MHUHOBPHAYKHU POCCUH

denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
00pa3oBaTeIbHOE YUPEIKIACHHE BBICIIET0 00pa30BaHMs

«}Oro-3anagHplii rOCy1apCTBEHHBIM YHUBEPCUTET
(FO317)

Kadenpa siaekTpodHepreTUKH U DIEKTPOTEXHUKHU

AJIEKTPUYECKOE OCBEINEHUE

Mertoauueckue ykazaHusl K TPaKTUYECKUM 3aHSATHUIM ISl CTYJEHTOB
HanpasiieHus: noAroToBku 13.03.02 «DyeKTposHEPreTUKa 1 SIEKTPOTEX-
HUKa

Kypck 2025



VJIK 621.31

CocraButenu: O.M. Jlapun

Peuen3zenr:
Kanaunat TeXHUUeCKUX HayK, JOIEHT Kadeaphl « IJIEKTPOIHEPreTHKA U
3JIEKTPOTEeXHUKA» M. B. Bopnauesa

DJIeKTPUYECKOe OCBelIeHne: METOAMYECKUE YKa3aHus K MpakTH4e-
CKMM 3aHSTHSM JJIsl CTYJIEHTOB HampasieHUs noarotoBku 13.03.02
«INEeKTPOIHEPreTuKa U 3IeKTpoTexHuka» / KOro-3am. roc. yH-T; COCT.:
O.M. Jlapun - Kypck, 2025. — 26 c.: uin. 7, Tadn. 1. — bubnuorp.: c. 23.

CopnepkaT METOOUYECKUE YKa3aHUs JJI1 NPAKTUYECKUX 3aHATHHU [0 JUCLHILINHE
«OJEKTPUYECKOE OCBELIEHUE.

MeTtoauueckue ykazaHus COOTBETCTBYIOT TPEOOBaHMSIM MIPOrPaMMBbl, 1Jis HalpaBs-
neHus noaArotoBku 13.03.02 DnekTpo3HEPreTrKa U 31E€KTPOTEXHUKA
[Ipenna3zHayeHsl 1151 CTYJEHTOB HampasieHus noarotoBku 13.03.02 Bcex (opm
oOy4eHus.

TekcT nmeyaraeTcss B aBTOPCKOM peNaKInU

[Toamucano B meyathb . ®opmar 60x84 1/16.
Yenneu.t. 1,51 . Yu—u3n. 1,37 . Tupax 100 sk3. 3aka3 . becruiaTtHo.
FOro-3anagHblil rOCyJapCTBEHHBI YHUBEPCUTET.

305040, r.Kypck, yn.50 ner Oxtsa0ps, 94



BBEJAEHUE

InekmpudecKkumM UCMOYHUKOM C8ema Ha3bIBAIOT YCTPOMCTBO, MpeaHa3Ha-
YEHHOE JUIsl TpeoOpa3oBaHus MOCTYMAIOMIEH U3 CETH JJIEKTPUYECKOW SHEPruu B
CBETOBOE M3IyYECHUE, BHI3BIBAIOIIECE 3PUTEIBHOE OLIYIICHUE MPHU IMOMAJaHUHU Ha
ceTyaTKy ra3a. CBETOBOE U3IIyYEHNE UMEET JJIMHBI BOJH B npeaenax 380-780 HM.

JIs cucTteM 3JIEKTPUYECKOTO OCBEIIEHUSI TPOU3BOICTBEHHBIX IOMEIICHUN 1
TEPPUTOPUN MPEATPUATAN TPUMEHSIOTCS NEKTPUUECKUE HCTOUYHUKHU CBETA, KOTO-
pBI€ JIETATCS Ha ABE OOJBIITNE TPYIIBI IO CIIOCO0Y TeHEPUPOBAHKS UMU CBETOBOTO
U3ITyYCHUS:

— ra30pa3psIHbIC JaMIIbl HU3KOT'O U BBICOKOTO JAaBJICHUS;

- JTaMI1bl HAKAJIMBAHMSI.

B cucremax 35€KTpUYECKOrO0 OCBELIECHUS] MTPOU3BOJICTBEHHBIX MOMENICHUN
MPEANnOYTEeHUE JOJKHO OTIABATHCS Ta30pa3psiAHBIM JlaMIlaM, Kak Oosiee IKOHO-
MHUYHBIM HMCTOYHHUKAM cBeTa. Vcronb30BaHUE JIaMN HAKAJIMBAHUS JIOMYCKAaeTCs
TOJBKO B ClIyda€ HEBO3MOKHOCTU WJIM K€ IKOHOMHUUYECKOUW HElesIecCo00pa3HOCTH
MPUMEHEHUS Ta30pa3psIHBIX JIaMII.

OCHOBHBIEC XapaKTEPUCTUKU JIAMIT:

— HOMMHAaJIbHOE HanpsbkeHue nurarouie cetu U, B;

— HOMHUHaIbHas MoHOCTE W, BT;

— CBETOBOM MOTOK D, 1IM;

— CBETOBAs oTJa4ya (OTHOIIEHHWE CBETOBOTO MOTOKA JaMIIbl K €€ MOIIIHOCTH)
d/W, mvm/Br;

- CPOK CITyKOBI t, u;

- CIaJ] CBETOBOIO MOTOKA Yepe3 ONMPEAECICHHOE BPEMS IKCILTYaTalliH.



IMPAKTUYECKOE 3AHSATHE Ne 1

3JICKTpI/IquKI/Ie JaMIibl HAKAJIUBAHUA, I'a30pa3pAAHbIC JaMIIbI HU3KOI'0 JaB-
JICHUSA

Jlamnwt nakanueanus (JIH)

[HerictBue JIH ocHOBaHO HA M3JIy4EHNUN PACKAJIECHHONW HUTH HAKaJla U3 TYrO-
IJIaBKOTo MeTana (Boib(pama) BUAUMOTO cBeTa. B HacTosmee BpemMs BBITyCKaeT-
cst MHOro TUNOB JIH, oT/iMyYaronuxcss HOMUHAJIBHBIM HANPSKEHUEM, MOIIHOCTHIO
U POJIOM TOKa, HO OHU OOBEIMHEHBbI €UHBIM MPUHIIUIIOM IMOJIYYEHUSI BUIAUMOTO
U3ITydeHUs! (HarpeB AJIEKTPUUYECKUM TOKOM BOJIb(PAMOBOM HUTH JI0 TEMIIEPATYPhI
2200-2800°C) 1 cXOJACTBOM MPUMEHSIEMBIX BO BCEX KOHCTPYKIIMAX OCHOBHBIX CO-
CTaBIISIFOIIUX 3JIEMEHTOB.

OHU UMEIOT MIMPOKOE PacHpOCTpaHEHUE (HO TJIaBHBIM 00pa3oM IJig OCBe-
IICHUS KUJIBIX MIOMEIIeHUH ), OJ1larogapsi CBOMM  CJEAYIOIIUM JOCTOMHCTBAM:

— OTHOCUTEIBHO HU3Kasl CTOUMOCTb;

— IIPOCTOTA B U3TOTOBJICHUMU;

— yI0OCTBO M HAJIEKHOCTh B OKCIUTyaTalluu (HEe TPeOYIOT BKIIOYEHUS B CETh
JIOTIOJIHUTENIBHBIX MMYCKOBBIX YCTPOWCTB, UMEIOT HE3HAUUTENIbHBIA NIEPUOJ PA3ro-
paHus, KOMIIAKTHBI, MPAKTUYECKH HE 3aBUCSIT OT YCJIOBUH OKpYKaloleh Cpelibl,
CBETOBOM MOTOK K KOHITY CPOKa CITY>KObl CHUYKAETCSl HE3HAUUTEIIBHO).

Onnako JIH umeroT u cyniecTBEHHbIE HEJOCTATKU:

— HHM3Kas cBeroBas otrnaada (7...20 1m/BT), a, caemoBaTeabHO, HEIKOHOMM Y-
HOCTh DKCIUTyaTalluu;

— HEOOJIBIION CPOK CITYkObI (10 2,5 ThIC. YaCOB.);

— HeOJIarompuATHBIN CHEKTPAIbHBIA COCTaB U3NMydeHus (mpeolsagaHue
JKEITOW M KpacHOM 4YacTel CIEeKTpa MpHU HEIOCTAaTKe B CUHEW W (UOJIETOBOM €ro
YaCTAX [0 CPABHEHUIO C €CTECTBEHHBIM CBETOM);

— HEepalMoOHaJIbHOE pPaCHpeeiCHUE CBETOBOrO MOTOKA JJisi OOJIBIIIMHCTBA
JIaMII, 4YTO TpeOyeT MPUMEHEHUSI OCBETUTEIIBHOW apMaTyphl (CBETUIILHUKOB).

T'anozennvie namnot nakanueanus (I 71H)

Onu umeroT no cpaBHeHUIO ¢ 00buHBIMU JIH Gosee BbICOKHUI CPOK CITykOBbI,
3HAYUTENIbHO MEHBLINE pa3Mepbl, 0oJjiee BHICOKHE TEPMOCTOMKOCTh U MEXaHU4e-
CKYIO MPOYHOCTb, OJaroapsi MpUMEHEHHUIO0 KBapLIEBOW KOJIObI, @ TAK)KE MOBBILIEH-
HYyI0 cBeTooTaauy. Mcrounnkom onrtudeckoro usinydeHus B I'JIH sBisercs paso-
IPEThIN 3JIEKTPUYECKUM TOKOM IO TEMIIepaTypbl CBEYEHHUS MPOBOIHUK, HAXO -
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mMiics B cpee, o0ecreunBarolieil raJloreHHbll Uk (oOpa3oBaHHe Ha CTEHKE
KOJIOBI JIETYYHX COEIMHEHUH TaJIoT€HUI0B BOJIb(ppaMa, KOTOpPBIE MCHAPSIOTCA CO
CTEHKH, PA3JIaraloTCsi Ha PACKaJCHHOW CIHUpalId M BO3BpALIAlOT MCHApUBILUECS
aTOMBI BOJIb(hpama).

