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BBEJIFHME

VYuebHoe nocodue No BHIHOJIHEHUIO pacueTHo-rpadHueckux pabot pazmena «Ox-
paHa TpyHa Y OKpyXawlleH Cpelbl» B AHIUIOMHBIX [POEKTAX CTYAEHTOB BCEX CHElM-
anbHOCTEH.

COopHUK 3a0ay NOArOTOBJIEH CleHaTUCTaMK B 00NIACTH OXpaHbl Tpyaa XapbKoB-
CKOTO HALMOHAbHOTO YHHBEPCHTETA PANHOBNEKTPOHUKM W Y KPauHCKOA MHeHepHo-
Aenaroruyeckol akaJeMHWH Ha OCHOBE MHOTORETHE MperonaBaTenbCkoll paboTsl Mo
Kypey «Oxpana tpyga» (CocraButenu; A.T.H., npod. 3ronmok 5.B., k.1.H., npog.
Hsanor B.I, k.¢-M.1., non. Knumenxo B.H., acc. Conparos A B., cr. ipen. Creinenko TE.,
«.1.4., npod, Tynynos C.[I., x. ncuxon. H., cT. npen. Guienko H.A.)

B nannom nocobuu npuseneH obmupHbii o0BEM 3a1a4 10 BCEM pa3fenaM Kypca
«OxpaHa Tpyaar.

B pasnene «Obuine BONpOCH OXpadbl Tpy[a» NPUBEACHLI 3aNa4H, CBA3aHHBIC €
pacu€ToM foKasatened TpaBMaTH3Ma M UYHCIEHHOCTH PabOTHUKOB CyxObi OXpaHH!
TPYAA Ha NPEANPHATHH.

B pasgene «llpousponcTeeHHas canuTapHst» paccMaTpHBAIOTCS 3afadH, CBI3aHHbIE
¢ pacyéroM BO3Ayxo0o6MeHa, OCBEMEHHOCTH, 3aumuTol o1 IMH, Gopbboii ¢ mwymMom Ha
paboueM mecTe.

Tpetuit pazgen NOCBAEH PEUIEHUIO 33184 10 TeXHHKe 6e30NacHOCTH B DIEKTPO-
YCTaHOBKAX.

W, Hakouew, YeTBEPTHIA pasiesl NOCBALEH NTOXapHOH NPOPUNAKTHKE.

B yueGHoM nocofMu npuBeneH 3uadHTENBHBIN CHPABOYHBEIA Marepual, KaKIEHA
MPENCTABAEH IPUAOKEHUAMH,

Bcee 3amauu npelctaBieRbl B 3aKOHYCHHOM BHIE U NPEACTABIAIOT ONPEREnEHHEIR
MHTEPEC HE TONBKO )1 CTYAEHTOB-AHILIOMHHKOB, HO H 1S HHXEHEPOR-TIPAKTHKOB.

ABTOPCKUN KOJIEKTUB BEIpaXKaeT OONBIIYIO OJIarofapHOCTH M0 PENaKTHPOBARKIO
v opopmnennro xuuru Congarory A B. u Knumenxo B.H.

ApTopes OyayT Gnarogapasl BCEM MOABL3OBATENSAM, KTO AACT NONE3HBIE COBETHL, 3a-
MEYaHUS U MPENNOKEHHS N0 JanbHEHIIEMY COBEPILIEHCTBOBAHHIO y4eOHOO nocobus.



NPUMEPHI PACYETOB, OBECIIEYMBAIOIINX
BE3OIIACHOCTSB TPYJA HA PABOUYHNX MECTAX -

O6wume BONPOCHI OXpaHbl TpyAa

3apava 1. Pacuért nokazareneir Tpasmaruama

OCueHMTE KOJAVMYECTBEHHC YPOBEHb TpaBMmMaTM3Ma 3a IOoI Ha npen-
NPUATUM CO CPEenHECHMCOYREM KOMMY&eCTBOM yenoBer p = 1200. 4Yucio
HECYACTHLIX Cly4yaeB 3a ron cocrasnsger n = 15. UYucjo nnehr HeTpy-
OOCHOCOOHOCTY NO 3aKPHThM OONpHMYHEM JMcTaM YUTEHHLIX HeCYaCTHBIX
cnydaen cocrapnasier D=120guei.

Pewenue. Koau4ecTseHHbIR YPOBEHb UCNONB3YETCs 1PU CTATUCTHYECKOM METO-
[€ HCCNEJOBaHHA NMPOM3BOICTBEHHOIO TpaMaTH3Ma [36]. OOBIYHO PacCUMTHIBAIOTCS
KO3 HUHEHTH HACTOTH TPABMATU3MA, TSHKECTH TPARMATU3MA, MMPOU3BOACTBEHHBIX
NOTeph, KOTOPLIE CPABHHBAMITCA 38 HEKOTOPLIC NEpHOABI BpEMEHH.

Paccunraem kosdduumedt gacToTsl TpaMaTH3Ma, KOTOPBIH 10Ka3LIBACT YHCIO
HECUACTHbIX Cyuaes, upuxoasumeca ua 1000 yenosek pabotalomux 1o popmyne:

3
K, = n-10° , (1.1)
P
TI€ N~ YHCAO HECHACTHBIX CIY4aEeR 3a IEPHOI BPEMEHH; :
p — CpellHecnHcoYHoe YMciio paboTaloiUX Ha NPEeANpUsTHH 33 TOT XKe Me-
pvos;
HogcrapnseM yuCieHHbe 3HAYEHAS B PopMyny:
3
W= 15-107 =125.
1200
PaccunrtaeM ko3QOHUACHT TSKECTH TPaBMATHIMA, KOTOPBIH TIOKA3BIBAET YHCHO
AHel HETPYAOCNOCOOROCTH Ha ONHH HECHACTHBI cixydait no GopMmyne: <
K. -2 , (1.2)
rae D -~ uncno oHed HETpYZOCMOCOOHOCTH NO 3aKpHITHIM OOJIBHHYHEIM AHCTAM
YUTEHHBIX HECHACTHBIX CIIYYaeR 3a FICPHOX BPEMEHH.
ToacrasaseM uuCAEHHBIE 3HAYEHHS B HOPMYITY:
K, = 120 =8.
15
Paccqyuraem ko3uuUeHT NPOM3BOACTBEHHBIX MOTEPh, KOTOPHH NPEACTaBAseT
coboii npousseaeHne Ko3dhGUIMEHTa HaCTOTH ¥ THKECTH TPABMaTU3MA!
K..=K,-K, =125-8=100. (1.3)

3apava 2. PacuéT uucnesHocTu paboTHukos cnyx® oxpanbl Tpyaa Ha
NpeanpusiTui C BpearbIMu 1 ONacHbimMk paGoTamu
Paccumrare 4YMCHEMHOCTE PabOTHUKOB CiyxO0 oXpaHs Tpyda Ha
opennpmaTy, eCjiv WIBECTHO, YTO BCero sa UpennpulaTin paéomae’r
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1600 desioBex, w3 Hux 300 - c BpendsMu BemecTBamMu u 200 uweno-
pex — Ha padoTax NOBHIEHHOUW ONACHOCTM.

