TA UTPYIIKA PASMEPOM C

ABTOPYUKY WJIM JIayKe MEHbIIIe,

cjleanHas, Hanpumep, B dop-
Me Opeska sl KJiO4Yel, BbI3bIBaeT
HEOObSICHUMOE BOCXMIeHe. S 3Hato
B3POCJIBIX YBa)KaeMbIX JIO/Iell, KOTO-
pble, YBUJEB 3Ty UTPYUIKY B HEPBBII
pas, HeMe/IJIEHHO KYIHJIU ee U Terepb
He MOTYT ¢ Hell paccTarbes.

®doHapuk

Bce b1 3naem, uto ¢dhoHAPUK MOKET
OCBETUTDH TIPpE€AMETbI, HaXOAANINECA B
5—20 merpax or Hac. Pesysbrar BO
MHOTOM 3aBHCHT OT TOTO, HACKOJDBKO

C.OBYXOB

JlazepHas ykaska

xoportio donapuk chorycuposan. B
umeanbuo chokycupoBannoM hoHapu-
Ke cBeTsIasics BoJb(paMoBas HUTDH
JIEKTPUIECKOIT JIAMITOUKH [IOJIKHA Ha-
xoauThest B (hoKyce mapaboJimuecKoro
orpaxkaressi. UtoObl aTOro J0GUTHCS,
MBI TOAKPYYUBAEM OTPAXKATEb, [[BH-
rast ero Tya-Clofia, W, CHIB OTpaxKka-
TEJIb, CJIETKA MOAKPYINBAEM JTAMITOUKY
B THE3/IC U, HA/IEB OTPAXKATEJD, TIPOBE-
psieM, crajo Jim Jydiie. Pa3mep HUTH
JIEKTPUIECKOIT JIAMITOYKI — HECKOJIb-
KO MIJIJTUMETPOB, U €CJIU TOJBKO OJIHA
KaKasi-TO TOYKa ee HaXOAuTCs B (hoKy-
ce, Bce ocrasibhHoe Gyner He B hokyce,

moaToMy Jiy4 (hOHAPUKA BCET[Aa PACXO-
IUTCsE. YTOJI pacxoauMoctu Jiyda ho-
HapuKa, U3MEPEHHbII B pajauanax,
[IPUMEPHO PABEH OTHOIIEHUIO Pa3Mepa
HUTU HAKAJIUBAHUS K [HAMETPY OTpa-
skarens (HECKOJbKO CAHTHMETPOB):
o= 4wmm/4cm=0,1pam, 94To cocTas-
JISIET TIPUMEPHO 5 YTJIOBBIX I'PAyCOB.

B 00bIuHOIl JKU3HK MBI PEJIKO CTAJIKUBA-
eMcst ¢ HeoOXOAMMOCTBIO OIPeJIeJISITh Yol
«HA TJIa3», 32 UCKJIOUEHNEM ObITb MOXKET
npsMoro yraa, yria B 45° m r.ar. Kax
mpeacTaBuTh cebe yroa B 5°? ACTpOHOMBI-
JIOGUTENN TIOJIB3YIOTCST [T ATOro IIpHOO-
pPOM, KOTOpbBIi Bcerja ¢ coboi, — cob-




Wnmoctpauyms 1 YepHyckoro

CTBEHHOIi PYKOi. BbliBIHEM NIPAMYIO PYKY
nepesi co60il U, pa3BUHYB yKa3aTeJbHbI
U CPe/IHNI NaJIblbl, U306Pa3UM UMU 3HAK
no6Gexpl — JatuHckyio 6yxsy V. Teneps,
[IPUILYPUBIINCH, OCMOTPUM OJHUM IJla-
30M Ha 3Ty GYKBY V. YT0JI, MO KOTOPBIM
BbI YBU/IITE PA3/[BUHYTbIE [AJbI[bI BBITSIHY-
TOil pyku, u Oy/leT yrJoM HpUMepHO B 5°,
wi B 1,/10 paz.

$1 wacto 1OJIB3YIOCH ITHM CIOCOGOM,
uamepsist yros Mesxay CoJtHIieM U rOpU30H-
TOM, YTOOBI OIPE/Ie/INTh BPeMsi, OCTaBIIIee-
cs o 3axoga Counna. Keratu, yrioBoit
pasmep Cousmia — npumepuro 0,5 (um
30'), TakoWl ke, Kak W yIJIOBOI pasmep
JlyHbl. ¥YTOJ, 10 KOTOPBIM Bbl YBH/UTE
HOTOTb YKa3aTe/JIbHOIO IMAJbIa BBITSHYTON
pyku, OyZeT mpuMepHO B Tpu pasa (oJib-
me — 1,5°

Mozkno Haiiti hoHapuK ¢ 6OJbITIM
oTpakareseM — cantumerpos 10—12.
Yros pacxosjieHus Jyda y TaKoro
¢onapuka 6yer, COOTBETCTBEHHO, IIPH-
MepHo B 3 pasa Mmenbire. Ha 3amaze
pacrpocTpaHeHbl POHAPUKN C MaJleHb-
KUMU JIAMIIOYKaMU GOJIBIION MOIIHOC-
. OHM TO3BOJIAIOT elrfe Jyute cho-
KyCHPOBaTh IYYOK.

A Ha KaKOM PacCTOSIHUM MOXKHO YBH-
Jertb siyd poHapuka? OGbryHblii hoHa-
PHUK TOTPEOJISIET MOIIHOCTD ITPUMEPHO
1 Br. Toapko 1,20 yacTb 2TOI MOIII-
HOCTHM U3JIy4aeTcsl KaK BHIMMbIi
CBET — OCTJbHOE TepsieTcsl Ha Ha-
rpeB u TersioBoe wuaiydenue. Mori-
Hoctb W, wuaiydaemasi (poHapuKoOM,
CKOHICHTPHPOBAHA BHYTPH TEJIECCHOrO
yria Q = ma . Ha paccrosauu R ot
(poHapuka MOIIHOCTD U3JTyYeHUsI, TIPH-
XOZIAIIAsICS HA e/[MHUILY TJIOMIAN T10-

