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METO/IMKA UCCJEJOBAHUN TEPMOJUHAMMNYECKOM
HANIPSI)KEHHOCTHU HA PABOUYHUX MECTAX C BBICOKUM
TEILUIOBBIJIEJIEHUEM

METHOD OF RESEARCHES OF THERMODYNAMICS
TENSION ON WORKPLACES WITH HIGH THERMAL SELECTION

B cratbe mnpuBeAeHa YCTAaHOBKA JUIsi CBETOBOTO MOJCIUPOBAHUS,
COCTOSIIIIasl M3 CBETOBOM KaMepbl; IMOJYyIPO3pAavyHOro HSKpPaHa; MaTPHUIIbI
yIBTPAsPKUX CBETOAMOAOB. B pe3ynbTrare TEOPEeTUYECKUX HCCIEIOBAHUM
pa3paboTaHa SKCIIEpUMEHTAJIbHAS yCTaHOBKA IS (PU3UYECKOTO MOJICTMPOBAHMUS
TEPMUUYECKON HAMpsSHKEHHOCTH Ha pabounx MecTaX C HHTCHCUBHBIM
TerIoBbIeIcHueM. Ha ocHOBaHMM (DU3MYECKOT0 MOJCTUPOBAHUS YCTAHOBJICHBI
3aKOHOMEPHOCTH  HW3MEHEHHUA  TEPMOPAIUAIMOHHOW  HANpsHKEHHOCTH B
3aBUCUMOCTH OT MPOCTPAHCTBEHHOTO PACMOJIOKEHUS MCTOYHUKOB TEIJIOBOTO
W3JTYyUYCHMUS.

Knrwouesvle  cnosa: TEIJIOBOM  IIOTOK,  JAaTYUK,  H30BITOYHOE

TEIJIOU3TyYeHUE, TEMIepaTypa HarpeBa, IMarna3oH U3MEpeHHil.

A fluidizer light design, consisting of light chamber, is resulted in the

article; semilucent screen; matrices of ultra of bright light-emitting diodes. As a



result of theoretical researches an experimental fluidizer is developed physical
design of thermal tension on workplaces with intensive teplovydeleniem. On the
basis of physical design conformities to law of change thermo of radiation
tension are set depending on the spatial location of sources of caloradiance.
Keywords: heat flow, sensor, excessive heat radiation, heating

temperature, measurement range.

JIns OIIEHKH CaHUTapHO-TUTMEHUYECKHUX YCJIOBHUH Ha pabouyux MecTax
ropsYuX MPOHU3BOJCTB HEOOXOJMMO TMPOU3BOJIUTHL 3aMEpPbl  TEIJIOBOTO
M3JIy4eHUsT OT HWCTOYHMKOB M3JIYYEHHS] W HAa HX OCHOBE ONPEACIATH
00JIy4eHHOCTH B 3aJJaHHBIX TOYKAX C YYETOM peKuMa pabOThI.

