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BJIMSAHUE BEJIMYUHbI HAIIPSAKEHUA
HA PEXXUM PABOTBI CETH HAPYKHOT'O OCBEIIEHU A

Kana. texn. Hayk, nou. KO3JIOBCKAS B. b., nnx. KAJTEUUII B. H.

benopyccruil nayuonanvhvill mexnuueckuil yHugepcumem

Pacxop anexkTposHeprun Ha OcBelIeHne coctaisieTr okoino 13—-15 % oOmero
JIEKTPONOTPEOICHNUS, IPH STOM Ha IO HAPYKHOTO OCBELICHUS HMPUXOAUTCS
npumepHo 0,4 % obmeropoackoro. Mo>KHO BBIJETUTH HECKOJBKO OCOOEHHO-
CTel ceTeil Hapy>KHOr0 OCBEUIEHUs, OKa3bIBAIOUIUX CYIIECTBEHHOE BIIUSIHUE Ha
peKuUMBl MX PaboThl. JIMHMM HapyHOTO OCBELICHHUS SIBIAIOTCS JOCTATOYHO
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MPOTSHKEHHBIMH, conepkammmMu 30 u Ooiee CBETHIIFHUKOB, PACIOJIOKEHHBIX Ha
paccrostaun 35-50 M mpyr ot Apyra. EauHuYHAas MOIIHOCTH JIaMIIbl B CETH CO-
crasiser ot 70 mo 400 Bt. YnpapneHue CBETHIFHUKAMH HAPYKHOTO OCBEIIIe-
HUS OCYIIECTBISETCS CO MKa(pOB, KAK/BIA U3 KOTOPHIX 0XBATHIBAET PACCTOSHUE
1,0-1,5 kM. Takue NpOTSHKEHHBIC JIMHUKM CO 3HAYMTEIbHBIMU HATPy3KaMU SIBJIS-
IOTCSI OYEHb YYBCTBUTEIHHBIMH K KOJICOAHUSM HAIPSDKEHUS, TOITOMY TPaMOT-
HOE€ TOCTPOCHHE WX C TOYKH 3PEHHS ONTUMAIIEHOTO PaCHpe/eNIeHUs] Harpy30K,
MPOTSAXKEHHOCTU U CEYEHUS IPOBOJIHUKOB SBJISETCA aKTyaJbHOM 3afaueil. Bemnu-
YIHA HANPSOHKEHHUS OKa3bIBa€T CYIIECTBEHHOE BIMSHHE HA MOKa3aTeNu dJIEKTPO-
MOTPeONeHUsT W OIKCIUTyaTallMOHHBIE XapaKTEPUCTHKH pa3iIuyHbBIX Jamm [1].
D¢ GeKTUBHOCTD U YCIOBHSI SKCIUTyaTallil CBETHIBHUKOB HAPYKHOTO OCBEIIe-
HUS OIIPENENSIFOTCS PEXKUMOM PaboTHI CeTH.

Haubonee mmpoko B Hapy»KHOM OCBEIIEHUH TPUMEHSIOTCS HATPUEBBIC JIaM-
Bl BRICOKOT'O JIABJIEHUS B CBETHIIFHUKAX, ITOJIKIIIOYEHHBIX K OHOHN U3 (a3 depes
3JIEKTPOMArHUTHBIN myckoperynupytomuii annapat (OMIIPA) ¢ uMmynbCHBIM
32KUTAIONUM YCTPOHCTBOM W (Wiu 0€3) WHAMBHUIYaIbHBIM KOMIICHCHPYFO-
M KOHJEHCATOpOM. BBIOOp TpyNImoBOW WM MHAMBUAYAITBHON KOMITEHCAITHH
JUTA KaXJIOTO CBETUJIBHHKA OCYIIECTBISIETCA TEXHHKO-d)KOHOMHYECKHM pac-
yeToMm [2].

