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\CKOTO NIOLIOLeH s CBETA 3Beajl SIBASeTCs OAHON 3
; 1 e3MHOM ACTPOHOMHH, DTa 3ajiaya HHTepecHa KaK C TOMKH
JCHHS BmﬂeHeHuﬂ npnpo;m TOIVIOMIAIOLEH CBET Cpejibl, TaK H C TOUKH 3pe-
51 HCNpaBJeHHs JaHHBIX O CTPOCHIH Hameﬁ 3BE3/THOI CHCTEMBI, MOAYHAEMbIK
OTOMETPHYECKHMH METORAMIL.

‘8a nocJiesHHe rojibl 57a 064aCTh ACTPOHOMHH PAa3BHBAJIACH HCRIAOUHTE/h-
HO. aKTHBHU OCOGEHITO—-ﬁJIElIO,IlapH HHTEHCHBHOH pafoTe COBETCKHX ACTpPO-
HOMOB. Mo}xuo YTBEPKAaTh, UTO BaskHeilune padoTsl MOCJAEAHUX JICT, HMEIO-
ine 60JBIIOE MPHHLHIHAILIOE 3HAUSHHE, BbINOJHEHB! HMEHHO COBETCKHM
‘actporomMany. OnHako MHOTHE BONPOCH HPOJONIKAIOT I 0CTABATHEH e~
BHISICHEHHBIMH H3-34 HEAOCTATOMHOCTH (PAKTHUECKHX JIAHHBIX.

B cosian ¢ 5THM B AGactyMaHCKo# acTpo(hiaiuecKoil obcepBaTopil Obu
npeAnpHisiTeL HAGIOAGHHS 1O LINPOKO# nporpamve, HMEIOLeH 1Ledblo BOC-
MOJMHUTE Npobei. D1a NporpaMma YCrneliHo BLIMOMHAETCS B TeUEHHE psila Jer.
Vike 3aKkoHUeHA M OMyGJHKOBaHa MHOroJeTHsisi paoTa 1o OnpeleseHHio 1
AHANH3Y 1BETOBBIX H3OLITKOB cnabuix apesn [56]. Hacrosiiee HecienoBanie
SBISIETCs BTOPOi paGoTofl, OCHOBAHHON HAa MHOTOJETHHX Psiiax HaGIIOACHHH,
BeALIHXCs NOUTH CO BpeMeni ochonains Abactymanckoi oGeepsaropiy, Ona,
BMECTE C TeM, 00beAHHseT OTAebHble HCCIENOBAHNA MPOGIEMbI PallaKTHIE
CKOTO [OTJOUIEIHST, BRIOOJHSIBINIECS B TEHCHHE TeX JKe JeT Pa3HBIMH  Cro-
‘cobaMu.

[TpuukMas Bo BHHMAHHe pasMepbl Halled FanakTuki, eCTECTBEHHO BO3-
HAKAET MbICAb, UTO JUIA H3YHEHHS KOCMHUECKOTO TMONIOUIEHHS BHYTPH Hee
HeA0CTATOUNO NOJL30BATLeST «OGBIMHBIMIS 3BE3AaMH WJIH JPYFHMH OGheKrTa-
M, NpHHAMIEHKAIME K [aakThke, HO TpeOYIOTCs OOBEKTHI, KOTOPLIC HAX0-
Jares 3a npepenami Hauredt Cagakrukn. TakuMi 0O LeKTAMH ABJSIOTCS JHLIL
pierajakTHUeckie TYMAHHOCTH, C MOMOUILIO KOTOPbIX BO3MOMKHO ONpPeLesnsifh
KOCMHUGCKOE MOTIoLIeiHe no Beel Toame Hauei [anaktiky, aa HCKJIIOUEHHEM,
KoHeuHo, 30He! Haberauws, Mexois U3 9T0ro, Mbl NPEANPHEAIN NIAHOMEPHIE
OnpeaeIeHHs oKazaTeneil 1Beta 0 H3OLITKOB 11BeTa BHEFANaKTHUECKHX TYM-
aHHocTef. 5

BooGLie 7e TOBOps, H3yUeHHe KOCMHUECKOro TOMIOUEHHsl MOMKHO BecTH
PASHBIMIT METOLAMH H ONHPAsich Ha PASHBIE TANAKTHUECKHE 00LEKTHI. :

TlepeunciiM 9TH OOBEKTHI, 4 TAKAe H METOJb, KOTOphe Hau6o: _"_e qac‘i'o
TIPHMEHHIOTCA TIPH HCCJIGNOBAHHAX KOCMHUBCKOrO MHOIIONIeHHS,
1. «O0uIKHOBEHARIE 3Be3JIb HameH FanakTukun (onpeneﬂenae 1o
JIeH | mﬁmmoﬁ nx noera) [119, 121, 112, 56, 113].
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FHhE COfIBHMH, OTKPBITHE I 11ApOBbie (onpeneneHis u;c mi*‘::'l’.
i apeiinx Anaderpos, Merox Tpsmuiep f) ka2 ah;
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--l[EE](lle TYMaHHOCTH {onipeaenente nokasarenei I1Berd:

5 o “no nedy) [124, 15, 11
Ry e emem?h[é_sggwu (nioKasatedu UBETA; NOJLCHETh) [92, 25, 431.

Jiefl mBeTa TyMaHHocTell H ocpeltaionux 3sesn) (5, 77 1. A5
e (_Ir.!eli“}.!i(’ BOTOMETPHIERKHE TPAIHENTE (c.ne._KTpogJoggxl\ieTp:m; cpaB-
HeHie NOKpACHERIAX 1 <xopyaabisns 3sesn) (107, 133, 371

8. Mexaneaaibe JUHUH B CTIERTPAX (RETEHCUBHOCTH JHHU KUPP'?;"_H)'
WHA MEKAY MHTEHCHBHOCTAMH AMHMH, PACCTOARMSME W N30BTKAMH  1RETA)
[142, 95, 73, 65].

XapaxTepiays NPHEOAHOCTS KARAOTO H3 fepeuncaeHHbIX THIOB 00 BEKTOR
TR H3VHEHAS TOMMOULERNS, MOKHO CACTATH CACLYIOULHE saMeyaHus.

I. MayueHde KOCMHUYECKOTO MOTIAOLIEHHA MO OGBIMHEIM 3B€3/1aM TIPOHE-
BOAHTCA B HemocpeacTaennofi 6IH30CTH K CoaHILy U 0K BO3MOYKHO,'B JIyH-
uien cayaae, &o 3000 napeexon. ScHO,-UTO 3/eCh HE MMEIOTCH B BHIY OT/EIL-
Hile ame3lbl, HaXoAmiliecs Ha Gojee faJeKHXx pacCTOAHMAX, MOCKOJDKY H3Y-
"etHe NOMIONIEHUS TPEOYeT yuacTis B HCCA@J0BAHHH DONBUIOTO KOJHHECTRA
apesji. [IPHHIETHAIGHO, IPH H3YUEHHI TIONIOMIEHHSL [10 3BE3/aM, MOMHO WTTH
€05 YroaHo Aanero or Coanna, HO NPAKTHYECKH MPHMEHEHHe 38esL orpa-
HUNHBACTCA CMOCOBHOCTHIO NPOHHKHOBEHHA HAG/I0ATENLHOTO HHCTPYMEH-
TapHS.

QuerHAHO, NPH MACCOBLIX ONPEIETEHHAX NOKA3ATENRH IBeTa 3BEI]L, ay'ile
npMensTh hotorpadimueck seton. Hapectno, uTo nocjeuit u HLHE CHM-
‘raetcs BechMa sBEKTHBREM METONOM, NOCKONBKY UYBCTRHTRABLHOCTL COBpE-
MEHHLX MIACTHHOK H CORPeMeyHast acTPOHDMHUECKAS ONTHKA MO3BOJHET NPO-
HUKHVTH JIOROJBHO A3JTeKO i OXBATHTH GOJBIIHE MACCH 3Be3.

3a nocAGHEE BPEMA B fedc HaYHeHHst noriolielns sce Gojee sHaunTens-
HOB MECTO 3AHHMAET MeKTPOPOTOMETPHA 3Beajl, TAK KAK 3ITOT Meroj Ia-
MiHoro TouHee, uem (hotorpathuuecknii. [Iupokoe npumenenne sToro MeToaa
JI0 CEro BNEMEHH OrpaHutiBamoch TeM. uTo Oblia 3aTpyiHeHa (OTOMETpHR
‘ena6ix sesn. Ho maofpeTenne (JOTOVMHOMNTENS TIO3BOAACT HEKOTOPBIM 00-
PasoM [IPEONOJeTh 510 Orparniedne. 910 eie H0Mbiie NOBLICHIN 0GHLYI0 1eH-
HOCTh daexTpodoToMeTprteckoro Merona. Tlpanna, cosnanve monHouetHOTO
JKATANOrA NoKA3ATENeH IBETA HA 0cHOBe 91exTpothoTOMBTPHUECKHY HAG 018~
HHil TpeOVET MHOTO BPeMEHH H TPVAA, HO 3aT0. 6AATONApA H0CTHRABMOT TOU-
;‘Eg{l‘Hciﬁ?ﬂgﬁrgggﬁﬂgﬁ;:wHﬁ CRETA b ZaHHOM HANDARIEHNH B HEKOTO-

. ATh MOKAZATENh [IBATA JHIUL ONHON 3BEANIHI.

e B ocHoBloM, 974 11BA MeTona —doTorpaduueckiil i aneKTpodhoToMeTpH-
g HECKWH— ¥ TIPHMEHADICA B HACTOANICE BPEMS K ONpEAeeHHIO NOKA3aTeHed
% . HBETA 3Be3ft 1 ADYLHX O0BEKTOB, ' /

xomﬁ; aﬁesmu_ge CKOTAICHNA MOBONLHO HACTO HCTOABAYIOTCA A8 HayueHus
o omqe:::om TOPIOIEHH, H;_m STOM MPUMEHSIOTCR 0ha Kiacca CHOMIIeNH,
HO OTKPBITEIE CKOMJIEHHA NPHMERSIOTCeA ¢ STof Heabio wane, OTKpEITHIC CROTI-

\(phyaiibie TYMAHHOCTH (ux pacnpefediense, ONpeacaeHne noKasare- |

Sy
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Ji ocHopanme Tpamnaepy [134], 8 1930 rogy, 00bABHTL He-

ECrBoBaline Mekapesanoro nornouennd. [Ilocne storo  H
b OKHBACHHOE H3yueHHe HoriolileHHs ceeta b [anakTHkel.
SICHO, HTO H3YUEHHE NOFNOUICHHA TONBKO 0 pACCesHHBIM CKOTIJIC
sratouito. HeoGXoiuMo 1no/b30BATLCH €l APYFHMH O0beKTaMu
Yl 0bero noroeHns, nojyueHiaa TpsMnaepoM 0o pac-
| aBEs/HBIM cKOmieHnsay, pasna 0.67 wa | Kujgonapcek. Ity BeiH-
4y HYHHO eqHTaTh NpeyMenplielof. B HacTosiee BpeMs 00lIee NOMIOMLe-
HHE ONPELEIsoT Ha | KHIONAPCEeK B pasHbiX HHAHBHAYAJAbHLIX HANPABICHHIX
I OKASBIBAETCH, WTO JUIsl pasibiX yuacTKoB I'ajlakKTHKH OHO MEHSIEeTCS B J0-
HOJIBHO IIHPOKHX Apeenax. B HeKoTophlx Hanpasieiusx ofilee NOIMOLIEHUE
AOXOAHT [0 YETHIPEX 3BE3/ALbLIX BEMUYHE 1 OoJice, KAK 3TO NOKA3BIBAIOT pabo-
qw [L [ IMMapenaro [43, 441 u apyrux (54, 10].

OObscHeHRe NPHUMHBL 3auiKeHHoro aHavenns Tpamnaepa  JAa-
etest B padote K. A. Bapxatosoi [10]. Ona ykasbiBaer, 4o npH oleH-
ke JUHCHHBIX AHAMETPOB CKOMJEHHs HAZO YUHTHIBATH MOMNIOLIEHHE CBETd,
TAK Kak, uem Godblie norjiouiernie, TemM 60dblie MOPPELTHOCTH B OLEHKEe AHa-
METpPa CKOIJIGHHSI.

[lo WapoBbiM CKOIWIEHHIM: NOTAOULEHHe CBETd, KAK H3BECTHO, NOAYHAET:
Cil CIOHUIKOM ll[)B}’M(‘-Hh[llellllbl.\1 H B HEKOTODLIX CJYHAX Adaxe OTPHUATENb-
HbiM! D10 spAeHHe MOMKNHO 0OLACHHUTH BO-TNEPBHX TeM, 4TO IApOBhlE CKOIIE-
HUsl PACHOJOAKEHbBl HA BBICOKHX TaldKTHYECKHX IIHDOTAX, TOPAA KaK MORIO:
HAIOLAA MATEPHS CKOHIEHTpHpoBana Oan3 miockoetd [anaktuxs. Bo-sTo-
fIbIX, CaMH L1apRBhLIe CKONJIeHHS§T H3VUEHbl HE TAK MOJHO H K TOMY }KCAT[[)}J’,‘J:
1O [[PABMIBHO YCTAHOBHTH HOPMAJBHBIE LBETA At BRIBOAA H3OLITKOB [BeTa,

3. IMoncuetom sseayt (Meroq K. ®. Oropoxnukona, Boubpa H
JAPYTHX) BEJHYHHA MOMIOUIEHH:A ONPEASIAETCH Aifl JOBOMLHO OOJBUIMX pac-
CTOSIHMIT 1 B BTOM cJiydae JaJpHOCTh OTPAHHYHBAETCH JIHLIL NPOHHKAIOWLEH
CIOCOOHOCTLIO HCMOMbayeMoro HHeTpymentd. Kak crajo n3sectHo, obliee
rorsolileHie onpejeasiercs MetonoM Bosnb(a  JA0BOILHO rpyoo?, mo3Tomy
TAKHM OHpe/IeeHiaM He NpHaatoT GoMbILIOro Becd. Onuaxko, K, ®. Oropo a-
wukor 140, 42] gan yrouHenipifi METON, [0 KOTOPOMY HECPABHEIHO HAJEH -
Hee oUeHuBalTea Kdk obillee MoraoleHyde, Tak 0 paaMephsl T)’MHHHOCTEﬁ.
TlopcueraMu 3Bes/t MHOro aaiHManuch [lyJKoscKHe acTpOHOMBL [8, 301, BHee-
liiHe GoJibIION BKAAL B 3Be3HYI0 ACTPOHOMHIO H B 00JacTH M3yUueHls 00Iero
OO EHI A, :

MeTos 3Be3IHbLIX NOACUETOR NPHMEHSWICH /1A PelleHiis OTAlIBHBIX 3aaan
1 B Apyrux oGCepBaTopusx; TAK, Hanp., B AGacryMaHcKoil  00CepBaTODHH
. K. Xapanse (64, b6| Hceneponas o0Owee norgoimenue B Mectioin Cu-
creme H B ckonaenyn [Laesyr. Ho B HACTOsIIEE BPEMST CO3AAHO NOBO/JABHO MHO-
10 KaTaNoOToB ToKasaTeael [BeTa 3Beajl i BMeCTe ¢ TeM paspaGoralbl JpyrHe
METOB AN NOJYUeHHst OGULEFO TONIOIIEHHS, a TOTOMY K  KpOMOT/HBBIM
AREAHBIM TIOJICUeTaM NpHOEraioT YKe pelKo. :

1 A, THXO0B HaMUOIQ panblle YKasal Ha CViecTROBAlHE MEeRIBeaHoro
[oraonems B cpaan ¢ orHpbitieat addgerra T xosaHopusana [47]. Hieo
10 preToAHKy, npHMeneniyio T H X 0B BUA MOKHO CYHTATh HPABHILHBIMH Jaike ¢ T0Y-
IKH BpeHHs CoBPeMeHHaro COCTORHHA l'lpGﬁJIe:\lbl.

2 Merojom B ouaba, npH deldaHnn, MOMHO HOAyuHTh OOMLEe MOMIONEHHE
T A000To YHAacTRA B BHANMOM 1 HipakpacHoll ofiacri cnexTpa. ‘
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(. Jlag onpejeactist J3GHPATEIBHONO NOTIOILEHHA O RACCICE
nit 110 Beell ToJIle [anaktiKy HeOOXOIUMO I](){leDBd’EbC-ﬂh KldK MbE
.  pbillle, BHEFAJAKTHUECKHAMH T}'MHHHOC‘THMEL B "ﬂbjﬂﬂlllu‘i 1{"‘1 (; b Mh]li‘_'
raeM foKasaTedH LBera pHEraIaKTHIECKHX ryr\m:mt)creun111‘.:::3;;11:5381\1 X
A% HAYUCHHH HaOHpATEIBHOTO HILH QOIEr0 MOMNVIOLLEHHS Lt e
A 'H_apmi)' ¢ npenMyLiecTBaMi, ¥ 3THX 061101{,1'013‘ nnriiem.n’ﬂ H EIIL,IOLTHTK}‘!,.
74K MAMpPHMEP: OHH HE perpevatorea 6au3 n.rmcnm?‘u ll-i’lthil]‘:ll, At OI;IrpL-
JeAeHHS H3OBITKA UBETa TPYAHO YCTAHOBHTD I[Ophld.-?bl'lblc qu‘wl?]u‘l. 1. Tem
e MeHee H 8 HacTofLlee BpeAs BHErAMTAKTHUECKHE TYMAIHOCTH yCHewHo npH-
MEHAIOTCH Af5 H3YUCHHH MOCIOUIEHHS.
5, Onpeaenekite H3OUPATEILHOIO MOrGILEHHS MO OEPEMEHHBIM 3BE3/AM:
1, UMEHHO,—10 LeheHIan, s6HBH NAOCKOCTH [aJaKTHKH BOSMOKHO IO pac-
crosunit B 5000 mapcek i GodibLe, TpHYeM MOXKHO C YBEpEHHOCTBI0 CUHTaTh,
4TO Ha BHICOKAX FaJaKTHUECKHX LIHPOTAX nedenAbl BHIXOJAT 3@ CIOH NOMIO-
jnajolero sellectda. [IpenMyIIecTso Hedie ]l Mepen PsiiaoM ApYrix 00heKToOB
CAKIIOWAETCH B TOM, UTO 10 HIM MOTJOULeHHE H3YHaeTCs, riaBsHBIM 00pasom,
s 30He HaGeraHNs, T. €. B cAMOl HHTEpecHOH 30He, e GOoJblLE BCEra CKOHE -
TpHPOBAHO TOTAOUIAIOUIEr0 BEILECTEA. Takus 00pasoM, B CMbICIE HCCACNO-
4aHis PANAKTANECKOTO NOMOIIEHHS, BHETa1aKTHUIECKHE TYMAHHOCTI U nede:
Wbl AOMOJHSIOT APYD APYTA, TAK KaK TaM, rje OTCYTCTBYIOT BHETaJaKTHYE:
cKIle TYMAHHOCTH, HaX0auTes Goabiie LedensL u 1H2000poT.
S0 1 SBHAOCH TIOBOAOM TOTO, YTO Mbl BHOpPAIH 5TH 00BEKTD! TS H3yue-
fis nongouends B Fanakmike.
6. HMayuenuenm pacnpeaeiciis audQysubix TyManHocrei B. A.AmGap-
wyman u I T. Topredanse [5] ycraHoBuaM, WTO MONIOWIAONLAs
cpena g raJJRKTHKE He HDCH,CTBBHHETCH GﬂﬂliOfl{ H CIJIOUIHOHA H 34 NOrJoHleHHe
OTHETCTREHHBL OT/EAbHBE JAHCKpeTHEE ofddKa, T. €, INOIGCUEHHE KIOHKOBA-
10. [lpumeneries AHBy2HBX TYMaHHOCTEll YCTAHOBJICHB! IJIOTHOCTE MOMVIO-
iaioniek Marepii B azaktuke i jApyrde xapaktepueTuku. CooTBETCTBYIO-
| I1LHE METO/b! OCHOBAHE! HA JIOTYIEHNH, HTO NBIIEBLIC nuthhyaible TYMaHHOCTH
TOANECTEEHHEBL C MOCJOMIAIMHMHE BLIEBBIMH o0aKaMH, KOTOpbLIE OTBETCT-
HeHHBL 33 NOrjaoiledie cBerd 3Be3f. 310 ponyiledHe He BbISbﬂBaC'l‘ (‘()MI]E‘,!]llﬁ,
a(::,;“? ??FETOSIHEE 'Bp{fi\lﬂ, ONHAKO, BOJBITHACTBO ACTPOHOMOB CKJOHSIETCH K
’ui{x) T n:ﬁg?j;ﬁiﬁ;walmomn' HaxopsLKecs BOJHBH TOpAMHX (pan-
BoAant o B b T HCST‘SB?EF] u;m,my cofo, KaKk H4 STO YKa3blBaIH
NeronA U e 2 1571, 910 nonyliteHue HAXOJUTCS B coracu
efinHckoro [32] ¢ Toukn apenns KoTopo# B oGpa-

?OBSIH?H SBESL YUACTBVIOT KOCMHUECKHil ra3 | nblab, [TpH 1aHHOM COCTOSIHHH

;Z:f:: ?;i}:?c:;l:’:“?am COMHeHui Jonyuienne, uto audQysHple TyMaH-

et Ht;ﬁnomomamuumu ofinakaMmii, [03TOMY MLl BIIpaBe

sl :(apai("repnc’rl}ilﬁaw ;i}iJgTenbiioro HAH O6ULEro NorIeUients, OCHOBBIRA-
X 3BE3l, HAXOAAULHXCS 34 TYMAHHOCTSIMHZ,

U Bnecn ua
A0 UMETH B mMAV To!
MOCHOJBRY, Kak mokazany [ A, llfl :;r ?‘:‘lill'm
i TYMARHOCTIE 1e MACHTHUHBL ¢ fipt
-2 Ha npakritie, snpoues
{ hoH TYMAHNOCTH,

. [;1 1)(1!):1 srz‘ra bl e audiyausie TYMAaHHOCTH,

L e a1 e |67, razoeeie quddyanbie

ey UIH OTPAHATRALHBIMY  TYMAHHOCTAMH.
PYIHO OCYUICCTBAMO, HOCKOILKY AEMIAGT ¢BeThii
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-~ [lo au(QpysHbIM TYMAHHOGCTAM MOKHO TaKiKe NOJY1HTE QrHOMIeHHA 06-
110 MOIVIOMIERHs K HAOBITKY HBETA, = % (em. [132, 711.

7 'Ci’l’él(TpOlbOTOMBTpnlmCHne rpajiHedTbl JaioT BOAMOMHOCTE MOJYHHTE
4 AKOH HOTIoUeHHs: A=h-1"",

Jlist 3TOT0 CPABHHBAIOTCH MEMKIY co6off 3Besaa, CHILHO OKpalICHHAH
HOfIOIISHAEM, H 3Be3jia, He NOjBepriiascs MoKpacHEHHIO. CpaBHeHHE HHTEH:
CHBHOCTH HENPEpPLIBHOrO CreKTpa 0Genx 3Be3J| €T BO3MOMHOCTD JIOBOJILHO
YBepEHHO ONpPeAelsTh 3HAYEHHE 2 B 3aKOHE nommouieniy. Kak H3BECTHO,
SHANME 33KOHA MONIOLIEHHSA JAeT BO3MOKHOCTD JIETKO NepeBecTH HaGHpaTesb-
joe nomolienie B obliee.

Psin asropos [107, 133, 37, 122] ycraHOBH/IH, UTO BEAHUHHA ¢ 15 BHIOH-
MOJL UACTH crekrpa GJIM3KA K eAMHHIe; 9TO YKaablBaeT Ha TO, Uro npeobnd-
AAIOIEE UHCJO HYACTHLL B NBUIEBLIX 00JaKax HMEET pasMEpbl [OPSAKA JUIHHLL
BOJHBL @ =¢- 10 * cM. CiieloBaTe/IbHO, STOT METOA AdCT BO3MOYKHOCTb H3y4aTh
HeKOTOpble (PH3HUECKHE XapAKTepHCTHKH Ja(y3HOH MaTepHH.

Booblile, MexK3Be3aHEIe IbUIeBble 00/1aKa MOXKHO H3yuaTh, KK H3BECTHO,
¢ Tpex CTOpOH: a) K4k cpejy, IPOH3BOJIULYIO paccesiHie CBeTa,—Ha OCHO-
patng (hoTorpahUueckux H KOJOPHMETPHHUECKHX nabuogenuit, 6) HX XHHA-
MHUECKHE XapaKTePHCTHKH—IIO 3Be3jiaM, HaXOAsUMHMCA B STHX e TyMak-
HOCTAX, B) CTPYKTYpYy H (H3HUECKHE YCJIOBHA—IIO cBeTsibiM O y3HBIM
ryMaHHOCTSIM. B JlanHOi paGoTe H3yueHHe MBLICBLIX TYMaHHOCTEH MPOH3BO-
AHTCS, TIABHBIM 06Pa30M, Ha OCHOBE KOJOPHMETPHUECKHX AdHHBEX.

8. MeaneaHbil cy6CTpaT siBAseTCs NPHIRHON o0pa3oBaHis MeK3Besji-
pprx Juidi H v Ko Jlas HeKOTOPBIX HalpaBieHHi YCTaHABJIHBAEGTCH KOppPEJsi-
WS MEIKAY H3GBITKOM LBETA # HHTEHCHBHOCTBIO MEKSBES/IHBIX nunui. Kak
rokasaJl psijl HCCJeoBanHii, 3Ta 3aBHCHMOCTDH noayuaercss npAMOJIMHEHHOH.
D70 MOHATHO, NOCKOJbKY HHTEHCHBHOCTD MEN3Be3HON JHHHH JIONKHA YBeJIH-
qHBATHCH € PACCTOsIHUEM, a € paceTOsiieM CBASAH H nabeiTok uBera. Boobue
CUNTAJIOCH, YTO MeraBesaublil rad B [ajlakTHKe pacnpefeeH pPABHOMEPHO,
OAHAKO, eclil NpHIHAThE, YTO MHCTO FA30BLIE nuyasbe TYMAHHOCTH TeHeTH-
\ecKH cBsi3aHbl ¢ paHuuMmy aseanamu O H BO [57], To Torga OKaKercs, UTO

pacrnpe/ie/ieHHe rasoBhix TyMaHHOCTE! BOBCE HE OJIHOPOJIHO, HO, 110 CPABHEHHIG:
¢ HUMH, NbLIEBbIE TyMaHHOCTH Gonee HEOAHOPOAHKL

B noc/eHee BPeMst NPHHATO CUNTATh, TO TAE NPHCYTCTBYET TIHIb, 1o-
BHAMMOMY TaM HMEIOTCH H Ta30Bble HACTHILBE MeKapesHoro cyGerpara, HO Y-
nepikaaTh 06paTHOE HeJb3f.

Vayuenue NONIOUIEHHS CBETA B Fanaxtike Obwio Hauato Hamu B 1939
roay. Lo STOi Lelid cHauaa, B KAGeCTBC OOBEKTOB ObUIH BhIOpaHLI HAMU
AHeraNaKTHUCCKHE TYMAHHOCTH H «OOBIUHbIEY 3BES/LBL. [Mpu 3TOM 1O OOBIMHBIM
3pes/aM NOMIOUIGHHE MBI H3YUaJlH Ha MATEpHale, NollydacMoM na 20-cM Ka-
Mepax 40-cm pedpakropa, a 1o BHEraJAKTHUECKHM TYMaHHOCTAM—HA 36-CM
aHaGeppalHOHHO KaMepe. 3artem Mbl NPHCTYIHIH K H3yUeHHIO MOTJIOUIEHHS
cBeTa C NMOMOLIBIO OnpeesenHs foKa3saTesefl UBera repeMeHHbIX 3Be3Jl THIA
netenn. AToro nopfuKa u GyieM NPHAGPIKHUBATLCSH TIPH HANOXEHHH HACTOS-

1eil paGoTht,
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TR : 1L Mb{ OCTAHOBHMCH HA ONHCAHHH H
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ATITAPATYPA M METOJIUKA
§ 1. HaGaroaarenbubiii uHeTpymentapuit

OnrHYecKan cxXema aHAOEPPALHOHHON KaMepk!, ¢ KOTOPO/ MBI BBIOJHH-
4l HALT OCHOBHbIE HaOJIOEHHs], IpeAcTaBieHa Ha yepreke 1. Kamepa cMol-
THPOBaHA Ha MAPAJIIAKTHYECKOM LUTATHEE, KOTODKIH CHAGXKEH THPERbIM Maco-
BBIM MEXaHH3MOM.

(PokalbHoe noJie B ykazaHHol KaMepe cdeprueckoe i NO3TOMY TPHXOTHT-
Csl MOJIb30BATHCA (DOTOIVIEHKAMH.

AnabeppauHoHuyio Kadepy, HeCMOTpPH Ha HaJlH4He B Hell JIHHSH, HYIKHO
CHHTATH MOHTH CBOGOJHOH OT XpoMaTHUeCKOH aGeppanyy, Kak Ha 910 YKasbi-
BaJii B cBoeil padote UI. I'. Topaenanse u E. K. Xa pagse [19)

OnTHYecKHe NAPaMeTphl AHAGeppaHOHHOMN KaMepel CJAeAyIOIIHe: JiHd-
MeTp chepHUeckoro sepkana 444 mm, auamerp KODPEKUHOHHOH JHH3BE 350 MM,
(horycHoe paccrosnue cepuaeckoro sepkana 625 M CJIe/I0BATEIBIO, Mac-
Ta0 TaKon, yto 10 MM cootBercTByeT 55: a cBetocHsa HHCTpyMeHTa 1:1.74,
r. € okoyo 1/2. Hesunsernposaunoe nosge umeer paguyc 155" Taxum o0pa-
JOM, 110J1€ HAlllero HHCTpyMeHTa MOMKHO CUHTATh BHOJHE GeaynpetHbM BHYTpH
Kpyra 1namerpoM 4°. Ms ueprexa | siciio, uTo y KaMepsl HeBHHEETHPOBARHOE
{OLIOC NOJle paBHO: ke — DI'=11.5 —14% 2, uTQ COOTBETCTBYET, MpH-
OiusnTeapHo, 4%-am. IMostomy, ecin AHAMETD KOPPeKUHOHHOH JIHHAhL 3a1H-
(hparstHpoBaTh 10 33 ci,—HEBUHLETHPOBAHHOE NOJE CTAHET OOJBIe, Yem 5Y.
Ilpuiinmas BO BHHMAHKHE MacluTaG HAIETO OIS | JAHAMETP HeraTHBa PaBHBIM
8 CM, BBISICHHM, UTO HETATHB NEpPeKpPHIBACT HeGO Ha 49 KBAZIDATHEIX Dpaayca.

Ueptens 1 bsbatn

[Tpn pororpamposanuu kamepoii, ruAHpOBalHE IPOHIBOAHTES T-CM T'ii-
AoM. HeGouplioft AHAMETP ruja Hecko
THAHPOBAHMNS,

JILKO 3aTpy/AHfeT noaGop 3Be3an s
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HPOHHIATEABHYIO ClI0COOHOCTL aHa0eppalHOHHOH KaMephl.
1 9TOTO BONPOCA MOKHO ObIIO Obl CKd3aTh, UTO HPOHH-
\GHOCTE KaMephl Ha MHOro 0oublie, ueM y pethpakropos. J10,
0 NPHIHCATE TOMY, UTO KaMepa CBoOO/HA OT Beex HCKAaKeHHI!
BOOPAKEINIH, & TAKKE IONTH JIHLIEHA XPOMATHAMA H AdeT HAo0pa-
[ BECbMd MaJbiX Pa3Mepos,

H3MEPHIIH JIHHEHHBIE AHAMETPBL CAMBIX CJAA0LIX 3B€3J HA HaAHILIX
iienkax. [IpH STOM Mal M0/b30BANNCH H3MEPHTRILHEIM TIPHGOPOM Tandepa.
BpllH HBMEPEHB! HeThipe NJICHKH MO MATh 3BE3Jl Ha KaxkjoH, M0cJe Hero Mol
NOJYHHJIH CPEIHHE SHAUCHHA AHAMETPOR CJ1alblx 3BE3H OT 0.02 mym g0 0.03 M.
STH sHAUEHHS HECKONKKO verynaor MakeyToBCKOMY TeJaeckory, YCTaHOBIeH:

soMy B Anma-Ara [49]. j
OuHAKD, AHAMETPEl MpefelibHO cnabix 38e3[ Ha HeraTHBe 3dBHCHAT OF
UEHTPHUPOBKH ONITHYGCKOH YACTH HHCTPYMEHTa W OT H300pa:KeHHs 3Be3ll, XOTil
| TSI M3Mepelis JHHEMHbIX JHaMEeTPOB 3Be3/l Mbl NMOACHPAIH BCeKe TaKHe, KO-
TOpLIE elle MPUTOAHB JUisT (POTOMETPHYECKOrO HIMEPeHHST HA MHKPO(DOTOMET-
pe. TH BeJHUHHBI 1HaMeTPOB OTHOCATCA K H30GpaKeHusM npH (hotorpadupo-
paHuy Gea (puabrpa. Pasymeercs, BCAKHe JONOJNHHTE/BHBIE IMOCKHE CTEKJIA
BHOCAT XPOMATH3M M, C/EJOBATEIILHO, YBEJAHUMBAIOT NHAMETP H300PAMKEHHS.
Ipu nenosssoBanny rienox «Msonanxpom 400 HD»  npuHHMAas NOKA-
satens Lpapumunssa pasupiv 0.8, npu  UETHIPEXMHHYTHOH  IKCAO3HUHH,
| IS POHHIATENLHOM CHOCOGHOCTH HHCTPYMEHTA Ml HOJYHHJIH thopmyny:
(R0
| s S
=13.0 4- 2.0 i
m —+ lg 5 (a)

4

Mepbl MOKA3aHa Ha dororpagun 1.

Hamit noayueHs! Takxke sMudpuueckie hopmyabl JUist TOH JKe HAEHKH
B KOMOMHALHH CO CBETO(pHIbTPAMH:

mge =114 4 2.01g (nas cuHHero (pribLTPA) (6)

240
mgu=11.6 -|-2.01g —'5%,5{'1“ JHENTOro (PHisTpa) (8)

'‘Kak BHAHO H3 5THX (DOPMYJ, TOCHAE NpHMeHeHHs CBeTO(HIBTPOB, KA M
HYXKHO OBLIO 0XKHAATH, NPOHHLATELHAs ClIa HHCTDYMEHTA CHIBHO Tafaer
H KpATHOCTE (DUIBTPOB, CYJIS N0 STUM AaHHBIM, NDHMEPHO, pABHA 4 (o xKpatHO-
¢TH (PIVIBTPOR MOAPOGHE! M3JNOKHM HIZKE).

[TockoapKy (opmyisl (a), (6) H (B) HHTEPHOJALUHOHHbLIE, HeXelaTeNnhio
[0JIbA0RATHCH HMH JUISl UIHPOKHX HHTEDPBAJOB 3BE3/IHBIX BEAUUHH H 3IKENo-
AHILHH.

[MocTosHuan B 9THX (QOpMyllax oupelelseTcs YCIOBHO H OHa paBHa Toil
ABEsIHON BeJANUMHE, KAKAs MOJyyaeTcs Ha AaHHON (OTOMIACTHHKE MpH Jak-
Hoii axcrnoauixy, [1oaToMy fcHO, YTO NOCTOSHHAS H3MEHHTCH, Cli Bhillenpi-
BefieHHble (JOPMVJIbL OJYUHTH G MOMOMIBIO APYFHX HErATHBOB M UPH JAPYLHX
sKenosHuMaxt. Boollle ke no 3Toi (opryie MOXKHO NOCTPOHTE KPHBLIE W
nosb3oBaThes Myi Aas pasneix cayuaes (E. §I. Borycarmaseraa [L1]).

L [Ipu uenoussopatitt (otonzeni dyseTBATEALIOCTR0 5000 HIL Ha anaGeppa-
uHoHHOf KaMepe aa 4 MHHYTHE Mbl TOJAYUACH 3BCHABL 17-OH BEJNHUHHBL, FAK UTO MOCTO-
PR ARHan B opyye () gosia aanenHThes 17-Thio B CAYHac NPHMBHEHHS TAKOHR maeii

Doto | gogm
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Ba, ripH'Huuml{a.rimmn ONTHUCCKAR cXeMa }il)TOpO!(.'.'I,flEl?TUI' i _1111‘“ B(.;_
""};“";taéa'm-tuﬁ MHKPO(IOTOMETD HYAKHO CHHTATD HECKOJABKO YCOBEPIICHETBD-

S SAMILA N0 CPABHEHNIO C HEPEBIMH SK3EMIIDAMI, BHUIVILCHIBINIL B i

ERE S

koM Comose aa nocieamie rost TToapoGuoe onucanne STOro MHKPO(OTO-
'mérrpa aaercy B cratee B. B. Huronosa [39], a Teopus MIKpO(OTOMET-

‘pa—8 padore A. B. Mapkona [36]

Uepten 2 bshodo

Ha amukpodoromerpe HMeercs aproMathyeckas (Qoxycnposka. Kpome
T0F0, € OIHONO H TOro e oKvaapa s NpoH3BOAATCH OTCYETHl HIKAJLI TaJlb-
EFAaHOMETpa, a4 TaKke NPHBOAHTCA 3BE3/d Ha Kpecr Hurell Jjis H3MepeHHs!.
DoKYCHPOBKA NAACTHHEN nposepsercs Kak uepes 05, Tak u uepes 04 Ilpsino-
VroJbible KOODAHHATLI OTCUHTBIBAIOTCA Yepes (g, HaXOAAUIHACA PSIIOM ¢ OKY-
asipom (5, uro BeckMa yaoOHO npu H3MepeHHax. Donbuioe BHUMAaHHE GHINTO

VACJHEHO HaM il HCCAeJ0BaUHIO MH!\'DO'(I)OTOMGT;)H 1 HabawaaTeaLHOro HHCTpV -
MEHTA, K H3JI0MEHHI0 Yero Mel M NPHCTVIHM.

§ 2. Ouinbra QOKYCHPOBKH MAACTHHKH B MHKpOdOTOMETpe

[lpi H3vepeHin Beanuusnl 38634 ¢ NOMOUIBIO MHKPO(OTOMETpa, Ha dho-
TOFPAPUUECKHX MAACTHRKAX U3MEePSIOTCS NAOTHOCTH HIN TOUEPHEHHS, BbI3-
HAHRHLIE HA TLIACTHHKE NOTOKOM JIYHHCTON SHepriH 3Beast.

Hsmeptiliilﬂ NPOHSBOMATCS cAGAVIONIHM obpazoy, [1a maaCTHHKY magact
n‘yqox JYSEH B BIAE BPYIVIOro Oaiika. YKasaHublit GIHK, BO BEMS H3MepeHHs,
_I:;;l;:lﬁxﬁl‘ﬂﬁ 10 HA 3BE3NY, T0 HA (0N MAACTHHKH, BCIEACTBHE YEro NpoHCXoAuT

ABLICE HIH MEHBLUIEE NONTOIUeHHe YKAZAHHOTO Ny
! J > YKa ) Ny4Ka ModepHe a-
CTAMH IVIACTHHKH. . / e S
: Haumepenne dona HPOH3BOAHTEA BO
HEOOXOHMO B CBRIH € TEM, UTO MK He M
1a No Beelt naactuuke. Iockonnky
IBIM 06Gpa3oM, oT cReyeHns HO

JAH3H OT H3MEpAeMoR  apesjibl,  3TO
OIKEM DYYATLCH 34 OAHOPOAHOCTD (DO-
(on Ha doTonnacTuHke o6pasyercs, rias-

HHOTO HeGa W OT nposBieHis (Byans) C
HO, NTO COOTBETCTBYION e i i
i YIOIHe BOSNEHCTBHA He SIBIAIOTCH 06A3ATENLHO OIHOPOl-

7 C}_ie.ua H3MEPEHHS HeratHeHOoro M
(otorpauteckinmu u (porornayansy

——

Mopagox wadmo
OMHCAH HPHp,

ATEPHANA B Hallem ciydde ¢ JBYMA—
BIME—H300pAKeHuaMHY, TaKoBa: apesnsa

2 0018 ABVY
ACHHE | TIOAv qelinn ABYX MB00pamennit Ha ool mIIACTAHKE

Anrmaparypa o MeTojgMka 13

(ph)-—thon-—3peana (pv) —pon—asesna (ph)-sseana (pv). TakuM 06pa3oM,
[IpH H3MEPEHMH HONYYacM 10 2 orcyera raJnBaHoMeTpa, JIPH HaBEeHHH Ha
Kaz/loe HaoDpaMeie speapl 1 o,

) '-le_pes E mbl 0603HaHM PEIVILTAT H3MEpPeHHsi MIACTHHKH ¢ TOMOILLIO
MHKPOhOTOMETPE, BLIPAKAIOUMA BeMu Iy (otorpaduyeckoro adifexra, ma-
BACMOTO SBEIOH, T. €. OTCUET MUKpOdOTOMEeTpa.

Bripamenne a1 E takopo:

= e

sy

[t
n/ —n,
rie n® 0 n/ orbpoc rajbBaHOMETPa, COOTBETCTReHHO, NI HABENEHUH HA 3BE3-
Ay u una o, a n—otropoc npu Temuote. [Ipn namepeHuax Mel Beerga npH-
. PABHHBAJH Mo HYJI0 MepeMelleHHeM LIKabl rajseadoMerpal, 6rarogaps emy
ypasHeHHe (1.1) riepenHcbiBaeTes B CleAYIOIeM BH/IE:
E 4
gl (1.2)
n/ 3
[Mockonsky n*<nf. ua (1.2) crenyer, uro BenuusHa E MOMET MEHATHCS OT
0.00 o 1:00. Ha npaktike Mbl ualile BCero noJib3yeMcH BelnudHol E, sakiio-
yalolieica B Ipeuenax
0.10< E < 0.92,
Penko npHxoanTes nojb30BaTbed BeddudHol E B npexenax:
00-6 < E <0.98. -
TIyKHO OTMeTHTB, MTO JUISL YAOOCTBA BhIUHCIACHHA H 00pa0OTKH, 3Haue-
uue E nyume yeeynunpats B 1000 pas, 1. e. syecto (1.2) nosssosatbes (hop-
MYJIOH:

E=1000 1
1

XoTs1 eAHHHIIIEL TPETHET0 3HaKa B 3HauYeHHH E MOXKHO CUHTAThH HAXOJANLH-
MHCH B IIpeneiax OIIHOKH H3MEPEHHH, HCNOJR30BAHHEe . HX, TeEM He MeHee, 0CO-
GeHHO HeoGXOAMMO [pH paboTe Ha HeNMPAMOIHHENHON YaCTH XapakTepHcrTHue-
CKOH KPHBOM, ¢ KOTODPOI B ACTPODHIHKE YACTO TIPHXOIHTCA HMETh AENIO MpH
H3yueHHH c1a0piX 00BEKTOB.

OGoaHauaM IJioULaas GMuKa Uepes S H COOTEETCTBYIOUIHI el JHaMerp
uepes D, a 1uroiajib M306paXKeH s 3BL3 L S 1 ee anamerp—d', ponyckas
UTO PHAHPOBKA 8BE3/(bl OTIHUHAS W, CJIEIOBATENHLHO, H300pa¥eHHe 3Be3jibl
kpyraoe®. Torfga 3aBHCHMOCThL MEMLY IHEPTHENl JIYMHCTOrO IOTOKA, Hanai-
wero Ha (hoTosJeMeHT MUKPO(QOTOMETPA, H OTOPOCOM ralbBaHOMETpa, 0603-
HAUGHHBIM B HAUleM cJyuae uyepez n°, BeIpaz<aeTcs CjAefylouiHM o6pasoM:

a* =[S, + (5 —S)1, (1.4)

(1.3)

1 [la mukpotoromerpe B, B. HRKOH OB  Mbl YETPOHIH MEPEMEIMEHHE Lk~
Jbl UG IPHBEIEHH OTcUeTa HA TEMHOTY It HYJII0 IIEANE, 9T0 NPH HAMEDeHH mpej-
CRARASET GOJLLIOE YA00CTRO. B KOHCIPYRILHH HOBBIX MHKDPO(MOTOMETPOR HeolXOMiMo
YUHTBIBATL 9TOT ONLIT.

2 Cyunli DAOTHYCCKOrO HI0OpaKeHHA 3BES/BI," BRIShIBAGMOIO HETOUHON THIN-
DOBKOI, Oyer paccMOTPEH HIHe.
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f‘ii;ﬁ' 1. Koa(uuvent [Po3pAAOCTH 1

3 e/IHHHILE nJoia 3peaHoro IESUC)pH-

(eH I; —Takoil e KOI((HUHEHT NpO3PAUHOCTH A5 (hoHA TIACTHHKH.
mbmg’ciwqge or6poca Ha (hoH, paBHOTO n/, anagornuno (1.4), nmeem:
R nf =7 (51p): (1.5)
BameHas B YpaBHEHAH {1.2) sHaueHus n* nn' p.'u‘wncmzmu (1.4) =
((1.5), mOTyHHM:
 SLA4(S—95)1
Fes 2l e
Si;

HIH

5 1;:3(.‘1-1)4-1. (1.6)
S\I

Ecoi naontai 6aiKa 1 3BE3AH 3aMCHHTH JHaMeTpaMu, NONYUHM:

L@ -E)e-1) o

[1pit HSMEPEHHAX HACTO NOAYYALTCH, YTO SMYJIbCH3I (bOT(‘r'ﬂJ‘lZlC.’J;SHII(I{ Bbl-
LOAUT B3 (OKANLHOR MAOCKOCTH, T. €. M3 TOH IVIOCKOCTH, B KOTOPOH oToKy-
CipoBaH DANK Ha SMYABLHIO. STa MVIOCKOSTh ABASAETCHA NEPEeHAHKYTAPHOH K
onTHUeCKOf ock. T1pn Bhxoie smyapcid H3 (okyca, auamerp D Ounka yse-
MHHBACTCS H IPH 9T0M HA PAHYIO BEHUHHY A8 PasHBIX HACTeH IUIACTHHEH,
BEIAY HAKAOHA nocieueii. TakiM 06pasoM, npH HApyLUeHHH (OKYCHPOBKH,
1f4 (NOTOSJIEMERT NAAAeT JyUHCTas SHEDIHH, HAMEHEHHAS N0 CPABHEHHIO C TOH,
KOTOpAs NAjand PAHbLIe, 4TO H BbISBIBAET OWHOKY HamepeHis.

Vrasanwan omnbKa BHPASHICA HaMenenueM Bejuunusr E, xoropoe pac-
CMOTPHM B BHAe MpHPAIieHHs.

B/ HAYa:10 KOOPAHHAT moMecTuM B (JOKaJbHYIO TUIOCKOCTL H OCh afc-
“ILHCC COBMECTHM € ONTHYECKOR 0Cbio 06LeKTHBa, TO MepeMelleHne MIacTHHKH
‘OTHOCHTEALHO (IOKANLHON MAOCKOCTH Oy/eT OonpefefsaThbed BeJNUYHHOH A

Tar rax D Menserca ¢ navenenreM X, 1o D MOKHO paccMaTpHBATE KaK (DYHI
HHIO X, T. €.

D=f(X).
o namenenne D senser n geanunny E, MO3TOMY MOMKHO HANMHCATL:
E=o(D)=TF(X) (1.8)

W Coraacho (1.8), yvpaskenne (1.7) momuo miudipepenuupopats no D.
PEIKAE UeM A epeniliposaTs, ypasHerwe (1.7) nepenyiieM B TAKOM BHAC!

s G)i-):p, (1.9)

I%
o)

%

rie

e e

b Tlpn maaomenn so ‘
5 5 T TP ¥
T s 0 Pocd of onpe

U o molinep

ACICHHH BTON OIINGKI BHAYAME Mbl CAEAYEM
(1141, 4 saqee pasenpaem cro,

Sy

AngapatTypa # MerofuKka 15

A Ilndiepenunpyst ypasuetue (1.9), noaydum:

o o B2t (S
: D D)p

'
L

2
: Bb'l_pa_?lie_HHC (-[—)) p 3aMEHHM JIpYTHM BbIDAZKE€HHEM, COOTBETCTBYIOLLHM
ypasaennio (1.9). TToayunm:
dgzzﬂg(, —E). (1.10)

TaK KaK pacCMaTpHBAETCH NYYOK Jydell B BHAe KOHYCH#, TO OTHOLIEHHE
(D Kk A X A0/JMHO pABHATLCA [OCTOSHHOMN:

éD:C:const. (1.11)
AX
TakuM 00pazoM, BelHUHHA MOcTosAHHON C 3aBHCHT OT TEJECHOro Yyrid
nyuKa ayueh, nagaouux Ha naacTHuky. flcuo nostomy, uto Besnunna C 10J0i-
Ha ObITb HEOJAHHAKOBOA ANf pasHbix MUKpodoToMeTpoB. B ypasnenun (1.10)
sHagenne (D aamenum coriacHo (1.11) n ans dE okoHuaTeNbHO MOJYUYHM!

24XC 5
dE=_"2""-(1—E). (1.12)
D
Eciy Mbl XOTHM Teneph nepesectdH omnbOky dE B sBesjiHeie BeHUHHE,
MBl JOJDKHBI BOCHOJIB30OBATHCH 3a4BHCHMOCTRIO: .
kdF=Am (1,13)

Benuuuiy k Mbl Jierko HAXOAHM 10 XapaKTEPHCTHUECKOH KPHBOH CTaH-
papTHHIX 3Be3f. JLuisi Haliero ciyuas Mbl BOCNOJB30BATHCh MHOTHMIT XdpaKTe-
PHCTHUECKHMH KPHBEIMH H HAIIH JUIA K BeJHUHHY, GJIH3KYIO K 7. Takum 06-
pAa30M, OLIMGKA B 3BE3/IHBIX BEMHUHHAX B HAIIEM Clyyde OKOHYATENLHO TPH-
MCT CAGAVIOUIHTT BHA!

2kCAX CAX g
-~ (1—E)=14 —— (1—E). - (1.14)
D ( Dy ; '

Jlag nauero MHKPO(POTOMETPA MNOCTOSIHHAS C=0.06. Jlnsg jauamerpa
OuiHka D Mbl HMeeM JBa sHaueHus: ansa opnoi gHadgparmbr 0.0 MM, a mna
MeHblefi—0.20 nma. Tlnenku, monyueHibie Ha aHaGeppauHoHHOH KamMepe, ui-
(116 BCEr0 HaMepATCH ¢ MOMOMLIBIO GOJBLION AHAQPATMBI, ¥ MOITOMY NPHMEM
D=0.30 mm.

[IpHHHMas STH SHAUEHHS TIOCTOAHHBIX H JAOMYCKAst OIHOKY (hOKYCHPOBKI
AX=0.00 Mm, moJAy4HM OKOHUATE]IBHO:

Am=0.028 (1 —E)=0,03(1 —E) (1.15)

Cyns no Qopmyre (1.15), omnbka Am st APKHX 3B€3J, KOTjla BeJiu-
unna B mana, T. e, He npesocxonnt 0.01, 6yaer paBiarses 0703, a s caa-
GRIX 3pe3n, Torda E Gunska k emuuiie o goernraer 0.90, pasna 0m.003. Ecun
JIONYCTHTL, 4To 0UIHOKa (POKYCHPOBKH NOpsiaKa AX =0.1 MM, uTo clavuaercs
JOBOJILHO uacTo, olinbKa YBEJIHUHBAGTCS B JAECATb pas, T. e. aid ﬁp;{m H
coiabbIx 3pesn ouiibka GyfeT HAXOAHTHCH MeXKIy BelHuHHamu 0.3 px 0™.03,

Am =

STt SIDKHX 3Be3], KaK BHIHM, oH6Ka HAMHOrO MpEeBhilaeT oUHOKY HaMe-

PEHHS, Kotopast pasHa +0".08 (em. HHKe).
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B HaueM ciyuae onpeieichist nokasaTenei 1BeTa, KaK YKa3auo BhImis,
| : 3 KEATHIX M CHHHX Jyuax Haxomsrest WIHIKO Apyr
AanHas ouHoka (OLHOKA (POKYCHPOBKH) 110471}

- pyra, BCJAEACTBHE Hero
s i JUHHAKOBO OYJIET BAISTH KaK Ha OJHO, Tax

COBCEM HCKFIOUAETCS, TAK KAK OHd O

1 Ha Apyroe H300paKeHHe. SBCHAbL

CoBceM Apyrae a0, Koraa H300paKEHHEe HCCAGLYCMOIt 3BE3/bL B CHHIX
{ JKENTHIX NyUax nosyaercs Ha pasbix MJIACTHHKAX, KOTOPhIE ?PTﬂ@JIhHOcTn
HAMePAIOTCS Ha MHKPO(OTOMETPE H MOFYT HMETH PasHylo OIHOKY B (POKYCH-
POBKe. ;

B Hawem caydde omHOKa (DOKVCHPOBKH MOSIBJISCTCS Gaarofapsa TomYy,
10 HAJHUHHA 3Be3A B CHHHX H JKEITBIX JYUaxX Pa3HUHA, 4 KAK MBL BHAC.1H
BHIe, 5Ta OmHOKa 34BHCHT OT 3BE3/IHON BeJHUHHEL

BrinenpiBeeHAbNE BEAHUHHB OKA3BIBAIOTCA HECKOJLKO NPEYyBCJIHYCH-
HBIMH, TIOCKOJIBKY, HaJdHuHe BTOPOIl AHA(PATME HA HalleM MHEpPOIOTOME Ipe
VMEHBIIACT OMHOKH (OKYCHPOBKH, N0 CPABHEHHIO C TeM, UTO MOJIYUAETCH 110
thopmyae (1.14).

A B. Mapkos B csoefi HuTepecHOi paGote «Teopust MHKPO(OTOME-
pa i TOUHOCTH I TIPABHABHOCT NPOMEPA ACTPOOTOrPAMM> [36] moxazad, uro
MpH HaJAHYHE BTOPOH AHA(pParMbl y mukpothoroMerpa, olibKa (pOKYCHPOBKH
yaeHpuaeress. OH BelBeT QOPMYAY A5 Cydas HaJHUuA BTOPOi auafparmui
(oM. da Ha ueprexe 2), HMEIOWIVIO B HAIIHX 0G03HAUCHUAX CHCAVIOUHIT BHJL:

i, T
A T e (ﬂ) ; (1.15a)
: BN
rie Ad  p3MepenHe MacuitaGa H30OPaMKEHHST 3Be3/ibl B MIOCKOCTH BIOPOIT
Anadparmsl, a)  aHamerp propoii anadparmel. [Tocie nonyuenus no popmyne
(1.15a) Beanuunnl AE, JAerxo nojgyugercs owHOKa B 3Be3[HLIX BEJIHUHHAX
o sasxenMocti (1.13). Pacueth! noxkaspBaior, 4to omHOKa (oKyCHPOBKH NPH
HEONATONDUATHBEIY VCADBHAX MOXer Bee-Taku noctuyb 0.4 3B, BenHUHHDL
- AL B. Mapkop uccaeayer fadee Bonpoc 0 TOM—KaKas OWHOKA Mo-
AET OAVHHTBECH HA CAMOM Jele, NpH Hallem ciocoOe H3MepeHHs, KOraa -
CTHHRA DDHKATA K KOHYCY CO CTOPOHE CTekJIa, H 110 ero pesyibTaTy,—Ooluno-
Ka cboxycn'posm; B MHAAHMETPAX AKX peako npeppiaer -+ 0.03, p1s pasubix
f;“;’g:;‘:;x(;:%ﬁfiéfﬁ B [361). IMostomy, ouepnnio, ouimbKra (HOKYCHPORKH
i oﬁh » Ha €AMOM Aede, pesko YMeHLUIARTCS.
HM‘EH.B Bi'dily ?{iﬁlﬁ;{;{?lgighmﬂ BO BHH'MaHHE.‘, BCe BHIIECKA3aHHOe, a TAKKE
i HIOANEPKIYTO BIIE —MLI MOJIL30BAJIHCE (horo-
ABYM3, PANOM DACTONOHEHHBIMH H30GDPaXKeHHAMH 3Be3[L B pas-

HBIX Ayuax, ouribra dioxy i
; YCHDOBKH, MO BEEH BEPOATHOCTH, DPEAKO MOMKET JO-
CTHYL =+ 0.05 3BeaiHON BenuuuiLL. ’ b

3.0 i
§ SABHCHMOCTH (oTorpaduueckoii BeHuunbl m oT E

B : -

S To napgf;zilgz'{ 1?511[;?5;2?8 MEL 000GULHM n0MyaeHHHe thopMyJbl MPENBILYLLE:

Caenae Heckonpkp {‘: ac SGABKO HITIOCTPHDYIONHX TabaHLL.
 Iaornoers Haoﬁpa.menf:!equ‘m OTHOCHTEIILHO IVIOTHOCTH H30GpaKeni.
HSMEPEHHAX HA MuKkpodio A1 SBE3JIHI, KOTOPYIO MBI 0Goanauny uepes D, TPH

OTOMETDAX DPHHATO BHIPAXATH 34BHCUMOCTBIO!
‘!]1=.10D=,¢ﬁ§u‘” : (1,16)
L
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Ho mbl GyAeM 0OJL30BATHOH CHeAYIONIHM BLIPAKEHHEM:

B, ; (1.17)
! .
KOTOpOe yaoGHee npH ajre6pauieckix ripeoGpazosannax. Mer ofnyckaeMm Tak-
e - IIpH HAZOOHOCTH e MOMKIO [ONL30BATHCA MOAYIeM [AECATHUHBIX
mo
JIOrapUhmMon:
1
lgie=—- = mod.
10
B “thopmyitax (L.16) u (1.17) Is—norok ayudcrod 3HEPrHH OT JaMIsk
MHKPOOTOMETPa, Nafalolinil Ha HaMepAeMylo IJIACTHHKY, d lo—N0TOK 3Hep-
THH TI0C/1e NPOXOMKAEHHs MUIACTHHKH, BOCHPHHHMAeMbIH (DOTO3JIEMEHTOM HIH
TepMORIEMEHTOM MHKpOQioTOMETpa.
Eean Mui onpeaeinsm [, w |, orGpocaMi raabBaHOMETPa, TO CMOMKeM CO-

nanalonied Ha qorosgement, Oyaer paseH:

Q\ku‘.rue'rcmemm onpenenuts D, W3 pasencrsa (1.17) NOTOK JyuHCTON SHEPTHH,

P~

2

\

:,' = ’,]f_" D
[Jle, KAK YKAsblBajioch, D ABAAeTes NAOTHOCTHIO H30OparKeHHs.

[TepeiieM K 10KA3aTENbCTBY TOFO, HTO BedHuuHa E apisercs (QyHKiHew
OIHOMN JiMib 3Be3iHoll Besaruunst m. [Ipu sroM Gyaem ciegoBats Poccey
[105]. OGo3uaynm uacTHIbl 6poMieToro cepeGpa, pasioXeHHbIe dYUHCTHIM TI0-
TOKOM 3Be3/Ibl, 4epes X, 4aCTHILbI, pasJioKeHHble JytaMit hona Heba, B Nponee-
ce NPOsIBJIeHHs, Yepea Y, TOrAa MIOTHOCTh €AHHHIB [UIOILALH SBE3HOT0 H30-
Opazkenus Oyaer:

D=k(x+y),
a aasl (hona:
D=ky,
rie Kk—Qororpadiueckas MOCTOSHHAA, 34BHCAILAA OT COPTa MJIaCTHHKH.

Taxum o6pasom, D B ypasuennu ([.17) samensiercsi yKasaHHBIMH BedM-
wHHAMHA, W ypaBHenue (1.17), naa speafsl # s (hOHA, NEPENHLIETCS B CJe-
AyIolUeM BHE: ;

[5i=Fie REEEN)

Tp=Ta M (1.18)

OGo3HauuM uepes S nioulanb GJIHKA, NOJAYUAEMOro Ha [VIACTHHKE, H Te
pes S —NIoInaah HAMEPAeMhIX HaoGpaskennit apean. Toraa:

Si=Se(m), (1.19)
rae (m) HekoTopas (hVHKIUT ape3fiHoli BediuiHL, YTOOR! NOAYVIUHTE JY4H-
CTYI0 BHEPFHIO, NPOLIEAINYIO MEPe3 [UI0lLaAh 3Be3AHOFD H300pazKen s, Hy2KHO
npaByi0 4acTh NEPBOFO paBeleTba (1.18) yMHOMHTE Ha S T.'e.

[, =1 S kxtN =T Selmleskty) ~ (1.20)

JIyuHeTyio SHEPTIIO, ApOLIeRmy0 Hepes thou, onp}-‘}icalgi(ui-jium 2
ofoanayy ucpes Ii ona Gyier paBHa: A

1£=T1,5[1— elm)]e k.

2. Bionn. A6Gacrt. actpod. o6c., Ne 13 ¢ )

Ry, ‘MH




nepﬁaﬂ.

I'nmaaa

[PHAATE, 410

Crnagpas Ie u f, noayuu £1.21)

. Li=1S2(m)e ** +3)4-To5[1 —g(m)]e X7,
Ho 016poc ranbBalioOMerpa JUIs 3BCIAbL PABCH:
: ng =l
" Torga, NOACTAMIAS CIOfA 3HAUCHHE Iy, MOJYUHM:
T n} = #,Se Blzm Je kX — p(m)+ 1] (1.22)
: i g nf HAnHIIEM:
AHANOrHYHO, A D} L i

3 9] ¥ -
Ho man If TOXKEe MONHO HANHCATL YypasHeHHE BHAA (L.21); HyWHO JIHUb

z{m)=0. Torna Gyaem HMETb:
H=T,Se=1,

B cyay pagescrsa (1.23), noayunm:

; nf=iHghe M. (1.24)

Ecnw pocnosbsosatsed opmyaoit (1.2), nonyuusm aast seanuntsl E:

M Se We(m)e ™™ ~ ¢(m) + 1]

= e By

E
i OKOHYaTeJIbHO:

E=1+gim)fe —1]=1—g(m)(l—e-)

Kak bl BHASHH BhIE, X H ¢ (m) ABASIOTCH QYHKIHAMH 3Be3/HoH Be-
AHYHHBL H, coraacHo ypasHesmio (1.26), anauenne E spisgerca  (yHxuuei
ONHOH JHIIL 3Be3AHOA BeIHYHHH (NpH YCGJIOBHM, 4TO Ha MHKpOgOTOMETpe
H3MepeHHisA NPOHSBOIATCA BCerna NpH OAHOM H TOM ke OJHKe, T. €, IpH Of-
HOM H TOM #e S), 4T0o H Tpe6oBaAnch A0KA3aTh!,

Pagencreo (1.26) cnopaBelfnBo faxe B Tom ciydae, echaH (oH mAacTHH-
KH 33METHO HepaBHOMEDHLIH, OZHAKO,—IMPH ycIoBHH naMepeHus doHa B fe-
TI0CPE/ICTEEHHOMH OAH30CTH OT HAMEpSeMOil 3Beajik.

Kak MBl VKasupain BHume, cornacho sasucumocti (1.26), E spisterca
pynKiek @(m) u X, Ho B cBOK O4epesip, coridcho pasenctBy (1.18), ¢ (m)
aanuent ot S 1 S . CaenoBatensio, E Takike JOMKHO ABJAATHCT (YHKIHEN S
HS ¢ 1. e E A0MiHO 3aBHCETH KaK 0T 3Be31HOM BellHUHHbI, BBIpaKaeMOl 110~
WABIo S¢ TAK U OT NAOWANK 6aKKa S, Nafaolero 1a miacTHHKY. Bouto 65t
AKENATCIBHO SMHITHDHYCCKI YCTAHOBHTD 3aBHCHMOCTD BeIHUMHE B 0T mjonia-
ir};‘rso ﬂ”(bPﬁFth A Gaiga, C”moﬁ UEJILI0 MBI H3MEDHJIH Ha HalieM MHKPO-
(i:parﬁi?%ﬁi?;ii?ﬁi:; zgug:i H TOH 7Ke 3BesALL NPH UETHIPEX PASHBIX Jiia-

B ntegofi nosiosnie ’I‘HC‘.Tii]-{)[ el

o LBl IAeTCH HaMepenie

_xanencx,_ HAHECEHHBIX TYNIRIO HA YHCTON CTEKIISHH
TYLIEBLIE TOUKH paznoil '

B npasoli nonosume tag

HCK_YCC’I‘B(?IHIMK «3BE3[1» —
M MIACTHHKE: H3 HUX /B
HEPHOTE! TIDHHATHE 34 /1BA HaoOpaskenua (¢r, §B).
{IRIEL TAETCH HAMEPEHHE 3BEIR C JIByM# H300paze-

L Dopwyay (1.26) u

o3It 5 i :
; HOIDHBECTH & dopuyne (1.6), mamion p & 2. JlocTaTo4HO
R 21070 B (hopmy

A€ (1.26) aasénmm, m(m); cormacHa (1.19), uepea 51 ek Co-

raacko (1,18)—wepey i'* j :
I

(1.25)

(1.26) |

-e,

el i

g

Anpmapatypa H MeTOAHKA 19

MM B oTorpathnueckix it (IoToBH3yalpHbIX JiydaX, CHATOH HA  INjeHKe
«H3onanxpoms.

Kax unHo ¥3 7abunipl, Benuuuaa E yMeHplIaeTcss ¢ YMeHblIeHHeM JIHa-
MeTpa OJuKa, H YMEHbIIEHHE NPOHCXOAHT TeM OLicTpee, YeM 6oJblie H300pa-
AKenue apeajibl, MBI BHIHM, UTO ¢ yMeHblleHHeM AHaMerpa jguaparMbi HIH
OlHKa, YMeHbIlAeTes W sHaueHHe 2 u 10KasaTesib LUBETA 3BE3JBI, COOTBETCT-
neno. CllefnoBareinpHo, NpH U3MEpeHiH 3Be3fbl ¢ MehbLied jHadparMoi,

TaGnuna 1 gbbogo

Hasmepenne HCKyCCTBEHHOM 3BEan HMamepenne 3pesjbl
aa tgmamgipte gambggmagab gabmdgs g6 bamagab gabmidgs
£3 w0y : . 3
e Epr Ede [ 28 Edgr Eqz : a8
S | Dux - G III| .53 Dux : i s
ol (1=Edpr )| (1 =Ecpn) CE (1=Eepr ) (1 ~Edpe) 2l
Ae [ma o | meg
1 |r.oomu) 993(co7) | 89a(107) | +0.95 o993 |'.coum| 997(003) | 991(c09) | 4-0.92] 995"
a |o0.30 | 935(065) | 878(122) | +063 921 foza | 959(041) § 920(080) | +-0.70] 996
3 |o.z0 8381162) | 728(272) | 053] 822 fo.20 880(120) | 818(182) | -}-0.45] 881
4 |o.10 305(695) — — 295 (210 572(428) - — 520

floKA3aTeNh IBETa CHCTEMATHYSCKH YMeHbILAeTcd, ecliH 3Be3jia KpacHad, 4
eclii apeala Genas, NnosHAHMOMY, Gyner o6patusli agext. flcHo, aTo 5TOT
5thheKT MeHblile, HJIH BOBCE OTCYTCTBYET, KOrda Mbl H3MepseM ¢ OfHOH H Toil
e qHadparMoii KaK HCCIemIyeMyio 3Be3/ly, TaK W 3Be3/ibl CTAHIAPTHOM MOJsp-
HOH [OCae10BaTeIbHOCTH.

ITocMoTpuM, Kak OYAYT COOTBETCTBOBATL H3MEpeHHsM JaHHBIE, BbIUHC-
JIGHHBIE 110 YKa3aHHOiT hopmyJe,

Ins aroro B (opmyay (1.26) Brecem sHauenue @ (m) H3 pabeHcTBa
(1.19). B rakom coydae nojyqHM:
S 2 Si
E= = (et —1)4- 1 yau E=1— .q.'(l-e"“). (1.27)

rie S u S; HMEIOT TpexcHHe 0Go3HaueHHs.

Ilpn HamepeHnn OJIHOM M TOIl K¢ 3Be3ibl ¢ PAIHBIMH GNHKAMU, MEHAETCH
THIND IOHIa AL S nocaeanux. B TakoM cayuae BemnuMuy (1 - e *)  Moxua0
pacCMATPHBATHL KAK TOCTOHHYIO, W BBEAeM JUIf Hee ofiozHaueHne p, Kak p
5 2. Torma HANHIIEM:

. I
p==1l=e=* uan pr(l — )
Iy

Ho, He HYKHO 3a0BIBATL, UTO BeJdHYHHA D JUIS 3Be3/ pasHbIX BHAHMBIX
BeJUUHH W UL PA3HBIX KCMOZNLHIT PASTHUHA, T. €, ABJISETCH B STOM CMBICIE
nepeMeiHoi, MEl paccMaTpHBaeM ee KaK MOCTOSHHYIO NPH HAMEPeHHH OXHO
51 TOH e 3Be3jbl IPH pasHbBlx AuaparMax Ha MHKPOGQOTOMETpe.

B rakoM cayuae ypanHenne (1.27) MBI MOMKEM Tepenicarb B BHAE:

BeL e ﬁff pe
S

P

(1.28)




Faapga mnepBas

B ypapuennu (1.28) Beamuiua p 3aBHCHT O :iu.rllitl::euci:‘glnga:momeHuorcx
3 SMyJIbCHH METAJLIIIECKOTO cepedpa, T. €. OT BEHiL b

BeanunHa p, KaK BHAHO H3 NpHBEIEHHOTO BHILLIE BhIPAXKE ;

MOMKeT MEHATECS B OpEIeTax
0 p gl

Qta paBHa HYJi0, KO HET NMOUCPHCHIA n pasua tl,
145l 3MYABCHI TIOABEPIIHCH OUCPHEHHIO. S

Ma ypasHeHus (1.28) BHAHO TaxKe, UTO KOUA MCHSIETCH l'IJI(}'I-i‘ldJlb JiH=
Ka S, 4 MAOLLA/s SBe3jibl S, NOCTOAHHA H L“.‘l(?_‘],DH{‘.TeIlbl‘iO S, noc f)mnm, TO
NIpH H3MEpeHHH OJLHOM H 7Ol 3Ke 3Bea/lel ¢ pasHbiMi S, pesnunna B I0/KHA
HAMEHATHCH; NPH STOM OPH GONLLIHK S ona AoaHHa OBITh OJIH3KA K eIHHHIR,
e Sip<< S a KopAa 5= i, E CTpeMHTCH K HYJI0, 4TO Mbl H BHIMM
8 ratGauie L. :

Bpauenns E, Bhuuciennbe 0o GopMye (1.28) ana p=-+0.8, nawresa B
JER0f NOJIOBYHE, B 1IECTOM CTOA0LE TadaHLbl [. B nocnenpeM cronfie BTOPOi
HoNOBHHY TAGANIY AapoTes sHavenns E, soiuncaennpie ausa p=+0.60. Cpag-
Hemue NoKaskBaet, uTo aHaueHis E o nokasatead upera, ¢ yMeHbUICHHEM P,
COBMAJAIOT OTJAHNHO ¢ BRIUHCAGHHBIMK 3HavenHsvi K n noxasatelneit upera.
HysxHo OTMeTHTb, 4T0 MOXKHO JOOHTECH Jyullero CoBnaienns H3MEpeHHH Be:
NHUHE C BRUNCIEHERMY, eciH Gojee TUIATEALHO NOAOMPATH 3HAYEHHS D LIS
HCTHHIOA aBeansl. QUeBHAHO, UTO KaXK/A0H 3BE37e paccMaTpHBaeMON BeJH1d-
HEl Oyier COOTEETCTBOBATH OAHO, HaHodee NMOAXOAsILICE D.

Eedi nocraBHTe BONPOC O TOM,—KaROH AHa(parMol Jyuylle H3MEpATh
JAHHYIO TPYONy 3Be3, YTOOBl MOAVHHTH HAHOOALINYIO TOUHOCTH, TO CHEAYeT
OTBETHTS, UTO YeM MeHblie pasMmep O/AHKa, TeM GoJiblie TOMHOCTE, TAK Kak npH
MEHBIIHX AHadparMax YEelHuHBAETCA HAKIOH XapaKTepHCTHUECKOH KPHBOH H
yMeHbLiaeTesd pas6poc Touek. Jlasg KOHKPETHOro pellleHusi STOCO BOIPOCA Mbl
coctasunn Tabanmy [

B Heli B nepeoM croabue aaiorcs Anamerpbi o 0.8 no 0.01 MM aaa go-
KaJbHbIX H300paeHHil 3Be3f, a B CJAEAVIONIAX CT0J01AX—COOTBETCTBYIO-
LHE ANAMBTPHE DAHKA, KOTOPEIE LOJZKHEL MOJAYYATLCA B (OKAJbHOH MNICCKOCTH

MUKDOOTOMETDA, HA NIACTHHKE, NPH HaMepeHHH. Bolunciente 3THX AHAMET-
POB MblL deM 151 1BYX 3HaueHuf noctosHuoi: p=1 n p=0.9.