Pewenue. Tlo npunoxenuto 1 naxomum K, — KodQQULUKEHT, YUHTHIBAOMH

BPEAHOCTH H OTACHOCTD TIPOH3BOACTRA!
K, =1+ P—Bpﬂ’l , N
cp .
rue P, — cpenHecmidcoyHoe YHCRo paboTaroLMX Ha IPENTIPHITAM,
P, — udcneHHOCTh paboTAIOLUX C BPEAHBIMH BELIECTBAMM, HE3ABUCHMO OT
YPOBHS MX KOHLEHTPaLUH;
P, — dncnerHocTs paboTaommx Ha paboTax NOBHIEHHOH OMAaCHOCTH.
K, =14200%200_, 5
1600
CornacHo mpuioKeHHo 1 pacuér MHCIeHHOCTH pabOTHHKOB CiykObl OXpaHBI

TpyZa NPOU3BOAUM O dopMyJie:

P, - K, :
M=2+-—"—, (2.2)
o
roe \/1 ~ 4UCJERHBIH cocTaR CayxObl OXpaHbL;
— st pexriBHbIN rogoBoit Gona paGouero BpeMeHH cneuuanucra 1o ox-
paue Tpyna, KoTopblii pasen 1820 uacam, 4TO yuHTHIBaeT HotTepu paGouero
BPEMEHU Ha BO3MOXHbIC 3a00N€eBaHNA, OTILYCK H 1D.;
[MoncrasnseM YucnenHbie 3HayeHns B GopMmysiy W OKpyriasem no Omikailuiero
LESIOTO 3HaAYEH U
o M=24 8005y guen.
1820
Takum 06pa3oM, YUCIEHHOCTh PAGOTHAKOB CiiyKObl OXpaHb! TPYNA Ha NPEIPH-
ATHH cOCTaBAseT 3 YeslOBEKa.

3apava 3. Pacyét yncneHHocTn paboTHMKOB un NaowWaam noMeLesnin
cnyx6 oxpatibi Tpyaa
PaccyuTaTs YUCIEHHOCTh, pPaBOTHMKOB ¥ IJioWals  NoMelleHus
CHIyXObl OXpaHe TpyHa Ha HpellpusiTuy (opPaHu3aumu), eclu MU3BecT-
HO, d4TO BCero Ha npenanpusrum padoraer 700 uel), paboTHUKOB, pa-
GOTa@mMX T BpPpeOHEMM M OIlaCHBEMM BelleCTBaMKM, —HeT.

Pewenue. Pacqér yucnenHoCTH pabOTHHKOB CITyObl OXPaHbl TPY/Ia IPOU3BENEM
1o dopmyie:

P,
M=2+'8, 3.1

rae M —4ucieHssli COCTaB CyKOhl OXpaMbl;
P, — cpenHecnucodHoe 4dcio paboTalomux Ha PEPUITHY;
© — 3pdexrusunlil rogoso# dona paboyero BpeMeHn CreHUanncra Mo ox-
pame Tpyna, kotopelii pasen 1820 gacam, yro yduThIBaeT notepu pabouero
BPEMEHH Ha BO3MOKHBIE 3a00s1€BaHKs, OTILYCK U OP.;
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[oncTasnsem YACHEHHBIE 3HAUEHKS B GOPMYTTY:

M—2+190——238 2ygen.

1820
Taxum 06pa3zoM, 4UCHEHHOCTh PAOOTHUKOB cnyxch OXpaHbl TPYAA HA MPEANPHU-
T (OpraHu3alny )} COCTaBAACT 2 YENOBEKa.
s o6opynosanns kabunera oxpanst Tpyaa B cooTBercrBun co CHull 2.09.04-
87 nomkHo ObITE BHIIENEHC ClIEUMANBHOE NMOMEMEHHE, IAOM@Lb KOTOPOIro onpeaend-
ercs 1o Tabauue:

Tabauua 3.1— [nomans nomeinewnit ciy 66t oxpans Tpyaa (CHull 2.09.04-87)

CrnivcoyHas YHCIIEHHOCTh %k"]_oaﬂl 001 — | 3001 — W()]Ti 10001 — | Ceruye
aBoTHUKOB, Yen Ao 3000 | 5000 | 10000 | 20000 | 20000
[Inowans nomeieHHi /
- 24 48 72 | 100 {HI*SO 2—00

Tlockonesky uucnerHocTh paboralommx He npessigraet 1000 wesosek, To mio-
WAL KAGMHETA OXPaKsl TPYMA AOMKHA COCTABAATE He MeHEe 24 M.

3apaua 4. Pacyer YucneHHOCTH paGoTHUKOB CNYX6 oxpaHbl TpyAa

obbeanHeHusa NpennpuaTuii’

Paccuurarh YMCIEHHOCTH PABOTHMKOB CIYXOH OXpaHb Tpyna oOO0m-~
enqMHeHns IIpeHﬂpI/IﬂTVIﬁ, ecliu UM3BeCTHO, gTo B o@bem/mem/m‘ mMeeTcs
12 npemnpmATH, MMeRUMX UYUCJIeHHOCTer Ooyee 150 yenosek, npenlipu-—
aTun C BpelsbM M OfiaCHRM TPOMBBOACTBOM HEeT.

Pewenue. Cornacho npunoxxeHuio  pacuér YuCIEHHOCTH pabOTHUKOB CyxObl
OXPaHbl TPY 13 NPOU3BOAKM IO hopMyRe:
M=z D0 K (4.1)

@

-rae M — YHCneRHBIR COCTaB CyKObl OXpaHBbl;

P,sp — KOMHM4eCTBO NOpeanpusTui B oObeHHEHUH, KOTOpble HMewT Oonee
150 padoTarowmux;

K3 — xoadduuyesT, yUnThIBAIOMMIA KOANYECTBO NPEANMPUSTHI, UMEIOINHX
BpeaHbie K onacHuie npoussonctsa (K; = 7 no npusoxernuio 0);

© — addexTvrHBIA ronosolt pong pabovyero BpeMeHH CHELHAIHCTA N0 OX-~
paHe Tpyna, pagHbii 1820 yacam.

TMoacTagnseM 4ducreHHbie 3Hadenns B GopMyny v okpyraseM pgo Gmixaiiwero
LEenoro:

M= 24+El:244 2 gen.
1820

Takum 06pa3soM, YMCTEHHOCTE PAGOTHUKOB CY KOl OXPaHbl TPy 0ObEAHHEHNA
TpeanpuaTHil COCTABNAET 2 MenoBeKa.
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NMPOU3BOACTBEHHAA CAHUTAPUA

3apava 5. Onpenenenne Tpebyemoro Bo3ayxoobmeHna B NoMeeHuu no
BpeAHbIM BellecTsaM

OnpenemTs TpedyeMsil BO3SOYXOOOMEH ¥ €0 KPATHOCTH IS BEH-
TUIIAUMOHHOM CHMCTEME LieXa fpu HamuMumMy M OTCYTCTBMM MECTHEX OTCO-
coB. llex uMmeeT Takue pasMmeps: InMHaA A = 72 M, mMpuHa B = 24 u,
Bucora H = 8 M. B BosmymHyn cpeny, uexa BHEOSNSETCA NENbE B KOJU~
yecTBe W = 0,6 MO/MyH {(Ons 37070 BUIA ORUIKW OpelelflbHO~TOoNYCTUMAasN
xoHUeHTpauus HAK = 4 MI‘/M3). KoHueHTpauus M B paGodelf 30He
Cp.s. TNpMHuMaeTcsa paBHou IIJK, KoHueHTpauws MNuUK B yIOansdeMOM W3
nexa Bosayxe pasBHa 30% koHueHTpaunuMuM e& B padouel 30He (Cyy, =
0,3:Cp.5.) - KoHLeHTpauvs MHIAM B INpMTOYHOM Bo3nyxe C, = 0,2 Mr/m’ .
KonudecTBO Bo3nyxa, aaéwpaemoro M3 padodeld BOHEI MeCTHHMM OTCOo—
camu, paBHO G, = 4500 M*/uac.

Pewerue. Onpenensiem o6bEM exa.

