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1. OBUME TIOJNOKEHA

1.1, Hacrosmee pyx0BONCTEO PACHPOCTPAHAGTCS HA BAGKTPOOL BETH-
TeAbHH® YCTAHOBKM, HAXOLAUMECH B DKCIVyATAIMU HA YTOAbHHX paspesax.
1.2, Upn npoexruposaimu, ycTpolicTBe M SKCIAYATAIMH BIEKTPOOC-
BETUTONLHHK yCTAHOBOK CAefyeT cobaomarh Tpetopamma “lipapun Texwu-
yeckofl sxclyateimu npy paspaGoTie YroAbHHX W CHBHUEBHX MECTOPOR-

nennft oTkpuTHM crocoGom” (NIT3), “Enumnx npasun GesonacHOCTH Npw
paspaboTke MeCTOPORAeHNR MOMEe3HNX HCKOTIAGMHX OTLPHTHM crnocoGoM”
(EflB), "Mpasun ycrpoficrsa anexrpoycraxopok” ([VO) n apyrux pefler-
ByDUMX HOPMATHBHHX AOKYMGHTOB, YTBGDRASHHMX WAW COTJIACOBAHHHX C
Musyraenpomon CCCP,

1.3. Kammatnueckoe wcrionHeHue, CTSNEHL BANMTH SJAEKTPOOCBETH-
TEALHOr'o 0GOPYAOBE.MS OF CONPUKOCHOBOHWA C TOKOBOAYIWMMYE UACTAME,S8
TAKES SAUTH OT NONALeHAR BHyTPb O0ONOUGK TBODAMX TEA K BORH ROAE-
HH YAOBAGTROPATL KOHKPETHHM YCHOBMAM ero SKCIVIYATALMNE W orpyxawmef
cpef.

¥.4. Tlo ycaomusm sxcrayataimu sASKTPOOCBETHTENAbHNE YCPAHOBKM
UpM BHAOAHEHKK CYPOB3PHBHHX padoT HA YToAbHHX pA3pesax nojpasiens-
DECA HE CTAUMOHADHHE M NEPeJBHRHHE .

1.5. HopumpopaHHhe MUHMMBNIbHNE 3IHAYGHMT OCBEMEBHHOCTH, KOTODHE
ROAKHY NMPHHAMATHLCA B pACUETAX NpU MPOSKTHPOBAHWM OCBEmEHWS, NPUBe—
fAeHr Bo "BpeMeHHNX HOpMAX OCBemEHHOCTH patouero NpPOCTPAHCTBA H

onacuofl 308y npu Gypomspusux padorTex Ha yroAbHHX paspesax”,
yreepagerzx Munyrsenpomom CCCP s 1984 r.

2. METOMMKA PACYETA CBETOTEXHWMECKAX HAPAMETPOB
AEXTPOOCBETHTENLHOR YCTAHOBKM

B meroguite pacCMATPHBADTCA BONPOCH pi.oUeTa OBETOTEXHAUECKAX
napaMeTpos SASRTPOOCBETHTENbHON ycTanoBis, BHOOpPA W PasMemeHHA
CBeTORHX NpUGOPOD B SABHCHMOCTH 0T HODMMPOBAHHOTO YPOBHA OCBe-
MEeHHOCTH, XaparTeps BHIOAHAeMOR spuTenbHofl patoTH, KAUMATHUBCKUX
ycnosufl, NPHMEHSEMOrO TEXHOROIKUECKOPO OGOPYAOBRHHA K IOPHO-I'e0-
ROruuecKux ycaosuil. TepMuHu W MOACHOHMH K HUM NPUBESGHH B OPUIO-
xennn 1,

PacueT OCBEmEHHOCTH MOMeT OHTb BHIOAHEH TOUEUHHM MOTOAOM, Me-
7osioM koaduine: Ta UCTIOAbLBOBAHWA BAEKTPOOCBETHTENbHOR yCTaHOBKH,
& TAKRe AR NPUOAMESHHHX DAcueTOB MOXOT OWTb HCMOAB3OBAH METOZ
yAenbHOA MOmMHOCTH. )
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2.1, BuGop u pasuemenue CBeTOBUX NpPKGOPOR

2.1.1. Jnun ocrememns yuacTxos, NOAFOTABAKBAGMEX K BSPHBAHUD,
K ORNACHOR 80HH BNOOD BNEKTPOOCBEPUTEALHHEX YCTAHOBOK CAEAY6T Npo-
H3BOAHTL C YyUeTOM BHemHMX ycaoBit oxpymavmeR cpegu, pasmepop pa-
gouero NpOCTPAHCTBA, MECTA DASMONMEHMA CBETOBMX RpubopoB K KX xa-
PAKTEDS CBETOPACNpPEJENSHMR, B TAKES BUJA NpPHMEHAGMON MEXaHUIALMM,
ppemery padoTn BAGKTPOOCBeTHTEJbHOR ycraHoBM, yfodcTBa SKCIAye-
TAIMM ¥ MOHTANA.

2.1.2. Bnn ocpemenus paGouero NPOCTPAHCTBA M ONACHOR 30H
MOryT OHTh NPUMEHEHH KAK CBeTWAbHKKM, PaK W NpoxexTopd. llpk sroM
CROTURLHUKKM C AAMIOMM HAKANWBAHWA PEKOMOHUYDTCE JAR OCBAIUGHMA HA
HeGORbLEME DACCTOAHMA, He Npemsmanupe 20-30 M, HpoOXEKTODH C ABMMNA~
MU HAKBAWBAHMA - RO 150 M, CBeTHABHMK. NPOEEKTODHOrO THIR C KC8-
HOHOBHMY JaMmnamy - fo 350 u.

2.1.3. llo ocHOBH:M CBETOTOXHHUECKUM XB8PAKTOPUCTHKEM CBOTHAbL-
HAKK KRACCHPULMPYDTCS MO KIACCAM CBETODACMPEAGASHUA ¥ TUOY KpH-
soft cumm ceera (KCC).

2.1,3.1. Knacec cpeTopacnipefieieHus CBETUNbHHKE XAPAKTEPUIYeT
PAcTpeAeneHne ero CBETOBOFO NOTOKA B NPOCTPAHCTBE.

CBeTUALHUI PEKOMEHZYETCA NPUMOHATH MPH MPON3BOJCTBE OYpoBa=—
pHBHLX pador ¢ wnaccamu cseropecnpegenewus I, H, P B coormercrsum
¢ NOCT 17677-82, npusepenmyu B Tada, 2,1,

Tadauua 2.1
Hnacew cBOTUALHMKOB MO CBETOPACNPEJGAEHUD
Kracc creTusbHMKA 00 CBETO- {Roxs cseToBOrO fOTOKA, HA-
pacnpeseIsHuD | npaBiAeMOro B HURHOD NOJXY-
P m— ; , OF BCEro CBETOROIO
0BHA- NOTORA CBOTHIbHUKA
“enue | HanMenosanue ’
I (I) [llpmeoroe ceera Cp. 80
H (II) TlpexmymecTBeHHO npsmoro ceera " 60 no 80 prmwu.
P (II1) Paccesusoro cmera " 40 "60 "

llpumeuanne, B crolkax ykaseHo oGosHauenwe no CT C3B 3182-8I.
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2.1,3.2. Tunu KCC ceerunb 'MKrOB, XaLaKTEPHUSYOUMX CBETOPACHPEIS—
aexue B M0GoRt MepuguMoHANbHOR mocKecTH B HuxHell noaycdepe M kuTo-
ple DexOMeHIZYNTCH IIf UCNOJAL3OBAHWA, NPUBEJEHH B COOTBETCTBUM C
[CT 17677-82 » rabn. 2.2 u Ha puc, 2.1 u 2.2, KCC crerunbuuros ca
CUSLMANbHEM CBeTOpacnpefenctnes, T.e. oramuHsM or ['OCT 17677-82,
npupepenn Ha puc. M.2,1 - I1.2.6 npunoxexus 2.
Ta6auua 2.2
Tunu KpuBHX CUIN CBeTa CBETWILHUKOB no I'OCT 17677-82

-1 ]
e W o
K (e ¥ KomuenrpuposanHan 0° . 15°
ACc ) ‘Kocumyenan 0° - 35°
$(d) lloaywupoxras 35° . 55°
W {ze ) lupoxas 55° - 85°
H{F£) PasromepHas P - 90°

Npumeuanus: I. B cxofrax ywasaHo oGosHaueHue no C" CZB 3.82-8I,
2, 3a Hauano OTCUSTA HAMDABNSHUN CHAN CBOTA MPH M-
MAGTCH OTUUYGCKAR OCh CBOTUILHUKA,

2.1.3.3. Tunu KCC cpeTwibHUKOB AAR HADYRHOIO OCBEIEHAS B [O-
PHBOHBALHOR TUIOCKOCTH, NOKA3AHHHE HA DHUC. 2,3, B COOTBSTCTBMM C
I'OCT 8045-82 (CT CW@B 172-75) cnepynupe:

KPYPAOCHMMETPUUHARA ;

GoKoRas;

oceBaf;

YETHPEXCTOPOHHAN ¢

2.1.3.4. Knacc cseropacnpegenerus ® tun HCC ¢ eruabHUKLE yxa-
3HBANTCA B CTAHUAPTAX MAK TOXHWUGCKHX YCNOBUAX HA KOHKPETHHE TH-
T CBETUALHUKOB .

Ans KpyrROCUMMETDAHEX CBOTUNLHUKOB HE YKASHBAGTCH MOPUAHO-
HAAbHAS IIOCKOCTh, AiA koropoft mana HCC,

Jns CBETHIDHUKOB, UMENIMX ABE IIOCKOCTH CHMMBTDAM, YKABHBAET-
ca dopma HCC B nonepeunot M npogoabHoft nnocrocrax. Ecau B npo-
fgonbHoft naockocrd KCC ssaserca wocuHycHofl, *o HCC momer OuTe mo~
KasoHa TOIbKO B MONELEUHOR IIOCKOCTH,

Jns. CRATUABHUKOD MECTHOI'O OCBEIEHUA B HOPMATHBHC ~TexHuyeckol
JOEYNEHTHIMY MOXET (11Th YKADAHO TONBKO CBETOpACHpeAeNnseHNue.



N
J, OPRBCUMERNSIE EBuNULY

S

Puc. 2.1, Tunn KpUBHEX CHin CBETA CBEPUALHKKOB
(B OTHOCHTENBHEX GAMHULSXK)
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Puc, 2.2. Tume KpWerx CHIH CBOTA CBETWILHUKOB
(s wxaumensx, A4s CBETOBOPGC NOTOKA CBETWIEHHKA Qca” 1007 )



g ~
a g
180°
180°
11
w/ 1o \eo° 07 0 ~ 90°

Puc. 2.3. Tunw xpuBeX CWiH CBETA CBETUNLHKKOB B
POPUBOHTAILHON IIOCKOCTU: & - KPYIJOCHMMeTDHUHAS, 6 - GOKO-
Baf, B ~ GCEBAR U I - YaPHPEXCTOopOHHAA; Touka O - npoexims

CBSTOBOTVO UBHTPA CBETHABHAKA H& I'OPUBOHTANBHYD MAOCKOCTD
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2,1.3.5. CpeToTexHHUGCKAR XADAKTOPUCTHKA CBOTHIBHUKOB, NDHUME-
HEHW® KOTOPHX Haubosnee LenecoOCpABHO JJIA HAPYRHOT'O OCBOmOHWUA Oy-
POBHX CPAMKOB ¥ padouero NpPOCTPSHCTBA, NpUBEJEHA B MPUIONEHHH 2,

2.1.4. Ceeropacnipefienexue mpoxexropos no OCT 16 0.535,073-82
XAPAKTEPUSYSTCH BUIOM cumveTpum u Tunom HCC,

2,1.4.1. Tlo Bupy cHMMETDHK TIPOXEKTODH JENATCH HE NPOXEXTOPH
¢ ocesoft ( O ), opgmonnockoorso#t ( NI ) u msyxmaockoerno#t { 012 )
cumeTpiefl,

2.1.4.2, Tumu KCC mpowsxropos mpusesend B Tabh. R.3.

Tabnuug 2.3
Tunu wpuBbx CHAH CBETA NPOXEKTOPOB

OGoznauenmue % Haumenopatme : Yrox paccesnus npoxexrope 2 ooy

¥ Ysxan Io€ 20ly, < 10°
c Cpepnas < R olgy <25°
u linpoxas 2ol 4y >26°

Caocolu usoSpaxenua HCC NpoxerTOpOB MOrY?T OHTH CAGRYDEME:

B NOAAPHON CHCTOMS KOODRUHAT; NDH STOM ONPEJEASHUE BHAUEHUSA
CHAH CHOTA, WHCAGHHO DaBHOM ANMHE DANMYCOB-BEKTODOR B LSHHOM Ha~
NPABAGHKH, HMCXORMIMX 43 CBETOBOr'O NSHTPS MCTOUHMKS cBeTa & HCC,
SATPYAHMTEONBHO K ALA NPOKEKTOPOB C MANLMU YIi8MM DBCCEAHKS HE
UCNOAL yETCA;

B Npm40yrofbiofl CHCTeMe KOODSMHAT; Ipy STOM HAlpaBieHue CCeBoiH
CUAH CBETA NMPOKSKTOPA COBNANAOT C CChI ODIMHAT, & NO OCH abCuMce
OTMISNHBANTCA 3HOUGHMS YPEOB B FOPUSOHTANBHON WIM BepTHKaNbHOR
AROCHOCTH; '

HA ycaoBHOM MEOCKOCTH, NEPHeHAKKYNADHON HANDABICHMD ONTHUGCKOR
OCH UPOKOKTOPS, KPUBHMK oAuHaKoBof ciu cseta (usoxangenamu); mno
0CAM KOOPAMHAT OTHNGNMBAKICS 3HAUGHMA YrJOB B FODUIOHTANBHOK ¥
BEPTHKANLHON IICCROCTAX.