Cy1ecTByolye yCTaHOBKM Hapy»KHOTO OCBELIEHHS COCTOSIT W3 IYHKTOB
MMATaHUS, IMCIOIINX KaHaJ CBSI3U C IIEHTPATBHBIM TUCTIETICPCKUM ITyHKTOM, OT
KOTOPOTO IOCTYMAIOT KOMaHJbl YIPaBJICHUS OCBEIIEHHEM (BKIIIOYCHHE/OT-
KIIIOUEHHE, CMEHAa peXXuma U T. 1.). HapykHoe ocBelieHHe MOKET BKIIOUAThCS
BPYYHYIO U3 JIUCTIETYEPCKOTO IMyHKTa WIA aBTOMATHYECKU. B MyHKTax MUTaHUS
OCYIIECTBIISIFOTCSI KOMMYTAIHs, YIIpaBJlIeHNne, KOHTPOIIb U YUYET; OHU MOTYT pac-
nojaratbcsi B Tpancpopmaropubix nojacraniusx (10/0,4 kB) unu vemocpeact-
BEHHO Ha CBETOBBIX OIIOPaX.

Pacger mapamMeTpoB 3IEKTPUIECKON CETH HAPYKHOTO OCBEIICHUS MMEET Xa-
pakTepHble 0COOEHHOCTH. XapaKTePUCTUKON CBETHJIBHHKA KaK 3JIEKTPOIpHEM-
HUKa SIBJIIIOTCS MOTpeOIisieMasi aKTUBHASL M PeaKTUBHAsI MOIIHOCTH, TOK Harpys3-
KW, KOTOpPBIE 3aBUCAT OT HANpsDKEHHUS Ha 3aXMMax CBETWIbHWKA. Ecim aTo He
VUHUTHIBATh, TO PAacUCTHBIC TOTEPU HAMPSDKEHUS M PACUCTHHIC HANPSDKEHUS Ha
32)KMMaX CBETWJIBHHUKOB, Pa3HOYJAJCHHBIX OT IyHKTa MHUTaHUS, OyAyT UMETh
3HAYEHHS, OTIMYAIONINECT OT (PAKTHYECKUX.

B mensx paccMoTpeHHS BaXHOCTH Y4eTa MEPEeUYHCIECHHBIX OCOOSHHOCTEH
MPOM3BENIEM CpPaBHEHHE Pa0OThl CETH HAPY>KHOT'O OCBEIICHHS B Pa3IMYHBIX YC-
nopusix. OIleHHM BIUSHUE YPOBHS HAIpPsDKEHUS B Hadaje JIMHUM Hapy>KHOTO
ocBenIeHusI (ITyHKT MUTAHMA) Ha MapaMeTphl TaKOW CETH: MOITHOCTH, TOTPEO-
JSIEMYI0 DJICKTPOIHEPTHIO, BEJIMYMHY CBETOBOTO IMOTOKA, CPOK CIYXKOBI Jamil.
st pemieHust MOCTaBICHHOM 3aayd 3a1aJUMCSl UCXOJHBIMHU JAHHBIMU 3JIEK-
TPUUYECKOW CETH HAPYXKHOTO YINYHOTO OCBEIICHHS: WCIOJB3yeM JIaMIIbl THIIA
JHaT (myroBas maTpueBas TpyOdaras) momHOCThI0 250 BT, moakiroueHHbIE
yepe3 OMIIPA ¢ UMIYIBCHBIM 3a)KUTAIONIMM yCTPONCTBOM U KOMIIEHCUPYIO-
UM KOHJeHcaTopoM (kKo3dduimeHT mMomHocTd C0S@ = 0,9) B CBETHIIBHUKE
tuna JKKY. YaaneHHOCTs OT UCTOYHMKA MUTAHUS IO TIEpBOM onopkl paBHa 70 M,
paccrosiHre MeX Iy onopamu — 30 M (TTpUHUMaeM, 9TO MPUOTU3UTENEHO COOTBET-
CTBYET JJTUHE HCIIONB3yeMOro kades), uuciio onop — 30, 4rcIo CBETHIFHUKOB Ha
omope — 1. JIns nmutaHus CBETHIBHUKOB HCTONB3yeTcs: kabens ABBI-5%10-0,66.
CBeTHIILHAKY TOKITFOYEHBI CHMMETPUYHO (K Kaxmoi (aze 1o 10 CBeTUIILHUKOB),
pacmpeneieHre CBeTHIFHUKOB Mexny dazamu — A—-B-C-A-B-C.
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DKCIUTyaTalMOHHbIE YCIOBUS PabOTHl JNEKTPHUYECKHMX CeTeil ompeensroTcs
MCXOJHBIMU JJAHHBIMH, B Ka4eCTBE KOTOPBIX Ul pacyeTa peskuMa 3aJaloT Ha-
NpsKEHHe B Hayajle JIMHMM HAPY)KHOTO OCBelleHHs (B IyHKTE MUTAaHHUS),
a TaKkKe Harpy3Ky HelmoCpeJCTBEHHO Ha CBETU/ILHUKE.