V=AB-H=72-24-8=13824n. (.1
Haiingém seipenesHe nbUtH (B MWTMrpaMmax) 3a 1 vac:
= 0,6-1000 =36000 mr/4ac. (5.2)
1/60

1. Hanuune MECTHBIX OTCOCOB.
Tpebyemuiii Bo3ayxoo6MeH MPH HANMUYMKM MECTHBIX OTCOCOB oHpeleiisiem IO

dopmyiie:

wW-G (C  -C - (4~
G=G, + u(Cp, =C0) =4500+ 36000-4500:(4-0,3) 23850 M /qac. (5.3)
C, —C, 0,3-4-0,2
Kpataocts BO3ayX0oo6MeHa B eXe COCTaBUT:
9 23850 =1,7 obmeHoB/Hac , (5.4)
V 13824

TO €CTh 3a | 4Yac BO3AYX B LEX€ MOMKEH OOMeHHBATBLA 5, S pas. B aTOM CiIy4ae
KOHLICHTpaNus rputh B paGoyeit 3oxe He mpesbicuT T1AK.
2. OTCYTCTBHE MECTHBIX OTCOCOB.
[1pu oTCYTCTBHYM MeCTHBIX 0TCOCOB hopMyna 5.3 ynpomaeTcs:
G= < W 74 336400% 5 =36000 m'/4ac. (5.5)
¥x n > ? .
KpaTHocTs BO3ayX0ooOMeHa B LEXE N1PH OTCY TCTBUH MECTHBEX OTco{:oi} COCTaBMT:

= S = 36000 = 2,6 o6MeHoB/yac

V 13824

3apgava 6. OnpepgerneHnuve KonuyectTea NMpuUTO4HOTO BO3AQYXa ASst ra3oB
OffHOHanpasBfeHHoro AeNCTBUS
B pafouyn 30HY TepMWUecKOTO Lexd, MMelmero OO0LEM NoMemeHWUs
V = 2000 M’, exeuacuo noceynaer Weo, = 60 1 CO; u Wyo, = 12 1 NOg,
KOTOpPHE pAaBHOMEPHO pachpefelIAuTCa 10 BceMy OO0BEMy NOMEWeHUs .
Oﬂpeﬂef!MTb KOJIIMIECTBO OPUMTOYHOTO BO3AYXa, HeobxonomMoro IS pas-—
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DaBleHUs BPEnHLIX BhIOSJISHMA no 6e30naCHoPo ypOBHH, ¥ KpaTHOCTL
BO3OyXOOOMeHa, €cnu KoHueHTpauus CO, u @ "B TIPUTOUYHOM BO3AYyXe
pasHa.Q,1 mr/M’ u 0,05 Mr /M COOTBEeTCTBEHHO., :

Pewenue. OupesenseM no NpURoxKeHHIo 11 mpesenbHO-IONYCTHMYIO KOHLEH-
Tpanmio Bewects: HKco, = 20 mr/n’, KNG, =5 MI/M.
OnpenensiemM BO3MOMXHYIO KOHHEHTPALMIO BPEXHBbIX BEmeCTB B pabodeii 30He 32
8-uacosoi paGouUit AEHL NPU OTCYTCTBUYM BEHTHISILHY MO GOpMysiam:
Weo, -t 60000-8

CP3C01 = ——'\/—— —iaa()—'=240 F/M N (61)
Wyo, -t 120008
Cp 350, :'J‘\C;L”f —%0——48 mr/m’. (6.2)

o npunoxenuro 11 onpenenseM, yro 06a TH BELIECTBA C OCTPOHAIPABICHHBIM
MeXaHu3MoM AEKCTBUA, TPeOYIoHE aBTOMATHYECKOrO KOHTPONA Haj| X COACp/KAHUCM
B BO31yXxe. Onpenensiem JONYCTUMYIO KOHUEHTPAUMIO KXKIOro M3 ra3os B paboyei 30-
He C y4eTOM TOro, YTO 3TH I'a3bl OnHOHANpaejieHHOro aeicteusa. Ilpu sToM yciosKe
AONYCTUMON KOHUEHTPALMH BLINISINT TaKUM oOpa3om:

Ceo, , Cwo, (63

NAK o, MKy,
Toactasnsem 3Hauenns B Gopmyny: o .
3‘19 i‘? =216>1.

20 5
YcnoBue NOMYCTUMOR KOHLIEHTPaliHy He BolnonnseTcd. Heobxonumo npumene-
HHe obeobmenHol BeHTHaANMK. [lns pacyeTa napaMerTpoB BEHTHIALIKM NEpENHIUEM
topmyny 6.3 B npyrom Bupe:
Ceo, =THK g, ~ (6.4)
OnpenengeM KOMUYECTBO CBEXKErO BO3AYXA, HEOOXOAHMOro Inf pasGaBicHHA
BPENHBIX BEIECTB QO A0TYCTUMOTO yposHs. g 3Toro Bocnosne3yemcs GopMyIoi:
an:c W‘_C_—’ (6.5)
yr n
2 Gyp ~ OGBEM NPUTOUHOTO BO3AYXA, M°/4ac;
W — BpIfiENIEHHE BPEOHOTO BEIECTBA B BO3AYX paboyeii 30HBI, Mr/yac;
C,, — KOHLEHTPALHA BPEAHOrO BELECTBA B Y AAIIEMOM BO3YXE B Mr/M’;
C ~ KOHIEHTPALUA BPEIHOIO BEIECTBA B [IPUTOYHOM BO3AYXE B MI/M’.
Yyuteisas, 4To 06BEM NpPHUTOYHOro Bo3ayxa oamuakoB Jng yaartewns CO; u
NO,, dopmysy (6.3) MoxHO 3andcaTh Kak:
G = W;oz o Wyo, L g T (6.6)
Cyu.co2 ~Cico, Cuano, ~ Coino,
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OTC(-OIla“}glMLlEM dopmyny mns noacura nonycTUMoO Konueu'r@uun CO, B

CMECH!

- Weo, '(C w0, ~ Cano ) o
('yn.cog = l\;"/NCZ - =+ C, cG, - (6.7)

[ocne noncTaHoBKH B3BECTHEIX 3HAYCHHUH GOPMYIIa HEMHOTO YRPOCTHTCH:

60-10°-(C,, o, ~0,05)
~ya NO, —
- 310 +0.1=5-C, o, —015. . (6.8)

BocronssoBasiunck dopmynaMs 6.4 ¢ 6.8, noicunTaeM I0NYCTHMYIO KOHUEH-
Tpauuo NO: B cmecu: B,

HILK CO, =, 1 .(_";s:);
ya.NO,y YIJI]{\JOZ #S'Cyu NO, ‘0’13’. R (69)
20
TV:S-CMND2 -0,15.
Tocie noacuéTa nonyuaem CNO2 =224 M/, Mockonbky Taxkast MaKCUMAbHAast

senunia NO,; MOXeT cofepkaThd B yna/iseMOM BO3LYyXe, TO, HOACTABIAsS B (hOpMYITy
6.3 yrazaHnyio seiyudHy, HAXOMMM KOMMUECTRO CREKETO BO3AYXa, HEOOXOMUMOTO JUId
na3baBJICHUA BPEAHBIX BEINECTB N0 NOMYCTUMOTO YPOBHSL:

12- 10° 3
3 -% 5479 M uac.
2,‘,4 0,05
Caenonarenso, Atd moadepxanud koxuenrpannu CO; u NO, B pabodeii 3oHe
Ha YDOBHE, HE RIMAIOUICM HA 350pOBLE pabouux, HeoOXOAWMO B OOBEM MOMEIEHUS
€XeuacHo oaasaTh He mMenes 5500 m” caewxero sozigyxa. B aToM cilydae KpaTHOCTH
BO3AYXQOOMEHA COCTARUT: S o

C i
S 3500 505 vact,

2

2 -

ya €0, 7

MK ¢, - C

-y
20-C Y NGO,

TO eCTh 3@ 1 4ac BO3AYX 8 NOMELIEHHUU [O/DKEH oﬁmem«aan,cx 2,75 paza.
TToncuwraem Tencps KOHIEHTPALMIO BPEUHLIX BEIIECTR B BO3AyXE paﬁoqeir’r 30HBI
TIPH TAKOM y[ROBHE BewTUnsinuA. s aToro 3auuwem gopmyny 6.5 B Bune:

W N
C=-~+C,. . . o1 (6.10)
Top
{loncTaBAAEM YHCACHHBIS 3HAUCHNS! .
Weo, 60-10°
T T e | 1a1g 0 M,
G . R 3500
ppLU, - Beir
‘ Wy _ i2-10°
CCono, T O, = e 4 0,052 2,23 M/, T )
i . yi NO; 3 Al \)2 5500
5; ap NG;

Ilposcpﬂem YCNOBHE AONYCTUMON KOHUEHTPAHU:
Cy 2
ooy Twoy MO 223 09609,
nm(cez HL{KNO 205




3agava 7. Onpepgenenue KonuyecTsa NPUTOYHOIO BO3AYXa NO
KOMMUECTBY 4enoBek
OHpeHe)‘!VITb KONMMYeCTBO IPUTOYHOTO BO3OYXA4, HeO@XO,IIMMOI‘O ansA

npoBeTPUBAHMA [OMeleHMs ofwémom V = 120 M°, ecsm B HEM paBoraer
n = 5 yYesiOBeK. BO3MOXHOCTL €CTECTBEHHOIO NPOBETPMBAHMA NPHUCYT—
cTBYeT. i

Pewenue. COritacHO NPHAOKEHUIO 5, €CU OOBEM MOMELUCHHUS, HPHXONALIMHACS
12 OJHOrO YeJIOBEKA, MeHbile 20 M’, TO KONWHYECTBO MPUTOYHOTO BO3RYXA, HEOOBXO/ M-
MOTO /I [POBSTPUBAHMS, IOIDKHO BuiTh He Menee Gp = 30 m*/uac Ha xaxgoro pado-
Taomero;, npu ofpéMe momemenus Gonee 20 M° HA 0AHOTO PABOTAIOIIETO KOMHUECTBO
IPHTOYHOrO BO3NYXA [NS NPOBETPUBAHNA JOSDKHO OBITh He MeHee G, = 20 m/dac Ha
Kaxknoro paboratoiero. :
Haxonum 06bEM NOMeEIEHHS, APUXOAAILMACST HA ONHOTO YENOBEKA,

X:}%9:24 M /aen. - (7-1)

| =
n

Hockobky V> 20 M’/4en, To TOrIa HOPMA MOAEYH TIPUTOYHOTO BO3AYXa Ha 1
yenoseka G, = 20 M/uac.
KoauyecTBO NPUTOYHOIO BO3AYXA ¢ YYETOM YHCIEHHOCTH paboTarommnx (M3 /uac)
PACCUHTHIBACTCS {10 opmy.ie:
G=G,-n=20-5=100 m*/uac. (7.2)

3agaua 8. Onpegenenne HeoOxoanmmoro BosgyxoobmeHa
B MOHTaxXHOM LeXe NpUGopoCTPOUTENIbHOTO MNPeNnpUATHUS OGHLEMOoM
V=24000 M® NpDOMBBOMMTCH mNaffka 1 JyXKeHME MATKMM npunoem HOC-40

(B ero cocrae BxomuT t = 40% cBuHUA). Ba 1 uvac paboTe pacxogdy-—
erca m = 0,4 xr npwnos. KonMyecTso MCNapsaoNerocd OPUNod (q =
0,3%. Yucgno patoraommx n = 70 dejosexk. ONpemenuTsh HeOOXOIMMbIN

BO3NYX0OOMEH, eCHIM COOepPXAHMEe [1apOB CBMHUA B HAPYXHOM BO3INyXe
Cupur PEBHO HyJIO.

Pewenue. OnpenenseM 00 Npusiokeduro 11 npenensHo-NONYCTHMYIO KOHUEH-
TPaLMIO CBUALA B BO3ayXe paboueil soub: TLKpy = 0,01 mr/m’.

Onpenensem KOJAHYECTBO CBHHIA, KOTOPOE Hernapures 3a 1 yac paGoTsr:

W=t -m-q-10° mr/uac, (8.1)
rne 10° — xoadpbunusent ans niepeBona 13 Kr/4ac B Mr/4ac:
W=0,4.0,4-0,003-10° = 480 mr/uac.

Onpeaensenr KOMMYECTBO BO3AYXa, KOTOPOE HYIKHO NOAATH B pabo4yIo 30HY /s

TOro, 4ToOBl KOHUEHTPALHUS CBYUHIA B paboyem obseMe He npespiuana snavennit 1IIK:

(8:2)
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OnpenensieM KOMUYECTBO BOZAYXa, KOTOPOE HYKHO NONATh B pabouylo 30HY 1UIA

TOFO, YTOOKI 06ecneyrTs HeoOX0.AUMOE KOJIMYECTBO BO3AYXA HA paGOTaOILEro;
G =nxGue, (8.3)

rae G.e, — HOpMa NOJAYM OPHTOYHOTO BO3ayXa Ha 1 uenoBeka (110 MPUIIOKe-

uuo 5 G, = 60 M}/qac).
G, =70 x 60 = 4200 M’ /uac.

CpasnuBas Hopmet nogaun G u G, nis ﬂaJTI;I{GHIJJHX pacyeToB MpUHUMaEM GoJlb-
mee 3HayeHue, To ecTh 3naueHne G.

Haxopnum xpaTHOCTE BO3NYX000MEHA:

G

k= (8.4

4
A3 e,
2,4-10°

3apava 9. Pacuért Bo3gyxoobmeHa no u3bLiTkam Tenna

MpomapecTn pacuéT BO3NYXOooOMeHa I10 M3OmTKaM Tenja B Jabo-
paTopul, €csdM M3BECTHO; YTO KOJIMYECTBO padoTamwmmx joigein - 5 ue-
JoBeK (3 MyXYyMHBH W 2 XEeHUMHB), B ofdUce YCTAHOBJIEHO [OBA KOMIBbIO-
Tepa ¢ YycTaHOBJieHHON wsomHocTel 0,3 kBr. Temneparypa Bo3Oyxa B
momemeHu 20 °C. MowHOCTH OCBeTHTenbHEX npubopoB N = 400 Bwr.
MaxcuMallb HOE KOJIMYECTBO Teljia OT COJNHeYHON pajuauuM, KOTopoe
rocrynaeT uyepes OKHA Qpa, = 150 Br.

Pewenue TipouBeneM pacuéT NOCTYMIEHHUS TEIA B odHc:
Qu36 = QoSop + Qn + ros + me ? BT’ (9])
rae Qqgop — BRLACGTEHUE TEMIA OT 0BOPyNOBARNS;
(J, — BBIJICSIEHHE TEIIA OT JIIOAEH;
Qocs —~ BHIIENEHYE TENIA OT MPUOOPOB OCBEULEHHS;
‘Qpag — MOCTYMACHHE TEIUIA YEPES HAPYKHbBIC OrpaxXAecHHA KOHCTPYKUHH OT
COJIHEUHOH pallualinu;
Haxonum Beigenenne tema npu paborte oﬁopyuosauym
Qo&,p =n-P-k, -k, 9.2)

rge n= 2 KOJIMYECTBO KOMIIbIOTEPOB (o6opyuoaa}msx)
P = 0,3 kBt — ycraHoBsieHHas MOMHOCTH KOMALIOTEPA;
k; = 0,8 — ko3 ¢riMeHT HCNOML30BAHUS YCTAHOBIEHHON MOLUHOCTH;
k; = 0,5 — xoadduunent onHOBpEMEHROCTH paboTel 0GopyIOBAHNS;
Noncrasnsem uncnennele 3nadenus 8 GopMysy:
Qopop =2-300-0,8-0,5=240Br.
HaxonuM BeliesieHue Tenna ot mojaeil:
Qu =0, g, +0, 4, 9:3)
rae n, =3 — KOIHuecTBO PaboTalOUIMX MYKUWH B [TOMEL(EHHH; Cest
y — KOJINYECTBO TENNa, BHALIIEMOrO OHHM MYXYHHOW;
I, = 2 - KOJIMHECTBO paboTalolMX XKEHUUH B IIOMEICHHHN;
8§5% -y — KOJIMUECTBO Teluia, BRIAEISEMOro OHOH eHITMHOH.