P'pagsin KCC » npsmoyronbroll cucTeMe xoopryHay M M30KAHIEH
npuBsieHs B npuioxeHuu 3 gas npomexropos [I3C-35, IIBM-35, NOC-45,
[CM-50 u IKH-I500,

2.1.4.3. Csetorexmiueckas XapaKTePHCTHXA MPOKEXTOPOR, [E€KI~
MOEZYeMHX NAS NpUMeHeHus, NpHuBefens B IpunomeHud 3.
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2.1.8. Kexnu#l Tunopasmep MpOXEKTOPA NPeHASHAMOH .JAS RaMi
ONIPEJeNICHHArO TUIIA M "'OIHOCTH, XOTOPAA ABRAETCA FpenenbHOA nis
KOHKpeTHoro usnenus. [lpu aamene B mpoxexTope ycTAHOBAEHHOR Jam-
AN JIpYI'vM TMROM Jlamnb MoxeT Gu™b pesko uckaxeHa gopua KCC ua-sa
KaMeHeHUs DACHOJIOXeHA CBETOBOI0 LEHTDA JAMIH,

2,1.6, CrervorexHuueckas xapaxTepucTUKa UCTOUHUKOB CBETa, C
KOTOPHMP HEOGX0MMO MOCTABJNATh CBOTUIbHUKM M TNPOXEKTODH, NpPUBE-
HJeHa B npuroxenusx 4 u 5,

Tan, macca, PaGapuTHWE PABMEpPH W LIEHA CBETOBHX MPUGOPOB MpU-
BeJeHH B npuiomeHun 6, KOTOpHe B mpouecce paspabOTKM ¥ OCBOGHuA
NpPORAIBOACTBOM M3Lenult MOTYT WUBMEHATBHCH.

OCuu#t By :cBETOBHX NPUGOPOB NOKA3aH B npuaoKeHuu 7.

R.1.7, Tpumerenne OTKPHTHX HE3AWMIEHHLX TASOPaspPAAHLX A&MI U
NaMIl HAKAJMBAHUA JJIA OCBEWjeHWA paGouero MpOCTPAHCTBA UM ONACHOM
30HH NpU BefeHMA CypoBSDHBHEX PabGOoT He NOMyCKAeTCH.

2.1.8. CparoBhie npuGopu, NpejHasHAUEHHWE [JIA OCBEUSHUA pPa~-
Gounx MeCT, DACOONOKSHHHX B 30He AellcTBus CypOBOrO CT&HKA, KAK
NPABAAC, ROAXHY NASMEUBTHCA HEMOCPefiCTBEHHO HA GYDOBOM CTAHKE.

2.1.9, Ocpemenne paGounux MeCT W ONACHOW BOHM NpPU BHIIOJIHEHWH
paGor no noprorToBre yuacTea (GN0KA) K B3PHBAHUD NOJAKHO OCYUECTH-
JATHCA, K8K HPABWAO, 38 CUST NPOKEKTOPHHX YCPAHOBOK C UCNONbHAGRA-
HieM [ePEHOCHHX ‘NPUKEKTODHHX MAUT ¥ ONOR ‘WAM SCTECTBEHHHX BOABN-
meHHocTeRl, HaupUMEp GOpPTOB BLINENOKAMMX YCTYIIOB K NP,

Ana ycTaHOBKM TPOXEKTODOB PEKOMEHLYWTCH NEDEHOCHHE ONOpH,
npuBefieHHue B axbGoMe "Tunosse xoHeTpykip 3-403-7. [posexrophn
ONOPH NEPeHOCHOTO "MHIA JNA OCBeNeHUS Kappepor ¥ OTBanoB¥, psgpa-
GoranHse uHcTuTyTOM Dunpopyna Munuepmera CCCE.

2.1.1I0, bucoTa ycTaHOBKY CBOTOBHX HPUOOOOB HAER YPOBHEM pa-
Goue#t MOBEPXHOCTH HOJMHE BHOUDATHCA B BABUCHMOCTH OT BAMUTHOrO
yrra 4 MOIHOCTH WCTOUHMKS CBETa.

Ans o1 parnuenus crensmiuero feficTBAA CBETOBHX NPHOOPOB BHCOTY
VX yCT&HOBKM HEOCXOLMMO NDUHAMATL B COOTBETCTBUH C TPEGOBAHUA-
Ml "BpeMeHHHX HOPM OCBEWeHHOCTH pabouero MPOCTPAHCTBA M onacHoh
80Hu Npu Gy pOBIPLIBHNX pPabOTAX HA YronbHEX paspesax”.

Npi okoHuaTenbHOM BHGOpE BHCOTH YCTRHOBKH CBETOBHX NpHOOPOB
HEOOXO[MMO YUHTHBATL MECTHHE YCNOBUS, & TAKMEe YCJOBHS TEeHeolpa-
S0BAHAN ¥ UIONAMM OCBEIAEMOT'0 NPOCTPAHCTBA.

2.1.11, CreneHp saumuTh OT BHemHeft cpefy ¥ MCNONHEHM® CBETOBHX
NPUGOPOR JOIKHE : HOGUPATBCA B 3GBMUCUMOCTH OV USHRDSTHHX DHCIUIYA=
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TALMOHHHX ycHoBufl,

2.2, P&qu'l‘ OCBOMEeHHOCTH OT CBOTWJIDLHUKOB C KDYI'IOCUMMETDHUHHM-
cpeTopacnpefeieHueM

i OTKPHTHX NpPOCTPAHCTE pPACYET OCBENEeHHOCTH BHIONHAEM TOUSU-
HuM: METONOM, UCMOMb3YA 38KOH KB&APATOB paccToaHu#t wiau rpafuxu mpo-
CTPAHCTBEHHNX W30MOKe. ONTHUECKAA OCb CBETWIBHMKA, COBMAJALNAH C
ero OChY CUMMETPUM, PACNOJOKSHAE NMEPHNEeHBUKYASPHO K FOPUBOHTANbHOR
IAIOCKOCTH,

2.2.1, OcpemenHocTs B pacuerHolt Touke A (puc, 2.4), npunapie-
mamel ropusoHTaNIbLHOW MIOCKOCTH P, InA TOueuHOrc KpyraocuMMeTpud-
HOrO uaNyuatens paccuutuBaeTcs (Gea yuera xoadfuimenra sanaca) no
dopmyne /13/

Ty cafol
1 Z’ ——-E-z--—- (2.1)

, h
w4, nogcraeass v gopmyay (2.1) suavenne 2 = yrovat
3
EZ‘ ————— (2.15)

rme £, - TOPUBOHTEALHAA OCBEWEHHOCTh B Touke A, JK;
3‘& - CHJta CRET& CBETWIbLHAKS [0 HANDABIGHHO K Touke A, K&;
o = yroa memmy oChi0 CHMMETDUU CBETMJIbHAKA 00’ Hanpasiae~
mwMeR CWM csera ), , rpaj;

oL = n'zr[’y% /

? - PaCCTORHUE OF CBETWABHUKA JO TOuk“ A, M;

b - pacyeTHaN BHCOTA CB_TUILHMKA, M}

d - paccromame oT TouRM A [0 MPOEKIMM CBETHABHMKE HA 1O~
PUBOHTANBHYI TLIOCKOCTh, M.

B BeprykanbHOR MIOCKOCTH OCBEIEHHOCTb B TOUKE A'onpe,ueme'rcn
M3 BHPAKEHUA

Es’ e~ 524 é‘fo!. (2'2)

JHaueHus TpUroHomerTpuueckux dyHwipifi npwseAeH: B LpUAOReHuM 8,
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Pic. 2.4, OcpemensocTs Touxu A Ha
POPUSOHTENLHOR TOBOPXHOCTH
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Npumep I, Ha mucore h, = 3 M 0F NOUBH yCTEHOBNGH CBETHABHUE
MA-I00 ¢ namiioft waxaaupanus BRIG-225-60. OnpefesMThb OCBEmEHHOCTD
B TOWKe, PACNOKOXEHHOR Ha BucoTe hy = I M OT MOUBH ¥ PACCTOSHWA
d = 2 M.
Pemenne. Pacuethas sucota cperwabHuka cocrasut h =h, - h, = 2 u.
Hanpasnesme 7, waxopu vz puc. 2.4

@,za-/"i-- 1,0,

flo Tabauue TpUuroHoMeTpaveckux gywiim#t (mpuromesue 8) of = 46°,
cof*{ = 0,353,

Cuns cpera cperuaptuxa IMJ-I00 8 nanpasnenun < no KCC gax
YCAOBHOT'O HCTOVHHKA CBETE& CO CBETOBHM noroxod @ = J00O me¢ (mpu-
aoxerve 2) Jjppo = 160 xg.

Jna navmu BRIS-225-60 (mpunomenue 4) ceerTosoft morox ﬂx = 7156 nm.

Torpa

7 .zm..fgf.'. - 160 'IZ% = 114,4 K.

Ho gopuyne (Z.1s) maxomuM ocpemeHHOCTD B PACUETHOR TOUKe .

- L'/ffzf%( JI4,4,. 0,393 L 101 g,

2,2.2. Pacuer OCBOmMEHHOCTK C MOMOUEN TPAfUKOB MPOCTPAHCTBOH-
HRX WB..JI0KC WA MHAUE HASHBAEME KPUBHMA DPABHHX SHAaueHUN ropu-
BOHTANBHON OCBEMEHHOCTH BAKINUEETCS B ONPORENeHUN YCIOBHOR MK
OTHOCUTONBHON OCHEMEHHOTH BNA KOHKPOTHHX TUNOB CBOTHABHUKOB ¥
saganix suavesmsx A w o (pue. 2.4) /12, 14/,

PaceMoTpiM pacuer ocBemeHHOCTH B pacueTHoll TOUKe OT OJHOIO M
HOCKOABKRUX CBOTUALHKKOB, BMAA SHAYEHWE YCAOBHON OCBemeHHOCTH.

2.2.2,1. OcpemenHoCTs B PACUETHOR TOUKE OT OJHOIO CBETHIbLHM-
xa onpenensercs no Qopmyne

e Hee

(2.3)
fooo-k "

rae £ , € - oCBOmMEHHOCTh COOTBETCTBEHHO B PACUSTHOR POUKE K
YCHOBHAS, JAK;
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P - cpeToBOR NOTOK RAMRM CBETMALHMKA, JMj
& - wosdfsumenr nonesworo Jeficraus (KIJ) ceevurstuka »
xR poxycdepy, xoropit yunsusaeTOR TORBHO B POM
CRYNR6, GCAM CHAB CBOTE T GPMWBIMASTCA HO THROBOR
KpiBoily
1000 ~ ceerosoft mowo yoxosuoll maamm, g
K - wosffsumens sanaca,

fipocrpancreenty~ usoxwKCH yCAOBHOR PopusOHPTANbHON oCBemSH-
HOCPH ALR KOhCPOTHOrO TUNA CRETUADHUEG NPUBOZATCA B CHPABOUHOH
mrepatype po ceeroreximwe /12, I3/,

Bipu orcyrcrsuu rpafuma mpOCTpARCTBeHHID! MSOADKC H A
CBOTUEBHAK JEA OnpefiefeHus yCAOBHOH ropuSOHTEAbHOR GCBememHOC~
TH KONOEbIYEM rpadux NPOCTPEHCTREHHUX UBOANKC YCHOBHOR rOpUSOH-
TRABHOA OCBOHGHHOCTH CBOTHABRMKA C CWAOR CBETA N0 BCEM HAODAB-
xewian $00 xg n cnevosum nozoxom P = 1000 au /12/, npupepes-
Huafl He pue . 2.5,

flo aagauun sHavenuan s 4 d HAXOAWM YCHOBHYD OCBHEHHOCTH
€0p + 10 PATMERLHNN Ryuas - sHauc.me o , 3uaa yroa of, no
rpafury KCC aan gaunoro ceerwmsimra ¢ P = F000 am onpegense
cuny ceeva Jx . Toria yCAOBHAR OCBEmSHHOCTH

€ =€y ./%5 . (2.4)

Hopcranxse snavenue e 5 gopwyny (2.3), maxomim € .

Tipuwep 2. Ha Bucove / = 3 m ycranosaes cserwibhar THUE-100 ¢
asnoll waxanusasms ( 9, = 7I5 am). Onpegeants 0CBEmEHHOCTS Tog-
i M2 paccronmt o = 2 M, cuuran K = 1,4,

Pemeguc. Jousi h = 3uu o =2 umno puc. 2,5 nexomma €5 6 ax,
of = 3BY,

Tlo HCC ceerwavrmka IHE-100 (mpunomerme 2) 7. = I76 xn (s
cBOTOBOrO moTORA AaMmn B crerwinhuke P = 1000 m).

Torpa

el oTd. a6 . LB 4106
e ne ..lb 6.100 10,5 ax

100 {00

Ful P 105,785 545,
jooo.k- 1000 , 1,4
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Npusep 3, Csermaprux HMO03-I00 ¢ samnoft BK2IS-225-I00 ycrenos-
xey ua Bucore h = 3 M, Onpegenurs ocemsmHocTs £ B TOuke, pacHo-
noxerolt na paccrommm @ =15 mnpu K = I,4,

Pedierme. Mo rpafury (puc. 2,5) rouxe nepeceuenus koopmusatT
h =38uu d = L5 u coorsercreyer e, = 7 1k, o = 28°,

Haranomune pewHee cBeTWIBHKKA ¢ jamroft {npunoxerus 2 u 4):
KCC Tune [l no I'OCT I7677-82, HIf ceerumpuuxe. 4 = 0,70, ceeropoft
norox nammu @, = 1450 am,

fio puc. 2.2 cunae csera ceemnbiuxa ¢ & = 1000 aM gas Punosoft
xpubolt J| B Hanpasaermu of .723 = 245 wp. YcAOBHAA OCBemEHHOCTH

e T =7 . 2 . 17,2 .
N7 100
llockonsxy srauenne cwim csera .J, B3ATO No TUnoso#t xpuso#t, 70

oceemeHHoeTs £ “eo0xopuMo paccunTHpaTs ¢ yueroM I cseTuarhuxa,
Torpa '

L%l 12, 450 . 0,70 | 12 g .
1000 K 1000 , 1,4 ’

2.2.2.2, lipy ocBemeHUM NOBEPXHOCTM HECHONbKUMU CBOTHALHUKAMU
B PACUOTHOR TOUKe HEOOXOMMO YUVTHBATH JeACTBUE DPSHOM DECMOAONEeH-
HHX CBOTHABHUKOB ¥ npulaumenHo Jeficreue Gonee yAAASHHHX CBETUABHU-
won, Torpma ocsemenxoeTs B pacueTHo# Touxe

E. Blze (2.5)
1000 - K

ree E ,Ze - ocBeyeHHOCTD COOTBETCTBEHHO B pacueTHoM TOUKe W CyM~
MApHAR YCJTIOBHA®, JK;

q’, - cBeropolt norox namma (seMn) B OQHOM CBOTHABHMKE, NM;
A - woeffurvent gonmoruurensHoR ocwemenHocTH, &/ = I npu
OTCyTCTBHM BIMFHUA YRANEHHHX CBETHABHUKOS;
K - rosmimeHnr sanace.