['JIH oGecneunBaioT cBeTOBYyI0 OoTAady oT 25-30 nM/BT u umeroT 3Ha4u-
TENbHO OoJiee JONTUN MO CPaBHEHHIO C OOBIYHBIMH JaMIIAMHU HAKAJIWBAHUS CPOK
ciy0sb1 (3000 - 5000 yacoB). DTu JaMMbl UMEIOT CILUIONTHOM CIEKTP, B OCHOBHOM
B BUIMMOM U MH(PPAKpaCHOM 00JacCTU CHEKTPa, U BHICOKOE MOCTOSIHCTBO CBETOBO-
ro MOTOKa Ha MPOTSHKEHUM BCETO CPOKA JKCIUTyaTallMM, OOecreurBasl K KOHILY
cpoka ciyxk0b1 85-95% o1 ero HauanbHOrO 3HaueHUs. [Ipu SKCIUTyaTalMU BKIIO-
YaIOTCS B CETh MUTAHUS HAIIPSDKEHUEM OT HECKOJIBKHMX BOJIBT, 10 380 B 0e3 kakux
1100 TOTOTHUTENBHBIX YCTPOUCTB.

JTiomunecyenmmnuie namnoi

JIUI — razopa3psigHble JIaMIIbl  HU3KOTO  JIaBJICHUS, BBIIIOJHEHHBIEC B BUJIC
3aMmastHHOM C JIByX CTOPOH CTEKIISIHHYIO TPYOKy, Ha BHYTPEHHIOIO MOBEPXHOCTh
KOTOpPOU HaHECEeH CIoil IoMHUHO(Opa — BEIIECTBA, CBETAIIETOCS MO/ ACHCTBUEM
yIbTPa(HOTIETOBBIX JTyUEH.

B Topiiel 1ammibl BrasiHbel J1Ba d7eKTpoaa. Bo3myx u3 naMiibl yjaajieH, U BMe-
CTO HEro BBEACHBI HEOOJIBIIOE KOJIUYECTBO aproHa W Karisg pTyTH, KOTopasi MpHu
paboTe JlaMIbl MIpeBpalaeTcsi B nap (aproH oOserdaer Co3/aHue JIEKTPUIECKOTO
paspsina). JlaBnenue BHyTpu Jamibl coctaBisieT 400 Ila.

[TpunoxxeHHOE K AIEKTPOAaM JIAMIIbl IEPEMEHHOE CETEBOE HANPSHKEHUE BBbI-
3bIBAET DJICKTPUUECKUN pa3ps] BHYTPHU JaMIIbl MEXKAY 3JIEKTPOJAAMHU JIFOMUHEC-
LEHTHOW JaMIIbl M MPOXOKJIECHUE TOKA B Mapax PTYTU U aproHa, HAMOJHSIOIINUX
JaMIty. DJEKTPOJ, C KOTOPOro B TEKYIIMII MOMEHT OCYILIECTBIISIETCS BbIIEICHUE
AJIEKTPOHOB, HA3BIBACTCSl KATOJAOM. DMHCCHUs (BBIJEICHUE) DJIEKTPOHOB B JIFOMHU-
HECLICHTHOM JlaMIleé MPOUCXOJUT MpPH HarpeBe KaTojJa IO JOCTATOYHO BBICOKOM
TeMIepaTyphl U OITOMY Ha3bIBAETCSI TEPMOIJIEKTPOHHOM.

JIJI mpuMEeHSIOTCS 1711 OCBEIIEHHUSI BHYTPEHHUX OTAIJIMBA€MBbIX ITOMEICHUN
U SIBIISIIOTCS O0Jiee MPeOUTUTEIbHBIMY, YEM JIaMIThl HaKaJIMBaHUSI.



INPAKTHYECKOE 3AHATHE Ne 2

Fasopa?.pﬂzmble JIaMIIbI BBICOKOI'O JaBJI€HHHA, CHCTEMBI OCBEIIIC-
HHUHA C UCIIOJIBb30BaHUMEM CBE€TOBOAOB U CBCTOAMOAHBIX JIaMII

/yzo06aa pmymnuas nomunecuyenmuan aamna JIPJ1

JPJI - ra3zopaspsaHas jgamna BeICOKOTO AaBieHUs. B pryrHbix mammnax JIPJI
WCIIOJIB3YETCS Ta30BbIM pa3psAl B mapax pTYTH IPHU JABICHUSX, HAMHOTO IMPEBHI-
mraromux armocdeproe. Takue gaMmbl MPEACTaBISAIOT COOOM TOJICTOCTEHHYIO
KBaplLEBYIO TPyOKy (ropeiky) ¢ AByMsl WM 0oJiee 3JIEKTpOAaMu, BMOHTHPOBAH-
HYI0 BO BHEUIHIOIO KOJIOY M3 TEPMOCTOMKOIO CTEKJIAa, CTEHKH KOTOPOW HM3HYTpHU
MOKPBITHI JIIOMUHODOPOM.

BHyTpu ropenku HaxoAsTCsA JO3UPOBAHHAS KameslbKa PTYTH W a3 aproH; B
TOPIIBI €€ BMAasiHbI BOJIB(PAMOBBIE JIEKTPOABI. AProH 00JierdyaeT 3aXKUraHue pas-
psia B XOJIOAHOU TPyOKe, U TIOCIIe 3aKUTaHUs pa3psijia HAYMHACTCS MPOLIecC UcTa-
pEeHUsl pTYTH, KOTOpas MEPEXOUT B MapooOpa3HOe COCTOSHUE, MOCIIE 3TOr0 ycTa-
HABJIMBAETCS IyTOBOM pa3psia MEXy paObOuYUMHU 3JIEKTPOIAMH.

CymiectBeHHbIM HenoctaTkoM jamn JIPJI sBisercs npeoOnananue B CIIEK-
TpE CHHE-3€JICHOM YaCTH, YTO MCKJIOYAET UX MPUMEHEHHE, KOr/a 00beKTaMu pas-
JUYEHUS SIBJSFOTCS JIMIA JIFOJEH MU OKpaIIEHHbIE TOBEPXHOCTH.

[IpenmymectBo mamn JIPJI mepen JIJI 3akirouaeTcss B HE3aBUCUMOCTH KX
paboThI OT TeMmepaTypbl OKpyKaromieil cpenbl. [1oaToMy oHM TIPUMEHSIOTCS ISt
OCBEILCHUS TEPPUTOPUN TTPEANPUITUNA, HACEIICHHBIX ITYHKTOB, & TAKXKE MPOU3BOI-
CTBEHHBIX MTOMEILEHUIN OOIBIIION BBICOTHI.

Memannozanozennasn namna (MI'JI)

MerannoranorenHas gamna tuna JAPU (myroBas pTyTHas ¢ M3Iy4arOlUMHU
no0aBKaMu) MO CBOEHM KOHCTpyKIuu aHamornyHa jamme J[PJI. [lpuniunuansHOe
pasznuye 3aKII0YaeTcsl B TOM, UTO BHYTPh pa3psaaHbix ko6 MI'JI kpome pryTu u
aproHa (Wjau JApPYyroro MHEPTHOIO ra3a) JONOJHHUTEIBHO BBOJST OIPENEIICHHBIE
AJIIEMEHTBI, OOBIYHO METAJUIbl, HO HE B YHCTOM BHJE, a B (JOpME XUMUUYECKUX CO-
eauHeHn. B pe3ynbTaTe 3TOro ynaercss B IIMPOKUX MPENENIax U3MEHSTh CIIEKTP
W3JIy4EHUs pas3psaa.

MI'JI umeror mapkupoBky JIPU - nyrosas pryTHas ¢ u3ay4aronumu 100aB-
kamu. [lanee cneayioT OykBbl, 0003HAUAIONINE KOHCTPYKTUBHBIE OCOOCHHOCTH: 3 -
3epkasibHast, 111 - mapoBas u T.11., udpel 0003HAYAIOT MOIITHOCTH B BaTTaX, 3aTEM

yepe3 aeduc cieayer HoMep pa3paboTKH.
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Bremne mammna JIPU otnmuaercs ot smamnel [PJI orcyrcTtBHeM mroMuHO-
dbopHOro MOKpHITUS KOJOBL. Jlammbl JIPW w3nmydaroT npakTUYECKH CIUIONTHOMN
CHEKTP, MPUOIMKAIOIINIICS K ecTeCTBeHHOMY (npeumytiectBo nepen APJI), kpome
TOTO OHU UMEIOT 0oJiee BBICOKYIO CBETOOTAauy. HemoctaTkom Jiami 3TOro Tura
ABJISIETCA 3HAYUTENBHBIA pa30pOC MO LBETHOCTU MEXKY OTACIbHBIMU JIAMIIAMH B
3aBUCHMOCTH OT IIOJIOXKEHHsI TOpeHMs. Bpems pasropanus nami 2-5 MUH. Bpems
MTOBTOPHOT'O 3a)KWUTaHHS OIMPEIEIIETCS CKOPOCThIO €€ OCTHIBAHUS U B 3aBUCHUMO-
CTH OT MOIIHOCTH JIaMIIbl, €€ KOHCTPYKIUH M CXEMBI BKIFOUEHHUSI MEHSETCS OT 3
1o 20 MuH.

Hampueegvie namnut 6vicokozo oaenenusn (H/IB/])

B pesynbpTaTe Bechbma OOJBINON pabOThl OB CO3/IaHBI HATPUEBBIC JIAMITHI
co ceeToBbIMU OTAa4aMu OT 90 1o 130 1m/BT Ha cpoku ciyx0b1 10-20 ThIC.4.

