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BCI'BICTBie HAKIOHEHIS BCe I'OPHL Kb Hr0-BOCTOKY, ¥ IPHUHSTH INA BEIUYUHEL
OQHOTO MHIIMMeTpa Ha Baxb 0.0135, TO HalmeMb, 4YTO IJA Iepioa HAIMKUXD
HaOJIO[EeHIN, IPXA BHIIALEHIN 1™ 0CalKOBD, I'0Pa HAKIOHAETCI Ha Yrolb, pABHBIN

O’.'0135]/O.22—l—0.22 T. €. Ha yroadb 0.004, mpuyeMb HAKJIOHEHie IPOMCXOIUTDH
BCerJa Kb I0r0-BOCTOKY.

V. JIBu:keHie HyIb-HyHKTAa MASTHHKOB.

§ 15. PascmoTpbHie NpHBEIEHHHXD> HHKE Ta0IUUb Cb pPe3yIbTATAMU
usMBpeHi HamKWXb OiarpaMMb IOKa3HBAETH, 4TO MAsATHUKH, KPOMH BechbMa
cnafaro mepiogwvecKkaro IBHKEHIS MMBIOTDH elle MeNJeHHOe [BUMKEHie TO Bb
ONHY, TO BB OPYryld cTOpoHy. Ecam orpaHHYHMeS MAaJbIMb IIPOMEEKYTKOMD
BPEMEHH, TO BTOPOe IBMXKEHie, TaKb Ha3HIBAEMOE NBHKEHie HyIAb-NyHKTAa
MafATHAKOBD, MOMKHO CYHTATH IPOIOPLIiOHAJILHEIMBL BpeMeHH. IlyeTh y ecTh
OpIMHaTa KPUBOK, BHIYEDPYEHHON MAATHUKOMDB, TOTNA, COIJIACHO BEIMIECKA3aH-
HOMY, MOMEMD IIOJOXKHUTE : | '

y=a—l—bt@+Alcost@—l—Blsmt@
+ 4, cos 2t + B, sin 210
+ A4 cos tg + B; sin tg N (4
+ 4 cos 2tg + B, sin 2t
+.

3mBeh (o =npt U tg =ngt 03HAYAITH COOTBBTCTBEHHO YACOBEIE YTIIE
CONHU@ u JyHH. Koadpdumientsr a, b, 4,, B, . . . CyThb BEIHYUHEL IIepe-
MBHHEI, HO Bb TeYeHie KOPOTKAro NPOMENYTKa BPEMEHH, ‘Hallp. BB TedYeHie
ONHBX'D JIYHHHIXD CYTOKD, MXD MOKHO CYUTATE.TOCTOSHHEIMM. BeIMuMHEL a ub
XapaKTEPU3yTDh NBUKEHIe HyJIb-IyHKTa; JIS HXD ONpenBIeHIS MEI npensa-
raeMs cabayomid myTs. IIyets o, s, 4 . - . CYTHh ODIMHATHEl MasTHHKOBOI
KpmBo#t mpu fo=0", 6%, 12" . . . | Torma cpemmis:

d1=3/o‘|2'y12 ’ a2=?/s_!2_3/1s , a3=y12‘;‘3/24

He OyIyT® COMEPHATb WIEHOBD C0sicy M sinic , a CpemHis:

ata, _ @+ a,
a, B _—

a. =
) 5 2
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OyoyTh CBOGOOHEI M OTBH NONYCYTOYHEIXH CONHEYHHIXH WICHOBE. Oc'ra'lom;n-
MHCH JYHHEIMI “JI€HaMM MOMKHO MpeHe6pedyb, IOTOMY YTO OHH yEe caMu 1o
ce6b OYeHL MaJBl, & Bb BEIPAKEHIIXD 4, U a5 OHH 6yoyTh MHOXKUTHCS €Ime
Ha MaJIbld Pa3HOCTH CHHYCOBD M KOCHHYCOBB MABYXDH OIM3KUXD MEXKIy Cc000I0

yraosb. (CocTaBiss BeJINYUHEL @y , Ay . . . , MBI HAXOIUMD :
a=a+ 6b+... +
4 =a-+1264 . . . “4"“’+ %
a:=a 150
a;=a-+18b+ . . . ° > \

IBa mocorbIHUXDH ypaBHeHiT HaayTh HaMb a U b mig Pa3CMaTPUBaEMEIX'b
. @+ as . B
CYTOK®; CpeIHee #e —,—— eCTb IOJIOKeHIe HyNb-TyHKTa Aud 12°. [lns 6oib-

e TOYHOCTH MBI MOTJIX OBl €Ile B3ATEH CPeIHI U3D OPIWHATD ¥y U Yy, Y, U Yy ,

. Y1+ Yis Y7+ Yo
Hu BaT'f:‘uM'b cpeﬂma HU3b 9 U 9 UT. 0., HO HpaKTI/IKa IIORaBbIBaGT']':»,

YTO NpKM H3Y4YeHIM [IBMKEHiA HYJb-IIYHKTa HAMNXD MASITHHUKOBD IOCTATOYHO
II0JIb30BATHCS MISTHI0 OPAMHATAMH, COOTBBTCTBYIOIIMMH 4acaMb, KDATHEIM'D IIECTH.

Kaksp ObIO yie ckasaHo, MBI oT6pocuiu Bech TH Mbera miarpamms, rob
HaOMoOaaIuch pPbB3Kid CMBIEHIA HYJIB-IyHKTa; I TOr0, 4YTOOBL CYIUTHL O
XapakTepbh ero IIaBHAaro IBMMKEHiA, MBI BBIYHCISAEMD, IIOJIB3YACH TOJNBKO 4YTO
M3JI0KEHHBIMD CIIOCO00MB, IIOJIOMKEHIA HYJIB-IYHKTa TOJBKO IS TAKUXB Iepio-
IIOBDb HAOJIONeHiM, b He OBLIO IlepepelBa 3alucell 10 KpaiHei MbBpb BB
TedeHie 10-Tu mHel. Pe3ynpTaTl 3TUXH BBEIYHUCIEHIN CONOCTABJIEHHI BB Ta-
6auuk Ha cTp. 24. BB cTon6ub ¢b GyKBOH y; NPUBOLATCA IONOMKEHIA HyIb-
MYHKTa MAaATHHUKA, YCTAHOBJEHHAr0 BB II6PBOMB BepTHUKaIb; BB NOCIBIHEMD
CTOJOIS TAa6MUUEl, Cb OYKBOH ¥y, HAQHO IIOJOMEHie HYIb-IIyHKTa MASTHHKA BbH
imepnniaH"Is. Mexnoy stumm cToin6mamu, BB rpadaxs ¢b 6ykBamu B u T, mpu-
BeIeHH BO3IymMHOe [aBleHie M BHBmHAA Temmeparypa. BeauyumHel B u T
BBHIYMCIEHE HaMH 10 INaHHEIMB IOpreBckoil Mereopomornyeckori OGcepBaTopin
COBEPIIEHHO TAKUMDB e CI0CO00MDb, KAKDh BBHIYMCIEHBL IS JTOM TaGIHMIIBI
y; 4 yy. ComocTaBieHie 0TCYETOBDL (apoOMeTpa M TepMOMETpa Cb BEIHYMHAMHU
Yy M Yy MBl cIBIajM IOTOMY, YTO €CTh OCHOBaHi® OXHIATH 3aBHCHMOCTH
MexIy TBMU U OpYyruMu. H3b mojdyvYeHHAro HaMy HaOJONATeNIbHAro Marepiasa
MBI He MOTJIH, OIHAKO, YCTAHOBUTH IIONOGHOH 3aBUCHMOCTH. PascMmorphHie
Hamefi TAGIMIB NOKA3HBAaeTh, 4YTO phakoe KoiefaHie 0apoMeTpa He CONPOBO-
JmIaercs maMbBHeHieMDb IBUWIKEHis HyJb-IyHKTa MaATHMKOBL. B® Maprh Koie-
6aHif HyJb-IyHKTa He COOTBBTCTBYOTH CHIBHEIMB H3MBHEHIAMD TeMIEPaTypH ;
Bb il0HB, aBrycTh m HOAOpB, HECMOTPA Ha IOCTOSHCTBO TeMIIEPaTypH, 3aMBTHO
CHUIIbHOE IBHKEHie HYJb-IYHKTa& BHb PA3jIMYHBIXD> HaNPaBJICHIIXD.



24

JIBumeHie HyIb-IYHKTA.

v | B T Yne v | B | T | vy
mm mm 0 mm mm mm 0 mm
1009 desp. 26 | 2.8|69.5| —7.8 | 9.2| 1909 Mait 10 | 7.8|52.8| 7.2| 58
' 27 | 49|612| —84 | 7.2 11 |74 |56.4| 54| 5.7
28 | 5.0|55.0| —7.3 | 6.2 21 | 7.6(54.6| 82| 5.3
Maprs 1 | 8.6 |46.6| —3.7 | 7.2 13| 6.8|49.1| 6.4| 6.6
2| 1.1|48.4| —38.0 |10.0 14 | 6.6 |55.6| 62| 6.6
3| 1.3|448| —5.1 |12.3 15 | 6.8|56.2| 6.9 6.0
4| 29|51.4| —2.8 |12.8 16 | 7.0 |59.6| 6.4 6.0
5| 2.1(54.9| 0.0 156
6 1.8157.6| — 0.6 | 16.6 Ioorp 16 9.5]52.3|15.8| 12.4
7 271599 —2.1 |17.6 17 8.5|53.2 | 15.8| 12.2
8| 271630 —3.8 |19.8 18 | 8.6 |54.2|17.8| 11.6
9 50|654| —8.9 | 20.6 19 7.7 |158.2 | 14.7| 12.2
10 | 8.4 |65.8|—10.2 |19.4 20 | 7.3150.9]11.0)11.6
11 | 12.0 | 62.8 |—18.4 |16.7 21 | 6.9/52.6|14.7) 11.2
12 |16.3 | 56.0 |—12.8 | 13.8 22 | 6.8|53.8]|17.8] 10.6
13 | 17.8 | 50.0 | — 5.9 | 13.0 28 | 7.2153.5)20.1) 9.6
14 |14.9 | 50.2 | — 6.3 | 14.8 24 | 745141203 8.6
15 | 15.1|51.6 | —6.8 | 14.4 25 | 6.6 524184 7.8
16 | 15.2 | 47.8 | — 1.2 | 14.6 26 | 5.4 524|192 7.6
27 | 5.1(50.6 | 18.6| 7.2
Amp. 16 | 2.0 [455| 4 1.6 7.6 298 | 4.6|48.6|19.2| 6.8
17 | 2.5|48.6 | +0.7 | 82 29 | 4.3|46.4|172| 6.3
18 | 8.7|53.6| —1.4 | 84
19 | 47548 —27 | 82 ABr. 3| 9.8!54.6|16.6! 205
20 | 6.0[56.0| —3.1 | 8.0 4| 99580158 14.4
21 | 7.2(561| —1.7| 7.8 5 (10.2 | 58.2 | 16.2 | 10.3
22 | 7.7|589| +14 | 7.0 6 |10.2 | 56.1 | 14.5| 9.1
23 | 7.6|533| 18| 6.4 7 1106 | 51.6 | 15.6| 8.7
24 | 7.8|555| 1.0 | 6.1 8 [11.0 | 50.9 | 13.6 | 7.5
25 | 7.8|52.8| +4.0 | 5.9 9 |11.0 | 49.2 | 14.5| 6.8
26 | 6.8|51.8| +7.2 | 6.8 10 | 11.0 [ 47.8 | 13.4| 6.7
11 [10.3 | 45.4 | 11.1| 7.3
Amp. 28 4521 73 74 12 | 9.3|45.8|10.2| 8.3
29 47.2 6.2 | 7.0
30 45.6 59 | 7.1 ABr. 17 | 3.7 |53.4|14.9
Mat 1 48.4| 38| 7.7 18 | 4.1 |57.1|16.7
2 60.8 3.3 | 7.2 19 | 4.6 |54.4|17.6
3 68.0 56 | 6.8 20 | 4.6 556 |13.5
4 67.0 51 | 6.6 21 | 4.7|55.2|14.6
5 66.3 34 | 6.0 22| 4.9 (542|163
6 66.0 1.0 | 6.0 23 | 4.1|535|16.5
7| 8.2]62.1 0.2 | 6.2 24 | 3.4|584|14.6
8| 7.9|54.4 14| 6.0 25 | 2.8|582|14.0
9| 81]514 32 | 5.8 26 | 2.457.1]168




