











Kakoi MMeHHO ANWHbI BOJIHbI KpacHbIN CBET Hanbonee
Ham noneseH?

KpacHpni cBer umeer [y BomHbL 0T 600 HM (CBeT/I0-p0o30BbIi) o 700 HM
(Témuo-ByIHEBBNT). CHpallBaeTcst, KaKas KOHKPETHO JJI/IHA BOIHBI B 3TOM JIUAIla30He
oT 600 1o 700 HM HanboIee Hy>KHA OPraHM3My? TOT BOIIPOC IPAKTUYECKN He M3YYeH.
Ho nockonbKy BHYTpM HalIEro Tera SpUTPOLUTHL B KAM/IAPHONM CETH IIPEBPAIAIOT
J060¥ KpacHbIi cBeT B Takoli xe cranpapTHbii TCK, To Bonpoc BbI60pa IyIMHBI BOTHBL
B nuamnasoxe ot 600 go 700 HM — 370 /MIb Borpoc addextuBHOCTH. Haso monarars,
gTo0 yeM 6mke nsmyderne K TCK, rem 6ombmie ero KITJI. V1 Hao6opoT — yem fanbie,
TeM IOIIoLIeHNe MeHee 3(eKTUBHO. PasHMIla 37iech KOMYecTBeHHAsd, a He Kade-
crBeHHast. OOBIYHO MCTOYHMKI KPACHOTO CBETA, KOTOPBIE IIPOAAIOTCS 10 BCEMY MUPY,
MMEIOT JIVHY BOJIHBI O/M3KYI0 K 650 HM. Ho B 11e/10M [MaIIa30H M3/Ty4eHNs B IaMIIax
KpacHOro cBeta Konebyercs ot 630 1o 660 Hm. Harra komanpa BEIOpasIa B 9TOM fiyama-
30HE JTNHY BOTHBI O67/pKe K 630 HM U 9TO MMeeT CBOVI OCHOBAHIA.

Kakne nmapameTpsl n3ydeHns BIUAIOT Ha 9)HeKTUBHOCTD CBETOICUEHMA?

Kpome mmuubl BOmHBI Ha 9((EKTMBHOCTb alllapaTHOTO BO3MEVCTBUS
BJIMSIIOT: MOILIHOCTD M3/TyYeHN, IVIOIAb OOy YeHIs U pacCTOSTHIIE OT ICTOYHNKA.

A) YeMm Bbllle MOILIHOCTD M3Iy4YeHUs, TeM IIyOxe u Gonmbiiero o6bema
UJieT IPOHVKHOBEHME B TeJI0 KpacHoro ceeta (puc. 24).

Puc. 24. TnybuHa IPOHMKHOBEHMS B TKaHM JIA3€PHOTO M3NIYYeHWs B 3aBUCUMOCTH OT
MOIIIHOCTH J1a3epa

OTO MOATBEP)KAAIOT 1 HALIM 9KCIIEPUMEHTBI C TKAHAMIU (puc. 25) U Jaxe...
canoM (puc. 26). Caso HaMu BBIOPAHO ITOTOMY, YTO OHO IIPO3PAYHO /I CBETA B
OT/IMYNE OT MsACA.
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7,8 V 180 Lx 8,9V 1.230 Lx
Puc. 25

8,1V 320 Lx (1 momocka, 6 CBETOZMOOB)

11,2 V 3.400 Lx (1 monocka, 6 CBETORMOLOB)

Puc. 26.  Mpl BUMM, 4TO yBeMUYEHME HANIPsOKeHMe Ha Marpuie ¢ 8 no 11 Bonbr Beger
K 10-KpaTHOMY yBeIMYEHMIO IIOTOKAa CBETa ¥ K MHOTOKPAaTHOMY YBEIMYEHUIO
o6beMa I MUHTEHCUBHOCTI OCBElleHs TKaHell.



B) Yem oanvuwe ucmounux céema om mena, tem cinabee OCBELIEHHOCTb,
[puYeM YMeHbIIeHe MOIHOCTY U/IeT 110 3aKOHY 0OpaTHBIX KBajpaToB (puc. 27).