Ouesiaio, BeAkdnHa p paBra 1, ecin n3obpazende 38e3/6l HEnpoapas
HO; T. €. MPHHHMARTCH, UTO B BLIpaKeHHy p=1—e¢ 4 x cTpeMHTCH K 0OECKD-
b TeR Wi fmnmmrréee f'[)r) JOH DAIJ‘JH'(J&H B HeM Her. Brapouem, nenunHa,
Wa Tatmaus 11 H3;-10pl;[;HuHZ}) -’0"1?9 ‘:h'ﬂ\l.ﬁi{a K HCTHHE, TOCKOIbKY, KaK BHIHO
00 ) H BBIMHCIGHHBIe BeldHuMibl [ moutn copnajator

B cayuae p=I, ypasuenne (1.28) mepenuuwicres g Buje:

KOrjla Bce 4actsi-

Bl
HIH
d?
—1—E. .20}
D (1.29)

Annaparypa w MeToguKa 2

Il anaMerpa GauKa M nu.ny{;mf;

d

sy, koraa p=0.9,

D=095 e R ] 30
SR 1/‘]_‘ [.: ' ( ; )
Corsacko ypasiennio (1.30) u aanel peanunus D 5 raGanne 11, rae

Y * r ¥ ) -~ ﬂ'
OTASIbHbIE CTOM0Ib 0003nadensl DY g gawnsix p u E. 3navenus E=0.5

W E=0.7 MBI B3I BBH/LY TOFO, UYTO OHU COOTBETCTBYIOT TIPAMOJHHEHAHOM yacTH
XAPAKTEPHCTHYECKOH KPHBOM,

‘

Tabauua II gbéomo

d | Dy |y | Do | Do
o.80 1.13 1.46 1.08 1.39
0.70 0.99 1.28 0.04 1.21
0.60 0.85 1.10 0.81 1.04
0.50 071 | o091 0.67 0.87
0.40 057 | 073 0.54 0.69
0.30 0.42 0.55 0.40 0.52
0.25 0.35 0:46 0.34 043
0.22 0.31 0.40 0.30 0.38
0.20 0.28 | 0.37 0.27 0,35
0.18 ! 0.25 | ©0.33 0.24 0.:1;
0.16 0.23 l? 0.29 0.22 | p.28
0.14 0.20 0.26 .19 0.24
0.12 0.17 0.22 0.16 0.21
0.10 0.14 0.18 0.13 0.17
0.09 013 | @16 0.12 0.16
0.8 0.11 0.15 0.11 0.14
0.07 0.10 0.13 0.09 1.12
0.06 0.08 O.11 0.08 0.10
0.05 0.07 0.09 0.07 0.09
0.04 0.06 0.07 0.05 0.07
0.03 0.04 0.05 0.04 0.05
002 0.03 0-04 0.03 0.03
0.0t 0.014 0.02 0.013 0.02

Brlno 661 yMeCTHO faTs B Tabadue 11 apesaupe BEJHYHHBL, COOTBETCTRYIO:
e BeJHuuHaM d, HO MBI 3TOFO He jenaeM, NOCKONLKY pasHbie nucmvmefn"‘l
AAIOT pasHble JHAMETPbL IS OAHOH U TOH e 3Bea/pl, a KpOMe TOro ,fmu.uhr?i
HHCTPYMEHT MOXKCT AaTh PA3HBIE JAHAMETPLI, JUISl 3Be3 OHON H TOH JKe Be .

J1H =
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'V | ec/Ii CHHMEH JIeJIalTCH CICrKa pHE(OKaALHO. Hua"r(m“y, JLIST TAHHOK:
ﬁ;:ﬁu apesji Jyuile noaGHpaTh Aualpparmy, juis H3MepeHHi Ha MHKpoto-
Tomerpe, coraacho tabauue IL.

§ 4. QuiHGKa FHAHPOBAHHA

OwnGKa PHANPOBEAtHA Ge3YCJO0BHO AACT 3aMeTHYIO HEthlIAllIOCTb B onpeﬂ'tf-
JIGHHH 3BE3AHBIX BEJHUHH | [OKasaTeled LBeTd. JT1a 0LIHOKA nouc?.rmuo‘ 34-
MeTHD MOMET CKasaThesl B HAUIEM CJyuae, MOCKOJLKY B KaHecTBe LTfnmapr-
Hbix 3BEa MBl MOAB3YEMCH [OJSPHOIO NOCHEL0BATENLHOCTLIO, KOTOPas CHH-
Maercst, COGCTBEHHO TOBOPS, G€3 riHPOBKH. e 4

" Eenu npuMeM, Kak Nepsoe nNpuGimenie, 4TO NPH MJIOXOH - PHAHPOBKE
yzoGpajKeiine 3BE3AB OPHHHMAET aaHNco00pasHyio opMy, TO OMHOKY B
3BESHEIX BeJHUHHAX MOMHO VYHTHBATEH YPABHEHHEM, noaoGueim (1.14). Ho-
TYCTHM, 4TO HOJAPHbIE CTAHAAPTH 14K0T KPYIVILE uaoOpaKeHHs, d HA CHHM-
Kax HCCA/LyeMOil LIOITAAKH 3Be3/(b] BHTAHYTHL B BHAE SIHNCA HIH Haobopor
{KonIa Hao0paMenis BHTAHYTHL B BHJE 5JUIHNCA Ha ODEHX IVIOIafKax, Ho
B PA3HOM CTENCHH, TO YHET OWHOKH YCaoxHdAeTcs). Boiuncansm B rakom cay-
yae OWHOKY CHAHPOBKH B 3BE3NHBLIX BeJHUUHAX JUIS J(BYX PABHBIX 0 BEJHUH-
He 3Besi, MoApasyMeBas, 470 H3MepeHHe NPOBOIHTCH OOBIUHLIM IYTeM,

Hanmuey ypassense (1.6) a5t aBeaasl ¢ 0GbIUHBIM H300paXKeHHEM:

T sy (1.31)
5

Hudibepenuupys 310 VpaBHeHHE H cunTag S' nepeMeHHBIM B CBA3H ¢ 1A0-

XO# THAHDOBKOH, NOTYUHM:

Samenan dS° uepea §"—S, rae 8 maomaas n306pasKenna 3B€3 4N, 06pa-
20BAHHAR OPH NADXOM FHAMPORKE, UepenAimeM:
e S
di= "% (B 1), (1.32)
Sf

Hanee, npHHIMAR BO BHHMaHHe pasencreo (1.13), i oliHOKA THAHPOE -
KH B SBCATHBIX BEAHUHHAX, GV/IeM HMCTh:

Sf i e
Am-ek(-s —-1)(1?—1:. (198)
Ouepkano, naomans S paBHa Tab,
NOILYOCH sinnnea, 4 S=rr?,
BEH MaJION noJyocir SAAHICH,
Torpa Momen HANUCATL:

A& a U b —Donpliast H MaRaw
TAe MOAHO CHUTATE, UTO PAHyC Kpyra r pa-
HTO H NOAYUACTCA Ha CHUMKAX Ha CaMoMm Hene.

S=xh?
Ay"ae ypashenue (1.33) nepenuiiercs BHJIE:

a phigatt s
Am=k(g*’)(ﬁ—1)=k(l{_‘;§“ ,]).{E"-l‘} £1.34p

B raxom ¢

OTHOCHTCSI K NPAMONHHEHHOH uacTH XapaKiephernueckoit kpunoi, Kak ypiu-
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Tax Kax -OTllomellHeb Beerga 0oJblle efHHIIbLI H OHO TeM OoJiblile, Ues

Boabie BBITAHYT SJUIHIIC, TO, COOTBETCTBEHHO, 1pH Goabuiei BBITAHYTOCTH

Ehale ¢ 5 d
SIIHICd, GOJbLIE H OWHGKA Am. Ecau npumen, uro otHomenne —— = 1,20

HIAH Bl(cnem'pucme'r ginunca e=0.55, To gusa SIDKHX 3Be3J, Il KOTOPBIX, KdK
yKasano Boiie, E Oausko k 0.10, mia 06Ky 38e31HME BeTHUHH HOJYUHM:

Am=—-1.26.
JLaist enaOulx 8pesft, Ans KOTopeix E momxem npuusts pasuiy 0.92,

Am=—0.11.

SaBHCHMOCTL Am 0T E npencrapiiena g taGiunne 111

Kax Buano, 914 011HOKa HAMHOrO GosbLIe Ajis APKUX 3Be3, UeM I chia-
OblX, 4 B 00HIEM HAMHOTO IPEBOCXOAHT APYrHE BHIEI OIIHG0K. Moo cka-
84Th, UTO 5TH OLUIHOKH JOBOJLHO NpeyBeTHIeHb, MOCKOJbKY Mbl B35JIH JLIHIIC
CJHUIKOM BHITAHYTRIM; MUTACTHHKY, ¢CJH HA Hell e = 0.55, He cleyer H3MepAT.
Onnako, 5ToT enayual paccMaTpHBaeTCs Kak npHMep.

TaGauua 111 gbmowa

E AT Am
[ B ORI I

3 R e 0.60 —~0.56
0.20 — T2 0.70 —0.42
.30 —o,98 o0 8o - 020
0.40 —0.84 | 0290 —0. 14
0.50 —0.70 | 092 | —o0.I1 5

a
Hy»cHo o6paTtHTb BHAMAHHE Ha BeJHIHHY = H IIOCMOTPETh, OCTAETCH

JIH 3Ta BeJHYHHA TIOCTOSIHHOM AJIA 3BE3/ Beex BellHUHH Ha (POTOITACTHIKE, TIO-
JIYUEHHOH TPH NJIO0XOfT I'HAHPOBKE HIH MEHIeTes ¢ BeamunHaMy 3pesyn. Kax

>
[IOKASRIBAGT PACCMOTPEHHE ACTPOHEraTHBOB, BEJHUHHA b MEHHAETCS OT APKHX

3BE3Jl K CJHAOLIM 3Bes/laM B HANpABICHHH YMEHBIICHHS K CHAGHIM, NpHGIIH-
HAAch K eHHHIE, T. €. BHTSHYTOCTh H300paxKenns H3-3a MI0XOH I'HIHPOBKH
CHJILHO 3aMeTHA Ha JPKHX 3Bea31ax, Ha cialblx H{e 3Be3faX 0HA [OUTH COBCeM
HEsaMeTlia, T. €. MOJKHO CYHTATh, YTO HMEEeM [AEI0 ¢ YHCTO HHCTPYMEHTAIBHBIM
shdiextom. OjiHaKo, OKasbiBaeTesl, YT CYIMECTBYeT uHeTO (hoTorpaduyecknt
spekT OIMHOKH THAHPOBKH, KOTOPBIH JEHCTRYET B 3TOM iK€ HanpaBieHuH
M yCHAHBAeT HHCTPYMEHTanbHbiN 3(ihekt. B cBA3H ¢ 9THM paccMoTpuM Hame-
nenue nokasateds Bapumnisbia Ui 0HOH H TOH Ke ILIACTHHKH B 06J1i-
CTsIX NMepeiep:KKH H Hel0AepiKKi.

O0viuno, nokasarens IlIBapuiinisia, NPHHATELT 1751 KaHHON NTACTHHKH,

AHM HHKe, OLIHOKA THAHPOBKH OKA3BIBAETCS JOBOJALHO CHIBHO CBS3AHHON ©
nokagaresem Ilpapuuminna,

i
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~ Bpuay roro, uto fpH QUIHGKE PIAHPOBAHHS 3Be3/4 HA BPEMil I Beixonur ! [LIBAPIUIUIBE, KOTAA Mbi HMCEM HIEpEMEAAIONICEcs OCBCLIEHHE, TIpnMensis
Y4 ¢BOETO NMEPBOHANAILHOTO MECTONGIOMENIH i HAUHHACT ':mcnm[n|uliurr"bcn JAKOH 0GPATHOCTH, Mbl MOMKEM HaTHeaTh eneflyiollee pPaBEHCTBO:

Ha ApYrOil UACTH, IMYJBCHH, MO COCGACTBY ¢ OCHOBHBIM HgoOpameniem oopa- . Ot It =100 tyt ...t =lt=d, (1.35)

3YeTCH CKPLITOC H300pamenye .

[IpeAnoaaraeres, YT BHIXOA 3BE3/Bl H3 NEPBOIO MECTONONOEHHS TPOH-
¢XOJNT Ha KOPOTKOE BPEMs H SKCNOIHINA OTHOCHTCH K OBJIACTH HeROUEPHKeK : A
 XAPAKTEPHCTHUECKOR KPHBOH. it p

Vesonus MHARPOBARNS MOLYT ObITh Pa3JiHaHbL, 1) Boixoa seesjisl npon.s- _
XOAHT OYeHb YACTO H HA AOBOALHO LIHHHBIF 1POMEKYTOK BPeMeHH. B stom ‘ a
CAYNAR MBI [0AYUAEM NPOCTO PACTAMEHHE JBe3A, H OT 00paloTKH TaKoro He-

waTiRa caeayer otkasatbes, 2) BIXOA 38€3/bl NPH HAPYIIEHHH THAMPOBAHMS
TNPOHCXOAHT HA OUEHb KOPOTKOE BPeM# H HE TaK YXK UdCTO. B takom cayuae
PACTHHYTOCTH 3BC3AH 0UEHb HE3HAUHTEJbHA M OPH STOM, [UIA SIDKHX 3BEe3J
ona Goabnle, yeM 1is caAabsix (hororpadiiaeckuii sphekT raanpoBru).
Crphirhiil (oTOrpauucCKnil ShdiekT (NI0THOCTH) B ¢iyyae 3aKoHa oGpar-
HOCTH, MOXKHO PACCMOTPETH KaK (DVHKOMIO L. T. €. MOXKHO HANHCATH:
d= gt} gl = /

B cayuae dopmyast Lsapuiinasia ckpbitoe H300parkeHie MONCHO BbIpa- Gl

3HTH KaK

vie ty, ty OTHEAbHBIE SKCNO3HIMH, & t=) tn.

g~

d=g(lt"), Yepre 3 038550
rje p nokasarens Ulsapnumasia.

= Jeno, uto B ciydae Gopmyan [IBapuuuapia, BMECTO paBeHCTBa 0GEHX
B cnyuae dopmyasl Kpona:—— y LORMIMY P ¢ !

| cropoH B (opmyne (1.35), Gynem HMETL HepaBeHCTBO.
i IIIO‘“V—(I:’._)T:T ;i EcrecTnelHo HpelnopoXHTE, 4To 061uHiE (joTorpapuueckuit shdexn Bol-
i B PA3HTCS B BUAE CYMMBI Il TIOCMOTPHM, KaK MOKHO HA OCHOBAHHH STOFO OOLHA-

g CHITL HAGMOAeMblfl (aKT, BeIpaXKAalOUHica B TOM, UTO!
Pfe a HEKOTOPdst NOCTOAHHAR 15T TaHHOrO COPTA MIACTHHOK, a ly—ontiMann- 5 :

Had HuTeHCHEHOCTh. IMox onTtuManbiofl HHTEHCHBHOCTLIO NMOHUMAIOT TAKVIO 5 > It .—i—lt{.:Il_t;+Lj'-i—..:...+t;‘:)—.3:!tf‘ (1.36)
HATEHCHBHOCTD, NPH KOTOPOI KOJNHYCCTBO cBeTd |, HEOGXoANMOe Aaa o6paso- L0 ME OG0 HANAM:;
Banus (hororpaguueckoro sihexta Ha NAACTHHKe, MHHHMAJDBHO. I -th . o) =d Pl
Hssectho, uto dopmyna Kpona snasiercs Gonee oGlilei, ueM 3aKOH 00- IGP 4t 4 +th)=d p=1
i:;:?ﬂc:;;ugﬁ:; (ﬁo[éh'lg;;[a 1]133[1111111{:-1},3'(1, NOCKOABKY Ha (popMyiibt Kpona no- Pl ) =g bl
L “bl‘Jn:(lJ:leIme (!Jf)pf\i_\’.'ll.sl KaK YacTHbie cllyuad, T. e. B ciydae n r=D; Ir=D0; =D
o ‘:\q“-) o _lmem _'m;mvu ofpaTHOCTH, 4 B eiayyae, korda | Hamuoro 70 OKA3BIBAETEA, UTO NOJKHLI HMETh MECTO ClIeAyIOlHe HepaBeHCTBA:
g pyyay Weapuimipa. ; P Ml
mﬂapgiiﬁu}::;bzgpﬁ;{);up???:i;m .K p g g R T TIORASATe TN npyrue HbITL‘K’li(Jlllil:[Zdl,i31)([l;pt‘t\r1‘\’:?a! .‘I:Iiiu'a;;u’;;uw;bnaf :
B 9ACTH TN, na 1 b (de P)_E-"I‘H ICCKOI KPHBOH B pa3HLIX HACTAX ee, HMeHHO i ApYTrHe, d MY ' 3
! ) (l‘](-pT(.d\ d) | 1

. Ha phinieckazantoro ety

3 eT 4To nokasarenp Wlsapuim ¢ HOTH Ha camom jgejie, TIpH YCJIOBHH t= 5 (0,
# TOf e NAACTHHKY Menerc ApUILHAbAA AJH OJHOH E

¢ TOUKM apekins yrer: AEICH B JIOBOJLHO WHPOKHX npeenax. [lostomy, : 1

TePEC NpHHATL BO Bl?l[(‘).:::(}:K]l\I‘iUlH[)[lBHHHﬂ, NPEACTABNSET OfpeaeeH b HH- R

i € VRazanu AMC N
apmgﬂm‘ aBea]. ) 06 H3MEHEHHE p, CBA3aHHOe ¢ pasHbIMH S Pt ot i
IIHOKK 1 : { e S e

! s o ;B;:ﬁ,::g?fmi. AN APKHX | Caa0bix 3Besjl, Kak ypuauM AdJblie, t” tl, H—;P-i- ..... ; t.lr ity (o g’ dq{aaxou 06paTnRocTH)
I - ) A " L. = ' 2 p il pt o 3 5 ¢

SKCTOSHINY rlpzluliw?"]’rmrl.“ PACCMATPUBATH NPEPBIBUCTYIO H HENPephIBHYO (L & A T T. & <d
i 3393“1, MATL BO BHHMaHie SHAUCHHY P s SIDKHX  H cnabnix Takxe oueBHAHO, UTO MOCKONBKY

B cayuae wapymenyg ' L tE Pt L iR

| ] LHIO, 4 npﬁﬁhm'ﬂé?'ym Hah:i'l;‘;ll![mm{n MBl HMECM HE HEHPepblBHYH 3KCH03H- s
i { HHO paceh . s o
“ ; Y PACCMOTpETh, YTO macr Ham (popMyJia dl<d
i5
13
| N
B
1




95 3 Faaga nepBaf

~ Orelona sakiiouaeM, cortacko d>d”, 4T0 B JHCTBHTENBHOCTH NPH 1€~
PeMeaIIIXCs SKCIO3HUHAX B 00AACTH HEJOJEPKKY, Iie P <1, u nepe-
".E'(ep {KH, Djje  p>>1, COOTBETCTBEHHO, CKPLITOC HsoOpaenie A caadhx
Seay Gyaer Menbie, ueM aas spkiux’, [Tosromy, ecin 0603HAYHM KOIDDHIH-
eHToM k owmORy A APKHX 3BE3N, L' - nqas cnaOlX, FAE COMVIACHO CKasaH-

a
HoMy, k >k, npeAeTcs OTHOIIEHHE L JUIA SIPKEX H caabhIX 3Be3l, COOTHeT-

CTBEHHO, YMHOMKHTL HA 5TH KO3(HIKCHTH®, 9T0 1 YBEJHIHT pasaHUHe OlHM-
60K AAA APKHX K cTalbix 3Be3, BRISBAHHBIX THAHpOBaHHEM. B raxom cayuae,
ecnw npHHATe k=1, a k'=0.85 7o Oyaem HMeTh B CJyuae SPKHUX 3Beaj

a a
— k=172 a an c:,aaéux—ﬂg k'=1.02. Cyaa no TOMYy, 4TO Mbl 3aMeqdeM npH
D

PACCMOTPEHHH IJTACTHHOK, TAKOE COOTHOIIeHHe OoTBeyaer JeHCTBHTENEHOCTH.

SlcHo, uTO, CCAH BCTaBHM STH 3HAYCHHSA Ia k u Ek' B ypaBHenne (1.34),
D

OUIHOKA MHIHPOBAHHS AJNA ADKHX 383 Oyjer pasia Am = —1.26, 1is caaGhix

Am=—0.011. CrenoBaTeapHo, 115 cAabbix 3Be3] OIIHOKA rHANPOBKH MOJNyYa-

ETCH Ha NI0PSICK MeHblle, ueM oHa jgaercs B Tadanue I1I mo qopmysne (1.34),

fT0 H NOATEEPIECT Hallle MPEANOOMEHHE, C/eaHHOe BHINE, H (hoTorpadu-

HEeCKHil 3P{eKT ruiHpoBaHHA—HAINND,

§ 5. OIHOKA, BH3MBaeMas H3MEHEHHEM HAKAJNA JAMIIbI MHKpadoTOMeTpa

IIpi H3MEpeHHsX ACTPOHEraTHBOR HE00X0AHMO €TPOTO COGJIOIATE CTAH-
AdPTHEI DEXKHM TODEHHA NHTAIOLIEH JaMIbl MHKpO(OTOMETpa. YKasaHHBIT
PERCHM TIDEXKIIE BCEro HMEET B BHAY BBUIEDIKKY MOCTOSHHOTO HATIPSMKEHHS,
9T0 HeDOXOAHMO B CBH3H C TeM, uTO NpH H3MEHEHHH HAKaJa MeHsercs pac-
HPEACIACHHE SHEPTHH B CNEKTPE AAMIAKL, 4 BBHAY TOTO, UTO YYBCTBHTEILHOCTE
(OTOSAEMENTA HE OOHHAKOBA HA BeeM YUACTKE CHEKTpa, TO B cayuae HaMe-
HEHHS HAKATA MaMILl NPHAETCS PaGOTATh NPH PA3HBIX CHEKTPAJIBHBIX Uyh-
CTBHTEIBHOCTAX (loTOMeMelTa. Her coMHenns, uto He VUHTBIBAS MIOCIeIHEE
MOZKHO YECIHYHTD Clyyaliibie olHOKH. [TosToMy, ML yeraHoBUIH onpe,zlemzuj
:;51;1 CTAHNLAPTHLI PEXXHM TOPeHHs NUTAIONICH JaMIIbl IPH MSMEPEHHAX acTpo-
Bgﬂz:{r;:;{gﬂlﬁri;{?;xom dKKYMYJIATOPOB HAUHHAET NafaTh, CHAUAJIA Bbl-
e CBE}KHI:I:D Ir;mn 3T0 HE NIOMOTdeT, T0 3aMeHsieM pPaspsKeHHke
S i ranbr;a OTfla aKKYMYJATOPEL «CallATCA®, STO XOpOLIO 3a-

i HOMETpA, NIDH H3MEPeHHX KOHTPOJBLHEIX 3Bea.
%o :l NPOREPATH MOCTOAHCTEO HAKAMA He TONBKO N0 BOJBTMETDY, HO ¥
e :.yq :cﬂ:;:'r%zﬂcmgu 010pOCa ranbBaHOMeTpa NPH HABeJleHHH Ha KOHTPOJ k-

1 W0HA. 970 ofiecneunBano Ham GOMBIIVIO TOUHOCTS.

DHTTH elle K BaRIIOUNEHHIO O TOM, YTO £CIH HAaJ06HO YBEJTH-

. EITaMU nanjimadita, ciaefyer BectH tho-

2 UOSHUHAR HIH YJIMHATL DKCENOAH
oToaAp £r{1 i nm?:;:ctﬁgeﬁﬁga” C BTHM OTMETHM HaK KelaTennloe yc'rpaiicmg";ﬁ'i

crh‘lhmnalmxcnuanmmam. ) O0ecnednpasoLiero thororpadmposanye ¢ HOPEPBIBH-

OTH KoathDHITeHTL Moo ONPEIeniTL H

IIAeTHHRAY, SMEDEHHEM ADKHX M caalbix 38631 Ba
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1 I €5
' B jononHende K cKasaHHOMY, Mbl IIPOH3BEJIH clleyollee HecieoBatid

% Bhina BasiTa NpOCTAs CTEKNAHHAA NAACTHEKE, 1A KOTOpO# OBlIH HAHECEHB!

: ’]“ LI “ Ky”l',l I OYK! A3HBIX BeJHYHH MEI H3ME

. 16[CTBHE
{ S MX NpH pasHbiX HaKAJax Jamibl, BC :
‘ ' g‘rﬁp.ocm. W COOTBETCTBEHHO BHIMHCIAIH BeJHUHHEL E. Uamenenye seanuntel B

Jaeresa B BHe KPHBOH Ha ueprerke 4.

E
: 60
4o L g——————
o N’d
y CiEr 60 =a 20 T éc,ﬂ:,-m\,

Yeprent 4 63babo

I‘Iﬂ[‘[[)ﬂ}{{eﬂl‘l(’. HaKaja yBeauuHpasioch fnocreneHHo B CIEAYOULEH rnacje-

nopateastioctn 5.0; 5.5; 6.0; 6.5; 7.0; 7.5; 8.0; 8.5; 9.0; 9.5 BOJ]hT; b
Kak BHAHO M3 uepTexa 4, ¢ ypedideHueM HANPUKCHHIL ym.mmmae*(r;o

u penpunna E (xoTs 370 yBeJHUEHHE M He OUEHb Pe3KO BI:IPHH\?IIO). élcuo, 1]
JAHHOE HaMeHeHHe MOBJeUeT 3a cOGoi yBeIHYeHHe Cyyauibx OlH OK orpe
asaTtesiel LBETA,
ilEJIefc{l:[ill;((JJ[‘l:;lIthe uaMepeHus MEl poBeH Ha (OTOMLICHKAX, HIMEPIH qm{o:
rpaduueckoe U (HOTOBH3YANBHOE naoGpazenie ORHOH K Tgu mcr:aae?)ﬂbéﬂ ; rgy
MycKasi, 4TO YACTAIE SMY/IBCHH CHOCOOHDBI PACCCHRATDL H3 HPATENLHO, s
Japsi MajblM PasMepaM YacTHll METAMHIeCKoro cepebpa HTH oxg;uu:mj; oL
Ux, Mbl BripaBe OKHHaTh GoJiee 3aMETHYIO SaBHCHMOCTD {}mmn,‘ %) i;{:]iim\-
JeACTBUTEBHHIX 3Be3/(HBIX H306paKeHHH, YeM [PH HIMEPCHHH 'IILK},’CﬁC CHHRLX
aBesy. 3aBHCHMOCTb IS CTyuas JefiCTBHTENBHBIX SBE3[HBIX H3COPAMCHIH

npem‘.'ranmua B BHIE ‘Iep’]'(‘)i{ﬂ 5.
ms____________.__.__
oaof
o::."\v/v’_\/\o/\
0g0
L 1 i i L i IS A L 1
5.0 60 3.0 | 80 a0 B Ry

Yeprem 5 Bababo

a, TPYAHO 3aMETHTH ONpeeleHHEI X0 1o-

4K BHJIHO H3 3TOro uepre I
s : HUH MPH pa3sHOM HaKani=

KasaTens lBera, HO, OUEBH/HO, YTO B cgyuae HaMepe
‘ afl OLIHOKH.

GyIyT yBeNHUNBATLCS CllyuaHHbe g .

4 y:‘)T?C)T gonpoc OBl HCC/EN0BAl TAKIKE H C JIPYroi cTOpoHbl. Mbl H3Mepk-

' s (pororpapuyeckie H (poToBHaYAlbHbIE H30OpaKelus SBE3ABI Ha OJHOM H

TOM 3Ke HeraTHBe, MpHueM CBeT, HIYIUNi OT JIaMIibt, PONYCKAICH HEPes na3-

jible cpeTothHJLTPRL. B KauecTse HIMEPIEMDLIX (hOTOHEraTHROB ObIJIH B3AThI




T"maBa

nmepBai

1) maHxpomarHuecKas NAACTHHKA, noaydentan Ha 20-cm kamepe 40-cmM
_pepaxropa,

) HS0NAHXPOMATHUCCRAA IVIEHKA, NUAYYEUItst Ha
Hﬂg , 8 Takxe

* 3) CcTeKao, ¢ HAHECEHHBLIMH HA HeM TYLILIO HCKYCCTBCHHBIMH 3BE3TaMA,

Mu VeTauaBAHBATH TIEPe NHTAIOUIEH JTAMIOH NOCIeA0BATENBHO DA%y -

HBle (PHALTPR H NPOHIBOMAH HSMEPCHHS, B PE3YILTATE KOTOPBIX HaMi Obia
-cc'c‘_r_aa.neua rabanna [V, Kak suaso w3 Hee, seauuiia E npy nenosibsosaninyg
AMOHOXPOMATHUECKONO CBETA MEHASTCH HE3HAUHTEJBHO.

anabeppanHoition

Tadanma IVgbbazo
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T se cadoe MOKHO ckazs
S v Hzenggi;ﬁ:‘jcazdm OTHOCHTCLHO NOKASATEAEH LBeTa, HaHHBX
s y’ ¥ - - iy
L it o Bcé ,(.."l}"-ldﬁ H3MepeHud npH doTorpaduyueckom HHIL -
e -\' HSMEDEHHBIX IACTHUOK JAeT yMeHbUIeHHbie 3Ha-
e {Aa;:r Ill-lf::d. Menbuiil pasOpoc Kak Beddunds B, 1aK u 1o
> AACTHHKA C MCKYCCTE 3 ;
el 4 € HCKYCCTBEHHBIMH 3Be3AAMH, UTO H CJIefl0-
Moo orserny
St Q-lmm;}gg T?..HGQKOTOPUE GOJbIIHE OTKAOHEHHT BeaAuunn I ir VLI
O Ve s 4 '.mue IV ekopee Beero mysxno npunucath HeToy-
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rpaguyecKoe

j (JoTOBMSYAIbHOe H300parKeHHs 3Be3jbl T. €. MpH B3aHMHO
Cnefyiouee Hamepenue Mbl NpoH3Beqd AU
TOH We 3BE3Jbl B YCHROBHAX nepekphiBaHUs nepBoi fHadparmet BTOPOH JHA-
(pAEMOi HA OJLHY ACCHTYIO HACTh UX paiHycd. Bestriunny o16poca MUKpodo-
TOMETpA B [EPBOM Ciyude MBI 0003HAUHIH Epes Ey; orGpoc npu [epeKkpbl-
THH CJAEAYIOUIHX JIBYX JecsiThix 000aHauHIH Hepes E, 1 tak aaiee, 1o By

EHTPHPOBAHHBIX HaiparMax.

Tabanna V pbhowo

Eob | E, | E, ll E; ‘ E, | E96 E4 | E'

Aph 807 | BoB | 794 | 780 | 770 | 750 778 | 762

pr 614 597 575 s60 | 552 | 622 618 52?6

[ILY 0.75 | 082 [ o079 | 075 | 072 | 0:64 0.56 | 060
¥ I

enbl B Tabauie V. Ilepsas MoJA0BHHA
adist mepsoit anadparmpr—Jl;, BTOpas
u 0.2 M.

PeayabraTht H3MepeHus npejicran
TAGIHIBL COJEPIHKHNT JaHHBIE H3MEpPEHHI
ske— s apyroft auadparmbi s, gmamerp KOTOpOH paege

Ma aToit Tabuamilel BHAHO, YTO 3HAUEHIS E cHereMaTHUCCKH YMEHbIUA0T-
s, a y LI ciereMaTHIECKOro X0aa He SdMETHO, 3aMeYaeTeH JHIb YBeaHYes
HHe Cayuaiiblx OliHGoK, YTO H MOKHO Griio oxcunath. OWHOKH TaKOro pona
oyenp OyayT BauaTh Ha TILL B TOM elyuade, KOTAd (hotorpaduueckye 1 hoTo-
AJbHbe HAOOPAMKEIH HIMEPAIOTCH HA PAsHEIX MTACTHHKAX; HPH HamMepe-

BH3Y
HHUX B OT/AEILHOCTH, jlli?l!!){}:‘]l‘.\?bl NepexKpbiBaTCH B pn.’%(mﬁ cTerne-

HHH TTocJAe]
HH JfJ19 pasHBIX TTACTHIOK.

§ 7. Ownbxa (HOTOMETPHMECKOTO Mo aHadeppalHOHHOI KaMephl

oluOKy nois anafeppauHoHHON KAaMephi ¢ HEedBIo

Mpl HeeleioBalH
iTh OHa Ha ONpefensieMble HOKA3aTesH

BBIAICHHTE, HACKOJBKO MOIKET MNOBJIH

Hpera.
B cBsiaH ¢ OTCYTCTBHeM Y KaMepbl chepHiecKoH H xpomatideckoil abep-

pANNil, a TAKIKE ACTHIMATH3MA H KOMBI, Ka3aJ10Ch Gbl, HE CIENOBANO OMHIATD
oGk nods. Ho, y nauieil KaMepsl 10J€ BHHBETHPYRTCT HAUUHAs ¢ PACCTO-

Aiis B ABa rpajlyca AyrH OT UCHTPA, H NOTEPS CBETA, BEISLIBAEMAs STHM 55-

JTGHHEM, COBETBEHHO roBops, 06YCIABIHBACT S(MPEKT, KOTOPHIT MBI i MOMKEM

HA3BATH ()Jllllﬁl(()f‘l noaq. Mo#cer Gbith, OBLIO Obl BepHEe TOBOPHTH B AAHHOM

ciynae of yuere moTepH cBeTa BCAEACTBHE BHHBETHDO-
B4l MW, HOo BBHAY TOTO, 4T OIMHOKA MOXET €llle BRI3BIBATHCH HAPVIIGHHEM
WEHTPUPOBKI KACCETHON uacTs i pAAOM APYTHX SIBJIEHHH, Mbl DEUIHIH Hashl-
Barth ee, B 00LlleM, OIHOKOI MO,

ITotepio, CBETA BeneacTBAC BHHRETHPOBAHHA MOMCHO BHIHCAHTE H He-
NOCPEACTBEHHO, 3HAR ONTHYCCKIE JaRUbIE HHETDYMEHTA.

Jlnst uayuenns e owHOkH noas ororpadnueckiy myTem, Mol (horarpa-
(UpoBAH 3BE3AHOE TI0JIe HA OIHOM M TOM JKe N/IeHKe, HO HA PA3HBIX PACCTD-
SIHHSX OT ONTHUCCKOrO LeHTpa—yepes Kamable 5,5 MM H MOJAYUaIH LEHOUKH
HaoBpakennil U3 oftiux u Tex e ape3i. LIenoyku ssesa nosyuanics Kak no
CKIOHEHHIO, TAK W N0 NPSIMOMY BOCXOK/ACHIIO. DT u(*r‘amm.\(nplmﬂ:uﬂna.nuc.b
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X "‘;;i;i"ﬁpi{ﬁﬁ- TIOCIeA0BATENBHOCTH, 4 TAKMKE KaTHGPOBANICH NPH NOMOLIH Tpy0-
watoro (hoToMerpa. Bre CHHMKI NpOSBARIHCH BMecTe.

,H{ZIHHHMQH BO BHUMAHHE onTHYECKHE AAHHBIE, Mbl PACCUHTHIBAJH NOTEPH

CBETA B 3BG3AHBIX BEAHUHHAX A5 QISAYVIOLHX DAacCTOAHHI OT HENTpa Heras
“THBA, BHPaKEHHBIX B YIIOBOIl Mepe:
a=2020% 390045 3°30% 4°00
Jna Am noayuerbl CAeayIONIHe SHAYCHHS, COOTBETCTBYIONIHE MOCeNHHM:
An =(_-’.O.l; 0.03; 0-05, 0.09.
ITpy BelUHCIeHHN 3HAYCHHA Am MBI CYHTAJIH, 4TO NPH BHHLETHPOBAHAHN
3
OT KpYrI0r0 Ha00paKenHs YPE3bIBAETCH CErMeHT H BeJIHYAHA N0 anH CerMek-
T4 PACCUHTHIBAAACH JUI5 BbiIENPHBEJCHHMX TOYeK. 3aTeM OOBIYHBLIM MyTem
BRIYHCAAAACK NOTEPS CEETA B 3BE3AHEIX BeqHunHax. Kak BHAHO ua sTHX gaH-
HBIX, NIOTps CBeTa JOCTHTaeT OAHON JecATOH 3Be3HON BelHYHHD! JHIUIL HA
CAMOM Kpaio HeraTHea. ECii HMETh B BHAY Haul crnocob onpeIelieHHs NoKasa-
TeNeA uBera (M. HipKe), Die ABa H300paX<eHHs C CHHEM H JKeITHIM QHJbTpa-
M HAXOAATCA JDYT OT APYra Ha pacerosiiiui He GoJee OJHOTO MUIJIHMErpa
';?if:uol,t:no,ggnmmas BO BHAMdHHE BullIeNpHBEIeHHbIe JaHHble, MOKHO cau-
» 470 AudipepennHaTsHasn pa3Hula B NOTepe CB
€Ta He JIOMHHE :
Ha Halig NOKa3aTeai upera. g i bt g P
Ilote e
Hl{}KeB‘raFﬁu.:[HfIBee{;qf Egpe:{e,-wm{me (hoToMETpHUECKHM nyTeM, MpeacTaBJeHb!
i ; AaHHBEIE KOTOPOH HYIKHO CUHTATE GoJee
" Ci JIEe Haliex 3
BHIIENPHBEACHHRIE Pe3YILTATH BEIUHCICHNS. S

Tadmuna VI Qtomn

e

]
pu |« Am, Amg
0 I o’o0f | o000 0.000
15 i o032 | o000 0,000
2 1.05 | o000 0,000
; A L44 | 0.00 0.000
2 J 2.23 ‘ 0.03 0.025
‘ +.01 =.007
28 | 3.02 010 0.038
| + o3 +.008
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WAETCA 10 2=3% Kax B A TPk onipenenennn I1LI, monesnoe T
HaOMOMaeTC 1o o 20, i”mo M8 310/ TAGKHIY, HUKAKOR nOTEPH cn:'eir"l3 H:[’e
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Z {0 pas MeHblle, HeM ONIHOKA H3MepeiHs Ha mukpotoromerpe. HyzKHO 0TMe=
THTE, UTO npu (HOTOMETPHPOBAHHH BHErafaKTHICCKHX TYMaHHOCTEH MBI 0OYUTH
Beeraa BhIeDRABANH Tpejen =20 Bpuiay Majioctd BelHuMH Am, Mbl HE

i

!

| HpeicTaBisin STHX OLIHOOK B BHJE NMOKasareapHod (QYHKIHH OT pacCTOSHHA
(Am=cp"):

§ 8. Onpepenenye KPATHOCTH HCMOAL30BAHHBIX CBEeTOHILTPOR

. [lpeicrapiser HiTepec Onpejieende KpaTHOCTH HalMX ceeToHAbLTPOB.
Kak H3BECTHO, KPATHOCTh CBETO(HIILTPA YBEJHUHBAET SKCIOIHIHH. Ona 3apn-
CHT OT CIICKTPANbHOTO pAclpeeliel s 9HepriH HCTOUHHKA, T. €. ILIs ONHOrO
I TOrO e (PHALTPA NMOJYY2ETCsi pasHas KPATHOCTb B NPUMEHEHHH K DASHALIM
HeTOUNHKAM cBera. To JKe caMoe MOXKHO cKazaTb OTHOCHTEJIBHO YIOTpelisie-
Moro copra (OTOSMYJIbLCHH.

KpaTHOCTh HCIO/IB30BARHBIX (PHALTPOB BI'3 M I'TL1 (mo UloTTy) MBI ON-
DENEIHIH B KOMOHHALMH ¢ TLICHKAMH SMYJLCHI «Hzonanxpom» B «CUC»
(HHK®DH).

[lycre Ha cBeTOQHIBTD Ma14eT CBETOBOH MOTOK Fo, cHekTpalbHbIH COCTAR
xoToporo onpenessercst (yHkuuen Fo(A)- B Takom ciayuyae OyneM HMeTh:

0
Fo= [ Eyd
Q

Ecnu nipouie/uiii 4epes CBETO(HIBTP JIYUHCTEI TIOTOK O003SHAUHM Uepcs
¥, To aHANOTHYHO NpeAblayieMy OyaenM HMeTh:

o
F— [ F)dA
(8}
flcro, uto F< Fs. MOCKOJNBLKY B CBeTO(HIIbTPE BCErla HOTIOMAETCs TOT
Ui uHofl yuacrok crnektpa. Crektpasphsii coctan Fid) Gyner oranxueHn or
CHeKTPaJIbHONO COCTABA CBETa, NAfalouero Ha cserohuipTp. EctectsenHo,
4ro hoTorpaduyeckas SMYIbCHs, HMEIOULAsS CICKTPANLHYIO HYBCTBHTEILHOCTD
R(x) 6yner no pasHomy pearuposath Ha FF 1 Fo. Ecan BeqHunHY BOSAEHCTBHA
epetonbix rotokoB F H Fo Ha qioTomMatepran (B BHAE NOYepHeHHs) 0603HA-
upm yepes N, 10 :

&
r Ny= | FQRM)dA
(9]

H

=
N= | FQRQdA.
0
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- QueBHAHO, KPATHOCTH CRETODIALTPOR OyAeT paBHa OTHOWIEHHIO STHX ABYX
BORHYHH:
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Jlas onpefeseniisi anavennst { 478 YKa3aHHWIX QHIBTPOB H IJACHOK Mbl
BOCHOMb30BANHCE TPYOUATEIM (POTOMETPOM.
cﬂmllo ngqueﬂuua: HIKAAKAM CTPOHIHCL XAPAKTEPHCTHICCKHE KPHUBLIE H MO
me AJl onpeaensnace YYBCTBHTEABHOCTb, KoTopasi pasha [24]:
i '
Ri= -
k o
rie K-——HeKOTOPRIH MOCTOSHHBIN KO i
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| i ; ~ SKCMO!
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3 HHHLL, NIPeACTaBAenHble B TaGiuue VII.
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Annaparypa U MeTojuKa 3%
gﬁﬂuna VII ppiyicaera nama no (1.37) u, oTKA3aBLIHCE OT BLIUMCIE:
jnst ee no qopmyae (1.38), Mbi HpeHeGperan HeaHaunTe ol pa3HuUEd.

Kax BUANO H3 TAOJHIL VII, aHaueHus. KpaTHOCTH HeBeJHKH, Tak Kak
(poTOnmeHKH. GpaJHCch UyBCTBHTE/IbHbBIE KO BCEMY BHAHMOMY CIEKTpY. Tpu-
ym}‘rpeﬁnenun-memom (huabTpa KoMOUHALH ¢ OOLIMHOH (po*mrpa(puttecm?'i

NAACTHHKOH, UYBCTBHTEILHOCTLIO IO 50004, KpaTHOCTh MOJNYUAETCH GOJIbILIOF-

§ 0. Onpepenenne SEKTHBHLIX JUIHH BOTH Haleil CHCTEMBbI

TIpn onpeielenny [oxaaaTeseil LUBeTa TyMaHHOCTEH, yediens 1 OGBIYHbIX:
4Beajl Mbl 110JIB30BANHCH, KiK CKA3aHo, Iotronckuvn puaprpamys  BI3 .
I'T1l B kOMGHHAUMK ¢ MIenkoi «l3onakxpox>. [TosToMy AN# AaJdbHEHIIS
aajiay, CBAAANNBIX ¢ HCIONL3OBAHHEM HALIHX anaueHuil NoOKasaTelel UBETd,
HeoGXoAHMO HMeTh (i(peKTHBHbIE JUTHHEL BOJH 9THX HJIBTPOB B yKa3aHHbIX
koMmGuHaunax. fcuo, uto 9M(eKTHBHbIE JIHHEI BOJIH 3aBHCAT He TOJIBKO OF
NTACTHHKH H (JMJBTPOB, HO H OT XAPAKTEPHCTHK ONTHYECKOH UACTH HCMOJIh-
syeMoii Kamepbl. BBy 3TOrO Mbl HOCTABIIH yccae/0BaHNe TaK, UTo yUHThL:
BajH NOTepH CBETA B CepebpsiHoM (RiIbTpe cihepnueckoro sepkana H B KOp-
PEKUHOHHOI JHH3E. :

Ilns onpejaenciiig a(perTHBIO AJHUIBL BOJHBI MBI BOCTIOJIB30BAJHCE MO-
noxpomaTopom Lleiicea co cTexasHHON onTHKoil. Monoxpomarop Guist cHaG-
JKell KacceTHoll UaCThI, NPH TOM KacceTy MOXKHO GblJIO TMepeABHraTh, UTO
ofecneuHBano nodyuetie Ha OJHOM HeratHpe prid usoGpasxenuit. JInnefdnas ;

AncnepeHa MOHOXpomatopa Guing 75 A e | MM okono Hy B kauecrse €BeTo-
ROFO HCTOYHMKA OB HCNOALA0BAH COJNHEUHBIH CRCT, A UEJIOCTATOM CHYHKHID
AJNIOMITHHPOBAHHOE TUIOCKOE 3CPKAIO. [Hagonienie HeraTHBOB NMPC/AIOJIKANOCH
JBa I8 1 CHIMKH MPOH3BOAHINCD, KOM/la Coanue HaxonuJcch BOAN3H MepH-
auana. Takim 06pa3oM GbLIO NOAYHEHO BCEro NiiTh HETATHBOB HA KyCRAX ILIC:
HOK M3 TOro 7Ke pyJioia, KOTOPbIM Mbl [I0JIb3OBANIHCE AN CHUMKOR HCCJIENYE-
MBIX TAouLaaoK. Ha ka)kaom neraTHBe Mbl HMEJH CT HeTHIPEX JIO CEMA CHHM-
kon. Ha sTHx neraTMBax CHAMKH NPOH3BOIHINCE B CASAVIOULEM TTOPAAKE: Iep-
LI cHUMOK Oe3 QHABTPa, BTOPOIi, TPeTHit, el eePTHIfl-—C QHILTPAMH B OTIpE-~
Rederncit nocaenopatelbhocth, Ha HEKOTOPbIX HETATHBAX NOJYUATHCD TAKIKEe
CHIMIKH TP TOMOILH NocepeGpsiHbiX 3ePKaJ, € HEJIhIO oupe.&ene{um ko3 GHuA-
eHTa [eTepH B cepebpAHOM (uabTpe. ITO OCYILECTHIRIOCH CHEAYIOULHM olGpa-
30M: 1BA T}L’]}IC:’IJII'I CTABRMIHCE HA TIYTH TYUKA CBeTa Mexay uenocratTom H MO-
HOXPOMATOPOM TaKiM 00pasoM, uTo0ul HaNpaBJIeHHe Nyuka creta He MeHst-
Jgock. Mo yuera kos(puitHenTa notepyu cpera B KOPPeKIHOHHO! JinH3e, moc-
JieiHsts TOKE NOMeLLaNlach HA MYTH [y4KA CBETa H NPOH3BOAHICS OTIeNbHBI
cnnMoK cnektpa. Kpome Toro, Ha Toil e YCTAHOBKE Mbi H3MESUTH pacTipDe-
JlcjeHHe SHepTHil B NPOH3BOILILIX eAHHHIAX, € MOMONUILIO Ti}p\itJ‘l-’ICMEI[T’PJ.
it ET1<a-:ucmer:lc‘roiluml(a cnera Gowno Baato Cossue BBHAY TOTO, UTO BHEe=
AJAKTHUCCKHE TYMAHHOCTH N0 CIEKT w Goablue pee OLI151 3 s ¥
e sG55 o). P e peero  npuOisanTes  x
Cranjapruzaunsn Ilnnli_'i‘m'v.'ln,'im‘h npu aoMoutn tpy6uaroro  HoTOMeTpE
nepes coeroquasTpet BI3, TT1 Ha nuenke, B3stoil H3 Toro me p\'.‘l.ﬁ}!;l H ”I”t
JIYHCHHBIC TaKHM 06pazoM CHUMKH DOSDASIHCE OJHOBDeMEHHO ¢ H!:l":n:[’mamk.
MOJYUGHHRIME Ha MOHOXPOMATODE. z -
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Pamasa neppaf

" Bect, marepuas Owut Haseper Ha Mitkpodoromerpe, [To chﬁ JUTHHE CreK-
" pa HAMU OBA0 BLGpaRO A H3MepeHHs 26 TOUCK, UPHMEPHO Yepes ojuua-
&g HHTEPBAJIH. [0 AdiHe HOHBL. It TOUKA NEPeKPBIBAJIH [OUTH BCIO Bi-
T i yacth crextpa or 3880 A 10 6600 A. B cpsiam ¢ rem, uro 1OJTyeH;
HbIC HAMH CIEKTPH ABASIOTCA NPHIMATHYCCKUMH, B (oTorpaduueckoit yacr
CHEKTPa HPHLLTOCh H3MEPATH GOABIIC TOYCK, UCA B RHIYAJILHOIL.
[ocae Toro, Kax ORLIH NOJAVYEHB! SPROCTH | A5 KaXI0li TOUKH, OHH G-
S NpHBELeHB K OXHOMY AHICTPEMY; TAKHM e 00pa3oM GbUIH NpHBEASHLI
{ HHTEHCHBHOCTH, MOAYICHHLE TEPMOJICMEHTOM /A TeX JKe TOUeK.
. TIpexie Beero Mbl PElUIAH OUPEARTHTH KO3M(uuHeHT norepu ceeta s
b eétiéﬁpanmt (hHALTPE, & TakMie B KOPPEKUHOHHON Jnu3e, OG03HAYHM HH-
HCUBHOCTDL B AaHHOR Touke uepes [, #utencuBHOCTL B Hell, Korma na MyTH
fyKa cBera BBeAEHO 3epKato, uepes Iy, a Korza KoppexunonHas amnza—ue-
pes I'. BicBasi ¢ TeM, 4T0 Ha HYTIK NYYKAa BBOANIOCH ]BA 3epKana, LGETTE
UHEHT HOTepH cepedPAHOTO QUALTPA k Mbl CYHTAAH PABHBIM:

E:EV 1
]

2 Ko3(hpriHeHT GOTEPH B KOPPEKIHOHHON JHize L;':]/ L, Mt mosenm nanee
T g

9003HauTh Hepes Igr m Ifn HHTEHCHBHOCTH TOMEK npH BoexeHiH (potorpa-
QHIEOKOTO It BH3YBLHOTO (PHABTPOB, A [LTA TeX e TOUeK HHTCHCHBHOCTL Mo
TepMOSAeMERTY—depes Ir. Otiowenus L?_l', I
St ' I¢ I:
IHENTAMM NDONYCKAHUA LBETHBIX (MILTPOB H 0603HAUNTE uepe3s'mrio’pp Hua
HOAYHERHA OKOHUATENBHOTO 3HaueHns KOS(QHUKEHTOR NPONYCKAHMUSI, 3HaYe-
HHA S0 % o'gn HYHHO YMHOKHTE HA ONYHEHHbIe naiie KO3 puimenTh s

Cepuieckoro sepkaaa 1 Koppex i
PPERIHOHHON AHH3LI Halllell am;
MepH k. k' 1. 8 A

MOMUO CUHTATL KO3(hdhu-

€ppauHoHHOMN Ka-

o =00k ork'srs  ags='gakpuk'ge:
‘Pamenff:f f::;eu;izzﬂi = A H g 0T ) HC HMEIOT Pesko -
B it iury BU:‘[[{HMH mﬂ(my‘ PELIIN OnpeseinTe B nepByio oue
i 1 KOTOPYIO 0003HauHM uepes ) u KOTOpast pagHa:
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- Hoayyennsie anavernns CpenHiK UM
» Aalotes g ragnuue VIII.

JAEHHBe 1o opayae (1.39)

Annmapar¥pa o Merofika 8a

I BeiMHCeHEH GopMyaa (1.89) Guisia mpHBefeHa, KAK 910 00LITHO e~

SAeToH, K CACYIONIeMY BHLY: -

;? _ . Y 5 ll_‘lﬁ]': Zlhl—.clbl" (1.401
S & HRIE ; 2 bz T

QnpeAeiente CpeAHHL IWIHH BOIH Mbl POH3BOMAHAN 110 ABYM HEeraTHBaM

¥ HONYUHJH BEPOATHYIO 0HHOKY cpeftHero apgmeriieckoro aas (ororpadi-

» Yt

TaGmina VIII gbfoma

Tl 2% | Ads | 208 | 28
¢ €ooo® 4:47% 53303‘\) 4060.? szgooAO

8ono| 4137 | 5310
10000 [ 4133 5300 =
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10000 4126 | 5286 L= =

SECKHX JIyuyeH _—I:BO;\:, 4 B BH3yaJbHBIX _—_};40;5. IDTH JaHHble OTHOCATCH K
dHAUeHHsIM b, Jasa abcomoTHo uepHoro Tesia npu 60000, Ecin npunats o
BHHMAHHE TO, 4TO MBI He yuuThBajiu sdipexr [TypKHHBE, HMEIOUIHI MECTO £
¢Bs134 ¢ bonbuioil apkocTeio ConHua, To 3HAUEGHHS OUIMGOK HYIKHO VBEJHUHThL
i MOMHO CHHTaTb OoJiee BepPOSITHHIMH HX VIABOCHHBIE 3HAUEHHs, XOTH s (exT
[TypknHBE MOKET JeHCTBOBATH TOJNLKO B OAHY CTOPOHY cHeKTpa. TakHM of-
[A30M, MOMKHO OKOHYATebHO IPHHATL CJAeAVIoliie apH(pMeTHUeCKIie 3HAYSHHS
VCpe[HeHHbX JUIHH BOJIH 1is (loTorpauueckux 1 oTOBH3YANLHBIX Jvael co
CHeAYIOUIHME BepOATHBIMU OLIHGKAMH:

Tpr=4120 A +60 A; Tgn=5330A +EOA

S (heKTHBHYIO JUTHHY BOJIHBL JLIHA AaHHOH Temmépatypsl T mMoxHO BHpa-
Suth no P u6o caenyommy oGpasom [47]:

_‘Fbk‘—.vk 7 di

Q

l(- =
@ (1.41)
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B sToM ypaBueHHH V), 03HAYAET OTHOCHTENLHBIN (hakTop BHANMOCTH R
‘ciyyae, KOrjia NPHEMHRKOM sIBJIAETCS 1J1a3, a B Clyuae, KOLAA NpHeMHHKOM
JBISCTCS (NOTOMVIACTHHKA,—OTHOCHTEIBHAIH (DAKTOD UYBCTBUTENLHOCTH matl-
HOMl (hoTonTacTHHKH. B oGoux cayuasx Vi, DBLIPaKACTES CAeAVIONIHM a6p:-
30M!

I,

Wt
Iy
vie Ig MakcuMajbHas HHTEHCHBHOCTL, a I —HHTEHCHBHOCTH 114 pacemar-
PHBAEMOH TOUKH.T* & ypasuenuu (1.41) npeacrapnsier coGoit KOs(phuupenr




Farapa mneppad

[poapauHoCTH AaHKoro GuibTpa. Beduuuiy - Vi aus (ioromIeHkH «kaoman-
* XpoM® Mbl ONPESACTHIH N0 HAlIHM HeTaTHBAM, 3nayenne 7, ObUIO B3sITO HAS
MH #a3 AarEbX LOTTOBCKOrO (PHPMEHHOTO KATAJO0ra, NPHBEJACHHBIX K TOMNIIA-
He Haunx GHALTPOB, PaBHOR 2 MM, NO diopmydie, copepacalieics B TOM e
Karajore. 3nauede by N0-NpeKHEMY ObIO BIATO H3 TAGIHUL N 63 KH5i-
ra Pr6o. A

" Tlocie BRMHCACHHST MBI NOAYMHAH cjeayiollie SOQEKTHBHBIE ATHHM
BOJH, COOTBETCTBYIOMNE aGCOMIOTHO YepHOMY Teay npu 6000%

O 4070A4+30A; 1% = 5400 A +60A

Hpeﬂnosiaran, 4TO NPH PA3HBIX TEMNEPaTypax HiMeHeHHe IHAUSHHIT lcff
B TaHHOM Cgy4Yae Takoro XKe MIOpPSAKd, KAk B cayuae CPEAHHX JUIHH BOJIH; Mbl
HE NDHBOANM SHavenuii sQERTHBHEIX AAHH BOJH A4S PasHbIX TEMOEepaTyp
no dopmyae (1.41). \

Ha (oo 2 npeacraBien 0l H3 HAWNX HETATHROB, MOKAIBIBAUIANE KAK
PESKO OTAGIAIOTCS JIPYD OT Apyra (ororpaduuecknil i QOTOBH3YaIbHBIA yua-
CTKH CNEKTPA NPH NOALIOBAHKH BHIUCYKASAHHBIMM (IMABTpaMH M [JIeHKOR
«Hzonauxpoms.
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ueh), 4. ¢ drasrpoy 51_3 »5( th:;,rlmpom ITIL (cHaro o menbLel s‘Kcuusu'..
e ; : 0. C pieTpom B3 e 2
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BHUMAHK A erica

BOJIHE OT' H; S idHHE HA BaBHeH) 5 -
T HIMCHERNA. TeMnepatypy canoro (tp;m]:;[[?ﬂh IhhexTHBHON aupmEs

d BBHIY TOTO, 1T Y Hac,

Annapatypa H MeTOjfHKA 37

@ rOpHOM paloHe, aMIIHTy/a FO0BOI HOUHON TeMnepaTypsl AOCTHIAET,- X0-
5 H 'pemm; 40", Xafa Koepgu u Popcair [90] HeeaenoBalt 34-
BHCHMOCTH  Aefr OT TEMIEDATYpPB JUIsi HEHCKOIO KpacHOTo CTeKJd Ne 4512
1 OGHADYIKHIIH, UIO NDH H3MEHEHHH TEMIEpATYPBl OT +200 o +80° athdiex-

THBHAS JAJIHHA BOMHBI MOMET H3MEHHThCS 1A 70A  HiH NpHOJH3HTEJIHHO HA

“fA  na ojlui rpaayc. Eean L0nycrath, YTO HAWH (PHALTPBL NOABEPTAIOTCH
WAKHM e HIMEHEHHSAM Aus; B 34BHCHMOCTH OT TeMIepaTyphbl, TO OHO MOJKET

OniTh nopsaka 40 A. Kak puaio na raGaunn VIIL B ciiyuae H3MEHEHHs! TEM-
flepaTypsl HCTOUHHKA a0COMIOTHO HEPHOTD Tefla OT 6000° go 150009, cpexnas

JUIHHA BOJHB MelsieTes peero sia 40 A | 1. e, ykazauHoe TeMiepaTypHoe H3-
MEHEHHe HCTOUHHKA ME@HAeT A'q, Ha BeJIHYHHY TaKOro e nopsnaka, 4to H
H3MEeHEHHEe TeMIepaTypbl CaMuX IBeTHBIX (PHILTPOB B TeUeHHe roia.

Mbl BBIUHCIIHITH, KAKYI0 A0J10 OLHOKH MOMKeT BHOCHTb B HallH ONpeJee-
HHA HaMenenye 3 heKTHBHON THILL BOJNLL M0 TOJbKO-YTO YKasaHHOH MNpH-
YHHe, el NOMYCTHTL, UTO TeMieparypHbie H3MeHeHHd UBETHHIX (hHJILTPOL

MeHsIOT sHauenHe s(deKTHRHbIX JUTHH BOJH Ha 50 K. C 510t Le/bi0 MBI BOZ:

NONB30BANTHCE HOPMYJIOH

Alﬂ = -72-5 ]g.-.li]..lf_._,
LT

CAE
(i =1
be=ca-s(e —1)"
Ms! onAThb-Takn Gpanu sHadenus by. 13 Tabunusr Ne 63 kiurn Pu oo
W NOJIYYHIH, 4TO NP1 TemMnepatype a6codioTHo vepHoro Teja 6000°, spespgnad
esnunia Melsercs Ha 0.01. MoxHO CUHTaTh, UTO YKa3aHHas OWINOKA HAMHO-
TO MeHBlle, HeM OlIHDKa onpefe/ieHHs NoKasaTeliefl 1BeTa (CM. HHKE).
ITocae nosydenns 3PEKTHBHBIX MIHH BOJH Mbl MOJKEM IepeBecTH BEHI-
ne/leHHble HAMH ITOKasaTeld [BeTa B OTHOCHTeNbHble rpaaueHtsl G, coorper-
CTBYIOILHE STHM JUIHHanM BoJi. ClefoBaTesbHO, MOMEM Hanicarh!

G=_-0921 03M _ 595 [1L1

d (_1_) AT (1.42)
;s \ lq;r l-bg

G=k-IIII, rae k=0.921(Kpi— Apn)™

HucnenHoe snayenue aas k, mer moayuuau pasieiM 1,51, C rakum Kosi-
dHOHEHTOM H HY2KHO nepesoanth Hawu T1LL b orHockTeqbHbe FpaiHeHTH!, co-
OTBETCTBYIOLIHE YKASAHHLIM JUIMIHAM BOIH, WM cpejted Mexily adhekTHs-
HBIMH JITHHE BOJHBL. Kak H3BecrHo, OTHOCHTelbHbIE TPaAHeHTH OCTAlOTCH
TI0CTOSTHABIMA B J0BOJIRHO DOJBIIOM HUHTEPBAJE JLAHH BOJH.

D10 Tem Golice Tak, €ClH BCNOMHHTB, HTO B 00JACTH NPUMeHHMOCTH 3a-
&KOHA HaJIyueHHs B HH 8§ @OTHOCHTEJIBHBIH TPAHEHT HMEeT BHA!

M
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’G: c_! S

T,

% (1.43)
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Faapa nepnail

H OH BOECE HE 3ABHCHT OT AJHHbI BOJHBL

- B HalieM cayude OTHOCHTeALHbIH FPAAHEHT CIedyeT Onpene/IiThL KaK cpa-
| AHEHHE MOKa3aTeaell LBeTa HeoaeayeMblX HaMH 00BEKTOB ¢ NOKASaTeJaeM uBe-
Td (HAH C PACTPEeIRTCHHEM IKEPIHit) SBE3AbI CHEKTPAILHOTO Klacca Ao, naw. ;
koropoit [ILL npunsaT pasawa nyao. TakuMm 06padoM, eciii IPHMEM JUTH TeM- !
epatypul 3Be3jl A0 TV HAH HHVID BOIHUHHY, TOTAa N0 HaUMM IMTOKa3aTessae
uBerTa (Hau rpaguentasm) u no gopmyae (1.43) Moxio onpefenHTh UBETORY o
TEMIIEPATYPY JJIs HeWIedyesbly 00beKTOB, TAKONO PO/ BHIUHCICHHE MBI 1
MPOHABEAH JIIH HECKOJIBKHN Clyyaen, ;

IIABA BTOPAH

OIPENEJEHUE NOKASATENEHM LIBETA 509 BH l.ifAJIA.KTM'—’{ECKH.}‘C
TYMAHHOGTEN U MCCJIEJOBAHUE FAJTAKTHUY ECKOI'O
NOTNOIERMSA 110 HHM

§ 10. Cnocob onpepenenus noKazaTeqen LpeTa BHEraJadKTHYECKHX
TYMAHHOCTEH

Kak 0TMeuaioch B BEEACHIW K HACTO#ALLEH paboTe, ClpeleieHie NoKas-
Tesieli 1IBETA BHErANAKTHUECKHX TyMAHHOCTell AB/IfETCA BechMa BazKHOH 3a-

' Aauell coBpeMentoit HAGMOAATebHOH dCTPOPHIHKH, Mexny TeMm, HYIKHO OT-

METHTDL, UTO HHTErpainHad BelHUHHd BHEradaxTHICCKHX TyMaHHOCTEH OTIpe-
JeJISIeTesl. OeHb HeTouHo. D10 3aTpy/ieHne BhIShIBAETCHA, TMIABHLIM 06pasomM,
TeM, 4T0 BHeraJakTHUeCcKie TYMaHHOCTI HMEIOT BHJ PACIIBIBUATOTO 00BEKT,
a H306pazKeHHs 3Be3Jl, ¢ KOTOPLIMH JOJHHbl CPABHHBATLECA TYMaHHOCTH, HMes
joT Toueunslii B, B ceasu ¢ stum Xa66a u Xbiomacon [87] npea-
JOIKHIR JUIST OTIPe/IeVieniA 3BCIAHBIX BEIHYHH BHETaIaKTH 1eCKHX TYMAHHOCTEH
dpoTorpaHpOBATL NOCJACAHRE BHE(POKAILHO.

Ojira Ha TPYLHOCTEH COCTOMT TAKIKE B TOM, YTO HE BCe BHEFAIAKTHUCCKHS
TYMaHHOCTH HMEIOT OIHHAKODBYIO (hopMmy: OIHH- - LIHITHYECKHE, JApYyTrHe —
Kpyrable, cnypadibisie w T, Ji Tlpi 370M, KdK MPABHIIO, SIIPO BCETAA SIPKOE,
a 1o KpasiM SPKOCTH nocTencHio najaer. [TosTomMy u ¢ TOUKM 3DEHHS HCKIIO-
YEHHS BANSIHAA RasHHULE B (DOpMax, AelCTBHTEILHO nyullne (oTorpagHpoBars
nx Bieokadabno, Ho B Takom cayuae, TPYAHO H3YYaTh CAa0hle BHEraJaKT-
"ecKHe TYMAaHHOCTH,

CyllecTByIOT W APYrHe Cnocobsl, ABIKIOUHECH 110 WAEE JIYUILHMH, UCM
cnocof BHe(DOKAJBHBIX CHUMKOB, HO TpH UX HpuUMeueHuH o6paboTka i caMo
IPOHBBO/ICTBO CHUMKA ABJAAIOTCS 3aTpyAHHTENBHLIMH. Takon, HAOPUMED, Cno-
cof OKyJAPHOro 3pauKa, NPHMEeHEHNE KOTOPOTo, B HalleM ClIViae, PHIOAHIIOCH
OBl TOJABKO JUA APKHX TyMaHHOCTel (cM. 00 aToMm paGory [36]). M Hnma [50]
(poTOrpahHPOBAall 3BE3/LI U BHErdJaKTIYECKHe TYMAHHOCTH TaK, 4TOOL 3Bes-
JIbl CpABHEHHsT HMelH Obl TaKoil XKe Xapaxrep H30GpaKeHHs, Kak 1l TYMaHHO-
¢TH. DT0 JOCTHIAAOCH MM PACCTPOHCTROM YACOBOTO MeXaHHIMa. ;

Hexolin M3 BEIIECKA3ANHOTD, MBI PelTHAH 115 BLIBOJAA NOKA3aTe eH LUBeTa
e HATH 10 NyTH ONpeeyienia HHTerpaiinioi (hotorpaduueckofi u (oTORNH-
SyanbLHoOH BETHUHH TYMAHHOCTH, 4 MHUHYS MOCHEAHHE BLIBOJHTH HENOCpeneT-
HenIo caMu noxaszateni ipera, € 31oil Heahio §i BOCTONbLIOBANCH ONHHM H3 Me-
TONOD ONpPeNcaeHH nm(;_l;m-rc.rm:“l 1UHeTd, paspaboTAHHBIMH HAMU COBMECTHO
¢cE K Xapanse [16]: Bepatie 70T METO 3aKJII04AeTCS B CIELLYIOHIEM.
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Iaasa BarTopafn

AHAOMHUIO METOLY €OTHOUIRHIT SKCMO3HIii» Cupeca LU, cunmkn

ABONETON fi ke niac > (MaUXPOMATHUECKON HAH H30MAH-
AIPOHBBOMSTCS 1A OO H TOM JKe NAACTHHRE (ILANXPON 1
XpOMATH adiiuecknx it (hoTOBH3YAMLHBIX, OT/IH-
A[He HALIErO MeToja OT MET0/1a Cupca CcoCTouT B TOM, HTO LEMOUKY H30-
‘BpaeHitli Mbl NOAydaeM He NyTeM HIMEUEHIn SKCMOauiit, a H3MEHEHHeN
{moinann 06bekTHBa. [IpH STOM SKCMOZHILIS OCTACTCH MOCTOHNHOR /IR BCEX
@300 aNeHHL.

Eean apa u3o6paedus TAHHOA 3BE3AL HE NONYHAIOTCA NPHCOAHBIMIL
JL15 H3MepeHHs Ha MUKpodoTOMeTpe, BBHILY HX upeaMepHoit SIPKOCTIH, TO C 0=
"MOULBIO AMADPALM YMEHBUIAGTCS MIOWLAAL OOLEKTHBA HHCTPYMEHTA. Mepa
\EPEABHIKENHS KACCETH! MEAAY NOCAEAOBATENLHBIMH CHHMKAMH ONPEACAeTCs
ﬁpKochlO 3BE31H H Ht’.ﬂﬁxﬂﬂil.\[ﬂCTblO HMEThH H'JO(’!)':IH\'(.‘HHH, He ll(_"[]lf'!(pll"‘léll(}-

‘lnHe Apyr aApyra.

C 1eAblo VIPOUeHHs STOrO METo4a, Mbi He CHHMAAH UEMOUKY H3 MHOUHX
(H300pAHEHII, A YAOBICTBOPAMICH AHLIL ABYMS H300pAKEHHAAMH.

CopepliesHo aHAaIOrHUHO M NPH Tex e YCJA0BHAX npoHssoautes (oto-
fpatiupoBanle CTAHAAPTHON NAOULAIKH.

PasnocTs B IAOTHOCTAX ABYX H30Oparenii 3neaibl, NOJYUeHHBIX M0 Bbl-
AHCOMACAHHOMY CliOco0y, CAeAVeT CUHTATH UBETOBBLIM 3KaMBajieHTOM. [Tosto-
My Ajif 3Be3jl NOJAPHON HOCAEA0BATENBHOCTH, NOKa3aTeNH LBETA KOTOPHX
‘H3BECTHRI, MOXHO HOCTPOITH XapaKTepHeTHuecKylo kpusyo (LI, AE) na
JHarpanMMe, 1o 0AHOMN OCH KOTOPOH OTJIOMKEHH! H3BECTHhIe 3HAUSHHS NMOKA3a-
TE/IRH 1BeTa, 4 N0 APYrofi—peauicaAgesMble 10 fakunM dotorpaduueckoi 06-
,paﬁorxn—pg;ncms OTCHETOB MHKDOQOTOMETPA AN ABYX H30OpaiKeHuit 3se-
i:!g:;' € AR - Fer —Egy tae Eye v sy 03HAYAIOT OTCHETHL MEKPO(OTOMETpA,
: m;;mymmne (hoTorpaduteckuym 1 HoTOBHAYAIBHBIM Jyuam.

PAKTEPUCTHUECKYIO KDHBYHD MOMKHO CTPOMTb TaKMe, NONb3Ysch B K-

FIECTBE BTOPOH KOOPAMHATH He pasHocTamu AE, a OTHOIICHHAMH = E".’l.
Ha ge ’ e
. KpT}:e;;exﬁ npeucraaﬁ.ena OHa H3 MONYYCHHBIX HAMH XaDaKTepHCTHUE-
:-ui«cc opmomé[{;og&oc;maﬂ 00 NOJAPHONR nocaenonarensiocts. Mo ocH a6-
no ocu at 4k, Ipu sros
e ; CH opannar K. Ilpn s1oM cHUMOK choefnam Bi:-
B mansuefienm sror MET01 onpeaenenus 1L
ﬁoanu XAPAKTEPHCTHYECKHE KDHEbIE (g, 1
ACOHBIX KPHBLIX 117 y i
bl g.w s!: ill:!em!; Hﬁa depreike 7. Takum o6pasom, mpr NOJYHAJIH B HALLSH
b HPEHmymECTno¢;epéﬂ ?}%}; HX pasHoctH, Bewonuau 1L Takoh METOI HMe -
f YHBIM, BRIpAN; it |
TpabHuecKoro 1 hoToBHsYaILHOrO 1’130653mg;[0[mumﬂ e oo
H5T HMEeTCH O/IHH U TOT Ke (hoH

ALTACTHHKY a HeJ0CT p
: i ATOK COCTOHUT B
| T 3 0 T I iOM, HTO 3TH nBa ”306 AHEHHS HO-‘IY

i Ins onpeneneims I Bueran
WEINCH BRILEONHCANALIM MeToROM
HIOKe. Camu CHUMKH 6y caenai;
H0TB30BAHA oTenecTBeHyas IIGHK i
POBATHICH A4 H306pameryn o (pmrab

MBL YIIDOCTHAH TeM, 4T
“e) M (Mg, Ege). OGpasen no-

AKTHYECKH X TYMaHHOCTEH Mpl BOCION B30~

N
uaamﬁe% Clle Apyrim, KOTODBLI OrTHiieM
dHA0EpPAUHON HO KaMepe. Briia uc-

«Hsonanxpoms P
oA Bl ) I“[‘i[ﬂl], KOTOPOH (hororpathu-

5 +IGO i
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S X660 H XboMacon [87] ykasbialoT, uTo s ONpesieeHHs HH-
TerpudbIBIX BEAHUHH TYMAHHOCTeH llesiecoobpasHo NoJb30BATECS BHE(OKab-
Wb HBOOpAIKEHHAMH 3Beajl cpaphenws. [IpuiiMan 5TO BO BHHMAHHE, Mbl

AE‘T_

+ 80F

(] i e
0% ¢ nh 0.8 10 ¢ alts
Yeprew 6 6:ksho
CHUMAJTA TONSIPHYIO TOC/EN0BATENLHOCT BHE(OKaNBHO, a caMH BHEraldxril=
yecKHe TYMAHHOCTH cjierka BHe()OKaJabHO, CUHTasl, YTO BHEralaKTHYECKHE Ty=
‘MAHHOCTH H Ge3 TOro HMelOT pACIlIbIBYATLIA BHI,

E

dco L

&nr

. =
10 &3 98 @ LR T
Yeprem 7 Babsbo .

