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OTPARATEILHASA
CIIOCOBHOCTH NPUPOJTHBLIX
OBPABOBAHUII

UBAATEJIABCTBO AKAJEMIH HAYK CCCGP
MOCKBA 1947 JTEHHHTPAZL



OTBerTcTBel B M perakrtop
waen-gxoppecnonnents AH CCCP K, B. Yubucos

OT PEAAKTOPA

4~ 3pHTEIBHOE BOCHPHATHE TPEeIMETOB M SIBJEHHR OKPyXKaio-
HIEro HaC MHPA OCYLECTBATETCH, KaK M3BeCTHO, Gaaroxaps
SIPKOCTHLIM H IIBETOBHIM xontpacram. Muave rosops, apurens-
HOE BOCNPHSITHE OCHOBAHO HA ABYX OCOGEHHOCTAX FJ23a ye-
JOBEKa: BO-NCPBHIX, HA €r0 COOCOGHOCTH BUCIPHHHEMATh TOJBKO
OLHY APKOCTb H,-BO-BTOPHIX, HA BECbMa BaXKHOH €ro Croco6-
HOCTH OWymaTs pasnuuue uBeTos. [locaesHss U3 OTMeYeHHBIX
tnocobHOCTEH XdPAKTEPUBYETCHA TPEMSI OCHOBHHIMH CBOHCTBA-
MH: UBETOBbLIM TOHOM, HAaCHILEHHOCTLIO H APKOCTbIO (CBET/O-

To#). Taxum 06pasoM, B UBETHOM 3peHun ofHHM H3 cymecT-

BEHHO BaXHEIX 3/1€MEHTOB OYyNeT TaKkKe SBJATHCY BEJHYMHA
ApkoctH. HssecTno, kpome Toro, uro pa3/nuus B LBeTe M
APKOCTH OGYCJOBJMBAIOTC ABYMS CaMOCTOATENbHLIMU daxro-
PaMi, a MMEHHO: yC/OBHAMU OCBEUIEHHS — HANPABJICHHEM CBe-
TOBOI'O NOTOK4, €ro MHT@HCUBHOCTBIO H, IVIaBHLIM 06Pa3oM, ero
€NeKTPaJbHHIM COCTABOM M PACCEHBAIOMUMH CBOWCTBAMH Ha-
PYXHBIX TIOBEPXHOCTEH pasanuyHbix o06bextor. B HEKOTOPHIX
Clyuasx, OCOOCHHO B YCJOBHSIX JHEBHOFO OCBEICHHS, B 4a-
CTHOCTH NPH HAGAIOJCHHH 3€MHOH NOBEPXHOCTH ¢ camoJera,
0C0o6EHHO BaXE€H BTOPOH daxrop. Tak uau wmHaue, Ge3 3Ha-
HUA €ro HEBO3SMOJKHO 1aTb TOYHOE BbIPa)KeHHe BOCIIPHHUMA~
€MOM rna3oM (MAH KakHM YTOAHO MHBIM NDHEMHHUKOM) JyuH-
CTOH 3HEprHH.

OTcio/ia CTAHOBHTCA NOHATHBIM, KaKoe BamHOE 3HayeHue
npuo6peraeT BOnpoc 06 0coGeHHOCTSIX paccesiuus cBeTa pas-
JUIHBIMH [IOKPOBAMH H O0Pa30BAHHAMY 3EMHOH NOBEPXHOCTH.
DTOT BHBOL nHOAyyaeT elue 60Jblee NOAKPeINNeHHe, ecan
YHECTb, YTO BECbMA YaCTO HEMOCPEACTBEHHOE SPHTEJbHOe
BOCIDUATHE OKA3LIBAETCS HEBO3MOXHLIM H €My npealecTByeT
TOTa BOCIPUSATHE IYUHCTOH SHEPTHH APYTHM NPHEMHHKOM, B 4a-
CTHOCTH ¢(oTOrpaduueckoe HabaIOAEHHEY. [Tocaennee o6aana-
€T TOH OCHOBHOH OCOG@HHOCTBIO, YTO npon3soauMoe ¢GoTo-
rPaQUYeCcKUM NyTeM AOKYMEHTHPOBaHHe KaPTHHH * SIBIEHHS
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OCHOBAHO Ha nepejaue TOMIBKO APKOCTHBIX KOHTP4CTOB H IIPH-
TOM C MHEIM XapaKTepOM CHEKTPA/IbHOLO PACHPeNCHCHUS UyB-
CTBUTEJIBHOCTH 110 CPaBHEHHIO € 3PUTENbHBHIM OUYIEHHEM
CrrefioBaTeqbHO, OJHU H T€ XK€ IMOKPOBH 6ynyT BOCHpHHH:
MATbC HEMOCPeACTBEHHO IV1a30M H 4ePe3 MNOCPenCcTBO (OTO-
rpaQuyecKoro H3o0paXKEeHHs! HJH KAKOIrO-AHGO0 WHOIO npHeM-
HHKE, BOOGLULE TOBOPS, Pa3/MuHO, k
Takum o6pasom, eciu Naxe 3HaTL CHEKTPATIbHOE pacipe-
AeJICHHE YYBCTBHTEJNbHOCTH INPHEMHHKA JYYHCTOH SHEPTHU
a TaKxke CIeKTpa/JbHbIA COCTAB CBETOBOTO IMOTOKA, nanaotie-
ro Ha 006beKT HaOMIONEHUA, U IPYTHE XapaKTePHUCTHKH yCJa0-
BHH OCBELIEHHA, TO pellleHHE 3aJa4d O XapaKTepe BOCHPHHH-
MaeMOd NPHEMHHKOM JYYHCTOH 3HEPruu He MOXKET GLiTh Bbi-
10HEeHO 6€3 3HAHMA OTPaXKaTelbHOH CHIOCOGHOCTH OGDBLEKTOB
Habmofenni. HHbIMU C/I0BAMH, A7 DOJHOrO PelIeHHs BONPOCa
O BeJHYHHE fPKOCTH, JAeHCTByrome#d Ha MoGOH MpHeMHUK
He06X0AuMO 3HaHHEe KO3QPULUHEHTOB APKOCTH PA3IUUHBIX no-
KPOBOB H 00pa30BaHu#l 3eMHON NOBEPXHOCTH, T. e, Ko3bdunu-
€HTOB, YCTAHABAMBAIOUIUX CBA3b MEXKAY BeAHYHHAMH SPKOCTH
u ocpelleHHOCTH. QUYEBHAHO NPH 3TOM, YTO peub MAeT O
k03P @uuUedTaX SAPKOCTH B CHEKTPAJAbHOM MNOHHMAHHH, T e
0 (QYHKIHSX CMEKTPATbHOrO KO3(GUUHEHTa SAPKOCTH OT L,[JII/I'Hbi
BOJIHEI, TaK KaK 3HaHHE KaXIOH TakoH (QYHKIHH TO3BOJHT
nyTeM HHTErPUPOBAHUH MEPeHTH K MHTErpaibHEM Ko3hhumu-
€HTaM SIDKOCTH, :
[MoTpe6HOCTL MOJOGHBIX PACUETOB C NPHMEHEHHEM CIHEK-
TPANBHHX KO3D(UUUEHTOB fAPKOCTH MOXET BO3HHKATH npu
CaMbiX Pa3sHOOOpasHBbIX LeJasAX, HayMHas C 33434 BOEHHOH Ma-
CKUPOBKH H I1eM3dCKHPOBKH, 33/a4 KHHeMaTOrpaduu u Bo3ayLu-
HOro ¢oTorpaupPoBaHUA M KOHYAs 3alauyaMH, BOHHKAIOMUMY
TpH  HCCAeNOBaHMAX B 006JjacTu  acTpodu3ukH, reodpuauku
reorpauu H APYTHX HAYYHBIX H TeXHHUYECKHX HCUHILIHH. ﬂo:
3TOMY HET HHKAKOTO COMHEHHS, YTO HCC/IeI0BAHHE CIEKTPAJb-
HOH OTPAXATEIBHOH CIMOCOGHOCTH €CTeCTBEHHBIX H HEKOTOPHIX
HCKYCCTBEHHBIX IIOKPOBOB M 0O0pa3oBaHMil 3eMHOK NMOBEPXHOCTH
HMECT UPE3BHIYAHHO BAXKHOE HAYYHOE M NPHKJAQIHOE 3HAUESHHE
OCOOEHHO ecJd MOJIYYEHHEIE B pesyJabprare HCC/ieL0BaHus ,llaHHbIG:
ABJAIOTCA A0CTATOYHO HCYEDNBIBAIOIIUMH KaK B CMBIC/e IHHpOTb;
OXBaTa PA3JHYHBIX OGBEKTOB TOI WM HHOH TEPPHTOPHH 3eMHOI
[IOBEPXHOCTH, TAK U B CMBICJE CHOEKTPAaAbHON TOJHOTH Xapak-
TePHCTHKH OTIAEJBHBIX OGBEKTOR.
] IlpensnaraeMblii BHUMAaHHIO PA3MHYHBIX  CHEUHAJHCTOB TPYA
E. JI. Kpunosa, o6paboTka u oxonuanne KOTOpOro ObLiu opra-
HH30BaHBL [TOCTOSIHHON ~ KOMHCCHEH TpHMEHEHHMSt a3pOCHEMKH
Axagemuu Hayx CCCP, KaK pas W UNOCBSILEH BONPOCAM crex-
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TpaNbHOM OTpamaTe bHOI CrMocoBHOCTH TPUPOAHEIX 00pasoBa-
HHfi, H3yYeHHe KOTOPHIX NPOBOAWJIOCH aBTOPOM JJist  Hanbosee
paxHpXx # THnuunbix pafionoB CCCP. HaxonJjeHswee B TeYeHHE
pana Jer B pesyJbTare ynopHO# 9KCTMEePUMEHTANbHON H BBHIYH-
cMTeJNBHON paboTH OOWHPHBIE MAaTePHANBl XAPAKTEPU3YIOT J0O-
CTATOYHO TOJHO CHNEeKTpa/bHbIE CBOBCTBA OAHOH HIECTOH YacTd
3eMHOIl NOBEPXHOCTH M ABJSAIOTCS €AHHCTBEHHBIMH B CBOEM POAE,
YAOBJETBOPAS BMECTE C TE€M B 3HAYHTE/ILHOH CTENEHH NOCTaB-
JEHHHIM BHILIE YCAOBHSAM.

' OGpaboTaHHBle H COOpaHHBIE BOGJMHO B HaCTOALIEM TpyAe
yKa3aHHBIE MaTePHAJIbl PAcCHpefeJsioTCsi 10 CBOEMY COAepiKa-
HMIO HAa JBe KATErOPHH: K NEepBOM OTHOCHTCA BCS OnHMCATE/IbHAs
4acTh, BK/IIOYAOWAs, C OXHOH CTOPOHEI, PACCMOTPEHHE METOLA,
NpH MOMOIIM KOTOPOTO H3yya/tach CheKTpajbHas OTpamaresb-
Haf COOCOGHOCTL TNPHPOAHBHIX 00pasoBaHui, H, C APYrod —
ONMCAHHE IMOJYyYeHHBIX pe3yJbTATOB M OCOOEHHOCTEH CHEKT-
paJpHOM OTPAXKATENLHOH CHMOCOOGHOCTH OT/@JIbHBIX BHAOB NpH-
pomHBIX 06Gpa3oBaHME, HX CHEKTPOPOTOMETpHUECKAs Kaaccuu-
Kal|s ¥ 3aBHCHMOCTb OTPaKaTeJbHOH CMOoCOGHOCTH OT HAmpas-
ZIeHHS M COCTOSIHMsI MOBEPXHOCTH; KO BTOPOH KATerOpHH OTHO-
carcsa (akTHUYECKHe JaHHbe, NPeJICTABJIeHHEE B BH/E KaTa/jlora
CNEeKTPaJbHBIX KO3((HIHEHTOB SPKOCTH NPHPOAHEIX o6pa3oBanuil
M artjaca CHOeKTpaJbHBIX KDHBBIX OTpaXeHHd.

Wsananue BaCTOSIIETO TPyZa SIBUTCA 3aBepHIeHHEM BeChbMa
BAXHOTO ¥ TPYMOEMKOro  Teo(H3HyYecKoro  MCC/eI0BaHHd.
Buayajse 3To HccienoBaHHe OblJIO NPEANPHHATO paju aspo-
dororpaduueckux ueseil; Ho OOUIHPHBIE MATEPUAJIbI, NONYUCH-
Hble B npomnecce paboTH, HMeT OoJjee HMIMPOKOE 3HAUEHHE H
MOTYT BOCMOJHHTBH CYWECTBEHHBI mpobena B Hay4HOH JuTe-
patype.

Ony6a1uKoBaHHe MaTepHaJoB MO CHEKTPAJbHOR OTpama-
TeJbHOH CIHOCOGHOCTH MPHPOAHBIX 0O0pa3OBaHUiM CO3JAeT HC-
yepnHBAOIIHE BO3MOXKHOCTH /sl BHIOJIHEHHS PA3IHUHBIX Cii€K-
TpaJibHHX PacueToB, MOCKOJbKY NaHHBIE O IPYTUX HeoOXOaH-
MBIX  2JeMEHTaX, a HMEHHO — O CHEKTPaJbHHX CBOHCTRAX
PasAMUHLIX [PHEMHHKOB JYYHCTOH 3HEPrHH U MCTOYHHKOB
cBeTa MOTyT OBITb NOJYYEHH B COOTBETCTBYIOIMX Cnpasod-
Hukax (ganpumep, TexHuueckas SHIHKJONEIHs; CIPABOYHHK
(bU3UKO-XHMHUYECKUX BeaHuuH, TT. 1—10; «leonesusi», cupa-
BouHOe pykoBoacTBO, T. V, 1939, Aspodotorpadus; Araac
CHEeKTPaTbHLIX CBOMCTB COBPEMeHHHIX (poTorpaduiecKux mare-
puanos 0. H. Topoxosckoro u O. Jl. Baprenesoit, 1941, u Ap-).
Mocxsa Bacayncennviii Oeameas nayxu u mexuuxuy PCOCP, usiceneps

Mait 1946 ©. noaxosHui, uien-xkoppecnondenm AH CCCP npogeccop
K. B. YUBEHCOB.
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ITPEJHCJOBHE

B teuenmwe psga ser B Llentpanbuom HAY4YHO-HCCae 0Ba-
TeTbCKOM HHCTHTYTE reojle3nH,

d5POCHEMKH M KapTorpaduu
(LUHHHI'AnK) npoussoxusocs H3yYeHHE CNeKTPaNbHOH OTpa-

KATEJbHOH CMOCOCHOCTH NPHPOAHBLIX OGpasoBaHmd. Sra pa-
60Ta uMeJa UebI0 MOJYYHTH CHeKTPO(POTOMETPHYLCKHE
XapAKTePHCTHKA Pas/IHYHBIX NDHPOAHBIX OG'beKTOB /s pas-
pelreHnss HEKOTOPHLIX aKTyaJbHBIX 3a1ay aspogoTorpaduu,
kak, Halpumep, paudOHaIbHHIA noa6op ¢oromatepuanos wu
CBETOQHUABTPOB TNPH NPOU3BOACTBe aspodoTochbeMkH, pacueT
KOHTPAaCTHOCTEH M 3KCHO3UUHE M T. . (1—4). Creayer orme-
THTb, UTO B JIHTEPATYyPE INOYTH COBEPIUEHHO OTCYTCTBYIOT
CKOJIBKO-HUOY b AOCTATOYHBIE NaHHBIE 1O CHeKTpaJbHOH oTpa-
KATe/JbHOH CIOCOGHOCTH NPHPOAHBIX o6pasopanuil, HMmeroTcs
TO/IBKO  OTHEJbHbIE H3MEPEeHHs, BBHIIOJHEHHEE HEKOTOPHIMH
dBTODAMH W TIpDHTOM 32 rpanunedt (5—12). B nawed cTpane
HEKOTODLIMH  HCCJELOBATENAMH [ POH3BOLHIHCD H3MepeHus
HeOOJIBIIOrO YHC/Ia OGBeKTOB B CMEMIAHHLIX JAy4ax, H, cjeuno-
BaTeJ/IbHO, OBIH NOJYUYEeHB TOJBKO HHTerpaJbHele K03(huuu-
€HTH fApKocTH (13 —19). 1 ‘
Hsyuenue crexTpanbuol OTpaxaTeJbHOH CHOCOGHOCTH
NPUPOIHBLIX 00Pa3oBAHMM MePBOHAYANBHO NPOU3BOAHIOCH Tipod.
I'. A. THXOBEHIM, NPHMEHHBIIAM AJs 3TOM IeJgd MeTox (oro-
rpaduueckodn cextpooromerpun. B 1930 u 1931 IT., pU
yuactuu JI. E. Tuxoso#i u M. J. bepr, uM 6b1 ucneiTan Ha
NpaKTHKe yK43AHHLIA METOX H NOAYYEHB NEPBHE JaHHbIE 10
CIEKTPAIbHOR OTPAKATENBHOH CHOCOGHOCTH HeGOJ bILOTo qHC-
Ja O0BeKTOB (pacTeHUH W N0YB), H3yYEeHHBIX HA TEPPUTOPUH
napxa [lysnikoBcko#t acTpoHoMuueckoi o6ceparopuu (20 —22).

1 VisMepeHus cHeKTpPanbHBIE KO3

bduuuentor orpamenns pasubix npu-
POXHBIX 06pa3oBaHUil. BBHIIOAHEHHK

¢ B ['oCyHapcTBEHHOM ONTHYECKOM M-

CTUTYTE B 1941 — 1942 rr,, 6bIH ONy6AHKOBAND TOCHE OKOHUAHHS daHHOH
padornr (29, 42).
6

TpaxaTteabHOH

Ty 1O H3YYEHHIO OTPa;

ag ¢ 1932 r. paboty. o

Ié{r?:cldgéi{ocTn NPOLONKAM aBTOP, MPHUEM MeToneﬁzyq(?:g:Cfpy‘
aH; OblJaa U3rOTOBJ

pKO yCOBepUIeHCTBOBaH; O -
BeCKOaJE;HaH l}I’JIH nagHOM paborhl anmaparypa, H emergggﬂ
I"IpOBn WHUMaJAHCh BHIE3AB B Pas/HyHbie XapakTepHbie paymD !
Egﬁxﬂeﬁp cTpaHbl, TA€ [PHPOJHHE 06pasoBanus U3yHdal

BeHHOH 0OCTaHOBKE. ‘ .
eCTECc];I pa6oTa 3aKOHYEHa aBTOPOM B 1938 r. Bbljxonmﬂsequoe;:)_
GoJiee COTHH Pa3/JHUHBIX TPHPOAHBIX o?pa;g;;;xgummmams
‘ ’ eHHBIX O0OBEKTOB (CT s
oe YHCJO HUCKYCCTB T et ye

1e 06pasoBaHusi H3Yy4al
B D) e B pasHuX CTajusAx Bere-
W HanpasJieHuax, B P
JIOBHSIX OCBeILeHUs | CTanuix pere-
THTEALHOCTH M IIPH P
HBHOTO nepuoxa pac ros-
;r{:;x BJAXKHOCTH, CTPYKTYPhl [I0BEPXHOCTH (paxTypel) H T. I
| i 06BbEKTOB.
obHaXeHu u APYIHX .
Ho‘*ﬁ’epaonaqaﬂbﬂaﬂ CBOJAKA BCEX nonyqeng,é)xmlfg:f;?,ﬂp-
i 3
ajora CHexTpaJbHBIX KO
NpUJIOKEHHEM KaT 1 dmineitos AP
X KPHBBIX OTP ,

U atjaca CIOeKTPajbHh ; a
g:s;glua astropoM B 1938 r. Pykomuch NOA 3arjaBuEM: é%r(l;ep»
TpohOoTOMETPUUECKOE  HCC/IENO0BaHHE JXaH}LLLIHQ)TI(_)lPE{MI/II‘AHK
xgaumcsx B PYKONHCHOM apxuBe OHOAHOTEKH

KBa). .
(M°§e,<o)mpme fpeIBapuTeNbHLE pesynma;gbx ;ﬂc)cngﬂ?g:;ri
ony6aMKOBaHB aBTOPOM B Dsle CTaTr?gpe(paﬁ_c;T;Hé 3 1942

171a TIOAHOCTBIO
1943 rr. pyxonuch Ob ana B Aonos
YeHHBIMH aBTOPOM

HOBHIMHM JAHHBIMH, MOJY v e
?gﬁil INlagHas MOHOrpadus NPenCTaBaAseT coboii nepepaboTa
Y arop camtaer ¢ npexcmoxooﬁyx&n;ec:ﬁb 4YTO OCBOGHHE

nOJT )
ABTOp CuMTaeT CBOHUM I cune
meTona ?pomrpa(buqecxou cnemporbmommpﬁ;x;: H(I:)rl;leM:THpanb-

i aBHO KaK ¥ CaMoe H3yd
O D btion e BpeMmst IpPOu3BO-

i cnocoOHOCTH, B IepBO p
HO# OTpamKaTeJbHOH e D e,
HENOCPeACTBEHHEIM DY
e xosa, Kp 4eCcKy, 0COGEHHO
BTOp CHCTEeMAaTH ,
. A. Tuxosa. Kpome roro, a . o
11; HoCJefAHHEe TOMb, [OJb30BAJCH goxgwﬁﬂlu OTIOB}ZlKaEBlaF:gK)Ke
. Ilap A,
opos K. B. UHubucosa u B.
gggg)f/’f:gl‘g B. A. ®aaca. K. B. Uubucos B TeueHne pggiﬂﬁn’;
6LIJT TOCTOAHHBEIM KOHCYJIbTAHTOM 621131‘0;)3é S‘%eﬂn;pﬂyggb
CBOIO TyOoKYI0 O .
JULAM aBTOp BHpaxaer e
IlBObemyfc)) TeXHUYECKYIO HOMOII?b B pa60T?}§HT§(;%I;)I;IeJIeHHH
&. H. Kpunosa, a
ro BpeMEHH OKa3hBaJja . ’ i
pyxopnncn——A. B. Hoponamus, KOTOpPbIM aBTOpP TaKXe BBEIP
eT CBOIO 0./1aronapHOCTb. ‘ .
e [Ipu o6paGoTKe OTPOMHOTO KOJMYECTBA cnempo{}rﬁgaxxm.
pasgHoe BpeMs B pabOTe MPUHHMAIH yyacTHE CACAYIOW :
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A. E. Bacuases, A. K. I'abun6aes, B. H. Pa6o \

, . , B. H. 8, E. X. -
ﬁl;:{/mml " I/I.’H. $esopoB — npu u3MepeHn cne;ﬂpoﬁ)agﬁT}Ta
. 5;{30(}120107Me1‘pax u A. ®. Anekcauaposa, P. B. Usanosa
c " mlMyHoacxaa, $. M. Koposxun, @®. H. KanOBa"

. . akpymnna, A. &¢. Casuna, A. K. Poccunck ;

Aa as u
M. &. ¢uanMoHOBa — NPH BHYHCAHTEJLHLIX pPaboTax. "

Ma#n 1946 r.
E. JI. KPHHOR

Yagcms nepsas

METOH H3YYEHHS CIEKTPAJIbHOH :
OTPA)KATEJIbHOﬁ CITOCOBHOCTH INPHPOIHbBIX
OBPA30BAHHH

Faasa I

OCHOBHbBIE NMPHHLATIbLI ®OTOIPAPHYECK Oﬁ
CNEKTPO®OTOMETPHUH

1. Onpeneienne Ko3(hPuuHEHTa FPKOCTH

[oTox JAy4HCTOH SHEPTHH, COCTORIMHA H3 NPpAMOH COMHEY~
HOM panvanuu H aydeli, PacCessHHHIX noaycgepoit Heba, npu
NajJleHdd Ha NOBEPXHOCTH PasJHMYHBIX NPUPOIHBIX o6pasosanuit
npeTeprneBaeT pasiUuHBE MoaubHUKaUK: TOrJOEenHe, Ipomny-
CKaHMe M OTpaxeHHe. JIPKOCTb W UBET [HOBEPXHOCTEH 3aBHCHT
OT XapaKTepa OTPaXXeHHOro JY4YHCTOrO MOTOKa, OT CHEKTPaJb~
HOH OTpaXaTeJbHOH CIOCOGHOCTH noeepxHocrtefl. B HekoTO-
pHIX C/Ay4asX K OTPaX<eHHBIM JyuaM MOXET HNPHMEeuIdBaThCA
onpejeneHHas 1071 Jyuedl, npoOIMIENUHX CKBO3b OTACJBHbIE
[OJYynpO3payuHble 3/EMEHTH 06pa3oBaHuil M PacCCedHHBIX BHY-
TPEHHHMH TOBEPXHOCTAMH STHX sJeMeHTOB. Takue cJayuan
YIMEIOT MECTO y PacTHTeJbHOCTH. SIpKOCTb M UBET nocaenneH
onpeaeaseTcs CyMMO# ydel, OTPaX €HHBIX HADY#HBIMH TOBEPX-
HOCTSIMH OTAEJAbHBLIX JUCTOBBIX MJACTHHOK H crebaeil, U Jayued,
paccesiHHBIX BHY TPEHHUMH OBEPXHOCTAMH JUCTOBHIX IJIACTHHOK
loCJe TOrO KaK OHM NMPOMAYT CKBO3b MOJYNPO3pauHbIe JAHCTLS
pactesuil. [lo sTOf MpuyuHE, MEXLY NPOUHM, B OTPAXKEHHOM
crexTpe pacTenuit HaGJAOAAIOTCA MHTEHCHBHBIE MOJOCH NOrJo-
meHns xJAopoduasa okoao Ak 585 my u 615 m. QOuu ortueT-
JMBO BHJHB NPH PAaCCMATPHBAHMU CIEKTPa OTPANKEHM: SIPKO
OCBellEeHHOH COJMHIEM TPaBbl (COBOKYMHOCTH MHOTHX pacTeHnit)
MM KPOHBI AepeBa IPU NOMOWM BU3Ya/TbHOTO CeXTpOoCKona
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OTPaXXEHHOIO BO BCEX HANPABJEHHAX K NOJHOMY TMOTOKY F

H IPUCYTCTBYIOT Ha BCEX CHEKTPOrpaMMax, NOJyYaeMblX Npu
doTorpadupoBaHHE pACTHTEABHOCTH B T€X Ke YCJAOBHAX.
Onnako atu nosocw COBEPIICHHO HCYE3AIOT, €CAH PacCMaTpH-
BATb UM coTorpaduposats CIHEKTD OTPAXKEHUS TOJABKO ONHOU
Hapy KHOH NOBEPXHOCTH OTAEJbHO B3ATOH JHCTOBOH MJAaCTHHKH.
B saBucumoctu or CTPYKTYDH NOBEPXHOCTEH, HAH, KaK
FOBOPAT, OT MX (AKTYPH, OTPAXKEHHE MONKET GhLITh 3epKaab-
HbIM, T. €. HAaNpaBleHHBIM, W AHPDY3HBIM, HaH paccesiHHHIM
BO BCe CTOpoHnl. Hame Bcero, ognako, ocoGenno y HpHpOJA-
HbIX 00pa3oBanuil, HAGMOZAETCA CMEIABHOR OTpa)KeHue, T. e,
OLHOBPEMEHHO M 3epKaJbHOe, H Auddysuoe, npuuem B 3aBH-
CHMOCTH OT (aKTypH MOBEPXHOCTH OMHO H3 HHUX MOJKeT Ipe-
06/1a1aTh Haj APYTHM. [Tpumepom nosepxuocTy, obuanarouiei
SHAYUTCJBHBIM 3ePKAJBbHBIM OTPAXKEHHEM, MOXKET CAYXKHTH
CHJbHO HaKaTadHAasl Cyxast PYHTOBas WJH acaabTUpOBaHHAS
AOpOTd, a TAKKE IOJE C BHIKOJOCHBIIUMUCS NOCEBAMU XJe-
60B H HeKOTOpHE Apyrue. C APYTOil CTOPOHHI, TakHe 06pazo-
Baiusi, KAK BCI4XaHHA H NPOGOPOHEHHAs CyXas foyga, IECOK,
CBEXCBLINABIIMA CHEr M 'T. K., MOryT CAYXKHTb NPUMEPOM
[IOBEPXHOCTH, NPHOJHKAOWEHCH K OPTOTPONHOA.
OrpaxarenbHas cnoco6uoCTD HOBEPXHOCTH MOXeET 6biTh
H3YHCHA NMyTeM H3MepeHHH K03(dHIHEeHTOB APKOETH, KOTO-
pble HAaCTO HENPaBUJABHO HA3LIBAIOT Ko3(punuentamu orpa-
Kenust. [lng xoshounuenta APKOCTH NPHHATO cCJjedyioliee
ONpeleneHne: «KoadpuIHeHT ApKOCTH NOBEPXHOCTH B JAaHHOM
HANDABJACHUH U [PH NAHHBIX YCAOBHAX OCBELUEHHA €CTh OTHO-
LICHHe SIDKOCTH 3TOH NOBEPXHOCTH K APKOCTH HAEaJIbHOro
pacceuBaTe s, HaXOASNEroCs B T€X ke VCAOBAAX OCBEIIEHHsY,
[Ton wpeanvneiM pacceuparesem snech NO/pasyMeBaeTcs OpTo-
TPONHAA OBEPXHOCTH, INOJHOCTBIO OTPaXAaIlasg MO0 3aKOHy
Jlambepra Bech namamommui Ha mee JAYYHCTHH nortok. [an
06o3HaueHHs Ko3ppuuuenTa APKOCTH BBedeHa OykBa r (26).
Taxkum o6pasom, KO3 UUHEHT SPKOCTH 7 paBen:

rae By — sipKOCTh HIEaAbHOro pacceusartess, a B, — sipkocTh
M3y4aeMO# MOBePXHOCTH. . |
Kak cxasano, xosddpuunenr APKOCTH 4aCcTO CMeEUINBaeTCs
¢ xKoapdunuentom OTPAMEHHS, TOrla KaK MeXIAy 3THMH Be-
JAHYHHAMH MMeeTCd riy6oKoe passuune. Koagduunenr orpa-

HeHHa (HIH aab6eio) p eCTh OTHONIEHHe IOJIHOTO NMOTOKa F,,
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yaaBlieMy Ha AaHRYIO NOBEPXHOCTbL B HOPMIJLHOM HanpasJae-

HHH, T. €.
’ R

P F,

Kospduuuent orpaxcenus MoxeT OuiTh onpejeJeH eme
KaK OTHOINEHME CBETHMOCTH INOBEPXHOCTH R K ee OCBelieH-
noctu E, 1. e. ‘

p:E .

Jlerko BHIETh, YTO UMCJEHHBIE 3HaYeHHs KO3pPUIHMeHTa
APKOCTH r H KO3 GdHUUEHTa OTPAaXKEHHUS p PABHHI TOJBKO B
cJydae OpTOTPONHOU NMOBePXHOCTH. Bo Bcex apyrux caywasx
KOS(POUUUEHT APKOCTH NPUHUMAET Pa3/NUUHBIE 3HAYEHHS B 3a-
BHCHMOCTH OT HaNpaB/JeHHS, TPH KOTOPOM pacCMaTpHBaercs
ZlaHHas ToBepxHOCTh. Koadouumenr spxocTn usmensercs
TaKKe M C M3MEHEHHWEeM HanpaB/JeHHs Najalllero Ha NnoBepx-
HOCTb NOTOKa. MIMEeHHO nosToMy s uesel aspogoTorpaguu,
KaK paBHO M JUIS BH3YaJbHHIX HaOJIOAEHUH, NPeiCTaBAdIOT

» HHTEpEeC raaBHHM 00pasoM KO3pQUUUEHTH sPKOCTH.

W3 ckasanHoro cseayer, 4TO AJsi NOJHOTO H3y4YeHHs OT-
paxareJbHo# CrHoCO6GHOCTH NOBEPXHOCTH HEOGXOXMMLI M3Me-
peHust K03d(PUIHeHTOB SPKOCTH BO BCEX HANPAB/IECHHAX NPH
KaXJAOM - 3HaUCHHH yrIJ/a MajeHus JY4YHCTOro" MOTOKa. ,H,ng
TIOJIHOA XdPAKTEPHCTHKU OTPaXaTeAbHOR cnoco6Hocmu npu-
PoaHbIX 06pa3oBanuil, 06/1afa0IKX CeNeKTHBHBIMH CBOHCTBa-
MH M BCJEACTBHE 3TOr0 HMEIOMIHX PasHOOODPa3HYI OKPacky,
BO3HHKaeT HEOOXOJIMMOCTh B H3MEPEHUSX CnexTpalbHblX
K03 PUIHEHTOB SIPKOCTH 7,.

Ha nepBuifi B3rasin MOeT NOKa3aThCH, UTO NOJHOE H3Y-
UYCHHE CHEKTPaJbHOR OTPaKATEJbHOH CNOCOGHOCTH MPUPOIHBIX
06pa3oBaHNil KpaliHe CJAOXKHO U TEXHHUYECKH Jaxe He BHNOJ-
HUMO. B neficTBHTesbHOCTH A€40 OGCTOMT mpomie. ﬂpe;mg
BCEro H3MeHeHHs K03(p(UUHMEHTOB SAPKOCTH C H3MEHEHHEM Ha-
NpaBJIeHAd y MHOIHX OOb€KTOR OKAa3bBAOTCH HE CTOJL 3Ha-
YUTEJNbHBIMHU, YTOObH Obila HEOGXOAUMOCTh HMX YYHTHIBATh.
TlosTomMy BO MHOTUX CJAyuanX A NPAKTHUYECKHX lleJed MOXHO
NMOJNb30BaThCsl 3HAaYERUSIMH  KO3P(UUHMEHTOB, NOJYYEHHHMH
JUIE KaKOTro-Ju60 OJHOrO CTAHIAPTHOTO HallpaBJeHHus, Hanpu-
Mep B HalpaB/JeHMH Haadpa HJAM Ke noj yraoM B 45° u B
asumyte 90° OTHOCHTEJbHO CcOJHna (yCAOBHs, NPH KOTOPHX
POsABJACTCA HaHMEHblIEE BJHSHHE 3€PKAJbHOrO OTPaKeHHs).
Takolt cnocob u3MepeHUil BMOJAHE AONYCTHM AN OYEHb MHOTHX
HOPUPOJHBIX 00pa3soBaHuil, HAPHMEp, NECKOB, NOUB, CBEKEBHI-
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llapuiero chera u r. A. (31). Has o6pasopanui, KOTOpHlEe
006/1a)a10T 3aMeTHBIM 3€PKaJAbHBIM OTPaxKeHHEM, MOXKHO Orpa-
HHYHTLC H3MEPEHUIMH KOIQ(PUIHEHTOB APKOCTH B OCHOBHHIX
HanpaBJleHUAX, [0JyYas MNOTOM 3HAYEHHS KO3hDHLHEHTOB
APKOCTH I/ BCEX NPOMEKYTOUHHX CAYYaeB NyTeM HHTEpPIO-
JAUAK. 33 OCHOBHbIE HANPAaBJACHHSI MOKHO, Hanpumep, u3bparh
CAGLYIOIIME: B YETHIPEX a3UMYTAX OTHOCHTEJbHO coaua 0, 90,
180 u 270° npu yraax 0, 30, 45, 60 u 75°, cuuras or HOp-
MdJH, B KakK1OM H3 YKAa34HHBIX asuMyTOB. M3mepenus nese-

COO5pasHO MPOH3BOAHTL HPH ABYX-TPEX PA3IMUYHBIX BEICOTAX
COJHIA.

2. CeoiictBa (hoTorpaduueckux Marepnanos.

Ilpu usyuennu cnekrpaabHoi OTPaXKATeJbHOMN CIOCO6HOCTH
NPHPOAHLIX O6PA30BaHUN NPUMEHSJICT METON dororpaduue-
ckoit cnektpodoromerpun. [lpumenenne ¢pororpaduu G0
BEISBAHO OTCYTCTBHEM aMNapaTypul, NPHCNOCOGACHHOH st
BU3YaJbHLIX H3MEDEHUH CHEKTPaJbHHX KO3(PHHLHEHTOB APKO-
CTH B NOJEBOH o6GcTaHOBKe. CyuiecTByomue xe BH3YaJbHbI@
H OODBEKTHBHBIE CNeKTPO(OTOMETPHI, HanpuMep IHPOKO pac-
NpOCTPAHEHHbIH CrekTpopoToMerp Kenur-Maprenca, HpenHas-
HaueHsl 15 J1a6OPaTOPHHX paboT U A48 H3MEpEeHWH B noJeBoil
06CTAHOBKe He NMpUroaHb. U3 mosembix NPHGOPOB CyMIECTBYIOT
TOALKO KOJIOPHMETPH, Hanpumep koaopumerp I'OU, mo oum
HE MOTryT ObTb NPHUMEHEHbl JJs CHEKTPODOTOMETPHYECKHX
HaMepenu#, 1 ,

K coxaznennio, pororpadmuecknii meton, mocratouno rpo-
MO3JKHH M TPYJOEMKHH, He BCeraa faer X eJdeMYI0 TOYHOCTD.
OaHako cJelyeT OTMETHTb H HEKOTOpHE npenmymectsa ¢o-
TOrpaHYecKkOro MeToa nepes BU3yanbHBIM. PoTOrpaduueckuit
C110c06 NO3BOJACT BLI PaboTy mo HU3MEPEHHUIO CHCKTPaJbHBIX
K03(HIHEHTOB APKOCTH BHLINONHATL B JBA OTAE/BHBIX 3Tana,
4 MMEHHO: CHayaja MOXHO NpPOU3BECTH HaGop HaGarogaTeqb-
HOrO MaTepuana (IOJyyeHHE CHEKTPOrPaMM), a 3aTeM HaMe-
puth n 06paGoTaTh 3TOT MaTepual. Bropas wacte pa6otw
BLIMOJNHACTCA B CNOKORHOH J1a00paTOPHOH OGCTAaHOBKE u B
C/1yyae HaJOGHOCTH MOXeT GHThL NOBTOpeHa, NpoBepeHa HJau
Aeraausuposasa. Kpome rtoro, npu dororpapuueckom merone
H3MEDEHHSI MOTYT OLIThb BBHITOJNHEHBH HE TOJbKO B BUIUMOIN

00/1aCTH CNEeKTPAa, HO TaKXKe H B yabTpaduoseToBol u B uudpa-
KpacHOH.

! BusyanbHble monaesble CHERTPOGOTOMETPH, manpumep npuéop romy,
NOABUIHCL TTO3AHEe, '

19
K

Kax ussecTho, ¢ororpapuyeckuit MeTON Hawea [([Mmupoxoe
QpHMeHeHHe B PasAHYHBIX OG/IAacTAX HAYKH M OCOGEHHO B acT-
podusnKe, Iae OH A0 HACTOAMEro BPEMEHH B piie c.nyqaea_
OCTaeTCsi €IMHCTBEHHO BO3MOXHBIM ¥ HaJeXHBIM IPH Bbmgnﬁ
Henuu uccaenoBanuit (32). B ocuose mMerona @ororpa@mqecr\oo
CHeKTPOPOTOMETPHH JKUT HCIONb3OBAHHE BecbMa Bamxox;)-
cpolicTBa (oTorpaduyeckoil nAacTUHKH (H/IH mxemcn),’ COCT -
AMero B TOM, YTO He ObBmas B ynortpeGJieHuH Hch}CTI/IH!E*
onpeneneHHHM 06pa3soM pearupyer Ha HHTEHCHBHOCTH Aen‘
CTBOBABIIEr0 HA HEE JYy4HCTOro moToka. B pesyabrate nnaﬁ
CTHUHKA, NOJBEPriascs 3aCBETKE H 3aTeM COOTBETCTBYIOUIEH
06paboTke (IpOsAB/EHHIO U (DUKCHPOBAHHIO), MOKA3LIBAET no[;[
yepHenyue S, NPUYEM [OC/IeJHEe OKA3LIBACTCH Hexompot
GbyHKIHeHd MHTEHCHBHOCTH / NOTOKA M MPOJAO/IKHTENBHOCTH
ero AefcTBus HA IJACTHHKY:

S = f(It).

[Toyeprenue, BOOOWE TOBOPA, 3aBHCHT OT MHOIHX ApyrHx
(baxTOpOB, HANPUMED OT CINEKTPaJLHOrO COCTABA erqucroro_
: NOTOKa, OOWEeH U CAeKTPaJbHOH 4yBCTBUTEABHOCTH rmac'mﬁ.
KH, ycaoBuil ee 06paGOTKY ¥ T. A. Mul He OyneM. OcCTaHas
JIMBATHCS MOAPO6HO HA 3TOM Bompoce. CeoficTsa (oTorpadu-
4eCKHMX MJaCTHHOK M3y4eHbl JOCTaTOYHO INOJHO, H COOTBET-
CTByIONIME JaHHHE H3JO0KEHH B HMeollelics JauTeparype
ucuepnuiBaomuM obpasom (32—36). Ilisa HAC 31eCb BAKHO
OTMETUTh TO OOCTOATEJBCTBO, YTO HNPH BCeX CTAHAAPTHHIX
YCJAOBHSAX TNOJAYYeHHst U OOPaGOTKH CMEKTPOTPaMM H MpH onpg'
HAKOBBIX TNPOAOJ/KHTENbLHOCTAX BBAEPKEK INOYepHeHHe

aBJsAeTC (YHKIHEA TOJbKO HHTEHCHBHOCTH, T. €.

Lg = f([).

YkasaHsoe cpoiicTo ¢ororpadnyecKof NJACTHHKH TO3BO-
JsleT MCHOJb30BATh €€ B KAYeCTBE BeChbMa YYBCTBHTEJBHOIO
H [OCTATOUHO HAAEXHOro MNPUEMHHKA JY4YHCTOH aﬂeprmli_.
IpaBna, 3aBUCHMOCTb MOYEPHEHHA OT WUHTEHCUBHOCTH OKA3b
BAETCST OYEHb CJAOKHOH M MOXeT ObiTb HAHAEHA TOJbKO ONBIT-
HbIM nmyTeM. OHa HECKOJbKO H3MEHSeTCs [/ PasHbiX copToxz:
doTorpaduuecKux MAACTHHOK HAM mJaeHOK. [losromy 3aBuCH
MOCTb IIOYEPHEHHS OT HHTEHCHMBHOCTH CJelyeT YCTaHOBHTH
JJA KaX1oro copTa (OTOMNACTHHOK, 3 ele Jyulle — /s Ka-
JJO0A OTAGJBHON TJIACTUHKH, HA KOTOPOMH NOJYUEHBl CHEKTPO-
rpaMMB U3yuaeMmHX NPHPOAHBIX ofpasosanuil. Ina sTo#l neau
Ha KaxX oM HeraTHBE, KpOMe CHEeKTpPOrpaMM H3yd4aeMbX O0bex-
TOB, AOJKHA OLITH [10JYYeHA elle CepHs CNeKTPorpaMM, npex-
crapasoman coboit poromerpuueckyo mkaay. [locaenssis no-
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Jy4aeTCs TakHM 06pa3oM, 4TO NPOLOMIKHTENbHOCTE £ BHLIEDKEK
PR TOJYUEHHH KaiAOH CHEKTPOrPaMMB IIKAJL OCTaeTos no-
CTOAHHOM. PaBHLIM 06pasoM 10/kHA 6biTh NOCTOSIHHOH ‘M oCBe-
IMEHHOCTD 3TAJOHHOH TIOBEPXHOCTH (cM. HHExeE), HCII0/1b3yeMOH
A5 NOJydeHus wkadael. Hamensercs, IpH NOMOIIH COOTBET-
CTBYIOMIETO NPHCIOCO6ACHAS, TOAbKO HHTEHCHBHOCTD JYUHCTOTO
MOTOKAa, MONajawiero Ha dpororpapuueckyio naacrunky. [pu
9TOM YC/I0BUHM (DOTOMETpUYECKas WKaia OyHeT NpelcTaB/asaTh psin
CIEKTPOrpamMM, K ast H3 KOTOPHX B ONPeLeAeHHOM OTHOILEHHH
ca1aGee npeabl Ay mes, ABAsACh, TAKHM 06pa3soM, CTYEHbIO mKabI.
Hsmepss crenens novepenns oraenbubix CIIeKTPOTPaMM LKAk
¥ Hallepell 3HAA OTHOCHTEJbHbIE HHTEHCHBHOCTH i Kaxcnuon
CHNEKTPOrpaMMbl, JIEHKO HAHTH 3aBHCHUMOCTH nouepuenus S or
HHTEHCHBHOCTH /. OGLIYHO 3Ta 3aBHCUMOCTDH H3obpaxaercsa B
Bulle TaK Ha3LIBAEMOR XapaKTepPHCTHYECKOIH KpuBoit. [lpun
TIOCTPOCHHH noCAeHeHd MO OCH a6CUHCC OTKJAAABIBAIOTCS JOra-
pudmet uutencusnocTell Ig 7, a rio ocy OpAHHAT—IIOYepHeRHs S,
NIPUUEM nodepHeHHss S ynoGHEe HSMEPATb B  ONTHYECKHX
n1otHocTax D. : :

Onruueckas naotnocts D maxoantes CAeRyIOmHM 06pasom.
Ilycte mpu nomomu kakoro-au6o MHKPO(OTOMETDA H3Mepen
HEKOTOPBIl yuacTok HeratuBa. Q603HaYUM yepes I HHTEHCHB=
HOCTH CBETOBOIO Ny4YKa, Nazalouero Ha u3MepseMblii yqacroxk
HEraTuBa, a 4epes & — MHTEHCHBHOCTh NpOLIEAIIero uepes
9TOT y4acToK nyuyka. OTHowenune i':i, kak H3BECTHO, HAa3H-
BaeTCs KoapHuMeHToM nponyckaHus . (npospaunocteio) T:

¥
T=°5,
i
O6partHoe oTHOwenue HaseiBaeTCA HempospawnocTsio O, a

AECATHUHBIA JOrapudm Henpo3pauHoCTH H Oynetr onTHYeCKOH
NAOTHOCTRIO [,

Taxum obpasom D=IgO=Igi—Ig7'

[Ipunumas Bo BHuManme, 4To 3Hawenme bynxuun S = f (/)
M3MEHACTCA C NJIHHOH BOJHEL MOHOXPOMAaTHYECKOTO Jy4HCTOrO
NOTOKA, HEOOXoAMMO, uTOGH u3Mepenus D CIEKTPOrpamMm
OLlIA BHIIOJHEHB H XdPaKTEPHCTHUYECKHe KPHBHE - TOCTPOEHMI
OTACJLHO I KAKAOH JJHHBI BOJHBL CHEKTPd, B KOTOPBIX
H3MEPSIOTCS CHeKTPadbHble KO3hDHUHERTHL APKOCTH.,

3. dororpadmyeckuit metox H3MEePEHHA CHeKTPaabHBIX
K03 dHUHEeHTOB sIpKOCTH

JHas H3MEpeHUH CHeKTPANbHHX KO3(DHUIHEHTOB sPKOCTH
¢oTorpapuIeckuM. METOLOM 'HEOGXOAHUMOIL annaparypo# saBJas-
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foTcs:’ cuekrporpad, ynorpebasemnil aas no:y;egg;aéconfm
TporpaMm, H MHKpodoTOMETp — Ads HBMepeH:CHOCOGAEH v
cnektporpaMm. CrekTporpag no/ken ObTh Np O .
pa6ot B nosiesod 06CTaHOBKE, HOCKO.’IbeéHO y o
YW CHEeKTpajbHass OTpaxaTeJbHast CHoco ﬂoc::blx MpOTaLX
o6pa3oBaHui 10/12KHA OBHITH H3y4yeHa B eCTeCTBeMM cpgTorpé(bw
Yuorpebasemble AJs NOJYyYEHHs COEKTPOrpa O
yecKHe MMJACTHHKH LOJXKHBI 'OﬁﬂaglaTb ll’?'B(‘TB o epenu
To#f 06/1aCTH CIEKTPa, B KOTOPOH HPOH3BOAATC | Hauepenns
ko3¢ dunuenton apxocru. Hanpumep, Ha naux{}{)bl e enena
HJAM H300aHXPOMATHYECKHX MJIACTHHKAX BO3MOX e
B npejenax M or 400my no 650 my. ITH mﬂe nﬁu;lacm o
TOLHH [Ad nsMepeﬂg)ﬁ HB yﬂbT;Zaq)zggezgi;H: et ’xBapue—
uKa cnekrtporpada B 3TOM Cay ; -
gg;. Has Hsmgpeﬂuﬁ B HHpawpacHoR qﬁnacw 1;14011}){1{:}{51635&
MEHSITBCH CIelHaibHele HHPpaKpacHbe UJACTHHK K ovaeT
BHIHO K3 JajabHefimiero, CHeKTpasbHas qun‘éTs ITeNbROCTY
dororpaduyecKux NAACTHHOK HE BJUsET HA pno}:ﬁ N e
MepeHHuH, a JHHIb onpenedaseT rpanunbl L0CTYyn ranoRAyIo
penuii 061acTH cnekTpa. 3aTeM He06X0NUMO HMeT‘ZeHm anyio
HOBEPXHOCTh, KOTOPAs HCNOAL3YyeTCs TPH noéuuynemfx Snek
TporpamM mkans. B xayectse Takoso#t npuM6 SO
MatoBas MOBEPXHOCTb, OTPaKaTeJbHAS CIOCOOH T KoTopon
ecJH He B noJHO# Mepe,. TO, N0 KpaiiHed mepe, 04
T 3akony Jlamb6epra. :
MEJLIL};Z HOJIyzeHHﬂ doToMeTpHULCKAX LIKAJ czr;xeg;mgg;
pasauuHbpie cnoco0sl: M3MEHeHHE INUPHHN INEH Che chg b2,
npuMeHeHHe HMKOJEH, CTyneHyaToro KJHHA W T. A.Ha e ot
cnocofn HMEIT H TNPEHMYIIECTBA, H HeuocmTKg. a_ocuo
BaHHKM cBoeli MHOTOJeTHel [MPAaKTHKH ‘aBTOp Yy gﬂp;a(p’arm.
HauJy4IWNM ¥ HauGOJee IPOCTHIM ABAACTCH CIOCO ﬂlvnoﬁayﬂb"
[Mpumenenne puadparM OCHOBAHO Ha NPAMOH nponopﬂgq)pam.
HOCTH JYYHCTOTO MOTOXa KBaapaTy JHAMETPOB Ielas CaMy}(;
NO3TOMY, €CJAM NPHHATL MNOTOK, NPOIEeNNIUA qepymmly yio
MaJayo jauadparmy AaHHoro cnextporpada, 3a exn CI/IBH’OCTb
JJIS BC@X OCTa/JhbHBIX AHapparM OTHOCHTEAbLHAS HHTEH P10
I noTokoB MoxeT 6HTH HafijieHa MO caenywlel Gopmye:

Ig 1=2(gR—1gR,),

rae R,—paauyc camoit majoll aumadparmbi, a R——panﬂg
Kaxaol cuaenyiowmeir auadparmul. Ilpakruxa noxfasa;r:};OCTb
Hauiyyulefd rpajauded sABJAsSeTCA Ta, NPH KOTOPOH P e
Jorapu(PMoB HHTEHCHBHOCTEH, NMOJyYaeMbX APH ABYX ¢

HUX auadparmax, pasHa 0.2. :
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Caenyer OTMETHTH, 4YTO TMOJyueHHE (OTOMETPHYECKOH
MWKaALl TPH TOMOIIM HM3MEHEHHH BBIIEPNKEK, MO CYIEeCTBY
OYeHb NMPOCTOE, OKA3HIBAETCA BECbMa HEPANMOHAJBHBIM CIO-
co6oM no caenyouleit npuunne. ITpubauwxenno, no Illsapu-
wuabay (33), noyepHesne QororpauuecKofl MIACTHHKH CBA-
33HO C HHTEHCHBHOCTEIO CJeNyIollell 3aBHCHUMOCTHIO:

S—fU-m,

npuyeMm Ioxasaresb p — Koncranta llesapumuasna — aas pas-
HEIX COPTOB (oTOrpaduueckux nAaCTHHOK U IS PA3HHIX JJIMH
BOJIHBl CIIEKTPa HMEeT pas3JiHuHble 3HAYCHHS, He HU3BECTHLIe
sapanee. [Ipu Gosee TOUHBIX MCCAENOBAHUAX yKa3aHHASA QyHK-
LHA OKa3smiBaeTcsd emie 6oJjee caoxHoit. [TosToMy noJan3osa-
HHMe mKkaJofl BpeMeHH NPHBOJHMT K OYCHb CJAOXKHOHA o6paborke
COEKTPOrpamm. .

CnexrporpadupoBaHue NPOUCXOAUT cAelyolum o6pasom.
{lepsonayaibHO (u/ad, HAOGOPOT, B KOHUE) IOJY4aIOTCH
crnexTporpammbl mkaasl. OG6GHYHO OHBaeT JA0OCTATOYHO 5—6
CMEKTPOrpPAMM, MOJNYYEHHLIX NPH Pa3HblXx AHadparmax mnocJae-
A0OBaTENbLHO OJHA 3a JAPYro#. 3aTem Ha TOH ke camoil ¢oro-
rpapuyuecKkol IMAaCTHHKE I0JYYal0TCs CIIeKTPOrpaMMBl H3yuae-
MBIX O0BEKTOB; AHadparMbl B HOCAEAHEM Caydae HOAOUPAOTCSA
ONBITHHIM HYTEM C TAKHM DAaCYeTOM, YTOGH CHEKTPOTPAMMBI
#M3y4aeMblX OOBEKTOB BO BceX yuacTKax OblK cjabee camoi
AJIOTHOW CHEKTPOrpaMMmpl MKajbl H INJOTHeE caMoll caaboi.
Jlyqure Bcero aas kaxJaoro o6bekrta noayyaTb 2—3 CHeKTpo-
rpaMMHBl, HCIOJAB3Ys pasHele guadparmsl. B a10M caygae, ecau
OKa)keTcd, UTO OJHA H3 HUX MNEPelepraHa HJIH HelolepxkaHa,
TO OCTaJbHBIE ABE MJH, BO BCAKOM CJaydae, Oj1Ha H3 HHX Oy-
OYyT HMeTh HOPMaJbHblE NJOTHOCTH. B 3aBHchMoOCTH OT pas-
Mepa dortorpaduueckoil NIACTUHKH H IIHPHHBI CIEKTPOrpaM-
MBI Ha OJHOM HeraTHBe MOTYT ObITh NOJIYUYEHH CHEKTPOrPAMME
OT HeCKOJBKHX H3yuaeMHXx 00bekToB. OTMETHM €me pas, 4To
BCe CHEKTPOTPaMMbI Ha OXHOH (Qororpaduueckoidl mJaacTHHKE
JIOJKHBL OBITh NOJYyYEeHB NPH OXHOH M TOH Ke HUPHHE Lesau
cnekTporpada, OAMHAKOBOH BLIZEPKKE H IPH IOCTOSHHOM
ocBeleHHoCcTH. Kpome Toro, 3ta/loHHYI0 NOBEPXHOCTb HEOOXO-
JIUMO pacloJgaraTs TakuMm o0pasoM, uTOOLl YCJAOBHS OCBEILCH-
HOCTH 3TOH MOBEPXHOCTH M U3YYaeMBIX OOGDHEKTOB ObLIM CO-
BEPIIEHHO OJHHAKOBLIE,

Kak u3BecTHO, JHEBHA OCBENIEHHOCTH, KOTOPOH MO yCJIO-
BHAM MeTOJa M 33Jay NPHUXOJHUTCH NOJb30BATLCS MPH CIEKT-
porpadupoBannu, BOOOIE TOBOPS, IOJBEPKEHA HENPEPHIBHBIM
U3MEHEHHsIM, & B HEKOTOPHIX CaAydasdx H KoJjeGaHHAM, HHOTAa
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ouenp 3HauMTebHLIM. TeM He MeHee NpE COBEPIHEHHO G6e3-
06/aYHOM Hebe M JOCTaTOUYHO BHICOKOM TOJIOXKEHHHM COJHIA
(Be arke 30°) OCBEUIEHHOCTb B mpojo/keHne 10—15 munyt
IPAKTHYECKH OCTAETCSl MOCTOAHHOH, TaK KaK CYTOUHHE H3Me-
HEHHUsS OCBEIEHHOCTH 3a TAKOH NPOMEyTOK BPEMEHH BeChMa
HesuaunTe bHbl. [T03TOMY npH crnekTporpaduposBaHun HEOOXO-
JIMO CJelHTb, uTOGH BCe CNEKTPOLPaMMbl Ha OTHOM HeraTdse
6Ll NONVUEHH B TeueHHe HeGObIOro NpoMexyTKa BpeMenH,
HanpuMep B TeueHUe 10—15 munyT U npu 6e300/4aunoM HeGe.

B nausoft pa6oTe aBTop HHOrJAa NPOU3BOAMJ CHEKTpOTPa-
dupoBanue IPH CIIOWHOA H PaBHOMEPHOH 06J1aUHOCTH, &
TaKKe TPH HaAuuuu HeOOJBIIOro YHcjaa KydeBbX 06/1aK0B,
HAXOAMBIIMXCs jAajeko oT coaHua. Ilpakrtuka nokasaja, 4TO
M OPY TAaKUX YCJAOBUAX OCBELIEHHOCTh OCTAETCS JOCTATOYHO
noctoannofi. OAHAKO COBEPUIEHHO HEJb3sd MOAYyHaTb CHEKTPO-
rpaMMbl TIPM HAaJHYMM NEPUCTHIX 00JAKOB. [Mocrennue wHOTAA
6bLIBAIOT HACTOJbLKO NMPO3PAUHBEI, UTO HE Cpa3y JAaxe MOLyT
6biTh 3aMeueHb Ia3oM. Mexay Tem 8TH 006Jaka 4acTO B~
3bIBAIOT HempephiBHblE KONeGaHUsi OCBEUIEHHOCTH. B rakoit xe
Mepe CJAYXKaT NOMEXOH M CHeKTPOPOTOMETPHYECKHX pabort
B noseBOll o6CTaHOBKe M Apyrue (opmbl 00JaKOB BEPXHEro
spyca. :

Mpossaennas dororpaduveckas naaCTHHKA CO CHUMKAMH
CHEeKTPOB MOJJEXKHT M3MEPEHHAM Ha MUKpodoTOMETpe. }:c.nuw
NS 3TOH Uesin PUMeHseTCs OO beK THBHEIH (perucTpupyoIHi)
MHKPOGOTOMETD, TO MOJAy4YaeTcsl HenpephiBHas 3amucCh nodep-
HeHHs Ka)X/JO# CMeKTPOrpaMmel IO BCe# ee [/HHE, TaK Ha3bl-
Baemas perucrporpamma. B naabHefimem sapaHee BHIGHpaOTCA:
onpeleseHHbe YUacTKH CMeKTpa, Hampumep -uepes 10 mp, pas:
KOTOPHIX B pe3yabTaTe COOTBETCTBYIOUIEH 06paboTKH peru-
CTPOFpaMMbl BHUHMCASIOTCS ONTHYECKHE MJIOTHOCTH, a B KO-
HeYyHOM cueTe — CnexTpajbHble KO3(h(GHIUEHTH SPKOCTH. [lpw
MCNONb30BAHRN  BH3yaJbHBIX MHKPOGDOTOMETPOB H3MEpeHUd
ONTHYeCKHX [JIOTHOCTEH C CaMOro Hayajla TPOHU3BOAATCA B
fex yyacTKax CHeKTPOrpaMMbl, KOTOpBIE COOTBETCTBYIOT AN
crexTpa, IS KOTOPHIX JOMKHBE GbITh BBIUHC/EHBI ko3 PHIH-
enTH ApKocTH. Jsi HaXOX/JeHUs B CNEeKTPOrpaMmax HyXKHBIX
JUIst npomMepa TOYeK HCHOJ+3YI0TCs dbpayHrodepoBsl JHHHH,
NPUCYTCTBYIOMHE B CNEKTPEe AHEBHOTO CHETA. JIst yKa3aHHbIX:
nested yAoOGHHMH ABAAIOTCS CASAYOIME JHHHH: P

S 310. 1my 334.9 mu VindpakpacHaa o61acTh CHEKTPA.