Y1

Yn

i | B | T | wy

1909 ABr. 27 | 2.4|56.0|19.8 1909 Okr. 16 52.0 | 12.2| 3.0
28 | 1.8|54.8|15.7 17 53.2| 11.9| 8.0

29 | 1.6|54.7|13.8 18 54.4|13.0| 3.6

30 | 1.7|48.0| 16.8 19 55.4| 12.2| 4.1
Cenr. 9 |12.0|58.2|14.6 2(1) ' 'Zg'g ii'z 2;
10 |11.3|56.2| 13.0| 9.8 22 52| 93| 68

11 | 10.7| 56.0| 9.0| 11.4 23 579 89| 7.4

12 1 10.3| 53.9 | 10.8| 12.2 24 538 76! 8.3

13 | 9.8|580| 9.6 122 25 502| 66| 9.0

14 | 9.4|622|108|12.4 26 | 10.7| 540| 6.9 10.0

15 | 8.6|65.4|10.6 | 12.9 27 [11.0|57.0| 7.0|11.0

16 | 7.8|67.8|13.0|13.0 28 | 11.1| 56.4| 75| 155

17 | 7.5|63.3|17.2| 132 29 | 11.4| 59.0| 7.6| 148

18 | 7.9|59.3| 15.6| 13.0 30 | 115! 623! 54| 168

191 8.1)56.6|15.6 13.0 31 |11.9| 62.3| 52184

20 | 7.7|57.0| 154 13.0 Hosa6ps 1 | 12.0 | 58.7| 5.9 19.8

21 | 746121641238 2| 13.0!562] 38208

22 7.1]66.0| 15.4| 12.8 31118!506]| 45| 24.0

23 | 6.6]66.8|11.9!13.5 40114556 242|247

24 | 6.2]62.2|12.6 | 14.0 5| 115| 59.4| 38253

25 | 6.2|54.8|12.7/ 145 6116|564 3.0/262

26 | 6.1)558)| 94146 7 |11.6|53.3| 4.4|26.6

27| 541622 541151 8 |12.4|549| 0.8|26.8

28 | 4.8|56.9| 6.8)|158 9 |12.6|45.5| 4.4|27.8

Okr. 18 62.6 | 10.4| 2.6 107 1821 41.2| 4.6 28.5
" 599 | 106| 2.7 11 | 18.4|40.7| 4.0|29.0

" 558l 106 28 12 | 14.0|33.6| 1.4|30.1
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VI. Onpenpbiaenie JyHHHXsF WICHOBRH BB JBHXCHIiM MAATHHKOBS.

§ 16. CaMoit BaXHOH 4YacTHI0 0GPAGOTKHM HAaGJIONeHIl ABJsgeTCS oupexs-
nenie koa(PuUieHTOBD A, 4,, A3, 4z . .
I aToit whiaM IOJNB3YIOTCA IpieMoMb, M3BBCTHHIMB IOOH HMEHEMD I'apMo-
HAYeCKaro aHajmsa. IIo0KMMBb, YTO OpOMHATAa MAasATHMKOBOM KDPUBOU y 3alaHa
y Hach IS KamkIaro KpPyrjaro COJNHEYHAro vaca; eciu MEl BO3bMEMDB CpelHee
U3b BCBXD 3HAYEHId y, COOTBBTCTBYWIUXDH ONHOMY M TOMY iK€ COJIHEYHOMY
qacy, TO, IIPA OOCTATOYHOMD YHCIB HAOJIOAEHIH, YIeHH Cb ig, 0YEBHUAHO, IPO-
manyTh, U €CNu GBI Roaqnj)nu;iem‘m A, A, . . . OBLIA TOCTOAHHBEIMH IJIs BCEIro
BpPeMEeHH HaOJIOJeHil, TO CPeHis U3b OPAUHATD y V1A KaiKIaro 4aca N0CTABHIM
65l HaMB 25 ypaBHeHill qus onpexbieHia sTuxb Koadduuienrob. Ha camomp

4

. BB (opmyrh (7) Hmpeasaymel IaBbL.
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IB5 MCKOMBIS BEJIMYMHEL CYTh IepeMBHHBIS, U JUIMb Bb TEYEHie OMHOIO IHS
MBI MOXEMDB CYMTATh HXD IOCTOSHHLEIMU; I09TOMY H3DH HAGIIOIEHIH MOMKHO
onpemrbIUTL JWIIb CPeNHisS 3HAYeHis STUXD BEJIMYMH'D IJsS NAHHArO Iepiona
Ha6moneHif. Ilyere 4, ecthb Kakoi-HHGYNb H3'b MCKOMEIXDB 30BCH KoapuiieH-
TOBD, Hamp. 4,, TOrJa s Kakoro-HuOyas mHA 1o ¢gopmyad (7) OymeMb UMBTH:

oy =+ b to+ dicostot+. . .,

rob a; ¥ b, CyTH 3HAYEHiA BeNUYUHD @ M b And B3ATaro IHA. B3siBb cpexHee
n3b BCBXH 3TUX'h PABEHCTBD, IOJIYYHUMD :

2?/i=2“i+2bi t@+2Ai

- - - —— cos to+. ..

rab n ecTh 4Mea0 THXDH OHEH, KOrma y; IOJIydeHo i BCBXDb 24 YacOBb.
Y Hach A MaATHHUKA BB NEPBOMD BepTHUKadAb n = 196, 114 MasATHUKA Bb
Mepuniank n = 190; ecThb I0ITOMY YBBPEHHOCTH, YTO JYHHBIE YJIEHH BB Cpel-
HeMb IponajgyTh, M MBI BHUIUMDB, 4TO CpelHiA u3b BCBX'H OPAUHATD IS
KawKIaro COJHeYHaro 4aca IpeIcTaBiIAlTCsS (POpMyYIION :

y=a-+bt+ A, cost+ B, sint+ A, cos 2t + B, sin 2t .

JIJ1s1 TIPOCTOTEL, MBI 1Sl CPETHUXD aHadeHil K02 PHUIIEHTOBS COXPAHUIU TIPEHKHis
0003Ha4YeHid M ONYyCTUIH 3HAKD O.

B3app cpennia m3p BeBXh HAGINIOIEHHHIXB OPIMHATH M OTHECS HXPB Kb
IIPOM3BOJIBHOMY HAYally, IOJLYyYUMD :

MagTHurs 1. Mastaukb M.
tO Y tO y

0| —o0.298 0 | 4+ 0.011
1| — .167 1| — .145
2| — .021 2 | — .298
3| 4+ .081 3 | — .409
4 | + .164 4 | — 471
5| 4+ .225 5 | — .448
6 | + .181 6 | — .345
71 + .185 7 — .242
8 | + .153 8 | — .240
9 | 4+ .095 9 | — .023
10 | 4+ .039 10 | 4+ .066
11 | — .004 11 | 4+ .118
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t® y t® y

12 | —0.016 12 | 4 .109
13 | 4+ .011 13 | + .102
14 | 4+ .044 14 | 4+ .087
15 | 4+ .108 15 | + .098
16 | + .218 16 | 4+ .154
17 | + 187 17 | 4+ 221
18 | + .168 18 | + .296
19 | + .067 19 | + .354
20 | — .051 20 | + .394
21 | — .188 21 | 4+ .383
22 | — .3815 22 | + .355
23 | — .343 23 | + .245
24 | — .287 24 | 4+ .078

Mer He OymeMDb MOKa OCTAHABJIMBATHCS Ha aHAau3b IOIyYeHHHIXb Cpel-
HHAXDb, TaK'b KaKb YHCIO HAIIMXD HAONOIEHill eme HeNOCTATOYHO, YTOOHI CIb-
JaTh IIPABUJIBHOE B3aKJIOYEHie O COJIHEYHHIX'h 4YJeHaXh BB IBHKEHIM MasSTHHU-
KOBh. MBI OTPAHHYMMCS JUIMb CCHUIKOH Ha T'B Pe3yNbTATHI, KOTOPEHIE IONYYeHbI
HamMu BB cTarhb: ,Habmionenia Hame medopMaumiamMu m T. 0.“ Pesyasrarh
3TH cabaylomie.

Bunisunie comHma Ha MaATHHMKHM y Hach Oo4eHb Malo. Koad-
¢UUieHTH NMPH YIEHAXB CYTOYHATO Iepiona y HaAch Bh YETHpE
pasa MeHbrmME, Y5MD Bb NOTCHAAMCKNXDb HabaoOeHiaXxp 'eKKepa
[Beobachtungen an Horizontalpendeln, ctp. 20]. Koa¢¢dunienTtrsr y aTuxs
YIeHOBD> MBHANTCA 3HAYUTEIbHO cUIbHbBe, 4BbMB KoadpPumi-
€HTH NMOJYCYTOYHH XD YIEHOBD.

