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YPOKU 3NeKTPOMOHTaXa

Penpunuee Bnaoumup Buxmoposuu

-Ypok 1-
Texnnka 0€30aCHOCTH - TO, YTO HeJIb3sI HTHOPUPOBATH

YBUAEB Ha3BaHUE 3TOr0 ypoka, o yem Brl mogymanu? KoHedHO, TpyAHO
CKa3aTh, KAaKU€ MBICIU MOCETWIN UMEHHO Bac, HO OOJIBIIMHCTBO OXKUJaeT (pasbl,
BpOJI€ «TOK OYEHb OIMACEH», «0yIbTe KpailHE OCTOPOKHBI», «HE MpUKacaTech» U
T.II.

YacTto MOKHO 3aMETHTh, YTO MHOTHE JIFOOM O0sSTCI BOOOIIE KaK-TO
CompHKacaThCs ¢ deKkTpuuecTBoM. Ecim Bl mepemarnynm gepe3 3TOT CTpax, TO
MO3BOJIbTE MOXBAINTH Bac 3a myxectBo. Ho cTOMT HamoMHUTH, 4TO upe3MepHas
CaMOYBEPEHHOCThH BEChMa OTacHa.

B kauectBe orcrymienus. OgHa U3 NPUYUH MPOU3BOJICTBEHHBIX TPaBM, HE
00s3aTeNIbHO OT JJEKTPUYECKOrO TOKA, - 3TO MOTEpsl JOJKHOTO CcTpaxa Mepen
OMacHOCThI0. MIMEHHO 3TOT cTpax 3aMellaeT CaMOyBEpEeHHOCTh. UTOOBI cTaso
IIOHATHO, IIPUBEJIEM HECKOJIBKO IIPUMEPOB:

1. IInoTHUK, cunTaromuii ceds mpodeccuoHasom, MOXKET HayaTh paboTaTh
KOJIIOIIMM, PEXYLUIMM HHCTPYMEHTOM HEOPEKHO, PHUCKOBaHHO. Pesynbratom
MOXET CTaTh Cepbe3Has TpaBMa, BILIOTH J0 MOTEPH MaJbIIEB UM €IIIe YeTO XYXKe.

2. MOHTaXHHUK-BBICOTHHUK, IIOYYBCTBOBAB a3apT, MOXET BCE peke
MOJIb30BAThCS MOHTAXHBIM TOSICOM. Pe3ynbraToM MOJXKET CTaTh IIaJICHHE C
OOJIBIIIONA BBICOTHI.

3. DJEKTPOMOHTaXHUK MOXKET TMOCUUTaTh Ce0s BecbMa TOYHBIM U
aKKypaTHBIM, U OyJzieT paboTarh, HE OTKJIOYas HarnpsbkeHus. Ho olHO HeTouHOE
JIBIDKEHUE MOXKET CTOUTH KU3HU. DTUM OTCTYILJIECHUEM Mbl HUCKOJIBKO HE XOTENU
Bac wnamyrats. Hampotus, xorenun Bac mnoOyauTh: C JOJDKHBIM yBa)KEHUEM
OTHOCUTECh K JJICKTPUUYECKOMY TOKY M OH oTOjaromaput Bac cetom, Temiom,
YIOTOM U KOM(OPTOM.

JloKHO OBITH CaMOl TJIABHOW KHHUIOM ISl 3JIEKTPOMOHTAKHUKA SIBIISAETCS
I[1YD. MoxHo ynomsiHyTh «lIpaBuiia TeXxHHKH O€30MaCHOCTH MPHU SKCIUTyaTaluu
AIIEKTPOYCTAaHOBOK MoTpeduTenei», a Tak xe pasnblie ['OCThI. Unutath BeCh 3TOT
Marepuan TPYJIOEMKOe 3aHsTHe, TeM Oojee 4uTro Mbl ¢ Bamu orpannyumcs

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 3
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MOHTa)XOM TPOBOJIKM CBOEro Joma, KBapTupbl. Ha 4yTto cpa3zy oOpamator
BHUMaHHUE HOPMATUBHBIC TOKYMEHTHI?

Crporo 3ampemieHo JulaM, HE HWMEIOIIUM CIEUaIbHOIO JOIYCKa,
POU3BOIUTH PAOOTHI HA ANEKTPOYCTAHOBKAX, HAXOISIIMXCS IO HAIMPSKECHUEM.
Ecmu Bel pemmnm caMOCTOSTENIBHO CMOHTUPOBATh MPOBOAKY B HOBOM JOME, TO
MOHSTHO, YTO TOKY MPOCTO OpaThcsi HeoTKyAa. Ecnu xe Bbl 3aHs1MCh peMOHTOM U
MPEJICTOUT 3aMEHA MPOBOAKH, WM K€ 3aMEHA TOJbKO PO3ETOK, BBIKJIIOYATEINIEH,
CBETWJIBHUKOB, TO MNPOU3BOJHWTH BBl 3TO MOXKETE TOJIBKO NPHU IOJHOM CHSTHUH
HANPSKEHHUS.

J11st 3TOro HeoOXOAUMO:

- MPOCTHIE TPOOKH — BEIKPYTHTb;

- MPOOKU-aBTOMAT — BBIKJIIOUUTD;

- aBTOMAaThI B IIUTKE Bameill kBapTupsbl (1o0Ma) — BBIKIIOUUTb.

Teneppr cmeno MoxHO Oparbcsi 3a paboty. M yOemurenbHas mnpocnoa:
coOmoaiTe 3TO TpeOOBaHWE, YTOOBI CO3JATENM Kypca 4YyBCTBOBAJIM CeOs
CIIOKOMHO. B IpOTUBHOM Cilydae OTHUIIUTECH OT ITOTO Kypca.

O TeXHUKE BBITIOJHEHUS OTACIBbHBIX BUIOB PaOOT MO AIEKTPOMOHTAXKY MbI
MOTOBOPHM B CIEAYIOMHMX ypokaxX. M Kak-TO TPyJIHO 371eCh MPOBECTU T'PaHb: YTO
KacaeTrcsl KadecTBa paboOThl, a 4TO — TEXHHWKW Oe3zomacHocTH. Ho ecth oOmue
TpeOOBaHMs K MPOBEACHUIO Pa0OT, KOTOPHIE HE KACAOTCS HAMPSAMYIO AJICKTPHUKH.
OT10 001Ke npaBuIa 6€30MaCHOCTU MPU CTPOUTEILCTBE:

1) ynoOHas cnienoex ia, He CTECHSIOIIAs BMKCHHUS;

2) ynoOHas ¥ ipaKkTU4YHasi 00yBb, CIIOCOOHAS 3AIIUTUTH CTOITY OT TOPYAIIHX
T'BO3/ICH M MAJIBIIBI OT MAAIONINX 00JIOMKOB,;

3) ucnosib3yeMblii MHCTPYMEHT HE JIOJDKEH XpaHUTh B ceOe Kakylo-1ubo
OIaCHOCTB:

- BIIEKTPOMHCTPYMEHT LIEJbIH, 0€3 OTOJICHHBIX MTPOBOOB WUJIH CKPYTOK;
- MOJIOTOK JIOJIKEH OBITh XOPOIIIO HACAXKEH, pyKOsATKA 0€3 TpelnH;

- TWIOCKOTYOIIBI (O0OKOpe3bl, KPYIJIOTYOIbl) — C M30JUPOBAHHBIMU PYyYKaAMU
(Ha BesKuUi ciryyai).

HIkoua niist 3jeKkTpuKa (3J1eKTPOoTeXHUKA oT A 110 5) - 4
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T.K. MpoOBOAKA YKIAABIBAETCS HA JOCTATOYHOM BBICOTE, TO IOPOU MPOCTO
HEOOXOJIMMBbI HAJCKHBIE MMOJMOCTH, KO3Jbl (CKOJOYEHHBIM CTOJ, C KOTOPOIO
yaoO0HO paboTaTh), CTPEMSHKH. XOTS TMOpOH U3-3a OTCYTCTBHUSL BBIIIIE
MEPEUYHCIEHHOTO TPUXOANIOCH BUAETh, KaK B XOJI IIIK MyCThble OOYKHU, TOJIIOHBI,
neHOOJIOKM — KOopode, BCE€, YTO IOMAaJajoch Ha IJla3a U MOIJO MOMOYb BCTaTh
noBeiie. Ho 3To0 HempaBwiibHO, 3TO omacHO! JlymaiiTe HE O CKOpPOCTH, a O
KauecTBe paboThl 1 Bamieit 6e3omacHoCcTH.

T.o., 3a1ymMaB cCaMOCTOATEBHBIIN 3JIEKTPOMOHTaX, Bam HE0OXx01uMoO:
1) o0ecTounTh 3aMEHAEMYIO MPOBOJKY (€CITU €CTh);

2) coOmoCTH OCHOBHBIE TMpaBWiia TI0 TEXHUKE OE30MacHOCTH Ha
CTPOUILIONIAJIKE;

3) HaMUYKe HY»KHOTO UCTIPABHOTO MHCTPYMEHTA,
4) cobmroicHNe TAIBHEHIITUX HAIITMX COBETOB.
B arom ciiyuae Bel oOpedensl Ha ycnex!

Ha 3Tom ocTaHoBHMCS, a B CIEIyIONIEM ypOKe MBI 00CYIUM HEOOXOAMMBIH
MHCTPYMEHT, 0€3 KOTOPOTo JEHCTBUTEIHHO YyBCTBYEIIH ce0s Kak 0e3 pyK.

-Ypok 2-
Heo0xoaumMpblii MFHCTPYMEHT - 0€3 Hero Kak 0e3 pyk

[TpomomkuMm Harie 0OydeHHe IEKTPOMOHTaXy CBOMMHU pykamu. MTak,rema
MOCBsAlIIeHa HeoOxomuMmoMy uWHCTpyMeHTy. Ecmm Bwr cmpocute: «A  kakow
MHCTPYMEHT CaMbIil HY>KHBINU?», - TO OJJHO3HAYHO U HE O0TBETHM.KaKk-To Ha4aJIbHUK
OJIHOTO 3JEKTPOMOHTAKHOTO YyIpPaBJIEHUS CIPOCHI HEUYTO mojao0Hoe. Ha
3HAKOMBIN Opuraaup (KOTOpOro Mbl OYE€Hb YBa)KaeM, CO CTaXeM) OTBETHIL: «/laiiTe
HaM MOJIOTOK U 3yOmsio». I HUKTO HE COMHEBAJICS — OH cjenaeT padoty. Ho He
BOJIHYHTECh. B Takue xecTkue ycioBusi Bac HUKTO cTaBuTh He Oyner. Kak HUKak
XKUBEM B 21 Beke.

HNHcTpyMeHT HA BCe BpeMeHa

Yro mpaBaa, TO MpaBjaa: 3JEKTPOMOHTAXKHUKY NPUXOAUTCS JAPYXKHUTb C
MoJIOTKOM. JKenaTenbHo, 4ToObI ero Bec 0bu1 0,8 Kr. IT0 BecbMa NpuUeMIIEMbIi Bec
JUIsl 3a0UBaHUSI CTPOUTENBHBIX IBO3JEH (B 00uxoie — Aro0eneil); rae mTyKaTypKy
MOKHO OTOMTb, IJIE€ OCTOPOKHO MPOBOJ MOAPOBHATh. CHEIUaIUCTBl MOJIOTKOM B
IIyCTOTHBIX OETOHHBIX IUIUTaX Mapol yAapoB AENAIOT OTBEPCTUS B HYKHOM MECTE.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 5
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Ho Bam ropazno nerue 3Ty omepauuio (M HE TOJbKO) OyAeT caenarb Ipyrum
WHCTPYMEHTOM.

IHepdgopartop

TunoB mnepdoparopoB cymecTByeT MHOxecTBo. Ho wmbl ¢ Bawmu,
OTpaHUYHMBAEMCSl MOHTAXOM TPOBOJAKH B CBOEM JoMe, KBaptupe. Ecnmu Bawm
MPEJCTOUT CJIeJaTh CEPhE3HOE KOJIMYECTBO CKBO3HBIX OTBEPCTHH B KUPIHUYHBIX
WM OETOHHBIX CTEHAX, TO MpeJaraéM OCTAaHOBHUTH CBOW BBIOOP Ha MPAKTHYHOM,
He TsDKeJoM nepdoparope. Hampumep, Ha TakoMm, Kak Bl BuauTe Ha CHUMKE IO/
Nel. M He oOs3aTenbHO 3TO JOJDKEH OBITH Bosch. ®upMm, Npou3BOASIINX
JOCTOMHBIA 3JIEKTPOUMHCTPYMEHT XOTh U HEMHOT'0, HO XBaTaeT.

B omimume oT gpenu, WM Jaxe JApenb-niepdoparopa, HACTOSUIIUN
nepdopaTop HE TaK JKAJIKO HarpyxaTtb paboroil. IIpumepHbIE BO3MOXXHOCTH
MPUBEICHHOr0 TepdopaTopa: MaKCUMAaJbHBIA JMaMETp CBEpJia MPHU CBEPJICHUU
oetona — 24 mm; nepeBo — 30 MM; ctaiu — 13 Mm.

Kak Bsl Bumurte, moa mepdoparopom Ha wurroctparuu mom No2 u Ne3
M300paKeHBI TATPOHBI IS (PUKCAIMK CBEPEN MO JEPEBY WK METaLTy (JICHTOYHBIC
cBepia). B nepessnHom nome Bam npunercst pabotaTh UMEHHO 3TUMU CBEPIIAMH.

[IpeacraBnennas Mozenb nepdoparopa Mo3BOJISET B3aUMO3AMEHSThH MaTPOH
st cBépent no O0erony, kupnuay (SDS-cBepiia) Ha maTpoH Mo JIGHTOUYHbIE CBEPIIA
(Ne2). Ecnu Takoit ¢yHkuuu y mnepdopaTropa HET, TO BbIpydYaeT NaTpPOH,
BcTaBisieMbli Kak SDS-cBepiio (Ne3), a y:ke B HEro — JICHTOYHOE.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 6
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IIpo cBépsia u He TOJBKO

4
—— | S ———

[Tepeiinem ko BTOpOI WLTHOCTparuu. 3nech moj Iudpoit 4 Bl BuguTe
Habop SDS-cBépen (yxe moHATHO i kKakoro wmatepuana?). IlpencraButh
abCcoMIOTHO Bech HAOOp cCBepen — O3TO HE BO3MOXHO. Ho B BeIOOpE MBI
OTTAJKUBAEMCS OT IMOCTABJICHHOM 3a]a4H.

CkaxeMm, HAM HEOOXOJMMO CKBO3HOE OTBEPCTHE HA YJIMILY AJIS MMUTAIOIIETO
kabens. JluameTrp 3anuTHON TpyObl — 22 MM, TOJIIMHA CTEHBI — 2 Kupnuda. Bam
noTpeOyeTcsi CBepIio JuaMeTpoM 22 MM (MOKHO U 24 MM) U TMHHOM He MeHee 50
CM.

Ho cpenu cBépen Bwl BuauTe aBa 105I0Ta: OAHO B BHJE JIOMATKH, IPYroe
3aTOUYEHO Ha KOHYC (T.H. UKa). Y nepdopaTtopa ecTh peKuM pabOThl — 0JI0JICHHE.
NMEHHO B ATOM PEKHME HCIOJIB3YIOT M0JI0Ta. MOXXHO MOJIOTKOM, @ MOXHO H
JI0JIOTOM TPOOUTH OTBEPCTHE B IYCTOTKE OETOHHOIO TMEPEKPHITHS, OTOUTH HE
HYKHBIM BBICTYII, HAIUIBIB PAacTBOPA, MEMIAKOIIMK NpoBoAKE U T.4. Ho ecth emé
OJIHO 0c000€ CBEPII0, 0 KOTOPOM MOTOBOPUM OTAEIBHO.

Kopona

Koponuaroe cBepno (mpeamer noa HoMepoM 5). OHO 3ameHsieT palboTy
MOJIOTKOM M 3yOWUJIOM WM NeppopaTopoM, 3apsyKEHHBIM J10J0TOM. OCHOBHOE
MPUMEHEHNE — CBEPJICHUE OTBEPCTHI HY>XHOU TIIyOWHBI MO KOPOOKH (CTaKaHBI)
JUISl YCTAHOBKH PO3€TOK, BBIKIIIOUATENIEH.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 7
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J:keHTIABMEHCKU HA0OD

11
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A Tenepr mepeiieM K HEOOXOJMMBIM MEJIKUM HHCTpYMEHTaM. PyneTka
(Ne6) momoker Bam pacmnonaratb po3eTKH, BBIKIIOYATENA U JIPYTUE DJIEMEHTHI
ANEKTPUKH HA 33IaHHBIX PACCTOSHUSX COIJIACHO MPOEKTY.

Hox (Ne7) mpumensiercss s paspe3aHus usomsiuuu kabeneil. Tak ke
HOXKOM 3aQUMINAIOT KOHLBI KaXKJOW >KWJIbl KaOens JUisl pacKIIOYEHHs, HO 3Ty
ornepaiuoo nNpodheCcCUOHAIBHO U YJ00HO JAenaTh KJEHIaMU IS CHATHUS U30JISIIUU
(Ne10).

bokopesbr (Ne8) BecbMa K MecTy, KOrJla Hajg0 OTKYCUTh JIMITHUE KOHIIBI
KW, YKOPOTHTH KWIbI, aKKypaTHO OOKYyCHTh pa3pe3aHHyro uzossnuio. Ho stu
oTepalvi MOXKHO CJENaTh APYTUM MHCTPYMEHTOM — Iiockoryomamu (Ne 9). Xots
Ookope3amu 3TO JesaTh yao0Hee. A BOT CKPYTKHU (COCIUHEHHE IBYX M O0JIee JKII)
HaJIeKHEH JenaTh MIOCKOTyOIamMu.

OTtBepTKa 1IocKas, win «MuHycoBasi» (Nell), oObIYHO HCIIONB3YETCS MpU
MOAKIIOYEHUN PO3ETOK, BBIKIIOYATENEH, CBETHJIIbHUKOB. 3aMETHUM, OJIHAKO, YTO
MOPOM OJHOM OTBEPTKOM HE 000MTHUCH. I 1e-To HaMO ka0 OTBEPTKH MOIIUpE, TJIe
— TIOYKe, a TJIe-TO MOTpeOyeTcs U PUrypHasi, Wik «KpecToBas.

WNHpaukatopHble OTBEPTKHU MpeACcTaBUM JABe: 00bIYHYI0 (Nel3) u He 0ObIuHYIO
(Ne12). OObIuHYIO UCHOJB3YIOT TaK: KaJOM OTBEPTKU OCTOPOXKHO MPUKACAIOTCS K
KJIEMME, BUHTY, 3aUMIIEHHOMN >KWJIE — CJIOBOM KO BCEMY, YTO MOXET OBbIThb MOJ
HaIpsHKEHUEM, a Maliell pyKH JEpKUM Ha METaNIMYecKOM KOHIE OTBEpTKHU. (Bbl
K€ TIOHMMaeTe — Ha MPOTHUBOIOJOKHON CTOpoHe OT xama). Eciu mnpu
IIPUKOCHOBEHUN BHYTPH OTBEPTKU CBETUTHCS JIAMIIOYKA, TO JaHHBIM IPOBOI,
KJIIEMMa, JKWJa, BUHT IIOJACOCAUHEHUS JEHCTBUTEIBHO IO HAIPSIKECHUEM.
[TomuuTe, €cau MMEHHO 37ech Bbl XOTUTE YTO-TO cenaTh, TO 00ECTOUYBTE 3TO
Mecto. ['epoiicTBoBaTh He cTOMT. O HEOOBIYHON OTBEpPTKE (BHYTpPH €€ €CTh
OaTtapelki) Mbl IOTOBOPHM TIO3XKE.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 8
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Ho 310 emie He Bce...

3,Z[€CB MBI IIPpUBCIN HpI/IMCpHHﬁ CIIUCOK OCHOBHOI'O HMHCTPYMCHTA. XoTs
MOKHO I[O6aBI/ITI> U YPOBCHb — IJIA OOJIBIIIEH TOYHOCTH H KpaCOThbI; U HIIIATCJIb —
JI1 BMA3KHM B KHPIIMYHBIC U OCTOHHBIC CTCHBI CTaKaHOB nmoa poO3CTKH,
BBIKJIIOYATCIN, U II0OJAC — OTO TaKOU IMOSC CO MHOTUMM KapMaHaM#n JJIA y,Z[O6CTBa
HOIICHUA MHCTPYMCHTA, U T.A. U T.II.

HUror
B nocnenyronux ypokax Mbl OyJsieM 00CYyJ1aTh BUJIbI pa0OT, @ COOTBETCTBEHHO U
UCIOJIb3yeMblid MHCTpYMEHT. U eciu Bbl, aOCONIIOTHBIA HOBUYOK B 3TOM JI€N€, TO
HE BOJIHYWTECh, €CIM BJAPYI IIOJ PYKOM HE OKaXercsd HMEHHO BOT JTOTO
UHCTPYMEHTA.

Onpenenute s cebs, 4yro Bbl yunrech HE JKECTKMM IpaBujaM, a
OCHOBHBIM IIPUHIIMIIAM 3JIEKTPOMOHTAXKA. BBl ye cTanu 3aMedarb, 4TO KaKOU-TO
MHCTPYMEHT MOKHO 3aMeHHUTh ApyruM? Otimuno! Ilo3BosibTe mpuBECTH OIUH
IIpUMED.

Kak-To Ha omHOM oOYeHb cepbe3HOM 00bekTe («CeBepcTaib») MBI,
ANEKTPOMOHTAXXHUKHU, 3aTPOHYJIH BOIPOC O HEXBATKE HYKHOTO HHCTPYMEHTA.
OouH W3  HamWX  PYKOBOJAWTENEW  MpPOW3HEC  KpbulaTyr  ¢pasy:
«DNEKTPOMOHTAKHUK JTOJDKEH OBITh YHUBEPCATHHBIMY.

Tak uTo crapaiiTecb OBITh «YHHUBEpPCAJIbHBIMUY», HCIOIB3YHUTE CBOIO
HaxXOJ4YUBOCTb U HE BBIXOJMTE 3a PaAMKH, IIPEABSBICHHBIE ITPOEKTOM. VIMEHHO O
HEM MBI U [IOTOBOPUM B CIEAYIOLIEM YPOKE.

-Ypok 3-
YUrenune npoekra-'"0ykBapnb'' 3JIeKTPOMOHTAKHUKA

Cam 1o ce0e MPOEeKT 3IEKTPOCHAOKEHUS KUIOTO JJOMa JOCTaTOUYHO MPOCT U
MHOTro Oymar B cebe He coaepkuT. Bo3moxkHo, Bl momymaere, moi, 3TO Bawm,
CHenuaiucTam, IpocTo, a BOT HaM, HOBUYKaM, He 04eHb npocTo. CormacuMmces: 1o
Hayvajy ria3a MOryT pa30Oeratrbcs, U HE 3Haellb 3a 4To Opathcsi. Ho mompoOyiite
B3IJISIHYTh Ha MPOEKT HE CO CTPAXOM IEpesl HEU3BECTHBIM, & IOCMOTPUTE HA HETO
KAaK Ha YBJIEKaTeNIbHBIA pedyc, B KOTOPOM OYE€Hb XoueTcs pazoOpatecs. Ilepen
Bamu nenblii xxypHan pedycoB! MTak, HauHEM UX peliaTh.

OObIYHO K TpOeKTy mpuiaraercsi crpaHuia «TexHMuYecKHe YCJIOBHS.
3nech pacnucaHo KTO, KakK, B COOTBETCTBUM C KaKUMU HOPMATHBHBIMU
JIoKyMeHTamu OyneT obecnieunBaTh Baine sxuiibe anexTposneprueit. Unrepec ans
Bac pomkHa mpencTaBiiTh 3alKUCh O JOMYCTUMOM MOTPeOIsIeMO MOIIHOCTH U
CKOJIbKO M3 He€ TOoieT Ha O0OTpEeB; MOXKHO JIM TOJIb30BAThCS CBApKOM. XOTs
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MOAyMaTh W PEIINTh: Kakas MOIIHOCTb HY)KHa, HEOOXOAMMO JHM TpexdaszHoe
3NIeKTpocHaOXkeHue, OyAeT JIM OTOIUIEHUE 3JIEKTPUYECKMM U T.JI. CTOMT €lle 10
co3manus npoekTa. Kak pemars 5Ty u ApyTrre COMyTCTBYIOIINE BOMPOCHI — JI0JITast
Tema. Bel ke g cebst KoHTponupyeTre Ha crpaHuie «TexHHYecKHe yCI0BHD)
HaJIM4YMe JOTOBOPEHHBIX unced. Ecth? Ecnu ecTh, 3HAYUT OTIUYHO WU JIMCTaeM
Janblie.

B npoekte Haxonutcs «BemomocTs pabounx 4yepreskeil» - 3TO Kak pasjel
comepkanve. Tak K€ NPHUBOAWTCS  CIMCOK  JIOKYMEHTOB, KOTOPBIMU
PYKOBOJICTBOBAJICA MPOEKTUPOBIIMK NpH npoektupoBanuu (I1Y3, 'OCT, CHull).

Paznen «OOmmue ngaHHBIE» OIMKCHIBAET OMPEACICHHBIC TpPEeOOBaHUS K
OCYILIECTBJIICHUIO dJIEKTpOMOHTaka. (O3HAKOMbTECh C JaHHOW HHQpOpMaIueH.
Pasymeercs, ecnu Bbl panee ¢ 1mogoOHON TEpMHUHOJIOTHEH HE CTAJIKUBAIUCH, TO
yTo-TO0 Oyner He moHsATHO. Ho He BcE. 3mech MOXKeT OBITH OIOBOPEHA BBICOTA
YCTaHOBKH CUETYMKA, PO3ETOK, BBIKIIIOYATENEH... XBaauTe ceds 3a To, B 4eM Bol
yKe pa3OupaeTrech, a BOJIHOBATHCS W3-3a HE3HAHUS TIOKA HE CTOUT!

Xoporen IMOMOIIIBIO TS Bac oyner «Cnenupuranus
3JIEKTPOOOOPYAOBaHMS, MATEPHAJIOB M  M3Aeauii» (B  JajbHEHIIEeM
«Crnenudukanus»). 31ech nepeynciaeHbl KOMILUIEKTyomue Bameit nmpoBoaku. B
Tabnuile B COOTBETCTBYIOIIMX CTOJOIAX YyKa3aHbl: Ha3BaHWE, HAWMEHOBAHUE
(byxkBeHHO-IM(PpOBas a0OpeBUaTypa), KOJIMUECTBO U IPUMEUAHHUS.

[To kpaiiHell Mepe yke€ NPUMEPHO YEro U CKOJIbKO HEOOXOJIMMO 3aKyIaTb
u3BecTHO. Ho B TOXe BpeMms, MOHATHOE J€JI0, YTO a0COJIOTHO BCE y4YecTb B
«Crneundukannm» He BO3MOXKHO.

OcTtanock y HaC caMmo€ MHTEPECHOE. ITO OCHOBHAS YACTh MPOEKTA: CXEMBI.
(Buumanwne! OOsi3atenbHO ckauvaiTe cxembl (u3oOpaxkenus B ¢gopmare JPG) k
ATOMY YpPOKy IO 3TOH ccbuike http:/reprincev.oskol.in/elm/uroki/proekts.zip.
[Tocne ckaumBaHus HEOOXOIMMO TMEpEUMEHOBaTh JTOT (aiim B proekts.rar
Hezabynpre! Undopmanust u3 storo (aiina npuroautrcs Bam mpu mzydennn Ha
MPOTSIKEHUU BCETO 3TOTO Kypca.)

NMeHHO uX MBI U MipeCcTaBiisieM BaiieMy BHUMaHHUIO:
1. «CxeMa npuHIMIHATIbHAS MUTAIOIICH CETHY;

2. «Ilnan cetw» (B Hamem ciyuyae 380/220 B);

3. «Iliman cuctemMbl ypaBHUBAHUS MOTCHIIUAIOBY;

4. «Ocku3 mkada yyera 0,38 kB (cnpaBouHO).
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JInsa Hadana npocto paccMmorpute 3T dyeprexku. Hy xak? [lomuute, nepen
Bamu unTepecHbIil peOyc, KOTOpbIM HE CIIOXKHO pasrajaarb. JlocTaTouHO HaAWTH
3aIENKY, a OCTAIbHOE Pa3pEINTCS dJIEMEHTAPHO.

Tenepp Bam NpeacTouT «BKIIOYHMTHY»  MBITIMBOCTb, JOTaJIMBOCTb,
cMekanky. Mal ke momnpobyem Bam Bce pazkeBarh. [Ipomomkum ¢ MOMOIIBIO
«Ilnan cern 380/220 B» (B nanpHelimem «Ilnany»). [TocmoTpenu? Yro Bam 31ech
noHsaTHO? CTeHsl U neperopojku Buaute? OtanuHo! HanmeHoBaHUE OTACIBHBIX
KOMHAT omnpeaeawin? B nmomoiib B IEBOM HUXKHEM YTy YepTexka Tabiuila, a Ha
IJIaHe B KaXKJI0M KOMHATe €CThb KpPY»XOK ¢ uu@poil. tak, rae kakoe noMmeuieHue
BBISICHUTH HE CIIOXKHO, ITpaBaa?

Ocrtanock pa3o0OpaThCsi C KUPHBIMU YEPHBIMH JIMHUSIMU U CO BCAKUMU
3Haukamu. Hangure kopuaop, a COOTBETCTBEHHO M BXOJ B JIOM. lIepBblii 3HAUOK,
YTO MBI BUJIUM, 3TO KPYXKOK, IEPEUEPKHYTBIM BHYTpU. ECiIM BCIOMHUTH KOy —
(bU3UKY — SIEKTPUYECKUE IIENU, TO TaK Mbl 00O3Havanu Jamrnouky. Kak Bumute
JaMIl  371eCb HecKoJibko. Yerbipe cBeTwiabHUKa mnoanucansl [ICX wu  Tpu
ceeTwibHuka — MBY. Ha Bamem npoekTe BO3MOXHBI U Jpyrue OyKBEHHBIE
o0o3HaueHus. Ecaum Bbl He 3HaeTe 3THUX 0003HA4YE€HWI, B MpUIAraeMoin
«Cneunukanum» B KojloHke «HammeHoBaHue» HaxoauTe 3TO OYKBEHHOE
o0o3HaueHue, a B KoJIOHKe «(O003HadeHHe» - Ha3BaHHWE ATOro mnpeamera. B
HallleM Cclly4yae — 4YTO 3TO 3a CBETWIbHHMK. [lo 3TOMy mNpHHIMIY MOKHO
pacippoBaTh M OCTAJIbHbIE HEMOHATHbIE OYyKBEHHble 0003HaueHus. Eciu
OyKBEHHbIE 0003HAUEHHS BBIMOJHEHBI JIATMHCKUMU OyKBamMu, TO I HHX
BbIIEJIEHA  OT/ENIbHAas  KOJIOHKA. AHAQJIOTMYHBIM 00pa3oM 1O  KOJOHKE
«O003Ha4YeHNe» ONPENIETSAETE, YTO ITO 3a IPEAMET.

T.o., paccmarpuBas «Ilinan ceTm», npuderaiTe K NpUIOKEHHON K MPOEKTY
«Crnenuduxkanum» 1 4yactb pedyca Brl ¢ serkocteio pasramaere. M oOpammaiite
BHUMaHue Ha «llpuMedyaHus» Ha uepTexkax. B HHX coIepKHUTCS TMoye3Has
YTOUHSIOIIAsE HH(POPMALIHSL.

He IMoAIMMCaAHHBIMU OCTAJIMCh 3HAYKH, KOTOPBIC Ha JTI000M IIPOCKTC
O3Ha4aroT OAHO M TOXKC:

HAPYKHBIM OJTHOKJIABUILIHBIN BBIKIIFOYATEINb;

HAPYKHBIM JIByXKJIABUIIHBIA BBIKJIOYATEb;

BHYTPEHHUI OJHOKJIABUIIIHBIA BBIKJIFOYATEb;

BHYTPEHHUMN IBYXKJIABUIIHBIN BBIKIIIOYATEND;

BHYTPEHHUN TPEXKIABUIIHBIN BBIKIIOYATEIND;

BHYTPEHHSSI PO3€ETKA;

KJIEMMHUK (JI7151 TTOIKJTFOUEHHS JIF0OOTO MOHPABUBIIETOCS CBETHIILHHUKA);
Tpanchopmatop (31€Ch 7Sl TAIOTCHHBIX JIAMIT B BAHHOM KOMHATE),

BN e
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NEPEeKIoYaTeNlb — OCOOBbI THUMN BBIKIKOYATENIEH, KOTOPbIE IO3BOJISIOT
BKJIIOYATh-BBIKJIIOYATh OJWH M TOT K€ CBETWIBHUK M3 Pa3HbIX MecT. B Hamem
ciydyae Bbl BHIHTE OAMH MNEPEKIIOYATeNlb B KOPUIOpPE, a BTOPOM y BXOJa B
KOoTelabHY10. O0a BKIIIOYAIOT-BBIKIIIOUAIOT CBET B KOTEJIHHOM.

Urto 3a po3eTka Ha KyxHe XS-2 — 00BSICHEHHE PSAIIOM, 3/1€Ch JKE€ Ha YepPTEkKe
B «IIpuMeuanun». A BOT B BAHHON KOMHATE JIB€ PO3ETKU OTJIIMYHBI OT OCTAJIbHBIX,
T.K. OTO TOMEIICHHE IIOBBIIICHHOM BIa)XHOCTH. Po3eTknm B BaHHOM KOMHATE
JIOJDKHBI OBITH BJIAr03alUICHHBIMH.

Ocranuck YCPHLBIC JIMHUU. 3381 A0raaJinCb YyxKC, 4TO 3TO IIYTH YKIAAKH
KaOeseH. HpI/I‘IGM Br1 BUAUTC IITPHUXU HA ITHUX JIMHUAX — 3TO KOJIMYCCTBO KU B
KaOeje Ha OIIPCACIICHHOM OTPC3KC.

OTpe3ok (WM yYacTOK) OJJIEKTPOIIENM HAYMHAETCS M 3aKaHYMBAETCS
3HAYKOM (JIEMEHT AJIEKTPONPOBOIKHM ) UM TOUKOUN (MECTO pa3BETBICHUS).

DNeKTpuYecKuM  cepaueM  goma  sBisercs 1mkad  yuera (L)
anekTposHepruu. CreBa Ha  CTEHE JIoMa OH  H300paXeH  YEepHBIM
npsimoyroibHukoM. Kcratu, Bcmorputecsk. IlIkad nzobpaskeH co CTOPOHBI YIIHIIBL.
Kak mymaere, 3to yno6no? Ilocie moamucaHusi MpoeKTa, MPOCTO MOMECTUTH
3HaUOK BHYTph noma Oymer He mpocto. OO6pryHo IIIY Bcerma pacmomararor
BHYTPH, HO IPOKOHTPOJIUPOBATH 3TOT MOMEHT Y TPOCKTUPOBIIUKA CTOUT.

Ho mpopomkum. Ot Y oTXoguT nsath JUHUN (Tpynm) TPEXKUIBHBIX
kabeneir. Oto yBuaenu? Otauuno. WM 3amomMHuUTE, TOJBKO TOYKAa O3HAYaET
coenuHenue (pasBerBiieHne) kabenei. [IpocTto mepeceueHue NUHUI HU O KaKOM
coeuHeHnu He roBoput! A naneire npocto. [IoMHUTE B AETCTBE pHCOBaHHBIE
nabupuntbl? Haunnaetre ot IIIY u BeauTe manblieM OTAENIBHO B3STYIO TPYMILY 0
pa3MEnIEHHBIX HA HEW JJIEKTPOYCTAHOBOK. 3aMETHWIM: pPO3eTKa XS-2 — 3TO
oTIIebHAs Tpynma 6e3 KaKuX-Tu00 OTBETBICHUH.

