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BBEJAEHHUE

OnTuueckoe U3IydeHUE Bce B OOJIBIIEH CTENEHU MCIONb3YeTCs B TEXHOJOTHUYe-
CKUX Tpoleccax CeIbCKOX03IWCTBEHHOIO MPOU3BOJCTBA, CTAHOBUTCS YAaCThIO TEXHOJIO-
Ui TPOU3BOJICTBA KUBOTHOBOJUYECKOW W MTHUIEBOAYECCKOW MPOMYKIIMH, OOECTICUCHHUS
YpOXKAWHOCTH PACTUTEIBHBIX KYJIbTYp. AHAIU3 CTPYKTYphl OajaHca 3JIEKTPUUECKOU
SHEPru, MoTpPeOTeMOl CeITbCKOX03IUCTBEHHBIM MMPOU3BOJCTBOM, TO3BOJISIET 3aMETUTh
TEHJICHIIUIO K BO3PACTaHUIO JIOJIM €€ UCIIOIh30BaHUS B CBETOTEXHUYECKUX YCTAHOBKAX.

[To mpoOnemam u criocobaMm KCIOJIb30BaHUS ONTHYECKOTO M3IYYEHHS CEIbCKOXO-
3sIICTBEHHOE TIPOU3BOACTBO 0COOO BBIIEISETCS U3 BCEX OTPACIIe HAPOJHOrO XO35HUCTBA.

O} exTuBHOE HCMOJB30BAHUE ONTHYECKOTO W3IYYCHUS U JOCTIKCHUH COBpe-
MEHHOM CBETOTEXHHKU — Ba)KHBIH PE3epB MOBBIIICHUS] MPOU3BOIUTEILHOCTH TPYJa,
MIPOJYKTUBHOCTU CEJIbCKOXO3SUCTBEHHBIX JKUBOTHBIX, MTHIBI M PACTCHUM, KadyecTBa
BBITTYCKA€MOU MPOYKIINH, CHUKEHUS TPaBMaTU3Ma U COXPAHEHUS 3I0POBbS UeJIOBEKa.

BaxxHoii 3a1aueld KypcoBOro MPOCKTUPOBAHUS SBIISIETCS PUBJICUCHHUE CTYICHTOB
K M3YYCHUIO CTEIUaIbHON TEXHUYECKOU JIUTEepaTyphl U HOPMATUBHBIX MAaTEPUATIOB IO
MIPOCKTUPOBAHUIO CBETOTEXHUYECKUX YCTAHOBOK, OBJIAJICHUIO COBPEMEHHBIMH KOMIIb-
IOTEPHBIMH TPOTPAaMMaMHM IO MPOBEJACHUIO CBETOTEXHUYECKHX PacyeToOB, puobdpere-
HUIO HaBBIKOB pabOThl ¢ HUMH, HCIOJIB30BaHUS CeTH VIHTEpHET /I TMOuCKa
COBPEMEHHOI'0 CBETOTEXHUUYECKOTO U JICKTPOTEXHUUECKOTO 000PYI0BAHUS, YTO JOJIK-
HO OBITH MPOJAEMOHCTPUPOBAHO B BHITTOJTHEHHOM IMPOEKTE.

B npennaraemoM yueOHO-METOJUYECKOM IMOCOOMM M3J0KE€HAa WHGpOpMAIUsI O
HOPMAaTUBHBIX TPEOOBAHUAX K MPOEKTAM CBETOTEXHUYECKUX YCTAHOBOK, MOPSJKE MPO-
eKTUpOBaHUs, 0hOPMJICHUS U METoAaX pacdeToB. [IpuBeneHBl HEKOTOPhIC HayaJIbHBIC
CBEJICHHS O BHIOOPE MCTOYHUKOB CBETA, CBETHIIBHUKOB U 3JIEKTPOTEXHUYECKOTO 000pY-
JIOBaHUS, MPUMEHSIEMBIX B CBETOTEXHWYECKUX ycTaHOBKax. OjHAKO, y4YUTHIBAs, YTO
000py/I0BaHUE TOCTOSTHHO COBEPIIECHCTBYETCS, MPU BBIMOIHEHUH KYpPCOBOT'O MPOEKTa
(paboThI) 3TOr0 MOXKET OBITh HEJAOCTATOYHO M TMOTPeOyeTcs TMOUCK, HApUMEpP 4Yepe3
HNuTtepHer, 60siee HOBBIX MOJIEJIEH, TOCTABISIEMBIX 3aBOIaMU-U3TOTOBUTEIISIMH.

[Tocobue HOCUT MPAKTUKO-OPUEHTHUPOBAHHBIN XapaKTep.

N3nanue mnpemHasHayeHO sl CTYACHTOB BBICIIMX YYEOHBIX 3aBEIICHHM, 00Yy-
qaromuxcs no crnenranbHocTu 1-74 06 05 DHepreTuyeckoe obecriedeHue CebCKOXO-

3SHMCTBEHHOI' O IMIpONU3BOACTBA (HO HaHpaBJICHI/IH)



HEJNA, 3AJAYN U TEMATHUKA KYPCOBOI'O IIPOEKTA (PABOTDI)

eab KypcoBoro npoexkrta (padorni):

— 3aKperNuTh U CUCTEMATU3UPOBATh TEOPETUUYECKUE 3HAHUS O UCTOYHHUKAM CBe-
Ta, CBETOTEXHUYECKOMY U DJICKTPOTEXHUUYECKOMY O0OPYIOBAHHIO U MPUMEHEHUIO HX B
MTOMEIIEHUSIX CeITbCKOX035UCTBEHHBIX MPENPUATUM, 3JaHUN U COOPYKEHUI;

— MPUBUTH MPAKTUUECKUE HABBIKK CAMOCTOSATEIIHOTO PEIICHUS MHKEHEPHBIX 3a-
Ja4 TI0 PacyeTy CBETOTEXHHUYECKUX YCTAHOBOK M PaIlMOHAILHOMY MPUMEHEHHUIO DHEP-
ro3(QGHeKTUBHOTO CBETOTEXHUYECKOTO M JJIEKTPOTEXHHUYECKOro O0OpYyIOBaHMS Ha
00BEKTaX arpoNpPOMBIIIJIEHHOT0 KOMILJIEKCa;

— I[MOATOTOBUTH CTYACHTOB K BBIIOJITHCHHUIO JUIIJIOMHOI'O IIPOCKTA.

3ajaum KypcoBOro npoekra (padorni):

— U3YYCHHE CTYJCHTaAMHU CHEIUaIbHON TEXHUUYECKOUW JIMTepaTypbl U HOPMATHB-
HBIX MaTEPHUAJIOB MO MPOEKTUPOBAHUIO CBETOTEXHUYECKUX YCTAHOBOK;

— OBJIQJICHUE COBPEMEHHBIMH KOMITBIOTEPHBIMU IpOrpaMMaMu IO MPOBEICHUIO
CBETOTEXHUYECKUX PacueTOB, MPUOOPETCHUIO HABBIKOB Pa0OThI C HUMU;

— UCHOJIb30BaHue ceTH MHTepHeT /sl TOMCKa COBPEMEHHOTO CBETOTEXHUYECKOTO
U 3JEKTPOTEXHUYECKOrO0 OOOPYJIOBaHUS, UYTO JOJKHO OBITH IMPOJEMOHCTPUPOBAHO B
BBITIOJTHEHHOM TIPOeKTe (padoTe).

— MOATOTOBUTH CTYJIEHTOB K JUIIJIOMHOMY MPOSKTHPOBAHUIO.

JIOCTHXKEHUIO 3TUX IIesiel crocoOCTBYeT MHAMBUIYAIbHBIA XapaKTep 3aJlaHui K
KypCOBOMY IPOEKTY (paboThI)

TemaTnka KypcoBoro npoekra (padorsnl)

«IIpoeKT OCBETHTEILHOM YCTAaHOBKHU 3J]aHUS C 3aJaHHBIMU MapameTpamu» (1o
3a/IaHUIO MPETIOIaBaTEelIN).

BapuanTel 3a1aHuld BBIJAIOTCS PETIOAABATEIIEM.



CTPYKTYPA U COAEPKAHUE KYPCOBOI'O ITPOEKTA

1 CtpykTypa KypcoBOTo mpoekTa (paboThl) T0IKHA BKIIOYATH CIEIYIOIINE

AJIEMEHTHI (MaTepuabl IPUBECHBI B MTOPSIKE UX PACTIONOKEHU):

— TUTYJIBHBIHN JIUCT;

— 3a/1aHHUE;

— BEJIOMOCTh KOMILJIEKTa TPOEKTHOW TOKYMEHTAIINH (JIJIs1 KYPCOBBIX TPOCKTOB);

— pedepar;

— COZIEp’KaHUE;

— BBEJICHUE;

— TEKCT MOSICHUTEIBHOH 3alMCKU ¢ WLTIOCTPATHBHBIM MaTepUajIoM, TaOIUIIaMH,
rpadukaMu u T. 11.;

— 3aKJII0YECHHE;

— CITUCOK HCIIOJIb30BAHHBIX HCTOYHUKOB;

— MPHIIOKEHUSI.

2 O6mwmit 00beM KypcoBOro mpoekTa coctapisieT 40—55 MaTMHOMUCHBIX

cTpaHull, (KypcoBoi paboTel 25—30 cTpaHul).

3 Ob6wveM rpaduueckoil 4acTH KypCOBBIX MPOEKTOB COCTABISET, KaK IMPaBUIIO,
5 nuctoB popmara Al, A3, A4 (06bem rpaduueckoil YacTu KypcoBOW pabOThl MOKET
OBITH YMEHBIIICH).

4 Crioco0 BBITIOTHEHHS TEKCTOBBIX MaTepHajOB — MAITMHONMCHBINA (OCHOBHOM) C
MPUMEHEHHEM BBIXOJHBIX MEYATAINMUX YCTpoiicTB DBM — mpu 3TOM peKOMeHyeTcs,
HaOWpasi TEeKCT B TEKCTOBOM penakTtope Word, ucmonb3oBath mpudthl Times New
Roman pasmepom 14 pt (TyHKTOB) C TIOJYTOPHBIM HHTEPBAJIOM, BHIPAaBHUBAHHE — TIO

mupuHe, abzaHbi orctyn — 1,25 cm.



CTpyKTypHBIE 3JIEMEHTBI KyPCOBOI'0 IIPOEKTA

1 Tumynvnuwiit 1ucm SBISIETCA NEPBOUM CTPAHUIICH PACUETHO-TIOSICHUTEILHON 3a-
nrcku. BeimonHseTcs Ha OjlaHKe ycTaHOBJIEHHON (opmbl. Ha TUTYIBHOM JIHUCTE paMKH
HE BBITIOIHSIOTCS, IITAMIT OCHOBHOM HAJIMUCH HE TIPUBOISAT.

2 3adanue na npoexkmupoeanue SBISIETCS TJIaBHBIM PYKOBOJICTBOM, Ha OCHOBa-
HUU KOTOPOTO pa3padaThIBaeTCs MPOEKT. 3ajlaHhe BBIMOJHACTCS Ha OJIAaHKE YCTaHOB-
JIEHHOTO 00pasiia, KOTOPbIA BBIIAETCS PYKOBOJUTEIEM KYpCOBOTO MpoeKkTa (padoThl).
3amanue yTBep:kaaercs 3aBenyromum kadeapoit. [lpu nmonydeHun 3aganus CBOIO MO/I-
MMCh HA HEM CTaBUT CTYJICHT.

dopma 3a7aHus HA KYPCOBOM MPOEKT U MPUBEJICHA B MPUIIOKEHUU A.

3 Beoomocmp KoMILUIEKTa IPOSKTHON TOKYMEHTAIIUU JIJIS1 KYPCOBBIX IMPOEKTOB SIB-
JII€TCS CBOJHBIM MEPEUYHEM BCEX MaTEPHUAIIOB, Pa3pabOTaHHBIX MPU MPOSKTHUPOBAHUH.

4 Peghepam — 310 KpaTKas XapaKTEPUCTHKA BHITIOJHEHHOTO MIPOEKTA, MpeIHA3HA-
YeHHas JUIsl MpeBapUTEIbHOTO O3HAKOMIICHHS C MPOEKTOM M OTpa)karolas OCHOBHOE
cojiep>kaHue pabOThl C TOYKU 3PECHUS €€ JOCTOMHCTB M JIOCTHXKECHUS I1I€JIH, MOCTABJICH-
HOW B TEME MPOEKTA.

Tekcr pedepara nuieTcss Ha CTaHAAPTHOM JIUCTE, OpOopMIEHHOM pamMKoil. OCHOB-
HYIO HAJIMMCh Ha JIAHHOM JIUCTE HE TToMelaroT. Homep cTpaHulibl He IPOCTABIISIIOT.

3arosnoBok «Pedepar» nuiercs ¢ mponucHOM OYKBBI M pacroiaraeTcsi Ha OTIENb-
HOM CTpOKE CUMMETpUYHO TeKcTy. O0beM pedepara — He Oosee ofHON cTpaHulbl. BHava-
JIe YKa3bIBaIOT 00BEM MPOSKTHOM TOKYMEHTAIIUU: TIEPEUUCIISIIOT 00U 00BEM TEKCTOBBIX
MaTEpUaJIOB C BbIICJICHUEM, B TOM YHUCJE, WUTIOCTPALUNA (3CKU30B, PUCYHKOB, TAOJIUIl U
T. I1.); YKa3bIBalOT 00beM rpaduuecKoil 4acTh MPOEKTa. YKa3bIBaIOT KOJUYECTBO UCIIONb-
30BaHHBIX MCTOYHHUKOB. Jlajiee MPUBOIAT KIIFOUEBbIE clioBa. llepedeHpb KITFOYEBBIX CJIOB
JODKEH BKJIIOYAaTh OT S5 A0 15 clnoB WM CIOBOCOYETAaHWM W3 TEKCTa pacueTHO-
TOSICHUTEILHOM 3aIMUCKH, KOTOPBIE B HAUOOJIBIIICH CTENEHU XapaKTEPU3yIOT COIepKaHHE.

KiroueBbie cioBa MpUBOMASITCS B UMEHUTEIILHOM TAJIKe U 3aMMUCHIBAIOTCS CTPOU-
HbIMU OyKBaMu B CTPOKY 4epe3 3amsiThie mocie Ha3BaHus «KiroueBbie cioBay.

3aTeM Jar0T KpaTKoe cojepkaHue mpoekTa (padoThl), oTpakarollee 1esib padoThl,
METObI pa3padOTKHU, MPUHATHIE PEIICHUS, TPUBOISIT UTOTOBBIE PE3YJIbTaThl 1 OCHOBHBIC
MOKAa3aTeNIN, YKa3bIBAIOT BO3MOXXHOCTH BHEAPEHUS OCHOBHBIX PE3YJIHTaTOB MPOEKTA.

O6paszen pedepata npuBeeH B MPUIIOKEHUU A.

5 Cooepirrcanue nipeaHa3HAUYCHO NI OOJIETYeHHS TMOMCKA HEOOXOIUMBIX MaTe-
pHAJIOB TIPU YTCHHUM 3aMKMCKH, a TaKXe JJIsi 00IIero 03HaKOMJICHHS ¢ paboToN U Tpe-
cTaBieHuss 00 oObeMax Bcex pasnenoB. Copaep’kaHue HAYMHAET TEKCTOBYIO YacTb
pacyeTHO-NOSICHUTENIbHOU 3anucku. Ero pasmemaror cpasy mocie aucra pedepara ¢
HOBOU CTpaHUIIBI U TPH HEOOXOAUMOCTH MPOJAOKAIOT HA TIOCIIEIYIONUX JTUCTAX.
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CnoBo «CoaepxaHue» MUIIYT C MPOMUCHON OYKBBI MOCpeIMHE CTpaHulbl. B co-
Jep>KaHUU TPUBOAAT MOPSAKOBBIE HOMEpPAa U HAUMEHOBAHUSI Pa3/eiioB, MMOAPA3IEIOB U
MYHKTOB, UMEIOIINX HAUMEHOBAaHUE, a TAKXKe MPUIOKEHHUS C UX 0003HAYEHUSIMH U Ha-
MMEHOBAaHUSAMHU. YKa3bIBAETCSI HOMEpP JIMCTa (CTpaHUIbl), HA KOTOPOM Pa3MELIEHO Ha-
yajio Marepuana (paszena, mojapasnena u T. m.). Ha mepBoit crpaHuue coaep:kaHus
MPUBOJAT OCHOBHYIO HAJIUCh MO (OpME, COOTBETCTBYIOIIEH OCHOBHOW HAJIHUCHU MEp-
BOT'O JINCTa TEKCTOBOro marepuana. [Ipumep odopmieHusi orjaBieHUs NpPUBEACH B
MIPUJIOKEHHUH A.

6 Bsedenue xapakrepusyeT COBPEMEHHOE COJIepKaHUe TeX BOIIPOCOB U MPOOJIEM,
KOTOPBIM MOCBSIIEH KypcoBOil mpoekT (padota). Bo BBeneHnn Hy>xHO 000CHOBATh He-
00XOJIMMOCTH MPOBEACHUS UIMEHHO 3TOM paboThl, MOKA3aTh €€ MECTO B PSAY aHAJIOTUY-
HBIX paboT, aKTyaJlbHOCTh U HOBU3HY pa3palaThIiBa€MOUN TEeMbl, LEIb MPOEKTa U YTO
0’KHMJIAETCS MOJIYYUTh B PE3YJBTATE €TO BBITOJTHEHUS.

7 Texcm noacuumenvhoui 3anucku. CoIepKaHHE pa3lelIOB PACUETHO-
MOSICHUTENILHOM 3alMCKU Ompeensercs 3afaHueM Ha npoekTupoBaHue. OdopmiieHue
PACUYETHO-ITOSICHUTEILHOM 3aIIMCKH OCYILIECTBIIIETCS. B COOTBETCTBUHU C MPUIIOKEHNEM A.

8 3aknrwuenue nOIKHO OTPaKaTh OCHOBHBIE PE3yJbTaThl paOOThI, BBIBOABI U
MIPEIJIOKEHUS.

9 Cnucoxk ucnonbv3o6annuslx ucmouynuxkog. CocTaBIeHHE CIIMCKA UCIIOJIb30BAaHHBIX
MCTOYHUKOB SIBJIIETCS 3aBEpIICHUEM KYpCOBOTO MPOEKTa (paboThl), OCHOBOM NJisi KOTO-
pOro CiIyXaT 3alKiCH BCEX MPOCMOTPEHHBIX U U3YYEHHBIX KHUT, CTaTe U3 COOPHUKOB U
KYpPHAJIOB U Jpyrux matepuanoB. Kak mpaBuio, ucmosb3yercs aidaBUTHBINA CIIOCOO
IPYNIUPOBKHU MaTepuana B CIUCKAX, KOTJIa UCTOYHUKH TPYIIUPYIOT B al(paBUTHOM MO-
psake 3anuceil. B Havane cnucka pasmernarorcs no andaBUTy KHUTH, a 3aTeM — CTaThU
U3 KypHaJoB U COOpHUKOB. [Ipu 3TOM MHOCTpaHHbIE UCTOYHHUKHU pa3MeIaloT 1o anda-
BUTY T1OCJIE MEPEYHs BCEX UCTOYHHUKOB Ha SI3bIKE BBITIOJIHAEMOM PaOOTHI.

bubnuorpaduueckuii ykazaTesnb UCIOIb30BaHHON MpH BhimogHeHun Y MIT nute-
paTypsl J1aeTcsd Ha OTAENbHOM CTpaHule (CTpaHuLax) MoJ 3aroioBkoM «CIHUCOK HC-
MIOJIb30BAHHBIX UCTOYHUKOBY. 3ar0JIOBOK MOPSAIKOBOTO HOMEPA HE NMEET.

B cnucok BKIIFOYAKOT TOJNBKO T€ UCTOYHHKH, HA KOTOPHIE B TEKCTE MOSICHUTEIb-
Hoit 3amucku (I13) umeercs ccpuika. Kaxkaplii HCTOUYHUK, BKIIFOYEHHBIA B CIUCOK, HY-
MEpYIOT apaOCKUMH LIUPPAMU C TOUKOM U 3aMTUCHIBAIOT C HOBOM CTPOKHU.

[IpuMepsl 3anKUcH TUTEPATYPHBIX HCTOUHUKOB ITPUBEICHBI B MPUIIOKEHUHU A.

10 Ilpunoswcenua. Matepuan, JTONOJHSIOMMI TEKCT AOKYMEHTA, NOIYCKAETCS
MOMENIAaTh B MpWIOKEHUsAX. [IpuinokeHussMu MOryt ObITh, Hampumep, rpaduueckuit
Martepuall, TabIuibl 00JIbIIOr0 popMaTta, pacueThbl, ONUCAHUS aNapaTypbl U MPUOOPOB,
OMMCaHUs AITOPUTMOB U MpOrpaMM 3ajady, pemaeMbix Ha OBM, u 1. a. [Ipunoxenus
OoQOpMIISIOT KaK MPOJOJIKEHUE 3aMMCKU Ha TOCIEYIOIIHNX €€ JIUCTaX.



B Tekcre 3ammckum Ha BcCe MPUIOKCHUA TOJIZKHBI OBITH JaHbl CCBIJIKH.

HpI/IJIO)KCHI/IH pacmojararoT B HOPAAKE CChIIIOK HAa HUX B TCKCTC 3AIIMCKU.

COILEPKXAHHUE KYPCOBOI'O IIPOEKTA
OCBETUTEJLHOM YCTAHOBKH

B kypcoBoM mpoekTe TpeOyercs CHpOEKTHPOBATh OCBETUTEIBHYIO YCTAaHOBKY

3JIaHUS CEIIbCKOXO3SMCTBEHHOTO 00BEKTA.

Kypcoeoii npoexm NOTKEH COAEPKATD:

1 O6mas yactb

1.1 KpaTkas xapakrepucThka MOMEIIECHHI.

1.2 Onucanue TeXHOIOTMYECKOTO Mpolecca.

2 CBeTOoTeXHHMYECKHUIl pacyer

2.1 Bb16Op UCTOYHUKOB CBETA.

2.2 Bb1OOp CUCTEMBI U BUJIOB OCBEIICHUSI.

2.3 Bbi6op HOpM OCBEHIEHHOCTUU U KO3 (PUIIMEHTOB 3amaca.

2.4 Bb16Op TUIIOB CBETUIILHUKOB.

2.5 Pacuert pa3menieHus: CBEeTUILHUKOB OCBETUTEILHONW YCTAaHOBKH.

2.6 Pacder ocBeTUTENIHLHOM YCTAHOBKM MOMEIIEHHUM (COTJIACHO BapUaHTY) TOUCU-
HBIM METOJIOM, METOJIOM KO3 (UIIMEHTA UCTIONBb30BAaHUS CBETOBOTO MOTOKA, K METOJIOM
ynenbHoi MomHocTh. [loMenienns, He yKka3aHHbIE B BapUAHTE, PACCUUTHIBAIOT JIIOOBIM
METO/IOM, BEIOPAHHBIM 110 KEJIaHUIO CTYICHTA.

2.7 CocraBieHue CBETOTEXHUYECKOW BEIOMOCTH HA OCHOBAaHUHU PACUETOB.

3 Pacuer 3J1eKTpHYECKHUX ceTel 0CBETUTEIBHBIX YCTAHOBOK

3.1 Be1OOp HanpsOKEHHUSI B CXEMBI ITUTAHUS DJICKTPUYSCKON CETH.

3.2 Be10Op TpyNIOBBIX IIMTKOB, OMPEICICHHE MECTa MX PACTIONOKCHHS M TPACChHI
AIICKTPUYECKON CETH OCBETUTEIIPHOM YCTAHOBKH JJISl TIOMEIICHUN 3/TaHHSI

3.3 Bei6op mapku npoBoa0B (kabesei) u crocoda mpoKJIaikKu CeTH

34 Pacuer u mpoBepka CEYCHUS IPOBOJHHUKOB DJJICKTPUYCCKOH CETH
OCBETHTEIIBHON YCTAHOBKH W 3aIUTHI CETH OT aBAPUHHBIX PEIKUMOB.

3.5 CocraBienne Tabmuipl «Crnenudukanus» Ha OCHOBHOE O00OpYIOBaHHE,
MPOBOJIa, KaOEIM M YCTAaHOBOYHBIC MaTCPHUAIIBI.

3.6 Pa3paboTka MPHUHIMITHAIBHBIX 3JEKTPUYECKUX CXEM IMHUTAIOIICH W TPYIIIO-

BBIX CETEH U ABTOMATHU3alIUHN YIIPABJICHUSA OCBETUTCIILHOM YCTaHOBKOﬁ.
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4 Jxkcmyatanmsi OCBETUTEIbHON YCTAHOBKH

4.1 Opranuzanus SKCIUTyaTallii OCBETUTEIbHON YCTaHOBKHU.

4.2 DHeprocOepexeHne Mpy IKCIUTyaTallii OCBETUTEIbHON YCTaHOBKH.

4.3 TexHuka 0€30MacCHOCTH U OXpaHa TPyJa MPH IKCIUTyaTallud OCBETUTEIBHBIX
YCTaHOBOK.

Ilepeyenb rpaguyeckoro marepuaJia:

1) muct D0-1 «O0mue nannbie» (popmat A3);

2) muct D0-2 «Ilnan pacnoyioKEeHHs AJIEKTPO- U CBETOTEXHUUYECKOTO 000pyH0-
BaHUSA U TPOKJIAJKA 3JIEKTPUUECKUX CeTei», BbIMoMHEHHbI B MacmTade 1:100 (1:200,
1:50) (bopmar Al);

3) muct D0-3 «PacueTHas cxema ocBeTUTENIbHOM ceTn» (hopmat A3);

4) muct D0-4 «IIlpuHuMnNUanbHAasE CcXeMa TPYNIOBOrO IMUTKA OCBEILICHUS
(popmar A4);

5) muct D0C «Crierdurarys 31eKTpoodopyI0BaHus U MaTepuayioBy (popmat A3);

IIpu BHINOJHEHUN KYPCOBOH padoThbl CTYI€HThI BBINOJIHSIOT: pACUET OCBETHU-
TEJIbHOM YCTAaHOBKHM MOMENIEHUH (COriacHO BapHaHTY) TOYEUHBIM METOJOM, METOJIOM
ko3 pUIeHTa UCTIOIB30BAHMS CBETOBOTO MOTOKA M METOJOM YJEIbHOW MOIIHOCTH.
Pacuer ocBETUTENBHON YCTAHOBKH OCTaJbHBIX IOMENIEHUN HE IIPOU3BOIUTCS.

[Tynktel 3.5; 3.6 u nyHkT 4 He BeINONHSAOTCS. ['paduueckuii Matepuan BKItOYa-
et nuct J0-2 «[lnan pacnonoxeHus: EeKTPO- U CBETOTEXHUYECKOTO 000pyAOBaHUS U

MPOKJIaJIKa AIEKTPUUECKUX ceTel», BBIMONHEHHbIH B Maciirade 1:100 (1:200, 1:50)
(popmar Al).
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METOANYECKHUE PEKOMEHJIAILINH 110 BBIITIOJTHEHUIO
KYPCOBOI'O ITPOEKTA

1. OBIIAA YACTD
1.1 KpaTkasi XapaKTepuCTHKA OMeIeHU

B nosicauTenbHOM 3anucKe MPU OMUCAHUU KPATKOW XapaKTEPUCTUKH TTOMEIICHUN
HE00X0UMO 0c000€ BHUMAaHUE YACIUTh TEM NapaMeTpaM, KOTOphI€ B JajbHEeHIIeM 0y-
IyT OMpPEAENATh BEIOOP CBETOTEXHUUECKOTO 00OpPYAOBaHUS, & UMEHHO: CTPOUTEIbLHBIM
paszMepaM TOMEIIECHUN; XapaKTePUCTUKAM CTPOUTEIBHBIX KOHCTPYKIUN (OTAENKE TO-
TOJIKA, CTEH W TI0JIa), OMPEACIISIONUM UX KOI(D(UITMEHTH OTPaKCHUS; aHAIU3y BO3-
IYIIHOW Cpellbl B TOMEIICHUHU, I[IO3BOJISIONIEMY TMPOU3BECTH KJIAaCCU(PUKAINIO
MOMEIIEHUM (CyXue, BIaKHBIC, ChIPbIe, MbUIbHBIC, C XUMUYECKH aKTUBHOW HJIM OpTraHH-
YECKOU CpeIoi, MoKapo- WK B3PHIBOOMACHBIE U T. [.) U ONPEACIUTh CTEIIECHb 3alIUThI
o0opytoBaHUS OT €€ Bo3aehcTBUSA. KpaTKyro XapakTepuCTUKY TTOMEIIEHUH MPeAnoYTH-
TEJLHO MPUBOAUTH B (hOopMe TaOIUIIBI, YKa3bIBasi HOMEP U HAUMEHOBaHUE TTOMEIICHUS,
€ro CTPOUTEJIbHBIE pa3Mephl, XapaKTePUCTHUKY (OTACNIKY) MOTOJIKA U CTEH, KaTErOPUIO
BO3JIYITHOM cpebl B moMerieHuu (Tabuuma 2.1).

1.2 Onucanue TEXHOJOTHYE€CKOr0 MpoIecca

IIpyn KpaTKOM ONMMCAaHWUU TEXHOJOIMYECKHX MPOLIECCOB BHUMAHHUE YAEISIOT TEM
npoueccam M 00ecreunBaroeMy UX 000py10BaHUIO, KOTOPBIE ONPEEIISIOT 3HAaUCHHE
HOPMHUPYEMOM OCBEUIEHHOCTH pabouell MOBEPXHOCTU M MapaMeTpbl MUKPOKJIMMATA B
noMenieHuu. [Ipu ananuse o6opynoBaHus, 00€CIEYUBAIOIIEIO TEXHOJIOTUYECKHUE MPO-
LECChl, BAXKHBIMU MapaMeTpaMH SBISIOTCS €ro radapuThl, ONPEESIONUe BO3MOXK-
HOCTb 3aT€HEHHs] paboyell MOBEPXHOCTU M BHICOTA MOJBECAa CBETUJILHUKOB, OCOOEHHO
MPU HAJIMYUH B IOMEIIEHUH KPaH-0aJI0K, CIIOCOOHBIX MOBPEIUTH CBETUIILHUKH.

2. CBETOTEXHUYECKH PACUET

HpI/I IMPOCKTUPOBAHNUHA CBETOTCXHHUYECKOM YacCTH OCBETUTCIILHOM YCTaAaHOBKH
MPpUACPIKUBAIOTCA CJICI[YIOH_ICﬁ MOCJICAOBATCIIBHOCTU  PACCMOTPCHUSA  OCHOBHBIX
B3aMMOYBA3aHHBIX BOIIPOCOB!

— BBI6I/IpaIOT HCTOYHUKHU CBCTA, CUCTCMY U BUJ OCBCUICHUSI

— OIpCACIIAIIOT HOPMHUPYEMYIO OCBCIICHHOCTL H KOC—)(l)(I)I/II_II/IeHT 3alrraca,

— BBI6I/IpaIOT CBCTUJIBHUKHA U Pa3MCIIAOT UX B OCBCIIACMOM IIPOCTPAHCTBC,

— onpeacisitoT MOIIHOCTL M YHCIO HCTOYHHUKOB CBCTA, YCTAHABIIMBACMBIX B
CBCTUWIBHUKH, NN KOJIMYICCTBO CBCTUIIBHUKOB BCTPAUBACMBIX B JINMHUIO,

— COCTABJIAOT UTOT'OBYIO CBCTOTCXHUYICCKYIO BCIOMOCTD.
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2.1 Bb100Op MCTOYHHMKOB CBeTa

Bb160p MCTOYHUKOB CBETa OMNpeAeNseTcsl MoKa3aTeasiMU IKOHOMHYECKOU Iiene-
cooOpa3zHocTH ¥ 3H(PEKTUBHOCTH, 3aBUCAIIIMMHU OT CTOMMOCTH UCTOYHUKA U AJIEKTpUYE-
CKOWM DHEpPIruH, CBETOBOM OTIaud W HOMHUHAJIBHOI'O CpOKa CIYyXObl HCTOYHUKA;
TpeOOBaHUAMH K IBeTOIEepeaade (Mpu UX HAJIUYHUM), POJOM TOKA, HOMHUHAJIBHBIM 3Ha-
YEHHUEM TUTAIOLIETO HAMPSIKEHUSI M €0 BO3MOXXHBIM KPAaTKOBPEMEHHBIM U3MEHEHUEM;
TeMIIEPATYPHBIMH YCIOBUSMH AKCIIITyaTallUH.

VYuuteiBasg 0OoJjiee BBICOKYIO CBETOBYIO OTJauy U CpPAaBHUTENILHO OOJBIION CPOK
ciykObI Tazopa3psaubix uctouHukoB TKIT 45-2.04-153-2009 [10], pekomeHayeTcss uX
MPEUMYIIIECTBEHHOE MPUMEHEHHE JUIsl OCBEIICHUS MPOU3BOJCTBEHHBIX, aMUHUCTPATUB-
HBIX, OBITOBBIX M WJIBIX TTOMEIIEHUMN, U TOJBKO B CIIy4ae HEBO3MOXXHOCTH WUJIU TEXHHUKO-
HKOHOMHYECKOM HElEeIeco00pa3HOCTH I0MYCKAETCsl UCIOB30BaTh JIAMITbl HAKAJTMBAHMSL.

B TKII 45-2.04-153-2009 Huuero He cka3aHO O CBETOJAMOJHBIX UCTOYHHKAX CBE-
Ta. OJIHAKO YUYUTHIBAas BBICOKYIO CBETOBYIO OT/JAauy U CPOK CIIYKObl, COOCTABUMBIE C
AHAJIOTUYHBIMU TTOKA3aTEIISIMUA Ta30Pa3psAHbIX JaMIl, UX JOMYCKAETCS MPUMEHSATh B OC-
BETUTEIBbHBIX YCTAHOBKAX HApSAY C ra30pa3psIHbIMU MUCTOUYHUKAMU MPHU BBITTOJHEHUU
TpeOOBaHMI K IIBETONEpEIaye.

JlaMIibl HaKaTMBaHMS IOMYCKAETCA MPUMEHSTh JJI1 OCBEUICHUSI TIOMENIECHUH, B KO-
TOPBIX MPOU3BOAATCS TpyOble pabOTHl WM OCYHIECTBISICTCS OOIMIMIA Haa30p 3a paboToi
000pyOBaHUs, OCOOCHHO €CITM ATHU MOMEIICHUSI HE MpeaHa3HAueHbl ISl MOCTOSHHOTO
npeObIBaHUS JIOACH: TEXHUUECKUE ITaXKU, OJIBANIbI: YepAAKH, KIIaJOBbIE, CKJIa/Ibl, HACOC-
HBIC W TETUIOBBIC MYHKTHI, JICKTPOIIUTOBBIC, BEHTUJISIIMOHHBIE U TOMY TOJIOOHBIE BCIIO-
MOTraTejIbHbIE TOMENICHUsI. B HCKIIOUMTENBRHOM ClIydae IMpU HaJIUYUM TEXHUKO-
HKOHOMHYECKOT0 00OCHOBAHMSI JIaMITbl HAKAJIMBAHUS JIOMMYCKAETCSI UCOIb30BATh B MTOME-
LIEHUSIX OCHOBHOT'O NIPOM3BOJACTBEHHOIO HAa3HAYEHUSI, HAIPUMED, U1 XPAHEHUS CEIbCKO-
XO3STUCTBEHHOM MTPOIYKIIMH, PA3MEILICHUS >KUBOTHBIX U MITULIBI U JIP.

B 0011ecTBEeHHBIX 31aHUAX, CITYKEOHO-OBITOBBIX TTOMEIICHUSIX U HEBBICOKUX TPO-
M3BOJICTBEHHBIX MMOMELIEHUSAX MPEUMYIIIECTBEHHOE PACIPOCTPAHEHUE MOJIYUHIINA JIFOMU-
HECIIEHTHBIE JaMIibl. OJTHAKO YBEIMYEHUE BHICOTHI IOMEIIECHHS ITPUBOJAUT K POCTY YUCTA
OTHOCHUTEIHLHO MaJIOMOIIHBIX CBETUJILHUKOB C JTIOMUHECHEHTHBIMU JIAMIIAMH, BO3pacTa-
HUIO MAaTEPUAIOEMKOCTH OCBETUTENBHON YCTAHOBKH U TPYJOEMKOCTU €€ 00CTy>KUBaHUS,
MMOATOMY B BBICOKHX IMPOU3BOJICTBEHHBIX MOMeEIIeHUAX (6 u 6oee METpOB) B OCHOBHOM
MPUMEHSIOT ra3opa3psiiHbie Jamibl Beicokoro nasienus (APJI, IPU u IHaT).

BrimonHeHre HOpMAaTUBHBIX TPeOOBaHUM K KOI(PPUITMEHTY MyJIbCAIIUU TIPOIIE BCETO
OCYIIECTBUTh MPU HKCIOJIB30BAHUM B OTHOCUTEIBHO HEBBICOKMX MOMENICHUSX JTFOMUHEC-
LIEHTHBIX JIaMII, TaK KaK Ja)Xe IMPU UCTIIOJIb30BAHUU MAJTOMOITHBIX Ta30pa3psIHbIX JIAMIT BbI-
COKOT'0 JIaBJICHUS €r0 CHIKEHUE TpyaHOoocylecTBUMO. OOpaTuM BHUMaHHE Ha TO, YTO W3
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BCEX ra30pa3ps/AHbIX JaMIl BHICOKOTO JIaBJICHHS HAUMEHBIIUM 3HaueHHeM Kod(QuimeHra
MyJIbCAIlUM CBETOBOI'O MOTOKA, a, CIE0BATENIBHO, M OCBEIIEHHOCTH paboyel MOBEPXHOCTH,
ommyarores gamiiel JIPU. ¥V namn JIPJI u JIHaT oH 3HAYMTENBHO BBIIIE, YTO YCIOKHSET
TEXHUYECKHUE PELICHUS M0 €0 NPUBEACHUIO K HOPMAaTUBHBIM ITOKA3aTEISIM.

BrinosiHeHre HOPMATUBHBIX TPEOOBAHMI K IIBETOPA3JIIMYEHUIO MPU BHITIOJHEHUU
3pUTENbHBIX PabOT B OCBELIAEMOM IMOMEIIEHUH OCYHIECTBIISIETCS BHIOOPOM THIA HC-
TOYHHKA, YAOBIECTBOPSIOIIETO YCTAaHOBICHHBIM TpeOoBanusM [10] k ero MUHMMAaJIbHO-
My MHIEKCY LBETONEPENAUYN U Auana3zoHy nBetoBoi temmeparypsl. TKII 45-2.04-153-
2009 Bce 3puTenbHbIE PabOTHI MO XapaKTepy LBETOPA3IUYESHUS AT HA YeThIpe TpyM-
nel: | — KOHTpOJIb IIBE€TAa C OYEHb BHICOKUMHU TPEOOBAHMSIMHU K IIBETOPA3INYCHUIO;
I — conocraBieHne BETOB C BHICOKUMU TPEOOBaHUSAMU K 1[BeTOpazinueHuto; I — pas-
JUYEHHE LBETHBIX OOBEKTOB IMPU HEBBICOKMX TPEeOOBAHUAX K IIBETOPA3IUYECHUIO;
IV — tpeGoBaHus K LIBETOPA3IUYEHUIO OTCYTCTBYIOT. M3 HUX B CEIbCKOXO0341iCTBEHHOM
MIPOU3BOJICTBE B OCHOBHOM BCTPEUaIOTCs PaOOThI MOCIEAHUX JBYX TPYIII, Il KOTOPBIX
B Tabnuue 2.1 mpuBeneHbl TpeOOBaHHUS K MUHUMAJIbHOMY HHJEKCY LIBETONEpeaaud U
ZMaIa30Hy LBETOBOM TEMIIEPATYPbl HCTOYHUKOB CBETA.

[Ipu BBIOOpE MCTOUHMKA CBETa CIEAYET OTNaBaTh MPEANOYTEHUE DHEPrOIKOHO-
MUYHBIM HCTOYHHMKAM ¢ Oojiee BBICOKMMH 3HAYEHUSIMHU CBETOBOM OTIAayu U CpOKa
ciyx0bl. Heob6XoauMo MOMHUTB, YTO PACXO]] AJIEKTPUUECKOW SHEPIHMH YMEHbIIAETCS
IPU MCTOJIB30BAHUM BMECTO JIaMIT HaKaJIMBaHUS CBETOAMOIHBIX jJami (10 75...85 %),
KOMITIaKTHBIX JIIOMUHECHUEHTHBIX Jiamn (mpumepHo Ha 40...60 %), JTIOMHUHECHEHTHBIX
nami (40...54 %), namn tuna APJI (41...47 %), namn tuna APU (54...65 %), namn
tuna JIHaT (57...71 %). 3ameHa JTIOMUHECHIEHTHBIX Jamn Ha Jamibl Tuna JJPU no3so-
nsgeT 3KoHOMUTh 20...23 % snextpuueckor 3Hepruu, Jamn JPJI na namner JIPU —
30...40 % u mamn IPJI va namnser JIHaT — 38...50 %.

Tabnuua 2.1 — TpeboBaHus K MUHUMAJIbHOMY HHJEKCY LBETONEpEJayd M JAMara3oHy IBETOBOM
TEMIIEpaTypbl MCTOYHUKOB CBETAa, NMPHUMEHSIEMBIX B NPOM3BOJACTBEHHBIX ITOMELICHUSAX B CHCTEMAax

o6miero ocBemeHust [ 10]

XapakTepucTuka o o
N MuHuManbHbIA UHACKC | JMama3oH LBETOBOM

3pUTENbHON pabOThI IO

OCBeIIeHHOCTh, JIK | LIBETOIIEpeaaun TEMIIEPATyPhI
TpeOOBaHUAM K

HWCTOYHHKA CBETa R, ncrouHuka ceera 7y, K

LBETOPA3JINYEHUIO

500 u Gosnee 50 3500...6000
| 300, 400 50 3500...5500

150, 200 45 3000...4500

MeHee 150 40 2700...3500

500 u Gonee 50 3500...6000
v 300, 400 40 3500...5000

150, 200 29 2600...4500

MeHee 150 25 2400...3500
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BriOupass UCTOYHMK CBeTa, CHEAyeT YYUThIBATh W HMX  HEJOCTaTKU:
JIOMUHECIICHTHBIC JIaMITbl HEHAJIC)KHO 3a)KHUTAIOTCSA MPU TEMIIEpaType OKPYKaroleu
cpeasl Hke +10 °C; razopaspsiiHble HCTOYHUKH HE CleAyeT NPUMEHATh (u3-3a
BO3MOXKHOT'O MX OTKJIIOUEHHUsI), €CIU B DJICKTPUYECKONW CETH BO3MOKHBI MOHMKCHUS
HamnpspbkeHus: 6osiee yeM Ha 10 %; rasopaspsiiHbIe JaMIIbl BBICOKOTO JABJICHHS HE
KeJaTeIbHO TPUMEHSITh, €CJIM B IMHUTAIONICH AJIEKTPUUYECKOW CEeTH BO3MOXKHO J1aXKe
KpaTKOBPEMEHHOE MCUE3HOBEHHME HANPSKEHUS, TaK KaK JO0 MX MOBTOPHOTO 3a)KUTaHUS
JIOJDKEH TPOUTHU JOBOJBHO MPOJOKUTEIBHBIN MO BPEMEHU NEPHOJ MX OCTHIBAHUS U

pasropanusi 10 HOMMHAIBLHOTO PEKUMA.
2.2 Bb100p cucTeMbl M BU/IAa OCBEIIEHUSA

B ocBeTUTENBHBIX yCTaHOBKAX MPUMEHSIIOT OJHY M3 JABYX OOIIECIPUHSATHIX CHC-
TEeM — 00IIero WK KOMOMHHUPOBAHHOTO OCBEIIICHUSI.

[Tpu oOmieM OCBENIEHUHN CBETHIBHUKH Pa3MEIIatoT B BEPXHEH 30HE MOMEIICHUS
paBHOMEpHO (00IIee paBHOMEPHOE OCBEIEHUE) WU PUMEHUTENHHO K PACTIONOKEHUIO
obopynoBanusi (oOIiee JOKalu30BaHHOE ocBelieHue). CucrtemMa KOMOWHMPOBAHHOTO
OCBEIIEHUS XapaKTePU3YeTCs] HATMYHUEM CBETHIHLHUKOB, YCTAHOBICHHBIX HEMOCPEICT-
BEHHO Ha paboYMX MeCTaxX M KOHIEHTPUPYIOIINX CBETOBOW MOTOK Ha pabodue moBepX-
HOCTH. CBETHIIBHUKN MECTHOT'O OCBEIIECHHS JOMOIHSIIOT OCBEIICHHOCTh pab0OYnX MECT,
CO3/1aBaeMyI0 CBETHJIbHUKAaMU OOIIeTo ocBelieHus. [[puMeHeHrne 0JHOro MeCTHOTO OC-
BEILICHHS BHYTPH 3/1aHus He nomyckaercs [10...13].

CucreMy KOMOMHUPOBAHHOTO OCBEIICHHUSI MPUMEHSIOT TOT/A, KOTJa Ha pabodeit
MOBEPXHOCTH HEOOXOAMMO CO37aTh OCBEIIEHHOCTH Oojiee 200 NK mpw Tazopa3psaHbIX
gammax u 100 5k npu mammnax HakanuBaHus. [Ipu 3TOM OcBelIeHHOCTH paboueit moBepx-
HOCTH, CO3/IaBacMasi CBETHIIbHUKAMH OOIIETO OCBEIICHHS B CUCTEME KOMOMHUPOBAHHOTO,
JOIDKHA COCTAaBIATH 10 % HOpMUpPYEeMOii /I KOMOMHUPOBAHHOTO OCBELICHUS TIPH TEX UC-
TOYHHUKAX CBETa, KOTOPbIE IPUMEHSIOTCS JUII MECTHOTO OCBelIeHus, HO He MeHee 200 ik
(1 He 6onee 500 5K) MpH ra30pa3psAIHBIX JaMIax U, COOTBETCTBEHHO, HE HIbKE 75 JK (He
6onee 150 5k) mpu nammax HakanuBaHus. Co3MaBaTh CHCTEMOM OOIIETO OCBEIICHHS OC-
BelleHHOCTh Oosiee 750 Kk mpu razopa3psaHbix jgammnax v 300 K mpu JaMrax HakaJIuBa-
HUSI IOITYCKACTCS TOJIBKO MPH HATMYIUH 000CHOBAHUH.

V3 BBIIEH3IOMKEHHOTO CIIEYET, YTO BBHIOOpP CHCTEMBI OCBEICHUS OMPECISeTCs U
YPOBHEM HOPMHpPYEMOU ocBemieHHOoCTH. OmHako it oOecriedeHuss OJMHAKOBOW OCBe-
IICHHOCTH OCBETUTEIbHBIE YCTAHOBKH C CHCTEMOW OOIIEro OCBEIIeHHs 00JamaroT
0oJbIIel YHEPTOEMKOCTBIO TI0 CPABHEHHUIO C YCTAHOBKAMH, BBHITIOJTHEHHBIMUA CUCTEMOU
KOMOWHHPOBAHHOTO OCBEIIEHUS, TIOITOMY HOPMaMH JIJIsl CHCTEM OOIIETO OCBEIICHHUS
YCTaHOBJICHBI TIPU TOH K€ TOYHOCTH padboT Oosiee HU3KHE YPOBHU OCBEIIEHHOCTH.
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HezaBrucuMo OT IPUHSATON CUCTEMBI O0IIEe OCBEIICHUE MOYKET OBITh BBIITOJIHEHO C
PAaBHOMEPHBIM WJIHA JIOKAIM30BAaHHBIM pa3MEIICHUEM CBETUJIBLHUKOB. Jlokann3oBaHHOE
pa3MeIleHNe CBETHJIBHUKOB MPUMEHSIOT TIPU HAJTUYUKU B OJHOM IOMEIIECHUU pabouux U
BCIIOMOTaTEJIbHBIX 30H (MpeAycMaTprBas MEHEe MHTCHCHUBHOE OCBEIIEHHE BCIIOMOTa-
TEJLHBIX 30H) WM KPYITHOTaOAPUTHBIX MPEAMETOB, 3aTCHSIOIIUX pa004re MOBEPXHOCTH.

Paznuuaror creayromue BHIBI OCBEIICHHS: pabodee, aBapuilHOE, OXpPAHHOE U
nexXypHOe. ABapHilHOE OCBEIlleHHE MOAPa3IeisaioT Ha OCBellleHne 0e30MacHOCTH U 3Ba-
KyallMOHHOE.

Pabouee oceewjenue — ocpenienue, o0eCreunBaOIlee HOPMUPYEMbIE 3HAYEHUS
OCBEIIEHHOCTH M KAaYECTBEHHBIC MMOKA3aTEJIM OCBEIICHUS B MOMEIIEHUAX U B MECTax
MIPOU3BOJICTBA pabOT BHE 3AaHUIA.

Ocesewenue 6e3onacHocmu — OCBEIICHUE JJI1 IPOAODKEHUS padOThl MPU aBapHii-
HOM OTKJIIOYeHHH pabouero ocpelleHus. Ero ciemyer mpeaycMarpuBaTh ISl CIy4aes,
€CJIM OTKJII0YeHHE pabovyero OCBEUIEHUS U CBSI3aHHOE C 3TUM HapyIlIeHUE 00CITyKHUBaHUS
000pYyI0BaHMS U MEXaHU3MOB MOYKET BBI3BAaTh: B3PbIB, TI0KAP, OTPABIICHUE JIFOACH; TH-
TeJIbHOE HAPYIIEHNUE TEXHOJIOTHYECKOro Mpollecca; HapylIeHHe padoThl TaKUX 0OBEKTOB
KaK JIMCTIETYEPCKHUE MyHKThI, HACOCHBIC YCTAHOBKHM BOJAOCHAOKEHUS, KaHAU3AlUK U Te-
MI0(pUKAIMK, YCTAHOBKH BEHTWISILIMA M KOHAUITMOHUPOBAHUSI BO3TyXa JIJIsl IPOU3BOJICT-
BCHHBIX TOMEIICHUM, HE JOIMYCKAIOIIMX IMpeKpalieHue padoT; HapylIeHHE peXuMa
JETCKUX YUPEKIACHUM, HE3aBUCUMO OT KOJMYECTBA HAXOISAIIUXCS B HUX JIETEH.

OcgenieHue 6€30MacHOCTH IOKHO CO3/1aBaTh Ha pab04MX MOBEPXHOCTAX MPOU3-
BOJICTBEHHBIX IMOMEIIICHUH 1 BHE 31aHUHN, TPEOYIOIIUX 00CITYKUBaHUSI 000pY0BaHUS U
MEXaHU3MOB TIPU OTKJIIOYEHUHM Paboyvero OCBEIICHUS, HAUMEHBIIYI OCBEIICHHOCTh B
pasmepe 5 % OCBEIIEHHOCTH, HOPMUPYEMOU sl pabovero OCBEIICHUs, HO HE MEHEee
2 JK BHYTPH 31aHUsS U | JIK 171 TeppUTOpUE Npeanpustuii u He 6osee 30 JIK pu razo-
pa3psaHbIX JJamnax ¥ 10 JK npu JaMrax HaKaaIuBaHUS.

DsaxyayuonHoe oceeujerue — OCBEILIEHUE ISl dBAKyallud JIOJIed U3 TOMEIICHHUs
MIpY aBapUIHOM OTKJIIOYEHUH pabodero ocpeiieHus. Ero criemayer mpegycMaTpuBaTh B
MOMEIIIEHUSX U MECTax MPOU3BOJICTBA pabOT BHE 37[aHHI: B MECTaX, OMACHBIX JIJISl MPOXO-
Ja JIoJiei; B MpoXoJax U Ha JIECTHULIAX, CIYXKaIUX JJIsl SBaKyallud JIIOJEH, Npu Yuciie
aBaKyupyromuxcst 6osee 50 yenoBek; MO OCHOBHBIM MPOXOaM MPOU3BOJICTBEHHBIX I1O-
MEIIEHHH, B KOTOPBIX paboTator Oosiee 50 4enoBek; B MPOU3BOJACTBEHHBIX MMOMEIICHUSAX C
MOCTOSTHHO pabOTaIOIIMMU B HUX JIFOJIBMHU, TJI€ BBIXOJ JIFOJIEH W3 MOMEIICHUS TPU aBapHii-
HOM OTKJIIOYEHHH paboydero OCBEILECHHUS CBs3aH C OMACHOCTHIO TpaBMaTH3Ma M3-3a IPO-
JOJDKEHHST paboThl MPOU3BOJACTBEHHOTO O0OPYAOBAaHUS, B IMOMEIICHUSIX OOIECTBEHHBIX
3/IaHUM, aIMUHUCTPATUBHBIX M OBITOBBIX 3JaHHUI MPOMBIIUICHHBIX MPEANPUATHH, €CITU B
MOMEILIEHUSAX  OJHOBPEMEHHO  MOTyT  HaxoauThcs  Oosnee 100  yenoBek; B
MIPOU3BOJICTBEHHBIX TTOMEIIECHUSIX 0€3 ECTECTBEHHOI'O CBETA.
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DBaKyallMOHHOE OCBEIIEHUE JOJKHO O0€eCleyuBaTh OCBELIEHHOCTh Ha MOy
MPOXO0JI0B (MJIM HA 3eMJIE€) U Ha CTYIEHSX JECTHUI] B ToMellleHus X He menee 0,5 1k, a Ha
OTKPBITHIX TeppuTOopuax He meHee 0,2 JK, MpU HEPABHOMEPHOCTH (OTHOLIEHUE MaKCH-
MaJIbHOM OCBEIIIEHHOCTH K MUHUMAJILHOM) IO OCH NMPoXo10B He 6osee 40:1.

CBeTWJIbHUKH, 00ecTieunBaloOIie OCBeleHne 0€30MacHOCTH B MOMEIIEHUAX, MO-
I'YyT HUCHOJb30BaThCs JIJIsl 0OeCredeHus] 9BaKyal[MOHHOIO0 OCBEIICHUS, a BCE CBETUIIbHU-
KM aBapuiiHOro ocBenieHusi (Oe3omacHocTH W (WJIM) HBAaKyallUOHHOTO) — JUIs
oOecreyeHuss HOpMUPYEMBIX XapaKTePUCTUK OCBEIIEHHSI COBMECTHO CO CBETHUIIbHUKAMHU
pabouero ocpenieHus. B To ke Bpemsi CBETUJIbLHUKHM aBapUtHOrO0 M pabouyero ocBelle-
HUS JOJDKHBI ObITh 3aMIUTAHBI 110 PA3JIMYHBIM MUTAIOLIUM JUHHUSIM U CXEMaM.

[Ipy KCHONB30BaHUM CBETUJIBHUKOB aBAPUMHOIO OCBEUIECHUS sl oOecreyeHus
HOPMHPYEMBIX XapaKTEPUCTUK OCBEIICHHOCTH Pad04YMX MOBEPXHOCTEH OHHM JOJIKHBI
BKJIIOYAThCSI OJTHOBPEMEHHO CO CBETUJIbHUKAaMHU pabOyero OCBEIIEHUS M OCTaBaThCS B
paboyeM COCTOSIHUU IPHU UX aBapUITHOM OTKIIIOUeHUU. Ecnu e CBETUIIbHUKU aBapuii-
HOT'O OCBEIICHHS HE HCIIOJIB3YIOTCS COBMECTHO CO CBETUJIbHMKaMU pabodero ocperie-
HUS I oOecreueHrss HOPMHUPYEMBIX XapaKTEpUCTUK OCBEIIEHHOCTH paboyux
MOBEPXHOCTEH, OHU JOJIKHBI aBTOMAaTUYECKH BKJIIOYATHCS MPHU aBApUMHOM OTKIIOYE-
HUU CBETUJILHUKOB paboyero OCBEIIeHUs.

B cBeTriibHMKAX OCBellleHUs 0€30MaCHOCTH U 3BaKyal[MOHHOTO OCBEILEHUS CIely-
€T MPUMEHSTH JaMIIbl HaKaJIUBaHUs, CBETOJIMOIHBIE HCTOUHUKHN BUJUMOTO U3ITyUYEHUS U
(unn), mpu obecrneyeHN HEKOTOPBIX JOIMOJHUTENbHBIX OTPAaHUYEHUH, ra3opaspsiiHble
JaMIbl HU3KOTO M BBICOKOTO JIaBJICHUS, B YACTHOCTH, MPH HCMOIB30BAHUM JIFOMHUHEC-
LEHTHBIX JIaMI TeMIlepaTypa OKpYXarouieil cpesibl B MOMEIIEHUAX JOJDKHA ObITh HE Me-
Hee 10 °C u HampsbkeHHME MX NMHUTAaHHUA BO BceX pabouux pexumax He Hmwke 90 %
HOMHUHAJIBHOTO 3HaueHus. lVcrnonp3oBaHue razopaspsaHbIX JIaMIl BBICOKOI'O JIaBJICHUS
JIOIYCKAeTCsl TIPU YCIOBUHM 00ECIeueHUs UX MTHOBEHHOTO HWJIM OBICTPOTO MOBTOPHOIO
3a)KUTaHMs KaK B TOPSYEM COCTOSTHUM MOCIE KPATKOBPEMEHHOTO OTKIIIOYEHHS TTUTAOIIIE-
ro HApsDKEHUs, TaK U B XOJIOJTHOM COCTOSIHUH.

Oxpannoe oceeujeHue — OCBEUICHUE BAOJb FPaHUI] TEPPUTOPHUIL, OXpaHAEMbIX B HOU-
Hoe Bpemsi. OHO JTOJKHO 0OecrieunBaTh OCBEIIEHHOCTh He MeHee (),5 JIK Ha ypOBHE 3eMJIU B
TOPU30HTAIBHOM MJIOCKOCTH WK Ha ypoBHE 0,5 M OT 3eMJIM Ha OJJHOM CTOpPOHE BEPTUKAIIb-
HOW TUIOCKOCTH, MEPIEHAUKYISPHON JTMHUU TpaHulbl. [Ipy Hcronb30BaHUU Ui OXpaHbI
CHELUATbHBIX TEXHUUECKUX CPE/ICTB 3HAUECHHE HOPMUPYEMOM OCBEILIEHHOCTH, CO3/1aBaeMOM
OXpaHHBIM OCBEILEHHEM, MOXKET OTJIIMYATHCS OT yKa3aHHoro. B aTom ciyuae ee ciemyer
MPUHUMATH M0 TEXHUYECKOMY 3aJJaHHIO Ha MPOEKTUPOBAHUE OXPAHHOTO OCBELICHUSI.

eosicypnoe oceewjeHue — ocBelleHUE TOMEIIEHU U MECT MPOU3BOJICTBA padoT
BHe 37aHuii B Hepabouee Bpemsi. TKII 45-2.04-153-2009 He periiaMeHTHpPYeT KaKue-
60 TpeOOBaHUS K €ro OpraHu3aluu, 00J1acTU NMPUMEHEHUs, 3HAYCHHUSIM CO3/1aBaeéMOM
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MM MHHUMAaJIbHOW OCBEHIEHHOCTH. OIHAKO B CEJIIbCKOXO3SMCTBEHHBIX MOMELIEHUAX IS
COJIEpP>KaHUs JKMBOTHBIX MPHUHSITO M3 YHCJIA CBETUJIBHUKOB pabOyero OCBEIICHUS BBIJE-
JATh CBETWIBHUKH JI€KYPHOro ocBenleHus [ 14], npeaqHa3HaueHHOro I NEPUOAUYECKO-
ro KOHTpOJIA B Hepabouee BpeMsl COCTOSHUS >KMBOTHBIX U O€30MACHOTO JIBHYKEHUS
JEXKYPHOTO TIEpCOHaNa B MPOXoAax U KOpUaopax. B moMemeHnsax s conepx aHus Ku-
BOTHBIX OHH JOJIKHBI COCTABIIATh NpHOIM3uTenbHO 10 %, a B pOAMIBHBIX OTACICHUAX —
15 % ot oOuiero uncna CBETUILHUKOB paboyero ocBeuieHus B nomenieHusx. K nexyp-
HOMY OCBELIECHUIO MHOTIAa OTHOCAT HAPYKHOE OCBEIICHHE BXOJIOB B IOMENICHUSAX U CBE-
TOBBIE YKa3aTeJIu BbIXOJ0B U3 IOMEILICHHS.

2.3 Br100op HOpMHUpPYeMOii OCBEIIEHHOCTH U K03 duumnenTa 3anaca

TpeOGyemblii ypoBeHb MUHUMAJIbHONW OCBEUIEHHOCTH MPHU MPOEKTUPOBAHUU OCBE-
TUTENBbHON ycTaHOBKM omnpenensatoT no TKIT 45-2.04-153-2009 [10] B 3aBUCUMOCTH OT
XapaKTepUCTUKU 3PUTENIbHBIX padO0T, HAMMEHBIIEro pa3Mepa OOBEKTa pa3IuvyeHUs,
KOHTpacTa o0beKTa pazindeHus ¢ GOHOM M XapakTepucTuku (ona (mpuioxenue bS)
WM TI0 OTPaciIeBbIM HOPMaM HMCKYCCTBEHHOTO ocBenieHus (npuioxenue b6...b8). [1pu
ATOM CJIEYET YUUTHIBATh, YTO B HOPMaX MCKYCCTBEHHOI'O OCBEILIEHUS 3HAUYEHUE MUHU-
MaJIbHOM OCBEUIEHHOCTH, KaK MpPaBWJIO, MPUBEACHO JJI UCIIOJIb30BAHUS B OCBETUTENb-
HBIX YCTaHOBKaxX Tra30pa3psAHbIX HCTOYHMKOB. OJHAKO €ClIM B OCBETUTEIHHOMN
YCTAaHOBKE NMPHUMEHEHBI JaMIlbl HaKaJIWBaHUS, a HOPMUPOBaHHAs MUHUMAaJbHas OCBe-
HIEHHOCTh MPUBEACHA TOJBKO JJI Ta30pa3psIHbIX UCTOUYHUKOB, TO €€ 3HAYEHHE CIIENy-
eT cHmkaTth o mkaie (0,2; 0,3; 0,5; 1; 2; 3; 5; 7; 10; 20; 30; 50; 75; 100; 150; 200; 300;
400; 500 u 1. 11.):

— Ha OJIHy CTYIEHb MPHU CHCTEME KOMOMHHPOBAHHOI'O OCBEIICHUS AJIi HOPMHU-
pyemoii ocBerieHHocTr 750 nk u Oosee;

— Ha OJIHY CTYIIEHb Ipu cucteme oduiero ocseuienus 1 1...V u VII pazpsgos
paboT MpU OCBEIICHHOCTH, He TipeBbImatoniei 300 Jk;

— Ha JIB€ CTyIIeHU npu cucteme odmero oceerienus i VI u VIII pazpsinos pador.

[Ipu BBIGOpe HOpMHpyemoil ocBemeHHOCTH 1o TKII 45-2.04-153-2009 [10] ee
3HAYEHUE CJeAyeT MOBBIIATh HA OJIHY CTYNEHb MPHU BBITTOJIHEHUH PadoT:

— otHeceHHBIX K [—VI pa3psanam, ecnu 3putenbHas paboTa BBINONHSETCS Ooliee
MOJIOBUHBI paboYero JIHs;

— C TOBBIIIEHHON OMACHOCTHIO TPaBMAaTHU3Ma, B CIIydasX, €CJId OCBEIIEHHOCTh OT
CUCTEMBI 00111eT0 ocBelleHus coctapiseT 150 ik u meHee;

— CO CHELHATHHO MOBBIIIEHHBIMUA CAaHUTAPHBIMH TPEeOOBAHUSIMH, €CIIU OCBEILEH-
HOCTb OT CUCTEMBI 00111er0 ocBeleHus coctapisieT S00 K U MeHee;

— MOAPOCTKaMHU (B TOM YHUCIIE MPHU MPOU3BOJCTBEHHOM O0YUYEHUU), €CIIM OCBEILICH-
HOCTb OT CHUCTEMBI 00111ero ocBelieHus coctapisieT 300 Kk U MeHee;
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— B MOMEIICHUAX 0€3 €CTeCTBEHHOI'O OCBEIICHUS MPU MOCTOSIHHOM MPEObIBAHUU
paboTaroNUX, €CIIM OCBEIICHHOCTh OT CUCTEMBI OOIIEro OCBeIIeHus cocTaiser 750 ik
Y MEHEE;

— ¢ HAOJIIOICHUEM 33 JCTAISIMH, BPAIIAIOLINMICS CO CKOPOCThI0 500 06 - MHH ' U
otee, MM 0OBEKTAMH, ABIKYIIHMUCS CO CKOPOCTBIO 1,5 M - MuH | 1 Goee;

— C TIOCTOSIHHBIM TIOMCKOM OOBEKTOB pasinyeHns Ha moBepxaocTi 0,1 M” 1 MeHee;

— Korja 0oJiee MoJoBUHBI paboTaromux crapiie 40 Jer.

OtpacinieBbie HOPMBI — 3TO paclUCaHWE 3HAYEHU MUHHUMAJIbHOW OCBEUICHHOCTH
pabounX MOBEPXHOCTEH OCHOBHBIX TEXHOJIOTHYECKHX OIEpaluii MpOU3BOICTBEHHBIX
MPOLIECCOB, XapaKTEPHBIX MJId paccMmaTpuBaeMoro nomenieHus. llonb3oBaHue UMu B
MPAKTUYECKUX pacyeTax ympouiaeT BbIOOp HOPMUPYEMOM OCBEIIICHHOCTH U MPUBOJUT K
€IMHCTBY MPUHUMAEMBIX pelieHud. OAHAKO CIEAYET OTMETUTh, YTO OTPACIEBbIE HOP-
Mbl OCBEIICHHUS CEJIbCKOXO3SIMCTBEHHBIX MNPEANPUATUNA, 3AaHUM U cOOopykeHuil [14],
HCIIOJIb3YEeMbIE B peciyOJIuKe, TaBHO HE MepecMaTPUBAIUCh U UX CJIEAYET NMPUBECTH B
COOTBETCTBHE C COBpEMEHHBIMU TpeboBaHusamH [10].

[Ipu skcruTyaTanii OCBETUTEILHONW YCTAHOBKH OCBEIICHHOCTh Ha pabouyux Mec-
Tax yMeHblaeTcsi. OCHOBHasi MPUYMHA CHUKEHUSI OCBEIIEHHOCTH — YMEHBIIICHUE CBE-
TOBOI'0 MOTOKAa MCTOYHUKOB CBETAa B MPOIECCE AKCIUTyaTalluM BCJIECACTBHUE CTApECHUS,
KaK MCTOYHHUKOB CBETA, TAK U PACCEUBATEIICH U OTpakaTelel CBETUIIBHUKOB, 3arpsi3He-
HUS UCTOYHUKOB CBETA, OCBETUTEIBLHON apMaTypbl, CTEH, IMOTOJIKA U paboydeil moBepxX-
HOCTH OCBENIAEMOTO MMOMEIICHHUS.

[TockonbKy HOPMUPOBAHHBIC 3HAYEHHUSI OCBEIIEHHOCTU JOJDKHBI OBITH o0ecreue-
Hbl B TEUEHUE BCEr0 MEPUOAA IKCIUTyaTallMd OCBETUTEIbHOW yCTaHOBKH, YMEHBIICHUE
OCBEIIEHHOCTH KOMIICHCUPYETCS B CBETOTEXHHMYECKUX pacyeTax BBeICHHEM Kod(hdu-
HUeHTa 3amnaca K3, 3Ha4eHHE KOTOPOTO ONMPENENACTC HATUYUMEM TIbUIH, JbIMa U KOTIOTH
B paboueil 30He OMENIEHUsI, KOHCTPYKIIMEH CBETUILHUKOB, TUIIOM MCTOYHUKOB CBETa
Y MIEPUOJIUYHOCTHIO YUCTOK CBETHJIBHUKOB. 3HaueHUs1 KoddduimeHToB 3anaca K3 B co-
OTBETCTBUM C peKoMeHanusiMu [10] mid pa3nuyHbIX SKCIUTyaTallMOHHBIX TPYII CBe-
TUJIBHUKOB MPUBEJEHBI B Ta0muIe 2.2.

3navyeHus: ko3 duimeHToB 3amnaca K3 IPUBOASITCS U B OTPACIEBBIX HOpPMaXx HC-
KYCCTBEHHOTO OCBELICHUA. Tak, IJIs CEIbCKOXO3IMCTBEHHBIX MPEAIPUITUAMN, 30aHUNA U
COOpY)XeHUM oTpacieBbie HOpMBI [14] pekomeHayrOT ko3ddummeHt 3anaca K, mis
namn HakanuBaHus — 1,15, a ans razopaspsannsix jgamn — 1,3. IIpu 3TOM 4yucTKa CBe-
TWIBHUKOB JOJDKHA MPOM3BOAUTHCS HE pexke 1 paza B 3 mecana. Kak Buaum, s
OOJIBIIIMHCTBA CEThCKOXO3IMCTBEHHBIX MTOMEIEHUM, 3JJaHUI U COOPYKEHUMU, OTIIMYAr0-
HIMXCS HAJTUYMEM 3HAYUTEIBbHOTO KOJIMYECTBA MBUIM B BO3AYyXE, a TAKXKE MapOB U ra3os,
CIOCOOHBIX YCKOPUTHh KOPPO3HUIO IJIEKTPOTEXHUYECKOTO U CBETOTEXHHUYECKOTO 000pY-
JIOBaHMS, OHU SIBHO 3aHWKEHBI B cpaBHeHnU ¢ TKII 45-2.04-153-2009 [10].
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Tabnuna 2.2 — PekoMeHnayemble 3HaueHHs KoadpdunueHTa 3amnaca K, mpu yka3aHHOM KOJMYECTBE

YHUCTOK CBETHJIBHUKOB BO BPEMs BKCHJ'[yaTaIII/II/I*

IoMemenss & TeppHTOPHH Koaddumuent KonnuecTBo uncTok
3anaca K;** CBETIWJILHUKOB B I'OJ]
1. IIpou3BoaCTBEeHHbIE MOMEIIEHUS C BO3AYLIHOM
cpenoii, coaepxkaiye B padoyeii 30He:
a) TBUTH, IbIMa, KOMIOTH C KOHIICHTPAIMEH:
CBBILIE 5 MT - M° 2,0;1,7; 1,6 18;6;4
oT 1 J0 5 Mr - MO*¥* 1,8; 1,6; 1,6 6; 4; 2
Menee | mr - Mok 1,5;1,4; 1,4 4;2:1
0) 3HaYUTENbHbIE KOHIIEHTPAIIUHU 11apOB, KUCIIOT,
IeJI0YeH, Ta30B, CIIOCOOHBIX TIPU COMTPUKOCHOBEHHH C
BJIaroil 06pa3oBbIBaTh Ci1a0ble PacTBOPHI OOJIBILION 1.8, 1,6: 1,6 6:4;2
KOPPO3UIHOM CITIOCOOHOCTH ****
2. IIpou3BOACTBEHHbIE MOMELEHHUS ¢ 0COOBIM
PEKMMOM I10 YMCTOTE NMPH 00CTY:KMBAHUU
CBEeTHUJILHUKOB:
a) C TEXHUYECKOTO dTaxa 1,3 4
0) CHU3Y U3 TIOMEIICHHS 1,4 2
3. Ilomenenusi 001ECTBEHHBIX M KIJIBIX 3aAHMIA:
a) MBUTBHBIE, JKaPKUE U ChIPHIC 1,7, 1,6; 1,6 2
0) ¢ HOpMaJIbHBIMH YCIIOBUSIMH CPEJIbI 1,4 2;1;1
4. Tepputopum ¢ BO3XYIIHOI Cpeao, coiepKalleii:
a) GOIIBIIOE KOIMYeCTBO mbUTH (Goee 1 Mr - M) 1,5 4
6) Maloe KOIMYECTBO MbUTH (MeHee 1 Mr - M) 1,5 2
5. HacesleHHbIE NYHKTbI 1,6-1,7;1,5; 1,5 2;2;1

* 3HaueHWs NPUBENIEHbl COOTBETCTBEHHO M 1—4, 5—6 u 7 5SKCIUlyaTallMOHHBIX TPYIII
CBETHJIbHUKOB.

** 3nauenus K, mpuBeneHnl 11 ra3opaspsAHbIX CBETUIBHUKOB. [Ipum mpuMeHeHuH jami
HaKaJIMBaHUs UX clleyeT yMHOXkaTh Ha 0,85.

*#% 3nauenus K, cnepyer cHukarh mpu oAHOCMEHHOW pabote Ha 0,2 U MpH JBYXCMEHHOM
pabore Ha 0,15.

*dx* 3pauenns K, cnepyer cHUKATh IpU OJTHOCMEHHO# padoTe Ha 0, 1.

2.4 Bb100p THIIA CBETHJIbHUKOB

BaxxHbIM BOIPOCOM, pPEHIAEMBIM IPU YCTPOWCTBE OCBETUTEIBHOW YCTAaHOBKU U
OIIPENEIAIOUINM €€ 3KOHOMHYHOCTb, Kaue€CTBO OCBELIEHUS, YAOOCTBO 3KCILIyaTallUH,
COOJII0/IEHNE ACTETUYECKUX TPEOOBaHMUM K OPOPMIICHUIO UHTEpbEpa MOMEUICHUS, SABIIS-
€TCsl BIOOp CBETHJIBHUKOB M UX pa3MEIleHHE B OCBEUIaeMOM MomenieHuu. Tum, cieno-
BaTEJIbHO, U YCTPOWCTBO CBETHJIbHMKA B 3HAYUTEIBHOM MEpPE OMPENENIAIOT KayeCTBO
OCBEILICHUS U B TIEPBY OUepeb pABHOMEPHOCTh CBEIIECHUS paboueil MOBEepXHOCTH.

