAHHLIM MarHUTOM Mony4varoT BCe 60/b-
Wee pacnpocTpaHeHWe M Yy Hac H 3a rpaHuueir. MOXHO OXWu-
faTb, 4YTO CO BPEMEHEM OHW BbLITECHAT 3NEKTPOMArHUTHbIE
rPOMKOroBOpMUTENW B B3 TPaHCNALMOHHOA ceTu. Hawa npo-
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MbIWNEHHOCTb Y)X€ BbliMNyCKaeT ABa TunNna AMWHaAMWKOB C MNOCTO-
AHHbBIMW MarHuTammn Ana TPaAaHCNAUMOHHbLIX TOYEK!: «.ﬂ'-2» n
«[-3».

,ﬂ.el‘/’ICTBVIe NbE303/NIEKTPUYHECKUX rpOMKOFOBOpVITEﬂeI?I OCHO-
BaHO Ha CBOICTBe KPpUCTannoB HEKOTOPbIX BEUWECTB CXWUMaTb-
CA WK pacwunpAaTbca, Korga K UX rpaHaAM noaBoaAT 3NEKTPU-
HYeCKOe HanpsaXeHwue.

YCTpOVICTBO Nbe303/IEKTPNYECKOIO rpomMKOorosoputena, Bbl-
nyckaemoro TyNnbCKUM pafju0o3aBOfOM, NMOKa3aHO Ha puc. 63.
OHO OYeHb MPOCTO. BeplwiMHa KOHUYECKOTo pAuddysopa npu-
KpenneHa K O,D'HOVI M3 ABYX C/I0OXEHHbIX BMECTE TMN/NAaCTUHOK,
Bblp€3aHHbIX W3 KPUCTanioB cerHetoBon conn. CerHertoBsa
CO/lb — BEWECTBO, KpuUCTanabl KOTOPOro O6Hapy)KV|Ba}OT O4YeHb
CNNIbHOE NMbe303/IEKTPNUUYECKOE ,U.eﬁCTBVIe. ME)K,CI'y NnNacTUHKamMu
3a/10KeH NMCTOK aNloMUHUEBON (MONLIU, CAYXAUWUA OAHUM 13
3NeKTpoaoBs. [pyroii snekTpos o6pa3oBaH ABYMSA napanienb-
HO COeAWHEHHbLIMN NNCTOYKaAMWN (*)O]'Ibrl/l, oxXBaTbiBalOoW MMM nna-
CTUHKWN CHapyXwu. [Mbe303/1eMeHT O0O4YeHb MNOXO0X Mo CBOEMY
yCTpOI7|CTBy Ha KOHAEHCaTop, TO/IbKO BMECTO 06bIYHOTO an-
3ﬂeKTp|/|Ka—6yMarV| nnn cnwabl — 34€Cb NMPpUMEHEHa CerHe-
TOBa CO/b.

K O6Kﬂa,qKaM Nbe303/1IeMeHTa NOABOAUTCA HanpaXeHue OoT
TPaHCNALUMOHHOW CeTM uepes MOBbIWAKWMIA TpaHchopmaTop,
yCTaHOBﬂeHHbIVI B CaMOM TrpomMmKorosopurtene.

Moka He yAanoch CO34aTh Nbe303EKTPUYECKNE FPOMKOFO-
BopuTenn, pgakvouwmne nydwee Ka4deCTBO 3BYKa, YyeM, CKaXeM,
«Pekopf». 3aTo 3TU FPOMKOFOBOPUTENM OYEHb MPOCTbI B MPo-
n3soAacTee U AelWleBbl, TaK 4YTO OHW MOTYT HaliTH npumMmeHeHne
B TPAHCAALUMOHHON ceTw.