Uro u3 cebs BHyTpu npexacrasisger LY, orobpaxkaer «Icku3 mkada
yuera 0,38 kB (cmpaBouno)». O06 3TOM MBI MOTOBOPUM B JIPYTOM Ypoke. A
OPUHIIAIT PACKIIOYEHHUS] TPyNn oToOpakeH Ha «CxeMe NPUHIHNMAILHON
nutamomei cetw» (B nanpHeidmeMm «Cxemay). I[lpu momomu 3t1oit «CxeMbDy
MOKHO KO€-4YTO 100aBUTh K TOMY, 4TO MbI y3HaIH 10 «Ilmany». [1o «Iliaany» Mbl
YBUJENH TSITh oTXoasuux rpymnm oT Y. A Ha cxeme n300paxeHo U MOAMUCAHO
ceMb otxonasmux kaoOenei. [louemy? JlaBaiite pazOuparbcsi. B tabmune ecthb
KoJloHKa «HaumeHOBaHMe 3JIeKTPONPHEMHHKA» U  MPOMUCAHBI  CEMb
HauMeHOBaHMA. Haj kaxapiM HauMEHOBaHMEM H300paXeH COOTBETCTBYIOIIUN
kabens. Ha kaxkmom kabene ects Hammucu. O 4eM OHU — yKa3bIBAaIOT Tpadbl ciesa.
Ueptexx HEe pasivHeeH TaOnuiel, MHadye Obulo Obl CIMIIKOM MHOTO JIMHHM,
3arpoOMO3/IUBIIHNX CXEMY.
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Haunem c anexrponpuemunka «Pozerka 380 B». ¥V Hee ecTtb yciioBHOE
o0o3HaueHue, Ho Ha «Ilnanme» mbl ee He BUIUM. OOBscHseT rpada «Crnocod
MPOKJIAJIKM - HAITPOTHUB 3aryiaBusi rpad)bl HAMCAHO «B KAy y4yeTay, T.€. BHYTPH
1Y, a motomy u He n300pakeHa. «Mapka U cedeHue MPOBOJHUKA» yKa3bIBaeT 4
IIB-2 1x4 mm — 310 uersipe npoBoja [1B-2 ¢ ceuennem kaxnou xuisl 4 mMm2. Ilo
TOMY JK€ MPUHLHILY CMOTPUM CIEAYIOIIUE Trpynnbl. ['pymiy OcBEmEHUs IO
«Ilmany» Hanuth He TpyaHO. Ha HeHl TOJNBKO CBETHWJILHUKH. PO3€TOYHYIO TpymIly
NOMENICHUA Takxke — Ha Hed no «llmany» omgHu po3serku. Buaure, naxe
yka3zanHble Ha «Ili1aHe» HauMeHOBaHUS NMOMEIICHUN OKa3ajauch HE JUIIHUMU. 1o
«Cxeme» BUIUM: Mapka npoBojHuKa — BBI'HT; kabenb Tpex:KWIbHBIA CeUEeHUEM
1o 2,5 MM2; cioco6 mpokiaaku — Tpyoa rodpupoBannas. M 1.1. cenpmas rpynmna —
pe3epBHasd. OHa HaunMHaeTcs U 3akaHuuBaercs B LIIY — aBromar B pesepse.

CrpaBa Ha «CxeMe» ocTajach HE PaCCMOTPEHHOM 4acTh, M300paxkarolas
NPUHIIMI BBITIOJIHEHUSI ypaBHMBaHUS moTeHnuanoB. CnoxHas ¢pasa, a 1o-
npocToMy — 3azemiieHue. W 37ech ke mepeyucieHo, 4To MMEHHO HEOOXOIMMO
3a3eMJINTh. bosee getanbHO 3TO M300pakeHo Ha «IlmaHe cucTeMbl ypaBHUBaHUS
noreHumanoB». [1o npumepy yxe paCCMOTPEHHBIX YEpPTEXKEH, 31eCh Bbrl cMoxkere
pa3zo0patbest camocTosTenbHo. K Bompocy 3a3emiieHnsi Mbl BEpHEMCSI B OJTHOM U3
ITOCHEAYIOIIUX YPOKOB.

Ha stoM paccmoTpenue npoekta npruoctaHoBuM. Ho k Hemy MBI elie Oyaem
oOpamarbcsi o Mepe HeoOoxomumocTH. CerojgHsi ke MocTapaitech s ceds
OTMETHUTh: MPOEKT CHOCOOEH MHOTME BOMPOCHI OCBETHTb, TOJBKO MPHUIETCS
JUCTaTh ero Tynaa-oopatHo. He OoliTech 3TON ToOJIOBOJIOMKH. A  YCJIOBHBIE
0003HaueHUsl 3allOMHUTh HE TPYJHO, TeM Oojee YTO JJIA KWIOrO JiOMa MX HeE
MHOro. Ternepp, HE cremna, BAyMbIBAasCh, aHAIU3UPYsI, IPOCMOTPUTE €1IE pa3 3TOT
YPOK. YUECTh M ONUCATh BCE TOHKOCTU TPYAHO, HO, IO KpaHEN MeEpE, OCHOBY
YTCHHUS MPOEKTAa, MPUHIINI, MBI MOCTapaiuch Bam o0bsicHuTh. M Kkak 0OBIYHO:
€CJIM YTO-TO OCTAJIOCh HE MOHSTHBIM, 00A3aTEIbHO MTUIIUTE.

B CICAYIOOIEM YPOKE Mbl HAYHEM paCcCMaTpUBATh, KAK KMCHHO 3THU IIPOCKTHI
BOIIIOIIAIOT B KU3Hb.

-Ypok 4-
YxkiajJKa NpoBOJAKHU M caMble MPOCThIEe PACKIIOYEHUSA

HayunaeM TBOPUTDH

Br1 3ameuaere,kak ¢ KaXIbIM YPOKOM MBI BCE TIIy0)Ke MOTPYKAeMCs B MUP
3NEKTpOMOHTaxka. CeroaHss Ham NPEACTOMT PACCMOTPETh YKE MPAKTUYECKUE
nevctBusi. Wrtak, O3HAKOMHMBIIUCH C TPOEKTOM, Bbl s ce0a  ClIOXKWIU
MpeJCTaBleHue, TA€ W 4TO OyAeT pacmnonoxeHo. Temeps, B3sB «llnan cetuy,
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OTMCTBTC Ha CTCHAX MCCTA PACIIOJIOKCHHA PO3CTOK U BBRIKJIIOUaTenei. BaxkHo
OTMETUTH HE TOJLKO MECTO — O0003HAYbTE FOpHSOHTaHBHOﬁ JIMHUEH TOYHYTO
BBICOTY AJIA KaXXJ101 PO3CTKHU M BBIKJIHOYATCJIA.

OT Kax1oll pO3eTKH, BBIKIIOUaATENss Kabenab OyJIeT MOJHUMAThCS CTPOTO
neprneHauKkyiasipHo BBepXx. Ecim y Bac oTkpblTas mpoBojka, T.e. KabOenu He
NpSAYyTCA NOJ IITYKATYpPKy WJIM THUIICOKAPTOH, & PAacCIOJIOXKEHbl BHJIMMO WIH B
KOpoOe, TO MpoYepPTUTE JTUHUIO IIPU NTOMOIIU YpoBHs. Eciu npoBoika cKpbITasi, TO
n30eraiite coOyazHa BECTH MPOBOJAKY MO Kparyaimemy myTH. [lozmHee, TOYHO
3Has, 4YTO Kabemb WAET CTPOro BBEpX, BBl cMmoxkeTe aOCOIIOTHO CIOKOMHO
IIPOCBEPJIMBATH B CTEHE OTBEPCTHS, HE BUAS KaOes.

[Toq moOTONKOM JJif TOPU3OHTAILHON YKJIAAKH Kalenas OTBOIUTCS
MPOCTPAHCTBO B 15 cM OT ypoBHA MOTOJIKA. T.e. HMKE OIYCKATbCS HEJb3S.
Koneuno, ecau B mpoekTe 3TO PacCTOSSHUE OrOBOPEHO, TO MPHUICPKUBAUTECH
Bammx npennucanuid.

Bo3moxkHas HEMPUATHOCTD

He penkocts cnepyromas curyauus. Ilo OKOHYaHUM DIEKTPOMOHTAXKA
CTEHBI OLITYKaTypUBAIOT. 33 TEM MPUXOJAT CAHTEXHUKHU U, TaK IIOPOU ITOTYy4YaeTCH,
YTO KperieHus Uit TpyO (PUKCUPYIOT Ha BhICOTE UMEHHO 15 cM ot mortonka. Mnu
IIPEAYCMOTPEH NOABECHOM IMOTOJIOK M MOAJEPKUBAIOIIAs KOHCTPYKLUS KPENUTCSA
Ha ToH e BeicoTe. [loaToMy OyabpTe MpPEayCMOTPUTENbHBL. A €CIHM MOJIyYaroTCs
HAaKJIAJIKU, TO B AyX€ COTPYIHUYECTBA ITU CUTYaALHU JIETKO PEIIAKOTCS.

PabGora ¢ nepdoparopom

[To mpoekty BBl BuguTe, B KakuMx MecTaX HEOOXOJUMO MPOWUTH CKBO3b
crenbl. [loMHUTE, CKBO3b CTEHY JOJDKEH MPOWTH HE MpOoCTO Kabeib, a Kabenb B
3amuTHOM TpyOe. IloaToMy oOTBepcTHsI MOMAKHBI OBITh COOTBETCTBYIOUIMMH.
OTBepcTHs MPOU3BOAATCA HA TOM e BBICOTE, YTO U YKiajaka kadend. Eciu y Bac
MO/IBECHOM TMOTOJIOK, TO 3TO XOpouio. B ToM cMmbIciie, 4TO 3TO ynpouaeT padory.
Kabenp MOXXHO yKJIaAblBaThb HE MO CTEHAM, a MO MOTOJKY - HaJ MOTOJIKOM HET
HEO0OXOIUMOCTHU COOJIO/IATh MPSIMbIE YIJIbI.

A ecimu y Bac OeroHHBIE TUIMTHI TEPEKPHITHH W KaOelb NPOXOIUT B
MyCTOTax ATUX IUIAT, TO Tpuuaercs mopadborats. OOBIYHO CBETUIHLHUK (JIFOCTPA)
pacrionaraeTcsi Mo IIeHTpy KomHatel. He Bcerma mycrota B IUIMTe OyneT
COOTBETCTBOBATh ATOM TOYKE. TOHKHUM CBEPJIOM MPOCBEPIUTE OTBEPCTUE —
CIUIOIIHOW O€TOH — CMECTUTECh BJIEBO WJIM BIPABO IO IIMPUHE IUIATHI U
nonpoOyite omnsaTh. «Hamymamu» mycToTy — BOCHOJB3YHTECh JOJOTOM U
pacuiupsTe OTBepcTHE. TakuM ke 00pa3oM y CTEHBI B TOM e IMyCcTOTe MmpoleiiTe
OTBEpCTHE IS BXOJ1a Kabes.
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B nensx skoHomum kabemnsi AOMyCKAeTCsl BECTH MPOBOJKY IO IyCTOTaM
wnT. MOXHO 10 NepUMETpPy KOMHATHI Ha MPOTHBOIIONOXKHYIO0 cTeHy. Ho eciu o
MyCTOTE OJIMIKE, TO MOYeMY Obl U HET.

Eme oqHa HenmpUATHOCTDH

[Ipu U3rOTOBIEHUM IUIUT, a TaK K€ MPU UX YKIAJKe OOBIYHO BO BTOPOM
KaHaJle OT Kpas IUIMTHI PacloyoKeHa HEeTis A KPIoKa MOJbEMHOr0 KpaHa. DTo
MECTO NpU CTPOMUTEIHLCTBE 3aJ€NIbIBAIOT PACTBOPOM U B pe3yjbTaTe KaHal
3aKynopeH OeToHHOW mpoOkoil. Eciu Bam yao0eH 1isi mpoBOJAKHU APYTroM KaHal,
TO MPOIIE CMECTUTHCS B HETO, HEXKEIH MTPOOUTH B MPOOIEMHOM.

KopoOxu packirodyenus

[Tpu ckpseITOi IpOBOKE NepdhopaTop NoTpedyeTcs s AOTOJICHUS HUIL O]
KOpoOKM packitoueHus. OcTaHoBUMCST M Ha 3ToM Bompoce. Kakue HMeHHO
KOpOOKM  HYXHbl  mnponucaHo B  «Cneuudukauuu». B marazune
AIEKTPOMOHTAXHBIX HU3JIETUN 1o OyKBEeHHO-IM(ppoBoil abOpeBuatype Bam mnx
NPEIOCTaBAT UM CXOXKHE MO TpeOyembiM xapakrepucTukaMm. Ha crenax mpoiie
yCTaHABIMBATh KPYTJIbIE KOPOOKM, HEXenu KBajpaTHbie. KBaaparHbie, 4TOOBI
BBICTABUTh POBHO, HAJI0 [IOMYYHTHCS.

Eciu Bamm crTeHbl OOMIMBAIOT THIICOKAPTOHHOM U PACCTOSIHUSL MEXIY
OOIIIMBKOM U CTEHOM XBaTaeT sl KOpoOku — TeM mpoiie. Het Heobxoaumoctu B
nepdopaTope. A eciu HEeT, UK €CJIU CJIOW MTYKaTypKu OyAeT mapy CaHTUMETPOB?
Heo6xonumo BBIOUTH HUIIY, HO HE CTOUT OT JYIIM — 4YeM TIy0Xe HEe 3HAYuT
nayumie. IlpudyuHa: TOBEPXHOCTh INTYKATYPKH W JIMIIEBas CTOPOHA KOPOOKH
JIOJDKHBI OBITh Ha OJTHOM YPOBHE, OJTHOM IUIOCKOCTH, T.€. KOpOOKa HE YTOIUICHA B
creny. Ho ato, nymaem, moHstHO. CaMM KOpPOOKHM YCTaHABIMBAIOT YK€ IOCIE
YKJIaJKUA MPOBOJAKU MPHU PACKIIFOUYECHHH.

I'ne ycranaBnuBaroT kopoOku? Haunute ¢ koHuma rpynnsl. K npumepy,
BO3bMEM PO3ETOYHYIO Ipymiy. Tam, rae nociaenHsas po3eTka, KopoOka He HyXKHA —
Ka0enp MPUXOIUT HEMOCPEACTBEHHO K po3eTke. [[BrmkeMcd 1o AuHUM (Tpymie) u
OPUXOAUM K PO3€TKe, pacnoyiokeHHoW Ha nuHuu. Kabenb uaer BBepxy Moj
IIOTOJIKOM, U 37€Chb HEOOXOUM CIYCK K pO3€TKe. DTO MECTO pa3pblBa MUTAOLIETO
IPOBOJAa U NOJCOEAVHEHMUS CITyCKa Ha PO3€TKY. 3HAUYUT, 3/1€Ch yCTaHABIMBAEM
KOPOOKY pacKiaroueHus. TakuM e 00pa3oM MOJCOEIUHSAEM U OCTAIbHbBIE PO3ETKH.

Ha «lInane» ectp Toukm Ha smHMAX. Kak MBI yXe ToOBOpWIM — 3TO
pPa3BETBJICHUS] TPYMNIbl. 3J€Ch TaKXE€ CTOUT YCTAHOBUTH KOPOOKY: MUTAIOIIMMA
Ka0OeJlb MpHUIlIel U pa3BEeTBIsAETCS Ha ABa (WK O00Jiee) OTBETBIICHHUS.
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A eciii pO3ETKM pacHoJIOKEHbl HeAaleKo Apyr oT apyra? YroObl He
yCTpauBaTh OpOocCaroIUecs B I1a3a CKOIUIEHHUSI KOPOOOK MOKHO OOBEIMHUTH Mapy
KopoOok B oaHy. llomydaerca: B KOpOOKYy MNPUXOIUT MNUTAOIMIMK Kaleb, a
OTXOJIMT, BO3MOYKHO, CIIyCK Ha PO3ETKY, OTXOISALIMN NUTAIOUN Kaldenb A
APyroil KOpoOKH U BMECTE C HUM KaOesb /17151 OJIM3KO PACIIOIOKEHHON PO3ETKH.

KopoOxu rpyIiibl OCBEIICHUS pacroiaraloT 0OBIYHO HaJ BBIKJIIOUYaTeaeM. B
KOpOOKE PacCKIIOYArOTCs MPUXOISAIINN MUTAIOIMK KaOeIh M OTXOISININE: OJIMH Ha
BBIKJIIOYATENb, @ BTOPOM HA CBETWIbHUK. Kak MMEHHO pPaCKIIOYAKOTCS KUIIbI
Kabeleil paccMOTpUM MO3IHEE.

Uro MBI wMeeM. BBl pa3MeTHIM  MecTa HaXOXKIEHHUS  PO3ETOK,
BBIKJTIOYATENEeH, CBETWJILHUKOB. OTmpenenusiv, Kak UMEHHO OyIyT MpOJIOKEHBI
Ka0eIu ¥ IPOCBEPIIMIIM CKBO3HBIE OTBEPCTH. Bb1OMIN, 110 HE0OX0IUMOCTH, HUIIIH
0T KOPOOKHU PACKITIOYEHUS U OTBEPCTHUS B MOTOJIKE.

IMoaroroBka KpenieHus s Kabeast

Ecim mo mpoekTy ykazaHa ykiIajaka B TOQpPHPOBAHHOW TpyOe, TO
pa3o0patbcs 31ech npocto. [log TpyObl pa3HOTO AHaMeTpa ecTh COOTBETCTBYIOIIEE
KkperieHue. K kupnuyHbsIM, OETOHHBIM CTEHAM KpPEMUTCA Tak: 100enb + BUHT (CM.
1). Ormepsiere HEOOXOAUMBIA OTPE30K TPYOBbl M C MOMOLIBIO CTAJIbKU B TpyOe
BTATMBAETE HYXHbIA KalOenb. Ecnu rodpupoBanHas TpyOa HE HyXHA, TO CaMbli
pacupoCTpaHEHHBIM CMOCOO: 3TO CTPOUTENbHBIA TBO3/b + MOJOCKA-JIOCKYT U3
MSITKOM KeCTU. BO3MOKHBI U Ipyrue BapuaHTBhI.

OcHOBHBIE TNpUHIUIBI KperuieHus. Kabenb He JOMKEH NpPOBUCAT,
OTTOIIBIPUBATHCS OT CTEHBIL. DTO 0CO00 KacaeTcs moBopoTa kadens Ha 90 rpaycoB
1 BXOJa-BbIX0Jla Kabens B-u3 KopoOku. Yem Oimrke pacIioiokeHO KpeIuieHHe K
MOBOPOTY (C JBYX CTOPOH) MJIM K KOpPOOKe, TeM HajaexHee OyAeT aep>KaThCs
ka0enp. Kcrtatn, ecnm kabeib XOpOILIO 3aKpeIUIeH, TO KOPOOKa pPacKIOYEHUs
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Oyzer nepkaTbCsid KaK HaJ0 YX€ 3a CUeT PACKIIOUEHHBIX B Hel kabeneil. Urto
Teneps Mbl BUAMM? Kperuienne HabuTo (MM HaCBEPJIEHO U YCTAHOBJIEHO).

Kpenum kaben!

OTTOJNIKHEMCS OISITh OT PO3€TOYHOM TpyIIbl. ONATh ¢ KOHIIA — TaK MPOILE.
I'odgpupoBanHas TpyOa 101KHA BIUIOTHYIO IPUMBIKATh K KOPOOKE PACKIIOUEHHUS C
OJIHOW CTOPOHBI U K YCTAaHOBOYHOM KOpPOOKE JJIsi PO3ETOK C Jpyrou (B odbuxoje
Ha3blBaeMOW «cTakaH»). OO0 yCTaHOBKE CTakaHOB IIOTOBOPUM B OJIHOM W3
nocienyouux ypokoB. [loka qist Bac opuentup — TouHO 0003HaUEHHAasl yepTa Ha
MECTE YCTAHOBKHU PO3ETKHU.

3amac kabens mns monkioueHust pozetku. [lpunmun. Yepra — 1eHTp
cTakaHa. Bpl mmeere mnpencraBieHHE, UYTO CTaKaH MOHTHUPYETCS B CTEHY WU
KPENUThCA K TUNCOKAPTOHY. IIpu yCTaHOBKE PO3ETKU KUJIbl HE JOJKHBI OBITh
HaATSHYThI, HO U O€3MEPHBIN 3a1ac HUA K 4yeMy. 3amac HyKEH Ha Jajiekoe Oyayliee,
€CJIM TOATOPST MOJAKIIOUYEHHBIC XKUJIbl U MPUJIETCS UX OOKYCUTh U MOJKIIOYUTH
M0-HOBOMY.

B kopobke packmrodeHus: 3arac kabensi OTMEPSIOT OT BXOJa B KOPOOKY
npumepHo 20 cm. Ilocrapaiitech, 4TOOBI KOHIIBI B KOPOOKE OBLIM OAMHAKOBOM
JUTMHHBL. JTO OOJETYUT YKIAJIKy YKE PACKITIOYCHHBIX JKHII B KOPOOKE U BBHITIISACTD
Oynet Oonee scretnyneit. Ho T.K. muaMeTpsl KOpoOOK pa3indHbl, TO U 3Ta 1udpa
MoxeT KoneOarbecsa. Ilpunnun. Onsate aymaem o Oyaymiem. Ecnu mpugercs
nepepackiiroyaTh KOpoOKy — oOnomaercs kuia (Wi Korja-HuOyab OTIOpPHUT) —
OCTaBJICHHBIN 3amac MOMOXET 0€3 JTUITHUX HEPBOB PEIIUTH MPOOIIEMY.

[To xoxy 3ameTuM. MbI HEe IPUBOANM KOHKPETHBIX LM(pp — npasui. ['naBHOE
NOHUMATh MPUYUHY NPOU3BOAUMBIX JelcTBUU. CO BpEMEHEM IpU MOCTOSHHOMN
MpPaKTUKE BBIPAOOTAEeTCs YyThE, MPUOOPETETCS OMBIT. A TOKa, €CIIM HE YBEPEHBI:
Oonbire — He MeHblne. [Ipu MoHTake TPoOBOJIKH 0e3 rodpUpPOBAHHOU TPYyOBI
MIPUHIIUIBI OCTAIOTCS TE XKE.
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Kak packiaodarsb KHJIbI?

Nrak, B KOpoOKy mpuiies MUTAIMMK Kabenb, BHU3 CIyCTHICA KaOeab Ha
PO3ETKY, U OTXOSIIUNA Ha JPYryl0 KOpoOKy wiu po3erky. CHHUMHTE BEPXHIOIO
oMo kabens. WM mocrapaiiTech 3TO cAenaTh HE TMOBPEAMB H3OJSAIUI0 HA
caMuXx Xuiax. B maeanme BepxXHUU CIOW M3OJSIMU CHATH BIUIOTH JO BXOJAa B
KOpPOOKy. OTO TOMOXET ¢ OOoNblIed MIACTUYHOCTBIO YIOXKUTH JKWIBI TOCIHE
pacnaiiku. CaMu >KWJIbI B KOPOOKE pO3ETOYHOW TpYyNMbl PACKIIOYAIOT «IIO
LBETaAM.

Ha wtroctpanuu 3TOT MPUHIKIT OTOOPaXXEH OTYETIMBO (CM. 2) — IBET K
usety. He nmomyckaiiTe coeqMHEHHE Pa3IMYHBIX LIBETOB. DTO MOXKET MPUBECTU K
KOPOTKOMY 3aMbIKaHUI0. HOXXOM CHHMHUTE C KaXJIOW KWJIbl CAHTUMETPOB MO S
U30JSIIMKA. 3a TeM IUIOCKOryOllaMu Jenaere CKpyTKy. B nmanHoM cimydae Ha
CKpYTKY Mbl HakpyuuBaeM T.H. CU3. OuuieHHble Y4acTKU >KUJ HE JOJDKHBI
BEITIIsABIBATE 3-11og CU3a. [IpumepbTe 1 nummHee 0OKycuTe.

31ech  pYKOBOACTBYEMCS ~ NPHHLMIIOM  IOJHOW  HM30JHMPOBAaHHOCTH.
PackmioueHHble JKWJIBI  KTO-TO HAJEKHO OOMATBhIBAET M30JEHTOH; KTO-TO
MOJIb3yeTCsl KJIEMMHHUKOM; KTO-TOo HazaeBaeT Tpyoky I[IXB. Ilpu wmonTtaxke
IIPOBOAKHU M3 MEAU KTO-TO IOJIb3YETCs CIELUAIbHBIM CBAPOYHBIM almapaToM JJis
CIUIaBJICHUS JKUJI B MECTE PACKIIIOUEHHUs (MOXKET, IOITOMY MPOIIECC PACKIIOUEHUS
nopoil Ha3pIBalOT pacmaiikoi). Ho rnaBHoe, dYTOOBI HE CONPHUKOCHYJIHCH
OTJINYAIOIIUECS KUJIBI «METAJUT HA METAJLD).
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beublii, cCHHUI, KPACHBIH

Ha mnmtoctpanuu Bl BuguTe Tpu pa3HbIX 1[BeTa: O€bIi, CHHUN, KPACHBIN.
B paznuunbix Kabensix MOXKeT ObITh pa3Has KoMOuHanusg 1BetoB. Ho T.x. Bbl
UCIIONIb3yeTe Kabesib W3 OJHOW OyXThl, TO B KOPOOKE BCTPEUAIOTCS IKHIIbI
OJIMHAKOBBIX 1BETOB. {151 ceOst BBl TOIKHBI TOUHO ONPEACIUTh KaKoH I[BEeT OyaeT
(da3HOro MpOBOJIA, KAKOW y HYJEBOTO W, €CIHM MPEAYCMOTPEHO, Y 3a3eMJICHHUS.
OObIYHO HOJIb — CHHUH, 3a3€MJIEHHE — JKENTO-3€JIeHOe (B HalleM ciydae —
KpacHoe) W (asza — Oemas. OmpenenuTech ¢ IBETOM — 3allOMHHUTE — OTHUM
PYKOBOJCTBYWUTECH.

IToJsie3H0e cpaBHeHUE

Benomuum onate mkony — GU3MKy — aaeKTpuueckue nenu. @a3Hblil IpoBoI
— II0 HEMY MOJaercs HanpspkeHue. lIpome rosopsi, M0 HEMY IPUXOIUAT TOK K
ANEeKTporpudopy. A 1o HyJeBoMy — Bo3Bpamaercs. IlpuBenem mnpumep —
cpaBHeHue. [IpakTHUECKH y KaXJ0ro U3 Hac €CTh JIoMa TPyObl, IO KOTOPBIM BOJA
npuxoauT B Haml oM. [locime nenosb3oBaHus € HaloO Kyaa-To yuTu. [[ns artoro
MIPeayCMOTPEHBI pyrue TpyObl — ciuB. Boaa ABMXKETCs MO 3aJaHHOMY MapIipyTy.
Ecnu BogocHaOxeHue U CIUB TIE-TO COCIUHATHCS — 3TO HEMPUSATHOCTH elé Ta.
Tax xe u Tok. Ilpuxomut mo ¢asze, yXoAUT MO HYNIIO, NPU COECTUHEHUH —
HENPUATHOCTh — KOpOTKOoe 3aMbikaHue. Ho B cucremMe BomocHaOxeHUs BojJa
HEePEXOUT U3 OJHOU TPyOBbl B JAPYryIO B CIIELIUAJILHOM MECTE €€ MCIOJIb30BaHuUs,
CKa)KEM B YMBIBAJIbHUKE. A B 3JIEKTPUYECKON CHCTEME 3TUM MEPEXO0JIOM SIBIIFOTCS
TOJBKO 3JIEKTPOIIPUOOPHI.

KopoOka packitoueHusi po3erouHoi rpynnsl BepHemcs k puc. 2. @Paza
(uepHas cTpesika) Mo MUTAKOUIEMY MPOBOAY IpHIlia K KopoOke. PazBerBuiiach Ha
CIIyCK K PO3ETKE U Ha MUTaHUE JyIsl cienyoel kopoOku. Bel npeacrasisiere, 4To
B ATY PO3ETKY OyJET 4TO-TO BKJIIOUEHO. TOK JeIaeT CBOE /110 U BO3BPAIIAETCS I10
HyJeBoMy ImpoBoay (cuHsisi crTpenka). B KopoOke packiroueHus HyJId
O00BEIMHAIOTCS, U TOK YXOJIUT TyJa, OTKyJa M mpulien. 3amerbTe, HUrae ¢asza u
HOJIb HE CONpHUKacaroTcs!

[IpoBox 3a3emieHus (KpacHas CTpeJika). 3aueM OH HyKeH. Eciu Bojaa rie-
TO TMPOPBIBAET TPYyObI, TO BBIPYYAaEeT CHUCTEMa OTBOJA BOJABI, JApeHax. Eciu B
AeKTponpudope (XOJ0AUIBHUK, OOIep, CTUpalibHAsT MaIllMHA U T.Jl.) OTOJICHHBIN
(ha3HbI MPOBOJ] COMPUKACAETCS C METALIUYECKUM KOPIYCOM, TO MTPUKOCHYBIIIUCH
K TakoMy IpuOOpy B JydileM ciaydyae OyJeT MOIIMIIbIBAHHWE, HO MOXET OBbITh U
xyxke. [loaTomy «pactekaronmiics» TOK MO KOpIyCy Haao Kyaa-to orBectu. C
ATOM 3ajadyeil W ChpaBisieTCs MNPOBOA 3a3eMiieHHs. BHyTpu anexTpornpubopa
3a3€MJICHUE TMOJCOEIMHEHO HENOCPEICTBEHHO K Kopmycy. T.k. cucrema
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3a3€MJICHUS SBISETCS IOJIHOCTBIO HE3aBUCUMOM PE3EPBHOM CHCTEMOM, TO U OHA
HUTJIE C (pa3HBIM U HYJIEBBIM MPOBOJIOM HE COETUHSIETCS!

Hrak, ¢ KopoOKO# pacKItOUCHHS PO3ETOYHOM IPYMIIbI pa3o0paauch?

B crmemyromem ypoke MBI paccMOTpUM Ooliee  CIOXHBIE KOPOOKH
PaCKITIOYCHHS.

-Ypok 5-
Ci10xHbBIE PACKJIIOYEHHUS - IOYYBCTBYUTE celst
npogeccuoHaJIoM

NMurammed kabens

KopoOxu ocBemenus

Kak u B poserouHoil rpymnme, K KOpoOKe TPYMIbl OCBEHICHHUS MPUXOAUT
NUTAIOMM Kabenb. A BOT Jajbllle HauyWHaeTcss wuHTepecHoe. I[lomHuTe, B
PO3ETOYHOM TPYMIE MbI PACKIIOYaeM KWl «IO0 IBETamM» - TOK MPOCTO
pa3BETBISETCS U UACT HAMPSAMYIO K dJeKTponpudopy. Ecnu HanpsMyio coeAMHUTD
B KOpOOKE OCBEIIECHMS MUTAIOIINUNA Kabenb ¢ KabeieM, UAYLUIUM Ha JIIOCTPY (WU
CBETWJIBHHK), TO JIAMIIOUKA OYJI€T MOCTOSIHHO TOPETh.
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Ho BpsI ke xoTuTe ynpaBisTh CBEYEHHEM JIaMIIOYKU. [1o3TOMy OT KOpoOKH
OCBEIICHMS OTXOAUT Kabelb K BBIKJIIOYATEN0. BcrmoMHUM mpumep cC
BoZ0npoBooM. Ha TpyOe nmogauu BoJbl MOTYT YCTAaHOBUTD T.H. BEHTUIIb. BeHTHIIb
3aKpBIT — BOJIa HE MOCTYIIAET, BEHTUJIb OTKPBIT — BoAa nouuia. U 31eck CyTh B TOM,
4TO BOJA MOLUIA B Hadaje K MECTy €€ MCIIOJIb30BaHUs, a IIOTOM YK€ B CIUB. Tak
K€ M ¢ TOKOM. BBIKIIFOYaTeNb OTKPBIBACT-3aKPBIBACT MOJAa4y TOKa JUJIS JIAMIIOYKH.
A mocne clienaHHoi paboThl — CBEUEHHUS JAMIIOYKU — YXOIUT 10 HYJIIO 00paTHO.

Kak Ha mpaktuke OyJeT BBITISACTh PACKIIOYEHUE KOPOOKH OCBEIICHWS,
n300paxeHo Ha puc.l.

Paccmotpum nBmkenue Toka. Mtak, mo nuraromeMmy Kadeiro TOK TPUXOIUT
K KopoOke. C KOpOOKM TOK CIyCKaeTcs Ha BBIKIOYaTedb. J[jas 3TOro Mbl
coenuHseM Oenyro »kwiy (¢aza) mnurtaromero kabens ¢ Oenol, uaymed Ha
BBIKJIIOUATEIh. YK€ MOTOM, B OyaymieMm, Bbl Bcerma Oynere 3HaTh, naxe 0e3
WHJUKATOPHOW OTBEPTKHU, YTO B BBIKJIIOUATENE Oemas ®Kuia — nuTaroimas (4 npu He
BBIKJIFOUEHHBIX aBToMaTax B LIIY — noa HanpsbkeHuem).

[Totom, Bel mpepcraBisieTe, e€ciau BBIKIIOYATENh BKIIOYHTH, TOK JIOJDKCH
BEPHYTHCS B KOpOoOKy. T.k. B kabOene TOJNBKO OJHA Oecias XKujga, TO TOK OT
BBIKJTIOUATEIIS] BO3BPAIIASTCS 110 JPYTor (B HAIIEM CiIydae — M0 CHHEH). A ToToMy
3Ta JKWJa CTAHOBHMTHCS IMHTAIOIICH CBETHIIBHMKA. MIMEHHO ee (CHHIOI KUIYy C
Ka0eJss BBIKIIIOYATEIIs]) MBI TMOJCOCANHSAEM K Oelloi kuiie Kabems CBETUJIbHHKA.
OcraBmmecss HOJIb W 3a3€MJICHHE C MUTAIOIIETO KaOes MOACOCINHSIEM K HYJIIO U
3a3€MJICHUIO CBETHJILHUKA.

Haneemcs, Bac He cMyTHIIO U HE 3apOAMIIO YYBCTBO MaHUKU («a BAPYT HE
TaK pPacKJIIO4y») 3Ta 0COOEHHOCTh: Oeasi xuia Ha cuHiow. [lo Havamy MoXeT u
OyJeT KaKoe-TO YyBCTBO HEYBEPEHHOCTH B ICUCTBUSAX MPU PACKITIOUEHUHU — OOSI3HB
omnOku. IlosTomMy Bcerna mpeacTaBisiiTe Kpyr HABHKeHHs Toka. MmenHo Bbl
co3gaere 3TOT nyTh. [lociemoBarenbHO B KOpPOOKE pacKIOYaeTe U TyMaeTe:
OTKyJa IpHUILIeN U KyJna oTnpaBuics Tok. I nomHure — B kopoOke dasza, HOJIb U
3a3eMJIEHUEe HUKOTa HE COeIMHSAIOTCS !

Ha puc.l yepnHast crpenka — JBH)XEHUE TOKA K BBIKJIIOUYATENO (MUTaHUE);
MPEPBIBUCTAS YepHas — yIpaBiIsieMOe JBHKEHUE TOKA K JIAMIIOUKE; CUHSISI — HOJIb
(yTh BO3BpAIlIEHUS ); KpacHas — 3a3eMJICHHE.

Ecau BpIKJIIOYATEb IBYXKJIABUIIHBIH?

B 3TOM citydyae Ha BbIKIIIOYATEIh UJET TPEXIKUIIbHBIN KaOemnb: Oenas Kuma —
MUTaHKUEe, a OCTABIIMECs JBE — 9TO BO3BpaT TOKa K KopoOke. Ha cBeTunpHUK uaer
COOTBETCTBEHHO YETHIPEX>KUIIBHBIN: IBE )KHUIIbI — MTUTAHUE U HOJIb C 3a3€MJICHHUEM.
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JIByXKJIaBUIIHBIA BBIKJIIOYATENb AEJIUT TOK Ha JIBa YIPABJISIEMBIX MOTOKA.
Yro Obl BHU3yaJbHO MpPEACTaBUTh, TO CXEMATHYECKH YIPaBICHUE TOKOM
OJIHOKJIABUILHBIM (a) M ABYXKJIaBUIIHBIM (b) BBIKIIOUATENSIMU H300pAKEHO Ha
puc.4. IlponymepoBanubie Touku (1,2,3) — 3TO KJIEMMBbI — MECTa MOJCOCAMHEHUS
’KWJI K BBIKJIFOUATEIN0. DJIEMEHT BBIKIIOYaTeNs, 00BEICHHBIN B KPACHBII KPYXKOK, -
3TO MOABW)XKHASL €ro 4acTb. Mbl MpeAcTaBiIsieM, YTO MpPU BKIIOYEHHUH 3Ta
MaJIeHbKasl 4epTOYKa OIYCKAETCS M 3aMbIKaeT Lenb. Tak IosydaeTcss Kpyr s
JIBUYKEHUS TOKA.

CoBmenieHHbIEe KOPOOKH

Eciu mmpoBoka caenana OAHOM TPYIION, UK, COTJIACHO HAIIEMY IMPOEKTY,
Ha KyXHE OCBEIIEHHE U PO3ETKU OO0bEIUHEHbI. PaccMOTpUM Takoil ciydail Ha
npumepe, n300pakeHHOM Ha puc.2. B KopoOky, Kak 00bIYHO, TPUXOAUT MUTAHUE.
N 3pecr Bam mpocTto HE0OXO0AMMO OOBEIUHUTH 3HAHUS PACKIIOYEHHUS KOPOOOK
JUISL PO3ETOK U JIJI1 OCBEILLICHUS.