[Ipu BbIOOpE CBETUJIBHMKA YUYWTBHIBAIOT €r0 HA3HAUYEHHUE M DKCIUTyaTallMOHHYIO
rpynmny, cnocod MOHTa)ka M BHJI KPEIUICHUS, MPUHATHIA HCTOYHHK CBETa, XapakTep
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OKpYXalollel cpeibl, CBeTOpaclpe/ieiieHle, TpeOOBaHUsI K OIPaHUYEHUIO CIIEIAIIEro
JEUCTBUS, SKOHOMHUUYECKYIO LieJiecoo0pa3HocTh. B o0mux ciydasx Hambosee 1eneco-
oOpa3HbIil TUIl CBETWIBHUKA CJEAYET OMNpEIeNsTh Ha OCHOBE IOJIHOTO TEXHHUKO-
AKOHOMHYECKOTO CONOCTaBJIEHUS BO3MOXHBIX BAPUAHTOB.

[Ipuctynas Kk BbIOOPY CBETHJIBHUKOB, HEOOXOJUMO UMETh YETKOE MPE/ICTABICHHE
0 KaTeropuu MOMELIEHNs, B KOTOPOM IPEAINOoaraeTcs ux 3KCIuryatnpoBaTs. [IpumepHoe
pa3lieIEHNE HEKOTOPBIX CENbCKOXO3SIMCTBEHHBIX MOMEIIEHNN 110 KATETOPHUsSIM B 3aBUCH-
MOCTH OT YCJIOBHI OKpY>Karolel cpeibl NPUBEACHO B NpuiioxkeHnu b 4

[Ipu BbIOOpE CBETUILHUKOB HEOOXOJUMO COMIOCTABUTH CTENEHb UX 3alIUThI U Xa-
pakTep OKpyXxarolen cpesibl, B KOTOpoi OHU OYIyT 3KCIuTyatupoBaThes. B Tabnuie 2.3
IUISL Pa3IMYHBIX KATETOPUN MOMEUIEHU U HAPYKHBIX OCBETUTEIBHBIX YCTAHOBOK MpPH-
BEJICHbl PEKOMEHJAIMU N0 MUHUMAJIBHO JIOIYCTUMOM CTENEHM 3allUThl U BBIBOABI O
1€J1eCO00Pa3HOCTH UCIOJIb30BAaHUSI CBETUIBHUKOB. OTMETUM TaKXke, YTO ISl ChIPBIX,
0Cc000 CBHIPBIX MOMEUIEHUN U MOMEIIEHUN ¢ XMMUYECKH aKTUBHOU Cpelod MpenrnoyTH-
TEJIbHbl CBETWIBHUKH C KOPIyCaMU U OTpa)KaTeasMU U3 BIArOCTOMKOW IJIACTMACCHI,
dapdopa, NOKPHITHIE CHIIMKATHOW 3Malblo. B kapkux MOMEIIeHHUSX WM 30HaX PEKo-
MEHJyeTCs yNoTpeOJATh amaibraMHbIEe JTIOMUHECIIEHTHBIE JIaMIlbl. B MBUIBHBIX MTOMe-
HIEHUSX 11eJ1ecO00pa3H0 MNPHUMEHSATh B CBETHJIBHMKAX JIaMIIbl C BHYTPEHHUM
OTPaKaOIIUM CJIOEM U HE UCHOJIb30BaTh CBETUIIBHUKHU C SKPAHUPYIOIIUMHU pELIETKAMU,
CETKaMH U MOJA0OHBIMHU MM 3JIEMEHTAMHU, CIOCOOCTBYIOUIUMU CKAIUTMBAHUIO TBLIH.

JlonmycTUMBIE CTENEHW 3AIIUTHl CBETHJIBHUKOB JJIs B3PBIBOOIACHBIX U MOYKapO-
OTacHBIX TTOMEIIECHUH U 30H MpHUBEIeHbI B Ta0numax 4.4...4.6 [16]. Heobxonumsie ypoB-
HU B3pbIBOOE30MACHOCTH B OCHOBHOM OOECIEUMBAIOTCA MPUMEHEHUEM CHELHATbHBIX
B3pBHIBO3AIMILICHHBIX CBETWJIbHUKOB, Hanpumep, Tunos JICIIO3Ex, JIIIIIOSEX,
PCII11Ex, PCII18Ex, PCII21Ex, I'CIT11Ex, T'BI1142Ex, XCII11Ex, XBII142Ex,
XKIII142Ex, XKXCII21Ex, HCIT18Ex, HCII21Ex, H4bH, H4T2H, B4A, B3I u np.

JIi1a ocBenieHUs] HU3KUX BCIIOMOTaTENbHBIX TOMEILEHUH, KaK MPABUIIO, IPUMEHSIOT
ceetunbHuku HIIIT03, HIITI0S, PIINIO1, I'TITTO1, 2KTIII01, XKCII120, JICII1S, JICII23 u
Ip.; B MPOU3BOJCTBEHHBIX MOMELIEHUAX: C HOPMAJIBHBIMH YCIOBUSIMH OKpPYKAIOIIEH cpe-
1wl — PCII0S, PCII08, PCIT13, JICIT02, JICII13 u ap., ¢ MOBBIIEHHBIM COACPKAHUEM I1bI-
JIM ¥ TIOBBIIEHHOW OTHOCUTENBHOMU BiIaXHOCThIO — HCII02 n HCIIO3 u ap., B MBUIBHBIX U
BrnaxHbIX nomemenusx — PCII12 u PCII14 u ap., ¢ HE TOKONPOBOISIIEH U HETOprOYeH
MBUTBIO TIPU 3arbUIeHHOCTH 10 10 Mr+ M° — HCII21 i HCII22 u 1p., ¢ TSOKEIBIMU YCII0-
Busimu okpyxatorient cpeast — JICII18, HCII17, PCII21 u np. (nmpunoxenue b9).

DKOHOMHUYECKYIO 1IE€JIeCO00Pa3HOCTh MPUHUMAEMOTO PEUICHUs] CIEAYET YYUThI-
BaTh HE TOJBKO IIPHU BHIOOPE CBETHIIBHUKOB, HO U Ha JIIOO0W CTaAMK MPOSKTUPOBAHUS OC-
BETUTEJIbHOM YCTAHOBKHM ITyTEM COMNOCTABIICHHUS TEXHUKO-DKOHOMHYECKUX IOKA3aTENeH
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CPaBHHUBACMBIX PABHOLCHHBIX ITIO0 CBCTOTCXHUYCCKOMY 3(1)(1)CKTy BapHUAHTOB. OcHoOBHOI1
COCTaBJISIIOH_ICﬁ 3aTpaT Ha COOPYKCHUC MU 3KCILTyaTalluio OCBETUTECIILHOMU YCTAaHOBKH sB-
JBICTCA: CTOUMOCTD JJICKTPOSHCPIUH, 3aBUCAIIASA OT YCTaHOBHeHHOﬁ MOIIIHOCTH HCTOY-
HHUKOB, KaIllMTAJIBHBIC BJIOKCHMA, BKIIIOYAIOIIIHUC CTOUMOCTDb CBCTHMJIIBHHUKOB, UX MOHTAa)XXa
U OAHOI'0 KOMIUICKTA JIaMII, 3aTPAaThl HA O6CJIY)KI/IBaHI/Ie OCBETUTECIILHOMN YCTaHOBKM. I1o-
CKOJIBKY CTOUMOCTD JJICKTPOIHCPTUH 0OBIYHO Hpeo6ﬂa11aeT B O6H.ICI>1 CyMMC 3aTpart, TO B
IMPAKTUKE IMPOCKTUPOBAHUA HA CTAAHU BBI60pa 3a49aCTYIO OT'PaHUYIUBAIOTCA TOJIBKO CO-
ITIOCTaBJIICHUCM YCTaHOBHCHHOﬁ MOIITHOCTHU OCBETUTEIIbHOMU YCTAHOBKH M KaIIUTAJIIBHBIX
3aTpaT Ha HpI/IO6peTeHI/I€ CBCTHUJIBHHUKOB. HpI/I 9TOM HC CJICAYCT ACIIATh IPCKICBPCMCH-
HBIX BBIBOJOB O 0osee MM MeHee SKOHOMHUYHBIX CBETHIILHUKAX BOO6H_IC, a CJIICAYCT ro-
BOPUTD TOJIBKO O IPCATTOYTUTCIIBHBIX IJI JAHHBIX KOHKPCTHBIX YCHOBHﬁ.

Tabnuna 2.3 — MuHHUMaIbHO JOMYCTHUMBIE CTENEHU 3alUThl CBETWJIHBHUKOB B HENOXapo- U
HEB3PBIBOOIIACHBIX IOMEIEHUAX C Pa3HBIMU YCIOBUSIMHU CPEBI U B HAPYKHBIX YCTAaHOBKaX

D S XapakTepucTuKa MOMEIIEHHUI
5 2 = = o S
= ) 4 2o ) L=
5 = 2 £ x| 3 2 =1 8¢5 | g 2 | £&
A B g 2 = = 2 3 =2 g 2 T %9
Gl = O = 2 % = o S =9 S = =
E Q = % % = o \8 = § 8‘ % = % S
= 8 = T a S X R T >
@) o c it
.]-[J—[ + X — — — + XS —
1P20
JIH, T'JIB/L + % " _ _ + NS _
JUL JIH 2 2 2,8 5
1P2 A — + ’ +
3 TJIB]I -) X X X X X
20 JUI + X -) — — X — —
JIH, TJIBJ + x &) -~ -~ x’ - -
5'0 JH, TJIBA | (- ) x! - x + +° -~
53 JH, TJIBA | (- ) X2 X2 X2 x +°
5'4 JUI -) -) + + + + + X
IP51 JIH &) ) x* x* x* x/ + x?
U1 O O] + [+ ¥ « |+ | +
IP53 7 2 2 7 9
JIH, TJIBJI -) -) + + + X + X
PS4 JIH ) ) + + + N + +
I'JIB/L -) -) + + + x + +
YcnoBHOe 0003HAa4YeHHE BBIBOAA O LEINECOOOPA3HOCTH WCIIONB30BAHHUS CBETHIILHHUKOB: + —
PEKOMEHJyeTCsI; X — JIOIyCKaeTcsi; — — 3ampemaercs; (—) — MPUMEHEHHE BO3MOXHO, HO
HenenecooOpazno. Tumbl ucrouHukoB cBeta: JIJI — mromuHecnenTHeie nammbl; JIH — mamrmbr

HakasmBanus; [JIB/l — razopaspsiaHble JaMIbl BBICOKOTO JTABJICHUS.

[Tpumevanusi, mpUHATHIE B TAOIHIIE:

! lomyckaercst mpy Hammuuu $aphopoOBOro MaTPOHA M OTCYTCTBHH KAIleTh BOJIBI, MaAFONIHAX
Ha CBETUJIHHUK.

* [Ipn Hammuuy GPBIT BOABI (PACTBOPOB), MAJAIONIMX MOX YrioM Gomee 60° K BepTHKAIH,
ycranoBka cBeTuibHUKOB ¢ ['JIBJ] u JIH co crenensimu 3amutet /P23, 5'0 u 5'3 3anpemraercs.
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> B yCNOBHSIX YACTHEIX 3a71MBOB BOJOH (PAacTBOPAaMH) PEKOMEHIYIOTCS CBETHIBHHKH C
OOKOBBIM BBOJIOM IIPOBO/IOB.

* Ilpu Hammauu GpsIST BoAbI (PACTBOPOB), MAJAIONIMX MO yIIoOM Goiee 15° K BepTHKAIH,
HCIOJIb30BAHUE CBETUJIBHUKOB CO CTENEeHbIO 3amuThl /P51 (c  HETepMOCTOMKUM  CTEKJIOM)
JIOTIYCKAeTCsl MPU YCIOBUU YCTAHOBKM B HHUX JaMIl MEHbBIINX MOIIHOCTEH, YeM HOMMHAaJbHBIE IS
JAHHBIX CBETUJIbHUKOB.

> [Ipn OrpaHMYEHHOM KOJNHYECTBE MBUTH B 30HE YCTAHOBKH PEKOMEHIYIOTCS CBETHIBHHKH CO
creneHplo 3amuTel /P20, IP23.

% CBeTMIBHHKH CO CTENEeHBIO 3amUThl 5'X MPEANOUTHTENBHEE CBETHILHHKOB CO CTEIEHBIO
3amuTel /P5SX Ui CcilydaeB: Majoro KOJWYEeCTBAa CBETJOM IBUIN; PACIOJIOKEHUS CBETUIBHHUKOB B
MecTax, He yI0OHBIX JUIsl 00CIyKUBaHUS; )KapKuX rnomMenieHuil. [Ipu ruapoynaneHuu NbuUld CTENEHb
3aIUATHl JOJDKHA OBITH HE HIDKE /P55 unu 5'5.

! Pexomenayercsi ycTaHOBKa B CBETWJIBHHUK CO CTEMEHBIO 3amuThl [P5X, [P6X, 2'X mammn
MEHbLIEH MOIIHOCTH, YeM HOMUHAIbHAS! ISl JaHHOTO CBETHJIbHUKA.

® ToNBKO MPY YCIOBHMH BBIOIHEHHS JETANCH CBETHIBHUKA (KOHTAKTOB, MATPOHOB, LOKOJIEH

JIaMI) U3 MaT€pHAJIOB, HE MOIBEPKEHHBIX BO3IECHCTBUIO TAHHOW XUMHUUYECKOHN CpEIbl.

OT npaBUILHOTO BHIOOPA CBETHJIHHUKA 3aBUCSAT S3KOHOMUYHOCTh, pab0TOCTIOCO0-
HOCTh, 0€30MMaCHOCTh U HAJI)KHOCTh JICHCTBUS OCBETUTEIBHON YCTAHOBKU. DTO TBOpUE-
CKHI Tpoliecc, U OH TpeOyeT OT MPOCKTHUPOBIIMKA OCOOBIX HABBIKOB, OINPEIECICHHBIX
3HAHUU U ONBbITA.

2.5 Pacuer pa3MelieHUsl CBETHJIBHMKOB B OCBEIIA¢MOM INPOCTPAHCTBE

[IpunsaTas cuctema 00IIETO OCBEIIEHUS OMpeeseT U Crocod pa3MeIleHus CBe-
TWIBHUKOB: paBHOMEpPHOE WM Jokaiu3zoBanHoe [10, 11, 12, 13, 18]. Ilpu paBHOMEp-
HOM pa3MEIIEHUU CBETWIBHUKHA C KPYIJIOCUHMMETPUYHBIM CBETOPACHPEACICHUEM
(mamnamu HakanuBauus, J(PJI, JIPU u JIHaT, koMmakTHHIMHA JTIOMHUHECIIEHTHBIMH JIaM-
namu (KJIJT), cBeTOoqnogHbIME) paciipeeisitoT o yrilaM IpsSMOYToJbHUKA (B Uaease —
KBajpaTa) WK BEpIIMHAM poMOa ¢ y4eTOM JOCTyIa K HUM JJisl 0OCITy>KUBaHUS BO Bpe-
Ms dKcrutyatanuu (pucyHok 2.1). Ilpu pasmerieHur CBETUIBHUKOB IO YIJIaM TMPSMO-
yrOJbHUKA JIOJDKHO OBITh COOJIFOACHO YCJIOBHE — OTHOIIEHHWE OOJIbIICH CTOPOHBI
MPSIMOYTOJILHUKA K MEHbIIeH < 1,5, a Ipu pa3MeIlieHuu 1Mo BeplinHaM poMba — OCTphId
yroii pom0a 61130k K 60°.

B mo0oMm Bapuante pasmelnieHus (1o yrjiaM MpsSMOYTOJIbHUKA WM KBajpara,
BepIIMHAM poM0a) PacCTOSTHUS MEXIY CBETHWJIBHUKAMU B Py La W Mexay psaamu
CBETWJIBHUKOB Lg MOTYT OBITH OIIpEiesIeHBI 110 (hopMmyiie:

La,s = Ac - Hp, (2.1)
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IJIc Ac — CBETOTCXHHYECKH HAMBBITOJAHCHIIICE OTHOCUTEIBHOE PACCTOSHHE MEXKIY CBE-
TUJILHUKAMHU (Ta0. 2.4);
H, — pacyeTHas BBICOTa YCTaHOBKU CBETHIBHUKOB, M.

Tabmnmia 2.4 — PekoMeHmyeMble 3HaYSHUS Ac ¥ A IS CBETUIIBHUKOB C TUTIOBBIMU KPUBBIMH CHJIBI CBETA

Tuo KCC 7\,(: 7\,3

Konuentpuposannas (K) 0,4...0,7 0,6...0,9
I'my6oxkas (I') 0.8...1,2 1,0...14
Kocunycnas () 1,2...1,6 1,6...2,1
Pasnomepnas (M) 1,8...2,6 2,6...34
[onymupoxas (JI) 1,4...2,0 1,8...2,3

CBeTOTEXHUYECKN HAUBBITOJHEHIIIEe OTHOCUTEILHOE PACCTOSIHUE Ac ONpEeNsieT
OTHOIIEHUE PACCTOSHUS MEXAY CBETUJIBHUKAMHM K PAacUETHOW BBICOTE€ MX YCTAHOBKH.
OHO obecneyrBaeT TaKoe pa3MElIeHHE CBETHWJILHUKOB, IPU KOTOPOM pacIpeiesieHue
OCBEIIICHHOCTU Ha pabouell MOBEPXHOCTH Hambojee paBHOMEPHOE. YBEIUYEHUE Ac
CBEpPX PEKOMEHYEMOI0 3HaYEHUsl yXYAIIAeT paBHOMEPHOCTh OCBEIIEHUs pabodyux mo-
BEPXHOCTEN, HO YMEHBIIAET YCTAHOBIEHHYIO MOIIHOCTh HCTOYHUKOB CBETA.

[Ipu Ac = A5 (A5 — DHEPreTUYeCKH HauBBITOJHEHIIIEe OTHOCUTEIBHOE PACCTOSTHUE
MEXIy CBETUJIbHUKAMHU) MOIIHOCTh UCTOYHUKOB CBETA OCBETUTEILHONW YCTAHOBKU MHU-
HUMaJbHas, a ee IHepreTudeckas 3PpQPeKTUBHOCTh MAaKCUMaJIbHAsI. YBEJIUYEHHE OTHO-
CUTEJIbHOTO PACCTOSIHUSI MEXJYy CBETHJIBHHUKAMU CBEPX A5 HE TOJBKO YXYIIIAeT
PaBHOMEPHOCTb pacIpe/iesieHns OCBEIIEHHOCTH, HO U MOBBIIIAET MOIIHOCTh UCTOYHU-
KOB CBETa U OCBETUTEIHLHON YCTaHOBKH.

Hnst cBetunbHUKOB ¢ neranu3upoBaHHbIMU KCC cBeTOTEXHMYECKHM HAWBBITOJI-
Heillee paccTosHuE A¢ peKoMeHiyeTcs: mpuHuMath paBHbiM: K-3 — 0,7; K-2 — 0,85; K-1 —
0,95;I-3-1,05;I'-2-1,1; C-1,2; I'-1 - 1,25; A-3 — 1,35; 1-2 — 1,45; A-1 — 1,55; M —
1,8; -1 — 2,25; -2 — 2,65; II-3 — 2,7 [22]. IIpu 3TOM I0MyCTUMOE 3HAYEHUE OTKJIIO-
HEHUsI OCBEIIEHHOCTU paboyel MoBepXHOCTU He Oyner mpesbimath +20...-10 % HOp-
MHUPYEMOI'0 3HAUCHHS.

AHanuzupys 3Ha4€HUS Ac U A5, IPUXOJUM K BBIBOAY, YTO UX JOIYCTUMBIN 1Ha-
Ma30H U3MEHEHUS JOBOJIbHO OOJIBIION, YTO MO3BOISET MPHU pa3MEIICHUN CBETUIIbHUKOB
CYLIECTBEHHO M3MEHSTh PACCTOSTHUE MEXAY HUMHU, HE MU3MEHssl KayeCTBEHHBIX Napa-
METPOB OCBETUTEIbHON YCTaHOBKH.

PacueTHy10 BBICOTY YCTaHOBKHM CBETHIIBHUKOB ONPENETSIOT 10 (hopMyie:

H,= Hy he— h,, (2.2)
p p

Tac HO — BBICOTA IMMOMCIICHUA, M (I/IJII/I PacCTOAHUC OT TOYKH IMOABECA CBCTUIIBHUKA 0

moJja);
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hc — BBICOTa CBeca CBETWJIBHUKOB (paccTOsHHE OT UX CBETOBOT'O LIEHTpa A0 Iepe-
KPBITHS WJIA TOYKH MO/IBECA), M;

h, — BBICOTa pacyeTHOH (Ha KOTOpOW HOPMHPYETCSl OCBEIIEHHUE) OBEPXHOCTH Ha/l
noJioM, M (pucyHok 2.1 a).

IIpu onpeneneHny pacyeTHOM BBICOTBI YCTAHOBKU CBETHIBHUKOB [, ciemyer 00-
paTUTh BHUMaHKHE Ha o0eclieueHre JOCTyIa K HUM JJIsl o0cimyxkuBanus [7, 19] (siectHu-
I[bI, TEXHOJOTUYECKHE IUIONIAJKH, KpaHbl U JIp.) M CHOCOObI MOHTaxa (CBec, TpocC,
kopo0 u zp.). IlockonpKy BeIcOTa nomenieHus Ho U pacueTHON MOBEPXHOCTH /1, — UC-
XOJIHBIE NTAPAMETPBI, TO PACYETHAs BBICOTA YCTAHOBKHM CBETUIIBHUKOB /1, MOXKET M3Me-
HATBCSL TOJBKO 33 CYET BBICOTHI CBECA CBETHJIBHUKOB /i, MM PACCTOSHHUSA OT TOYKH
noJjiBeca CBETUJILHUKA JI0 MOJIa.

B nomenieHusx ¢ MOBBIIIEHHOW ONMACHOCTHIO U 0CO00 OMACHBIX (C TOYKU 3pEHUS
OMACHOCTU MOPAKEHUS IEKTPUYECKUM TOKOM) BBICOTa YCTAaHOBKHU CBETUJILHUKOB Haj
MOJIOM, (32 MCKJIIOYEHUEM CBETUJIBHUKOB C JIIOMMHECLEHTHBIMU JamIaMmu), JOJDKHA
ObITH HE MeHee 2,5 M. B oTnenbHbIX cilyyasx JOMYCKAaeTCsl BBICOTa YCTAHOBKH CBETUIIb-
HUKOB MeHee 2,5 M, HO C YCJIOBHEM, YTO KOHCTPYKIIHS CBETHJIbHUKOB HCKIIOYAET BO3-
MOXXHOCTb JOCTyla K HMCTOYHUKY CBeTa 0€3 CHeIMaJbHOIO0 HHCTPYMEHTa, U BBOJ
AIIEKTPOMPOBOJKH OCYLIECTBISETCS B TpyOax, MeTauiopykaBax WM 000JouKax kKade-
Jiel ¥ 3aUIUIIeHHBIX POBO/IOB.

VYkazanHoe TpeOOBaHHE HE PACHpPOCTPAHSAETCS Ha AIEKTPOIOMEIICHUS, a TaKkKe
OCBETHUTEJIbHbIE YCTAHOBKH, 00CITYKMBaEMble C KPaHOB WJIM IUIOIMIAI0K KBaIU(PUIIUPO-
BaHHBIM mepcoHanoM. Ecnu yka3anHoe TpeOoBaHHE HE BBIMOJIHAETCS U CBETUIILHUKHU
YCTAHOBJICHBI B TOMEIIEHUSX C MOBBIIIEHHONW OMACHOCTHIO WM 0CO00 OMACHBIX HA BbI-
coTe MeHee 2,5 M, TO 3HaYeHHE MOJBOAMMOr0 K HUM HaIpsDKEHHUS HE JOKHO MPEBbI-
math 42 B. CBETUIBHHUKM C JIOMUHECLHEHTHBIMHM JIamMIaMu Ha HanpsbkeHue 230 B
JIOTyCKaeTCsl yCTAHABIMBATh HA BBICOTE MEHEe 2,5 M B JIIOOBIX MOMEUICHUSX MPH HUC-
KJIFOUYEHUU BO3MO>KHOCTEHN CONMPUKOCHOBEHHUS C UX TOKOBEAYIIMMHU YaCTSIMHU.

[Ipu paBHOMEPHOM pa3MELIEHUU CBETHJIBHUKOB IO YIJIaM MPsIMOYTOJIbHUKA pac-
CTOSIHME OT CTEHBI J10 OirKaifiero psjaa (MpoeKUuy LEeHTpa Ha paboyeld MOBEPXHOCTH)
CBETWJIBHUKOB /g WU A0 OJypKaifiiero cBEeTWIbHUKA (MIPOEKIMHU LEHTpa Ha padoueit
IIOBEPXHOCTH) B PNy /4 NEpBOHaYaIbHO IpUHUMaIOT B nipefenax (0,3...0,5) Ly ( npu
HaJIMYUKM pabounx noBepxHOCTed y CTeH [ap = 0,3Lap, a mpu OTCYTCTBUU — [pp ~
0,5La).
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Pucynok 2.1 — BapuaHTsl pa3MelieHusi CBETUJILHUKOB: a — B pa3pese; 0, B,
I — B IIJTAaHC IIOMCIUICHU . 0 —110 yriiaM npsAMOyroJIbHMUKOB; B — 10 BEPIIWHAM p0M6a;
I' — B JIUHUIO ()IJ'ISI CBC€THJIBHUKOB C JIIOMHUHCCICHTHBIMN J'IaMHaMI/I)

l

Toraa mo u3BeCTHBIM 3HAUYCHUSIM [ U La g, IIMHE A U mupuHe B nomemenus

MOJKHO OIIPCACIINTD:
— 9HUCJIO PAO0OB CBCTHIIBHUKOB B ITIOMCIICHUH Nzl
B-21,,

e ——

LA,B

— Y9HUCJIO CBCTHIIBHUKOB B OTHOM PsAOY N]l

A-21
N =—"T2%41;
L

A4,B

(2.3)

(2.4)

", IIOCJIC OKPYTJICHUA N] u Ng a0 OV>KaMIIero neoro, ux O6H_ICC KOJIMYCCTBO B IIO-

MereHuH Ny
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Nz = N1 . Nz' (25)

Ecnu pacder paccTossHUS MEXIy CBETHJIbHUKAMU B PAY U UX PSAaMU MPOU3BO-
IWICS C YYETOM CBETOTEXHMYECKH HAWBBITOJIHEHUIIErO0 OTHOCUTEIBHOIO PACCTOSHMS,
TO, KaK MPaBUio, MOJYyUYECHHbIE 3HAUeHUsI N| U N, OKpYTJIAIOT A0 LEJIOT0 Yucia B CTO-
pPOHY HaWMEHbILIETO 3HayeHusA. B ciyyae ke pacyeTa Mo >HEPreTUUYECKH HAUBBITOJI-
HEWILIEMY OTHOCHUTEIIBHOMY pAacCTOSIHUIO N; U N, OKPYIUISIIOT 10 LEIOr0 B CTOPOHY
00JIBILIEr0 3HAYCHMUSL.

Ilocne onpeneneHns: KOIMYECTBA CBETUIBHUKOB B IOMEIICHUH UX Pa3MEIIAlOT Ha
IIaHe MOMENIeHUs U 1o mpeoOpa3oBaHHbIM GopMynam 2.3 u 2.4. Ilpu u3BecTHBIX 3Ha-
yeHussX Ny u N, onpenenstoT AeHCTBUTENbHBIE PACCTOSHUSA MEXAY pAJlaMU CBETUIbHU-
KOB Lp M CBETWJILHUKAMU B psAy La, a Jajee paccTOsHUS OT CTE€HBI A0 OJKaiIiero ux
psaa /g v ObKaiero CBeTUIIbHUKA B PSIY /a.

OtMmeTuMm, 4TO 3HaUYCHUS L ¥ Lg MOTYT OBITH TIOJYYEHBI U TIO (pOopMyIaMm:

_A-2, . _B-2,

TN -1 PPN, -1

L (2.6)

OnpenensTh JEUCTBUTEIbHBIE PACCTOSHUS MEXIY CBETUJIBHHUKAMH CIEAYET C
y4e€TOM Pa3yMHBIX OKPYTJICHUH TaK, 4TOOBI MOJIyUY€HHbIC 3HAUYCHHS YJO0OHO OBLIO HC-
MOJIb30BaTh BO BpPEMs MOHTa)kKa OCBETUTENIbHOW ycTaHOBKH. [Ipu 3TOM HE0O0X0IUMO
YUHUTHIBATh BO3MOXKHOCTh OCCIPENSATCTBEHHOTO JOCTYIAa K HUM JJIsl OOCITY>KUBaHUS U
CMEHBI BBITIEIINX U3 CTPOS JIaMII.

[Tonyuennsie 3HaueHUs1 Ly W Lg HEOOXOIUMO MPOBEPUTH HA BBHITIOJTHEHUE YCJIO-
BUust [ <La/Lg<1,5tupul,>Lg umul <Lg/La<1,5 nipu Lg> Ls. Ecu ycnoBue He
BBITIOJTHSETCS, TO CJIEAYeT U3MEHUTh 3HAUCHUS [, [g, Lo ¥ Lp, yU4UTHIBas MPOU3BOIU-
MBbI€ OKPYTJICHUSI TIPHU pacueTrax.

CrnemyeT OTMETUTH, YTO MNPH MPOCKTUPOBAHUM OCBETHUTEIBHBIX YCTAHOBOK CO
CBETWJIBHUKAMH C JIIOMHHECIEHTHBIMHM JIaMIIaMH TIEPBOHAYAIBLHO HAMEUalOT TOJILKO
YHCIIO PAJIOB CBETUIBHUKOB N, @ YHCJIO CBETHIBHUKOB B ALy N| U B momenieHuu Ny
OTPENIEINIAIOT TMOCJE CBETOTEXHHUYECKOTO pacuera. [Ipu 3TOM CBETOTEXHHUUYECKHE Ac U
DHEPreTUYECKUE A5 HAMBBITOJIHEUININE OTHOCUTEIBHBIC PACCTOSHUS OMPEACISIOT I10
MONIEPEYHOM KPUBOM CUJIBI CBETA CBETHIJILHUKA.

[Ipu nokaM30BaHHOM pa3MEIICHUH MECTa PAaCIONOKEHUS CBETHJIBHUKOB BHIOH-
paroT B KaXJOM KOHKPETHOM CIIydae MHIUBHAYAJIbHO ISl KaKIOTO CBETUIhHUKA, B 3a-
BUCHUMOCTH OT TPeOOBaHUN K OCBEIICHHOCTU OTACIBHBIX 30H momerneHus. [lpu stom
CBETWJIbHUKHM YCTaHABIIMBAIOT C YYETOM ONTHUMAJIBHOTO OCBEIICHUS pabouux MecCT, Tpe-
JOTBPAILICHUS WX 3aTEHEHUs TPOMO3JKUMHU MpeAMEeTaMu U oOecredeHHus TpeOyeMbIX

ypOBHCﬁ OCBCHICHHOCTH B TCXHOJOTHUYCCKUX IIPOXOJaX, YUHUTBIBAA, YTO OCBCIICHHOCTDH
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IIPOXO/0B JOJIKHA COCTaBIAATh HE MeHee 25 % OT HOPMUPYEMON OCBEIIEHHOCTH, CO3/1a-
BaeMOM CBETHUJILHUKAMHM OOIIEro OCBEIICHWs Ha padouyux MecTax, HO HE MEHee
75 nK npu razopaspsAHbIX JaMiax u He MeHee 30 JIK pu JaMIiax HaKaJauBaHUSL.

2.6 Pacuer MOIIIHOCTH HCTOYHUKOB WJIH ONpee/ieHHe KOJIUYeCTBA
CBeTWIbHMKOB, YCTAHABJINBACMbIX B 0CBEIAEMbIX IOMEIIECHHUSX

CBETOTEXHMYECKUI pacyeT OCBETUTEIBHON YCTAaHOBKM CO CBETHUJILHUKAMU KPYT-
JIOCUMMETPUYHOTO CBETOPACIIPEICIICHUS CTABUT CBOEH ILIEIBIO ONpPE/ICIICHUE YCTAaHOB-
JIEHHOW MOIIIHOCTH MUCTOYHHMKOB, IIPU KOTOPOM rapaHTUPYyETCs oOecredeHne 3aJlaHHbIX
YCJIOBUW BUJICHUS OKPYXAIOIIUX MPEIMETOB IPU MUHUMAJIBHBIX 3aTpaTax Ha COOPYKe-
HUE Y SKCIUTyaTallii0 YCTAaHOBKHU. J[JIsl OCBETUTENILHON YCTAHOBKHU CO CBETUIILHUKAMU C
JIOMUHECIEHTHBIMU JIaMIIaMH, YCTAHOBJIICHHBIMH B JINHUIO C PACCTOSHUEM MEXIY CBE-
TWIbHUKaAMU MEHEE MOJIOBUHBI PACYETHOM BBICOTHI MOABECA, OMPEACISAETCS KOJIUYECTBO
CBETWJIBHMKOB B OJTHOM PsIly M UX OOIIEro KoJndecTBa B momelnieHuu. MiHorna Bo3Hu-
KaeT He0OXOUMOCTh B MMPOBEPOYHOM pacUeTe — OMPEICIICHUH OCBEIIEHHOCTH Ha pabo-
YUX MTOBEPXHOCTSIX MIPU U3BECTHON YCTAHOBJIEHHONW MOIIIHOCTH UCTOYHHUKOB.

CBETOTEXHUYECKUE PACUEThl OCBETUTENILHBIX YCTAHOBOK B 3HAYUTEIBLHOU Mepe
yHUDUIIMPOBAHBI U 00ecTieYeHbI HEOOXOAMMBIMHU CIIPABOYHBIMU MaTepuaniamu. B nmpak-
TUKE TMPOEKTUPOBAHUS OOIIET0 SJEKTPUYECKOIO0 OCBEICHMsI MOMEIICHUN HauOoliee
pacnpoCTpaHEHBI CIEAYIONIUE METObI pacueTa: TOUYEUYHBbIH, MOIpa3ACIICMbIi, B 3aBU-
CUMOCTH OT BHJIa CBETOPACHPECIICHHUS CBETUILHUKOB, HA Memoobl NPOCMPAHCHBEH-
HbIX u3ooKkc (KpyriioCUMMETPUYHOTO CBETOpACIpEIeNICHUs C JaMIlaMi HaKaJIMBaHUS,
ceeroanonaeivu, KJUJI, APJI, JIPU u IHaT) u runetinvix uzonioxc (JTIOMUHECIICHTHBIC
U CBETOJIUOJHBIE TpyOuaThie jamiibl); KoI(pPUUMEeHTa HMCNOJb30BAHNS CBETOBOIO
MOTOKA; YAeJbHON MOIIHOCTH.

2.6.1 ToueuHsblii MeTOA pacuyera

B OCHOBY TOY€YHOI'0 M€TO/1a pacdeTa IMOJOXKCHBI Q)OPMYHBI IJIA OIIPCACIICHHUA
OCBCIICHHOCTHU TOYKH A IMOBCPXHOCTU TIPpU H3BCCTHBIX 3HAYCHUAX CHIIBI CBCTA
CBCTUWIBHUKOB B HaAIIPpaBJIICHUH SaHaHHOﬁ TOUYKH H paCCTOHHI/Iﬁ OT TOYKH A0
CBCTHUIIBHUKOB:

n [, -cosP, n [, -cos’
E,=2 ——— wm E, Z , 2.7)
j i=1

Tac I% — 3HAYCHME CHJIBI CBE€TA OT i-I'0 CBETUJILHMKA B HallpaBJICHUHN OCBCHlaCMOﬁ

TOYKHU, OINpeJesieMoe MO0 KPUBOM MPOCTPAHCTBEHHOT'O pacIpeieieHUus CHIbl CBETa
ceetuibHuKa (KCC), K1;
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B; — yrom Mexay HOpPMajdbld K OCBEIIAeMOM IMOBEPXHOCTH, Ha KOTOPOI
pacnoJioxkeHa Touka 4, U HalpaBJICHUEM CUJIbI CBETA, TPal;
[; — paccTostHUE OT UCTOYHUKA CBETA JI0 OCBEIIAEMOM TOYKHU, M;
0; — YTOJI MEXIY OCbIO CHMMETPUM CBETUJIbHUKA W JIMHUEU, COCAUHSIONIEH €ro
CBETOBOM LIEHTP C OCBEMIAEMOW TOUYKOU, TPa;

le, — paCUCTHAs BBICOTA ITOABCCA CBCTUJIIbHUKA HA IMIIOCKOCTBIO C OCBEIIacMOM

TOYKOM, M (PUCYHOK 2.2).

ToueuHslid METOI TPUMEHSIOT MPU pacyeTe OOLIEr0 PABHOMEPHOTO U JIOKAJIU30-
BAHHOT'0, MECTHOTO, BEPTUKAJIIBHBIX U HAKIIOHEHHBIX K TOPU30HTY IJIOCKOCTEN, HAPYK-
HOro ocBemeHuss. OH TO3BOJSET OINPENEIUTh CBETOBOM IOTOK HMCTOYHHMKOB,
HEOOXOAUMBIN JJIs CO3/1aHusl TPeOyeMOl OCBEUIEHHOCTH B JI000W TOUKE IPOU3BOJIBHO
PaCIIONIOKEHHOM TUIOCKOCTH IPU M3BECTHOM PAa3MEIIECHUM CBETUJIBHHUKOB WU YCIOBHUH,
YTO OTPAKEHHBIN OT CTEH, MOTOJIKA U paboyel MOBEPXHOCTH CBETOBOM MOTOK HE CO37a-
€T CYLIECTBEHHOM OCBEILIEHHOCTH B PACCMaTPUBAEMOU TOYKE.

Pucynoxk 2.2 — Onpenenenue 0CBEEHHOCTH B TOUKE A MPU U3BECTHOM
pacrnpeieNieHuy CUJTbI U3 TyYeHUsI UCTOYHUKA: d — pacCTOsTHUE MEX Ty TOUKOM A
Y TOYKOHM MPOEKIMU CBETOBOTO IIEHTPA CBETHJIbHUKA HA TOPU30HTAIBHYIO

HpI/I OMpCACJICHUN OCBCHICHHOCTHU TOYKH IMOBCPXHOCTH MOKHO BOCIIOJIB30BATHCA
PCAJIbHBIM 3HAYCHUCM CHJIBI CBCTA CBCTHUJIbHUKA B 3d/ITaHHOM HAIIPABJIICHUUW WM OIIPCIC-

JIMTh €€ TI0 TUIIOBOM KCC, XapaKTCpHOﬁ oL pacCMaTpuBacMoro CBCTHUJIIbHHKA
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(mocnenHee 1aeT MEHEE TOYHBIC PAacUeThl, TaK KaK peaibHOE paclipe/iejieHUe CUJIbI CBETa
CBETWJIBHUKA B JOIMYCTHMBIX TpeJesiax HECKOJbKO OTJIMYaeTcs OT TumoBoro). Ilpu wmc-
nosib3oBaHuu TUoBoM KCC ciieryeT HOMHUTB, YTO OHA MPUBEEHA B MPEAIIOJIOKEHUHU TO-
r0, YTO CBETOBOM MOTOK YCJIOBHOM JIAMIIbI, YCTAHOBJIEHHOM B CBETWJILHUK, paBeH 1000 M.
CrnenoBaTeNbHO, TP ONPEACITICHUH OCBEIIEHHOCTH TOUKHU NToBepXHOCTH 0 TUnoBoi KCC,
MBI MOJYyYMM HE JIEUCTBUTENIBHYIO OCBEUIEHHOCTh Ea, a YCIOBHYIO ea. JlefcTBUTENbHAS
OCBEIICHHOCTh £4 U YCIIOBHASI OCBEILIEHHOCTh €5 TOUYKH A CBSI3aHbl COOTHOIIICHUEM::

EAZeA‘ @J‘[/ 1000, (28)

Tac D T — (1)aKTI/ILICCKI/II\/'I CBETOBOM MMOTOK YCTaHOBHCHHOﬁ B CBCTUIBHHUK JIaMIIbI, JIM.

Pacyer ToueuHbIM MeTOAOM Npu U3BeCTHBIX 3HaUeHUAX KCC CBETUIIBHUKOB C
KPYIJIOCUMMETPUYHBIM CBETOPACIIPEICICHUEM OCYIIECTBIISIOT B CIEAYIONIEH MOCIE10-
BatenpHOCcTH [11, 12, 13, 17, 18]:

— IIpU U3BECTHBIX MapaMeTpax pa3MelIeHUs] CBETUILHUKOB B MTOMEIICHUH U TOY-
Ke Ha pabouell MOBEPXHOCTU A, B KOTOPOH HOPMUPYETCS OCBEIIEHHOCTb, JJIS1 KaXKI0TO
CBETWJIBHUKA, OCBEIIAIONIETO TOYKY, OMPEICNAI0T TAHTCHC YIja MaJeHUsI CBETOBOIO

Jy4a Ha pacueTHYIO TOUKY /gOL:
tgo =d/H, (2.9)

rae H, — pacyeTHas BbICOTa IOJIBECA CBETHIILHUKA HaJl pa00Yell IOBEPXHOCTBIO, M;

d — xpaTJaiilliee pacCTOSTHUE MEXKY TOUKOU A M TOUKOM MPOEKIIMU CBETOBOIO 1ICH-
Tpa CBETUJIbHUKA HA TOPU3OHTAIBHYIO TUIOCKOCTh, HA KOTOPOW pacroyiokeHa Touka A
(pucyHok 2.2);

— 10 HaliIeHHOMY 3HAYEHHIO tg0. ONPECIIAIOT YIOM O, COSCL H COS Ol

— no TunoBoid KCC cBeTUIbHUKA C YCIOBHOM JIAaMIIOM CO CBETOBBIM MOTOKOM B
1000 am s HARAEHHOTO YyIia ONPEAEIISIETCS CHIla CBeTa [, U PACCUMTHIBAETCS pacUeT-
Hast OCBEIICHHOCTh Ea (2.7);

— J1aJiee ONpeeNsieTcsl CBETOBOM MOTOK UCTOYHUKOB @Dp, 00ECTIIEUNBAIOIINX Tpe-

OyeMyI0 OCBEIICHHOCTD Eyin:
1000 E i - K5
ny-u-Ze

Dp (2.10)
rae Eni, — HOpMUPOBaHHOE 3HAYE€HHE OCBEIIEHHOCTH paboueil MOBEPXHOCTH, JIK;

K, — xoaddunuent 3anaca;

U — K03(ppunueHT 106aBOYHON OCBEIIEHHOCTH, YYUTHIBAIOIIMM BO3IEUCTBHUE «y/a-
JICHHBIX» CBETUJILHUKOB U OTPAKEHHBIX CBETOBBIX MOTOKOB HA OCBEIIAEMYIO MOBEPX-
HOCTb (MMpuHUMaeTca paBHbM 1,1...1,2);
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Nu — kodddunment nonesnoro aevicrBust (KIIJ) cBeTmnbHUKa B HUXKHIOKO TOJIY-
chepy B OTHOCUTENBbHBIX eIuHuLax (npuioxenue b9);
Y e — CyMMa YCJIOBHBIX OCBEIIEHHOCTEH, CO3/]aBa€MbIX KaXXIbIM U3 OJM3JIeKAITUX
CBETUJIbHUKOB OCBETUTEIHHON YCTAaHOBKH;
— 10 3HaYeHuto0 Pp npuHUMaeTcs Jamia (npunoxenue 10) crangapTHOW MOUTHO-
CTH M CBETOBOT0 MoToka @y, 3HaYeHUE KOTOPOro oTinyaercs oT @Pp He OoJiee yeM Ha —
10...420 %, TO ecThb

O,9@p < @J'[ < 1,2@[),' (211)

— ITOCJIC BBI60pa JIaMIIbl PACCYUTBIBAKOT CYMMAPHYIO YCTAHOBJIICHHYIO MOIIIHOCTDH

OCBETUTEIILHOU YCTAaHOBKHU.

JUJis BEIYMCIICHUSI OCBEIICHHOCTH K4 mo dhopmynaM 2.7 MPUXOAUTCS MOCTOSHHO,
UCXO/SI M3 TEOMETPUYECKUX COOOpaKeHWH, OTHICKMBATh KpaTdaifliee paccTosHue d
MEXIy TOYKOM A W TOYKOH MPOEKIMU CBETOBOTO IIEHTpPAa CBETHJIbHHWKA Ha TOPU30H-
TaJIbHYIO TUIOCKOCTh, Ha KOTOPOH pacrojiokeHa Touka A, yroua 3 (WM o) U paccTOsIHHE
[, 9T0 TpeOyeT TOMOJHUTENBHBIX PACUETOB.

2.6.2 MeToa NpOCTPAHCTBEHHBIX H30JII0KC

C uenpro ynpoueHHs pacyeToB ISl CBETWIBHUKOB C KPYIJIOCUMMETPUYHBIM CBE-
TOpacnpeAeIeHueM pa3paboTaHbl CIIPaBOYHBIE TPOCTPAHCTBEHHBIE U30JIIOKCHI YCIOBHOM
TOPU30HTAILHOM OCBEIIEHHOCTH, CO3/1aBaeMoil cBeTmibHUKamMu ¢ TunoBeiMU KCC (mipu-
noxxenue b11). Ilo 3HaueHHAM POCTPAHCTBEHHBIX U30JIOKC YCIOBHOW rOPU30HTAIBHON
OCBELCHHOCTH NPH U3BECTHBIX /[, 1 d HaXOIUTCS TOYKA, ONPENEIIAIOAs 3HAUEHHE YC-
JIOBHOH OCBEUIEHHOCTH e,. IIoCcKoIbKy 3Ta TOUKa Ha IpauKe JIEKUT Yallle BCEro MEX1y
M30JII0KCaMH YCJIIOBHOM TOPU3OHTAJIBHOM OCBELICHHOCTH, @ HE Ha W30JIFOKCE, TO 3HA4e-
HUE YCJIOBHOM OCBEIIEHHOCTH €, KaK MPaBUIIO, ONPEACIIAECTCS IyTEM JIMHENHOTO UHTEP-
nonuposanus. Ecnu sxe 3Ha4eHus d n H, BEIXOAAT 3a MpeAeabl KOOPAUHAT KPHBBIX, TO
MO>KHO 00€ 3TU KOOPJAWHAThI YBEIUYUTh (YMEHBLIUTh) B 71 pa3 TakK, 4YTOObI TOUKa OKa3a-
Jach B Ipeaenax rpaduka, a ONpEIeNIeHHOE MO TrpaduKy 3HAUYEHUE e, YBEIMUYUTh
(YMEHBIINTB) B 1 pa3. 3HaueHUe d ONpPEACIAIOT 0OMEPOM 10 MACIITAGHOMY IIJIaHY OC-
BETUTEJIbHOM YCTAaHOBKH C HAHECEHHBIMM HA HETO MECTAMH PACIIOJIOKEHUS CBETHIIbHU-
koB. Ecin koHTponbHass TOuka 4 Ha TOPU3OHTAIBHOW IIOBEPXHOCTH OCBEIIAETCS
OJIHOBPEMEHHO HECKOJIbKUMU CBETUIBHUKAMU, TO €€ OCBEUIEHHOCTh Oy/IET paBHA CyMMe
OCBEILIEHHOCTEN ) e, CO3/JaBAEMbIX KaX/IbIM CBETUJILHUKOM B OTJI€THHOCTH.

N3-3a UCnosb30BaHUs KPUBBIX NPOCTPAHCTBEHHBIX U30JIFOKC YCIOBHOM TOPU30H-
TaJbHOM OCBELIEHHOCTH TOYEYHBIH METOJl pacyeTa B MPUMEHEHHH K OCBETUTEIbHBIM
YCTAaHOBKAaM CO CBETUJIBHUKAMHU C KPYIJIOCUMMETPUYHBIM CBETOPACIIPEAEIIEHUEM Ha3bl-
BAIOT Memo0OM NPOCMPAHCMBEHHBIX U30TIOKC.
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Pacuer oCBETUTENIBHON YCTAHOBKH METOAOM IPOCTPAHCTBEHHBIX M30JIFOKC OCHO-
BaH Ha OINpEAeICHUH TPeOyeMOoro CBETOBOTO MOTOKA YCTAHOBJIEHHOI'O B CBETUJILHUKHU
UCTOYHUKA PDp, 00ECTICUNBAIOLIETO0 HOPMUPYEMYIO OCBEIIEHHOCTh B paccMaTpUBaeMOM
touke (2.10). [Ipu HEBO3MOKHOCTH BbIOOpa Jammbl ¢ YyKa3aHHbIM Jgomyckom (2.11)
KOPPEKTUPYETCS PACIIONIOKEHUE CBETUIBHUKOB M OCYLIECTBIIIETCS niepepacdeT Pp I
YCJIOBHSI U3MEHUBILIETOCS Pa3MELIEHNS CBETUILHUKOB.

[Ipu BeIOOpE JamMn HaKaJIMBaHHUS HEOOXOAMMO CTPEMHTHCS, YTOOBI UX MOIIHOCTb
[0 BO3MOXXHOCTH COBHAJajia C JTOIMYCTUMOW HOMHWHAIBHOW JUIsl TAHHOTO CBETUJILHUKA.
Hanpumep, ecnu npunar ceetunpHuk tuna HCII21, a B pe3ynpTaTte CBETOTEXHUYECKOTO
pacyeTa MoJy4riIvd MOIIHOCTS Jiamnbl, paBHyt0 100 BT, To B mponecce yrouHeHUs: TUIa
xenarenbHo npuHATh cBeTwIbHUK HCII21-100.., a ne HCII121-200... B mpotuBHOM City-
4ae MOXKHO IMOJIYYUTh OTJIMYAIOIIMECS OT PACUETHBIX 3HAYEHHSI OCBELIEHHOCTH M3-3a W3-
Menenust KIIJ[ u KCC cBeTunbHUKa pU YCTAaHOBKE JIaMIT MEHBIIEH MOIIHOCTU. B TO ke
BpEMS HEJb3s YCTAHABIMBATh B CBETHJIBHUKH JIAMIIbl HaKaJIMBaHUsl OOJbIIEH MOITHOCTH
(XoTs 3TO MHOTAA BO3MOXKHO), TaK KaK 3TO MOXET MPUBECTH K MEPETPEBY JIAMIIbI U 3Jie-
MEHTOB CBETWJIBHMKA BO BpEMS IKCIUTYaTallMH, YTO MOBJICYET UX MPEKIEBPEMEHHBII BbI-
xon u3 crpos. st razopaspsiaHbix jgamil Beicokoro gamieHus (APJI, IPU u JIHaT)
BOOOIIIE HENb3d MPUHUMATh MOIIHOCTH JAMIIbl, OTIMYAIOUIYIOCS OT HOMUHAIBHOW JIJIst
JAHHOTO CBETWJIBHUKA, TAK KaK YCTAHOBJICHHAs B CBETWJIBHUK IIyCKOPETYJIHUPYIOLIas ar-
naparypa He o0ecnequT TpeOyeMble IKCIUTyaTallMOHHbIE PEXKUMBI pa0OTHI JIAMITHI.

[lpy KCrONB30BaHUM TOYEYHOIO METOJ@ HEIOCTATOYHO SICHBIM W OOOCHOBaHHBIM
AIIEMEHTOM pacyeTa SIBJISIETCS BHIOOP KOHTPOJIBHBIX TOYEK, B KOTOPBIX CJIEyeT PaCCUUTHI-
BaTh yCI0BHYIO ocBelleHHOCTh. TKIT 45-2.04-153-2009 u oTpaciieBble HOPMBbI UCKYCCTBEH-
HOT'O OCBEILEHHs TPeOyIoT, YTOOBI OCBEIIEHHOCTh B JIIOOOW TOUKE paboyeil MOBEpXHOCTH
ObUIa HE HIKE JOMYCTUMOTO MUHUMAJIBHOIO 3HaYeHus. Ho pacyer oCBEIEHHOCTH BO BCEX
TOYKaxX paboyel MOBEPXHOCTH, & TIOTOM M BBIOOpP TOUKM C MUHHMAIbHBIM 3HAYE€HUEM, TO-
TpeOYIOT 3HAUUTEBHBIX TPY/103aTpat, AaXKe MPU UCIOJIb30BAHUN KOMITBIOTEPA C COOTBET-
CTBYIOIIUM TIPOTpaMMHBIM oOecriedeHueM. [loaTomy Ha mnpakTuke, Kak MpaBUjoO, B
Ka4eCTBE PAaCUETHBIX BHIOMPAIOT TOYKH OCBEIIAEMON MOBEPXHOCTH, MTPUBEACHHBIC HA UCYH-
Ke 2.3 U1 pa3InyHbIX BAPHAHTOB Pa3MEILICHUS CBETUIIBHUKOB.

B mnpakTuke NmpoeKTUPOBaHUS HE MPUHATO BBIUCKUBATH TOUKU aOCOJIIOTHOTO
MUHUMYMa Yy CTE€H WU B yriax, TaK KaK €ClId B MOJOOHBIX TOYKaX €CTh pabouue mo-
BEPXHOCTH, TO 3aJlaya JOBEJCHUS B HUX OCBEIIEHHOCTH A0 HOPMBI MOXET OBITh pellie-
Ha YBEJIMYEHHEM MOIIHOCTH MCTOYHMKA B OJNIDKAMIIMX CBETUJIBHUKAX WU
YCTAHOBKOW JTOMOJHUTEIBHBIX CBETUILHUKOB.

Takyke He MPOCTO ONMPENENATh, KAKUE CBETWJIBHUKHU CIEAYET YUMTHIBATH IIPH OI-
penenenun Y e. [loaromy npu pacderax ) e yYUTBHIBAIOT TOJIBKO OCBEHIEHHOCTh, CO3/1a-
BAa€MYIO CBETHWJIbHUKAaMU (TPYIIaMU CBETUJIBHUKOB), OTCTOSIIIUMU OT PACYETHON TOUKHU
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0 MacIITaOHOMY TUIaHY OCBETHUTEIPHON YCTAHOBKHM Ha PACCTOSHUU TPEX HAUMEHBIIAX
3HAUCHUH d U3 psijia PacCTOSHUHN PACIIOJIOKCHUS CBETHIBHHUKOB OT KOHTPOJIBHON TOYKH
(d\, d>, d3, dy, ...). Ha pucynke 2.3 KOHTPOJIbHBIE TOUKH COCIUHEHBI JUHUSMU C TEMU
CBETHJIBHHKAMH, OT KOTOPBIX OOBIYHO OIPEIEISIIOTCS 3HaueHus » e. [lpu onpenencHum
Y'e He MOJKHBI YYUTHIBATHCS CBETHJIBHHUKH, PEAIbHO HE CO3JIAOIINE OCBEIICHHOCTH B
KOHTPOJILHOW TOYKE M3-3a €€ 3aTCHEHHUs 000pYJOBaHHEM WM CAMHM PabOYMM TIPU €0
HOPMaJIbHOM (PUKCHUPOBAHHOM ITOJIOKCHHUH Yy pab0dyero MecTa.

Eciu HOpMBI HCKYCCTBEHHOTO OCBEIICHUS YCTaHABIMBAIOT 3HAYCHUEC MUHUMAJIb-
HOM OCBEIICHHOCTH HAa HAKJIOHHOW (WJIM BEPTHKAILHOW) MOBEPXHOCTH, TO €€ OIpe/e-

JBIOT 9€PC3 OCBCUICHHOCTD FOpI/ISOHTaHBHOﬁ IMOBCPXHOCTHU B paCCManHBaCMOﬁ TOYKEC.

Li2 L2

00 0o

/2

T

,_Hp_ |

Pucynoxk 2.3 — K BeIOOpY pac4eTHBIX TOUEK JJI PA3TUIHBIX BAPUAHTOB Pa3MEIICHUs CBETHIIBHUKOB
C JlaMraMu HakanuBaHus (a Taxke ceetoauoansivu, KILUJI, JAPJI, IPU, IHaT)

" JIFIOMUHECLICHTHBIMHU JIaMIIaMH
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Jliist pacyeTa OCBelIEHHOCTH B Touke C Ha HAKJIOHHON MOBEPXHOCTH Ey 1Mo 3Ha-

YCHHUIO €€ OCBCUICHHOCTH HA FOpHSOHT&HBHOﬁ IMOBCPXHOCTHU Er HCIIOJB3YIOT (1)OpMy.Hy2

Ey =Ep| cos®+ 2 sin® |, (2.12)
Hp
rac p — KpaTqaﬁmee PacCTOAHUEC OT IMPOCKIHUHU OCH CUMMCTPUUN CBCTUIIbHUKA HA T'OpHU-
S3OHTAJIBHYIO IINTOCKOCTD, ITPOXOAAITYHO UCPEC3 TOUKY pacdycTa, 40 CJIICod
NepecevyeHns BEpTUKAIbHOW U TOPU3OHTAIBHOM MIIOCKOCTEH (pUCYHOK 2.4);
® - YTOJI HAKJIOHA pacquHoﬁ INIOCKOCTH IO OTHOHMICHUIO K IINIOCKOCTH, IICPIICHAN-

KYJSIPHOH K OCHM CUMMETPHUH CBETHJIbHUKA (TOPU30HTAIbHAS TIIOCKOCTb).

3Hak «MuHyc» B dopmyne (2.12) craBar npu yciaosuu © > n/2 + o. Ecnu pac-
4eTHas IJIOCKOCTh BEPTUKaANbHA, TO £y = Er p / H, Wiy, B 4aCTHOM Cllydae, KOrja oHa
MEPIEHNKYJIAPHA MPOEKIMU HANPABJIEHUS CHJIBI CBETa HA TOPU3OHTAIBHYIO MOBEPX-
HOCTb, By = Er d / H,
la

[0

Hp

Pucynoxk 2.4 — K onpeneneHunto 0CBEIIEHHOCTH TOYKH HAKJIOHHON TMTOBEPXHOCTH

MeTo1 IPOCTPAHCTBEHHBIX HU30JIFOKC SBJISETCS CaMbIM TOYHBIM METOJIOM pacyeTa
OCBETHTEIBHBIX YCTAHOBOK CO CBETHJIBHHKAMHU KPYTJIOCHMMETPHYHOTO CBETOpacIpe/ie-
nenus. [Ipy ero npruMEeHEHUH MOTPEITHOCTh PACYETOB MUHUMAJIbHAS, ITOATOMY OH MOXKET
OBITH KCITOJIB30BAaH IS TPOBEPOYHBIX PACUETOB IMPH M3BECTHOM PACIIOJIOXKEHUHU CBE-
TUJIHBHUKOB B OCBEIAEMOM ITOMEIICHUH U YCTAHOBJICHHON B HMX MOIITHOCTH NCTOYHUKOB.
[TpoBepounsbIit pacuer npou3BoAAT 1o dopmyse (2.10), mpeoOpazoBaHHOM 1O OINpee-
JICHUEC UCTUHHOM OCBEIICHHOCTH PAaCYCTHON TOYKHU:

_ nc@ﬂnu ‘uze

F4="T000K, @13)

A€ ne — 4YUCJIO JIaMII B CBCTUJIBHUKC, IIIT.
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ToueuHbIld METOJT pacyeTa OTHOCHTEIBHO TPYAOEMOK, TIO3TOMY U IPUMEHSICTCS
HEe 4acTo (B OCHOBHOM JIsl OTBETCTBEHHBIX M IPOBEPOUYHBIX PacUeTOB, a TAK)KE TOTMa,
KOT'/Ia IPYTHMe METObI IPUMEHUTh HEBO3MOXKHO, HAIIPUMED, B CIIy4ae JOKATM30BAaHHO-
IO OCBEIICHUS U OCBEIICHHS HAKJIOHHBIX IIOBEPXHOCTEH).

PacueT ocBeTHTEbHON YCTAHOBKH C KPYTJIOCHMMETPHYHBIMU H3Ty4aTEISIMU TO-
YEYHBIM METOJIOM ITPOU3BOIMTCS B CIICTYIOMIEH TTOCIEIOBATCIIBHOCTH:

— TIPY U3BECTHOM Pa3MCIICHUH CBETHUJIBHUKOB Ha IJIAHE IMOMENICHUS HaMEUaroT
KOHTPOJILHBIC TOYKH U BBIYHMCIIIOT B HUX YCIOBHYIO OCBEIICHHOCTS (2.7);

— 1o ¢opmyie (2.10) paccuutbiBaroT TpeOyeMoe 3Ha4eHHE CBETOBOTO TIOTOKA UCTOY-
HUKa, U 110 PaCYCTHOMY 3HAYCHHUIO CBETOBOTO TMOTOKA C ydeToM TpeOoBaHuit (2.11) BeIOH-
paroT OMmKANIIIyIO CTaHAapTHYTO Jamity (rputoskeHne b10) u onpenenstoT ee MOIITHOCTB;

— MOJCYUTHIBAIOT CYMMApPHYIO MOIITHOCTh JIAMIT B OCBETUTEJILHOW YCTaHOBKE.
2.6.3 MeToa JTUHEHHBIX H30JTI0KC

TodeuyHbIl METO TPUMEHUTEIIBHO K YCTAHOBKAM C JIFOMUHECLIEHTHBIMHU JIaMIIaMH
Ha3BIBAIOT MemoO0oM JuHelinblx uzonokc. OH UMeeT HEKOTOpPbhle OTIUYUTEIbHBIE 0CO-
OCHHOCTH B COMOCTaBJIEHUH C METOJIOM MPOCTPAHCTBEHHBIX U30JIIOKC.

Bo-1iepBbIX, 0 METOAy JMHEHMHBIX W30JIOKC MPOU3BOAAT PACUET TOJIBKO OCBETHU-
TEJBHBIX YCTAHOBOK, BBITIOJTHEHHBIX CBETHJILHUKAMU (MM CBETUJIHBHHKAMH, COCTHIKOBAH-
HBIMH B CBETSIIYIOCS JIMHUIO C PACCTOSHUEM MEXKIY HUMHU MEHEE IOJOBUHBI PACUETHOU
BBICOTBI IIOZIBECA [1,,), INIMHA KOTOPBIX IPEBBIIIAET MOJIOBUHY PACUETHON BBICOTHI ITOJBECA.
Ecnu nnvHa CBETUIIBHUKOB C JIFOMUHECHEHTHBIMH JIAMIIAMU HE MPEBBIIIAET MMOJIOBUHY pac-
YETHOM BBICOTHI MoBeCa f1,, TO UX MOXKHO IPUHSATEL 33 TOUYEUHBIE ¥ PACUET OCBETUTEIILHOM
YCTAaHOBKH MPOU3BOJUTH HE METOIOM JIMHEWHBIX U30JIFOKC, a IPYTUMHU METOAAMU, HaIlpH-
Mep, K03 PuIFeHTa UCTIONE30BaHMS CBETOBOT'O MOTOKA WIIH YIEIBHON MOIIIHOCTH.

Bo-BTOpBIX, IpU pacueTe OCBELICHUS OT JIIOMUHECUECHTHBIX JIaMIT U3BECTHBIMU
BEJIMUMHAMM SIBJISIOTCS MOIIHOCTB, YMCJIO M CBETOBOM MOTOK JaMIl B CBETHJIbHUKE, a
TAK¥KE YUCIIO PANOB CBETWIBHUKOB. HEM3BECTHBIE BEIMUYMHBI, TTOAJICKAIIUE ONPEAEIIC-
HHIO, — YHCJIO CBETUIIBHUKOB B OCBEIIAEMOM ITOMEIIECHUU U B OJTHOM PSIY.

N3nyyarenn B METOJIE JIMHEWHBIX M30JIIOKC PACCMATPUBAIOTCS KaK CBETALIUECS
JIMHUU C JIMHEMHOM IUIOTHOCTHIO CBETOBOTO IMMOTOKA HCTOYHUKOB D', 1M - M . Jluneiinas
IJIOTHOCTh CBETOBOTrO Motoka @' onmpenensercss AeJeHUEM CYMMapHOTO CBETOBOTO IO-
TOKa Jlamil B JinHuK Py Ha JUIMHY JIMHUU L. JIMHUM ¢ paBHOMEPHO paclpee/IeHHBIMU
10 JUTMHE pa3pbIiBaMM /p MEXK]y CBETHJIBHUKAMHU PACCMATPUBAIOTCS KaK HEMPEPHIBHBIC
npu cobmonennn ycnosus lp < 0,5H,. B sTom cinydae noa L noHuMaeTcs rabapuTHas
JUIMHA JIMHUH, A JIMHEWHAs IJIOTHOCTh CBETOBOTO MOTOKA OIMPENIENISETCS KaK
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A (2.14)
2l +2e
rae Oy — cyMMapHbIi CBETOBOIl MOTOK JaMIl B CIUIOLIHOM 3JIEMEHTE CBeTsIeHcs u-
HUU JJTUHOM ) [, 1IM;
> Ip — cyMMapHas JyIMHa pa3pbIBOB B CBETAIICHCS JTUHUH, M;
> lc — cymMapHasi JJIMHA CBETHJILHUKOB B CBETAIICHCS JTUHUH, M.

ITpn /p > 0,5H, HEOOXOAMMO AJIsl KaXKJI0TO CIUIOIIHOIO y4YaCTKa JHMHUHU OTAEIBHO
onpenenaTb @' U CO34aBaEMYI0 3TUM YYaCTKOM OCBEIIEHHOCTh B KOHTPOJIBHOM TOUYKE
paboueit TOBEPXHOCTH.

IIpn 3aaHHBIX XapaKTEPUCTUKAX CBETSIIEHCSA JTUHUU OCBEUIEHHOCTh TOYKHU 3a-
BUCHUT OT TPEX IapaMeTPOB: PACYETHOM BBICOTHI NOJBECA [, JUIMHBI TMHUU L U KpaT-
YalIIero pacCTOSIHUA p OT KOHTPOJIBHON TOYKH A 10 MPOEKLIHUH CBETALIEHCA JTUHUU Ha
TOPU30HTAIBHYIO IIOBEPXHOCTH C PACCMATPUBAEMOM TOUKOM A.

st obyeryeHus pacuyeToB MO METOAY JIMHEHHBIX M30JIOKC MOJYy4eHBI cIpa-
BOYHBIE KpUBBIE M30JI0KC (npuiioxenue b12), mo3possroniyue npyu U3BECTHHIX 3Haye-
HusAxX H,, L W p onpeneinuTh YCIOBHYI OCBEIIEHHOCTH € B KOHTPOJIBHOM TOYKE
paboyeil MOBEPXHOCTH C y4ETOM JONYIIEHUN O TOM, YTO paccMaTpuBaemas TOYKa
pacmoyioKEHa NMPOTUB KOHLA CBETSALICHCSA JWHUMW, YCIOBHAas JIMHEWHAs IUIOTHOCTH

. -1
cBeTOBOro noroka kotopor @' =1000 nm-m

, a H, =1M. OCBenmeHHOCTh APYTHUX TO-
YEK ONPEENAETCS IIyTEM Pa3deJICHUS CBETALLECHCS JIMHUM HA YaCTU WU JOIOJHEHHUS
UX BOOOpaka€MbIMH OTPE3KAMH, OCBELIEHHOCTh M3 KOTOPBIX 3aT€M CYMMUPYETCS
UJIM BBIYUTAETCA (PUCYHOK 2.5).

IIpu pacyere o KpUBBIM JIMHEWHBIX U30JIFOKC I10 IUIAHY pa3MEILEHUs PSAI0B CBE-
THJILHUKOB B IIOMENICHUH OOMEPSIOT pa3MEPHI p U L, ONPeNeIAoT OTHOeHue p' = p/H,
u L' = L/H, n HaX0AT 3Ha4€HHE YCIOBHOI OCBEIICHHOCTH € IIPU KoopauHatax p'u L'
MyTeM HHTEPHOJUPOBAHUS MEXAY ONMKAWIIMMU JMHEHHBIMU H30Jt0OKcaMu. JIMHMM,
IUIs1 KOTOpBIX L' > 4, mpu pacuerax NpakTUYECKU paccMaTpPUBAIOTCS KaK HEOTPAHUYECH-
HO JUIMHHbBIE, U 3HAYEHNE YCIOBHOM OCBEIIEHHOCTU HaXOAAT 1iist L' = 4.

CyMMHpOBaHHE 3HAUYEHUM e OT ONMKAWIIMX PSIOB WM MX 4YacTed, OCBEUIArOIINX

TOYKY, OaCT Ze. HCO6XOIII/IMa$I JIMHEMHAs INIOTHOCTh CBETOBOI'O MOTOKA OIIPCACILICTCA KaK:

p-2e

IIo HN3BCCTHOMY 3HAYUCHUIO o’ OCYIHICCTBIACTCA KOMIIOHOBKA JIMHUMU. I[JIH 9TOI'O

@' (2.15)

BHaA4YaJIC OIPCACIIACTCA H€O6XOIIPIMBII>1 CBETOBOM IIOTOK JaMHO B JHWHHMHU Kak

IMPOU3BCACHUC o' - L, a 3aTCM — KOJIMYCCTBO CBECTUIIbHUKOB B PAOY Nlﬁ
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(2.16)

3HaueHue N; OKpYyTJISAIOT 10 LEJIOr0 U ONPEAENSIOT IEMCTBUTEIbHBIE PACCTOSHUS

MEX]ly CBETUJIbHUKAMH [p (C YUETOM MPOTSHKEHHOCTH psifa, Ni U [c) U CyMMapHOE KO-

JUYECTBO CBETHJILHUKOB B IToMerieHun N (2.5).

I[eﬁCTBHTeHBHoe pPacCTOAHUC MCIKAY CBCTUIIbHUKAMU B PAOY lp PaBHO!

A €A=€ri+err

La

12

Ll

€A=C€Cri1-€L3

2 A
Pucynok 2.5 — K onpeneneHuro yCIOBHOM OCBEIIEHHOCTH B TOUKE,
HE JIe)KaIllel MPOTHB KOHLIA

a PacCTOSTHUE MEKly UX CBETOBBIMU LICHTPAMU B PANY L 4:

2.17)

(2.18)

B dopmynax 2.17 u 2.18: 4 — nnuHa nomenieHus, M; N; — KOJTUYECTBO CBETUIIb-

HHUKOB B psAOy, T, ZC — JJIMHAa CBCTHUJIbHHUKA, M, ZA — PaCCTOAHUC OT KpaﬁHero CBCTUJIb-

HHKaA B pAOy 40 CTCHBI, M.

[Ipu BbIOOpE KOHTPOIBHBIX TOUYEK CIEAYET YUECTh, UTO B Cilydae OOJIbLION JJTUHBI

CBCTSIH.ICﬁCSI JIMHUH, HAYUHAA IMMPUMCPHO OT 2Hp, CUJIBHO CKa3bIBACTCA YMCHBIICHUC OCBC-

IMCHHOCTH Y UX KOHIIOB (HpI/I6JII/ISI/ITCJIBHO BABOC 110 CPAaBHCHHUIO C OCBCHICHHOCTBIO IICH-

TPAJIbHBIX y‘{aCTKOB). I[JIH KOMIICHCAIIMU YMCHBIICHWA OCBCHICHHOCTU HOOCTATOYHO
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NPOJJIUTE JIMHUIO [1, 32 IpeAenbl OCBENIaeMON OBEPXHOCTH WM Ha paccrosuue 0,5H,,
WM B KOHIIE CBETSIIEHCS JTMHUM 00eCTIieunTh BOMHOE 3HaueHne @' (yIBOUTH pacueTHOE
KOJIMYECTBO JIaMIl B  CBETWIBHHKAX WIA CBETHJIBHHUKOB), WM  JIOTIOJIHUTH
MPOJIOTBHBIC PSABI CBETUIIHBHUKOB 3aMBIKAIOIIUMH UX TIOTIEPEYHBIMU. B cimydae mpuHSITHA
OJTHOM 3 3TUX Mep MPH 00IIeM paBHOMEPHOM OCBEIIEHUH KOHTPOJIBHBIE TOUKH, KaK Ipa-
BUJIO, BBIOMPAIOTCS TIOCPEANHE MEXKITY PAJaMH CBETHIIBHUKOB U IMHHUN (PUCYHOK 2.3).
[Tpu obmiem ocBemieHHH OOBIINX TTOMEIICHUH YacTO YKa3aHHBIX KOMITCHCAITA He
npeyCMaTPUBACTCS B MIPEATIONOKEHIH, YTO HETIOCPECTBEHHO Y TOPIIEBBIX CTCH PaOOTHI HE
MPOU3BOMATCA. B 3TOM ciydae psiibl CBETMIILHUKOB JTOBOJSTCS JO TOPIEBBIX CTEH U KOH-
TPOJIbHBIE TOYKU BHIOMPAIOTCS HA PaCCTOSTHUM MMPUMEPHO Hp OT KOHIIA psijia (PUCYHOK 2.5).
MeTo TUHEHHBIX U30JIFOKC TaK)Ke TMPUMEHSIOT JIJIsl IPOBEPOYHBIX pacyeTOB MpHU
ornpeaeneHN (HaKTHUECKON OCBEIICHHOCTH pabodeil MOBEPXHOCTH U CPABHEHHHU €€ C
HOPMHPOBAaHHBIM 3HaueHueM. [Ipu mpoBepouHbix pacuerax (opmyna (2.15) mpeobpa-

3yeTcsl B BUJIE:

pNine Prpe (2.19)
1000‘R3‘HP‘L

2.6.4 Meton ko3¢ punueHTa HCIIOJIb30BAHNS CBETOBOI0 NMOTOKA

MCTOII KO3(1)(1)I/II_II/ICHTa KCITIOJIb30BAaHMUS CBETOBOI'O MIOTOKA OCBETUTEIIBHOM YCTaAaHOBKH
MMPUMCHAIOT IIPH PACUCTC O6H_ICI‘O PaBHOMEPHOT'O OCBCIHICHMA T'OPU30HTAIIBHBIX ITOBCPXHO-
CTEl B IMOMCHICHUM IIPU OTCYTCTBUU KPYIIHBIX 3aTCHAIOMIUX IMPCIAMETOB U C YUCTOM OTpa-
’)KEHHBIX OT CT€H M IIOTOJIKA CBETOBBIX IOTOKOB. OJTHM MCTOOAOM MOKHO pacCUUTATb
OCBCTUTCIIbHYIO YCTAHOBKY CO CBCTHUJIbHUKAMHU C JIFOOBIMH JIaMITaAMU. MeTOII HC IMPUT'OACH
AJI pacdeTa JIOKAJIM30BAHHOI'O 1 MCCTHOI'O OCBCIICHMA, OCBCIICHMA HAKIIOHHBIX ITOBCPXHO-
CTCH U B CJIydac, Koraa OTACIbHBIC YUACTKH OCBCHlaCMOﬁ T10maaun pa60‘{I/IX HOBCpXHOCTCﬁ
3aTCHAIOTCA YCTAHOBJICHHBIM B ITIOMCHICHUHN ITPOHU3BOACTBCHHBIM O60py1IOBaHI/ICM.

