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YPOKU 3NeKTPOMOHTaXa

Penpunuee Bnaoumup Buxmoposuu

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

YBUAEB Ha3BaHUE 3TOr0 ypoka, o yem Brl nmogymanu? KoHedHO, TpyAHO
CKa3aTh, KAKU€ MBICIU MOCETHWIN UMEHHO Bac, HO OOJIBIIMHCTBO OXKUJaeT (pasbl,
BpOJI€ «TOK OYEHb OIMACEH», «0yNbTe KpailHE OCTOPOKHBI», «HE MpUKacalTechy U
T.II.

YacTto MOKHO 3aMETHTh, YTO MHOTHE JIFOOM O0sSTCI BOOOIIE KaK-TO
CompHKacathCs ¢ dekTpuuecTBoM. Ecim Bl mepemarnynm gepe3 3TOT CTpax, TO
MO3BOJILTE MOXBAINTH Bac 3a myxectBo. Ho cTOMT HamoMHUTH, 4TO upe3MepHas
CaMOYBEPEHHOCTh BEChMa OIacHa.

B kauectBe orcrymieHusa. OqHa U3 NMPUYUH MPOU3BOJCTBEHHBIX TPaBM, HE
00s3aTENIbHO OT DJEKTPUYECKOrO TOKA, - 3TO MOTEps JOJKHOTO cTpaxa Mepen
OMmacHoCThi0. MIMEHHO 3TOT cTpax 3aMellaeT CaMOyBEpEeHHOCTh. UTOOBI cTaso
IIOHATHO, IIPUBEJIEM HECKOJIBKO IIPUMEPOB:

1. ITnotHuK, cunuTaromuii cedsi mpodecCuoHanoM, MOXKET HauyaTh 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 TIOSICOM. Pe3ynbraToM MOJXKET CTaTh IaJICHHE C
OOJBIIIONA BBICOTHI.

3. DJEKTPOMOHTaXXHHUK MOXET TMOCUUTaTh Ce0s BecbMa TOYHBIM U
aKKypaTHBIM, U OyzeT paboTarh, HE OTKJIOYas HarnpsbkeHus. Ho oHO HeTodHOe
JIBIDKEHUE MOXKET CTOUThH KU3HU. DTUM OTCTYILJICHUEM Mbl HUCKOJIBKO HE XOTENU
Bac wnamyrats. Hamportus, xorenun Bac mnoOyauTh: C OJDKHBIM yBa)KEHUEM
OTHOCUTECh K JJICKTPUUYECKOMY TOKY M OH oTOjaromaputT Bac cetom, Temiom,
YIOTOM ¥ KOM(OPTOM.

JlomKHO OBITH CaMOl TNIABHOM KHHUIOM ISl 3JIEKTPOMOHTAKHHKA SIBIIACTCS
I[1YD. MoxHo ynomsiHyTh «lIpaBuia TexHHKH O€30MaCHOCTH MPH SKCIUTyaTalin
AIIEKTPOYCTAaHOBOK MoTpeduTenei», a Tak xe pasnble ['OCThI. Hutath BeCk 3TOT
Marepuan TPYJIOEMKOEe 3aHsTHe, TeM Oojee 4uTro Mbl ¢ Bamu Orpannydumcs

IIxkona quis 1eKTpUKa (3JIEKTPOTEXHUKA OT A 10 S) - 3
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MOHTa)XOM TPOBOJIKM CBOEro Joma, KBapTupbl. Ha 4yTto cpa3zy oOpamator
BHUMAaHNUE HOPMATUBHBIC TOKYMEHTHI?

Crporo 3ampemieHo JulaM, HE HWMEIOLIIUM CIEUaIbHOIO JOIYCKa,
IPOU3BOIUTH PAOOTHI HA ANEKTPOYCTAHOBKAX, HAXOISIIMXCS IO HAIPSKECHUEM.
Ecmu Bel pemmnm caMOCTOSTENBHO 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, BBIKJIIOUYATEINIEH,
CBETWJIBHMKOB, TO MNPOU3BOJHWTH BBl 3TO MOXKETE TOJIBKO NPHU IOJIHOM CHSTHUH
HANPSKEHHUS.

J171st 3TOro HeoOXOAUMO:

- MPOCTHIE TPOOKH — BEIKPYTHTb;

- MPOOKU-aBTOMAT — BBIKJIIOUUTD;

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

Tenepp cmeno MOxHO Opatbcsi 3a paboty. M yOemurenbHas mnpocn0a:
coOmogaiTe 3TO TpeOOBaHWE, YTOOBI CO3JATENM Kypca 4YyBCTBOBAIM CeOs
CIIOKOMHO. B mIpOTUBHOM Cilydae OTHUIIUTECH OT ITOTO Kypca.

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

1) ynoOHas cnienoAex ia, He CTECHSIOIIAs BMKCHHUS;

2) ynoOHas ¥ IpaKkTU4YHasi 00yBb, CIOCOOHAS 3AIIMTUTH CTOITY OT TOPYAIIHX
T'BO3/ICH ¥ MAJIBIIBI OT MAAIONINX 00JIOMKOB;

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

- BIIEKTPOMHCTPYMEHT LIEJIbIH, 0€3 OTOJICHHBIX MTPOBOOB WUJIH CKPYTOK;
- MOJIOTOK JIOJIKEH OBITh XOPOIIIO HACAXEH, PyKOSATKA 0€3 TPEeLiH;

- TUIOCKOTYOIIBI (OOKOpE3bl, KPYIJIOTYOIbl) — C M30JUPOBAHHBIMU PYUKAMU
(Ha BesKuUi ciryyait).

HIkoua niist 3jieKTpuKa (3JIeKTPOTeXHUKA OT A 10 )= -
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T.K. MpoOBOAKA YKIAABIBAETCS HA JOCTATOYHOM BBICOTE, TO IOPOU MPOCTO
HEOOXOJIMMBbI HAJCKHBIE IMOJMOCTH, KO3Jbl (CKOJOYEHHBIM CTOJ, C KOTOPOIO
yaoO0HO paboTaTh), CTPEeMSHKH. XOTS TMOpOH U3-3a OTCYTCTBHUSL BBIIIIE
MEPEUYHUCIEHHOTO TPUXOANIOCH BUAETh, KaK B XOJI IITK MyCThble OOYKHU, TOJIIOHBI,
neHOOJOKM — KOopode, BCE€, YTO TMOMAaJajoch Ha IJa3a U MOIJIO MOMOYb BCTaTh
noseiie. Ho 3T0 HempaBwiibHO, 3TO omacHo! JlymaiiTe HE O CKOpPOCTH, a O
KauecTBe paboThl 1 Bameit 6e3omacHoCTH.

T.o., 3a5yMaB cCaMOCTOATEbHBII 3JIEKTPOMOHTaX, Bam HE00Xx01uMo:
1) oObecTounTh 3aMEHAEMYIO MPOBOJKY (E€CITU €CTh);

2) coOmoCTH OCHOBHBIE TMpaBWJia TI0 TEXHUKE OE30MacHOCTH Ha
CTPOUILIONIAJIKE;

3) HaIMUYKe HYKHOTO UCTPABHOTO HHCTPYMEHTA,
4) cobmroicHNe TATBHEHIITNX HAIITMX COBETOB.
B arom ciyuae Bl oOpeudensl Ha ycnex!

Ha 3Tom ocTaHoBHMCS, a B CIEIyIONIEM ypOKE MBI 00CYIUM HEOOXOAMMBIH
MHCTPYMEHT, 0€3 KOTOPOTo JEHCTBUTEIHHO YyBCTBYEIIH ce0s Kak 03 pyK.

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

[TpomomkuM Harie 0OydeHHe JIEKTPOMOHTaXy CBOMMHU pykamu. MTak,rema
MOCBsAIIeHa HeoOxomumoMy uWHCTpyMeHTy. Ecmm Bwr cmpocute: «A  kakow
MHCTPYMEHT CaMbIil HY>KHBINU?», - TO OJJHO3HAYHO U HE O0TBETHM.Kak-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 HuUKak
XKUBEM B 21 Beke.

HNHcTpyMeHT Ha BCe BpeMeHa

Yro mpaBma, TO MpaBAa: 3JICKTPOMOHTAKHUKY MPHUXOAUTCS JPYIKUTh . C
MOJIOTKOM. JKenaTenbHo, 4ToObI ero Bec 0bu1 0,8 Kr. IT0 BecbMa NPUEMIIEMBbII BEC
U1l 3a0UBaHUSI CTPOUTENBHBIX IBO3JEH (B 00uxoze — Arobeneil); Iie mTyKaTypKy
MOKHO OTOMTb, I'/I€ OCTOPOYKHO MPOBOJ NOJIPOBHATH. CreLUaINCThl MOJIOTKOM B
IIyCTOTHBIX OETOHHBIX IUIUTaX Mapol yAapoB AENAIOT OTBEPCTUs B HYKHOM MECTE.

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

IHepdgoparop

TunoB mnepdoparopoB cymecTByeT MHOxecTBo. Ho wmbl ¢ Bawmu,
OTpaHUYMBAEMCSI MOHTAXXOM TPOBOJAKH B CBOEM JoMe, KBaptupe. Ecimu Bawm
MPEJACTOUT CJIeNaTh CEPhE3HOE KOJIMYECTBO CKBO3HBIX OTBEPCTHH B KUPIHUYHBIX
WM OETOHHBIX CTEHAaX, TO MpeJiaraéM OCTAaHOBHTH CBOW BBIOOP Ha MPAKTHYHOM,
He TsDKesoM nepdoparope. Hampumep, Ha TakoMm, Kak Bl BuauTe Ha CHUMKE IO/
Nel. M He oOs3aTenbHO 3TO JOJDKEH OBITH Bosch. ®upMm, Npou3BOASIINX
JOCTOMHBIA JIEKTPOUMHCTPYMEHT XOTh U HEMHOT'O, HO XBaTaeT.

B omimume oT gpenu, wiM Jaxe JApenb-niepdoparopa, HACTOSIIUAN
nepdopaTop HE TaK JKAJIKO HarpyxaTb paboroit. IIpumepHbIE BO3MOXXHOCTH
MPUBEICHHOr0 TepdopaTopa: MaKCUMAJbHBIA JMaMETp CBEpJia MPHU CBEPJICHUU
oetona — 24 mm; nepeBo — 30 MM; ctaim — 13 Mm.

Kak Bsl Bumure, mox mepdoparopom Ha wnrroctparuu mom No2 u Ne3
M300paKeHBI TATPOHBI IS (PUKCAIMK CBEPEN MO JEPEBY WM 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 Takowt ¢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 S) - 6
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IIpo cBépsia u He TOJBKO

——— —————
[Tepeiinem ko BTOpOI WLTHOCTparuu. 3nech moj Iudpoit 4 Bl BuguTe
Habop SDS-cBépen (yxe moHATHO i Kakoro wmatepuana?). IlpencraButh

a0bCoMIOTHO Bech HAOOp cCBepen — O3TO HE BO3MOXHO. Ho B BeIOOpE MBI
OTTAJIKUBAEMCS OT TTOCTABIICHHOM 3aJ1a4H.

CkaxeMm, HAM HEOOXOJMMO CKBO3HOE OTBEPCTHE HA YJMILY AJIS MMUTAIOIIETO
kabens. JluameTrp 3anuTHON TpyOBl — 22 MM, TOJIIMHA CTEHBI — 2 Kupnuda. Bam
noTpeOyeTcsi CBEepIIo quaMeTpoM 22 MM (MOKHO U 24 MM) U JUTMHHOM He MeHee 50
CM.

Ho cpenu cBépen Brl BuauTe aBa 10510Ta: OAHO B BHJE JIOMATKH, IPYroe
3aTOUYEHO Ha KOHYC (T.H. uKa). Y nepdopartopa ecTh peKuM pabOThl — 0JI0JICHHE.
NIMEHHO B ATOM pPEXKHME HCIOJB3YIOT T0JI0Ta. MOXHO MOJIOTKOM, @ MOXHO H
JI0JIOTOM TMPOOUTH OTBEPCTHE B IYCTOTKE OETOHHOIO TMEPEKPHITHS, OTOUTH HE
HY>KHBIM BBICTYII, HAIUUIBIB PAcTBOPA, MEMIAKOIIMK MPoBOAKE U T.4. HO ecth emé
OJIHO 0c000€ CBEPII0, 0 KOTOPOM MOTOBOPUM OTAEIBHO.

Kopona

Koponuaroe cBepio (mpeamer noa HoMepoM 5). OHO 3aMeHseT” paGoTy
MOJIOTKOM M 3yOWJIOM WM NeppopaTopoM, 3apsyKEHHBIM J0JOTOM. OCHOBHOE
MPUMEHEHNE — CBEpPJICHUE OTBEPCTHI HY>XHOU TIIyOWHBI MO KOPOOKH (CTaKaHBI)
JUISl YCTAHOBKH PO3€TOK, BBIKIIIOUATENIEH.

IIxona quis eKTpUKa (3JIEKTPOTEXHUKA OT A 10 5) - 7
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J:keHTIABMEHCKU HA0OD

11
mﬁ—_—‘_’gw 12

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

Hox (Ne7) mpumensiercs s paspe3aHus usomsiuuu kabeneil. Tak ke
HO’KOM 3aQUMINAIOT KOHIIBI KaXKJOW >KWJIbl KaOens JUisl pacKIIOYEHHs, HO 3Ty
onepaiuoo nNpodhecCUOHAIBHO U YJ00HO JAenaTh KJEHaMU IS CHATHUS U30JISIIUU
(Ne10).

bokopesbr (Ne8) BecbMa K MecTy, KOrJla Hajg0 OTKYCUTh JIMITHUE KOHIIBI
KW, YKOPOTHTH KWIbI, aKKypaTHO OOKYyCHTh pa3pe3aHHyro uzossuio. Ho stu
OTepalii MOXKHO CJENaTh APYTUM MHCTPYMEHTOM — Iiockoryomamu (Ne 9). Xots
Ookope3amu 3TO JesaTh yao0Hee. A BOT CKPYTKHU (COCIMHEHHE IBYX M O0JIee JKII)
HaJIeKHEH JenaTh MII0CKOTyOIaMu.

OTtBepTKa 1I0cKas, Wik «MuHycoBasi» (Nell), oObIYHO HCIHIONB3YETCS MpU
MOAKIIOYEHUN PO3ETOK, BBIKIIOYATENEH, CBETHJIIbHUKOB. 3aMETHUM, OJIHAKO, YTO
MOPOM OJHOM OTBEPTKOM HE 000MTHCH. I 1e-TO HaMO ka0 OTBEPTKH MOIIUpE, TIIe
— TIOYKe, a TJe-TO MOTpeOyeTcs U PUrypHasi, Wik «KpecToBas.

WNHpaukatopHble OTBEPTKHU MpeAcTaBUM JABe: 00bIuHyI0 (Nel3) u He 0ObIuHYIO
(Ne12). OObIuHYIO UCHONB3YIOT TaK: KaJOM OTBEPTKM OCTOPOXKHO MPUKACAIOTCS K
KJIEMME, BUHTY, 3aUMIIEHHON >XWJIE — CJIOBOM KO BCEMY, YTO MOXET OBbIThb O]
HaIpsHKEHUEM, a Maliell pyKH JEpKUM Ha METaNIMYecKOM KOHIE OTBEpTKHU. (Bbl
K€ TIOHMMaeTe — Ha MPOTHUBOIOJOXKHON cTOopoHe OT xana). Eciu mnpu
IIPUKOCHOBEHUN BHYTPH OTBEPTKU CBETUTHCS JIAMIIOYKA, TO JAHHBIM IIPOBOI,
KJIIEMMa, JKWJa, BUHT IIOJACOCAUHEHUS JEHCTBUTEIBHO IO HAIPSIKECHUEM.
[TomuuTe, €cau MMEHHO 3/1ech Bbl XOTUTE YTO-TO ceNaTh, TO-00ECTOUYBLTE 3TO
Mecto. ['epoiictBoBaTh He cTOMT. O HEOOBIYHON OTBEpTKE (BHYTPH €€ eCTh
OaTtapelKki) Mbl TIOTOBOPHM TIO3XKE.

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

3,Z[€CB MBI IIPpUBCIN HpI/IMCpHHﬁ CIIMCOK 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 Imoa poO3CTKH,
BBIKJIIOYATCIN, U IIOJAC — OTO TaKOU IMOSIC CO MHOTUMHM KapMaHaM# JIA y,Z[O6CTBa
HOIICHUA MHCTPYMCHTA, U T.A. U T.II.

HUror
B nocnenyronux ypokax Mbl OyjieM 00CYyKJ1aTh 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 1 cebsa, 4yro Bbl yunrech HE JKECTKMM IpaBujaMm, a
OCHOBHBIM IIPUHIIMIIAM 3JIEKTPOMOHTaXKA. BBl ye CTanm 3aMedarb, 4TO KaKOM-TO
MHCTPYMEHT MOKHO 3aMeHHUTh ApyruM? Otimuno! Ilo3BosibTe mpuBECTH OIUH
IIpUMED.

Kak-To Ha omHOM oOYeHb cephe3HOM 00bekTe («CeBepcTaib») MBI,
AIEKTPOMOHTAXXHUKHU, 3aTPOHYJIH BOIPOC O HEXBATKE HYKHOTO HHCTPYMEHTA.
OmguH W3  HamWX  PYKOBOJAWTENEW  MpPOW3HEC  KpbulaTyr  ¢pa3sy:
«DNEKTPOMOHTAXKHUK JTOJDKEH OBITh YHUBEPCATHHBIMY.

Tak 4To crapaiiTecb OBITh «YHHUBEPCAJIbHBIMUY», HCIOIB3YHUTE CBOIO
HaXOJ4YMBOCTb U HE BBIXOJMTE 3a PAMKH, IIPEABSBICHHBIEC ITPOEKTOM. VIMEHHO O
HEM MBI U [IOTOBOPUM B CIEAYIOLIEM YPOKE.

-Ypok 3-
Yrenune npoekra-"0ykBapnb'' 3J1eKTPOMOHTAKHUKA

Cam 1o ce0e MpOEeKT IEKTPOCHAOKEHUS KUIIOTO JJOMa JOCTaTOUYHO MPOCT U
MHOTro Oymar B cebe He coaepkuT. Bo3moxkHo, Bel momymaere, moi, 3TO Bawm,
cHenuaiucTam, IpocTo, a BOT HaM, HOBUYKaM, He 04eHb npocTo. CormacuMmces: 1o
Hayvajy ria3a MOryT pa3Oerarbcs, U HE 3Haellb 3a uTo Opathcsi. Ho mompoOyiite
B3IJISIHYTh Ha MPOEKT HE CO CTPAXOM IEpe]l HEU3BECTHBIM, & IOCMOTPUTE HA HETO
KAaK Ha YBJIEKaTeNIbHBIA pedyc, B KOTOPOM OYe€Hb XoueTcs pazoOpatecs. llepen
Bamu nenblii xxypHan pedycoB! MTak, HauHEM UX peniaTh.

OObIYHO K TpOeKTy mpuiiaraercsi crpaHula «TexHMuYecKue YCJIOBHS.
3nech pacnucaHo KTO, KakK, B COOTBETCTBUM C KaKUMHU. HOPMATHBHBIMU
JIoKyMeHTamu OyneT obecnieunBaTh Baine sxuiibe anexTposneprueit. Marepec ans
Bac pomkHa mpencTaBiiTh 3alHUCh O JOMYCTUMOW MOTPeOIsiIeMOM MOIIHOCTH U
CKOJIbKO M3 He€ TOoijeT Ha O0OTpPEeB; MOXKHO JIM TOJIb30BATHCS | CBAPKOM. XOTs

IIxosa quis 1eKTpUKa (3JIEKTPOTEXHUKA OT A 110 S) - 9
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MOAyMaTh W PEIINTh: Kakas MOIIHOCTb HY)KHa, HEOOXOAMMO JHM TpexdaszHoe
3JIeKTpOCcHaOXeHue, OyAeT M OTOIUIEHUE SJIEKTPUYECKMM U T.JI. CTOMT €lle 10
co3aHus npoekTa. Kak pemars 5Ty u Apyrue COMyTCTBYIOIIME BOMPOCH! — JI0JITast
Tema. Bbl ke g cebst KoHTponupyere Ha crpaHuile «TexHHYecKHe yCI0BHD)
HaJIM4YMe JOTOBOPEHHBIX unced. Ecth? Ecnu ecTh, 3HAYUT OTIWUYHO WU JIMCTaeM
Janblie.

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

Paznen «OOmmue pgaHHBIE» OIMKCHIBAET OMPEACICHHBIC TpPEeOOBaHUS K
OCYILIECTBJIICHUIO dJIEKTpOMOHTaka. (O3HAKOMbTECh C JAaHHOW HHQpOpMaIueH.
Pazymeercs, ecnu Bbl panee ¢ 1mogoOHON TEpMHUHOJIOTHEH HE CTAJIKUBAIUCH, TO
yTo-TO0 Oyner He moHsATHO. Ho He BcE. 3mech MOXKeT OBITh OTOBOPEHA BBICOTA
YCTaHOBKHM CUETYMKA, PO3ETOK, BBIKIIOYATENEH... XBaauTe ceds 3a To, B 4YeM Bol
yKe pa3OupaeTrech, a BOJIHOBATHCS M3-3a HE3HAHUS TIOKA HE CTOUT!

Xopouen ITOMOIIIBIO TS Bac Oyner «Cnenupuranus
3JIEKTPOOOOPYAOBaHMS, MATEPHAJIOB M  M3Aeauil» (B  JajdbHEHIIEeM
«Crnenudukanus»). 31ech nepeunciaeHbl KOMIUIEKTyomue Bameit nmpoBoaku. B
Ta0nuile 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 €TI0, YTO a0COJIOTHO BCE y4YecTb B
«Crneundukanum» He BO3MOXKHO.

OcTtanock y HaC caMmo€ MHTEPECHOE. ITO OCHOBHAS YACTh MPOEKTA: CXEMBI.
(Buumanwne! OOsi3atenbHO ckauaiTe cxembl (u3oOpaxkenuss B ¢popmare JPG) k
ATOMY YpPOKy IO 3TOH ccbuike http:/reprincev.oskol.in/elm/uroki/proekts.zip.
[Tocne ckaumBaHus HEOOXOIMMO TMEpEUMEHOBaTh JTOT (haiim B proekts.rar
Hezabynpre! Undopmanust u3 storo (aiina npuroautrcs Bam mpu m3ydenun Ha
MPOTSIKEHUU BCETO 3TOTO Kypca.)

NMeHHO uX MBI U MipeCcTaBiisieM BaiieMy BHUMaHHIO:
1. «CxeMa npuHUIMIHATIbHAS MUTAIOIICH CETH;

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

3. «Iliman cuctemMbl ypaBHUBAHUS MOTCHIIUAJIOBY;

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

Tenepp Bam mnpeacTouT «BKIIOYHMTHY»  MBITIMBOCTb, JOTaJJIMBOCTb,
cMekanky. Mal ke momnpobyem Bam Bce pazkeBarh. [Iponomkum ¢ MOMOIIBIO
«Ilnan cern 380/220 B» (B nanpHelimem «Ilnany»). [TocmoTpenu? Yro Bam 31ech
noHsaTHO? CTeHsl U neperopojku Buaute? OtnuuHo! HanmeHoBaHUE OTACIBHBIX
KOMHAT onpeaeawin? B nmoMmoiib B IEBOM HUXKHEM YTy YepTeka Tabiuila, a Ha
IJIaHe B KaKJ0M KOMHATe €CThb KpPY»XOK ¢ nu@ppoil. tak, rae kakoe nmoMmeuieHue
BBISICHUTH HE CIIOXKHO, ITpaBaa?

Ocranock pa3o0OpaTbCsi C KUPHBIMU YEPHBIMH JIMHUSIMU U CO BCAKUMU
3Haukamu. Hangure Kkopuaop, a COOTBETCTBEHHO M BXOJ B JOM. lIepBblii 3HAUOK,
YTO MBI BUJIUM, 3TO KPYXKOK, IEPEUEPKHYTBIM BHYTpU. ECiIM BCIOMHUTBH MIKOJIy —
bU3UKY — SIEKTPUYECKUEe IIENHU, TO TaK Mbl 00O3Havanu Jamrnouky. Kak Bumute
JaMIl  371eCb HecKoJibko. Yerbipe cBeTwiabHUKa mnoanucansl [ICX wu  Tpu
ceetwibHuKka — MBY. Ha Bamem npoekte BO3MOXHBI U JIpyrue OYKBEHHBIE
o0o3HaueHus. Ecau Bbl He 3HaeTe 3THUX 0003HA4YE€HWI, B MpUIAraeMoin
«Cneunukanum» B KojloHke «HammeHoBaHue» HaxoauTe 3TO OYKBEHHOE
o0o3HaueHue, a B KoJIOHKe «(O003HaveHHe» - Ha3BaHHWE ATOro mnpeamera. B
HallleM Cclly4ya€ — 4YTO O3TO 3a CBETWIbHHMK. [l0 3TOMy mNpHHIMIY MOKHO
paclippoBaTh M OCTAJIbHbIE HEMOHATHbIE OYyKBEHHble 0003HaueHus. Eciu
OykBeHHbIE 0003HAUEHHS BBIMOJHEHBl JIATMHCKUMU OyKBamMu, TO I HHX
BbIIEJIEHA  OT/EJIbHAas  KOJIOHKA. AHAJIOTMYHBIM  00pa3oM 1O  KOJOHKE
«O003Ha4YeHNe» ONPEIETSAETE, YTO ITO 3a IPEAMET.

T.o., paccmarpuBas «Ilinan ceTm», npuderaite K NpUIOKEHHON K MPOEKTY
«Crnenudukanum» 1 4yactb pedyca Brl ¢ serkocteio pasramaere. M obpamaiite
BHUMaHue Ha «llpuMedyaHus» Ha uepTexkax. B HHUX coIepKHUTCS TMoye3Has
YTOUHSIOIIAs] HH(POPMALIHSL.

He MMOoAIMMCaAHHBIMU OCTAJIMCh 3HAYKH, KOTOPBIC Ha JTI000M IIPOCKTC
O3Ha4ar0T OAHO H TOXKC:

HAPYKHbIM OJTHOKJIABUILIHBIN BBIKIIFOYATEINb;

HAPYKHBIM JIBYXKJIABUIIHBIA BBIKJIOYATEb;

BHYTPEHHUI OJHOKJIABUIIIHBIA BBIKJIOYATEb;

BHYTPEHHUMN JIBYXKJIABUIIHBIN BBIKIIIOYATEND;

BHYTPEHHUN TPEXKIABUIIHBIN BBIKIIOYATEIND;

BHYTPEHHSS PO3€ETKA;

KJIEMMHHUK (JI7151 TTOIKJTFOYEHHS JIF0OOTO MOHPABUBIIETOCS CBETHIIBHIKA);
Tpanchopmatop (31€Ch /7Sl TAIOTCHHBIX JIAaMIT B BAHHOW KOMHATE),
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NEPEeKIoYaTeNlb — OCOOBbI THUMN BBIKIKOYATENIEH, KOTOPbIE IO3BOJISIOT
BKJIIOYATh-BBIKJIIOYATh OJWH M TOT K€ CBETWIBHUK M3 Pa3HbIX MecT. B Hamem
ciydae Bbl BHIHTE OAMH MEPEKIIOYATENlb B KOPUAOpPE, a BTOPOM y BXOJa B
KOoTeabHY10. O0a BKIIIOYAIOT-BBIKIIIOUAIOT CBET B KOTEJIHHOM.

UTto 3a po3eTka Ha KyxHe XS-2 — 00BSICHEHHE PSAIIOM, 3/€Ch JKE€ Ha YepTEkKe
B «IIpuMedanun». A BOT B BAHHON KOMHATE JIB€ PO3ETKU OTJIIMYHBI OT OCTAIHHBIX,
T.K. OTO TOMEIIECHHE IIOBBIIICHHOM BIa)XHOCTH. Po3eTkn B BaHHOM KOMHATE
JIOJDKHBI OBITH BJIAr03alUICHHBIMH.

Ocranuck YCPHLBIC JIMHUU. 3381 A0raaJinCb YyiKC, 4TO 3TO IIYTH YKIAAKH
KaOeseH. HpI/I‘IGM BrI BUAUTC IITPHUXU HA ITHUX JIMHUAX — 3TO KOJIMYCCTBO KW B
KaOese Ha OIIPCACIICHHOM OTPC3KC.

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

DNeKTpuYecKuM  cepaueM goma  sBisercs 1mkad — yuera (L)
anekTposHeprun. CrmeBa Ha  CTEHE JIoOMa OH  H300paXeH  YEepHBIM
npsimoyroibHukoM. Keratu, Bcmorputecsk. IlIkad nzobpaskeH co CTOPOHBI YIIHIIBI.
Kak nmymaere, 3to ynoono? Ilocie moamuicaHusi MpoeKTa, MPOCTO MOMECTUTH
3HaUOK BHYTph noma Oymer He mpocto. O6pryHo IIIY Bcerma pacmosararor
BHYTPH, HO IPOKOHTPOJIUPOBATH 3TOT MOMEHT Y TPOCKTUPOBIIUKA CTOUT.

Ho mpopomkum. Ot LY oTXoguT nsaTh JUHUN (Tpynn) TPEXKUIbHBIX
kabenelr. Oto yBuaenu? Otauuno. WM 3amomMHuUTE, TOJBKO TOYKAa O3HAYaET
coenuHenue (pa3BerBiieHue) kabenei. [IpocTto mepeceueHue NUHUI HU O KaKOM
coeuHeHNH He roBoput! A naneire npocto. [IoMHUTE B AETCTBE pHCOBaHHBIE
nabupuntbl? Haunnaetre ot IIIY u BeauTe manblieM OTACIBHO B3STYIO TPYMILY 0
pa3MEnIEHHBIX HA HEW JIIEKTPOYCTAHOBOK. 3aMETWJIM: pPO3eTKa XS-2 — 3TO
OTIIebHAs Tpynma 6€e3 KaKuX-Tu00 OTBETBICHUH.

Uro u3 cebs BHyTpu npenacrasiger LY, orobpaxkaer «Icku3 mkada
yuera 0,38 kB (cmpaBouno)». O06 3TOM MBI MOTOBOPUM B JIPYTOM Ypoke. A
OPUHIIAI PACKIIOYEHHUS TPyNIn oToOpakeH Ha «CxeMe NPUHIHMNMAILHON
nutamomei cetw» (B ganpHeidmeMm «Cxemay). [lpu momomu 3t1oi «CxeMbD»
MOKHO KO€-4YTO 100aBUTH K TOMY, 4TO MbI y3HaIH 10 «Ilmany». [1o «Iliaany» Mbl
YBUJENH TITh oTXoasuux rpymnm oT Y. A Ha cxeme n300paxeHo U MOAMUCAHO
ceMb otxonasmux kaoOenein. [louemy? JlaBaiite pazOuparhcsi. B tabiuie ecrh
KoJloHKa «HaummeHOBaHMe 3JIEKTPONPHEMHHKA» U  NPOHUCAHBI _CEMb
HauMEHOBaHMA. Haj kaxapiM HaMMEHOBaHMEM H300paXeH COOTBETCTBYIOIINN
kabens. Ha kaxkmom kabene ects Hammucu. O 4eM OHU — yKa3bIBAIOT Ipadsl ciesa.
Ueptexxk HE pasivHeeH TaOnuied, MHauye Obulo Obl CIUMIIKOM MHOTO JIMHHM,
3arpOMO3/IMBIINX 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
IV, a motomy u He u300pakeHa. «Mapka U cedeHue MPOBOJHUKA» yKa3bIBaeT 4
IIB-2 1x4 mm — 310 uersipe npoBoja [1B-2 ¢ ceuennem kaxnou xkuisl 4 mm2. Ilo
TOMY JK€ MPUHLMILY CMOTPUM CIENYIOIIUE Trpynnbl. ['pymiy oOcBEmeHus IO
«Ilmany» Hauth He TpyaHO. Ha Heul TOJNIbKO CBETWJILHUKH. PO3€TOYHYIO Tpymily
NMOMENICHUA Takxke — Ha Hed no «Ilmany» omgHu po3serku. Buaute, naxe
yka3zanHble Ha «Ili1aHe» HauMeHOBaHUS OMEILICHUN OKa3ajauch HE JUIIHUMU. 1o
«Cxeme» BUIUM: Mapka npoBojHuKa — BBI'HT; kabenb Tpex:KWIbHBIA CeUCHUEM
1o 2,5 MM2; cioco6 mpokiaaku — Tpyoa rodpupoBannas. M 1.1. cenpmas rpynmna —
pe3epBHasd. OHa HaunMHaeTcs U 3akaHuuBaetcs B LIIY — aBromart B pesepse.

