MATEMATHAYECKEA A TEOPI A

ZBIEHIX OTPAXREHIA ¥ NPEIOMJIEAIA IDGISPH30BARHATO
CBBTA HA TPAHUINAXD H30TPONHHXD CPELHHD,

A. II. I'pysunyoasa.
I.

1. CsbroBHd BOJHH, pacupoCTpaHAnMiAcE Bb Opo3paddoil u3o-
rponrod cpepwsB, CoXpaEAWOTL EAED CBOe HAMpaBledle, A Takh K
sanpA®eHsocTh ® (asy rodebaniff sPapEHXD YACTHOD HA CROUX'D
BOBePXHOCTAXD; HO IpH nepexold wsb oJHOH CpeAHEH BB JAPYryo
o8B #3MBaAlTD Kakb BampaBieHie, BL0OJb KOTODPAro mepexbmanred,
Tak's M HANpAKEHAOCTH ¢b  (ascdt Roae6anidf . cBouX® vYacrEmD,
Onpepbaenle -3aK080BD 0060uxb 9THXD E3wBieHil B®  dopwh 1o
BO3MO®HOCTH NpocTod, HO comrepmenno Toumodf m oOmel, w cocra-
BETH 0Bab BHacrogmed crarhbd., 9TH 3aK0AH H3BBCTHH, HO cuocoOH
EX5 BHBOJA HeLOCTATOUHH—oOJHX [0 Makodf crporoer: ocHoBamii,
#4 ROTOPHXD NOKOATCA 9TH BHBOJH, JAPYPie N0 TPYAHOCTH CBoel;
0TS TOUeMY A CUHTAl IOXe3HHMD pPBmHUTL 3Ty 3aZady CHOBA.

R1ED CKa3aHO, BaK0HH OTPAMEHIA W IpeloMIeHid jaBRO H3BBET-

84, UepBHE H3b HWXD, HMEHHO — 33KOHH, OTHOCAMILCA JIO HADpPAB-

1eaifl esbTOBHXD BOAUD, uU3BbeTHH yme ‘gaBan ' reopermueckd ( Ha

’

' 3axowp1 oTpamenia Gbram mspbeTHBI eme apesEnMb.  Cu. Poggendorff’s Ge-

schichte der Phy:ik, p. 23; a zaxowns UpeAoM.Aen I nafizeas Aecaprons Bs 1637 r.;
(M. TaML-Xe, CTp. 311. : |

[y

Coob6mernia. 1880.
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OCHOBAHIM TpejmoJoXeniif Teopin BoAHOGODA3HHXD JBHEeHIH ) OHH
Ouam BuBeJeRH BB mepsHii pasp ['wifremcoms ' Bp 1690 ropxy;
yT0 XKe KacaeTcd 40 BTODHX'D 3aKOHOBT HAUpAXKEHHoCTed W (a3n,
T0 OHM HaiijenH CPABRUTEIbHO 0UEHD HeJaBHO, AMERHO—— Pparerent ,
Bp 1819 romy, xora ux® crapaxmer ompefbaars eme Jdambeprs
m moroms (1817) IOure. Sakomm, nalfigenssie Opsuenemn, OHJIM
npubamEenane; 601be e TOUHHMD 3EAHIOND HXD (usnka 0043aud
Romz ( 1830) °.

JaKOEH HampaBIeHid OTDAREHHHXD U HPOAOMICHHHXD BOJHD BH-
XOLATH HEMOCPeACTBeHHO, H3h OCHOBAHXD Lpeimol0Eenidi Teopid
BOJXHOOGPA3HHX's JBUAEH1H, BOTD MOUeMY OHA OHINM HAHZGHH Teo-
DOTHUECKH TOTYACH-Ke, KAED TOXBE0 OHJI& [PELIOEOHAE TEOPId
Kode6aTe bHHXs NBEEeHiH, KakD Teopid CBBTOBRXD ABJeH1H; HEJIb3A
TOTrO-&e CKa3aTh 0 3aKoHAXD Hampamenocredl m (asn; — nad.am-
Ienid Hanpamennocre# oTpameuHHXD H LDEIOMISHHHXD Xydel He-
cpaBEenno Gorbe TPyIEHS, ubub HaOIOKeHid Hampaslenld, He
EABAIE BO3MOXHOCTH Hafitm 3aKoBH H3wbHeHIE mampamenmocreld my-
TeMh ONNTa, BeIBICTBIe Uere CKasamuHe 3aKOHH Haijens Owm
CHAYAJA IyTeWDH TEOPETHUCCKHXD pascymieniif, a y&e sa-rbusb mpo-
H3BeJeHA OHIA OUHTHAA UXD OPOBBpPEA.

Tagums c6pasowd Bb MareMarmueckodl (Qu3HED 3aKoHH OTpame-
Hif W mpeoMIedis cBBTa HA TPAHANAXD H3OTPONHHXD CpeAUHb
BHBOLATS oOHEHOBeRHO ( &pomB Romwm) oryBasao opam ' (3akoHH
HATpaBIenids ) oTd APYraxt (sakoms Bampamendocred u dasn) n
LIA DasIdYHHXD ' Cpejdid DPazAnuL0, XOTA CAVNHA ABICHIA CYe-
cTBYOTH coBMBerHO. 31bes &e OyAeTH UPERIOKCHD [pocToil emo-
¢00b OLHOBpEMeHHAT0 HXB BHBOJA W8D OXHAXD W THXB-He Ha18 0D

! Cu. ero Traité de la lumiére. |

2 Qeuvres complétes de Fresnele T. L. p. 767 —799 (1823).

3 Cu. mamp. ero Exércices de mathématiques et de physique — mathématique
1840 p. 212 et suivs. Eme: Comptes rendus de I’Acad. de Paris, vol. VIII, p
p. 985 — 1000, vol. IX p. p. 60—068; 676 —691; 727 —730.