[Ipuxonsmiee mnutanve, kKabelu Ha PO3ETKH, a TaK K€ MUTaHUE IS
MoCJIeTyIoEed KOPOOKU pacKIIIOUAIOTCs «I10 LBeTamy. [loiydyaroTcss Tpu CKpyTKHU:
Oenas — Qa3za, cuHss — HOJIb, KpacHas — 3a3emiieHue. [IpeacraBbre, 4TO 3TO U €CTh
nutaHue g ocBeuleHus. K Oenodl CKpyTKe NOJICOCAMHSEM NUTaHUE s
BBIKJTIOUATENS, OTXOISAIINI (MJIM OTXOMSIINE) OT BBIKIIOYATENS — K MUTAHUIO Ha
cBeTWIbHUK. HoMb ¥ 3a3eMileHre OT CBETUIIbHUKA — K HAIIIMM TJIABHBIM CKPYTKaM.

H BbiKNH4YaTenHD
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Camoe YBJICKATEJIbHOC

MOoXeT CIOKUThCS MPEACTaBICHUE: B3sUIA JIBE HY>KHBIX JKUJIbI — CKPYTHIIH,
OTOM TIOCMOTPEJIH, ara, €Il HaJ0 U MPUKPYTUIH MOBEPX MEPBBIX JBYX, a TOTOM
MOXeT H enie oaHy. HekpacuBo u He HaaexHo. [IpaBunbHO nenarh Tak: Kabenu
COIIJTUCh B KOPOOKY — pa3fesiaiy *KWIbl — BHUMATEIBHO PACCMOTPENN — pa3BeiH
KWIbl TMy4YKaMu, KOTOpble OyIyT OOBEAMHEHBI B OJHY CKPYTKY, - CKPYTHIU
HYKHBIE JKWJIBI B OJIHYy CKpPYTKYy oAHUM pa3zoMm(!) — eme pa3 npoBepuiu
PaCKITIOUEHHUE CIIOKHOW KOPOOKH — 3aKphLIM KOpoOKy. M moBephTe, packitodarh
KOpOOKy, TJle¢ CONIUINCH MATh Wiau Oojee kabenel 3axBaThIBaeT OOJIbIIE, YEM
pelieHre cioxHoro peodyca!

YnpasJjieHue cBeTOM € IBYX MeCT

[TomuauTe, Ha «[lmaHe» mpoekTa OBLUIO BAa TIEPEKITIOYATEINS IS YIPABICHUS
CBETOM B KOTEJIBHOM U3 JIBYX MECT: KOpUJIOpa U yJIullbl. Bbl, BO3MOXHO, 3aXOTHUTE
Takoe M300pa3uTh Ha JIECTHULIC: YIIPABJISATh CBETOM KaK CBEPXY, Tak U CHu3y. Mnu
rae-To eie. Kak ObITh?

B atom ciyuae kak pa3 u nomoraer nepekitouarens. [lepexirouarens — 310
0COOBII BUJ BRIKITIOYATEINS, K KOTOPOMY TOK MPUXOJUT 110 OJHOMY MyTH, & YXOJIUT
WJIU 110 OJHOMY, WM 10 Apyromy. OObeMHUB /IBa MEPEKIIOYATENS B OJIHY CXEMY,
OHM YCHEIIHO CHPABJISIIOTCS C 3aJlayeil yIIpaBJICHUsI CBETA C Pa3HbIX (JABYX) MECT.

PackitoueHne Takod KOpOOKH, a Tak K€ JBIKEHHE TOKa, M300pa)KeHO Ha
puc.3. Kak u panee: yepHasi JUHUS — JABUIXKCHHUE MUTAIOIIETO TOKA; MPEPBHIBUCTAs
yepHas — IBHKEHUE YIIPABIIIEMOTO TOKa; CHHSS — HOJIb; KpacHasl — 3a3eMJICHHE.

[TocMoTpute Ha puc.4 c. I[IpoHyMepoBaHHbIE TOYKH — 3TO KJIEMMBI
nepekioyaTtensi. B 00BeIeHHOM KpacHbIM KPYroM MECT€ COCIUHSIONAas Kocas
yepTouka 0003HA4YaeT MOJIBIDKHYIO YacTh IMEpPEKIIIoYaTesi, KoTopas HampaBiseT
TOK WIH 1O OJIHOMY, WJIM 1O BTOpOMY HampasyieHuto. [lonpoOyiiTe nmpeacTaButh,
Kak OyJeT JABUTaThCAd TOK, €CJIM TEpeKouarh Mepekitodarens. Hamum
MTOJIOKEHHUE, KOTJa 3aMBIKAETCS LIeNb U 3aropaercs Jamnoudka? Ilepememascey kKo
BTOPOMY TEPEKIIOUATENI0 U HaXKUMasg Ha HErO Mbl pa3pblBaeM lienb. Bc€ oueHb
IPOCTO.
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2 = T

O 4yeM CTOMT NOMHUTH

B nepexmnrouarene tpu kiemMsl. Ha nepBbiii nepekiroyaTesib TOK IOJaeTCs
Ha TOYKY 1, coO BTOpOTO nepekitouarens — yxoaut ¢ Touku 1. Kak onpenenuts 3ty
COOTBETCTBYIONIYIO KiieMMy? Pa3Hble MPOW3BOJIUTENN IMO-Pa3HOMY pacIojarator
KJIEMMBI: T/Ie-TO KjeMMa 1 OyJeT HaXOAUThCsl OTAETIEHO, HO OBIBAET, YTO OTICIHHO
pacniosnoxena kinemma 2 wiu 3. [loatomy 6epere Tectep U Mpo3BaHUBAETE.

Touku (kjemMMbl) 2 ¥ 3 TIpH JTFOOOM TOJOKEHUHU KIIABUIIHU MEPEKITI0YaTENs
He 3BOHATCS. s Tex, KoMy TecTep TAraTh ¢ coOOM JieHb: Oepere, MOMHHTE,
OTBEpPTKY C OaTapeiikaMu. Y He€ CBOMCTBO: OJJHUM MaJIbLIEM PYKH IIPUKACAETECH K
OJIHOMY KOHIIYy OTBEPTKH, a APYT'UM NaJbLEM JIPYyTrOd PYKU MPUKACAETECH K KLy
OTBEPTKH — JIAMIIOYKA BHYTPU OTBEPTKHU CBETUThCA. Llenb 3aMbIKaeTcs uepes Balle
TEJI0 U 3TOT0 MUHUMAJILHOTO TOKA XBATAET /Il CBEUCHUSI.

Botr Bam u npo3BoHKa — XaJIOM MPUKOCHYJHUCH K OJIHOW KjiemMe (Imajiell
JIEP’)KUM Ha OKOHYAHHH), & CBOOOTHON PYKOM TpHUKacaeMcs KO BTOpOi KiieMMe (He
JI0OCTaeTe — JOTSAHUTECh METANIMYeCKUM TIBo3aukoM). lllenkaem knaBuiiel u
CMOTpPUM, B KaKOM TOJIO)KEHUH OTBEPTKA OyJEeT CBETUThCS. B 000MX MOJI0KEHUSIX
HE CBETUTHCA MEXKAY KOHKPETHBIMU KJIEMMAaMH — 3HAYUT 3TO KIEMMBI 2 U 3.

JIBixenne Toka cM. puc. 3. Tok HampaBisgeM K MEpeKIoYaTeno K
«TJIaBHOW» KjieMMe 1. WM 1o OAHOM, WIIM 10 BTOPOI 0OpaTHOM kKHJle TOK UIET KO
BTOPOMY  NEPEKIIoYATeNlo. B 3aBUCMMOCTH  OT  MOJOXKEHUS  BTOPOTO
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MepeKyIroyaTessi TOK JIBUTaeTcsl (WIM HE ABUTraeTcsa) K jamiodke. B kopoOxe
PACKJIFOUEHHUS HOJIb U 3a3€MJICHHE KaK OOBIYHO — IO I[BETaM.

dasubid nposos, [y - 2

- /] = = =1

a

HYNEBOH NPOB0J -

thazHBIA NpoEo A, . I "B 7 \
C 2 o L/ 2 3\ 1) I\

[ J
HYNEBOH NPOB0S], - Qg 4

Mpsl nocTtapanuch NPUBECTH OCHOBHBIE BUIBI KOPOOOK packitoueHus. Ho,
Bbl ke moHumMaeTe, 4TO ydecTb BCE Ciydyan HEBO3MOXHO. llopon momamamucek
Kenarolue, 4To0bl KOpoOOK B KOMHATE OBLJIO KaK MOXKHO MEHBIIIE, HIIH JIaxe
onHa. Pacxon kabOenss COOTBETCTBEHHO HE OrpaHUYMBaicsI. A B KOpOOKe
packimrouenus cxomurcss 10 m Oonee kaOeneil. Ho, pyKOBOJCTBYSCH BBIIIE
MPUBEJCHHBIMU MPUHIUIIAMA U HE TOPONSCh, Bbl CMOXkeTe packiouyaTh Takue
kopoOku. HemnHoro ombita u Bbl morsHere u He Takoe! Tem Ooinee, 4To B
CJIEYIOIIEM YPOKE MbI 3aTPOHEM TO, Onaronapst yemy ceOsi MOXKHO Oy/ieT Ha3BaTh
JEHUCTBUTENBHO 2JIEKTPOMOHTAKHUKOM — CBapKa.

-Ypok 6-
3azemuieHue-npugercs ObITH '"HA ThI'" €O CBApKOM

Ycaosus

[lpuuuHy,yisi  4Yero Hy)XHa CHCTEMa BBIPAaBHUBAHMS  MOTEHIIMAJIOB
(3a3emneHue), Mbl yxke 3arparuBaiii. Ho BOT Bompoc, a Be3lie JiM €€ MOXKHO
CMOHTHpOBaTh? B yacTHOM 10Me — 0€3 BOIPOCOB.

B HOBBIX MHOTOKBapTUPHBIX JOMax OJJICKTPOIPOBOJKA MOHTHUPYETCS
TPEXNMpOBOAHOM: ¢aza, HOMb M 3a3emieHHEe (10 KpalHeld Mepe JO0DKHA ObITh
TakoBoi). Ecnu 3axodercs, U 3TO JOMYCTHMO, CHENaTh MEPEIUIaHUPOBKY U
3aMEHHUTH MPOBOJIKY, TO OT IUTKA BCE MOHTUPYETCS TIO HOBOM.

A B «xpyiieBkax» kak 0bITh? IIpo 3a3eMieHue Torna HUKToO He Jymall. 3aTo
Tenephb NOYEMY-TO OYEHb MHOTHE MTOAYMAJU U TpeOyIOT, YTOOBI, 110 KpaliHel Mepe,
po3eTku ObulM ¢ 3a3emiieHueM. W 3To moHATHO. Benp mnpakTuuecku B JH0OOM
MHCTPYKIMU K OBITOBOMY MNpUOOPY MPOMHUCAHO, MOJ, 3a3€MJICHHE >KU3HEHHO
HeoO0xoauMo. U uero ToapKo He JeNaroT Halll KOJUIETH B TIOUCKAX «3EMIIN».
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KT0-TO BHUMATENbHO paccMaTpUBAET IIUTOK (MECTO HAXOXKIEHUS CUETUUKA
c mpoOKamMu WM aBToMaramu). EciM IIMTOK 3a3eMjieH — MOBE3J0 — IPOBOJ
3a3eMJIEHUS] KAKUM-TO 00pa30M MPUKPYUUBAETCS K METAJUIMUYECKOW YaCTH IIUTKA.

Kto-To 3azemiisiercs OT BOAONPOBOJAHBIX TpyO. TpyObl MeTaminyeckue,
JUIMHA UX HEOOBATHAs, TAe-TO JOJKHBI OBITh 3a3€MJICHBI. Tak 4TO B Clydae 4ero
TOKY €CTh KyJ1a «pacTeubCs».

Kto-To pemaer nmpobnemy mpoie. B po3eTke ¢ KiIeMMbI ¢ HYJIEBOUW JKHIJION
JieNIaeTcs mepeMbluka Ha OOJT 3a3eMIICHHUS.

Kto-t0o mnpuaymeiBaer uro-TO0 eme€. Bpigymok-pemenuii mHoro. Ho
MOBEPHTE, AXKE B KAKIOM BBIIIEC TPUBEJACHHOM ClTydae €CTh U 00paTHas CTOpOHA
Menanu. Onucarh BCE — 3TO HOBBIN ypoK moTpedyeTcs. M kak paxT: MHOTHE KUBYT
B TaKMX KBapTHUpPaX C OBITOBOM TEXHUKOW M HHUYETO TMOBAJIBHO CTPAIIHOTO HE
cinyudaercsi. XOTs MPeayCMOTpUTENbHBIE ycTaHaBiuBalOT Y30 (HO 00 aBTOMarax
IIOTOBOPHM B CJIEIYIOLLEM YPOKE).

3a3zemJjieHHe COOCTBEHHOI'0 JOMa

Ecnu B HOBBIX MHOTO3Ta)xKax 3Ta MpodiieMa pelieHa, TO B YaCTHOM JIOME
npunaercs norpyaurcs. BepHemcs k Hamemy npoekty. Ha «Ilnane cucremsi
YpaBHUBaHHUS MMOTEHUMAJIOBY (B JaibHEHIIEM B 3TOM ypoke «Ilman») mocratouHo
MIPOCTO OTOOpaKEHO cienytouee. 3Hayok «IloBTOpHOE 3a3eMileHrEe» YKa3bIBaeT Ha
MPUMEPHOE PACTIOIOKEHUE KOHTYpa 3a3emiieHus. YyTh mo3xe 00bICHUM, YTO 3TO
takoe. ['1aBHOE O0TYETNIMBO MOoKa3aHbl coequHeHue koutypa ¢ Y (mkad ydera) u
OTXOJALIME JIUHUH.

Uro HeoOxomaumo 3azeMiuTh Tak ke Ha «[lmane» ykazano. Kak 3to
BbINOJIHUTH? OT LIV 10 kopoOok nunumn umerot nosicienue 11B-2 1x10 mm2 / T.1.
10. ITo «Cneuudukanumny, B JAHHOM CIIy4ae, - 3TO OAHOKUIbHBIN MEIHBIA TPOBO/
ceuenreM 10 MM2, yinoxeHHBIM B rodpupoBaHHON TpyOe auamerpoM 10 mwm.
VYkiaasiBaeTcs 3a3eMJIEHHE BMECTE C TPOBOJKOM, XOTs, €Cu O HEe IBEPHOM MpoeM,
MOXHO U cHM3y B 15 cM ot moina. Ilocie KOpoOKH C KIEMHUKOM OTXOISIINE
IpOBOJIa UMEIOT MPENuCcaHre, yKa3blBalollee Ha UX ce4eHue 6 MM2 U crocod
POKJIATIKUA — OTKPHITO ().

Orcryniienune

[IpencraBpTe NPOCTOPHYK) BAHHYK) KOMHATY C HJIE€AJIbHO BBUIOKEHHOMN
IUTUTKOM, MO KOTOPOM, M3BUBASICh 3MEUKOM, pacro3atoTcsi OJecTsAIne MeIHbIe
xwibl. Ecniu Bel auzaliHep, TO NpUIyMaTh COYETAHUE LBETOB M YMECTHOCTH
npucyTcTBUs Meau Bel cmoxkere. A ecnu Her? Bectu B kopobe uepe3 BCrO
KOMHaTty? A ecidM 1O TNPOEKTYy HE MeJb, a W30JIUPOBAHHBIN YEpHBIN
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ATIOMUHUEBBINA, M1 COOTBETCTBEHHO Oo0Jiee TOJICThIN, mpoBoJI. [louemy Obl Torna He
CHpsiTaTh MOJI IJIUTKY KakK OOBIYHYIO TMPOBOJKY U BBIBECTH B HY>XHOM MECTE.
OObIYHO «DHEProHaa30p» HE MNPUAMPACTCS K TaKOW HMMIPOBU3ALMU HE 110
npoekty. Ho ecim B Bameld MECTHOCTH NMEJAHTUYHBIE YUHOBHUKH, TO PEIIANTE
3TOT BOIIPOC 3apaHee eulé ¢ MPOSCKTUPOBIIUKOM.

IMoaxkarouenue 3a3eMJjaeHUA

B Ooiinepe ecth MecTo (BUHT), 0003HaUeHHOE 3HAUKOM, Kak U «[loBTOpHOE
3azemiienue» Ha «llmane». Ha BaHHe CHM3y e€CTh CHEUUAJIbHBIM OOJT, WU
3aKUMaeTe mnoj 0oyt KperuieHuss Hoxkek. Ho Bbl monumaere — 3a3emieHue
HEOOXOAUMO TOJBKO I MeTauIMueckux BaHH. C TpyOaMu Takke — 3a3eMIISIOT
TOJIBKO MeTaJlmm4eckue. BoT Tonpko kak?

OnsATe-Taku KTO-TO NPHBAPHUBAET CIELHAIBHOE YIIKO, YTOOBI MOj OOoJIT
3a)KaTh MPOBOJ| 3a3€MJICHUS; KTO-TO PEIIAET MPOIE — 3aTATUBAET BOKPYT TPYObI
npoBoj neriel. A Bor koren... Ha «llmane» wn3o0OpaxkeHO ero 3azemiieHUE.
CKOJIBKO KOTJIOB MBI HE BCTpedanu (sl TBEpJAOro TOIUIMBA), TaK CIELUAIBLHOTO
MecTa JJIs 3a3eMileHus He Hanuid. [lopoil kpenuM 3a3emiieHne K HOXKKE KOTja WIn
He naenaem BooOme. Ho 310 kak-Tro He cepbe3Ho. Ecnm Bam ypactes Haiitw,
HaMUILIUTE, MOAEIUMCs Balmm OTKpeITHEM CO BCEMH.

BepHemcs k «CxeMe NPUHIHNHNAJBHON MUTAKOIENH CETI)

[To «Cxeme» Buaum, uto comnpotusieHue (R) «IloBTopHOro 3azemieHus»
N0JKHO ObITh MeHbIe 30 OM. Eciiu KOHTYyp 3a3eMIIeHUs BBINOJIHEH NMPaBUIBLHO, TO
sta mudpa He nopkHa Bac Oecriokouth. [lyHkTupHOM nuHuen «IloBTopHOE
3a3€MJICHHE» COEJIMHEHO C IPYTrOM FOPU30HTAIBHON MyHKTUPHON JTMHUEH, KOTOpas
cnpaBa no «Cxeme» ob6o3naueHa «PE». Tak jxe cmpaBa Mbl BUIAUM CXEMY
noacoenrHeHus «[I[poBOJHUKOB CHCTEMBbl YPaBHUBAHUS MOTEHLIHAIIOB), KOTOPYIO
6omnee mompoOHO MBI paccmoTpenu o «llmany». Celiuac k€ OTYETIMBO BUJIUM,
yto rae-to B LY «lloBropHOe 3a3emiieHME» UM OTXOIAIIUE MPOBOJIHHUKH
coenunsitotTcs. Kak? He B aTom ypoke.

Kcratu, 10, yT0 00BEe€HO €lI€ OJHUM HYHKTHPOM, crpaBa Ha «Cxeme»
oObscHsiercs ob6o3HadeHueM IIY-0,38 kB. DOt1o BHyTpeHHsss Hauumnka [TV,
paccuntanHoro Ha 380 B. E€ MbI Tak ske paccMOoTpuM, HO HE ceifuac.

KouTtyp 3a3emiienust

Tak Ha3bIBACTCA METAIMYECKAs] KOHCTPYKIMS, HAXOASIIAsACSI B 3eMiie, IS
OTBOJIa pacTeKarolerocs Toka. B mpoekre MoxkeT (MM Jaxe 0JKHA) HAaXOJUTCS
cxema KOHTypa. OHa MOXET pa3jauyHOMl B 3aBUCUMOCTH OT «TexHuueckux
ycaoBui». [IpoOeKTUPOBIIMKY MOTYT IIPEJIOKUTh TPEYTOJbHbIA KOHTYP. T.€., Bbl
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KoIaere TpaHuier riyouHo 0,5 M B BHJIE PaBHOCTOPOHHETO TPEyrojibHHKa. B
KOKJ0M BeplinMHE (Yroj) S3TOTO TpPEyrojibHUKA BOMBAETE WITHIPh M3 CTAU
(nponucanHoro B npoekte auamerpa). LLTeipu Takke COEAMHSIIOT MEXAY COOOit
ctanpio ( ¢ momoliblo cBapku). [loTom Ha ToW e TiyOuMHE JenaeTe OTBOJA B
CTOPOHY JI0Ma CTAJIbHOM ITOJIOCOM.

MoryT mnpemioXuTh HE TPEYyrOJbHHMKOM, a II0 IPSAMOM 4Yepe3 3aJaHHOe
paccrosiHue BOUTH Tpu WTHIps. Mnu onuH mTHIph U3 OOMEIHEHHOTO METasa,
KOTOPBIA COCTOMT W3 HAKPYUYMBAWOIIMXCS Jpyr Ha Japyra yacren. Kak-to
MPUILUIOCH BOMBAaTh Takoe Ha riayOuMHy A0 12 M, 4TOOBI AOTAHYTHCA 10 YpPOBHS
rpyHTOBBIX BoA. Ho nymaem, Bam Takoe He Tpo3uT.

B namem ClIy4ac OIpaHUYIHIINCh HUXKC I'[pHBCI[GHHOfI cXeMou

y3en COEgMHEHWMA KadQonA

C KOHTYDOM 3338MNedUda

“TaneHana nonoca 40xdmm

10,3 m

YPOBEHE 3EMN

L™

12

CcTane kpyrnaa a. 10

pyrnaf A

¥

cTant

50 M

Ha namem npumepe mojioca MOJHUMAETCS MO CTEHE JOMa Ha BBICOTY HE
menee 0,3 M. B 3T0i1 Touke mosoca coeuHsAETCs ¢ MPOoBOJIoM, uayiiem K Y. Oto
0oJToBOE coelMHEeHHE. B mooce mpocBepirBaeTe OTBEPCTUE HY)KHOTO JUAMETPa,
WIM K Tojoce mpuBapuBaere Oounr. IloHATHOE nemo, 4To IS BBOJA B 3JaHHUC
HE0OXOMMO CKBO3HOE OTBEPCTHE.

Ho B HEKOTOPBIX Clly4asiX KOHTYp MOJHUMAIOT IO CTEHE JI0 KPIOKOB (yXKe He
MI0JIOCOM, a KaTaHKOM) Ha KOTOPbIE KpemsTcs u3oisTopbl. Ha HuX nojacoeaunsiercs
NUTAOMUK Ka0eiab JoMa K MPUXOJALUIMM IPOBOJAM OT JIMHUU JJIEKTporepeaay.
Ha KOHCTpYKIIMM KPIOKOB MpPEeayCMOTPEH OOJT, WM OTBEpCTHE MOJ HEro, s
HOJICOEIMHEHUST KOHTypa 3a3emiieHuss. OT 3Toro OonTa MpPOBOJ 3a3eMJICHUS
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BMecTe ¢ nuTaromum kadenem orxoaut k Y. [Muraromuii kabenb Kpenutes A0
KPIOKOB M OCTaBIIAETCS Pa3yMHbIM 3amac g nojcoenuHeHus. [lomcoenuHsATh
kabelb K MUTAIOIMMM MpoBojaM He Bama npeporatuBa! 2OTO TPOU3BOIAT
COOTBETCTBYIOIINE OpraHU3aLUU.

Hakonen, cBapka!

A Bawm npuxomuiock Korga-HUOyAbs cBapuBaTh Metayi? Ho, mo kpaiiHeit
Mepe, KaK 3TO JenaeTcs, JOJKHbI ObLIM BUAETh. CBApUBATH KOHTYP 3a3€MIICHUS —
3TO TO, YTO HY>KHO JJIsl HOBUYKA (TOJIBKO HE OOMKANUTECH).

Bpsan nu 6e3 ocoboit HamoObHocTH Bbl Oynere moKymath CBapOYHBIM
anmmapar. [lpome B3sATh €ro Ha mNpokar. IDTO MOXKET OBITh HEOOJNBIIOH,
BKJIIOUAIOIIMICA B MOpocTyio po3erky (220 B) ammapar, B ocoOom ciaydae —
remepatop. B nentpe mpokata Bam BkpaTiie 0OBSACHAT, KaK MM TOJB30BaTHCS.
Ecnu Her, To monpoOyem MBI.

Ha ammapare ecth aBa BbIXoJa «+t» uU «» (T.H. Macca). K «+»
MOJICOEANHSETCS Kabenb C JepKakoM (IUisi 3JEKTPOJIOB), K «-» - Kabenb ¢
3akMMOM. B HOBBIX ammaparax pa3b€Mbl CHElaHbl TakK, 4YTO, CIYTaB MECTa
MOAKIIOYeHUs, Bbl BC€ paBHO HE MOAKIIOYUTE, T.K. 00a pa3béMa OTIUYHBI
[ToncoenuuuB kabenu, HAIGHBTE MAacKy U MOATOHUTE €€ TakK, YTOObI OHA YBEPEHHO
Jiep>Kajiach Ha TOJIOBE.

Bxntowaem anmapar! Toibko CMOTpUTE, 4YTOOBI JEpKaK W 3aKUM HE
conpukacaiuch. Berasisem anektpos. Kak nmonumaere, Metamn Xopomo IpOBOJUT
Tok. Ilepen Bamu cBoeoOpa3Has aJeKTpoIenb: CBAPOYHUK — KAOEIb C AEpHKAKOM —
AJIEKTPOJI — CBapHUBAEMbI MeTalll — Kabeiab C 3aUMOM — CBapO4YHHMK. YTO-TO
IUIOXO COINPHUKACAETCs — 1eMb HapylleHa U He padoTaer.

Mosxere a1 Havaja MONPAKTUKOBAThCA HAa oOOpe3Kax NpyTOB CTaju.
CoMKHHTE 1Ba MpyTa, K OJHOMY NPULENWIM 3aKUM — BapuM MECTO CThIKA.
[TouyBcTBYHTE TIpolecc. 34eCh, B IMPUHIMIE, HE HYKHAa TOYHOCTb M KpacoTa
CBapKH, KaK Ha TpyOax BOJOCHAOKEHUS.

bonee HyXHa HaJIeXKHOCTh — KpemocTh coenuHeHusa. Hrak, mpoOyem.
TonbKO IMOMHUTE, CBEYEHHE AYTH OYEHb ONACHO Ui TJIa3, Ja W IUIOTHBIE
PYKaBHIIBI OYTyT BEChMa KCTATH.

[To Hauamy 31eKTpo1 OyIET «3aTUNaThy - IVIOTHO IPUKIIEUBATHCI) K MECTY
cBapku. CrapaiiTech He JOIyCKaTh 3TOro. [[nuTenpHOE 3aiunaHue BPEIHO IS
amnmapara. 3aJMIaHue BO3MOXKHO 10 JBYM I[PUYMHAM: HE YJIOBWIU e€mé
PACCTOSIHME MEXIYy KOHIIOM 3JIEKTPOJia U MECTOM CBAapKH i 00pa3oBaHUs Qyry
(TpyAHO yIep>KMBaTh €r0 MOCTOSHHBIM). My Hamo yBeIMYUTH MOJABAEMBIM TOK
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Ha annapare. Ho He nepeycepactByiiTe. bonpmoil Tok OyAeT He cBapuBaTh, a
pe3ats Metaiul. Mmure ontumansHoe couetanue. Kak B 1000M zene, ¢ ONBITOM
3TO OyJET NaBaThCA JIETKO.

UtoOsl He OpocaThCsi yMHOW TepMmuHOJOTHEH. Llenb: cBapuTh HaIEKHO
Metaul. Yepe3 crekno Macku Bbl JOJDKHBI BHUJIETH PACKaJIEHHBIM O KpacHa
MeTaJlJI, ¥ MOCTENIEHHO MECTO CThIKa JejlaeTe eluHbIM 1enbiM. [IpencraBbre, 4TO
Bbl kak Obl 3aHMMaeTeCh MUTHEM 0CO00TO poja. 3amaHHas WM BRIOpaHHAS CTallb
MOXET OBITh pa3nuyHoro auametpa. s Oojee TOICTONM HEOOXOAMM M TOK
noOoJIbIIIE ¥ BpeMs JJIs TPOrpeBa.

[TonBapunu — OOCTYyYHUTE MECTO CBapKH MOJOTKOM — OCBHINAETCS ILIJIaK U
BUJHBI HeAoueThl 1mBa. [lo HeoOxXonuMocTu Hamoxkute emé oauH moB. [Ipoire
CBapUBaTh KOHCTPYKIIMIO KOHTYpa Cpa3y WM 3a0UB IITHIPU MPUMEPHO JI0 YPOBHS
3eMJId, HO HE J0 YpOBHS JHa TpaHimied. He odenp Tam BapuTh ynoo6Ho. Mecra
CBapKH, 000k 1aB, TOKPACUTb.

Tenepp Ham ocTanoch pazodpatbes ¢ IIY, a UMEHHO C ero Ha4YMHKOM.
HMMeHHO BEIOOPOM aBTOMATOB 3aBTPa Mbl U 3aliMeMCH.

-Ypok 7-
Bb100p aBTOMATOB 3alIMTHI- OCHOBHBIE IIOHSATHS

Tunsl aBTOMATOB

B ocHOBHOM wucHosb3yeTrcss TpU BHAAa aBTOMATOB. JTO, CKaxkeM,
OOBIKHOBEHHBI ~ aBTOMATHYECKWW  BBIKJIIOYATENh; YCTPOWCTBO  3aIUTHOTO
otkmoueHus (Y30); nuddepenmanbublii aBToMaT (1ug.aBTOMAT).

ABTOMATHYECKUN BBIKJIIOYATEIIHL — MMpCAHA3HAYCH KaK IJId BKIIIOYCHUSA-
OTKIIIOYCHUA B PYYUYHYIO OJJICKTPOLCIIM, TaK W JIA 3allUTbl OT KOPOTKOI'O
3aMbIKaHU.

Y30 — koHTponupyeT (CpaBHUBAET) OTXOIAIIUM TOK B JOM, KBapTUPY C
BO3BpalaromumMcs. Eciau rae-1o HapylieHa 30U U €CTh yTeuka Toka, To Y30
MOMEHTAIBHO OTKItouyaercs. Jud.aBromar — oObeauHsET B cede CIOCOOHOCTU
aBTOMATH4YECKOTO BhIKIHOUYaTens u Y 30.

BepHemcst k IpoeKTy

PaccmarpuBas «Cxemy NpHHIMINAIBHYIO NUTAIOMEW CETH» U «ICKHU3
mkada yuera 0,38 kB (cnpaBouno)», mbl BuauM obo3znauenus QF, QF1, QF2...
QF13. Haneemcs, Bol yxe noragajiuce, 4To 3T0 0003HAUYCHHUE Pa3HBIX aBTOMATOB.
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(ITpyHOCMM W3BUHEHHUS 3a HE3AMEUEHHYIO OIEYaTKy: Ha «Icku3e mkada
yueta 0,38 kB (cmpaBouHO)» moclienHue ABa aBTOMarta JAO0KHBI ObiTh QF12 u
QF13 (Bmecto nosropsitomuxcs onsate QF10 u QF11)).

[To «Cneuudukamum» BBl C JIETKOCTBIO ONpeaeisieTe, KaKue aBTOMAThI
HEOOXOIMMO TMpHOOpecTH. A emié 3a70Jro A0 3TOr0 B MPOSKTHON OpraHu3aIliu
BrI cornacoBeiBaeTe, yTO UMEeHHO BbI kenaete. B cooTBeTcTBHU ¢ 3TUM U OBLIH
MPOU3BEICHBI PACUETHI HA HEOOXOUMYIO AaBTOMATHKY.

Ecau padotsl nenawrces 0e3 npoexkra?

K mpumepy, noMm, kBapThpa YK€ JHJaBHO B OKCIUIyaTallud MW €CTh
HEO0OXOJMMOCTh TIOCIIe CUETYMKA 3aMEHHUTH MPOBOJIKY HIJIM MPOBECTU OTIEIHHYIO
PO3ETKY U CTUPATHLHOM MAIIWHbI, OoMIepa.

Bb100p aBTOMATHYECKOI0 BHIKJIHOYATE/IS

Yerko cebe mpeacraBbTe, YTO MMEHHO BBl XOTHTE MOAKIIOUUTH K ITOU
nuHun. [locTaBUTH OJMH HOBBIA aBTOMAaT Ha BCHO KBaptupy? Wnm cnenate
Heckosbko rpymnmn? Torga 4yro W Ha kakoil rpymnme Oyzaer moaxiarodeHo? Hac
MHTEPECyeT HE CKOJbKO Ha3BaHWE, CKOJIBKO MOIIHOCTH mpubopoB (Batt). Ecnu
ATO OJHA PO3ETKA MOJ CTUPAIBHYIO MAILIMHY — 3TO OAHO. A €CJIM 3TO BCE PO3ETKU
KyXHH M Bpl kemaete WX HMCHOJB30BAaTh OJHOBPEMEHHO — HYXXHA NpHUMEpPHAas
CyMMa NoTpeodIiieMoi MOIITHOCTH — M, KaK IOHUMAETE, 3TO y>KE COBCEM JIPYTOE.

Camoe Bpemsi BCTPSIXHYTh CTApUHOW M BCIIOMHHUTH IIKOJY, TJI€ MOIIHOCTb
(P) mb1 Haxonumu, ymHoxkas cuity Toka (1) Ha nanpspkenue (U), otkyga [=P /U, B
yMHBIX (popmynax mponuckiBatoT [ =P/ U x Cos?.

Ho ecnu Bb1 omsite mocmotpute Ha «CXeMy MPUHIUINUATBHYIO MHTAIONIEH
ceTu», To Bce rpynimsl Ha 220 B (onHodasusie) umerotr Cos? = 0,98, T.e. mpuMepHO
1, mosToMy MBI ero omyckaeM. Bor Tonmpko modemy Hac mHTepecyeT Tok (I)?
OTBeT: aBTOMaTHYeCKHE BBIKJIIOYATEIH KIACCU(PULIUPYIOT IO CHUJIE TOKA.

Cutyanusa. Bel pemmian mpoBecTH po3eTKy K NMPUOOpPY WIM B CyMME Ha
rpynne noayvaercsa P = 2 kBt = 2000 Bt. M3BectHO, uTo B po3etke U = 220 B,
nonxyyaem [ =2000 /220 =9.09. Asromara Ha 10 A (HOMUHaJIBHBINA TOK aBTOMATA)
OyJleT 10CTaTOYHO — IpH BenuuuHe 6osiee 10 A aBTOMAT OTKJIFOUUTCH.

Ceituac g cebs OTMETbTE OTY MPOCTYI0 TIOCJIEIOBATEIIBHOCTD:
ONPEACTUINCh C MOITHOCTBIO, pa3feianian Ha 220, NpUIId B Mara3uH U CKa3ali,
M0J1 KaKyl0 BEJIMYMHY TOKA HY>KEH aBTOMATUUYE€CKHUI BBIKJIIOUATEIb.
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Hemuoro ungopmauuu

Hwxe Mbl npuBoauM M300pa’keHHE aBTOMATUYECKHX BbIKItouarTeneil. Kak
BUJIUTE, OHU OBIBAIOT HE TOJBKO OJHOIOIIOCHBIMH, HO BBITYCKAIOTCS U 2-, 3-, 4-
NoMIOCHBIMH.  JIolKHO ~ OBITh, KaXIbli BHJIET OOBIKHOBEHHYIO IPOOKY,
BKpy4YeHHYI0 y cueTynka. Co BpeMEeHEeM Ha 3aMEeHy UM TPUIILIH aBTOMAaTHYECKUE
MPOOKH, KOTOPBIE BBHIKIIIOYAIUCH OT KOPOTKOTO 3aMbIKaHWA. 3HAKOMO, mpaBaa? A
OJIHOTIOJIFOCHBI ~ aBTOMATUYECKUW  BBIKITIOYATENIb — OSTO BHJIOM3MCHCHHAs
aBTOMaTH4eckasi mpoOKa, TOIBKO TENeph €ro HE BKPYTHUIIb, U MOJIKIIOYUTH €ro
HaJ0 MpaBUIbHBIM 00pa3zoM. Ho 06 3ToM 3aBTpa.

JIByXTOTIOCHBIN HKCHONB3YIOT KaK 3aMEHYy JBYM NpoOKaM y CYeT4YHhKa.
MoskeT Tak MOJy4UTCs, YTO BHIOBET MPOOKY Ha HYJIEBOM IIPOBOJIE, a MO (aze TOK
MOCTYIIAET — OMACHO. A IBYXITOJIFOCHBIM aBTOMAT «BBIOBET» OJTHOBPEMEHHO U HOJIb
u ¢dazy. 3-, 4- MONIOCHBIE UCTIONB3YIOTCS B TPEeX(a3HBIX JTUHUSX.

HOMUWHANBbHbLIA TOK

Brioop Y30

[Tpu BBIOOpe Y30 pPYyKOBOACTBYIOTCSI OCHOBHBIM IIOKA3aTEEM: HAa KaKOM
Tok yTteukn Y30 cpearupyer. OOBIUHO Ha PO3ETOYHYIO TpyMIy (MHOTO
anekTporpuoopoB) ycranaBmmBaioT Y30 30 MA. A Ha OTOenbHBIC JIMHUH,
MUTAOIIKAE TOJBKO CTHUPAIBHYIO MAIIMHY, TOJBKO OOMHJIEp, TOJBKO XOJOIUIbHUK
craBiaT Y30 10 MA — takme yyBcTBHUTENBbHBIE Y30 PEKOMEHAYIOT CTABUTH Ha
JIMHUY BAaHHOW KOMHATBI WJIM IETCKOM.