Martepuasibl HW  MeTOABI HccJeaoBaHMsi. lIpoBenenue  Takux
WCCIICNOBAHUM B YCIOBHAX JEHUCTBYIOUIMX MNPEINPUATHN TPYAOEMKHU H
HeOe3omacHbI Tporiecc. [lpu 3HAYUTENBHOM WHTEHCHUBHOCTH H3JIYyUYCHHUS H
MPOBEJCHUU 3aMEpPOB Ha OJIM3KOM PACCTOSTHUM MCCIENOBaTeNlb U MPUOOPHI
MOJIBEPrarOTCsl 3HAYUTEIbHBIM TEIUIOBBIM HArpy3kKaM, CHUKAETCS TOYHOCTH
W3MEPEHHUS, A, CJIEI0BATEIbHO, U JOCTOBEPHOCTH JaHHBIX. [lo3TOMY OYEHB
4acTO BMECTO 3KCIEPUMEHTAIbHBIX METOAOB NPUMEHSIOT pacueTHbie. [Ipu
MIPUMEHEHUH PAaCUCTHBIX METOJIOB, BO3PACTACT BEIIMUMHA ONTHOKH U CHUYKACTCS
JIOCTOBEPHOCTh JaHHBIX, T.K. 3HAYEHUS 4YacTU IMapaMeTpoB (TemMreparypa
BHYTPEHHETO IIPOCTPAHCTBA II€UM, CTEIEeHb YEPHOTHI HCTOYHHKA U T.1.)
MPUXOJUTCS TOJydaTh W3 TaOium. OTH  CpPeAHUE BEIWYUHBI SBIISIOTCS
OPUEHTUPOBOUHBIMU U HE MOTYT YUUTHIBATh BCeX (PAKTOPOB JIFOOOTO mpoliecca.
KpomMe TOro, mpuxoauTcs WCIOIB30BaTh Ipa)MKH - BCE ATO JEIACT PaCUEThI
TPYAOEMKUMH U HEIPDEKTUBHBIMU I TpakTUKU. [loaTomy, st pa3paboTku
MacrnopTa UCTOUHUKA U3TyYeHUsI HE0OXO0IUMO OBLIIO MPEJIOKUTh HOBYIO OoJiee
MPUEMIIEMYIO METOJIMKY MCCIEAOBAHUS TETUIOBOM HAMPSHKEHHOCTH Ha paboymx
Mectax. HoBbIll MeTO1 JOJKEH 00bEAMHUTD DKCIIEPUMEHTAIBHBIN U pacyeTHBIC

METOJbI, ClIeJlaB ero Oe30macHBIM HE CHIDKAas TOYHOCTH H3MepeHui. Wmes



METO/Ia 3aKJII0YaeTcs B TOM, YTO HEOOXOAMMO CO3/aTh MPUOOP KOTOPHIM C
0a30BOM TOUYKM, PACHOJOKEHHOM Ha JOOOM O€30MacHOM pAacCTOSHUU OT
HMCTOYHUKA, TIO3BOJISIET MPOBECTU C JOCTATOYHOM TOYHOCTBIO H3MEPEHHE
WHTEHCUBHOCTU TEIJIOBOTO OOJydeHUs] M yria, MOJ KOTOPhIM OYIeT BHJICH
UCTOYHUK wu3nydeHus. [lo MOmydYyeHHBIM OHKCIEPUMEHTAIbHBIM JaHHBIM C
MOMOIIbI0 HOMOTpaMMBbI  CTPOUTCA C HUcHodb3oBaHueM OBM macnopr
UCTOYHHUKA TEIIOBOTO M3ITYUCHHUS.

PesyabTarhl M HUX 00Cy:KIeHHWe. 3a OCHOBY  OMNpeIeicHUs

WHTCHCUBHOCTH TEIIOBOTO U3JIyYCHHS IPUHATO BhIpaxkeHue [1, 2]:

E, = chos odQ)
@ 1)
rie Eq - SHepreTHueckast OCBEIEHHOCTh; BT/M%; L - ApKOCTb M3/IydeHus
ucTounmka; Br/( MPecTep); o - yroa MHOX KOTOPHIM O0Ty4aeTcs OOBEKT
OTHOCUTEIIBHO HOpMaJid; paj.; ) - TEIECHbIM yTOJ, MOJ KOTOPHIM BHJICH
HMCTOYHUK U3TyUCHHUS.

Takum oOpa3om, MpU OLIEHKE TEPMOJUHAMUYECKON HAIPSKEHHOCTH Ha
pabounx MecTax MOXET ObITh MPUMEHEH MeTO ] (U3UYECKOr0 MOJICTIUPOBAHUSI,
TEPMUYECKOTO UCCJIEIOBAHUSI DHEPIEeTHYECKOM OCBEIIEHHOCTH pPabodero
MPOCTPAHCTBA.

[IpoBeneHHblid  aHaMU3  WCCIEAOBAHUN  TMOKazal  HEOOXOJIUMOCTh
000CHOBaHUS U Pa3pabOTKU IKCIIEPUMEHTATIBLHON YCTAHOBKY ISl UCCIIEIOBAHUS
TepMOpPaAUAIMOHHON HANPSHXKEHHOCTH Ha pa00YUX MECTax.