314.4 P 336.1 KpaTkoe ouucanHe IHHMI IPH HEGONb=
R 317.9 O 341.1

wof AHCIEPCHH.

717.0 my - - .
Q 328.7 357.0 © A T89.4. o
2 JI. KpuaHos. V4



N. 358.1mp.  Hy 434.1 2z 822.7 mp. JlosoabHO peskas. Pacnoaaraercs
MEXAY ABYMA 30HAMH (OONOCAMH).

©361.9 . F 485.15
372.8 b 617.0 x, 854.2 (IToanoca x, ucuesaer). B camom TeM-
M 373.6 E 527.0 . HOM Y4YacTKe CNeKTpa Mexay A M p.
L 382.05 D 589.3
3%6.0 a 627.8 x, 866.2 Ouenb caabas.
K 393.4 G 656.3 Y 899.0 [Ilepsas us gByX TeMumx moaoc, pac-
. noaaralomuxcs B6AHIH p.
H 396.9 B 686.8 ‘
h 410.2 p 939 OueHb MHTEHCHBHASA.
G 430.8 s 945 Banxaiias H3 ABYX, Pacmonome HHBIX
: paIOM C p.
t 974 Tecno nmpummKaer k ocTpoBKY (mOYTH

He HOIJIOL(EHHOMY Y4acTKy Henpe-
PHIBHOTO CNEKTPA) CO CTOPUHH ray-
60KHX nHQpaKpacHHIX Jyyeit.

Ykasaunbie BHIIE CUEKTPaJbHHE JHHHH MOTYT GHTb HC-
N0/b30BaHbl 1151 MOCTPOCHUA TAK HA3bIBAEMOM AUCIEPCHOHHON
Kpusoi. [las 9Tod uead HEOOGXOAMMO NPEABAPHTENLHO H3Me-
PUTb TPH MNOMOLH MHKDOMETDEHHOIO BHHTA, WUMEIOIErocs
Yy MHKPOQOTOM2TPa, OTHOCHTEJbHbE pPacCTOAHUS M Kamaoil
JMHUH OT KaKOH-Au0O NPOU3BONBLHOH TOYKH HA Kpaio CHeKTpo-
rpamMbl. Iocsie 3T0ro Ha AucTe MUIIEMETPOBOH GymarH no
O/lHOl KOODAHHATHOR OCH, Hanpumep ocH aGCUMCC, B NPOH3-
BOJIbHOH LIKaJe OTK/IAAbBAITCA 3HaueHus M, a no apyron
ocH (OpPAMHAT), TAKKE B LPOW3BOJALHOM MacimiTabe, OTKJalbl-
BAlOTCA AMMHBI BOJH CUEKTPa A. 3ateM NPOTHB Tex 3HaueHUH A,
KOTOPBIE COOTBETCTBYIOT HW3MEPEHHHM CNEKTPAJbHLIM JHHUAM,
C ONHOH CTOPOHBHI, H LPOTHR TeX 3HaueHHi M, koTopble GblaH
NONYUYEHLI NPH MU3MEPEHHH PACCTOAHUA 10 JIMHUH NPH NOMOILH
MUKDOMETPEHHOTO BHATA, — C Apyroi, HAHOCATCS TOYKH, yepes
KOTOpble NPOBOJANTCA NJAABHAs KpuBas, KOTOPAA M ABASETCH
AucnepcHoHHOH xpusod. Herpyano nossts, uro, NOJb3yACh
TAKOH KPHBOH, MOXHO OUDEJEeNHTb PACCTOSHHA 1O pasHHX
TOYeK B CIEKTPOTpaMMe, COOTBETCTBYIOUIUX JOObIM JAAHAAM
BOJIHBI A,

B cayuae, ecan usmepenwus CrekTporpaMmm IpOH3BOAATCH
Ha PErUCTpUpyiomes MukpodoromMerpe, TO H3MEpEHHA pac-
CTOsHUE M NPOU3BOAATCA HAa PerucTporpamMMmax, Ha KOTOPBIX
JUHAN COEKTPA BHAHBI OYEHb PE3KO B BHJAE OCTPHIX IHK.

[Mocsie usmepenuéi onTHYecKUX NJAOTHOCTEH BCex CNeKTpo-
rpaMM Ha OJHOM HEraTHBE CTPOSITCS YKA3aHHbIE Bbille Xapak-
TEpUCTHYECKHE KpuBble. Jlanrphefiinas 06paloTka COCTOMT B
crnenyomeM. Iloab3yach XapakTepucTHuecKoil KPHBOR Aas
Onpeje/eHHOR AJMHHB BOJHEI A, BXOAUM B 3Ty KPHBYIO C IJOT-
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BOCThIO D) TOM TOYKH CMEKTPOrPaMMHE M3yuaeMOro o6mbeKTa,

 KOTOpasi COOTBETCTBYET 9TOH e A, U ¢ OCH aBCIHCC CHUMaeM

sHauenue Igll. PasHoCTh MEXAY STHM 3HAaUEHHEM W TeM, KO-
TOPOE COOTBSTCTBYET JOTapudMy OTHOCHTENbHOH HHTEHCHB-
HOCTH, CO3JaBaeMofi TOH Juadparmoi, npH KoTopo#i Onijaa
noJyueHa CnextTporpaMmma usyuaemoro obbexta lg/,, u Gyner

COOTBETCTBOBAThL JIOrapu(My KosdduLHeHTa PKOCTH JaHHOMN
Japanl soanbl. Takum o6pasowm,

g n=Ilgl —Ilgh,

Tlo norapudMy HaxoaMM M caMOe 3HAUEHUe CIeKTPATLHOrO

kospduunenta spkoctu r. ITo Takomy crnocofy usmepsaoTCs
KO3QhuUHEeHTH APKOCTH BO BCeX MIMHAX BOJHLI CHexTpa,
KOTOpHIE HAC HHTEDECYIOT.

HyxHo ckasaTh, uTo Ha J1060M HeraTHBe Bcerna IPUCYT-
CTBYeT Bya/b, CBI3aHHAs CBOMM NPOMCXOXIEHHEM C NPHPOLOH
CBETOYYBCTBUTENBHOrO ¢J20d. [lo a1ofi npuunne BCe Hesacae-
YEHHbIE MECTa HAa HeraTHBe (NPOMEXYTKH Mexay CHeKTPO-
rpamMMaMu) HMEIOT HEKOTODYIO ONTHYECKYI0 NJOTHOCTb. [lo-
CACAHAT HAKAANBIBACTCS HA CHEKTPOrPAMMbl H 9TUM YBEJNHUH-
Ba€T MX ONTHYECKYI0 MJIOTHOCTb. ClAEAyeT pasindyaTh XHMH-
HeCKyio Bya/b M Byalb, 00Pa3yioulyioCs OT CAYYaAHbIX NPHURK:
MOCTOPOHHEH 3aCBETKH BCJEACTBHE HEHCHOPABHOCTH KacceT,
POHUKHOBEHHs B Kamepy NOCTOPOHHEro CBeTa BO BpeMs
cnexTporpapupoBaHus U T. A. B oraHuYHe oT XuMuYeckoi sTa
Cryudaiinas Byaab OGHIYHO ObIBaeT HePaBHOMepHOA Ha Hera-
TaBe. B cayyae HeGoarwofi xumuyecxoi Byaau HeobXoauMo
OTHENbHO M3MepUTb €€ MJIOTHOCTh H 3aTeM MHCKJIIOUYHTH npo-
CTHIM BLIMMTAaHHEM H3 NJOTHOCTEH cnektporpamm. Ecau ma
HEraTUBC MPHCYTCTBYeT IIOCTOPOHHAA ByaJdb, TO TaKOH Hera-
THB 10/k€H OblTb 3a6paKkOBaH, TaK KaK TaKyi0 Byadb HeAb3si
MCKJAIOYNTE U3 COEKTPOrpaMm. He mpurognsl pas o6paborku
M Takhe HEraTMBbl, HA KOTODEIX NPHCYTCTBYET upe3MEPHO
IJIOTHast XUMUYeCKas Byaab (csbime 0.2—0.3), nospasomasncs
Ha CTapHX IJIACTHHKAX.

Byaab usmepsierca o6muno B IPOMEXYTKAX MEXAY CHeK-
TPOrpaMMaMyt POTHB Te€X YYaCTKOB MOC/JEAHHX, B KOTOPHIX
HSMEPAIOTCA OUTHUECKHE MJIOTHOCTH crexTporpamMM. OmHako
HEIb3s UIMEPATH Byasb GJH3 CaMOro Kpas CHEKTPOrPaMMHI,
0CO0eHHO OKOJIO HauboJee MIOTHBIX y4acTtkos. B nportusuom
Clydyae H3MEPCHHS OyAyT MCKAXEHbl BJAHFHUEM 0peoJoB,
OOBIYHO NPHCYTCTBYIOWIMX HA HEraTHBAX OKOAO IIOTHLLX
YyHaCTKOB CHEKTPOrpaMM, HO HEPeAKO MOYTH HEe3aMeTHBIX C

Ik

<
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nepsBoro B3ragia. lpumenenne npoTHBOOPEONLHBIX MIACTHHOK
MpeaynpexiaeT MOABJEHHE IJIOTHHX OPEOJOB, HO HE ycTpa-
HieT MX B MOJHOH Mepe. HeraTuBl ¢ NJIOTHHMH Opeo.amu
He MOrYT, KOHEYHO, OHTb HCHOAL30BAHBl JUIST . H3MEPEHHH,
B nanpueiiniem Gyjer M3/I0XKEHA TEXHHKA MOJYYEHHS, H3Mepe-

HA# ¥ 00paGoOTKH CNEKTPOrpaMM, NPHMeHABILASCS 4BTOpPOM. B
lauHoit pabore, :

Faasa I
NPUMEHSABILASICH ANIMAPATYPA U MATEPHAIIDI

4, Cnekrporpadgnl

B nannoil paGore B pa3Hoe BpeMs NPHMEHSJIHCH BOCEMBb

pasHmX cnextporpaoB, KOTOphEe CJAeiyer MOAPa3AeUThH

Ha Tpu karTeropuu. K nepsofl xaTeropun OTHOCHATCSH CEKTPO-
Tpadpl OGLIYHOTO 1a6OPATOPHOrO THIA. OHH npHMEHAJHCh B
OueHb HEMHOTHMX CJAy4asiX, INPEHMYIUECTBEHHO NMPH H3YyUYEHHH
3TaJOHHHX InOBepxHOcTeii. Bo BTOpylo KaTeropuio BXOIAAT
crekTporpadsl MOJMEBOTO THNA, NPUCNOCOG/AEHHHE A5 paboT
‘B noJesoii o6ctanoBke. OHU HMEIOT CPaBHUTEIbHO HE6O0AbMION
Bec, JOCTATOYHO MOPTAaTHBHEL H BO BpeMs PaGoThl yCTaHaBJIH=
BAIOTCH HA MEPEHOCHHIX Jerkux WraTuBax. Jlas HanpasjeHus

KoaMMaTOpa Ha H3ydyaeMyio NOBEPXHOCTB NPH CIeKTporpa-

¢uposanuu OHH CHaOKeHb aA3UMYTAJIbHHIM H BEPTHKANbHHIM
kpyramMu. Kpome TOro, y HHX WMEIOTCSl ellle M MCKATENH, HIH
Bu3HpH. K TpeThell KaTeropsu Cjaeiyer OTHECTH CHEeUHaIbHbe
AéTuee cnexkTporpade, mnpucnocobieHHHE I paboT Ha
camoJeTe. B oT/aMuse OT mNpeanayllero THIA OHH HMEIOT
YIPOIEHHYI0 WECTKYI0 KOHCTPYKIMIO H MOTYT OHTh yKpene-
HEl Ha camoJsieTe, NoA06GHO OOLIYHHIM 29DOCHEMOYHHIM KaMme-
pam. Bce cnextporpads Owuin CHaGXKeHB COOTBETCTBYIOUMMH
fipucnoco6IeHHsIMH, TPH TOMOHIH KOTOPHX MOXHO OHIO mO-
AyyaTp QoTOMeTpHYECKHE IIKAJbl 0 ONHCAaHHOMY BHILIE
MeToay auadparm.

JlaGopaTopHble cHexTporpadn

1. Jla6opartopuuit cunektporpa¢p HHUJL Irtor
cnextporpad, npuHaaexamui [ocynapcTBeHHOMY €CTeCTBeH-
Ho-Hayunomy HHCTHTYTY MMenu [1. ®. Jlecradra, Gula cobpan
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B acrpodusnueckom oresennu YKA3aHHOT'O HHCTHTYTa H3
g;ﬂeawux pasposnennelx vacred. OH HMeeT crekAsHHBE
“C:emmm M KHUAKYIO MPU3MY U3 pacTBOpa aethylium cinamy-

M, KOTOPEIM HAO/NHeHA CTeRJSHHAS 10J1as BayTpH npusma
coorseTcTByowed dopmel. JluHefinas HUCTIEPCHS CHEKTPO-
rpadga pabHa 28 MM mexay aunasmu C u H. (DOTOMETDHISIE~
CKOe 1pUCHOCOO/IeHHe COCTOMT H3 METaNJAHYeCKON JHHEAKYU
€ pacno/oKeHHEIMH Ha HEA B PAL JECATHIO KDYIJABIMU nuagpar-
Mamuy, Hngeﬁxa [oMeuieHa MeXAy OOBEeKTHBOM KOJMPMEIpo&
u npusmoit. Jauunii cneTporpad Obld HCHOAB3OBAH B‘pa60Te
B 1934 r. npu usyuenun otpaxaTesnbHOl CIOCOGHOCTH HECKOJIb-
KHX 06pasuoB TOPHHIX NOPOL.

2. KBapuesw i cnexkrporpad A. Xuarepa (60an-
rass Moxean). Conekrporpad npuHaLIEKUT Lentpaasiom
Hay4HO-HCC/I€10BaTENBCKOMY HHCTHTYTY T'€OAe3HH aapom:eM}-,
Kkn u Kaprorpadpuu (LIHUUI AuK). On npnmeﬂmc,ﬁ B 1937 r
OpH H3yYeHHH CIIEKTPAaABHOH OTRaAXaTe bHOMH cnoco6uocw§
STAJIOHHBIX NOBepxHOCTeH. B measx wcmoapsosanms CIHEKTPO-
rpada aaa ykasaHuo#t pa6oTH K HEeMYy OB  H3OTOBJAEHBI
HA OTHEJbHBIX METANNMYECKHX TJaCTHHKAX KPYyrable jua-
dparmm, KoTopee wMmoryT IIOOYEPEIHO YyCTaHABJAHBATHECH B
CICUHATLHOH paMKe, MOMEIIEHHOH MEXAYy OGLEKTHBOM KOJ-
JHMaTOpa M IPH3MOH.

3. CTekaAHHB i cnexktporpad K. lleidicca
STOT cmekTporpad, NPHHALIEKAULAH cnempocxonﬂqecxoi‘;
J1abopaTopuu MHCTHTYTa reoJornyueckux Hayk Axanemuu Hayk
S?CCP ('MH), npumensinics B paGote Bo BpeMsi 2BaKyallHH B
r. Csepanoscke (1942 r.) LD HEKOTOPHIX JIOIOJHHTEABHBIX
CneKTPoPOTOMETPHUECKUX HCCAeloBanHsX. K cuextporpad
OblJIa H3TOTOBJEHA MeTaMAHYEcKas JuHEHKA C AeBATBIO nuabf
¢parmamu. Jlunefika nomemaercs B CneunaJbHOH paMke, ycTa-
HOBJEHHOH MeXJ1y OGbeKTHBOM KoJLIHMaTOpa H npusmo’ﬁ. '

[lonesbie cnextporpadnt

4. KBapueswit cnexkrporpad A. Xuarepa ‘(Ma-
JM1as moaess). Jlanuwit cniektporpad, npunaniexamnni [Tyakos-
CKOH acTPOHOMHYECKOH 0GCepBaTOPHH, Gbia [I€PBHIM, HCHOJb"
30BaHHRIM B CaMOM Havaje paGoTel B 1930—1932 r’r. KOTZa
eme paspaGaTHBAICA U HCOBLITHBACA METOX ucmeaésaﬂuﬂ
Jlunefinas aucnepcus CnexTporpacda pasHa 12 Mm mexay H-
wuamp C u H. Ha oaHolt dotorpaduueckot mracrunke pas-
MepaMHu 3°>< 6/, cm, npu mupune CHEKTporpamMmsl B 1 7MM H
IIpA TaKOH e MIHPUHE MNPOMEXKYTKOB MeXAy HHMH, MOTJO
noMewatbca po 11 cmexTporpamm. B kauectBe q)OTéme'rpn-

2

o

4eCKOro MpUCHOCOb/eHUst TepBOHAYAJBHO NPHMEH/ACh napa-
HuKoJell, yCTAHABJAMBABUIMXCA Nepely Iedblo KOJIHMATOpd.
Bckope, O0IHAKO, BBHJAY CHJBHOTO TOLVIOULEHHSt HHKOJSIMH

_ yabTpaHONIETOBOTO. H, YACTHYHO, PHOIETOBO-CHHErO Y4aCTKOB

crnexTpa, HUKOJAW OBAM 3aMeHeHb jauadparmamu. Hdnadparmul
pacno/oxeHs Ha METaAJuyecKod JuHefike B OJMH DAL
Jlnuefika nomemanach B TyOyce nepel imefslio KOJNJAMMaTopd,
M Ha TMyTH IIyuKka JydeH, NMOCTyHaluero vepes umenp B KOJ-
AuMaTop, MOrva ObiTh mocras/ieHa Jiobas u3 12 uMmenluxcs
HauHelke nuadparm. Cuexrporpad umeeT QpJ1aXKOBHE 3aTBOP,
noMelleHHBH BHyTpH Kamepbl. OTKPLITHE H 3aKPHITHE 3aTBOPA
JLOCTHraeTcsi IOBOPOTOM pYydYKH, BoIXoasulefi Hapyxy. [lpu
TAKOM 3aTBOPE BHAEPKKH, 06biunO OT 20 H Gojee CeKyHJ,
IOCTUIAJHCE C JOCTATOYHOH TOYHOCTHIO,
5. Crexaanupi cuexrtrporpad HHMJL Cuexrpor-
pad, npumanexawuit Mucruryty umens I1. ®. Jlecradra
(HAJT), 6bia cpenan B 1932 r. u3 OOLIKHOBEHHOrO Jadoparop-
HOTO chHeKTpockona. Mexay NpOYUM, 3TOT CIEKTPOCKOI eme
B 1914 r. 6us smepsbie npuMeHen Hukounaem AsexcaHipo-
BuueM MOpPO30BHIM, BIOCJAEACTBHU NOUETHHIM aKAAEMHUKOM, A5
‘IOJlyueHUs] CNEXTPOrpaMM 3€MHOH MOBEePXHOCTH IIPH  €ro
foseTe Ha BO3JYUIHOM LIape BO BPEMdA NOJHOIO COJHEYHOrO
3aTMeHHs. YiKe 3HauuTesbHO 1no3axee, B 1929 r., aTtoT XKe
cuekTpockon npuMenasaca B. A. ®aacom A/s noayyeHus CHex-
TpPOrpaMM IIPUPOJHEIX 00GpasoBaHMiA BO BpeMsi ero noJjera Ha
caMosete. B 060ux cayuasx 3pUTe/abHAS TPyOKA CHEKTPOCKONA
3aMeHaIach NPHMUTHBHOIN KapTOHHO# Kamepo#. K coxa/eHuio
HH B TOM, HH B JIPYyroM cJjydae He yAajsoCh [OJy4YHThb TpHU-
rofHele kK o6paGoTke cnexTporpammbl. Jlis HCIOJIb30BAHUA B
IaHHOH paGoTe cuexTporpad MOABEpPrcs 3HaYMTENbHON mepe-
neaxe (dur. 1). Dwisia msroros/aeHa Mmertaj/iuyeckas Kamepa,
cHabxenHad (PJaXKOBLIM 3aTBOPOM. 3aTeM ObLIO H3rOTOBJIEHO
¢doToOMETpUHUeCKOe MNpHUCHOCcOG/eHue, COCTOsllee M3 JHCKA
¢ jecsiTbio AunadparmMaMM, pacrno/OXKeuHnMA B TyOyce KOMIH-
MaTopa Mexay ero o6bexktTusoM M weasio. [lyTem nosopora
JHCKA Ha NMyTH MydKa JAyuedl MOxeT GhTh MOCTaBJeHa Jwobas
nuadparma. Ilajsee, K KoaauMatopy Obil mpujesaH HCKaTesb-
BH3UP, COCTOsAWMA W3 TPYOKH, B OJHOM KOHILE KOTODOH, nepexn
BLIXOAHEM 3DA4KOM, OblJia NOMemeHa MPH3MOYKA IMOJHOrO
BHYTPeHHEro OTpaxeHus. IlepBoHava/ipHO -crekTporpadp no-
MELA/ICca Ha JEePeBsHHOM KPOHLITEHHe, KOTOPHH IPUBHHYH-
BaJca K (dortorpaduueckoMy mraTuy. B 1933 r. nepepssHBIH
KPOHIITEH Obli 3aMeHeH MeTALIMueCcKuM, 0 K cnektporpady
6bliH M3TOTOBJAEGHB A3MMYTaJbHBl M BEPTHKaAbHHA KDPYI'H,
KOTOPHIX paHee OH He umes. Jlunefinas JuCHepCHs CIIEKTPO-
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-Tpaga pasra 15 mm mexnay aunusmu C u H, npuuyeM Ha o~
.TOMIACTUHKE pasmepom 3X3 ¢M novemaercs no 11 CeKTpo-
TpaMM 0Gbl4HO| WHpaHbl (CM. Bhie). C ekTporpad npUMeHsiics
B paore co BTOPu#H u0A0BUHH 1932 T. U A0 BTOPOH NOJIOBHHBI
1935 r. I1pu. nomourn atoro CneKTporpada Obi40 NOJAYYEHO
SHIYATENbHOC HHC/AO CdeKTporpamM. B 1933 u 1934 rr. cnek-
TPOrpad npuMeHs/Css aBTOPOM A3 NOAYYeHHs CNEKTPOrpamMm
NPHPOAHBIX 06pPa3oBaHuUil C camoaera.

.
‘;:

Pur. 1. Toxesoii cnexrporpad HUJI

6. CTeKAAHHHH cnektporpad UHHHUHUIAuK
(moseBoit). CyuecTBennne HEOCTATKH OPeaBIAYIEro CIEKTPO-
rpada, 06GOpyI0BaHHOTrO NOJYKyCTapHLIM CHOCOOOM, uacTo
CH/IBHO 3aTPYAHAMH paboty. KpoMe TOro, cTekasHHbIH CNeKTpo-
rpa HHJI B35t 6biJl BO BpemenHoe noab3oBanue, 410 HHOTJZa Co-
31aBano neyno6ersa. Ilostomy k cesony nosesmx pabor
1935 r. Gbi1 M3rOTOBAGH HOBLIA cinekTporpad, CKOHCTPyHPO-
BAHHBIl CNEUHMANBHO JJASi PaGOT B IOJEBLIX ycaosusx. I[poexr
-cunexrporpaga Gul/1 pa3paGoTan aBTOPOM, a H3TOTOB/IEHHE ero
GBUIO BEIMOJIHEHO B MEXaHHUYECKOM Mactepckoii ActpoHoMHye-
Ckoi obceppatopun JleHuHrpajackoro yunsepcutera. CrnekTpo-
rpag (pur. 2) umeer CTeKANHHYIO ONTHKY, COCTOSINYI M3
ABYX OJIHHAKOBHIX (B KOJJMMAaTOpe H Kamepe) TpPOHHHX 00BeK-
-THBOB llTefinrens (MioHxeHn) ¢ oTsepcTaeM 27 MM H DOKYCHEIM
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paccroanuem 110 MM * u npusmbl u3 daunrraaca llrefina u
Peiitepa ¢ yrJiom mnpeJjomaeHus 60° u IJIMHOH OCHOBaHHs
54 mM. Jlunefinas jucnepcust cnekrporpada pasHa 12 mwm
mexny aunnuamd C u H. Cnekrporpad uMeeT CHMMETPHUHYIO
nteab THHa Boxcsopra (33), nmpocrto#t HCKaTeb-BH3UD THUNA
NpeEAYINeTO U pa3fenNeHHble a3HMYTadbHbA U BePTHKAJIbHBIH

®ur. 2. [Monesoit cnexrporpad LHHMHWIAnK

Kpyrd, moMelieHHsie Ha MeTa/JIHYeCKOM KPOHUITeiHe, KOTO-
pHifi BuecTe co cmexkTporpadom NPUBHHYMBAETCH K OOBLIKHO-
BEHHOMY TEOJOJHUTHOMY HJAH ¢oTorpapuyecKoMy IUTATHBY.
JIOCTOHHCTBO 'yKa3aHHOH HIeJM COCTOMT B TOM, UTO MPH BPa-
HIEHHH BHHTA B CTOPOHY 3aKDLIBAHHA IleJ]H NOCAe TOro, Kak
Kpas IeK NPHIUJIK B CONPHUKOCHOBeHHUe JPYr C APYroM, HauH-
HAIOT cMelarbcad o0e IMEKH., IDTO HCKJAIYAeT BO3MOXKHOCTDH
NnoBpexaeHdss Kpaep Iek. B KauectBe (HoTOMETPUYECKOrO
npucnocobaedus crekTporpad HMEET JIBa CMEHHBIX JHCKa C
KpyrJabiMu guadparmamu. Kaxjanit IMCK 3akjiloued B mMeTas-
JHYECKYIO OIPaBy M BMECTE C NOCJeAHel MOOYepelHO MOXeT

* O6beKTHBH, npuHasiexasmne npod. I'. A, Tuxosy, OnJIH mepeaambl
MM MACTHTYTY CHENHAIbHO JAAA H3TOTOBAEHMS CHEKTPOrpaga, npea-
HasHayenHoOro [ H3yYeHHs CHEKTpaabHOl oTpamaTeabHoH cmocod-

HOCTH HPHPOAHKX o6pasosaunit.

]
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OblTh NMOMelleH B NPH3MEHHOH KOPOGKe MeXA1y OO6BLEeKTHBOM
KojJauMatopa ¥ npusamoii. Ha kaxaom jucke nomeweso me-
CKOMbKO AMAadparM, npuyeMm Ha OGOMX JAMCKAX PACTONOKEH
BECH MMOCAENOBATENBHBIH Pt nuadparM oT. caMoH MaJdoll K0
camoll 6oabwoii. Cnextporpad cHaGxeH mMEeCTbIo KacceTaMmi
s naacTHHOK pasmepamu 5X 6 cm. Ha oxHol naactiHke mo-
XKeT ObHTb MOMemeHo Jo 17 coekTporpamm CTaHIAPTHOTO
pasmepa. Kamepa umeer npucnocoGieHne aas doxycuposxu,
NepenBUXKEHHST KacCeThl M HaK/AOHA KaCCeTHOH 4YacTH A
JAOCTHKEHHS PE3KOCTH MO BCEMY CHEKTPY H OOBIKHOBEHHBI
(axxosbifi 3aTBOP.

Onucadnwifi cnextporpad npumensiics B paGote co BTOPO
nososuHbl 1935 r. 10 KOHUA Hccaenosanus (mo 1938 r.), u
MpH NOMOUIH €ro OO0 IOJNYYEHO Han6OJAblliee KOJHYECTBO
CIEKTPOrpamM, TIIpH4eM CHEeKTporpad oxasancs AOCTATOUHO
yHOOHBIM B paboTe. ‘ '

Caenyer oTMeTHTb €me OJHO BaKHOE OGCTOSTENBCTBO.
Bce Tpu onmcaHHble BbIIIE IOJEBHE CHEKTPOTpadbl, KOTOpBIE
B CYMHOCTH OblIM OCHOBHBIMH TIDW BHIIOJHEHHH JaHHOH pa-
60THl, 00JAAAI0T NOYTH ONMHAKOBON NHCIEpPCHEH. [TosTomy
noJNyueHHbBIH Haba0naTeAbHBIE MaTepuad (cmexkTporpaMMer)
MOXHO CYMTATh AOCTATOYHO OXHOPOIAHHIM.

7. lByxnpusMenuni cnextporpad LLHUUT AuK
I HHHDpaKpacHOH 064aCTH CIeKTDa. CrnexTtpo-
rpad Gobli usrortosien B 1937 r. m mpeanasHayaJics aas GoJee
AE€TAJbHOTO HM3yYeHHsl CHEKTDPAIBHON OTpPaXKaTeNbHON ¢I0CO6-
HOCTH B MH(paKpacHO# obmacTu cnektpa. ABTOp, COBME-
CTHO ¢ B. A. daacom, COCTaBHA IepeueHb TeXHHYECKHX Tpe-
60BaHUH, KOTODHIM AOJKEH Gbla1 YAOBJAETBOPATHL HOBLIA cIre-
ktporpad. Pacuer ontrnueckoit cuctemnl 6Ll BLIIONHEH Hayy4-
HBIMA  cOTpynHukam® IlyakoBckol acTpoHOMHYeckoOl o6ce-
psaropun I'. I'. Jlenrayspom u K. A. Kupuanoswm noj ma-
Gmonenuem mpod. I'. A. Tuxosa; xpome Toro, pacuer Obia
IPOBEPEH ONTHKOM KOHCTPYKTOPCKOFO GHOPO MNpPEANpHATHA
«['octeocbemka» H. ®. Kospipesnim, Koucrpykuusa merasnau-
Yeckoft wactu cunektporpada Onsa paspab6otana AdaHachb-
eppiM H CxBopuoBbiM. Cnektporpad OB H3FOTOBAEH B
MaCTepCKHX YKAa32HHOTO NpeNnIpUsTHS. '

CrekTporpad MMeer HeCHMMETDHUHYIO IleJb, [PHYEM LIAr
BuHTa pased 0.5 MM. O6bekTuB koaMmatopa HMmeeT (OKYC-
HOe paccrosuue B 400 mM, quametp AefCTBYIOMEro OTBEPCTHS
pasen 38 mm. Cnexrtporpad cuaGxen aryms IIPH3MAaMH, U3TO-
TOB/ACHHBIMH U3 23-T0 copra crexaa JI3OC.

Jlunedinas jucnepcust cmexTporpada paBna 16,3 mm mexny
AuHusIME D u p (MA JIHHEH COOTBETCTBEHHO paBHB: 589.3 mp.

26

¥ 939.0 mp). B cepeaune NJAaCTHHKH Pa3MEpoOM 45X55 MM
[oMelaeTcss yuacToK CHeKTpa ¢ JUIMHOH BOJIHB unpn6nn‘3u-
Teapdo okoso A 1000 mp, a coO CTOPOHB BHIUMOH obanactH
CIeKTP HAYKRACTCS C JUIHHBL BOJHBL OKOJIO 525 myp.

doToMeTpuyecKoe mpucrnocobienne, *KaK H 'y npenbx‘ﬂymwx
CHeKTPOrpaoB, COCTOMT M3 BPALLAIOWHUXCA AHCKOB C ’zma-
dparvamu. JIACKH NOMeLIEHB B ONpaBax H MOryT HOCMCHHO
yCTAHABAUBATLCA B NPU3IMEHHOU 3<op06x<e MeX 1y ov6"ber<mson§
KosaEMaTopa W nepsoit npusMoit. Mexay BTOPOH TNPHU3MOH
¥ 06BbEKTHBOM KaMepbl MOXET OBITh nomelen CBeTOEbMJIpr,
npenHasHaueHHHH A ocaalseHHd Jyuyed BHIMMOH 4YacTH
CIeKTpd, BhI3bIBAOILMX §e3 CBeTO(UIbTPA MOABJCHHE CHABHBIX
opeosos. Kamepa cuaGxena o6bextuBoM «MHiycTap» u uMeeT
BCE MPHCHOCOO/EHHs JJs IOCTHPOBKH. ]

B kauecTBe 3aTBOPa Gl IPUCIOCOBEH KapTOHHRH KOATAY0K,
HaZeBaeMblil HA IIeJeByl0 TO0J0BKy crnekrporpada. Ilpakruka
nokasana, 4TO BCJAEACTBHE MaJoOH CBETOCHJBI CrexTporpada
¥ OTHOCHTE/BHO MaJofl 4yBCTBUTENBHOCTH HH(PaxpacHbX §o-
TONNACTHHOK, TPeGOBaBILHUX JJIHTENbHbIE BBHIAECPKKH (10 TPeX
g Gojee MUHYT), TAKOH 3aTBOD HE CHMIKAJ 3aMETHBHIM 06[)85'3‘0M
TOYHOCTH BBHIAEPKeK W ObJI BIOJHE IMPATOIEH IS paﬁ%u.

Cuextporpad noMemaercs B KOJIEHYATOM KpOHm};‘GHHe,
KOTOPbHIH NPUBHHYMBAETCA K TEOLOJHTHOMY LITATHBY. A3UMY-
TaNbHLH KPYr MOMENleH Ha KPOHUITEeHHEe, a BePTHKAJbHBIN —
Ha npu3MeHHOH KopoOke cnextporpada. baarojgapa xoJjedda-
TOl ¢opme KpOHwWTelHAa CcHeKTporpadp Moxer uﬁblTb Hanpas-
aed B Hamup. Opnako Taxkasa (GopMa KpoHIITeAHa 3acTaBiJ/a
IOMECTHTh Ha HeM TNpoTHBOBeC. B pesysiprare o6umuit Bec
cnekTporpada okasajcs 4pe3MepHO GOJBLIHM, cnexrporpad
6Li1 MaJo yao6eH B noJeBofl 00CTaHOBKE. Cnexrtporpad npu-

. MeHsIcs B paboTe B TeyeHHe OLHOro cesoma, B 1937r.

JieTupift cnexrporpad

8 Jietumit cnextporpad LLHHWHUIAuK. Coex-
Tporpad 6bl1 u3roTOBJeH NO Npoekty B. A. Paaca B 1935 r.
Od npenHasHaualcs raaBHbM 00pasoM Jas u3yuyeHus CHek-
TPA/ILHEIX CBOMCTB BO3AYIWIHOA JAHIMKM. B oriuune OT 0GhIK-
HOBEHHBIX CHEKTPOrpagoB OH HMEET MPOYHHIH W KOMIAKTHHIH,
AUIIEHHBI KaKUX-A160 BECTYNAOWuX geTaeil kopnyc (pur. 3).
Bce onruueckde yacTH cleKTporpada ykpenseHH Harjiyxo,
O6yayud yCTAHOBJIEHH B HaAJEXKAUIMX MOJOXKEHHUAX NPH Nepso-
HauaqbHOH I0CTHPOBKe npuGopa Bo Bpems ero cbopxu. Ileun
cnektporpada HMeeT NOCTOABHYIO WHMPHHY; OJHAKO B Caydae
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HEOGXOAMMOCTH IIHPHHA MOXKeT OHTh H3MeHneHa B HeGOJbUIHX
npepeaax. [locrosnusas Ieap pacCumtaHa Ha TO, 4TO nNpH
€e [mopye, 3arpA3HEHUH U T. . OHA 3aMeHsieTCs] APYroid Tako#H

¢ ueabo B3 uucaa 3anackbix. PoromeTpuyeckoe NPUCTIC-
cobieHnue cnektporpada CoCTOMT M3 OOLIYHOTO AMCKA C JAud-
hparmaMu, 1OMEUIEHHOTO MexKAY OOBEKTHBOM KOJAIMMATODA K
npu3voil. Cnextporpad uMeeT nosyaBTOMaTHYECKHH 3aTBOP.
Koaaumartop u xkaMmepa cnextporpada cHaOweHn 00'beKTHBAMMU
«QpTaro3» ¢ OTHOCHUTE/bHbIM OTBepcTHeM F1:4,5 U POKYCHBIM

Pur. 3. Jlérapit cnexrporpad LIHHMMI AnK

paccroaudem B 135 mM. IIpusma usrorosiena u3s 22 coprta
crekaa JI3OC u uMeeT npesomasowul yroa B 55°. JluHefHas
adcnepcua cnektporpada pasa 9 Mm Mmexay Jaunusmu C
H. Kaccersl cnektporpada paccuutans Ha GOTONAACTHHKH pas-
mepom 3 X6/, cM, nmpuYeM Ha OAHOH NJACTHHKE MOXET OHTh
nomeiteHo 10 24 cnexrporpaMm. Onucauusii cnekrporpad npu-

MEHSA/ICA aBTODOM [Jisl NMOJYYEHHS CIeKTPOTPaAMM IPHPOAHHIX
o6pa3oBaHuii ¢ camoJerta Jerom 1935 r.

5. FpaayupoBka cnekTporpados

Kak ckasaHo BhIe, B gaHHON paboTe IJs1 NOJYYEHHS
cnexTtporpamMM ¢GOTOMETPHYECKON INKAJLI NPHMEHAJACH METO.N
auadparM. I[lostomy Bce cnekTtporpadel  Oblau  CHab-
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JKEeHbl COOTBETCTBY IOIMMH HDMCHOCE)ﬁJIGHHﬂMH. Jsa crnexrpo-
rpadha — JETHBI U 1101€BOH LIHUNUT AnK — Obisiu OABEPTHY TH
crenHanbHON TPAIyupOBKe C LeJbio NPOBePKH NPHMEHHMOCTH
3aKOHa MPONOPIHOHAILHOCTH KBanparty AHaMeTposB puadparm
K2eMBIX HMH JYYHCTHX TMOTOKOB.
npolr‘lgacnynposxa o6ov§xlx criekrporpados OwIa Bunonﬂega no
ONHOMY H TOMYy e ci1ocoGy npu Momoiud GOTOMETPHY - CKOH
ckaMpH. Jlas 3Tof neaw rpajiyupyembid cnexrporpacd nome-
[1aJicst Ha OJHOM KOHIE CKAMBbH, BLOJb KOTOPOfl HANPABAAICA
ero xosanuMaTop. CkaMbsi HAXOAMJaCh B TEMHOH  KOMHATE
w Gua 3akpeiTa uepHoit mropofi. [lepenr wesnio cn’empo-
rpada NoMemansoch MoJouHoe CTeKIO, 3aKJIOYeHHOe B f\ap"%ou-
aylo TPyOky ¢ auadparmamy; BHyTpeHHHE CTEHKH TPYOKH
6Ll BHIUEPHEHH JUI YCTPAHEHUS 6OKOBBIX pedaexcos B
tpy6ke. JlauHa Tpy6ku pasna 257 MM. Cso6onHnf KOHEL
TPYOKH, IPOTHBOMONOKHHA (OTHOCUTENBHO IMEH CHeKTpo-
rpada, yCTAHABAUBAJCS 110 HUTAM CKAMBH. [Mepex aTHM KOH[S:;
TpyGKHA, HA TOABHIKHOM TeJexke CKAMBH, 6uina yc\:/Tan%Boféw
s/eKTPHUeCcKas Jamna MPOEKINOHHOrO THHA B 120V u .
HyTy JaMIbl pacnoJarainch B 040CKOCTH, nepneHanKy /s pHOH
HanpaBJeHUI0 HA cnexrporpad. Ilpu nomowuu HOJIB[/I)K‘HOH Te-
el KA JaMna MOTJIA.ObITh yCTaHOBJEHA hd A60M pacCcTOAHHUH
or wean cnekrporpada, TouHee OT MOJOUYHOrO CTeK/a, B MPE-
nenax, KOHEUHO, AAUHBL CKAMBH (4 M), Ha nytu nyuxa csera,
[OCTYyIMAaBIIEro OT JaMilbl B TPYGKY, yCTaHABJIWBANACD W ARRIAS

nuradparmsi doTomeTpuueckolt Ckamby, KOTOpHLIE 'yCTpaHmm
pedJexchl OT YEPHOH WITOPKH CKAMBH. ﬂamnau nuranach nepe-
MEHHBIM TOKOM OT TOPOACKOH OCBETHTEIbHOH CeTH, TPUUEM
OCTOSHCTBO HaKaja MOAAEPKUBAJIOCH NPH MOMOULH peocTaToB
¥ KOHTPOJHPOBAJIOCH aMIEPMETDOM.

CyIHOCTb TPajlyHPOBKH 3aKII0OY2MACH B CpaBHeHHH ‘3ac3e-
Tok (CmexTporpamm), NONYyUeHHBIX TIDH DPAa3HLIX auiadparmax,
¢ 3aCBeTKAMH, TOJYUEHHBIMH TPH DasHbIX PACCTORHUAX JHaM-
e OT MoJouHOro crTexsa. PaccTosisus B 0dCAEAHEM CAYy-
yae GbIJM NMOLOGPaHH TakaM O6PasOM, UTO OTHOUWIEHWA MHTCHH
cHBHOCTEll MydYKa CBeTa, nonajaasmero Ha dororpaduueckyor
IJIACTHHKY TIPH PasHHX PacCToAHMAX, Oblau npz'ﬁnnsm‘enbno\
paBHB OTHOIIEHMSM WHTEHCHBHOCTEH UDH pasuLix anadparmax:
Kax w3BeCTHO, OocBeImeHHOCTs E'HA MOJIOUHOM crexae: M oT.
MaMObl MO 3aKOHY OOpaTHOR TPOMOPUHOHANLHOCTH KBa,leﬂ'v;
Ty pacCTOSIHMA paBHA: E = %;,r,rxe R —paccroauue Memny‘
naMnol ¥ MOJIOUHBIM cTek/JoM. [TosToMy cepus CHEKTPOrpaMm,
noJyuenHas IPH OAHHX. M TeX Xe BBUACDKKAX U npH ozmoigrj
w.TOR ke aunadparme crexTporpada, HO IpPHU PABHHIX PACCTOR™.
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Taéaupga 1

* Ipadyuposka gomosempuieckux wras enexmpozpados

N
Anadparm g1 g i Alg T o,
Jdérunit cuektporpad
0 2.568 2.568 0 —
1 2.292 2.964 — 0.028 1.2
2 2.168 2.174 -+ 0.006 0.3
3 1.698 1.680 - 0.018 1.1
4 1.366 1.366 0 —
5 1.112 1.074 — 0.038 3.5
6 0.861 0.790 — 0.071 9.0
7 0.4.6 0.368 — 0.058 10.3
Cpenuee OTKAOHEHHE . . . . . . o.1
Tlonesodi cnexrporpad
0 2.436 2.426 0 —
1 2.144 2.138 — 0.006 0.3
2 1.849 1.842 — 0.007 0.4
3 1.5870 1.536 — 0.034 2.2
4 1..63 | 1..34 — 0.0:9 2.3
5 - 0.940 0.930 ~— 0.010 1.1
6 0.613 0.634 + 0.021 3.3
7 0.342 0.306 — 0.036 11.7
Cpennee oTxionenue . . .. . . . 3.2

HUAX OT AaMubl, NPEACTABUT cOGOH GOTOMETPHYECKYIO WKANY
OCHORAHHYIO HAa 3aKOHe OOPATHBIX KBAAPATOB PACCTOSHHMS. ’

[TosTomy rpaaymposka coctossa B HOAYYeHHH CHAuada
CepUH CHEKTPOrpaMM . NPH PasHBIX PACCTOAHHAX  MeXiy
JAMMOH ¥ MOJIOYHBIM CTEKJIOM, a 3aTeM B MNOJyYeHHH Ha
TOH XKe camoil oTorpadmyeckoi miacTAHKE cepuu CnexKTpe-
rpaMM -1pu pasHelX aHadparMax, HO OPH OLHOM H TOM XKe
paccTofalud po Jamobl. Jag NOJAY4YEHHSA MeTOK Ha cne-
KTpOrpammax, YyKasslBaBUIMX oONpeleneHHbe - AJAHHE BOJHBE
B CNJIOUIHOM, He HMEBLIEM HHKaKUX JHHUHA, CIEKTpe JaMIH,
KO NPOABJEHHA CIEKTPOrpaMM Ha HUX JONOJHUTEJIbHO Hak/aa-
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ALIBAJICS JMHERUATEIA CHEKTP PTYTHLIX NapOB NMyTeM 3aCBETKH
OT PTYTHOro BhlpaAMHTEAs. B pe3yabrarTe HA CIEKTpPOrpamMmax
n0Jy4aauCh C/AELYIOIUHE BeCbMa SPKHE U pe3Kde JIHHUM PTyT-
noro crnekTpa: AA404.7; 407.8; 435.8; 491.6; 546.1 u 577.0 my..
DTu JAHHHY ObJIH  HCIOJAb30BaHb AJA NOCTPOEHMA Jucnep-
cuoHHO# KpuBoi. CIEKTPOrpaMMel H3MepaIUCh HA MUKPODOTO-
metpe MoJaas, u B peaynbTaTe MNOJy4anuCb ONTHYeCKHE
OAOTHOCTH B yuacTkax cuekrtpa depe3d 20mp o1 A400 myp
5o A 600 mp. Ilo 1NJAOTHOCTAM  LUKAJH paccTesHuA
CTPOHJHCH XaPaKTEPUCTHYECKHE KPHBbIE OTAEIbHO A5 KaKA0H
M3MEpEHHON JAMHBI BOJHBEI, @ N0 [JIOTHOCTAM CIeKTPOrpamMm
wKaasl agadpparsm ObIM B KOHEYHOM CYeTe HaiJeHbl OTHOLIE-
HHs MHTEHCHBHOCTEH, NPUHUMAs HHTEHCHBHOCTb NPH CaMOH
majofl aunadparme 3a egununy. B Tabauue 1 npusejpeHs No-
AyueHHbIE CPEIHHE JaHHble A/ BCEX H3MEPEHHBIX A, npudewm Ig/

" COOTBETCTBYIOT JIOFHPI/ICPMI)I YIHTBHCHBHOCTQI?!, BHIUHCJ/IEHHBIE 110

auametpy nuadparM, Igi —nojyueHHbHe npH TPasyupOBKE;
Alg ] — OTK/IOHEHHS.
PaccMoTpeHne pe3yabTaTOB IPaAyHPOBKY NMPUBOJHT K CJe-

< BYQUIMM BLIBOJAM:

1. Otkaonenns Alg/ He BHXOAAT 3a npesesbl OOHYHOM
tounocTH Qororpaduyeckoif crnexTpopoTromMeTpud, a Aif
6oabwKUX auadparM OHH OKa3a/jHCh BOOOWLIE OYeHb HE3HAYH-
TeJ/bHBIMH.

9. Hukakoro xojpa no clexTpy /AIs 3Hauenuil 1gi He 06-
HapyxeHo.

Takum o6pa3oM, FpajiyHpoOBKa I0OKa3asa, 4YTO 3aKOH Mpo-
NOPUMOHANBHOCTH MHTEHCHBHOCTEH KBajpataMm quaMeTpoB Aua-
¢dparm OxasbiBaeTCAd CIPABAJIHBBIM H, C/ICJOBATENBHO, METOL
Auadparm §BJASETCA BNOJHE MPUTOJHBIM AIf CHeKTPOoTO-
METPHUECKHX HCCAeNOBaHUM.

6. MukpocdoTomMeTpn

Jlns M3MepeHudl CHeKTpPorpaMM B pPa3HOe BpEMs NpUMeHs-
JAHCH cJaeiyiolie miTh MHKPODHOTOMETPOB:

1. Busyasnbubiii MuxpopoTomerp I'aprmanHa GHPME Acka-
nust Bepke, moayuennsniit LIHHWHWI'AuK BO Bpemennoe mOJb-
30BaHUe.

2. JleucuroMerp Maprenca, npuHamiexamuii [ocymapcr-
BEHHOMY eCTeCTBEHHO-HayuHoMy uHcTHTyTy BM. [1. ®. Jlec-
radra.

3. Peructpupyowuii mMukpodoromerp Moas, npuHauie-
wamui [THVWTAuK.,

4. Peructpupyroumuit Mmukpodoromerp 3urbaHa, npuxanIe-
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wamui MucTHTyTy reosoruveckux Hayx Axagemuu Hayk
CCCP. . :

5. O6pexkTusHnd MuxkpodoTomerp K. lleficca ¢ BU3yaabHBIM
OTCUeTOM OTK/AOHEHHsA 3aliyuka.rajJbBaHOMETpPa Ha IUKaje
(ynpomeHHas MOJeJb), IpUHAJJENKAWlHA YKA3aHHOMY BbIlIE
UHCTHTYTY.

He Bx0as B NoApoOHOE ONHCAHHE NEPEYUCIEHHBIX MHUKPO-
¢$OTOMETPOB, KOTOPOE MONKHO HaHTH B COOTBETCTBYIOMEH
nutepatype (32, 33), OCTaHOBUMCHA TO/JBKO Hd HEKOTOPBIX CIIe-
nudHUECKHX OCOOGEHHOCTSIX MEePBHIX Tpex npubopos, npeacra-
B/AIOIUX WHTEpec B CBs3M C AaHHOH pabotroi. [lopasasiouee
YHCJO CIEKTPOTPaMM (HECKOJbKO THICY) OBIIO H3MEPEHo Ha
mukpodoromerpe MoJs. dtoT npubop mNoKazajs OGOABUIYIO
NPOM3BOAUTENBHOCTb B PaboTe, IPOCTOTY M3MEpeHHM# u AOC-
TaTounyio TO4HOCTb. OCTaNbHbBle MHKPODOTOMETPHl MPUMEHS-
JMCh B CPABHMTEJbHO He MHOrux Caydasix. Takum oG6pasoM,
¥ [PH M3MEPEHHSX CIEKTPOrpaMM, KaK M .TPH HX TNOJYy4eHHH
(cM. BblLIE), HMeJa MECTO JOCTaTOYHAs OJHOPOAHOCTD. Bo:
BCEX Yy4aCTKax CHEKTPOrPaMMbl H3MEpANHCh Hepe3 KaXAble
10 mp, mpuueM NOYEePHEHUs BbIPAXKaJHCh B ONTHYECKHX IIOT-.
gocrax D. ‘ ’

Busyaapubuii Mukpodboromerp Faprmanna. Kak
¥3BECTHO, 3TOT TPHGOP uMeeT (GOTOMETPUYECKUH KJIMH W
1019 pU3AIHOHHYI0 cHcTeMy. B nanHo# pabore -npH u3MepeHHH
CHeKTPOrpaMM  ynoTpebasicss K/auH. BBuay CHIBHOrO. IO-
ppexenus (paOPUUHOTO KJHHA M HENPHUTOAHOCTH €ro st
W3MePEeHHIl, aBTOPOM 110 OObIUHOMY CIOCOGY OB M3rOTOBJEH
u3 (oTorpaduueckoil mIaCTHHKH HOBHHA kanH. [Tocaennud Opla
OTrpajyupoBaH Ha ONTHYECKHe TIOTHOCTH. Haa sToRl uHeaun
6Ll HCIIONB30BAHM . CEHCUTOTPAMMEI, TIOJyUeHHEIe HAa CEHCUTO-.
merpe Illefinepa. MaMepenus nioTHOCTEH CEHCHTOTPaMM OblIH
cieJaHK Ha neHcutomerpe Maprenca.

Ieucutomerp Maprenca. K npubopy Obiia w3ro-
TOBJEHA CIENHaJbHAs KapeTka C MHKDOMETDEHHBIM BHHTOM,
6narofapss KOTOPOH HA HeM OKa3aJOChb BO3MOXMCHBIM H3MepATDH
CIIEKTPOTPAaMMBI, K KAKOBbIM, K4K W3BECTHO, NEHCUTOMETp HE
npennasHaved. Kaperxa Obia ycTaHOB/IEH& TaK, 4TO rpasnia
oJiefl JEHCHTOMETPa IPUXOIHMJIACH TONEePeK CIeKTPOrpaMMel
(pur. 4). Takum 06pasoM, HO/L3YACH MUKPOMETPEHHHIM BHHTOM
KapeTKH, K [paHyie MoJed MOXKHO {NOJBECTH J060# y4aCTOK
cnekTporpaMmbl. CamMoe H3mepeHHe COCTOUT B TOM, 4TO NyTeM
BpallleHUs aHAJAM3aTOPA JOCTHraercs MCUE3HOBeHWe IpanHilbh
goneli B ToH ee wacTH, K KOTOPO# TNPHUMBIKAET H3MepseMas
crnekTporpamma. B 9TOM caysae oOnTHyeckas IMJOTHOCTD D
MOXKeT OLITH HaiifeHa NO caefyiomedl dopmyae:
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D =2(gctgay-lgtza),. RREERIEEI
[he ¢p— OTCHRT KDYra aHalH3aTopa fpH VCTAHOBKE HETaTHsa
Ha ByaJb, 4 &—OTCYET NpU YCTAHOBKE HAa H3MepAeMblA yua-
CTOK CreKTporpaMmul. B pesy/ibrare, noJydaeMble OnTHUECKHe
[IOTHOCTH CHEKTPOrpaMM OyAyT OCBOOOMJeHH OT BYaJaH
HeraTHsa. : L , Conl
"~ JlencuromeTp Maprenca oxasajcs OYeHb yAOGHBIM B -pa-
GOTe, W TOUHOCTH M3MEDEHH/ HA HEM B HEKOTOPHIX .CAYyHaAX
JocTHrajsace 60Jbuag, 4eM Ha MugpodoromeTpe l'apTMaHHa.
Oco6eHHo yAOOHO HU3MEPsATHb HA AeH- _ - -
¢uromerpe 6oJbiINe JIOTHOCTH (i10- i
psinxa’ 2 —3), 1NpH U3MEPEHUH KOTO-
pHX Ha MHKpoQoTOMerpe [aprMan-
HA, KAK H3BECTHO, .  TIOJYY2I0TCH:
foapupe OMHOKH. Ha. perucrpupy-
omux MuxpodoTOMeTpax, Kag, Ha-
npumep, Ha muxpodoromerpe Moi-
as, IJIQTHOCTH Oonsiie. 1.7—1.8 Bo-
o6ile CTaHORATCH HEH3MEPUMBIMH.
. Perucrpupyromuil MHK-
popotomerp Monas. B pac-
TOPSKEHHH aBTOPA:. Gbiaa . OAHA M3 Dyur. 4. Moxe speHns’ B jeHs
HocaeHAX MOjeJei aToro npubopa,. . curoMerpe Maprenea .
Mo3BOJABIIASA [01y4aTh PErucTpo-
rpaMMbl B ABYX MacwTabax: 1:7 u 1:50 ¢ Tpemsi pasHeIMH CKOPO-
CTSAMU IPONYCKAHUS CIHEKTPOTpamMM. B nanHcH pabore CNeKTpo-
rpaMMBl BRAMMOH 06/1aCTH CIEKTpPA BCErJa U3MEPIUCh B Mac-
mrabe 1:7, a. undpaxpacrodt —1:50. B o6oux cayuanx usmepe-
HHsl IPOM3BONMIUCE NPH cpeaned ckopocrtu. [lytem npensapur
TEALHOrO MCOBITaHAA [IPHOOpPA GBIIO YCTaHOBJEHO, HTO TDH
CpejHeil CKOPQCTH BAUSHHE HHEPLHUH upubopa, OMYTHMOMR
IpH M3MEPeHMAX . CIeKTPaJbHHIX JHHHH, Ha HENPEephIBHHIX
yuacTKax CIEKTPa 3aMeTHbM 06pasoM He MpOsBAAAOCD. Ilep-
BOHAYAJBLHO DPETHCTPOrPAMMBI NOAYYANUCh HA dororpaduue-
ckofi Gymare, IO31Hee CTand MHPHMEHATHCA adpONNCHKA,
[Mocaenuss ob/aagaer TeM, NPEHMYIIECTBOM, HTO [OYTH HE
nedopmupyetcs npu pororpapuuecion o6paboTke (nposiBJe:
upe, (HKCUPOBAHHE, TPOMBIBKA). Mexny Tem JAedopmauHs
perncTporpaMM uMeer CYHMECTBEHHOE 3HAUCHME, TaK KaK MO-
KT GUJBHO BJHSITH HA TOYHOCTb W3MepeHHui. e
,.CymHOCTb u3Mepenuii Ha mukpodoromerpe Moaast COCTOUT
B H3MEPEHYH aMITUTY/bl OTKJOHEHHA 3afiunKa TabBAHOMETDA,
KOTOpast, KaK M3BECTHO, [IPONOPIHUOHA/NBHA CHJE ;TEPMOTOKA,
a [oc/eHnil 1PONOpuUMOHaIeH HHTEHCHBHOCTH NIy HKa CBETa Aoy
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NpoIeImero vyepe3 HU3MepseMbld y4aCTOK CAEKTPOrpaMMH.
[Mo3ToMy JIerKO MoJMYyUHTh ONTHYECKYIO IIIOTHOCTD H3MEPAEMOTrQ
y4acTKa CueKTporpaMubl. JIAs 3TOro H3MEPSIOT OT HyeBOH AU~
HHW PETUCTPOrPaMMbl OPAHHATY & TONH TOYKH PETHCTPOTPAMMHI,
“KOTOpas COOTBETCTBYET HHTePEeCYOUeH HaC AJN1HE BOJIHbI CrieK-
Tpa. 3aTeM, B TOH ke abcuucce, H3MEPsIOT OPAMHATY § Byanu.
Jlasee amnauTyna 3aliuuka npu perucTpaudd ByaJd § npunu-
MaeTrcs 3a MHTEHCHBHOCTb NMyuyKa CBeTa, NajJaiolero Ha Hera-
“THB, @ aMOJUTYAd NPH DPrucTpauud AaHHOTO yyacTKa Cmek-
TPOTPAMMbl & — 33 MHTEHCHBHOCTDb i1yYKa CBETa, NPOLIEILIEro
yepes STOT Y4aCTOK ChnekTporpaMmul. B Takom cayuae

o
OTHOIHEHMQ“E 6yneT COOTBETCTBOBATH K03 PULUEHTY INpO-

3PayHOCTH M3MEPHEMOrO y4acTKa CHeKTPOrpaMmsl, a ofiparHas
pesunHa °- — HENPO3PauHOCTH, Jorapudm xoTopoi u 6yaet
¢4 . .

COOTBETCTBOBATH ONTHUecko# naorHoctH D.
Takum o6pazoM, OnTuueckas NJAOTHOCTh- HAXOJHTCA MO
dopmy.e: o
D=Igh—I1ga, :

npuueM NoJyuaeMbie 3Hauenus [, xak M B NpebAyIIEM CAY-
yae, OKa3bIBAOTCA OCBOOOXKAEHHBIMH OT NJOTHOCTM BY4JH.