3AKOH OBPATHbIX KBAJJPATOB

< KpacHbiMu AHHHAMK 0603HA4CH NOTOK H3NYYEHHA OT HCTOHHHKA, C yBenu-
YeHHeM PaccTOAKKA 06Liee KONMUECTBO NHKHI OCTAETCA HEH3MERHDIM.

(Q6patiTe BHHMaHHE Ha NAOTHOCTb AMHHH (KONHYECTBO HA EAMHHLY NNO-
japH): yem 6uxKe K HCTOUHHKY, TeM OHa Bbilue. MHave rosops, NNOTHOCT
NHHK# NOTOK] 06paTHO NPONOPLHOHAALKA KBAAPATY PACCTORHHA OT HCTON-
HHKa. 370 (BA33HO C TEM, 4T0 NAOLI3Ab NOBEPXHOCTH Cdepbl PacTET npo-
NOpUHOHANbHO KBAAPATY paaHyca.

3aKoH oGpaTHbIX KBagpaToB:

MOLHOCTb cBeTa 6yaeT o6paTHO NporopLMUoHanbHa
KBagpaTy pacCTOSHUS.

Ecnu mbl 6epeM paccTosiHue 2, To

BO3BOAUM ABOMKY B KBagpart.u nonyyaem 4,

TO €CTb MOLWHOCTb CBETA B 3TON TOUYKe

yXe 8yaeT cocTaBnATh 1/4 OT, NepBoHaYanLHOM MOLWHOCTH,
a He NonoBUHY

Puc. 27

B) Diy6una nmpoHMKHOBEHMs 3aBMCHUT TAaKKe OT IUIOLIARM M3TydeHMs
(mpyu ocTanbHBIX paBHBIX Hapamerpax). Ellle ofjHa 3aKOHOMEPHOCTb, KOTOpas
YUYUTBIBAETCs HAIllell KOMaHMAOI IpyU M3roTOBIeHUM anmaparos «KpacBega» —
yeM 6Osbllle CBETORMOLHBIX MICTOUHNMKOB Ha eNMHUILYY IUTOIIAzy (deM IIOTHee
VICTOYHVIKY PaCIIONIO>KEHBI, 4eM UX OOJIblile B aniapare), TeM ITyO)ke IIPOHMKAET
KPacHbIIT CBeT B TKaHM (puc. 28).
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PaanuuHas rmybuxa
NPOHNKHOBEHNA

Puc. 28. CB#A3b I7TyOMHBI IIPOHMKHOBEHMSI KPACHOTO CBETA B TKAHU B 3aBUCUMOCTHU OT
IO/ OOy YeHUs

IIpoBepKy 3TOro 3aKOHa MBI TAKXKe IPOBENN Hambosee MPOCTHIMU METO-
mamy, Ha cane (puc. 29-30).

Bonbiuon
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Puc. 30. 11,2 V 11.000 Lx (20 momocox, 120 cBeToauom0B)




Ecnu CpaBHUTDb IPOHMKHOBEHNE CBETA B CaJIO IIpN 6 1 120 cBeTogMOMmAX, TO
MbI YBUIVIM CYLIECTBEHHYIO pPa3HNIY B I‘}'IY6]/IHC 1 06beme OCBCII€CHHOCTN.

B yem TexHM4YecKue npeumyllectsa annaparos «KpacBepa»?