2
BEPXHOCTH, PaBHA W/ (QR ) Morii-
HOCTD @ CBETA, MOMA/IAIONIETO B TJIa3 ¢

paccrosnua R, pasna WS / (QR2),

rae S, IJIOIIA/Ib 3payKka IJasa.
3payok riaza dYejoBeKa B TEMHOTE
UMeeT JMaMeTp OKOJIO 7 MM, T.e. ILIO-
maap 3pauka S = 0,5 em’. Ecam
MOIIIHOCTh @ TIPEBBIIIAET HEKOTOPbIil
Mopor ,,;,, Mbl BUjnuM cBer. MuHu-
MaJIbHas IOPOroBas MOLIHOCTb @,
rjasa 4ejoBeKa MOKeT ObITb OYeHb
Maza — okoso 107" Br, uto cooTser-
CTBYET HECKOJIbKUM (DOTOHAM B CEKYH-
ny. Takast 4yBCTBUTEJIbHOCTD BO3MOJK-
Ha TOJIBKO IIOCJIe JJINTEJIbHOM ajarra-
LUH IJ1a3a K TeMHOTe — eCJid Obl MOXK-
HO OBLIO TIOCTABUTH JKCIEPUMEHT B
MOJIHOI TEMHOTE W TPU OTCYTCTBUH
paccestaust cBeta B atMocdepe, Mbl
cMorin Gbl YBUJIETH CBET (DOHAPHKA Ha
PACCTOSTHUU B JIECSATH THICSIY KUJIOMET-
poB. PeasbHasi moporoBasi MOIIHOCTD
rjla3a Ha MHOTO TOPSIZIKOB BBIIIE, B

5%

JABEPHAA YKA3KA

OCHOBHOM 3TO CBSI3aHO C IIPUCYTCTBUEM
SIPKUX MOCTOPOHHUX OOBEKTOB, HAXO-
JUIUXCS B TI0JI€ 3PEeHust TJasa, —
yJaudHbIX (OHApell, HOYHBIX OTHEid,
3Be3, Jlynbl u T.71. B nanbueiiniem /s
00CY>K/IEHUST AKCIIEPUMEHTOB, MPOBO-
JIIMBIX Ha OTKPBITOM BO3jyXe B 6es-
JIYHHYIO HOYb, Mbl OY/IeM HCIIOJIb30-
path snauenne w,, = 10 " Br. Hoa-
CTaBJISISI YUCJIOBbIE 3HaYeHMs B (hOpMY-

1y
)

noryunM R = 27 KM.

A Kak /1aJIeko MOKHO OCBETHTD 4TO-
HUOY/b ¢ noMotbio (onapuka? Oxa-
3bIBAETCS, ITO PACCTOSIHUE HE TIPEBbI-
1IAeT HECKOJIbKUX [IECSITKOB METPOB.
Korza bt ocgeraem nipeaver (Hampu-
Mep, KOIIKY ), MBI XOTUM YBHJIETH CBET,
OTPa’KeHHDIN OT aToro npeamera. [los-
Hasl MOIIHOCTb CBeTa, KOTOPbIil Toma-
JlaeT Ha IIpeJMeT, HaXOJAIuiics Ha
paccrosiHun R, onmcbiBaercst popmy-
JION WS/(QR2), rae S — 3TO ILIO-
majap MOBepXHOCTH mpeaMera (s
xomku S = 200 em’). Mbr Gynem
cuuTarh, uto Komka 6emas (He cepast u
He uepHas), T.e. GOJIbIIAs YacTh CBETa
paccenBaercsi, a He iorJionaercs. Ecou
JTOT CBET PACCEMBAETCSI BO BCE CTOPO-
HbI, TO HaM B IJIa3 TIONAJAET TOJBKO
HEe3HAYUTEJbHAsT YaCTb PACCESTHHOTO
cBera. Jrta JIOJIg PaBHA OTHOIIEHHIO
IJIOIIAM TOBEPXHOCTH TJaza K 1,/4
miomaun cdepol paamycom R, T.e.

oTHOLIEHHIO S, / (TTR2 ) . (Muoxuresn

1/4 nomydaercst [ ciydas, ecau
paccenBaionast MOBEPXHOCTb IePIIeH-
JIKYJISIPHA K HAIIPABJIEHUIO TTyYKa 1 K
Habmogaremo. [Ipu ero mnosyyeHun
6bLJIO YUTEHO, YTO TOJIHBIN TOTOK CBETa
OT paccenBalolieil MOBEPXHOCTU ITPO-
HOPIIMOHAJIEH TEJECHOMY YIJIy, TIO[
KOTOPBIM 3Ta MOBEPXHOCTb BUJ/IHA Ha-
6mozaremio.) MOIIHOCTD cBeTa, 1oTa-
JIAIOIIETO B TJIa3 HAG/II0aTe 0, paBHa

VVIS‘K:S’M/(TTQR/1 ) . IlpupaBuuBas aty

BECJMYNHY K @ _.

min’

HOJLyYUM

o =N @

min

[TomyyaeTcs, 4TO KOLIKA MOKET YBU-
JIeTh Jiyd (pOHAPHKA 3a JECATKU KUJIO-
METPOB, a Mbl MOKEM OCBETHTH €€,
TOJILKO 10/10iias Ha 45 MeTpos. (IToxo-
JKas CHTyalsl BOSHUKAET ¢ moJmieiic-
KUMHU PaflapaMy ISl U3MEPEHHs CKO-
poctu aBromobuuieit. Ilomuieiickuii
CHJIUT B 3aCaie ¥, MCIIOJIb3Ysl PALUOJIO-
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KaTop, MbITAeTCs TIOJYYUTh CHIHAJ,
OTPa’KEHHBIN OT MaIIMH Ha IIOoCCe.
Ecsim y Bac B Mammse ectb 1npubop,
KOTOPbIN OGHAPY’KUBAET W3JIydyeHue
MOJINIEIICKOrO  pajiapa, Bbl MOXKeTe
y3HaTbh O 3acajie TOpas/io paHblile, YeM
nonajere B 30Hy AEHCTBHSA pagapa.)
13 dopmyast (2) BUAHO, Y4TO €C/IU Bb
XOTHTE YBEJMYUTD BJIBOE Panyc 0OHA-
PYIKCHIST KOMIKH, BAM NPUJCTCS yBe-
JINYUTb MOITHOCTb (poHapuKa B 2 =
=16 pas. IIpu atom KomIKa CMOMKET
3aMeTuTh Bami 6oJiee MOIIHBIT (dhoHa-
PHK C paccTosiius, B 4 paza GoJibliiero,
yeM TIPEsK/Ie.