§ 17. OOpamasick Kb omnpenbieHilo KoaPPuUIieHTOBDL JYHHHIXD YJIEHOBD,
MBI OGBACHAMD IIpeXkIe BCEro, 1o4eMy CYTOYHEIE JyHHBIE YJIEHH BHIBOAATCS
N3Db HaOJNIONEeHIit 04eHb HEeTOYHO. _ :

ITo mpaBuUIaMps TapMOHMYECKAro aHaju3a, IIPH ONpexBIeHin JIyHHBIXD Yile-
HOBD MBI JOJLKHEL PACIOJIONUTH HAOGJIONEHIA 10 JIyHHOMY BPEMEHH M 3aTBMDb
B3ATh CPeIHisi W3b TBXH OPAMHATH MASITHHUKOBOM KDPHBOH, KOTOPHIA COOTBBT-
CTByOTb ONHMMB M TEMB e YaCOBHIMB YIVIaMb JYHBL. [Ipr 3TOMB HCKIIIO-
yaresd, ONHAKO, JHUIOb IOJYyCYTOYHBEIE COJHEYHBIE YJIEHHI, K09 PHUIieHTEL KOTO-
PHIXH OCTAOTCA BCErIa OYeHb MAJBIMU U MBHAIOTCSI BeChMa HE3HAYHUTEJILHO ;
HA060pOTh, CYTOYHEIE COJIHEYHEIE YIEHHI MOIYTh U HE HCYE3HYTh, TaKb KaKb
UXb KO9P(HUIieHTH CHIBHO MBHAOTCA CH Te4eHieMb BPEMEHH. ITUMb, IIOBHU-
JUMOMY, U OOBSICHAETCSA TO 00CTOSTENLCTBO, 4YTO y BCBXBH HabmonaTesnel Ipu
IPyNIMPOBKS HAOIIONEHi 10 JyHHOMYy BPEMEHHM BCEIZa IOJY9AlOTCS “LIEHEI

CyTO4HAro Tepiona, MemLy TBMD JECKO NOKa3aTh, YTO Bb CPENHEMD STH ICHEI
4*
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JOJUKHEL MCYe3sHYyTh. BB camoMb mBab, mycTh y; €CTh OPAMHATA KPHUBOH MasdT-
Huka 1 M yy — opaMHaTa kpuBoy MaATHHKa M. Takp Kakb 4 MaATHUKA
Bb I Bepruxanh 4, =90°, a qna MaATHHKa Bb Mepuaianb 4,= 0, To, npuHH-
Masg BO BHEMAHie TONBKO IPHTATaTe]bHOe NBicTBie JYHB, MEL IO QOpMynaMb
'§ 11 GyneMmd UMBTh:

, by . .
Y1 = hy cos 2¢ sin 20 cos tg — 5 St 2 ¢ cos? 0 cos 2tg ®

Yy = hy S ¢ sin 20 sin tg + hy cos ¢ cos? 0 sin 2tg )

a3
Bb aTuXDb ¢opMynaxd uepesb hy U hy MBI 0603HAYMIN BEJUIUHY : %:n—l
I MagTHUKOBD I u M. ,

BrinucanHbg cefiyach. OpMYJHl IOKA3HIBATD, YTO, €CIM MBI BO3bMEMb
JJIT OHOTO M TOrO e JIyHHAro 4aca CpelHisd HU3b ¥y WIH Yy , TO IPU 0OJHIOMD
yuesrh HaGNOIEHIN CYyTOYHBIE YJIeHBl NPONalyTh, TaKbh KaKb MHOMKUTENb sin 20
OyoeTh IPUHUMATH TO IIOJOKUTENBHBIS, TO OTPULATEJBHHA 3HadeHid. [lad
onpenbileHid CyTOYHHIX'h JYHHBIXb YWIEHOBD HYXKHO, CIBIOBATEJBHO, I'DYIIHU-
poBaTh BB CpelnHia OoTABABbHO TH HaGIOIEHisA, korga 6 >0 u Th, Korma 0 <O0;
IpA 3TOMB, OJHAKO, COJHEYHHIe YiIeHH OydyTh CUJIBHO MAaCKUPOBATH JYHHEIE.
JLBACTBUTENLHO, COJMHEYHHIE YJeHH BBIABIAITCA TOJBKO 6JIArofaps TOMY, 4YTO
opu OONBIIOMB YuCAbh HAONIONEHIH ONHOMY M TOMY e JYHHOMY dYacy GyAyTh
COOTBBTCTBOBATHL YACOBHIE YIVIEL COJHIA OTH O IO 24 4Y.; e€caM e MBI orpa-
HUYMBAEMCs, HAOPUMEDDH, JUML INOJOKHUTEIPHBEIMU CKJIOHEHIIMH JIyHH, TO Bb
Te4eHie omHOro MbeAua IpM OIHOMD U TOMD Ke JYHHOMD 4Yach COJHEYHBIE
Jachl OyNyTH B3aKINYATHCS JHUIML BH NPOMEXYTKS ¢ m ¢+ 12 4., a 4Yepesd
MBCSAUh TOBTOPATCA MOYTH YTO Th iKe JACOBEIE YIUIBI COMHIA M HYyXKEeHD O4YeHb
TOJTi mepions HAGMIOIEHIN, YTOOH MCKIIOYHTH COJHEYHBIE CYTOYHEIE YJIEHH.

§ 18. Ilpm pacmosomeHin HaGIOIOEHIH IO JYHHOMY BpPE€MEHM MBI H30paju
6oabe CcHOXHBEIN, HO 3aT0 60nbe TOYHBIH CHOOCOOD BBIYHCJIEHIN, 4YBMB TOTD,
KOTOPBIMB IONIB3YITCSA OOBIKHOBEHHO IIpM wu3cabaoBaHiu MapeorpaguyecKuxs
UMM MasITHUKOBHIXD 3aIlMCeH, a UMEHHO: I0JIb3YSICh ACTPOHOMHYECKUMD KAaJIeH-
NapeMb, MBI BEIYMCININ CHa4Yaja Cb TOYHOCTHI 10 01 TH MOMEHTHI mo cpen-
HEMy IIy.TKOBCKOMY BpeME€HHM, KOrJa JyHa uMbia nna IOpreBa Kpyrinie gacoBble
YTJIEI, ¥ 3aTBMD MHTEPIONUPOBAHIeMD HAIIA IS STHXD MOMEHTOBD 3HAYEHis
OPIMHATE MASTHUKOBHIXD KPHBHIX'D. Pe3yJbTaTel BEIYMCIEHIN IPUBENEHE HUMKE
BB Ta0MUIaXb, OTMBYEHHHIXD 3HaKOMD €. Bb 5Tuxp Ta0NMUAXD TAHE 3HA-
YeHisl OpAMHATH MAATHUKOBHX'D KPHBHIXD I THXD MOMEHTOBB, KOI'Ia JyHa
umbna Bp I0press yacoBme yrasl 0%, 1* m 1. 1. TlocraBieHHOe COOKY YHCJIO

MBCAIla OTHOCHTCS BCETNa Kb MOMEHTY, KOTJIa YacOBOK YTOoI'b JIYHBEI PaBHAJICS
HYJI0, M CYHUTAETCSA II0 ACTPOHOMHYECKH. -
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B® atux® xe Ta0JIUIAXD NIpUBEICHEl IJId KaKJIAro NHA BEJWUYUHE :

A; = hy cos 29 sin 20
1. . :

B, = §hx sin 2¢ cos? o

Ay = hy sin ¢ sin 20

By = hy cos ¢ cos? o

Hns MasiTHuKa BB I Beprukambh Mb NPHHSIN LIS BCEro nepiona Ha6II0-
meHilt h = 070130 [Ina masaTHuUKa BB MepuiiaHb Bb IPOMEKYTKD OTH 22-T0
¢eBpasa mo 17 mMapra M B3AmM k= 070184 IS BCErO OCTAIBLHOIO BpeMeHHt
NpUHATO h = 070137. CriOHeHie M IapaIIAKCH JYHBI OpaliCh IJIS MOMEHTa
ed HUKHed kynbmunaniu. Illupora IOpresa: ¢ = 58°23.

Hame# mepBofi cepinm HA6NMONEHIll CIMIKOMB HENOCTATOYHO, YTOOHL I0JIy-
YUTh KOS(QHUIIEHTE CyTOYHHIX'H JYHHEIXD WIEHOBDH; UMBH, OIHAKO, BB BHIY
IIPOM3BECTH HOBBIS HaGJIOJEHIsA, MHEL y#ke 305Ch GylAeMb BeCTH BBIYUCIEHiS
TaKb, YTOOHI MMM MOXHO OBLIO BOCIIONB30BATLCS BDb OyAymeMb A ompexh-
JeHisI CYTOYHBIX'B JIYHHBIXD> WIE€HOBDB. [l 3To whau GepeMb CpenHis H3b
OpaMHATH OTABABHO 1ada THXB MAHeH, Koraa 0> 0 u oTAbIbHO I THBXb,
Koraa o <<0. OTHoca BTH cpenHis Kb IPOU3BOJLHOMY HadYaly, IOIy4aeMb
cabmyomie pesyJbTaTH :

MagTtHUE® L MadTHUKD M.

