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KoMmieKT 011eHOYHBIX MaAaTEPHAJIOB IO JTUCHMILJIMHE
«O0ecneuenue OCBEIIEHHOCTH HAa 00beKTax NPOMBIINIICHHBIX coopyme}mifl,
AKIJIBIX " OGHIGCTBeHHLIX 3MaHUM»

3aHaHHH 3aKPLITOI'0 THIIA

3anaHne 3aKPbITOT0 THUIIA HA Bblﬁop NMPaBUJIBHOI'0 OTBE€TA

Buvibepume ooun npasunvuwsiii omeem:

1. Kongencatop Cl, BKJIIOYEHHBIM MapauiebHO CTAPTEPHOU CXeme
BKJIFOUEHHS JIIOMUHECIIEHTHOM JIaMIIbl, PETHA3HAYEH IS

A) yBeMUY€HUs PEaKTUBHOM COCTABIISIOIIEH TOKA CXEMBI;
b) cHmKeHus aKTUBHOM COCTABJISIONIECH TOKA CXEMBI,

B) yBenuueHus: akTHBHOW COCTaBJISIOLIEH TOKA;

I') cHU>KeHUs peaKTUBHOW COCTABJISIONIEH TOKA CXEMBI.
[IpaBunbHBIM OTBET: '

Komnerenuun (nuaukaropst): 1TK-1

2. CeToBbIE TPUOOPHI 10 XapaKTepy CBETOpACTIPEACICHUS MOAPA3ACIISIOTC !
A) Ha IPOEKTOPBI, CBETUIILHUKHU U MTPOKEKTOPHI,

b) Ha snuanacKonsl, CBETUIILHUKHU U IPOEKTOPHI;

B) Ha nquackonsl, MPOKEKTOPHI U MPOEKTOPHI;

I') Ha snuaAnacKoIbl, AMACKOIIBI U CBETHIIBHUKH.

[TpaBunbHBIN OTBET: A

Komnerenunu (nuaukaropst): [TK-1

3. YnenbHas MOIIHOCTh OCBETHUTEJILHOW YCTAHOBKU IMPEICTaBIISIET COOOM
OTHOIIIEHHE O0IIel YCTaHOBJIEHHONW MOIITHOCTH CBETHUJILHUKOB H:

A) TIJI0IIIaIX OCBEIAEMOTO TTOMEIIEHHUS;

b) xoapdunuenta 3amaca;

B) cpennero paccTosiHus MEKly CBETHUIIbHUKAMM;

') MortHOCTH BHIOPAHHOM JIAMIIBI,



[TpaBunbHbBIN OTBET: A
Komnerenuun (unaukatopsi): [TK-1

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBU

Ycemanosume npasujlibHoe coomeemcmaeue
KCZO!C()OM)/ JdJleMeHmy J1e6020 Cm0ﬂ67461 coomeemcmeyem mOJbKO 00UH
JJleEMEeHM npaesoco cm0ﬂ6z4a

1. CooTBETCTBHE MEXK/Ty CBETOBOM BEIUUMHON M €AMHUIICH U3MEPEHUS

1) CBeToBOIi MOTOK A) Kanngena (k1)
2) Cuna cBeTa b) Jliomen (;1m)
3) OcBemeHHOCTh B) JIrokc (1K)

[IpaBunbHBIN OTBET:

1 2 3

b A B

Komnerenuuu (uaaukatopsi): [TK-1

2. CooTBeTCTBHE MEXAYy BHAOM JIaMII U €€ Ha3HAYCHUEM .

1) Jlammbl HaKaJTUBaHMS OOIIETO A) OcsemieHue 0OJIBIIUX OTKPBITHIX
Ha3HAYCHUS MIPOCTPAHCTB

2) JIFOMHHECIIEHTHBIC JIaMIIbI b) Ocsemenne noMemeHuin ais
HU3KOI'O coAep KaHUsI MOJIOTHSIKA
naBiieHud tuna JIb ’KUBOTHBIX

3) JIrOMHUHECUCHTHBIC JIAMITBI B) Ocgelenne BcnoMoraTeabHbIX
BBICOKOI'O JaBjieHus tuma JIPJI MMOMEILCHUN

[IpaBubHBIN OTBET:

1 2 3

B b A

Komnerenuun (uaaukatopsi): [TK-1

3. CooTBEeTCTBHE MCXKAY BUIOM OIITHYCCKOTO U3JIYUCHUA U HHHHOﬁ BOJIHBI.

1) Buaumoe usnyueHue (CBeT) A) 760... 10° um
2)  YabTpaduoaeToBOC U3IYUCHUE b) 380... 760 am
3) MHudpakpacHoe U3IydCHHE B) 1...380 am
[IpaBWIBbHBIN OTBET:
1 2 3
A b B