J1a3epHaﬂ YKa3Ka

Camas [memieBasi JasepHasi YKaska
(JIY) MOXKeT CIpPOEeKTUpPOBaTh «3ali-
YUK» HA [PEMETHI, OTCTOSIIIE OT HAC
B TeMHOTE Ha COTHU MeTpoB. Ha yma-
KOBKe MOXKeT ObITb YKA3aHO, Harpu-
Mmep, 200, 500, 800 wau gaske 1200 m.
[Ipuyem mormHocTh JIY HuuroxxHa. B
Amepuxke paspeniensl JIY MOITHOCTBIO
5 MBt, B EBpome — MoOuHOCTHIO
1 MBr. OG6bruHO yKa3bIBaeTcs: MOIIl-
HOCTb, KOTOPYIO Jiazep MoTpebJisieT.
MorHocTh Ke, KOTOPYIO OH H3JIyya-
er, cocraBager npumepuo 60% ot
BXO/IHOM MOII[HOCTH.

danracruyeckas CrroCOOHOCTb TaKO-
ro MaJIOMOIIHOTO MpuGOpa <«CTABUTDH
TOYKY» TIOYTH HA JIOOOM JOME Ha CJia-
60 OCBEIIEHHOW YJIHIle BbI3bIBAET WC-
KpenHee maymienue. IIpuumna Taxoit
CII0COOHOCTU CBsI3aHa, KOHEYHO, C HEO-
ObIYaiiHO MaJioif PacXOIUMOCTBIO Jia-
3epHOr0 Iy4Ka. TeopeTHuecKu yroJ
pacxonuMoctu O OInpeessieTcst TOIb-
KO [IMAaMeTPOM HAYaJbHOTO 1yuka D u
JUIMHOM BOJIHBL A :

a=MA/D. (3)

Jlna JIY kpacuoro nsera (aamHa BoJ-
ubI 600 —700 HM) MOYKHO ITOJTb30BATD-
cs opmysoit

O (B MUILIMpagnaHax) =
=1,/D (B mummumerpax). (4)

[Tpumeuaresnbho, 4To 9Ta K€ Hopmy-
JIa OTIPEJIETISIET W TEOPETHIECKOE YTII0-
BOE paspeleHte YeI0BEYeCKOro Tasa,
TOJIBKO T10/T D HA/IO TOHUMATD THAMETP
3pauka ryasa. [lockosbky u auameTp
JIA3ePHOTO TIyYKa, W Pa3Mep 3padka
COCTABJISTIOT HECKOJBKO MUJITUMETPOB
U TIPUMEPHO PABHBI, YTOJ PACXOIUMO-
CTH TIyYKa MPUMEPHO PABEH YTy pas-
pemenus ruaza. [Ipaxrnuecku Jasep-
HBIH TIYYOK PACXOMUTCS HECKOJIBKO
cuJIbHee — MpUMEpPHO Ha 1 CM KakIpie
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10 M mytu. Ha paccrosnun 1 kM my-
4ok Oyner umerb pazmep 1 M. Tem He
MeHee, JIJIS 4eJIOBEYeCKOro TJiaza Ha
JIIOO0M PACCTOSTHUN <«3aiYMK» BbITJIS-
JIUT KAK TOYEYHDbI OOBEKT, YIrIOBOI
pasMep KOTOPOro MPUMEPHO TaKOM JKe,
KaK yrjoBo#l pasmep maanerb! IOmm-
Tep Ha HOUYHOM Hele.

Terepb Mbl MOJKeM OOBSICHUTD, TIOUE-
My dopmyay (2) Heab3s IPUMEHATH
s nasepa. Ilpu BeiBosie aToit hopmy-
JIbl MbI HPEAIOJATaIn, 4YTO pa3Mep
nyyka ot QoHapuka 6oJiblie pazmMepa
IpejiMeTa, KOTOPbII Mbl OCBEIaeM, M
YTO TOJIbKO MaJlast JI0JIsl CBETA, U3JIyya-
emMoro (hOHAPHUKOM, TIONAJIAET Ha TIpe/l-
Mer. Ecim ske Mbl ocBelaeM y/aJieH-
HBIIl TIpeIMET, YTJIOBOI pazMep KOTO-
poro GoJibllle yrJa pasperieHns Haie-
ro rjasa ¢ nomotipio JIY, Bce usmyde-
HUe Jasepa IOMAJaeT Ha MpeAMeT U
paccenBaercsi. Takum o6pazoM, MHO-

2
sKUTeIb S, / (QR ) HaJI0 3aMEHUTH Ha
€INHUILY, W MbI [TOJIy4UuM

w=—= (5)

9Ty (HOPMYyTy MOKHO TOHATH TaKUM
obpaszom. [IpegcraBum, 4To HA KOHIlE
JIA3EPHOTO JIy4a <«IPHUKPEIJIeHa» Ma-
JIEHbKasl JIAMIIOYKa MOIIHOCTbI0 W =
=0,003 Br. Ha kaxoii 6b1 ipeiMmeT MbI
nn HampaBun Jayd JIY, samrouka,
<IIPUKPEIJIEHHAsT» K KOHILY JIyda, OKa-
3bIBAETCS HA ATOM TIPE/IMETE 1 CBETUT B
Hairy ctopony. Ecsm Mbl BuanM cBet
ATOM JIAMIIOUKHU, Mbl CUUTAEM, YTO BU-
quM oTpaxkenusrit syu JIY. dopmyia
JUISL TIPE/IETBHOTO PACCTOSIHYS, Ha KO-
TOPOM MOJKHO YBUJIETb OTPa’KE€HHDIH
Jiyd, OyJIeT Takoil e, Kak u GopmyJia
JUISL TIPE/IEIBHOTO PACCTOSIHYS, Ha KO-
TOPOM MOXKHO YBH/IETb JIAMIIOYKY,
<IIPUKPEIVIEHHYI0» K KOHILY JIy4a:

mmin
TloacraBiisiss 4uc/ieHHbIE 3HAYEHUS,
moayunm R = 700 M.