HpI/I pacucTe OCBETUTEIIbHOM YCTAHOBKH YKA3aHHBIM MCTOJOM YUYUTHIBACTCS TOJIBKO
Ta 9aCTb CBCTOBOI'O IMOTOKAa HMCTOYHHUKOB, KOTOpPad AOCTHUIACT pa6oqeﬁ IMOBCPXHOCTH.
OcHoBHas pacucTHasA (I)opMlea METOAa i1 CBCTHUIIBHHKOB C KPYITIOCHUMMCTPHUYHBIM

CBCTOPACIIPCACIICHUCM |
_E . -K;-Sz

P b

nc'NZ'n

@ (2.20)

rae @, — pacueTHbIM CBETOBOM MOTOK JIAMIIBI OCBETUTEJILHOW YCTAHOBKH, JIM;
Enin — HOpMHUpYyEMasi OCBEUIEHHOCTD, JIK;

K3 — koadunuent 3amnaca;
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S — MIOIIA/Ib OCBEIIAEMOr0 OMEIICHHS, M ;
z — KO3(pUIMEHT MUHHUMAJIBbHON OCBEIIEHHOCTH (OTHOILIEHUE CpeJHEl ocBe-
HIEHHOCTU K MUHUMAJIBHOM); 1¢c — YUCIIO JIaMII B CBETUJIBHUKE, IIT.;
Ny — o0111ee 4MCa0 CBETUIILHUKOB B MOMEIIEHHH, IT.;

n-— KOC—)(l)(l)I/II_II/IeHT HCIIO0JIB30BaHUA CBCTOBOI'O IIOTOKA B OTHOCHUTCIIBHBIX CAMHUIIAX.

®opmyiny 2.20 NPUMEHSIOT MPU pacyeTe OCBETUTEIBHOM YCTAHOBKH CO CBETUIIb-
HUKAMH C KPYTJIOCUMMETPUYHBIM CBETOpACIIpEeAC/iCHUEM (JJaMIaMHi HaKaJuBaHUS, JIHO-
munectieHTHeiMu KJUJI, JIPU, JIHaT u JIPJI, cBerommomubiMu), korga B pe3yJibTare
pa3MelIeHs CBETHIIBHUKOB B OCBEIIAEMOM MPOCTPAHCTBE U3BECTHO UX YHUCIIO, HO HE W3-
BECTHA MOIIIHOCTh YCTAHOBJICHHBIX B HUX UCTOYHUKOB. [loaTOMY, ONpeieiuB pacyeTHbIN
CBETOBOM IIOTOK @, ¥ CONIOCTABUB €T0 C HOPMUPOBAHHBIMH 3HAYCHHUSAMH CBETOBBIX ITOTO-
KOB BBIITYCKAa€MBbIX MPOMBIIICHHOCTBIO JIaMII, HAXOJUM THI U MOIIHOCTH JiaMmbl. [Ipu
HTOM HEOOXOAMMO Y4eCTb, UTO CBETOBOM MOTOK BbIOPAHHOM JIAMITBI IOJKEH OTIIMYAThCS
oT pacueTHoro He 6omnee — 10...+20 %, To ecTb cOOTBETCTBOBaTH yciioBuio (2.11). Eciu
HEBO3MOXKHO BbIOpaTh JIaMITy, OTBEYAIOIIYI0 3TOMY YCJIOBUIO, TO U3MEHSIOT YHCIIO CBE-
TUJIBHUKOB B OCBEIIAEMOM MOMEIEHUU C TAKUM PAcueTOM, YTOOBI PACCTOSHUE MEXKIY
HMMH HE3HAYUTENILHO OTIMYAIOCh OT CBETOTEXHUYECKH HAaUBBITOJHEHINETO A¢ - H),.

HeussectHpiMu BennunHaMu B popmyde (2.20) aBistoTcss Ko3QPUIIMEHT UCTIOIb-
30BaHUS CBETOBOI'O MOTOKA 1 U KO3(P(HUIMEHT MUHUMAIILHON OCBEILIEHHOCTH Z. 3Haye-
HUEe K03 UIIMEHTa UCTIOIb30BAHUS CBETOBOI'O MOTOKA 1) OMPEACIIAIOT M0 CIPABOYHBIM
tabaunaMm (rpuioxenue b13).

B cnpaBounbIx Tabnunax k03 GUIKUEHT UCIOIb30BaHUs CBETOBOIO MOTOKA MPH-
BOAMUTCS B 3aBHCHMOCTH OT XapaKkTepa CBETOpacIpe/iesieHUs CBETHJIBHHKOB (Kiacca
ceeropactpezaenenus U Gopmel KCC), k03QdULIMEHTOB OTpaskeHUsI IOTOIKA p7, CTEH
pc ¥ pabouelt moBepxXHOCTH pp (Tabnuua 2.5), miomaau u GopMbl OCBEIIAEMOro oMe-
IICHUS, PACUETHOM BBICOTHI MTO/IBECA CBETUIILHUKOB.

[Inomaas 1 GpopmMa ocBenaeMoro MOMEIIEHHSI, a TAK)KE pacyeTHasl BbICOTa MOJI-
BECA CBETHJIBLHHUKOB /1, yUNTBIBAIOTCA HHAECKCOM IOMELIECHHUS i, KOTOPBIN ONPEEIIAETCS
o ¢hopmyiie:

A-B

lzm, (221)

Tac A wn B — cOOTBETCTBEHHO JJINHA 1 HIMPUHA OCBCIIACMOI'0 ITIOMCHICHUA, M,
H, p— PaCyYCTHasA BBICOTA ITOJABCCAa CBECTUJIIBHUKOB, M.

B cnpaBounbix Tabnuuax npuioxkenus b13 koappuireHT ncnoap30BaHus CBETO-
BOT'O MOTOKA 1] IPUBEACH IS JIOOBIX CBETUIIBHUKOB, KOTOpble UMEIOT o1iHy U Ty ke KCC.
JUJ1s ipuBeICHUS €70 K PaCUETHOMY 3HAYEHHUIO CIIEYET BOCIOIB30BaThCs (hOPMYJIIONf:
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n=m- -Nu + Rn.p. (I/UH/I Kn.p.) *MNrs (222)

rae M — K03 UIMEHT KCIOIB30BaHUS CBETOBOIO MOTOKA OCBETHTEILHOM YCTaHOBKH,
HAIPaBJIEHHOr0 B HIKHIOIO MOdychepy, OTH. ell.;

Nu 41 N~ — KIIJ] cBeTHIIBHUKA COOTBETCTBEHHO B HIDKHIOIO U BEPXHIOK MOJyChephl,
OTH. €11.;

K, p u K',), — ycpenHeHHbIE 30HaIbHbIE MHOKUTEIM JIJIsl CBETOBOI'O ITOTOKA OCBETH-
TEJLHON YCTaHOBKH, HAMPABJICHHOTO B BEPXHIOIO MOIyc]epy, COOTBETCTBEHHO, IS I10-
TOJIOYHBIX U TTOJIBECHBIX CBETUJIbHUKOB.

Bxnan KIIJ[ cBeTuinbHuKa B BepxHIOIO Moiaycdepy (BTopas cocrapisitonias Gpop-
MyJibl 2.22) Ha 3HaYeHHE KO3 PUIIMeHTa UCIIOIb30BaHUsI CBETOBOrO MOTOKA 1| HECYIIIe-
CTBEHHO BJIMSIET HA pe3yJIbTaT, IO3TOMY €ro 3HaUeHHE HE BCET]la YUUTHIBAIOT.

[Ipunumass 3HaueHue KOIPGUIHUEHTOB OTpaxeHus (Tabmuua 2.5), ciuemyer
y4ecTb, UTO B CIPABOYHBIX TAOJMLAX JJIs omnpejaesieHus Kod(d@uiuenTa ucrnoiab3oBa-
HUS CBETOBOro notoka 1 (nmpunoxenue b13) koapuuuenTsl oTpakeHuss OT MOTOJKA
P11, CTEH pc U paboueid TOBEPXHOCTH pp MPUBOMASITCS TOJIBKO B ONPEIEIEHHBIX COYeTa-
HUSX, Hanipumep, B Buae: p; = 70, pc = 50, pp = 10; p;y =50, pc = 30, pp=10; p;; = 30,
pc= 10, pp=10 nmm ap
Tabnuna 2.5 — PexomeHjayeMble 3HadeHHUs] KOIPPUIIMEHTOB OTPaXEHUS B 3aBUCHUMOCTH OT
MapaMeTPOB CBETOOTPAKAFOIICH TOBEPXHOCTH

OTpaxaroniasi IOBEpXHOCTh Koadunuent orpakenus, %
[ToGeneHHbI TMOTOJIOK U CTEHBI C OKHAMH, 3aKPBITHIMU O€IBIMH 70
ITOpaMU
[ToGenennpie CTEHBI MPH HE 3aBEHICHHBIX OKHAX M IOTOJIOK B
CEPBIX MOMEIICHHIX;, YUCThIM OCTOHHBIN M CBETJIBIN JCPEBSIHHBIN 50
MTOTOJIOK
BeToHHBI TOTOJIOK B TIPS3HBIX ITOMEIIEHUSAX; JIEPEBSIHHBIN
MIOTOJIOK;, OETOHHBIE CTEHBI C OKHAMH, CTEHBI, OKJIEECHHEIE 30
CBETJIBIMHU 0005IMU
CTeHBl W TOTOJOK B TIOMEIICHHSIX C OOJBIIUM KOJIHYECTBOM
TEMHOMW TBUIN; CIUIONTHOE OCTEKJIICHHE 0€3 IITOP; KPACHBIM KUPITAY 10
HE OIITYKAaTYPEHHBIN; CTEHBI C TEMHBIMHU 0005MU

VYKaxkeM Tak ke, UTO B CIIPABOYHOM JIUTEpAType CYIIECTBYIOT TaOIMUIbI U CO 3HA-
YeHUSIMU KO3(DPUIIMEHTOB UCIOJIB30BaHUSI CBETOBOI'O MOTOKA 1) JJIsi KOHKPETHBIX CBE-
TUIBHUKOB WJIM TPYNI CBETWIbHUKOB. OHU MPUBOJATCS, Kak MpaBuio, ¢ yuerom KIIJ
CBETWJIbHMKA B BEPXHIOIO M HIDKHIOIO MoJiycdepsl U B pacyeT 1o gopmyine (2.20) npu-
HUMaIOTCs 0€3 KaKux-1100 IepecyeToB.

AHanu3 NpUBEIECHHBIX B TabnuIax 3Ha4eHU KodpduiMeHTa HCIOJIb30BaHUS
CBETOBOI'O ITOTOKA IO3BOJISIET CHENATh 3aKIYEHHUE — 1) BO3PACTAET IPHU: MOBBIIIEHUU
KIIJI cBerunapHuKa, OCOOEHHO B HIKHIOIO MOJycepy; YBEIMUEHUM IUIOLIATU
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OCBEIIIAEMOr0 TMOMEIIEHHUS; YBEIUYCHUH KOI(P(UIMEHTOB OTPaKEHUS MOBEPXHOCTEH
CTEH, MOTOJKA U paboyeil MOBEpXHOCTH; MPUOJIMKEHUU (HOPMBI TOMEIIEHUS K KBajpa-
Ty; cykenuu popmbl KCC; yMeHbIIEHUH pacYETHON BBHICOTHI MTO/IBECA CBETUIILHUKOB.

KoadpummenT MUHUManbHON OCBEIIEHHOCTH Z BBOJUTCS JJI TOTO, YTOOBI 00ec-
MeYNBaTh OCBEIIEHHOCTh B JIIOOOM TOUKe paboyeil MOBEPXHOCTU HE HUKE HOPMHpYe-
moil. Ilpm pacuere ocBemeHUs OT CBETUJIBHUKOB C JIaMIIaMH HaKaJMBaHMUS,
ceeroanoausivu, KJUUI, JIPJI, IPU u JIHaT z npunumarot paBHbM 1,15, ¢ momunec-
HEHTHBIMU JlaMIiamu z — 1,1, a 71l BceX CBETUIILHUKOB OTpaskeHHOro ceera z — 1,0.

Ilopsiook pacuema OCBETUTENBHOM YCTAaHOBKH, BBHIIOJTHEHHOW CBETHJIbBHHUKAMU C
KPYTJIOCUMMETPHYHBIM CBETOpACIIPECICHUEM, 0 METOAY KO3(p(UIIMEHTa UCIOIb30-
BaHHUS CBETOBOI'O IMOTOKA CJIEYIOLIUH:

1) mpoBepsAOT NPUMEHUMOCTh METO/I;

2) onpenenstor KodhPUIMEHThl OTpaXKEHUs MOTOJKA Pz, CTEH pc U pabodeit mo-
BEPXHOCTHU pp U UHJIEKC TOMEILECHHUS I;

3) onpeaenstoT K03 OUITMEHT UCTIOIB30BaHUS CBETOBOTO IMOTOKA 1 U BBIUUCIISIOT
TpeOyeMbIii CBETOBOM MOTOK MCTOYHUKA cBeTa (2.20);

4) noabuparoT 1Mo TabJIUIE BBHIMTYCKAEMbIX MPOMBIIUICHHOCTHIO JIaMI OJIMKai-
IIYIO M0 CBETOBOMY MOTOKY C Y4eTOM orpanuueHuit (2.11);

5) MOACYUTHIBAIOT CYMMAapHYIO YCTAaHOBJIEHHYIO MOIIIHOCTh OCBETUTEIBHOU yC-
TaHOBKH.

[Ipu pacueTe OCBETUTENBHBIX YCTAHOBOK C JIMHEMHBIMUA UCTOYHUKAMU U3ITYUYEHUS
(JI'OMHHECIIEHTHBIMM JIaMITaMH) TIOCI€ BHIOOpA CBETHJIbHUKA U TUIIA UCTOYHUKA CBETa
M3BECTHBIMH BEJIMYMHAMU SIBJIIOTCS MOIIHOCTh, KOJIMYECTBO U CBETOBOM MOTOK JaMmIl,
a MocJie Mpe/IBAPUTEIBLHOTO pa3MeIleHUs CBETUILHUKOB — YUCIIO PSJ0B CBETUIILHUKOB.
[Toatomy nm. 3 u 4 nopsiiKa pacuyera BUJOU3MEHSIOTCS:

3) onpeaenstoT K03 OUITMEHT UCTIOIB30BaHUS CBETOBOTO IMOTOKA 1 U BBIUUCIISIOT
YHCJIO CBETUJIBHUKOB B OCBELIaeMOM NoMeleHuu (2.23);

4) onpenensoT YUCIO0 CBETHIIBHUKOB B OAHOM PSAy N U pacCTOSIHUE MEXIY UX
CBETOBBIMM 1IeHTpamu (2.17, 2.18).

KonudecTBO CBETHJIBHUKOB B MOMENIEHUH Ny ONMpPENessioT M0 HECKOJIbKO BHJIO-
n3mMeHeHHon popmyse (2.20):

Ny = Lo K502 (2.23)
nc 'CDJY n

Tac @ﬂ — CBETOBOM MOTOK JIAMIIbI IIPUHATOTO THUIIA 1 MOIITHOCTH, JIM.
I[anee KOJIMYCCTBO CBCTHUIIBHUKOB B ITOMCIICHUH Nz OKPYIJIAKOT, KaK IIpaBUJIO, B

CTOPOHY YBEJIWYEHHUS, a €ro 3HaUYCHHE JOJDKHO OBITh KPaTHBIM KOJUYECTBY PSIIOB INVs.
[Tocne dero onpenensroT YUCIO CBETUILHUKOB B PALY N,
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N, = , (2.24)

rac: N2 — YHUCJIO psAAO0B CBETUIBHUKOB B ITIOMCIHICHUU.

3areM onpeAessItoT PacCTOHUS (M): MEXKAY CBETUJIbHUKAMHU B pany Ip (2.17); Mex-
JTy CBETOBBIMH LIEHTPAMU CBETUJILHUKOB B psiny L4 (2.18) u OT kpaiiHero CBETUJILHUKA B
PSAY 10 CTEHBI /4 U MPOBEPSIOT BhINoHEeHUE yeiaoBust 1 < Ly / Lg < 1,5 npu Ly > Lz win
1 <Lg/Ly<1,5npu Lg> Ly Ecnu ycioBue He BBINOIHICTCS, TO U3MEHSIOT 3HAYCHUS /4,
[p vy Lp W IPOU3BOASAT MEepepacueT OCBETUTEIHLHONW YCTAHOBKH MPH W3MEHHUBIIUXCS HC-

XOJTHBIX JIAHHBIX.
2.6.5 MeTton yaeJabHOH MOIIHOCTH

Metoa ynenbHOW MOIIHOCTH MPUMEHSIOT Ui MPUOIMKEHHOIO pacyeTa OCBETH-
TEJIbHBIX YCTAHOBOK MOMEIIEHUH, Y KOTOPBIX OTCYTCTBYIOT CYLIECTBEHHBIEC 3aTE€HEHUS pa-
00YMX MOBEPXHOCTEHM U K OCBEILEHUIO KOTOPHIX HE MPEAbSBISIOTCS 0COObIe TPEOOBaHMS,
HarpuMep, BCIIOMOTaTeNbHbIE M CKJIAJCKUE MOMEUICHMS, KJIaJ0Bble, KOPUIOPHl U T. II.
Crnenyer OTMETUTb, YTO JAHHBIA METOJ| SIBJISIETCS MPUOJIMKEHHBIM U MPUMEHSETCS J10-
BOJIbHO peniko. K coxkaneHnuto, n3-3a OTCyTCTBUSI HEOOXOAMMOM CpaBOYHON HH(pOpMAITUU
O 3HAYEHUSX YJIENbHOM MOIIHOCTH 3TUM METOJIOM HAa CETOJIHSIIHUN JIeHb HEBO3MOXKHO
MPOM3BECTH PACUET OCBETUTENIbHBIX YCTAHOBOK CO CBETOAMOAHBIMU JIaMmamu. J[i1st pacue-
Ta TAKUX YCTAHOBOK MPHUXOJIUTCS MMOJIb30BAThCSI MHBIMU U3JI0KEHHBIMH BBIIIIE METOAAMHU.

B ocHOBY 3TOro Meroja moyioKeHbl pe3yabTaThl MHOTOYUCIIEHHBIX PacueToOB Cpe-
HUX 3HAYCHWH MOIIHOCTH HCTOYHMKOB, MPHXOMAIIMXCA HA | M° OCBEIaeMOil [OBEPXHO-
cti. Ha ocHOBe MOJ00HBIX pe3ysIbTaTOB COCTABJICHBI CIIPABOYHBIE TAOIUIIBI (IIPUIOKEHUS
b14, b15 u b16), mo3Bosstoniye mpyu COOTBETCTBUU BCEX MAapaMETPOB OCBETUTEIILHOM yC-
TAHOBKH MAaCMOPTHBIM JAAHHBIM TaOJUI] OMPEAETUTh HEOOXOAUMYIO YACTBbHYIO MOIIIHOCTh
HCTOYHHKOB (Py,), KOTOpas 00eCcreYrBacT TPEOyEMBbIE YCIOBUS OCBEILCHHS.

K macnopTHbIM IaHHBIM TaOdMI] YAEIbHON MOIIHOCTU MPH JlaMIaX HaKaJIMBaHUSA
OTHOCSITCSI: TUIl CBETWJIBHUKOB; HOpMHUpYyeMas OCBEIICHHOCTh; Kod(hduIMeHT 3amaca
(mpu ero 3HaYeHUSX, OTIUYHBIX OT YKAa3aHHBIX B TaOJMLAX, JOMYCKAETCs MPOIMOPLUO-
HaJbHBIA IMepecyeT 3HAUYEeHUN YAEeNbHON MOIIHOCTH); KOI()(PUIIMEHTHI OTpaKeHHs IO-
BEPXHOCTEH TMoMmelieHnus (Ta0iauibl pacCUUTaHbl sl KOA((PUIIMEHTOB OTpa’KEeHUS
notoJika py = 50 %, cten pc = 30 % u paboueit noBepxHoctH pp = 10 % (momyckaercs
1pu 0oJIee CBETIBIX MOBEPXHOCTAX YMEHBIIATH, a IPU 00JIee TEMHBIX — YBEIHYHUBATD Py,
Ha 10 %); HanpsiKeHHe MUTaHUSI ICTOYHUKOB CBeTa (i1 JamMn HakanuBaHus — 230 B).
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JIJ1st Ta30pa3psIHBIX JIAMIT BBICOKOTO M HU3KOTO JABJICHUS COXPAHSCT CHIYy BCE
BBINICCKA3aHHOE, HO CO CICAYIOIMHUMH OTIMYMSIMHM: TAOIHIBI TPUBOJIATCS TOJIBKO IS
ocemeHHOCTH 100 7K, TaKk Kak B JaHHOM CJydae MMEET MECTO MpsMasl MPOTOPIHO-
HAJIbHOCTh MEXIY Enin U Py,; TAONUIBI COCTABIEHBI 0€3 yueTa HalpsKEHUs CETH, K KO-
TOPOMY TOJIKITIOYA0T HCTOYHUKH.

Ilopsiook pacuema no memooy yoenvbHou MowHocmu OyIeT TaKOu.

1. ITo pacueTHOM BbICOTE NHOABECA [, ¥ IJIOMIAAN OCBEIIAEMOro MOMEIEHUS S
JUTSI BBIOPAaHHOTO THIA CBETHJIBHHMKA IO CIIPABOYHOM TAOHIIC ONMPEIACISIIOT TaOJIMIHOES
3HAYEHUE YAEIbHONU MOIIHOCTH HMCTOYHHUKA p'y,, KOTOPOE 3aTeM KOPPEKTHPYIOT s
MIPUBEACHUS B COOTBETCTBUE BCEX MApPaMETPOB OCBETUTEIHLHOM YCTAaHOBKH IMACTIOPTHBIM
JTAHHBIM TAO0JIHII.

[Tociie KOPPEKTUPOBKH TMOJIYYaeTCs PACUCTHOE 3HAYCHHUE YNEIbHON MOIIHOCTH
UCTOYHUKOB py,. TakuM 00pa3oM, IpH pacdyeTe OCBETUTEIbHONW YCTAaHOBKU C JIaMIIaMH

HAKAJMBAHNSI HMEEM:
Pyo =D K1 - K> - K, (2.25)

rae K; — koaddunnent npuseeHus kodpduirienTa 3anaca K TaOJIMYHOMY 3HAUCHUIO;
K> — xoaddunuent npuBeneHus Ko3(POUIMEHTOB OTpakKeHHs] MOBEPXHOCTEH IO-
MelIeHUs K TaOJIMYHOMY 3HAYEHUIO;
K; — k03 dunveHT npuBeeHns HaNps>KEHUs MUTaHUS UCTOYHUKOB K TaOJIUYHOMY

3HAYCHUIO.

CDOpMy.IIa IJI1 KOPPCKTUPOBKU PACUCTHOI'O 3HAUYCHUS YHCHBHOﬁ MONIIHOCTH Ia30pa3s-
PAAHBIX UCTOYHUKOB BHICOKOT'O 1 HU3KOI'O JABJICHHUA MOKCT OBITH MMPpCACTABJICHA B BUIC:

Pyn =p'y2l ’ Kl : KZ : Emin /100. (226)

Jlist ynnuHeHHbIX nomenieHuit (4 > 2,5B) tabinyHoe 3HauYeHHUEe yAeIbHON MOII-

. 2

HOCTH p'y, HAXOJAT JJIsl YCIIOBHOM Iutomanu 2B°.
2. PacueTHyto eIMHMYHYIO MOIIHOCTh UCTOYHUKA Pp (32 UCKIIOUYEHUEM JIOMU-

HECLEHTHBIX JIaMIl) ONPEACIIAIOT o hopmyJie:

Pp = (pyx - S) / (Nx - ne), (2.27)
I'ac nc — 49YMUCJIO JJaMII B CBCTHJIBHUKC, IIT.,
Ns — o0111ee YMCI0 CBETHIILHUKOB B IIOMEIIEHHUH, IIT.
3. o pacueTHON MOLIHOCTH JIaMIIbl P, ¢ y4eTOM ILIKaJlbl MOLIHOCTEH BBINyCKae-

MBIX MPOMBIIIIICHHOCTHIO HCTOYHHKOB CBETa BBIOMPAIOT MOIXOAIIYIO JaMITy, HCXOMIS
13 TpeOOBaHMUS:

0,9Pp < Py < 1,2Pp. (2.28)
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CrnemyeT MOMHUTD, YTO MPU HEOOXOJUMOCTH 3aMEHBI JIaMIT HaKaJuBaHUs Ha 00-
Jiee PKOHOMUYHBIE, HAIIpuMep, cBeToauoaHbie Jammbl i KJIJI, To TabnuyHoe 3Hade-
HHE p'y; HEOOXOAMMO OIPENEIATh Ul MHOTO 3HAYECHUS HOPMHPYEMOH MUHHMAJIbHOW
OCBEIIEHHOCTH pabouell MOBEpXHOCTU E,;, B COOTBETCTBUM C TPEOOBAHUSIMHU, MPUBE-
neHHbIMU BhIe (§2.3), Tak kKak 3HaueHHs E,,;, TpU OCBEIICHUH JJaMIIaMU HaKaJuBaHUs
Y ra3opa3psIHbIMU JIOMUHECIEHTHBIMU JJaMIIaMH OTJIMYatoTCs. CBETOIMOIHBIC JIAMIIBI,
YUYUTHIBASI UX 3HAYEHHUE CBETOOTIAYM W LIBETHOCTH W3JIYUYEHUS, MPU ONpeAeiaeHUun E,;,
OTHECEM K KJIACCy ra30pa3psiAHbIX JIOMUHECIEHTHBIX JIaMII.

IIpu pacuetre OCBETUTEIHLHON YCTAHOBKH, BBIMIOJHEHHOW CBETUJIBHUKAMU C JIIO-
MUHECIIEHTHBIMU JIAMIIaMU, METOJIOM YIEJIbHOW MOITHOCTH BBIYUCIISIOT HE TPEOYEMYIO

MOIIIHOCTB JIaMIIbI, a 06Luee YUCJIO CBCTUJIIBHUKOB B ITIOMCIICHU U Nzl

Nz = (pyy - S) / (Pn - ne). (2.29)

ITocne uwero Ns OKpYIJsIOT, KakK MHPaBWJIO, B CTOPOHY YBEIWYEHHS C YYETOM
KPaTHOCTU KOJIMYECTBY PSIOB N,. U ONIPEACIISIIOT YUCI0 CBETUIILHUKOB B psiay N; (2.24)
U paccTosiHue Mexay Humu L4 (2.18).

[TposepsitoT BoinoaHeHue yenoBust 1 < L,/ Lg<1,5nupu L, > Lgumu 1 < Lp/ Ly
< 1,5 npu Lg > L,. Ecnu ycnoBue HE BBIMOIHIETCS, TO U3MEHSIOT 3HAUCHUS [y, [p Unn
Lp 1 TIpOU3BOJST MEpPEPacUET OCBETUTEIbHOW YCTAHOBKU NPU M3MEHUBIIUXCS HC-
XOIHBIX JaHHBIX.

2.6.6 CBeToTexHMYeCKasi BEIOMOCTh OCBETUTEJIbHOI YCTAHOBKH

[lo 3aBepiIeHHH CBETOTEXHHUYECKUX PACUETOB 6cex MOMEIIEHUN 37aHus (moMe-
HIeHUH, YKa3aHHBIX B 33JIaHUU TPeOYEMbIMU METOJIaMH U OCTAJIbHBIX MOMEIIEHUH JIIO-
ObIMU JIONTYCTUMBIMH METOJIAMH) COCTaBIISIETCSI CBETOTEXHHYECKash BEAOMOCTb, H
3aMoJHAIOTCS paHee HEe yKa3aHHbIe MapaMeTphbl pa3MEelIeHUsI CBETUILHUKOB B ITPOEKTH-
PYEMBIX OCBETUTEJIbHBIX YCTAHOBKAX MOMEIICHUI Hanpumep, 3HaueHus Ny, L, u ly.

CBeToTexHUYECKasi BEOMOCTb MOJBOAUT UTOT BCEM MPOU3BEECHHBIM pacyeTaM U
B MOJIHOW Mepe, C MmapaMeTpamMu pa3MelIeHus CBETUIIbHUKOB (Tabnuna 2.5 (mpuiioxe-
HUS A)) MO3BOJIAET CYAUTHh 00 OCBETUTENIbHBIX YCTAHOBKAX 3/1aHMS.

3. PACUET QJIEKTPUUECKOM CETH OCBETUTEJBbHOM YCTAHOBKH

I[JIH HU3TOTOBJICHUA 3JI€KTpH‘I€CKOﬁ CETHU CBETOTEXHUYECKOM YCTAaHOBKH IIPUMCHSTOT
HU30JIMPOBAHHBIC JJICKTPOIIPOBOAA, HC6pOHI/IpOBaHHBIe CUJIOBBIE Kabeu 1 QJICKTPOYCTAHO-
BOYHBIC HU3ACIINA — T'PYIIIOBLIC IMUTKU, BBIKIIIOYATCIIN WU IICPCKIIOYATCIIN, IITCIICCIBHBIC
COCOIMHCHUA B BUAC BUJIOK U PO3CTOK, OJIOKH U3 KOM6HHaHI/Iﬁ BBIKJIFOUATEeNICH U PO3CTOK,



44

CBETOPETYJISITOPBI U JIPYTrO€ AJICKTPOTEXHUYECKoe oOopymoBanue. CieaoBaTenbHO, MpU
MIPOEKTUPOBAHUM DJIEKTPUUECKON CETH BCE AIEKTPOTEXHUYECKOE 00OPYIOBAHUE JOJIKHO
OBITh MPETYCMOTPEHO U ONPEJIEIICHBI MECTA €TI0 YCTAHOBKH.

[IpaBUJIBHO CHPOCKTUPOBAHHBIC AIEKTPUUECKUE CETH CBETOTEXHHUYECKHUX YCTa-
HOBOK JIOJIKHBI 00€CTIeYMBaTh ONTHUMAIbHYIO UX paOOTy MPHU MHUHUMAJBHBIX 3aTpaTax
(hMHAHCOBBIX, MATEPUATIBHO-TEXHUUECKUX U TPYIOBBIX PECYPCOB.

[Ipu pa3paboTke MPOEKTa IIEKTPUUYECKON CETH CBETOTEXHUYECKOM YCTAaHOBKHU
PEKOMEHIYeTCsl TPUICPKUBATLCSA CIEAYIONIEd MOCIEA0BATEILHOCTH PACCMOTPEHUS
OCHOBHBIX BOIIPOCOB: BBHIOOp HAMPSIKEHUSI M CXEMbI MUTAHUS AJICKTPUUYECKON CETH; OIl-
pelesieHne MEeCT PAacloJIOKEHUsT TPYIIOBBIX IIUTKOB M TPACChl CETH; BHIOOP MapKu
MIPOBOJIOB U CIOCOOOB MX MPOKJIAIKH, COCTABJICHHE MPUHIIUIIUAIBHOU CXEMBI CETH;
pacyeT M MpoBepKa CEYCHUs MPOBOJIHUKOB; BHIOOP 3aIIUTHI CETH OT aBAPUMHBIX PEKH-
MOB; COCTaBJIEHUE CMETHI U ClielupuKaIluK; pa3padoTka (TP HEOOXOIUMOCTH) CIICIIH-
aJbHBIX MEPONPUITHH IO OXpaHe TpyAa U TEXHHKE O€30MacHOCTH, OpraHu3aIluu
AKCIUTyaTalluM, YKOHOMUU AJIEKTPUUYECKON SHEPTHUHU.

3.1 Bb100op HANPSIZKEHUS U CXeMbl MUTAHUS YJIEKTPUYECKOH CeTH

[luTaHMEe UCTOYHUKOB ONTHUYECKOTO M3JIYYCHUS B CEIIbCKOXO3IMCTBEHHOM IPOM3-
BOJICTBE OCYIIECTBISIETCSI OT cucTeMbl TN Tpex(da3zHoro Toka ¢ IIyxo3a3eMJIEHHON He-
Tpanbto (B ucnoiaHeHuu TN-S umu TN-C-S) nanpsbkenuem 400/230 B. Ilpu stom
HMCTOYHUKH MOAKIIOYAIOTCA K (pa3HOMY M HyJeBOMY WiH (ha3HBIM MPOBOJIaM CETH B 3a-
BUCHUMOCTHU OT WX HOMHHAJIBHOTO HampsiKeHUs. TeM He MeHee MpHU BhIOOpPE TOTO WIIU
WHOT'O 3HAYEHUS MUTAIOIIETO OCBETUTEbHBIC MTPUOOPHI HAMPSHKEHUSI CIEAYET UCXOIUTh
W3 CTENEHU OINMACHOCTHU MOPAKCHUS JIIOJIEH U KUBOTHBIX DJIEKTPUUECKUM TOKOM B pac-
CMaTpUBaEMOM MTOMEIICHUH (30HE).

B momenieHusix 6e€3 MOBBIIIEHHON omacHOCTH HampspkeHue 230 B momyckaetcs
JUISL BCEX CBETUJIBHUKOB OOIIEro Ha3HAYEHUS HE3aBUCHMO OT BBICOTHI UX YCTAHOBKH.
["azopaspsnnbie nammbl Beicokoro aasienus (APJI, JIPU, IHaT u um nogoOHbIe), pac-
cuuTaHHble Ha HampspkeHue 400 B momyckaeTcs MOAKIIOYATE HA JIMHEHHOE HaIpsiKe-
Hue cucrtemsl 400/230 B.

B momereHusax ¢ MOBBIIIEHHON OMAaCHOCTBIO M 0CO00 OMACHBIX MPH YCTAaHOBKE
CBETWJIBHMKOB C JIAaMIIaMU HaKaJIMBaHUS Ha BbICOTE Oosiee 2,5 M HaJ| MOJIOM JIOMMYCKaeT-
cs1 npuMeHsTh HanpsikeHue 230 B. [Ipu BeicoTe yCTaHOBKH CBETHJIBHUKOB MEHEE 2,5 M
JIOJDKHBI TIPUMEHSITHCSI CBETUILHUKHU, KOHCTPYKIIUS KOTOPBIX UCKIIFOYAET BO3MOKHOCTh
JOCTYTIA K JiamIie 6€3 CeIuaabHbIX MPUCIoco0aeHuil. B mpoTHBHOM ciiydae Hampsike-
HUE MHUTaHUS UCTOYHHUKOB JOJDKHO ObITh He Bbime 50 B. Pa3zpemaercss ycraHoBka
CBETWJIBHUKOB C JIFOMUHECIICHTHBIMHU JIaMIIaMH Ha BBICOTE MEHee 2,5 M IpHU YCJIOBUHU,
YTO UX KOHTAKTHBIE YaCTU OYAYT HEIOCTYIHBI JJIS CIyYalHBIX IPUKOCHOBEHUH.
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CrauuoHapHble CBETHJIBHUKA MECTHOTO OCBEUIECHUS C JamMIlaMU HAaKaJIWBaHUS B
MOMENICHUSIX 0€3 MOBBIIICHHON OMACHOCTU JOJIKHBI MUTATHCA OT JIEKTPUUECKON CeTH
HanpspkeHueMm 230 B, a B moMeIeHHsIX C MOBBIIIEHHON OMAaCHOCTHIO U 0CO00 OMAaCHBIX
— He Bbime 50 B. [[ns muTaHUS MEpEeHOCHBIX CBETHJIBHUKOB B MOMEIICHUSAX C TIOBBI-
IIEHHOW OMAacHOCTBIO U 0CO0O0 OMACHBIX TaKXKe JOHKHO MPUMEHSATHCS HANpsHKEHHE He
Boiie 50 B. B cinyuasx, koria onacHOCTh MOPAXEHUs AIEKTPUUYECKUM TOKOM yCyry0-
JSeTCS TECHOTOM, HEyJAOOHBIM IMOJIOKEHHEM pPabOTaIoLIEro, COMPUKOCHOBEHUEM C
OOJBIIMMHU METATUYECKUMHU XOPOILIO 3a3€MJIICHHBIMUA MTOBEPXHOCTSIMU, TUTAHUE TIEpe-
HOCHBIX CBETHJIBHUKOB JIOJDKHO OCYIIECTBISITHCS HampshkeHneM He Boime 12 B. Jlns
MOJIKITIOYCHUS CBETHJIBHUKOB Ha TIOHMKEHHOE HaIpsDKeHHe, Hampumep, 36 wim 12 B,
JOJIKHBI OBITh MPEYCMOTPEHBI MOHUKAIOIIKE TPAHC(HOPMATOPHI.

DNEKTPUUYECKUE CETU OCBETUTEIBHBIX YCTAHOBOK, MPOKJIAJIbIBAEMbIE OT HCTOY-
HUKOB MUTaHUS [0 MOTpeOuTesneil, COCTOAT U3 MHUTAIOUIUX, PACIPEACIUTEIbHbIX U
TPYNIIOBBIX JTHHUH.

[MuTaromue u pacnpenenuTeNbHbIe dJIEKTPUUECKHE CETU OOBIYHO BBITOIHSIOT B
Tpex(ha3HOM UCTIOTHEHUH — YETHIPEXIPOBOIHBIMU 7Sl cucTeM B ucnonHeHun TN-C u
TN-C-S wnu mATATIPOBOAHBIMU JJIsI CUCTEMBI B UcTionHeHUH TN-S, a TpymIoBkie B 3a-
BUCHMOCTH OT Harpy3Kd W JIJIMHBI: B OMHO(PA3HOM HCIOJHEHUH — JBYX- U TPEXIPO-
BOJHBIMH, JIBYX(a3HOM — TPEX- U YETBIPEXIMPOBOIHBIMH, TPEX(Pa3HOM — YETHIPEX- U
MATUIIPOBOAHBIMH, COOTBETCTBEHHO Mt cucteM IN-C m TN-S nnm TN-C-S. Tpex-
daznoe (pexe AByX(a3HOE) HCIOJHEHHE TPYMIOBON CETH BHYTPEHHErO OCBEIICHUS
MPUMEHSIOT NpU OONBIION JIJIMHE W YCTAHOBJICHHOW MOUIHOCTH OCBETHUTEIBHOrO 000-
pPYIOBaHUs, CTPEMJICHUU COKPATUTh OOUIYI0 MPOTSHKEHHOCTh IMPOBOJIOB M Kalenew,
YMEHBIIUTh PACXOJ] IBETHOI'O METAJJIa Ha €€ COOPY>KEHHE U BBINOJIHUTH HOPMATHUBHBIE
TpeOOBaHUS 110 BETUUMHE KO3(P(ULIMEHTA MyJIbCAIIH OCBEIIEHHOCTH.

[Tpu HaTMYMK B OCBETUTEIIHONW YCTAHOBKE CBETUIIHHUKOB aBApUIHOTO OCBEIICHHUS
HEOO0XOMMO TIpeAyCMaTpUBaTh HE3aBUCUMBIA MCTOYHHUK MHUTAHUS WIA WX aBTOMaTHYe-
CKOE BKJIIOUEHHE MPU HCUYE3HOBEHUH HAMpPSKEHHUS B ceTH pabouero ocsemieHus. [lpu
ATOM JIOMYCKAaeTCsl CeTH paboyero M aBapuWHOTO OCBEIICHHS MOAKIIOYATh K Pa3HbIM
TpaHcpopMaTopaM JIBYyXTpaHC(HOPMATOPHBIX MOJCTAHIIMM MPU MUTAHUU TPaHCPOPMATO-
POB OT pa3HbIX HE3aBUCUMBIX UCTOYHUKOB. CBETUIIPHUKH IBAKyaIllHOHHOTO OCBEIICHHS B
MIPOU3BO/ICTBEHHBIX 3[JaHHSIX C €CTECTBEHHBIM OCBEIICHUEM, B KHIJIBIX U OOIIECTBEHHBIX
3IAaHUSIX, HE3aBHCUMO OT HAJIMUMS B HUX €CTECTBEHHOT'O OCBEIICHHUS, TOJDKHBI OBIThH TPH-
COEJIMHEHBI K CETH, HE 3aBHUCAILIEH OT CEeTH pabovyero OCBEIICHUs, HAaUMHAs OT MOJCTaH-
uu (BBOJHOTO YCTPOWCTBA, BBOJHO-PACIIPENIETUTEILHOTO YCTPOMCTBA WIJIM TJIABHOTO
pacnpeneuTeaIbHOro MKTa), UK MPU HAIMYUH TOJIBKO OJTHOTO BBOJA (B 3JaHUE WM 30-
HYy pabOThl HA OTKPBITOM MTPOCTPAHCTBE), HAYMHAS OT 3TOr'0 BBOJA.
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PaGouee ocBenieHue peKOMEHAYETCS MUTATh MO CAMOCTOSITEIbHBIM JIUHUSAM OT
BBOJIHOTO ycTpoiicTBa (BY), BBomHO-pacnpenenutenbHoro ycrpoiictsa (BPY) nnu rias-
Horo pacnpenenurensHoro mmra (I'PIL), koTopsie MOTYT OBITH IPOJIOKEHBI OOIIMMU C
TpaccaMu MUTaHUS CHIIOBBIX 3JIeKTponpueMHUKOB. IIpu sTom pabGodee u aBapuiiHOoe
(6e30macHOCTH M ABAaKyallMOHHOE) OCBEIICHUE JIOMYCKACTCS MUTaTh OT OOLIUX JIMHUM ¢
DIIEKTPOCUIIOBBIMU YCTAHOBKAMH HJIM OT CHJIOBBIX PacTpeeIUTENbHBIX MMYHKTOB (KPO-
M€ MPOM3BOACTBEHHBIX 3/JaHUI M MOMeIleHU 0e3 ecTeCTBeHHOro ocsemeHus). [lpu
MUTAHUHA OCBETUTEIBHON CETH OT CHJIOBBIX PACIpENETUTENbHBIX MYHKTOB, K KOTOPBIM
MPUCOEIMHEHbI HEMOCPECTBEHHO CHUJIOBBIEC 3JIEKTPONPUEMHUKH, OCBETHTENIbHASI CETh
JOJDKHA TTOJIKITIOYATHCS K BBOJHBIM 32)KMMaM 3THUX ITYHKTOB.

Jluauy nuTaromiei cetu pabodyero u aBapuitHoro (6€30MacHOCTH M BaKyallMOHHOE )
OCBEILIEHHS JODKHBI IMETh B PACIPEICTUTENFHBIX YCTPOMUCTBAX, OT KOTOPHIX 3TH JIMHUU
OTXOJST, CAMOCTOSITEJIbHBIC ammnaparbl 3allUThl U yIpaBICHUs AN Kaxkiaod JmHuu. Jlo-
MyCKaeTCsl yCTaHABIMBATh OOLIWI ammapaT yNpaBlIEHUs IJi1 HECKOJIBKMX JIMHUNA OJHOTO
BUJIa OCBEILEHUSI WM YCTAHOBOK, OTXOSIIUX OT PACIIPENCIUTENHHOTO YCTPOUCTBA.

PacnpenenurenbHyto ceTh, KaK MpPaBWIIO, BBITOIHIIOT MaruCTpalbHBIMU, paidalib-
HBIMH WM paJdabHO-MarucTpalbHBIMU KaOeIbHBIME JTUHUSAMHE. [Ipu pamuanbHOM cxeme
MUTaHHUA K KQKIOMY TPYIIIOBOMY IIIUTKY U MYHKTY MMUTAHUS HAPYKHOTO OCBEIIeHUs 0T BY
(BPY, I'PIll) moxBomuTCs camMoCTOSsITENbHAS JTMHUS, HE MMEIOIIas OTBETBICHUM Ha BCEM
npoTshkeHuH. [Ipu MarucTpanpHON cXxeme OfHa JIMHMS TpeJHa3HaueHa JJis TUTaHus He-
CKOJIBKUX TPYIIOBBIX HIUTKOB (B TOM YHCJIE U TIOCPEACTBOM OTBETBJICHUI), pa3MEIICHHBIX
B [TOMEUICHUH MOCIIeI0BATENIbHO OJIMH 3a APYrvM. PaaunanbHO-MarucTpalibHasi cxema MuTa-
HUSI COYETAET B ce0e AIMEMEHTHI KaK PauaibHOM, TaK U MArCTPAIbHOM.

PagnaneHpie ceTH OTIMYAIOTCS MEHBIIUM CEYEHHEM IPOBOJHUKOB, HO HWMEIOT
OOJIBIIYI0 MPOTSHKEHHOCTh. WX 1enecoobpa3Ho mpeaycMaTpuBaTh JIMIIb P OTHOCH-
TEJIBHO OOJBIION YCTAaHOBIEHHON MOUIHOCTH 3yekTpornpueMHukoB (200 u Oonee Br).
[IpyMeHeHne YucTo MarucTpaIbHOM CETH TAaK)Ke HE BCEr/Ia sIBISETCS LeIeco00pa3HbIM.
B nensx cokpaienust oOuied mpoTs)KEHHOCTH CETH MarucTpajibHble JIMHUUA MOTYT CO-
BMEIIATBCA W 3aMEHATBhCS OJHOM pajuaibHOW C YCTaHOBKOW pacHpeleluTeNbHOro
MYHKTa B MECTE JAIbHEUIIETO pa3BETBICHUS, OT KOTOPOTO MOTYT OTXOJUTh KaK Maru-
CTpajibHble, TaK M paauaibHble TUHUU. [Ipu MIaHUpOBKE IEKTPUUYECKON CETH CBETO-
TEXHUYECKOH yCTAaHOBKH BO3MOYKHBI PAa3TUMYHBIC BAPHAHTHI €€ BHITIOTHEHMSI, HAIIPUMED,
Jake B Ipejiesiax OJAHOW paJualibHO-MarucTpaibHou cxemsbl. [loaToMy, Korja npeumy-
IIecTBa JO0Or0 M3 paccMaTpUBAEMbIX BAPUAHTOB HE OYEBUJIHBI, HEOOXOJIUMO Mpube-
raTh K COIMOCTaBIECHUIO UX TEXHUKO-9KOHOMHUYECKHUX MTOKa3aTeNeH.

Kaxnyio rpynmnoByio JMHHUIO MO BCEH JJIMHE BBINOIHSAIOT C OJMHAKOBBIM YHCIIOM
MPOBOAHUKOB OJTHOIO M TOTO k€ ceueHusl. OHU JOJDKHBI ObITh 3allIUIIEHBI YCTAaHOBICHHBIMU
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B Hayasie JIMHUU Ha BceX (Pa3HbIX MPOBOAHUKAX MPEIOXPAHUTEINSIMUA HIIM aBTOMAaTHYECKUMU
BBIKJIIOYATEIISIMU. Y CTAaHOBKA amlaparoB 3allldThl B HYJIEBBIX 3allIUTHBIX IPOBOIHUKAX
3aIperaeTcs.

CoBmecTHas TPOKJIAJKa MPOBOAOB M KaOesel TpynmoBbIX JUHUM pabouero oc-
BEILIEHUSI C TPYNIOBBIMU JUHUSIMHU OCBEIIEHUs] 0€30MacCHOCTU M 3BAKYyallMOHHOTO OC-
BEILIEHUSI HE peKoMeHayeTcs. JlomyckaeTcs HMX COBMECTHasi MPOKJIaJKa Ha OJHOM
MOHTaXXHOM Tpoduiie, B 0THOM KOpoOe, JIOTKE MPHU YCIOBUH, YTO MPUHSTHI MEPbI, UC-
KITIOYAIOIE BO3MOXXHOCTh MX MOBPEKIECHUS MPU HEUCIPABHOCTU MTPOBOJOB pabOUvero
ocBelieHus. OTAENbHBIMU TPYNIOBBIMU JIUHUAMH OCYUIECTBIISIETCS! MUTAHUE CBETUIIb-
HUKOB JIC’KYPHOTO OCBEIIICHHUS.

[Ipu ycTpoiicTBE 3MEKTPUYECKON CETH CBETOTEXHUYECKON YCTAHOBKU BaXKHBIM YCIIO-
BUEM obOecrieueHHs 6e30IaCHOCTH SIBIISIETCS. UCKITIOYEHHUE BO3MOXKHOCTH OOpbIBa HYJIEBOIO
MPOBOJIA, TIOCIIEACTBUEM YEr0 MOXKET CTaTh MOPAXKEHUE ANIEKTPUUECKHM TOKOM JIIOJEH U
’KMUBOTHBIX NPY TIONAJAHUU B aBApUITHOM pEXHUME HANpsDKEHUsI Ha KOPITYC TOKOIPOBOJS-
miero ooopyaosanust. [loatomy TKII [7] ycTaHaBIMBAIOT jKeCTKHE TPEOOBAaHUS K YCTPOUCT-
BY U MMHUMAJILHO JIOITYCTUMOMY CEUEHUIO HYJIEBBIX PA00YEro U 3alIUTHOTO TIPOBOIHUKOB.

Pabourie HyneBble MPOBOJAHUKH TPYNIOBBIX JTUHUNA JOJHKHBI MPOKIIAABIBATHCS TPU
MPUMEHEHUH METAIUTMYECKUX TPYO COBMECTHO € (pa3HBIMU MTPOBOJIHUKAMU B OJJHOM TpYOe,
a MpU NPOKIAIKe KaOeIsIMU WK MHOTOKIIBHBIMU MPOBOAAMHM JTOJKHBI ObITh 3aKITIOUYEHBI
B 00111y10 000J104Ky C (ha3HbIMHU TpoBojgamu. Ilpu 3TOM HyleBble paboyre MPOBOIHUKU
JOJKHBI UMETh U30JIALIMIO, PABHOLIEHHYIO U30JISIMU (ha3HBIX MPOBOJHUKOB.

B ogHodazHbIX (IBYXHPOBOAHBIX) CETSAX IUIOMIAJAN CEUYECHUs HYJIEBOTO paboyero
(N) 1 ¢azHOro MpoBOJHUKOB JOJIKHBI OBITh paBHBL. CeueHne HyJeBOro pabodero mnpo-
BOJHHMKA B TpeX(a3HbIX (YETHIPEXMPOBOIAHBIX) CETAX C JIAMIIAMU JIIOMUHECIEHTHBIMH,
JPJI, 1PU, IHaT npu 0qHOBPEMEHHOM OTKJIIOUEHHH BceX (ha3HBIX MPOBOJIOB JIMHUU
JOJIKHO BBIOMPATHCS:

— JUISl YYaCTKOB CETH, MO KOTOPBIM IPOTEKAET TOK OT JaMIl ¢ KOMIEHCHUPOBaH-
HbIM [IPA, — paBHBIM cedeHnto ¢pa3HOro NPOBOJAHUKA HE3aBUCUMO OT €r0 3HAYCHUS;

— JIJIs1 Y4aCTKOB CETH, [0 KOTOPBIM MPOTEKAET TOK OT JaMIl ¢ HEKOMIIEHCUPOBAHHBIM
TIPA, — paBHBIM CeUeHHIO (ha3HOro MPOBOIHUKA, €CITH OHO MEHBIIIE HITH PaBHO 16 MM s
MEJTHBIX H 25 MM~ JUISl aFOMHHHEBBIX IPOBOJIOB.

[Ipu 3amuTe Tpex@azHbIX YYaCTKOB CETH MPEIOXPAaHUTEISIMU UJIM aBTOMaTHYe-
CKUMH BBIKJIIOYATENISIMA CEUYEHHUs HYJIEBOTO padoyero U (pazHoro mpoBOJOB JOJKHBI
OBITH OJIMHAKOBBIMH.

B kadectBe HyneBOro 3amuTHOrO (PE) MpOBOJIHUKA MOTYT UCTIOIB30BATHCS:

— CIELHAIbHO MPEyCMOTPEHHbIE MPOBOJHUKHU (OTAEIbHBIE KUIIbl MHOTOXHUIIb-
HBIX Kabeeii; mpoBoja B oO1el 06o00uke ¢ pa3HbIMU MPOBOJAAMH; CTALIHOHAPHO MPO-

JIOKCHHBIC U30JIUPOBAHHBIC U HCU30JINPOBAHHBIC HpOBO)IHI/IKI/I);
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— OTKpBITbIE MPOBOJSLIME YACTH 3JIEKTPOYCTAHOBOK (QJIFOMUHUEBBIE 000JIOUYKH
kalenel; cTalbHble TPYOBbl 3JEKTPONPOBOJKHU, METAJUIMYECKUE KOHCTPYKIMH IIWHO-
MIPOBOJIOB U KOMIUIEKTHBIX YCTPOMCTB 3aBOICKOTO U3TOTOBJICHU);

— HEKOTOpbIE CTOPOHHHUE MPOBOJAIIME YacCTU (METaNIMYECKHE CTPOUTEIbHBIC
KOHCTPYKIIMH 3/IaHUI U COOPYKEHUM; apMaTypa >Kejae300€TOHHBIX CTPOUTEIbHBIX KOH-
CTPYKLHM; METAIITUYECKHE KOHCTPYKIIUU TPOU3BOICTBEHHOTO HA3HAUECHUS ).

Hcnonb30BaHne OTKPBHITHIX U CTOPOHHUX MPOBOJSIIUX yacTed B kauecTBe PE-
MPOBOJHUKA JIOMYCKAETCs, €CJIM OHU OTBEUYAIOT TPEOOBAHUSAM K IMPOBOJAUMOCTH U HEIpPe-
PBIBHOCTHU DJIEKTPUUECKOM 1LIEMHU; HEBO3MOKHOCTH MX JIEMOHTa)ka 0e3 CrenualibHO IMpei-
MPUHATBHIX MEP MO COXPAaHEHHIO MPOBOAMMOCTU M HENPEPHIBHOCTH 3JIEKTPUUECKOH LIETIH.
B xauectBe PE-IIpOBOAHMKA HE JOITYCKAETCS MCMOJIb30BATh HECYIIME TPOCHI MPU TPOCO-
BOM 3JIEKTPONPOBOJIKE, METAJUIOPYKaBa, CBUHIIOBbIE 000JIOUKH MPOBOJOB U Kabemne, Tpy-
OompoBobl (ra30cHAOKEHUSI W JIPYTUX B3PHIBOOIACHBIX BEIIECTB W CMeEceil), TpyObl
KaHAJIM3alKU U HEHTPAIBHOTO OTOIICHUS.

Haumensplnas miomanb ce4eHHUs] HyJIEeBbIX 3alIUTHBIX (PE) TPOBOJHUKOB MPU
cedeHHH (a3HBIX IPOBOIHHKOB He Oomee 16 MM’ JOIKHA OBITH PaBHA CEYCHHIO
¢da3Horo npoBojHMKA. Eciau HyneBble 3alIUTHBIE TPOBOJHUKHN U3TOTOBJIEHBI U3 Ma-
Tepuana, OTJIMYAIOIIerocss OT MaTepuana U3rOTOBIAEHHUS (a3HBIX MPOBOJHHUKOB, TO
UX CEYEHHE JIOJIKHO OBITh HIKBUBAJIEHTHO MO MPOBOJAUMOCTH (Pa3HBIM MPOBOJIHUKAM
yKa3aHHOT0 ceueHus. Bo Bcex ciaydasx ceyeHue HyJIeBOr0 3alIUTHOTO MPOBOJAHUKA,
HE BXOJAIIEI0 B COCTaB KaOelsl Un MPOJIOKEHHOTO He B o0miel o6omouke (Tpyoe,
KopoOe, 10TKe) ¢ (a3HBIMU NPOBOJHUKAMHU, JOIKHO OBITH HE MEHEE NMPH aTIOMHU-
HHEBOI skmie — 16 MM® U IIPH MEIHOM Kuie — 2,5 MM IpU HAIHYHK U 4 MM° 1pH
OTCYTCTBUU MEXAHUYECKOMN 3aLUTHI.

B MHOroga3HbIx CTallMOHAPHBIX AJEKTPUUECKUX CETAX (YHKIIMHU HYJIEBOTO paboye-
ro (N) u 3aumTHOro (PE) MpOBOJAHMUKOB MOTYT OBITH COBMEIIEHBI B 0JHOM (PEN) npoBoji-
HUKE TPH YCIIOBHH, YTO IIONIAb €r0 CedeHus He MeHee 10 MM® B HCIIOMHEHHH U3 MEIH 1
HE MeHee 16 MM — U3 aTIOMHHHSL

He nomyckaercs coBmemarh (yHKUIMH HYJIEBOrO pabodyero M 3alufuTHOTO Mpo-
BOJHHUKOB B LIETISAX OJHO()A3HOTO UCIOJHEHHMS, 32 UCKIIOUEHUEM OTBETBIECHUN OT BO3-
OYIWIHBIX JUHUN HanpsbkenwemM 10 | kB k  oagHodaszHbiM  moTpeOuTensm
anekTposHepruu. He gomyckaercs UCMoiab30BaTh CTOPOHHUE MPOBOJISAIIME YaCTH B Ka-
YECTBE €AUHCTBEHHOTO PEN-IpOBOJHUKA.
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3.2 OnpeaesieHue KOJUYECTBA M MECT PACIOI0KEHHUS IPYNIIOBBIX

IINUTKOB, BbIﬁOp HX THIIA 1 KOMITIOHOBKA TPacCChI CETH

['pynnoBeie JIMHUUA 3JIEKTPUYECKON CETH MOAKIIOYAIOT K OCBETUTENIBHBIM TPYII-
MOBBIM IIMTKaM, B KOTOPBIX pa3MEIIAlOTCs anmnapaThl 3alUThl OT TOKOB KOPOTKOTO 3a-
MBIKaHUSI U TEPEerpeBa, KOMMYTALIMH, YIPABICHUS U aBTOMATHYECKOTO OTKIIOYEHHS
MpY yTEUKE TOKA Ha 3aIMTHOE 3a3eMiieHuE. J[JIsl yMEHbIIEHUS MPOTIXKEHHOCTH U CeYe-
HUSI IPOBOJIHUKOB IPYIIIOBOM CETH OCBETUTEINIbHBIE IIUTKH YCTAHABIMBAIOT B MOMEIIE-
HUSAX C OJIarONpHUATHBIMH  YCIOBUSIMH CpeIbl, IO BO3MOXXHOCTH B IIEHTpE
OCBETUTEILHON HArPy3KH, B MECTaX, YAOOHBIX JJis1 0OCIy>KHMBaHUSI: MPOX0J1aX, KOPUJIO-
pax, Ha JECTHUYHBIX KJIeTKax. He pekomMeHayeTcss uX yCTaHABIMBATh B 3alIUPAEMbIX U
BO B3PBIBO- M MOKAPOOIACHBIX MOMEIICHUAX. Eciin ynpaBiieHue CBETOTEXHUYECKOM yC-
TAHOBKOM OCYIIECTBIISIETCS CO IIUTKOB, TO UX Pa3MEIIAlOT TaKKUM 0Opa3oM, 4TOOBI C
MeCTa UX YCTAaHOBKH OBLIN BUIHBI OTKIFOYAEMBbIE PSIAbl CBETUIHLHUKOB.

[Ipy KOMIOHOBKE BHYTPEHHUX JJICKTPUUYECKUX CETEH CBETHJILHUKH Pa30UBAIOT
Ha TpyMIibl, HAMEYAIOT MECTa YCTAHOBKU OCBETUTENBHBIX IIIUTKOB, CBETUIILHUKOB, BbI-
KJIroyaTesien u po3etok. [Ipu 3TOM 2JIEKTPUYECKYIO HArpy3Ky CTPEMSTCA PaclpeiesiuTh
TaK, 4YTOOBI IO BO3MOKHOCTH PAaBHOMEPHO 3arpy3uTh (ha3bl MUTAIOIIEH CETH.

['pynmoBast muHuUs, Kak IpaBUIIo, TOJDKHA cofepkaTh Ha (a3y He Ooisee 20 mami
HakasmBanud, [APJI, IPWU wnu JIHaT, Bkiato4yas B 3TO YMCIIO TaKX e IITENCEIBHBIE PO-
3€TKH. {7151 TpYNNOBBIX JIMHUM, MUTAIOMIMNX CBETUIBHUKH C JIIOMUHECIICHTHBIMM JIAMIIa-
MU MoIHocThIo 10 80 BT, Ha da3y pekoMeHayercs npucoeauHsaTh a0 60 mamm. [Ipu
MOIIHOCTH JIFOMUHECIEHTHBIX Jiamnl 10 40 BT nomyckaercsi K rpynnoBOW JIMHUU TPHU-
COeIUHATH 10 75 nami ¥ npu MowmHocT 10 20 Bt — go 100 nammn. B mpou3BoacTBEH-
HBIX, OOIIIECTBEHHBIX U KUJIBIX 3/IaHUSIX Ha OfHO(a3HbIC IPYIIBI OCBEIICHUE JIECTHHUII,
ATa)KHBIX KOPHUJOPOB, XOJIJIOB, TEXHUUYECKUX MOAMNOJIMI U YEPAAKOB JOMYCKAETCS MPHU-
coeuHAThH 10 60 JIaMI HaKaaIMBaHUs MOIIHOCTHIO 10 60 BT.

Kaxayto rpynnoByto JUHUIO IO BCEH JJIMHE BBIMOJHSAIOT C OJUHAKOBBIM YHCIOM
MIPOBOJTHMKOB OJIHOT'O M TOTO K€ ceueHus. OHU JTOKHBI OBITh 3alIUIIEHBl YCTAaHOBJICH-
HBIMU B HaJaJie JIMHUHU Ha BceX (ha3HBIX MPOBOJHUKAX MPEIOXPAHUTEISIMH WM aBTOMA-
TUYECKUMU BBIKJIIOUATEISIMUA. Y CTAaHOBKA alapaToB 3alllUThl B HYJIEBBIX 3al[UTHBIX
MPOBOJHUKAX 3aIPEIIACTCSI.

OpnHodasHble TPYMIOBBIE JIMHUK II€JIECO00pa3HO MPUMEHSTH AJisi HEOOJBIINX U
CpPEIHUX TTOMEIIECHUN MPU YCTAHOBKE CBETUJIBHUKOB C JIaMIIaMU HAKAJIMBAHHS MOIIHOCTBIO
10 200 BT uinu CBETUIIBHUKOB C JIIOMUHECIICHTHBIMHU J1amriaMu. [IpumeHenne tpexdazHbix
IPYIIOBBIX JTUHUA YKOHOMHUYHO B OOJBIINX MOMEHICHUSX (NTUYHUKAX, KOPOBHUKAX U T.

H.), OCBCIIACMBIX KaK JIaMIIaMH HAKAJIMBAHHWA, TAK U I'a30Ppa3pAdHbIMHA JIaMITaAMH.
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[Ipu pa3buBKe 3MEKTPUUYECKON CETH Ha IPYIIIBI OOJBIIOE 3HAUEHUE UMEET BHIOOP
Tpacchl CETU, KOTOPast 10JHKHA OBITh HE TOJIBKO KOPOTKOM, HO ¥ HauboJsee y1oOHON st
MOHTaXka M 00ciyxkuBanus. [Ipokiaaka ceTu Mo reoMeTpuYecKu KpaTyaillliuM Tpaccam
MPaKTUYECKH HEBO3MOXKHA WJIM HeleJecooOpa3Ha M0 MPUYMHAM KOHCTPYKTHBHOTO U
TEXHOJIOTHYecKoro xapakrepa. [Ipu BbIOOpe Tpacchl MPOKIAAKU CETU CIEAYET YUUTHI-
BaTh KOHCTPYKTHBHBIE, SKCILTyaTallMOHHbBIE U dCTeTHYECKHe TpeboBanus. Tpacca 3iek-
TPUYECKOU ceTH, 0OCOOCHHO MPHU OTKPBITON MPOBOKE, JOJKHA MPOXOJAUTH MApaIeTbHO
WJIU NIEPIEHIUKYIIAPHO K IUIOCKOCTSIM, YIJIaM CTEH U MOTOJKA MOMEIIeHUsA. TONbKO Mpu
CKPBITOM MPOBOJKE HA TOPU3OHTAIBHBIX TIOCKOCTAX JOMYCKAETCS MPUMEHSTh IPsIMO-
JUHENHYIO TPACCUPOBKY MEXAY (PUKCUPOBAaHHBIMU TOUKAMU CETH.

[Ipu nanpspkennu Boie 50 B B momemeHusix 6e3 MOBBIINIEHHON OMAaCHOCTH OT-
KPBITYIO MPOBOJIKY BBIMOJHSIOT HA BHICOTE HE MEHEE 2 M, a B IOMEIICHUSX C MOBBIIICH-
HOM OMacHOCTHIO U 0000 onacHbIX — 2,5 M oT noJa. [Ipu Hanpsxenuu 10 50 B B 110061
MOMEIIEHUAX OTKPBITYIO 3JIEKTPOIPOBOAKY PEKOMEHIYETCS BBINOJIHATH HA BBICOTE HE
MeHee 2 M. [lpu nmepeceyeHUM Tpacc OTKPBITHIX AJIEKTPONPOBOIOK C TPYOONpOBOJAMU
paccTOsIHUE MEXKy HUMH B CBETY JOJKHO ObITh HEe MeHee 50 MM, a ¢ TpyOonpoBoaaMu,
COZIEpKAIIUMU TOPIOYNE WJIU JIETKOBOCIUIAMEHSIOIIUECS KUAKOCTH U Ta3bl, — HE MEHEE
100 mm. ITpu mapannensHOM UX npoknaake coorBercTBeHHO 100 u 400 M.

Tpacca snexTpudeckoil ceTu U crnoco0 ee MPOKIAAKH JOIKHBI COOTBETCTBOBATh
3aIJIAaHMPOBAHHBIM psiIaM pa3MEIIEHUsS CBETUJIBHUKOB, CIOCOOOM HUX YCTaHOBKU U
oOecreynBaTh MOAKIIOYEHHE CBETHIIBHUKOB, OCBETUTENbHBIX HIUTKOB, BBIKIIOUATENEH,
PO3ETOK U IPYTOro ANEKTPOTEXHUYECKOT0 000pyA0BaHUSI.

KonudecTBO rpynmoBbIX OCBETUTENbHBIX IIUTKOB (71;) ONPENENSIOT HCXOAS U3
pa3MepoB 3/1aHus (JJIMHBL A U HpuHbBI B) U pekoMeHyeMoi npoTsKeHHOCTH TPYMIO-
BBIX JuHUM (7): Tpexdazubix HanpsbkeHueM 400/230 B — 1o 80 M, ogHOoda3HbIX Hamps-
wenneM 230 B — 1o 35 M. OpHEHTUPOBOYHOE PACUETHOE KOJIMYECTBO OCBETUTEIBHBIX
IPYHIOBBIX HIUTKOB MOKHO ONPEIEIUTH 10 (popmyIe:

n,=NA>+B/(2r), (3.1)

TA€ My — PacyeTHOE KOJHUYECTBO TPYMNMNOBBIX IIUTKOB, MWT.; A, B — JJIWHA U IIHpPUHA
37aHUS, M;
¥ — peKOMEH1yeMasi MPOTSKEHHOCTh I'PYIIOBOM JTUHUM, M.

I[JISI YMCHBIICHUA TPOTANKCHHOCTH U CCUCHUS ITPOBOIAOB prnHOBOﬁ CCTH OCBC-
TUTCJIBHBIC ITUTKHW 110 BO3BMOKHOCTU YCTAHABIIMBAIOT B ICHTPC C—)JICKTpPI‘ICCKOﬁ Harpys-
KW, KOOPpAWHATBEI KOTOPOI'O MOKHO OIIPCACIUTD 110 (I)OpMy.]IaMC
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3

n

Xy = P x,/ BHyu:zPiyi/zB, (3.2)
- : i=1 i=1

1€ Xy, Vi — KOOPIAUHATHI LIEHTPA SJIEKTPUUECKUX HArPY30K B KOOPAMHATHBIX OCSIX X, );
P; — MomHoCTS i-i1 anekTpuieckoil Harpy3ku (¢ yuetoM noteps B [IPA), Bt (kBT);
X;, Vi — KOOPAMHATBHI i-i1 SJIEKTPUYECKOM HArpy3Ku B KOOPAWHATHBIX OCSIX X, V.

['pynmoBbie OCBETUTENIbHBIC IIUTKU BBIOMPAIOT B 3aBUCUMOCTU OT KOJIMYECTBA
IPYIIOBLIX JIMHUM, MCTOJB3YEMBIX allapaToB YIPaBIE€HUS M 3allUThl (YUUTHIBas W
MpeHa3HAYEHHBIE IS BO3MOXKHOT'O Pe3epBa), BEIMUMHBI PACYETHOrO TOKA TPYMIIOBOM
CETHU, UCTIOJTHEHHUS MO CTEMECHM 3alIUThI OT OKPYKAIOIIEH Cpe/lbl M KATErOpUH pa3Melle-
HUsl. B 3aBUCUMOCTH OT yCJIOBUM Cpe/bl B TOMEIIECHUSIX TPUMEHSIOT IPYNIOBBIE IIUTKU
HE3alUIICHHbIC, 3alIUIICHHbIC U 3alIUIIEHHBIE C YIUIOTHEHUEM. 3alllUILICHHBIE C YILJIOT-
HEHUEM IIWTKU MPEAHA3HAYECHBI 1JI1 YCTAHOBKH B MPOU3BOJICTBEHHBIX MOMENIEHUSIX C
TSOKEIIBIMU YCJIOBUSIMU cpeibl. [Ipu BEIOOpE TPYIIIOBBIX IIMUTKOB MPEANIOUTEHUE CIIEYET
OT/IaBaTh IIUTKAM 3aBOJICKOTO U3TOTOBJICHUS U MPU OTCYTCTBUHU TaKOBBIX BHIOUpAThH IIjIa-
CTUKOBBIE UM MeTaJuTndeckue 60okchl ¢ DIN-pelikaMu 1 KOMIIOHOBATh UX HEOOXOUMBI-
MM aBTOMAaTUYECKUMH BBIKITIOUATEIISIMU U yCTPOUCTBAMHU, Hanipumep, tTuna Y 30.

BriOpanHbIe Tpacchl MUTAIOIINX, PACTIPEICIUTEIbHBIX U TPYNIOBBIX JIUHUM, MeC-
Ta YCTAHOBKHM T'PYNIOBBIX IIUTKOB, CBETHJIbHUKOB, BBIKJIIOYATEIEH M PO3ETOK M .
AIEKTPOOOOPYI0BAHUS HAHOCAT Ha TIJIaH MOMEIIEHUN MPOSKTUPYEMOTO 37aHUs B COOT-
BETCTBUU C YCJIOBHBIMU 0003HAUEHUSMHU, peTIIaMeHTUPOBaHHBIMH [ 1,3, 5, 6].

3.3 Bbi0op mapku npoBoaoB (kaleJeil) U crocoda NpPoOKJIAAKH

Br160op Mapku mpoBOJIOB U Kabelel i 3JIEeKTPUIECKON CeTH OCBETUTEIBHON yC-
TQHOBKHU MPOU3BOJIUTCS C YUETOM: BHA AJICKTPONPOBOJAKH (OTKpPHITA M CKPBITAask MPO-
KJIaJika); croco0a mpokiaaku (B TpyOax, kopoOax, JIOTKaX, pykaBax, Ha TpOCe U T. 1I.);
KaTerOpUU TMOBEPXHOCTH, Ha (B) KOTOPOM OCYIIECTBIISIETCS MpPOKIaaKa (cropaemas,
TpyAHOCTOpaeMas, Hecropaemas); KaTeropuu MOMeIIeHHs (30HbI) MO YCJIOBHUSIM OKpY-
XKalolen cpenbl (Cyxue, MbUIbHBIC, BIAXXHBIE, ChIPbIE, 0CO00 CBIPBIE, 0CO0O0 CHIPBIE C
XUMUYECKH aKTUBHOW WJIM OPraHUYECKOW CpeloM, MoKapo- WM B3PHIBOONACHBIE U
T. J.); MaTepuasga TOKOMPOBOAAIINX XKW (MeIb, AIIOMUHUNA WIH JIp.); KOJUYECTBA TO-
KOIMPOBOSIIUX KW (O7[HA, IBE, TPHU, YETHIPE WUJIU MATH); TUIOMIAINA CEUYCHUs] TOKOTIPO-
Bojsmux xun (1,5; 2,5; 4; 6; 10; 16; 25 u 1. 1. MMz); 3aIATHON M30JISIIIUM U 000JI0UYKH
Ha TOKOIIOJBOJSIINX >KUJax (MOJMBUHWIXJIOPUIHON, MOTUITUICHOBON, HAUPUTOBOM,
PE3UHOBOM, U AP.); HOMUHAJIBHOTO HAIIPSKEHUS.