[TpoBeneHHBI HAMU aHAIU3 MOKa3all, YTO MPEIJIOKEHHBIE PSIIOM aBTOPOB
CIOCOOBI  OMpENENCHUs  WHTEHCUBHOCTH  TEIUIOBOTO  M3JIy4YeHUs  TI0
HOMOTpaMMaM U (opMyJiaM AT OOJBIIYIO MOrpeIHoCTh [3-5]. 3HaunTenpHas
MOTPENTHOCTh OOYCJIOBJICHA TPHUHSATHEM IIEJIOTO psfa JOMYIICHHH MHOTHX
MEPEMEHHBIX MapaMeTPOB, TECHO CBS3aHHBIX MEXIy co0oil. K HUM oTHOCSTCS

TeMIleparypa BHYTPEHHErO IPOCTPAHCTBA I€YM, pa3MEP OKOH B Me4yax U



Kojonuax u T.a. llpy 3TOM BO3HMKaeT HEOOXOJIMMOCTh OIpPEACNATh
MHTEHCUBHOCThH TEIJIOBOTO OOJY4YEHHs] Ha pacCTosiHUSIX 1-2M u T.1. B TO xe
BpeMs, JUIsl pelleHUsl 3aJad MO Temio3aluTe paboyux MeCT HEOOXOIUMBI
dbakTHUueckue JaHHbIE H3MEPEHUs TEePMOPATUALMOHHON HANPSHKEHHOCTH Ha
Bcex pabounmx Mecrax. I[IpoBoauTh Takue uHCCIENOBAaHUS, HANpUMEp, Y
OTKPBITOTO OKHA TEPMHUYECKOH MMeYu Ha pacCTOAHUH 1,5-2 M IBHO HEOE30MacHO
W, TIJaBHOE CHI)KAETCAd JOCTOBEPHOCTh MOJYYEHHBIX [JaHHBIX 3a CYET
YMEHBILICHUSI TPOU3BOAUTEIBHOCTH 3aMEPOB B SKCTPEMAbHBIX YCIOBHSIX
Tpyna. Ha pwuc.1-2 mnpuBenena guarpamma oOdy4deHUsT pabOYUX MECT
TEPMUYECKUX MPOLECCOB: & — KOHTPOJIb TEMIIEPATyphl IPH IIaBKe Oa3anbTa; 0 —
IPU 3arpy3Ke CTEKJIOBAPEHHOU MeYH; B — O0XKUT U3BECTH; I — KAMEHHOE JIUTHE B

MHTETPAIBHOM JANa30HEe MO AYyTre 360° yepes 45°,

E gy =000 B/ né E =1 00008 m /el
Puc.1 JIuarpammsl Temioro o0aydeHus Ha paboyux MecTax IIaBKH
0a3anbTa U 3arpy3KU CTEKJIOBAPOUYHOU MEeUn
Ha puc. 3 npuBeneHbl pacyeTHblE W HKCHEPUMEHTAJbHBIC JIaHHBIC
30HAJIBHOTO PACIPEIEIICHNS DHEPTUHA TEPMHUUECKUX TIEYEN.
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Puc.2 Jlnarpammbl TEpMUUYECKOTO OOIy4eHHs HAa pabounX MecTax 00xura
M3BECTU U KAMEHHOT'O JIUThS

[Ipu »TOM AM OmIpeneraeHUs] MHTEHCUBHOCTU OOJIy4E€HHS TEIIOBOTO
IOTOKa HEOOXOIMMO IIPOU3BOJUTH 3HAUYUTEIBHOE KOJMYECTBO MPOMEKYTOUHBIX
pacueToB MO0 MCHOJIB30BaTh HECKOJBKO Tpa@UKOB WJIM HOMOTPaMM, YTO
JieNIaeT 3TH pacdyeTbl TPYAOEMKMMHM U Majo YAOOHBIMU JUIsl MPAKTUYECKOIO
UCITOJIb30BAHUS.