MPNNOXEHWE

KAK MNMOYNHWNTb TPOMKOIOBOPUTEJb

B paguoTpaHcnaunmoHHbIX cetax CoseTckoro Colo3a Hau-
6onee pacnpocTpaHeHbl 3MEKTPOMAarHUTHbLIE TPOMKOroBOpUTE-
nm Tuna «PekKopA» W WHOYKTOPHble TPOMKOTOBOPUTENW TUMOB
«®-1» n «P-3». BcTpevyarolwmeca WHOrga rpomMKOrosoputenu
«30pbka» W «lunoHep» («PM») npeacTtaBns0T co6oil BUAO-
n3MeHeHne «Pekoppa». 3[ecb Mbl OMULIEM OCHOBHbIE HeEWC-
NMPaBHOCTW 3TUX FPOMKOFOBOPWUTENE, CNOCOObLI MX HAXOXAEHUA
N ycTpaHeHusa. Tlpexje 4em YMHUTb TPOMKOTOBOPUTENb, HYX-
HO y6efnTbCA, YTO [AE€/I0 UMEHHO B HEM CaMOM, a He B Hewuc-
NPaBHOCTW  TPAHCAALWOHHOW ceTW. [na 3TOro BbIKAKYNTE
rPOMKOTrOBOPUTENb M3 PO3ETKW, a BMECTO HEro BK/HOYUTE WUC-
npaBHbIi TPOMKOTOBOPMUTENb WA TPYy6KY OT HaywHUKOB. Ecnu
TpaHCNALWOHHaA ceTb He paboTaeT, Bbl3biBaiiTe MOHTepa C pa-
anoysna. YWHUTL caMOMy TPAHCNALMOHHYIO CeTb KaTeropuve-
CKN 3anpeLeHo.

HEWCMPABHOCTU WHYPA N WTEMNCENbLHOWN BUKUN

MpeXx/ae BCEro BbiHbTE BWUAKY M3 PO3eTKU TPaAHCASLUOHHON
cetn. OTCOEAMHUTE KOHLbI LWIHYpa OT FTPOMKOTrOBOpPUTeNs. BHu-
MaTeflbHO OCMOTPUTE 3TW KOHLUbl U MeTefbKW Ha HUX, KOTOpble
MoAXWMAKTCAa Noj KJeMMbl. BbIBEpHUTE HOXKW BWUAKW, BblHb-
Te MpecCcWnaHoBY MPOKNafKy W HafBUHbTE KOPMYC BUMKU
noganblle Ha WHYp. OCMOTPUTE KOHLbl LWHYpa W MeTeNbKU Ha
HUX, KOTOPble MOAXMWMAKTCH MOL HOXKU BUMKW.

Ecnm KoHUbl WHypa 06/M0MaHbl WKW NETeNbKU MOpBaHbI, 3a-
UNCTbTE U30MALUMID, CKPYTUTE HOBbIE METebKW W 3au30Nupyii-
re UX y OCHOBaHMWs NEHTOW WAU O0GKPYTUTE HUTKOM.

MpoTsarneas LWHYP MeXAYy nanblaMu, BHUMAaTeNbHO MNpO-
uynaiiTe ero no Bceil ANWHe, HeT nn rae o6pbiBa Xunbl. Lie-
NOCTb XU LWHYpPa MOXHO MPOBEPUTb TakXe MNpU MoOMolW M Ha*
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CTONbHOW 3NeKTPUYECKON namnbl UAM NaMnovku u 6aTtapeu OT
KapMaHHOro goHaps.

Mpu o6HapyxeHun 06pbIBA HYXHO NepepesaTb B 3TOM Me-
CTe ONNeTKY LWHYpa, 3a4UCTUTb KOHUbI, CKPYTUTb WX MeXAay
co60li M akKypaTHO 3am30/1MpoBaTb CKPYTKY /IEHTONA.

BTAHMTe WHYp B KOPMNYC BWAKW, pacnpaBbTe MNeTeNbKW, Ha-
NOXWUTe NPOKNAafKYy W 3aBEPHUTE HOXKWM BUAKU MOTYXe.

MpucoeanHNTE  KOHLUbl LWIHYpa K T[POMKOFOBOPUTENHD U
BCTaBbTe BUAKY B pO3eTKY TPaHCAALWOHHOW ceTu. Ecnu rpom-
KOropopuTtenb He paboTaeT, WWMTe MNOBPEXAeHWe B perynsa-
TOpe rPOMKOCTW, B MexaHuWamMe uau B anddysope.