Komnerenuun (uaaukaropsi): [TK-1



3aganMe  3aKpbITOr0 THINA HA  YCTAHOBJIEHHS  NPABWIbHOWM
MOCJIeA0BATEJIbHOCTH

Yemanosume npasuilbHyro nocne008amelbHOCb.
Januwume npasuivbHyto NnoC1e008amebHOCHb 6yK6 cjlesa Hanpaeo

1. [TocnenoBaTeILHOCTH MPOBEPKHU OCBEIIEHHOCTH HA MIPEAIPUSITUN

A) [nanupoBanue o0cnenoBanus. Hy:>kHO cOCTaBUTH IJ1aH 00BEKTA U
OTIPEIEIUTh TPYIIbl pA0OUYHX MECT, JJI1 KOTOPHIX OYAYT MPOBOJUTHCS U3MEPEHHUS.

b) Omnpenenenrie pacroyiokeHUss W KOJIMYECTBA KOHTPOJIBHBIX TOYEK.
Crnenyet npoBepsTh MHTEHCUBHOCTh CBETAa HE TOJILKO HAa pabOuUX MeCTax, HO M Ha
JIECTHUIIAX, B OONIMX TIOMEHIEHUSAX, IMepexojlax U JAPYruX MPOCTPAHCTBAX.
KonudecTBo KOHTPOJIBHBIX TOYEK JOJIKHO ObITh HE MeHee 10 B MOMEIleHUN.

B) IloaroroBka k wusmepenusiMm. llepen 3amepaMu OCBELIEHHOCTH OT
HMCKYCCTBEHHOTO OCBEIICHUS HYXXHO 3aMEHUTh BCE IEPETOPEBIIME JIaMIbl U
MOYUCTUTH CBETUJILHUKH.;

I') IlpoBenenne wuzmepenuid. [lpubop pacmosaraercsi B ropu30HTaIbLHOM
MOJIO’KEHHUH, YTOOBI YJIIOBUTH CBETOBOE M3ITyUEHUE, MaJarollee Ha TOBEPXHOCTh MO/T
npsIMBbIM yTJIOM. M3MepeHus: mpoBOAST B YTPEHHUE, JTHEBHbIC U BEUEPHUE YACHI,
YTOOBI OMPEAETUTD IOCTATOYHOCTh €CTECTBEHHOT'O M UCKYCCTBEHHOI'O OCBEIICHUS.
Ecnu Ha npennpuatvl MpeayCMOTPEHbI HOYHBIE CMEHBI, 00S3aTENBHO JENIat0T
3aMepbl B HOUHOE BpEMS.

IIpaBunbHbIil oTBET: A, b, B, I

Komnerenmu (nuaukaropsi): [1K-1

2. [TocnemoBaTeIbHOCTD MOIKITIOUCHUS OCBEIICHUS.

A) CoenvHeHre OJIMHAKOBBIX IO IIBETY MPOBO/IOB;

b) 3akpenenue cBeTHIbHIKA HA MOHTR)KHOM KPOHIIITEHHE,;
B) OGecrounBanme >MEKTPUUYECKON TIETH:

I') Ouncrka cTaporo CBETUIBHUKA U MECTA YCTAHOBKHU.
IIpaBunbHbiii oTBeT: B, I', A, B.

Komnerenuun (uuaukartopsi): [TK-1

3. [locnenoBarensHOCTH MPOBEPKH COOTBETCTBUS OCBEIIEHUS paboUnM
MecTaM:

A) Pabota ¢ HOpMATHBHOWM TOKYMEHTAIIUECH;

b) O6cnenoBanue ycnoBuil ocBenieHust pabouymnx MecT.;

B) Onienka cooTBETCTBHS HCTIOTHEHUSI CBETHIILHUKOB TPEOOBAHUSIM 10
3aIATe OT BO3JICHCTBUS CPENIbI B IOMCIIICHUH;

I') [IpoBepka cOOTBETCTBUS MTOKa3aTesei OCBEIIEHUSI HOPMAaTHBHBIM
TpeOOBAHUSIM.