Hamu cnenana mombiTka 00OOMIMTH pe3ysbTAaThl MPOBENECHHBIX B 3TOM
HAIpPaBJICHUU MCCIECAOBAHUM, YIYYIIUTh YCJIOBHUS Tpyda, 3HAYUTEIIBHO
YMEHBUIUTh YHUCIO NEPEMEHHBIX U Oojee 3(PPEKTUBHO HCMIOIB30BATH IPH
NPOBE/ICHUH 3aMEPOB CYILIECTBYIOIIHE TPHOOPHI [2, 4].

Ha ocHOBaHMM TpOBEAEHHBIX HAMU TEOPETUUYECKUX HCCIEIOBAHUI
TEPMOPaTUAMOHHON HAMPSYKEHHOCTH Ha pabo4MX MecTax ObLIO YCTaHOBIIEHO,
4TO C OOJBIION TOYHOCTBIO MOXKHO OIPEAEIUTh PACCTOSIHUE 10 MCTOYHHKA
TEIJIOM3IYYEHUsI OT TOYKH 3amepa, yroia IMoJA KOTOPbIM BHUJEH HCTOYHUK
TEIJIOBOTO H3JIy4€HHs, IPU 3TOM, TOYKA 3aMepa MOXKET pacloJiaraTbCsi Ha
0€30MacHOM sl UCCIEI0BATENsl PACCTOSIHUU, YTO U ObUIO MOJOXEHO HaMH B
OCHOBY MpH pa3pabOTKE SKCHEPUMEHTAILHON YCTAHOBKHM JJISI MCCIIEJOBAaHUS
TEpMOpaINallMOHHON HANPSYKEHHOCTU Ha paboYnX MecTax.

Hamu ObLIO MPUHATO pElIeHHE MCIOJb30BaTh CBETOBOE MOJEIMPOBAHUE
IPU OLIEHKE TePMUYECKON 00JydeHHOCTH Ha pabounx mecTtax. T.K. onTudeckas
U DHEPreTHYECKas OCBEIICHHOCTh W3MEHSIOTCA IO OJHUM 3aKOHaM, TO B
KaueCTBE HCTOYHHMKA TEIUIOBOIO H3JIY4YEHHUS MCIOJIBb30BAICS PABHOMEPHO
OCBEILICHHBIM MOJYIPO3PaYHbIl 3KpaH. B KauecTBe MOAENM 3SJIEMEHTAPHOU
TUIOLIAJKY TeJla YeJIoBEeKa UCIO0JIb30BaIach MpueMHasi (hOTOT0JIOBKA C AATYUKOM
teroBoro noroka UTT® AH VYkpaunsr JTII 02 — ATII 03. B ocHOBHOM
UCCJIEIOBAJIACh 3aBUCUMOCTh MECTHOTO YIJIOBOTO KO3(ppHIIEeHTa 00IyueHus: u
MaKCUMAaJIbHBIX TEIUIOBBIX HArpy30K, a TaKXe TMepexoJ OT KOCBEHHBIX

U3MEPEHUN K MPSMBIM. DTO MO3BOJIET MPOTHO3UPOBATH YCIOBHS TpyJa IO



TersioBoMy (aktopy Ha paboumx wmectax. [Ipy »TOM MeTOJ CBETOBOTO
MOJICIMPOBAHUSI TIO3BOJISIET CMOJICTTUPOBATh M OTOOPA3UTh IMOITYYCHHBIC
pe3yibTaThl MCCIENOBAaHUA JJiI HMCTOYHUKOB CO CJIOXHBIMU (opmamu
U3ITy4aolie MOBEpXHOCTH, B BUJI€ MAKCUMAIbHO MPUOIMKEHHBIX K peaJbHbIM
BO3MOXKHBIX TTOJIEH OOITYYEHUS C METbI0 00ECIICYCHHS IPOSKTAHTOB Ha CTaJINH
MPOCKTUPOBAHUS TEXHOJIOTMUECKUX arperaToB M TEXHOJOTUM YHUBEPCAIbHBIM

METOAMYECKUM Tocoouem [3].
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Puc. 3 DkcniepuMeHTanbHbIE U PACUETHBIE TAHHBIE 30HATIBHOTO PACIPEACICHUS
SHEPrUM U3JIyUYEHHUs IUIaBUIbHBIX Neuel 0a3anbTa MpU OTKPBITHIX OKHAX:

1 — pacueTHbIe JaHHBIE; 2 — SKCIEPUMEHTAJIbHBIE TaHHBIE.