Ira dopmyaa orauyaercs ot op-
myabl (2) TeM, uTO A yABOCHHS
pPacCTOSIHUSL JIOCTATOYHO YBEJIUYUTH
MOIITHOCTD B 4 pasa, a He B 16.

flpkocTb ny4a

Kaxk MbI ysKe 3HaeM, MOIIHOCTH CBOGO/I-
HO TIPO/IABAEMbIX JIA3EPOB KECTKO Or-
panmnuena. [louemy ke HeKOTOpbIE U3
HUX KaXKyTcst 60Jiee SIPKUMU, YeM JIPY-
rue? [leo B TOM, YTO UyBCTBUTEJIb-
HOCTb TJIa3a CUJIBHO 3aBUCUT OT JIJIHBI

KBAHT: - 2000/Ne3

BOJIHBI CBETA, a OHA JIJIS1 UMEIOIINXCS B
npogaske JIY moxer 6pith 680, 670,
650 nan 633 um. Jlyu JIY ¢ pumnoi
BosiHbl 650 HM Kakercss B 5—10 pas
sapue, 4eM JIyd ¢ JIJIMHOH BoJHbl 670 —
680 mM, a Iy ¢ 1IMHOI BOTHBI 633 HM
Kaxercs etie B 2 pasa apue. UyBCTBH-
TEJIbHOCTD TJIa3a MaKCUMaJIbHA K 3eJIe-
HOMY CBETY C JIJIMHON BOJIHBI 535 HM —
JIa3eppl € TaKOW JJIMHOW BOJIHBI ObLIN
6b1 cambiMu stpruMu. U eiicTBuTe b-
Ho, naubosiee sipkue JIY, nosiBuBiine-
Cs1 HEJIABHO B TIPOJIAsKe, JAI0T 3eJIeHbIi
JIy4 € JIJTMHO BOJIHBI 532 HM U UMe-
10T SIPKOCTD ITPUMEPHO B 8 pa3 6oiblile,
yeM 1ipu 650 HM. 3aBUCHMOCTD BU/IHU-
MOl SIPKOCTH OT JIJINHBI BOJIHBI MOKHO
yUecTb B OIIEHKAaX /ISl PACCTOSIHUST, Ha
KOTOPOM BHJIEH JIy4 Jia3epa, CYMuTas,
YTO YyBCTBUTEJIBHOCTD W, . MEHIETCS
B 3aBUCHMOCTH OT JIJINHBI BOJIHBI M3JTY-
yeHus. PexjiaMHble yTBEPIK/IEHUS, YTO
TaKON-TO JIa3ep JlaeT JIyd, BUANMBIN HA
paccrognmun X coren Merpos (X =
=2, 5, 8, 12...), ABIAIOTCA, MATKO
TOBOPS, YCJIOBHBIMHU, HOCKOJIBKY @, .
CHJIbHO 3aBUCHT TaK)Ke OT SIPKOCTH
¢omnosoro cBeta o1 3Be3/1, JIynnt, yamd-
HbIX (poHapeir u T.II.

Ouenb MHOTOE 3aBHCUT TaKXe OT
CBOWCTB OTpPa’kalomiell MOBEPXHOCTH.
Mpb! npeanosaranu, 4to o6Jydaemast
MOBEPXHOCTb PACCEMBAET OTPASKEHHDII
cBeT BO Bce cTopoHbl. Ectb criernuasb-
Hble KPAaCKM, KOTOPbIE HMCIOJIb3YIOTCS
JUISL TIOKPBITHSI JIOPOKHBIX 3HAKOB,
OJIE3K/IbI JIOPOKHBIX pabounx, TOXKap-
HbIX MammuH u T.11. [ToBepxHOCTD, TIO-
KpbITasg TaKOI KPACcKOii, OTPA’KaeT CBET
MOYTH B TOM K€ HAIlPaBJIEHUH, OTKY/a
cger mpumient (¢ yrioM MexIy STUMH
HAIIPABJEHUSIMM, HE MPEBbIIIAIONNIM
3°). SpKOCTb OTPasKEHHOTO CBeTa B

2
9TOM CJlydae IIPUMEPHO B T§/( ﬂ(x) =

= 400 pas 6oiblile, YeM IPKOCTb CBeTa,
OTPA’KEHHOTO OT PacceuBaioleil mo-
BepxHoctH. IIpu orpaskeHun oT Taxoi
MIOBEPXHOCTH ITyYKa MOITHOCTbIO 3 MBT
Mbl YBUJMM CTOJIBKO JK€ CBETa, Kak
ecs Obl HA KOHIIE JIA3E€PHOTO ITyYKa
HAXO/1JICSI XOPOIIO C(POKYCHPOBAHHDIIH
donapuk ¢ yriom pacxoxkaeHus 3°,
HalnpasJeHHbIN Ha Hac. K coxanennio,
Ha GOJIBIINX PACCTOSTHUAX [IMAMETP
Iy4Ka MOXKET cTaTb 60Jbllle, YeM pas-
Mep MOBEPXHOCTH, MOKPBITOH OTpaka-
1omeil kpackoil. Ecim Ha paccrognun
1 kM pasmep myuka 1 M, a pasmep
OTpaskaiolleil MUIIEHHU, JOPOXKHOTO
3HaKa Hanpumep, Bcero 0,5 M, TO TOJIb-
KO O/[HA YeTBEPTb BCEro CBETOBOTO
Iy4YKa OTPa3uTCsS B HAIleM HarpasJie-

nnn. [[71s OIeHKHu pacCTOSHUsA, Ha KO-
TOpOM Gy/IeT BU/IEH OTPaKEeHHbIII CBeT,
MOYKHO BOCIIOJIb30BaTbCst  (POPMYJION,
noxoskell Ha hopMyTy Asd poHApUKa:

B aroit dhopmyJie A TeTecHOTO yriia
Q = ma” mamo B3ATH A = d/\ =
=0,0005, B 3HameHaTesb (HOPMYJIbI
BBECTU [IOTIOJTHUTEIBHBIN MHOMKHUTEJH
Q' = 1,/400, omucebiBaomuii Goxy-
CHPOBKY OTPa’KEHHOTO MydYKa, a BMe-
cro .S, II0/CTaBUTDH ILIOMA/b IIOBEPX-
HOCTHU IOPOKHOTO 3HAKA, PABHYIO TIPH-
6ausurenbio 0,2 M . Iloayuynm
R = 3,5 kM.

JIY n npnbGop HOYHOro BUAEHUs

3amMeuaTebHBIH Pe3yJIbTaT MOJydaeT-
cs1, ecun HAGJIOJATD 32 OTPAKEHHDBIM
CBETOM C HOMOIIbI0 TPUGOpPA HOUHOTO
BusteHust. [list aToro Jrydiiie BCero npu-
kperutb JIY amacTUYHON Pe3MHKON K
Kopiycy mpubopa Tak, 4ToObl UX OII-
THYEeCKHe OCH ObLJIN ITPUMEPHO MapaJi-
JICJIbHDI.

[Tpu6op HOYHOTO BUJIEHUS SBJISIETCS
KoMOnHammenl n3 OUHOKJSA M KaTO/l-
HOU TPYOKM, YCUJIUBAIONIEH UHTEHCHUB-
HOCTD TOIA/IAI0IIEero B Hee CBETA.