Harpysky Ha cBETMJIBHHKE (J1aMIla M IyCKOPEryJIUpYIOIIHil anmapar) mpH-
HHUMAaeM [0 aKTUBHON MOIIHOCTH U MOIHOMY TOKY, KOTOPBIE 3aBUCAT OT ypPOBHs
HAIPSKEHUS HA 3aKUMAX CBETHJIbHMKA. OTHOCHTENIbHBIE 3HAUYEHHs NOTpeOIse-
moit aktupHoiM Mommoctd P(U)u monsoro toxa 1(U) B 3aBucumocTu ot Ha-

HOpsDKEHUST Ha 3aXKUMax CBETWIbHUKA Ui Jiamnbl Tuna JHaT ¢ xomneHcupo-
BaHHBIM OMIIPA omnpenensroTcss B COOTBETCTBUH C [3].

HoMuHanpHBIE TEXHUYECKHE XapPaKTEPUCTHKU CBETUIBHUKA: aKTHUBHAS
MOIIHOCTh JaMrbl 250 BT, akTHBHasg MOIIHOCTH ¢ y4yeToM morepb B OMIIPA
Pion = 278 Bt; HOMHHANBEHOE HanpspkeHUE U, = 220 B; eMKOCTh KOMIIEHCH-
pytouero kongencatopa C = 35 Mk®; monHeli pabounii TOK JaMMbI |0, =
= 3,0 A; HOJHBIN TOK C y4eTOM KoMIeHcanuu |y, = 1,35 A. Jlns ynporieHus
pacdeToB MpUHUMAEM, YTO BEIMYMHBI NOTEPh aKTHBHOW MOIIHOCTH W IIOJIHBIHA
TOK C Y4€TOM KOMIIEHCAI[UN PEaKTUBHON MOITHOCTH H3MEHSIOTCS TPOTOPIIHO-
HaJHHO 3aBUCUMOCTSIM, TPEJCTABICHHBIM B [3] .

Torna 3aBUCHMOCTH aKTUBHOH MOIMHOCTH (C yderoM moreph B OMIIPA)
Y TIOJIHOTO TOKa (C y4eTOM KOMIICHCAIIMU) CBETWIbHHKA ¢ Jammon tuma JHaT
¢ xomreHcupoBaHHBIM OMIIPA HoMMHanbHON MomHOCTHIO 278 BT oT Hamps-
JKEHUS CETH HMMEIOT BUJ, NIPEACTABICHHBIN Ha puc. 1.

500 17 P
450 1,6 ~
A -
400 — 15
350 //
1,4 >
- (U
ot w
BT A Pl
200 12
150 11
100 1,0
190 200 210 220 230 240 250 260 270 190200210220230240250260270
U,B uU,B

Puc. 1. 3aBUCHMOCTH aKTHBHOW MOIIHOCTH (C yueToM moteps B DMIIPA) P(U)
u nostHoro Toka (¢ yuerom kommnencarun) |(U) cBerunbHuka ¢ mammnoi Tuna JJHaT
¢ KoMneHcupoBaHHBIM DMIIPA HOMUHANTBHOM MOIIHOCTEIO 278 BT OT HanpshKEeHUS CeTH

Pacyer pexxuma Takol ceTH Hapy >KHOTO OCBEIICHHUS OCYIIECTBIISIEM METOIOM
MTOCIIETOBATEIBHBIX TPUOMMKEHUN [4]. B OCBETHTETHHOW CETH HCIIONB3yEeTCS
rIIyXx03a3eMJICHHas HeiTpanb B Buae cucteMmbl TN-S (¢ pasmencHreM HyJIECBOTO
MPOBOJIHMKA Ha paboduil M 3amUTHBIN). PacueTHas cxema mpeacTaBiieHa Ha
puc. 2 (HyJIEeBOU 3allIMTHBIA MPOBOJHUK HE Moka3aH). [l ynoOcTBa HamucaHus
MPOrPaMMBI TI0 PACUYETy PEKUMa OCBETUTEIILHYIO JIMHHUIO JISIUM Ha YHUCIIO yda-
CTKOB, PaBHOE YHCIYy CBETWJIBHUKOB, TIOPTOMY YYaCTKH JUIS KOXKIOU U3 Tpex ¢a3
¥ HYJEBOTO pabodYero MpOBOJHMKA OJIMHAKOBBHI HE3aBHCHMO OT HAJHUHUS TPH-
COEIMHEeHHsI CBeTUIIPHHUKA K pacCMaTpUBaeMol dase.