[IpaBunbHbiil oTBET: A, B, b, I

Komnerenuuu (uaaukaropsi): [TK-1

3ajaHusi OTKPHITOrO THUIIA



?.az[amle OTKPLITOI'0 THIIA HA TOIIOJTHEHHE

Hanuwume nponyuleHroe Cjioeo (Cﬂoeocouemaﬂue)

1. CseroBoii mnpuOOp, MNpeAHA3HAYEHHBIN ISl OCBEIICHUS OOBEKTOB,
HaXOJAIIUXCS OT HETr0 Ha CPAaBHHUTEIBHO HEOONBIIMX PACCTOSHUSX HAa3bIBAIOT

[IpaBUIbHBIN OTBET: CBETUIIHLHUK.
Komnerenuun (uaaukaropsl): [TK-1

2. IlpaBuna ycTpoHCTBa 3JIEKTPOYCTAHOBOK MPEANUCHIBAIOT IJIsi MUTaHUS
CBETUJILHUKOB OOIIET0 OCBEIICHHS UCTIOIb30BaTh HAIIPSKECHUE HE BHIIIIE B.

[TpaBunwHbIil oTBET: 380.

Komnerenuu (nuaukaropsi): [TK-1

3. 3HaYeHHE HOPMHUPOBAHHOW OCBEIICHHOCTH MPHU OOIIEM JIOKAIN30BaHHOM
OCBEILIEHUH C JIOMHUHECIICHTHBIMH JIaMIIaMHd B CEIIbCKOM XO3SIHCTBE COCTaBIISICT

JIK.

[TpaBunbaeril otBeT: 150.

Komnerenunn (naaukaropst): [TK-1

4. Jlns oOecrieueHus: HAJEKHOU pabOThI Ta30pa3psAIHBIX JaMI HaNpPsHDKEHHUE
Ha HUX HE JTOJDKHO OBITh HIDKE % HOMUHAJIBHOTO.

[IpaBunbHbIil oTBET: 90.

Kommnerenmuu (nuaukaropsi): [TK-1

5. JIIOKCMETPOM HU3MEPSIIOT
[IpaBunbHBIN OTBET: OCBEIIEHHOCTb.
Komnerenunn (nuaukaropst): [TK-1

6. CeueHnre MPOBOJOB OCBETUTEIIHHBIX JTUHUM BBIOMPAIOT IO JOMYCTUMOMY
TOKY.

[IpaBUIBHBIN OTBET: NINTEIBHOMY.

Komnerenunu (nuaukaropst): [TK-1

SaHaHne OTKPbLITOI0 THIIA ¢ KPAaTKUM CBOﬁOI[HbIM OTBCTOM

Bcmasvme nponywennoe cnogo (crosocouemanue)

1. OcBemaemplii 00bEM IOMEIIEHHUS] OTPAHUYMBACTCS OTPAKIAIONIMMU
MOBEPXHOCTSIMH, OTPAKAIONIMMH 3HAYUTEIFHYI0 YacTh CBETOBOTO TIOTOKA,
NOMAJAONIEr0 Ha HHUX OT HWCTOYHHKOB cBeTa. OTpakaromieid MOBEPXHOCTHIO
SIBIISTFOTCSI :

[TpaBunbHBIN OTBET: 10 / CTEHBI / TOTOJIOK



Komnerenuuu (uaaukaropsi): [TK-1

2. HarpueBas mamma (puc. 4.12) HM3KOTO JaBJIEHUS MPEACTABISET cCOoOO0M
3aMOJHEHHYIO MapaMu Na U CMEChI0 HHEPTHBIX Ia30B TPYOKY U3 HATPUEBOCTOMKOTO
CTEKJIa, B TOPIIbI KOTOPOI BIIAsIHBI JIEKTPO/Ibl. J[aBneHue ra3os B TpyoOke 1,3-2 kH/m
2 (10-15 MM pt. c1.). MommuocTh HaTpueBbix Jami 45-200 Bt, cpok ciryxObI

, cBeToBast oTaayda 10 180 1m/BT.

[TpaBunbHbIH 0TBET: 5-7 THIC. U/ 5 ThIC. U / 7 THIC. 4.
Komnerenuun (uaaukaropsl): [TK-1

3. HeoOxouMblil cBETOBOI MOTOK OCBETUTEIBHOW YCTAHOBKU ONPEIEIISIIOT
UCXO/s U3 YCJIOBHUS, UTO B JIF000H TOUKE OCBELIaeMON TOBEPXHOCTH OCBELIEHHOCTh
J0JKHA OBITh HE MEHEe HOPMHUPOBAHHOW, B TOM YHCJIE B KOHIIE CPOKa CIIyKObI
UCTOYHUKA cBeTa. OTpaxeHne ot HE UTPAET CYLIECTBEHHOU POJIH.