BenuunHa oTHOLIeHUs yriia 3peHust (BUAMMOCTH UCTOYHHUKA M3TyYEHUSs)
01/@, uMeeT (HU3NYECKUI CMBICI — OTHOIICHHS TUIOTHOCTH TEIUIOBOTO MOTOKA
U3JIy4YEeHHs B JAHHON M PacYeTHOW TOYKE MPOCTPAHCTBA, YTO MO3BOJISIET PeIIaTh
NOCTABJICHHYIO 3a/ayy [POTHO3MPOBAaHUS TEIJIOBOW OOJYyYEHHOCTH Ha
MOBEPXHOCTU OOBEKTa OO0Jy4YeHUss W 00JIaJaeT psSAOM MPEUMYILIECTB MpPH
IIPOBEAECHNN U3MEPEHUN.

OKcnepuMeHTaJIbHAS 3aJlada ONpPEETICHUS] OTHOCHTEJIBHOIO TEIJIOBOIO
kod(pdunrenta obaydeHus nmo (Qu3nueckod ayre coBmagaeT ¢ (HU3NYECKOU
3a/la4yeil MOJIETMPOBAHMS, 11 KOTOPOM OINpPENENSIETCS] OTHOLIEHUE BEJIMYMH B

IMPOU3BOJIBHBIX TOYKaX IMPOCTPAHCTBA € MOCICAYIOIMIUM IICPEXOAO0M K MCKOMbBIM



eMHMUIIAM C TIOMOUIBI0 pernepHON TOukW. B HameM ciiydae penepoM MOKET
CIIy)KUTh TOYKAa OCBEIICHHOCTH U3JyYaIOMIEro 53KpaHa M OCBEIICHHOCTh
0o0BEKTA.

N3mepenus mpoBOAUIUCH Ha pa3pabOTaHHONW HAMHU YCTAaHOBKE CBETOBOTO
MojienupoBanus (puc. 4). I3mepeHust MOKHO pa30UTh Ha CIETYIONIUE dTallbl:

- TOJTOTOBKA YCTAaHOBKH K UCCJIEAOBAHUSIM;

- MOJIEJIUPOBAHUE SABJICHUS MTOA00US;

- TIPOBEIEHUS U3MEPEHUH M TIEPEeBOJI M3MEPEHHBIX BEJIUYUH B
rpaduyeckre N300pakKeHUsI.

[Ipu sTOM HEOOXOAUMO YUWUTHIBaTh, YTO CBETOBOE MOCIUPOBAHHE Ha
pa3paboTaHHON YCTaHOBKE BKJIIOYAET B ce0sl JIBE SKCIEPUMEHTAIIbHbBIC 33/Iauu:
BOCTIPOM3BEJICHUE SBIICHUS, MOAOOHOTO HAType, W MPOBEICHUE H3MEpPEHUH.
Kaxxgas 3 aTux 3ama4 GopMUpyeT CBOM MOTPEUTHOCTH, KOTOPBIE B CYMME Jar0T
HOTPEIIHOCTh METO/1a.

AHanu3 MOTPENIHOCTEH MO3BOJISET BBISBUTh U YUYE€CTh CHCTEMAaTHYECKHUE
COCTaBJISIIOLIME, CBA3aHHBIE C I[0J00MEM CBETOBOW MOJEAM U  YIJIOBOM
OpHEHTallMel JaTyuka, — MPUEMHON TroJIoBKM (PoHOBOM 3acBeTku. CpemHsis
KBaJIpaTHYHAsl TIOTPEIIHOCTh, 00YCIOBICHHAS] STUMU UCTOYHUKAMHU COCTABIISIET
He Oonee 6—8 % s Bcero MpOCTPAHCTBA, a ISl YIJIOBOM OpUEHTAIlMU, HE
MpEBBIIIAONICH 72°, 111 YTIIOBOM OpUEHTauu B MHTEpBajie 72°—86° He Oonee
19%. N3mepenusa B uHTEepBaje yriioB 86—90° TepsitOT CMBICH H3-3a BBICOKOM
HOTPEIIHOCTH.