20



ASatr2hUs2 ASa238Ua2-3 ASA3-wbUas- ASA26-27 AUA26-27 AS A, 27-28 AU, 27-28 55 4,28-29 AUA,28-29
H K i H H H H W
y mgm Sarz  Snr2Ua2 Spzs Uas Sase Uns Uazs Saae-21 Uszr Saz-as Uczs Sam-2 Unzs
3 =2 - = = = = =
u 740z 742 7. | 7. | S
izl [zt = = (¥ = =
A8s128Us12 | ASp238Us2-3  ASE3-cAUB3-t 0868,26-218U8,26-21 8S5,27-28 AUB,27-28A S 5,28-298U8,28- P ASp29-30 AUB29-30
S . S I =y = =, = RS = =

) Us: Ser2 Ubz Sez3  SgaalUss Saxt  Sgaw Uss Udzs Seae-21 6% 5 n UEDISE2128 sz Sa2e-29 gz S829-30 Us
N\ S = = = == e, —_— e S T S | — =5
U [T Z8 FLFE (53— Z83 fﬁ_??’. ; 252 l27 JEE JEEE] 175280

AScrz aUcrz| AScz3sUces| AScs-w dUcs-s AScas-zaUcas-21l a8 212880 27-28 AScz8-298Uc 28-2p AS29-30 AU 2930 ASc30-31 AUC30-31
" ) " " ¥ H =u M H oy _

c Ue1 Scr2 F2 Scoa Ubs Scae Sea Ure Udee Scas2 Uder Sczr-28 Sp zﬂymssl’za-zu Udes Scoa-w Udwo St Ucat
/\—';“‘l—l | = | — I et = r—y— —r— - e T e T
N\ I I ey [ L I I LI

— & £ Lir AL [ oy L e Zewn
: n M A AN n n n n
o o o o 2o o Sdo 2o
In Inz [n3 Iz Inzs Inzs 1nzs I
aUN1-2 AUnz-3 AUN3-u AUN26-27 BUN28-29 AUN29-30 AUN30-31
N — — — — — — —
| I e s T —r ot LI
— & - — — — -— Lum -— I
Iz Nz JIEN In26-27 [n28-29 [n29-30 n30-31
Puc. 2. PacueTHas cXxema CeTH Hapy>KHOTO OCBeIleHHs:Up 1— KOMIIEKCHOE 3HaYECHHE HaNpsDKeHUs B 1-M y3ie dasbl 4;
S i+ S, — KOMIUICKCHBIC 3HAYCHHs! [IOJIHON MOLIHOCTH B Hayasle ¥ KOHIIE y4acTka 1-2 dpa3sl 4 COOTBETCTBEHHO; S’ | — KOMIUIEKCHOE 3HAYCHHE IIOJIHOM

MOIIMHOCTH CBETUJIBHUKA, ITOAKIFOUYCHHOI'O K (1)3.36 A, HUMCHOLICTO HepBHﬁ HOpﬂ,Z[KOBLIﬁ HOMED; A§A 1_p “KOMINICKCHOC 3HAaYCHHUEC ITOTCPh TTOJTHOM MOIIHOCTH

Ha yuactke 1-2 dasbt 4; Z,, ,, Z, , — KOMIUICKCHbIC 3HAYCHHMS IIOJIHBIX CONPOTHBIICHUH ydacTKa Juis (a3bl A v HyJeBoro pabouero nposoaHuka N;

AU, 5, AUy 4, — Majienns HanpskeHus Ha yyacTke 1-2 dasbl A 1 Hysiesoro padouero nposojnuka N; I, 5,

Ha y4JacTke 1-2 ¢assl 4 1 HyneBoro pabodero mpoBogauka N;

(o603Hauenus mapamerpoB Ga3zB u C aHAIOTUYHBI)

1y 1, — KOMIIIEKCHEIE 3HAYEHHMS TTOJTHBIX TOKOB

— KOMIUICKCHOC 3HAYCHHUE ITOJIHOI'O TOKA CBETHJIbHUKA, MMCIOIIETO HepBLIﬁ HOpﬂIIKOBLIﬁ HOMEp



Pacyer cetn npu 3HAaUCHNN HANPsDKEHHS B ITYHKTE MUTaHUs (Hadaye JHMHNN),
paBHOM 230 B, mokasan Ha nmpumepe a3l 4. Haxoxnenue napamerpoB ais a3
B u C aHamoru4Hsl.

