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UTO XXe Takoe TyMaHHOCTbL?

TyMaHHOCTE - 3TO Y4aCTOK MeX3BE3AHOW Cpeab,
Bbl4eNSI0WENCH CBOUM U3JTYYEHNEM UN

NnorsioweHmMem n3anyyeHuns (ceeTa) Ha obuem poHe
Heba.




PaHee TyMaHHOCTAMMU
Ha3bIBa/ 1N BCAKNM
HenoABUMXHbIM Ha Hebe
MPOTAXEHHbIN 06BbEKT.
B 1920-e roabl
BbIICHN10Cb, YTO
cpeAn TYMaHHOCTEeU
MHOTO FafaKTUK
(Hanpumep,
TymMaHHOCTb
AHgpomesbl).




v [epBryHbIY npr3HaK,
g - MCMOIb3yEeMbli NPy
e .| kjaccndpuKaLmm TYMaHHOCTeM -

. " MOr/IOWEHNE AN N3YyUHEHUE
(paccenBaHMe) UMW CBETQ, TO eCTb
MO 3TOMY KpUTEPUIO TYMaHHOCTY

] AeNAaTca Ha 7
iR —3T0
- % Mex3Bé3ssHoe 06/1aK0, HaCTO/IbKO
. "4 NJ0THOE, YTO OHO Noraow,aeTt
BUANMbIN CBET, UICXOAALLNN OT

SMUCCUOHHbIX NN OTPaXXaTe IbHbIX
TYMAHHOCTEWN NN 3BE3,
HaXoAALWMXCA NO3aaM Hee.




rnobya MoxeT ObITb OT 1 40 100 CO/IHEYHbIX, B TOXE
BpeMsl Macca bosiee KpynHbIXx 0bpa3oBaHNM He NOAAAETCS
TOYHOW OLEHKE U 3HAYNTENIbHO NPEBbLIWAET ThICAYM MACC
ConHua. OgHaKo A0CTAaTOYHO 60bLIMeE N NAOTHbIE r106Y/bI
CMOCOOHbI CXMMATbCA NOA AeNCcTBMEM COBCTBEHHOIO
rpaBUTALMOHHOIO NOJIS,, B HUX BO3MOXHbI MPOLECChI
obpa3oBaHMs 3BE3A,. rn1o6yn Kak npaBm/Io OYEHb
HM3Kas M Yalle Bcero rae-to B panoHe 8 K.

TUMWNYEH ANF MeX3Be3/HOrro BellecTBa:

B OCHOBHOM 3T0 Bogopog (H), rennmn (He), okcmabl yrnepoaa
(CO) n HebonbLasa gonsa kpemHua (Si).




Kpome 3Toro BcTpedaroTcss H30JIUpPOBAHHBIC TEMHBIC
TYMAaHHOCTH KOTOPBbIE Ha3bIBAIOT 17100y 1am1 boka.

[ 7100y7161 — ATO TEMHBIE Ta30-IbLICBBIC TYMAHHOCTH,
HaOJIroIacMbIe Ha (POHE CBETIIBIX TYMAHHOCTEH WJIH
3BE31. Takue oOnaka 001a/1ar0T OY€Hb HEMPABUIBHOM
(GOpMOI: y HUX YaCTO HET YETKO OYECPUYCHHBIX IPAHHII,
MHOTJIa OHHU IPHOOPETAIOT 3aKPyUYCHHBIE 3MEEBUIHBIC

06pa351. Tilinn




ABAAOTCA ra30BO-Mbl1€BbIMU 061aKaMK,
noAcBevymBaeMbiMm 3B€31aMu. Ecnn 3Be3aa (3BE34bl) HAXOAATCS B
MeX3BE3AHOM obaake nan psgoM C HAM, HO HeZ0CTAaTOYHO ropsiva (ropsun),
4TObObl MOHM30BaTb BOKPYr Ce6 3HAUYNTEIbHOE KOIMYECTBO
Me>X3BE34HO0ro B0O40poAa, TO OCHOBHbIM MCTOYHUKOM OMTUYECKOrO
M3/ly4eHns TYMaHHOCTM OKa3blBaeTCs CBET 3BE3/,
paccemBaeMbIN MEX3BE3LHOM Mbl/IbI0. HekOTOpble oTpaXaTesibHble
TYMAHHOCTM MUMEKT KOMeTO0bpasHbIN BUA W HA3bIBAKOTCS
Takue TYMaHHOCTU HepeaKO MMeKOT NepeMeHHYI0 APKOCTb, OTC/eXMBas (c
3arnas/blBaHMEM Ha BpeMs pPacrnpoCTpPaHEeHUA CBeTa) NepeMeHHOCTb
N31y4YEeHNS OCBELLAOLWMX X 3BE3L,. PeAKOW pa3sHOBUAHOCTbIO
OTpaXkaTesIbHOM TYMAHHOCTU AABASIETCA TaK HAa3biBAaeMOE CBETOBOE 3XO,
HabatogaBLeecs NOC/e BCMbIWKM HOBOM 3B€3/4bl 1901 r0Aa B
co3Be3guu lNepces. Apkas BCbiWKa HOBOM 3Be34,bl MOACBETUAA MNbl/b, U
HeCKO/IbKO /1eT Habitoganack cnabas TYMaHHOCTb, PaCNpPOCTPaHABLLANACS BO
BCE CTOPOHbI CO CKOPOCTbIO CBETA.