Bunokab cam 1o cebe MoxKer cyiie-
CTBEHHO YBEJIMUNTD JIaJIbHOCTh 0630pa
B yCJIOBHSX CJaGON OCBEIeHHOCTH:
BeCbh CBET, cOOMpaeMbIil BXO/IHOI arep-
TYpOil GMHOKJIS, TIOIA/[aeT HaM B TJIas.

Hanpumep, ecsm Mbl OJIb3yeMCst GHOK-
JIeM C JIMaMeTpOM BXO/IHO# JIMH3bI 50 MM,
a jmaMerp 3pauka rjasa 7 MM, TO COGH-
paiomas MOBEPXHOCTb YBEJMYUBACTCS B
(50/7)° = 50 pas. J1st HOUHBIX HAG/IOMC-
HUI JIydllle BCEro MOAXOAAT OUHOK/IN C
GOJIBIITMMH BXO/[HBIMI JINH3aMU, HO YBeJIH-
yexre OUHOKJIS JIydille BbIGpATb MUHIU-
MasbHbIM. Hampumep, GMHOKJIb ¢ ceMu-
KpaTHbIM npubmoxenueM 50 x 7 yudine,
YeM JIBEHAIIATUKPATHDIN GUHOKJIb 50 x 12.
CBeToBbIe OTOKH, YJIaBJHBaeMble 0GOUMI
OGUHOKJISIMU, OJIMHAKOBBI, HO B JIBEHA/IIa-
THKPATHOM GUHOKJIE IPOKaHKe u300paske-
Hust 6oJiee CUJIbHOE, YeM B CEMUKPATHOM.
(TTepBas mudpa B XapakrepucTiKe GHHOK-
JIsl BCer/[a yKasblBaeT pa3Mep BXO/HOI arep-
TYpbI GUHOKJIST, BTOpasi indpa — €ero Kpart-
HOCTh.) Pasmep BbIXOAHOIT aneprypbi Gu-
HOKJISI MOJKHO OIIPE/IE/IUTh, €CJIN pasjie-
JINTh BXO/IHOIl jmaMerp GMHOKJISI HA €ro
kpatHocTb. Tak, /st GUHOKJIS ¢ CeMUKPAT-
HbIM 11pH6IIDKenneM 50 x 7 pasMep BbIXO/-
noit aneprypsl paset 50 MM /7 =7,1 MM.
ITO NPUMEPHO PaBHO JMAMETPY 3padKa
yesoBeka B TeMHOTe. CeMUKpATHBINA O-
HOKJIb 33 X7 UMeeT JuaMeTp BBIXOHOU
aneprypsl 35 MM/ 7 =3 MM U J]aeT, COOT-



BETCTBEHHO, MeHblIe cBeTa. [[HeM pasnuia
MEK/Iy 9TUMU JIByMsi GUHOKJISIME HEe3HAUU-
TeJbHA, MOTOMY YTO Pa3Mep 3payka riasza
JIHEM BCero 2 — 3 MM, U4TO MeHbIIIe arep-
TYpbl 060UX GUHOKJIEN.

Ecan HEeBOOPY)KEHHBIM TJIA30M Mbl BH-
JIUM HOYBI0O KAaKOH-TO OOBEKT Ha MaKCH-
MAJIbHOM PACCTOSIHUE Z, TO C HOMOII[BIO
6unokag S0 X 7 MOsKHO HaOII0aTh 0ODEK-
TBI, yjaajeHHble Ha paccrosinne 7Z. Tax
HanpuMep, ecau Obl Bce 3Be3[bl ObLIH
OJITHAKOBOIl SIPKOCTU U HEBOOPY>KEHHBIM
ra3oM Obwi Obl BUJHBI BCe 3Be3/bl B
pajsuyce Z CBETOBBIX JIET, TO C HOMOII[BIO
6unokyss 50 X7 Mbl cMOTJ Obl YBUJIETD
3Be3/nl B pajguyce 7Z. O6bem Beesennoii,
JOCTYIHDIN 1 HAaGJIOACHUSA, IIPU 3TOM
yBemunica 6s1 B 70 = 343 pas. U Bo
CTOJIKO K€ pa3 YBEJHUHJIOCH Obl YHCJIO
HaboaeMbix 38e31! B gelictBuresibHocTr
3Be3/bl pacipejiesienbl Bo Bcesnennoil ne-
PAaBHOMEPHO 1 UMEIOT PA3HYIO SIPKOCTD, HO
MIPe/IbIYINNiT BBIBO/L 00 YBEJUUEHUH YHUCTA
HAGJI0/IaeMBbIX 00BEKTOB B TPHCTA C JIUIII-
HUM Pa3 NP UCMOJb30BAHUN OMHOKJISL OC-
Taercs: B CUJIE.

Karoznas tpy6xa npn6opa HOYHOTO
BU/ICHUST YBEJINYUBAET COOPAHHDII CBe-
TOBOI IIOTOK B HECKOJIbKO THICAY WU
JIasKe JIECSITKOB ThICSY pa3. Maxkcumym
YYBCTBUTEIHHOCTH Y KATOHON TPYOKU
HAXOJUTCS B 00JIACTH KPACHOTO 1 GJIMIK-
Hero uH@PAKPACHOTO CIIEKTPa, YTO
oueHb yI00HO 11 HAGJIOIeHHs Kpac-
Horo csera JIY. Ecim moJsp3oBaTbhes
npubOpOM HOYHOTO BH/IEHUS, TO BCE
JIY or caMmpIX [emieBbIX [0 CaMbIX
JIOPOTUX, [AIOINe pa3Hble OTTEHKU
KPacHOrO CBeTa, MPAKTUYECKU Hepas-
JIUYUMbI 110 siprocT. Habumoxaren,
BOOPY3KEHHBII TPHOOPOM HOYHOTO BH-
JIEHUS, CIOCOOEH 3aMEeTUTb CBEeT OT
TOYEYHOI0 UCTOYHMUKA, €CJAU BCEro He-
CKOJIbKO (POTOHOB B CEKYH[LY IOMAIYT
HAa BXO/HYIO IOBEPXHOCTb Mpobopa.
ITosnag ajanranusa riiasa K TEeMHOTE
1IpH 9TOM He o6si3aresibHa. PeasbHblil
MOPOT YYBCTBUTEJIBHOCTU MOKET OBbITh
B JIECSITKU Pa3 HUKE 32 CYET TOTO, YTO
cobupaioiasi MOBEPXHOCTb TMpubopa
6oJibiiie cobupaiolieil MOBEPXHOCTH
riaza udesoseka. Vcmosbayst npuGop
HOYHOTO BUJICHUSI, MHE y/IaBajoCh Ha-
6monarp cer JIY, oTpakeHHbI OT
HU3KOJIEKALUX 00JIaKOB.