CrpaBa Ha «CxeMe» ocTajach HE PacCCMOTPEHHOM 4acTh, M300paxkarolas
NPUHIIMI BBINIOJIHEHUSI ypaBHMBaHUs mnoTeHuuanoB. CnoxkHas ¢pasa, a 1o-
npocToMy — 3azemiieHue. W 37ech ke mepeyucieHo, 4To MMEHHO HEeoOXOJIMMO
3a3eMJINTh. bosee getanbHO 3TO M300pakeHo Ha «IlmaHe cucTemMbl ypaBHUBaHUS
noreHuanoBy». [1o npumepy yxe pacCCMOTPEHHBIX YEpPTEXKEH, 31eCh Bl cMoxkere
pa3zoOpatbest camocTosTenbHo. K Bompocy 3a3emiieHnsi Mbl BEpHEMCSI B OJTHOM U3
ITOCIEAYIOIIUX YPOKOB.

Ha stoM paccmoTpenue npoekta npruoctaHoBuM. Ho k Hemy MBI elie Oyaem
oOpamarbcsi o Mepe HeoOoxomumocTH. CerojgHsi ke MocTapaitech s ceds
OTMETHUTh: MPOEKT CHOCOOEH MHOTHME BOMPOCHI OCBETHTb, TOJBKO MPHUIETCS
JUCTaTh ero Tynaa-oopatHo. He OoliTech 3TOH TroOJIOBOJIOMKH. A  YCJIOBHBIE
0003HaueHUsl 3allOMHUTh HE TPYJHO, TeM Oojee YTO JJiA KWIOrO JIOMa MX He
MHOro. Terneps, HE cremna, BAyMbIBAasCh, aHAIU3UPYsI, IPOCMOTPUTE €1IE pa3 3TOT
YPOK. YUECTh M ONUCATh BCE TOHKOCTU TPYAHO, HO, MO0 KpaWHEN MEpE, OCHOBY
YTeHUS MPOEKTAa, MPUHIINI, MBI MOCTapanuch Bam o0bsicHuTh. M kak 0OBIYHO:
€CJIM YTO-TO OCTAJIOCh HE MOHSTHBIM, 00A3aTEIbHO MUIIUTE.

B CICAYIOOIEM YPOKE Mbl HAYHEM PaCCMATpUBATL, KAK KMCHHO 3TH IIPOCKTHI
BOIIIOIIAIOT B KU3Hb.

-Ypok 4-
YkiaJKa NpoBOJAKHU M caMble MPOCThIEe PACKIIOYEHUSA

HayunaeM TBOPUTDH

Br1 3ameuaeTe,kak ¢ KaXIbIM YPOKOM MBI BCE TIIy0XKe MOTPYKAEMCS-B MUP
3NeKTpOMOHTaxka. CeroaHss Ham NPEACTOMT PACCMOTPETh YK€ MNPAKTUYECCKUE
nevctBusi. Wrak, O3HAKOMHMBIIUCH C TPOEKTOM, Bbl st ce0s cilokuiu
MpeJCTaBlieHne, TAe U 4To OyAeT pacmonoxeHo. Temeps, B3sB/ «llman cetuy,
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OTMCTBTC Ha CTCHAX MCCTA PACIIOJIOKCHHA PO3CTOK U BBRIKJIIOUaTenei. BaxkHo
OTMETUTH HE TOJLKO MECTO — O0003HAYbTE FOpHSOHTaHBHOﬁ JIMHUEH TOYHYTO
BBICOTY AJIA K101 PO3CTKHU M BBIKJIFOYATCIIA.

OT Kax10l pO3eTKH, BBIKIIOUaATENs Kabeiab OyJIeT MOJHUMAThCS CTPOTO
neprneHauKkyiaspHo BBepX. Ecim y Bac oTkpblTas mpoBojaka, T.e. Kabenu He
NpSAYyTCS NOJ IITYKATYpKy WJIM THUIICOKAPTOH, & PAacCIOJIOXKEHbl BHIMMO WIN B
KOpoOe, TO MPOoYepPTUTE JTUHUIO IIPU NTOMOIIY YpoBHs. Eciu npoBoika cKpbITasi, TO
n30eraiite coOyazHa BECTH MPOBOJAKY MO Kparyaimemy myTH. [lozmHee, TOYHO
3Has, 4YTO Kabenb WAET CTPOro BBEpX, BBl cMmoxkeTe aOCOIIOTHO CIOKOMHO
IIPOCBEPIUBATH B CTEHE OTBEPCTHS, HE BUAS KaOes.

[Toq moOTONKOM JJi1 TOPU3OHTAIBHON YKJIAAKH Kaleas OTBOIUTCS
MPOCTPAHCTBO B 15 CcM OT ypoBHA MOTOJIKA. T.e. HMKE OIYCKATbCS HEJb3S.
KoHeuno, ecau B mpoekTe 3TO PaCCTOSSHUE OrOBOPEHO, TO MPHUICPKUBANUTECH
Bammx npennucanuid.

Bo3moxkHass HENPUATHOCTD

He penkocrs cnepyromas curyaums. Ilo OKOHYaHUMM DIEKTPOMOHTAXKA
CTEHBI OLITYKaTypUBAIOT. 33 TEM MPUXOJAT CAHTEXHUKHU U, TaK IIOPOU ITOTy4YaeTC,
YTO KperyieHus Uit TpyO (GUKCUPYIOT Ha BhICOTE UMEHHO 15 cM ot mortonka. Mnu
IIPEAYCMOTPEH NOABECHOM IMOTOJIOK M MOAJEPKUBAIOIIAs KOHCTPYKLUSA KPENUTCA
Ha ToH e BeIcoTe. [loaToMy OyabpTe MpPEeayCMOTPUTENbHBL. A €CIH MOJIyYaroTCs
HAKJIAJIK{, TO B AyX€ COTPYIHUYECTBA ITU CUTYALHU JIETKO PEIIAKOTCS.

PabGora ¢ nepdoparopom

[To mpoekTy BBl BuguTe, B KakuMxX MecTaX HEOOXOJUMO MPOWUTH CKBO3b
ctenbl. [loMHUTE, CKBO3b CTEHY JOJDKEH MPOWTH HE MPOCTO Kabeib, a Kabenb B
3amuTHOM TpyOe. IloaTomMy oOTBepcTHsl MOMKHBI OBITh COOTBETCTBYIOLIMMH.
OTBepcTUs MPOU3BOIATCA HA TOM e BBICOTE, YTO U YKiajka kadend. Eciu y Bac
MO/IBECHOM TMOTOJIOK, TO 3TO XOpouio. B ToM cMmeIciie, 4TO 3TO ynpouiaeT padory.
Kabenp MOXXHO yKJIaAbIBaThb HE MO CTEHAM, a MO IMOTOJKY - HaJ MOTOJIKOM HET
HEO0OXOIUMOCTH COOJIO/IATh MPSIMbIE YIJIbI.

A ecimu y Bac OeroHHBIE TUIMTHI TEPEKPHITHN W KaOelb NPOXOJIUT B
MyCTOTax ATUX IUIAT, TO Tpuuaercs mopadborats. OOBIYHO CBETUIHLHUK (JIFOCTPA)
pacrionaraeTcsi Mo IeHTpy KomHatel. He Bcerma mycrota B IUIMTE ' ©yeT
COOTBETCTBOBATh ATOM TOYKE. TOHKHUM CBEPJIOM HPOCBEPIUTE  OTBEPCTHUE . —
CIUIOIIHOW O€TOH — CMECTUTECh BJIEBO WJIM BIPABO IO IUMPUHE JUIATHI U
nonpoOyite omnsaTh. «Hamymamu» mycToTy — BOCHOJB3YHTECh (AOIOTOM U
pacmupbTe oTBepcTHE. TakuM ke 00pa3oM y CTEHBI B TOM K€ IycTOTE Mpodeiite
OTBEpCTHE IS BXOJ1a Kabesl.
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B nensx skoHomum kabemnsi AOMyCKAeTCsl BECTH MPOBOJKY IO IyCTOTaM
wT. MOXXHO 10 epUMETpy KOMHATHI Ha MPOTHBOIIONOXKHYIO0 cTeHy. Ho eciu o
MyCTOTE OJIMIKE, TO MOYeMY Obl U HET.

Eime oqHa HenmpUATHOCTDH

[Ipu U3rOTOBIEHUM IUIUT, a TaK K€ MPU UX YKIaJAKe OOBIYHO BO BTOPOM
KaHaJle OT Kpas IUIMTHI PacloyIoKeHa MeTis A KPIoKa MOJBbEMHOr0 KpaHa. OTo
MECTO TpU CTPOMUTEIHLCTBE 3aJ€NIbIBAIOT PACTBOPOM U B pe3yjbTare KaHal
3aKynopeH OeToHHOW mpoOkoil. Eciu Bam yao0eH 1isi mpoBOJAKM APYTroM KaHal,
TO MPOIIE CMECTUTHCS B HETO, HEXKEIH MTPOOUTH B MPOOIEMHOM.

KopoOxu packirodyenus

[Tpu ckpseITO# IpOBOKE NEepdhopaTop NoTpedyeTcs s AOTOJIECHUS HUIL O]
KOpoOKM packitoueHus. OcTaHoBUMCST M Ha 3ToM Bompoce. Kakue HMeHHO
KOpOOKM  HYXHbl  mnponucaHo B  «Cneuudukauuu». B marasune
AIIEKTPOMOHTAXHBIX HU3JEeTUN 1o OykBeHHO-IM(ppoBoil abOpeBuatype Bam mnx
NPEIOCTaBAT WU CXOXKHE MO TpeOyembiM xapakrepucTukaMm. Ha crenax mpoiie
yCTaHABIMBATh KPYTJIbIE KOPOOKM, HEXelnu KBajpaTHbie. KBaaparHbie, 4TOOBI
BBICTABUTh POBHO, HAJI0 [IOMYYHThCS.

Eciu Bamm crTeHbl OOMIMBAIOT THUICOKAPTOHHOM U PACCTOSIHUSL MEXIY
OOIIIMBKOM U CTEHOM XBaTaeT sl KopoOku — TeM mpoiie. Het Heobxoaumoctu B
nepdopaTope. A eciu HET, WU €CJIU CIOW MTYKaTypKu OyAeT mapy CaHTUMETPOB?
Heo6xonmumMo BBIOUTH HUIIY, HO HE CTOUT OT JYIIM — 4YeM TIy0)e He 3HAYuT
nyumre. IlpudyuHa: TOBEPXHOCTh INTYKATYPKH W JIMIIEBas CTOPOHA KOPOOKH
JIOJDKHBI OBITh Ha OJTHOM YPOBHE, OJJHOM IUIOCKOCTH, T.€. KOpOOKa HE YTOIUICHA B
creny. Ho ato, nymaem, moHsTtHO. CaMM KOpPOOKHM YCTaHABIMBAIOT YyXKE IOCIE
YKJIaJKHA MPOBOJAKU MPHU PACKIIIOUYECHHH.

I'ne ycranaBnuBaroT kopoOku? Haunute ¢ koHuma rpynmnsl. K npumepy,
BO3bMEM PO3ETOYHYIO Ipymiy. Tam, rae nociaenHsas po3eTka, KOpoOka He HyXKHA —
Ka0enp MPUXOIUT HEMOCPEACTBEHHO K po3eTke. [[BrmxkeMcs 1o AuHUM (TpyMIe) u
OpPUXOAUM K PpO3€TKe, pacnojiokeHHoW Ha nuHuu. Kabenb uaer BBepxy Moj
IOTOJIKOM, U 37€Chb HEOOXOIUM CIYCK K pO3€TKe. DTO MECTO pa3pblBa MUTAOLIETO
IPOBOJA U NOJCOEAVHEHUS CITyCKa Ha PO3€TKY. 3HAUYUT, 3/1€Chb yCTaHABIMBAEM
KOpOOKY pacKkiroueHus. TakuM e 00pa3oM MOJCOEIUHSIEM U OCTAIbHbBIE PO3ETKH.

Ha «lInane» ectp Toukm Ha smHMAX. Kak MBI yXe TOBOPWIM — 3TO
pPa3BETBIICHUS] TPYMNIbl. 3J€Ch TAaKXE€ CTOUT YCTAHOBUTH KOPOOKY: NMTAIOIIHIA
Ka0OeJlb MpHUIlIel U pa3BEeTBIsACTCS Ha ABa (MM O00Jiee) OTBETBIICHMUS.
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A eciii pO3ETKM pacHoJIOKEHbl HeAaleKo Apyr oT apyra? YroObl He
yCTpauBaTh OpocCaroluecs B I1a3a CKOIUIEHHUSI KOPOOOK MOKHO OOBEIUHUTH 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.

KopoOku rpyIiibl OCBEIICHUS pacmoiaraloT 0OBIYHO HaJ BBIKJIIOYaTeaeM. B
KOpOOKE PacKIIOYArOTCs MPUXOASAIINN MUTAIOIMMK KaOeIb M OTXOSINNE: OJUH Ha
BBIKJIIOYATENb, @ BTOPOM HA CBETWIbHUK. Kak MMEHHO pPaCKIIOYAKOTCS KUIIbI
KabeJieil paccCMOTpUM MO3HEE.

Uro wmbBI wMeeM. BBl pasMeTHIM  MecTa HaXOXKIEHHUS  PO3ETOK,
BBIKJTIOUATENeH, CBETWJIbHUKOB. OTmpenenusiv, Kak HMEHHO OyIyT MpOJIOKEHBI
Ka0eu ¥ POCBEPIIMIIM CKBO3HBIE OTBEPCTH. BbIOWIN, 110 HEOOX0IUMOCTH, HUIIIH
0T KOPOOKHU PACKITIOYEHUS U OTBEPCTHUS B MIOTOJIKE.

IMoaroroBka KpemyieHus s Kabeast

Ecim mo mpoekTy ykazaHa ykiIajaka B TOQpPHPOBAHHOW TpyOe, TO
pa3o0patbcst 31ech npocto. [log TpyObl pa3HOTO AHaMeTpa ecTh COOTBETCTBYIOIIEE
kperieHue. K kupnuaHbeIM, OETOHHBIM CTEHAM KpPEMUTCA Tak: 1t00eib + BUHT (CM.
1). Ormepsiere HEOOXOAUMBIA OTPE30K TPYObl M C MOMOLIBIO CTAJIBKU B TpyOe
BTATMBAETE HYXHbIA KalOenb. Ecnu rodpupoBanHas TpyOa HE HyKHA, TO CaMbli
pacnpoCTpaHEHHBIM CMOCOO: 3TO CTPOUTENBHBIA TBO3/b + MOJIOCKA-JOCKYT U3
MSITKOM )Ke€CTU. BO3MOKHBI U Ipyrue BapuaHTHhI.

OcHOBHBIE TNpUHIMUIBI KperuieHus. Kabenb He JOMKEH NPOBUCATSH,
OTTOIIBIPUBATHCS OT CTEHBIL. DTO 0CO00 KacaeTcs nmoBopoTa kadens Ha 90 rpaxycos
1 BXOJa-BbIX0Jla Kabels B-u3 KopoOku. Yem Oimrke pacIookeHO KpeIuieHue K
MOBOPOTY (C JBYX CTOPOH) MJIM K KOpPOOKe, TeM HajexHee OyaeT  AepKaThCs
kaOenp. Kcrtatn, ecnu kabeib XOpOILIO 3aKpeIuIeH, TO KOpPOOKa /PacKIrOdeHus
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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 OMSITh OT PO3ETOYHOM TpyIIbl. ONATh ¢ KOHI[A — TaK MPOILE.
I'odgpupoBannas TpyOa 101KHA BIUIOTHYIO IPUMBIKATh K KOPOOKE PACKIIIOUEHHUS C
OJIHOM CTOPOHBI U K YCTAHOBOYHOM KOpPOOKE JJIsi PO3ETOK C Jpyroiu (B odbuxoje
Ha3blBaeMOW «cTakaH»). OO0 yCTaHOBKE CTakaHOB IIOTOBOPUM B OJIHOM U3
nocienytomux ypokon. [loka qist Bac opuentup — To4HO 0003HaYEHHAsl yepTa Ha
MECTE YCTAHOBKHU PO3ETKHU.

3amac kabenms mnsg monakioueHust po3etku. [lpuamun. Yepra — 1eHTp
cTakaHa. Bl mmeere mnpencraBieHHE, UYTO CTaKaH MOHTHUPYETCS B CTEHY WU
KPENUThCA K TUNCOKAPTOHY. IIpu yCTaHOBKE PO3ETKU KUJIbl HE JOJKHBI OBITh
HaTSAHYThI, HO U O€3MEPHBIN 3a11ac HU K 4yeMy. 3amac Hy’KEH Ha Jajiekoe Oyayliee,
€CJIM TOATOPST MOJAKIIOYEHHBIC KUJIbl U MPUJIETCS UX OOKYCUTb U MOJKIIOYUTH
M0-HOBOMY.

B kopobke packmrodeHus: 3amac kabenss OTMEPSIOT OT BXOJa B KOPOOKY
npumepHo 20 cm. Ilocrapaiitech, 4TOOBI KOHIIBI B KOPOOKE OBLIM OAMHAKOBOM
JUTMHHBL. JTO O0JETYUT YKIAJIKY YKE PACKITIOYCHHBIX JKHII B KOPOOKE U BBHITIISACTh
Oynet Oonee scretnyreil. Ho T.K. muaMeTpsl KOpoOOK pa3iudHbl, TO U 3Ta 1udpa
MoxeT koneOarbcsa. Ilpunnun. Onsate aymaem o Oyaymiem. Ecnu mpuaercs
nepepackiiroyaTh KOpoOKy — oOnomaercs kuia (WiIu Korja-HuOyab OTIOpPHUT) —
OCTaBJICHHBIN 3amac MOMOXET 0€3 JTUIITHUX HEPBOB PEIIUTH MPOOIIEMY.

[To xoxy 3ameTM. Mbl HEe IPUBOANM KOHKPETHBIX LM(pp — npasui. ['aBHOE
NOHUMATh MPUYUHY NPOU3BOAUMBIX JelcTBUU. CO BpPEMEHEM IpU MOCTOSHHOMN
MPaKTUKE BBIPAOOTAETCs YyThE, MPUOOPETETCS OMBIT. A TMOKa, €CIIM HE YBEPEHBI:
Oonpire — He MeHblne. IIpu MoHTake TPOBOJIKH 0e3 rodpHUpOBaHHOU TPYyOBI
MIPUHLIUIBI OCTAIOTCS TE XKE.
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Kak packiaodarsb KHJIbI?

Urak, B KOpoOKy mpuiies MUTAIMMK Kabenb, BHU3 CIyCTHICA KaOeab Ha
PO3ETKY, U OTXOSAIIMUNA Ha JPYryl0 KOpoOKy wiu po3eTky. CHHUMHTE BEPXHIOIO
u3ossiuio kabens. W mocrapaiiTech 3TO cAenaTh HE TMOBPEAWB H3OJSAIUI0 HA
caMuXx Xuiax. B maeanme BepxXHUU CJIOW M3OJSAIMU CHATH BIUIOTH O BXOJAa B
KOpPOOKy. OTO TOMOXET ¢ OoblIed IMJIaCTHYHOCTBIO YIOXKUTH >KWIBI TOCIHE
pacnaiiku. CaMu >KWJIbI B KOPOOKE pO3ETOYHOW TpYyNNbl PACKIIOYAIOT «IIO
LBETaAM.

Ha wtroctpanuu 3TOT NMPUHIKI OTOOPaXXEH OTYETIMBO (CM. 2) — IBET K
usety. He nomyckaiiTe coeqMHEHHE Pa3IMYHBIX LIBETOB. DTO MOXKET MPUBECTU K
KOPOTKOMY 3aMbIKaHUI0. HOXXOM CHHMUTE C KaXJIOW KWJIbl CAHTUMETPOB MO 3
U30JSIIMKA. 3a TeM IUIOCKOryOlaMu Jenaere CKpyTKy. B nmanHOM cimydae Ha
CKpYTKY Mbl HakpyuuBaeM T.H. CU3. OuuieHHble Y4acTKH >KUJ HE JOJDKHBI
BEITIIsABIBATE 3-11o7 CU3a. [IpumepbTe 1 numHee 0OKycuTe.

31ech  PYKOBOJACTBYEMCS  MPUHLMIIOM  IOJHOM  M30JMPOBAHHOCTH.
PackitoueHHble KMIIBI  KTO-TO HAJEKHO OOMAaThIBAa€T W30JIEHTOM; KTO-TO
MOJIB3yeTCs] KIEMMHHUKOM; KTO-TOo HazaeBaeT TpyoOky I[IXB. Ilpu wmonrtaxke
MIPOBOJIKM U3 MEAU KTO-TO IOJIb3YETCS CHEUUAIBHBIM CBAPOYHBIM aIllHAPATOM Ijlst
CIUIaBJICHUS JKUJI B MECTE PACKIIOUEHHUs (MOXKET, IOITOMY MPOIECE PACKIIOUEHUS
MOpoM Ha3pIBAIOT pacmaiikoif). Ho riaBHOE, dYTOOBI HE . CONMPHUKOCHYJINCH
OTJIMYAIOIINECS KWIIbl «METAJT HA METAJLID.
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beublii, cCHHUI, KPACHBIH

Ha unmtoctpanuu Bel BuguTe Tpu pa3HbIX 1[BeTa: O€blil, CHHUN, KPACHBIN.
B paznuunbix kabensix MOXKeT ObITh pa3Has KoMOuHanusg 1BetoB. Ho T.x. Bbl
UCIIOJIb3yeTe Kabesib W3 OJHOW OyXThl, TO B KOPOOKE BCTPEUAIOTCS IKHIIbI
OJIMHAKOBBIX 1BETOB. {151 ceOst BBl TOIKHBI TOUHO OMPEACIUTh KaKou 1[BEeT OyaeT
(da3HOro MpOBOJIA, KAKOW y HYJEBOTO W, €CIH MPEAYCMOTPEHO, Y 3a3eMJICHHUS.
OObIYHO HOJIb — CHHHH, 3a3€MJICHHE — JKENTO-3€JIeHOE (B HalleM ciydae —
KpacHoe) W (asza — Oemas. OmnpenenuTech ¢ IBETOM — 3allOMHUTE — OTHUM
PYKOBOJCTBYWUTECH.

IToJsie3H0e cpaBHeHUE

Bcenomuum onate mkony — GU3MKy — aJeKTpuueckue nenu. @a3Hbiil mpoBo
— II0 HEMY MOJaercs HanpspkeHue. lIpome rosopsi, Mo HEMY NPUXOIUAT TOK K
ANEeKTporpudopy. A 1o HyJeBoMy — Bo3Bpamaercs. IlpuBenem mnpumep —
cpaBHeHuE. [IpakTHUECKH y KaXJ0ro U3 Hac €CTh JIoMa TPyObl, IO KOTOPHIM BOJA
nmpuxoauT B Haml oM. [locime nenosb30BaHus € HaloO Kyaa-To yuTu. [[ns srtoro
MIPeayCMOTPEHBI Jpyrue TpyObl — cuB. 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 —
HENpPUATHOCTh — KOpOTKOoe 3aMbikaHue. Ho B cucreme BomocHaOxeHHUs BoJa
NEePEXOUT U3 OJHOU TPyOBbl B JAPYTyIO B CIIELIMAJILHOM MECTE €€ MCIOJIb30BaHus,
CKaKEM B YMBIBAJIbHUKE. A B 3JIEKTPUYECKON CHCTEME 3TUM MEPEXO0JIOM SIBIIFOTCS
TOJIBKO AJIEKTPOIPUOOPHI.

KopoOka packitoueHusi pozerouHoi rpynnsl BepHemcs k puc. 2. @Paza
(uepHas cTpesika) Mo MUTAKOUIEMY MPOBOAY IpHIlia K KopoOke. PazBerBuiiach Ha
CIIyCK K PO3ETKE U Ha MUTaHUE JyIsl cienytoei kopoOku. Bel npeacrasisere, 4To
B ATy PO3ETKY OyJET 4TO-TO BKJIIOUEHO. TOK JeIaeT CBOE /10 U BO3BPAIIAETCS I10
HyJeBoMy ImpoBoay (cuHsisi cTpenka). B KopoOke packirodeHus HyJId
O00BEIMHAIOTCS, U TOK YXOJIUT TyJa, OTKyJa M NIpuuien. 3amerbTe, HUrae ¢asza u
HOJIb HE CONpHUKacaroTcs!

[IpoBox 3a3emieHus (KpacHas CTpeJika). 3aueM OH HyKeH. Eciu Bojaa rie-
TO TMPOpPHIBAET TPYyOBI, TO BBIPyYAaEeT CHUCTEMa OTBOJAa BOJABI, JApeHax. Eciu B
AIeKTponpudope (XOJ0AUIBHUK, OOIep, CTUpalIbHAsT MaIllMHA U T.Jl.) OTOJICHHBIN
(ha3HbIi POBOJ] COMPUKACAETCS C METALIUYECKUM KOPIYCOM, TO IPUKOCHYBIIIHCH
K TakoMy IpuOOpy B JydlleM ciaydae OyJeT MOIIMIIbIBAHHUE, HO MOKET ObITh U
xyxke. [loaTomy «pactekaronmiics» TOK MO KOPIyCy Haao KyAa-To orBectu: C
ATOM 3ajavyeil W CHpaBisieTCs MPOBOJA 3a3eMiIeHHs. BHyTpu: anexTpornproopa
3a3€MJIEHHME TOJCOEIMHEHO HENOCPEICTBEHHO K Kopmycy. Tik. 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# pacKIOUEeHHS PO3ETOYHOM IPYMIILI pa3o0paauch?

B crmemyromem ypoke MBI paccMOTpUM Ooliee  CIOXHBIE KOPOOKH
PaCKITIOYCHHS.

-Ypok 5-
Ci102xHbBIE PACKIIOYEHHUS - IOYYBCTBYUTE celst
npogeccuoHaJIoM

NMurammed kabens

KopoOxu ocBemenus

Kak u B poserouHoil rpymnme, K KOpoOKe TPYMIbI OCBEHICHHUS MPUXOAUT
NUTAlONMi Kabenb. A BOT Jajbllle HauyWHaeTcss wuHTEepecHoe. [lomHuTe, B
PO3ETOYHON TPYMIE MBI PACKIIOYaeM J>KWJIBl «IO0 IBETamM» - TOK . IPOCTO
pa3BETBISETCS U UACT HAMPSAMYIO K dJeKTponpudopy. Ecnu Hanpsamy o coeAMHUTD
B KOpOOKe OCBEIIEHUs MUTAIONNI Kaldenb ¢ KabeneM, HIyIuM, Ha JIIOCTPY (Miau
CBETWJIBHUK), TO JIAMIIOUKA OYJI€T MOCTOSIHHO TOPETh.
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Ho BpsI ke xoTuTe ynpaBisTh CBEYEHHEM JIaMIIOYKU. [1o3TOMy OT KOpoOKH
OCBEIICHMS OTXOAUT Kabelb K BBIKJIIOYATENl0. BcrmoMHUM npumep cC
BOoZONpoBOOoM. Ha TpyOe nmogauu BoJibl MOTYT YCTAaHOBUTH T.H. BEHTUJIb. BEeHTHIIb
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 M1OJa4y TOKa JUIS JIAMIIOYKH.
A mocne clienaHHol paboThl — CBEUEHHUS JAMIIOYKU — YXOIUT 10 HYJII0 00paTHO.

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

Paccmotpum nBmkenue Toka. Mtak, o nuraromeMmy KaOemro TOK TPUXOAUT
K KopoOke. C KOpOOKM TOK CIyCKaeTcs Ha BBbIKIIOYaTedb. Jias 3TOro Mbl
coenuHseM Oenyro »kwiy (¢aza) mnurtaromero kabens ¢ Oenol, uaymed Ha
BBIKJTIOUATEIh. YK€ MOTOM, B OyaymieMm, Bbl Bcerma Oynere 3HaTh, naxe 0e3
WHJUKATOPHOU OTBEPTKHU, YTO B BHIKJIIOUATENE Oemas ®uia — nuTaromas (4 npu He
BBIKJIFOUEHHBIX aBToMaTax B LIIY — noa HanpsbkeHnem).

[Totom, Bel mpejpcraBisieTe, €Ciau BBIKIIOYATENb BKIIOYNTH, TOK JIOJDKCH
BEPHYTHCS B KOpoOKy. T.k. B kabOene TOJNBKO OJHA Oecmas >XKujga, TO TOK OT
BBIKJTIOUATEIIS] BO3BPAIIASTCS 110 JPYToM (B HAIIEM CiIydae — MO0 CHHEH). A moToMy
3Ta JKWJA CTAHOBHMTHCS IMHTAIOIICH CBETHIIBHHMKA. MIMEHHO ee (CHHIOI KUYy C
KabeJiss BBIKIIIOYATEIs]) MBI TMOJCOCANHSAEM K Oelioi Jkuiie Kalems CBETUJIbHHKA.
OcraBmmecss HOJIb W 3a3€MIJICHHE C MUTAIOIIETO KaOes MOACOCINHSIEM K HYJIIO U
3a3€MJICHUIO CBETHILHHUKA.

Haneemcs, Bac He cMyTHio U HE 3apOAMIIO YYBCTBO MaHUKU («a BAPYT HE
TaK pacKJIIO4y») 3Ta 0COOEHHOCTh: Oelast xuja Ha cuHiow. [lo Hadamy MOXeT u
OyJeT KaKoe-TO YyBCTBO HEYBEPEHHOCTH B ICUCTBUSX MPU PACKIIOUEHUHU — OOSI3HB
omunOku. IlosTomMy Bcerna mnpeacTaBisiiTe Kpyr HABHKeHHs Toka. MmenHo Bbl
co3gaere 3TOT nyTh. [lociemoBarenbHO B KOpPOOKE pacKIOYaeTe U JyMaeTe:
OTKyJa IpHUILIeN U KyJaa oTnpaBuics Tok. I nomHure — B kopoOke dasza, HOJIb U
3a3eMJIEHUEe HUKOT1a He COeIUHAIOTCS !

Ha puc.l yepnHast crpenka — JBH)XEHUE TOKA K BBIKIIOUYATENO (MUTaHUE);
MPEPBIBUCTAS YepHas — yIpaBiIsieMOoe JBHKCHUE TOKA K JIAMIIOUKE; CUHSISI — HOJIb
(yTh BO3BpAIlICHUS ); KpacHas — 3a3eMJICHHE.

Ecau BpIKJIOYATEb IBYXKJIABUIIHBIH?

B 3TOM citydyae Ha BbIKIIIOYATEIh UJET TPEXKUIIbHBIN KaOedb: Oesas xKuia —
MUTaHKUEe, a OCTABIIMECS JBE — 9TO BO3BpaT TOKa K KopoOke. Ha' cBeTMABHUK naeT
COOTBETCTBEHHO YETHIPEX>KMIIBHBIN: IBE JKHUIIbI — MTUTAHUE U HOJb C 3a3EMIICHHUEM.
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JIByXKJTaBUIITHBIA BBIKIIIOYATEh JCIUT TOK HA JIBa YIPABISIEMBIX MOTOKA.
Uro OBl BU3yaJbHO TMPEACTABUTh, TO CXEMATHUYCCKH YIIPABICHUE TOKOM
OJIHOKJIABUIIHBIM (@) M ABYXKJIABUIIHBIM (b) BBIKIIOUATENIAMU H300pakeHO Ha
puc.4. IlponymepoBanubie Touku (1,2,3) — 3TO KJIEMMBbI — MECTa MOJCOCAMHEHUS
KW K BBIKJIIOUATENI0. DIIEMEHT BBIKJIIOYATelIs, OOBEJCHHBIN B KPACHBIN KPY>KOK, -
ATO TOJBMXKHAs €ro 4YacTb. Mbl MpeACTaBisieM, YTO NpPH BKJIOYEHUH OTa
MaJieHbKasi 4epTOYKa OIMYCKAeTCS U 3aMbIKaeT Ienb. Tak MoyydaeTcss Kpyr s
JIBIKEHUS TOKA.

CoBmenieHHbIE KOPOOKH

Ecnu npoBojka cienana OIHOM IPyIIION, WM, COTJIACHO HAILIEMY IIPOEKTY,
Ha KyXHE OCBEIIEHHE U PO3ETKU OO0bEIUHEHBI. PaccMOTpUM Takoil ciydail Ha
npuMepe, n300paxeHHOM Ha puc.2. B KopoOKy, kak 0ObIYHO, IPUXOAUT IMUTAHUE.
U 3nece Bam mpocto HE0OX0IuMO OOBEIMHUTH 3HAHUS PACKIIOYEHHS] KOPOOOK
JUISL PO3ETOK U JUUIS1 OCBEILICHMUS.