Onpenencare @1/, ¢ (U3NIECKON TOYKHA 3PEHUS MOXKHO KOPPEKTHO
OCYIIECTBJISATh TOJIBKO JIJII PABHOMEPHO CBETSIIETOCS JKpaHa MOJETH, T.K. ¢
OmpenensieTcss ISl W30TEPMHUYECKHMX  TEIIOOOMEHHBIX mojei. OmHako
pe3yNbTaThl MU3MEPEHHUS] MOXKHO MPUMEHSTh C JOCTaTOYHOW TOYHOCTHIO ISt
WHKCHEPHBIX PACYETOB HA JIOBOJIBHO IMIMPOKUN KJIACC HEPABHOMEPHO HArPEThIX

IIOBEPXHOCTEMN.



DTOT KJacC OXBAaThIBAE€T IIOBEPXHOCTH, JOMYCKAIOIIME JECICHUE Ha
IPUMEPHO pABHBIE YYACTKH, PA3HOCTh TEMIEpPATyp TOYEK, KOTOPBIX HE
npessimaer 20° C; cpesHre TeMIepaTypbl COCEAHHX YYaCTKOB HE OTIHYAIOTCS
6onee 20° C; mpu mepexojie OT OJHOTO Y4acTKa K COCEIHEMY JOIYCKaeTCs
WU3MEHEHHUE TEMIIEPATYP CKAUKAMU.

OnpeneneHue IUIOTHOCTH IIOTOKA HW3MEPEHUS B OTOM  ClIydae
OCYIIECTBIISICTCSI 4Yepe3 BEIMYMHY O1/Q, JUIA DIIEMEHTAPHON IIIOMIAJIKH,
MIOMEIICHHOW B 3a/JaHHYI0 TOYKY, OT BCEM W3IydaroUmled IMOBEPXHOCTU C

IIOMOIIBIO CBCTOBOI'O MOACIUPOBAHUS.

YneTpaApkne CeeToBas
ceeToUNETRbI kamepa

Wkana paccToAHWIA

lonoeka
npueMHUKa

FAN A

SkpaH
pacceuBatenb
3 5

1 4

Puc.4 ®yHKIMOHANIbHAS CX€Ma YCTAHOBKHU (PU3UUECKOTO MOJIETUPOBAHUS
SHEPreTUYECKON OCBEIICHHOCTHU:

1 — cBeToBas Kamepa; 2 — MOJIYIPO3PaYHBIN dKpaH; 3 — MaTpuUIla yIbTPASPKUX
CBETOAMOMOB; 4 — MOJABUKHBIC IIITOPKHU; 5 — ONTUYECKAS CKaMbsl; 6 — MepHas
mKasa; 7 — mpueMHas TOJI0BKa; 8 — CBeTO3alUTHAs OJIeH .

Cucremarusaiys U 0TOOpP OCHOBHBIX (POPM M pPa3MepOB, PACIIOJIOKECHHE
pabounxX MECT OKOJI0O HUX MPUHUMAJIHUCH MO TUIIOBBIM pazMepaM (C ydeToM
(UKCUPOBAHHBIX PAOOUUX MECT).

I[Ipu »TOM paccMmaTpuUBaJIOCh PACHPEACICHUE TEIUIOBBIX IIOJIEUM IO
TOPU30HTAIM, A BEPTUKAJIbHAS COCTABIISIIONIAS MPUHUMANACh C YYETOM
PacCIoIOKEHHST pabounX MeCT — 2 M, MPU OTCYTCTBUU 0OJIe€ BHICOKMX OTMETOK

TCXHOJIOTHUYCCKOT O 060py)101saHH;1, CIIOCOOHOTO MCKa3UTh TEIJIOBBIE MOJI 3a



CUeT OTpakeHHs. BpicoTa paccMaTpuBaeMbIX MPOMBIIUIEHHBIX 3JaHUA U
COOpY>KEHHI puHUMaack paBHoii h = 10-14 m.