7. dTajloHHBIE NOBEPXHOCTH M HX HCHbITAHHE

[TepBonavaJbHo, npu paspaboTke M HCOBITAHUM MeTONa
npod. I'. A. TuxoBbM, B KaueCcTBe 3TaJOHHOH IOBEPXHOCTH
NpUMEHNIach NOBEPXHOCTb MPECCOBAHHOTO OPOILKA MATHE3UH.
Taxasn NOBEPXHOCTb [1PUTOTOBJAANACL BCAKHHA pas 3aHOBO NPH
NOJAY4YEHHH KaxJ0H HOBOH Cepuu HEraTUBOB CO CHEKTPOrpaM-
mami. COBEpIIEHHO OuY€BHAHO, 4YTO TAKOH 3TajJOH HE MOr
OTBeUaTh YCJIUBHAM cTaHjapThocTH. [losTomMy npu mnepexoje
OT OT/EJbHHX ONLITOB K CHCTEMAaTHYECKOMY H3Y4EHHIO B Kaye-

CTBE 3TAJOHHOH MOBEPXHOCTH CTaJa yiloTpebaateca GoJee co-

BeplIeHHas NOBEPXHOCTb: MOJOYHO-MATOBOE CTeKJO. B pabore
6bA0 UCNOAL30BaHO ABa ob6pasua crekaa: npod. I'. A, Tuxo-
BbiM — cTeka0 [lyJaxoBcKOA acTpOHOMHUECKO#H obcepBaTopnu
M aBTOPOM — CTeKA0 AcCTPOdH3HYECKOro OTAeJeHHs HHCTH-
tyra uM. Jlecradpra. Bckope u 3TOT 3TaAOH OBl 3aMEHEH
apyraM. CyuleCTBEHHHIM HENOCTaTKOM, KOTOpHM oOJajpaer
MOJIOUHO-MATOBOE CTEKJO, ABAAETCA TO, YTO OHO B ‘TOH HJIH
WHO# CTEeNeHM NpPO3pavyHo, ¥ INOSTOMY €ro oTpaxarefbHas

o
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€10COGHOCTDb 3aBMCHT OT INOAJNOMKKHM, Ha KOTOPOH JIXKHT
€ rexdao. ,

Buliia CAe]dHa NONLITKA IPHMEHUTH B KaUeCTBE 3TANOHHON
6apuTOBYIO NOBEPXHOCTb, NPHTOTOBACHHYIO MyTeM CHABLHOIO
npeccoBanua nopomka Gapura B CIELHANLHOW METANIAYECKOR
onpase. Jlia nanHo#l paboTh 65110 uarotTosaedo doromerpu-
yeckoil Aaboparopueli Bceco3HOro MHCTHTYTa METPOJIOTHH
W CTaHlapTH3alku, 104 Habmoaenuem npod. 1. M. Tuxoneesa,
HECKOJBKO TAKWUX INOBEPXHOCTEH, TaK HashBaeMbIX HCObITA-
TedAbHEX taactvHoK. OJAHAKO M BTOT 3TajJOH, HECMOTDA - Ha
ero xopomve GOTOMETPHUECKHE CBOWCTBA, OKasaicas Majo
HPUTOAHLIM JUIss PaGOTH B NOJNEBHIX yCaAOBHAX. [aBublil He-
AOCTATOK €ro 3akJiouaeTcs B MaJOH NPOYHOCTHU: UPH COTpA-
CeHMHU WM NEPeBOPAYNBAHAN NIACTHHKH GapHT MOXET NPOCTO

'BHICHINATBCH M3 ONpaBbl, Kpome TOro, 4HCTKA 3Ta/N0HA, KOTOPHIH

Hen36eKH0 JOBOJbLHO UaCTO 3arpssHsercs npu padore B 10o-
JA€BHIX YCJOBHAX, NOYTH HEBO3MOXKHA. ‘

[lposo/ixas WCnbiTAHHE APYTHX 3TAJOHHBIX NOBEPXHOCTEH,
no cosery B. B. lllaponoBa, aBTOp OCTaHOBHJCS Ha MaTOBOH
FUNCOBOY MJIACTHHKE, NPUrOTOBJEHHOH H3 XHMHHYECKH YHCTOrC
runca ¢ 109/ copepxannem nopouixa maruesun.' Menoabsosan-
Hasi B paoTe runcosas NJAaCTHHKA UMeJa PasMephl 10 10 cm
u ToamuHy B 1 cM. HcobTdHMA THOCOBOf MJIACTHHKH
(cM. HHXKE) MOKa3aju, 4TO €€ NOBEPXHOCTb #BJSETCA J0CTa-
TOYHO OPTOTPONHOW H He HMeeT CeNeKTHBHHX CBOHCTB B ILIHU-
pOKOM HHariasoHe IJIWH BOJIH; HO Kpafinei Mepe BO Bced
BUAMMOM o6Jacth cnextpa ¥ no A 1000 mye B unAdpakpacHOH
30He. BMecTe ¢ TeM THICOBAas NJIACTHHKA OKasaiach Haubo.ee
NpOYHOHd M3 BCEX STAJOHOB M JErKO NOJAAIEHCT HHCTKE
npu sarpa3Henuu. lag 3TOA Lead MOXKHO BOCIOJNb30BATHCH
MaTOBBIM CTEKJOM, KOTOpDHIM, yTeM TPEHHA O INOBEPXHOCTH
NJaCTHHKH, JE€rKO yCTPaHsIOTCA 3arPsi3HeHnsl, NPUYeM nonpex-
HeMY COXpaHseTcsi MaTOBOCTb NJacTHBKH. Hauunas ¢ KoHna
1932 r., npu M3yYEHHH CHEKTPAALHOH OTpaxaTeJbHOH Cno-
COOHOCTH. B KauecTBe 3TaJOHHOH NOBEDXHOCTH IPHUMEHAJACH
ACKAIOYUTENbHO THNCOBad NJaacTHHka. Jlgmb 1nocae TOro Kak
B 1937 r. oma cayuaiino Oblsa pasbuTa, B KauecTBe ITa/NOH:
HOl IOBEPXHOCTH CTaza NpHMeHsThCcA GapurtoBas Oymara,
npexcrasasiomas co6oi MONLIOXKY PpoTOrpaduyeckod 6pomo-
cepebOpsaHOA OyMmard.

L Tuncopas naacTuika Gblia npurortosiena B. B. HlaponoswM, Xo-
TOpwil MHOrO SaHMMaACa NOAGOPOM STANOHHBIX noBepXHOCTeH TIpH €ro
BH3YaJBHHX ¥ (oTOrpaduyecKHx U3MEPeHHAX HHTETPANbHEIX. Ko3ppruueH-
TOB APKOCTH 6OABIIOr0 YHCJ2 NPHPOAHMIX OGPasOBAHHA H  Pa3AHUHEIX
UCKYCCTBERHBIX NMOBepXHOCTEH.
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TaxuM 06pa3soM; OCHOBHHIM 3TAJOHOM B JaHHOH paGoTe; MO
OTHOINEHUIO K KOTOPOMY OLIJIO M3YyueHO Mojasjsiollee HHCIO
npupoAHbIX 06pa3oBaHuf, sBAAMACH Funcosas naactunka. [lo
OTHOLIEHHIO K rocaenneli GblAM [MOTOM pPELyUHPOBAHB  ClEK-
TpaibHbIe KOIQPHUUEHTH $PKOCTH TEX CPaBHHTENLHO HEMHO-
I'HX 06HEKTOB, KOTOPHIE MEPBOHAUANLHO GbIAK MOJYyUEHb OTHO-
CHTEeJbHO MOJOUYHO-MATOBOTO cTeja. Peny<unio Ha runcosyio
NACTHHKY OKa3a/0ch BO3MOMKHBIM BHIIONHUTL NMOC/TE TOTO, KAK'
ObiJiM CPABHEHB MEXAYy COOOH CHEKTpaJbHbIE OTpaXaTelb-
Hbie CIOCOBHOCTH THICOBOH MJIACTHHKH, MOJIOYHO-MaTOBOTO
CTeKJa ¥ HEKOTOPHX APYTHX ITAJOHHHX TOBEpPXHOCTEH.

CpaBHeHHE 3TATOHHHIX [OBEPXHOCTEH OLIIO BHIOJIHEHO MO
Meroay (ororpaduueckoil CHeKTpOPOTOMETPUH CJAEAYIOMUM
ofpasom: : ST

1. MonouHO-MaTOBOE CTEKIO; a) MO OTHOUIEHHIO K NPECCOBAHHOMY,
nyaxopckull ob6pasel. ©[HOpOmMKY MAarHesmnu;
6) no oTHomeHmO K 6apuTOBO#
HCNBITATENbHOH NAACTHHEE,

9. Mo0J0YHO-MATOBOE CTEKAO; [To ortuomenuto Kk OGapuToBOR
o6pasen uncTHTyTa HM. Jlec- HCORITaTENbHO# LA3CTHHKE.
ragTa. ) o

3. Ucnpiratenbuas Gapurosas [Mo oTuOMIEHWIO K MarHesmuw, Ha+
nAacTHHKA. ! Hecendgo Ha (apdopopyi naa+

: CTHHKY. L

4, I'mncosast MIACTHHKA., ]

5. dappopopas IVIACTHHKA. ) !

TMoBepXHOCTh MATHE3HH Ova NPHUTOTOBJEHA UYTeM HaHe-
cenust Ha (hapdOPOBYIO MAACTUHKY CJ0s1 OKHCH NMOPOIIKA Mar-
uns npu ero cxuranuu. [Moayuennsii 1m0 TakoMy cnoco0y
CNOfl MarHe3uH foCTHrajd ToamuHbl 1.5—2.0 mm. : A
"B tabuaue 2 naHbl NOJyueHHbe COEKTPaTbHbe KO3
EHTHl APKOCTH AAfl KaXIOH 5TaJOHEOH [OBEPXHOCTH IO OTHO-
{1eHHI0 K TOH TNOBEDXHOCTH, C KOTOPOH [POH3BOLHIOCE
¢pasHenue. B mocaennefl KoJOHKE TabaunBl  AaHel Koagdu:
LHEHTHl IPKOCTH MOJOYHO-MATOBONO CTEK/A, IOJNydEHHbIE Iy TEM
pefyKIun ¢ KO3 (QUUUEHTOB, H3MEPEHHHIX no OTHOINEHHIO' K
GapuTOBOH M1aCTHHKE HA k03(dUIHeHTH [0’ OTHOWEHHIO K
MarHesud. DTO Xe CTeKA0, Kpome Toro, 6pl10 HENOCPEAcT-
BEHHO CpPaBHEHO C margesued, npuyeM IOJYYECHHBIE koshhu-
WHEHTHl APKOCTH JaHb B TePBOH KOMOHKE ta6auusl. CpaBHesye
MeH Ly Co60d K03(hHUNUEHTOB, NONYHEHHbIX YKA3aHHBIMH JIBYMS
crioco6auu, TMoKaspiBaeT AOCTATOYHO XODOUIEE COrdCHE.

W3 npuBeeniibix B Tab/anue AaHHLIX MOKHO BHIETh, YTO
Bee HCCJELOBaHHbie STAJOHHBIE MOBEPXHOCTH He 06J3aAaoT
suaynTeapHOH ceaexTHBHOCTBID. - Habaonaercs HEKOTOPOE
NOHHKEHHE OTPaXaTeNbHOH CIOCOGHOCTH K <uoseToBoMy
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, Tabauua 2
Crnexmpanbreie KOIPYERUYULEHMO SPKCCMI IMAIOKHLX NOBEPXHOCMCE

:

Mgnoquo» BaPnTonaﬂ "4 Monouno-
enmrowmatenoe, | Matosoe | wemira-| Tonconon | CIROORY | maromoe
S . HWJI | maacTunka CTHHRA | nyakopckog
".my .?g}:g;g" OrHOCHTEeabHO Gaph- | OTHOCHTEABHO MATHE3WH, HaHes Penyunpo-
Mnaor%%‘?:fﬁ To&oﬁnljl;xét;l;Xz;:;eﬂnbxmii ceqanoll ua cé)?g[)}t};{@;mi}yn()’ TLAa zig%ggq?;
400 0.79 0.79 0.79 0.92 0.94 0.45 0.73
410 0.80 0.81 0.78 0.93 0.94 0.50 0.75
449 0.82 0.83 0.77 0.93 0.94 0.55 0.77
430 0.82 0.84 0.76 0.93 0.94 0.59 0.78
440 0.83 0.85 0.76 0.93 0.94 0.63 0.79
450 0.84 0.83 0.75 0.93 0.94 0.66 0.79
160 0.84 0.86 0.74 0.93 0.94 0.69 0.80
470 0.84 0.86 0.74 | 0.94 0.94 0.72 0.81
“480 0.83 0.87 0.74 | 0.94 0.95 0.74 0.82
490 | 0.85 0.87 0.7¢ ' 0.94 0.97 0.77 0.82
500 0.85 0.88 0.74 0.95 0.98 0.78 0.84
510 0.83 0.88 0.73 0.95 0.98 0.80 0.84
520 0.85 0.88 0.73 0.95 0.99 0.81 0.84
£30 0.83 0.88 0.73 0.95 0.99 0.82 0.84
540 0.8{; 0.88 0.72 0.95 1.00 0.83 0.84
55 0.85 0.88 0.72 0.95 1.00 0.84 0.84
560 | 0.85 0.88 0.72 0.95 1.00 0.81 0.8t
570 | 0.8 0.88 0.72 0.95 1.01 0.85 0.84
530 | 0.8 0.83 0.72 0.94 1.01 0.85 0.83
§90 | 0.84 0.87 0.72 0.94 1.01 0.85 | 0.82
600 | 0.84 0.87 0.72 0.94 1.00 0.85 0.82
610 | 0.83 0.86 0.72 0.94 0.99 0.85 0.81
6.0 | 0.82 0.86 0.72 0.93 0.98 0.85 0.80
630 0.82 0.85 0.72 - 0.96 0.81 —
640 0.82 0.84 0.72 — 0.94 | 0.8 -
: 6;0 0.82 0.82 0.72 . 0.92 | —_— -

KOHLy CHeKTpa nouTH y Bcex nosepxuocrteil. OCOGEHHO CHb-

HOe NOoHMIKEeHHe BHpameHo y dappopoBoit NAACTHHKH, ueM,
OUEBHJHO, U OOYCJAOBJIEH 3aMETHO KEJNTOBATHH OTTEHOK MO-
caenpei. ¥ mogaouno-matoporo crekia HHWJI naGaonaercs,
Ha060pOT, HEKOTOpPOE IOBLILIEHHE, BLI3BAHHOE, OYEBHAHO,
cHHeBaTHM OTTeHkoM cteknaa. HaunGosee «uefiTpanbuoit» o1-
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HOCHTE/NBHO MaTHe3HH OKasanach GapUTOBasi HCMOBTATEJAbHAA
NAaCTHHKA, [JIsT KOTOPOH, TaK e KaK M JUJIs - THICOBOR nJa-
CTHHKH, OBIMH 110Jy4YeHbl HanboJ/iee BbICOKHE 3HAYEeHHA KO3(-
unMeHTOB SIPKOCTH. :

Kpome H3/10:KeHHOTO CPaBHEHHS 3TAJOHHBIX [IOBepPXHOCTEH,
Onia u3MepeHa a0cCOJIOTHAsE OTpamaTeabHass CHOCOGHOCTH
FHICOBO# NJAACTUHKH U GapuToBOfl Oymaru. Msmepenuns Gblam
BLIMOJIHEHB 10 JBYM pasHbiM crocobam. OaHako B 0o6oux
cayyasix npumens’cs mwap Teiinopa, noJydyeHHHH aBTOPOM
BO BpEMEHHOe NOJb30BaHHE H3 Bcecoio3HOro aJeKTPOTEXHH-
weckoro mHcTHTyTa (BIH).

¢ur. 5. Ycranoska ¢ mapom Tefimtopa nas mamepenuil x03QUUHEHTOB
OTpameHHUst

Kak ussectno, wap Tefinopa nospoaseT EKE3MepPATh Koad-
dbunueHTsl oTpaxenus p (a He KoapuuHeHTH HAPKOCTH ),
T. €. OTHOLIEHUE NOTOKAa F, OTPaxXeHHOro HcciesyemMoii mo-
BEPXHOCTHIO BO BCEX HANpPaBJeHUAX, K NOTOKY F, nmajpaioinemy
Ha 9Ty noBepxHOCThb. [IpHHUMast BO BHHMMAHHE, YTO BCE NpPH-
MEHABIIHECs 3TAJOHHBIE NOBEPXHOCTH AOCTATOYHO OPTOTPOI-
Hbl, PHOANKEHHO KOIDPHUHEHT OTPAKEHUSI P MOXHO IPUHSTH
paBHBIM KO3(DULHEHTY APKOCTH 7. C

[To nepsomy cnoco6y KO3(QPUUIHEHT OTPAXKEHHS U3MEPSACH
caeaymuM 060asomM. :
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HcCcrenyemast mOBEPXHOCTH (FHOCOBasg MAACTHHKA) NOMe-
HI3/1aCh HOX HHWHUM OTBepcTHeM wapa. ¥ 60KOBOIO OTBep-
CTHS €ro OblT yCTAHOB/AEGH CENCHOBBIH (OTOdAeMERT ((ur. 5).
OcBeTuTe b Hlapa NOOYEPEAHO OCHEIIAJ IHICOBYIO NJACTHHKY
H BHYTPEHHIOIO TNOBEPXHOCTb INapd, 3aKONYEHHYI0 MarHHeM.
B TOM ¥ ApyroMm Cayuae IPH NOMOMWH 3PHTEJBHOH TpPyOKH
OTCUMTHIBAJCS OTOPOC 3alluuKa raibBaHOMETPa Ha ILuKaJe.

H3 teopun wapa Teillaopa caeayer, u4TO KOS(puuHEHT
OTPaXeHHs THUICOBUM NJIACTHHKH p, OyjeT: !

i

rae E; paBHO OCBelleHHOCTH Ha (OTOIMEMEHTE NMPH OCBeule-

HHH TMNCOBOH N/aCTHHKH, a FE,-—NPH OCBell€HHH CTEeHKH
mapa.

[Tonaras, uro oT6poC 3afi4uKa rajbBaHOMETPA 7 NPONOP-
[IMOHAaJeH OCBELIEHHOCTH Ha ¢oTosneMente, 4T0 OJAH3KO K
AeHCTBUTEJBHOCTH, MPH JOCTATOYHOM YyJAaJeHHH IUKAJAb OT
rajJbBaHoOMeTpa Jerko HaiTH u3 u3Mepexuit or6poca Kkoshbdu-
IIMEHT OTPaxXKeHHst pr TCHOCOBOH nNJAaCTUHKH, KOTOpHI, oue-
BUJAHO, OyleT paBeH:

rae n, —otrcuet oTdpoOca 3afiudxka NPH OCBELICHHH THICOBOMH
NJaCTHHKH, a H,— NPH. OCBELICHUU BHYTPEHHEH CTEHKH HIapa.

H3mepenus k03P duiLHeHTOR ObLIM BbiIONHEHB B CMELIaHHOM
CBETe, a 3aTeM OTAEJbHO B HEKOTODHX 30HaxX CHeKTpa, ILIs
4ero NPUMEHANHCh COOTBETCTBYIOUIHE CBETOMUABTDPH, KOTO-
pele noMewmanuch nepey GorosnemedaToM. JPdeKkTHBHAS NIUHA
BOJHBL A KaKJ0T0 CBeTOGUAbTPa OblJa noJydyeHa Ha OCHOBA-
HHH Y9€Ta CHEeKTPadbHOH U0PO3PaUHOCTH CBETOPHIBTPOB H
CUEKTPaNbHON 4yBCTBUTE/NLHOCTH (oTO3MeMeHTa. B Ttabauie
3 Ha ctp. 40 nanel noayyeHdsle KO3(POHUUEHTH OTpPaXKEHUs
IHNCOBOMH NAACTHHKH OT/AEAbHO J/Il CMEIIaHHOTO IOTOKa W JJIA
KaXAOH 30HBl CIEKTPa As.

M3 paccmorpedns NMONYYEHHBIX NaHHBIX CaAEdyeT:

1. B unpenesax mamepeHHo# oGaactu crnexrtpa oT A 550 my
g0 A 630 myp HMKaKOro X0/a, KOTOpHI yka3wBaj Obl HA H306H-
paTeJbHOE OTpaXkeHWe THUCOBOM NJAACTHHKH, He HaO/0AaeTCA.

2. 3nauyenne Koz dHUHEHTA OTPAXKEHHT pr, B CPENHEM
pasuoe 0.89, okasanoch paBHHIM CpeaHeMy abCOMIOTHOMY
3Hauenu0 Ko3hPuuMeHTa FPKOCTH 7 TMICOBOA MJIACTHHKH,
NOJYYEHHOMY M3 H3MEpPeHHii IO OTHOLIEHHIO K MarHesdud H
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: : ) p Ta6asua 3
. o Koaghpunuenmpr Ompancenus 2uncé8oi naachuHKy o

| B ememan Yepez cpeTodmiabTput E&e{;}xa{’x«}xﬁ,

S [mom motoRe) g0 ' @01 ®11-2 l @115 f or-s | ‘o

Ce i 060 550 570 - 'f 580 610 630 —
b 0.89 0.88 0.90 | 0.87 0.88 | (0.91) 0.89

epecunTaHHOMY 3aTeM Ha aGcosaoTHOe 3HaueHue, B camom
jeéae, u3 rabnuue 2 caeayeT, 4TO  cpeidHuni KOaQHUMEHT

®ur. 6. Ycranobka ¢ mapom Tehiopa u. crexrpo-
rpadouM s U3MEPEHHH CleKTPadbHbIX KOG HuIHeH-
TOB OTpaXeHHA

APDKOCTU 7 THICOB0H NJACTHHKM NO OTHONIEHHIO K MAardesuu
pasen 0.97. Ecuau npuHaTh, no B. B. Illaponosy, unamepss-
meMy abcomoTHH KO3PPUUMEHT OTpPaXKeHHS py MATHE3HH,
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pasibiM 0.92, TO a0COMOTHBIA k03D UIUEHT FPKOCTH F Ui~
cOBOil MAACTHHKA OKaxeTca pasHbiM 0.89.

[lo BTOpPOMY CIOCOOY Oblild H3MEDPEHDI CrexTpanibHble KO-
3 (uIMCHTE OTPaNeHus TOH Ke THNCOBOH NAaCTHAKH M OT-
aeasHo O6aputoBoil Gymaru. Mamepesns npoU3BOAHAHCL CJje-
ayomum obpasom. BmecTo doTosnementa nepein Of KOBLIM
oTBEpCTHEM 1uapa Momellajncs cnexTporpad (noJesod cnex-
rporpad LIHHMWUIAK), npniem meJb . cuexkTporpada nometa-
Jach B MJOCKOCTH ceueHHusi wapa. Takum 006pasoMm, B CleK-
Tporpad Nomajaid JAydd, OTPaKEHHble BHYTPEHHEH IPOTHBO-
HoJs0KBOM cTeHkOH mapa. VMamepaemas nOBePpXHOCTL, Kak H
o nepsoMy cnocoly, NOMEManach NOJA HUKHUM OTBEPCTHEM
mapa (pur. 6). B panbueiilieM npUMEHAICS o0bluHbA METOn
dororpaduyeckoil CneKTpoPOTOMETPHH. Jlia dvccaenoBanug B
BUANMON O6JaCTH CHEKTpa NpuMeHsuch doTorpaduueckne
maactuaky llford Soit Gradation Panchromatic, a aaa uccae-
foBaHuA B uHdpakpacuoi — miacrunku Agfainira rot 950.. ®o-
TOMETpUUYECKas MIKAJa, COCTOsImast U3 CepHH CHOEKTPOrpaMu,
[OCAEAOBATEAbHO OCAa6NCHRBIX [P NOMOLIM AHagparm B 3a-
pasee M3BECTHOM OTHOIWEHWH, N0JydYanaCb NpH OCBEUICHUH
BHYTpEeHHE CTeHKu wapa. B Tabinue 4 naspl NOJyHYCHHRIE
cpeAHHE CHEKTpPajbHble KO3(QQHUMEHTH OTpaxeHus p, OTAC/b-
HO ISl Kax/0H HCCAeloBaHHOH mnopepxsocTd. B " BepxHen
cTpoke TabJuuLl yKasaHO YMCAO HEratusos, a B caenyomel—
YHCJAO CIEKTPOrpaMM Ha 39THX HEraTUBaX, HCHOAB3OBAHHHIX
A9 06pabOTKH TMpH BhiuMCACHHH KGI)UUMEHTOB OTPaXKEHHUS.
[MpuseseHHne B Ta0AHLE JaHHbE MO3BOJAIOT CAe/aTh CAGLY-
IONIHe BBIBOAKL: , ,

1. CuexTpannbHas 0TpaxaTeabHas CHOCOGHOCTb OGOMX TO-
BEPXHOCTEl 3aMETHO [OHMKAETCS B HATPABJIEHHH (QUONETO-
BOrO KOHLA CNeKTpa, NpUUYeM HauGosee CHABHO y THNCOBOH
NAACTHHKM. AHAJOCMUHOE NOHHMeHWe, NPaBA3, HECKOJbKO 00-
Jee caaboe, 6LIJIO OGHAPYKEHO y THICOBOH IJIACTHHKHA. NDH
CPABHEHHMHM C Marsesuefl (CM. Bbille). ;

2. B yuactkax cnekrpa oxoso AA510, 780 u 810 my. obeunx
NOBEPXHOCTEl HAGII0N3I0TCA cJalble BOJHBI NOHHIKEHUH. Oxn-
HAKO JOCTOBEPHOCTbH H NPOUCXOXK/JeHHe STUX BOJH HE yCTa-
HOBJI€HA. '

3. O6pamaet Ha ce0si BHUMaHME TO OOCTOATEABCTBO, HTO
Mt 06eHX NMOBEPXHOCTeH 3HaueHHss KO3(PPHUUHEHTOB SIPKOCTH
0Ka3aJHCh HECKOJALKO HHU3KHMH, ¥ NPH CPAaBHEHUH ¢ TeMH 3Ha-
yedHsAMH, KOTOpbi€ OBIIN [OJyYeHBl /s TANCOBOW MIACTHHKH
10 [epBOMy Cnocoby, pasiuyve OKa3pBaeTCHA BECbMA 60J1b-
wuM. Tax, cpeinHii K0dQGUUHEHT OTPaKeHUs TUNCOBOH n/a-
CTHHKH, M3MEDEeHHHH 10 nepsoMy crocoly, pasen 0.89. Mex-
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Ta6anuma 4

Cnexmpansrble KOIPHUGUeHmb OMParceHuss TUNCOBOL NAACMURKY U
S : 6apumosod Gymazu

Mmp | e | P8 || h me nascrma | Guware
Bunumaa o6rnactp Undpakpacuasa o6aacts
cuexTpa cmekTpa
H 3 3 H : 2 2
C 6 8 C 6 6
420 0.58 0.68 760 0.66 0.66
430 0.61 0.72 770 0.6% 0.63
440 0.64 0.74 780 0.67 0.64
450 0.65 0.74 790 0.72 0.70
460 0.68 0.75 800 0.74 0.72
470 0.70 0.76 810 0.76 0.71
480 0.71 0.76 © 820 0.77 0.72
490 0.69 0.76 830 0.76 0.71
500 0.68 0.75 840 0.75 0.70
510 0.68 0.75 850 ©0.74 0.71
520 0.70 0.76 860 0.76 0.74
530 0.72 0.77 870 0.78 0.77
510 0.73 0.77 880 0.81 0.79
&0 0.7¢ 0.77 890 0.81 0.79
560 0.75 0.77 900 0.81 0.79
570- 0.76 0.78 910 0.81 0.79
580 0.78 0.78 920 0.81 0.80
590 0.78 0.78 930 0.82 0.81
600 0.78 0.77 940 - 0.83 0.81
610 0.78 0.76 950 - 0.83 0.82
6.0 0.77. 0.76 960 0.84 - 0.82
630 0.77 0.77 970 -0.85 0.84
640 0.76 0.75 980 0.86 0.85
: 990 0.87 0.86

Ly TeMm IpH BTOpOM crnocobe m3mepenuit cpelHBH xoadduuu-
eHT APKOCTH TOH )Ke MJaCTHHKH okasaics paseeim 0.71.
BnoJiHe BO3MOXKHO, YTO NPH H3MEPEHHAX IO BTOPOMY CHOCO-
6y Bomja Kaxkag-TO CHCTeMmaTHuecKas omuOxa. K coxanenuio,
aBTOP He CMOr IOBTODHTH H3MePEHHe 10 BTOPOMY CIOCOOY,
BCJEJICTBHE TOrO, UTO NPHUIJIOCH BO3BPaTHTH wwap Tefaopa.

[lpuunmas BO BHMMaHHE, YTO M3 TPeX PA3JUYHBIX H3Mepe-
HUH OTpaMaTe/bHOH CNOCOGHOCTH TMICOBOfl NJIACTHHKH . JBa,

,
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4 WMEHHO: cpaBHenue C marmesueil’ u wamepesue no nepson;y
croco6y na mape Tefinopa AaiH OLHHAKOBHE pesymma;uc, a.
OKOHUYATEAbHbIE 3HAUEHHA CNEKTPAILHOK oTpaxaTebHOR Cro
COGHOCTH THICOBOH NJACTHHKH GHAM NPUHATHL TE, K06T0pble
S noJyueHn Ha iape Tefinopa mo nepsomy Croco )é "
Taxum 06pasoM, MOXHO CUUT4Th, HUTO ruincoBas nDJAACTH
xa u Gapurosan Oymara He o6anaiwotT 3HAUMTENbHBIMH CEJEKTHB-
HBIMH CBOHCTBAMH H UTO CPEAHHH abconoTHHIH Ko:—icb(pnunem;
$PKOCTH THOCOBOH N/IaCTHUHKH pasen 0.89, XOTOpPHIH H c./leu.z:
eT NpUHETH OAMHAKOBHIM LA BCErO0 BHAHMOrO H nmppm
KpacHOro CHeKTpa. BmecTe ¢ TeM, y4UTbBas, UTO H3MEPEHH
OoTpaxaTeabHOM cnocobuocty Ha wape Te#snopa no BTOPOMY
cnocofy NoKasaiu MPaKTHYCCKH ONUHAKOBYIO OTpaémaTeany,xo
CHOCOBGHOCTb y THNCOGBOH NAACTHHKU u672puUTOBOR Oymaru, ToT
we cpennnit Ko3dpunueHT spkoctd 0.89 MOXHO NPHHATDL H
ToBO# Oymaru. ‘
Mﬂﬂ%?&ie%ioe cypelmee apaueHde kKo3pdunventa APKOCTH
$TAJOHHLX NOBEPXHOCTEH NPaKTHUECKH 6JH3KO K eAMHPNE.
FlosTOMy aBTOp NpHHSA PEIICHHE BCE noJiyueHHbIE HENOCped
CcFBeHHO M3 H3MEpEeHHH CheKTPaabHBIE KospDHUHEHTHI apxo&
CTH NPHPOAHBIX 06pasoBaHuil no OTHOIIGHKIO K THICCBOH
[AaCTHHKE WaM 6apuToBOH OyMare CHUHTATh NpaKTHYECKH 3a

aBCcoMOTHHLE.
‘ 8. doToMaTepHabl

Jasa uzmepeHus CreKTpasbHOR OTPaXaTeJAbHON CIOCOOKO-
CTH B BHAHMOH 06JacTH Cnektpa (APHMEeHAIHCD (pomrpa.cpn-
geckue naactuuxu Ilford Soft Gradation Panchromatic 1
Tiford Special Rapid Panchromatic; Te u apyrue C npomsoj
OpEOoJIbHHM CJI0eM (backed). Ha sTux naacTHHKAX cngmpoﬁ
rpaMmbl ¢ HODMAJbHOH npopaboTKO# npOCTHPANUCE B obaact
cnextpa ot A 400 mp 10 A 650 my. . ..

Ilas u3yuenust B MHGPAKPaCHOH 06saCTH CHEKTpPa TPHUM
usiamen maactunxn Agfa infra rot 730, 810, 850 u 950 (mo-
CJefHull COpT npuMmensaci B 1937 r.). Bce copta nHQ)p?Kpac—
HbIX TJAACTHHOK B COBOKYMHOCTH NEPEKPLIBAJIH uudpaKpacHyIo
061aCTH crekTpa OT A 700 my 10 AA 900 — 1000 mp.. TaxuM
06pa3oM, ' CIeKTpajpHad OTpPaNKATE/IbHAT cnocoﬁaoiﬂ; OOCTa-
faCh HewsyuewHolt Ha yuacTKe OT A 650 my. 10 00 mp.
Hckaouenne cocTapasioT eJnHAYHbBE Caydad, xoraa Obuau
MCTONBL30BAHE  (POTONAACTHHKH, OYYBCTBJICHHBIC aBTOpPOM K

: AHHOTO y4aCTKa CUEKTpa.
nyqﬁ“énslciﬁ?ﬁsmuecays paboTe MaHXPOMAaTHYECKHE dororpa-
Gbuueckne MJIACTHHKH OT/AMYSAUCh MACKOCTHIO MNEepefadyd rpa-
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' ...+ ,Patbauna 5

AaqHid CIEKTPOrpaMM. Hao6opor, HE(ppaxpacHtie HAACTHHKH CneKmxyﬁ:;ﬂ;ﬁgﬁﬂ’gi‘fﬁfcggmgg;’;‘(%ft‘efé’;é’%‘?ifafl’;ifi’f’.fﬁqﬂ,”ﬂ",,’-’
©6aaad GOJBIIOR KOHTPACTHOCTBIO H XKeCTKoCThIO. [T0 3TOH , 24 : PR A
fipHuEHE MHOTHE CIeKTPOrpaMMel B MH(pPaKpacHmx Jydax OKa- e Cperoduanrpi o | doronne s
sanich CHALHO Tlepelep:KaHHBIMH B OOJACTH MakCHMyMa 4yB- AT 0. | ®0-4 | ons | NS | or2. ] Ho | ool
CTBHTENLHOCTH MJACTHHOK M HMeJH OYeHb C/albie JI0THOCTH , “—*—'““r*";#'f* S ; NN
0 o6euM cTOpoHaM Ot Hero. Taxkue CHEKTPOrpaMMbl MOIJH 40oo'l 0.000 | 0.000 | ©0.000 | ©.000 | 0.000 | .0.94 | 0.93 . 1200
6ETb M3MEpEHb TOJbKO HAa CPAaBHUTE/bHO HEGOJBLWIHX y4acT- 4101 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 1.00 4 -1.00.} 0.97 :
iax tnexrtpa. [ad ypeanueHusd NPOTAXKEHHOCTH HCCAELYyEMOrQ 490 | 0.000 | 0.000 | 0.0¢00 | 0.C00 | 0.000 | +0.94 0.99. | 10.81 »
y4acTKa CleKTpd HEpPeiKO MNPHXOAUJIOCH MOJy4aTb HOBTOP» #50-1 0.000 | 0.000 | 5.000 | 0.000} 0.000| 0.87 | 085 /| -0.68/
HbHle CHEKTPOrpaMMbl C ADYTHMH BhIAEpKKamu. B 3aBucumoctH 450 | ©.100°} ©0.004 1 0.60) |::0.000 4+ 0.000 |- Q.74 1:0.66.4).0.59 "
OT ONTHYECKOH NJIOTHOCTH CHEKTPOrPaMMm QJHH CHEKTPOrpaM- 4501 0.170 | 0.012 ] 0.000 | 0.600 | 0.000 | 0.64 | 0.54 | 0.50°
MH (C-MEHBIUAMH BBIAEDKKAMH) H3MepsAAUCh B 006JaCTH MaK- 460 | 0.568 | 0.019 | 0.C00 | 0.000 | 0.000 | 0.51 0.35 | 0.40
CHMyMa YyBCTBHTEJbHOCTH, a Apyrue (C 6OJbIUMMH BBIAEPK- 4700 0.3921 0.030 { 0.000| 0.000 | 0.000 0.40 | 0.z 0.28
KaMH ) — HA KOHNAX CIEKTPa, 480 | 0.540 | 0.056 | 0.000 | 0.000 | 0.000 | 0.26 | 0.13 | 0.15
Kpome crnexTporpadgupoBanus INPHPOLHBLIX 00pasoBaHui, 490 | 0.688 | 0.124 | 0.000 | 0.000 | ©0.000 | 0.1z | 0.083} 0.12
HeJb KOTOPOro 3ak/aioyajach B M3YYEHHH CIEKTPaJbHOH OT- =00 | 0.755 | 0.300 | 0.000 | 0.000 0.000 ) 0.062| 0.038 ) 0.024
paxareabHOR COOCOOGHOCTH, B HEKOTOPBIX CJydYasaX NPOU3BO- 5101 0.797 1 0.600 | 0.000 | 0.000 | 0.000 | 0.026 | 0.025| 0.008
nuaock QororpadupoBaHue 3THX 006pasoBaHMH [PH HOMOLLH 52 0.82¢4 1 0.788 ] 0.004| 0.000 | 0.0600 | 0.013 | 0.021 | 0.004
obbikHOBeHHOrO QoToannapara «POTOKOp» B Jyuax oOnpeje- ‘530 | 0.844 | 0.860 | 0.010 | 0.000 | 0.000 | 0.002] 0.023 1 0.004
JeHHHX 30H cuextpa. as aTofl meau ynorpebaanucb ¢oTo- 4001 0.860 | 0.890 | 0.039 | 0.000 | 0.000 | 0.001 | 0.024 | 0.004
rpapuyeckHe NJIACTHHKM € PASIMYHOH CIEKTPAJbHOH UyB- 550 | 0.873 | 0.901 | 0.118 | ©0.000| 0.000 — | 0.027 | 0.006
CTBHTENbHOCTBIO- B KOMOUHALHK C COOTBETCTBYIOILUMH CBETO- 560 | 0.884 | 0.905| 0.300 | 0.000 | 0.000 — | 0.037{ 0.006
duabTpaMH, H3rOTOBJAEHHBIMU B JaGopartopun LIHHHWI'AuK 570 | 0.893 | 0.907 | 0.537 | 0.000 | 0.000 — | 0.039 | 0.006
no peuentype B. A. <®aaca. OGo3Hauenus CBeTO(QHUIbTPOB 580 | 0.900 | ©0.911 | 0.710 | 0.003 | 0.000 | -— 0.022 | 0.006
nansl mo Paacy. [TosyuenHsie CHUMKH OBIIM 3aTEM HCIOAB30- 5901 0.904 | 0.915| 0.810 | 0.018 | 0.000 -~ | 0.002| 0.010
BaHLI, C OJHOH CTOPOHH, B Ka4eCTBe KOHTPOJA pPEe3yAbTaTOB 600 | 0.9081 0.918 | 0.857 | 0.065 | 0.000 — | 0.001 ) 0.011
M3yUYEHHS CNEKTPaJbHOH OTpaxaTeJbHOH CHOCOGHOCTH, a ¢ 610 | 0,909 | 0.920 | 0.888 | 0.:70 | 0.000 - — 0.011
Ipyroit — AJd TNPOBEPKH BLIBOJOB O pPAHOHAJbLHOM nonbope 620 | 0.910 | 0.920 | 0.907 | 0.338 | 0.000 — 0.011
$oTOMATEPHANOB JJS a9POChHEMKH ONpeleJeHHbX OOBHEKTOB, 630 | 0.911 ! 0.920 | 0.9:0| 0.700 | 0.000 — | 0.014
KOTOpPHIE Je/NaJUCh Ha OCHOBAaHMHM YY€Ta CHEKTPa/lbHOH OTpa- 640 | 0.912 1 0.920| 0.930 | 0.800 | 0.000 — 1 0.014
KATEJNbHOH CAOCOGHOCTH. : 650 | 0.914 | 0.920 | 0.940 | 0.838 | 0.000 — | 0.011
PororpadupoBaHHe NMPOU3BOAUIOCH NMPH CJAEAYIOWHX KOM- 660 | 0.916 | 0.920 | 0.940 | 0.860 | 0.000 —
GuHanuax GOTONJNACTHHOK H CBETO(H/ABTPOB! 670 | 0.918 | 0.920 | 0.940 | 0.870 | 0.002 il Bl
680 wm — — | 0.003 - -
Hecencnbuausupopaubie GOTONIACTHH- 620 — —_ — — 0.010 - —
kn HMK®PU — 6es cBeToQuabTPOB g ==410 mp. 700 . . . o 0.033 i . : -
OproxpoMaruueckie — CBETOPHABTPH G0-2 » =450 » | :
04 » =520 » 704 — - - = 00 LT
[TaHxpoMaTHYeCKHe — CBETOQHABLTPH PII-5 » =610 » 720 — - 0.084 | | ----
DI1-8 » =640 ». 730 — 0.087 —
Muppaxpomarudeckue — cpeTopuapTpl  PH-2 » =810 » 740 . . . 0.080 | — .
' 780 — — —_ 0.089 — = -
% — ofosHauaer 3ddexkTUBHYIO NJAHHY BOJAHB KaxJAOH L MakcHManbHOH YYBCTBHTEABHOCTH . - . . . 410 411 403

KoMOuHAIHE (OTONAACTHHOK M CBETOQUABTPOB. CHeKTpasb- H — Hecencu6MIu3NPOBanLblE (po"foﬂﬁziéﬂfﬂxu;"O'%‘dpmx“ﬁbﬁ’éfﬁ'ﬁei
Has OpPO3PAYHOCTh CBETODHJALTPOB OnlJa HM3MEpDeHa aBTOPOM «cKkue ¥ [l — nauxpoMaruyeckue.
na cnexTpogoromerpe Keunr — Maprenca.
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‘B ‘ra6auue 5 HaHH CIEKTPaJbHHE ko3 duIHesTH 1pOo-
spaydociu Ty ynorpeGaaBnxcs ¢BeTO(GUABTPOB U OTHOCH-
TeabHasl CIEKTpa/jbHas YYRCTBHTEIBLHOCTH Sy NPUMEHSABLIUXCS
$OTONAACTHHOK, NPHYEM B NOCJACLHEM cayuae 3a eIAMHWLIY
npuHATa MAKCHMaabHas 4yBCTBHTEALHOCTD OTIeJBHO KaXJI0ro
copta naacTuHOK. Jla#ubie O yyBCTBHTENBHOCTH 3aUMCTBOBA-
mer w3 padorm B. B. 1lllaponosa (34). HenasHo un3 neuaTtd
BLILIE] aTA4C CIeKTPaJbHblX CBOACTB COBpEMEHHBIX ¢dororpa-
(HUECKNX MATEPHANOB, coctasacuanii 10, H. I'opoxosckuM H
O. /. beprenesoit. B aTaace coaepxarcs JaHHbHE O 4yB-
CTBUTEALHOCTH 20 pasAudHBIX COPTOB POTOMATEPUANOB (35).

F'aasga I

NOJYYEHHUE HABJXIONATE/IBHOIO MATEPH AJIA

9. Hekoropoie hoTOMETPHUYECKHE CBORCTBA MPHPOAHLIX
ob6pasoBannid

HM3yuenne CnexTpaibHOA OTPaxXaTeJbHOH CHOCOGHOCTH
NPUPOAHHIX 06Pa3oBaHUEl NPOUIBOAUAOCH B CJe¢JYKIIHX Paio-
Hax Hauwe@d CTPaHbl:

- 1. Tyunpa. Koasckuii moryoctpos, Xubuunl (1).

2. CeBepHas JecHas noJaoca. OkpectiocTd JleHHH-
rpaaa (2). :

3. Uepuosemnas o6aactb. Boponemxckas 0067aacTh,
oxkpecTHocTH r. Ycmanu (3).

4. Jlecoctennas 3oxHa. YCCP, [Torrasckas 06/1acTs,
A. Tetbmanmuna (4).

5. Ctenu. a) Ukanosckas obaacts, okpectHocTH cT. Ca-
pa, Xanu1oBcKd# 3epHocoBx03 (b); 6) Heprecckast aBT. 06J.,
okpectroctd r. Uepkeccka (6). :

6. Mycrtuus a) Typkmenckas CCP, oxpectHocTn I. Maph
(oasnuc) (7); Kapa-Kymei, oxpecThocTd cT. Yu-Anxu (8).

7.Topuwit pafion. Cesepunii KaBxkas, OKPeCTHOCTH
Tebepnn (9).
 IMepeuncseHHbie NYHKTH IOKa3aHel Ha NpUJaraeMolf kapre;
nudpe, cTosdmue B CKoOKax, 0603Ha4a0T COOTBETCTBYIOWHUE
nyuxTe Ha xapte (dur. 7). ' ’ ‘
" Bui6op yxasaHHBIX PailoOHOB GBI cHeJaH C y4eTOM TOro,
YTO OHHM SBJIAIOTCA JOCTATOYHO XapaKTepHHIMH JJs Ompeae-
AeHHBIX THNOB Janawadros. C apyroi CTOPOHH, NPH BHOGO-
pe npUHHMA/sach TakxkKe BO BHHMaHHe JOCTYNHOCTD pailoHoB
ZI7 BHINOJHEHHS TOJEBHX pabOT, CBA3AHHBIX C BHIE3NAMH H
3aTpaTaMH A€HeXKHHX CpeAcTB. MayuaBuiuecs B KaxjioM pai-
oHe npupoaHbE 06pa3oBaHus B COBOKYIHOCTH MpPEACTaBAAIH
co60fi KOMIJEKC OCHOBHbIX TIeOrpa(PHyYeCKHX  3JIEMEHTOB
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onpeneaeHHOro THna Jawamadra. B TyHape W3ydaJsuch MXH H
JUIMaiHUKA, TOP(PaHuKd U 3a060/0YeHHble MeCTa, KapJauKoBas
fepesa U MONCKEBEJLHHK W T. J. B ceBepHo#t secnoit nmosoce
bl MOAPUOHO H3YYEHB PasJHYHBIE IIOPOAB [EPEBhEB B
pasHbIX BO3paCTax WU (pa3ax BEreTaTUBHOrO DasBUTHs, MHOTHE
Bu/Jbl TPaBSHLIX NOKPOBOB, PA3JHYHbIE [OJEBLIE M OTOPOJHbLIE
KyJbTypbl 4 1Ip. B mycThiHe M3yyaluCh NECKH, TaKBIPHl, Cak-
cayJ H JApyTHe XapaKTepHble Jisi NyCTHIHH O0beKThl. MHOTHE
00BbeKTHl, XapaKTepHble A/ OLHOTO KaKoro-1uoo Ja"amadTa,
M3yua/UCh TaKXe W B JPYrux palOHaX, €C/H OHM TaMm BCTpe-
gaauch. C npyro#t CTOPOHH, HeKOTOPHE O0O0beKTH, THNHYHBIE

Pur, 7. CxeMaTnyeckas Kapra paioHOB: MOMEBHIX paboT

AJST HECKOMBKHX PA3JNMYHHIX JaHAmadToB, OOBIYHO M3ydaTuch
TOJILKO B OJHOM KakoM-1u60 pafione. Tax, HaNPUMED, JIECHbIE
HacaxJeHus HamboJee pacrmpocTpaHeHHbX NOPoA (cOocHa, Oe-
pesa, ocuHa ‘M JAp.), NPOM3pACTaiolmMe HA OGWIHPHOH Tep:
putopuu . Esponefickol n' Asuarckoft uacteir Corosa, GbinH
W3YUeHH ' TOJBKO B CeBepHOM JecHOi mosoce. Tem He MeHee
[0JyueHHble JaHHBIE 10 [CTEKTPATBHON OTpa)XaTenbHOH Crio-
COGHOCTH 3THX HACANKIEHWH cjelyeT pacCMarpuBaTh W KaK
COOTBETCTBYIOIHE XAPAKTEPUCTHKA ITHX  Ke, HACAKNIEHHH
M3 IPYTHX MecCT, Onfruq?cmgz‘c'goﬁmaa TPHPOAHBIX 06paso-

4

BAHME OZHOTO KAaKOro-i1u6O BHAA HE 3aBUCAT OT MeCTa ero
pacnpoCTpaHeHus. Ckopee HabJ0iaeTcss 00Jbluee pasHOOs-
pasue B OTp4KaTENbHOR CIOCOGHOCTH MEN/Y MHIAMBUAYa/b-
HBIMH 2K3emnaspamu B OJJHOM 4 TOM XK€ pdunoHE,

dur. 8. Hacampedaua MOJA0JOH OCHHBL

Bce u3yueHHbIE NMPHUPOAHEIE 00PAa30BaHUA MOXKHO MOADPE3-
JAEeJUTh HA CJejlylolue TPynmsl
Jlecuple HacaXJIeHUsds U KYCTapPHHKHU.
TpaBsiHble NOKPOBHI.
MXU W JuIadHUuKY.
[lo/iesbie U OrOPOAHBIE KYJBTYPBL.
OO6HaxeHua U IOYBLI.

Jlopord.
Bojusie MOBEPXHOCTH, BOJAOEMbl U CHEFOBOH MOKPOB.

SO P o 1O
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_Kpome Toro, Oblid u3y4deHbl HEKOTOPble HCKYCCTBEHHLIE
00BEKTHl, KOTOPHIE COCTABJAIOT €llle OAHY Tpynmy:

8. [1oCTpOHKH M CTPOUTEJbHbIE MaTepHaJbl. : ;

Kax npaBuJIO, CnekTpaJabHas OTpaxaTe/JbHasi CIOCOGHOCTL
TAKUX NPUPOAHBIX OOpasoOBaHMi, KaK JeCHble HacaxJeHus,
KyCTapHHKH, TPaBAHOH NMOKPOB W APYrHe pacTHTE/]bHble 00b-
€KThl, H3yda/Jacb Ha OoJsiee MJIH MEHee 3HAYUTEJAbHBIX TpyIl-
nax, KOTOphIe. MpeAcTaBasaad co60it HexkoTopwil Qon. s
M3Yy4YeHHs OTpaxareJbHOl CIOCOOHOCTH AepeBbeB BLIGHPANUCH
CIJIONIHBIE HACAKACHUA KAaKOH-IMOO OJHOH MOPOABL U OJAHOTO

®ur. 9. Kyer ceanna

Bospacra (pur. 8). MckaoueHus Zonyckanuch B OTHAEAbHBIX
cayyasix, KOria Heab3s 6blI0 1n0A06paTh CIHJIOWHYIO Fpymnmy
JAEPEBBLEB MaJO PAaCNPOCTPAHEHHON MOPOAM HJAH TPYNMY JApy-
rux o6pasosanuit (pur. 9). Ilpu u3yueHHH OTPakaTENLHON
CMOCOGHOCTH TPABAHBIX MOKPOBOB, TMOJIEBEHIX H OFOPOJHBIX
KyJAbTyD, OOHAaXEHHU{l U IouB moabupanuck Gojee uau MeHee
poBHbIE M JgocTaTO4YHO Goabmue naomaixu (¢pur. 10). Takum
06pasoM, mosy4eHHble JaHHBIE I10 CHEKTPaJbHOH OTpaKa-
TE€JbHOH CHOCOOGHOCTH MPUPOAHBIX OOpPa30BaHUA OTHOCATCSH
B OCHOBHOM K CpeJHUM €CTeCTBEHHHIM (hoHaM.

50

Tlpn H3y4YEeHHH OTPa)aTeNbHO¥ CNOCOOHOCTH VIECHBIX Ha~
CaXJEHHHA MepBOHAYa/JbHO IPEANONArasoCh MNOJAYUUTH '3TH
JaHHBIE IJ51 OCHOBHBIX NMOPOJ: COCHBI, €/, 6epe3bl 1 OCHHBI,
OTAEJABHO JJIs1 CIEJOr0 ¥ MOJIOAOrO IPEBOCTOEB M B KaXJIOM
cjlyuae B cjaeayomue (asbpl BereTaTHBHOrO pa3BHTHUS: MOJO-
MOW JIUCT, NMOJHHIA JIUCT, NO3AHAS JETHAS 3eJeHb, OCEHHSA
packpacka u 3uMHHI BUA. [lepBmie naBe aswl A4 XBOHHBIX
HOPOJ COOTBETCTBOBANM: «MOJONOH JUCTY — MOABASHUIO MOJO-

5

®ur. 10. Benaxannoe node (cieBa) M JIyr-BbICOH (ciipaBa)

JbIX OOEroB C eme He pacnyCTHBIIMMHCS HTJIaMH, <IOJHBIN
JUCT» — [OJHOMY  Passuruio MOJOABX  urJ. K coxasenuo,
H3-32 HeG/IATONPHUATHLIX YCJAOBMH NOTOJAH, MENIABIIMX MOJy-
YEHUIO CHEKTPOTPAMM, HE YyJAAJ0Ch H3YYHTb OTPaXKaTe/bHYIO
Cnoco6HOCTh BO BCE HaMEUEHHBIE CPOKH.

TpapsaHbie NOKPOBE OBIIM H3Y4Y€Hbl, C OJHOH CTOPOHBH, B
pasHble CPOKH pPOCTa: MOJOJas TPaBa, UBETYyIIUE Jyra, CKOLIEH-
Heple jJyra 4 T. 1., a C APYyroifl — Ha pPasHbIX THOAX: CYXOLOJb -
HbC, 3aJMBHBIE, UACTOMINLA, aJblHACKHE Jyra, UeJUHHble CTENH
u T. A. B pasuble cpoku pocra OH/H H3yueHbl TaKxKe M HEKO-
TOpHIE N0JeBbie U OrOPOJAHBIE KYJAbTypbl, HAOpHMep, POXKb,
nuieHuna 1 Ap. I[lpu u3ydeHuu TPaBsHBIX MIOKPOBOB B HEKOTO-
pBIX cayyadx Oblia HCCAeAOBAHA 3aBHCHMOCTb CIEKTPadbHOM
OTpa}xaTeJbHOH CNIOCOGHOCTH OT HaNpaB/JeHUs, BEICOTHI COJHILA,
COCTOSIHUSA W T. A.

[TouBH u rpyHTOBHE AOPOTH OblIK H3y4eHHl MOYTH BO BCEX
nepedync/aIeHHBIX Bhille pafioHax, B HEKOTOPHX CAYyUYdaX 06bEKThE
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H3y4aqUCh OTAEJNbHO B CyXOM, BJAXHOM U JaXe MOKPOM CO-
crosnud. [pyHTOBblE IOPOTH H3ydanuCh BOMHIH ceseHMi Ha
Tex CaMHX MOYBAX, KOTOpHE ABIAJHCH XaPAKTEPHBIMH JJd
naugoro paitona. OOBIYHO AOPOTH ObIIM CYXMMH H CHJBHO Ha-
KATAHHBIMH, B PE3YyJbTaTe 4erc OHK 00/a1dI¥ CHIbHBIM 3€pKab-
ubM GseckoM. CHEroBOil NMOKPOB H3y4aiCs B NOJe C 60JbIIOH
¥ POBHOH MOBEPXHOCThIO. K CONa/NCHHIO, H B JIaHHOM Clyude
He6JaronpUATHEE YCJAOBHS I1I0FOAbl He NO3BOJHAHN H3YyHHTH
CHeKTPa/bHYI0 OTPaXKaTeJbHYIO CilOCOOHOCTb CHEra mpu pas-
JAHYHLIX er0 COCTOSHUSIX M B pasHbix HaupasieHusax. Cpasnm-
TeJAbHO MaJo YAAJIOCh MOJAYYHTb NaHHHIX JJIA BOJHBIX NOBEpX-
HOCTell BBHAY TEXHHYECKHX TPyAHOCTEH, BO3HHKAIOINHX npw
crexkTporpaupoOBaHKM BOAB B HAXMPHOM HanpaBJCHHUH. Hsy-
yeHHe OTPAKATENLHOH CMOCOGHOCTH BOIHBIX MOBEPXHOCTEH B
APYTHX HANPABICHHAX B JAHHOM C/ydde HMEET MaJo 3HaueHHs:
BCJEACTRBHE CHJABHON 3€pKaNbHOCTH.

Xapakrep MOBEpPXHOCTEH MPHPOJIHBIX o6pasopauuil 4pessH-
yajino pasHooOpased. B HeKOTOPWX caydyasx, HanpuMmep Aus
JeCHHIX HACAaXIEHWH, KYCTAPHHKOB H A0 HEKOTOPOH CTEmeHH
AJsi OCTaJbHHIX PaCTHTeNbHbIX OObEKTOB, MOHATHE MOBEPXHO-
CTH HMeeT YC/AOBHBIA cMbica, JlefiCTRHTeNbHO, Y NepeuncalL-
HbIX OGHEKTOB MOBEPXHOCTh NPEJCTaBAfeT COGOH COBOKYTI-
HOCTL OTAEABHBIX GOJbLUINX MY MAJEHBKUX 3JEMEHTOB, IPHYEM
NOBEPXHOCTH B OJHHX CJyd4asX MOTYT OHTb BBHINYKIBIMH, KAk,
HATPHMED, KPOHB Y NEPEeBbEB, B JPYrHX — AOCTATOYHO MO~
CKHMM: TpassHbe [IOKPOBb, [OJIEBBIE KyJAbTyphl H T. 1.
He wmeHee pasHOOOPAa3HO W Ppacnojioxenne OBEPXHOCTE
OTHOCHTE/LHO TOPH3OKTA M HOJONKeHHS coasua. Bee sTo npu-
XOMUAOCH YYHTHIBATH MPH cnextporpadupoBasun ¥ NpH NOAY-
YeHNH CIeKTPOTrPaMM IIKaJbl PAcnoJararts 3TaT0HHYIO NOBEPX-
4OCTh TAKHM  0O6pa30M, Kak pacroJOoeHdpel NOBEPXHOCTH
M3yuaeMsX NPUPOLHEX 06pasoBannd. HyXHO CKasaTh, uTO &
JAdTepaType NMOYTH HERO3MOXKHO GLIJIO HAWTH yKa2aHHUA N0 Tex-
quke noJjesoft cnexrpodoromerpun. [losromy upAMAOCH B APG-
pecce paGoTH caMOMY PaspabaThiBaTh PA3MHUHBIC TEXHAUECKAE
IIpUeMBbI.