Br160p Mapku npoBOJIOB U KabOele i 3JIEeKTPUIECKON CeTU OCBETUTEIBHON yC-
TAHOBKHU CJIEAYeT MPOU3BOJWTH B COOTBETCTBUU C MPHUBEICHHBIMHU B MpUIIOKEHUU 17
PEKOMEHAIUSIMM, YYUTHIBAsK TIPU 3TOM TPEOOBAHUS K DJCKTPUUECKUM CETSIM MOXKapo-,
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B3PBIBO- U 3JIEKTPOOE30MaCHOCTH MPOEKTUPYEMBIX momernieHuid. [lpu Hanmuuum He-
CKOJIbKMX YCJIOBUH, PETJIAMEHTUPYIOIIUX TPEOOBAHUS K DJICKTPUYECKON CETH MOMeIIe-
HUs, BBIOpAaHHbIE MapKH TMPOBOAA WIM Kales JTOJDKHBI YJIOBIETBOPSATH BCEM
yKa3aHHbIM HOPMaTUBHBIM TPEOOBAHUSIM.

[Tpu BBIOOpPE MapoK MPOBOAOB M Kabesel Il SJIEKTPOIPOBOIOK TJIABHOE BHUMA-
HUE yesieTcss uX 000J04KaM U U30JISIHUH, KOTOPBIE TOHKHBI COOTBETCTBOBATH CIIOCOOY
MPOKJIAJKH, YCIOBUAM OKPYXKAIOIIEW CPEAbl I HOMUHAJIBHOMY HAIPSKEHUIO CeTH. Tak, B
KUBOTHOBOJUECKUX M MTHUIEBOAUYECCKUX MOMEIICHUSX, T/I€ BO3IYX COACPKUT OOJBIIYIO
KOHLIEHTPALMIO0 aMMHUAKa U BJIaru, IPOBOAA C PE3UHOBOW U30JIALMEN HE UCIIOIB3YIOT.

JI7 BBINOJIHEHHWS BHYTPEHHHUX JJIEKTPONPOBOJOK HA CEIIBCKOXO3IMCTBEHHBIX
00BbEKTaxX MHUPOKOE MPUMEHEHNE HAIILJIK MTPOBOIA U KaOelu ¢ alFOMUHUEBBIMU JKHJIAMHU.
[IpoBoma u kabGenu ¢ MEIHBIMU KUJIAMU HEOOXOIUMO MPUMEHSThH: BO B3PHIBOOIIACHBIX
noMmeneHuax kimacco B-I1 u B-Ia; B moMemenusax ¢ XMuMHYECKA aKTUBHOU CpPEION, pas-
pylIaKOIIe JEUCTBYIOMIEM HAa AFOMUHUU; JUIS 3apSAKU CBETHWJIBHUKOB IIOJIBECHBIX, Ha
KpaHaxX M TIEPEHOCHBIX; TP MPOKJIAIKE M0 BUOPUPYIOIIUM OCHOBAHMIM; IS OTKPBITHIX
MPOBOJIOK B YEPJAUYHBIX TOMEIIECHUSX.

JIi1s1 mprcoenuHEHUs MEPEABUKHBIX U MIEPEHOCHBIX OCBETUTEIIBHBIX YCTAHOBOK
MPUMEHSIOT THOKUE KaOeIu ¢ MEIHBIMH JKUJIaMH B PE3UHOBOW HU3OJAIUU U PE3UHO-
BOM o0osouke, HanpuMmep, Tunos KI', KPIIT'.

OCHOBHBIE THITBI YCTAHOBOYHBIX TIPOBOJIOB U KaOelel npeacTanieHsl B Tadmuie 3. 1.

Tabnuna 3.1 — OcHOBHbIE TEXHHUYECKHE IIapaMeTpbl YCTAaHOBOYHBIX IIPOBOJIOB U KaOelsew,

IMPUMCHACMBIX JIsI H3TOTOBJICHHUA JSJICKTPUUCCKHUX CceTell CeIIbCKOXO3AMCTBEHHBIX OCBETHTEIIHLHBIX

YCTaHOBOK
Mapxka Ceuenue
. | KomnuecTtBo
poBOJa XapaKkTepucTHKa U3eNus TOKOIIPOBOIALIEH
(xabesst) SKIJTBL, MM’ i
1 2 3 4
1B [IpoBon ¢ meaHOH (aMIOMHUHUEBOM) KWIOH H 0.5.. 95 1
(AIIB) MOJIMBUHUIXJIOPUIHON U30JIALUEN m
[IpoBoag ¢ MemHO¥ (aJIFOMHUHHEBOW) >KHION |
np PE3MHOBOM  W3OJISINMEd B OIUIETKE W3 0.75. 120 1
(AIIP) XJIOMYAaTOOYyMa)KHOM ~ MHpsDKU,  MPONUTAaHHOU T
IIPOTUBOTHUIIOCTHBIM COCTaBOM
[IpoBoag ¢ MemHO¥ (aJIFOMHUHHEBOW) >KHION |
[IPB PE3UHOBOM Hzonﬂuneﬁ,v B XJIOMYaTOOYyMa)KHOM
(ATIPB) OIUUIETKE, IIPOIUTAHHOW IPOTUBOTHWIOCTHBIM 1...6 1
COCTaBOM, B 000JI0UKE u3
MTOJIMBUHUJIXJIOPUIHOTO IJIACTHKA
MHOT0XMILHEIN MPOBOJ C MeIHOU
nPTO (UTFOMUHUEBOW) KUJIOW ¥ PE3UHOBOM M30JIALIMEH,
. o 0,75...120 1,2,3,7,10
(AIIPTO) | B xI0M4aTOOYMa)KHOM OIUJIETKE, MPOTUTAHHOMN
MIPOTUBOTHUIIOCTHBIM COCTaBOM
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Oxkonuanue tadmuier 3.1

Mapka Ceuenue KodH1ecTEo
MpoBOJA XapaKkTepuCTUKa U3IEIHS TOKOTIPOBOISIIEH UL
(rabesst) SKIITBL, MM’

1 2 3 4
[IPH [IpoBoa ¢ MemHOW (aTIOMHHHEBOI) KHUJIOH,
(AIIPH) PE3MHOBOM  W3OJISIMEH W PE3MHOBOM 1,5...120 1
(HampUTOBOI) 000JIOUKOU
I [IpoBoa ¢ mMenHO# (aJIFOMMHHMEBOM) KUJIOH U
N . 1,5...120 1
(AIIID) TMOJIMATHUIICHOBOW H30JIALUEN
I111B [IpoBoa ¢ mMenHO# (aJIFOMMHHMEBOM) KUJIOH U
N . . 0,75...4 2,3
(AIIIIB) MMOJINATUIICHOBOUW W30JISLUEN, TUIOCKAN
KaGenb ¢ MenHol (aqroMUHHEBOM) KUIIOM,
BBI' MOJIMBUHUIIXJIOPUIHON H30JALMEN KW, B
. 1,5...50 1,2,3,4,5
(ABBI) MOJIMBUHUIIXJIOPUAHON  Oo0oJiouke u  0e3
3alIUTHOTO NMOKPOBA (TOJIbIN)
KaGenp ¢ MenHoil (anroMUHHEBOM) KUIIOM,
BPT MOJIMBUHUIXJIOPUIHON H30JIALMEN KW, B
o 1,5...120 1,2,3,4,5
(ABPI) pe3nHOBOM 00oJouke W 0€3 3alUTHOTO
TOKpOBa (T0JIbIN)
KaGenp ¢ MenHoi (altOMMHHEBOM) KWIIOH, B
HPT PE3MHOBOM H30JSLMM W TEePMETHYECKOU
. 1,5...120 1,2,3,4,5
(AHPT) HaupUTOBOM  000JI0UKEe, 03  3alUTHOTO
MOKpOBa (TOJIbIN)
[IBI KaGenp ¢ MenHoll (aqroMUHHEBOM) KUIIOM,
(AIIBI) MTOJIUATUIICHOBOM H30JISICH u 1,5...50 1,2,3,4,5
MTOJIMBUHUIIXJIOPUIHON 000JI0UKON
KaGenp ¢ mMenHoO#l (alrOMUHHEBOW) >KUIION
IsBI KUJION M U30JSLUEN U3 CUIAHOJIBHOCIIUTOTO 1550 1.2.3.4.5.6
(AIlBBIN) momvdTWIeHa U obomoukort w3 [IBX e T e
IJIacTUKATa
KaGenp ¢ MenHoi (aMrOMUHHEBON) XKUIOU U
IIsBI'-IT M30JIAIHEN u3 CUJIAHOJIBHOCIIUTOTO 1550 1.2.3.4.5.6
(AIlsBI'-1I) nmomvdTWIeHa uW  obomoukot w3 [IBX e T T e
riacTUKara (II0CKui)

DNEKTPONPOBOAKY MOAPA3IAEISIOTCSA HA 1BA BUA: OTKPBITBIE U CKPBIThIE. OTKpBITas
AIIEKTPOIPOBO/IKA IIPETyCMAaTPUBAET NPOKIIAJKY IIPOBOJIOB U Kalesiell HeMoCpeICTBEHHO 110
MOBEPXHOCTSIM CTEH, MOTOJIKOB, (pepMaM U JPYTrUM CTPOUTENILHBIM 3J€MEHTaM 3/1aHuil U
COOpYXEHUM, BHYTPH CTAIbHBIX WJIH IJIACTMACCOBBIX TPYO, B JIOTKAX, KOpoOax, MeTaJIMye-
CKOM pyKaBse U T. A. CKpbITas 3JIEKTPOIPOBOIKA MPETyCMaTPUBAET MIPOKIAAKY IIPOBOIOB U
Kabesneil BHyTpH KOHCTPYKTHBHBIX AJIEMEHTOB 3/IaHUI U COOpYXEHUH (TI0]1 IITYKaTypKOi, B
CTeHaX, noJyiax, pyHnaMeHTax, MycToTax, NePeKPhITUSIX), B TOM YUCIIE MPOKIIaIbIBAEMbIX U B
TUIACTMACCOBBIX WJIH CTAJTBHBIX TPYOax, MIACTUKOBOM WJIM METAIUTUYECKOM PYKaBe.

Haubonee coBepiiieHHOHN siBIsieTCs CKpbITas mpoBojka. [IpoBona, mposokeHHbIe

CKPBITO, HC MOPTAT 3CTCTUUCCKOI'O BHUJAd ITOMCHICHUA, HC ITOABCPIArOTCs BOSHCﬁCTBHIO
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BHEIIHEH Cpelbl U He TOMydYaloT MEXaHWYECKUX MoBpexaeHuil. Omnako Hanboee je-
IIEBOM SBJISETCS] OTKPBITAsi IPOBOJIKA.

[Tpu MPOEKTUPOBAHUM CEITBLCKOXO3SICTBEHHBIX OOBEKTOB CIIEAYET MPHUMEHSATH Clie-
AYIOIIKE CTIOCOOBI TIPOKIIAIKK AJIEKTPOIPOBOJIOK: Ha TPOCE; HA JIOTKaX M B KOpobOax; B TUia-
CTMAacCOBBIX U CTaJIbHBIX TPYOax; B METAJUIMYECKUX, PE3WHO- M TUIACTUKOTEXHHYECKUX
THOKHMX PyKaBax; B KAHAIAX CTPOUTENILHBIX KOHCTPYKIIHIA; IT0 CTPOUTEIEHBIM OCHOBAHUSIM H
KOHCTPYKIMSIM. B BBICOKMX MOMeIeHUsIX (IPOU3BOJACTBEHHBIX) YacTO ObIBAET I1€JIECO00-
Pa3HO OCYILECTBIATH MPOKIAAKY Ha Tpoce. [Ipu 3TOM CBETHIIBHUKN MOYKHO pacroyiarath Ha
CPaBHUTEIILHO HEOOJIBIIION BBICOTE, YTO 00JIeryaeT JOCTYI K HAM, YIPOIIaeT MOHTaX U Jia-
€T SKOHOMHIO TIPOBOJIOB 3 CUET COKPAIICHUS UTMHBI CITyCKOB K CBETHIEHUKAM.

[Tpu BBIOOpPE TOTO WIIM UHOTO CIOCO0a MPOKIAIKU SIIEKTPOIIPOBOIKH HEOOXOIH-
MO YYUTBIBATh YCJIOBHS CPEJbl, CTPOUTEIIHHBIE OCOOEHHOCTH MMOMEIICHHUS, aPXUTEKTYP-
HO-XYJI0’)KECTBEHHBIC TPEOOBaHUS W, HAKOHEIl, TEXHUKO-DKOHOMUYECKUE TOKA3aTEIH.
Bri6op cnocoba MpoKIagKyd CeTH MO BO3MOXKHOCTH JOJKEH COOTBETCTBOBATH IPEIY-
CMOTPEHHOMY 3aBOJIOM-H3TOTOBHUTEJIEM CIIOCO0Y YCTAHOBKH CBETMIIBHHKOB (HAa TIOTOJI-
Ke, KpIoKe, TpyOe U T. 11.).

3.4 Pacuer ceyeHus MpPoBOAOB (KaleJiel), U pacuyeT BCTABOK
KOMMYTAUMOHHO-32IIUTHOM annaparypbl, BbIOOp U pacyer
KOMIICEHCHPYIOLIUX YCTPONCTB

CeueHurs TPOBOJHUKOB AJIEKTPUUECKON CETU CBETOTEXHUYECKOW YCTaHOBKHM OIpe-
JENIAIOT UCXOMAS U3: JIOMYCTUMOM MaKCHUMAaJbHOM TeMIepaTyphbl HarpeBa (JUIMTENBHO J0-
MyCTUMOTO TOKA); JOMYCTUMOIO TMaJCHUS HANpsOKEHUs (OTKIOHEHUS HANpPSOKCHUS Y
HauOosee YTAICHHOTO HCTOYHHUKA); SJICKTPOMEXaHMUYECKHUX HArpy30K, KOTOpPbIE MOTYT
MMETh MECTO BCJIEICTBME TOKOB KOPOTKOTO 3aMbIKaHMSI; MEXaHUYECKUX HArpy30K, KOTO-
pPBIM MOTYT TIOJIBEPraThCs MPOBOAHUKK (MEXaHMYECKOHW MPOYHOCTH); MAKCUMAaJIbLHOTO
TIOJTHOTO COTIPOTUBIICHUS 110 OTHOIICHHIO K PA00UYMM XapaKTEPUCTHUKaM 3allUThl OT TOKOB
KOPOTKOT'O 3aMbIKaHUs (TOKa ammapara 3aIuThl); TpeOOBaHU IKOHOMUYHOCTH [7, 9, 24].

DJIEKTPUUYECKNE CETH CBETOTEXHUYECKUX YCTAHOBOK CEJILCKOXO3SIMCTBEHHBIX
3MaHUN U COOPYXKEHUM OTJIIMYAIOTCS OTHOCUTEIBHO OOJBIION MPOTSIKEHHOCTHIO, HE-
OOJIBIIION YCTAaHOBJICHHOW MOIIHOCTBIO JIEKTPUYECKUX HATPY30K M, KaK MPaBUIIO, y/a-
JIEHHOCTBIO OT TNHUTAIIMX WX TpaHCPOPMATOPHBIX TMOJCTAHIMK. YUYWUTHIBas OTH
00CTOSITENIbCTBA, C LIENBI0O CHUKEHUS TPYIOEMKOCTH PACUETOB ONpECICHHE CEUCHUs
WX TIPOBOJIHMKOB I1€JIECOO00Pa3HO HAUMHATH C BHITTOJTHEHUS TPeOOBaHUS K 00ECTICUCHUIO
JOTYCTUMOTO OTKJIOHCHHSI HANpsKEHUsI y HamOoJiee yIaJIeHHOT0 MCTOYHUKA, TO €CTh
Mo JOMYyCTUMOI noTepe HamnpsbkeHus. [loatomy o Hadana pacuera TpeOyeTcsi cocTa-
BUTH MPUHIUNHUAIBHYIO CXEMY IMUTAIOMICH 3JICKTPUUYECKON CETH M ONMPENECIUTh 3HAYe-
HUE JIOMyCTUMBIX (pacrioiaraéMbiX) MOTEPh HAMPSIKEHUS HA €€ y4acTKax.
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3HadeHHue NONMYCTUMBIX (pacrojlaraeMbiX) MOTepb HampsokeHus B ceTd AUy,

MOXHO OHpe)IeJII/ITB HpI/I N3BCCTHBIX HapaMeTan KaK:.
AUyon = AU — AU, — AU, (3.3)

rae AU, — JOoMycTUMAas MOTepsl HANPSKEHUsI B CETH, %o;

AUyx — HamnpsiKeHUe X0JO0CTOr0 X0Jla Ha IIMHAX HU3LIEro HaIpsbKeHUs TpaHchop-
Maropa, %;

AU, — MUHUMAJIbHO JIOITyCTUMOE HAIpsKeHUE y Hanbosee yaaieHHbIX JiaMil, %o;

AU, — notepst HamnpsiKeHUs1 B TpaHchopmaTope, K KOTOPOMY MOAKII0YeHa OCBETH-
TeJIbHas YCTaHOBKA, %b.

3Ha4YeHUE JOMYCTUMBIX MTOTEPH HANpPsKEHUS B TuHUU AU, onpenensiercs CyMMOu
3HaueHUM NoTephb (IMPEeBBILICHUI) HanpsKeHu B nutatomedt AU, pacnpeaennTeabHOR
AU, n rpynnoBoii AU, ee COCTaBIAIOIIMX JIUHUAX, TO ecTh AU, = AU, + AU, + AU..
CrenoBaTenbHO TOMYCTUMBIE IOTEPU HANpsKEHUs BHYTpU noMemeHus AUyqy,, B KOTO-
pPOM BBIOMpAETCS C€YEHHE MPOBOJHUKOB AJIEKTPUUYECKON CETH OCBETUTEIHLHOM YCTaHOB-
K1, MOTYT OBITh onpeniesieHbl Kak AUy, = AU, + AU, mim

AU,on = AUg — AU, — AU, (3.4)

[Tpu onpeneneHuu TOMyCTUMOTO HAMPsDKEHUS Y Hanbosee yaaneHHbIX Jamn AU,
HEO0OXOAMMO UCXOJIUTh U3 CIICAYIONTUX TpeboBaHui [7, 25]:

— CHIDKCHHE HaIPSHKEHUSI TI0 OTHOIICHUIO K HOMUHAJIBHOMY HE JIOJIKHO y Haubo-
Jiee yIaJICHHBIX UCTOYHUKOB MPEBBIMIATh 5 % Ui pabouero OCBEIICHUsI MPOMBIIILICH-
HBIX, OOIIIECTBEHHBIX U KUJIBIX 3/IaHUHN, HAPYKHBIX OCBETUTEIbHBIX YCTAHOBOK (CUMTAs
OT BBIBOJIOB HHU3IIET0 HANPSHKEHUS MMOHMKAIOITUX TpaHC(HOPMATOPOB);

— HaIpsDKEHHUE Y UCTOYHUKOB JIOJKHO OBITH HEe 60Jee 105 % HOMUHATBHOTO.

Onpenensisi JOMYCTUMBIE OTEPU HATIPSKEHUS B AICKTPUUECKON CETH CBETOTEXHUYE-
cKOM ycTaHOBKU AU, TPUU3BECTHOM (CYIIECTBYIOIIEH UM MPOESKTUPYEMOI) CXeMe BCEH
AJIEKTPUYECKOMN CETH OT MUTAOIIET0 TpaHchopMaTopa /10 BCeX MOAKITIOUEHHBIX K HEH dJIeK-
TPUUECKUX HArpy30K, 3HaAUE€HUE BXOAIIMX B (hopMyiy (3.4) mapameTpoB MOKET ObITh BbI-
YKMCJICHO TI0 W3BECTHBIM BhIpakeHUsiM [13, 26], cnenoBarensbHo, U 3HaueHHE AU, B 7TOM
cllydae ONpeJeNsIeTcsl pacueTHbhIM MyTeM. Tak Kak MpH BbIOOpE CEUeHUs! MPOBOIHUKOB
ANEKTPUUYECKON CETH CBETOTEXHUYECKOW YCTAHOBKHU MPU BBITIOJIHEHUH KypCOBOTO MPOEKTa
(paboThl) IO TUCIUIUIMHE B 3aJJaHUM HE TPUBOJIUTCS MPUHIIMITHAIIbHAS CXeMa BCel MUTaro-
HIEH DJIEKTPUYECKON CETU U HEU3BECTHBIMM 3HAUCHUSIMU SBISIIOTCS Uy, AU 1 AU, TO B
pacueTax peKOMEHIyeTCsl PUHUMATh MpuOmKeHHoe 3HaueHue AUy, paBHoe 2,0...2,5 %.

[Tpu BeIOOpE CedeHUs] MPOBOJHUKOB O JIOMYCTUMOM MOTEpE HANPSHKEHUS B pac-
YeTHBIX (OpMYyJIaX UCXOISAT U3 MOMEHTA Harpy3kKu BCEX pacIpeleuTeIbHbIX U TPYI-
MOBBIX JIMHUM DSJICKTPUYECKOW CETHM OCBETUTEIBbHOW YCTaHOBKHU. s ompeneneHus
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MOMEHTOB Harpy3K Npe/IBAPUTEIBLHO COCTABIIACTCS MPUHIMIMAIIbHASL pacyeTHas cXe-
Ma 3JIEKTPUYECKON CeTH, B KOTOPYIO BKJIIOYAIOTCSA BCE BXOJAIIME B CETh JIEKTPOIPH-
€MHUKH, B YACTHOCTH, CBETHJILHUKH U PO3ETKH (PUCYHOK 3.1).

Ha npuHUIMIUanbHOM pacyeTHOM cxeMe YKa3bIBaIOTCSl PACCTOSIHUS MEXITY Y3JIOBBI-
MU TOYKaMU CeTH /i-] U yCTAaHOBJIEHHAs (pacyeTHasi) MOIIHOCTh MOTPeOUTENs (CBETUIIbHU-
Ka, pozetku) Pi. [Ipu satom Pi onpeznensieTcss ¢ yueroMm notepb moiiHoctd B [TPA (mns
CBETHJIBHUKOB C Ta30pa3psiIHBIMU JIaMIiaMu ) ¥ kodddurrienTa crpoca Harpy3ku [13]:

n
F =K. 'ZKHPAi * Promi

i=1

: (3.5)

rae Kc— xoadduimeHT cnpoca Harpy3Ku: Jisl TPYIIOBBIX JIUHUN U paclpeIeIUTEeIbHbIX
JUHUN, TUTAIOMIUX OTJEIbHBIC TPYIIOBBIC IMUTKH, MOXET OBITh MPHUHAT paBHBIM 1,0;
JUTSL PO3ETOK, MUTAIOIIMXCS OT TPYMIOBBIX JIMHUHN — 1,0; /U1s1 pO3eTOK MPHU pacuere pac-
NpeaeIuTENbHbIX JIUHUHN — 0,2;

Knpa; — xoddduiment, yuutbiBaomuii norepu momHocTH B [IPA: nns mamm
HAaKQIMBaHUS M CBETOJUOAHBIX JiaMm paBeH 1,0; 17 razopaspsaHbIX Jamo ¢
anexktpomarautHbeiMu [TPA — 1,2 (¢ OITPA — 1,05...1,1);

Pyomi — HOMUHANIbHAs MOIIHOCTG i-M JaMIbl (711 pO3ETOK MPUHUMAETCS paBHOU
0,06), kBT; n — KOTM4YeCTBO JlJaMIl B CBETHJIBHHKE.

3

0 1 i l1-2 2l/2-3 [2-4 4

N1 1
sL P2

l 7—&-P4
”‘{# [1-6 l6-7 ls.8 8 59 9 lo.to 10
K N2 6 l 1
: |
Ps Ps Py
12, py 16 P

L -z [z 13 L1315 lis-16 17

N3 11 11314 15 ]15.171

14 Py Pii

Pucynoxk 3.1 — IIpumep pacdueTHOM CXEMBI ANEKTPUYECKOM CETH, HA KOTOPOM
MATHIONEPEYEPKHYTHIMU JIUHUSAMHU YKa3aHO KOJIMYECTBO IPOBOOB Ha yyacTke (Tpexdas3Hasi ceTb
C pa3JesIbHBIMU pa0OYMM U 3aLUTHBIM 3a3€MIIEHUSIMH), @ HA Y4aCcTKax 0JHO(a3HON ceTn
C pa3JesIbHBIMU padOYMM U 3aLIUTHBIM 3a3€MJIEHUSMU [IEPEUEPKUBAHUE MOXKET OTCYTCTBOBATh

MOMEHT Harpy3ku i-ro y4acTKa 3JEKTPUUECKON ceTh M; onpeaensieTcss npu co-

CPEIOTOYEHHON Harpy3Kke Kak MPOU3BEACHUE YCTAHOBJICHHOU (pacyeTHON) MOUTHOCTH
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notpeoburens P; (kBt) Ha nnuny nmuauu ;, To ectb M; = P; - [; (kBT - M). [ToaTomy nipu
COCTaBJICHUU MPUHIMITHATBLHON PaCUeTHOM CXEMBI AJICKTPUUYECKON CETH HE 00s3aTelb-
HO yKa3bIBaTh Ha HEHl BceX MOTpeOUTENEH, a MOXKHO UX OOBEIUHSTh B TPYIIIBI PHU 00S-
3aTeJIbHOM COOJIFOZICHUH YCJIOBHSI PAaBEHCTBA MOMEHTOB HAarpy3Kd YCIOBHOM U
peanbHOU cereli. Hanmpumep, npu 3aMeHe HA NPUHIUMIIMATIBHOM PACUETHOM CXEME pe-
aJIbHOTO y4acTKa CETH Ha YCJIOBHBIH, TOJUKHO OBITH cOOMONEHO ycaoBue M, = M, Ha-

pUMeED, ISl CXeM, U300pakKeHHBIX Ha pUCYHKE 3.2.
My=Pi-loy+ Py (loq + o)+ Ps-(log + o+ hs) +
+ Py (loa + Lo+ b+ Ly) =My, =Ps - lys, (3.6)
npu Ps =P+ P, + P; + Py
®opmyna s pacueTa My, MOXKET OBITh IPEICTABICHA U B BUJIE:

My=(P1 +P2+P3+P4) . Z()_] +(P2+P3+P4) . 11_2+(P3+P4) . 12_3+P4' 13_4. (37)

0 1o 1 liz 2 Iz 3 I 34 4

v v v v

P1 P2 Ps Pa
a
0 I o-s 5
o Ps

Pucynok 3.2 — K noCcTpoeHHUI0 pacueTHOM CXEMBI ITyTEM 3aMEHBI

Takum 06pa30M, IIpu 3aMCHC Ha HpI/IHL[PIHPIaJIBHOP'I pvaCTHOﬁ CXEMC PCAJIbHOIO
Y4aCTKa CCTHU, COCTOAIICTO U3 T'PYIIIBI CBECTHIIBHUKOB C OHHH&KOBOﬁ YCTaHOBHCHHOﬁ B
HHUX MOIIHOCTBIO UCTOYHUKOB, IPUCOCANHCHHBIX B prnHOBOﬁ CCTU C PABHBIMH UHTCP-
BaJlaMH, paCYCTHBIM YYAaCTKOM, pacCpCAOTOYUYCHHAA B JIMHHUH HAI'pPy3Ka 3aMCHACTCA CO-
CpCIIOTO‘ICHHOﬁ, HpI/IHO)I(eHHOﬁ K CCPCANHC y4aCTKa.

Ecmu rpymmoBas JIMHUA COCTOUT M3 HCCKOJBbKUX YHACTKOB C OJMHAKOBBIM CCUC-
HHUCM IIPOBOJHHUKOB U PA3JIMYHBIMH HArpy3KaMHu, TO CYMMapHBIﬁ MOMCHT HArpy3Ku pa-
BCH CYMMC MOMCHTOB HAI'py30K OTACJIBbHBIX YH4aCTKOB.

CoctaBusB PaCYCTHYIO CXEMY, IIPUCTYIIAOT K OIIPCIACICHHUIO HCO6XOIII/IMOFO ccuc-
HHA TIPOBOAHUKOB, HMCXOOA M3 HNOIIYCTUMBIX IIOTCPHL HAIIPSIKCHUA B C—)JICKTpH‘ICCKOﬁ
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CETH, YTO 00EeCneYrBaeT MUHUMYM pacxojia IPOBOAHUKOBOTO Marepuasia Ha €€ U3ro-
TOBJICHHE. 3aTeM BhIOpaHHBIE CEUCHUs TPOBOJOB (Kabeeil) mpoBepsitoT Ha UX COOTBET-
CTBUE TpeOOBAaHUSAM MEXAaHMYECKOW MPOYHOCTH, JAOMYCTUMOMY HArpeBy U TOKY
cpabaTbIBaHUs 3aIIUTHOTO amnmapara.

CedeHne NMPOBOJHUKOB S DJIEKTPUUECKON CETH IO JIOMYCTUMOW IMOTEpE HaIps-
KEHUS ONPENENISIOT o Gopmyiie:

S:ZM+Za-m

C-AU ’

(3.8)

rae Y M = P; - [; — cyMMa MOMEHTOB Harpy3ku JaHHOT'O M BCEX MOCIEAYIOIINX yYaCTKOB
AIEKTPUUYECKOU CETH C TEM K€ YHCJIOM IMPOBOJHUKOB, YTO U HAa pacyeTHOM, KBT - M;

Yo - m — cyMMa MOMEHTOB HAarpy3Kd BCEX OTBETBJICHUN, UMEIOIINX MHOE YUCIIO
MIPOBOJIHMKOB, Y€M Ha pacCUUTHIBAEMOM y4acTke, KBT - M;

0. — KO3 PUIIUECHT MIPUBEICHUS MOMEHTOB Harpy3KH, ONpeeasieMblid YUCIOM MPO-
BOJITHUKOB Ha PaCCYMTHIBAEMOM Y4YacCTKE M B OTBETBIICHMX (Tabmuna 3.2);

C — pacueTHbIi K03GDUITUEHT, 3aBUCSIINN OT HOMUHAJIBHOTO HAMPSHKEHUS, CUCTE-
MBI CE€TH U POJia TOKa, a TAK)KEe MaTepualia MpoBoaHuKa (Tadmuna 3.3);

AU — pacdeTHO€ 3HAaY€HHE TOMYCTUMOW IMOTEPU HAIPSHKEHUS CETH TMPOTIKEHHO-
CTBIO OT HaydalJila pacCUUTHIBAEMOTO y4acTKa J0 HauboJjiee yAJICHHOTO AJIEKTPOTIPUEM-
HHKa, %;

P; — ycTanoBnenHast (pacueTHast) MOIITHOCTb JICKTPONIOTpeOUTe el Ha i-M yJacTke, KBT;

[; — IPOTSHKEHHOCTH i-TO y4acTKa, M.

Ecam Bocmonb3oBaTbCs MPUBENEHHOM Ha puUCyHKE 3.1 pacdueTHOM cxeMou
AIEKTPUUECKOW CETH OCBETUTENIbHOW YCTAHOBKH, TO, MO BbIpakeHuto (3.8), ceueHue
IIPOBOJIOB Ha TOJIOBHOM y4dacTke 0-1 onpenenures Kak:

Sor =1+ ...+ Py) dog +(Pr+Py+Ps) - Lyt ogq [P bt
TPy byt Py bs+ Pyt ...+ Py)-ligt+ Py log+ (Ps+ Ps+ Pr) - lg+
T (Ps+P7)-lgo+ Py-logo+ (Ps+ ...+ Pn)-lin+ Pl +
+ (Po+Pio+ P11) - lias + (Pio+ Piy) - lisas + Pro - lisae + Py - Li507))/(Cs - AU). (3.9)

Tabnuua 3.2 — 3naueHus kK03(pHULIHEHTOB IPUBEIECHUS MOMEHTOB

3HaueHue
Jlnaus OTtBeTBIICHUE
ko3¢ dunmeHTa
Opnnodaznoe 1,83
Tpexda3zHas ¢ HyJIeBbIM paboyuM
JIByxda3Hoe ¢ HylIeBbIM pabounuM
MIPOBOTHUKOM 1,37
MIPOBOTHUKOM
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Oxkonuanue TadmuIe! 3.2

3HaueHue
JInausa OTBETBIICHUE
ko3¢ dunmeHTa

B as’Hasg C HYJIEBBIM pabounm
Hsyxd Y P Onnodaznoe 1,33
ITPOBO THUKOM
Tpexdaznas 6e3 HyiIeBOro pabouero

B a3Hoe (ABYXIIPOBOJHOEC 1,15

HPOBOHHKa AByxd (IBYXmpOBOHOE) :

Tabmuma 3.3 — 3nadenus korhdunmrenta C nmpu pacdere dAEKTPUISCKON CETH MO TOMYCTUMON MOTEpe

HaTPSHKCHHS
HoMUHAILHOE 3HaueHus KorppunueHTa st
Cucrema cetu U poJ] TOKa MIPOBOJIHUKOB H3:
HarpsbkeHue, B
Men TIOMUHUS
400/230 TpexdaszHas ¢ HyleBbIM paboyum 77 46
MIPOBOTHUKOM
400/230 JIByxda3zHas ¢ HyJNEeBbIM paboyum 34 20
MIPOBOTHUKOM
230 Opnnodaznast (IByXIpOBOIHAS) 12,8 7,7
36 To xe 0,34 0,21
24 To xe 0,153 0,092
12 To xe 0,038 0,0234

[lonyyeHHOE MO pacyeTy C€YeHHE T'OJOBHOTO YYacTKa CETU OKPYIJISAIOT 10 OJIH-
’alero OOJBIIEro CTAaHJAPTHOTO U MPOBEPSIOT MO MEXAHUYECKOW IPOYHOCTH, HAarpe-
BY M TOKY 3allIUTHOTO arapara.

[IpoBepka ceueHus: MPOBOJOB MO MEXAHUYECKON MPOYHOCTH MPOU3ZBOJUTCS MyTEM
CpPaBHEHMSI 3HAUEHUS, MPUHATOrO MO pe3yjbTaTaM pacdyeToB, ¢ MUHUMAIBHO JIOMYCTH-
MBIM JIJII IPUHATOTO CIIoco0a MPOKIIAJIKK U MaTepualia mpoBogHUKa (Tabimia 3.4).

[lo HarpeBy cedeHue MPOBOJOB MPOBEPSIOT yTEM COMOCTABIECHUS 3HAYEHUHN TO-
Ka, MPOTEKAIOIIEro 1Mo MPOBOJIaM M HarpeBaroIIero uX, ¢ JJIUTEIbHO JOMYCTUMBIMU JJIS
MPUHATOTO CEYCHHS U MApKH (M30JISIIIMU, MaTepraia TOKOTIPOBOASIIIIUX K1) MTPOBOJOB
1 Kalesnel npu NpUHATOM criocobe npokiaaku (Tadmiuma 3.5).

IIpoBepka ocyiecTBiIseTCA Ha BhINOIHEHUE YcinoBus Ip < o, T1e Ip — pabounii
TOK, ITPOTEKAIOINN B TOKOIPOBOASIIEH JKUJIE NPH MOJIHOM 3arpy3ke cetu; I[jon — AIu-
TEJIBHO JOMYCTUMBIM TOK ISl 3aJJaHHOTO CEYEHHs M MapKy MPOBOJAA WIM Kabemis mpu
MPUHATOM CIIOCO0€ MPOKIAIKH.

JlJist IpoKIIaiIku MPOBOJIOB U Kabeseil B BO3/lyXe U CllydaeB, KOrJa ero Temrepa-
Typa CyLIECTBEHHO oTau4aercs or 25 °C, npu onpeneneHuu [or €ro CpaBoyHOE, IPH-
BeJleHHOe B Tabnunax 3.5...3.7 3HaueHre YMHOXAIOT Ha MONPAaBOYHBIN KOA(DPUIUEHT,
MpUHUMaeMbIi o Tabmute 3.8 [7].

Hnst Tpexda3Hol ceTh ¢ HyJEBbIM pabOYMM MPOBOJHMKOM WM 0€3 HEero mnpu
paBHOMEpHOI Harpy3ke ¢a3 pabouuii TOK /p paBeH:

1, :P/(\/g-UH-coscp), (3.10)
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Jiist 1Byx(a3HOU ceTu ¢ HYJIEBbIM pabOYUM MPOBOJIHUKOM MPU PAaBHOMEPHOU Ha-

rpy3ke das:
I, =P/2-Ug, -coso. (3.11)

Jlns oqHOda3HOM (ABYXIPOBOIHOM) CETH, a TaKkKe Kaka0u u3 (a3 IByX- U TPeX-
(dha3HBIX ceTel ¢ HyJeBbIM pabO4YrM MPOBOJHUKOM IPH JIHO00M, B TOM YKCIIE U HEPaB-
HOMEPHOU, HArpy3Ke:

I, =P/(Ug -coso), (3.12)

riae P — pacueTHas MOIIHOCTh Harpysku (Bkirodass motepu B I[IPA razopaspsiaHbix
nam), Bt;

cos(¢ — K03(h(UIMEHT MOIIHOCTU (U1l JaMIl HakajluBaHus paBeH 1,0, JroMuHEC-
HEeHTHBIX JaMi — 0,92 misi CBETUIILHUKOB C JIByMs U Oojiee nammnamu 1 0,9 mis ce-
TUJILHUKOB C OJHOM JIAaMIIOH, Ta30pa3psIHbIX JaMIl BhICOKOTO naBieHus — 0,5), (cos@
JUISl CBETUJILHUKOB C JIIOMUHECIIEHTHBIMU JlaMIiamMu, ocHamieHHbIiMu DIIPA (Bkitogas
KOMITaKTHBIE JTIOMUHECIICHTHBIC JlaMIibl), paBeH 0,95...0,98).

Ujn Up — nuHelHOe U (a3Hoe HanpsikeHus, B.

[Ipu HepaBHOMEpHOU Harpy3ke (a3 akTUBHAs Harpy3ka TpexQazHOoW JMHUU MPHU-
HUMAETCsl PaBHOW YTPOEHHOMY, a ABYX(a3HON — yABOCHHOMY 3HAa4EHHIO HanboJee 3a-
rpyXKeHHOU (a3bl.

Tabnuua 3.4 — MuHUMaNbHO JOMYCTUMBIE CEYEHUSI TOKOMPOBOJSALIMX KUJI MPOBOJIOB U Kalenel B
ANEKTPOMPOBOAKAX [7]

CeueHHe KT, MM
HaumeHnoBaHue npoBOJHUKOB U CIIOCOO MPOKIAIKU .
ITFOMUHHEBBIX MEHBIX

He3ammumennsie U30/IMPOBaHHbIE NpoBoja BHYTPH
MOMEILIECHUH NP MPOKJIAJKe:
— HENOCPEACTBEHHO II0 OCHOBAaHMSM, Ha pOJHMKaX, KIULIAX H 25 1
TpOcCax; ’
— Ha JIOTKaX, B KopoOax (KpoMme TJIyXHX) JUIS OKHJI, ) 1
MPUCOETUHSIEMBIX K BUHTOBBIM 3KHUMaM
He3amumennple W30JMpPOBAHHbIE TMPOBOA B HAPYKHBIX
3JIEKTPONPOBOKAX:
— 10 CT€HaM, KOHCTPYKIHSIM WJIM OITIOPAM Ha M30JITOpax 4 2,5
He3amumennple H 3alUIIeHHbIe H30/JIMPOBAHHbIE NMPOBOAA H ) 1
Ka0eJin B TPYOAX, MeTANIMYECKUX PYKaBaX U INIyXHX KOopobax
KaGenrn wu 3ammineHHble NpoBOAa IS CTallMOHAPHOM
3JIEKTPONPOBOAKH (0e3 TPyD, pyKaBOB M IJIyXHX KOPOOOB):
— JIJ151 KW, IPUCOEIMHSAEMBIX K BUHTOBBIM 3aKUMaM 2 1
3amuueHHble M He3alWIIeHHble TMpoBoAa M Kaleiwu,
NPpOKJIaJbIBaeMble B 3aMKHYTBIX KaHAJIaX WJIN 3aMOHOJTUYEHHO 2 1
(B CTPOMTEJIbHBIX KOHCTPYKIMAX WIH MO/ INTYKATYPKOii)
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Tabnuua 3.5 — J{nurensHo NOMYCTUMBIA TOK [jorn A IPOBOJOB C PE3WHOBOW M IOJMBHUHMUIIOBOM

M30JIAIASIMHE [ 7]

Ceverne Tok, A, 111 IpOBOJIOB, PponomeHme
IpoBo e B OJIHOM TpyOe
KUITBI, MM OTKPBITO JIBYyX Tpex YETBIPEX OJTHOTO OTHOTO
0THOXKUJIHHBIX|0 THOKIIIHbHBIX| 0 THOKHJIHHBIX | IBYX)KHJIBHOTO | TPEX>KMIIBHOTO
C AJJIOMUHHMEBBIMH KHJIaMH
2,5 24 20 19 19 19 16
3 27 24 22 21 22 18
4 32 28 28 23 25 21
5 36 32 30 27 28 24
6 39 36 32 30 31 28
8 46 43 40 37 38 32
10 60 50 47 39 42 38
¢ MEeAHBIMH KHJIAMU
1,5 23 19 17 16 18 15
2 26 24 22 20 23 19
2,5 30 27 25 25 25 21
3 34 32 28 26 28 24
4 41 38 35 30 32 27
5 46 42 39 34 37 31
6 50 46 42 40 40 34
8 62 54 51 46 48 43
10 80 70 60 50 55 50

Tabnuua 3.6 — JlnmuTenbHO TOMYCTUMBIN TOK o Ui KaOenel HampspkeHueM 1o 1 kB ¢ pesunoBoit
WIM IJIACTMACCOBOM HM30JISILIMEH B CBUHIIOBOM, MOJMBUHWII- XJIOPUAHOM U PE3HMHOBOM 000JI0YKaX,

OpOHMPOBAaHHBIX U HEOPOHUPOBAHHBIX [ 7]

Tox mis xabeneit, A
Ceuyenue
o OJTHOXUJIBbHBIX ‘ )IBYX)KI/IJ'II)HBIX ‘ TpemenLme
MPOBOAALIEN
2 TIPH TPOKITAJIKE
KUJIbI, MM
B BO3JTyXe \ B BO3JTyXe \ B 3eMIIe \ B BO3JIyXe \ B 3eMIIe
C AJTIOMUHUEBBIMU KUJIAMU
2,5 23 21 34 19 29
4 31 29 42 27 36
6 38 38 55 32 46
10 60 55 80 42 70
16 75 70 105 60 90
25 105 90 135 75 115
¢ MEAHBIMM KUJIAMU
1,5 23 19 33 19 27
2,5 30 27 44 25 38
4 41 38 55 35 49
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
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Tabnuua 3.7 — JInurensHo A0nmycTUMBIN TOK Ion i xabeneit HanpsbkeHueMm 1o 1 kB u3 cmmroro
MoJIaTHIIeHA [ 7]

Tox s kabenei, A
Ceuenue TPEXKUIIBHBIX ‘ YeTpIpexsKMIBHBIX
IIPOBOIAILIEH KHUJIBL, MM IIpU IIPOKJIAKE
B BO3JIyXe \ B 3eMJIC \ B BO3JIyXe \ B 3eMJIC
¢ ATIOMHUHHMEBBLIMH KHJIAMU
2,5 24 32 23 29
4 34 42 31 39
6 43 50 40 46
10 58 67 54 62
16 78 87 72 81
25 102 113 95 105
¢ MeTHBIMH KHJIAMU
1,5 24 32 23 29
2,5 32 42 30 39
4 43 54 40 50
6 57 66 53 61
10 77 87 71 81
16 101 113 94 105

3.4.1 PacuyeTr u npoBepKa ceYyeHHUsI MIPOBOJAHUKOB YJICEKTPHYECKOH CETH,

3alMTa CETH OT aBAPUUHBIX PeKUMOB

DIIEKTPUUYECKYIO CETh OCBETUTENIBHBIX YCTAHOBOK 3aIMINAIOT OT aBapUUHBIX pe-
KUMOB (TOKOB OJJHO()A3HOTO KOPOTKOTO 3aMbIKaHUs) U, IJIs psla MOMEIIEHUH, OT TO-
KOB meperpy3ku. Jlis 3amuThl OT TOKOB OJHO(A3HOTO KOPOTKOTO 3aMbIKaHUS
MPUMEHSIOT TJIABKUE MPEIOXPAHUTENH U, YTO NPEANOYTUTEIBHO, aBTOMATUUYECKUE BhI-
KJIFOYATEeJIU, TIPU 3aIIUTE OT aBAPUUHBIX PEKUMOB U TOKOB NEPErPY3KU — TOJIBKO aBTO-
MaTUYECKUE BBIKJIFOYATEIM. AmmapaThl 3allUThl BBIOMPAIOT 10 HOMHUHAJIBHBIM
3HAYCHUAM HANPSHKEHHUS U TOKA, NMPEAEIbHOMY 3HAYCHHUIO OTKIIFOYAKOUIErO TOKa, a aB-
TOMAaTUYECKUE BBIKIIOUATENIM — M 10 TOKaM cpabaThIBaHUSI TETUIOBOTO M DJIEKTpOMATr-
HUTHOI'O BBIKJIIOYaTeIeH.

3anura 3JIEKTPUUYECKUX CETeM OCBETUTENIBHBIX YCTAaHOBOK OT TOKOB KOPOTKOTO
3aMBbIKaHUs JIOJI’KHA BBIMOJIHATHCS BO BCEX CllydasX. 3alldTa OT TOKOB MEPErPYy3KU — B
CIIy4asiX UCIIOJIHEHUSI CETH:

— OTKPBITO TPOJIOKEHHBIMH TPOBOJHUKAMHU C TOpIOYEH HApY>KHOH 000JIOUKOM
WA U30JISIUCH;

— B MOXAaPOOIACHBIX 30HAX, )KWJIBIX U OOIIECTBEHHBIX 3JJaHUSIX, TOPTOBBIX U CITY-
XKeOHO-OBITOBBIX MOMEIICHUSIX MPOMBIIUIEHHBIX MPEANPUATHN, BKIIOYAas CETH OBITO-
BBIX U MMEPEHOCHBIX JIEKTPOIPUEMHUKOB;
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— BCEX BUJIOB M HA3HAYEHUH BO B3PhIBOOIACHBIX 30HaX KiaccoB B-1, B-la, B-II u B-Ila.

AnmapaTsl 3alIUThl TPYIIOBOM CETH YCTAHABIMBAIOT B MECTaX MPUCOCIUHEHUS 3a-
IIUIIIAEMBIX MMPOBOJIOB K paclpeeIuTeIbHON JTUHUH (pacipeeIuTeIbHbIe U TPYIIIOBBIC
mThl). B HyJeBBIX POBOAAX ammaparhl 3alUThl YCTaHABIMBATh 3aIPEIleHO, 3a HUCKITIO-
YEHMEM B3PBIBOOIIACHBIX TTOMENICHNH Kiacca B-1.

UToObI U30€kKaTh JTOKHBIX CpabaThIBAaHUHN 3alTUTHBIX allllapaToOB M3-3a MYCKOBBIX
TOKOB OCBETUTEIBHBIX YCTAHOBOK, IIPH MX BBIOOpE HEOOXOIMMO COONIOJATh COOTHO-
HIeHUs, IpUBEICHHbIE B Tabuuie 3.9.

[Tocne BBIOOpa BCTABOK 3aIIUTHBIX allapaToB MPOU3BOAAT MPOBEPKY CEUCHHS
KWJT IPOBOJHUKOB HA COOTBETCTBHUE PACYETHOMY TOKY BCTABKH 3aIIIMTHOIO amapara:

Inon = K3 - I, (3.13)

Tac Rg — KOC—)(l)(l)I/II_II/IeHT KpaTHOCTH AJHUTCJIIBHO AJOIIYCTHUMOI'O TOKa IIPOBOIHUKA K HO-
MHUHAJIBHOMY TOKY WJIN TOKY Cpa6aTBIBaHI/I$I 34alIUTHOI'O aIliapara.

Tabnuna 3.8 — IlompaBouHble KOAPPUIMEHTH HAa JIUTEIBHO IOMYCTHUMBIH TOK [jorr HMPOBOJOB U
ka0eJiel B 3aBUCUMOCTH OT TEMIIEPATYPhI OKPYXaIoIen cpesl [7]

3HaueHus: Ko3(pUIUEHTOB MIPU PACUETHOM TeMIIepaType OKpYyKarolien
cpensl, °C
0 +10 +15 +20 | +25 | +30 +35 +40 +45

[IpoBoaHMKH C
M30JIAIHeN

PE3UHOBOM,
MOJIMBUHUIXIIOpUAHON | 1,22 1,17 1,15 1,06 1,0 0,94 0,87 0,79 | 0,71
U TIOJINATHIICHOBOM
W3 CIIHTOTO
MOJIMATUJICHA

1,21 1,14 1,11 1,04 1,0 0,96 0,92 0,88 | 0,83

Ecamn cootHomenue MCKAY MJIUTCIBHO OOIIYCTUMBIM TOKOM IIPOBOAHUKA U TO-
KOM BCTAaBKH 3alIUTHOT'O aIlllapaTa HC COOTBCTCTBYCT HOPMUPYCMOMY, TO CCUHCHHUC TIPO-
BOJHHUKA BBI6I/IpaIOT u3 C006pa)I(eHI/Iﬁ TPCXKPATHOTO IIPCBLIMICHUA TOKa KOPOTKOI'O
3aMbIKaHWsI HOMHUHAJIBHOT'O TOKa IIABKOM BCTaBKU MNpCAOXPAHUTCIIA, TCIIJIOBOTO HJIN
KOM6I/IHI/IpOBaHHOFO pacuenuTeIIA aBTOMATUYCCKOI'O BBIKIIHOYATCIIA. Bo B3PBIBOOIIAC-
HBIX ITIOMCIICHUAX 3TO COOTHOIICHUC AOJIZKHO OBITH HE McHee 4 IIpHUu IPpCAOXPAHUTCIIAX
uo6 IIpY aBTOMAaTHYCCKHUX BBIKIIHOYATCIIAX.

Tabnuua 3.9 — MuHMManbHble OTHOIIEHMSI TOKA alllapaToB 3aIlUThI /g K pACUETHOMY TOKY JIMHUU

JlaMIIbl HaKaTUBAHUS l'azopaspsnmbie
JIroMHuHeCIIEHTHEIE JIAMIIBI
Tun 3amuTHOrO anmnapara
10 300 Br | 6osee 300 Br JTaMIIB BBICOKOTO
JTaBJICHUS
[Ipenoxpanurenu 1>l Iz>1,21p Ig>Ip Iz>1,21p
ABTOMAaTHYeCKHE BHIKJIYATENH C TENJOBbIMH PACHENUTEISIMA ¢ BCTABKAMHU:
— 0 50 A; 1321,4113 1321,4113 IBZIP 1321,4113
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Oxkonuanue TadmuIe! 3.9

JlaMIIbl HaKaTUBAHUS l'a3opaspsimHbie
JIroMHuHEeCIIEHTHEIE JIAMIIBI
Tun 3amuTHOrO anmnapara

10 300 Bt | 6osee 300 Bt JTAMIIBI BBICOKOT'O
TaBJICHUS

— O6onee 50 A Ig>Ip Ig>1p
ABTOMATHYECKHE BBIKJII0YATEIH ¢ KOMOMHUPOBAHHBIMY PACHENUTEJIAMM ¢ BCTABKAMU:
— 0 50 A; IBZIP 1321,4113

Ig>1,41p Ig>1,41p
— 0oiee 50 A s> Ig>Ip

Ecnu nmo onHoMy W3 yclioBUM MpPOBEpPKH (MEXaHMYECKOW MPOYHOCTHU, HArpeBY
WM 3alIUTe OT aBAPUUHBIX PEKUMOB) IPUHATOE CEUEHUE MMPOBOIHUKA HE TIPOXOJIUT, TO
€ro YBEJIMYUBAIOT 0 OJMrKaiero OOJIbIIEro Mo IKaie 3aBo1a-MPOU3BOAUTENS, U3TO-
TaBJIMBAIOILIETO MPOBO/A WK KaOeIu NPUHITOW MapKH.

[locnie oKOHYATENBLHOrO BHIOOPA CEYEHHMsI MPOBOJIOB HA PACCUMTHIBAEMOM YYaCTKE
(B HameMm ciiydae JJisi paclpeieTuTeNIbHON JTUHUU) ONpPENeNatoT (pakTHYecKre MoTepu

HaIpPsDKEHUS HA 3TOM Y4acTKe, [ uero ypaBHenue (3.8) pematot oTHocutenbHo AU:

AUO—] :(Pl +P3 Jr---JFPH) '10—1 'Kc /(C4 'SO—I(FOCT)) 5 (3-14)

2
Tac S()_] (roct) — IPUHATOC CTAaHAAPTHOC CCYCHUC IIPOBOJHUKA HAa Y4aCTKE 0—1, MM .

CeudeHne MPOBOJIHUKOB Ha MOCIEAYIOINX YYacTKaX JIEKTPUUYECKOW CETH OIpe-
JETIAI0T C YYETOM 3HAYEHUM pacloiaraéMbIX MOTEPh HANPSKEHUS, KOTOPBIE OMpPeaesi-
IOTCSI MYTeM BBIUYMTAHHUS TOTEPh HAIPSDKCHUS Ha MPEIIIeCTBYIOMIMX YYacTKax
AIIEKTPUUYECKOM CETH OT 3HAYEHMs JOMYCTUMOUN MOTEPH HAMPSHKEHUS CETH MPOTSKEH-
HOCTBIO OT Hayalla 0 HauboJjee ynajJeHHOTo ayekTpornpueMHuka AU,,,. Hampumep,
pacnojiaraemble moTepu HampsikeHus misg ydactka 1-10 AU,y B paccMarpuBaemMoM
Hamu BapuaHTe (pucyHOK 3.1): AU 19 = AUy — AUp.1. CienoBaTenbHO, CEUCHUE MPO-
BOJIHMKA Ha ydacTke 1-10 Oynmer onpeaensiThes Kak:

Sl—lO = (P4 'll—7 +P5 'll—s +P6 'll—9 +P7 '11—10)/(C2 'AUHO)- (3-15)

Ilpumeuyanue. C, — uunekc npu koddpdunuente C B hpopmyie 3.14 yka3pIBaeT Ha
TO, 4YTO KOI(PMUIMEHT clieayeT NPUHATH IJs oJHO(a3HOW (IBYXIPOBOIHON) JTUHUU
(Tabnuma 3.3).

3.5 Pa3pa0oTka NpMHIUNHAIBHBIX JJIEKTPUYECKHUX CXeM NMUTAIoIIeil
U IPYNIOBBIX CceTedl 1 aBTOMATH3ALMU YIIPABJICHHUS OCBETHUTEIbHOM YCTAHOBKOM

I[JIH CHW)XCHHA pacxolda BHeKT‘queCKOﬁ OHCPIUnN B OCBETUTEIBbHOM YCTAaHOBKC

JOJDKHa OBITH MNpeaAyCMOTpPCHA pallMOHAJIbHAA CUCTEMA YIIPABJICHUA C1O, O6CCHC"II/IBaIOH_Ia$I
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yI00CTBO AKCIUTyaTallii, MUHUMAJIBHBIC 3aTPAaThl BpEMEHH Ha BKIIIOUCHHE (OTKIIIOYCHUE)
OCBETUTENBHBIX MTPUOOPOB, MAKCUMAJIBHOE HCIIOIb30BAaHUE €CTECTBEHHOI'O CBETa, TpeOo-
BaHMA K peKMMaM pabOThl TEXHOJIOTHIECKOTO 000PYyI0BaHMUSI.

ParmonanpHas cuctema yrpaBiIeHHS OCBETUTEIIHLHON YCTaHOBKOW OOYCIIaBIIMBa-
eTCs IPEABABISAEMBIMHI K HEW TEXHUYCCKUMHU, IKOHOMUYECKHUMH U TEXHOJIOTUYECKUMU
TpeOoBaHMsIMHU. TeXHHUECKHEe U dKOHOMHUYECKHEe TpeOOBaHUS B OCHOBHOM ONpE/EIs-
IOTCSl CHIDKEHHEM MaTepUANBbHBIX U (PMHAHCOBBIX PECYPCOB, 3aTpaT TPyAd, SKOHOMHUEH
AIIEKTPUYECKON SHEPTUU U MPEAOTBPAICHUEM BBIXOJa U3 CTPOS UCTOYHHKOB. TeXHO-
JOTUYecKHe TpeOOBaHMsI, MPEIbIBISIEMbIE K OCBETUTEIBHBIM YCTAaHOBKAM CEIBCKOXO-
3SICTBEHHOTO HAa3HAYEHUS, MCXOJAT M3 TOTO, YTO Ha pPa3BUTHE, MPOAYKTUBHOCTH U
KU3HEACSTeTbHOCTh KUBOTHBIX (TTHIIBI, PAaCTeHHI) ompeaeseHHoe (oToOuomornde-
cKoe, (OTOMEePUOANYECKOE U TepalleBTHUECKOE JCUCTBIE OKAa3bIBAET BHUIUMOE H3IIyde-
HUE. OTO JeHCTBHE MHOTOTPaHHO M, B TIEPBYI0 OdYepelb, OMpeessaeTcs
OCBEIIIEHHOCTHIO, IKCIIO3UIIMEN U TIEPUOANIHOCTHIO OCBEIIEHUS pabodell MOBEPXHOCTH,
4aCTOTOH M3MEHEHUS W MPOJIOJDKUTEIIBHOCTHIO CBETJIOTO M TEMHOTO BPEMEHHU CYTOK,
CTHIEKTPaJIbHBIM COCTABOM M3TyUYCHHUS.

Texaudeckune, YJKOHOMUYECKUE M TEXHOJIOTHYECKHE TPeOOBAHMS YKa3bIBalOT Ha
TO, YTO YIIpaBJIEHHE JOJDKHO OOECIeYMBATh MOJTHOE WM YaCTUYHOE BKIIOYEHHE (OT-
KITIOYCHHE) OCBETHTEIBHOW YCTAHOBKH 10 BPEMEHH; BKIIIOUEHHE (OTKIIOYCHHE) OT-
JCNbHBIX CBETHJIBHUKOB, WX TPYNI WIW BCEX CBETWIHHHUKOB B TIOMEIICHHH B
3aBHCHMOCTH OT YPOBHS OCBEIIEHHS, CO3aBAEMOI'0 €CTECTBEHHBIM CBETOM; Pa3INIHBIC
YPOBHH HJIU TUTABHOE M3MEHEHHE OCBEIIEHHOCTH paboyueil MOBEPXHOCTH B 3aBUCUMOCTHU
OT arpo300TeXHUYECKUX TPEOOBAHMUH K COACPKAHUIO KUBOTHBIX W NTHIIBI, BBIPAIIABA-
HUIO PaCTEHUH OIpeIeICHHBIX BO3PACTHBIX TPYII WX TIEPHOIOB.

CriocoObl yrmpaBieHUs OCBETUTENBHONW YCTAaHOBKOW pa3leNsioT Ha PyYyHOE WU
aBTOMAaTHYECKOE, MECTHOE WJIM JUCTAHLMOHHOE, aBTOHOMHOE WJIM LEHTPaN30BaHHOE
BKJIIOUCHHE (BBIKIIOUEHUE) OCBETUTEIBHBIX MPHUOOPOB MM M3MEHEHHE OCBEIICHHOCTH
paboueit TOBEPXHOCTH.

B mpakTuke MpUMEHSIOTCS pa3iHyYHBIE CIIOCOOBI U CXEMBI yNPaBJICHHS OCBETH-
TENBHBIMU yCTaHOBKaMHU. [Ipy pydHOM ympaBieHUH BKIIOYCHHUE (OTKIIOYCHHE) OTACIh-
HBIX CBETHJIPHUKOB (WX TPYIII WM BCEX CBETWJIHBHUKOB B IMOMEIICHNH ) OCYIIECTBISIOT,
Kak IpaBHJIO, C MMOMOIIBIO BBIKIIIOYaTenel (nepekiatovareneit). Ilpu nanuunu 6osee of-
HOT'O BXOJIa B MOMEIICHUN MOXET ObITh TPUMEHEHO YIPaBIEHNUE OCBETUTEIBHON yCTa-
HOBKOW, Hampumep, ¢ JABYX MECT, KOrja BKIIOUeHHE (OTKIIOUEHHE) CBETHIHHUKOB
OCYIIIECTBISIETCS] OT KaKJIOTO BXOJa HE3aBHCHMO OT TIOJIOKECHHSI KOMMYHHUKAIIMOHHBIX
amnmapaToB y IpYyrux BXooB. lIpu 3ToM A ympaBieHUs MPUMEHSIOTCS OXHOIOIIOC-
HBIC JIBYXITO3UIIMOHHBIC MTEPEKITI0YATENH (TTepeX0IHbIe 0€3 HEHTPaTbHOTO MOJIOKCHHUS.
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CnemyeT OTMETHTH, YTO TaKW€ KOPUAOPHBIE CXEMBI OTIMYAIOTCS yI0OCTBOM
yIIpaBJICHUS OCBETUTEIHHON YCTAHOBKOW M B TO K€ BpeMs TPEOYIOT JJIsl UX U3TOTOBJIE-
HUS TIOYTH B JIBa pa3a OOJbBIIEro pacxoja MpoBOAOB wiu kabeneit. IIpum 3Tom ux
MIPOBOJIHUKH MOTYT UMETh OOJIbIIEe CEYCHHE, TaK KaK IyTh TOKAa OT Hayasla JMHUH 0
CBETHJIbHUKA BO3PACTaeT, YTO HEOOXOAMMO YUHTHIBATH MPH pacyeTe SIEKTPUICCKOU
CETH IO TOIYCTUMOM MOTepe HATPSIKEHHUS.

[Ipu pa3paboTke cxem ympaBleHHS CIEAYeT y4ecTb, YTO HAWOOJNbIIAs YKOHOMHUS
AIIEKTPUIECKON YHEPTUU B OCBETUTENIBHBIX YCTAHOBKAX JOCTUTACTCS TPH MOJHOW aBTOMa-
TH3AIMU UX YIIPABICHHUS C YUETOM HCIIOIB30BAHUS €CTECTBEHHOT'O OCBEIICHUS, TIPUCYTCT-
BUS JIIOACH B TIOMEIICHWH, BPEMEHH U MPOJOJDKUTEIBHOCTH TPOU3BOJICTBEHHOTO
nporiecca. [Ipu 3TOM aBTOMaTHUYECKOE YIPaBICHHUE OCBETHTEIBHOW YCTAHOBKOW MOXKET
JOCTUTATHCSI KaK MyTeM IUCKPETHOTrO YIpaBieHUs (OTKIIOUCHHE BCEX WIIM YacTH CBe-
THWJIHFHUKOB), TAK W TUIABHBIM M3MEHEHHEM MOIIIHOCTH MCTOYHHUKOB CBETa (BCEX, KAXKIOTO
WM TPYIIbI CBETHIHHUKOB B WHIMBUAYAJIBLHOM MOpsaKe). B cxemax aBTOMaTHYECKOTO
JMCKPETHOTO YIPABICHHUS OCBEIICHHEM (CBETWIBHUKOM, WX TPYIIION MUK OCBETUTEIHHOM
YCTaHOBKOH B 11€JI0M) UCTIOJIB3YIOT PA3IMUHOrO pojia TaiMepsl (pesie BpeMeHH ), hoToperie
(poroaBTOMATHI), paboTarOIIMEe MO CHUTHAJIAM JIATYUKOB €CTECTBEHHOM OCBEIIEHHOCTH,
(doToaKyCTHYEeCKHNE aBTOMAThl M aBTOMATUYECKUE BBIKIIOYATEIIM OCBEICHHS, OCHAIICH-
HBIC JIATYMKAMH TIPUCYTCTBUS JIIOICH (KUBOTHBIX ) WJIH UX JBMKCHUSL.

YnpaBneHue OCBETUTEIBHBIMU YCTAHOBKAMU TI0 BPEMEHH NMPUMEHSIOT B CIIydasX:
BKITIOUEHUS U OTKITIOYCHHS CBETHIIBHUKOB B COOTBETCTBUU C TpaduKoM pabOThl TEXHO-
JIOTHYECKOT0 000pYyIOBaHUS; OTKIIOUEHHUS pabouero OCBEIICHHsI Ha BpeMsi 00€IeHHBIX
MEPEPHIBOB; YaCTUYHOTO OTKITIOYCHHSI CBETHIIBHUKOB HAPYKHOT'O OCBEIICHHSI B HOYHOE
BpPEMSI; CHUKCHUS YPOBHS HAIPSIKEHUS B OCBETHTCIIBHBIX YCTAaHOBKAX aBapUHHOTO U
JEKYPHOTO OCBEIICHHsI, IECTHUYHBIX KJIETOK W TOJBE370B B HOYHOE BpEMS TpU HC-
MOJIb30BaHUU CBETHJILHUKOB C JIAMITAMH HaKaJIMBAHHS, BBHITIOTHEHUS TEXHOJIOTHIECKUX
U arpo300TeXHUYECKUX TPEOOBaHUHN K MPOJIODKUTEIBHOCTH CBETIION0 M TEMHOTO Bpe-
MEHU CyTOK W Ap. lIpum opraHuzanuu ynpaBlIeHHS OCBETUTEIBHBIMH YCTAaHOBKAMH TIO
3aJJaHHBIM 3apaHee rpadukam cielyeT YYUThIBaTh, YTO MPU TAKOM CIIOCOOE yrpaBie-
HUs SKoOHOMUTCA 110 10...15 % snexkTpudeckoit sHEPTUn.

[Ipu pa3paboTke cXeM aBTOMATUYECKOTO YIPABICHUS OCBETHTEIHHBIMH YCTa-
HOBKaMHU TI0 BPEMEHH HCIOJB3YIOT Pa3JIMYHOTO poOJa TMpPOTpaMMHBIC pelie BPEMEHHU
(TaliMepbl), KOMaHAHBIE MPUOOPHI M YCTPOKMCTBA, KaK IIEKTPOMEXaHWYECKUE, TaK U
DJIGKTPOHHEIE, B TOM YHCIIE TIporpammupyemsbie. [1o nmpuHIMITYy AeHCTBUS OHU OBIBAIOT
AJIEKTPOMArHUTHBIMH, MOTOPHBIMH, THEBMATHYECKUMH H 3JICKTPOHHBIMH.

JlJiss aBTOMaTHYECKOTO BKJIFOUEHHUSI U BBIKIIOYCHHS] YCTAaHOBOK, HANpUMeEp, Ha-
PYXKHOTO OCBEIIICHHS, B MOMEHT 3aX0Jla ¥ BOCXOJa COJHIIA, TPUMEHSIOT JICKTPOHHBIC
porpaMMupyeMble acTpoHomuueckue pene Bpemenu tuna PCZ-524 (PCZ-525), usro-
taBnmuBaeMble COOO «EBpoaBTomatka Gudy (Pecnybnuka benapycs, r. Jluna).
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JI7si aBTOMAaTH4eCKOTO BKIIOYCHUSI (OTKIIFOUEHHS) OTIACTBHBIX CBETHIHLHHKOB, UX
TPYIIT, B TOM YHCJIE PACTIONIOKEHHBIX B PA3TUYHBIX 30HAX MMOMEIICHUH (BHE TIOMEIICHHI ),
WM BCEW OCBETUTENIFHOI YCTAHOBKHM B 3aBUCHMOCTH OT YPOBHSI OCBELICHHOCTH, CO3/a-
BAaCMOT'0 €CTECTBEHHBIM CBETOM, BBHIKIIOUCHHSI C HACTYIUICHUEM DPACCBETa U BKIIOUCHHS
NpU HACTYTUICHUH CyMEpeK, MPUMEHSIOT Pa3IMIHOrOo pojaa (oTopesie M aBTOMATHUECKHE
BBIKITIOYATENI OCBEIICHUsI, TIEPBUYHBIMU MTPpeoOpa3oBaTesiMU (IaTIMKAMH) KOTOPBIX SIB-
JSHOTCST (POTORIIEMEHTBHI T (POTOCOMPOTUBIICHHUSL.

Crioco06 ympaBieHHST OCBETUTEIBHBIMU YCTAHOBKAMH B 3aBUCHMOCTH OT ypPOBHS
OCBEILIEHHOCTH, CO3JaBAEMOI0 €CTECTBEHHBIM CBETOM, 3a4acTyl0 L€Ieco00pa3HO CO-
BMEIIAaTh C YIPaBICHUEM TI0 BPEMEHH, YTO MO3BOJSET MPH MAaKCHMAIBHOM HCIIOJIB30-
BaHUU €CTECTBEHHOI'O CBETA M COKPAIIEHUH YacOB PabOThl YCTAHOBOK UCKYCCTBEHHOTO
oceteHust 3koHoMUTb 10...20 % u Gosiee moTpedIsIEMO NEKTPUUECKON IHEPTUH.

[Tpu pa3zpaboTke U peaau3aliy CXeM yIPaBJICHUSI OCBETUTEIHHBIMH YCTAaHOBKAMU
aKTUBHO TMPUMEHSIOT: CBETOUYBCTBUTEIbHBIC aBTOMATUYECKHE BBIKIIOYATEIIH, OCHAIICH-
HBIC TATYNKAMH TPUCYTCTBUS, IBIKCHHS, MUKPO(GOHOM, U (OTOAKYCTUIESCKHUE TaAMEPHI.

ABTOMaTHYECKHE BBIKIIFOUATEIM OCBEIICHHS, OCHAICHHBIC HATYMKAMHU TIPUCYT-
CTBHSI JTIOZICH, KaK MPaBHUIIO, BEAYT MOJACUET YUCIA JIIOJEH, HaXOIAIINXCS B MOMEIIIe-
HUM, YTO TO3BOJIAET ABTOMATHYECKH BKIIOYATh OCBEIICHHE IPH BXOJE MEPBOTO
YeJI0OBeKa M BBIKIIIOUATh €T0 MPHU BBIXOJIE TIOCIIETHETO.

ABTOMAaTHYECKHE BBIKIFOUATEIM OCBEIICHUS C JAaTYMKOM JBMIKCHHS MPH OOHA-
PYKEHHUH JBW)KCHUS B 30HE JCHCTBHSI JaTYMKa HA 33JJaHHOE BPEMs BKIIIOUAIOT OCBEIIIe-
HUE, KOTOpOE, IO WCTEUCHUH YCTAaHOBIEHHOTO BpPEMEHH pPalbOTHl OCBETUTEIHHOU
YCTaHOBKHU WJIM CBETHJIbHHKA, aBTOMATHUECKH OTKII09aeTcss. OHM MOAKIIOYAl0TCS K Ce-
TH aHAJOTHMYHO KIIABHITHOMY BBIKIIOUYATENIO CBETa. BCTPOCHHBIN B HUX CyMEpeuHBIH
JaTYUK TO3BOJIUT HACTPOUTH YPOBEHb ECTECTBEHHOW OCBEIIEHHOCTH, MPH KOTOPOM
JaT4uK He Oy/eT pearnpoBaTh Ha JBIKEHUE.

®OTOaKyCTUYECKHE aBTOMATUYECKUE BBIKIIOYATEIN OCBEIICHUS 000PYIOBaHBI
MUKPO(OHOM, UTO MO3BOJISIET BKIIOYATh OCBETHUTEIBHYIO YCTAHOBKY HIIM CBETHJIHHUK
IIPU BO3HUKHOBEHHUHU ITyMa OTPEEICHHOTO YPOBHS (OTKPBIBaHUE JBEPHU, 3BOHOK, pa3-
rOBOD, 3BOH KJIIOYEH, I1aru u T. 11.).

CBeTOUyBCTBHUTENBHBIC JICCTHUYHBIC aBTOMATHUYECKUE BBIKIIOYATEIH TMpeaHa3Ha-
YEHBI /ISl TIOJ/ICP’KaHUsl OCBEIICHUS JICCTHUYHOHN TUIOMIAJKH, KOPHIOpa WKW APYroro
00BEKTa B TEUEHHUE 3aJJaHHOTO BpeMeHH (B quamazone ot 0,5 1o 10 MuH), Mo UCTeUSHUN
KOTOPOT'O SIPKOCTh OCBEIIEHUS] YMEHBIIIaeTCsl HanoJoBuHYy — Ha 30 ¢ (BpeMs TOBTOPHOTO
OTHICKaHMS U HaXXaTWsl KHOMKH BKITIOYCHHS) U TP HEHAXXaTHU KHOMKH BKITFOYCHHUS, OC-
BETUTENbHASl YCTAaHOBKA TOJHOCTBIO OTKJIIOYAeTCsS. B 3aBHCHMMOCTH OT MOAM(UKAIMN
OHU OTJIUYAIOTCS HEKOTOPBIMH JIOTIONHUTENBHBIME (DYHKITUSIMU, HAIIpHUMEp, CUTHAIU3a-
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IIMU BBIKJIIFOYEHHOTO OCBEIICHUS, AaHTUOJIOKUPOBKHU, HE JTOMYCKAlOIIe MOCTOSHHOM pa-
00ThI OCBETUTENHHONW YCTAHOBKH TOCJE OJOKMPOBKH BBIKIIOYATENS, TIPUMEHEHUS BbI-
KJIF0YaTeNiel ¢ KHOMKaMH, OCHAIIEHHBIMU HEOHOBBIMU JIAMIIOYKAMHU MHIUKALIHIH.

CxemMbl aBTOMaTUYECKOTO HUCKPETHOI'O YNPABIEHUSI OCBEIIEHHEM MOTYT TaKXke
coJiepKaTh HE TOJBKO OJIMH U3 NMPHUBEIAEHHBIX MEPBUYHBIX MTpeoOpa3zoBareneit (MpucyT-
CTBUE JIIO/IEH, IB)KEHUE, aKyCTUUYECKUN 3(PPeKT u ap.), a U UX J1I00ble KOMOMHAIIUY.