Eciau HET BO3MOXHOCTH B IIUTKE KBapTHPbl YCTaHOBUTH Y30, WK OYEHBb

TPYAOCMKO BCCTH OTACJIIbHYIO JIMHHUIO, TO €CTb JJICKTPOPO3CTKH CO BCTPOCHHBIM
V30.

[TpuBoaum ¢oro 1- u 3- paznoro Y30
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pabouee HanpsaxeHue HOMUHANbHbIA TOK

TOK YTEYKH

Be10op nud.aBTomara

Kak yxe otrmedanoch, aud.aBTOMaT coBMemaeT B cebe CBOMCTBa
aBToMarndeckoro BeikimrouaTeas U Y30. T.e. o cpabaThiBaeT Kak MPU KOPOTKOM
3aMBbIKaHMHM, TaK U IpH yTeuke Toka. [loaTomy mpu BBIOOpPE PYyKOBOJCTBYIOTCS
obonmu nokazatensaMu. brnarogaps komnakrHocTH aud.aBTroMar B LY cakonoMur
MECTO, HO MOXET H€ CIKOHOMUTh Bamm cpeacTBa: dYacto 1O CyMMe
aBTOMATHUYECKUH BhIKItOUaTe b U Y30 BBIXOAAT JACIIEBIIE, YeM OJIMH JAu(.aBTOMAT
(cm. poTto HUKE).
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Crout 3amerutb, uro Y30 u aud.aBTOMAT OYEHb YYBCTBHUTEJIbHbBIE
ycrpoiictBa. OHu OyayT paboTaTh JOJKHBIM 00pa3oM, €CIU JIOJKHBIM 00pa3oM
coOpana mnpoBojka. [TomHuTEe, HUI/E NPOBOJA HOJNb U 3a3€MJICHUE HE JOJDKHBI
coenunatbest! Ecnu B poszerke Bbl (Kak OJMH W3 BapUaHTOB 3a3€MIICHHS W3
OPEeIbIAYLIEro ypoKa) MOCTaBWIM MEPEMbIYKY MEXJIy KOHTaKTaMH HyJIs M
3azeMiieHHs, TO Y30 MOXKET pearupoBaTh M OTKIIOYATHCS OT MPHUKOCHOBEHUS K
kopmycy npudopa. CraBute Y30 — ybepute nepemMbIuKy.

Ecnun B Bamei xBapTupe AOCTATOYHO CTapas IPOBOAKA, T.C. HM3OJILUA,
cTaja IpsAxJoH, Xpynkou, To Y30 Bam 3T0 HE MPOCTUT — OHO MOKET NOCTOSTHHO
(UKCUpOBAaTh YTEUKYy TOKA M aBTOMAaTUYECKHU OTKIOYaThCs. CHOKOWHEW s
HEpBOB OYJET UM MOMEHSTh MPOBOJKY WJIH, ONSATh-TAKH, YCTAHOBUTH PO3ETKY CO
BCTpoeHHbIM Y 30.

He nenutecr pa3 B Mecsll HaxXHMaTh HAa YCTaHOBIEHHOM Y30,
nud.aBToMaTe Ha KHOMOYKY «TecT» - 3T0 MMHUTHpPOBAaHHAS yTEYKa TOKA MOKAXKET,
cpabaThIBAIOT JIU aBTOMATHI, CTOSIIIHME Ha cTpaxe Barmei sxu3nu. Mbl cepbe3Ho.

Haneemcs, Tennepp BaM He TpyJaHO ONpENENUTHCA KAKHUE XapaKTEPUCTUKHU
JIOJDKHBI MMETh HY)XKHble Bam aBTOomaThl. 37eChb Mbl HE CTaBWUJIM Tiepes; coOoi
3alayy pacmnucartbh MPUHLOUAN pabdOThl U OTJIWYUTENbHBIE XapaKTEPUCTUKU
apToMaroB. Onucanu mnapy OCHOBHBIX MNPUHLMNOB. M NpUMHUTE K CBEICHHIO:
pacdyeTr aBTOMATUKH s TpexdaszHoro Toka Oonee cinoxed. [lomuMo Bcero
MPOYEro, YeCTHO TOBOPS, KaK Cpeau JIto0Oro ToBapa €CTh MOAIETKH, OpaK, MOTYT
ObITh W Takue aBTOMAaThl. [l0o3TOMYy coBeTyiTech cO crnernuanucramu B Bareit
MECTHOCTH, YbsI POAYKIIHS CEOsI XOPOIIIO 3apEKOMEH I0BaIa.

C nauunkoit I1Y oTtuactu pazobpanuch, OCTaI0Ch packiatounTh. OO 3TOM B
CIICYIOIIEM ypOKE.

-Ypok 8-
HluT ynpasieHust

MHorue »5JeKTPOMOHTOKHUKM He OepyTcs 3a packitodeHue IKkadoB
yIpaBJeHus, MPeAoYnTas JOBEPUTh ATO 00JIee OMBITHBIM. XOTA, HE MPOOYys, Kak
HaOpatbcs omnbiTa? Ha camom nene packmoyats Y  wecnoxkno. Ckopee
Tpy10€MKO. MOXET ¥ MPUAETCS HA OJJTHOM MECTE OTCTOSATh HECKOJIBKO YaCcOB, 3aTO
OT 3TOH pabOThI JIOM OXKHUBACT — PHEPTUsI OCIKUT KO BCEM MPUOOpaM, YCTPOHCTBaM,
CBETWJIbHMKAM. MBI onuuieM Iociie10BaTeNbHOCTh AEUCTBUN, U Bbl yBuauTe, Kak
BCE IIPOCTO.
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YcranasauBaem 1Y

[IpenBapuTenbHO JeHWCTBYyeM IO 3HAKOMOMY oOpaslly — CMOTPUM
ob6o3HavyeHue mo «Crnenudukanum» 1 UMEHHO Takoi nmpuodperaeM. PaccMmatpuBas
poeKT, Bbl ompenensere, B KaKOM 4acTh goMa AoJkeH Haxoautbes IY. Kak
paHee 3aMevalioch, JIyulle yToOb! mKad Haxoawics BHYTpu Aoma. K aTomy MecTy
Ipu MOHTa)ke BbI cBoiMTE BCe KaOEIbHBIC TPYIIIILI.

UtoObl He myTaThbCs, OTKyJa KakoW KaOenap JIydlle BCEro cpasy Wux
MOANMUCHIBaTh (MapKepoM IO Oeloi H30JAlMH; Ha OyMa)kke, MPUMOTAHHOU K
Ka0enmo M30JeHTON WM Kak-To emé). [luraromuit kabenb ¢ yIUIBI, MPOBOJ
3a3€MJICHHS — 3TO YK€ TPYJHO C YEM-TO CITyTaTh.

Becb 3T0T myuok kabenel ciyckaeTcs 1o CTeHE, U 3/1ECh €ro Haj10 HaJEKHO
U aKKypaTHO 3aKkpenutb. J[o Kakoi BeICOTHI? OTTOJNKHEMCS OT muTaThl U3 11YO:
«BpIcoTa OT MoJsa 10 KOPOOKHU 3aKMMOB CUETYMKOB J0JDKHA ObITh B nipenenax 0,8-
1,7 m. lonmyckaercst BeicoTa MeHee 0,8 M, HO HE MeHee 0,4 m».

Tenepr BkIrOUaeM BooOpakeHue: B LY OyaeT ycraHaBIMBAaTHCS CUETUHUK
Ha BbicoTe 0,8-1,7 M oT mona. Mecto pacnonoxenus cyetyuka B LY Buaum —
npukiaapiBaem 1Y k creHe Tak, 4To OBl TabJIO CYETYHMKA MTOTOM OKAa3aJIOCh Ha
ypoBHe Bammux rma3 (memaeM ke s ceOs, a PH OOBIYHOM POCTE IO TaKOMY
METOJly BCErja MOMaJeTe B OTBEACHHBIE Mpenenbl). Tam, rae okazalics Bepx
mkada — MecTo, 10 KOTOPOTO HAIEKHO KPENuM KaleJb.

B IV nns BBoma kabesst OTBEPCTHS MOTYT pacrojiaratbCsi Ha BepxHEH
YacTH U HE BCErJla Hy»KHOro AuameTpa. Eciu BBOAUTH Kabenu cBepXy, TO KapTUHA
OyJIeT HeTPUTIIAIHON, 0COOEHHO B JKUJIOM, OT/IETAHHOM MOMEIICHUH. DCTeTUYHEN
Oyner mpope3aTh B 3aJHEH CTEHKE IO IIEHTPY I0J] CAMbIM BEPXOM OTBEPCTHE
HYKHOT'O pa3Mmepa.

Ecom IIY wu3 wmeramna, TO KPOMKH OTBEpPCTUSI CTOUT 0OpaboTaTh
HaMWJIbHUKOM — OCTPBIE Kpasi MOTYT MOBPEIUTh U300, Criocol, 4To0bI ObITh
0oJiee CIOKOMHBIM 32 LEIOCTHOCTh M3O0JISIIIUM BBEJECHHBIX KaOeseil: ¢ MUTaoIIero
TOJICTOrO Kalessi CHUMaeTe BEpPXHIOI H3O0JISLHI0, pa3pe3as €€ BAOJb Kabens —
CHSITasl U3OJISIIUS HATIOMUHAET Pa3pe3aHHyI0 BIOJIb TPYOKY — 3Ty TPYyOKYy HY>KHOU
JUTMHBI HAJICHBTE HA KPOMKY BBIPE3aHHOT'O OTBEPCTHSI.

Wtak, xabemu BBenu, mikad Ha HYXHYI BBICOTY MOAHSUIM. Ecimm 310
KpYIHBIN 11Kad), TO HE CTHIIHO BHICTABUTH POBHO M C IOMOIIIBIO YPOBHS («Ha Ti1a3»»
nydiiie He Hajlo). Kpenum k cTeHe.

OCTOPOKHO CHHUMHUTE BEPXHIOI0 H3OJIHUIO0 C KaXJIO0TO KaOess BIUIOTH 10
Bxoaa B IIIY, u He 3a0yabTe MOMETHTH, T/Ie Kako kabenb. Ho momHuTe, ecnu B
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Bamem mnpoekte ecTh CBOM MPONUCAHHBIE OCOOEHHOCTU YycTaHOBkM IIIY —
0053aTeNIbHO MPUACPKUBANTECH UX.

BepHeMcst Kk mpoekTy

«Cxema mpHUHIUIIMANIbHAS NUTArOUEd ceTu» (B nanbHeiem «Cxema») B
BEpXHEW CBOEH YaCTH MOSICHSAET, YTO BBOJIHOM KaOesb (BUAUTE, MyHKTUPHAS JIMHUS
— rpanuia 1Y) Beimonnen kadenem ABBI'HT B KOTOpOM YeThIpe KUJIbl CEUEHHEM
16 MM2, 1 auHHOM 5 M (XOTA MO (pakTy JyIMHA MOXET OBITh U JApyroi). B stom
kabese ecTh ojiHa ocobas xuna «PEN» - 3T0 mpuxoasiuii HyJIeBOi MPOBOI.

N Bor 3paech, Oynpre BHHMaTenbHBL. CoriacHo «Crnenudukamum» u
«9cku3zy» «Pl» - 310 cuerumk. Ilepeq HUM TpPEXKWIbHBIA MPOBOJ pa3opBaH
aBTomaToM QF ¢ HOMUHAIBHBIM TOKOM 50 A (3TOT aBTOMAT J0JKEH BBIJICPKHUBATh
TOK BCE€X OJHOBPEMEHHO BKIIOYEHHBIX TPYINIl WU TJABHOE NpeJIHA3HAUYCHHE —
OTKJIIOYATh TOK IPU HEOOXOAMMOCTH 3aMEHBI CYETUMKA, AaBTOMATOB).

Ho nmocmotpure, ¢ ueM coenunsiercsa Hysepas xwia B IIIY? C nyHkTupom —
KOHTYpOM 3a3eMJICHUs. JTO HCKIIOYEHHE W3 IMPaBUia, KOTOPOE MbI MOCTOSHHO
YIIOMUHAJIA: HOJIb M 3a3€MJIEHME HUTJE He mepecekarorcs. [loBropuMm — 3T0
EAMHCTBEHHOE HCKJIIOYEHUE. A yXe C KOHTypa 3a3emMyieHHs OepeTcsi HOJb U
nmomaercs K cueryuky. llocnme cuerumka 3azemiieHue, HOJb, a TeM Oosiee (asza
HUTJIE HE COEIUHSIOTCS.

CmpaBa Ha «CxeMe» JIMHUU TPOIHUCAHBI CIEAYIOMIMM 00pa3oM: MyHKTUP
«PE» - 3azemnenue; cromHas «N1» - Honb; cruomHas «L1,L2,1.3» - 3T0 Tpu
da3pl B OgHOM JuHUU (IO MPUHIMIY KaKk Ha KaOeje KOJUYECTBO INTPUXOB
03Ha4yajI0 KOJMYECTBO JKHII).

Kak BuauM, Kaxnasg Trpylnma HMEET CBOM aBTOMAaTbl CO CBOUMH
xapakTepuctukamu. Kaxnaas rpynmna MMeeT NPUMEPHYIO HAIIUCh, K MPUMEPY
«PesepBHas rpynmna» - I'p.6 (L3). OTo 3HauuT rpynna Homep 6 W 3amuTaHa OT
TpeThell ¢a3bl. Kaxkaas rpynmna uMeeT NponucaHHyIo CBOIO (pa3y, KpoMe pPO3eTKU
380 B — owna Ttpexdaznas. Kakas ¢daza Oyzaer mnepBoi, BTOpOHl, TpeThei
onpenensere Bel v npuaepxuBaiiTech 3TOrO.

Ho ¢ HenpuBbIUKY NPEICTABUTH 10 KOHIA, KAKUM 00pa30M PacKIOUYHUTH BCE
xmipl 1o «Cxeme» Oyner TpyaHo. Ho He cinywailHO oHa W Ha3BaHa
MPUHLIUIINAIBHON CXeMOH. A MOTOMY OOJIBIION TOMOIIBIO SIBISIETCS «DCKU3.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 36
http://electricalschool.info/



http://www.electrolibrary.info/electrik.htm
http://www.electrolibrary.info/electrik.htm
http://electricalschool.info/

DJIeKTPOHHBIN KYPHAJ «I djiekTpuk!» Ne21 Oktsaopb-Hos10ps 2010 1.

N BHOBB pedyc

He mnyraiitech OOJBIIOrO KONMMYECTBA JHUHUK. Bce OHM UMEIOT dYeTKoe
Hayajo ¥ MOHATHOE 3aBepiieHue. Kak B crapoM n00poM JlabMpUHTE — OT BXOJa
JIBUKEMCS K BBIXOLY.

Hrak, paccmatpuBaeM «Icku3». OH BBINIOJHEH TakK, YTO, pPa3MECTHUB
aproMarsl BHyTpu [IIY, Bel yBuauTe mNpUMEPHO TaKyl K€ KApTHHY.
EnuHcTBEHHOE, UTO CTOMJIO O MOHAThH, 3TO KaK packirovaroTcs kabemu. Mrak,
cineBa BUaAUM BBoAHOM aBTomaT QF. K HeMy ecTh nmpeanucanue — npeayCcMOTpPETh
BO3MOXHOCTb JIJISl OTNIOMOUPOBKH.

B mo6oM IIY ecth MecTO, IJie OTACIBHO CTaBHTLCS BBOJHOM aBTOMAT M
3aKpBIBAETCS OT/EJIbHOM KPBIIKON. Pa3aenaHHblil BBOIHOW Ka0eiab, B CMBICIIE CO
CHATOM BEPXHEM W30JLSIIMEH, MOAKIIOYACTE K BEPXHUM 3aKMMaM aBTOMATa:
OTJENbHAsA JKWJIa B OTJIECNBHBIA 3aXKMM. 3JeCh TakKe H30eraiTe KeaaHus
YKJIQAbIBATh >KWJIbI IO IHArOHAIH.

CrapaiiTech, 4TOOBI OBOPOTHI ObUIH MO/ MPSIMBIM YIJIOM, ISl CITyCKa BHH3
xun ucnonp3yire yrisl 1Y unu cnenmanbHbie pebpa ¢ oTBepcTUsIMU (K HUM
MO’KHO MOABs3aTh kKabenb). Tem cambiM Bbl kpacuBo ynoxkute kabemnb, a mpsiMble
yIJIBI CO3/1aayT Ha Oynyiuee 3amac kademns (BIPYr OTTOPUT) — BOT TOT/Ia U MOKHO
Oyzet no kparvaiiiemy myTu. [Ipu BBOzE KW B 3a5KUM HU30JISIUI0 CHUMANTE Tak,
YTOOBI YACTOTO METaIa MPAKTUYECKH HE ObLIO BUIHO.

[Tocne BBOOHOTO aBTOMAaTa TOK MJET K cueTuuky. Ha «Dckuze» BUAHO, KaK
ot QF cHuzy Tpu >xunsl (Hamm Tpu (as3bl) ABHXKYTCA K cueTyuky. Ha cueruunke
KJIEMMBI 3, 6, 9 — 3TO yXe OTXOJSAIINE OT CYETUMKA JKHUJIbI JJIsI 3alIUTKHA aBTOMATOB.
Kcratu, Ha KpBIIKE KKIOTO CUETYMKA JOJKHA ObITh CXE€Ma €ro MOJKIIOUYECHUS U
pacluCcaHo, KyJ1a TOK IPUXOAUT U OTKYJa YXOJIUT — JIMIIHUKN pa3 yJA0CTOBEPHTECH
B PABWJIBHOCTHU JICUCTBUM.

BHoBb oOparnm Bame BHHMaHWe HAa MNPUXOAAIIMNA HOJNb C BBOJAHBIM
kabenem «PEN». On cpa3y mnoakiroyaeTcss K O0OlIeMy KIEMMHHUKY KOHTypa
3a3eMJIEHUSI. DTO METaJUIMYECKU KJIEMMHHK, KOTOPBIM KpenuTcs K Kopmycy (B
CTapble BpeMeHa 3T0 ObUI OOJT HAa KOTOPBIN 1O/ raiiKy 3a)KMMaJIUCh JKUJIbI).

Ha 3TOT KJIEMHHUK IIOACOSHUHSIOTCS HOJb BBOJIHOM, HOJb, OTXOJSMIIUN K
CUYETUMKY; MPOBOJ OT KOHTYpa 3a3eMJICHHUS Ha yJIHIIEC; TPOBOJAA 3a3eMJICHUS TPYyO U
KOHKPETHBIX MPUOOPOB; JKUIIbI 3a3€MJICHUSI OT Kaxkaou rpynmbl. Cuurtaiite, 4to
TpeTh xkua B LY yxe npuctponnu.

Co cyeTurKa HOJIb OTXOAUT Ha CBOM KIIEMMHHUK. DTOT KIEMMHHK KpPEIHUTCS
KaK aBTOMAaT, y HEro M30JIMpOBaHHOE ocHoBaHue. C Hyns Ha kaxaoe Y30 Ha
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cooTBeTCTBYIOIIMIA KOHTAKT (N) nemaem mepembluky. Kak Buaurte: 6 rpynm — 6
OTXOJSIIUX nepeMblyek. [IpenBapuTenbHo 10 3TOro mara aBToMarbl HEOOXOIMMO
pasmecTuTh BHyTpH LY.

OOBIYHO aBTOMATHUYECKHI BbIKIIOUaTeNh M Y30 KOMIOHYIOT mapamu. Ha
BEPXHIOIO KJIEMMY aBTOMaTa HpuxoauT ¢asza, ¢ HwxkHed nepexomuT Ha Y30.
[Tomrydaem, uro Ha Y30 cBepxXy NPUXOAUT Ha OJIHY KieMMy (a3a, Ha APYTYIO HOJb
— NpUYHUHA NOHATHA, paBaa? A cHuzy K Y30 nojcoeuHseTcsl yXoasiasi rpyrnmna
(a3nas u HyneBas XWJIbl) B IOM, KBapTUPY. 3aMEHUTh X U M30€KaTh Mepexosia
(da3sl c aBTOMaTa Ha aBTOMAaT MOXET Joporocrosmmii aud.asromar. Ho
MIPOEKTUPOBILIUK MOKET PELIUTh POOIEMY MO-APYrOMY.

[Tocmotpute Ha aBTomMatsl QF3, QF4, QF5. BHavase cToUT ABYXIOIIOCHBIN
apTomaT Y30, a OT Hero mNoak/Iro4YeHbl JBa(!) aBTOMAaTHMYECKUX BBIKJIFOYATEI.
Coakonomnennoe Y30? I[lo «Cxeme» 3TH aBTOMAThl OTBEYAIOT OJMH 32 PO3ETKH,
BTOPOM 32 OCBEIICHUE B KUJIBIX KOMHATaX.

Eciu Y30 cpabotaer Ha po3eTkH, TO IOTacHET U cBeT. Hameemcs, 510 Toxke
noHsATHO? IluTaromas xuna npuBoauT Tok Ha Y30 (BepxHss kiemMma), a ¢ Y30
(HKHSIST KJIeMMa) TOK pa3BeTBIseTCs Ha JBa HampasieHus. IOt1o Y30
KOHTPOJUPYET TOK KaK Ha OJJHOM KaOeJe, Tak U Ha BTOPOM.

Bepaemcs k orxoasmuM oT cueTdyrka (Ga3zHbM xKuigam. CoriiacHo « ICKU3Y»
Kaxas pa3a MpuXoauT Ha CBOM KIIEMMHUK U pa3BeTBiseTcs. Ha «Cxeme» MbI Tak
€ BUJCJIH, YTO TPYMIbI 3alMUTaHbl OT CBOUX (a3. DTO TakKe H30JUPOBAHHBIN
KJIEMMHUK. HO J17191 5KOHOMUHM MecTa PoJib KIEMMHHUKA MOTYT BBIIOJIHATH BEPXHUE
sakumbl  aBTomata QF1. Kaxnas d¢aza gocturiia mnepBoe MECTO CBOEro
pacnpeneneHus, a gaublie ¢ Bepxuux kiemMMm QF1 ¢ mepBoil nBa OTBETBIICHUSA, CO
BTOPOU — OJIHO, C TPEThEU — JIBA.

Hy BoT kaxkercst u Bce. Mbl pacnucalid MociaeqoBaTEIbHOCTh PACKIIOUEHUS
KOHKPETHOTO CIIy4asl.

[TonpoOyem BBIAECAUTH OOIINE MPUHIIMIIBI.
Bemraem IV tak, 4To0b! cyeTunK OBLIT HA YPOBHE TJas3.

[Tpuxoasmuii nuTaromuii kadesnb: ¢ga3zHble Kuibl (WM (a3Has Kujaa) — Ha
BBOJIHOM aBTOMAT; MPUXOASALIAN HOJIb — K KOHTYPY 3a3EMJICHUS.

C BBOJHOTO aBTOMAaTa MUTAIOLIUE XWIbl (IOHUMAEeM, 4TO 3TO MyTh (ha3bl,
TOKa) K cueTuuky. Ha kjeMMHON KoIoKe KOHTYypa 3a3eMJIEHHs cOOMpaeM BCe, YTO
KacaeTcs 3a3€MJIEHUS M IIEpeMbIUKa HOJIb I cueTdynka. Co cueTynka nepeMbluka
Ha OTJEJEHHYIO KIIEMMHYIO KOJIOAKY HyJiA. OTcrona nepeMbruky Ha N-3axuMm Y30
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unu aud.aBromara. (A ecnu 6e3 Y30 unu nud.apromara? [logymaiite, uro Toraa
MOJICOeIMHACTCS K KoJoike Hysa? Eciu HeT mpoMeXyTOYHOTO 3BE€HA 1IEMH, a IIETb
HE JOJDKHA Pa3phlBaThCs — MOJCOCIUHSIEM HANPSIMYIO K KOJIOAKE HYJEBBIC JKUJIBI
Ipyni.) YBs3bIBa€M COIJacHO MPOEKTy Mexay coboit Y30 u aBTOMaTHYECKHE
BBIKJTFOYATe . MOHTUPYEM MUTAIOIINE JTUHUA MEXIY CUCTYMKOM U aBTOMATaMHU.
[ToxcoenuusieM K aBTOMaTaMm OTXOJSIUE TPYIIbI (Kabemnn).

Cnoxno? Jlns mepBoro pasa gaxke, BO3MOXHO, O4eHb. Ho, «Tshkeno B
YYEHBbE — JIETKO B OOI0Y.

Hrorm

MenbKkOM BCIIOMHMHAs MPOUIEANINE YPOKHU, MMOHMMAEM,UYTO HaIllla IMOIbITKA
IIO3HAKOMUTHh Bac ¢ OCHOBaMHM JJIEKTPOMOHTa)Xa HE II03BOJIMJIA OXBAaTUTH
abcomoTHO Bee. CyllecTByeT BETMKOEe MHOXKECTBO KHUT, PYKOBOJICTB; MPOBOISTCS
necsaTkd (OPyMOB; CO3JaHbl CIIEIUATU3UPOBAHHBIE CAUTHI - U BCE ATO MOCBSIICHO
BOIIpOCaM 3JIEKTpOMOHTa)ka. CerogHs Mbl KacHEMCS HEKOTOPBIX CHUTYyalHi,
pELICHUE KOTOPBIX MOXET MPEACTABIIATh TPYAHOCTb.

Oco0eHHOCTH MAaHEJILHBIX IOMOB

B ocHoBHOM Ham Kypc Kacajics CO3/JaHHsl MPOBOJKH, JHOO TOJHOU ee
3aMEHbI B YaCTHOM JIOME. DTO MPUMEHUMO U K KBapTuUpam. Tak BOT, €CTh 0COObIH
TAN MHOTOATaXHBIX JIOMOB - TaHEJIbHbIE. Bce paccMOTpeHHbIE MPUHIIUIIBI
CO3aHMS IPOBOJKUA OTHOCSITCSI M K 3THM JIOMaM, HO 37I€Ch €CTh CBOsI cTieTidurKa.

W3HavyaibHO TpPU CO3MaHUU IUIUT BHYTPU HX paCMojaraloT MyCTOTHbBIC
TpyOKku st mpoBojku. [lox moronkom Bl yBUIWTE KOPOOKHM PaCKIIFOUCHUSI.
YtoObl MpOTAHYTH KaOedu K po3eTKaM U BBIKIIOYATENsIM ObUIO TpoLIE, TPyOKH
pacrosiaratot 1o JuaroHalid - TaKk Kopoue.

[Ipn 3ameHe NPOBOAKM MOYKHO IIOJIB30BAaTHCS OTHUMH KaHAJIAMH, TOJIBKO
MIOMHUTE: BHYTPEHHUW AHAMETP UX OIPAaHMYEH - MHOro KabOened cpa3y He
NpoTAHEelb. B mocnenHee BpeMsi cTanu MonajaThCcs IUIMTHI HE ¢ TpyOKamu, a ¢
Hapy>KHbIMU KaHAJIaMH - B HUX U KpenuThcs Kabenb. Ho OHM TOKe BBIMOIHEHBI 110
JTArOHAJIH.

Ha Oypaymiee moMHHTE, YTO B IIAHEILHOM JIOME KaOelbhb OT PO3ETKH,
BBIKJIFOUYATEISI MOXKET HE HATH CTPOro BBepX. B IemsIX SKOHOMHH IIPOBOJIOB
KaHAJIbI CBSI3BIBAIM B KQ)KJIOM THUIIE IMAHEIBHBIX JOMOB M0-cBoeMy. He kaxpiii u3
CTapUKOB-MOHT)KHUKOB BCIIOMHUT, YTO OTKY/1a TTOAKITFOYCHO.

B mummTax mepexkphITHs KaHaibl K CBETHJIBHUKAM TaKXKE PACIOI0XKEHBI 1O
KpaTyaiiimiemy nytd. M momMHUTE - 3TO HE NyCTOTHble IUMTHL. [Ipu 3amene
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MPOBOAKA B TAaKOM JIOM€, W3MEHEHUM MECTa pPACIOJOXKEHUS PO3ETOK,
BbIKJIIOUaTeneit Bwl ayis cebsi peumute kakue TpyOKW mpakTuyHed Obuto O
ucnoias3oBath. LIITpoOuTh 6ETOH BCeraa ycneere.

N emé, onsaTe-Taku B MOCJICAHEE BPEMs B KaueCTBe KOPOOKH PaCKIIOUCHUS
CTaJIM MCIOJIb30BaTh OTBEPCTHS B IUIMTaX IMEPEKpPHITHA. B IeiasiX SKOHOMHHU OT
KOpOOKH MHOTOXHJIBHBIM KaOelb JOXOAUT JI0 CBETWIbHHKA - Kabelb
pa3zenbIBacTCs - HYXKHBIC JKUJBI TOJKIIIOYAIOT K CBETUJIBHUKY - OCTaJbHBIC
MOJICOSUHSIOT K KaOeITro, 3aMUTHIBAIONIEMY PO3ETKH Ha TIPOTHUBOIOJIOKHOU CTEHE.

T.x. BO BpeMsl meperpy30K 3JIEKTPOCEeTH OOJIbIIE BCEro CTPagal0T UMEHHO
MeCTa COCIMHEHUH, TO CO BPEMEHEM, €CIU IMOTPEOYeTCs OCMOTPETh BOT TaKylO
KOPOOKY paCKIIOYEeHUs, MPUJIETCI CHUMATh CBETHJIBHUK, 3aKPBIBAIOIIUA 3TO
OTBEpCTHE. A Telephb MPEJCTaBbTE, YTO HAJO CHeNaTh, €CIM OyJeT MOAIMIMBHON
MMOTOJIOK.

O6miee mpaBuUiIo ISl JIFOOOTO TUIA JTOMOB: KOPOOKa PacKIIIOUEHUs JI0KHA
OBITh JIETKO JOCTYyIHA. A B OTHOIICHUHU IMAHEJIBHOTO JoMa: eciu Bl Hagymanu
clenaTh MPOBOAKY I0-CBOEMY C IIOMOIIBIO IITPOO - HaBEIUTE CHPABKH B
AKCIUTYaTallMOHHOW OpraHu3aliy, OTBEUYarolIeH 3a Bamr gom.

Koe-uTo 00 ykiaake kadesst

B oTHOmIEHNH yKIagku Kabess ecTb OAHO TpeOOBaHUE - Kabesn He JOJIKHBI
nepecekarbes. [1opoii 3To He BO3MOXKHO, TIOITOMY 3apaHee MPEACTABISNUTE, KaKOu
Kabenb Kak W TAe yKiIaapiBaTh. Ho He BONMHYWTECh - 3TO HE MPUHIMIHAILHAS
omunoKa.

Bce mpoxonsl ckBo3b CTeHBI (eciaum He B TpyOax), mpu BBoje Kabens B
MaHeb MEePEKPHITHS W MPU BBIXOJAE - B OTUX MECTax Ha KaOeye JOoDKHAa OBITh
HajzeTa Tpyoka ITXB.

Pab6ora "koponoii"

[Ipu oOCyXaeHUH SJIEKTPOMOHTAXKHBIX pabOT, Mbl HE YMOMSHYJIH, KaK
BBICBEPJIMBATh OTBEPCTHUs MOJ 'crakaHbl'. IloMHUTE, MBI COBETOBAJIM YETKOU
JUHUEH OTMedYaTh TOYHOE MECTO M BBICOTY pPACHOJIOKEHHS PO3ETOK,
BBIKJIFOYATENEH, a KaOeslb JOBOAUTH IO 9TOTO0 MECTa C pa3yMHBIM 3allacoOM. 371e€Ch
BCE MPOCTO: YepTa - LIEHTP; KOPOHYATHIM CBEPJIOM HE CIellla, MPAKTUYECKH Ha BCIO
JUIMHY CBEpJIa, BHICBEPIMBAETE HUIIM - MTOJIYYAIOTCS OHU UI€AJIbHO POBHBIMHU.

UtoOnl kabenb HE 3aJIaMbIBAJICS TIPU BBOJE B CTaKaH, JOJOTOM BEPXHIOO
4acTh HWINMA CJAelaiTe Oojiee TMOJoroil. YCTaHaBIMBAIOT CTAaKaHbl Ha
ae0acTpOBBIN PACTBOP (CXBATHIBACTCS OBICTPO) C YK€ MPOCYHYTHIM KabeeM.
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CrakaHbl BBICTABJISIOT C YYETOM TOTO, YTO IOCJE OIMITYKATYPUBAHUS CTEH
KpPOMKa CTaKaHa M JIMIEBOU CJIOW IITYKaTypKu OyJayT Ha OJHOM IIOoCKOCTH. JlJis
TUIICOKAPTOHA, TJIACTUKOBBIX TMAHENeW CYIIECTBYIOT HE TaKW€ MOIIHbIC KOPOHHBI,
Ja U Ccrnocod (Qukcaluu CTaKaHOB MHOW - MPWKUMAIOIIUE JIanKU C ThUIBHOM
CTOPOHBI TOTO K€ THUIICOKAPTOHA.

IMoakarw4YeHne CBETUIbHHUKOB

[Ipu moOAKIFOYEHNH CBETUJIBHUKOB, OCOOCHHO C HECKOJIBKUMU JIAMIIOUKaMHU,
MO>KHO CTOJIKHYTBCSI C TaKOM KAPTUHOW: OT KaXJIOW JIAMIIOYKM BBIXOJIWUT JIBa
pPOBOJIa, HO, MO IBETY, OHM He oTinvaroTcs. Kak ObiTh? OueHb MPOCTO: OJUH
IIPOBOJI B OJIHY KYYKY, @ BTOPOH - BO BTOPYIO. [losyuaercs aBe rpyniibl IpOBOJIOB.
Onny mojacoenuHseM K TMPUXOMSIICH Ha CBETHJIBHUK (ha3HOW >kKuiie Kalens, a
BTOPYIO - Ha HYJIEBYIO. ECiM BBIKJIIOYATEb JBYXKJIABHUIIHBIA, TO OJHY TPYHITY
MIPOBOJIOB CIIOKOMHO MOACOEINHSIEM K HYJIEBOM XuUie. A CO BTOPOU OMPEAEIUTECH:
KaKye JIAaMIIOYKH JOJDKHBI TOPETh APYr C APYrom. Jlenute COOTBETCTBEHHO
MIPOBO/JIa HA JABE TPYIIbI U NOACOEAUHIETE COOTBETCTBEHHO KAXIYI0 K OTAEIBHOU
dazHoil xure.

[Ipy MOAKIIOYEHUH T.H. TOYEYHBIX CBETHUJIBHHKOB MOCJIEA0BATEIbHOCTh
coequHeHns TakoBa. OT KOpPOOKHM pacKIIIOUEHHUs Ha CBETWJIBHHKHU HJET HOJb U
ympaBisieMas BeIKItouareneMm (aza. Ecim oauH CBETHIIBHUK, TO MOHSTHOE €TI0,
MOJICOCIUHIEM K KJIEMMHHMKY. A €CIM CBETHJILHHUKOB HecKoiIbko? Heobxomumo
COCIMHUTh KX NapauiesibHo. Ha mnpakTuke 5TO BBIMVISAUT TakK: Ha MEPBBIM
CBETHJIbHUK TPHIILIA HOJIb B ()a3a - BO3bMUTE M B KAXKIYIO KJIEMMY ITOJICOSTUHUTE
K TMPUXOIANUM TI0 TMPOBOAY - BOT Bamm HOmb W daza s CIemyIomero
cBeTuabHUKA. U T.71.

B mocnegHee Bpems MOSBHIOCH MHOXKECTBO COITYTCTBYIOIIUX DSJICKTPUKE
TOBAapoOB. DTO M TpaHCHOPMATOPHI IS JIaMIl, OJOKH 3allHUTHI JIaMII, JaTYUKH
JBYDKCHUS, TaiiMepsl... Ha ymakoBKe Ka)XJI0ro MPUBOIUTCS CXeMa ITOAKIIOUCHUS.
Ho MBI moHuMaem, To, 4TO JJIS Hac MPOCTO W TOHSTHO, JIJII MHOTHX COBCEM HE
MIPOCTO M HE TIOHATHO. XOTS yKe 3TO B paMKaX Kypca, Bbl y)x HU3BHHHUTE, OCBEIIATh
He OyJzieMm.

Ms1 nocrapainuch NpencTaBUTh, KAKUMH OCHOBHBIMHM CBEINEHUAMH JOJKEH
pacroJjiaratb HA4YMHAIOIMKA CAMOCTOSTEIBHBIA JJIEKTPOMOHTaXHUK. Mbl He
numeM "INeKTpuK" - 3TO YENIOBEK, CICAANIMH 3a HCIOpaBHOW paboToi
ANEKTPOCUCTEMBI; MBI THIIEM - "SJEKTPOMOHTAXKHHK' - YEJIOBEK, CO3AAOIIUN
anekTpocucreMy. M npu xenanun Bam non cuity craTh mpodeccMOHaIOM B 3TOM
neie!