HENCMNPABHOCTW PETrYJIATOPA TPOMKOCTHN

Perynstop rpomMKocTu O6bIYHO CMOHTWUPOBAH B OTAENbHO
Kopo604Ke. B HeKOTOpbIX BbiMyckax rpomMKorosoputens «Pe-
KOpA» perynsatop BCTaBfieH B MeXaHU3M. YcCTpolicTBO, moBpe-
XAEHUA U PeMOHT 060MX perynsaTopoB OAUHAKOBbI.

Hanbonee vacTble MOBpPeXAeHUSN:

1. Pazbunacb daptopoBas Kopobka. CKNeuTb Ka3euwHo-
BbIM K/JeeM Wanm kneem «[epKynec».

2. CTepnacb MOAKOBKa COMPOTWUBAEHWS. 3aMEeHWTb HOBOW.
MoaKOBKM 6bIBAlOT B Mpojaxe. Ecnum He HalifjeTe, MOXHO pe-
CTaBpMpoBaTb CTapyl MOLKOBKY, OKpacuWB ee [fBa-Tpu pasa Xo-
powei YepHOW TYWbI W XOPOLWEHbKO MPOCYLINB.

3. JlaTyHHaa npoknajka KacaeTcs ynopa, TO eCTb faeT C
HMUM KOpPOTKOe 3aMblKaHWe. B 3TOM cAy4yae TrpOMKOCTb He
YMeHblIaeTCs MNpUM MOBOPOTE PYYKU. YCTpPaHWUTb 3aMblKaHUe.

4. CorHynucb ynopbl. PykosaTka 3ackakuBaeT Npu MNOBOPO-
Te B KpaiiHee NonoxeHue. BbinpaBuTb ynopbl NAOCKOTy6Lamu.

5. Ocnabeno kpenfeHWe PYKOSTKW perynatopa Ha ocu, py-
KofTKa npoBepTbiBaetTcA. MoaTAHYTbL 6OKOBOW BUHTUK B PYKO-
ATKe; ecnn pesbba copBaHa, MofobpaTb APYroil BUHTHKK.

6. OTCOEAMHUNUCL KOHLbl NPOBOAHWKOB. [POMKOroBOpu-
TeNb MOAYUT. XOPOWeHbKO NPUCOEAUHUTb KOHLbI.

Bce nospexpaeHus perynsatopa rpoMKOCTM ferko o6Hapy-
XWUTb MNpU OCMOTpe.

fpomKorosopuTens «Pekopa»

HEWCIMPABHOCTWN AN®®Y3OPA N HUMNENA

Ecnu rpomkorosoputens pabotaeT TUXO WAM XPUNUT U UC-
Ka)XaeT 3BYK, BO3MOXHO NOBpexpaeHue aupdysopa WUAM Heuc-
npaBHOCTb HUNNens (BTYN0YKM B BeplwunHe guddy3opa, 3aXKn-
MaeMolil Ha Wrfe MexaHusma).
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1. BHMMaTenbHO ocMoTpuTe Auddy3op, He npopBaH u
OH rpe-HMbyab. HalifeTe npopBaHHOe MeCTO» 3aK/eiTe ero
KyCcO4YKOM nucyeid 6ymaru. Ecnm pudcysop cuibHO M30pBaH,
Ayuywe CcKNenTb HOBbIA. CTapblii auddysop He cpbiBaliTe Kak
nonano, a CcpexXbTe HOXHULAMW, OCTaBWB Ha MeCTe 3arHyTyl
KpoMKy. K 3TOl KpOMKe npukneiTe HOBbIA KOHyc. Co cTapo-
ro gugdysopa CHAMWUTE HWUMMNENb W KOHYCHble Wakbbl W Ha-
JeHbTe UX Ha HOBbIN.

2. YacTo rpoMmKocTb majaeT M3-3a TOro, 4To Audgysop
MOMAT B BepLIMHE, MO Kpakw KOHYCHbIX Wain6. B a3Ttom cny-
Yyae BbIpeXbTe W3 NNOTHOW 6Gymarm fBa KpyXka [Juamert-
poM MWANMMETPOB MO ABajLaTb WM HafjpexbTe WX N0 paju-
ycy. CBEepHYB KPYXKW KOHYCOM, NMOANOXMWTe UX M0j KOHYyC-
Hble wWalbsl Mo 06e CTOPOHbI Auddy3opa M 3aTaHUTe Traiky
Hunnens.