JlaHHBIE JTaMIIBI COJEPKAT CMECH MMAPOB HATPUS, PTYTH IPU BBICOKOM JaB-
JICHUU W 32)KUTAIOIINI ra3 — KceHOH. HaTpuii sBisieTcss OCHOBHBIM paboyuM Bellle-
CTBOM, PTYTh BBOJIUTCS JJISl IOBBILICHHS TEMIEPATYPhI pa3psia, KCEHOH MOBBIIIA-
eT cBeToBy10 oTAauy. HJIB/[ uMeeT HUIMHAPUYECKYIO pa3psiHy0 TpyOKY, CMOH-
TUPOBAaHHYIO B BaKyyMHPOBAHHOW BHEIIIHEW KOJIOE, KOTOpas U3roTaBIMBACTCS U3
CTEKJIa BOJIb(PAMOBOM IPYIIIbI HJIA KBapIIa.

JlamMIibl, Kak IpaBUIIO, HE UMEIOT 3AKUTAIOLINX JJIEKTPOIOB, U JUIS UX 3aKH1-
raHusi HEOOXOAUM UMITYJIbC HampsikeHus ot 2 10 4 kB. Pazpaboranbl Takxke Jam-
IIbI, KOTOPBIE 3aKUTAI0TCSI HEMMOCPEACTBEHHO OT cetn 220 B, HO UX cBeToBas OTAa-
ya Ha 20-25% Huxe 0OBIYHOM.

Cucmembwl oceewyeHus ¢ UCNOIb30BAHUEM CEEMOB0006

Cucrembl OCBEILEHUS C HCMOJIb30BAaHWEM CBETOBOJOB SBJISIOTCS HOBBIM
HaIpaBJICHUEM B CO3JJaHUU DKOHOMHUYHBIX, HAJICKHBIX U YIOOHBIX B dKCILTyaTaI[uu
CHUCTEM OCBEIIICHUSI.

CBeToBOABI TIpeAHA3HAYEHBI JIJIsl TIepejayl CBETOBOIO MOTOKA OT AJIEKTPHU-
YECKOTO MCTOYHHMKA CBETa K OCBemaeMoMy o0bekTy. VX mpeumyinecTBo mepen
TPAJAUIIMOHHBIM TOCTPOCHUEM CHCTEM DJICKTPUYECKOTO OCBEIICHHUSI COCTOUT B
CJIEAYIOIIEM:

- BO3MOYKHOCTh CO3/IaHMSI TIOJTHOCTBIO B3PBIBO-, MIOYKAPO- U JEKTpode3omac-
HBIX OCBETUTEIBHBIX YCTAHOBOK;

- obecrieyeHUEe BBICOKOW PABHOMEPHOCTH PACHPEACIICHUS OCBEIICHHOCTH
MIPU OTCYTCTBUU CJIETIAIIETO ACHCTBUS;

- PE3KO€ CHUIKEHHME YHCIIa MCIOJb3yeMbIX MCTOYHUKOB CBETA U, BMECTE C
ATHUM, 3aTpaT Ha MOHTAX M SKCIUTYaTallli0 OCBETUTEIHHBIX YCTAaHOBOK;

- 3HAYUTEILHOE COKPAIIEHUE MUTAIOMINX AICKTPUUSCKUX CETCH;
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- SJHEprocOepexeHre B OCBETUTENBHBIX YCTAHOBKAX 3a CUET UCIOIb30BAaHUS
MOIHBIX U DKOHOMUYHBIX UICTOYHUKOB CBETA.

B nHacrosmee BpeMs UCIIOIB3YIOTCA JBa OCHOBHBIX THUIIA IOJIBIX IPOTSIKEH-
HBIX CBETOBOJOB: 3€pKaJbHBIC IIICJIEBbIE CBETOBOJbI HA OCHOBE HCIIOIb30BAHUSA
METaJUIMYECKOr0 OTPAXKEHUS OT OOJbIIEH YaCTH BHYTPEHHEN MOBEPXHOCTU CBETO-
BoJa (UMIMHAPUYECKHE U TUIOCKHE KIIMHOBUJIHBIE CBETOBOJIbI) U MPU3MATHUYECKUE
CBETOBO/Ibl, OCHOBAHHbIC Ha UCMOJIb30BaHUU 3P (EeKTa MOTHOTO BHYTPEHHETO OT-
pa)XEHUs B IPU3MaX, ITOKPHIBAIOIIUX BCIO X HAPYKHYIO IOBEPXHOCTD.

Ceemoouoowvt u ceemoouoonvle 1amnol

B nocnegnue roasl IpOUCXOIUT CTPEMUTENBHOE COBEPIICHCTBOBAHUE CBE-
TOJAMOJOB — MOJYIPOBOJHUKOBBIX UCTOYHUKOB CBETA, KOTOPHIE C BBICOKOM BEpO-
ATHOCTBIO B OJmpKaiiiiem OyaylieM npeoopas3siT MUpP HCKYCCTBEHHOTO OCBELIEHUSI.
CBeToano/Ibl, WIH CBETOM3IYYAIOIIUE JUObI MIMPOKO MPUMEHSIOTCS KaK MUHUA-
TIOPHBIE MHAUKATOPHI (OOBIYHO KPACHOI'O WJIM 3€JIEHOTO LIBETA) B PA3JIMYHBIX OT-
pacisaxX TEXHUKH.

ITo cBOE KOHCTPYKIIMU CBETOAUO — ATO MOJIYIPOBOJHUKOBBIN MO, OCHO-
BaHHBIM Ha p-N — Mepexoje, MPEACTaBISAIONEM COCINHEHHBIE BMECTE JIBa KyCKa
MOJIYIPOBOJHUKA C Pa3HbIMU THUIAMHU MPOBOJAUMOCTH. (OJHUH C M30BITKOM 3JIEK-
TPOHOB — «N-THUI», BTOPOU € U30BITKOM JILIPOK — «p-TUI»). Ecu k p-n — nepexony
MPUCOEIMHUTD TUIFOCOM JJIEKTPUYECKOW LIENH K P-4acTH, TO Yepe3 HEro MmoTeyer
TOK, ¥ TIPH 3TOM NPU PEKOMOUHALIMH ANEKTPUUECKUX 3apSAI0B MOXKET BBIIETATHCS
U3JTy4YeHUE KBaHTOB CBETa — (JOTOHOB.

Kpome BbICOKOI CBETOBOM OTJa4yM, MAJIOTO DHEPTONMOTPEOICHUS U BO3MOXK-
HOCTHU TOJY4YEeHHMsI JTI0O0Tr0 LBETa M3JIy4YE€HUsI, CBETOAMObI O0IaJal0T LIEJIbIM psi-
JIOM JIPYTUX TIPUBJIEKATEIIbHBIX CBOWCTB.

OTtcyTcTBME HUTH Hakaja (WU K€ HarpeBaeMbIX AJIEKTPOJOB B razopaspsi-
HBIX Jamnax), Ojarojapsi HETEIUIOBOM NPHUPOJE H3Iy4YEHHUS CBETOAMOAOB, 00Y-
CJIOBJIMBAET (paHTACTUUECKUI CPOK cyKObl. [Ipon3BonuTenu cBeTOAMOI0B JeKIia-
pupytoT cpok ciyx0b1 10 100 ThIic. 4, wim 11 jeT HenmpepbIBHON pabOThI, — CPOK,
CPABHUMBII C )KU3HEHHBIM IMKJIOM MHOTHX OCBETUTENBHBIX YCTAaHOBOK. Takxke
OTCYTCTBHE CTEKJISTHHOW KOJIOBI 00ECTeYMBAET OUEHb BBHICOKYIO MEXaHHYECKYIO
IIPOYHOCTh M HAJIEKHOCTb.

Maroe TersoBbIIEICHUE U HU3KOE MUTAIOIIee HANpsKeHue o0ecreurnBaeT
BBICOKUI YpOBEHb 0€30MaCHOCTH, a OE3bIHEPLIMOHHOCTh U3TYyUEHUS JI€NIAeT CBETO-
JIMO/Ibl HE3aMEHUMBIMH, KOTJ]a HY’KHO KaK MOKHO MEHbIIIee BpeMsi CpadaThIBaHUs
(HanpuMep, I CTON-CUTHAJIOB WIIM aBapUWHBIX HHJIUKATOPOB).



MNPAKTUYECKOE 3AHSTHE Ne 3

CxeMbl BKJIKOYEHHS B ANEKTPHYECCKYIO CETh JIaMII Pa3JIMIHbIX TH-
1noB

Cxembul 6KI0UEHUA 1AM HAKAIUGAHUSA

Jlamnibl HaKaJIMBaHUS BKJIKOYAIOT B CETh MEX]y (Pa3HBIM U HYJIEBBIM IPOBO-
JaMU TpU TOMOILIM MaTPOHOB (TJIACTMACCOBBIX HWJIM KEPAMUYECKHUX), MUMEIOLINX
cranaaptHblie pasmepsl E14, E27 u E40 — yucna noka3pIlBatlOT 1UaMeTp pe3bOBbI 110-
KoJ1s1 Jamibl. K BepXHeMy KOHTAKTy aTpOHA MOJACOEIUHSIOT (Pa3HbI MPOBOJ, a K
OOKOBOW pe3p0e MaTrpoHa - HyJIeBOMl. BhIKiIodarenb yCTaHABIMBAIOT B PacCEUKy
dazHorO NMpoBoA.

N

L1

.

PI/ICYHOK 1. Cxema BKIIIOUCHUS QJICKTPUYICCKUX JIaMII HaKaJIMBaHHA

Cxembl 6KII0UEHUA IIOMUHECUEHMHBIX JIAMN

BxitoueHne TIOMMHECIIEHTHBIX JIaMIT 0oJiee CII0OKHO, TaK Kak TpeOyercs
NpoOUTh Ta30BbI MPOMEKYTOK MEXKIY DJIEKTpOJaMU U 3aXedb JIAMITY.
Bo3nukarommii ra3oBbIi paspsAn HEOOXOIWMO CTaOWIU3UPOBATH, MHAYE TOK B
JIaMII€ BO3PACTET BBIIIE JOMYCTUMOTO U TIEPETOPST SJIEKTPOIBI.