[TpaBunbHBIN OTBET: cTeH / moToNKa / paboUeii MOBEPXHOCTH.

Komnerenuun (uuaukaropsi): [TK-1

4. Tluraromume cetu i1 OY ©W  CHJIOBOTO  3JIEKTPOOOOPYHAOBaHUS
PEKOMEHAYETCSl BBIMOJHSTh, KaK IMPaBWIO, pa3feiabHBIMU OT OOIICH IIUHBI
MUTAIOIIECH TOACTAHIMHU. B Hadae KaXIoW MHUTAIOMIECH JIMHUW YCTAHABJIMBAIOT
anmaparsl :

[TpaBUIBHBIN OTBET: 3aIIUTHI / OTKIFOUCHUS / 3aIIUTHI ¥ OTKJIFOUCHHSI.
Kommnerenmuu (nuaukaropsi): [TK-1

5. CeeroBas otnava coBpemeHHbIX JIJI mocturaer 85-90 nm/BT, cpok cimyx0bI
— 10 15 000 yacoB, IBET cBeTa — MPAKTUYECKH JIIOOOH, Temmeparypa KOJObl —
Hu3Kas. Bcnencrteue OonbmION HM3MyYarolmeld MOBEPXHOCTU — CO3/1aBAEMbIN
JIOMUHECLEHTHBIMU JIAMITAMH CBET HE CTOJIb IPKUH, KaK y "TOUYEYHBIX'" UICTOYHUKOB
CBETAa, TAKUX, KaK .

[TpaBuibHBIA OTBET: JIaMIbl HaKajduBaHus /| TaJlOTCHHBIC JiaMIbl/
ra3zopaspsiAHbIC JTAMIIbI.

Komnerenunu (nuaukaropst): [TK-1

6. OqHOM U3 OCHOBHBIX XapaKTEPUCTUK OCBETUTEIBHBIX MPUOOPOB SBISETCS

[MpaBuwibHBIA  OTBET: KOX(pQUIMEHT ycwieHus /[ 3amuTHeIA yroa [/
KO3 GUIHEHT MOJIE3HOTO JICHCTBHS.

Komnerenuun (unaukaropsi): [TK-1

3ajaHue OTKPBITOIO THIIA C Pa3BEPHYTHIM 0TBETOM

Ilpuseoume nonrnoe peutenue 3a0aqu



1. B skcmutyataiuu Haxoauiochk 500 namn HakanuBaHus. Uepes 1 4 paboThl
BBIIILIO U3 cTpos 7 amil, uepe3 S00 1 paboTsl octanock 20 gaMi U B TOCIEAHUIN Yac
cropero emie 5 mamm. TpeOyeTcst onpeneaTuTh HHTCHCUBHOCTh OTKa30B B HAYAJIbHBIN
MOMEHT BpemeHu U nocie 500 4 paboThl, MPOBECTH CPABHEHUE.

[IpuBecTH pacIMpEeHHOE PELICHHUE.
Bpewms Boinonnenus — 20 MuH.
Oxunaemblid pe3ynbTar:

.
t)=——=0,014 v,
A (t) 200 u

S 1.
Ao (t) =55 =0.254"
bonee HamexHbIMU OBUTM JIaMITbl HaKaJIMBaHUS B HAYaJbHBIH MOMEHT
BpPEMCHU.
OtBet: A4(t)=0,014 «*, A,(t)=0,254":
Komnerenuu (nuaukaropsi): [TK-1

2. Ha nucnipitanmsax Haxoausioch N =1000 0CBETHTENBHBIX MPUOOPOB. 3a BpeMs
t=3000u oTrkaszaino emie An =100wuznenuit. TpeOyercs ompeneianuTh BEPOATHOCTH

0e30Tka3zHoM paboThl P(3000), P(3200), f(3100), A(3100).
[IpuBecTH pacIMpeHHOE PELLICHHUE.

Bpewms BoinonHenus — 20 MuH.
OxuaeMblid pe3yJibTar:

ITo bopmyne P(t) = N—Tn(t) OTIpeieIisieM BEPOSITHOCTh 0€30MmacHOM paboThI.