HWcrounuk: http://reprincev.oskol.in/
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DJIeKTPUYECKHUH IIUT rapaxa

ABTOMOOWJIBHBIN Tapaxk Ui JIMYHOU
MamuHbl ~ OOBIYHO  BKJIOYaeT B ceds
MOMEIIEHHE, [JI€ PACIOIAraeTcsi caMmo CPeACTBO
nepeABWKeHUsT W nojsai. IlpuueM dacthb
nojBajia, Kak MpaBWiIO, OTBOAAT MO
CMOTpPOBYIO sIMy, a 4YacTb - MOJ MOrpeo.
[Tocnenuuii pacnosaratot 1u00 Mepes] rapaxom
Mo/ TPOe3Ke 4YacThio (MpU JBYXCTOPOHHEM
PacIoIOKEHUH TapaXKHbIX OOKCOB), JIUOO c3a711
- IpY CTPOUTEIIBCTBE rapakei B OJUH PALI.

JIoBOJILHO YacTO 4YacTh MEPBOTO ATa)ka (COOCTBEHHO rapaxka) W IOJBal
000pYyAYIOT TIOJI MacCTEPCKYI0, TJI€ YCTaHABIMBAIOT MEXaHU3MBI C AJIEKTPUUECKUM
MPUBOAOM (TOKapHbIe, (pe3epHble U TOMY MOJAOOHBIE CTAHKW) W, KAaK IMPaBUIIoO,
AJIEKTPOCBApOYHBIM ammapar. [loaToMy »siekTpuueckas »>HEpPrusi B Trapaxe
HEoOXOoMMa Kak JiJIsi OCBEIICHMUs] TOMEIICHHUs, TakK U JUIl TUTaHUS
AJIEKTPONIPUBOJA MEXaHU3MOB, a TaK)XK€ BCEBO3MOXKHBIX 3apsIHBIX U ITYCKOBBIX
YCTPOMCTB, 00CITYKUBAIOIITUX aBTOMOOHIIb.

OcBellleHne HEMOCPEACTBEHHO Tapa)ka MOXHO BBIIOJHUTH B YETBIPEX
TOYKaX, HaIlpUMep, JABE TOUKHU CJIEBA U JIBE CIIpaBa, MO0 ABE TOUKHU BIEPEIU U JIBE
Mo3aau, TO €CTh CXE€Ma OCBEHIeHUs OyJeT COCTOSATh M3 JABYX TIpynm cC
BBIKJIIOYATENEM Ha Kaxaywo rpynmy. OcBelieHue ImojaBaja IO YCIOBUSAM
ANEKTPOOE30MaCHOCTH  OCYIIECTBISAIOT uepe3 TpaHncpopmarop 220/36 B wu
NOJpa3AesAloT Ha TPU TPYIIBl, OJHA M3 KOTOPHIX O0ECHEYMBAET OCBEILECHUE
CMOTPOBOH SIMBI, ApyTas - Horpeda, TPEThs - BX0J1a B IIOBAJ.

CxeMma ayieKTpouuTa, K KOTOPOMY MOAKIIOYAIOT BCE TOKONPHUEMHHUKU B Trapaxke,
nokazaHa Ha puc. 1. [Ipexxnae Bcero st muTa MOHAJOOUTCS CUETUYMK AKTUBHOMU
anekTposHeprun PI. Eciu ecTh cBapouHblil TpaHc(opmaTop, TO Jy4lle CYETUHK
nogo0paTh ¢ TOKOBOM 0OMOTKOM, BhIAEpKHUBatOIIeil Tok He MeHee 50 A. ABToMar
SF B cxeme Takxke JI0KEeH ObITh paccuuTaH Ha TOk 50 A.
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Puc. 1. Cxema rapaxHoro 1mura ¢ 3apsiAHbIM YCTPOKWCTBOM

OcaellieHre rapaxka OCYIIECTBISIIOT, KaK OBLJIO CKa3aHO BBINIE, MO JBYM
rpynmnam (I'p) ¢ moMorisio AByXmoOcHbIX TymMOnepoB SAl u SA2. OcsenieHue
nozaBajna BeayT depe3 Tpanchopmarop T1 (36 B) momntHocTeio He MeHee 250 BA,
BKIJIFOUaemoro tymonepom SA3 uepe3 mpepoxpanutens FUL, mo Ttpem rpynmam
yepe3 oJHOMoNoCHBIe TymbIepa SAS; SA6; SA7.

Pa3Boaky muTaHus MO rapaxy W MOJBAIy MPOU3BOISAT B COOTBETCTBUU C
npaBwiamu [1YD u texHuke Oe3omacHocTH. HeoOXoauMOCTh B OmpeeeHHOM
quciie rHe3 1 (PO3EeTOK) OnpeiesieT HEMOCPEICTBEHHO OTPEOUTENb.

3apsigHOE YCTPOMCTBO JOJKHO IMPUCYTCTBOBATH B KAXKJIOM Tapake, a €cliu
OHO CaMOJIEJIbHOE, TO €T0 JKeNaTeIbHO PACIIONIOKHUTh MPsAMO B muTe. CaMoaebHOe
3apsSAHOE  YCTPOWMCTBO  JIy4lll€  BBIIOJHUTH HA  OTJCIBHOM  CHUJIOBOM
Tpancopmarope. Ecnu ke Takoi BO3MOXKHOCTH HET, TO B KauyeCTBE CHIJIOBOTO
TpaHcopmaTopa 3apsSAHOTO YCTPOHMCTBA MOXKHO HCIIOJIB30BAaTh TpaHC(HOpMATOp
IS OCBEIICHUS TO/IBajia
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CxeMa 3apsiTHOTO YCTPOMCTBAa HA OCHOBE OCBETUTEIBLHOIO TpaHcpopmaTopa,
KOTOPBIN MPOAOKACT, KCTATH, BBITIONHATH U CBOM MpPSAMbIC OOSI3aHHOCTH, OyaeT
npuBeneHa Huxe. Haubosee mpocTass KOHCTPYKLHS PETYIUPYEMOTrO 3apsiTHOTO
YCTPOMCTBA MOJy4aeTCcsi Ha OCHOBE JlabopaTopHoro aBrorpanchopmaropa (JIATP-
2) ¢ TokOoM Harpy3ku 2 A (BO3MOXKHBI TaK)Ke BapHaHTBI 3apsTHBIX YCTPOMCTB Ha
OCHOBE aBTOTpaHC(HOPMATOPOB OJIOKOB MUTAHUSI OT CTAphIX TeleBU30poB). JIATP-
2 uMeeT BbixoaHoe HanpsibkeHue 250 B u moutnocts P=500 BA.

ABtoTpanchopmarop T2 B cxeme puc. 1 BkmouaeTcs TymOGnepom SA4.
Yepes npegoxpanutens FU2, ycraHOBIEHHBIM Ha BXxoJie aBTOTpancpopmarTopa T2
u yepe3 npenoxpanutenb FU3 Ha BbIXOJie HampsokeHUE ¢ aBTOTpaHcpopmaTopa
nogaeTcs Ha Bxoja TpaHchopmaropa T3, KOTOphIE MOXKET BbIAaBaTh JBa
perynupyeMbix HamnpsbkeHust 12 B u 27 B (MmakcumanbHoe 3Hauenue 15 B u 30 B
COOTBETCTBEHHO). DTU HAINPSKEHUSI HEOOXOAUMBI JIJIs1 TOKONPUEMHHUKOB Ha 12 B u
27 B (aBuallMOHHBIE IBUTATEIH U alllaparypa).

Bropuunas oOGmoTka Tpancopmaropa T3 HamoTaHa B JBa MPOBOAA
(Oucunsgpuo) u KoMMmyTHpyeTrcs TymOinepoMm SAS8, Tak 4To B MOJOXKEHUH |
OOMOTKHM BKJIIOYAIOTCA MapajiieJbHO, a B mosioxkeHuu Il - mociegoBaTesbHO.
OOpatuM Balle BHUMAHUE, YTO MAKCUMAaJIbHOE BBIXOJHOE HAIPSKEHUE
aBToTpancopmaropa cocrasisier 250 B, mostomy mnepBuuHas oobmotka T3
J0JKHA ObITh paccuuTaHa He Ha 220 B, a na 250 B, to ectb Ha 30 B Gosnbie.

Ecnu ucnons3yercst roToBblil Tpancdopmatop T3 (ero mepBuuHas 0OMOTKA),
TO HEOOXOJAUMO JIMOO JOMOTaTh JIONOJIHUTENIbHBIE BUTKM Ha 30 B, mambo
OTPaHUYHThH YTOJI TOBOPOTA PETYJIUPYIONIEH pydKH aBTOTpaHchopmaTopa.

3amMeTUM TaKXke, 4YTO HaJdudyhe B cXeme CuioBoro TpaHchopmaropa T3
00s3aTeNIbHO, TaK KaK OHO 00eCIeurBaeT:

* TaJIbBAaHWYECKYIO PA3BA3Ky MEXKy NEPBUYHBIM (OIMACHBIM ISl )KM3HN)
Hanpsbkenrem 220...250 B u BTOpudHbIM (HU3KOBOJBTHBIM);

* YBEIMYEHUE CHJIbl  BBIXOJHOIO TOKa (BeAb TOK  HalIEro
aBToTpaHcopMaropa He JOKEH NpeBbImaTh 2 A HE3aBUCUMO OT
3HAYEHHUs €ro BBIXOJHOIO HampsbkeHus). 3aech ke npu U = 15 B u
COOTBETCTBYIOIIEH MoOIIHOCTA T3 BBIXOAHOW TOK OyAeT paBeH:
I=P/U=500/15=334

C TpexmomocHOoro TyMOiepa SA8 HampspKeHHE TMOCTYMAaeT Ha MOCTOBOU
BeipssMuTenb VD1 - VD4 n nanee uepes amnepmetp PA - Ha xknemmsel 12 B u 27
B, kotopele Takxke KOMMyTupyroTcs TymoOinepom SAS8. Hanpsoxkenne 12 B
HEOOXOAMMO JUIsl MUTaHUS aBTOMOOWJIBHBIX TOKOINPHUEMHHUKOB (aKKyMYJIATOPA,
MEPEHOCKH, IBUTaTeNIel BCIIOMOIaTelIbHBIX MEXaHU3MOB, KpOME cTapTepa, u T.1.),
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HanpsokeHue 27 B TpeOyercss 18 TOKONPUEMHUKOB, MNpPEAHA3HAYCHHBIX IS
IIPUMEHEHUSI B aBUAllMM, a TAaKXKE 1 OJHOBPEMEHHOW 3apslku JBYX
aBTOMOOWJIBHBIX ~ aKKyMyJsTOpoB.  EcTecTBEHHO, 4YTO TOK  HCTOYHHKA
HarnpsbkeHueM 27 B B 1Ba pa3a MeHbIIe TOKa HICTOYHHKA HanpsbkeHueM 12 B.

Cxema, mpH KOTOpPOW BO3MOYKHO COBMECTHOE MCIOJB30BAHUE CHIIOBOTO
tpanchopmaropa T1 kak st 3apsiIHOTO yCTPOMCTBA, TaK W JUIsl OCBEIIEHUS
nmojBayia, Toka3aHa Ha pwuc. 2. llepBuunas oOMoTka TpaHchopmaropa T1
MoJIKJItoueHa K BbiBojaM 11 u 12, xak u B cxeme Ha puc. 1, BropuuHas 0OMOTKa - K
BeIBOJAaM 19 m 23 coenmHeHa g ocBemleHus nonaBaia. OIHAKO BTOpPUYHAA
obmotka Tpancopmaropa T1 umeer BbIBOA 24 B CpelHEH TOUKE, YTO MO3BOJISET
NoJy4aTh noctosHHoe HamnpspkeHue 0...15 B mo cxeme co cpegHeid TOUKoM, Koraa
Kaxaas noisyoomotka (18 B) Bropuunoit oOMoTku Tpanchopmaropa T1 paboraer
B TCUCHHUE MOJyNEepPHo/ia Ha TTOJIOBUHHOM HANPSHKEHUU 3TOW BTOPUYHOM OOMOTKH.
Harpy3ky nmoakitodaroT K kieMmam 24 u 26 (cM. puc. 2). B nByxmnonayneproiHoM
BBINIpsIMUTEINIE paboTatoT TUpUCTOpbl VS1 1 VS2, kaxkplii B CBOM MOTyHIEPHO/I.

Cxema ympaBieHHS THPUCTOPaAMH TOCTPOEHA HAa OCHOBE JIByX0a30BOTO
muona VT um Bkitouaetr B ceOst momumo JByx0a3zoBoro quoaa VT auonst VD3 u
VD4, pesuctopsl R1 - RS, konaencarop C.

11 12
A9 23
T1

. e ———
Cnysan 1 + 24 | + -

Cn}rwalﬁE -+ - + ]

i VD1 *V
VD3 U%Di 02 |

V51
Ky202

Puc. 2. Cxema ocBenieHus 1noJsajia COBMECTHO C 3apsAHBIM YCTPOUCTBOM

Beinpsamiiennoe nuogamu VD3 u VD4 (puc.3, a) HanpspkKeHUE MOCTyHaeT
yepe3 pe3uctopel R2 w R3 Ha mnuranue cXxembl YNOpaBICHUS U 3apsiKaer
koHseHcarop C (puc.3, 0) Ha MyTH K KJIeMMaM Harpy3ku (KjieMmbl 24 u 26) TOK
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MPOXOJUT U3MEPUTENBHYIO Lenb PA - rm1. Kak toneko koHpencatop C 3apsauTcs
70 mopora cpabaTeiBaHusi AByxOa3oBoro auona VT, mociaegHuil oTnupaeTcs U
koHaeHcarop C paspsikaercss 4epe3 HU3KOOMHYIO Lenb Ha Bbixoabl VSI u VS2,
OJIHAKO BKJIIOYAETCA TOT THUPHUCTOP, HA KOTOPOM aAHOJHOE HAaIpsHKEHUE
HOJIOKUTEIIBHOE.

Ha cxeme, npuBeaeHHo#l Ha puc. 2, 3to tupuctop VCI (cayuyaii 1). Takum
oOpasom, THpUcTOp VS1 OTKpBIBaeTCs W MPOIMYCKAET OCTAaTKU IOJIYBOJHbI
CUHYCOUJAIBHOrO HampsbkeHus ¢ Tpancopmaropa T1 Ha Harpysky (puc.3, B).
IIpu manom R2 (OeryHOk pe3ucTropa BHHU3Y) IOJYBOJHA MPOIYCKAETCS MOYTH
MOJIHOCTBIO, YTO COOTBETCTBYET MAaKCUMaJIbHOMY BBIXOJHOMY HampsbkeHuto. [lpu
OoonpmioM R2 (TO ecTh OeryHOK BBEpXy) Ha BBIXOJAE CO3/Aa€TCS HyJIEBOE
HaIpsHKeHHe.

Ua(VD3,VD4)

1 2

B t

Puc. 3. lnarpamMmmbl paboThI 3apsITHOTO YCTPOUCTBA

C OTKpBITHEM THUPUCTOPA HAIPSHKEHHE CO CXEMbl YIpaBJICHUS CHUMAETCH,
TaK KaK OHO IIEJIMKOM TepeaaeTcss B Harpy3ky (0oJjiee HM3KOOMHYIO, YEM LEIb
ynpasienus). [lo oxoH4YaHuM modymepuofa W C HAYajloOM  CJEIYIOLIEro
MOJIyNIEPHOJIa CHHYCOUIAJILHOTO HANPsHKEHUS (3TOT ciydail 2 Ha puc. 2) TUPUCTOP
VSI1 3akpsiBaeTcsi, a TUPUCTOP VS2 TOTOBHUTCS K OTKPBITUIO OT YIPABIISIIOLIETO
MMITYJIbCA TIPU JTOCTUKEHUU MMOPOTOBOr0 HampshkeHus: Ha koHaeHcarope C. Jlanee
IIPOLIECC TOBTOPSIETCS.
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[Ipu cweme HampsokeHus ¢ kiemMM 24 w26, ynaercs HOJIyYUThb
MaKCHUMAJIbHBIA TOK, TaK KaK CUJIOBbIe 0OMOTKH 19 -24 u 24 - 23 tpancdopmaTopa
T1 paboraroT moouyepeHO B TEUEHUU OJHOTO MOITYIEPUOA.

MeHbInii B Ba pa3a TOK MOXHO IOJIy4YaTh Ha KiemMmax 25 u 26, ogHaKo
MaKCUMaJIbHOE HaIpsiKEHHUE Ha BbIXoJie OyaeT BaBoe Oombine. B sTom cimydae
HMCTOYHUK pabOTaeT Mo CXeMe MOCTOBOIO BhIIpsMHUTeNs: auoasl VD1 u VD2, a
takke TupucTopbl VS1 u VS2 00pa3yroT MOCTOBYIO CXEMY.

Takum 00pa3om, cxema Mo3BOJISIET MOJTYUYUTh JIBa PETYIUPYEMBIX BBIXOIHBIX
HanpspkeHust Ul = 0...15 B, U2 = 0...30 B u nepemenHoe HanpsbkeHue 36 B mis
OCBEIIeHMS NoABANIbHBIX TTomerieHnit. Oomotka JIATPa ucnonb3yercst B kauecTBe
NEPBUYHON OOMOTKH.

Tparchopmarop T1 m3roromieH Ha ocHOBe BbimeynoMsayToro JIATPa nHa
Tok 10 2A. Peryastop - OeryHok y Hero JukBuaupyror. OOmotky JIATPa
BKI0UalOT B ceTh 220 B Ha ximemmbl 0 u 250 B (3TO mo3BossieT 3HAYUTEIBHO
COKpAaTHTh TOK XOJOCTOI'O XO0Ja TpaHc(opmaTopa B pe3yJibTaTe€ MOHUKEHHOTO
3Ha4YeHUs MHAYKIMU). [lanee Ha mepBUUHYIO OOMOTKY, 00ECIIEUMB €€ W3OJIAIIHIO,
HaMaThIBAIOT BTOPUYHYID OOMOTKY aJIOMUHHUEBBIM WM MEAHBIM MPOBOJOM
ceueHrneM 9 MM (mmHa 4,5x2 MM) B OyMaKHOM WM CTEKISTHHOM H3OJISIUU.
Bropuunas oOMoTka coctout u3 80 BUTKOB C BBIBOJIOM B cpenHel Touke. Cxema
cTabWiIbHO pabOTaeT (TONBKO MPHU MOAKIIOYECHUU HATPY3KH, IIOHATHO) BO BCEX JUa

Ha ocnose JIATPa "Bempsimurens” Ha 0...15 B mo3BoiseT noay4uTs TOK 10
35 A, a "empamurens” Ha 0...30 B - Toxk mo 15 A, 4TO MO3BOJIAET 3apsKaTh
ABTOMOOUJIbHBIE AKKYMYJISITOPBI Pa3IUYHBIX €MKOCTEl. 3HaueHHe MEePEMEHHOIO
TOKa Ha BTOPUYHOU 0OMOTKe TpaHncpopmaropa T1 (cm. puc. 2) 12...15 A, Tak 4yTo
TpaHchopMaTop MO3BOJUT YCTAaHOBUTH B rapaxe (kiemmbl 19 u 23) nsarp 36-
BOJIBTOBBIX 100-BaTTHBIX JIaMII.

Bo3moxHO ~ ucmosnb3oBaHue — TpaHcpopmatopa M BBIIPSIMHUTENS
OJIHOBPEMEHHO, OJHAKO MpU 3TOM 0OIIas Harpyska He JoJpkHa mnpesbimath 500
Br. B 00meM 3TUM HMCTOYHMKOM MOXHO MOJB30BATHCS JUISI CAMBIX Pa3IMYHBIX
ueneil. KOHCTpyKTHBHO BBINPSMUTENb BBIIIOJIHEH B OOLIEM CHJIOBOM MLIKaQy.
TupucTopsl M CHJIOBBIE JIHOIBI PACIHOJNOKEHBI HAa JBYX JIOPAJTIOMUHUEBBIX
panuaropax pazmepom 200x100x10 mm.

B cxeme puc. | moMuMO yKa3aHHBIX BBIIIE€ WU3AEIUNA NPUMEHEHBI CUETUHK
onunodazuseiii 6piToBOM CO (Ha Tok 17...34 A), Tpexdasnbiii aBromat tuna AE Ha
25 A. Ha BbicOKOM HampspKeHHH ycTaHoBIeHbI TymOmnepa (SA1, SA2, SA3 u SA4)
tuna TB-1-2 (OByXHOJIOCHBIE), B LEMAX HU3KOrO HANPSHDKEHUS HPUMEHEHBI
onHoMoI0CHbIe TymOepsl (SAS, SA6 u SA7) tuna TB-1. TymoOnep SAS, uepe3
KoTopeiii mpoTekaer Tok a0 30 A, tuma 3IIIT-15K wam 3IIIH45 (u3
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aBUaIlMOHHOTO oOopyaoBanus). Tpancpopmarop T1 Ttuna OCM-3 (ThC-2)
MontHocThio 250 BT, T3 -momuocTthio 400...630 BT, quoaslt VD1 - VD4 Ttuna
J215, 1242 na tok no 10 A u Ha obOpatHoe HampsbkeHue He meHee 50 B. B
KaueCTBE  HU3MEPHUTENBHBIX  MPUOOPOB  MOXKHO  MCIIOJIB30BaTh  JIIOOBIE
MUWUTHAMIIEPMETPBHl C COOTBETCTBYIOIIUM IOJ00POM IMIYHTOB W JOOABOYHBIX
COMPOTUBJICHUH (CaMOJIEIbHBIX).

B cxeme puc. 2 npu orcyrctBuun JIATPa MOXHO HCHONB30BaTh
tpanchopmarop OCM-3 momraocThio 400...630 BT, muonmbr Te xe, TUPHUCTOPHI
K¥Y202. Huoast VD3 u VD4 - mro6sie cnaboTounbie auoabl tuma K. OcTtanbHbie
HOMUHAJIBI YKa3aHbI HA CXEME.

Ucrounuk: http://homemade-product.ru/

Tpu ¢assl - 3T0 HEe TAK-TO MPOCTO

OnHOMY TMOMYJNAPHOMY  SKypHAITy
3aJjald  BONPOC: KAk HAWTH  KOHIIBI
00OMOTOK y TpexdazHoro
DIIEKTPOABHUrATENsl, €CIIM OWPKM Ha HHX
MOTEPSUINCH?

B  orBere, 1aKOHWYHOM, HO
HEBEPHOM, TIPEIIarajoch  OINpPEICIUTh
0oOMOTKHM C MoMoIIpl0 Tectepa. Ha camom
Jiesie  OCYIIECTBUTh 3TO y TpexdazHoro
3JIEKTPOJIBUTATEN HE TaK-TO MPOCTO.

[Tonpobyem pa3oOpaTbes, Kak 3To caenatb. OOMOTKM Ha cTaTtope
ACMHXPOHHOTO TpeX(a3HOro SJIEKTPOJBUraTeis pa3MelieHbl B OINpeeIeHHON
MOCJIEAOBATEILHOCTH M TOAKIIOYEHBI K KJI€MMaM Ha COCAMHUTEIBHOM IIUTKE
cieayrommuM oobpazom (puc. 1). Kmemmsr ¢ o6osnauenusimu Cl, C2 u C3
OTHOCSTCS K HauajgaM Tpex (a3HbIX 0OMOTOK, a ¢ o6o3HaueHussMu C4, C5 u C6 - k
KOHIIaM 3TuX oOMoTok. Hanpspkenue nogaercs Ha kinemMmbl Cl, C2 u C3.
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Puc. 1. Cxema coeamHeHU 0OMOTOK aCHHXPOHHOTO Tpex(ha3zHOTro
AIIEKTPOJIBUTATENSI IEPEMEHHOTO TOKA

Eciun 3amkHyTh Mexay coboit kimemmbl C6, C4 u C5, TO 0OMOTKH
AJIEKTpOABUTATENS OyAYT BKIFOUEHBI IO cXxeme "3Be3na" (puc. 2), a eCiii 3aMKHYTh
nonapHo kiemmbl Cl u C6, C2 u C4 u C3 u C5 - 1o no cxeme "TpeyrojipHuk"

(puc. 3).

ceme ~
L
f )
C2
ca A~ C5
Cé
C1 -
ceme ~
L
[ ]

ob ay o

ce? C-i?‘ {35?
Puc. 2. Cxema coeluHEHUN 0OMOTOK aCHHXPOHHOTO TpeX(a3HOro
3JIEKTpOABUTATENA B "'3B€31Yy"
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Puc. 3. Cxema coeuHeHut 0OMOTOK aCHHXPOHHOTO Tpex(ha3HOro
AJIEKTpOJIBUTATENA "TpEeyroibHUK"

[Tpu sTOM coBepiieHHO HeOe3pa3IMUHO, KaKue BBIBOJBI COSAUHEHBI IPYT C
JAPYroM, XOTsl camo mo cebe moHsTue "Hadano" oOMOTKM U ee "KOHell' BechMma
oTHOCUTENBHO. [1oaTOMYy TpOCTO "NIPO3BOHUTH" OOMOTKM U HATH, KaKUE MPOBOJIA

OTHOCSITCSL K KaxJoW U3 OOMOTOK, - Majo, HYXHO €Ile HaThu ux "Hadana" u
"KOHIIBI".

[Ipenmnonoxum, Mbl YCTAaHOBHIIM BBIBOJBI TPEX OOMOTOK M 0003HAUMIIN UX
oykBamu A-B, C-D u E-F, HO He 3HaeM, Kakue 13 BBIBOJOB SABIISIOTCS "HayaaoMm"
00MoTOK (puc. 4). CoeIMHUM BBIBOJIBI TaK, KaK IMOKa3aHO HA PUC. 5, BKIIOYUB
o0MoTKH 1o cxeme "3Be3na". [Ipu 3ToM BO3MOXKHBI J]Ba BapUaHTa: MO0 BaM
MOBE3ET U BCE TPU OOMOTKU OyAYyT BKIFOUEHBI PABWIHHO, TUOO OJIHA U3 0OMOTOK
OKa)KETCSl BKIIFOUEHHON HA00OPOT (MMEHHO ATOT BapUaHT MOKa3aH Ha puC. S).
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A C E

B D F
Puc. 4. [Ipo3BanrBaeM 0OMOTKH JIBHTaTe/Is U IIPUCBAaUBAEM BBIBOJAM
COOTBETCTBYIOIIME 0003HAYCHUS

Puc. 5. Bo3MoxHBIN BapuaHT IPOU3BOJIBHOTO COSTMHEHHUS OOMOTOK

Tenmepp nomanuMm HanpsDKEHWE HA BBIBOABI: a HMEHHO, Ha KOHIBI,
o0o3HaueHnble OykBamu A, C wu F. [IlogaBarb HampsikeHUE HYKHO
KPaTKOBPEMEHHO, BE/lb, €CJIM Mbl BKIIIOUMIIM OOMOTKH TaK, Kak IMOKa3aHO Ha pUC.
5, aJeKTpoJBUTATENb, CKOPEE BCEro, MPOCTO HE 3aIlyCTUTCA U €ro moTpedyeTcs
OBICTPO OTKJIHOYHUTH OT ceTH. OJHAKO HEKOTOpble THIMbl 3JEKTPOJBUTATENEH
HAUYMHAIOT BpaLaThCs Jake MPU TAKOM HENPaBUWJIBHOM BKJIIOYEHHU OOMOTOK,
OJIHAKO [BUIaTelIb HE PA3BMBACT PACUYETHYIO MOIIHOCTH U €r0 JIErKO B JTOM
ClIy4ae OCTaHOBMTb 3a BaJl.

Ha crnemnyromiem srare HaUX UCTBITAHUN OTKIFOUMM CETEBOE HAIPSKECHUE
M TIOMEHSEeM MECTaMU BBIBOJIbI 000K 0oOMoOTKH, Hampumep A-B (cm. puc. 5).
Bo03MOKHO, 9TO BBI yrajaere, 1 Bce OOMOTKH BKJIFOUCHBI TIPABHIIBHO - JIBUTATEITh
Oyner paborath HOpManbHO. HO BO3MOXKEH BapWaHT, YTO U TIOCJIE ITOTO
NIEPEKIIFOUEHUST HUYETO HEe U3MEHHUTCS, TO €CTh OMSITh MPABUIBLHO OYIyT BKIFOUCHBI
TOJIBKO JB€ 00MOTKH. Torja BepHeM KOHIIBI 0OMOTKM A-B Ha mpexHHe Mecta u
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MIOMEHSIEM BBIBOJBI Ha Jpyroi ooOMotke, Hanpumep C-D. Ecniu u B 3TOM ciiyuae
HUYErO0 HE TMOJYUYUTCS,, BOCCTAHOBUM INpexkHee mnojkioueHue oomorku C-D u
MMOMEHSIEM MECTaMU BBIBOJIbI TTOCIEAHEN U3 00MOTOK, TO ecTh F-E. BoT Teneps Bce
Tpu OOMOTKM OyAyT BKJIIOYEHBI MpaBwibHO. Kak yke TroBOpPWIOCH, BIIOJIHE
BEpPOSITHO, BaM IIOBE3€T Cpa3y, U Bbl C MEPBON MOMBITKHA BKIIOYUTE OOMOTKHU
npaBwibHO. UTO ke, mpekpacHo. OJgHAKO BCE-TaKuM MPOBEPHTE MPABUILHOCTD
BKJIFOUEHHUS JBUTATENIS MEPEKIIIOYCHUEM OJHOM M3 00MOTOK. UTO B ATOM Cllyuae
IIPOU30M/IET, BbI JIETKO JI0TaJla€TECh CaMU.

Janee ciexyer 0003HaYUTh KOHIBI OOMOTOK B COOTBETCTBHH C MPUHSATHIMU
HOpMaMH. TeM KOHLAM, KOTOpble ObUIM MOAKIIOYEHbl K CETH, NPUCBOWTE
ob6o3nauenust C1 (apyroit konen »toit ooMoTku - C4), C2 (apyroit konern - C5) u
C3 (mpyroit koner - C6), moclie 4ero 3aKpenuTe UX Ha KJIeMMaxX COSTUHUTEIIBHOTO
IIMTKA B COOTBETCTBUHU C pucC. 1.

A Teneps HeOOIbIIas HHGOPMAIIHS JIs1 TOBBIIICHUS 3Py TUITHH.

TpexdasHple  BIEKTPOJBHUraTedM  BBIMYCKAIOTCA  HA  pas3lInyHbIE
HOMUHAJIBHBIE HANpsDKEHUs, B 4YacTHOCTM Ha HanpspkeHus 220 m 380 B.
HomuHanbHbIM  HampspkeHHEM  Tpex(a3HOro 3IJIEKTPOJBUIaTeNiss Ha3bIBAeTCs
HarpsbkeHue Ha (aszHoi oomMoTke, To ecTh Ha KiieMMmax C1-C4 unu C2-C4 unu C3-
C6. Huornpa HOMHUHAIBHOE HAMpsDKEHUE TPeX(PazHOTro AIEKTPOJBUraTENs
Ha3bIBalOT (ha3HBIM HANPSKEHUEM SJIEKTPOABUTATENS.

B otnuuwme ot sToro Hanpsbkenue Ha 3axumax Cl, C2 u C3 (1o oTHOLIEHHUIO
APYT K JIpYTy) Ha3bIBAECTCS JTMHEHHBIM ISl IBUratTeis (sl 3JEKTPUYECKON CEeTH -
3TO (pazHOE HANPSIKEHHE).

3HadeHust (pazHOTO M JIMHEWHOTO HAIPSKEHUUW JBUTATENST COBMAJAIOT MPH
BKJIFOYCHUH OOMOTOK D3JIEKTPOJBHUTATENsl "TPEyrojJbHUKOM", a MPU COEIUHEHUU
oOMOTOK B "3Be3qy" IJMHEWHOE HampspkeHue Oombine (pa3HOro B KOpEHb
KBaJIpaTHBIN U3 3 pas.

Ecim HoMuHabHOE HampspkeHue »siekrpoasurarens 220 B, 1o npu
JUHEWHOM HarpsbkeHn B cetu 380 B oOMOTKM HY»HO cOeuHATH B "3Be3dy", a
npu JUHEHHOM HampsbkeHMM B ceTd 220 B OoOMOTKM NpuUIETCS COEOUHSATH B
"tpeyronbHukK". MIHOTAa HA TaONMUYKe AJIEKTPOJBUTATENS €CTh yKa3aHUE Ha 3TO -
Haanuck 220/380 B u "A/A". Cmbicn 3T0oro 0003HaU€HUS paciu(pPOBLIBACTCS
cienyrommM  obpazoM:  (aszHoe  HampsbDKeHHe IS OOMOTOK — JaHHOTO
aneKkTpoaBuraTens coctapisieT 220 B, 4ro peanusyeTcs mpy BKIOUYEHUH OOMOTOK
"TpeyroapHUKOM", a I HMCIOJIb30BAHMSI 3TOTO JJIEKTPOJABUTATENS B CETU C
HanpspkenrueM 380 B oOMoTku TpedyeTcst coenuHsATh B "3Be31y".
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COOTBETCTBEHHO, €CIIM HOMWHAJIBHOE HAINpsKEHUE neKTpoasurarens 380
B, To mpu nuHeliHOM HanpsbkeHuH B ceTd 380 B OOMOTKM COEIMHSIIOT B
"TpeyrojbHUK", a COEAMHUB OOMOTKH B '"3Be31y", €ro MOXHO BKJIIOYHUTH B
Tpexda3Hylo ceTb ¢ JUHEWHBIM HamnpsbkeHueM 660 B. Bxiowyats Takoi
AJIEKTPOJBUTATENb B CETh C JIMHEWHBIM HampsikeHueM 220 B GeccMBbICIIEHHO - OH
paboTaTh HE CMOJKET.

Hcrounuk: http://homemade-product.ru/

IHoae3Hble CCHLIIKH:

nﬁﬂf\i

NuTepHer-)KypHaa diaekrpuk. Uago
— HECKYYHBIH CalT 1JI5 JJIEKTPUKOB M COYYBCTBYIOLIMX
http://electrik.info/

Ha caiite: 0030pbl MHTEPECHBIX AIEKTPOTEXHHUYECKUX HOBUHOK,
YPOKH M COBETHl OT NPOQPECCHOHAIBHBIX AJIEKTPUKOB, TOHKOCTU U
CEKpEThl, MHTEpPECHbIC (AKThl U3 MHUpaA BJICKTPOTEXHUKH U MHOr0€
Ipyroe.

I kosa Jis 3JIeKTpUKA
http://electricalschool.info/

OOpa3oBaTeibHBIM  CAaWT MO  DJIEKTPOTEXHUKE. YCTPOMCTBO,
MPOCKTUPOBAHUE, MOHTAX, HAJAJKa, JKCIUTyaralydss ©W  PEMOHT
AIEKTPOOOOPYI0BAHKS.
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JBaKyalus B IPABUJIBHOM CBeTe

I'enepanvuutit oupexmop 000 "Benvtii ceem 2000" I'oprowun Cepezeit
HOpyvesuu

OmgHo #3 BaXHBIX MECT B CHCTeMax o0OecmedueHus Oe30macHOM
KHU3HEACSITCILHOCTH YEJIOBEKA 3aHUMAET aBapUHOE OCBEIICHHE.

[IponomxkurenbHOE  BpeMs B
Poccun He mpupgaBaiimi  0co0Oro
3Ha4YE€HUS JaHHOMY Borpocy. OqHako B
MOoCJeAHUE TOJbl CUTyallMs Hadala
MEHSTBHCS B CBS3U C IMPUHATHEM HOBBIX
HOPMATUBHBIX JIOKYMEHTOB,
MpUOMIDKAIONIUX — HAIly CTpaHy K
€BPOIECHCKUM CTaHJapTaM, a TaKke C
YYaCTUBIIUMUCS TEPPOPUCTUUECKUMHU
aKTamu, MoXKapaMd U TEXHOTE€HHBIMU
aBapusIMHU.

ABapuiiHOE OCBEIIEHHE BKJIIOYACTCS MPH MOBPEXKIACHUH CUCTEMbI pabovero
MUTaHUS U TIPEeHA3HAYEHO /JIs 00eCreYeHHs dBAKyaluu J0Jed MPU OTKIIOUYEHUN
HSHEProCHAOXKEHMsS, KOTOPOE MOXKET MPOU3OUTH TMpU TMOXKApe WU JH0OoH
TEXHOT€HHOMN aBapuH.