Nounep 1, Han padoneft nopepxHOCTHO HE BHCOTE b = 3 M ycra~
sepnoHe ABa corurbHuka MT-I00 co CBETOBHM NOTOKOM AN Dx = 8I0 xum.,
(nperoumTs 0CPEMEHHOCTH TOUWH, DACTOJNONEHHOR MOMLy #ee He DPPCCTOS-
e o, = I o, 0; = 2,08 7ipn K = 1,5,
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Pewenve, Mo rpafury puc. 2.5 pna nepsoro cmemunshuie (he 3 w,
o, =1 m g, =10 a, of, =20°% nan sroporo cuerwabHuKe
(hw3u d,=2bu e, =5 of=40®,

o KCC ceerumpmnma [NI-100 (npunomerme 2) J,, = 190 xa,
.71”7 = I&Sm-

Cymmapuas ycroBHAS OCBEHEMHOCTS

e, ne g 4 e 190 65
Zeme v €, =l v oyt m.mo*a.%

= 27,25 ax.
OcpemenHocTh B pacueTHoft Touke Haxomum no fopuyae (2.5)

GopZe 810 . 1, 27,2
2. 0 = ’7 -
B ook = oo e = T

2.8, PacuerT OCBENEHHOGTH OT CBETUILHUKOB C HEKDYTIOCHMMETDPUWHEM
CBETOpACHpEeNeHIEn

Pacue? 0CBOMENHOCTH BHUIOJIHAGM TOUGYMHM METONOM, MCMOJLE § S8
KoM KBAAparoB paccroauuft wm rpedunu Kpusux paBHOR oTHOCHTENbHOR
ocsemenHocTh (yoxosHue usomoxew) /I2, 14/, Lonomenne pacueTHoR
TOUNK, PACMONOXSHHOR HA POPUBOHTANbLHOR NOBEPXHOCTH, OTHOCHTENLHO
CHOTWIBHUKE ONPEJOARSTCH TPOMA MADAMSTDEMM, B KAYECTBE KOTOPHX
Mmory® Guzb udpawa » ,d # B wm h X u y (puc. 2.6). Ha-
NpPABACHHS KOODAMHATH X NPHHMMAGM COBIRTANIMM C HANDABIGHHeM NpO-
SHIMK TNOCKOCTH CHMMOTDLH CBETUALHIKS, & ONTHUECKOH OCH CBeTUJIb~
HHEA = O BEPTUKEALHOW OCBE.

2.3,1. OoBemensocts B pacuersofl Touxe ! (pue, 2.6) onpeac-

asercs no Gopmyne:
Z i(‘af&{
Ak "

rae £, - PODHBONTAIbHAR OCBEMOHHOCT: B PACUETHOR TOuxe, ax;
29;-' OHJA CBETA OBETHALHUKA N0 HANDABAGHAID K DARCUATHOR TOUKE,
A5
o = yrON MOXRY HANPABAGHAEM GILIH CBET& B PACUETHYN TOUKY
R ockn cramuabimxa 00', rpes;

E,= (2.6)
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b |

Puc. 2.6. Ocpemenne pacuerHoft rouny A
H8 TOPUSOWTANbHON NIOCKOCTH CBOTUALHUKOM C
HEKY PROCHMMETPHYHNM CBOTOPACTIDEABISHUEM
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h = pacueTHAs BHCOT& CBOTUJLHUKA, M}
K = nosdfupment sanaca.

Bns onpegenshus cuan csera % (8 HEOOXOIMMO 3HATD IHAUOHHE CHAH
cBera B fONGPeuHO! K NpPOKOABHON MNOCKOCTAX CBOTWILHMKE, HANPABAS—
HH@ XOTOpHX onpefieaseM rpefuueckn. Ms puc. 2.6 npupogwm Fopuynu,
HeoGxopvuMEe B pacuera

bk -g‘;', -4, 27
cofp=28 o i (2.8)
finp=28... .{7. ; (2.9)
fyf—*aaf‘ .i‘h.- N (2.10)
{95‘ = ‘6'5"‘ = (2,11)
éjJ:(é}i-)‘ -%-'coj/\ . (7.11a)
ofosuawmM g, = & Copp | (2,12)
cofd = Cofd oty (2.13)

Lp - 7 zz_ (2.14)

rie ¢ - paccTosHMe OT PACHETHON Towiy / JO MpOeKUMH CBETAAb-
HUKA HA POPUSOHTANLHYD TIOCKOCTh, M)
JB ~ YFOR MONLY MOPURHOHARLHIG! ILICCKOCTMHM, IDH OTOM 34
' HAYAJI0 OTCYeTS NPHHUMAGYTCH MEPHAMOHANBHAA [LICCKOCTD,
COBNAKANMAS C IAIOCKOCTHY CUMMETDUM CBETUAbHHKE, KOTO-
pas QiR CBeTUNLHAKOB € TPYOuaTuMy JOMIAMA ABAACTCH
ONHOBPeMeHHO TonepeuHoll mIocKoCcTLD, Ipejg;
J,d= yrox cooTBeTcTBEHHO B NONepewHOR M MPOROZBHOR MIOC~
ROCTAX, FpaA;
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X, y = WOORRMHETH pacusTHolt Touk A Ha POPUBOHTENbHON
AAOCKOCTH, M
% Jp, 7= CWIG CBETA CBOTUIBHHKA COOTBETCTBEHHO B noneped-
f Holt, NMPORONBHOM TACCKOCTAX W OCERAS, K.
XapakTeprcTHK4 CBETOPACTPEReNeHUA HeKPY PAOCHMMOTPUYHEX CBO~
TRALHUKOB 110 YTRY f mewrca B npefenax O - 90° npu HemwumM QByX
nnockocTelt cwMeTpuM, B npemerax 0 < I80° nph OfMON TICCKOCTH
cummerpun ¥ O ~ 360° npu orcyrcTEMM MIOCKOCTEN CHMMETDWH.
Npuuep 5. .npepeauts ocsemenHocTh B Touke A (puc. 2.6) or
cBerunpinka FIYOI-400 ¢ aamuoft JPI 400 npu h = 4 w, & = 10 u,
«30%y K=1,5,
Pemerme. lo dopuynam (2,7) - (2.12) n padmuue TpPUPOHOMSTDH~
weckux fynumit (npuromerme 8) naxogum

fgd--‘/{--l%-z,ﬁ; oL = 68%

Cofolm cof’68°% 0,06;

X wd-coffafpcopste 10 . 0,866 = 8,66 u;

Y =d 5P = 104p30% 10 ., 0,5 = 6 u;
Y= %. - 80 236 4. 65%

G =ycodf =565a 6, 0,42 = 2,1 u;
96 = .f:‘. - &l ooss; .27,

Cseroso#t norox xamnu JPI 400 (npuaometne 4) Q,l = 20000 m,
flo KCC cvemunvimka PKYOI-400, mpapepeHiuM B ADUTONeHHH 2,
IBs /‘*.()5 (ﬁ-0°) .?}‘-50“’ S e 27° (ﬁ'goo)
Tp = 170 ka u~ 7 = 160 kg,
Torpa Axa ycrosHOR zommy ¢ @ = 1000 nm uo dopuyne (2.14)
crIa cpera ORET 0
'%.‘S ui-}.ﬂmumm"-u&m.



21
Ann cserunsimue PRYOI-400 ¢ aammofi JPRL 400

' DB 20000
= ——lt ow B3 , BEXXV. « 1060 .
Lp~lp— =53 - 55 e

Ocoenerntocrs, » pacuerHolt Touxe Haxomu: no gopuyne (2.6) ¢
yueToM rosggmimenra sanaca K = 1,5

. 3
E= -‘72‘49.-5..0’5- g%-g&gguwlz,zn.,
hz,K 42.Iv5 1;5

Upumep 6, Ompepemurs oceemenmocrs B Toue A (puc. 2.6) mpu
OCRemOMM cheTmabHMKOM MYO2-400 ¢ assnoft AHaT-400, ecom nano:

AU X wdw, gy w0u K =I5

Pemerne, Mo gopmynam (2,10) - (2,13) u Tabmue TpuroHoMeTPH-
Recux fymami (npunomenne 8) mexopuM.

\.—!—u—i—t L] °
Yy reiarula A S
A cy-cojf-{o-qu’fﬁ 7 Mg
@J-%-%.I,%; J"‘soo)

Cqu/tC(yJ:Cd/‘ -cﬂwwﬁlg 0,3; o = 70°,

llo KCC cpermanimma MO02-400 (mpuaomerme 2) B _HAODABTGHNY
r'45°._,4-0° ) = 80 w3, B HANDABASHMM 6'-60"._/9-90"
]J"aﬁo‘ﬂl! s = 200 g,

Bas yenopron seamu ¢ @ = 1000 an CHNY CBETE HAXOZMN no Qop-
wyze (2,14)

LT Te 80, 260
S e RS0« 04 »
zf- 7 500 o

Jamne. BHaT-400 mmeer ceeroBoft moTox 8, = 47000 s {nmpnmome-
HUe B),
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Torga

- 104 , 47000___ 4888 xg.
2 055 1000 a
OcsemenHocTs B pacueTHo#t Touxe no Qdopmyne (2.6):

E = 'Z(ﬂ'cof}"( = IIJJ&”’:{ )0 12 ?2 = 8,16 ax.
‘L2, K 42 . 1,5

2,3.2, Tpaduun xpuBux paBHoit oTHocuTexbHoR ocpemeHtocTH (yc-
ROBHHE M3ONOKCH) DACCUATHBAOTCA AN KOHKPETHHX THNOB CBETHALHUKOB
no jaHHEM 06 MX cBeropacnpeficneHni npn neroke semi § = 1000 am wa
yeaoBHo#t mrockocT# ¢ KoopwHarams § =x/h u2z =y /h . B na-
CTORMEM PYKOBOXCTBO NpMBefeH rpafwku gis ceetuabHuxoB UCY -2000
¥ CHcH-I0000 (mpusoxenvie ¢), llpn 2TOM OCEBHE NMHMM CBOTUNLHUKOB
PacnonOXeH:H sIepNeHIUKYAAPHO K pacueTHoH IJIOCKOCTH.

flo rpajuxam onpefenserca sHayesve OTHOCHTEABHOR OCBENEHHOCTH

€ B pacuerTdolt TouKe, COSHABAEMON KANHLM CBETHUABHUKOM, HA BHCO=
7a h = I M, OcpemeHHOCTb C yuwaTOM peaibHOro sHeuelus / onpejie~
aaeren Gopuynodn.

E = flt (2.15)

rae £, 2 £~ OCBEMEHHOCTb COOTBETCTBEHHO B PRCUETHOR TOUKE U CyM~
MepHes OTHOCUTENbHAes, JK;
%, - cperooii noTOK NaMni (Xemn) B ORHOM CBOTHIBHMKe, NM;
Al = xoadfuupmen? RONOAHMTENLHOR OCBEEHHOCTH;
K - xoaffuimesnr sanaca;
h =~ pacuersas BHCOTA, M.

lipumep 7. Caeruavimx UCY-2000 ¢ samnon KI'R20-2000 ycranosnen
Ha PHCOTA A = 15 u, ONpeseauTs OCBEWSHHOCTb HA DPACCTOMHMM X = 3 M
# y =I5 u or ceermnphuxa npu K = 1,4, CperoroRt morox amam
&, = 44000 o (npunoxersie 4).

Pe.senve. OrHocuTeRbHYD uCBeme:HOCTh Onpegeisem no rpafuky yc-—
ZOFHEX H30.mKC cBeTwruHKka MCY-2000, Jax eTore maxomum xOOpAMHATH
PACUOTHOR TOWKM KA yCiOBHOR MiOCKOCTH:
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X 3 .
; n-z---.igbo,z,

b= oo a0,
s 15

KHoopamnarem £ = 0,2 ¥ 2 = I,0 coorsercrByer OTHOCHTSABHAR
oceemeHHOCTh £ w» 1000 nx,
Torna no gopyse (2.I5) mpu & = In Ze=g

ST ATE 44000, 1L 1000 . 140 g
1000°K* h® 1000 , 1,4 , 152

2.4, PacueT npoxexTOPHOro OCBEmEHHS

2.4.1, Bu6op BHCOTH yCTAHOBKM MPOXSKTODPOB

BuGop BHCOTH YCT@HOBKY NPOKEKTOPOB HAJ, OCBEmaeMoil nosepi-
HOCTbIO NMPOU3BOMUTCH MO yCHAOBUME OTPAHMUOHUA CASHANEro gelicTmus
B COOTBETCTBAM C TpaGoBaHMsrH "BpeMeHHHX HODM OCBEmGHHOCTH paso-
Vero NpOCTPAHCTBA M ONAacHON! BOHH NpU CypOB3PHBHHX PAGOTaX HE YrOfb—
HEX paspesax™ u onpegeasercs no gopMyne.