JUist 3a)kuraHusl JIOMUHECLEHTHOM Jamnbl M €€ HOpPMajbHOM padoThI
TpeOyercs craprep (3axuratensb), npoccenb (IIPA - myckoperyaupyromui
amnmnapar), KoHaeHcaTopbl. CTapTep CIIYXKUT JJisl aBTOMAaTUYECKOTO BKJIFOUCHUS U
BBIKITIOUEHHUS TIPEABAPUTEIILHOTO Hakajia »3JeKTpoaoB. Jlpoccens oOseruyaer
3)KUTAHUE JIAMITbI, & TAKXXE OTPAHUYMBACT TOK U OOECIEYMBACT €€ YCTOWUMBYIO
paborty. Ha puc. 2 nmpuBeneHa mpocreiinas cxema CTapTepHOTO (MMITYJIbCHOTO)
3aKUTAHUS JTIOMUHECIIEHTHOM JIaMITbl, BKJIIOUEHHOM B ceTh 127-220 B. IIpu sTom
CJIEAYET MOMHHTH, YTO CTAPTEPHI BKIIOYAIOTCS MAPAIUICIBHO JIAMIIE, a APOCCENH -
MOCJIeJOBATEILHO C JJaMIIOM.



N

CE 627

2206 =
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< - -

Pucynok 2. Cxema Bxmrouenus JIJI: EL - mamma mromuHecnienTHas; SF —
craptep; C1,2 - konnencartopsl; LL — npoccens

JUist o0neryenus 3aXKUraHusl JamIl IMHPOKO MPUMEHSIOT MPEIBAPUTEIbHBIN
HarpeB DJJEKTPOJOB JO TeMIepaTyphl, OO€cleunBaroneil TEePMOIMUCCHUIO,
JOCTAaTOYHYIO IS 3QKUTaHUs paspsiaa npu 0osiee HU3KUX HampsbkeHusix. Harpes
IIPOM3BOJUTCS IIyTEM HMX KPAaTKOBPEMEHHOI'O BKJIIOYEHHMS B IL€lb TOKA, 4YTO
JIOCTUIaeTCs 3aMbIKAHMEM KOHTAKTa COOTBETCTBYIOLIETO YCTpOWCTBa (cTaprepa,
nuHUCcTOpa U Ap.). [Ipu nocnenyromem pa3MbIKaHUM KOHTAKTa BO3HUKAET UMITYJIbC
HaIpsKEHUS, TIPEBBIIAIOIINANA HANPSKEHUE CETH.

Cxemul éxknrouenus namn muna /[PJ1

Cxewmpbl BriroueHus jiamn JIPJI B ceTh npocTsl (puc. 3). IlocnenoBaTenbHo ¢
JaMIToN BKJtoYaeTcs: apoccenb LL. B oTnensHbIX ciiydasx, Korja JaMItbl PUX0-
JUTCS 3aKUTaTh MPU 0CO00 HUBKHX TeMIIepaTypax Hapy»KHOTO BO3ayXa, MOXKHO
npuMeHuThb [IPA ¢ aBTOoTpancopmarTopom, obecriednBarOIUM HEOOX0AUMOE TI0-
BBITIICHUE HATPSDKCHUS MUTAFOIICH CETH.

FU L
- 1
T | I |
220 B — EL
-
T

Pucynok 3. Cxema Brirouenus jgamn JIPJI: FU - npegoxpanutens; C - KOH-
nencarop; EL - mamna JIPJI; LL — gpoccens.
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XapakTtepHoit ocooeHHocThio namn JIPJI sBisieTcs TO, YTO MOCIe BKIIOYE-
HUS JIAMIIBI B CE€Th M 3a)KUT'aHMs B HEW pa3psAla Ul yCTAHOBIICHUS CTALIMOHAPHOTO
pexuMa ee paboThl, B 3aBUCUMOCTH OT MOLIHOCTH JIaMIIbl, TpeOyeTcs BpeMs oT 3
70 10 MuH. DTOT Iepruoa MOKHO Ha3BaTh NIEPUOJIOM pa3KUraHus Jamisl. Cramuo-
HAapHOE COCTOSHME HACTYIIAET NPU IOJHOM HCIIAPEHHM PTYTH, IOCIE YEro BCE
AIEKTPUYECKHUE U CBETOBBIE ITAPAMETPHI JIaMIIbl HE U3MEHSI0TCs. Ha niuTensHOCTh
IIyCKOBOT'O NEPHOJA JIAMIIBI OKA3bIBAET BIMSHUE TEMIIEPATYpPa OKPYXKAIOILIEN Ccpe-
abl. [Ipy NOHMKEHHBIX TeMIepaTypax BpeMs IyCKOBOI'O MEPHOJIA PACTET.

Cxemut ¢xniouenus MIJT

BcenenctBue Gosiee BBHICOKMX HANpsSHKEHUM 3a)KUTaHUS M NEpe3akKUraHus
MI'JI, uem y prytabix gamn APJL, ansa a¢dextuBnoit padotst MI'JI B cetsix 220 B,
50 I'm He0OXOUMBI CTIEIMATFHBIE CXEMBI BKITIOUEHUS U IyCKOPETYIUPYIOIIas ar-
naparypa, 00eCIeurnBaOIIie HaIeKHOE 3aKUTAHNE U TIEPE3aKUTaHHE JTaMIl.

A

EL
AT

C
220 B S — T N3y

U.
X

Pucynok 4. Cxema Bkmrouenus namn JIPU: C - konaencarop; EL - nmamma
JPU;  JIBU — apoccens OamnacTHbId MHAYKTUBHBIN, 3Y — uMmynscHOE 3aXKu-

raroliee yCTpoucTBo.

Cxemut exnrouenus HJ/IB/[

Ha puc.5 npuBeneHsl OMH BapUaHT CXEMBI, YCTPAHSIOWIMKA 3TOT HEIOCTA-
TOK. 371€Ch IOCJIEI0BATEIBHO CO CTAPTEPOM BKIIFOUEHA JIaMIIa HAKAJIMBAHUS MO~
HOocThIO 150 BT Ha Hanpspkenue 220 B, BbINOdHSOMIAS POJIb TOKOOTPAHUYUBAIO-
IIETO CONMPOTUBIIEHUS
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Pucynok 5. Cxema Bxmrouenus nami JJHaT: C1 u C2 - konaeHcatopsr; EL1
- nammia HakaymBaHus; EL2 — mamma JIHaT; L — apoccens, SF - craprep.
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IMNPAKTHYECKOE 3AHSATHE Ne 4

Bb100op cBeTHILHUKOB

CBETWIBHHK MPEACTABIACT COO0H COBOKYITHOCTh HCTOYHHMKA JICKTPUICCKO-
IO CBETa U OCBETHTEILHON apMaTyphl, TIepepacipeACIIIONIcii CBETOBOH MOTOK HC-
TOYHHMKA CBETa B OKPYKAIOIIEM IPOCTpPaHCTBE. Takke OCBETHTENIbHAs apMaTypa
CIIYKUT JUIS TIOABOJA JJICKTPOIHEPTHH K MCTOYHUKY CBETa, KPEILICHUS CaMOro
CBETWJIbHUKA M 3aIIUTHl UCTOYHHUKA CBETA OT 3arpsA3HCHHS U MEXaHWYECKOTO IT0-
BPEKICHHUSL.

CBETWIBHUKY XapaKTEPU3YIOTCS CIICTYIONTUMH OCHOBHBIMHU TTapaMeTpaMHu:
pacrpe/ielieHieM CBETOBOTI'O ITOTOKA B IIPOCTPaHCTBE (pHcC. 6);
3alUTHBIM yriioM (puc.7);
TUTIOM KPUBOM CHJIBI CBETA;

KO2(PPUIIMEHTOM MOJIE3HOTO JACHCTBHUS.

-
T
-
™
‘-.__‘__‘_":._
-4
—
. /_,/j:/.f"'
Z

Pucynox 6. Pacnipenenenue cBETOBOro moToka B CBETUIIBHUKAX: a — MPSMO-
ro; 0 — paccesHHOro; B — OTPa’KEHHOTO CBETA.

@\\
. h
LT ]

[
X7,

PucyHok 7. 3aliuTHBIN yroj CBETUIIBHUKA: a — C JaMIIaMU HaKaJIMBaHUS WU
ra3opaspsiAHBIMU JIAMITAMHU BBICOKOTO JIaBJIEHUS; O — C JIIOMUHECIICHTHBIMH JIaM-
MIaMH.
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Pacnipenenenre CBETOBOrO TOTOKA B TMPOCTPAHCTBE OMPEAENSCTCS KOH-
CTPYKIIMEH JaHHOTO CBETHJIbHUKA. B 3aBHCHMOCTH BEJIMUYMHBI CBETOBOT'O IMOTOKA
(F), HampaBJIsIeMOTr0 B HIDKHIOI TONyC(epy, BCE CBETHIBHUKHU IMOAPA3ACIISIOTCS
Ha 5 KJIacCOB:

1) mpsimoro cBeta I1, ecut ata F Gostee 80 %;

2) npeumyiuectBeHHo npsimoro H, F coctasnsier ot 60 1o 80 %;

3) paccestauoro P, F cocraBmsiet ot 40 1o 60 %;

4) npeumytecTBeHHO oTpaxkeHHOro B, F cocrasiger ot 20 no 40 %;

5) orpaxennoro O, F menee 20 %.

3anUTHBIA yroia o (CM. puc. 7) ompesensercs oTHoieHueM h u r (puc.7),
T.€. 3TO YToJl MEX]y TOPU3OHTAIIBIO U JIMHUEH, COSAMHSIIONICH HUTh Hakama (To-
BEPXHOCTH JIAMITBI) C MPOTHBOIOJIOKHBIM KPaeM OTpa)kaTesisl. 3aluTHBIN yroJI Xa-
paKTEepU3yeT CTENECHb MPOCTPAHCTBEHHOTO OTPAHWYCHUS PAacCMAaTPHUBACMBIM CBE-
TUJILHUKOM CJIETISIIIETO ACHCTBUS UCTOYHUKA CBETA.