3. Ecnu rpoMKoroBoputens paboTaeT TUXO WM C MCKaxe-
HUAMK, a Auddys3op uen, NpPoBepbTe, XOPOWO /M 3aTAHYTa
rainka Hunnens.

4. MpoBepbTe, XOpPOWO NM 3aTAHYT GOKOBOW BWMHT HUNMNe-
s, 3aXUMaw WUl nrny mexaHusma, He XOAUT AU UrNa BHYTPU
BTYNKW HuWNNens cBo60AHO. EcnnM BUHT cOpBaH M He 3aTAru-
BaeTCs, 3aMeHWTe ero gpyrum. Moaxoaaw it BUHTUK MOXeTe
BbIBEPHYTb W3 CTaporo 3/1eKTPUYECKOTrOo BbliKAtOYaTens.

HEMPABUW/IbHAA PETYJIMPOBKA TPOMKOIOBOPUTENA

FpOMKOroBOpPUTE/b MOXET AaBaTb CNabblil WAM MCKAXKEH-
Hblli 3BYK M3-3a HeNnpaBWUbHOWN YCTAHOBKM PEryaMpoBOYHOIO
BMHTa. lMoBopauynMBaiiTe PeryiMpoBOYHbIA BUHT, FOM0OBKA KOTO-
poro 06bIYHO BbiBefieHa Ha JIMLEBYK MaHelbkKy TPOMKOF0BO-
puTens psLoM C KJeMMaMmu, NPOTUB 4acOBO CTPenku, Moka
OH He HauyHeT BepTeTbCs COBCEM CBOGOAHO. 3aTeM, BKI/OUMB
TPOMKOTOBOPWUTENb B PO3ETKY TPAHCASALWOHHOW CETU, MeffieH-
HO NoBOpauuBaliTe PeryMpPoBOYHbI BUHT MO 4acoBOiW CTpenke
40 Mofy4YeHUss HauGofblued TPOMKOCTM W YUCTOThLI 3BYKa.

3anoMHNTE, UYTO PEryinpOBOYHbIA BWUHT He [JOMKEH WCMOJb-
30BaThCA B KAauyecTBE pPerynstopa rPoMKOCTW, €ro MOXHO mno-
BOpauMBaTb TONbKO NpW Hanajke FPOMKOTOBOPUTENS.

Ecnn rpoMKOroBOpPUTENb C WCMPaBHbIM LIHYPOM, BUWJIKOIA,
anddy3opomM M HUMNenemM He paboTaeT HU MPU KAKOM MONO-
XEHUN PeryampoBOYHOrO BUHTA, ML KUTE HEWCNPABHOCTb B Me-
XaHu3me. [lns 3TOro rpoOMKOrOBOpUTENb MpPUAETCS pasobpaTb.
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PA3EOPKA TPOJIKOIOBOPLUENA «PEKOPA»

Mpexpe Bcero cHumute guddysop. Ana aTtoro:

1. OTBepHUTe ¢ 06enuX CTOPOH BUHTbI C 60NbWKUMU (aCOH-
HbIMW TOJIOBKAMU W CHUMUTE TPOMKOTOBOPUTENb C [AYrW TMOA-
CTaBKMU.

2. BbiBepHuTe c 06enx CTOPOH BWHTbHI, Kpenawwue MnaHKy
mMexaHu3ma Ha obpamneHuun auddysopa.

3. OTBepHuUTe 60KOBOI BWHT Hunnend. MNocne 3aToro pug-
(hy30p CHUMETCA C NNaHKW MeXxaHu3ma.

Tenepb CHUMUTE KapTOHHbIA KOXYX MexaHusma. [ns ato-
ro:

1. OTBEPHNUTE W CHUMUTE TpU TallkK, Kpensduwme KOXYX.
laiikm HaxofAaTcA C TOM CTOPOHbI MexXaHW3Ma, OTKyfa BbIXO-
AWUT wurna.