N —n(t) _1000-n(3000) _1000-200 _,

P(3000) = ,
N 1000 1000
p(3200) = 1000=300 _ 7
1000
Haxoamm 4acToTy OTKa30B 10 GopMyJIe
f(3100)= AN _ 100 _5qg4 1,

NAt 1000-200

HaXO)II/IM HMHTCHCHUBHOCTDH OTKAa30B

(3000) = NAn 100

= =6,6-10" u*.
AL, (800+700)_200

OtBeT: A(3000)=6,6-10" 4*,
Komnerenuuu (nuaukaropst): [TK-1

3. Ha 3eproxpammmme Ha 1000 T mo mpoekTy ycraHoBieHo 138
CBETWJIBHUKOB C JlaMIlaMu HakanuBaHusi MolHOCThi0 100 BT kaxnas. [IpoBepka
OCBEIICHHOCTH IM0Ka3aja, YTO MOKHO 3aMEHHUTh JIaMIbl MOIIHOCTBhIO 75 BT.
TpeOyeTcs onpeaenuTb 3KOHOMHIO JIEKTPO3HEPruu, eciu K, =0,6, t=1500y.



IIpuBecTr pacIIMpEHHOE pELICHUE.
Bpewms BoinonHeHus — 15 MuH.

Oxunaemblid pe3ynbTar:
ITo pbopmyne onpenensieM 3KOHOMUIO SHEPTUN

o=(F,-P)K,
rae P, — DakTuyecKas MOIIHOCTD JIaMIIbl, KBT;
P —TIpOEKTHAs UJU TpedyeMasi I0 HOpMaM OCBEIIEHHOCTH MOIIIHOCTh, KBT;
K, — k03(pQUIHEHT cripoca OCBETUTENBHON YCTaHOBKHU;
t, — BpEMsl MAKCUMyMa OCBETUTEJIbHOM yCTaHOBKH, U.
2=(P, - P)K,t, = (138-100-138-75)0,6-1500-10° = 3105 kBT*u.

OtBet: D =3105kBT*u.
Komnerenuuu (uaaukaropsi): [TK-1



IKCIEePTHOE 3aKJIUYEHH e

[IpeacraBnenHbli POH OLIEHOYHBIX cpeAcTB (Hanee — POC) mo AUCHUIINHE
«OBECIIEYHEHHUE OCBEHIEHHOCTHU HA OBBEKTAX IMTPOMBIIIJIEHHBIX
COOPYKEHMIM, XXUJIbIX U OBIIECTBEHHBIX 3JIAHUI» cooTBercTBYET
tpedoBanusim GI'OC BO.

[Ipennaraembie GOpPMBI U CPEACTBA TEKYIIETO M MPOMEKYTOYHOTO KOHTPOIIS
aZieKBaTHBl LEISIM U 3ajJayaM peajlu3allid OCHOBHOM MpodeccroHAIbHOM
oOpa3oBaTeILHON MpOrpaMMbl [0  HampaBieHWIO MoarotoBku  13.04.02
DNEeKTpOdHEpPreTHKa | IIEKTPOTEXHUKA, Marucrepckass  Iporpamma:
«HccnenoBanue M COBEPIIEHCTBOBAHME 3JIEKTPOOOOPYAOBAHUS TPEANPUATHUH,
OpraHu3alvi U YUYPEKIACHUN.

OuneHouHble  cpeAcTBAa  JUIA  TEKYWIEr0  KOHTPOJS — YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTECTALMK [0 UTOraM OCBOEHHUS JUCLUIUIMHBI IIPEICTABICHBI B
MOJIHOM 00BEME.

Bunabl OLEHOYHBIX CpEACTB, BKJIIOYEHHBbIE B MPEACTaBICHHBIA (OHI,
OTBEYAIOT OCHOBHBIM IpuHIMNam ¢popmupoBanus OOC.

Pa3paGoTanHblii W TpenCTAaBICHHBIA I DKCIEPTU3bl (POHJ OLEHOYHBIX
CPEIICTB PEKOMEHYETCS K HCIIOIb30BaHUIO B MPOIIECCE MOATOTOBKH 00YYaIOIIUXCS
10 YKa3aHHOMY HaIpaBJICHUIO.

[Ipencenarens
y4e0HO-METOINYECKON KOMUCCUU UHCTUTYTA
MPUOOPOCTPOEHUS U DJIEKTPOTEXHUUECKUX CUCTEM Spemenxo C.II.



JIucT u3MeHeHU ¥ 1ONOJTHEHUM

n/n

Bunp! gomnoiHeHuii u
H3MCHECHUMN

Jlata 1 HOMep poTOKOINIA
3acenanus kadeapsl (kademnp),
Ha KOTOPOM OBLTH
paccMOTpeHbI U 0J00pEHBI
W3MEHEHHs M JIOIOTHECHUS

ITonnuce
(c pacmmdpoBKoit)
3aBeqyromiero kadeapoi
(3aBemyromux kKadeapamin)