KpuBas cuibl cBeTa JaeT 3aBUCHMMOCTh 3HAYEHUM CHJIBI CBETAa OT YIJIOB
HaIpaBJCHUS] HA CBETHJIbHUK M OIPEACNIICTCS TeM WU MHBIM THUIIOM, UMEIOITUM
OykBEeHHOE 0003HAYCHHE.

KoaddurmenT monesnoro neicTBrs CBETUIBHUKA — 3TO OTHOIICHUE (DaKTH-
YECKOTO CBETOBOTO MTOTOKA CBETUIILHUKA K CBETOBOMY ITOTOKY HCTOYHHKA CBETA.

CBEeTWIBHUKY KJIACCH(PHUITUPYIOTCS TAKXKE MO CTEIICHHU 3aIUTHI OT MBLIH, BO-
TIbI, B3PBIBA, CITOCOOY YCTAHOBKH M DJICKTPOU3OJISITUH.

Ycnoenwvie 0003nauenua ceemunvnuxkos
[Ipunsita ciemyromas cxemMa yCIOBHBIX 0003HAYCHUN CBETUIIHHUKOB:
[Tpumep: PCIT 26 - 1 x 125 - 001.V4.

o P — HUcmounux ceema:

H — namna HakanuBaHus oOIEero HAa3HAUYCHHUS;

N — kBapiieBas rajioreHHas JaMna HaKajJuBaHUS;
JI — nmpsiMbl€ JIIOMUHECLIEHTHBIE JIAMIIbI;

P — pryrubie mamnel Tuna JPJI;

I' — prytHsie nammel Tuna J(PU;

K — HaTpueBble TaMIIbI;

b — GakTepuIiuHbIC JIaMIIbI;

K — kceHoHOBBIE TpyOUaThIC JIAMIIBI.

o(C — cnocob ycmaHnoexu:

C — moJBecHBIE;

II — moTosouHkIE;

b — nHacrennsle;

T — HamoJIbHBIC U BCHYAIOIIIHNC,
14



B — BcTpauBaemsie;

K — xoHCOJBHEBIE;

P — pyunsle, ceTeBble;

@ — py4yHbIE, AKKYMYJISITOPHI;

o/] — Haznauenue ceemuibHuKa:

I1 — 11t IPOMBIIIEHHBIX NPEANPUATHN;

P — nn1st pyiHUKOB U 11aXT;

O — 11 OOIIECTBEHHBIX 3/1aHUM;

b — ny1s1 xunbIx (OBITOBBIX) OMEIICHUM;

VY — 17151 HApYKHOT'O OCBEILICHUS,

026 — Homep cepuu.

o1 — Konuuecmeo namn 8 ceemuibHUKe.

0125 — Mownocms namnol.

¢001 — Homep mooughuxayuu.

oV — Knumamuueckoe ucnonnenue:
VY — 17151 palilOHOB C YMEPEHHBIM KIIMMATOM;
T — 1151 palioOHOB C TPONMMYECKUM KIMMATOM;
TB — TpOnM4eCcKOro BIAJKHOTO KJIMMATA;
O — 0o0MIEKIMMAaTHIECKOTO UCIIOJIHCHUS,
XJI — xonomHoro.

o4 - Kameeopus pazmeweHust c6emulbHUKA:
1 — Ha OTKPBHITOM BO3JIYXE;
2 — II0J1 HABECOM;
3 — B 3aKPBITHIX HEOTATUTMBAEMBIX ITOMEIICHUSX;
4 — B 3aKPBITHIX OTAIUIUBAEMbIX MTOMEIICHUSX.
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IMPAKTUYECKOE 3AHATHE Ne 5

Bo10op TMIA J1amMIl, BLIOOP MeCT PacCIoJIOKeHUs] CBEeTHIbHUKOB

[TocTpoeHne cucteM 3IEKTPUYECKOTO OCBEIIEHUS BO MHOI'OM 3aBUCHUT OT
rE€OMETPUYECKUX pa3MEpOB IPOU3BOJCTBEHHBIX IOMEIIEHUH, CpPeAu KOTOPBIX
HauboJsiee pacpOCTPaHEHHBIMU SIBJISIFOTCS 1i€Xa. TUIOBBIE 1[€Xa MPOMBIIIIEHHBIX
OpEIIPUITUNA PACIIONIaraloTCsl B 3AAHUAX, UMEIOIUX BBICOTY OT 3,2 10 18 M u
HIMPUHY NPOJeTOB OT 9 10 30 M.

PaccrosiHne Mexy HECYIIMMU KeJI€300€TOHHBIMU KOJIOHHAMH BJIOJIb MPO-
JeTa COCTaBIIAET, Kak MpaBwiIo, 6 M. TakuM 00pa3oM, B 3aBUCUMOCTH OT Ha3Hade-
HUS LI€Xa U OTpaciiv, K KOTOPOM OTHOCUTCS NPEANpPUSTHE, pa3MepPbl MPOU3BOA-
CTBEHHBIX ITOMELIEHUI U3MEHSIOTCS B LIMPOKUX MTPEAEIIax

Buvioop muna namn

Bonbliiiast yacTh MEXaHUYECKHUX IIEXOB PA3JIMUHBIX MPEANPUATUN pacroJiara-
€TCsl B MPOU3BOJCTBEHHBIX 3/JaHUSIX, COCTOSIIIUX U3 MPOJIETOB U UMEIOIIUX BBICO-
Ty 10 6 M u mupuHy nposera ot 9 g1o 30 m. COopouHble LIexa TpUOOPOCTPOU-
TEJIbHBIX, YACOBBIX U UM MOJO0HBIX 3aBOJIOB paCMoJiaraloTcs, KaK MpaBuiio, B MHO-
rO3TAXHBIX 3JaHUSIX BBICOTOM 70 6 M W mpoJieTaMu IUpUuHOK 6-9 M. Jiist ocBenie-
HUS TAKUX LEXOB UCTOJIB3YIOTCA MPpeuMyIecTBeHHO JIJI.

Ha aBTOMOOMIBHBIX, CTAHKOCTPOUTEIBHBIX, TPAHC(HOPMATOPHBIX M aHAJIO-
TMYHBIX UM 3aB0OJIax COOPOYHBIE U MOJOOHBIC UM I1€Xa, a TAK)XKE MEXaHUYECKUE I11e-
Xa MalIMHOCTPOUTEINIbHBIX MPEANPUITUI pa3MENIaloTCs Ha 3HAYUTEIbHBIX TIJI0IIIa-
JSIX MHOTONPOJIETHBIX KOPITYCOB C BBICOTOM 3JaHUU 10 18 M, 4yTO OOBsCHSETCS
HEO0OXOIMMOCThIO UCIOJIB30BAHUS PA3TUYHBIX MOIbEMHO-TPAHCTIOPTHBIX CPECTB.
B Takux momeneHusx menecoo0pa3Ho UCIOIb30BaTh Ta30pa3psIHbIC JaMIIbl THUTIA
MI'JI wm [IPJI.

B GoypIIMHCTBE 1IEXOB TEXHOJIOTHYECKOoe 000pymoBaHue (CTaHKH, cOOpOU-
HbI€ KOHBEHEPHI U T.II.) PACHOJIAraeTcs, Kak MpaBUJlo, SIBHO BBIPAKEHHBIMH psijia-
MU BJOJIb MPOJIETOB (CTAaHKK MOTYT MHOTJIa pacrojaraThCs Moji HeOOJbIINMU YT-
JIaMHU K MPOJOJIbHOM ocH 11exa). Yucimo psaoB 000pyA0BaHUS MOKET U3MEHSTHCS B
npejenax oT OJHOTO 10 YEThIPEX, B 3aBUCUMOCTH OT pa3MepOB ITOMEIIEHUSI.

OCHOBHOI TPOXOJ MEXKIY PSAAMU CTAHKOB PacIoJiaraeTcsi B IIEHTPE MpoJie-
Ta U UMEeT MHPUHY 2- 4 M, KOTOpas JOJKHA OBITh JOCTATOYHOM JJIsi TIpoe3/a
BHYTPH3aBOJICKOTO TpaHcmopTta. CriecapHble BEpCTAKH M CTOJIbI PaOOTHUKOB TEX-
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HUYECKOTO KOHTPOJISI pa3MEeLIatoTCs MOOJUHOYKE WU PsiIaMU Ha CIIELUaIbHO BbI-
JIEJICHHBIX YYaCTKaX.

PaGoTbl B MexaHWYeCcKMX U COOpOYHBIX IexXax (Ha MeTamioo0pabdarhiBaro-
IIMX CTaHKaX, COOPOYHBIX KOHBEHEepax, BEpCTaKaxX U CTEJUIaXaxX) COCTOST B OC-
HOBHOM B KOHTpOJI€ IMPaBUJILHOCTH YCTAHOBKHU U 00pabOTKH JAeTaiu, PUKCUPOBa-
HUM JIeTaJel OTHOCUTEIBHO JPYT JIpyra U B 3a’KMMax CTAaHKOB, HACTPOWKU CTaHKa,
MHCTPYMEHTA, KOHTPOJIE Pa3MEPOB, a TAKXKE KauecTBa 00pabOTKH U COOPKHU.

Takue paboTsl oHu oTHOCATCA K | — IV paspsaam 3purensHbIX padoT (oOpa-
00TKa AeTalield, CBsI3aHHAsi C KOHTPOJIEM MpeaenbHbiMu Kanubpamu — [Va; o6pa-
00TKa JeTanei, CBsi3aHHAs C KOHTPOJEM YHUBEpCaJbHBIM HHCTpymMeHToM — [lla;
cOopka uHcTpymeHnTa — la; coopka B niexax mamuHoctpoenus — Illa, 1116; coopka B
nexax npudopoctpoeHus — 16; cOopka B 1exax gepeBooOpadaThIBAIONINX 3aBOIOB
—IVBuT.11.).