=y | 2H0mS
H = . (2.16)

rae  H - mucora ycrasosuu mpomexTops, M;
Thiaes OCEBBS CHAA CBITA NPOKEKTOPA, Ki;
C - mapameTp, SaBUCAIMA OT HOPMUPOBAHHONA OCBEUEHHOCTY, 3HA-
ueHHEe KOTOPOre OpHBEAeHO B Tabll. <.4.

Tabmnug 2.4
3uaverme napamerpa

i !
Hopswpyemas ocsemenHOCTb, 4K | I0 | 30 50

c 700 R10C 3800
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Ecau HeCKORBKO NPONSKTOPOB UMEDT COBNAJGHME HANDABAGHUH 0Oce-
ROl cimu cBETS, 70 sHaueHue napamerpe [ caefyeT pasfeNdTh HA UMC-
50 STHX DPORSKTOPOB,

Maxcumasnhen ouas cBeTA Juoxe NPOREKTOPOB NPUBEAGHE B HNPHIO-
menuu 3,

PacowTanibe BHAUGHUA MUHUMANLHO JONYCTUMHX BHCOT YCTAHOBKM
APOKEKTOPO® M CBETHILHAKOB NPOMGKTOPHOT'O THNA MPUBEREHH B MPUAO-
meruy 10, Muimmanbnes BHCOTS YCTAHOBKA CBETOBHX NPUGODOR C KCEHO-
nosumy navmewy JeT T00U0 mosmua npuruMerncs He menee IS M B neasx
MCKADUEHAH BOSHefcTBMR yAbTpafuoneToBoll papuaipu He patoTaDIMX.

Npu oGecneverun ocremennoceu 30 ¥ 5O ax ycraxoBka NPOXeKTOpOB
B CHCTOMAX JOKAAMSOBAHHOTO OCBENSHMS, MCXOA M8 TpeGoBawmit mpapua
no vaxuuke Gesomackocrtu u IO, nuxe 3 wm He Aonycxaercs,

2.4.2, Bubop yras HAKNOHA MPOMEKTOLJB

lpu uaMeHeHM yras HAKAOHS NPOKSKTOPOB MBMCHANTOS OCBOHOHHOCTH,
dopma ¥ IWIORAKhL CRGTOBOTO HATHA.

Yron Hawmons npoxexTOpOB BHOKpaeM TamWM 06pasoM, yTebu Bech
CBETOBON TMOTOK MPOKSKTOPR B NPENeNaX Yria PAcCesHMA NONAKAEK HA 0BG~
BAEMyD NOBEPXHOCTh, PR BejeHUN NOAPOTOBMTEABHHX BSPHBHEX DPatOT B
Gop yrss HagAOHA NPOXGKTOPOB 3ABMCHT OT S4[QHHONO PACCTORHUR MemEY
NpOMEKTOPHOA MauTOfi WIM ONOpoff M OCBemaeMusM BOPUBHEE: CAOKOM, & TaK-
®e NPAaKTHUECKK BOSMOBHON BHOOTH YCTAHOBKM NPOMEKTOPOB.

B6nusy ocHopaHus VpomekToprux Maue (omop) u GypoBuwx cTaHxoB, Ha
KOTOPHX YCTAHABNMBENTCH NPORENTOPH, uacro obpasyercs "MepTBO® npo-
crpancTBo”. Eciu ero HOOGXORMMO 0CBOWETH, 20 YCTOHABNMBENPCH HONOA-
HUTEALHO CBOTUABHAKA WAM CHEBHO HARAOHEHHH® NPORSXTODH.

fipn oceememum BepTHKANbHX NOBepxHOocTeR, HANpUMEp uauTH Gypo-
BOT'O CTAHKA, SHAUEHWe HAMBMIOBRHORAWErO yrie HAKNOHA MPOXERTOPA Po-
KOMEHAYOT S DHCCUMTHBAT To gopuyae /IS/.

6 =azcly ‘/gi'ﬁ , (2.17

rae & - yroa HawIOH& NPORGKTOPA, IPaL;
J, =~ ocepas cune CBETE, KA}
@ =~ UCBOmSHHOCTH MSONDKCH, BHYTPH KoTopol pessemsercs BCA
ocsemaemas NOBSPXHOCTH W PABHAA DACHETHOH OCBOWSHHOCTH
E =E K, ax;
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£, = HODMAPOBAHNAA OCBEMEHHOCTh, K}
K - rooddurment semaca;
H - pacueTHEs BHCOTS, M.

Ecan ssjiaHy MeCTo YCTAHOBRM M DajMyc JeRCTBMS NPOXEKTOPOB, TO
yroa HawmoHe 6 BHOUDREM B SABHCHMOCTH OT BTUX BEAWUMH,

Tlpusep B, OnpemesuTs HaMBHrofHeMIMA yroX HAKAOHA MPOREKTOPA
13C-35 ¢ namrioft Haramupanus ['215-225-500, yeravosaenHoro Ha GypoBoM
crenke, ecaH Ha Bucore H -+ I0 M HeoOxomumo OBecneuMTb HOPMKPOBAH-
HyD OCBEWEHHOCTb B BepTHxanbHof muocckocty £, = 10 ax mpu moshdu-
mmenre sanaca K = I,4.

Pemenste, Hlo wmarenoxHum gesHws npomexropa 113C-35 J,= 46 iy
(mpunoxerme 3),

OcBemeHHOCTD MSOIUKCH

e 'E"'K' 10 ° I.‘ = i4 ar,
Hausuropneimuf yrox HaKJIOHE NPOXSRTODA HAXOMMM No QopMyie.

(2.17) :
0'“‘@@ ‘-'-O’w'é }’7%;‘@:6!’2&‘%57: 80°

Yrolu ocBomaeMAs BOPTUKANLHAN NBOBBPXHOCT:L BCH OXBATHBANACH
HBOZDKCOR oCBemeHHOCTH € , MPOMSKRTODP HEOGXOPMMO YCTRHOBUTH AT Hée
H& PACCTORHKK

£ = H'df&= Mty(ﬂo’-ﬁ/:/at;/&' =1,&m,

2.4.3, Pacuer ocbemeHus METOROM YRENBHOR MOMHOCTH

HeoGxopumoe uucN0 MPORSKTOPOB M MOMHOCTDH MPOMEKTOPHOR ycraw
HOBKW TPHOTWREGHHO MORHO ONMDENONHTL 110 METOSY YHEAbHOA MOUHOCTH .

YpenvHas MOMHOCTh DPOXKEGKTODHON'C OCBOMEHMS PACCUXTHBASTCSH KO
foomyne

n-p,
Py = «—«-S (2.18)
i8]
EnK-P,
- = A . (2.19)
b o
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rae A - ynemsuan ampiocre, Br/i;
N - wACHEO0 DpOReKTOPOB;
P, ~ womoces saMms mpomexzopa, Br;
S = ocemaeMas RMNCWSLL, M
£, ~ HOpMHDOBSHHAA OCBENEHHOCTb, M}
K = wochfuupenr sanacaj
@, - cperosoft moTOR NeMmH, IMj
% - W npoxexmope B JOAAK SBMHMLE;
U - goedlrunens KCHONLSOBAHMS CBETOBOTC NOTOKA NPOREKTOpA;
Z - woadifuipienT HepaBHOMSDHOCTU OCBENMEHMA, PABHNM oTHOUWE~
HAD MUHUMBABHOM OCBemMeHHOCTH K cpeRHelt (Emn/Ecp)'

Sopyny (2.I9) momuo npefcTaBMTL B yNPOWEHHOM BUfe:

@ =mE, K (2.20)

e m = ?'57127-'%“‘ t = —;ﬂ ~ CBETOBAS OTAAUA NPAMEHSEMOI'0 WUCTOU~
mMKa cpera, me/Br, ‘

OpuetiTuposoutoe sHaueHue woedfurpenre M npusogurcs B /12/
u /16/ 4 pus HPOESKTOPOR ¢ JAMIEMM HAKAIMBAHUA NPUHUMAGTCH
0,20 ~ 0,25, ¢ nammamy JPI ¥ rayoreHH:MH NAMIIOMH HAKANMBAHHA -
paBHum 0,16 ~ 0,33,

Heo6xoppumoe vMCHO NPOBSKTOPOB AiA COBJAHWSA HA pacusTHOH mio-
NAIA S&JAHHOA OCBEHEHHMOCTH MOXHO onpegeauts us gopuyun (2.18),
TIOBCTABUE B HOE@ SHAUGHWE YREAbHOW MOMHOCTH -

RS -
n= -17;”—- s (2,21)
- En"K'S

n P-2uz

(2.22)

B K S
Vj

n {2,22a)

lipuuep 9, OnpepeqintTh HEOOXONMMO® WICHO IPOMEKTODOB ¢ NBMNAMA
wakeaunamus Moupoc rep 500 Br nas ocBemenus BapHBHOre GROKA JUTMHOM
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g = 50 M, mipurof € = 30 m, Hopuupomawuas OCBeHOHHOCTD
B, = 30 ar, wos@fmimenr saneca K = 1,4,
Pemetme. Ocsempeman nsomags S =6 = 50 ., 30 = 1500 o,
HeoGxomiNoe wicno npoxexropos no dopuyre (2,22a)

poa b K8 0,20, 30, 1.4, 1800 , 25 gy,
500

P

2.4.4, Pacuer oceemeHHOCTH 0T OFMHOUHOIG NPOXOKTOPA

PacueT OCBEMEHHOCTH OF OAMMOUHOI'O NPORGKTOPA MOKHO BHIIOAHATE
JAByMA MOGTONBMA MOTOMOM, OCHOBAHHIM HA TPUMEHOHUM KDUBHX OTHOCH-
POALHHX UBOANKC W BCIOMOPATSNLHHX PACUSTHHX TAGNAL U METOHOM Kpi-
BHX UBOKAHASJ MPOXGKTOPOB W pacueTHHX rpaduroB. B ofoux cayuasmx
PEROMEHY8TCH NOALBOBATHCH ARLOOMEMY C NOCTDOSHHLIMA WBOJRHCEMK NpPO-—
MEKTOPOB,

2.4.4.1, Merop, ocHoBaHmuM HA MPUMBHEHMM KPUBHX OTHOCHTEJbLHLD
MBOJIOKC U BCHOMOTATeNbHMX pRCoueTHHMK Palmmiu, pespaGoran P.A.Canom-
waxopsns [ M Kuoppuurou /12, 14/, Hpuewe oPHOCHTENHHMEX M30ADKG
NPOMEKTOPOB ABIHOTCH KPUBHMU PaBHMOR OCBENMEHHOCTH HAE YONOBHONR MEOC-
KOCTH, NEPNeHEMKYNAPHOR onvuweckoil oou ¥ pacnonomeHHol He puceTOs-
iy 1 u o7 npomextopa. Koopaumars X » ¥ pacueTHCH Touxw A Ha ro-
PHEOHTRNbHO| HOBOpXHOCTH, WMenmel ocBemeHHOCTb £ , M KOCDAMHATH

§ + 2 ©OTON Me TOURM He YONOBHON TLIOOKOCTH G OCBOSHHOCTHN &

(puc. ".7) CBABEHH COOTHOMEHU M :

cof6 - 7’;{--;:}16'
£ == -

(2.23)
P
- '}‘%‘ , (2.24)
e E s 2 - KOODPMHATH pacuYeTHOM TOUKM H& YCHOBHOR fmoCKOCTH, M;
X,y - = KOODAMHATH PACUETHO! TOUKM HA TOPHBOHTANBHOA MAOC—
KOCTH, M;
e ~ Yyroll HAKIOHA NPOReKTOPR, T'PEL
H - BHCOT& YCTAHOBKM NMPOXORTOPA, M

P - Bcnomorarensmuit oedduiment, p=#nb+ {—{- cof ©.

Benomorarenvkan pacuernan rabmumg (radn. 2.5) auavemit £ , f
npu pasmiubbx X /H u 6 ppupeseHa B COKPARMEHHOM BHLS.



Puc, 2.7, Ocpemesme pacueTHoR Touxd A IPOREKTOPOM
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, TaGauua 2.5
Suavenns 3, P W j’" INA pacueTs MPORSKTOPHOIO
ocRemeHns
8, Napa~ Buauerme X /H
Ly ! i
TPERMETP y p ol 1,5 1 2,0 12,5 13,0 13,5 14,0 14,5 15,0.1 6,0
£ |0,75| 0,49| 0,34]0,25/0,19|0,14/0,11/0,08|0,06| 0,03
8| P |1,13) 1,6 | 2,1 |2,6 |3,1 |3,6 |4,1 |4,6 |5,1 | 6,1
p3|1,42| 4,2 | 9,5 |18 (30 |46 |eB [o7 [132 | 225
£ 0,7 | 0,44| 0,30|0,21|0,15|0,11|0,07| 0,05| 0,03} 0,01
10| A, |LI16| L6 | 2,112,6 3,1 (3,6 |4,1|4,6 5,1 | 6,1
P1,54] 4,5 9,8 |18 |30 (48 |69 |98 132 | 226
£ |o,63| 0,40| 0,25/0,18/0,12/ 0,07|0,04]0,01}0,01| 0,05
12| £ |LIS| 1,7 | 2,2 (2,6 |3,13,6 4,1 4,6 5,1 6,1
PP 1,660 4,7 | 10 |19 |31 [48 (70 |98 [I32 | <25
£ |o,6 | 0,35 0,230,14/0,08/0,04f0 |0,03 0,05 0,08
14| 2 |L21| L,7 | 2,2 (2,7 3,2 3,6 |4, [4,6 |51 6,1
PAL7 4,9 |10 |19 (31 |48 [0 |98 |132 | 22
£ |o,56| 0,32| 0,130,10/0,04/0 |0,040,06 0,09| 0,12
16| £ |L2A| L7 | 2,227 3,2 (3,6 |4,14,6(5,0] 6,0
pPl1,89 5,1 | 11 |19 |32 [48 |70 |97 |130 | 220
£ |0,51 0,28 0,I5/0,07|0,01}{0,04| 0,07 0,10 0,12 0,15
18| £ |1, 1,7 | 2,2 |2,7 3,2 3,6 |4,{|4,6 |5,16,0
P20 5,2 | 1 |I,9(32 |48 (69 |97 |I30 |216
£ |0,47| 0,25 0,12|0,04}0,06/0,07| 0,11 0,13 0,15/ 0,19
20 P L8| 1,8 2,2/27]32/3,6|4,1|4,6/5,0]/6,0
2153|111 |19 |32 (48 |68 |95 [128 213

llprmeuatue, Jlepee mupHoft NifHuM SHAUGHME § OTHOCUTCA K HUNHE~
My KBARDATY, UYTO YUMTHBSOTCA B CAY48sX, KOPAS CBeTOpACTIpelencHue
NPOXeXTOPa. REEPX Y BHU3 OT OCH HEOJMHAKOBO.
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lopusoHTaNbLHAA OCBEHEHHOCTL B pacueTHolt Toune A:

& -
E,= Fg‘}g ’ (2.25)
rae & - OTHOCHT@ALHAH OCBEmMSHHOCTB, Jit.
BeprunanbHas OOBemEHHOCTD B pacueTHO# Touxe A onpejeaserTcs
no gopuyae (2.2) .