2. CTAHUTE KOXYX C MexaHusma.

BHWMaTeNbHO OCMOTPUTE MexaHM3M. BO3MOXHbI Crefyto-
Wue ero NoBpeXaeHuns:

1. OTcoegMHUNNCL KOHLblI MPOBOLHWKOB, 3aXWMaeMble W3-
HYTpM NOjJ KJEeMMbl TpoMKorosoputens. TlpucoeanHUTE 3TK
KOHLbI.

2. CnomaHa npyxwHa Bubpatopa, B KOTOpyl Yynupaetcsd
KOHel, peryiupoBOYHOro BMHTa. Ecnm cymeeTe, npuknenante
HOBYI MNPYXWHY, Bblpe3aB €e W3 TrapTOBaHHOW naTyHW uUIu
6poH3bl. [na 3Toro AKopb Hajgo 6ypAeT CcHATb. He ywmeerte
Knenatb, NonpobyiiTe YyCTAaHOBMUTb KOHEL, AKOPbKa TOYHO noce-
pefunHe 3asopa MexXAy cepAevyHukamu, nofgrubas sKopek nno-
ckorybuamun. Takum cnocob6om 4YacTto YyjaeTca BOCCTaHOBUTb
HOpManbHyt0 paboTy rpPOMKOTOBOPUTENSA.

3. HenpaBMnbHO MNOBEPHYTbl KOJIOHKW, MeXAy KOTOpbiMU
3aXaT XBOCT AKOopbKa. Ha 06euMx KONMOHKax MMerTca (acku.
3TN (acknm JOMKHbI ObITb 06493aTeNlbHO o6palleHbl B CTOPOHY
CBOOOAHOr0 KOHLA AKOPbKa.

4. fAlkopek cbuncs B CTOPOHY WM He nonajaeT KOHLOM B 3a-
30p MexAay cepfedyHukamu. lMoBepHUTe AKOpeK, 4YTOObI KOHeL,
ero npuiwencsa TOYHO NO 3a30py.

5. Counnucb ceppevyHMKM KaTylwek. YcTaHOBUTe WUX npa-
BU/IbHO.

6. KaTywka cnonsnu C CepfeyHMKOB a KacalTca AKOpPbKa.
Hacagute wux nojanblle Ha CEpAeYHUKW.

Cobepute MexaHusMm. [ nsd aToro:

1. OCTOPOXHO HafeHbTe KOXYX B TYyro 3aTaHuTe Tpu
rabku.

2. HanoxwnTe nnaHKy MexaHuW3ma Ha obpamnenue Auddy-
3opa W 3aBepHUTe Ha MecTa, Kpenauiume ee BUHTbI. Hpepasapu-
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TeNlbHO YAOCTOBEPbTECb, YTO Wraa nmnomana B KaHan BTY/KM
HUnnens.

3. 3aTAHWUTe 6OKOBOW BWHT HUMNMNens.

4. YCTaHOBUTe TPOMKOrOBOPUTENb Ha MNOACTaBKY H 3aBep-
HUTE BUHTbI C (DaCOHHbLIMMW TFONOBKaAMMW.

BknounTe rpoMKOroBOpWUTENb B PO3ETKY TPaHCAALWOHHOMN
CeTU W OTperynupyiite ero ¢ MOMOLWLbO PErynMpoBOYHOrO BUH-
Ta, KakK yKasblBanocb Bblle. BUHT, pasymeeTrcs, He 6yaeT pe-
rynmpoBaTthb, €C/IM Ha AKOPbKEe HET MPYXWUHKMU.

Ecnv rpoMKOroBopuTenb BCe-TakuW MOMYUT, 3HAYUT, Y HeEro
HencnpaBHbl KaTyWKW. YCTpaHUTb 06pbIB B KaTyllKe TPYyAHO,
Ny4ylwe BCEro NOCTaBUTb HOBYK KaTylKy, CamMOefNbHYH uUn
NOKYNHyt. byaeTe CcTaBUTb KaTyLW Ky, He MOCTaBbTe e€e BBEPX
HOraMu U1 He nepenyTaiTe KOHLOB npu BKA4YeHun. Ob6e Ka-
TYWKN HYXHO HacaXuBaTb Ha CepAeYHWUKW BMepej TON wuiey-
KO, CKBO3b OTBEPCTWE B KOTOPOA BbiBeAeH BHYTPEHHUI KOHel,
06MOTKM. O6Ga 3T BHYTPEHHWe KOHLA Haj0 COeAVMHUTb MEeXAy
co60i, a HapyXHble KOHLbl, BbIBEjeHHble O00bIYHO He uyepes
ueyky, a c60Ky KaTywku, MPUCOEAUHUTbL U3HYTPU K KAemmam
rpomkoroBopuTensd. Kakoil KoHeu K Kakoil knemMme npucoepgun-
HATb, 6e3pa3nnuHo.