ABapwuiitHoe ocBelleHHe OBIBACT JIBYX THIIOB: YBAKyaI[MOHHOE W OCBEIICHHE
6e3omacHoctu. OcBenieHne O€30MacHOCTH TO3BOJISIET HE TOJBKO IPOBECTH
ABAKyaIlio, HO ¥ 00ECTICUNTh 3aBEPIICHUE TEXHOJIOTHUECKUX MPOIIECCOB, KOTOPHIS
HEBO3MOXXHO TIpepBaTh MTHOBeHHO. OHO HEOOXOJAMMO W Ha TeX OOBCKTaX,
KOTOpBIC HENB3s OCTaBIATH 0€3 3JCKTPOIHEPTHH JUIMTEIHLHOE BpeMs (OIacHbIC
MIPOU3BOJICTBA, OOJBHUIIBI, a3POIMOPTHI, JIETCKUE M COLMAIbHBIC YUPEIKICHHS).
ABapuiiHOe OCBeIlleHHE JAO0KHO pabotatb OoT 1 g0 3 4. B 3aBUCHUMOCTH OT
KaTEerOpHH 31aHHUI.

B HacTosAmmi MOMEHT NOPSAOK OCHAIIECHUS 3JaHU CUCTEMAMHU aBAPUHUHOTO
ocBelieHua pernameHtupyetr DenepanbHbii 3akoH No 123 «Texnuueckuid
perjiaMeHT o TpeOoBaHUsIX MoKapHOU Oe3oracHocTu», cBoabl npasui CII 31-110-
2003 «IIpoekTrpoBaHHE U MOHTaX SJEKTPOYCTAHOBOK KHIIBIX UM OOIIECTBEHHBIX
3manuity, CIT 3.13130.2009 «Cucremsbl NpPOTUBONOXKAPHON 3amuThl. CucTeMa
OTIOBEIICHUS W YIPaBIEHUS DBaKyalued Irojaed mnpu mnoxkape. TpeOGoBanus
no>kapHoi Oe3omacHocty», [IVD-7 «llpaBuna ycTpoilcTBa 37€KTPOYCTaHOBOK,
CHUII23.05-95 «EctecTtBenHoe u uckycctBeHHOe ocBemienue», [OCT P MOK
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605981-1-2003  «OcBetutenbuble  npubopsl. Yacte 2-22. CneuunanbHble
TpeboBanus. CBETUIBHUKHU ISl aBAPUITHOTO OCBEILICHUSD.

Hns BeicotHbix 3manuii OI'Y BHUUIIO MUYC Poccum paszpabortan
CHeIMabHBIE PEKOMEHJAIMK 10 OOeCHeYeHHuI0 TMOoKapHOW 0e30macHOCTH
MHOTO(YHKIIMOHAIBHBIX ~BBICOTHBIX 3AaHmil. K coxaneHuto, Becb HaOoOp
JOKYMEHTOB HE pAacKpbIBaeT B TOJHOW Mepe TpeOoBaHUS K aBapuHHOMY
OCBEIICHHIO U oTcTaeT oT eBporerickux HopM (EN 1838 u EN 60598-2-22). Kpome
TOTO, KaXJIbIH OT-ACNIbHBIA TOKYMEHT PETJaMEHTUPYET TOJIbKO Y3KHUE TpeOOBaHUS
M0 CHCTEMaM aBapUITHOTO OCBEIICHHUS.

Takoif HabOp HOPMATUBHBIX JOKYMEHTOB BBI3bIBAET CEPbE3HBIE TPYIHOCTH Y
BCEX YYAaCTHHKOB TNPOILECCA: MPOEKTUPOBIIUKOB, CTPOUTENEH, HAA3O0PHBIX,
AKCIUTyaTUPYIOIIMX M MOHTAXKHBIX OpraHHU3alMi, a TaKke y NPOU3BOAUTEICH
000pyI0BaHUs ISl CACTEM aBapUHHOTO ocBeuleHus. Tem 0ojee 4To BO3MOKHOCTH
BBIITYCKaEMOI0 O00OpPY/IOBaHMSI, OCHOBAHHOTO HA COBPEMEHHBIX TEXHOJOTHSIX,
CEPBhE3HO MPEBOCXOMIT TPEOOBAHUS CYIIECTBYIOIIMX HOPMATUBHBIX JIOKYMEHTOB,
HallpuMep, B YacTH AaBTOHOMHBIX WCTOYHHUKOB IHUTAHUS C LEHTPAJIbHOU
aKKyMYJISITOpHOU OaTapeeit s aBapuitHoro ocenienus (EN50171).

B cBsa3u ¢ atum kommanueint «benbiii ceer 2000» OBLIO MHUIIMMPOBAHO
CO37aHME HOBOTO CTaHJApTa, U CHCIUAIUCTHl KOMIIAHWHM BOILIM B TPYIITY
pa3pabOTUMKOB COBMECTHO CO cHeruaiuctaMd MOCKOBCKOTO  HMHCTUTYTa
ANEKTPOOE30macHOCTH 1 dHeprocoepexkenus (M) u Beepoccuiickoro HayuHo-
UCCIIEIOBATENIbCKOTO ~ WHCTUTYTa  CTaHAApTU3allMd W CcepTUPUKAIUU B
MammHocTpoeHun (BHUMHMAI). B pesynbrare 061 co3gan HoBbld ['OCT P
50571.29-2009 «Onextpuueckue ycTaHoBkW 3aaHui. Yacte 5-55. Bwibop u
MOHTaX 3J1eKTpooOopyaoBaHus. [Ipouee obopyaoBaHue».

OCHOBHBIM OTIIMYMEM HTOTO JOKYMEHTA SIBJISETCS TO, YTO OH aKKyMYJIUPYET
u Ooyiee JETalbHO pACKpbIBaeT TPeOOBaHUS K DIEKTPOTEXHUUYECKOH YacTH
YCTaHOBOK aBapUUHOTO OCBEIICHHUS, B TOM 4HCIIe U TpeOOBaHUs K 000pYyA0BaHUIO
aBapUIHOTO OCBELIEHUS. A HMEHHO K MCTOYHHMKAM D3JIEKTPOCHAOXKEHUs s
ABAPHUUMHOIO OCBEIEHUSA KAaK TEHEPATOPHOTO, TaK M AKKYMYJATOPHOIO THIIA,
CBETOBBIM MpHOOpaM, TpeOOBaHUS K LIETSM MUTAHUS U 3aIIUTHBIM YCTPOHCTBaM.
BrnepBbie ObUIO BBEAEHO MOHSATHE «UEHTPAJIbHAS aKKyMYJATOPHAs YCTAaHOBKa» U
ONMKCAaHbl CPEJICTBA W METOJbl MPOBEACHUS O0A3aTENbHBIX MEPUOIUYECKHUX
WCIIBITAHUN U IIPOBEPOK.

['OCT 6onee neTaqbHO ONMKUCHIBAET TPEOOBAHUS K UCTOYHUKAM MUTAHUS IS
aBapUMHOTO OCBEIICHUS M TIO3BOJISET HM30€XKaTh OIIMOKU HCIIOIb30BaHUS HE
COOTBETCTBYIOIINX TPEOOBAHUSIM MCTOUYHHMKOB aBapuitHoro nutanus. Kpome toro,
JIOKYMEHT PETJIaMEHTHUPYET KOJIMYECTBO CBETHUJILHUKOB HAa OJHOM IEMU MUTAHUS,
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3alIMIICHHBIX OJHUM ycTpoucTBoM 3amuThl. Omnako B ['OCT He Bouum
TpeOOBaHUSI K CBETOTEXHUUECKOIN YacTH aBApPUMHBIX CBETOBBIX YCTAHOBOK.

TpeboBaHus K CBETOTEXHMYECKMM TlapaMeTpaM aBapUHHOIO OCBEIICHUS
OynyT HamboJiee TIOJHO OMNKCaHbl B pa3pabaThbiBA€MOM B HACTOsSIIIEE BpeMs
roCyJapCTBEHHOM CBOJIE€ MpaBWJI MO MPOCKTUPOBAHUIO CHUCTEM aBAPUHHOTO
ocBeienus 3aanuit u coopyxenuit MCII 3.02-103, koropsliit OyaeT mpudInKeH K
EBponeinickum HOpMam.

B »stom CII Oymyr derko pacmucaHbl BCE TMapaMeTpbl aBapHUITHOTO
OCBCIlICHUA. BrepBple B  pPOCCHMCKMX HOPMax yKa3bIBa€TCsd  YpPOBEHB
OCBECILICHHOCTH, BPEMsI NEPEKIIOUYCHUS B ABAPUUHBIA PEKUM U JUIUTEIBHOCTH
paboThl HE TOJNBKO JIJIsi PA3IMYHBIX 30H U MOMEIICHUH, HO U TUIIOB 00BEKTOB. B
CBOJIE TIpaBWJI OyAYyT CBOM pa3fieibl /i aBapUIHOTO OCBEIICHUS B 3PEJIMIIHBIX
YUPEKICHUSIX U MECTaX COOpaHMil, Ha IPEANPUATUIAX OOIIECTBEHHOIO MUTAHMUS, B
TOPTOBBIX TOMEIICHUSX W CIIOPTUBHBIX COOPYKEHHSX, OacceiHaxX, TOCTUHMIIAX,
KUJIBIX JOMaX, B YUPEKICHUIX 3IPABOOXPAHECHUS U MEUIIMHCKUX TTIOMEIIICHUSAX, B
IIKOJaX W JOLIKOJIBHBIX YUPEKICHUIX, rapa)xax U KpbIThIX NapkuHrax. Koneuno
Ke, B IOKYMEHTe OyieT pa3ien « ABapuilHOE OCBEIICHHE BHICOTHBIX 3/IaHUID.

[Ipn opraHusanuMu aBapuMHOTIO OCBELIEHHWS B BBICOTHBIX 3JaHUAX
CYLIECTBYET HECKOJIbKO OCHOBHBIX 3aJad: TIOBBIIICHHbIE TpeOOBaHUA K
HAJIC)KHOCTU CUCTEMBI aBAPUMHOIO OCBEIIECHMS, BO3MOKXHOCTH €€ MHTETPAllMM B
CUCTEMBl HHXEHEPHOr0 OO0OpYIOBaHHS W YIPABICHUS 3JaHUEM, ONTUMU3ALMUSA
M3JEpKEK B Iporecce skcruryaranui. Co BCEMH dTHMM 3aJadyaMy ONTHMAJIBHO
CIIPABJISICTCS. CUCTEMA aBAPUMHOTO OCBEIIECHMS C LEHTPAJIbHOM aKKyMYJSITOPHOU
Oatapeeil.

Bricokass HajmeKHOCTh TakKOW CHUCTEMbl OOeCTedMBaeTCsl Kak HaJeKHOU
KOMIIOHEHTHOW 0a30#, Tak W HaluyueM (QYHKIUA aBTOMATHU3UPOBAHHOTO
NPOBEJICHUS 00s3aTeNIbHBIX UCTIBITAHUM U TecTupoBaHuil. [Ipu 3TOM Bce naHHBIE U
BO3HUKAIOIME OIMMOKN COXPAHSIOTCA B DJIEKTPOHHOM KypHaje B T€UCHHUE 2 JIET,
BKJIFOYasl JIaHHbIE MOHMUTOPUIA BCEX CBETWJIBHUKOB aBapUHWHOIO OCBEUICHHS,
MOJKJIFOUYCHHBIX K JJAHHOU CUCTEME.

JIOCTOMHCTBOM JTaHHOW CUCTEMBI SBJISIETCS W BO3MOKHOCTh €€ MHTErpaluu
Ha BEPXHEM YpPOBHE B OOIIyI0 CHCTEMY YIMPABJICHUS W JUCIETYEpU3AIUU
WHXKEHEPHBIM ~ 000pYyJOBaHUMEM 3JaHUs. A MUHUMM3AIMS U3JEPKEK MpHU
AKCILTyaTallii 00eCeYMBAETCs 32 CUET MCIOJb30BaHUs OaTtapei ¢ IeCATUIIETHUM
pecypcoM, NpPOBEJIEHUS pErVIAMEHTHBIX pPa0oT, BKJIOYas padOThl MO 3aMEHe
Oatapeil B OJTHOM MeCTe, a HE B KaXJIOM CBETWJIbHUKE, U IIEHTPATU30BAHHBIM
TECTUPOBAHUEM CaMUX CBETHJIBHUKOB, MHGOpPMAIMS O KOTOPOM BBIBOJAMUTCS HA
HEHTPAJIbHBIN TTyHKT.
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Bce 310 mo3BossieT OnepaTUBHO BECTM PEMOHTHBIE PAOOTHI TOJBKO Ha
BBIIICANINX M3 CTPOS CBETUJIbHUKAaX. [IpuMeHEeHHEe k€ B KayeCTBE HMCTOYHUKA
ABTOHOMHOI'O AJIEKTPONMUTAHUS aBapuiHOro ocpemieHnss UPS wnm au3enbHBIX
TE€HEePATOPOB MMEET PsJl CYIIECTBEHHBIX HEIOCTATKOB. [IpuMeHEeHHE B KadecTBe
UCTOYHUKOB Oecniepeboiinoro nutranus UPS —B03MO0XKHO, B HEKOTOPBIX CIydasXx,
OoJiee JeeBblil, HO MEHee Ha/IeKHbIN BapuaHT, a, UCXOJs U3 TPEOOBAHUI HOBOTO
I'OCT P 50571.29-2009 yacte 5-55, 6oabmuacTBo UPS Bo0OIIIEe HE NOAXOINUT IJIS
aBapUHOTO OCBEUIECHHUS. JTO CBA3aHO C TEM, YTO MJis 3alUThl HHBepTOpa B UPS
uMeeTcs Oaimac, KOTOPBIM TIpH TEperpy3kax WM KOPOTKOM 3aMBbIKaHUU
MEPEKITIOYAET BBIXOJHBIC IIEMM Ha BXOJHBIE, YTOOBI OTpaboTajia aBTOMATHKA
nutanusa camoro UPS. U eciu npu aBapUilHOM OTKJIKOYEHUU SJIEKTPOIHEPTUU B
LENsAX CBETOBBIX YyKa3aTeled M CBETWIBHUKOB, MOJAKIIOYEHHBIX K UPS,
MPOUCXOJIUT KOPOTKOE 3aMblKaHUE (HampuMmep, BO BpeMs IMoxapa), Oalmac
MEPEKITIOYUT BBIXOJHYIO HArpy3Ky Ha BXOJ, TZI€ HET MOJA4yu SJICKTponuTaHus. B
pe3yJIbTaTe OTKIKOYUTCS BCE aBAPUIMHOE OCBEILICHUE.

CucreMa aBapuUHHOIO OCBEUICHUS C IICHTPAJIbHOH aKKyMYJISTOPHOM
Oarapeeit paboTaer mo-apyromy. J{jist aBapuiiHOTO 3JIEKTPOIUTAHUS BCE CBETOBBIC
yKa3zarejan U CBETWIHHUKH, MUHYS JIOTIOJHUTEIBLHBIC YCTPONUCTBA AICKTPOHUKU U
WHBEPTOPA, MOAKIIOYAIOTCS Yepe3 MPEJOXPAHUTEIbHBIC YCTPOMCTBA HANPSAMYIO K
Oarapee, 6e3 Oaitnaca.

[Tpu KOPOTKOM 3aMBIKAHUH TIPOCTO OTPAOOTAIOT CUCTEMBI MPEIOXPAHUTEICH
B IIUTE aBapUMHOTO OCBEIICHUS, 53TO OOBIYHO WJIH pPa3MBIKATeIH, WIN
OOBIKHOBEHHBIE IJIABKUE BCTABKH. B 3TOM Clly4ae BBIKIIOUUTCS TOJIBKO Ta Tpymma
CBETWJILHUKOB, Ha KOTOPOH MPOM30ILIA MEeperpy3ka WId KOPOTKOE 3aMbIKaHUE.
Bce octanbhbie 1Ienu Oy 1yT Ipoa0KaTh padoTaTh.

[TpumeHeHne ke TU3eTbHBIX TeHEPATOPOB B Ka4eCTBE UCTOYHUKOB MUTAHUS
aBapHUIfTHOTO OCBEUICHUS HMMEET CIICAYIOIINE HEIOCTATKH: [UIUTEILHOE BpeMs
nepexo/a B aBapUIHBIN PEXUM, BEI3BAHHOE HEOOXOAMMBIM BPEMEHEM JJIS 3aITyCKa
muzensi. Kpome Toro, HeoO0xomumMo oOOpyaoBaTh B 3JaHUM  CHEIHAIBHOE
MOMEIICHHUE T0J] AU3ETb-TeHEPATOPHYIO YCTAHOBKY C BBICOKUMH TPEOOBAHHS TIO
MO’KapHO# 0€30MaCHOCTH.

Henocratkom sBnserca m orcyrcrBue y cxemM ¢ UPS wm nusensHbIMH
reHeparopaMy BO3MOXXHOCTH MOHHMTOPMHIA KaXXJ0r0 CBETOBOTrO mpubopa u
aBTOMATHU3allMM TPOBEICHUS UCIBITAHUNA U TECTUPOBAHUSA CUCTEMBI aBapUIHOTO
OCBCILICHHUS.

Hcrtounuk: http:// www.belysvet.ru/
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CBeT HageXKIbBI

Mup  COBpEMEHHOIO  4eJIOBEKa
HAChIIIEH  MHOXECTBOM  MEXaHHU3MOB,
JICITAFOIINX €ro KU3Hb KOM(GOPTHOM.

OIIHaKO TEXHOTE€HHOE HaIPABJICHUE
Pa3BUTHS LUBUIN3AIMU CTaBUT BO TJIaBY
yriia mpobiieMy TPUMEHEHHSI CHUCTEM
oOecrieueHus Oe3omacHoOu
KU3HEACATEILHOCTH uejoBeka. OmgHO U3
BAXHBIX MECT CpeId HHUX 3aHUMAET
aBapuiiHOoe ocBenleHue. O  Bompocax ——

OpraHM3alid CHUCTEM aBapUITHOTO OCBEIICHWS MbI MONPOCHIM paccKa3aTh
reHepanbHoro aupekropa OOO «benbiii ceer 2000» Cepres [oprommHa u
TEXHUYECKOr0 TUpEeKTOpa Komnanuu BsuecnaBa Enuceesa.

Yro Takoe «aBapuilHOe OCBeLEHHE» M KaKhe [JOKYMEHTbI
perjiaMeHTHPYIOT OCHALlCHHE 3AaHUI CMCTeMAaMU aBAPUIHHOI0 OCBelleHus1?

Cepeesa ['oprowun. ABapuiiHOE OCBEIICHUE BKJIIOYAETCS MPU MOBPEXKACHUU
CHUCTEeMbl MHUTAHUA paboyero W MpeaHa3HAYeHO Ui OOeCIeueHUsl HBaKyalluu
JIOJIE MpU OTKIIOUYEHUH IHEPTOCHAOKEHMS, KOTOPOE MOXKET MPOU30UTH MpH
noXkape WM Jito00i TEXHOTeHHOM aBapuu.

ABapuiiHOe OCBeEIlIeHHe ObIBAET JBYX THUIIOB: DBAKYAIIMOHHOE U OCBEIICHHE
6e3omacHoctu. OcBenieHne O€30MacHOCTH TO3BOJISIET HE TOJBKO IPOBECTH
HBAKYaIllIo0, HO U 00€CTIeYNTh 3aBEPIICHNE TEXHOIOTUUECKHUX MPOIIECCOB, KOTOPHIE
HEBO3MOXKHO TIpepBaTh MTHOBEHHO. OHO HEOOXOIMMO M Ha TeX OOBEKTax,
KOTOpBIE HENB3s OCTABJIATh O€3 AIEKTPOIHEPTUH JITUTEIbHOE BpeMs (OmacHbIe
MPOU3BOJICTBA, OOJBHUIIBI, a’POMOPTHI, NETCKUE W COIHANTBHBIC YUPEKICHHUS).
ABapuiiHoe OcCBelleHHEe JOJDKHO padoTaTh OT OJHOrO JO TpPEX YacoB B
3aBUCUMOCTH OT KaTeTOPUU 3/IaHMUS.

B HacTosAmmi MOMEHT NOPSAOK OCHAIIECHUS 3JaHU CUCTEMAMHU aBAPUHUHOTO
OCBellleHUs] perjJaMeHTupyer  (deaepanbublii 3akoH No 123 «TexHuueckuit
perjiaMeHT o TpeOoBaHUsIX MoKapHOU Oe3oracHocTu», cBoabl npasui CII 31-110-
2003 «IIpoexTupoBaHKEe U MOHTaX AJIEKTPOYCTAHOBOK KHWJIBIX M OOIIECTBEHHBIX
3manuity, CII 3.13130.2009 «Cuctemsl npoTUBONOXKapHOU 3ammThl. CHcTeMa
OTIOBEIICHUS W YIPaBIEHUS DBaKyalued Irojaed mnpu mnoxkape. TpeOGoBanus
no>kapHou Oe3omacHocTn», I[IYD-7 «llpaBuna ycTpoilcTBa 3JI€KTPOYCTaHOBOKY,
CHUII23.05-95 «EctectBeHHOE M uUcKyccTBeHHOE ocBemeHue», ['OCT P MOK
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605981- 1-2003 «OcBerutenpHpie npubopsl. Yactes 2-22.CrneunanbHble
TpeboBaHusi. CBETUIILHUKY JJIsl aBApUIHOTO OCBEILICHUS Y. JlJisi BRICOTHBIX 37aHUM
OI'Y BHUUIIO MUC POCCHM pa3paboran crnenualibHble PEeKOMEHAALHNH 10
o0ecreueHUI0 TOKapHOM 0€30MacHOCTH MHOTO(QYHKIIMOHAIBHBIX BBICOTHBIX
3JIaHUMH.

K coxanenuto, Becb HaOOp IOKYMEHTOB HE PACKPBIBAET B IOJIHOM Mepe
TpeOOBaHMI K aBapUITHOMY OCBEIIEHHUIO W OTCTaeT OT eBpomeiickux HopMm (EN
1838 u  EN 60598-2-22). Kpome TOro Kaxiablii OTACIBHBIA JOKYMEHTBI
pPETJIAaMEHTUPYIOT TOJBKO y3KHME TpeOOBaHMUS 1O CHUCTEMaM aBapUIHOTO
OCBEILICHUA.

Takoif HabOp HOPMATUBHBIX JOKYMEHTOB BBI3bIBAET CEPbE3HBIE TPYIHOCTU Y
BCEX YUYAaCTHHMKOB TMpoOllecca: MPOCKTUPOBIIUKOB, CTPOUTENCH,  HAJI30pHBIX,
AKCIUTYaTUPYIOMMX W MOHTaXXHBIX OpraHu3alui, a Takke y IpOU3BOJUTENEH
obopyaoBaHus Il CHUCTEM aBapUTHOTO OCBEILCHHUS. Tem Oonee, uyTO
BO3MOXKHOCTH BBIITyCKaeMOro 0OOpYy/J0BaHUs, OCHOBAHHOTO Ha COBPEMEHHBIX
TEXHOJIOTUSIX, CEPbE3HO MPEBOCXOAT TPEOOBAHMS CYIIECTBYIOUIUX HOPMATHUBHBIX
JOKYMEHTOB, HampuUMEp B YacTU AaBTOHOMHBIX HCTOYHHKOB TMHUTAHUS C
[IEHTPAJIbHOM  aKKyMyJISITOpHOM  Oarapeeil st  aBapUilHOTO  OCBEIICHUS.
(ENS5O0171).

B cBsi3u ¢ 9TMM HamM# HE TOJBKO OBLJI0O MHHUIIMMPOBAHO CO3JaHUE HOBOTO
CTaHJapTa, HO W HAIKA CICIHAIMUCTHl BXOIWIM B TPYINIy pa3paOOTUYUKOB
COBMECTHO CO ClleHHaTucTaMid MOCKOBCKOTO MHCTUTYTA 3JEKTPOOE30MACHOCTU U
sHeprocoepexenus (MMD3I) u Bcepoccuiickoro Hay4YHO-HUCCIIEIOBATEIBCKOTO
WHCTUTYyTa  CTaHAAPTU3AlMK HW  CepTU(HUKAIMM B MAIIMHOCTPOSHUU
(BHUMHMAII). B pesyasraTte Obu1  co3man HOBbI ['OCT P50571.29-2009
(«OnexTtpuueckue ycraHoBkd 37aHuid. Yacte  5-55.BeiGop W MOHTax
anekTpoobopyaoBanus. [Ipodee oGopyioBaHMEY).

B 4em ocnHoBHoe oramuume HOBOro I'OCTa or cymecTBylmmx
JTOKYMEHTOB?

Bsauecnas Enucees. OCHOBHBIM OTJIUYUEM SIBIIAETCS TO, YTO 3TOT JTOKYMEHT
aKKyMyJUpyeT U 0oJiee JeTaIhbHO PACKPHIBAET TPEOOBAHUS K AIEKTPOTEXHUIECKOM
YacTU YCTAaHOBOK aBapUUWHOrO OCBEIICHHUS, B TOM 4YHCI€ U TpeOOBaHUS K
000pYJIOBaHUIO  aBapUMHOIO  OCBEILIEHUS. A WMEHHO K MCTOYHHKAM
AIEKTPOCHAOKEHUS JJI1 aBapUHHOTO OCBEIICHUS KAaK T'€HEpPaTOPHOro, TaK U
AKKyMYJISITOPHOTO THIIa, CBETOBBIM MpUOOpaM, TpeOOBaHUS K IEMSM MUTaHUS U
3allIUTHBIM  yCTpoiicTBaM. BriepBble OBUIO BBEICHO IIOHATHE TepMUHA
IEeHTpaJdbHas AaKKyMYyJISITOPHAsT yCTAaHOBKA U OIMCAaHbI CPEJICTBA W METOJIbI
NPOBEJICHUS O0053aTeNbHBIX MEPUOJUYECKUX HchbiTanuii U 1mpoBepok. ['OCT
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0oJee eTalbHO OMUCHIBAET TPEOOBAHMS K UCTOYHMKAM NMUTAHUS JIs1 aBaPUITHOTO
OCBEIICHMS U TTO3BOJISIET U30€KaTh OMIMOKH MCIOJIb30BAaHUSI HECOOTBETCTBYIOIIHNX
TpeOOBAHMSIM UCTOUYHUKOB aBapUITHOTO MUTAHMSL.

Kpome TOTO TOKyMEHT pErjiaMeHTHPYET KOJIMYECTBO CBETHIIBHMKOB Ha
OJIHOM IIeNW THUTaHUS 3alIUIICHHBIX OJHHM YCTPOWCTBOM 3ammuThl. OmHAKO, B
I'OCT ne Bomnun TpeOOBaHUS K CBETOTEXHWYCCKOW YaCTH aBapUHHBIX CBETOBBIX
YCTAaHOBOK. TpeOoBaHUS K CBETOTEXHHMUYECKMM TIapaMeTpaM aBapUitHOTO
OCBEIICHHST OyayT HamOojee MOJIHO ONMUCAaHbl B HOBOM, pa3pabaTrbiBaeMOM B
HacTosiee BpeMs «CBojie MPaBUII IO AaBAPUMHOMY OCBEIICHHIOY.

Kakue cymecTBylOT HOPMATHBBI N0 YPOBHIO OCBEIICHHOCTH IyTeW
IBAKyallu¥ M 4YeM OTJMYAKTCS HAIIM HOPMbI OT eBPONeicKuX?

Cepeesa ['oprowun EBponeickre HOPMBbI OTIMYAKOTCS OT HAIIUX TEM, YTO
YpPOBEHb OCBEIIEHHOCTH NyTeHl SBaKyallud - MPOXOJIbI, JECTHUIIbI, 3aIlacHbIC
BBIXOJIBI - JIOJDKEH UMETh MUHUMAJIbHOE 3HaUeHre B | JIFOKC B OTJIMYHME OT HAIIUX
0,5.

PernamenTtupyercs BpeMs BKJIFOUEHHUSI u MUHUMAaJbHas
IPOJOJKUTEIHHOCTh Pab0oThl cBeTHIILHUKOB (1 vac). Kpome Toro, B eBponeinckux
HOpPMax €CThb KaTEropuu 3JaHUi, B KOTOPBIX aBapHilHOE OCBEUIEHUE MOJKHO
paboTtath 10 8 4acoB (KJIMHHUKH, TOCTHHUIIBI, TAHCUOHATHI JIJISl MPECTapebiX). Y
Hac ke paboTa orpaHuveHa 3 yacaMu (JU1s BRICOTHBIX 3/IaHHI) U JIJIS1 DBAKyalluu, U
JU1s1 COOCTBEHHO aBApUMHOTO OCBEUICHUS.

Jlns ocBenieHus 0€30MacHOCTH HOPMATHB OObIYHO cocTtaBisieT a0 10% ot
pabouero (Ho He Oosiee 15 mrokc). Poccuiickue HOpMBI TPeOYIOT HE MeHee 5% (HO
HE MeHee 2 JIOKC). [l O4eHb OMacHBIX MPOU3BOJCTB 3TOT IMOKAa3aTellb MOXKET
OBITh BBIIIE M PErJIAMEHTUPYETCS OTPACIEBBIMM HOpPMaMu, HO TIPU OSTOM
OCBEIIEHHOCTh Ooznee 30 JIOKC JOMyCTUMa TOJIBKO B OOOCHOBAHHBIX CIyyasix.
Ceiiuac paspabateiBaetcss HOBbI CBox mnpasuin  (CII) [0 aBApUUHOMY
OCBEIICHHIO, TJIe TPeOOBaHUS MPUOIMIKEHBI K €BPOTNICHCKUM HOpMaM.

Kakue mnapamMerpsl OyayT oOTpakeHbl B HOBOM JOKYMEHTe 110
OCBCIIIEHHOCTH MOMeIleHu i ?

Cepees [oprowun B HoBOM CII OyayT 4eTko pacmucaHbl BCE MapaMeTphl
AaBApUUHOTO OCBELICHMs. BriepBble B POCCHMHCKUX HOPMax yKa3bIBa€TCs YPOBEHb
OCBEIICHHOCTH, BpEMs MEPEKIIOUEHUS B aBaApUUHBIA PEXUM M JUIUTEIBHOCTH
paboOThl HE TOJNBKO IS PA3JIMYHBIX 30H U MOMEUIEHUH, HO U TUIIOB 00BbEKTOB. B
CBOJIE MpaBWJI OYyIyT CBOM pa3/elibl JJisi aBApUHHOTO OCBEIICHHUS B 3PEIUIIHBIX

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 60
http://electricalschool.info/



http://www.electrolibrary.info/electrik.htm
http://www.electrolibrary.info/electrik.htm
http://electricalschool.info/

DJIeKTPOHHBIN KYPHAJ «I djiekTpuk!» Ne21 Oktsaopb-Hos10ps 2010 1.

YUPEKIACHUAX U MecTax coOpaHui, Ha MPEANPUATUAX OOIIECTBEHHOTO MUTAHMS, B
TOProBbIX MOMEIICHUIX U CHOPTUBHBIX COOPYKEHHSX, OacceilHaX, TOCTUHHUIAX,
KUIBIX JIOMax, B YUPEKACHUSIX 3APABOOXPAHECHUS] U MEAUIIMHCKUX MOMEIICHUSIX,
B IIKOJIaX U JIOMIKOJIbHBIX YUPEKIECHUAX, Tapaxax U KpbITbIX MapKuHrax. KoneyHo
e, B JOKYMEHTE OyJeT pa3/iell U «ABapUIHOE OCBEIIEHNE BBICOTHBIX 3aHUID).

HJIaHpreMBIG IIOKAa3aTCIN JJI51 BBICOTHBIX 3,HaHHﬁ

IToMmenieHus: BBICOTHBIX
3MAHUN

Bun aBapUIiHOTO
OCBellleHUS

OCBCIIEHHOCTh (JIFOKC)MUHUMaIbHas

MakcuMaabHOE BpeMsi IIEPEKITIOUCHHMS (C)

Pacuérnas nqnurenbHOCTh pabOTHI HCTOYHHUKA aBAPUMHOTO|
AIEKTPOCHAOKEHUS (1)

ITocTOsHHO BKIIIOUECHHBIE 9BAaKyallMOHHBIC YKAa3aTCIIN U

yKasaTejin 0e30IMacHOCTH

ITytn JBaKyalluH
BKJIFOYAS: JIECTHUILBI,
audToBbIe IUIOLAKH,
HCIIOJIb3YEMBIE pu
JBaKyallUM  XOJUIbI U
KOPUAOpPBI, OCHOBHBIE U
3allacHble  BBIXOABI  HA
yauany,

OBaKyallMOHHOE:!
OCBEILECHUE yTeu
IBaKyalu

Kabunbl  maccaxupckux
TudTOB

OBaKyallMOHHOE:!
AHTUITAHNYECKOC

15

Kabuuer mmdroB  ans
MO’KaPHBIX PAacUYeTOB

Ocgelenue 30H
TOBBIIICHHOMN
OMAacHOCTU (OCBEILIEHHE
0€301aCHOCTH)

15

Oco0Oble MOMEILEHUSA IS
obecnieueHus
0e30IacHoCTH

Ocaelienue 30H
MOBBIIICHHOU
OMAacHOCTU (OCBEILICHUE
0€301aCHOCTH)

15

0,5

3(4)
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DNIEKTPONIOMEIICHHS Ocgenenne 30H | 15 0,5 3 -
MOBBIIIIEHHOMN
OMacHOCTU (OCBEIICHUE
0€30IaCHOCTH)

Kakue ocHOBHbIC 3ala4d NPUXOAMTCH PpelIaTh NPH OPraHU3alUN
aBapUITHOT0 OCBEUICHHS B BHICOTHBIX 3IaHUAX?

Bsauecnae Enucees. OCHOBHBIX 3a/1ad HECKOJIBKO: MTOBBIIICHHBIE TPEOOBAHUS
K HaJICKHOCTU CHCTEMBI aBapUIHOTO OCBEIIEHHUS, BOBMOXXHOCTh €€ UHTETPAINH B
CUCTEMBbI WHXXEHEPHOTO O0OpY/IOBaHUS W YIPABICHUS 3JaHUEM, ONTUMHU3AIUSI
U3JIepKEK B mpoliecce dKcruryatanuu. Co BCeMU STUMHU 3aJjadaMU Ha HaIll B3TJISA
ONITHUMAJIBHO CHPABIACTCS CHUCTEMA AaBaApPUHOTO OCBEIICHUS C IICHTPATBLHON
aKKyMYJISITOPHOU OaTapeei.

BrIicokast Hale)KHOCTH TAaKOM CHUCTEMBI OO€ECIEUHMBAETCS KaK HaJAeKHOM
KOMIIOHEHTHOM 0a30#, Tak W HaduuhueM (QYHKIUU aBTOMATHU3UPOBAHHOIO
MPOBEJICHUS 00s513aTENIbHBIX UCTIBITAHUHN U TeCTUpOoBaHUM. [Ipu »TOM BCce maHHBIE U
BO3HHUKAIOIIME OIMMOKH COXPAHSIIOTCS B 3JICKTPOHHOM >KypHaje B TCUCHHUE 2 JIET,
BKJIIOYAsl JJaHHbIE MOHMTOPHMHIA BCEX CBETHUJIBHMKOB aBapUHHOIO OCBEIICHUS,
ITOJK/IIOUYEHHBIX K JJAaHHOM CHCTEME.

JIOCTOMHCTBOM JAaHHOW CUCTEMBI SIBJIISIETCS M BO3MOKHOCTh €€ MHTErpaluu
Ha BEPXHEM YpOBHE B OOIIyI0 CHCTEMY VYIPAaBJICHUS W JUCIECTUYCPU3AIUN
WHXXEHEPHBIM 00OpyJIOBaHWEM 37aHUS. A MHUHUMH3AIUA U3JIEPKEK MpHU
AKCIUTyaTaluy 00eCTeUnBACTCS 3a CUET UCIOJIb30BaHUS OaTapeil ¢ AeCATUIECTHUM
pecypcoM, TpOBEAECHUS PErJaMEeHTHBIX padoT, BKIIOYas paldOThl MO 3aMEHE
OaTtapeil B OJTHOM MECTE€, a HE B KaXJOM CBETHJIbHUKE, U LEHTPAIU30BaHHBIM
TECTUPOBAHUEM CAMHUX CBETWJIBHUKOB, MH(GOPMAIIUS O KOTOPOM BBIBOJMTCS Ha
LEHTPAJIbHBIA MTyHKT.

Bce 310 mO3BOJNISIET OmMEpaTUBHO BECTU PEMOHTHBIE PabOTHI TOJBKO Ha
BBILIC/IIIUX M3 CTPOs CBETWIbHHMKAX. lIpuMeHEHHE K€ B KaueCTBE HCTOUYHHMKA
ABTOHOMHOI'O AJICKTPONMUTAHUS aBapuiiHOro ocpenieHuss UPS uiaum au3enbHBIX
TEHEPaTOPOB UMEET PAJI CYIIECTBEHHBIX HEJOCTATKOB.