OmpeneneHue mapaMeTpoOB OCYIIECTBISETCS HTEPAMOHHBIM ITyTEM B JBa
stamna. [lepBoHavanbHO 334al0TCS 3HAUEHHSI HEN3BECTHBIX (Pa3HBIX HANPSHKEHUIH
Ha 32)KUMaX CBETWJIBHUKOB U B OCTAIBHBIX TOYKaX CXEMbI (pHC. 2), HApUMeEp
paBHBIMU (ha3HOMY HAINPSIKCHUIO B HAYaJIe TUHUH (IIYHKTE TUTAHUSA):

© _110 _ _110 _y10 _ 0 o
Upz =Unz = =Uup =U,; =230e7 B;
UO =U0=..=U® =U® =230e% B;
LJ((:O)z :Q((;Oé =.. :Qé(gl = Q((:Oz — 23001 B.

KoMmiiekcHoe 3HaueHHE IOITHOMN MOIIMHOCTU CBCTUJIbHUKA B IICPBOM IIpHU-
ONMKEHUU OIpPEaACIACTCA KaK

(0)
o o o j~arccos[gu(0)(l(tn()o) J
1 An’ An
San=UanlUxy)e , (1)
rne RU f\or)]) n (U f\or)]) — 3Ha4YeHHA TMOTPEOIIIEMO aKTHBHOH MOIHOCTH

W TIOJTHOTO TOKa, OTIpEJelisieMble B COOTBETCTBUU C 3aBUCHMOCTSIMH pHC. 1; HH-
nekc (1) — mepBoe npubnuxenue; 4 — HamuMeHoBaHue (asbl; N — HOMep y37a.
KoMruiekcHOe 3HaYeHUE NOTEePh MOJIHON MOITHOCTH Ha yuyactke ((N — 1) —n)

SK(])
@ _ A,(n-1)-n H
A§A,(n—1)—n - 0 (RA,(n—l)—n + JXA,(nfl)fn)’ (2)
U (0)
An
rac RA,(n—l)—n’ XA,(n—l)—n — AKTUBHOC M PCAKTUBHOC COIPOTUBJIICHUA YUACTKA,

S,';f;ll, U E\Or)] — MOJTHAs! MOLITHOCTh U HampsbkeHue B KoHie ((N — 1) — n) yyacTka.

KommnekcHoe 3HaUeHUe MOJTHON MOIHOCTH B Havane yuacTtka ((n — 1) —n)

u(l) —qu) O] u(l)
§A,(n—l)—n - §A,n + A§A,(n—l)—n + S An-(n+l1)’ (3)
k(1) — Qu) (1)
rne SA,(n—l)—n - §A,n + §A,n—(n+1)'
Pacuer MNOTOKOPACHPCACIICHUSA AaHAJIOTUYHO BBIMIOJHACTCA MOOYCPCAHO JIA
KaxKa0ro ydacTtka. Ha stom HepBHﬁ 9Tall AJITOPUTMA 3aKaHYNUBACTCA.

BTopoii sTam 3akirodaercs B pacdyeTe YTOUYHEHHBIX 3HAUYeHWH (a3HBIX Ha-
MPsDKEHUH TIPU M3BECTHOM HAIIPSDKEHUHW B Hadasle JTMHUM (ITyHKTE TTUTAHUS)

u/(kl,)zz U (Al,)l - AQS)N 1-2° (4)

[Napenune HanpsbkeHHUs Ha ydacTke 1-2
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AQA,N;l—Z - lA,l—ZZA,l—Z + lN,l—ZZN 1-20 (®)

tne Zny ;s Ly; ,— KOMIUIEKCHBIE 3HAYEHMs TMOJHBIX CONPOTHBJICHUH ydYacTKa

tst Ga3el A 1 HyJieBoro pabodero npoBogauka N.
KomMmruiekcHble 3HaU€HUs MOTHBIX TOKOB Ha y4acTke 1—2 paBHBI:

3u(1)
O _ 2A1-2.
lA,l—z - U (OB (6)

=Al

n [§a)  gay a0
10, =) | S+ =2 == (7
N1-2 ) ©) © |
i QA,:‘ 9 Qc,i

=B,

u(l) )00
rie §2f132, Qi\l) — COIPSKEHHbBIE KOMIUIEKCHI MOIIHOCTH, (Da3HOrO HANPSIKEHHUS.