Takas 3purenpHas Harpy3ka TpeOyeT KOMOWHUPOBAHHOTO OCBEIICHHS C
PEUMYILECTBEHHBIM MCIOJIb30BaHuEM iisi oOmero ocsemenus JIJI tuna JIb (Oe-
joro userta). s MECTHOro OCBELICHUS] 00OpYyIOBaHUs € OJIECTAIIMMH METAJLIH-
YECKMMHU MTOBEPXHOCTSIMU CJIEAyeT MPUMEHSTH JaMiibl Tumna JIJ[ (qHeBHOTO cBeTa)
wi JIXb (xonoaHoro 6enoro mpeTa), a B COOPOUHBIX 1eXax MPUOOPOCTPOCHUS —
JIALL (nHEeBHOTO CBETA C YIYYIIIEHHOM CBEeTOIepeaayei).

Hcnonp3oBanne namn MI'JI wan JAPJI mmst oOmiero ocBemieHHMST BO3MOXKHO
JIUIIb B BBICOKUX I1exax (6 M U BhIlie), korjaa npumenenue JIJI mpuBoaUT K pe3ko-
My ¥ HETPUEMJIEMOMY YBEIMUYEHHUIO UX KOJIMYECTBA, 3HAUUTEIHHO 3aTPYAHSIIOIIC-
MY U yJIOpOKaroIIeMy 3KCIUTyaTallui0 CUCTEM OCBEILIEHUSI.

JIH ucrnonb3yroTcs B OCHOBHOM JUIsi MECTHOTO OCBEIEHUSI MeTaliioo0pabda-
THIBAIOIIMX CTAHKOB M CJECapHBIX BepCTakoB. [Ipy 5TOM CBETHJILHUKU MECTHOTO
OCBEIICHHS JTOJDKHBI UMETh OTpa)KaTeu, HE TMPOIYCKAIOIIUEe CBET, M pacroJjia-
raTbCs Tak, YTOOBI CBETOBOM MOTOK HAMPABISUICS HEMOCPEACTBEHHO B Pabouyro
30HY U HE Majai B IJia3a paboTarouuX.

Buvibop pacnonoscenun ceemunvbHUK08

JIJisi TOBBINIIEHUS PAaBHOMEPHOCTH OCBEUICHUS W yYMEHBIICHUS 3aTCHEHMUSI
paboueli MOBEPXHOCTH KOpITycaMu OOOpYAOBAaHHS W JIPYTUMHU MpeaMeraMu (0co-
OcHHO B IIexax HeOOJBIION BBICOTHI) cBeTHILHHUKHU C JIJI memecooOpa3Ho pa3me-
aTh B BUJE HEMPEPHIBHBIX JTUHUN WU ¢ HEOOJBIIMM pa3pbhiBoM. [loaToMy mpu
YCTPOMCTBE OCBEIIEHUS JaHHBIX 1IE€XOB HamOoJiee 1eaecoo0pa3HbIMU MOTYT OKa-
3athcest JIJI Hebombioi MomHoCcTH (Hanpumep, JIB6S wiu JIb40).

Jlist co3nanus TpeOyeMbIX YCIOBHM OCBEIIEHHOCTH Ha pabodynMx MecTax |
JYUIIIETO OCBEIEHUS MEXaHW3MOB YIMPABICHUS CTAHKAMU PEKOMEHIYETCS Psbl
CBETWJILHUKOB pa3MelaTh He HaJl pabOYMMH OpraHaMH CTaHKOB, a CABUTAaTh UX B
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CTOPOHY MeXaHu3MoB ympaBieHus Ha 0,5— 1 M, uro Hambosiee BaXKHO TPHU HE-
OOJIBIIION BBICOTE YCTAHOBKH CBETHJIBHMKOB, KOTJIa BO3MOXHO 3aTEHEHHE ITyJIbTa
YIPABJICHHS Pa3IMYHBIMHU BBICTYIAIOIIUMH YaCTSIMHU.

Hannydmumuy BaprpaHTaMH PaBHOMEPHOTO pa3MEIICHHUS SBJISIOTCS MIaxMaT-
HOE pa3MEICHNE CBETHWJIBHUKOB M IO CTOpPOHAM KBaapaTa (pacCTOSHUS MEXKTY
CBETWJILHUKAMH B DSy M MEXKIYy psaMH CBETHJILHHKOB paBHBI). Pa3merieHue
CBETWJILHUKOB TI0 CTOpPOHAM KBajpaTa CJICAyeT MPOU3BOAUTH IO ONTUMAaIbHBIM
3HAYCHUSM OTHOCHUTEIILHOTO PACCTOSIHUS Y B 3aBUCHUMOCTH OT THIIA KPUBOW CHJIBI
CBeTa CBeTUJIbHUKA (L — paccTosiHMEe MEXAy CBeTHIbHUKaMH, H, — BbIcoTa moJ-
BeCa CBETHJIbHHMKA HaJl padoueii TOBEPXHOCTHIO).

[Tpu 001meM paBHOMEPHOM OCBEIICHUH PACCTOSIHUE OT KPAWHHUX CBETHIIHHU-
KOB WJIH PSIIOB CBETUJILHUKOB JI0 CTEH WMJIM OCEH KOJIOHH CIEAYEeT BHIACPKUBATH B
MOMEIICHHIX, TIPETHA3HAYCHHBIX JIJIs1 pa0OThI, paBHBIM 1:3, a B OCTaIBHBIX ITOME-
MEHUIX — 1:2 CTOPOHBI TOJISI VI PACCTOSTHUS MEXKIY PAJaMU CBETHIIBHHKOB.
[Tpu pasmenieHnu pabovYMX MECT HEMOCPEACTBEHHO Y CTEH WJIM KOJOHH KpaiHHE
PAIIBI CBETHJIBHUKOB CIIEAYET B Ipejesax Ieaecoo0pa3HOCTH MPUOIMKaTh K CTe-
HaM WJIA KOJIOHHAM, B YaCTHOCTH YCTaHABJINUBATh CBETUJILHUKU HAa KPOHIITEHHAX.

ITonBecHBIC CBETHUILHUKH OOINETO OCBEIICHHUS, YCTaHABIMBAaeMble Ha I10-
TOJIKaX WK GepMax, KaKk MPaBWIO, JOHKHBI KPETTUTHCSA K TOCISTHUM CO CBECOM
He 6oxee 1,5 M.
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MNPAKTUYECKOE 3AHSTHE Ne 6

CBeToTeXHHYECKHE PacyeThl

Memoowt pacuema oceeuwienus

3amadeil pacyeTa SIBISETCS ONPEICIICHHE MTOTPEOHOM MOIITHOCTH dJIEKTpUYE-
CKOM OCBETHUTEJIbHOM YCTAHOBKH JIJISI CO3/IaHUS B TIPOU3BOJICTBEHHOM MOMEIICHUHU
3aITaHHOM OCBEIIEHHOCTH. [Ipy MPOEKTUPOBAHUM PA3JIMUHBIX CUCTEM DJICKTpHYE-
CKOT'0 OCBEIICHUS MPUMEHSIOTCS pa3IUYHbIE METO/IBI.

Hawnbonee pacpocTpaHEHHBIMU U3 HUX SBJISIIOTCS CJICAYIOIIHE:

. MeTO0/l CBETOBOI0 MOTOKA (KO3 (ULIMEHTa UCIIOIb30BaHUS), IPUME-
HSAEMBIN JIJ1s pacyeTa 0011ero paBHOMEPHOTO OCBEILICHHUS;

. TOYEUYHbIH METO/, MCIOJIb3yeMbIN JIJI1 pacueTra OOIIero JOKalu30-
BaHHOTO ¥ KOMOMHHPOBAHHOTO OCBEIIICHUS,;

. MeTO/ yeJbHOI MOIIHOCTH, Har0oJiee MPUMEHUMBIN PU OPUEHTHU-
POBOYHBIX pacyeTax.

Memoo ucnonb308anus c6emoeozo nOMoKa
B ocHOBY MeTO/1a CBETOBOTO TIOTOKA 3aJI0%KeHa (popMyJia
ot E S 2K
2 New w

: 1)

riae @, — CBEeTOBOM MOTOK OJHOM JIaMIIbl, JIM;

E, — HOpMupyeMass MUHUMAaJTbHAsE OCBEIIEHHOCTb, JIK;

S — IIOLIAIb OCBEIAEMOr0 TTOMEIICHHUS, M;

Z — k03¢hOHUIMEHT MUHIMAIbHON OCBEIIIEHHOCTH;

K — ko3¢ dunuent 3amaca,

N — 9HCITO CBETUIILHUKOB B IOMEIICHUH;

N — 9KCTI0 JTaMIT B CBETHJILHHUKE;

N — K03 (PUIMEHT UCTIOJIb30BAaHUSI CBETOBOTO MOTOKA Jiamrbl (%), 3aBUCS-
U OT THUIIA JIAMITBI, TUTIA CBETHJIBHUKA, KO3(PPUIIMEHTAa OTPAKCHUS IMOTOJIKA U
CTEH, BBICOTHI MOJ[BECA CBETUIILHUKOB U UHJIEKCA TIOMEIIECHUS 1.

Nunexc momenienus (1) onpenensercs mo ¢hopmyse

A B

H,[A+ B

7=

: (2)

rae A u B — qinHa u mmprHa NOMENIEHUs, M;
H, — BbIcOTa oziBeca CBETHIILHHUKA HAJl paOo4ell IOBEPXHOCTHIO, M.
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[Ipy mpOEKTHPOBAaHUM CUCTEM 3JIEKTPHUUECKOTO OCBEIIEHHUS COOJII0IaeTCs
CJIeyIOIIIast TOCIIEA0BATEIHHOCTE:

1. BeiObupaercs cuctema ocBerieHus (oOlee paBHOMEpHOE, 0011ee JTOKalu-
30BaHHOE, KOMOMHUPOBAHHOE).

2. OmpenensieTcs IOk, MOAJeKAaIas OCBEIICHHIO.

3. YcTaHaBiIMBaeTCsl HOpMa OCBEIICHHOCTH Ha pab04YuX MOBEPXHOCTSX B 3a-
BHUCHUMOCTH OT pa3psijaa 3putenbHbix padot mo CHull 23-05-95.