[lpu noayueHHH CHOEKTPOTPAMM  [(PHPOLHBIC oBpasoranuy
AEJUJMCH HA TPY TPYONL: TOPH3OHTAJNbBHNE BEDTL-
KalbHBIE M HakJAOHHHE, OCBEMEHHOCTs HOBEPXHOCTEl
3TUX Tpynn OVAET, OYeRHIHO, pas/audHa. ["opH30oHTaALHO PAC-
MOJIOKEHHEE TIOBEPXHOCTH NOAYUAT OCBEMEHHOCTL OT {Aps-
MBIY JIV4e§ COJMHUa ¥ OT ayuell, pACCeaHHbX Beel noavepepon
ze6a. CopepuieHHO HHON 6yaer OCBRIIEHHOCTL BEPTAKAALHO
U HAKJOHHO paCHOJ!O}KGHHbIX NOB2PXHOCTEH, ROTOPBRIE MOTYT
HaXOMUTHLCH TAKKe YU B TeHH COMHUA. :

10, TexHHKa NOAYYSHHA CHEKTPOrpamMmm

" Tlpwm CIeKTPOrpaupPOBAHAM TOPH3OHTAIBHO PACIONOXKEH-
HBIX TNOBepxXHOCTEH cnekTporpad, YyKpenJeHHsil Ha WTAaTHBE,
HAnpap/AJICs HAd MOBEPXHOCTH BEPTHKAJbHO (B HAANp) WIH XKe
HOL yrJOM B 45° u asumyTte 90° oTHOCHTE/NLHO COJHUA. [lpu
TaKUX YCJAOBHAX MMEJIO MecTO HauMEHbUIEE BAUSIHHE 3epKab-
HOTO OTpakeHust Tex 06pasOBaHUN, KOTOPHIE Boo6Ie UM obJa-
280, A3MMYTH OTCUHTBHIBAIHCL CICHLYIOLIHM o0pasom: Korjia

$ur. 11. CrnexrporpadiposanHe TOPH3OHTAIBHO
pacioi1oxeHnbx 00pasopanni

KOJAUMATOp OHl HanpasJeH Ha OODBEKT, paciloNOKeHHHI B
HanpaBJeHuH K CoJHUy, T. €., KOTAd B cnekTporpad nomajanu
AyuH, OTDAaXEHHbHE OOBEKTOM B HampasJeHud OT COJHUA,
asuMyT cumTajcsi paBHbiM 0°. [1poTHBONO/IOKHbIA A3UMYT CUH-
Tanca 3a 180°. Ilpomemyrounsie asumyTh 90 n 270° orcuu-
THBaJHCh B HANDABAEHEH TUPOTHB YAaCOBOH CTPENKH. DTANOH-
Has TOBEPXHOCTb PacnoJara’ach TOPU3OHTAIbHO, U ee 110J0-
JeHHe MpPOoBEepPAIOCh NPH MOMOWM KPyrJaoro ypoBHA. Cnekr-
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porpad HanpaBaAAACA HA ITAJOHHYIO IIOBEPXHOCTH [OX TEM
XKe yrJIOM M B TOM ke asumyrte (dur. 11), kak u OpH CHEeKT-
porpaupoBaHHM U3yyaeMoro 06pasoBaHuA.

Ilpu nmouyyenun cnexkTporpaMm B HOpMAaAbHOM (nazupHOM)
HanpaB/1€HHU MHOTAa NPHMEHSJCH TakoH Croco6. Cnektporpad
AEPAAJCA BLHITAHYTHIMA DYKaMH, IPHYEM €rO KOJIHMATOP Gbid
HANDABJICH BHU3 HA 06beKT. OTKPLIB 3aTBOP, ABTOP NPOXOAHA
B TEYEHHE BCEH BHIAEPKKM MO OGBEKTY, JAepka Bce BpeMsi
CIGKTPOrpag B yKasaHHOM NOJ0XKeHHH. Takum 06pa3oM, B 3TOM
C/1yvae B Crnextporpad noc/jaei0BATEIBHO MONANANH Ayud,
OTPaKeHBbIE OG'BEKTOM Ha 3HAYHTE.NLHOM MPOTSIKEHHH (m0 30
u Gonee m). INosyuennas no Takomy CIOCOhY CHeKTporpamma
MOrJa ObiTh OTHECEHA K HEKOTOPOMY cpenHeMy GoHY usyuae-
MOro o6bexta. [losTomy B 3TOM cayuae uck/I09a10Ch B SHHE
OTA@/IbHHEX MATeH 00bEKTAa C Pa3/JHYHBIMH LBETOBbLIMH OTTEH-
xamMd. Hanpapaeuwe, B KOTOPOM Tepememiascs cnekTporpad,
OGBIYHO COOTBETCTBOBANO asumytam 90 u 270°, T. e. Onlao
OPHEHTHPOBAHO NEPNEHNKY/IIPHO HANPAB/JEHHIO HA COJHIE H,
C/IE€AOBATE/ILHO, TEHb OT HaGMONATeNs H cuoekTporpada He
Mewana cnexTporpapuposanuo. Iloayuenune CIEKTPOrpaMm
YKasaHHbIM CMOCOGOM MOXHO GBLIO NPOH3BOAUTH TOJBKO npu
CIEKTPOrpahUpPOBAHAM TAKHX OGBEKTOB, KaK MOYBH, I0DOrH,
TPaBAHO# NOKPOB C HEBHLICOKOMH PacTHTEABHOCTBIO, H HEKOTO-
peie npyrue. ’

Ilpu cnextporpade, ykpensennom Ha wrartuse, NpHUMEHRs/ICH
elme H TAKOW CHOCOO MOJy4EeHHS CNEKTPOrpPamm: coexkrporpag
HaUpaBJs/CA B HYXKHOM  HalpaBJICHHH Ha OGBEKT H B TaKOM
IIOTOKCHHH 3AKPENJIAJICA HA LITATHBE BOKPYT TOPH3OHTANLHON
ocu. Takum o6pasom, cliekTporpag okasmBajcs HEOOABUKHLIM
B OTHOINCHHK yr/a Hak/JOHa M MOr BPamaThCs Mo {asumyry
BOKDYT BepTHKa/nbHO# ocH. [locre 3TOro, ¢ oTkpeiTHeM 3a-
TBOpaA, CNEKTPOrpad HenpepHBHO [HOBOPAYMBA/ICA - BIPABO H
BJCBO 10 asUMyTy-B mpejenax 5—10° B nponoixehne pcef
BBUICPXKKH. IJTOT CNOCco6 NPHMEHANCS npH cnextTporpadu-
POBAaHHH  KYCTAPHUKOB, TPABAHUCTHIX [OKPOBOB C BRHICO-
KOH DACTHTEJBHOCTbIO M HEKOTOPBIX MOJEBHX H OTOPOMHBIX
KyJAbTYP.

- Ilpn o6oux cnocobax COCKTPOTrpaMmMhbl  OT , STaJOHHON
MOBEPXHOCTH MOJNYHAIHCh NPH HENOABHKHOM CIeKTporpade.
Onuxako cnexTporpad HanmpasJsaCH HA OBEPXHOCTE HOJ TAKHM
Ke yrJIOM, KaK M NPH CHEKTPOTPahUPOBAHUM H3Yy4aeMEIX
00BEKTOB, T. €. HOPMAJIBHO MJAM NOJ yriom B 45° u B d3u-
MyTe 90° OTHOCHTENBHO COHIA. P RN

Ipu nsyuenun saBuCHMOCTH OTpaxare/ bHOli COOCOGHOCTH

OT HANPAB/JEHHA CHEKTPOTPAaMMbl MOJYYaTHCh OGHIUHO B Cie-
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AYOIMX HANpaBAeHHsAX: HOPMaabHO, 15, 30, 40: 60 u 75° npg;\:{
YeM MPH TAKHX YIJaX CIEKTPOrPAMMEl NOJAydanHCh %Olga}}ﬁfyd-
W3 CreNyoUHX ueThpex asamyTos: 0, 90, 180 m 270° o o
cuteapHo coJqnna. CHexTPOrpaMmel OT 3TaJOHHOH “OBerHOCO,
[ONyYaAHCh WK B HOPMA/bROM HaNpaBJeHUH, HJIH 3Ke MOJL
yryiom B 45° u B asumyTe 90° OTHOCHTEJBLHO cgnﬂua. e
" [lpu cnexrporpadupOBaHHM NPUPOAHBIX 0OPa30BAH
BEPTHKa/ILHO PACIOIOKEHHEIMH IOBEPXHOCTAMY, KAK, HanpuMep,
JIeCHBIE€ HACaMXJeHHs M BLICOKHE KYCTapHUKH, Hemmp}ﬂe BM,ZI:I
BEICOKODACTYIIUX TOJEBHX M OTOPOAHBIX KYJBTYP (KYKypY3 P;
[OACONIHEUHHK ¥ T. A.), OTBECHBIE CKaJ/Bl, CTEHH TOCTPOeK
ZpyrHe, CneKTPOrpad pacnosnarajics Ha HeKOTOPOM paCCTOSiHHH-
oT usyuaemoro o6bvexTa (10—30 M, a B cayuae JIECH HIX HACAX
nesuit — 10 50 u 6osee M). Kouimmarop cnekrporpada Ha-
MpaBJASJACA HA OObEKT FTOPH3OHTANbHO HJAH HECKOJIBKO HAK/IOHHO
BBEPX, B 3aBUCHMOCTH OT BHICOTH 0ObeKTa. BmeCTe6c Texyz
OH HANpPAaBJsLICH TakHM 00PA30M, UTO OTPaXXEHHBIE OT O ’beK(’)I’d
Jayud, HOMajaBluHe B cnempor?a(p, coBnagaan ¢ asmwy[?l ;
npubausntesbuo 135° manm 225° otnoecurenbHo coanua. lp
TaxoM MOJOKEHHH cnekTporpada coJHIe HAXOLMIOCHh NO331K
M HECKOJbKO c60KY oT Habaionatend, a OOBEKTH B 3TOM Ha-
1paB/eHUM MMEJU HaubGOoJbIIyI0 sPKOCTh. Bo Bpems axcnqm:
poBaHHs CnekTporpad, kak M B MNpeAbliylleM Cayuae, Helpe-
PBLIBHO IIOBOPAUMBAJICH 10 a3HMYTY BIPABO U BJIEBO HA HE6OJlbL;UO\M
yros. DTajoHHAs NOBEPXHOCTh B 3TOM CJAydYae pacnofaraiach
BEPTHKANBHO H nepueHiUKyIspHO K crekTporpady u, cainoz
BAaTENBHO, OCBemaJjach TOYHO TaK K€, KaK M H3ydyaeMmble
5@KThI. ; ; o
06%§§:aﬁosxa crekTporpaa NP SKCNOHAPOBAHHH HAKJIOHHO
paciioNoKeHHHX O0BEKTOB NPOU3BOAM/IACH Pa3JHYHO, B 3aBH-
CHMOCTH- OT XapikTepa HaydaeMblX OGBEKTOB: DTa/lOHHAA [0-
BEPXHOCTb H B 3TOM cjyuyae pacno.araiachb, Mo BO3MOXHOCTH,
TaK ke, Kak 61:1.7;[ PacroJIoKeHs [NOBEPXHOCTH HU3y4aeMmbIX
ur. 12).

0613}?:{:0:«;5?330 BhHIILIE, 10O YCJAOBHAM METOAa IPH CHEKTpOrpa-
dUpOBAHME HOMKHO GbITH NOCTOSHCTBO OCBEIEHHOCTH M3Yy4ar
eMblX OGBEKTOB M 3TaJNOHHON noBepxHocty. [Tostomy cnexgpq_—
rpaMMbl yame BCEro NOJydYaInCh npH Ge306.1auHOM Hebe H
3HAUUTENBHO pexe — NpH o06JauHOM Hebe, HO TIPH YCJIOBHY,
yTo 06/44Ka OTHOCHJAWCH K HHXKHEMY fIpyCy (KyueBbl€, CIOUCTO;
KyueBble, Pa30PBAaHHO-KyueBble M T. IL), U obuiee ;ﬁpnulfegwo
uxX Ha BceM HeG¢ He npepmwaio 0.3; B ATOM. CaAyHae 3KCHO-
HHPOBaHUE NPOM3BOAMIOCH B TOT MOMEHT, KOTJa. COJHUE Ha-
XOAMJIOCH B NMPOCBeTax. B HEMHOrHX cayuqasx CHEKTPOrpamMMbl
Ol HoJMydeHk NPH CIVIOMHONH pPaBHOMePHOH O AaUHOCTH,
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AMOTHBIM CJOEM 3aKpHBaBuieil Bech HebocBoa. OGLIKHOBEHHO
cnexTporpadHUpOBaBHe BHIIOAHAJOCH B OKOJONOJAYAEHHOE Bpe-
Msl, HAYMHadA 3a ABA Yaca LO TOJAYJAHI M KOHuYas 4yepe3 JBa
yaca nocJe noJyaHd.

Ha onnofi dororpadpuueckoft niacranxke o6LYHO nmoMema-
a0ck ot 10 po 15 cnexrporpamm. Hs nux 6—7 cnexrporpamm
cocTapasami GOTOMETPHUECKYIO WIKaJdy, a OCTajJbHBIE OTHOCH-
JHCh K H3yyaeMbiM OOPa30OBAHHAM; MOCJEIHHE NOJIyYaJHCh
HJIH 1epe], 3KCHOHMPOBAHHEM 3TAJOHHON NOBEPXHOCTH, HJMN
XKe ToC/Ie; B TOM H APYroM cJaydae obe CepPHM CHEKTPOrpamm
NOJNY4aJHCh HEUPEPHIBHO OJHA 3a APYrod M IPH OAWHAKOBHIX

Pur. 12, Capail — 06%eKT ¢ HAKJAONHO — PACIIOAONCHHOM
NIOBEPXHOCTHIO

BHAEDMKaX. Tlpn Buizepxkax B 10—30 cekynx oGwas npo-
AO/DKHTENBHOCTh CHEKTPOrpadMpoBaHHA Ha OAHOM (OTOMmIa-
CTHHKE, CYHTAst B TOM YHCJE M BpeMs, HeoOXOLHMOe Ha mepe-
MEUIeHHe KacCeTsl MNPH MNOJYYEHHH KakKAOH cnezxyrompeﬁ
CHEKTPOrpaMMLi, TI€PEMeHY HaNpPaBJEHUA CeKTporpada M T. I

He npesuiwasa 10—15 MuHyT. COBEPIIEHHO OYEBHIHO 410 34
TaKOH NPOMEXYTOK BPEMEHH OCBEIIEHHOCTD npu BCex yKa-
SaHHBIX BblI€ yCJOBHAX NPAaKTHYECKH OCTABaJach NOCTOAHHON
M, CA€AOBAaTENbHO, CEPHA CNEKTPOTPAMM 3TAJOHHONH MOBEpX-
56

HOCTH TNpeactaBisia co6oil xaiuOpPOBKY H CTAHAAPTH3AUHUIO
HeraTHsa.

Ha kaxno#i gotonnacTHHKe OOBHIYHO NOJAYYaaWCh CHEKTPO-
rpaMMbl OT HECKOJbKHMX uU3ydYaeMbix 00pasoBaBuH, MO 2--3
CIIeKTPOTPAMMBL OT KaXJI0TO, IPH PasHHX AHadparMax ¢ TaKuM
pacueToM, 4yTo6bl B CAydde Nepefep:iKKu CeKTporpaMmel, noay-
wyeHHOH npu Goapmell auaparme CeKTPOrpaMMpl NpH APYrHX
avadparmax, umead Gbl HOPMaJbHbBIE TWIOTHOCTH. OAHAKO YACTO
clyua’doch, uTO BCE CHEKTPOrPaMMBL  Kaxaoro o6pasosa-
HES OKA3bLIBAMMCH BIOJHE NPUTOAHBIMH jnst usMeperuil. Jls
MOBLIIEHAST TOYHOCTH TOJYYaBIHUXCHA PE3yJapTaTOB 4aCTO
CHEeKTPOrpaMMbl OT OAHOTO M TOFO K€ 00pa3oBaHMA noayua-
JNCh NOBTOPHO Ha HECKOABLKHX HeraTHsax. [losTomy B ofuieit
C/JAOKHOCTH AJs HEKOTOPHIX 0Opa3oBaHMA ObLIO MOJY4YeHO A0
AecAaTH ¥ jnaxe 6oJee CHeKTPOrpamMM.

[lpa moayueHHH CHEKTPOrPaMM Ha MeHee 4YBCTBHTEJIbHBIX
HHMpaKpacHblx TiaacTHHKax Agfa BHIAEPXKH IOXONW/IH HHOTAA
10 40—80 cexynn. [loatomy AAst cOKpanleHus OOIIeH MPOROA-
HKHUTEABHOCTH SKCIOHMPOBAHAA Ha ORHOM NJACTHHKE YHCIO
CIeKTPOrpaMM Ha KaxJO¥ TNJacTHHKe COKPamasnoch X0 6—&.

BBujy MajioH CBETOCHJB CNENHAIbHOrO HHPPAKPaCHOTO
crexTporpada, npumenssuerocsa B pa6ore B 1937 r. (cM. Bbi-
nre), BHAEPKKH NDH NOJYHYEHHH KaxJofl OTJeJbHOH CHEKTPO-
TpaMMBl Ha HMHQPAKPACHBIX MJIACTHHKAX JOXOJAHMJH LO 3—10
munyT. [ToaToMy 06mas NPOAONKHUTENbHOCTD NOMYUEHHS BCEX
CMeKTpPOrpaMM HAa OAHOH [JaCTHHKe Jjoxojuaa 1o 1—I11/;
4acoB, NpuHyeM Ajst obecneyeHus NOCTOSHCTBA OCBELIEHHOCTH
cnekTporpadupoBaHie B 3TOM C/ydae NPOH3BOAUAOCH HCKJWO-
yuTeJpHO NMpH Oe306sauHOM Hebe W B MOJYNEHHBIE Yachl.

H3yueHue CNeKTPabHONH OTPaXaTeNbHON CIIOCOGHOCTH NpH-
ponHbXx 06pasoBakHii ¢ camoOJeTa y[a/joch BHIOJHUTE JHIIB
s He6OAbWOH Ipynnbl 06beKTOB, 006/aKaBUIMX JOCTAaTOUYHO
GOJbIUIMMH ¥ OJHOPOJAHBIMH TIOBEPXHOCTAMH. TaKOBBIMH OKa-
3a/MCh: €JOBHH JecC, Jyr — BHIOH, M0Je, BCNaxaHHoe H C 3e-
JICBHIMH TIOCEBAMH H, HaKOHeNl, lepeceyeHHas MeCTHOCTh (1o-
Je, cTpoenus, pgopora). IloseTs npoU3BOAHJIACH C ORHOTO M3
a3poApOMOB 0KoJI0 JleHnurpana na camonere P-5(c OTKPHTOH
oJiHOMeCTHOH Ka6uuoil). CnexTporpaMmsl NOJay4YasaHChb ¢ BBICO-
el 300 M, npHYeM Bo BpeMs CHEKTPOrpadupoBaHHA CamoO/eT
NPOXO/K/ HaJ H3y4aeMbM OGbeKTOM Ha MUHHMAJIbHOH CKODOCTH,
a chnextporpad uepes JjioK B camosere Obl1 HampaBaeH KOJ-
JAMMaTOPOM BEDTHKaJAbHO BHM3 Ha cnexTporpagupyembiii 06b-
eKT. BuiepxKa Npy noJAY4EHHH KaKAOH oTneJbHOU CnexTpo-
rpammbl 6bi1a paHa 20 ¢. HeGosbinasi BHICOTA 110/1€Ta HCKAK0YA-
/N3 BAHSHHE BO31YIIHOM AnMKH. CrexrporpadupoBaHue sTajioH-
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. Kaxaplit moser nponoaxkancs

¥ MNPHTOM B OKOJIONOJYAEHHBLIE YaChl.
XHOCTb NPH CHeKTPOorpadupoBaHUM Paclo/a-

raJacbh Ha 3eMJie TOPHU3OHTAJNbBHO, a4 KOAHMATOP cneKTporpatba

3BOJAMAOCH 6O nepesa CaMmbiM IO TOM,
HanpaeasJICd BePTHKAJNBHO.
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I'aasa iV

OBPABOTKA HABJIICIATE/IBHOTO MATEPHAIJIA

11. ®ororpacuueckas o6paboTka cnexkrporpamm

QororpadruecKre NIACTHHKH CO CHHMKaMH CIIEKTPOB OOLIUHO
npoABASAANCh [APaMHHOQEHOJOBEIM NPOABUTEAEM IO CJAedyio-
meMy CTangapTHoMmy penenty (36):

BOABL . . = - « v ® « « o o« « v o . ... 201000 cu®
cyapduTa KPHCTAXINYECKOTO . . . . . . - 100 r
NaPaMHHOPEHOMA « o o « « & o « . « . . . 725 »
CONM KpucCTaaaudecko# . . . . . . - . . . 135 »

[IposiBienne Kaxjaod OTAEJNbHOH NJACTHHKH HNPOAOJKANOCH
B TeyeHHe 8 MHHYT NpH Temueparype pacrsopa 18—19°C. IIpu-
BeJIeHHbIH penentT NposBHTe/s, NPUHATHH 10 MEXIYHAPOAHOMY
corJialiieHuI0 A CeHCHTOMETPHUYECKUX UCHLITAHMH, OKa3aJjcs
HauGosee NPUTOAHBIM AJfA MPOABJACHHUA CNEKTPOrpaMM, laBad
Ha HeraTHBaX MArKHE NepPexOAnl OT CJAaOHX K NJAOTHBIM ONTH-
YeCKHM IJIOTHOCTSIM; BMECTE C TEM OH He BH3HBaJ IJOTHOH
ByaJH H opeoJsioB. Tem He MeHee MHOT/AA IIPUMEHSICA H METOJO-
THAPOXMHOHOBHIH MPOSABHTE/b IO OOGLIYHEIM penenTaM. Jleaanocs
3T0 B TeX CJAyYasax, KOrja sapaHee OLLIO H3BECTHO, YTO
CNeKTPOrpaMMbl HeJOAEPKAHH, H TPe6GOBaNOCH NPHUMEHEHHE
6osiee aHepruyHoro nposBuredas. [Ipy nepenepxkKax cokpaima-
Jach TPONOMKHTeNBHOCTh mnposiBaeHusi. CaelyeT OTMETHTD,
4TO, NMOCKOJBKY CNEeKTPOTPAMMBEI IIKaJbl U H3yYaeMHX 00beK-
TOB [OMemIaJuCch HA OLHOM W TOH ke DJAacCTHHKE, CTAaHZAPT-
HOCTb NposABJeHUs He Obia o6s3ateypHON ¢ GPoTOMeTpHYeCKOMH
TOYKH 3peHHsa. Mexny TeM BapHUDOBAHHE NPHEMOB NPOAB/Ie-
By ObLJIO OYeHb I0JE3HO, TaK KaK IMO3BOJASJO HCHPABAATH
3apaHee M3BeCTHHE HeyJaud B BoAepxkkax. Kax mnpasuno,
CNeKTPOrpaMMbl, NMpeAHasHauaBHecs N4 H3MepeHHH Ha ca-
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MoperucTpupylomem mukpoporomerpe Mouas, noaydanrcs ¢
GoJsee CJAaGBIMH ONTHYECKMMH [JIOTHOCTAMH; Ha060poT, AA%
nencutToMeTpa Maprenca uau muxpodoromerpa l'apTvanna —
gosee IVIOTHHIE.)

[IposiBJeHHbIE CHEKTPOrpaMME (GPUKCHPOBAIUCH HAH OOBIKHO-
BEHHBIM, UK KHCABM (uxcaxem. [locse npoMBBKY U CYHIKH HE-
raTHUBH CO CHEKTPOrpPaMMaMu NOKPHIBAJAMCH MOKPOBHBIMU CTEK-
AaMi (CO CTODOHB CBETOUYBCTBHTEJLHOrO CJOs). ITO mpe-
NMOXPAHAJO HEraTHBH OT HOBPEXJEHUN M 3arps3HEHHH BO Bpe-
Ms M3MepeHMil M JaJbHEAEero XpaHeHHd.

Jlis usMepeHHdl OTOMpaAAUChL TOJBLKO T€ HEraTuBbl, KOTG-
prie He wuMean O60AbWHX JedeKTOB (nocTopOHHEW BYyaau,
OpeoJ/iOB, Ype3MepHO IJIOTHOH XHMHU4YECKOH Byaau M T. A
fipuyeM B OOWeEH C/A0XKHOCTH Opax He NPUBBICHA 150/ '

12. M3mepenns CHEKTPOrpaMM H BBIYHCHACHUSA
CHeXTPanbHbIX K03 (HUHEHTOB SAPKOCTH

[TonaBasiiomiee YHCJAO CHEKTPOrpaMM OHIIO H3MepeHo Ha
perucTpapyomeM Mukpoporomerpe Mo, ObGpaboria (3~
MepeHHs OPAHHAT) PETHCTPOrpaMM NPOU3BOAKIACE IPU NOMOILH
MHAAMMETPOBHX najetok. [Tocaendue GpljiM OPUTOTOBJICHHE U3
MHRJAJNHMETPOBOU OyMaru, HaK/NeeHHOH Ha KAPTOH, B 3aTeM — H3
OTIeYaTKa MHAJMMETPOBOH GyMard Ha JAuanosuTHBHOH ¢oTo-
rpapnyeckoit naactueke. [lepBmi#t THn najneToK MPUMEHANCHT
npu 06paGoTKe PErucCTPOrpaMM, IOJYUYEHHBIX HE 83DONNCHKE;
B STOM CJy4ae PerucTporpaMmbl Hak/JAaAblBAJHCH HA NAJETKY,
¥ CKBO3b NPO3PayHblil HEMIYAOHL PerucTporpaMmsl INPOH3BO-
JURJICS OTCYeT OPAMHAT MO najerxe. Bropolt Tul naleToK yuoT-
pebasiicst npu o6paboTke perucTporpaMm, HOJMYUYEHHBIX HA
¢dororpapuueckoit Oymare; B 3TOM cJydae INpospaunas rna-
AeTKa Ha (POTOMMACTHHKE HAKNAABIBAJACHh HAa PErHCTPOrpaMMy.
B o6oux cayuasix oTcyeT OpIHHAT npousBojuaca 10 0,1 MM.
Jlas nopeinieHuss TOUHOCTH OTCUYETOB MHOrAA NpHMenstach
pyunas svna. [lpun usmepenusx opAuHAT PErucTPOrpaMm 4acro
BO3HHKAJAN 3aTPYAHEHHS M3-33 3y6GUHKOB Ha pErucTporpamMmax,
CBA3AHHKEX € DHCYTCTBHeM JHHME Ha cuextporpammax. [lis
yCTPaHeHHsa 3yOUYUKOB IPH H3MEPEHHM CHeKTPOrpaMM HeraTus
MHOTAA BHBOAMACH u3 (oxyca. [Ipu Hanmnuum xe Ha PEerucTpo-
rpamMMax 3yOUUKOB OpJAMHATH B ONpENeJEHHBIX AJHHAX BOJHBI
H3MEpSJIUCh Ha BCEX PErucTporpaMmax BCerja OKOJO OJHHX
1 Tex Ke 3yOuMKOB, UTO JOCTHTANOCh O4YE€Hb MPOCTO.
OO6BYHO Ha KanioM Jucte OyMmaru #aH [JeHKe ToJaAyHdanocs
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HECKO/IbKO PEerucTporpamm, a HMeHHO: JH0O OT BCEX CNEKTPO-
FpaMM IIKa/lbl, JHOO OT CHEKTPOrpaMM H3ydaeMoro o6bLexta.
Ho tak kak B KaXJO# Takoil cepuH CHEXTPOrpavMbl MOJyua-
JHUCh IPH PasHbIX AxHadparmax W, CJAEJ0OBATENbHO, HMEAH CO-
OTBETCTBEHHO pa3Hble ONTHYeCKHE IMIOTHOCTH, TO PEerucTpo-
FPpaMMel, DOCJAE IPOMEPA BCEX CHEKTPOrpaMM Kakoi-aubo cepuu,
pacnonara/nuch COOTBETCTBEHHO OJHa noj npyroil (dur. 13).
Ilpu atom ycaoBuM, Kak BHAHO, He TPYAHO OBLIO HaXOLHTH
Ha perucTporpaMMmax GAHU H Te xKe 3yOUHKH.

Tunebas jomes

facwrnal =187

Eouae

Pur. 13. Obpasen perucrporpamMm

Ha xamxioM oTneqbHOM JHCTKE ¢ PETHCTPOrPaMMmaMu Bya/lb
HeraTuba PErvcTPpUPOBaJACh OAHH Pas, NpuyeM Byab NpPOIy-
CKaAaCh B HauGoJIee WHPOKOM HHTEPBAJNE MEXKAY CHeKTPOTpaM-
Mamd. PerncrporpaMma Byaln TOYHO TaK K€ HMeeT Helpe-
PLIBHELE 3y6unkn. Oanako 3TH 3yGUHKH OPOMCXOAAT MO Apy-
TOH INpPUYMHE M. BHI3BIBAIOTCH 3€PHHCTOCTHIO CBETOYYBCTBH-
TEABHOro /105 ororpaduueckofl maacTHHKH, KAKOBAs OKA3bl-
BaeT BJHUAHHE TOileO IpH OUY€Hb MaJbLIX ILJIOTHOCTAX. B Cay-
4ae PABHOMEDHOH BYAaJH pErUCTPOrpaMMa IIPOXOJHT GoJsee
HJIM MEHEE napaaieJabHO HYJAeBOH Jnnud. Heboabmofi nakion
perucTpoOrpaMMbl yKasnBaeT HAa NMOCTENeHHOe H3MCHEHHEe ONTH-
YeCKOH IIOTHOCTH BYaJd OT OJHOTC K JAPYrOMYy Kpalo Hera-
tiBa. Ilpn oTcueTax OpAMHAT ByanM NpeLBapUTELHO Hepes
perucTporpaMMy Byasu HPOBOAHJIACH IIABHAA JUHHH, PACTOJI0-
HEHHAst CHMMETDHYHO OTHOCHTENbHO 3YOYHKOB, H OpPAMHATH
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OTCUMTHBAMUCH A0 3TOH AuHuu. OpAUHATH Byald H3MEPAIHCH
NIPOTHB KaXNO# M3MEPEHHOI TOUKM HA PEerucTpOrpammax cre-
KTpOB. 33 OKOHY4TEJbHOE 3HAUeHHE NPHHHMAJOCH CpejHee
apudmeTHUECKOE. ‘

Fcau a4 OAHOTO H3yyaemMoro of6bexkTa OblJIO [OJY4YeHO
HECKOJbKO CHEKTPOrpaMMm, TO B CJjydae HX NPUIOAHOCTH OHH
BCe IIOJBEprajuch H3MEPeHUAM Ha MUKpPOdOTOMETpE U mocJae-
ayloeit o6paboTke. 3a OKOHYaTe/bHble 3HAYEHHs CHEKTPaLb-
HEIX KO3()(HUHEHTOB APKOCTH MNPHHMMAJUCh CpelHHEe apRrd-
metnyeckune. Caeayer uMeTb B Buly TO O0CTOSITENbLCTBO, YTO
OKpPacKa IPUPOJHBIX 06Pa3OBaHuil YPe3BbIUAHHO pa3HOOOpasHa
H 44cTO HE TOJAbKO OTheJdbHBe OGLEeKTH, HalpPUMED JepeBbi
OoZIHO#i ¥ TOH Xe MopoAr W BO3pacCTd, HO AdXe OTAeJbHLIES
yaCTH OJHOTO H TOro xe o6bexTa HMeIoT 3aMeTHO pas/iuu-
npie orTeHkH. [ToaToMy HEyAHBHTE/JbHO, ecau npu o6paboTke
OTAE/NbHbIX CIEKTPOrPaMM OJHOIO M TOro Xe OObeKTa CIeK-
TpaibHHE KO3()(HUMEHTH SPKOCTH OKAa3hiBAJIHCH HECKOJABKO
pasauuHbIMH. Boluncienne CpeiHux KO3pQHUHUEHTOB APKOCTH
[10 MHOFHM CHOEKTporpammam, C OJHO# CTOpPOHBI, NOBBIMIAJO
TOYHOCTH OKOHYATEJAbHbIX 3HaUeHHA KkO3pPUIHEHTOB, a C
ApYroil, — OTHOCHJIO HX K HEKOTOpOMY CpelHeMy (OHY H3yHae-
MOI'C NPHPOAHOIO O6GPa3OBaHHA.

[lo u3MepeHusM OT/IeJbHbIX CHEKTPOrpaMM psila OGBeK-
TOB OBl OlipejleaeHa cpeaHas OMOKa U3MEPCHUH CNeKTPalb-
HBIX KO3(p¢uuuentoB spkocTd. [lpn 3ToM OKasaaoCh, HTO
cpejHee yK/JIOHEHHe HM3MEPEHHA KamI0H OT/eNbHOH CHEKTPO-
rpaMMhl OT MOJYYEHHOrO CPeJHEro apupMeTHYecKoro Kosg-
¢uIHenTa APKOCTH AOCTHraer 69, HE NOKasplBad NP 3TOM
HHUKAKOTO X043 10 CHEKTpY.



Hacmb smopasr

CNEKTPANBHAS OTPAKATEJBHAS CIIOCOBHOCTb
1TPHPOLIHbIX OBPA30BAHHH

I'aasa V

OBWAS XAPAKTEPUCTUKA U3YYABIIUXCH JAHJWADTOB

13. Padiount moaesbiX paboT H KpaTrioe onucauue
H3YUYEHHHX NpupoHbix o0pasopanuil

Tyuapa

Hsyuenue npupoaubix o0pasoBanufl, XapakTepHeX JJI8 TYH-
APOBOro JaunmadgTa, IPOU3BOAUIOCH B [CHTPAALHOH dacTu
XuGUHCKOTO rOPHOro MacCHBa, pacroJoxennoro Ha Koasckom
i-pe. XHOUHCKHI TODHBI MAacCHB, CJIOKEHHLH H3BEDKEHHBIMU
TOPHEIMU TNOPOJAMY, TAK HA3KIBACMBIMU He(eJUHOBHIMH CHEHH-
TaMd, 3aHAMAaeT Iaomanb oxko4a0 1600 xm? m nogHumaeTcs Ha
BICOTY Zo 1230 M Hag yposHeM MOpS, Pe3Ko BHAEAIACH
cpein Oxpyxawule# ero GoJOTHCTCH HU3MEHHOCTH, CpEeIHHY
BRICOTA KOTOpPOH nocruraer 130—140 M Hajx ypoBHeM MOD=
(37). 3anagHas BHaAMHA UEeHTPAJIBHOH HHU3MEHHOH YaCTH, OK-
pyXKeHHAS BepWHHAMK HeBOJbLUINX TOD, NpeacTasIsfieT Coboi
OMUH Y3 YUACTKOB, THIIMYHBH IJs TYHAPOBOTO Janamadra.
[TogepxHOCTb y4acTKa 06pasoBana OYTrpUCTHME TODMSHUKaMy,
BHCOTOR RO 3-—4 M, CKOBAaHHLIX BHYTDH BEuHOf MepsaoToi.
Berpeuaomufica Ha noBepxHOCTH OVIPOB OCHOBHOH pactu-
TeJbHBl NOKPOB COCTOMT M3 CTEAIONIMXCH KYCTAPHUKOB Kap-
JUKOBOH OGepesnl M Bepecka, KOTopHE MecraMmu obpasyior
COJMOMIHBIE yHactud., Muorga scrpeuaeTcd noutd COJOMHOH
JUWARHUKOBRIE NOKDOB C OTASALEEME NEPHOBHEKAMH 3€JEHbIX
MXOB. 3HAUHTENLHO PEKe [NoNAA2I0TCH AT, KYCThl MOXKXKe-
seJbHMKA, Garyabuak, roavouxa. Cpeau TopOSHHKOB YaCTO

fid

BCTPEYAIOTCs OCOKOBO-NYINULIIEBO-THIIHOBLIE, OCOKOBO-THHHO-
Bble H OCOKOBO-C(arnoBbie 00/0Ta, HHOTJA 3aHUMAIOIHE JNO-
BO/IbHO GOJblIKe NPOCTPancTRa. [1o CKIOHAM OKPYKAOWHUX TOP,
MECTaMH LUHPOKHM 110ACOM, NOJHHUMAsich JO BBICOTBHI OKOJO
500 M, TaHyTCa O2PE3HSAKH CO CHJOLUIHKM JAHIMIAHHHKOBLIM' 110-
KpOBOM M spycoM uepHuKH. O4eHb 4acTO BCTPEUAIOTCH eJIo-
BO-6epe30oBrle M YUCTO €N0BHE Jeca ¢ TYCTHM NOMJIECKOM U3
MOXKEBEJIBHAKAE WJH M3 KapJAUKOBOH 6epesbl, a HHOTAa C TeM
H ApyruM Bmecte. Takue jieca HepeAKO 3aHAMAWT 3HAYHTE/Nb-
HBl€ MJIOIAAH, NOAHUMAACH IO CKJOHaM rop jgo 350 m.

» IloseBrie paboTLi B OMMCHBaeMOM pafOHE NPOU3BOIUIUCDH B
1937 r. B TeueHWe HIOJA, T. €. KaK pas B NepHOA HanGosee
OypHOTrO DasBUTHS BereTauuu. Bea papeeecmas u xycrap-
HUKOBasl PaCTHUTEJbHOCTb ObIIA TNOKPHITA BIOJAHE Pa3BUTHIMH
JIHCTBLAMH UJAH HIJaMU Ha MOJOABX noberax. Mxu ¥ aumai-
HHKH WMeJH sIpKO3eJeHble MM KPACHOBATO-OYpEE MOJOLBE
JEPHOBUHKH. TpaBsHOW NOKPOB COCTORA U3 MOJOILIX COUHBIX
crebaedt u UCTBEB C APKOH 3eaeHO okpackoft. Kycrw Be-
pecka OBIIH MOKPBITH CHJOMHBIMA, NMOYUTH PacKPHIBIIUMHUCSH
OyTOoHAMH XEJNTOBATO-PO30BHX IBeTOB. [loBciony necrpedn
sipKkue PO30BBIe MIATHA 3apoCJell NBETYmero WBaH-yas, Pe3Ko
BHIIEAAACh Ha obmeM 3eneHoM QoHE pacTHTe bHOCTH. Bogora
B GOJBLUIMHCTBE CAYYaeB HMeJH SPKO3eJeHVIO OKPACKY.

U3 TYHAPOBHIX TPHPOAHBIX 06pa3oBaHKl GbLLIM H3YyUeHH
caenymiue:
bBepesa xapauxonas.
. Mox:KeBenbHHK,
[Topocab GepesoBast Ha CKJAOHAX rop.
Bepeck.
Mean-yai.
Kouka Ttopdsumaa, sapocwas TpaBoil.
Kouka Ttopdsauas, obGnameHHas.
UepHuka.
. JInmafinaku.

10. Mox runHogbiil.

11. Mcx cdarnosuii.

12. Mox Ha ckaJjax.

13. Mox Ha Topdsuuxe.

14. Slreasn.

15. Ckannl oGHaMkeHHbe, C/A0XEHHHIE H3 FOPHOH HOPOLH! —
XubUHHUTA,

16. Ocwln¥ Ha CKJIOHAX TOp.

17. TloBepXHOCTbL OGHaXKEHHOTO TOP(AHUKA.

18. Tlousa noasoaucras, 3abo/10YeHHan,

3 E.J. YHpunon

.
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[Monytuo, xpomMe mnepeducaeHHHXx o0Opa3oBanuil, OGulau
H3YUYeHBl elle CJaepyllHue:

19. OBec (apxosejeHsle MOCeBH NEepeR KOJOuICHHEM).

20. Hopora wmocceiias, O6yJabxHas.

21. Yepenuna xpacHas.

CeBepHad JecHas mojoca

[Tpuponnsie oOpasoBanua, XapakTepHse JUIs CEBEPHOH
JeCHO# MoJ0CH, 60JbIIeH YaCTbI0 H3Y4aJHCh HA TEPPUTOPHUH
M B OKPECTHOCTAX JIHCHACKOro JIecnpoMx03a, pacioJ0KeHHOro
B 60 km Kk iory oT Jlenuurpana. Pafion nosesnix pa6or, B 06-
meM JeCHCTHIH, BMECTe C TeM H300UJAYET COUHLIMU 3aJUBHBIME
W CYXOMOAbHBLIMH JYyraMH, a B OKDECTHOCTHX HEYaCTHX ceJje-
HAU pAacrhoJOXEHH BO3je/hiBaeMble MOJs,

HexoTopnie 00pa3soBaHUsl M UCKYCCTBEHHbIE OOBEKTH OHl/K
W3yyeHbl TaKKe Ha Tepputopun napka [lyakosckoil acTpoHo-
muueckoH o6cepearopuu, B 12 kM K iory ot Jleuunrpaga, u B
okpectHoctax Cayuxa, JleHunrpanckoir oGaacru.

[Tpuposnnsie 00pasoBaHud, U3yuapluvecs B NAHHOM padoHe,
XapaKTepHbl HE TOJbLKO IJsl CEeBEePHOH JeCHOH noJaoch. 3Ha-
yyTeJbHOE YHUCAO UX LWHPOKO PACOpPOCTpPAHEHO HAa OrFPOMHOM
Tepputopuu EBponefickoit yactu CCCP u Cubupu. [lostomy
3pech Gbl/H BHIOJHEHB HAKOO/AEE NOJMHBIE H CHCTEeMATHUECKHE
uceaegoBanud  60JbIIOr0  Yuc/Aa UPHPOAHBIX 00pasoBaHUIL,
NpPOAOAMABIINECS B TeUyeHHe paaa jer. OcobeHHO oOCTOsATE/ b~
HO 3/1€Cb ObIJIK H3Yy4eHBl JIECHbI€ HACaKJAEHHS DAa3HbIX NOPOL
H BO3PUCTOB H TNPUTOM B pa3HHIE CTAajAud BEreTaTHBHOTO
nepuoaa. Jlaa 9Tofi ueau Ha TEPDUTOPHUH JleCHPOMX03a 3apaHee
6blay BolOpaHbl coOTBETCTBYIOWHE yuactTku. Bo Bcex nepeuwn-
CJACHHBIX MyHKTaX 6HJIA AeTAJIbHO H3y4YeHa 3aBUCHMOCTD CHEKT-
paJibHOH OTpaXaTeabHO# CNOCOOHOCTH OT HANPAEBJACHHA HEKO-
TOPSHIX BUJIOB JYroB, NOJEBLIX KYAbTYD M BCIAX4HHOTO DO,
a TaKXKe M3yvyasacb CHNEKTPa/dbHAs OTpaMaTeabHas CHOCO0-
HOCTb NIPH HOMOWH CaMmoJeTa.

Huxe maetca kpaTkas XapaKTepHCTMKA H3YUYEHHBIX IPHU-
ponaHBIX 00Da30BaHuH.

Cocha. Moanopoin npesoctoill. Haywen B dasm
«MOJIOAOFO» U «[HOJHOTO JHCTA» B BUAUMON M HHPPAKPACHON
obaactu cnektpa. B mepuoa «MOJOKOro JMcra» MOJAOJBIE TO-
6erd Ha JaepeBlax MOCTUraAd B IJMHY 3—5 CM H HMeJa#
pO30BAaTO-XKEATOBATH A OTTEHOK, NIPUYEM HrJbl HA HUX B 3TO
BpeMsi elle He PAacnyCTHIHCh. B caenylomyo (pasy— «n0aHbIH
JAUCT» — UIJIBl HA MOJAOABX noberax AOCTHUIIH HOPMaJpHOTO
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pa3BuTHA M NPHOOpPEId OCHYHYIO 3€JeHYI0 OKPacKy, OT4ero
o6wuit HoH APEBOCTON NPUHAJ 3aMeTHO 6oJee 3eqeHbldl UBeT.
Cneanii ApeBoCcTON. V3yuen B BHAMMOM Yy4YacTKe CIIeK-
Tpa B ()asH: «3UMHHIA BUL», «MOJOAOH JHUCT» K «[OJHKBI# JHCTY,
a B udbdpaxpacHoM ydacTke—B (aszy «MOJ0L0H JHCT»,
B mepunoa «3uMHero Buaa» Jepesbd HMEJW CTapylo xBolo (6e3
cHera). B ocranbhbie ¢aswl COCTOSHHE M BUJ CHEJOr0 ApeBo-
€TOsl COOTBETCTBOBAJH TOMY, UTO OBJAOG CKAa3aHO O MOJIOLAOM
ApeBOCTOE,

Eas. Montonoi#t npeBocToil, M3ayuen B pasw: «3umuni
BUIY, «MOJOAON HUCT», «NOJHKH JHCT» H «103JHAA 3€JEHb» —
B BUauMol o064acTH CnexkTpa U B asbl: «MOJOAOH JAUCT»
H «IOAHLIHA JHMCcT» — B un@paxpacHoii. B ¢asy «sumunit Buj»
Jepepbs HMMead cTapylo xBolo (6e3 cuera). B caeaymomywo
a3y Ha JepeBnax INO#BUJHCH MOJOJble MNOOEIrH A0 2 —3 CM
JAMHOH C pAacnHyCKAlOWUMHCA HIVIAMH CBETJO3€JE€HOTO (U3yM-
pyasoro) useta. [1o cpaBHeHHIO ¢ 3uMHHUM BUAOM OOLHA (oH
Ka3aicsl 3HAYMTEJBHO CBeTvee u 3eaenee. B cuaeaymomywo
(dasy nepesua OLIIM NOKPHITH MOJOABIMA NOGETraMu C TYyCTHIMU
BIQJHE DAa3BUTHIMH HraaMd SDKO3EJCHOTO uBeTa, a B Qasy
«{I03/IHAR  3€JA€Hb» MOJOAME NOOeTH 3aMETHO INOTEMHeAd U
HOUTH CPaBHAJMCH IO HUBETY W SPKOCTH CO CTapoli xBoed.
Coneanit npesocTtoil. V3yuen B ¢paspi: «3umuuit Bum,
«MOJOJAOH JUCT», <«DOJHBIH JIHCT» M «NO3JHAS 3€JCHb» — B
BUIUMOH 0061aCTH CeKTPd; KPome TOTO, B nepsuie ase (asw —
B uHdpaxpacuHoil. Xoa pa3BuTHA BeretauHu Creaoro Apeso-
CTUS He OTJAHYaACA OT MOJOACFO JAPeBOCTOd.

bepesa. Monono#t apeBoctTo#. HMaywen B (asn:
K3WMHUH BUA», «MOJOAOH JMUCT» M «NO3JHAA 3€/eHb» — B BH-
Iumoll obaactu cnektpa M B a3y «HO3AHAS 3eJEHb» — B
nadpakpacuoit. B dasy «3uMHHE BUL» KPOHBLI HAEPEBUER, JHu-
WeHHbIe JINCTBLl U NPOEKTUPYACh OJHA HAa ADYroH, npeacras-
Aaau cobofl mAOTHMHA cepHfi, ¢ 4yTh 3aMeTHbIM KPaCHOBAaTO-
6ypoim otTTesxoM ¢oH. B a3y «moaonoit aHCT» HA Aepesnax
Pa3BepHYMUCH ellle He BMNOJHE DA3BHBIUHECH MOJIONHE JNUCThS
ceeTa03eneHod okpacky. B caeayomyio gaszy MOJOABIE JUCThIA
ROCTHIIM HODMAJbHOTO pasmMepa #  (OPMB Ha BHPOCHIHX K
3TOMY BpeMeHH MOJOALIX noberax, npuiem obwni Qod B 3TO
BpeMs npHobGpen GoJjee HACHUEHHYIO 3eACHYI OKPAacky.
B ¢dasy «nospusa 3edeHb» JHCTBA 3aMETHO MOCBETJAENA H NO-
pepayJaach caaboi  keartusnoil. Cneasii apeBOCTOH.
Mayuen B asbi: «3UMHUA BHI», «MOJOLOH JIHCT», <IOJAHBIH
JUCT» W «NO3JHSAs 3eJeHb» B BHAUMOH GOAaCTH CHEKTPE;
KPOMe TOrO, B NEPBYIO U noc/effon ¢ass — BHAPpaKpacHOH.
OnUCaHHL BHIE XOJ BereTaTHBHOrO DA3BHTHS MOJOAOro
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APeBOCTOsA B NMOJHOH Mepe OTHOCHTCA H K CIEJOMY JpeBO-
CTOI0, '

Ocuna. Mouaonoi napesocrtoi. Hsyuen B dasu:
«3HMHHUN BHI», «MOJAOAOH JUCT» «[IOJHBIH JUCT» — B BUAUMOM
y4acTKe CHnexTpa; KpoMe Toro, B obe nocaenune hasu — B
undpaxpacaom. B dasy «3umHHA BuA» TyCTHIE KPOHB MOJO-
JBIX JIEPEBbEB CO31aBaMM IUVIOTHHHA (QOH CepoBaTo 3eneHOr0
oTTeHKa. B caenyromyio ¢asy Ha JepeBHax Pa3BEPHYAUCH
elIE HE BIOJIHE Pa3sBUThIE MOJOJME JHUCThbA HEKHOLO Gypona-
TO-3e/eHOro uBeTta. B dasy «HOAHBIA JHCT» JUCTHA HA JepeB-
Hax AOCTUILAH HOPMAABHOH BEJHYMHHE, H  GOPMB  NPHHAIU
U3YMpPYAHO-3esenyIo okpacky (pur.8). Cnens i n1peBocTOi:
HMsyuen B asm: «MOJONOH AHCT», <HOJHBH JUCT», «NO3AHAS
3@JIeHb» M «OCEHHsid PAacKpacKka» B BUIUMOM YYacTKe CHekTpa
W B nepsBeie TPH (asbl— B uHPpaxpacHoM. B ¢a3sy «moso-
AOH JIUCT» JIHCTbSl MMEJH - H3YMPYAHO-3€/NEHYIO OKpacKy
npd MOJMHOM OTCYTCTBHH OypOBaTOro OTTeHKa, Habawoaas-
uerocs B Ty xe a3y y MOJOAOrO JAPEBOCTOss OCHHH. B
(hasy «OCeHHAs PAacKpacKa» JUCTbS NPHOGPEeJSH SPKHI Opan-
XEeBHH UBeT NPHU HOJHOM OTCYTCTBHH TNDHMECH 3eJEHOro OT-
TeHKa.

Hy6. Monopo#i n cneasit apesoctoil. B ¢asy
«MOJIOJOH JHCT» JUCTbA NXy6a UMENH SPKO3EJeHYI0 OKPacKy,
a B (ha3y «OCeHHfF pacKpacka» NPHOGPeaH oOpaHKeBO-GYypbIf
pBer.

Jluna. Cnenw#t gpeBocToi. B dasy «noausit ancr»,
NOJA BJAHMSHHEM elle He pPacCOyCTHRIIHUXCH LUBETOUYHHIX GYTOHOB,
O6U/NbLHO TOKPHIBABIUHX KDPOHBl JEPEBLEB, NOCJAENHHE HMENU
3eJeHn#d ¢ 3aMeTHO 6¢/J1ecOBaTHIM OTTEHKOM (C1a60 HACHILEH~
Hed) uBer. B dasy «ocenHas packpacka» OTpamaTeabHas
CnoCOGHOCTL Onljia M3y4YeHa HA /JABYX Pa3JHUYHBIX [0 OKPACKe
rpynunax gepeBben. Onna u3 HHX HMeJa SPKOXEITHI UBeT,
a apyras— 3aMeTHo 6oJjee TeMHHH C KPaCHOBATHIM OTTEHKOM.
3a OKOHuaTeJbHble JaHHBIE CIeKTPaJbHOH OTPaXKaTeJbHOMH
CMOCOGHOCTH JIMNLL ObIJIM NMPHHATH CPEeAHHe 3HAYUEHHs O60ouX
IPyilll A€PEBbEB.

Bsas. Cneanit apeBocTtoll. B dasy «mosono#t amer»
AepeBo Obl/10 IOKPHITO IYCTOH HEKHO3eNeHOH JIHCTROW ¢ 4VTh
3aMEeTHBIM KEJTOBATHIM OTTeHKOM. B dasy «moadwft Jwct»
JAuCTBa npuobpena eme 6oJee KEATOBATHI OTTEHOK, HO CTaJja
MeHee SIpKOH.

Oasxa. Moaoao#t apesoctoi. Jlucrsa Mosonof oab-
X, B OTJHuYME OT BCEeX Npouyux NO0pos, B dasy «mMoa0x0M
JHCT» HUMEeJa 3aMeTHO 00Jee TeMHYIO 3€J4eHYI0 OKPAaCKy.

Jlucmsennuya. Moanonoit nperocrtoil. B dasy «3um-

68

Huft BMA» OTpaxmareapbHad cNOCOOHOCTh Obla HM3ydYeHa Ha
ABYX Tpynmax JepeBUeB, TpUYEM B OAHOM CJydae OHu

JMMEJH KEeATOBATO-Cephiil OTTEHOK, a B APYrom — GoJiee CBET-
-y10 XeaATylo OKpacky. Kak u B caydae ML, 33 OKOHYATEJIbHOE

3payeHHe CHEeKTpatbHBIX  KO3(QQHUEHTOB APKOCTH  Oblau

‘TpHHATHL CPejHue JaHHbe. B dasy «noasblii JHCT» Aepesua

MOKPHI/IMCH CH303eJeHO! XBOEH.

TpaBsino#i mNoxkpoe Obl1 H3yuyeH CHayala BCKOpe noc/ae
pactasiHisi CHera, KOrpa UMeJsach TOJbKO CTapas MPOULIOTOAHASN
TpaBa. 3aTeM H3ydasach MOJOJAAs sipKO3ejeHas TpaBa, MO3A-
HHe LBeTymUEe H, HAKOHel, B KOHIE JeTa — CKOWEHHbEe Jyra.
[ToceBH 3/1aK0B (POXKb, NMUIIEHHNA, OBEC M JP.) H3Y4YaJHCh IpH
[OsIBJCHHM TNEPBOH 3€JeHH, BCKOPE [0c/Je MCUE3HOBEHHS CHe-

'roBOTO NOKpOBAa, 3aTeM B HEPHOJ BLEIKOJIAIIUBAHUA, @ HEKOTO-

phie TOCEBH —IIOC/€ CO3PEBaHUSA (noxearepmumu). Ilousa
¥3yyaJach HA BCNAXaHHOM CYT/JIHHHCTOM IOJ€ B OKPECTHOCTAX
‘¢, Jlucuno. ,

*  Kpome nepeyucJAeHHHX NPUPOAHBIX 00pa30BaHUi, B AaHHOM
pafione OBIIH H3y4eHbl DPAa3JHyHble CTPOCHHS H MaTepUAJbI:
CTEeHH M KpHIUIH JOMOB, MOCTH, IIOCCEHHbIE W TPYHTOBHE
ZOpOrH M T. 1. Dbl u3yueHbl TaKKe MOCTOBBIE, TPOTYapH,
HAOEPEeMUbIE H HEKOTOPBIE APYrie rOPONCKAE OOBEKTEHL.

YepHozemuad ob6ractb

[Tpuponusie 06pa3oBanHus, XapakTepHule 14 qep?OSGMHOﬁ
061acTH, H3YUaIuCh HA TeppUTOPHH yueGHOro xossfcrea Ye-
‘MAHBLCKOTO CeJbCKOXO03AHCTBEHHOrO TeXHHKyMa, B Boponex:
ckoit obaactd, B 18 KM K tory oT Ycmanu. IlyHKT 1nOJIeBBIX
paBoT OblJA DACHOJOKEH CpelH OOUIMPHBIX, TIOUTH OE3/JECHBIX
foJelf, XapakTepHbIX AJId MHOTHX MecT IleHTpanbHOH MOJOCH
Esponeiickoit uacta CCCP. IloseBbie paboThl MPOM3BOAHIACH
B 4BIyCTE 19356 r. llpexje Bcero u3ay4eHHIO gomsepmaCb
noyBa, NpeACTABAAIOMAs COG0H THUNHYHBIA TYYHBIH YEPHO3EM,
upHueM OHA U3y¥andach HAa BCIAXAHHOM II0JI€ B CYXOM, BJIaKHOM
u MOKpoM (mocie moxkas) cocTognuu. anee Obliu H3yHCHL
HEKOTOpbie INOJEBbHE KyJAbTYPBH: NPOCO MEpef CO3PEBAHHEM
¢ spKO3eJeHOW NBIUIHOH PACTHTENBHOCTBIO W NOGYpPeBIHMH
KucTsMY, kaprodenab nocae LUBETEHHsi ¢ TEMHOH 3€/eHOH
60TBOM, NOACOJHEYHHK B HEPHOA IlBeTeHus, MOMHAOPH
¢ TeMHO3eJeHOH TycTOff O6OTBOH B TMEpHO] 3aBA3BLIBAHHA
MI0ONOB M KamycTa cC GoablIAMH KouaHamu. 3aTeM Golja
u3yueHa B CHOIAxX coJOMa: pKaHad, OBCAHAHA, NIMEHAYHAA U
yeyepyuHAY, KAXKAad B OTAEJbHOCTH ¥, HAKOHEI, noJje nocie
y60opKu ypoxasd (MHHBbe), OTHEJIbHO OBCAHOE M YEUEBHYHOE.
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JlecocTenmuayd 30Ha

[ToneBrie paGoOTH NPOH3BOAUJIUCH B OKPECTHOCTAX I. ['eTh-
mauimue, [Toarasekoit o6aactu YCCP, B 40 km x ceBepy or
ﬂom‘aBm, B TeuyeHue BTOPOH mosoBHHH aBrycta 1935 r. Paiion
pa6oT npexcTasaaJ CoOCH OOWIMpHblE NOJA, OTKPBITHE H
c/erKa BCXOJMJeHHBIE K BOCTOKY. C 3ananHoi CTOPOHB, noy-
TH [0 MEpHAHAHY, OHH NPHUMBIKZIOT K NMOJOCE JIECHOTO MacCH-
B4, NPOCTHPAIOLIErOCS B MEDHIHOHAJbHOM HanpaBJeHHH AaJeKO0
K I0ly M BCKOpe npeKpailalollerocs, nOCTENneHHo penes, B
CeBepHOM HampaBJ/eHHU. '

B nanHom pafioHe 6biiiM U3y4eHB HEJMHHHBE, €le HHKOrAa
He paclaxuBaBlUMeCcs CTeHHd, NPUYEM B 11€PHOJ NOJEBbX pa-
60T OHH OblIH NOKPHITH IOJYRHTOpPeBllIed Ha COJELIE TPaBoi.
3ateM H3y4yaJdUCh TYCTHIE 33apOCAH OTHBETIICH IOJABIHH H
6ypbsiHa (senecio), B NePHOL CO3PEBaHUA MJOJAOB H cemsH
CHJIBbHO TOGypeBiuero (3achixamoiero). [asee Obau H3yueHH
3apoCJH KaMbllia ¥ OCOKH, OOMJBHO PAacTyWUX 371eCh no fe-
peraM MHOTO4YMCJ/EHHBIX O03ep #u- 60J0T, PacNoOJOXEHHHX 00
onymkam Jeca. Hakognen, ‘6ba AOCTATOYHO AETAJbHO H3YUYEHA
cynecuaHas novsa 3AEHIHUX I1OJeH.

Crenmn

[Tpuponuble 06pasoOBaHKs, XapAKTEPHBI JJIA CTENHOr O JaHKL-
madra, GbaM W3yyeHH B ABYyX palioHax: B YUxasoBcko#h 06-
aactu 1 Ha KyOanu. [lepBuifi nyHKT noJeBblX pabGoT OblI pac-
HoJIokKeH Ha JO0BOJLHO of0mupHOM miato, o 50—100 kM B
paguyce, B OKpecTHOCTsIX XaJAUJ0BCKOro 3epHOCOBX03a OpCKo-
ro pafiona. C BOCTOUHOH, CeBepHOH W 3aNafAHOH CTOPOH
JIATO NPAMBIKAGT K 10KHBIM OTpPOraMm YpaabCKOro TOPHOTO
xpe6ra. C 10XKHOH CTOPOHB, NOCTENEHHO WOHHXKAACH, OHO ne-
pexonuT B meaundbie crend Kasaxckoft CCP. XapaxTepHbMH
/5 JaHHOro pafiona OObeKTaMH ABJSIOTCH: OOIUIMPHBIE MO/
¢ THOHYHBIMH OfON30JIEHHHIMH CEDO3eMaMy, MeCTdMH Hepexo-
ASIIAMA B YeDHO3eM, MeCTaMy-— B KalTaHOBBIE IHOYBHI, 3a-
HATHIE [OCeBAMH XM, NIICHHUB, OBCA H HEKOTOPHIX APYIHX
noJeBHx KyJbTyp. Cpeau mnoJgell, ¥ 0COOEHHO B10Jb INUPO-
KHX TPYHTOBBIX JOPOT, YaCTO BCTPEUAIOTCs GOJBILKE y4acTKH
C 33pOC/HASIMH [OJBIHE M HEKOTOPBIX JPYTUX CODHBIX TPaB.
Beuny Ttoro, uto IMoJeBhe KyJbTYPH, [POE3pacTaillHe B
AAHHOM paiioHe, HOCTATOYHO noapoOHO OBJIM H3YUYEHBl B APY-
gnx pafiosax, 3zec» rJaBHOE BHHMAaHHE NPH NOJeBHX paborax
b0 O6piINeHO HAa H3YYEHHEe NOYBE, a TakKXe HEKOTOPHX
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xpyrux o6bexToB. [lonennie paGoTH B JaHHOM pafione mpo-
U3BOAMANCH B TeueHne miows 1936 r.