A R7PS

OrHOCUTSAbHEF OCBONEHHOCTD ¢  HEXORMTCH N0 rpajuxam pas-
WX sHavenull ocsemeHHocTH (usompxcas) HA ycHoBHON MAOCKOCTH KOHK-
POTHEX TUNOB HPOMEXTOPOB NPH WBBECTh.IX SHAVeHUAX § u & .,

B wacrosmes pyxoBoficTse npusemexy B npuiomenuu 11 mzoanmcs
H& ycHoBHON MIOCKOCTH mpomerropos MNCM-50-I, ICM-40-1, 1I3C-46,
113C-36, NKh-1000-1, NKH-I000-2, IMKH-I500-I u NKH-1500-2,

Mpusep 10, Oupepsemurs OCBemEeHI'DCTh HA FOPHSOHTANDHOW NOBEPX-
HocTH B Touxe A oT mpomexropa 3C-36 ¢ mammo#t '220-500, ycranos-
serHoro Ha pucore H = 4 M, npu & = 20° X =7 M, ¥ =6 M,

Pemenue. Orxomewve X /H= 7/4 = 2,75. Nlo rabxn, 2.5 npu

O =20°u X/H = 2,7 naxogau & = 0,04, p= 3,0, f" 27,
llo gopuyne (2.24), '

g...L--...é.m-O,‘l.
p,H 30,4

Hoopaunarau & = 0,04 u 2 = 0,4 Ha rpajdure HBONKKC HA yC-
moBho#i nxocxocTH npoxexropa N3C-35 (npumomerme 1I) cooreercrmyer
& = 2,2 max,
o gopmyne (2.25) ocsemenHocTs

E = E nmag‘..x;)——u5,l HK,
TR 2.

lipmsep II, Npomexrop IKH-IG00-2 ycranomaen ua pucore H = 6 u
o yraow naxnona 6 = 20°, Onpegenure KOCDEAHATH TOueK X , ¥, B
KOTOPHX ofecreu Baetcs HopMmpoBaHHas ocsemenHocTs B - 30 mx upu
ronfduiponre saridca K = 1.4,
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Pemenmue, Onpegerenue KOOPAMHAT X sy 10 sajianM B u H oso-
JMTCH K NOCTPOSHMN MBOMNKC HE IOPHBONTANLHON RAOCKOCTH. PacueTHas
0CBEHEHROCTD E.Eu.uaao. 1,4 = 42 zx,

3apseM sHAueHMA KoopmMHATe X  wparme H, T.e. %A /H = 0,5,
2, 3, 4, 6.

flo radx, 2.5 nas sagammux susuewh A /H w 6 = 20° naxommuu
roofimments &, O n P a no gopuyne (2,25) gun B = 42 ax w
H = 6 M onpenenneM OTHOCHTENbHYD OCBEMEHHOCTD

E=EH a2, 6%, p°a1b . o max.

Brn xaxporo sHauewMss £ , € 0O rpafuKy WSOADKC HA YCHOBHOH
naockocTH npoxextopa [KH -1500-2 (npunomenve II) naxomme xoopmuua~-
Ty & , sarem uo gopuyae (2.24) ewamoasiem roopmumaTy ¢

Y= ﬁf’H -'6‘-2\/‘%
PesyapraTh pacuera 3ankcamd B Teba. 2.6,

TaSmus 2.6
Pacyernan rabamua x npumeny IX

X/Hixi;iflf’e s Y
k) 4

0,5 3 o8 08 063 08 0,2 1,0
1,0 6 0,47 1,28 2,1 3,15 0,3% 3,0
1,6 9 0,2 1.8 5,3 9,0 0,40 4,15
2,0 2 0,12 2,2 1I 16,5 0,45 6,0
2,6 I5 0,04 2,7 19 28,5 0,38 6,I5
30 18 0,03 32 3 48,0 0 0
4,0 24 0,31 4,1 68 102,0 Hsomoxcs ner
5,0 30 0,16 6,0 128 192,0

Tlo HafigenHuM xoopmuHa.8 X u 4 pan ocpemexHoc™s E = 42 ax
Ha puc 2.8 nocrpoena xpuBas MI0ANKC,



32

8

P ]
M M\‘\\\\
15
{2 &
oY
v
4
|1
X
6
31

g 3 6 m 9

’-—-—m—w

Puc. 2.8, Hocrpoenue uiomoxen (x npumepy 11)
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2,4.4.2, Meron wpvBHX UBOKEHAEA NPOMEKTOPOB M PACUSTHMX IPa-
guros /15/ sawmuaerca B ompeseneHuH OCHOHEHHOCTM B DacyerHod TOu-
%8 ¢ ucnoxbaopaHueM rpajuxos KCC npomexTopos.
OceemeHtocTs B pacuetHolt touxe A (puc. 2.9)
E, = T ot S ;
z He

Eg= Eytgol (2.27)

(2.26)

me Ez. £ ¢ — TOPUSOHTANBHAA ¥ BEPTHKEABHAR OCBEUNGHHOCTh B paCULT—
HoMt Touxe A, ax;
I{,‘ - CUN& CBETa NPOREeKTOpa N0 HANpABISHAD K DacyeTHOM TCi~
e A, un;
H - BHCOT& yCTAHOBKA MPOKGKTuUPS HAJN OcBemasMofl moBepx-
HOCTBE, M,

Cuna cpeta 7 onpepenserca no rpafuxeM KOC kcuxpernwx Tunos
NPOXeKTOPOB 10 BHRUGHAMM YIWOB B, U B, B FOPHIOHTATL"Offl W BEpTU-
KenbHOR NAOCKOCTSAX, XAPBKTEPUSYWNMX OTKAOHEHHe CHIH cBera Jy OT
HANpAaBNeH’sA ONTHYSCKOH OCH IIPORGKTOPE. SHAUEHUA YIVIOB HeXONATCH
s puc. 2,9.

Ype = G- tir ol (2.20)
tgolom ')r%' . '2,29)
By =6 +ol- 90°. (2.30)

Tipusep I2, OnpepenuTb OCBENMEHHOCTH HA I PUBOHTANBHOK MAOCKOC-
™ NpH ocpemenuu npomextopoM [HH-I500-2, ycraHOBNGHHHM Ha BHCOTE
H = 10 M ¢ yraow nawiona 6 = 20°, » toure A ¢ xoopmuHaTas
X = 30 wu, ¥=10x (puc. 2,9).

Pewerme, Brauane oIl"efiellfeM HANDABASHNAE .CHAH CBETA.

M3 puc. 2,9

g = <. V"éf ¥% V3?4 10% | 3,16, L= 72930,
H i 10




Pue, 2,9, Pacrnonomenue pacuerHoff Pouky A
Ha ocsenjaeMoft NOBEPXHOCTH
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llo gopiynam (2.28) - (2.30) maxopmum

tgelo = 5m = B2 3,0, ot = R
Ypow & pinctp B . pin ° < 0,317, = 150 ;
fg:z O+ ofcnyoau 20° 4 72° - 90° & 2°,

Tlo rpafusy KPUBLDC H3OKAHZOR NPOXSKTOPA NKH-1500~-2 (npunome-
wie 3) npu B, = 17°30° u A= 2° cnsa coera Yy = 60 xxu.
Torga no gopMyne (2,26) ocmemestocts B pacueTHoft Touxs A

E.&%”E.mggﬁaﬂﬂi.m,m,
10

2.4.5. Pacuer ocpemsssn OT rpynms npomextopos /I4. I5/

lpn sHauMTeABHHX PROMEDEX OOBENAEMOra BEPHBHOrO GHORA HEROC -
TATOYHO YOTSHODRH OXHOPO LIPOEeRTOPR. HOBTOMy S78 COSHAHMSA HOPMMDO-
BeHHON OCBOMEHHOCTR HEOOXOMNMO - YyOTAHARNWBATSE HOOROALKO NPOKEKTOPOS,
pacriossres ux rpymnssm. Paphomepiocts ocpemenun MomeT OuTh FOCTHT-
HYyTR NyTeM yoraHOBNH Ha MpomsKTopHoll MBuTe ofHol wan Gonee rypymu
npomexropos. B wamgolt rpynne mpomeNTOpH MMBIT OpMHaKOBHN YPOA He~
wioHa O, ONTHYECKN® OCH CMEXHO DACHORORGHHHX NPOREKTOPOB CMENEHH
e opuuaxosuft yron T {pme. 2,10), lpi T« 20° gepastomepHocTy
OCBEMEHHOCTH NOUTH HEONyTHME.

Pacuer ocsemervs CBOIMTCA K ONPuABAGHMD RAPAMETPOB BACGKTPOOC—
BOTUTENLHON yCTAHOBKHA, 0GECHEUNBAIMX. HONYUSHAS HOpuMposaHHOl ocpe—
mensoo# B, npn xoojmimenre senaca K, Bucory yorawosku 4 , yroa
HaxnoHa 6 M KONMUECTBO MPOXSKTOPOB MONHO ONDOREMMTH NyTEM HOCTpoe~
HAS ¥ KOMIIOHOBKH MBOQJIOKC WIM C MOMON(LY IpPafMROB HAOADRC B I}y
npoxexTopoB. K nocTpoexus usoxpke CAeRyeT mpuberaTh TOABKO NpK
OTCYTCTBHM 8AbGOMOB H3OJK :C NPOMEKTOPOB.

2.4.5.1. HoMnoHOBKY MBONDKC PEKOMEHAYETCH BHOOAHATH LO CNE-
JYOIMM CXEMaM$

Ha BCell 0CBEmMAeMOH NOBEPXHOCTH KOMAUOHYDTCS B ORMH CHO# U30~
JMOKCH OCBEMEHHOCTH B = (EH . K)/Z (puc. 2,11}, B Tounax xaceus
W4 NepeceyeHns! MIoNKe (A, B) ocremenHocTs moxyuyaem By o iy
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Onimuveckue ocy

Puc., 2,10, I'pynna npomexropos
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Puc. 2.11, OpHocroliHes KOMMNOHOBKA HBOJIOKC
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BHYTPU MBONWKC BHAUEHNE OCBEmMEHHOCTH Gonbie, uem B, . K;

KC MOHOBKA MBONWKC B JB& CIOA, KOTJA B KANKYD TOUKY HA OCBE-
Wyacuoll NMOBEPXHOCTH HANp&BJs. )T HE OfMH, & 4B npoexTopa. B aTomM
ciyuae Kexauil cio#f xoMnoHyeTcs KHSOJADKCaMH OcBemeHHocTH E = (EH.H)/ﬁ.

TllocnepopaTenbHOCTh pacuara ¥ MOCTPOEHAA MBOJDKCH OCBOUEHHOCTH
£ usnoxeHa B npumepe II.

B npunoxenuu I2 npueeHeHH yX. MNOCTPOEHHHE KDUBHE M3OANKC JJIS
npoxexro o8 M3C~45 n MKH-IS00 ¢ pasiuuHuMA yriess -HaxioHa & , B
oTaMuMe OT paHee NPUBOAUMHX TPagUKOB M30THKC OCBOMEHHOCTH AiIf CBE~
TWIBHAKOB HE bTUX rpajuxax HaneceHu sHauexns EHS npomexropoB ¢ KoH-
KpeTHO# naMnoff HA POPUSOHTANLHOA IUTOCKOCTH C KOODEMHATHHMA OCHMM

X/H Y /H . Ina nexornesus ncemenHoc™y £ neoGxomumo
HallienHoe no rpafuky sHauexue EH~ pasgemuts na

flpumep I3, lyvem opHocAOHHOA KOMIIOHOBKM MSONDKC MPOKEKTOpPA
[13C-456 ¢ mampo#t 1000 Br HeoOxoj#¥MO NOXYUMTb OCBEI|SHHOCTb EH = 30 nx
npu i = 1,4 u H = 10 M. Onpemenurs yroi HAKAOHS ¥ HeoOXOpuMOe KO-
NKUeCTBO TIPOKEKTOPOB JAA OCBEEHUA IOPUSOHTANBHOR HOBEPXHOCTY -
Hott € = 30 m, mupuro#t € = 20 M.