Hamra komaHpa, TIIATENBHO M3Y4MB MUPOBOI OIIBIT IIPYIMEHEHNA KPAaCHOTO
CBeTa, IPOBeJsA CePUI0 IKCIIEPMMEHTOB U MccefoBannit B uHCTUTyTe AO «HUM
«ITomoc» um. M.®. CrenpMaxa» cosjjaza anmaparbl, B KOTOPbIX UCIIOIb3YIOTCSA
Hanbosee MOIIHblE CBETORMOABI 13 BCEX JOCTYIHBIX Ha MUPOBOM pBIHKe (MX
MOIIJHOCTD 6ortee 4eM B 10 pas Belllle TPAfUIIMOHHO MCIIONb3YEMbIX CBETOAONOB
B QHQJIOTMYHBIX allllaparax), PaclojioKIIa MX Ha IIOBEPXHOCTU IIPENEIbHO
HOIYCTUMO IUIOTHO (TaK, B IOsCE

«YHuBepcan» ux 120, a B mosce «IIo3BOHOYHUK» — 240) wu cospana
KOHCTPYKIIMIO, KOTOpasi obecrednBaeT IUIOTHOE NpUIETaHMe K IIOBEPXHOCTU
Tena 3a CYeT IMOKOCTI MAaTPUIIbI ¥ IUMITYYeK Ha mosice.

Tem caMbIM MBI Y4711 BCe GaKTOPBI, KOTOPbIe BEAYT K YBETNUESHIUIO TTYOMHBI
IIPOHMKHOBEHIA 1 MOIIJHOCTM ITIOTOKA CBETA U JOBEJIN UX IO pa3yMHOTrO Mpeferna.
910 0becreunsio MaKCUMaIbHYI0 3G GeKTUBHOCTD HALIMX allllapaToB, YTO TYT 5Ke
CKa3a/10Ch 11 Ha pe3y/IbTaTax 03[0pOBIeHMs Ipy X puMeHeHnu (Bce oT3bIBbI).

B uyem chyHKLMOHaNbHbIE NpenMyLLecTBa annapaTros
«KpacBepa»?

Hamm BBIyCKalOTCA TpU MOfeny ammaparoB (puc. 31-33), xaxpad us
KOTOPBIX MIMeeT OIIPefIe/ICHHY O Lie/IeBYI0 (PYHKIINIO, HO IIPU 3TOM BCE OHU CJIe/IaHbI
TaKUM 00pa3oM, YTO MOTYT IPUMEHATHCA MPAKTUYECKU IS BCEro. YEOOCTBO
U YHUBEPCATbHOCTh — Hallle KPENo, KOTOPOE Mbl BOIIIOIAEM B KOHCTPYKLIMM
BCEX allllapaToB.

Puc. 31
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Puc. 32
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Puc. 33

Tak, anmapar «HaymHukn», cO3gaHHBIN 10 IPOCbOE CTOMATONIOTOB M
cuarus npobeM B YJIC (4emocTHO-IMLEBBIX CYCTaBaX), MOXHO JIETKO VCIIONb-
30BaTh /s PELIEHs IPOOIeM CO CIyXoM 1 ¢ 3ybamu (puc. 34).




Ho Haium cMeKanucThle MOKYIATeI CTaIy IPUMEHATD UX YCIeLIHO U IJIs
OPYIUX Lemeil — /I CHATHS Hpo6/ieM B KOMEHsX, JOKTAX, KUCTAX, IUIedax
(puc.35) ... paxke TO3BOHOYHUKE:

@user-fvdpm3cmlk
Bcé umo paccxasan Cepeeii Vearnosuu uucmas npasoa! Haywmuku
peanvHo cnacnu mens om 6oseti 8 NOACHUMHOM U 2pyOHom omoere. Hadesaro
A HaywHuku c60ky. OOUH HAYWHUK NOTy4aemcs HA NOACHUYe Opyeoll Ha
smueome. Tax kax s He 6OMbUIOTE KOMNAEKUUU Y MEHS MO NONYUAEMCS

u mak cno 6cto Houv. Cnacubo ozpomuoe Cepeeto Mearosuuy u ezo eduHo-
MBUUTEHHUKAM 3G UX MPyo




Puc. 35

BeSYCTIOBHO, oA CHATUA HPO6H€M B IMIO3BOHOYHMKE /Ty4llle NCII0/Ib30BATDb

nenepoll anmnapar «II03BOHOYHMK», TOXKAach Ha KOTOPBIN IO BCel ero JIMHe,

YEJIOBEK IIOTHOCTBIO IIEPEKPBIBAET €r0 OT LIEM JO KOIIYMKa. I,H)'H/IHS. I1osAca (740

MM), B KOTOPOM PacCIIOJIOKEHDI 240 CBETOAMOIOB, TAKOBA, YTO Ja)Ke IIPU POCTE

190 cM, OH OCBellaeT Bce I03BOHKM (puc. 36).