TyMaHHOCTH, MOHN30BAHHbIE
N3ayvyeHnem, —

YYaCTKM MeX3BE34HOr0 rasa,
CMIbHO NOHM30BAHHOIO
N3ay4eHneM 3BE34 NN APYrunx
NCTOYHWKOB MOHU3YIOLLEro
N3y4YeHuns

TyMaHHOCTH, MOHN30BAHHbIE
N3sy4eHneM, BO3SHUKAIOT BOKPYT
MOLLHbIX PEHTre€HOBCKMX
NCTOYHMKOB B MaeyHowm lyTr n
B APYrux rasiakTnmkax (8 Tom
4ymncsie B akTUBHbIX A4,pax
raflakTUK 1 KBa3apax).




Kpome Toro ectb

— obnako
MOHMN3NPOBAHHOIO rasa (naa3smbi),
n3ny4atoliee B BUAMMOM LBETOBOM
AvanasoHe cnekTpa. VMloHnsauus
_ MPOUNCXOAUT 3@ CYET
- BbICOKO3HepretTnyeckmx ¢OTOHOB,
: n3nyyaembix banaven ropsayen
3Be370U. Pa3znnmyaoT HECKONbKO
BMA,0B SMUCCUOHHbIX TYMAHHOCTEN.
Te, B KOTOpbIX NpoOUCXoaunT
- dOopMMpOBaHME HOBbIX 3BE34, N TE, B
'KOTOPbIX MICTOYHMKAMMU
MOHN3UPOBAHHbLIX POTOHOB
ABNSAKOTCSA NJaHEeTapHbIe
TYMaHHOCTM, B KOTOPbIX YyMUpatoLLas
3Be3a oTbpocmna cBom BepxXHUe
caoun, n obHaxmBLleecs ropsyee
ﬂ,ﬂ,po X MOHU3UPYET



Pa3HOBMAHOCTbIO SMUCCUOHHbBIX TYMAaHHOCTEN ABASIOTCS

, 06bpa3oBaHHbIe BEPXHUMM
MCTEKAoWMMM C/I0IMU aTMOChep 3BE3/; 0ObIYHO 3TO
o6os104Kka, cOpoleHHan 3Be340MU-TUTAHTOM. TYMaHHOCTb
PacLUIMPAETCSA U CBETUTCS B ONTUYECKOM AMana3oHe.
BHYTpM HMX 3aMeTHa TOHKasA CTPYKTypa B BUAE CTPYWU,
cnnpaneun, Meskux rnobya.




Pa3sHoobpa3zme u
MHOIO4YMCJEHHOCTb MCTOYHNKOB
CBEPX3BYKOBOIO ABUXEHUS
BeLlecTBa B MeX3BE31HOMU
cpese NpmBoAAT K 6osibLOMy
KOMYECTBY 1 pasHoobpasuio
TYMAHHOCTEN,

CO34,aHHbIX YAAPHbIMM
BosIHaMU. OBbIYHO Takme
TYMAHHOCTW HEA,0/IFOBEYHDb,
TaK KakK MCYe3aloT Noce
McyepnaHma KUHETUYECKOM
SHEPrMn ABUXYLLErOCS rasa.




YaapHble BOJIHblI MEHbLIUX
CKOpPOCTEN BO3HMKAIOT B

obnacTax Mex3BE34HOWM Ccpeabl, B
KOTOPbIX MPOUCXOANT
3Be34006pa3oBaHuMe. OHK
NMPUBOAAT K HarpeBy rasa A0 COTeH
M TbICAY rPagycoB, BO3OyXAeHMI0
MOJIEKYNSIPHBIX YPOBHEWN,
YACTMYHOMY Pa3pYLUEHUIO
MOJ1EKY/1, HArPeBY MblAMN.

Takune yaapHble BOHbI BUAHbI B
BMAE BbITSHYTbIX TYMaHHOCTEN
CBETALLMUXCS NPENMYLLLECTBEHHO B
MHPpPaKpaACcHOM aAnanasoHe. Psag
TAaKMX TYMaHHOCTeW 0OHapYy>XKeH,
Hanpumep, B oyare
3Be34000pa30BaHMS, CBA3AHHOM C
TYyMaHHOCTbIO OpuoHa.