¢ T. e. npo3paynsixb OTABABHO OTH HEDPO3PAYHBIXE.
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» $Y1YTD JaBEE 3aE0OHH, o0mie BCBMD M30TPONEHMD CDEIUHAND EART
1) 3paviEMD, Takb H HenpozpaunsMb. Ho npewpe, ubmb mepeiirm
£ 3TOMY BHBOLY, MO0JAe3%0 JaTh KpaTKid o4eprd JaJbubimei
seropln pas6upaemaro Boupoca. Hakw crasano Brme, ®pansis GHIT
sepeuil, namejmiif TeopeTMYeCKEM's MyTeND BAKOHH EFANDPAEKeHHO-
cvell oTpaKeHRHXD M IPEIOMJeHHNXD Jydell HA TpAaEMOAXD W30-
TPONEHELD Dpo3pausnxb epepuns. Ho ¢popuyrn Dpanesd GrIr ocHo-
SAFH HA HBKOTOPHXD OPpannyenlaX® M JOUYIEHIAXD, KOTOPHA,
PNCHBIEBD o0IHOCTH €P0 phumenia, né wosBoAmIm eMy npifith KB
PE3YILTATAND, BIOJHD HOJTBepEIAEMENT ONHTOME, Homm Zals mep-
sull Qopwyan, Buoasb ovpbuanomid dsieniamb. Cams 0D cHAUAINA
%€ N0Ea3alb BHBOJ& CBOMXD pBulenl#, a Jalb TeJbKO O0CHOBAKIA,
PYEOBOJCTBYACH EOTOPHME, MOEHO HpPIATH Kb HpeJIoKEHHHMD AN'B
$opuyraws ', mo nbeRoIBKO BpeMERE CLYCTE OHD coubmumas [ a4
SPO3DAYHHXD CPeJund | 9TH joOEa3arerbcTBa. J[pyrida JokasaTens-
‘18a ero Qopuyrs xame DBapons *, 9rrmmrcraysesoms®, Dizeudo-
poxd *, Jasrous * u pp. |
Qopuyiw, mpeptomendsd IMomw, Jao1h B3AKCHH OTpameHid He
T0JBEO0 HA TpPAHULAX'D IPO3PAYHHXb 1B1B, HO ¥ HA TPAHANAXD
Sp03payvHaro Cb HeMPO3DPAYNHMD ° (HMEHHO Cb METAXIONG). 3a-
r8¥% upejlomenH OHIn pbmenia toro-me Bompoca I'pmmoms
( 1S37), mexopamuud u3b JAPyraxb ocHosanifi, whus Komum, Heii-
vanoxs ° (1835), oCHOBHHA WOJ0mEHiA TEODIH KOTODPATO, CXO1-

* Cx. Comptes rendus de PAcad. de Paris. T. IX, p. 9, a soxasaresscrsa: p,
W8 - 691, p. 727 —730. Cp. racxe T. IL. p. 341 — 349.

* Pogg. Annalen. Bd. XCI, S. 268.

* Wiener Sitzungsberichte 1855, XVIIL. S. 369 — 391.

* Pogg. Annalen. Bd. CIV, S. 346.

* Theoretische Physik. S. 264. *

¥ Lomptes rendus. T. VIII. p. 503 —561. @opymyaer crp. 559 u 560 we 6p1an

pmrmes: Komu,
* Muthematical papers, p. 243.

' Ueter den Einfluss der Krystallflichen bei der Retlection des Lichies
e § 3

- ———
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BHA Bh BBEOTOPHX® UYEETaXb b IOJ0keniaumm Tteopim @pamed,
Bb ADYIBEXD OTIAYATCA 01D HEXbD.

Hagowens Bb mocabpaee Bpema (1878 ) Onia mpeirsoxena mo-
Bad meopia 1bxB-me apaeniii Kerrvexepons ', ocuoBamia Eoropoil
X0Td #. BBpoATHE, HO He JOEa3aBH. KD YyIOMAHYTHMD aBTOpPAMD
HyxHO npuGasmib eme Jyugesucra © (1874 ), usromasmaro cpas-
paressHo Teopin I'praa n Komm, 3a15up Maks - Ryrioxa ° (1834 ),
BHBejmaro u3bp Qopuyis @pspera (PopMyds, asaJolHYH:HA POpPHY-
JaMd Romnm gid MeTaJImgeckaro oTpamesis.

Hpoubs pepeunmcieHHsXb aBrOpOBb 0 MATEMATHUeCKOH Teopln
aplenifi oTpamenia M ImpeJomIeHld nmcald ewe jApyrie. L ymoua-
HYIb T0ABE0 Taasubiimuxs mo moemy Mabiim *

Taa ypoGabiimaro o6o3pbma ocsopanif BamabAmux® 1epeya-
CIGHBHXD Teopili MoELO coCTaBATH Ta0JULy, BH KOTOPOH

w, vy, w,

COCTABIANIMIA E0JXe6aHid BICAD KOOPAMEATHHXB ocCeH, 3a KoM mpH-
HATH HOPMAJbh KD pasrpaBnumBaomed cpeidsn niaockocTd (0Ch
2-0Bb), CIBID DIOCKOCTH majeBla Ha 3T0H rpamand (och z-0Bb)
B NepueEiuEyIAPs EB NI0CKOCTH Najesld (och %-0BDH); Bagalo
£0 KCOPAWAATH BB TOUED majenia ayua; 7'— ®ABaA Cula KoJeOamli,

Pga, Pyy, Pxy

Zaplenis BJoAb ocefl £ u y Ha eJUBNIY 0.0mAJZH, TEPHeHIHEY-
1A pHGH cooTBBTCTBEBHO CCiMB X M y; ykasareds ( ), NOKAa3H-
BaeTDh, U4T0 KUANYECTBA 0Ld0CATCA Kb HOEHEH ecpeiund, a yua-
gareab ( ) — Kb BepxHed. Am NORA3WBAETD PABEHCTBO  ANNIA-
1745, HO He KoJeGamlil. 9ra Ta0IAGE CABAYOWAL: e

= RS

t Wiedemann’s Annalen. Bd I. S. 206. Bd. III. 5. 83.
2 Pogg. Aunalen Bd. CLIIL 5. 177.
3 Journal de mathématiques. t. VII (1842), pp. 217 —265. Opwurusaisnaro

MeMyapa A HEMOI'B A0CTATh.

¢ Hanp. Lorenz sp Zeitschr lit fur Mathematik und Physik. Bd. XXII ( 1877 ).
Si 1 uIl(]. Si Q051
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®psners. T ,=T;4m (u),= Am (u); Am (v),=Am@),;
YOPYTOCTh 00BMXD Cpejmib oZuHaKoBa, ILIOTHOCTh pa3iddda,
GopMyJIH He JalOTDH pasHocTa (aszb H OTHOCATCA TOIBEO Kb
IpO3pPAYHHMD CpeIruaNb; Lkoldefanid mMomepeyHnHd; cOCTaBAAN-

MAXD w0 He PA2CMATPHBASTD,

-

Bomu (u)y=(u), (V)y=1(0)y (W)y= (w)l
(Au)y=(Au),, (Av)y=(Av),, (Aw), = (Aw), *

Yupyroerh ¥ II0THOCTh PAa3iMUHH. BBOJUTD IPOJOJIBHH
koleOanid, Jlaers pasmocts (asb. Pazemarpusaers u caydai

HeNpo3pauHuXb (MeTalAEYECKAXD ) CPeJNHb.

pras (u), =.(%)1’ (V) = (V)5 (w)_o = (w),

(Puz), = (Prx )y, (Pyy)y=(Lyy):, (Fry),=(Lry);.