Crnenyer OTMETUTh, YTO NMPUMEHEHUE B CXeMaX YIpaBJICHHs OCBEIIEHHUEM aBTO-
MaTUYECKUX BBIKJIIOYATENEH, OCHALIEHHBIX JaTYMKaMHU JIBJKEHUS, U (OTOAKyCTHUYe-
CKUX JIECTHUYHBIX TaliMepoB 0O€CIeunBaeT CYIIECTBEHHOE COKpallleHHEe BpPEMEHHU
paboThl OCBETUTENBHOM YCTAHOBKH U, KaK CJEICTBHE, IPOMOPLMOHATIBHYIO €My 3KOHO-
MUIO 3JEKTPUYECKON SHEPTUH, OJTHAKO U COKPAIAIOT CPOK CIYX OBl HUCTOUHUKOB CBETA
M3-32 UX YaCTBIX BKJIFOUEHUN U BBIKJIIOUEHHM

['oBopst 00 anmapaTtax U 000PYAOBaHUU, IPUMEHSIEMOM B CXE€Max yNpaBJIeHUs OC-
BETUTEIBHBIMU YCTAHOBKAMM, HENb35l HE YIIOMSHYTHh O AUMMEpPAX — PErysaropax sipKo-
CTH CBEUYEHHS JIaMIl, KOTOPBIE MO3BOJISIOT YIPABIATh OCBEIICHHOCTHIO PA3IMYHBIX 30H
MOMEIIIEHNUS, BKIIIOYasi OT/JIEIbHbIE CBETWJIBHUKU Ha TMOJIHYIO SPKOCTh WM co37aBasi 00-
CTAaHOBKY MPUIIYIIEHHOTO CBeTa (MOHMKEHHOU sipkocTu cBeueHus). [Ipu atom 10 60 %
COKpAILIAETCsl PACXOJl DJEKTPUUECKON SHEPruu Ha OCBEUICHHE U YBEJIMYUBAETCS CPOK
CITy>KOBbI JJaMIT HAKQJIMBAHUS U TaJOTCHHBIX (32 CUET MOHWKEHHS TEMIIEpaTyphl Tela Ha-
Kaja, 6ojee «MrKoro mycka» MpH BKIIIOUEHUH, TUIABHOTO YBEIUYEHUS SIPKOCTU OT HYJIS
710 HY>KHOT'O 3HAYCHHUS ).

U B 3akimtoueHue oOpaTuM BHUMaHUE, YTO MPHU pa3paboTKe cXeM aBTOMATHYECKO-
ro YIpaBJieHHUs] OCBETUTEIbHBIMU YCTAHOBKAMHU CJIEJIYET B 0053aT€IbHOM MOPSIIKE Ipe-
IYCMOTPETh M PYYHOE YIpaBieHHE, HEOOXOAUMOE I YAaCTUYHOTO WM TOJTHOTrO
BKJIFOUEHHSI M OTKIIFOUEHHUS OCBEILEHUS B aBAPUUHBIX U CIICIUATIBHBIX CIy4dasiX.
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TPEBOBAHUSA K O®OPMJIEHUIO KYPCOBOI'O ITPOEKTA (PABOTBI)

Odopmirenue JJUCTOB NMOSICHUTEIbHOMH 3aNIUCKH

1 TekcToBbIe MaTCpHaAJIbI I13 BBIOJHAIOTCA HA JUCTaxX Oeaol MaIIWHOIIMCHOM

6YMaI‘I/I, O(i)OpMJICHHBIX paMKaMHi B COOTBECTCTBHH C pPUCYHKOM A.

2 OcHoBHas HaAIIMCh HA JIUCTAaX MOSICHUTEIbHOM 3aIIMCKU BBIMOJHSICTCS B COOT-
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3 JIMCTHI 3aUCKU U PUIIOKEHUH MMEIOT CKBO3HYIO HyMEpaluio apabCcKuMu 1udpa-
MU. TUTyIBHOMY JICTY, 33JJaHUIO HA TIPOEKTUPOBaHUE, pedepaTy HOMEpa MPUCBAUBAIOT, HO
HE NpocTaBistoT. HoMepa cTpaHuIl HAYMHAKOT ITPOCTABIIATH € iucTa «ConepKaHue.

4 Vnmoctparuu (TabiuIbl, YEPTEKH, CXEMbl U T. 11.), PACIOJIO0KEHHBIE HAa OT-
JEIBHBIX JIUCTaX 3allMCKH, BKIIOYAIOT B OOIYI0 HyMepaluio cTpaHull. [Ipu sTom nucr,

dbopmar kotoporo Oosbliie popmata A4, yIUTHIBAIOT KaK OAHY CTPAHUILY.

Pucynok b — ®opma ocHoBHOM Haamucu [yist auctoB 113

IIpaBuia moCTpPOCHUS TEKCTOBOI0 MaTepHAJIA

1 TexcToBBIH MaTepuail I13 moApasaACIArOT Ha pas3aciibl, IMOAPA3ACIIbl, ITYHKTHI.
PaBIICJIaM MMPpUCBAUBAIOT MOPAIKOBBIC HOMECpPA, KOTOPHIC 0003HaYaIoOT apa6c1<1/1M1/I I_II/I(l)-

paMu 0e3 TOUKH U 3alUCBIBAIOT C a63auH0ro OTCTYIIA.
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[Toapa3zaensl TOKHBI UMETh HYMEpallMio B Mpejenax Kaxaoro pasuena. Homep
nojpasjesa COCTOUT U3 HoMepa pasjiesia U HoMepa mojapaszena, pa3aeieHHbIe TOUKOM.

B xon11e HOMEpa nojapasjesna Touka He CTaBUTCS.

Ecmu pasnen wiv moapasaes COCTOUT U3 OJHOTO IyHKTA, TO IIYHKT HE HyMEpYyeTCsl.

2 Paznensl U moapasaebl U MpYU HEOOXOAUMOCTH ITYHKTHI JOJKHBI HMETh 3aro-
JIOBKH. 3aroJIOBKU JOJDKHBI YETKO M KPaTKO OTpakaTh COJIEP’KaHHE pa3/esioB, MOJpas3-
JIe7I0B, MyHKTOB. [IepeHOCHI CIIOB B 3arojoBKax HE JOMYCKAOTC.

3aroioBKU IMOApa3aeiioB (ITYHKTOB) HE JODKHBI MOBTOPSITH COJAEpXKaHUE 3aro-
JIOBKOB pa3ziesioB (IMOopa3iesioB).

3aroyI0BOK 3alMCHIBACTCS C PONMUCHOM OYKBBI. ToUka B KOHIIEC HE CTaBUTCS.

3aroiioBKM HE MOAYEpKHBaAOTCS. ECIHM 3arojoBOK COCTOWT M3 JIBYX MpEIOKe-
HUH, UX pa3JesaioT TOUKOM.

3 Kaxasiii paznen [13 cienyer HAUMHATH C HOBOM CTPAaHUIIBI.

DopMy.ibl

1 B nosicHuTenbHOM 3amucke MaTeMaTHdeckue GopMyIsibl MOTYT OBITh Pacroio-
KEHbl BHYTPU TEKCTAa WM OTACIbHBIMU CTpOKaMH. BHyTpH TekcTa MOMEIIAIOT He
CJIOXHBIE U HE TpoOHbIe PopMyiibl. Takue hopmysbl, Kak IPaBUIIO, HE HYyMEPYIOT.

Ha oTnenpHBIX cTpokax MPUBOIAT O0Jee CIOXKHBIE POPMYIIbI, KOTOPbIE OOBIYHO
COIMPOBOXK/IAIOTCSI TIOSICHEHUSIMUA MPUMEHEHHBIX CHUMBOJIOB. [Ipu 3TOM BbIllle U HUXKE
bopmyibl HEOOXOAMMO OCTABIATH IO OHOM CBOOOAHON OT 3aITUCH CTPOKE.

2 ®opmybl, CleayIOUMe OJHA 3a APYTod U HE pa3lieJIeHHbIe TEKCTOM, pa3iesis-
OT 3aIISITOM.

3 Ecniu gopmyna He ymemiaercs B OHY CTPOKY, TO JeiaeTcs nepeHoc. llepeno-
cUTh (POpMyIly Ha CIEAYIONIYIO CTPOKY JOMYCKAETCS TOJbKO HA 3HAKAaX BBINOJHEHHUS
omeparnuii: witoc (+), MUHYyC (—), YMHOXKEHHE (X) WM Ha 3HAKaX paBeHCTBa (=), Hepa-
BEHCTBA (#), 3HaKaxX COOTHOIICHUH U T. II.

4 Bce dopmynsl, nomenieHusle B Tekcte 113, HymepyroT apabckumu mudpamu,
KOTOpBbIE 3aMMCHIBAIOT Ha YPOBHE (POPMYIIBI CIIpaBa OT HEE B KPYTJIbIX CKOOKAX.

5 Jlomyckaetcs Hymepanus GopMyll B Mpejenax pasnena. B atom ciiydae Homep
(bopMyiBl COCTOMT M3 HOMEpa paszzena u Homepa (HopMyJbl, pa3eieHHble TOYKOU, Ha-

npumep, 3.1).

Ta0auubl

1 Ha3zBaHue TaGnMIbl JOJDKHO OTpa)kaTh COAEp)KaHUE TaOJUIbI, ObITh TOYHBIM,
kpatkuM. Ha3BaHue cienyer pasMmeniaTh HaJ TaOauIeH mocie cioBa « Tabmaumay.

[Tpu nmepeHoce yacTu TaONMIIBI HA APYTHUE CTPAHUIILI HA3BaHKUE MOMEIIAIOT TOJb-

KO HaJ HepBOﬁ HaCTbIO Ta6JII/II_IBI.
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2 TaGnuipl, 3a UCKIIOYEHHEM TaOIUI MPUIOKEHUH, ClIeyeT HyMepoBaTh apald-
CKUMU ITUdpaMH CKBO3HOM HyMepanueil. JlomyckaeTcss HymepoBaTh TaOJIMIILI B Mpeie-
nax paszena. B aToM cinydae HomMep TaOMUIBI COCTOMT W3 HOMEpa paslena u
MOPSIAKOBOI'O HOMEpa TaOJUIIbI, pa3/eJIeHHbIE TOUKOM.

3 Ha Bce Tabuuiibl 10HKHBI OBITH PUBEACHBI CCHUIKU B TeKcTe. [Ipu ceblike He-
00X0JIMMO THUCATh CJIOBO «Ta0JIUIa» C YKa3aHUEM €€ HOMepA.

4 3arosioBku rpad ¥ CTpOK B TabJuIle CIEAyeT MUCATh C MPOMUCHON OYKBBHI, a
M0/13aTOJIOBKU I'pad — CO CTPOYHOU OYKBBI, €CIIM OHU COCTABJISIOT OAHO MPEAJIOKEHUE C
3aroJ0BKOM, UJIM C MPOMUCHON OYKBBI, €CJIM OHU UMEIOT CAaMOCTOSATEIbHOE 3HaueHue. B

KOHIIC 3aroJIOBKOB U I10A3aI'0JIOBKOB Ta6JII/II_I TOYKH HC CTaBAT.

Odopmienne NpoeKTHON TOKyMeHTAIMH
1 IlIpoexmmnoii 0oKymenmayuu MpUCBanBaOT 0003HAUCHHUE, COCTOsIIEe U3 6a30-
BOro 1uppoBOro 0003HavUeHUs, U yepes3 aehuc — OyKBEHHOTO 0003HaUCHUS (CM. CTPYK-

Typy 0003HauYeHus).

Cmpykmypa 6a306020 0003HaueHus npu Kypcoeom npoeKmupo8anuu:
X1X2.X3X4.X5X6X7.X8X9 — X10X11X12,
rae X1X2 — ungekc padotel: 02 — KypcoBoit poekT, 03 — KkypcoBas paborta;
X3X4 — unnexc kadeapsl;
X5X6X7 — HOMep BapHaHTa MO 3aJaHUI0;
X8X9 — roxa pa3pabotku (Be mocieaHue udprl roaa);
X10X11X12 — nns TekcToBbIX MaTepuanoB — [13, nis rpadguyeckux MaTepuanoB —

Mapka pa3pa6aTLIBaeMoro qcpTeiKa.

Ilpumeuanue. Nunexcel kadeap:
ACVII — 49; OCXII — 43; 351ekTpocHa0XKEHUS CEIbCKOX035IMCTBEHHOT'O TTPOU3BO/I-
ctBa — 53; anekTporexHonoruu — 68; sHepreTrku — 58; IIIC — 24; snekrporexuuku — 45.
2 Ocnognvie Haonucu
[IpumeHeHue Tex Wik UHBIX POPM OCHOBHBIX HAAMKCEN ompenensercs Ha3Haue-
HUEM YepTexa U MaTepUajioM, IOMEIIEHHBIM Ha pa3padaThIBAEMOM YEpTEXKeE:
dbopma pucynka B — nis yeprexelt TeHIUIAHOB ¢ UHXKEHEPHBIMH CETSIMU, TUIAaHOB 3/1a-
HUW U COOPY>KEHUI C pa3MellleHHeM O00OpYIOBaHUs, YEPTEKEH CXEeM 3IEKTPUUYECKUX,
TE€XHOJOTUYECKUX U T. I.;

rpa(i)nquKoﬁ YaCTHU U JIUCTAa BEAOMOCTHU KOMIIJICKTA HpOCKTHOﬁ AOKYMCHTAIIUH
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Pucynok I' — @opma ocHOBHOM HaAmKCcH, KOTOpas mpuMeHsieTcs s aucra 113,
C KOTOPOW HaUMHAETCS U3JI0’KEHUE TEKCTOBOM YacTH 3anucKu (0OBIYHO

nuct «CoaeprKaHue»)

Yka3zaHus 0 3a0JTHEHUH OCHOBHOM HAAMHUCH

B rpadax ocHoBHOM Haamucu (Ha pucyHkax 2, 3, 4 HOMepa rpad NOKa3aHbl B
CKOOKax) yKa3bIBaIoT:

a) B rpade 1 — 0603HaUeHNE MPOCKTHOM JOKYMEHTAIIUH — MapKUPOBKA IOKYMEHTA!

— 0a3oBoe 0003HAYCHUE;

— noOasisiemas uepe3 aedrc Mapka pa3padaTbIBaeMbIX YePTEIKEH;

0) B rpade 2 — TeMy KypcoBoro npoexra (padoThi);

B) B rpade 3 — HauMeHOBaHue 37aHus (coopykeHus1). [[ns ueprexa reHepaibHO-
ro 1iaHa B rpade 3 3amuChIBAlOT HAWMEHOBAHHWE COOTBETCTBYIOIIETO pasfed,
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HaIMPUMED, «AJIEKTPOCHAOKEHUEY, KTEIUIOCHA0KEHUEY WIH «IUCTIETUYEPU3ALIUSY, «IUC-
MEeTYEPCKOE YIPABICHUEY;

r) B rpade 4 — HaMEHOBaHUE M300pa)KEHUs WM MaTepuana, MOMEIEHHOTo Ha
JAHHOM JIMCTE, T. €. Ha3BaHUE YepTexka, Jucra. Eciii Ha JucTe NMpuBEIeHbl HECKOIBKO
MaTepuasioB (HampuMmep, riaH 3aanus, paspes -1, skcruukanus, nepeyeHs 31eMeH-
TOB, ceueHHEe «A—A» U T. I.), TO B Ha3BaHUE YepTEkKa BKIIOUYAIOT OCHOBHBIE MaTepra-
JIbl, BTOPOCTEINEHHBIE — OIYCKAIOT;

n) B rpade 5 — HaMMEHOBaHHE JOKyMEHTa aHalorm4Ho rpade 4 (0O0blYHO —
«IlosicHUTENbHAS 3aITUCKAY);

e) B rpadpe 6 — yciaoBHOe 00O3HAaUEHUE CTaAUM MpoekTupoBaHus: «C» (cTpou-
TEJIbHBIN MPOEKT);

k) B rpade 7 — nopsAaAKOBbIA HOMEp ucTa. Ha 1okyMeHTe, cocTosIeM U3 0JTHOTO
nucTa, rpady He 3aN0JHSIOT;

3) B rpade 8 — ol1iee Yucso JUCTOB TOKYMEHTA,

n) B rpade 9 Ha mepBOi CTPOKE 3aUCHIBAIOT HAUMEHOBAHUE OPTaHU3ALMH, Pa3-
paborasieit qokymeHT (BI'ATY), Ha BTOpO# CTpoke — KPP 3a4E€TKH CTYJCHTA;

K) B rpade 10 — xapakrep paboThl: «pa3padboTam» (CTyACHT); B CICIYIOIIECH CTPO-
K€ — «PYKOBOJIUTENbY, aJIe€ — «KOHCYJIbTAHT», «KHOPMOKOHTPOJIEPY, «3aB. KaPeapoin»;

1) B rpade 11 — pamunuu cryneHta, pyKoBOIUTENSA, KOHCYJIbTaHTa(0OB), HOPMO-
KOHTpOJIEpa, 3aB. Kadeapoil B COOTBETCTBYIOLINX CTPOKAX;

M) B rpade 12 — noanucu;

H) B Tpade 13 — natol.

I'padpsr 14—19 B TUIIIIOMHBIX U KYPCOBBIX TPOEKTAaX HE 3aMOTHSAIOTCS.
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IIpumep BbINOJHEHNSI KYPCOBOIO IIPOEKTA

Ilpumep oghopmnenus mumynvnozo nucma

MMHUCTEPCTBO CEJIBCKOI'O XO35IMCTBA
N ITPOAOBOJIBCTBUA PECITYBJIIMKU BEJIAPYCh

YUPEXIEHUE OBPA3BOBAHUS
«BEJIOPYCCKUI T'OCYJAPCTBEHHbBIN
ATPAPHBIN TEXHUYECKUU YHUBEPCUTET»

ArposHepreTudyeckuii paxynbTeT

Kadenpa snexrporexHonaoruu

KYPCOBOM ITPOEKT

110 AU CIUITIIMHC

«CBeToTeXHHNKA U QJICKTPOTCXHOJIIOTHN

BapuanT Ne 000
Tema: «IIpoeKT 0CBEeTUTEIBLHON YCTAHOBKH CBUHAPHHUKA HA 335 X0J10CTBIX
U CYNIOPOCHBIX CBUHOMATOK, 20 MeCT PEMOHTHOI0 MOJIOAHAKA U 3 XpSAKa»

Cmyoeum 3 kypca 1 epynnol
/ Banos II. 1./
(inunas noanuck) (OHO)

Hlugpp 3auemnou knuxcxku 1326000

Pyxosooumenw
/Tlerposa N.N./

(inunas noanuck) (OHO)

Mumnck, 2019
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(O6pasen 3a1aHus 1J5 KYpPCOBOIro MPOEKTA)
YupexeHne 00pa3soBaHus 5
«BEJIOPYCCKHNU I'OCYIAPCTBEHHbIN
AT'PAPHBIM TEXHUYECKUM YHUBEPCUTET»

ArposHepreTnyecKkuii QaKyIbTET

YTBEPXIAIO
3aB. kadeapoi

« » 20 I.

3AJJAHUE
K KypCcOBOMY MPOEKTY

no mucuuminae «<CBETOTEXHUKA U DJEKTPOTEXHOJIOT UN»

Crynenty Kypca TPYIIIBI mudp 3a4€TKU
(bamMumnusi, THUITAAIIBI)
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10. T'OCT 21.101-93 CITHAC. OcHoBHbIe TpeOoBaHuS K pabouel JOKYMEHTAIUH.

11.TOCT 21.614-88 CIIJAC. WM300pakeHus YCIOBHblE TIpadUyecKue 3IIEKTPOOOOpYIOBaHUS U
MIPOBOJIOK HA IJIaHaX.

4. Conep:xanue MOSICHUTEILHOM 3alIMCKU

BEJIOMOCTb KOMIIJIEKTHOM JJIOKYMEHTAILIVHN.
PE®EPAT.
BBEJIEHUE.

1 OBIIAA YACTD 1.1 KpaTkasi xapakTeprcTHKa roMerieHui. 1.2 Onrcanue TeXHOIOTHIECKOTO MPOoIiecca.
2. CBETOTEXHUYECKHWM PACYET. B nOsICHUTENBHO} 3aIIHCKe TIPHBECTH METOAUKY H Pe3yiIbTa-
THI PACU€TOB OCBETUTEIHHBIX YCTAHOBOK MTOMEIIICHUN:




Ne  TOYEYHBIM METOJIOM;

No  wmetomom kordduIMeHTa UCTIOIB30BaHUS CBETOBOTO MTOTOKA;

No  MeToaoM yAenbHOW MOILIHOCTH.

No BBITIOJTHUTH JIIOOBIM METOJIOM IO JKEJIAaHUIO CTyAEeHTa. METOJIMKy NpPHBECTH B

MOJTHOM 00BhEeME B paCUeTHO-TIOSICHUTEIIBHON 3aITHCKE.
2.1 Beibop mcToyHMKOB cBera. 2.2 BeIOop cucTeMbl M BHIA OcCBelieHHsA. 2.3 BeIOOp HOPMHDPYEMOH

OCBEIIIEHHOCTH M Kod(dduimenrta 3amaca. 2.4 BeiOOp OCBETHTEIBHBIX MPUOOpoB. 2.5 PasMmerieHue
OCBETHUTENBHBIX HOPUOOPOB B OCBEIIAEMOM ITpOCTpaHcTBe. 2.6 PacueT MOIIHOCTH WM OOpEIEICHUE

KOJMYECTBA CBETWJIHHUKOB, YCTAHABJIMBAEMBIX B momelrneHusaX. 2.6.1 TodeuHslil METOI pacyera.

2.6.2 Meton ko3ddHuIMenTa UCIIOJIb30BAHN CBETOBOTO MOTOKA. 2.6.3 Metoa VAeIbHON MOIIHOCTH.

2.7 CocraBiieHME CBETOTEXHHUYECKON BEAOMOCTH.
3. PACYET DJEKTPUYECKUX CETEM OCBETUTEJLHBLIX YCTAHOBOK 3.1 BeIGop HampsokeHus
M CXEMBI IUTaHWs YIEKTpUUECcKoil cetr. 3.2 OupeneneHre KOIMYECTBA M MECT PACIIOIOKEHNS TPYIIIOBBIX

IIIMTKOB, BBIOOp MX TWIIA M KOMIIOHOBKA Tpacchl ceTd. 3.3 Bei0op Mapku mpoBozoB (kadesel) u crmocoba

OpokIIaIKy cetr. 3.4 Pacuer ceueHus mpoBoJIOB (KaOesek), BEIOOD IIUTOB W PAcUeT BCTABOK KOMMYVTAIIMOH-
HO-3AIIMTHON aIIaparypbl, BEIOOP W pacyeT KOMIIEHCHPYIOMMX yCeTpouictB. 3.5. CocraBiicHuEe TaOIUIIBI

«Crermdukaryishy Ha OCHOBHOE 000PYIOBaHHUE, IIPOBOIA, KAOEI M YCTAHOBOYHBIE MATEPHUAIIEL

3.6. PaspaboTka NOPUHIMOUAILHBIX DJJIEKTPUYECKHX CXEM MUTAIOIIEH M T'PYIIOBLIX CETEH U
aBTOMAaTH3aIUH VIIPABJICHUS OCBETUTEILHON YCTAaHOBKOM

4. DKCIUIYATALIMS OCBETUTEJIbHOM YCTAHOBKI.

4.1 Opranm3anys dKCINIYaTallid OCBETUTEILHOM YCTaHOBKHU. 4.2 DHeprocOepekeHue IpH dKCILTyaTa-

LIMA OCBETUTEJILHON ycTaHOBKH. 4.3 TexHrka 0€30MacHOCTH M OXpaHa TPyAa IPHU DKCIIyaTallii OCBe-
THUTEIBHBIX YCTAHOBOK.

CIIMCOK HCITOJBb30BAHHBIX NCTOYHUKOB.

S Ilepedyenb rpauuecKoro MarepuaJa:

1) JIuct 30-1 «O61ue manueie» (popmar A3);

2) JIuct 30-2 «IlnaH pacHoJIOKEHUS DIESKTPO- U CBETOTEXHHYECKOTO 000PYAOBAHUS WM IPOKIIAJIKA

SIIEKTPUUYECKHX CETENY, BBITOIHEHHBI B MaciuTade 1:100 (1:200, 1:50) (bopmar Al);

3) JIuct D0-3 «PacueTHas cxema ocBETUTENLHOM ceTny (hopmar A3);
4) Jluct D0-4 «[IpuHIMOHAIEHAS CXeMa I'PYIIHOBOTO MIMTKA ocBeeHmsD (hbopmar A4):

5) JIuct 90.C «Croemmdukanus 31eKTpoodopyaoBanms 1 Mmarepuaiony (dopmar A3):

6 JlaTa Bblia4u 3aJaHUA < » 20 1.

7 KanenaapHuplii rpapuk padoThbl HAI MPOEKTOM HAa BeChb NEPUO/l MPOEKTUPOBAHUA:

ohopMIICHHE TTOSICHUTEITLHOM 3aMUCKHI

U rpauyecKoro Marepuaa K « » 20 1.
3aimura KypcoBOTo MPOEKTa C « » IO « » 20
PykoBourens

(moamuck) (vHMLIMATBL, (PaMUITHS)

3aHaHI/IG IMPHUHSA K HCIIOJTHCHUIO

(moamucsk) (uHMLIMATBL, (aMUITHS)
n n 20 T.
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3AJTAHHUE 000
CBuHapHHK Ha 335 X010CTHIX H CYIIOPOCHBIX CBHHOMATOK, 20 MeCT PEMOHTHOI'0
MOJIOTHAAKA U 3 XpsAKa
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IKCIVINKAINA MMOMeIleHu

Ne Ne
HaunmeHoBanue HaumeHnoBanue
n/n n/n
[Tomemenue i conepxanus 85 [Tomemnienune Uit CoOAEPKaHMUS XOJIOCTBIX
1, 2 | cynmopocHbIX 1 50 yCIIOBHO CYyIOPOCHBIX 3,4 | CBMHOMATOK, PEMOHTHOT'O MOJIO/IHSIKA,
CBHHOMATOK XPSAKOB-IIPOOHUKOB
5 | JlabopaTopus 6 | Moeunas
7 | luBeHTapHas 8 | DnexrpomuToBas
9 | [lomenienus MpuBoOJa TPAHCIIOPTEPOB 10 | TambGyp
11 | Kopunop
TexHonoruvyeckoe 00opy10BaHue
Ne i/ HaunmeHoBaHue Ne i/ HaunmeHoBaHue
1 Pa3znatunk-cmecurens KC-1,5 3 [IpuTouHas BEHTWISINMOHHAS YCTAHOBKA
2 CkpebxoBblii Tpancnioprep TC-1 4 BeITsKHAs1 BEHTWIISIMMOHHAS YCTaHOBKA

KpaTkasi xapakTepuCTHKAa CTPOUTEIBHBIX KOHCTPY KLU

CTeHbl — KeNe300eTOHHBIE IUTUTHI, BHYTPH MOKpAIIEHHbIE U3BECTKOBOM KPAaCKOM.

IlepexpsbiTusi — cCOOpHBIE KEJI€300€TOHHBIE IUTUTHI, 3aKPETJIEHHbIE Ha OaliKax.

OxHa, 1BepH, BOPOTA — ICPEBSIHHBIE.

IToJubl — xene300eTOHHAS CTIXKKA.

OT1aesika BHYTPEHHSASI — OKPAacKa MACIITHOW, N3BECTKOBOM U BOJAOSMYJILCUOHHON KPaCKOM.

HNuxeHepHoe 000py1oBaHue

OTonieHne — BO3AYIIHOE OT BHYTPHUILIONIAJOYHBIX CETE€M, COBMEIIIEHHOE C BEHTUJISLINEH.

BeHTI/IJISllII/ISl — IIPUTOYHO-BBITAKHASA ¢ MCXaHUYCCKHUM HO6Y)K21€HI/I€M.
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g 8 Ipu-
1 E
Ob6osnauenue HaumenoBanue 5 3 S|  wmeua-
x5 Hue
02.68.000.18-I13 ITosicHuTenpHAs 3aIIMCKa 42 ¢ A4
UYeprexu
02.68.000.18 -50-1 OO0111e JaHHbBIE 1 A3
02.68.000.18 -50-2 PacueTHas cxemMa OCBETUTENLHON CETU 1 Al
Tlan PaCIIOJIOKECHHA CBETOTCXHUYCCKOTI'O
02.68.000.18 —-30-3 000pyI0BaHUs U IPOKJIA/IKA JIEKTpHYe- 1 A3
CKHUX ceTer
IIpuHnunuansHast cxeMa TI'PYIIIIOBOIO
02.68.000.18 ~D0-4 PHIHIL pyn 1 A4
IIMTKA OCBEIICHUSA
Crnenudukaius 2IeKTpooO00PYIOBAHNAL U
02.68.000.18 —D0-5 uKan POOLOPYA 1 A3
MaTepUaIoB
02.68.000.18-113
[IpoekT ocBEeTUTENHHOM YCTAHOBKM CBHHApPHHUKA HA 335 XOIOCTHIX U
CYIMOPOCHBIX CBUHOMATOK, 20 MECT PEMOHTHOIO MOJIOHSAKA U 3 XpsKa
M3wm. | Komuu. | Jluct| Nogok | Iloamucs | MHata
Paspad. Wsanos I1.1. Cranus Jluct JlucroB
PykoBon. ITerpo .U CBuHapHHK C 1
BenoMocTts kOMILIEKTA BI'ATY,
MIPOEKTHOM TOKYMEHTalluu 1326000
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PE®EPAT

KypcoBoii mpoeKT BBINOJHEH B 00beMe:
NOSICHUTEJIbHAs 3aNIMCcKa HA — 42 cTpaHULax, Tadaul — 9, pUCYHKOB — 2;
rpaguyeckasi 4acTb — Ha S JIucTaX, B TOM 4yuciae popmara Al — 1 jucr,

A3 — 3 aucra, A4 — 1 quct; 21 HCTOYHHK.

KntoueBbie ciioBa: CBUHapHUK, CBETOTEXHMYECKAs YCTaHOBKA, CXeMa IUTaHUS,
KOMMYTalIMOHHAS ¥ 3alllUTHAs ammaparypa.

B xypcoBOM mpoeKTe MpOU3BEAEH pacueT OCBETUTEIbHOW YCTAHOBKHM B CBHUHAp-
HUKE Ha 335 XOJOCTBIX U CYNOPOCHBIX CBUHOMATOK, 20 MECT PEMOHTHOTO MOJIOJIHSIKA U
3 Xpsika TOYEYHBIM METOJ0M, METOA0M KO3 (PUIIMEeHTa UCTIOIb30BaHUS CBETOBOIO I0-
TOKa, METOJ0OM yAeIbHOU MomTHOCTH. [Ipon3BeieH BRIOOp MapKu MPOBOJOB U Kabele,
pacyeThl CeYeHUs MPOBOJOB U KaOesael OCBETUTENIbHBIX YCTAaHOBOK, KOMMYTaIIHOHHOM
Y 3alIMTHOW amnmaparyphl.

PaccMoTpeHbl BONPOCHI SKCILTyaTalliy U TEXHUKU O€3011aCHOCTH.
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1. O0mas yactb
1.1 KpaTkasi XapaKTepuCTHKA IOMeIIeHU

B 3amaHuy npu XapaKTEPUCTUKE CTPOUTENIbHBIX KOHCTPYKLUN MOMEIICHUN yKa-
3aHO, YTO UX CTEHBI U MOTOJIOK BBIITOJIHEHBI U3 COOPHBIX KeJIe300€TOHHBIX IUIUT, KOTO-
pble C BHYTPEHHEHl CTOpPOHBI MOMENIEHUS TOKpalleHbl Oelloll  U3BECTKOBOM
(BOJI0OOMYNIbCUOHHOM) Kpackoi. Pe3ynbTaThl KpaTKoOW XapaKTepUCTUKH TOMEIIEHUM
npuBeieHbl B Tabnuie 1.1 (mpunoxenue A)

VYcTaHOBJIEHHOE B MOMEUIEHUSX TEXHOJOTHMYECKoe 00OpyAOBaHHE HE MPECTaB-
Js€T NOTEHIMAIBHOM OMACHOCTU CTaTh NMPUYMHOM IOKapa WK B3pbiBa. [loaTOMY BCe
MIOMEIIEHHUS 3aHUsI HE OTHOCATCS K MOYKAPOOMAaCHbIM WJIHM B3pbIBOOMACHBIM. [I0 BO3-
MOHOCTH TOPAKEHUS JIOJIEU U KMBOTHBIX JJIEKTPUUECKUM TOKOM M3-3a HAJIMYMS B
HUX KeJIe300€TOHHBIX TOKOIMPOBOIAIIMX TOJ0B, MOBBIIIEHHON BJIAXXHOCTH U XUMUYeE-
CKU aKTUBHOMW CpeJlbl OHU OTHOCSATCA K 0c000 onacHbiM (Ne 1...4, 6) u C MOBBIIIEHHOU
omacHocThio (Ne 5, 7...11) [9].

1.2 OnucaHue TEXHOJIOTHYECKUX MMPOLECCOB B 31aHUHU
1 o0ecneYynBaloLero ux 000pyA0BaHus

3/1aHue MPEIHA3HAYEHO IS coepKaHusa 335 XOJOCTBIX M CYNOPOCHBIX CBUHOMA-
TOK, 20 TOJOB PEMOHTHOTO MOJOAHAKA U 3 XPSKOB-POOHHUKOB. Bce TexHomoruueckue
NpoIecChl B 3JaHUK MeXaHU3UpOBaHbl. Pa3naya KOpMOB OCYIIECTBISETCS pa3JaTunKaMu-
cmecutensimu KC-1,5. HaBo3 youpaercst ckpebkoBbiM TpaHcnioptepom TC-1. Mukpokiu-
MaT B MOMELIEHUH 00ECIeUnBaeTCs MPUTOUYHBIMUA U BBITSKHBIMU BEHTWISIIMOHHBIMU YC-
TAaHOBKAMHU C MEXaHMYECKUM MOOYyXJIeHHeM. B XonoaHbli mepuoj rojga NPUTOUYHBIE
BEHTWISIIUOHHBIE YCTAHOBKH MOAAIOT B MOMEILEHUS IS COJIEPKaHUsI KUBOTHBIX IMOJIOT-
PETHII BO3yX € TEIJIOCHA0KEHNUEM OT BHYTPHUILIOIIAI0OYHbBIX CETel (hepMBbI.

Jlucm

02.68.000.18-I13

Hsm. \Konuu | Jluem |Neook. | ITloonuce | Jama




Tabnuna 1.1 — XapakrepucTuka noMenieHui
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Paszmepsnl XapakTepuCcTHUKA CTPOUTEIbHBIX
Homep nomemeHusi mo | MOMeIIEHHUsI KOHCTPYKUMH
Kareropus
IUIaHY U ero (nmHa X CDEIIbI
HaMMeHOBaHUe HIHPUHA X CTEeH MOTOJIKA P
BBICOTA, M)
1 u 2 Ilomemenus st
coaCpIKaHUs
P 36x9%2,7
CYIMOPOCHBIX
CBHHOMATOK
beronnnie beronnnie
IUIMTEI, IUIMTEI, Oco60 ceipoe
3 u 4. Ilomemenue misg MOKpaIleHHbIE MOKpaIIeHHbIE C XUMHUYECKHA
COJIEPKAHUS XOJIOCTBIX oemnoit oenmoit AKTUBHOM
CBHHOMATOK, 125927 BOJIOOMYJIBCHOH | BOJIOAMYJIBCHOH | Cpenoit
XHIX o o o o
PEMOHTHOTO ’ HOM KpacKou HOM KpacKou
MOJIOTHSIKA, XPSKOB-
MPOOHUKOB
OmykaTypeHHbIe
OCTOHHEBIC Bberonnrie
ILJTUTHI, ILJTUTHI,
MTOKpaIIecHHbIS MMOKpaIIecHHbIS
5. Jlaboparopust 3x 3x2,7 p pa cyxoe
BOJIOOMYJIBCHOH | Oenoi
HOM KpPacKou, ¢ BOJIOOMYJTLCHOH
OKHaMH CO HOU KpacKou
ITOpaMU
0) aTypeHHBIS
beronnsle HIyKatyp
OCTOHHEIC
ILJTUTHI, UHTEL
6. Moeunas 3x 3x2,7 ITOKPBITHIE ’ BJIAYKHOE
. MOKpaIIeHHbIE
KepaMHUUYECKOU
. BOJIOOMYITLCUOH
TUTAHKO M o .
HOM KpacKou
7. luBeHTapHas 3x 3x2,7 E E VX0
TOHHBI €
8. DyeKTponmTOBas 3x 3x2,7 cTo © CTOHHBIC yx
ILJTUTHI, ILJTUTHI,
9. IlomemnieHue
6x3x2.7 MOKpaIeHHbIE MOKpaIIeHHbIE
MIPUBOIA o .
PUBOZ ’ oemoi oemoi
TPaHCTIOPTEPOB BIIAKHOE
1% T Oé’ cpo 3500 BOJIOOMYJIBCHOHH | BOJIOOMYJIBCHOHH
. 1aMoyp XOX2, 0if Kpackoii 0if Kpackoii
11. Kopunop 18x 2,8x2,7
Jlucm
02.68.000.18-I13 10
Wsm. \Konuu | Jlucm |Neook. | Iloonucw | Hama
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2 CBETOTEXHUYECKHWHA PACUET

2.1 Bb100Op HCTOYHHMKOB CBeTa

VYuuteiBas 60see BHICOKYIO CBETOBYIO OT/Iauy U CPaBHUTEIIBHO OOJIBIION CPOK CITyXK-
OBl ra30pa3psIHBIX UICTOUYHHUKOB, a Takxke pekoMmenaauun TKIT 45-2.04-153-2009 [10], ans
OTHOCHUTENILHO HE BBICOKHMX ITOMEIIEHUH OCHOBHOI'O TEXHOJIOIHYecKoro npouecca noxa Ne 1,
2, 3 u 4, a Taxke s naboparopun (Ne 5), moeunoit (Ne 6), anexrpoururoBoit (Ne 8), mome-
nieHus npuoja Tpancnoptepos (Ne 9), TamOypoB (Ne 10) u kopuaopa (Ne 11), npunumaem
ra30pa3psiHbIe JIaMITbl HU3KOTo JaBiieHHs. [I0CKOIbKY Takhe MOMEUICHHUs, KaK MHBEHTap-
Has (Ne 7) He mpeaHa3HavYeHbl ISl TOCTOSTHHOTO MPeObIBaHUS JIIOJCH, TO ISl HEro MPUHH-
MaeM JlamIbl HakKaduBaHus. Jlammbl HakaaMBaHUS TPEIBAPUTENBHO MPUHAMAEM U JJIst
OCBEIICHHUS YEThIPEX BXOJIOB B 3[aHUE, YUUTHIBAS, UTO OHU B JAILHEHIIIEM 10 pe3yJibTaTam
CBETOTEXHUYECKUX PACYETOB MOTYT OBITh 3aMEHEHBI HAa CBETOMOIHBIE.

2.2 Bb100p cucTeMbl M BUIOB OCBEIICHUSA

Tak xak ypoBeHb HOPMUPYEMON OCBEIIEHHOCTH FE,;, BO BCEX MOMEIICHUIX HE Mpe-
Bbilaetr 200 5k, To B coorBeTcTBUU ¢ pekoMmeHaanusamu TKIT 45-2.04-153-2009 [10]
MIPUHUMAEM CUCTEMY OOIIET0 OCBEIIEHUS C PABHOMEPHBIM pa3MEIICHUEM CBETUIILHUKOB.
Bun ocBemenus — padodee, a B momenieHusix Ne 1, 2, 3 u 4, rje coaepkaTcs )KUBOTHBIE,
KpOME TOro, IpelycMaTpuBaeM JexxypHoe ocBemieHue [12], BeraenuB npumepro 10 %
CBETWJILHUKOB Pab0Yero OCBEIICHUS U PAaBHOMEPHO PACIOJIOKUB MX HaJ OCHOBHBIMU
npoxoaamMu. Ha CBETWJIBHMKHU JIEKYPHOTO OCBEILICHUSI TI0JIaeM HAaIpPsHKEHUE OT OTIEib-
HOM TpYMIbI JIMHUH, TPETYCMOTPEB UX pabOTy COBMECTHO CO CBETHJILHUKAMH paboyero
OCBEIICHUS U, PU OTKIIFOUCHUH TIOCIIETHUX, B TEMHOE BpeMsl CyTOK. B 1esax s3KOHOMUU
AIIEKTPOIHEPIUH TIPElyCMaTPUBAEM BO3MOXKHOCTh OTKJIFOYEHHSI CBETUJILHUKOB JCKYP-
HOT'O OCBEIICHUS B THEBHOE BPEMsI CYTOK.

2.3 Br100p HOPM O0CBELIEHHOCTH U KO3 (PUIMEHTOB 3amaca

HopMupyemyto ocBeIIeHHOCTh paboueill MOBEPXHOCTH BHIOMPAEM 110 OTPACIEBbIM
HOopMaM [12], yCTaHOBIEHHBIM JIA 34aHUN U COOPYKEHUW XPAHEHUS CEJIbCKOXO3SMCT-
BEHHOU MPOJYKIUHU, KUBOTHOBOTUECKUX U MTULEBOJUECKUX MOMEIIEHUN (ITPUIIOKEHUE
b6). Tak nns momenieHuii, B KOTOpbIX conepxarcs cBuHomatku (Ne 1, 2, 3 u 4) ocse-
eHHOCTh HOpMupyeTcs Ha nony (I, 0,0) u E,,;, = 75 nk.

3Havyenus: kKod(ppuimeHToB 3anaca K3 NpuHUMaeM B COOTBETCTBUU C PEKOMEH Al
MU OTPACIEBBIX HOPM MCKYCCTBEHHOIO OCBELIEHMSI CEINbCKOXO3AUCTBEHHBIX MTPEIITPHUATHI,
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31aHUI U coopykeHuil [12] — nns namn HakanuBaHus — 1,15, a 115 ra30pa3psaaHbIX JIaMIT —

1,3. IIpn 5TOM YMCTKa CBETUIIBHUKOB JI0JKHA ITPOU3BOAMNTHLCS HE pexke 1 pasza B 3 mecsua.

Pe3ynbpTaThl IPUHATHIX pelIeHU cBoaUM B Tabuie 2.1 (mpunoxenue A).

Tabnuua 2.1 — [IpuHsTHIE 3HAU€HUS HOPMUPYEMOW MUHUMAJIBHON OCBEIIEHHOCTH U KO3 PUIIEHTOB

3arraca

Hopmupyemas
OCBEILIEHHOCTh Cucrema
Howmep no nnany u HauMeHOBaHUE Bun
pabouas Ks OCBeIIe
MTOMEIIEHUS OCBEIICHUS
Ein, TK IMOBEPX HUA
HOCTh
1, 2. Ilomemenue 1ist coaepKaHus 75 T 0,0 1.3
CBUHOMATOK PaGouce
3, 4 Tlomernienue i coiepKaHus OOwiee e HO’C
XOJIOCTBIX CBUHOMATOK, PEMOHTHOTO 75 0,0 1,3 P
MOJIOTHSIKA, XPSKOB-TIPOOHIKOB
Kom6u
5. Jlaboparopust 300 os 1,3 HHUPOBAH
HOE )

6. MoeuHnas 150 BaHHA 1,3
7. luBeHTapHas 10 0,0 1,15 PaGouce
8. DyeKTponmTOBas 50 10,0 1,3
9. Ilomemenue nmpuBoAa 50 T 0,0 1.3 Ob6mee
TPAHCIIOPTEPOB
10. TamOyp 50 I'0,0 1,3
11. Kopunop 50 10,0 1,3

B
) HpI/I KOMGI/IHI/IpOBaHHOM OCBCHICHHUHU OCBCHICHHOCTBH, CO3JaBaC€MYyI0 CBCTUJIbHUKaAMH OGIJ.ICFO OCBCLICHU, ITPUHUMACM

paBnoit 200 k.

2.4 Bb10Op THIIOB CBETWIHLHUKOB

[Ipu BBIOOpPE CBETUIHLHUKOB YYUTHIBAEM CHOCOO MOHTaXKa, MPHUHATHIA HUCTOYHHUK
CBETa, KATErOpHIO Cpefibl B IOMelleHnH, cBeTopactpenenenue, KCC, TpedboBanus K orpa-
HUYEHUIO CIIETSIIEro AeUCTBUS, SKOHOMUYECKYIO 11eJ1IeCO00pa3HOCTh U BU KPEIUICHUS!.

CBEeTHUILHUKHA BBI6I/IpaCM C YUCTOM IIPUHATHIX paHCC NCTOYHHUKOB CBCTA — JIKOMUHCC-

HOCHTHBIC JIaMIIbl MJIX JIaMIIbl HaKaJIMBaHUA (CM. IMpUMEpP K § 3. 1) Tak kaKk oHU YCTaHaBJIN-

BarOTCA B OTHOCHUTCIIBHO HC BBICOKHC IIPOU3BOJACTBCHHBLIC ITOMCHICHUS, TO OHU IOOJIKHBI

ObITh IO cBeTOpacnpeaeiaeHuto npsmoro (I1) wim npenmyiectseHHo npsimoro (H) ceeta. B

MHBEHTAPHOM, TJI€ OCBELIAETCS TOPU30HTAJIbHAS U BEPTUKAIbHAS IOBEPXHOCTH, CBETUIIbHU-
KU MOTyT ObITh paccessiHHoro (P) cBeta. J{nst mpoekTHpyeMbIX TOMEIICHUH Hanbolee mpH-

emuiemoit siBnsiercst kocunycHast ([]) KCC, B unBenTapHoit — paBHoMepHast (M).

I[JISI IMPOCKTHPYCMBbIX HOMeH_ICHI/Iﬁ HCT OI‘paHI/I‘IeHI/Iﬁ Ha CJICIIAIICC HCﬁCTBHe CBC-

TUJIIBHUKOB, ITIO3TOMY JTOT IMOKA3aTCJIb IIPH BBI60pC HC YUYUTBIBACM.

[Ipennonaraemslii cioco6 noaseca Ha Tpocy (momemeHus Ne 1...4), Ha moronke
(Ne 5), Ha cTeHe (BXO/bI B 3/]JaHKE) U HA KPIOK B OCTAIBHBIX MoMeteHus x (Ne 6...11).
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ITo xareropuu cpenpl B momenieHur Ne 1 (0co60 chIpoe ¢ XUMHUYECKH aKTUBHOMU
cpenoif) U mo Tabsuie 2.3 onpenenseM MUHUMAIBHO JOMYCTUMYIO CTENEHb 3allUTh
cBeTwibHUKA (5'4 u Ooiee). J{iig ATOro moMenieHus: ¢ y4eTOM BBIIIEYKa3aHHOTO TMPHU-
Humaem cBeTwibHUK JICII18-36 (ctenens 3amuthl — 5'4, KCC tuna [, KIT = 88 %,
rabaputHbie pa3mepbl 1330x65x165 (npunoxenue b9).

AHAJIOTUYHO BBIOMpPAEM CBETWJIBHUKH JUIS JPYTrUX IOMeIleHue. Pe3ynbratsl

MPUHATHIX PEIICHUN MTPEeACTaBICHbI B Tabnuie 2.2 (mpuiioxeHue A).
2.5 Pacuer pa3menieHus1 CBeTHJIbHUKOB OCBETUTEJIbHOH YCTAHOBKH

Ilomewenue ons cooeparcanus ceunomamorx (Ne 1).

CBETWIbHUKY B TIOMEILIEHUH PaclojlaraéM paBHOMEPHO B JIMHUIO (CMOTPETh pH-
CYHOK 2.1, 1).

Omnpenensiem pasmep cBetuwibHuka JICII18-36... mo Beicote /e = 0,165 M (cwm.
npuioxenue b9). CBeTUIbHUK MOABEUINBAEM Ha TPOCE, MPOJIOKEHHOM Ha BhicoTe Hp =
2,6M. PacueTHast BbICOTa yCTAaHOBKU CBETHJIbHUKA (2.2)

Hp=2,6-0,165-0,0~=2,4 m.

OmnpenenseM CBETOTCXHUYECKH HAWBBITOJHEHINIEE OTHOCHTEIBHOE PACCTOSTHHUEC
(tabmuna 2.4.) qis KCC tunma I (cBetunbauk JICIT18-36) Ac = 1,2...1,6. Torma pac-
CTOSTHHE MEXK]TY PsJIaMH CBETHIIBHUKOB L oripenenuM Kak (2.1)

Ly=1,4-24~34M

PaccTosinne oT CTEHBI a0 OJIMIKaMIIero pAaAda CBCTUIIBHUKOB ZB i a0 0Jm-

’KalIero CBeTUJIbLHUKA B pany ZA OpeaABAPUTCIIBHO IPUHUMACM PABHBIM
ZB = ZA: 0,5 LA,B= 0,5 3,4 = 1,7 M.

Yucno pPAaI0B CBCTHIIBHUKOB B ITIOMCIICHUN N2

B-21 7.
v s _9-2:17

) +1=2,65.
L

A,B ]

IIpuHrMaem 2 psiia CBETUIIBHUKOB.
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Tabnuua 2.2 — Pe3ynpTaThl NPUHATHIX PEIICHUN MO0 BBIOOPY CBETHIILHUKOB

92

CBeTHIIBHUK
Howmep no mnany n MusimasHo Ipemro
HAaNMEHOBaHUE Kateropisi | zonycrimas Cremenp | 1arac
HOMEIICHS cpenbl CTEIEHD Tun KCC B— MBI
3aIIHUTHI croco6
MOHTaXa
1, 2. Ilomemntenne s
COJICpKAHUS JICTI18-36 I 5'4 7
CBUHOMATOK Oco60
3, 4. Ilomerienue st CBIpOE C
COJICP’KAHUS XOJIOCTBIX | XMMHUYECKH
CBHHOMATOK, aKTI/IBH(jl/I 54 JICII18.36 1 54 -
PEMOHTHOTO cpenoi
MOJIOTHSIKA, XPSIKOB-
MPOOHUKOB
5. Jlaboparopust cyxoe 1P20 JII1I006-2x36 | -2 1P20 6
6. Moeunas BJIYKHOE P23 JICTI18-36 I 5'4 2
7. NuBeHTapHas cyxoe 1P20 HCTI109-100 M IP50 2
8. DieKkTpouTOBas cyxoe 1P20 JICTI09-36 a-1 1P20 2
9. Ilomemenue
MpUBOJIA BJIYKHOE P23 JICTI18-36 I 5'4 2
TPAHCTIOPTEPOB
10. TamOyp BJIYKHOE P23 JICTI18-36 I 5'4 2
11. Kopunop BJIYKHOE P23 JICTI18-36 I 5'4 2

* O0o03HaueHne croco0a MOHTaXa: 2 — Ha KPIOK; 6 — Ha MOTOJIKE; 7 — Ha TpOCe

OnpenensieM AEHCTBUTENBHOE PACCTOSTHUE MEXAY pAtamMu L
_B-2I 9-2-17
N, -1

B

2-1

:4,5 M.

" paCCTOAHUC OT CTCHBI OO OJIMIKaMIIIEro paaa CBETUJIBbHHUKOB ZB

lp=4,5/2=225wm.

KonuuecTBO CBETHIILHUKOB B pany N1 1 B IIOMCIICHUU Nz, a TAKKC PaCCTOAHUA

MCKAY CBCTUIIbHUKAMH LA n paCCTOAHUC OT CTCHBI OO OJIM KaMIIETO CBETHJILHHUKA B

pany ZA onpcacirsieM 1OCJIC PE3YJIbTATOB CBCTOTCXHHUYCCKOI'O pacCydcTa. HOJIy‘{eHHBIe

pe3yJbTaThl CBOAUM B Tabnuily 2.3 (mpusioxeHue A).

B nabopamopuu (nomenienue Ne 5) CBETUIIBHUKH pa3MeIiaeM paBHOMEPHO B JIMHUIO.

Omnpenensiem pazmep ceetuiabHuka JITIO06 2x36... o BeicoTe /e = 0,09 M (mipu-

JIOZKCHHUC B9) CBeTHUIILHUK IIoABCIINMBACM Ha ITOTOJIKC. Pacuernas BbIcOTa YCTAaHOBKH

CBeTWIbHUKA (2.2)
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Hp=2,7-0,09-0,8 = 1,8 m.

OmnpenenseM CBETOTCXHUYECKH HAWBBITOJHEHINIEE OTHOCHTEIBHOE PACCTOSTHHUEC
(tabmuna 2.4) nns KCC tuna /I (ceetmnbHuk JITIO06 2x36) Ac = 1,2...1,6. Torna, pac-
CTOSIHHE MEXK]TY PsJIaMH CBETHIIBHUKOB L oripenenuM Kak (2.1)

Lp=1,4-18=25m.

Paccrosinne oT CTEHBI a0 OJIM KaMIIEero pAda CBCTUIIBHUKOB ZB niIn 10 0Jm-

’KalIero CBETUJILHUKA B pany ZA OpeaABAPUTCIIBHO IPUHUMACM PABHBIM
ZB = ZA: 0,5 LA,B= 0,5 : 2,5 = 1,25 M.
Yucno pPAOI0B CBCTHIIBHUKOB B ITIOMCIICHUN Nz

B-2I ).
wp 372125
L, 2,5

) 1=1,2.

[TpuHUMaeM 1 psiJT CBETUIILHUKOB.

OmnpenensieM TeHCTBUTEILHOE PACCTOSHHUE OT CTCHBI 10 OJIMIKAWIIEro psja cBe-
TWIBHUKOB /p

lp =3/2=15m.

Koyn4yecTBO CBETHIILHUKOB B psAAy Ni U B IIOMEIIEHUHU Ny, a TaKKE paCCTOSHUS
MEXIYy CBETHWJIbHUKAaMU L, U pacCTOSIHUE OT CTEHBI JO OJMKaWlllero CBETUJIbHUKA B
psany /4 ompenensieM mocie pe3yJdbTaTOB CBETOTEXHUUYECKOTO pacueTa. [lomydyeHHbIe
pe3yJbTaThl CBOAUM B Tabnuily2.3 (mpusioxeHue A).

B unsenmapnoii (nomemenne Ne 7) CBEeTHJIBHUKHA pa3MellaeM PaBHOMEPHO IO
yTilaM IpsIMOYTOJIbHUKA.

Onpenensiem pasmep cBetwibHuka HCII09-100 mo BbicOTE M NMpUHUMAEM paB-
HbIM npuMepHO 0,2 M. CBETUIIBHUK MOABEIINBAEM K TIOTOJKY Ha KPIOK pa3MepoM MpH-
mepHo 0,05 m.

Torpa pacueTHast BbICOTa YCTAaHOBKU CBETUJIBHUKA OIpeAeUTCs Kak (2.2)

Hp=2,7—(0,2+0,05) — 0,0 = 2,45 m.

OmnpenensieM CBETOTEXHUYECKHA HAUBBITOTHEHIIIEE OTHOCUTEIBHOE paccTosiHuE (Tal-
mura 2.4) st KCC tuna M (cetrnmeauk HCIT09-100 A = 1,8...2,6). Torna paccrosinue
MEXITy PSIaMH CBETHIIBHUKOB Lz M MEXKTy CBETHIIBHUKAMHU B psiy L4 paBHO (2.1)

LA,B = 1,8 : 2,45 ~ 4,4 M.

PaccTosinne oT CTEHBI a0 OJIMIKaMIIEero pAda CBCTUIIBHUKOB ZB i a0 0Jm-
’KalIero CBeTUJIbLHUKA B pany ZA OpeaABaApPUTCIIBHO IPUHUMACM PABHBIM

ZA,B= 0,5 LA73= 0,5 : 4,4 = 2,2 M.
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Yucno pPAOI0B CBCTHIIBHUKOB B ITIOMCIICHUN N2

B-2I _9.
_ iy _3-2:22

+1=0,68.
L

2
A,B s

[IpuHrmaem | psi CBETUIIBHUKOB.
Torna neiicTBUTENBHOE PACCTOSTHUE OT CTEHBI /10 OJMKANIIIETro psijia CBETUIILHUKOB /5

lp =3/2=15m.
Uucno CBETUIILHUKOB B Py Ny

A-21 ).
v ap 37222

1 +1=0,68
L 4,4

4,B

HpI/IHI/IMaeM 1 CBEeTHJILHUK B paAay U pasMeniacM B ICHTPC ITOMCIICHU .
Torna JICﬁCTBPIT@JIBHO@ PaCCTOAHUC OT CTCHBI 10 OIM>KaMIIero CBETHILHUKA B pany [ A

ly=4/2=3/2=1,5Mm.
OOmiee 4MCI0 CBETHIBHUKOB B TOMeNIeHnU Ny
Ny =N;-N,=1-1=1 cBeTUNBHUK.

[TonyuenHsle pe3yabTaThl CBOAUM B Ta0nuiy 2.3 (MpuioxeHue A).

AHajoruuHo MMpOU3BOAUM paACUYCT JIsI OCTAJIbBHBIX HOMeH_IeHI/Iﬁ N PC3YyJIbTAThI

CBOJUM B Ta0uiy 2.3.

Tabnuua 2.3 — [NapameTpsl pa3MelieHus: CBETHIIBHUKOB B TPOEKTUPYEMBIX OCBETUTENBHBIX YCTaHOBKaX

HOMEILIEHNI

No o IJIaHY 1 HAUMEHOBAHHE KOHI/ILIeCTBO, IIIT. PaCCTOfIHI/IH, M

Hy

IOMEIEHUA N> N Ly Lp 1y Ip

1. ITomemienue misg
coZep>KaHUsl CBUHOMATOK

2.4 2 g - 4,5 - 2,25

2. IlomMerienue st
coZiep>KaHUsI CBUHOMATOK

2.4 2 g - 4,5 - 2,25

3. Ilomermenue mys
COJIEPKAHUS XOJIOCTBIX
CBUHOMAaTOK, PEMOHTHOTO 2.4 2 g - 4,5 - 2,25
MOJIOTHSIKA, XPSKOB-
IPOOHUKOB

4. Ilomenienue s
COJIEPKAHUS XOJIOCTBIX
CBUHOMAaTOK, PEMOHTHOTO 2.4 2 g - 4,5 - 2,25
MOJIOTHSIKA, XPSKOB-
POOHUKOB

5. Jlaboparopust 18 1 *) _ _ _ 15

6. Moeunas 1,9 1 M) _ _ _ 1,5
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Oxkonuanue TadIunel 2.3

Ne 1o maHy 1 HaMMEHOBaHUE H Kommuecrtso, mr. Paccrostans, m

MTOMEIICHUS P N, N, L, Lg 1y I3

7. lnBeHTapHas 2,45 1 1 — — 1,5 1,5

8. DIeKTpoIuTOBAs 1,0 1 %) - - 1,5

9. Ilomermenue npuBoja 2.4 1 %) B i 1.5

TPAHCIIOPTEPOB

10. TamOyp 2.4 1 *) *) — *) 1,5

11. Kopunop 2,4 1 *) *) - *) 1,4

*
) KonmuecTBO CBETHIILHHKOB B pAny U paCcCTOAHHA OMPCACIICHBI IO PE3YyJIbTaTaM CBCTOTCXHUYCCKHUX

pacyeroB.

2.6 Pacuer MOIIIHOCTH HCTOYHUKOB U ONpeAeieHHe KOJINYecTBa

CBeTWIbHMKOB, YCTAHABJINBACMbIX B OCBEIA¢MbIX IOMEIIECHHUSX
2.6.1 TouyeuHsblii MeTOA pacuyera
Pacuem oceemumenvnoil ycmanoeKku memooom npocmpancmeeHHbIX U301I0KC

TIlomewenue ons uneenmapnoti (Ne 7). Hopmupyemasi ocBenieHHOCTb E,,;, = 10 JIK,
paboyasi MOBEPXHOCTh — TOpU3oHTaIbHas Ha ypoBHEe 0,0 M (o), koaduumeHT 3amnaca
K; = 1,15 (tabnuma 2.2). CeetmnbHuku HCI109-100 ¢ KCC tuna M u KIIJ n_= 75 %

pa3MellleH B LIEHTPE NOMEIIECHHs Ha BbICOTE 2,45 M C pacCTOSHUAMM OT CTEHBI O CBE-
TUIBHUKA /4,5 = 1,5 M (Tabsnua 2.3 (mpuiioskenue A)).

HanocuM CBETHJIBHUK Ha IUIaH MOMEIICHHUS U HaMe4aeM KOHTPOJIbHYIO TOYKY, B
KOTOpPOIl HOPMHUPYETCS MHHHUMaJbHAasi OCBEHIEHHOCTh (pucyHOK 2.1 (mpuiiokeHue A).
PaccrosiHrie 0T KOHTPOJIBHOM TOYKH A 10 LEHTpa MPOEKIMU CBETHJIbHUKA Ha pabouyio
MOBEPXHOCTH d paBHO 1,7 M.

[Tonb3ysick rpadguKoM mpocTpaHCTBEHHBIX M30moKe (mpusoxkenue b11, KCC — M)
omnperessieM YCIOBHYIO OCBEIICHHOCTh B KOHTPOJBHOM TOouke Y.e = 17 k. Pe3ynbraTs

pacyeToB MpeCTaBIsieM B BHJI€ TaOIHIIbI 2.4 (ipuitoxkeHue A).
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Pucynok 2.1 — K pacdery OCBETUTEIBHON YCTAHOBKH METOJIOM

IMPOCTPAaHCTBCHHBIX U30JIFOKC JJId IMOMCIICHHA 7

Tabmuma 2.4 — Pe3ynpTaThl pacuera yCIOBHON OCBEIICHHOCTH B KOHTPOJIBHBIX TOYKAaX

. PacCTOSIHIE OT VcnoBHAS OCBEMIEHHOCTD, JIK
Kontponsnas | Homep i-ro o
KOHTPOJIBHOU TOYKH JI0 .
TOYKa CBETHJIbHUKA | . OT i-TO OT BCEX
i-r0 CBETWJIBHUKA d;, M
CBETHJILHUKA €;, | CBETUJILHUKOB
A 1 1,27 17 17

96

OHpe)IeJIHCM PacdCTHOC 3HAYCHUEC CBCTOBOT'O ITIOTOKA MCTOYHHUKA IJIsI CBCTUJIbHU-
xa HCI109-100 mpu p = 1,1 (2.10)

®p = (1000 -10-1,15) /(0,75 - 1,1 - 17) = 819,9 nm.

Bri6upaem moiHOCTh amnbl HakanuBaHus tuna b (mpunoxenue b10), ucxons

u3 TpedboBanus (2.11):

0,9-819,9<®,<1,2-819,9

738 < ®, <984.

[Tpuanmaem namny b225-235-75 co cBeToBbIM IOTOKOM @, = 945 nm. [IpoBepsiem

BO3MOKHOCTh YCTAHOBKH JIaMIThl B CBETUJIBHUK C Y4eTOM TpeboBanuil: P, < P, 75 < 100.

Jlamna nmoaxoauT il YCTAHOBKU B IIaHHBIﬁ CBCTHUJIbHHK.

JlanHyto namny MOXHO 3aMEeHHUTh Ha 3HeprocoOeperatouryto KJIJI-1 co cBeToBbIM

MOTOKOM @, = 990 M.

02.68.000.18-I13
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KoHeuHbIe pe3ysIbTaThl pacyeTa BHOCHM B CBETOTEXHHYECKYIO BEIOMOCThH B Ta0-
nuity 2.5 (mpuioxxenue A).

Pacuem oceemumenvnoil YCmaHo6Ku MemoOOM JTUHECIHBIX U30JIIOKC

TIlomewenue onsn cooepacanus ceunomamox (Ne 1). HopmMupyemasi oCBEIIIEHHOCTh
E.in = 75 1K, pabouas MOBEPXHOCTb — TOpU30OHTaNbHas Ha ypoBHe 0,0 M (o), Kod(h-
¢dbunment 3amnaca K; = 1,3 (tabnuma 2.1 (mpunoxenue A)).

Csetunbauku JICIT18-36... ¢ KCC tuna /] (tabnuua 2.2 (npuioxenue A)) pas-
HOMEPHO pa3MelIeHbl B IBYX psAJax Ha BbICOTE 2,4 M C pACCTOSTHUSIMU: MEXKIY psaaMu
Lg=4,5 M; oT cTeHsl 10 Onmkaiiiiero psaaa lg = 2,25 m (tabnuma 1.1 (mpunoxxenue A)).
Paccrosinue ot cTeHsl A0 OJIMKANUIIEro CBETUIILHUKA B PsIy, YUUTHIBAsi, YTO OCBEUICH-
HOCTh paboyeil MOBEPXHOCTU B KOHIIE psifia CYIIECTBEHHO YMEHbIIAETCS, MpeIBapu-
TEJIBHO MPUMEM paBHbIM /4 = 1,0 M.

Pa3memniaeM psiibl CBETHJIBHUKOB Ha IUIAHE MOMEIIEHHUS] B COOTBETCTBUHU C HUC-
XOJITHBIMU TaHHBIMH U pe3yibTaTaMu pacueToB (Tabmuna 2.3 (mpuioxeHue A)), HaMme-
4aeM KOHTPOJBHYIO TOUYKY A (pucyHok 2.2 (mpwioxkenue A)). OmnpenenseM IIUHBI
PAacYETHBIX NOXYPANOB L;; U pacCTosiHUE P; OT KOHTPOJIBHOM TOYKHU 10 MX INPOCKIUH
Ha pabouyIO MOBEPXHOCTD:

L]]=L2]=Hp= 2,4 M,
L12=L22= 36 -2 1,0—2,4=31,6 M,
P] =P2 =LB/2= 4,5/2 =2,25 M.

Omnpenensem pasmepsl P;'u L'; 1 HAX0A¥M 3HaYEHHE YCIOBHOW OCBEIEHHOCTH €;)
npy KoopAauHatax P’ m L' TyTeM HWHTEpIOIUPOBAHUSA MEXKAY OIMKaHIIMMH
JUHEHHBIMHU M30JIIOKCaMU 0 rpaduKy JUHEHHbIX u3omokce (mpunoxenue b12, KCC —
J1-2). Haxogum cymMMapHyl0 yCIOBHYIO OCBELIEHHOCTh B KOHTPOJIbHOM TOYKE OT BCEX
pPacCUETHBIX MOJYPAJIOB D €.

L’]] =L,2] =L]]/Hp=2,4/2,4 = 1,0,
P,] :P,g :P]/Hp:2,25/2,4=0,9

e = é€ry = 33 JIK,
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H,
L 11 L 12 '\T
% y = /,
L, L,
A

Pucynok 2.2 — K pacuery oCBETUTEIbHON YCTAaHOBKH B moMmenieHnu No 1

METOJIOM JIMHEHHBIX HU30JIOKC

L'yy=L'»=1L;;/ Hy=31,6/2,4=13,2.
Tak kak moay4usiv 3HadeHue Oouibiiie 4, TO IPUHUMAEM PaBHBIM 4;
e = ey = 80 K,
Yes=33+33+80+ 80 =226 sk.

PacueTHoe 3HaUeHME JIMHEWHOMN TUIOTHOCTH CBETOBOTO MOTOKA (2.15)
, 1000-75-1,3-2,4
D =
P L,1-226

=941,3 am/M.

[Tpunumaem namny tuna JIb u, yuuteiBass MOIIHOCTH cBeTWIbHUKA — JIB-36 ¢
HOMHUHAJIbHBIM CBETOBBIM MOTOKOM, @7 = 3050 M (mpuoxkenue b10).

KonunuectBo cBeTunbHUKOB (2.16) B cBeTsALLIEMCS Py IITUHOM
L,=A4-2-1,=36 - 2-1,0 = 34,0 m paBHO

v 941,334

| = =10,5 .
1-3050

HpI/IHI/IMaeM N1 =11 mr. OHpeI[eJIHCM KOJINYECCTBO CBCTUJIIBHHUKOB B ITIOMCHICHHUU
N,=N,-N,=2-11=22 mr.

[Ipu nnune cBetunbHuKa /. = 1,33 M JEHCTBUTENBHOE PACCTOSIHUE MEXKIY
CBEeTWJIbHUKaMH [p paBHO (2.17)

36-2-1,0-1,33-11
] =
P 11-1

~1,94 M.
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[Tpunumaem /p = 1,9 m. Torna paccrosiHue Mexay UEHTPAMH CBETHJIBHUKOB MPU
UX pPaBHOMEPHOM pa3MelleHuu B psany L, pasHo 1,9 + 1,33 = 3,23 M npu pacCTOSHUM OT
CTEHBI J10 LIEHTpa MEePBOT0 CBETWIbHUKA B psay [y, = 1,85 M U pacCTOSIHUM OT CTEHBI J0
Havana psiaa 1,85 -1,33/2 = 1,18.

IlonydeHHbIE pe3ynbTaThl 3aHOCHM B CBOJHYK) CBETOTEXHHMUYECKYIO BEIOMOCTH
(Tabnuma 2.5 (mpunoxenue A)).

2.6.2 PacyeTt oCBeTHTEJIbHOI YCTAHOBKH METOAOM KO3 PuuueHrTa
HCII0JIb30BAHUSA CBETOBOI0 MOTOKA

[Tomemienue Ne 5 (;1aGoparopusi). Meton nmpuMeHUM, Tak Kak pabodasi MOBEpX-
HOCTh TOPU30HTANIFHAS U B TIOMEIIEHUH OTCYTCTBYIOT KPYITHBIE 3aTCHSIOIINE TPEIMETHI.

HopMupyemasi oCBEIIEHHOCTh OT CHUCTEMBI 001Iero oceeuieHus E,;, = 200 Ik,
pabouasi TOBEPXHOCTh — FrOpu30HTaIbHAsA Ha ypoBHE 0,8 M (cToi), KoadpuimeHT 3amnaca
K;=1,3 (tabnuua 2.1).

Ceermiibauku JIIIO06-2x36... ¢ KCC tuna JI-2 (tabnuma 2.2) pacroyiokeHbl B
OJIVH PsIJ B IICHTpE MoMeIIeHus Ha Beicote 2,4 M (Hp = 1,8 M) ¢ pacCTOSHUSIMUA OT CTEHBI
710 psiia CBeTWIIBHUKOB /g = 1,5 M (Tabmuna [1.A.2.3.). Ux KIII: o6mmit — 70 %, B TOM
qrciie B HIbKHIOIO Tionycdepy — 70 %, a B BepxHioto nonycdepy — 0 % (npunoxxkenue b9).

OmnpenensieM B 3aBUCUMOCTH OT MaTepuasa U OKpacku MoBepXHOCTel koddduim-

€HTBI OTpakeHus noToika p,=50 %, cren p.=30 % u padboueii noBepxHoctu p, = 10 %

(Tabnuia 2.5).
Brruncnsem unHaexkc nomemienus no gpopmyse (2.21)

i=3-3/[1,8(3+3)]=0,55.

s ceetunbauka JIIIO06-2x36... ¢ KCC tumna JI-2, nuaaekca nomemenus i = 0,55 u
k02 uienToB oTpaxkeHus nosepxuocreit p, = 50 %, p,= 30 %, p,= 10 % onpenensem
TabNIMYHOE 3HaUYeHUE KO3 UIIMEHT UCTIOIB30BaHMs CBETOBOTO MoToka 77 = 33 % (mpu-
noxenue b13).

PacuetHoe 3HaueHne K03(puIeHTa UCIOIL30BaHMSI CBETOBOTO MOTOKA (2.22) paBHO
n=0,33-0,7+0,16-0=0,23.

C yuyeToMm MpUHATOrO paHee UCTOYHUKA cBeTa (JroMuHecueHnTHas jgamna JIb36 c
HOMUHaJIbHBIM CBETOBBIM NTOTOKOM 3050 M (mpunoxkenue b10)), onpenensiem konuye-

CTBO CBCTHJIBbHHUKOB B ITOMCIICHUN

N5 =(200-1,3-9-1,1)/(2-3050 - 0,23) = 1,61 1.
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[IpuHMaeM oO1iee KOJIMYECTBO CBETUIBHUKOB B MOMEIICHUH Ny = 2 U KOJIHYe-
CTBO CBETHJIbHUKOB B psigy Ny =2 /2 =2 mir.

Pa3zmerniaem cBeTWIbHUKH B pany. [lpu mmne cBetwnbHuKa /. = 1,25 M (mpusioxe-
nue b9) u nnne nomenienust A = 3 M CBETWIbHUKH YCTaHABIMBAeM 0€3 pa3pbIBOM ILIOT-
HO Apyr K apyry /p = 0,0 m. Torna paccrosiHue Mexay ux nentpamu L, paBHo 1,25 m, a
paccTOsTHUSL OT CTEHBI JI0 IIEHTpa MEPBOro CBETWIbHUKA B psny [y = 0,25 + + 1,25/ 2 =
0,88 M mpu paccTosIHUU OT CTEHBI A0 Havana psana [, = 0,25 m.

IlonydeHHbIE pe3ynbTaThl 3aHOCHM B CBOJHYK) CBETOTEXHHMUYECKYIO BEIOMOCTH

(Tabnuma 2.5 (mpunoxenue A)).
2.6.3 PacueTt ocBeTHTEJIbHOI YCTAHOBKH METOAOM Y/AeJIbHON MOIIHOCTH

Ilomewenue npusooa mpancnopmepog (Ne 9). Hopmupyemasi OCBEIIEHHOCTb
E.in = 50 5k, pabouas MoBEpXHOCTh — TOpU30OHTaNbHas Ha ypoBHe 0,0 M (o), Ko3(h-
¢unment 3amaca K; = 1,3 (tabnuia 2.1 (npunoxenue A)).

Csetunbauku JICIT18-36... ¢ KCC tuna /] (tabnuua 2.2 (npuioxenue A)) pas-
HOMEpHO pa3MEIICHBl B OJHOM DAy Ha BBICOTE 2,4 M C PacCTOSHHEM OT CTEHBI IO
ommkanero psiaa [z = 1,5 M (tabnuna 2.3 (npusoxxeHue A)).