C 1esbio ROCTHKeHHs Gosee ToUHbIX onpeaenelnid I1LL TyManHoeTEH, MBI
PELUHJIH BOCTOJIbSOBATACS B KayecTse LUKAJBI CPABHEHHS, KpoMe NOJ APHOMH
[0CJeA0BATEIEHOCTH, TaKKe H TpYGUATHIM (HOTOMETPOM.

: [TprMenenne TpyGuaToro (horoMeTpa ONpaBAdHO TeM, HTO BHEraNaKTH-
yecKHe TYMaHHOCTH ABJIFIOTCH NMOBEPXHOCTHBIMH ofheKTaMH, & B TaKoM Cly-
iae TpyOuUATHIT (POTOMETD NPEANOUTHTEIbHEE CTAHAAPTHHIX 3BE3/.




IT'axasa sropan

Mg nevarann [kaiy Tpyfuaroro (JOTOMETpA Ha INIEHKE, BAATOH H3 TOM
H, KOTOpas CayxHiaa I8 (hororpagHpoBanis BHETATAKTHUECKHX TY-
nuocreft. KanuGpoBKa NPOH3BOANIACH B OTAJIBHOCTH EPEs dunurper BIS
I, npHMeHseMble H JUIA CHHMKOB TyMaHHOCTel,

[lo naHHEM H3MEpeHHH KaaHOpPOBAHHBIX IJIEHOK CTPOHJHCL XapakTeph-
¢THUecKue Kphpbie—doTorpaduueckas (Epr. 1) 1 (oToBH3YaNbHASA (Epy, 12l
(Ear ¥ Fgu 0003HAualT 31€Ch PE3YALTATHL HEMEPeHis Mapok Tpy6uaTOrO
(pToMeTpa Ha MEKpOtoTOMETpER) - [Toab3vsich STHMH KPHBBIMH, MBI ITOJYYAJIH
ATR TYMaHHOCTH, cootBeTeTBeHAO, Isor m Iys o no dopmyne Am=—2.5 ]g:_m_r

hu
REMUHCASAH PAsHOCTL B SBE3ANBIX Beanunnax. Jlas  toro uyrobus  nepe-
BECTH STY pasiocTb B MOKAsaTeqH IBeTa, HYKHO NpHAATh efi  nonpasky 3a
HY4Tb-NVHKT, T. . 148 onpejeieHus nokasareas UpBeta nojyyaerca (Gopmysa:

Mi=—251g % 4, (2.1)
Titn

e NOCTOAHHAN & ABAAETCH NONPABKON 38 HYIb-NYHKT. [l noayueHus sHaue-
HUY NOCTOSIHHON MEl OAB30BajHCch 3Be3gami CeBepHOR NMOJSAPHON TOCIENO-
BaTedsHOCTH. [locaennss CHIMaNACh HaMH BHeOKAILHO B KAXKAVIO HOUL Ha-
O/IE0/1eHHS, 03TOMY MBI MOPJH NOJYUHTb 3HAUEHHS] HYJb-NIYHKTA 5 KaxIoi
IVIOWANKH OTAENLHO, HPHYEM OOBLIYHO Mbl OPAJH OT ACCATH 10 NsTHAAUATH
3BE3N MONAPHOK MOCAEAOBATEIBHOCTH, a N0 HHM BBIUHCAAIH apH(MeTHYCCKOR
cpejiHes.

_Tamm 00pa30M, NOKA3ATeNH LBETA TyMaHHOCTell NOJdyYeHbl ABYMsi ClO-
CODAMN: HENOCPEACTEEHHO 10 NMOAAPHON NOCALNOBATEALHOCTH H—C HOMOLLAI
Tpy0uatoro (otoMerpa. B namewm katasore gaxm apH(METHIECKe cpeaHne
H3 STHX ABYX DANOB 3HAUEHHH TOKasaTejefl UpeTa. :

My HanH HeOGXOMHMBIM, HpH HpHMEHEHHT TpyGuatoro (oToMeTpa

yiuecrs (on HeGa, KOTOPH HMeercs Ha HEraTHBAX HCCAENYEeMbBIX II0Laa0K

i:;;;;:{::gircn Ha KaanGpOBOMHLIX MieHKax. B ceasm ¢ sTuM Mol HIMEDAIH Ha
o HECIEAYEMBIX IIOLIAI0K K4K HeaacBeueHHhle YACTH, TAaK M (o
- ;m;i @O%H ILTACTHHKR) H YIHTBIBAIH [IOCAETHHN ‘

4 )
M 00OpasoM, Bullenpuee/leHHas GopMyaa s OTpejeNieH s NnoKasa-

TeJIed 1Bera no U1b
VOUATC I 5 Mae KOHM A -
; T T C MO I!{) HIKAN B! lp 0O blge] (T)D OoMe [Jﬂ an[”l.l OKOHYa

S Lne—1s

lll=—251g = + 4, (2:2)

e & Kak H B 1 i s

ey qu)ei{un]ymnn hopmyae ects HEKOTOpas mocrosnuasi, [y —Hp-

Hmﬁpa}'{e}l};ﬁ TYMaHH;éT;%apg)(:)cm drotorpathuveckoro g (hoToBHaYaILHOTO

» = 2 M ! :

et S pMyay (2.2) nyxuo cunrath Gonee coBep-
O1merny, uto Benuunia HYJb-NYHKT

oy d HITE Fr
KOCTH 38ean, n0STOMY 3HaveHNe nocTommn | TIOCTOMHOM a 3apreuT oT sp-

HO y
e s H a npuxonmnock ONPENeNsTL Jifis
C HNOMOIIEIO TI0JIApHO NOCTeJ0BATEN Lo

Onpenesien
H31 TIOKasaTenei i
1 LUBETA Mbl @]
AeM H3JIarate onpenexenne T nonror e KOCHeMces HH¥Me, Korna 6y-

CHT(LBHUJC, 3TO JIETKO OCYIIECTRAANOCE

ICPHOAMYECKHX 1edenr,

: Qnpejedeiie moxasaTenel npera 509 BHEraJdRTHICCKIX Ty AAHIOCTEH. .. L
i SRR e e S o e ekt Sy

! R ‘ i
i SE A AR § 11. Cnioco6 HabaoMeHus

" [locite YeTAHOBKH CBETOMIILTPOB HAM MPHLINOCH CORPATHTD pabouee 1o-
Jie HHCTPYMEHTA NPHMEPHO ifa rpaayc 1o paauycy. OGpiunoe rnoJe npencTae-
AsteTes Kpyrom paguyca 3'4C7. HO npH npuMEHEHHH (HALTPOB pafinyc co-

e

kpamuics 40 20.5 (CM. Bhillie ONHCAHHE HHCTpYMEHTAPHA). Y UHTBIBAS STO, MEI
: pA3GHAH BCE CeBEpHOE nojyuiapHe Ha OTACTbHLIC MJTOLLA AKH, LHeHTPLl KOTOPHI X
i PACTIOIOIKENBL B CJAEAYIONUIHX [07CAX:
gl0n—24/007. ., ...,.ceo
00 —24000,. . ... =0
(5i{op P/ SIS it 0

B 10/KHOM 10JYIIAPHH LEHTPhl MIOLIAA0K PACMONOKEHBl AL =020,

BBy TOro, UT0 ApKHEe TYManHocTH 70 13 3B. BEJIHHHHDL BCTPEYAalnICs
Ha HeBe OTHOCHTENBHO PEKO H LaJeKo He BCeraa BO3MOJMIIO MOJVHEHHE He-
CKOMBKUX TYMAHITOCTell Ha OJIHOM CHHMKe, HAM NPHXOIMIOCH q)m'orpma(pu-
pOBATH AOBOJLHO YACTO, MOJYUAst MO OTACJALHOMY CHUMKY T RaXKIoM TV-
santocty. TakiM 06pasoM; TAKOH NpeBapHTeJbHbI TLTAH (paazjenenie ha
IOMAAKH) B JaJibHeflleM NOTEPSUT CMBICT, MOCKOJbKY NPHAOAHIOCH (poTo-

rpathupoBaTh OT/EJBHbBIC TYMaHHOCTH. :
J BHerajakTHUECKHe TYMaHHOCTH Ha 9THX MNAOMIALKAX nojaoupaiich H3
katanora llenaun n Dimc [116], cogepailero TyMalHOCTH /0 13-o1t

3B. BEJHUHHBL.
HexoTopsle MIOULAAKH OBIIH CHATHL ClIEPBA C SKCHO3HIHAMH o 30 M-
HYT, a TOTOM—C SKCIO3HIHAMH 1O 40 munyT. Okaszanock, Yro TYMaHHOCTH
TeM Jyylle H3MepsTes Ha MukpooToMerpe, HeM Gojee OHH rlcpeflep;:;aitr-,l.
70, NOBUAHMOMY, CBA3AHO € TEM, WTO B MOCTEHEM CIyac H300pasKeHHst Ty-
MaHHocTel GoJblie MoXoxKH Ha HA0OpaXdenus 3Besl. ITosToMmy, [IpH BBIBOJAC
okasaTelell npeta GoJplIHE BECa TPHAABATHChL MOKA3ATENAM LBETa, MOJy-

HEeHHBIM € 3KCTO3HUHAMIL B 40 MHHYT.

OGHIUHO CHHMOK MOXAPHON MOCIeA0BATeNBHOCTH CJYKHI B KauecTne
CTAHZAPTHOMN MIOIIAJIKH OAHOBDEMEHHO /LIS JIBYX HCCJISNYEMDIX MNIOMAOK, 4
B HEKOTOPHIX CAYNasX—/Ulsl TPex i GOJbUIE. Pasymeercs, CHHMKH CTaHIapT-
HOM MIOULAZKH MPOSIBJISTHCh BMECTE CO CHHMKAME TYMAHHOCTH. Kax ykassl-
BAJOCh, HA KAXKION MIIACTHHKE MBI OJYHaH 110 1Ba H300paKeHHs. [1pw sToMm,
HONIOC CHHMAJCS B TOM JKe nociae oBaTe/IbHOCTH (JoTOrpapHIecKoro i (hoTOBH-
ayanbHOro H300paKeHHH, UT0 H AAHHbIE [LIOHIAIKH.

§ 12. OnpenenenHe CHCTEMBI noKasaTeseH WReTa

Ham npefctosio BhifCHHTD CBfI3b HaLeH CHCTEMBL ¢ HHTEpHaUHOHAOBLHOH,
M5t 37000 MBI BOCIIONB3OBATHCH KATAJOMOM TMOKA3ATEeNeH 1BeTa OJHANOIo0-
meix apeag Cupca, Pocca n [lxoiduep [LI4).

Iuisi (hororpapupoBanHa Geina BEIOpAHA IUIOILA/L C LEHTPOM 2 = 240%,
5—-1-85% Ha srofl ruoiiajke Gewio BeiGpaio Beero 45 apesn ot 8 ao 11,5
3BE3NHON BeJHuANBl, Besa mpouenaypa onpe/lesicHHs MOKasaTenei 1BeTa aneaj




- CaejoBaTeabHOCTEI, M nocTpon
(SBE3N M H3 STHX KPHBBIX NOJYUHAH 3Be3jIHbIE BETHUHHB IS K

BEHTHHAMH, Mbl OV HECKONBKO YCJAOBHMX Y
Pelirasn noayyennpe YCAOBHBlE

HECKHX H (DOTOBHBYAABHBIX JAYYEli, COOTBeTCTBEHHO:

THe Mmgr H mga,

IS STOM (e HeoM

Fanapa BTOpas

OMBBOAHJIACH TAKHM 2Ke NyTeM, KaK H IpH ONpeaeleHHH NoKasatesell se-

MAHHOCTEI, :

~ Peinas 45 yeioBHbIX YpaBHeHHH 10 ¢noco0y HAHMEHLUIHX KBAAPATOB, Mbl

oAyUHaH GopMydst (2.3), npr ueM 13 HHX (&) COOTBETCTBYET ONPEALICHHIO

_neKasateici 1pera Gea Tpyvbuaroro qorToMerpa, a (6)-—no noJApHOI noce-

JIOBATEALHOCTH 1 TPYOUAaTOMY (DOTOMETPY, COBMECTHO.

4 [ =063(1l[+0.24 . . ()
ML =0.6 ’[1[14-0.22 , . (6)

Kax BHAHO H3 3THX DPABEHCTB MeXCIV HHMH 10 CYLIECTBY HET HHKAKOMH
PasHMLBL. :

Hs paeercrs (2.3) BHAHO Takie, 4TO HAllU NOKA3ATENH LESTA: COBMA-
AAI0T C HHTEDHAIMOHAABHBIME, B nepsom cayuae, npu IN11=0.65 u so Bro-
pout, mp HI1=0.58. [Tpasaa, B hopmyaax (2.3) He yunTHIBAETCS 3aBHCHMOCTY,
“OT BEMHUHHBL, HO 3270 B AaJbHEAUIEM Mbl YCTaHABJHBAEM 3TY 3dBHCHMOCTD.

(2.3)

§ 13. Lisetoroe ypaBrenue

Jlas BuBOAa UBETOBOrO YpasHeHHR Mbi BOCNOJAL30BATHCh MOJAPHOI MO-

JH XapAKTEDHCTHYECKHE KPHBRIE [T GeJIRIX
PacHbLIX 3Be3;.
MIYYCHHOH U CTaHAapTHOM
PaBHennii suna x.[I[]<Am,
YPaBHeHHs Cnoco60M HaHMEHbILHX KBaapaTos,
MBl IDHULTH K HHAECTe AVIOLHM YpaBHenuaM (2.4) u (2.5) man (otorpacu-

CDC’I‘&BJ!FIH PA3HOCTH AR KaxKaoi 3BE3K Mex 1y no

. m¢r=;11'¢r — 0.370 ﬂLLPun ‘2_4)
+ 0.024
Mgn =m's, + 0.019[ [ fuur 2
+ 0.033 1y

06031‘[3 a0 HHTe Ham <
i OHAJB)
| : L] T p H HBIE B&T]Hq“!{ba, dm

s oc;:é?;:fa g:;nr_:r;egﬂ}:le ;io.qee HaOeiHBIX 3HaYyeHn KO3th
PasHble HOYW Kak p t;rmmrpaaTLi;z:)gc e
JYHHB Dashne anauenug Kosthihn
CKOE H A9 31of BEIHYHHEL Ghing
Xa, KOTopas u npunicayg K

Ouesnpno, yro o,
SABHCHMOCTH Haurelf 1y

ir H nl'qm

(buurenton, namu
BHOCTH, CHATBLIX B
KHX, Tax H B hoTOBH3YANLHRIX Jayuax. To-
LHEHTOR, MBI B3y cpeanee apudmeruye-
14 BEIBE/ICNA cpepiisin KBanpatHyeckan omu6-
KoshrunenTam YPaBUeHu# (2.4) y (2:5)"

Ab3ysick hopmyaamy (2.4) y (2.5), Moxkuo NoJyuyHTH

Kaa e 2
(2.5) Ha panencraa (2.4) El-’:oll;]]ﬁ[[’?:{“”HT{”p”du;{O"aHhHOH. Betuntas pasencreo
][ = ITLI—0,391] L[mr
ML= 0,721y [49)

PaseHerso (2.6)

YK
HadbHbIe, 10BOABHO ¢ g

OpoLIo corng
OTPs Ha 10,
OBlazlenje 6

JUIAL Niepesona way
CYercs ¢ (I)mey_na“n (
HTO YKd3aHupe i
BUIO OBl BNOIHE X0

1x 11 B HHTeDHAUHD-
2.8), BLIBEJICHHBIMH
VOPMYJTB Ghijij ToJIyuei s
POlliee, eciiy Gp thopmyna

APYIiM criocoGom,

rsenngpe

—

i 2 ¥
Onpegeneiie Tokasateaed upera 508 BHErAIAKTHYCCKHX TYMaHHOCTEH. .. 4

{Manue, uro dopmyas (2.4)
nis nepeposaa I1LL Brera:
y cielyer OTAd:

(2.6) umena noctosinbli wien. lpunumas Bo BH
ir"(E"-.’é)-' BRIBOMIHCH 110 HEGONLUIOMY HHCNTY 3Be3J, ;
JAKTHUECKHX TyMAHHOCTEH B m{gepi-:auuona.nbnylo cHCTeN
b npeanoutenye gopmynam (2.3). ; it
i Kg’mnnnnﬁo W3 ypasHennit (2.4) u (2.5), koshpuunent tad ({[;oﬂnzjrlﬁﬁg}(a
UCCKHX '.ityqeﬁ HMEET J0BOJIBHO HajieKHoe 3HayeHHe H ero B}E[}OF!TE i
MaJjia épamm'renbuo ¢ ero Beanuutoii. B ciayuae (tlUTOB}IBdeIthIX‘ 013_(0 e
SosITHAS OLIHOKA KoshhuIHeHTa Maia M NIPEBOCXO/HT 3HAUCHHE CAM
it ) ajpHble BeJMUHHBL, B IPO-
¢uupenta, OTciofa Mbl sakiaoudeM, 4ro (PoToBH3Ya L
THBONOJI0IKHOCTE (JOTOrpa(hHUCCKUM, He HMeOT NOonpaskH 34 l}m o e
[IpuuMas BO BHHMAlHE BHILIECKA3AHHOE, MOKHO TIOHATD, 10}.{ ‘cor‘nacno
TOrpathHUECKIe BeJIHUHHBL TPEOYIOT AOBOJIBHO 3aMETHBIX nqnp_}_z;a L
ypapuennio (2.6). Otciofa MOKHO 3aKMNOUHTD, YTO I[dll[;d
BO3PACTAIOT C HCTHHHBIM yBeJyUueHHeM [BeTa 1'yr.mnuor,;lr:ei];a e
ALUM MOKasaTesi M 60
MVyJia YKA3BIBAeT Ha TO, YTO Ha ' ' Jgise S
q}top::ﬂ}{;ez GoJibliIe HX HCTHHHbIE 3HAYEHHA. Takum 06})&3()15,1.lxlf;));11quﬁ
i [6111 }aBJJlﬂTb [1LL no 9710fi (hopMyJie H NPHBOAHTE K HHTeDﬂdé[T-e Ln.aum-
i “?:;{ZCHIZI KaK yKasano Bbille, MbI coBepiliaeM NPHACACHHE K MHTED
cHeTeme, HO,
HanbHOI cuHeTeMe Mo (lopmyjiam (2.3).’
LlgeToBOC ypaBHeHHE Mbl MpHHHM

M BO BHHMAHHE H, NPH MOCTPOCHHH

o e K Bbl ocHa {K 3Bead] i )HOI“[ 1no-
€ > c 'Ud[p‘ K 3Be3ibl ]loll'ﬂ[

A C ]l } L X, Mbl HaH CHJH HA [ ! ' 2

LA pak HCTHUYECKHX p” Ay . : o : xi g Sl

‘\(.'I E}J[I:Bﬂil:ll)“()t[” nocjae HC I'Il)dBJ'IeElIHI HX 33 UBCT. [_Ll eC |] et H.',ll:-]‘]l : '-IhijiI{

]. 3N ';]C]"”-Jl 8 3”3‘[[}1‘“[“ HMeIu HEKOT( l 1 } d: (l. 0cC, i p 1

iaMe P, N I )”‘)I[.]i}))} HO MBI NPpOBOAHI Mo HHA

CPEHIOI0 KPHBYI.
§ 14. Ownbka onpeieaenis noKazareJel UBETa

¢ noxasartedeil a, Mbt
i (0 ONpeeieHHA TOUHOCTH MOJYUAEMbIX NOKA3ATENCH |us?1'r(;l,nq’]
2116 418 s e nele aa-
- uhlbcpe'ufimo KBaZPATHUECKYIO OWIHOKY OHOro Onpeieeiis #
BBIUACIIH Cpe) as

Telsi LpeTa AJs TYMAHHOCTH, ROAL3YHCH ¢opuynoii [TeTepca:
.. = Z EA1 W= fZ,'fJALa
= 1 aau Vnin-1)
Di— ——
2

ii KBaApPATHUECKON OWHOKH BHITCKALT opmyna:
iy Al
M= i l.;l:;n——~-—-—1r—,
n——
2
ocie paaienedds Ha 172, naer BbipamKeHHe JN§ CPEIls
i 10ro HaOGMOAEHH.
5 epaapaTHUECKoll OIHOKH O/ L o ;
G hlnd-’-llmﬂ raGanue 1X, npuBoAsATCA ABA OUPEAe/ICHHs NOKA3ATEACH IIBETA
[ I-l\!l:’m B pasHbie HOUH, HA Pa3NHUHBIX IVIACTHHKAX, 4 TAKMXKe H pasHOCTH
: ! I i \ a- oy a7 =}
o L-Hf_al[l{]fluimlni'l nokasareneii upera. SlcHo, YTO 3TH PA3HOCTH B MNOKA3ATENSX
11:..';1 nau)'nlmu'rr HCTHHHYIO OLHHOKY Onpeie/eHus nmi'_zlum*e.rmciu]de TyMaH-
[2 [a -’ J . E :
“TH, UEeM i OTPABALIBACTCSL NPHMEHCHHE thopMyJibl eTep .
e C '.llwuu groft Tabaule, cpenusas KBadpaTHHUECKas OMIHBKA OJHOTO Off=
L6 1B ¥ = 0 2, kot
CIEHHS NOKA3ATeNs UBeTa NMoJyuaercs pasHoH +0.10.  OHAKO, HYKHO

13 KOTOpOit Aaf cpeiHe

Y10 B CBOIO ovyepedb,

PEN




1
|

‘,4@ . Faasa BTOpaH et

—

(eTiiTh, UTO 9Ta BEANNHHA PATHUHA JUIA PASTHUNDIX THIOB TYMaHHOCTRH.

STOM MOMKHO CKa3aTh, YTO OKA3ATCIN 1IBETA Tymaimocreii THna E onpe- 5

| AAAIOTCH JYUUIE, MCM THNA Sa, THna Sa Jjyuiue, Nem JJs THIA Sb u m. o
P_‘__IaKOI_{eu, HYJKHO OTMETHTb, 4TO B STY OWHOKY BXOMAT BCE OCTAJABLHEIC OLHOKq ‘
1A WACTHOCTH H OWHOKI H3MepeHlis Ha MHKDPO(OTOMETPE, olHOKA nnpenmemm’ L
110 ABYM cnocolay (1o NOASPHON NOCIeI0BATILHOCTH H TpyGuaThiM (hoToMer- :

{pOM) H.T. A,
: Tabama IX gbebaco
" R I = =] [N T S I
R 1T T I NEGlnu; g | 4 l
1 205 | 083 | 079 | 4000 2633 | 0.56 | 0.65
224 § 1.0 | 103 | o.07 2645 | 063 | 0.57 [+to.u et
1400 | 0.79 | 095 —0.16 3485 | 083 | 09y {011
1407 f 120 [ 1.0 |+o0.14 5678 | o8 | 101 | { -U‘ll
:4;{5’ o.ﬁ o.81 | +o.05 5687 | 083 ¢ 103 | f—01g
14‘ 0. 0.94 —o08 ! 5866 1,27 | 1.23 004 : 2
14_,_.2 1.00 o.t}-} —I:o.u 5870  0.85 | 0.0 | —0.0
r‘Hz 1.02 0.88 | +-o0.14 5905 075 | 062 {Joiz e
2;1?1 33;'53 079 | +0.06 5907 092 0:77 ! +0.15
i3 .34 | 069 —o0.15] 5908 0.6I | 059 |-}oc.02

~+1.08 —1.06

Anraziornuso ra6; 4
. anne IX cocrasiena <
BLIMHCICHABIE Cpe o TabaHua X, B KOTOPOIl IPHBOJIATC
o PeAHIie KBaApATHYECKHE OLIHOKH O1HOTO 1 DFUIPHEO AT
Tﬂﬁm‘pe. [O H3MEDEHHHA Ha MHKPO-
GCMOTPS HA TO, 4TQ 3T:
g 3Ta oumMbKa 2
ABIAVINVIO e , KAK CcKaszaH y o
YILYIO, MBI BCE-TAKH PEUIHIIH ONPefeHTh oe OT,ELE.TII?I;O} e BXOAHT B Ipe-

Tabmua X (5-omn

N}éc Tk !nuur A

e
.NGG i o 4 ’

474 0.8
488 :l.o:: ‘:E; T |1037 S
520 | 062 | 063 i’g'ﬂ ST | L v 2
521 | 073 | 069 il 0 80 08y e
533 | .01 0.92 o0 i?m oo | ona 7
—o0.05! 7782 | 068 | 068 St
—0.00
+0.18 | —0.16

Haa 5106 nean M pag
10-Tbi0 TyMansocTIMY ¥ Ha
l:m.a pasa. Cootpererpenyg
TOPBIX JTAHLI B0 BTOpOM 31 7
MEPEHHH MBI HaMem Hakan 5

MOMET cnive JEKTDOJAM
A JUBTLCA NPH O0hinmx 1o UK HactonbKo, HacKops
aK TOKasaun Beipe Mepeliiax, i JIBKO 35TO

H3MEPelts papua Lm0z b CPEAHAS KBagpaThyec
’ Kdsl olIHGKa oaHOro

a1
M;{ CHHMOK, OTHOCALIMACS i CO3Be3
PHIH STH TyMaHHOCTH 11g MHKp(;

M 2
bl ONIpEARIHaH NOKasaTeny ype
PeTLeM croabiax 46 i

a0 Hesn, ¢
(hoToMerpe 10
L 4, 3HAYEHHA KO-

. Llpu BTopuunom us-

‘Onpejiesnctie noxasarencii nsera 509 pierananTiueckHX Tymar_i-l_mcmﬁ... 47

Kax yKashpiBajoch BLILIE, MBI Ornpe/lesi il MOKasATe/H L[BEeTd TAKXKe H C
(10MOUIBIO 1pybuaroro GoroMerpa, B CBA3H € YEM Mpl BBIMHCIIHIIH cpeaHIo
KBA/IPATHUECKYIO PABHOCTb OAHOTO onpe/ieliciis MoKasaTes nBeTa TyMaH-
HOCTH 1O NOJSAPHOH [ocHe 0BATENBHOCTH U C TpyGyaTHM (POTOMETPOM. JLast
SOl 1estt MBI BasIH 25 TYMaHHOCTEH PasHbIX THIOB H BHILIEYKASAHHBIM YHE
: npera. B 310M

croco0oM HaLIIH OlIMGKY OAHOTO Onpesie/enns noKasare/il
cayuae ToCTeaNss oxasaach papyoft +0.”05.

§ 15. Yuer atmociheproro MOrA0UEHHS

0JlMO YMETh 0CBOGOHKAATE OIl-

una B atmocepe Semiun. Hem
oKa-

B acrpooTOMETpHH, Kak H3BECTHO, Heohx

pefie/iemMbie 3Be3[IHbIC BETHUMHEL OT TOrJIoLIE
GonpLue TPeGOBAaHHI K TOUHOCTH OMPE/ICIIeHH ape3AHOH BeJIMUHHB HIIH

satens lLBera, TeM TOuHee TPEGYeTCH yYHTBIBATH [orJionieHHE.

Kak yKasWpaJoch BbIlle, IpH ONMPEAE/ICHIH noxasatejeil nBeTd, B Ka-
qecTBE CTAHLAPTHOMN TUIONIA/KH MBI N0JIL3OBAIHCE MOJAspHOIE MOCJIeA0BATENb-
HOCTBIO, TIOSTOMY MBI HE NPHBOJHIH DE3YJILTATHL K 3eHHTY M K mycroTe, a
gonyuasn AHddiepeHIHaNbHOe NOTJOIUERHE MesKLYy HCCe/yeMbIMH OOBeKTd-
Mi{ H MOJNADHON NOC/Ie/0BaTebHOCTEI0, TAK KaK Tpu OTHOCHTEILHOH (DOTO:
METpHH Jierde yCTaHaBIHBATL PAsHOCTH GJrecka.

Kak nsBecTHO, MOKa3aTe/pb MpO3patHOCTH aeMHON arMocdiepsl BhIPAMa-

eTCHd Ha JAHHOM Z H B 3€HHTE TaK [131]:

H I
— | 2(h)sin 2’ (h)dh — |%(h)dh
6!‘ ( ) 1n ( J ; PK(ZU‘}'—:C i‘ 4 ) -

Pi(z)=e
O=cioaa, IAf MOrAOUIEHHA BRE ATMOCEPH MOAYHACHS
Amy (z)=—2.51g m M (z). (2.7)

B pasenctse (2.7) macca BO3AyXa
auny M(o)=1. Ha pannomM seHur-

rne M (z) Bblpaxkaer maccy BO3/LyXd.

p HANpaBJeHHH HA SEHHT MpHHATA 3d C/H
HOM paceTOsHHE B 0fllem cayuae M (z) Beipazaercs (opmyaoit (2.8)

H
Scez [#(h)
0]

1
M(z)= —— i
[ «(h)dn (2.8)

Q

e dh - ——
2Rh—h%* |
T Rth) E7

3

(Ges yuera pedpakniu).

Ho, kak MOKA3AJIH HCCIIEIOBAHHA PALA ABTOPOB, ECJIH OrPAHHUATHEH AT
podhoTOMETPHICCKHMH HAGMIONEHUSIMH B TPCASTAX  Z< 70", TO BO3AVIIRYIO
maccy M(z) MOIKHO 3aMEHHThH (hopMy-I10H: S

M(z) =5ecz, (2.9)
T, & Ha He CJAHIIKOM OONBIIHX SCHHTHBIX DACCTOAHHSX BOSAYLIHAN MAcca
: 2 i 7 : Ak
CUHTAGTOST NPONOPUHOHAJIBHOR CEKAHCY SEHHTHOTO PACCTOSAHHI.

e R e




Tjaaga BTOpAaR

B TakoM cayuae dopMya (2.7) nepenuiiercs B BHAE:

RO Amy (2)=—2.51g px Sec z, . (2.10)
a (popMyna NpHBEACHHS K 3eHNTY B BHIE!
T (z)—m (z) = Amy () =—2.5 lg pa (Secz — 1). (2.11)

~ Kak Mbl YKasaJg Beille, 114 onpejenaetus T1LL BHEraJdaKTHUECKHX TYMAH-
Hoﬁeﬁ CHHMKH NPOH3BOAHTHCE HOC/IEI0BATENLHO B CHHHX H JKEATHIX Jyvax
.u.:lﬁ H(!:cne.u.ye-moi{ H noJaspHOH obnacten, coorpercrBento. Eciu B palnOM

C/ydqae 3eHHTHHE PACCTOAHHA IH HCCAGAYeMOH TIOIAAKH 0603HauUM B CH-
1 ACAAPHOIL MoCaen0BaTebHOCTH

HUX W ENTHIX aydax yepes Zj H Zs 4 e
Gonbumnu GykaaMn Zi, HZ, COOTBETCTEEHHO, TO PABEHCTAQ (2.11) ann na-

HIEro CAyuas TepenHuercs CaelViouliM 06pasoM:
' My Mgy = —2:5lgparSeczy—1),
m.,—-mm:—-2.5lgp¢a(Secza——1),

a s modoca;

mn""mmi=‘2‘5]gp¢r(se’-'zi —1),
Mya—Mgs= — 2.51gpas(SecZs —1).
Ecii BO3bMeM pasHoeTh Mexay doTorpadiuuecKHMH H (POTOBHIYANBHAL-
M1t BeHUHHAMH, RAK 145 HOCAEAVEMOR TNOLLAAKH, TaK H U N0JAKCd, TO Oy-

JIEM HMeTb:
=2.5(1g P 1o pg: S lgpss S
my—mis=2.5( lg—— — lg pe: Secz; + Igpga Secz, |y
Par
Mgy —m-==2-5(lg P92 Jg por SecZ, 4+ Izpan SEEZ,)- (2.12)
i Per
Bo BTopoM paseHCTBe B YpasHeHiun (2.12) MOKHO CUHTATH!
SecZ =SecZ,
310 7em Godee AONYCTHMO, €C/il [OJI0C IKCHOHHpYeTest ¢ HeGoJbLIoH

[TPOROAHHTEN BHOCTDIO.
ECiH BO3BMEM DPASHOCTH MEPBOTO0 M BTOPOrO PaBeHCTB M3  (hOpMyJibl
(2.12), noayunm:

g6 =T, = AT = 2-5(lg Por ez, — lgpgrSecz, + lgpmSec;’.gl) (2.13)

. i
IIpuniMas 8o BHEMAnHE 3(EKTHBHBIE AAHILL BOIH, NOJYYEHHBIE HAMH
BHIIE, H COOTBETCTRYIOMIHE HM KO3(hDEIUHEHTH NPO3PAYHOCTH 3EMHOIT ATMOC-
Qepbl pre=0.716 a py,=0876), oKOHUATEILHO GyjieM HMETh:

{ All1=0 2758 Sec %, — C. S e,
% i SEC Zy 144 See Za 0.197 (2.14)

ATILL=0.275 M() — 0.144 M (z,) — 0.197.

i Hakoneu, naxoas us tabaune b e '
. 6. Muopajaga [14 Zz
_ 0O BRIYHCTEHHBIM BEHHTUBIM PACCTOS HU M s Sz (),

Kasatens usera. [Nonpaska 1L prupracte

3ATeJIH UBETA MCCIBAYEMBIX TYMaHHOCTell
HHe ee 3HaK, '

HOJIYUHM HCKOMYIO NONpaBKy no-
L H3 TOMYUaeMBIX 3HAUCHUIT 110KA-
NPH HEM NPUHUMAETCH BO BHHMA-

foKasarenedt upera’ 509 BHEralaRTHYECKHX TyMaHHOCTeH. ., 49

) Ec/li NpoHSBECTH O/HOBPEMEHHble CHHMKH B CHHUX H JKEJTBIX Jyqax,
! Torna cornacho gopmyae (2.11) ans T1LL MoXKeM HanHCATS:
: [ILL, 111, = (2.5 1gPg—2.5 lgPgr)(Secz— 1) (2.15)
' Ias caydas asyx onpenenennft [T oqnof 1 TOf JKe 3BE3Jbl HA PasHBIX
i SEHHTHBIX PACCTOSHHAX, 0003HAUAS BEJHUHHY B cKoOKax uepes @, COIVIaCHO
(2.15) nosyuny ypasHeiue (2.16) pis onpenesnenus o : ;
AT =TILL — T = o Secz, —Secz, ) (2.16)
TIIL; u IILly o3HaudoT HEPBOC H BTOpOe ONpPE/e/IeHHE O[HON H TOH Xe
3Be3jbl Ha PA3HBIX SEHHTHBIX paccroanusx. OnpejeaeHye BEJIHYHHBL 2 pdB-
HOCHJBHO ONpeeieHNHI0 KO (HIHEHTOR 1IPO3PaYHOCTH 1717 HALIHX sthpexTHB-
HbIX JUTHH BOJH B CHHHX M JKEJTHIX Jydax, T. €. HCK/I0uaercsi Heo0X0AHMOCTD
ananng Por A Py B OTAEABHOCTH, SHAUCHHE % HasblBAeTCA (paKTOpOM MOLJIO-
menHsa naH (aKTopoM oC/ali]eHHs CBeTa. :
PaKTOp NONVOILEHNT MOHHO ONPEeASIHTL TAKHKE HECKOIBKO HHEIM MYTEM.
Ecan paBeHctBo (2.15) HanuumleM A chlydas BHe aTMOC(EpE, TO Gynem
HMETh:

ATII = eft)M(z) = 2{t)Secz,
TAC
ATTIL=TTIL,,,— 11T,
Torma MoMXeM HamHCATh:

v a(t)= [Ty, (2.17)
M(z)
3neck IM11,,: - - naGmoneRubil mokasatens Lpera, [l — sHaueHne no-

‘Kasartens 1Bera BHe aTMoceprl, KOTOpoe B NAHHOM cliydde NOJaraercd Ha-
BECTHHIM, 2 BOOGLIE MOMHO ero OnpeeuTh H3 MHOTHX HaGMIOAeHHH crocoGom
HAHMEHBIIHX KBAApAaToB, “(tl no-npexHeMy (JaKTOp IBETOBOIO NONIOUICHHS.
Kak nagectHo, GakTop MOrioueHus 1id Becero He6a MeHsieTcsi B 3aBHCHMOCTH
OT CeaoHa B TeueHHe TOAa, OT HOUH K HOUH, H B TeueHHe caMoit HOYH, a TaKie
B 3dBHCHMOCTH OT S3eHHTHOTO paccrosnus 7. e. or M(z) (spdexr Pop 6 ca).

A¢dpexr ® 0p 6 ca BLIFLIBAETCA OT. TOFO, HTO KOIP(PHIHEHT 1PO3PATHO-

CTH p HIH (hakTop OcnaGieHns %it) 34BHCAT OT AJIMHB BOJHEL A B ciydae
HEeMOHOXPOMATHUCCKOTO H3JYUeHus, U TpH HAGJIIOAEHHH CBETHJI HA DASHAIX
3eHHTHBIX paccToAHHAX Poo u Puy MEHAIOTCH 110 PasHOMY. YKasauHoe siBlie-

HHEe HasblBAIOT TakKe 3((eKTOM CeJIeKTHBHOCTH.

Beuay cyiiecTBoBanHa s(pdexra PopGca sBesnaM pasHBIX CHEKT-
pasibHBIX KJACCOB COOTBETCTBYIOT pasHbie BeJTHUHILL K03(hHHIHEHTOB MpPO3-
pAYHOCTH HIM (PAKTOPA NOIVIOLIEHHS.

Beugy Toro, uto apdexr P op6ca HESHAYHTENEH, HET HEOOXONUMO-
erd B (pororpacduueckod acTpoOTOMETPUH YUHTHIBATB €ro, TOrAa KaK yder
cesoHHOro xofa #/! HIH p Heo6xoaHM. UTOOHI YCTAaHOBHThL CEe30HHBIA XOI

1S thakTOpa NONIOUIeHHS, HEOOX0AUMO ONPENeNATE oCHeNHAN B KaXKAYI0 HAOIIO-
NATeIbHYIO HOUb.

[Toraoiienne B 3eMHOI atMocdepe 1o BhIUENpHBeJeHHHM (OpMyJIaM on-

s PONENIANOCH JUIs CPeHEr0 MOMeHTa SKCMOSHIHH, UTO HY)KHO CUHTATH JIHINH

HEKOTOPHIM TPHOJHKEHHEM. IMocnenHee TeM rpyGee, ueM JIHTEILHEE 3KCIO-

HEpyeTcs HeoledyeMas IonaaKka. 10 [NPOHCXOJHT OT TOr0, YT0 BOSAYLIHER

Macchl HeCHMMEeTPHUHEL OTHOCHTEJIBHO CPEIHEro MOMEHTa 3KCmosHIHH. IToato-~

4. Bronaa, AGacr, actpod), ofie., Ne 13
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§ 17. CpapHeHHe HAWHX roxasaTeseil [EETA C MOKASATCAUMH NBETA,
onpeNeneHHbIMH APYFHMH ABTOPAMH

‘B ra6auuax XII n X111 garorca cpaBHelHs HalAX SHAYeHHA MOKasaTesen
NBeTa CO 3HAUEHHAMH, NOyUeHHEIMH Marrmuefiaepom [108] B Yun
naoM [[40], cooTBETCTBEHHO. B stix Talanuax LalTCAs HOMEpa o NGC,
gaIH 3HAYEHHS MOKa3aTens LBETd, 3HAUGHIH, MOJYYEHHHIE OMHHM H3 Has-
BAHHMX 316Ch ABTOPOB H, HAKOHEN, THI TYMAaHHOCTH.

Tatmga X1 gdbomo
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4 Sb i 4570 5 | 2
4442 | o4 | o SBs o | > 3 0951 973 E
4450 | 0.95 | o4 Sh e 0.83 | 0.78 E,
. 4459 | 1.01 | ooa E | 43132 10 | 0,60 Sb
weo e it R B e L
4472 | 107 | 08 E Vet G G900 S
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OnpejeenHe noxasaTenefl neera

500 plErAMaKTHIECKHX TyMaHHOCTEH. .. Bl

Kpome 10ro, M
m Yurdpopna

bl CPABHMJIM HAlIH AAHHBE ¢ TAKOBBIMA Creb6GuHCa
[124], Onpenesennsi noxkasareiei 1BeTa 3THX ABTOPOB

Tagmuna XL gibomo

i Tuin e Tno
: Ty MAHHOCTH TYMAHHOCTH

thndo &ndo
4254 | 063 | 0.77 Se { 4473 | 087 | 0491 | E
4267 0.37' 0.86 SBo [ 4478 | 0.82 | 095 E
4371 | ob7 | o.8o SBa | 4486 | 1.20 | 1.00 Eop
4374 | 124 | 093 Ep; 4501 | 1.08 | 0.95
4377 | 1.01 1.03 E ‘ 4548 | o094 | o.81 SBb
4388 | 061 | o091 S 4552 | 1.14 | 0.92 | E
4406 | 1.08 | 0.87 E; i 4564 | 083 | 1.08 | E
4429 | 1.10 | 081 Sa 4569 | ©.85 | 0.77 -Se
4435 | 081 | 092 E i 4579 | 1.10 | 078 Sb
4459 | r.or | 0.95 E, 1 4649 | r.og | 0.98 1 E.
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MOMKHO CUHTATH HAHOOJEe TOUHBIMH, MOCKONLKY OHH TPHMEHSJIH sekTpodo-
TOMETp, H HOSTOMY CpaBHeHHe ¢ HHMH pelCTaBiisier 0cob6bIA HHTEpEC.

Jljist STOM NEJH Mbl NpHBEJH MOKAasaTeH lBeTa
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CreG66HuHCA H

Yurhopnra K HHTepHAHOHANEHOH CHCTEME M0 JaHHOR HMH Xe (opmyne:
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I'napa BTOpAH YAl

 Hamw [ILL aas 1ex xe SHEPAJAKTHUECKHX TYM
; DHALHOHATLHON CHCTENE 1O (popmyie (2.8). : &

(CAGAYET OTMETHTL, HTO (popaya (2.3) He jpaer GABHCHMOCTH OT 3BE3/L-
HON BEAHUNHE, NOCKOABKY B HALIEM CAYHa¢ 3Be3/bl He OGHAPYHHBAKT TaKoll
sappeaMocTH, HO s TILL BHerdaakTHUECKnX TyMauHOCTel OHA CYLIECTBYRT
[TostoMy, TpH COCTABACHHH TaGaHL NIV, nauin nokasatesi nbeTa TYMaH-
HoCTeR NPHBOAIRTHCE K HHTEPHAUHOHANBHON CHCTEME 10 dopmydie (2.3) st
[ocae HeMpaBAenus fMOKAsaTeded 1BeTa TYMAHHOCTER 32 HX 3Be3/HyI0 Be-
JHUHAY.

MaHHOCTEH ObULI IPHBE/E:

TaGamua XIV gdmoeo
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B Taba -
] I;J;?nxé\e’ ‘,;Iﬂe‘l‘(‘:ﬂ cpasente [1LL ags 42 pHeranakTHUECKHX TY-
el pH yi:iaaa.:mct, OOWHMH B MOEfil paGote H B HCCHIENOBAHHM
Thopaa Uneio obumx TymanHocrell Ha camom

nene 6oabi .

e nlf.}l{l?“g{lrzl:mmu Tpeth 3 HEX CTe66unc u Yurhopx

TiacHe Hem{y 3HaquHy OHH He MOIJIH ObITh BK/KYEHH B TaGauny XIV. Co:
AMH NOKagaTenell BeTa MOKHO CYHTATH Y/AOBJIETBO-

PHIENBHEIM, NOCKOABKY
f Y BCAKHHA ne z
DIEH HeH3OEXHBIMA OHOKaMHuL PEXOJl OT OIHOH CHCTeMBl K mpyrof orsaco-

_—

1 Hacroanjan
L H paboTa G
_fa?{'u-;-a H Yurbopna jg:akm-me}m, HOMJIA noseuIoeh HecsefoBamie €1 e G-
TagTCCRI TyMalHoCTeRy [130 HWibie DeAMNHHbL i Nokagateny ypera 1706 miera-
:x%e TYMARHOCTH, HMERHO MoKasarans o) HAIUH OGUIHE ¢ HAmHMH BHCTalAKTH-
AYHIIeR COBNANICHHE ¢ HaLmm T UBETA A7 TyMAHKOCTe!!, Jlaa HEX Mbl 06Hapy-

H SHAYCHHAMM, gey 3T0 HMeeT MECTO B ¢ayude

g A————— 4

Qnpeaedeiie 1_ll.l1miiu‘l't','ll3i'{ inera 508 plorafaRTHIECRHX Ty MaHHocTer. 59

§,_18;._';§}ﬁali‘ﬂeu_ue BHIBEACHHBIX HAMA (POTOrPADHIECKHX BeAHYAH C BeJHIHHAMH
Wenan n diime

B HALleM KATANOTE, KaK YKA3BIBA/I0Ch BbILE, MPHBE/ICHE (hororpauue-
ckpe pegiunne Wlenan 0 DAME, A TAKKE H (hoToRMBYAIbHbIE BETHHH-
Hbl, TOJYHAEMBIE BHIMHTAHHEM nHoKAzaTesel (Bera Ha hoTorpauUEecKHX BeaH-
wiH, Hami e oTorpaduueckie BeJIHUHHBL 1151 500 BHeraJakTHUECKHX TV-
MAHHOCTEH, KOTOpSIE B KATAJIOre He NPHBOLATCS, Mbl CDABHHJIH C BelHUHHAMA
Menan n Diismc, Hauefl neislo OO BRISACHATE,—C KAKOH TOUHOCTBIO
ONpeIeSUIHCD BETHUHHBL I HE HUMEETCH JH cHETEMATHUECKOTD XO[a, CBA3dH-
HOTO ¢O 3BE3AHOMN BeJHUHHOI TyMaHHoCTH. Beanunubl STHX TymManHoCTeH Gbl-
M HCMPABJIEHK! KAK 34 3EHHTHOE PACCTOSIHKE, TAK W 34 IBET.

FlAlli BeARUHHbL Heb3si CUHTATHL HHTErpaNbHBIMH BRHAY TOTO, uTO IPH
HAMepPeHHAX He YYHTBIBAJIAach BCA TOBEpXHOCTE BHOPAJAKTHUCCKHX TYMaHHO-
cTeit; 9TO aMeyanie ‘0cO0eHHO OTHOCHTCS K APKHM TVMAHHOCTAM THITA Sa,
Sh u Sc.

Beqeqersue HX SJTHITHYHOCTH H NPOTSUKEHHMOCTH OHH He moMellaiors
s B M3MepHTelbHOf AnapparMe MHKPO(OTOMETpA. Orciofia anpHOpPH MOXK-
HO CKA3aTh, UTO HAIIH BeJHUHHBL, B 0COOEHHOCTH JLTs GoJiee SPKAX TYMaHHO:
crefl, JOJKHBL MOJYHaTHes soobie ciaabee, uem penpuuner [l emau, KOTO-
phle CUMTAIOTCSl MHTEIDAJIBLHBIMH, K TakoMy 3aKkMIOUEHHIO [MpHINEN TaK#e
A. B. Maprop [36] ananuanpys 3Bes/inble BeJHUHHB! BHEraJaKTH KL
tymannocreit [lenuau, Cre 66MHCA H HaUH.

TleficTBUTENBHO, a5t TyMaHHOeTeft 12m.1—13™.2 HallH BeJHIHHBL TPH-
Gnvicatores k penmunnam Mlenay w3 iMe Mexay TeM Kak LIs SPKHX
TYMAHHOCTEH pasiuuie Mexay HHMH BEJTHKO. Beuay TOTO, 4TO B 3TOi pabe-
Te MBl He maeM Hamux (ororpaHUecKHX BeJHYHH, HET HEOOXOTHMOCTH MpH-
BOAWTH YpABHEHHE, CBA3HBAIOILEE HALIH BeJTHUHHBL ¢ BEAHIHHAMH IMemnmwp
H Dlime

§ 19. PacnpenesienHe BHErajJaKTHIECKHX TYMaHHOCTE! MO BEJHYHHAM H THNAM

B pall KaraJor nokasaretieH llBeTa BHerdflaKTHMECKIX TYMAHHOCTEH MH
Bruioyaem 509 TymanHocre 10 13.2 3pesAHOH BeJIHUHHLI M3 H3MEPEHHRIX Ha-
mu 550 TymanHocTedl. Beuio Gbr ayuiue yBeJHUHTH STO UMCIO, HO ISt STOTO
NpHILITOCH OBl GpaTh TYMAHHOCTH B G0JIeE I0MHOH JacTH He6a. Koneuno, kpome
TOro, HAC OrPAHHUMBAJH H HHCTPYMEHTANbHBIE BOSMOMKHOCTH.

Pacrpe/ieielie BHETANAKTHIECKHX TYMAHHOCTEH M0 BeHYHHAM H IO TH-
nam gaerca B Tabauue XV. Ha sroft raGanusl BHAHO, 4TO B HallleM KaTalore
npeofyia aloT TYMaHHOCTH S, S:, a mo 3pe3jHHIM BelUUHHAM HauOoJblles
YHCNO TYMaHHOCTEH TPHXOAHTCH Ha HHTepBadl 12—13".

Jaunbix radmig X1V, 3pech ABI HE MPHBOJMN HTOTO CpaBHEHHS B NOAPOGHOCTAX, YHi-
aanioit padoroit CredGdéuinca u YHT(GOpPAA Ml BOCHOMLIOHANHCH JUIS HE-
IpARIEIHST THIOB TYyMaHHOCTeH, HOCKOABHY OHA COACPHIHT THILL B CHCTENE Xa606aa
—_HanGoJjee coppeMenHoi CHETeMe [eJeHiil BHeraJakTHIeCKHX TYMalHOCTEH N0 THIAM
Menpawieiio o THIY NOjiBepriock 55 TymMaHHOCTEH HaIllero karasora, ¢
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Boobiiie MOMHO CKa3aTh, UTO Hall KaTajor, kak u karajor Hlennn
‘Sfimc He nojon or o ——20°+90% mas Beex BesqHUHH TyMaHHOCTel, H
_COBCEM He BKJIOUAET HOMHOM HacTH HeGa HuKe 3=—200,

Tadiuna XV gbéoea

Tin Ty ManHocTH : | Be

: Bobengpent | S5 85 S ot I l’é‘; ;:l‘,"“' Bee g::‘l‘mb

B SebaBgbnl | H80T.00d0

Y Bedo SBa | SBb | SBe | Eaﬁa%a boure)pmada

e (REEeerdoe et cind v

=107y gl | 4 4 1
10%.5— 10,6 {2 A 3 7
10.7 — 108 4 1 2 1 8
109 — 11.0 4 1 3 1 )
11,1 — 112 1 7 L 10
1.3 — 114 S| 4 5 5 BT a3
1.5 — 11.6 1 8 I 5 6 |1 22
117 — 11.8 5 o 5 ] 7 1 10
L0 — 12.0 alv s § 6 8 34
121 — 12.2 6! 10 6 9 15 |3 2 ST
13,3 — 12.4 12 4 7 22 2 48
13.5 — 12.6 T 4 13 19 fe 1 57
12,7 — 12.8 28 5 ) 7 3 3 10 100
12,9 — 130 13 I I ar i 30 67
= 131 4 i 1 1 26 32
Cymua | 1o6{ so i 51 77 | 142 |13 70 509

§ 20, 3aBHcHMOCTL MoKazaTens LBETA OT 3BE3AHOH BEJHUHHH
BHETATAKTHYECKOH TYMAHHOCTH

. Alasg pu
g aﬂﬂgﬁmqgg}fnguuﬂ SABHCHMOCTH MOKA3ATENS IBETA OT 3BE3/(HON BeJHYHIIb
_ 2z OH TYMAHHOCTH MBI IOCTPOHIAN Ta6auny XVI
dK BHIIHO H3 STOR TaGauusl, nokasateny '

CHABHO SaBHCAT OT HX BedHuupm. O LUBETa TYMaHHOCTEH AOBOABHO

AHAKO, TpH BBIBOLE COOTHOUIEHHS (2.3)

M, HTO B caydae 3Be3/ MBI
dBHCHMOCTH OT SBE3THOH B&JTHYHHE], Mexny rtem
CCKHX TYMAaHHOCTe ) TaKas 3aBHCH

HMEEM HE3HauHTenbHyj 3
Kak B Ciyyae BHeranaxruy

E3YIIbTAT H3MEpe-
CHACTCH BAONL MOBepxHOC A
MBleJiMo. [Tocue TOTO, KaK Ohil aa fe

KT, MBI COCTABHI :
i 1011y X 3aMetuer Takol sth-
TOPBle Tpencrapnent yz qeg\iemglgﬂ 10 HER Ohmi nocrpoensr KDHBbIE, l((g.

: #0161}
Onpeenetne nokasateael npera 509 BHOI’HJ‘I_&Ii'i.}{.‘.l.(_n’:].{_}tlj'(rden'-:l!l_H?fle_

et S e e

Tabauma XVI oo

S¢, SBe,

Sa, SHa
' SBb | 5, S 1

{
m : 1 i e \ Sb, SBb

\ |
< 11%0 | 1.a8(11) | 1.23(13) | 0.84(10}
110 — 15,4 1.07 (8) | 0.98(14) 5.0-82(32)
11,5 — 11,9 | 0.92(18) | 0.90(30) | 0.73(33)
12.0-— 12.4 | 0.Bs (8) | 0,82(33) { 0.58(70)
= 12,5 | 081(63) | 0.66(30) 0.61(180)

i tunos E, E: u a4 Sa, Sb, SBa,
akoRoMepHOCTD. Tlocae

NHyl0 BEJMUHHY H nocie re-
JeHbl ApyrHe TaGIHIb .-

Haly KpuBble AAI0TCH A5 TYMaHHOCTE
SBb, Kak BHIHAM, OHH [OKA3LIBAIOT OMNpele]eHHyio 3

HenpapieHHs HallHX [loKkasaTtejiei BeTa 3a 3BE3
HYK0 CcHeTeMy OBUIH COCTAB

peBofia B HHTEpHALHOHAJb
ﬂ“%
1.20

1.0

0X0

yuarg Ry e L
up A5 420 115 120 ™
Yeprew 9 Batinbo

§ 21, 3aBHCHMOCTD noxkasaress lpeTd OT THOA BHEraNAKTHYECKOH
. TYMaHHOCTH

cayuae 3 ASHBIX CHEKTpaJbHEIX KJIACCOB, TAK H B G1yHdac
Bil&l‘:}[a?::(’[‘ghl:ggl:i\? "‘:;?;:::?EHPOCTGH pA3HBIX THIOB, NOKA3ATE/H BETd p?::l;{ﬁt;
Pasnnuns BO BHEIUHHX dopmax TyMaHHOGTEH cBg2aHbl ¢ pas
E:f;?l:li(’,ﬂl{}{}{ yerosuil B nux, Hasectio, 410 THIIBL Tyn;anli{(;)ﬁ;:ﬁag:ﬁ;:ggfi
Mexly C0O0i pacnpe/leseHHeM SHEprHH B mé) ci.?;]}\:g 3
cKaf TYMAHHOCTH PACCMaTpPHBACTCS KaK OIH ;

3AHHSA
TakuM 06pasoM, ecTb OCHOL :
T}IlieCI;ll}( TYMAHHOCTE! 0T HX THIIA, Sra 3ARHCHMOCTD LAeTCs HAMH B BHle Ta6

| ac g TYMAHHOCTEH [0 MOCJEA0BA-

_ [locnenHsst Obyia coctabjiedad JJs
igs?;ilo}éytj I'nmou no Xa66uxay TaGmina XVII ocnosaHa Ha 509 BHerajak-
THUGCKHX TYMaHHOCTAX H [03TOMY €€ MOMHO CUHTATh NOBONEHO HaJleXHOMN,

TlpuBeneHibie 3eCh NOKaA3ATEH

CTEeMeE.

HCKATH 3ABHCHMOCThH IBETa BHEraJiak-

upeTa HalTcA B HHTepl-IaIIHOHRJIbHOﬁ CH-




I'maga BITOpAaf _ BHC ik

"}’H'(HU_ 01?5’!_31‘1'!1"!:. YTO K CaMBIM KPACHBIM T}'.\{'umluvm.\{ QTHOCH ‘!‘L_'.S-i VM-
Tuna B B pagote Creb6GuHca H b nrdo paa [124] YKaahi-
aerest, 4To THOy E COOTBETCTBYET CHOKTPAJLILIH KIace G, thnam Sa, SBa-—.
" 'Ga; Sb, SBb—G, it Sc, SBo—Fs. Takum o6pasoM, B COOTBETCTBHI € 9THMy
* CHEKTPANBHBIMH KJAACCAMH, MOKA3ATeTH LBETA BHETATAKTHUCCKUX TYMAalio-
 gTell ARHCTBHTENBHO JOKHBL YMeHbIIATLCH BAOb 3TOH NOCAEROBATEALHOCTH,

-

Tadauna XVIIL gbhomo

- ) G e s | Thu
b i | &odo | : | L7 a3
! i
booo® | 0.85192) | Eo_E7| 70307| 063(70) | S¢
6000 | 0.80(20) | SBa li o800 | 06a{gs | S
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Kak snano #3 tabauust XVII, Ha caMoM gelle H HaOMIOA4ETCH TAKOIO poJta
H3MeHeHHe nokasaTedeil usera. OTMETHM, Y4TO TAKON e X0/ HAMCHEHHS [10-
RasatenicH, nsera noayuaercd y Cre606nuca w Yardopaa Hywuao
OTMETHTE TaKie, uT0 TysmaHHoctH SBa, SBb n SBe umelor Gonuiuie 3uaye-
HHfl TIOKA3ATeIeH [BeTa, YeM noipasfenchns Sa, Sh u Sc
ITpaynny yKasanHoro seienns TPYAHO YKa3aTh.
E[IIC"]EH?[;EEE?M croatue tabanus XVII aamores useTobe
L Ha ru:::t,mme OTHOCHTEALHBIX. CTIEKTPODOTOMETPHYCCKHX FpagHeHTOR
o rmﬁtbopm_mau (1.42) n (1.43). Tymannoct Sc noxassipator Bosiee Bhi-
Bnhy:o TEMIICPATYDY, YeM ADYIHe U UX MOKHO fi0 a
4Th «TODAYHMH BHEPAJAKTHUECT : c
i Je]:e 4 coze;fﬂé:l%zr-:;l:ﬂﬂm” FYMaHHOCTAMHUS, STH TyYMaHHOCTH Hi
M aeqe T GOJLIICG, MO CPABHERHIO Y Be:
ITpu esipose o i C ADYIHMH, FOPAUMX 3BE3A
= DNTHYECKOH TOMMAKEL HoT 5 o o : AR
HPH olpefeseHin MECTHRIX 3}13!{0;-!;{5&l;;mmdlouu m’ o o
AOUIEHHSA, OBLI0 OBl JKeNATENbHO VWLUE
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H 3t

L5 K 1IBeTa Juisi BHerasakTH-
1A9CHHS 1e Gpyy, TYMaHHocTelt, e pmeromux
' IPHEATH BO. BuuMamue MpH

' 5 a1 sk TYMaHHOCTeH. . 63
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: 3HA-
[OCTPOeHHH KPHBBIX UepTexa 10 no ceAyIouiHM NpHuBHam: THIIBI, gggﬂcﬂ_
qeHHble sHAUKAME (i) HeyBepeHmbie, NOSTOMY OHI MOI'YT HApylwaTh

i i. Ty - He
MOCTh :KOT.prID JIAIOT OCHOBHBIE THIIBI TYMaHHOCTCH. T}M-aH!I]OCTH THIIA S,K:“{
umemﬁm 2 [lojIKJacea, TOKe He Obuid HAHECEHB! Hd [epTexe, NOCKONbKY,

GRITG yk'aaﬁﬁo, HOATHIB! CIIHPAJLHBIX -rymmmocrei‘z 00A3ATE]NBHO 110.2311:;::;1 ;:;z-
TRCS I ) OTHOCHTE &
i ' IPHUMAY MOYKHO NPHBECTH

anuareed no usery. Takyio xe ! ot iy
ﬁpammhnblx BHEPAJAKTHIECKHX TYMaHHOCTeH 1 JUIA TymMaHHocTel, He HMEo
X 0603HAYEHHsA THIA,

§ 22, 3aBHCHMOCTD NOKA3aTe/]s LBETa OT JMAMETpa BHEraJaKTHHECKOH
TYMAHHOCTH

i T 1aAAHOCTH

Mg Hayta/ii 3aBHCHMOCTL MOKasaTeseil nBeTa oT nuamerpa TyMa 3

3 ; B 140-

——ponpoc, OIHAKUH K MpeabiAyIieMy. Sr1a 3aBHCHMOCTD np?ncTas;leHaH e
Jimie XVIII, 3a AnamerTphl BHEI'aTaKTHUECKHX TyMaHHOCTEN Mbl Opain

MC
\lIHe TOJIYOCH, 3HAYEHHs KOTOpHIX NAHBL B xatasore HMlemau H I
[116].
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oKAsaTeJH UBETd YBeJAHUHBAKTCH G YBEs
21a 33\}![-[(‘11.\10(3'1"[) aHaNOrHUYHa 3aBHCH-
FH.’]E]I{TI-I‘IQC!{Oﬁ TYMaAHHOCTH H TMoKa-

Kag BHAHO M3 3TOH TaQJIHILbL,
JHUEeHHeM JAHamerpa pyMaHHocTell.
CTH 1 ; 3pe3HON BEJHYHHON BHE
:S;g;ie:triféiﬁa,ql[zi?r;paﬂ Grla YCTAHOBEHA BBIILE. MoxntHo ckasaTh, 4TO om:a
IO TECPIK AAETCH Apyroit. OnATb-TaKH, 3dBHCHMOCTD l'lOI{im\ﬂTeJlﬂ 1BeTa ((T
araMerpop GoJjblile 3aMeTHA Y Cllll})ﬁ.’lh!—lbl,‘.{ T}"'I\'ial‘llif)(‘."[‘ﬂh.“} HANOMHUHAS Ta-
Gauna Obma noaydena Ilenau H DitMc U 10 Hed MOHHO (JﬁI{’apy-
WHTH TAKYIO JKe 3ABHCHMOCTh, KK B HALIEM cayuae, Hy#HO OTMETHTD, YTO n
racauie XVIIT cpeakuil noKasareqnb [BeTa Jiis CHHPalbHBIX TYMAHHOCTEH
ronyunacs paBHeim 0.78, HO B patnune XVII cnupaibible 'r_\-'-.\munoc*rli pasne-
“‘EE‘.I{!;l A TOATHHLL K HMewilAe O0JAbLIHE JHAMETDE HMEIOT CpenHHil ToRa-
saredh 1BeTd, JOXOAgLUiHiE A0 1.00--1.06. D10 ellle pa3 AOKASHIBAET, UtO ¥
CHHpanbHBEX TYMaHHOCTEH §APO OUEHb ;&[?acuoe, HOO0, KAK ME  VKa3aaw, ¥
GoakLIy BHEralaKTHHECKHX TymmmDCTeﬂ [oKasaTedb UBETA OIpenelsieTc,

riaBkHbIM 06pA30M, TIO HX AADAM.
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3. OnpezeachH
onpefieaeHis FSﬁHTmB li?:zan;&: lﬁ)ﬁ?}\??ﬁlIJS;Kiaoff;aﬁTﬁngue?t
X"Tyﬂﬂﬂ'it-"m HeoOXOL Hiees
b rymaHoCTedl. SIcHO, UTO AJS1 BBIBONA TAKOBEIX Jyulle
N erajaKTHUECKHe TYMAHHOCTH, HO MOXHO ONeperscs H
A nma*gwm [Ipuaasasi GOBIIOE SHAUCHHE HaleXHOMY oOn-
s LHEIX TORA3aTeNel 1BETa I NOALSYACh WA STOR  uenH
_ TeHHI0 I?OP“é’;‘;bmoﬁ OCTOPOXKHOCTBIO BHIOHPAIIH TOCIenHHe.
‘apesjamMi, MBl C \bl [OCTYIILTH N107106HO CreG6uncy it Yurdop-
st sroft l_le.rm“ frini TMOAOODAHE! 3Be3/b-KAPJIHKH MOSAHHX KI4CCOB,
ny [124], KoTOPRY [ONArAeTCH, UTO SBES/BI-KAPJIHKH COOTBETCTBYIOT 00
- B Taxon @fqae}{:f!&ii_imam yamarsoctell, COOTHOLIEHHe THII—CNEKTP, BBE-
' mmﬂpv_gﬁf;mpm MBbL hpnse:m prire (e, § 21). UrtoObl onpeaeanTsb
ﬂﬁg_}:a(:‘:r;suﬁﬁ I!OKRS&T‘&-’!I; 1BeTa, Mbl Bocnquusamn‘:b' 1{13Gpamrms"1 nﬁomaﬂxoﬁ
Kamrefiria (MTIK 33) i B Hel noaoGpani 37 38e3] YKasaHHLIX CHEKTPaNbHbLIX
Knaccos, BXOASMEX B KaTosor BSD [110]. lansas naomanka Kanrefina nue-
eT TO OpEHMYMIECTBO, WTO OHA HAXOMHTCH 6aH3  ra’saKTHYECKOro mnoinoca
(1=57, b=+-67°). Bnpouewn, 134 BHIBOAA HOpMaJbHBIX MOKA3aTeseH NBeTa
no sseanaM G4, G3, G2 u 7. A, SBAAIOUIHMCA KAPJAHKAMH, MECTONOJOKEeHHe
BHGHpaEMOfl MIOUIAAKE HE HMEeT cymecTBeHHOTO 3HAHEHHS B CBA3H C OTHO-
CHTENBHOM OJAH3OCTHIO K HAM STHX 3Be3[.
VkasapHay naollagka Oblia 3KCNIOHHPOBaHA C TAKO[l Ke SKCIO3HIHEH,
X4K, OGHuHD, HecAeAYeMas H HACTOABKO Je BhiBe/eHa H3 (oKyca, KaK moJsAp-
Haf NoCHe10BATENbHOCTD, CIVAANIAS B KAaYeCTBe TJIONIaJKH CDABHEHHS. 3Be-
a6l GuH MOROOPAHE! MPeHMYIIecTBeHHO ApKHe,—/0 11 BeaHuHHbH—, BBHLY
TOr0, uT0 B Karaiore BSD naercd mojpasielieHHe Ha KapJAHKH M THraHTH
FAaBHEM 06pasoM s spkux 3sesn. Bnpouem, He Hajo 3a6hIBATH, 4TO MOJ-
pasjieNieHns 2peaq B Katanore BSD Ha rAraHTH M KApJHKH HE 3aClIY>KHBAIOT
Goabiiofi pepu. S10T Bonpoe noapoGHo Heesenoan E. K. Xapanse [56],
KOTOPHT 2151 Onpefeaentoro yncia 3peaft B BSD Henpasm) ownGOYHEIe NIOA-
pas/efleHAs N0 CEETHMOCTAM.
: B rabanite XIX naores cpganne nokasatenn npeTa, NoJydeHHble Ha 0C:
| HOBE NPENBAPHTENbHLIY ONpeleNeufi, i NPHBEJeHHbe K HHTEPHALHOHANBLHOR
i’éﬁ?ﬁ;‘; qﬁpmwe (2.3). B 570 e Tabnnue f2a0TCA HOpMAJLHLE N0KA32:
Bolna B Nt E‘TY‘*EHHH‘% CreG6uncoM u Yurdopaom rnocie nepe-
' TEPHANHOHATBRYIO CHOTEMY IO MX Ke (DOpMYJTe, IPHBEICRHON HaMHK

¢ HOpMAJbHBIX NOKa3aTeeR upera

. Tabanma XIX gbéomo

Tun Criexrp Cnektp |-
R AT T

E G4—G38 | o :

72(20) | * G4 0.6
| gi gg; G3 0.59(3) G3 "-Stg
| , % o G2 0.47(4) Gz 0,55
, 8 Fa—Fg | 0.38(10}i Fg 0.45

Cc
i \ 0.55(37) 0.55
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# § 17. OQHAKO HYKHO 3AMETHTD CJIeYFOLLee: BO-NEPBBIX, MONydeHHE HOpMAJb~
HbiX TOKazATe/El UBETA 110 3BE3IaM SIBJIAETCH OUeHb rpyGbIM NpHOIHIKEHAEM,
JIOCKOJBKY CHOEKTP OTAeABHLIX THIOB BHEraJaKTHIECKHX TYMaHHOCTEH HE MO-
KT TOMHO CORNAJNATD CO CHEKTPOM KAKOH-HHOY/Ib KapJIHKOBOH 3BE3/Ibl, BBHAY
TOPO, Y10 BO BHOFAJAKTHUCCKHX TYMAHHOCTsX HAXOOHTCH AOBOJBHO GOJIbIIOH
NPOUEHT 3BEe3A FHEAHTOB, I1oaTOMY HOpMAJLHEIH 1BET TyManHocTed AOJIZKEH
COOTHETCTROBATE KAKOMY-TO CPE/IHEMY Me /1y 3HaUeHHAMH, OTHOCHAHIHMHACS K
RAPAHKAM H K rdranTaM.

Bo-BTOpBIX, KaK YKa3aHo Bblle, BEWLY TOr0, UTO B cayuae TYMAHHOCTEH
Mbl HMEEM 10 ¢ NPOTHAKEHHBIMH 00BeKTAMH, 4 B ¢Iy4ae dBe3l—C ToHedHbI-
Mil, MOMKeT BEUTH CHCTeMaTHHecKoe pasindie B MOJyTaeMbiX [BETAX, 4TO
ONATH-TAKH MOMKET HPHBECTH K CHCTEMATHUCCKOR OITHOKE B ONpeeNeHHt Hs-
OBITKOR LBeTa. Mencay Tem kak v Cre66unca u YuTdopnaa nMogoH-
HOe ABJCHHE OVIET MaJo 3AMETHO BBHIY MpHMEHeHHs! 3/eKTpo(poToMeTpa.

B-TpeTbuy, ¥ 38eail KapJHKOB NO3[IHHX KJI4CCOB, OAHOTO H TOTO K€ CreK-
TPAJNRHOTO HOApasfeietida, UBET OUeHb CHIBLHO 3aBHCHT OT aGecoNOTHOR Be-
AnunisL. st paMepa MoASHO yKasaTh Ha nensif psii pador Oopra [1001
nCre66unca n Yurdoppa, obHapyxusmmx stor spdext. B ya-
erioerH, Cre66ugc u Yurtdopa [124] ykasand, uto [ist 3Be3 Kap-
JHKOB, NPH H3MEHeHHH a0CoOTHOl BenuyHHb 0T M=3.7 10 M=--4.7, moka-
34TCJE UBETA B HHTEpHANHOHAJIBHON IIKaJe MeHgerces oT Jw 25 40 J-0m 94,
Takum 06pasoM, noadupas ssezisl M=-37 win M=+44.7, M0XKHO NpHA-
Ii K COBEPIIGHHO PA3NNUHBIM 3HAYEHHSM HODMAJILHBIX MOKAsaTeNeil 1uBeTa H
reM CAMBIM—K PasJuuHbIM 3HAUCHHAM H3OLITKOB LBETA.

BriGop sBesj B KayecTse CTAHAAPTOB LS NONVIEHHA HOPMAJBHBIX [OKa-
saTenell NBeTA BHEraJakTHUECKHX TVMAHHOCTEH sIBJASETCH OUeHb IpYOHIM TDH-
GaHzKeHAeM; HecOMHeHHo GBio Opl Jyunie, uToObl AJST BRIBOAA HOPMaJTbHBIX
HoKA3aTedell BETA CAYIKIIN caMu BHeraslakTHUecKHe TyMaHHooTH. Hecmorps
Ha CKA3aHHOe, KaK VBUAHM HHJKe, TIPH BEIBO/JE SAKOHA MOTJIOIIEHAs CBETd MBI
GBUTH BBIHYH(IEHB! HCTOJIB30BATE HOPMAJbHbE NOKASATENH LBETa, JAHHBIE B
rabanne XIX,

§ 24. O KOCEKAHC-3AKOHE

Kak # MHOPHE JIPYIHE ABTOPHI, Mbl BOCHOJL3OBANHCH I ONPEAedeHH s
H3GUpaTeNbHON ONTHIECKON TOMIIHHE B HANPABIEHHH NOJIOCOB CeBEPHOro H
10IHOPO noJyiapnii Hauiel amakTakn 3akoHoM Kocexanca, Ilonyuenne Ha-
G1paTENHHON ONTHYECKOH TOJIUHHEL CYILECTBEHHO, NOCKOJNLKY H3 Hee MOMKHO
poiBecTH 06miee mormoutenne A (oM. HHNKe).