BJBMIOTEKA
XHYPE




-To npunoxennio 10 naxonuM. KQIHYECTBO: ABHOFO TOIJIA; BHASHASEMOBO ONHUM
Mqunuon npy 20 °C nipk BbIIONHEHUH NETKOH dusrueckol; paboTnis
Q=99 BT.
Honcraensem uncneHHbie 3HaUeHns B Gopmyny 9.3: ..
' Q,=3-99+2-0,85-99=46S5 BT......
Haxonum BpLieleHne Teria oT MPUOopoB OCBEIEHHS:
: : Q.. = N=400.Br. Cot 4
MoacraBnsiemM COOTBETCTRYIOUIHE 3HAYEHUS B HOpMyTy 9 1: oo
Q. =240+ 465 + 400 + 150 =1255 BT.
o ITpouaBeaem pacuéT Bo3ayxooOMena Mo H3GbITKAM Tenia B NOMELEeHHH ofuca
dmpr( no gopmyne:

600
L:— 3600- Qusg , M/uac,

Pty
rae 3600 -- koaddunueHT g nepeso;(a M /c B M'/uac; _
. ¢, = 1000 [hx/xr-°C -~ ynenbHas TemnoeMKOCTh BO3AYXa;
. p = 1,2 xr/m> — IAOTHOCTH BO3AYXA,;
ty, — TEMIHEpaTypa yAalseMoro Bo3ayXa;
thp — TEMIIEPATYpPA MPUTOYHOTO BO3AYXA. : £
Pasnuna remaepatyp ApHTOYHOIO U yJaJIEMOTO BO3LyXa Haxom»rrcx B rlpe;xeﬂax
5-8°C.
_ 3600-1255
71000126 1,2-6

Jas nonnepkaHus YCTAHOBOUHBIX NM2paMETPOB MUKPOKIWMATa B oduce Gupmet
3
[OCTaTOYHO nopasats 628 mM™/uac Bo3oyxa.

=627,5 M /yac.

3apnayva 10. Pacuét BpeMmeHu paboTtht B Konoaue

B IuyBCoKOM KoJonle  Mnouansk oCHosawua S = 0,8 M’ B KAPKYIO
BesperpeHHyi0 norony padoraer paboumit, cro#-kwa wopessix. llpu pa-
6oTe CH BLIENAET YIVIEKUCIHBN ras3 B KoJudecTBe ch;~3‘=‘40 n/dac.

OnpenenuTs MAaKCUMAlIbHO HOONYCTUMOE BPEMA HEIpepHBHON PadoTH .

Pewenue. Tlpn paboTe B rny6okyx KONOJLAX H TPAHIIESX B XKAPKYIO Ge3BeTPEH-
HYF0 HIOrOfy HeNOBEK MOTIOMAET KUCTOPON U BLILAENAET GONBIIOE KONHUECTBO YITIeKHC-
Noro rasa. ITO NMPUBOAMT K TOMY, YTO Ha paboyeM MECTe CO3AaeTcs 3acTOHHast 30Ha,
rae KORUEHTpaLus KHCopoaa Moxer ObiTh meHee 17 % no 06bémy, a conepixaHue yr-
nekuchoro raza 10 % u Gonee.

ConepxaHue yrieKucioro raza B arMocepHOM BO3AYXe COCTaBiseT OOBIYHO
0,03 ~ 0,04 % no o6wvemy. Ilpu conepxainu CO, 6 % y pabouero moABAAOTCS OTABI-
Ka, cabocThb, Bbi3piBas yromieHue. [1pu conepxanum ero B Bozayxe 14 — 15 % moxer
HACTYNWTL CMEPTh OT NMapainda AeXaTesnbHoOro uentpa. [Mostomy npuunmaeM npe-
naenbHoE cogepxanue CO;, B BO3ayxe Cco = 6%.

[Ipunumaem BolcoTy OT AHA KONOALR KO rodoBH pabogero H=1 m.

HaxonnM npeaensnoe conepxanune CO, B BO3Ryxe paﬁoqeu 30HBI

SERAE T C=Ceo, H-5=0,06-1-08= 0,048 M>=48 n.
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HaxoanMm MakCHMaIbHO BO3MOXHOE BpEMS paboThI:
C 48
T = =-—=1,2yaca.
Weo, T 40
C yuéTOM MaKCUMaJIbHOIO BpeMeHH paboThl HEOOXOAMMO IIAHHPOBATE (IEPUO-
[MYHOCTH KOHTPOJIA COCTaBa BO3/lyXa, NMPOBETPUBAHMA KOJNOALA, A TAKXKE BpeMsa Ha pa-

60Ty ¥ OTABIX.

3apaqa 11. OnpepeneHune MHTEHCUBHOCTY TENNOBOro obGry4eHnn
paboTaoulero

Patouuldi B TeueHue CMeHs paboTaeT BO3Jle €Uy, BHYTpM KOTO-
poil cpepHeCMeHHast ‘reMmieparypa cocrasnasieT t; = 740°C. Kjaanka ne-
yy BEIIOJIHEHA M3 KPACHOTO ¥ OTHeYNOPHONO KUpnMyYa. ToJmMHa KJIanky
neun h; = 0,36 M, 3acyoHka mMeeT pasMepsl N0 Beprukaiau d; = 0,8 M
n rno ropusoHramm d, = 1,2 M. [leus MMeeT pasMeps B BEepPTUKaILHOM
ceuenym A x B = 4,2 x 2 m. TeMmrnepaTypa Ha paboueM Mecre 28 °C,
PaccroaHue 0o padodero MecTa OT MCTOYHMKA OOJNydeHusa — X (M).

OrpenefiMTe MHTEHCUBHOCTL OOJydYeHUHd PaboTawnmero BO3JE Nedn
APy SaKPHETOM ¥ OTKPHTOW ZaClioHKe M JaTh BakJodenne O Pexume pa-—
BoTE M O HEOOXONMMBIX M ILNOCTATOYHHX CpelcTBax 3amuThl OT TEIIOBO-
TO MBIYYEHU: .

Pewenue. Jlns ynpolenus pacy€ToB NPHHAMAEM TORUIMHY CTEHKH B MECTE 3a-
rpy3ouHoro oTeepcThs h = h,.

Haliném cootHowenue r = h / d, (unu h/D ang kpyrioro 3arpyzodHoro oteep-
CTUS) U (TAaPAMETD «U»:

h, 0 :
p= P 036 4 4s, (1L1)

d, d, 08
u=x-F =15-(0,8-1,2)"° =1,47, (11.2)

.THE X -~ paccTosiHHe paGoyero MecTa OT WITYYAomEN MOBEPXHOCTH, M;
F - nnomans u3nyyaiouiei noBepxHocTH, M.