MeTon mpuMeHHUM TSI TPUOIMKEHHOTO CBETOTEXHHUYECKOTO pacuera, TaK Kak
paboyvasi TOBEPXHOCTh TOPU3OHTAIbHAS U B TIOMEUICHUH OTCYTCTBYIOT KPYITHBIC 3aTe-
HSIOIINE TPEAMETEHI.

OmnpenensieM B 3aBUCUMOCTH OT MaTepHalla U OKpacku MOBEpXHOCTEH ko3(pdu-
LIUEHTBl OTpaxkeHus noronka p,=30 %, cren p.=10 % u paboueil MOBEPXHOCTHU
pp, = 10 % (Tabmuna 2.5).

C y4eToM NMpUHATOrO paHee UCTOYHUKA CBeTa (JtoMuHeclieHTHas Jammna JIB36 co

cBeTOBbIM MOTOKOM 3050 M) ompezensieM TaOIUYHOE 3HAYCHHE YJIeTbHOW MOUTHOCTH
2
(mpunoxenue b16) nis momemenust wiomaaso 18 m™ u KCC JI-2

Py =355, Br/™m’.

[IpuBOMM B COOTBETCTBHE TaOJUYHOE 3HAYEHHUE YJIETBHOW MOIIHOCTH MAaCTIOPT-
HBIM JAHHBIM TaOJIUIIEI:

— npu KIIJ ceetunsuuka JICIT18-36... paBuom 70 % (mpunoxxenue b13) Tab-
JUYHOE 3HAYCHUE YJeTbHON MOITHOCTH yBennuuBaem Ha 100/ 70 = 1,43;

— Tak Kak namia JIb36 mMeeT MEHBIIMHM CBETOBOM IOTOK, TO TaOJMYHOE 3HAUE-
HUE yJIeTbHOM MolHOCTH yBenunuuBaeM Ha 3200 / 3050 = 1,05.

CrnenoBaTeabHO,
P'y=155"143-1,05=2826 Br/™m".
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Brruncrsiem 3HaueHust ONpaBOYHBIX KOA( PUITMEHTOB:
—nupu K3 = 1,3 nonpaBounslii ko3 dunuent K; pasen

K pean
L1386

K =
D e

rae K/ =1,3 (tabnuua 2.1 ( mpuiioxenue A ));
K =1,5;

— TaK Kak KO3 QUUMEHTHl OTpakeHHs MOTOJIKA, CTEH U paboyeil MOBEpXHOCTH
HIDKE MAaCTIOPTHBIX TaHHBIX Ta0omuiel, K, = 1,1.

BerancisgeM 3HaueHHE YAEIbHON MOLTHOCTH Py, TI0 popmyie (2.26)

Dy = 8,26 -0,86 - 1,1 -50/100 = 3,9 Br/M’,
CyMMapHO€ YUCII0 CBETUJIBHUKOB B MoMelieHuu (2.29)
Ny=3,9:18)/(36 - 1)=1,95 .
Yucno Ny OKpyTISIOT B CTOPOHY yBenuueHus. [[puarumaeM 2 CBETHIIBHUKA.
Yuciio CBETUIILHUKOB B PSAY
N;=Ns/N,=2/1=2 cBeTUIbHHUKA.

OmnpenensieM pacCTOSTHUE MEXITY CBETUIBHUKAMHU B PAJTY.

Paccrosinue ot cTeHbl 10 OnmKaiiiero CBeTUIbHUKA B PSIAY, YUYUTHIBasA, 4TO OC-
BEILIEHHOCTh paboyeil MOBEPXHOCTU B KOHILE psAJla CYIIECTBEHHO YMEHbBINAETCS, MPei-
BapUTENIBHO MpUMEM paBHBIM /4 = 1,0 M.

[Ipu nnune cBetunbHuKA [, = 1,33 M IEMCTBUTENIBHOE PACCTOSIHUE MEXIY CBE-
TUIbHUKaMHU [p paBHO (2.17)

6-2-1,0-1,33-2
] =
P 2-1

[Tpunumaem /p = 1,35 M. Torga paccTostHiEe MEXAY HEHTPAMHU CBETUIILHUKOB MPU

~1,34 M.

UX pPaBHOMEPHOM pa3MelleHuu B psany Ly pasHo 1,35 + 1,33 = 2,7 M npu pacCTOSHUU OT
CTEHBI J0 LEHTpa MEepPBOro CBETUJIbHUKA B pAny [y = 1,7 M U pacCTOSHUM OT CTEHBI 0
Havana psiaa 1,7 —-1,33 /2~ 1,0 m.

IlonydeHHbIE pe3yNbTaThl 3aHOCHM B CBOJHYK) CBETOTEXHHUYECKYIO BEIOMOCTH
(Tabnuna 2.5 ( npunoxeHue A )).

[Ipy CBETOTEXHMYECKOM paCyeTe OCBETUTENHHOM YCTAHOBKM Ba)XHO, 4TOOBI OHa
cootBeTcTBOBaIa TpeboBaHusaM TKII 45-2.04-153-2009 HEe TOJIBKO MUHUMAJBLHBIM 3Ha-
YEHUSIM OCBEILIEHHOCTH pabovyuX MOBEPXHOCTEH, HO U IO JAPYTUM Mapamerpam, B 4acT-
HOCTHM,  pErjaMeHTHPYEeMbIM  KAueCTBEHHBIM  [OKa3aTessiM:  Juckomdopra U
OCJICTJIEHHOCTH, K03(ppHUIIUeHTa MyJIbCAIIUN U UJIHHAPUIECKOM ocBeeHHOCTH [10, 14]
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3 PACUET DJIEKTPUYECKOM CETH OCBETUTEJBHOM YCTAHOBKH

3.1 Bb100op HANPSIZKEHUS U CXeMbI MUTAHUS JJIEKTPUYECKOM CeTH

HanpsixkeHne nuTaHus 31eKTPUUECKON CETH OCBETUTEIBHON YCTAaHOBKH MPUHUMAEM
C Y4ETOM OMACHOCTHU MOPAKEHUsSI JIIOJEH M KUBOTHBIX AJIEKTPUUYECKUM TOKOM B pac-
CMaTPHUBAEMBIX TOMEIICHUSIX U BHICOTHI MTOJABECA CBETUIILHUKOB HaJl MTOJIOM.

JJist EeKTpUYECKON CeTH MPOEKTUPYEMOTo CBUHAPHHUKA NMPUHUMAEM ISl TIOAKITIO-
YEHUS! CBETHUJIbHUKOB OOIIETO OCBEIICHHUSI U PO3ETOK CUCTEMY TpeX(a3HOro Toka ¢ riyxo-
3a3eMJICHHON HelTpanbio B ucnonHeHun TN-C-S Hanpsoxenuem 400/230 B. TlogoOunas
CUCTeMa U HampsbKEeHUE MOJTHOCThI0 oTBedaroT TpeboBaHusiM TKII [7] k opranuzanuu
AIEKTPUYECKOMN CETH NPU MPHUHATHIX 3HAYEHUSX BHICOTHI YCTAHOBKU CBETHIIBHUKOB.

Bce cBeTUNIBHUKHA OCBETUTENIbHON YCTAaHOBKH, BKJIIOYasi CBETUJIBHHUKH MECTHOIO
OCBEILICHHUS B JJa0OPAaTOPUU U PO3ETKU B JJAOOPATOPUU U BJIEKTPOIIMTOBOM, MOJKIIOYAEM
Ha HanpsbkeHue 230 B.

[IpunsiTas cucremMa MOAKIIOUEHHS! SIEKTPONPUEMHHUKOB MPEANOaracT YeThpex- 1
TPEXTPOBOJHUKOBYIO AIEKTPUUECKYIO CETh, B KOTOPOM TPU WIJIM OJIMH MPOBOJHUK NpEaHA-
3HA4YeHBI JUI MOABOMa (ha3HOro (Tpex- WiK OJHO(PA3HOT0) HAMPSIKEHUS U OJUH WIH JBa
MPOBOJIHUKA, paOOTAIOMINX B Ka4ecTBE 00beIMHEHHOro PEN NMpOBOAHMKA WM HYJIEBOIO
(N) pabouero u 3amutHOro (PE) npoBogHuKoB. [IuTaroiiyro pacnpeneauTeIbHYI0 CETh
(OT BBOAHO-pACIIPEETUTENLHOTO YCTPOMCTBA 10 TPYIIOBOTO HIUTKA) MPOBOJIUM YEThI-
PEXIIPOBOJHON MPOBOIHON MarucTpaibHON KaOeiabHOU JuHUEH. Kaxayio rpynnoByro
JIMHUIO 0 BCEW JIJTMHE BBIMOJIHAEM TPEX MPOBOJHOM C MPOBOJHUKAMH OJHOTO U TOTO
e ceueHus. Ha BBozie B rpynmnoBoOd MMTOK U KaxXJA0W TPyNIOBOM JMHUU Mpeosiara-
€M YCTaHOBKY aBTOMAaTHYECKHUX BbIKItOuaTeneil u anmapatoB Y30 (wmm nuddepeHiu-

AJIBHBIC aBTOMATHYCCKUC BBIKJIIO‘{aTCJII/I).

3.2 Bp100Op rpynnoBbIX IMTKOB, ONlpeeIeHIe MeCTAa HX PACIIOJIOKEHHUS H TPACChl

3HeKTpI/I‘IeCKOﬁ CETH OCBETHUTEIbHOM YCTAaHOBKM IJIAA NOMeIleHUH 31aHus

JInsi DONKIIIOUEHUs] TPYNNOBBIX JUHUN NPUHUMAEM LIUT pPACHPEIEIUTEbHBIN
metaindeckuil [1IPH-24 (napyxHoil ycTaHOBKH, cTeneHb 3amuthl [P66 kommyecTBO
psaoB DIN-peek — 1, konuuectBo Moayneit — 24, rabaputsl — 265x440x120 MM, macca —
5,8 kr, ximMmatudeckoe ucnoiaHenue — YXJI 2) [14, 19], koropslii ycTaHaBIMBaEM Ha
BrIcOTE 1,6 M OT 10O1A.

KonudecTBO rpynmoBbIX OCBETHTENbHBIX HIUTKOB (7)) ONpENensieM UCXOIsi U3
pa3MepoB 3AaHus (IIMHBL A U MWUpUHBL B) M pexoMeHAyeMOoW NpOTSKEHHOCTH
IpyNNoBBIX JUHUM (7) — onHOMa3HbIX Hanpsbkerrem 230 B — no 35 m (3.1):
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n, =~ 4> + B> [(2r) =\/66* +18 /(2:35)=0,97 mr.

IIprHMMaemM OAUH rpyNnIoBON IUTOK.

JIns1 yMEHBIIEHUS MPOTSKEHHOCTH U CEYEHHMS IPOBOAHUKOB I'PYIIIIOBOM CETU OC-
BETUTEIbHBIE IIUTKU YCTAaHABIMBAEM B MOMEUICHUSX C OJArONpUATHBIMU YCIOBUSAMU
Cpelibl, MO BO3MOXXHOCTH B IIEHTPE OCBETUTEIBHON HArpy3kH, B MecTaX, YIOOHBIX AJIs
00CITy)KUBaHMUS.

OmnpenensieM KOOPJAWHATHI LIEHTPa dJEKTPUUECKON Harpy3ku (3.2). 3a TOUKy OT-
cyeTa ocel X, y MpUMEM JIEBbIM HIKHUNA yroi 31aHus Ha miaHe (npuinoxenue b2). Tlpu
pacueTax BBEAEM CIEAYIOLINE OrPAaHUYEHUS:

— KOOPJIMHATBI PACCTOSHUI YCTaHOBIIEHHOW Harpy3ku okpyrisieM 10 + 0,5 M;

— 3JIEKTPUYECKUE HATPY3KH COCPEOTAUYMBAEM B LIEHTPE IOMEIICHHS WIN LIEHTPE
rpynmnoBoi auHuu (momerenus moa Ne 1...4);

— He yuuTtbiBaeM norepu B [IPA, mpenmnonaras, 4ro CBETUIBHUKHU C JIFOMUHECLEHT-
HBIMU JIaMiaMu 000pyfioBaHbl AekTpoHHbIMU [IPA (DITPA), motepu B KOTOpPBIX HE Ipe-
BBITIAKOT 5...10 % MOITHOCTH JIAMIIBI,

— K03 GUIMEHT Ccrpoca Harpy3KH B TPYIIOBBIX JTUHUAX TPUHUMAEM paBHbIM 1,0;

— noTpediiiemMasi MOUTHOCTD 3JIEKTPONPUEMHHUKOB, MUTAIOIIUXCS OT YCTAaHOBJICH-
HBIX B JJAOOPATOPHH U NEKTPOIIUTOBOM pO3eToK, He npebiiiaeT 500 BT.

Torma

X, =123130/4195 =29,4;

yn=42486 /4195 =10,1.

IToCKONBKY pacyeTHBIN LEHTP JIEKTPUUECKUX HAIPY30K PAcClOIOKEH B ITOMEILE-
Huu Ne 1 ¢ paccrosiHueM oT cteH npumepHo 10 u 1 M, TO rpynnoBoii IMMUTOK yCTaHAaB-
JMBaeM B IOMEILIEHUU ¢ OoJiee OJaronpUsATHBIMU YCIOBUSAMH Cpelbl (KOpUaope) ¢
koopauHaTamMu x = 20,8 M u y = 10 M. C yka3aHHOW TOYKH ITPOCMATPUBAIOTCS OTKJIFOUaE-
MBIE PSJbl CBETUIILHUKOB B roMereHus X mox NeNe 1...8.

Crtpemsicb K MUHMMaJIbHOW MPOTSKEHHOCTU TPYNIOBBIX JIMHUM, CBETHJIbHUKHU
OCBETHUTEJIbHOM YCTaHOBKHU pazOuBaeM Ha 5 rpynn (4 1 pabodero u 1 aisa 1exxypHOro
OCBCIIICHUSA):

— rpynmna Ne 1, BKIroyaromias Bce CBETUILHUKHN padouero OCBELIEHUs ToMeIeHri Ne
1 u 2, yripaBisiemMble YeThIPbMsI BBIKITIOUYATEIAMU (I10 OTHOMY Ha PsiJi CBETUIILHUKOB);

— rpymnmna Ne 2, BKIIOUaroIias BCE CBETUIILHUKHN pabouero OCBELICHUs ToMeIeHUi Ne
3 u 4, yrpapisieMble YeThIPbMsI BBIKITIOUYATEISAMU (110 OJTHOMY Ha PsiJi CBETUIILHUKOB);

— rpynmna Ne 3, BKIIOYaroIias Bce CBETUIILHUKHN pabouero OCBELICHUs ToMeIeHui Ne
9, 10, Bxon0B (mpaBoe Kpbio) U Kopuaopa (momernienue Ne 11), ynpapisieMbie MSIThIO BbI-
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KJTFOYaTessIMU (110 OIHOMY Ha TIOMEIIIEHUE U Ha CBETHJILHUK HaJl BXOJIOM) U 2 MPOXOJAHBIMU
BBIKJIFOYATEISIMU JIJ1s1 KOPUAOPA, YCTAHOBJICHHBIMU Ha BXOJIE U BBIXOJIE;

— rpynmna Ne 4, BKIIo4aromias Bce CBETUILHUKHN padouero OCBELICHUs ToMeIeHui Ne
5,6,7,8,9, 10 u Bxo0B (JIeBOE KPBLIO), YIIPABIISIEMbIC IEBATHIO BBIKIIFOUATENSIMU (IO O1-
HOMY Ha IMOMEILIEHUE U Ha CBETUJIBHUK HaJl BXOJIOM), a TAKKE JBE PO3ETKH, YCTAHOBJICHHBIE
B JIA0OOPATOPHUHU U AJIEKTPOIIUTOBOIM;

— rpynna Ne 5 BKJIHOYAKOLIAsl BCE CBETUIBHUKH JIEKYPHOIO OCBEILICHUS TIOMEILICHUI
Ne 1, 2, 3, 4, ynpaBnsieMble 4 BBIKITIOYATENISAMH (IO OJTHOMY Ha Psifl CBETHIILHUKOB JIEKYPHO-
T'O OCBEIIICHHS).

[Ipu 3TOM 3JIEKTPUUYECKYIO HATPY3Ky TPYNIOBBIX JUHUN pacupesiesisieM C y4eToM
MaKCUMaJbHO PaBHOMEPHOM 3arpy3ku (a3 nuratomeit cetu: 1-a gaza — rpynna 1; 2-4
¢daza — rpynna 4; 3-a ¢aza — rpymnmna 2, 3 u 5.

BriOpanHble Tpacchl MUTAIOIMIUX OCBETUTENBHBINA IIMUTOK W TPYNIOBBIX JUHUH,
MeCTa YCTaHOBKH TI'PYIIOBOTO IIWTKA, CBETUJILHUKOB, BBIKIIIOUATEIeH U PO3ETOK HAHO-
CUM Ha IUIaH MOMEUIEHUH poeKkTupyemoro 3aanus (npunoxenue b19).

3.3 Bei0opa MapKu NpPoOBOA0B U CIOCO00B MX MPOKJIAJAKH IMOMeIleHN H

JI1st MOABOAKY HAIPSIKEHUSI K CBETWJIBHUKAM, BBIKIIOYATEISIM U PO3ETKAM C y4e-
TOM MEHbIIEH CTOMMOCTU MpuHUMaeM kabens Tuna ABBI' ¢ antomuHueBoi xuiom, mo-
JUBUHUIIXJIOPUTHONM U30JISILIMEN KU U B MOJIMBUHUIIXJIOPUIHON 000JIOUKE.

[IpuauMaeM cnoco0 MPOBOIKHU — OTKPBITYIO B IIACTMACCOBBIX KOpoOax, Kpems-
ITUXCSl HETIOCPEICTBEHHO Ha cTeHax. B momemenusix mog NeNe 1, 2, 3 u 4 kabens ABBI'
B 30HaX MOJBECA CBETWJIBHUKOB UX KPEMUM Ha Tpocy. /[ pa3BeTBICHUI B TPYNIOBBIX JIH-
HUSIX MPETyCMaTPUBAEM TUIACTUKOBBIE Pa3BETBUTEIIbHBIE KOPOOKU HAPYKHOW YCTAHOBKHU.

3.4 PacyeT 1 nNpoBepKHU ceYeHUsI NPOBOJTHUKOB YJIEKTPHUYECKOH CeTH
OCBETHUTEJIbHOI YCTAHOBKM U 3aIIIUTHI CETH OT ABAPUITHBIX PeKUMOB

Jliist onipeniesieHus MOMEHTOB Harpy3Ku MpeABapUTEIbHO COCTaBIsIEM MPUHLIUIIN-
QIBHYIO PAaCUETHYIO CXEMY JJIEKTPUYECKOW CETH, B KOTOPYHO BKJIFOYAEM BCE IMUTAIO-
IMecss OT CETH DJIEKTPONPUEMHUKH, B YAaCTHOCTH, CBETUJIBHUKM U PO3ETKHU
(npunosxxenue b18). Ilpu cocraBineHun pacyeTHOM cxeMbl KO3(DPUIUEHT crpoca Ha-
rpy3ku K¢ (4.5) npunar paBubiM 1,0, ycTaHOBIEHHAs pacyeTHasi MOIIHOCTh PO3ETOK —
0,06 kBt [11], pacueTHast JiuMHA Y4acTKOB JIMHUW oOmpeensiach 0OMEpOM MO IJIaHy
3aHUS, M; YCTAHOBJICHHAs MOILHOCTh NMpUEMHHUKA okpyrisuiack 10 0,01. Dmektpuue-
ckasg Harpys3ka nomemeHui 3a NeNe 1...4 cocpenoraumBanach B LICHTPE JIMHUU CBe-
TUJIBLHUKOB MPU COOJIOJICHUU PABEHCTBA MOMEHTOB B UCXOJHOM cXeMe U UTOTOBOIA.
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IIpn yka3aHHBIX OrPAHUYECHHSIX UCXOAHBIC JAHHBIE JJI1 COCTABICHUS MPUHIUITUAIb-
HOM pacyeTHON CXEMbI JIEKTPUIECKON CETH TIpeICTaBIeHbI B Tabmiie 3.1.

PacueT cedyeHusi MpOBOIHUKOB 3JIEKTPUUECKON CETHU MPOU3BOAUM 10 JOIMYCTUMOM
norepe HamnpspkeHusa. [IoCKOIbKY B 3aJJaHMM HA BBIOJHEHUE KYPCOBOIO IMPOEKTa HE
MPUBOJUTCSA NMPUHLMUIKAIBHASA CXEMa BCEH MUTAIOUIECH IJIEKTPUUYECKOW CETH U HEU3-
BECTHBIMM 3HaueHUsIMHU sBIsOTCS Uy, AU; u AU, (3.4), To B pacuerax NMpUHUMATh
AUy, paBHOE 2,5 %.

[TpuBonum dopmyny 3.8 B COOTBETCTBUU C PacUeTHOW MPUHIMUIHUATIBHOU CXe-
MO 2JIEKTpUYECKOU ceTh (TUCT 2 TpadUuecKOW 4YacTH) M MOJCTABISIEM HCXOJHBIC

nannble (Tabnumna 3.1(mpunoxenue A)):
Sot = {(Ps+ ...+ Ps3) - lo + 00 - [P3- lio3t Py~ lipa + Po - lhse+ Py lhsg +
+ Pio - Lo+ P lisont Pioe Ligeooiot Pis - ligo13 + Pis - Lioiaas + Pie - 1141516 +
Pi7 - 451607 T Pig - Di4a1sa16-17-18 T Pro * liiaa1s-16-17-18-19 + Poo - L1420 +

Py - lia0021 + Py - Liya202122 T (Pag + Pos + Pag + Pa + Pag + Pyg + Pyg + Py + P3p) -

has + Pag - byoa+ Pos - haoaos + Pag - haoansas + Par - bh3naasaear +
+ Pag - 132425262728 T P20 * 1324252627280 T+ P3o « 30 + P31 - [3z031 +
+ Py - h3a03132 + (Pyg + Pyg + Pag + Py + Pay + Pa3) - [133 + Pag - [333438 +
+ P37 [333437 % Pyg - 133343535 + Par - [333031 + Pay - li3a042 + Paz - B3a0a3] }/
/ (Cq - AUjon) = {3,17 - 16,5+ 1,83 - [0,36 -22,5 + 0,36 - 18,0 + 0,36 - 19,5 +
+0,36 -24,0+0,11-17,5+0,14-13,0+0,11-16,5+0,14-21,0+
0,04 - 50,0+ 0,06 - 51,5+ 0,07 - 56,0 + 0,06 - 60,5 + 0,04 - 62,0+ 0,04 - 11,0 +
+0,04 - 17,0+ 0,04 - 24,0 + (0,1 + 0,04 + 0,06 + 0,07 + 0,06 + 0,04 + 0,21 +
+ 0,07 +0,04) - 3,0+ 0,1-8,0+0,04-27,0+ 0,06 -30,5+ 0,07 - 35,0 +
+ 0,06 - 39,5+ 0,04 - 42,5+ 0,21 - 2,0 + 0,07 - 5,0 + 0,04 - 8,0 + (0,04 + 0,04 +
+ 0,04 + 0,04 + 0,04 + 0,04) - 1,0+ 0,04 - 14,0+ 0,04 - 14,0+ 0,04 - 15,0 +
+0,04 - 10,5 + 0,04 - 34,0 + 0,04 - 34,0]} /46 - 2.5=188,2/ 115,0 = 1,63mm"

JIJ1 TOJNOBHOTO ydacTKa pacrpeaenuTesbHoil cetu (yuactok 0—1) xoadduiment,
3aBUCAIIUN OT CUCTEMBI HAIPsDKEHUST U MaTepuaiia npoBoaHuka: Cy = 46 (tabmuua 3.3), a
Kod(pUIIMEHT TTPUBEICHUSI MOMEHTOB Harpy3ku o4 = 1,83 (tabnuua 3.2). Ilo momy-
YEHHOMY PACUCTHOMY 3HAYCHMIO CCUCHWS MPOBOIHHKOB So; = 1,63 MM” BHIOHpacM G-
Kaiiee Oosbllee ctannapTHoe cedenue kabens ABBI Sy (roct) = 2,5 MM’ (Tabmuua 3.1),
TO ecTh kKabenp ABBI™ 4x2.5.
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AJIEKTPUYECKON CETU OCBETUTEIbHON YCTAHOBKU
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HNcxonnple maHHBIE K COCTABICHHUID NPUHLUIMUAIBHON PACUYETHOM CXEMBbI

PacueTnas MoniHOCTH B
Jnaa M P N N B
Homep sumHuii [ — OIIIHOCTH Ha aCYETHBIN KOHEYHOM TOUKe, KBT
y4acTtke, KBT TOK, A Howmep
M oK MOITHOCTb
0-1 16,5 3,17 4,6
I'pynnoBas iuaus Ne 1
1-2-3 22,5 0,36 1,56 3 0,36
1-2-4 18,0 0,36 1,56 4 0,36
1-2-5-6 19,5 0,36 1,56 6 0,36
1-2-5-7 24,0 0,36 1,56 7 0,36
I'pynnoBas jimuaus Ne 2
1-8-10 17,5 0,11 0,5 10 0,11
1-8-11 13,0 0,14 0,61 11 0,14
1-8-9-12 16,5 0,11 0,5 12 0,11
1-8-9-13 21,0 0,14 0,61 13 0,14
I'pynnosas junus Ne 3
1-14-15 50,0 0,27 1,17 15 0,04
1-14-15-16 51,5 0,23 1,0 16 0,06
1-14-15-16-17 56,0 0,18 0,8 17 0,07
1-14-15-16-17-18 60,5 0,1 0,43 18 0,06
1-14-15-16-17-18-19 62,0 0,04 0,17 19 0,04
1-14-20 3,5 0,11 0,48 20 0,04
1-14-20-21 9,5 0,04 0,17 21 0,04
1-14-20-21-22 18,5 0,04 0,17 22 0,04
I'pynnoBas qunus Ne 4
1-23 3,0 0,69 3,0
23-24 8,0 0,37 1,61 24 0,1
23-24-25 27,0 0,27 1,17 25 0,04
23-24-25-26 30,5 0,23 1,0 26 0,06
23-24-25-26-27 35,0 0,17 0,74 27 0,07
23-24-25-26-27-28 39,5 0,1 0,43 28 0,06
23-24-25-26-27-28-29 42,5 0,4 0,17 29 0,04
23-30 2,0 0,32 1,39 30 0,21
23-30-31 5,0 0,11 0,48 31 0,07
23-30-31-32 8,0 0,04 0,17 32 0,04
I'pynnoBas iunus Ne 5
1-33 1,0 0,24
33-34-38 14,0 0,04 0,17 38 0,04
33-34-35-37 14,0 0,04 0,17 37 0,04
33-34-35-36 15,0 0,04 0,17 36 0,04
33-39-41 10,5 0,04 0,17 41 0,04
33-39-40-42 34,0 0,04 0,17 42 0,04
33-39-40-43 34,0 0,04 0,17 43 0,04

BBI6paHH06 IJIA TOJIOBHOTO Y4YaCTKa CCUCHHUC Ka0ens IpoXoauT IO MCXAHUYC-

ckol mpoyHocTH (Tadu. 3.4). Jlyisg ero npoBepKH Mo JONYyCTUMOMY HarpeBy onpeesnseM
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pabounii Tok Ha ydactke 0-1 mo ¢opmyne (3.10), mis yero mpeaBapUTENHHO OMpeie-

UM 3HadYeHue Kod(ppuImeHTa MOIHOCTH 1O popMmyrie
cos@ = (P, -cos¢, + P, -cosoy,)/(P;+P,),

TrAac PJ‘[ u PH — PAaCUYCTHBIC MOITHOCTHU CBCTUJIIBHHUKOB C JIOMUHCCIUCHTHBIMU JIAMIIAMH
1 JaMIlaMH HaKaJIMBaHU:], BT, COS(P; U COSPy — 3HAYUCHUA KOC—)(l)(I)I/II_II/ICHTOB MOIIIHOCTH

JJIA JJFOMUHCCHOCHTHBIX JIaMII U JIaMII HaKaJIMBAHUS.

[Tpunumaem cos@, = 0,95 u cosp, = 1,0. Toraa
cosg = (2735 -0,95 +315-1,0) /(2735 + 315) = 0,96.

PacyeTtHoe 3HaueHue Toka Ha ydactke 0-1 paBHO Ip(.1) = 4,6.

Tax kak mis kabems ABBI cedennem 2,5 MM’ MIPOJIOKEHHOTO B KOpoOe U Ha
Tpoce (OTKPBITO), JOMYCTUMBIN TOK 5o = 19 A (TaGnuua 3.6) 1 BBINOIHAETCS YCIOBHE
Iy < Inomn, TO BBIOpaHHBIN KaOeib 110 YCIOBHSIM HAarpeBa MpOXOJuT.

dakTuyeckue notepu HampsikeHus Ha yyactke 0—1 (3.14) paBHbl
AUy =3,17-16,5-1,0/(46 - 2,5) = 0,45 %.

Pacuer cedeHus: MpOBOJHUKOB B TPYIIIOBBIX JIMHUSAX MIPUBEJIEM Ha MPUMEPE HAU-
0oJee MPOTSHKEHHOW M HAarpy:KeHHOW NEepBOM IpynmnoBoil JuHuu (npuioxenue b18))
yuactok 1-2-3). Pacnonaraemple moTepu HANpPsDKEHUS ISl YKa3aHHBIX YYacTKOB
paBHbl AU 53 = AU 3.4 = AUy — AUy = 2,5 — 0,45 = 2,05, a koddPuiineHT, 3aBu-
CAIIMN OT CUCTEMBI HANIPSHKEHUST U MaTepuana npopoaHuka, Cy = 7,7 (Tabaumna 3.3).

Ceuenne IpOBOJHUKOB onpeaesisieM 1o ¢hopmyie (3.15):

Sio3=(Ps-l123)/(Cy - AUyn — AUg.1) = (0,36 -22,5) / (7,7 - 2,05) = 0,51 mm”.

bawxkaiimee Oonbluee crangapTHoe cedeHue kabdenss ABBIT S.roct) = 2,5 MM
(ABBI 3x2,5). Ilpunstoe ceuenue kabemnsi MPOXOAUT MO MEXaHUYECKON MPOYHOCTU U
JOIyCTUMOMY HarpeBy, Tak Kak Ip < Ijon (/1.2 = 6,6 A).

dakTuyecKkre NOTEepH HAMPSKEHUSI Ha paccMaTpuBaeMoM ydacTke (4.14) u nore-

U HaNpsDKEHUS B KOHIIE JIMHUU OyIyT paBHbI:
AU, ,3=0,36-22,5-1,0/(7,7 - 2,5) = 0,42 %, AUy3 = 0,45 + 0,42 =~ 0,87 %;
AU 24=0,36-18,0-1,0/(7,7 - 2,5) = 0,34 %, AUp4 = 0,45 + 0,34 = 0,79 %;

AU 256=0,36-19,5-1,0/(7,7-2,5)= 0,36 %, AUy = 0,45+ 0,36 = 0,81 %;
AU 557=0,36 24,0 - 1,0/ (7,7 - 2,5) = 0,45 %, AUyp7 = 0,45 + 0,45 = 0,9 %.
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AHanorun4yso IMPpONU3BOAHUM pPACUYCT CCUCHM U IMPOBOJAHHUKOB B APYIUX TI'PYIHIIOBBIX

JUHUSAX, PE3YIbTAThl CBOAUM B Tabnuiy 3.2 (npuioxeHue A).

I[JIH 3allIMTBI OT aBapHﬁHBIX PEKUMOB (TOKOB OIIHO(I)aBHOFO KOPOTKOT'O BaMBIKaHI/ISI)

IMPpUHUMACM TpCXHOHIOCHBIﬁ U OIOHOIIOJIOCHBIC AaBTOMATHUYCCKUC BBIKIIIOYATCIIN CCPUH

BA47-63 [14]. TpexmoitocHblid aBTOMAaTUYECKUI BBIKITIOUATEN b HA HOMUHAJIBHBIN TOK pac-

OCIIUTCILA 16 A YCTaHAaBJIMBACM HAd BBOIC C—)JICKTpI/I‘IeCKOﬁ CETU B OCBETUTEIIBLHBIN IITUTOK.

prwettaﬂue — I[JIH obOecrieueHns CEeJICKTUBHOCTH 3alllUThl 3HAYCHUC HOMHWHAJIBHOI'O

TOKa KaKI0I'0 IOCIICAYIOUICIO aIlllapaTa B HAIIPABJICHUHW K HNCTOYHUKY IIHTAHUA CIICAYCT

IMPUHUMATh HC MCHCC YCM Ha ABC CTYIICHU 6OJIBH_II/IM, 4cM Yy IPCAbIAYIHICTO alIiapara, CCJIn

ATO HE BEJET K 3aBBIIICHUIO TUIOIIAAN CEYEHUS IPOBOJHUKOB JIEKTPUUECKOM CeTH [7].

Tabnuua 3.2 — Pe3ynbTaThl pacuera ceueHusi IPOBOJHUKOB U MOTEPh HANPSYKEHUS B JIMHUAX

Ycranos Ilorepu
Pacue | /lniuna o
Homep rpynmnosoii iuanu | Mapka ka0ens JICHHA THBIA | JIMHUM, Hanpstsennust, AU %
MOIIHOCTb, B KOHIIe
TOK, A M B JINHUM
kBT JIMHUU
Pacnpenemurensras mans | ABBI 4x2,5. 3,17 4,6 16,5 0,45
['pynnoBast smHms Ne 1: 1,44 6,6
— ydactok 1-2-3 0,36 1,56 22,5 0,42 0,87
— ydactok 1-2-4 ABBI" 3x2.5 0,36 1,56 18,0 0,34 0,79
— ydactok 1-2-5-6 0,36 1,56 19,5 0,36 0,81
— y4acTok 1-2-5-7 0,36 1,56 24,0 0,45 0,9
I'pynnioBast iHust Ne 2: 0,5 2,3
— y4acTok 1-8-10 0,11 0,5 17,5 0,1 0,55
— y4acTok 1-8-11 ABBI" 3x2.5 0,14 0,61 13,0 0,09 0,54
— ydactok 1-8-9-12 0,11 0,5 16,5 0,09 0,54
— ydactok 1-8-9-13 0,14 0,61 21,0 0,15 0,6
I'pynnioBast iHust Ne 3: 0,38 1,65
— ydactok 1-14-15-...-19 ABBI" 3x2.5 0,27 1,17 62,0 0,79 1,24
— yyactok 1-14-20-21-22 0,11 0,5 18,5 0,11 0,56
I"'pynnoBast mnust Ne 4: 0,69 3,0
— ydactok 1-23-...-29 ABBI" 3x2.5 0,37 1,61 42,5 0,64 1,09
— yyactok 1-23-30-31-32 0,32 1,39 8,0 0,11 0,56
I'pynnoBast smams Ne 5: 0,24 1,04
— ydactok 1-33-36 0,04 0,17 14,0 0,03 0,48
— yyactok 1-33-37 0,04 0,17 14,0 0,03 0,48
— ydactok 1-33-38 ABBI" 3x2.5 0,04 0,17 15,0 0,03 0,48
— ydactok 1-33-41 ABBI" 3x2.5 0,04 0,17 10,5 0,02 0,47
— ydactok 1-33-42 0,04 0,17 34,0 0,07 0,52
— ydacTok 1-33-43 0,04 0,17 34,0 0,07 0,52

OIIHOHOJIIOCHBIC ABTOMATHUYCCKUC BBLIKIIOYATCIIM HA HOMUHAJIIBHBIC TOKH pacCIiC-

nutenst 10 (ans rpynnoBoi uaun Ne 1) u 6 (st rpynnoBsix Junuid Ne 2...5) A ycra-

HABJIMBAEM Ha BBOJIC B IPYIIOBBIC JUHUU. TOK pacuenuTeneii ompeaeacH U3 yCIOBHUS
Ig > (1,0...1,4) - Ip (Tabnuma 3.9).
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[Ipy KOMIIOHOBKE I'PYIIIIOBOTO OCBETUTEIILHOTO IIUTKA 32 TPYNIIOBHIMA aBTOMATH-
YECKMMU BBIKITIOUATEISIMA Ha KaXIyI0 JIMHUIO YCTAHABIIMBAEM JIBYXIIOJIFOCHBIC YCTPONCT-
Ba 3amutHOro otkiroueHus (Y30) cepun BJ[1-63 na Tok yreuku 30 MA. B utore B
TPYNIOBOM IMUTKE 3aHUMaeM 18 momyneit (3 Momysst O TPEXIOMIOCHBIM aBTOMaTHYe-
CKUH BBIKJTFOYATEIh U 110 3 MOAYJISI MO OHOTIOFOCHBIM aBTOMAaTHYECKHA BHIKITIOYATEINb U
nByxmoiitocHoe Y30 Ha Ka)ayro IpyHIOBYIO JUHUIO) U 6 OCTaBJIsIEM B KQ4eCTBE pPe3epBa.

[TpoBepka ceyeHust MPOBOTHUKOB kuil Kabens ABBI' Ha cooTBeTcTBHE TOKY paciie-
IUTEJIS 3alMTHOTO ammapara 1o ycnoBHio o > 0,22 - Ig (3.13) noareepxaaeT COOTBETCT-
BH€ TOKa PacIICIUTENs aBTOMATUYECKOTO BBIKITFOUATENSI BBIOPAHHOMY CEUEHUIO JKUIT KaOertsl.

Pe3ynbTaThl BIOOpa aBTOMATHMYECKUX BBIKJIIOUATENIEH M OMNpEeTeHUs MX TOoKa
pacluenuTelis MpeIcTaBuUM B BUE TaOIUIlhl 3.3 (mpuioxkeHue A).

Tabnuua 3.3 — [IpuHnunuanbHas cxema 3J1eKTPUUYECKO CETH OCBETUTEIbHONW YCTaHOBKU

S Brikarouartens N
® S~ . JlaHHBIE TPYIIIOBBIX JIMHUI
s g ABTOMATUYECKHUI
=
% o E =3 )
=~ E «
S T O 4 = R OH /M o\o
g8 = = = 5 4| 2 < Z o > =
S & 5 o = 2 5 =RN=R = = g < S5
EZE & 2 = = g<| 29| o ¥ 3 = s = 2
& 2 0 = 5 3} © 9| & o Z o = c &
= g & 2 o ® % an Q F o = B &,
> ET a - g = 5 Ef o g 3 = =
) E g 2 < & = 5
=g = =
BA47- ABBTI'
01 63 63 16 3,17 | 4,6 4x2.5 16,5 0,45
BA47- ABBTI'
01-01 63 63 10 1,44 | 6,6 3%2.5 24,0 0,9
01-02 | BA%7- 1 63 | 6 05 | 23 | ABBL o0 o6
PH.24: 63 3x2,5
H_I_ . BA47- ABBTI'
Py=3,17Br; 01-03 63 6 0,38 1,7 62,0 1,24
AU=035% 63 3x2,5
’ BA47- ABBI’
01-04 63 63 6 0,69 | 3,0 3%2.5 42,5 1,09
BA47- ABBI'
01-05 63 63 6 0,24 1,0 3%2.5 34,0 0,48
01-06 — Pezepr
01-07 — Peseps

3.4.1 YnpaBJ/ieHue pe;kuMoM padoThl OCBETUTEIbLHOM YCTAHOBKH
NMPOEKTHPYEMOTr0 00beKTa

[TockonbKy 300Te€XHMYECKHUE TPeOOBaHMsI K COJEPKAHUIO CBUHEH (XOJOCTBIX U
CYIMOPOCHBIX CBUHOMATOK, PEMOHTHOT'O MOJIOJHSIKA U XPSAKOB) HE YCTaHABIUBAIOT Ka-
KHX-TH0O0 YCIOBUHN K MPOJIOHKUTEILHOCTH CBETOBOIO JHS, TPUHUMAEM PYYHOE yIIpaB-
JICHWE CBETUJIbHUKAMMU.
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JIns pydHOro ympaBlICHUS TIPEAyCMATPUBAEM BBIKIIOYATEIN, KOTOPHIE YCTaHAB-
JUBAaEeM B MeCTaX, YAOOHBIX IS IOCTYyMa, TPEUMYIIIECTBEHHO Ha BXOJIaX B TOMEIICHUS :

— B nometeHusix noa NeNe 1...4 mo ogHOMY BBIKITIOYATEINIO Ha Psifi CBETWJILHUKOB
paboyero OCBEIICHHUS;

— B noMeteHusx o NeNe 5...10 mo ogHOMY BBIKJIFOUATEIIO HA TOMEILIEHUE U KaX-
JIbI CBETUJILHUK HA BXOJI€ B CBUHAPHUK;

— B noMenieHusx mog NeNe 1...4 mo oqHOMY BBIKITIOUATENIO HA CBETHJIBHUKH JICKYP-
HOT'O OCBEILICHUS YCTAHABIMBAEM B KOPHUIOPE;

— Ui yno0cTBa yrpasieHus B kopuaope (momerieHre Ne 11) ycrtanapnuBaem 2 mpo-
XOIHBIX BBIKJTFOUATEIIS (TI0 OJTHOMY Ha BXOJIE U BBIXOJIC);

— JUISl TIOJKJIFOYEHHUS! JOMOJHUTEIbHBIX AJIEKTPONPUEMHUKOB MPEAyCMaTPUBAEM
JIBE€ PO3€TKH, YCTAHOBJICHHbIE B JabopaTopuu (momeunieHue No 5) U 3leKTpOUIMTOBON
(momemenue Ne 8).
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4 DKCTLITYATAIIUSI OCBETUTEJBHON YCTAHOBKHA

4.1 Opra"nu3anus IKCILUIyaTAIlUU OCBETHUTEJIbHON YCTAHOBKH

[IpennaraeTcst sKCIUTyaTalMio0 MyTeM MPOBEIEHUS OCMOTPOB COCTOSIHHMSI, ITUIAHO-
Bo-TipeaynpenutenbHoro pemonta (III1P) u muaHOBOro TEXHUYECKOTO OOCITYXUBaHMS
(TO) npoekTupyeMbIX OCBETUTEIBHBIX YCTAHOBOK 3JaHUSI OCYIIECTBIATH 3JIEKTPOTEX-
HUYECKOH Ci1y>00i X03sicTBa M0 rpaduKy, YCTAHOBIEHHOMY OTBETCTBEHHBIM 3a DJIEK-
TPOXO035UCTBO MOTPEOUTENS.

[Ipu 3TOM IEPUOIUYHOCTD PAOOT JIOIKHA COCTABIISATD:

— He pexe 1-ro paza B roJi IpoOBEpPATh OCBEIIEHHOCTh PabOYMX MOBEPXHOCTEN B
KOHTPOJIbHBIX TOUKAX;

— IPHU YUCTKE CBETHJIbHUKOB MPOBEPATh UX TEXHUYECKOE COCTOSIHUE (Haiuuue
CTEKOJI, OTpa)kaTeJel, paccemBaTesieil U YIUIOTHEHUI) a TakKe MCHPAaBHOCTU Kpemexk-
HBIX JIeTaJIe U KOHTAKTOB;

— He pexe 1-ro pasza B roJ IpoOBEPATh COCTOSIHUE SJEKTPONPOBOAKU U COOTBETCT-
BH€ HOMMHAJIbHBIX TOKOB paclLenuTeIeil aBTOMaTUYECKUX BBIKIIIOYATENEH pacyeTHBIM
3HAYEHUSM;

— He pexe 2-X pa3 B IoJl IPOBOAUTH U3MEPEHUE CONMPOTUBICHUS U3OJISLUU MPO-
BOJIOB U KaOesiell U MPOBEPATH 3a3eMJICHUS CBETHJILHUKOB M TPOCOB JJIsl MO/IBECA CBeE-
TUJIBHUKOB U MPOKIIAJIKH 3JIEKTPUUYECKOMN CETH;

— He pexxe 1-ro pa3a B roj U3MEPSTh HANPSIKEHUE B KOHEUYHBIX TOUKAX AJIEKTPH-
YEeCKOM CeTH BO BKIIOYEHHOM COCTOSIHUU BCEW OCBETUTENHHONU YCTAHOBKH;

— He peske 1-ro pasza B 3 Mecsiia (4 paza B rof) MPOBOJAUTH YUCTKY CBETHIBHUKOB [12].

Pe3ynbraThl mpoBeeHHBIX PA0OT OPOPMIISTH TPOTOKOIOM.

Texnudeckoe 0OCITYKMBaHUE 3JIEKTPOOOOPYIOBAaHUS CBETOTEXHUYECKOW yCTa-
HOBKH (BKJIIOYAIOUIEE MPOBEPKY KPEIUICHMs, COCTOSAHHUS KOHTAKTOB, 3aMEHY IEpero-
pPEBUIMX JIaMIl, MEJIKUA PEMOHT M T. JI.) MPOBOJAMTH B MECTaX €ro YCTaHOBKHU C
MEepUOANYHOCTRIO 1 pa3 B 3 Mecsia 1o 3apanee paspadoTanHbIM rpadukam. [Ipu sTom
TEXHUYECKOe OOCTyKMBaHUE JOIMYCKAeTCsl COBMELIaTh CO BpeMEHeM MNpoQuilaKThue-
CKOT'0 OCMOTpa, TIAHOBO-TIPEAYIPEAUTEIHLHOIO PEMOHTA U TEKYILIETO PEMOHTA.

YKCTKy CBETMJIIBHUKOB Mpe/jiaraercsa NpoBOAUTH ¢ MPUMEHEHUEM BOJHOIO pac-
TBOpa MOIOIIHUX CPeJCTB (ITOPOIIKH, TTacTa, coaa u mp.).

Jist obecnieueHus AocTyna 0OCIyKUBAIOILIETO MepcoHaia U 6€30MacHOTo MpoBe-
neHue paboT (TEXHUYECKOro OOCITYKUBaHUS, TPO(QUIAKTUYECKOIO OCMOTpA, MIIAHOBO-
MpeaynpeIUuTEeIbHOTO U TEKYIIEr0 PEMOHTOB) K CBETUJIBHUKAM M 3JIEKTPOTEXHUYECKO-
My 000pYIOBaHUIO, PACIIOJIOAKEHHBIM Ha BBICOTE /10 5 M, UCIIOJIb30BATh CTPEMSHKHU UJITU
MPUCTABHBIC JIECTHUIIBI.
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[Ipemymaraercss oCymecTBISATh WHAWBUAYAJIBbHYIO 3aMEHY BBIIICIIINX W3 CTPOS
namil. [l uX CBOEBpPEMEHHOHN 3aMEHBbI B MPOEKTHUPYEMOW OCBETHTEIILHOW YCTaHOBKE
PEKOMEHIyeTCsl CO3/1aTh TOJI0BOM 3amac JaMin B kosrdecTtse [16]:

— MOMHUHECIeHTHBIX Jami tina JIb 36 — 6 mT.;

— namn HakaiauBaHus tuna b225-235 60 (KJUJI15) — 2 mr.;

— namn HakaiauBaHus tuna b225-235 75 (KJIJI15) — 1 wr.

[Tpu onpenesieHNy mTaTa AICKTPOTEXHUYECKON CITYKOBI 1711 0OCTY>KMBaHUS BCE-
r'o AJIEKTPOOOOPYIOBAHUS XO3SIUCTBA YUECTh, UTO K DKCILTyaTallud MIPOSKTUPYEMOM OC-
BETUTEJILHOW YCTAHOBKU HEOOXOAMMO MpUBIeyb [16]:

— 3IEKTPOMOHTEPOB 2-T0 pazpsaa 10 0,1 en. (¢ okpyraenuem mo 0,1);

— 3neKkTpoMoHTePOB 3-ro pazpsaa 1o 0,01 ex. (¢ okpyriaenuem ao 0,01);

— 3JIEKTPOMOHTEPOB 4-10 WiH 5-ro paspsaos 110 0,02 en. ¢ okpyraenuem g0 0,01).

4.2 JHeprocoOepexkeHHe NMPU NMPOEKTUPOBAHUHU U IKCILIYATALMH

OCBECTHUTCJIbHBIX YCTAHOBOK

[Ipy MpPOEKTUPOBAHUM CBETOTEXHHUYECKUX YCTAHOBOK MPHUHSATHI CIEIYIOLIUE pe-
IIEHUS, HAIIPABJICHHbIE HA YHEprocOepexeHue Ipu dKCILTyaTaluu:

— B OCBETHUTENbHBIX YCTAHOBKAX MPUMEHEHBI SHEProcOEepEraroue JIOMUHECIICHTHBIE
namnbl cepun T8 tuna JIb 36, omyinyaromumecss OTHOCUTENIBHO BBICOKOM CBETOBOW OTAAYeEH
(10 88 1M - BT'") 1pi HOMMHAIBHO# TIPOIOKUTENBHOCTH padoTh! 10 13000 w;

— JIJIsl OCBETUTENBHBIX YCTAHOBOK B OCHOBHOM NpPUHSATHI cBeTUiIbHUKH THHa JICII
18 co BCTpOEHHBIM 3JEKTPOHHBIM MycKoperynupytoumm anmnaparom (II1PA), nmo3so-
JSIOIMM B CPABHEHUU C MHIYKIIMOHHBIM 0alJIACTHBIM COMPOTUBIECHUEM SKOHOMUTD J10
20 % BPNEeKTpUYECKOW PHEPTUU U OTIMYAIOIIMMCS IOCTATOYHO BBICOKMM 3HAaY€HHUEM KO-
s dunrenta mourHocTH (cos > 0,96);

— JIJI1 OCBETHUTENIbHBIX YCTAHOBOK C Y4E€TOM IMapamMeTpOB MOMEIIECHUA MPUHSTHI
CBETWJIBHUKHU C ONTUMAaJIbHBIM cBeTopacnpeaenenuemM, popmoir KCC u KIIJI, B ocHOB-
HoM cBetwibHUKHM THMa JICII18 (kmacc ceetopacnpenenenus I1 — npsimoro ceera, KCC
tuna Jl — kocunycHasi, koaddunrent nonesnoro aeiicteust — KI1 = 88 %).

— i obecnieyeHusi THOKOCTU YNpPaBJIEHUs OCBETUTEIbHBIMU YCTAHOBKAMHU M UX
OTJEIbHBIMH YYaCTKaMU MPEIYCMOTPEHBbI BBIKIIOYATENIH, YCTAHOBIECHHbIE B YJOOHBIX
JUISL TOCTYIa MECTax: Ha BXOJaxX B IMOMELIEHUS; Ha P/l CBETUIbHUKOB paboyero u je-
’KYPHOT'O OCBEILICHUS; HA KaX/Iblii CBETUJILHUK Ha BXOJIE€ B CBUHAPHUK;

— CEYEHUE IPOBOJHHMKOB AJIEKTPUYECKOW CETH OCBETUTEJIBHOW YCTAHOBKHU IIO-
n00paHoO TakKMM 00pa3oM, YTO OTEPU HANPSKEHUs B CETH He npeBblaioT 1,24 %.

[Ipennonaraercs, 4To NpU SKCIUTyaTallMK 3alpOEKTUPOBAHHBIX YCTAHOBOK OyIeT
OpPraHU30BaHO B YCTAHOBJICHHBIE CPOKU UX KaUYECTBEHHOE TEXHHUYECKOE 00CITyKUBaHHE,

BKIIOYAOMICC PCTYILIPHYIO YUCTKY CBECTUJIIBHUKOB MOIOIIMUMHA paCTBOpaMHU.
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4.3 Texnuka 0€30IaCHOCTH M OXPaHA TPYAA NPHU IKCILUTyaTALNHU
OCBETHUTEJIbHBIX YCTAHOBOK

B 3anpoekTupoBaHHBIX OCBETUTENIbHBIX YCTAHOBKAX MPEIYCMOTPEHBI CIEyIOlIne
MephbI 3aLIUTHI OT BO3MOXKHOT'O TTOPAYXKEHUS DJIEKTPUUYECKUM TOKOM JIIOJEH U )KMBOTHBIX
B CJIy4yae MOBPEKICHUS U30JSALUN:

— B cootBercTBUU C TpeboBanusiMu TKII [7] snekrpuueckas ceTh Tpex@azHOro
TOKa C TJIyXo3a3eMJICHHOM HeuTpanbio HamnpsokeHueM 400/230 B BeimonHeHa B
ucrnonHenuu TN-C-S u BKIOYaeT (azHble MPOBOJHUKU U MPOBOJHUKU paboyero u 3a-
IIUTHOT'O 3a3€MJICHUS;

— BCE PO3ETKH M CBETHJIbHUKU PabO4yero W JAeKypHOI'O0 OCBEIECHUS OJKIIOUYECHBI
OO0JTOBBIM COEAMHEHUEM OTJEIBHBIM MPOBOAHUKOM K 3aIIUTHOMY 3a3€MJICHUIO;

— CeYeHHE NPOBOJAHHUKOB 3AIIUTHOIO 3a3€MJICHUS PABHO CEYEHHIO (ha3HBIX MPO-
BOJHHUKOB U TPOBOJHUKOB pabouero 3aHyJICHUS;

— Ha BBOJIE KaXXJIOM I'pYNNOBON JIMHUK YCTAaHOBJICHBI JBYXIIONIOCHBIE YCTPOMCTBA
3amuTtHOro oTkiItoueHus (¥Y30) cepuu B/[1-63 ¢ TokoMm yreuku 30 MA;

— HECyIIHE TPOCHI B MOMEIICHUSX JJISI COJAEPKaHUS *KUBOTHBIX, HA KOTOPBIX
3aKperieHbl CBETHJILHUKU U KaOeu, B Ha4aJlbHOW M KOHEYHOM TOYKAaX C MOMOIIBIO
OTBETBUTEJBHOTO CXXHMMa MNPUCOEIMHEHbl B KpallHUX OTBETBUTEIBHBIX KOPOOKaX
JUHUM K HYJIEBOMY IIPOBOAY TMOKHUM MEIHBIM MPOBOJIHUKOM;

— KOpIyC TPYHIIOBOTO HIMTKA 3a3€MJIEH C MOMOIIBI0 OOJTOBOTO COCIMHEHUS MY-
TEM MPHUCOEIUHEHUS K HYJIEBOMY paboueMy IPOBOJHUKY MUTAIOIIEH JTUHUH.

[Ipennonaraercs, 4To:

— nepej] MPUEMKOM OCBETUTENILHOM YCTAaHOBKU B AKCIUTyaTallUIO Ha JIMIEBOM CTOPOHE
IPYIIIOBOrO HIUTKA CETHU OCBEIleHUsl OyJeT pa3MelleH 3HaK Oe30MacHOCTH M HAAMUCH C
yKa3aHUEM ero HauMEHOBAHUS 1 HOMEpA, a Ha JIBepIIax MOMEIIEHbI OHOJIMHEWHAs cXeMa U
HA/IMUCH C yKAa3aHWEM 3HAa4YeHUs HOMUHAJIBHOTO TOKA aBTOMATWYECKUX BBIKIIFOUATENeH U
HaMMEHOBAHUE AJIEKTPONPUEMHUKOB, YePE3 HUX MOTYYAIOIUX TUTAaHUE;

— B TEpUOJ D3KCIUTyaTalldd B YCTAHOBJIEHHBIE CPOKU OYIyT NPOU3BOIUTHCA
BU3YyaJIbHbIE OCMOTpPBI BUJMMOM YacTH 3a3eMJISIOLIUMX YCTPOMCTB MO rpaduky, HO He
pexxe 1 pa3a B 6 MecsilieB, OTBETCTBEHHBIM 32 3JIEKTPOXO3SIICTBO MOTPEeOUTENsT WU
pabOTHUKOM, UM YIIOJTHOMOYEHHBIM;

— BBILIEJIINE U3 CTPOS BO BpeMs SKCIUTyaTallid M OTOpPaKOBaHHBIE Ta30pa3psHbIe
JIOMUHECIEHTHbIE Jamnbl Tuna JIb36 OyayT XpaHUTbCS B CHEUUAIBHOM TOMEIEHUU U
NEPUOMUYECKH TIEPEIaBaThCs CIIEHUATM3MPOBAHHBIM OPraHU3ALIMAM ISl IEMEPKYPU3ALIUH;

— IpU MEXaHUYECKOM TOBPEKIECHUU Ta30pa3psIHBIX JTIOMUHECIIEHTHBIX JIAMIT MIPU
HEOPEKHOM XpaHEHUWU U OOpallleHHH U BBITEKAHMM W3 TOPENIOK JIaMN PTYTH IJs UC-
KIIOYEHUs PTYTHOIO 3arpsi3HEHHMs] MecTa MPOUCIHIECTBUS OYyIyT HEMEIJIEHHO
JIEMEPKYPU3UPOBAHBI TyTEM MEXaHUYECKOW OUUCTKH U XUMUUYECKOH 00pabOTKH.
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CIIMCOK UCITOJIB3OBAHHbBIX HCTOYHHMUKOB

1 T'OCT 21.608—-84. BuyTpennee anekTpudyeckoe ocBelienue. Paboure uepTexu.

2 T'OCT 21.101-93 CITJIC. OcHoBHBIE TpeOOBaHUS K paboueii TOKYMEHTAIUH.

3 T'OCT 21.614-88. CIIJIC N306paxkeHus yciaoBHbIE Tpaduieckue 3IeKTpoooOo-
pPYJIOBaHUs U MPOBOJOK HA IIaHAX.

4 T'OCT 2.702—75 ECK/. IIpaBuna BBIIIOTHEHUS SJIEKTPUUECKUX CXEM.

5 TOCT 2.710-81 ECK/I. O603HaueHust 0yKBeHHO-IIU(POBBIE B ANEKTPUUECKUX
cXemMax.

6 PJ1 204-141-95. Cxembl. Buasl u tumnbl. O01mue TpeOoBaHUs K BBITOIHEHUIO.

7 TKI1339-2011 OnexrpoycTtaHoBKH Ha HanpsikeHue 10 750 kB (BBeaen B3amen
I1YD 6-¢ u3n.)

8 OOmme TpeboBaHMs K OpraHu3alMM MPOEKTUPOBAHUS M MpaBHiia 0()OpMIICHHUS
JIUIJIOMHBIX U KYpPCOBBIX MPOEKTOB (pabot): yueOHo-MeToauueckoe nocodue / B. B. I'y-
pun, E. C. fIky0oBckas, U. I1. MatBeenko [u ap.]. — Munck : BI'ATY, 2014. — 144 c.

9 T'OCT 30331.3-95 (MOK 364-4-41-92). DnexrpoycranoBku 3nanuit. — Y. 4. Tpe-
OoBaHMs IO 0OECTIEUEHUIO OE30MAaCHOCTH. 3alIUTa OT MOPAKEHUH AIIEKTPUIECKUM TOKOM.

10 TKII 45-2.04-153-2009. EcTecTBEHHOE U UCKYCCTBEHHOE OcBelieHue. CTpou-
TeJIbHbIE HOPMbI MPOEKTUPOBaHUS. — MUHCK : MUHUCTEPCTBO apXUTEKTYPhl U CTPOHU-
TenbcTBa, 2010. — 135 ¢.

11 Ko3znosckas, B. b. Onekrpuueckoe oceuienue : crpaBounuk / B. b. Koznos-
ckas, B. H. PagkeBuu, B. H. CanykeBuu. — 2-¢ uza. — MuHck : TexHOnepcneKkTuBa,
2008. - 271 c. : ni.

12 OCH-AIIK 2.10.24.001-04. OtpaciieBble HOPMBI OCBEIICHUS CEIbCKOXO35M-
CTBEHHBIX IPEANPUATUH, 31aHUIN U coopyxkeHuid. — M. : BUDCX, 2004 — 24 c.

13 Amepxanos, P. A. [IpoektupoBanue cucteM sHeproodOecrneyeHus : y4eOHuK /
P. A. Amepxanos, A. B. boraan, C.B. BepOunkas u np. ; noxa pen. P. A. AMepxaHoBa. —
M. : Dueproaromusnar, 2010. — 548 c.: un.

14 Crenannos, B. II. Ceetorexnuka : yuebHoe mocobue / B. II. Cremanios,
P. N. KycroBa. —. Musnck : BI'ATY, 2012. — 568 c.: un.

15 Cerorexnuka: yueoHoe nocooue/ M. M. Hukomnaenok, E. M.3asi, P. 1. Kyc-
ToBa ; moj pea. E. M. 3aiina. — Munck : UBI| Munduna, 2015. — 231 c.

16 TKII 181-2009 (02230). IIpaBuna TeXHUYECKON IKCIUTyaTaAIMH JIEKTPOYCTa-
HOBOK notpeduteneit. — Munck : Unxenep uentp : BOUM, 2009. — 325 c.

17 OAO «bpecTckuii 371€KTpOJaMIOBBIA 3aBO/» [DIEKTPOHHBIA pecypc] — Pe-
xuM noctyna http://www.brestlamp.by/ — Jlata goctymna: 10.10.2017.

18 OSRAM [DnexkTponHslii pecypc] — Pexxum goctyma http://www.osram.ru/ —
Hara nocryna: 10.10.2018.
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19 TIMutel pacnpenenutensusie IPH ... [OnexTtpoHHblld pecypc] —
http://kilovolt.by/ — lata noctyma: 28.10.2018.

20 T'OCT 30331.1-95 (M3K 364-1-72, MOK 364-2—-70). DneKTpoyCcTaHOBKHU
3naHuid. OCHOBHBIE MOJIOKEHUS.

21 TOCT 13109-97. Hopmbl KadecTBa SJECKTPUUYECKON SHEPrUM B CHCTEMAX

AIIEKTPOCHAOKEHUS 0OIIETO Ha3HAUCHUSI.
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IHPUJIOKEHUE b1

YcnoBHbBIC Fpa(l)I/I‘IeCKI/Ie 1/1306pa>1<eH1/I;1 " UX IMOPAAO0K 3allMCH Ha IUIaHaX

PACIIOIOKEHHUS DIEKTPUIECKOT0 000PYI0BaHUS CBETOTEXHUUECKON YCTaHOBKH [ 1]

Tabnuua b1.1 — [Ipumep o603HaueHus Mopsi/ika 3aMCH YCIOBHBIX 0003HAUEHUI Ha IJIaHaX pacrojo-
KEHUS TEKTPUIECKOr0o 000PYI0BaHUS BHYTPEHHETO OCBEIICHUS

HaumenoBanue O6o3HaueHne
1. Hopmupyemasi OCBEIIEHHOCTh OT OOIIEro OCBEIIEHUS 300k
2. O0o03HaYEHKE KIIACCOB B3PHIBO U MOkapoonacHbIX 30H 1o (I1YDJ) [8]:
a) KJIacC B3pbIBOONIACHOW 30HBI, KATETOPHSI U IPYIINa B3PbIBOOIIACHOMN B-Ia
cMecu II AT1
0) KJ1acc B3pHIBOOIIACHON 30HBI B-la
B) KJIaCC M0>KapOOIAaCHOM 30HBI |
E3
3. CBe/JIeHNs O CBETH/IBHUKAX ):
a) KOJIMYECTBO — THII KOJIMYECTBO JIAMIT X MOIIHOCTh, BT 7071002 230
BBICOTA YCTAHOBKH HAJI TTOJIOM, M )
30002 22
0) KOJIMYECTBO - TUI CBETUJIbHUKOB B JINHUU :
4. CoOTBETCTBHE BBIKIIIOYATENCH C YIPABISIEMBIMI HMH CBETUIIBHUKAMHU o I ol I
o o
5. Homep u udpsl y CBETHIIFHUKOB U IITENCEBHBIX PO3ETOK, YKA3bIBAIOIIINE N2
HOMeEpa T'PYII, K KOTOPBIM ITPUCOESIUHSIOTCS CBETHILHUKH, THHAN O s
—
CBETHJIbHUKOB WJIH IITENICEITbHBIC PO3ETKH AN
**)
6. KonruecTBo npoBoJIOB B JIMHUU (HAIIpUMED, TPHU) 777
7. Pa3nenutenpHoe yIJIOTHEHHE HA TPyOax BO B3PbIBOOIIACHBIX 30HAX ‘
8. Tpoc u KOHIIEBOE KpEIUIEHUE Tpoca | —
7
9. O603HaueHue crocoO0B MPOKIAAKH (a), MapOK MPOBOJAHUKOB (0), MM~, 1 a-0-B
(V) o sfesieske
CEUEHUH I'pynIoBoi ceTy (B) B IOMEIIEHUN
10. Hagnucu Ha TMHUSX UTAIOIIEH CETH: a - HOMED JIMHUH, O - MapKa, a-0-B
sfesieske
KOJIMYECTBO M CEYCHHUE MMPOBOJIHUKOB; B - CIIOCOO MPOKIIAJKH
11. Haanucu Ha IMHUSAX TPYNIIOBOM CETHU: a - HOMepa Ipymil; O - Mapka, a-0-B
sfesieske
KOJIMYECTBO M CEUYECHHUE MMPOBOJIHUKOB; B - CIIOCOO MPOKIIAJKH

E3
HpuMeanu}l — HOHYCKaCTCﬂ HC YKa3bIBaTb KOJIMYCCTBO JIaMII JJIsI OAHOJAMIIOBBIX CBCTUJIb-
HHUKOB M BBICOTY ITOJABECA I IOTOJIOUYHBIX CBETHIIBHHUKOB.
ok
) Ha ABYXIIPOBOJHBIX JIMHUAX YCPTOUKH HEC ITOKA3bIBAIOT.

sfeste (V)
) Ha OT/Ie/BHBIX Y9aCTKAX JIMHHIA TOMYCKACTCS YKA3BIBATH HE BCE, A TOIHKO HEOOXOMMBIE JAHHBIC
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Tabmuma b1.2 — YcnoBHble rpadudeckne M300paKeHUsI Ha TUIAHAX PACIIOJIOKEHUS AIICKTPUUECKOTO

000pyI0BaHUS BHYTPEHHETO OCBEIICHUS

HanmenoBauue

N3obpaxenue

1. CBETHILHUKMU:

a) CBCTUJIbBHUKH C JIIOMHUHCCICHTHBIMHU JIaMIIaMH, YCTAHOBJICHHBIC B JIMHHUIO

0) moctpa

B) C JIAaMIION HaKaJIMBaHUS:

HOJBECHOU

HACTEHHBIN

HOTOJOYHBIN

BCTPOECHHBIN

F) C JIOMUHECICHTHBIMU JIaMITaMH

HOJBECHOU

HACTEHHBIN

HOTOJOYHBIN

BCTPOEHHBIN

1) IIeJIeBOM CBETUIILHUK-CBETOBO/T

2. IlaTpoHsr:

a) HACTCHHBIN

0) moaBecHOM

B) MIOTOJIOYHBIN

3. 3BOHOK

4. ABTOMaTHUYECKUHA BBIKITIOYATEND

5. llxad, simuk yrnpaBiaeHUs

6. Ilyckarenb MarHUTHBIN

7. Knonka ynpaBiieHHst

8. TpancdhopmaTop NOHMKAOIINI MaJIOH MOIITHOCTH

9. BBIKJ'IIO‘I&TGJ'IB JJIs1 OTKpBITOfI YCTaHOBKI/I CO CTCIICHBIO 3aIlIUThI
*
IP20...1P23":

a) OJTHOTIOJIFOCHBIN

0) OTHOTIONIOCHBIN CITBOCHHBIHN

B) OJIHOTIOJIFOCHBINA CTPOEHHBIN

I') IBYXITOJIFOCHBIN

1) TPEXIIOJIIOCHBIN

S RN« > OO AN N B[)e¢=1 2 HHDHH O0ER ®
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Oxkonuanue tadbmuie: 51.2

HaumenoBanue N3obpaxenue

10. BeikiirouaTens Uisi CKPBITOM YCTAHOBKU CO CTEIIEHBIO 3aIlIUThI
3k
1P20...1P23":

a) OJTHOTIOJIFOCHBIN

0) OTHOTIONIOCHBIN CJTBOCHHBIHN

B) OJIHOTIOJIFOCHBINA CTPOEHHBIN

I') IBYXIIOJIFOCHBIN

11. [epekmouaTens Ha JBa HAIPABJICHHS CO CTENeHbH0 3amuThl IP20.. 1P237:

a) OJTHOTIOJIFOCHBIN

0) IBYXIOJIFOCHBIN

AN N T A

B) TPEXIOJIIOCHBIN

12. PozeTka mrencenpHast JUist OTKPBITON YCTAHOBKH CO CTEMEHBIO 3aIIAThI
3k
1P20...1P23":

a) IBYXTIOJIFOCHAS

0) IBYXMOJIFOCHAS CABOCHHAS

F) ABYXITIOJIFOCHAA C 3alllUTHBIM KOHTAKTOM

DK| DF D= D-

1) TPEXIOJIIOCHAS C 3aUIUTHBIM KOHTaKTOM

13. Po3eTka mirerncenbHast Juisi CKPbITON YCTAHOBKU CO CTEIEHBIO 3aUThI
3k
1P20...1P23":

a) IBYXTIOJIFOCHAS

0) IBYXMOJIFOCHAS CABOCHHAS

B) ABYXITIOJIFOCHAA C 3alIMTHBIM KOHTAKTOM

B |+ BF B

I') TPEXIOJIFOCHAS C 3aUIUTHBIM KOHTaKTOM

14. bokM ¢ BBIKIIOYATEISIMU U JIBYXITOJIFOCHON IITENICEIbHON PO3ETKON AJIst
o 3k
OTKPBITOH YCTAHOBKH CO CTEIeHbI0 3ammthl [P20...1P23 7

a) OJIMH BBIKJIIOYATECIIb U IITCIICCIIbHAA PO3€TKa

0) ZBa BBIKJIIOYATEINSI U LITETICEIbHAs pO3€TKa

B) TPU BBIKJIIOYATENS U LITEICENIbHAs PO3ETKa

15. biioku ¢ BBIKJIFOYATEISIMH U IBYXITOJIIOCHON IITENICEIBbHON PO3ETKOU JUIst
o 3k
CKPBITOM YCTAHOBKH CO cTeneHbto 3amutsl [P20...1P23 );

a) OJIMH BBIKJIIOYATCJIb U IITCIICCIIbHAA PO3€TKa

0) ZBa BBIKJIIOYATEINSI U LITETICEIbHAs pO3€TKa

B) TPU BBIKJIIOYATENS U LITEICENIbHAs PO3EeTKa
)

EEEDs|  [EEDs

Ipumeuanue. Jnsa crenenn 3amuthl  [P44..IP55 okpyXHOCTH (HOJYOKPYXHOCTD)

3a4epHSCTCSA):



Tabnuna b1.3 — PekoMengyemble pa3Mepsl YCIOBHBIX IpapUuecKux U300pakeHUi
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Pa3zmepsl, MM, 155

Howmep nzobpaxkenus mo N3obpaxenue O6o3HaueHue " 5 .
Tadn. I1. 2.2 rpaduueckoe pasMepa acmTaboOB YepPTEKEN
1:50 1:100 1:200
® % 6 5 3,5
1 I — a 4 2.5 2
b
A s
2
o o %) 3 2.5 2
O & 2 3 25 2
-1
3 ? 2 5 3,5 25
4-7 a a 4 3 25
8 a_:ar %) 4 3 2,5
12-15 _,é(_;ar % 6 5 35

Ipumeyanue. J1ns ueptexei B maciitade Menbine 1:200 pa3mepsl YCIOBHBIX U300payKeHUN He

pEriIaMeHTUPYIOTCS.
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HHPUJIOKEHUE B2

3AJTAHHUE Ne 000
Ha BBIMIOJHEHUE KYPCOBOI0 MpoekTa (paboThl) MO AUCUHUILIMHE
«CBETOTEXHHKA U AIEKTPOTEXHOIOT
CBuHapHHK Ha 335 X010CTHIX M CYIIOPOCHBIX CBHHOMATOK, 20 MeCT PEMOHTHOI'0
MOJIOTHAAKA U 3 XpsKa
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[Tnax Ha ommemke 0000

66000

[Mnax Ha otm. 0.000
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DKCIVINKAINA MMOMeIleHu

Ne Ne
HaumeHnoBaHnue HaumenoBanue
n/n n/n
1,2 | [lomewmenue s coaep:kanus 85 Cyro- 3,4 | [lomemenune It COAEP>KAHMS XOJIOCTHIX
pocHbIX U 50 YCIIOBHO CYMOPOCHBIX CBH- CBHHOMATOK, PEMOHTHOT'O MOJIO/IHSIKA,
HOMAaTOK XPAKOB-TTPOOHUKOB
5 | JlabopaTopus 6 | Moeunas
7 | IuBeHTapHas 8 | DnekrpomuToBas
9 10
[Tomenienus npuBoga TPAaHCIIOPTEPOB TamOyp
11 Kopunop
Texnonoruvyeckoe 00opy10BaHue
Ne ni/m HaumenoBanue Ne i/ HaumeHnoBanue
1 Paszgarunk-cmecurens KC-1,5 3 [IputouHas BEHTHJISIIMOHHAS YCTAHOBKA
2 CkpebxoBblii Tpancnoptrep TC-1 4 BoITs)KHAsI BEHTWIISIMMOHHAS YCTaHOBKA

KpaTkas xapakTepucTHKA CTPOUTEIbHBIX KOHCTPYKIMUHA

CTeHBbl — XeIe300€TOHHBIC IUINTBI, BHYTPU IMOKPAIICHHBIC U3BECTKOBOM KpaCKOﬁ.

IlepexpbITUs — COOpPHBIE JKENE300€TOHHBIE TUIUTHI, 3aKPETJICHHbIE HAa OajKax.

OxHa, 1BepHU, BOPOTA — ICPEBSHHBIE.

IToabl — sxes1Ie300€TOHHAS CTSIKKA.