[Ipuxonsmee mnuTanue, kKabeau Ha PO3ETKH, a TaK K€ NUTAHUE IS
MoceAYIONIeH KOPOOKH pacKIIOUYatoTCs «I0 IBeTam». [lomydaroTcst Tpu CKPYTKHU:
Oenas — (asza, cuHsS — HOJIb, KpacHas — 3a3eMyeHue. [IpeacraBpre, 4TO 3TO U €CTh
nuTaHve g ocBemeHus. K Oenmoit CKpyTKe MOJCOSIUHSEM TUTaHUE s
BBIKJIFOYATENS, OTXOSIINN (MM OTXOMASAIINE) OT BBIKJIIOYATENSI — K NMUTAHUIO Ha
cBeTWJIbHUK. HOJb 1 3a3eMIIeHHE OT CBETHUIIbHUKA — K HAIITUM TJIaBHBIM CKPYTKaM.

NUTarHA Kabens

K PO3IETHKE
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Camoe YBJICKATEJIbHOC

MOoKeT CIOKUThCS MPECTaBICHUE: B3sUIM JIBE HY>KHBIX JKUJIbI — CKPYTUIIH,
OTOM TIOCMOTPEJIH, ara, €lie HaJ0 U MPUKPYTUIH MOBEPX MEPBBIX JBYX, a TOTOM
MOXeT u enie oaHy. HekpacuBo u He HaaexHo. [IpaBunbHO nenarh Tak: Kabenu
COIITUCh B KOPOOKY — pa3zesiaiy *KWIbl — BHUMATEIBHO PACCMOTPENN — pa3BeiH
KWIbl TMy4YKaMHd, KOTOpble OyIyT OOBEAMHEHBI B OJHY CKPYTKY, - CKPYTHIU
HYKHBIE JKWJIBI B OJIHYy CKpPYTKYy oAHUM pa3zoMm(!) — eme pa3 mnpoBepuiu
PaCKITIOUCHHUE CIIOKHOW KOPOOKH — 3aKphLIM KOpoOKy. M moBephTe, packitodarh
KOpOOKy, TJle¢ CONIUINCH MATh WM Oojee kabenel 3axBaThIBae€T OOJIbIIE, YEM
pelieHue cioxHoro peodyca!

YnpasJjieHue cBeTOM € IBYX MeCT

[TomuuTe, Ha «[lmane» mpoekTa OBUIO BAa TIEPEKITIOYATEINS IS YIIPABICHUS
CBETOM B KOTEJIBHOM U3 JIBYX MECT: KOpUJIOpa U yJullbl. Bbl, BO3MOXKHO, 3aXOTHUTE
Takoe M300pa3uTh Ha JIECTHULIC: YIPABJISATh CBETOM KaK CBEPXY, Tak U cHu3y. Mnu
rae-To eie. Kak ObITh?

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

Packmitouenne Takod KOpoOKH, a Tak K€ JBIKEHHE TOKa, M300pa)K€HO Ha
puc.3. Kak u panee: yepHasi JUHUS — JABUXKEHHUE MUTAIOIIETO TOKA; MPEPHIBUCTAs
yepHasi — IBUKEHUE YIIPABISIEMOTO TOKa; CHHSS — HOJIb; KpacHasi — 3a3eMJICHHE.

[TocMotpute Ha puc.4 c. I[IpoHyMepoBaHHbIE TOYKH — 3TO KJIEMMBI
nepekioyaTens. B 00BeIEeHHOM KpacHbIM KPYroM MECT€ COCIUHSIONAas Kocas
yepTouka 0003HAYaeT MOJIBIDKHYIO YacTh IMEPEKIIIoYaTesi, KoTopas HampaBiseT
TOK WIH 1O OJIHOMY, WJIM 1O BTOpOMY HarpasyieHuto. [lonpoOyiiTe nmpeacTaButh,
Kak OyJeT JABUTaThCAd TOK, €CJIM TepeKouYarh Mepekitodarens. Hamuim
ITOJIOKEHUE, KOTJa 3aMBIKAETCS LIENb U 3aropaercs Jamnoudka? Ilepememascey ko
BTOPOMY TEPEKIIIOYATENI0 U HAXKUMasg Ha HETO Mbl pa3pbiBaeM lienb. Bc€ oueHb
IPOCTO.
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O 4yeM CTOMT NOMHUTH

B nepexmnrouarene tpu kiemMsl. Ha nepBbiii nepekiroyaTesib TOK IOJaeTCs
Ha TOYKY 1, co BTOpOTo nepekitoyarens — yxoaut ¢ Touku 1. Kak onpenenuts 3ty
COOTBETCTBYIOIIYIO KiieMMYy? Pa3Hble MPOW3BOJIUTENN IMO-Pa3HOMY pacIojarator
KJIEMMBI: T/Ie-TO KjeMMa 1 OyJeT HaXOAUThCS OTAETIEHO, HO OBIBAET, YTO OTJCIHHO
pacnionoxena kinemma 2 uinu 3. [loatomy 6epere Tectep u Mpo3BaHUBAETE.

Touku (kjemMMbl) 2 ¥ 3 TpH JTFOOOM TOJOKEHUHU KIIABUIIHU MEPEKITI0YaTeNs
He 3BOHATCS. s Tex, KoMy TecTep TAraTh ¢ coOOM JieHb: Oepere, NMOMHHTE,
OTBEpPTKY C OaTtapeiikaMu. Y He€ CBOMCTBO: OJJHUM MaJIbLIEM PYKH IIPUKACAETECH K
OJIHOMY KOHIIy OTBEPTKH, a APYTUM NaJbLEM JIPYyTrOl PYKU MPUKACAETECH K KLy
OTBEPTKH — JIAMIIOYKA BHYTPU OTBEPTKHU CBETUTHCA. L{enb 3aMbIKaeTcs uepes Balle
TEJI0 U 3TOTO MUHUMAJILHOTO TOKA XBATAET /Il CBEUCHUSI.

Botr Bam u npo3BoHKa — KaJIOM MPUKOCHYJIHUCH K OJIHOW KjiemMe (Iajiell
JIEP’)KUM Ha OKOHYAHHH), & CBOOOTHON PYKOM TpHUKacaeMcs KO BTOpOi KiieMMe (He
JI0OCTaeTe — JOTSAHUTECh METAINIMYECKUM TIBo3aukoM). lllenkaem knaBuiiel u
CMOTpPUM, B KaKOM IOJIO)KEHUH OTBEPTKa OyJeT cBeTUThCs. B 06014)%1%0&0)1(61%915

HE CBETUTBHCA MEXKAY KOHKPETHBIMU KIIEMMaMU — 3HAYUT 3TO Kﬂen@ﬁ‘m 2u3l
Q
N
JIBmkeHne Toka cM. puc. 3. TOK HampaBiseM K Iepe K
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MepeKyIroyaTessi TOK JIBUTaeTcsl (WIM HE ABUTraeTcsa) K jamiodke. B kopoOxe
PaCKIJIFOUEHUS 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 moHmMaeTe, 4TO ydecTb BCE Ciydan HEBO3MOXHO. llopon momamamucek
Kenarolue, 4Toobl KOpoOOK B KOMHATE OBLJIO KaK MOXKHO MEHBIIE, WIIH JIaxe
onHa. Pacxon kabOenss COOTBETCTBEHHO HE OrpaHuYMBaics. A B KOpOOke
packimroueHus cxomurcss 10 m Oonee kabeneil. Ho, pyKOBOJCTBYSCH BBIIIE
MPUBEACHHBIMU MPUHIUIIAMA U HE TOPONSCh, Bbl CMOXkeTe packiouyaTh Takue
kopoOku. HemnHoro ombita 1 Bbl morsHere u He Takoe! Tem Ooinee, 4To B
CJIEYIOILIEM YPOKE MbI 3aTPOHEM TO, Onaronapst yemy ceOsi MOXKHO Oy/eT Ha3BaTh
JNEUCTBUTENBHO 2JIEKTPOMOHTAKHUKOM — CBapKa.

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

Ycaosus

[IpuuuHy,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 3a3emieHHe (10 KpalHeld Mepe JO0DKHA ObITh
TakoBoi). Ecnu 3axodercs, U 3TO JOMYCTHMO, CHENaTh IMEPEIUIaHUPOBKY U
3aMEHHUTH MPOBOJIKY, TO OT IUTKA BCE MOHTUPYETCS TIO HOBOM.

A B «xpyieBkax» kak 0bITh? [Ipo 3a3eMieHue Torna HUKTo HE JyMall. 3aTo
TeNepb MOYEMY-TO OU€Hb MHOTHE MOyMaJId U TPEOYIOT, YTOOBI, HO KpaliHel Mepe,
po3eTku ObulM ¢ 3a3zemiieHueM. I 3To moHaTHO. Benp mnpaktuueckd B JH00OM
UHCTPYKIIMM K OBITOBOMY HpuUOOpY MPOMHCAHO, MOJ, 3a3eMJICHUE KU3HEHHO
HeoOxoauMo. 1 4ero ToabKO HE JeNaloT HAIllKM KOJUIETH B MMOMCKAX KBEMITH).
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KT0-TO BHUMATENbHO paccMaTpUBAET IIUTOK (MECTO HAXOXKIEHUS CUETUUKA
c mpoOKamMu WM aBToMaTamu). EciM HIMTOK 3a3eMjieH — MOBE3J0 — IPOBOJ
3a3eMJICHUS] KAKUM-TO 00pa30M MPUKPYUUBAETCS K METAJUIMUYECKOW YaCTH IIUTKA.

KTto-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 mpobaemy mpoie. B po3eTke ¢ KiIeMMbI ¢ HYJIEBOM JKHJION
JieJIaeTcs MepeMbIuka Ha 00T 3a3eMIICHHUS.

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

3a3zemJjieHHEe COOCTBEHHOI'0 JOMA

Ecnu B HOBBIX MHOTO3Ta)XKax 3Ta MpobiieMa pellieHa, TO B YaCTHOM JIOME
npunercs norpyaurcs. Bepnemcs k Hamemy npoekty. Ha «Ilnane cucremsi
YpaBHUBaHHUS MMOTEHUMAJIOBY (B JaibHEHIIEM B 3TOM ypoke «Ilman») mocratoyHo
MIPOCTO OTOOpaKEHO cienytouee. 3Hayok «IloBTOpHOE 3a3eMileHre» YKa3bIBaeT Ha
MPUMEPHOE PACTIOIOKEHUE KOHTYpa 3a3emiieHus. YyTh mo3xe 00bICHUM, YTO 3TO
takoe. ['1aBHOE O0TYeTNIMBO MoKa3aHbl coequHenue kourypa ¢ Y (mkad ydera) u
OTXOJSLIUE JIUHUH.

Uro HeoOxomaumo 3azeMiuTh Tak ke Ha «[lmane» ykazano. Kak 3to
BbINOJIHUTH? OT LIV 10 kopoOok nuHuM umerot nosicienue 11B-2 1x10 mm2 / T.1.
10. ITo «Cneuudukanymny, B JAHHOM ClIy4ae, - 3TO OAHOKUIbHBIN MEIHBIA TPOBO/
ceuenreM 10 MM2, yinoxeHHBIM B rodpupoBaHHON TpyOe auamerpoM 10 mwm.
VYkiagpiBaeTcs 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 MpEeNucaHre, yKa3blBalollee Ha UX cedeHue 6 MM2 U crocod
POKJIATIKUA — OTKPBITO ().

Orcryniienune

[IpeacraBpTe NPOCTOPHYK) BAHHYK) KOMHATY C HJIE€AJIbHQ" BBUIOKEHHOM
IUTUTKON, MO KOTOPOM, M3BUBASICh 3MEUKOM, pacro3atoTcsi OJecTsne MeaHbIe
xwibl. Ecniu Bel auzaliHeEp, TO NpUIyMaTh COYETAHUE LBETOB W YMECTHOCTH
npucyTcTBUs Meau Bel cmoxkere. A ecnu Her? Bectu B kopofOe depes BCrO
KOMHaTty? A ecid 1O TNPOEKTy HE MeJb, a W30JIUPOBAHHBIM YCPHBIN
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ATIOMUHUEBBINA, M1 COOTBETCTBEHHO Oo0Jiee TOJICThIN, mpoBoJI. [louemy Obl Torna He
CHpsITaTh MOJI IJIUTKY Kak OOBIYHYIO TMPOBOJKY U BBIBECTH B HY>XHOM MECTE.
OObIUHO «DHEProHaa30p» HE MNPUAUPACTCS K TaKOW HMMIPOBU3AIMU HE IO
npoekty. Ho ecim B Bamel MECTHOCTH NMEJAHTUYHBIE YUHOBHUKH, TO PEIIANTE
3TOT BOIIPOC 3apaHee eulé ¢ MPOSCKTUPOBIIUKOM.

IMoaxkaouenue 3a3eMJaeHUA

B Ooiinepe ecth MecTo (BUHT), 0003HAaUEHHOE 3HAUKOM, Kak U «[loBTOpHOE
3azemiienue» Ha «llmane». Ha BaHHe CHM3y €CThb CHEUUAIbHBIM OOJT, WU
3aKUMaeTe mnoj OoiT KperuieHuss Hoxkek. Ho Bbl monumaere — 3a3emieHue
HEOOXOAMMO TOJBKO Il MEeTaIMueckux BaHH. C TpyOaMu Takke — 3a3eMIISIOT
TOJIBKO MeTaJllmm4yeckue. BoT Tonpko kak?

OnsTe-Taku KTO-TO NPHBAPHUBAET CIELMAIBHOE YIIKO, YTOOBI MOJ OO0JIT
3a)KaTh MPOBOJ| 3a3€MJICHUS; KTO-TO PEIIAET MPOILE — 3aTATMBAET BOKPYT TPYObI
npoBoj nemieil. A Bor koren... Ha «llnane» wn3o0OpaxkeHO ero 3a3zemiieHUE.
CKOJIBKO KOTJIOB MBI HE BCTpedanu (sl TBEpJOro TOIUIMBA), TaK CIELUATBLHOTO
MecTa JJIs 3a3eMileHus He Hanuid. [lopoil kpenuM 3a3emiieHne K HOXKKE KOTja WIn
He naenaem BooOme. Ho 310 kak-Tro He cepbe3Ho. Ecnm Bam ypacres Haiitw,
HaMUILIUTE, MOAEIUMCs Balmm OTKpeITHEM CO BCEMH.

BepHemcs k «CxeMe NPUHIHNNAIBHON MUTAKOIIENH CETI)

[To «Cxeme» Buaum, uto comnpotuBieHue (R) «IloBTopHOro 3azemieHuUs»
N0JKHO ObITh MeHbIe 30 OM. Eciiu KOHTYyp 3a3eMIIeHHs BBIMOJIHEH NMPaBUIBLHO, TO
sta mudpa He nopkHa Bac Oecriokouth. [lynkTupHOM nuHuen «IloBTopHOE
3a3€MJICHHE» COEIMHEHO C IPYTrOM FOPU30HTAIBHON MyHKTUPHOM JIMHUEH, KOTOpas
cnpaBa no «Cxeme» ob6o3naueHa «PE». Tak »xe cmpaBa Mbl BUIAUM CXEMY
noacoenrHeHus «I[IpoBOJHUKOB CHCTEMBbI YPaBHUBAHUS MOTEHLIHAIOB), KOTOPYIO
6omnee mompoOHO MBI paccmoTpenu 1o «llmamy». Celuac k€ OTYETIMBO BUJIUM,
yto rae-to B LY «lloBropHOe 3a3zemiieHME» UM OTXOIAIIUE MPOBOJIHHUKH
coenunsitotTcsi. Kak? He B aTom ypoke.

Kcratu, 10, yTo 00BEeeHO €mI€ OJHMM MYHKTHUPOM, crpaBa Ha «Cxeme»
oObscHsiercs ob6o3HadeHueM IIY-0,38 kB. Dt1o BHyTpeHHsss Hauumnka [TV,
paccuntanHoro Ha 380 B. E€ MbI Tak ske paccMoTpuM, HO HE ceifuac.

KouTtyp 3a3emiienust

Tak Ha3pIBaeTCS METAJUIMYECKAass KOHCTPYKUMSA, HAXOAIIAsACS B 3eMIle, JIs
OTBOJIa pacTeKarolerocs Toka. B mpoekre MoxkeT (MM Jaxe TOIKHA) HaXOUTCsS
cxema KOHTypa. OHa MOXET pa3jauyHOMl B 3aBUCUMOCTH ~OT &TeXHMueckux
ycaoBuiy. [IpoeKTUPOBIIMKY MOTYT IIPEJIOKUTh TPEYTOJIbHBIA KOHTYP. 1.¢., Bbl
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KoIaere TpaHuier riyouHo 0,5 M B BHJIE PaBHOCTOPOHHETO TPEyrojibHHKa. B
KOKJ0M BepliuHE (Yroj) S3TOTO TpPEyrojibHUKA BOMBAETE WITHIPh M3 CTAU
(nponucanHoro B npoekte auamerpa). LLTeipu Takke COeAMHSIOT MEXAy cOOOit
ctanpio ( ¢ momoliblo cBapku). [loToM Ha TOW ke TiyOuMHE JenaeTe OTBOJA B
CTOPOHY J0Ma CTAJIbHOM ITOJIOCOM.

MoryT mnpemoXuTh HE TPEYyTrOJbHHMKOM, a II0 IPSAMOM 4Yepe3 3aJaHHOe
paccrosiHue BOUTH Tpu WTHIps. Mnu onuH mTHIph W3 OOMEIHEHHOTO MeETasa,
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 ¢ MPoBOJIoM, uayiiem K Y. Oto
0onToBOE coeMHEeHHUE. B mooce mpocBepirBaeTe OTBEPCTUE HY)KHOTO JUAMETPa,
WM K Tojoce mpuBapuBaere Oounrt. IloHATHOE nemo, 4TO IS BBOJA B 3JaHHUC
HEO0OXOMMO CKBO3HOE OTBEPCTHE.

Ho B HEKOTOPBIX CllydasiX KOHTYp MOJHUMAIOT IO CTEHE JI0 KPIOKOB (yXke HE
MI0JIOCOM, a KATaHKOW) Ha KOTOPbIE KpemsTcs u3oisTopbl. Ha HuX moacoeauHseTcs
OUTAOIIMNA Kabenb JoMa K MPUXOA[IIMM IpOBOJaM OT JIMHHUHU AJIEKTPONepeaay.
Ha koHCTpyKIMM KpIOKOB IPEIyCMOTPEH OOJAT, WJIM OTBEPCTHE IO HEro, A
HOJICOEIMHEHUST KOHTypa 3a3emiieHus. OT 3Toro Oonarta MPOBOJ 3a3eMJICHUS
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BMecTe ¢ nuTaromum kadenem orxoaut k Y. [Muraromuii kabenb Kpenutes A0
KPIOKOB M OCTaBIIAETCS Pa3yMHbIM 3amac g nojcoenuHeHus. [lomcoenuHsTsh
kabelb K MUTAIOIMMM MpoBojaM He Bama npeporatuBa! DTO TPOU3BOIAT
COOTBETCTBYIOIINE OpraHU3aLUU.

Hakonen, cBapka!

A Bawm npuxogmiock Korga-HUOyAbs cBapuBaTh Metayi? Ho, mo kpaiiHeit
Mepe, KaK 3TO JenaeTcs, JOJKHbI ObLIM BUAETh. CBApUBATH KOHTYP 3a3€MIICHHS —
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. DTO MOXKET OBITh HEOOJBIIOH,
BKJIIOUAIOIIMICA B MOpocTyro po3erky (220 B) ammapar, B ocobom ciaydae —
reepatop. B nentpe mpokata Bam BkpaTiie 0OBSACHAT, KaK MM MOJB30BaThCS.
Ecnu Her, To monpoOyeM MBI.

Ha ammapare ecth ABa BbIXOJa «+t» uU «» (T.H. Macca). K «+»
MOJICOEANHSETCS Kabelb C JepKakoM (IUisl 3JEKTPOJOB), K «-» - Kabenb ¢
3akMMOM. B HOBBIX ammaparax pa3b€Mbl CHENaHbl TaK, 4YTO, CIYTaB MECTa
MOAKIIOYeHUs, Bbl BCE 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 Xopouo IpOBOJUT
Tok. Ilepen Bamu cBoeoOpa3Has /eKTpoIenb: CBAPOYHUK — KaOEIb ¢ AEpHKAKOM —
AJIEKTPOJI — CBapHUBAEMbI MeTalll — Kabelb C 3aXUMOM — CBapO4YHHUK. YTO-TO
IUIOXO COINPHUKACAETCs — 1eMb HapylleHa U He padoTaer.

Mosxere a1 Havaja MONPAKTUKOBAThCA Ha oOOpe3Kax NpyTOB CTaju.
CoMKHHTE 1Ba MpyTa, K OJHOMY NPULENWIM 3aKUM — BapuM MECTO CThIKA.
ITouyBcTBYHTE TIpolecc. 34eCh, B INPUHIMIE, HE HY’XKHA TOYHOCTh M KpacoTa
CBapKH, KaK Ha TpyOax BOJOCHAOKEHUS.

bonee HyXHa HalIEXKHOCTh — KpemocTh coenuHeHusa. Hrak, mpoOyem.
TonbKO IMOMHUTE, CBEYEHHE AYTH OYEHb ONACHO Ui TJIa3, Ja W IUIOTHBIE
pPYKaBHIIBI Oy TyT BEChMa KCTATH.

[To Hauamy 31eKTpo OyIET «3aTUNaThy - IVIOTHO IPUKIEUBATHCI) K MECTY
cBapku. CrapaiiTech HE JOIyCKaTh 3TOro. [[nuTenpHOE 3aiunaHue BPEAHO s
amnmapara. 3aJMIaHue BO3MOXXHO 10 JBYM I[PUYMHAM: HE YIOBHIM & emé
PACCTOSIHME MEXIYy KOHIIOM 3JIEKTPOJia U MECTOM CBAapKH JJIsA-00pa30BaHuis IyTy
(TpyAHO yIEepKMBaTh €r0 MOCTOSHHBIM). My Hajmo yBenWYuTh MOAABAEMbI 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
Metaiul. Yepe3 cTekno mMacku Bbl JOJDKHBI BHUIETH PACKAJIEHHBIM O KpacHa
MeTaJlJI, ¥ MOCTENEHHO MECTO CThIKa JejlaeTe eluHbIM 1enbiM. [IpeacraBbre, 4TO
Bbl kak ObI 3aHMMaeTeCh MUTHEM 0CO0OTO poja. 3amaHHas WM BRIOpaHHAS CTallb
MOKET OBITh pa3nuyHoro nauametpa. s Oojee TOICTOH HEOOXOAMM M TOK
noOoJIbIIIE ¥ BpeMs JJIs TPOTrpeBa.

[TonBapunu — OOCTYyYHMTE MECTO CBapKH MOJOTKOM — OCBHINAETCS IHIJIaK U
BUJHBI HeAoueThl 1mBa. [lo HeoOXonuMOCTH Hamoxkute emé oauH moB. [Ipoie
CBapUBaTh KOHCTPYKIIMIO KOHTYpa Cpa3y WM 3a0UB IITHIPU MPUMEPHO JI0 YPOBHS
3eMJId, HO HE J0 YpOBHsS JHa TpaHimied. He odenp Tam BapuTh ynob6Ho. Mecra
CBapKH, 000k 1aB, TOKPACUTb.

Tenepp Ham ocTanoch pazodpatbes ¢ IIIY, a UMEHHO C ero HaYMHKOM.
HMMeHHO BBIOOPOM aBTOMATOB 3aBTPa Mbl U 3aliMEMCHl.

-Ypok 7-
Bb100p aBTOMATOB 3alIMTHI- OCHOBHBIE IIOHATHS

Tunsl aBTOMATOB

B ocHOoBHOM wucHosb3yeTrcss TpU BHAA aBTOMATOB. JTO, CKaXeM,
OOBIKHOBEHHBI ~ aBTOMATHYECKWW  BBIKJIIOYATENh; YCTPOWCTBO  3aIUTHOTO
otkmoueHus (Y30); nuddepennmanbhblii aBToMaT (1ug.aBTOMAT).

ABTOMATHYECKUN BBIKJIIOYATEIIH — MMpCAHA3HAYCH KaK IJd BKIIIOYCHUSA-
OTKIIIOYCHUA B PYYHYIO OJJICKTPOLCIIM, TaK W A 3allUTbl OT KOPOTKOI'O
3aMbIKaHU.

Y30 — koHTponupyeT (CpaBHUBAET) OTXOIAIIUM TOK B JOM, KBaApTUPY C
BO3BpamaromumMcs. Eciau rae-1o HapynieHa 30U U €CTh yTeuka Toka, To Y30
MOMEHTAIBHO OTKIouyaercs. Jud.aBromar — oObequHsET B cebe CIOCOOHOCTU
aBTOMAaTHYECKOTO BhIKIHOYaTens u Y 30.

BepHemcst k IpoeKTy

PaccmarpuBas «CxeMy NpUHLMINHAIBHYIO MUTAKOMIEH CETH» U «ICKHU3
mkada yuera 0,38 kB (cnpaBouno)», mbl BuauM obo3znauenus: QF, QF1, OF2...
QF13. Haneemcs, Bol yxe noragajiuce, 4To 3To 0003HAUYCHHUE Pa3HbIX aBTOMATOB.
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(ITpyHOCMM W3BUHEHHUS 3a HE3AMEUEHHYIO OIEYaTKy: Ha «Icku3e mkada
yueta 0,38 kB (cmpaBouHO)» moclienHue ABa aBTOMarta NOMKHBI ObiTh QF12 u
QF13 (Bmecto nosropsitomuxcs onsate QF10 u QF11)).

[To «Cneuudukamum» BBl C JIETKOCTBIO OmNpeaeisieTe, KaKhue aBTOMAThI
HEOOXOIMMO TMpHOOpecTH. A emié 3a70Jro A0 STOr0 B MPOSKTHON OpraHu3aIliu
BrbI cornacoBbiBaeTe, yTo UMEeHHO BbI kenaete. B cooTBeTCTBHU ¢ 3TUM U OBLIH
MPOU3BEICHBI PACUETHI HA HEOOXOIUMYIO AaBTOMATHKY.

Ecau padotsl genawrces 0e3 npoexkra?

K mpumepy, nom, kBapThpa YK€ JHJaBHO B OKCIUIyaTallud W €CTh
HEO0OXOJMMOCTh TIOCIIC CUETYMKA 3aMEHHUTHh MPOBOJIKY WM MPOBECTU OTIEIHHYIO
PO3ETKY IS CTUPATHLHOM MAIIWHbI, OoMIepa.

Bb100op aBTOMATHYECKOI0 BHIKJIHOYATEJIS

Yerko cebe mpeacraBbTe, YTO MMEHHO BBl XOTHTE MOAKIIOUUTH K ITOU
nuHun. [locTaBUTH OJMH HOBBIM aBTOMAaT Ha BCHO KBaptupy? Wnm cnenate
Heckosbko rpymnmn? Torga 4uro W Ha kakoil rpymme Oyzaer moakirodeHo? Hac
MHTEPECyeT HE CKOJbKO Ha3BaHWE, CKOJBKO MOIIHOCTH mpubopoB (Batt). Ecnu
ATO OJHA PO3ETKA NOJ CTUPAIBHYIO MAILIMHY — 3TO OAHO. A €CJIM 3TO BCE PO3ETKU
KyXHH M Bpl kemaere WX HMCHOJB30BAaTh OJHOBPEMEHHO — HYXXHA NpUMEPHAs
CyMMa NoTpedIIieMoi MOIITHOCTH — M, KaK IOHUMAETE, 3TO y>KE COBCEM JIPYTOE.

Camoe Bpemsi BCTPSIXHYTh CTapMHOW M BCIOMHHTH IIKOJY, TJI€ MOIIHOCTb
(P) mb1 Haxomunu, 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 MPHUHIUINUATBHYIO MHTAIONIEH
ceTu», To Bce rpynisl Ha 220 B (onHodasusie) umerotr Cos? = 0,98, T.e. npuMepHO
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 noxyvaercs P = 2 kBt = 2000 Bt. H3BectHO, uTO B po3etke U = 220 B,
noixydaem [ =2000 /220 =9.09. Asromara Ha 10 A (HOMUHaAJIBHBINA TOK aBTOMATA)
OyJleT 1OCTaTOYHO — IpH BenuuuHe 6osiee 10 A aBTOMAT OTKJIFOUUTCH.

Ceituac g cebs OTMETbTE JOTY MPOCTYI0 TOCIEIOBATEIBHOCTD:
ONPEACTUINCh C MOITHOCTBIO, pa3feianian Ha 220, NpUllId B Mara3uH W.cKa3aliu,
M0J1 KaKyl0 BEJIMYMHY TOKA HY>KE€H aBTOMATUUYE€CKHUI BBIKJIIOUATEb.
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Hemuoro ungopmauuu

Hwxe ™Mbl npuBoguM M300pa’keHHE aBTOMATUYECKHX BbIKItouaresneil. Kak
BUJIUTE, OHU OBIBAIOT HE TOJBKO OJHOIOIIOCHBIMH, HO BBITYCKAIOTCS U 2-, 3-, 4-
NOMIOCHBIMH.  JIolKHO ~ OBITh, KaXIblii BHJIET OOBIKHOBEHHYIO IPOOKY,
BKpy4YeHHYI0 y cueTynka. Co BpeMEeHEeM Ha 3aMEeHy UM TPUIILIA aBTOMAaTHYECKUE
MPOOKH, KOTOPBIE BBHIKIIIOYAIUCH OT KOPOTKOTO 3aMbIKaHWA. 3HAKOMO, mpaBaa? A
OJTHOTIOJIFOCHBI ~ aBTOMATUYECKUW  BBIKJIIOYATENIb — OSTO BHJIOM3MCHCHHAs
aBTOMaTH4eckasi mpoOKa, TOIBKO TENeph €ro He BKPYTHUIb, U MOJIKIIOYUTH €ro
HaJ0 MpaBUIbHBIM 0Opa3zoM. Ho 06 3ToM 3aBTpa.

JIByXTOTIOCHBIN HKCHONB3YIOT KaK 3aMEHYy JBYyM NpoOKaM Yy CYeTuYHhKa.
MoskeT Tak MOJIy4UTCs, YTO BHIOBET MPOOKY HA HYJIEBOM IPOBOJIE, 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 pPyKOBOACTBYIOTCS OCHOBHBIM IIOKA3aTENEM: HAa KaKOM
Tok yTteukn Y30 cpearupyer. OOBIYHO Ha PO3ETOYHYIO TpyIIy (MHOTO
anekTporpuoopoB) ycranaBmmBaioT Y30 30 MA. A Ha OTOenbHBIC JIMHUH,
MUTAOIINE TOJBKO CTUPAIBHYIO MAIIMHY, TOJBKO OOMHJIEp, TOJBKO XOJOIUIbHUK
craBiaT Y30 10 MA — takme yyBcTBHUTENBbHBIE Y30 PEKOMEHAYIOT CTABUTH Ha
JIMHUY BAaHHOW KOMHATBI WJIN IETCKOM.

Eciay HET BO3MOXHOCTH B IIUTKE KBapTHPbl YCTaHOBUTH Y30, WIHM O4€Hb

TPYAOCMKO BCCTH OTACJIIbHYIO JIMHHUIO, TO €CTh JJICKTPOPO3CTKHU CO BCTPOCHHLIM
V¥30.

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

TOK YTEYKH

Be10op nud.aBTomara

Kak yxe ormeuanoch, aud.aBTOMaT COBMeEIIaeT B cebe CBOWCTBA
aBromaTuueckoro Beikiatouatens u ¥Y30. T.e. on cpabarbiBaeT Kak Ipu KOPOTKOM
3aMbIKaHUM, TaK U MpU yTedke Toka. [loaToMy mpu BbIOOpE PYKOBOICTBYIOTCS
oOoumu nokazarensamu. biaromgaps kommaktHocT aud.asromat B LY cokonomMut
MECTO, HO MOXET H€ CIKOHOMUTh Bamm cpeacTBa: dYacto 1O CyMMe
aBTOMATHUYECKUH BhIKItoUaTe b U Y30 BBIXOAAT JCMIEBIIE, YeM OJIMH Au(.aBTOMAT
(cm. poTto HUKE).
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Crout 3amerutb, uro Y30 u aud.aBTOMAT OYEHb YYBCTBHUTEJIbHbBIE
ycrpoiictBa. OHu OyayT paboTaTh JOJKHBIM 00pa3oM, €CIU JIOKHBIM 00pa3oM
coOpana mnpoBojka. [TomHuTEe, HUIE TPOBOJA HOJNb U 3a3€MJICHUE HE JOJDKHBI
coenunatbest! Ecnu B poszerke Bbl (Kak OJMH W3 BapUaHTOB 3a3€MIICHHS W3
OPEeIbIAYLIEro ypoKa) IMOCTaBWIM MEPEMbIYKY MEXJIy KOHTaKTaMH HyJIs W
3azemiieHHs, TO Y30 MOXKET pearupoBaTh M OTKIIOYATHCS OT MPHUKOCHOBEHUS K
koprycy npubopa. CraBute Y30 — ybepute nepemMbIuKy.