Onpenensem @, — ko3dhHUMEHT, YUHTBIBAIOMME pacctosnue or paboyero
MECTa [0 HCTOYHMKA M3TYUEeHUA. JIns OLEHKU @, MOXKHO BOCHONB30BATLCH COOTHO-
WEHUSAMU

-0,56-
@5 =015-¢ '5“(m22<u<4,8_); (11.3)
@y =1,65-¢7"7™ (ana 0,1 <u < 1,6). (11.4)

Mockoneky napameTp «u» snexuT B npegenax 0,1 — 1,6 Bocnonezyemcs dopmy-

noi 11.4: '
@5 =1,65-e7 =012,
[o npunoxkennto 14 HaxomuM koddduimeHT mMapparmupoBannus U3nyYeHHs U3

OTBEPCTHA Porg
Gore = 0,91€ "7 =0 9]¢ 01 *0%5 _ g g

SN Ial



UnTeHcnBHOCTL 00nydeHus paboMerd MecTa OT OTKPBITOrO 3arpy304HOro OTBEp-
CTHs OTIPEfEsoT no Gopmyne:
4
273+¢,)

qp_\,Q,:5,76-(ppM-(pm-[ 100 J (1L.5)

21,4
; tae 5,76 - kosbduunent uanyuerus abcomoTHo yepHoro tena, BT/(M xK');
t; — TeMIepaTypa ucrounuka obnyuenus, °C.
MMocre NOACTAHOBKM NAHHBIX NOJYYAEM:

el

4
:5,76-0,12-0,8-(21%%67i9) ~5820 Br/m®.

qu_or R

o npunoxennio 18 suibupaem THM 3acnoHkH (3KpaHa) W olpelesiieM WHTEH-
CUBHOCTH 00JIydeHus paGoTaIoUEero Npy 3akpbiToi 3acionke. B nansom ciyuae BpIOH-
paercd 3aCNOHKA HTAs, QyTepoBaHHAR KUPIUYOM MM TCIVIOM3ONALHOHHEIM MaTepya-
nom ¢ addextuBrocThio 30%. Ilpy 32KkpbiToM 3arpy304HOM OTBEPCTHH TEYH 3ACIOHKA
sagepauT 30% TCrIOBOro Wany4cHHs B Ha paboyeM MECTC MHTCHCHBHOCTD H3JyYCHHA
COCTABHT G, = 70% x 5820 Br/m’ = 4074 B1/M°,

Tlo npunoxennio 17 onpenenvm BbICIIEHHE TENJa B NOMEMIEHHE OT HArpeThIX
nosepxHocTedt 11edd. Temosoi ROTOK ¢ | M® TOBEPXHOCTH N€4H, BEITIOAHEHHON H3 Or-
HEYNOPHOTO Kupnuya Tonmvuol 0,36 M, B FOPH30OHTANIBHOM HAIPABNEHHH IIPH YCJIO-
BUH, €CJIH OTCYTCTBYIOT (IPUHYUTENLHOE OXAAKAEHUE, COrNAacHo npuioxeruio 17 co-
CTaBHT:

4

q,=79-Z* +1688-Z— 73,3 Briv’, i (11.6)
t B
rae Z — BHYTPEHHss Temreparypa ne4dd, nenéunas va 100: Z= TSHB

Haxonnwm Z: -
_ ey 740

B

100 100
Moncraznsiem sHadenus B popmyay 11.6:
q,=79 74 +1688-7,4—733~1608 Br/m’.
Onpepensem o611y HHTEHCUBHOCTH 0bnydenns paboTaloUIero:
NPy OTKPLITOH 32CNOHKE:

2

Quswor = Qpuor + 0, = 3820+ 1608=7428Brm”. = (11.7)
MPU 3aKPLITON 3ACII0HKE:
Tosues =Apua + 4, = 407441608 =5682B1/m”". (11.8)

Jaxe npy 3aKpLITOM 3arpy304HOM OTBEPCTHH MHTEHCHBHOCTH OOCJIyYeHUA HA pa-
Gouem mecte cocrasuT Gosee 4000 Br/m®. TloaTomy Ha nannom pabotiem MecTe Heob-
XOQMMO YCTaHOBHTH BOJNHYIO 3aBeCy JUISl 3aLUThI PabOTAIOIMX OT W3OBITOYHOIO Ten-
na (cM. npunoxenue 18) ¢ addexrnBrocThIO NOrnoweHus 90%.

TIpu TOM MHTEHCHBHOCTH TEIIOBOTO OGiyueHus ciuutcs o 550 Br/m®. Jlo-
NOIHUTENLHO BO3MOKHO HCIIONB3OBAHUE Iy IHpYIowei cTpyH (mpunoxenue 13).

TemnepaTypy HapyXHOH [IOBEPXHOCTY MEMH MOKHO U3MEPHTEL HEITOCPEHCTBEHHO
H& NOBEPXHOCTH Medy ¢ NOMOUIBIO TepMONapsl. 3Ta BenuduHa HeoOXo(HMA AN aHaNH-

‘ 3
20



33 . MOXKApOONacHOCTH o0bexTa. OpHEHTHPOBOYHYIO TEMUEPSTYPY HApYXHON HOBEpX-
HOCTH MEYH MOMCHO ONPEeNnTh U3 COOTHOILICH I

t,=-03-2*+21,56-Z2~11,2. (11.9)
3apava 12. Pacuér pakTnveckon oCBEWEHHOCTH NOMEUIeHUA
I oCBelleHMsA KOMILIOTEPHOI'O 3aja ¢ pasMepamm A = 20 M, B =
12 M ¥ BRICOTOM H = 3 M mcnoaesyworcg 20 cBermibHMkOB OIP ¢ aBYMS

MOMMHECLUEHTHBIMM JlaMIlaMy  Tula JlB*QO‘; KoadduumneHTH OTpaxeHus cBe-
TOBOTO IMOTOKA OT INOTOJNKA, CTeH ¥ I[10fla COOTBEeTCTBEHHO paBHs

DPoor =10 %, DPex = 50 %, Puona = 10 %. 3areHeHue paboumMx MeCT HeT.
BuicoTa CBeca CBeTMibHMKA h. = 0, BHCOTa pafoueil NOBEpPXHOCTM Haxn
ypoBHeM Tnoja h, = 0,8 M. QnpefenurTs QaKTUYECKYK OCBEWEHHOCTH

rnoMemeHna Ipu obweM PaBHOMEPHOM OCBEUEHUM W CpPAaBHUTL C HOpMa-—
TUBHOW BEeIMUMHOM.

Pewenue. 110 npunoxenmo 43 Haliem HOPMATUBHYIO BEJIMYNHY OCBELICHHOCTH
U1 BuAeoaucTuIeHHbIX TepMuHanos E, = 400 nx (momeiedus s paborsl ¢ OUCHes-
MH, BUAEOTEPMUHATIAMHU ). :

[Tpn npoBepke COOTBETCTBMA OCBELICHHOCTM B [OMELIEHMA HOPMATHBHOMY
YPOBHIO, KOT[(@ H3BECTHO KOJIMYECTBO CBETHUIHHUKOB, JIAMI, X THH M MOLHOCTB, ak-
THHECKYIO OCBCIEHHOCTD B MOMEIMEHHH ONpeieaseM no GopmyJe:

N-F-n-
T (12.1)

rae N = 30 — qucno CBEeTUNBHUKOR, 1UT;

F = 3120 M — ceeToBo# MOTOK JIaMIIbl (npHiIOKeHue 45);
n = 2 — YKUCNO JIaMII B CBETWILHUKE;

S — oAb OCBELAEMOTO IOMELIEHNS;

z = 1,1 - ko3hduureHT HEPaBHOMEPHOCTH OCBEIEHNA JUIA JIFOMUHECLIEHT -
Hpix ami (otHouieHne Eop/ Bl

k, — koodmumenT 3anaca, yuNThIBAIOWIMIA CHUKEHNE OCBEIIEHHOCTH H3-3a
3arpsi3HEHUS ¥ CTapenns Jamibl, 3Havedne k, = 1,5 no npunoxenuro 49;

1} — KOOPPULMEHT UCMONBb3OBAHNS OCBETUTENILHOW YCTaHOBKH.