Ortnesika BHYTPeHHSAS — OKPAacKa MACIsTHOM, U3BECTKOBOUM U BOJOAIMYJILCUOHHOM KPACKOM.

Nu:xeHepHoe 000pya0BaHue

Otonienue — BO3YIITHOC OT BHYTPUIUIOIIAJJOYHbBIX CCTCﬁ, COBMCIHICHHOC C BCHTI/IJIHI_II/IeI‘/JI.

BeHTI/lJ'lﬂIII/lﬂ — [IPUTOYHO-BBITAKHAA C MCXAHNYCCKUM HO6Y)KII€HI/I€M.
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HHPUJIOKEHUE B3

[Ipumep odopmiteHus miiaHa pacnoyoxeHus [1]
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HHPUJIOKEHUE b4

KaTeI‘OpI/II/I u HpI/IMepHBIP'I ICPCUYCHb CEJIbCKOXO03SMCTBEHHBIX HOMeH_ICHI/Iﬁ

10 YCJIOBUAM OKpYXarouen cpeasl [7]

Karteropus XapakTepucTUKA . .
N IIpumepHbIii mepeyeHb MOMeIeH Uit
noMeleHusl OKPY KalolIei cpeabl
WNukyOatopuu, KOTEIbHBIC, OTAIUTMBACMBIS
OTHOCHUTEIbHAS BIAKHOCTD — CKJIaJIbl HETOPIOYHUX MATCPHAIIOB,
Cyxite He 6osee 60 %. Konnencanus AJIEKTPOIUTOBBIE, TEIVIOBBIE Y3IIbI,
yx MIapOB BJIATH MTPAKTUICCKH BEHTUJISITUOHHBIC KAMEPBI, KOHTOPBI,
HEBO3MOXKHA MOMEICHHS 151 00CTYKUBAIOIIETO ITepCOHaNa
dbepm, Mo IcOOHBIEC TOMEIICHHUS U T. TI.
[To TeXHOIOTUYECKUM YCIIOBHAM
Lexu o ApoOIEHUIO M IPUTOTOBIICHUIO CYXUX
MIPOM3BOJICTBA BBIJIETISIETCS TTHLITH
KOHIICHTPUPOBAHHBIX KOPMOB, CKJIa b
B TaKOM KOJIMYECTBE, YTO OHA
[TeutEHBIC CBIITYYHX HETOPIOYHX MAaTCPHAIOB, ITyHKTHI
MOYKET OCE/IaTh Ha MPOBO/IAX, .
mocsaeyoopodHoOi 00pabOTKH 3epHA U
MIPOHHUKATH BHYTPh MAIIVH,
TEXHHYECKUX KYJIbTYP
armaparoB M T. II.
OTHOCHUTENBHAS BIAKHOCTH —
6onee 60 %, Ho He ipeBbIaeT | HeoTaminBaeMble CKi1a bl HETOPIOYHX
BiIaskHbLC 75 %. Ilapel win MAaTepHaNOB, JIECTHUYHBIE KJIETKH, TOMEIIECHUS
KOH/ICHCHPYIOIIAsICS BJIara IUTSL XOJIOAMITBHOTO 000PYIOBAHMS, TOMEIIICHHUS
BBIJICIISIFOTCS JIMIITB BPEMEHHO M | JIJISl PEMOHTa 000py/I0BaHUS
B HEOOJIBIIMX KOJMYECTBAX
[TomeneHus 15t TETUIOTEHEPATOPOB, TIEXH T10
nepepaboTKe MPOJAYKTOB KUBOTHOBOJICTBA,
TUTOZIOB M OBOIIEH, JTa00OpaTOpuu JUTsl aHAIN30B
OTHOCHTENBbHAS BIAXXHOCTD — MOJ'II([)Ka HOM;IHGH’H;[ np c p co g CHIHOLO
ST HCKYCCTBEHHOT
6onee 75 %. UmeroTcs napbl ’ o Y
OCEMCHEHHS KUBOTHBIX, TOMEIICHUS JIJIS
BJIard, CIIOCOOHEIE
Chipble BETOCMOTpA U CaHOOPAaOOTKU KOPOB, POAUIIbHbIE

KOHJICHCUPOBAThCs NPH
HEOOJIBIINX MOHUKEHUAX
TeMIepaTypbl

OTJIEJICHUSI U BETIIYHKThI, BAKYYM-HaCOCHbIE,
KOPMOHAaBO3HbI€ Mpoxopl. [Ipu Hamuunu
YCTaHOBOK MUKPOKJIMMATAa: OMEIIEHHUS J1JIs
COJIEP’KAHUS KPYITHOT'O POraroro CKOoTa, CBUHEH,
NTHULBI U JPYTUX )KUBOTHBIX

Oco0o cbipble

OtHocHTENbHAS BIAXKHOCTD
omuska k 100 %: moToJIoK,
CTEHBI, ITOJI ¥ IPEIMETHI,
HaXOJSII1ecs B IOMEIICHNM,
ITOKPBITHI BJIAroi

KopmornpurotoBuTenbHbIE LEXU 1S BIIAXKHBIX
KOPMOB, OBOILIEXPaHWIHILA, (PPYKTOXPAHUIIUIIIA,
ITAPHUKH, TEIUTULbI, MOEUHBIE OTAEICHHS LIEXOB
1o nepepadoTKe IUI00B U OBOLLEH, JJOMIIbHBIE
3aJIbl, MOJIOYHBIE OJIOKH, MOECYHbIE OT/AEICHUS
KUBOTHOBOJUECKUX (DepM U MaCTEPCKUX,
CHJIOCHBIE U CEHa)KHbI€ OalllHU, HAPYKHbIE
YCTaHOBKHU I10]] HABECOM, B CapasiX U MOJICOOHBIX
HEOTAIUIMBAEMBIX IOMEIEHUAX C TEMIIEPATYPO,
BJIAYKHOCTBIO M COCTaBOM BO3/yXa, IPAKTUYECKH
HE OTJIMYAOIIHMMHUCS OT HAPYXKHBIX YCIOBUI
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Oxonuanue npuinoxenus b4

Kareropus
noMeleHust

XapakTrepucTuka
OKpY:Kawolei cpeabl

IIpuMepHBbIii nepeYeHb NOMeleHu i

Oco00 chipble C
XUMHNYECKHU
AKTUBHOM Cpeloit

OtHocHTENbHAS BIIAXKHOCTH OJIM3Ka
Kk 100 %. IlocTrostnHO Min
JUTATEIFHOE BPEMS B IIOMEIIICHUH
COJIepIKaTCs TIapbl aMMHaKa,
CEpOBOJIOPOIA HITH IPYTHX T'a30B
HEB3PBIBOOIACHOW KOHIICHTPAITUN
WJTU JK€ 00pa3yroTCst

[Tomemenus uis conepkaHus
KpPYITHOT'O POraToro CKoTa, CBUHEH,
NTHUIIBI B JPYTUX )KUBOTHBIX MTPH
OTCYTCTBHH B HUX YCTaHOBOK 10
CO3JIaHUI0 MUKpOKIMaTa. CKiaapl
MUHEpaJIbHBIX y100pEeHHUI,
MTOMEIIIEHUS

OTJIOKEHMS, JENCTBYIOIINE
pasbearole Ha U30JIAIHI0 U
TOKOBEIYIIINE YaCTH
AIEKTPOOOOPYTOBAHUS

IJI IPOTpaBJIMBaHUS CEMSAH

[IpuMeHArOTCS MM XpaHATCS

CKJ'I&)IBI MHUHEPAJIbHBIX MacCell,

[ToxapoornacHeie o
cnacea I rOpIOYHE KUJKOCTH C TEMIIEPATypOi | YCTaHOBKH I10 pereHepaluu

BCIIBIIIKY 1MapoB Bbilie 61 °C MHHEPAJIBHBIX Macell

BoienstoTcs roproune nbuid Win

BOJIOKHA, MEPEXOSALINE BO

B3BEIIEHHOE COCTOSIHUE.

Bo3nukaromas npu 3Tom

OMAacCHOCTbh OI'paHUYECHA MOKapOM JlepeBooOiesI0YHbIE 1IEXH,
[ToxxapoonacHeie (HO HE B3PHIBOM) JTUOO B CHITY MaJIO3albUIEHHBIE TOMEIICHUS
kiacca I1-I1 (bU3MIECKUX CBOMCTB MBLIHA WIIH MEJIbHUII, 3JIEBATOPOB,

BOJIOKOH, JTU0O B CUJIy TOTO, YTO 3epHOXpaHUIIUIIA

coJiep>KaHue UX B BO3AyX€E IO

YCJIOBUSAM JKCILTyaTallUu HE

JIOCTUTAeT B3PHIBOOMACHBIX

KOHICHTpauuu

ConepxxaTcs TBEpAblEe WU

BOJIOKHHMCTbIE TOPIOYUE BEIIECTBA, TIpoH3BOCTBEHHEIC U CKIACKHE
[ToxxapoomnacHbie MIOMEILIEHUS U 30HbI, COJIepXKallne

kiacca I1-I1a

MpUYEM NPU3HAKH, IEPECUNUCIICHHBIE
qurst momernnenuii I1-11,

OTCYTCTBYIOT

TBEPABIC UJIW BOJIOKHUCTBIC T'OPIOYHC
BCIICCTBA

[ToxxapoonacHeie
kimacca [1-111

[TpuMeHSIOTCS TN XpaHATCS
TOPIOYME JKUJKOCTH C TEMIIEPATypOu
BCIIBIIIKY 1apoB Bolwie 61 °C, a
TaK)Xe TBEPJIbIC BEIIECTBA

CKJ'I&)IBI OTKPBITBIC UJIX 11O HABECOM
JUT. MUHEPAJIbHBIX Macell, yris,
topda, 1epeBa u T. 1.

[Ipu HOpMAIIBHOM IKCILTYaTallu1
B3PBIBOONIACHBIE CMECU TOPIOYUX

MapoB WJIM Ta30B C BO3AYXOM HIIH Xpanunuiia
B3peiBoomnacHsie
wiacea B-la JIPYTUMU OKUCIUTEISIMU HE UMEIOT | JIETKOBOCIUIAMEHSIOIIMUXCS U TOPIOYUX
MecCTa, a BOBMOXHBI TOJBKO B KHUJKOCTEH, aKKyMYJISITOPHBIE
pe3yabTaTe aBapuil WIn
HEHCIIPABHOCTEN
[To ycmoBUSIM TEXHOJIOTUH MOTYT
KomOukopMoBbI€ 3aBO/TbI, MEJTbHHUIIBI,
B3priBoomnacusie 00pa30BBIBATHCS B3PHIBOOTIACHBIC

kiacca B-Ila

CMECH roprouel IbLIN WU BOJOKOH
C BO3JIyXOM

CKJIAJIBI CHITTYYHUX TOPIOUUX
MaTepuasoB




Hpuiaoxenune bS

HOpMBI MUHHUMaJILHOM OCBCIICHHOCTH pa60‘H/IX HOBerHOCTeﬁ

B MPOU3BOJICTBEHHBIX OMeeHus X [10]
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OCBeIIEHHOCTD, JK

S = ©
< 4 o) S 3 2 g 5
S E == A = =y IIpHU CUCTEME w
= o [ L i S 2 =
EC & Z =) L ) S KOMOMHHPOBAHHOTO o 5
o g o8 S 2|5 Z 3 = < s =
Q, S = 5| &85 S O g OCBECIICHUS 5 3
0’5 £ & Q| 1 \© = B 2 5 2
£ I 2 R = Q & o 5 8
54T 8 H & 8 & g © 5§ o o ©
§8 25 2 |8 S > = Z2o56| =2
X S E 3 8 | & S g 3 “58| F8
SE° =12 ~ = : A -
1 2 3 4 5 6 7 8
a |[Manbrit TemubIi 5000 500 —
6 Maubrit Cpennuit 4000 400 1250
Haussicmiel TouHoCTH, Cpennuit | Temubrit 3500 400 1000
pasmep o0beKTa I 5 Manbrii CaeTibiit 2500 300 750
pasnuueHusa MeHee 0,15 mm bompmort | Temubrit 2000 200 600
. Cpennuit  |CBerniblit 1500 200 400
bonbmoit  |Cpennuit 1250 200 300
a |Mambrit TemHubIi 4000 400 —
6 Maubrit Cpennuit 3000 300 750
Od4eHb BBICOKOI TOYHOCTH, Cpennuit | Temubrit 2500 300 600
pa3mep oObekTa panuyenus| 1l 5 Mansrii Caetblii 2000 200 500
ot 0,15 1o 0,30 MM bonemoit | TeMuBIi 1500 200 400
. Cpennuit  |CeTublit 1000 200 300
bonbmoit  |Cpennuit 750 200 200
a |[Manbrit TemubIi 2000 200 500
. Maubrit Cpennuit 1000 200 300
B , 0 > >
0.30 110 0.50 Mm s Maisrit CaeTiibiit 750 200 300
’ ’ Bonpmoit | TemHBbII 600 200 200
r |Cpemnuii  |Cetiblii 400 200 200
v a | Maubri TeMHubIl 750 200 300
6 | Maubrit Cpennuit 500 200 200
Cpenneit TOUHOCTH, Manbrii CaeTibiit
pasmep o0beKTa B Cpennuit Cpennuit 400 200 200
paznmuuenus ot 0,50 no bonbmoit | TemHbIi
1,0 Mm Cpennuit Caemblid
r | bomemoit | Cetibiit — — 200
bonbmoit | Cpennuit
\" a | Manprii TemHubIi 400 200 300
. 6 | Maubrit Cpennuit — — 200
Majioid TouHoCTH, pasmep B | Mansrit CeTabIit — — 200
00beKTa pazuueHus oT 1 - -
110 5 MM r | Cpenuuii | CBeTJibiid
bonemoit | Cetiblit — — 200
bonbmoint | Cpennuit
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Oxonuanue npuioxenus b5

1 2 3 4 5 6 7 8
a | Mamsrit TemHubIit 400 200 300
. 06 | Maubrit Cpennuit — — 200
Marnoi To4yHOCTH, pa3Mep v v
B | Manbiii CaeTbrit — — 200
00beKTa pazueHus oT | \" v »
Cpennuit CaeTJbiit
70 5 MM = v
r | bombmoi CaeTbrit — — 200
Bospmoit Cpennuit
. HeszaBucumo OT
I'py0ast (ouenb masoit
XapaKkTepucTuk (oHa u
TOYHOCTH), pazmep oObekTa | VI - - 200
KOHTpacTa o0beKkTa ¢
pazmyenus 6omnee 5 MM
(dhoHOM
Pabora co cBeTsmmumucs
MaTepHuagaMu 1
P il To xe - - 200
W3JICITHSIMU B TOPSYUX
exax
Oob1ee HabIIOACHNE 3a
X0JIOM
MIPOU3BOJICTBEHHOTO
mpoiiecca:
— MOCTOSTHHOE; a |" — — 200
— TIEPUOINYECKOC TTPH
MIOCTOSIHHOM NpeObIBAHUN 6 |" - - 75
JIFOJICH B TIOMEIIICHHH, VIII
— TIEPHOANIECKOE TIPH
TIEPUOTTIYECKOM s | 50
MpeOBIBAaHUH JIIOJICH B
TIOMEIIICHHUH;
— o01iee HaOOIEHUE 32
VMHKECHEPHBIMU r |" — — 20
KOMMYHHKAITUIMHU




HHPUJIOKEHUE b6
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HopMmbl 0CBEIIEHHOCTH 31aHUN U COOPYKEHUU ISl XPAaHEHUS CEJIbCKOXO035MCTBEHHOU

MPOAYKIIMH, )KHUBOTHOBOAYECKUX U MTULIEBOIUECKUX MoMenieHui [14, 15]

OcBeleHHoCcTh
PaGouas npu
ITomemenune, y4acTok, 000py10BaHue 1) ILiockocTh
NOBEPXHOCTH rasopaspsiiHbIxX
JlaMnax, JK
1 2 3 4
A. ZKusomnoeooueckue 30aHus u coopyyiceHus
a) JUIsl KpYIIHOTO pOraToro CKOTa MOJIOYHOTO HaIlpaBJICHUS
[Tomemienus i coiep>kaHus KOpOB U
PEMOHTHOTO MOJIOJTHSIKA:
ITom, 30Ha
— 30Ha KOPMJICHUS; PacIo0KEHUs r 752
KOPMYIIIEK
— CTOiIa, CEKIMH, OOKCHI Ilon r 50
Ilox, 30oHa r 75
[Tomemenus uis conepkaHus
OBIKOB-TIPOM3BOIUTEIICH PACIIOJIOIEHHA
KOPMYIIIEK
[TomenieHus poIMIIbHOTO OTJICIICHHUS:
— JUIs1 OTeJa KOPOB; [Ton r 150
— U CAHUTapHOM 00pabOTKH KOPOB; ITon r 75
— IpoUITAKTOPUI 7Sl COEPIKAHUS TEISAT ITon r 100
Tenarauku [Ton r 100
0) ISt KPYITHOTO POTATOr0 CKOTa MSICHOTO HAIPABJICHUS
€HHUKHU U CEKIUH JIJIs1 KOPOB-KOPMUJIUIL C
"JrIeJIﬂTaMH ’ ’ Hox 73
[Tomenienus uis fopamiBaHusl MOJIOJHSKA ITon 50
[Tomemienus uis OTKOpMa MOJIOIHSAKA o 50
(croina, cekuuu, OOKChI)
[Tomemenus st caHUTapHOU 0OPaAOOTKH
CYIIKU U B3BEIINBAHUS NII)OJ'IO)IHilia ’ [lkana npubopos B 100
B) JIJIsl CBUHEH
[Tomemienus i coiep>KaHus XPSKOB-
IIPOU3BOIUTENEH, XOJIOCTBIX U CYIIOPOCHBIX [Ton r 75
MaToK
[ToMenenus ass MOACOCHBIX MAaTOK [Ton 100
[Tomemienus i coaep kaHusi OTbEMBIIIEH U o 75
PEMOHTHOTO MOJIOIHSIKA
[Tomemienus yig coep>KaHusi OTKOPMOYHOTO
noronI(I)IBbﬂ ’ P ’ Hox I >0
T) JUIsl OBELl M KO3
[Tomemienus uid coepkaHus MaTok,
OapaHOB, MPOOHUKOB, MOJIOTHSIKA TTOCIIE [Ton r 75
O0TOMBKH BAJIyXOB
Temnnsk ¢ poAMIIBHBIM OTIEIEHUEM [Ton xneTku r 100
ITomenenus uisi CTpUIKKH OBeI| Crou, HacTHII r 2007
OTKpBITHIN 0a3 ¢ KOPMOBOI MIIOIIAKOM 3emuis r 107
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[Iponomxenue npunoxenus b6

1 2 3 4

[Tomemenue i cofepxKaHusi KO3, KO3JIOB-
MIPOU3BOAUTENEH, KO3JIOB-IIPOOHUKOB, [Ton r 50
MOJIOJTHSIKA
[Tomemienus /Ui BbIYECHIBAaHUS ITyXa Ha

[Ton r 150
KO3€BOIYEeCKHX epmax
1) JJIs JIOTaieh
HOMemeUHHe U1l COJIEPKAaHUS TIJIEMEHHBIX o r 75
Jomaaen
HOMCHI%HI/I?I Ui COZIep KaHusl paboumx o r 50
Jomaaen
[Tomemienus i coaep kaHusi MOJIOHSIKA, o r 75
MaHeX JJIs 3a0PsDKKH, CEJIOBKU U TPEHUHTa
PomunbsHOE oTHEIIEHHE ITon r 150
BanHo-1y1meBoi 1eHHHUK ITon r 75
YHpoueHHoe oMeIeHUe IS JIOIaIen
(3aroHHbI capaif) mpu TaOyHHOM [Ton r 20"
coJIep’KaHuu
Hasec xoHOBS3b10, 0a3bI1-HABECHI Semis r 107
b. [ITueBogUecKHe 31aHUSI H COOPYKEHHS
[TomerieHus /Ui HaOJBHOTO COAEPKAHUS
KYp NPOMBIIUIEHHOTIO U poauTensckoro craga | Ilon r 757
Kyp
[ToMenienus JuIs KIIETOYHOTO COAEPKAHUS Kopmymiku (Ha Bcex r 755)
Kyp sApycax)
[Tomerienus it BbIpal{uBaHUsl PEMOHTHOTO o r 756)
MOJIOJIHSIKA
[Tomemienus Ui HaNOJBHOTO BBIPAILIMBAHUS n 7)

. oIl r 75

OpoiliiepoB
HOMvemeHI/m JUI KJIETOYHOTO BbIpAILlMBAHUS KOpMYLIKH, OHIKA r 757)
OpoiliiepoB
[Tomemienus i coep kaHus poIUTENLCKOTO o r 759)
CTaJla yToK
[Tomerienus Ui BbIpal{uBaHUsl PEMOHTHOTO o r 759)
MOJIOJHSIKA YTOK
[Tomemnienus Ui HaNOJBLHOTO U KJIIETOYHOTO o r 759)
BBIPAILLIMBAHUs YTAT HAa M'SICO
[Tomemienus 1y COPTUPOBKU U 00pabOTKU Cron r 300
LBITISAT
WNuky6aropuil (MHKyOallMOHHBIN 3a11) ITon r 75
Moeunasi, kamepa it 1e3UHGEKINH SUIl, 3oHa paboTHI, BaHHA, 150
Y4aCTOK JUIsl YIIAKOBKU SIUIT CTOJI
B. 3nanus u coopy:xeHusi A5 3Bepeil 1 KPOJIUKOB
[TomenieHus 3aKpbITOro TUIA JUIS 0.8 M oT oA r 75
COJIEp’KaHUs KPOJIMKOB
IIIexsr Bcex THIIOB 0,8 M oT TIO0112 T 75
Bousbep miia MmosogHsika [Ton r 10
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[Iponomxenue npunoxenus b6

1

2

3

4

I. 3)13}[1/15[, COOPY/KEHUA U NMOMCIICHUA, o0mue aJs AKUBOTHOBOQAYECCKHUX, NTHHCBOAYCCKUX U

3BepPOBOIYECKUX NPeANPUATHI

a) MYHKTHl HCKYCCTBEHHOTO OCEMEHEHUS

MaHC)K, IMYHKTBI HCKYCCTBCHHOT'O OCEMCHCHU A

R CraHoK r 200"

[Tomenienus co CTOWIAMHU JUIsl IEPEIEPIKKU .

)KI/IBOEI-IBIX rociie OCCMCHGEH?I PP Crofina I 75

0) 3/1aHUs U IOMEIIEHUS JUIsl TOeHMsI, 00pabOTKU U XpaHEHHsI MOJIOKa

[IpeaionnpHbIE ¥ NOCIEAOWIBHBIE TUIONIAAKH ITon r 50
3oHa paboThI

JlounpHbIE 3QJIbI U IUIOMIAAKA oreparopa r 200"
MalIMHHOIO JJOCHHUS

HOMGHIGHEI?I Ui IpUeMa, XpaHEHUs 1 IITkastbt MPUGOPOB 1

MEPBUYHOM 00pabOTKH MOJIOKA, 3aKBACOYHas, r 150

pa3MBOuHAS MEXaHHU3MOB

X0JI0AUIIbHBIE KaMepBI 0,8 M oT moza r 30"

Moeunas ¢usr Banna r 150

Iex pacacoBku MOsIOKa B OyMa>KHbIE I1aKEThI g;;g);;;);oqmle 150”

B) BETEpUHAPHBIE OOBEKTHI

E:ﬁg;eeﬁgaqa, anTeka, J1abopaTopHbIe Cron r 200

Manex-rpruemMHasi, TMarHoCTUYECKUi KaOMHET Cron r 200

ITomerienus uis mpoBeeHust teueOHbIX npoueayp | Cron r 200

MoeuHas-cTepuIn3aloHHAs Crou, pakoBHHA r 150

Knanosas myist Guonpenaparon 0,5 M oT oJia r 100

[Tomemenus g yoost Cron I 100

Kamepa [u1s1 BpeMEHHOTO XpaHEHHUsI TyII 0,8 M OoT mosa r 30"

[Tomemienus uig ne3uHGEKIUN Tapbl, 0K IbL, o r 309

TPAHCIIOPTHBIX CPEJICTB

YTunuzanroHHas ITon r 207

[Tomemienus i copepkanust 60JIbHBIX

)KI/IBO;III-IBIX ’ P Hox I 100

[omernenust st 06pabOTKU KOKHOTO TIOKPOBa

)KI/IBOTH'II-IBIX e M Hox I 200

I') 31aHuUs Ui IPUTOTOBJIICHUS KOpMa

ITomenenns Ui npremMa U XpaHeHUs1 KOPMOB ITon r 207
[ToBepxHOCTH

VYyacrok /i1 00pabOoTKU U CMEIIMBAHUS KOPMOB | OyHKepa U r 150
CMECHTEJIs

Bapounoe otnenenue 0,8 M OoT mosa r 100

[Inomanka s npuema KOpMOB 3emuis r 510

1) COOpYKEeHUs JIsi 00pabOTKM HaBO3a

Otnenenue aspauuu U 00€3BOKMBAHUS HABO3a, o 20%

IpUEMHO-paclpeeIuTeNIbHas KaMepa

€) IyHKTHI NepepabOoTKH MIKYPOK, IepcTH (rmyxa) | 30Ha paboThl 75

OcTBIBOYHAS

0,8 M oT TIO11a

207
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[Iponomxenue npunoxenus b6

1 2 3 4
[lIkypocreMouHasi U 00€3KUPOBOUHAS 0,8 M OoT mosa r 200
[Tomerienust y1s OCosIa U BpEMEHHOTO XPaHEHHUS o r 100
IIKYp
CymuniabHO€E MOMEIIEeHNe [Ton r 207
[Tomenienus uisi COpPTUPOBKHU HIKYPOK, ITyXa ITon r 300"
[Tomemienus uis OTKaTKU MIKYPOK 110 ME3JIpe U o r 150
BOpCY
[Tomemienus Ui KIIAaCCUPOBKH U IPECCOBAHUS Cron, npece r 200
IepCTU
ITomenmenus Ui XpaHeHUsl IEPCTU ITon r 207
[Tomemienus 1y COPTUPOBKH, OPAaKOBKHU U Cron r 300
MapKUPOBKHU
[Tnomaaka ecTeCTBEHHOM CYIIKU HIKYPOK [Ton r 100
) TIOZICOOHO-BCTIOMOT aTENILHBIE COOPYKEHHS 1 TUTOIIAIKA
Jlaboparopuu pa3ziaryHOTO Ha3HAUYEHHUS 0,8 M oT noza r 300
VYo6oitHbie pasHble (151 3BEPOBOTICCKUX,
KPOJIMKOBOUECKUX, OBLIEBOJUECKUX CMYIIKOBOro | Cton r 100
1 KapaKyJeBOTO HalpaBJIeHUS NPEANPUITUI)
[Inomanka npuemMa 1 OTIpy3KH )KMBOTHBIX 3emuis r 10
Becossle [IIxana BecoB B 150"
BeIrynpHbIe 1101 IKH 3emuis r 0,5
BrIrynpHbIE KOPMOBBIE IUIOIIAIKH Kopmymika r 10
["asiepen 11 NPOroHAa JKUBOTHBIX ITon r 50
@dypakHble, TOMEIICHUS I XpaHEeHUs
WHBEHTAPsI, MOIOIINX U AC3UHPHITUPYIOITHUX ITon r 10
CPEICTB, 3a1aca KOPMOB U MOACTUIIKU
[Tomemenus ne3nHGEKIIMOHHOTO OJI0Ka [Ton r 75
Ckiazickue moMenieHus ITon I 30
[Tomerienus it peMOHTa 000PYIOBaHUS U Tapbl
(pEeMOHTHBIE MacTEpCKHE, CTOJISIPHbIE 11€Xa, [Ton r 150
KY3HHIIBL U Jp.)
MaiuvHHbI€ OTAENIeHHs, BEHTUIISALIMOHHbIE o r 50
KaMepbl, 3JIeKTPOILUTOBbIE
[Lmomaaky U1 TPAaHCIOPTHBIX CPEJICTB [Ton r 20
['py30BBIE KOPUAOPHI [Ton r 75
Cxuanckue nomenieHus as kaprodens, opomeit | [los mpoesna, r 20"
u GpYKTOB ITPOXObI

[Tos mpoesna, 4,15)

Cxutazickue moMenieHus s 3epHa (36pHOCKIIAIB) POXOE! r 5
CoprupoBoyHas 3oHa paboThI I 200
[IpousBoicTBEHHBIE TOMEIIEHUs 11 00pabOTKU
3epHa (OTAENEeHUs IPOTPABIUBAHUS U o r 10419
TEPMHUUECKOr0 00e33apakuBaHMsI 3€pHa,
AJIEKTPOMArHUTHON OUUCTKU CEMSH)
CymuabHO-0YUCTUTENTFHOE OT/IENICHUE JUIs o r 10
3€pPHOBBIX ITYHKTOB
KpbIThIii TOK 1151 T01pabOTKH 3€pHa ITon r 107
IIIaxThI, TECTHHITHI Iloxn r 10
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Oxonuanue npuioxenus b6

1 2 3 4

Bamng cunoca wim ceHaxxa Ha yposie noia umi r 5
BEpXa MaCChl

BentunsnuonHas, ¢pyMuraioHHasi Kamepa [Ton r 50
DKCneuImmn Cron I 75
[Tomemnienus Ui npopaiiuBanus KapTodens 3oHa paboThI r 100
[Tomernienus s UHBEHTAPS U MallluH Ilon T 107
['py30BBIe KOPPUIOPHI 3oHa paboThI I 75
[Tomenienus g XxpaHeHUsl aMMHUaKa Ilon T 207
Iexu ToBapHOi1 00pabOTKH U (hacOBKU Cron r 150
Iex nepepaboTku Cron r 150
. TenuimuHble npeanpusiTus
[Tomemienus Uit M3rOTOBIEHUS MUTATEIbHBIX 3o0Ha 00cTyKMBaHUS r 75
KyOMKOB ¥ TOP(OIEPETHOMHBIX FOPIIKOB MalluH U MEXaHU3MOB
[Tomemenus uis XpaHeHUs JyKa, KOPHEIUIOZAO0B HA
BBIFOI-?I CGM?IHH ’ YR ’ Hox I >0
ITomemenus Ui npopacTaHusl CEMsH ITon r 7519
Okcnenuuuu (ynakoBO4HbIE, COPTUPOBOYHBIE) Cron r 75
ITomemienus (60KChI) BbIAAYN TPOAYKIUU Cron r 75
E. Ckaaabl cyxuX MHHepPAJbHBIX YA100peHHii H XHMHYECKHX CPeJACTB 3aIllMThI
Ckiagckue nomeneHus s yioOpeHuii u
HHOXIfMI/IKaTOB B P Hox I 10
[Tomemenust st 00€3BpEKUBAHUS K MOUKH o r 30
TPAHCHOPTHBIX TEXHOJIOTHYECKUX MAIIUH
[Tomemenne i pacacoBKM U Iepe3aTapyuBaHUS
HGCTI/IIiIII/IJIOB ppecd ’ ’ Hox I 30
[omernenust it XpaHeHHUs: HE0OE3BPEKEHHOM Tapbl [Ton r 10

T "
) TI10CKOCTH HA KOTOPOil HOPMUPYETCS OCBEIICHHOCT: | — FOPH30HTANBHAs, B — BepTHKAIbHAS.

? Bo BpeMsi IO€HUS OCBELIEHHOCTh Ha BBIMEHU KOPOBBI J10JKHA ObITh HE MeHee 150 Jk.

%) ITpy KOMOMHMPOBAHHOM OCBEICHAN HOPMHUPYEMast OCBEIIEHHOCTb — 300 JIK, B TOM 9HCIIE OT

CUCTEMBI 0011ero ocsereHus — 150 k.

 TIpu HCIOIB30BAHMN JIAMIT HAKAIHBAHHSL

*) OBecnednTs PeryIMpoBaHie OCBEIEHHOCTH 110 rpaduKy B guamnasome 30...75 k.

% OGecreunTts peryinmpoBaHue OCBEIICHHOCTH 10 rpaduKy B nuamnaszone 6...25...75 k.

" OGecreqnTs peryinmpoBaHue OCBEIICHHOCTH 10 rpaduKy B nuamnaszone 5...25...75 nk.

% OGecreunTts peryinupoBaHue OCBEIICHHOCTH 10 rpaduKky B nuamnaszone 15...30...75 nx.

% OGecrednTts peryinmpoBaHue OCBEIICHHOCTH 10 rpaduKy B nuamnaszone 5...30...75 nk.

10) [Ipn KOMOMHUPOBAHHOM OCBEIICHUH HOpMHUpyeMas ocBelieHHOCTh — 400 JIK, B TOM 4HCIe

oT o011ero ocsereHud — 150 k.

' B 30He MeXaHN3MOB MOBBICHTE OCBEIIEHHOCTH 10 10 JIK.
') TIpi KOMOMHIPOBAHHOM OCBELICHHH HOPMHpPYEMasi OCBEIIEHHOCT — 750 JIK, B TOM YHCIe

oT o01ero ocsereHud — 150 k.

1
3 JlomyckaeTtcst IOKaJIn30BaHHOE Pa3MEIICHUE CBETHIIHHUKOB.
14

) JlommyckaeTrcst mpoKEKTOPHOE OCBEIICHHUE.
15 B 30H€e MEXaHU3MOB MOBBICUTS ocBelleHHoCcTh 10 20 nK.

9" OGecreunts CcBETOBOE OONyYCHHE B COOTBETCTBHM C TPECOOBAHMAMH TEXHOJIOTHH

MPOpACTaHUs CEMSH.
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HPUJIOKEHUE B7

HOpMI/IpyeMBIC 3HA4YCHUA OCBCILICHHOCTHU O6H_ICHpOMBIH_UICHHBIX HOMeH_ICHI/Iﬁ

u coopyxenui [10, 13, 16, 17]

[ToBepxHOCTH U

Hopmupyemasi 0CBEIIEHHOCTb, JIK

[Tomemmenus u IUIOCKOCTh npu Koaddur
[Toka3zarens
HPOU3BOACTBCHHBIC |HOPMHUPOBAHUS KOMOMHUPOBAHHOM HUCHT
OCJICIUIEHHO
YYacCTKH, T - pu o01IeM OCBEIICHUN CTIL He nyJabcalu
obopynoBaHue, TOPU30HTAJIbHAS, | OCBEIIICHUH ’ u, %, He
0osee
COOPYKECHHUS B - BCET0 |OT 00IIero 0onee
BEPTHUKAJIbHAS)
1 2 3 4 5 6 7
Pemonmmno-mexanuueckue yuacmiu:
1. Ciiecapno-
MEXaHUYECKUE
(MeTamIopeXKyIIIX
CTAHEOB, ClecapHbx | | 1 0 MOT 500 2000 | 200 20 10
noJsia
JIeKalbHbBIX padoT,
Pa3MeTOYHBIX TUTHT U
KOHTPOJIs)
2. UncTpymeHTaNb-
Hbie B mumoBaTbHO- | 1’ %fn“; ot 750 2500 300 20 10
3aTOYHbIE
3. Coopounsbie U I', 0.8 moT 300 1000 200 40 15
cOOPOYHO-MOHTAKHBIE mnoJja
4. 3aroTOBUTEIBHBIC I, 0.8 mor 200 — — 40 20
1oJia
5. Ky3HeuHbie 1 I', 0,8 moT 200 B B 40 20
TEPMUYECKHE 1oJia
6. CBapouHbIX U I, o 200 B B 40 20
CBapOYHO-HAIUIaBHbIX
7. Meguunkue u I', 0,8 moT 200 500 200 40 20
KECTSTHUITKUE 1oJia
Y4acTKH 10 00CTy’KMBAHHMIO ABTOMOOMJICH :
8. Moiiku u yoopku,
PacroJIOKEHHBIE:
a) BHE 3/1aHui I', nokpsITHE 10 — — — —
0) B MOMEIIICHUAX I', mon 150 — 40 20
9. Moiiku arperaton I', mecta
) PeraTos, 3arpy3Ku U 150 — — 40 20
y3JI0B U JieTasieit
BBITPY3KH
10. PemonTa n I o B. Ha
TEXHUYECKOTO ’ > 300 400 200 40 20
ManiuHe
00CIyKUBaHUS
11. MoTopHsie,
arperaTHele, I', 0,8 moT 300 750 200 40 20
MEXaHUYECKUE, noJsia

KapOIOpaTOpHBIE U JIP.
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[Iponomxenne npunoxenus b7

1 2 3 4 5 6 7
12. Ky30BHbI€, } I', 0,8 moT 300 500 200 40 20
CTOJISIpHbIE M 0OONHBIE roja
13. Ky3HeuHo-
peccopHbIE U I', 0,8 moT 200 500 200 40 20
CBapOYHO- moJia
JKECTSIHULIKHE
14. llluHOMOHTAaXKHBIE I', 0,8 moT 300 400 200 40 20
Y IIIMHOPEMOHTHBIC moJia
15. Inarnoctupo- } I', 0,8 moT 200 B B 40 20
BaHUs aBTOMOOHJIEH moJia
I', 0,8 Mot B B
16. PemonTa noJja 300 40 20
ANEKTPOOOOPYTOBAHUS I', Bepcrax, B 750 200 B 20
CTEH/I
17. Cnecapno- I', 0.8 moT 300 B B 20 20
MEXaHHYECKUE moJia
18. Arperatssle:
a) JIETKOBBIX [, 08 mor 300 — — 40 20
aBTOMOOMIIEH fo1a
I', Bepcrax 300 750 200 — 20
0) rpy30BBIX
aBTOMOOMJIEH 1 I, 0.8 mor 200 - - 40 20
moJia
aBTO0YyCOB
19. Okpacounsie:
a) J'IGFKOBBIXU I', B, ky30B 300 B B 40 15
aBTOMOOMIIEH aBTOMO OMJIS
0) rpy30BBIX
aBTOMOOMJIEH 1 200 — — 40 20
aBTOOYyCOB
20. Cymku I', 0.8 moT
N 200 — — — —
aBTOMOOMIIEH 1 moJsia
aBTOOYCOB I', BepcTak 200 400 200 — 20
21. Ilogpemuuku* T, e 150 - - 40 20
MaIIMHBI
22. OcmoTpoBBIE I e
KaHaBBI B ITOMEIICHUH » JFHII 200 — - - -
. MaIIMHBI
¥ BHE 3IaHUI
23. OTKpBbITHIE
CTOSIHKH, TIOIIAIKK
JUTSL XpaHEHUS
[TOJIBH’KHOTO COCTaBa:
a) 6e3 mojorpeBa 2 — — — —
0) C DIIEKTPUUYECKHUM, I', na
ra3oBbIM U JPYTUMHU IIOKPBITUHU 5 - - - -

BHJIaMU TI0JIOTPEBA
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[Ipopomxenune npuitoxxenus b7

5

6

7

24. ITomemenus
3aKpBITOTO XPAHECHUS
IO ABMKHOTO
cocTaBa

I', mon

50

Ilomemenus s JICKTPOKAP U 3JCKTPONOIrpy34YnuKoB

25. CTOSIHKHA "
3apSIKU

I', mon

200

40

20

26. 3apsaHbIX
arperaTos,
AIIEKTPOJIUTHBIE,
JTMCHIMIUISI TOPHBIE

I', 0,8 moT
rmoJjia

200

40

20

27. Pemonra
ANEKTPOKAPOB U
ANEKTPOTIOTPY3-
YHUKOB

I', mon

200

500

200

40

20

28. OcMOTpOBBIE
KaHaBhbI B
IIOMCIIICHUN U BHEC
3TaHMI*

I', qaume
MAaITHHEI

200

OxpacoyHbie

Y4YaCTKH

29. Cknanupl,
KJIaJIOBBIE Macea U
JTAKOKPACOYHBIX
MaTEpHUAJIOB:

a) C pO3JIMBOM Ha
CKJIajie

I', mon

75

0) 6e3 po3nuBa Ha
CKJIajie

I', mon

50

30. Kpackonpuroro-
BUTEJIbHBIE* *

I', 0,8 moT
rmoJjia

300

40

15

I', Bepcrak,

Ka

KpacKoMenia-

1000

200

20

31. IloaroroBku
U3IEIUN I
MTOKPAcKH (3a4nCTKa
ITIOBEPXHOCTEM,
1IrnaTieBKa,
IPYHTOBKa) JUIs
JTAKOKPACOYHBIX
ITOKPBITHH:
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[Iponomxenune npuitoxxenus b7

1 2 3 4 5 6 7
A) I knacca
(Kii < 10 %) 300 1000 200 40 15
2)1151 %H taccos (Ko IuB 200 500 200 40 20
— OKpalimBac-
B) IV u V knaccos (K .
<20 %) MBIX U3JICITHI 200 — — 40 20
r) VI u VII xnaccos
(Kn > 20 %) 200 — — 40 20
32. OkpacouHsie, B
TOM YHUCJIC IIPU
OeckaMepHOil OKpacke
paciblJICHUEM, JIA
JAKOKPACOYHBIX
MMOKPBITHIA:
a) Iiﬂac; i 750 3000 300 20 10
Eizho | e
6) I u 11 xmaccos (Ky
<15 %) 300 1000 200 40 15
B) IV u V xnaccos (Kp
<20 %) 200 500 200 40 20
r) VI u VII xnaccos
(Kn > 20 %) 200 — — 40 20

Y4acTku AepeBoo0padaTbIBAOIIUX NPeANPUATHI

33. JleconuibHbIE:
a) C JICCONMUIILHBIMH
pamaMu, 0Ope3HBIMHI I, 0,8 Mot
CTaHKaMH, CTaHKaMH noJsia 200 400 200 40 20
JJIsL TOPHOBKHU IJIUT
0) oTaeneHus
nepepaboTKu U I, 0,8 mor 200 B B 40 20
TPAHCIOPTHPOBKHU noJsia
OTXOJIOB
34. CopTUpOBOYHBIE:!
@) MeCTa OpaKoBKit i T, nocka 200 600 200 20 15
COPTUPOBKU
0) TpaHcmopTep s
paz00pKH JOCOK 10 I', nocka 200 — — 40 20
copTam
35. Crnar T, o 200 - - 40 20
MUJIOMATEPHAJIOB
36. Llex cymuibHbIN I', mon 200 — — 40 20
37. 3aroToBUTENBL-HbBIE I', 0.8 moT 200 750 200 40 15
(cTraHOYHBIE) rnoja
38. CronsapHo- I', 0.8 moT 200 400 200 40 16
cOOpOYHBIC mnoJja
39. Coopxit 1 T, o 200 - - 40 20

HU3TOTOBJICHUSA Tapbl
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[Ipopomxenune npuitoxxenus b7

1 2 3 4 5 6 7
40. ITnoTHHLIKHKE I', mon 200 - - 40 20
41. Packpos n T, wra 200 500 200 40 20
CKJIeHBaHUs (aHepsl
42. NzrotoBneHus
(GpOHTOHOB, TaHeen T, neranms 200 B B 40 20
KPBIIIIH, 3JIEMEHTOB CTEH
U NTEPEKPBITHI
43. U3rotoBneHus
neTanen Kapkaca, I', netanb 200 400 200 40 15
MaHeJIed U OTICIKHU
44. Cxnaapl TOTOBOM
PO IyKIINH,
IIPOMEKYTOUHOT'O I', mon 200 - - 40 20
CKJIAMPOBAHUS U
BBIJICPIKKH ***
45. IlpuroroBneHus I', 0,8 moT 200 B B 40 20
KJIest mnoJja
I', 0,8 moT
46. [TnioHOXKETOY-HBIC 200 500 200 40 20
mnoJja
CxkJiaapl (Kj1aJ10BbIe)
47. XuMHUKaToB, KapOuia
KaJbIMs, KACIOT, I', mon 50 - - - -
IEJIOYEH U T. 11
48. I'poMO3IKIX
MIPEIMETOB U CHITYyIHX I ox 75 B B B B
MaTepuasoB (mecka, ’
L[IEMEHTA U T. I1.)
49. Meraiia, 3ammacHBIX
4acTeil, pPEMOHTHOTO
dhoHa, roTOBOM } T, o 75 B B B B
MIPOAYKIIUHU, IETAJICH,
0’KHJIAIOIIHNX PEMOHTA,
WHCTPYMEHTAIbHBIC
50. I'pyzonobeM-HbIe
MEXaHM3MBI (KpaH-O0aJIKH,
TeJb(epbl, MOCTO-BbIE
KpaHbl U T. I.):
I', B, nynbT 50 B B B B
yIpaBiIeHUS
B, kprok
— B [IOMEIIEHUNU Kpana,
IO A KA 50 B B B B
npreMa u
o1auu

MaTepUajoB




140

[Iponomxenune npuitoxxenus b7

1 2 3 4 5 6 7
I', B, nynbT 30 B B B B
VIIpaBIICHUS
B, kprok kpaHa 10 — — — —
— BHE 3JaHuH I', mnomanku
npreMa u 10 B B B B
0 1a49H
MaTepHUajIoB
I', o 5 - — — —
51. CiiuBHO- IO A TKA
HaJIMBHBIE OCTaKazapl | [, ropioBuHa 20 - - - -
IUCTEPHBI
DJIEKTPOPEMOHTHBIE YUACTKH
52. UzroroBneHus
HSOIIAUHOHHBIX I,0,8mormona| 200 500 200 40 20
MaTepraJioB U
JieTajen
53. UzroTtoBieHus
00MOTOK (HAMOTKH I',B, 0,8 moT 300 750 200 40 15
KaTYIICYHBIX TPYII, moJia
M30JISAIAH CEKITUH)
54. Yxmagku I',B, 0,8 moT 300 750 200 40 15
00MOTOK mnoJja
5. Lpomrri 1 I,08mormona | 200 - - 40 20
KOMITayTUPOBAHHUS
56. Cymku
VISOIIHORHDIX I,08mormona | 200 - - 40 20
MaTepHaJIOB U
JeTanen
57. Coopounsie
(y31080# COOPKH, | 1 g\ o rona | 300 1000 200 40 15
TeHEepAITbHON
cOOPKU, UCTIBITAHUS])
58. PemonTa
HU3KOBOJIbTHOM I', 0,8 M oT o712 300 750 200 40 15
anmapaTypsl
59. PemonTa
I', o 300 400 200 40 20
TpanchopmMaTopoB
60. PemonTa
anmapaToB U I', 0,8 M oT oJta 600 2500 300 10 10
pruOOpoB
DJIeKTPONOMelleH NSl
61. Pactipenenu- I', 0,8 M oT moJta 150 - - 40 20
TEJIbHBIX YCTPOMCTB, I'B, 1,5Mm,
SNIEKTPOIIUTOBBIC C | MAHENH, ITYJIbThI
MIEPUOIUIECKIM yIpaBieHus, 150 - - 40 20
npeObIBaHUEM LIKAJIBI
01N pruOOpoB
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[Ipopomxenune npuitoxxenus b7

9KOHOMAaM3€epoB,
IMPOXO bl 3a KOTJIaMHU

1 2 3 5 6 7
B, 1,5Mm,
3aTHSS 50 — —
CTOpOHA IIIUTA
62. [IynbThI U IIKATHI
YIPaBJICHHUS:
I', 0,8 moT
a) C U3MEPUTEITHHOU mona, B, 1,5 150 B B 20
amnmaparypoi M, TIIKAJTBI
pruOOpoB
I', 0,8 moT
0) 0Oe3 mona, B, 1,5
U3MEPUTEIIBHON M, pbl4ary, 150 — — 20
anmapaTypsl PYKOSITKH,
KHOITKH
B, 1,5Mm,
B) BHE 3/1aHU pbIHart, 50 - - -
PYKOSITKH,
KHOITKH
63. OtnenpHO
CTOSIIIUE TPUOOPBI
KOHTPOJIS B
MTOMEIIEHUSIX:
a) C TIOCTOSIHHBIM I', B, mxama 200 B B 20
HaOIIOACHIEM pudOpoOB
0) ¢ mepuoANYECKUM I', B, mkana 150 B B 20
HaOJIIOICHIEM pudOpoB
. I', B, mxama
B) BHE 3/1aHUi1 50 - - -
pruOoOpoB
64. Pazmemenus
Tpanc(hopmMaTopoB, B, 1.5 M 75 B B B
CTAaTHYECKUX
KOHJICHCATOPOB
65. DnexTpoiu-
TOBBIC B KUJIBIX H To ke 75 B B B
00111eCTBEHHBIX
3TaHMSIX
66. DiekTpoMaluH- I', 0,8 MmoT
HbIE TIOMEIIICHHUS C moJia; 150 B 40 20
MEPUOTNIECKAM B, 1,5MHa
peObIBAaHUEM JTIOICH IIUTax
KoresbHbIe
67. Ilnomanku B, Ha TomKax,
o0cIyKUBaHUS 3aTBOpPKax, 200 - 40 20
KOTJIOB MTATATETISAX
68. ILnomanku u
JIECTHUIIBI KOTJIOB U T, o 50 B B B
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69. Ilomemenus
JIEIMOCOCOB
’ I', 0.8 MmoT
BEHTUJISITOPOB, 150 - - 40 20
rmoJjia
OyHKEpHOE
OT/CIICHUE
70. Ilomemenus
KOHICHCAITMOHHOM,
XHMBOJIOOYHCTKH, I', mon 75 - - - -
JIea’dpaTOPHOH,
00IJIEpHO, 30JIbHOE
71. IlomenieHus I', 0,8 moT
" 150 - - 40 20
TOILJIMBOIIO AUt rmoJjia
72. HanOynkepHbie I, 0,8 mor 50
ITOMEIIEHUS rmoJjia
73. IlomenieHus
i I', mon 50 - - - -
T'CHEPATOPHBIX
74. YyacTku
B, Ha TomKax,
PaCIOIOKEHUS
. 3aIBIKKAX,
3aIOpPHOM 1
eryJMpyroIen BCHTHITAX,
p KJIalaHax | T. 1.
anmapaTypsbl:
a) B IOMEIICHUSIX 75 — — — —
0) BHE 37aHUH 30 — — — —
Y4acTKH BOIOCHAOKEeHH S, KAHAJTU3AINH H KOMIIPECCOPHBIX YCTAHOBOK
75. BogonpuemHbie
Jlorp I', mon 75 - - - -
YCTaHOBKU
76. Ilomemenus I', 0,8 moT
H 200 - - 40 20
HacOCOB rmoJjia
77. IlomenieHus
i I', mon 50 - - - -
TPYOOIIPOBOJIOB
78. BojonanopHas
o p I', mon 50 - - - -
OamrHs
79. Ilomemenus
e3epB aHj)B IS [, 08 mor 75
PE3EPBYApOB X nosa Bl
OYHCTKH BOJBI
80. PearentHoe
OTJICIICHHE, I', 0,8 moT
5 200 - - 40 20
XJIOpaTopHasi U rmoJjia
AMMOHH3aTOpHAS
81. KommpeccopHbie I', 0,8 moT
peccop 200 - - 40 20
1 BO3TyXOJTyBHBIC rmoJjia
82. BeaTmsanuoH-
HBIE IIOMEILEHUS U
YCTaHOBKH:
a) Kamepsl
BBITSDKHBIX U I', 0,8 moT 50
MIPUTOYHBIX rmoJjia

BCHTUJIATOPOB
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1 2 3 4 5 6 7
0) oTceku st I', 0.8 moT 20 B B B B
kasopudepoB 1 GUILTPOB roja
83. Ilomemenus nis
KOHIUITMOHEPOB U I', 0,8 moT
AHIHOHED 150 - - 40 20
HAcCOCOB, TEIIOBBIE noJsia
MTYHKTHI*
IlomeleHns1 NH:KEHEPHBIX ceTeil M MPoYKe TeXHUYeCKue NoMelieHust
84. MamuHHbIe 37161
HACOCHBIX, I', 0,8 moT
200 - - 40 20
KOMIIPECCOPHBIE U noJsia
BO3JIyXO/1yBHBIE™:
B, na mkamax
pruOoOpoB 150 — — — 20
a) C TIOCTOSIHHBIM
KOHTPOJISI
JIeKYpCTBOM IIE€pCcOHaIa T cton
’ 200 400 200 - 20
MalIMHUCTa
I', 0,8 moT
150 - - 40 20
1oJia
0) 6e3 MOCTOSTHHOTO
JIEKYpPCTBa MEPCOHAIIA B, Ha mcanax
puOopoB 150 - - - -
KOHTPOJIS
85. Kommnpeccopnsie
(cTaHIMU, TOMEIIICHHS,
3aJ1bl)*:
I', 0,8 moT
200 - - 40 20
1oJia
B, na mkamax
a) C MOCTOSIHHBIM puodopoB, 150 B B B B
JIeKYpCTBOM IIEpCcOoHaIa IUTE
yHpaBJeHUs
I', cton
200 400 200 - 20
MalIuHUCTa
I', 0,8 moT
150 - - 60 20
1oJia
0) 6e3 MOCTOSTHHOTO B, Ha mkamax
eXXypcTBa IepcoHaIa pruOOpPOB,
AP P pubop 150 = = = 20
IUTE
yHpaBieHUs
86. Ilomemenus
VMHKEHEPHBIX ceTel
(rajepeu u TOHHENH,
TPaHCIIOPTEPOB, I, mon 20 - - - -
KOHBelepoB, KaOeNbHbIE,
TeII0PUKAI[MOHHBIE,

BOJIOTIPOBOIHBIC U JIP. )

* IIperycMOTpETh PO3ETKH /JIsl IEPEHOCHBIX CBETUIILHUKOB.

** Mcmonmp3oBath Jtammbl Tamna JIZIL.

*#* [IpemycMOTpeTh pa3MeIeHUE CBETHIIBHIKOB B MECTaX KOMITJICKTAIIHH.
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HOpMI/IpyeMBIC IMOKAa3aTCJIN OCBCHICHUA HCKOTOPBIX HOMeH_IeHI/Iﬁ O6H.ICCTB€HHBIX

3naHui U coopyxenuii [10, 13, 16, 17]

Hopmupyemas o R
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1 2 3 4 5 6 7
Oo01eo0pa3zoBaTebHbIE HIKOJbI U HIKOJbI-HHTEPHATHI
1. KnnaccHble KOMHATHI, AyIUTOPHH,
yueOHbIe KaOUHETHI, Ta00paTOPHH,
J1a00paHTCKHE:
a) Ha JIOCKe (cepearHa) B, Ha nocke — 500 | — — 15
0) Ha paboOYMX CTOJIAX U MMapTax I', 0,8 M oT mosta — 500 | — 40 15
2. KaOMHETHl TEXHHYECKOTO B, ma mocke; I', 0,8 M 500 40 10
YePUCHHSI M PUCOBAHHUS OT 1oJja
B, 1,2 m oT mona Ha
3. KaOuneTsl HHGOPMATUKU U JKpaHax auciniees; I,
dop batax A 500 | 400 | — | 25 | 10
BBIYMCIIATENIbHON TEXHUKHU 0,8 M OT moJia Ha
CTOJIaX, MapTax
4. JIuaradoHHbIE KAOMHETHI I', 0,8 M oT moa - 200 - 60 20
5. Macrepckue 1o 00paboTKe I, 0,8 m or nona na
' p p BepcTakax u paGounx | 1000 | 500 | — | 40 | 15
METAJJIOB M IPEBECHHBI
CTOJIaX
6. KabuneTts! 00CTy>KUBaIOLINX BUIOB
TpyZia Ui J€BOYEK:
a) Mo 00paboTKe TKaHEH (IUTHE) I', 0,8 M oT mosta — 500 | — 40 10
0) KynuHapus I', 0,8 M oT mosia — 300 | — 40 15
7. UHCTpyMEHTaIbHAsA, KOMHATa 300
1248 T, 0,8 M 0T nona - . | - | 40 | 15
MacTepa, HHCTPYKTOpa
I', momn; B, 2 M ot
rmoJja ¢ 00enx CTOPOH
8. CnopTuBHBIE 3JTBI -Top — 75 — — —
Ha MPOJI0JIHHOM OCH
MTOMEIIICHHUS
9. CHapsaHbIe, HHBEHTapHEIE,
2pA P T, 0,8 Mot o1 - T = e
XO3SICTBEHHBIE KJIAJIOBBIC
o I', Ha moBepXHOCTH
10. KpoiThle 6acceiiHbl P - 300 | — 60 20
BOJIBI
11. AkroBble 3anbl, kuHoayauropun | I', 0,8 M oT moJia - 200 | 75 90 15
12. DcTpaapl aKTOBBIX 3aJI0B B, 1,5 m oT nona - 300 | - - -
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13. KaOuHeTsl 1 KOMHATHI MTPEMNo/1aBaTeen I', 0,8 M oT oJta - 300 | — | 40 | 15
buoanorexn
14. YuranpHble 3ajbl I', 0,8 M oT oJta 400 300 100 40 | 15
15. HOMGHIGHI/I?I 3aIUCHU U PETUCTpaLuU T, 0.8 M oT moya B 200 | — 160 | 20
ypuTaTeacu
16. Yurarenbckue KaTaioru B, dponr - 200 | — | 60 | 20
KapTOYEK
17. Ilomeniennsa TCMUaTI/IT-ICCKI/IX BBICTABOK T, 0.8 M oT moya B 200 | 75 1 60 | —
HOBBIX IMOCTYIUICHUN
B, 1,2 m oT nmona
18. ITomemenus i pa60THUc NUCIUIEIMU U )JH(I:{;HBGI;I;?I?XO, ] 500 400 _ 195 | 10
BHJICOTEPMHUHAIAMHU, TUCIUICHHBIC 3aJIbI
M OT 10JIa Ha
pabouunx cTojIax
19. IlepemieTHO-OPOIITIOPOBOYHBIE — — 200 | — | 60 | 20
20. ITomemenus mys
anekrpodoTorpadupoBaHus, T, 0.8 M 0T ToMTa B 200 | — | 60 | 20
CBETOKOIUPOBAHUS U
MuKpodoTorpadhupoBaHus
KuHnoreatpsl, Ki1y0bl
21. 3puTenbHble 316l KI1YyOOB I', 0,8 M oT nosia — 200 | 75 | 90 | —
22. BrIcTaBOYHBIE 3aJIbI I', 0,8 M oT moJta - 200 | 75 | 60 | —
23. 3puTenbHble 3aJIbl KHHOTEATPOB I', 0,8 M oT noJ1a — 75 - 190 | —
24. ®oiie KUHOTEATPOB, KIIYOOB I', mon — 150 | 50 | 90 | —
25. KoMHaThl KpYXKKOB I', 0,8 M oT noJia — 300 | — | 40 | 15
26. Kunoannaparssle, 3ByKOaIlIIapaTHEIE, T, 0.8 M ot Toa B 150 | — | 60 | 20
CBETOAIapaTHBIC
27. ApTuctudeckas, rpuMepHas Ha JIMLE 1eloBeKa — 200*% | — | 40 | 15
y 3epKaja
JleTckue T0MIKOJIbHBIE YUPEXKIEHUs
28. IIpuemnrie I', 0,8 M oT moJ1a - 300 | — | 25 | 15
29. PasneBaiibHbIE I', mon - 300 | — | 60 | 15
30. ['pynnoBbi€ ¢ 30HAMU OTAbIXA, UTPAJTIbHBIE,
CTOJIOBBIE, KOMHATBI JIJISl MY3bIKaJIbHBIX 1 I', 0,5 m oT moma - 300 | — | 25|15
TMMHACTUYECKHUX 3aHATHH
31. CnanpHbIe, BEpaHIbI I', 0,5 m oT moma — 150 | — | 25 | 15
32. I/\IISOJ'ISITOpBI, KOMHATBHI I 3a00JIEBIIINX T, 0.5 M oT moya B 150 ~ 195 |15
Jerei
Ilpexnpusitus 001IECTBEHHOT0 MUTAHUS

33. OGenenusie 3a1bl, OyheTh I', 0,8 M oT oJta - 200 | 75 | 60 | 20
34. Pasnatounnie I', 0,8 M oT moJta - 300 | — | 40 | 15
35. I'opsiune, X0JIOHBIE, JOTOTOBOYHBIE U T, 0.8 M oT moya B 200 _ 160 | 20
3arOTOBOYHBIC I[EXHU
36. Moeunble KyXOHHOU M CTOJIOBOM ITOCY/IBI,
MTOMEIIEHUS JUTsl pe3KU XJie0a, TOMEIICHIE I', 0,8 M oT oJta - 200 | — | 60 | 20

3aBe/1yIOIIEro MPOU3BOICTBOM
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37. KOHUJJI/ITepCKI/Ie LIEXH Y TIOMEILECHUS JIJIs1 MyYHBIX T, 0.8 M oT moya B 300 | — | 40 15
n3eIi
38. Moeunsie Tapsl moayhaOpuKaToB IL0O,8 MmoTrmoyta | — 200 | — | 60 | 20
39. Tlomenienus st mepcoHasa I', 0,8 M oT oJta - 200 | — | 60 | 20
40. Dxcneauuu I', 0,8 M oT moJta - 200 | — | 60 -
41. 3arpy304HbI€, KJIaJJOBBIC Taphl I', 0,8 M oT ona — 75 | — | — —

Ipennpusitust 6bITOBOI0 00CJTYKUBAHMS

42. banu:
a) 0)KUJIaJIbHBIE-OCTHIBOYHBIC I', 0,8 M oT moma — 150 | — | 90 | 20
0) pazeBaJibHBIC I,0,8 MmoTrmoyta | — 75 | - | — —
B) MOEYHBIE, AYIIEBbIE I', mon — 75 | -] - —
r) 6acceiHbl I', mon — 100 | — | — —
1) TapUJIbHbIE I', mon — 75 | -] - —
43. [Tapukmaxepckue I',O,8 mormosa | 500 | 400 | — | 40 | 10
44. doroarennpe:
a) CAJIOHBI BBIJIAYH 3aKa30B I', 0,8 M oT moma — 200 | — | 60 | 20
0) ChbeMOYHBIH 3a11 PoTOATETHE IL0,8 MmoTrmoyta | — 100 | — | — | 20
B) oTomabopaTopuu, IOMEIICHHS IS
IIPUTOTOBJIEHUS PACTBOPOB U PErCHEPALINN 0,8 mMormnoma | — 200 | — | 60 | 20
cepebpa
I') IOMEIIEHUS JUI PETYIIN I', 0,8 Mmormosa | 1000 | 300 | — | 40 | 10
45. Ilpaueunsle:
a) OTJICJICHUS TIpHEeMa M BbIJIaY OCIbs I', 0,8 M oT ona — 200 | — | 60 | 20
0) OoT/eNeHNe MEXaHUYECKON CTUPKU U T, o B 200 | — | 60 | 20
MIPUTOTOBJICHUS PACTBOPOB
B) XpaHEHHE CTUPAIBbHBIX MAaTEPHUAJIOB I', mon — 50 | — | — —
') MEXaHUYECKHUE CYIIMIIHbHO-TIaIUIbHBIC I,0.8 mormoma | — 200 | — | 60 | 15
OTJICJICHUS
1) OTJEJCHUS Pa30OPKH, MOYMHKA U YITAKOBKH I,08mormona | — 300 | — | a0 | 15
Oenbs
46. IIpaueunnie ¢ caM00OCTy)KUBAaHUEM I', mon — 200 | — | 60 | 20
47. ATenbe XUMUIECKON YUCTKU:
a) CAJIOH MIPHEMa U BBIIAYU OJICK/IbI I', 0,8 M oT ona — 200 | — | 60 | 20
0) MoMeIIeHne XUMUICCKON YHCTKU I', 0,8 M oT moa - 200 | — | 60 | 20
B) OT/ICJICHHE BBIBEJICHUS TISITCH I', 0,8 Mot moma | 2000 | 500 | — | 40 15
I') IOMEIIIEHUE JJIsl XpaHEHHs] XUMUKaTOB IL0,8mornoma | — 75 | -] - —
48. Atenbe U3roTOBJICHMS U PEMOHTA OJIEKIbI:
a) TIONIMBOYHBIC IIEXU I', 0,8 Mmor moxa | 2000 - — 1 20 10
0) 3aKpOIHBIC OTACICHUS I', 0,8 M oT ona — 750 | — | 20 | 10
B) OTJEJICHUSI PEMOHTA OJIEK bl I', 0,8 mornosra | 2000 | — — | 20 | 10
T') OTJCJICHHS TIOATOTOBKHU TTPUKIIATHBIX I,08mormona | — 300 | — | 40 | 20
MaTepHajoB
1) OTJEJCHUS] PYYHOM M MAIIMHHOMW BSI3KH I', 0,8 M oT ona — 500 | — | 40 | 10
€) YTIOKHBIC, ICKOPATUBHBIC I,0,8 MmoTrmoyta | — 300 | — | 40 | 20
49. ITyHkThI NpoKara:
a) TIOMEIIEHHS IS TIOCETUTEIICH I', 0,8 M oT moJ1a - 200 | — | 60 | 20
B) KJIaJIOBBIE I', 0,8 M oT moa - 150 | — - -
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50. PeMOHTHBIE MacCTEPCKHUE:
a) M3TOTOBJICHUE W PEMOHT T'OJIOBHBIX
) P I,0,8mormona | 2000 | — | — | 40 | 10
yOOpOB, CKOPHSIKHBIE PAOOTHI
0) peMoHTa 0OYBH U TaJIAHTEPEH,
METAJNIOM3ICINH, N3ASIINH 13 I', 0,8 Mmormona | 2000 - - 40 10
TJIACTMACCHI, OBITOBBIX AJIEKTPONIPUOOPOB
B) PEMOHTA YaCOB, FOBEIIMPHBIC U
)P P T,0.8Mormoma | 3000 | — | — | 20 | 10
rpaBepHbIC PAOOTHI
') peMOHT ()OTO-, KHHO-, PAJHO- H
)P ¢ bai T,08mormona | 2000 | — | — | 20 | 10
TeJIeaIapaTyphl
AKuible noma
51. JKwuible KOMHATBI, KyXHU I', 0,8 M oT moma - 100 — — —
52. Kopunopsl, BaHHBIE, TyaJEThI I', mon — 50 — — —
53. OOGm1e10MOBBIE TOMEIICHHUS:
a) BECTUOIOH JKIIIBIX 3JJaHUHN I', mon — 30 — — —
0) Mo3TaKHBIC KOPHUIOPHI U JTHU(PTOBBIS
) p Hup ¢ I', mon - 20 - - -
XOJUTBI KUAJIBIX 3IaHHH
I', mox,
B) JICCTHHIIHI U JICCTHUYHBIC TUTOIIAIKH
o MJIOIIAAKH, — 10 — — —
KWIIBIX 3TaHUH
CTYIICHU
T'ocTHHHLILI
54. bropo oOciy>)kuBaHUS I', 0,8 M oT mosta — 200 — 60 20
55. Ilomenienus 1eKypHOTO
HISHIA REHYP r,08mormoma| — | 200 | — | 60 | 20
00CITY>KMBAIOIIETO MepcoHaIa
56. I'octunnie I', 0,8 M oT moJta - 150 - 90 -
57. Homepa I', 0,8 M oT moJ1a - 100%* - - -
BuITOBBIE 31aHNS W TOMeENIEHUs P eTMPUsITHI
58. CaanTapHO-OBITOBBIE TOMEIICHHUS:
a) YMbIBAJIbHBIE, TyaJIeT, KypUTEIbHbIE I', mon — 75 — — —
0) mymieBbie, rapaepoOHbIe, TOMEIICHHS
JIsl CYIIIKH, 00€CTIBIITMBAHUS U
JULA CYIIKH, I', mon — 50 — - —
00e3BpeKUBaHUs OJIEXK Il U 00YBH,
MOMeIlleHUs 1J1 000orpeBa paboTarINX
59. 31paBOyHKTHI:
a) O)KUJIAJIbHBIC I', 0,8 M oT moJta - 200 - 60 15
0) perucrparypa, KOMHATHI IEKYPHOTO
) erucIparyp ACKYP r,08mormoma| — | 200 | — | 60 | 15
nepcoHaa, KaOMHET 3aBETYIOIIETO
B) KaOMHETHI BpaueH, epeBs30YHbIC I', 0,8 M oT noJ1a — 300 — 15 15
I') IpOLEeypHbIE KaOMHEThI I', 0,8 M oT noJia — 200 — 25 15
ABTOKJIABHBIC, KJIAJIOBBIC TIEPEBI30YHBIX
X S P r,08mormoma| — | 150 | — | — | -
1 JICKQpCTBEHHBIX CPEJICTB
1) UHTJISITOPUU I', 0,8 M oT noJ1a — 200 — 25 15
) MIOMEIICHUS JUTS TUIHON TUTHCHBI
) m a I', 0,8 M oT moma - 75 — — —
KESHIIMH
3nanus ynpaBjaeHHus
60. KaOunets! u pabourie KOMHATHI I', 0,8 Mmormona | 400 300 - 60 15
61. MamuHONMCHBIE ¥ MaITUH.OIOPO I', 0,8 Mmormona | 500 400 - 40 10
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62. Kondepenu-3ansl, 3a1sl 3aceganuii | I', 0,8 M oT mona — 200 75 60 15
63. Kynyapsi ((oiie) I', mon — 150 50 90 —

JlabopaTopuu

64. JIabopaTopuu (XUMUH, TEPMUIECKHE,
crieKTporpaduyuecKue, MUKPOCKOITHBIE,
(boToMeTpruiecKre, MEXaHUUECKUE U I'0,8 Mmormona | 500 400 - 40 10
pagron3MepUTEbHbBIE, SJIEKTPOHHBIX
YCTPOWCTB), IpenapaTopcKue
65. Ananutudeckue jabopaTopun — 600 500 — 40 10
66. Becorie, TepMocTaTHBIC I', 0,8 M oT moJ1a 400 300 - 60 15
67. {ucunnstopHsie, GOTOKOMHATHI, T, 0.8 M oT moya B 200 B 60 20
CTEKJIOJyBHbIE
68. ApxuB npo0, XpaHEHNE PEAKTHBOB B, 1,0 M oT ona — 100 — 60
69. Moeunble — — 300 — 40 15
IIpoune nomMenieHusi MPOM3BOICTBEHHBIX, BCIIOMOraTeJIbHbIX U 0011IeCTBEHHBIX 3IaHUI
70. [Tomemenus nexxypaoro nepconana | I, 0,8 M ot mosa — 150* — 60 20
71. Bectubronu u rapaepoOHbie
YIMYHOW OJ€KJIBL:
a) B 3aBEJICHHUSIX 00pa30BaHus, KIy0ax,
OOLIEKUTHUAX U [VIABHBIX BXOJIaX Ha
KpPYIHBIE IPOMBIIUICHHbIE I', mon — 150 — — -
MPEIIPUSATHS, BCIOMOTaTEIIbHBIC U
0OLIECTBEHHbIE 3JaHUS
0) B MPOYHX MIPOMBIIIICHHBIX,
BCIIOMOTaTEIbHBIX U OOI[ECTBEHHBIX I', mon - 75 - - -
3/1aHUSAX
72. JlecTHULBIL:
a) rJ1aBHbIE JIECTHUYHbBIE IPOXOIbI I', mon
IIPOMBILIEHHBIX, BCIIOMOTaTEIbHBIX U (rutomaaku, — 100 — — -
OOIIECTBEHHbIX 3/1aHUN CTYIIEHH)
0) mpoume JIECTHUYHBIE MPOXOIbI I', mon — 50 — — —
73. JIudToBBIE XOIBI B OOILIECTBEHHBIX,
IIPOU3BOJICTBEHHBIX, I, o B 75 B B B
aJIMUHUCTPATUBHBIX M OBITOBBIX
3/1aHUSAX
74. Kopuiopbl U IPOXObL:
a) rJIaBHbIE KOPUJIOPBI U TPOXOIbI I', mon — 75 — — —
0) mpoune KOpUA0pbl U MPOXOIbI I', mon — 50 — — —
75. MaiuHHbIe OTAEIeHUS TUPTOB U T, 0.8 M oT moya B 30%* B B B
MOMEILEeHUs 1)1 (PPEOHOBBIX YCTAHOBOK
76. OcTanbpHble IPOXO/IbI B
TEXHUYECKUX dTAKaX, IMOJABAJIAX U I', mon — 10** — — —
yepaaxKax
77.Yepnaku I', mon — Sk — — —

* J171s1 MECTHOTO OCBEILEHUS IPENYCMOTPETh PO3ETKH.