Ecnun B Bamei xBapTUpe AOCTATOYHO CTapas IPOBOJAKA, T.C. HM3OJILUA,
cTana IpsAxJoH, Xpynkou, To Y30 Bam 3T0 HE MPOCTUT — OHO MOKET NOCTOSTHHO
(UKCUpOBAaTh YTEUKYy TOKA M aBTOMAaTUYECKU OTKIIOYaThes. CHOKOWHEW s
HEpBOB OYJET UM MOMEHSTh MPOBOJKY WJIH, ONSATH-TAKH, YCTAHOBUTH PO3ETKY CO
BCTpoeHHbIM Y 3O0.

He nenutecr pa3 B Mecsll HaxKHMaTh HAa YCTaHOBIEHHOM Y30,
nud.aBToMaTe Ha KHOMOYKY «TecT» - 3T0 MMHUTHpPOBAaHHAS yTEYKa TOKA IMOKAXKET,
cpabaThIBAIOT JIU aBTOMATHI, CTOSIIIME Ha cTpaxe Bareit sxu3nu. Mbl cepbe3Ho.

Haneemcs, Tennepp BaM He TpyJaHO ONpPENENUTHCA KAKHUE XapaKTEPUCTUKHU
JIOJDKHBI MMETh HY)XKHble Bam aBTOomaThl. 37eChb Mbl HE CTaBWJIM Tepes; coOoM
3alayy pachnucartbh MPUHLOUAN padOThl U OTJIWYUTENbHBIE XapaKTEPUCTUKU
apToMaroB. Onucanu mnapy OCHOBHBIX MNPUHLMNOB. M NpUMHUTE K CBEICHHIO:
pacdyer aBTOMAaTUKU s TpexdaszHoro Toka Oonee cinoxed. [lomuMo Bcero
MPOYEro, Y€CTHO TOBOPS, KaK Cpeau JItoO0Oro ToBapa €CTh MOJIETKHU, OpaK, MOTYT
ObITh W Takue aBTOMAaThl. [l03TOMY coBeTyiTech cO crnernuanucramu B Bareit
MECTHOCTH, YbsI MPOAYKIIHS CEOsI XOPOIIIO 3apEKOMEH I0BaIa.

C nauunkoit I1Y oTtuactu pazobpanuch, OCTaI0Ch packiItounTh. OO0 3TOM B
CIICYIOIIIEM ypOKE.

-Ypok 8-
HluT ynpasieHust

MHorue »5JeKTPOMOHTOKHUKM He OepyTcs 3a packitodeHue IKkadoB
yIpaBJeHus, MPearoYnTas JOBEPUTh ATO 00jiee OMBITHBIM. XOTs, HE MPOOYys, Kak
HaOpatbes omnbiTa? Ha camom nene packmowats Y  wecnoxkno. Ckopee
Tpy10€MKO. MOXET ¥ MPUAETCS HA OJJTHOM MECTE OTCTOSATh HECKOJIBKO YacOB, 3aTO
OT 3TOH pabOTHI IOM OXKHUBACT — PHEPTUsI OCIKHUT KO BCEM IPUOOpaM, YCTPOHCTBaM,
CBETWJIbHMKAM. MBI onMuieM Iociie10BaTeNbHOCTh AEUCTBUN, U Bol yBuaure, Kak
BCE IIPOCTO.
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YcranasauBaem 1Y

[IpenBapuTenbHO JEHWCTBYyeM IO 3HAKOMOMY oOpaslly — CMOTPUM
ob6o3HayeHue mo «Crnenudukanum» 1 UMEHHO Takoi npuodperaeM. PaccMmaTpuBas
pOeKT, Bbl ompenensere, B KaKOM 4acTh AoMa AoJkeH Haxomutbes HIY. Kak
paHee 3aMevalioch, JIyulle yToOb! mKad Haxomawics BHYTpH Aoma. K aTomy Mecty
Ipu MOHTa)ke BbI cBoiMTE BCe KaOEIbHBIC TPYIIIILI.

UtoObl He myTaThbCs, OTKyJa KakoW KaOenab JIydlle BCEro cpasy Wux
MOANUCHIBaTh (MapKepoM MO Oeloi H30JAlMH; Ha OyMa)kke, MPUMOTAHHOU K
Kabemo M30JeHTOM WM Kak-To emé). Iluraromuil kabenb ¢ yIUIBI, MPOBOJ
3a3€MJICHHS — 3TO YK€ TPYJHO C YEM-TO CITyTaTh.

Becb 3T0T myuok kabenel ciyckaeTcs 1o CTeHE, U 3/1eCh ero HajI0 HAJEKHO
U aKKypaTHO 3aKkpenutb. J[o Kakoi BeICOTHI? OTTOJNIKHEMCS OT muTaThl U3 11YO:
«BpIcoTa OT MoJsia 10 KOPOOKHU 3aKMMOB CUETUYMKOB J0JDKHA ObITh B nipenenax 0,8-
1,7 m. lonmyckaercst Beicota MeHee 0,8 M, HO HE MeHee 0,4 m».

Tenepr BkrOuaeM BooOpakeHue: B LY OyaeT ycraHaBIMBAaTHCS CUETUHUK
Ha BbicoTe 0,8-1,7 M oT mona. Mecro pacnonoxenus cyetyuka B LY Buaum —
npukiaapiBaem 1Y k creHe Tak, 4To OBl TabJIO CYETYMKA MTOTOM OKAa3aJIOCh Ha
ypoBHe Bammux rma3 (memaem ke i ceOs, a IpH OOBIYHOM POCTE IO TaKOMY
METOJly BCErjJa MOMaJeTe B OTBEACHHBIE Mpenenbl). Tam, rae okazalics BepxX
mkada — MecTo, 10 KOTOPOTO HAJICKHO KPEnuM KaleJb.

B 1Y nns BBoma kabesst OTBEPCTHS MOTYT paclojiaraTbCsi Ha BepxHEU
YacTH U HE BCErJla HyKHOro auameTpa. Eciu BBoAUTH Kabenu cBepXy, TO KapTUHA
OyJIeT HEeMPUTIIAIHON, 0COOEHHO B JKUJIOM, OT/IETAHHOM MOMEIICHUH. DCTeTUYHEN
Oyner mpope3aTh B 3aJHEH CTEHKE IO IIEHTPY I0J] CAaMbIM BEPXOM OTBEPCTHE
HY>KHOT'O pa3Mmepa.

Ecim 1Y wu3 wmeramna, TO KPOMKH OTBEpPCTUSI CTOUT 0OpaboTaTh
HaMWJIBHUKOM — OCTPBIE Kpas MOTYT MOBPeAUTh U300, Crocol, 4To0bl ObITh
0oJiee CIOKOMHBIM 32 LEIOCTHOCTh M30JISIIIUU BBEJECHHBIX KaOeseil: ¢ MUTaoIIero
TOJICTOrO Kalessi CHUMAaeTe BEPXHIOI H3O0JISIHIO, 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 MOTHSUIN:, E€mi ‘910
KpYIHBIN 1IKad, TO HE CTHIIHO BHICTABUTH POBHO U C IOMOIIIBIO YPOBHS («Ha T1a3»
nydiiie He Hajlo). Kpenum k cTeHe.

OCTOPOKHO CHHUMHUTE BEPXHIOIO H3OJSIHUI0 C KaXXJOT0-KaOeJsl BIUIOTH 10
Bxoaa B IIIY, u He 3a0yabTe MOMETHTH, T/Ie Kako kabenb. Ho momHuUTE, eciu B
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Bamem mnpoekte ecTh CBOM MPONUCAHHBIE OCOOEHHOCTU YycTaHOBkM IIIY —
0053aTeNIbHO MPUACPKUBANTECH UX.

BepHeMcst Kk mpoekTy

«Cxema mpUHIUIIMANIbHAS NUTArOUEd ceTu» (B nanbHeimem «Cxema») B
BEpXHEW CBOEH YaCTH MOSICHSAET, YTO BBOJIHOM Kabesb (BUAUTE, MyHKTUPHAS JIMHUS
— rpanuia 1Y) Beimonnen kabenem ABBI'HT B KOTOpOM YeThIpe KUJIbI 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 HyJ1IeBOi MPOBOI.

N Bor 3pgech, Oynpre BHHMaTenbHBL. CornacHo «Chnenudukamum» u
«9cku3zy» «Pl» - 310 cuerumk. Ilepeq HMM TPEXKUIBHBIA MPOBOJ pa3opBaH
aBTomaToM QF ¢ HOMUHAIBHBIM TOKOM 50 A (3TOT aBTOMAT JOJKEH BBIJICPKHUBATh
TOK BCEX OJHOBPEMEHHO BKIIIOYEHHBIX TPYINIl M TJABHOE NpeJIHA3HAUYCHHE —
OTKJIIOYATh TOK IIPU HEOOXOAMMOCTH 3aMEHBI CYETUMKA, AaBTOMATOB).

Ho nmocmotpure, ¢ ueM coenunsiercsa Hysepas xwia B IIIY? C nyHkTupom —
KOHTYpOM 3a3eMJICHUs. DTO HUCKIIOYEHHE W3 IMPaBUiia, KOTOPOE MbI MOCTOSHHO
YIOMUHAJIM: HOJb W 3a3eMJICHHE HUrJe He mnepecekatorca. [loBropum — 3T0
EAMHCTBEHHOE HCKIIOYEHUE. A yXKe C KOHTypa 3a3emMyieHHs OepeTcsi HOJb U
nmogaercs K cueryuky. llocnme cuerumka 3azemiieHue, HOJb, a TeM Oosiee (asza
HUTJIE HE COEUHSIOTCS.

CmpaBa Ha «CxeMe» JIMHUU TPOIMHUCAHBI CIEAYIOIMIMM 00pa3oM: MyHKTUP
«PE» - 3azemnenue; cromHas «N1» - Honb; crutomHas «L1,L2,1.3» - 3T0 Tpu
da3pl B OgHOM JuHUU (IO MPUHIMIY KaK Ha Kaleje KOJMYECTBO INTPUXOB
03HaYyajI0 KOJMYECTBO JKHII).

Kak BuauM, Kaxnasg Trpylnma HMEET CBOM aBTOMAaTbl CO CBOUMH
xapakTepuctukamu. Kaxpas rpynmna MMeeT HNPUMEPHYIO HAIIUCh, K MpPUMEPY
«PesepBHas rpynna» - I'p.6 (L3). D10 3HauuT rpynna Homep 6 W 3amuTaHa OT
TpeThell ¢asbl. Kaxkaas rpynmna uMeeT NponucaHHylo CBOIO (pa3y, KpoMe pO3eTKU
380 B — ona Ttpexdaznas. Kakxas ¢daza Oyzaer mnepBoi, BTOpOHl, TpeThei
omnpenensere Bel v npuaepxuBaiiTech 3TOrO.

Ho ¢ HenpuBbIUKY NPEICTABUTH 10 KOHIA, KAKUM 00pa30M PacKIIOUYHUTh BCE
kil 1o «Cxeme» Oyner Tpyano. Ho He cinydwailHO oOHa W Ha3BaHa
MPUHIUIINAIBHON CXeMOH. A MOTOMY OOJIBIION OMOIIBIO SIBISIETCS «QCKHA3.
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N BHOBB pedyc

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

Hrtak, paccmatpuBaeM «Icku3». OH BBINOJHEH TakK, YTO, pPa3MECTHUB
aproMarsl BHyTpu [IIY, Bel yBuaure mNpUMEPHO TaKyl K€ KApTHHY.
EnuHcTBEHHOE, UTO CTOMJIO O MOHAThH, 3TO KaK packirovaroTcs kabemu. Mtak,
cineBa BUaAUM BBoAHOM aBTomaT QF. K HeMy ecTh mpeanucanue — npeayCcMOTPETh
BO3MOXHOCTb JIJISl OTNIOMOMPOBKH.

B mo6oM IIY ecth MecTO, IJie OTACIBHO CTaBHTHLCS BBOJHOM aBTOMAT M
3aKpBIBAETCS OT/EJIbHOM KPBIIKON. Pa3genaHHblil BBOIHOW Ka0eiab, B CMBICIIE CO
CHATOM BEPXHEM HM30JSIMEH, MOAKIIOYACTE K BEPXHUM 3aKMMaM aBTOMATa:
OTJENbHAsA JKWJIa B OTIENBHBIA 3aKMM. 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 ¢ oTBepCcTUsIMHU (K HUM
MO’KHO MOABs3aTh Kabenb). Tem cambiM Bbl kpacuBo ynoxxute kabemnb, a mpsiMble
YIJIBI CO3/1aayT Ha Oynyiuee 3amac kademns (BIPYr OTTOPUT) — BOT TOT/Ia U MOXKHO
Oyzet no kparyaiiiemy myTu. [Ipu BBOzE KW B 3a5KUM HU30JISIUI0 CHUMANTE Tak,
YTOOBI YACTOTO METaIa MPAKTUYECKH HE ObLIO BUIHO.

[Tocne BBOOHOTO aBTOMAaTa TOK MJIET 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 KpBIIIKE KAKIOTO CUETYMKA JOJKHA ObITh CXE€Ma €ro MOJKIIOUYECHUS U
pacluCcaHo, Ky1a TOK IPUXOAUT U OTKYJa YXOJIUT — JIUIIHUKN pa3 yJA0CTOBEPHTECH
B IPABWJIBHOCTHU JICUCTBUM.

BHoBp o00Opatum Bamie BHMMaHue Ha NOPUXOJAUIMNA HOJIb C BBOIHBIM
kabenem «PEN». OH cpa3y noaxiroyaeTcss K O0OIIeMy KIEMMHHUKY KOHTypa
3a3eMJICHHS. DTO METAUIMYECKUN KJIEMMHHK, KOTOPBIH KpEemuTCs K Kopiycy (B
cTapble BpeMeHa 3TO OB OOJIT Ha KOTOPBIHM MO/ FaliKy 3aKUMAaJIUCh JKHJIbI ).

Ha 3TOT KJIEMHHUK IIOACOCHUHSIOTCS HOJb BBOJIHOM, HOJb, OTXOJSMIIAN K
CUYETUMKY; MPOBOJ OT KOHTYpa 3a3eMJICHHUS Ha YJIHIIE; TPOBOJAA 3a3eMJICHUS TPYyO 1
KOHKPETHBIX MPUOOPOB; JKUIIbI 3a3€MJICHUSI OT KakJou rpymisbl. .Cuurtaiite, 4ro
TpeTh xkua B LY yxe npuctpounnm.

Co cyeTurKa HOJIb OTXOAUT Ha CBOM KIIEMMHUK. DTOT KIEMMHMK KpEIHUTCS
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
OTXOASIIUX nepeMblyek. [IpenBapurenbHo 10 3TOro mara aBToMaTrbl HEOOXOIUMO
pasmectuTh BHyTpH LY.

OObIYHO aBTOMATHUYECKHI BbIKITIOUaTeNb M Y30 KOMNOHYIOT mapamu. Ha
BEPXHIOIO KJIEMMY aBTOMaTra HpuxoauT ¢asza, ¢ HwkHed nepexomuT Ha Y30.
[Tomrydaem, uro Ha Y30 cBepXy NPUXOAUT Ha OJIHY KieMMy (a3a, Ha APYTYIO HOJb
— NpUYMHA NTOHATHA, ipaBaa? A cHuzy K Y30 nojcoeuHseTcsl yXoasiasi rpyrma
(a3nas u HyneBas XWJIbl) B IOM, KBapTUPY. 3aMEHUTh UX U M30€KaTh mepexoia
¢da3pl ¢ aBTOMaTa Ha aBTOMAaT MOXET Joporocrosmmii aud.asromar. Ho
MIPOEKTUPOBIIMK MOKET PELIUTh POOJIEMY MO-APYrOMY.

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

Eciu Y30 cpabotaer Ha po3eTkH, TO IoracHeT U cBeT. Hameemcs, 310 Toxke
noHsaTHO? IluTaromas >xuna npuBoauT ToK Ha Y30 (BepxHss kiemMMma), a ¢ Y30
(HKHSIST KJIeMMa) TOK pa3BeTBIsieTCs Ha JBa HampasieHus. IOt1o Y30
KOHTPOJUPYET TOK KaK Ha OJJHOM KaOeJe, Tak U Ha BTOPOM.

Bepaemcs k orxoasmuM oT cueTdyrka (Ga3HbM KuigaMm. CoriiacHo « ICKU3Y»
Kaxas pa3a MpuXoauT Ha CBOM KIIEMMHUK U pa3BeTBiseTcs. Ha «Cxeme» MbI Tak
€ BUJCNIH, YTO TPYMNIbl 3alUTaHbl OT CBOUX (pa3. DTO TakKe H30JUPOBAHHBIN
KJIEMMHUK. HO J17191 5KOHOMUHM MecTa PoJib KIEMMHHUKA MOTYT BBIIOJIHSATH BEPXHUE
sakumbl  aBTomata QF1. Kaxnas ¢aza jgocturia mnepBoe MECTO CBOEro
pacnpeneneHus, a gaublie ¢ Bepxuux kieMMm QF1 ¢ mepBoil ABa OTBETBIICHUSA, CO
BTOPOU — OJTIHO, C TPEThEU — JIBA.

Hy BoT kaxkercst u Bce. Mbl pacnucalid MociaeqoBaTEIbHOCTh PACKIIOUEHUS
KOHKPETHOTO CIIy4as.

[TonnpoOyem BBIAEAUTH OOIINE MPUHIIUIIBI.
Bemraem 11V tak, 4To0bI cyeTunK OBLIT HA YPOBHE TJas.

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

C BBOJHOr0O aBTOMAaTa MUTAIOIIXE KMIIbI (IOHUMAEM, YTQ 3TO MYyTh (a3bl,
TOKa) K cueTuuky. Ha kjeMMHON KoIoKe KOHTYypa 3a3eMJICHHs .cOOUpaeM Bee, YTo
KacaeTcsl 3a3eMJIEHUS M IIepeMbIUKa HOJIb I cueTynka. Co cuerunka nepeMbruka
Ha OTJEJEHHYIO KIIEMMHYIO KOJIOAKY HyJiA. Orcrona nepeMbrukd Ha N-3axum Y30
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unu aud.aBromara. (A ecnu 6e3 Y30 unu nud.apromara? [logymaiite, uro Toraa
MOJICOeIMHACTCS K KoJoike Hyisa? Eciu HeT mpoMeXyTOYHOTO 3BE€HA 1IEMH, a IIeTb
HE J0JDKHA Pa3phlBaThCs — MOJCOCIUHSIEM HANPSIMYIO K KOJIOAKE HYJEBBIC JKUJIBI
rpyni.) YBs3bIBaeM COIJacHO MPOEKTy Mexay coboit Y30 u aBTOMaTHYECKHE
BBIKJTFOYATe . MOHTUPYEM MUTAIONINE JTUHUA MEXIY CUCTYMKOM U aBTOMATaMHU.
[TopcoenuusieM K aBTOMaTaMm OTXOJSALIUE TPYIIbI (Kabemnn).

Cnoxno? Jlns mepBoro pasa gaxke, BO3MOXHO, O4e€Hb. HoO, «Tshkeno B
YYEHBbE — JIETKO B OOI0Y».

Hrorm

MenbKkOM BCIIOMHMHAs MPOUIEAIINE YPOKHU, MMOHMMAEM,UYTO Hallla IMOIbITKA
IIO3HAKOMUTh Bac ¢ OCHOBaMH JJIEKTPOMOHTa)Xa HE II03BOJIMJIA OXBAaTUTH
abcomoTHO Bee. CylecTByeT BETMKOE MHOXKECTBO KHUT, PYKOBOJICTB; MPOBOISTCS
necsaTku (OPyMOB; CO3JIaHbl CIIEIUATU3UPOBAHHBIE CAUTHI - U BCE ITO MOCBSIICHO
BOIIpOCaM  3JIEKTpOMOHTa)ka. CerogHs Mbl KacHEMCS HEKOTOPBIX CHUTYyalHi,
pELICHUE KOTOPBIX MOXET MPEACTABIATh TPYAHOCTb.

Oco0eHHOCTH MAaHEJILHBIX IOMOB

B ocHOBHOM Ham Kypc Kacajcs CO3JaHMsl MPOBOJKH, JMOO TOJHOW ee
3aMEHbI B YaCTHOM JIOME. DTO MPUMEHUMO U K KBapTHUpam. Tak BOT, €CTh 0COObIH
TUIl MHOTO3TaXXHBIX JOMOB - MaHelIbHble. Bce paccMOTpeHHbIE MPUHLUIBI
CO3JaHMS TIPOBOJKHA OTHOCSITCS M K 3THM JIOMaM, HO 371€Ch €CTh CBOSI CTieTI(HrKa.

W3HavyaibHO TIpU CO3JaHUU IUIUT BHYTPU HX paCHojaraloT MyCTOTHbBIC
TpyOKu juisi mpoBojku. [lox moronkom Bl yBUIWTE KOPOOKHM PaCKIIFOUCHUSI.
UYtoObl MpOTAHYTH KaOedu K po3eTKaM U BBIKIIOYATENsIM ObUIO TpolIe, TPyOKd
pacrosiaratot 1o AuaroHalid - Tak Kopoue.

[Ipn 3ameHEe NPOBOAKM MOYKHO IIOJIB30BAaTHCS OTHUMH KaHAJIAMH, TOJIBKO
IIOMHUTE: BHYTPEHHUW AHAMETP HUX OIPAaHMYEH - MHOro KabOened cpa3y He
NpoTAHEelb. B mocnennee BpeMsi cTaiM MonajaThCs IUIMTHI HE ¢ TpyOKamu, a ¢
Hapy>KHbIMU KaHAJIaMH - B HUX U KpenuThcs Kabenb. Ho OHM TOKe BBINOIHEHBI 110
JIArOHAJIH.

Ha Oypaymee mnoMHHTE, YTO B IIAHEILHOM JIOME KaOelb OT PO3ETKH,
BBIKJIFOUATEIS MOXKET HE HATH CTPOro BBepX. B IemsIX SKOHOMHH WPOBOOB
KaHAJIBI CBSI3BIBAIM B KQ)KJIOM THUIIE IMAHEIBHBIX JOMOB MO-cBoeMy..He kablii u3
CTapUKOB-MOHT)KHUKOB BCIIOMHUT, YTO OTKY/1a TTOAKITFOYCHO.

B mumTax mepexkphITHs KaHaibl K CBETHJIBHUKAM TakKXKe PacHOJI0KCHBI 110
KpaTyaiiimiemy nytd. M momMHuUTE - 3TO HE MycTOTHble IUMTHL. [lpu 3amene
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MPOBOAKA B TAaKOM JIOM€, W3MEHEHUM MECTa pPACIOJOXKEHUS PO3ETOK,
BbIKJIIOUaTeneil Bol ayis cebst pemute kakue TpyOKW mpakTuyHed Obuto O
ucnoas3oBath. LIITpoOuTh 6E€TOH BCeraa ycneere.

N emé, onsaTe-Taku B MOCJICAHEE BPEMs B KaueCTBE KOPOOKH PaCKIIIOUCHUS
CTaJM MCIOJIb30BaTh OTBEPCTHS B IUIMTaX IMEPEKpHITHA. B IeIsiX SKOHOMHHU OT
KOpOOKH MHOTOXHJIBHBIM KaOelb JOXOAUT JI0 CBETWIBHHKA - Kabelb
paszenbIBaeTCs - HYXXHBIC JKUAJBI TOJKIIOYAIOT K CBETUJIBHUKY - OCTaJIbHBIC
MOJICOSUHSIOT K KaOeITro, 3aMUTHIBAIONIEMY PO3ETKH Ha TIPOTHUBOIOJIOKHOU CTEHE.

T.x. BO BpeMsl Meperpy30K 3JEKTPOCEeTH OOJIbIIE BCEro CTPaJaloT UMEHHO
MeCTa COCIMHEHUH, TO CO BPEMEHEM, €CIU IMOTPEOYyeTCcs] OCMOTPETh BOT TaKyIO
KOPOOKY pacCKIIOYEeHHUs, MPUJIETCS CHUMATh CBETHJIBHUK, 3aKpBIBAIOIIUA 3TO
OTBEpCTHE. A Telephb MPEJCTaBbTE, YTO HAJO CHeNaTh, €CIM OyJeT MOAIMIMBHON
MMOTOJIOK.

O6miee mpaBuWiIo ISl JIFOOOTO TUIA JOMOB: KOPOOKa pacKIIIOUEHUs JI0HKHA
OBITH JIETKO JOCTYyIHA. A B OTHOIIEHUHW IMAHEJIBHOTO JoMa: eciau Bl Hagymanu
clenaTh MPOBOJKY I0-CBOEMY C IIOMOIIBIO IITPOO - HaBEIUTE CHPABKH B
AKCIUTYaTallMOHHOW OpraHu3aliy, OTBEUYarolleH 3a Bam gom.

Koe-uTo 00 ykiaake kadess

B oTHOmIeHNN yKiagku Kabess ecTb OJHO TpeOOBaHUE - Kabesln He JOJIKHBI
nepecekarbes. [lopoii 3To He BO3MOXKHO, TIOITOMY 3apaHee MPEACTABISNUTE, KaKOu
Kabenb Kak W TJe yKiIaapiBaTh. HO He BONMHYWTECh - 3TO HE MPUHIMIHAILHAS
omunoKa.

Bce mpoxonsl ckBo3b CTeHBI (eciau He B TpyOax), mpu BBoje Kabens B
MaHeb MEPEKPHITHS W MPU BBIXOJAE - B OTUX MECTax Ha KaOeye JOoDKHAa OBITh
HajzeTa Tpyoka [TXB.

Pab6ora ""koponoii"

[Ipu oOCyXaeHUH 3JIEKTPOMOHTAKHBIX pabOT, Mbl HE YMOMSHYJH, KaK
BBICBEPJIMBATh OTBEPCTHUsS MOJ 'crakaHbl'. IloMHUTE, MBI COBETOBAIM YETKOU
JUHUEH OTMeuYaTh TOYHOE MECTO M BBICOTY pPACHOJIOKEHHUS PO3ETOK,
BBIKJIFOYATENIEH, a KaOeslb JOBOAUTH O 9TOO0 MECTa C Pa3yMHBIM 3allacoM. 371€Ch
BCE MPOCTO: YepTa - LIEHTP; KOPOHYATHIM CBEPJIOM HE CIellla, IPAKTUYECKHA Ha BCIO
JUIMHY CBEpJIa, BHICBEPIMBAETE HUIIIM - MTOJIYYalOTCS OHU UI€AJIbHO POBHBIMHU.

UtoOnl kabenb HE 3aJIaMbIBAJICS TIPU BBOJE B CTaKaH, AOJOTOM BEPXHIOO
4acTh HWINMA CJAelaiTe Oojiee MOJoroil. YcTaHaBIWMBAaIOT /CTaKawbl Ha
ae0acTpOBBIN PACTBOP (CXBATHIBACTCS OBICTPO) C YK€ MPOCYHYTHIM KabemeM.
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CrakaHbl BBICTABJISIOT C YYETOM TOTO, YTO IOCJE OIMITYKATYPUBAHUS CTEH
KpPOMKa CTaKaHa M JIMIEBOM CJIOW IITYKaTypku OyJayT Ha OJHOM IIocKocTH. Jliis
TUIICOKAPTOHA, TJIACTUKOBBIX TMAaHENIeW CYIIECTBYIOT HE TaKH€ MOIIHbIE KOPOHHBI,
Ja U Ccrnoco0 (Qukcaluu CTakKaHOB MHOM - MPWKUMAIOIIUE JanKu C ThUIBHOM
CTOPOHBI TOTO K€ THUIICOKAPTOHA.

IMoakarw4YeHne CBETUIbHHUKOB

[Ipu NOAKIIOYEHNUH CBETUJIBHUKOB, OCOOCHHO C HECKOJIBKUMU JIAMIIOUKaMU,
MOKHO CTOJIKHYTBCSI C TAaKOM KAPTUHOW: OT KaKJIOW JIAMIIOYKM BBIXOJIWUT JIBa
POBOJIA, HO, MO IBETY, OHM He oTinvaroTcs. Kak ObiTh? OueHb MPOCTO: OJUH
IIPOBOJI B OJIHY KYYKY, @ BTOPOH - BO BTOPYIO. [losyuaeTcsa aBe rpyniibl IpOBOJIOB.
Onny mojacoenuHsieM K TMPUXOMSAIICH Ha CBETHJIBHUK (a3HOW >kuiie Kalens, a
BTOPYIO - Ha HYJIEBYIO. ECIM BBIKJIIOYATEb JBYXKJIABHUIIHBIA, TO OJHY TPYHITY
MIPOBOJIOB CIIOKOMHO MOACOEANHSIEM K HYJIEBOM XUiie. A CO BTOPOW ONMPEAEIUTECH:
KaKye JIAaMIIOYKH JOJDKHBI TOPETh APYr C APYrom. Jleaute COOTBETCTBEHHO
MPOBO/JIa HA JABE TPYIIbI U NOACOEAUHIETE COOTBETCTBEHHO KAXIYI0 K OTAEIBHOU
dazHoil xure.

[Ipy MOIKIIOYEHUH T.H. TOYEYHBIX CBETHUJIBHHKOB MOCJIEA0BATEIbHOCTh
coequHeHus TakoBa. OT KOpOOKHM pacKIIIOYEHHUs Ha CBETWJIBHHKHU HJET HOJb U
ympaBisieMas BeIKItouareneMm (aza. Ecim oguH CBETHJIBHUK, TO MOHSTHOE €TI0,
MOJICOCIUHIEM K KJIEMMHHKY. A €CIM CBETHJIBHHUKOB HecKoibko? Heobxomumo
COCIMHUTh KX NapauiesibHO. Ha mnpakTuke 5TO BBIMVISIAWT TakK: Ha MEPBBIM
CBETHJIBHUK TIPHIILIA HOJIb U ()a3a - BO3bMUTE U B KAXKIYIO KJIEMMY ITOJICOSTUHUTE
K TMPUXOIANUM TI0 TMPOBOAY - BOT Bamm HOmp W daza s CIeIyIomero
cBeTuabHUKA. U T.11.

B mocnegHee Bpems MOSBHIOCH MHOXKECTBO COITYTCTBYIOIIUX DSJICKTPUKE
TOBapoB. DTO M TpaHCHOPMATOPHI IS JIaMIl, OJOKH 3allHUTHl JIaMII, JATYUKH
JBYDKCHUS, TaiiMepsl... Ha ynmakoBKe Ka)XJaoro MPUBOIUTCS CXeMa IOIKIIOUCHUS.
Ho MBI moHuMaem, TO, 4TO JJIS Hac MPOCTO W TOHSTHO, JIJII MHOTHX COBCEM HE
MIPOCTO M HE TIOHATHO. XOTS yKe 3TO B paMKaX Kypca, Bol y)x H3BHHHUTE, OCBEIIATh
He OyzieMm.

Ms1 nocrapanuch NpencTaBUTh, KAKUMH OCHOBHBIMHM CBEINEHUSAMH JIOJIKEH
pacroJjiaratb HA4YMHAIOIIUMKA CAMOCTOSTEIBHBIA JJIEKTPOMOHTaXHUK. Mbl He
numeM "INeKTpUK" - 3TO YENIOBEK, CICAANIMH 3a HCIpaBHOW paboToOi
ANEKTPOCUCTEMBI; MBI MHIIEM - '"DJIEKTPOMOHTAXKHHUK' - YEIIOBEK,. €O3Aar0Lni
anekTpocucremy. M npu xenanun Bam non cuiy crath nmpodeccHoHanoM B-ATOM
neie!

Uctounuk: 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
nepeABKeHUsT W nojsai. [lpuueM dacthb
nojBajia, Kak MpaBWiO, OTBOAAT  TOJ
CMOTpPOBYIO sIMy, a 4YacTb - IMOJ MOTrpeo.
[Tocnennuii pacnosaratrot 1u00 Mepes] rapaxom
MoJ TPOe3Ke 4YacThio (MpU JBYXCTOPOHHEM
PacIoIOKEHUH TapaXXHbIX OOKCOB), JIUOO c3a711
- IpY CTPOUTEIIBCTBE rapakei B OJUH PAI.