Jlamee mocienoBaTeNbHO PACCUUTHIBAIOTCS HAMPSDKEHHUS OCTANBHBIX Y3JI0B
CXEMBEI.

Ha stom mepBoe npubmmkenne (MTepamus) paciera 3aBepiieHo. Jus yrod-
HEHUS 3HAYEHUHN HaINpSXKEHUM U MOITHOCTEH MPOU3BOJATCS MOBTOPHBIE pacue-
THI C UCIIOJIb30BaHHWEM OoJiee TOYHBIX 3HAYCHUH HANPSHKEHUH, MOMYYCHHBIX W3
npeapIyIeit urepanun (T. €. Uik BTOpOW UTEepalry UCTIONb3YIoTCs (a3Hbie Ha-
MPSDKEHUS U3 TIEPBOM L_Jrgl) ).

PacueT nmoBTopsieM 70 TeX MOp, MOKa Pa3HOCTh MEXKIY MOAYJISIMU HampsiKe-
Huit U, k-ro u (k + 1)-ro npuGmkenuii He OyAeT NMPEBBINIATH JOMYCTUMYIO

MOTPELIHOCTD €, KOTOPYIO NpruHuMaeM paBHoit 0,001:

U, =Ur*-Uk|<e. ©)

[Iporpamma, mo3Bomsitomas 3aqaBaTh MCXOTHBIC JaHHBIE CETH HAapy>KHOTO
OCBEIIICHUS U pacCUUTHIBATH TapaMeTphl, peann3oBaHa B cpene MathCad.

OTKJIOHEHUE HAIPSDKEHUS Ha BBHIBOJAX AJIEKTPONPUEMHHUKOB SIBISETCS OJ-
HUM M3 [IOKa3aTeeil KauecTBa 3JIEKTPUUECKON 3HEPTUU U periiaMeHTUpYeTCs
I'OCT 13109-97 «Hopmbl kadecTBa 3JIEKTPOIHEPTHH B CHUCTEMaX JIJIEKTPO-
cHaOxeHusi O0IIero HazHa4YeHHs». B COOTBETCTBHM C yKa3aHHBIM JOKYyMEH-
TOM BBIACNSAIOTCS HOPMAJIbHO W MPENeNbHO IONMyCTHMBbIE 3HAUYEHHS yCTa-
HOBHMBIIETOCS OTKJIOHEHHWS HANpsDKEHUS HA BBIBOJAX 3JIEKTPOIPHEMHHKOB,
KOTOpPBbIE COOTBETCTBEHHO paBHBI =5 % u +10 % OT HOMHHAJIBHOTO HaIpsHKe-
HUS JJIEKTPUYECKOH ceTu. B cBs3u ¢ 3TUM AJs PacCCMOTPEHHOH OCBETHUTENb-
HOM CeTH MPOM3BEICHBI pacueThl A TPEX XapaKTEPHBIX PEXKHUMOB, OIpeie-
JISIEMBIX BEJMYMHON HANpsOHKEHHsI B MyHKTE MUTAHUS: pekuMa paboThl OCBe-
TUTENBHON CETH C MOJYJIEM HANpPSOKEHUST B TYHKTE IHUTaHUS, PaBHBIM
HomuHaibHOMY U; = 230 B, n AByX peXHMOB ¢ MpenebHO JOMYCTHUMBIMU
3HadeHuAMH (£10 %) OTKIOHEHUS HANpsDHKEHUS OT HOMHUHAIBHOTO B ITyHKTE
nuranus U, = 207; 253 B.