Puc. 36

ITpu stom anmapat «II03BOHOYHMK» CKOHCTPYMPOBAH TaK, YTOOBI MOXKHO

ObUIO OT HEro «OTIEeHMUTb» ABe MaTpuiisl mo 120 cBeropmonos (puc. 37-38)

U UCIIO/NIb30BAaTh KXAYI0 IO OTHEIbHOCTY (HAOOp KOMIUIEKTYeTCS JBYMs

6nokamy nmtanus (Ha 11 u 12 Bosbt). 9TO 103BOISIET UCIIONB30BATh KOPOTKME

MaTpuibl ¢ «[TosBoHOYHMKa» U [ KOJIEHEI, IOKTE, TI/Ied U PYTUX obmacreii.
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Puc. 37

Puc. 38

Haubonee ynusepcanen amnmapar «Yuusepcam». OH cO3fjaH IS CHATUSA
Ipo0JeM B IIEPBYI0 O4epefb ¢ MOACHUIIBL 1 C Ta300epeHHbIX cycTaBoB. Ho mpu
JKe€MaHM M MOJXHO ITO/Ib30BAaTbCsA MPAKTUYIECKN 11 BO BCEX OCTA/IbHBIX CIydasaAx
(puc. 39).



Puc. 39

EnuncTBeHHOe HeOONMBIIOE OrpaHKdeHle — MaTpyula «YHMUBepcama» He
3aKpbIBaeT BECh I03BOHOYHMK Y BBICOKMX JIIOJI€N], IO9TOMY Ji/Is1 HUX IIOSIC IIPUXO-
IUTCA UCIONb30BaTh IBa pasa IO 15 MMHYT, HallpuMep, CHavasa /il BepXHei
YacTM [03BOHOYHMKA, TIOTOM A/sl HiDKHelt. Ho 310 HebombLIas mpobieMa, 3aT0
oH pemesne B 1,5 pasa. Kcrary, ompoc mokasas, 4TO KOMIUIEKCHBIMMU IIpo0ie-
MaMIH C II03BOHOYHMKOM CTpajaeT He 6omee 10-15 % miomeit. Y HEKOTOPBIX MX
BOOO1IIIe HET, a Y 6O/IBIINHCTBA €CTh IIPOO/IEMbI TUIIb B TOKAIbHBIX MECTaX.

A ceriyac nepexoaum K NpUATHbLIM 60HycaMm:

IlepBplil — ONUMA «MeCAL OTCPOYKI».

B TedeHme Mecsilja Mbl TOTOBBI IIPUHATD anIapar 0OpaTHO, €C/I OH BaM
He IPUTOAWICA WIN He HOMOI. Takum o6pasom, Mbl obecrmednBaeM 100 %-o
rapaHTHUIO 1Ie/IeCO0OPa3HOCTY IPMOOPETEeHN A HAIllero alapara.

Bropoii — KOHCYNIbTaLIMOHHOE COITPOBOXK/IEHME.

Ecmi BO3HUKIIN CITOXXHOCTHU C OOpM/ICHNEM 3aKa3a, — 3BOHUTE IIO Tejle-
dony +7 (991) 639-56-38, wmy obpammaliTech Ha /IeKTPOHHYI0 1o4Ty krasveda@
mail.ru, wm uepes dopmy



«O6patHblil 3BOHOK» Ha caiiTe krasveda.ru m Hall KOHCyIbTaHT 00s3a-
TE/IbHO PEIINT BCe Bally IpobaeMbl ¢ opopmaeHMeM. [Ipyroil KOHCYIbTAHT,
K KoTopoMy Bbl Mo)keTe 06paTUThCS HEIIOCPECTBEHHO 110 9/IEKTPOHHOI IOYTe
snzavet@gmail.com, moMoxxeT opOpMUTh 3aKa3 IPAKTUYECKU B MOOYI0 CTPaHy
Mypa (MCK/II04YeHNe COCTABIIAIOT TONbKO [IBEe CTPAHBI).