JIoBOJILHO YacTO 4YacTh MEPBOTO dTa)ka (COOCTBEHHO rapaxka) W IOJBall
000pYyAYIOT TIOJI MAacCTEPCKYIO, TJI€ YCTaHABIMBAIOT MEXaHU3MBI C AJIEKTPUUECKUM
MPUBOAOM (TOKapHbIe, (pe3epHbIe U TOMY MOJAOOHBIE CTAHKW) M, KaK IMPaBUIIoO,
AJIEKTPOCBApOYHBIM ammapar. [loaToMy »siekTpuueckas d>HEpPrusi B Trapaxe
HEoOXOoJMMa Kak [ OCBEIICHMUs] TOMEIICHHUs, TakK U JUIi TUTaHUS
AJIEKTPONIPUBOJA MEXaHU3MOB, a TaK)X€ BCEBO3MOXKHBIX 3apsIHBIX U ITYCKOBBIX
YCTPOMCTB, 00CITYKUBAIOIITUX aBTOMOOHIIb.

OcpellleHre HEMOCPEACTBEHHO Tapa)ka MOXHO BBIIOJHUTH B YETBIPEX
TOYKaX, HaIlpUMep, JBE TOUKHU CJIEBA U JIBE CIIpaBa, JIUOO0 ABE TOUKHU BIEPENU U JIBE
Mo3aau, TO €CTh CXE€Ma OCBEHIeHUs OyJeT COCTOSITh M3 JABYX TIpynm cC
BBIKJIIOYATEIEM Ha Kaxaywo rpynmy. OcBemieHue ImojaBaja IO  YCIOBUSAM
AIEKTPOOE30MaCHOCTH  OCYILIECTBISAIOT uepe3 TpaHncpopmarop 220/36 B wu
NOJpa3AesAloT Ha TPU TPYIIBL, OJHA M3 KOTOPHIX OOECHEYMBAET OCBEILECHUE
CMOTPOBOMH SIMBI, ApyTas - Horpeda, TPEThs - BX0Ja B IIOBAJ.

CxeMma aJIeKTpouuTa, K KOTOPOMY MOAKIIOYAIOT BCE TOKONPHUEMHHUKU B Trapake,
nokazaHa Ha puc. 1. [Ipexnae Bcero st muTa MOHAJOOUTCS CUETUYMK AKTUBHOMU
anekTposHeprun PI. Eciu ecTh cBapouHblil TpaHcopmaTop, 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 TymOnepoB SAl u SA2. OcpenieHue
nozaBajna BeayT dyepe3 Tpanchopmarop T1 (36 B) momntHocThio He MeHee 250 BA,
BKJIFOUaemoro tymoiepom SA3 uepe3 npepoxpanutens FUL, mo Ttpem rpynmam
yepe3 oJJHOMONoCHBIe TymbIepa SAS; SA6; SA7.

Pa3Boaky muTaHus MO rapaxy W MOJBANY MPOU3BOISAT B COOTBETCTBUU C
npaBwiamu [1YD u texHuke Oe3omacHocTH. HeoOXoauMoCTh B oOmpeeeHHOM
quciie rHe3 1 (PO3ETOK) OnpeieNsieT HEMOCPEICTBEHHO NOTPEOUTENb.

3apsigHOE YCTPOMCTBO JOJKHO IMPUCYTCTBOBATH B KAXKJOM Tapake, a €cliu
OHO CaMOJIEJIbHOE, TO €T0 YKEeNAaTeIbHO PACIONIOKUTh MPsAMO B muTe. CamMoaenbHOoe
3apsSAHOE  YCTPOMCTBO  JIy4llle€  BBIIOJHUTH HA  OTJACJIBHOM  CHUJIOBOM
Tpancopmarope. Ecnu ke Takoil BO3ZMOXKHOCTH HET, TO B KaueCTBE CHUJIOBOIO
TpaHcopmaTopa 3apsSAHOTO YCTPOHCTBA MOXKHO HCIIOJIB30BATh (TpaHCHOPMATOD
IS OCBEIICHHUS MT0/IBajia
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CxeMa 3apsiTHOTO YCTPOMCTBAa HA OCHOBE OCBETUTEIBLHOIO TpaHcpopmaTopa,
KOTOPBIN MPOAOKACT, KCTATH, BBITIONHATH U CBOM MPSAMbIC OOSI3aHHOCTH, OyaeT
npuBeneHa Huxe. Hambosee mpocTasi KOHCTPYKLHS PETYIUPYEMOTro 3apsiTHOTO
YCTPOMCTBA MOJy4aeTCcsi Ha OCHOBE JlabopaTopHoro aBrorpanchopmaropa (JIATP-
2) ¢ ToKkOoM Harpy3ku 2 A (BO3MOXKHBI TaK)K€ BapHaHTHI 3apsIHBIX YCTPOMCTB Ha
OCHOBE aBTOTpaHC(HOPMATOPOB OJIOKOB MUTAHUSI OT CTApbIX TeleBU30poB). JIATP-
2 uMeeT BbixoaHoe HanpsibkeHue 250 B u moutHocts P=500 BA.

ABtoTpanchopmarop T2 B cxeme puc. 1 BkmouaeTcs TymOGnepom SA4.
Yepes npegoxpanutens FU2, ycraHOBIEHHBIN Ha BXoJie aBTOTpanc(opmarTopa T2
u yepe3 npenoxpanutenb FU3 Ha BbIXOJe HampsbkeHUE ¢ aBTOTpaHcpopmaTopa
nogaercs Ha Bxoa TpaHchopmaropa T3, KOTOphId MOXKET BbIAABaTh JBa
perynupyeMbix HamnpsbkeHust 12 B u 27 B (MakcumanbHoe 3Hauenue 15 B u 30 B
COOTBETCTBEHHO). DTU HAINPSKEHUSI HEOOXOAUMBI JIJIs1 TOKONPUEMHHUKOB Ha 12 B u
27 B (aBuallMOHHBIE IBUTATEH U alaparypa).

Bropuunas oOGmoTka Tpancopmaropa T3 HamoTaHa B JABa MPOBOAA
(Oucunspuo) u KoMMyTHpyeTcs 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 Ha 250 B, to ectb Ha 30 B Gosnbie.

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

3amMeTUM TaKXke, 4YTO HaJludyue B cXeme CujioBoro TpaHchopmaropa T3
00s3aTeNIbHO, TaK KaK OHO 00ECIeurBaeT:

* TaJIbBAaHUYECKYIO PA3BI3Ky MEXKy NEPBUYHBIM (OIMACHBIM ISl )KH3HN)
Hanpsbkenrem 220...250 B 1 BTOpudHbIM (HU3KOBOJBTHBIM);

* YBEIMYEHUE CHJIbl  BBIXOJHOIO TOKa (BeAb TOK  HAlIEro
aBToTpaHcopMaropa He JOKEH NpeBbImaTh 2 A HE3aBUCUMO OT
3HAYEHUs €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
BeipsiMuTenb VD1 - VD4 n nanee uepes amnepmetp PA - nHa xknemmer 12 B w27
B, kotopele Takxke KoMMyTupyroTcs TymoOnepom SAS8. Hampsoxkenne 12 B
HEOOXOAMMO JUIsl MUTaHUS aBTOMOOWJIBHBIX TOKOINPHUEMHUKOB (aKKyMYJIATOpA,
MEPEHOCKH, IBUraTelIel BCIIOMOIaTelIbHBIX MEXaHU3MOB, KpOME CTapTepa, 1 T.1.),
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HanpsokeHue 27 B TpeOyercss 18 TOKONPUEMHUKOB, MNpPEAHA3HAYCHHBIX IS
IIPUMEHEHUSI B aBUAllMM, a TAaKXKe i1 OJHOBPEMEHHOW 3apslIku JBYX
aBTOMOOWJIBHBIX ~ aKKyMyJsTOpoB.  EcTecTBEHHO, 4YTO TOK  HCTOYHHKA
HarnpsbkeHueM 27 B B 1Ba pa3a MeHbIIe TOKa HICTOYHHKA HanpsbkeHueMm 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
noJIKJItoueHa K BbiBojaM 11 u 12, xak u B cxeme Ha puc. 1, BropuuHas oOMOTKa - K
BeIBOJAaM 19 m 23 coenumHeHa g ocBemleHus nonaBaia. OJHAKO BTOPUYHAA
obmotka Tpancopmaropa T1 umeer BbIBOA 24 B CpelHEH TOUKE, YTO MO3BOJISET
MoJy4aTh 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 TIOJIOBUHHOM HANPSHKEHUU 3TOW BTOPUYHOM OOMOTKHU.
Harpy3ky nmoakitodaroT K kiaeMmam 24 u 26 (cM. puc. 2). B nByxmnomayneproiHoM
BBIIIpsIMUTEINE paboTatoT TUpUCTOpbl VS1 1 VS2, kaxkiplit B CBOM MOTyTIEPHO/I.

Cxema ympaBieHHS THUPUCTOPAMU TOCTPOCHA Ha OCHOBE JBYX0a30BOTO
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 noBajia COBMECTHO C 3apsIHBIM YCTPOUCTBOM

Beinpsamiiennoe nuogamu VD3 u VD4 (puc.3, a) HanpspkeHU€ MOCTymaeT
yepe3 pesuctopel R2 m R3 Ha mnuTaHme cxembl YIpaBieHHS H 3apsDKaer
kougeHcatop 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
koHaeHcatop C paspsikaercss 4epe3 HU3KOOMHYIO Lenb Ha Bbixoabl VSI u VS2,
OJIHAKO BKJIIOYAETCA TOT THUPHUCTOP, HA KOTOPOM AHOJHOE HaIpsHKEHUE
MOJIOKUTEIIBHOE.

Ha cxeme, npuBeaeHHo#l Ha puc. 2, 3to tupuctop VCI (cayuyaii 1). Takum
oOpazom, THpUcTOp VS1 OTKpBhIBaeTCs W MPOIMYCKAET OCTAaTKU IOJTYBOJHbI
CUHYCOUJAIBHOrO HampsbkeHus: ¢ Tpancopmaropa T1 Ha Harpysky (puc.3, B).
IIpu manom R2 (OeryHok pe3ucTropa BHU3Y) IOJYBOJHA IMPOIYCKAETCS MOYTH
MOJIHOCTBIO, YTO COOTBETCTBYET MAaKCUMaJIbHOMY BBIXOJHOMY HarpsbkeHuto. [lpu
OoonpmioM R2 (TO ecTh OeryHOK BBEpXy) Ha BBIXOAE CO3/Aa€TCS HyJIEBOE
HaIpsHKeHHe.

Ua(VD3,VD4)

1 2

B t

Puc. 3. lnarpamMmmbl paboThI 3apsITHOTO YCTPOUCTBA

C OTKpBITHEM THUPUCTOPA HAIPSHKEHHE CO CXEMbl YIpPaBJICHUS CHUMAETCH,
TaK KaK OHO IIEJIMKOM TepeaaeTcss B Harpy3ky (0ojiee HM3KOOMHYIO, YEM LEIb
ynpasienus). [lo oxoH4YaHuM mnodynmepuofa M C HAYajloOM CJEIYIOLIEro
MOJIyIIEPHOJIa CHHYCOUIAJILHOTO HANPsHKEHUS (3TOT ciydail 2 Ha puc. 2) TUPUCTOP
VSI1 3akpsiBaeTcsi, a TUPUCTOP VS2 TOTOBHUTCS K OTKPBITUIO OT YIIPABISIOLIETQ
MMITYJIbCA TIPU JTOCTUKEHUU MMOPOTOBOr0 HampshkeHus: Ha koHaeHcarope C. Jlamee
IIPOLIECC ITOBTOPSIETCSL.
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[Ipu cweme HampsokeHus ¢ kiemMM 24 w26, ynaercs HOJIyYUThb
MaKCHUMAJIbHBIA TOK, TaK KaK CHJIOBbIe 0OMOTKH 19 -24 u 24 - 23 tpancdopmaTopa
T1 paboraroT moodyepeHO B TEUEHUHU OJHOTO MOIYIIEPUOA.

MeHnbInii B Ba pa3a TOK MOXHO IOJIy4YaTh Ha KiemMMax 25 u 26, ogHaKo
MaKCUMaJIbHOE HaIpsiKEHUE Ha BbIXoJe OyaeT BaBoe Oombine. B sTom cimydae
HCTOYHUK pabOTaeT Mo CXeMe MOCTOBOIO BhIIpsAMHUTENA: auoasl VD1 u VD2, a
takke TupucTopbl VS1 u VS2 00pa3yroT MOCTOBYIO CXEMY.

Takum 00pa3om, cxema Mo3BOJISIET MOJTYUYUTh JIBa PETYIUPYEMbBIX BBIXOIHBIX
HanpspkeHust Ul = 0...15 B, U2 = 0...30 B u nepemenHoe Hanpsbkenue 36 B s
OCBEIIeHMs NoABANIbHBIX TTomernennit. Oomotka JIATPa ucnonb3yercst B kauecTse
NEPBUYHON OOMOTKH.

Tparchopmarop T1 m3roromieH Ha ocHOBe BbimeynoMsayToro JIATPa nHa
ToKk 10 2A. Perynastop - OeryHok y Hero JukBuaupyror. Oomotky JIATPa
BKI0Ual0T B ceTh 220 B Ha ximemmbl 0 u 250 B (3TO mo3BossieT 3HAYUTEIBLHO
COKPAaTHTh TOK XOJOCTOIO XO0Ja TpaHc(opmaTopa B pe3yJibTaTe€ MOHUKEHHOTO
3Ha4YeHUsl MHAYKIMU). [lamee Ha mepBUUHYIO OOMOTKY, 00ECIIEUMB €€ M3OJIAIIHIO,
HaMaThIBAIOT BTOPUYHYID OOMOTKY alIOMUHHUEBBIM WM MEAHBIM MPOBOJOM
ceueHrneM 9 MM (mmHa 4,5x2 MM) B OyMa)KHOM WM CTEKISTHHOM H3OJISIUU.
Bropuunast oOMoTka coctout u3 80 BUTKOB C BBIBOJOM B cpenHed Touke. Cxema
cTabuiIbHO 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 - Tok 1o 15 A, 4TO MO3BOJIAET 3apsKaTh
aBTOMOOUJIbHBIE AKKYMYJISITOPBI Pa3IUYHBbIX €MKOCTEl. 3HaueHHe MEePEMEHHOIO
TOKa Ha BTOPUYHOU 0OMOTKe TpaHncpopmaropa T1 (cm. puc. 2) 12...15 A, Tak yTo
TpaHchopMaTop MO3BOJIMUT YCTAaHOBUTH B rapaxe (kiemmbl 19 u 23) nsarp 36-
BOJIBTOBBIX 100-BaTTHBIX JIaMII.

Bo3moxHO ~ mcmosnb3oBaHue — TpaHcpopmaropa M BBIIPSIMHUTENA
OJIHOBPEMEHHO, OJHAKO MpU 3TOM OOIIas Harpy3ka He JoJpkHa mpesbimaTth 500
Br. B 00meM 3TUM HMCTOYHMKOM MOXXHO MOJB30BATHCS JUISI CAMBIX Pa3IMYHBIX
ueneil. KOHCTpyKTHBHO BBINPSMUTENb BBIIIOJHEH B OOLIEM CHJIOBOM IIKAQy.
TupucTopsl M CHJIOBBIE NIHOIBI PACHOJNOKEHBI HAa JBYX JIOPAJTIOMUHUEBBIX
panuaropax pazmepom 200x100x10 mm.

B cxeme puc. 1 moMuMO yKa3aHHBIX BBIIIE U3JEIUNA MPUMEHEHBI CUETUUK
onnodazuseiii 6piToBOM CO (Ha Tok 17...34 A), Tpexdasnbiii aBromat tumna AE. Ha
25 A. Ha BbiCOKOM HampspKeHUH ycTaHoBIIeHBI TymOmnepa (SA1, SA2, SA3 u SA4)
tuna TB-1-2 (OByXHOJIOCHBIE), B LEMAX HU3KOrO HANpsHKEHUsL HPUMEHEHBI
onHoMoI0CcHbIe TymOnepsl (SAS, SA6 u SA7) tuna TB-1. Tymoiep SAS8, depe3
KoTopeiii mpoTekaer Tok a0 30 A, tuma 3IIIT-15K wou 3ITIH45 © (u3
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aBUaIlMOHHOTO oOopyaoBanus). Tpancpopmarop T1 Ttuna OCM-3 (ThC-2)
MontHocThi0 250 BT, T3 -momuocTthio 400...630 BT, quoaslt VD1 - VD4 Ttuna
J215, 1242 na tok no 10 A u Ha obOpatHOoe HampsbkeHue He meHee 50 B. B
KaueCTBE  U3MEPHUTENIBHBIX  MPUOOPOB  MOXKHO  MCIIOJIB30BaTh  JIIOOBIE
MUJUTHAMIIEPMETPBl ¢ COOTBETCTBYIOIIUM IMOJ0OPOM IIYHTOB W JOOABOYHBIX
COMPOTUBJICHUH (CaMOJIEIbHBIX).

B cxeme puc. 2 npu orcyrctBuu JIATPa MOXHO HCHONB30BaTh
tpanchopmarop OCM-3 momaocThi0 400...630 BT, muonmbr Te xe, TUPHUCTOPHI
K¥Y202. Huoast VD3 u VD4 - mro6sie cnaboTounbie auoapl Tuma K. OcTtanbHbie
HOMUHAJIBI YKa3aHbI HA CXEME.

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

Tpu ¢assl - 3T0 HEe TAK-TO MPOCTO

OnHOMY TOMYNAPHOMY  SKypHAITy
3ajjaid  BONPOC: KAk HAWTH  KOHIIBI
00MOTOK y TpexdazHoro
DIIEKTPOABHUrATENs, €CIIM OWPKM Ha HHX
MOTEPSUIACH?

B  orBere, JaKOHMYHOM, HO
HEBEPHOM, TIPEJIarajoch  OMPEICITUTh
0OMOTKH C IOMOIIbI0 TecTepa. Ha camom
Jieiie OCYIIECTBUThL 3TO Y Tpexda3Horo
AIICKTPOABUTATENS HE TaK-TO MPOCTO.

[Tonpobyem pazoOpaTbesa, Kak 3To0 caenatb. OOMOTKM Ha cCTaTtope
ACHHXPOHHOTO TpeX(a3HOro SJIEKTPOJBUraTelis pa3MelieHbl B OINpeeIeHHON
MOCJIEAOBATEILHOCTH M TOAKIIOYEHBI K KJIE€MMaM Ha COEAMHUTEIBHOM 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 00MoToK. Hanpspkenue nomaercs Ha kiemmbl C1, C2 u C3.
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Puc. 1. Cxema coeamHeHU 0OMOTOK aCHHXPOHHOTO Tpex(ha3zHOTro
AIIEKTPOJIBUTATENSI IEPEMEHHOTO TOKA

Ecnun 3amkHyTh Mexay coboit kiemmbl C6, C4 u C5, TO 0OMOTKH
AJIEKTpOABUTATENS OyAYT BKIFOUEHBI IO cXxeme "3Be3na" (puc. 2), a €Ciiv 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(Pa3HOro
3JIEKTpOABUTATENA B "'3BE31y"
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Puc. 3. Cxema coeuHeHut 0OMOTOK aCHHXPOHHOTO Tpex(ha3HOro
AJIEKTpOJIBUTATENA "TpEeyroibHUK"

[Tpu sTOM coBepiieHHO HeOe3pa3INMuHO, KaKue BBIBOJBI COSAUHEHBI JIPYT C
JAPYyroM, XOTs camo mo cebe moHsTue "Hadano" oOMOTKM U ee "KOHell' BechMma
oTHOCUTENbHO. [l0aTOMY TpOCTO "NIPO3BOHUTH" OOMOTKM U HATH, KaKUE MPOBOJIA

OTHOCSITCS K KaxJoW U3 OOMOTOK, - Majgo, HYXHO €Ille HaThu ux "Hadana" u
"KOHIIBI'".

[Ipenmonoxum, Mbl YCTAaHOBHIIM BBIBOBI TPEX OOMOTOK M 0003HAUMIIN UX
oykBamu A-B, C-D u E-F, HO He 3HaeM, Kakue 13 BBIBOJOB SABIISIOTCS "HayajaoMm"
00MoTOK (puc. 4). CoeiMHUM BBIBOJIBI TaK, KaK IMOKa3aHO HA PUC. S5, BKIIQYUB
o0MOTKH 1o cxeme "3Be3na". [Ipr 3ToM BO3MOXKHBI J]Ba BapUaHTa: 00 BaM
MOBE3ET U BCE TPU OOMOTKU OyAYyT BKIFOUEHBI MPABWIHHO, TNOO OjHA U3 0OMOTOK
OKa)KETCSl BKJIIFOUEHHON HA000POT (MMEHHO 3TOT BapUaHT MOKA3aH Ha PHUC. D).
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A C E

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

Puc. 5. Bo3MoxHBIN BapuaHT IPOU3BOJIBHOTO COSTMHEHHUS OOMOTOK

Tenmepp nomanuMm HanpsDKEHWE HA BBIBOABI: a HMEHHO, Ha KOHIBI,
o0o3HaueHHble OykBamu A, C wu F. [IlogaBarh HampsikeHUE HYKHO
KPaTKOBPEMEHHO, BE/lb, €CJIM Mbl BKIIIOUMUIIM OOMOTKH TaK, Kak IMOKa3aHO Ha pUC.
5, aNeKTpoJBUTATENb, CKOPEE BCEro, MPOCTO HE 3allyCTUTCA U €ro HoTpedyeTcs
OBICTPO OTKJIHOYHUTH OT ceTH. OJHAKO HEKOTOpble THIMbl 3JEKTPOJBUTATENCH
HAYMHAIOT BpALAThCs Jake MPU TAKOM HENPaBUJIBHOM BKJIIOYEHHU OOMOTOK,
OIHAKO [BUIATEJIb HE PA3BMBACT PACUYETHYIO MOIIHOCTb U €r0 JIErKO B JTOM
CJIy4ae OCTaHOBMTb 3a BaJl.

Ha crnemyromem srare HaMX UCIBITAHUN OTKIIOUAM CETEBOC HAMPSIKEHUE
U TIOMEHSEM MECTaMU BBIBOJIbI 000K 00MOTKH, Hampumep A-B'(cMm. puc..S).
Bo03MOKHO, 9TO BBI yrajaere, 1 Bce OOMOTKH BKJIFOUCHBI TPABUJIBHO - JIBUTATEITH
Oyner paborath HOpManbHO. HO BO3MOXKEH BapWaHT, 4YTO U IOCJHE 3TOTO
NEPEKITIOYEHUSI HUYETO HE U3MEHUTCS, TO €CTh OISITh MPABUIILHO OY/IYT BKIIOYEHBI
TOJIBKO JB€ 00MOTKH. Torja BepHeM KOHIIbI OOMOTKM A-B Ha, mpexHUE MecTa u
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MIOMEHSIEM BBIBOJBI Ha Jpyroi ooOMotke, Hanpumep C-D. Ecniu u B 3TOM ciiyuae
HUYErO0 HE TMOJYYUTCS,, BOCCTAHOBUM TNpexkHee mnojxioueHue oomorku C-D u
MMOMEHSIEM MECTaMU BBIBOJIbI TTOCIEAHEN U3 00MOTOK, TO ecTh F-E. BoT Teneps Bce
Tpu OOMOTKM OyAyT BKJIIOYEHBI MpaBwibHO. Kak yke TroBOPWIOCH, BIIOJIHE
BEpPOSITHO, BaM IIOBE3€T Cpa3y, U Bbl C MEPBOW TMOMBITKHA BKIIOYUTE OOMOTKHU
npaBwibHO. YTO ke, mpekpacHo. OgHAaKO BCE-TakKu MPOBEPHTE MMPABUIHLHOCTH
BKJIFOUEHHUS JBUTATENIS TEPEKIIOYCHUEM OJHOM M3 00MOTOK. UTO B ATOM Cllyyae
IIPOU30M/IET, BbI JIETKO JI0TaJlaeTECh CaAMMU.

Hanee ciexyer 0003HaYUTh KOHIBI OOMOTOK B COOTBETCTBHH C NMPUHSATHIMU
HOpMaMH. TeM KOHLAM, KOTOpble ObUIM MOAKIIOYEHbl K CETH, NPUCBOWTE
o6o3nauenuss C1 (apyroit konen »toit ooMoTku - C4), C2 (apyroit konen - C5) u
C3 (mpyroit konerl - C6), moclie 4ero 3aKpenuTe UX Ha KJIeMMaxX COSTUHUTEIIBHOTO
IIMTKA B COOTBETCTBUHU C pucC. 1.

A Tenepb HeOObIIas MHGOPMAIIHS IJIs1 TOBBIIICHUS 3Py IUITHH.

TpexdasHple  BIEKTPOJBHUraTedM  BBIMYCKAIOTCA  HA  pas3lInyHbIC
HOMUHAJIBHBIE HANpsDKEHUs, B 4YacTHOCTM Ha Hanpsokenus 220 m 380 B.
HomuHanbHbiM  HampspkeHHEM  Tpex(a3HOro 3JIEKTpOJBUTaTeNiss Ha3bIBAETCs
HarpsbkeHue Ha (a3zHoi ooMoTke, To ecTh Ha KiieMMmax C1-C4 unu C2-C4 unu C3-
C6. Huornpa HOMHUHAIBHOE HAMNpsDKEHUE TPeX(PazHOro  AIEKTPOJBUraTENs
Ha3bIBalOT (h)a3HBIM HANPSKEHUEM SJIEKTPOABUTATENS.

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

3HadeHust (pazHOTO M JIMHEWHOTO HAIPSKEHUUW JBUTATENST COBMAJAIOT MPH
BKJIFOYCHUH OOMOTOK S3JIEKTPOJBHUTATENsl "TPEyrojIbHUKOM", a MPU COEIWHEHUU
oOMOTOK B "3Be3qy" IJMHEWHOE HampsbkeHue Oombine (pa3HOro B KOpEHb
KBaJIpaTHBIN U3 3 pas.

Ecnim HoMuHaNBHOE HanpspkeHue »siekrpoasurarens 220 B, 1o npu
JUHEWHOM HarpsbkeHuu B cetu 380 B 0oOMOTKM HY»HO cOeuHATH B "3Be3dy", a
npu JUHEHHOM HampsbkeHUM B ceTtd 220 B oOMOTKM NpuUIETCS COEOUHSATH B
"TpeyronbHuK". MIHOTAa HA TAONMYKe AJIEKTPOJBUTATENS €CTh yKa3aHUE Ha 3TO -
Haanuck 220/380 B u "A/A". Cmbicn 3T0or0 0003HAUYEHUS pacu(pPOBLIBACTCS
cienyromuM — obpasoMm: ¢da3Hoe  HampsbKeHue It 0OMOTOK. ' TaHHOTO
aneKTpoaBuraTens coctapisieT 220 B, 4ro peanusyeTcs npy BKIQYEHUH 0OMOTOK
"TpeyroapHUKOM", a I HMCIOJIb30BAHMSI STOrO JJIEKTPOJIBULATENS 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 OOMOTKHM COEIMHSIIOT B
"TpeyrojbHUK", a COEAMHUB OOMOTKH B '"3Be3ly'", €ro MOXHO BKJIIOYHUTh B
Tpexda3Hylo ceTb ¢ JUHEWHBIM HanpsbkeHuem 660 B. Bxiirowyats Takoi
AJIEKTPOJBUTATENb B CETh C JIMHEWHbIM HampsikeHueM 220 B GeccMBbICIIEHHO - OH
paboTaTh HE CMOKET.

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

IHose3Hble CCHLIIKH:

nﬁﬂf\i

NuTepHer-KypHaa diaekrpuk. Uago
— HECKYYHBIH CalT /I JJIEKTPUKOB M COYYBCTBYIOIIMX
http://electrik.info/

Ha caiite: 0030pbl MHTEPECHBIX AIEKTPOTEXHHUYECKUX HOBUHOK,
YPOKH M COBETHl OT NPOQPECCHOHATBHBIX AJIEKTPUKOB, TOHKOCTU U
CEKpEThl, MHTEPECHbIC (PAKThl U3 MHUpPA BJIEKTPOTEXHUKH U MHOT0€
Ipyroe.

I kosa aJis dJIeKTPUKA
http://electricalschool.info/

OOpa3zoBaTeibHBIM  CaWT MO  DIEKTPOTEXHUKE. YCTPOMCTBO,
MIPOCKTUPOBAHUE, MOHTAX, HaJAJKa, JKCIUTyaraludss ©U  PEMOHT
AIEKTPOOOOPYI0BAHKS.
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JBaKyalus B IPABUJIBHOM CBeTe

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

OmgHo #W3 BaXHBIX MECT B CHCTeMax o0OecmedueHus 0Oe30macHOM
KHU3HEACITCILHOCTH YEJIOBEKA 3aHUMAET aBapUHOE OCBEIICHHE.

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

ABapuiiHOE OCBEIICHHE BKJIIOYACTCS MPH MOBPEXKACHUH CUCTEMBbI pabovero
MUTaHUS U TIPEeHA3HAYEHO /JIs1 00eCreYeHHs dBAKyalluu J0Jed MPU OTKIIOUYEHUN
HSHEProCHAOXKEHMs, KOTOPOE MOXKET MPOU3OUTH TMpU TMOXKApe WU JH0OoH
TEXHOT€HHOMN aBapuH.

ABapwuiitHoe ocBellleHHe OBIBACT JIBYX THIIOB: YBAKyaI[MOHHOE W OCBEIICHHE
6e3omacHoctu. OcBenieHne O€30MacHOCTH TO3BOJSIET HE TOJBKO IPOBECTH
ABAKyaIlio, HO ¥ 00ECTICUNTh 3aBEPIICHUE TEXHOJIOTHUECKUX MPOIIECCOB, KOTOPHIE
HEBO3MOXXHO TIpepBaTh MTHOBeHHO. OHO HEOOXOJMMO W Ha TeX OOBCKTaX,
KOTOpBIC HENB3s OCTaBIATh 0€3 3JCKTPOIHEPTHH JUIMTEIHLHOE BpeMs (OIacHbIC
MIPOU3BOJICTBA, OOJBHUIIBI, a3POIMOPTHI, IETCKUE M COLMAIbHBIC YUPEIKICHHS).
ABapuiiHOe OCBeIlleHHE AO0KHO paboratb OoT 1 70 3 4. B 3aBUCHUMOCTH OT
KaTerOpHH 31aHHUS.

B HacTosAmmi MOMEHT NOPSAOK OCHAIIECHUS 3JaHU CUCTEMAMHU aBAPUHUHOTO
ocelieHua pernameHtupyetr DenepanbHbiii 3akoH No 123 «Texnuueckuid
perjiaMeHT o TpeOoBaHUsIX MoKapHOU Oe3oracHocTu», cBoAbl npasui CII:31=1,10-
2003 «IIpoekTrpoBaHHE U MOHTaX SJEKTPOYCTAHOBOK KHIIBIX U OOIIECTBEHHBIX
3manuity, CIT 3.13130.2009 «Cuctembl NPOTHUBOINOXKAPHON 3alIUTHI. CHUCTEMA
OTOBEIICHUS W YIpaBIEHUS DBaKyalnued Ioae mnpu mnoxkape. TpebGoBanus
nokapHou Oe3omacHoctn», [1YD-7 «llpaBmia ycTpoilcTBa 351€KTPOYCTaHOBOKY,
CHMUII23.05-95 «EcrtectBeHHOE M ucKyccTBeHHOe ocgemenue», FT'OCT P MOK
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605981-1-2003  «OcBetutenbuble  npubopsl. Yacte 2-22. CneuunanbHble
TpeboBanus. CBETUIBHUKHU VISl aBAPUITHOTO OCBEILICHUS.

Hns BeicotHbix 3manuii OI'Y BHUUIIO MYC Poccuu paszpabortan
CHeIMabHBIE PEKOMEHJAIMK 10 OOeCNeYeHHuI0 TMoKapHOW Oe30macHOCTH
MHOTO(YHKIIMOHAIBHBIX ~BBICOTHBIX 3maHmil. K coxaneHuto, Becb Ha0OoOp
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 TpeOOBaHUSA
M0 CHCTEMaM aBapUITHOTO OCBEIICHHUS.