Psmenne. Maomoxce ocsemensocTh B = ( K)/2 =30 , 1,4)/2 =
« 21 nx coorsercrsyer sHauerue EHY = &I = 2100 ax uz

flo upusuu usonoxc npomerrops [8C-45 (n;zmomame 12) uaxo,nnu.
ute aHaveHHe EH* = 2100 ax :Z wowHo noaywars npu &, = I5° u

6, = 20°, Tlockomexy npu gaune € = 30 M TOuKA, [CNOJOKEHHAA B
upe,uﬂeﬁ YACTH MBOMOKCH, WMEST KOOpRAHATY X/H = (£ /2)/H -
« (70/2)/10 = 1,5, 7o BuOupaem yrox nevuowa & = 20°,

Mo snauenasmd X /H = I, SMEH‘“-aloﬂ.muams &= 20° ua

rpaguKe HAXOBUM

- = 0,25, Y =0, H=2,5m
[lpuGanmeHHO HOOCXOAMMOS KONMUSCTBO MPOKEKTOPOB HAXONHMM Jeie-
HAGM UMPHHE £ ua EALARY UBOMOKCH Ey :

[? B oo & S & 4,

2y 21425

ocro yCTAHOBKM M KOAMUSCTBO MPOKEKTOPOB yTOUHAOTCA HPH HA-
AGAEHMN WAONOHOB MBOANKC HE MJAH,
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2.4.5.2. B Tom cayuae, xorge suaueHue B BENHKO ¥ HE Ipa-
{urax KpuBLX u30ANKC Npomekropos (mpunoxenue I2) fanHas usosoxca
OTCYTCTBYeT WIM CJMNHOM GIMAKO pacHoiOReHs K MAufe, pacuer OcBe-
WeHUs cAGfyeT BHIIONHATH, UCNONbaysa rpaduun Wis ofipeseneHus ocee-
HEHHOCTH OT TPYNIH NpoXeKTopos (mpunoxerne 13).

B npuroxermy 13 mpusefewu rpadMxu fAs ONpeNeNeHUs OCBEmEeH-
HOCTH OT rpynms npomexropos [13C~35 u [ICM-40-1 ¢ aoGuM yrioM Hak-
noxa 0; ¥ pasaiuHoft BHCOTOW yCTEHOBKU IPYNNH IIPOKSKTOPOB HJiA

¢ =1,
OcBemeHHOCTb Ipi MOGOM SHAUGHMM ¢  ONpeieNseTcs no GopMyr
- Lz, (2.31)
(A
rae £, E; jo- ocnemenHocTs coormetcTsenn mpn moGoM sHauewmw T
, npu T = 19, ax;
T° - yron Mewmiy OpPOGKUMMM ONTUYSCKMX OCefl H& TOPMSOHTANb-
HY® IAOCKOCTbL CMEKHO PECIIONOKEHHHX NPOXSKTOPOB
(puc. 2.10), rpeg.

HeoOxoppuMoe KOMMYECTBO fIPOREKTOPOR B IPYNN® ONpeHeNseTCs IO
fopwye.
ne= *‘2—- . (2.32)
rae () - HeoOxopumuil yron geficTsus npomerTopHo# rpynmu (puc. 2.10),
rpag.

Npusep I4, Onpepesuts HeoOXomuMOe KONMUSCTBO NPOREKTOPOB
N3C-35 ¢ nmmesm Huxesmpamua 500 Br, 220 B g oCPOmeHUs B MB-
Horo 6roxa gymHOR & = 30 M, mupuHoRt & « 20 M §ia cospAMME OCBE-
mentoc™n E, = 30 ax mpu xoofduimenre sanmaca K = I,4, Tpomexrops
ycraHapmipapTcs Ha succre H = I0 M Ha pacerommm € = I0 m or
BapuBHoro Giowa (puc. 2.I2).

Pemetue, IlpomexTopH TpegyCMATpMBAEM DACIONAraTbh PRyNnaMd B
aBp. cnog uzonnke. Torga OUBEmEHHOCTb, KOTOPYW HEOOXOMMMO COBHATH
or ofiHoft rpynms mpoxektopos, E = EH/5.= 30 . 1,4/6 = 8,4 x,

HameuaeM HECKONbKO KOHTDONMBHHX TOUSK: TOUKA A ~ Touks § cpef
Hell yac™u nsomoKcw ocpemexHncTy E = 8,4 ar, Touru B, Cu [ - wa
rpasuunax ocreraemoro Gnoxa.



:
i
— - 4
&
a ]

Pﬂe» 2912' I{ p@m&m ;%!’::; “j‘;.,;‘..;: 1%



43

Ro naawy (pue. 2.12) onpesensem paccrossme € OF NPOAOKTO-
poB fo pacuepwx rvouer # no rpafuxy (puc. 1.13,1 npusoxemus 13)
A%s rpynms npomexropos 13C-35 mpu suauemmax € /H  BAa xamgofl
pacueTHoll Touxu puGEpReM Meubofee paimoMenbHuii yroa Haxmoma 6
KOTOPOMY COOTBETCTEYNT ORpELEACHHHe SHAUSHUNA (Eﬂe)m.x OCBeHeH-
Hoetw Eg, 0. PosynpraTy pacyers sanmcass B 1adn. 2.7,

Tadmua 2.7
Pacuornas Talamug ¥ npuuey I4

! Paccrommie &, M | ' 1
Bucotal gy ! epy ) O VBRI B
Hy u pacuerTHan Ha- rpag | AK.M© | A
1 Gopmyna YaHue 4 1 t

A e+ -g- 25 2,5 20 33000 330
o B e (5 14 1,4 20 3000 360
c ,](.«;»EF;{?Q! 41 4% 12 700 78
& &+ a 40 40 12 400 74

Ocemewiocrr B pacuertnx Touxex A, B, Cu K npn 6 = 120
0 = 20° oygew nmerr smamowns, npusememHme » Tadn. 2.8,

Tabamp 2,8
OcpememocTd B PACUSTHHX TOUKAX
a1 | 0.2
Toura e / H (El‘g}?‘:i". ;Et./‘ {El’ﬁ)ra:k;Etd'-
AR, { AR il B
A 2,6 12500 127 33000 330
B 1,4 2000 20 35000 350
c 4,1 7500 75 4500 45
A 4,0 7400 74 5000 50

Kax supno we vadn, 2,8, waunyumee pacnpefsxesve ocpemeH~-
HOCTH MpH yrae Hartoua & = [29, snavemne xoTOpPOro M MpUHIMAEM.

Nogerarann B gopuyny (2,31) murmuanbHoe 3HA™SHHe OCBENEHHOC—
wn us rabx., 2.8 npr T = 1° £ o~ 74 ax, onpesensem neoGxosmMoe
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anauenue yras ¢ JAA COSRAHMS OcBemeHHocTH E = 8,4 ;.

rbre 7 L g,
E

1]

Yrox peficreun npoxem:vpnoﬁ PpyniH HAXOZMM us puc, 2.12:

IR - | S -
tfe 4'2.10 L =90,

KomsuecTno mpomexTopos B Ipymiie

Q.9
n-?—u-wa-tl()m.

Beero B 4Byx Ppymmax JonxHo Oweh ycrasoBaeso 2 . 10 = 20 mpo-
KeKTOpoB, o6mas somHocTs 500 . 20 = I0 ¥Br,
YnenpHas MOMHOCTH

A, -5.? L-am-;levsw/uz

Tunoswe papuanTy ycTpoHcTea O0WEro NpoXeKTOPHOrO OCBEMEHUR
npusegens B CHBI-80, xoropue npuMenyMy 4jia OCBemeHUs onacHo# so-
HH Np¥ BONEHMM PIPHBHLX pador.

3, TPEBOBAHUA K JIEXTPOTRXHAMECKOA 4anTH

3,1, Cucrema enexTpOCHAGHOHUA BISKTPOOCBETUTENbH X yCTAHO-
BOK JONmHA OHTh BLIIONHEH& B COOTBETCTBUM ¢ TpeCoBaHAMM PiasH 8
IT® u pasgena YIII EIB.

llpn pacyere Harpysox morepu mompo_ ru B IIPA nus meamu JPI,
UF¥ WM u TTBA pexomengyerTcs npuuuMaTs B pasuepe 10% nug mamn
Mmomgocreie Ko 400 Br exmouwurensHo u 5% pas aeMn MomrocTb Goxee
400 Br.

3,2, Jlonycraerca pasMemiaTh BAGKTPOOCBETHTEALHHE yCTAHOBKH
M NPOKAGMMBATD NMTANIMIE OCBETUTENLHYW YCTGHOBKY KaGelb Herocpes-
CTBEHHO Ha Teppuropun 6aoka. [Ipn 5TOM BIpHBUATHS MATSDUANH HOMNK~
Hi ObTh YRGNEHH OT BJEKTPOOCBeTUTENbHOre 06OpyROBAHAA ¥ Kadens
H8 paccrosnue He menee I0 w,
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[lepesi B3pHBAHVSM Bce 2JERTPOOCBETUTENBHOS OGODYIOBEHAG 1 na-
Gen» ponmHd OHTh 0G8CTOYeHH ¥ BHHeCeHH B (esONacHO® MecTa,

3.3, 3amure SAEKTPUUECKUX OCBOTUTONLHHX COTeH JNONRHE BHmO-
HATHCA B COOTBETCTBMM ¢ pn, 3.1 u 6.3 V3,

Homunanbibe TORM nnaskMx scTaBoR Hpefoxpamurenelt ¥ pacieny-
Teneil 8BTOMATHYECKUX BurmouaTenelt mo/xHw Buuparbcs N0 gopmymas,
npHBeJieHHEM B Tabr. 3,1,

Ta6ming 3,1
PacuerHre $opMmysm g BuGope BamyMTHHX aNnapaTos
B BASKTDHUECKUX OCBETUTENBHHX COTAX

i
HaumeroBanue sampatHoro | PacueTHe Hopmym:
enmapere.

JNOMITH HERAAVSEHUS mmu AP, BPY, RHaT

Npepoxpammrens (nnap- 7. =97 Y =487
xas BCTapKA) 8 & Jhore & = 118 Tore

AproMaTuyeckult BHKID-
uaTeNb 7,: 2 Tvaxe Ip 2 1,3 01ane

I'pumeuarme. Jg, - HOMAHALHENA TOK NAABKOA BCTABKY npegoxpa~-
mreas, A; Jp - HOMMHAABLHHHA TOR TEMAOBOrO WAK KOMOHHMDOBAHHC.O
pacuemTenA BBTOMATHUECKOro Buiimouarens, A; Ju,«~ pacueTHuft Tox
HArpysKu, A,

Kamputt cseToBO# mpuGop Mompocrbw Gonee I0 xBr Rommen seup—
WETBCA CAMOCTOATERbHEM JABYX— WIM TPEXTOMUCHHM SBTOMATUMECKUM BH—
WIDUATENeM WA ABYMs TASBKAMA NPEOXPEHWTENAMN, I"GTEHOBNGLIHMU B
ramgoit fase.

lna semuTH OCBETUTENBHHX CETe}l MOTYT HCTONBSOBATHCH TPOXIO=
JANCHHE 8BTOMATHUECKUE BHKINUATONMM C KOMOMHMDOBAHHHMY DECLOIMTE-
navms Tune AE20I0 go IO A, AE2030 no 25 A, AlSO mo 50 A, AE2(-0
Jo 63 A, AE2050 go I00 A (HoMuHGNBHHE TOKY DECUSIMTENSR npuHu-
ManTCA B COOTBETCTBUK C RATENORHHMA JAHHEMA GBTOMATHUECKUX BHRIO-
wareneft) v sguxu ofoduaepHye ¢ nuasxuMM npepoxpantensms AB3 ua
200 u 300 A co creneHwn semurTe JP 54, APB-6124 Ha 200 A co cre-
nesbr sanpTe TP,
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3.4, Ceuerns npovofos u kaGenell RONNHN BHOUDBTHCA B COOTRETOT-
Bk ¢ ra, 1.3 [IYD no ycaopuw JOmycTUMOP. HAIDEDS RAHTOALHNM DACUET-
HUM TOKOM HATQYSKA B HOPMANLHOM ¥ ABapuUiiHOM pemuMex,

Tiposogs ¥ uaBenu AOMRHN YL RPOBSPOHH MO RUTEDS HANDARGHMA ¥
COOPBETCPRUD TOKY BHODRHHOPO BNNApATA BAEIITH U YCHOBMMA ONpymapmeit
epeas, llpu sToM npoBepxy chegyer? WPORORMTE B COOTBRTOYBMU C TPEGO~
pamuma ra, 3.1 u 6,1 YO,

3.5, YnpasneHne BAGKTPOOCLETUTEABHMX YCTAMOBOK POKOMEHRYSTCH
RPERYCMATDUBATD HUCTALUOHHOE W MOCTHO®,

Cxeua ynpenfieHds OcBeUSHUeM CBETOBNMY TPUGOPSMH, yCTAHOBIGH-
RuM MO MAUTOX, ROJKHA 0CECHewMBATD BOSMORHOCTH BRANKEHWS W OTHAD-
ueHNA BCEX CBETOBHX NPUOODPOB ¥ KAKAOTO B OTALILHOCTH.

OxpamHoe OCBemEHMe JONEHO MMEYh CAMOCTOATEAbHOE YApaBASHUS,

Ynpasnenme ocpemeruenm CypoBLX CTEHOB DOHOMENEYETCH NpefyeMAT—
puBATD B OTHENLHOCTH KAMIHM CHETOBHM WPUOOPOM B TeX ONyusMK, HOPAR
670 rpefiyeres HO YCHOBUAM SKCRAyATAImS.

4, CHOTLAYATAIMOHIME "PEBOBAHAS

4.1, euTpooCEeTUTEALHIE yCTEHODIN! ROIEHH UMOTH BOCTYR K CBew
POBN NpUSopas BO BpeMs WX SKCHAYATALMH GAA SaMeHH HCTOWMKE CBOTa,
YHCTHU, 6 TAKNMe USMEHEHWI YyIie HORIOHR,

4.2, Jrn nepeppurEbX BASKTPOOCHBTHTEALHHX YCTEHOBOK DEKOM@Hw
HyeTcs MOHTHDOBATH CBETUNLHUKY M TPOKEKTOPH HEOGONLWOR MOMHOCTH Ppyn-
NAMA HA MAGTAX, CMOHTUPOBEHHHX H& KOMGCHOM WM CAHHOM OCHOBaHWH,

4,3, Haxpuft npomexTop FoAxeH GMTH YCTAHOBJASH ¢ OHPBAGNSHHEDA
YTIIOM HAKJOHR, & TAKEKS YIVIOM IOBODPOTA B IIAHE,

5. TPEBOBAHAR BE3OHACHOCTH

6.1, BasemneHue BAGKTPOOCBETUTENBHHX YCTAHOBOK CAGKYST BHIION
HaTh B cOOTBETCTBMM ¢ TpelSoBamMmm pi. 6.1 [W3, a tenme pomommuTenp-
HiMH TpedoBaKMmel, NpUBeJCHHMM B Pa. 7 pasgena ¥II 113,

5.2, BuGop cBeroBux mpPUOOPOB, BASKTPOOCOPYAOBAHAN K BIGKTPOYC-
PAHOBONH.X YCTPOACTE HPSAYCMATPHBATE CO CTENSHBI SANATH HE HHXE

epelyenoft gin pannx ycloBuil oxpymanuiel cpefy 4 B COOTBETCTBME C
MOCTHMM IODHO-I'EONOIUUOCKAMU Y CROBAMSE o
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5.3, Ceevopue npidopw, ycraHosaeHHe B HeHOCPEAcTBeHHOMR
6AusGCTH OF MecTe BOREHHS BIDWBHUX paGOP?, AONRMW OHTH SAUMHE-
i 0% fe. oTEUA BapuBHOM BORMM ¥ passeTas KYCKOB BOPORH.