Bropo#i NyHKT NOJEBbIX pa6oT OB PacmosoxeH B OK-
pecTHOCTAX T. Hepxeccka, UYepreccKoli aBTOHOMHOH 06aacTH,
¥ MPOCTHPAJICA NO NPABOMY BHCOKOMY Gepery p. KyOauu.
OH #BAseTCS XAPaKTEPHBIM MJIST CTEIHBIX NPOCTPAHCTB Ky6a-
HH, NPUMBIKAIOIIUX K NPEAropbsM Cesepuoro Kaskasa. Jlana-
madT 34eChb J10BOJBHO oanoo6pasen. boJbiie NpoCTpaHCTBA
32HSITH OASIMU C BHIIIETOYEHHBIM ¥ ONOA30/CHHBIM UEDHOSEMOM.
Hepeako noJjs 4eperyiorcs C AOBOJBHO 3HAUUTENbHBIMH
yuyacTKaMM MacTOMul, PaclONOKEHHBIX TJIABHLIM o6pasom 1o
CKIOHAM XOJMOB H Teppac W NOKPHITHIX BHU3KOPOCJOH peaxo#
TpaBO#t. MecTaMu CKJOHHI o6HaXeHb, U TOTJA OHH OTYETJ/H-
BO BHIEJAAIOTCH NECOYHOXKEJNTHIMH MsITHAMH HA MOHOTOHHOM
seqenoBaTo-cepom obmem ¢oue. Hexoropoe pasHooOpasue B
okpacke JaHmwagpra BHOCHT AOJAUHA D. KyGaunu ¢ ee sipKose-
JCHBIMH TIOAMAaMH, MECTAMH NOPOCIUMMH HBOBBIM KyCTaDHAKOM.
B onucbiBaeMOM paftoHe [OABEPrAMCh H3YYEHHWIO C/ELyIomHue
06bEeKTH: BCNAXAHHBIE TOJA C BHINEJIOUEHHLIM 4epHO3eMOM,
acT6UWA ¥ OGHAXKEeHHEE CKJIOHB XOJMOB, HEKOTOpHIC MoJe-
BHe KyJ/bTYpH B NEPHOL CO3PeBaHMUI, obmui (HOH W OTAENb-
une O6bexth pycaa u noim KyGamm u HexkoTOpHE JAPYIHE
o6pasopanus. [losesse paGoThl UPOU3BOMUIACHL B cenrabpe
1937 r.

MNyct s B4

3

- [pupoansie 06pa3oBaHUd NYCTHHH H3YYdJIHCh B JIByX NYHK-
rax. TlepBeli M3 HHX, KAK Pa3s XapaxkTepHbld s yCTHIHHOTO
aaummadra, OLUI PACNONONKEH B OKPECTHOCTAX KEAE3HOAO-
poxnoll cranuun Yu-Azxu, npubausurensno B 100 kM K
pocToky ot r. Mapwnl, TypkmeHCKOH CCP, B BOCTOYHOH HaCTH
nycroing Kapa-Kym. Tunnunbnmu 06'beKTaMH 3JeCh ABASITCA
Gapxannble meckH W caxcay/. Mspeaxa BcTpetaloTCi CKy/HHE
TpaBb: uasic ¥ cenuH. Ilepsblfi U3 HUX, MECTaMH OK PHIBast
GapXaHbl MECKOB, CAYXKAT NOUTH EIHHCTBEHHBIM KOPMOM A
MHOTOUHCJICHHBX OTap KapakyJ/JeBbiX OBEl, PasBONMMBIX IIDH
ckoToBOLHecKOM cosxose Yu-Amxu. Ceaun Bcrpeuacrcs sHa-
YUTeJAbHO PEKe B BUAE €IHHMUYHBIX BHCOKHX H TONENTEBIIHX
kyctoB (dur. 9). TIpouspacTafpomuil 371eCb cakcaya OTHOCHTCH
K HH3KOPOCJOMY KyCTapHUKOBOMY THIIY (ur. 14), npuuem
cpejd pacTyumero cakcayJaa BCTPeHarTCsd MHOTOUYHCJEHHBIE
yixe 3acoxuiue KycTol. bapxaHbl MECKOB HMEIOT HAa MOBepPXHO-
CTH PE3KO BHIPAKEHHBIH MuKpopensed, HaOMUHAIOWHA MEJKYIO
psbb Ha BOJHOH NOBEPXHOCTH TpPH caabom merpe (¢ur. 15).
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Cpenu GapxaHOB HepeaKo MOKHO BCTPETHTH TAKBIPHl U Me-
CTa BBIAYBAHHH C MJIOTHOH TJHHHCTOM NOBEPXHOCTHIO, MOKPbi-
TOH TBepAOH KOPKO#, Ha KOTOPO# HAGMIONAI0TCS GenecoBarbie
1N00exaloCTH. ' _

Ilonessie paGorsl B yxasansom NYHKTE NPOUSBOLAUAUCH B
-aprycre 1936 r., koraa tpaBa Gruia Y¥XKe 3acoxiueidl u gmena
NIECOHHO-JKE/NTOBATEIA IBET, MOYTH HE OTAHYUMBIE OT BeTa
neckos. Bech aamamagr umes PE3KO MOHOTOHHYIO OKpacky,

Pur. 14. Kycr caxcayaa

M TOJBKO KYCTH CaKcay/Ja BHIAE/ISJIACH TEMHBIMH NATHAMM,
Kpome o6siunoro CHEKTPOrpadupOBaHUs MPH POLHLIX o6pa3so-
BAHUH, 3IleCh M3yYajach 3aBHCHMOCTD OTpaxKaTeabHOH CIoco6-
HOCTH OGapXaHHHX IIECKOB OT HANpaBJ/eHHs, BHICOTH H pac-
NOJIOMEHHST OTHOCHTENbHO  OPHEHTHPOBKH MUKpoOpeabeda,
COJIHIA.

Hexoropoe umcao o6mwexros MYyCTBIHU! OTHEJBHO TNECOK,
HJ, NECYaHUKH, IVIHHA, H3BECTHSK H HEKOTOpHIE Apyrue Gbian
M3Y4CHBl B MaGOPAaTOPHBIX yCJAOBHAX Ha o6pasuax, npuseses-
HelIX u3 Cpepmeil A3um.

Bropo# nyuxr nosesnix paGoT 6Bl pacmosoxen Ha OKpau-
He T. Mapwl u sisaserca XapaKkTepHBIM IJas oasuca (MepBckuil

e

‘oasuc). OCHOBHEIMA OO'BEKTAMH 34eCh SBJIAIOTCH XJAONKOBbIE

noas W nmednna. Mepsckuit oasuc npoctHpaercs Ha 100—
120 xm c rora Ha ceBep ¥ no 60 kM ¢ Bocroka Ha 3anan. Om
‘HOKPHIT TYCTOH CeThIO apbiKOB, NHTaeMHx p. MypraGom.
-X/IONKOBBEIE NOJA ObIM H3yueHb NEpe] 3alBETAHHEM H B Ie-
‘puon nBeTeHus. 3aTeM 31eCh Oblia H3yyYeHa CHEKTpPa/ibHas
‘OTpaxkaTesbHas CHOCOOHOCTb Kaparaya, HauboJee pacnpo-

dyr. 15. BapxaHHBIH mecok

CTPaHEHHOH 31eCh NOPOJbI AEPEBbEB C IyCTONH KPOHOMH, TPaBh
SHTaKa C CepoBaTO-3e/qeHOH OKpACKOH, rpy_mosox? Jpopord,
NOKPBITOH TOJCTHIM cJoem (o 5—7 cM) Jaéccosofi nbmunn,
HaKOHeIl, MyTHOI, KODHYHEBOro IBeTa BOJBl B apuikax. [lo-
JeBHe paboThl NMPOU3BOJUINCH B TedeHue Hioaa 1936 r.

FopuHblil pafiown

[TomeBrie paboTH NPOU3BOAUJIHCH B OKPECTHOCTHAX KypOp-
ta Teb6epza, ?(Ayxapcxoro p-Ha, I'pysunckoit CCP, B Teuenune
cenraopsi 1937 r. Kypopr Tebepnma pacrnosoxeH B A0JHHE
TOpHOH peku, HOCHAIEH OJHOMMEHHOE C HHUM Ha3BaHHe, HA Bbi-
cote oxoao 1300 m manm yposuem mopsa (38). Ou oxpyxen
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BLICOKHMH TOPHHIMH XpebTaMu, MOCTHUTAIOIIHMH BHICOTH 3500
u 6osee M. B gmoaune, mo o6ouM OeperaM PexH, PacCloOa0KeH
B3pOCABIHA JIEC, TFJaBHLIM 06pa3oM XBO#HHBIX ©0POL (COCHA,
‘eNb)—B CEBEePHOM YaCTH AOJHHB M NPEHMYUIECTBEHHO JH-
CTBEHHBIX NOPOJ— B I0XKHOH, Trje JeC, NOCTENeHHO peled,
ncyesaet okosao Kuayxopckoro mnepesasa. B secHom maccuse
yaCTO BCTPEUAIOTCH COUHbe (3ajuBHBIE HJAH CYXOJOJbHbIE
6aMxKe K CKJIOHAM) JYra, nepexojsllie Ha CKJAOHaX B MacTOH-
upi. Ckaounl rop 6oabllefl yacThIO NMOKPBITH TyCTHIM, HpeH-
MYIIECTBEHHO COCHOBBIM, J€COM, [OJHHMAWQIIHMCS HAa BBICOTY
10 1000 M. Penxo, 0pd BHX0AX KOPEHHHX TODHBIX IOPOZL,
CKJIOHB TOp OOHAXEHB. Brime JecHoro nosca, 10 caMoH
BepUIUHBL XPe6TOB, PACHOJONKEHH anbHuiCKHE Jyra.

B naunom palioHe OblJM H3yYEHB CJAeAYIOIHE NPUPOIHBIE
o6pazoBanus: ‘

1. Jlyr anennfickuit, Bc/eacTBue HACTYNJICHHA OCEHHEro
nepuoia TPaBsHON TOKPOR ObIJ yXKe B 3HAYHTENbHOH CTemeHH
[TOJCOXIIHM, a OTJAEJbHBIE BHAb TPaB ObLAM NOKPBLITH CO3pe-
BAIOLWUMY CeMeHaMH,

2. Jlyr anpnuACKUE CKOIIEHHBIH.

3. Jlyr-puiron (nmactbuime) €O CKYyIHOH pPaCTUTENLHOCTBIO.

4, Jiyr couHnift (3a7MBHOMN) B HU3KUX MECTAX JOJHUHH, NOKDHI-
Tei ipKo3e/ieHOH TyCTO# TPaBOH. ‘

5. JIyr CyXOHOJ/bHBIA Ha BO3BHIIEHHLIX MECTax JOJHHH,
MOKPHITH CKYZHOM HH3KOPOCJOH yXe 3acexaiouled TpaBoi.

uG. CkJ/IOH TOpH, 3apociiefi TPaBOH, 3acnexTporpaduposaH-
HE ¢ pacCTOSTHUA HECKOJBKMX KHJIOMETPOB.

7. O6wuil QoH HOJAMHBI, 3aCHEKTPOrpagupOBaHHbIE C TOTO
KEe PaccTOsHHUIA.

8. Dajku, nmOYTH OTBECHBE CKJOHH OBPAaroB MO JAOJHHE,
CJA0XKEeHHbIe H3 CBETA0CEPOro NeCYaHNKA H OCHINAI0MIXCS IECKOB,

9. Kpomka 6asoK, MOKPHTas#s HM3KOPOCJIOH PeAKOd H yxe
3acelxamouiel TpaBo#.

10. Ceno, caoxensoe B CTory.

11. Baayunl cyxue B pycJe ropuod pexu Jlxemarar.

12. To e — MOKpHIE,

13. Bona B TOH xe peke.

14. O6HaxenHble CKaJsbl Ha CKJOHAX rop KPacHOBaTO-Gypo-
o uBera.

15. Orie/bHble BHIXOAH TOPHHIX MOPOJ HA BEPIIHHAX XPeb-
TOB, CEpble C 3€JEHOBATHM OTTEHKOM.

16. Ochins Ha CKJOHAX TOP.

17.0 ['pyurosast nopora, cyxas, Ma/JO HaKaTaHHas 0O KaliTa-
HOBOH NOYBe.

Faasa VI

CBOJIKA JAHHBIX 110 CHEKTPAJIbHOM OTPAYATENBHON
CMIOCOBHOCTH MPUPOJHBIX OBPA3OBAHUNI

[Moayuenubie B peay]bTaTe BBHINIONHEHHOH paboTH CheK-
TpaJbHble KOIPPHIUEHTH IPKOCTH 7 IPHPOAHLIX o6pasoBaHui
CoAepxaTCH B MPU/IAraeMOM KaTajore (cM. mpuaoxenne 1),
a cnexTpaibHble KPHBHE, NOCTPOGHHBIE MO 3THM koadduum-
efitaM, H306pakeHnl B IPUIATaeMOM atJace (CM. IPHIOKEHHE 2).

14. JlecHble HacawJAeHHA M KYCTapHHKH

CreKTpaJbHash OTpPaxaTesbHas CIOCOGHOCTD JeCHHX HAaCaX-
Nenvii H KyCTapHHUKOB, KaK ¥ C/€L0Ba/I0 OXHIATh, MOABEPKEHA
3HAUMTE/bHHIM H3MEHEHHAM B 3aBUCHMMOCTH OT C@30HA TOAd
u ¢assl pereranuu. Oanako GOJBILHX pasauuHilt B OTpama-
TeJapHOH CNOCOGHOCTH OTAEJBHHX NOPOJ HJM BO3pacToB
JADEeBOCTOSl B onpejleseHnyio ¢pasy Bereranuy, Boobie roBops,
e mabmogaercda. [loaTomy BCe KpPUBHIE OTPaxKE€HHs JECHBIX
HACAKAEHHHA ¥ KycTapHukoB Oblau OObeAHHEHB B CJ€IyIOliHe
geThipe rpynnbx, npeacmmmomne OHpQ)IEJIEHHHe THUHB
(@ur. 16).

Tun 1. OTpaxare/npHas cnOCOGHOCTD NMOCTENEHHO H OUEHD
He3HauuTeJbHO BO3pacraer oT (UOJeTOBOr0 K KPACHOMY
KOHIY CHeKTpa, 0CTaBasch nouytuH OGes H3MeHeHH# Ha BCeM
npOTAXKeHuH HHppaKpackoi o0aacTH CneKTpa M COXpaHsii
TOT yPOBEHb, KOTOPOTO OHA AOCTUTAeT B KPACHOM ydacTke.
TaxuM 06pasoM, KpHBHE JAHHOIO THNA COOTBETCTBYIOT NOUTH
HeHTpaabHO CepoMy (QOHY C 4yTh 3aMETHBHIM XeJATOBATHM
und GypoBaThHIM OTTEHKOM.

Tun 2. OTpaxaresbHas CHOCOGHOCTB BO BCell BURUMOH
obaactu crmextpa (M 400—650 mp) ocraeTcs Ha JOBOJBHO
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nuskom yposue (r;=0.02—0.05); oxoso A 550 my HadaoLaeTCs

cnabmil MakcumMyMm. B uHdpakpacHOd 006.1aCTH OTpaKdTe bHAN
CHOCOGHOCTh MOBBINIEHHAs, OAHAKO 3HAYEHHA KOIPPuUHEHTOB
sproctd He npeBocxoaatT 0.10—0.20, 4TO ABASCTCS HEBLICOKHM
LISt pacTUTEesibHLIX 00pasoBatuil (cm. nasace). Taknw obpasoy,
KPHBBE BTOPOTO THUNA COOTBETCTBYIOT TEMHO3EJNEHOMY MaJ0
HaCHILEHHOMY (oHy.

Tun 3. Orpaxarenbuas cnocoOHOCTb B BUAMMOI o0/1acTy
CHeKTPa 3aMETHO BEHINE, YeM B NpeAbllylleM Caydae; Tew
He MeHce OHa ocraercs B obumem HesbCokoil. Maxcamym
B MEJATO-3eMeHbX Jyuax, okoao A 550 my, oOycC/IOB/ICHHBIN

i
o2+ /w 4-v mur
- N\\M S mun puemi
o7t //"\“:;‘M\;:/__{_/U T
- f’” T-i0 e x00E
m—
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20 . T | . !
/74 S0 507 700 mpe A

dur. 16, ThrauHple CneKTPaibHbIC KPHBBIE OTPAMEHHA
ACCHBIX HacaseHui

HACHIILEHHO! 3eJeHOH OKpackoil paCTHTEJNbHOCTH, BHIPAXKEH
sHaunTeJbHO pesue. OTpamaTespHas CHOCOOGHOCTL B nHppa-
KpacHoi 00/aCTH CHEKTpa, HauuHasg ¢ A 700 mp pesko BO3-
pacTaeT M OCTaeTCs OuYeHb BHICOKOH Ha BCeM MPOTANKEHHH
570l 06JACTH CNEKTPa — NPOsBACHHE TaK Ha3bBAEMOIo 5(-
dexra Byna, npuueM k03P QunueHT APKOCTH JOCTHIART 0.6—0.7.

Tun 4. OTpaxarteabHas CIOCOGHOCTb B KOPOTKOBOJAHOBOI
noJOBHHEE BUAMMOH o6aacTu cnextpa (oT A 400 mp a0 A 550 mp)
ocTaeTcss B O6HieM TaKOM Ke, Kak ¥ B IpeAblAylieM Cayudac.
OnHaKo Jajee N[O CHEKTPy OTpaxaTeJpHas CIOCOGHOCTB
60Jiee HAH MEHEE PE3KO BO3PACTaeT H OCTAeTCs BHICOKOH Ha BCeM
NPOTSKEHHH OPAHKEBO-KPACHOrO ydYacTKa BHIMMOH obaactu
¥ B uHppakpacHoi ofinactu cnextpa. KpuBbie uersepTOro
THI4 COOTRETCTBYIOT OPaHKeBO-KPACHOMY (OHY.

Taxkum 06pa3oM, Ha OCHOBAHUH CACJAHHOTO NOAPA3AE/]CHHS!
KPHUBBIX OTpa)KEHHsI JECHBX HaCaxXJeHWd u KyCTAapHUKOB
OTPaXaTeNbHyl0 CHOCOOGHOCTH MNOCJAEIHMX MOXHO OIHCAaThL
caenyiomumM o6pasoM.
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B 3uMHM#A TepHOL OTpaxareibHad cnocoBHOCThL BCeX
HacaxJeHuil JUCTBEHHBIX TOPOL MOKET O6BITH OTHECEHA K
meppoMy THOY. B yxasanuwBlil nepuoj BCe pacaxpesust obJa-
galoT B o0meM CepeM TOHOM C HESHAUNTeJNbHBIMH XKeJTOBa-
THMH HAu OypOBATHMHU OTTCHKAMH. Tem HE MeHee pa3juuue
B OTHOWIEHHH OfIledt SPKOCTH JUIf PASHEIX NOPOL MOXKeT OhTh
pecbMa 3HAYMTEJBHBIM. TaK, COMOCTABAAS KPHRBIE OTPaXKEHAR
OTZeAbHHEX NOpO4 ¥ PasBbix BO3PACTOB APEBOCTOA, MONKHO
JerkO 3aMeTHTh, 4TO Haubojdee TeMHBIMU SBAIOTCH fepesa
¥ JUCTBEHHHIA MOJOIAHX APEBOCTOCH, cpeanuit KOG duUneHT
APKOCTH KOTODHIX PABEH npuOAR3UTENBIO 0.05. Bosee cBeTARM
gBagercd JAy6 MOJNOAOrO APEBOCTOMH, koa(QHUDHEHT JPKOCTH
KOTOPOTO paBeH B CpeaHeM 0.06. Euwie ©6osaee CBETAbIMH
ABASIIOTCSl JUMA CHENOTo JPeBOCTOs H ocubd MOJIOJOTO Ape-
BOCTOSl, CO Cpeauus KO3hGMUIUEHTOM APKOCTH 0.08. Hakouen,
camoit cgetyofl, ¢ ko3 dULHEHTOM FPKOCTH 0.09, oxasnipaeTCd
Gepesa cmesoro ApPeBOCTOH. BoJsee BLICOKast OTpax¥aTeabHaA
CHNOCOBHOCTD TMOCAeNHeH 0OBACHeT s, NOBHAUMOMY, BANSIHUEM
BLICOKOft OTpakaTeAbHOH cnocoBHOCTH CTBOJOB W TOJCTHX
perBefl, NOKPBITHX Genoil xopoi, Kax noxasaju H3MEPEHHUS,
crmexTpaspHas OTpaxatesnpHas cnocoB6HOCTL KOpPH  NeHCTBH-
relbHO OKa3aJach BECBMa BLICOKOH, NpUUEM 3HAYEHHC K09(-
¢duunenta APKOCTH B CpeLHEM nocrturaer 0.22.

XpofiHpie MOPOAB JECHBIX pacaXeHui B NEePHOJ 3HMHErO
BHWja N0 Xxapaxrepy CHeKTPadbHON oTpaxkaTeaLHOH cnocob-
HOCTH MOTYT OBITb OTHeCEHB KO BTODOMY tuny. Kpusbe
OTpa}eHus XBOHHBIX HAaCaKACHHH HMeIoT ¢Jabbid MAaKCUMYM
B JKEJTO-3eJAEHBIX Jyuax, B COOTBETCTBHHU C MaJO HACHIIEHHOH
3eseHOl OKpackoft cTapoff XBOM HAa JA€PEBLIX. [lo xpuBHM
OTpaNKEHHA MOKHO 3aMeTHTb, HUTO caMofl TeMHOH aABJfETCHA
COCHA CreJaoro ApPesocTod, Yy KOTOPOH ko3 unuenT ApKOCTH
nawe B Makcumyme (h 550 mp) paseH BCero Juiib 0.02t.
[TosToMy COCHY CJelyeT OTHECTH Boo6UEe K CaMbIM TEMHBLIM
npUPOLHbLIM 00Pa30BAHHAM.

C macTynJeHueM [epHojia BereTanu#, Koraay JUCTBEHHBIX
gacaxIeHH# TOsABAAETCA MoJoldas JUCTBA, & ¥ XBOWHBIX —
UrJsl MOJIOJOH XBOH, OTpa}xaTesbHad CcIOcOBHOCTh 3aMETHO
A3MeHseTca ¥ MOXeT OHTb OTHECEHA K TpeTbeMy THIY. B stor
nepuosi BCe HacakJeHHs, He3aBUCMUMO OT nopojpl M BO3PacTa,
06.1a/1a10T Pe3KO BbIPAMEHHLIM MAKCHMyMOM B WeJNTO-3eMEeHBIX
syuax, okoao A 550 my. Hapsiny ¢ sTuM pesko BO3pacraeT
oTpaxaTeJsbHas CNOCOGHOCTE BO Bcefi mappakpacHOd 064aCTH
crekTpa. ECAH CPaBHHTH MEXIY co60il KpHBHE OTPaXKeHH:
pa3HBIX MOPOJL, MOKHO OOHAPYXUTH caeavioniee. ‘

1. B puaumoifl oGaacTu CHEKTPa (M. 400—650 mp) BCe
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KPpHBEIe, HE3aBHUCHMO OT 1O

MMEIOT G0JIee WM MeHee OJHHAKOBHE X0 IO cnektpy. Taxk,
HaYMHAg ¢ (QHOJETOBOro KOHLA cnexTpa (
A 500 myp KpUBBIE OYEHB HOJOrO IOAHUMAICTC
¢ 500 mp. 10 A 550 mp Haba0IaeTCH OYEHD

KPYyTO# noanem,
AOCTHralomMAY MaKCuMyMa 0ko40 A 550 my. [Tocae 3TOr0 KpHBbIE
7
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Pur. 17. Cpenmue cnexrpambinie Kpupble oTpaxe-

HHsl JICCHBIX HACAMACHHH JMHCTBEHHBIX U XBOHHBIX
NOpox B JeTHHH nepuoy,

foJiee MM MeHEe [0J0r0 ONyCKATCA, OCTABAACHL HA BCEM
IPOTAMEHUN IJIMHHOBOJIHOBOH TOJOBHHL BHAMMOH 0643CTH
crexTpa (2o A 650 my) BHe, yem Y KOPOTKOBOJHOBOMH. lanee
MOXCHO BHIETb, 4TO B CPEAHEM KPUBLIE OTPaXKeHHUs XBONHBIX

ry = Juemben nopods
= FBounee nogodss
0. (.? - )

a7

Honadod nucm
Honwsr pueem

a0l . s .
(2714 SEY 600 7090 »
®ur. 18. CrexTpasbHbie Kpusble OTPANEHHNA JECHBX

HACaMIEeHNA XBOHHBIX M JHCTBEHHBIX nopox B assi:
«MOJIONOH JIMCT» M CHONHBI JHCT»

NOpOA pacnoONOKeHL HHKe, HexeJ KPpHBBHIC JHUCTBEHHBIX

nopox (¢qur, 17). Taxum o6pasowm, XBOHHLIE NOPOAK, 06aaLan
B CpelHeM MedblIell OTpaxaTegqbHOR CHOCOGHOCTHIO, OKa3hi-
BAIOTCS GOJIee TEMHBIMU, HEKEJH JHUCTBEHHbIE HOPOLH.

2. MiKcuMyM OTpaxeHus: B BUAHVMOH 06/1aCTH COeKTpa y Bcex.
HACAXKNEHUH, HE3ABUCHMO OT NOPO.1bl H BO3PACTA, PACHONOKEH
OKOJI0 A550 my., PR

3. OTpaxarensHas cnoco6HOCTS HacaxIeHul, He3aBHCHMO
OT NMOPOAB H BO3pacTa, B a3y «MOJOIOH JHUCT» BbILIE, YeMm
B caeayromyio ¢asy «noaubi auct» (¢dur. 18). U3 atoro cae-
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ponul, Bo3pacra U (asu Bereranuu,

A400 mp) u no
1 BBepX. 3aTem

JyerT, 4TO 10 Mepe PasBUTHUs ¥0Jlonoﬁ JUCTBH ¥ JIHCTI;(:.)I::-}I)};;();
nOPOA M MM XBOM 'y XBOWHBIX, HaCam/leHHd x{ec L0
temueoT. OAHAKO X0 [0 CUEKTPY B 000oux caytaax a
eTca Gosee uau meHee oaumHakoBbiM. Caei0BaTe/bHO, oxqzac @
gacaxjeHuii ¢ usMenenneMm aspl BereTaluyu NOYTH He M
Hﬂe[gci}xezlyxomyro basy «nosauas (eTHas) 3eJeHb» O'l‘pa“)'lr(éi;
TeAbHas CHOCOGHOCTb JHCTBEHHBIX TOPOA CHOBA CT/aHOB o
BLICOKOH M IpUTOM O60Jee BHICOKOH, uyem B (asy «MOJOA
auct». Taxum ob6pasoMm, no3- .,

IHUM JeTOM (10 HACTYNMACHHA ot
OCeHHEH pacKpacku) JecHble [
racaxjeHust cperaeror. Ha- y
060poT, XBOHHLE MOPOAbL,
KAaK [0Ka3LBAIOT KPUBLIE OT- 45T
pameHus, cTaHoBATCA GoJgee
TEMHHMH, NpudAKKAACL K
3UMHEMY BHAY. 04

4, Ha MHOrMX KPUBHIX OT-
paxkenus, Hanpumep, ayOi,
Gepessl, JHIbLI H ApPYTHX, B oo
Gdassl  «MOJAOAOH JucT» M 4If ’
«NOJHBIA  JWUCT» OTUYETJAHBO
BUAHL BOJIHBI, COBNAAdIOLHE
nOo CBOEMY NOJOKEHHIO C N0- )}
J0CaMU HOTJAOLLEHUS] XJA0PO- Los
¢duaja, HAlIPUMED OKOJAO A
58> mu u 615 myp.

5. Orpaxkareabnasg cno- 47}
coOHOCTh HACAaKACHHHA B HH-
dbpaxpacHoil obaacTu cuex-
Tpa, HauuHas ¢ A700 my gol L
OKa3kIBa@TCs pPas3qHuHOd y AW 7 w00 4

pasuuix mopox. Tax, HAR" g 10. CrexTpajbHLe KpuBsie 0OTpa-
MeubuieH OTPAKATEABHON  yyeynn secupix HacauAEHHH PASHBIX NO-
CHIOCOBHOCTHIO 00/AA3ET €4b.,  pon B JeTHMII NEPHOL BnH((bpaKpaCHO!’f
CocHa OTpax<aeT HECKOJNDKO obaactH CrexTpa
ute., Eute Goabure oTpa- . :
?KoaﬂebT 6epe3;. Haxoneun, CpaMOﬁ BBICOKO# OTpaxaTeJbHOH Cno-
cobuocThio obaazaer ocuHa (dnur. 19). , ’
Ko Bcemy cxasanHomy cjaenyer emle NPUOdBHTH, YTO
B NepHo,j BereTanuu OOBIYHBIA MAaKCHMyM B BHAMMOHR 06113'(:‘”1
crekTpa OkKo0JO Ab50mp y chnesoro ¥ MOJOLOro . APEBOCTOA
COCHBbI BHIPAXKEH He CTOJb PE3KO, KaK y OCTaJbHBIX HOPOH,::,
Kpome Toro, y MOJIOZOrO JAPEBOCTOS COCHBI B (ha3y «MOJIOLO
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JHCT» OTpaxaTesbHasg COCOGHOCTD BO BCEM OpaHKeBO-KPaCHOM
yuacTKe CrneKTpa ocTaeTcs B o6meM OAMHAKOBOH M [IPUTOM
Ha ypOBHE MaxCHMyMa OKOJIO AH50.mp. Y cnenoro ApeBoCTOR
enu, Buobme manbosee TEMHOA TOPOILI HacaxXIeHH# 1o
CPAaBHEHMIO ¢ APYTHUMHM NOPONAMH, B (azy «MOJON0H JNHCT»
oTpaxaTeabHas CloCOGHOCTb HEOXHMJAHHO OKasanach BBIIIE
ye TOJDbKO [0 CPABHEHHIO C €JbI0 3UMHEro lepuoia, HO K IO
CpaBHEHHIO CO BCEMH JIHCTBEHHBIMM MOPOJAMU B 9TY (dasy.
OueBnAHO, 3TO OO6BACHIETCA BAMSHUEM MOJOJOH XBOH, KOTO-
pas 0 HAcTyIJIeHMss HOPMAJbHOTO pasBATHS ura  ObiBaeTr
O4YeHb CBETAOH, UYTO MOMKHO HaGJAIOAATh HENOCPEACTBEHHO.
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dur, 20. CrekTpaabHble KPHBbIE OTPAMEHHs €JOBOrO Jeca i Jyra MpH
M3YUCHHM C CaMOJETa M B HA3EMHBIX yCIOBHAX

[pr macTynJennn OCEeHHeR DACKPACKH BCE HACAMIECHHA
JIMCTBEHHBIX MOPOJ MO Xapaxkrtepy oTpaxaTeNLHOH CTIOCOGHOCTH
MOTYT 6LITb OTHECEeHB K 4eTBepTOMY THITY.

Kak yxe OBJIO OTMEUEHO, H3Y4EHHE cnexTpalpHO# oTpa-
JKaTeabHON CIOCOGHOCTH JeCHHX HACAXKIeHHH NOKasasno, uTo
60MbIAX PA3TUYKI B OTPamaTeNbHON cnoco6HOCTU B BUTHMOH
06MaCTH CheKTpa B OMHY Kakywo-au00 (asy, B 3aBHCHMOCTH
OT 10poaH, He Habmogaercs. MOKHO TOJbKO 3aMETHTD, 4To
8 HEKOTODHIX CAyuasX MOJOjbe JPeBOCTOH OKa3HBATCA
HECKOJIbKO CBeTaee, 4eM CheJble.

80

S

Ta6auua 7
Cpednue cnexmpanbrvle KoadhbuyieHmol SIPKOCMI NECHBLX HacadcOerui

‘ T wmw n H Moaoxoi anct flognnit JucT
A
3
-
mmere. | xmoftn. | amcrmen.| xeOWH.
muy 1 2 | aucte. | xnoftw, 4 nopox | mopoxm | mopoxs | mopoat
MOPONH | NOPOLBL

[
0.043} 0.034] 0.051] 0.037 0.031\ 0.033

400 | 0.061} 0.017 0.033

410 | 0.061| 0.017] 0.043| 0.035] 0.053| 0.037 | 0.038 0.033 | 0.032
490 | 0.060| 0.017| 0.044| 0.037) 0.056, 0.039 0.038 | 0.034 | 0.036
430 0.060“ 0.018] 0.046| 0.038| 0.060 0.040l 0.042 | 0.036 | 0.033
440 | 0.060| 0.018| 0.047 0.033| 0.061 0.041\ 0.042 | 0.033 | 0.033
450 | 0.060| 0.018| 0.050| 0.039, 0.062 0.013 | 0.043 | 0.040 | 0.034
460 | 0.060| 0.018} 0.052 0.040\ 0.064 0.044\ 0.045 | 0.041 1 0.035
470 | 0.060| 0.018} 0.054] 0.042 0.069 0.045 | 0.047 | 0.041} 0.037

¢ 480 | 0.060] 0.017| 0.055 0 013‘ 0.076/ 0.046 | 0.048 | 0.041 | 0.033
490 | 0.061| 0.017| 0.058| 0.044] 0.079 0.043 | 0.049 | 0.041 | 0.038
500 | 0.062| 0.016| 0.063| 0.047| 0.083 0.052 | 0.053 | 0.044 | 0.042
510 | 0.063| 0.019| 0.073} 0.054) 0.091 0.060 | 0.062 | 0.051 | 0.046
520 | 0.065! 0.024{ 0.090} 0.064 0.112 0.078 | 0.072 | 0.069 | 0.056
530 | 0.068| 0.027] 0.113} 0.079| 0.134 0.101 | 0.088 | 0.089 | 0.070
510 | 0.070| 0.031| 0.126| 0.089) 0.151} 0.114 0.101 | 0.102 | 0.078
550 | 0.072| 0.031| 0.135| 0.095 0.168 0.123 0.108 | 0.111} 0.083
560 | 0.074! 0.031) 0.132| 0.095 0.178 0.115 0.108 | 0.107 | 0.082
570 | 0.074| 0.031] 0.125| 0.088) 0.191} 0.111 0.101 | 0.095 | 0.076
580 | 0.076 0.028| 0.115 0.081] 0.193 0.100 0.004 | 0.083 | 0.068
500 | 0.077) 0.027] 0.108} 0.079) 0.196] 0.092 0.092 | 0.075 | 0.066
600 | 0.078] 0.028) 0.104 ().()78\ 0.195 0.085 | 0.092 | 0.075 | 0.065
610 | 0.079| 0.026] 0.098| 0.080 0.191} 0.080 0.094 | 0.068 | 0.066
620 | 0.079| 0.026] 0.095 0.078) 0.193| 0.075 0.000 | 0.063 | 0.065
630 | 0.080 0.027] 0.092| 0.076| 0.193} 0.072 0.038 | 0.061 | 0.064
640 | 0.080 0.026] 0.089| 0.075| 0.190) 0.069 6.087 | 0.060 | 0.063
650 | 0.080] 0.022| 0.087| 0.074| 0.193} 0.067 0.086 | 0.058 | 0.062
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B ra6aune 7 naHb CHeKTpajabHbIE kK03 duumnen o SIPKOCTH
OTHJIbHO JJ/If KaMXIOTO ONHCAHHOTO BHIMIE THNA, NPHYEM /s
TPpeThero THNA 3HAYEHHUA JAHH OTHEJAbHO JIIS JHCTBEHHBIX
H 1j4s XBOUHBIX TOopox. B To#l ke rtabaune JaHpl, Kpome
TOro, cpeisde 3HaYeHHs] KOIPPHUUMEHTOB OTACABHO A/ HEKO-
TOPHIX (a3 1/ JUCTBEHHBIX H XBOHHBHIX NMOPOA. B Tabamme 8
AAHbl 3HAYEHHS] KO3DPUUHEHTOB SPKOCTH JETHErO nepuona
B HHppAKpacHOA 06JaCTH CNEKTPa, OTIeAbHO s qeThpex
riaBHHX nopoa. Ilocaegnue noxassiBaior OTMEYEeHHYI0 BLIIIE
Tpazauuio OTpaxaTelbHOH CHOCOOHOCTH B HH(PAKpacHO
06J1aCTH CHEeKTPa B 3aBHCHMOCTH OT MODPOAHI.

Tabauma 8

Cpednue cnexkmpaabivie Ko3gduyuenmot APKOCIMU  AeCHbLX HacadxcOeH Uil
8 ungpaxpacnoli obracmu cnexmpa (8 aemuuii nepuod)

A mg Eab Cocua | Bepeaa; Ocuna A my Eab | Cocna | Bepeza| Ocuua
700 — — — — 800 0.173] 0.309, 0.405 0.596
710 — | 0.114] — — 810 0.172) 0.310] 0.411} 0.601
720 0.088 0.150] — — 820 0.173] 0.310] 0.418| 0.606.
730 0.141] 0.2100 — - 830 0.177) 0.310] 0.420| 0.609
740 0.165| 0.250, — —_ 840 0.180] 0.310] 0.421 0.610
750 0.174| 0.269] — — 850 0.182; 0.310] 0.422! 0.611
760 0.178 0.281] — | 0.542 860 — 1 0.310] 0.422 0.612
770 0.177) 0.290) — | 0.562 870 — 1 0.310{ 0.122] 0.613
180 0.176, 0.299, — | 0.578 880 — — — | 0.614
790 0.174] 0.304] 0.398] 0.589

Hsyuenne cnektpajabHON OTpakKaTeJbHOd cnocobHoCTH
CIEJOro €J0BOr0 ApeBOCTOSi C CaMOJeTa [10Ka3aJo, 4TO Ha
BCEM NDPOTSMKEHUH BUJAUMOH OO6JacTH CnekTpa OTpakaTeJbHas
CIIOCOGHOCTh  OKA3LIBAETCS 3HAUMTEJLHO HUKE, Yem npu
OObIMHBIX HaseMHBIX uaMepenusx (dur. 20). DTo asrenue
MOKHO, HOBHIUMOMY, OGBACHUTD TEM, 4TO [PH CHEKTPOrpa-
¢upoBanun ¢ camosera, T, €. B HAaZHPHOM HanpaasJeHUH,
B COeKTPOrpad rnomagasu Jydd, OTPaKeHHLE KaK OCBelleH-
HLIME COJNHLEM YacCTAMH JecCa, TaK M 3aTE€HEHHLIMH y4acTKAMH
(mpoMexyTkaMu MEXNY nepesbsmu). [locaenuue, OTpaxamolliyge
TOJILKO paccesiHHbll CBeT HeGa, KpoMe 0CJIabJISAIONIero BAMSHUSE
Ha OOWLYI0 SAPKOCTH JIeCa, AO/IKHBI eue BJAHSITH Ha CleKTpaib-
HO€ pacrnpejesieHHe OTPAMEHHOTO JECOM CBeTa B CTOPOHY
TOBBILICHAST OTPAXATEAbHOR CIIOCOOHOCTH B KOPOTKOBOJIHOBOM
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yactu cnektpa. JleficTBUTe/IBHO, KPUBHIE OTpa}eHHA Jeca,
NoJNyyeHHbe MPH M3MEPEHHH OTpaxkaTesJbHOH CNOCOGHOCTH
¢ camo0J/eTa, IO0Ka3hBalOT TNOBHIIEHHYIO OTpaxaTeJ bHYIO
cnoco6HOCTh B YKa3aHHOM yuacTKe CIeKTPa N0 CPaBHEHHIO
C KPHBLIMH, NOJyUeHHHMH TPH HA3eMHLIX H3MepeHudax, Bauauaue
BO3AYLIHOH IBLIMKH 3J€Ch €l1Ba JH MOIJO CKa3aTbCH, NOCKOAbKY
crnexrporpadupoBasye C CaMOJIETd [HPOH3BOAMIOCH C BBHICOTH
Bcero B 300 M. Caenyer OTMETHTH, YTO BO BpeM: CHeXTPO-
rpadupoBaHus C C€aMo0/I€Ta NPOCTHIM IVasoM HabJ/a104a/aach
KHHTEHCHBHO roay6as OKpacka 3aTeHEHHHIX IPOMEXKYTKOB MEKILY
OT/eNbHHMHI JepeBbAMH.

15. TpasgHble NOKPOBBHI

[To xapaxrtepy cnexTpaibHOH# OTpPaXaTeAbHONH CIIOCOOBOCTH
TpaBsiHble NMOKPOBB MOTYT ObITH [OApa3fe/eHbl Ha JBE OCHOB-
Hble rpynnel. K ofHOM rpynne c/ieiyeTr OTHECTH Te MOKPOBHI,
KpUBHEe OTpPaXeHHs KOTODHX HMMEIOT THUOHYHBIA A4 PacTH-

TA
g3 F
‘ 7-v mun
azt /\
2-0 mun

art G~¢7 1mun

/____/_\’—-j"?“"7 i
a0 P TPUTR s - |

00 §Y//4 77//4 708 A mp

$ur. 21. TunuuHele CHEXTPANbHBIE KPHBLIE OTPAMCHUS
TPABAHLIX IHOKPOBOB

TeabHblx o6pasopanuil BuA. OHH 006/37a10T OGBIYHEIM MaKCH-
MyMOM OTpaeHHsS B IKEJTO-3€JCHBHIX Jyd4aXx H BEICOKOH
OTpaxaTeJbHOi CIOCOGHOCTDBIO BO BCell MHPpaKpacHO# 061aCTH
cnekrtpa. B aApyrylo Tpyniny BXOAAT TPaBsiHBIE NOKPOBH,
OTpaxaTeJbHas CNOCOOHOCTb KOTOPHIX NOCTENEHHO BO3pacTaeT
OT (HOJETOBOTO K KPAaCHOMY KOHIY CHNeKTpa. 3aTeM Kax1yio
rpynny cjeayetT HoApasieJuTh €ulle Ha nBe MOATPYNNsl B 3a-
BUCHMOCTH OT XaPaKTepa MAaKCHMyMa B XKeJTO-3eJeHBIX Jyuax
(nepBast rpynna) M HaKJAOHA KPHBOH OTpaMeHus (BTOpag



rpymna). Takum o06pasoM, KpHBBIE OTPaKEHHA TPaBSHLIX
NOKPOBOB  MOAPA3NENAIOTCS Ha CJAENYIOLIHE YeTHpe THIA
{Qur. 21).

Tun 1. Cpennss xpuBas OTPAXKEHHsT IOBOJLHO KPYyTO
TNOAHUMAETCS BBEPX OT (DHONETOBOrO K KPACHOMY KOHIY
CHeKTpa, NMPUieM HAKJIOH KPUBOH Y (OTHOWICHHE KO3hPHIHEHTA
APKOCTH B KDAaCHOM ydacTKe cnekTtpa, A 650 mp, k koaddu-
UHEHTY APKOCTH B (HO/IETOBOM yuacTke, A400 mp) pasen 2.6,
a 3HaueHHe KO3 ¢puuHeHTa APKOCTH Bo3dpactaer ¢ 0.082 10
0.216. Oxon0 2600 my, T. €. B OpaHXKEBHIX AYYAX, HABMIOLACTCS
BBHITYKJIOCTE HA KPUBOH — MaxkcumyM. B uudpaxpacuoit o6aactu
CHEeKTpa KDHBAsi MPOMOJIKAET INOJHHMATBECS, NPKYEM OKOJIO
%830 my kosbduuuent spkoctu aocturaer 0.386. K yKa3aH-
HOMY THIY OTHOCSTCS KPUBbIE OTPAXKEHHS BHICOXWHUX (JETHHX)
TPaB OYCTHIHM. XapakTePHLIM AJdf HUX SBAAETCH TaKKe
v o0mas NMOBHILIEHHAS OTPAXKATENbHAS CIOCOBGHOCTD 110 BCEMY
cunextpy. ITostomy oHn 06/2a4a10T NOBOABHO GOABHIOH ADKO-
CTBIO M NECOYHOKENTOH OKpacko#. M3 uucaa usyuennnx ob6pa-
30BaHMA K NAHHOMY THIIy OTHOCSTCHA CEJIHH (CM. dur. 9) u uasc.
[Ipu wusyuenwn cnexTpaibHOH OTpPaKATENLHOH CHOCOGHOCTH
3THX TPaB OHH yXe OBUIM 3aCOXUIMMH H HMEJNH CBETJYIO
NECOYHOXENTYIO OKPaCKy, NPHYeM CEeJHH NPeACTaBIAA COBOMH
H30/1MPOBAHHBIE BLICOKHE (10 OMHOrO MeTpa) KYCThHl, a HJsC —
My4YKo0OpasHbie HH3KOPOCJbIE KYCTHKH Ha nosepxHocTu Gap-
XaHHBIX NEeCKOB, NMOKPLIBABIUHME 3HAYUTEJbHBIE MJAOMIANM.

Tun 2. Cpennsis kpusas OTpaxeHHsi NAHHOTO THIA, Tax
e KaKk U B NpeibAylieM cJaydae, NOCTeNeHHO NOLHHMAaeTcs
BBEDX B HANPABJICHHH OT (PHONETOBOrO K KPACHOMY KOHILY
cnekrpa. OJHaKo, B OTJMYME OT NpPEABAYIEr0 THOA, OHA
uMeer GoJsee MOJOTHH BuA, npuuem y pasua 2.00, a CpenHuil
xos¢pduunent spxoctu Bospactaet ¢ 0.053 a0 0.106. Cieno-
BaTE/NbHO, Ha BCEM MPOTSIKEHHH CHEKTPA KPHUBAA PACHONOKEHA
SHAYUTE/JBHO HMXKE, 4YeM B IpeimaylmeM cJaydae. Takum
06pa3oM, 00pa30BaHHS NAHHOTO THNA OTJHYAITCH OT o6pa-
30BaHMi NMEPBOTO THNA MEHbUIEH APKOCTHIO H 061aKAI0T Gosee
O6ypoBaTo-cepoit okpackoil. B uH(paxpacHoit 061aCTH cneKkTpa
OTpaKaTe/JbHast CIOCOGHOCTb TOYHO TAK XKe MEHbIIE, ueM.
B OPEABIAYLIEM Caydae, npuyeM Kos(h@UIHEHT APKOCTH OKOJIO
A830 mp KOCTHrAaeT MAKCHMAILHOLO 3HAYEHHS, pasaoro 0.276.
Ko Bropomy Tunmy moryr Guith ormeceus: cTapas mpouLIo-
roauss (moGypesias) TpaBa M0C/ae PACTAHBAHUS CHEra, 34pocyu
MOJILIHA K OypbsiHA B KOHIE JETa, T. €. KOrJAa OHM HAUKHHAIOT
3aChlXaTh, H HEKOTOPHIE Apyrue.

Tun 3. Kpusas oTpaxenus Heckoabko moxo:xa Ha KDHUBYIO
NMPEALIIYIMEro Tuma, HO OTAMYAGTCS OT Hee IPHUCYTCTBHEM
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XapaKTepHOro M paCTUTE/bHEIX OOpPa30BaHHH MaKCHMyMa
okoa0 A 560 my, npuuerm kKoaPPUUUEHT SPKOCTH B BTOM
makcumyme pocturaer 0.081. Oanako B uHdpakpacHO# 06.a-
CTH CleKTPa KpUBas MAaHHOTO THIA PACMNOJOXKEHA 3HAUYHTENBHO
BHIIE, YEM KpHBasg BTOPOrO THNA, TNPHYEM KOIDPUIHEHT
SIPKOCTH B Makcumyme oxogo A 850 myp, nocruraer 0.423.
CaejoBaTenbHO, NPUPOAHBIE 0OOGPa30BaHHS, OTHOCHIHECS K
TPEThEMY THIY, OTJIMYAIOTCS 3e/IEHOBATOA OKpacKo# M obaa-
paiot addexrom Byra, xota u B He0OJBIIOH CTeneHH.
K paHHOMY THOy MOryT OLITb OTHECEHH CYXOAOJbHEIE Jayra,
OTJMUYAIONINECS] HU3KOPOCJAOR TPaBoil, HHOrAa OYeHb DEAKOH,
3aTeM [OHMB peK M HeJUHHble CTeNnu B KOHNe JETHero mne-
pUOJa, KOTJa TPaBAHOW NOKPOB, 3aCklXas M BEITOpasg Ha COJHIE,
TepsieT CBOIO NEPBOHAYANBHYIO SIPKO3EJEHYIO OKPAaCKy, 3arem
3anblieHHas TpaBa BJAOJb JOPOT, 3apOC/]H Bepecka U T. J.
Tpetu#l Tun saABasgerca Kak Obl IIePeX0AHBIM OT BTOPOTO K
JeTBEPTOMY.

Tun 4. Cpenssis KpuBasi OTPaXKeHHA 00JANaET Pe3KO Bhi-
paKeHHHIM MaKCHMyMOM B IKEJATO-3€/JEHHX Jyyax OKoJo A
550 mp, TUNHYHHIM 119 pacTHTeabHOCTH. Ilo 06e cTopoHH OT
atoro mMakcuMyMa KpuBas olyckaeTcs, Ipuuem 6oJjee KpPyTo
B HanpapJeHud (HOJETOBOrO KOHIA CHNeKTpa H, Hao00pOT,
B MeHblIEH cTEeNeHW B NPOTHBOIOJOXKHOM HaNpaBJCHUH, THAe
OH4 OCTAeTCH PaCIoJOXEeHHOH HeCcKo/abKO BHule. B urdpa-
KkpacHoi o6JacTé crnexTpa, HauuHasA ¢ A700 my., KpUBasg KPyTo
NOAHMMAeTCA BBEPX H OKOJo A 850 my JOCTHraeT MAKCHMyMa,
rae xosddunuent spkoctn pased 0.594. Taxum o6pa3som,
npupoJIHble 06pa30BaHHs, OTHOCAIHMECS K JaHHOMY THIY, 06-
JaJ4aI0T sIpPKO3e/JeHOH OKPAaCKOH M 3HAYHTEJbHBIM NPOABACHHEM
sthdexra Byna. K raxum o6pasoBaHMAM OTHOCATCH BCe Tpa-
BAHLIE TIOKPOBH C COYHOH TYCTOH PAaCTHTEJbHOCTBIO: COYHEIE
3a/IMBHBlE JyTa, 3apOCJH OCOK, Kamblia M T. IL

KpuBasi oTpameHHus, IOCTPOEHHAd KaK CPeIHAd MEXLy
KPHBLIMH TPETbEro H HYETBEPTOrO THNOB H KOTOPYIO MOMXHO
paccMaTpUBaTh KaK KPUBYIO OTPAaXeHHs CPERHEro pacTHTesb-
Horo Jersero ¢oHa, o6aanaeT LOBOJbHO PE3KHM MAKCHMYyMOM
B KeJTO-3eJeHHX Jyuax OKoJOo A 550 my u BHCOIfOﬁ oTpa-
xKaTeNbHOH Cnoco6HOCTHIO BO BCeH HHPpPaKpacHou OﬁﬂaCTFI/I
cnekTpa, rae xoadduuuedt spkocru pocrturaer 0.40—0.45.

B ra6iune 9 nanol Ko9pULHEHTH SPKOCTH OTHAEJbHLIX
THIIOB M YKa3aHHBIE BhiLIe cpefHie KO3 hHuUMeHTH AJIs JeTHETO
pactureJbHOro ¢oua.

Ecau npocMoTrpers OTHAeabHble KDUBHE OTPAXKEHHA pas-
JHYHBIX TPaBSIHBIX IIOKPOBOB (CM. aTJac), TO MOXKHO 3aMETHUTH
HeNpepHBHLIN XOX OT NOJOrMX KPUBWX NEPBOrO THNA K KpH-
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lTa6aunna 9
Cpeduue cnexmpansrvie KOIPPUYUEHNGL APKOCHIL NP ABTHLX

1noKP0808

T " n . | Cpeanue r,

A my. nag JeTHero
1 9 3 4 TPABAHOLO
MOKpOBAa
400 0.082 | 0.053 | 0.032 | 0.035 0.034
410 0.038 | 0.054 | 0.033 | 0.039 0.036
420 0.095 | 0.054 | 0.036 | 0.041 0.038
430 0.102 | 0.055 | 0.039 | 0.043 0.041
440 0.109 | 0.056 | 0.042 | 0.045 0.044
450 0.115 | 0.057 | 0.043 | 0.047 0.045
460 0.123 | 0.059 | 0.045 | 0.048 0.046
470 0.129 | 0.062 | 0.047 | 0.049 0.048
430 0.136 | 0.064 | 0.049 | 0.049 0.049
490 0.142 | 0.068 | 0.050 | 0.051 0.050
500 0.150 | 0.070 | 0.052 | 0.056 0.054
510 0.159 | 0.074 | 0.056 | 0.066 0.060
520 0.165 | 0.076 | 0.062 | 0.080 0.071
530 0.173 | 0.078 | 0.071 | 0.103 0.087
540 0.184 | 0.031 | 0.077 | 0.121 0.099
550 | 0.194 | 0.085 | 0.080 | 0.134 0.107
560 0.202 | 0.035 | 0.081 | ¢ 132 0,106
570 | 0.210 | 0.086 | 0.030 | ¢ o1 0.100
580 0.218 0.088 0.073 0.111 0'094
590 | 0.224 | 0.090 | 0.076 | 0.103 0.090
600 0.995 | 0.093 | 0.077 | 0.098 0.088
610 0.224 | 0.097 | 0.079 0.095 0.087
620 0.222 0.098 0.030 0.091 0.085
630 0.920 | 0.101 | 0.032 | 0.085 0.084
640 0.213 | 0.103 | 0.082 | ¢.082 0.032
650 0.216 | 0.106 | 0.080 | 0.081 0.030
720 — — — 0.304 —
730 — 0.210 | 0.216 | 0.365 0.290
740 — 6.217 0.259 0.438 0.348
730 — 0.293 | 0.275 | 0.486 0.380
760 — 0.225 | 0.295 | 0.510 0.402
770 0.314 | 0.209 | 0.350 | 0.528 0.439
780 0.323 | 0.236 | 0.360 | 0.542 0.451
790 0.330 | 0.248 | 0.368 | 0.535 0.451
800 0.333 | 0.257 | 0.369 | 0.548 0.458
810 0.350 | 0.265 | 0.379 | 0.571 0.475
820 0.371 | 0.269 | 0.3%6 | 0.590 0.188
830 0.38 | 0.276 | 0.394 | 0.578 0.486
840 — — 0.424 | 0.594 0.509

BHIM C P@3KO BHIPaXEHHHIM MaKCHMyMOM B WKENTO-3e/MeHBIX
Jyyax M C OYeHb BBHICOKHM NOLBEMOM B uadpaxpacHoit o6.sa-
¢TH CMeKTpa, T. €. K KDUBHM 4YeTBEpPTOro THIIA. DTO YKashl-
BaeT HA TO, YTO TPaBfHBE TNOKPOBH OTAUYAOTEA 60bLIAM
pasnooGpasueM OTpaxaTeJpHOR CHOCOGHOCTH H, CeA0BaTE/b-
HO, pa3JHYHOH OKPacKOi. [To aToil mpHUKHE HE BCErjia MOXHO
YCTAHOBHTb YETKYIO TPaHHIY MEKIy OT/AEJbHBIMH THIAaMH.
Boiee TOro, B HEKOTOPHIX CAyuasx NPH H3YHYEHAH OTpaKa-
TeJpHOH CNOCOGHOCTH OBIK TMOMYYEeHB TaKHe KpHBHE OTpa-
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dur. 22. Cnexrpajibuble KPHBbE OTPAXEHHS JECHBIX
HacaX(IenHil ¥ TPaBsHHIX IOKPOBOB B JETHHH IEpHON

JKeHHs, KOTODHE TDYAHO OTHeCTH K KaKOMy-Ja160 OnpejeeH-
HOMY THMNY, HanmpuMep KPHBYIO IBETYIEro HBAH-Yad, AMEIoIY 10
BOJMHL MaKCHMYMOB OKOJO A 440, 540 u 620 mp, npayem
B 1eJOM BCs KpHBas PAaclo/ioXeHa NOYTH HAa OJHOM YDOBHE
oTHOCUTeabHO ocH abcuucc. Jlajee, HA OTAENLHBIX KDHBBRIX
MOIKHO Ha6/10aTh CMELIEHHe OOLITHOTO MaKCHMYyMa B Mpeleaax
ot A 540 mp. 1o A 575 my (cM. auarp. XIX, No 43 u guarp. XXXIX,
e 90). Jlio60NBITHAA KPHBAas OTPAXEHHUs OKasagach y npyaa,
3apOCIIEro BOJAOPOCASIMH H OCOKOH. Ona uMeerT JBa OJHHAKO-
BHIX MaKCHMyMa B BHAMMOH 06JacTd CIEKTpa OKOJO A 500
u 560 mp.

TIpu cpaBHEHHH MeXAy COOOH KPHBBHIX OTpaMEHHd TpaBs-
HBIX NOKPOBOB, C OAHOH CTODOHH, M JIRCHBIX HacaxjieHu# —
¢ ApYyroii, GBLIO 3aMEYEHO OJIHO CYIIECTBEHHO® 06CTOSTENBCTBO.
OKa3a/0Ch, UTO KPHBas OTPAXKEHHS TPABSHBIX MOKPOBOB HUET-
BepTOTO THNA B BHAMMOH 06/1aCTH CHEKTPAa MOUTH MONHOCTBIO
COBMAfaeT C KPHBOH OTpaXKeHHs JeCHBIX HACaXJeHH# JHCT-
BEHHBIX MOPOA JETHErO NepPHOAA, a KPHBasg TPaBiHBIX IOKPO-
BOB TPETBETO THNA — C KPHBOH JECHBIX pacaxneHuil XBOMHHX
nopoa AJs TOro ke lepuoja (¢ur. 22). DTO 3HAUUT, HTO Je-
ToM 06€e yKasaHHbIE [1apbl TPy N HPUDOAHBIX o6pasoBanuit 06aa-
Jal0T Kakaas B o0meM OJMHAKOBOH oTpaxarelbHO# CHOCOG-
HOCTDIO B BUAMMOH 06jacTH CHOEeKTpa M, CJIEAOBATENBHO, HE
MOTYT OHITH AOCTaTOYHO YETKO pasjeJseHs HA a3pPOCHHUMKAX,
[OJYUEHHBX B BUAMMBIX Jyddx.
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<+-Ha OCHOBAHHH MOJYYEHHBIX NAHHBIX MOXHO HAMETHTDb CJe-
AYIOWUK XOA M3MEHEHUS OTPAXKATeJAbHOH CHOCOOHOCTH B 3a-
BHCHMOCTH OT (a3l BEreTaLMn: BECHOH, 0PH NHONBIEHHH
MOJIOLOH COYHOH 3e/IeHH, TPaBSHbLIE OKPOBH 06.1a/4K0T KpH-
BOH OTDaXEHHs YETBEPTOro THMA. 3ateM, mo Mepe yBsgaHusA
M 3aChIXaHHsA 3€JCHU B KOHIUE JeTa, KP#BAA NEPEXOIAT B Tpe-
THA THUI; HAKOHEL, COBCEM 3acOXiuHe TPaBsiHble MOKPOBHLl B
KOHILE OCEHH HJIM paHHel BecHOH 06JajaoT KpUBOH OTpaKe-
HU#, CXOJHOH C KPUBOH BTOPOro THIA.