PasemarpmBaets Bb cayuab (), = (u), u (w),=(w),
nposodbHHA KoJeOaHIA. YIpyrocTb UpAHUMAETD OAMHAKOBOI
Bb 00Buxb CpeaHHaxD, TOIBHXD ¥ OEOHUYATEILHHXD pbmeniit
HEe JAaeTb, METALINUeCKAXD CPeLHHD HE PA3CUATPUABAETD.

Hediwatus (u)y=(u)y, (v)y=(0)y (W)= (w) I;=T.,.

Yopyroerh OpHHMMAETE pasingyfol, HO MIOTHOCTH OFUAQ-
KOBOK; NIPOJOJBHHXD KoIe0aHIH He pa3cMaTpUBaeTD; § HErO
IJOCKOCTh TOXApMAANiM JyYya NepUeHIMEYIApHA KD 00menprn-
nunaemoi. He jaers maubuenia ¢azs. Henpospaummxb cpe-
IMHD He pas3cMa’pPHBaelb. |

Rermrenepms ()o=(%);y (V) =(0)1, (W)y=(W)y, Ly=1.

Fasencmeo degopmayith 9dpupa OE0IO OCH 2-0Bb, pa-
BOHCTBO CKOPOCHEN H CULB NEPREHOUKYLAPHULILYS KB NAO-
ckocmu pasdmaa. ILpogoabsux®d EoxeGanlif He paseMaTpn-
Bae1'h; Jaerhb PassocTbh (pasb, HEOpPO3pauHHA* CpeguiH Pas-
cuorpbus, Ero (Qupuyis cpromsH, XoTd MOPYTs OHTh HpH-

I A osprauaers M3MBHEHIA, NpeTepubaeMbli KOANUECTBAMH U, ¥, W, OPH NEPEX0AB

#3B OAHOH CpejuHbl BB Apyryro.



s B
BeNeHH, Kak® ORE D0Kasalb, kb phmeniays Romp; npuad-
yaeTs BB pazcuerd ABicTBla MarTepialbHNXD YACTHIE.

11.

2. Ilokamemd Temepb OCHOBAHIA HOBAr0 IPOCTOT0O H  00IIATO
cmoco6a pbmenid 3azaud, cocrodmeidl BB oupepbieHIH 3aKOHOBD
OTPaKenid ¥ IpeloMJeHld cBBra Ha TIpamANaxb H30TPONHHXD Cpe-
puos, Jlonyckad HeIDEPHBHOCTH H3MBHEH1E yOpyraxb CEID IPH
nepexolB #3b 01HOM CpeLEHH BL JPYLyl H HABHBAA

X, ¥, Z

COCTABIAMNIA 0 EOODLUHATHHME OCAMD YODPYraro JaBIeHld HA
9IeMeHTD HOBeDXHOCTH pasibla CpPeJuHD €O €TOPOHH NEPBOH cpe-
anEe (AJ8 AcHOCTH — HAKHEEH ), a

' / ’
bk gl
mof008HA ®e COCTABISOIIA JaBIEHIA €O CTOPOEH BTOPOH CpeawHH

(Bepxmeli) Ha TOTH-He 9JEMEHTD IOBEPXHOCTH, BA OCHOBABIH pa-
BEHCTBA * JaBieHld HMBeMDb:

X o2 0"
Y S
Z—7;
HO €CJIH Ha30BEMD
' L Sl

EOCHEYCH HAUDABACHIA HOpPMAZAa KD NOBEDPXHOCTE pasgbia cpelnnsd,
HAOpaBICHAATO ,Bb BePXHNK ( BIOPYO) Cpejusy, TOTAA OpeJLEAY-
migd ypaBHeHld ofpardarca Bb cabiyomid '

i Cu. Hanp. Clebsch’a Theorie der Elasticitit fester Korper. S. 3.
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A (Prz),+ B, (Pzy), + C, (Prz),= A, (Prz),+
1B, (Pry), +0C, (Prz),

A, (Pzy), 4+ By (Pyy),+ C, (Pys), = A (Pzy),+
+B, (Pyy), + C,(Pyz),

A, (Pzz),+B, (Pyz),+C, (Pze), = A, (Pxz),+
+B, (Pyz), + O, (Pzz),

(1)

rib
Prx, "Py ;%

¢y1h COCTaBAADMIA BLOIB NPAMOYrOIBHEXD oceH KoOPIHEATE YipY-
TAXD CAID, ABHCTBYOMEX'D HA €JWHWNY ODOBEPXHOCTH BHYTDH Cpé-

1iee (2, Y, 2) CooTBBTOTBOHEO TepNEHAUKYAADHOH KoOpLUHAT-
"EMDB ocAMD; ykasaredb ( ), OTHOCATCA Kb mAmHEH cpejmmb, a
( ), EB Bepxneq. ﬂ

Rpous ypasmemi# (I) Mo®HO mammcarh eme T'pYNmy VCAOBHHX'B
ypasaenif, Hasmpaa

’ f f
, U, W

COG1ABAA0MIA CEOPOCTH KOJXeOaHIA 9YaCTHOH BIOJb KOODIMHATHHXE
0CeH, MO0KHO TpHHATE, YTO

f /
(% )y =(“)1
AR P - '
(V)= (V) (11)
P f
(w)(}:(w)l '
9TH DPAaBeHCTBA, CYMECTBYWNis na Tpanumaxs o6Buxs cpeguds,
BHPAKANTD Henpepvisnocms n3wbHeniii Eoxebamif vacTEOs 60
spemenu, upnyenms Ha paBencrBa (1) MomHO cMOTpBTH, Kak® Ha

YCIOBIA HENPEPLIGHOCU 6% NPOCHPAHCINGTN.
Ypaseenia (I) m (II) m cyrs pbmamnmls BOOPOCH.
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K+ ypasaesians (1) m (II) majo npuGaButh eme TeoMeTpAYSCLO
yCca0Bie, Bmpam{omee T0TS (AKTDH, UTO TOUKA, JAA EKorTopolt empa-
BeJJUBH UpPeTBHAYIiA YCIOBid, JeARATH Ha IOBEPXHOCTE pasjbia
CcpejuEbh H €CTh Takh BasHBAeNAd TOUEA NAJleHld Jy1a. 910 yC.10-
Ble ecTh Cabiyomee:

A,z + By+C,z2=0. (III)

Omo ecTh ypaBHemie MmI0CKOCTH pa3ybia CpejiuEd .
3. Tarb-EaED

Pra, BrY cessis

BHDABAKNTCA BbH TeOPiM YIPYLoCTH NOCPEJCTBOMD COCTABIAWIIAXD
EoJe6anid 9YaCTHOH, TO HAJ0 BBECTA STH OOC.BAB1f.