MosKHO JI TOYHO HAleJUTh Jyd JIY
Ha OYEHb JJAJIEKUil IpeIMeT, HaIpuMep
Ha CIlyTHUK Ha OpOuTe Wl Ha KOpabJib
B HOYHOM MOpE, HACTOJIbKO [[AJIeKUii,
YTO HE BU/HO OTPAKEHHOTO CBeTa?
OxaspiBaercs, fa. V caemarb 9T0 MOXK-
HO C TIOMOII[BIO TPHOOPa HOYHOTO BH/IE-
HUS — YyBCTBUTEJbHOCTb Mpubopa
TAKOBA, YTO CTAHOBUTCS BU/ICH CaM JIy4
Jazepa B BO3jJyxe. JTO U HE O4YEHb

6 Ksanur Ne 3

JABEPHAA YKA3KA

YIUBUTEIbHO. M bl Bee HaGJ 0111 Ty Yit
MOIIHBIX ITPOKEKTOPOB B HOYHOM Hele.
WNHorja B yCJOBUSAX TyMaHa MOXKHO
BujieTh U jay4 ¢donapuka. To, 4To MbI
BUJINM JIy4, O3HAYAET, YTO YaCTb IHEP-
MM JIyda paccenmBaercs Ha (UIyKTya-
IUX [JIOTHOCTH BO3/LyXa MJIM HA MUK-
POCKOITMYECKUX YACTHUIIAX, TIJIABAIOINX
B BO3/yXE€.

[TpoTsi>keHHOCTD y4acTKa IIyTH, Ha
KOTOPOM JIy4 IPOKEKTOpa nian ¢oHa-
PHKa BUJIEH CO CTOPOHBI, BCEr/a orpa-
HUYeHa — Mbl BU/MM JIy4d TOJbKO TaM,
rjie OH JIOCTAaTOYHO KOHIEHTPUPOBAH-
HbIi, @ HA GOJIbIIOM PACCTOSIHUU WH-
TEHCHBHOCTb Jlyya Na/laeT M3-3a €ro
PACXO/IMMOCTH U JIYY KaK Obl TepSIeTCsI.
Jlns masepHoro syda aTo He Tak. [13-3a
TOTO YTO YIJIOBAas PACXO/MMOCTD JIyda
INPUMEPHO paBHA YIJIOBOMY paspeliie-
HUIO 71432, Ha OOJIBIINX PACCTOSTHUSX
JIy4 BUJIeH KaK OueHb TOHKas auHus. U
9Ta JIMHUS BU/JHA HA JIIOOOM PaccTosi-
uun ot Habuozarensa!l Jlaske ecu Mbl
He BU/IMM CBET, OTPaKEHHbII OT jaJie-
KOTO KOPa6Jist, Mbl YBU/IUM JIy4 Hallleil
JIY, ynupatommuiics B KopabJub UM B
CITyTHHK.

L1t toro 4toGbl TOHATH, MOYEMY
SIPKOCTb TPAEKTOPHHM JIA3EPHOTO JIyda
He 3aBUCUT OT PACCTOSIHUS, TIOCMOTPUM
Ha pucynox. Ha mem mokasanbl jBa
ydacTKa Iyt gyda Ax, u Ax,, JJIUHbI
KOTOPBIX HOA0OPAHHDI TaK, YTOOBI OHU
ObLIM BUJHBI HAOJIIONATENIO TI0Z OJl-
HUM U TeM ke yrioM Ao . Paccroanus,
HAa KOTOPBIX HAaXOJATCS 9TH Y4YaCTKH,

paBHbI npuMepHo x, = l/a, u x,

2
=l/a,, oTkyna numeem Ax, = ZAO(/O(1
2 2
u Ax, = lAO(/G2 , mn Ax, = Adx, /l n
2
Ax, = Aax, /l. Bynem cumrarb, 4TO
MOIIHOCTb PACCEMBAEMOr0 CBETa Ha
eIMHHUILY JIIMHBI Ipo6era Jiyda He 3a-

BUCUT OT paccTosgaus x. Toraa MOtHO-
cru Aw, u Aw, cBeTa, pacCesHHOrO Ha
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yuacTkax / 12, IponoprIuoHaIbHbI UX

MPOTSIKEHHOCTSIM, WMJIM  KBajparaMm
. 2

paccrosauuii g0 nux: Aw,~Adx; un

Aw, ~ Aotxj . Ho MomitHOCTH CBeTa, TIpH-
XOJSAIIEro K HaGJI0JaTes 0 OT y4act-
kOB 1 1 2, 06pPaTHO IPONOPIIMOHATBHBI
KBaJ[paTaM paccTosiHuii 1o Hux. Takum
06pa3oM, MOIIHOCTH CBETA, MPUXOJIs-
1IET0 K HAOJIIO/IATe IO OT y4acTKOB 1 1
2 TPAEKTOPHN Jiyda, UMEIOIIHX C TOUYKH
3peHust HabJI0/aTeNss OJMHAKOBYIO
YIJIOBYIO TPOTSIKEHHOCTD, HE 3aBUCST
OT PACCTOSIHUS /10 ATUX YYACTKOB. JTO
03HAYAET, YTO TPAEKTOPUS JIyya UMeer
PaBHOMEPHYIO SPKOCTD!

Ha paccrosguusx nopsjaka Jecsiti
KHJIOMETPOB TPUOJIMIKEHNST, C TIOMO-
MIbIO KOTOPBIX MbI TIPUILIN K 3TUM
BBIBO/IAM, HENM30EKHO HapyIIaioTcs.
ITO CBSI3aHO C TEM, 4YTO Ha TaKOM
PACCTOSTHUM WMHTEHCHBHOCTH Jlydya
YMEHbIIAETCSI M3-32 PACCESHUS] U OH
CTAHOBUTCS MeHee sIpKkuM. Kpome Toro,
€CJIV JIyY CBeTa HAIPaBJIeH BEPTUKAJIb-
HO, ocJabJieHue sSipKOCTH Jiyda yeyry6-
JISIETCST M YMEHDbIIEHUEM IIJIOTHOCTH
BO3/IyXa, a BMeCTe C Heil U MHTEHCUB-
HocTM paccensanusi. Ecim cunrarn,
YTO JJINHA IIyTH, HA KOTOPOIi JIy4 BHU-
nen nabutioarestio, papia 10 kM, MOXK-
HO OIIEHUTDb, 4TO [/ HalbJIIo/aTels,
Haxozgmerocsi B ctopone ot JIY Ha
1 ™M, yriosas TOTPELIHOCTD JIa3epHOI
yKasku coctapaser 10 paj, To MeHb-
1€ YTJIOBOH PacXoJMMOCTH JIa3€PHOTO
Jyuva.