5.4, Dips pasmeuenuy . 3KTPOOCBETHTERbHOR yCTAHOBKR ¥ HpO-
KAGHKE HUTEHHEro 0CBOTUTAALIYW ycTaHoBKY Kalels HENOCPRACTBEHHO
He TeppUropni CNOKE BIPHBUATHE MATepManH JONMHN OuTh yABACHN 07
BREKTPOOCBETUTSABHONO O0OPYACBAHKS ¥ KAGENR HA PACCTONHWE .e
sesee 1O w1,

5,6, Nlepes papusanuem snexrpoocserutensioe ofopyRopeiue ¥
ueGenn jonm Gueb ofecToueMy ¥ pHHeceHN B (e30NACHOe KBOTO,

5,6, Yuerxy u SaMeNy neperopesmux AaMll B CBOTRABHMEAX M NpPo-~
KEexTOnAX MPOUSBOSKTD TPH CHFTOM HANPARSHMN.

6. METOMH VSMEPEHST U HOHTPOIR OCBENEHHOCTY

8,3, Houupenne OCBEmEHHOCTH TPOM3BONMTL B KOHPROABHMK TOU-
Kex moxcmerpasu no ['OCT 14841-80 u mevosoM, yrasamsm s
TOCT 24940.81 "3gamus u coopymerun. Merog nsMepewus oCBEmSHHOCTA",

6,2, Konrpoibrue TOuUKW N MSMEDOHHS OCBEHPHHOCTH CABIyeT
LPUMKMETE B COOPBETCTBAY ¢ "BpeMeHibMA HODMAMY OCBOIOHHOCTH Pa-
Gouers npocTpascTna ¥ onacHoll somw fipn SyposspusHEX paforax Ha
YrOAbHEX paspesex”,

6,3. Howrpoap ypopHs OCBEERHMOCTH HR PSGOUMK MecTEX ROnmeH
RPOUBBOARTHOS MPH!

BBOAe B eKCAIyaTan ofopyRosatus;

MBMEHOHIY MeCTa PAacHONOWeHUA CBOTOBLX NpulopoB;

3GMBHE OHOPO TUNA CRETUALNAKA, MPONOKTO, I PAY HCTOWHUKA
cBETA ApYIM¥M.

6,4, HopumpoBaiue SHAYGHWA OCDEmMGHHOCYM paSouux MecT B
KOHTPOJLHEX TOUKAX HE NEpHOf, BNNONHOHHA PEXHOAOPHUGCKUX ONEpa-
i, MAHEBPOBLX ¥ PEMONTHEX paGo? MOPYT 00eCHEuUBETHCH CTPRINMO~
HADHHMY 1 HECTALMOHADHMM (NepeHOCHHMN, NOPEHEMANNMA) eAeRTpO~
OCBETUPCABHEMA YCTAHOBRENN, BITOUGHHHMA B DNGRTFPANSCKYD CEThH
WIN MMenmpsy aBTOHOMMKN UCTOUHHK PUTAHAA,
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TIPULCHEHHE )

Tepuuit ¥ OnpegessHUs

Tepuun

Onpegenetue

CROTHABHMK

Hpomexrap

Hoodjurmens
YCUAGHUR CBRTQBOFL

npudopa
Huxnns momyceps
MpOCTPaHe: Ba

Cperosolt newrp
cpetoBoro npubopa

Creropoft npuGop, nepepacnpegensoauit cpet
namn (zeun) BHyTpM GOABUUX TEXECHHX yIHOB
4 ofecneusBanmyuil yrIoByD KOHLGHTPALUN CBE-
P0BOr0 NOTOKE ¢ KoeffMIpMenTOM yCcH"8HUA HO
Guaee 30 gns KpyrAOCUMMOTDHUHLX W He Ounee
IS pas cummerpuusix mpuGopos- I"ICT 16703-%

Cperoroil npuGop, nepepacnpegensoupi vser
zosny (raMn) BHYTDH MASRX TENECHHX ¥ XOB K
ofecnsuuBacIf yraoByl KOHUSHTDALMK CBOTU~
Boro noroka ¢ koodpaipenron y unewus 6o~ ee
30 pust KpPyrAOCHMMETD uHHX ¥ GoXee 13 Aas
cummerpuunLx npudopos - MOCT 1670379

Benuuuna, XapaKTepUsynuaf yCUACHe CBe-
roBuM NpuCQPOM cHAH cBera Aamnu (asm) B
nauHOM Henpapiesmu - POCT 16703-72

YscT RpOCTDAHCTEA, KOT DPAA A.KUT HUKS
POpUsOHTRR" HOWl mioCKoCTH, mpoxofameR yeps
cBeToBOl LeH?p cBeroBoro mpubopa -

['oCT 16703-79

Yenoeuas Touka BO BHyTpeHHefl 00EacTH
c.iruueckoll cucTeMs cBeTOBOrO MPKGOpA, Dpu
OMEHOHUH B KOTOPYD CBOTOBOMC LOHTPA AaM-
nH WAK NPU BAJAHHOM DECTIONOMEHKM OTHOCK-
Tea’ o KOTOPOfl maMII B KHOPOJAMIOBO) CBE~
70BOM NpUOOPe cBeTOpACHpEAeHeHUS NoCRel-~
HOro B HEMMOHbmON CTeneHM OTAW RETCA OT
pacueroro - ['0NT 16703-79

Borouerpuueckoe re~ UONACTS NPOCTPAHCTRA, OI'PAHMUEHHBA NO-
30 CBETUBOrO npubopa BEPXHOCTLN, ABaspuelcs reoMerpUYeCHEM -

MOCTOM KOHLOB pajl)./COB-BEKTOPOB, BHXOBAMMK
M3 CBOTOBOI'O LIGHTPA CBETOBOIO TPHUOPR, RUK-
HA KOTOPHX HPONOPUMOHLALHA OHAG CPE7A CBE-



48
fipoponaxerme mpunomerms I

Tepmst

Onpepensune

TOBOro npuGopa B COOPRETCTRYMIEM HENpABIS-
wi - POCT 16703-79

Onruueckas och oBe- YCJOBHAS NPAMAS, NPOXOAFRAS Uepes cpeTo-

7oBore mpubope

Hpogoxwras och
csevosoro apudopa

Hepuancnanunan
MAOCKOCTh CBETOROrQ
npudopa

ONBATOPHANBHAR
BADCHOCTH CHETOBOTO
npadopa

Sampriuft yro-
cperoROro fipiutopa

Hopsaasnoe noso-
XBHUE NPORSKTODS

Yroa nexaona
npoxex10opa

Ocesas cuzna ceera
CBSTOBOI'0 NpuGopa

soft neHTp 1M Joxyc onruueckoft cucremn cpe-
FOBOro Npubops, U RPUHUMASTCA B4 HAUANO OP-
cueTa yrioBux KOOpDRMHAT. JIf KDyrAOCKMMEF-
PUUHLI CBETOBLX Sopop onruueckofl ocvp
ABAReTCH WX OCh CummeTpun. OnTuueckas och
APOKERTOPE NPOXOZMT vepes Joxyc npokerTops
H COBNAZAET C HANPABHEHHOM MAKCMUMEABLHOR cu~
mi crete - I'OCT I6703-79, I'OCT 6047-75

Yenosnas npsuasn, NPOXOASHAR Yepea CBETO-
poll ueHTp cBETOBOTO HPROOPA ¢ TPYOuATHMK
nawvnami {nemmoft) napannensuo ocu nemn (aam-
ma) - P'OCT 16703-79

HrocrocTb, MPORORSEAR YEDPES ONTUUECKYD
oeb cperosoro npuopa - TOCT 16703-79

Hrocrocts, nepnewrwxﬁpuaa ontRuecrofi
ocw eseroBoro mpubopa - ['0CT 16703-79

¥ros, xapaxrepasymupift sowy, B npsgenax
roropolt rass nalimgarens SAmEmeH OT NPA-
Moro aeflcreun mammu, Sazmriufl yroa cee-
THABHAKR ONPEAGASOTCA YIAOM, BOHRLUSHHLNM
MeERy ropHaoHTasbD W. AnHMel, xacarTenbmofl
CBOTHOMYCA TNy AAMIN K KDAN OTDAMATEAN
WA HempospauHOro sxpaua - I'OCT 1€703-79

Tlosoxeime fMpomexTopa, NpM KOTOPOM 6ro omn-
THYSCKAR OCh NAPAAAeRbHA ropusonTansbHofl
maockocty -~ I'0CT 6047-75

Yrox wewny HanpaBemueM onrwueckoflt ock
MPOKEKTOPE W POPUSOHTOM

Cuna ceera creroBOrc HpHGOPA B HANpaB-
nenuu ontrueckoit ocu - 'OCT 16703-79



49
OxoHuaHKe NpHAcHeHMA I

Tepunu Onpepexst..ie

F¥ron paccesnus olgt Jron usnyuerus, B NPOALIAX KOTOPOrO CUAR
NPOEBKTOPA cBeTa npoxexkropa cHuxaercs fo 0,1 or max-
cuManbHOR cwr: csera - ['OCT 16703-79
Orocurenshan oche~ OcBemeHHOCTb A CBETOBOPO NPUGOPE ¢ & 4
HeHHOCTh CBeToBore no#t co cBerobuM noroxon I000 mv mpu pace-
npuGope TOAHUK OT CBETOBOrO HpHOOpa KO « Benaemoft
nosepxHocrs I M ~ I'OCT 1€703-79
JenopHas ocPayeH- OceemerHocTe AR CBETOBOIO JPUGODPAE ¢ Aam-
HOCTB CBOTOBOTO NpU- fiof co caeropwm noroxom I000 au Ha onpege-

Gopa ISHHOM PACCTOAHUM OCBemAeMO NOBEpPXHOCTH OT
cperoBoro npubopa - I'OCT 16703-79
Kpupas pabHoft FeomeTpuueckoe: uecTo TOuE MOBADXHOLPH,
OGBelEHHOCTH B KOTOPHX OCBEH@HHULCTH OJMHAKOBA ~
rocT 16703-79

Hpupas pasinx sua- TeoMeTpuueckoe MeCTO TOUGK HA OCBewaeMOR
qeHull ropusoHPARLHOR POPUSOHTENBHOR IIOCKOOTH, OCBAMEHHOCTH B
OCBOMBHHOOTH xoTopux orunakosa - I'OCT 8045-82

Maxow anptll xosd~ OPHOmHUS GBOTOBCTO MUTOKA, NAGANKErQ Ha
QuIMeH? UCTONBEOBA~ POPHSOHTJBHYD NONOCY GeCcHOHeuHOR IjuHh WM
HAfl CBOTOBOrO MOTOKA DWHONl, paBHOM NATUKPATHON BHCGTe NOAB~Ca,
N0 OCBEESHHOCTH npd PACTIONOWSHHN CBOTWALNMKA HA I'DAHMLG

OCBSI2EMOr0 YHACTKE, K CBETOBOMY NOTOKY
YOPRHOBAGHHON B CBOTWILHUKE NAMIL -
I'OCT 8045-82

Tllpumeuanna, Uspreau miockocrel, 0CeR ¥ SEEMTHHX YrAOP CBETO-
BHX NMpuGopos nokasasy ua puc. M1,
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TKH=I500=I-Y1 13 b c K'220-1500 100 g5 i2 45
NKH-1500-2-Y1 ne m m KI'220-1500 45 100 35 45
TT-4CG0V1 0 c c JPA400-1 540 10 10 X
[IM-1000Y1 0 c c JPUI000~I 1000 17 17 30
E-400-1¥1 R m o JP1400-1 60 75 20 45
E-1000-1¥1 jird a c APHI000-1 145 78 20 45
TM'E-3000-2Y1 175 o il JPYT000-1 46 100 80 60
r-2000-1¥1 R o c JPH2000-X 534 80 20 45
{I3P-250 0 1] 13 APIL 250 II 60 60 -
[13pP-400 0 o ] APIL 400 19 60 60 -
llpumeuarmna: I. Crenesr samues npomemropos Tuna IT3C - P44, ocramsmux - P54,

9g

2. HCC mpomexropos wume [3C # [IOM nowxasamw ma pue. M.3.I - .3.3 B npmeoyromm—

Hoft cucrene koupgmMnaT. KPMBHE MSOKAHESR NPOXEKTOPOB MOKA3AHM HA puc. id.3.4 -
1,3.8.
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Pue, J1.3,1. Kpusue cums csera npomex.opos
[13M-35 ¢ nmamno#t 500 Be, 220 B
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Pue. 11,3,3. Hpueue cuiy csera MPOMGHTOPOB
30.45 ¢ newnol 1000 Be, 220 B
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Puc. N.3.4. Kpuewe wsoxempen npomerropos
N3C-45 ¢ nawr># 1000 Be, 220 B
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30 4o 50°

Pue, 11,3.5, Kpusue uioxanges npoXertTopos
N3C-45 ¢ mammoft AP 700
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Pue. [.3.6, Kpnewe usorewgen npomexropos
[ICM-50-T ¢ nasmoft 1000 Br, 220 B
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Puc, 11,3.7, Kpupre usoxanpel mpoMexTopen
NCY-50-2 ¢ namnoft TH220-1000
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NPHICHEHAE 4