Kak u B cayvae secunx macamaennit, na HEKOTODBIX KPH-
BRIX OTPaXEHUA TPABAHBIX MOKPOBOB MOMXHO 3aMeTHTb Te Je
XJIOPOPUIATbHBIE MOAOCH HOMJIOWIEHUS OKOAO A) 585 u 615 mp
(cu. CyxoxoubHui ayr, auarp. XL1, Ne 100 u Ap.). ‘

16. Mx4 ¥ adwafiHuKY

Jauuas rpynua UpeACTaBIeHa HEMHOTOYHCJEHHBIMH OGpa-
sopanusaMd. TeM He MeHee W JAf HUX HAGMIOAAETCS GOAbLIOE
pasHoo6pasue B CHEeKTPaJbHOA OTpaxarenbHOMH cr1ocobHocTH,
KOTOpasi MOXET OBITb ONMCAHA CJAEAYIOUMMH YETHIPbMS IVI4B-
HBIMH TUNAMH (CM. KDHBEIE OTPaXKEHHs B aTJace).

Tun 1. KpuBaa oTpaxeHHS NOCTENEHHO MOAHUMAeTcs
BBEDX B HANPAB/JCHHH OT (UOJETOBOro KOHLA CHEKTPA K
KPaCHOMY, NpHYeM Ha BCeM NPOTSKEHHH BHAMMOH u uH(Ppa-
KpacHOH 06/aCTH CIEKTPA OHAa pAclmo/IOXKEeHa Ha JOBOJBHO
HH3KOM YPOBHE, COOTBETCTBEHHO HE3HAYUTEJBHOH Ob6medl
APKOCTH 00pa30BaHH#, OTHOCAWHMXCA K AaHHOMY Tmiy. K mep-
BOMY THIIy OTHOCSITCSI TEMHbIE 3€J€HOBATO-GypHIe JXWANHUKH,
O0H/IbHO BCTpeyalomuecs Ha TOPMAHAKAX, MXH HA OGHAaKe-
HHSX, MOX THIHOBBLIH MOKDPHIH, HECKOJbKO OTJAHYAIOUIHHCA OT
HpeJbIAYIAX ABYX THIIOB 00JI€€ KDAaCHOBATHM OTTEHKOM, H Ap.

Tun 2. KpuBas orpaxedHss UMEET NOBOJBLHO OTUET/AHUBbIH
MaxKCHMYM B XeJTO-3eJEHBIX Jy4ax OKoJ0 A 565 mp, OfHAKO,
KaK W B NPEAbIAYNIEM CJyuyae, KPUBAS PACHO./I0KEHA JOBOJbHO
Hu3ko. Cae10BaTebHO, 06Pa30BaHHsl, OTHOCAILHECS K JAHHOMY
THIY, 00/1aJal0T TEMHO3eJeHOH OKPacKoH, ImpvdeM H3 HCCJae-
DOBaHHBIX 00PA30BaHMH K 3TOMY THIy CJAEAYET OTHECTH MOX
Ha CKaJjJaxXx — BBIXOJaX TOPDHOH mOPOAbl XHOMHHTA HA CKJAOHAX
. rop.

Tun 3. Kpusas oTpaxeHust HAMOMHHAET THIHMYHYIO KPUBYIO
PACTHTE/NBHOCTH C PE3KO BHIPAKEHHBIM MAKCHMYMOM B XKEJATO-
3e/JIeHHX Jydax, KOTOPHH HECKOJbKO CMelleH B  CTOPOHY
KPaCHOTO KOHHA CIIEKTPAa H pAacrooJoxeH okoao A 570 mp.
Kpome rtoro, xpuBas umeer CXOACTBO M B OTHOWIEHHH BHICO-
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KOTO pacClo/oXKeHus B HHPpakpacHO# 0O6JaCTH CIEKTpa, Tie
koapdunuedt aprxoctu pocruraer 0.50—0.75. K nannomy tu-
Ny OTHOCHTCHA MOX C(arHoselfl CYyXofl M BJaXHBI, OTJAHYAIO-
WHACA OT COYHBIX TPaBAHBIX MOKPOBOB. HECKOJbKO OGoapliefr
APKOCTHIO M KEATUIHOU.

Tun 4. [Jaadelli THD XapakTepusyercs oCOOGKIM BHAOM
KPUBOH OTpaxeHud, obaafaomlel 18ymsa MaKCUMyMaMi B BUAH-
Mol o6aacTtu clexTpa: okoqo AA 470 u 540 mp; B uadpaxpac-
HOH 00/aCTH CIEKTPA KPHUBAasg PacnosoeHa J0BOJbHO BbICOKO.
Taxko#t kKpuBOH OTpaxXenus, KaK 10Kazajl0 Hcc/aegoBaHue, o0-
JAajaeT MOX freJb (BHICOXIIHE).

17. [loaeBbie U OropoAHbie KYJbTY pbl

Cuexrpa/buasi OTPaxarelbHas CIOCOOHOCTb MOJAEBHIX M
OrOpPOJHBIX KyJbTyD, KaK 3TO U CJA€I0BAJIO OXHAaTb, OKasa-
Jacb O4eHb CXOJHOH C OTpa}aTeJbHOH CHOCOGHOCTBIO Tpa-
BAHBLIX MOKpOBoB. [ToaToMy ciaesannoe mojapasie/ieHue nocCaes-
HHX IO THOAM KPHUBOH (CM. BBHILIE) MOXHO INPUMEHHUTb H K
AaHHOM rpymue oGpasoBanuii. Crexyer OTMeTHTb, uTO o06pa-
30BaHUs STOH TPyNOe B MNOAABAAIONEM OOJbIIMHCTBE OTHO-
CATCA K YETBEPTOMY THIY TPaBSHHX IIOKPOBOB, T. €. 00/1aAaI0T
PE3KO BBIDA:KEHHBIM MaKCHMYMOM OTpPaxKeHUs B IKeJTO-3eJe-
HEIX Jydax M OOwiell BHICOKOH OTpaXaTeAbHOH CIOCOGHOCTHIO
B HHdpakpacHoi obaactu cnextpa. B origenbnmix cayuasx
MAaKCHMyM B XKeJTO-3e/]eHblX JydaX BbIPaXKeH 3aMeTHO pesue,
yeM y TpaBAHbIX IOKPOBOB, 4TO OODBACHAeTCS GOJee HaChl
IIEeHHON 3eJieHOR OKPacKOH IOJEBHIX KyJbTYyp. :

C HacTymJeHHEM IEepHO0/a CO3PEBAHMS IOJEBHX U OrOpOL-
HHX KyJbTYyp, COBI3Jalollero ¢ HCYE3HOBEHHEM 3eJeHOH
OKPACKH M NOABJEHHEM 30JO0THCTO-XKEJITOrO NBETa, KpHUBas
OTpaXKe€HUsA CTAHOBHTCH Ou€Hb CXOAHOM C KPHUBOH TPaBAHBIX
IOKPOBOB IepBOro THma. Takas xe B obumiem KpuBas OTpa-
JEHHA IOJydYeHa U JUIS COJIOMEL Pa3JHYHLIX 3/1aKOB.

OTpaxaTe/bHas CIOCOOHOCTb IOJIEH OC/AE CHATUS YPOKas
(;XHMBbE) OKa3aJach CXOAHOH C OTPaxaTe/bHOH CIOCOGHOCTLIO
TPaBAHLIX IOKPOBOB BTOPOro THIA.

18. OGHaKeHHMH H MOUYBbI

XapakTepHOH 4epTOil OTpPaXkaTe/bHOM CIIOCOGHOCTH JaHHO
rpymmsl 06pa3oBaBMil ABMsSETCHA MOCTENEHHbH MOABEM KPHUBOM
oTpaxenus or (HOJAETOBOro K KpaCHOMY KOHIy CIEKTpa.
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OtaenbHble KPUBBIE OTIHYAIOTCHA MEXAY coOoli raaBHEIM 0Gpa-
30M IO HAKJOHY K OCH a0CUHMCC H BBICOTOH pacloJOKeHHs
OTHOCUTE/bHO Iocaenses. Moxuo RabaoaTh HeNpepbBHBIH
X0, OT OUeHb [OJIOTHX KPHBBIX,IPOXOAAIHUX IOUTH NAPaIIeTbHO
ocu abcuucc, K KPHBBHIM C OY€Hb KPYTHM NOLBEMOM (CM. 4ep-

&03;%44) auarp. CXIX, Ne 304—310 u ruaumuy, amarp. XCV,
0
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$ur. 23. THINYHBIE CHEKTPANbHbIE KPUBHIE
oTpaweHuss obHaxeHH# u nous

Bce xpuBble oTpaxenus DAHHOH TIPYNIIH MOXHO MNOAPAa3-
JenuTh, B COOTBETCTBHHM C WX HAKJCQHOM, Ha TPH THma. Kpome
TOro, cJeayeT BBAeJUTH elle OIHH ——quBemeﬁ CTHI, A0
KPUBBIX C OuUeHb BBICGKHM pAaCOOJ0XEeHHEM OTHOCHTEJbLHO
z)(gn a62c31;ucc, COOTBETCTBEHHO Goabuielt ApxacTH 06Pa30BAHUE

HrT. .

Tun 1. K "sroMy Tuny OTHOCATCA KPHBBE OTPAWKEHHS
40

gauGosee TeMHHX o6naxenufi u mnous. CpegHsas KpuBas
MOCTelleHHO NOJHMMaeTcs OT (UOAETOBOrO K KPacHOMY KOHIY
cmexkTpa, nIpHueM 7y pasHa 1.5, a KkpaiHHe 3HaYCHHHA K030-
GHUMEHTOB APKOCTH — cooTBeTcTBeHHO 0.024 1 0.036. B nndpa-
KpacHo#l 06/aCTH CIEKTpPa KPHBAs NPOJOJIKAET IOJHHMATHLCHA
BBepX, H OK0a0 A 840 mp KO3(pUUHEHT SPKOCTH JOCTHUraer
0.071. TUOHUYHLIM IpeACTaBUTENEM JAHHOH rpynnsl 06pa3oBaHuH
sIBJAETCS TYUYHBIH uepHO3eM B CyXoM cocTosiHud. K Ilepsomy
THIY OTHOCATCsS TaKXKe M BJaXHbe TMO04YBH: 3aboJOueHHad,
nox304HUCTasg, CylnecuaHas H Cepas ONOJA30JI€HHasd, a4 TaKKe
o6HaxeHnHbll TOPPIHNK,

Tun 2. Xapaktep KpHBOH OTPaXeHUs TAKOH XKe, KAK H B
npeAbAyLUeM C/ydae, ONHAKO BCsl KPHBAs pACroOJOXeHa 3Ha-
YETEABHO BBIIIE OTHOCHTEJNLHO OCH abCuHCC, HpHYEM Y paBHA
1.7, a ko3 duiHeHTs APKOCTH Ha KOHIAX CNEKTPa — COOTBET-
creenno 0.078 u 0.135. B undpakpacuoil 061acTi cnekTpa Kosd-
obunuent apxoctd goxoaut po 0.258. OGpa3oBaHUAMH BTOPOTO
THOa ABISIOTCA: KOuKa TOpQAHAs Ccyxad, HJI CyXoH co JHa
kanaqa (Cpenuss Asus), OCHINM H CKaJbl (BBIXOJBI TOPHBIX
nopox — XHOHHHTA), CKJOHE XoJMma u Gepera pek, OTMEJH B
pexe BAdXKHHIE, MECOK, KpOMKa Oepera, BalyHH CyXue W JD.

Tun 3. KpuBas eme Gonee KPyTO NOJHHMaeTCs BBEpX,
npHyeM 7 paBHa 2.6, a KoahduuEeHTH ApKocTH — 0.134 1 0.346.
Mexny TeMm B HHppakpacHOh o6nacTH HaO/MOLAeTCA TOHMKEHHE
kpuBoit. K jaHHOMY THNy OTHOCATCA 00pa3sOBaHMA TIJIaBHBIM
o6pasom u3 Cpexaneit Asuu, HanpuMmep, KHPHUYHO-KPACHBIH
leCYaHUK, TAKLIPH, MECTa BbIAYBaHHH, KOHIJIOMEPATHI, NECOK
U Ip.

Tun 4. droT THI, KK OTMEUEHO, OTJHYAETCH BHICOKHM
PACIIOMOKEHHEM KPUBOH OTPaXEHUs OTHOCHTEIBHO OCH abcuuce
H pe3KHM TNOJBEMOM OT (HOJETOBOIO K KPacHOMY KOHIY
cnextpa, npuuem y paBHa 2.0, a KO3pPUUUEHTH SIPKOCTH —
0,357 u 0.697. U3 HccaenoBaHHBX 00pa3oBaHH#l K AaHHOMY
THIy OTHOCATCs oOpasoBanusA NycTeiHb (Cpennss Asus), Ha-
npuMep, IJIHHA, H3BECTHAKH, CBET/IOCEPHI NeCUaHyuK 1 CaAaHIbl—
BCE B CYXOM COCTOsIHMH. EcJM He CUHTaTb CHEroBOro MOKPOB4,
yKasaHHBE OGPA30BaHUA ABJAIOTCS, NOBHAMMOMY, CAMbIMU CBET-
JLIMH Ha 3€MHOH NOBEPXHOCTH.

B ra6anue 10 paHet cpenHue KOa(p@HUIHEHTH APKOCTH
OTJEJAbHO /ISl KaXKAOrO THIA. :

HuTepecHo OTMETUTH, UTO CAMOM TEMHOH, HE TOJBKO CPelH
0o6HAXKEHUH M MOouB, HO M BOOOmE CpelH BCEX H3YUYCHHBIX
npUpoAHLIX O0pa3obaHmii, OKasajacb MOKpas nocjae KON
yepHO3eMHaa BCmaxaHHasi nousa (Bopouexckas o0sacTs), KO-
spdunpment aproctd koropoit pasen 0.016 B ¢uoseToBOM
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Ta6auma 10

Cpednue rxosgguynenmol sprocmi O6HAXNCenUl U noY48 PA3HLLE MUNOE

T " n Bl T " n B
A mp t o2 | s | A mg 1] o2 | 3 | o4
400 | 0.024 | 0.078 | 0.134 | 0.357 600 — — — —
410 | 0.023 | 0.080 | 0.143 | 0.378 670 — — — —
420 | 0.022 | 0.082 | 0.150 | 0.402 620 — e - —
430 | 0.023 | 0.084 | 0.164 | 0.430 690 — e — —
440 | 0.023 | 0.086 | 0.17% | 0.433 700 - — e —
450 | 0.023 | 0.088 | 0.184 | 0.475 710 — — — e
460 | 0.023 | 0.091 | 0.194 | 0.494 | 720 — — e —
470 | 0.024 | 0.093 | 0.200 | 0.514 730 — 0.168 — e
480 | 0.025 | 0.095 | 0.207 | 0.630 740 — 0.175 — —
490 | 0.026 | 0.096 | 0.215 | 0.545 750 — 0.184 1 0.302 | —
500 | 0.026 | 0.098 | 0.222 | 0.538 760 — 0.192 | 0.304 —
510 | 0.026 | 0.100 | 0.228 | 0.572 770 | 0.018 | 0.203 | 0.309 —
520 | 0.026 | 0.103 | 0.240 | 0.585 (80 | 0.050 | 0.214 | 0.310 —
530 | 0.027 | 0.107 | 0.249 | 0.593 790 | 0.053 | 0.223 | 0.308 —
540 | 0.028 | 0.110 | 0.259 | 0.609 800 | 0.059 | 0.230 | 0.303 —
550 | 0.029 | 0.113 | 0.271 | 0.622 810 | 0.061 | 0.238 | 0.297 | —
560 | 0.030 | 0.115 | 0.282 | 0.632 | 820 | 0.065 | 0.242 | 0.291 | —
570 | 0.030 | 0.117 | 0.294 | 0.640 830 1 0.069 | 0.251 | 0.287 —
580 | 0.€30 | 0.119 | 0.306 | 0.649 840 | 0.071 | 0.258 | 0.286 —
590 | 0.030 .| 0.121 | 0.314 | 0.659 850 — — 0.283 —
600 | 0.030 | 0.123 | 0.321 | 0.667 | 860 — — — -
610 | 0.031 | 0.124 | 0.327 | 0.675 870 - —_ s —
620 | 0.033 | 0.126 | 0.336 | 0.682 880 — —— — e
630 | 0.034 | 0.128 | 0.342 | 0.687 | 840 — — — ——
640 | 0.036 | 0.133 | 0.346 | 0.692 900 — — — —
650 | 0.035 | 0.135 | 0.346 | 0.697 910 —_— - — —

koHue cnekrpa H 0,025 —B KpPacHOM (CM. KDHBYIO Ha JHarp.
CXIX, Ne 304). Camoi#t cpeTJ/Off, HE cukTasd CHeEra, OKasaJach
rauHa, kosddunuest apxoctu xoropoit pasern 0.365 —0.757,
u caanus (0.451—0.738), 06a B cyXoM COCTOSHHH.

Crenyer ele OTMeTHTb, UTO CPeJHSIA KPHBAs OTpaxeHHUsI
OGHaXEHHUH U OYB BTOPOT'O TUMA, TPABSHHIX HOKPOBOB BTOPOTO
THNA H JIeCHBIX HACaXJIEHHH MEePBOTO THHA OKa3aJuChb OYEHb
CXOJHBIMH MexAy co60#, Ha aToM OCHOBaHMHM MOXHO CleJaTh
3aKJI0YE€HHe, YTO NO3JHEH OCeHbI0 [0 BHNAJAEHUS CHEra M
panHedl BeCHOH nocJe pacTasiHWsl CHEra, Korja OTpaKaTeJsbHas
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CNOCOBHOCTD YKA3AHHEIX IPY NN IPHPOAHEIX 06PA3OBaHUE MOXET
6LITh 0XapaKTePH30BaHA KPUBHIMH YIOMSHYTBHIX THIOB, KOHT-
pacT CpejHero JaHamadra OKa3sBAeTCs BECbMa HE3HAUHTEb-

HEIM.
19. Joporn

CrekrpaipHas OTpaxare/bHas CHOCOOHOCTH TIPYHTOBHIX
IOpOT B 0O6LIEM MaJ0 OT/IMYAeTCHs OT OTPaKaTenbHOH croco6-
HOCTH TOJBKO YTO OMMCAHHOW TPymnsl MPUPORHLIX 06pasosa-
wuit. CpenHsas KPUBAsS OTPAXKEHUs TPYHTOBBIX {A0POT MOAHOCTHIO
COBMajfdeT C KPUBOM OTPAKEHUd OOHAXKEHUH W IMOYB BTOPOTO
rurna. HeckoabKo OTJAHYAETCS KPHBas OTpaxeHust JHLOPOTH,
npoxojsiledf O KAWTAHOBOA MOUBE, M3YHEHHOH HA CeBepHOM
Kapkase. B oTanude OT APYrUX OHA PAaCNoJoKeHa TOUTH
napaajgenbuo - OcH abCuMce Ha BCeM NPOTSKEHWH BHIMMOA
064aCTH CNEeKTPa M HECKOJbKO MOHHXKAeTCA Yy KPACHOTO Kpas
crekTpa.

Cpenusisi KPHBas OTPAXKEHHS WOCCEHHBIX (OYMBUKHBIX) 10-
per OTIMYaeTcsd OT KPUBOY OTPa)eHWst TIPYHTOBBIX J0pOT
3aMeTHO 6oJee KPyTHM MOABEMOM B HanpaBjeHWH KPacHOTO
KoHma cuextpa. Orciofa CAGAyeT, 4YTO IIOCCEHHBIE [OPOTH
ob6aafaoT 6OoJiee 3aMETHBIM, MO CPABHEHHIO C TPYHTOBBIMH
JIOpPOTaMH, KOPHYHEBATHIM OTTEHKOM, TOrJd KaK TIPYHTOBHE
JOPOTH NPUOAMKAIOTCA K HEHTPasbHO-CEPHIM MNOBEPXHOCTAM.

CnekTpanbHas OTPa)aTeJbHas CNOCOOHOCTL 3UMHEH 10POrY,
H3YUYEHHOR B KOHI2 3HMH B [E€DHOJ CHJBHOTO CHEroTasHug,
BCJEACTBHE Yero oHa npuobpesa rpasHuifl xKeato-6ypuf user,
0Ka3a/1ach BOOOmE OYeHb BHICOKOH C OTHOCHT@JBHO HEOLO/b-
UIAM NONBEMOM B HANpaBJAeHHH KPAcHOTO KOHIA CHEKTpa.

2). Bonuble MOBEPXHOCTH, BOAOEMBbl H CHEroBOH NOKPOB

CrnexrtpasbHasg OTPaxKaTeJpHATs CIOCOOHOCTb BOJHOH IO~
BEPXHOCTH, HM3yHeHHOH B TPeX pasHHX paHouax, OKasanach
5 obumeM Gosee HJIM MEHee ONMHAKOBOW M CXOAHOA ¢ OTpa-
waresbHON CHOCOOHOCTHIO NMOYB M OGHAMEHHH BTOPOTO THMNA
U TPYHTOBHX Jaopor. Bo Bcex caywasx Kpusas OTpPaXeHHd
BOAL MOCTENEHHO NMOJAHUMAETCS B HANpaBJAeHHH OT (HONETO-
BOTO K KPacHOMY KOHLY cmekTpa. OODBACHAETCS 3TO CHIBHOM
3aMYTHEHHOCTBIO HM3yuaBIUeHcs BOJHI.

O6pamaeT Ha ce6s BHMMaHHe NPHCYTCTBHE pE3KO BHIpa-
KEHHOTO MaKCHMyMma okoso A 580 mp Ha KPHUBOH OTpaxKeHHS
oueHb MyTHOH Bogsl B apuke (Cpexusas Asus), a Takxe
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NOHHXKEHHE OTpaxareabHOH CMOCOGHOCTH B wuHPpPakpacHoi
obsactn cnektpa soisl B p. Ky6Ganu.
CrnexTpajbHasg OTpaxare/]bHasi CIOCOGHOCTL CHErOBOro MO-

KpoBa Obl/1a M3ydY€Ha B KOHIE 3UMH 1935 r., npuYeM u3yyeHHIo

nojBeprces ¢BeXHuil, TOJNbKO 4YTO BBIIABUIHH CHEr, 3aTeM CHer,
NOKPBITHIA JIEeAssHOH KODKOH, H, HAKOHeWl, CHETr, MOKPHITHIk
TBEPILIM CYXHM (3alOPOINEHHHM CHETOM) HACTOM, HMEBLIHM
MaTOBYIO MOBEPXHOCTb. B nepBHX ABYX cjyuasiXx H3MEpEHHS
OBLIM BHIIOJHEHB NPH 06JauHOM HeGe, npHueM CHEr CBexe-
BRINABIINA H3MepSJACS B HOPMaJbHOM HanpaBieHHH (BepTH-
KaJbHO), a CHET C JeASHOH KOPKOH — MOJ, yraom 45° Kk HopMaa.
Caer ¢ HacTOM ObI H3MepeH NpH Ge306/1auHOM HeGe npu
APKOM COJHEYHOM OCBEUEHHH, B OKOJOMNOJYJEHHOE BpeMs

H OPUTOM B TPEX AasuMyTax OTHOCHTEJBHO coJHua: 0, 90

u 180° m npm yraax: 20, 40, 60 u 80° B KaxiOM asu-
MyTe,

Ilonyyennse naHHbLIE MO3BOJSIOT CAENAThb CJAEAYIOUIHE 3a-
KJII04eHAsA,

1. OTtpaxarenbnas CHOCOGHOCTH CBEXEBHMABIIETO CHEra
MOCTENEHHO BO3paCTaeT B HANPAaBJIGHHH OT HHQPAKPACHOH K
¢uonerosomy KoHy cmekTpa. 3HaueHHst KO3GPULHEHTOB sp-
KOCTH MPH 3TOM COOTBETCTBeHHO paBHh 0,58 u 0.84. Takum
00pa3oM, cBexeBBIIABIIHE cHer (npu 061auHoM Hebe) o6aanaeT
HECKOJIbKO CHHEBATHIM OTTEHKOM.

2. OTpaxcaTesbHas CIOCOGHOCTb CHEra, NOKPHTOTO JeATHOI
KOpKO#, MOYTH O/JIMHAKOBA Ha BCEM MPOTSKEHMH BHIHUMOH H
uadpakpacHoll o6JacTH cnexTpa. MOXHO, MpaBia, 3aMETHTD.
HEeKOTOpPOe BeCbMa HE3HAYMTEJbHOE [OBLINEHHE B CTOPOHY
JJHHHEBIX BOJIH. Takum 00pa3oMm, 3TOT THI CHEra OKAa3blBAETCSE
OGMU3KMM K HeHTpa/JbHHIM MOBEPXHOCTAM, 06/aJasi OYeHb CJa-
ObLIM XEeJATOBAaTHM OTTEHKOM.

3. Orpaxartenbnas CIOCOGHOCTb CHEra ¢ HACcTOM, H3yyeH-
HOTO NMpPH PaA3HBIX HAIPABJEHHAX, OKA3aJaCh B CHJAbHOH 3aBH-
CHMOCTHA OT HANpaBJeHHs, O 4YeM NOoAPOGHO O6yreT CKa3aHe
Jajnee. 31eCh XKe OTMETHM, YTO B asumyTe 0° CHEr OKa3HBaeT-
¢ HauboJee HefTpasbHEIM, B a3uMyTe 90° — HECKOJBKO CHHe-
BaThIM, a B asumyTte 180°— xesntosateiM. Ha KpHBHX oTpa-
KEHHS AJsi IIEPBHIX ABYX a3dMyTOB IIPH BCeX YIJIaX OTpaxe-
HHS HalJI0Jal0TCs Pe3Ko BHIPAXKEHHBIE BOJHB MAKCHMYMOB,
OPHYEM Ha KPHUBHIX asumMyTa 0° BOJIHE PACIOJOXKeHB OKOAG
A 460 u 580 mp, a Ha KpuBLIX asumyTa 90°— oxoso A 520
u 620 mp, T. e. KaK pas TaM, rie B NEPBOM C/Aydae Paclogo-
#eHbl MUHHUMyMBl. Ha xpuBbix asumyrta 180° Hukakux BOJH He
uadmonaerca. HackoabKko peaibHel YKa3aHHBE BOJIHB, CKA3aTh
TPyNHO, TAK KaK MNOJyYEHHBlEe HAOJI0NATeNbHEE MaTePUaJbl
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AJsd peuieHuds 3TOro BONIPOCA HEeAOCTAaTOYHHI. Heob6xonuMo
IO3TOMY 2TOT BOIPOC U3YYUTL CHCUUAJBHO.

21. HocTpofiky M CTPOMTENbHbIE MAaTepPHaJbl

Cnekrpa/nbHas OTpaXareabHas ClIOCOOHOCTb paccMaTpHBae-
Mofi rpynmnbl o0BEKTOB OKasastach B o0meM CXOAHOH C oTpa-
KATeNbHOH cnocobHOCThIO oOHaxenu#t u  nmous. [loatomy
CJeJlaHHOEe TIoJpasieseHne Ha TUNL JJA TOCAefHefl TPyInb
06pa30BaHHil MOMHO NPUMEHHTb H AJsl JAHHOH Trpynmsl 06b-
ektoB. CaenyeT TOJBKO OTMETHUTb, 4TO KDHBAsli OTpPaXKEHHA
KPACHOTO KHPIHYa 0OKasaJdach ¢ OYeHb KPYTHIM MOLBHEMOM B
KPacHyio CTOPOHY CHeKTpa, ¥, Ha00OpPOT, KPHBAfA OTPAWKEHHUH
achanbTOBOH NJOWAAKH 0Ka3alach NOYTH HEHATpPAJbHOM.

22. Cnextpotoromerpudeckas KaaccuuKauus APAPOIHBIX
o0pasopanu

MsnoxenHble B npeapaymux naparpadax pesyabTaThl H3Y-
YEeHMST CHEKTPAJbHOR OTPAXKATEALHOH CIIOCOGHOCTH NPHPOAHBIX
00pa30BaHuil H 03HAKOMJIEHHE C aT/1aCOM KpPHUBHIX OTPAKEHHSs
HO3BOJIAIOT 3aK/JII0UHThL, YTO HECMOTPA HA MHOroobOpasue ¢opm
KDUBBIX OTPAXKEHHUHA, CPEJH HUX MOXHO HAMETHTbL OrpaHHYEH-
HOE YHC/IO THIHYHBIX KPHUBBIX, K KOTOPHIM MOXHO OTHOCHTH
BCce ocCTaqbHple. TakuMm 06pa3oM, MOXMXHO COCTAaBHTbH Ompeje-
JEeHHYI0 KkJaccuduxauuo. g 3TOH LeJu Bce KPUBHE CAefyer
NOAPasAeuTh HAa TPH OCHOBHEIE TPYIUILI, KOTOPHIE MEl HA30BEM
KJ1aCCaMH.

Knacc nmepsblii 00befnHACT KPHBbIE, IIOCTENEHHO MOJAHHMA-
ouecs oT (UOJETOBOrO K KPacHOMy koHuy cnexrtpa. Ort-
JeJbHble KPHBHE OTJAHYAIOTCA MeXny co60oH 1o BesHuyHHE
HAK/JIOHA, KOTOPbIH Mbl O0O3HAUHJIM paHee dYepes y, onpeness
ero Kaxk oTHOmEHHe KO3(D(PHUHEHTA SPKOCTH 0KO0JO A 650 mp
K k03hduuuenty aproctH okxosao A 400 mp. Kpusnie storo
KJacca XapaxkTepHbl AN pasJu4YBbIX OO0HaXEHHH, NOYB, CTpoe-
HU#, & TAKXKe I/ DasHBIX 3aCOXMIHX PaCTHTEJbHBIX HOKPOBOB.

Kaacc Bropoit o6beauHseT Kpuphie, ofJajxamlnde Xapak-
TePHBIM MAKCHMYyMOM OTDAXK€HHS B BHAMMOMN 00JaCTH CHEKTpa,
oxosno A 560 my. (r,,). 4 TOBHIIEHHOH OTpPaNKATENBHOH CIO-
co6HOCTbIO BO BCel HH(ppakpacHOil obsactu cuektpa (mposs-
jJeane apdexta Byna). OTrnelbHbe KDHBHE Pa3jiHyYaloTCH
Mex Ay coOOH IO Be/IMYHHE MAaKCHMyMa (rmy) W OOwWeE# oTpa-
XKaTeqbHOfl cmocoOGHOCTH B MHppakpacHoit objaactTH ciextpa
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(r,x). KpuBHe BTOPOro KJacca XapakTePHBl AT PACTHTENLHBIX
obpasoBaHuil (mecHHlX HacaxJIeHWHl, TPaBAHBIX IIOKPOBOB
¥ T. I.) B IEPHOJ BereTauuH.

K TpeTbeMy K/acCy OTHOCATCH KDHBLIE, IPOTHBONOIOKHEIE
KPHUBHIM INIEPBOTO Kjacca, T. €. UMeluue NMOALeM B HalpabJje-
HHH OT KPAacHOT'O K (DHOJIETOBOMY KOHIY CIEKTDa, NmpHueM ¥
HMEIOT 3HAueHWs, MeHbIIHe enMHuubl. Takue KpHBHE Xapak-
TEPHH /5t CHErOBOTO NOKPOBAa M BOAHOH moBepxHocTH. Kpome
TOrO, K 3TOMY Xe KJAacCy OTHOCHUTCA €me OAMH BHA KPHUBHIX
C HeHTpaJbHHM CIEKTDPaAbHBIM pacnpenesieHHeM.

BHyTpH KaX(IOro KJacca KPHMBHE NOJIPa3feaAIOTCs Ha THIH
B 3aBHCHUMOCTH OT BEeJHUYHHB IaDAMETPOB KAaXJIOTO OTIeNb-
HOTO KJacca.

Huke npHBOAMTCA OMUCAHUE CHEKTPodOTOMETPHYECKOH
KAacCHMUKANUN, COCTABJICHHON HA OCHOBAHUYU CJI€/IaHHEIX BhHIILIE
3aMeuanuit (ur. 24).

Cnexmpogiomomempuneckas xiaccufuragus npupoonsLs
oOpazosanui

Kanacc 1. O6HaXeHUs U TOYBHI

Tun 1. PasHOMEpHO DORHMMAOMAACA KPHBas B HANpPaBJIEHHH Kpac-
Horo kouma cnektpa (r, = 0.022 -—0.071); y = 1.64.. TunuuusiMu npeacrasu-
TendMH ABJASIOTCA INOYBBI YEePHO3EMHBIE M CyNecuaHhle, 'PYHTOBEIE JOPOTH
4 Bp.

Tun 2. PapHOMepHO MOAWWMANIAACH KPHBasg B TOM e HANpaBieHHH
B BHIAMMOH 06JaCTH CHeKTpa M ¢ Gonee KPYTHIM IOXbEMOM B HHGpPaKpacHOH
ob6aacTH. Kpome TOro, BcA KpHBasi DPacnofioXeHa BhilIe KPHBOH NEpBOTo
tuna (ry == 0.064 — 0.270); v = 1.67. THOUYHBIMH NIPEACTABHTENSAMH ABISIOTCH
110986l ONOA3ONEHHbIE, CYTAHHUCTRIE U AP., LIOCceiiHble NOPOTrH, HEKOTOpHIE
THOBl CTPOCHHH H T. X

Tun 3. Kpupas o6aanaer 6ojee KPyThIM NOABEMOM H HMeeT BHINMYK-
JAOCTh Ha yyacTke crexkTpa € A 550 — 650 mp. Kpome Toro, Bea kpuBas
pacrnonoxena eme sume (r, = 0.168 —0.341); y = 2.71. TunuuHeiMu npes-
CTaBATENIMH ABJAIOTCH IECKH, PAa3iuuHble OOHAKEHUs NYCTHIHH, HEKOTOpPHE
rOpHBIE NOPOABI W AP.

Tun 4. Bemykaas Kpusas ¢ KPYTBHIM nOX'beMOM M DacnonoOmeHHad
3HAYMTENbHO BHIIE Bcex Tpex mpeawaymux (r, = 0.357 — 0.753); v = 1.95.
O6pazopanuamMi, OTHOCAUMMUCT K JaHHOMY THIY, ABISIOTCE H3BECTHAK,
TAHHA ¥ HEKOTOPHE Apyrue HauGojee cserasie OGBEKTH.

Knacc II. Pacturenbuble o6pa3oBanus

Tun. ]. Kpusas ¢ ouenb cIa6biM MakCHMYMoM B BuanMoH obiactH
cnexTpa {r,, = 0.031) pacnonoxena ouyeHb HH3KO, HE3HAYHTENHHO NOAHU-
MadACh B HH(PAKPacHOH 0613CTH CNEKTPa (ryp = 0.189). TumMuHbBIMH mpen-
CTaBUTeNAMM saBAAIOTCS XBOHHEIC NOPO/B JAECHBIX HacamIeHHH B SuMHui
nepHos.
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dur. 24. CrnexrpodoToMeTpHuecKas KJACCHOHKALHA OPUPORHBIX
obpazoBaHuit

Tun 2. Kpuas ¢ 6onee 4eTKMM MAaKCHMyMOM B BHIHMOH o6aacta
cnektpa (rpy = 0.088) pacnonoxeHa 3HauMTeALHO BbINIE ApeABIyLIeHd kpu-
BoH H NORHMMAETCH 3aMETHO Bbiille B HHdpakpacHoft o6aactu (r,p, — 0.305).
TUNHYIHBIME NPeICTABUTENAMH SBJIAIOTCA XBOHHBIC MOPOABI JECHHIX Hacax-
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Ta6awua 11

Cnexmpaashble Ko3ppuyuenme. APLOCMU CREKMPOPOMOMEMPULECKOT
Kaaccuurxayuu npupooHsix 00pasosanuii

] Kanzce I Kaace II i Kaace M
mP-lx[st]q 1’2;3]4 1|2 s
1 ‘ .
|
400 0.0220.064-!0.10% 0.357) 0.017) 0.033] 0.039 0.031] 0.720! 0.230! 0.1¢0
410 0.0220.063;0.116 0.378] 0.017 0.034] 0.041] 0.0.3] 0.722/ 0.828] 0.130
420 0.0230.06510.’122 0.402/ 0.017/ 0.036] 0.042| 0.036| 0.725 0.825 0.118
430 0.0230.066‘0.133 0.430) 0.018] 0.038, 0.044! 0.060! 0.723! 0.823/ 0.108
440 0.0230.06710.112 0.433; 0.018] 0.040, 0.046] 0.061| 0.730! 0.821 0.100
150 0.0230.068}0. 50/ 0.473) 0.018] 0.041] 0.048) 0.062| 0. 733/ 0.820/ 0.091
460 0.0230.070,0.158 0.494] 0.018, 0.042| 0.050] 0.064| 0.735 0.815 0.038
470 0.0240.072‘0.164 0.514] 0.018) 0.044| 0.052 0.069] 0.738| 0.810! 0.032
48010.0250.073 0.172] 0.530; 0.017] 0.046] 0.052] 0.076| 0.740| 0.806| 0.079
49010.025,0.0750.178| 0.545, 0.017 0.047 0.054 0.079| 0. 741] 0.900] 0.074
500 0.026‘0.077)0.186 0.558; 0.016, 0.050; 0.060; 0.083| 0.743] 0.798 0.070
210 0.025;0.07950.]94 0.572) 0.019] 0.035 0.009 0.091] 0.744] 0.795 0.066
520 0.02610.021;0.202 0.585| 0.024] 0.063| 0.083] 0.112) 0.745] 0.790| 0.062
£30 0.0270.084%’0.211 0.898| 0.027) 0.075] 0.103 0.134] 0.746! 0.735] 0.060
340 0.0280.0%71’0.221 0.609, 0.031/ 0.0%3| 0.124! 0.151] 0.747| 0.780 0.038
5500.029]0.090,0.232] 0.622 0.031} 0.088 0.134] 0.168] 0.743| 0.775 0.054
£6010.030/0.091,0.242) 0.632] 0.031, 0.088] 0.132 0.178] 0.749| 0.770] 0.051
57010.030,0.092,0.252| 0.640| 0.031] 0.0%4! 0.123] 0.191] ¢.730] 0.765| 0.048
580 0.030i0.0940.262 0.649] 0.023] 0.080] 0.113] 0.193| 0.751, 0.760} 0.045
590 0.030‘0‘0960.269 0.659] 0.027] 0.078] 0.106] 0.196| 0.733} 0.758| 0.042
600 10.030;0.0980.273| 0.667, ¢.028| 0.078] 0.101] 0.196| 0.763| 0.756! 0.040
61010.031,0.100,0.276, 0.€75| 0.026! 0.0:0: 0.096 0.191 0.766] 0.750; 0.035
620 10.033 0.101/0.279] 0.682) 0.026! 0.079 0.093] 0.193] ¢.7:7] 0.748] 0.032
630 10.034/0.10310.281| 0.687| 0.027 0.079, 0.088| 0.193| 0.758 0.743 0.030
640 10.0350.105/0.282] 0.692) 0.026| 0.078] 0.035| 0.190| 0.759| 0. 740] 0.029
66010.036,0.107|0.281| 0.697 0.022| 0.077 0.084; ¢.193 0.760! 0.733 0.027
660 (0.037/0.115(0.283| 0.700] 0.023] 0.077| 0.084 0.212 0.760! 0.730! 0.025
670(0.038/0.124/0.284; 0.704 0.027, 0.084] 0.09% 0.234 0.760 0.725 0.021
680 10.039/0.132/0.286 0.709 0.033] 0.099] 0.113] 0.229! 0.760] 0.720! 0.020¢
690 0.040:0.142/0.288| 0.712 0.012 0.116] 0.142] 0.235] 0.760] 0.715 0.018
700 10.041/0.165/0.290| 0.718| 0.059, 0.140 0.176! 0.315] 0.760/ 0. 710! 0.017
710 [0.042(0. 16910.292} 0.721] 0.078] 0.167| 0.292] 0.345 0.760| 0.703 0.015
72010.043.0.179)0.295| 0.723] 0.099| 0.1:9 0.268] 0.378 0.760| 0.700] 0.014
73010.044/0.189/0.299| 0.727; 0.119] 0.209| 0.318] 0.409] 0.760] 0.693] 0.013
74010.043(0.196/0.302] 0.730, 0.132] 0.225 0.360] 0.443| 0.760] 0.690! 0.012
I i
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Ta6nuua 11 (mpojomKenue)

A Kunacc I Kanacc I Kaacc I

mel 1| o2 | 3| 4 1| o2 | s | 4 12| s

750 {0.046,0.2040.306 0.732] 0.144] 0.239] 0.397 0.460! 0.760] 0.685/ 0.011
760 ‘0.04710.20850.309 0.736] 0.152| 0.251] 0.429] 0.5%1] 0.760| 0.6%0| 0.010
77010.048i().216.0.3]2 0.733] 0.162| 0.272] 0.455 0.500] 0.760] 0.675] 0.010
780 J0.0CO‘0.225‘0.3]6 0.740] 0.167] 0.278| 0.4%0] 0.518] 0.760| 0.670) 0.010
790 0.0530.236;0.3]9‘ 0.742| 0.170! 0.282|0.507, 0.528] 0.760| 0.660! 0.009
80(){0.0590.24'110.318 0.744] 0.1721 0.284) 0.516] 0.540| 0.760 0.685| 0.009
810 0.061.0.2520.324] 0.743} 0.178 0.287} 0.82%| 0.549] 0.760| 0.650] 0.008
{'820 0.0650.256!0.33] 0.750! 0.181) 0.290] 0.538] 0.585| 0.760| 0.640| 0.00%
830 0.()690.26410.136 0.752] 0.184] 0.294 0.536| 0.561] 0.760| 0.635] 0.008
840§0.0710.270‘0.34] 0.7631 0.189] 0.305] 0.542 0.564! 0.760} 0.630} 0.008

‘ i

neHuil B JeTHUH nepuoi, CYXOMOJbHbIe Ayra H BOOOmE TPaBAHbIE NOKPOBH
¢ HeOCTATOYHO COYHOH PACTUTEAbHOCTHIO.

“Tun 3. Kpusaa ¢ pPe3KO BbIPaKEHHBIM MAKCUMYMOM B eJTO-3€JeHBIX
AYYaX (fpy == 0.134) W OYeHb BHICOKHM NONLCMOM B nHppakpacHolt obaractn
(Fgx = 0.542). TunuYHBIMH NPEACTABHTENSMYU ABJIIOTCA JNECHBIC HACAWKICHNS
JAMCTBEHHLIX TNOPOA B JeTHuIl mepHoj u BCe TPABAHbIE IOKPOBHL C IyCcTOH

R COYHOA PaCTHTENbHOCTHIO.

Tun 4. Kpuas ¢ NOABEMOM BO BCEM 3eJeHO-OPAIKEBO-KPaCHOM
yuacTke CneKkTpa (rFmy ==0.190) u BelICOKMM mnoabeMoM B uHpakpacHoH
obnactu {r, = 0.564). THOHYHLIME NIPEACTABUTEAAMH ABJAOTCA JECHHE Ha-
caxucleHus B HEpHON oCeHHefl pacKpaCku H Cospeslime (NOMexresiine) no-
JieBble KVALTYpHL.

Kaacc . Boauble NOBEPXHUCTH, BOJOEMBI H CHE[OBOH HOKPOB:

Tun. 1. HefiTpasbuas BoICOKO PAacnojokeias kpusas (r, =0.720~0.760).

TunuuubiM APEACTABHTENEM ARIAETC CHEr, NOKPHITHIA JeisHOR KOPKOH.
Tun 2. Kpusas ¢ mOCTCHEHHEDIM I PABHOMEPHBIM LIOAbEMOM B HANpaB-

ACHHH QHONETOBOTO KOHNa cmekTpa (ry == 0.830 — 0.630); y == 0.88; Bnicoxo

pacmoso)ena OTHOCHTeAbHO ocu  abeumrec. THIOMYHDIM  NPeACTaBHTedeM

ABJAETCA CBemeBbinapmui cuer.
Tun 3. Kpuag ¢ KPYThIM NONLbEMOM B (DHOJETOBOH 00JacTH CHEKTpa
M OYeHb NOAOTMM TNOHWKEHHWEM B KpacHOH wacti (ry == 0.150 — 0.007);

v ==0.19. TunuyupiM npeicTaBuTeseM ABIICTCI BOAHAA NOBEPXHOCTH NOA
HCKOTOPbIM, A0CTATOYHO OCOJABMIAM, YIAOM K HOPMaam, T. €. OTpaXawolas
roayboe Hebo.

B rabauue 11 naubl 3Hayenus CHEKTpa’bHuX Kosddunuen-
TOB APKOCTH A KaXAOrO THNA.
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IMNarasa VI

3ABUCHMOCTb CHEKTPAJIEHO# OTPAXATEJBHOM
CIMOCOBHOCTY NPHUPOJHLIX OBPA3OBAHUA OT PA3JHYHBIX
®AKTOPOB

23. 3aBHCHMOCTH CHEKTPaJIbHOA OTpa)warespHOl cnocoOHOCTH
OT Hanpasjenus

HMccaenoBaHUs NMOKa3aau, YTO CHEKTPAJbHASA OTPaXKaTENAb-
Haf CIOCOGHOCTb MHOIHMX NPHUPOJAHBLIX O6pasoOBaHMH 1MOABEP-
#eHa 3HAYMTENbHBIM H3MEHEHHSIM B 3aBHCHMOCTH OT pacmno-
JOXEHHsT HCTOYHHKA OCBemeHHs (COMHNA) OTHOCHTE/]bHO
Habaionateas M HabJaiogaemofl NOBepXHOCTH H OT TOrO Ha-
npasaeHus, NPH KOTOPOM HA6JI0AAeTCa AAHHAS NOBEPXHOCTB.
Oco6enHo GoJbiiHe H3MEHeHHs OblJMM YCTAHOBJEHH Yy ToJe-
BHX KyJbTYD: NIIEHHIb, PXKH, OBCA U JIP., IMaBHBEIM 06pasoMm
B TOT NEPHOJ, KOrjAa 3TH KYJAbTYPH HOCTHTalT BLICOKOTO
pocTa W MMeIOT KoJocbs. Eme 6osee 3HAauMdTeNbHBIE H3MEHE-
HUS OKas3aJHuCh y CHErOBOTO NOKPOBA.

B nanHoit paGore 6bina H3yueHa 3aBHCHMOCTL OTpakKa-
TeJbHOH CHOCOGHOCTH OT HalNpaBJeHHs Y CAeAYIOIUX MPHPOA-
HBIX 06pasoBaHuil:

1. JIyr CyxXoAoJbHHE C TyCTOA BBICOKOHA TpaBO#, mpH
BHCOTe coJHua (4g)= 25°.

2. To xe, npu fg==45°.

3. [Tmenunua Cc rycroif BHICOKOH PaCTHTEJILHOCTBHIO Me-
pen BHKOJamuBaHueM, npu Ao = 40°.

4. MTousa nmogsodaucTas BJAAXKHAA (BCNaxaHHOe moJe), NpH
he = 40°.

5. [Tecox GapxaHHBH C Pe3Ko BHPaXKEHHHIM MHKPOpPeabe-
¢doM npu Hanuyua TeHe# OT rpebHed, npu Ao ==50°

6. To xe, npu OTCYTCTBMH TeHel, npu Ag = 50°.

7. CHETOoBOfl NOKPOB C HACTOM, npu hg = 25°.
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Vismepenust k03(uuuenToB, KaK NPasujo, NPOUIBOARIACE
B CJAELYOIUX YeThiPeX a3uMyTax OTHOCHTEILHO COJHIAD 0,
90, 180 u 270° W npu yrJax B KaxJIOM asumyTe, cyuTag oT
mopmaan: 0, 15, 30, 45, 60 u 75° nieHHna H3Mepssiach NpH
yraax: 45, 65 u 85°, a CHEroBOH NOKPOB — IpU 20, 40, 60 u
80°. CaenyeT, OfHAKO, OTMETUTb; YTO BCJEACTBHE HENPUTOL-
{ .
'HocTH A3 00pabOTKY HEKOTOPHIX cHeKTporpamMM, KoahGHuH-
| eHTH SIPKOCTH NOJYYEHH HE VISt BCEX yKa3aHHBIX HalpaBJieHHH.

Aour.180°60° VNG S VI iy T Y %0°
' " i Hawvm 0°
e gﬁgﬁlgm st
H \‘3\’ \’%J — 5 / /. 73
WA (- e
1~ \@ g
2" — e 0
dur. 25. UHauKaTpuCchi MOHOXPOMATHUECKOH APKOCTH ITLLCHHLbL

Jlanpnefimasi 06paGoTKa NOJYYEHHBIX MAHHBIX COCTOHIA
B caeayomeM. [To mosyyeHHBIM CHEKTPaJbHBIM Koapdunuet-
7aM APKOCTH, M3MEPEHHBIM uYepe3d Kaxibie 10 my. B BHAHMOH
¥ uH(pakpacHo# 006JacTsIX CHEKTPa, ORI BHIYMCJAEHH Cpen-
aHe KO3(Q(HUIMEHTH SPKOCTH IS CJeYIOWHX  y4acTKOB
cmekTpa: Ak 400 — 500 my, 510 — 600 my, 610 — 650 mp, 730—
800 mp u 810 —850 my. [losyueHnrle 3HAYEHHA JaHbl B Tab-
adue 12, B KOTOPOR, KpoMe TOTFO, YKa3aHhl BHUHMC/CHHEIC
cpeiHuE 3HaYeRHs KO3b(HiKEHTOB APKOCTH IJIA BCcell BHIH-
MOl 06/14CTH H OTAEAbHO L5l HHGPaKpacHOk 06IaCTH CIEKTPA.
o gaHHBIM TaGAHIb OLIAK NOCTPOEHb MHAMKATPUCCH pacnpe-
nejenus apkocta (dur. 925--27). Paccmorpenue 3TUX HHIH-
KaTpPUCC MO3BOAAET C/eNaTh CAGNYWOIIHE BhIBOALL

1. ¥ Bcex u3yueHHHIX O0pa3oBaHdil KOIPPUUUEHT dAp-
KOCTH, KAK NPaBHJO, B BHAUMOH 006/1aCTH CneKTpa BO3PACTAET
c yBeJHUeHueM yria.

9. Bospacraane kos(ounuenta sAPKOCTH y IILICHALD
p asumyrtax O m 180°, 1. e. B MepuaMane COJIHIA, 0Ka3aJ10Ch
Gonee WiM MeHee ONMHAKOBHIM (dur. 25). ITO MOXKHO obpac-
HUTH TeM, uTo B asumyTe 0° Bo3pacranue APKOCTH C yBeJH-
yenueM yraa MPOMCXOAMT MO BJHsSHHEM 3€PKAJILHOrO OTpa-
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TaB6anna 12 )
Sasucusocms CNEKMPAALHOLE OMPANCAMEALHOT CNOCOBGHOCIU APUPOOHBLX 06paszosanuil om HanpasAeHus U 85.COMbL COAHUA
| AgzumyT=20° Asmn My T = 90° !( AsumyrT= 180° AzamyrT = 270°
IB ropmaib- B : o ~ |
A mp oM R |y, S BN % % % 5 ) g‘ﬂgwg\ga%vgﬁ
MTPARJCHTI U = o3 ™~ - B =
i I I I i 1 I 1 i i § i f i f I I I i 1
v v 1wy v | v v | v v v v v v v v v v v VooV v
1.Jyr cyxonons Hell b 25°
400—500 0.028 | — | — i — | — ! — 10.029] 0.030] 0.0320.037,0.04710.026 0.03310.040 0.052,0. 073 — | — 10.0510.0330.052
510—600 0.086  — | — | — | — | — |0.106 0.112 0.1250. 1450.183/0.073 0.092]0. 1050.142,0. 199\ - 1 — '10.144‘0.159‘,0.]63
610—650 0.061 | — | —  — | —  — 10.080 0.087 0. 0940 10310, 15910058 0.072{0.083.0.1120. 170 — | 0.097 0.105/0. 120
Cpenuee sHave- | , 1 | 1 !
ame . .. . | 0.008 . — | — | — | — | — 10.797| 0.076 0. 0840 092,0.130/0.052,0.066/0.076,0.1020.147  — | — '0.09710‘106]0.112
730—800 0.573 }0.0& 0.5621 0.548] 0.656/ 0.834] 0.797| 0.823 , 0.917]0.933.0.861 0.544'0.57%)0.046‘0.7‘20 — =] - 50.691‘[0.805.0.823
810—850 0.673 | 0.638 0.643) 0.643| 0.702 0.836| 0.888| 0.901 0.96210.9690.92010.636/0. 700[0. 725/0.920| — | — | — 10.8190.95210.966
Cpennee 3nage- | : 1 1 \ l ‘ } s
mwe ... . | 0.623 | 0.095 0.605 0.595] 0.679| 0.835 0.842] 0.862 0.940i0‘951‘_o.8900.;900.6380.636‘10.854 —~\ S “0.755i0.878‘0.894
! i | ; ! ‘. |
2. 7lyr cyxonoas Hu B hg = 45°
%OO-——EOO 0.036 | 0.033] 0.033] 0.02] 0.026] 0.032] 0.027| 0.633 0.034;0.036 00.044]0.047(0.052 0.052 0.0550.05‘0.0370 039;0 0420.()44\0 044
510—600 U.099 | 0.099| 0.102] 0.096] 0.110] 0.134 0.081] 0.091 0.104.0.116/0.136/0.121]0.136 0. 141 0.]570.]75!0.1]3() 12710 14310.144} . 141
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Ta6éauuma 12 (NposomKeHue)
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5. MMecox 6apXaHHb npu na AHYHH TeHEH h@——oxom)snv ’
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’KEHHUs!, BBI3bIBA€MOrO OTAEJAbHHMH 3/EMEHTAMH MNOBEPXHOCTH
06J1a1a0IUMH TJSHOEBHM 6jecKkoM. B nportusonosoxaoM Ke
43uMyTe APKOCTb BO3pACTaeT 3a CYET NOCTENeHHOrO yMEHb-
{IeHHUsI, C YBEJHYEHHEM YyrJaa 3aTEHEHHbIX Y4acCTKOB B3TOH
10BEPXHOCTH. JIIOOONHITHO, YTO B OGOMX Caydasix XOA ap-
KOCTH MOYTH OinHakoB. K coxanenuio, aas asumyTtos 90 u
270° naHHBIX [OJAYYHTb HE YAaJ0Ch.
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Pur. 26. Mnagukatpuccsl MOHOXPOMATHUCCKOH APKOCTH AyTa

3. ¥ Jayra X0 SPKOCTH ¢ YBeJHUYEHHeM YIJa OKa3aJacs
B obmeM Takoil ke, Kak M y nweHdns. OAHAKO NPH BhlcOTE
cojHUa B 25° OH BLIPAXKEH CHJbHEe, uYeM NOPH BeicoTe 45°
(pur. 26). M3 sToro caepyer, 4TO 1O Mepe yBEJHYCHHS Bbi-
COTHl COJMHLA Hal TOPH3OHTOM B3dBHCHMOCTH OTPaXKaTeJbHOMH
cnocoBHOCTH OT HallpaBAeHus ocjaafepael. 3aTeM OKasaj0Ch,
NTO NPH TOH M APYrofl BHICOTE COJHHa HAUOOAbWAs SIPKOCTH
nyra HaGsoopaercda B asumyre 180°, a mauMedbliast — B as3u-
myTte 0°. Takum o6pa3oM, Jyrosoii NnoxpoB He oGaanaer,
OYE€BHHO, TOH 3€ PKAJBbHOCTHIO, KaKas HAGM0IaCTCA Y TUIEHHIIb.

4. Y noussl, u3yyeHuo# B asumyrax 0, 90 u 270°, Hau60Jb-
urast SpKOCTb OKasalach B asumyTe 270°, B 2— 3 pasa npe-
BHIIIAA SIPKOCTb B JAPYrux asuMyrax. Taxoll HeoxHAaHHBIH
pe3y/bTaT, MOCKOABKY OTpa)aTenbHas CHOCOGHOCTb B a3HU-
myTax 90 u 270° TeoperHueckH AOJKHA 6bl GLITh OJMHAKOBOH,
OODBIACHACTCS, MOBHIMMOMY, BJHSHUEM PACHOJIOXEHHS OTHOCH-
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TeJAbHO COJHIA MeJKHX O60pO3A BCIAXaHHOLO M NpoGopo-
HEHHOTO NOJ.

5. Y GapxaHHOro mecka B NPUCYTCTBHH TeHeH OT rpebein-
KOB Ha cero mnosepxHoctH (cMm. ¢ur. 15), OPUEHTHPOBAHHBIX
NepreHAuKy/ISPHO OTHOCHTE/NbHO MepHIAHAaHAa COJIHNA, 3aBHCH-
MOCTb OTpPaXaTeJbHOH CHOCOGHOCTH OT HamnpasJieHHs OKasa-
nach TPHOIM3UTEIbHO TAKO# XKe, KaK H Yy J0uBH. TOYHO
TaK e KaKk ¥ Yy IO0YBH, Haubo/buwas sPKOCTb OKasalach
B asumyre 270°, a HamMeHpmas —B asumyTe 180°. Memay
TeM MOXHO OBLIO O OXHAATH HauboJbUIEH SIPKOCTH B a3H-
myTe 180° BCAeACTBHE HE3HAYHTENBHOTO BJAMAHHA TeHeH
B atom asumyTe. TakuMm o6pasom, 3TH HCCIENOBaHHS MOKa-
334, UTO 3aBHCHMOCTb OTPaXaTeJbHOH CrnOCOGHOCTH MOUYBHI
M necka oxasbiBaercs 06osee CJa0XHON M CBf3aHa HE TOJABKO
C HampaB/JeHUeM, HO M CO CTPYKTYpPOH MOBEPXHOCTH, HAJHYH-
eM MHKpoDeabeda M ero OPHEHTHPOBKH OTHOCHTENbHO COJIHUA,
BHICOTH MOCJEJHero U T. L.