PesynbpTaThl cpaBHUTEIBHBIX pacueTOB MpEACTaBICHHI B Tao. 1, 2.
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Pe3yJII>TaTLI CPaBHUTEJILHBIX PACY€TOB IPH PA3JIMYHBIX YPOBHAX HAIIPS’KCHUSA B IYHKTEC MUTAHUS

Tabnuya 1

MO,ElyJ'Ib IMOJIHOT'O 3HAYCHUS HAIPSDKEHUA Ha BBIBOAX U KOMIUJICKCHOC 3HAYCHUE MOJTHOM MOIIHOCTH JIs1 CBETUJIBHUKOB (B 3aBHCUMOCTHU OT HAIIPSDKEHHUSA B Ha4YaJle Jll/lHl/ll/l),
< TPUCOCAUHEHHBIX K
E (azed ¢bazeB azeC
gE U;=230B U; =207 B U, =253B U;=230B U, =207B U,=253B U;=230B U, =207 B U, =253 B
==
S8 |UyuB | Sy, BA| Uy B | Sy, BA|Uy,B| Sy, BA|Us B Sg,.BA|UsB| Sk, BA|UsB| Si, BA[Ue, B| S¢, BA |U,B| Sg, BA |Ue,B| S, BA
301,6 + 2342 + 3833+ 297,8 + 231,7 + 3792+ 294,1 + 2288 + 3759+
1 | 227.2 +195.6 2045 | | 1110,0 2497 7 i28.1 226,0 +j071 2035 | i110.1 2484 1301 2249 + 98,5 2024 1110.2 472 3.8
291,6 + 2271+ 3730+ 287,2 + 223,8 + 368,5 + 2835 + 2211+ 3654 +
2 | 2241 41995 2018 | | 11103 2462 333 2228| | 11011 2006 | 11105 447 357 217| | 11025 1995| | 1110,0 2436 i37.4
282,8 + 221,0 + 364,0 + 2778 + 2185 + 359,1 + 2747 + 216,3 + 356,0 +
3 | 2215 | | 11027 1995 | © 11099 2431\ 1382 2199| | 11045 1981 | 11083 2414| 7 1408 2188| 11051 1970 | 1107,0 240,4 425
2757 + 2171+ 356,2 + 2709 + 2143 + 348,7 + 267,8 + 212,0+ 3443 +
4 | 2192 | o 1104.9 1974 | © 11075 2404 | j42.4 2174| | 11058 1959 | 11058 2386( 1532 2164| 11063 1948| | 11045 2376 +59.2
2703 + 2139+ 346,9 + 2649 + 210,7 + 3379+ 2618 + 208,4 + 3338+
5 | 2172 | | 1105.9 1957 | © 11056 2382| i55.7 2153| | 1106.9 1940 | 1103.7 2361| 166.9 2142| o 1107.4 1928| | 11024 2352| i71.4
2655 + 2113+ 3389+ 259,9 + 207,7 + 3289 + 256,8 + 205,3 + 3251+
6 | 2157 | | 1106.7 1943 | | 1104.1 2363| 7 1658 2135| 11078 1925 1102.1 2341) 1763 2124| 1108.4 1912 o 11008 2332 7 1800
2625+ 209,2 + 332,7+ 2559 + 205,3 + 321,7+ 2528 + 202,8 + 318,0 +
7| 2145 | © 11073 1933 | | 1102 2349| 7 126 2121] 11085 1912 ¢ 1100.8 2324 1830 2110| 1109.1 1899 1995 2316 +i86.2
260,1 + 207,8 + 3283+ 2529 + 2035 + 316,22 + 2496 + 200,9 + 3126 +
8 | 2136 | 11077 1925 | | 11021 2339 i76.9 2110| | 1109.1 1902 % 199.9 2312| 7 877 2099 11097 1889 1985 2304 7 1906
258,7 + 207,0 + 3259 + 250,8 + 202,2 + 3125+ 2475+ 199,6 + 309,4 +
9 | 2131 | | 11080 1921 | ¢ 11017 2334 i79.2 2103| | 11095 1896 | 199.1 2303| 1907 2091 11097 1881 1978 2295 +92.6
2583 + 206,7 + 3255+ 2496 + 2015 + 310,7 + 246,1 + 198,8 + 307,6 +
10 | 2130 | | 1108.1 1920 | | {1015 2333| 1796 2099 11097 1892 | 1988 2299| 7 1920 2086 | 11097 1878 1974 2290 1933