(TricAYHBIA 00K MUJIUMETPA.)
ts | 6>0 | ¢<oO tg | 6>0 | 0<oO
h h
0| —599| 4+ 89 0| +176| 4 111
1| —534| 4126 1| —127| 4+ 5
2 | —367| 4 181 2 | —411| — 42
3 | —142| + 285 3| —556| — 11
4 | + 97| 4387 4 | —561| 4113
5 | 4+ 278 | + 414 5 | —427 | + 281
6 | + 894 | 4 348 6 | —216| 4511
7 | + 403 | + 201 7 | + 29| + 699
8 | +3837| + 42 8 | 4+ 221 | + 790
9 | +229| —179 9 | +339| 4 806
10 | + 104 | — 366 10 | + 412 | + 670
11 |+ 5| —476 11 | + 402 | + 430
12 | — 59| —525 12 | + 808 | 4119
13 | — 88| —454 13 | 4 287 | —190
14 | + 11| —305 14 | + 206 | — 445
15 | +120 | — 60 15 | + 248 | — 620
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tg d>0 /<0 tg >0 d<O0
h h| -
16 | 4+ 196 | 4 173 16 | + 37{1 — 664
17 | +244 | 4+ 379 17 | + 568 — 612
18 | + 213 | + 549 18 | 4+ 801] —431
19 | +122 | 4 5938 19 | + 981 — 254_
20 | — 48| + 575 20 | + 1126/ — 85
21 | — 231 | + 466 21 |+ 1144 + #4
22 | — 423 | + 323 22 | 4 1044/ 4+ 93
28 | — 558 | 4+ 202 23 |+ 803 + 58
24 | —578 | + 164 24 |+ 518 — 538
YUncao mHen 97 91 90 94

§ 19. IIpu onpenbaeniu xosPUIieHTOBD IOJYCYTOYHEIX'D YJIEHOBD MEL pac-
[0JIaraeMb BHIYHMCIEHIST TaKb, YTOGH CyTOYHEIE YJIEHHl MCKIIYaIUCh CaMU COGOM.
Ilasa 970l whiM GepeMDb CpemHii W3 OPAMHATH, COOTBBTCTBYIONMXD JYHHEIMD
yacaMb ¢ M 12 +¢; Ipu BTOMD HCKIIYAITCS, 0YEBHUIHO, He TOJILKO CYTOYHEIE
YJIeHBl, HO ¥ “IJIeHH Ch NepiomoM’b BB TpPeTh CYTOKB, €CIH OHH CYIIEeCTBYIOTb.

B3aBb aTH cpenHisa, MBI, 0 NJaHHEIMB OPEIBLIYIIAro maparpada, HaXOIUMb

MaaTHukb L MaaTHuK® M.
te 0=>0 d<<O0 tg 6>0 6<<0
h Y1 Y1 h Y™ Y™
0 | —329| —218 0 | 4242 | + 115
1 | —286| — 164 1|4+ 55| — 92
2 | —178| — 62 2 | —102 | — 244
8| — 11| 4112 3 | —154 | — 316
4 | +146 | 4 280 4 | — 94| — 276
5 | +261| 4 396 5| 4+ 70| —166
6 | + 304 | 4+ 448 6 | +292| + 40
7 | +262| 4 397 7 | +505 | 4222
8 | +145| + 308 8 | +674| + 352
9 | — 1| 4144 9 | +742 | 4+ 425
10 | — 160 — 22 10 | + 728 | 4+ 382
11 | —276 | — 187 11 | 4+ 602 | + 242
12 | —318| — 180 12 | +410| + 33

Jas KOHTpons MBI BedeMb OTABIBHO BBHIYMCJEHIS A MHEH Cb II0JI0MKU-
TCJIIBHBIMD CKJIOHEHIeMb JYHH M OTABIBHO € OTPULIATEJBHEIMD CKJIOHEHIeM'D.
CorsiacHo TOMy, 4YTO OBLIO CKa3aHO Bb § 16, 4ucaa mocabaHed TaGIUIEL
TOJKHBL NPENCTABIATHECA (POPMYJION :
y=a-+bt+ Acos2t+ Bsin 2t ,

b y ecTh cpenHee M3BH OPAMHATD IUIS YACOBOIO yraa Jgysusr ¢t.  Hanpumbps,
oA MasATHUKA | npy =0 u >0, y=—329 u 1. 1.
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lIByfmeHOMT, @+ bt onpexbnderca momomeHie Hynb-nuHim. UTOGH HaNTH
KO9QQUIIEHTE @ 1 b, MBI GepeMb CPeIHid U3 OPAMHATD: 4, U 4. TaKb KaKb
yo=a +bt-+ Acos2t+ Bsin 2t ,
Yops=0a + 6b+ bt — A cos 2t — Bsin 2t ,

TO:
Yo+ Yit+s -
—2——=a1—l-bt, rob a,=a-+3b .
B3saBp 2T cpenHid, MH TOJy4yaeMb TaKid ypaBHeHid:
Maarauks I. MasaTHurs M.
8>0 | 0<0 >0 | d<0
a = | —12 | 4115 +267| 478
m+ b= | —12 | +116 +280| 465
an+2= | —16 | 4+ 128 + 286 | 4 54
a+8= | — 6|+ 128 4299 | + 54
o +4b= | — 7| +129 + 317 | 453
an+50= | — 8| 4130 + 336 | -+ 38
a+6b= | — 7| +134 +3851| + 36
o= | —13 | 4+ 115 + 258 | 473
a = | —16 | 4105 4212 | 492
b = | +1.1 | 4 8.2 +15.2| —6.5

BHusy aTol TabJMIBI IPUBEIEHBI PE3yJbTATHL phlmeHia ypaBHEHiil II0 CIOCO0y
HaMeHbIIUXD KBAJIPATOBD.
CocTaBids Teneph pasHOCTH y — (a + b¢), mOXyJaeMb:

MasgTHUKD L. MagTHHUED M.
tg >0 d<O0 tg d>0 3<O0
h h
0| — 3813 | — 323 . 0|+ 80|+ 23
1| —271| —272° 1| —172| — 178
2 | —164| — 178 2 | —844| — 323
3|+ 2| — 8 3 | —412| — 388
4 | 4 158 | + 162 4 | — 367 | — 342
5 | +271 | 4+ 275 5 | —218 | — 226
6 | +313| 4+ 324 6| — 11| — 138
7 | 4270 | 4270 7 | +187| + 176
8 | + 152 | + 177 8 | 4 840 | 4+ 812
9|4+ 5|+ 10 9 | 4393 | + 391
10 | — 155 | —159 10 | + 364 | + 355
11 | — 272 | — 277 11 | 4228 | + 222
12 | — 815 | — 38238 12 | + 16| + 19
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JcnpaBleHHES TaKUMbB 06GpasoMb OPIMHATHL TOKHBEI IIPeICTABHTHCA
dopmyon :
y = A cos 2t + B sin 2t .

Ilnga onpemxbiaeHia K0aQPunieHTOBs A 1 B MBI COCTABJISIN CHAYAJA II0JyPA3HOCTH :

At=3‘_2i+‘ ¢=0,1...6)
3aTBMBb : |

Bsmzt=é—t_'_—2a“—‘—t t=0, 1, 2, 3)

A cos 2t=é—_2~——A6_t ¢t=o0, 1, 2, 3)

[TpousBensa BEHIYHUCIEHIA, MBI HAINJIHN :

Mastour®s I. y= — 2sm 2¢ — 314cos 2¢ (6> 0)
y= — 5sim 1t — 325co0s 2t (0 <0)
MasThukb M. y = — 404sin 1t —+ 20cos 2¢ (6 > 0)
y = — 891sin 2t -+ 28cos 2¢ (0<0)

Bripaxas opauHaTHL Bb MHUIUIMMETPaXh, MHl BB CpeJHEMD H3b BCHXDH HAGIIO-
IeHil Tony4JaeMb :

MagarHurk®s I.  y = — 0.004sin 2t — 0.320cos 2t
MaatHurs M. y = — 0.8398sin 2¢ + 0.022¢0s 2¢ .

Eciu BBYMCIMMB 10 STUMDB (POPMyIaMb y U CPABHHMDB BHIUHCICHIA Cb
HA0NOJEHIAMH, TO OTKJOHEHIS IOJy4alTCs JWIMEL BB THCIYHHEXD JOJAXD
MUJLIIMETPA.

§ 20. Bomme Mer Bugbmm, 4yTO, ecam GBI 3eMIA OBLIA aGCONIOTHO TBep-
IEMB TBAOMB, TO, IPM BEPHOCTH HAMWMXDL YPABHEHIl IBHKEHId TOPU30HTAJIb-
HBIXD MAfTHUKOBD, IOJNyCYyTOUYHOe NIBHKEHIC€ IOCIBIHUXD INPEINCTABHUIOCH OBl
¢opmymamm :

Maatauks 1.  y;, = B, cos 2t

Maataur®s M. yy = By sin 2t
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R.oaq)(immeurm B, u By BH4YHCIEHH y HaCh I KamIaro OHA, B3SABD
CpeIHIs U3B BCBXD 3HAUEHIN STHXD BEIUYHHD, MEl IIOIYYHIM:

Yy = 0.544 cos 2t
yu=0.589s5m 2¢ .

Ha6aiomeuia e manum HaMD:

y; = 0.820cos (2¢ — 0%05)
yn=10.899 sin (2¢ — 0"21) .

CpaBHUBasA HAGJIONEHIsI Cb BEIYMCIEHIAMHI, MBL BUIUMD, YTO, IBACTBUTENBHO,
FOPU3OHTAJbHBIE MAsTHHKH COBEPINAIOTH 3HAYUTENIHHO MEHbINie pasMaxu, I5Mb
TOro Tpe6yeThb Teopid. OTHOmeHie HAGIIONEHHBIX'Dh AMILNIUTYIb KOJEOaHii Kb
BHIYUCICHHEIMD Y HACh PABHAETCH :

Magrunksp . MasgTHuKD M.
0.59 0.68

Pasnuyie Memay NodydeHHBIMH Koadguuientamu (0.59 u 0.68) Heab3s
NIpUNMCATh OMUOKAMDb HAOIIONeHil, ¥ Npemae BCEro KameTcs HEeOGXOMUMBIMD
'BBIACHUTDH, HE 3aBHCHUTDH JU BTO pas3jiudyie OTh CaMUXDb MASITHUKOBD; II03TOMY
MBl YCTAQHOBHIIM Teleph 00a MAasgTHHKa IapajjelbHO Bh ME€PBOMB BEPTUKAI'D ;
cpaBHeHie WX 3aIMCell COCTABUTD NPeIMeTDH Halleu cabayomei CTaThy.
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O MaatTuukrs L

‘o | o | 1 2 | 3 | 4 | 5 6 7 8 | 9 | 10| 11 | 12

1909 ®eBp. 22 2.4
23 .

o 00
O
D W
> DN
o o0
D W
o o0
[o2 -3
o 00
> W
o oo
[NV
oo
oM
[=2]