Ilyers BB TOYRY (@, ¥, #) UOBepPXHOCTH pPas3yb.ia majgawib Bb
BepXaell cperunb MIOCKiA Bo.ABH, WACTHNH 9Papa, BL KOHXD KO-
1e610TCA HepueHf KEyJIApHO Kb Jy4ad'b; 9TH BOJEH pa30BLOTDH HA
rpapuub. gBB cucTeME BOAuDB: OAHY — OTPAHEHHEHXD, APYryo Ipe-
JOMAGHHHXD; GpUUeMD, Eakt BT TOH, Taks H BB Jpyrod, Epomb
aydef ¢b DOmepeuHHMH KoJe0amlaMd, HA TpPAHWIB CpenEdD MOTYTDH
CYIeCTROBATH NYUA Cb HpPOLOJEHHMM Kodebamiamm *, — Heo6xoxu-
MOCTb BReJenld Jyued ¢b mpegoJAbHEIME - KoXeOaHiAME 00YCAOBAM-
BaeTcA Eakb OOMHOCTBI MaTeMaTHueckaro phmeHid Boupoca, Takb,

Ea®eTCd, ¥ CYyMHOCTHI A'B1a-— HMEAHO BB DPOAOJBHHXE KOIe0a-
BIAXD 3agJ0uaerca AbHCTBIE HOBEPXHOCTHATO CJO4,

HasoBen® cocraBidwmis koAé6anisa Bb maja0medb ayuh

u’ v, w!
Bb OTPAXKERHOMDB CDb IONEPEURHME KOJCOAHIAMH :

¢
w, v, w,

1 flcwo, uTo MOAO6HEIMB TMpeANOAOXKEHIeMD phieBie He TEPAETS CBOERA 06IHOCTH.
2 Ayun ¢®» npogoavupiMu koAeGaniaMu BBegensl Komu.
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¥ (TpAREHEHOMD Cb NPOJOJBHHMH KOJORHIAMH :

" " /

W, v, w,

Y% UPEIOMICHHOMD Cb IOUePEYHHME KOJeCaHIAMA;
Ugy Vyy Wy, |

¥% OPeIOMIEHHOMB CB IPOJOABARME KoJeOamidmm:

Uiy Vygy Wygy

EOCHHYCH HampaBienla EKoxeOauld. coorsbreTBeHRO UpesD

’ / / r 4 ' /" /" g / ;
A! B,: O’; m, n,p, m,n » P 5 m;’ n;"?pi 4 mﬂ’ %“, -pu’.

-

4 EOCHHYCH HampaBleH!A CaMHXD JyyeH
S0 = #

e ) i
Aa B! G; 'm’) n:_p m ’ n '{.p 2 m‘a? %', Pa’ mu’ %“, pu'

Torga seb u, v, w Bﬂpaaa'rca CABLYOMAND 00pa3oM:

' 2
Bl foain = (a;t——é‘)‘ v2&=B. I sn : (ot—3);
_ e o
w=C'. I sin -f- (m;—c?);
F=m.I. sm — (wt--é"), T Bm-—-— (wt-—-—é",

w' =p'. I'.sin % (o't —17');

2
w,=m I, sm—s(wt-—-é‘); v, =

1N % ) el b e 8 b
(]

2
w' =m I'.sn 4~ (Qt—3");

w=-Ilii-Il|.;

| Ot1o CyTh yacTHBle METErpaisl THEXD ANGGEPEHIIAABHBIXD yPaBHEHIH, KOTOPHIA
CyWeCTBYHOTD A48 BCHEXD TOUEKD BHYTPH CpeAHHB.
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IpH 9YeMt OyiBAMH

P RIS o i el R R

035aYeBH COOTBBTCTREHHO aMIIATYAH BCHXD EKoxebariif, AAMHE BOJHD
B CEQpPOCTH HXB, & KOJUYECTRA

d,dh, Linsi
CYTh: |
0 =Axz + By +Cz

€ ' =mz 4 ny + pz
O =m"x4n"y+ps

J"=m,x+ng +p,2
x. A\H:: m:w—l-%hy +-p uz’

T. 6. Pa3CTOAHIA NIOCEAXH BOJIHD OTH Hauala KOOPIHHATD, KOTO-

poe ecTh TOUEA HaLenld,
4, Tenepp 3amBrumb, 4T0 GoCTABIANMIA KoJebaunlll uacTANE Ha

rpaunh BH Bepxmedl cpexmab 6ypyrs:
wtu' +u' v ' 0", w4 w + w",
a BD HUEHEH: '
%J-I' L 'U"+ Vo wl+ W+

[TogcraBnAd BHAUGHIS %y Uy Wyee.... B BHpAEeHld JAAA yOPY-
IAXD CHID O Npefmoiarad, yro ynpyrocrb. 8gupa Ha Tpamumb
cpexnad oina m ra-xe, ush ypasmenif (I) w (II) § 2 naxogims
PaBeHCTBA, KOTODHA AOJEEH CymecTBOBATH AIA BCBXD 3HaueH1

i Cum. pamps Clebsch’a Theorie der El. 8 48, npuuems oauns koedounieHTs
NPHHATD 34BCh paBHBIMD l-1b.
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SPTY¥EHTOBD WOL'D 3HAKAMH CHBYCOBB H KOCHHYCOBT; IO9TOMY, HA-
MHead 9rWw aprymesTH ‘Oyksamu @, Q',...," 10AEHH EMBTH:

Q=Q'=Q"=Q=0, ... . @)

JTH DABEHCTBA JOJENH CYmMecTBOBATh A8 BChXb 3maueHiil Bpe-
¥EHH ¢, a IOTOMY, I@oJiarad Bb HAXB

t=20,
HAXO UMD,
¢ A BB

——— s
[r— e
el

Ar A" — I‘

I
J

) ) |
— = ", 1
A A, (1)

Uokpamaa remeph BB (a) paBauA orHomenis (1), mukews:
w ohs AL - a &)

FTAS Tt oy A 8 Sl (2)

Ho dcmou, ut0

CI510BATENBHO N

& moromy (2) MOEHO HAUHCATH BL BHJB:

A=or, N=Qr, A=Q7r,.... (2 bis)

r1b

Hogerasrag s (1), mubews

Frgm £ " Sl
w—w—d'—-—:——-ﬂ‘. (Ibls)

s i !‘i:‘J

Ecan rTenepb, moxbsyscs ypaBreHiemt (III), megroumns 2z u3D

2iXB 0 M TOJCTABEMD B ypasaerie (1 bis), To moxyumun pa-
BEHCTBA BHJA ' i

' T ecTb BpeMA OAHOTO KOJA€0aHIs UACTHIIBE 2®HPa.