MOXHO JI €O CIIyTHUKA YBUJIETDH
cset ot JIY, HanpasJieHnbIii ¢ 3eman?
[To-Bumumomy, mosxkno. OrieHka ¢ uc-
nosnbzoBanneM (opmyast (7) maer
JAJIbHOCTD BUIMMOCTH OKOJIO [IBYX
ThICSAY KujaoMeTpoB. OKoJI03eMHbIe
CIIyTHUKH JIETAIOT TOPA3/0 HIKE, Ha
BBICOTAX TOPSI/IKA COTEH KUJIOMETPOB.
Paccesinue siyua Ha huIyKTYyarusx miot-
HOCTHM BO3/1yXa CYIIECTBEHHO TOJIbKO B
HIJKHUX CJI0SIX armMocepbl U He MO-
JKET TOBJIMSATD HA 3Ty OIEHKY.

3a/iaimMcst BOIIPOCOM: €CJIM Mbl BHU-
JIIM CIIyTHUK B HOYHOM HeGe, 3HAUNT
JU 9TO, 4YTO M CO CIyTHUKA MOKHO
yBuzieTh cget Haiiero JIY? Uro6br oT-
BETUTH HA 3TOT BOIIPOC, CPABHUM MOIII-
HOCTH CBeTa, MOJIy4aeMoro HalJo/ia-
TeseM ¢ 3eMym M HaOJIO/IaTesieM Co
cryTHUKA. Eci Mbl BUIMM CITyTHUHK,
9TO 3HAYUT, YTO COJIHEYHBIH CBET, OT-
PKEHHDBII CIYTHUKOM U PACCESTHHBIN
BO BCE CTOPOHDI, ONA/IAeT HAM B IJ1a3
B JIOCTATOYHOM KoJjmdectBe. IlycTb
pasmep crytHuKa 3 M. VIHTeHCUBHOCTD
COJTHEYHOT'O CBETA Y TIOBEPXHOCTH CITyT-
mnka 1 —2 MBr/ mv” . Hama maso-
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mormHasg JIY m[pousBOAUT CTOJBKO
JK€ CBeTa, CKOJIBKO OTpa)kaercsi ¢
1 mu’ [IOBEPXHOCTU CIIyTHUKA, T.€.
(1/300)" =10~ gomo ero usyuenms,
Ho aT0 m3asyueHune CKOHIEHTPUPOBaA-
HO B TesiecHOM yrie, B 10 pa3 MeHb-
nieM, yeM uajydenue cryrtHuka. Ilo-
3TOMY, €CJU Mbl CMOIJIM 3aMETHTb
CIIYTHUK, TO M CO CIIyTHHUKA MOKHO
3aMeTuTh Jy4 JIY.

«He cmoTpwu B nasep
OCTaBLUMMCS F1Ia30M»

ATy HAIMChb MOXHO YBHUJIETH IPaK-
THYECKH B JI0OOOH j1aboparopuu, B KO-
TOpOil ecThb Jasepbl. Bce 3Haior, 4To
JIA3ePHOE M3JlydeHHe MOKET HaHEeCTH
HeoOpaTnMble TOBPEXK/IEHUS TJ1a3sy.
[l Toro 4To6bl MOHSTH, HACKOJBKO
MOKeT ObITb OIAceH /it 3[0POBbSI
ayua JIY, olleHuM cHavaja ero WHTEH-
CHBHOCTb, T.€. MOIIHOCTb, ITPHUXO/Is-
HIyIOCSI HA KBAJ[PATHBII MUJIINMETP
MOBEPXHOCTH, OCBEIEHHOI JIa3epHbIM

KBAHT: - 2000/Ne3

ayuyoMm. Cumrasi puamerp IydykKa
paBHBIM 3 MM, a MOIIHOCTb 3 MDBT,
T MHTEHCUBHOCTU  TOJYYUM
I,, =203 MBr/ vy’ . Jlast cpaBHe-
HUSL BCIIOMHHUM, YTO WMHTEHCHBHOCTD
COJIHEYHOTO M3JIyYEHUs] COCTABJISIET
npumepHo 1 kBT Ha KBajipaTHbBI METP
noBepxHocTH 3emau, uaum [, =
=1 MBr/ My® . Takum o6pasoM, Ha-
6/101aTh 32 3aYMKOM JIA3EPHON YKa3-
KM He ollacHee, 4yeM HaGJIOJaTh 32
cosiHeuHbIM 3aitunkoM. [lo-BugmMomy,
3TO COOGPasKeHMEe U TIOCJIYKUIO OCHO-
BOIi JIJIsl YCTAHOBJIEHUS BEPXHETO Tpe-
JleJla MOIIHOCTH OBITOBBIX JIA3€POB.
Haromunm, uTo J1azepHast ykaska cy-
IIECTBYET /IS TOrO, 4TOObI HAalpas-
JISITh €e KaK OObIYHYIO JIEPEBSIHHYIO
yKa3Ky Ha npeaMerbl. Hu npm kaxmx
00CTOSITE/IbCTBAX HEJIb3sl HAIIPaBJIATh
ee B rJasa. TouHo Tak ke, Kak 0ObIY-
HOI JIepeBSIHHON YKA3KOH MOKHO TIO-
paHUTb TJIa3 MPH HEOCTOPOXKHOM 006-
pareHnn, MOXKHO CepPbe3HO TIOBPEINTD
rIa3 U Jia3epHOil ykaskoil. [leso B
TOM, 4TO XPYCTaJMK HAIero rjasa —
3TO ONTHYECKAsI JIMH3A C TI€PEMEHHbBIM
(okycHBIM paccTosiHueM, KOTopast, Tak
JKe, Kak JinH3a (oroaniapara, cos/a-
eT nm300pa)KeHne Ha ceTdyaTKe TIJIasa.
Ecan mydox cBera, mpuxondumii B
rjia3, sBJSETCS CTPOrO IapaJliesib-
HbIM, a JMH3a C(MOKYCHPOBAHA <«HA
6ECKOHEYHOCTb», TO BECh CBET ITyYKa
doxrycupyetcs JUH301 XPyCTaInKa Ha
KaKoe-TO OJIHO MEeCTO CeTYaTKW, pas-
Mep KOTOPOTO OKOJIO OJHOTO MHUKPO-
na (Iopsika AJMHBI BOJHBI CBETa).
Ecam xpycrasuk B aT0T MOMEHT €o-
KyCHPOBaH Ha IpeJMeTe, HaXO/IeM-
ca Ha paccrosHuu 1 M, TO TOYHOI
(okycupoBKH IydKa Ha ceTyaTKe He
ITPOM30II/IET U Pa3Mep PasMbITOrO IsIT-
Ha Ha ceryatke Gyaer okoo 30 MuK-
poH. IlocunTaeM MHTEHCUBHOCTH CBe-
Ta, MONA/AIONIEr0 Ha CETYaTKy IJIasa.
B cayuae TounOll dOKycHMpoBKHU
I, =3 kBr/mMm’, B cayuae ueco-
KYCHPOBAHHOTO, Pa3MbITOTO ISTHA
I = 3 Br/Mm [na cpaBHeHus
MOYKHO PacCuuTaTh, Kakoil Oyjer WH-
TEHCHBHOCTb CBETa Ha CeTyaTKe, eCJIu
rnaz cmorpur npsamo Ha CoJiHie.
Yraosoit pasmep Cosmia IpPUMEPHO
1,100 pan, dokycHoe paccrosiHue
XpycTaJnka oxkoJo 1 MM, M03TOMY
pasmep nzob6paskennst CosiHIa Ha cet-
yaTke mpumepHo 0,1 mm. Cumrasg, uro
Bech cBeT oT CoJIHIA, TTOIMAJAONINN B
3padok Tsaza (pasmep 2 MM), KOH-
LEHTPUPYETCSI B Kpyre [AnaMeTpoM
0,1 MM, TOJyYUM WHTEHCUBHOCTD
cBeTa Ha ceTdaTke riasa [