TTo 3axkoHy KOceKaHca, KpoMe H3GHpATeNLHON OnTHUYECKOR  TOJNIIHHE,
MOZHO HOJYUHTb COOCTEEHHOE MONIOLIEeHHe HeclleAyeMblx OBBEeKTOB, Ha KO-
TOpPOE YKa3HEAeT NOCTOSHHBI wien dopmyus. s nammx HaGmoIeHHi MBI
NOcJe THero He noJvaimiH. B eayiuae 3pesn MOCTOAHHUBIE UJIeH MOMCHO TOJNKOBATH.
KAk MOMIONIeHHe B coBcTEeHHON aTMocdepe MW NPHITHCHIBATH ero OLIHGKe
nyap-nynkra, Tak, Hanpumep, Cred66unc 0 Vurhopn [124] roropar
0 cOBCTBEHHOM MOTJIOUIEHUN B ¢JIyuae BHEraIaKTHUECKHY TYMaHHocTel, a mis
a3rean tina, B oHu 0OBACHAIT MOCTOSAHHBIN YileH KAK OWAOKY HYJIB-NIVHKTA.

5. Bioan, Afacr. actpod. obe., Ne 13




g My, JKOATENbHO OBUIO Obl MOAYHHTD KOCeKaH¢-
o BhECKA3AHHO i’anmﬂeﬁ‘ UTOOH! BHIACHHTL, BAXHBLIE ¢ TOURH
DQTE?;MM TYMAHHOCTEH, BONIPOC O TOM, KAKOH THII
w norsomenteM. Mbr xoTeaH JJisl STOH
L KOH JUIfl TPEX OCHOBHBIX THIIOB tymannocreft. Ho,
yaiTh KOCEKAHC-34 vMaHHOCTEH, MBI OTpaHHYHITHCL JIHIIE ONpenedsie-
B HeG0bIIOT0 tmc.*ﬂ’;l:l T;fax ceBEpHOTO, TAK H 103HOTO noJlymaprit lanak-
ey ONTHUECKO TOJlllJJ'lII mocrelt. Hinke patores TaGmuip XX n XX, KOTO-
KR [0 BCEM THIIAM TyMat [ay TYMAHHOCTR U5 CeBEPHOIO 1 I0XKHOIO

: oC) M TH A {<
phle COCTABICHL! HOTCT:L}::? [onsaysch rio Tadmune XX CpejHuM MOKasat:
: T8 - )

0 _apl’lﬁ,_ o nanHOf MHPOTH, 4 TAKKE A CPEAHHM 3HATCHHCM HOPMAJBHBIX
JieN IBeTa A a \
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Tadaima XX go00@0 PRSIt
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i Elly e _a0" —160— —24§ 03
4300 | H28—+3s g;gg,:{;; Za0 | —26——35 2-335‘3
tLab —+ 4o | —38 — =45 2251
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R 1

[ILi=0™59 4% BCex THNOB, AAHHHIM B ra6anne XIX,

TnoKazareneil UBeTa mapns TanaKTHKH B BHIS

MBI [0AYYHIH KOCEKAHC-3aKOH JLAs CeBEpHOTo ModY ;
PR = — 11y = --0.024+0.13 cosec b (2-%03
TloAb3yAch TAKKE CPENHHMH TNOKA3aTeNAMH mBeTa Taﬁ.}l;iililb;e:;}(j{eﬂc;hi
e 3HAUEHHEN HOpMAJdbHBIX TMOKA3ATENeH UBETa, Mbl MOMYHE 4
060N KOCEKAHC-3aKOH J7iS 10/KHOIO NOJYWIApHs B BHIE papeHCTRA: i
-.s::”ls=~—0.f;2-4"-0.17 cosec D. (2. :
Kak suspo u3 paeescrs (2.20) u (2.21), usGuparepHas onTqugi;:[;!
TOJMIAAA KAK /A CEBEPHOTO, TaK W JIA HMKHOI0 momoca 'anakTixy p: i
0.15. MoxHo cKa3aTh, 4TO 374 BEJIHUHHA [0BOJIBHO XOPOUIO COBNAZACT & Tt\j_-
®03((HIMERTOM NOTIONIERRA Ha Kulonapeek A=U7' 28, KOTOPLIH MEI TIOJTY
gyaeM HWXe, PH AONVIIEHEH AIf [ONYTOAMIHNGL TONIONIAIOMEro C/od ot
napeex. Ecan pesmunay =07 15 mpuBejieM K HHTepHANHOHATLHOM (:m;'rc‘1
e no dopuyde (2.6), 1. e, yuHoKuM Ha Koshduument 0.72, TO oy uay
T=0m11, 410 MOKHO CIHTATL TIPHEMIEMEIM pe3yJLTATOM.

Tem He MeHee, ONTHUECKYI0 TOMIHHY ==0" 15 Hean3as cyuTaTh BIOJHE
XOpOLIHM TIPHOAKAKEHAEM X AeHCTBHTENBHOCTA BBHAY TPYAHOCTH HaxoxAeRNA
HETHRHOTO HOPMATEHOTO NOKA3aTels BeTa TyMaHHocTel mo 3peafam. Dep?
HECKOJIBKO HHEIE 3HANEHAS] HOpMAMbHBIX NOKA3aTeled npeta, MOMKHO ToJIyyuTh
MeRsuiee HAM Goablee 3HAYeHUE KaK A8 T, TaK M AN MOCTOAHHOTO yeda
B paBeHcTBax (2.20) n (2.21). ‘

Taxkum 00pa30M, Be OCHORHEIE NpHUMKEL: 1) TpyaHoCT Onpeeaerns A%
TYMARHOCTe/ HODMANBHBIX NOKA3ATEINEH LBETA, IOCKOMBKY HenpapHibHO Ob0
OBl IMAaTh, W10 OHOMY W TOMY e THNY BRETamaKTHYecKMX Tymannocted 10
(hopMe COOTBETCTROBAN Obl OJIHH M TOT e LBeT, U 9) cymecTsOBAHME B camMAX
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BHETANAKTHUECKHX TYMAHHOCTAX H3OHPATENbHOrO TOIMOIUIEHHS!, 3aBHCANLIErO
OT THIlA H OPHEHTHPOBKH SKBATOPHAJIBHOH INIOCKOCTH TYMAHHOCTH OTHOCH-
TeJIbHO JIyud SpeHHd, JesaioT HecKoJABKO 3aTPYAHHTENbHEIM NPUMEHEeHHE BHEe-
PAMaKTHUECKHX TYMAHHOCTeH B KauyecTBe OOBEKTOB I H3YYEHHs HOLJIOLLE-
His B Haniel Tanakruke. s Godee HafexHOro Mx NpHMeHEHAS HE0OXOMHMO
SHAHHE, [0 KpaHHell Mepe, CHEKTpaJpHOrO Kjacca i KaxIoH BHeraJaKTH-
HECKOH TYMAHHOCTH, K KAKOMY THMY OHa He OTHOCHJACH GBI

§ 25. 0 3akoHe INOrJIOIEHAS

MHOTHMH HCCIIENOBATENSIMH 3HAYCHHE NOKA3ATENA % B 34KOHe HOIVIO-
ieHHs A-bA * NpHHHMAJIOCh PABHLIM efHHHIE s (DOTOrpa(pHYEcKOro H BH-
3yaJIbHOr0 YUdCTKOB CHEKTpd, UTO HYMKHO CUYHTATEH JOBOJBHO IpYOLIM NpHGIH-
JKEHHEeM, MOCKOJIbKY, KaK YCTAHOBJEHO MO H3YYEHHIO CIeKTpPOOTOMETpHYe-
CKHX FpajHeHTOB [OKDACHEBINHX 3Be3djl, 3HaueHHe o MEeHfeTcd B IOBOJBbHO
IIHPOKHX npefenax (noapofHo cM. HiKe), 3HaueHHe ¢ OYeHb TECHO CBA3a-
HO € 34BHCHMOCTDLIO 061Iero MOrJOIIEHH OT H3OLITKOB DBeTa, 4 5T4 3aBHCH-
MOCThb ABJIAETCA OCHOBHOH B Jlefle H3yueHHs KAK MEX3Be3[JHOrO, TAK H Mex-
PaaKTHUECKOTO MOTJIOLIEHH .

OG6osHayad nokasatelb o - 405 (poTOrpadHyeckux Jydedl yepes z,, —
A5t (POTOBH3YaJbHBIX Uepes ¢, , a obllee MOrJAomeHHe B (DOTOrpaHuecKHX

Jyuax——uepes A, H B (pOTOBH3YaJIbHBIX —Uuepe3 A, , a Tak)ke H3GBITOK IBeTa
arepea MII, mosKem Hanucarts;

s [Ep - g
Ap=DAE b A = bR (2.22)
N —
HLL=b(X, "—2A ). (2.23)
; : Ap Ay
Bocnosibayeycs H3BeCTHBHIMH 3aBHCHMOCTAMH yp=—F, v = %
LI FILT
Cornacuo (2.22) u (2.23), MoKeM NeperHcaTh HX cIeAYIOUIHM 06pa3oM:
Ny Y=l
A 2 2 Av°
p= = Iy — . (2.24)

> =
(Gor—a%)  (pir—%)
. OTH (QOPMYNBI, B CAYUAE %,= oy =1, IPHHAMAIT CeayIOUIHE BHAI!

sl —1
Ap

o= __._ﬁ..’ v :._..—]_._..v_.—.-.--.-,
(p'—&7) O —=4)
B KaKOBON (hopMe HMH Halle BCEro K I0JIL3YIOTCH,
BeeseM asis oTHOWIeHHs O6MIEro NONMIOUIEHHS B thororpadiiieckux Jy-
qax K o0meMy NOIVIOUEHHO B (hOTOBH3YATILHEIX O603HAUEHHE;

Ho 8e_ b AT

Ay by e 3:;.“‘” (2'25)
Torna paseHcrsa (2.24) nepenuuiyrest B GOJee NPOCTOM BHIE:
. H 1
Uit e (2.26)




faama BTOPAA

| ueBHIEO, WO STH CEDY
g ﬂﬁpma T}_"”T\'—t’ 1 "2'2?)
' @}’ apnenns (2.26) oueHb yA0GHB Uil BEIHCIEHHS KOS(PHIACHTOB vy
: Fﬁi&hﬂhﬂﬁ onpeseiena BeHYHHA H.. '
s A agRAIOT, 110 peauunna H B cayuae pasunbix z UMeeT
.ﬁnﬁl.n_cneﬂnﬂ TIOK3 i b OepeM pastbie sHaueHHsl @, UTO H MoJyuaeTcs
pasuey }_1_(_7::'_:!:, s eci i Ae 110 KpUBBIM CeKTpOOTOMETPHUECKHN rpald-
Ha CAMOM IOIE, nﬂﬂﬁﬂ 0‘ A, MeapHHKOBA (37] 1 Cre6Guuca,
exros By AHH K y“,r’nbof‘mﬂ [122] (sTit KpHBHE TPHBEICHH HA uepTe-
}{_af::?lqagp a. : apagenns H 1 a8 KO3DPUUKEHTOB Yp M Yy TONYUAIOTCA
o e 3aRHCHMOCTH OT TOTO, KaKHMH GIHHHLAMH JJHH BOJIH MbI
PRt 32??1“‘;:{ :ancgemlﬂx: MHKpOHAMH, MIJTHMHKDOHAMH HJH  aHr-
mﬁfﬁ. Taii:-, HanpHMep, ecat ) HSMEpATH B AHFCTPEMAX, a A %, W %y

Gpare G008 it =115, M noayumt Aftiye=1-11 ot v, =011 40

(HIUMENTEL CBASAHB MEKAY coboil care

eIl ) R3MEpSTL B MHKDOHAX, HpH TeX XE 3HaueHHsX TOTYyIHM:
' v —4.85, =385,

Kax BuHM, pasaunufe 3HAUHTEABHOE.
BhilliecKa3auHoe BHAHO TAKAE H3 CABAYIOUISro. JorapadMBpys paBeH-
crea (2.25), nonysHM.
~ %
et 3 =
lgH:lg :—; = :f-,lg.‘.\'_ﬁp lgf\‘g-
Ap
Tak KAK BCETHA &y >% . Kax 3IT0 TOKaSHIBAIOT KpHBBIE HA HCpTEHE 15
10 SAMEHSR @y =&, + Az, MBL MOZeM NepenucaTh mpeanayliee PAaBeHCTEO B
cue/lyloles BHAE:
leH =21k, —7lgh,+Axlghe
HaH

Iy /
IgH=2lg ~ L Azlghy .
P
K?K BH/HO H3 paBeHcTBa (2.28), mepehifl wiey B NpaBoOH 4acTy e 3aBH-
CHT OT nuﬁ_pa_l_moi HAMH EIHHKIOE ANTHHBL BONHLL, 4 BTOPOA uJieH 3aBHCHT OT
ens&gimu ANEHE BOJHH, NI03TOMY K Beanuuna H 8 1e10M 3aBHCHT OT BBIGpaH-
?;:0 ERHHHIIH Jlii-'iil'lﬂhl BOJHEL HpHHHB BO BHHMdHHE CKd3aHHOE, Mbl YGE_IIHJIHCI);
(_2 ngnuq_uﬂa HMEET pasMepHOCTh, H N03TOMY papeHcrea (2.23), (2.24) H
.26), KoTOpH ; :
P, HE € CODABEINHBH, KOrAd %, = %, , HECOpaBelJIHBbLI— KOr/a
{ ¥ X CHEIVET TIGPelHCATE B BHIE!

Ap=blyt® Ay =b2, %, M= (bX;*— by “).

(2.28)

B rakom cz b
M caydae 117 H, sxecro (2.25) Gynem umers:

b;‘;vﬂﬁ I

et .30

R (2.30)

Kak Buauo na storo

Ak Binio B Bhl
AHHLIE BeNHuAHL b o b, 1 PaXenHe MAAA onpeaciends H BOUUIH NOCTO-

s : 1 KOTOPhle M
. HATLCA COTIACHO Ypaﬂliemmmp(zz‘;; L R S

B 3ABHCHMOCTH OT TOP0, KakHe eHHHILB!

Qipeenenie norasarenel npeta 508 BHeralakTHICCRAX rymaniocTe... 69

JUIHHBL MBl GVien Opath aia . Llostomy, uro0b pejndnna H He MEHATACH

NP PASHBIX CAHIHILAX A, MBI AOMHKHBL ONPE/ieATh MOCTOAHHBIC b i by
Onpejefense STHX NOCTOANHbLIX H3 pdBCHCTBA (2.29) npepcTaBiAETCH

Hele ATeABHBIM, TOCKONIBKY TpeOyeTca sHaHue aHauehnit Ag Ay H HIL, #o

“BCJH OHH HIBCCTHB, 10 p= l_‘]ﬁ HenocpeACTBeHHO BHIYACSIeTCs, 970 ABJI-

_eT'cx' KOHEUHON HeJibIo HoeTaBiennolt aagaun. IlosToMy TpeGyercs onperenThb
‘BenurHy H HeaapHcHMO, He 3HAA HAGMIOAATENBHBIX Jauubix Ay, Ay H HLL

HuQdepenunpys paseuctso MIL=ba, “P—bjk; ', Oynewm nmers: Ty
1

e Ay ZnGE
heelal - qacs —hi 2R L d), = d(HILL): (2.31)
20ty 2t
Ay ey <
B pasenctee (2.31) MBI MOIKEM TONOKHTD: d}.pr-l:?\ i die =1 A
B takom cayuae (2.31) nepenniuercs Tdk:
d(| 1 l-)"}'bﬂp}‘p |r\rp+ PP bliﬁ' }U'.: Legp 1)
HIIH
b o ARl el
,._=74ﬁ_{ﬁ7;—— E___ d(I1IIL). (2.32)
0y Zp LERE b

T . D
[Mojcrapnsaa OTHOIEHHA NMOCTOAHHEX — B paseHcteo (2.30) mia H, mony-

Dy
THM:
; Huadxi
%p Ay
el L gl he
O6o3nauas q —x%" = aaa H Gyzem BMeTs:
1
agky ad(lLL
8 P i b e s (2.33)
Gphy Av xp

o

[loap3ysich paseHcTBaMu (2.33) m (2.30), i1 Ko3(D(PHOHEHTOB OyIeM HMETh:

4 g Ap—ad (LILL)

Y p T m——— i T fi Ay
y AT
oy Ap— LAy — ad(l1IL)

—_—— 2.34
ay hp = Zphy —ad (HL1) ( )

) (_‘q,f-mﬂ‘ yro npH  ddp=dly = 13\,  Besuudma aJ (MLL) sana CPABHH-
TL.th?[E; € IpYrHUMH UIIEHAMH, MBI MOXKEM NpeHebpeub ITol BeNHUHHON B cilopﬁv
nax (2.34). Toraa nonyuaem qopmyis (2.38), ynoGune s Butmc.!:eﬂm“i'"
o Gp Ay

AP Lk B

[l —
[

= %
%y Apr—0CipAy

(2.35)

Sy ;’\.P—- XF.}\\-

rlil“ TOrQ, HTOOKL HOATBEPIH pi ] b ( )lii]!\ y'i[ 3 i HEODXO=
¢ ’ AHTL CI 1B LJTHBOCT v ‘I -
l I ( & ) 3 4:

y ad (HLL), Bxoaamtyio
orneasHo o (HILIL),

AHMO KOJIHYECTBRHHO OLEHHTE OTOPOIIEHHYIO BellHUNH
- rr Q24 5T = H
B thopmyaer (2.34). s 9TOr0 OUEHHM OTAIBHO 4 0




Pgapa propad
a el

v -

| . A -

CAV N : 3 & lv P 3aMeHUM B HeM b
sfO BRIpamenie  ————"" ; i

3_!'=01].8HKH &, BO3bMEM €T P b

3

h ¥
araa s a QROHYATEALHO GYIIEM UMETh:

apenctea (2.29), T
L oagkelHeM H3 pABCHCT ;
BHPES 5
A= e
Ay :
0 s T lUDA H A =8
Kylla BHeceM CICAYIOLNE agauenns: A,=42004,  A&=34 \ A ‘
B pesyapTate NOAYHHM:
a4 3 10" A [38 BOs

TIpHCTYIHM K BHUHCAEHHIO 4(MLL). L:, 5TOH eI BOBHDsl?ayemq T;laﬁ-
JHuel, npABeAeHHON B xmure G aGpH [74] Ba cTp. 142. : Ha ,la:'fr)cll{lig:: ;30
CTBO JHEPrHH, payqaeMoil  Meziy JUTHHAMH BOJIH Ay 1! ,f‘:, OTHOC ;
scero waaydenus teaa. TaGapunas aenuuiiHa, cornaco ® a6 pH, BHPASHT-

CA TaK:
Ay

J. r,dA

F——

@

f r,dA

0

B BhiHCAEHHAX MB NPUHHMAEM T—6000°, a Takxe H3BeCTHHE rPAHALDL
NPONYeKaeMOCTH Haumx (HABTPOB BI3 u ['TIL.
M MokeM Hamucats, uto HLL=TIIL , — TILL, = ALLLL,

d(HILy=d(ANIT)=(AllTL +8) — ATTLL

COrACHO BHIINpHBEJCHHBIM JAHHDIM, MBI BHITHCIACM Allll, a noTos!

HOCIe CMEeMeHHs Tpauuil QUALTPOB W A Ha 1A, noJyHaeM (AlILL +4- 3).
Bepst pasHocTs, Mbl GyjeM HMeTb BENHTAHY:
d(H1)=0=00003,

Ecami B aagbHefen, noayuennne sHageHus nepemuoxuy va a # d (ML),

1o nast ad (ML) noayunm okoHuatenbHO!
ad (ML) =420A [sn. Be.

EcJH CPABHHM STY BeJHYHHY ¢ APYrHMH YieHaMH, BXOAALIHMHA B Qopmy-

IR (2.34), Mbl yBRaM, 110 ad(WLL) no kpaiisefi Mepe B 10 pas meHblie, YeN

%ﬂu:éi’:;agiﬁ' T. €. OT0PONICHHAA BeMIHHA NDECTAB/ISET TONLKO JHUlb
4 10 C OT/IENBHHMH ujleHAMH M AocTHraeT 159 Hofl
BETHUKHE 3HAMEHATEA. % OKOHYATeJbHO
5 ﬁlial;qizﬁué STOT UieH e TdK YK HesHauHTeleH, Ho oTOpachBas ero,
M e JAbHO MEHSIEM OKOHWaTeJIbHBIH De3yJbTaT, eciid NPHHATb BO-
A KUX IWIHPOKHX Npefiefiax MCHAETCA BEIHIHHA v y DASHBIX aB-
i MY MH DENIHAH OCTABHTE (HOPMYJIbI (2.35), mocKonbKy, KAk

Olpefeietie noxanareaci neera 509 BHeralaKTHYECHHX TyMaHHOCTEH. .. 11

VBHAHM [HKe, OHH AAIOT JIydilHe pesyibTaThi, NMpH CpasHeHHH ¢ IpYTHMH
ABTOPAMH, UeM 3TO MOJNVIAeTCH NpH NoJab30BAHAH thopmydofi (2.34), mpH yc
JOBHH o =a = 1.

OueHiM TAKAe, OAHAKO, HACKOJBKO PaaiHiHble pesybTarhi AaeT MpH:
Menenne (opMya (2.35) u (2.34). PaccmorpuM A 3TOrO BHPAMEHHE A
H B s1ux (opmynax;

o
=
o
a
.

H,==%, | H.= :
. p “p v bAP

B cayuae, KOrma Mbl nmojbayeMcs GopMmysiamu (2.34) naa H,, nonydaesm
1.28, (mpHHHMAR % =& = 1), a ahpexTusHble ATHHB BoJH A, =0.54 ulmew‘r?
MHKpOH. B cayuae, Korjia Mbl [0Jb3yeMcs (hopMysaMu (2.35), mns Hp nony-
qaeM 1.55 mis Tex e 3((eKTHBHHIX JUIMH BOJH H COOTBETCTBYIIHE HH
@ =1,80 H @ =0.90, COTIACHO ra6amme XXI1I. '

O npuBenentbix 3iauernsax H MOXHO CKas3aTh, YTO OHH OJHOTO NMOPAMAKA.
B cayuae popmya (2.35) sHavenns Ha cmemaioTess B CTOPOHY TOYUHOIO 3Ha-

AZe A
yeHna Hy= b —;;— NOCKOJIBKY, 174 I-I:;——-Tli H3 HAOJOJeHHBIX JAHHBIX
1 "‘pp Y,

MOKHO NPHHATD, YTO [OTJIONIEHHE B (poTorpauueckix JyJax B [MoATOpa pasa

fonpine, ueM B BH3VanbHblx, T. e Hy= T'—’ =1.5. Takum 0Gpa3oM, MBI MOXEM
i v

SAKJIOUHTL, YTO (hopMyaw (2.35) Golee ONH3KH K HCTHHe, 4eM- (popMy’ast

(2.34) M MBI MOXeM NOJIb30BAThCH HMH. OnHako, eclli BeJIMYHHA ¢ He 3a-

BHCHT OT AJIHHBI BOAHB (4TO B NPHHIHIE HENpaBHJIBHO CYHTATB), TO B STOM

cayuae Gosiee TouHbIMI (opMynaMu GYAYT (2.34), a ue (2.35).

Pacemorpum opmyast (2.35) Ans caydas, KOraa TpebyeTcA MepeBecTh
paccMaTpHBAaeMylo CHCTeMy H36BITKA [(BeTAa B HHTEDHALHOHAJBHYIO HIH IPY-
TYIO CHCTeMY [OIJIOLLeHHS A. O603HauuM B 3TOM cayvyae KOS(GhHIHEHTH
-('P iy, HanuiueM paBeHCTBA JUIA:

ARt s b
,\p =n }'D fp, ;\v —[11',\‘, e .

B uHTepHALMOHAJLHON CHCTeMe MOKasaTelb 2 Mbl 3aMCHHJIM MOKasa-
renami 3. Auamornuno (2.22) HanHmes:
Aint A fnt
Y ==t =g (2.36)
N A 16 g

OJHaKO, eCJH Mbl BocnoJbayemcst sapHcHMocTbio ML paccmaTpHBaemok
npertoroit cueremsl o ML HHTepHAUHOHANBHON CHCTEME!, TO B TAKOM Clyjae
MOKEM MOJAYUHTD (POPMYJIBI, TOXAecTBeHHbE (2.35).




PaaBa sTOopasn ; _ i g

» obuiee noraoienye A, 000IHATHM

i int
e it = e (2.37)

e = | it tim- L 11 e

e SALE at i 3.36) 1 (3.37), NOIyuHM:

Mokmouast Al A W3 (3.36) n ( .)

B i int
' “ﬁ[_ll‘n-I int N 4 l-li--w ""i\_',"l 7 (2.38)

Vi ok et SE e
I (atagende N MOIKHO ycra:

oGogHaunm depes N,

O7TKAOHRHHE i
1t TOTAd Ipefsyyast GopMya

‘nm'amx, Ha ocpope HaGAKOATeABHBIX HaHHBIX),
OKOHUATENLHO TIepeMHilercs B BHIE:
1

I . int wp! == NI apintl .39
:’tzk‘{;:h’ S ey (23 3
ard Lt 0 hoDmvJie ‘235}
Buocs B STH ypaBHeHsn SHAUEHHS R no  Gopm) :
Byden HMETb.
N
- 7 ;j‘/_p"- Py L p’ v
HITH 1 .
H T f’ﬂ“‘; 5 40
e e aN o, He (2.40)
ip H—“} T g i{— 1 ’.J.h{-\

Vpasrenus (2.40) ObUTH HCUOAL30BAHH HAMH A5 MEPEBOAA H30RITKOB

Vps o ! -

qeeta, noaydeniniy CTeOOHHCOM H ero KOMeraMu [121], B oOLIce MO

PAOWEHNE B HETEPHAIHORAABHOA cHeTeMe. Kak YCTAHOBIEHO TOJBKO-UTO YIO-
4] pint

: \ } 1 gl i N paBo: 1.5,
WAHYTHME aBTOPAMH, OTHOMRHKE iy Wit N p )

Ilajee Bocnoabsyemes hopuyaamn (2.40). Jlas storo o6paTHMcs K rafd-
Jaane XXII, riae vaxomum, 4tO 7 ;I — 3.4. B magom cayhae pis v . Mbl Oynem
HMETE!

5

¥ =34X1.5=51.

[TonyueHHas BeiHUHHA MOYTH COBMAAET ¢ BEJHUHHON, BHIBEACHHON Aid
TOro e Karamora H. @, Daops [61] (51 +02) O A MelbHHKO:
BB M [38] (5.0) 1 oueAs Gauska x BedHUMHe HIWKHETO Npeiena Yy , KOTOPYIO
Oopr [100] Hamen apyram nyrem.

Taxum o6paaoM, ypaBHenns (2.40) 14107 A0BONBHO HameHKHbIE PeavIbTa-
Thl W BIIE PA3 YKA3LEANOT HA NoanLay qopmya (2.35).

[lp# BRIBONE BhlENDHBEACHIEIX DOPMYA MBL CUMTANK, YTO BeJMUHHA [10-
Rasarelsd o MEHAETCH C LiHBof BoaHb. TTOCMOTPHM, HACKOJIBKO 5TO 0NV
HIGHHE COOTBETCTBYCT RERCTBHTENbHOCTH. UBBECTHO, 4TO GONBIIHHCTEOM HECIC
MAOBATENEH SHAYCHHE & Kak min GoTorpadHieckuy, 1aK u JLTA (POTOBHAVAIL-

HBIX JyUed, npi BBBOAE KOShdHHneTa fp Y 7. HPHHHMAADCH KAK [H0CTOY

Hioe. Ho, kak vkasan PAA HeCTenosate

AEH CIEKTPOROTOMOTP HUCCKHY FpaLii-

-“:Qppeawmmm. HOKEQSaTe el Heera 508 BHOralakTHUCCKHX TVAAHHOCTEH. . 73
“GHTOB NOKpacHenMHX spean (Pyxuux [107], O. A Meswuiukop (37]
L yme-)', [OKASATCNE SHAUNTENLHO MeHseTcs Kak aias (oTorpaHIecKHX,
FAK B G (DOTOBHSYANBHBIX Jdyvueil. Hasu Gbiii ornpejiesIeHbl 3HAYeHHd MOKA-
SATEJT e G ITOMOHILIO KPHBBLIX CHeKTpOPOTOMETPHUCCKUX TPALHEHTOB MO-
KPACHEBIINY 383/l 1o gandbiv Pyanuk [107], O. A. MesbunkoBa
1871, Cre60nnca, Xadpdepa u Yiiro piaa [122]. Kpueste
CHOKTPOPOTOMETPHYCCKIY TPAJHEHTOR HTHX ABTOpPOB AaloTes Ha uepresxe 1.

puBas. Cre66unca, Xaddepa w Yirdopaa nprseue-
Ha KeneremMe Pyanng w O, A Medsnuukosa no gopmyie (2.41):

lg(dm + D)= — algi -+ lge, =gk + lgc, (2.41)

(oF

2

1AC k=cyA™% Am=c,A~% c, =

L]

 Ha ueprexe 11 Haunecenn: kpussie Pynuuk, vy rxotopoit D=—0.66,
CTebonuca nero komer ama HD 190603—HD 190993 1 O. A. Me 1 b-
HHKOBa (CM. B €ro paGoTe (ur. 4).

Kak noxaabipder ueptens 11, a Takme taGanna XXII, kpasyo  CTe6-
GHHCA Hero KOWIEr MOMKHO CYHTATS NPAMOH, HAYHHAA ¢ A 5300 A W galb-

liie, ¢ TpaJHenToM oKovio 2. [lna nann Bojay, MeHbIHX 4em ) 5200 A, L puBaf
CTAHOBHTCH GOXee HOJOrON, I 3HAYCHHS &  jiist thotorpadimueckux ayueilf Ha-
XOISTCS B IPEACTAX 2 5g >0,

f J"’le:m«jJ

05

F
|
Cou o

Yeprex I Goboto

B racnune XXII n:  3HAYe i y
; ,L( ¥ \ld-IOTuI 3HaueHus Kos(ulivenTa Y, [N pasHEX
Zp Mooy H UL PASHBIX S(GhEKTHBHLIX ATHH BOJIH, BEMHCJIERHBIX 10 (hopaty-
dam (2.85). Beau s g i o £

MBIl OyJTeM CHHMATH 3HAMEHHs no Kk
. 8 <PHBOR
Credonnca s

L ero Komrer (kpupas C),  cooTBeTCTReHHO I BOJAH



e

pTOpP an 7 SR
Sl ' i JAHKB K
: i Ll oIy UHM 3.1, a 1o KpHBOH Pya
L 3\33"0}" Stk anauenie yitte= 2 1. M0J1Y-
5 i < e poau-yt=2.4. [IpuMeM 3HAuCHHE y 1= 3.1,
- A : = - ‘ .
1 - mn'm: psoil C Ka}; Goaee HajexHOoe, ITa BeJHUHHA XOpOlLLy
A e ‘ - b . w
_;ﬂenﬁoa. no JAaHHH ,}; Aaaepa H [pamnaepa (631, Km.opﬂe 11, ;
_oBmajaer ¢ AAHHH oy it =29, Corjacue  pesyJpTaTOBR  HYMHC
e NOAY I : : |
U @HH BOJHl. Bot:;ﬁ[ue uvn?ﬁo OTMETHTb, 4TO0, N0Jb3YACH (hopMyaMH
S T. 8 ;u{:ss pasHBIX a. [OAYUAEM aHaueHHs Ko3(pduIL-
Rl T 510 MOAYYad0Ch NPH HESAKOHHOM AOMYyIIE:
CHTOB HECKO/BKO MEHBILHMH, HEM \
_ 1. VueublieHHble 3H

auenns kosdbpuunerton (2.4 3.1; 34)
JOT HAC K HCTHHE.

HUH %, =%
fosble IpHOTHIKA

TaGmena XXII géhoma 1

e T |

|

5 ca00! |
L4000] A3400}
5S4 /‘.-1.400[ /3500 yint s H e e
= B i H | 's ficy I | ap o
= e . ;
‘5*[%:,5 ap ‘ ay | : P i | ! I
: i i ' 2 8| 1.621 210} 15
i L R T G T T R L B 1 5
A | o8t 1'-;:‘_‘; :i: i: i 0'[95 ! 1_72 i 1.54 | 2.9 | 085 | 195 Il i{!{ ; :::
S e i B foss | 1ss | v 39 | 085 | 184 | re3 | 2
% . - : 3

i Kos(duuurenta Y, Aas nepesoid HS?Hp'd*
e MO[JOLIEHHe B HHTCPHAUHOHAIBHOM CH-
Koii ToJIHHEBL JAH(hepeEHaNbHOTO

Ecan Mbl DpHMeM 3Haut
reapgoro noraomenns MIL B oo
creme paBHEM 3.1, a TaKkme L1i ONTHHEC

NGMIONIeHAs B HHTEPHAIHOHAABHOM CHCTEME © = 0.11, uTO MOJYYEHO I;[};Il?:;;l
COTMACHO KOCEKAHC3AKOHY, TO JUIA ODIIEro MOrJIOLLEHHS A, B HanpaB
FAJAKTHUECKHX MNOJKICOB TOLYIHM: -

W0 _ .int, - — O™ 34
A TG > X

: 40 - P bIMIf
Ecian cpapHHTb Hally BeJIMUAHY Ap ¢ BeJMUHHAMH, TNOJy4YeHH

APVIAMHA ABTOPAMH:

R L B e R A )
9 Buaauamc [143]1 . 0305
BOiopr 100 . o, 03]

[ [I. Mapenaro [43] . 0.34

B. E. Mapkapsau [34] . 023--040
10 YBH/IMM, 4TO Halld BeJHUHHA TOUHO coBnagaer ¢ peauyunof I IT. [Tape
Haro W 6aHaka K sennunpe OoprTa. Takam 06pasoM Benuunny X a o-
6.1 a—(.25 NPHXOANTCA CUHTATh CJIHIIKOM 3aHHIKEHHOW H T0Jb30BaThCA el
HE CJle/lyeT.

B rabauue XXIIT gaetca saBUCHMOCTL & OT X, [(OJyyeHHAsd TO yKi-
3aHHbIM KpHBHIM (cM. ueptex [1). MHuekc npH o ykaseBaer, ¢ ubeil KpH
BO OHA BaATa: z, (Pyauunk), 2, (Meabuukos), o, (Cted
6 M HC U Eero KoJljiers).

B rabanue XXIII natoress rakske Cpefnne SHAYeHUs 5. [IpH puBOLE TIO-
C/IJHUX MBI NPHHMMANH Bec no KpuBbM CTe66HHca  H ero Kosjer

paBHEM 2, a PyaHuk u O, A MenbsHuKORBa pasipym 1,

tj)!ip{!.'{e.!mmm norasarTeael nera 509 pHeradaRTHYCCRIX TYMAHIOCTeN, 7.

ke aaeres 1aomina XXIV, npeacrapasioiian sagucumacts H ot Yis e
JEIRO HOAYUITCA Do paBeHeTny (2.27).

e - ; =
AA % %y S |I & ||| Al ) By Srpidian &
f

| i
4000 0.58 0.70 0,76 0.70 r 5000 1.08 — |r 1.62 1.44
4050 0,58 0.90 0.85 ©.79 !l 5100 1.15 — 1.75 1.55
4100 .00 1.01 a.85 0.83 [ 4200 1.34 - 1.83 1.67
4150 0,66 L()?? o8y | o8y ’ 5300 1.46 - 1,92 1.77
4200 70 1.08 a87 | 088 5400 | 1.62 - 1.95 1.84
4280 | 093 1419 0.95 f 0.95 I 3500 ‘ 1.73 — 2.12 1.99
4300 1 o3 1.35 0.95 | 0yB 5600 1.02 — 222 | 212

Onpeneisist yeasaubie Ko3QhHUHEHTEE 10 paseHcTBaM A, = v, HIL u
Ay =TI Mbl OJAYMHM ofllee moriouleHe B (poTorpauueckux u (Qoro-
BH3YaJIbHBIX JIYUaX.

Tabmnna XXIV gbbomo

] PN e B G ; b

H 1 o H fp i H I ,fpj L B i‘ Fl : Yp | H i o o L l p | H n
100.0 | L.o1} 7.0 | 1.i7| 1.90 2.11'1.39’3.56‘ 1.32 | 4.12 1'.25’5.00 I.18 | 6.56| 1.11 | 10.00
50.0 | 1.02| 6.0 | 1.20] 1.80)2.25|1.38|3.63(1.31]4.22| 1.24|5.17 | 1.17 | 6.88 ) 1.10( 11.00
25.0 | 1.04| 5.0 | 1.26] 1.70] 2.43] 1.37| 3.70( 1.30| 4.33 1.23’5.35 1.16 | 7.25 | 1.09 | 12.11
15.0 | r.07| 4.0 | 1.33| 1.60}2.67|1.36|3.78} 1.29 4.45[ 1.22 | 5.55 | 1.55]7.66 | 1.08 | 13.50
10.0 | L11| 3,0 | 1.50| 1.50|3.00f1.35|3.86]f 1.28 | 4.57 | 1.21 | §.76 | 1.14 [8.14 | 1.06 | 17.70
9.0 | 1.12| 2.5 | 1.67| 1.45|3.22|1.34| 3.94 .37 | 4.70| .20 | 6.00 | 1.13 | 8.69 | 1.04 | 26.00
8.0 | 1.14]| 2.0 | 2.00| 1.40(3.50| 1.23 4.03'|1.26||4.85 .19 (6.26|1.12{9.3; | 1.02| s1.00

§ 26. Onpenenerne KoadpHuHeHTa OOLIEro MOrJOIIEHHSl H 3aBHCHMOCTh
TOJUHHB! NOTVIOMIAIOUIEr0 CJHOS OT FaJaKTHUECKOH NOJrOTHI

[Tosryyenne Koahduunenta OO6LEro MONMIOULEHHsT HMeeT O0JblIoe 3HAue-
HHE [Jisl H3yuetns crpoenns anakTHky, Kak 370 GBUIO NOAUEPKHYTO HAMH
ellle B BEGIGHHH K HacTosiiei paGore. O6o3Hauyas Koah(pHIHeHT ociatieHus
CBETA 4epes3 «, ( KaK H3BECTHO , a, CBSI3AHO ¢ KO3(MPHUHEHTOM MOTJIOLIEHHA
: a;=1.086 K), Mbl MOMKEM HANHCATH U CYMMAPHOTO MOTVIOLIEHHA AL}
N0 BCEMY MYTH:
A (1) = agr : (2.43)
OQueBHAHO, uTO papeHcTBEOM (2.43) MOMKHO HOJB30BATHCH TOJNBKO TOL/IA,
KOrad H3yudeMble 0OBEKTBL PACHOJOKEHE B NIIOCKOCTH [alakTHKH; KOrKa e
OOBEKTHl PACTIONOKEHE! BHE raJlaKTHYECKOH MIOCKOCTH, T. e. Korma b o 02
TO NPHXOLUTCA N0JIL30BATECH Gosee CMIOKHON 3aBHCHMOCTBIO, ueM (2.43). 1o
BLIBBAHO TeM, UTO MONIOULAIONMA CJIOH PACHONOXEH BROJNb rajlaKTHUECKORN
NJIOCKOCTH W HMEET OPTaHHYEHHYIO TOJILIHHY, T. €. ZOBOJIBHO Y4CTO MOLIO-
marollell cpesioil He SaHAT Bech MYTh JO PACCMATPHBAEMOIT 3BE3IHL.
Teopust norniomneHNs paspaGoTaHa COBETCKHM yueHBIM npot. IT. IT. IT a-
PeHaro B paGore «O TEMHBIX TYMAHHOCTSX H O NMOIVIOLEHHH cBeTA B [a-
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; aﬂ HOBBIX Me I

e D CJAOH.

i MK JTH HHBL [OrJI0LAKOILETC 3

[0 NOTJONIEHHE, a TAKMKe Todl As OUpeeTeHITs ofulero nono-
B sroM naparp

S sy OAHON @L,p-ﬂw{ofz prlTeKaoliell B3 YKasaHHOH TEOpPHH. 1T091i“=‘"-§’ BHA-
mf_a_mmK a'-:“m‘ wanosan reopnio T L [Tapenaro. Ilpn H3I0IKEHIH Ml
g;i;? 1?p}1ne§>ﬁ‘ﬁnhwm paboTh ABTOPA i OYIEM NOMBLIORATLEN Cro e 0Des

SHAYEHHAMH. '
: gTO HOTA0ITAI0ULa

TTpederasum cede, it
Kmopzfe pACHOAQAeHb! TapaIeibto naockoeTd [adaxtuky. |
cpeay Ha GECKOHEUHO TOHKHE CHON: B TAKOM CJyfdae MOMeM HanHcaTh:

dA {r) =

athe MBl BOCTO/BA yeMmca

a Gl’ﬁ'ﬂ“ COCTOHT HA NNOCKHX GJOSH,
PazoGrem sty

a(z)dr,

rie A(r)—n0aHOE NOTAOMEHHE CBeTa HA PACCTOSNHIN [, @ 4 (z)--TOrI0lICHHE
Ha eAHHHIY TYTH.
[Moauoe NMOrAGUIeHHe Ha DACCTORHUN T,

—rsinbh OF ralaKTHUECKON MOCKOCTH, Oy/eT paBHO:

HAW  JI0  COOTBETCTBYIOUIETD

Alr) = l a (z) dr {2.44)

o

Bueces & 310 PABEHCTRO BMECTO 4 {Z) BHIDAMEHHE:

4 r sinh

‘ alzi=a,e P=age B

Sta QyHKUAA BEOANTCH [0 AHAJIOTHN C BLDAMKEHHEM /15 3Be3AHOM MIoT-
doeri Dz}, koTopoe uMeer BII:
Z

D{z) =D(0)e &

5 B,—m.mmm HEAECO00PASHOCTH HCNOAL3OBAHEA PVHKUHK (2.45) Mbi HE Oy-
?]eﬁnBli_aBaThCR. TOCKOABKY /eadiouiHe MOTVT HaflTi ux B camofi paboTe
'Hi;}l{é Mapenaro Opuaxo, 3#aYeRds NOCTORHHBIY o | 3 Mbl T05ICHHM

5 [ojxerapnsia (245) 5 (2.44) u paceMaTpisas A Kak (pyHKuWiO Tak#e oF
JARTHUECKON WHPOTEL b, MBL nomyvanM: g

{2.45)

T T sinh
Alnb) = ] ae. o E o dn (2.48)
» r,I 5 0
QCAG KBATDATYDLL Gy /ieM nMeTsy:
" T sinh
: 2.8 pa iy
Alnb) = 208 (2.47)

i e B
smb(

B Hoayuenmag bopmyna (2.46)

AT A (1.b) sipsaeten ociopoin B NPHES

e L R R

7e0

Qﬁpé}teéwnu:a

s i P A R e

HoRasate el npera 509 BHeraJarTHYCCKHX TYAMAHHOCTEH. ..

! JUMOH Te0pHIL 1 ola uMelyetes Gopmydoi I1. Il-Ilapena r ol OrMerdm,
4T0 AHANOLHUHAS GOpMylia Obiia nojsyyeHa Takxke XaHTepOM H Map-
rruom [80], a Bepmaimom [66]Guuia noaydena (hopMyia HECKONBKO

5 WHOTO BHAA, yeM (2.47). Ouiiaxko, yloMsiyTble aBTOPBL MOJAY4a/li 9TH (POPMY-

] Jibl, VIABHEIM 0OpAsoM, ¢ NJILIO BEIYKCACHHS 9(DMEKTHBHOrO Iy TH Jy4d B I10-

¥ PIOLIAIONIeH CPee, 1 OHM HE MOLWIH jajblie 1 He CMOrJH pa3BHTh TEOPHIO

14K, KaK 910 caenan I1 I1. [Tapenaro.

Coanae reopuio noriomenus, I1. Il [Tapenaro caM TPHMEHHI <€
W A, KaK YKA3aHo Bblle, pAL METOOB st onpejesenust K03 (QHIHEHTOs
0011ero H Ha0HpPATeNbHOIO NONIOMEHHA H OKOHYAaTEIDHO YCTAHOBHJ 3HAUEHHE
SMhERTHBHOA TOIMHALL NONIOMAIONIEro CJIog U 1p.

B1il OnpeeseHis HaN0Kenb HM B padorax [43, 44, 46] u p yyeGHHKe 10
apesanoit acrporomun [45]. Bea teopus H Bhisofwel I IT. Ilapenaro as-
JSIOTCH DOJBUIHM BKAAAOM B jejie H3YUCHHA MeK3Be3/(HOro HOrIoueHH.

UrohKt yeTaHOBHTE CMBIC] NOCTOAHHBIX @, 11 B, B dopmyae (2. 47) moJo-
HUM crieppa b=0% npH 3TOM HOJNYHYHTCH HeonpejeleHHOCTh, MOCHe pPACKphl-
THS KOTOpPO# GVieM HMeTh:

A(r,0) = agr (2.48)

H3 (2.48) BHAHO, U0 ay eCTh (paKkTOp OCJAaGIeHHA CBETa HA eAHHHIY pac
CTOAHHS, HO TOJBKO JHIUE B miockoern [anaxrukn. Hcwo, uto sra opmynad
Ta Xe, uro u (2.43).

Hus nanpapnenus Ha nodioc lanaktiry, b=90° u r=co OyIeM HMETL:

A (c0,90%) =a, (2.49)
CrenopatesibHo  § €CTh NOAYTOMIHEA TAKOTO OAHOPOAHOrO MOTJIONIA)-
Iero cJjaod, Koruphrﬁ BHIZBIBACT TAKOE #Ke TOIVIOIIeHHe, Kakoe Ha0AaaeTc:
B Hanpapjenuu Ha nojioc [anaktuxi. Takyio TOJNIMHAY §  MOZ(HO HA3BaTb
3(htheKTHEHOIH TOJTNIHHOA CJIOA.
Koraa b mensercst or 0% go 909, a 1 = <o, na  OvEeM HMETh

a
g iJ_

o) =

Dopuviia (2.50) npHMeHHMa K CIy4al0 BHErAJdKTHIECKHX TYMAaHHOCTEH,
[OCKOJABKY Jy4H OT BHeraJakTHUECKHX TVMAaHHOCTeH MOcTymaloT B Haity [a-
JIAKTHKY H3pHE, MOMKEM INOJIOHHTDL r=co. Takum o6pasom, (hopmyJoi (2.50)
MOZKHO MOJb30BATHCS KaK ANS BHErajakTHUECKHX TyMaHHOCTed, TaK H JUIS
8BEe3/1, HaXOJLIHXCH BHE ¢J105 NORJIOMIAIOMeH cpe/ibl, a AJif 3Be3[ HAXOMSALIH -
¢fl B MOMJIOMAmeM cioe 0 aMerorinx =900 @opmyina (2.47) npusBogutcs

K BHAY:
¢ = -
A(r,90°) = a,B (1= ) (2.51)
IMockospky mosnnasi (a He 3(hdeKTHBHAA) TOJNIHHA NOTJIOMIAIONIEr0 CIOs
Mo3keT mpocTHpaThes 20 500 napeek u gaapme, dopmymnon  (2.51) MoxHzo
NONL30BATHCA TPH H3YUEHHH MONNIONIEHHA B OKPECTHOCTAX nomioca [amarTui
JOBOJILHO IIHPOKO.

(2.50)

2 1 Jga Goaee oouiero ciaydasn copuyia II II Tapenaro
A C. llapoBslm
Mlaposa
hifbs

’ OBl BLIR@e:a
[69]. Ee mer afech He npusoAns, OGobiiensan hopyyia An. CL
VAHTBIBAET TAKH{e NoAroTHbIR aiberT, T e. mpejcTarIeHo B;,upmm{.{é

A(r, b, 1)
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X z g a 50 43 H onpeae) 1 e e N T L
et  Ecai BOCHOAB30BATECA METOAOM BE 11 TLap & ies £t [43] PeASISITL . 8 o T
. . 4. H Co ANA HALLETO Caryuas, T. € npuMetsis GopMyy: a0M, 9TH TOMMLKIEL G105 HHKOHM 06pasoM He nporTnBopedYat 3¢ (exTHBHOH 0=
i & LiLL JYTOMIHHE § = 100 napcex, nonyueHHod B psiae pador II. [.ITapenaro.
: b gy — gl -S4l s by (2.52) & | Biujly TOI0, UTO CETY OT BHEIaNaKTH{ECKHX TyMaHHOCTel PHXOAATCH
S | TIPOXOAHTH BECh NYTh MPOTSKEHHT watrelt CafagTHKY 0O Jyuy SpeHys, To HaM
dg ; 61D ; \ Ka)KeTes BCTECTBEHHBIM, UTO MOJyyaeMas 1O 3sesdaM TOMIHHA OO Ak~
e i __ ko3ththHuHeHT H30HPATRILHOILO MON- : : ’
e X=—lge, ¥ = o U soriRoabann ? LLGrO CJIOS, B CJIyuAe NPHMEHEHHS BHErAAKTHICCKHX TyManHOCTEH, MOMAyda-
'; e1Cs NnpeyBesHIeRHON.

[IeHHS, Mbi BCTPETHMCA € PAAOM TPYAHOCTEH. {

Tlps npHMeHeHHH popmyant (2.52) NpHXOAHTCH NpeoGpasoBaTh ee |
BHeraNaKTHUECKHX TYMaHHOCTEH, d 17 STOTO eayuasi r==co, H MOSTOMY Npi-
XOMUTCS OFpAHHTHBATECS 33BEJOMO H3BECTHLIM anayennem p. Kpome Toro,
BHerafaKTHUeCKHe TYMAHHOCTH HAXOMATCS HA BHICOKHX LIHPOTAX I YDABHEHHE
(2.52) cTatOBHTCA MeRee ToqubiM. [To STHM NpHUHHAM YPABHCHNC (2.52) ms
Halero cAyuas CTAHOBHTCS MeHee NPHIOAHBIM, TOP/A RaK OHO XOpOIIO NPHMe-
HHMO JJIR 38e31.

I17s OnpeAesieH s NOCTORHHBIN @g W P [0 BHEraJakTHYECKHM TyMAHHO-
cTAM TARXe HenpHMeHNMa QopMysa, noayiaeMas no TeOpHH [T. [T. MTape-

C 1e)bi0 MPOBEPKH OAHOPOAHOCTH TOMMIHHEL MOIVIOIAIOLIErO ciios Hag
NI0CKOCTHI0 ['aNlaKTHKK | BAOJB FaJIaKTAYECKHX J0JIr0T Mbl BOCIO/ILE30BAJHCD
HOKASATENAMH LBETA BHETANAKTHYECKHX TyMaHHOCTeH. Mpl ApHBPIHM CpaB-
Heiie Mexkay cofofl Ioxasarenieil nBeTa B HamMpaBJeHHAX Ha TrajlakTHYecKAH
[[eHTP W AHTHIEHTD.

B rabnunax XXV # XXVI, saiiouensl II0UaIKH B NI0Jycdepe ramaKkTH-
4ecKOTo 1leHTpa H B moaycdepe aHTHUEHTDA.

Ta6nuna XXV (bhomo Tadauima XXVI gbonmo

naro [43] : | ] b il 1 b M
dA(1: b : Z )iy i Al b il s SIS G
Ig _____( £0) = lg a, — 0.4343 — (2.53) 1 !
dr 8 200°— 270° | +60°— 4-66° | 086 (3) 70°— 8o’ | 442 — 4307 | 061 (7)
; . 215 — 234 | +44 — +60 0.83(13) go— 100 | +30 — +40 072 (3)
1o yenetnso ripavenennas I1. [1. Tlapenaro x ssealaM. 1o Heit n onpeaz: 271 —28G | 444 — ¥s50 076 5101 100 — 110 | 450 — +60 | 073 (8)
aua 11 apeHaro GHAaHEHHA ap H P 300 — 310 +35 — 45 083 (3) 100 — 110 460 — 70 _ 083 (B)
B cayuae npumerenns teopui IL TT. ITapenaro K BHEraTakTHUECKHA 30 —320 | 43t —439 [ 095 @ TBR i% iy At (,((8,%
TYMaHHOCTSM, BO3MOAHO M0JB3OBATRCA TOJABKO JHINL (hOpMyIoit (2.50) n, . : o) —— 2 '
HOBHIMMOMY, HRUCTO Heibasi Gosblie cxexars. [lpn stoM, nocrosmnbie a, K Cpenniee . - | 0.85(35)
B BxomsT B qopmyay (2.50) B BiZe MPOH3BEIEHHH 4, f. [Tostomy, uT00H Cpeauce . . «| 074(39)

ONPEACHHTL OAHY H3 STHX BelHUHH, Heo6XOAHMO BTOPYIO NPHHATL KAK H3-
BECTHYH).

C apyrofi cropons, Gopmyna (2.50) ppeacrasaser Heuro liHoe, ueM KO-
CEKAHC-3aKOH, 110 KOTOPOMY B § 24 Mbl ONIPefeIHIH ONTHYECKYIO TOALLHHY AT
CeBEPHOTO K 10K HOT0 Noocos [ataktiki. Kak 610 NoKasano B TOM e na-
parpadie, n30HpATe.IRHAN ONTHYECKAA TOMUMHA® IS nogioco [anakTukH, B
HHETEpHATHOHAILHOH Uixaie, paeia 0m1l, flo ONTHUECKVIO TOJIIMHY IIf ;16-
Iéfﬁl‘:a:ﬂm;ﬂiﬂﬂﬂﬁ B 'l:Oi‘ll}ii;E: Lrkane Mel MOJYaHN pagHofi U™ 34. B TakoM

) J'HI noAiocos Fanakmukn gopmyaa (2.50) nepenumercs & nute (2.54).

o aqp = 0.34 (2.54)
LGIH LA 3HAYCHHA 3 A
patoTtam [43, 44, u 461, .; E_P E;“”’”"” onpeienedns I, IT. [Tapenaro 10

— 100 112 y :
P o 4t 0 mapcek, To HOAYUHM ¢ = 3.4, uTO B TOM
IL T Mapenaro, serpunna g8

peaenenuamu L I1. Mlapenaro. Kak ykaspiaer

Me P ~ ‘
npeaenax or 100 g0 200 napcek, tax ICHACTCA B aanicimocrn ot (1, b)

‘0 YTO COOTBETCT M 0 54
MOXKET M CTREHIIO, COTY o (2.54),
CHATHCA B JOBONBHO IUHPOKKX NPefeiax 1 ; racio |

Aenas o

Pasnrle Heclienopateny oAy

TONIOIAIONIErD CII0A, HAUKHAs OT l;g.gu pas%iz}mmme g T
T e 10 TAPCEK W BBILIE, DTH TOJILHHE
TTEX BHICOT, HA KOTODBIX ellie MO

AdTh
(& Og}e'xax sthbekrpiine, a kax snauesn?
0 OOHAPYXKUTH noronenne. Takum 06pA”

Kak BuaHO H3 3THX Tabuaull, B nojycdrepe rajiakTHUECKOTO IIeHTpa 3Haue
WHs ToKasaTeneil [Beta GoJiblle, YeM B AHTHIEHTPE, 8 B CPe/HEM, 3HAYEHHHA
orinuaiores Ha 0.11, 470 MOKHO CYHTATDL AOBIALHO ouryTHMoit BeanuuHoll. [pit

BbIBOJE CpelHero sHaueHHs HQKQS&TEJIH 1Bera 3ToH Ta0JMHLE! NpHHAMAJHChE BO

SHHMAHME NONPABKYK 3a THI S, H 32 BEJHUHHY 12", no BRIIENPHBEAEHHBIM
KPHEBIM,

HecmoTps Ha TO, 4TO ITH ILIOILA/JKH HAXOANTCS HA JOBOJBHO G0JIBILAX
paJaKTHYECKUX IIHPOTaX, OHH BCE-TAKH XOPOIIO.XapaKTepH3YIOT IONIOMEeHHe,
TlorJonienne Ha CTOPOEE TaJAKTHUECKOro MeHTPa OKasbiBaeTed GOJbUIe, HEM
B auTunenTpe. Bee 9TO yKa3bBACT Ha TO, UTO MOMJIOLLAIOMLAs CPeia HA CTOPOHE
PANAKTHYECKOTO TIEHTPA HAMHOTO ToJe, (T. €. Jy'l NPOXOMHT GOMbIIH nyTh),
yeM B HATIPABJEHHH HA aHTHIEHTP. DTOT Pe3ylibTaT CTAHOBHTCS Ellle yoen-
TenpHEE eCH BCIOMHHTD, UTO 3BE3/IBl TAKKe HAI0T NOJ0CHEI 3(dekT.

3akaHuHBAS HA STOM H3JIOXeHHE Pe3yJbTATOB HCC/ENOBaHIHA Orymome-

\HHsl 10 BHErATAKTHYECKHM TYMAaHHOCTSM, Mbl NRPEXO/NM TeNeph K HIIOKE-
CHIO BONPOCA O MOTJOUICHHH HA OCHOBE KOJMOPHMTePHI MepeMeHHbIX 3Besn,
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iy moKasatedeil usera ueeH T H Halla cHeTeMa

s G onpeneae ) _
§ 27 SHoE ) poxazateden nEetd

2ol UBeTA AOATONEPHOAMIECKHX Uedenn nmper
y I g Wikl HAXOAATCH HA AaJIEKHX DAacera-
B0abllioe. 3HATCHHE BBUAY TOIO, HT0 llt‘f:t‘ 1-[\br];:11\'{\, e ﬁ(ljﬁbmnp

: AV 3aBe10M0 MOKHO Hpeanoaar: Re : e
0 BRI Toro, Heenib NOKA3BIBAKT DOJIBILIOR CPVIUEeHHe B
uabmTk nsera. Kpowe ,;e Goabllle BCETO CIVIIeHa H NOTIONIAIOMAR MaTe-
sl l‘;:i'a ﬁ;tfé;mre ueq]'eim, B cMBICJIE ONpeleteHHs HX IBETOB, mpe/-
gi}:ﬁx‘;;: .gﬁf)?miuoﬁ-umepec IAs H3YUeHHS [‘Himh"{[i!{l{ B IEeT0M. Bcizns_ro ViKA-
3Wpaer HA CPaBeATHBOCTD BRGOPA HAMH ITHX OOBEKTOB A7 uau}uu 3aMayn.
OaHaKO, BBHAY TOro, YT0 HedeHab He OUeHb MHOTOMHCAEHHHI, aT])L.G}’eT(‘,s] H0-
Jee THIATETLHOE ONpejieNeRHe WX UBETOB, UeM 3TO jejaercs sl OOHYHEIX
3837, MOABEPralomMXCA MACCOBLIM ONpeneieHHIM H AHATH3Y.

B kayecTse HeAOCTATKOB He(eHA ¢ TOURH 3PeHHA H3YYeHHsT NMOTJIOMeHHT,
MOMHEQ VKas3aTe Ha 1) HOBOJIbHO 3HAUHTENRHOE H3MeHeHHe IBeTa C H3Me-
HeRHeM HX Gjecka W 2) Ha HaxoxiemHe nedela B Mecrax, OGHJIbLHHEIX 3BES-
AAMH, 9T0 NpH Haaugnd Rebouslioro Maciitaba, (Kak 370 MBI HMeeM Ha aHa-
OEppanioHKOl Kavepe 1°=1.08 cu) Kem3GesxHO NPHBOAHT K GOJBLIMMM CIY-
qaiiHbIM, OMHOKAM.

Tlepsrift neocTatox Oha Npeonoden HAMH TeM, uTo (oToMaTepHamn Jid
DHpEJIECHHS NOKASATENEH BeTa MOAy4ajcs B MakcHMyme Ouecka Hedenn.
Has npeosoaenns BTOporo HefocTATKA yuoTpebaniHes OnNTHMAJbHbEE SKCMO:
SHILEH, HTO TIPENATCTBOBAI0 NOAYUEHMIO CIA0BIX 3Bea] Ha NIACTHHKAX.

Onpeaedenie NOKA3CTE

Upit onpexeaerity nokasateneli wseta nedien ) Mbi OJMB30BANHCH TEM HKE

MHCTPYMEHTOM H (DOTOMaTepHanoM, Kak w ISt onpeaeneHust noxasatesiedt
1IBETA BHErANaKTHYeCKHX TyMaHHoCTell. EctecTRenno, 4To sthpexTHBHAS AIH:
Ha BOAKE 1 CHCTeMa moKasateneli 1pera, KOTOphIe BbiBejenbl J1a BHErdaaKk:
THHECKHX TYMAHHOCTeR, 0cTaloTes B chie 1 A uedenn, Crnocof mosydeHAd
;1{!3;0;?2?;‘1:{??&03 HMalepaia Takxe Oua ocTaBfen Takum Ke, T. €. Ha 011']
sy L'[J‘H..l.'lh'r CTHHKE CHHMaJHCh fipa H300pasenus apesjisl B CHHEM F

Pax. Mpumenenue nannoro ¢nocoba fotorpaupopanus HMeEET

HEKOTOPOR fipeumyectsg
TEO nepe . s
Bhie (cm, rn. 11§ 10), PEL JpyriMu cnocoGamu, o uem GbIIO CF

['lumrr = ﬂHLL AL s

o

~ Qnpejeaenie HOKABATENCH ABLTa OAIONepHOHYECKHX He(en H... &)

T -Kp(-)h_{i’. TOIO, KaK B JIPYIHX Cayuasnx, 1o7yUueHHble TOKA3aTelH [BETa He-
TIPABISTHCE 88 aTMOCQEpHOR TIoMIOLeH e,

s moAyHeHds noKasaténeli npeta Mbl 00LIYHO CTPOHM, KdK yKa3LIBd-
Jiack peilie Biape 1 xapaktepincrudeckne kpusble (B mar) v (Er e

q 10 TioeyeioBaTeNIbHOCTH, B TakoM cinyuae, onpene/iseMule 3Be31HbE
‘H NOKASATeNH UBETA NOJYUAIOTCH B COOCTBEHHOH CHCTEME W OHH
0T B CeOs'0LIHOKY 1BeTa. OYeBH/HO, B JaHHOM CAYUde NOAyUeHHs 1N0-
KagaTenen 1nera, sgiext IIypruibe e Z0JKEH HMETh MecTa 1o [PHIHHE TO-
TO, HTO OH _QJI}I'H_afl\féu‘o BAMAET KdK Ha Hecjaegyemble, TAk H Ha CTAHIADTHBiE
apesjibl, Jipiext TIypkuHbe, 1. €. 3aBHCHMOCTL NOKazaTesell LBeTA OT 3Be3f-
HBIX BEAHUHH, JIOJDKEH NPOABHTL ce0d NpH Mepesoe noayueHHblX HOKasaTe-
Jefl ieTa B HHTCPHALHOHAJBIYIO CHCTeMY. 4 '

Y06t H3GeMaTh GOJBIINX BeJIYHE Kos(ipumientos b i ¢ B ypanrennh
(3.1), ayuure CTPONTH XapAKTEPHCTHUECKHE KPHBBIE 110 OT/1ebHBIM CHEKTpalth-
HBIM KJIdCCaM 3BE3Jl, UTO Mbl H JieNadH. YKasanuoro MOKHO AOCTHYL, €CIH
Geable W KPACHBIE 3Bes/ibl eTaHRAPTOB PA3GHTHL HA TPH TPYINL H BMECTO IBYX
XdpaKTEPHCTHUECKHX KPHBBIX NOJYUHTE llecTs. B Takom ciayuae, yKasaHHbie
KO (PHUHEHTBL OYAYT HHUTOMIIO MAABIMH M Halld NOKA3aTeliH lipera GYAYT
HOAYYATLES [TOYTH B HHTEpHAUHOHAJIBHON CHCTeMe.

[lockoabky cHeTeMa TNokasartenei lBeTa J4BHCHT, B 00UIEM, OT HCITOJE-
3YeMOil IVIEHKH, CBETO(HALTPON, HHCTPYMEHTOB ,[IPOABHTENS H MPOMHX YCIO-
BHH, 4 HA NPAKTHKE BCe 9TH YCIOBHS PEKO COGMIORAIOTCH HAEANBHO, MBI pe-
WHIH NEPeBecTy onpeesieHible HAMH M0KA3aTeJH IBeTa B HHTEPHALHOHANE-
HYIO CHCTEMY JIJIf ‘KAMKAON HOUH, B OTAeNbHOCTH. Caenyer oTMETHTH, UTO OpH
onpejleJieHHH noKasareseli usera uedens Bee ONHCAaHHBIE yeIOBHS coGJioma-
JIHCh HaMH Ge3 HaMeHelHs, He CUMTAS TeX OYeHb PelKHX CJIYUaerR, KOrAa He-
noJL3yeMele HaMu qoTonaenki « M3onanxpom» aaMeHsIHCh miueaKaMmi «CUGC.
OueBHHO, YTO OHH JAI0T BECHMA OTJIHYAIOLLYIOCS CHCTEMY NOKazaTesiel LBe-
Ta, KOTOpasl CAMOCTONTEILHO JOJUKHA NIEPEBOAUTHCS B HHTEPHAILHOHAIBHYIO
CHCTEMY.

[Tonyuennbie no XapakrepHCTHUECKHM KpPHBBIM MOKa3aTedH IBeTa me-
PEBONHINCE B HHTEPHAIHOHAILHYIO CHCTEMY CIEAVIONHM o6pasom. GHuMA-
JHCh BJIM3 NOJII0CA CTaAHAAPTHLIE MJIOLAAKH, LTS KOTODLIX 110KA3aTesiH NBeTa
Gpamick U3 Katadora Cupca, Poceca u JkofiHe p [114] u enars-
TAKH COCTABJANHCH YCJIOBHBEIE YDARHEHHS, KOTOPBle peliaflich cnocoGoM HA-
HMEHBIIHX KBAApaToB. 3Beaj Opajock, npuMepro, 60—80.

KosthuuuenTs: v 3peantofi Beauunne, B 3THX VPAaBHEHHAX MNOJRYUaNHCH
HE3HaUHTENBHLIE, TOPA KaK KOI(Q(pULUHEHTE @ H ¢ HMedH GodbLiie SHAYCHHL
IpuBesem oxto u3 ypasienus puna (3.1), KOTOpEIM MBI MOJNB3ORATHCE: :

[T = 0.46 1T — 0.07 (107 5 — m) - 0,34 (3.2)

}Jpzmﬂel-me IIOATBEMKNAET CPABHEHHE, T. &. HAIIH NOKa3aTeNd LBETa He
OHEHL YK 3aBHCAT OT 3BE3HKIX BeIHYMHH.

Tarum o6paszom, s Kam o nehensipl B GONBIIHHCTRE CavUaen MBI HMe-
JIH 1B SHAUCHHS] TIOKASATeNel uBeTa, NONYUeHHEIe B pA3Hbe HOYH, 110 OTHe k-
HOCTH, H NPHBEACHHBIE K HHTEPHAIHOHANLHOI cHeTeMe. B kauccTae OKOHUATE)- -

HOIl BRJIHUMHB! HOKA3aTelisl UBETA TNPHHHMANOCH Cpeptee apH(IMeTHY e CKOB
H3 9THX JBYX SHAUYeHUi, COOTBETCTBYIOLIEE MAKCHMA

6. B, Abact. actpodh, ofie, N 13

JILHOM SIDKOCTH Ledienan.
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H 1
e xoopaHHaThL s
cKHe K0op [97]. B 1ecTOM croabue

QapcoHa
! pgc_(‘.i‘ﬁﬂlmﬂ
 GReCKa, B3ATHIE,
pKHHA H
Jlore MMeaH BH3YA

HIHX nu:ﬁc
fHe MAKCHMYMY

[faana Tperhn

S R! nKaranor fokasatedeil 1sera uedens

saGane XXVID Mb npRBOAHM K.ﬂTEl.iml‘ noxaame.!teii upera s 110

@“}1 B ﬁgp'g_pm_cmﬁlle ‘raﬁmluu'ﬂi}?n i DOPSIAKOBIR, HOMED nedenan.
e AKOBHM HOMEPOM HMEIOTCs ;uml_eluu. ABA IUTPHXA-—KOLLa ledenia
B TeN {oit obaact Maeusoro YTH, OJUHH—EC/IH OHA B IePexons-
LUTCS JoMep OCTaBJeH Ges HITPHXA, KOrAA ledenna HaxoauTes

O Bo BTopoM croaGie Aalbl OG03HAUCHHSL Ledenl, B TPeTheM—

pasThl #3 Karosiora lueanepa u 00

cHHbx 3831 B. B. KykapKH-

o [29]. B 4-oM H 5-0oM CTOJ0OIAX 1Al0TCs rajakTie-

noayueHHs STHX KOOPAHHAT HCIONBL30BANbE Ta0J1HLLb!
AAIOTCS! HCTPABACHHbKIE 32 TOMIOMIEHHE

a,qhmon—qmmrpacpuqeumw pelHuUMHD B MAKCHMYMe
A OCHOBHOM, H3 00UEr0 Kkatajora nepemeHHbix spesy Ky K a-
[lapeHaro. Tlast Tex uedeus, KOTOphie B YKA3aHHOM Kata-
JpHble BeNHUHHB,—a TAKHX okaaagoch Beero 20,—Mul 1e-
pHLIE BeAHUHHBL B q)ororpaq.mqecxne nyreM nprOaBICHHI Ha-
B BocEMON CTOA0IE MPeACTAanICH pi— I  COOTBETCTBYIO-
A CTONI01E AaeTesT cyMMapHoe 1o-

nbHOe noriolieHHe (CM.

Gaecka nedena. B nesdtor
B [OC/AEAHEM He YuTeHO HeHTpa
aHHOTO HANPABJICHHH.

gie na | Kajonapeex Aa# 1
JeHHbIX, 34 MOrJOLIeHHE

A 110 JlaHHBIM 0OLLEr0 karajiora IlepeM
[.T.[lapenat

: eleni; B €

penelH BH3YAT

ruomenne A, O HAKO
HiKe) ; B ABCATOM—TIOTIOMLE

.+ §29. Onpepeaenue paccTosHuil, HCNPaB
o tedher i Mbl HENOJAb30BAH 3Hd-

Vil. B cayuae, KOra Mbl HMeeM

CTHHHEIX DACCTOSHHI 1L
MBEl  MOMKEM

aanpne B Tabanue XX

Tlas noayyenus o
A5 A@HESIX 3B€3]l HHAMBH/YAJIBHO,

seHAR NOTACUIGHAS A,
CcyMMapHOE NOTOMIeHNE,
NOAB30BATHCA YPABHEHHEM:
M=+ 5—5lgr— WL =m+5—5lg r— A (r). (3:3)
. Beujy TOT0, 4TO paccMaTpHBaeMble HaMH ape3/bl ABAAIOTCH MepeMeHHbl-
{MH, MBl BHOCHM B ypasHeHue (3.3) cpeanue aHAUEHHS M H il
.llﬂ?i_ NOAYHEHHA CPedHHK apaueHAll 7l HAMH GbUT HCTIOJIB30RAH « D6
{K:ETHJID.F nepeMennsIx see3i» b. B. Kygkapxutua H TI. I, [Tapenaro
> :ﬁ”‘m NOAYHeHus 7 LA BCEX nedens b (bon'pad}uuecuoﬁ cHcTeMe, BH-
- 3YanbHHE BeMUHHE iy paccMaTpHBAEMBIX 3BE3/L Gl NepeBeieHnl B (pot0-

I'Pa@_“‘}ec*“?ﬁ TIPOCTO, myTeM npHbaBiedud HallHx rloKasaTelei uperd. Jla-
pad-

j;ff; JANA BHMHCAEHAS Cpeaiux M HaMu OLuad Henop30BaHbl (POPMYJILT,
7hie w3 Mosorpaun b. B. Kyxapxnna u IL IL [TapeHaro 281
M=—0262— 1m301gP(lg P < 0.96)

M=—0m47—1m73]gP (Ig P > 0.96)

(3.4)

-

ens (3.3), M#
Hamt

Umess M
Men M w7 Afs Beex HaumipK BeJHUHH, nocje NpHMEH
ga-

NOMYIHIH e
pacéomi“;c:f;ﬁ:’;‘;}r’cacﬂmﬂﬂﬂ, xotopie faores B radanne XXVIL
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BIEMEHTA W BOGI YCTAHOBKH, AHANOrHUHO STOMY, Mbl BBEIH 9TAJOH L5l MPO-
lﬂépklfl TOCTOSIHCTBA UYBCTBHTCALHOCTH (l]()TOHJic’lCTIH[(‘.‘I{, pesnMa nposiBAeHHA
41 np, BB_IUI;}’ TOro, 4TO OKOHYATEILHOS NNOYEPHEHHE Ha IJIACTHHKE 3aBHCHT OT
MIOCHX HPHUHE, OPH N0JB30BAHHH STAJI0HOM CAEJLYEeT CTPOro cobIaThH CTaH-
AAPTHBIE YCIOBYS SKCNOHHPOBAHHA W CTAHAAPTHAAUMN (POTOITACTHHKH.