Mz -+ Ny=M'z+ N'y

cymecTsylomis mp: BehXD 3HaueniAXh & W y [pexbicrsie ypas-
nerlg (III)], a wmoromy

M=M", N=N'"

cocraBxgs 9Tt Koamvecrsa M, N.... IOAyUNMD UOTHDE paBeH-
CTBA, H3b KOTOPHXD JOCTATOYHO DPa3CMOTPBTH 07HO.
PascxorpaMd paseacrso

)
w

W,

Awbens: | |
w(m,C— A4 p,)=w(40,—A4,0),
w(nC —Bp,)=w(BC—B.(),
w(mB-—nA )=wo(AB,—AB).

Tag1l KaKh MHOEMTEAR DPH o Bb ALBHXD YAacTAXD MPOHOpIIO-
HAaJBUH KOCHHYCaMb HAnpaklenld HOPMAJA Kb NJOCKOCTE I[OJOM-
Jedis *, & MHOKATEIW TPH @, Bb NPABHXB YaCTAXb— KOCHIJCAND
HAIDaBJEYid BOPMAla KD NJCCKOCTH UAJNEHIA, TO 3agIouaent: I)
HOPMAAE KD NPEAOMACHHOMS GOAHAMS AEHCAMB 65 NAOCKOCHAU
NAOEKIA, WIM MAOCKIA NPEAOMACHHOIA 604HD: NePNEHTUKYLADHbL
K% NAOCKOCMU Madenid., Imo ecmv 6% o6Weh FHopMr nepevil
3aK0HS NPEAOMALHIA. '

Maxrbe, cklajgHBa# EBaiparTd THBXb-&Ee paBeHcTsh, HoCAB H3-
BBCTHATO | lIpeo6pa3oBanid, HaX0i@M'b:

»'sin’r = w,".sin’ %

wm SSRGS

t YacTrbia pomenia M=M'—=N=Ni=0, H4cHO, 3aKAOYAIOTCA BL HANHCAHHOMD
o0ueMb.

2 [logs WAOCKOCTBIO DMpeJOMAEHIA 34BCh NMOAPAZYMEBBAETCH MAOCKOCTH HOPMAAA Kb
rpasulls CPeAHHBI H HOpMaJda Kb NAOCKON HMpEAOMACHHOM BOAHB:




s B

118
sin 7 | (13
(D) e =
sin ¢ w,

30 BIMOPOU 3W':0HE NPEAOMAEHIR 65 00weth dopMm; TPA 9TOMD
v (yroas vagenla) & r (yroas npeiomienia)' ouperbisorcs pa-
B HCTBAME:

UERE = A‘WZ' +Bln¢ —l_Clpl
cos i =4 A+BB+CC.

Cooracmenia woac6uma (II) N0JYHANTCA B AJ4  0CTANbHHXD
201ib, NP4 YeN'B A4 OTPAEEBHNXB BOJIHD CH [IOIIBpG‘lHHMH EO-
3 6IHIAYE DOJYYEIE Obi:

sin ¢ = sin 4

C0S 1 = —C08 %

) =g—i
JAKOHB OMPANHCEH A,
9. llogeraBrgs Temeps 3Haqemﬂ %, % yops BB nepByw dopuy-

1y rpyuns (L) o M0Jb3YACh PaBeHCTBAME ,m.na Q umchem: noeah
5¢00.pmoro IpecGpasoBanis

ASAA + 4844, + mH.SAm' 4w H.54/m -

2m" K K m i
R SA mlr_l_ SR A =5 IG SArm'! + mlG SA m +
2 0, W, ; <
2m L | ' i

a% smaucmie S momarso, a H, K, L, G cy1b orHOmenie aunige=
TJ1% ED aMmoJaTyAB majawumaro Jyva.

' SATCH YTOAB NpEAOMJEHIA €CThb YTOJB MeXAy HOPMAAAME kB HAOCKOCTH Pasib-
44 ¥ OJ4OCKOH NpEeAOMJIEHHOH BOJAHE. |




- NN =

Ecam reumeps moXomaMT
SAA'=cos , SA!m"-——-_fcr 8P LIS A m =cos

npuiens U, ', U, ¢yTh YrAE Me®1y HOPMAJOND KB HOBEDXHOCTH
pa31bia M Hampaiesigvd EoxeGauifl Bb najanmeMt, 07DPAKCHIOND
H OpeIOMIednoMb AyUAXD (G HOIePeUnEME KoleGanisum), # 3aib-
THMD, YTO

SAA =cos i, SAm=—cos i, SAm = cos i, SAm,=cosr,
SA,m,=cosr,, cos ) =sin . sn 4, cosJ'=sin &', sin i,

cos\, =sin @, sinr ',
70 HOXYTUMD:

Asin ¢f.sin i+ A'. cos i+ (msin @ sin ¢-—m' ccsi). H+

2m" K KE m, Sin @, sin r+-m,' cos » 2m,, L cosr
o SR e B BUP 8 [ i " ;
s R W " g
LEA,
= (1)
Tacme:

B sin @, 8n i—l-'B' cos 4+ (msin ', sin 1— »' ecs i), H+

2n'' K s dE R n,sin @, sinr = n,' cos »
- - 0084, + —— B, = —
&he, pay Bapolhs

w,

~ 2n, Leosr, LEB,
g ®E T @ (2)

C'sin 6. 8in s 4 C' coss + (p. sin . sini — p' eosi). H+-

. WK 2 KE. . sing sinr - p, cos

ﬂ i
2p" Leosr, LEC,

AR (8)!

G+

e

L @b, ¢f!, ¢hj €yTb ABEMYTHI WIOCKOCTEH NOIAPAZALI NAAI0Waro, OTPaKEHHAro 1
NpeiOMACHHArO AyyeH.,



R g
Ifogcrasiss BB ypasuenin: (IL) 3nauenia wyw'’,).. T0 0pBBete-
COLE BN 11674

A+mH4+m"K=m' G+m, L  (4)
B—}-nH—{—n Kp GLw o 1B)
C+p H+p'K=p' G+p L (6)

Cucrewa ypasmenif (1)— (6) & ecrb yupomenHad 00mad cu-
creMa .
Yunomaa reueps ypasmemia (1), (2), (8) mo mopsry ma
A,: B,: O,a
NOTOMD HA

el G

"? "? "

i CRJIajgbBad pe3yJabTaTH, MOJYUYAMD.