Tabnuya 2
Pe3yibTaThl CPAaBHUTEILHBIX PACYETOB BEJIMYUH CyMMAapPHBIX MOLIIHOCTEil B HavYaJjIe JJUHUU
HAPY:KHOT0 OCBELeHHs PH PA3THYHBIX YPOBHSIX HANPSKEHUSI B MYHKTEe NUTAHUS

Pexxum pabotel cetn | KommiekcHble 3HaueHUs MONHBIX MomHOcTel | KommiekcHoe 3HaueHne
B 3aBUCHMOCTHU IUTs Ka 10 u3 (a3 B myHKTe nutaHus, B-A MOJIHOW MOIITHOCTH ISt
OT HATPSDKSHUS CXEMBI C HalpsHKEHHEM

B IIyHKTE UTAHUS Sua Spa Sca B IlyHKTE MUTaHus Sy, B-A
U,=230B 2909 +j1051| 2861 +j1064 | 2842 +j1071 8612 +j3186
U, =207B 2307 +j1059| 2280 +j1043 | 2266 +j1032 6853 +j3134
U, =253B 3693 +j576 | 3614 +j662 3596 + j691 10903 +j1929
BBIB O bl

YCcTaHOBJIEHO, YTO YPOBEHDb HAIPSKEHUS 3HAYUTEIBHO BIMSAET HA aKTUBHYIO
U PEaKTUBHYI) MOIIHOCTH, KOJHUYECTBO MOTPEOIIEMON DIEKTPOIHEPTHU CBe-
THJIbHUKaMH ¢ JaMmnamu tuna J{IHaT. Takke 3aMeTHO U3MEHSETCS] CBETOBOM TO-
TOK Jamnbl. HeoOX0qMMO yYHUTHIBaTh, 4TO AJMUTENbHAS paboTa MpHU OTKIOHEHH-
SIX CETEBOT0 HaNpsDKEeHUs 0ojiee ueM Ha 5 % OT HOMHHAJIBHOTO 3HAYEHUs MpHU-
BOJUT K COKpAIEHUI0 cpoka ciry k061 tamriel JIHaT [5].

[Ipencrasnena nmporpamma, MO3BOJISIIONIAsT OCYIIECTBIATH BEIOOP BETUUMHBI
HanpsOKEHUs B MTyHKTE MATAHUA I paOOTHl OCBETUTENBHON CETH B ONTHMAallb-
HOM pexkume. VMcxons 3 mapaMerpoB pexuMa MOTYT MPOBOJUTHCS MEpOTPHs-
THS TIO YIYYIIEHUIO YCIOBUN pabOTHl MCTOYHHUKOB CBeTa. [ aTmx 1eneit pac-
CMaTpUBAETCs] BO3MOXKHOCTh WCHOJB30BaHHS cTabuim3aropa (peryisTopa) Ha-
MPSDKEHUS, PACTOJIOKEHHOTO B IYHKTE THTAaHUS M paboTaroIiero B pexHMe
MOIJepKAHMS HATPSDKEHHsI HA 3alaHHOM HEoOXOAWMOM ypOBHE. DTO CBS3aHO
C TeM, YTO peXUM paboThl C MPEBHINICHUEM YPOBHS HAINPsHKEHUS Ha Jamre 0o-
nee 4eM Ha 5 % OT HOMHHAJIBFHOTO 3HAYEHHS BBI3BIBAET HE TOJIBKO CHIDKEHHE
CpOKa CIIyXOBl UCTOYHHMKA CBETAa, HO M OONBIIMI pacxoj] aKTUBHOW DIIEKTPO-
SHEpPruM. 3Has PeKUM pabOTHI OCBETUTENHHOW CETH (BEIMUMHY HAMPSIKCHHS
B HayaJle CETH, BpEMs BKIIIOUEHHS U OTKIIIOUEHUS OCBELIEHHS B 3aBUCUMOCTH OT
MECTHOCTH ¥ BPEMEHH T'0Ja), MO’KHO OIPENETUTh BO3MOKHYIO SKOHOMUIO dJIeK-
TposHepruu. Kpome Toro, nporpamma 1no3BoJii€T HaX0AUTh ONTUMAJIEHOE YUCIIO
CBETHJILHUKOB 33J]JaHHON MOITHOCTH, MOAKJIIOYAEMBIX K CETH C YCTaHOBJICHHBI-
MU TIapaMeTpamu (cedeHne Kadens, yJalleHHOCTh OTop).
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