[[POMKOroBOpUTENb «o-,'1»
HEWCIMPABHOCTU AN®DY3OPA

Ecna rpomkorosopuTens paboTtaeT TUXO WMAW XPUMUT U WC-
KaxaeT 3BYK, ocmoTpute gugdysop. Ecnum pgugpdysop npo-
pBaH, 3akneiiTe ero, Kak yxe 6bi10 ckasaHo. Ecau guddysop
COBCEM M30pBaH WM MOMAT Yy Kpaf KOHYCHbIX wWaib, ckneinte
HOBbIA AW(dY30p M3 NNOTHOW 6ymarn M OTOrHMTEe ero Kkpas,
KaKk onucaHo B rnase «Juddysopbl».

Ctapblii audhdysop cHumuTe. Lns 3TOro:

1. OTBEPHMTE LWeCTb BMHTOB MO OKPYXHOCTU MNPUXMUMHOIO
Konbua. B cTapbiX Bbinyckax MNPUWXWMHOE KO/MbLO Kpenutcs
3aKn&nkamu. 3aknenku nyywe BCEro BbICBEPAUTb. Ecnu Her
apenu, Bbl6eiiTe nx 60poAKOM (CTanbHbIM CTEPXEHbKOM), NoO-
NOXWB WAANKOW BHW3 Ha HAKOBaNbHK C [AblpKOA. CHumMuUTe
NPMXMMHOE KOMbLO.

2. AKKypaTHO oTAepuTe oT Anddysopa CYKOHHOe KONbLO-
npoknagky. 3acoxwuii Kneik ¢ MpPoOKNagKy COCKOBGNUTE HOXOM
nnu cmoiTe ropadein sogoii. CockobnuTe TakXke Knein c xe-
nes3Horo obopa.

3. Mporpes BTynAKy Auntdysopa nasibHUKOM, CHUMUTE ee
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c Tarn Bubpatopa (urnel), C KoOHUA TArM yjanute OCTaTKu
npunos. Ecnu KOHeL MOrHyT, BbiMpaBbTe ero nnockoryéuamu.

4. AKKypaTHO OTOTHUTe pa3BaNiblLOBaHHble Kpas Tpy6uaToi
3aKNEeNKU-BTYNKW U CHUMWUTE ee W KOHYCHble waibbl ¢ Aud-
thysopa. HageHbTe BCe 3TO Ha HOBbIi AUDDY30p M pasBalb-
UyiTe Kpas HWNMNens nNpu nNOMoOWM KepHa, NOCTYKUMBAs MO/OT-
KOM.

HapeHnbTe HOBbI gutdysop. Ona 3Toro:

1. HamaxbTe >xenesHblli 0604 AHGGOy3opogepxaTens
KNneewm.

2. Hanoxute Ha o060f fuddys3op co BCTaBNeHHOW BTyN-
KOn. KoHew urnbl AofxeH cB060OLHO MPOXOAUTb B OTBEPCTUE
BTY/IKW, Wrna He [O/KHa nepekawwusatbca. Pasrnafgbte Kpas
angpdysopa Ha obopge.

3. HamaxbTe Kkpasg guddysopa Kneem U HaNOXWUTe CYKOH-
HOE KONbLO-NPOKNafKy.

4. HanoxunTte NpuMXMMHOe KonbLo. CBapHOA WOB KoNbLua
[O/MKeH 0Ka3aTbCA BHU3Y, a OTBEPCTUA B KOMbLe AO/MKHbI CO-
BNacTb C oTBepcTuaMu ob6ofa. Mpokonute Anddys3op LWKUIOM
yepe3 oTeepcTua B 0b6oge.