TpeTnit — KOHCY/IbTaLlMIO Bpava.

Ecnmu Bol He 3Haere, Kak Haumbornee sGGbeKTUBHO pelnTh MpoO6IeMb
C TIOMOIIIBIO HAIINX AIIIAPaTOB U HY)X/aeTeCh B MEAVILIMHCKOJ KOHCYIbTAIINN, —
obpaiaiitecs 10 TeneoHy: +7 (967) 995-85-69 K KOHCY/IBTAHTY, KOTOPBII IMeeT
0O/IBIION MEAMIIVIHCKII OMBIT ellle C COBETCKVX BPEMEH.

YeTBepThIil — rapaHTHITHOE OOCTY>KMBaHNe B TeUeHNe Iofia ¥ JOCTYITHBII
PEMOHT IIOC/Ie 3aBepIIeHN TapaHTUITHOTO CPOKA.

W nakowen, marelit — akuust «Bambe mobpar. [Ipu sxemanum mopajo-
BaTh CBOMX ONM3KMX ITOJApKOM, BBIOpAB JUIA 9TOTO HAI alIapar, npuobperas
3 mo6bIx annapata, Ber monyvaere 4-it («Hayuanku») B nogapok. [Ipudem, Bam
He 00513aTe/IbHO IOKYIIATh IMYHO cebe 3 ammapara — JOCTaTOYHO JOTOBOPUTHCA
C IPY3bAMM MU POJCTBEHHUKAMI O COBMECTHOI ITOKYIIKE.

PS. A Tenepb «BULUEHKa Ha TOPTE» — BOMpPOC
Ha co06pPa3nUTENbHOCTb.

IIpakTudeckn BO BCeX MPOMBILUIEHHBIX TEI/INLAX BUCAT JIaMIIbl KPACHOTO
cBera. [Ipy BbIpalMBaHUM MOJIOFHAKA — LBIUIAT, YTAT, KPO/IbYaT, IIOPOCAT. ..
B X K/IETKaX CBETAT KpacHble naMibl (puc. 40). O4eBUHO, 4TO, U/ HA ONONI-
HUTE/IbHbIE PACXOJbI 10 IIOKYIIKE MICTOYHMKOB KPACHOTO CBETa U pacT€HUEBOLbI,
U XVIBOTHOBOJBI PACCUMTHIBAIOT Ha JOIIOTHUTENbHYIO IPUOBLIH. VI Cyzist 1Mo Tomy,
YTO 3TO JENAI0T OHM y>Ke JIeCATKU JIeT, OHU ee IIOJy4aloT. 3a cYeT yBe/IMYeHN
IIpMPOCTA U IIPUBECA, 3a CYET YIy4lleHNe 3[JOPOBbs ITULbL Y )KMBOTHBIX.

Bormpoc: a moueMy KpacHble JIaMIIbl He VICIIONb3YIOTCSA [ «BbIpalllUBaHUA»
IeTULIEK B pOJIOMaX, B AC/IAX U AeTCKMX cafjax. Kak Bol fymaeTe, B 4eM nnpudmHa?
Hammmnre HaM 11 Hanbomee OCTPOYMHBIE I IPaBUIbHBIE OTBETHI OYYT OIry6n-
KOBAHBI Ha HallleM caliTe.



Puc. 40

[opozue uumamenu u nonv3oséamenu
Hawux annapamos «KpacBeda»!
He omcmanem om yvinasam u nopocsm!
Hozonum ozypuvt u nomudopui no 0300posneruio!
Bepnem naweii Pooune Kpacnoe 3nams Ilo6eowt...

HAo0 écemu npobremamu 6 6auiem opzanusme!