-

26 112 | 120 126 | 130 | 13.1 | 13.0| 129 | 13.0 | 129 | 13.1 | 132 | 13.0 | 13.0
27 145 | 150 | 153 | 15.4 | 149 | 15.1 | 149 | 148 | 149 | 149 | 152 | 149 | 15.1
28 154 | 158 | 159 | 16.0 | 159 | 15.6 | 153 | 14.8 | 148 | 14.7 | 145 | 149 | 148
Maprp 1 151 | 150 | 148 | 146 | 145 | 138 | 135 | 132 | 13.1 | 13.0 | 13.0 | 133 | 138.5
2 12.4 | 12.4 | 120 | 11.7 | 11.5 | 114 | 11.1 | 109 | 10.7 | 104 | 104 | 10.5 | 105
3 108 | 11.0| 11.2 | 11.3 | 11.3 | 11.3 [ 11.0 | 10.8 | 10.6 | 10.5 | 10.3 | 10.3 | 10.4
4 12.4 | 12.7 | 13.1 | 18.1 | 133 | 134 | 134 | 129 | 126 | 125 | 124 | 124 | 122
5 125 | 126 | 12.7 | 12.8 | 125 | 129 | 126 | 124 | 120 | 11.7 | 11.1 | 11.2 | 11.0
6 120 | 119 | 120 | 12.1 | 124 | 122 | 11.8 | 120 | 119 | 11.7 | 11.3 ; 112 ; 110
7 115 | 119 | 12.1 | 124 | 12.6 | 129 | 13.1 | 13.1 | 132 | 129 | 129 | 12.6 | 12.6
8 121 | 120 | 12.2 | 123 | 124 | 125 | 128 | 129 | 128 | 12.7 | 125 | 124 | 123
9 129 | 13.0| 13.0 | 133 | 138 | 140 | 143 | 144 | 145 | 146 | 147 | 14.7 | 148
10 164 | 16.8 | 172 | 17.3 | 175 | 180 | 17.8 | 182 | 181 | 184 | 183 | 182 | 18.1
11 20.3 | 20.3 | 20.3 | 20.4 | 204 | 204 | 205 | 206 | 20.8 | 21.0 | 21.4 | 21.4 | 215
12 254 | 256 | 25,5 | 256 | 25.8 | 256 | 25.5 | 25.6 | 25.6 | 25.6 | 25.7 | 25.7 | 25.8
13 28.6 | 288 | 29,0 | 28.8 | 28.5 | 283 | 28.2 | 279 | 27.8 | 27.9 | 278 | 27.8 | 27.8
14 270 | 264 | 25.8 | 25.8 | 25.4 | 253 | 25.0 | 24.8 | 24.7 | 24.8 | 24.6 | 245 | 24.7
15 :
16

245 | 249 | 248 | 24.7 | 24.4 | 243 | 24.1 | 23.8 | 23.7 | 240 | 24.4 | 24.6 | 24.9
26.7 | 264 | 26.6 | 263 | 26.2 | 25.8 | 25.4 | 24.8 | 24.8 | 24.6 | 24.6-| 24.8 | 25.0
19 9.1 9.3 9.6 9.6 9.8 9.9 9.8 9.6 9.7 9.6 9.8 9.8 | 10.2
20 120 119 | 11.8 | 11.8 | 11.8 | 11.5 | 11.5 | 11.3 | 10.8 | 10.5 | 10.0 9.7 9.8
21 10.8 ;| 10.4 | 10.7 | 11.0 | 11.2 | 11.2 | 114 | 11.3 | 10.7 | 105 | 10.4 | 104 | 104

1909 derp. 22
23

IS
-
N
[\CXSH]
o N
Do
o 1o
DO Ot
[oxN\V]
[\L N>
>
(o]
DWW
@ >
I
[NV
g
> DN
g
[«230N]
3o
S =

26 13.0 | 129 | 12.6 | 12.7 | 12.6 | 125 | 126 | 12.6 | 126 | 130 | 135 | 14.1 | 145
27 15.1 | 15.2 | 150 | 14.8 | 14.9 | 146 | 14.7 | 144 | 146 | 146 | 148 | 151 | 15.4
28 148 | 149 | 153 | 154 | 154 | 154 | 153 | 15.1 | 148 | 147 | 150 | 150 | 15.1

Mapre 1 135 | 138 | 189 | 189 | 138 | 138 | 18.6 | 134 | 132 | 12.6 | 125 | 124 | 124

2 105 | 10.6 | 11.0 | 11.2 | 114 | 114 | 11.4 | 11.1 | 110 | 108 | 109 | 109 | 10.8
3 104 | 10.6 | 11.2 | 11.5 | 11.8 | 120 | 123 | 123 | 12.1 | 12.0 | 121 | 124 | 124
4 122 | 124 | 125 | 126 | 128 | 13.2 | 133 | 133 | 132 | 13.0 | 13.2 | 128 | 125
5 11.0 | 11.2 | 114 | 11.6 | 122 | 124 | 126 | 12.6 | 12.4 | 124 | 122 | 122 | 120
6 110 | 11.1 | 114 | 11.7 | 120 | 122 | 125 | 126 | 124 | 124 | 122 | 1211 | 115
7 12.6 | 12.6 | 12.6 | 128 | 13.2 | 134 | 133 | 133 | 132 | 128 | 125 | 124 12.1
8 123 | 12.2 | 123 | 12.4 | 12.6 | 13.0 | 13.3 | 13.4 | 13.4 | 13.4 | 13.1 | 126 12.9
9 14.8 | 15.0 | 151 | 15.4 | 15.7 | 16.0 | 16.4 | 16.6 | 16.7 | 16.7 | 16.7 | 168 | 16.4

10 18.1 | 181 | 182 | 184 | 186 | 19.1 |.19.4 | 19.7 | 200 | 200 | 20.3 20.3 | 20.3

11 215 21.7 | 219 | 223 | 226 | 230 | 232 | 24.1 | 244 | 245 | 250 25.2 | 25.4

12 258 | 25.6 | 25.9 | 26.2 | 264 | 264 | 26.8 | 26.7 | 27.4 | 27.8 | 284 28.7 | 28.6

13 278 | 27.9 | 278 | 27.7 | 27.7 | 275 | 274 | 275 | 274 | 274 | 274 27.2 | 270

14 24.7 | 245 | 246 | 246 | 24.4 | 24.4 | 244 | 244 | 245 | 246 | 24.7 24.7 | 245

15 24.9 | 252 | 254 | 256 | 25.6 | 258 | 26.0 | 26.4 | 26.4 | 265 264 | 26.6 | 26.7

16 250 | 25.2 | 25.1 | 254 | 254 | 250 | 250 | 24.6 | 245 244 | 244 | 245 | 244

19 10.2

105 | 11.3 | 11.6 | 124 | 12.7 | 128 | 129 | 126 | ‘126 | 12.2 122 | 12.0
20 9.8 98 | 102 | 105 ( 108 | 11.2 | 114 | 114 | 115 | 115 | 11.4 11.2 | 108
21 104 | 105 | 10.7 | 114 | 11.9 | 125 | 13.3 | 135
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h
tO 0] 1 2 3 4 5 6 1 8 9 10 11 12
1909 Iromp 9 8.3 7.6 7.9 8.2 8.4 8.6 8.7 9.0 9.0 9.3
10 9.2 8.6 8.5 8.5 8.6 8.4 8.2 7.9 8.0 8.0 8.2 8.0 7.8
11 4.0 4.2 4.1 4.2 4.2 4.1 4.1 4.2 4.5
12 3.5 4.2 4.3 44 4.2 4.1 4.1 3.9 4.0 3.8 3.8 3.9 4.0
13 4.2 4.6 4.8 5.0 4.8 5.0 4.8 4.5 4.5 4.4 4.4 4.4 4.3
14 3.2 3.4 4.1 4.6 5.0 5.1 5.0 5.0 4.9 4.6 4.5 4.3 4.5
25 11.0 | 10.7 | 108 | 109 | 10.8 | 104 | 103 | 10.2 | 10.2 | 10.2 | 10.2 | 10.4 | 10.3
26 10.2 | 104 | 106 | 10.6 | 108 | 10.6 | 10.6 | 104 | 105 | 10.4 | 105 | 10.5 | 10.2
27 9.8 | 103 | 105 | 10.5 | 10.6 | 10.2 9.6 9.8 9.8 9.8 9.8 9.9 9.8
28 9.0 94| 101 | 104 | 103 | 104 | 105 9.9 | 10.1 9.8 9.7 9.6 9.7
Asr 2 9.2 9.2 9.4 9.4 9.4 9.4 9.4 9.3 9.0 8.8
3 8.8 9.0 9.2 9.5 98| 10.2 | 105 | 104 | 105 | 105 | 103 | 100 9.8
4 9.1 9.0 9.2 9.5 9.6 9.8 | 102 | 105 | 105 | 10.5 | 104 | 104 | 10.0
5 10.1 | 100 | 100 | 10.2 | 10.2 [ 100 | 104 | 105 | 10.6 | 10.6 [ 10.5 | 10.5 | 104
6 9.6 98| 100 | 100 | 101 | 103 | 104 | 10.5 | 10.6 | 10.6 | 10.5 [ 10.6 | 10.5
7 10.7 | 105 | 10.8 | 10.0 99| 101 | 105 | 105 | 10.4 | 10.7 | 10.5 | 108 | 10.8
8 11.3 | 114 | 11.2 | 11.2 | 11.2 | 112 | 113 | 11.2 | 110 | 11.2 | 114 | 114 | 115
9 11.0 | 114 | 115 | 11.2 | 11.5| 114 | 11.3 | 11.2 | 11.2 | 11.0| 11.2 | 11.3 | 114
10 10.7 | 11.2 | 11.8 | 114 | 111 | 110 | 11.0 | 11.2 | 11.3 | 11.1 | 11.3 | 11.2 | 113
11 11.0 | 11.2 | 11.6 | 11.6 | 11.8 | 118 | 11.6 | 115 | 11.5 | 11.0 | 109 | 10.6 | 10.5
12 8.6 9.1 95| 100 | 103 | 10.3 | 10.3 | 10.2 | 10.0 9.6 9.6 9.6 9.5
13 7.8 8.5 8.5 8.3 8.3 7.7 7.4 7.5 7.8 7.8 7.6 7.7 7.6
14 7.2 6.8 6.5 6.7 6.8 6.5 7.0 6.7 6.5 €.5 6.4 6.2 6.0
tO 12 13 14 15 16 17 18 19 20 21 22 23 24

1900 Iromp 9 9.3 9.3 9.0 8.8 8.5 8.5 8.4 8.5 8.5 8.7 8.3 8.6 9.2
10 7.8 7.6 7.4 7.1 6.6 6.5 6.1 6.0 5.8 6.0 5.8 5.5 5.4
11 4.5 4.5 4.4 4.3 4.0 3.6 3.5 3.2 3.1 2.5 2.9 2.9 3.5
12 4.0 4.0 4.0 4.0 3.8 3.6 3.4 3.2 3.0 3.2 2.8 3.6 4.2
13 4.3 4.2 4.0 4.2 4.0 3.9 3.6 3.2 3.0 2.5 2.3 2.6 3.2