Takoif HabOp HOPMATUBHBIX JOKYMEHTOB BBI3bIBAET CEPbE3HBIE TPYIHOCTH Y
BCEX YYAaCTHHKOB TNPOILECCA: MPOEKTUPOBIIUKOB, CTPOUTENEH, HAA3OPHBIX,
AKCIUTyaTUPYIOIIMX M MOHTAXKHBIX OpraHHU3alMi, a TaKke y IPOU3BOAUTEICH
000OpyI0BaHUs ISl CACTEM aBapUHHOTO ocBeuleHus. Tem 0ojee 4To BO3MOKHOCTH
BBIITYCKaeMOIo O00OpPY/IOBaHMSI, OCHOBAHHOTO HAa COBPEMEHHBIX TEXHOJOTHSIX,
CEPBhE3HO MPEBOCXOMSIT TPEOOBAHUS CYIIECTBYIOIIMX HOPMATUBHBIX JIOKYMEHTOB,
HallpuMep, B YacTHU AaBTOHOMHBIX HCTOYHHUKOB IHUTAHUS C LEHTPAJIbHOU
aKKyMYJISITOpHOU OaTapeeit s aBapuitHoro ocenienus (EN50171).

B cBsa3u ¢ atum kommanueirt «benbiit ceer 2000» OBLUIO MHUIIMMPOBAHO
CO37aHME HOBOTO CTaHJApTa, U CHCIHAIUCTHl KOMIIAHWHM BOILJIM B TPYIITY
pa3pabOTUMKOB COBMECTHO €O cHeruaiuctaMd MOCKOBCKOIO  HMHCTUTYTA
ANEKTPOOE30MacHOCTH 1 dHeprocoepexkenus (M) u Beepoccuiickoro HayuHo-
UCCIIEIOBATENICKOTO ~ WHCTUTYTa  CTaHAApTU3allMd W CepTHPUKALUU B
mammHocTpoeHun (BHUMHMAIL). B pesynbrare 61 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 aKKyMYJIMPYET
u Ooyiee JETalbHO pACKpbIBAaeT TpeOOBaHUS K DJIEKTPOTEXHUUYECKON YacTH
YCTaHOBOK aBapUWHOTO OCBEIICHHUs, B TOM 4HCIIe U TpeOOBaHUs K 000pyA0BaHUIO
aBapUHOTO OCBELIEHUS. A HMEHHO K MCTOYHHMKAM D3JIEKTPOCHAOXKEHUs s
ABAPHUHMHOIO OCBEIIEHUSA KAaK TEHEPATOPHOTO, TaK M AKKYMYJATOPHOIO THIIA,
CBETOBBIM MpHOOpaM, TpeOOBaHUS K LIETISIM MUTAHUS U 3aIIUTHBIM YCTPONCTBaM.
BrnepBbie ObUIO BBEEHO MOHSATHE «UEHTPAJIbHAS aKKyMYJIATOPHAs yCTAaHOBKa» U
ONKCAaHbl CPEJICTBA W METOJbl MPOBEACHUS O0A3aTENbHBIX MMEPUOIUYECKHUX
WCIIBITAHUN U IIPOBEPOK.

['OCT 6onee neTaqbHO ONMKUCHIBAET TPEOOBAHUS K UCTOUHUKAM TTATAHUS IS
aBapUHOTO OCBEIICHUS M TMO3BOJISET HM30€XKaTh OIIMOKU HCIIOIB30BaHusl HE
COOTBETCTBYIOIINX TPEOOBAHUSIM MCTOUYHMKOB aBapuitHoro nuranus. Kpome toro,
JIOKYMEHT PETJIaMEHTHUPYET KOJIMYECTBO CBETHUJILHUKOB Ha OJHOM IENU MUTAHUS,
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3alIMIICHHBIX OJHUM ycTpoucTBoM 3amuThl. Omnako B ['OCT He Bouum
TpeOOBaHUSI K CBETOTEXHUUECKOIN YaCTH aBAPUMHBIX CBETOBBIX YCTAHOBOK.

TpeboBaHus K CBETOTEXHMYECKMM TlapaMeTpaM aBapUHHOIO OCBEIICHUS
OynyT HamOoJiee TIOJHO OMKMCaHbl B pa3pabaThbiBa€MOM B HACTOSIIIEE BpeMs
roCyJapCTBEHHOM CBOJIE€ MpaBWJI MO MPOCKTUPOBAHUIO CHUCTEM aBAPUHHOTO
ocsenienus 3aaHui u coopyxenuit MCII 3.02-103, koTopslii OyaeT NpUOIMKEH K
EBponeiickum HOpMam.

B »stom CII Oynyr derko pacmucaHbl BCE TMapaMeTpbl aBapHUITHOTO
OCBCIIICHUA. BrepBple B  pPOCCHMCKMX HOPMax  yKa3blBa€TCSd  YpPOBEHb
OCBECILICHHOCTH, BPEMsI NEPEKIIOUYCHUS B ABAPUMHBIA PEKUM U JUIUTEIBHOCTH
paboThl HE TOJNBKO JIJIsi PA3IMYHBIX 30H U MOMEIICHUH, HO U TUIOB 00BEKTOB. B
CBOJIE TIpaBWJI OyAYyT CBOM pa3jieibl /i aBapUIHOTO OCBEILCHUS B 3PEJIMIIHBIX
YUPEKICHUSIX U MECTaX cOOpaHMi, Ha MPEANPUATUIAX OOIIECTBEHHOIO MUTAHMUS, B
TOPTOBBIX TOMEIICHUSX W CIIOPTUBHBIX COOPYKEHHSX, OacceiHaX, TOCTUHMIIAX,
KUJIBIX JOMaX, B YUPEKICHUIX 3IPABOOXPAHECHUS U MEUIIMHCKUX TTOMEIIICHUSAX, B
IIKOJaX W JOLIKOJIBHBIX YUPEKICHUSIX, rapa)ax U KpbIThIX NapkuHrax. KoneuHo
Ke, B IOKYMEHTe OyieT pa3jen « ABapuiHOE OCBEIICHHE BHICOTHBIX 3/IaHUID.

[Ipn opraHusanuMu aBapuMHOTO OCBELIEHHMS B BBICOTHBIX 3JAHUAX
CYLIECTBYET HECKOJIbKO OCHOBHBIX 3aJau: TIOBBIIICHHbIE TpPeOOBaHUA K
HAJIC)KHOCTU CUCTEMBI aBAPUMHOIO OCBEIIECHMS, BO3MOKHOCTh €€ MHTETPAllMM B
CUCTEMBI HHXEHEPHOIO0 OOOpYIOBaHHS W YIPABICHUS 3JaHUEM, ONTUMU3ALUSA
M3JIEpKEK B Iporecce skcruryaranui. Co BCEMH 3THMM 3aJadyaMy ONTHMAJIBHO
CIIPABJISICTCS. CUCTEMA aBAPUMHOTO OCBEIICHMS C LEHTPAJIbHOM aKKyMYJSITOPHOU
Oatapeeil.

Bricokass HajmeKHOCTh TaKOW CHUCTEMbl OOeCTHedMBaeTCsl Kak HaJleKHOU
KOMIIOHEHTHOM 0a30#, Tak W HaluyueM (QYHKIMA aBTOMATHU3UPOBAHHOTO
POBEJICHUS 00s3aTeNIbHBIX UCTIBITAHUM U TecTupoBaHuil. [Ipu 3TOM Bce naHHBIE U
BO3HUKAIOIUE OMMOKN COXPAHSIOTCA B DJIEKTPOHHOM KypHaje B T€UCHHUE 2 JIET,
BKJIFOYasl JIaHHbIE MOHMUTOPUIA BCEX CBETWJIBHUKOB aBapUHWHOIO OCBEUICHHS,
MOJKJIFOUYCHHBIX K JJAHHOU CUCTEME.

JIOCTOMHCTBOM JTaHHOW CUCTEMBI SBJISIETCS M BO3MOKHOCTh €€ MHTErpaluu
Ha BEpPXHEM YpPOBHE B OOIIyI0 CHCTEMY YIMPABJICHUS W JUCIETYEpU3AUU
WHXKEHEPHBIM  000pYyJOBaHUMEM 3JaHUs. A MUHUMM3ALMS U3JIEpKEK © mpHU
AKCIUTyaTallii 00eCeYrBaEeTCs 32 CYET MCMOJb30BaHUs OaTtapei C. leCATUIIETHUM
pecypcoM, NpPOBEJIECHUS PpErVIAMEHTHBIX pPa0oT, BKIOYas padOThl 10" 3aMEHE
Oatapeil B OJTHOM MeCT€, a HE B KaXJOM CBETWJIbHUKE, U IEHTPAIU30BAHHBIM
TECTUPOBAHUEM CaMUX CBETHJIBHUKOB, MHGOpPMAIMS O KOTOPOM BBIBOAMTCS HA
HEHTPAJIbHBIN TTyHKT.
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Bce 310 mo3BossieT OnepaTUBHO BECTM PEMOHTHBIE PAOOTHI TOJBKO Ha
BBIIICANINX W3 CTPOS CBETUJIbHUKAaX. [IpuMeHEeHHE k€ B KayeCTBE HMCTOYHHUKA
ABTOHOMHOI'O JJIEKTPONMUTAHUS aBapuiHOro ocpemieHuss UPS wunm au3enbHBIX
TEHEePATOPOB MMEET PsJl CYIIECTBEHHBIX HEIOCTATKOB. [IpMMeHEeHHE B KadecTBe
UCTOYHUKOB Oecniepeboiinoro nuranuss UPS —B03MO0KHO, B HEKOTOPBIX CIydasXx,
0oJiee JenIeBblil, HO MEHEe Ha/IeKHBIN BapuUaHT, a, UCXOJs U3 TPEOOBAHUI HOBOTO
I'OCT P 50571.29-2009 gacte 5-55, 6oabmuacTBo UPS BooOIIIEe HE NOAXOINUT IS
aBapUHOTO OCBEUIEHHUSA. JTO CBA3aHO C TEM, YTO JJis 3alIUThl HHBepTOpa B UPS
uMeeTcs Oainac, KOTOPBIM TIpH TEperpy3kax WM KOPOTKOM 3aMBbIKaHUU
MEePEKITIOYAeT BBIXOJHBIC IIEMM HAa BXOJHBIE, YTOOBI OTpaboTajia aBTOMATHKA
nutanusa camoro UPS. W eciu npu aBapUilHOM OTKJIKOYEHUU 3JIEKTPOIHEPTUU B
LENsX CBETOBBIX YKa3aTele€d M CBETWIBHUKOB, MOJAKIIOYEHHBIX K UPS,
MPOUCXOJIUT KOPOTKOE 3aMblKaHUE (HampuMmep, BO BpeMs IMoxapa), Oairmac
MEPEKITIOYUT BBIXOJHYIO HArpy3Ky Ha BXOJ, TZI€ HET MOJAyu 3JICKTponuTaHusi. B
pe3yJIbTaTe OTKIKOYUTCS BCE aBAPUIMHOE OCBEILICHUE.

CucreMa aBapuUHHOIO OCBEHICHHUS C IICHTPAJIBHOH aKKyMYJISSTOPHOM
Oarapeeli paboTaer mo-apyromy. J{ist aBapuiiHOTO 3JIEKTPOIUTAHUS BCE CBETOBBIC
yKa3zarejau U CBETWIHbHUKH, MUHYS JIOTIOJHUTEIBHBIC YCTPONUCTBA AICKTPOHUKU U
WHBEPTOPA, MOAKIIOYAIOTCS Yepe3 MPeJOXPAHUTEIbHBIC YCTPOMCTBA HANPSAMYIO K
Oarapee, 6e3 Oaitnaca.

[Tpu KOPOTKOM 3aMBIKAHUHU TTPOCTO OTPAOOTAIOT CUCTEMBI MPEOXPAHUTEICH
B IIUTE aBapUMHOTO OCBEIIEHUS, 53TO OOBIYHO WJIH pPa3MbBIKATEIH, WIN
OOBIKHOBEHHBIE TJIABKHE BCTAaBKH. B 3TOM Cilydae BBIKIIFOUUTCS TOJBKO Ta TPyIIa
CBETWJILHUKOB, Ha KOTOPOH MPOM30ILIA MEeperpy3ka WiId KOPOTKOE 3aMbIKaHUE.
Bce octranbhbie 1Ienu Oy 1yT Ipoa0KaTh padoTaTh.

[TpuMeHeHne ke TU3eTbHBIX TeHEPATOPOB B Ka4eCTBE UCTOYHUKOB MUTAHUS
aBapUITHOTO OCBEIICHUS HMMEET CIICAYIOIINE HEIOCTATKH: [UIMTEILHOE BpeMs
nepexo/a B aBapUIHBIN peXUM, BEI3BAHHOE HEOOXOAMMBIM BPEMEHEM JJIS 3aITyCKa
muzensi. Kpome Toro, HeoO6xomumMo oOOpyaoBaTh B 3JaHUM  CHEIHAIBHOE
MOMEIICHHUE T0J] TU3ETb-TeHEPATOPHYIO YCTAHOBKY C BBICOKUMH TPEOOBAHHS TIO
MO’KapHO# 0E€30MaCHOCTH.

Henmocratkom sBnserca m orcyrcrBue y cxeM ¢ UPS wm nusensHbBIMH
reHeparopaMy BO3MOXXHOCTH MOHHUTOPUHIA KaXKJ0I0 CBETOBOTO IpuOopa ~u
aBTOMATHU3allMM NPOBEACHUSA UCIBITAHUNA U TECTUPOBAHUSA CUCTEMbI aBapUIHOLO
OCBCILICHHUS.

Hcrounuk: http://fwww.belysvet.ru/
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CBeT HageXKIbBI

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

OnHaKO TEXHOTEHHOE HAIPABIICHUE
pPa3BUTHS LMBWIM3ALUU CTaBUT BO TJIABY
yrjia mnpo0jieMy TPUMEHEHUS CHUCTEM
oOecrieueHus Oe3omacHoOU
KUZHEAECATEIbHOCTH 4enoBeka. OpHO U3
BaXHBIX MECT CpeAM HHUX 3aHUMAeT
aBapuiiHoe ocsemenne. O  Bompocax

- el

OpraHu3alid CHUCTEM aBapHITHOTO OCBEIICHUS Mbl MONPOCHIM paccKas3aTh
reHepanbHoro aupekropa OOO «benbiii ceer 2000» Cepres [oprommHa u
TEXHUYECKOr0 TUpPEeKTOpa Komnannuu BsuecnaBa Enuceesa.

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

Cepeesa ['oprowun. ABapuiiHOE OCBEIIICHUE BKJIKOYAETCS MPU MOBPEXKIACHUU
CHUCTEeMbl MHUTAHUA paboyero W MpeaHa3HAYeHO Ui OOECIeueHUsl HBaKyalluu
JIOJIE MpU OTKIIOUYEHUH IHEPrOCHAOKEHMS, KOTOPOE MOKET MPOU30UTH MpH
no>kape WM Jito00i TEXHOTeHHOM aBapuu.

ABapuiiHOe OCBelIeHHe ObIBAET JBYX THUIIOB: DBAKYAIIMOHHOE U OCBEIICHHE
6e3onacHoctu. OcBenieHne O€30MacHOCTH TO3BOJSIET HE TOJBKO IPOBECTH
HBAKYaIlMIo0, HO U 00€CTIeUNTh 3aBEPIICHNE TEXHOIOTUUECKHUX MPOIIECCOB, KOTOPHIE
HEBO3MOXKHO TIpepBaTh MTHOBEHHO. OHO HEOOXOIMMO W Ha TeX OOBEKTax,
KOTOpBIE HENB3s OCTABJIATh O€3 AJIEKTPOIHEPTUH JITUTEIIbHOE BpeMs (OmacHbIe
MIPOU3BOJICTBA, OOJBHHIIBI, a’POMOPTHI, NETCKUE W COIHANBHBIC YUPEIKICHHUS).
ABapuiiHoe OcCBelIeHHEe JOJKHO padoTaTh OT OJHOrO JO TpPeX YacoB B
3aBUCUMOCTH OT KaTeTOPUU 3/IaHHUS.

B HacTosAmmi MOMEHT NOPSAOK OCHAIIEHUS 3JaHUH CUCTEMAMHU aBAPUHUHOTO
OCBellleHUs] perjJaMeHTupyer  (deaepanbublii 3akoH No 123 «TexHuueckuit
perjiaMeHT o TpeOOBaHUsX MoxapHOU Oe3omacHocTH», cBoAbl nmpasmin CII:31=1,10-
2003 «IIpoexTupoBaHKEe U MOHTaX AJIEKTPOYCTAHOBOK KWJIBIX M OOIIECTBEHHBIX
3manuity, CII 3.13130.2009 «Cuctembl NPOTUBOIOXKAPHON 3alIUThL. CHCTEMA
OTOBEIICHUS W YIPaBIEHUS DBaKyalued Ioae mnpu mnoxkape. TpeboBanus
nokapHoi Oe3omacHoctn», I[IYD-7 «llpaBmia ycTpoiicTBa 35€KTPOYCTaHOBOKY,
CHUII23.05-95 «EctectBeHHOE n uckycctBeHHOE ocBemenuey, I'OCT P MOK
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605981- 1-2003 «OcBerutenpHpie npubopsl. Yactes 2-22.CrneunanbHble
TpeboBanusi. CBETUIILHUKY JJIsl aBApUIHOTO OCBEILICHUS». JlJisi BRICOTHBIX 37aHUM
OI'Y BHUUIIO MUC POCCHUM pa3paboran crnenualbHble PEeKOMEHAALMH 10
0o0eCreYeHUI0 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 Kaxablii OTACIBHBIA JOKYMEHTBI
pPETJIAaMEHTUPYIOT TOJBKO y3KHME TpeOOBaHMUS 1O CHUCTEMaM aBapUIHOTO
OCBEILICHUA.

Takoif HabOp HOPMATUBHBIX JOKYMEHTOB BBI3bIBAET CEPbE3HBIE TPYIHOCTU Y
BCEX YUYAaCTHHMKOB TMpollecca: MPOCKTUPOBIIUKOB, CTPOUTENCH,  HAJI30pHBIX,
AKCIUTYaTUPYIOIMX W MOHTaXXHBIX OpraHu3alui, a TakkKe y MPOU3BOJUTENEH
obopyaoBaHus Il CHUCTEM aBapUTHOTO OCBEILCHMUS. Tem Oonee, uyTO
BO3MOXKHOCTH BBIITyCKaeMOro 0O0OpYy/J0BaHUs, OCHOBAHHOTO Ha COBPEMEHHBIX
TEXHOJIOTUSIX, CEPbE3HO MPEBOCXOAT TPEOOBAHUSI CYIIECTBYIOUIUX HOPMATHUBHBIX
JOKYMEHTOB, HampuUMEp B YacTU AaBTOHOMHBIX HCTOYHHKOB THUTAHUS C
[IEHTPAJIbHOM  aKKyMyJISITOpHOM  Oarapeeil sl  aBapUilHOTO  OCBEIICHUS.
(ENS5O0171).

B cBsi3u ¢ 9TMM Ham# HE TOJBKO OBLJIO MHHUIIMMPOBAHO CO3JaHUE HOBOTO
CTaHJapTa, HO W HAIHA CICIHAIMCTHI BXOIWIM B TPYNIy pa3paOOTUYUKOB
COBMECTHO CO ClleHHaucTaMid MOCKOBCKOTO MHCTUTYTA 3JEKTPOOE30MACHOCTU U
sHeprocoepexenus (MMD3D) u Bcepoccuiickoro Hay4YHO-HUCCIIEIOBATEIBCKOTO
WHCTUTYyTa  CTaHAAPTU3AlMKM HW  CepTU(HKAIMM B MAIIMHOCTPOSHUU
(BHUMHMAII). B pesynasraTte Obu1  co3man HOBbIE ['OCT P50571.29-2009
(«Onextpuueckue ycraHoBkd 37aHuid. Yacte  5-55.BeiGop W MOHTax
anekTpoobopyaoBanus. [Ipodee oGopyioBaHMEY).

B 4em ocnHoBHoe oramuume HOBOoro I'OCTa ot cymecTBylmmx
JTOKYMEHTOB?

Bauecnae Enuceeg. OCHOBHBIM OTJIMYUEM SIBIISIETCS TO, YTO 3TOT JOKYMEHT
aKKyMyJUpyeT U 0oJiee JeTaIbHO PACKPHIBAET TPEOOBAHUS K AIEKTPOTEXHUIECKOM
YacTH YCTAaHOBOK aBAPUWHOIO OCBEIIECHHS, B TOM 4YHCIE U TpeOOBaHUSA K
000pYJIOBaHUIO  aBApUMHOIO  OCBEILIEHUS. A WMEHHO K MCTOUHHKaM
ANEKTPOCHAOKEHUST JUIsl aBapUMHOIO OCBELIEHUS KAaK T€HEpaTOPHOIo, TaK.H
AKKyMYJISITOPHOTO THIIa, CBETOBBIM MpUOOpam, TpeOOBaHUS K HEMSM HUTaHUS U
3allMTHBIM ycTpolicTBaM. BmepBble ObUIO BBEIEHO MOHATHE TepMUHA
LEHTpaJIbHAasE aKKyMYJISITOpHAs YCTAHOBKA M OIMCAHbI CPelcTBA M METOJIbI
NPOBEJICHUS O0053aTeIbHBIX TEPUOJUYECKUX HCIBITAHUN U TPOBEpoK. [ OCT
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0oJee eTalbHO OMUCHIBAET TPEOOBAHMS K UCTOYHMKAM NMUTAHUS JIs1 aBaPUITHOTO
OCBEIICHMS U TIO3BOJISIET U30€KaTh OMIMOKH MCIOJIb30BAaHUSI HECOOTBETCTBYIOIINX
TpeOOBAHMSIM UCTOYHUKOB aBapUITHOTO MUTAHMSL.

Kpome TOTO MOKyMEHT perjiaMeHTHPYEeT KOJIMYECTBO CBETHIIBHMKOB Ha
OJIHOM TIeNU THUTAHUS 3alIUIICHHBIX OJHHM YCTPOWCTBOM 3ammuThl. OmHAKO, B
I'OCT ne Bomnun TpeOOBaHUS K CBETOTEXHWYECCKOW YaCTH aBapUHHBIX CBETOBBIX
YCTAaHOBOK. TpeOoBaHUS K CBETOTEXHHMYECKMM TIapaMeTpaM aBapUitHOTO
OCBEIICHHST OyayT HamOojee IMOJIHO ONMUCAaHbl B HOBOM, pa3pabaTrbiBaeMOM B
HacTosmiee BpeMs «CBojie MPaBUII IO AaBAPUMHOMY OCBEIICHHUIO.

Kakue cymecTBylOT HOPMATHBBI 10 YPOBHIO OCBELHICHHOCTH IyTeW
IBAKyalluM M 4YeM OTJMYAKTCS HAIIM HOPMBbI OT eBPONeicCKuX?

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

Pernamentupyercs BpeMsl BKJIIOUCHHS U MHHHMaIbHas
IIPOJIOHKUTEILHOCTS Pab0THI cBeTUIILHUKOB (1 yac). Kpome Toro, B eBpomneickux
HOpMaX €CThb KaTeropuu 3/IaHUi, B KOTOPHIX aBapUHHOE OCBEIICHHUE JOKHO
paboTtath 10 8 4acoB (KIMHHUKHW, TOCTHHUIIBI, TAHCUOHATHI JIJISl MPECTapebiX). Y
Hac ke paboTa orpaHuveHa 3 yacaMu (JU1sI BRICOTHBIX 3/IaHHI) U JIJIS1 DBAKyallud, U
JU1s1 COOCTBEHHO aBApUMHOTO OCBEUICHUS.

Jlns ocBenieHus 0€30MacHOCTH HOPMATHB OObIYHO coctaBisieT 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 BBIIIIE M PErJIAMEHTUPYETCS OTPACAEBBIMM HOpPMaMu, HO TIPU OSTOM
OCBEIIEHHOCTh Ooznee 30 JIOKC JOMyCTUMa TOJIBKO B OOOCHOBAHHBIX CIyyasix.
Ceiiuac paspabateiBaetcss HOBbI CBox mnpasuin  (CII) [0 aBApUMHOMY
OCBEIICHHUIO, TJIe TPEOOBAaHUS MPUOIMKEHBI K €BPOTNICHCKUM HOpMaM.

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

Cepees [oprowun B HoBoM CII OyayT 4eTko pacnucaHbl Bee. ' TiapaMeTphl
aBApUUHOTO OCBELICHMs. BriepBble B POCCHMHCKUX HOPMax yKa3bIBAC€TCS YPOBEHb
OCBEIICHHOCTH, BpEMsl MEPEKIIOUEHUS B aBaApUUHBIA PEXUM- U JJIMTEIBHOCTD
paboOThl HE TOJNBKO IS PA3IMYHBIX 30H U MOMEUIEHUH, HO U TUIIOB 00BEKTOB. B
CBOJIE MpaBWJ OYyJIyT CBOM pa3/eiibl JJisi aBapUHHOTO OCBEIICHUS B 3PEIANIIHBIX
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YUPEKIACHUAX U MecTax coOpaHui, Ha MPEANPUATUAX OOIIECTBEHHOTO MUTAHMS, B
TOProOBBIX MOMEIIEHHUSIX 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 3JaHUID).

HJIaHpreMBIG IIOKAa3aTCIN JJIs1 BBICOTHBIX 3,HaHHﬁ

IToMmenieHus: BBICOTHBIX
3MAHUN

Bun aBapUIiHOIO
OCBeIlleHUS

OCBCIIEHHOCTh (JIFOKC)MUHUMaIbHAs

MakcuMaabHOE BpeMsi TIEpEKITIOUeHMS (C)

Pacuérnas qiuTenbHOCTh pabOThI ICTOYHUKA aBAPHITHOTO
AEKTPOCHAOKEHUS (1)

ITocTOsHHO BKIIIOUECHHBIE 9BaKyallMOHHBIC YKAa3aTCIIN U

yKasaTelin 0€e30IMacHOCTH

ITytn JBaKyalluH
BKJIFOYAS: JIECTHUILBI,
audToBbIE IUIOLIAKH,
HCIIOJIb3YEMBIE pu
JBaKyallUM  XOJUIbI U
KOPUAOpPBI, OCHOBHBIE U
3alacHble  BBIXOABI  HA
yauany,

OBaKyallMOHHOE:!
OCBEILECHUE yTeu
IBaKyalu

Kabunpl  maccaxupckux
Tu¢TOB

OBaKyallMOHHOE:!
AHTUITAHNYECKOC

15

Kabuuer mmudroB  mns
MO’KaPHBIX PAacUYeTOB

Ocgelenue 30H
TOBBIIIEHHOM
OMAacCHOCTU (OCBEILIEHUE
0€301aCHOCTH)

15

Oco0Oble MOMEILEHUA IS
obecneueHus
0e30IacHOCTH

Ocgelienue 30H
TMOBBIIICHHOU
OMAacHOCTU (OCBEIICHUE
0€301aCHOCTH)

15

0,5

34

HIkoua niist 3jieKTpuKa (3JIeKTPOTeXHUKA OT A 10 )=
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DNIEKTPONIOMEIICHHS Ocgenenne 30H | 15 0,5 3 -
MOBBIIIIEHHOMN
OMacHOCTU (OCBEIICHUE
0€30IaCHOCTH)

Kakue ocHOBHBbIC 3ala4d NPUXOAMTCH PpelIaATh NPH OPraHU3alUN
aBapUITHOT0 OCBEUICHHS B BHICOTHBIX 3IaHUAX?

Bauecnae Enucees. OCHOBHBIX 3a/1ad HECKOJIBKO: MTOBBIIICHHBIE TPEOOBAHUS
K HaJIC)KHOCTU CHCTEMBI aBapUIHOTO OCBEIEHHUS, BOBMOXXHOCTh €€ UHTETPAINH B
CUCTEMBbI WHXXEHEPHOTO OO0OpY/IOBaHUS W YIPABICHUS 3JaHUEM, ONTHUMHU3AIUSI
U3JIepKeK B mporiecce dKcruryatanuu. Co BCeMU STUMHU 3aJadyaM¥ Ha HaIll B3TJIST
ONITHUMAJIBHO CHPABIACTCS CHUCTEMA AaBaApPUMHOTO OCBEMICHUS C IICHTPATBLHON
aKKyMYJISITOPHOU OaTapeei.

BrIcokast Hale)KHOCTh TaKOM CHUCTEMBI OO€ECIICUHMBAETCS KaK HaJAeKHOM
KOMIIOHEHTHON 0a30#, Tak W HaduuueM (QYHKIUU aBTOMATU3UPOBAHHOIO
MPOBEJICHUSI 00s13aTENIbHBIX UCTIBITAHUHN U TeCTUpoBaHUM. [Ipu »TOM BCce qaHHbIE U
BO3HHUKAIOIIME OIMMOKHA COXPAHSIIOTCS B 3JICKTPOHHOM >KypHaje B TCUCHHUE 2 JIET,
BKJIIOYAsl JJaHHbIE MOHMTOPHMHIA BCEX CBETHUJIBHMKOB aBapUHHOIO OCBEIICHUS,
ITOJK/IIOUYEHHBIX K JJAaHHOM CHCTEME.

JIOCTOMHCTBOM JaHHOW CUCTEMBI SIBJIISIETCS M1 BO3MOKHOCTh €€ MHTErpaluu
Ha BEPXHEM YpOBHE B OOIIyI0 CHCTEMYy VYIPaBICHUS W JUCIETUYCPU3AIUN
WHXXEHEPHBIM 00OpyJIOBaHWEM 37aHUS. A MHUHUMH3AIUA U3JEPKEK MpHU
AKCIUTyaTaly 00eCeUnBACTCS 32 CUET UCIOJIb30BaHUS OaTapeil ¢ AeCATUICTHUM
pecypcoM, TpOBEJAECHUS PErJaMEeHTHBIX padoT, BKIOYas palbOThl MO 3aMEHE
OaTtapeil B OJITHOM MECTE€, a HE B KaXJOM CBETHJIbHUKE, U 1EHTPAJIU30BaHHBIM
TECTUPOBAHUEM CaMHUX CBETWJIBHUKOB, MHGOPMAIUS O KOTOPOM BBIBOJMTCS Ha
LEHTPAJIbHBIA ITyHKT.

Bce 310 mO3BOJNISIET OmMEpaTMBHO BECTU PEMOHTHBIE PabOTHI TOJBKO Ha
BBILIC/IIIUX M3 CTPOS CBETWIbHMKAX. IIpuMeHEHHE K€ B KaueCTBE HCTOUYHHMKA
ABTOHOMHOI'O AJICKTPONMUTAHUS aBapuiiHOro ocpenieHuss UPS uiaum au3enbHBIX
TEHEPaTOPOB UMEET PAJI CYIIIECTBEHHBIX HEJOCTATKOB.

[IpumeHeHne B KadecTBe MCTOYHHMKOB OecmepeboitHoro murtanus UPS —
BO3MOYKHO, B HEKOTOPBIX CIIy4asix, Oojiee IenIeBblil, HO MEHEE HaJeKHbI BAPUAHT,
a ucxons u3 tpedoanuii Hooro 'OCT P50571.29-2009 yacTb 5-55 GONbIIMHCTBO
UPS BooO611€ HE MOAXOAAT JUIsl aBApUUHOTO OCBEIICHUSA. DTO CBS3AHO C TEM; UTO
st 3aiuThl nHBepTopa B UPS mmMeercs Oaiinac, KOTOpBIN Npu-nieperpy3Kax uiu
KOPOTKOM 3aMBbIKaHUU TIEPEKII0YAeT BBIXOJHBIE LIENH Haw BXOAHBIE, YTOObI
oTpaboTana aBTomaTuka mnuraHusi camoro UPS. W ecnw npu aBapuiiHOM
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OTKJIIOUYECHMH DJIEKTPOIHEPTUM B LEIAX CBETOBBIX YKA3aTEJE U CBETUIIBHUKOB,
noakodeHHbIX kK UPS, npoucxoaut KopoTkoe 3aMbIKaHue (HampuMep, BO BpeMs
noxkapa), Oairac MEpeKITIOYUT BBIXOJIHYIO HArpy3Ky Ha BXOJ, IZle HET MOoJayu
ANEKTPONUTAHUs. B pe3ybTaTe OTKIIOUNTCS BCE aBapUiHOE OcBeleHue. Cucrema
aBapUMHOTO OCBEIICHUS C IICHTPAIBHON aKKyMYJATOPHOHN Oarapeeil paboTaeT mo-
apyroMmy. /[lns aBapuiHOTO DJJIEKTPONMTAHMS BCE CBETOBBIE YKa3zaTelu U
CBETUJIbHUKH, MHUHYsI JOIOJHUTEIBHBIE YCTPOMCTBA 3JIEKTPOHUKH W HMHBEPTOPA,
HNOJKIIIOYAIOTCSl  Yepe3 MpeloXpaHUTENIbHbIE YCTPOMCTBA HampsMyro K OaTapee,
0e3 Oaiinaca.