5. BcTaBbTe BWHTbI FO0BKaMuW C NNLEBOA CTOPOHbI M 3a-
BepHUTe raikun. Ecnn 6ypete knenatb, 6yAbTe OCTOPOXHbI, He
nopeute Aucys3op. 3aknenkun BCTaBNANTE FONOBKaAMW C /M-
LLEBOW CTOPOHbI.

6. OCTOpPOXHO MOBOpPayMBasfA PerynnMpoBOYHbIA BUHT, yCTa-
HOBUTE KOHel AKOpbKa-BubGpaTtopa TOYHO MPOTWUB 3a30pa MeX-
Oy NOMOCHBIMW HaKOHEYHUKaMMU.

7. 3anaaiiTe wuray BHYTPW OTBepcTUA BTYnkw. lponawBaii-
Te XOpOWeHbKO, 4TOObI NpPUNON Kak clejyeT 3aTek B OTBep-
cTne. MaATb HYXHO KaHWU(ONbIO.

BKNOYMB TPOMKOTOBOPWUTENb B TPAHCCETb, MPOBEPLTE €ro
pa6oTy. Ecnm 6ypaetr xpuneTb, OCTOPOXHO MOBOpayuBaiiTe pe-
ryIMpOBOYHbLIA BWHT Ha YronbHuke Bubpatopa. MomHuTe, 4TO
perynupoBOYHbIA BUHT He cliegyeT noBopaynBaTb 60nee 4eM Ha
nofo6opota B O4HY W B [PYryt CTOPOHY.

OBPbIB KATYLWKN

Ecnv rpoMKOroBopuTenb C WCMAPaBHbIM LWHYPOM U BUKOI
M Cc uenbiM guddy3opom MONYMT MpPWU BKAKOYeHUM B paboTato-
WY TPaHCNALWOHHYI CeTb, BepoATeH 06pbIB 3BYKOBOW Ka-
Tywku. 9TOT cnyyaih BCcTpevaeTcsa pefko. Kak caenaTb HOBYHO
KaTywky K «®-3», onucaHo B rnase «KaTtywku». UTo6bl CMe-
HUTb KaTyLWKY, HYXHO:
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1. OTBepHYTb ABe raiikM CTAXHbIX LUMNWUIEK MexaHWu3Mma.

2. LUleuky, Ha KOTOpOI/ MpuKIenaHbl NOMKOCHbIE HAKOHEYHU-
KW, CHATb BMeCTe C MPMBEPHYTOW K HEW KaTyLUKOA.

3. OTnaaTb KOHUbl KaTyWKU OT /IeNecTKOB BbIBOAHbIX
KIeMM.

4. CHATb cTapyl KaTywWwKy, OTBEPHYB [Ba Kpensawux ee
BMHTA.

5. MocTaBUTb U MPUBEPHYTb HOBYK KaTyLlIKy, NpegBapu-
TeNbHO MOANI0XKWB NOA Hee wWali6bl. Mpu 3ToM 3a30p Mexay
KOHLLaMMN MO/IIOCHbIX HAKOHEYHWKOB AO0/DKEH 0Ka3aTbCA TOYHO
nocepefnHe «OKHa» KaTyLKW.

6. MpunaAaTb BbIBOAbl KaTylWKW K nenecTkam. [Mopsgok
6e3passinyeH.

7. YCTaHOBUTb Ha MECTO LUEYKY MOJIIOCHbIX HAKOHEUYHWKOB,
HafeTb ralikm Ha KOHLbl CTSDKHbIX LWNWUNEK W 3aTAHYTb uUX. Mpu
3TOM crefuTe, 4YToObl SIKOPb MPOLUEN MO LEHTPY «OKHa» Ka-
TYWKW, a CBOMM TOPLOM BCTan TOYHO MPOTWMB 3a3opa Mexay
MONOCHBIMU HAaKOHEYHMKAMU, C HebGONbLIMM MPOCBETOM.

BknloUMB rpoOMKOroBOpUTe/Nb B TpaHCCeTb, MPOBePbTe €ro
paboTy. MNpu HanMuum XpUMNOB OCTOPOXHO MOAPErynupynTe
BVHTOM.
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