Ilopsaook evinoinenus pacuema

1. BoIOparh TUI JTaMIIbl U CBETHJILHUKA.

2. YCTaHOBUTH HOPMY OCBEIIEHHOCTH Ha paboyveil MOBEPXHOCTH.

3. BwiOpaTh cxemy pa3MmenieHusi CBETUIILHUKOB, OMPEICIUTh PACCTOSHUS
MEXTy CBETHJIbHUKAMHU.

4. YTOYHUTH KOJTMYECTBO CBETHIILHUKOB.

5. Onpenenutb UHACKC MOMEIICHHUS 1.

6. BriOpats korddunrent 3anaca k u korhPUIMEHT UCTIOIB30BaHUS CBE-
TOBOTO TIOTOKA 1.

7. OnpenenuTh BEJIMYMHY CBETOBOrOo MOTOKa @ Juisi OAHOW JIaMmbl MO |
CpPaBHUTH TIOJYYCHHOE 3HAUYCHNE C TaOJIMIHBIMH.

8. [IpoBepuTh, yKIaaABIBACTCS JIU MOTyUYeHHAs pacdeTHas BenmunHa @ B 110-
nycTuMblid quanasoH (ot —10 qo +20 % oT TabauvHOoro 3Ha4eHus)?

[Tpy HEOOXOMMMOCTH CKOPPEKTUPOBATh MPOSKTHUPYEMYIO CUCTEMY OCBEIIIe-
HUSL.

Memoo yoenvnoii mouinocmu
Merton ynenbHoi MoiHocTd W HCHOB3yeT cleaytomtyto Gopmyy:

n*pP
5 3)

IJIe N — YHUCJIO CBETHJIBHUKOB, P — MomHocTh J1ammnel, BT; S — ocBemaemas

W =

TUIOIIAb, M.

3HaueHUE YJEIbHOM MOIIHOCTH YKa3bIBA€TCS B TAOJIMIIaX CIIPABOYHHUKOB I10
CBETOTEXHUKE C YYETOM: THUIAa CBETUJIbHUKA, BBICOTHI €r0 MOJIBECA, MIOMIaIN MoJa
U TpeOyeMOil OCBEIICHHOCTH.

C yueroMm QopMyJIbl MOJIydaeM 3HaYEHHE YCTAaHOBJIEHHOW MOIIHOCTH OCBE-
TUTEJIbHOW YCTaHOBKHU KakK:
_W*S
==

P (4)
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IMPAKTUYECKOE 3AHATHE Ne /7

DJIEKTPOTEXHUYeCKHE PacyeThl

Pacuem 3nekmpuueckux Hazpy30K 0ceemumesibHoll cemu

PacuetHas Harpyska P, mnuTaromeil OCBETHTENBHOW CETH OIPEAEIAeTCS
YMHOKCHHEM YCTaHOBJICHHON MOIIHOCTH Py, daMm Ha xosgduuueHT crpoca, a
JUISL Ta30pa3psIHBIX JIaMII — ellle U yMHOXKeHueM Ha Koddduiuent Kp,,, yIuTHI-
BAIOIIMI MOTEPH MOLIHOCTH B MMycKoperyaupyrouei amnmnapatype (ITPA):

PpO = PyCT*KC*KHPAi (5)

rae K. =1 - jns rpynmnoBoi ceTU U BCEX 3BEHBHEB CETU aBapUHHOIO
OCBEIIEHUSI, JIJII MEJKUX MPOU3BOJCTBEHHBIX 3JaHUMN, TOPTOBBIX IMOMEIIECHUN,
HApPY>KHOT'O OCBEILICHUS,

K. = 0,95 - nng nmpou3BOACTBEHHBIX 37aHUM, COCTOSIIUX M3 OTACIBHBIX
KPYITHBIX TIPOJIETOB;

K. = 0,9 - st 6ubnmoTek, aAMAHUCTPATUBHBIX 3aHAN U MPEIIPHUATHI 00-
IIIECTBEHHOT'O MUTAHMS,

K. = 0,8 - 11 nmpon3BOACTBEHHBIX 3aHHI, COCTOSAIIUX W3 OOJIBIIOTO YKCia
OTJICILHBIX ITOMEIIICHHI;

K. = 0,6 - 115 cKiIafickux 3aHUA M 3JIEKTPOCTAHITUH, COCTOSIIIMX U3 OOJIb-
IIIOT'O YMCJIa OTACIILHBIX TOMEILICHHUIA;

Kpa = 1,1 - Jnsa namm tuno JAPJI u JIPU;

Kipa = 1,2 - 17151 TFOMUHECIIEHTHBIX JIaMII CO CTAPTEPHBIMU CXEMaMH BKITIO-
YEHUS,;

KHPA
MaMH BKJIIOUCHUS.

1,3 + 1,35 — s AIOMUHECHIEHTHBIX JIaMII ¢ OecCTapTepHBIMU CXe-

Buvibop ceuenusn npoeooHuKoe oceemumenvbHoll cemu.

CeueHus MPOBOIHUKOB OCBETUTENILHOM CETH JIOJKHBI 00€CTIeYnBaTh: J10-
CTATOYHYI0 MEXaHUYECKYIO TPOYHOCTh, MPOXOKICHUE TOKA Harpy3Ku Oe3 mepe-
rpeBa CBEPX JOMYCTUMBIX TeMIIepaTyp, HEOOX0IUMbIE YPOBHU HAIPSKEHUHN Y HC-
TOYHUKOB CBETa, CpabaThIBAHUE 3AIIUTHBIX anmnapaToB mpu K3.

JlocTaTouHasi MexaHW4YecKasi IPOYHOCTh MPOBOJHUKOB HEOOXOMMa, YTOOBI
BO BpeMsl AKCIUTyaTallMM U MOHTa)ka He ObLIO YPE3MEPHOr0 MPOBUCAHUS WU 00-
pPBIBOB MPOBOAOB. HanMeHbIIMe JOMyCTUMBIE CEYEHHUSI TPOBOJIHUKOB M0 MEXaHU-
YeCKOM MPOYHOCTH COCTABIISIIOT: VISl MEAHBIX IPOBOIOB | MM®, aIFOMHHHEBBIX 2,5
mm°. TIpH TPOCOBOI MPOKIAAKE IPOBOJHUKOB B 3aBHCUMOCTH OT HATPY3KH CTAllb-
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HBIE TPOCHI CIEAYyeT MPUHUMATh auameTrpoM 1,95—6,5 MM, kaTaHKy — quameT-
poM 5,5—8 mm.
HarpeB pOBOIHUKOB BBI3BIBACTCS NIPOXOKICHUEM IO HUM TOKa |, 3Hade-
HUE KOTOPOI0 P paBHOMEPHOU Harpyske (a3 onpenensercs rno popmysam:
i Tpex(das3Hoi ceTH (C HyJIeBBIM ITPOBOAOM U 0€3 HEro)
Pro

lpo="72— —— (6)
* J3uy,cosp
118 ABYX(ha3HOM CETH ¢ HYJIEBBIM IIPOBOIAOM
P
Ipo = % ( 7 )
Uy COS 9
1u1s1 oHO(A3HOM ceTn
Ppo
_ P 8
I o Uy 05 (8)

JIist KaxI0M ABYX- WM TPEXTIPOBOIHOM CETU C HYJIEBBIM MIPOBOJIOM IIPH

1100011, B TOM YHCJI€ U HEPAaBHOMEPHOM, HArPy3Ke TOK OIpeAeseTcs no Gopmyie
= 2 (9)
UgpCOS e

B npuBeneHHBIX GopMyiax IPHHSITHI CIACAYIOMNE 0003HAYCHHS:

P, - aKkTHBHAs pacueTHasl MOILHOCTb OJHOM, IBYX U TpeX (as;

CoS - KO3 (HUIIUEHT MOIITHOCTH HATPY3KHU;

Ug, Uy - HOMHMHaIIBHBIE HAIPSKEHUS CETH — (ha3HOE U JIMHEHHOE.

BaxxHbIM yclioBHEM MPU TPOSKTUPOBAHUU OCBETUTEIBHBIX CETEH SBISETCS
oOecrieyeHue y JaMi HeoOX0AUMOro YpOBHs HanpspkeHus. [[ist aTux uenei
BBITIOJTHSFOT PacyeT OCBETUTEIIBHON CETH TI0 IMOTEPE HAMPSIKEHUS.

[Tpuaumas 3a Ui, MUHIMAaJIBHO JOITYCTUMOE HaIpshKEHUE y HanOoJsee yaa-
JEHHBIX JIAMI, MOKHO OIPEIENIUTh BEIMYHMHY pacrojaraeMpix norepp AU,
HaIPsDKCHUS B CETH 110 (popMyie

AU, = Uy - Upin - AU, (10)

riae Uy, - HOMUHAJIBbHOE HAMpsHKEHUE TIPH XO0JI0CTOM XO07e TpaHchopmaTopa;

AU, - moTepst HanpspKeHHsI B TpaHCHOpMaTope, MPUBEICHHA KO BTOPHY-
HOMY HamnpspDKeHH10. Bce cocrapisroniue, MpruBEICHHBIE B YKa3aHbl B MPOIICHTAX
UHOM'

Pacnonaraemsle moTepu HampsbKeHHs OcBeTUTeNbHOU ceth AU, B 3aBUCH-
MOCTH OT MOIIIHOCTH TpaHcopMaropa S, K03 uiimenTa ero 3arpy3ku u Kod¢-
buIenTa MOIITHOCTH HAarPy3KHU MpUBEEHBI B Ta0a. [Ipuuem oHHM paccUUTaHBbI IS
Unin = 97,5 %; ipu Ipyrux 3HAYCHUSX JTOJDKHBI OBITH BHECEHBI N3MECHEHHSI.