** HopMmbl AJ1s1 JTaMIT HaKaJIUBaHUSI.
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Tabmuma b9.1 — HomeHkitatypa 1 TEeXHUYECKHE MapaMeTphbl CBETHILHUKOB TIO/T JiaMITbl HakanuBanus, JIPJI, JIPU u JIHaT [17, 43...50]

671

Pazmepsl, Mm
Kiacc Tun KA, % Crenenn (ue 612)JICC) Crioco0
Tun cBeTUIIbHUKA
ceeropacnpenenenus | KCC . | B HIKHIOIO | 3allUTHI JUIMHA MOHTaxa*
oOmmmi BBICOTA
noycdepy (mmamertp)
1 2 3 4 5 6 7 8 9
CBETUJIHLHUKH TOJI JIAMIIbI HAKAJUBAHUS

HCII01-60-002 P M 65 40 1P54 150 180 2
HCI102-100-001, HCI102-100-003,
HCTI02-200-001, HCTI02-200-003 P M 70 42 IP36 172 268 2
HCI103-60-027 P M 80 45 1P54 150 230 2
HITI103-2x40-001, HIIT103-100-001 I1 )| 60 60 IP 65 305 171 5
HITI103-100-002 I1 M 60 60 1P 64 305 180 5
HITI103-2x40-003, HIIT103-100-003 I1 M 60 60 IP 65 305 180 5
HIII105-100 I1 M 75 75 1P54 150 350 5
HCI105-300-111 I1 )| 75 70 1P54 435 458 1,3
HCI106-200-611 )| J 70 70 1P54 340 360 1,3
HCI109-100, HCI109-200 P M 75 45 1P51 136 252 2
HCIT11-100 I1 -2 67 67 P62 165 330 23
HCIT11-200 P M 77 47 210 390 ’
HCIT11-500 I1 JI-1 67 57 1P52 310 440 1,3
HCIT17-100-002 I1 )| 75 75 1P20 220 220 1,2,3
HCIT17-200-003 I1 JI 75 75 1P20 284 351 1,2,3
HCII17-500-003 I1 J 75 75 1P20 320 444 1,2,3
HCIT18Ex-75, HCIT18Ex-100,
HCITI8Ex-150, HCIT18Ex-200 I1 )| 70 55 1P65 205-420 | 420-435 1,3
HIT021-60-003 I1 )| 60 60 1P20 280 140 5
HITO21-2x40-004 I1 )| 55 55 1P20 285 120 5
HITO21-100-005 I1 )| 60 60 1P20 285 120 5
HCI121-200-121 I1 )| 55 55 1P65 255 530 1,2,3




[Tpomomxenue Tadmuikl b9.1

1 2 3 4 5 6 7 8 9
HCTI122-100 IT -2 75 75 5'0 225 280
o K 65 65 1P60 310 480
HCII22-500 70 70 5'0 295 430 1,2,3
N I-1 67 67 1P63 325 790
-2 75 75 5'0
IT il 60 60 1P65
HCTI123-200 T il 75 55 P65 410 400 1,2,3
HCTI141-200-001 130 170
HCTI41-200-003 P M 70 42 IP63 170 280 2,3
HCTI147-100, HCT147-200 P M 65 40 1P65 230 430 2
cBeTHJILHUKM o Jamnbl IHaT
JKTITI01-70, XKTIIT01-100 I1 | 68 60 IP54 340/385 200 5
KCT101-400-001, 2)KCIT01-400-002 IT K 87 73 1P23,1P53 369 500 2,3
KCI101-400-701, )KCIT01-400-702 IT r 78 78 P54 471 610-625 2,3
KCI101-400-721 I1 I 84 84 1P20 471 625 2,3
KCI101-400-722 IT r 71 71 IP53 471 625 2,3
KCI101-400-732 I1 I 69 69 1P54 471 640 2,3
KCI101-400-701 IT r 88 88 1P23 471 640 2,3
KCT102-70-113 I1 C 80 80 1P54 205 420 2
r 60 60 1P23 480 610
KCT102-250 1 il 65 65 IP54 480 610 1,23
JKTIT102-250, XKTIT102-400 I1 I, JI 70 60 1P23,1P54 | 375/590 235 2,6
2KCI102-250, 2KCI102-400 IT I, JI 60 60 1P23,1P54 480 280 2,3,5
JKBI103-70, XKBI104-70 I1 | 75 60 1P65 360/360 210 2,6
JKBIT03-100, XKXBI104-100 IT i 75 60 1P65 360/360 210 2,6
KCT104-250 IT I, 1 65 60 P54 480 610 2,3
KCT104-400 I1 K, T 65 60 1P23,1P54 480 610 2,3
KCTI05-150 P M 70 45 P54 310 540 1,2,3
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[Mponomxenne Tabnuuer 9.1 —~

-

1 2 3 4 5 6 7 8 9
KCIT07-150 IT K 70 70 1P23 430 470 1,2,3
I 60 60 1P54
KCIT11Ex-100, XXCIT11Ex-150 P M 70 40 1P65 295 580 1,2
KCIT11-250-022 I1 Jil| 71 71 1P65 325 510 1,2
KCII11-400-021 IT yil| 71 71 1P65 325 530 1,2
KCIT11-250 P M 75 40 1P52 310 560 1,2
KCIT12-250 IT I, K 70 70 1P54 400 350 1,2,3
KCIT12-400 IT I, 70 70 1P54 470 450 1,2,3
KCIT 14-70-001 I1 Jil| 85 85 1P23,1P54 215 310 1,2,3
KCIT 14-150-002 IT yil| 85 85 1P23,IP54 280 330 1,2,3
KCIT 14-250-001 I1 Jil| 85 85 1P23,1P54 480 525 1,2,3
JKCIT 14-400-001 IT yil| 85 85 1P23,IP54 480 610 1,2,3
KCIT17-250 P M 70 45 1P65 395 610 1,2
KCIT17-250 I1 r 65 65 1P54 470 525 1,2
KCIT17-400 IT r 75 75 1P20,1P54 395 720 1,2
KCIT120-250 I1 I, T, K 70 70 1P54 460 485 1,2,3
CBEeTWJIBLHUKN noA Jamnbl JIPJI
PIIIT-01-50 I1 Jil| 65 65 1P54 340/385 200 5
PIIIT-01-80, PIIII-01-125 IT yil| 60 60 1P54 340/385 200 5
PCI102-80, PCT102-125 P M 80 45 1P65 230 490 1,2
I1 Jil| 60 60 1P54 450/620 | 655/745
PC1104-250, PCT104-400 m r 65 65 P23 | 420/580 | 640/730 | 2
PCII105-125 I1 r 70 70 1P20 320 365 1,2
PCII105-125 IT yil| 65 65 5’3 320 365 1,2
PCII105-250 I1 r 70 70 1P20 369/425 475 1,2
PCIT105-400 IT r 70 70 1P20 480/515 565 1,2
PCI107-125, PCITI07-250 IT I'’a 70 70 1P54/1P23 470 430 1,2
H M 75 75 1P20,1P60 320 425 1,2,3
PCTI08-125 IT T 80 80 5'0,5'3 320 425 1,2,3
PCII108-250 I1 Jil| 75 75 1P23 405 408 1,2,3
PCIT108-400 IT yil| 75 75 1P23 435 650 1,2,3

Sl



[Tpomomxenue Tadmuikl b9.1

1 2 3 4 5 6 7 8 9
PCII11-250 I1 M 75 75 1P54 325 530 1,2,3
PCII11-400 I1 M 75 75 1P65 460 660 1,2,3
PCIT16-400 I1 JT 62 62 P54 620 580 1,2,3
PCII17-250, PCII17-400 I1 I 70 70 P54 470 525 1,2,3
PCIT18-250, PCIT18-400 I1 JUT/K 70/75 70/75 1P20 440 420 1,2,3
PCI120-250 I1 JUT 72 72 1P23 420 470 1,2,3
PCI120-400 I1 JT 72 72 1P23 560 570 1,2,3
PCI120-700 I1 JUT 72 72 1P23 575 540 1,2,3
PCII21-80, PCII21-125 I1 )i 65 65 1P23 345/365 | 320/385 1,2,3
PCI125-250 P M 60 60 P54 470 605 1,2,3
PCI126-125 I1 i 70 70 1P23 193 350 1,2,3
CBeTHJILHUKM 10oJ Jamnsbl [[PU
I'TITI01-50, TTITT01-80 I1 i 65 65 1P54 340/385 200 5
I'TITI01-125 I1 i 60 60 P54 340/385 200 5
I1 r 60 60 1P54 480 610 1,2
TC1104-250 i K 65 65 1P23 430 610 1,2
IT i 60 60 P23 480 610 1,2
FC1104-400 I1 r 65 65 1P23 480 610 1,2
I'CI105-175 P M 70 40 P54 369 560 1,2,3
I'CI105-400 I1 I'-3 75 75 1P20 369 560 1,2,3
I1 K 70 70 1P23 440 515 1,2,3
FCno7-17s I r 60 60 P54 440 515 1,2,3
75 75 1P54
I'CI115-400 IT r-2 70 70 1P20 471 903 1
60 60 5'0
I'CI118-250 IT E 70 70 1P20 440 420 1,3
I'CIT118-400 I1 -2 70 70 1P20 440 420 1,3

(49!



OxonuaHue Tadmunel b9.1

€Sl

1 2 3 4 5 6 7 8 9

i)

T'CIT18-400 1 K-2 70 70 P20 440 420 1,3
r-4

T'CI120-250 i T/T/K 70 70 IP23/IP65 | 460 420 1,2,3

T'CI120-400 i T/T/K 70 70 IP23/IP65 | 450 460 1,2,3

T'CI123-400 I I-1 62 62 1P20 - - 1,2,3

T'CI124-400 I T-1 62 62 1P20 - - 1

T'CII25-125, TCII25-175, [CI125-250 I I-1/K2 62 62 1P20 1

*(bo3Ha4yeHue crocoba MoHTaXxa: 1 — Ha TpyOy ¥4"; 2 — Ha KPIOK; 3 — HA MOHTaXHBI Po(uIIb; 4 — Ha IITAHTE; 5 — HA OMOPHYIO MOBEPXHOCTH; 6 — TPOC.

Tabmuma b9.2 — HomeHki1aTypa 1 TEXHUYECKHE MTapaMeTphbl CBETHILHUKOB TI0]T JIIOMHHECIIEHTHBIC JTaMItbl [17, 43...51]

b KIIJ N
55 : | 25 12 | 8%
Tun cBeTunpHUKA 5 g GZJ Tun KCC 5 ; —ie? ["aGapuTtsl, MM 5 E[ é g
: & g £% S # -
0 m =
1 2 3 4 5 6 7 8
JICII01-2x36 P M 75 75
TICTI01-236 o il 60 60 1400x260x210 P64 1,2,5,6
JICIIO1-2x58 P M 75 75
TICII01-2x58 Wi il 50 60 1700x260x210 P64 1,2,5,6
JITITI04-2x36 IT i 60 60 1290x190x140 IP54 5
JITITTOSEx-18, JITITIOSEx-2x18 P M 70 70 800x190(240)x150 5'4 5
JITTTTOSEx-36, JITITIOSEx-2x36 P M 70 1400x190(240)x150 1Exdell 5
JITTITOSEx-58, JITITIOSEx-2x58 P M 70 70 1700x190(240)x150 1Exdell 5
JIIIO06-2x18, JITIO06-2x36 IT JVA-2 | 75/70 | 75/70 650(1260)x15974x 1P20 5
JITITIO07-58, JITITI07-2x58 IT i 60 60 1570x100(160)x100 IP65 5
JITIIT07-18, JITITI07-2x18 IT i 60 60 660x100(160)x100 IP65 5
JITITIO07-36, JITITI07-2x36 IT i 60 60 1270x100(160)x100 IP65 5




Oxonuyanue Tabmunsl 59.2

1 2 3 4 5 6 7 g
JICII 09-18, JICTT 09-2x18 I il 80 80 660x98(158)x100 P65 2,3,6
JICIT 09-36, JICTT 09-2x36 I il 80 80 1270x98(158)x 100 P65 2,3,6
JICIT10-36, JICTT10-2x36 I il 84 84 1248x124(164)x170 P65 2.3.6
JICIT10-58, JICTT10-2x58 I it 84 84 1548x124(164)x170 P65 2.3.6
JTO11-2x18, JITIO1 1-4x 18 I T 70 70 650x340(650)x94 5
JIIIO11-36, JITO1 1-2x36 i T 70 70 1255%170(340)x94 1P20 5
JITIT12-18, I 12-2% 18 i il 75 75 790x78(170)x125 P65 5
JITIIT12-36, JITIT1 2-2x36 i il 75 75 1396x78(170)x 125 P65 5
JITIIT12-2536 I il 84 84 1270x124x 180 P66 5
JITIIT12-58, JITIT12-2%58 i il 75 75 1660x78(170)x 125 P65 5
JO12-2x18 i il 75 75 645x165x91 P20 5
JTO12-2x36 i il 75 75 1250x165x91 1P20 5
JO12-2x58 i il 75 75 1555%165x91 P20 5

H M 75 75 750x152x204 P65 2,3,4,6
JICIT18-18, JICIT18-2x18 I il 70 70 720%270x204 54 2.3.4.6
JICITI8-36 I il 88 83 1330x75%165 54 2.3.4.6
JICITI8-36 q M 75 75 1330x75(152)x180(204) P65 2,3,4,6
JICITI8-2x36 i il 70 70 1330x270x204 54 2.3.4.6
JICITI8-58, JICTT18-2x58 H M 75 75 1630x(75)152x180(204) P65 2.3.4.6
JICITI8-58, JICITI8-2x58 i il 70 70 1630x152(270)x204 54 2.3.4.6
7IC020-36, JICO20-2x36 0 UM | 70 70 1265x90(110) x120 54 2.3.5
JIC020-58, JICO20-2x58 /0 UM | 70 70 1565x90(110)x120 1P20 2,3, 5
JITITI20-18, JIITII20-2x 18 I il 75 75 630x103(175)x114 P54 5
JITIT120-36, JITTIT20-2x36 i il 75 75 1235x103(175)x1 14 P54 5
JITITI20-58, JIITII20-2x58 i il 75 75 1585x103(175)1 14 P54 5

*O0o03HaueHue crocoba MoHTaxka: | — Ha TpyOy %"; 2 — Ha KproK; 3 — Ha MOHTaXHbIH mpoduib; 4 — HAa MTaHre; 5 — Ha OMOPHYIO

MIOBEPXHOCTH; 6 — TpOC.
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Tabnuma 59.3 — HomeHk1atypa U TEXHUYECKHE ITapaMeTPhbl CBETOIMOHBIX CBETHILHUKOB [50...55]

NF s cx | ek
o S
Tumn cBeTUIbHUKA E g GZ) Tun KCC )E[ % —ie? ["aGapuTtsl, MM % E[ é é
3 =4 g E %‘ O 8 S g
0 m =
1 2 3 4 5 6 7 8
CBEeTHWJILHMKH MOJI CBETOIMO/IHbIE TPYOUAaThIe JaMIbl (AHAJIOT JIOMHHECIHEHTHBIX JJaMn MapKupoBkHu T8)
JI10 12-01-16 I1 )i 94 94 590x420x60 1P40 5
JAI10 12-01-22 I1 i 94 94 590x420x60 1P40 5
JI10 12-01-32 I1 )i 94 94 590x690x85 1P40 5
JI10 12-01-34 I1 i 94 94 590x420x60 1P40 5
JI10 12-01-36 I1 i 94 94 1130x420x85 1P40 5
JAI10 12-02-22 I1 i 94 94 600x300x60 1P40 5
JI10 12-02-43 I1 i 94 94 1200x300x60 1P40 5
JAI10 12-301-14 I1 )i 94 94 659x106x70 1P40 5
JAI10 12-301-14 I1 )i 94 94 659x106x70 1P40 5
JI10 12-301-14 I1 i 94 94 665x106x70 1P40 5
JIIIT 12-001 I1 J/K/T 95 95 673x113x105 1P65 2,5
JICO 11-940 I1 | 95 95 720x400x60 1P20 2,5
CBEeTHUJILHUKH CO BCTPOEHHBIMH CBETOAUOAAMH
JI10 12-01-11 I1 | 94 94 320x420x60 1P40 5
JI10 12-01-45 I1 )i 94 94 320x420x60 1P40 5
JI10 12-02-11 I1 )i 94 94 300x300x60 1P40 5
KKX-1 I1 i 90 90 191x177x96 P64 5
CIII 2101 I1 )i 90 90 180x80 1P65 5
CIIb-2 I1 r 90 90 155x35 1P20 5
JUIIT 72 I1 JUT'/K/C 90 90 270x175x130 1P66 5
JBO 12-6 I1 r 90 90 330x80x40 1P40 5

*O0o3HaueHue crmocobda MoHTaxa: | — Ha TpyOy 4"; 2 —

MIOBEPXHOCTH; 6 — TpOC.

Ha KpIOK; 3 —

Ha MOHT@XHbIH mpoduib; 4 — Ha mMTaHre;, 5 — Ha OMOPHYIO

99!
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HNPUJIOKEHHUE B10

TexHuueckue mapaMCTpPhbI HauOolee HIUPOKO MPUMCHACMBIX HCTOYHHUKOB CBCTA

Tabnmma b10.1 — DnekTpudeckue U CBETOTEXHUYECKHE TTapaMeTPhI JIaMIT HAKAJIMBAHUS TUTIA B [17, 20]

3HAYEHHE CBETOBOIO MOTOKA ), JIM
MomHoCTh T B
neTounmka. Br OMHUHAJILHOE HAMPSKCHHUE TUTAHUST ,
’ 220 225 230 235 240 250
25 - - 220 200 — —
40 415 430 430 410 420 410
60 730 730 720 710 710 695
75 960 960 945 920 — —
100 1380 1380 1360 1360 1360 1320
125 — 1700 1700 1680 - -
150 2220 — 2200 1950 2060 2160
200 3150 3100 3000 3000 - -
300 — — 4750 4700 — —

¥ v}
) HoMHHAIBHBIH CPOK cirykOb — 1000 gacos. Tum nokomst — E27/27.
seske (V)
) B 3aBHCHMOCTH OT TIPOM3BOINTENIS ¥ MOANDUKALIAN CBETOBOH ITOTOK MOXKET OT/IHIATHCS JI0
+ 5 %, a cCBeTOBOM MOTOK JIaMIT ¢ MAaTUPOBAHHOM K0JI00# — HE MeHee 97 % OT yKa3aHHOTO.

Tabnuna b10.2 — Texuuueckue napameTpsl JIOMUHECHEHTHBIX JJaM MapkupoBku T8 [17, 21]

MOoIIHOCTB, CaetoBoit Hseroas Angpiexe Cpox Hnuna,
Tun TeMIepar | IBETOMepeaa | CIIyXOBbl,
Bt MOTOK, JIM MM
ypa, K uu, R, TBIC. U
JIB18 1250 3450 57 13...15
JIAIL18 850 6200 90 13...15
18 JIEL{18 850 3900 85 13...15 604
Lumilux
L18W/827 1350 2700 >80 18...20
JIB36 3050 3450 57 13...15
JIALL36 2200 6200 90 13...15
36 JIELI36 2150 3900 85 13...15 1214
Lumilux
L18W/827 3350 2700 >80 18...20
JIB36 4800 3450 57 13...15
58 IleF;IIl_}13u6X 3330 3900 85 13...15 1514
L53W/827 5200 2700 >80 18...20

Tpumeuanus. 1. [lnamerp TpyOku Jlamm MapkupoBku T8 paBeH 26 Mm.

2. B Tabnuue npuBeaeHO yCpPEeIHEHHOE 3HAYCHUE CBETOBOTO ITOTOKA, KOTOPOE Y PasHbBIX MPO-
M3BOJMTENCH MOKET HECKOJIBKO OTIMYATHCS, MO3TOMY TPH BBITIOJTHEHUH KyPCOBOTO MPOEKTA CIEAYET
oOpamiatbcsi Ha AIIEKTPOHHBIE PECYPCHI, YKa3aHHBIE B 3ariiaBud (WM WHBIE) M MPUHUMATh KOHKPET-
HYIO JIAaMIIy ¢ KOHKPETHBIMHU NapaMeTpaMi MOIIHOCTH, CBETOBOTO ITOTOKA, I[BETOBOU TEMIIEPATypPHI,

MHJIEKCa [IBETOIEepelau U CpoKa CIIyKOBbI.
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Tabnuna b10.3 — Texuuueckue napameTpsl JIOMUHECHEHTHBIX JJaM MapkupoBku T5 [17, 21]

MorHocts, Bt CBeToBOH Timmsa, My MOIIHOCTS, CBeToBOH Timmsa, My
MNOTOK, JIM Bt MOTOK, JIM
6 270...320 212 28 2350...2600 1149
8 385...450 288 35 3050...3300 1449
13 750...950 517 39 2850...3400 849
14 1100...1200 549 49 4100...4310 1449
21 1660...1900 849 54 4100...4850 1149
24 1660...1950 549 80 5700...6800 1449

Ipumeuanus. 1. Jnamerp TpyOKu Jiamn MapKupoBku T8 paBen 16 mwm.

2. B Tabnuiie npuBeneH AWana3oH 3HAUYEHUM CBETOBOTO MOTOKA. Ero KOHKpeTHOE 3HAa4YeHUE y
Pa3HBIX MPOU3BOIUTEICH MOKET BApbUPOBATHCA B YKa3aHHOM JIMAINa30HE, MMOITOMY IIPH BBHIMIOJTHEHUU
KYpCOBOI'O INpOEKTa clieAyeT oOpallaTbCsi Ha AJIEKTPOHHBIE PECYpChl, yKa3aHHbIE B 3arjaBuu (Wid
WHBIC) U TPUHUMATh KOHKPETHYIO JIAMITy ¢ KOHKPETHBIMH IMapaMeTpaMu MOIIHOCTH, CBETOBOTO TIOTO-
Ka, [IBETOBOM TEMIIEpaTyphl, HHACKCA I[BETONEPEIaur U CPOKA CITY>KOBI.

3. Tumn nokomnst samn — G5, HOMHUHAIIBHBIN CPOK cIy>kKObI Jiamt — 13000...20000 gacos.

Tabnuna b10.4 — TexHuyeckue napameTpbl 3HEProcOEperaruux KOMIAKTHBIX JIFOMUHECLEHTHBIX
namn (KJLT) [32, 33, 34]

MoIHOCTB, Hseroas CeroBoit Tun MoIHOCTb, Hserosas | Ceerosoit Tun

Br TEMIEPATYPR, | 11 otok, 1M LIOKOJIA Br TOMICPaTypa) - HOTOI, LIOKOJIA
K > , K M,

7 2700, 3500, 286...310 El14, E27 32 2700, 4000 1590 E27
9 4100 435...540 El14, E27 35 2700, 4000 2285 E27
11 2702%3800’ 535...680 El14, E27 45 2700, 4000 2620...2700] E27
13 2700, 4000 665...780 El14, E27 55 2700, 4000 3200...3300] E27
15 2700, 4000 720...990 El14, E27 65 2700, 4000, 3800...3900, E27
18 2700, 4000 |1010...1120 E27 85 6500 5100...6000/E27, E40
20 2700, 4000 950...1200 | E14, E27 105 2702%3800’ 5300...6600/E27, E40
23 2700, 4000 |1260...1500| E14, E27 125 4000, 6500 7500 E40
25 2700, 4000 |1500...1520 E27 150 4000, 6500 7000...9000] E40
26 2800, 4200 | 1456...1612 E27 200 6500 12000 E40
28 2800, 4200 |1568...1736 E27 240 6500 14400 E40
30 2700, 4000 |1800...1900 E27

Ilpumeuanus. 1. B Tabnuiie mpuBeIeHBl YCPEIHCHHBIC JAHHBIC PA3JIMYHBIX MPOU3BOJAUTEIICH,
MOATOMY TPHU BBITIOJJHEHUH KYPCOBOTO MPOEKTA CIEAYET 00paIaThCs Ha AIEKTPOHHBIE PECYPCHI, yKa-
3aHHBIC B 3arjaBUU, WJIA WHBIE W NMPUHUMATh KOHKPETHYIO JIAMITy ¢ KOHKPETHBIMH IapameTpamu

MOIIHOCTH, IIBETOBOI TEMIICPATYpPhI, CBETOBOT'O IIOTOKA, HOKOJIA U CpOKa CJ'IY)K6BI.

Ta6muma b10.5 —Texanueckue nmapamerpsl cBetoauoAHbIx Jiamm LED [35, 36, 37

Moumocts, Bt CaeToBoil I{BeToBas I'abaputsl (xuamerTp Tun noxoust
MOTOK, JIM Temneparypa, K X JJIMHA), MM
JJ1s1 3aMeHbl J1aMIl HAKAJIMBaHHUS
3 250...320 3000, 4000 50 x 85 El4
3,5 320 3000, 4000 37..45x 81...104 El14, E27
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Oxkonuanue tabdmuie 510.5

Moumocts, Bt CaeToBoil I{BeToBas I'abapursl (xuamerp Tun HoKxoust
MOTOK, JIM Temneparypa, K X JJIMHA), MM

5 400...720 3000, 4000 37...63 x80...110 E14, E27
7 520...630 3000, 4000, 5000 37...60 x75...112 El14, E27
7,5 675 3000, 4000 37...45x81...113 El14, E27
8 650...820 3000, 4000 63 x 104 E27

9 820 3000, 5000 45 x 78 E27
10 790...810 3000, 4000, 5000 60 x 112...115 E27
11 880...990 3000, 4000, 5000 60 x 110 E27
12 1060...1130 3000, 5000 60 x 108...128 E27
15 1200...1530 3000, 4000 60...62 x 122...126 E27
18 1820 3000, 5000 60 x 126 E27
20 1600...1800 3000, 4000, 5000 60...80x 119...150 E27
20 2800 2700, 6700 90 x 204 E27, E40
30 2550...4200 2700, 6700 90...100 x 178...204 E27, E40
40 3400...5600 2700, 4000, 6700 | 90...120 x 215...235 E27, E40
50 4400...7000 2700, 6700 90...140 x245...260 E27, E40
60 8400 2700, 6700 90 x 285 E27, E40
60 6000 6500 111 x310 E40
75 6500 6500 111 x313 E40
86 12040 2700, 6700 105 x 209 E27, E40

JJ1s1 3aMeHbl TIOMMHECHEHTHBIX JIaMIl MApKUPoBKH T8

7 1015 4000, 6000 26 x 600 G13
16 2320 4000, 6000 26 x 1200 G13
22 3190 4000, 6000 26 x 1500 G13

Ilpumeuanus. 1. B Tabnuie npuBEACHBI YCPEAHEHHBIC TaHHBIC PA3TUYHBIX (POpM KOJIOBI

(CTaHHapTHOFO BUJa, B BUJC 1Iapa, B BUJC CBCUH; BUJA JIaMIIbl HAaKAaJIMBAHUSA THUIIA BK) Pa3JIMYHBIX

MIPOM3BOIUTENEH, IOATOMY IIPU BHIIIOJHEHUH KYpPCOBOI'O MPOEKTA ClIeayeT o0paliarbcs Ha 3JIEKTPOH-

HBIE PECYpPCHI, YKAa3aHHbIEC B 3aIJIABUM, WIM MHbIC U IPUHUMATh KOHKPETHYIO JIaMIly ¢ KOHKPETHBIMU

napaMeTpamMu MOLIHOCTH, LIBETOBOM TeMIIepaTypbl, CBETOBOI'O MOTOKA, IIOKOJISI M CPOKA CITY>KOBI.

2. HomunanbHbI cpok ciyx0s1 amn — 0 30000 yac, Hanpsoxenue nutanus — 220...240 B.

Tabmuma b10.6 — Texuuueckue mapaMeTpsl ra3opas3psAaHbIX jami Bbicokoro aasnenus JPJI, JIPU,
JHaT [17, 33, 38, 39, 40, 41, 42]

HomunuaneHoe . Cpok ["abaputsl, MM
MomnHOCTb, CseToBoi Tun
B HaIpsDKEHUE, CILYXOBl,
T MOTOK, KJIM JTHaMETP JUIMHA LOKOJIS
B TBIC. YaCOB
Jlamnibl Tuna JIPJI
50 230 1,8...2,0 5,0...6,0 56 130 E27
80 230 3,2...3,8 5,0...16,0 71...81 155...165 E27
125 230 5,35...6,3 5,0...16,0 76...91 168...184 E27
250 230 12,0...13,0 | 5,0...16,0 91 226...228 E40
400 230 20,0...23,0 | 5,0...16,0 122 290...292 E40
700 230 38,0...40,0 | 12,0...16,0 | 141...152 | 328...368 E40
1000 230 55,0...58,5 | 12,0...15,0 | 166...181 | 399...410 E40
Jlamnisl Tuna IPU
70 \ 230 | 52..56 [100..150] 50..91 | 141...184 | E27
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Oxkonuanue Tadmuns 510.6

MomnHOCTb, HommnanbHoe CseToBoM Cpox T'aGapursl, MM Tun
Br HaIpsDKEHUE, HOTOK, KM CITY OB, — _— HOKOMSE
B TBIC. 4aCOB
125 230 6,3...8,3 3,0...10,0 62...91 168...184 E27
150 230 12,0...12,9 | 10,0...15,0 20...55 138...141 E27
175 230 12,0 4,0 91 227 E27
250 230 18,0...20,5 3,0...20,0 46...91 216...260 E40
400 230 32,0...42,0 5,0...20,0 46...122 280...300 E40
700 230 59,5 5,0 122 300 E40
1000 230 85,0...90,0 3,0...12,0 66...100 382...485 E40
Jlamnsl Tuna IHaT
50 230 3,6...44 6,0...28,0 32...42 156...165 E27
70 230 5,8...6,5 6,0 ...28,5 37...42 155...165 E27
100 230 8,0...10,7 6,0...28,5 42...48 155...214 E27, E40
150 230 14,5...17.,5 6,0...28,5 38...48 201...227 E27, E40
250 230 25,0...33,0 | 10,0...28.5 38...48 227...260 E27, E40
400 230 45,0...55,0 | 15,0...28.5 38...48 249...283 E27, E40
600 230 88,5...90,0 | 24,0...32,0 46...48 290...292 E40
700 230/400 64,0 10 — — E40
1000 230/400 130,0...140,0 | 10,0...24,0 65...67 372...396 E40

Ilpumeyanus. 1. B Tabnuue npuBeneHbl YCPEeIHEHHbIE JaHHbBIE PA3JIMYHBIX IPOU3BOIUTENEH,
[I03TOMY P BBIIIOJIHEHUH KYPCOBOTO MPOEKTa CIeAyeT 00paliaTbcs Ha 3JIEKTPOHHBIE PECYPChl, YKa-
3aHHbIE B 3aIJIaBUM, WJIM WHbIE U NMPUHUMATh KOHKPETHYIO JIAMIy ¢ KOHKPETHBIMU I[apaMeTpaMu

MOIIIHOCTH, CBETOBOIO ITOTOKA, Ta0apUTOB, TUIA LIOKOJIS U CPOKA CITY>KOBI.
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HHPUJIOKEHUE Bb11

[IpocTpaHCTBEHHBIE U30JIIOKCHI YCIOBHOM TrOPU30HTAIBHOW OCBEIIEHHOCTH TS
CBETWJIBHUKOB KPYTJIOCUMMETPUYHOI'O CBETOPACIPEIETICHUS C TUTIOBBIMU

N ACTAIIM3UPOBAHHBIMH KPUBBIMU CHUJIBI CBETA (JIK)
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HHPUJIOKEHUE Bb12

JIMHEWHBIE U30JIF0KCHI YCIOBHON TOPU30HTAIIBHON OCBEIIEHHOCTH

IJIA CBECTUIBHUKOB C ICTATN3UPOBAHHBIMU KPHUBBIMU CUJIbI CBETA, JIK
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HHPUJIOKEHUE Bb13

3HaueHUs KOC—)(l)(l)I/II_II/IeHTOB HCITIOJIB30BaHHUA CBCTOBOI'O ITOTOKA OCBCTUTCIIBHBIX

YCTAHOBOK IJIA CBCTUJIBHUKOB C ACTAJIM3UPOBAHHBIMU THUIIAMH KCC u 30HaJIBHBIX

MHOXHUTEJIEH JIs1 BepXHEH momycdepsl.

Tun KoaddumumenT ncrnonpzoBanus CBETOBOTO MOTOKA 7, %
KPHBOI =10, pc =150, pp=10 (%) | =10, pc =30, pp=10 (%)
CUJIBI Wnnexc moMenienus, i
cBeTa 0,6 0,8 | 1,25 2 3 5 0,6 0,8 | 1,25 2 3 5
M 34 47 56 66 75 86 26 36 46 56 67 80
-1 36 47 56 63 73 79 28 40 49 59 68 74
-2 42 51 64 76 76 84 33 43 56 74 80 76
I-1 48 57 71 82 89 94 42 52 69 78 73 76
-2 55 64 78 86 92 96 48 60 73 84 90 94
I-3 62 70 79 86 90 93 57 66 76 84 83 91
I'-4 65 71 78 83 86 87 62 69 76 81 84 85
K-1 69 76 83 88 91 92 65 73 81 86 89 90
K-2 71 78 87 95 97 100 67 75 84 93 97 100
K-3 73 80 90 94 99 102 68 77 86 95 98 101
JI 31 46 55 65 74 83 24 40 50 62 71 77
30HaJIbHBbIE MHOKUTENH JUIsl BEpXHEH mostycepbl, OTH. €.
K., 0,28 | 0,36 | 0,46 | 0,54 | 0,60 | 0,66 — — — — — —
K 0,22 | 0,29 | 0,41 | 0,50 | 0,57 | 0,64 — — — — — —
Tun KoaddumuenT ncnonpzoBanus CBETOBOTO MOTOKA 7, %
KPHBOI =150, pc =150, pp=10 (%) \ =150, pc =30, pp=10 (%)
CUJIBI Wnnexc momentenus, i
cBeTa 0,6 0,8 | 1,25 2 3 5 0,6 0,8 | 1,25 2 3 5
M 31 43 53 63 72 80 23 36 45 56 65 75
I-1 34 47 54 63 70 77 27 40 48 55 65 73
-2 40 48 61 74 92 84 33 42 52 69 75 86
I-1 44 53 69 77 83 80 41 48 64 76 70 88
-2 53 63 76 85 90 94 48 58 72 83 86 93
I'-3 61 68 78 84 88 91 57 65 75 83 86 90
-4 65 71 78 81 84 85 62 68 74 81 83 85
K-1 68 77 83 86 89 90 64 73 80 86 88 90
K-2 71 78 87 93 98 99 68 74 84 92 93 99
K-3 72 79 88 94 97 99 68 76 85 93 95 99
JI 30 45 55 65 70 78 24 40 49 60 70 76
30HaJIbHbIE MHOKUTENH JUIsl BEpXHEH MoJ1ycephl, OTH. €.
K., — — — — — — 0,16 | 0,21 | 0,28 | 0,35 | 0,40 | 0,44
K'yp — — — — — — 0,11 | 0,16 | 0,24 | 0,31 | 0,36 | 0,42




HHPUJIOKEHUE b14
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3HavyeHUs yACIbHON MOIIIHOCTH OOIIEro OCBEIICHUSI CBETHIILbHUKAMU C JIJaMITaMH1
HakanuBanus (nipu pr = 50 %, pc =30 %, pp= 10 %, K3 =1,3; z= 1,15 u KI1J]

CBETHIBHHKA 1)~ = 100 %)

[Tnomans Y nenbHast MOITHOCTH (BT M”) mpH OCBeIeHHOCTH (JIK) PABHOI
He, romEET s 10 20 30 50 75 100
1 2 3 4 5 6 7 8 9
CBeTWJIbHMKHM ¢ XapakTepucTukoii cBeropacnpeneaenus Il u KCC /I-1
10...17 2,8 5,5 11,3 13,5 22,2 33,4 444
17...25 2,4 4,6 8,8 11,6 19,3 29,0 38,6
25...35 2,0 3,8 6,6 9,4 15,6 23,4 31,2
46 35...50 1,5 2,9 5,3 7,6 13,2 19,8 26,4
50...80 1,2 2,3 4,5 6,3 10,4 15,6 20,8
80...150 1,1 2,1 3,7 5,3 8,5 12,7 16,9
150...400 0,9 1,8 3,1 4,4 7,3 10,9 14,6
> 400 0,7 1,4 2,5 3,3 5,8 8,7 11,6
25...35 2,7 5,0 8,3 12,4 20,6 30,9 41,2
35...50 2,3 4,2 7,3 10,9 18,1 27,2 36,3
50...65 1,9 3,4 6,3 9,5 15,8 23,7 31,6
6. 8 65...90 1,6 2,8 5,5 8,3 13,8 20,7 27,6
90...135 1,3 2,3 4,5 6,7 11,2 16,8 22,4
135...250 1,1 2,0 3,5 5,3 8,8 13,3 17,7
250...500 1,0 1,8 3,1 4,7 7,8 11,7 15,6
> 500 0,7 1,3 2,5 3,6 6,1 9,2 12,2
CBeTHIbHMKH € XapakTepucTtukoii ceeropacnpeaenenus I1 u KCC J1-2
10...15 2,0 3,6 6,4 9,0 14,7 21,1 26,9
15...25 1,7 7,0 5,2 7,3 11,6 16,8 214
) 3 25...50 1,4 2,6 4,5 6,2 10,0 14,2 18,0
50...150 1,2 2,2 3,8 5,2 8,5 12,0 15,5
150...300 1,0 1,8 3,3 4,5 7,5 10,6 13,6
> 300 1,0 1,7 3,0 4,2 7,0 9,9 12,4
10...15 2,9 4,9 9,8 13,1 20,0 28,6 36,6
15...20 2,3 3,9 7,3 10,3 17,1 23,0 31,0
20...30 1,9 3,2 5,8 8,5 13,9 18,6 24,8
3..4 30...50 1,5 2,6 4,6 6,8 10,7 15,0 19,2
50...120 1,3 2,2 3,8 5,8 9,0 12,5 15,9
120...300 1,0 1,8 3,3 4,9 7,6 10,4 13,4
> 300 0,9 1,5 2,9 4,2 6,6 8,8 11,7
CBeTHJIbHMKH ¢ XapakTepucTukoii ceeropacnpeaenenus I1 u KCC I'-1
10...15 1,9 3,4 6,4 9,0 14,1 20,4 25,2
15...20 1,7 3,0 5,6 8,2 12,9 17,4 22,5
20...30 1,6 2,7 5,0 7,3 11,7 15,8 20,4
3..4 30...50 1,3 2,3 4,2 6,3 9,8 13,6 17,4
50...120 1,1 2,0 3,6 5,3 8,2 11,4 14,7
120...300 1,0 1,7 2,9 4,6 7,0 9,6 12,9
> 300 0,9 1,5 2,7 4,1 6,3 8,6 11,3
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[Iponomxenue Tabmuier 14

1 2 3 4 5 6 7 8 9

10...17 2,8 5,1 9,3 14,9 22,7 31,5 42,0

17..25 2,3 4,2 7,5 11,6 17,3 25,2 33,6

25...35 1,9 3,5 6,4 9,0 14,0 21,7 28.9

46 35...50 1,7 2,9 5,4 7,7 11,6 18,0 24,0

50...80 1,4 2,5 4,7 6,5 10,0 14,8 19,7

80...150 1,1 2,0 3,8 5,4 8,3 12,3 16,4

150...400 0,9 1,7 3,1 4,2 6,6 9,9 13,2

> 400 0,8 1,4 2,6 3,5 5,5 8,1 10,8

25...35 2,7 4,5 7,4 11,7 19,5 29,3 39,0

35...50 2,2 3,8 6,5 9,9 16,5 24,8 33,0

50...65 1,8 3,3 5,7 8,6 14,3 21,5 28,7

6. 3 65...90 1,5 2,9 5,0 7,4 12,4 18,6 24,8

90...135 1,3 2,5 4,4 6,2 10,3 15,5 20,6

135...250 1,1 2,0 3,5 5,1 8,6 12,8 17,1

250...500 0,8 1,7 2,9 4,2 7,1 10,6 14,1

> 500 0,7 1,3 2,3 3,4 5,6 8,4 11,3
CBeTWIBHMKHM ¢ XapakTepucTukoii ceeropacnpeneaedus Il u KCC JI

10...17 3,8 7,5 15,7 27,2 33,6 52,2 69,6

17..25 3,2 6,1 12,6 19,7 27,2 40,5 54,0

25...35 2,5 4,5 8,5 12,5 19,4 28,2 37,6

46 35...50 1,9 3,3 6,2 8,7 13,6 19,8 26,4

50...80 1,4 2,5 4,6 6,4 10,2 14,9 19,8

80...150 1,1 1,9 3,7 5,1 8,0 11,7 15,6

150...400 1,0 1,6 3,1 4,4 6,7 9,6 12,8

> 400 0,8 1,4 2,6 3,8 5,6 8,1 10,8

25...35 3,6 6,6 13,7 21,4 31,5 47,2 63,0

35...50 3,0 5,4 10,7 15,8 25,0 37,6 50,1

50...65 2,5 4,3 8,2 11,5 18,8 28,2 37,6

6. 8 65...90 1,9 3,4 6,2 8,8 14,0 21,0 28,0

90...135 1,4 2,5 4,6 6,7 10,6 15,9 21,2

135...250 1,0 2,0 3,5 5,1 8,3 12,4 16,6

250...500 0,9 1,6 3,0 4,2 6,7 10,1 8,6

> 500 0,7 1,4 2,4 3,4 5,6 8,4 11,2
CBeTHJIbHMKH ¢ XapakTepucTukoii ceeropacnpeaenedusi H u KCC JI-1

10...15 1,3 2,6 5,1 7,7 12,8 19,1 25,5

15...25 1,1 2,2 4,3 6,5 10,8 16,1 21,5

15 2 25...50 0,9 1,8 3,6 5,4 9,0 13,5 18,0

S 50...150 0,9 1,7 3,3 4,9 8,2 12,2 16,3

150...300 0,8 1,5 3,0 4,5 7,5 10,5 15,0

> 300 0,7 1,3 2,6 3,9 6,5 9,8 13,0

10...15 1,8 3,5 7,0 10,5 17,5 26,3 35,0

15...25 1,5 2,9 5,9 8,8 14,6 22,0 29,3

) 3 25...50 1,2 2,3 4,5 6,8 11,3 16,9 22,5

50...150 0,9 1,8 3,6 5,3 8,9 13,3 17,8

150...300 0,8 1,5 3,0 4,2 7,4 11,2 14,8

> 300 0,7 1,3 2,6 3,9 6,5 9,8 13,0
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Oxonuanue npusoxenus b14

1] 2 3 | 4 | 5 | 6 | 7 | 8 | 9

CBeTWIBHMKHM ¢ XapaKkTepucTukoii ceeropacnpenesenusi P u KCC M

10...15 1,5 3,0 6,0 9,0 14,9 22,5 29.9

15...25 1,3 2,6 5,2 7,8 13,1 19,6 26,1

15 2 25...50 1,1 2,2 4,3 6,5 10,8 16,2 21,6

T 50...150 0,9 1,8 3,6 5,3 8,9 13,3 17,8

150...300 0,7 1,4 2,8 4,2 7,0 10,5 14,0

> 300 0,6 1,2 2,4 3,6 6,1 9,1 12,2

10...15 2,1 3,6 7,5 11,3 19,0 26,9 35,7

15...25 1,7 3,4 6,8 10,1 16,9 25,3 33,8

) 3 25...50 1,3 2,6 5,1 7,7 12,8 19,2 25,7

50...150 1,0 2,0 4,1 6,1 10,1 15,2 20,3

150...300 0,9 1,7 3,4 5,1 8,5 12,6 16,9

> 300 0,7 1,4 2,7 4,1 6,8 10,1 13,5

10...15 4,2 8,5 16,9 254 42,3 63,5 84,6

15...20 3,2 6,3 12,5 18,8 31,3 46,9 62,6

20...30 2,3 4,5 8,9 13,4 22,3 33,4 44,6

3..4 30...50 1,7 3,3 6,6 9,9 16,4 24,6 32,9

50...120 1,3 2,5 5,0 7,6 12,6 18,9 25,2

120...300 1,0 2,0 4,0 5,9 9,9 14,9 19,8

> 300 0,7 1,4 2,9 4,3 7,2 10,8 14,4

E3
)HpH 3HaueHuu KIIJ] cBeTubHUKA B HUKHIOIO MOJIychepy, OTIMYAIOLUIMMCS OT IPUBEIEHHO-
ro B Ka4eCTBE MCXOJHBIX JAHHBIX MpU cocTaBiiennu Ttadimibl (100 %), TabnuyHoe 3HAYEHUE yIETb-

HOH MOIIHOCTHU CJICAYET YBCIWYHUTHL HAa OTHOIICHHUEC MPUBCIACHHOTO B KAaUCCTBC HCXOJHBIX JaHHBIX

tabmuupl KIIJI k 3nauenuto KITJ B H¥OKHIOIO TONTyCepy NPUHATOTO CBETHIBHUKA, T. €. 100/ 1)~



HHPUJIOKEHUE B15

3HavyeHus yAeIbHOM MOIIIHOCTH OOIIEro ocBelleHus: cBeTmiibHuKamu ¢ gammamu Tunos JIPJI, JIPU u JIHaT (npu p;= 50 %,
pc=30%, pp=10%,K;=1,5;z=1,15, E= 100 ax u KII/J| cBermibnuka n~= 100 %*))

IL1

Hp, M ITmomans VY nenbHasg MOITHOCTD (BT'MZ) JIJI CBETUJIBHUKOB C JIJaMIIaMH
TOMEIICHHS, JIP1 | JOPM | [HaT JP1 | AP | [HaT JIP1 | JPM | JHaT
M ceeropacnpenenenue I1 u KCC JI-1 | cBeropacnpenenenne I u KCC /I-2 | cBeropacnpenenenne I1 u KCC I'-1
1 2 3 4 5 6 7 8 9 10 11
15...30 21,6 14,3 12,5 15,7 10,4 9,1 13,8 9,1 8,0
30...50 13,1 8,6 7,6 10,8 7,1 6,3 8,4 5,5 4,9
4...6 50..120 7,4 4,9 4,3 6,4 4,2 3,7 6,2 4,1 3,6
120...300 6,1 4,0 3,5 5,4 3,6 3,1 4,9 3,2 2,8
> 300 4,1 2,7 2,4 4,1 2,7 2,4 3,9 2,6 2,3
50...65 13,3 8,8 7,7 11,5 7,6 6,7 9,1 6,0 5,3
65...90 10,7 7,1 6,2 9,4 6,2 5,5 7,9 5,2 4,6
6. 8 90...135 8,7 5,7 5,0 7,3 4,8 4,2 6,6 4,4 3,8
135...250 6,4 4,2 3,7 6,2 4,1 3,6 6,1 4,0 3,5
250...500 5,9 3.9 3.4 5,4 3,6 3,1 4,9 3,2 2,8
> 500 4,5 3,0 2,6 4,2 2,8 2,4 3,9 2,6 2,3
70...100 17,6 11,6 10,2 14,2 9,4 8,2 11,4 7,5 6,6
100...130 13,8 9,1 8,0 11,6 7,7 6,7 9,5 6,3 5,5
130...200 9,9 6,5 5,7 9,4 6,2 5,5 7,8 5,1 4,5
8...12 200...300 7,6 5,0 4,4 6,8 4,5 3,9 6,7 4,4 3,9
300...600 6,7 4,4 3,9 6,3 4,2 3,7 5,8 3,8 3,4
600...1500 5,6 3,7 3,2 5,2 3,4 3,0 4,4 2,9 2,6
> 1500 4,4 2,9 2,6 4,5 3,0 2,6 3,8 2,5 2,2




[Iponomxenue npuioxenus b15

2 3 | 4 | 5 6 | 7 | 8 9 | 10 | 11
ceeropacnpeaenenue I1 u KCCI'-2 | cBeropacnpenenenne I u KCC I'-3 | cBeropacnpeneaenue Il u KCC I'-4

15...30 9,6 6,3 5,6 7,4 5,1 4,4 7,6 5,2 4,5

30...50 6,4 4,2 3,7 5,9 4,0 3,5 5,8 3,9 3.4

...6 50..120 5,3 3,5 3,1 4,6 3,1 2,7 4,5 3,1 2,7

120...300 4.3 2,8 2,5 4,1 2,8 2,4 4,0 2,7 2,4

> 300 3,5 2,3 2,0 3,6 2,4 2,1 3,5 2,4 2,1

50...65 8,9 5,9 5,1 6,3 4,6 3,7 6,2 4,2 3,7

65...90 7,4 4,9 4.3 5,7 3,9 3.4 5,6 3,8 3,3

2 90...135 6,1 4,0 3,5 5,2 3.4 3,1 5,0 3.4 3,0

135...250 5,2 3.4 3,0 4,4 3,1 2,7 4,2 2,9 2,5

250...500 4,4 2,9 2,6 4,0 2,7 2,4 3.9 2,7 2,3

> 500 3,8 2,5 2,2 3,6 2,4 2,1 3,7 2,5 2,2

70...100 10,2 6,7 5,9 7,3 5,2 4.3 7,1 4,8 4,2

100...130 8,3 5,5 4,8 6,2 4,2 3,7 6,2 4,2 3,7

130...200 7,1 4,7 4,1 5,6 3,8 3,3 5,4 3,7 3,2

.12 200...300 6,0 4,0 3,5 5,1 3,5 3,0 4,9 3,3 2,9

300...600 5,1 3.4 3,0 4,5 3,1 2,7 4.3 2,9 2,5

600...1500 4,2 2,8 2,4 3.8 2,6 2,2 3,7 2,5 2,2

> 1500 3,6 2,4 2,1 3,5 2,4 2,1 3,4 2,3 2,0

ceeropacnpenenenue I1 u KCC K-1 | cBeropacnpenenenne I1 u KCC K-2 | cBeropacnpenesenue Il u KCC JI

15...30 — — — — — — 16,6 11,0 9,6

30...50 — — — — — — 12,3 8,1 7,1

...6 50..120 — — — — — — 8,6 5,7 5,0

120...300 — — — — — — 6,7 4,4 3,9

> 300 — — — — — — 5,3 3,5 3,1

CLT



OxoHuanue npuioxxenus b15

ceeropacnpeaenenue I1 u KCC K-1 | ceropacnpenenenne I1 u KCC K-2 | cBeropacnpenesenue I1 u KCC JI
1 2 3 4 5 6 7 8 9 10 11
50...65 5,6 3,7 3,2 8,2 5,4 4,8 13,2 8,6 7,6
65...90 5,1 3,4 3,0 7,4 4,9 4,3 10,9 7,2 6,4
6. % 90...135 4,7 3,1 2,7 6,1 4,0 3,5 9,1 6,0 5,2
135...250 4.3 2,8 2,5 5,4 3,6 3,1 7,4 4,9 4,3
250...500 3.9 2,6 2,3 4,6 3,0 2,7 5,8 3.8 3,3
> 500 3,4 2,2 2,0 4,0 2,6 2,3 4,6 3,0 2,6
70...100 6,2 4,1 3,6 7,8 5,1 4,5 16,6 11,0 9,7
100...130 5,3 3,5 3,1 6,9 4,6 4,0 13,2 8,7 7,7
130...200 5,1 3.4 3,0 6,2 4,1 3,6 10,7 7,1 6,2
8...12 200...300 4,6 3,0 2,7 5,6 3,7 3,2 8,7 5,8 5,1
300...600 4,4 2,9 2,6 4,8 3,2 2,8 7,1 4,6 4,1
600...1500 3,9 2,6 2,3 4,5 3,0 2,6 5,4 3,6 3,2
> 1500 3,5 2,3 2,0 4,0 2,6 2,3 4,3 2,9 2,5

* TIpu 3Hauenmnu KT/ CBETHIBHNKA B HIDKHIOW TI0Tyc(epy, OTIHYAIOMErocs OT MPHBEICHHOTO B KAYECTBE HCXOIHBIX JAHHBIX IIPH COCTAB-
neann tadbmuisl (100 %), TabnmuvHOE 3HAUEHHE YIEITBHON MOIITHOCTH CJeyeT YBEIMYUTh Ha OTHOIIEHNE PUBEJCHHOTO B KAYeCTBE UCXOTHBIX JIaH-

HbIxX Tabmuiel KT/ k 3nauennto KI1JI B HusxHIO nomycdepy NPUHATOrO CBETUIBHUKA, T. €. 100/ 1)~ .

€L1
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HHPUJIOKEHUE B16

3Ha4YeHUs YACIbHON MOIIIHOCTH OOIIEro OCBEIICHHUS! CBETHIILbHUKAMU C
moMuHecHeHTHhIMY Jlamniamu tumna JIb40 (tipu p;; = 50 %, pc= 30 %, pp= 10 %,
K;=1,5z=1,1, £= 100 nx u KIIJI cBernnpHuka n~ = 100 %*))**).

Y nenbHast MOITHOCTB (BT*M”) U CBeTHIIBHIKOB C
[Tmomane

Hp, m TOMEIEHHA, M JIIoMMuHecIeHTHRIMH JTamitamu 1 KCC
’ -1 -2 r-1 r-2
10...15 8,1 6,9 5,7 4,6
15...25 6,1 5,5 4,6 3,8
) 3 25...50 4,8 4,1 3,7 3,4
50...150 3,8 3,1 2,9 2,6
150...300 3,4 2,8 2,6 2,5
> 300 2,9 2,5 2.4 2.3
10...15 11,5 9,6 9,1 8,5
15...20 9,8 8,1 7,3 6,7
20...30 7,7 6,9 5,5 4,2
3..4 30...50 6,0 5,4 4,4 3,9
50...120 4,6 3,9 3,6 3,2
120...300 3,8 3,1 2,9 2,7
> 300 2,9 2,5 2,3 2,2
10...17 13,7 12,5 11,7 10,4
17...25 12,0 10,1 9,5 8,1
25...35 10,4 8,7 8,3 7,2
46 35...50 8,6 7,6 6,0 4,9
50...80 6,6 6,0 4,8 3,8
80...150 5,3 4,2 4,0 3,3
150...400 4,0 3,2 3,1 2,8
> 400 2,9 2,8 2.4 2,2

E3

)HpI/I 3HaueHuu KII/] cBeTmibHIKA B HUKHIOK MOIychepy, OTINYAIOIIEr0Cs OT IPUBEACHHO-
ro B Ka4€CTBE MCXOJHBIX JAHHBIX MpU cocTaBieHnn Ttadimibl (100 %), TabnuyHoe 3HAYEHUE yIeTb-
HOW MOIIHOCTH CIIEAYeT YBEIMYHTH HA OTHOIICHHWE IMPHBEICHHOTO B KAa4eCTBE MCXOJHBIX JAHHBIX

tabimuubl KITJ] x 3sHauennto KI1J[ B HuoxHIO0 nomycdepy IPUHATOTO CBETHIIbHUKA, T. €. 100/ 1~ .

sk o

) s MOMHMHECIIEHTHBIX JTAMIT APYroro THITA IPUBEICHHOE TAOIMYHOE 3HAYCHHE YICTBHOM

MOIIIHOCTH 1[€71€CO00pa3HO YMHOXHUTh Ha OTHOIIEHHME CBETOBOrO mortoka (M) jammsl tuna JIb40
(3200 1M) K CBETOBOMY IOTOKY IPUHSITOMN JIAMIIBI.
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HHPUJIOKEHUE Bb17

PCKOMCHIIyeMBIC MAapKu IIpoBOJOB U KaOeneun IJIA pa3JIMYHBIX BUIOB

AJIEKTPONIPOBOJKH, CIIOCOOOB MPOKIIAAKU U YCIOBUH OKPYXKAIOIIEH Cpeibl

Bun Kareropust nomemenys no ycioBHsM OKpYKaroIen Cpeibl
AIIEKTPONPOBOIAKU Oco60
1 C1oco0 Ocobo CBIpOE C
IIPOKIAAKU Cyxoe [IebHOE | Bitaxknoe Ceipoe CEIpOE XUMHUYECKU
IIPOBOIOB AKTHBHOM
u Kabenen cpenou
1 2 3 4 5 6 7
OTKpBITasA 0 HECTOPAaeMbIM M TPYIHOCTOPAEMBbIM MOBEPXHOCTSIM
ATIPH, ABPT ABPT, El'll)l% ABPT, ATIIIP,
AIIPB, AHPF’ ATIPH, ABPF’ AHPT, ABPT,
HEMOCPEICTBEHHO ABPT’, ABBF’ ABBI, AHPF’ ABBI, AHPT,
AHPT, AHBF’ ABPT, ABBF’ AIIBT, ABBI,
ABBI', ATIBI' AIIBI' AHBF’ AITIIIP AIIBI'
B BUHHMILIACTOBEIX Al:i?_hfﬁr’lp’ AIIB, AIIP, A%l_{)l;’l, Al:i?_hfﬁr’lp’ ﬁl_ll_{)%, A?Ill_)l"]? &)’
M CTalbHBIX TPYOax AIIPB AIIPTO 1\ 1ipTo, | AIIPTO | ATIPTO | AIPH
ABTB, ATIIPH, ABTB,
iggg’ ABPT, l::l]g}l;l}}’ ATIIPH, ABTB, | ABTBY,
B KOopoOax ABPF’ AHPT, AHPF’ ABPT, ABPT, ABPT,
M Ha JIOTKaX AHPF’ ABBI, ABBF’ AHPT AHPT, AHPT,
ABBL AlllBF AIIBI' AHBF’ ABBI, ABBI, ABBI,
’ AIIBI' AIIBI' AIIBI'
ALIPH ATIPH, APT, ATIPH, AIIPB, ABTB,
Ha Tpocax AHPB’ ABTB, ABTB, ABTB, ABTB, ABPT,
H TPOCOBBIMI ABTB’ ABPT, ABTBY, AIIPB, AIIPH, | ABTBY,
HpOBOAMH AHPF’ AHPT, ABPT, ABPT, AHPT, AHPT,
ABBT AlllBF ABBI, ABBI, AHPT, ABBI, ABBI,
’ AIIBI' AHPT ABBI' AIIBI' AIIBI'
AIIB, ATIIP, AIIB, AIIB, AIIB,
AIIPB, ) ATIIIBC, AIITNIBC, | AIIIBC, ’
pyKapax ammec | ATIBC 1 wmpro | AmpTO | Ampro | ATPTO
OTKpBITasA N0 CropaeMbIM MOBEPXHOCTSIM
ATIPH,
AIIPB, AIIB, il'gé/l ’ ABPT, AIIPB, ABPT, ABPT,
ABPT, ’ AHPT, ABPT, AHPT, AHPT,
HCMOCPEACTBCHHO AHPT, igg? ABBTI, AHPT, ABBI, | ABBI,
ABBI', ATIBI' AHBF’ AIIBI' ABBI, AIIBI' AIIBI'
AIIBI'
Aggﬁ%gl)’ AIIB, ATIIP, AIIB, AIIB, ALB
B BUHHUINLIACTOBEIX U ATIPH ’ AIIPTO, AIIPTO, AIIPB, ATIPT &) AIIB,
CTAJIBHBIX TPyOax ATIPT 6 AIITIBC, AITPH, AIIPTO, ATIPH > | AIIPTO
ALIPB ’ AIIPH AIITIBC AIIPH
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Oxonuanue npusoxxenus b17

1 2 3 4 5 6 7
iggg’ ABPT AITPH, AITPH, AITPH, AITPH,
B KOpoOax 1 Ha ABPF’ AHPF’, ABPT, ABPT, ABPT, ABPT,
HOTKAX AHPF’ ABBT AHPT, AHPT, AHPT, AHPT,
ABBF: AHBF’ ABBT, ABBT, ABBT, ABBT,
ATIBT AIIBAT AIIBI" AIIBT" AIIBI"
AIIPB, AITPH, AITPH, AITPH, AITPH, ABTB,
Ha Tpocax u ABTB, ABTB, ABTB, ABTB, ABTB, ABPT,
TPOCOBHIMH ABBT, ABPT, ABPT, ABPT, ABPT, ABTBY,
1poBOIaMI ABPT, AHPT, AHPT, ABBT, ABBT, ABBT,
AHPT, ABBT, ABBT, AHPT, AHPT, AHPT,
AIIBI" AIIBI" AIIBI" AIIBT" AIIBI" AIIBI"
B THOKHUX AIIB, AIIB, AIIB, AIIB, AIIB,
METaJNIMYECKAX AIIPH, - AIIPH, AIIPH, AIIPH, AIIPH,
pyKaBax AITPTO AITPTO AITPTO AITPTO AITPTO
CkpblITasi 10 HECTOPAeMbIM U TPYAHOCTOPAEMBIM MOBEPXHOCTSIM
O IITYKATYpKOH AIITIBC, AIITIB, AIITIB, AIIIIB, AIIIBC B
AIITIB AIITIBC AIITIBC AIITIBC
B KaHaJIlax ATIPB AIIPB, AIIPB,
CTPOUTEIBHBIX ATITIB é AIIPTO, AIIPTO, AIIIIBC AIIIIBC —
KOHCTPYKIIUHI AIITNBC AIITNBC
B BUHHMILIACTOBEIX iﬁgg’ ill:llllz}BL ill:llllz}BL
fp‘;Tgf;HHX ATIPTO, | AIPTO, | Ampro, | AMHIBC | AIIBC B
AIITIBC AIITIBC AIITIBC
B IIOJIMATUIICHO-
BBIX TPyOax AIIPTO, AIIPB, AIIPB, AIIPB, AIIPB, AIIPB,
(TOTBKO TIO AIITIBC, AIITIBC, AIIPTO, AIIPTO, AIIPTO, AIIPTO,
HECrOpPaeMbIM AIIPB AITPTO AIITIBC AIITIBC AIITIBC AIITIBC
MTOBEPXHOCTSIM)
CKpbITasi 0 CrOpPaeMbIM MOBEPXHOCTIM
o y ATITIBC | AININBC | ANIBC | AIIIBC TIBC =
MITYKAaTYPKOM
I1PB, AIIPB, AIIPB, AIIPB, AIIPB, AIIPB,
B BUHMILIACTO- AIIPTO, AIIPTO, AIIPTO, AIIPTO, AIIPTO, AIIPTO,
BBIX TPyOax AIITIBC, AIITIBC, AIITIBC, AITPH, AIITIBC, AIITIBC,
AITPH AITPH AITPH AIITIBC AITPH AITPH
AIIPB, AIIPB, AIIPTO, ATIIIBC, ATIIIBC,
B CTaJILHBIX AIIPTO, AIIPTO, AIIPB, ATIPTO ATIPH B
TpyOax AIITIBC, AIITIBC, AIITIBC, ALIPH ’ ALIPT C’)
AITPH AITPH AITPH
Ilpumeuanue. Jlis TPOKIATKM TIPOBOJOB B TPyOax HMCIOJB3YIOTCS MPEUMYIIIECTBEHHO

II1aCcTMacCCOBBIC TPY6BI " JIMIIb IIPpXU HCBO3MOKHOCTH UX IMPOKIIAAKH — CTAJIbHBIC.
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BeaomMocTh 0CHOBHBIX KOMILJIEKTOB Pa004YHX YepTeske

O603HaueHNE HanmenoBanue [Tpumeuanue
02.68.xxx.18-30 DIIEKTPOOCBEIICHUE
BenoMocTh padounx yepre:xeil 0CHOBHOro komijiekTa 30 OGuIue yka3zaHus
1. Hanps:xenue cetn npunsito 400/230 B
JIucr Haumenosanue [Ipumeuanue .
2. Ilpoxon kabeseil CKBO3b CTEHbI BHINOJIHUTH B 0TPE3KaX CTAJIbHBIX
1 OG1re naHHBIe _ TPYO ¢ yIUIOTHUTEIBHBIM cocTaBoM Y CII-65.
2 PacueTHast cxeMa OCBETHTEIIBHOM CeTH 3. Cuerema 3azemiennst TN-C-S.
3,3a | ILmaH pacnonoxeHus CBETOTeXHHIECKOro 000py10BaHHs
4 IprHIMIHANBHAS CXeMa IPYIIIOBOTO MIUTKA OCBEIICHHUS
5 BemomocTts crierm¢pukanim 060py10BaHHs OCBETHTEIFHON
YCTaHOBKH
BeI[OMOCTb CCBUIOYHBIX U MMPUJIAraeMbIX TOKYMEHTOB
O0603HaueHNE HanmenoBanue [Tpumeuanne
CchUI0OYHBIC JOKYMEHTBI
E
TKIT 45-2.04-153-2009 CTECTBEHHOE M HCKYCCTBEHHOE
OCBEIIICHUE
CTponTenbHbIC HOPMBI IIPOSKTHPOBAHHUS
OCH-ATIK 2.10.24.001-04 OTpaCHeBLIeVHOpMBI OCBCIICHUS
CEJIbCKOX03sTH -
CTBCHHBIX NPEIIPUATUH, 31aHUH,
COOPYKEHHH
02.68.000.18-IT3
IIpoekT ocBEeTUTENHHOM YCTAaHOBKM CBHUHApHHKA Ha
335 XONOCTBIX U CYIOPOCHBIX CBUHOMATOK, 20 MeCT
o PEMOHTHOr O MOJIOJIHSIKA U 3 XpsiKa
M3m] Komnu] Jluct - Mognuce | [arta
JIOK
Pa3zpab. Usanos [1.11. JIuc
P Crammst | Jlucer
TOB
CBuHapHUK
PykoBon. IMerpos .1 C 1 5
KoHCynbT.
3aB.kag.
¢ OO0mme 1aHHbIE BLATY,
H.xoHTp 1326000

8L1
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02.68.000.18-I13

[IpoeKT OCBETUTENHHOM YCTAHOBKM CBHHApHHUKA Ha 335 XOIOCTHIX U

CYIIOPOCHBIX CBUHOMATOK, 20 mect PEMOHTHOI'O MOJIOJIHAKA U 3

Usm. | Komuu.] Jluer | Nemok | Hommuces | Jata XpiKa
Paspad. [MBanos I1.1. Craaus JIucr  Plucros
C
PykoBog. [Terpos 1.1 BUHAPHUK C ) s
PacyerHas cXeMa OCBETUTEIBHOM CETH BIATY,
1326000
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02.68.000.18-I13
[IpoekT ocBeTUTENHHOM YCTAHOBKM CBHHAapHUKA Ha 335
XOJIOCTBIX U CYMOPOCHBIX CBUHOMATOK, 20 MecT
Nsm] Kommu.] JIuct| Nemox ITopmucy | Jlara PEMOHTHOTO MOITOAHAKA U 3 XpsKa
Pa3pab. Wsanos I1.1. Cramust | Jlucr | Jlucros
PykoBoI. Ietpos .U CrunapHuK C 3 5
Koncynsr.
3aB.kad. [Tnax pacmonoxeHus ECATY
b
H.KoHTp CBETOTEXHHUUECKOTO 1326000
00opynoBaHus (HaYaso)
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02.68.000.18-113
[IpoekT ocBeTUTENHHOM YCTAHOBKM CBHHAapHUKA Ha 335
XOJIOCTBIX U CYMOPOCHBIX CBUHOMATOK, 20 MecT
Nsm] Kommu.] JIuct| Nemox ITopmuce | Jlara PEMOHTHOTO MOITOAHAKA U 3 XpsKa
Pa3pab. Wsanos I1.1. Cramust | Jlucr | Jlucros
PykoBojI. Ierpos .U CrunapHuK C 3a 5
Koncynsr.
3aB.xag. ILnan pacnionoxxeHus
H b CBeTOgeXHI/I‘IeCKOI‘O BIATY,
.KOHTp 1326000
00opymoBaHUs (OKOHUAHHE)
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Wcrounuk nuTaHus

/7/7UHL/U/7UL7/7£:HL7}7 CXeMa 2/7_4//7/70[7[72[7 wumka ocbeujerus

~— Pyer=3,17 kBt
Annapar Ha BBOJIE QF Ipaci=4,6 A
(BBIKJTK)‘I&TCJTB aBTOMaTW‘-ICCKI/Iﬁ I 16
BBIKJTIOYATEIb HATPY3KH) HOMEp; THUIT; L1,L2,L3 K Inyex=4,6 A
TOK pacuenmeﬂﬂ Hin
I1aBKOM BCTaBKH, A N o
PE
Armapa'r Ha ITUHUA
(BbIKﬂlO‘iaTeJ'Ib aBTOMATHUYECKUH HUIH
BBIKJIIOYATENb HATPY3KH) HOMEP; TUII;
TOK pacLenuTelsd Wi QFI QF2 QF3 QF4 QFS
I1aBKOM BCTAaBKH, A k10 K6 K6 K6 K6
[TyckaTenb MarHUTHbIN
(yCTpOHCTBO 3aLUTHOIO OTKIIIOUEHHS
WM JIpYTHE annapaThl): HOMEP; THII;
HOMHHAIBHBIN TOK, A
= = = = =
< 1 g —~ — —~
THE q a g3 =3 2|5
= t (o] pnd - - o~ [\ «
5s o= 2|2 ole Sk g =2
£Ee2 2 x3 ol = ~ale | = . = ]
T —{%'l-' v § g— = ° — ©° i g Fm g —~ g =
g o sZc= el = - N N ) Y =)
E§=25% £80d N ) Y ) =N S| S|
Le82 2EES o o2 o |< S x| <
' = - 1S o ' o : 8
£2:3 85328 =2 sle |3 S E sls
2285 £5%0 zle 1 I Z1z z | 2 NS
222s 82¢8g ) e} L) o ©
ZE2EE 020 < S o = =
S5 g E 55&°¢ Iy — I N o
SEzR =2=6
[omewleHue lomeuleHue [omeuleHue [omewleHue MoMeuleHue
HauMeHnoBaHuHe moTpe6uTEN, N1 2 N3, & N°9 10 1 N°5, 6,789 10 N1 23 4
HA3HAYCHHE THHUH Padoyee Padoyee Padoyee Padoyee llexuypHoe
ocbeuleHue ocbeuleHue ocbeuleHue ocbeuleHue ocbeuleHue
VcTaHOBIEHHAS MOI[HOCTH, KBT 1,44 0,5 0,38 0,69 0,24
Pacu&rnplii/myckoBoit TOK, A 6,6/6,6 2,3/2,3 1,7/1,7 3,0/3,0 1,0/1,0
02.68.000.18-I13
[IpoekT ocBeTUTENHHOM YCTAHOBKM CBHHAapHUKA Ha 335
XOJIOCTBIX U CYMOPOCHBIX CBUHOMATOK, 20 MecT
Ko- PEMOHTHOr O MOJIOJIHSIKA U 3 Xpsika
N3my| JIucr | Nemox | Iloamucey | Jara
JIN4Y.
Pa3pab. Wsanos I1.1. Cramust | Jlucr | Jluctos
PyKoBojI. Ierpos .U CrunapHuK C 4 5
Koncynsr.
3aB.kad. TIpUHIMNHMATLHAS cXeMa BI'ATY,
H.xontp [PYNIIOBOI0 HIMTKA OCBEIUEHUSt 1326000

[4]!
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Ne HaumeHoBaHnue 000pyroBaHusl Exunnubt KouaunyectBo | [Ipumeyanue
n/n H3MepeHust
HMut pactpenenurensHeiil IIIPH-24 (cTenens
1 3amuThel [P66, KIMMaTHYECKOE NCHOTHEHHE — T 1
YXI12)
2 Ceetwipauk JICIT 18-36 T 71
3 CsetrmisauK JIITO 06-2x36 T 2
4 | CeetmisHuK JICII 09-36 T 2
5 Cserunpauxk HCIT 09-100 T 1
6 | Ceeruipauk HCII 03-60 T 4
7 | Jlammna JIb 36 IT 77
8 | Jlamma b225-235-75 (KJIJI-15) IT 1
9 | Jlamma b225-235-60 (KJIJI-!%) IT 1
ABTOMaTHYECKUH BBIK/IIOUareilsr BA47-63-
10 T 1
3P-16
ABTOMaTHYECKUH BBIK/IIOUaTeilsr BA47-63-
11 T 1
1P-10
ABTOMaTHYECKUH BBIK/IIOUaTeilsr BA47-63-
12 T 4
1P-6
13 YerpoticTBo 3amutHOTO OTKIIoueHus (Y30) wr 5
cepun BJ[1-63-16-30
14 Briximroyarens 0 1HOMMOMOCHBIN AS6-1-1P44- 2%
018-10/230 mr
[IepexmrouaTens TPOXOAHON
15 onHokiaBuinHe, 10A, 250B e 2
16 Poserka oguonomrocuas PA16-20- IP20-307- wr )
10/230
17 | Kopobka monTaxkuast KM-209 T 92
18 | Kabens ABBI 4x2,5 M 20
19 | Kabeasr ABBI" 3x2,5 M 580
20 | KabGenp-kanan 25x25 M 20
21 | KabGens-kanamn 25x16 M 160
22 | KabGens-kanan 15x10 M 84
23 | Hrxobens muractMaccoBbiil 6x40 T 1000
24 | Hlypyn metamnuyeckuii 4,2x40 T 1000
M3onaimonnas jgenta Ha ocHose [IBX
25 M 50
(15mm)
02.68.000.18-I13
HpOCKT OCBCTHTCHLHOﬁ yCTaHOBKI/I CBI/IHapHI/IKa Ha 335 XOJIOCTBIX U
Cyl'IOpOCHLIX CBHMHOMATOK, 20 MCCT pCMOHTHOFO MOJIOAHsAKA U 3 Xp;n(a
N3m. Kosmu. Jluct | Ne nox IToanuck Jlara
[Paspas. Hpanos I1.1. Cranus JIucr | Jlucros
IPyKOBOL[. Jlerpos .U CBI/IHapHI/IK C 5 5
CrenpduKanum 31eKTpooOOpyI0BaHUS BI'ATY,
1 MaTepHaJIOB 1326000




YyebHoe n3ganue

CBETOTEXHUKA U 2JIEKTPOTEXHOJIOI' MN.
KYPCOBOE I[TPOEKTHUPOBAHUE

Y4yeOHO-MEeTOIUUECKOE TT0CO0ME

CocraButenu:
CrenanuoB Bsuecias [laBioBuy,
KycroBa Panca l1BanoBHa,
Bonnapuyk Okcana BrnagumuposHa

OTtBercTBeHHBIH 32 BeINyCcK /1. B. Kapoawos
Koppexkrop I'. B. Anucumosa
Kommnerorepnas Beperka /[. A. [lekapckozo
Huzaita o6noxku /. O. babakosoti

Hoxanucano B medats 18.06.2021. ®opmat 60x84' /5.
Bymara odcernas. Pusorpadust.
Yen. meu. 1. 21,16, Yu.-uzn. 1. 8,36. Tupax 100 3x3. 3akaz 205.

Wznarens u monurpaduyueckoe UCTIONHEHHE:
VYupexaeHue 00pa3oBaHHs
«benopycckuil TocyJTapCTBEHHBIM arpapHblil TEXHUYECKUN YHUBEPCUTET».
CBHUIETENBCTBO O TOCYAAPCTBEHHOM PErucTpaluy U3aaTensi, U3rOTOBUTEN,
pacnpocTpaHHUTENs MeYaTHBIX U3TaHUN
Ne 1/359 ot 09.06.2014.
Ne 2/151 ot 11.06.2014.
[Ip-t HezaBucumoctn, 99-2, 220023, MuHCK.


http://www.bsatu.by/