14 4.5 4.5 4.5 4.7 4.6 4.4 4.2 4.0 3.5 3.2
25 103 | 10.2 | 100 9.8 9.5 9.4 9.4 9.0 9.2 9.1 8.9 9.6 | 10.2
26 10.2 9.9 9.7 9.5 9.4 9.5 9.3 9.1 9.2 8.8 9.1 9.7 9.8
217 9.8 | 10.0 | 10.0 9.8 9.6 9.4 9.0 9.0 8.8 8.9 8.4 8.8 9.0

28 9.7 9.6 9.6 9.8

Br. 2 8.8 8.6 8.7 8.9 9.2 9.4 9.5 9.4 9.2 8.9 8.6 8.7 8.8
A 3 9.8 9.6 9.5 9.6 9.7 99 | 100 | 10.0 | 100 9.6 9.4 9.2 9.1
4 10.0 9.8 9.6 9.6 9.7 9.7 9.6 9.7 9.8 9.6 | 10.1 | 100 [ 10.1
5 104 | 10.2 9.9 9.8 9.8 9.8 9.9 | 101 | 10.2 9.8 9.8 9.6 9.6
6 105 | 10.3 | 10.2 | 100 9.8 9.8 9.7 9.8 99| 102 | 105 | 106 | 10.7
T 108 | 108 | 106 | 104 | 10.4 | 10.2 | 100 | 10.0 [ 10.2 | 105 | 10.8 | 11.0 | 11.3
8 115 | 114 | 111 | 11.0| 108 | 105 | 104 | 102 | 10.4 | 100 | 10.1 | 10.7 | 11.0
9 11.4 | 11.4 | 11.2 | 11.2 | 108 | 105 | 105 | 10.2 | 101 | 10.0 9.8 | 10.0 | 10.7
10 113 | 11.4 | 11.3 | 11.4| 11.0| 108 | 105 | 104 | 100 | 102 | 103 | 104 ' 11.0
11 105 | 10.2 9.9 | 10.0 9.8 9.4 9.2 8.9 8.6 8.6 8.2 8.0 8.6
12 9.5 9.6 9.6 9.7 9.8 9.6 | .95 9.1 8.6 8.4 8.0 8.0 7.8
13 7.6 7.8 8.0 8.3 8.4 8.4 8.2 8.0 7.8 7.7 7.9 7.2 7.2

14 6.0 6.1 6.3 6.4 6.4 6.2 6.2 5.8 5.5 5.5
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O Magtaurs M

t 0h 1 2 3 4 5 6 7 8 9 10 11 12
O]

1909 deBp. 22 6.0 5.0 4.6 4.4 4.4 4.2 4.5 4.6 4.8 5.4 5.9 6.0 6.0
23 2.9 3.6 36| 3.6 3.5 3.9 4.5 4.3 4.7 5.1 5.6 5.0 4.8
26 11.0! 105| 105| 10.6 | 105 | 10.6 | 10.6 9.9 8.7 8.7 8.9 8.8 8.8
27 6.9 6.5 6.6 6.8 7.4 7.2 7.3 7.0 7.1 7.2 7.4 7.4 7.6
28 5.6 5.4 5.4 5.4 5.6 6.0 6.2 6.4 6.4 6.2 6.0 5.9 5.8

Mapte 1 6.8 7.2 7.6 7.5 7.5 7.6 7.6 7.5 7.0 7.2 7.0 6.8 6.6
2 8.1 8.1 8.5 8.7 9.2 9.3 9.5 9.5 9.4 9.5 9.5 9.5 9.5
3 11.5 11.6{ 11.5| 11.8 | 122 [ 125 | 12.7 | 130 | 13.0 | 13.1 | 13.0 | 13.1 | 1238
4 11.0 105 10.6| 108 | 11.2 | 11.6 [ 11.9 | 124 | 12.6 | 12.7 | 12.8 | 129 | 128
5 14.7 149 152 150 | 149 | 152 | 155 | 156 | 15.6 | 16.0 | 159 | 156 | 155
6 16.0 16.0| 159| 160 | 160 | 16.2 | 165 | 16.6 | 16,5 | 169 | 16.9 | 169 | 16.6
7 17.2 17.2| 16.9| 166 | 168 | 168 | 17.1 | 174 | 175 | 178 | 17.8 | 180 | 17.6
8 19.0 | 190! 189 189 | 19.2 | 19.2 | 194 | 19.4 | 19.5 | 20.0 | 20.1 | 20.2 | 19.8
9 21.1 21.3| 21.5| 21.1 | 20.8 | 20.7 | 20.6 | 20.6 | 20.8 | 20.8 | 21.0 | 20.9 | 20.8

10 208 | 20.6| 202 19.8 | 19.6 | 19.6 | 19.6 | 19.6 | 19.5 | 198 | 20.1 | 19.9 | 19.7
11 18.4 180| 174} 174 | 174 | 17.2| 175 | 176 | 176 | 176 | 176 | 174 | 17.0
12 14.5 13.9| 136 135 | 135 | 13.6 | 14.0 | 142 | 142 | 142 | 143 | 144 | 140
13 12.4 124 1244 121 | 11.8 | 11. 11.9 | 12.0 | 123 | 126 | 129 | 13.2 | 13.2
14 14.2 142 142 14.1 | 142 | 142 | 145 | 145 | 148 | 148 | '15.° | 149 | 150
15 14.8 144| 14.4| 143 | 142 | 146 | 148 | 146 | 14.7 | 148 | 148 | 14.7 | 146
16 13.2 13.1| 13.2| 13.2 | 13.4 | 134 | 13.7 | 140 | 13.8 | 139 | 13.9 | 14.1 | 14.1
19 3.7 3.6 36| 35 3.9 4.5 4.9 5.5 5.6 5.8 5.4 5.1 4.5
20 0.6 0.2 02| 04 0.8 1.2 1.8 2.2 2.4 2.9 3.0 2.6 2.4
21 0.2 |— 0.2|— 0.5

to 12 13 14 15 16 17 18 19 20 21 22 23 24

1909 denp. 22 6.0 5.8 5.4 5.4 5.0 4.8 4.5 4.5 4.6 4.4 4.3 4.3 3.9
23 4.8 4.8 4.6 4.2 3.7 3.2 3.2 3.2 3.4 3.4 3.6 3.6 3.8
26 8.8 9.0 8.9 8.8 8.9 8.8 8.6 8.6 8.4 8.0 7.6 7.4 6.9
27 7.6 7.5 7.5 7.5 7.5 7.4 7.4 7.1 7.0 6.9 6.6 6.0 5.6
Maprs 28 5.8 5.7 5.9 6.2 6.4 6.6 6.8 6.8 6.9 68 | 6.9 6.7 6.8
1 6.6 6.6 6.6 6.6 7.0 7.1 7.1 7.5 .8 7.8 8.1 8.1 8.1
2 9.5 9.6 9.7 991 101 | 102 | 108 | 11.0 | 11.3 | 115 | 11.4 | 11.6 | 115
3 128 | 12.6 | 124 | 124 | 123 | 124 | 125 | 124 | 12.2 | 11.8 | 11.6 11.3 | 11.0
4 128 | 128 | 128 | 12.9 | 132 | 13.5 | 18.7 | 14.2 | 145 | 14.6 | 146 14.5 | 14.7.
‘5 15,5 | 15.4 | 15. 15.1 | 152 | 154 | 15.7 | 160 | 163 | 16.3 | 16.2 | 16.2 | 16.0
6 166 | 165 | 162 | 160 | 160 | 162 | 16.6 | 16.8 | 17.1 | .17.2 17.2 | 17.3 | 17.2
7 176 | 175 | 174 | 172 | 174 | 175 | 17.7 | 184 | 186 | 188 19.0 | 18.9 | 19.0
8 19.8 | 200 | 19.8 | 19.9 | 19.9 | 200 | 20.4 | 20.6 | 21.0 | 21.1 21.1 | 21.3 | 21.1
9 208 | 20.6 | 20.4 | 20.2 | 200 | 19.7 | 200 | 20.4 | 20.6 | 20. 20.8 | 208 | 208
10 19.7 | 195 | 19.6 | 19.3 | 19.2 | .19.3 | 189 | 189 | 19.0 | 19.0 19. 18.6 | 18.4

11 17.0 | 16.8 | 16.6 | 16.2 | 15.7 | 155 | 158 | 158 | 155 | 15.2 15.0 :
12 140 | 143 | 140 | 13.7 | 135 | 13.6 | 13.7 | 13.7 | 13.6 | 132 12.8 igg 132
13 13.2 | 133 | 135 | 135 | 136 | 13.8 | 13.8 | 14.2 | 14.4 | 142 14.2 | 140 | 14.2
14 15.0 | 15.0 | 152 | 152 | 15.2 | 15.2 | 152 | 153 | 15.1 | 15.0 14.7 | 14.8 14.8
15 146 | 148 | 149 | 149 | 148 | 14.7 | 145 | 143 | 140 . .