[IpumeHeHne B KadecTBe MCTOYHHMKOB OecmepeboitHoro murtanus UPS —
BO3MOYKHO, B HEKOTOPBIX CIIy4asix, Ooyiee IenIeBblil, HO MEHEe HaJeKHbI BAPUAHT,
a ucxons u3 tTpedoanuii Hoporo 'OCT P50571.29-2009 yacTb 5-55 GONBIIMHCTBO
UPS Boo0O611€ HE MOAXOAAT ISl aBApUUHOTO OCBEIIECHUS. DTO CBS3aHO C TEM, YTO
st 3amuThl nHBepTopa B UPS mMeercs Oaiinac, KOTOpBIN NMpU neperpy3Kax Win
KOPOTKOM 3aMBbIKaHUU TIEPEKII0YAeT BBIXOJHBIE LIENM Ha BXOJHBIE, YTOObI
oTpaborana aBToMartuka nurtaHus camoro UPS. UM ecam npu aBapuiiHOM
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OTKJIIOUYECHMH DJIEKTPOIHEPTUM B LEIAX CBETOBBIX YKA3aTEJE U CBETUIIBHUKOB,
noakodeHHbIX K UPS, npoucxoauT KopoTkoe 3aMbIkaHue (HampuMep, BO BpeMs
noxkapa), Oairac MEpeKITIOYUT BBIXOJIHYIO HArpy3Ky Ha BXOJ, IIe HET MOoJayu
ANEKTPONUTAHUs. B pe3ynbTaTe OTKIIOUNTCS BCE aBapuiHOE OcBeleHue. Cucrema
aBapUMHOTO OCBEIICHUS C IICHTPAIBHON aKKyMYJATOPHOU Oarapeeit paboTaeT mo-
apyroMmy. /[Ins aBapuiHOTO JJIEKTPONMTAHMS BCE CBETOBBIE YKa3zaTelu U
CBETUJIBHUKH, MHUHYsI JOIOJHUTEIBHBIE YCTPOMCTBA JJIEKTPOHUKH W HWHBEPTOPA,
HNOJKIIIOYAIOTCSl  Yepe3 MpeloXpaHUTENIbHbIE YCTPOMCTBA HampsMyro K OaTapee,
0e3 Oaiinaca.

[Tpu KOPOTKOM 3aMBIKAHUHU TTPOCTO OTPAOOTAIOT CUCTEMBI IPEAOXPAHUTEIICH
B IIUTE aBapUITHOTO OCBELICHUS, 3TO OOBIYHO WJIM pa3MbIKATENIH, WU
OOBIKHOBEHHBIE TUIABKUE BCTAaBKU. B 3TOM cilyudae BBIKIIFOUUTCSI TOJBKO Ta rpyIra
CBETWJIBHUKOB, HAa KOTOPOM MpPOU30IILIa MEPErpy3ka Wi KOPOTKOE 3aMbIKaHUE.
Bce octanpubie nienu OyayT mpoaoskaTh padotath. [IpuMeHeHue e Mu3enbHbIX
reHEepaTOpOB B KAue€CTBE HMCTOYHWUKOB IMUTAHHUS aBAPUMHOTO OCBEIICHUS] UMEET
CICAYIOIINE HEAOCTATKU: JIMTEIBLHOE BPEMsl IEpexojia B aBAPUMHBIM PEXKUM,
BBI3BAHHOE HEOOXOJMMBIM BPEMEHEM JIJIs 3aITyCKa TU3eIIs.

Kpome Toro, Heo6xoaumMo 000pyA0BaTh B 3/TaHUH CIIEIIUAIBHOE TIOMEIICHUE
Mo/ TU3eIb-TCHEPATOPHYIO YCTAHOBKY C BBICOKHMMH TPeOOBaHUS IO IOKApPHOM
6esomacHoctu.  Hemocratkom siBisercs u otcyrctBue y cxem ¢ UPS wu
JTW3EIbHBIMU T€HEpaTOpaMU  BO3MOXKHOCTH MOHHUTOPHHIA KaXJO0TO CBETOBOIO
npubopa U aBTOMATU3AIMU TPOBEACHUS HWCIBITAHUN U TECTUPOBAHUSL CHUCTEMBI
aBapuiiHOro ocBemieHus. Opranuzanusi aBapuUHOTO OCBEIICHHUS B BBICOTHBIX
30AHMSAX — OTJCIIbHAS OOMIbIIas TeMa.
Hcrounuk: http:// www.belysvet.ru/

OnruMajiibHOE peunieHue

3a nocnegHue JECATUIIETHS 3/1aHNs 3HAYUTENbHO NpubaBuiu B pocte. Jloma
B 25-30 sTaxkel yXke HE PEAKOCTh B MACCOBOM 3aCTPOMKE KPYMHBIX TOPOJOB.
Onnako, B clly CBoeM crnieruduKU, BHICOTHBIE 3/TaHUSI UMEIOT OOJIBIIYIO CTETICHb
MOTEHIMAIBHOU MOXKAPHON U TEPPOPUCTUUYECKON OMACHOCTHU, a IBaKyallus Jroen
U3 HUX CWJIBHO 3aTpyaHsercs. [1o3ToMy OrpoMHYIO pOjb UTpaeT OpraHu3aius
aBapuiiHOroO oOcBelleHus B HeOockpebax. OO 3TOM, a TakKe O TUIMAX U BHJIAX
o0opyoBaHusl, HauboJiee MPUTOTHBIX ISl UCIOJIb30BaHUS B BHICOTHBIX 3/IaHUSX,
pacckasbiBatoT reHepanbHbil  gupekrop OOO «benbiii ceer 2000» Cepreit
['opromvH 1 TeXHUYECKU TUPEKTOp KomIianuu Bsuecnas Enucees.

B 4em 3akil04aercsi OCOOCHHOCTb OPraHU3alMU  ABAPHUITHOIO
OCBellleHUS B BBICOTHBIX 31aHUAX?
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Cepreit 'opromnn: BwicoTHbIe 37aHUSI TpeOyeT 0COOOro Mmojaxojaa u3-3a
pa3MepoB IKCILUTyaTUPYEMBIX IUIOMIAJeH. ABapuilHOE OCBEILIEHHE HEOOXOAUMO
YCTaHABJIMBATh Ha KaXJIOM J3TaXKe, WHaue CJIIOXKHO IPOBOJUTH HBAKyallMi0 B
AKCTPEHHBIX ciiydasx. Ceiiyac yxe pa3paOoTaHbl peKOMEHAAIIMU M0 00ECTICUCHUIO
MoXKapHOM 0e30MacHOCTH MHOTO(YHKIIMOHAIBHBIX BBICOTHBIX 37aHUN, BKJIFOYAs
TpeOOBaHUSI TI0 aBAPUUHOMY OTNOBEILICHUIO W YNPABICHUIO HBaKyallUei.
ABapuitHOE OCBEIIEHHE JIJI1 BBICOTOK OTHOCHUTCS K NEPBOM WJIM TEpBOM 0COOOM
KaTerOpUH dHEProoOeCIeueHHMS.

OTO O03HA4YaeT, 4YTO OHO JODKHO paboTaTh Kak MHUHHUMYM OT JIByX
UCTOYHUKOB TMHUTaHUS, OJIWH U3 KOTOPBHIX aBTOHOMHBIM. COOTBETCTBEHHO,
TEXHUYECKOE pEIIeHHe MOXKeT HMETh 2 BapHaHTa: ABTOHOMHBIM HCTOYHUK
AKKyMYJSITODHOTO THIIA HAaXOAUTCS B CaMOM MpUOOpe JMOO HCIHONb3yeTCs
ABTOHOMHBI aKKyMYJISITOPHBIA HWCTOYHUK TMUTAaHUS TPYNIOBOTO THMa (Ha
0O0JIBIIYIO TPYIITY TPUOOPOB).

Kaxkoe o0opynoBanue Bbl npeasiaraere AJs BLICOTHBIX 31aHUI?

Bsiuecmap EnumceeB: [l BBICOTHBIX 3JaHUN HawOoOJIe€ ONTUMAIbHBIM
pEIlICHUEM MBI CUMTAEM HCIOJIb30BAHUE IIEHTPAIIM30BAaHHON CUCTEMBI aBapUMHOTO
ocemenus  (IICAO)  «bC-Dnektpo». ITO  HE3aBUCHUMBI  HCTOYHMK
anekTpocHaOxkeHnus. CucremMa oOeclieyrBacT BCE BHJBI M PEKHMBI aBAPUHHOIO
OCBCILICHUSA B 3/IAHUAX WU COOPYXKEHHSIX M IO3BOJISET HCIOJIBb30BaTh THUIOBBIC
OCBETUTEJIbHBIE YCTAHOBKA C BBICOKMMH CBETOBBIMU XapaKTEPUCTUKAMU IS
OOJIBIIIUX TOMEIIEHUH W MPOCTPAHCTB, TJI€ 3TO HEOOXOAMMO IO YCIOBUSIM
0e30MmacHOCTU  WIM  TpeOOBaHUSIM  TEXHOJOTMYECKOro mporecca. Kpome
AIIEKTPOCHAOKEHHUS CETU aBapuitHOTO ocBelieHus, «bC-DaeKTpo» JOMOIHUTEIBHO
BBITIOJTHSET (DYHKIIMIO PACTPE/ICTUTEIBHOIO IUTA U CUCTEMBbI YIPABJICHUS ITUM
OCBEIIICHHUEM.

CucreMa MCIONB3YETCS B 3/IaHUAX OOIIECTBEHHOTO HAa3HAYEHMsI, TAKUX Kak
KpPBITBIE CIIOPTUBHBIE COOPYXKEHUsI, KOHLIEPTHBIE 3ajibl, KUHOTEATPbl U TEaTpHI,
Oo(UCHI, CynIepMapKeThl U KPBITHIE PHIHKH, BHICTABOYHBIC TTABUIILOHBI, a9POIIOPTHI,
BOK3QJIBI.

YcranaBmuBaroT «bC-DiekTpo» ¥ B NPOMBIIUIEHHBIX 3JaHUSAX U
COOPY’KEHHUSIX: TPAHCIOPTHBIX TOHHENSIX, KPBITBIX aBTOMAPKOBKAaX, CKJIAJICKHX
MOMEIICHUSAX OOJBIION IUIOMIAAH, MPOU3BOJCTBEHHBIX I€XaX, MPOMBIIIJIEHHBIX
30HaX, Ha 0C000 OXpaHsIEMbIX TEPPUTOPUSIX.

HpH HCYC3HOBCHUU HJIN 3HAYUTCIbHOM OTKIIOHCHUHU HAIIPSAKCHUSA ITUTAHUA
Ha BXOAC CHCTCMA ABTOMATHYCCKH IICPCKIIFOYACT HAIPY3KY (CeTB aBapHP'IHOFO
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OCBEILEHUS]) C THUTAHUA TMEPEMEHHBIM TOKOM Ha TMHUTAaHWE IMOCTOSHHBIM TOKOM
216¢cB oT akkyMyJsITOpHOM OaTapen.

[Ipn HOpMaNM3alUM HANPSHKEHUS CUCTEMa aBTOMATHYECKH BO3BpaliaeT
Harpy3kKy Ha T[HUTaHWE T[EPEeMEHHbBIM TOKOM M  OCYIIECTBISICT  3apsl
akkymynsatTopHor Oartapen. LICAO «bC-DnekTpo» HMeEET BBICOKHH YpPOBEHB
HAJCKHOCTU M 3allUTy OT HEMpaBWIbHOrO mojakioueHus. Cucrema mpocra B
SKCIUTyaTallii U OOCIY>KMBAaHHHM, WMEET aBTOMATHYECKOe (EKEIHEBHOE WU
€KEMECSIUHOE, €KEr0JJHOE) CaMOTECTUPOBAHUE M TECTUPOBAHUE TPYII HATPY3KHU.
B s1ekTpoHHOM JXypHaje COXpPaHSIOTCS BCE COOBITHSA, COOOIIEHUT 00 OIMMOKax 1
T. II. 32 JIBYXJICTHUU MIEPUOJ.

[leHTpasin30BaHHAsl CHUCTEMA AaBapUITHOTO OCBEUIEHUS HMEET 3alluTy
aKKyMYJISITOpHOM Oarapeu OT TiyOOKOro paspsiia, Meperpy3ok u mneperpeBa. B
3aBUCUMOCTH OT TEMIIepaTypbl aKKyMYJISATOPHOU Oarapen M KOHCTPYKTHBHOIO
UCIIOJIHEHHSI  aKKYMYJISITOPOB, MPOUCXOJUT  TEeMIepaTrypHas  KOMIEHCAlus
3apsAIHOTO HanpsbkeHus. Kpome Toro, ecTb CeleKTUBHAS 3allUTa OT MEeperpy3oK u
KOPOTKOT'O 3aMBbIKaHMSl B LEMSAX HArpy3KH U OT IMEPEHANpPsHKEHUS HAa BXOJE, a
yIpaBJEHUE JBUTATEIEM aKTUBHON BEHTWIALIMU TPOU3BOIUTCS aBTOMATUYECKHU.

Hactpoiiky cucTeMoll MOXKHO OCYIIECTBIISITh CO BCTPOCHHOM IIaHEIU
ynpasieHusi. OHa Moauduuupyercs M KOHPUTYpPUPYETCS B 3aBHCHUMOCTH OT
M3MEHEHUH WM pacliupeHus (QyHKIMOHAIBHBIX 3a7ad C [PUMEHEHHEM
JOTIOJIHUTENBHBIX OJIOKOB ¥ OMNIMA. MOHUTOPUHT COCTOSHUSI CHCTEMBI U
YIIPABICHHSI TPYNIIAMU HArpy3KM MOXHO OCYIIECTBIATH IMCTAHLUWOHHO, €CTh
BO3MOKHOCTh BKJIIOYEHHUS B OOULIYIO0 CHCTEMY AMCIETYEPU3ALUHU W YIPABICHUS
MHXEHEPHBIM 000pynoBanuem 3aanuii (BMS).

Ha kakyo miomaab paccuuTanHo 310 oOopyaoBanue? CKOJbKO
KOMILJIEKTOB MOHAA00UTCSl, CKaxKkeM, AJs1 40-3Ta’KHOIr0 31aHusA?

C.I'.: KonmuectBo 000pyJ0BaHUS 3aBUCHUT OT Iulomanu 3aaHus. J{ns
oOecreueHus HOPMHUPOBAHHOTO YPOBHS OCBCIIICHHOCTHU HEOOXOINMO
OTIPEJICICHHOE KOJIMYECTBO CBETOBBIX IPHOOPOB Ha KOHKPETHYIO ILIOIMIA[Ib.
COOTBETCTBEHHO, OT 3TOM ILIOIIAJM CUUTACTCA IMOTpeOsieMass 001masi MOITHOCTh
CBETWJIBHUKOB, WU TOIJa TMOJI HUX BBIOMpAETCS LEHTpPAIW30BaHHAs CHCTEMa
MMATAHUS.

Ecnu roBoputh 0 KOMIUIEKTaX, MIKa( MOXET ObITh U OJUH. MakcuManbHas
MOITHOCTh KoMIUIekTa (mKkad + 6arapes) 8 — 10 kBt. Jly1g 607b110T0 COOpYKEHUS
Hag0 30 — 40 kBT (B 3aBUCHMOCTH OT IUIOLIAAM 3AaHMs). 3HAUYUT, TOTpeOyeTCs
WIA TPU TAaKUX KOMIUJIEKTa, WIM OJUH HIKad C aBTOMATUKON ILIIOC CTEIaX C
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Oarapeeil. B npuHuume, cucrema 1mo3BojsieT CKOHPUTIYpUPOBATh KOMILIEKT (IKad
c aBTOMaTHKOM 1uttoc 6arapes) 10 80 KBT U IpOTAHYTh MHOTO JIMHHA.

Kax eIl MpoeKT MHAUBUIYAJEH, Kak U cama cucteMa. CTaHIapTU3NPYETCS
TOJBKO HAJIIMYME CUCTEMbI aBAPUIHOIO OCBEIICHHUS, & cCaMa CUCTEMA U MCTOYHUK
NUTaHUsS MOAOUPAIOTCS UCXOs U3 KoH(purypauuu. Tak genaercs, MOTOMY 4YTO, B
MPUHITUIIE, MOKHO OT Ka)J0r0 CBETUJIbHUKA MPOTAHYTH JUHUIO K 1Kady. HoBbrit
cranaapt 'OCT P 50571. 29-1009, BBenieHHbIi B AceiicTBUE C 1 MO 3TOTO roja,
PEKOMEH/IyeT 3allUThIBATh OT OJHOM 1enH He Oojee 20 CBETHIHHUKOB aBapUIMHOTO
ocBeleHuss ¢ obmei Harpy3koid 6 A. Ilpm 3ToM Kakmas memnb JOJDKHA OBITh
3aIUIIEeHa OJTHUM YCTPOUCTBOM 3AIUTHI OT CBEPXTOKA TAKUM 00pa3oM, 4TOOBI €ro
cpabaThiBaHUE MPU KOPOTKOM 3aMbIKaHUM HE MPUBOAWIO K MOTEpPE MHUTAHUS B
mo00i1 cMexxHOHM 1enu. [Ipuyem B MOMENIEHUSAX U HA MYTAX 3BaKyaluu JIIOJIEH,
OCHAILICHHBIX HECKOJBbKMMH CBETHJIbHUKAMHM aBAPUUHOTO OCBEIICHUS, TPOBOJA K
HUM JOJDKHBI TOOYEPEIHO MOABOAUTHCS OT ABYX OTACIbHBIX LENEH TaKuUM
o0pa3zom, 4TOoObI BJOJIb ITyTH IBAKYAIIUU MOJIEPKUBAJICS ONPEACICHHBIN YPOBEHD
OCBEUICHUS Ja)Xe€ B CIIydyac BbIXOJA U3 CTPOs OAHOW u3 ueneud. B I'epmanum,
HallpuMep, CTaBAT OJHY CHUCTEMY Ha NEPBOM 3TaXKe, OAHY — HAa BEPXHEM, U
noAKI04YaoT no 20 CBETWIBHUKOB K BEPXHEM M HUKHEW cucTremMaM nuTaHus. B
cilyyae rokapa BHU3Y pa0oTaeT BepxHee mojakiovyeHne. B Hebockpebax cucTeMbl
MUTaHUsA OOBIYHO CTaBAT 4Yepe3 HECKOJbKO dTaxeid. OmHako s obOecrieueHus
0e30MacHOCTH 3/aHW€ JIOJDKHO OBITh OCHAIEHO HE TOJBKO aBapUHHBIM
OCBELIEHUEM, HO U CHCTEMOM ONOBEIICHUS U YIIPABICHHS 3BaKyalUEH.

Ha uyem ocHoBbIBaercsi BbIOOpP Takou cucrembl? Kakme uX THIBI
NMPUMEHAKTCSH B BBICOTHBIX 3IaHUSAX?

B. E. : Bce BbICOTHBIE 3/1aHUSI JOJDKHBI OBITH OOOpPYJOBaHBI HE TOJIBKO
CpElICTBAMU TYUICHUSA II0)Kapa, HO M CUCTEMOM ONOBEIICHUS MW DSBaKyalluu,
KOTOpPhIE HMMEIOT HECKOJbKHX THUIOB CJIOXHOCTH. (Cucrema OIOBEUICHUS U
ynpasienus 3Bakyanueit (COYD) nomxkHa COOTBETCTBOBATh TPEOOBAHUSIM HOPM
nosxapHoii 6e3onacuoctu (HIIB).

Cornacuno HIIb 104-2003, B 3qanusx Beicotoit oT 75 10 150 metpoB COYD
JIOJDKHA OBITh HE HIDKE 3 THIIA JIJIS TIOYKAPHBIX OTCEKOB C YKUJIBIMU ITOMEIICHUSMH,
a JuIst 3MaHni BeICOTOM Oomee 150 M — He Huke 4 Thuna. JJig moKapHBIX OTCEKOB C
IMOMEIIEHUSIMHU OOIIECTBEHHOIO0 Ha3HAYEHHUS B 3MaHHUSIX BBICOTOM 10 150 M — He
Hwke 4 tuna. Ecnu Beicota 3manus npessbimaetr 150 M, To COYD nomxHa ObITh
YK€ HE HWKE 5 THUIa.

Cornacuo HIIb 104-2003, HeoOXOIMMO MPUMEHSTH CHUCTEMY HayuHas C
TPEThEro THUMA M 3aKaH4YMBas TMATbIM, T. €. C PEYEBBIMH M CBETOBBIMU
OMOBEIIATEISIMA ~ «BBIXOA», C JUHAMMUYECKMMH CBETOBBIMHM  YKa3aTEJsIMU
HarpaBlieHHus ABWKeHHSA. KpoMe Toro, 37aHue JTOHKHO OBITH pa3/iesIeHO Ha 30HBI
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IIO’KapHOI0 OMOBEIIEHUs C O00sA3aTeIbHOW OOpPAaTHOM CBSA3BIO C IOMEIICHHEM
ITOKapPHOT'0 NOCTAa — TUCTIETYEPCKOM.

[Ipy BO3HMKHOBEHMHM TIOKapa Ha JTaX€ Y OJHOIO0 3BAKOBBIXOJA
JTMHAMUYECKUE YKa3aTeJIM HAMpaBJISIOT MOTOK 3BAKyallMU B APYTyl0 CTOpPOHY. To
€CTh, MH(OpMaIMA OT MOXKAPHBIX HU3BeEIaTeNed IMepesacTcss Ha CIelUaIbHbIHI
KOHTPOJUJIEP, KOTOPBIM NOCHUIAET CUTHAJIBl HA YIPaBISIEMbIE JIWHAMUYECKUE
yKa3aTenau, OpUEHTUPYS JIIOJEH B CTOPOHY 3BAaKyallMOHHOIO BbIXOJa, HE
MEPEKPBITOTO MOXKAPOM, TaK KaK BO3TOpPaHHE Ha dTa)xaxX MOXKET ObITh B Pa3HBIX
MECTax.

ITH CHCTEMBbI CﬁOprle HJ/IN, KaK MPpaBNnJj10, OHU OCHOBLIBAKOTCS HaA 0a3se
3JI€EMECHTOB OAHOI'0 l'lpOPBBO)]I/ITeJIH?

C. I'. : Bce st cucteMbl MHOTrOypoBHEBbIE. OHM MOTYT COCTOSITb H3
AJIEMEHTOB KAaK OJIHOI0, TaK M HECKOJBKHUX Mpou3BoauTeei. K HuKHEMY ypOBHIO
OTHOCSITCSL MCIIOJIHUTEJBHBIE D3JIEMEHTBl — pa3JIMYHOrO poAa W3BELIATENIH U
OIOBEIIATENN, U OHU MOTYT OBITh OT pa3HbIX KomnaHuil. Bce 3Ty snmemeHTs MO
JIMHUY YTIPABJICHUS BBIBOJATCS HA CIIEHUAIBHBIN KOHTPOJUIEP, KOTOPBIM MO3BOJIAET
OTCJIEKHUBATh OOJIBIIIOE YHUCIO KOMIIOHEHTOB U YyHpaBisATh uMu. W yxe 3Tu
KOHTPOJUJIEPHI MO JINHUU YIPABICHUS COETUHSIOTCS MEXAy cOO0M U BBIBOJSATCS Ha
JAUCTIETYEPCKUM MYHKT, ¢ KOTOPOTO MpPH MOMOIIU copTa MOKHO YNpPaBISATh BCEM
IIPOLIECCOM.

AHaJIOTUYHasi CXeMa MPUMEHSAETCS U B yIPaBICHUU JAPYTUM HHKEHEPHBIM
obopynoBaHueM 31aHus. M uHTErpanusi 3JEMEHTOB Pa3HBIX CHUCTEM MOXKET
MPOUCXOJIUTh Ha pa3HbIX ypoBHAX. Hampumep, AMHaAMHUYECKHE YKa3aTelu
nuratorcsi oT [[CAO «bC-DnekTpo», KOTOpass HMHTETPUPYETCS B CUCTEMY
yIpaBjeHUs Ha BEPXHEM YPOBHE, a YIMPABISIIOTCS OT KOHTPOJUIEpA CUCTEMBI
oOHapykeHMsI Tio)kapa W onoBemnieHus. UM Bce 53TO CBOAUTCS B  OJIHY
JTUCIIETYEPCKYIO.

To €CTb, BC€ MNPOU3BOAUMBLIC JJIEMEHTbI CHCTEM /0/I’KHbI ObITH
COBMECTUMBIMHU M JICTKO HHTCIPUPOBATLCHA B PA3JIHYHBIX coyeTaHuax?

B. E. : Jla. Benp oganM u3 TpeOoBaHWN K WHXKEHEPHOMY O0OPYIOBAaHUIO
BBICOTHBIX 3/IaHUN SIBJSETCS BO3MOXXHOCTh MOJKIIFOUEHHSI CUCTEM O€30MaCHOCTH,
KOH/INIIMOHUPOBAHUS, BEHTUIMPOBAHUSA, KIMMATUKU U T. JI. YEPE3 CIECHHUAIbHBIC
CETH U MPOTOKOJIBI K €IUHOW cUcTeMe nucnerdepuzannu u ynpasieHus. [[CAO
«bC-DnekTpo» mo3BossieT  MOAKIIOYUTBCA  4epe3 nporokon  TCIP
JUCIIETYEPCKOMY MYyHKTY 1o JmHMM LAN. DT0 1maer BO3MOXKHOCTb
HEIIOCPEICTBEHHO U3 JUCIIETUYEPCKOM KOHTPOJMPOBATH ABAPUMHOE OCBEILIECHUE U
YIIPABJISITh UM.
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JucrietTuep BeJAET MOHMTOPUHI CHUCTEMBI — pabOTaeT OHA WM HET, TJie
HaxOJUTCSl TOJIOMKa M Kakas BO3HUKIA ommuoOka. Takxke ecTh BO3MOXKHOCTH
BpY4YHYI0O C copTa WJIM 1O CHUTHAIY HIPOTUBOMOXKAPHOW CHUCTEMbI BKJIIOYUTH
aBapUUHBIA PEXKHUM — IEPEBECTH BCE CBETUJILHUKH aBAPUHWHOIO OCBEIIECHUS U
yKa3zaTelu MyTed SBaKyallH B MOCTOSHHBIA pexuM. Hampumep, B ciiyuae, Kornaa
MOKap YK€ Hayalcs, a JJCKTPONHMTAHHE B IMOKAPHOM OTCeKe emie ecTh. Ecmu
ANEKTPONIMTAHUE YK€ MPOIago, CUCTEMA camMa aBTOMATHUYECKU MEPEBEIET B
aBapuitnbiii pexxuM. [Ipuuem, [ICAO «bC-DnexTpo» mocTpoeHa Takum o0pazom,
YTO JaXe€ MpPH BBIXOAE M3 CTPOs €€ IEHTPAJIbHOTO Mpolieccopa BCE PaBHO
paboTaloT CWIIOBasl 4acTh M OJIOK MOHHTOPWHTA Ha HaMW4ue HampsokeHus. M B
cllydae MpEKpalleHusl MoJayd OCHOBHOTO MHUTAHUSI CUCTEMa NEPEKIIOUUTCS Ha
paboTy OT aKKyMYJISITOPHBIX OaTapeil.

Hackoibko 3TO0 3KOHOMUYECKH ONPABIAHHO HCHOJb30BaHHME JITHUX
cucrem?

C. I'. : OTu cucreMbl SKOHOMUYECKU BBITOAHBI, OCOOCHHO MpU OONBIIMX
IoOMAAsMX 3JaHUM, TJAe CUCTEMa aBapUWHOTO OCBEIICHUS HMeeT OOJIbIIoe
KOJIMYECTBO CBETOBBIX MNPUOOPOB W yKaszarened. B rmporecce skcruryaranuu
CUCTEMY aBAPUMHOTO OCBEIICHUS HYKHO MEPUOJUYECKH TeCTHpoBaTh. COrJIacCHO
HOPMATHBHBIM TPeOOBaHUSAM K aBapUMHOMY OCBEIIEHUIO, €€ pab0TOCIIOCOOHOCTh
HY’KHO TpPOBEPSATH MUHUMYM OJIMH pa3 B ToA. To €CTh €XKEerogHo CHUCTEMBbI
MEPEBOJIAT B ABAPUMHBIN PEKUM U MPOBEPSIOT, OTPA0OTANIH I OHHU MOJIOKEHHOE
Bpems. A B EBpome, coriiacHo HopMam, 3TOT TECT BOOOIIE MPOBOAUTCS
€KEHEIETIBHO.

Ecnu cucremMa aBapuMHOIO OCBEILICHUS IIOCTPOEHA TaK, 4YTO Ka)IbIi
CBETOBOI MpHOOp M yKaszaTellb MyTHU 3BaKyalldd MMEET CBOM MCTOYHUK MUTaHUS,
COOTBETCTBEHHO, Ka)K[blii CBETWJIBHUK M YyKa3aTelb HEOOXOIMMO TECTHPOBATh
BPYYHYIO, a 3TO IIPOLIECC TPYLOEMKHI U 3aTPATHBIN.

[leHnTpanu3oBaHHas CUCTEMa IO3BOJIIET JeiaTh 3TO B aBTOMATHYECKOM
peKUMeE, 3aMKChIBast pe3yIbTaThl TECTa B COOCTBEHHYIO MaMSITh WU pacriedaThiBas
C TIOMOIIIbIO BCTPOEHHOTO MpuHTEpa. KpoMe 3Toro, B aBTOHOMHBIX CBETHJIBHUKAX
M yKa3zaTelsax HeOOXOJAMMO MEePUOJANYECKH — OOBIYHO pa3 B YETHIPE TOja, MEHSTh
BCTPOCHHYIO aKKYMYJISITOPHYIO OaTapero.

B uenTpanuzoBaHHO cucteme Oarapen umeroT 10-meTHUN  CpoOK
SKCIUTyaTalliM, M MEHSIOTCS OHU TOJIbKO B OJHOM HIKady, a HE B KaXIOM
CBEeTWJIbHUKE. TakuM o0pa3oM, MOKHO CKa3aTh, YTO CHUCTEMa Ha aBTOHOMHBIX
CBETWJIbHUKAX INpU TNPaBUIBHOM OJKCIUIyaTauuu OoJjiee HaJlexkHa, HO MeEHee
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AKOHOMMYHA C TOYKH 3PEHUS SKCILTyaTallMOHHBIX 3aTpaT, 0COOCHHO IJIsl OOJIBIIHNX
3IaHWI.

Hcrtounuk: http:// www.belysvet.ru/

Kak camomy caesiatb COJTHEYHYIO
O0arapero

[IpencraBisto BamieMy BHUMAHUIO JIETAIBHOE MOIMIATOBOE PYKOBOICTBO I10
CaMOCTOATENbHON COOpKE CcaMoOJeIbHON conHeuHol Oarapeu. [laHHas cTaThs —
BOJIbHBIHN TiepeBoj1 Maiikna J[aBuca o mocTpoiike HeJJOpOro COJTHEUHOM OaTapeu.

[Tapy ner Ha3an s Kynui yAaJICHHBIM y4acTOK B Apu3oHe. Sl acTpoHOM, U
MHE HY>XHO OBLJIO YJQJIEHHOE OT KPYITHBIX FOPOJOB MECTO JJII aCTPOHOMUYECKHUX
HaOmoaeHuil. Sl Hamen Takoe Mecto. [Ipobiema B ToM, 4TO U3-3a yAaJICHHOCTH Ha
y4acTKe HET HUKAKOro 3JeKTpocHaOkeHus. Hy, Ha caMoM jene Jjisi MEHS 3TO He
npobiema. Her snexTtpudecTBa — HET HOYHOM 3acBeTkHM Heba. TemM He MeHee,
XOpoIIo ObI MMETh XOTh KaKOE-TO JIJIEKTPOCHAOXeHWe, T.K. ku3Hb B XXI Beke
CUJIBHO OT HETO 3aBUCHT.

S mocTpous BeTporeHepaTrop AJis dJIEKTpooOecnedeHus: 3Toro yuactka. OH
paboraer xopoio, Korja Berep ayer. K cokaneHuio, MHE HYXKHO OOJibllie
sHepruu. 1 ata sHeprus gomkHa ObITh Oosiee cTaOMIIbHA. A TO TaKO€ OLIYIICHUE,
YTO Y MEHS Ha Y4acTKe BETep AYyeT BCEr/a, HO TOJIhKO HE TOT/Ia KOT/ia MHE HY)KHa
sHeprua. B Apuzone 6onee 300 comHEUYHBIX JHEH B rojly, TOITOMY COJHEYHAs
Oarapes KaKeTCsl OUYEBUIHBIM JIOMIOJITHEHUEM K BETPOTEHEPATOPY.

K COXAJICHUIO, COJIHCYHBIC 6aTapeH HCACIHICBLI, ITIOOTOMY s pCIINII CACIATb

Bce cam. lcnonb3oBanm camble OOBIYHBIE HWHCTPYMEHTHI U HEIOPOrHMEe U
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pacrpocTpaHEHHbIE MaTepuaibl, YTOObl cjenaTh OaTaperd KOHKYPUPYIOIIYIO C
KOMMEPUYECKUMH 00pa3iiaMu Mo MOIIHOCTH, HO HE OCTaBJISIFOIIUM HUKAKOTO IIaHCa
IO LICHE.

HUtak, uto >xe Takoe conHeuyHass Oarapes (Cb)? Ilo cymecTtBy, 3TO
KOHTEHHEP, COJAEPKAIUNA MAaCCUB COJIHEUHBIX AieMeHTOB. COJTHEYHBIC JIEMEHTHI,
ATO T€ MITYKH, KOTOPHIE HA CAMOM JeJie JeNal0T BCIO paboTy Mo MpeoOpa3oBaHUIO
COJTHEYHOW DJHEPruu B DJIIEKTpUuecTBO. K CcOXajleHWto, Ui TOIyYCHHS
MOIIIHOCTH,JOCTATOYHON JIJISl TPAKTUYECKOTO MPUMEHEHHUSI, COTHEYHBIX DJICMEHTOB
HAJ0 AOCTATOYHO MHOTO.

Takxe, conHeunslie »ssemeHtsl OUEHDB xpynkwue. Ilostomy ux wu
ooweaunsitor B Ch. barapes conepXut m0CcTaToOuYHOE KOJIMYECTBO JIEMEHTOB IS
MOJIyYEHHUS BBICOKOW MOIIHOCTH Y 3alIUIIAET 3JIEMEHTBI OT MOBPEXKACHUSA. 3BYUUT
HE CIIMIIKOM CJIOKHO. S] yBEpEH, UTO CMOTY CIIE€JIaTh 3TO CaM.

S wayan CcBOM MPOEKT, KaKk OOBIYHO, C MOHUCKA B CETH MHGOpPMALUU IO
camozenbHbIM Chb 1 ObLT MIOKUPOBAaH Kak k€ ee Mano. ToT ¢akT, 4To Majao KTO
cenall CBOU COOCTBEHHBIC COTHEUHBIE OaTapeu, 3aCTaBJsUl MEHS yMaTh, 4TO 3TO
JIOJDKHO OBITh OY€Hb CJIOKHO. 3aayMKa OblIa OTJIOKEHA B JOJTHUM SIITUK, HO S
HUKOTJIa HE TIEpECTaBall [yMaTh O HEW.

CHYCTH KaKOC-TO BpEMs, s IPUIICI K CICAYIOIHUM YMO3AKIIIOUCHUAM

* [IaBHOe mpenarcTBue B mnocTpoilke Cb 3To0 mnpuoOpeTeHHe CONMHEUHBIX
AJIEMEHTOB 3a Pa3yMHYIO IIEHY

* HOBBIE COJIHEUHBIC D3JIEMEHThl OYE€Hb JOPOTM U HX CIOXHO HAWTH B
HOPMAaJIbHOM KOJHMYECTBE 3a JII0ObIE J€HbI'H

* JnedeKTHbIE W TOBPEKICHHBIE COJHEUHBIE SJIEMEHTHl €CTh B HAJIUYUU Ha
eBay u npyrux Mecrax ropaszo JI€ieBie

* COJHEYHBIE DJJIEMEHTBI «BTOPOTO COpPTa» BO3MOXHO, MOTYT OBITh
UCIIOJIb30BaHbI ISl U3TOTOBJICHUS COJIHEUHOU OaTtapen

Korma mo w™eHs Jomuio, 9Tro s MOTYy HCIOJNB30BaTh Jie(peKTHBIC
AIEMEHTHLYTOOBI caenath cBoro Cb, s B3syics 3a pabory. Hauan ¢ moxkymku
3JIEMEHTOB Ha eBay.
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Kynun Heckoiabko 0JIOKOB MOHOKPHUCTAJTMYECKUX COJHEYHBIX 3JIEMEHTOB
pasmepom  3x6mioiima. UYtoOst cmemate Cb, HeoOX0AMMO  COEIWHUTH
MOCJIEIOBATENBHO 36 TakuX 3J€MEHTOB. KakIplil 3IEMEHT IeHepHpyeT MOpsaKa
0,5B. 36 »1€MEHTOB,COCIMHEHHBIX MOCJIEAOBATEIBHO OaayT HaMm OKoJio 18B,
KOTOpble OyAyT IOCTaTOYHBI JUisl 3apanku Oatapeit Ha 12B. ([a, Takoe BricOKOE
HaIpspKEHUE JAEUCTBUTENBHO HeoOxoaumo st »ddexTuBHON 3apsaku  12B
aKKyMYJISITOPOB).