2Kcos%,

2.8in .80 k. cos+— 2 H sing-. gini ¢084 + T el

KE - 2sing,sinrcosr . 2Lcoskw, . LE

L g e e S
co8 . €08.4 — H cosgh cosi = Egsgi;:osr G. (8

[locrynaa Tak®e ¢b rpymmod ypasmenid (4), ('5),'1(6), HAX0-
1HNE:

sing. 8ins 4+ Hsing'. sini 4 K cosi, = G in g, sinr —I—.
+ L cosr, ()
cos f + Heos ' = Ges b (9)
Eere ymaoxmws ypasmemia (1), (2) (3) ma
A B,

= = — e P
S = e — - e e ~ — —- —

! ASTOp® HaIleAh BO3MOMKHOOTH: NPHAOKHTE!EE Wb KPHCTAAIAYCCHHMS CPEUHANS:




I e
ris 4", B’, C".cyrp wocmaycw  BanpaBieHid cIbra mI0CEOCTH
majenid Ha NJOCKOCTH pa3nbia ¥ CIOEENB, TO MOJYIEMB:

2 K cos?,sine,

I

sin gf (sin’i —cos’s) + Hsingf' (sin®s — cos’i) +

L2

sin’r — cos’r - 2Lsin r, COSY

= G sin —
w, g, L,

DPAICMD NO0JH30BANACH PABEHCTBAME:
7 . o . . / N =
SAA" = sini, SA"m = sin i, S4'm" =sin 4,

SA“m =sinr , SA, A" =0, SA4, A" =0,54'A" =—sgin . cosi,

,SA"m = sgnr

SA"m' =sin ¢ cc8i, SA'm',=—singh sini cos 7.

IIpr ctoMomn ypaBmenia () mpexrmiyuee ypaBHeHle MPSBpa-
maeTcd BD CABpyomee:

0s% 20S%r
sin Hsgmn —---—Kc 1 ———
(sing 4+ Hs 99 ) ey 08¢; = G'si ngﬁlsmr Licosr,.  (¢)

Hogoﬁnum odpasowb ypasrenia (4), (5), (6) n,amb'
(8186 — Hsin ¢')eosi— Ksini, = Gsmgé“ COS 7 -—-Lsmfr,. A

[Tpr nomomm 9T0ro_;~ypaaﬂeniﬁ MORHO W3D yparHeHld (o) UoO-
IYYATH caBayomce:
’ ' g

o & T L) (,‘)

sin z, sin 7

[Ipg nomomua &e 9TOT0 ypaBH« H1d paBeHcrao (ao) Xa6Tb:

cos% cos’r 1

(sing — Hsmg )ecss +K—=Ggng,co8r +L—"".  (v)

:' Sh) S1n7,

Taguub o6pasows dwbems cHCTeMy mecTH ypasaenld ¢b mecTHO
HeH3sBCTHLIMA:

i Cp. Briot sv Journal de Liouville. T, XII (1867), p. 191, ra®» noayuena

HAma CHCTEMa ypaBHewid Ha ocHoBaBiu mpuHuEma. Kouu.



-H; Gs K} L: .96'1 951-

JTE ypaBuemid nuepsoli cremem:m ormocmrexsno H, G, K, L &
§IEOCHTEIbHO CHAYCOBD M KOCHIyCOBD ¢f W ¢f, CIBLOBATEdBHO
WMBEMB 00HO Pmulenie MPPIJ0EeAHAr0 Bompoca'.

Pascwarpusad ary cucreMmy, BHIUMDB, UTO ypaBuedld (é\) n (3),
SATODEA JAKTH, ACH0, HANPAMeHH0eTH 1yuell 0TpamENHENE I Upé-
JOMICHEHXD, HOJNADH30BAHHHXD BB NEPBOMDB asuMylh, He 3aKIN-
worTs K nam L, r. 6. nyuedl ¢ mpogorbumMa - Eoxe0aiigmi,—
pe3yIbTATD, EOTOPHE MORHO OmI0 mpesnabrs & priori.

Taxbe, ypasaenia (), (&), (A) m (u) Fa0Th BaIpA:REHROCTH
1y9ed, MOJNAPH30BAHEHXD BO BTODOMB a3uMy1h, W OHE BaBHCATH OTD
ay9efl ¢b UpOAOABEEME EoJIeGamisMu, UTO TOHE MOBHO GHI0O mpex-
s1BTh A priori. '

6. Pbmmus Teﬂepbl cucreny ypasresif (/3)— (u). Onpexk-
JE¥D CHAYala AMINATYAH OTDAXEHHEHXD W UpPEIOMICHHHXD Iyuei,
10JApU30BAHEHXD BB NEPBOMD asumyrd, T, e. pBmuUND CHaYAIa
ypasuenia (d) u (B) mpexbafymaro maparpada .

Mpuvews Bb Euxb 3a Hemssberaua Heosg' m Geosgs..

Haxognub, BBefd BuBCTO o, ero 3uauomie mas ypasuemia (II)

5 4.

Geosgf, = i;m(::iji. cos ¢f, (2)

[feppoe U3b 9TUXD ypaBHEHiH MOKA3HBaeTd, MOAB3YACH 3aMbya-
2le¥b § 5 o pasaocr# $asn, UTO 0TpAmEHUHI JyUD pasamyacica

gL Qa3B orp majapIaAro Ha 7, T. €, MOKETD TepAThCH IHpH O1-
pazceld

! By araxs ypasresiaxp U3MBHEHIA ®a3D AONKHO OTHOCUTD B AMILINTYAAMD.
* 3awbTHMD, UTO BTH ypaBreHid Takorc-xe BHAR, kaks u y Djonesd.

Coobuenin. 1880. 2

e




e SR S
2 A
% ;5 A
Sl

NoJ0OBHHA BOJHH — pe3yAbTaTh M3BbeTHRE Dpsuelmn.
Taknys 00pa3oMb Ko.Me6anid BD OTpAaResHOND M OPEIOMICHHOMD

ayuaxb OyAyTb, BA3HBAA XD A, B g,~-

Sln(z——o") ( )
Srmm——— e T L) 1
h, T . J cos gh. sin ’ :csmz—l—zcosz-l— (1)
2sinr.cos? 2 : :
o v W — z8inr — 2
94 FRGETPITT) .J oS gh.sln — 3 hw,t- z8iny ZGOS’)’> (2)

Mscabrosamiens dopuyrs (1) = (2) sammmatbed He OyAY, 60

0HO 0YeHb IPOCTO.
Bpag ammamryis m3b (1) m (2), sHAaeMd © HAUpPAKEHROCTH,

n6o mocabamiga mpomopHlOHAJBHE KBajgpaTaMb MePBHXB.