OTalON MBIl CTalii IPUMEHATS B NIpoLecce OnpeacaeHnii nokasaterefi ae-
T4 HE(EHI, O3TOMY B 5TON FIABe ONHLIEM ero H Crocol npHMeHe s,

CBETAULHACA STal0H GbL1 M3roToRJeH HaMH. Ha UHHKOBOH MJIdcTHHKE
GEIO HaHede

CHO NAKOM CBeTsAlleetsn BelecTBO H MOKPHITO cBeTOHILTPAMH
BIS u I'TL1 B Buge ABYX Napasjefblbix NI4CTHHOK, NOCTe Yero OHH OB
MOKPBITE METAMIHYCCKON MIACTHIKON, B Tolle KOTOPOH OLIH BBIPE3AHBI
AOTREPCTHA € OAHIAKOBBIM 1 mm;m'f

PAMH B BepXHEil NJIOCKOCTH IMACTHHKH, HO
€ PASHBIMI TEACCHBIMI YIIAMH, KAK 5T0 NOKA3AHO HA yeprexe 12.

B PG A SN =

| e o - Eem wALY
EEEes

Heprem 12 Gababo

BpHay TOTO, UTO OTHEPCTHS BBIPE3AHEL NOA PA3THIHBIMI TENECHBIMH VI
famMu, Ha (POTOITACTHHKE, IPHKIAALIBACMON K METALIHUECKOH MIACTHHKE, Mi
MOJIyyaes OTHeHATKH ¢ pasubiMu naotHoctaMi. [panamus ux HeGosbluas, no
npuuHbe HeGONLIIOH TOMNMILL MAACTHHKN (3 MM), 06YCIOBIeHHO! TeM, uTO
MAPKH e 1aTeNbHo OBI0 PAcnoNoKHTh GIH3KO EPYT oT Apyra. Cllenoparedin-
1O, OTBEPCTHSI B OCHOBANHAX KOHYCOB, JOKAUIHECS HA TOBEPXHOCTh Belllect-
Ba, HJAH TeJECHBIC VIl o }'ML‘])(}I—[HU PA3NHIAI0TCS MEH Y ('060;{.

IMosiyuenusie B aHHYIO HOUb ACTPOHEraTHBEL, A0 NPOSIBICHHUS, 3KCMOHHPG-
BaJINCh MO 3TanonoM. ITpofoJKHTENLHOCTS SKCMO3HIMI OBl NATH MHMHY1
KaK JJisl MecsielyeMoil, Tak 1 JUIst_cTaBAapTHON nuouwiaaki.  OuesmHoO, nnu
CTAHAAPTHSAUHH O]l STATOHOM, IKCHOZHIUMA AQDKHA ObITh CTPOro OMHOMN W
TO e NPoACIAHTeNHLHOCTH,

Orsiem BKpatie, KAK HCIOABL30BAJIH MBI OTNEUATKH, 3TANOHA C HEeABIO
MPOBEPICH MMOCTOAHCTBA CHCTEMB! Nokasartedell nBeta. Takasi npoBepKka HY:KHA
3 CBH3H C TEM, UTO Ha MMTACTHHKAX, MoJayHeHHbIX B PA3HEIe HOYH, MOMET ORITh
HEKOTOpDE KoJeGaHue B crcTeme nokadartened unsera, Ilosrtomy, miasi cobuio-
AQHIS TIOCTOSHCTBA CHETEMBL JKEMATENBHO NPHBOAHTL CHHMKN OTAGIBHBIY HO-
qeli K O/(Hoi cucreMe, BRIOPAHHOH, 3apaHee. ‘_

Bouny 10ro, uTo oTneuarkd 97aJ0Ha UOAYUAKTCH B ABYX JIyuax criekrpa,

MBL MOZKEM OMPBAENHTL NOKAZATEdb UBETA STANOHA € MOMOLLBIO XAPAKTEDH-
CTHUCCKHX KPHBLIX, HCMO/L3YS TOT e cliuMOK nonota. Tak, HanpuMep, HMes-
nfsecst Ha nuenke No 748 (cnumMok noaspuod MOCJIeA0BATEIBHOCTH) OTHEYATKY
ITANOHA, Tochie HaMepenns, naud By o, Bofigs ¢ stuMin anauenusmi B
XAPAKTEPHCTHICCKYIO0 KPHBYIO, MBI TIONYUHIN [UIH SHAYEHISI MOKA3ATeNs 1Be-

ra srapona T1=+-2.08, [To Hergrusy cleaymwoueli Houn (nomogc; No 753)

LIS TeX JKe TOUEK ITANOHA Mbl NOJyulwian 3uavenne TMIL=-2.00. rak

qTro
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yen Ha Heratine Ne 748, Llser sty

RO Goaee, peaeITh 110 HECKOJBKHM TOu:

; ; i KOJADL
RadaACa H520 caenyer on

il TAKHM 00pasoM,
4 40 [0 KAKOI-TO NPHUHHE NOKasaTeny,
upe;mmlomcmliu OH He JoJKel
aTh 1‘[p(}}'il3.‘ielli‘llo HJH H3MeHeHHIe

p NOKA3BIBACT,
'y.ueiibuium‘;ﬂ, Torja Kak “1?;;
Ji3peleHne Mb RpaBE IPHLT
iy q)omme?:iﬁmmamm {4 TO, M0 KAKOIl NpHukne 310

R30I e H:: Oti%ilu;ﬁpucnwecuue KpHEBE TAK, 4TOG nokaga-
L cme_maem(; ‘0\1 caydae nOJYMHACH TAKHM e, Kak 1 p nep:
e vrou aps ¢ .*‘355"0 KpHBYIO Mbl CMELLACM, HOCKOJIbKY Mt
oraepeRcrsi Gmpa?’ﬂ“‘;ﬁ; e qotorpaguideckue M (hOTOBH3YaIbHbIE Bex
“éﬂ.QGPMCTBEHHO Oan,a_enm u.BéTa. B stoM cayuae Mbl CABHHYJIH xzipamep‘}.
i e ol “Dﬁg::;;‘hl’(ﬂ uio NOKd34aTeb 1Bera BO BTUDUM ciiyuae H3-
e i :

. cRHE KPHBH
i . speaAHOl BeaH4HHbL

. . T 5 I [d NJeHKax, SKC 110[11!] VeMBEIX J15E
d HHBIM Uﬁpa:iobl. 'Y
h\ﬂﬂ\“ﬂ noc NHTH H K e

1] é HOMepa oThne-
/ auuuuy E  aas AaHHoro
e sm;epe}t:{})&gf:lﬂwegw Ha Apyroit mienke. 910 jaer
R R il K W papvIIeHHe CTAHJAAPTHRIX ye-
{14y BOIMOXKHOCTE OOHApYAHTH, KAK H BRIIC, apyuie
: ' . b.
JeHHs [AH HEOAHOPOAHOCT | 5 2
mgﬁg :g)ﬁuf:ue XXVIII gaotcs pesvasTaThl HIMEPEHHI (no oxHOMYy 11306[)1;
KeHuio) m.xamm Ha [UleHKaX HeKOTOPhIX i‘[.'IOLU,z};é)OK (zbo:lc;i}ia@i(l; ()111-(;)?[13(?11311';;
i y HM oTorpagii nomac: :
MOfl 3BB3/BI) M COOTBETCTBYIONLHE i S
7). Kak BuHo w3 3T0H TabJAHLBI, P :
noJTApHOf N0CAeI0BaTeILHOCT : 09 AR
: ] 4 waaplBAET HA TO, YTO CTAHLAPTH yelI
Anuiis Fe, HeseARE. 370 yKasbB :
paGoThl coﬁt*m;aaaacu yAORAETBOPHTENbHO. B mocaeneM ctonbue THS;II;H;.(I;!_
NaHb OTKIOHeHHS F'gr B SBE3AHBIX BEJIHUMHAX. flewo, 41O LooT)Be[TeM gw
[ie OTKAOHEHHS B MOKa3aTeiasx 1perTa GYAYT HA NOPsAOK MEHbIC, f 3
3Hauenns Am. -

(eHHbI NPHME

Tatmuma XXVIII @gbohomo

El
br
Ye E;;i@;i Cranz. dE'y, Am
bepBpsbrto
1 | loamc 870 000 0.00
2 | WCMa 880 —010 —0.15
3 | YWPup 900 —030 —0.15
4 | WiWMon 902 —032 —0.15
5 | AVTau 840 1030 4015

. € HeKOTOpHM TpHOAWYKEHHeM, B TPAMOJHHENHOM yacTH XapaKTepHCTH-
HECKOM KPHEOH, Benauny E MOmHO paccMarpuBaTth Kak sipkocTh. SICHO, UTCG'
TR Y4eTa NOApaBoK Mbl OJIKHb B3ATH PAsHOCTh, T. €.

: AE'pr=FEnos —E, wmn B, = E'as— AE. )
Wuest AE'qr; © ee noMolitpio mul HenpasiseM Beauunnsl E pr ¥ E gp HCCIE,

LYEMOH SBesiibl, CauTas AE'g,=AE ,, —A}! TTOCKOABKY mgr ¥ Mipe ABIHOTCH

DYHKUHAME 0T E'gr  Elge, MOMEM Hamueath:

Mar=f(E'gr 4 AR) = £ (E45") - (3:5)
- Won=f(l'gy + AL) = £ (Ef)
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o HyoKHO OTMETHTD, UTO HAMEHeHHe NOKA3aTeas IBeTd ¢ XOAOM Xapakye-
PHETHUECKOH KPHBOH MOZKHO YCTAHOBHTL 110 H3MEPEHHIO H300PaKeHUs LKA~
KH € PAsHBIMH IJIOTHOCTHAMM, ,
-_1 _-YKﬂSa:HHble STANOHHBIE WKAJKH MOCYT OBLITH HEMOJHA0BAHBI IIpH TOYHEI
paboTax s yuera arMocepioro nornoiienus. BnpoueM, Mbl He Gyiem 34-
JEPAKHBATLCH SACCH HA STOM BONpOCe, He HMEIOLIeM JJIsT Hac B IAHHOM cJyqdae
0C000T0 3HAUCHHA, .

§ 31. Onpeliesieiye HOPMAALHBIX MOKA3ATEJEH HBETA nedieun,

Beijy 1010, ut0 nedenibl ABAIOTCA NepeMeHHbIMH, ONpeelchie Hop-
MaJiblBIX [I0KA3aTelIell UBeTa JUIH HHX HpeicTaBIsier [0BOJLHO TPYAHYIO -
Aauy. Onpejenienye Hx HOpMallbHbIX [OKasaTedefi HBETa N0 OOGLITHBIM 3B€3-
IlAM COOTBETCTBYIONIHX CHOEKTPAJILHEIX KAACCOB HeKelareinbHo. Takwie Heme-
JATEALHO OpaTh B KaueCTBe HOPMaJbHLIX 3Be31 ueenabl, HaxoAsHecs Ha
BBHICOKHX TaJaKTHUECKHX IMHPOTaX BBHAY TOro, uto uedeHabl, HaxomsuiHecsd
BOJIHSH TaJAKTHUECKON IIOCKOCTH M Ha BBICOKHX WHPOTAX, KAK 3TO CAeRyer
13 paborel b. B. Kykapxkuua [26], noBnanMoMmy, npuHamexar K paa-
HBIM MOJCHCTEMAM-—TVIOCKOH M c(hepHYecKOH, a 3Be3fbl Pa3HbIX NMOACHCTEM
HMEIOT PasHOe MPOHCXOMJEHHE H [I09TOMY OHH BPAM JH CPABHHMEL 11O 1iBETY.

BBuiy BhillecKasanHOro, Mbl DElli/iH ONPe/eHTh HOpMajibHble TOKa3a-
TeJH [BETd HHBIM MYTEM, /s Uero Mbl BOCIOJIL30BaJHCh HamuMu T1ILL e S,
CBS3aHHBIMH C NPYTHMH XapakTepHCTHKaMH ueden/l COOTHOIEHHEM:

IIl=a+blg P+ cA(r) (3.6)
rae a, b u c—HekoTOpHE KO(MQUUHEHTH, A (r) —CVMMapHoe NOMVIOIIEHHE,
Cocrapiag pjis Ka) ol uedenanl ypasHenue Buaa (3.6) u pemas cHeremy
VpABHEHHH crnocoGoM HAHMEHBIIHX KBAJPATOB, MBI MOJYYHJIH HOpPMajabHEIH
NIUKa3aTelib PABHBIM:

Ml =a -+ b lgP. (3.7)

lgP BBeneno B ypasuenue (3.6) aad Toro, 4ToOhI HOpMaNbHEE NOKAa3d-

TeJTH 1BeTa Uedenn cBA3aTh ¢ HX NEPHONOM, MOCKOJBKY MOCTeNHHI, KaKk Ha-
RECTHO, HAXOAHTCH B TECHOH CBSISH CO CNEKTPalbHEIMH KiaccaMu uedeu.

ITpu coetapiiennd ypasienusi (3.6) neoGxoauMo ObINO 3apaHee NPHHATH
JUIST KRN0 Legenibl, Kak HSBECTHYIO BeJIHYHHY, CYMMapHoOe MOrJOMHeHHe
A(r). Has tex uedens1, KOTOpbe N0 HAlIeMy TIOAPASIEAEHHIO (CM. HHXe) Ha-
XOAATCH B TEMHLIX MEcTaX, JUIfl MepBOTO NpHOMHMKeHHsH, sHauyeHHs A(r) BhI-
uxcsensl cormacho teopun I I [Tapenaro [43]1, a s Tex, Korophe
HAXONATCS! B CBETIBIX M CBETJIO-TEMHBIX MecTaX, 3a KosthduueHnt obniero
norsomenHs Gerio npuHaTo 0™ 8. Dra penHuHHa Kosh(ruHeHTa obiero no-
PJIOILEHHS JUIsl CBETJIBIX MecT HauleH I'alakTHKH NOBHAHMOMY GaisKka K nef-
cTBHTe/IbHOCTH. YT06H moayunts A (r), cHauajna Mbi BBITHCJSIIH IS AAHHORN
uelhen bl HCNPABJICHHOE PacCTOSTHHE 10 H3BECTHON (opMyde;

a
i lgl’ = lgr' + ?1"3 (3.3)
a  aateM—CyMMmapHoe norjowente A (r)=a,ri. bk
[locne pemenns cnocoGoM HauMEHLIWHX KBaapaTos 110 ypanHenuii suna

(3.6), cocrapiieHHBIX TAKHM MyTeM, [OJYUYCHible 3HAYeHHS KosthipHIHeHTOR
4y b m © OBUIH NPHHATH HAMH KaK TEpROe NpHGIHMEHHe, Hanee, noanaysch
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o 434TC]L UBRTA BHIpANe- y :
AHAMIL T npHEHMAH 3a “Opmaﬂbt.iﬁ:ﬂussgvpt‘:n(‘”rﬂf‘mm A(r)i Toe- ] ! gdﬁﬁeﬂﬂb HUIH JKE CaMH OITPEReNCHHs IOKasaTe el BETA [OIBEpIKeHbl Cy-
& ] oayia S e ; - 9afibiM OLIHGKAM,
= fiedenapl, Mbl ; BTOPHOTO PELUSHIS, Mi Bl :
7) ana Kaﬁz?yuﬁau;{ea'uﬂ HOBLIX At(“'}i ‘:: ﬂﬁ nnlvaM nlpﬂﬁ.ﬂume‘mm_ ~ Ouesmnio, 410 06patHoe sHaueiie Koaddiunenra ¢ J0KHO paBUSTHCS
e precenis B CH 4 Aas KOIPHHILHEHTOB f sHBIX suaueHnit KOs - BeHunkie v. B s1om cayuae oGpartaoe dHAteNHe ¢ paBHO 3.21, 4TO OTIHYHO
oayaanH SHATCHIE B o OACTAHOBKM UHCACHH '3‘(3)_ ; COBIAJIAET ¢ BEAHUHHON ¢ =3.1, noayicuHolt Hamu B § 25 [is HHTEPHALHO-
- @ VpapieHue (3‘6)6_" cofiit, PUBOJHTCA K BHAY (V:¥): 5 g HaALHOM CHeTeMb T BOJH, Coenajienne ciefyer cuuTaTh OTIHYHBIM, TeM
&i(T0B BO BTOPOM [PH b o li;b i 0.1581g P 4+0.922A (r) (3.9) O0Jjiee, 4TO 9TH BEAHUHHBL NONYUEHBI COBCPIICHHO PA3HBIMU MYTSIMH.
' : [illake = *

T

. § 32. Onpenenenne u3GLITKOR LBETA N0 MOKA3aTedAM LBera uefens

>

Olép}'f'ﬂﬂﬂ 3Ha" B ecsirom CTOZI[OU.C rabanel XXVII gaworca sHaueHnst H36LITKOB iBeTa,

: ( ; CUHTAHHBIE H HIOMapeex, HiH, ur ‘& camoe,—Ko: Bl H3-,
pasoM: 020 4 0161gP + 032 A1) (3.10) {;a UHTalible Ha | KHIO PCeK, JiH, 410 TOHe Camoe,—KOIPYHUHEHTE 13
B Mileaxe =020 + <] + .01 HPATEALHOTO Tiordoiienns ' (AE). B cayuae, Korfa uedenga uMena GoJib-
o, 0@ v 40 o verin (3.9) HAXOTCH HANM i ULYIO PaNAKTHIECKYIO [HPOTY, BBIUHCIICH SPYEKTHBHEL TYTh JIyua, npHICH
i A(r), BBIBCICHHEE Ha OCHOBC }-p.al’ ', ‘.,“;”pm;arrb KaK OKOH- i IS IOy TOJIHHB HOrJIOIAIOUEH CPefbl NPHHATO @ = 150 mapcek. [TpH-
L “Gute TaGrruer XXVIL Hx creayert Patsats f BOAHMBIE KOSDOHUHCHTEL  AE  Jierko MOMHO fepeBecTH B KO3((HIMEHTH
B ACBHATOM CT"‘LWHH P w na uem (uep- . A0Iero MOTMOUICHHS TyTeM YMHOMKenns Ha y=3.1 (cM. § 25) u 3aTeM—Ie-
gamﬂblﬂﬂeuggqsum r‘éati)lix sapttcimocti [T vaxe OT Ig : 1 AeHds Ha 1.08.
H G 7 ' ;

—0.20 -} 0.16 1z P- C 1efplo GoJlee MUIAHOMEPHOIO H3YYeHHs MOTJTOUIEHHS N0 H3GHITKAM

| (BeTa, Mbl PA3AENHIH COfepHKallHecs B HalleM kartajgore nedenis 1o npus-
i ! HAKY MX MGCTONOJOMKEHHS B TeMHBIX H CBET/IBIX oGaactsx Mueunoro ITyTH.
i . Haa 510r0 MBI BOCMONB30BANHCE aTiacom Pocca u Kanbseepra [106].

s - B cBsisn ¢ sTuM Haul cnHCOK GBLT pasOHT Ha TpH rpynnst: ‘[. medens,
) Haxojisuiinecs B cBeribiX Mecrax Maeunoro ITyTh, (He HMelomiie wTpuxa Hax
MOpsiAKOBLIM HOMepom), 2. nedenin, HaxXoAAUiHecd B TeMHBIX OOGJMACTAX

e 13) npoBenH NpAMYIO JHHHK T1LL «

1601 . ; _ (oBo3Hauensl ABYMs IITPHXAMH), 3. nedeu/1bl, HAXOAALIHECSH B CBETIO-TeMHBIX
% . ! obaactsix (ob6o3naueHst ofunm mrpuxom). [ocaeanne HYKHO PaCcCMATPHBATD,
2 140 } TR : D J A KaK Haxoagiinecss B 00JacTH, Nepexoisimield OT cBeTiofl K TeMHOIL.
x4 el : e A . i : HMmest B BH/Y BbillleyKasaHioe jefenie, Npe/cTABISET HHTEPEC BHIBECTH
R e =5 : CpeAHUe BeJHYNAL Ko3(MpHUHEHTOR H30HPaTeNLHOro MOrJOINeHHST M5l CBeT-
p {onl FRy oo oy s Q JIEX, TEMHBIX H DepexoJsliHx o6acTefl B OTAeALHOCTH.
: SR rogs Tt N ‘ Jlts ykasauubix rpynn cpenHie sHaveHns Kos(pHUHEHTOB H3GHPATETE-
73 osot- ot foaated i+ bkl & el HOr0 MOMJIOIIEHHS MOMEILeHE B HHXecaenyomel tabauuke. B atu rpymint
; S 5 i He BOLNIH ue(en/ibl, KOTopble HAXOAATCA HAa PACCTOSIHHA I <500 Mapcek, rmo-
cEE e i e . ! CKONBKY JUIst OJIMBKHX LEen] NOKpacHenie He BelHMKO, H TeM CaMblM, TMpH
‘ bt o J 7 M_____dﬁ_-—lj;:{;‘""’- ; ((dJIHYHH 3aMeTHOI OIHOKH, onpejelicHHA NOoKasaTelefl UBera CTaHOBSTCH
M" | feHae)KHUBIMH. B CBSISH © 9THM M3 COHCKA, JIGHALIET0 B OCHOBE TaGJIHIbI
e i :. X.X_XV].II, BBITAJIO LIecTh Heders. .
200l ) ; 'i \ Tpynna  wa9g0 , A1 xne ' n
A O T R T | R B g !
=it e 25030040 050,08 07 o4 o4 0 43 12 13 1% 3% AT r ‘ Chersas o6nacrs TR OF T e "
2 : ; = Bamgmo séay : + .04 #
e Yeprem 13 Gasabo } t Ceevao-Temnag o6aactn 0:45 25
Yt L : ‘ baogm-2Bgma atp =. 06
Kak BAIHO H3 deptema 13, npamas HPOXOMIT, KAK CieLoBalio OXKHAAT: =i 24 ~ Temnaz 061acts l 0:73 | 32
OKOJ0 OCHOEANHA pasbpocaniheix Touek, Ha uepreka puauo Take, 410 1O X : 86gmo afog | & 07
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Ps
uedien aexkar uuse npamopr [LL =a + D i =

d TAKHE HA KpHBOH. QueBHaHo, y : e apHoe mor . 1 Hawm xoacpbHUIEHTEL, .GYAYT Mt ORI KaGHPATEALHOTD, OGIlero WAy HelTpain-
JAolleHue A(r-)' TaKk | -Kggq,(b]; .10 d-T M uetbeu,u,am Kak cyMMap Jloml{llﬁ | gra moromiennd, Halo pasfeanth #a 1.086, utobel HodydnTh KoatpiUHeHTH B TOM
donyautpen pa;; IMEHT HEHTPANLHOTO noroeHHs d G113 SMBICTR, Kali 9TO TOHHMAETCA B (MM3HKC,

ABIMH HYII0. 910 e uediennn, KoTophie HaxonsTCH Ha e
AX H CBET 0T HUX He noxpepiKen 34aMeTHOMY KocMHUECKOMY

'RHX paceTodny




'aapa Tperhd

P :09(pIIMEHTOR TIOKpAC-
; ouranTh JaHHbe STOR TaGmubl, A x03( -
¢ o :Es;mgg ?BE‘I‘JIO}':'I obaacTH —+ 07 30, mast cperao-TeMnoit. 0" 4§
S e u);oﬁ 0™ 75. OQueBHAHO, YTO ko3 (hHIHEHTHl BHUHCICHHBIE JUI 0T
:;;21 Buahl-;giaec'r MOrYT CHAIBHO OTAHUATBCA OT NPHBCICHHBIX CPEHHX OKPYI:
"AeHHBX BEJHUHH.

aﬂaﬁﬁéxﬁ%pﬂe aeKo Haxoasuecs pedperABl QAT HEGOIBIIHE BCTHNHHAL

7 L G

(aGhiTka 1BETA HA [ KuaonNapeex. 70, NOBHAHMOMY, BBIIBAHQ TEM, uTo 00JhL-
’ et MaTepPHH HAXOAHTCH B HEKOTOPBIX HATPAaBICHHsIX

afg 9acTh NOrJA0LIAONL i |
l:ﬁ Gonee GAH3KAX PACCTORHUAX, qTO H VMeHbLIaeT nafpTOK 1BeTa lLa 1 xH-
.ﬁduapcex. Ha 5710 YKa3hiBAKT TAKKE Oopr H Qctepro ¢ [751.

Cpapnipas Telephb cpeanne 3HAUCHH Ha0BITKOB ‘une-ra ¢ NAHHBIMH
Cteb6H HC4d, Xaphepa H Yurdopnaa [120], BHAHM, UTO pic-
XOMAeHHe HAIIHX k03 GHIMEHTOR HEBETHKO. Tak, HanpuMep, yKasaHuHble ap-
TOpb! HALLTH A5 cseriof oGaacti B Crpeabile M1I==0.10 1 B cpeAHEM TAKOTO
e MopAAka HaH foapiie—L1s NPVTHX obaacrefl. Ecin yKasaHHYIO BeJHUHHY
epesecTH B HHTEPHALOHANBHYIO CHCTEMY, NOAYUHTCH HIL:‘O.15, a M
& TOli :Ke [BETOBOH CcHCTeMe A7d CBETJABIX MecT HMeeM H11=031. C noxy-
eHHBIM PACXOZKAEHHEM MOZHO QPHMHDHTBES, MOCKOALKY HallH HIL 1 H36rit-
ki npeta Cre66uHCca H €ro Kowiaer [ONYUEHB [0 PASHBIM OOBEKTAM,
Kpoue Toro, Hallll 3RAYCHHS WaGHTKA UBETa ABJIAIOTCA OCPEIHEHHBIMH TIO pas-
Hent cperanM obaacram Maeunoro IlyH, a ais HEeKOTOphIX CBeTJBIX ofJia-
KOB 3HAUCHHH H3OBITKA NBETA MOTYT AO0BOJILHO CHABHO OTKJOHATCH OT Cpel-
Hero 3HAYEHHS.

Yrofis yOEAHTHCA B HAJAEKHOCTH HAUIHX noxasatenefl upera 4 H3GBITKOB
[BETA, MBL IPOH3BEH CpaBHeHHe HaUIHX JAHHBIX C AaHHBIMHA O cemH He(henAax
Xefnena [81]. Cpauenne npeicTasieno B Tabmuie XXIX.

TaGnana XXIX SGhamn

3326?33;239 1106 MMy Hllx Nl
Y 386 Cyg S R S Y o™ g5 1™ 10
MW Cyg 1.10 0.80 0.18 0.32
YY Cvg 1.00 0.75 0.29 0.25
BB Cyg 1.40 1.30 0.68 0.54
';'zx gyg 1.65 1.50 1.10 1.12
L Cyg 1.20 0.95 0.42 0.43
CD Cyg +0.90 + 0.70 0.18 0.16 :

'qamrlésl;'rﬁ?;ﬁgazze?%ﬁ TaGAKIL, HAIIA TIOKA3aTeNH LBeTa He oyeHb OTAH

H HAMH PasHbIX rbnm,-? nBeta X e fifeHa, HeCMOTPs HA HCMIONb30BAHHE MM

CIEKTPa; H3GHITKH e POB H NJIACTHHOK, XOT#A W LIS OAHOM M TOM 1Ke 06nacTH

910 ceMu 3BEL s cuze'ra CoBNajiaioT eule ydure, OHaKo HYKHO OTMETATD

/Bl HAXONATCA B Djmgi.’[a;:{ eHHs Mas0, TeM GOJee, 4ro cpaBHuBaeMble Lede:

AR 10l e o6nacti Heba. Tem He MeHee, CpaBHEHHE
CBOHMH GArONpHATHBIMH PeayJBTATAMH.

Cpap
nepuoE’uq:«:ﬁ;gg:3 ﬂgmm-( noKasateneli UBeTa [ HECKOJIbKHX JecATKOB AOJIO-
: ehenn ¢ nokasarensmn useta I C, BapganaHa

JUISL STHX i
Git o SEa8CD cOtDKuz0 1 ok YaowsEraopiTerice COTI
XOHIEHHE, rommHMOMy, liedenpipl MOKa3AM foBONBHO GOJBUIOE PAC”

HEKOTOPHe HECOOTBETCTBHs cBAaaiibl ¢ HEOGXORB®

...O_Rpﬁ_&i_x.gd_'re_!lue _noanamene!i 1BETA [OJITOIEPHOJHYECKHY LeheHg H... at

MOGTEIO LPHIEIEHHS 060X psio
'bi0 I B ; i i1
cumg:e. [ PALOB olipe/ledeHHi MOKasaTesiell NBera K OfHOH
e niggggﬁgg?oliia 3311'3;{ HIJNOHEHnE PEBVILTATOR HCCAETOBAHHS TONJIOHIe=
HT, € AHHOT 1HX KOJOPHMETPHUECKHX [TaHHI 1epeH
1eph K BONPOCAM O HeATpANsHOM i 2 W
UG NONIOIIEHHH B [CanakTuke u o ;
CBeTa AmihySHBIX H BHEragaKT ' 5 e T
HUECKHX TYMaHHOCTef. DTH )
TPAKTYIOTCA € TOYKH SpeHHs H3 gl e
: . SYUEeHHs! ralaKTHUeCKOro noraon
: : d [eHHA H OCHO--
BAaHBI I‘IpGHM}TlﬂEC’IBEHHO Hd HalIcMm HaﬁJTEUJIZiTCJIbI-IUM MaTepHaie,
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. : [JIABA YETBEPTAH
*OhPEﬂEJIEHH"IE HEHTPAJIbHOT'O TIOIVIOILEHMS B IAJIAKTHKE.
" W3VUEHHE NMOJASPH3ALHH JIYYEH JH®OY3IHLIX H
BHECAJAKTHYECKHX TYMAHHOCTER

§ 33. Onpeneenne HeiiTpaasROro noraolienus B FaraxTike

B uauiel IatakTHKe, Kak H3BECTHO, YCTAHOBJIEHO CVLLECTEOBAHHE H3OH-
DATEABHOTO HAH CENeKTHBHOTO NOMVIOLIeHHI. B wmacrosuieMm naparpage Ml
[HONETAEMCH T0Ka3aTh, 4TO B Hel, Hapaay ¢ H30HPATEIbHBIM NMOMIOLIEHHEM
CYHIECTBYET OUIVTHMOR BelHUHHBI HellTpasnHOe NOroLIeHie. Bnpoues npu-
cyTeTRHE HEATPAJBHOTO MOTJIOUIEHHA B FanakTiKe TakiKe H3BECTHO, HO eiie
He AeJqaiach TONBLITKA KOAWYECTBEHHON OLEHKH 3TOr0 BHJa TOTIOUIEHH:, a
TaKAS NOMBITKa MOMeT HMeThb GOjblloe 3HAYCHHE.

Kax nsBectHo, H30HpaTennHOe Moraomedte GOJbIle BCEro MPOSBIAETCH
B HOKPACHEHHA 3BE3], a HefTpanbHOC MOTIOIEHHE AOJIKHO NPOSABIATHCH B
BIIE NPOCTPrO SKPAHHPOBAHHA HeGecHBIX 00BEKTOB, H T0STOMY OHO JIOJIZKHO
H3ydATHCH, DIABHHEIM 00pa30M, N0 MOACYETAM 3Be3/l H TyMaHHOCTel.

OcHoBHBaSCE Ha NOACUETAX BHerajJaKTHuecKuX TyMmanHocted, X a6 64
[85] moAyuna onTHYECKYIO TOMIMAY [ I0XHOTO H CeBepHOro noJioca Nanak-
TiEH. TIOHATHO, 4TO 574 BeJHUHHa BKJIOYAaeT B ceGA Kak nabuparteiibHoe, TaK
W HRHTPANBLHOE TOTJIOMEHHe, T. ¢ e€ MOJMHO CUHTATH OOUIHM MOINIOIEHHEM.

Ontryeckas TOJUNHA OLIEHUBAETCH HA ocHoBe hopmya (4.1) i (4.2), BH-
sofenibix XaG6aowm [86]:

IeN(m)=0.6m — 9.12 | s (45T
IgN(m) =2.115 — 0.15¢cozecb . . . . (42)

. 37 hopMyJIE GBUIH NOAYYeHE HA OCHOBE TI0/(CYETOR BHEraJaKTHUECKHX
!f;-T:;HljDCTCH- OBe qiopMy/iBl onpeeasioT YHCA0 TYMAHHOCTe HA OMHH KBAM-
pe.u "“;{"PM)C- Onako, BTopas HopMysaa jaer uucIo TyMaHHOCTe!d s npe-
ﬁa zuo BEJHUHHE Karajgora X a6 GJa, wim npu nogcuetax X a66aa,—
JIHH KBAZIDATHEIH Fpajyc A JAHHOA rajJakTHYecKofd LIHPOTH, H OQHO-
BPEMEHHO YUMTHIBACT KpPAacHOe cMelleHHe.
MyﬂﬂKngKazbmam ILIL.TMlapeuaro [45], ecin yuecTsb A nepeoi dop-
-tbmme[r? EH0E C?'HEHIEHHE, a A opmyas (4.2) 3aHOBO ONpeleHTh KOIP-
TIEPEA KOCEKAHCOM, TO OHH MepenuilyTc B TAKOM BHJE!
e N(n)=055m +const . . (4.3)
lgN(m)=const —0.17 cosec b . . (4.4)

Eean 0.15
H3 hopmya (4.1)  (4.2) Bosemenm orHowenHe KO(QHIMCHTOB —

e
. 0.60
TOAYTHM ONTHHECKYIO 10y

DICHEHHY0 X a6 6 IWTOANIHITY, TIORJIOHIAIoNero » cjiosd B TanakrtHke,
A0M BOm25, A ecip MBI BOCTOJAL3YEMCA (OpMy/JaMu

)

 Onpefencuue HeHrpajbioro nornoumends, Hoydenne nojipH3aLHHA 93:

5 ) % B 0.17
(4.8) n (4.4) ja oTHOIEHHI Tex e Ko(pHIHENTOB!, NOTYIHM e 0.31.

.

Jra BeJHYHHA ONTHUYECKOH TOJIMIHHBL COBNAJACT ¢ BeJHYHHAMH, KOTOphIE I0-
aygua Oopr (1001, IT IL MMapenaro [43), B. E. MapkapsaH
[34] u apToOp HACTOSMULErO HECJACAOBANMSA (CM. BBILIE).

Bestititni, MOAyUeHHbE THMH aBTOpaMH, HYXKHO cuMTath Gosee Gina-
KHMH K JAEHCTBHTENLHOCTH, NOSTOMY MpekHiolo neauynHy Xa66ma, T. e

T=0M 25, [pPHXOAHTCSH CUHTATH 3AHUIKEHHON H €10 TIOJIb30BATLCA He CHIGIYET.

HecMoTpsa Ha HeKoTopble Heoueret B rojicuerax XaO0.ra, ciepyet
APH3HATH, ITO OCHOBLIBAACH HA MONCUETAX BHEAJfaKTHYECKHX TYMaHHOCTEI,
MOKHO BOOGMIE M0JAY4HTh O6LIee NorJioleHie HaaeKiee, deM 10 ApyriM o0b-
extam lanakruku, OfHako, onpeaenenis HafupaTtebHoro noraowenns B [a-
JAKTHKE N0 BHEragakTHYECKHM TyMaHHOCTAM He NPHBOJAT K 0c060 TOYHEIM
HaOBITKAM 1IBeTa B CBA3H C TeM, UTO TPYAHO Mojo6paTh HOPMaJdbHBIE MOKA3A-
TeqH 1BeTa rajakTHK, Kak 310 oTMedeHo permue® (cum. § 23). IlosTomy Mbl
CUHTAEM, YTO MO BHECAJaKTHUYCCKHM TYMAHHOCTAM JIyulle OnpejelsiTh oG1mee,
Hemean H3GHpaTesbHoe MOrIoLIeHHe.

O6liee norIoLIeHye M0 BHerajJakTHYECKHM TYMaHHOCTAM [OAYqaeTeH
ISl TOTO YuaCTKA CNEKTPa, B KOTopoM (ororpadupyioTes BHEraJaKTHIECKHE
TYMaHHOCTH M MPOH3BOANTCA HX noacuer. Tlo onpenenennio, céhopMyJIHpOBAaH-
HOMY Bbillle, B 3TO MOIVIOUEHHE BXOIHT Kak HefTpaabHOe, TaK H H30HpATENb-
HOe MOrJOoLIeHHEe.

HaGupaTe/bHyI0 HacTb MOMIOILEHH Mbl ofHAPYKHBAEM [0 CPABHEHHIO
Mex /1y coB0ii HANyTeHHit 3Be3/1bl B Pa3HbIX YHACTKAX CNEKTPa, CKAKCM, B fo-
TorpadHuecKom H (POTOBHIYANBHOM, 4 HelITpaNbHON YaCTH NOTJIOLLEHHS Mbl He
MOJKeM OGHApY)KHTh NPOCTHIM CPaBHEHHEM ABYX YUYACTKOB CMEKTPa.

Ho, ecan Mul 3HaeM o011ee MOTJoLeHe H HBGHpaTQJ]bHOE B OTAEJBHOCTH,
Mbl CyMeeM, NOHATHO, onpenenHTb HBﬁTp(’lthHO@ MOrJIoUieHHE,

B cBsizn ¢ 3THM HeoOXoAHMO BbIACHUTD TOUHKLIH 3AKOH TMOTJIOLIEHHS. G
3TOH HEJILI0 paccMOTpHM KAKHMH YacTHHaAMH 06}"C.TIOBJIHBZHOTCH }lEI‘-'ITpEUEbHOiE
H liBﬁ!{pHTEﬂblIOe norJiouleHHs B OTAENIBHOCTH.

Kak H3BeCTHO, €CJIH JHAMEeTPEl YACTHIl, KOTOpBHIE YHACTBYIOT B norJiomte-

HHH, NOpajKa 5— HJH MeHblle, TO OHH Aai0T HSGI[pﬁTGJIhHGQ NOraoies e,

5
a ec/in paBHbl WIH GoJibuie—HefiTpasibHoe.

Eciu 1 Gyaer 03HayaTb MHTEHCHBHOCTb H3JYUEHHS, YIKE NMOABEPTIIErocs
[OTIONIeHNI0, a [o HAYANLHYIO HHTEHCHBHOCTb, KaK H3BECTHO, MOMHO HATH-
CaTh!

g T=Ije*" (4.5)

roe 4 Koa(MpHILHEHT NONIOWEHH!, H—auueiHas TONUIMHA NOTJoLLAonLel

= = .

1 MosKio MoKA#ATh, YTO OTHOMIEHHE DTHX KOIM(HIHEHTOB IeHCTBHTENLHO HAeT
PHOTHUECHY!O HOAYTOJINHHY TOTJIOMARINEr0 CIod B lamaxtre, Jaa storo dopmyay
(4.2) nuiyr Kag A ralakTHYeckoro noJ10ca, Tak ¥ AA b=230% B cnyuae b= 30°
athderTHBHDI OYTh Y94 B NOMIOMEAIOIICH cpejle yeenmuipaercda BABoe. Hanbuelimme
pacCyienia NPHBOJART K TOMY, HTO oTHOMmeHHe B3THX HOMPGMHIHENTOB [aetT ONTH-
gpcKYI0 10AYTONMHIY HOTIOIIAIONETO CIOf.

2 Bpupoued, B HEHOTOPBIX CHAYUAAX RHETANAKTIMNECKHE TYMANNOCTI ABAAIOTCA
eAMHCTREHHDBIMI OGBEKTAMH, 10 KOTOPBIM H MOMHO OHpEexATh H30HPATENBHOE TOTIG:
nieie.




hagpa YerBepTan

easl. K k oKOHUATEABHO, KAK 3TO YCTAHOBJACHO, 3ABHCHT OT
1°8 K(.}B_tpt{nlul:le}['l‘ ) Kak 9
fAE p AHAMETD yacTHUB! (CM. [76]).

%-_Q'.;'l_()_q_eamgo_ dopmyay (4.5) MOKHO TakiKe nepenucats B puie (4.6):

= (m-{;);

I=Ie , (4.6)
rae Kosduuuent K s3aMeHeH (D +-§) ¢ VUETOM HEeHTPaJLHOIO MOTJOLLe-

. HHA, Z-——TOAUIHHA DOTJIOILAOMEro ¢A0H.

HerpyaHo BHAET, UTO AdXe ecild CPeiii PASMEPOB YacTHIL, YUaCTBYIOULNX
B [OMMOLIEHHH, AOMHHHDPYET HEKOTOPHIl OnpejeeHHbIH JAHAMETp, MBI He
B [pase NPHHIMATH L1 BCErO Y4acTRa CNEeKTPa OAHH H TOT XKe 3aKOH NOIJo-
ledHs, cKaxkesm, A-' map A-'. Taxkum o6pa3oM, B 3aKOHe A * BENHUHHA o
MOMer NpHHAMaTh Bee 3Hauenus or 0 10 4, Kak ST0 GbLIO OTMEUEeHO HaMH B
§ 251, OTO XOpOID BHAHO H3 PACCMOTPeHHs KPHBBIX CHEKTPO(OTOMETpHYE-
CKHX TpajHeHTOB NMOKpACHeBWIHX 3Be3n B.

IMociieaseMy Bonpocy mocssmlensl paGotel: O. A, MeabHHKOBa
(37, Tpsmnaepa [134], Crpyse, Keuwawa n Tejtuexa [133],
Xaane [78], Pyauur [107], Cre66unca, Xadpdhepa uVYur-
popra [122] u ap.

Bocnoassosasincs HMH, Mbl NPHBOAHM Ha uepTexe |4 KpHBbIE 3aBHCH-
Macti g (Am‘+0.4) or IgA mo O. A Mearnukony, Cte66HH-
Cy, Xapdepy u Yurdopay, Ctpyse, Kena HY u Pyn-
CHHK

Ocpeanertias opMa STHX KPHBHIX, B BHIEe OXHON KPHBOH, JaHa Ha 4ep-
Tese 15, ns nanewefirero, kax VBHAHM HH#e, Mbl BOCMOJBL30BAJHChL 3TOM
KPHBOH € UEABIO NOAYYEHHA PA3HBIX 3HAUCHHIT o TONTH AJIsl BCErO BHAHMOTD
' YUacTKa CHexTpa.

Kak mu3pectHo, Bemnuuna Am,pH H3YHEHHM  CHEKTPOOTOMETPHUECKH K
PPAIMEHTOB NOKPACHEBUINX 3BE3/1, TIPEACTABAACT PA3HOCTh B 3BE3AHON BeJy-
(HHE I DACCMATPHBAEMOM JLAHIL BOMHEL MeXK/IY HOPMAaNbHON H MOKpACHEes-
e 3BesfaMH. C 310l meabio Tax NOAOHPAIOT 3KCHO3HIHIO, YTOOLI HHTEH-
CHBHOCTH HeNPepHBHOTO Ciektpa CPABHHBAEMBIX 3BE3] JUIA AAHHON MIMHBI
BOJHE! OBUTH pABHLIMH.

Benay toro, uto pasusie 4BTODH! OpajH A ONHHAKOBOH HHTE@HCHBHOCTH
PE3HLE yuacTki cnektpa, Mm NPHAABAIH MONPABKH K MOJAYYeHHBIM HMH Am

TAKHM 06pasoM, uTOGH oKONo 6300A
HOoCTh. Pasnoery
. Tag,

OHH HMeJH Gbl pABHYH) HHTEHCUB-
i » MCTIDARJICHHBIe TAKHM 00Da30M MbI 0G03HAUHM gepes Am'.
If MEDEHHA BCEX ABTOPOB MH NPHBEJH K OAHOM CHCTEMe, B cMbIcie
Yp Eiléﬂﬂ MHTEHCHBHOCTH B OHOM M TOM e YUACTKe CHNeKTpa.
© HASBAHHBIC ABTOPH cTPOMITH KPHBBIE OTHOCHTRJIBHHIX CHEeRTpodoTo-
et - 1
HEEPHUECKHX TPANHEHTOR NOKpactieBIINK 3Be3 Am 0T y T. €. 3apaHee mpH-
; A
MEMAH, 41O HMeeT mecto zakou

=1 1
T. €. i1 K3Be3) -
MPHHEMACTCSA Takof 3aKoil, ( it MEM3BEe3/IHOTO BellecTBa

KOTOPRIit NPUBOAHT K TOMY, UTO pachpejlesenne

L s nomioter it
330
PACCYHIGHIA, HMCIONees 1;011511325;1 SIE1GHC HOPOGI. MBS GIECh) RACTHID NOBTODACH

95

SHEPIHI B CHEKTPE 8BE3ALI NPOJOIIKAET ONHCHBATECs 3akoHoM TlnaHKa

niH ToqHee—DB i Hd), HO npH Golee HHAKOM BHAUEHHH LBETOBOMH TeMIle-
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‘Cre66nuc, Xadpdep u Yurdopn [122] YKa3Balon, - irgo
K 3aBUCHMOCTH Am. OT A~!  5IBASETCH NPAMOAHNRHHBIM, HO ecan
€JIbHO PACCMOTRETH MONOMKEHHS TOUEK HA BCEX TPeX KPHBHIX, 3AMETHR,
0 OHH NOKASKIBAIT OTHJAOHEHHEe OT NPAMOR B ONHY H TY JKeé CTOPOHY, Tag
. 4TO OOBACHHTL STO #BAeHHe cayuailnoli owwOKoi Heanss. Bsuay aroro, co-
‘tiacHo opmyae (4.6), kak ykasawo Bhllle, Mbl HOCTPOIIH KPHBHIE 10 €O
OTHOLUCHHO:

1
Ig(Am' — Dj=lge —algh = alg 5 + lg ¢ (4.7)

Otkyaa 04 JaHHofi A MOMHO ¢pasy noayuuts aHauvenusi. Tax mocry-
namu Pyaunk [107], O. A Measnuunkos [37] u apyrue.

B pagesictse (4.7) seanyntza D sraiouaer B celst MONPABKH 32 HYJALNYHKT
a0COMOTHOR BeTHUHHBL, PACCTONHHI, a TaKXKe 3a HelTpasbLHOe NOIVIONIeHHAE,

Ha ueprexe 14 kpusbie noetpoen gas D=0.4 Bsuay 1010, uto NpH STOM
IHAUCHHAH [TOCTOSHHOA B QOTOrpadiuecKof JacTH CNeKTpa o NoAydaeTes 6a1a-
KOH K eauniue. Taxyo ke seandnny a1s D npuasmaer u Py 1 n n k.

Kak ykasnBaaoch Bhillle, Ha ueptexse 15 naertcs ocpeiHenHas KpHpas.
Io svoi KpuBOM i GRUIN NOAYYEHB! IHAUCHHS % KOTOpble npeicTaBIeHn na-
MH B BHae taGanosr XXX

©
Suatenns a 2a0TCH "epes Kawawe 50 A s Goaee KOPOTKUX ANHE

BOJH, # vyepe3 100 1 200 A 138 GoJce AAMHHBIX BOJH CHEKTpa.
Tagauna XXX bmoeo

T = 7 o T

1|a5;z~]z:;= Lped A | a }.I o

': i A f [

3550 1 0.70 8 3930 | 1.12 | 4350 | 1.26 | 5100 | 1.84 || 6600 | 4.00
3600 | 0.76 | 4000 | 1.12 || 4400 | 1.28 | 5200 | 1.85 || 6800 | 4.00
3650 [ 0.80 § 4050 | 1.14 ! 4300 | 1.32 © 5400 | 2.00 /| 7000 | 4.00
3760 { 0.86 | 4100 | 1.16 | 4600 | 138 séco | 2.12 |l 7200 | 4.00
3750 | 0.0 4150 | 1.18 § 4700 | 1-46 || s800 | 2.26 | 7400 | 4.00
3800 10,94 |l 4200 | 1.20 | 4800 | 1.56 || 6ooo | 2.60 | 7600 | 4.00
3850 | 1.00 | 4250 1| 1.20 | 4900 | 1.66 | 6200 | 3.00 | 7800 | 4.00
3500 | 1.04 | 4300 | 1.24 | 5000 | 1,76 | 6400 | 3.20 | Soon | 4.00

Haunsle B 370l Tabanue oriuvawTes oF Janubrx Tabauusr XXII § 25, B cea-
SH C HCM MPHBOIHM €e. DTH 3HauCHHS, NOBHAHMOMY, lpapaonojaobiec.

Ionp3ysics anavennavn 4 u3 sToit TaGaMimbl 1 (opmysnamu ois ¥, wm
Tv, BHIERACHHBIMH B § 25, Mul noaydsaeM 3HadeHus KOo3()(hHIIHEHTOB 15 me-
DEeBOfId H3G.l‘£pﬂTcﬂbllO£'0 HOMONIeHUsT B 00llee, Ges yueTa HeATPAJNLHOMN CO-
CTABIAIONIEN.

: Hacto snauenus fp H yy. HIH OHO H3 HHX, TIOAYUAIOT HAGAKONRA-
TEJILHBIM NYTeM H3 MOJCUETOB 3Bedil, BHEraJAKTHYECKHX TYMaHHOCTEH H np.
HmyueaHHe TAKHM OYTEM 3HaueHyust 7 OnNpefeNcHHo GyAyT YUHTHIBATE Hefl-
TPAJBHOE MOrAOIIeHHe., C'rapamcn. UTOOR 3HAYEHHY ¥ COBMAZANH, CKa-
HEM, 110 NIOACHETAM BHETANAKTHUECKIX TYMaHHOCTeH H no (popMyJaM, BhIBe-
ACHHBIM JUIS ¥ B § 25, 510 anauur HIHODHPOBATE CYIHECTBOBAHHE HERT-
PEABHOrO NOMIOMEHPA 1 AONYCTHTS, YO OGLIEE HOMIOUEHHe [ETHKOM 06y
JIOBAHBACTCS HAGUDATENLHBIM NOrIOLICHHEM.

: HCCOMHGHHU, HTO B KOCMHYECKOM NpOCTPAHCTEE NPHCYTETBYIOT NbLIEBhIE
YACTHULY, HMelol1He AHAMETPH nopsiaka HaH BoJiblde paccMaTpHBAeMON nn-

it
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HEUBOJIHBL, d TAKHKE  CBOOO/LIBIE 9/1KTPOHB. DTH 0GBEKTHL H JAIOT HeATpasih-
HOG TOMIOIIEHHE, JIpVIoi BONpoe, ecim STH UACTHI HACTONBKO MAJOUHC-
JIGHHbI, UTO HEHTPajibHOE HNOMNIOUIEHHE, BhidplBAEMOe HMH HE3HAYHTeNbHO MO
CPABHEHMIO ¢ HabHpaTeabhbiM, OfHAKO, cBeucHue BOAIOPOIHEIX AH(pDYSHBIX
TYMAHHOCTCH YKASbIBACT Ha HI0OMIHE 3JEKTPOHOB B MeiK3BesIHOM NpOCT-
paucTee, Kak Oyaer nokazano HHIKE, HEHTPAJIBHOE [OIOIIEHHE NOBOJBHO SHA-
HHTEABHO H AOCTHTAeT npuMEpHo a0 309 or 0O6iiero nOrJOoIeHHS.

C TOUKH 3PEHHsI HAYUCHHs CTpoeHHs [ajJakTHKH OleHKa HeHTpaJIbHOro
HONIONIEHHS MOKET HMETh BoJibilioe sHaueHse, Bonee 10ro,—M0KHO NPH3HATE,
HTO H3YUEeHHe HEHTPAIBHOIO HOMIOUIEHHS TaKKe BAXKHO, KAK M H3YdeHHE U3-
OHpATE/BHOrO. LIpH YMEHHH OLEHHTL BelnuuHy HeATpAJIBHOrO NOMIOMIEHAS
MOZHO [IOJYYHTH MACCY TOH YaCTH MatepHH, KOTOpAsA OTBETCTBEHHA 3a Hed-
TpankHoe noriglieHHe s [anaxthie.

JLita onipefiesien s HeliTPaIbHOrO NOFIOIEeHHS ME! BOCTIONB30BAMHCE MO~
CHeTaMH BHErallakTHieckux Tymannocted XaG66uaa [85] u dopmyioi
Qopra [100] B TOM, HeCKONBLKO HameHeHHoM BHe (4.8), B KAKOM OHa Aa-
erca B paGore H. @, ®nopa [51]:

. 2.17—]g N (m)
Agr =A(o0,b) = —— 055 ( s

SICHO, UTO MOJYYEHHOE ¢ TOMOWIBIO 570/ (JOPMYJB! MOTJONIEHHE BKJIO-
YAET B ce0st Kak HedTpasbHOe, TAK H H3CHPATENbHOE [OTJIOLIeHHe, TOrIA KAK,
eciau morjoulenne noayuars no yCE, HedTpassnge norgouieHde He 6Gyaer
VUHTLIBATHCS,

ITostomy, ecian Koa(hHUHEHTH +Yp W 'y ONPEAEIHM N0 HALIHM op-
MYJIaM, OUEBHIHO, UTO H3 3THX NAHHHIX MBI CMOKEM MOJYYHTH HeHTpaJbHOE
MOMIoLIeHHe,—N0Jb3yACh paBeHcTBOM (4.9):

Ag = AQ —+CE (4.9)

C 570/ 1e/bio, B KaYecTBe OCHOBHOIO MATEpHANA IO MOKA3ATeNsIM IBeTa
Oplii nenorb3oBal Katajor Cre66nHca H ero corpyanukos [12] I, [123],
2 Taeke H karanor E. K. Xapanae [56].

Huxe met naem ra6anuy XXXI, KoTopas mocTpoeHa HA OCHORe MOKA3a-
TeJIed HBeTa WAapoBLX ckommenui [123].

Haa cocrapiienns sToil TaGNHLE! HAMH HCNONB30BAHE Beera 23 LIapo-
BBIX CKONIEHHS, T. €. Te CKOILIGHH#, KOTOPBIe HAX0AdATes B objactax Fanax-
THKH, PJie HMEIOTCS H BHErafiaktiveckie TyManHocTH. B paGore CTe6 6 u u-
€4 M ero cotpyanukor [123] conepxurcs ykasanue na 10, 4t0 26 mapossix
CKOINIGHI HAXOMUTCS B TAKHX oBJacTsN, Ho MBI CMOTJIH CONOCTABHTH Xa0-
GNOBCKHE MOJACYETHl TONBKO JHIL Juis 23 ckomuennd, M3 atoro uncna aea
CKOMIEHHS /10T Ouelh OONbIION OTPHUATEJBHbI H3GBITOK LBeta. [TosToMY,
A COOTBETCTBYIOMIHX JIBYX HarpapJeddd NPHHHMaeM, 9T0 H3OHpaTenbHOS
DOLJOLIEHNE ROBCE OTCYTCTBYET H HOJyueHHOe 1o (opMyde (4.8) norzouie-
HHE IeJHKOM OYAET COOTBETCTBOBATH HENTDPATBHOMY.

BennuyHa v, no monyuenysM (opmymraMm pasra 4.6, IpH 3HAYEHHAX
i 125 u 2,00 (cM. Tabanuy XXX — COOTBETCTBEHHO HHTEPHALMOHAILHEIN

s(phexTHEHBIM ANHHAM BOJH A4320A n 15400 A). Jlro6omeiTHO OTMETHTB,
UTO €C/lH MBI NPHMEM 3aKOH NONOUIGHHA A~=', TO moayunM v, =5,1, Tak uro
Hata qopMyda (oM. § 25 (2.35), NpHBOAKT K He OUeHb OTIHYAIOLLLHCS BelH-
UHHE, :

(4.8)

7. Biouan, Afact. acrpot, obe., N 13
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Coraacho BHILIECKA3AHHOMY, MBI BBIBEJIH [10 BCEM 23 N1apoBbIM ,Ch,omlfl'
HHSIM CpellHee 3HAUeHNe HefiTpaasuoro noraonlenna Ha 1 Krc. OHOUOKdeﬂO:‘{;
pasrbin 0934 Nagee, My ppisead TaKiKe Cpelfece 3HAUeHHe HEHATPAIBHO §
NOIOUIEHHH TOABKO 110 TeM WiapoBhiM CKOMIEHHAM, KOTOphIE [0KA3HIBAIOT [:;(',,
AVKHTENbHOE HEATPANLHOE foraomenne. B 7akoM ciyuae ans A, Obuio IC
Jyueng 07 52

Caenoparensno, M JIONIYCKARM, UTO UACTHILBI, NOKAZBIBAIOLIHE HEATPATS:
HOE TIOTAOIUEHHE PACHIDE Leiek HepaBHoMepHO, 8 B HEKOTOPbIX HHI]|)aBJIeI{H“ﬂ’f
UHA I BOBCE OTCYTCTRYIOT, Hapsiay ¢ stim bl uMeen xoshduupent Hem!
£ &AEHOTO OTIIONISHAS Ha 0K KHIONAPCEK, KOTOPBIA MOKHO [IPHHATH PABHBIM

COHPRIEIel e HeHEpadsiaro  ToraoiLens, Favaeiie moagpHaaiHi 99

0.5 anesanoin BeAnUHibL ORHAKO, T4 BOTHIHHA MOKeT MEHATLCS B 3ABHCHMO-
SCIH OT TOro KAKYIO TOALIHAY HOMOILAIOIEr0 Clos Ml NpHMEM,

Hase npusomures radanuna XXXII, KOTOpAsl COCTABJIEHA HA OCHOBE Ki
TAIOrA HOKABATe el neTa aeag B H A Cre66unca o ero COTPYAHHKOB
11211, 8pesnpt KaTanora Ml coGpann s OTAEJIBHBIE [IOULAJIKH, N0 NPHMEpY

~pagorst H. @ D iopsi [51). Bon seiGpanst Beero 24 miomaaky s Ko-
TOPBIX, BMECTE € TeM, HMEIOTCHd nojacuersl X a 66 .1 a.

Cityualt HCMOAB3OBAHHS B3B3 15 3100 HEMH HECKOJBKO OTJIHYAETCA OT
CAYHAR HETOBIOBAHKA IAPOBBIX CKOIJICHHIT; BO-[IEPBLIX, MAPOBBIE CKOMIEHIsI
JABE/IOMO BCE BBIXOMAT 3d OOMIOILAIONIHA oM, TOrIa KAK B clyuae 3Be3q
B 1 A 510 He Bcerfia umeer Mecto, a cornacto B. A. A m DapuymsHy—
HABEPHAKA HE HMEET MECTO; BO-BTOPhIX, 3Be3/1bl, BhIGpaktble B AaHHOMN TJ1011a-
JKe, HAXOAATCA HA PasHbIX PACCTOSHHAIX H, HAKOHEW, KaKk otMedaer H. ‘D,

‘Daopna (5], «kataior Cte66uiica u ero COTPYOHHKOB CTATHCTHYUE-
CKI MOA0H 110 9-00 3B, BEAHUHHBI, 4 GoJee ciaGble 3Be3bl B GOJBLUIHHCTRE OT-
HOCATCH K 3Be3gaM ¢ NOFJIGHIeHHEM MCHBILHM, q4eM CpeaHee normoliieHHe .18
STHX 3BESA, TAK Kak GOJbHIHE NOIOMIeHHS AIAI0T 386316l GoTee CAAGHME H
VMEHLUTAKT HIAHCH HA NMonaaxanHe TdKHX 3BE31 B KaTAJOr»,

Tabanma XXXII ;eGomo
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Cpexnee I , I | 1A1312_'J|+0-’2;2{24l’ I 0.51(2.4)

FecsmoTpst Ha BEIIECKA3AHHOE, MBI BCC-TAKH COCTABILIN radanny XXXII,
000 yKasaHHbIE 3ATPY/HEHNS.

B raGauue XXXII, Bo 2-m 1 3-m croadie, ganTes PaIAKTHYCCKHE KOOD iH-
Hatel, B 4-mM —3HaucHud lg i n) no Xa6bay, 3iech me OTMETHM, HMTO
OUEHR PE/IKO KOOPJMHATHL HCMOJB3YEMBIX [MIOULAKOK B TOUHOCTH COBNIAMAMN ¢
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Paasa werBeprTaf e

AWHATAMH Womanok Xa06ya M N03TOMY NPHXOAMAOCH ACNATh He-
GONBIIYVIO HHTEPNOJAALHIO, B nstoM croabue paercH Ay, BbUUHCJIEHHOE no
dopmyae (4.8), a B 6-0M 1 7-0M GEmr i yCEW.  coorBETCTBEING, B 8-0m
' uie), nofyuentoe ro pasexcroy (12). B 9-om

FOULCHHS HA OAHH

A, (uefiTpanbmoe moraoute i
croabie npeAcTaBieHs! KO3(OHUHEHTE HEATPANLHOIO NO
RILIONapCeK.
SaMeTHM, UTO NP B b
wiefi cpene, B caydae MAPOBLIX CKOMACHHH, ML

nief cpe;nu npunaan 400 napcex. Koraa pasiiua Mexny p =

BUHCACHHE SDMEKTHRHOTO NYTH Jyua B MONIOalo-

LR TOY TOJTILHHE! OTIOLIA0-
400

— . Hopacs

sin b ?

HieM 1o Moayaio 6wBasa HeGoabmas, TO 32 S(EKTHBHLE PACCTOAHISA

CTOs
Gpaanch MOAYIH H. ®. ®aopal, a ecan Ha0G0POT—3BE3AA BLIXOAHIA 34
400

ciiof, B KayecTBe SPOEKTHBHOTO NMYTH NPHHHMANOCH, KK 00BI4HO, p== i
Onpenenus AAS KadA0A NJAOLLAXKH KO3(hHIHEHT HefiTPaNbHOTO MONIO-
LEHAA, Mbl MOJMYUHAH B CPEAHEM A = 31 Ho ecnn OTOpOCHTh BEJHYHHA
A, C OTpuuATEbHBIMH 3HAUCHHAMH, T. €. NPHHATH, UTO HeATpaJbHOe MoT-
JIOHIEHHE B HEKOTOPHIX HanpamieHHsix OTCYTCTBYET, JNA Kos(puuHeHTa Heii-
TPAJNBHOTO NOTJAOMIEHHS HA OJHH KHJOMAPCEK MOJTYydHM 0m 46,
Hajo OTMETHTb, 4T0 Haur KoSQhHIHEHT A  mano paspennTh Ha 1.08,
yTOGH MOAYIHTE KOHPDHIHEHT NOIJIOWEHHH, onpefenseMblil hopmyoi (4.5).
Huxe npusomutcs tabauna XXXIII, cocrapneHHas Ha OCHOBe AaHHBIX
"E. K Xapanse [56] o6 uaGniTax 1pera sBe3d B IMIOMAMAX Kanrefina.
Tab:auila COCTABAGHA AHANOTHUHO ABYM npeabiaymuM. OJHAKO, OTMETHM, HTO
DPEeSyJBTATH 0O STHM MAaTEDHAAM COBIAJH C Pe3ybTaTaMH, NOMYYEHHbIMH H3
npeHayIHE Ta0MHL, T. €. cpeAHee HeiTpasibHOE MONIOUIeHHe AN BCEro He-
Ga moayuraocs 0% &4, —TOMe caMOe, YTO H MO LIapOBbIM CKOIIEHHSM B Td-
onrne XXXI.

Takum oGpason, a5 KosdduHenTd HeHTPANBHOIO NOrJIOMIEHHA HA OJIMH
EHWJIONAPCEK C YBEPEHHOCTLIO MOMHO NPHHSTH CPejHee JUiA Beero Heba, nocie
OKpyIAerns, 0730, a Anf YuacTKOB, Pe3Ko 0GHAPYKHBAOIIHX HEATPANLHOR
Jorjomenye, 07 45

Ouepupno, sHavenue koshdunuenta Moxker Menstoes ot 0.3 go 0.45 B
3aBHCHMOCTH OF TOrO, KAKYID BEJHUHHY Mbl NPUMEM 3a MOJYTOJINHHY TOI0-
Hiaoiero 1oy, HO 3TO HE MOMKET CHJBHO H3MEHMTH NOPIA0K NOrAonienitd,
a_;FJIaBHQE- JAKJI0YALTCH B BHIBOAE O TOM, 4TO HEﬁTp'dJIbHUC [norJaomende ouy-
THMAs BEJIHIHHA M HM DpeHeOperaTb He CJeflyer.

ORHAKO, YIATHBATL HEATPAJIbHOE NOMJIOMIEHHE 110 (JopMyJie:

M=m-+5—5lgr— Ag (1) (4‘10)"

HIH:
M=m+45—-5lgr—+CE (4.11)
HECKOJIBKO 3aTpYJIHERO.
ﬂ'onysuc;!:l B Gopmyse (4.10), mast A, (r) noxcTaeuTs ero anauense ua (4.9),
Me=m4{5—Slgr—+.CE — Ay(r). (4.12)

1M
OAVAIH, BUIBEACHHBIE D A0DA HYMHO CHHTATS TOMHBIMH, MOCKOMBKY, KAK

YHABRUO Belme, RosdrbHiHenT ¥, vi i
TaK 1 HEHTDANLNOR TOMIOMEHHe, YIOTPEONACMbIi HM, VIHTBIBAET KAk H3OHpPaTEIBIHOE,

,Oﬁpeﬂeﬂemw HEHTpadLHoro normoilenus. Hayuenue 00JApHIALIH 101

Tabnuma XXXIII btomo

m ‘. el —— v
saa b p ] CE | #CE | IgN(m) | Ag, A, AL Sne
1 919 | 4-28°% B6o | o.19 0.76 1,51 1,20 -0. 0,51
3 | 102 | +18 | 1290 | 0.46 1.84 1.25 1.67 10.11147 —o.f;
4 107 | +32 | 760 | 0.15 0.60 1.87 0.55 —0.05 —0.07
5 gt | +42 | 600 o0.08 0,32 1.95 0.40 +0.08 +0.13
(. 75 | +36 | 680 | o.08 0.32 1.75 0.76 +0.44 +0.65
10 118 | 413 | 1780 | 0.54 2.16 1,08 1.98 —o0.18 —0,10
It 75 | +36 | 6Bo | 0.08 0.32 1.75 0.76 4-0.44 +0.65
12 123 | +41 | 610 | 0.05 0.20 © 1.g3 0.44 +0.24 +0-39
13 11t | 453 | 500 | c.0b 0.24 1.95 040 +0.16 +0.32
14 8t | 457 | 480 | o.02 0.08 1.95 0.40 +0.32 +0.67
15 62 | +48 540 | 0.10 0.40 1.78 0.71 +-3.31 +0.57
16 56 | +33 | 730 o014 0,56 59 1.06 +0.50 -+ 0.69
17 59 | =19 | 1220/ | 027 1.08 1.53 1.16 +0.08 +0.07
20 #g | —17 | 1370 | 0.25 [.co 175 0.71 —0.29 — 0,21
21 99 | —17 | 1370 | 0.24 096 ey 1.09 +0.13 +o.10
23 120 | — 7| 1280 | 045§ 1.60 0.38 2,94 +0.34 +0.41
25 133 | + 9 | 3560 | 047 1.88 0.89 2.33 +0.45 + 0.18
26 138 | 418 | 1200 | 0.8 I.72 1.65 0.95 +0.23 +o 18
27 141 | +20 ( 830 | 0.08 0.32 1.93 0.44 +0.13 +0.14
28 143 ! +39 40 | 0.09 0.36 1.97 0.36 0.00 0.00
29 141 | 460 | 520 | 0.08 .32 1.68 0.89 +0.57 +0.10
30 135 | +68 | 460 | o.10 o.40 | 1.87 .55 +0.15 +0.33
31 123 | +50 | 430 | o.09 0.36 { 186 0.56 +0.20 +0.47
33 84 | +72 | 420 | 0.06 | o0.24 1.0 0.49 +2.35 +0.60
23 57 | +67 430 | 0.16 0:40 1.92 0.45 40,05 +0.12
34 43 | +59 | 470 | o.09 0.36 1.71 0.84 +0.48 +1.00
35 39 | +49 | 530 | ©.06 024 1.81 0.65 +0.41 +0.97
36 38 | +39;, 640 | 008 | 033 1.76 0.75 +0.43 +0.67
37 39 | +28 | 850 | 0.5 | 0.16 1.70 .85 +0.25 ‘029
38 2 | +18 | 1200 | 0.20 { o080 1.54 1.15 +0.35 +0.27
42 70 | —13 | 1780 | 0.46 i 1.54 1.33 1.53 —o0.31 —0.17
43 80 | —17 11370 | 0.15 | ©0.60 1.71 0.84 -+0.24 +0.18

{
Cpexnee . . o-:fnsz)i 024(32)]  0.34(32)

B dopmyse (4.12) ouedb TpyaHO Y4YHTEIBaTE A 4 (r) B 3aBHCHMOCTH OT
paccrosinist. TTosTomy, mpH onpejefeHHH PACCTOSHHH SBe3/, HaJ0 OTAABATH
npeAnoyTenye (opmyse (4.11), ecni KO3(OHLUHEHT ¢ YYHTBIBAET HelTpalib-
HOe norjomieHue (T. e. ecliu 3HaudeHHe ~ TOJYYEHO HA OCHOBe MOACYeTa
apeall, 4 He Ha OCHOBE JA,¢) Ha 3T0 06CTOATENBCTBO YKadaHo Takke O, A,
MenibHHKOBBIM B ero nurepectoM Hceieposanuu [38]. B cayuae, koraa
¥ onpegensiercs no opmyse (2.35) (cM. § 25), nano nonwoua:rbcstrpanen-
creom (4.12) mociie npeoGpasoBanis ero.

B camom aeqe, yao0Hee H NpaBHABHEE 3aMEHHTL paBeHcTBo (4.12) yepes
(4.13), rae A, (1) sameneno kyCE u B KOTOPOM TpeGyercs ompemesHTh sHa-
geHHe k: §

M=m-4-5—58lgyr —~»CE—kyCE=m-+5 —8lgr — ~CHE LEhe
s : [} i o .Cl (1 "| k}

M =m+ 5 — Slgr—nyCE, (4.13)

aag =1k Kuag oo, B dhopuyice (4.13) roGasien sTopoi Rosdhdimnmens




Paapa vyerpepran

*y B B BRpaIKeHRE 1A [ BHCCTH snatele k== T
; ko aakin Akl 2 A" (r\
ﬂ=!+ﬁ”—(:[:"

Samenan Ay () = Afr) —yCE, Oynem nmets:

: s A(r)

~CF

Takuy 0GpasoM; IS ONPEIETeHHs KOSPPUUICHTE 7 JAOCTATORRG B3ATL OT

HolenHe oflero NorJIoHEHHSA A(r), KoTOpOE BRJIKOUACT B cefie H HeHTpanbLHoe

HOrJ0IeHHe, K IOTA0LIEHHID B s ‘1‘:16 v 0K HA OBITH NOJAYUeHa Ha OCHORE

sJeKTHBHBIX A1HHE BOJH LBETOBOH CHCTeMbl.

B CBH3H C STHM, JUIS ONpefefeHHs 3HAYEHHS %. T. €. JUA yuera Hail-
TpaJLHOTO [OTJIOMeHH A, MOXKHO Takie Bocno.’tb‘:‘.mjn'rbvﬂ o0LIHM lmmt_)mf&l!ii-
M, NOMYueHHBIM N0 NMOACYETAM 3Be3a METOAOM K, ® OropoaHHKOB:
yia Boas(ha B OpH HAZHYHH UBETOBMX H3GHITKOB 3Be3/ TOH obnacti,
Tie NpOM3BOAAJACH MOACYET 38e3..

Ecan HefiTpaibHOe NOMIOUIEHHe B CPE/IHEM HA OJIHH KHJIONAPCER CUHTATh
paBueM 07 34 § ecii NPHHATH, B CPEAHEM, BEAHUHIY o6ero NONIOMEHHS Ha
| kunonapcex, no [1. TL. [lTapenaro, pasHoii 3,5, Toraa aus k Gyaem uMeThb
0.1, a g y=I.1. B Tagom ciydae paBeHCIRO (4.13) nepenHiiercs B BHAS!

M—mLb—5locr— 1.1+CE {414y

Qanaxo, Ha TaKo# cnocod onpefeneHis k uMeeT BIHsNNEe NPHHATOE HaMH
aHAUeHHe Ais TOMHHL Noraollawinero caos, HUTo0n uaGexarh TAKOTO BiH-
SHHA, 3HAYeHNe K MBI ONpE/leHAH U3 PABEHCTBA:
Au(r) = vCE™k wpmx k =Afr‘(;—l,
rae Ay (r)u yCE™ Mb DOAYUHAH HENocpeacTBeHHO M3 Tal/HL XXXI, XXXIT
u XXXII1, Geps: aputMeruueckue cpeanne H3 croabuoe A, wu CE"" Bul-
ajcieHis N0 BRIIENPHBEASHHBIM Ta6AHUAM AaJH COOTBETCTBEHHO 0.39, 0.20
¥ 0.34. Ecoiin 03 3THX TpeX 3HaHeHHA OnATh-TAKH B3ATL apHbMeTHIECKOE CPel-
Hee, 10 ana k moayunm 031, a ans n =1.31. B takoM cayuae ypapHeHHe
(4.13) nepenuiilercs DKOHYATEABEO B BHIE:

M=m+s5—5lgr— 1.3,CE (4,16)
CRefoBaTenpHO, NONYueHHo (POPMYJIOf W CledyeT M0Nb30BATHLCSH, €caH
MBI XOTHM YOHTHBATH HEATPANLHOE NONJIOLIEHHE H ECJIH MMeeM AN 3Be3l Hi-
OWTKH LIBETA H sl CHCTEMBl NOKasaTeJell UBeTa M3BECTHBL S(deKTHBHbIE
JIMHBL BOJH,
A Hg{%ﬂa‘:i*:{%rgc;:gxg;enﬂae B HAacTOALLEN pabote sHaueHHe Koaphuimed-
H‘[’l., wile 3% .BHHH Ha | KHJIONApCeK CAeayer B ﬁYﬂYIU.CM npogse-
PHT! O.1€€ DOMHPHOM HaGJiofaTeTbHOM MaTepHalle, o Mepe HaKomIeHHs

HOCJAEAHErD.
My Bgﬂplfl?:::};&? 333}‘1‘3)::‘10}13:{1,[“ (4.16) ykaskipaer Ha 1o, yro npuHATAs Id-
Hefl MEPE B TPH pasa. 3raven; TIONIOMAIOIIErO CI0S NPEYBeSTHUeHa N0 Kpa¥i-
TATH AOBOALHO TIPHEMIEMbib 1e kos(buumenta B GopMyse (4.16) Hajio cui-
» M HM CIIEIYeT M0/b30BATLCSA, NPH ONpEeNeHHY

PACCTOAHHA A0 3Be3ll, C yueToM Kak HaGH 1
’ ETOM 30HpaT
TOTJI0MIEHHS. PATEJBHOTD, TaK H HEHTPAJIbHOI

TOJANUHM?