JIist  moMenieHud ¢ MCTOYHMKAMHU — MOJIBJKHOTO — MH(PaKpacHOTO
U3IIy4eHHUs] C OrPAaHUYEHHBIM OO0BEMOM M HaJUYHMEM JOMOJIHUTEIBHOIO
00Opy/IOBaHUSl, CTPOUTENbHBIX KOHCTPYKIMH HEOOXOAMMO  yUWTHIBAThH
OTpaX€HUE TEIJIOBOM SHEPrUM U €€ MepepacipesiesieHne Ha pabodyux MecTax.
[Tpu sTomM HeoOxoauM nuddepeHITIMPOBaHHBINA MOAX0/I, KOTOPHIA U YUHUTHIBACT
Hala METoJMKa B (PU3MUECKOM MOJECIMPOBAHUU W WHTErPallMOHHAs OICHKa
KapTUHBI TEPMOPAIUALIMOHHON HAMPSX)KEHHOCTH B IPOCTPAHCTBE 1eXa.

Ha cnenyromem »3Tane wuccineqoBaHUM BO3HHMKIA HEOOXOJIUMOCTh C
NIOMOIIBI0 MAaTEMAaTHYECKOI0 aHaJIM3a BBIBECTH 3aKOHOMEPHOCTH H3MEHEHHS
OTHOIICHHS (1/( OT SHEPTETHUECKOW O0ITyIEHHOCTH.

VYcraHoBKa J1s1 CBETOBOTO MOJIETUPOBaHus (puc.4) COCTOUT U3 CBETOBOM
kamepbl  (1); momympo3payHoro 9kpaHa (2); MaTpHUIBl  yIBTPaspPKUX
cBeToanoa0B (3).

MakcuManbHblii  paszmep noiynpospaudHoro skpaHa 300x340mm. Ilpu
NOMOIIM MOJBWXHBIX IITOPOK (4) pa3Mep CBETSALIErocs OKHAa MOXHO
yMeHbIINTH 10 20x20MM, a mpH NOMOIIM CIEHHAIBHBIX HEMPO3PAYHBIX MACOK
MOJIy4aTh MOJIEbh U3Ty4arollei MOBEPXHOCTU CI0KHON (OPMBI.

VYaprpasgpkue auonsl B konudectBe 700 mr. gpkoctero 10-15 kanmen
MUTAIOTCS  OT WCTOYHMKAa HampspbkeHuemM 4,5 B, KOoTopoe  BO3MOXKHO
perynuposathb oT 2,0 o 4,5 B, moTpeOasieMblil TOK TpH MaKCUMAaJIbHON SIPKOCTH
35-40 A.

CaeToBasi KaMepa pacroJjarajach Ha ONTHYecKoi ckambe (5), kKoTopas
uMeeT MepHyto 1kany (6) u npuemHast rojioBka (7) ©MeeT BO3MOKHOCTb 110 HEH
nepeMeniaThes Ha MoJjJ03Kax.

BoiBoabl. B pesynbprate TeopeTHuecKkux WCCIeNOBaHUN pa3paboTaHa
JKCIIEpUMEHTAJbHAs ~ YCTAHOBKA s (PU3WYECKOTO  MOJEIMPOBAHUS

TepMquCKOﬁ HAIIPsSKCHHOCTH  HaA pa60q1/1x MECTaXx C€C HHTCHCHUBHBIM



TCIIJIOBBIACJICHUCM.

Ha OCHOBaHHU buznyecKoro MOJCIIUPOBAHHUS YCTaHOBJICHBI
3dKOHOMCPHOCTHU N3MEHCHUSA TGpMOpa,HHaHHOHHOﬁ HAIIPSAKCHHOCTH B
3daBUCHUMOCTH OT IIPOCTPAHCTBCHHOI'O PACIIOJIOKCHHUSA HCTOYHHUKOB TCILJIOBOI'O
W3IIYYECHUS.
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