[Tpu KOPOTKOM 3aMBIKAHUHU TTPOCTO OTPAOOTAIOT CUCTEMBI MIPEAOXPAHUTEIICH
B IIUTE aBapUITHOTO OCBELICHUS, 3TO OOBIYHO WJIM pa3MbIKATENIH, WU
OOBIKHOBEHHBIE TUTABKUE BCTAaBKU. B 3TOM cilyudae BBIKIIFOUUTCSI TOJBKO Ta rpyIra
CBETWJIbHUKOB, Ha KOTOPOM MpOU30IIIa MEPErpy3ka Wi KOPOTKOE 3aMbIKaHUE.
Bce octanpubie nienu OyayT mpoaoskaTh padotaTth. [IpuMeHeHue e MU3enbHbIX
reHEepaTOpOB B KA4YE€CTBE HMCTOYHUKOB TMUTAHHUS aBAPUMHOTO OCBEIICHUS] UMEET
CICAYIOIIUME HEAOCTATKU: JIMTEIBHOE BPEMsl IEpexojia B aBAPUMHBIM PEXKUM,
BBI3BAHHOE HEOOXOJMMBIM BPEMEHEM JIJIs 3aITyCKa TU3eJIs.

Kpome Toro, Heo6xoaumMo 000pyA0BaTh B 3/TaHUH CIIEIIUAIBHOE TIOMEIICHUE
MO/ TU3eIb-TCHEPATOPHYIO YCTAaHOBKY C BBICOKMMH TPeOOBaHHUS IO IOKapPHOM
6esomacHoctu.  Hemocratkom siBisiercs u otrcyrctBue y cxem ¢ UPS wu
JW3EIbHBIMU T€HEpaTOpaMU  BO3MOXKHOCTH MOHHUTOPHHIA Ka)JO0TO CBETOBOIO
npudopa U aBTOMATU3ALMU TPOBEACHUS HCIBITAHUN U TECTUPOBAHUS CHUCTEMBI
aBapuiiHOro ocBemieHus. Opranuzanusi aBapuUHOTO OCBEIICHHUS B BBICOTHBIX
30AHMSAX — OTJCIIbHAS OOMIbIIAs TeMa.
Hcrounuk: http://www.belysvet.ru/

OnruMajsibHOE peunieHue

3a nocnegHue JECATUIETHS 3/1aHNs 3HAYUTENbHO NpubaBuiu B pocte. Jloma
B 25-30 sTaxkel yXke HE PEAKOCTh B MACCOBOM 3aCTPOMKE KPYMHBIX TOPOJOB.
Onnako, B ity cBoeM crnienu(uKU, BHICOTHBIE 3/TaHUSI UMEIOT OOJIBIIYIO CTETICHb
MOTEHIIUAIBHOU MOXKAPHOU M TEPPOPUCTUUYECKON OMACHOCTHU, a IBaKyallus Jroen
U3 HUX CHWJIBHO 3aTpyaHsercs. [1o3ToMy OrpoMHYIO pOjb UTpaeT OpraHu3aius
aBapuiiHOroO oOcBelleHUus B HeOockpebax. OO0 3ToM, a TakKe O TUIMAX U BHUJIAX
o0opyoBaHusl, HauboJiee MPUTOTHBIX ISl UCIOJIb30BAHUS B BHICOTHBIX. 3/TaHMSIX,
pacckasbiBatoT reHepanbHbil  gupekrop OOO «benbiii ceer 2000» Cepreii
['opromvH 1 TeXHUYECKU TUPEKTOp KoMIianuu Bsuecias Enucees.

B d4em 3akiio4yaercsi O0COOCHHOCTH OpPraHU3aAUMH /| ABAPHMITHOIO
OCBelICHNSI B BBICOTHBIX 3AAHUAX?
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Cepreit 'opromnn: BwicoTHbIe 37aHUSI TpeOyeT 0COOOro Mmojaxojaa u3-3a
pa3MepoB IKCILUTyaTUPYEMBIX IUIOMIANeH. ABapUilHOE OCBELIEHHE HEOOXOAUMO
YCTaHABJIMBATh Ha KaXJIOM J3TaXKe, WHaue CJIOXKHO IPOBOJUTH HBaKyallMi0 B
AKCTPEHHBIX ciiydasx. Ceiiyac yxe pa3padoTaHbl peKOMEHAAIIMU M0 00ECTICUCHUIO
MoXKapHOM 0e30MacHOCTH MHOTO(YHKIIMOHATBHBIX BBICOTHBIX 37aHUN, BKIIFOYAs
TpeOOBaHUSI TI0 aBAPUUHOMY OTNOBEIIICHUIO W YNPABICHUIO HBaKyallUei.
ABapuitHOE OCBEIIEHHE JIJI1 BBICOTOK OTHOCHUTCS K NEPBOM WJIM TEpPBOM 0COOOM
KaTerOpUH dHEProoOeCIICUCHHMS.

OTO O03HA4YaeT, 4YT0 OHO JODKHO paboTaTh Kak MHUHHUMYM OT JIByX
UCTOYHUKOB TMHUTAHUS, OJIWH U3 KOTOPBHIX aBTOHOMHBIM. (COOTBETCTBEHHO,
TEXHUUYECKOE pEIICHHEe MOXKeT HMETh 2 BapHaHTa: ABTOHOMHBIM HCTOYHUK
AKKyMYJSITOPDHOTO THIIA HAaXOAUTCS B CAaMOM MpUOOpe JMOO HCIONb3yeTCs
ABTOHOMHBI aKKyMYJISITOPDHBIA HWCTOYHUK TMHUTAaHUS TPYNIOBOTO THMa (Ha
0O0JIBIIYIO TPYIITY TPUOOPOB).

Kaxkoe o0opynoBanue BblI npeasiaraere JAJs BLICOTHBIX 31aHUI?

Bsiuecmap EnumceeB: [l BBICOTHBIX 3JaHUN HawOoOJIe€ ONTUMAIbHBIM
pEIICHUEM MBI CUMTAEM HCIOJIb30BaHUE IIEHTPAIIM30BAaHHONW CUCTEMBI aBapUMHOTO
ocemenus (IICAO)  «bC-Dnektpo». ITO  HE3aBUCUMBI  HCTOYHHK
anekTpocHaOxkeHnus. CucremMa oOecliednBacT BCE BHJBI M PEKHMBI aBAPUHHOIO
OCBCILICHUSA B 3/IAHUAX WU COOPYNKEHHSAX M IO3BOJISIET HCIOJIB30BaTh THUIIOBBIE
OCBETUTEJIbHBIE YCTAHOBKA C BBICOKMMH CBETOBBIMU XapaKTEPUCTUKAMU IS
OOJIBIIUX TOMEIIEHUH W MPOCTPAHCTB, TJI€ 3TO HEOOXOJAMMO IO YCIOBHUSIM
0e30macHOCTH WM  TpeOOBaHUSIM  TEXHOJOTMYECKOro mporecca. Kpome
AIIEKTPOCHAOKEHHUS CETH aBapuitHOTO ocBelieHus, «bC-DaeKTpo» JOMOJTHUTEIBHO
BBITIOJTHSET (DYHKIIMIO PACTPE/ICTUTEIBHOTO IUTAa U CUCTEMBbI YIPABICHUS ITUM
OCBEIIICHHUEM.

CucreMa UCIONB3YETCS B 3/IaHUAX OOIIECTBEHHOTO HAa3HAYEHMsI, TAKUX Kak
KpPBITBIE CIIOPTUBHBIE COOPYXKEHUsI, KOHLIEPTHBIE 3ajbl, KUHOTEATPbl U TEaTPHI,
Oo(UCHI, CynIepMapKeThl U KPBITHIE PHIHKH, BHICTABOYHBIC TTABUILOHBI, a3POIIOPTHI,
BOK3aJIbL.

YcranaBnuBaroT «bC-DiekTpo» ¥ B NPOMBIIUIEHHBIX 3JaHUSAX U
COOPY’KEHHUSX: TPAHCIOPTHBIX TOHHENSIX, KPBITBIX aBTOMAPKOBKAX,, CKIIAJCKHX
MOMEIICHUSAX OOJBIION TUIOMIAAH, MPOU3BOJCTBEHHBIX I€XaX, MPOMBIIIIEHHBIX
30HaX, Ha 0C000 OXpaHsIEMbIX TEPPUTOPUSIX.

HpPI HNCUYC3HOBCHHMHU HMJIM 3HAYUTCIIBHOM OTKIOHCHHHW HAMPSXKCHHSA I TaHWSA
Ha BXOAC CHCTCMA ABTOMATHYCCKH IICPCKIIIOYACT HAIPY3KY (CGTB aBapHﬁHOFO
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OCBEILEHUS]) C THUTAHUA TMEPEMEHHBIM TOKOM Ha TMHUTAaHWE IMOCTOSHHBIM TOKOM
216¢cB oT akkyMyJsITOpHOM OaTapen.

[Ipn HOpMaM3alUM HAMPSOKEHUST CHUCTEMa aBTOMATHYECKH BO3BpallaeT
Harpy3Ky Ha T[HUTaHUE T[EPEeMEHHbBIM TOKOM M  OCYIIECTBIISICT  3apsl
akkymynsatopHor Oartapen. LICAO «bC-DnekTpo» HMeEET BBICOKHH YpPOBEHB
HAJCKHOCTU M 3allUTy OT HEMpaBWIbHOrO mojakioueHus. Cucrema mpocra B
DKCIUTyaTallid U OOCIY>KMBAaHHHM, WMEET aBTOMATHYECKOe (EKEIHEBHOE WU
€KEMECSIUHOE, €KEr0JJHOE) CaMOTECTUPOBAHUE U TECTUPOBAHUE TPYIIT HATPY3KHU.
B s1ekTpoHHOM JXypHaje COXpPaHSIOTCS BCE COOBITHSA, COOOIIEHUT 00 OIMMOKax 1
T. II. 32 JIBYXJICTHUU MIEPUO].

[leHTpasin30BaHHAsl CHUCTEMA AaBapUITHOTO OCBEUIEHUS HMEET 3alluTy
aKKyMYJSITOpHOM Oarapeu OT TiyOOKOro paspsiia, Meperpy3ok u mneperpeBa. B
3aBUCUMOCTH OT TEMIIepaTypbl aKKyMYJISATOPHOW OaTrapen M KOHCTPYKTHBHOIO
UCIIOJIHEHMSI  aKKYMYJISITOPOB, MPOUCXOJUT  TEeMIepaTrypHas  KOMIEHCAlus
3apsAHOTO HanpsbkeHus. Kpome Toro, ecTb CeleKTUBHAS 3allUTa OT MEeperpy3oK u
KOPOTKOT'O 3aMbIKaHMSl B LEMSAX HArpy3KH W OT IMEpPEHANpsHKEHUsS HAa BXOJE, a
yIpaBJEHUE JBUTATEIEM aKTUBHON BEHTWIALIMU TPOU3BOIUTCS aBTOMATUYECKHU.

Hactpoiiky cucreMoil MOXKHO OCYIIECTBIISITh CO BCTPOCHHOM IIaHEIU
yopasienusi. Ona Moauduuupyercs M KOHPUTYPUPYETCS B 3aBHCHUMOCTH OT
M3MEHEHUH WM pacliupeHus (QyHKIMOHAIBHBIX 3a7ad C [PUMEHEHHEM
JOTOJIHUTENbHBIX OJIOKOB ¥ OMNIMA. MOHUTOPUHT COCTOSHUSI CHCTEMBI U
YIIPABICHHsI TPYNIIAMU HArpy3KM MOXHO OCYIIECTBIATH IMCTAHLIMOHHO, €CTh
BO3MOYKHOCTh BKJIIOYEHHUS B OOULIYIO CHCTEMY JAMCIETYEPU3ALUHU U YIPABICHUS
MHXXEHEPHBbIM 000pynoBanuem 3aanuii (BMS).

Ha kakyo miomaab paccuuTano 310 oOopyaoBanue? CKOJbKO
KOMILJIEKTOB MOHAA00UTCsI, CKaxKkeM, AJs1 40-3Ta’KHOIr0 31aHusA?

C.I'.: KonmuectBo 000pyJ0OBaHUS 3aBUCHUT OT Iulomanu 3aaHus. J{ns
oOecreueHus HOPMHUPOBAHHOTO YPOBHS OCBCIIICHHOCTHU HEOOXOINMO
OTIPEJICICHHOE KOJIMYECTBO CBETOBBIX IPHOOPOB HAa KOHKPETHYIO ILIOMIA[b.
COOTBETCTBEHHO, OT 3TOM ILIOIIAJM CUUTACTCS IMOTpeOisieMas o01masi MOITHOCTh
CBETWJIBHUKOB, W TOIJa TMOJI HUX BBIOMpAETCS LEHTpPAIU30BaHHAA CHCTEMa
MMATAHUS.

Ecnu roBoputh 0 KOMIUIEKTaX, MIKad MOXET ObITh U OJuH. MakcuManbHast
MOITHOCTh KoMmIUIekTa (mkad + 6arapes) 8 — 10 kBt. Jly1g 60716100 COOPYIKEHUS
Hag0 30 — 40 kBT (B 3aBUCHMOCTH OT IUIOLIAAM 3/AaHMs). 3HAYUT, JOTpeOyeTcs
WIA TPU TAaKUX KOMIUIEKTa, WIM OJUH HIKad C aBTOMATUKOM IIHOC 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 bl MpoeKT MHAUBUYAJEH, Kak U cama cucreMa. CTaHIapTU3NPYETCS
TOJBKO HAJIMYME CUCTEMbI aBAPUIHOIO OCBEIICHHUS, & CaMa CUCTEMA U MCTOYHUK
NUTaHUS MOAOUPAIOTCS UCXOs U3 KoH(purypauuu. Tak genaercs, MOTOMY 4YTO, B
MPUHITUIIE, MOXKHO OT Ka)J0r0 CBETUJIbHUKA MPOTAHYTH JUHUIO K 1Kady. HoBbri
cranaapt ['OCT P 50571. 29-1009, BBeieHHbI# B AeiicTBUE C 1 MO 3TOTO roja,
PEKOMEH/IyeT 3alUThIBATh OT OJHOM 1enH He O0ojee 20 CBETHIHHUKOB aBapUIHOTO
ocBeleHuss ¢ obmeir Harpy3kod 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 nenu. [IpuyemM B MOMENIEHUSAX U HA MYTAX 3BaKyaluu JIIOJIEH,
OCHAILICHHBIX HECKOJbKMMH CBETHJIbHUKAMHM aBAPUUHOTO OCBEIICHUS, TPOBOJA K
HUM JOJDKHBI TOOYEPENIHO MOABOAUTHCS OT ABYX OTACIBHBIX LENEH TaKuUM
o0paszom, 4TOOBI BJOJIb IYTH IBAKYAIIUU MOJEPKUBAJICS ONPEACICHHBIN YPOBEHD
OCBEUICHUS Ja)Xe€ B CIIydac BbIXOJA U3 CTPOs OAHOW u3 ueneu. B I'epmanum,
HallpuMep, CTaBAT OJHY CHUCTEMY Ha NEPBOM 3TaXKe, OAHY — HAa BEPXHEM, U
noAKI04YaroT no 20 CBEeTWIBHUKOB K BEPXHEM M HUKHEW cuctemMaM nurtaHus. B
cilyyae rokapa BHU3Y pa0oTaeT BepxHee mojakiovueHne. B Hebockpebax cucTeMbl
MUTaHUsA OOBIYHO CTaBST 4Yepe3 HECKOJbKO dTaxeid. OmHako s obOecrieueHus
0e30MacHOCTH 3/aHWE JIOJDKHO OBITh OCHAIEHO HE TOJBKO aBapUHHBIM
OCBELIEHUEM, HO U CHCTEMOM ONOBEIICHUS U YIIPABICHUS 3BaKyalUEH.

Ha uyem ocHoBbIBaercsi BbIOOpP Takou cucrembl? Kakme uX THNIBI
NMPUMEHAKTCSH B BBICOTHBIX 31aHUAX?

B. E. : Bce BbICOTHBIE 31aHUSI JOJDKHBI OBITH 00OOpPYJOBaHBI HE TOJIBKO
CpElICTBAMU TYUICHUSA I10)Kapa, HO M CUCTEMOW ONOBEIICHUS MW DSBaKyalluu,
KOTOpPhIE HMMEIOT HECKOJBKHX THUIOB CJIOXKHOCTH. (CucTema OIOBEUICHUS U
ynpasienus 3Bakyanueit (COY3D) nomkHa COOTBETCTBOBATh TPEOOBAHUSIM HOPM
noskapHoii 6e3onacuoctu (HIIB).

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

Cormacio HIIb 104-2003, HeoOXOAMMO MPUMEHSTH CUCTEMY Ha4dWHAs C
TPEThEro THUNA W 3aKaH4YMBas TNATbIM, T. €. C PEUYEBbIMM U CBETOBBIMU
OMOBEIIATEISIMH ~ «BBIXOA», C JUHAMHUYECKMMH CBETOBBIMM / YKa3aTCJsIMU
HarpaBlieHus ABWKeHHS. KpoMme Toro, 37aHue JTOHKHO OBITH pa3/ielieHO Ha 30HbI
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IIO’KapHOI0 OMOBEIIEHUs C O00sA3aTeIbHOW OOpPAaTHOM CBSA3BIO C IOMEIICHHEM
ITOKapPHOT'0 NOCTa — TUCTIIETYEPCKOM.

[Ipy BO3HMKHOBEHMHM TIOKapa Ha JTaX€ Yy OJHOIO0 3BAKOBBIXOJA
JTMHAMUYECKUE YKa3aTeJIM HAMpaBJISIOT MOTOK ABAKyallMU B APYTyl CTOpoHY. To
€CTh, MH(OpMaIMA OT MOXKAPHBIX HU3BeEIaTeNel IMepenacTcss Ha CIelUaIbHbIHI
KOHTPOJUJIEP, KOTOPBIM NOCHUIAET CUTHAJIBl HA YIPaBISIEMbIE JIWHAMUYECKUE
yKa3aTenu, OpPUEHTUPYS JIIOJEH B CTOPOHY 3BAaKyallMOHHOIO BbIXOJa, HE
MEPEKPBITOTO MOXKAPOM, TaK KaK BO3TOpPaHHE Ha dTa)xkaX MOXKET ObITh B Pa3HBIX
MECTax.

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

C. I'. : Bce st cucteMbl MHOTrOypoBHEBbIE. OHM MOTYT COCTOSITh H3
AJIEMEHTOB KAaK OJIHOTI0, TaK U HECKOJBKUX Mpou3Boautenei. K HUKHEMY ypOBHIO
OTHOCSITCSL MCIIOJIHUTEJBHBIE DJJIEMEHTBl — pAa3JIMYHOrO poAa W3BEIIATENIH U
OIOBEIIATENN, U OHU MOTYT OBITh OT pa3HbIX KommnaHuil. Bce 3Ty smemeHTs MO
JIMHUY YTPABIICHUS BBIBOJATCS HA CIIELUAIBHBIN KOHTPOJUIEP, KOTOPBIM MO3BOJISAET
OTCJIEKHUBATh OOJIBIIIOE YHUCIO KOMIIOHEHTOB U YyHOpaBisATh uMu. W yxe 3Tu
KOHTPOJUIEPHI MO JINHUU YIPABICHUS COETUHSIOTCS MEXAy cOO0I U BBIBOJSATCS Ha
JAUCTIETYEPCKUM MYHKT, ¢ KOTOPOTO MpPH MOMOIIU coTa MOKHO YNPaBISATh BCEM
IIPOLIECCOM.

AHaJIOTUYHasi CXeMa MPUMEHSAETCS U B yIPaBIECHUU JAPYTUM HHKEHEPHBIM
obopynoBaHueM 31aHus. W uHTErpanusi 3JEMEHTOB Pa3HBIX CHUCTEM MOXKET
MPOUCXOJIUTh Ha Ppa3HbIX ypoBHSAX. Hampumep, AMHaAMHUYECKHE YKa3aTelu
nuratorcsi oT [[CAO «bC-DnekTpo», KOTOpass HMHTETPUPYETCS B CUCTEMY
yIpaBJjeHUs Ha BEPXHEM YPOBHE, a YMPABISIIOTCS OT KOHTPOJUIEpA CUCTEMBI
oOHapykeHMsI Tio)kapa W onoBemieHus. W Bce 93TO CBOAUTCS B  OJHY
JTUCIIETYEPCKYIO.

To €CTb, BC€ MNPOU3BOAUMBLIC JJIEMEHTbI CHCTEM /T0/I’KHbI ObITH
COBMECTUMBIMHU M JICTKO HHTCIPUPOBATLCHA B PA3JIHYHBIX coyeTaHuax?

B. E. : Jla. Benp ogauM u3 TpeOoBaHUN K WHXKEHEPHOMY O0OPYIOBAaHUIO
BBICOTHBIX 3/IaHUM SIBJISETCS BO3MOXXHOCTh MOJKIIFOUEHHSI CUCTEM O€30MaCHOCTH,
KOH/INIIMOHUPOBAHUS, BEHTUIMPOBAHUSA, KIMMATUKU U T. JI. 4€pE3 CICHHATBHBIC
CEeTH U MPOTOKOJIBI K €IUHOW CUCTeMe nucnerdepuzannu u ynpasieHus. [[CAO
«bC-DOnekTpo»  MNO3BOJISIET  MOAKIIOYUTBCSA  4epe3 mnporoekon _TCIP «k
JUCIIETYEPCKOMY MYyHKTYy 1o JmHMM LAN. DOT0 pmaer BO3MOXKHOCTb
HEIMOCPEACTBEHHO W3 AUCIETYEPCKONM KOHTPOJIMPOBATh aBaApUMHOE OCBEHICHUE U
yIPaBJIATh UM.
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JucrietTuep BeJAET MOHMTOPUHI CHUCTEMBI — pabOTaeT OHA WM HET, TJie
HaxOJUTCSl TOJIOMKa M Kakas BO3HUKIJA ommuoOka. Takxke ecTh BO3MOXKHOCTH
BpY4YHYIO C copTa WJIM 1O CHUTHAJIY HIPOTUBOMOXKAPHOW CHUCTEMbI BKIIOYUTH
aBapUUHBIA PEXKUM — IEPEBECTH BCE CBETUJILHUKH aBAPUHUHOIO OCBEIIECHUS U
yKa3zaTelu MyTed dBaKyalllH B MOCTOSHHBIA pexuM. Hampumep, B ciiyuae, Kornaa
MOKap YK€ Haydalcs, a AJCKTPONHMTAHHE B IMOKAPHOM OTCeKe emie ecTh. Ecmu
ANEKTPONIMTAHUE YK€ MPOIago, CUCTEMA camMa aBTOMATHUYECKU MEPEBEIET B
aBapuitneiii pexxuM. [Ipuuem, [ICAO «bC-DnexTpo» mocTpoeHa Takum o0pazom,
YTO JaXe€ MpPH BBIXOAE M3 CTPOs €€ IEHTPAJIbHOTO Mpolieccopa BCE PaBHO
paboTaloT CWJIOBasl 4acTh M OJIOK MOHMTOPWHTA HAa HaIW4We HampsokeHus. M B
Cllydae TMpEeKpalleHusl MoJayd OCHOBHOTO MHUTAHUSI CHUCTEMa NEPEKIIOUMUTCS Ha
paboTy OT aKKyMYJISITOPHBIX OaTapeil.

HackoibKko 3TO 3KOHOMHUYECKH ONPABAAHHO HCHOJb30BaHHME ITHUX
cucrem?

C. I'. : DOTu cucreMbl SKOHOMUYECKU BBITOAHBI, OCOOCHHO MpU OONBIIMX
IoOMAAsAX 3JaHUM, TJe CUCTEMa aBapUHWHOTO OCBEHICHUS HMeeT OOJIbIIoe
KOJIMYECTBO CBETOBBIX MNPUOOPOB W yKaszarened. B rmporecce skcruryaranuu
CUCTEMY aBAPUMHOTO OCBEIICHUS HYKHO MEPUOJUYECKH TeCTHpoBaTh. COrJIaCHO
HOPMATHBHBIM TPeOOBaHUSAM K aBapUMHOMY OCBEIIEHUIO, €€ pab0TOCIIOCOOHOCTh
HY’KHO MpPOBEPSATh MUHUMYM OJIMH pa3 B ToA. To eCTh €XKEerogHo CHUCTEMBbI
MEPEBOJIAT B AaBAPUMHBIA PEKUM U MPOBEPSIOT, OTPAOOTANIH I OHHU MOJIOKEHHOE
Bpems. A B EBpome, coriiacHo HopMmam, 3TOT TECT BOOOIIE MPOBOAUTCS
€KEHEIETIBHO.

Ecnu cucremMa aBapuiMHOIO OCBEILIEHUS IIOCTPOEHA TakK, 4YTO Ka)IbIi
CBETOBOI MpHOOp U yKaszaTellb MyTHU 3BaKyalldd MMEET CBOM MCTOYHUK MUTaHUS,
COOTBETCTBEHHO, Ka)K[blii CBETHWJIBHUK U YyKa3aTelb HEOOXOIMMO TECTHPOBATh
BPYYHYIO, a 3TO IIPOLIECC TPYLOEMKHI U 3aTPATHBIN.

[leHTpanu3oBaHHas CUCTEMa IO3BOJIIET JeiaTh 3TO B ABTOMATHYECKOM
peXuMe, 3aMKChIBast pe3yIbTaThl TECTa B COOCTBEHHYIO MaMSITh WU pacriedaThiBas
C TIOMOIIIbI0 BCTPOEHHOTO MpuHTEpa. KpoMe 3Toro, B aBTOHOMHBIX CBETHJIBHUKAX
M yKa3zaTelsax HeOOXOJAMMO MEePUOANYECKH — OOBIYHO pa3 B YETHIPE TOja, MEHSTh
BCTPOCHHYIO AKKYMYJISITOPHYIO OaTapero.

B uenTpanuzoBaHHO cucteme Oarapen wuMeroT 10-ieTHUH  CpOK
SKCIUTyaTallil, M MEHSIOTCS OHU TOJIbKO B OJHOM mIKady, @ HE B KaXIOM
CBETWIbHUKE. TakuM 00pa3oM, MOXHO CKa3aTb, YTO CHUCTEMa Ha ABTOHOMHBIX
CBETWJIbHUKAX IPU TNPaBUIBHOM OKCIUIyaTauuu OoJjiee HazexHa, HO MeHee

IIxona quis 1eKTpUKa (3JIEKTPOTEXHUKA OT A 10 S) - 68
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.

AKOHOMMYHA C TOYKH 3PEHUS SKCILTyaTallMOHHBIX 3aTpaT, 0COOCHHO IJIsl OOJIBIIHNX
3IaHWI.

HUcrtounuk: http:// www.belysvet.ru/

Kak camomy caeiaTb COJIHEYHYIO
O0arapero

[IpencraBisito BamieMy BHUMAHUIO JIETAIBHOE MOIIATOBOE PYKOBOICTBO IO
CaMOCTOATENBHON COOpKE CcaMoOJeabHON conHeuHoM 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 KPYIHBIX FOPOJOB MECTO JJII aCTPOHOMUYECKHUX
HaOmoaeHuil. Sl Hamen Takoe Mecto. [Ipobiema B ToM, 4TO U3-3a yAaJIEHHOCTH Ha
y4acTKe HET HUKAKOTO 3JeKTpocHaOkeHus. Hy, Ha caMoM jene Jjist MEHs 3TO He
npobiema. Her snexkTtpudecTBa — HET HOYHOM 3acBeTkHM Heba. TemM He MeHee,
XOpoIIo ObI MMETh XOTh KaKOE-TO JIJIEKTPOCHAOXeHWe, T.K. kKu3Hb B XXI Beke
CUJIBHO OT HETO 3aBUCHT.

S mocTpoun BeTporeHeparop A dJIeKTpoodecnedeHus: 3Toro yyactka. OH
paboraer Xxopoio, Koraa Berep aAyer. K cokaneHuio, MHE HYXKHO OOJiblle
sHepruu. 1 ata sHeprus gomkHa ObITh Oosiee cTaOMIIbHA. A TO TaKO€ OLIYIICHUE,
YTO Y MEHSI Ha Y4acTKe BETep JyeT BCEr/a, HO TOJIbKO HE TOT/Ia KOT/ia MHE HyKHa
sHeprua. B Apuzone 6onee 300 comHEUYHBIX JHEH B rojly, TOITOMY COJHEYHAS
Oarapes KaKeTCsl OUYEBUIHBIM JIOMIOJITHEHHEM K BETPOTEHEPATOPY.

K coxanenuto, conmHeyHble OaTaped HEJEUIEBbI, IOATOMY S PELIMII C/1e1aTh

Bce caMm. Mcnonp3oBal camble OOBIYHBIE WHCTPYMEHTBHI~ U [ HEAOPOIrhe |
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pacrpocTpaHEHHbIE MaTepuaibl, YTOObl cjenaTh OaTaperd KOHKYPUPYIOIIYIO C
KOMMEPUYECKUMH 00pa3iiaMu Mo MOIIHOCTH, HO HE OCTaBJISIIOIIUM HUKAKOTO IIaHCa
IO LICHE.

HUtak, uto »xe Takoe conHeuyHass Oarapes (Cb)? Ilo cymecTtBy, 3TO
KOHTEHHEp, COJAEPKAIUNA MACCUB COJIHEUHBIX A1eMeHTOB. COJTHEYHBIC JIEMEHTHI,
ATO T€ MITYKH, KOTOPHIE HA CAMOM JeJie JIeNIal0T BCIO paboTy Mo MpeoOpa3oBaHUIO
COJIHEYHOW DJHEPruu B DJIIEKTpUuecTBO. K CcoXajeHuto, Ui TOIyYCHHS
MOTIIHOCTH,JOCTATOYHON JIJISl TPAKTUYECKOTO MPUMEHEHHUSI, COTHEYHBIX DJICMEHTOB
HAJ0 JOCTATOYHO MHOTO.

Taxkxe, conHeunsle »dsemeHTsl OUYEHbB xpynkue. Ilostomy ux wu
ooweaunsitor B Ch. barapes conepxut m0cTaToOuyHOE KOJIMYECTBO JIEMEHTOB IS
MOJIyYEHHUS BBICOKOW MOIIHOCTH Y 3alIUIIAET 3JIEMEHTBI OT MOBPEXKACHUS. 3BYUUT
HE CIIMIIKOM CJIOKHO. ] yBEpEH, UTO CMOTY CII€JIaTh 3TO CaM.

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

CHYCTH KaKOC-TO BpEMs, s IPUIICI K CICAYIOIHUM YMO3AaKIIIOUYCHUAM

* [aBHOe mnpenarcTBue B mnoctpoiike Cb 3To mpuoOpeTeHHue CONMHEUHBIX
AJIEMEHTOB 3a Pa3yMHYIO IIEHY

* HOBBIE COJIHEUYHBIC D3JIEMEHThl OYE€Hb JOPOTM U HMX CIOXHO HAaWTH B
HOPMAaJIbHOM KOJMYECTBE 3a JII0ObIE J€HbIH

* JnedeKTHhIE U TOBPEKICHHBIE COJHEUYHBIE SJIEMEHTHl €CTh B HAJIUYUU Ha
eBay u pyrux mMecrax ropaszo JI€IieBie

* COJHEYHBIE DJJIEMEHTBI «BTOPOTO COpPTa» BO3MOXHO, MOTYT OBITh
UCIIOJIb30BaHbI JIJIs1 U3TOTOBJICHUS COJIHEUHOU OaTtapen

Korma mo w™MeHs Jomuio, 9YTo s MOTy HCIOJNB30BaTh Jie(peKTHBIC
AIEMEHTBLYTOOBI chenath cBoro Cb, s B3sics 3a pabory. Hauwan ¢ moxkymku
3JIEMEHTOB Ha eBay.
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Kynun Heckoiabko 0JIOKOB MOHOKPHUCTAJTMYECKUX COJHEYHBIX 3JIEMEHTOB
pasmepom  3x6mioiima. UtoOwsr cmemate Cb, HeoOXoaMMO  COEIWHUTH
MOCJIEIOBATENBHO 36 TakuX 3J€MEHTOB. KaKIblil 3IEMEHT reHepHpyeT MOpsaKa
0,5B. 36 »1€MEHTOB,COCIMHEHHBIX MOCIEAOBATEIBHO OaayT HaMm OKoJio 18B,
KOTOpble OyAyT IOCTAaTOYHBI Juisl 3apanku Oatapeil Ha 12B. ([a, Takoe BpicOKOE
HaIpspDKEHUE JACUCTBUTENBHO HeoOxoaumo st 3¢ddexTuBHON 3apsaku  12B
aKKyMYJISITOPOB).