Jlnst onpenesienns 1 HeOGXOAMMO 3HATL THI CBETHIIRHMKA, MHICKC OMELICHHS A
ko3 PrLMEHTa OTPAKEHUs CBETOBOIO MOTOKA OT MOTONKA CTeH M mojta. Tak kak THI
CBETUILHMKA 1 KO3PUUMEHTH OTPAKEHNA CBETOBOrO MOTOKA U3BECTHRI, TO IS HAXO-
HACHHR 1} HEOOXOAMMO OUPEACIUTL 3HAUCHHE HHACKCA NOMEIeH A i,

Hnpekc nomelenys i onpeaensieTcs ypaBHEHHEM:

- A-B
h, (A+B)’

e A M B — COOTBETCTBEHHO [UTMHA H LIIHPUHA TIOMELIEHHS B M,
h, — BbicOTa OT paboyefi  ROBEPXHOCTM A0 CBETWIBHMKE, ONpEeAeHseTcs
BeIcoTOl noMemenns (H, M) 1 BeicoTON ycnoBHO# pabouyeil MOBEPXHOCTH
(h, = 0,8 M) no dhopmye:

h,=H-h,~-h, =3-0-08=22m. (12.3)

(12.2)
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- [loacrasnsem ronyyewsee 3Hadenue h, B cbopmyny (12 2) ‘M HaxONHM HHNEKE
NOMEmEHN;
12-18

T22-(12+18)
Mo npunoxennto 56 onpenensem, 410 CBETUIEHIK UMEET xpmsylo cunbl ceeta -
1. [lo npunoxenuio 51 onpenenseM ko3QPULMEHT MCONB3OBAHNS OCBETHTENBHON yC-
TAHOBKH, KOTOpHHA OKkassiBaeTcsi paBusiM 89%. ITofcrasnsiem Bce HaMeHHbBIE BenudH-
Hel B popmyny 12.1 ana Eg:

E®~20 3120-2-0.,89 ~311,6 ax.
18-12-1,1-1,5

. Tax rax nonyuyennas senuuuna Ey < E, , nng noctikenus Hopmamnnoifl ogae
WieHHOCTH HEOBXOAUMO TMBO YBENMIMThL KONMYECTBO CBETUNBLHUKOB, NGO YBETHYMTE
MOLWHOCTL Jamni. [TocuntaeM crenedb yBesngenns W:

= % = %9116 =128 pa3a.
[} >
Tenepb MOKHO BLIYUCINTE HEOOXORNMOE KOIMYECTBO CBETUAIBHIKOB:
’ N,=N-W=20-1,28=25,6 mr.
<Y BEMYHM KOAMUECTBO CHETHIBLHMKOB 00 26 mit. Torga
E,= L"WNEO 2-089 = 4051 nk.
18-12.11-15 .

Taxum 06pazom, NpH YBEJNIHUEHUH KOJIMYECTBA CBETUILHUKOB Ha 6 WITYK dakTu-
ueckas OCBCWEHHOCTL By NPAKTHUECKH COOTBETCTBYET HOPMATHBHOMY 3HAUEHHIO OC-
sewénnoctu E, = 400 ax. Tako# xe sddext Moxer ObITh NONYIEH NPH 3aMEHE JAMTIbI
¢ BonbnM cBeToBLIM NoTokoM. Tlocurraem TpeGyempiil CBETOBON NOTOK TAMIILI:

F =F-W=3120-1,28=3993,6 nm.

Tak, ecnu Bce namnnl Tuna JIb-40 B KOMILIOTEPHOM 3a51€ 3aMEHHTE Ha NaMmbl
tuna JIT-65 ¢ F = 3980 nm Ey 6yzer pasHo:

E, = 20-3980-2-0,89 23976 nx.
18-12-1,1-1,5

Taxum o6pa3om, B 3TOM cliydae pakTvveckas OCBEIeHHOCTE TaKkke Oyler npak-
THYECKH COOTBETCTBOBATE HOPMATUBHOMY 3HAUEHUIO.

3apnaya 13. Pacuér cBeToBoro notoka namn

B nowemesdmyr C pas3MmepaMut A = 48 M, B = 24 M w BEHCOTOM H ="6 M
YCTAHOBJIEHRK CBEeTWbHMNKM Tuna I[IBIM ¢ noMMHEeCUEHTHBEMUM JlaMIlaMin.
Konmuecrso JamMn B cBeTuNbHMke n = 2. KosdduuneATH OTpaxeHus
CBETOBOI'0 IIOTOKA OT [I0TOJKA, CTEH M IIojla COOTBeTCTBEeHHO pPAaBHB
Pror = 10% , Pex = 50%, Dpona = 10%. 3BareneHus paboymx MecT HeT.
OnpenesyinTh HEOSXOOMMbIA CBETOBONM [IOTOK JIAMI .

Pewenue. TIo npunoxeHmo 56 BrlGHpaeM cBernnbuukn thna IIBJIM ¢ kpuson
cunbt ceera I'-1, ang KOTopo# OTHOUIEHWE ONTUMANLHOIC PACCTOSHUS MEXKAY CBETHIIb-
HUKaMU K pacu&rHolt BelcoTe coctapnaeT A =L/ h=0,91.
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Haxoaum pacu&THyIo BeICOTY nio dopmysne:
h=H-h,
rae H — seicoTa iomeuienus, H = 6 M.
h, — BbICOTA PacUETHOM NOBEPXHOCTH HAR IOJIOM, hy = 0,8 m.
h=6-08=52wm.
HaxoanM OnTHMAanbHOE PacCTOsSHME MEXIY cBeTunpH IKAMH:
L=Axh=091x52=4,7M
PucyeM nnaH pacnonoXeHWs CBETUIILHIROB

3013147 13 =+

0,4

1.6 EHEC R A

04 | ] 1

24

I L

h.

+

48 R

" >
M3 nnana HaXOANM KOTHYECTBO cBeTvnbHUKoB N = 6 8§=48.
[IpuHMMacM cTeneHs OTpaXeHMs MOTONKa, cren m fona (IO npuioxeHuo 41)
COOTBETCTBEHHO Poor = 70 %0 5 Poyen= 50 %0 5 Prona = 10 Y.
OnpesienseM MHAECKC MOMELSHUS:
__AB 4824 3g
h-(A+B) 52-(48+24)
rae A — anvxa noMemenus, A = 48 m;
B — miupuna noMewenns, B =24 m.
Haxonum koahduunent 3anaca 0o npunoxenuo 49:
K,=1,5.
OnpeenseM ko3MUUMEHT NCIONB30BaHMs cBeTopo O MOTOKA. s KpUBOH CH-.
N6l cBeTa cBeTWabHMKA [ -1, nHOekca noMewenns | = 3 , cfCHCHN OTPAXKEHUA noToNKa’
Pror = 70 %, CTEH Perey, = 50 % 1 1OJAE Prons = 10 % 10 npmw)f‘e“mo 51 naxomum: «

’

n=0.9.
PaccunThiBaem HEOOXOAMMBIN CBETOBOH NOTOK:
E -Ky ~A -B-z
N n
rae E — HeoOxoauman MUHUMANTEHAA OCBEIEHHOCTD, E= 200 .mc i

z — xOOPPUUMEHT MUHMMATHHOM ocBemeHHoc ! (ans “*OM“HeCHe““I“x
namr z = 1,1).
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po200-15-48-24 11 000 o
2-48-09 -
Buoibupaem namny tuna JITB-80, numeromyo ceetoBod norox 4440 aM, g1o Ha
0,9% Gosnbine HEOOXOANMOTO M HAXORMTCS B nipefenax ponycka —10%+20%. -

3anaua 14. PacuéTr TOYEYHBIM METOAOM OCBEUIEHURA MOMEUWEHNUR

PaccuyTaTbh TOUYEUHBM CrIocofoM o@mee UCKYCCTBEHHOE oCBeHmeHne
B NPOMBBONCTBEHHOM [OMEmeHuM C maroM depm €6 M. HeoBxommmo obec—
rneuyuTs HA YypoOBHE NoJja ocsemedHocTs 50 sk npu kozgpduimedTe sana-—
ca 1,5. Ceerunshuxu vuna PCH05 ycranwossiensl Ha BhHcoTe 12 M,
{puc 14.1}).