?"‘1_‘=

(4.15);

—y

OUPSARICHHE HEATPAALIONO TovIoWeHi, Mayuens: [onapHsaLiin 103

8§ 84, O crénenn noasipHaanuy uanyueHus KUP@ysHHX TYMAaHHOCTEN

[l agabeppanioniof KaMepe Hatleli o0cepBaTopHi OblLI MMOJYUYeH Hera-
THBIHBH MATCpHam, NpPEAHASHAUYEHHBIH JUIs ONpefe/eHHs] CTeleHH MoJsdpH3a-
LMK Hanyuenss auddysnnix rymanyocrell. [lockoapky temuble aH(p(ysHbre
TYMAUMOCTH OTBETCTBEHHRL 32 H3GHPATEIBHOE NOTIOIIeHHE, TO (HIHYECKOE H3-
YHEIHE CBETILIX AH(PPYSHLIX TYMAHHOCTEN, ABJISIONIUXCS TOXK/IECTBEHHBIMH C
TEMHBIMH TYMAHHOCTAMH, TIPEACTABISET H3BECTHBI HHTEPEeC ¢ TOYKH 3PEeHUT
HECHEA0BAHNS HOTJIOUISHHH. i

Flayuense noaspusansn B AH(GQYIHBIX TyMaHHOCTAX JHOJKHO Opecieno-
BATD, [ABHBIM OOPA3OM, TPH LeJH: d) BHIHCHHTh—KAKHe BHIBL TYMaHHOCTH,
HBUIEBKIC HJIH PA30BEE, A4j0T O0JBUIYIO [OAAPH3aUHIO! H KOJHIeCTBEeHHO OHe-
HIUTH HPHCYTETBHE B 9THX TYMaHHOCTSIX CBOGOAHBIX JEKTPOHOB; 0) onpee-
JIHTE CTeneHh HOJSPHAAIHH JUSl 9MHCCHOHHEX AH(GOY3HEIX TYManHOCTEH €
b0 YETAHOBACHHS HIPUMECCH B rase [blJIeBbIX HACTHL €) YCTAHOBHTL KOp-
PEIALHIO MEH /LY NOKPACHEHHEM, MOKA3hiBACMBIM AH(DYIHBIMA TYMaHHOCTAMH,
H erenensio nodsipudaiid. OueBHAaHo, M0ApH3aLHOHHbIE AaHHbBIE COBMECTHO
¢ [AdHHLIMH O [BETEe TYMAHHOCTH H OCBelldeMoil 3Be3/lbl MOTYT NPHBECTH K 0o-
Jiee HHTepecHbIM pesyaprataM. OaHaKo, Mbl OTPAHHUMBAEMCH 3/1€CH JIHLIL O
PEAEIICHHEM CTEIEHH MOAAPH3ALHH HaydeHus JHAOY3HHX TyManuocTed.

OnuieM BKpaTUe Ty YCTAHOBKY, Hd KOTODPOH MBL MOJydalid HeraTHBHHIH
MATepHaAT, 4 TAKKe 0OPATHM BHHMAHHE Ha CrI0CO6 H3MepeHHs WK J1abopaTop-
HOfi 0OPAOOTKH MOJYYEeHHOro MaTtepuasia.

AHAIH3aTOP, CAYKALHA LI MOAADHIAIMOHHBIX Lejeil GeUT YCTAHOBJEH
iepejl KacceTHOH 4aCThio anabeppauloHofl KaMephl. Kak H3BECTHO, aHAa:ni-
3aTOp AOBOJIBIO CHJILHO OC/IAGJISIET HINYUaeMblil OOBEKT, NOITOMY MPH H3YHe~
HHH N0JsApH3aliy cnalbix 00LeKTOB NPHXOAHTCH nprHOerarTh K CBETOCHIBHOMY
HHCTPYMEHTY, KAKOBBIM I siBJieTCsl aHaGeppalioHHas KaMmepa Hatiel obeep-
BATOPHH,

B HcHodb3oBaHEOM HAMH aHajuzatope Obll MOHTHPOBAH NOJHAPOHI, KOTO-
phlil OKa3aJICsl JIOCTATOUHO gefirpasibHbIM. JlHamerp Halllell KACCETHOR HaCTH
paBed 8 cM., 4 HAMeTp MOJIspOHAa 3.5 cm.: TakuM 00pa30M, HAMH HCIOJb3Y-
ercsl He BCe MoJie HHCTPYMEHTa, a JiHIib TPH Fpaayca, qTo HYXKHO CHHTATH
BROJHE AOCTATOUHBIM /A HaMeYeHHBIX HAMH 3alat.

MexatHueckas 1acTh anananaaropa Gblla H3TOTOBJEHA B MACTEPCKON Ha-
wiefl o6eepeaTophi. AHAJIH3ATOP yCTPOEH TAK, UTO NOJHPOHIL MOXCHO BpAllaTh
jl 3aKkpenvisTh uepes Kaxawie 60° 1o MOSHUHOHHOMY yrily H, CJIENOBATEJLHO,
ns nodoKennit 09, 600 1 1200 nonyuars H3OGpaKeHNs CHHMAEMOro 0OBeKTA.
HMenonpsyeMplii MeToa s ONpefle/IeHus CTeMeHH H HaNpaBJIeHHs M0JApH3a-
1K npejLioxen akagemikom B. [ @ ece HKOBH M [48]. oz onpenedne-
HHUS CTCHEHH U HATPABJIEHHS MOJSIPH3ALHH O METOLY B.[. DeceHkora
cayKaT (POpMYJIBE

2V a@—b thb—cfele

P = 77__-;1_4_—&5-4- - (4:17)
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| Kak HARECTHO, MMhy3ible TYMAHUOCTH BCTPEHAIOTCH HPEHMYIUECTREHHO . Kak
PSORO-TLITERLIE . OUeHb PeAKO KaK TOMbHO FasoBbIe HH TOJNLKG Hbilenbie (50,




I'nasa wersepraf

aMepseMoit TOUKH TyMAHHOCTH. TMoapoGibiit
k B paGote B, I', decelkonba [48],
o ApHIaLii COJIHEUHON KOPOHbL

OMOMIBIO creKTporpada,

Dge 4, b 1 © CyTb HHTEHCHBHOCTH H
BuBOA STUX GOPMYJ MOIKHO HAHTH Ka
7ak W B Hawed patore (14], kacawomefica

~ [loayuaembiil (oTomartepHasn KaauOpoBajcs ¢ I :
¥ KOTOPOr0 Briepel KOMIHMATopd YCTaHOB/IEHA CTyMeHbuaTas [etb, ﬁ‘nam-
gapsi YeMmy AJsi HeraTHBHOIO MaTepHana KaX/oH HOUH MOJyudHCh OTASIb-
Hble 1LKAJNKH, TPOSBJISEMble BIOCIEACTBHH BMECTE C OCHOBHBIMH HeraTHBAMGL.
OueBHHO, HA NMOJAYUEHHBIX LIKANKAX OTAEabHbIE MAapKH npeicTaBIATC B
BHAE pPACTSHYTOrO HeNPEPHBHOTO CHEKTPA, TaK 4TO M0 HHM MOMKHO CTPOHTH
XapaKTeDHCTHYECKHE KPHBHIE s OTAGVIBHHIX AIHH BOAH, (POTOMUIEHKA I
IKaJ0K Gpanach H3 KYCKOB YNOTPROASRMBIX MICHOK, HAW N0 Kpalinei Mepe 43
oauoft 1 TOM e KOpPOOKH.

B KauecTse H3MEpHTENBHOTO TpHGOpPA b1 HCNOJALIOBAH MHKPO(QOTOMETP
cierembr Hukonopa. I1pH H3MepeHHSX MBl MOJAB30BATHCDH NO3KUHOHHBIM afian-
TepoM, KOTOPbI NO3BOJSA HaMepATh TYMAHHOCTh N0/l PA3HEIMH TNOIHHOHHLI-
M YrJlaMH C TOUHOCTBIO YCTAHOBRH 110 00.3. T1pn ycTaHOBJIEHHH MVIEHKH B all-
anTepe coOMIOAAN0Ch YCJIOBHE, TDH KOTOPOM LEHTP HaMepAeMOfl TYMaHHOCTH
AOJKeH GbUT COBMAAaTh € LEHTPOM ajantepa, TTocne yeTaHOBKH HEraTHBA W3-
MepeHie NPOHSBOANIOCH BAOAL OTAEJBHBIX DALHYCOB. MamepseMblfi paauyc
COBMeMIaJcsl BAOAL TOR KOOPAHHATHON OCH MHKPO(OTOMETPA, K KOTOpPOW [pfi-

JaeH HOHHYC, C NOMONIBIO KOTODOFO MOXKHO YCTAHABAMBATH € TOUHOCTLIO
no 0.1 MM,

Ipu uamepenun mo Meroay B. I DeceHKoBa HEOOXOAUMO, UTOGDI
OAHA H TA ¥e AeTalb HH TOUKa Ha TPex MJIACTHHKAX MO BO3MOXKHOCTH TOAHO
(HKCHpOBadack, KOO CPAaBHHBAIOTCH MEXAy coBG0fl WHTEHCHBHOCTH OAHOM A
Tofi ¥Ke TOUKH, HO OTHOCSIIHECS K PasHBIM IOBOPOTAM MOJApoNnd. B Hekoto-
PHX Caydanx, 9T0GH H3lbemxarh OLIHOOK, BJIEKOMBIX HETOYHOCTHIO VCTAHOBRH,
MBIl 32ITOMHHANH OTACTHHBIE PE3KO BHpazkennbe AeTann, OueBHAHO, JLif TaKOA
paGoTH leecoobpastee Gbi0 OBl BeCTH H3MEDeHHA Ha CAMOPErHCTPHPYIOUICM
MHKPO(OTOMETpPE, KOTOPHIM, OJHAKO, Mbl He pacroJjarali.

IlIkanky HamMepsaucs B oTorpadHuecKoii gacTi CekTpa, NOCKOJbKY Mo-
JIYUeHHBIE HAMH N300PaKEeHUs TYMaHHOCTEH, eClTH NPHHATEH BO BHUMAHHE Yys-
CTBHTENBHOCTH (POTOMJEHKH, OTHOCATCA K (DOTOrpadHyecKoi 4actd BHAHMOrD
criekTpa. Viamepenns WKAAOK Mb IPOH3BOAMIHK IS TPEX PasHblX IMIOTHOCTCH
[IDUepHeHHA; Nepe/lepKY, HOPMAABHOH 06AacTH ¥ HefofepXiH. XapaKkTep -

CTHUCCKYHO e KPHBYIO Mbl CTPOH.IH KOM()HHprﬂ 3TH H3MEpeHHs.

Paccmorpm{ BOIIpOC O NOTAOLILEHHH HB)’Iy‘{EHllH liS!\prHCMhI?{ O()'bl':‘KTUB
B seMHOH aTsocdepe. HeoBXOOHMOCTL VYeTd SKCTHHKIHH IIABHBIM 00pasoM
BBIZBAHA TeM, uTo AudyaHbie TYMaHHOCTH (oTorpadupoBaiich MOCHefo-
BaTelbHO, T. € Ha PAsHLIX 3eHHTHHIX paccrosHuax. lpn yuere amocrpépuoro
TOMJIOIMIeRNA, HHTEHCHBHOCTH, MOJVYEHHBIe H3 [BYX HEraTHBOB, MLl MPHBO-
JIH K TPETBEMY. B uacrrocTH, ecan doTorpahupoBanie 1anHOro o0BbeKTa Tpo-
HSBOILHJIOC[: B BHHH}U{OQ JACTH Heﬁﬂ. HHTEHCHBHOCTH T}".“EIHH()(_‘.TI{ 1Mo JABYM He-
raTHBAM NDHBOJHJHCL K [EDBOMY HEraTHBY, A eclH HaO/I0JeHHs MPOBOAH-
JIHCE HA BOCTOKE, TO—K TPETbeMY, T. €. AAHHBIC OTHOCAUINeCs K BOJbIIHM
36HHTHLIM PACCTOSHHAM MPHBOAMIHCE K JAHHBIM, OTHOCHUIHMCH K MaJBIM 32-
HHTHBIM paccTosiusM. To ecth, B ciyuae dotorpaduposanys Ha BOeTOKE AN
PEAYKIIHH MBl NOJAL30BANHCE CJARAVIOULHM COOTHOMIEHHeM !

e e —
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ik "Iéﬁzﬁaglﬂgﬂi(fﬂpoaalme NPOHSBOAHIIOCE K 3anafny OT MEepHAHAHA, TO
5 L30B8 1H He COOTHOLICHHSIMH, ¢ COOTBE :
el ; ETCTBEHHO H3MeHeHHBIMH
qu;{]:l(::’% ONHCAHHOTO €rocoba, Mbl BOCHOJBL30OBANNCh H ADYTHM TIPHEMOM
gux L {}:{d:eﬁﬁzrp ocnaﬁngmm On sakiiouaercss B H3MEpeHHH KOHTPOJIb-
3J1 Hi cTaHKax. OueBHmHO, uTO nyTeMm H:
: : H3MEpPEHHA KOHTPOJBHBIX
;B(’;SJI M'f MOZKEM HENOCPECTBEHHO B HHTEHCHBHOCTAX MOJYUHT non;?amm 2a
e(z:numm, paccrosHue. B GOMbIIHHCTBE Cyudes n0ayyeHHble BTOPHIM Coco6oM
?b panxn‘ 3; JCHHTHOE pACCTOHHE COBNAali ¢ BBIUHCJIEHHBIMH 0OIeH3BecT-
| ]tM CrocaboM. B cayyae HECOBNAfeHHsA THX MONPABOK Mbl OTAABAJTH Mpe-
TIOUTEHHE N0NPABKAM, OJYIeHHBIM N0 KOHTPOJILHBIM 3BE3/1aM, 4 B c/yuae Kor-
Zla OHH He OHeHDb OTAHYAJIHCH JPYr OT Apyra, Mel Gpasu cpennne. Hecosname-

(4.19)

' HHE 9THX BeJHYHH BRISBIBAJIOCH [VIABHBIM 00PA30M IIOXOH THAHDPOBKOHA OXHOA

3 muiacrutox, Mamepaemas KoHTpoJibHas 3Be3fa noaGHpatachk TaknM obpa-
30M, UTO H3MepeHHas BeJHYHHA Ha MHKpooTomeTpe E cootsercTBoBana Hop-
MaJIbHOA 44CTH XapaKTepHCTHYECKOH KDHBOH.

w OTMETHM.. UTO KOPJIa H3MepeHHsM HeraTHBOB NPHAAeTCs NMONpaBKa 3a 3e-
HUTHOE PaceTOsiHHE HIH 33 KAKOH-THG0 Apyrofi s(iheKT, TO NONPABKA He clie-
ayer napath B Ar (rae E uaMepeHHas seinuuna Ha MHKpohoTOMETpe) M B
Al, a crienyer BhlpaKaTb HX B eanHnuax Algl. OQuesunto, uto gaHHo# Be-
JAHgHie Algl  BAOJL Beelt XapakTepHCTHYECKOH KPHBOM COOTBETCTBYIOT pas-
Hble aHaueHnsa AE. DTo 06cTOATEbCTBO MOKHO (DOPMYJIHPOBATH elle TAKHM 00-
Pa3oM, uTO BeNHYHHA AE,  COOTBeTCTBYIOIIas NONpasKe Algl B rmpﬁaﬂr:—
HOMl HACTH XapaKTepHCTHYECKOH KPHBOH GOJIbLIE, YEM TaKHE JKe BeJHUHHBI
COOTBETCTBYIONIHe XaPAKTEPHCTHUCCKON KPHBOH B 4ACTAX HENONEPIKKH H -
penepxkn. Ecan nenpaskn AE st HelOAEPMKH H nepefepXKH 0603HAYATH
yepes A " AEY, a B npamoaunnefnoit uacry yepes AF, uMmeem AE > AE'
AE > At".  Bsunoy aroro, ciemopatenpHo, Hazo Opate Algl, a ‘He AE
KaK CKa3aio M BhILIE. g :

C uesibio H3yUueHHs NOJHPH3ALNN, MBl NMOJYUYHJIH [0 1ABe CepHH HEraTH-
BoB st caedyromux Tymaisocteil: NGC 6514, 6618, 1976, 1977 u nna IMaesx.
I3 nepeuncaeHHBIX TVMaHHOCTEH GOJIbLIHHCTRO OPHHANIEHKHT K SMHCCHOHHBIM
HJA NOJYIMUCCHOIHBIM, DMHCCHOHHBIE TYMAHHOCTH, KaK VKkashiBaer Meitep
[96], pawor HeanaunTeabiyio nodspusaunto. OnHako, kak TpedyeT coBpeMeH-
Has acTpo()u3nka, VKazaHHYI0 HE3HAUHTENbHYIO TOJAPH3ANHIO HeoGXOAHMO
OLIEHUTB KoJHuecTBeHHo. OcoBeHH0 HHTEPECHO MPOLEHTHOR CoAepIKaHHe raia
I [BIJIH ¢ TOUKH 3peHHs 3a[1ad 3Bes/IHOfl aCTPOHOMHH,

OrmiieM H3yueHnnbic Hani TYMaHHOCTH 110 OTIeJBbHOCTH. TyManHoCTR
NGC 6514 (M 20), pacnionoxenras B co3sesinn CTpenblia, NpHHALTENHT
SMHCCHOHHOMY THNY, coracHo X a606ay [82]. Bnavenusa creneHH noaspy -

o Yy
.

3AUHH H3JIYUeHHsl 9TOH TYMaHHOCTH NPHBOJATCS b rabnune XXXIV,

Ta6aiia mocTpoeda Mo apryMenTaM [MO3HUHOHHOTO YIyla H NOPSIKOBOTO
HoMepa. [ToauiHoRHBIA Yros oTcUATHIBAGTCA OT NoJioca uepes Boctox. He crme-
MYET cuiTaTh, YTO TOPALKOBLIC UHCIA TIOKA3BIBAIOT TOYHO OJHO H TO XKe par-

“CTOSIHHE OT LeHTPAabHOM YacTH TYMaHHOCTH O KaXAOMY MO3HUHOHHOMY YRV,
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vt na TAOIIILE, KaK nepsasd CepHs, TAK 0 BTOpast NOKASLIBAIOT, 4TO HAH
Hsl TYMAHHOCTE MEHEE [TOAAPHAOBAIH, YeM npelnbiayuiasg, OTciona MOKHO 38-
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Kax BHAHO #3 TAGAHIUb, JaHHAS IMHCCHOHHAR TYMAHHOCTE XapakTepn:
3yeTeH He3HAUHTEIbHON poasipuaauuedi, NOCKOJBKY CpeiHee 3HANCHHE, pan
woe 10%, cpaBHHTEABHO Mado, eCIH NpHHsLL BO BHHManHe, TO BepoATHAd
OlHGKA ONPeNeCHHs CTENeHH NOAApH3AILIN fIpH (hororpaduueckoil (horomer
pui He Menblie 5%-0B. Tem e MeHee NOTYUCHHVIO HOJISPHSHILIIO clenver
[PHIHCATh H3JAYYEHHIO, KOTOPOE paccesiio CBOGOAHBIMH IACKTPOHAMM, (D~
CVTCTBYIOULHMH B SMHCCHORHBIX TYMAHHOCTAX HOBIIIHMOMY B NOBOABLHO O0Nb-
IIOM KoJHgectTse. [IpH 3TOM MBI JOJKHBI NMPHHATD, HTO fiblieBLe uadrTHubl,
[IpH paccesiHuH H3AYYEHNHS, HE NOAAPHIYVIOT nocaeaiee. TakuM 06pasom 3a
HEMpEepHBHEI CNERTP B SMUCCHOHHBIX TYMaBHOCTAX OTBETCTBEHHB CBOOOAHbIE
SAEKTPOHH, & 38 OCTAAbHYIO 4aCTh——MBLIEBHIC YACTHILE. Kax nokazaio B pabo-
tax 179, 88]. noiespie yacTililbl MOIYT JaBaTh NOAAPH3ALHIO TIPH POXOHKIE-
Hi{M H3AYUCHNS Hepes HHX, T. e. Uepes MOorAO@IoLLHE NBUIEELIC oOaaka. 6aairo-
Aaps ONMpeAeAeiHOR OPHEHTAUHH [OCAeIHIX. Mesn KOMHHECTBEHHVIO OUEHK)
HHTEHCHBHOCTH HENMpEpRIBHOID CHEKTpa H SMUCCHOHHOM YACTH H CONOCTABJIAR
NOAAPHIALUHOHIbIE TaHHBIE, MOKHO OUEHHThH KOHUEHTPALHIO cBOOOIHBIX SJ2K
TPOHOB B 3MUCCHOHHBIX TYMaHHOCTHX, 4 TaKMKe H NbLIEBOH cocTaBasiomne,

Tymaurocts NGC 6618 usgectHa Kak TYMaHHOCTb o). Ee MBI H3MepsJiH
Ha ABYX CepHAX HETATHBOB. PeayabTaThl H3MEDeHHA 1a10Tcd B TabiHLe XXXV.
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D7a TabiKLUA NOCTPOEHA Takse, KaK U NpeAblAyllas, ¢ T pasHALed, Ut
OHd PasielI€Ba HA ABe YACTH, Jepdsd OTHOCHTCA B NepBOH CepHH IJIEHOK, npa-
Bdf*— KO BTOpOH,
. H_eﬁ_onhmoe KOJHURCTBO TOUEK B3ATO HaMepeHHo, BRUAY TOro, 4To B TAKOM
Cllydae OHH JIEFKO SANOMHHAIOTEA, a 3TO NOBHIIIAGT TOMHOCTh H3MeEpeHHd,
YMeHbllas -ZUT_KJIDHEHHH OT H3bpAHHBIX TOYEK MpH Nepexojie OT nepnoi niacs
THHKH KO BTODO# H TpeTned,

RAOUHTE, YTO B HEH OTHOCHTCALHOC COACPAKdHHE CBOBOIHBIX JIEKTPOHOB, ec/IH
CPABHHBATE € [BVIEBLIMA YACTHILAMH, Metiblife, ueM B npeasLyIyie.

I;c;]n MBI TIPDHMEM . UTO JIAHHBIE ICPBOH NOA0BHUBLL 5TON TAOGJAHIEL Deaib-
Hbl, TO HOAYHASTCH, NTO TYMAHHOCTH NOKABHIBAET Melibliie BCEro noJspH3anuio
WK 66 HOUTH HeT, NOCKOJMBKY sHauende noagpusansy pis vee (6%) Julib
Ha 1Y% HPEeBOCXOAHT BEPOATHYIO OLINGKY OfpeleJeHis cTeledn noJspH3ainum
M0 TAKOMY Crnocody.

Tymatinoete NGC 1976 nau 1. Has. tymannocts Opuona.

Peayiirarel HaMepeHHs 9ToH TYMaHHOCTH npefcraBieHsl B Tabadne
XXXVI
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~ I TR R TR = 3
g D | G { 307 | 6 I y OE (] | ! i o ! 31'
3 [ Lo e 1 1207 1807} 2407 270 300° (o] 30 1607, 270
N | R R ol
() I Gy T / - } .K : 8 | f I
| 12%b 23% 5% | 1%l 2% 4%l 2800l 0%l 268, 12°%| 18%| 19%f 205/
3. fxacdbretiel iy Sy s lgn had g t— |19 6 | 1r
A e ] (RS e i) RS fentical (SRl e — ] = o
UL R B i el e AL
Cpeanee 16%, (19) Cpeamee | 14%; (8)

Kak BHAHO H3 Hee, 5Ta TYMaHHOCTL NOKA3LIBAET [L0BOJBHO GOJBIIYVIO MO-
nsapusauuo. OHa, TakyKe Kak i Npefbiiylias TYMAHHOCTb, NPHHALTEHKHT K
SMHCCHOHHOMY THIY, a MO03TOMY MOJspH3dUUs H3IVUeHHa HeVAHBHTE/bHA.

[0y eH bl Pe3y/bTaT MOMKHO HCTOJNKOBATE ABOSIKO: BO-TIEPEBLX, TYMaH:
HooTh OpHOHA BECbMa BOJHHCTAS, YTO MOKET YBEJHYHTH CJIyHaiHble H CHCTe-
MaTHUeCKHe OLIMGKH; BO-BTOPbIX, OHA HAXOAHTCA B TaKoi 0GAACTH, rie MHOIO:
ropsiuiix 3pean (Beib oHa nmoMemiaercsd BOJIH3W LEHTPA aCCOLHALHH Opuoua
[21], [4]), Gaarosaps ueMy B Hell MOKET ObTh MHOTO HOHH3OBAHHBIX ATOMOR H
CeN0BATENBHO MHOTO CBOGOJHBIX 3JIEKTPOHOB, KOTODBIE VUACTBYIOT B paccesi-
HHM HenpephIBHOTO CBeTA COBMECTHO C MbLIEBHIMH YACTHIAMH, H TEM CaMBIM
NONAPHAYETCA H3aydeHHe TyMaHHOCTH. B BHAY BEIECKA3AHHOTO, THPDYSHYIO
TyManHOCTL OpHOHA CIENYET CHHMATh Hepes aHanHaaTop B GOJIee KpYIHOM
maciuraGe, oGeciieulis Gojee AETANBHOE e¢e H3YHEHHE.

HMeciteiys nosipH3aIiio B TYMaHHOCTH OpHOHA, LIEHTPAMH H3MEDEHUS Mbl
HaGpaJIH 1BE 3BE3/Ibl, KOTOPIE ROKA3AHEI Ha yeprexse 16. Bokpyr nepsoi sges-

bl MAMEpeHIisl POHABOANIHCh uepes A@=30. a BOKPYD BTOpPOI 7Tepes
Ap =90 . yTO XOpOulD BHIHO 10 ratnuie XXXV

ITo paGore [75] H3BECTHA TyMAHHOCTH (NGC 7023), creneHpb 10JApH3A-
IHH KOTOPOH [10CTHIAET 55 %08, TaK YTO NOJAPHIAUHIO HATYHEHHHA TYMaHHO-
cri OpuoHa cigAyeT CHHTATL CPABHHTEJILHO HeOGoJLIIoH,

Tymaniocrs Thresa, KAk H3BECTHO, OTHOCHTCH K HBUIEBRIM TYMAHHOCTSM.
JLis Hee Takske H3MEpEHbI [IBE CEpHI HEraTHBOE. PeayJibTaThl H3MEpeHHA /-
ores B taGanie AAAVIL
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M3 s1ofi TaGAAIEl BHAHO, YTO CTENeHb MOJSAPH3AUHH AJA  TYMaHHOCTH
Ilnesis AOCTHraer AOBOJIBHO 3aMeTHOH BeaHunHu. Hamepenne nanHoi tymas-
HOCTH NPOMBEOJHIOCH BOKDYT 3Be31 No 2 u No 5 (cm. wepre 17).

* CpeziHee sHadeHHe NOAAPH3ANHH XOPOLIO COBNAAAET CO CTENEHbIO MOJA-
pH3ALHH, NOJIYIEHHOR Lis 5ToH TyMarHocTn Xenue it [80] Speamnt NolNe 2
W O OEUIH BRIOP2HE! B CBHSH C TeM, UTO BOKDYI' HUX JIyulle BCErO BhIIEJSIOTCA
Audihyanble TYMAHHOCTH; Kak H3BECTHO, B [liengax 60ibiuas TYMAHHOCTE CO-
CTOHT M3 OTAENBHBIX KyckoB. MamepamHch MHorue o'r,c(enbume'xycm B HHX
HO HEKOTOpbe HaMepeHHA ObiIH oT6polieHsl BBHAY TOro, 4T0 BOJHAH HHX HJI {;
B [EHTpe KVCKa TYMAHHOCTH HAXONATCH APKHUE 3Beslpl cKomIenus [liesm, KO-
TOPBIE Ha MNJTACTHHKAX NAIOT Y3KVIO N0J0CY paccedHHs (mouepHeHnue) B ‘1161.1-
MEHARKYAAPHOM HANPABJIEHHH K IIOCKOCTH MONAPH3ALMH NMONSPOMIE, UTO
HeJdeT M3MEepeHHA 31ech HeHajemHuIMH. Ha paccesmue cpeta spKux ape3s,

CHIpeAeIeiie HelTpAILHOro mofiomenny. Haydenne 1foaspHaaiiin 109

0AAPOHAAMH, YKAShiBaer Xenueft [80], Ho M Mbl He3aBHCHMO 3aMETHIH
STQ #BJICHHe,

L ]
Py - ; 5
. - "‘.. L] L]
it L2 :. e : .
> LT : 2-;':. X "
0 e, |. 4 ;‘4 ¢

Yeprem 17Es83b0

Tymannocts NGC 1977 ne umeer OOJIBLIOTO YIJIOBOrO pasMepd, @ mo-
CKOJIBKY MpH 5T0M, kamepa [lMuara nyeer He6oJbUION MaciTal, HaM OblIO
HERO3SMOMKHO H3MepHTh MHOTO Todek. [To nannpv X a 66 a sra auddysHas
TYMaBHOCTb OTHOCHTCS K KIacCy TYMaHHOCTEH C HENpephIBHBIM CIEKTPOM. B
BHJLY STOrO, OHa JOJHA NOKA3bIBaTh He3HAUHTEILHYIO NOJNAPHIAUHIO, HTO H
ecTh Ha caMoM jene. Kak mokasbigaer raGnuia XXXVIII, cpennee anauenue
MONAPUBALHH B 9TOA TYMAHHOCTH JOCTHFAET BCETO 7%, 4TO HYKHO CHATATH
JOBOJILHO He3HAUHTEJNBHOH BEJHYHHOH.

Tak uto, ecJH HajyuelhHe MPOXOAHT CKBO3b NMbLIEBEIE JaCTHIBI, KOTOpHIE
KaK-To Olpele/eHHo OpHEHTHPOBAIL! B OOUIEM raJakTHYECKOM MOJE, TO BOs-
MOXKHO, UTO H3MydeHue NONSpH3yeTcs, KAK Ha 3TO YKasblBAIOT Cnumep H
Typkai [L18]; korma e mpuieBble YACTHLbE CAMH DACCEHBAIOT, KAK B 1Y
qae HUQMY3HBIX TYMAHHOCTEH, NONAPH3AIIH H3JIYUCHHSL TIOUTH HE [POHCXOLHT.
TIpH MpOXOX/EHUN HATyHeHHs 3Be3Jl CKBO3b MBLIEBbIC YACTHLE, CTEMNEHb f10-
JIApH3alHi OKA3KIBACTCH cpsA3aHHon Tarme ¢ (popMaMH YACTHIL [75].
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Ecuin pacerorpers TaGmny XXXVIII fiolee BHHMATEILHO, TO MBIl YBH-
MM, uro S0HAa Ne 2, O OTANBHBIM YIIaM TIOKaSHBACT OOJBUIVIO NMOJAPHEA-
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Len soHa Mo 1. Taknm QGPa3oM MOMKHO SaKAOUHTH, 4TO CCIH AHP(YS-
MAHHOCTD OKPYMKAET 3BE3AY H Mbl BIHM ce Oaaroaps OTpaseHnio

' eBeTa OT €6 MOBePXHOCTH, TO AONHHA CYIIECTBOBATL HEKOTOPAN 30HA, Ha Jlak-
- HOM pAcCTOsIHHN OT HeHTpa 3Be3ilbl, KOTOpa paxoantes B 00Jaee BRITOIHOM
. [OJ0MEHHH B CMbICIe VIva HAHOOABLLICH NOJAPHIALNH. Yo 60J1ee YBEpeHHO

BHIABHTH yKasapHuil sidekt, HEOOXOAHMO NOAVHHTH CHUMOK TYMAHHOCTH B
Gonee Kp}}HHO‘M mactirade, 4eM 3TO HMeeM MBb.

B By 30HATLHOTO 5PgeRTa, MOKHO CKAATH, Y10 TYMAHHOCTD NGC1977,
BOSMOKHO, COCTONT 13 OTHOCHTE.IBHO GoJlee KPYIHBIN HACTHLL

B ra6Gmiie XXXIX AaHB FaaaKTHUSCKHE JAOAT0TH H HIHPOTHI HCCASTOBAH-
HBIX TyMaHHOCTef.
Tatauna XXXIX @bdowo

NGC | 1 8

I - e ———
1076 176 —10.8
1977 175 —16.0
6514 | 334 = 08
6615 | 141 — 1.0
Maczam | 136 —21,0

TTiocKoCTh NONAPHAAMIM ME He ONPEIETsal, TOCKOILKY, KaK Mbl 3HASM
H2 OfbiTd, OPA HE3HAYHTEILHON HOAADHIAUNH [NIOCKOCTE ONPEIeIAeTCs Bech-
Ma HeysepenHo. Haa andupysapix TVMAHHOCTEN onpejleienie A0CKOCTH Moi-
pHEaUHH BECHMA MEABTeALHO ¢ UeAbo (PHKCHPOBAHUS OCBEIIAOIICH 3Bes3/ibl,
HO BBHAY TOMO, YTO B eiVide HCCJALAOBAHHBIX TYMaHAOCTeH ocmeulamiiie
SBE3/IE HABeCTHH, HeT HeoDXONHMOCTH ONPeIedATh /A8 HHX TIOCKOCTE MOJsI-
PHM3ALHH.

§ 35. O creneHu MOAAPH3AIMK H3AVYEHHS BHETANAKTHYECKHX TYMaHHOCTEN

Onpeaenelite crTencHy NOJAAPU3ANMH  BHErAJakTHUCCKHYX  TYMaHHocTeH
HMeeT HeMaddbin HHTL"[]@‘.‘ C TOUKH 3[)('!(“?1 ii.'i}'t!i?H.'z!H KaK l}“f.lii’lt‘i‘!xf)fi \I'pl![l(:'ib!
H3AYHAOUIHY O0LeKTOB, TAK M MONAOHLAIONIER Cpeib.

Kax YETAHOBJIEHO B NOCAENHeE BPEMS, H3JYYeHHe 3Be3Jl, NOABEP/KeHHBIX
FaJasTHIECKOMY NOKpacHenuio, noJspHsosano. B padorax [79, 75 npHBoisT-

. CH COOﬁ])H}KEIH'I?I, NOATBEPAAAIOILIHE CnocoBHOCTh TIBLIEBEIX HACTHIL ROrmao-

IWAKMHX 0DIaK0R IOJAAPHE0BATE HAMVIEHHE 3BE3ML.

I—Ipu ITOM VCTAaHaBJIHBACTCH KOPPeasiHs MeH 1y H3OBITKOM HBETH H CTe-
TIeHbI0 NIOJAPHAAUUH H3AVUEHHA 383,

ST0 OOCTOATEALCTBO AT MOBOA HCKATH NOMAPHIALMIO HAAVUCHHS H BO
BHETAJNAKTHHECKHX TYMAHHOCTAX. OnHaKo, IOAAPHAAINS HATYUelHs g Beel
PanakTaiy, B HEIOM, MGIKET 0KA3aTHCS H HHOTO :\:|p:u\"{-<'~|1;|: r’:-\'ru;lu; Acusr-;’flu-
HOW C TeM HJIH HHBIM NOJTEM, HO, TIOBHAUMOMY, Ma/l0 xaepo;}'pm'{ E)ﬁﬂ‘l[)\'.‘f!ls';'[‘l‘b
TOTADH3AIAI0 TAKOTO Pojid, 1 i

B casu ¢ TeM, 4T0 BHEranaKTHUECKHE TYMAHHOOTH HAXOTATCS CAHILIKOM
AAJAEKO OT HAC, MBI CUHTACM, UTO MOJAPHBAINIO, CCIAH TAKOBAS ﬂ[)l’)fi'BilT cefig
HE CHSAYET MPUIHCHIBATL OTPAKEHHBIM JYUaM 07 HBUIEBEIX UACTHIL nocnnrum‘f"
HaOmonenna B lanaktike 1ndidyaHblx TYMaHHOCTER. Hanvie ’ o
COCTONT, [1aBHBIM 0OPA30OM, H3 OTPAIKEHHEIX .-'[yueﬁ; Orp AL

AHUAMH BCEro JHUIb B HECKOJBKO COT IaPCeKoR,

HHE T KOTOPBLIX
paniuuBaloTeH pACCTo-

'..-Qr[i_:é;‘;gné_ﬂrle HENTpaABHOTD Hor/olienis, Havyerme moapHadiiHi sl

S

{Mggﬁf[gﬂblioi HOASPHIANHIO H3AVHEHHST BHEraJdakTHHEeCKHX TYMaHHO-

Crell Mil MOZKEM HPHIMCATH TOJLKO MO0 3/1EKTPOHHOMY a3y, HMELIEMYCH

B CAMIUX 9THE BHEMAVAKTHUECKHX TYMAHHOCTSIX, JHO0 ObLIEBLIM HACTHLIAM B

MEATAARTHUECKOM HpOcTpancTae, [IpuecyTeTnie NbIeBBIX HACTHIL H 3JeKTDOH-
HOLO Tagd HE MOMKET BBIBBIBATL COMHCHHA B TCX I4JAKTHKAX, rlle Ha JaHHOM

STANE HPOHCXOANT 3Be31006pasoBaHie.

- Bl CHeA0BATH  3BOJIONHOHHOH  [OCAEA0BATEILHOCTH Xabouna W
Jlakuiea 86, 91), 7o siiHiTHYIECKHE TYMaHHOCTH SIBJIAIOTCA CaMbIMil paH-
HIMH OOPASOBAHHAMI; TORIA, HMEHHO, COMACHO BbIIECKA3AHHOMY, MGAAPH-
Sa s LONMKHA HAGHIONATECS B H3AYYeHHN TyMaHHocTed THRA E.

C Apyrofi CTOpoHL, coracHo KocMorornueckoi teoprn A. H. Jleo e
HHHCKOTro |32 rymantoern THna Sc GoJee paHHHe, YE€M IIHITHUCCKHE —
—tuna E.

Taxum 0GpA3oM, H3VHEHHe N0JAAPH3ALHH HBIYUeHHHA TYMAHHOCTEl THIIOB
E # S MOMO 6bl OTBETHTH HA BOMPOC —KAKOE H3 3THX ABYX NPEANONOMKEHHH
GoJibllle cooTBeTcTBYET JaedcrBuTeabHocTH. Eciii OKazxercs, UTO H3 STHX Ti-
OB OAMH 0GHAPYKMBaET (osee 3aMETHYIO MOJAPH3IAUMIO, UeM APYrOH, TOFLa
MBL Bipase GyjleM NpHOHcaTh eMy 0oJiee DAHHIOW CTaaulo & SBOJHOLIHOHHON
HOCAGMOBATEALHOCTH, T. €, TAKHM [YTeM MOMKHO OCBETHTh OJHH H3 HHTEDEC-
HefilHX BONpocos Kocmoroknd. Bee 310 roBopHuT 3a uesieconGpasHocTh H3Y-
welsi noJspHaannotnbx ceolicre E n Sa rymannocreii. OnHaKo, 910 He uc-
KAKYaeT IIFUIOGN()CTH B U3YUEHHH HOASAPH3AIHH APYTHX THNOB BHEeraJdakTHIE-
CKIX TYMAHHOCTEH, NMOCKOABKY MOJAAPHIAIHIO MOTVT 06HApVAHTE N0 TOH HITH
HHOI MpHIAHE H OHH.

Cel0BATENBHO, H3YURHHE MOJAPHIALHH IJ5 BCEX THIIOB FajlakTHRK HMEer
HOJKILOE 3HAYEHHE, TTOCKOJIBKY STHM nyTeM MOX¥HO OCBETHTE MHOIO HHTEPEC-
HbIX BOMPOCOB, KaK KOCMOTOHHUECKOTO, TAK H UHCTO (hHBHYECKOrO XapakTepd.

B kauectse onbiTa Mbl HCCJEAOBa CTEOEHL MOJISPH3ALHE B H3JAYUEHHH
qeTHIPEX BHErandKTHICCKHX TyManHoeTedl, s KaKA0HA H3 KOTOPHIX MbL TOJIV-
HHJAH N0 HECKOOLKO (‘Cpiiﬁ CHHMEKOB. B KaA{AVIO TAKVIO CEPHIO CHHMRKOB BXOTHT
TPH NOCJAe0BATCILHBIE dorarpadiy JanHci TYMaHHOCTH AAA TPex IOJ0e-
HI aHaJH3artopa. *:

Ile Bce HEraTHBBI OKA3aJHCh BHOJHe Ge3yIpedHBIMI i MOTOMY HIMEDEeHb!
OBIIH TaKiKe He Bee, HO TeM He MeHee, l'[PHBﬂfH!H[)[G 31ech AaHHbLIE OCHOBIHLI,
o KpafHeil nMepe, Ha H3MEPEHHAX NBYVX cepHil HEFaTHROB LIS Kamiol Ty-
MAHHOCTH.

dororpathuueckuil Marepua Gb1 HAGpaH BECHOH 1951 roma Ha Toit ke
anabeppanHORHON KaMepe, HCNoJIL3ys BMECTE © Heii Crenua/bHO VCTPORHHBI
NOMAPOHAHBIH AHATH3ATOD.

B kauecTBe HEraTtHBHOro MartepraJd OBLIa HCNOJAb30Bala lilu']."('lﬂ..’lt‘lli\'a
«Maonauxpoms (HHUK®H). Ona npogs/isiiach MeToJOrHAPOXHHOHOBEIM PO
HBUTENCM, KOTOPHIM Mbl 0GbiuHo noabayemes. TIpH 910M HeraTHBHBHE IICHKH
NPOSBIAAAHCH COBMECTHO © KyCKaMH INICHOK, KOTOpble 3apaHee CTaHnapTHao-
BaNHCh 1A Ja00paTOpPHOM CHEKTpOrpade co CTYIEeHYATONH MIeThI0.

Hameperis ObITH BLITOJHEHE Ha umukpodoroMerpe cHeremnl Hilkonosa, a
TAKcKe N HA TAK HAa3biBaemom OBICTPOM MilkpothoTomerpe. Mamepenus Ha
ARYX MHKPO(OTOMETPAX TPOHSBOMANCD € URJBIO BRISICHHTD HA KAKOM W3 HHX
NPEANOYTHTEILHED U3MEePSATh BHETATAKTHICCKHE TYMAHHOCTH, YIHTBIBAA, UTO
M5 TaKo pafoThl, KaK daHHasd, Tpefverest 0000 BEICOKAS TOUHOCTL. Tpyaies
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BCEPO H3MEpHTH B MHKPOGOTOMETpE OHY H TY MKe TOUKY HA Tpex MocJenona:
TeNLHEX CHUMKAX TVMaHHocTell. PeayibTaThl HAYUEHHS STOIO BONMPOCA MOKA:
Saii, 4TO HEKOTOPOE NPEHMYIUIECTBO HA CTOPOHe Ghictporo (OTOMETpA, M0
CKOJLKY, O GoJiee UYBCTBHTENEH, H BMECTe ¢ TeM-—CHAGKeH JOBOMBHO TOU-
HEM BUHTOM, MepejBHrAlOLLIM KaperKy ¢ naacTHuKol. BupoueM, peskoi pas-
HHithl B H3MePeHHsX Ha YNOMSHYTBIX ABYX (DOTOMETPAX He3aMeTHO. :

BBUAY TOrO, UTO CHAMKH BHEPa/IaKTHUSCKHX TYMAHHOCTE/ NPOH3BO/UIHCE
OCIENOBATEABHO, NpH PASHBIX NOJOKEHHAX MOJNAPOHIA, MBI TPHIABAIH H3:
MepeHHAM COOTBETCTBYIONIHE MONDABKH 3 3LHHTHO® PACCTOAHHE, PelyUHPYA
K CIYUat0 HAHMEHDIIRTO 3eHHTHOTO PACCTORHHA. ITpH 9TOM 3TH nonpaBKH TPo-
SepAANCh Ha OCHOBE HAMEPEHHH KOHTPOJbHHIX 3Be3JL HA KaXIOM HerarHee.
TIpK MOCIENOBATEABHEX CHAMKAX TYMAHHOCTEH ML He Ne1aNH AMHHHEIX 5K-
CIIO3HILHE H [OSTOMY CHEMKH MaJ0 DasiaHuyajich [0 3eHHTHBIM PACCTORHHAM.
TTosTOMY, B HEKOTOPHX CAYHAX MONPABKH 32 3EHNTHOE PACCTOSHHE HAMHOIO
MeHbIlIe, UeM OHmHGKa H3MEepeHHs.

Tlpn paGote Ha MiKkpogoToMeTpe HHKOHOBA MBI POHSBO/HAN H3MEPEHIUS
110 OTAGABHEAM Y3AaM HIH ASTANAM, KOTODHE XOPOLIO BbIIETIOTCH, 0C00RHHO
y TymanHoctell Tama Sc. DTOT €nocol HiMepeHHd obecrieyHBaer GOAbLIVIO
TOUHOCTH B CMBICAe H3MepeHHHl OXHHX H TeX JKe TOYEK HA Tpex pPa3THuHHK
CHHMEKAX. Mut 3apanee 33[)!{(03}:&1’}3.’]}! BHErAMaKTHUECKVIO TYMaHHOCTDb 1 H3MEe-
DSEMHE TOUKH BJX VAR D10 AABANO BOSMOKHOCTH JErko 3anOMHHTL H3Me-
pAeMble YaAL, UT0 ofecheqnBalo Goasiyio TourocTs. HMamepenns rakoro no-
18 HE3ATDVAHHTEILHB, NOCKOABKY B KaMIoH TyMaHHOCTH H3MepsJoch He-
Goapiioe kouHaecTBo touek. [Nocaendee e MOXHO GbUIO ONPABIATL TEM, UTO
eI TYMAHHOCTL 1I0KA3aAa OB 3HAUHTENLHYIO MOJSPH3ANHIO, MOXHO ObLIO
nepeMepnts ee Gojee merasbHO. Bnpouem, Hac orpaHnunsan W HeGONbUINH
Maclurah Hauieli anaGeppanuonHoll kaMeps. Boofuie XKe TYMAHHOCTH THO&
E u Sa BATPVAHHTEILHO HAH TIO9TH HEBO3MOAHO H3MEpHTDL Mo oTAeJbHbIM Y3+
JaM_ T, €. TAKHM HODAAKOM, KaKHM MBI H3MeDHaH TYMAHHOCTH ae.

Mur e 6}(’.{19}! OCTAHABANBATECH HA ONHCAHHH TEXHHKH IIOCTPDOEHHHA Xa-
PAKTEDHCTHUCCREY KDHBHX 1 00paboTKH H3MepeHHH, NOCKOJALKY Bce 3TH BD-
IpOCHl ROBOJABHO NOAPOGHO pascbpaiibl HAMH B npeasiayiieM mnaparpade,
KOTOpblﬁ KACAETCH HM3YUeHHS NOJApDH3ANHH B ,'II{(D(IJ}'SHIJIK TYMAHHOCTHAX Ha-
uieli Ianakren. OTMerdy JHDIG e pas, 9T0 BBIYHCICHHA HONSAPH3ALNA
NPOH3BOAMANCE NO u3BectHoi dopuyie B. I'. ®ecenkosa [48].

OxapaKTepHaVeM Tenepb Kamkayio U3 H3MEPEeHHbIX TYMaHHOCTeH.

Tymannoers NGC 5194; tin Sc. 9T1a TyMaHHOCTH A0BOJIBHO XOPOUIO H3-
BECTHA 110 CBOeH OPHIHHAMBHOM CTPYKTYPe; OHA HMEET JiBa A1pa M MHOTO BeT-
BETl. SHAUCHHA CTENEeHN MOJAAPU3ALNA LA OTASTBHHX Y3JI0B B Helf 1al0TCs B
ra6nune XL, Kak BHAHO Ha niocaensel, NaHHas BHeranakTHuecKkas TYMAaH-
HOCTH B HEKOTODBIX TOYKAX WJIH y3/1axX MOKA3BIBAGT 3AMETHYIO NMOJAPH3ALHIO.
OT0 MOKHO YTBEDKAATh, TAK KAK OUINGKA H3Mepeius MONAPHAANHT HA MH-
KDOGOTOMETE JHOCTHTAET BCero Auilb 7% (CM. HHKE), H, Nake eciH elle
YAECTDL CPEAHIOIO (hoTorpaduueckyio omuoky (5%), 10 ouHGKa onpeneseHHs

TIONAPHIANNH B HAWHX ONpPefleieHHAX B HEKOTODBIX CAyYaax MoxKer AOCTH-
rath 129, a Memiy e, H

EKOTODEIE TOUKH [OKA3BIBAIOT 2
i 10 300, Y CTEMEHB MONTpU3ALHA

B mabmuue XL, B sienoft nonosune.,
MeTpe Hukouosa 18yx ceput HEraTHROR, O

AAIOTCH HIMEDEHHS HA MHKpO(OTO-
THOCAIIHXCA K IBYM pAas/iMuHbIM 13-

AeHCHIE Heﬂ'rpan_brmro HOMIOUEeH . HaydeHue DOJApHBAIHIT 113

B nipapoft NOJOBHHE NpeACTAReHb
IMETPE OIHONK CepHH, HO B 1

M PESYNLTATEl HSMEDEHHs HA OLICTPOM
MHKPOOTOMETDE BYX B3auUMONEpNEHAHKYAAPHEIX Ha~
TpaBIEHHAX. Te B SIIPE TYMAHHOCTH NMOMEINanoch Hayano TpAMOYroJbHBIX
KOOpJHAT, H8MEDEHHs NPOHSBOJMIHCH BIOJb Ocell X M Y, Uro6u He cmy-
Tarb H}HBF&HHIO HBMEPAEMBIX TOUEK, TOYKH MepPBOTo JHAMETpPa MbI 3aHyMe-
popanu ¢ 11, a Broporo—c¢ 21. B AanbHehAleM, TakKe 0603HAYAIOTCH 113Me=
penust APYrHX TyMaHHOCTelH Ha GHICTpOM thoToMeTpe.

Tabmna X L gbboro

NGC 5194
Hameperng na MuKpodioromerpe Hukonoga Hauepenns na Gucrpom
pabm 3080 Bogaibmgal  doabmgmemdy ity g,bbfqﬂggbn L§ésq gndh:;ipggﬂc:]g;:;pe
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B niesoii nonosnue Tabiuuet XL Hymepanus oflias fns ABYX cepHf, mo-
CKOJIbKY, Mbl H3MEPSAJIH 10 BO3MOMHOCTH OJHH H Te )Xe TOYKH. HeraTHBHI ce-
pun 4.1V.1951 r. no KauecTBy HECKOJBKO YCTyNalOT HETaTHBAM CepHB
28.V.1951 r. IlosTomy nociienHue ciaenyer Gpath ¢ GOJIBIIHM BECOM.

ITo usmepenuaM Ha GricTpoM (hOTOMETpe IHepBHI JHAMETP MNOKAa3HBACE
NoJSIpH3anHI0 BooGie HaMHOTO Gosblle, 4eM BTopofl. Ma 11 Togek Ha Hem &
NMOKas3biBAIOT CTeneHb NOJs1pHsaliiH G0JIbIIYIO, YeM BeposTHas OlIHGKA onpeje-
JieHHs nocienei. CaenoBaTenbHo, B HEKOTOPHX yajax NAHHOR BHEraJdaKTHUE-
CKOfl TYMaHHOCTH H3JAYueHHe, XOTH He3HAUHTENbHO, HO HOJSPHI0BAHO. 31ech
HEeMoCpe/ICTBEHHO Hd-Ias MOMKHO 3aMETHTh DAsHHILY B HHTEHCHBHOCTH LIs
HeKOTOpHX yactell pykaBoB (cM. dioto 3, rie rymannocrs NGC 5194 noxasa-

Ha B TPEX YBEJHUCHHBIX H300paKeHHsX, COOTBETCTBYIONIHX TPEM HOJOHeHHAN
apajusaTopa).

@=00 p=60° ; p=120°
; doto 3 gmam
B, B A6act. acrpod, ofc., M 13
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i ! paist 1-r0 H 2-70 MOAOMCHHH AHATHAATOPA
Khﬂggo :fzq::c?.l\i ;};.‘,‘(ﬁggaén‘:;mn. VKAZAIHAS CTPOAKON, BBULRINETCS,
=Y, g b i ‘TH'K BV CHHAMKAX, HeM Ha TpeTheM
& oHa auam-{mﬂhao YHTEHCHBHEE HA 3 ]
(p=120 . - - ' e HAVIeHHS TOASApHIANHE ABIFETCS HE-
(-. T}'Na‘g.upmb NG(\::EB’;‘()S'&:?;'?(:M? it} fun:..‘-l\'}iculiiiml' jaasteiitero doliee
KAIQUHTEIBIO ﬂli'l‘&l)*:.- HOAOGHOTO HAWIEMY, [OCKOUBKY TPYAHO NPEACTaBHT:
nﬁ:“ﬂbﬂ;’mx:?;z?;i\: Ha Ommﬁ 1 TOIL ke COHPAIH TOJALKO OHA, OTPAHHUEH:
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B sepoft mogomune Tadanin XLI gaioTes peayiibTaThl H3MEDEHH: Tpex
cepuft. Kax srmuo Ha3 70l TaGuMUBl, HU B OJHOH TOYKE HET XOTb CKOJBKO
. HWOYAS 3aMeTHOH NOMAPHAALNH, Jinmis Toukd Ne b u Ne 6 noKaswBaoT no:lTll_i
10 BCEM TPeM CepHAM HEKOTODYIO MOJspH3AUHIo. F10 OTKIOHEKHe 0T O6UIero
XAPAKTEPA MOMKHO MPHUIHCATH TPYAHO H3MEPACMBIM y3naM H TOHUKAM.

Tougs Nehe 11 1 15 npasoii nosopunsl Ta6auuel XLI 0oKa3EIBAI0T 110Bb-
HIEHIIVIO NOAAPUSAUNIO, HO ecH TIPHHATH BO BHHMAHHE TO, NTO OHH OTHOCATER
K DepefepKanHo 1 HegojlepHalHoi YACTAM TYMAHHOCTH, TO HMH TOKE MO
HO npeHebpeus, T. K. omiifKa U3MepeHus CHIbHO 3ABHCHT TAKzKe OT crTeneti
NOYEPHE.

Takiy 0GpasoM, MEL CHMTACM, YTO HAAYIEHHE JAHHOMN TYyMaHHocTH HE 107
JAPHIOBAHO, @ €CIH i NOJAPHAOBAHO, TO BECEMA HeaHauuTeldbHO.

Tymantoets NGC 4558: tun Sb. Kak suago us rtaGnuusr XLITusMe
PEHHBE TOYKH NAHHON BHETaJaKTHUECKON TYMAHHOCTH TAKMHE He noKaapRaoT
SAMETHOH 1l0aspHaanin. OcolelH0 STO MOKHO CKazaTh 06 HaMepenun pera-
THBOB 0T 28.V.1951 1. GuictpeiM (OTOMETPOM. DTH HErATHBHL TaksKe (e MoKds
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MBI J0MKHEL OTMETHTL, YTO HaMepeHHe ITOi TYMAHHOCTH OHIO 3aTPYA-
HEHO, BCAEACTBHE OTCYTCTBHA BBUISISAIILIHXCS Y3JI0B, YTO BIIOJHE CCTECTBEN-
HO, TaK KaK OHa-—THna Sh M pMeer NOBOJLHO OXHOPOIHBIL 3Be3AHBIA (ol
Hecumotps Ha 370, NPH H3MEpPEHHH ee Mbl CTAPAJHCh BHIABHTH H H0NO6pATH
GoJiee BJH MeHee EblpazKeHibie HHTepecHble TouKy. Havepenns noOKasai, 4ro
MBl BloJiHe MO@eM H3MepsiTh TYMaHHOCTH Jaie C EJ_E]HO[)OILHIJ{M [bCIHOM.

TL!i*’.U‘-.! n(-r_EJEl'.'.’-f.“-l. MBI MOZKeM CUHUTAaTh, YTO BHErdJaKTHUECKHE TYMAHHOCTH
tHna Sh ne HA0T lEt'*;lH{')H"nEi{ll.lt('r H3AVHEHIT, HO eCJIH H NaloT, TO OUeHb Maayio,
XO0T5 H HEOCTOPOMKHO JIJaTh TaKHe 3aKIoUueHtda Ha OCHOBe I[HME‘.pe}lllﬂ JIH1L B
OAHOM TYMAHHOCTH.

Tymaunuocrs NGC 3583; i S, JLast 5701 BHEralaKTHUCCKOH TYMaHHOCTH
MBI HMENH Jnilh oauy cepuio Heratnson. Ilo aawnem Mlenan o i Me
[116] oHa HMeer sReajHVIo Beauuynny, pasiyio [2.2. B' Buay ciaaGoctn ee A
HANIGFO HHCTPYMeNTA, B Hell MOXKHO OO HSMEPHTH JHL aipo. Crenedb
MO PH3ALMY M5 9T0H e1HHCTBEHHOA TOMKH MOJNYUHIIACH PABHOH BCErO JHLUIL
19, T. ¢. NpaKTHYeCKH MOJApH3aNlsA papHa HyHO. :

Fa npumepe AAHHON TYMaHHOCTH H TPeX MPEABLAYLIIX MONHO KOHCTATH-
pOBATH, YTO HANyHeHHE silep BHeralakTHHeCKHX TyMauHOCTEH Sh it Se e no-
."!}I}]Il"}UIHH{D HJTH nn;mplmor&mm BeCchMi He3Ha"dHTeJhHO.

C 1enbio onpejlelieHHa OUHGKH H3MepeHns, Mbl HSMepPH/IH OXHY H Ty e
mieHKy (HeraTHs) Tpu pasd. [lpn stoM et MOCTYNAIH TAKIKE, KAK NPH H3Me-
pelrrm T[)L‘K l)i]f-]l[b]N HEeraTHBEOR. (._).‘Lll'd H Td Ke HIASHKA [0S n:mepemm BEIHI-
Majack 03 MAKPO(OTOMETpPA Il 3aHOBO BETARIANACH I NPH 3TOH onepaiui
npHAOH OT(OKYCHPOBBIBAACH 3aHOBO.

Ha ocHOBe 9THX H3MEPEHHIT OHOTO 1L TOIO e HeraTHBa, Mbl Kak Gul Bbi-
UHCI M CTEMeHn NOMAPHAANNE 113 H3MEeDEHHH TPEX HeraTHBOB, OTHOCHIIHKCH

t Tlojx hoHoM BHEFATAKTUYECHOI TYMAHHOCTI ML MODAsyMeBaeil e OHOPOAHOS
1!306|'J:‘:‘.im[[|[0. He BLIJAGIAIeecda CITHPAJTAMH.
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M3 mee cJedyer, 4TO KOTAA HSJYueHHe O : ‘

: nsueg:ﬁ::e Ha :ﬂxp(’nqmmuerpe, XOTA pPeAKO, HO BCE-TAKH MOMET [OKasaTh
I‘ib.iiﬁpilsaumo no0 7—8%-o8B.
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OYeBHAHO, YTO eCAH H3TYYeHHe 0OBEKTa NONAPHI0BAHO, TO owHOKa 6y:.}e-r
neficTeoBaTe B 000X HanpaBaennsx. Ecin K 570l owHOKe npHGaBHTE ellle
(hoTorpadHuecKyio OMHOKY, 3aBHCALLYIO OT l]pOﬂB.’lCHE[."J: HeTOUHOCTH THAHPOB-
Kit # 7. 0,—8 5%-08, TO oumbKa Moxer gocrrub 12%. Hecmorpsa na onry-
THMOCTh Dl.lmﬁlﬂi, Hanld H3MEDEeHHHA B Cay4at 3aMETHOH NMOJAPH3allHH HYXXHO

CHBIMH.
Cqm?}g :S;fc?ﬁ}:ue HCCAEA0BAHHA CJIEAYeT PACUWIHPHTL B CMAIC/IE H3YYEHHHA 110-
JiApH3aNHH BHEraJaKTHYeCKHX TvMaHHocTelf THnoB Szn E. :

JKenatenpHo NpH STOM BHNOJHATH NOAOGHYIO paGoTy Ha HHCTpYMEHTe,
HMeomleM 0oJbIlol MacliTal, c Helblo H3yueHHs GoJee HHTeDeCHHX fAeraJjed
BHETa/aKTHYECKHX TYMaHHOCTeH.

3aKaHdHBAS HA STOM AaHEYIO YacTh paGOTH, MepeiiieM K H3YUEHHIO MeXK-
SHE3JIHOTO NOTIOIEHHES B I a1aKTHKE CTATHCTHYECKHMH METOHAMH.

Y

FAABA JIATAA

H3VUEHHE ME)X3BE3JIHOI'O [TOTVIOIIEHUA H OPYTHUX
XAPAKTEPHUCTHUK I'AJIAKTHUKH CTATUCTUYECKHMMH METOIAMHU

§ 36. Pacnipenenenie snean no CHEKTPATBHBIM KJACCAM B TEMABIX H
CBETARIX yHacTkax Muaeunoro Myrut

ACTPOHOMBI ¢ aBHHX TIOp IIBITAIOTCA OOBACHUT HEOAHOPOMHOCTH Miteq-
HOro IlyTH, BeIpAKAMOIHEC B HATHUMH CROTIBIX K TeMHBIX MECT B Hem,

Panbuie cunrann, uro sce sty HEONHODOHOCTH BHISLIBAIOTCA TEM, uTo B
I'anakTake noka eme ne yetaHosmaocs CTALLHOHADHO® M HellpephBHOe pachpe-
AEEHHE SBE3J. DT0 MONIO OB, B YACTHOCTH, TOBODHTL B M0J63Y TOrO, UTO Ha-
uwra PamakTika npexcrasssier CIIHpaNLHYI0 TYMAHHOCTh, CXOIHYIO ¢ BHera
JIAKTHUECKHMH. B Hacrosinee Bpems Bonpoc Hesipast cuntath pemrenarim. He-
KOTOPBIC HCCIIENOBATENTH CKJIOHHBL IPHITHCATD 3TY KJIOYKOBATOCTH TONBKO HIH
Gonbllie BCero MorMOmarolel Matephu, a Apyrie—Haobopor. Hecomuenno,
4YTO O0JIbIIASA 4ACTh HEONHOPOJHOCTH BHI3BAHA nornomanmei  Marepuedt.
Moo cka3zats, uTo noromanmasn Matepusa nectput [anakTuky, Ho npn-
MHCATH HAOJI0aeMYI0 HEOJMHOPOIHOCTE B pacnpefieleHHH 3Be3/ LENHKOM eff
GBTO 6Bl TOKE HENpaBWILHO, TAK KAK 3TO He HaXo[HI0OCE Obl B COTVIACHH C
BECbMa BepOATHOH CAHPAaNbHOR CTPYKTYpoit CamaKTHKH. Onnako, B HekoTO-
POM CMEICJe BHI Aaulell [anakTHKH 3aBHCHT OT TOTO B KaKmx JIy4ax MH ee
paceMaTpHBaeM, Hanpuvep, B HH(pAKPACHKIX JyyaX OHA MOXET HMETh Apy-
rofi BHL. -

flcHo, uTo B cayuae cnupanpHOf CTPYKTYpHI Haulel I'anarTHkH B BEHgH-
MEIX JIyyaX, 3Be3l PAHHHX CHEKTPAJIBLHEIX KJACCOB HOJIKHO GHITH GoJblie,
AHAJIOTHYHO TOMY, KK 3TO HMEET MeCTo AJIS BHEraJaKTHUECKHX TYMaHHOCTE
THIA Sc. Ho ¢ ipyroft cTOPOHEY, et HeoIHOPOAHOCTH B pacrpefeeHHyd 3Beaq
BAISBAHBI TOLNOMIAIONIE! MATEPHEl, TO H B STOM CJIV4Ae MbI JOMKHA! HABIIO-
AATh B CBETJILIX O6JIACTAX 3BE3NBI PAHHHX CNEKTPAJBHBIX KJACCOB B GOMBIIaM
HHCTIE, 9EM B TeMHBIX, GJIAro/Apsa NOTIOUEHHIO B NOCeAKHX, BechMa HiTe-
PECHO TIPOBEPHTH H KOMTHUECTBEHHO OLEHHTDL 3TO SIBJIEHHe IJIA PASHHEIX 06Ja-
crefi CanagTHrH.

B cesan ¢ stuM MBI nocrasmimu nepex cofoit 3anauy Hayuenus pacmpe-
ACNEHHS 3BE3JL PAHHHX CMEKTPAJILHBIX KTACCOB B TEMHBIX H CBETVIBIX MecTax
Muneunoro ITyTH, HCMIONB3YS ¢ STOM IIEVIBIO KATANOMH Bergedorfer Spektral —
Durchmusterung (BSD) 1. 1. I, II. Henry Diaper Catalogue (HD) w nacriu-
0—=Henry Draper Extension (HDE).

Hsgecrno, uro Takoro pona pa6oTamMH MHOTO 3aHHMAJHCE ILREACKHE ac-

* Tlpejsaputeasiioe HECAROBANNE AaHHOTO BOIPOEA ONYOAHKOBaHO HaMi & Biog-
AeTele Abactymanckoil Ofcepsatopuin My 6, 1942,
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1 TeMmbe yaaeTky. JIag sTolt uemd Ml ofpamanics :
Poc Kanppepra # K Kapram dpanKiAnE-ALAMCE
Moo Oauxe ApYr K

gacy Pocca W
TeMmpie [ CBETAME TAONIAAKH BLIGHPAANCH K&K
Apyry B noaoce b= 405, [ledTpsl Naphbx NACIHIHA0K ll:1‘|l\"Iel.l¥£Clr 'HU BO3-
MOMCHOCTH ¢ DABHLIMH PATAKTHUCCKIMI uPOTAMH, ¢ Heblo H3bexarth CcH-
CTEMATHUYECKHX TOTPEWHOCTEH B KOHUCHTRAUHH, 5 ocobeHHOCTH,—B chyuae
spesx B. KoanyecTBo MOACUHTLIBACMBIX H cpaBnuBaeMblx 3831 OpanoOCh CTRO-
ro ofiBareBhM. Ho TAK KaK B TEMHRX ofnACTS: 3BE3A MEHbLIE, HeM B CBaf-
JBIX, TO B NepBHX MpHXoAnaock OpaTh HOABLIYIO NAONIAAb, YEM B NOCISAHHX.
B ratasore BSD jdercs COSKTPAIbHAR waaccnuKalug 3sean B IUIO-
mankax Kanrefina Ha naouiain 3140 X 31460 5 Kawaof, MO3TOMY STON TH10-
HIa/bIo ¥ NPHXONHIAOCH OFPAHHUHBATHCH TIPH BRIOOPE CHETABIX 1 TEMHBIX MECT.
E CrocTROHHO, MTO s HANeH LHenl HeBOSMOKHO 1HPOKO NOJIb3OBATRCH Kara-
sorom BSD, NMOCKOABKY AAf BIOJHE YAOBAETEOPHTENALHOTO ¢paBHeHHsl Heao-
XOMHMO HMETH KAACCHOHKAUMIO 383 Ha A0BOILHO Goanmofi naonans. Kara-
qor HD HHCKOJABLKO He OrpaHWuMBaeT Hac B pribope niomiajged cpapHeHnd,
HO MOMCHO CUHTATD, STO OH TOAOH JAHUIbL A0 8.5 3B. BEAMUHHDL, 4TO SBIACTCH
J0BOABAD GONBLINM HEAOCTATHOM. W3z kartazora HDE namu ObUIO MCNOJAB30-
BAHO HECKOBKO naomanok. Karanor Baxmanua [138] (momoaHUTEIbH b
tou BSD) Hamu He ObL1 HCNOAL30BAH BBHAY TOIO, WT0 H MElLiiics B Halle
PACTIOPAXKERNA TOM Cro He BKAIOYAeT ACHO BHIPAKEHHBIC TEMHLIE H CBETJIbIE
yuactki Maeunoro Iytn. M3 karamora BSD 6Bi10 HCMOJAB30BAHO 7 MJIOIMLA-
Jok Kanrefna NeNa 8 9, 18, 24, 25, 40, 42. Bee oHH pacnoioxenbl B
Maeunom TIvTH ¥ NPHTOM B TaKHX YUACTKAX, I/le HAXOAATCA CBETAbIE H TeM-
npte yuactkn. M3 katasoros HD namu suGpano 14 nap mromanok. Ilpu BH-
Gope NAOMA0K JUlsi CPAaBHEHHT TEMHBIX M CHETIBIX YMACTKOB, Kak yKasalo
BHIIE, Mbl N0Jb30BANNCH atidacoM Pocca, a Takxe kapramu P pamnk-
aun-Axamca B ariace Pocca Kamiad xapra oOHApYKHBACT 3aMeT-
HYIO OMHOKY 10J1s, ¥ OAHH H TOT e O0BEKT B ONTHYECKOM MEHTpE KaKercs
ypeaBLbyAiHO APKHM, 4 HA KPAK KApThl—OUeHb cAalhiM, uTO HeCKOJIhKO 34
 TPYAHANO VCTAHOBJIEHHE TEMHBIX H CBETJIBIX VYACTKOB.

B ra6auue XLIV nadbl 3KBATOPHAJNLHBIE H rajakTHYeCKHe KoopauHarb!
[IEHTPOB 5THX CPABHHBAEMbIX Mex/1y COGOMH, MONAPHO, CRETJBIX H TeMHBIX [U10-
aaok.

Kak sujiHo H3 TaOJHIEL, CBETJIBE YUACTKH He HAXOAATCHA B peHMyLLecs:
BEHHOM HOJOXKEHNH TIO CDABHEHIIO C TEMHBIMH YUACTKAMH B CMblCIe ranan:
THUECKON IHPOTH. 3TO XOPOIID BHAHO H3 cpenunx sHaueHui 4-b u--b; mat
eBeTNbiX vuacTKoR HMeem +49.04—5°10, paa temppix— -+ 47901 — 5°.15
R e e L L
LPVIHs—TEMHOMY, TAK YTO B KﬂHEl[Lb:CJIe YRRl et o geesl)L o X
PAAAKTHUECKHUX m;ipomx Blbﬂleﬁr HOM HTOFS, [k CTOMS ESHAYHTCID] S

» JOMKeH eraxuBathes W i cperapx ¥

-
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mn fwn.mux Tymimmc‘re;"[. [osromy sdyderr, oOHRADVIKHBACMBIH N0 JAAHHBIM
c;i __Il.yJQl!lHX patail XLV u XLVI, nensan o6bicHiuTs BalsaieM rajqakTidge-
CKOH KOHIGHTPAILHY,
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3 118 41 |— 7 0o Ezcu 18 50 |= 3 oo Agl 354 0l — 3 3] 458 o! — 36
4 |18 09 — 17 3oi Sag 18 27 |—10 00/ Seu 341 0] — 1 4, 3475/ — 18
? 19 28 I:{;:S uo‘(\;ul-Saglm 12 i—:—u 3¢ Agl ato| — 17 140/ —135
b |22 05 40 oo| Cvg 20 58 {452 ool Cyg 44 0| 4 3 5
71212 l+58 09 Qas-l’cr- 3 10 W‘—:—5,; co, Per 102 0| — i’ :; I?? 3 t ‘? g
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B ra6anue XLIV gamorcs HazBaHHA CO3BE3HH, B KOTOPBIX PacHOJ0MKeHb

HEHTPbL Bb!ﬁ]‘.‘iiliHb[.‘I 10L1a 10K, K.-:]h.' BHAHO H3 Tﬂﬁ.‘]ﬁllbl, KdaK TeMHbIe, TAK H
CBeTJble VUACTKH 4allle BCETO pacrojoxeHbl B OJHOM H TOM H{e CO3BesIHH.

B cayuae, Koraa JaHHON TIJIOUIAAKE NPHIHCAHO /B CO3BE3/Hs, STO O3HA-
"aer, 4To LeNTp 5TOH 1UIOILAAKH pAcHO/IOKeH MOUTH Ha rpaHHUe Memay HH-
MH, i QUeBH/HO, BHIOPAHHBIA YUACTOK PACHONOMKEH B 00OHX cosBesgusax. B
HEKOTOPLIX C"]_\_"!Gﬁ\l ABE cp;mmmaea\me NJAOINAAKH OXBATHIBAIOTCH YACTHUYHO
TPEM# CO3BE3AHAMU.