=0,4 BT/MMz. It 1ndpsr y6enn-
TEJIbHO IOKA3bIBAIOT, YTO CMOTPETH
IPSIMO B J1a3ep, Jlaske CJIa00MOIIIHbIII,
HEe CTOUT — MHTEHCHBHOCTb CBETa Ha
ceTyaTke MOKET ObITh B 104 pas BbiIIIE,
4eM MaKCHUMaJIbHAasi MHTEHCHBHOCTD,
KOTOpasi BO3MOJKHA B €CTECTBEHHDIX
yenosusax (IIpu mpsMoM HaGIOEHUH
Comuia). C apyroil CTOPOHBI, ecmn
JIy4d CJIy4ailHO «Mas3HyJ» 110 IJa3aM,
KOTOpble COKYCHPOBAHBI HA KaKOi-
TO JIPYToil TpeaMeT, TO BO3MOXKHO
KpaTKOBpeMeHHOe ocJieryienne 6e3
HEoOPaTHMOro MOBPEXK/IEHUS TJIa3a.

Wckarb rpaHnily Meskay aTUMHU Ipe-
JIebHBIMU CJTydasMu He ctout. Jlyurie
BCEro B34ATb 3a NPABUJIO HU B KOEM
caydae He HanpasaAaTb JIY B cTopony
Jiojieii. B Teuenme mpebIyIiero jaecs-
tusetusi, korga JIY 6buin ouenpb 10po-
rue, OHM B OCHOBHOM HCIIOJIb30BAJIUCh
KaK IieJieyKasaTeyau /I OTHECTPeJib-
Horo opyskusi. [loaromy uesioBek, yBu-
JICBIIMI, YTO HA HEro HAIlpaBJeH JIyd
Jlazepa, MOJKET I0JIyMaTh, YTO Ha HEro
HAIIpaBJIEHO OpY’KUe, U MoBecTH cebst
COOTBETCTBEHHO — HAIpPUMEp, Harpa-
BUTb Ha BAaC CTBOJI COGCTBEHHOTO OpY-
sxust (aBTOP HTOM CTATHU JKUBET B IITA-
te Dropua, rie MHOTHE SKUTEJN nMe-
10T paspelieHne Ha CKPbITOe HOIeHHe
opy>kus1). B nocrenee BpemMs 3aK0HO-
JIaTeJIbCTBA MHOTMX aMEePHKaHCKUX
HITATOB PACCMATPHUBAIOT 3JIOYIOTPE6-
genne JIY xak xysmmrancrso. Tak, B
Kamidopuun noneitka nanpasuts JIY
Ha JHO/IEN «B YrpOKaloliell MaHepey
HAKa3bIBAETCS TIOPEMHBIM CPOKOM [0
30 mHeii.

Bonpoc ans o6aymbiBaHUs

Uro gapue: S-munnusarnas JIY, Comm-
e nwian 1000-BartHasg mammouka? Ilo
OIIpe/IeJIEHUIO, SIPKOCTb — 3TO CBETO-
BOI TIOTOK, M3JIy4yaeMblil B €/[MHIYHBII
TEJIECHDBIIl YTOJI C e/IMHUIIbI TOBEPXHO-
CTH WM3Jyyalonero Ttesaa. Bosbmure
JIICTOK GyMarum W HarpaBbTe HA HETO
noouepesano ayu JIY, myu Comnnia nim
CBET MOIIIHOM JIaMIIbl ¢ pehJIeKTOPOM ¢
paccrognug 10 cM, paccuntaiite MoII-
HOCTb, TIPUXOJSILYIOCS HA EeIUHUILY
IJIONA/IN  OCBEIEHHOI TIOBEPXHOCTH,
1 CPaBHUTE MOJyYEHHbIE BEJIUYNHDI.
Tenepp npencrasbre ceGe, 4YTO BMECTO
Jcta GyMarn HaXOJUTCSl MaJieHbKast
doxycupylomasa munsa. Onenute 0T-
HOIlleHue ocBelleHHocTell B (oxyce
JIMH3bI JIJIST BCEX TPEX CJIydaeB U TTOKa-
JKUTE, YTO BbI TIOJIyYHJIM OTHOIIEHHE
SPKOCTEH TPeX UCTOUHNKOB. Tak moue-
My JKe SIPKOCTb JIa3epa B JIECATKH Tbl-
cstu pas 6ostbiiie siproct CostHia?