6. ¥V CcHeroBoro MOKPOBAa BO BCeX a3WMyTdX, Kpome asH-
myra 0°, oTpaxaresbHasl CMOCOGHOCTh OKa3ajaCh NMOYTH OJH-
nakopoif. Takum o0pasom, npu Hab/MIODEeHHsSX B 3THX HaNpas-
JeHHSX CHExHas TOBEPXHOCTb MPelCTaBJgeTCsl MaTOBOH.
Opnnaxo B asumyTe 0° APKOCTb CHJBHO BO3pacTaer ¢ yBe/u-
yenyeMm yraa u npu yrae B 80° npHOIH3HTENLHO B 15 pas
Goapme spkoctH mpu yrae B 20° CienosaresbHO, B 9TOM
asumyTe Haba0faeTCs CH/ABHOE MPOsBICHHE 3€PKalbHOCTH
CHEXHOU MOBePXHOCTH.

7. Y Bcex H3yuyeHHHX O0O6pa30BaHUi H3MEHEHHE OTpANXKaA-
TeJpHOH CIOCOGHOCTH OKasaloch B 00meM OJMHAKOBLIM BO
BCeX yuwacTKax crexrpa. IJTO 3HAauUT, YTO OKpacKa lOBEpX-
HoCTell ¢ HM3MeHeHMeM HampaB/ieHuss He MeHaercd. Ha stom
OCHOBAHUY OBIIU BHLIUMCJAEHL CpefHHe KO3Gh HUHMEHTH APKOCTH
A5 BCEro BHIMMOIO H, OT/e]bHO, MH(PpPaKpaCHOro y4acTKOB
crextpa. [lo mosydeHHEIM AaHHBIM OBUIM NOCTPOEHBl HHIMKA-
Tpuccsl ApkocTH ((Pur. 27), 1O KOTOPHIM UEPE3 KaKIBLIE 10°
yra2 OT HOpMaJau OblM TOJyUeHB ko3 dunreHTs PKOCTH,
KOTOpHIE, TakuM 06PasOM, COOTBETCTBYIOT CpeIHUM koapdhu-
[MEHTaM M MOTyT OBITH NPHHATHl /s DA3IHYHLIX DPACYETOB.
Sty kosddunmenTH npuBOASITCA B Tabauie 13.

[To naHHbM 37Ofi TaGAWIBL ObIAM BHUHC/AEHB OTHOULICHHA
(3) k03(pdHIMeHTOB APKOCTH B Pa3HHIX HanpaBleHAAX K K0a(-
puuMeHTy B HOPMAJbHOM HANPABJEHHH, NPHUHATOM A BCEX
o6pasoBaHuil 3a exununy. [loayueHHbie 3HAUYEHUS NPUBEIEHEL
B Ta6auue 14. DTUMU 3HAYEHHAMH MOKHO TNOJAb30BAThCA IPH
BHIUMCJEHHN CPEeAHHX K03(hdUUHEeHTOB APKOCTH IS Dasauy-
fIHX IPUPOAHBIX OOPA3OBAHUE H Pa3HBIK HarpapJaedni.
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KpoMe wu3yueHus 3aBHCHMOCTH OTpa)aTeabHOH CrOCOO-
HOCTH OT Haupas/eHHusi, Oblad NPOAEAdHbl ONBITH MO H3ydye-
HHIO OTPaXKaTEAbHOR CIOCOGHOCTH HEKOTOPBIX 00PasOBaHUR
¢ caMoJeTa C [eablo CPABHEHUs HOJYUYeHHBIX MPH 3TUX yCJIO-
BHUAX JaHHBIX C TEMU JaHHBIMH, KOTOpHE OblJIH [OJYYEHH
npy M3yYeHMH B HaseMHHIX yc/aoBusax. K coxanenuio, Han6o-
Aeée HaJewHBE M NoJuHe (JIg BHAMMOH 00JaCTH CHEKTpa)
JaHHBIE ObiAM MNOJy4eHbl TOJbKO I8 AByX 0O0Gpa3sopaHuii:
CHEeJ0r0 eJOBOrO APEBOCTOS H CyXOMOJbHOLO Jyra ¢ pelko#
H nuskopocJaoil Tpasoi. [lpu cpasHeHHd NOJYYEHHBIX De3y/b-
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dur, 27. VMHAMKATPHCCH HHTErPAJbHOH APKOCTH DPAa3JHYHbBIX TPABAHBIX
HOKPOBOB W 0OHaMeHnH

6q°

0o/

TaTOB OKAa3aJ0Ch, 4TO OTpaxaTesbHass ClOCOOHOCTh Jyra
[1OYTH OXMHAKOBa B 06ouX cJayuasx. Haob6opot, oTpaxarelb-
Has CHOOCOGHOCTH €JO0BOTO Jeca INpPU H3Y4YeHHH C caMoJeTa
okasajach Ha BCEeM MPOTSKEHHH BHAUMOH 00J1aCTH CMeKTpa
3HAUHMTEJbHO MEHbIIe#, uem MPY H3YyYEHHMH B Ha3eMHBIX ycaO-
Busx (cM. ¢ur. 20). Kak 6u10 yKasaHo paHee, NOHHKeHHAs
oTpaXkateJpHas CINOCOGHOCTb Jeca NPU U3YYEHHH C CaMmoJera
BH3HIBAETCH BJAMSHHEM 3aTEHEHHHIX YYACTKOB MEXJy OTAeb-
HHIMH JepeBbiAMH.

[TosyyeHHLIMH AAHHBIMH MOXHO [OJb30BaThCsl NPH Nepe-
X0le OT HaseMHHIX HaGuonenuit K Ja&rtHmiM. Tax, B Ciayyae
rOPU3OHTAJIbHO PACNOJA0MKeHHH X 00Pa30BAHUI OTPAKATENBHYIO
ciiocOGHOCTh MOXKHO CUHTaThb OJMHAKOBOH B OOOHMX C/ydasXx.
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Cpednue xoadduyuenmu Apro

Ta‘6nuua’ 13

cmu npupOOHux 00paA308anuil 0% pasHbLy

rHanpasienul
Asmmyr | Yroa h®n__y_,,l‘250 h@llir 45° IMimenuira [Mousa ¢ ?::::H 5er;e:::ei
0° 0°| 0.050 | 0.060 | 0.027 | 0.061 | 0.210 | 0.220
0 10 — 0.062 | 0.027 0.058 0.212 -
0 20 — 0.064 | 0.031 0.067 | 0.214 —
0 30 —_ 0.065 | 0.040 0.063 | 0.223 —
0 40 — 0.068 | 0.058 0.059 | 0.243 —
0 50 _ 0.071 0.099 | 0.055 | 0.272 —
0 60 | 0.075 | 0.178 | 0.054 | 0.300 —
0 70 — 0.080 | 0.228 | 0.060 | 0.309 —
0 80 | 0.085 0.253 0.070 0.312 —
[
90° 10° | 0.072 0.065 — 0.065 | 0.243 | 0.247
90 20 | 0.073 | 0.066 — 0.068 0.251 0.272
90 30 0.075 0.068 — 0.069 0.262 | 0.304
90 10 | 0.079 | 0.070 —_— 0.070 | 0.276 | 0.327
90 5 0.037 | 0.072 — 0.070 | 0.286 | 0.337
90 60 | o0.100 | 0.079 |  — 0.070 | 0.292 | 0.339
90 70 | 0.119 | 0.089 — 0.070 | 0.294 0.336
90 80 | o0.149 | 0.105 - 0.069 0.293 | 0.330
180° 10° | 0.05¢ 0.078 0.029. — 0.214 —
180 20 | 0.056 | 0.088 | 0.036 _ 0.218 —
150 30 | 0.062 | 0.09%8 | 0.048 — 0.221 —
180 40 | 0.072 | 0.106 | 0.071 — 0.226 -
180 § 0.036 | 0.112 | 0.119 — | 0.232 —
180 60 | 0.103 0.116 | 0.191 - % 0.238 -
180 70 | 0.130 | 0.121 0.255 — 0.245 —
180 g0 | 0.166 | 0.123 | 0.280 0.253 —
270 10° | 0.074 | 0.074 0.080 | 0.239 | 0.221
270 90 | 0.079 | 0.079 | - 0.112 | 0.238 0.215
270 30 | 0.085 | 0.0%5 - 0.135 | 0.238 | 0.211
270 40 | 0.003 | 0.089 - 0.148 0.240 | 0.214
270 50 | 0.100 | 0.092 — 0.156 | 0.244 | 0.214
270 60 | 0.106 | 0.095 — 0.162 | 0.250 | 0.214
270 70 | 0.111 0.095 — — 0.261 0.212
270 80 | 0.115 | 0.09%4 — — 0.278 | 0.209
| |
1 | |
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Tadbawua 14

Omuouenue xkopduyuenmos Aprocmu npupooHsx 00pas3osanull 8 pas-

HUX HANPABACHUNX K KOIPHUYUEHMY SAPKOCMU 68 HOPMAALHOM HANPAS-

senuu (8)
" Asumyr | Yroxa h®'72r25o h@fir 450 Mwepuua | Tousa ¢ ?CO}S’:):H Oe::n:g(?gﬁ
0° 0° 1.00 1.00 1.00 1.00 | 1.00 1.00
0 10 — 1.10 1.00 1.11 1.01 —
0 20 — 1.07 1.15 1.10 1.02 -
0 30 — 1.08 1.48 1.05 1.06 —
0 10 — 1.14 2.14 0.97 1.16 —
0 bt — 1.18 3.67 0.90 1.28 —
0 60 — 1.23 6.59 0.89 1.41 —
0 70 — 1.34 8.45 1.00 1.46 —
0 80 — 1.42 9.37 1.17 1.47 —
9)° 10° 1.44 1.08 — 1.07 1.16 1.12
90 20 1.46 1.10 — 1.11 1.19 1.24
90 30 1.50 1.14 — 1.13 1.25 1.39
90 40 | - 1.38 1.17 — 1.15 1.31 1.49
90 50 1.74 1.20 - 1.15 1.36 1.3
90 60 2.00 1.32 — 1.15 1.40 1.5
90 70 2.38 1.48 —_ 1.15 1.40 1.53
90 80 2.98 1.75 - 1.13 1.40 1.5
180° 10° 1.08 1.30 1.07 — 1.02 -
180 20 1.12 1.47 1.33 — 1.04 —
180 30 1.24 1.64 1.78 — 1.03 —
180 40 1.44 1.77 2.63 - 1.08 —
180 50 1.72 1.87 4.41 — 1.10 —
180 60 2.06 1.94 7.08 — 1.13 -
180 70 2.60 2.02 9.44 — 1.17 —
180 80 3.32 2.08 10.70 — 1.20 —
270° 10° 1.48 1.24 — 1.31 1.13 1.06
270 20 1.58 1.32 — 1.83 | 1.13 0.98
270 30 1.70 1.42 — 2.21 1.13 0.97
270 40 1.87 1.48 — 2.42 1.14 0.97
270 50 2.00 1.54 — 2.56 1.16 0.97
270 60 2.12 1.58 — 2.67 1.19 0.97
270 70 2,92 1.58 - —_ 1.24 0.96
270 80 2.30 1.57 — - 1.32 0.95
l 1
| t i

110

Hao6opoT, B c/yuae BepPTHKaIbHO PacnoJOKeHHHX 06pa3o-
BaBHMil (JlecHble HACaKAEHMS, KYCTADHHKH M AD.) CACAYET yuh-
THIBaTb NEpPexO/Hblll KOIDPUIHUEHT , DPaBHBLIA NPUOIMKEHHO

0.3. Heo6x02HMO, OJHAKO, WMeTb B BULY, YTO IJs JHCTBEH-

HHX HacaXJAeHUH 3HaueHHe KO3POUUHEHTa ® MOXET OHThH
MHEIM, NpHYEM MOXKHO OXHUAATL HEKOTOPOro YBeJHYEHHs
aToro Kosgduuuedra.

24. 3aBHCUMOCTb CIEKTPAJbHOA OTpakaTeJbHOR conocobnOCTH
OT COCTOSIHMSI noBepxHOCTEH

CnekTpalbHasi OTPa}MaTe/JbHds CHOCOOHOCTH HEKOTOPBIX
BHIOB TOYB, OBHaxeHu#l M Apyrux oO0pasoBaHH@ OwlIa H3y-
yeHa B CYXOM H BJaXHOM HJIH MOKPOM cocTosiHmsax. [Toay-
YeHHHIE Pe3yJbTATH MO3BOJHUJIH BLISCHATb, B KakOH 3aBUCH-
MOCTH CTOHT OTpaKaTeJbHdsl CHOCOOHOCTh OT BJAAKHOCTH
nopepxuocrei. [Ipu 3TOoM OKaszaloCh, YTO, KAK NPABUJIO,
BAAKHBE [OBEPXHOCTH 00JaJal0T MeHblled APKOCTEBIO MO
CPABHEHHIO C CYyXMMH, NPHYEM CTelleHb MOHMKEHUs OTpamxa-
TeNbHOH C¢IOCOOGHOCTH y pasHblX 00pa3oBaHUil  OKasasacChb
pasanuHoil. ONHAKO B OTAEJbHLIX CJydYasX BJAXHBIE ITOBEPX-
HOCTH OKa3aJuch GoJaee apxumu. [ H3YUECHHR 3aBUCHUMOCTH
OTpaXaTenbHON CNOCOGHOCTH OT BJAXHOCTH OBIIK BBIYHC-
JAeHb OTHOWIEHHA § KO3(PPHUUHMEHTOB APDKOCTH CYXHX INOBEpX-
poctell K KO3DHOMEeHTaM SPKOCTH BJAAMKHBIX HJIH MOKPHIX.
[lns1 BolSICHEHHs X04a 1O CHEKTPY 3HaueHHA OBJIM BHYHCJAEHDL
Aas ueThipex AjauH BoaH Ar 400, 500, 600 u 650 mp. Iloay-
yeHHBE JaHHLIE coxepxaTcda B Tabauue 15.

Jlaneple Tabjunel TIPEMAE BCEro NOKA3HBAIOT, YTO HHUKA-
KOI'O CHCTEMaTHYeCKOr0 XOAa N0 CHNEKTPY He HaGJ101aeTcs;
HMEIOT MeCTO JHmb CJydYaiiHple He6O0/biIve OTKJIOHEHHs
[Tostomy ObIH BHYMC/ACHB CpEJHME 3HAUeHUS { s BCEro
BHAMMOrO CleKTpa, KOTOPHE JaHbh B TOH ke TabJuie.

3aTeM M3 TaOAHUbl BHJIHO, UTO B OJHHMX cayyasx Hal/I0-
ATt 6OJAbliHe 3HAueHust {, B ADYTHX—3HAYHT&IbHO MEHb-
muye, NPUYEM MONHO 3aMETHTb JOBOJIBHO De3Koe pasjieleHue
NPUPOJHLIX 06Pa3OBAHMH 110 3TOMY NPHU3HAKY HA ABE TPYIIbL.
KpoMe TOro, MOXHO BBIIEJHTbL €wWe OJHY rpynny, AJs KO-
TOPOH 3HaueHHs { OKa3aJuChb MEeHbIUe eIHHHLB, T. €. 3TH
06pa3oBanHs BO BJAAXHOM M MOKDPOM COCTOSIHMH OKa3bIBAIOTCs
sipue, uem B CYXOM COCTOSIHHH.

Taxkum 06pa3om, Ece o6pasoBaHus ObljiH NOAPa3je/]ieHH Ha
cAeAylollde TPH TPYNMLL:
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Tadauwa 15

OmHuowenus Ko3dPuyuenmos aprocmi cyxXux nosepxnocmeti K x03didu-
yueHmam SAPKOCMU BAANHCHHLX UL Moxpolx nosepxrocmeli (%)

CocrosHue . 3uagenus ¢%
H‘auMeﬂonaﬂglea;t)%%l;e:g?ux nopepxHocTed, . e;‘,{ge
¢y xygn’f)s?mppfa;yqeuml nf,o’i?;?&l’i?“w‘éﬁ X 400 i A 500| 600 ‘ reso | PO
cpapdexrue o I

— | ;
[foupa  MOR30JHUCTAA, )

Asum. 90°% yrox 45° . .| DBrawdas 2,41 2.7 2.6 2.7 2.6
[Tousa cynecyaHas.

Asum, 0% yrox 45° . . » 0.7 0.8, 0.8] 0.9 0.8
To wxe. AsuM. 90%

yrox 45° . . . . . . . » 1.21 1.6 1.4 1.5 1.4
[Toypa uyepHO3eMHaA.

Hopmanpuo . . . . . . Mngpas 1.6 1.3 1.4] 1.4 1.4
To we. Azum. 0% yroa "

45° Lo e e e » 0.7 0.6 0.7, 0.7 0.7
To we. Asum. 1807

yroa 45° . . . . . . . » 0.9 0.8 0.8 0.8 0.8
Hopora  wmocceifnas.

Agum. 90° yrox 45° . . » 2.1) 2.2 2.4} 2.5 2.4
MocTtoBast GyabBDKHAN.

Azum. 90°% yroa 45° . . » 3.1 3.0 2.7 23, 2.8
Banyun. Hopwmaabuo. "y - 3.0 | 3.1 2.5 3.2 3.0

Cyxue mMOBEpPXHOCTH: [To cpaBHEHMIO C:

[, TMousa mosoauctas, asum.0°, yroa 45°. siaamuol; L cpexnee 2.6

Hopora nrocceiinas » » Moxpoit; » 24
MocToBas 6yanKHAS » » » » 2.8
Banyusl, HOPMAJbHO. » » 3.0

7 cpenuee 2.7

il. Ilousa cymecuawas, asum. 90°, yrox 45°% pramuoft; { cpenuee 11.4

[louBa wepHO3EMHas, HOPMaJAbHO. MOKpO#H; » 4

¢ cpennee 1.4

1l{. Towra cynecuanas, asum. 0°, yroza 45°. BJla)KHOUﬁ, ¢ cpennee 0.
[TouBa yepHo3emHas » » MOKPOH; » 0.7
To xe » 180° » » » 0.8

"¢ cpennee 0.8
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Hs atoro noapaspeneHus, xak H C/1el0BaJ10 OXKUAATh,
BHAHO, YTO CyXHe H MOKpHIE MOBEPXHOCTH OGOJbIUE BCELO
PasAMuAIOTCA MeXJy co6oi0, MpHYeM OTPaXKaTeNbHas CHOcoG6-
HOCTh MOKDHIX TNOBepxHocTed B 2.7 pasa MNOHHMKAETCS IO,
CPaBHEHHMIO C CYXHMH TMOBepxHocTAMH. YUTO xe Kacaercs
TpeThedl TPYNOHE, TO YBeJUYEHHE OTPauaTeJbHOH CHocob-
HOCTH JUIl BJAXHBIX H MOKPBIX NMOBEPXHOCTEH B ABYX H3 TpPex
cJyuaeB Oka3ajloCh HpH Habmojaennu B asumyrte 0°, T. e.
npotuB conxna. [losTomy yBe/uueHHe OTPaXaTeJbHOH CHo-
CoOHOCTH MOXHO OOBACHHTL BJIMAHHEM 3€PKaJbHOCTH, 3HAYH-
TeJbHO nNOBHINawmedcs, Korja NOBEPXHOCTL CTAHOBHUTCHA
MOKDO#. :

VsyueHne CHEKTPAIbHOM OTPaXKaTeNbHOR CIOCOGHOCTH.
CYXOrO M BJaXHOro carHyMOBOFO MXa NOKa3ajo, 4TO CyXOi
Mox B cpeanem B 2.7 pasa sipye BJZXKHOIO. E

Hanee 6Hia cpaBHEHa cIeKTpajbHast OTpaxare/bHas ClO-
coGHOCTD Jyra nepej] KOMIEHHEM ¥ MNOC/€ KOUICHHd, NpUUeM
0Ka3a/10Ch, UTO B MOCJAEJHEM CJyuyae OTpaxaTeapHas Cnocoo-
HOCTh yMeHbmmaachr B 1.6 pasa.

3AKJIOYEHRE

Jannas pa6oTa Gblna BHIIOJHEHZ aBTOPOM TIJIaBHBIM 00pa-
30M C LeJbI0 nojayueHHst QakTHUECKHX NaHHBIX MO CHEKTPaJb-
HOH OTpPaXaTeNbHOH CHOCOGHOCTH NPHPOAHBIX 06pa3OBaHUA.
Taxkue JaHHBE COBEpIIEHHO OTCYTCTBOBaJd B JHTEpaType,
paBinM 006pa3oM He Oh/O OmyGJMKOBAHO W METOAMYECKHX
ykasaHuit no dotorpaduyeckoit cnexkTpOPOTOMETPHU B MpH-
MEeHeHHH K TMOJEBHM YCJOBHSM, I03TOMY BCA paboTa mnpei-
cTaBseT CoGOH NMONHTKY paspelieHds HoBoro Bomnpoca. Ilpu
BBIIOJIHEHUH PaGoTH GHIIO 3aTPAaYeHO MHOrO BPEMEHH M TPY-
1a. Oco6eHHO 60/bIIKE TPYAHOCTH MPEACTaBAN HAGOP Hab.110-
JaTeJbHOrO Martepua/a— MoJydeHHe CIIEeKTPOrpaMm. Orpowm-
gas paGoTa Oblia BHINOJHEHA M TNPH 0OpaGOTKE MHOTHX
THICAY CNEKTPOrpaMM, B KOTOPOH, KaK OTMedeHO BHILE,
NpUHAMAJ y4acTHe LeJBH KOJNNeKTHB paGOTHUKOB — JabOpan-
TOB W BHUHCIHTEAEH.

AsTop He cTasHa mnepex co6oii 3agaud HCNOJL30BAHHA
NOJYYeHHBIX [PH H3yueHWH CNEKTPalbHOH OTPaXKaTeNbHON
cnoCOGHOCTH MNPUPOJAHBIX 00Pa3soBaHMH AAaHHBIX I/ NPAKTH-
yeckux penefl. Taxas pa6ora mMoxer ObThb YCHEIMHO BHIIOJ-
HeHa TOJbKO TPYNNo#i PabOTHHKOB PA3AUYHBIX HAYHYHBIX JHC-
nanaud ¥ obaactedt Texnukd. UTO XKe KacaeTcs BOSMOKHOCTH
NPAKTHYECKOTO HCMO/Mb30BaHAA JAHHBIX 1O CHeKTPaNbHOH
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OTDaKAaTENLHOH cnocobHOCTH, TO OHO MOXET 6LITH CJeJNaHO

Iy

80O’ mMporux cayuasx. [lpexne Bcero mojayueHHbe JanHble MO-

‘TYT ObiTb MCHO/Ib30BAHH B PasJHUHLIX BONPOCAX aspodoro-

rpagun n mackuposke. OHM MOTYT MMETb 3HAUCHHE H M
acTpou3uKH NPH H3yueHUH (U3MYECKHX CBOACTB IIAHET H
MX CNYTHHKOB, aCTePOMAOB M T. A., TA€ OHH Yyie HEOLHO-
KPAaTHO TPHUMEHSIIHCh DPa3HHIMH aBTOPAMH (39, 40, 43 u 44),
B Teopusuxe (45), CBeTOTEXHHMKE H T. I. Jaunbie o cnek-
TpaabHOl OTpaKaTe/bHOM CHOCOOHOCTH pacTeHUA uMeIT
TaKKe 3HAUEHME M B BONPOCAX CBETO(H3HONOrHM pacTeHHH
(41). ~ '
[IpunaraeMble Npu 3TOM KaTaaor CHEKTPAJbHBIX k0addu-
#EHTOB APKOCTH M aTAaC KPHBHX OTPakKenus MOTyT ObiTb
HCNO/Ab30BAHBl KaK MCXOJAHbIE JAaHHLIE NMPH Pa3iH4HBIX HAYYHO-
HCCAeA0BATENbCKHX PaboTax. :

Mocksa. Anpeab 1946 r.

Jumepamypa

1. Tuxos I. A. Onraueckoe YycuieHne KOHTpacTa npu aspodoro-
cpemke. Mat. 1-ro Bcecolossoro cosemanus 1o aspochemxe 14—16
VL 19.9 r. Tp. [oc. H.-m. HH-Ta TEONE3HH U Kaprorpapuu. Bun. 1,
crp. 196—200.

2, Maprkos A. B. CnexrpodoroMeTpuuecKue HCCASA0BANUA X Hx
NpUMEHEHHA 'K YAYUNICHHIO Pe3yAbTaTOB a3POCHEMKU H asponabiio ne~
uus. Tp. oc. H.-H. MH-Ta TeOAe3nu H Kaprorpaduu. 1931, o, IV,

3. llaponos B. B. Paccensanue .CBETa 3CMHbIMH 06pa3oBaHUAMH H

a3pO0OTOMETPHAECKHE METOAn ero Hcnoabsosanus. —CO. crateit no

aspodotomeTpun Ne 2. «Mccaegosanne OTpamATeAbHOH CIOCOOHOCTHY.

Tlox pex. mpod. I". A, Tuxosa. 1934, crp. 3—23.

Hlapounos B. B. [lpo6aemMa 3SKCHOHOMETpUH B aspodororpaduu.

«Aspocbevkar. C6. cratelt. 1934, 1, crp. 33—34. lopreoHedTeHsAaT.

Angstrom A. The albedo of various surfaces of ground. ‘Geogr.

Annaler. 1925, H. 4. ' :

Hibben S. G. Trans. illum. €ng. Sec. 24. 752— 756 (1929) sc. (27,

61 (1930). . ‘ : ‘

Ki(r)n ball and Hand. Month. Weth, Rew. 57, Ne 7, 1929, 58, Ne 7,

1930. ' k.

Seybold A. Uber die optischen Eigenschaften der Zaublatter.

Planta, Arch. fiir Wiss. Bot. I, 11, 11I, 1V, 16, 195; 20, 77, 21, 251, 1933.

Stutchey und Wegener. Nachr. d. K. Ges. d. Wiss. zu Gottin-

gen. Math., Phys. Kl. 1911.

10. Tonzig S. & Vitesli E. Am R. Inst. Veneto Sc. (2), 114, 143 —159
(1934—35) Sc (2). 6. 226 (1925).

11. Bloch O: Liclittechnik. 1921, !

12. Wilsing J. und Schneiner J. Vergleichende spektralfotometrische
beobachtungen am monde und an gesteinen nebst albedobestimmungen

.-.an letzteren. Publik. des Astrophys. Observat. zu Potsdam. Ne 61, B.
XX, 4. 1909. S. 1—68. ‘ oo
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13.
14.

15,
16.
17.

18.

19,
20.

21.
2.

23.

24.

26.
217,
28,

29,
30.
31,
32,

33.
34.

8*

Boiaos M. B. O6 oTpaenun CBETa OT eCTECTBEHHBIX MOBEPXHOCTeil.
Tp. Foc. H.-M. HH-Ta TGONESMH U Kaprorpadpuu. 1931. 1V,

Kaandrtuu Ho H. Heckoabko NaHHMX 08 OTpaMeHHH COJAHEYHOH
pagHauHK OT 3eMHOM MOBEPXHOCTH A HOKHBIX KypOPTOB. Kypoprtao-
canatopuoe geno. 1929, Ne 1. ‘ «
Kyae6akun B. C. 06 orpameHHH CBeTa OT 3eMHHX MHNOKDPOBOB,
Tp. oc. sxcmep. 3MeKTPOTeXH. MH-Ta. By, 17, ctp. 5.

Hlapounos B. B, Orpaxareabuas CHOCOGHOCTL  HEKOTOPHIX MNpH-
poannx o6pasopanui. C6. crateit no aspogoromerpun Ne 2. «Mccneno-
BaHHe oTpakaTenbHoH cnocoGHocrr». llox pel I'. A. Tuxosa. 1934,
crp. 53.

Wapouos B. B. Busyaibubie KOIPPUIUHAEHTH APKOCTH HEKOTODHIX
npuposunx 06bekToB. TexGolneredb «Aapocbhemkar. Max, LHUHNTAuK.
1934, Ne 6—7.

IHaponos B. B. w Carunckas H H Onut aspodoTOMETPH-
yeckoro onpeAedenus KosGPHUHEHTOB paccenBanius 3eMHOif noBepx-
HOCTH 1O METOAY OLHOBDeMEHHBIX H3MEPEHHH HPKOCTH H OCBEIleH-
noctH. Xypuan reodusuxu, 1934, T 1V, Bnim. 1, crp. 40—45.
Kalitin N. N. The measurements of the albedo of a snow-cover.

‘Mont. Weather Rev. 1930, Ne 2.

Tuxos I'. A. Lllserobme csoifcrsa serenu. Tp. loc. H-u. uH-Ta
reoaesuu ¥ kaprorpaduu. 1931, IV.

Tuxos LA, O chmekTpaibHhX Ko3hQHUHEHTAX paccesHus, C6.
craTeii mo aspodoTomerpun Ne 1, 1934, crp. 113—126.

Tuxor . A, HexoTopbie cieKTpajbHbie CEOHCTBA HCCKOJABKHX 6ota-
HHYeCKHX M 300A0FHYecKHX o6bextos. MsB. Hayunoro uu-7a
an. 1. @. Jlecrapra. 1934. T. XVII—XVIIL, crp. 475—482.

Kpuunos E. Jl. Cnekrpaibuast oTpamared.Has CnoCcoGHOCTh HEKOTO-
pHX seMHBIX oOpasosaHuil. C6. crarefi mo aspoporomeTpun Ne 2,
«WccneqoBanyue oTpakaTtenbHoli  cnocobHocti».  Ilog pen npod.
I'. A. Tuxosa. 1934, c1p. 29.

Kpunos E.JI. CoekrpaabHasd OTpamare/bHas cneCOBHOCTL NPUPON-
Huix OGpexToB € camoieTa. TexGioJieTeHb «A3pOCHEMKa». Hsa.
LIHUUT AuK. 1934, Ne 8—9.

Kpuuos E.Jl. 3apacuM0oCTh CHCKTPAAbHAIX KO3Q(hHIHEeHTOB APKOCTH
NPUPOAHKIX OOBEKTOB OT Hanpas/eHHd. To xe, 1935, N 5—6.
Maprmuos u CoKOAOB. CpeToTeXHHUYECKAss TEPMHHOJNOTrHA,
Tp. II Beec. ¢BETOTEXH. kondepenituu, Bua. 13, cTp. 29--31.
HWlapouos B. B. O xapakrepuacTukax orpaxartenbHoli cnoco6HOCTH
He6ecHnK Ted, AcTpoHoMuuecknHl mypuanr. 1934, XI, 5, crp. 478—483.
Iaponos B. B. ®oromerpuueckie HabGaloAeHUs €O CTpaToCTara
¥ ux sagaun. Tp.Bcec. koudep. no u3yd. cTpaToCHepsl. Viax. AH CCCP.
1935, crp. 211—215.

Mox pen. akaa, C. WM. Bapuaosau npop. M. B.CasocTbs-
Hoso# CnpaBOYsdK 110  BOEHHOH oOmTHKE. OI'M3, M.—JI. 1945.
Pacpu Ulapap Obmee BpeaeHUE B doromerpuio. (Tep. ¢ ¢panu.
OHTH, 1934.

Feonesusn, CrpasoyHoe pykosoxcrso. T. V. AspodoTtorpadus, cTp. 40,
Wsa. Hapxomxoza PCPCP. 1939. .
AmM6apuymss B. A u ap. Kypc actpodusuki # 3BE3IHON
acrponomun. Y. 1. OHTH, 1934, cTp. 298235 mn 276—-231.
duannnos A. H. CoekTpanbHplil aHarns. OHTU. 1937, cTp. 205—244.
lllaponos B. B. 1. Mccaenosanne CHeKTPaibHOfl UyBCTBHTEIBHOCTH
HeKOTOpHX (OTOrpadhHUCCKHX MaTepHanns. Tp. LHUWT AuK. Buia. 20.
WccnenopaBue no goroMerpuu. flox. pex npod. K. B. Yunbucosu
1937, crp. 3—12.
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36.
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38.
39.
40.

41,
42,

43.
44.
45.

Fopoxoscxuit I0. H. u Baprenesa O. A. Arnac chekrpans-
HBIX CBOHCTB COBpeMEHHHX ¢oTOrpaduyecKHXx MaTepHanos. rou. Ji.
© 1941, ‘ )

He6aur.  O6muit wypc dororpadmu. Ku. 1, 2 u 3. Xypu.-ras.
ofpex. M. 1932.

flyTepogutens mo xubuuckum TtyHapam. Max. AH CCCP. 1932.
Te6epaa. [TyTesoautens. Max. Mock. Joma yueHHX. 1934.

Kpunos E. JI. Onpr usydeHns CHeKTpalbHON OTPaMATEAbHOMH
cnoco6octd Mapca u  IOnurepa. ActpoHoMuueckHil mypHaxr. 1935,
XU, Ne 6, ctp. 557—563.

Kpuuos E. JL CoexrpodoToMerpudeckoe usydeHHe 40 xaMeHHRIX
MeTeopHTOB. AcTpoHomudeckuit mypH. 1940, XVIL, 4, ctp. 40—67.
Makapescku it H M. O6 orpaweHnu, NPOMYCKAHUM M TOTAOIIC-
WM CONHeUHOH panmaumm JaucTbaAMuM pacrenuit. Tp. nabop. cserto-
dusuon. PHIHKO-arPOHOM. HH-TA. 1938, snin. 1, crp. 111—119. ‘
fox pen. akan. C. M. Basuaxosa u npop. M. B.CasocTps-
HoBoOM Ontuka B BoeHHOM xexe. C6, craveit. Man. 3-e AH CCCP.
M.—JI.1945. T. 1.-

dbeceHkon B. I, akan Koemoroums coasedHoll cucreMms. Hasn
Kasaxckoro ¢uauana AH CCCP. Anma-Ara. 1945, ctp. 52.
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llaponos B. I'. BuaumMoCTh JafeKHX MPEAMETOE M orxeft. Boex-
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KATAJIOT CIEKTPAJIbHBIX KO3 HUIMEHTOB-
IPKOCTHU NPUPOAHDBIX OBPA30BAHUI

KaTanor COLEPXKHT CleKTpajbHble KOS(QOHUHEHTH fp-
xocTH 370 nmpupoAHbX 06GpasoBaHuil H HCKYCCTBEHHBIX O0b-
€KTOB, H3MEDEHHHX B obaactu cnexktpa ot A 400 mp mo
A 900 mp. B ykasartese KaTajora COACpKATCA KpaTKHe CBe-
JeHHsi O XapakTepe M COCTOSHHH Ka)JIOro H3yYEHHOTO 06'-
exta. Iloc/eanre PpacmoJOXKeHbl MO rpymnam H B Kawoh
rpynne B aihaBHTHOM MOpPAJIKE. B rpage 5 yKkasaHBl JaH[-
madTH, B KOTOPHIX H3yya/lHCh NPHPOIHEIE o6pa3oBaHus, Npu-
yeM COKpameHHOMY O6O3HayeHHIO «C. J. I.> COOTBETCTBYIOT
¢JIOBA: «CEBepHAad JeCHas M0J0ca». [lo moMepy oO6Bbexra B
yKasaTese Jerko HalTH B Ta6aunax Kartajnora Kosp@dHuueHTH
APKOCTH HHTEpecyiomero 0o6nbeKTa. Howmepa 06bekTOB B Tal-
~-JIAIaX " KaTanora yKasaHb B nepBoii BepxHei cTpoke. B Tpex
cTpokax TaG/auI MCIOJNb30BaHbl 3HAKH: «3» — 3TaJOH, [0 OTHO-
MIeHHI0 K KOTOPOMY H3ydasach OTpaxaTe/JbHas CnOCOGHOCTD,
«H» —ymcao HeratuBos ¥ «C» —UHCJIO CHEKTPOrpaMM, HCIOIb-
3oBanHbx npu ob6pa6orke. COKpamEHHBIM 0603HaYEHHAM BTA-
JIOHOB ' COOTBeTCTBYIOT: «['» —TrumncoBas IJAaCTHHKA, «b» —
6apuToBam IIACTHHKA, «By» — 6apuTupoBanuas Oymara H
«M» — marHe3us. [1ps ApOGHOM BHIPaXKEHMH YKA3AHHHX NAHHLIX
YECJANTENb OTHOCHTCH K BHIUMOMY Y4HaCTKYy (A 400—650 my), a
sgameHaTeJb — K HH(paxpacsomy (Ah 660—900 myp). [Ilpuse-
feHHble B TaGJHLAX KATAJA0ra CHEKTpajlbHHE KoapPpUIHERTH
ADKOCTH, BHYHCJACHHHE [JO. TPETbEro JEeCATHYHOTO 3HAKA,
ripeacTap/isaioT coboil cpeaHue apH(METHYECKHE H3 NOJyUCH-
HBIX TpH 00paGoTke KaxJo# OTIEeJbHOH CHEeKTPOTPAMMEL.

 Ilas Bcex O0OBEKTOB, COAEpNalHXCA B Kartalore B o7
gefAbHOM atiaace (CM. MpPUIOKeHHe 9), JHaHbl CHEKTpPaJbHbEE
KpHBLIE OTPaMEHH#, NMOCTPOEHHHE MO TEM 3HaYEHHAM CIeK-
TpaAbHEX KO5(QHUHEHTOB SPKOCTH, KOTOPBIE coxepxarcs
B Karanore. Bce kpuBne, 3a He3HAYUTEJIbHHM  HCKJIOUEHHEM,
IOCTPOEHE B OJAHOM MacuiTabe M NpOHyMEpOBAHE! TeMHu LHb-
paMH, NOI KOTODHIMM 3HAuarcs B yKasaTeJe H Karajore
cooTBeTcTBylOmUe UM o6bexTH. Kpome TOro, B yKasatele
pUMCKUME UM(paMu 0603udueHB HOMEpa [HarpamMmM, Ha Ko
TOPHIX MOMELIEHB COOTBETCTBYIOMHE KPUBHE. '
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By By | bysb
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0.018 | 0.130
0.019 | 0.122
0.020 | 0.115
0.024 | 0.1¢9
0.026 | 0.106
0.024 | 0.103
0.027 | 0.102
0.0:9 | 0.104
0.028 | 0.108
0.027 | 0.110
0.027 | 0.120
0.027 | 0.124
0.029 | 0.132
0.033 | 0.141
0.041 | 0.146
0.045 | 0.144
0.044 | 0.14]
0.042 | 0.137
0.040 | 0.131
0.039 | 0.127
0.040 | 0.122
0.050 | 0.116
0.054 | 0.126
0.052 | 0.133
0.050 | 0.127
0.048 | 0.120
- 0.203
0.224
200 | 0,249
202 | 0.273
201 | 0.298
193 | 0.310
189 | 0.318
180 | 0.320
177 | 0.323
78 | 0.325
186 | 0.324
.193 | 0.323
.200 | 0.321
202 -
.203 -
202 |
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) w07 Oy b b 60 61 5 63§
3 By/by| /I e e r/mre I I I r
H 3/2 2/1 1/1 1/1 11 1 1 1 1
C 6/3 | 4/1 1/1 1/1 1/1 1 I 1 2
400 | 0.074| 0.112] 0.128} 0.180] 0.161 0.090{ 0.102 0.119 0.130
410 | 0.085| 0.116] 0.141] 0.163] 0.176] 0.092] 0.104 0.121 0.143
420 | 0.090] 0.120] 0.153| 0.180| 0.191] 0.094| 0.108 0.125 0.157
430 | 0.109] 0.126] 0.169] 0.195| 0.209] 0.098] 0.110 0.131 0.171
440 1 0.105) 0.132] 0.183] 0.209]| 0.222| 0.102] 0.115 0.136 0.180
450 | 0.104] 0.139] 0.199] 0.222{ 0.237} 0.109] 0.121 0.143 0.188
460 | 0.102] 0.148] 0.210| 0.231} 0.250] 0.118] 0.128 0.150 0.196
470 | 0.106] 0.156) 0.220] 0.243} 0.262] 0.127| 0.139 0.159 0.201
480 | 0.101] 0.164 0.229} 0.252| 0.273} 0.135 0.148 0.169 0.208
490 | 0.100] 0.172] 0.235| 0.261] 0.283| 0.143] 0.157 0.176 0.216
500 | 0.098] 0.181] 0.244| 0.270] 0.291} 0.150] 0.163 0.182 0.225
510 1 0.099] 0.189| 0.254| 0.280] 0.300 0.155] 0.171 0.188 0.240
520 | 0.110] 0.195] 0.268| 0.292) 0.310] 0.160] 0.173 0.192 U.253
530 | 0.116] 0.205) 0.285! 0.309] 0.3:8] 0.164| 0.177 0.197 0.171
540 | 0.126] 0.218} 0.301} 0.322 0.338] 0.168] 0.179 0.199 0.183
550 | 0.122] 0.229 0.317) 0.335{ 0.349] 0.170| 0.180 0.200 0.300
560 | 0.119] 0.239| 0.324} 0.346] 0.361| 0.170] 0.181 0.201 0.318
570 | 0.117} 0.249| 0.335; 0.360] 0.372} 0.170] 0.181 0.202 0.341
<580 | 0.114} 0.255! 0.349| 0.372) 0.381} 0.169] 0.180 0.203 0.362
590 | 0.111] 0.261] 0.360| 0.382| 0.390] 0.164 0.179 0.204 0.373
600 | 0.127| 0.261| 0.369| 0.388] 0.397| 0.160| 0.179 0.205 0.371
610 | 0.148| 0.260] 0.373] 0.39.21 0.401} 0.189] 0.179 0.205 0.356
620 | 0.146] 0.259, 0.379, 0.395] 0.405| 0.160} 0.179 0.205 0.347
630 | 0.146] 0.260 0.382! 0.399; 0.411] 0.160| 0.180 0.2035 0.347
640 | 0.157| 0.261| 0.388] 0.404) 0.420| 0.161{ 0.181 0.205 0.355
658 0.166] 0.266| 0.395] 0.415| 0.430| 0.160] 0.182 0.205 0. 356
66! — — — —_ — — — — —
670 — - — — — — — . -
680 — - - - —
690 — - — - - —
700 . . _ § ; -

710 - _ —
T - - - -

730 — - _ _ -
740 — — 0.410 0.433] 0.463 — - —
750 - — 0.398 0.433] 0.484 —  — 1 — |
760 0.300]| 0.380| 0.427| 0.437] —— | — - -
770 | 0.778] 0.300] 0.360| 0.400 0.415, — - -
780 | 0.780] 0.300| 0.335} 0.360] 0.382

790 | 0.780] 0.299 0.s16! 0.331] 0.349] — | — —

800 | 0.778] 0.294] 0.301] 0.312| 0.3:3 -

810 | 0.775| 0.291] 0.292) 0.300] 0.309] -—

820 | 0.772{ 0.290) 0.295! 0.30u] 0.310: — -

830 | 0.770] 0.2911 0.298| 0.307) 0.313; - -

840 | 0.765] 0.294] 0.302) 0.313} 0.319] — -

850 | 0.761) 0.300] 0.309 0.318] 0.323 - - —
860 | 0.757| 0.308] 0.317] 0.323] 0.329] -

870 | 0.751] ~— e — —

880 | 0.780 — @ — - -
890 | 0.750! — - — — —
900 | 0.750] - — = — — - —
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{ 1 1 ety o an g/]y d oy Ho| T 171 1 1 |l 11

C 1 1 21 | Y1 |yl 31 | 61 C 173 | 1 1 211 | 2/1 /1

400 | 0.163| 0.201} 0.149 0.152| 0.149| 0.054] 0.011 | 0.035 | ©.101 400 | 0.029] 0.044] 0.030/ 0.030] 0.031} 0.026| 0.053 | 0.128 | 0.034
410 | 0.185| 0.220| 0.149] 0.153| 0.149| 0.050| 0.012 | 0.040 | 0.105 410 | 0.030] 0.046| 0.033| 0.033| 0.038} 0.029] 0.061 | 0.130 | 0.039
420 | 0.205| 0.238| 0.149 0.154{ 0.149; 0.049 0.012 | ©0.048 | 0.109 420 | 0.032] 0.049] 0.039| 0.039| 0.042| 0.030| 0.067 | 0.131 0.040
470 10.222} 0.252 0.1£0] 0.159! 0.150{ 0.056] 0.013 | 0.054 | 0.110 j 430 | 0.036 0.001 0.040| 0.040| 0.048| 0.034| 0.071 | 0.133 | 0.04]
440 | 0.236/ 0.262) 0.157| 0.169| 0.157| 0.060| 0.013 | 0.061 | 0.110 440 | 0.039] 0.055| 0.041| 0.041] 0.050[ 0.039 0.075 | 0.139 | 0.042
450 | 0.246| 0.271} 0.163) 0.171] 0.163] 0.061| 0.7 13 | 0.069 | 0.112 450 | 0.041} 0.039] 0.042| 0.043| 0.051| 0.042| 0.079 | 0.145 | 0.044
460 | 0.253| 0.277| 0.174 0.182| 0.176| 0.0€¢0| 0.013 | 0.070 | 0.117 460 | 0.043| 0.063| 0.043| 0.046] 0.032| 0.043| 0.¢81 | 0.180 | 0.046
470 | 0.260{ 0.281] 0.196/ 0.200| 0.190| 0.059} 0.013 | 0.071 | 0.121 470 | 0.047} 0.068| 0.044| 0.049] 0.054| 0.041] 0.086 | 0.154 | 0.047
480 1 0.264] 0.288) 0.210| 0.215| 0.200{ 0.060| 0.013 | 0.071 | 0.127 480 | 0.030] 0.071{ 0.045| 0.050] 0.056] 0.045| 0.090 | 0.161 | 0.049
490 1 0.2711 0.293} 0.228) 0.222] 0.209{ 0.036| 0.014 | 0.071 | 0.130 490 | 0.051} 0.075| 0.045| 0.051} 0.057| 0.030| 0.095 | 0.171 | 0.050
500 1 0.280 0.300f 0.239) 0.227| 0.218 0.070/ 0.015 | 0.071 | 0.133 500 | 0.035| 0.081| 0.049| 0.053| 0.060| 0.038] 0.102 | 0.179 | 0.056
510 1 0.292) 0.307) 0.247| 0.230] 0.229] 0.077/ 0.018 | 0.074 | 0.136 510 | 0.060] 0.089] 0.059| 0.068| 0.077| 0.069} 0.114 | 0.189 | 0.063
320 | 0.300( 0.315 0.251) 0.231] 0.v23 0.096/ 0.028 | ©0.080 | 0.139 520 | 0.068| 0.096| 0.075| 0.082| 0.091| 0.078] 0.131 | 0.210 | 0.075
330 | 0.311) 0.324| 0,259/ 0.232] 0.226| 0.110/ 0.037 | 0.090 | 0.140 530 | 0.075| 0.103| 0.087} 0.095] 0.103] 0.109, 0.158 | 0.319 | 0.09
540 | 0.323| 0.333] 0.261) 0.234] 0.227| 6.119] 0.043 | 0.096 | 0.141 540 | 0.081] 0.109] 0.094| 0.102] 0.111] 0.132] 0.194 | 0.369 | 0.107
550 | 0.387| 0.346| 0.267| 0.225] 0.2:8] 0.120 0.045 | 0.100 | 0.141 550 | 0.086] 0.112 0.098| 0.105| 0.11€| 0.151} 0.213 | 0.375 | 0.108
360 10.35(1 0.360 0,269] 0.239] 0.2°0] 0.112 0.044 | 0.103 | 0.142 560 | 0.687] 0.116{ 0.096| 0.101} 0.112| 0.143! 0.204 | 0.338 | 0.107
570 1 0.365| 0.377| 0.270| 0.243] 0.232 0.111] 0.040 | 0.108 | 0.143 570 | 0.08%| 0.118] 0.088/ 0.094] 0.105 0.130| 0.182 | 0.349 | 0.099
580 1 0.380| 0.390] 0.270/ 0.24¢| 0.235/ 0.112/ 0.035 | 0.110 | 0.147 "580 | 0.084| 0.117) 0.081} 0.088] 0.097| 0.121| 0.163 | 0.293 | 0.092
590 10.394 0.401| 0.270) 0.248| 0.238| 0.103| 0.035 | 0.111 | 0.151 590 | 0.083 0.115f 0.081| 0.¢86| 0.¢91| 0.114| 0.185 | 0.281 0.0¢p
600 | 0.400| 0.408 0.270| 0.248] 0.239| 0.088| 0.035 | 0.113 | 0.159 600 | 0.085 0.113| 0.085] 0.089! 0.095 0.110| 0.151 | 0.270 | 0.08g
610 | 0.398| 0.406| 0.279| 0.246| 0.239] 0.078 0.033 | 0.114 | 0.168 610 | 0.089] 0.118] 0.085| 0.089) 0.09%| 0.103 0.150 | 0.257 | 0.088
620 | 0.395| 0.402| 0.269) 0.243| 0.237| 0.078 0.63) | 0.113 | 0.171 620 | 0.093] 0.123( 0.079| 0.083| 0.091{ 0.100{ 0.150 | 0.247 | (.089
630 1 0.397) 0.404) 0.266| 0.239) 0.231) 0.078| 0.030 | 0.111 | 0.176 630 | 0,099/ 0.137| 0.073| 0.079] 0.088| 0.099| 0.150 | 0.239 | .09
640 | 0.402) 0.410) 0.262| 0.233] 0,228 0.074/ 0.031 | 0.109 | 0.179 640 | 0.105| 0.140] 0.069] 0.072} 0.085] 0.098| 0.1F 0.226 | 0.089
6;8 0.409| 0.416] 0.251| 0.29| 0.222 0.082] 0.027 | 0.102 | 0.180 650 | 0.112] 0.142| 0.075| 0.080] 0.089| 0.098 0.151 | 0.2056 | p.086
6 — — — —_ — —_ — — _— 660 — — — — —— — — - —
670 — — — —_— — — — . . 670 — — — . — — - o o
680 —_ — — — — — — . . 68) . - — — . — — -
690 — — — —_— — — — _ - 690 — — — — - — — —
700 — — — - — — — — — ‘ 700 — — — — - — —_ e
710 — — — —_ — — — 710 — . — — . — — —— e
720 | — | — | — |o329l Z— |o0.59 _ — 0.172 720 | 0.170| 0.210{ 0.291] — | — | 0.283| 0.350 —
730 — | — | 0.343] 0.203] 0.342] - — 0.183 730 | 0.215 0.232| 0.301} — | — | 0.328/ 0.400 | 0.492 -
740 | — . — 10,258 0.320] 0.208] 0.467] — — 0.186 740 | 0.238] 0.220| 0.306) — — 10.385) 0.433 | 0.512 -
750 | — | — | 0,338 0.350| 0.30¢] 0.542 — — 0.187 50 | 0.277| 0.252] 0.305] — | — | 0.424] 0.492 | 0.340 -
760 | — | — | 0.356| 0.348| 0.303| 0.571] — — 0.181 760 | 0.260{ 0.272} 0.303) — | — | 0.444] 0.518 | 0.561

770 | — | — | 0.349] 0.339] 0.300| 0.591| — 0.183 | 770 |0.299] 0.281} 0.309] — | — | G.456] 0.538 | 0.563 —
780 | — | — | 0.336] 0.327| 0.295] 0.605 — — 0.195 | 780 | 0.303| 0.289} 0.311) — | — | 0.461] 0.550 | 0.572

790 | — — | 0.322) 0.311] 0.283} 0.615| 0.242 — 0.298 ! 790 | 0.310 0.293| 0.313] — - — — 0.603 -
800 — — | 0.509} 0.301} ¢.273| 0.622| 0.249 0.245 800 | 0.311] 0.297] 0.314] — — — — 0.643 —
810 | — | — 10,205 0.300] 0.265| 0.698 0.251 — 0.257 810 | 0.315 0.300{ 0.315} — | — | — | — 0.681 -
820 — — | 0.312] 0.307] 0.266| 0.629| 0.255 — 0.263 » 820 | 0.321 0.303] 0.318 — — — . — 0.712 -
8:0 | — | — | 0.321] 0.316] 0.272] 0.626] 0.259 — 0.284 830 | 0.331] 0.311) 0.322) — | — - - 0.733 —
849 | 0.233| 0.327] 0.281| 0.625/ 0.261 — 0.310 840 | 0.339] 0.323| 0.329] — | — — — -
850 | — | — |0.345/ 0.338] 0.293] — | 0.265 — — 820 | 0.370] 0.340 0.339| — | — | — | — — -
860 | — 0.352) 0.344] 0.301] — | 0.270 — — : 860 | — | — | — | — ] = e — —
870 | — | — F — ) — | — | — ]0.278 — ; 879 | — | — | — | — | — | — ] — | — | -
880 | — | — } — | — | — | — |0.488 — — ~ 880 | — | — | — | — - — | -
890 | — | — | — | — | — | — 10300 e — 8950 | — | — | — | — | — 1 — — — -
%00 1 — b — 1 — 1 — — 1 — 0301 - — 900 | — | — | = = —
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3 r r r ol or I r P/r T

H 1 1 1 1/1 2 2 2 1/1 11

G 2 2 2 /2 4 4 4 1/1 11

400 | 0.064] 0.051| 0.050| 0.030} 0.037| 0.041] 0.050 | 0.026 0.017
410 | 0.068] 0.058] 0.053] 0.038] 0.037| 0.040{ 0.060 | 0.029 0.018
420 1 0.071{ 0.063| 0.057} 0.042| 0.037| 0.042| 0.065 | 0.030 0.019
430 | 0.073] 0.068] 0.06!| 0.048] 0.038] 0.045| 0.071 | 0.031 0.020
440 | 0.076| 0.070] 0.061| 0.050| 0.039! 0.050 0.030 | 0.033 0.021
450 | 0.078] 0.075] 0.066| 0.051| 0.040} 0.052| 0.082 | 0.037 0.025
460 | 0.080] 0.079 0.069] 0.052] 0.041] 0.055| 0.082 | 0.040 0.030
470 | 0.081] 0.082| 0.u75] 0.053] 0.042} 0.057| 0.082 | 0.043 0.036
480 | 0.082| 0.087] 0.079] 0.052] 0.041] 0.058] 0.08%8 | 0.015 0.039
490 | 0.084] 0.091] 0.083| 0.052| 0.045} 0.060] 0.097 | 0.047 0.010
500 | 0.087] 0.095| 0.090{ 0.055| 0.050| 0.067| 0.110 | 0.049 0.041
510 | 0.090] 0.105} 0.097| 0.062} 0.060] 0.08¢| 0.135 | 0.050 0.0
520 | 0.100{ 0.117] 0.108] 0.075| 0.078] 0.105| 0.173 | 0.054 0.050
530 | 0.121} 0.144| 0.131} 0.093] 0.100| 0.131] 0.211 | 0.081 0.060
540 | 0.144] 0.177, 0.1567| 0.107} 0.122| 0.159] 0.261 | ©.100 0.071
560 | 0.167] 0.194] 0.178| 0.112| 0.132] 0.170| 0.280 | 0.125 0.095
560 [ 0.173] 0.196| 0.180} 0.113} 0.130| 0.171] 0.279 | 0.142 0.129
570 | 0.161! 0.186] 0.171] 0.111} 0.116} 0.160| 0.262 | 0.132 0.154
580 1 0.149; 0.170] 0.158] 0.110] 0.1u7} 0.142} 0.243 | 0.123 0.151
590 | 0.137) 0.151] 0.142] 0.109] 0.101] 0.139] 0.239 | 0.126 0.143
600 | 0.128] 0.141] 0.135] 0.105| 0.102| 0.140} 0.239 | 0.132 0.132
610 | 0.124} 0.138] 0.130} 0.101} 0.095| 0.139} 0.241 | ©.132 n.128
620 | v.1922] 0.134] 0.130] 0.096| 0.089] 0.134] 0.242 | 0.127 0.130
630 | 0.121} 0.133| 0.130] 0.091| 0.085| 0.130] 0.232 | 0.117 0.131
640 | 0.122] 0.137] 0.130| 0.087} 0.080} 0.125| 0.220 | 0.110 0.129
650 | 0.1925] 0.143| 0.133] 0.085| 0.075| 0.120] 0.210 | 0.105 0.121
66U — — _ - . _ - — -

670 — — _ — — —

680 | _ o

690 | . -

700 . -

710 - - - -

720 . _ — 0.259 -

730 _ _ — 0.284 —

744 | 0.351 —

750 - 0.269 \ 0.412 0.470
760 - 10.299 | 0.427 0.481
770 | _ . - 10.32 — | 0.440 0.491
780 - . ~ 10.342) - - 0.450 0.501
79 | o | | e 0.359] - — | 0.470 0.520
800 0.3770 — — 0.515 0.564
810 -1 0.39¢9 Po- 0.610 0.619
820 | _ 0.426 | — 0.700 0.660
830 | — 0.48] — 0.759 0.689
840 0.528) — - 0.788 0.710
850 1 0.543 — - 0.305 0.725
860 | .. . - . — —

870 - - — —

880 . _ —

890 | - - —

900 — - —

156

. 95
§

g) or ooy or |byiby| rr or wr rr I
H /1 @ 272 /1 8/3 2/1 2/1 2//1 2//1
C 1/1 4/5 2/2 §8/3 2/1 2/1 2/1 2/1
400 10.02010.03010.030 0.0151 0.0221 0.020: 0.022| 0.022 0.022
410 10.02210.03310.03%10.0151] 0-022] 0.020| 0.022| 0.022 0.022
420 10.028,0.035]0.074 1 3.012 ] 0.023! 0.0201 0.023 | 0.023 0.023
430 10.031)0.03910.031 [p.p20! 0.024 ! 0,020 0.024 | 0.024 0.024
440 10.03%10.043{0.081|0.022 ! 0.026 0.0221 0.026] 0.028 0.028
450 10.04310.04710.0%0 | . p25] 0.027] 0.023 1 0.027| 0.030 0.030
460 |10.04810.04910.080 ¢ 027! 0.029] 0.025! 0.029| 0.032 0.032
470 10.050(0.05010.0%0 0.029 0-0281 0.026] 0.028| 0.034¢ 0.034
480 10.050|0.04710.08310.027| 0.0321 0.02% | 0.032]| 0.038 0.03%
490 10.05010.048|0.087 | 0,026 | 0.035| 0.030 | 0.035] 0.040 0.040
300 10.054|0.05410.094|0.029] 0.040] 0.032| 0.0411 0.015 0.045
210 | 0.06310.069,0.104|0,0351 0.049] 0.041! 0.052| 0.060 0.062
520 10.07510.09010.12010.050| 0.066| 0.059 | 0.074| 0.082 0.092
530 10.094,0.13010.134 10,0721 0.0%6| 0.079 | 0.101 | 0.115 0.193
540 10.121|0-16010.146 10,0931 0.102| 0.098 ! 0.119] 0.198 0.143
350 10.16810.18110.13910.1041 0.115] 0.111} 0.121] 0.129 0.151
560 10.17910.18110.1420.097| 0.110] 0.105| 0.1171 0.123 - 0.147
570 10.17510.166]0.133{0.084| 0.096| 0.092| 0.105| 0.111 0.127
5%0,10.165/0.14910.13219.073 | 0.087| 0.080 | 0.092 | 0.100 0.110
390 10.15110.13210.129]0.067 | 0.078| 0.072| 0.083 | 0.030 0.095
600 10.14310.13310.13110.061] 0.070| 0.065! 0.077| ¢.082 0.088
610 10.14110.133]0.13210.060| 0.065| 0.061] 0.07¢+| 0.077 0.081
620 |0.146/0.12610.136|0.059 | 0.061 | 0.057 | 0.069 | 0.073 0.079
630 10.14510.12310.134|0.052| 0.056| 0.050 | 0.065| 0.070 0.077
610 10.13710.12110.13010.047| 0.054| 0.045 | 0.064| 0.070 0.077
228 0.13010.12110.129 0.()4()‘ 0.057) 0.0421 0.0651 0.070 0.078
670 | — -