[loncierh 3Be31 A Beex miaomanox Hs karamora BSDI, 1T zarores B
Tabnune XLV, Anasornysas raGauna XLVI coorsercTeyer mojcderam o
katadoram HD # HDE. B el npHBOAATCA UHCIA 3Be3Ji COOTRETCTBYIOULHX
CHERTPLALIBIX KIECCOB H B COOTBETCTBYIOUIHX INIOUAAKAX.
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LaTsomm l

B nojcueTsl 38e3j A4HHOIO CNEKTPAJIbHOrO KJ1acca BXOAAT BCe 3Beakl

COOTBETCTBYIOIIKX MOAKAaccos. Jlyume 61110 Obl BECTH NOACYETHl HMEHHO 10

QomKnaccaM, HO JJ1s 3TOTO HYXHO HCNOJABSO0BAaTh 60JbIlI0e KOJHUECTBO 3Be3.

Wz TaGaunst XLV BHIHO, 9TO B CBETJAO0M 0GnacTH sBe3/inl Kiacca BuA

BCTpedaloTes Hallle, YeM B Temuoft obaactu. B 12-om # 13-oM cronbuax ja-

B A
OTCA OTHOLIGHHS -—B-c— H, I_ 3HaUYCHHA KOTODHIX MNOILTBEPHKIANOT BHIIECKA-
T

sannoe. Uepes B, B, A n A 0603HAUHAH B NPHBEACHHBIX TaGMHIAX
XLV i XLVI ancio 3863/ COOTBETCTBY!OIIMX KAaccoB B u A B CBeT/IBIX H TeM-
HEIX yuacTKax ['aaakTHKH,

Ecau npuHaAts 15 38e3] Kiracca A epeaiorn a0CoMOTHYIO BEIHIHHY DaB-
HOR 1.8, a puamEMYyI0 penmuniy 13.0 (npesesnbHas BedHuHHa KaTasmora BSD

i

paBHa 13.5), TOrAa N0 OTHOLIEHKIO A7 TOH TPYNONE! 8Be3Jl, KOTOpas Bbl-

4 AT

3BIBACT PASHHLY, Moaydaem paccroasue nopsika 1070 mapcex c yuerom mo-
raonierns B 1.0 3BezAHYI0 BEIAUHHY HA | KHJAOmapcex, AJf CBETHON 06JacTH
Fanarrtuen. [lna sHAYeHHA TOMJOHIEHHA HAMH OBUIH HCHOJB30BAHBI HAIIH
nanAele 06 H3GHITKAX 1lBeTa B CBETJHIX yuacTkax Mueunoro ITyru.

3pesnnl THNAd B A0MKHE NOKaselBAaTh 00jee De3KYI0 KapTHHY, deM A,
OAHAKO B CBA3H C HX MAJOUHCASHHOCTRIO H OCOOCHHO C TeM, UTO MOJICYETHl Be-
JHCE He Ha G0JpWIOH IVIOLIANH, OHH TNOKAa3WBAOT TAKYIO #e KapTHHY, KaK
3pe3fibl A, Onesku paceTosHus 1o 3se3gaM B uur ge AEIAaeM, NOCKOJIBKY Hac
GoJblie HHTEpeCYeT HHMKHHI Npeies] paccTOSHHA,

Crekrpanehbie kaaccel F, G, K n apyrue mosanne Tunel Berpeuaioresd
B TEMHBIX YHACTKAX ualle, YeM B CBETAHX. ST0 H NOHATHO, IIOCKONBKY MOA-
CUHTAHHBIC HAMH SBE3/IB! NO3/HHX CICKTPANbHBIX KIACCOB, NO BCeH BEpOSITHO-
CTH, He JIOCTHTAl0T TeMHBIX H CBETJBIX yuacTkoB Mieunoro IlytH, T. e. cBeT-
JIBX 064KOB i 00JAKOB MOTIOMAIONIEH MATCPUH, B CBA3H ¢ UeM HX CJIeLVeT
pACCMATPHBATB KAK 3BE3JIbI, POCKTHPVIOIIHECH HA 3TH Mecra, B peayﬂb'ré'rn

K TONYYAETCs TaKasd KAPTHHA, KAKYIO NOKA3HIBAIOT NPHES/IeHHBIe  TAOUILbL
(cw. HEXKE).

B e
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s -ﬂ_cl{q, HTO  SBES/BI-THIAHTBL NI08/(HUX KJIACCOB [OCTHIAIOT MECTOMOJIONKE-
\HHA CHETJILIX H TEMHbLIX Yuacrkop lanakThkH, Ho, NOBHAHMOMY, CpeiH MO3n-
'HHX KJIACCOB MPEOGAANAIOT 3Be3/IE-KAP/IHKH, B CBA3H C STHM, THPAHTH HE MO-
[YT OKASRIBATL SAMETHOrO BJIHAHHS Ha H3yuaeMoe pacnpefefieHHe B CBETJIBIX
YU8CTKAX. . :

B ra6anue XL nauet nogcuerst o xaranory HD u HDE. Kak BugHO H3
STOH TaGJHILL, 3/1ech HETKYIO KADTHHY Nal0T 8BE3/bl CIIEKTPAJBHOTrO Kiacca B;

e
A HHX OTHOLIEHHe i B HEKOTOPRIX ciiyaaax gocrtaraer 3.5, ScHo, 4To OT-
T

i

i (¥
HOLUIEHHA o —{ e xapakrepusyior (DYHKIHIO CBETHMOCTH, MOCKONBKY
7, AT

Mbl CDABHHBAEM XOTb H paBHOE KOJHUECTBO 3Be3]], HO pasHbIE o0beMbl npo-
'CTpAHCTBA, B CBASH C TeM, HTO Mhl GBPEM 15t CPABHEHHS Das3HBIe TIOMAanH.

st Biﬂl{HCJIe]l;Hﬂ PACCTOSAHHIH, C KOTOPHIX HAYHHAIOTCA CBETJHe YUACTKH,

¢
10 OTHOLUEHHAM -—ﬁ-_ MBI TIDHMEM CpEXHI00 aﬁCOJlIOTH)’ED BEJTHUHHY JIJIA 3BE3M
. T

CHEKTPAJBHOr0 Kiacca B pasnoi—2.0 B npeaencHy: BelHYHHY Karajora
paBHOW 875, 3 TakiKe, KAK BHILIE, NpHMeM morjomenue 1™m0  Ha | Ku-
JIONApCeK A CBeTJbIX yuactkop Mueunoro [ytu. [Monbaysce manee dopmy-
Joi lgr'=lgr+4- 0.20r, noayuaeM, uto B CpelHeM Mo 3THM MAOMANKAM CBET-
JIble YUacTKH PACOPOCTPAaHIOT CBOE BJHAHHE Ha SBe3fbl B H0 pacerosiidf B
r=850 nmapcek,

3Be3ant A, coriacho Tadauue XLVI, nogassipaioT HesHAYHTENLHOE BIfHS-

HHE CBeTJIbIX 00J1aK0B, NOCKOJBbKY

; B CpelHeM JIJI5 BCEX II0INanoK, paB-

AT
o 1.18. Oanako, HHTEPECHO MPOM3BECTH O 3Be3xaM A BHMHCIEHHE Takoe
e, Kak [ada 3pe3n B, MOcKoJAbKY 3Be3fsl A NOMIKHEL JATH HHUMKHHH mpegen
paccrosias. [IpHHAMAas BepxHHI mpefnes aGCcOMIOTHON BenWurHel M, mas
3pess A, papHeIM—O0™ 6  (HIGKHMIT npefes MJIsl HAC He NPEACTABJIAET HHTe-

Ae
peca B BHAY TOrO, 4TO OTHOLIEHHE -T- H TaKk OJH3KO K 9}1111’11]118) ., MBI TOJY-
ERY |

YHM pAacCTOsiHHE, [Je ellle YYBCTBYETCH BJIHSHHE CIHpAaJbHEIX DYKABOB, paE-
HeiM 650 napeex, Taknm o6pa3oM, 3TO pACCTOSHHE, KaK VKA3LIEAJIOCH BHIIIE,
MOJIKHO CUUTATHCA HHIKHHM NpelefioM (CM. HHIKE).

MozKHO cKa3aTh, YTO TOT DPe3yJIbTAT XOPOLIO COMJIACYETCH C MpEenmoJo-
seHneM, uto MectHas CHereMa HMeeT pajnyc mopsaaxa 500 mapcex, sa mpe-
JEJIOM Hero HAYHHAGTCS ViKe BJAHSHHE COHPANBHBEIX DYKABOB [anakTHKH.

He vyiKHO 3a0bIBATH, YTO 3TO PACCTOSTHHE OTHOCHTCH B CpeJHEM KO BCeM
MOACUHTHIBAEMbIM TIOmAankam tabauusl XLV, onmako He mek/moweHa BO3-
MOXKHOCTB TOTO, 49TO, €CJAH CYANHTH HO OTACABHBIM IUIOLLANKAM TOA XKe TaGad-
1ik1, HEKOTOPHI@ CIHpalibHble pyKaBa MOKAXYT CBOE BIHAHKE HA Gojee GIH3KOM
paccTOSIHHK (CM. HHIKE).

Eenu temabte yuactkn B Maeunom [Iyti Osuln Gbi BRI3BAHBI TONLKO MO-
pIIOLLAolel MaTepHell, To Mbl 3TOrO SBAEHHS He MOJIKHBI OBTH ObI HaGJNO-
narh. Takum 06pasoM KoHcraTHpyercd (PaKT HEOQHOPOAHOTO HaceleHusi [a-
JAKTHKH B CMbICTIe CMEKTPaJbHOro coctaBa ssesi. [TosToMy (hYHKIHIO cBeTH-
MOGTH HeoOXOMHMO ONpeJeIATs pasfelibHO )i CRETIRIX H AJA TEMHBIX objaa-
erefi FanakTHKH.




I"napa oHTaf

| Guerame yuactkp | Teume yeacrkm 5 | ' g,
L0 Goaen gifgdo | dbgmo odpda | B | Ac EG QR | NOSRURIR
£ X | 7 Wi z : ‘i“"_‘! "‘1;;‘ ,'—'l—| n “:" x“a-'.:ibs.‘.al")bd-
BLIAF Glx,miﬁi;\!1=’;(}!x.,\i ] | Jusgaen
. ! e R PN s PR, (i
r | 4 A I | i
HD alia] 20lozlial 1r b o7 rzlasiazf oas f1gr)2g2 771 3 | Oph
alzrl 3115y 8} a1 ‘;1:! 220 B10] 88 12.48 | 241 160 10 | Aql
siast azl 6f 71 16 & 9 asitglaaf 17 1278 003l 77 10 | Seu-Aql
4‘34 10 6} 41 o | bl afro t2f 9 | 300 {091 | 50| 7 | Sag-Scu
stxal gy 94 Ti 18 °t23u13'1‘- 16 200 1,35 | 1} 13 Vul-1ql
6138 60 12 8] 20 (11} sltm'u Al [ 345 [ 090 121 17 Cyg
7i46 70, G X5. 2% _',-m; 74,29 10 26 § 2.30 | 0.95 | 105 | 26 ’ Cas-Per
ﬁiﬁj‘l!?l 531521 83 5;,7&3&:‘-1‘305 97 | 1.64 | 0.97 | 440 32 | CMa
9.38 43|29l 0| 21 | 7 38(24 123 28 | 2.57 | 1.10 | 120 | it Ol
10l17 {1ool47 12| 69 113 70159154 | &4 JO94 | 145 | 265 | 13051 S0Oph
1ifa6l 53116} 91 33 ¢ 6 39125} 15) 34 {207} 1.36 \ 127 | 12 | Oph-Agl-Ser
12{18| 20 2| 4} 15 | ol a8l 3| 3f 16 f2oofo7| sof 17 | Gy
HDE1} 6} 50,25]231 15 gl 34128124 23 [ 0.67 :.,r,rlnﬂ Aql -
al4al 7alzilall 34 las| Balszlazl 41 f 2801086 {200) Cyg
A seaieth il
Cpeauec 2.0 1.18 |
P Wemsem |

[Ipiiag B0 BHIMAHHE BCE BHIIEHSI0KEHROE, Mbl IDOH3BEIH TaK/Ke OTpo-
AesleHAE TIPOLEHTHOTD COCTABA 3Be3] AaHHBIX CMEKTPAJEHBIX KJAACCOB B TeM-
HHIX H CBETJIBIX y9acTKaX. D710 onpedeieHie cAelaHC TAK:KE A0 NpeaeibHol
BesHUBHb! KATAMOTOB /A 3De3] CHeKTPAJbHbIX KaaccoR B u A

B raGanue XLVII gaercs cpaBHeHye NPOLEHTHOrO cocTaBa 3Be3s THia A

Tabamna XLVIL gtéomo
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C 1eabio CpABHEHHs HAUIMX NOACYCTOB € pe3y/bTaTaMu Baumaca, Mbl
BRJAIOHINIH B 9Ty #&Ke Tauily cOOTReTCTByioHe AaHthle, BISTHIC 13 padoThl
YIOMAHYTOrO ABTOPA JWIA ILIOLLEAKH Ne 5 (csernasm o6aacts) 1 Ne 3 (TeMHas
offacts) - 1o HyMepanud Toro e aropa.

B raGmuie XLVIII gapoTcs peayastaTsl nofcdera sBesi AL CHeRTpaih -
HOFO KAacca A B npoleHTax B (YHKUHH 3BE3[HBIX BEJHUHH H JHUIB TOJBKO
JUTST TPex MAoULag0K H3 KaTaa0ros BSD u HDE.

B vkasaHtol 1aaune KaKaan BepXHis CTPOKA COOTBRICTBYET CEET/IOMY
VIFACTKY, 4 HHIKHAS—TEMHOMY.
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[ToJp3ysich BhillerplBeeHHBIMH TAGANUAME, Mbl [IOCTPOMIH KDPHBRIE 34-
RHCHMOGTH HHCJIA 8Be3n OT 3RE3IHOH BEeJHUHHBL /51 HEKOTOPBIX HanOo/Jee HH-
TePECHBIX ofnactelt Mueutora [lyTi, NpHYeM cpanHHBAEMBIE MEKLY coboii
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 yeumas H CBeT/af 0GNACTH BIATH PASHON MUIOLLAAH, HO ¢ OIHHAKOBLIM 4HMC-
o 3Besfl. K TOMY ke CpaBHeHHe NPOH3BOAMIAOCH 110 OTAILHNM CIEKTPAb-
MM RAaccaM. MOMKHO TNOJNYUHTH NpPEX/e MPOUEHTHHIA COCTaB 3BesN A
VTIOMAHYTEIX NVIOUIAAOK MO CNEKTPadbHHIM K1accaM, a MOTOM CPABHHTbL HX 110
" BO3PACTAHHIO 3BE3NHON BeAHuMHH, HACHO, YTO MocTpoelHbie TAKHM olpasom
~ KpHBHE HECKOJIBKO CXOAHH C KPHBBIMH B HanecTHOM MeTonae Bouab ¢ a, HO
OTAHYHE OT HHX, MOCKOALRY, B ciywae Boubidra, cpaBHHBAIOTCH UHCAA
3Be3] B NPOLEHTAX NPH VCIOBMH DABeHCTBA NOJCYHTHBAEMBIX ILTOLIANOK, a B
HallleM—CpaBHHBAIOTCA NPOIEHTH NPH YCJIOBHH OAHHAKOBOTO YHCJIA 3Be3J
Ha ueprexax 18, 19 i 20 npeacrasiensl KpHphe, OTBeuatoulie TaGaHIe
XLEVIIL 7. e. oTHocsuHecs K asyM naoumaaxam [TK NeMe 9 n 24, kotophle
TOACYRTHBAIHCE 1O Katanory BSD, u x naomazke B o6nacTH cosseanns Jle-
Gens no karanory- HDE. Kprsbie noctpoern 415 38634 CHEKTPATBHONO KiIac-
ca A
Bynem cunTaTh, UTO pa3fBOSHHE NPHBEASHHBIX KPHBRIX YKa3dbiBaerT Ha Ha-
4aJ0 CBETJ0H 00JacTH, TIOCKOAbLKY, COMIACHO BHLIECKAasaHHOMY, Ha NMPOIEHT-
HHIl COCTAB 3Be3Ji MOTVT BAHATH KAK CBETJHE, TAK H Temuble yuactku Mueu-
HOro H}'Tlr{. l'lpn STOM, ECJIH B NJaHHOM Hanpap/ieHHH onpeneieHo pacCTosIHHe
TEMHOH MaTepHH KakuM-HEOYAbL cnocoboM, HanpHmep, MetogoM Boabd a
HAH ADYIHM, a pa3jiBOeHHe Haummx KPDHBBIX HAYHHAETCH Ha Gonee GIH3SKOM
PACCTOSIHHH, TO STO VKASHIBAET HA TO, UTO DA3ABOCHHE BLI3BAHO ACICTBHEM
CBETVION 067aCTH, T. e. 3pesgr0e 0haaK0 GaHMKE, YeM Hauai0 TeMHOA MaTepHH,
Kax BHIHO H3 STHX KPHBHIX, BAHSHMWE 3Be3j THNA A, N0 A4HHBIM TUIOMALKH
Ne 24, noxomut 10 pacerosnua B 490 napeex, T. e. o rpannn MectHoft Chere-
NH. B cayuae nromanku M 9 kpupas nokaswBaeT TAKOe JKe BAHsHHE.
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Teneps Mbr SATPOHEM' BONPOC O PACCTOAHHAX, NONVUEHHLIX ¢ NOMOTILI0

‘BHULENDHBE/IHHBIX KPHBBIX, 4 TAKXeE [0 OTHOWCHHIO -{._ SICHO, 9T0 BesH-
Ae ’

z T
GHHH —— [7151 3BE : 7
G A, bl a1 A, npusegennse B raGanne XLVI JADIKHEL COBITAfATE ©

L)
— o : ATAn0r: . O
T, COOTBETCTBYIOUIETO KATanora W MAOULAKOK, MOCKOALKY st ipe-

EEABHON BEJIAUHHBL KATAJIOTA HMEeM:
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Ho mecte ¢ teM sicho H TO, YTO MO KPHBBIM MBI MOJKEM MOJYUATH Gonee

HHBKYIO TPAHHILY, MeM 1o =y TOCKOULKY floc/e/ilee OTHONEHHe OTHOCHTCA
K npg_mmbuoﬁ BEIHIHHE KATANOrd, 4 110 KPHBBIM 5TO OTHOIEHHE MOMKHO rpoc-
Jl_e.nH_Tb. nq BEIHIHHAM 3BE3)L pACCMATPHBAEMOIO KaTaJora. STHM H oOOBAC-
HHETCH MEHbIUEEe 3Havenne-—490 napcex, moayuennoe ro KPHBBIM, OTHOCA-
HIHMES K noacueram no katagory HD, mo cpaerennio ¢ 650 mapcek, nony-

YeHHBIMH 110 Ty UnHOcAleMycs x mojicueram no karanory BSD. Ouw
v "‘r
Morii GLl COBNACTDL, el -~y GbLT0 OBl O0Jiee GIH3KO K efHHHLIE, HO Ha cAMOM

Aene Mut HMeeM 1.18, 1 KpoMe TOro oueHb MHOFOE 3aBHCHT OT TIPHHATOR a6-
CONMOTHON Besinuuibl. Kax 6b110 cKasaHo seiie, A5 A 1o katagory BSD 6biaa
NpHHATA A0COMIOTHAA BeaHunHa M= 4172, a n1s HD—sepxmufi npeaen
M= = 0"6 Bor OCHOBHBIC MPHUHHB PACXOKIECHHS STHX paccrosauuf, [lpu-
HATHE HAMH JIJid BepXHEro npegesia aGeoalOTHOH BeJHYHHE M= —0m 6 prizpa-

A
HO TéM, YTO IIpH ﬂp![ﬁ.-’l[l}KCHHH OTHOIIEHH A R K eOHHHIe, Ha Hero H.EﬁCTBy'

10T JIHIIb 3BES/LI, HMelolHe GoJbluHe A0COJNIOTHEIE BEJHUYHHEL,

Biinskoe BiansiHHe CBeTJbIX OONAKOB HEBONBHO HATalKHBaeT HAC Ha
MBICJIb, YTO OHO paciipoeTpaHseTcs Bravob caMmoit MecTHoit CHcTeMBI H 9TO
HAKJIOH [OcJIe/(Heil cBA3al ¢ 3THMH obsiakaMH. B CBA3H ¢ 9THM Mbl NMPOBEH
no tabaune XLVI cpanHenne o6aakoB, peayJbTaTe! Yero NOATEEPAAANOT STy
MBICHIh. -

A
Okasanoch, 4YT0 cMOTpA N0 gaHHbM Tabauusl XLVI v no —  Gnmxe

AT
BCero BJIHAHHE PACOpPOCTPAHSIOT 3BE3[HHE 06JaKa B CO3BE3THAX 3MeeHOC-
va 1 Opia. Ecin B3ATh S5KBHBAJIEHTHHE KOODAHHATH MAKCHMAJIBHOTO OTKJIO-
HeHHA B OfHOM cropore nmosica T yorbna paBeemvp 17%, —10° 1o K sTO%!
Toyke Gausko noaxoaat miomanky NeNe | n 2 n3 raGauust XLVI, kotopuie
HaxonsATes B co3pe3anax 3meenocia  Opaa. K comaneHuio, B ApYroi Touke
MaKCHMaJBHOro OTKAOHeHHs: mosica [y b4 a, KOOPAHHATHI KOTODOH pas-
Hbt  5"07 u <99, Geia BbiGpaHa TOJIBKO OAHA Iuomanxa Ne 9, B cO3Be3qHH
OpoHa. Jlns npHBeAeHHBIX MUIOLIA/IOK, OTHOCAIIHXC K ofHoH yactn Mecr-

Hoii CHCTEMH, OTHOLIEHHE T_ paeHo cootBercTBenHo 2.22, 1.41 u cpennsas

Ae ‘

BeJIHUHHA T paBua 1.81. Ecaii BOCMOJNB30BATHCS STHMH OTHOMIIEHHAMH H

KpHBBIMH uepTexeir 18, 19, Mbl CMOXEM MOJNYTHTL NONPABKY PACCTOSHHA TaK,
yTOGE! OTHOIUGHHE CTAJ0 paBHEIM | H MMOCMOTpETh, NO KaKOTO pPAcCTOSIHKR
pacnpoCTPaHsIOT CBOE BAHAHHE SBE3[IHEIE 001aKa B Br-geeﬁocne 1 Opue. IMoe-
JIe HCrpABJEHHS PACCTOARHS N0 KPHBBIM HA Am = 2.5 SBeS[HOH BEJHUHHAL,

NOIYUHM —‘\Jl =240 napcex.
£ T

Kak BHAIO, 9TO paccTOfHHE COOTBETCTBYET MOJMYTH A0 Kpas MecTHoi

Cucrempl. TakuM o6pasoM, B NEpBYIO odepeib, 3Bes/iHble 00JAKA B CO3Bes-

nnax Smeenocua H Opna pacnpocTpaHAIOT choe BAHsHHe Ha Mecrhyw Cn-

CTeMy Ha CTOJb GIH3KHX PAcCTOSHHSX, a BO BTOPYIO OMepe[b—CBeTble MecTa,
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wax Opnona, JleGes, 3Men W APYrHX - i Gonee AQACRIN pacs

A OGPASOM, MOXKHO CUHTATH BEPOSTHBIM NPRIIONOKERHE O TON, 410
as CHeTeMa MMEeT IVIOCKOCTh, CHMMETPHUNO CORNAARIONLYIO ¢ INIDC-
‘CanaKtiky, & BIJIHMBLL HAKAGOH hosca Fvabia efnscHsercs B
aaxos Mueunoro [lyra.
 Upo nakaon Mecriofi Cuctembl 00ycaaBaRBacTes GAUBKIM PACNOJOKE
e Snedjitie o6aaxop Sxeenocia w Opaa, MOATBEPAHAICTCH TAKMKE 1l TEH,
‘l‘m zB-HQJId?:E STHX CBEIVIBIX MECT pacnOa0MeHbi andpysibie  TYMaHHOCTH
* DRuako H3DeCTHO, UTO AWGDAYIHHE TYMAHAOCTH HAXOAATCH He A AaeKHX
|PACCTORHHSX, & HX CBeueHHe QOVCAaBIHBACTCH speaiaMit PAtHAX CHEKTPAlh:
X KJIACCOB, OTCIONA BHITEKAET, XOTS H He OUCHb YBEDEHHO, UTO [I10CKOCTL
pacnpeaetenns AHGHYIHBIX TYMaHHOCTEl JOTMHA coBnanath ¢ noACOM
FPyabaxa Ha 510 ykasspaer Tarke pabota Na6G6aa [83] B KOTODOH
JaHO pacnpejelenue ARG YIHLIX TYMaHHOCTEN B radaKTHIECKHX KODPJAHHA-
tax (ueprex 21, aapMCTBORAHHHR 13 palOTH X a6 06aa). Ha yeprexe npo-
BEEHA TaKHe H}"HKTHPH&H JHAHHEA, NOKA3bLBAIILEAH HAKJAOH NAOCKOCTH MOJ0 -
cbl #pKBx 3ge3 B K maockoetd Iasaktik.
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KaK BHAMM, CYIECTBYST ONpeedeHHas KOPPeAALia Meiy pacnoaome-
unen AHdyaHBIX TyMaHHOCTER M DACTIpedeseHHeM 35esl 3. Ha stoM gepre-
e Mbl IPOBCIH elile 106aBOUHO JHHHIO, H200paHAI0IIVI0 IOCKOCTD MectHofl
Cricrems, copaacko Boxy [67]. Ona nokaswiBaer, Kak HaM KasKeTcs, Jy4-
DiYIo KOpPEAALRIO, HeM AYHKTHPHAS KpHBASL OaHaKO HYMHO TPU3HATH, 110
TOMHOFD COBNAAEHHs M B 5T0M caydae Her, Cieayer oTMeTHTH, UTO Te CO3-
BeaaNsi, Tjie pacnofokens AuddysHHe TYMAHHOCTH: JMeeHocern, Opea, Te-
sien, Opuon, Enunopor, JleGeis, CKOPIHOR U JIp., MOKA3LBAIOT GOAbITHE 3HA-

AL

CneyeT TAKHE OTMETHTH, UTO. BAMAHHE OOABMIHHCTREA paccMaTpuBac-
UMBIX CBETJIBIX YUACTKOB HMEET JIO0BOJBHO AaJIeKoe, foxoaaiiee o Mectuoi
\Cuerembl paenpocrpanenne. Mutepecto, uto no xarazoram HD w no BSD
MOJYHHIHCE CXOAHbIE MEAULY co00H pPesvasTaThl.

Ecay [IpOBECTH HIyUEHHe TAKOro pogd Bo MHOTUx ofjaxkax Mieunoro
H)ﬂ’ﬂ H pACCMATPHBATL HX COBMECTHO, TO 110 Beei BEPOATHOCTH, yiaeTcs 0=
_Jdee yOeauTedpHO OOBACHHTL HakaoH MectHoii Cherempt Seno, uro nocie
s1ore kKaprana MeceTioil CHeTeMbl HOAYNAET CHCHb [IPOCTOE EIG’I;Hc;l(al[[ie, Egnu
970 14K, TO TOI/1d KOCMHHECKOE TIONIOIIEHHe He ABJAACTCA eIHICTReHHON Npi-=

¥ -

YeIHs OTHOWEHHT T. €. NOATBEPAAAIOT BHINECKAZAHHOE,

SEMBHHE MOMABOIHOI0. HOIOIEN IS 1 APYIHE XAPAKTEDHCTHE. . 127

‘: - B
}.4 (OH, OOYETARIHBAIOUICH KapTuny Meernofi Crcrembr. K takomy ke pe-
{ UWIBTATY NPHBEIN €lLe PAHLIIE APYrHe HCCTCA0EAHIS, pBiroderHsle B Abd-
YMAHEKoH obceppatophn astopos [13] w E. K. Xapaxse [63]
S L DOJICE [OJHOFO HCCACLOBAHKA 1pebyercs HMeTh NOYTH CHAOLIHYIO

i :-.&?G-K?Pﬂﬁbﬂyio knaccHdnkanmio ssesn Maeunoro [yru, no kpaiteii Mepe, 10
\ i**ﬁ)ﬂ-'&[ﬁ&iﬂﬂi{ﬁﬁ BOAMUHHBl, ¢ OXBATOM 301 b=-:ri15, HO TO—3djla"a Oy-
AYULIero. i

§ §7. O HEKOTOPHIX XAPAKTEPHCTHKAX BHETrAJAKTHUECKHX TYMaHHOCTEl

FeTh OCHOBAHKA CUHTATE, YTO A0pd H CHHPAH B rajJaKTHKAX passHBAi0-
TCH He HE3aBHCHMO APYP OT ApYra, a b TecHoli B3anmocssasH. ITpu s1om (opma,
pasMepel U CTENEHb PASBHTHIA OMHUX (nanpumep, cnupanei) MOryT ObITH B
OnpeaeaeHHON CBABN ¢ TEMH e XapAKTePUCTHRAMU APYrHX (S4ep).

[TompiraeMcs YeTAHOBHTL XAPAKTED 3aBHCHMOCTH MEHSY BETHUHHON A1-
pa W WHPHHOH WIH TOJLIHEON CIHPEAH BO BHCTANAKTHUECKHX TYMAHHOCTAX.

Jlerko yOeauThes, UTO eCIH pasMepsl s1Apa TYMaHUOCTH BeJHKH, TO Bet
BH MM COHPAIH Y3KH H MEOrouucienss. Ecan e sipo He00/1bLIORO pa3Me-
pa, TO [IHPHHA OTJIEABLHLIX BETBEH Y4Cro ApepbliaeT pa3Mepel CaMoro siiapd,
A yHea0 BeTRell B GOJLIIHHCTBE CAyuaes cHU/KAeTes MO ABYX T. & HaHMeHb-
UM AApaM CHHPATLHBIX TYMAHHOCTE!l COOTEETCTBYIOT Haubojiee pasBHTbE
CIHpAabHBEIE PYKaBa.

- MaoKiio AONVCTHTE ¢ 00JbILOH BepOATHOCTRIO, 4TO HA NAaHHoH CTagHd
pasBUTHs OTHOMIEHHE IIHPHHLI BETBEH AL K IHAMETDY #1pa D), B pasantuHBIX
FYMAHHOCTAX €CTh BeJIHGHHA MOCTOAHHAS!

' AS
VP ‘

MoHO TONTH M jaJjblie; yCTAHOBHB COOTHOLIEHHE MEHILY BeJHUHHAOH
STOFO OTHOLUGHHS H 3BOMIONHOHHOA cTaAHel (THTIOM) JLJIA MHOTHX BHErald-
FHUCCKIX TYMAHRHOCTEl, MOTIBITATCS 34TEM OUSHMTh THI Hallieh FagakTHRI
no suauehnto orHomedus (5.1) aas nooJie HeH.

Durst pellienns 9THX 3a1dd Ml poCHOaB30BANHCE hoTorpadusmu 42 pHe-
raTAKTHUCCKHX TyMaHHocTei JIuKeKoi [146] u Jlvanckoit [72] obecepnaTopHil
4 Xa66na [86]

Mp1 HamepHuan Ha diororpadisix BOTLIINE H Madlble OCH AlEp STHX BHE
PAAKTHUECKUX TyMaHHOCTed, a TaKike HIHPHILY peTBell NIl PasHBIX HO3HIH-
OHHbIX VIVIOB i OTCUHTBIBUS TOCTEIHHE OT GOJNLIION PCH B €TODORY VAdlie-
s ot Hauana cnupais. [1aMepeHibe BETHIHHEL Gpiin HCOpARICHL 30 HAK-
JIOH SKBATOPHANBHOI IVIOCKOCTH PACCMATPHBAECMOL FAMAKTHKH K Jyuy ape-
HHL.

OGo3nauas uepes o YIoJ Mexy MVOCKOCTbI) TYMAHHOCTH H HJIOCKO:
CTBI0, KACATEILHON K HEOECHOMY CBOIY B HANPARIEHIH JyYa 3penns, MEl Gy-

¥ JIeM HMEeTh:

= const. ey

1

o)
cost — — (5:2)
(14

pie b i a—Majas i GOMblas MOAYOCH BHILBMOLO SJuIinea paceyMaTpHBaeMoft
pymatiocri. I3MepEHHbIE HaMA TYMAUHOCTH, 34 HCKNIOUSHHEM Tpex, conep-
sfarcs b katagore Jdansepa [72], a aus Tpex TYManHoctefl o Ghuia om-
pefeseHa HAMH Hi OCHOBE HAUHX naMepeHuil,
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Haj WHDHHEA B TIOCKOCTH TymMany WHPHHLL pyKaBa, a  AS, —neficTBHTEAPR

f Yepren: 22 63850

1 HMamepeHHAM AJIA §#=90° Mpl OTJAGM HPEANOUYTEHHE, HaK COOTBETCTEYHOMIHAI
figlier xapakTepHON TOYHE TYMAHHOCTH.

9, Biomi, Afacr. acTpod. o6c., MNe 13,

1V paunoil TyMany
OCTH
MY jaHHoe 4S He Menpamieno ;gﬂﬁmf CIHPANH HaMepeHa Boan Goabwiof ocH, NOTY"
MAHHOCTH 3aTpyJIHEHO, Hech: avepeHe mo pashs A 210l 1Y

OTPA Ha
HOM, NOJYYEHHBIN 1 T0, 4T0 MLl B :
1A 200 Dethnertope [93]. OCHO/Ib3OBANHCE HMEIomHMCA




fiapa naTa # A AR DN
e - T ——
._———-"‘__"'—77‘-‘
5 | argieM CHHCKe He NONALANIHCE, ag gy
; Biiein 0 Tana Sat B HaLe! - : ! St
K coxaneniio, TYMARHOCT £ 1y GRb st He HAHOCHAN HA NepTex, no.
 gioueHHEM ORHONO CAYHAL & CMBICAE PA3BHTIS CUpaTel Gojue

sl My MHEHHIO
CKOABKY 'rém. SBb,hﬁgbﬂ%‘:::ﬁ eﬁpBSOM‘- AaHHbE AHATPAMMBI IPHILIOCE CTpg.
6AH30K K SC, UEM K 9B

HT JHUIL Ha OCHOBE TyMangocTelt THIOB sa, Sh, Sc u SBe.
HT ; : 2

Mo HO cuiTaTh, 410 OTHOILICHHT, ) JUIH THIIA Sh onpenenesno Meus.
s a Se¢. MoxHo, KpoMe TOr0, 3AMETHTH, UTO TYMAHHOCTH Sh
e TOYeK, ueM TYMaHHOCTH Sc.
gHaueHHs YKasaHHOTO OTHOMIeHy
apx p rpynny I-—Goabuwux sma.

iie, veM il s
FOKA3HBANT MeHblIHI pasopoc 5
Jias Sc MOXHO jaxe YCMOTPETh, uT

¢oONpaloTcH B ABE TPYRIL: rpynny 1—Ma
_ meHHRA'.

: o vapAKTED JABHCHMOCTH THNA OT = .
Yeprex 23 noKasbBaet TAKOIl JKe XapaKTep 3& : =

5
Ge3 BOSKHX HCNPABJIEHHH H3MEpPEeHHBIX

Kak w 92 x0T OH HOCTpOeH
BT 4yTO MIHPHHA CUHPAIH PABHA ee TOMIIH-

BeHuHE AS, T. €. NpH I0NYUIEHNH,
3 noJavuaTed MCHbIUE, KdK 3TO H CGIeaver

2

He: B 3TOM CAyuae OTHOUIGHHR
#3 thopumyan (5.3). 5
310 rOBOPHT © NOAB3V TOrO, 4TO yKa3aHHbif SQeKT 3aBHCHMOCTH B

0T THIA TYMAHHOCTH HACTOABKO pesKo BhlpdmeH, oco0eHHO, ¥ BHeraJaKkTHYe-
CKHX T_\_‘MHHHG(_‘TEF'i THIA 9, 9T0 Aa)Ke HAKIOH IHIOCKOCTH CHMMETPHH K JIyuy
3peHHs He3HAYHTEeAbHO BAHAET Ha Hee.
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M3BecTHO, O/IHAKO, uTo Ap
HaGaA0AeHAID KaK T
HT0 00BICHAETCA H

o po Tanakthiy HenoeTymio nerocpeicTBeHAOMS
sﬂﬁ?m IMa3o0M, 13K { TIpU nOMOINH MOUIHELX Teneckonon
HEM' TEMHOA MaTtepun, SKpaHupyoled pis Hac AHEE
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Momi%.lrllr?::liﬂ:tgﬁ)ff:i: (ljﬁl?r:rp;ﬁ;e:r‘r?}u ll()l'lb{:l‘KH 0GHADYIKHTE AP0 NPH (10~
A e Al HHCOB H OlIEHHTHb ero pasmepel. Takag no-
AT L C s OM M ero coTpynuakamu [126], Koto-
PHIE TPH TOMOULH SAEKTPONOTOMETPA PErHCTPHPOBAIH HH(DPAKPACHOE H3JY-
YeHHE stapa. Y

Conerciue ywerne A, A, Kanuusk, W B Kpacosckuf uB.B.
Hukonos [23] chororpaduposanu nenrp anaxtiki B HAQpPAKpACHBIX
JAyHax NpH NOMOLH SAEKTPOHHO-0NTHYECKOrD npeoOpasosatedisi. Ho Bua sanpa
FanakrTikin MOKET OHITH CyUIECTBEHHO PasiiHuHbiil B wudpakpachoil H BHIH-
MOMH 9acTfX CMEKTPA, MOCKOJBKY CH/BHOE H3NyueHHe B uHdpakpacHoi obna-
CTH CMEKTPA MOTYT AaBaTh OGBLEKTH, HAXOAALLHECH B A03BESAHOM COCTOAHHH,
H/IH 3BE3JIbI, HMEOIIHE TeMOepaTyphbl, HH3KHe N0 CPABHEHHIO C OGBIMHBIMH
3Be3AMH,

Tax wan HHaue, B HACTOSALLEE BPEMA MBI PACTIOJNATAEM JHIIE VIIOMSHYTL-
M JIAHHBIMI O BeJHuHHe SAPA, M HMH MOIKHO BOCIIO/Ib30BATHCH JLIS HAILIGH
salaul-—yCTAHOBHTL, K KAKOMY THIY TYMAHHOCTEdl [IPHHALIEKHT HALLA
IajtakTHKa,

Eeain Hexoauth H3 paboter [23), auamerp siapa FajakTHKH MOKHO Tpi:
HaTh pasHeim 1200 napeex.

YroGsl H3MEPHTH B YIVIOBOH Mepe TOJUIMHY COHpajei Mo BeeM JOJAroTaM
CanakTHKH, MB BOCNOAL30BadHes KapraMu BotanHrepa [69] u paGoroi
O'Kuda [98], 8 koTopoli Aa10TCA B coOpaHHOM BH/E Ha OJIHOM DHCVHKE
noutk Bee Kapthi Pocca n Kaasseprta [106]. Mamepenus Tomipisl
cripadei yepes Kaxzpe 20° M0JroOTHL BAOJbL 3KBATODA JAlibl B TaOIHIE 50.
B Heil MPHROASTCA cpPejiiiie 3HAYeHNA TONULMHE! CIHpaJiel KaK s BCei [a-
JAKTHKH, TAX W /s HATpABJeHnii Ha uentp W Ha antHuentp. IlpH BhiBOAE
CpefHIX SHANEHHI B HANpABJIEHHSX HAa NEHTP M aHTHOEHTP FanarkTHKH MbI
BOCHOAB30BANNCE TAKIKE H3MEPeHHsMH TOJUIHHBL CIIHDaJeH Yepes Kaiucibe
10" noaroThl, Uro He mrAoueno B rabamny L.

Ilasiee, NoAb3VSACH H3BCCTHLIMH PACCTOAHHAMI /10 GamKaiilnx crupanei,
MBI IOsVaaeN L amavenys  AS, H00—600 napeex. Eciin nprMeM IUIf TOJ-

i AdS 000
ugiin cnvpadiedi 600 napcek, TO MO OTHOWEHHIO (5.2) MOMYUHM: == Toqs =
2]

= 0,03

Mexonst 3 97Ol BeHUHHEL CONACHO yepTexkaM 22 H 23, MBI NPHXOAHA
K BhiBOny, uTo Halla CajakTHka sBJfeTCA TYMAHHOCTBIO THIA Sc nepaot
PpYONGL i GAUsKa 10 THIY K TYMaHHOCTSIM NGC 4501, 5254, 1232 u 628, Bee
STH TYMAHHOCTH HMEIOT XOpOLIO BhIDAXKEHIYIo CHHPAJNBHYIO CTPYKTYRY, K
pHel I Bra TajdakTiKl, TOBHARMOMY, MOLOGeH HM,

Cyna mo auarpaMmam (UepremH 99 11 23), MaJio BEPOATHO, HTOGKL KA1

AS,
TanakTHka npHHAaeKana K tuny Sb, MOCKOJBKY 3HANCHHE === == 0,50
g AS n
1 Ers Ty ~
BBIXOJHT 34 NPEeibl MPOMEKYTKA HIMEHEHI  =-r st Tena Sb.
n

[ToayueHHbll PEAYJIRTAT HAXOMHTCH B corsacHi ¢ vkasaduweMm B. A A m-

Gapuymsana

K Sh.
OcHoppBASICH HA HAUINX H3ME

2aBHCHMOCTE pasMepa fapa BHEraJakTHUECKHX

o ToM, urto Hawa CajakTHka 6aH3Ka, cropee, K Se. yem

(3]

PEHHSIX, MBI [TONKBITAAHCE TAKHE YCTAHOBHTH
'l'!,’MHllli{)(ZTt‘ﬁ 0T pPACCTOSHHSA.
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IHaznee, npAHEMAaN macuras gororpadui (}ula KOTOPHIX H POH3BOMULIH Ml
ASMeDEHHA) H pasMep TyMaHHOCTell B AYTOBOH Mepe 10 HDansepy [72],
MH IOJYYHIH BeNHUHHH SI€D TyMansocTefl B YTOBOH H 3aTeM B JIHHeHHOR
Mepe Hallero CUHCKaE.

Ha ueprexe 24 xaercs 33aBHCHMOCTB joraputMa JHHEAHOro AHAMETPd
sgpa TyManHocTedl THios Sc, SBc 0T paccTORHHA.

Kak BHIHO, C yBeAHYeHHeM DACCTOSHES AHAMETPH! TyMaHHOCTel B Cpel-
HeM yMeHbmawTes. Ha veprexke BHIAHO, 9TO pasbpoc TOHEK JOBOJBLHO 60:1b-
10/ HO, 5T0 BH3BAHO riaBHHM 06PAs0M TEM, 4TO TYMAaHHOCTH Ha CaMOM IEIE
Pa3HEANTCS N0 BEAHIHEAM, 4 KDOME TOr0, H CiTyvaiiHbie OLIHOKH H3MepeHHsi
MOTYT CHABHO BAHATH Ha paccrosupe Touex. Tem He MeHee Mbl CUHTAeM, 410
CPEllHIO KPHBYIO MOMHO NDOBECTH JOBOJBHO YBEpeHHo.
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) HaH% “g '1;:)1(& 25 NPEICTAB/IEHA Ta Ke 3aBHcHMOcTb. [LiA TymMaHHOCTeR
THOA Sb, ob BTSH ‘I'%Mallﬂocm NOKA3BIBAIOT anaJornansif 3(Qexr, 410 H TY-
MaHHOCTH THId SC, SBC 7. e, npsiMbie 1a ueprezkax 24 u 25 BooGite 0GHAPY-

iy HUBAIOT YMEHBLICHHE JIHHEANBIX HaMeTpoB
HHB _ SIEp TYMaHHOCTeH ¢ pacCTOSHH-
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M. C.3itrencon [60] B cEoe BpeM#A yKasasl Ha HempasRonogo0HOCTH
sdexTa ymMeHbIICHHS JHHelHBIX AHAMETPOR TYMAaHHOCTEH ¢ DACCTOSHHEM.
Ecnu BasTh 3aBAcHMOCTE X a66ma [84]:
* m; -+ Slgd = const., (5.6)
rae 1w, HHTerpajibHas BenHuuHa, a d XHMeTp TYMaHHOCTH B YTJIOBOIl Mepe,
7O JIETKO M0Ka3aTh, uTo D He J0JKHO MEHATBCH C paccTosiiHeM. B casom re-

5 i
Jie, eciin B ypasHe:nd (5.6) d 3aMeHHTh OTHOLIEHHEM o TOr4a 3aBHCH-

Mocth (5.6) mepenuiuercs B Buie:

ny —Slgr+35lgD =M, + >lg D == const., (5.7)

rie M, —uHTerpanpHas a6coJIOTHAA BeJHYHHA TYMAHHOCTH. Kak ykaaaHo
Bhitie, M, MBI NpHHAJIH HOCTOAHHBIM, T. €. M; = const== EFir)-

Takum o6pasod, us (5.7) cieayer, uro D He HOMKHO MeHATbCH ¢ pac-
CTOSTHIEM, T. €. Ha uepTexax 24 1 95 npaAMas 10JKHA GHTH MapajljielibHa 0CH
I, a He HAKJIOHHA, KAK 9TO Mofyuaercs y Hac.

D10 spicHie nin ahQeKT, 0GHAPYKHBAEMBIH H APYTHMI HCCIIELOBATEA-
MH, MOMHO OOBACHHTE HECKOJILKHMEH HpHHHHAMU. Bo-neperix, y OJH3KHX TY-
MAHHOCTE! 2aMETHE ¢1a0ble 0DBEKTH B BHAE 303N, OKPYHAIOUIHX TaJakTi-
yecKoe §IAPO, @ B AAJEKHX TYMAHHOCTAX Mbl BHAHM JIHIIB LEeHTpaJTbHER fp-
Kie 00beKThl, B Mojp3y 9TOr0 TOBOPHT TO, 4TO C YBEIHNCHHEM PACCTOAHHI
TyMaHHOCTell 3aMeUaeTCsl DerpeccHs B HX MOKA3ATENAX LBETd, KAK 910 yKA3d-

{ Ho B paGorax [125] u [61].

I B games caydae nof [0 nojpasysenaeTcH [lHaMerp AfApa TyyaunHocreil. Oue-

BHJIHO, uto ypapueHue (5.4)
VI TV MAHHOCTeH B IEeJI0M,

¢ TARIM e Yenexon YJIOBIETBOPHTCH Jisl AAep, Kak H
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s O bACHEHHS BHARMOTO VMEHLINGH

AR v HUHHB s é
. B xauectse propofi npi jenne B MEMKPAJAKTHUCCKOM NPOCTaj.

S e, : b Ha HOTI0L e
| MAMETPOB MOMKHO yKasat yio napadiIedh MOXKAY TYMAHROCTSIMK i

SRR oBECTH HEROTOP RS
Sk SRcco M;}E?::un;?u D e, ) KOTODBUX BIIRMHIC JUAMCTD YNt
?i?:g?g? P;:‘.!."[i.U.CTBHe CVILECTBOBARHAA NONOMEHHT B FCafaKkTHKS, KK 370 10-

casana K. A, Bapxarobd ! o
: Ha c\-'u:.ecrﬁogamle [OTAOLLIEHHS B MEMTAAAKTHUECKOM TIPOCTPAHCTRe

sneppbie ykazaa M. C. DRreHCOH |60}, uro' 3aTeM nam:)m NOATBEPIK e~
ﬁuepa pabaonennsx Cre66nuca H Yurgopaa [I128] Oru ABTOpH
nokaszaii, yro obmee norIoUEeRHE Ha { MIJJAHOH napcex J0CTHrAeT 0.03 3paa-
JIHON BeJTHYHHBL

Kak BHAHO, NOMOUICHH

THK MOMHO MM npenebpeds. ;
Haunt opsMHe Ha YepTexax 94 y 25 galT NOKJAOUIEHHE 10 HECKOJIbKHX

AeCATHIX 3Be3JHON BeAHUHHB H3 | MBAIHOH NMApCex, T. €. HA OHH MOPAMOK
Gonbie, ueM pe3viabTaT YR&3aHHbIX ABTOPOB. [TosTOMY HAlO CUHTaTh, YTO
HAKOH (PAMBIX HHKONM 00PasoM Heb3si OOBSCHITL NOTJAOLIEHHEM, 4 CKOpee
NepBoi PHUHHOMN, HAH cHCTEMATHUECKON OIMOKON TIPH H3MEpeHHH JHaMer-
poB saep. :
B konite Tabanun XLIX paHn HaMepeHusi ABYX BHelaJaKTHUECKHX Ty-
sansocreli NGC 4244 u 4565, 1aa Kotopbix o Ganska k 90°
VisMepeRHs 3THX TYMaHHOCTefl HHTEDECHB! TeM, 4TO OHH BH/IHBI «cOOKY2',
W [OSTOMY 110 HEM MB MOMEM CYAHTH 0 TOJUIHHE CNHPAJBHBIX PYKABOB, TOL-
Ja KaK B OCTAALHBIX CAyHasix MEl BHIHM INHPHHY BeTBeH B YMeHbUICHHOM HJH
HOPMA/ILHOM BHjIe, BBHAY HAKAOHA SKBATOPHAJBLHOMN MAOCKOCTH TYMaHHOCTeH
K Jayuy 3pepns. Hisyuerne STHx TYMaHHOCTEH TeM HHTepecHee, 4TO Mbl HAXO-
ABMCH BOAH3H M10CKOCTH cHMMeTpHH [anakTuky, H MOMeM H3MepATDH JAHUb
TOJIHEY HAUIMX CHHpAiel, MOITOMY K HalleMy cayuawo GoJibiie MOAXOAAT
STH TYMAHOHCTH, YeM TYMAEHOCTH, KOTOPHIe BHIHH «CBEPXY» WIH «CHA3Y>. Ho,
KaK BHIHO, NOAB3OBAHKE STHMH TYMAHHOCTAMA B NOJHON Mepe 3aTpyAHEHO.
mdgxra}:?:::ﬁm ‘Elz%ggam,‘ COOTBETCTBYIOLIAA HALIEMy MEeCTONOJIOe:
: £ Napeek OT [enTpa), Ha dotorpaduueckHx CHHM-

Kax IyM&HHOCTH ]'JG(: 4553 He Noay4yaet 1 I O T \ﬂHO HPOH]
. CA, H, CAeI0B: 2 :
; s JIOBATEIBEH 3 p

o HeHAMHTEJABHO, H NOSTOMY A GAH3KHX Tanak-

Hecumorps Ha ckasannoe, Ml nonsiTaeMest caenath HEeKoTOpLle cOMoCTAB=
JIEHHT.
[locko1eKy
o yueﬂbm;gggufnnocrb NGC 4565 mul BuanM ¢ pe6pa, MOKHO H3MEPHTD,
AM, HAH nepuq]epﬂmm'ym“mia 3TOf TYMaHHOCTH, HauHHasi OT HeHTpa K Kpa
: | CXOWIEHHA®, TI0]L KOTOPKIM yMeHplIaeTesl TOJIIH:

Ha 5TOH
s L e VIroJg B Y
JKeTcs paBHbIM 4%, D1y Bennuuy Ml ¥10,1;y BIUHCITHTD 1A [anakTHKH, OH 0Ka

YHITH cora 6 L,

T. €, BOCNOJL30B CHO HaHHBLIM TAOJIHILE

HHSIX Ha ra.namflzfl_‘lézg;{ 3:;1}?3&”“ MEPAMH TONUHHEL crinpaJefi B HANPABIC
e GRS TP H auThieHTp. Tlpi sToM Mp1 momyctimH, “10

-1 Haix Mul vHase! Y
3 BALH, ;
CHOMY SEBATODY CHUpain I‘anl;u?rgm O3RN0 pacnoomenn Comnma K ranakTiie
Aot JTBLBAXOMMMEA BHYTDH I‘aﬂa:-g{ MBI BHIM ¢ peGpa, 1. e. momHo crasath, 417
Uon yriowm cxomaenus 1 i, Bee-Tary Panawtuiy pay Kak-Gpl COOHY:

OCh: BpalieHs TATAKTHRY ¢ kpagn H&ﬂ?;;f;esaeu YTOT, MoJ KOTOpBIM BHIIA \(ATARE
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cnupaii FatakTiKn pacioioieih Ha 0HHAKOBEIX PACCTOSHUAX OT HAIIETO

MOCTONOAOMCHHA, KAK B CTOPOHY ra/laKTHIECKOro 1eHTpa, TaK H anTHIeHTDA.

of _TB" THKOM Ciydae camMo paccrofiine crnpanefl He numeer suagenus. Cos-
MAICHHE YIVIOB CXOMIICHHA Kpden Fanakrukn u tymannoctn NGC 4565 cie-
AVET TIPHAHATH OTIHUHBIM,

Eemi santh anauenns I I1 ITapenaro [45] pna ornolenua noiy-

¥ o I l # -
oceil epeponiia [anakraxn 7\ —=1:7 0, 70 a5t yri1a ec CXOKAEHHS NOJVIEM

peanuuny jgo 16° Hecosnamenue nocjesnel ¢ pednunHofi B 4% 0OLsCHARTCS
reMm, ur0 4° TOJMVUEHo 1o YraoBoi Mepe cnupaneii, a Tommuna 2C=3400 nap-
cex, nautag I Il [Tapenaro, orHocurch k supy lanaxtuku. Ecin murs
yymannocth NGC 4565 yron cxomxjieHus BHUHCAHTD 10100HO TaHHBIM IT. I1.
[Taperaro, T. e 10 TOJNIHHE s1pa, TOPAd MLIf 370/ TYMAHHOCTH OH
OKAXKETCs PABHBEIM MoaTH 149, i Mbl CHOBA [OJNYYHM XOpoliee COBIAAEHHE.

Boobiie, NOJOBHHABIH YrOJ CXOM(IeHHA, COTIACHO HALIEMY ONpEIeJeHHI0,
paBeH yray 1 HAKIOHA IJIOCKONAPAJMENbHBIX CJI0EB OJIMHAKOBON 3Be3fHOT
HIOTHOCTH K FaJaKTHUECKOR [JI0CKOCTH, fanHoMy B padore I T. X a6 1 6-
yanuna [62]. TTo nanHbiM mochKeniero asTopa, AIA sBesd 10 18-011 33.
BenHURHBl HakIon noaysaercs 120 n 10% a cormaco Oopty [100], Anzm
cna6hix spean i=10% ITo ta6nune Ne 6 B paGore [52] i MeHseTCHA OT 30 o
140, B 3aRHCHMOCTH OT 3BE3/IHBIX BEJHYHH DACCMATPHBAEMBIX 3BESA. 3ro
ONATL-TAKH VKA3LIBAGT HA TO, UTO NOJydaeMbiil pe3y/bTar 3aBHCHT OT TOTO,
KAKO YACTH TAJAKTHKA TPHHALIEKAT PACCMATPHBAEMBIE 3BE3/LBL.

Takum 06pa3oM, ecTH HAK/IOH ONpPElEISeTCs M0 SBE3/LaM, HAXOAAMHMCS
E cnupaiax [anakTiky, TO s i noayuaem HeGOJbIIHE 3HAYEHHHA, d €CIH B
onpeeNeHHsx MPHHAMAIOT yudcTHE SBE3JB, HaxoAglIHecss B C(epHIECKOM
snpe FanaxkTHK, 10— GonpiiHe. ClefloBATENBHO, IPHYHHAA Ta HKe caMasd, O KO-
TOpOii FOBOPHJIOChL BBILIE.

Taxum o6pasoM, [IOJOBHMHHABI YIOJ CXOMOACHHS, [ONYUEHHbIH HAMH, XO-
poll0 COBrAfaeT C YrJoM HaKJIOHd, BLIBEIEHHBIM ADYIHM TIYTEM HIH OHH,
1o Kpaiineii Mepe, ORHOroO H TOTO e nopfAaKa. !

Tymairocts NGC4565 raccH(pHUIHpPOBaHa Kai TYMAaHHOCTb tuna Sb,
HO B STOl KACCH(HKALKH MOXHO YCOMHHTLCH, [I0CKOJIbKY TYMAaHHOCTb BHIL-
HA ¢ peGpa, H B BHAY STOTO CIHpAalH He BBUISJSIOTCH. Hoa"ro'my BEpOATHEE
BCEro, uTo 3Ta TYMAHHOCTh THMA Sc. Ecuu Ha Hamy IanakTHKY IOCMOTDETE
¢ peGpa, To oHa OyJeT NoioGHa rymanioctH NGC 4565.

[MpHBe/eHioe CONOCTABIEHHE Tanaktuku ¢ NGC 4565 yxaseBaeT Ha TO.
UTO HALIA OLEHKH TOJIIHHBL cnupasnefi [alakTHKH B yrioB0il Mepe GIH3KH K
HefietsuTenpocTH. [109TOMY MBI CHHTAEH, yTo THI ['anaKTHKH Cn, OLEHEH Ha-
MH Ha OCHOBE YIVIOBBIX H3MepeHiit crigpanefi Takue OJH3KO K JeHCTBHTE/b-
HOCTH. :

HakoHel, oTMETHM, 4TO [IOCTPOEHHbIE HA UepTEeHax 99 u 23 gHarpaMEbl
H yKasauHblii HAMH 3(]J(]JeKT yMeHbIIleHHH AHAaMeTPOB C pACCTOsIHHEM Ha qep-
Teskax 24 n 25 cireAyer NpoBepHTh Ha OpHTHHAJIBHOM H GoJlee oGILIHpHOM (o~

TOrpahuyeckoM MaTepHamte,
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8 3anHCHMOCTH €nOKasatedb CHKATHR—UBET® AAS BHCTANAKTHUECKHX

TYMAHHOCTEH W WAPOBHIX crornaennit FanakTHRA

 (C 104KH 3PeHHS KOCMOTOHHUECKHX npobiem nplencrfimmg'r H3BECTHBIH M-
'v_mpec, B YACTHOCTH ,BbIACHEHHE BONPOCA O TOM, KaKkHe H3 3uc3nqu ()19'11&3053-
fMfl—cdcpHuECKHe WIH MAOCKHe— ABARIOTCR Gomee Monoxeii. B aakr.
Ke, KAk yeramopeto eute baaae [64] u b BKykaprunnn (27], 6o.
e MOJIOABIC 3BesfBl APHHALIeNKAT NOCKOH MOACHCTEME, @ OTHOCAILHecH K
60166 MO3AHHM CACKTPAALHHM KAaccaM (KapaKH-—OaIbe H KpacHbIe) g
PHYLCKOIL,

TakuM 06pasoM, MOBRARMOMY, MONHO JARAOUHTD, HTO, B OKOHUATEILHON
CTajHH PA3BHTHI, 3Re3Hble 00pPa30BAHHA NPHHAMAOT chepHULCKYIO thopmy,
[OR AONVIUCHHY, TO B HAYaKe OHH 00PA3OBAMICH B MIOCKHX cHCTeMaX. Cu.
raacHo KocMoronnueckoft Teopun A. H. JleGeaunuckoro [31] u JI. 3.
Fypesnua [20], npi o6pasoBaHii IaJdKTHK B BHIE 3BE3JHBIX CORMHEC:
HHﬁ, {l}()p!.llipGBIiHHE 3Be31 I]IJOH(‘..\EDIII{T B GJ0¢ rasa H nblJIH TOJIIHHOH ![Dpﬂji-
ka B | napcex. CireopaTeapto, MOJOAe 3Be3/bl 00pa3yioT MIIOCKYIO CHeTe-
MY, OJHAKO IIpH ;laJIbHEﬁUJEM BO3MVILCHHH Z-KOMIOHEHTh l‘ii(][]()t’]l.‘f‘[ CHCTE-
Ma MeIJIeHHO CTPeMHTCH K ClepHYecKOm CHMMETPHH.

Kax H3RECTHO, MOJNO/BE 383k XapPaKTepH3VIOTCH PAHHHMM CNeKTpaJib-
HBIMH KJAaCCaMH.

K naBio 06pasoBaHHMM e 3Be3jlaM OTHOCATCS KpacHeie A Gesble Kap-
JHKH. BOpOUEM psia acTpOHOMOB B MOCAEAHES BpeMs CKJIOHHB OTHOCHTH Gesble
KADJAHKH K CAMBIM DaHHHM 3Be3jaM, T. e. K POTO3Be3/laM HJH K TOJBKO-UTO
POHBIIHMCS OT npoTo3sesa. Hecmorpa Ha 510, MBI 0CTaHeMCs Ha TOUKe 3pe-
HH, COIMIACHO KOTOPOll Oedble KapAHKH-—MOCTAapeBlIHe 3Be3jIbl.

Taxum 00pasoM, ecan ONPeNeanTh HOKA3ATENH ((BETA B OTIEIBHOCTH A8
COEpHYECKAX W AIR TIOCKHX 06PA30BAHAN, Mbi A0MMKHB! MONYUHTE TONOMKH-
TEALHEA (KpacHkii) N0kasaTedb ueeTa a7 chepruecKHx u OTpHUATENHHbI
(roy6oft) Ams LAOCKHX MOACHCTEM. 310 TdK H ecTh Ha caMOM JeJie, KaK Ha
570 BHepBue vkasax Kapnenrtep [70], no KOTOpOMY spo (cdeprueckad
NOACHCTEMA) COHPATBHHX TYMAaHHOCTE] KpacHee, a cnupann (nJocKas Nojl-
.C?cf):;?;?i} roaybee. B. A. lomGposckna [22), npu cnekTpodoTOMeTpH-
}gax i Ca,?’”"’HHOCT“FAHJPOMEPILH. HE MOT OGHAPYAHTL 3TOro sBJEHHA, HO
el ?]Ti\:fqaeT, 10 HE HAXOAHTCA B npoTHEOpCeYHN ¢ K a pHeHTEepoOM,
i \';l;!CT!::: K};ilzeﬂfﬂnn Ha HWeJb cnekTporpada TyMagHocTH AHapoMelsl,

: A 4aCTb ee NpoBanuBaeTes B wwenn, Tem Gojee, eciu mpH

(1301‘01 pﬂ(!JHpOBaHHH HQH[)EPH‘BHOI‘O CITl ) I I 2ilb 1eKT ])“] [: & t
: Y AHHOCTH HIe L

ALTATH 3ABHCAT Tak; s R R
BHEr FR s 3 HE 0T TOro, Kakod T
224 :gﬁg?gefgg:bgﬁ;aﬂ}-{m‘m HECaenyeres, Ecian pagrs TVE\'IaI[iIUiT.'i‘b NGC
Hee CYHTATE, G910 Wa;ﬁﬂ?{;‘-;al-nmc:Tb B Co3Besnnn Annpomenni), Mo:KHO 3apa-
GoJibHIe Bcell‘o ]]p-OHBJIﬂe Hf}nenne He Gyer O0HAPYIKEHO, HOCKOTLKY, 00
TCA ¥ TYMAHHOCTER THoa Sc. B, A, Tom6poOB-
ot JIOHCH cunTaThCH ¢ 9THM, HaG0AAe”
o M K€ enekTpogiotomerpye umb 0LHOM
Ly ATO 1 TaKuM THam Tymannoctell npHeyilt
o YRAWBAIOT C1eG6uuc u Yurhopl
lpoARaseTcs TaK peako, kayx v ryManpocTel

CKH ﬁ CYAA 10 ero paGote [22) ge cx
MEIM (WAKTOM, pacrnoaaras npu :
TYMABHOCTH THIa Sh, Boamomy
YEa3auhwifi adyperr, kak ya oy
[129], Ho nosmauMon
THIA Sc.

)
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- [lpunnMas Bo BHHMAaHue BbILIECKABAHHOE, MBI DelUMJIH BBISICHHTH OJIA
'BHETANIAKTHUCCKHX TYMAIHOCTe H IIAPOBHX CKOIUIGHHI HAJHUHe KAKON-JIA-
100 CBAIH MEXNCLY TIOKASATEIIEM LBETA H CIKATHEM, OHako, Kak OBUIO yike YKa-
3dHO, PASHBEIE MACTH, XapaKkTepHayeMble pasHHIM CKATHEM, B OTHeAbHEIX
BHETIAKTHUECKHX TYMAHHOCTAX AT pasHble MOKA3aTeln UBETd, HO OIS
HHTErPAJILHOIO HAMYYCHHA CBASL Mek/y fOoKasaTeldeM [BeTa H CIKATHEM He
-db!qm-_ A0 CHX 10D pACCMOTpPeHa (eclii He NPHHUMAThL BO BHHMAHHE CBA3b «IIO-
Ka3aTedlsl UBETa—THII», KOTOPAsA HMeeT KOCBeHHOe OTHOLIEHHE K TIOCTABIeHHOM
sajiave).

B stom naparpadie Mel mokakeMm Hajanuue HEeKOTOPOH KOppemsiiHH MeX-
Ay CHATHEM H [IOKA3aTENEM [(BeTa, HARMEHHOH HAMM AJIS BHEraJqaKTHUYECKHX
TYMAHHOCTCH HA OCHOBE Halllero MaTepHajd, a TAKXKe JJI [IAPOBHIX CKOTLIC-
Hui—no Matepuanam Cre66nnHca o Yutdopma [123].

DIt BHEraJakTHUeCKHX TYMMaHHOCTell MOKA3aTesb ciKaTHA N GbLI Bbl-
YHCMEH HAMH HA OCHOBe (DODMYJIHL;

D10 (5.8)
a
rjae a H b 6oibliag U MaJas 0ck H3YUaeMOro 00LeKTa B NPOEKIHH IJIOCKOCTH,
NepHeHIHKYIAPHOR K Jyuy 3peHHs.

3HaueHHs GONBUIHX H MajblX oceil TYMaHHOCTER HaMi OLUIH B3ATHL U3
katajora llenan u Diimc [116]. Tlpn BEuUHCJAeHNH MOKa3aTened cxa-
THS 3HAaueHHs a # b Gpananch B MHHYTaX AYTH.

[Tocne onpejencHus nokasaTesnell CKATHA BHerajlaKTHURCKHX TYMaHHO-
cTelf, Mbl CTPYNIHPOBATH HX 110 OTAEJABHBIM THIAM cordacHo X a66ay  [86],
C [EJBbH) YCTAHOBHThH 3ABHCHMOCTH «CXKATHs-LBer» orfensHo aias E (3,1-
auntaueckux), SBe. SBh, SBe n S (6e3 3nauxa) tvMaHHocrefl. THIBI TYMaH-
Hocrell Sa. Sh M Sc ykazaHHYIO 3aBHCHMOCTh BOBCE He TNOKasaJtH.

Cpe/iHHe 3HAueHHs] NOKasaTesiell [BeTa B 3aBHCHMOCTH OT MNOKasareJefi
cxkaTHs1 matorcsa B Tabaume LI

Ta6mpa LI gbdogeo

Cxatne n 953dbHygomgdo

Tru &oda e : =
Y __?___I_. L [z I ' f ] 5 ' 6 7 l 8
B 7 S The) {0.93(_33)51.03(8) ]a.gé(r.;'j'b.gsi_u) 0.91(7) |0.94(5) | 0.83(5) :0.82{6) | .

+.0] (.07 *£.04 (00 |+.05 |02 [=£.05 j:£.03 Il

ErEira : '0‘8?(29_“0,95(-:0) 0.92(17)/0.95(19) 0.83(91 ;0-94(5] 0.83(5) 0.82(6) 1 =
SBa, SBb, SBc  [0.78(3) {0.98(_4) 0.813) 0.9922} 6.91(3) 0-79(4] 1.01(2) 0.98(7) | 0.79?3)
Sl [0.70(14)/0.63(4) ©.39(4) (0.65(18) a.67(6) 0.75(15)! 0.69(8) 0.73(12) 0.56(8).

KAk BHIHO H3 3TOR TAGIHIE, KOPPEJISIIHA MeM1Y CHKATHEM H IIBETOM TIOY-
TH He3aMeTHa. OnHako, OTMETHM, UTO NPH TAKOM CTATHCTHYECKOM paccMoTpe-
HHH BOIpOCa TECHYIO KOppeJaalliio «CHATHE-1IBeT» I He CleyeT OXXHAATh.

Jlost TOSICHeHHs! CKA3AHHOTO NDHMEM [0Ka TaKoe JONYINEHHE, [0 KOTO-
pPOMYy BHeralaKTHUeCKHe TYMAHHOCTH, HMEIOHe MoKasaTeln CiKAaTHA, OJH3-
KHe K a0 (7. e npegerapisomie cepy), caMble KpacHele, a HMEONIHe
earie okogo 9 (T, € npeacraBARIOUIHe MOUTH [JIOCKYIO CHCTEMY) HMeloT
ronvGoi HEet, DTO COOTRETCTROBAJIO OBl TOMY, UTO TPeOYeT KOCMOTOHHUECKAS
teopisy A. M. JleGe AHHCKOTO.




s o

IMEIONIas HA caMoM gede oxarue 9,

-

IPaasa nAaTad

QuHaKO, BBHAY TOFO, HTO BHEFANAKTHUCCKHE TYMAHHOLTH MOPYT ObiTh

5 " AKOM Cavaae, TYMaHHOCT kK
M e HBl K JAVUY 3peHis, o B TaxK ) i 1)
KK YrOAHO OpHeHTHPOBA ey peér.,e. SBASIOLANCS IIOCKHM 006paso-

gﬂ:ﬁ)& 'fﬁ?iﬂ,;‘ “,f;;f;;:’ :?niﬁfw MBl noayurM, s ee cxatia 0. Ta-
ﬁ]i;f 06pASOM, ecal TyMaRHOCT, Tuna Sb iaw S¢ nMeer cxatie 0; 910 elile
HUYErO HE TOBOPHT O ACHCTBHTEALHOM MONOMEHHU agmeﬂ. a Lhopeey ¥ RaauFaer
a‘ia TO, NTO HA 5TY TYMaHHOLTH MBI CMOTPHM «csep?«}_f» HITH «E‘iﬂlll-?:‘p» l} OHA He
apasneres cepuueckum ofpasosanuenm. Tlosromy B ra(n._fmue_ L CTOJIOIK 10~
kasateden cxarus 0, 1, 2, 3, 4 1 5 He MOFYT PeaibHO XapaKTEpH3OBATH Jied-
CTBHTEALHOE TOMONEHHE Belllell: NOBHAHNMOMY ¢ STHM H CBH3AHO TO, YTO Be-
POATHAA OmOKA CPeiHero sHaYeHHs usera {aHcmepcnn) A5 STHX NOKasare-
JIell CaxaTHs GoJblie, HeM A0 cXatea 7 H 8, T. e. B ITH cTOAGIB! NOnaxaaH
TAKHE TYMaHHOCTH, KOTOpHIE Ha caMom jJene ceprueckue (KpacHble) u 110~
CKHe (Oeabie), CAGAOBATEABHO, Doayuaiach DOMbIIAs MECTPOTa NoKasaTednedt
1IBETA, UTO H YBEJHMHBAJIO AHCHEPCHIO. ; :

CC‘BCEM ,-lp}’roe JAe0 Koraa ME pZ!CU\!EITpHBiLt_’&[ CTOMOLBE TOKA3aTeJeH
caaTha 7, 8 B 9, nockodbKY, B €BSaN ¢ Aibol opHedTauHeli TYMaHHOCTER K
Jyay apeHns, B croifelt cxaTtHa 9 MOIYT NONAacTb TOJALKO JHLIb TYMAHHOCTH,
HMemplIHe cxatHe 9 wau 10, HO HHKAK He TYMaHHOCTH, KOTOPHIE Ha CAMOM
IeJe HMEKT NOKA3aTenl CHaTHd MeHbire 9-Ti. :

Takum 06pasoM, cordacHo BhillecKasatHoMy, B Tabauume LI mbp momx-
Hbl MPHHATE KaK HalleXibie—3Ha4yeHnd, COOTBETCTBYIOUIHe cKaTHawm 7, 8,
9 u peako—6. B cayuae SATHNTHIECKHX TYMaHHOCTeHl MOXHO BepHTL 3HAUC-
HHSAM, COOTBETCTBYVIOULHM CAATHIO 5, IOCKOALKY, SAAHNTHYECKHE TYMAHHOTH
HA CAMOM Jede ABAFIOTCH MeHee CXHATHMH o0BeKTAMH, T. e. apasoTces, 6o-
Jee HIH MEHEE, L‘QJF.‘,'})H‘I{?CKHMH QOf EGHAHRNAMH,

Ecnu npunaTs, TakiM ofpasoM, Bo BHEMaHHe Bee BBEIIIECKA3AHHO®, TO
MOKHO 3aKJIOMHTh, 9TO SJTHNOTHYECKHE TYMaHHOCTH TNOKA3HIBAIOT VMeHbIle-
HHE NOKasaTe/isl LBeTA HA4HHAsA ¢ cxatia 5 70 8, [IpuMepHo Taxoii e xon
TOKA3BIEAIOT 1 BHEraAdKTHUECKHe TyManHocTH SBa, SBb u SBe, a Tarxe Ty-
MaHHOCTH S (fea snauka:), Caenosatensho, pe3vibTatsl Ta6aumer LI ropo-
PAT B NOJb3y KOCMOTORHYeckof Teopun A. M. JleGemuncxoro [31],
COFJIACHO KOTOPO# CaMEIMH MOJOJBIMA SBISIOT
HOCTH, KOTODHIE HMEIOT OOJIbIAE NoKa3aTeln
A6l 06pasyloTesa B JI0BOJBHO TOMKOM 106 ra
HITH MEeX3BE3/IHOM cpeiibl.