CretorexHuyecuue BAHHHS RaMil HAKBNURAHKA

Tun e i&npmuue, ; Mompocre, | Ceetosol
i B ; Br gno‘mt. au
Rt ngnanygaiiug Sguery Hasuedowun
BIR25-135-60 130 60 810
B215-225-60 220 60 715
B220-230-60 225 60 716
BI26-135~100 130 100 1540
BHIZ6-135-60 130 60 878
BY125-135-100 130 100 1630
BHRI5-2256-100 220 100 1450
F126-135-500 130 500 8700
['215-225-500 220 500 8300
I'125-135~1000 130 750 18100
1'215-225-1000 220 1000 18600
Jamon mmf;gaw ago%smm OCDOmeHUA
MOTR-40 . I2 40 620
¥036-60 3 &0 800
Hesmini umw ngaguéﬁ e75 ODBHHES
KI'220-X000-5 220 1000 22000
KI'220-1500 220 16500 33000
RI'220-2000-4 220 2000 44000
T R
1220400 220 300 6000
1HR20-600 220 500 9300

Tipumevanun: X, ¥ num o6mero HasHaweHus MomHoctso go 100 Br 4
FAs MecTHOTO ocpemsHan uoxoms E27/27, woupiocTsn
600 u 1000 Br noxons £40/45, y semn muna KI* - cne-
uHansnit, nposexroprbx -~ I§-C5I-X,
2. Cpeppas npoposMMTARLHOCTL TOPSHHS N&MR obmera
HRSHEBYGHKS U JAs MeceHoro ocsemerks 1000 u, xawn
wuna KI' & 2000 v # npomexroprsx ~ 400 u,
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TIPUAOKEHVE 5

CeToTeXHUUGCKHE AAHHHE JAMN T'a30DASPAHMX

! 'Hanpsxeuus ! Tox !Cretonoft!
i Mompocts, | napnaune, | gammu, ! novok, (LEH3s
toBe 0B TR a1 opys,

Tun naMou

Javn pryTHNE LyroBhHe BH?JKOI‘O %a?ggan vg)ucnpaanonnoﬁ

userHoersi (mo I'OC
JPR 400 400 135 3,25 20000 ?
JP1 700 700 140 5,45 36000 I0
APAI000 1000 145 7,50 52000 12

}I&Hﬂﬂ THHE IOBHE BHICOKOIO BRSHUAA C UOAUNSMHK
P T (o Ty 160545 030-75) &

AP 400 400 130 3,40 34000 7
APy 700 700 120 6,50 59500 24
JAPUAIOCO 1000 130 8,55 90000 27
JPN2000-2 2C00 230 9,00 190000 53
JNamns pyr*oa?e HATPHEBHE T%G‘I&Tﬂe
a0 TY 16-545,301-80)
RHaT 400-I 400 90 4,6 47000 42
Bl i i R
JHeT 10000-3 10000 220 47 260000 132

TNpumeuarma: I. ¥ scex aavn AP, a raxme samn JPU 400 u

JAhaT 400-1 woxons EA0/45, y samm JPY 700, 1000 u
2000 - E40/55x47, namm JHeT - cnempanbHuilt.

2. Cpepuss DpoROXXHTENbHOCTb ropexus aemn JPH
10000 u, navn APH 400 - 6000 4, AP 700 - 5000 y,
AP 1000. - 3000 u, APH 2000-2 - I500 4; namn
AHaT 400-I ~ I5000 u, aamn AHcT - 1350 4.

3, Jlavnn npejHasHaueHH A PEGOTH B CETAX
220/380 B wacroro#t 50 I'y,
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NPWIOKEHE 6

TeXHUKO-DKOHOMUUECKU® JAHHLE CBETOBHX NpPUOOPOB

Tun Macca,! I'aGapurhue p&auepu,i()mosaﬂ
cpeToBOro npubops KD MM ,uoua, oyG.

NICX-60 1 235x136x133 -
m1-100 2 200x320 -
HII03-100-00Y3 3 390xR70x150 9
PKYOI-400-006-Y1 13 870x420x213 36
PHYO0I-400-010-Y1 15 944x420x213 26
HHYOT ~400-002-¥1 13 870x420x209 42
HKY02-400-001-YT 22 1000x406x380 64
MCY01-2000/002¥1 13 252x600x440 32
MIBM-35AY1 8 310x455x510 8
113C-354-Y1 10 310x455%x510 7
M3C~-45A-Y1 14 370x575x675 I0
118C-35A-2-Y 1 22 450x500x620 38
118C~35A-3-Y1 28 450x500x620 38
NIEC~354-4-Y1 28 450x500x620 38
NCHM-404-~¥T 7 435x530x630 40
NICU-40A-2-Y2 7 435x530x630 41
TICM-50A-Y -1 I0 545x640x650 53
IH!1~1000~1 Y1 9 200x340x .20 43
THH~1000-2-¥1 9 200x340x390 43
TKH-1500-X-¥1 10 230x410x415 54
TIKH-1500-2-Y1 10 230x410x415 54
[rM-400¥1 89 720x850x975 840
rm-1000y1 108 720x6850x975 865
11400 73 4C0x700x730 760
TIri-1000 92 400x700x730 835
II'E-2000-1V1 106 460x840x885 895
N3P-250 16 560x430x475 -
f3P-400 18 570x535x575 -
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NPWIOKEHME 7

O6mu# vug cperoBux mpuGopos

g0

975

Puc, 1,7. Ceavopue mpuGopu: & - [ICX; 6 - MIA-I100;
8 - HNO03-100; r - PHYOI-400; g - HKY02-400;
8 - WCYOL~-2000; = - NIM-400 u NIT-1000
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TIPUIOKEHME 8

Tanuua TpUroHoMerpuueckux §yHrimh

d,wm’

, ()J
#ind | coel | corin Ncorot | tgut

BR8I35 888588EEBEEBuo

EXBRERIES

SEEEERREZS

HOOODO0O0DODOO0OOOLOCODOODOO

-

1,000
0,996
0,986
0,966
0,940
0,906
0,866
0,819
0,766
0,707
0,643
0,674
0,500
0,423
0,342
0,259
0,174
0,087
0,000

1,000

1,000 0,000

0,989 0,087
0,955 0,176
0,901 0,268

0,830 0,364
0,744 0,466
0,650 0,577

0,560 0,700
0.450 0,840
0,34 1,000
0,266 1,191
0,189 1,428
0,126 1,73
0,076 2,144
0,040 2,747
0,017 3,732
0,006 6,671
0,0007 11,430
0,000 -
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NPWIOHEHVE 9

Tpaduun xpusux pasHORl oTHOCHTENBHON
ocpemenHocTH (YCHOBHNE M3OMDKCH) CBETHILHUKOB
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Puc. ".9,1. Yenosme nsomoxes cperunshure UCY-2000
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Puc, 11,9.2, YcnobHhe H3OADKCH OCBETATENLHONO
yerpoficrsa CHeH-10000
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TIPWIOKEHVE 10

MuHuMaNBHO BOTMYCTHMAS BHCOTA YCTEHOBRM NPOXKEKTOPL 3

MusumansHo gonycTumas

Tun E Tun § BHCOT& YCTEHOBKU, M
npoxexropa ; neMIE ;Hopmwem OCBEIEHHOCTb, JAK

] . 05 | 10 | 30 | 50
[13M-35 I'220-500 20 7 4 4
13C~35 [220-500 2 8 5 4
[3C-45 APA700 7% 30 16 13
13C-45 BPII700 17 6 4 3
113045 JPI400 12 4 3 3
13045 '220-1000 36 13 7 6
T1CM-40-F '220-500 25 10 5 4
[CH 402 [KR20-600 80 20 11 9
[CH-50-% JPI700 23 8 ) 4
ToM=50-1 HPI400 14 5 3 3
TICN-50-1 I'220-~1000 35 13 7 )
JKH-1000-1 KI'220-1000-5 23 8 6 4
[{H-1000-2 KI'220-1000-5 17 6 4 3
TMitH-1600-1 KI'220-1500 30 11 ] §
[KH15002 KI'220-16500 20 8 6 4
13P=2560 ApP1 260 10 4 3 3
TI3P-400 APl 400 14 B 3 3
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NIPWICEEHE 11

K, #BH® OPHOCHTENDHHX MBOADHC NPOMEKTOPOB
{uponpron ma ycaopmoft muockocTH)

8,30 — - ~
SN
RNRN
TS NN
sl | T"“&:’*;} NN
!' ”""‘ﬁ}’"\‘\\*i\\‘) N
)15 ’“’“"ﬁ ™ B N B
! ¢ o \i\.\‘:\\ \\ } y
wwm\ \'f NN\ -l \M
- NG N \
. % \ \ﬂ 4 w\m
“T%ﬁx\ \;;«\
( !

0 605 of0  of5 420 025 030

Puc, 1.11.1. Usomoxcw wa ycaosHOR IUIOCKOCTH
(xmnonpren) npomexropa [CH-50-1 ¢ xasmoft ['220-1000
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Pac. 1.11.2, Msonpres s ycmosnoft maockocTy
(mmmomoxcs) mpomewropa [CH-50-1 ¢ xesmoft JPI 700
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Puc, M.I1,3. Hsomomcu wa ycRoBHOR MAOCKOCTH
{ xunormpres) nposexropa [ICU-40-1 ¢ aamamoft [220-500
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Puc. I,

11.4. Hsomores wa ycxomHolt mrocxocTs
{xunosnorcu) npomewropa [3C-45 ¢ memmch ['220-1000
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Puc. N.11,6, HaoToKcH Ha ycAoBHOR MAOCKOCTH
(xunomoxen) npomexrops [HH-1000-1



nusHolt TUIOCKOCTH
TIKH- 1000-2

puc. M.I5.7. WeonpKes HB YO
(jounomKEE) ApomakTOpé
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Puc. ,11.8, Hsomorcu Ha ycRaoBHOR MAOGCKOCTH
(smiromoren) mpomerropa TMKH-1500-1



06

0s

04

03

02

o4

8%

<
i AN
\\\ \ 1
NEB W
~ T\
@ -
_p\
d \\ \
M M\.IOA,i\..._ N\ C,_ .
~.._\::2 \\\ , \: \\\
4
s N N \ \,
ZNAN NHEAN
0 02 04 0,6 0,8 1.0 1,2
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TPANOREHAR 17
Kpupwe usospxc npomexropos
C PABNHUHMME YPNAMK HAKIOHA
X N
g
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Pue. 11,12.1. Kpunue usonoxe npomertopa 1130-46
¢ naminoft 1000 Br
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Buc, W.12,2, Hpuswe usonpre npoxewropd HKh-E500-1
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Puc, 0.12.3, Kpusue maomorc npomexropa NMKH-1500-2
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NPUWICEEHME 13

I'padumn s ONPSABASHHA OCBEMOHHOCTH
OF IEynrt NPOEeKTOPOB
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Puc. N.13,1. Tpedun ja8 onpejeseHinf OCBOEEHHOCTH 0%
rpynns npoxersopos N3C-35 ¢ nesmc® 500 Br, 220 B (na ©=19)
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Puc. M,13,2, I'padur ans onpegensHus OCBEmMEHHOCTH OT
rpymms npomexropos NCM-40-1 ¢ sammoft 500 Br, 220 B (qns 7 =19)
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COJEPRAHAR

Ofupe noROEEnAR
Heropuxa pacuerTa CBETOTOXHUUECKHX 08T AMETROE

MQKT{JOOCBBTHTQ)H:'HO“ YCTAHOBKA

3'
4.
5.
6.

2,%. BuGop ¥ pasmrueHve CReTOPHX npubopoB

2,2, Pacue? OCBOmEHHOCTH OF CHETANDHMKOB C KPYIEO-
CHUMETPUUHHEM CBeTOpacnpejeneHaem

2.3. Pacuer ocpemeHHOCTH 0T CBETHILHAKOB € HEKpYD-
ROCHMMETDHUHBE CBOTOPACHLeNeeHHeN

2.4, PacueT NpPOXEXTOPHOI'O OCBEMEHHS

TpeSoBanua X SAKTPOTEXHUUBCKON yacTH

SxcnayaratponHye TpefoBaHus

Tpebopatus Ga30NaCHOCTH

Merony MaMeDeHHA W KOHTPOAS OCBEMEHHACTH

Cruscox ucenonnsosanHofl xurepeTyps

Hpunoxenwe 1, Tepwntu u onpenenexns

Hpunomerne 2. CBeToTexHMueCKMe AAHHNE CBOTHABHMKOR
Hpunomenne 3. Crerorexrnueckie JAHHNE MPOREKTOPOB
llpunosenue 4, CReTOTEXHUYECKME NEHHHE JAMI HAKBAMBAHKH
Hpunomenwe 5, CpeToTexHMUeCKHE® AAHHLIG NAMN FASODASPAL:

HEX

[lpunoxerne 6. TexHUKO-IKOHOMMUECKHE JAHHNE CBOTO!.JX
npubopos

Npunosesme 7. "Swwit BHZ ceeroBuX NpHCOPOB

Hpunosese 8, TaGauna Tpuroxnomerpuueckix §yuxupi

Npunoxenwe 9, lpaduin kpusex. pasHoll otHOCHTEALHON
ocBemenHocTH (yCHOBHHE MBOAOKCH) CBOTWAbHUKOB

lpunomenue 10, MunumonbHo gonycTuMas BHCOTA YCPAHOBKK
NPOXEKTOPOB

Mpusnomerme IX. Kpupbe OTHOCHFENbHHX HIONDKE NPOREKTO-
pos (MsonwkcH Ha ycjiosHo# mtocKOCTH)

llpunowenue 12, Kpupue uaonmKe NPORSKTOPOB C PASAUu-
HEMK YTHIaMH HAKFOHE

Hpunomenue 3, Tpaduuu pan onpeeieHHs OCBREHHOCTH
O PPYNI NDOKEKTOPUB
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