Y. Onpepbamus Temeph AMIIUTYAH KoaeGamif BD Iyuaxb, 10-
IAPU30BAHHEXD BO BTOPOMT aamyﬁ; 118 9ero pbmaMb ypaBieHid
(v), (e), (A) m () § 9. ' ' |

Hoaomuud JJAd EPaTEOCTH UACHEMA:

Hsin ¢p' = hsin f; K——kﬂmgﬁ
Gsing = gsingh; L =lsmg;
TOPja CEA3aHEHA YpaBHeHid mpespatarcA BB crbjyomia:
sSin ¢, COS ¥ Sin 7

lu*km(mk=mg—-&—s-él' (1)
»
+h—-—-—-h—-— ghetss ®
b\ g , Slagitr

sinz, sin7,
Craagmsad (3) uw (1), mo mpEBejemim HaxojuMB:

cos7.sin(i+7)

sin 7

—sin(i4i).k+sn(itr)l= 9-2008 t. (1)




s pl
Ceragusas ®e (2) n (1), Baxomaws:
+eos(i+4).k— cos(i+r,) l=sin (i+7 ).g — 2sini.cosi. (n)

OnpeaBras mss ypasasnifi (m) m (n) woamuecra %k n I, ma-
T0AUMB:

: , sin (2—7r) _ _

8N (7, —9, ). k== s(in_?lj cos (‘4= ~r 47 ) g—~2cosi.cos7,
: , sin (‘247 , _ : ,
sin(r, —14 )l = — s(infr )cos(@wr +4,) g -~ 2cosi.ce84,

0ICoJa BCABJCTBIE paBEHCTBA:

k.smr, =1l.sin4

SaX0J AMB; .
sin(i +7) g s 5 e I
o —— .— e ¢ ) ) ' ) f——
o 9 18, cos(v—7r 7, )— sini,cos(i—r ?’.)}-"
~ 2ccgi(simrcosr, —sing ecsi, ),
50

sinr,.ces(i—-—r+r,)--sini,.cos(i—9'—|—z")=cos(é’——r‘)-—
(sin7,. cosr, — sini, coss, ) — sin(i--r) (sin’r, - sin®i )=

8in(4,— r,)[sin(é— r).8in(4,~+r, ) —cos (i —r). cos (i—r )],

260
SIN7, C087 — 8In 4, €084, = — sin (4, — 7,). co8 (3,47 ) (ct)
sin’r, — sin*4, = — sin (3, — r, ). sin (4, +7,) ; (B)
£21310BaTEAbH):
2sinr. cose ’
g (I)

"~ sin(ir)sin(i—)[ctg(i—r)—t8 (5,47,)]

Jxa oupeybrenia s mpome mocrymars cABIVOMANE 06pasoNE:
BCEID9EMD g m3b ypasHenld (1) m (2), moTomd m3p ypaBHenil
(1) # (3); morza maitzems cabiyouwis jxBa ypaBEemis: '

sin(i—r)+hsin(i+r)+k. cos(r — i,)#lCOS(T s L kD)

i)*




— 100 —

sin(¢o—17)—h.sm(i+1r)+ ::::k sin(r—1,) =
‘ sin 2
= cOszlsn:l(r—-'r) (q)

Hegaouad k& w3b papenctsd (p ) u (q), Opu IOMOME YPaB-
Henia (4) HAXOAWMD; HmOXb3yach coormomenmiami () & (£3):

sin(2,—7r, ). cos(2, 47, ——7‘) P

Sin Y

sin(s ~r)~+hsin (i+r)=

Sin z,—r‘)sm(@, Ly —1 ).sine
sinr,cos?

sin(4—r)— hsin(i4r) = L ()

HAcranuag pbreniens KoaAmueeTBO ©, HAXOLAMD:
sin(—r)—4hsin(i+r)  cosecos(r, —H‘ -——z)

E— P —

sin(i—-—r)—-—hsih(i—l—r) smesm(@ fr—z)

Orciofa 1pd momomu CoorHomeRid () # (B) momyammn:
hosin €47 ). sin (i ) eos @, 7 ) tg (5, 4+r,) + ctg(i—r )} =
= —c08(%, +r,)sm(i—r,). sm(e—{—r){tg(e —l—r)—l—ctg(z—l—r)}
U OEOHYATEABHO:

Ctg(@‘l’?‘)"i‘fg(@ +,) KR @
$ Ctg(?’_?‘) _tg('& ""Ta) T “ (II )

Boscramopraa smauenia k u ¢ By (I') m (I'), mwbews:

Hginfbr__f_tg(@ff) l—tg(z—l—?' s 0. ” (1)

ctg(z—fr)—tg(z —4—7‘)
- 2sinr. cosq. sin ¢b.

Sin (4-r ) sin (-—r ) [ etg (1 —7 ) —tg(%,+ A it (1I)

Gsing, =

Komuectsa K w L 6npexbrars ge Gyenb, Tagb-KEAED OHE
pe HYRHH BaND BE DAa3CuATPUBAEMOND BONpPOCH, XoTd A4 HXD
onpepbieHia Bce HecOX0LMMOE 3aEA0YAETCA B IPeITHIYMEXH (hop-
MyJax'. '

®opuyrn (I) »n (II) pawT® AMOIATYIH o'rpaﬁteﬂﬂslm i IpeoM-
A6HBHXD Jyuel, 00.JApHU30BAHHEXD BO BTOPOND ~A3MMY M.




(7 bis) Uas cuerens ypabsenidt (1, 2, 3, 4) momuo moay-
9ATH eme JApyIyio, oueHb YIoOHy0 xx4 onpeibiedia h u g.
Hoxcrasans 3suavedie ! u3p (4) 31 (1), (2) 1 (3); mo npﬁ-
BEJCHIL TOJYYAMD: 3
' kp sin(i,—r,)

(1— h)cost --—. T =g G087 (a)
ar < iy —
(218 iy o MERETIED i) (b)
sin <,
cos  kq sin(i,—r,) ' cos™
7 Bt ol oy W
( +k) Slm' sin g ‘ 9 sin r? (c)

4

ri’b -
p=su(itr), g=co(i+r).
Ompegbaum: n3b (d;) u | |

k. an(?, '—"?’) (Z"—h) ('OS?z COS 7

W

Sin¢ P L iy

?

nojcraBracMd 85 (b) @ (c), moJarad §=tg(i‘+r‘);-=tg'y,

HAXQAUMB: : ol
co_s__(“_ii-,—-fx)—-—k_cos (@:—{-fy) =.g.cos_,(r—--y) s (d)
prod g L oS4 coOS”
[———sm(z-——v)—l—ksm(z—l—'y)]. .siﬂ ~g.8m(r — ) S <L)
COS?
Yunomaa rtene b (d) ma g B CEIAJEAd Cb (e), Wm0 COEpa-

Menld Ha COS Y, HAXOJLUMb:
0, sin 4 : :
1+ 4 g sin r . | ( )
Tacnus ofpasows nwbens 1pa- ypaaﬂeﬂia:

1) singi + Hsi ng' = Gsing,.

bln'&
cunr



—_— 102 —

2) sin . cos(i—y)— Hsing'.co8(i+y)=Gsing,.co8 (r—7)
1a eme xsa' ypapmenis § 5, ©3D EOTODHXB TOABKO 0fHO (2) 3a-
KI0YaeTh KOIAIECTBO <.