CosHeUHbIE 3JIEMEHTHI ATOT0 THUIA TOHKHE Kak Oymara, XpyInkue U JIOMKHE
Kak cTeksio. Mx oyensp jerko moBpenuTh. [IpomaBer 3THX 3JIE€MEHTOB OKYHYII
HaOopkI U3 18 mMT. B BOCK JJI CTAOUIIM3AIMK U JJOCTaBKU Oe3 moBpexaeHuid. Bock
—3TO TOJIOBHAsi OOJIb TIPU €ro yaaleHuu. Eciu y Bac ecTb BO3ZMOXHOCTH, HIITUTE
AJIIEMEHTBI, HE TIOKPHIThIE BOCKOM. HO TOMHUTE, UTO OHU MOTYT MOJIYYUThH OOJIBIIE
MTOBPEXKICHUI MTPU TPAHCTIOPTUPOBKE.

3amMeTbTe, 4YTO MOHM DJIEMEHTHI YK€ HUMEIOT TMPUIAsTHHBIE MPOBOHUKHU.
Nmure »rneMeHThl € yXe TMpUNasHHBIMU TMpOBOAHUKaMU.Jlaxke € TakuMH
AJIEMEHTaMH BaM HY>KHO OBITh TOTOBBIM MHOTO MOpadoTaTh NMasyibHUKOM. Eciu ke
BBl KYMHUTE 3JEMEHTHI 0€3 MPOBOJHHUKOB, MPUTOTOBHTECH PabOTaTh MAasSIbBHUKOM
pa3za B 2-3 Goubie. Kopoue, Jtydiiie neperiaTuThb 3a y>ke NpunasHHble MIpoBOa.
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Taxoke s Kynuin mapy HaOOpOB 3JIEMEHTOB 0€3 3aJIMBKHM BOCKOM Y JIPYTOTO
MpOoJaBUA. DTU 3JEMEHTHI MPHUIIJIMA YIIAKOBAHHbIE B IJIACTUKOBYIO KOpPOOKYy. OHuU
OonTtamuch B KOpPOOKE H HEMHOro OOKOJOJUCh MO0 OoKaM U  YIJIaM.
He3nauutenbHble CKOIBI HE UMEIOT 0c000ro 3HaueHus. OHU HE CMOTYT CHU3UTH
MOIITHOCTh DJIEMEHTAa HACTOJBKO, YTOOBI 00 STOM HaJ0 OBIIO OECIIOKOWUTHCS.
KymieHHbIX MHOM 3J1€MEHTOB JOJKHO XBaTUTh Ha cOopky nByx Cb. f 3nato, uro,
BO3MO>KHO, CJIOMAl0 MapouKy Mpu cOOpKe, MOATOMY KYIHUJ UyTh OOJIbIIIE.

ConHeuyHbIC 3JIEMEHTHI MPOJAIOTCS CaMOT0 IMHPOKOIO CIekTpa GhopM u
pasmepoB. Bel MokeTe HCIOIB30BaTh 0Oojiee KPYIHBIC WIM MEJIKHE, YeM MOH
3x6ar01moB. IIpocTo moMHMTE:

e  DJIEMEHTHI OJJHOTO THUIIA MPOU3BOJIAT OJUHAKOBOE HANPSIKEHNE HE3aBUCUMO
oT ux pasmepa. [lodTomy 11 moydeHHsI 3aJaHHOTO HANPSDKEHUs BCEraa
OTpedyeTCsl OMMHAKOBOE KOJIMYECTBO DJIEMEHTOB.

* bonpmme nmo pasmepy sieMEHTbl MOTYT reHepupoBaTh OONbIIMI TOK, a
MEHBIIUE TIO pa3Mepy, COOTBETCTBEHHO — MEHBILINN TOK.

e OOmas MOUIHOCTh Ballled OaTapen ONpeNeNseTcsd Kak €€ HampsyKeHUe
YMHOKE€HHOE€ Ha T€HEpUPYEMBIHN TOK.

Hcnonb3zoBanue OONBIIMX MO pa3Mepy 3JIEMEHTOB TO3BOJIUT TOJYYHTh
OOJIBIITYI0 MOIIIHOCTH MPHU TOM K€ HANPsHKEHUH, HO OaTapes MOTy4YuTCsl KpyInHee U
TSDKENEe.

Hcnonp30BaHnEe MEHBIIUX DJIEMEHTOB MO3BOJHUT YMEHBIIUTH U OOJIETYUTH
Oarapero, HO HE CMOXET OOECHeYUTh TaKyl K€ MOLIHOCTb. TdKXKE CTOUT
OTMETHTb, YTO UCIOJIb30BAHNE B OAHOI Oarapee 3J1€MEHTOB Pa3HBIX Pa3MEpPOB —
Tioxast ujesl.

[Tpyunna B TOM, YTO MaKCUMaJIbHBIA TOK, TEHEPUPYEMbIi Balllei Oarapeeii,
OyZIeT OorpaHMYeH TOKOM CaMOTrO MAaJeHBKOTO »JJeMEeHTa, a 0ojiee KpyITHbIe
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AJIEMEHTHI HE OoynyT paboTaTh B MOJIHYIO CUITY.
ConHeuyHblEe JJIEMEHTBHI, Ha KOTOPBIX 5 OCTAHOBWJI BBIOOP, HMMEIOT pazMmep
3x6a101iMa U CIIOCOOHBI TEHEPUPOBATH TOK MPUMEPHO 3 aMIiepa.

S nnaHUPYH COETUWHUTH MOCIEI0BATEIbHO 36 TaKMX SJEMEHTOB, YTOOBI
MOJTYYUTh HaNpsHKEHUE 4yTh Oouibiie 18 BobT. B pe3ynpTaTe A0MKHA MOTYyYHTHCS
Oarapes, ciocoOHasl BbIJIaBaTh MOIMHOCTH Iopsiaka 60 BaTT HA SPKOM COJIHIIC.
3BYYUT HE CWJIBHO BIEYATJISIIOLIE, HO BCE XK€ ATO Jyulle ueM Huuero. [Ipu uewm,
310 60BT KaXX bl eHb, KOT'J]a CBETUT COJIHIIC.

Ota sHeprusi OyAeT HMATH Ha 3apAJIKYy AaKKyMyJsITopa, KOTOpbId Oyjaer
UCIIOJIb30BAThCS ISl MUTAHUS CBETWJIBHUKOB M HEOOJIBIION ammaparypbl BCETro
HECKOJIBKO 4acOB MOCJI€ HACTYIUIEHHUs] TeEMHOTHI. [IpocTo korna s uay cnatb, MOU
HHEepreTUYecKrue MoTpedHocTH cBoadTca K Hyio. Kopoue, 60 BT 3T0 BmosHe
J0CTaTOYHO, OCOOEHHO YUYWTHIBasl, YTO Y MEHSI €CTh BETPOIr€HEpaTop, KOTOPBIH
TO€E IPOU3BOIUT DHEPIUI0, KOTJa IyeT BETEP.

[Tocie TOro Kak BBl KyIUTE CBOHM COJIHEUHBIC 3JIEMEHTHI CIPSYLTE MX B
0e301MmacHoe MeCTO, IJIe OHU HE Pa300bIOTCS, HE MOMaAyT ACTSIM JJIi UTP U He
OyIyT CBEICHBI Ballel cO0aKoOW 10 TeX TOp, MOKa Bbl HE OyAeTe TOTOBBI
ycTaHoBUTh ux B Bamry Cb. DieMmeHThl O4yeHb Xpymnkue. ['pyboe oOpamieHue
MPEBPATUT Balllki JIOPOTME COJHCYHBIC ODJIICMCHTHI B MAaJICHBKHC CHHCHBKHE
OJIeCTSIIME ¥ HU JUISl 9Y€TO HEIPUTOIHBIC OCKOJIOYKH.

Wtak, conHeuHas Oarapes 3TO MPOCTO HENIyOOKMH smuWK. S Hayan c
MOCTPOMKHU TaKOTO siluKa. S chaenan ero HErsyOOKHUM, YTOObI OOpTa HE 3aTEHSIIU
COJIHEUHBIC DJIEMEHTHI, KOT/Ia COJHIIE CBETUT moj yriioMm. Crnenan oH'u3 ¢daHepbi
tonmuHON 3/8 nmroiiMa ¢ OopTukamMu W3 peek ToimuHou 3/4 mioiima. bopruku
MpUKJIEEHbl U MPUBUMHYEHBI Ha MecTo. barapes Oyner conmepxkarh 36.9IE€MEHTOB
pazmepoM 3x6 mroitmMoB. S pemmmi pa3ieauTh UX Ha JBE IPyIIibl 1Mo A8 MIT.IpocTo
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I TOTrO, 4TOOBI MX OBLIO mpoine masth B Oyaymem. OTCiofa U IEHTpajabHas
IUTaHKA OCEPEIUHE ALIUKA.

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

Pa3zmepsl xe TyT s npuBOAy IS TEX JIOAECH, KOTOPbIE NMOCTOSHHO HOIOT,
9TOOBI S BKJIIOYMJI WX B CBOM JCKM3bL. S Bcerma moompsito  Hapos
AKCIIEPUMEHTUPOBATh U HM300peTaTh YTO-TO CBOE, HEXENIU CIENO CIeI0BaTh
MHCTPYKIIUSM, HAMMMCAHHBIM MHOM (WJIU KEM-TO enie). Bo3aMokHO, yBac MOJIyYUTCs
Jy4IIe.

Bun onHoit u3 nonoBuH Moeil Oyaymiei Oatapeu. B 310i1 nojoBune Oyner
pa3MeriieHa nepnas rpynma u3 18 sanmementoB. OOpaTuTe BHUMaHNE HA HEOO IHIINE
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oTBepcTHsi B OopTukax. OT1o OymeT HWxHAS dYacTh Oatapen (Ha (OTO Bepx
HaxXOJUTCA BHU3Y). DTO BEHTWIALMOHHBIE OTBEPCTHS, NpPEIHA3HAUCHHbIC IS
BBIDABHUBAHMS [JIaBJIEHUA BO3ayxa BHYTpU U cHapyxu Cb u cayxammue ans
yAAJIEHUS BIIary.

DTU OTBEPCTUS JOJKHBI OBITH TOJILKO BHM3Y OaTapeu, MHA4e JOXK]b U poca
MOTNaayT BHYTPh. Takue k€ BEHTHIAIIMOHHBIE OTBEPCTHUS JTOJKHBI OBIThH C/IENIaHbI 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 JAO0JKHBI CBOOOJHO TOMeEIIAThCsl MexAy OopTtukamu. He oOs3aTenbHO
MCIIOJB30BaTh UMEHHO TiepdopupoBanHbie aucThl JIBII, mpocTto y MeHs oka3aauch
takue mnona pykout. Iloiimer mr000N TOHKHUM, KECTKUM W HE MPOBOJAIIUA TOK
Marepua.
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UtoOpl 3amuTUTh OaTaperd OT TOTOAHBIX HEMPUATHOCTEH, JIUIEBYIO
CTOPOHY 3aKphIBAE€M OPICTEKIOM. JTH JBa KycKa OprcTekiia ObUIM BBIPE3aHbl,
9TOOBI 3aKPHIBATh BCIO 0aTapero MOTHOCTHIO. Y MEHS He ObLIO OJTHOTO TOCTATOYHO
OOJIBIIIOTO KYyCKa.

Creksio TOXXKe MOXXHO HCIOJb30BaTh, HO CTEKJIO Oberca. ['paa, kamMHH U
JETSIUNA Mycop MOTYT pa3OuTh CTEKJIO, a OT OprcTeKia mpocto oTckouaT. Kak
BUJUTE, HAaYMHAET BBIPUCOBBIBATHCS KApTHUHKA, KaK COJHE4Has OaTtapes 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 ITpou301io. B utore, s npocto
MPUKJICWJT OTJIOMAaBIIMKACS KyCOK U MPOCBEPIIUI HEJAIEKO HOBOE OTBEPCTHE.
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Iloce aToro, s OKpacwy BCE JEPEBSIHHBIE YacTH COJHEYHOH OaTapen
HECKOJIBKMMH CJIOSMH KpPAackH, 4TOOBI 3alllUTUTh MX OT BJIard W BO3JECUCTBUS
OKpYy»Karolen cpenpl. UK s MOKpacusl BHYTpU U cHapyku. [Ipu BeiOope Tumna
KpacKy U €€ LBEeTa ObLI MCIOJIb30BaH HAY4YHbIN NOAXoA. S B30oaTasl BCIO KpacKy
U3 OCTATKOB, UMEIOIIMXCS y MEHS B rapaxe, U BbIOpan Ty OaHKy, B KOTOPOWM
KpacKu XBaTUT, YTOOBI clieiaTh BCIO padoTy.

[Toanmoxxku TOXKE OBUIM OKpalleHbl B HECKOJBKO CJIOEB C OOEHUX CTOPOH.
VY6enurech, 4TO Bbl XOPOIIO BCE MPOKPACUIIH, HHAYE JIEPEBO MOKET TOKOPOOUTHCS
OT BJard. A 3TO MOXET MOBPEAUTb COJIHEYHBIE JJIEMEHTbI, KOTOpbIE OyayT
MPUKJICEHBI K MOJIOKKAM.

Tenepp, xorma y MmeHst ectb ocHoBa Jisi Cb, camoe BpeMsi MOJArOoTOBUTh
COJIHEYHBIE 3JIEMEHTHI.

Kak s roBopui panblile, yJaaJleHUE BOCKa C COJIHEYHBIX 3JIEMEHTOB — 3TO
HaCTOsIIIas TooBHas 607b. [locie HecKONMbKUX TPOO M OMIKMOOK s1 BCE-TaKU HaIllel
Heruioxou crnoco0. Ho s mo-npexkHeMy 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
OTZEJIUTh DJIEMEHTHI APYr OT Apyra. He maiite Boxe 3akumeTh, MHAYE MY3BIPbKU
napa OyJ1yT CUJIbHO OMTH 3JI€MEHTHI OJIMH O JIpyroil. Kumsimast Boga Tak:ke MOXKET
ObITh CIIMILIKOM TOpSiYei, B 3JIEMEHTaX MOTYT OBITb HApYIIEHbI 3IEKTPUYECKUE
KOHTAKTBI.

51 Taxke pEeKOMEHAYIO IOrPyXKaThb 3JEMEHTHI B XOJIOJHYIO BOJY, a IIOTOM
MEUIEHHO WX HarpeBarb, 4YTOObl HCKJIIOYUTh HEPABHOMEPHBIA  Harpes.
[InmacTUKOBBIE HIMIIBI M JONATKA MOMOTYT OTHAEIHTH JJIEMEHTBI, KOIZA BOCK
pacraert. [locTapaiiTech CUIBHO HE TSHYTh 3a METAJUIMYECKUE POBOJIHUKN —MOTYT
nopsatbcs. Sl OOHapyXWJ 3TO, KOrza IpoOOBall pa3feiiuTb CBOM DIJIEMEHTHI.
Xopo110, 4TO 51 KYIIWI UX C 3aI1aCcoM.

L

Tyt noka3zaHa (uHanIbHasE BEPCHUS «YCTAaHOBKHM» KOTOPYKO sI MCHOJIB30BAJI.
Mos nmozpyra crpocuiia, 4To 3TO sl TOTOBJIO. BooOpasure ee yAuBIE€HUE, Koraa s
otBeTn: «CoslHEUHBbIE 2IEMEHTBIY. 1lepBast «ropsyas BaHHa» sl pacTalljiBaHUs

IIxona quis 1eKTpUKa (3JIEKTPOTEXHUKA OT A 110 S) - 78
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/waxoff1.jpg
http://www.tesla.chisar.net/wp-content/uploads/2010/08/waxoff2.jpg

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

BOCKa HaxOJMTCS Ha 3aJHEM IUIaHe crnpasa. Ha mepenHem ruiane cneBa —ropsdas
MbUIbHAsi BOJA, a CIpaBa — YHUCTas ropsvas Bojaa. TemmepaTypsl BO BCEX
KaCTPIOJISIX HUYKE TEMIIEPATYPbl KUIICHUS BOJIBI.

CHauana B JajJbHEN KacTpIOJIE PACTAINIMBAEM BOCK, IEPEHOCUM 3JIEMEHTHI
M0 OJIHOMY B MBUIBHYIO BOAY, YTOOBI yJaduTh OCTaTKM BOCKA, IOCIE 4YEro
MpPOMBIBAEM B 4YHUCTOM Boj€.BhIKIagpiBaeM 3JIEMEHTHI JIsi MPOCYIIKM Ha
MOJIOTEHIlE. Bl MOXeTe MEHSTh MBUIbHYIO BOAY U BOJY JUIsl TPOMBIBKH TOYAIIE.
ToJibKO HE CIMBaTEe UCIOJIB30BAHHYIO BOJIy B KaHAIU3AIIUIO, T.K. BOCK 3aTBEpPIECET
Y 3aCOPUT CTOK.

DTOT mpoliecc YAl MPaKTHYECKH BECh BOCK C COJHEYHBIX AJIEMEHTOB.
Tonpko Ha HEKOTOPHIX OCTAIUCHh TOHKHUE IJIEHKH, HO 3TO HE MOMEIIAET Mailke U
pabore »siemeHTOB. IIpoMBIBKa pacTBOpUTENEM, BO3MOXKHO, YIQIUT OCTaTKU
BOCKa, HO 3TO MOXXET OBITh OIACHO U 3JI0BOHHO.

Heckonbko pa3ieieHHbIX U OYMIIEHHBIX COJIHEUHBIX 3JIEMEHTOB CyIIaTCA Ha
nonoreHne. llocne pasgeneHuss M yAaneHus 3allUTHOTO BOCKa M3-3a CBOEH
XPYNKOCTA OHU CTaJIM yAMBUTENIBHO CIOXHBIMH B OOpalieHUH U XpaHeHuu. 51
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 JIO TOTO, KaK BbI
CMOJKETE UX HCIOJIb30BaTh. [109TOMY MOCTpONTE CHauaga OCHOBY JyIsl OaTapeu. Y
MEHS K€ MPHUIILIO YK€ BPEMS YCTAHOBUTH UX.
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51 Hayan ¢ OT PUCOBKH CETKM Ha Ka)KJI0M OCHOBE, VISl YIIPOLIECHHS MpoLecca
YCTAaHOBKM KaXXJIOr0 3JeMeHTa. [I0TOM S BBUIOXKMI B3JEMEHTBI MO 3TOM CETKE
oOpaTHOM CTOPOHOM BBEPX, TAK MX MOXKHO CIasTh BMecTe. Bee 18 anemenToB st
KQKJI0OM TIOJIOBUHBI OaTtaper TOJDKHBI OBITh COEAMHEHBI MOCIEAOBATEIBHO,IIOCIIe
4ero o0€ TMOJIOBHHBI TAKXE JOJDKHBI OBITh COCJIMHEHBI TOCIEAOBATECIIBHO IS
MOJTy4YeHUs TpeOyeMOoro HampsiKEeHUs..

CmanBaTh JJIEMEHTBHI MEXAY COOOW TMOHAYally CIIO)KHO, HO S OBICTPO
npuioBuwics.  Haumnaiite  TOMRKO ¢ JOBYX  2JIEeMEHTOB.  Pa3mecture
COCMHUTENbHBIE TPOBOJHUKHN OJHOTO M3 HUX TaK, YTOOBI OHH TMEpeceKalld TOYKU
naiiku Ha oOpaTHOM cTopoHe pyroro. Taxxke HyKHO yOenuThes, HTO PACCTOAHME

o
MEXIY 2JIEMEHTAMU COOTBETCTBYET Pa3METKE. ,\VAV“ §
4
)
. Q" o
Sl wucnosb30Bal  MAJOMONIHBIM TMAsUIBHUK W MPYTKOBBIM U c
cepaneBuHOW u3 KaHudoim. Takxke mepen maikou s CMa3bIBa TOUYKH
) a8
MaiKi Ha 3JIEMEHTAaX NpPU IMOMOIIM CIENUAIbHOTO KapaHjaamia. 1T€ Ha

(2]
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o
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nasyibHUK! DJIEMEHThl TOHKHE U XPYNKUE, HAXKMETE CUIIbHO — ciomaete. S Obul
HEAaKKypaTeH Mapy pa3 — NPHILLIOCh BBIOPOCUTh HECKOJIBKO 3JIEMEHTOB.

[ToBTOPATH MalKy MPUILIOCH IO TEX IOP, MOKA HE MOJTYYHIACh ICTIOYKaA M3
6-Tr 35eMeHTOB. COeIMHUTEIBHBIC IITUHBI OT CJIOMAaHHBIX 3JICMEHTOB S IPHUIIASIT K
o0paTHOM CTOPOHE MOCIICTHETO JIEMEHTA IEMOYKU. TaKuX IEroYeK s caenall TPpH,
MOBTOPHB TPOIEAYPY €IIe IBaxabl. Bcero 18 ayieMeHTOB /it IEpBOM TOJIOBUHBI
OaTapem.

Tpu 1EnoYku 3JIEMEHTOB JOJDKHBI OBITh COEIMHEHBI IMOCIEI0BATEIbHO.
[TosToMy cpenHIO LEeno4Ky nmoBopauunBaeM Ha 180 rpamycoB MO OTHONIEHHIO K
aByM ApyruM. OpueHTalus LENOoYeK MONy4YWiIach MPaBUIbHOW (3JIEMEHTHI BCE
emie Jexkar oOpaTHOM CTOpPOHOWM BBepX Ha mojioxkke). Crepyrommid mar —
MIPUKJICUBAHUE JIEMEHTOB 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 wHenodku. [locie 3TOro mepeBopaymBaeM LETMOYKY JIMLEBOU
CTOPOHOM BBEPX M pPa3MELIaEM JJIEMEHTHl II0 Pa3METKE, KOTOPYK HAaHECIH
panbiie. JIErOHBKO MPUKMUTE HJIEMEHTH, HaJaBlIuBas IO ILEHTPY, YTOOBI
IPUKIEUTh HUX K ocHOBE. CJIOKHOCTM BO3HHMKAlOT B OCHOBHOM IIpH
NEepeBOpauMBaHUN THOKOM LEMOYKH »3JIeMEHTOB. Bropas mapa pyk TyT He
IIOBPEIUT.

He HanOCHTE CAMIIKOM MHOIO KJI€SI U HE NPUKICHBAUTE 3JIEMEHTHl HUTIE
KpOME LIEHTpa. DJIEMEHThl U MOJJI0KKA, Ha KOTOPOM OHM CMOHTUPOBAHBI, OyAyT
pacIIMpATHCS, CXKUMAThCA, THYTbCA U JAePOPMUPOBATHCA MNPU H3MEHEHHH
TEMIIEPATYPBl ¥ BIAXHOCTU. ECau BBl IPUKIIEUTE 3JIEMEHT MO BCEW IUIONIAAU, OH
co BpemeHeM ciomaercs. lIpukienBaHuMe TOJNBKO B LIEHTPE JAET JJIEMEHTaM
BO3MOKHOCTb CBOOOJHO 1€(OPMHUPOBATHCA OTAEIBHO OT OCHOBBL. DJIEMEHTHI U
OCHOBA MOTYT JIe()OpMUPOBATHCS O-PA3HOMY U DJIEMEHTBI HE CIIOMAIOTCSL.

Bot nonHocThi0 coOpaHHas mojioBUHA Oatapeu. S MCHONIB30Bal MEIHYIO
OTUTETKY OT KaOeJIs JIJIsl COSTMHEHUS TIEPBOM U BTOPOH IIEMTOYKH 3JIEMECHTOB.

IIxona quis 1eKTpUKa (3JIEKTPOTEXHUKA OT A 110 S) - 82
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/halfdone.jpg

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

MOo’KHO MCHONB30BaTh CHEUHUAIBHBIE IMHBI UM J1a)Ke OObIYHBIE MPOBOAA.
[Ipocto y MeHa mnoa pykoil Obula MenHas oruieTka oT kabens. Takoe xe
COCJIMHEHHE JIeJJaeM ¢ OOpaTHOM CTOPOHBI MEXKIY BTOPOM M TpeThel LEeTMOYKON
aneMeHToB. Kamnel repMeTrka s IpUKpenui IpoBoJ K OCHOBAHUIO, YTOObI OH HE
«TYJISUD» U HE THYJICS.

TecT mepBoif MOJIOBUHBI COMHEYHOW OaTapen Ha conHie. [lpu cmabom
COJIHIIC B JBIMKE 9Ta mojoBuHa reHepupyet 9,31B. Ypa! PabGoraer! Tenepsr mHe
HY’KHO CJIeaTh elle OJHY TaKylo >ke MOJIOBUHY 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 ucrnoiib3oBasl 4 HEOOMBIINX
1rypymna Jjsi KperjeHUs OCHOBBI C JIEMEHTAMH BHYTpHU OaTapeu.

. A
.L* o

[TpoBoxa ansi coenvHEHUs MOJIOBUH OarapeW s MPOIyCTHI Yepe3 OJHO W3
BEHTWJISIIUOHHBIX OTBEPCTUH B LIEHTpaibHOM OopTuke. TyT TOoXe mMapa Kamenib
repMETHKA TTOMOXKET 3aKPEeNUTh MPOBOJ Ha OJTHOM MECTE U MPEIOTBPATUThH €ro
OonTaHue BHyTpH OaTapew.
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Kaxnas comneynas Oarapess B CHCTeME JOJDKHA OBITh CHa0XeHa
OJIOKMPYIOIITUM  JTHOJIOM,COSAMHEHHBIM TIOCJIeIOBAaTeNIbHO ¢ Oarapeei. Jlmon
HYKEH ISl PEIOTBpAIeHUs pa3psiaa akKyMyJISTOPOB depe3 OaTapero HOYbIO U B
MaCMyPHYIO TIOTO]Ty.

S ucnonb3zoBan auox Illorrku Ha 3,3A. Huoxasl LlloTTkn mMerOT ropasno
OoJjiee HU3KOE TMAJICHUE HAIpPsDKEHUs, 4YeM OObIuHbIe JUOJbl. COOTBETCTBEHHO,
OyIyT MEHbIIE NMOTepW MOUIHOCTH Ha auone. S kynuwin Habop u3 25 AMO0II0B
Mapku31DQO03 Ha eBay Bcero 3a mapy OakcoB. Y MeHS OCTaHETCs €Ile MHOTO
nno1oB it Moux Oyaymux Chb.

CHavana s miIaHUPOBaJ MPUCOEAUHUTH TUON CHapyku Oatapeu. Ho mocie
TOTO KaK MOCMOTPEJ TEXHHUECKHUE XapaKTEPUCTUKH JHOJIOB, PEIINI TIOMECTHTh MX
BHYTpH Oarapen. Y 3TUX JMOJOB TMaJCHUEC HANPSHKCHHUS YMEHBIIACTCS CPOCTOM
TeMIiepaTypbl. BHyTpu Moel 6atapen Oyjaer BBICOKas TeMreparypa, AHOJ OyaeT
pabotath Oosiee addexkTuBHO. lcmons3yem elie HEMHOTO CHJIMKOHOBOIO
repMeTHKa YTOOBI 3aKPEMUTh U0/,
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S npocBepaunl OTBEpPCTHE B AHMILE OaTapen OJMKe K BEpXY, YTOObI BBIBECTH
npoBoAa HapyxXKy. IIpoBoma 3aBs3aHbl Ha Yy3ed, 4YTOOBI MPEIOTBPATUTHh HX
BBITSTHBAaHWE M3 OaTaped, M 3aKpeIuieHbl BCE TEM JK€ TIE€PMETUKOM.
BaxxHO gaTh repMeTUKY BBICOXHYTh J0 TOTO, KaK Mbl OyJIeM KpENHUTh OPI'CTEKIIO Ha
Mecto. CoBerylo, omnupasch Ha HOpeaplayuuil omnbiT. McmapeHus M3 CHIMKOHA
MOTYT 00pa30BaTh IJIEHKY 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 BpIxomHOUW mpoBOA s NPUKPYTWI JIBYX KOHTAaKTHBIM pa3beM. Po3eTka
ATOTO0 pazbeMa OyJleT MPUCOEAMHEHA K KOHTPOJUIEPY 3apsla aKKyMyJsITOPOB,
KOTOPBIH ST UCTIOJIB3YIO JIJISi CBOETO BETporeneparopa. Takum oGpa3om, cOoJIHeUHas
Oarapes CMOXET padoTaTh C HUM MapajuIeNIbHO.
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Bor kak BeIsiMT 3akoHYeHHas CbB ¢ NpPUKPYYEHHBIM 3KpaHOM U3
oprcrekia.OpreTekiio Mmoka enie He repMeTU3upoBaHo. S cHavana He IPOU3BOINI
repMeTu3anuio CThikoB. I[IpoBen cHawyama Hebonbmoe TtectupoBanue. Ilo
pe3ylibTaTaM TECTOB MHE MOTpeOOoBaliCA JOCTYIN K BHYTPEHHOCTSIM OaTapeu, TaM
oOHapyxuack npoodiema.

Y MeHs Ha OJHOM M3 3JEMEHTOB OTOIIEN KOHTakT. MoXeT ObITh, 3TO
MIPOU3OIILJIO M3-3a TMepenaga TeMIEpaTyp WIK U3-32 HEaKKypaTHOTO OOpalleHus ¢
Oarapeeii. Kto 3naer? S pa3obOpan Oartapero ¥ 3aMEHWJI 3TOT IMOBPEKICHHBIN
anemeHT. C Tex mop mpobiieMm He Obu10. B Oymymiem, BO3MOXKHO, s TEPMETH3IUPYIO
CTBIKH TI0J] OPTCTEKJIOM TPH TMOMOIIM T€PMETHKA WM 3aKPOI0 MX AIFOMHUHUEBON
PaMKOM.

ey

Bor pe3ynbraThl TEeCTMpOBaHUS HANpPSKEHHUs 3aKOHYCHHOW OaTapen Ha
ApKOM 3MMHEM coiiHlue. BonsTmeTp mokaseiBaer 18,88B 0e3” Harpysku. 1o B
TOYHOCTH KaK 51 ¥ paCCUUTHIBAIL.
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A BOT TECT MO TOKY B T€X k€ YCIOBUAX (SIPKOE 3UMHEE COJIHLIE). AMIIEPMETP
nokasbiBaeT 3,05A — TOK KOpPOTKOTO 3aMbIKaHHS. DTO Kak pa3 HENAIEKO OT
pacueTHoro Toka snemeHToB. CoyiHeuHasi 6aTapes mpekpacHo padoTaet!

Conneuynas Garapest B pabore. Sl mepememiaio ee mapy pas3 B J€Hb s
COXpaHEHMs] OPHEHTAIMU Ha COJIHIIE, HO 3TO HE Takas YK W OOJbIIast CI0XKHOCTb.
Bo3MmokHO, Korma-HUOYAb S MOCTPOI0 ABTOMATHUYECKYHO) CHUCTEMY CJICIKEHHS 3a
COJTHIIEM.

Nrak, ckonbKo ke Bce 3TO cTomsio? Sl COXpaHUIT BCE YEKHU OT BCEX CBOUX
MOKYIOK JUIsi 3TOro mnpoekta. Hy W KOHEYHO MHOroe yke ObUIo) Y MCHS B
Mactepckoil. Besikue Kycku JepeBa, MpoBOJia U MPOYHE IMOJIE3HbIE BElU (KTO=TO
CKQXXET, MyCOp) BaJIAIOTCA TaKXe y MeHs BOKpyr mactepckoid. Kopoue, MHOro
4ero yke 0pu10 moj pykoi. [ToaToMy Barmm moic4eTsl MOTYT OTJINYAThHCA.
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Komnuekryromue
CoJIHEYHBIE JIEMEHTHI
Hepeso

Oprcrexio

lypymst

CHIMKOHOBBIN T€PMETHUK
IIpoBona

Jnon

JIByXKOHTaKTHBIN pa3beM

Kpacka

Ipoucxoxaenue

eBay

CrpoutenbHbIi Mara3uH
Co cBankmu

N3 3anacoB
CrpoutenbHbI Mara3uH
N3 3amacos

eBay

Newark Electronics

N3 3amacos

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 crommoctH cepuiiHon Cb

TaKOM € MOIIHOCTU. U 3TO 0ueHb npocTo! Y MEHs 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 MOIUIK Ha MOCTPOEHUE COJTHEYHOM OaTtapeu.

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

Bce npenpiaymme Homepa
O€CIIaTHOTO JIEKTPOHHOTO KypHaJa «Sl 3JIeKTPUK!»:

ApXMB BceX HOMEPOB KYPHAJIA

HIkoua niist 3jieKTpuKa (3JeKTPOTeXHUKA OT A 10 )=
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