CosHeUHbIE 3JIEMEHTHI ATOT0 THUIA TOHKHE Kak Oymara, XpyIrnkue U JIOMKHE
Kak cTeksio. Mx oyens jerko moBpemuTh. [IpomaBer 3THX 3JIE€MEHTOB OKYHYII
HaOopk! U3 18 mMT. B BOCK AJ1 CTAOUIM3AIMK U JOCTaBKU 0e3 moBpexaeHuid. Bock
—3TO TOJIOBHAsI OOJIb TIPU €ro yaaleHuu. Eciu y Bac ecThb BO3MOXHOCTH, WIITUTE
AJIEMEHTBI, HE TIOKPHIThIE BOCKOM. HO TOMHUTE, UTO OHU MOTYT MOJTYYUThH OOJIBIIE
MTOBPEXKICHUI MTPU TPAHCTIOPTUPOBKE.

3amMeTbTe, 4YTO MOHM DJIEMEHTHI YK€ HMMEIOT TMPUIAsTHHBIE MPOBOHUKHU.
Nmurte »neMeHThl € yXe TMpUNasHHBIMU TMpOoBOAHUKaMU.Jlaxke C TakuMH
AJIEMEHTaMH BaM HY>KHO OBITh TOTOBBIM MHOTO MOpaboTaTh MasyibHUKOM. Eciu ke
BBl KYMHUTE 3JEMEHTHI 0€3 MPOBOJHHUKOB, MPUTOTOBHTECH PabOTaTh MAsSIbBHUKOM
pa3za B 2-3 Goubie. Kopoue, Jtydiiie eperiaTuTh 3a y>ke NpunasHHble MIpoBOA.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 71
http://electricalschool.info/



http://www.electrolibrary.info/electrik.htm
http://www.electrolibrary.info/electrik.htm
http://electricalschool.info/
http://www.tesla.chisar.net/wp-content/uploads/2010/08/waxy.jpg

DJIeKTPOHHBIN KYPHAJ «I djiekTpuk!» Ne21 Oktsaopb-Hos10ps 2010 1.

Taxoke s Kynuin mapy HaOOpOB 3JIEMEHTOB 0€3 3aJIMBKHM BOCKOM Y JIPYTOTO
MpOJaBUA. DTU 3JEMEHTHI MPUIILJIM YIIAKOBAHHbIE B IJIACTUKOBYIO KOpPOOKYy. OHuU
OonTtamuch B KOpPOOKE H HEMHOro OOKOJOJMUCh 10 OoKaM U  YIJIaM.
HesnauutenpHbie CKOIBI HE UMEIOT 0c000ro 3HaueHus. OHU HE CMOTYT CHU3UTH
MOIITHOCTh DJIEMEHTA HACTOJBKO, YTOOBI 00 STOM HaJ0 OBIIO OECIIOKOWUTHCS.
KymieHHbIX MHO 3J1€MEHTOB JOJKHO XBaTUTh Ha cOopky nByx Cb. f 3nato, uro,
BO3MO>KHO, CJIOMal0 MapouKy Mpu cOOpKe, MOATOMY KYIHUJ UyTh OOJIbIIIE.

ConHeYyHBbIC 3JIEMEHTBHI IMPOJAIOTCS CaMOT0 IIHPOKOIo CIekTpa GhopM u
pasmepoB. Bel MokeTe HCIOIB30BaTh 0Oo0jiee KPYIHBIC WM MEJIKHE, YeM MOH
3x6ar0imoB. [IpocTo moMHMTE:

e DJIEMEHTHI OJJHOTO THUIIA MPOU3BOJIAT OJUHAKOBOE HANPSIKEHNE HE3aBUCHUMO
oT ux pasmepa. [loaTomy U1 mOMydeHHsI 3aJaHHOTO HANPSDKEHUs BCEraa
oTpedyeTCsl OMMHAKOBOE KOJIMYECTBO DJIEMEHTOB.

* bonpmue no pasmepy a3ieMEHTbl MOTYT reHepupoBaTh OOnbIIMI TOK, a
MEHBIIUE TIO pa3Mepy, COOTBETCTBEHHO — MEHBILINN TOK.

e OOmas MOUIHOCTh Balled OaTapen ONpeneNseTcsd Kak €€ HampsKeHUe
YMHOKE€HHOE€ Ha T€HEpUPYEMBIHN TOK.

Hcnonb3zoBanre OONBIIMX MO pa3Mepy 3JIEMEHTOB TO3BOJIUT MOJYYHTh
OOJIBIITYI0 MOIIIHOCTH MPHU TOM K€ HANPsHKEHUH, HO OaTapes MOTy4YuTCsl KpyInHee U
TSDKENEe.

Hcnonp30BaHnEe MEHBIIUX DJIEMEHTOB MO3BOJHUT YMEHBIIUTH U OOJETYUTH
Oarapero, HO HE CMOXKET OOECIEeYUTh TaKyl K€ MOUIHOCTb. TaKkKe CTOUT
OTMETHTb, YTO UCIOJIb30BAHKE B OAHOI Oarapee 3J1€MEHTOB Pa3HBIX Pa3MEpPOB —
ioxast ujesl.

[Tpyunna B TOM, YTO MaKCUMaJIbHBIA TOK, TEHEPUPYEMBIil Ballei OaTapeei,
OyZIeT OorpaHM4YeH TOKOM CaMOTrO MAaJeHBKOTO »JJeMeHTa, a Ooyiee KpPYITHbBIE
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AJIEMEHTHI HE OoynyT paboTaTh B MOJIHYIO CUITY.
ConHeuyHblEe 2JIEMEHTHI, Ha KOTOPBIX 5 OCTAHOBWJI BBIOOP, HMMEIOT pazMmep
3x6a101iMa U CIIOCOOHBI TEHEPUPOBATH TOK MPUMEPHO 3 aMIiepa.

S nnaHUPYH COETUWHUTH MOCIEI0BATEIbHO 36 TaKMX SJEMEHTOB, YTOOBI
MOJTIYYNTh HaNpsKEHUE 4yTh Oouibiie 18 BobT. B pe3ynbpTaTe A0MKHA MOTYyIUTHCS
Oatapes, ciocoOHasl BbIJIaBaTh MOIMHOCTH IMopsiaka 60 BaTT HaA SPKOM COJIHIIC.
3BYYUT HE CWJIBHO BIEYATJISIIOIIE, HO BCE XK€ ATO Jyulle uyeM Huuero. [Ipu uewm,
310 60BT KaXX bl JeHb, KOTJlJa CBETUT COJIHIIC.

Ota sHeprusi OyAeT WATH Ha 3apAJIKYy aKKyMyJsITopa, KOTOpbId Oyjaer
UCIIOJIb30BAThCS ISl MUTAHUS CBETWJIBHUKOB M HEOOJIBIION ammaparypbl BCETro
HECKOJIBKO YacOB MOCJI€ HACTYIUIEHHUs] TeMHOTHI. [IpocTo xorna s uay cnatb, MOU
AHEepreTUYecKrue MnoTpedHocTu cBoairca K Hyio. Kopoue, 60 BT 3T0 BrmosHe
J0CTaTOYHO, OCOOEHHO YUYWTHIBasl, YTO Y MEHS €CTb BETPOIr€HEpaTop, KOTOPBIH
TO€E IPOU3BOJIUT DHEPIUIO, KOTa IyeT BETEP.

[Tocie TOro Kak BBl KyIUTE CBOM COJIHCUHBIC 3JIEMEHTHI CIPSYLTE MX B
0e30macHoe MeCTO, IJIe OHU HE Pa300bIOTCS, HE MOMaAyT JACTSIM JJIi UTP U He
OyIyT CBEICHBI Ballel cO0aKoW 10 TeX TOp, MOKa Bbl HE OyAeTe TOTOBBI
yctaHoBUTh ux B Bamry Cb. DieMmeHThl OueHb Xpymnkue. ['pyboe oOparmieHue
MPEBPATUT Ballldi JIOPOTHE COJHCYHBIC ODJIIEMCHTHI B MAaJICHBKHEC CHHCHBKHE
OJIeCTSIIME ¥ HU JUISl 9Y€T0 HEIPUTOIHBIC OCKOJIOYKH.

Wtak, conHeuHas Oarapes 3TO MPOCTO HENIyOOKMH smuWK. S Hayan c
MOCTPOMKHU TaKOTO siluKa. S caenan ero HErsyOOKHUM, YTOObI OOpTa HE 3aTEHSIIU
COJIHEYHBIC DJIEMEHTHI, KOT/Ia COJIHIIE CBETHT Tox yriioM. CraenaH oH u3 (haHepsl
tonmuHON 3/8 mroiiMa ¢ OopTukamMu W3 peek ToimuHou 3/4 mioiima. boptuku
MPUKJICCHbl U TIPUBHHYEHBI HAa MecTo. barapes Oymer comepkaTh 36 3I€MEHTOB
pa3MepoM 3x6 moiiMoB. S pemn pa3ienauTh uX Ha ABE TPYyNIbI Mo 18 mT.mpocTo
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I TOTrO, 4TOOBI MX OBLIO mpoine masth B Oyaymem. OTCiofa U IEHTpajabHas
IUTaHKA IOCEPEINHE SALIUKA.

i

R
[ z'.i.éf

Bor nebompmiolt HaOpocok, mokaseiBatomuii pasmepbl Moeit Cb. Bce
pasMepbl B JOWMax (MPOCTUTE MEHs, MOKJIOHHMKM METPUYECKOW CHUCTEMBI).
boptuku tommuuol 3/4m10iiMa MAYT BOKPYT Bcero nmcrta ¢aHepbl. Takol ke
OOpTUK HJIET MO IEHTPY W JAEIUT OaTtapero Ha JBe 4acTu. B obmiem, s pemmi
caenatb Tak. Ho B mpunIune, pasmMepsl U OOIIMI 1u3ailH HE KPUTHUYHBI. MoxeTre
CBOOOJTHO BCE BapbUPOBATH B CBOEM 3CKH3E.

Pa3zmepsl ke TyT s npuBOAy IS TEX JIOAECH, KOTOPbIE MOCTOSHHO HOIOT,
9TOOBI S BKJIIOYMJI WX B CBOM JCKM3bL. S Bcerma moompsito  Hapos
AKCIIEPUMEHTHUPOBATh U HM300peTaTh YTO-TO CBOE, HEXENIU CIENO CIeI0BaTh
MHCTPYKIIUSIM, HAMMMCAHHBIM MHOM (WJIU KEM-TO enie). Bo3aMokHO, yBac MOJIy4YUTCs
Jy4Ie.

Bun onHoit 3 nmonoBuH Moei Oyaymiei Oatapeu. B 3Toil monoBune Oyner
pa3MeriieHa nepnas rpynma u3 18 anmementoB. OOpaTuTe BHUMaHUE HA HEOOJBIIINE
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oTBepcTHsi B OopTukax. OT1o OymeT HWxHAS dYacTh Oatapen (Ha (OTO Bepx
HaxXOJUTCA BHU3Y). DTO BEHTWIALMOHHBIE OTBEPCTHS, NpPEIHA3HAUCHHbIEC IS
BBIDABHUBAHMS [NIaBJIEHUA BO3ayxa BHYTpM U cHapyxu Cb wu cayxamme ans
yAAJIECHUS BIIary.

DTU OTBEPCTUS JOJKHBI OBITH TOJILKO BHM3Y OaTapeu, MHa4e JOXK]b U poca
MOTNaayT BHYTPh. Takue k€ BEHTHIAIIMOHHBIE OTBEPCTHUS JTOJKHBI OBITh C/IEJIaHbI B
LEHTPAJIbHON Pa3JeIUTEIbHON TUIAHKE.

Janee s BeIpe3ant aBa moaxoAsmux mo pasmepy kycka JBII. Onu OymyT
CIIY>KUTh TOJJIOKKaMH, Ha KOTOPBIX OYIyT COOMPATHCS COJIHEUHBIC SJIEMEHTHI.
OHU JO0KHBI CBOOOJHO TOMeEIIAThCs MexAy OopTtukamu. He oOs3aTenbHO
MCIIOJB30BaTh UMEHHO TiepdopupoBanHbie aucThl JIBII, mpocTo y MeHs oka3aauch
takue mnona pykoit. Iloiimer mr000N TOHKHUM, KECTKUM W HE MPOBOJAIIUA TOK
Matepua.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 75
http://electricalschool.info/



http://www.electrolibrary.info/electrik.htm
http://www.electrolibrary.info/electrik.htm
http://electricalschool.info/
http://www.tesla.chisar.net/wp-content/uploads/2010/08/boxnoplexy.jpg
http://www.tesla.chisar.net/wp-content/uploads/2010/08/boxplexy.jpg

DJIEKTPOHHBLIN KYPHAJI «I 2eKTpUK!» Ne21 OkTsa0pb-Hoa0ps 2010 1.

UtoOpl 3amuTUTh OaTaperd OT TOTOAHBIX HEMPUATHOCTEH, JIUIEBYIO
CTOPOHY 3aKpbhIBA€M OPICTEKIOM. JTH JBa KyCcKa OprcTekiia ObUIM BBIPE3aHbl,
9TOOBI 3aKPHIBAThH BCIO 0aTapero MOTHOCTHIO. Y MEHS He ObUIO OJTHOTO TOCTAaTOYHO
OOJIBIIIOTO KYyCKa.

Creksio TOXXKe MOXXHO HCIOJb30BaTh, HO CTEKJIO Oberca. ['paa, kamMHH U
JETSIUNA MycOp MOTYT pa3OuTh CTEKJIO, a OT OprcTeKia mpocto oTckouaT. Kak
BUJUTE, HaYMHAET BBIPUCOBBIBATHCS KAapTUHKA, KaK COJHE4Has Oatapes Oyner
BBITJISIJIETH B UTOTE.

VYrnc! Ha ¢doro aBa nucra Oprcrekiia COCIMHEHHBIE HA IEHTPATbHOU
neperopoake. Sl CBepiui OTBEPCTUSI BOKPYT KPOMKH, YTOOBI MOCATUTH OPTCTEKIIO
Ha IIypynbl. ByJbTe OCTOPOXKHBI, CBEPJIE OTBEPCTUSA BO3JIE KPOMKH OPICTEKJIA.
Bynere cuiibHO 1aBUTH — CIOMAETCA, YTO Y MEHS U Tpou301uio. B utore, s npocto
MPUKJICHIT OTJIOMAaBIIMKACS KyCOK U MPOCBEPIIUI HEJAIEKO HOBOE OTBEPCTHE.
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Iloce aToro, s OKpacwy BCE JEPEBSIHHBIE YacTH COJHEYHOH OaTapen
HECKOJBKMMH CJIOSMHM KpPAacKH, 4TOOBI 3alllUTUTh MX OT BJIard U BO3JECUCTBUS
OKpYy>Karolen cpenpl. SuK s MOKpacusl BHYTpU U cHapyku. [Ipu BeiOope Tumna
KpacKy U €€ LBeTa OblI MCIOIb30BaH HAY4YHbIN NoaxoA. S B30oaTasl BCIO KpacKy
U3 OCTATKOB, UMEIOIIMXCS y MEHS B rapaxe, U BbIOpan Ty OaHKy, B KOTOPOM
KpacKu XBaTUT, YTOOBI clieiaTh BCIO padoTy.

[Toanmoxxku TOXKE OBUIM OKpalleHbl B HECKOJBKO CJIOEB C OOEHUX CTOPOH.
VY6enurech, 4TO Bbl XOPOIIO BCE MPOKPACUIIH, MHAYE JEPEBO MOMKET TOKOPOOUTHCS
OT BjJard. A 3TO MOXET MOBPEAUTb COJIHEYHBIE JJIEMEHTHI, KOTOpbIE OyayT
MPUKJICEHBI K MOJIOKKAM.

Tenepp, xorna y MmeHst ectb ocHoBa Jyisi Cb, camoe BpeMsi MOJArOTOBHUTh
COJIHEYHBIE 3JIEMEHTHI.

Kak s roBopui panblile, yaaJieHUE BOCKa C COJIHEYHBIX 3JIEMEHTOB — 3TO
HaCTOsIIIas TooBHas 607b. [locine HecKONIbKUX TPOO M OMIKMOOK s BCE-TaKU HaIlel
Heruioxou crnoco0. Ho s mo-npekHeMy peKOMEHAyI0 MOKYIaTh JIEMEHTHl y TOTO,
KTO HE 3aJIMBA€T UX BOCKOM.
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[lepBbIil 1Iar, 3TO «KylaHWe» B ropsyel BOJE, YTOOBI pPaCTONUTh BOCK U
OTZENIUTh DJIEMEHTHI APYr OT Apyra. He maiite Boxe 3akumeTh, MHAYE MY3BIPbKU
napa OyJ1yT CUJIBHO OMTh 3JI€MEHTHI OJIMH O JIpyroil. Kumsiast Boga Tak:ke MOXKET
ObITh CIIMILIKOM TOpSiYei, B 3JIEMEHTaX MOTYT OBITb HApYILIEHbI 3JIEKTPUYECKUE
KOHTAKTBI.

51 Taxke peKOMEHAYIO IOrPyXKaThb 3JEMEHTHI B XOJIOJHYIO BOJY, a IIOTOM
MEUIEHHO WX HarpeBarb, 4YTOObl HCKJIIOYUTh HEPABHOMEPHBIA  Harpes.
[InmacTUKOBBIE HIMIIBI M JOMATKA MOMOTYT OTAEINTH JJIEMEHTBI, KOIZJA BOCK
pacraert. [loctapaiiTech CUIBHO HE TSHYTh 3a METAJUIMYECKAE MPOBOJHUKN —MOTYT
nopsatbcs. Sl OOHapyXWMJ 3TO, KOrza IpoOOBajl pa3feiiuTb CBOM JJIEMEHTHI.
Xopo11o, 4To s KYIIWI UX C 3aI1acoM.

L

Tyt mokazaHa (uHalbHasE BEPCHUs «YCTAHOBKM» KOTOPYIO S MCIIOJIb30BaJl.
Mos noapyra cnpocuia, 4To 3To i TOTOBJI0. BooOpasurte ee ynuBiieHHe, Korjaa s
orBeTw: «CoyiHEeUHbIe 3eMeHThD». [lepBas «ropsiyas BaHHa» JJI pacTariuBaHUs
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BOCKa HaxOJMTCS Ha 3aJHEM IUIaHe crnpasa. Ha mepenHem ruiane cneBa —ropsdas
MbUIbHAsi BOJA, a CIpaBa — YHUCTas Tropsyas Bojaa. TemmepaTypsl BO BCEX
KaCTPIOJISIX HUYKE TEMIIEPATYPbl KUTICHUS BOJIBL.

CHauana B JaJbHEH KacTpIOJIE PACTAINIMBAEM BOCK, IEPEHOCUM 3JIEMEHTHI
10 OJIHOMY B MBUIBHYIO BOAY, YTOOBI yJaduTh OCTaTKM BOCKA, IOCIE 4YEro
MPOMBIBAEM B 4YHUCTOM Boj€.BhIKIagpiBaeM 3JIEMEHTHI JIsI MPOCYIIKU Ha
MOJIOTEHIIE. Bl MOXeTe MEHSTh MbUIbHYIO BOAY U BOJAY JUIsl TPOMBIBKH MOYAIIIE.
ToJibKO HE CIMBaTe UCIOJIB30BAHHYIO BOJIy B KaHAIU3AIIMIO, T.K. BOCK 3aTBEpPAECET
Y 3aCOPUT CTOK.

DTOT mpoliecc YAl MPAaKTHYECKH BECh BOCK C COJHEYHBIX AJIEMEHTOB.
Tonpko Ha HEKOTOPHIX OCTAIUCHh TOHKHUE IJIEHKH, HO 3TO HE MOMEIIAET Maiike U
pabore »siemeHTOB. [IpoMbIBKa pacTBOpUTENIEM, BO3MOXKHO, YIQJIUT OCTaTKU
BOCKa, HO 3TO MOXXET OBITh OIACHO U 3JI0BOHHO.

Heckonbko pa3ieieHHbIX U OYMIIEHHBIX COJIHEUHBIX 3JIEMEHTOB CyIIaTCA Ha
nonoreHne. llocne pasgeneHuss W yAaneHUs 3allUTHOTO BOCKA M3-3a CBOEH
XPYNKOCTA OHU CTaJIM yAMBUTENIBHO CIOXHBIMH B OOpalleHUH U XpaHeHuu. S
PEKOMEHIyI0 OCTaBUTh HMX B BOCKE JO T€X IOp, MOKa Bbl HE OyJeTe T'OTOBBI
ycTaHoBUTh ux B Bamry Cb. DTo mo3BONHUT BaM HE pa3OUTh MX /IO TOTO, KaK BbI
CMOJKETE UX HCIOJIb30BaTh. [109TOMY MOCTpONTE CHauaga OCHOBY il OaTapeu. Y
MEHS K€ MPHUIILIO YK€ BPEMS YCTAHOBUTH UX.
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- IR R

51 Hayan ¢ OT PUCOBKH CETKM Ha Ka)KJI0M OCHOBE, VISl YIIPOLIECHHS MpoLecca
YCTAaHOBKM Ka)XXJIOr0 3JeMeHTa. [I0TOM S BBUIOXKHWI B3JEMEHTBI MO 3TOM CETKE
oOpaTHOM CTOPOHOM BBEPX, TAK MX MOXKHO CIasTh BMecTe. Bee 18 anemenToB st
KaKJI0OM TIOJIOBUHBI OaTaper TOJDKHBI OBITh COEAMHEHBI MOCIEAOBATEIHHO,IIOCIIe
4ero o0€ TIOJIOBHHBI TAaKXE JIOJDKHBI OBITh COCJIMHEHBI TOCIEAOBATECIIBHO IS
MOJTy4eHUs TpeOyeMOoro HampsiKeHuUs..

CmanBaTh JJIEMEHTBHI MEXAY COOOW TMOHAYally CIIO)KHO, HO S OBICTPO
npuioBuwics.  Hauuwnaiite  TOMRKO ¢ JIBYX  3JIEeMEHTOB.  Pa3mecture
COCMHUTENbHBIE TPOBOJHUKHN OJHOTO M3 HUX TaK, YTOOBI OHH MEpEeceKalld TOYKU
naiku Ha oOpaTHOU cTopoHe aApyroro. Takxe HyX HO yOeIUTbCsl, YTO PACCTOSIHUE
MEK]ly JJIEMEHTAMH COOTBETCTBYET PA3METKE.

Sl wmcnosp30Bal  MAJOMONIHBIA TMAsUIBHUK W MPYTKOBBIM IIPUIION €
cepaueBuHo u3 kKanudomu. Takke mepen Maiko s cMasbiBal (DIFOCOM TOYKHU
MMaliKki Ha 3JIEMEHTaX NpU MOMOIIM CIENUAIBbHOTO Kapanaama. He naBute Ha
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nasyibHUK! DJIEMEHThl TOHKHE U XPYNKUE, HAXKMETE CUIIbHO — ciomaete. S Obul
HEaKKypaTeH Mapy pa3 — NPUILLIIOCh BBIOPOCUTh HECKOJIBKO 3JIEMEHTOB.

[ToBTOPATH MalKy MPUILIOCH IO TEX IOP, MOKA HE MOJTYYHIACh ICTIOYKaA M3
6-Tr 351eMeHTOB. COCIMHUTEIbHBIC IITUHBI OT CJIOMAaHHBIX 3JICMEHTOB S IPHUIIASIT K
o0paTHOM CTOPOHE MOCIICTHETO JIEMEHTA IEMOYKU. TaKuX IEroYeK 5 caeall TPpH,
MOBTOPHB TPOIEAYPY €IIe IBaxabl. Bcero 18 ayieMeHTOB /il IEpBOM TTOJIOBUHBI
OaTapem.

Tpu 1UEnoYku 3JIEMEHTOB JOJDKHBI OBITh COEIWHEHBI IMOCIEI0BATEIbHO.
[TosToMy cpenHIO LEeno4Ky nmoBopauuBaeM Ha 180 rpamycoB MO OTHONIEHHIO K
nByM ApyruM. OpueHTalus LENoYeK MONy4YWiIach MPaBUIbHOW (3JIEMEHTHI BCE
emie Jexkar oOpaTHOM CTOpPOHOWM BBepX Ha mojioxkke). Crepyromwuid mar —
MPUKJIEUBAHUE PJIEMEHTOB Ha MECTO.
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[IpuknenBanue >3J€MEHTOB MNOTpeOyeT HEKOTOpod CcHOpoBkU. Hanocum
HEOOJIPIIYI0 KaIlUIl0 CHJIMKOHOBOTO TE€pMETHMKAa B LEHTPE KaXKIOr0 M3 IIECTU
JJIEMEHTOB OXHOM wnenodku. [locie 3TOro mepeBopaymBaeM LETMOYKY JIMLEBOU
CTOPOHOM BBEPX M pPa3MELIaEM JIEMEHTHl II0 Pa3METKE, KOTOPYK HAaHECIH
panbiie. JIErOHBKO MPUKMUTE HJIEMEHTB, HAJaBlIUBas IO ILEHTPY, YTOOBI
IPUKIEUTh HUX K ocHOBe. CJIOKHOCTM BO3HHMKAlOT B OCHOBHOM IIpH
NepeBOpauMBaHUN THOKOM LEMOYKH »JJIeMEHTOB. Bropas mnapa pyk TyT He
IIOBPEIUT.

He HanOCHTE COMIIKOM MHOIO KJI€SI U HE NPUKIECHBAUTE 3JIEMEHTHl HUTIE
KpOME LIEHTpa. DJIEMEHTbl U MOJJI0KKA, HA KOTOPOM OHM CMOHTUPOBAHBI, OyAyT
pacIIMpATHCS, CHKUMAThCA, THYTbCA U JAePOPMUPOBATHCA MNPU H3MEHEHHH
TEMIIEPATYPBl ¥ BIAXHOCTU. ECu BBI MIPUKIIEUTE 3JIEMEHT IO BCEW IUIONIAAU, OH
co BpemeHeM ciomaercs. lIpukienBaHuMe TONBKO B LIEHTPE JAET JJIEMEHTaM
BO3MOKHOCTb CBOOOJHO J1€(OPMHUPOBATHCA OTAEIBHO OT OCHOBBIL. DJIEMEHTHI U
OCHOBA MOTYT JIe(pOpMUPOBATHCS O-PA3HOMY U DJIEMEHTBI HE CIIOMAIOTCSL.

Bot nonHocThi0 coOpaHHas mojioBUHA Oatapeu. S MCHONIB30Bal MEIHYIO
OTUTETKY OT KaOeJIs JIJIsl COSTMHEHUS TIEPBOM U BTOPOH IIEMTOYKH 3JIEMECHTOB.
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MOHO MCTIONB30BaTh CIENUAIbHBIC MIWHBI WIH JaKe OOBIYHBIC MPOBOJIA.
[Ipocto y MeHa moa pykoil Obula MenHas oruieTka oT kabens. Takoe xe
COCJIMHEHHE JieJaeM ¢ OOpaTHOM CTOPOHBI MEXKIY BTOPOM M TpeThel LETMOYKON
aneMeHToB. Kamnel repMeTrka s IpUKpenui IpoBoJ K OCHOBAHUIO, UTOObI OH HE
«TYJISU» ¥ HE THYJICS.

TecT mepBoif MOJIOBUHBI COMHEYHOW OaTapen Ha conHie. [lpu cmabom
COJIHIIC B JBIMKE 9Ta mojoBuHa reHepupyet 9,31B. Ypa! Paboraer! Tenmepr mue
HY>KHO CJIEJIaTh €IIe OJTHY TaKylo e TOJIOBUHY OaTapeu.
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| |

[Tocne Toro kak oOe OCHOBBI C B3JE€MEHTaMU OyAyT TOTOBBI, I CMOTY
YCTaHOBUTh WX HA MECTO B TMOJTOTOBICHHYI0 KOPOOKY M COEIUHHUTb.
Kaxxnass 13 mojoBUH momeniaeTcss Ha cBoe MecTo. S ucnoiib3oBasl 4 HEOOIBIINX
1rypymna Jjsi KperyeHUs OCHOBBI C JIEMEHTAMH BHYTpHU OaTapeu.

. A
.L* o

[TpoBoxa ansi coenvHEHUs MOJIOBUH OarapeW s MPOIyCTHI Yepe3 OJHO W3
BEHTWJISIIUOHHBIX OTBEPCTUH B LIEHTpaibHOM OopTuke. TyT ToXe mMapa Kamenib
repMETHKa MTOMOXKET 3aKPEeNUTh MPOBOJ Ha OJTHOM MECTE U MPEIOTBPATUThH €ro
OonTaHue BHyTpH OaTapew.
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Kaxnas comneynas Oarapess B CHCTeME JOJDKHA OBITh CHa0XeHa
OJIOKMPYIOIIIUM  JTMOJIOM,COCAMHEHHBIM TIOCJIeIOBAaTeIbHO ¢ Oarapeei. Jlmon
HYXEH ISl PEIOTBPAIeHUs pa3psiaa akKyMyJISTOPOB depe3 OaTapero HOYbIO U B
MaCMYPHYIO TIOTOTY.

S ucnons3zoBan auox Illorrku Ha 3,3A. HQuoxasl LlloTTkn mMeroT ropasno
OoJjiee HU3KOE TMAJICHUE HAIpPsDKEHUs, 4YeM OObIuHbIe JUOJbl. COOTBETCTBEHHO,
OyIyT MEHbIIE NMOTepU MOUIHOCTH Ha auoje. S kynuin Habop u3 25 AMOI0B
Mapku31DQO03 Ha eBay Bcero 3a mapy OakcoB. Y MeHS OCTaHETCs €Ile MHOTO
nno1oB it Mmoux Oyaymux Chb.

CHavana s mIaHuUpOBaJ MPHUCOSAMHUTH TUON CHapyku Oatapeu. Ho mocie
TOTO KaK MMOCMOTPEJ TEXHHUECKHUE XapaKTEPUCTUKH JTHOJIOB, PEIINI TIOMECTHTh MX
BHYTpH Oarapen. Y 3TUX JMOJOB MaJCHUEC HANPSHKCHHUS yMEHBIIACTCS CPOCTOM
TeMIiepaTypbl. BHyTpu Moel 6atapen OyaeT BBICOKas TeMreparypa, AHOJ OyaeT
pabotath Oosee addekTuBHO. lcmons3yem elie HEMHOTr0 CHJIMKOHOBOIO
repMeTHKa YTOOBI 3aKPEIUTh AUO/.
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S npocBepaunl OTBEpPCTHE B AHMILE OaTapen OJMKe K BEpXY, YTOObI BBIBECTH
npoBoAa HapyxXKy. I[IpoBojma 3aBs3aHbl Ha y3e€d, 4YTOOBI MPEIOTBPATUTHh HX
BBITSATHBAaHWE M3 OaTaped, M 3aKpeIuieHbl BCE TEM JK€ TIE€pPMETUKOM.
BaxxHO gaTh repMeTUKY BBICOXHYTh J0 TOTO, KaK Mbl OyJIeM KpPEMHUTh OPI'CTEKIIO Ha
Mecto. CoBerylo, onupasich Ha mOpeaplayuuil onbiT. McmapeHus M3 CHIMKOHA
MOTYT 00pa30BaTh IUIEHKY Ha BHYTPEHHEH MOBEPXHOCTU OPICTEKJIa MAJIEMEHTOB,
€CJIM Bbl HE JJa/INTE CUINKOHY BBICOXHYTbh Ha OTKPBITOM BO3yXE€.

|

-sali

n CIIC HCMHOT'O IrCPMCTHKA AJIA repMETU3allii BBIXOJHOI'O OTBCPCTHA.

Ha BBIXOMHOW TIPOBOA s MPUKPYTHI JIBYX KOHTaKTHBIA pa3beM. Po3zeTka
ATOTO pa3beMa OyAeT NPHUCOSAWHEHA K KOHTPOJUIEPY 3apsja aKKyMYJISTOpPOB,
KOTOPBIH I UCTIOJIB3YIO JIJISi CBOETO BETporeneparopa. Takum oOpa3om, COIHEUHas
Oarapes CMOXET paboTaTh C HUM MapajuIeNIbHO.
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Bor kak BeIsiMT 3akoHYeHHas CbB ¢ NpPUKPYYEHHBIM 3KpaHOM U3
oprcrekia.OpreTekiio moka enie He repMeTU3upoBaHo. S cHavana He IPOU3BOINI
repMeTu3anuioo CThikoB. I[IpoBen cHawama Hebonbmoe TtectupoBanue. Ilo
pe3ylibTaTaM TEeCTOB MHE MOTpeOOBaliCA JOCTYN K BHYTPEHHOCTSIM OaTapeu, TaMm
oOHapyxujack npooiema.

Y MeHs Ha OIHOM M3 3JEMEHTOB OTOIIEN KOHTakT. MoxkeT ObITh, 3TO
MPOU3OIILJIO U3-3a TMepenaga TeMIEpaTyp WIK U3-32 HEaKKypaTHOTO OOpalleHus ¢
Oarapeeii. Kto 3naer? S pa3obOpan Oartapero W 3aMEHWI 3TOT IMOBPEKICHHBIN
anemeHT. C Tex mop mpobiieMm He Obu10. B Oymymiem, BO3MOXKHO, s TEPMETH3IUPYIO
CTBIKH TI0J] OPTCTEKJIOM TPH TMOMOIIM T€PMETHKA WM 3aKPOI0 MX AIFOMUHUEBON
PaMKOM.

ey

Bor pe3ynbraThl TEeCTUpOBaHHS HANpPSKEHHUs 3aKOHYEHHOW OaTaped Ha
ApKOM 3MMHEM coiiHue. BonsTmeTp mokaseiBaer 18,88B 0e3 nHarpysku. OT10 B
TOYHOCTH KaK 51 ¥ PAaCCUUTHIBAIL.
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A BOT TECT MO TOKY B T€X k€ YCIOBUAX (SIPKOE 3UMHEE COJIHLIE). AMIIEPMETP
nokasbiBaeT 3,05A — TOK KOpPOTKOTO 3aMbIKaHHsS. DTO KakK pa3 HENAIEKO OT
pacueTHOro Toka snemeHToB. CosiHeuHasi OaTapes mpekpacHo padoTaer!

Conneuynas Garapest B pabore. Sl mepememiaio ee mapy pas3 B J€Hb s
COXpaHEHMsI OPHEHTAINU Ha COJHIIE, HO 3TO HE Takas YK W OOJbIIasi CI0KHOCTb.
Bo3MmokHO, Korma-HUOYAb S MOCTPOI0 ABTOMATHUYECKYHO) CHUCTEMY CIICIKEHHS 3a
COJTHIIEM.

Hrak, ckonbKo ke Bce 3TO cToWso? Sl COXpaHUI BCE YEKHU OT BCEX CBOUX
MOKYIOK JUIsi 3TOro mnpoekta. Hy W KOHEYHO MHOroe yke ObUlo y MEHS B
Mactepckoil. Besikue Kycku JepeBa, MpoBOJia U MPOYHE IMOJIE3HbIE BElU (KTO-TO
CKQXXET, MyCOp) BaJIAIOTCA TaKXKe y MeHs BOKpyr mactepckoi. Kopoue, MHOro
4ero yke 0pu10 moj pykoi. [ToaToMy Barmmm moic4eTsl MOTYT OTJIMYATHCS.
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Komnuekryromue
CoJIHEUHBIE JIEMEHTHI
HepeBo

Oprcrexio

[lypymst

CHINKOHOBBIN TEPMETHUK
IIpoBona

Jnon

JIByXKOHTaKTHBIN pa3beM

Kpacka

Ipoucxoxaenue

eBay

CrpoutenbHbIi Mara3uH
Co cBankmu

N3 3anmacoB
CrpoutenbHbIi Mara3uH
N3 3amacoB

eBay

Newark Electronics

N3 3amacoB

Hroro

Croumocth
$74.00%*
$20.26
$0.00
$0.00
$3.95
$0.00
$0.20+
$6.08
$0.00
$104.85

He Tak yx m mioxo! Oto numpe Mamas dacte ctouMmoctu cepuiiHon Cb

TAaKOM € MOIIHOCTU. U 3TO 0ueHb npocTo! Y MEeHs yKe €CTh IUIaH OCTPOUTH €IIIE
HECKOJIbKO COJIHEUHBIX Oarapeil, 4yToObl yBEIMYUTh MOIIHOCTh. Ha camom nene s
kynua 4 Habopa no 18 snemeHToB. B nojcuere ykazaHa CTOUMOCTb TOJBKO JBYX
Ha0OPOB, KOTOPHIE MOIUIM Ha MOCTPOEHUE COTHEYHOM OaTapeu.

Uctounuk: http://next-energy.ru/

Bce npenpiaymme Homepa
O€CIIIaTHOTO JIEKTPOHHOTIO JKypHaJa «Sl 3JIeKTPUK!»:

ApXHMB BceX HOMEPOB KYPHAJIA

HIkoua niist 3jeKkTpuKa (3J1eKTPOoTeXHUKA oT A 110 5) -

http://electricalschool.info/
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