22



BUBJIUOTIPAOUUYECKHN CITMCOK

1. TOCT 21.608-84. BHyTpeHHee »5JIeKTpUUYeCKoe ocBelieHue. Pabouue
yeprexxu. M. M3n-Bo ctanaaprtos, 1984.

2. Kyapun B.U. DnexrtpocHaOxeHHUE MNPOMBIILICHHBIX MNPEANPUSTUHN
[Texkct]: y4uebHuk mis cryaeHTtoB By3oB / b. W. Kynpun. - M.: Hnatepmer
Nuxxuaupunr, 2005.

3. IlpaBuna ycTpoiicTBa 3JIEKTPOyCTaHOBOK [TeKCT]: Bce melcTBYyrOmUe
paznensl [TYD-6 u [1YD-7. Bein. Ne 3 (¢ u3M. U 101, 110 COCTOSIHUIO Ha | siHBap4
2006 1.). - 6-¢ u 7-e uzn. - HoBocubupck: Cubupckoe yHUBEPCUTETCKOE U3/-BO,
2006.

4. CHull 23-05-95. EcrecTBeHHOE M HCKYCCTBEHHOE OCBEIICHHUE. - W3],
odut. - M. : T'VII LIIII, 2001.

5. CnopaBounasi kaura no cetorexuuke / Ilox pen. FO.b.Aitzenbepra. M.:
Oneproaromusaar, 1995.

6. CipaBoyHasi KHATA TIO MPOCKTUPOBAHHIO DJICKTPUUECKOTO OCBEIICHUS /
[lox pen. I'.'1.Knoppunra. JI.: Oneprus, 1976.

7. DnekTpudeckoe ocpenieHue [TekcT]: yaeoHoe mocodue / B.W. bupronun.
— Kypck: KypcekI'TY, 2007.

23



HPUJIOKEHHUE A

HpHMep pacduera oCBCICHUA NMPOU3BOACTBCHHOI'O INOMEIIICHUSA

Hcxonnbie ganubie: juHa nexa A = 54 M, mmpuHa nexa B = 24 M, BricoTa
nexa H = 10 M, BpicoTa paboyell NOBEPXHOCTH HaJ MoJOM nexa h, = 1,2 M, pac-
CTOSIHME CBETWJIbHUKA OT nepekpoitust h, = 1,0 M. TpebGyemoe 3HaUeHME OCBEIlIECH-
HOCTHM Ha paboumx MecTax B Lexe, coctapistomiee 300 mrokc, Oyner co3naBaTbCs
CUCTEMOI 00ILEro OCBEIIEHUSI — CBETHIIBHUKAMU, MOJBEIIEHHBIMU O] TIOTOJIKOM
exa.

Pacuer HaunHaeM ¢ omnpeieNIeHUs] pacCTOSIHUSL OT CBETUJILHUKOB /10 paboyeit
MOBEPXHOCTH 1O clexytomiei popmyse:

h=H-h,-h,=10-12-1= 78Mm.
rae h, — BeicoTa paboueil HOBEPXHOCTH HaJl IOJIOM, paBHas 1,2 MeTpa.
[IpeaBaputenbHo BbiOMpaem cBeTwibHUKM Thna JKCII ¢ nammnamu
JIHat. JlaHHbIEe CBETMUJIIBHUKH, UMEIOT IITyOOKYI0 KPUBYIO pPacCIpEIeNICHHs CUJIbI
cera. Haxoaum juisi HUX OTHOULIEHUE A,, PACCTOSHUSI MEXKIAY CBETHWJIBHHUKAMU K
paccTosiHUIO 10 paboueld MOBEPXHOCTU. 3HAUYCHHUE A, paBHO 1, TOrjga paccTosiHue
ME¥XK]ly COCEJTHUMU CBETUJIbHUKAMU HAaWJIEM KaK:
L.= h*A, = 1¥*78=78m
Hcexons w3 HAAEHHOTO PACCTOSHUS ONPEAETIUM YUCIIO MPOJIETOB B
pSIy MEX-Iy CBETHWJIBHUKaAMU
Ny = A/L, =54/7,8=6,9 , npuHuMaem n,, = 6.
Uucno CBETUIIBLHUKOB B PSIY
Neg =Ny 1 = 6+1=7.
PaccrosiHue OT KpaiiHEro CBETUJIbHUKA 10 CTEHBI
a= (A-n,*L)/2= (54-6*7,8)/2= 3,6 m.
[IpyHuMaeM paccTosiHuE MEXIY pslaMd MO IMpuHe nexa L, = 6 m.
Tornma yucno pAnoB 0 NIMPUHE
N = B/ L, = 24/6 = 4.
Yucio mposieToB MEXAy psanamu
Npp = Npgy -1 = 4-1=3.
OO1iee 4YMCIO CBETHJIBHUKOB
Ness = Neg™ Npgn = 774 = 28.
Torma cBETOBOI MOTOK JIaMITBI ONPEEseTCs Mo cheaytomen Gop-
MyJI€:

® = E,*K,on*F*zm*ngz, 1M
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rae E, - HopMupoBaHHas OCBEIIEHHOCTh, paBHas 300 Jik;
K,an - K03 durnmenT 3anaca, paBHbii 1,5;
F - mmomans niexa, paBHas 54*24 wm;
Z - K03 PUIMEHT MUHUMAJILHOW OCBEILIEHHOCTH, PaBHBIN
1,15;
M - k03 dUIMEeHT ucnoab30Banus, paBHbIi 0,55.
® =300%*1,5*54*24*1,15/0,55*28 =43551 nwm.

Boibupaem ns ycranoBku cBetwibHUkM JKCI172-400-001/002 ¢ nammoi
tuna JJHaT-400 ¢ P = 400 Bt. CBeToBO# MOTOK BHIOPAHHOM JIaMIIbl COCTaBIISET
48000 mm.

Pacuer ocBenieHuss BO BCIOMOTATEIbHBIX TTOMEIIEHUSIX TPOU3BOAUTCS aHa-
JIOTUYHO. YcTaHaBiauBaeM B KoMHaTe mactepoB 4xJII10-05 2x40, B xmagoBont -
2xJIT1O-05 2x40.

DIEKTPOTEXHUUYECKUIA pacYeT OCBEIICHUS
OmnpenenuM pacueTHYIO MOIITHOCTh OCBEIIECHHUS 11eXa:
Ppo = PruppaNypn KukKs, KBT
Ppo= 28%400*0,9*1,2 = 12,1 kBrT.
Bri6upaem kabenb 1711 TUTaHUSI OCBETUTEILHON HArPY3KHU.
PacueTHsblii TOK:
o = P,/ (N3*U*Cos),
lho = 12100/(¥3:3800,85) = 21,6 A.

Ceuenue nuraroniero kademns BIOEPEM MO YCIOBUIO HarpeBa pacuyeTHHIM
TO-KOM. BriOupaem kabenb ¢ MenHbpIMU sxrutamu turma BBIM 5x2,5 MM, | mon = 21 A.
[IpoBepumM BBIOpaHHOE CEUEHUE HA TIOTEPIO HATIPSKEHUS:

AU =~3*21,6*0,035*(13,3*0,85+1,8*0,64)*100/380 = 4 %
4TO B Mpefenax JOMyCTUMOro. JIJIs 3amuThl OCBETHUTEIBHONW CETH U
TPy CBETUILHUKOB MMPUMEHUM BBIKITIOUATETN aBTOMaTHdeckue BA-47.
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HPUJIOKEHUE b

Ta6auua b.1. [IpumepHblii nepeyeHb TeM pedepaToB U JOKJIA/A0B

Ponp QJICKTPUICCKOT'O OCBCIICHUA.

HCTOpI/I‘IGCKOG Pa3BUTHUC IJICKTPHUICCKOT'O OCBCIICHUA.

CoBpeMeHHbIE TPOOIEMBbI IOCTPOCHHS U YNPABICHUS CUCTEMAMU AJIEKTPU-
YECKOI'0 OCBELICHUS.

COBpCMCHHBIG TCXHOJIOTHH B CUCTCMAX JJICKTPHUYICCKOT'O OCBCIICHUA.

COBpGMGHHBIG TCXHOJIOTHH IIOBBIIICHHUA Ka4CCTBaA JJICKTPOSHCPIUHU B CHU-
CTCMax SJICKTPUYICCKOI'O OCBCIICHUA.

CoBpeMEHHBIE MEPOIIPUATHS IO CHHKEHUIO MOTEPh MOITHOCTH U JJIEKTPO-
DHEPIUM B CUCTEMAX JIEKTPUUYECKOIO OCBEIICHUS.

7.

O6HII/IG CBCACHUA 00 QJICKTPHUYCCKUX HCTOYHHKAX CBCTA.

8.

3JIGKTpI/I‘-ICCKHG JJaMIIbl HaKaJIMBaHHA.

9.

["anorenHbIe 1aMIIbl HAKAJIUBAHMS.

10.Fa3opa3pﬂ):[HHe JJaMIIbl HU3KOI'O JaBJICHUA: JIOMHUHCCIHCHTHBIC JIAMIIHL.

11.OHepro3KOHOMUYHBIE TIOMUHECIIEHTHBIE JTaMIIbI.

12.KommakTHbIE JJIOMHMHCCIOCHTHBIC JIAMIIBI.

13.T"a3opa3psiiHbIE JIaMITbl BHICOKOTO JIABJICHUSI: TYTOBbIC PTYTHBIE JIAMITBI, , U

14.MeramiorajioreHHbIE JTaMIIbI

15.HarpueBsie JiaMIbl BBICOKOTO JaBJICHUS

16.CucteMbl OCBEIIEHHS C UCIIOJIB30BAHUEM CBETOBOIOB

17.CucremMsl OCBCIICHUA C HCIIOJIB30BAHHMCM CBCTOJMOJHBIX JIAMII.
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