ST0 3aKTI0UEHH
e e He rg:o*rnsopean Teopud B. A. Am6apnymana

. E. PEapaHa [26] cornacho KOTOpO#t 38 6 ac-
AL A €3/l 06pasyTest B ac

UHAX, TIOCKOJIbKY, ACCOUHALHA PAC0/I0MKeHk G713 rajakTHUECKOH MmiIo-
CKOCTH H SABISIOTCA MOJOALIMH Of ; : .

H 00pasoBauuamu, Her NIPOTHBOpEYHA TaKKe
€ NpefcTaBieHuamMH B, A, BDpOHuQB-BeanMHHOB a [18] o pac-
NpEleleHHH TOPAYHX THFAHTOR,

Hapsiny ¢ nokasatemsamu cucarig BHET:
TAKKE BHUHCHHIIH TIOKASATENH CIKATHS mia
BOCIIONIB30BAHCH NIOKASATIAMH HX 5711H1iTH

au  [118]. 3a samuntuynocrs IIAPOBOrG ¢

A Te BHErdJaKTHYEeCKHe TYMaH-
CHATHSA, W HA CaMOM JieJle 3Bes-
3d M OBITH  MerajakTHuecKOH

ANAKTHYECKHX TyMaHHOCTeH, Mb
POBHIX CKOMeHHM, in BepHes
HHOCTH, NanubiMu B kuure LI e 11-

_ Konnenns Ulenqn npunnmas
OTHOLIEHHe 10-
a

Ile g H
: b Gonbmag H Manas ocu O0LeKTA; cen0BATENBHO,

a €CBEpXY» WIH €CHU3V», W HaMm Oyner
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SIAHNTHAHOCT 10 LIe i n cosabisaercs ¢ noKasaTeleM cKATHS COLTACHD-
PaBEHCTRY (5.8) caeaylomum o6pasom:

: 10- = 10— 4 3 (5.9)
[}
Taxl{m-qﬁp&num, HTOOBI NOYHTE CKATHE LISt HAPOBOTO CKOTLICHHS, HA-
JI6 SHAUCHHE SIHATHYHOCTH Bpidects ns 10, :
COOTHOMEHHE CAATHE-LBET U5 UIADOBLIX CKOTUJIGHHA faercd HAMH B 'Ta-
Ganne LI Tlpn cocrasiiennn nocienteii Mst BoCrnonb30BaNHCE anexTpotoTo-
?ie?*giuqecmmn noxasaressmMd neera Cre6G6uuHca W YHThopZa

f= s

Tadmuua LI g%komo

| g
i | tt
NGC| €, |[nlNGC| C |n| On

| I i
: g ii | { Cmarue BgddHygmgds
NGC | Gy |nj e
! i f I 0.0 | 1.0 l 2.0
] } | | .. i
288 |—o.11 | 1.0} 6093 |—o0.11 | 0.0f 6426 |—0.06 1.0/ C, | —0.08(9)|—0.10(16)| —o.12(5)
2419 |— .24 |10l 6121 |— (06| 1.0] 6809 [— .17 | 1.0 l + .03 |+ 014 -+ 016
1147 |— .10 |0.0} 6144 .00 | 2.0| 6864 |— .06 | 1.0} { )
5034 |— .tef .ol 6171 (4 .10]1.0 6934 |— .13|10] C; l ~0.13(9)]—0.17(16)] —o.20(5)
5272 |— .08 |2.0] 6205 |— .08 13.5! 6981 |— .10|0.0
5466 |— .08 | 1.0| 6312 |— .07 |0.0f 7006 — .16 0.0 I
5634 |— .11} 1.0f 6229 [— .12 0.0 7078 |— .14 | 1.0 |
5824 |~ .11 |00l 6254 |— 05| 1.0 7089 | - .11 | 10| !
5897 [— .11 | 2.0 6341 |— .17|2.0f 7099 |— .05 1.0 |
5904 |=—0.09 | 1.0} 6366 |4o0.15 0.0 7492 |—0:23 | 1.9| |

Kak BHOHO H3 3TOH TabJKlbl, HAM He YAaJOCh BOCIOJB30BAThCSH BCEMH
uiapoBsiME ckomteltuayu cnacka Hl e nau, BO-TIEPBBIX NOTOMY, HTO y Cred-
GOHHCAa H Yur l]) opaa He Ljf BCeX CKOINIEHHH 3TOro CIHCKa J4aloTCH
fnoxa3arejy 1iBera, BO-BTODHIX, AJH Haliei LUEJH He MOIXOAHAH Te [MapoBHe
CKOMJIeHHs, KOTopble 6binn Giuie K TaNakTHUECKON IVIOCKOCTH, BBHAY GOJk-
[IOrO HCKAXKCHHS HX 1[BeTa, H3-32 Me3Be3[HOTO MOIJIOUEHHS.

BEHAY 3TOrO, MEL ONYCTHJIH LIAPOBLIE CKOMJIEHHA, KOTOPHE HMENH rajaK-
THYecKylo wHpoty -+15Y § MeHbLIE. [Tocae Takoro orfopa, [AJs CTATHCTHHEH
ocTanoch Beero Jumeb 30 MApOBLIX CKOMVIEHHIT, KOTOPhle M NPHBOASTCS B Tal-
arne LII. TTokasaTe/n 1BeTa UIAPOBRIX CKOIJIEHHA GLLIH HCOPABJIEHE 84 T1O-
JIOLLEHHE 110 KOCEKAHC—3aKOHY, [IPHHHMAsA AJHA MOJSPHOH qaCTH [“an"a'r{‘rnxn
HaGUpaTelbHOe NOMIOLIEHHE PABHLIM 0™03 B cHcTeMe MOKasarteseid HBeta
Cre66unca n¥urdopma [123] C.. Kak H3BecTHO H3 TOH e pado-
tht, cucTeMa C. ceasana ¢ cucremofi Cy TakuM 06pasoM:

C,=1.682C, (5.10)

Tak uto, npH Hago6HocTH, Aannke B Tabauue LII nokasaresn useta, uc-
NpapeHEbe 3@ MEX3BE3AHOe NOIVIONenHe, MOXHO NPHBECTH K CHCTEMe C;.

B nipasoit uacTi Ta6uuus LIT 1ana 3aBHCHMOCTD «CXKATHE-[BETS. H3 nee
SICHO BHJHO, YTO MEMJIy CHKATHEM H LBETOM CYLIECTBYET OHpe[eJeHHAS 3aBH-
CHMOCTD, T. €. IlIapOBblé CKOTVIEHHS!, HMEIOIHe C}KaTHe paBHOE HYIIO, KpacHee,
geM Te, JUIs KOTOPBIX cKaTHe pasHo 1 u 2.

[TocMOTPHM, HET JIH IPOTHBOPEYHH B pesylbTaTax OTHOCHTENBHO BHera-
JIAKTHUECKHX TyMAHHOCTeH M LIADOBBIX CKOMVIeHHH? TTOBHAMMOMY—HeT, H Go-
Jiee TOro,—uMeercs coryacie. Tlpapra, B cyyae BHEralaKTHHECKHX TyMaH-



Paasa

naTan

: Mbl OTOPOCHH 3HAUCHHA [oxazaTeel cHATHA 0,1,2,8 l: 4';:[; ;i é—ﬁ:
yae MapoBbiX CKOMJIGHHHA MBI HMH NOJIb3YEMCH. 1o .ncnm' 0[1[1:. BJL b o
 SCHIOMHHTD, UTO GOJBUIMHCTBO LIAPOBLIX eKOIIeHHl BCTPEUAIOTCA ¢ MANHE
“.fi.ﬁﬁ;ﬁ.'féﬁﬂﬁli cikaThd, T. e, ABJIATCH BIOJHE cc]}epuqecxu‘m oﬁpasoiio:; J:“
MH, H TeM CaMbiM, 110035 OpHeHTAlIs K Ayuy 3pEHHA HE MOXKET CHABHO IBH'I‘bCF[
aTh HA CBASH KCHATHE-UBET. Baiay STOIO nnmm; MOKHO BOCIOJIB30
{AHHBIMH T10K3 Bera aas okatuh 0, 1w 2. :
_AAHHBIMH nokasateqeil upera anst ¢ } Sy ) 3
B cnmcke Wenan (115 eAHHCTBEHHOE LIApOBOE LhUIl.—lel'lH'l., NGC lZu?‘e?,
BCTpRUAeTCH C noKasaTejeM CHaTH 4, uTO TAKKE noATBepiKaaeT  BbiHIE:
CcKa3aHHOR. R o {
Taxum 00pa3soM, ¢ YBepeHHOCTRIO MOKHO CK@3aTh, UTO 11apOBRIC l:i\OI'IJle
HHF TOXE [OKA3LIBAWT CBASL <CIKATHO-IEET» H TEM CaMBiM [IO/LTBEP K AAETCH
Wies. 4TO lWaposasi opMa ecTb [103AHss CTalHf PA3BHTHA 3Be3/HBIX Miié)()l],
a oﬁpaaoaamie 383/ I!pO'I[CXG.ZLHT B IlOBOthBO TOHKOM CJI0€ MACCHBHOrO obdia-
Ka rasa W ObUIH.

§ 39. 06 opHOM HOBOM METOAe onpejeeHHA o6iero nOrAoEHHA

HecKOABKD JIeT TOMY Ha3aj Mbl NPe/ oI HOBHIfI METO/ Onpeieserns
[pOCTPaHCTBEHHBIX naorHocTeh 3sean b laxakuke [12] BrocjeAcTBHH OKa34-
A0ChL, STO HM MOMHO Onpeleisrth H obiiee normonterue, Cnycra HEKOTOPOE
EpeM#, He3aBHCHMO OT HAC, 3TOT e MCTOA Obia TIPeIoeH H3BECTHBIM 10/~
samgekum yuessm Ooprowm [99]. B cBsi3n ¢ 3THM HA STOT METOL B HACTOS-
{i{ee BpEM# CCHIIAIOTCH KAK Ha MeTOA BamakuiseQoprTa.

Tlo sTOMY METOAY WAH Mocae ofoOUIeHHs €ro Obuid ONpeae/ieHbl NPoCT-
paHCTBEHHEIE ILIOTHOCTH 3Be3)l, KPOME aBTopa STHX CTPOK, takke O OpTOM
1100}, MaxKackn [94], Cxuatom [109], b B. KykapKHHB M
196], I T. Xa6ubGy A THHBIM H JIPVIHMA. OcoGeHH0 WHPOKOe NpHMS-
PeHpe Hallex 3ToT Metoa B HecaenoBamuax B, B. Kyxkapknna,

StoT Meroji He VUHTHBAET HaMeHeHHs (QYHKUHH CBETHMOCTH C PAcCTo-
AHHEM, 4 TAKKe He 1aeT HaJeXHbIX Pe3yIbTaToR A HASKHX TATaKTHYECKHX
LIHPOT, OAHAKO NPHMEHCHHE ero K NepeMeHHBIM 3Be3aM 0CBOGOKAAeT MeTON
ot sTHX HepocraTos. [Tostomy Goabwasn sacayra b, B. Kykapkuuna ®
COCTOHT B NPHMEHEHHH 3TOrO MeT0/a K MepeMenHbIM apesgan. [Ipnmenenne
METOA HASBAHHBIMH aBTOPAMH K H3aVIeHHI0 cTpoenns [anakTHrn nano Muoro
HHTEPECHEIX PE3VIBTATOR H HAAEKHOCTEL Er0 HPOBEPEHA TIPAKTHUECKH.
e I e M

IVUHBIIEE OCBEIleHHE Bliaﬂlef? pabote []E)I]X FACTHDERCR abeolly LEHKOM, 110"
' 2|, TaK KaK HacTosllles HecaeioBatie
Kacaercst, cobeTBenio, nonomaroness Matepry. ITostomy mbr namommm anect
TONBKO TV 44CTE YKA3AHHOM PAGOTH, KOTOPAs 3AKAIONACT B cole. e
ofiero noraomenud. Ilpn wanox . Ly B ce0a onpeiene it
pH HM3IOKEHHH, B Hauajxe, OyaeM MpPHACPIKHRATHCH

Hallel onyGanKosannof craten. Hanp
| ; IeM HHTCTpaibHOe V g Be3 il
uoft eramucrikn Mlsapuwnasna n eoge: T LR SR

A {1n)=w_fDir)¢>{A1)r*dt (5.11)
i

vne A(m)— )
CAM) = 4HeI0. aBesjl, 3ARMIONAINIeRCH B eWillile  niomaiy  MemAY

e i e
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(m+%) u (m—1%4), Koropoe cp
g v2), H3AHO ¢ UHCIOM 3BE3J |
BEJHUHHEBL M CHASLYIOMHM 06pasoM: ROlGig s

A(m) = d%%) (5.12)

D(r) reim‘b IIOTHOCTD 3BE3/1 B efHHKLE 00beMa, a o(M) —(yHKIHS CBETHMOCTH.
s PEONOKHM, UTO CJIOH OJHHAKOBOA 3BE3/IHOH MVIOTHOCTH B TOH HacTH
ANAKTHEH, Tae naxoautes Cosie, apasgioTes MIOCKOCTAMH, apalliellbHBIMH

rﬂﬂaKTH‘IECKOﬁ IJIOCKOCTH, HpH 39TOM JONYUIEHHH 3BE3IHbIE IJIOTHOCTH B HA-
NPABJICHHH TAJaKTHYECKOIO NOJKCca Ha pacCTOAHHAX Z;, Za

bibies e L COOTE
: 800 o) B Leesls
Berc:’ra},wumx’ml : m,’ . mi¥, GyiyT cooTBeTcTBOBaTH Gosee caaGbIM
) b
BeJHUHHAM m., mj . . . . . ms Ha pACCMATPHBAEMON rajakTHYECKOM IIH-

pore b.

Beuay storo, B ypaBHenun (5.11), cornacho ueprexy 26, saMeHHM [
yepes zcosech.

z
s
= o
TamuT :kMTﬂ'r:‘ . [
o
Yepresk 26 Babsto
Toraa noay4HM:
Ay(m)=w cosec® b,sz} @ (m — Slgz — 5lg cosec b) z°dz (5.13)

0

Hanuuem ypasenne UIBapinuraibaa (5.11) musi raJaKTHUECKOro
noaioca, T. e. juist b=90° ByneM HMeTb:

=

A, (m) = erD(z) @(m —Slgz) z dz (5.14)
g {1}

B ypaBHeHHH (5.14) m samenHM uyepes m — 5lg cosec b; MOCKOMBKY Mb
MOKEM [POH3BECTH IOJCUETEL Kak MO ape3qHLIM BeJIMUHHAM I, TaK H 10
(m — Slg cosec b)- B rtakoM cdyuae ypaBHEHHE (5.14) nepenHIETCH TaK:

(==

(1]

A, (m — 5lg cosec b) = @ fD(z] o(m—>5lgz— Slg cosec b) z*dz (5.15)

CpapHipas MeKLY coboit ypasnenns (5.13) u (5.18), mosnydaeM:
A (m — lg cosec b) =sin® b A; (m) (5.16)

Ecxn (m — Slgcosecb) 3aMeHHM ONATE Hepes m, T0 OyAeN HISTE:

A (m) = sin®b A (m + Slg cosec b) (5:17)
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Cornacho pasencrsam (5.16) u (5.17) MOKHO KOHCTATHPOBATD, 4Ty
RHOH BEJHUHKE M HA AaHHON ralakTuyeckoll wipote b, b nomoce Mamak-
_cooTBeTcIBYeT GoJee spKas SBE3HANH BEJAHUHHA (i — Slgcosech). A
fi BeAlHuRHe M, B MOMKOce [anakTHKH, HA JAHHOH ralaKTHUECKOR 1WHPO-
. Te, COOTBETCTRYET Gojiee ciabas BEMHMHHA (M + 3lg cOses 0)-

Jlasi BHpaXeHHs, 3aKMIOUEHHONO B CKOGKH, B JEBOW UaCTH paselcraa
(5.16) B HacTosmee BpeMs npuEATH o6ostavennst (Oopt [100, I1. I1. Il a-
penaro [45]):
ks .~ my,=m— Slgcosec b (Gea yueta NOrIORLEHs)

Myy=m — 5Slgcotech — AA (c yueroM noraomeicis) (5.18)-
Tie AA—nuddepeHuHaaAbHOE NOIMOIIEHIe, KOTOpPOe paBHO!
AA =af(cosech — 1) (5.19)
To-ecTh B3ATA PASHOCTH MEXIV MOTIOMIEHHEM HA JaHHOA MHPOTE W [Or/0-
LIERHEM B HANPABJIeHHN Ha ramakTHaeckuit nomioc. 3apncumocts (5.19) aerko
noayuaetcA ua dopmvan (2.37) (cm. § 26). B takom ciyyae ypaBHeHHe
1(5.16) npuuuMaer GoJee MpocTOR BHA:

A, (my,)=sin?b A;(m)- (5.20)

i
! [lprerynuM K BaBoay (opMyt, anagordaunex (5.16) u (5.17) aaa N(m).
Beanunnel N.(m) 1 Ni(m) Bupaxaiores yepes A=(m) i Ayim), KaK H3pecs-

b CAGAVIOIIHM 06pa 30M;

w

i}
3\'_@{!11)=! Az (m) dm, Ny (m)={ As (m) dm. (5.21)
J Wurerprpya obe CTOPOHbE hopMyJsl (5.17) or — oo 0 m, Gyviem HMeTh
N (o) =sin®bfAym + Slg cosec b) dm. (5-22)

B npasoi yact 31oro pasenctBa, samenas (m + Slg cosec b) uepes 1.
HYAeM HMETh: : ;

- m+-Elg cosec b
sin’bfAe.(m-i— Slg cosee b)=sin®b [ Ap (1) dis, (5.23)
HiH g %
m+51g cosae b
Ny{m + 51z cosecb) = f A (1) dp.

Toraa oKoOHYATENBLHO MOAYHHM:
Nz (m) = sin® b Ni (m +- 5lg enzec b). (5.24)

2
B pasencrie (5.22), kak u BHIIe, 3aMenn
TAKH 4epes m, NOCIe Yero moJydnm:

N: (m — Slg cosec) b=sin’ b N, (m). (5.25)

(m +-Slg cosecb) onarn:

2
Beoag B papencreo (5.25) o6oznadenue (5.18)
AIPOCTOM BHIE! :

» NEPENHINEM ero B GoJiae

qui(mw)zsiu* b Ni(m). ° (5.26)
2

SIS SIS N

e it et g s
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Takum 00pasoM, Kak BiiHo 5
_ M 0bpasoM, | » papeicrsa (5.24), (5.25) u (5.26) proaie
.iﬂ(%t)arwmbl PaBeHcTBaM (5.14), (5.16) u (5.20), BbiBeeHHBIM BbILIE IS
Buineserysie DOpMYABL, Toe HEKOTOpPOro o60611leHHsA, MO3BOJAIOT On-
PCASIHTE HENOCPEICTBEHHO B HANDABICHHH PajaKTHUECKOro momioca H Las
HANpaBAeHHs JAHHOH TaJaKTHICCKON LHPOTBl KOCMHYECKOE MMOLJIOUeHHE, KaK

~'Ha 970 OBNIO YKA3aHO ABTOPOM 3THX erpok [12] u kak 510 GpL10 ONpeneneHo

Qoprom [(100] Hus PAJIAKTHUECKOTO [104110Ca MOrJOIeHHe GLUI0 onpeje-
JIEHO 06001eH 0N (opMysiofi b, E. Mapkapanom [34] (mospoGHo cm.
‘Hioke). OopT B CBORH paGoTe NPHHAI 3HAUCHHE MOLJIONIEHHS B rajakrHue- -

CHOM IwIIOJllOC(! KAK Y7Ke H3BECTHOE H3 HCCJIe0BAHHSA BHErdJaKTHUECKHX TYMaH-
HOCTEH.

BoiseeM (hopMysi Lis onpeseneris obiiero nonoieHHs B HanpAaBe-
HHH FTAKTHYECKOTL MOJIOCa, a Takxe Aaf paccMaTpuBaeMoft mHpotel. C
STOH 1eJbI0 HATIMIICM HHTerpalibHOC YpapHeHHe 3BE3NHOR CTATHCTHKH JIA
N (m) ¢ vuerom noraoitexus, :

N (m}zm"D (r) P [m — Slgr — z(r)] r*dr (5:217)
: 0

JaMeHss r uepes zcosech, Kak Bolilie, NPH YGAOBHH MJIOCKO-NAPajlieib-
HBIX CJ0eB, OyaeM HMeTb:
Niy(m) = cosec? b"D(zl ® [m—5lg z — 5lg cosec b — cosec b.x(z)] z°dz (5.28)
B ypasuenun (5.28) (yHKunio ceeriMocTH (M) pasioikuM B psj MO
dopmysne Toliaopa H OrpaHHIHMCA JABYMSA HiIeHaMH. B HanoXeHHH 3TOH
qacti Mbl 6yaeM caenoBats B. E. Mapkapsany [34], Bupouem B HECKOJIb
KO naMeHeHHOM BHAe. Dyaem crepea HMeThb:

< [m — 5lg z — Slg cosec b — a(z) cosec b] =P (m —Slgz — 5lg cosecb ) —
o(7) cosee b &' (m — Slg z — 5lg cosee b) (5.29)

Samenss B (5.28) @ (M) cormacto (5.29), noayuHM:

Ni(m) =t cosec’ b “DKZ) & (m — 5lg 2— Slg cosecb) z'dz —
i

— wcosect b ' D(z) ' (m — 5lg z — Slg cosec b) «(z) z*dz, (B20)
]

__* Gynem uMeTh:
Ilna b ;i ya

Nz m tw‘]:D[z}d)(m — Slazyzidz— o ,‘D(Z) b (mn — Slg z) alz)z*dz. (£.31)

7 il
UroGpr cpasuuth (5.
#{m — 5lg cosecb). Toria pas

41) ¢ (5.30), 3aMeHHM m, KaK Bbllle, uepes
GHCTEO (5.31) mepenHiierca B BHAE:




Pjpasa mHATaf

o A e e e

{ﬂl]“ 8lg cosech) = me(z‘) & (m — Slgz— Slg cosec b) 2hdz —

A G)Tb(xl ' (m — Slg z — Slg cosec b) a (z) z'dz iz
1}

- Vunoxag o0e cTOPOHH ypaBHCHHR (5.30) na sin'b ¥ BBIUHTAA U3 Herg
' (5.82), OKOHHATEALHO MOAYIHM: :
sin® b Ni (m)= N (m — Sigcosecb) — (1 —sinb) Em {m — Slg cosec b) ]

i ¢ i (5.33)
sint b N (m)-+-5lg cosech = Ni[m) — (1 —sinb) B;(m}

e stm-+51g cosec b) WspecTHO n3 Habmiogennii, Nxz(m), coriacuo ypas.
wewnto (5.31), yUdTHBaeT NOTAOMIEHHE, T. €. 4YHGIO 3BE3JI, KOTOPOE NOXKHO
HabMIOAaTBCH B CAydae MojcYeTa B HANPABJEHHH [aJaKTHYECKOTO molioca,
B.(m) OHA0 GR paBHBIM BelHUHHE '.\"i[m), ecan Obl OTCYTCTBOBAJNO NOT-
JCIIGRHE, M NI0STOMY HM 0GosHayen nepBHil HHTErpaj B MPaBOil 4acTH ypas-
pennst (5.32). B cayuae, ecan B, (mj= N.(m), dopmyra (5.33) npespa-

maercs B (opuyay (5.25), Kotopas SBAfeTCA OCHOBHOM (hopMynoi Merona
BamakunaseOopra 3r1a popmyaa O6naa Takxke 0600lIeHa IS Hak-
JOHHBIX nJiocko-napaiieaprnlx cices LI T. Xa6ub6yaauuum [H2]L
IlponsBosis MOACUETH Ha MEOTHX raJaKTHYECKHX INHPOTAX H COCTaBJASA
VCIOBHHE YpaBHeHHA BHIA (5.33), mocse peuleHHs cnoco6OM HAHMEHBIIHX
HBaApATOB, MOKHO noayynte N.(m} u B.(m) [lanee, BBoas CpeHION:
. :
BEIHYMHY  z(z) BXOAAIIYIO B popmyay (5.31), ana mammoro (m), corsacho
TEOPEME O CPEIHEM SHAUeHWH (IYHKIHH, MOXKHO HANHCATD:

[D (@) ®' (m— 5lg2) afz) 224z
CC-(Z}:U e (5’34)
6[ D(z) &' (m —5lg z) %dz

IlpunMas nanee Bo BHEMaRuHe
MOKEM HanHCaTh:

€4MO ypaprenwe (5.31), okoHYAaTeJNbHO

B‘ (m) o N: (m)

G(l;l(z) = "'-—4—————..._.__,_2 . 2 35
T (5.35)
Ty
e S R
1 O6o6mennag 111, T. X a -
; 6HOY Tany by thopyysna umeer Buj:
b,t(m}=Ss,1Nu(m_5]gSm—AA)
— )
RSyt 1__.__,.___, ; 4
sdnb(l—qcos(e—1y) 2 9= (noaposig oy [52]).

 Hayuenie Memsneagioro moriomens A

e

~ Popmynolt (5.35) nossaonanca B, E. M 1 prapan [34] ais onpene-
JCHHS NOMIOLEHHS B HATPABICHIN 1444 KTHICCKOTO HoMT0Ca JUTS paceMaTpi-
BAGMLIX BBE3JHBIX BeJIHUN i (noapo6uo cM. ero crateio). B dopmyne (5.35)
Bﬁ(m) ABIACTCS NPOH3BOAHON o1 P (m) no m,
: 42

DYIHX XADAKTEPHCTHE. .. 145

B npyroii paGore B. E. Mapkapana [131] gaercs onpeseNeHne of-
THUECKOH TOMHHBL B HATIDABJICHIH TAJAKTHUECKOrO 1O0I0CA HA OCHOBE CyM-
MapHOR APKOCTH 3B, rae Taxie Heronpsyercea ypaenenne (5.33). Mo He
OyaeM NoaApoGHEe KACaThCH TONBKO-UTO YRA3AHHOH paGoThl, Hockoabry (op-
MYJIBL TIOCHEAHEH ABNAIOTCA HEKOTOPEIM COOGIGHHEM BRIBEISHHON HAMH thop-
MyJBt (5,25), KoTopas K ecth ocHOBHAS (JOpMYJa HALIETO METOAA. 3

Llenecoobpaaiee noan0BaTLes STHM MeTogoM Ans noaydeans ofnero
TIOTVIOUIEHH A B OTACABHBX yaacrkax Macunoro ITyrH, Haxomsmiuxcs Ha Jo-
GbiX b, ueM OTPAHHUHBATHCH TONBKO JHLIL HATIPABIEHHEM HA FaNAKTHUCCKW |
nonioc. I1osToMy HiKe, MBI BHEEJEM 408 STOMG Chayqas thopuyaty (5.40),
aHaJNorHuHyIo (5.33).

C 9701 leJblo, A CPEAHEr0 3HAYCHHA s, »(r), BXOAAWero B GopMyay
(6.30), Bocnonb3yeMes onATE-TAKA TeOpPeMoil 0 cpejHeM sHAUCHHHE (QYHKIHH.
CneaoBaTeNbHO, MOXEM HalHCATh:

oo

fD(z) ' (m— Slg z—Slg cosec b) @, m (1) 2°dz
U (0) =da(Z) cOSCCD——— . (536,
fD(z} ®'(m — 5lgz — Slg cosec b) z*dz
)
Pasencreo (5.36) nepemniiem B EHIE:

[D(r} ®'(m — 5lg z — Slg cosec b) o, w (1) 2%z =

= o5, m (1) fD(z) @' (m — Slg z — Slg cosec b) z°dz (5.37)

1] : I
B ypapuenuu (5.30), BMecTO BTOPOr0 HHTErpajia, B IEpBYIO HacTb BHE-
ceM ero sHauenue, cordacko (5.37), nocie yero ypanHeHiHe Mepeniuerca Tak:

03, m (1) cosec’ b me{z) &' (m — Slg z — Slg cosecb) 2*dz =
0

[==3

=w cosec’ be(z} & (m — 5lg z—~ 5lg cosec b) — Ny(m) (5..'}8)-:
3 .

apofl wacTy ypastienns (5.38), BHIpaXaloliel YHCAC
nameit pagote [12], pasen
Hitrerpan B aepof’

IlepBblii wien B Ip
3BesJl 1o (m— 5lg cosecb) BentHyHH, CONIACHO
cosec® bN, (m'— Slg cosecb), Ge3 yuera NOTJOLIEHHA.

HACTH }’p;éuemm (5:38), cONIACHO BHIIECKA3AHIOMY, MOIKHO obodHat |
auTh uepes N'y(m— Slgcosecb) M €ro SHauSHHE MOKHO HOXYHHTH HHGIEH-
"

. — 5l B
RLIM jridyepeHunpoBaHIEy 10 M H3 KpHBOH rfﬂg(m Ig cosec b) :

10. Bionn. A6acr, actpod. o0c., MNe 18




Ty BRI R e e
el

e

Ll
5.38) na sin'b M NPHHHMAA BO Buy-
: B0 (5.38) B ca
nHcaTh PaBEHCTBO (.58 eyi0-

. Watnoxast o6e CTopois ypasHeii {

‘MAHHE BHIUECKAIAMHOE, Mbi MOXNEM L .

o () N (m—Slg cosen b) = Na (m — Slg cosec b) — sin®b Ny (m)
3 : o i =

Orciopa: N, (m — Slg cosec b) — gin %b Na(m)
: —— Ty Sik AR eE e (5.39
G mAX)= == N Slg cosec b )

topwie npumenna B, E. M a p-

BATHCA 0003HAUSHHAMH, KO .
Ecai Bocnoas3o e

KapsiH 1 BHECTH HX B QopMyan (5.39), 1. & Nelm — 2lg cose

s wopes - B(m—Slg cosech), 10 dopuyaa (5.39) ncpoimu:mcn TaK:

— 5lpr cosec b) — sin®b N, (m)
Ay Sp RORE (5.40)

=t 1 n'{r) = b'g (L'l.'l — Slg CO‘SI?C—bJ

oy
e

Taxkum 0GpasoM, ecad B dopumyae (5.40) nomoKuTb b ==- 5 M IOTyqHK

dopmyay (5.35). Ouesnano, uro dopmyaa (5.40) Goae obmas?’, uem ¢op-

Myaa (5.35).
VuuThiBas NOTJAOIIEHRe B HANPABAGHHH HA TaJaKTHYECKHH moJioc, onpe-

JeJeHHOE APYTHMH cnocoDaMH, HanpHMep, 00 NOoACYeTaM BHEraslaKTHUeCKHX
TyManHocTell, T. . NPHHHMAR . (z) [ FalaKTHYECKOrO MOJIOCAa 3apaHce
H3BECTHLIM H BRONs 0GO3HAYEHHH, KaK BHIIE, MOMXEM HAMHCATD;

My;=m —3lg cosecb — aalz)=m + Slusinb — 2.(z)
m — Slg cosec b=mg, + «u(2)

: Toraa opuyaa (5.39) nepenmimercs emie B crefyiomen BHAE:
: I*:’:[mgu + oalz)] —sin? b Ny(m)
2y, (1) = —= a3 (5.41)

;\E'__J[m% 1 Zn(z)]

_ Mu npumennan dopmyny (5.39) anst noayuenns o6mero moraoueHHS
B JOTOrpafiHueCcKHX JIy4ax B PAAE KanTefiHOBbX NJIoUla/IoK cepeprioro noJjy-
aiapua Fanakmikn, C s1off ueisio Mu HCONB30BAJIH KaTajor noKasaTeel
LBETa 3Be31 B nioulafikax Kanrefina, coctasienHb E. K, X'a panse [55].
Baifiop 31010 Katanora onpapimBaetcy TEM, uTO Nocsie nosyuenus no GopMy-
Jie (5.39) sHauenns obmero TOrIOMERHS, MBI MOTJH Ghy CPABHUTHL HX CO 3HA-
MEHHAMH OGILIEro NorIoueHus, NOAYUEHHBIMH [N Tex ke nnom;no‘r 10 H3-
OHTKy ugera, Gea ygera HEATPANBHOTO MOIVIOWeHYs (cM. Boinie) :

: %
Ecau B dopmyae (5.35) spesryio BEHAHHY (m)3amennTs, vepes m—Slg coses by

2 33TeM N:_(rn—5ig cosecb) — wepeg s0* b Ni(m), COLIACHO  (5.25), 10 HONyYiM
dopuyay (5.40),

!  Hayuenne memanog

‘ ~ Hayu MIROHOTO norsonye

| —— . ApyTHX xa_pamapucrm..., 147
[ - KiTak 0 Il

. Hrax, as n ACHETA aBeaft M BoIGpann UITK g KOJIHUeCTBe O/HHHAD=

JmATH mwionanok Nes 5, 6, 16, 27, 28, 30, 31, 39 3

TNPOHSBSACHBI 10 SBE3TAM cff 3, 34 u 37, Tlosicuetsr OBl
SR A CKTpan 5
W B e o PasbHBIX Kaaecos A § F. Ocranbubie muoman-

A Vi M
1 . L IaaaHHO Katajore, GbUIH HaMH HCKMIOYeHEB! BBHAY
HPOTY Huie b==200, 3 kak YKA3bBAIOCh YiKe, HAIL Me-
7 !

i - TOJL MEHee TaueH s HH3KH
X rajiaktHy
i e e BCKHX LUHPOT, H, BOOOBLIE, HelKelaTelb-

IToney
HHE B H#x Oegzeﬁg’:mﬁjec'fﬂ IMIOIIAN0K, KOTOphie Ml BeIGpasu 1S onpesese-
HAN0K HAMH GBI JIOLICHHA, faioTest B Tabanue II1. Ocraneise nats nio-
' # BLUICICHE! 0 Mpusiiakam IWIHPOTBL 1151 BHIBOAA 3HAUEHHIT

‘ R Q e b I
I\:_(m 2lg cosue b) ﬁ\-:_(m — Slg cusec b), BXOAAUHX B hopmyny (5.39),

2
: e
Epﬁfﬁ:ﬁ; LBLIJ;;}z:lo*rca sHadeHus  sin’bN,(m) aaa mannop IUOMAKH [0
] JAHBIX BeJIHYHH, a TaK¥Ke NOMCYHTHRI
Sy ’ /1 BaeMble IJIOINAZH B KB.
FPa., NpHBEACHIbE K 5kBaTOPY. Beauyins sin’ bNs (m)orHOCATCH K | KB. rpaj

Tabnuna LI gbbomo

e Ry e R e
A i F G
e o ————
i io_, _iLI 12 | 13 IJ 10 S e | Srp2 [ b
e 6 Ly4 | 174 | 3.48 | 4.06 I 1.46
{ 3 1 4.64 9.86 | 17.41 .50 69
!g 0 68 1.37 2.74 3.42 |‘ 2.;}4 821 | 1740 [':'.56 ggﬂ ijs
1 1.93 | 225 | 225 ] 2581 129 3-54 | 192 | 2093 | 5.03 433
; 2g 1.09 2.19 342 | 4.18 r 1.23 2.46 328 5-34 833 +ag
2 096 | 240 | 240/ 288 3.6 769 | 12.50 | 2643 | 518  +3
37 .39 [ 241 | 2531 3.04 | oa6 1.52| 379 342 813 42

Hike mut gaem TaGmuny LIV, rie nomelens: suavenns N« (m - Slg cosec b)

u N'r(m— 5lgcose:b) coorsercrsento seqnannan u MIIK. Oua coerasnena
9

TIPH TOMOMIK KPHBLIX, KOTOpPLIE GBI TNOJMYYeHb! HA OCHOBE MOJCYETOB 3BE3[

B naomajkax MITK ¢ nauGoislHMH [WHPOTaMH,

TaGnrma LIV phfoma

\I1HIC 6 15 16 a7 28 37
i Nl N'- N:-, N’n N= N:ﬁ N-_ N'x Nr;_ N‘,— N'z N',—_
me e )R e R e
el .
10 7.8 on,8 34 28 L 1.5 T3 20 2o i
R 1t 40 3.6 S 35 28 .9 2.2 47 4o 30 a1
12 83 42 L8 4.4 7.8 4.2 6.6 4.4 0.0 4.2 6.5 40
13 126 44 | 163 44 | 119 44 | 107 44 | 114 44 | 107 42
F :
|
10 L1 .0 5.5 8.4 — — — - 3.0 6o = A
¥ L mf, 3h 15.0 II.2 Bo 92 60 8o | 120 100 60 8.0
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Pnasa A1 SRS S

: 1 nponancneuu B NAOHLIA K-

CHEKTDANbT wiaacca A noActeThl (X0 : )
s e F-o 00 90, 31, 32, 33 1 34. Oron
KpHBHIE G,Ialm; ocpeiieHsl 1o pofcueTaM B UHHS(‘_\'hﬂgE&HHMx‘nno,

Srfapnzge?nﬂeuﬂue'xpume naHbl HaMit HA UepTeXe Ne 27 B HeGonp~

iy
5
r.._-.,_. [y
N
\

Yeprem 27 Gelito

Jamerns, yto uneaa gas | rp? kak B TaGauue LIIT, Tax # npu nocrpoe-
HHH STEX KpHBHIX Ouuin yeeawuens B 10 pas. I{onmya% BHIIENPHEEIeHHBIMY
ABYMST TAGMHILAMH, MBI BHAHCARAH AAS KaXIOH MJIOWAJKE 3HauCHHa cpelie-
o 06uIero MOTJIONICHNS, COOTRETCTRYIOmYe 3B, BeanyuHaM ot 10 1o 13-oft
ApeAcTaBienHse B Tabanne LV.

Tabmina LV g5Gomo

{ T, | |
K | ma\ 11 | 12= | 13= § mm’ ifm | 122 | 13m
. A-# | FFF'
6 | 003! 063 1.14| 194 045 050 | 0.92 | .15
i5 0.97 | 152 | 206] 202§ 033 | 060 | 072 | 130
16 — 0.45 | 1.31 | 2,01 | — 0.0 | 0.54 | 072
27 019 | 0331 077 | 145 { — | 044 | 1.27 | 1.83
28 0521 057 | 156 | 1721 — | o044 | 075 | o2
17 — |1 020] 100] 182 — | 056! 122 | 205

Kak BuIHO H3 570/ Tabanuel, ofuice norroneHe VEeJNHUHBaeTcH ¢ pac-
CcTOfAHHEM, BMecTe ¢ TeM, BHAHO TaKiKe, 4To ofuiee TOrMOMEHHE AOBOJBHO'
CHAbHO OTJIHYACTCA A5 pasHEIX miomanox UIIK,
~ TNoaysennoe ofiee NOrJI0MIEHHE HECKONBKO NpEeBRIUAET 0OBMHO MpHHAT-
Tyi0 BeJIHHHHY IJ 5TOTO paccrofnmus, xots I1, I, I1a peHaro MoJay4Hd
Al OJHOTO KiJIOnapeexa eie GOMbIIyIo Besyun :

H I i aercs
ik ¥, 4eM T4, uTo noJydae
. Tlo aeeanam F, eciin nais muix npurste M= -t 3m, obiiee morsoneHHe Ha
I Knonapcex noiyuaerca Gossure, uey g A, Y ' 0-
S i Ad As YKasanHel (haxT, nopHAHM
MYy, {HTB TeM, 4TOo Gom,maﬂ HACTh I]()I‘ﬂmuaiou[eﬁ Ma’l‘E'[)H}I Hi~
XOJMTCA TIABHBEIM 00pasoM B npesenax o 1000 S >

B sakmiouenue otMeTym
% ! 3 UTO H3AOAEHHLI MeT ajiem-
HBE BEAHH B! OGUIETO MoDIOwE Ny, KOTOpbIe R AL Aopornno e

XOPOLIO COBMAAAIOT ¢ JaHHbIMH;:

 Huyuerie meiks ]
b ¥ KIBBI/TOrO HOFIOMIGHAA 1 IpYTHX XapanTepueTys, ., 149

WIVHEHHBIMH T10 BHETATAKTHUeCKI M TYyManHocTaM H ned)engam, H TakHM 00-

(PASOM BINE A3 NOATBEPHAACTCA NPHMEHAMOCTL STOFO MeTofa Aisi HANIHY

Jieqeit.
_ § 40, O PA3MEPax MeMIRe3qHBIX IbLICBLIX TYMaHHOCTEH

B CRESH € TeM, UTO AAHIOE HCCHE0BAHMe NOCBAINEHO [pobieMe NONIO-
-'fmel{mr-, OOAAKA NHUIeRLIX TYMAHHOCTEN MBI PACCMATPHBAJH JIHIID KaK 00bex-
Thi, HPOHSEOIAINGES noruoiienne. Ho, kiak Geuto ckasano B BEeAEHHH K HACTO-
ﬂlﬂgﬁ ])aﬁore, l]l)[ﬂ@ﬂhl@ o0JIaKA cliefiyer H3YUATL TAKAE KAaK CaMOCTOfTeJb-
HbIE OOLEKTH LANAKTHKY, T. €. HayuaTh, HAPAAY ¢ MOMIOLIEHHEM CBETA, HX
APYTHE (QHIHYECKHE XAPAKTEPHCTHRH, B ¢BAZM ¢ 5THM Teleph HaM X0TeJI0Ch
OBl CASIATH HEKOTOPHIC saMeddiust 00 X BOIMOXKHHIX pa3Mepax, a Takxe
YACTHUHO PacCMOTpETh BONPOC O poJi TeMHBIX TyMadHHOcTel B 00pazoBaHuH
JAPYTHE TANAKTHYECKHX OOBCKTOB, B €BASH ¢ HX pa3MepaMy, NOCKOJBLKY 3TH
JIBA BONPOCA HECOMHEHHO B3auMOCBA3AHbL

B psje paGor [ I1. ITapenaro [43, 44, 46, 45] naxo onpenenenue
Cpejiliero pajdyca TOPJMOUIAIONIHX 00JAKOB MBUIEBEIX TyMaHHOCTed, DTH ON-
PEAeHCHH, tAaBHBM 00pa30M, OCHOBLBAIOTCA HA (DOpMYyJie, MONYUEHHOH HM
CaAMHM, 4 Takxe uarpaGorax B. A. AmMG6apuymana uw HLT. Topre-
manse (6], K. ®.Oropoanunkosa I}, Boabda u apyrax. Co-
paacHo paHupim patorsr [20) TL 11, [Tapenaro, cpeaHuit banuyc melre-
ragossix' Tymanuocrefi R=5 napcek, a no padoram [44, 46, 45], R=2.7 nap-
cek. (JUeBH/IHO, TOCJe/Hee onpeae/eHHe CIeAYeT NPHHATL KAK HanOo ee 0/1Ha-
Koe K seitersureastoct. Cormacno Tadauue Ne 3 padornt [43] I I1. ITa p e-
Haro, TeMHbe TYMAHHOCTH MOTYT BCTPEUaThCH B GOJBLIMACTBE CAYHaes C
pajycanmil, KOTOPhE BaKTI0YAKTCHA B NIPEAETax ot R=0.5 napcex xo R=13.5
napcek. Tymanocry ¢ pajuycamn B 13—14 napcex BCTPEMAIOTCA BCETO JHILIE
0,069 u Goupiie BCero HX NPHXOAUTEH Ha PAHYCHI 4—5 napcek. SIcHo, 4TO
ThiTeBAe 0BdaKa MBl A0MHHbL PACCMATPHBATL BMECTE ¢ OCTAJbLHBIMH OGDBEK-
pamu DanakTHki—Kag eguHoe 1ejnoe. BrojiHe yMECTHO BCNOMBHTL SIECh HEM
XapaKTepHayeTest e1HHCTBEHHO [P ABHALHBII—IHANEKTAYECKHH, MaDKCHCTCKHH
MeTo/L MeeJeN0BaHHsl:

«a) B nporHBONOIOMHOCTE MeradizuKe AHATEKTHKA DACCMATPHRAET NPH-
poay He Kak CJIyuAHHOe CKOINIEHHE npeaMeToB, SARJEHHH, OTOPBAHHBIX ,‘npyr‘
OT jpyra, H30JIHPOBAHHDIX Jpyr oT apyra H ncsasucnm_mx ApyL OT Ilp}’fa, a
KAK ChizaHHOe €IHHOe 1eVI0., Te NPEAMETDHI, SIBJACHHS OPPaHHUecKH CBASaHb
IpYr ¢ ADYLOM, 8aBHCAT ApYyr Of npyra H o0ycHaBIHBAKOT JPYr JIpyras..

«6) B npOoTHBOMOJOXSHOCTD Meradnadke JHAJIEKTHKA paccMaTpHBAeT
& [MOKOT H HCHOABHUASHOGTH, 34CTOS H HEH3MEHAEMO-
pEpBIBHOTO ABIZKEHH: H H3MEHEHHH, HENPEpEIBHOrO
pCeria uro-To BOSHUKART H pasbHBaeCTCHA, YTO-TD
(Her. Beecowoa. Kom. [laprun (6). Kpar-

MpHPOJLY HE KaK COCTOSIHH
CTH, a KaK’COCTOfHIE HEll
OGHOBJIEHHS M PA3BUTHS, LJIE B
paspylaercs H OTKHRACT CBOH BEI>
kit kype, crp. 101, 1938). ' : :

B 5rOM acHekTe BROJHE CTECTBCHHO I MPABHIBHO CHHTATh MOTJOINAN-
[IHe 00JIAKA MEKSBE3/IHOM BN K rasa HAXOAALIHMUCS B HElPEPhIBHOM /{BH-

SKeHHH H H3MEHEHHH,

1 (Cornacko paGore OopTa [101], B lanakinre IOMTH B KAMIOM IBLICHOM
{mm{m[j ofake NMEeeTes NpHMECh ragsa Hiil rajakTIHNeckAit cyGeTpaT; M0sToMy To-
,_-mp}, O TCMIbIX TYMAHHOCTIIX, Mbl HAMCEM B BHIY LAk MBlAE, TAK W rag.

e e e e e T R R 3 Y T S i S e -
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151 06 BRCHERAS SEQIIONHH NBLICHBIX TyMaHHocTel, BoabIIe rOBOPs, mo-

Th NPEANOMKEHO MHOTO rHioTes.

HMeM Kak paGouylo runoresy, 410 oOpasonanie a8essl NPOHCXOANT Ka -
IBIX TIBIIEBO-Fa30BBIX TymanuocTel Graronaps rPARHTAHOHNON KON eH-

camui. QakTHUeCKH HA STON rAnorese OCHOBANA KOCMOTOHHUCCKAST TeOPHg

A M Je6eaunncxoro [31), 7.3 Fypenunua [20] a rakxe paGora-
B.I.®decenkona ul. A.POXKOBCKOTO [50]. Ora runoresa Haxo-

JATCH B COPJIACHH CO MHOTMMH AaHHBIMH 3RE3AHON ACTPOHOMHEH,

" C apyroil CTOPOHB! HAM H3BECTHO, 4TO M3 3BE3N PANHHX THMIOB, B OCO-
‘GerHocTH 13 3pe3n tana P JleGeas nan Boand)-Paite, IPOHCXOAHT HenpephiBHoe
BHOpactizanHe BellecTBa, KOTOPOS A0MKHO 00pagoBLIBATE TYMAHHOCTH B Mok
3Be31HOM MPOCTPAHCIES, KAK STO Bepabie ORLIO YCTAHOB/ICHO B.A. Bopou.
10 g-BeabamunoenM [17]. Cosnaerca BOEYATHEHHE, MTO HPOHCNORUT
_HenpepuBHHﬁ KPYIOBODOT BCHIECTRA MEXKAY PASHHIMIL €0 COCTOSIHUSMIL, Oj-
HAKO, paccMaTpHedas 5TOT BOOpOC, Caeayer Halerath CXeMATH3AIH H npe;;-
CTABAATL JeJ0 TakK, 470 3T0T KPYroBOpOT MHOI'O paz MOBTOPAETCH B TeyeHHe
HA3HH caMon Fanaktiri, BossMoxkHO, 4T0 npouece 00pasopanusd 3BE3j H3 Ty:
MAHHOCTER CBA33H ¢ npofeccoM GopMEpOBaHHA caMoil I'anakTHKH M TyMaH.

VA

Hoc'rli..ﬂaﬁnmgaeame B HACTORUIEE BPEMA, OCTaMAHCh ¢ TOR 5m0xH, Koraa la-
.;lg;r;a%a Ka?ﬁigiﬁ B CTaduH c[-goem dopmrposarns. Oauako, KaK yKaahi-
SR wibii "II’!“_YM an RluA W Je6eannckui [33] u» na-
s S B‘ : po C.‘-O.-IHT‘?ﬁpaaoaamie 3BE3X H3 STHX TvManuocteli. [Tpu-
S 0 BHHMAHKEE, MOKHO TPOHSBECTH HEKOTOPHE PACULTHI, YKASHIBAIKO-
Hpencramff;ii;ggggzw;h, “peﬂ-'l()iﬁem{oﬁ THOOTe3E W Caaronaps STOMY
B naliig pacueratp; SMEpBI fiELIEB0-ra30B0IX AH(AYIHBIX TYMAHHOCTEH,
HO pabore I1. 11 Mape H": HPHHHMAEM TI0THOCTD NBIIGBBIX TyMaHHOCTEH,
Oxasupacrca Irr[(; em;;ro [46%, PaBHOR pu=3.10-4 rp/c.
CeK H IJIOTHOCTh ’P.=3-10—22h:3??)sm TY”HHHOCTB’ Hyeiomyo R=2.7 nape
raranta Ry =000R PIGUE CHATh JI0 PAJHYCa KPacHOro eBepx-
S71a n‘xmao:m Ha & 10 TOAVHHM 3BE3NY € MAOTHOCTBIO  px =10~ rpjeu®
£ i e
ranta, Ecau a1a Rcf M?ﬁ;ﬁ:}i COBMANAET C MIIOTHOCTbIO KPACHOTO CREPXTH-
APYTHE DASMEpHI, OJYYHTCA HEKOTOPOE HHOE

3Ha4enH I
€ A ILIOTHOCTH, OXHAKO, HNOPANOK TJIOTHOCTH BCE-TAKH OCTAHErcs

TOT el
Ry =R, V_?;
- (5.42)

Ionsaysce dopmy.oi;
Py

MEI MOMEM BbIUHCT
UTH PafMyCh! TBTERRIX TYMAHHOCTEH, HMelomiHX Macehl
« [« ]

1 Coraacao B. . ®ecenunon

BOJOKHAX AHDMYANBIX TYMauocTel
a JuchibyaHbIe TYMAHHOCTH SEOMOWH
MauHOCTEN 10 fHbhysHex Ty Ma)
SYIOTCA B BHJE HENouek,

313 04eHb 3aMa
obpasosakia cdepH

Yy [49], 3pe =
HMEILTHI!IK IBESBL PONIAOTCA B TABOBO-TIELICARIX
OMHOHHDYIDS o o A0CTH. B cpemiiem p=L0—1rp/cH
1HOCTel B})ﬁommc-um”"orc’ THIIA TAZ0BO-IbUIEBRIX TY"
H 0OCIeIHHe oMem Or0 THIIA. H3 BoAoHOH 8Bes/bl 00pa-
HUTTBAR MOTeRa, A H:Bamc” ¢ 6Hy donoy asess
HECKHX CHOMAEHHH, o raﬂ*s&ciergggﬂganﬂﬁe‘fcn. He MOjer 00BACHITA
TYMAHHOC MHOYERT BO3MOAHOCTH 0DpAAIBa-
THX oﬁmqni:}m. THIIA, 7, e. Noxa em,gsgnu rle
Mq,q,v.‘;zg(“y_r“ OTMETHTE, UTO NOKA elle
H i Man il e
Thilt (i Oﬁb!‘-[lllrhlﬁ, Hugzed uproapIomyy

5‘__?‘%}1:1_0 MEEREUIOT0 NOMIOMICHIA 1 PYTHX XApAKTEPHCTHE., 151

L _qugﬂggfl:xams% OTKPBITHIX H TAPOBHIX CKOMUeHHi, a TaikKe Macce
BSAHOTO 00/aKa n Tanakriky, nozpasymeras, uto w3 sTix Tymaunocr2f
\OBPASYIOTCH COOTBETCTRYIONIHG 00BeKTEL [TpH BLUHCACHHSR MBI NPHIATH €=

gl_a}gme b_!ﬂccm TANIAKTHIECKHX 00LeKToB, BRipaxkennsic B Macce Coanid,
oropas papna Mg = 1.95.10% 1p, Tlpapaa, B HiX ecib HeKOTOpHI NpPO-

. aBodl, HO, TAK WIH HHAYe, STH BeJHUNHL OTReYanT o0UIeH3BeCTHHIM TaHHbBIM.

- Kpachsle coepXrurantsr IR S 3.5 Mg
O1KpBIThEe CKOTIEHHS | e g 100 .\IT
Hlapossie ckomeHus Gt U 500.000 M
Jneannnle o6naka . AT P 10 “i)

Fanaktika . . . Bibakak e 13-101 M

Ho oTMeTHM, 4o A1a 00pa30BaHAs TaJaKTHK, M5UIeBHE TYMaHHOCTH A0
JKHLI HAXONHTHCA B MesKrallakTHUECKOM npocTpancrse, Tax KAK NONTOULEH e
B MeMKIaJaKTHUCCKOM TPOCTPAHCTBE OfeHb MaJo M0 CPABHEHHIO C rajdKTHYe:
CKHM, TJIOTHOCTD TIBUICBBIX TYMAHHOCTEM B MeKraJaKTHUECKOM MpOCTPaHCTEE
CACJLYET NPHHATD, N0 Kpafineii Mepe, B 1000 pas MeHbLICH, YeM Mbl HMEeM )14
raNAKTHUCCKHX TBLIEBEIX TyMaHHocTedl, T. e. g, = 3:10°% ipfex®. B cBaan
¢ STHM, JIf MBUIEBEIX TyMaHHOCTEl MEKTAJaKTHIECKOTO MPOCTPAHCTBA MBbl
Hexomuau K3 naeTHoeTH 3.10 < 2 rp/em®.

EcsH NpHHATH [Jis BhIlIEVKA3AHHBIX ofBeKTOB MpHBEJeHHbIE SHAUEHHR
Mace W naoTHocTed, H, BMECTE C TeM, B TIEPEOM npHGAHKeRHH TYMAHHOCTH CUl-
taTh ciepHaeckuMu (coriacHo TEOpHH A M Jle6eanHncroro, npuobpa-
S0pAHHH 3BE3JL M3 Ta3a W NbLIH, YKasaHHbEe ofnaka ARONXHK GHITE AOBOJIBHO
TOHKHMH, WTOGb MOTJIa TPOHCXOAHTE IPABHTAUHOHIAA KOHEHCALHH), MOdy-
ypm raGanuy LVI ais paanycoB TeMHBLX [BLIEBO-TA30BEIX TYMAHHOCTEH, BhI-

uHcasieMbix 110 hopmyae:

3n M@
Ry= 0
i 4% P_\,

cOJIHEYHAA MAacca, py TJOTHOCTE pac-

(5.43)

rjie n 9HCJ0 MPHHITEIX MACE Mo
cMarpHBaeMoii TyMaHHOCTH.

Tabmuna LVI ghdowmo

e ()ﬁ'huh"rmbng&ﬁ\gbn 1 Ry
1 OGpaay ol aoE3aH — Kpacuuie cucpx-r‘m'm!m e L 2.7 napcex
2.8 % 3 OTKpMWTHE 3DEANHBIC CKOMAGHHA » =+ = ¢ ] 8.2 2

3 = 1IAPOBLIC sRE3NbC CHOMNEHHST . « . v« = = ¢ 140.0 i

4 4 apesnipie 00A0KA . . .o e TN o ]SO*J\.O -
5 ¥ ranaKTHRIL - oo T PRCRIC ) e ORNI00)

MBIAEB0-TA30BHIX TyMaHHocTell, DACCMOTDAM
1x HAGMIOEHHS B MIDOBOM TIPOCTP AHCTBE.

rasopas TYMAHHOCTD, cootheTeTByoman Na & B Taﬁ-.
rhest TOJBKO JTHIID B MCTAPANAKTHHECKOM HpoCT-

Wexoms H2 3THX paziuycoB
BONPOC O BOSMOIKHOCTH )

OuepHaHO, MbIIEBO-
gmue LVI, Moxer BCTPETH
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186 1 ee MOMHO QOHAPYMKHTH, 10 BCol Bepos:moc;n.m:;?) h:li;ﬁfﬂl?)}le{liﬂu

yeckMx Tymapocteil. B nacrosmee l}pbhiﬂ‘f " O M H3Beg-
%ﬁwﬁﬁglm“% METATANAKTHHECKOM NPOCTPAHCTRE, A TOrO, UTOGK
i ﬁ“@ﬁggwugqﬁﬁapyﬁmm mRGBVI0 TyManHocTh moa N 6. Hoam.uy
9T YHET cieayer orbpoCcHTD. ‘ o
 OGuexrnt Me 4, no Boell BEPOATHOCTH, OTCYTCTBYIOT B u.u.ueu Canakrige
lrmmxy TOrO, YTO (OCAGAHAR—I0BONABHO PA3BHTANA CIHPAJLHAA TyMauHocry
#, HajA0 AyMAaTh, YTO ofipasoBaiie 36e3MHHIX 00AAKOB 1\;1;\_ :;f.*:fb::: B AaHHKG
MOMENT He umeer amecra, [Hostomy 00nerTH nop N 4 He 10KHB HaGHIO/ATY,-
51 ero TaKKe CJIEAVeT OTOPOCHTE.

- OOmekry ¢ pafuycamy, coorsererayiomumi N 3 B Talunue, Takke noy-
)KHH OBITH penikocTbio B Nazaktike. Ha 510 yRassiBaeT MaJiouncieRIOCTD (1.
POBHIX 3Be3/IHEIX cROnAeHK B [anakTiKe MO CPABHEHHIO C APYTHMH OGBeKTA-
MH T'anakrugn. Tlostosy obrerter N 3 Takke CAGAYET OTOPOCHTL HIH MOM-
HO CRA3ATE, HTO OORAPYKCHHE NLUISBEIX TYMARHOCTEH AAHHOTO pasMepa odenp
Mano epoaTHo. UTHOCHTEIBRO MIAPOBMX CKOMAGHHE MOMHO JiaKe CKasa b,

4T OHH B MHHUATIOPE SRIAIOTCH KAK-OM BHETAMAKTHYECKHMH SJIIANTHYCCKH-
My Ey TymanHOCTAME,

Tynmantocrn ¢ passepauin Ne 2 XOBOABHO YACTO MOXKHO Habmonats g Ia-
JI3KTHRE, B noas3y sroro rosopmt ® 10, wr0 OTKDHITBIX 3BE3NHAIX CKOMICHHR
BO MHOTO pa3 Godbiie N0 YHCAEHHOCTH, YoM wapoBeix. B Hacrosimee Bpenst
HX MHCAO, cornacho aanamm [45], aoxoast g0 500. Fean CYAHTH IO yacToTe
BCTPEdaeMOCTH NASRHY TYMaHEOCTEll ¢ pasuycamu Ne 2, B cpaBHeHHH ¢ ya-
groroil Ao 3 (cm. patory [431), moxno NPEANOA0IKATE, 4T0 Yncao 500 rechbua
NDEYMEHBIICHO, H B AaibHefilleM M Momen OXHAaTh OHICTPRIA pocT ero.
¢ Tymanuocrn nox Ne | AOXXHE BCTPEUATRCH - Yaille BCETD, H BO CTOABKO
Pas npeobiagars yncasHEO Haj TYMaHEOCTAMH ADVTHX PasMepoB, BO CKO/Ib
KO pas asesay npeoGaazaior nax ADYTHMA OGbeKTaMu Fanaxrmgm,

Sy ot s & sty T PAEN (RS napem),

_ ', OTAHYHBIMH OT Macc KpacHbix CBEpXTH-

TAHTOB. 3T0 NOCAenHER o MOMeT O5TH npHuHEOl Torg UTO ¢ CAMOTO HAaua.1a

06pasosanns, 3BE3AL TONAAIOT PasHuie Tougy BO’I"BH rnrfurn;ma a ('J’l'cr;‘M

TEPEXOIAT B pasHLe Touky FAaBHGH NOCTENOBATEbHOCTH Ha “;‘l : Mﬂ“-‘(-'
TP-cBeTHMOCTS. TonoGHoe np o [ uo ol

B COPTACHH € BBICKA3bl-

Ho OPEANOJIONKHTE, YTO Bee TYManHocTy I\r 2 ’Ngogﬁégig Trl ﬁ-?mle Py
e a0 OO 8
H(;Ig‘?;?';?\; ;’?Eggﬁg;ﬁ? !:{o UENDEDLBELMY, a coctony 1s e,'li-lmji’tll'lfbl){ TYMAH-
HOCTH IOAMHB! G, Meﬂbml;ﬂéﬁl[T{?e?ﬁgogapcen. oTouY HX Cpetike nOT-
60%113“: : :EM 3Havenny, ﬂpfﬂeﬂeﬁﬁme nr'rag.?g;g }}"C;fla}mocm i P
HOCT ‘Ka3a : 4 KoM 5 AH-
) Kak yiasano B’;‘;‘%’Lg}g& SPeMR Homcitgy 61,1:[', gnlfg{]h]m?-ra“ ey o
ﬁ:a[;i;i? T,?-K;I 410 TaGiugHEe Kagme it ke s HaNioro fn?fl‘
ST Vi g OT A0 Spsoung s
; OCTH, wHan KAKETCH, NPOHCXOAHT
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i JOBONLHO MBIEHHO, HO B MOMeH
o, HoxoGhoe craukootp
 GIBAYET CHHTATL B COIMiacHu
el

T 06pasoBatist 00BeKTOE—CKAYKO-
A3H0E 00pa3oBanne KOCMHYECKHX OGHEKTOB
C JAHANIEKTHUeCRUMH 3aKOHAMH DAa3BHTHA #B-

SABIIOYEHHE

. TpoBaeme ranaxruveckoro HOIIOLLEHA MOCBSHETCS 0YeHp MHOTO pas-
; HO00pasHbIX paGor, B pesyiprate BEUTONHACMEIX HCCHEN0BAHNUA, 0coBenHO co-
BETCKHMH YUCHBIMH, IS KOTOPbIX XAPARTEPHBI MJ1AHOMEPHOCTb U [eJleyer-
PEMIIEHIOCTL B HCCIRAOBAHHSX, SHAUNTEIBHO PA3BHBAIOTCH Kak TEOpHH, TAK
H HAGJHIONICHNS B 3100 o6nactin. Onuaxo HYZKHO OTMETHTG, HTO MPefcTOHT
(CILE MHOTO DAGOTHL A BOIMOMHO [OJHOTO H3YUEHHHA 3TOH BAZKHOH mpobJe-
MBI 10 CHX 1Op B OCHOBHOM BHITOJIHENO cnenymouee: 1. Onpefesiensl kosdg-
dulHeHTH Kak H3GHPATENBHOrO, TAK H 06IIIero NorioteH s ma | KHJIONADCEK;
2, HSYHEHO MOIVIOLIEHHE IS OTHE BHbLX yuacrkoB Mueunoro ITytu; 3. npoge-
HCHA CTCKTpANbHAs KhaccHDHKALHS A8 SPKHX 3Bead 1o BCeMy HeOy, a B
8 HECKOJILKHX ACCATKAX KanTeHHOBHIX MIOIIAN0K NPOKNaccHPHIHPOBAHEL CJla-
! Gole aBedjint 10 13 3p. pemuunns, Bee 370 Ghuto HeoOXOMHMO Ul HaydeHH:
NMONIOMEHHS B LEJI0M,

B panerelimem Heobxomumo: 1. H3YUaThL H30MpAaTeNbHOe MOIMIOIeHHe /10
Gonbmnx rayGuit FajakTikit; 2, H3yqaTh noriomenHe 606 A6TaNbHO B 0CO-
6o untepecubx yuactkax Mueuroro [1yTH, Tak Kak Takne YYaCTHH HayuanHCch
A0 CHX TIOp MPEHMVIILECTBEHHO JHIbL [0 SPKUM 3Be3fiaM; 3. KnaccHuuHporaTs
CHIEKTPHI CNIA0BIX 3BRIJL; 4. onpenensth pACCTOSHHA A0 CIAGHX 3Be21 H 1p.

B oTHOLIEHNH HAIIEH pAGOTH Mbl LOJACHEL OTMETHTD, YTO 415 HaJibHeHinero

5 €C DA3BHTHH B STOM HanpaBjieHdH HeoOxouMo cneayiomee. Bo-mepBrix,—
PaclpocTpaHuTL ONPE/leNlenia NoKasaTelell UBeTa BHETaJ aKTHYECKHX TyMaH-
HoCTelt Ha 102KHOe noJtyiuapHe. Eciii Aaxe orpaHnuuThes onpeneneHieM NoKa-
satelsi LBETa 10 NPeAebHOl BeTHUNHB HALIEro KATa0ra, To MHEI0 TYMAHO-
CTeil MOMKHO ellle YBeJHUHTh B/IROE, UTO HECOMHENHO CEAeT NONyHEeHHbIE pe-
8yapTarhl 0OJee HAJEKHUBIMIL, @ TAKKE JNACT BOSMOXHOCTH H3YUHThH HOBBIG
yuactkn Maearoro [lyra, Bo-proprix, Heo6xoauMO TAKIKe onpefedsTh NOKa-
saTein LBeTa AJs cJalhiX BHeraakTHIECKHX TYMAHHOCTEH Ha HH3KHX Tanak-
. THYECKHX IIHPOTAX H B rajdaKTHYCCKHX okHax. Bee a10 Moxer nath MHoro Ho-
: BOF0 O TaJiakTHYECKOM MNOTJIOMIEHHH. ;
i Mpr cunrtaem, uTo HanbHEHLING oUpeAedetis MOoKasaTeqell [BEeTA 10JIro-
; MEPHOAHYECKHX Ledena, ocofeHHo—caalax, A8Aa0TeH BechbMa HeoBXoMHMbI-
§ mu. Hayaas mexkssesioe npoerpaHcTBo GH3 IIOCKOCTH FaNnakTHKH, ¢ MoMO-
f HIBIO cAa0bix uedens, 11 B oxiax [aJakTHKH, M0 BHErAdAKTHUECKHM TYMaHHO-
CTAM, MBI CMOMKEM PElIlTh TaKy<e BONPOC O TOM, HACKOJBKO OXHODOMHO PAac-
NpeneieHo mormoiaiomee seimectso B Fanaxtixe. Takoe He/eoBakNe oc-
00eHHO HHTEPECHO MOCTABHTE B HANPABICHIH HA FalaKTHUECKHIT LeHTp H 61N
STOT0 HaMpapJeHHs, __

OauHako, HPOH3BOANTL ONpEeiIcHHE MOKA3ATENCH UBeTA JUIS OUGHB Clid-
Ob1x neden Ha aHaGepPPAHOHHON KaMepe HeMeIaTeILHO, BBUAY HeGOIBLIOTO
Macinrata, 3aTpYAHAICLICIO OTOXKECTRACHHST I HAMEPCHI, TeM 606, UTa Le-
thenpl B GOJBILHHETRE CJAYUASE HAXONSTCSA B oGHACTAX, IIe 3Be30s 0GHIRHbL

3aKkoH NMONIOIEHHA TPEOYer eule AONOMHHTENBHOr0 HayueHus. B ganHoe
BpeMs elie He YCTAHOBJICHO OKOHYATENbHO, KaKOMY 3aKOHY

e e i gt 3

B

HOAYHHSETC
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eAHUHHBL, H3MEHSIONIENCH B IHPOKHX ITPOATaX, MOHEH" "P“-ﬂ*”’:"‘?-“““'fh,
, MOCKOJBKY 3HaUeHHe & 3aBMCHT OT aHamerpa pacaeunmoum,\“ fﬂ(:j[‘r."l’
. 0 33KOH STOT MOMKET 3aBHCETh OT PACTPEAICHHA HTHX 4ACTHIL [0 I'd 1a m.u.
. YeCKHM KOODIHHATAM {0, by r). B cBsaaH ¢ STHM HeoGXOAHME ,Ll.(ij‘l.’lli?.l!pn};,m.
'HHE‘ HCCAeA0BaHHS 38K0Ha NOPAOIIeHHsl H OnpeAsIeHis SHAUCHHH o,
~ Ecau gonvernts, Kaxk otMeuasgock B § 40, 970 0BIIEBO-TasoBble TYMaHno-
CTH CHIMAIOTCH, TO MBI AOMHE HaGAOAATH YBEANUCHHE I].‘lOTHOC[iIi OT Ty-
{aHHOCTEH GOJBUINX PASMEPOR K TYMAHHOCTAM MeHbIIHX pasMepoB (Koxewuno,
3TO HE OTHOCHTCH K TYMAHHOCTSM, KOTOpHe ¢ CaMOro Hauaia GBIIH MaJibix
paamepos). Oueniano, yReaHueHRe NAOTHOCTH TYMAHHOCTEN XOKHO nposip-
AATHCH B VBEJAMYEHHH A4 HHX KO3(OHUHeHTa HOTAOLICHHS. B noapsy storo
TOBOPHT MeXay npoumwm, i pabora Boka wn befian [68], NOCHSIENHAS
HCCEeNOBAHHIO [OTACIHIERHT B BeCchbMa MAauX TeMHbIX TyManuocrax. Ecnu ¢
TOMOMILI0. HAGTI0AATEABHBX LAHHBIX MBl CMOKEM MOTVUHTE VKA3aHHYIO 3aBji-
CHMOCTDL, 3T0 OYAET NOATBEPACICHHEM APABAONOAOGHOCTH OnHCcaHHol B § 40
THIOOTESEL

C KOCMOTOHHYECKOI TOWKH SpeHis HHTEPECHO TAKKC BHISICHENHe BOMPOCa
—OAHHAKOBA J# NIOTHOCTH JUifl Beell TeMAOH TYMaHHOCTH HJIH OHA MeHsIeTCsH
OT NEHTPANBHON YACTH B HanpasiAeHEH K KpaaM tymanuocti. C 570l neasio
B AGacTyMaHCKOI 00CEPBATOPHI Ae1AI0TCA ONBITH ONpe/IeeH s rosththuiren-
T4 NOLTOMEHHA B PASHHX UACTAX TYMaHHOCTE, OT UEHTPa—K Kpalo, T. e, 10
TPAHHIN MEKILy TeMHOR # cBeTa0fl o6aactamn Maearoro Iyt

Hayuenie nepesncaennux 3ajay, B YACTHOCTH, BHISICHEHHE 3ABHCHMOCTH
CIENEHH NOIVIOMEHHS OT Pa3MepoB MBACBHX TYMAKOCTEN W H3MEeHEHHS NOT.I0-
HICHHA BAOJAL BHAUMOH NOBEPXHOCTH TYMAaHHOCTH, MOMKeT IpuHecTH GOJaBLIYIO
TOJIB3Y H3YYEHHIO KOCMOTORHYECKHX HpoGiaeM.

CTaTHCTHYRCKHE HCCAEA0BATHE B 3Be3AHON ac
CHOCOOCTEOBATE Habai0maTeabipiM paGoram, v
Ilyta, npescrapnsomue HAHGOABLITH HHTEepeC
HQOopron, cIenyer eme oGoGmuTs u HPHMEHATh K O0Jee MHOFOUHCICH=
HbIM 06hekTam Mueyroro ITyrn, uenm 310 crenano N0 CHX nop.

ITpo6aema raaarraueckors nor.zotueum, ABAAOMAACA OAHOH H3 Haubo-
JIEE AKTYAJNBLHEIX 347144 COBPEMERHOI 3BC3THOH aCTPOHOMHN H ACTPO(PHaHKH;
:{ ﬁﬁnaabﬁeﬁmeu AOAHHA GHTH OGBEKTOM YCHACHHOTO 1 BCECTOPOHHErO H3y-

EHHS, B KOTOPOM' AOMMKHLL YYaCTBOBATE N0-BO3MOMCHOC!
E : OCTH, BCe Ha cep-~
S, > , BCE naumu obcep

TPOHOMHH BCerjga Morys
KasplBadg yuactkn Mueunoro
- Meron, npumenennuii Muow

]36 3ARIIOUEHHE, aBTOp A0MKeH OTMETHTB, 4YTO HACTOsIIeE HeCIeN0BAHNE
TIOTPEO0BAN0 BRINOAHEHHS GOABLIIOTO 0fbey HabJionennt u BhiaucaeHnii. B
HUX DPHHAMAJH yTacTHE COTPYAHHKH oGcenns ;

BATOPH :
P.NI. Bonokanae 3.9 J e S L e

Onnpaze, M U 33 I et
Beem uy astop NPHHOCHT ﬁanroaapmmh_' : Paunua u apyrue.

Mur npusnatensup v B, K. X 4 panze
OOUIHOCTL TEMATHKH, 34 HeHHBe 3aMedanng, o
JICHHH C PYKONNCBIO HACTOREH patoTr,

€ KOTOPBIM Hac o61.e/1HHACT
ASTANIEIE UM 1pU  O3HAKOM-

Mapr, 1952

.iirléfB sakoMe A ® aag x Tpelyercs Opath 3HAUCHHT C/AHHHIE.
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