Pewerue. BribHpaem KOHTPOIBHYIO TOUKY A, KaKk Haxo[slllylocs B Hanbonee ue-
61aroNpUATHRIX YCAOBMAX C TOUKH 3peHus €€ OCBEIEHHOCTH M ONPEJeNsieM pacCTos-
HUS OT NPOEKUUH CBETU/IBHUKOB HA IJIOCKOCTL 10 3TOH TOYKH (OHM yKa3aHkl Ha puc.
14.1)

et e -—-h—»ij:m ~—t
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Pucydok 14.1 — Ocsemenne ropuaoHtanbHON MI0CKOCTH

B Touke A OCHOBHAZ OCBEINEHHOCTh CO3[AETCS CBETHILHMKAMM ABYX Fpynn —
nepsas rpynn — 4 CBETULHUKA, HAXOMUIMMUEC Ha paccTOsHUK 9 M 1 BrOpas — 19 M (B
npoekuuu). PacctonHus GbUIM BBIUMCIIEHB! U3 FeOMETPUUECKUX Pa3MepoB, HaHHBIX B
YCIOBHHU (BHICOTA NOIBECA CRETMNLHUKOB d = 12 M M paccTosHue Mexiay depMamy —
6 (m).

Jlanee HaxonuM yCROBHYHO OCBEILEHHOCTh, CO3HABAEMYIO CBETU/IBHHKAMHU Kak-
HOW U3 FPYNIN, UCIONL3YA MaHHble npunoxkenus 52. JLis sbicotsl 12 M 1 pacctosHng 9 m
YC/IOBHAA OCBEWEHHOCTL €90 = 0,37, yron a = 37°, cusia cBeTa IS CBCTWIBHHMKOB C
KpHROM cunbt ceeTa [-1 nogx yrnom 37° cocraBur (43 npunoxenus 55) 1, = 284.

Jns npyro¥ rpynnbl CBETHALHMKOB (Ha pacctosHur 19 M) 2TR Ke mapamMeTpsl
GyRyT paBbl €9 = 0,105, I, = 160. '

3aHOCHM 3T nanubie B Tabn. 14.1,

Wi
o
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Tabnuua 14.1 — Pacu&r cymmapHOii yCIiOBHOH OCBEINEHHOCTH

Yucno cre- Vcnosnas oc- J
Paccrosnue, Vron, |CunacBe-|
TUNbHHAKOB BEIIEHHOCTD, o e = e001,/100 Ne
d.m o Ta, I,
N, wrt €100 1K SR S—
4 9 0,37 37° L 284 1,02 4,1
2 19 0,105 58° | 1606 0,17 0,34
o =444

Teneps 9TH AaHHble NOACTaBIAeM B Gopmyny misi pacdéTa CBETOBOIC IIOTOKa
AAMIBE

e - 1000-E K,
' n,-u-Ze
rae Mo — KIJ] ceermwibiunka B HKHIOW nionycdepy (1Mo npUIoKeHNIO 56 paBex
70%)
B — KO3(PUIMEHT HEPaBHOMEPHOCTH pacmpeledcHHUs CBETOBOIMO NOTOKA
(n=115). :
.50-1.5
= 10005015 = 21000 nm.
0,7-1,15-4,44

Takum norokom obnagaror namnsl JIPJI mommoctsto 400 Bt (19000 nm), koro-
pble HeoOxoaArMO OyneT NCHOoNIb3OBaThL B AAHHOM CBETUIBHUKE.

3anava 15. PacueTr 0CBeW{EHHOCTN OT CBETRWMNX NOBEPXHOCTEN
PaBHOMEPHON APKOCTH ’
HpaMoyronbHOE noMelenue Iyomanbo 20x40 M® u BHCOTON 4 M OC-
BepaeTcs CEeTHmeﬂ IaHeJNb, paCHO.TIO)KeHHOIX B TIJIOCKOCTHM ITOTAOQJKA

nomemenns (puc. 15.1). PasmMepn naHenm 8x16 M. CBeTHUMOCTb NAHeAM
M = 500 sm/nM°. OnpelenurTbh OCBEMEeHHOCTb B lLeHTPe l[IoMEemeHus Ha
ypOBHE noja, OpuHMMas kozbduumeHT zanaca K, = 1,5.

[y

7¢

Pucynok 15.1 — Pacnonosxenue cBeTdmei naHeu B NOMENICHHUH

Pewenue. OcBemieHHOCTs E B Touke A pacuerHoil MNockocTH, co3naBacMas Cae-
TALEH TOBEPXHOCTHIO pasMepoM a x b (puc. 15.2) onpenendercsa n3 ypaBHEHHA:
g ko fla/h,.b/h )
e,
K

3y

(15.1)
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rie Lo — ApKOCTb 110 HOPMATH K CBETALUEH NIOBEPXHOSHH ¢ -

b

_ Pucynok 15.2 — Pacnonoxenune pacu&raoii cBeTsLUEl TOBEPXHOCTH

Ipn pasHOMEPHOH M OAMHAKOBOM BO BCEX HANpaBaeHusiX L, W TenecHOM yrie B
CTepafiManax 3HaucHVe CBETUMocTH M ompenensiercs no popMyse:

M=mx-L,. (15.2)

Cneaosarenbno ecanm f{a’hy, b/h,) oBosnaunTs uepes q, To Gopmyna (15.1) npn-

E=-— 1 (15.3)

B npunoxenuax 53 ¥ 54 npuseneHsl HOMOrpaMMel AJis ONpPedeNeHns OCBEIEH-
HOCTH Ha MAOCKOCTH, HapalenbHOM ¥ NeplenanKyIsipHoi ceetslleit nosepxnocTu. [lo
ocAM adCUMCC M OPAMHAT HOMOFPaMMbl OTJIOXKEHb! OTHOCUTENIBHEIE PA3MEpPhl CBETsAHIE-
ro npsMoyroastnka (a=a‘h, u b'=b/h;) 1t nocTpoeHsl KpHBBIE PABHBIX 3HAYCHMH Q.

Homorpamma nipunoxenus 53 nossonser onpenenyts kO3P@PHUUMEHT OCBEIIEH-
HOCTH OT CBETALUErO MpPAMOYrONbHKKA, Napa/UIelbHOro pacyerHoll mockocti. Homo-
rpamMma NpUNOXenHs 54 npeaHasHadeHa nis onpeaenenns kodddunuenra ocBeineH-
HOCTH OT CBETALUMX MPAMOYTONbHUKOB, NIEPIHEHANKYIIAPHBEX pAaCueTHON FIIOCKOCTH.

Pacder OCcBELICHHOCTH ¢ TOMOIUBIO [PHUBEACHHBIX HOMOTPAMM JONYCTUM JINWE B
4ACTHOM cilydae, KOTAa NPOCKUMs BEPUIMHBL CBETANEr0 NPAMOYTONBHNKA COBNANAET C
pacyeTHou ToukoH. OAHAKO K 3TOMY 4aCTHOMY c/Iyuar0 MOXKHO CBECTH io00i cyual,
BCTPEYAOWNiiCsa Ha npakTuke. CBETALIMA NpsIMOYroAbHUK MOXET ObIThL Pa3ObuT Ha oT-
DE/TbHBIE NPAMOYFOILHUKH, BEPINMHA KOTOPHIX COBNajgaeT ¢ Todkol pacuera A (puc.
15.3). B aToM ciyuae g npu ceTAILEM NPAMOYFOAIbHIKE, PACTIONOKEHHOM, Kak noka-
3aHo Ha puc. 15.3(a) Gynet UMeTh 3nayeHne:

Q1236 = Q2579 — Qus7s — Que7s + G3678;

A7 CUTYyaluy, nokasaHHoi Ha puc. 15.3(6):

Q1234 = Qis7e + Qsaes + Q936 T (ossa-

@ »
F 1 4 [

[z
oy ° 7

_ 78 $ 5% ¥
“Pucynok 15.3 - BapHauTh pasMetueH s CBETALUMX IPAMOYTONBHAKOB |
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