16 | 14.1| 141 | 142 | 146 | 150 | 153 | 158 | 160 | 160 | 163 | 163 | 163 | 163
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h po———
to | © 1 2 3 4 5 6 7 8 9 | 10 | 1| 12
1909 Cemr. 15 | 12.9 | 12.7| 125 | 121 | 120 | 122 | 125 | 128 | 132 | 135 | 135 | 13.4 | 13.2
16 | 135 | 13.2 | 130 | 12.4 | 121 | 122 | 123 | 126 | 130 | 134 | 135 | 13.8 | 13.6

17 | 138 | 136 | 13.4 | 129 | 125 | 127 | 130 | 128 | 132 | 13.6 | 13.7 | 13.6 | 1355

18 | 13.6 | 133 | 130 | 12.6 | 12.4 | 12.4 | 126 | 127 | 131 | 13.4 | 135 | 135 | 13.7

19 | 132 | 132 | 130 | 127 | 125 | 123 | 124 | 124 | 12.8 | 13.3 | 13.4 | 13.4 | 135

20 | 130 | 131 | 13.0 | 12.9 | 126 | 125 | 126 | 126 | 12.6 | 132 | 13.4 | 135 | 135

21 | 131 | 129 | 128 | 12:6 | 124 | 125 | 123 | 12.4 | 12.6 | 128 | 130 | 134 | 13.4

22 | 124 | 124 | 124 | 124 | 1255 | 125 | 124 | 124 | 126 | 126 | 129 | 13.1 | 134

23 | 122 | 124 | 126 | 126 | 128 | 130 | 130 | 133 | 13.4 | 13.4 | 135 | 135 | 13.7

24 | 131 | 131 | 132 | 13.1 | 132 | 135 | 13.6 | 13.6 | 139 | 140 | 141 | 142 | 142

25 | 13.6 | 135 | 13.4 | 135 | 13.6 | 13.6 | 14.3 | 144 | 145 | 145 | 146 | 144 | 145

26 | 138 | 136 | 13.6 | 138 | 13.8 | 140 | 148 | 146 | 148 | 149 | 150 | 146 | 146

27 | 140 | 14.1 | 136 | 135 | 138 | 14.3 | 148 | 152 | 154 | 155 | 155 | 154 | 150

o8 | 150 | 147 | 144 | 144 | 143 | 149 | 153 | 155 | 159 | 162 | 163 | 161 | 15.7

30 | 90| 84| 80| 78| 74| 75| 78| 81| 86| 93| 94| 94| 89

Okr. 3 95| 94| 96| 95| 94| 94| 94| 96| 102 | 104 | 108 11.0| 111
4 | 100| 99| 98| 99| 100/ 100 | 104 | 104 | 10.6 | 108 | 11.2 | 115 | 115

7 | 40| 42| 42| 44| 44| 45| 46| 46| 48| 48| 50| 48| 50

8 | 44| 45| 46| 46| 46| 50| 52| 55| 54| 56| 55| 56| 56

9 | 57| 54| 51| 53| 55| 59| 60| 64| 64| 65| 65| 65| 64
S

‘o 12 | 13| 14| 15| 16| 17| 18| 19| 2|2 | 22 | 23| 24
1909 Cent. 15 | 13.2 | 13.0 | 12.7 | 125 | 12.3 | 125 129 | 13.1 | 13.4 | 136 | 138 | 136 | 135
16 | 136 | 132 | 13.0| 127 | 126 | 125 | 126 | 129 | 133 | 138 | 140 | 140 | 138

17 | 135 | 134 | 132 | 129 | 125 | 124 | 125 | 128 | 128 | 130 | 133 | 135 | 13.6

18 | 13.7 | 134 | 132 | 13.0 | 1255 | 124 | 124 | 125 | 126 | 129 | 130 | 133 | 132

19 | 135 | 136 | 134 | 13.0 | 128 | 12.6 | 12.6 | 125 | 126 | 126 | 127 | 13.0 | 13.0

20 | 13.6 | 13.6 | 135 | 133 | 130 | 128 | 12.8 | 125 | 125 | 125 | 128 | 13.2 | 131

21 | 134 | 135 | 135 | 13.4 | 133 | 120 | 12.8 | 12.4 | 12.4 | 124 | 122 | 12.7 | 124

22 | 134 | 135 | 135 | 135 | 134 | 133 | 130 | 12.7 | 126 | 125 | 129 | 125 | 12.2

o3 | 137 | 140 | 142 | 144 | 144 | 143 | 144 | 139 | 137 | 135 | 135 | 13.4 | 131

20 | 142 | 144 | 145 | 14.6 | 147 | 148 | 148 | 147 | 145 | 143 | 139 | 140 | 136

25 | 145 | 146 | 147 | 148 | 151 | 154 | 155 | 155 | 154 | 150 | 148 | 143 | 138

26 | 146 | 145 | 146 | 146 | 147 | 151 | 156 | 15.6 | 154 | 153 | 151 | 14.7 | 140

27 | 150| 150 | 150 | 150 | 153 | 155 | 162 | 16.2 | 16.4 | 163 | 16.0 | 155 | 15.1

28 | 157 | 154 | 152 | 151 | 154 | 155 | 161 | 169 | 175 | 175 | 17.6 | 17.4 | 169

29 | 86| 84| 81| 78| 79| 80| 81| 86| 89| 91| 96| 94| 90

30 | 89| 85| 82| 76| 75| 15| 76| 78| 83| 85| 92 91| 90

Okr. 2 | 92| 91| 89| 86| 84| 83| 81| 82| 83| 86| 93| 95| 95
3 | 111| 10| 109 | 107 | 103 | 99| 97| 95| 95| 96| 104 100 | 100

s | 115 ] 16| 115 11.4| 112 | 108 | 104 | 101 | 100 | 102 | 104 | 103 | 10.4

6 60| 60| 58| 58| 54| 49| 28| 46| 44| a0

7 | 50| 52| 52| 54| 55| 54| 55| 52| 51| 48| 45| 48| 44

8 | 56| 56| 57| 58| 62| 64| 65| 65| 62| 61| 60| 57| 57

9 | 64| 64| 63| 65| 67| 68| 73| 73| 73| 71| 69| 65| 64

T%
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t

o 6 ~7 8 9 10 11 12
1909 Hosi6pn 6 25.1| 253 | 254 | 255 | 25.7 | 250 | 262 | 263 | 262 | 262 | 26.2 | 26.1 | 26.0
7 259 | 260 | 260! 260 | 264 | 265 | 269 | 27.0 | 270 | 268 | 265 | 26.5 | 26.6
8 26.0 | 258 | 260 | 26.1 | 264 | 26,5 | 265 | 26.9 | 26.9 | 268 | 26.6 | 26.5 | 26.5
9 273 | 272 | 270 | 270 | 27.1 | 275 | 27.7 | 280 | 280 | 28.0 | 28.0 | 27.7 | 274
10 27.7 | 278 | 278 | 28.0 | 282 | 285 | 29.0 | 29.2 | 29.2 | 20.2 | 290 | 28.8 | 285
11 284 | 283 | 281 | 282 | 284 | 285 | 288 | 29.2 | 294 | 29.6 | 29.5 | 29.2 | 28.8
12 | 29.8 | 295 | 295 | 294 | 29.7 | 29.8 | 303 | 30.5 | 30.8 | 30.9 | 30.9 | 30.5 | 30.2

: e ——————————

tO 12 13 14 15 16 17 18 19 20 21 22 23 24
1909 Hosiopp 6 26.0 | 26.1 | 263 | 26.5 | 265 | 26.8 | 26.6 | 26.6 | 26,5 | 26.4 | 26.0 | 259 | 25.9
7 26.6 | 265 | 265 | 265 | 267 | 268 | 271 269 | 26.7 | 265 | 26.4 | 26.2 | 26.0
8 26.5 | 265 | 265 | 26.6 | 27.0 | 274 | 275 | 279 | 278 | 275 | 275 | 27.2 | 273
9 274 | 274 | 273 | 272 | 277 | 280 | 283 | 285 | 283 | 282 | 281 | 28.0 | 27.7
10 285 | 280 ] 280 | 278 | 28.1 | 284 | 286 | 290 | 29.0 | 29.2 | 29.0 | 28.4 | 284
11 28.8 | 28.7 | 285 | 28.6 |-28.5 | 288 | 29.3 | 294 | 29.5 | 29.8 | 29.9 | 30.0 | 29.8
12 | 302 | 29.7| 294 | 29.2 | 293 | 293 | 295 | 30.1 | 30.3 | 30.5 | 305 | 30.6 | 30.5
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€ Maarasuxks L

h .

ig 0 1 2 3 4 5 6 7 8 9 10 11 12 A
1909 deBp. 22 24| 26| 28| 3.1 3.3 34| 83| 32| 28| 26| 24| 22| 25 0.00
23 60 | 6.3 64| 65| 66| 65| 63| 6.1 6.1 6.2 | 6.1 6.1 62 |+ .15
25 | 10.3 | 10.3 98| 99|100| 99| 98| 98| 96| 95| 94| 94| 95 |+ .37
26 | 12.9 | 13.0 | 12.9 | 13.1 | 13.2 | 13.0 | 13.0 | 12,9 | 12.6 | 12.7 | 12.6 | 125 | 12.6 |+ .42
27 | 148 | 149 | 149 | 151 | 149 | 15.1 | 152 | 15.0 | 14.8 | 149 | 14.6 | 14.7 | 14.4 |4 .43
28 | 14.8 | 14.7 | 146 | 148 | 148 | 149 | 152 | 154 | 154 | 154 | 153 | 15.1 | 148 |4 .43
Mapres 1 |13.1 | 13.0 | 13.2 | 134 | 13.7 | 139 | 13.9 | 13.8 | 13.8 | 13.6 | 13.4 | 13.2 | 12.7 |4 .41
2 |104 | 104 | 105 | 106 | 10.8 | 11.1 ; 11.3 ; 11.4 | 114 ; 11.2 | 11.0 | 10.9 | 109 |4 .39
3 1103|103 | 104 | 108 | 11.3 | 11.6 | 11.9. | 12.1 | 123 | 12.2 | 12.0 | 12.0 | 123 |4 .35
4 | 124 | 122 | 124 | 125 | 126 | 128 | 13.2 | 133 | 133 | 13.1 | 13.1 | 13.1 | 12.7 |+ .29
5 | 111 | 11,1 | 11.4 | 11.6 | 12.1 | 12.4 | 12.6 | 12.6 | 12.4 | 12.4 | 12.2 | 12.2 | 120 |4 .22
6 | 11.0 | 11.2 | 11.6 | 11.8 | 12.1 | 124 | 126 | 125 | 124 | 123 | 12.1 | 11.7 | 11.8 |+ .14
7 | 12,6 | 126 | 129 | 132 | 134 | 13.3 | 13.3 | 13.1 | 12.7 | 125 | 12.3 | 12.1 | 12.1 |4 .07
8 | 12.3 | 124 | 126 | 13.0 ; 133 | 134 | 13,4 | 13.4 | 13.1 | 126 | 129 | 13.0 | 130 |— .04
9 | 15.2 | 156 | 158 | 16.2 | 16.5 | 16.7 | 16.7 | 16.7 | 16.8 | 16,5 | 16.7 | 17.1 | 17.3 | — .12
10 | 18.4 | 18.7 | 19.2 | 19.5 | 19.8 | 20.0 | 20.1 | 20.2 | 20.3 | 20.3 | 20.3 | 20.4 | 20.4 | — .20
11 | 226 | 23.0 | 23.2 | 24.1 | 24.4 | 24.7 | 25.0 | 25.2 | 25.4 | 25.6 | 25.5 | 25.6 | 25.8 | — .28
12 | 26.4 | 26.7 | 26.7 | 27.2 | 27.7 | 28.3 | 28.6 | 28.6 | 28.8 | 29.0 | 28.8 | 28,5 | 283 | — .35
13 | 274 | 274 | 27.4 | 274 | 27.4 | 273 | 27.1 | 26.6 | 259 | 25.8 | 25.5 | 25.3 | 25.0 | — .40
14 7| 24.4 | 24.4 | 245 | 24.6 | 24,7 | 24.6 | 24.7 | 24.8 | 24.7 | 245 | 243 | 24.1 | 239 | — .44
15 | 26.4 | 264 | 26.5 | 26.5 | 26.6 | 26.6 | 26.5 | 26.4 | 26.2 | 26.0 | 25.5 | 25.0 | 24.8 | —- .47
19 | 222 | 22.0 | 219 | 21.8 | 21.8 | 21.7 | 21.5 | 21.4 | 21.0 [ 20.6 | 20.2 | 19.8 | 19.8 | — .25
23 | 259 | 25.6 | 25.4 | 25.4 | 25.6 | 25.2 | 25.1 | 24.8 | 245 | 24.1 | 23.8 | 23.6 | 23.6 i 22
24 1.6 1.6 | 1.7 19| 18| 20| 19| 18 1.7 1.5 1.3 1.1 1.2 .35
25 06| 09 1.3 15| 1.7 21| 22| 22| 22| 21 22| 22| 24 |4 41

m——_ﬁ

tg 12 13 14 15 16 17 18 19 20 21 22 23 24 By

1909 ®enp. 22 25| 26| 30| 34| 87| 42| 47 4.7 5.1 52| 54| 56| 6.0] 0.73
23 62| 65| 68| 7.1 74| 6| 76| 76| 7.7 74| 15 7.5 7.5 71