620 -

690 -— —

700 — — — -

710 (). 256 _

720 — 10.334] — — - _ : . 3
730 — 104591 — 10.17210.830] 0.51110.322] 0.507 0. o?o
740 0.597,0.460 1 0.205] 0.540! 0.524 1 0.535| 0.517 0.591
750 O.bQu 0.64810.472|0.249| 0.531] 0.534 0.546] 0.525 0.608
760 [0.64510.700/0.480[0.2921 0.565| 0.545 | 0.557 | 0.537 0.622
770 [0.66210.75010.489|0.322 | 0.578 | 0.538| 0.56% ] 0.549 0.639
780 10.6770.77810.19910.342| 0.593 | 0.569 | 0.580 | 0.560 0.651
790 [0.69310.78710.526 10.355| 0.608 0.580 | 0.593| 0.3571 0.669
800 10.71610.791]0.51810.36% | 0.622] 0.596| 0.610 | 0.583 0.683.
810 10.74010.80210.567 |0.378| 0.638| 0.610| 0.623 | 0.399 0.700
820 10.76510.83510.610 [0.389] 0.654] 0.6251 0.640| 0.613 0.715
830 |0.789]|0.86510.713/0.399| 0.672] 0.641 ] 0.65%| 0.630 0.731
840 10.805]0.88810.79010.411| 0.6801 0.660 | 0.687: 0.648 0.750
850 |0.816/0.893,0.23310.423) 0.710 0.677 | 0.650 1 0.661 0.764
860 e — ] = 10.437 — — - -
870 — . 0.430 - — - -
380 10,463 | —
8% | — | — 104771 - -
403 — 0.489 ] - - -
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5/1

5/1
0.030
0.031
0.037
0.04
0.043
0.047
0.053
0.058
0.056
0.058
0.068
0.086
0.124
0.172
0.206
0.225
0.224
0.221
0.204
0.185
0.186
0.176
0.161
0.157
0.152
0.10

PEL

W0 WP I ~I~]
SO Gt
D WOO N+~

76

mr

371

3/1
0.028
0.028
0.029
0.030
0.031
0.032
0.034
0.036
0.038
0.039
0.045
0.033
0.070
0.089
0.108
0.118
0.112
0.103
0.096
0.690
0.082
0.079
0.073
0.070
0.068
0.065

R L R B TR S T IO | s |

0.031
450 10.0830.07910.051|0.057{0.057 | 0.037| 0.032
460 10.056|0.081|0.0530.060 | 0.060 | 0.038| 0.033
470 10.05810.084|0.0570.061 0.061 | 0.041.0.038
480 10.060(0.085!0.059|0.06210.062 | 0.040| 0.036
490 10.06310.089]0.061|0.068]0.068| 0.039] 0.036
500 10.070|0.095|0.0690.07210.072| 0.041] 0.040
510 10.088(0.115]0.07710.0740.074] 0.03¢| 0.031
92V 10.120]0.152|0.100]0.1290.115| 0.089] 0.075
530 10.1590.202| 0.160 | 0.17810.167 | 0.116] 0.110
540 10.18010.24510.1800.20310.192| 0.126 0.123
850 10.18410.2511.0.19210.2180.210| 0.131] 0.128
560 10.17310.227(0.18110.20910.199 | 0.121| 0.119
570 10.15910.214]0.163|0.181|0.173| 0.114] 0.106
880 10.147(0.211]0.14910.1600.155| 0.093| 0.091
690 10.13410.20110.127)0.141 1 0.152| 0.084| 0.077
600 10.126]0.191,0.12510.146 | 0.161 | 0.073| 0.071
610 10.11910.184/0.116/0.133 | 0,146 | 0.079] 0.069
620 10.112|0.178|0.104/0.121 | 0.131 | 0.077 | 0.060
630 10.10710.169|0.0960.1100.117 ] 0.068| 0.036 |
640 10.10110.16110.087|0.095]0.105| 0.070| 0.052
228 0.100|0.164|0.072/0.082]0.094| 0.067 . 0.038
670 — — — — — — -
630 — - — -— — — -
690 — - e — — — —
700 — - — — — — -
710 — o — — — — —
720 10.58010.600,0.51010.5390.589 | — —
730 10.620|0.738]0.57010.630 | 0.673| 0.404 0.440
740 1 0.680(0.870|0.62010.700 | 0.742 | 0.495] 0.520
750 10.750]0.965]0.66010.760 | 0.794 | 0.558| 0.586
760 10.791] — 10.6900.8000.832| 0.592| 0.635
770 10.820f — |0.715/0.834(0.865| 0.616| —
780 10.842| — 10.735/0.861(0.889| 0.635| —
790 10.868| — 10.752/0.884|0.910| 0.651| -
800 10.880) — 10.77110.90510.927| 0.664| —
810 10.900| — [0.789/0.921]0.941{ 0.676| —
820 10.919 — 10.805{0.938(0.953| 0.6%6| —
830 10.935] — 10.82010.95210.969| 0.694| ——
840 10.949) — 10.83310.968{0.981| 0.700| —
830 [0.951] — 10.846(0.9800.991 —_ —
860 —_ — — — — — -
870 — — — — - — —
880 — — — - — — -
890 — - — — — - -
900 — - — — — - -

3 117] S I WVZAR I 0V N I O A I rymr r/r
H 3/1 3/1 1/1 11 11 7/3 3/1
C 3/1 3/1 /1 171 1/1 73 3/1
400 10.040}(0.050]0.043{0.05)(0.050 | 0.027] 0.024
41071 0.0420.05710.041410.050{0.050 | 0.032] 0.029
420 10.045(0.062] 0.045{0.050]0.050 | 0.035! 0.030
430 10.04910.069|0.047|0.051[0.051 | 0.035| 0.031
440 10.05010.073]0.04910.053{0.053 | 0.035

oSO

oo

it rirred

b~
ol
b~



IO { 118 ] 19 | 120 | [oam | oam 124 15
e lre e lror r r I r

?{ 42 | A2 |3 3 4 4 4 1 1
C |4z |42 | 35 | 3 | 4 4 4 1 1
400 10.02710.024|0.029|0.030(0.030} 0.030 0.033] 0.036 0.038
410 10.032]0.02910.027|0.030(0.030| 0.030 0.034] 0.038 0.040
420 |0.035]0.030|0.026]0.030{0.030} 0.030 0.035; 0.044 0.044
430 10.035]0.031 |0.0260.031{0.031| 0.031| 0.038} 0.047 | (050
440 |0.035]0.031]0.0270.033/0.033} 0.033| 0.040| 0.045 0.052
450 10.03710.032{0.03010.037|0.037| 0.037 0.043 0.048 0.058
460 {0.038]0.033]0.031]0.037{0.037, 0.038 0.047( 0.049 0.057
470 {0.041(0.0:8/0.03010.036|0.036] 0.040 0.0?9 0.050 0.057
480 10.04010.04010.02910.03510.039} 0.042 0.051 0.0?3 0.057
490 |0.03910.042]0.03010.036|0.040| 0.047 0.0571 0.050 0.056
500 |0.041]0.050]0.031]0.039{0.044 0.0564 0.066 0.054 0.063
510 10.05410.0690.0370.04%10.058} 0.068 0.088, 0.067 0.076
520 10.08910.11510.0520.054]0.080; 0.095 0.1151 0.091 0.103
530 10.12810.16110.07510.088[0.109| 0.122 0.140 O.Igo 0.141
540 1 0.147]0.18410.095{0.107]0.127} 0.140 0.154 0.152 0.165
550 10.15010.18410.110(0.11810.134| 0.149 0.1631 0.164 0.175
560 |0.141.10.164|0.104|0.114]0.131| 0.14] 0.16} 0.357 0.173
570 10.12610.1500.09810.107 0.120] 0.131] 0.152} 0.134 0.157
580 {0.112[0.12710.08910.100(0.110| 0.120 0.14? 0.114 0.124
590 |0.099{0.112]0.080|0.09210.100} 0.110 0.132] 0.100 0.117
600 10.09210.10810.0710.088|0.094} 0.101 0.123} 0.104 0.118
610 |0.089]0.101/0.064|0.083{0.087| 0.092 0.1141 0.105 0.128
620 10.080|0.095]0.059|0.080{0.080} 0.087| 0.107, 0.094 0.109
630 10.075,0.091{0.058{0.079|0.075| 0.083 0.099, 0.082 0.098
640 10.072/0.093|0.059|0.0780.070| 0.08!] 0.09§ 0.080 0.092
650 |0.07010.08010.06010.078{0.067| 0.081] 0.093| 0.080 0.091
660 — = — - _— - — e
670 _— = - - — -
680 — - — - — —

690 | — - — . — - — -
700 | — ¢ — | -

70 | — | — | — - - -
720 10.46010.510 — — - -
730 10.5700.608| — Lo — - -
740 10.665]0.704| — e — — —
750 10.750]0.790 — - o

760 |0. 830‘0 890 | - I - -

70 | = | — | - - _

780 | — o+ — | - . —

790 | — —

800 | — -

810 | - ~

820 | — :

830 | — - - -

810 - —

830 | — I - :

860 | - -

870 | - — — -

880 | - - . _ }
890 | — — : -
900 - - - -
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182)0.214
17810.211
1631 0.1756
141|0.150
126|0.133
145]0.131
1590.144
14210.133
12110.126
10810.12]
17810.123

OO0 OOO D

Prbrrrrirrrbrerred

0.077
0.090
0.085
0.070

510.060

Perrrrr b rrrrr e
L O T T O o e A O O O O O

108
.102
0.088
0.088
0.067

Pttt

[ iy

.028
.030
.031
.042

049

.051

P Pauib ey
<
(=}

bhrrrrrrrrtrrrrrrr e

‘OOOCOOOOOOOOOO
= R e
[\
o

IR N

161



I
. 3¢ 2 -
| no [ass | s [ass [ 139 | w0 | | ow 1w | [15 |16 |7 |18 |19 [ 150 | 181 152 153
> |r | r | r | r | T |[ByB r /T or , .
H 1 1 1 1 1 ey 1 2//2 1/1 ~ 9 | oy |by/by| B/B | /U T/ | T/ r or o
¢ |1 1 2 2 2 3 3/3 3/1 i g %ﬂ Mi ;//; Z; %}2 é 21/21 %/2
400 | 0.020| 0.026/0.019 0.022| 0.037| 0.034 0.054 | 0.019 | 0.065 | ‘ . / /2
410 | 0.022| 0 043| 0.023| 0.026| 0.042| 0.033| 0.050 | 0.024 | 0.083 | 400 | 0.045/ 0.055) 0.060 0.058) 0.109) 0.210) 0.028 | 0.046 | 0.053
420 | 0020 0.051| 0.027| 0.030| 0.050| 0.040| 0.050 | 0.027 | 0.092 | 410 | 0.046/ 0.060/ 0.060| 0.056/ 0.116/ 0.210; 0.022 | 0.045 | 0.061
430 | 0,034 0.063] 0.U34| 0.041| 0:062| 0.036| 0.048 | 0.029 | 0.098 v 420 | 0.049) 0.062/ 0.060| 0.054 0.119) 0.210) 0.021 | 0.041 ) 0.070
440 | 0.039] 0.071] 0.034| 0.040| 0.064| 0.042| 0.050 | 0.029 | 0.104 430 | 0.050| 0.067| 0.060| 0.054} 0.120) 0.212) 0.026 | 0.043  0.079
450 | 0.042| 0.081| 0.034| 0.044| 0070 0.042 0.047 | 0.030 | 0.108 , 440 | 0.052| 0.069| 0.060 0.054 0.121) 0.216/ 0.026 | 0.042 ) 0.086
460 | 0.044) 0.091| 0.040| 0.049 0.073| 0.044| 0.047 | 0.028 | 0.110 450 | 0.054| 0.070) 0.058) 0.054 0.122 0.220] 0.022 | 0.042 | 0.091
470 | 0.046| 0.092| 0.040| 0.050| 0.076| 0.048| 0.047 | 0.033 | 0.113 460 | 0.056 0.071).0.057| 0.056/ 0.123 0.223  0.02L | 0.045 | 0.098
480 | 0.045| 0 091| 0.036] 0.047| 0.072| 0.052| 0.046 | 0.028 | 0.118 470 | 0.057| 0.073| 0.056) 0.058 0.127/ 0.230) 0.026 | 0.046 } 0.103
490 | 0,046 0.081| 0.040| 0.050| 0.076| 0.049] 0.050 | 0.030 | 0.120 480 | 0.059| 0.077} 0.054| 0.060 0.129] 0.234| 0.035 | 0.046 | 0.108
500 | 0.051| 0.084| 0.044| 0.056| 0.084| 0.056 0.051 = ol2l 490 | 0.061| 0.079) 0.053) 0.063) 0.134) 0.240 0.048 | 0.044 | 0.112
510 | 0.056 0.087| 0.050| 0.063| 0.096| 0.059) 0.057 — ] 0.120 300 | 0.065 0.080| 0.054) 0.067) 0.143) 0.245 0.091 | 0.048 ) 0.120
520 | 0.069] 0.091| 0.062| 0.076| 0.114| 0.067| 0.067 — | 0.115 510 | 0.078| 0.082| 0.060| 0.069| 0151 0.251 0.050 | 0.052 | 0.128
530 | 0.076| 0.104} 0.076| 0.099] 0.143} 0.076; 0.077 — 0.119 : 520 | 0.099) 0.094 0.096 0.070| 0.153} 0.259 0.048 0.060 | 0.135
540 | 0.085| 0.117| 0.089| 0.124] 0.162] 0.078/ 0.085 — 0.140 530 | 0.134] 0.113 0.122 0.071} 0.1561 0.264 0.047 | 0.667 | 0.141
550 | 0.087| 0.125 0.094| 0.131| 0.171) 0.082| 0.091 — | ol61 540 | 0.154| 0.122) 0.1361 0.072 0.157) 0.271] 0.047 | 0.070 | 0.150
560 | 0.089| 0.120| 0.095 0.134| 0.170| 0.082| 0.094 — | 0.170 550 | 0.164 0.129) 0.142 0.077) 0.159| 0.279 0.099 | 0.071 ) 0.158
570 | 0.102| 0.137 0.092| 0.125{ 0.166] 0.083| 0.089 — 0.182 560 | 0.1567| 0.129) 0.140 0.079} 0.161| 0.284 0.053 0.070 | 0.165
980 | 0.102) 0.124| 0.087| 0.118) 0.160 0.082] 0.083 0181 570 | 0.141] 0.117 0.126 0.081| 0.166| 0.201 0.053 | 0.070 | 0.172
590 | 0.098| 0.117| 0.082| 0.112| 0.153| 0.085| 0.085 - 0.172 580 | 0.126] 0.113) 0.105 0.081) 0.169 0.299) 0.050 | 0.069 | 0.180
600 | 0.105| 0.142| 0,080 0.110| 0.137| 0.084| 0.087 — ] 00165 590 | 0.114) 0112 0.093| 0.081 0.170| 0.303) 0.047 | 0.065 | 0.187
610 | 0,110 0.151} 0.078] 0.112| 0.130/ 0.092 0.083 — ] 0.164 600 | 0.116] 0.113] 0.087| 0.081| 0.172| 0.310/ 0.046 | 0.064 | 0.189
620 | 0.111| 0.158| 0.084| 0.126| 0.150 0.093 0.080 | o1ca 610 | 01100 0:116 0.082 0.081| 0.174 0.317) 0.046 | 0.065 | 0.189
630 | 0°108| 0 158] 0,081 0.116 0.157 0.098| 0.079 | — | 0.163 620 | 0.090 0.116] 0.076/ 0.081} .176/ 0.320| 0.046 | 0.064 © 0.186
640 | 0.101| 0.142| 0.079] 0.113] 0.134! 0.099| 0.075 ~ | 0.174 630 | 0.092) (.112| 0.070 0.081} 0.179| 0.325 0.040 | 0.063 | 0.181
650 | 0,097 0.132| 0,074 0.106] 0.127] 0.105] 0.075 - o082 640 | 0.085 0.103 0.064 0.085) 0.180 0.328) 0.046 | 0.064 | 0.175
660 | __ = o _ = - - _ - 650 | 0.100] 0.084, 0.086| 0.091| 0.183) 0.329| 0.046 0.068 | 0.166
670 | — - I R . — 660 | | - |0.062 — | — | — ) o
680 - - 3 o o ] B - 670 — 0.052] — — B _ o
690 | _ _ — - — 680 | - — | 0.056 — - - — -
00 L o o b = - 690 | - | - 0.010 — | — | — _ -
710 | - _ _ - — 0.112 — 7 — — 1 0.132] — — - — 0.165 —
720 | N R U _ 0,143 — » 710 | — 1 — 10.300] — | — | — — 0.190
730 | | — | F | — lo.es - 0.135 | 0.312 720 | 0.385 0.100 0.344 0.188] 0.212) 0.270] — 0.206 | —
Mol T LT T T T L eleel — | 0148 | 00406 730 | 0.465( 0.170[ 0.400| 0.191| 0215/ 0.258 — = | 0.217 | —
750 | | — | — | — | — ]0.23 — 0.161 | 0.467 740 | 0.620) 0.250 0.424 0.195] 0.218| 0.247] — 0.221 —
770 | — | — | — |o0.280] — 0.200 | 0.516 | 760 0.770| 0.418 0.464] 0.200| 0.222/ 0.248] — 0.229 —
780 . ___ ___ o . 0.288 _ 0.220 0.536 770 | 0.790 OéQO 0.472) 0.200] 0.227| 0.260 — 0.226 0.329
290 | — T T el = | o238 | o6l 780 | 0.808] 0.590| 0.478| 0.201| 0.234) 0.279 0.221 | 0.346
el T b T T oaee | 0255 | 081 790 | 0.823( 649 0.482 0.207| 0.249| 0.300] — 0.216 | 0.360
s0 | — | — | Z 1 = | = |osn = 052y | oerg 800 | 0832 0.670| 0.485| 0.215| 0.270| 0.318 — 0.214 | 0.372
0 | — L LT | Z losisl = | o2 |06l 810 | 0.840| 0.681] — | 0.224] 0.290| 0.330 — 0.219 | 0.410
a0 | — | — | Z | T | Z o381 — | 0252 | 0.628 820 | 0.845| 0.688] — |0.227| 0 300| 0.340] — 0.221 | 0.452
840 | — | — | — | — | — lo0.350] — 0.249 | 0.629 830 | — |0.689 — |0.227| 0.303) 0.342) — 0,229 | 0.481
850 | — | — | — | — | — |o.38 — | 0.250 - 840 | — 10.689 — | — | — | — | — 0.235 | —
80 | — | — | — | Z | = |o37 — - _ 850 ! — |0.689 — | — | — | — | — 0.243 | —
870 | — | — | — | — | — |0.887 — — — D860 L — | — | — = — 0.251 | —
880 | — | — | — | — | — |0.892 ~— — — 870 | — | — | — | — | — | - — 0.258 | —
890 | — | — | — | — | — |o0.4900] — - — 880 | — | — | — | — —_— - — —_ —
90 | — | — | — | — | — lo.02 - — — 890 | — | — | — | - -~ - - -
162 g0 | — | — | 1 — | -1 = - — —
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0.045
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0.043
0.044
0.043
0.045
0.049
0.054

0.058

0.075
0.083
0.081
0.081
0.083
0.082
0.074
0.071
0.072
0.074
0.070
0.069
0.068
0.070
0.076
0.090
0.118
0.150
0.218
0.320
0.360
0.371
0.380
0.385
0.390
0.391
0.392
0.392
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0.391
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0.384
0.376
0.364
0.355
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i ’ 163 | 164 | 165 | 166 | 167 | 168 1 169 176 171
3 ory M | o |y IBy/By|By/By| I'/B I/B I'/B
H 4/1 1 1/1 11 y 3/1y 3/1 y 1/1y
C 7/2 2 | 21 | 9211 5/1 5/2 2/2
400 | 0.053] 0.010f 0.048] 0.021! 0.044{ 0.050] 0.027 0.028 | 0.011
410 | 0.057) 0.013] 0.046| 0.014| 0.048] 0.052| 0.027 0.025 | 0.012
420 | 0.059] 0.014f 0.038/ 0.019] 0.058 0.053; 0.027 0.021 | 0.015
430 | 0.062| 0.014] 0.046/ 0,021 0.058] 0.057| ©.027 0.020 | 0.019
440 | 0.063! 0.018| 0.044] 0,025/ 0.065 0.063] 0.027 0.021 | 0.021
450 | 0.065| 0.020] 0.038] 0.027| 0.071] 0.061| 0.027 0.022 | 0.024
460 | 0.069; 0.022 0.038; 0.028] 0.070] 0.063] 0.028 0.023 | 0.027
470 | 0-073] 0.024| 0.040| 0.032| 0.077| 0.072| 0.030 0.025 | 0.030
480 | 0.075} 0.026| 0.039| 0.031| 0.085| 0.081] 0.033 0.028 | 0.031
490 | 0.083] 0.037| 0.040| 0.033] 0.077| 0.080| 0.037 0.029 | 0.037
500 | 0.083] 0.053| 0.035| 0.036| 0.083] 0.088| 0.040 0.032 | 0.044
510 | 0.093| 0,078| 0.037| 0.047| 0.085 0.094 0.041 0.036 | 0.059
520 | 0.097| 0.097| 0.042| 0.050{ 0.103] 0.100, 0.043 0.038 | 0.080
530 | 0.101| 0.107] 0.046] 0.063] 0.116| 0.116] 0.048" | (.040 | 0.102
540 | 0.110] 0.114{ 0.052] 0.070| 0.120| 0.115 0.050 0.043 | 0.117
550 | 0.119] 0.115] 0.052| 0.072| 0.127] 0.119] 0.052 0.048 | 0.115
560 | 0.120] 0,110} 0.054| 0.070, 0.134| 0.113] 0.055 0.050 | 0.127
570 | 0.123/ 0.096; 0.051} 0.068] 0.125| 0.127, 0.058 | 0.049 | 0.129
. 580 | 0.123| 0.073] 0.046] 0.066| 0.118] 0.136/ 0.060 0.049 | 0.120
590 | 0.127] 0.053] 0.048| 0.062| 0.115] 0.137| "0.061 0.051 | 0.108
600 | 0.128] 0.045| 0:047) 0.062| 0.122] 0.134| 0.063 0.056 | 0.092
610 | 0.132) 0,047] 0.054| 0.060] 0.124] 0.129] 0.067 0.061 | 0.080
620 | 0.132| 0.048] 0.056] 0.061!| 0.120] 0.133| 0.069 0.066 | 0.096
630 | 0.134) 0.040| 0.058 0.058| 0.118| 0.143] 0.070 0.067 | 0.081
640 | 0.135/ 0.025[ 0.058] 0.060| 0.121 0.147| 0.071 0.066 | 0.057
650 | 0.136] 0,007| 0.056! 0.060} 0.112| 0.156, 0.074 0.063 | 0.031
660 | — ]0.000] — |0.072 — — - — —
670 | — 10.013] - |0.095 — — - -
680 | — | 0.028 — | o0.123] — — - - —
690 | — | 0.0520 — |0.148 — — — — —
700 | 0.245] 0.088f — | 0.152] — — - —
710 | 0.263] 0.150] — | 0.154] 0.168 — — _— 0.475
720 | 0.278 0.245| — | 0.157| 0.245] — 0.540
730 | 0.289| ¢.347) — | 0.156| 0.278] — — — 0.590
740 - 0.299) ¢ 420 — | 0.156] 0.291] — — 0.617
750 | 0.309] 0.495| — | 0.156] 0.8300] — — — 0.636
760 10.315/ 0.639] — | 0.156] 0.307] — — — 0.651
770 | 0.322] o 740| 0.691] — | 0.310| — — 0.121 | 9.664
780 | 0.330] ¢.798| 0.691} — | 0.311] 0.244] — 0.129 | 0.678
790 | 0.337) — | 0.691] — | 0.312 0.264] — 0.135 | 0.686
800 | 0.3420 — | 0.691 0.313] 0.281] — 0.141 | 0.693
810 | 0.350] - | 0.691, — | 0.314] 0.300] — 0.150 | 0.701
820 | 0.356] — | 0.691] — | 0.313 0.314] — 0.155 | 0.709
830 | 0.362( — |0.691] — | 0.313 0.335] — 0.161 | 0.716
840 |0.368] — | 0.691] - — 10.370} 0.138 0.167 | 0.721
850 |0.372] — | 0.691 -- - 0.397| 0.143 0.171 | 0.729
860 | 0.376] — | 0.691] -— - 0.421 0.150 0.175 | 0.733
870 10.380] — | 0.691 - | 0.449] 0.159 0.179 | 0.741
880 | — — ] - — — 1 0.471] 0.169 0.181 | 0.747
890 | — | — - — 10.487 0.180 0.183 | 0.750
N0 I — — | = — - 0.494] 0.199 0.189 | 0.752



ol | o | s [ am | | s | 11 | 10 R | 1ss |18 | ass | 1 | 1w 18 | 18
3 |I/By| T |I/By|[I/By| By| By By rrolor 3 By | By| T r |I/By| Ir rmr /e r/ir
H | 1/1 3| | 21 1 1 1 L | n H 1 1 1 32| 11 1/1 171 1/1
c | 21 6 | 51 | 4/2 1 1 1 32 |32 C 1 1 3 6/3 | 2/2 2/2 2/2 2/2
400 | 0.032/.0.016] 0.020| 0.018} 0.060{ 0.115 0.045 0.046 | 0.047 400 | 0.050| 0.078| 0.059| 0.032| 0.044| 0.026| 0.051 | 0.067 | 0.021
410 | 0.039].0.015| 0.018] 0.020| 0.058] 0.117| 0.057 0.056 | 0.047 410 | 0.060| 0.078] 0.056| 0.032 0.042{ 0.031] 0.050 | 0.072 | 0.022
420 | 0.042/ 0.016] 0.016/ 0.030| 0.059( 0.128] 0.064 0.072 | 0.051 420 | 0.068| 0.079] 0.055| 0.034| 0.040| 0.035| 0.055 | 0.082 | 0.02
430 | 0.050| 0.017| 0.014] 0.041] 0.064] 0.137| 0.067 0.082 | 0.050 430 | 0.088; 0.084| 0.062| 0.034| 0.039 0.040| 0.064 | 0.093 | 0.030
440 | 0.055/ 0.018] 0.013] 0.055 0.067] 0.136| 0.069 0.095 | 0.050 440 | 0.091| 0.089| 0.069/ 0.034| 0.041| 0.046| 0.071 | 0.100 | 0.032
450 | 0.062] 0.019] 0.013| 0.070| 0.066| 0.121| 0.070 0.096 | ¢.055 © 450 | 0.088] 0.084| 0.069| 0.042| 0.044| 0.051] 0.074 | 0.106 | 0.034
460 | 0.070/.0.020| 0.014] 0.080| 0.072| 0.118 0.068 0.096 | 0.053 460 | 0,078| 0.079| 0.068| 0.044] 0.045, 0.050| 0.075 | 0.109 | 0.034
470 | 0.079/ 0.021| 0.016] 0.086] 0.079| 0.125| 0.065 0.098 | 0.053 470 | 0.065| 0.070| 0.066| 0.038| 0.042| 0.048] 0.074 | 0.108 | 0.032
480 | 0.089| 0.022| 0.018| 0.085| 0.076] 0.742] 0.070 0.101 | 0.055 480 | 0.054] 0.059| 0.062| 0.027| 0.036| 0.047| 0.073 | 0.105 | 0.029
490 | 0.191] 0.025/ 0.019 0.082} 0.076| 0.157| 0.072 0.100 | 0.057 490 | 0.050| 0.056| 0.062 0.036/ 0.035 0.049] 0.071 | 0.100 | 0.027
500 | 0.116]-0.027; 0.020] 0.078 0.082/. 0.170! 0.078 0.104 | 0.060 500 | 0.048] 0.054) 0.066| 0.042| 0.041] 0.056] 0.074 | 0.101 | 0.030
510 | 0.132 0.082( 0.025] 0.076/ 0.092] 0.192| 0.089 0.110 | 9.062 510 1 0.060) 0.065| 0.090| 0.051) 0.058) 0.070{ 0.100 | 0.121 | 0.040
520 | 0.151].0.039] 0.029 0.082| 0.104| 0.230| 0.112 0.129 | 0.068 520 | 0.074] 0.078| 0.131| 0.068| 0.077| 0.083] 0.120 | 0.145 | 0.051
530 1 0.176| 0.042[ 0.031| 0.090| 0.116] 0.278] 0.135 0.154 | 0.096 530 | 0.105] 0.105| 0.141] 0.080 0.097| 0.094] 0.141 | 0.171 | 0.064
540 | 0.195| 0.048] 0.033] 0.092| 0.120{ 0.296/ 0.151 0.163 | 0.099 540 | 0.148) 0.132 0.1511 0.085| 0.111} 0.099 0.152 | 0.192 | 0.076
550 | 0.214/ 0.051{ 0.035] 0.093( 0.120{ 0.308| 0.156 0.170 | 0.108 550 | 0.170| 0.135| 0.152| 0.089 0.113{ 0.104f 0.160 | 0.207 .| 0.086
560 | 0.224/ 0.054{ 0.037| 0.092( 0.119] 0.311] 0.127 0.144 | ¢.109 560 | 0.180] 0.139] 0.142| 0.086| 0.102] 0.108| 0.156 | 0.206 | 0.085
570 1 0.230| 0.055 0.039} 0.090| 0.117| 0.313| 0.116 0.135 | 0.10! , 570 | 0.175| 0.146] 0.127| 0.078| 0.088] 0.096] 0.147 | 0.190 | 0.073
580 1 0.230/ 0.051| 0.040| 0.087| 0.115| 0.315 0.120 0.118 | 0.090 .580 | 0.162 0.159| 0.109] 0.078| 0.073| 0.081] 0.135 | 0.172 | 0.064
590 | 0.222/ 0.050{ 0.041| 0.085| 0.113] 0.330| 0.132 0.114 | .082 590 | 0.150| 0.157| 0.103 0.077 0.062| 0.081| 0.123 | 0.161 | 0.061
600 | 0.200| 0.050( 0.043| 0.085| 0.110| 0.351] ©.139 0.109. | 0.070 600 | 0.137| 0.155/ 0.099| 0.080| 0.061| 0.086/ ©0.119 | 0.158 .| 0.067
610. | 0.182 0.050 0.046| 0.087| 0.114{ 0.386] 0.140 0.109 | ¢.079 610 | 0.130| 0.160] 0.083| 0.082| 0.059( 0.081| 0.118 | 0.153 | 0.067
620 | 0.198/ 0.050 0.049| 0.090| 0.118] 0.412] 0.142 0.105 | 0.072 ' 620 | 0.144| 0.167| 0.082| 0.078 0.051 0.073| 0.118 | 0.152 | 0.060
630 | 0.201] 0.049( 0.052| 0.099| 0.113| 0.350| 0.140 0.102 | 0.075 630 | 0.130] 0.162| 0.084| 0.074] 0.046| 0.074| 0.113 | 0.150 | 0.054
640 | 0.182/ 0.045| 0.054 0.090| 0.106| 0.304| 0.137 0.104 | 0.060 t 640 | 0.118] 0.156| 0.069| 0.075/ 0.040f 0.070, 0.106 | 0.141 | 0.051
ggg 0.163] 0.040| 0.056| 0.091| 0.100! 0.292] 0.136 0.105 | 0.045 650 | 0.110] 0.152| 0.063| 0.076/ 0.032| 0.0631 0.095 | 0.121 | 0.049
- = - -] - = — — — 660 | — | — | — | — | — | — — — —

670 — — — - — — — — _ 670 | — —_ — — — — — - -
680 — — — — — — - — h_ 680 — _ — —_— - — — - —
690 | 0.204] — — - — — - — _ 690 | — — — —_ — — — — —
700 10.330] — | — | — | — | _— - 0.077 | 0.093 ’ 700 | — | — | — | — |0.152] — — — —
710 | 0.425) — | — | — | | _ — 0.164 .| ¢.132 710 | — | — | — | — ]0.455/ 0.112] 0.195 | 0.254 | 0.100
7200 10,495 — | — | — | — | — 0.258 | 0.175 720 | — | — | — | — 10.620 0.215] 0.300. | 0.470 | 0.151
730 10.537 — | — — | - - 0.438 | 9.246 * 730 — | — | — | — 10.690] 0.318] 0.425 | 0.614 | 0.194
740. | 0.560, — | — | — - 0.562 | 0.336 740 | — | — | — | — ]0.738/ 0.410] 0.560 | 0.700 | 0.220
750 | 0.574] — | — | — — ] - — 0.629 | (.382 | 750 .| — | — | — | — ]0.770/ 0.467| 0.646 | 0.777 | 0.240
760 | 0.585 — | — | - _ = - 0.657 | (.404 760 | — | — | - — 1 0.794] 0.487| 0.688 | 0.807 | 0.252
770 [ 0.592 — | — | — | — | _ _ 0.666 | 0.412 770 | — | — | — — 10.812 0.500] 0.720 | 0.821 | 0.262
780 | 0.596] — | — | — | - — — 0.669 | 0.417 780 | — | — | — — 1 0.824/ 0.510, 0.748 | 0.830 | 0.269
790 1 — | — o~ = - = — 0.669 | 0.422 790 | — | — | — | — ]0.8310.521] 0.765 | 0.837 | 0.272
800 | — | — | — —_ | - — 0.656 | (.428 800 | — | — | — — | 0.835/ 0.530] 0.780 | 0.840 | 0.274
810 | — | — | — | — | _ | . — 0.659 | 0434 810 | — | — | — 0.839 0.540| 0.790 | 0.841 | 0.276
820 | - | — |o0.211] 0.323] — | — 0.650. | 0.440 820 | — | — | — | — |0.842 0.549| 0.795 | 0.843 —
80 | — | — |0.233] 0.325 - — _ 0.638 | (.442 Co830 | — | — | — 0.847| 0.558| 0.800 | 0.845 -
840 | — | — 10.251]0.323) — | . | _ 0.623 | 0 434 840 | — | — | — | — |0.851| 0.565 0.803 | 0.848 —
80 | — | — |0.271/0.322] — | _— : 0.611 | (.400 850 — | — | — ]0.857/0.573] 0.809 | 0.850 —
80 | — | — |0.288 0.320 — — - _ o 860 | — | — | — | — |0.862 0.581] 0.811 0.851 —
870 |\ — | — 10.300] 0.315| — | - _ _ , 870 | — | — | — | — 10.869/0.589 0.815 | 0.853 —
880 — — ] 0.310| 0.310] — _— — 880 | — — — — ]0.872| 0.597] 0.819 0.855 —
890 -— — 10.320] 0.305 — — — — 890 — — — 10.877] — — — e
900 — — 10.329 0.300) — | — — S ] 900 — — —~ 10.880] — — — —
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3 mr| | T r r r r r rr
H 172 | 171 1 1 1 1 1 1 2/2
C 1/5 | 11 9 2 2 2 2 1 4/4
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80 — — | 0.268; — | 0.634] 0.490 (.451 0.439 | 0.665
ol = = | = | — |0.6480.49) 0.451 | 0.438 | 0.675
0| — — — — ] 0.661{ 0.490, (.45 0.437 | 0.689
80— — — — ~ | 0.489 0.450 | 0.435 | 0.699
0 | — | = | Z |21 Z 2 = _ —
174

ey | 253 ] 254

, 255 | 26 | 27 ’ 258 !

259

|
) rnryonr
H 11 1/1
C 1/1 1/2 |
400 | 0.140) 0.122
410 | 0.141| 0.126
420 | 0.145] 0.130
430 | 0.148] 0.135
440 | 0.151} 0.140
450 | 0.156] 0.145
460 | 0.160| 0.150
470 | 0.167] 0.158
480 | 0.175] 0.165
490 | 0.187) 0.174
500 | 0.198] 0.183
510 | 0.208! 0.193
520 | 0.218] 0.204
530 - 0.225; 0.214
540 | 0.233} 0.222
550 | 0.241} 0.230
560 | 0.248| 0.237
570 | 0.251] 0.241
550 | 0.257 0.247
590 | 0.260] 0.251
600 | 0.264| 0.257
610 | 0.271] 0.263
620 | 0.280] 0.270
630 | 0.290] 0.279
640 | 0.301] 0. 290
650 | 0.319 0. 30”
660 —
670 | — | —
680 | - —
690 — — ‘\
700 | L.411] 0.430,
710 1 0.433] 0.472
720 | 0.454] 0.503
730 | 0.470] 0.533
740 1 0.4'4| 0.559
750 | 0.523] 0.581
760 | 0.543] 0.600
770 | 0.562{ 0.618
780 | 0.578] 0.629
790 | 0.591] 0.635
800 | 0.594] 0.637
810 | 0.600| 0.639
820 | 0.609] 0.646
830 | 0.621! 0.660
840 | 0.636] 0.671
850 | 0.651] 0.688
860 | 0.664} 0.700
870 | 0.675| 0.712
880 | 0.684] 0.721
890 — —
900 — -

IR YISV

22 | yr | 1/

43 | 11 | 11
0.125 0.104] 0.143
0.133] 0.111 0.1501
0.142] 0.117] 0.160,
0.150) 0.121] 0.168
0.160 0.122] 0.178
0.170, 0.124] 0.186
0.180, 0,127} 0.200
0.191} 0,129} 0,212
0.203] 0.130] 0.224
0.219] 0,133} 0.241
0.234; 0.138] 0.254
0.253 0.142\ 0.270
0.265, 0.1:0, 0.287
0.278 0.160] 0.303
0.285 0.169] 0.321
0.293; 0.180| 0.341
0.300, 0.189] 0.352
0.305, 0.198] 0.364
0.308| 0.205/ 0.371
0.310) 0.210] 0.376
0.311 0.211 0 378
0.310 0 211] 0.378
0.309| 0.210) 0.877
0.305] 0.210, 0.376
0.302 0.211] 0. 575
0. 2991 0.213) 0. 3/4
S

,,,,, T

I
i I
0.283 -— | 0.357)
0.282 | 0.350
0.281 0 ‘?OSt 0.341
0.2£0] 0.259] 0.335
0.280] 0. 2b0\ 0.330
0.280| 0.2560] 0.323
0.280 0.259] 0.319
0.280! 0.258] 0.313
0.280} 0.257] 0.310
0.280 0.308
0.280; — | 0.305
0.280, — | 0.303
0.280] — | 0.302
0.280, — | 0.301
0.280 — 1 0.300
— | 0.300
— L — 10.300
— | — ]0.300
— | — |0.300

r/r
1/1
1/1
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159

168

177
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.263
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.284
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.38
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.395
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.39b
0.394

0.390

t
i
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0.369
0.362
0.357
0.351
0.343
0.338
0.333
0.328

r/r
7
1/1
120
127
135
142
150
159
.170
179

OOOO0.0

—

206
221
237
. 251
267
272
287
294
.302
.308
314
.318
.318
317
.316
.315
.314

304
303
302
302
.303
.306
309
312
317
.320
.325
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0.322
0.321
0.320
0.322
0.324
0.325
0.326
0.327
0.329
0.332
0.335
0.342
0.350
0.358
0.365
0.371
0.379
0.385




wo | esx | oess | oase | s |2 | 267 | oo 5 ; w e [ | am e | ous | ooms | | o 279
|
) el | r rr r r rirr r/;c rr rr
H m | oyr o 1 1 11 3 4/2 2 2 2 | 22 22 2/2 2/2
C 7y oyt || 1o o 5 4/2 2 2 2 1 972 2/2 2/2 22
400 | 0.088] 0.131) 0.136] 0.111] 0.182] 0.136/ 0.117 . 21 0.038] 0.045| 0.041| 0.034| 0.041] 0.054 0.046 | 0.038
410 | 0.095! 0.139] 0.144] 0.117| 0.200| 0.144) 0.124 | o. 0.040 0.047} 0.043| 0.086| 0.041] 0.056 | 0.947 | 0.039
420 | 0.103] 0.148} 0.153] 0.123 0.218| 0.153| 0.125 . 0.042] 0.049] 0.047 0.030| 0.042] 0.059 0.048 | 0.040
430 | 0.112] 0.157, ¢.163} 0.129] 0.237| 0.163| 0.127 . 0.044| 0.051] 0.049] 0.041] 0.043] 0.051! 0.049 | 0.040
440 1 0.120. 0.168 0.173! 0.138] 0.253| 0.173] 0.130 . 0.047] 0.053 0.050] 0.043| 0.045] 0.055 0.050 | 0.041
450 | 0.131] 0.178 0.183] 0.147| 0.272 0.183] 0.136 . 0.049| 0.055| 0.053| 0.046] 0.047, 0.069 0.051 | 0.042
460 | 0.140; 0.189 0.194] 0.153) 0.289] 0.194| 0.146 . 0 0.050] 0.057] 0.054| 0.047] 0.048] 0.070 0.053 | 0.042
470 | 0.151] 0.200; 0.206/ 0.162| 0.308] 0.206/ 0.146 . 0 0.051| 0.059] 0.056| 0.048] 0.048! 0.071 0.054 | 0.043
480 | 0.161] 0.210) 0.218] 0.172] 0.323| 0.218] 0.156 . 0. P . 0.051) 0.060| 0.057| 0.049| 0.049| 0.070 | 0.055 | 0.045
490 | 0.172; 0.222] 0.233] 0.184] 0.341] 0.229| 0.166 0.570 0.269 4350 0.04‘) 0.0511 0.061| 0.058| 0.049] 0.049| 0.070 0.056 | 0.047
500 | 0.183] 0.230] 0.244| 0.198| 0.359 0.236| 0.178 0.578 1 0.280 : 500 | 0.044] 0.051) 0.061] 0.058} 0.049| 0.050] 0.071 0.059 | 0.048
510 | 0.196] 0.241] 0.252| 0.212] 0.370| 0.244] 0.178 0.583 | 0.295 : 510 1 0.047| 0.051] 0.061} 0.058] 0.049] 0.054] 0.075 0.060 | 0.049
5920 | 0.207; 0.248 0.262] 0.227/ 0.382] 0.250! 0.185 0.588 | 0.309 520 | 0.050{ 0.051| 0.061/ 0.058 0.049 0.056| 0.079 | 0.061 | 0.051
530 | 0.218] 0.253] 0.269] 0.243| 0.394] 0.258/ 0.195 0.593 ].0.322 : 530 | 0.055 0.053| 0.061| 0.058/ 0.048| 0.058 0.081 0.063 | 0.054
540 | 0.230] 0.259 0.277| 0.260{ 0.403] 0.268 0.211 0.598 0.335 - 540 | 0.059] 0.054| 0.052] 0.059] 0.050 0.060, 0.085 0.065 | 0.0356
550 | 0.243) 0.261| 0.279] 0.277] 0.412[ 0.277] 0.238 0.605 | 0.349 S 530 | 0.0511 0.057; 0.065] 0.060| 0.051] 0.062| 0.089 0.067 | 0.059
560 | 0.254] 0.263] 0.283] 0.287] 0.420] 0.284] 0.250 0.610 | 0.351 ~ 560 | 0.053| 0.059] 0.057, 0.053 0.053| 0.066| .0.092 0.070 | 0.060
570 | 0.264] 0.266] 0.286] 0.303| 0.427| 0.294| ¢.262 0.615 | 0.374 570 | 0.065) 0.061| 0.069] 0.056| 0.058] 0.069] 0.100 0.073 | 0.063
580 | 0.272| 0.268| 0.287| 0.313] 0.431] 0.300] 0.284 0.625 | 0.385 580 1 0.064| 0.085! 0.071] 0.068] 0.060| 0.072] 0.105 0.078 | 0.067
590 | 0.279] 0.269| 0.288] 0.320! 0.435) 0.305] 0.282 0.633 | 0.398 590 | 0.063] 0.067/ 0.073| 0.070| 0.061] 0.076] :0.111 0.080 | 0.071
600 | 0.281) 0.270] 0.289| 0.322| 0.438] 0.310 (.980 0.640 | 0.405 600 | 0.051) 0.069] 0.075 0.072{ 0.063] 0.078] 0.115 0.0%2 | 0.073
610 | 0.284 0.272! 0.290| 0.324] 0.438! 0.315| 0.295 0.648 | 0.410 . 610 | 0.060; 0.070] 0.077| 0.074/ 0.064] 0.080| 0.119 0.085 | 0.074
620 | 0.285] 0.274| 0.291] 0.325) 0.438] 0.319] (.329 0.652 | 0.413 ‘ 620 | 0.064| 0.071| 0.079] 0.075] 0.066| 0.081] 0.120 0.088 | 0.075
630 | 0.286] 0.277| 0.293| 0.327| 0.435| 0.320] ¢.35] 0.654 | 0.414 . 630 1 0.071) 0.074/ 0.082| 0.079} 0.058] 0.082] 0.120 0.090 | 0.075
640 | 0.287] 0.279] 0.294| 0.328 0.431| 0.321] 0.371 | -0.655 | 0.413 ' 640 | — 1 0.077) 0.085 0.080| 0.070 0.081] 0.119 | 0.090 | 0.074
650 | 0.287] 0.280, 0.295 0.329, 0.429] 0.322] (.368 0.655 | 0.411 B ggg — [ 0.079{ 0.087] 0.082; 0.071| 0.080] 0.117 0.09 | 0.073
660 | — — — - — — — — -~ — — - — —
670 | — | — | — | —  — | — — _ : 670 | — | — | — | — | — —
680 | — — - - - — — — 680 1, — — - . - _ _
690 | — — - — — — — — — 690 | — — - - N - - —
700 | — — — 1 0.347 0.410] 0.3220 - — 700 | 0.095 . T -
710 | — |0.295 0.351] 0.409] 0.321] - — - 710 1 0.090, I - —~
720 | 0.315] 0.296] ¢.325| 0.357| 0.403] 0.321 . — — 720 | 0.085 — ! _ -
730 | 0.319] 0.296] ¢.328] 0.360| 0.409| 0.322 — . 730 1 0.087] — | — N —
740 | 0.325] 0.298) (.333] 0.363] 0.409] 0.323] — — : 740 | 0.095] - - [ -
750 | 0.330; 0.299! (.337] 0.365] 0.409) 0.324] __ - — 750 101111 — - — - - .
760 | 0.335( 0.300; 0.342| 0.369 0.409] 0.325| — - - 760 1 0.121) — | - - —
770 | 0.340; 0.302| 0.549] 0.374] 0.409] 0.323] — — 770 | — | 0.134] - 0.153 0.172 0.148 | 0.188
780 | 0.348! 0.305| 0.353] 0.380, 0.410/ 0.330] — — — 780 | — | 0.141] -~ - 0.155] 0.173 0.149 | 0.190
790 | 0.355 0.308| (.360] 0.385| 0.411| 0.335] — - — 790 | — |0.149] — 0.159] 0.179 0.151 | 0.195
800 | 0.360] 0.310! 0.368 0.390| 0.413] 0.340' — — 0.251 800 | — 10.157, — == | 0.163] 0.183 0.158 |{.0:200
810 | 0.368 0.313] .373] 0.398| 0.418| 0.342] — — 0.246 810 I — | 0.168 - — 1 0.171] 0.191 0.164 |.0.207
820 | 0.375| 0.318] ¢.381] 0.403] 0.420; 0.345] — — 0.243 820 ¢ — |0.182 — -1 0.180] 0.200 0.170 1.0.216
830 | 0.383] 0.320] (.388] 0.410| 0.425 0.347 —- — 0.242 850 | — | 0.202 -— - 0.191] 0.211 0.179 [.0/224
840 | 0.390) 0.323) 0. 3974 0.416] 0.429] 0.35 — — 0.243 840 | — | 0.224) — | — 0.204| 0.221 0.189 |.0232
850 | 0.398| 0.329 0- 40 | 0.422 0432} 0.352)  — — 0.244 80 | —  0.250] — | -~ 0.215] 0.231 0.199 | 01241
860 | 0.403 0.333 0.428] 0.438] 0.356] — — 0.245 ) 860 | —  — — — -
870 | 0.410) - - 10.433/°0.441] 0.359 — — 870 | — - : — - —
880 | — — - - - — — - 880 | — o . — - .
890 | — - —_— = = - — — — : 890 1 — | | - e e
900 | — —_ —_— — — — — 900 t — | — . — 1 e e -; —
176 : 12 B. 7. 1ipuuon Ve




Keoofoam0 oo f 282 | oss { e | 285 | uss | 27 [ 288 : 20 ‘ 289 f 290 | w1 ) j 265 Gl 43 i )96 | a7
3 (|l r r r r I r r I : 3 A I 7 A I 07 A O AV A B o A IS AP ri rr rr
H 171 1 1 1 1 I 2 3 4 ; H 2 J V2 T V4 T N V5 U A VA R B 3 1/1 /1 1/1
C 11 j 1 1 1 i 4 5 7 o) 3 21 Ly Lo 21 | 1 92/2 2/2 2/2
400 | 0.050/ 0.104| 0.106| 0.097| 0.097) 0.111] 0.050 0.062 | 0.111 400 | 0.703) 0.029) 0.029) 0.031] 0.043] 0.021] 0170 0.084 | 0.108
410 1 0.050] 0.105| 0.108] 0.100} 0.100 0.]11 0.050 0.064 | 0.119 410 | 0.111] 0.029} 0.029| 0.031] 0.043| 0. 080 0.15 0.084 | 0.113
420 | 0.030{ 0.106] 0.112} 0.103] 0.903| 0.117] 0.051 0.068 | 0.128 420 1 0.119] 0.030] 0.0:0] 0.032| 0.044| 0.030 0.15 0.084 10.118
430 | 0.051} 0.107} 0.115| 0.107, 0.107| 0.122 0.053 0.072 | 0.136 ‘ 430 | 0.126] 0.031] 0.031| 0.034] 0.045| 0.080| 0.150 0.086 | 0.123
440 | 0.053] 0.110] 0.119] 0.1171/ 0.111] 0.128 0.056 0.077 0.14»1~ : 440 | 0.132] 0.036] 0.036| 0.040| 0.034] ¢.08: 0.150 0.050 | 0.199
450 | 0.055 0.111] 0.123] 0.114] 0.114] 0.133] 0.058 0.079 | 0.147 450 1 0.139} 0.040] 0.040| 0.046| 0.060| 0.083] 0 152 0.094 | 0.133
460 1 0.057) 0.112| 0.127] 0.117] 0.117| 0.139| 0.059 0.080 1 0.151 ' 460 1 0.141] 0.041] 0.041] 0.045] 0.06%| 0.086| 0154 0.095 |0.137
410 10.059 0.111) 0.1311 0.11u) 0.119/ 0.145 0.060 | 0.080 | 0.152 470 | 0.1451 0.042| 0.042| 0.050| 0.064] 0.089| 0.157 | 0.090 | 0 142
480 1 0.0591 0.110 0.134) 0.121 0.121) 0.150| 0.060 | 0.080 | 0.153 430 1°0.14-1 0.043] 0.043| 0.020| 0.065 0.093| 0.i61 | 0.090 | 0 147
490 | 0.059] 0.111} 0.139| 0.125 0.125] 0.156| 0.0c0 0.081 | 0.155 | 490 1 0.147| 0.043] 0.043} 0.050| 0.067| 0.097] 0.166 0.092 | 0.153
500 | 0.060] 0.115] 0.144] 0.129] 0.129) 0.162( 0.060 0.08§ 0.158 | 500 | 0.14¢| 0.044] 0.044{ 0.050! 0.070! 0.101 0.172 0.094 | 0.159
510 1 0.062] 0.120] 0.150] 0.134] 0.134} 0.168] 0.058 0.0% | 0.160 010 1 0.152| 0.046] 0.046| 0.050| 0.073] 0.106{ 0,178 0.093 | 0.166
520 1 0.065) 0.12,] 0.155| 0.139| 0.139] 0.174| 0.054 0.05 0.163 , 920 | 0.155} 0.047| 0.047| 0.051| 0.079| 0.109| 0. 184 0.098 | 0.174
530 | 0.068! 0.131] 0.16%| 0.145] 0.145] 0.182{ 0.054 0.095 | 0.16g 530 1 0.161] 0.049| 0.049] 0.053] 0.083| 0.111] 0.197 0.103 | 0.184
540 | 0.070] 0.137] 0.168] 0.152 0.152} 0.189] 0.051 0100 {0.175 54G | 0.165} 0.050| 0.050| 0.057| 0.086] 0.112] 0. 197 0.104 | 0.198
550 | 0.071} 0.142( 0.176] 0.160| 0.160] 0.197{ 0.071 0.105 | 0.183 550 10,171} 0.054 0.054| 0.060| 0.087| 0.115| 0.202 0.106 | 0.215
560 | 0.074] 0.147, 0.183| 0.167] 0.167] 0.207 0.076 0.107 | 0.190 560 1 0.179] 0.058] 0.058] 0.052] 0.088] 0.116] 0.206 0.110 | 0.222
570 1 0.077) 0.154) 0.191} 0.175] 0.175| 0.215| 0.076 0.109 | 0.197 570 1 0.126| 0.055 0.059] 0.064] 0.090} 0.117| 0. 208 0.116 | 0.226
580 | 0.081] 0.161] 0.199} 0.183} 0.183 — 0.077 0.112 | 0.920] 580 1 0.191] 0.060| 0.060| 0.067 0.096| 0.119] 0.212 0.122 | 0.298
90 | 0.086| 0.166{ 0.208] 0.191} 0.191] — 0.080 0.117 | 0.206 390 1 0.197] 0.062 0.062| 0.071] 0.102| 0.120] 0.216 0.128 | 0.231
600 | 0.089| 0.173} 0.215{ 0.199{ 0.199] — 0.083 0.119 | 0.21] €00 | 0.201] 0.065| 0.035( 0.074] 0.110| 0.12%| 0.920 0.130 | 0.236
610 | 0.092| 0,179} 0.222| 0.206{ 0.206] — 0.087 | 0.121 |0.215 610 1 0.20¢| 0.057| 0.067| 0.077] 0.112| 0.127| 0.224 | 0 13] 0.242
620 | 0.094| 0,186 — | 0.213] 0.213} — 0.085 0.122 | 0.227 620 1 0.211} 0.069| 0.069| 0.080{ 0.122] 0.131] 0.9298 0.126 | 0.250
630 | 0.096] 0.192) — | 0.218] 0.218] - 0.081 0.123 | 0.229 630 1 0.217] 0.070| 0.070/ 0.082] 0.130| 0.137| 0. 932 0.130 | 0.258
640 | 0.098] 0.198] — | 0.225| 0.225] — 0.078 | 0.123 | 0.235 640 1 0.221] 0.071{ 0.071] 0.086] 0.136/ 0.141] 0.235 0.133 | 0.266
650 | 0.099} 0.204] — — — — 0.076 | 0.123 | 0.24p 258 0.227} 0.072] 0.072| 0.087] 0.140| 0.146] (.239 0.138 | 0.269
660 | — — - - — — - — - b - - - - — — - - -
670 . - o o J— - — — — 670 i —— — — —_ — [ —
680 . . . — - —— L 680 — — — - — - ! - —
690 o o o U R - - — — ) b()() . — . - S e . —
700 | , , : » — 700 | .— - - — —
710 | - — ; . . 710 | — — — — ] 0.130
750 | _ _ - : — 720 _ —_ — - — 1 0-129 0.168 0.148 | 0.204
730 | — ; . . — * 730 - 100590 — 10,075 — 10.129 0.164 | 0.140 | 0.196
740 | — _ : 740 | — 1 0.058} 0.062| 0.073| 0.050| 0.130] 0.159 0.133 | 0.192
750 | - i — — 750 1 — 1 0.052f 0.062f 0.073| 0.087| 0.131| 0.158 0.131 | 0.192
760 | _ _ — - : 760 1 — 1 0.058] 0.053| 0.074] 0.08¢| 0.134] 0160 0.132 | 0.194
770 | — _ — — 770 | 0.0591 0.065/ 0.078} 0.087| 0.139| 0.165 | 0.134 | 0.200
780 | — o S — - - 780 | — 1 0.060| 0.067| 0.080| 0.090| 0.145| 0.172 | 0 138 | 0. 210
790 | — - — - — - — 790 1 — 1 0.053] 0.069| 0.085| 0.098| 0.157| 0.182 0.146 | 0.224
800 | — _ — _ — — 800 — 1 0.067¢ 0.0721 0.091] 0.107] 0.164] 0.196 0.159 | 0.244
810 | 0.218] _ - — — — — 810 | — 10.070( 0.076| 0.102| 0.120| 0.176] 0.212 0.174 —
820 | 0.2281 — — - — - 820 — | 0.073] 0.081} 0.113{ 0.135/ 0.189! 0.235 0.193 —
830 | 0.240f — — - — - - — 830 | — 10.077] 0.085 0.122] 0.152] 0.200] 0.257 | 0.215 —
840 [ 0.253f — — - — — — - 840 | — 10.078] 0.085| 0.129] 0.162| 0.204| 0.279 0.242 —
850 | 0.272| — — — — e — — - 850 | — 10.077) 0.083| 0.131] 0.157| 0.206 0.300 0.271 —
360 _— — — — — - — _— 860 — — — — — — — _— —
870 . . . — — — — —_ — 870 — — — — — — — — —
880 — — _ — — —_— — - — 880 — —_ - — — — —

§ 890 | — [ — | — | — | — | — — — — 890 { — | — | — | _ - | = - — -

o 900 | — — - - - — - - , 900 | — — - — — - - -
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A ] 208 | 200 | 30 | 8o l 302 | 301 505 308
| T r r T | By r r i

?1 1/1 1 1 1 3/2 1 1 1
c |12 2 2 2 54 2 1 1
400 |0.098]0.094{0.102]0.102| 0.037| 0.054| 0.016] 0.048 | 0.048
410 |0.102{0.100{0.110]0.110| 0.040} 0.055| 0.016| 0.019 | 0.049
420 10.106]0.109{0.118]0.118{ 0.041| 0.058| 0.016| 0.050 | 0.05
430 10.110]0.110]0.126|0.126| 0.043| 0.061| 0.016| 0.051 0.051
440 |0.116]0.11810.132]0.132} 0.041} 0.057| 0.017| 0.052 } 0.052
420 10.120]0.125]0.139]0.139{ 0.037| 0.070| 0.018} 0.033 | 0.033
460 10.12510.132]0.14410.144] 0.035] 0.073| 0.019| 0.055 | 0.055
470 |0.130]0.138|0.148]0.1481 0.035} 0.075| 0.020| 0.057 | 0.057
480 10.135(0.141[0.149}0.149| 0.0387 0.073} 0.020{ 0.058 | 0.038
490 |0.139]0.1430.1:0]0.150 0.040 0.075| 0.020] 0.059 0.03¢
500 |0.1450.143]0.147|0.147] 0.043| 0.079 0.020| 0.060 | 0.060
510 |0.151]0.1430.14410.144| 0.047| 0.081] 0.020| 0.060 | 0.060
520 10.15910.143]0.142(0.1421 0.049 0.083] 0.020] 0.060 0.090
530 10.167]0.14410.140]0. 140} 0.050] 0.085{ 0.020| 0.060 0.060
540 |0.175(0.145/0.142]0.142 0.0491 0.086| 0.020| 0.059 | 0.060
550 |0.185]0.147]0.146|0.146| 0.0491 0.0%6| 0.020| 0.058 | 0.060
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