25 95| 96| 9.8 102 | 105 | 108 | 11.1 | 11.8 | 12.4 | 12.9 | 13.1 | 13.0 | 12.9 .60

26 | 12.6 | 12.6 | 12.8 | 13.2 | 13.7 | 14.3 | 148 | 152 | 154 | 15.1 | 150 | 15.0 | 14.8 .54

27 | 144 | 145 | 14.6 | 149 | 152 | 156 | 158 | 159 | 16.0 | 15.8 | 15.4 | 15.0 | 14.8 .50

: .28 | 148 | 14.7 | 15.0 | 15.0 | 15.1 | 14.9 | 14.7 | 146 | 143 | 13.7 | 134 | 13.2 | 13.0 .48
Maptsp 12.7 1 12,5 | 124 | 124 | 124 | 12,0 | 11.7 | 11.5 | 11.3 | 11.1 | 10.8 | 10.6 | 10.4 .46
109 | 109 | 108 | 11.0 | 11.2 | 11.3 | 11.3 | 11.3 | 11.0 | 10.8 | 10.6 | 10.5 | 10.3 45

1

2

3 . 13.0 | 13.1 | 13.2 | 13.4 13.0 | 12,6 | 125 | 12.4 | 12.4 .45
4 12.6 | 12,7+ 12.6 | 12.7 | 12.8 . . 11.3 | 11.2 | 11.1 .47
g 120 | 11.9 [ 120 | 12.2 | 124 | 121 | 11.9 . 11.8 | 116 | 11.3 | 11.1 | 11.0 .48
7

8

9

._.

[\

w

| e

Y

(S0

—

[\V]

[=2]

Pk ek k.

1 1 00

O Ut
b
[\
[\
p—
[
@

11.8 | 12.1 | 123 | 12.6 | 12.9 | 13.1 | 13.1 | 13.2 | 12.9 | 129 | 12.6 | 12.6 | 12.6 .

121 | 12.2 | 124 | 124 | 12.7 | 129 | 128 | 127 | 126 | 12.4 | 123 | 122 | 123 g(l)
13.0 | 134 | 138 | 14.1 | 143 | 144 | 145 | 14.6 | 14.7 | 14.7 | 149 | 150 | 15.2 .51
17.3 | 175 | 18.0 | 17.8 | 18.2 | 18.1 | 184 | 183 | 182 | 181 | 18.1 | 18.2 | 184 .50
10 | 204 | 20.4 | 20.5 | 20.6 | 20.7 | 20.9 | 21.3 | 21.4 | 215 | 21.7 | 219 | 229 22.6 .50
11 | 258 | 25.6 | 25.5 | 25.6 | 25.6 | 25.6 | 25.7 | 25.8 | 25.7 | 25.8 [ 26.1 | 26.3 | 26.4 .49
12 | 283 | 282 | 27.9 | 27.8 | 27.9 | 27.8 | 27.8 | 27.8 | 27.9 | 27.8 | 27.7 | 27.6 | 274 48
13 | 25.0 |'24.8 | 24.7 | 24.8 | 24.6 | 24.5 | 24.7 | 245 | 246 | 246 | 244 | 244 244 47
14 1239 | 23.7 | 240 | 24.4 | 24.6 | 24.9 | 25.2 | 25.4 | 256 | 256 | 258 | 26.1 26.4 49
15 | 248 | 24.6 | 24.6 | 24.8 | 250 | 25.2 | 25.1 | 25.4 | 254 | 25.0 | 24.9 24.6 | 245 .50

19 1198 | 198 | 20.1 | 20.4 | 20.7 | 21.2 | 21.4 | 214 | 215 | 215 | 214 21.2 | 20.8 7

23 | 23.6 1236 |23.7 239|240 | 241|238 234!230! 226 220 | 21.7 2(1):6 78
24 121 15| 18| 20| 21| 20| 18| 10| 06| 06| 06| 06 0.6 .65
25 24| 25| 27| 29| 80| 28| 26| 25 23| 1.9 16| 17| 1.8 .59
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€ MastHur L

tg 0 1 2 3 4 5 6 7 8 9 10 11 12 | 4,
1909 OkKT. 30 | 10.6 | 109 | 11.2 | 11.5 | 11.9 | 123 | 124 | 12.2 | 11.9 | 11.8 | 11.8°| 11.5 | 11.5 |+ 0.51
31 | 11.2 ] 114 | 11.6 | 11.9 | 12.1 | 122 | 125 | 122 | 121 | 12.3 | 12.3 | 12.4 | 12.3 |4 -.53
HoaGps 1 | 11.0 | 11.4 | 11.8 | 12.2 | 12.3 | 124 | 12.6 | 12.7 | 128 | 129 | 129 | 129 | 13.1 |4+ .52
2 | 130|130 | 132|133 | 135 | 13,0 | 128 | 13.0 | 13.2 | 132 | 128 | 12.6 | 12.3 | 4+ .18
3 (111|110 | 11.0 | 11.2 | 11.2 | 11.2 | 11.5 | 11.6 | 11.7 | 11.8 | 11.8 | 11.6 | 11.4 | .42
4 1110|111 | 11.2 | 11.3 | 11.5 | 11.6 | 11.8 | 12.0 | 120 | 12.1 | 11.8 | 11.6 | 11.5 |1 .35
5 | 11.3 | 11.2 | 11.1 | 11.1 | 11.3 | 11.5 | 11.6 | 11.8 | 11.8 | 11.7 | 115 | 11.4 | 11.2 |4+ .27
6 | 114 | 11.2 | 11-2 | 114 | 116 | 120 | 12.0 | 120 | 120 | 11.9 | 11.7 | 11.6 | 11.6 |1 .18
7 1115 | 114 | 11.3 | 11.6 | 12,0 | 12.2 | 12.3 | 125 | 123 | 122 | 12.0 | 11.9 | 11.7 |4+ .09
8 (128|128 | 124 | 12.6 | 129 | 13.1 | 18.1 | 13.1 | 13.0 | 128 | 12.6 | 12.1 | 12.1 | — .02
9 ;119 | 11.9| 12.4 | 12.7 | 13.1 | 133 | 13.3 | 13.2 | 13.2 | 129 | 12.7 | 126 | 12.4 | — .11
10 | 13.1 | 12.9 | 13.1 | 18.7 | 13.7 | 13.9 | 13.9 | 13.6 | 13.6 | 133 | 13.0 | 128 | 128 | — .19
11 | 182 | 13.5 | 13.8 | 140 | 14.1 | 14.2 | 142 | 14.1 | 138 | 135 | 13.3 | 13.2 | 18.3 |— .27

S —

tg |12 | 13 | 14 |15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 B,

1909 OkT. 30 | 11.5 | 11.7 | 12.0 | 12.2 | 12.3 | 12.4 | 12.4 | 12.0 | 11.6 | 11.4 | 11.2 | 11.1 | 11.2 | 0.60
31 [ 123 | 123 | 12.4 | 124 | 12.3 | 12.1 | 120 | 11.7 | 11.4 | 11.2 | 11.2 | 11.1 | 11.0 .56

Hos6pr 1 | 13.1 | 13.1 ( 132 | 13.2 | 18.3 | 13.4 | 13.3 | 13.2 | 18.0 | 12.8 | 12.7 | 12.9 | 13.0 .53
12.3 | 12.1 | 12,0 | 12.0 | 119 | 11.7 | 11.5 | 11.4 | 11.3 | 11.1 | 11.0 | 11.0 | 11.1 .51
11.4 | 11.5 | 114 | 114 | 114 | 115 | 115 | 11.5 | 114 | 11.4 | 11.3 | 11.2 | 11.0 51
11.5 | 11.5 | 11.5 | 115 | 11.5 | 11.5 | 11.5 | 11.5 | 11.5 | 11.5 | 11.5 7| 11.4 | 11.3 .51
11.2 | 11.4 | 114 | 114 | 11.6 | 11.8 | 11.8 | 11.9 | 11.8 | 11.8 | 11.6 | 11.5 | 11.4 .51
11.6 | 114 | 114 | 115 | 115 | 11.5 | 11.6 | 11.8 | 11.8 | 11.8 | 11.7°| 11.5 | 11.5 .51
11.7 | 11.7 | 12.0 | 123 | 12.6 | 13.0 | 13.3 | 13.4 | 13.5 | 134 | 13.2 | 13.1 | 128 | - .51
12.1 | 12,0 | 12.2 | 125 | 12.6 | 12.8 | 13.1 | 13.0 | 13.0 | 12.8 | 125 | 12.2 | 11.9 .51
12.4 | 12,7 | 128 | 129 | 13.2 | 13.6 | 139 | 14.0 | 140 | 13.8 | 13.2 | 13.0 | 13.1 .50
128 | 128 | 12.9 | 13.1 | 13.3 | 13.6 | 14.0 | 14.1 | 13.9 | 13.7 | 135 | 13.3 | 13.2 .49
13.3 | 13.4 | 13.8 | 140 | 144 | 14.7 | 150 | 14.9 | 149 | 14.7 | 14.3 | 14.0 | 14.1 47
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