Ptmenie ypasmemii (1) w (2) macroamaro § Jerso. YMIoEEMD
(1) sa cos (i+y) @ cromams co (2), BAHeMb:

2cos%sinrsin g cosy
[sin<. cos(7+y)—4sinr.cos(r —1v)]

WId pa3gbidd HA C€OSY:

Gsng, =

Gsinif ‘2cosi.sinr.sing
1 = - - °
S0P = Sn(idtr).sin(i—r)[cotg (i—7)—1tgy]

IMoncrapras 85 (1)

[cotg(z+a~)+tgv]sm95
cotﬂ’(z-}—?)—tgfy

7 il ) = .
8. Jlyusm ¢ UpoZONBHHME KoleGamlaMd, BXOXAMIA BB (GopuyIH
(I) m (II), momry mpu momomm BBKOTOPHXD HpeLuosomeniH mcrim-
qUTh.
IIpr nomomz eoormomenif § 4 mrbews:

sind, = €. 8in4, €084, = —V/1— Q’sin%,
siny, = Q,.siné,  co87,=V/1—Q  sin’.
Haigensd paabe: | | |
tg(s,+7,)=0C v—1, (1)
1B
C =#.gins *

V E g S

8in?g ————V gin% — —
n — &12 ¥ _ E &Ll__
1
sin% ‘/sm 22 —-——-Vsm’ _——
T L)’ L2

! Avenno (B) u (4 )-

* 7 ecTb koeodumnientd diianTagnocTd Komua, HassauHplil Tak b sKamenoms.




W3- =
Horarag 1 Q, Gesgoneamo— Goxpmamy’, BUTUMD, U0
n=0.

IL adugecTBy # momuo Jarb muod Buxs., Wuemdo, me pbiag or-
socmreab0 0 Q. mpeibHAymaro mpegmodomedid M 3EAA, TTO
s 3 Ve
4 P
A% ¢ W ¢ — mioruocri sdupa Bp 00BuXD CperuEaXD HA TpaHiIb,
| g ¥ |

\/_ET { \/(E——f Z2)sin sl p_—-\/(E—l-.?) sin‘*’i—?.}
sin if VEF24V (Ex o i—p V (E+-2) sini—p

Eean mpegnoto®ins, 9r0 nIoTHCTH @ W p, Kpafiie walo or-

3/ e

7

n

.. tK6)

1o%8H OfHd 0TB ApPYrod®, 7o KoamuecTBO # OVAeTDh OuUeHb Waloe
! E¥D Bb HBKOTOPHXD CJIyU ifiXb MOHHO HpeHedpeus.

Mo®io caba.tb Apyroe ujeinolomedie 0 JyiaXb Cb TPOLOAD-
PN KO080AR1ANE; JONYCTAND, UTO OHM I PIoIA0ICA 2-010 Cpe-
1 B, Teria, EagL 9TO BUIHO usb § puu KoIeGumiil:

sin 4, = o \/—1 , SIL7, = g1y
Hpu movoumw 9texb nodomenii
tg (3, — r ) npunnmaers suys C. V-1 5

scasornuind dopuyab (1.
J. Hoxcrapiaa suavesie tg (i +r) kowua mpeibujymaro mna-
sarpada 85 Gopmyrn (I') u (II') § 7, mubeus:

ctg (?:-I—?')-{—C‘/-—-—_l.

h = ~TVEID
ctg (i—r) —u V1

(1 )os

2Sin7 . cos ¢

{ o sin (% 7). sin(é_-f?)[ctg(z'--@)-—c\/:-_f]- (‘2)

' Jro npeaunosoxenie nprHagiexuTs. Koma.
¥ Jlcnog 910 BTO, NpesNoaoKeHIe BEChMA BBPOATHO TOABKO A4 HEKOTOPBIXD Cpe-
AuEB, HO HE XAd BCHXb. | | |




o DR

T 1d TeXKOBAHLA STEXD (OPUYAT BOCHOAB3YENCE TOTEMOH, O~
kazannoff ewme O®psneisems. Teopema 9ra CNCTOHTD B CIBAYOMENS.
Ecam goxeGamia wacTuIH BEpamaorca (opMyrod BHxa
ek ¥ onn
rib Fu F cyrb AbHcTsATeNbEEA KQI#UECTBA, TO BTO E0Je0a-~
HI6 MOEHO pA3CMATPABATH, KAK'b COCTABIGHDO® H3D JBYXD APY-
PEXB, LEPIeHANKYIAPHHXD OKEO ADPYToMY; BeIMYHHA OfHoro F. 2
npyraro F, TaE®s 4T0 HCKOMO® koe6anie, EAKD paBRoBicTBYD-

mee, 0yie1d paBHo

V Fzz, T _F?

m pasHocTs (asp 000EXD KoJeOamif, HasmBag ee A, Oyierp ompe-
Lbagreca Qopmyuioi:
F

tgA:_ﬁ.

Ipowtraa gvy reopemy' Kb BHpameniawh s B g, HAXOJHME,
910 AMOIATYLA OTpa&eHHATO JYIa 0yieTh, HA3HBAA €6 h:

1/ EOEDEC o Cletg(itr)tcteli+n)]

ctgl (s ——7)+03 ctg (i 4-7)ctg G—r)—C* *

Ho tgA wmomno mpeobpasoBars, [ BicrBaTenbro, HANMACABD €r0 B
BIAD:

EG—r) +te 4 0

tgA ==

g ctg(@——-’r) ctg(z-l—fr)

02

I [0J0OEABB, UTO BCErJa BO3MOBHO:

e
1 3akeh aMOANTy42 HMBETH BHAD: :--—-—-———-—, HO 9TO BC€ PaBHO, KaK'b HE
A 1B, \/_1

AA,-+BB, BA —4B 56 !

TpyAHO yOBAETHCA:




e PR e

.. (;"" - cfg Uy = e (@Q'—‘- / = otgy
AMBEMD ' HOES
tgA=1tg(ut9),
Tor B ] | -
A=n+u-+ v (4)
na ' * wapradie
A=u-+v. T (F)

ITopcOsHMD 00pasoud 118 NpeJQUIcHAAre Ay4d mnbeys

2<in 7 . COS % 1 B
2

—

il " sin(s4r). sm(z-—-—¢) Vctg’*(z-——r)—FC?

o & = O tg (i) (8)

Tagmys ofpasons orpamensgd B mpeloMIeHIHE Iy9R ToXApH-

30BaHH 9IAUNTHYECKEH,
Tonarag Teuepb goimgectso C
TOPHYD CPeXEED CnpaBejinBo MAID (3), (4), (8) un (6),

0UeHb MaJHMDB, 4970 AJ8 HBEO-

oetg (i) A8 1 —7)
PTG 2at8 6t whhyin N
ag (i—r) 8 (i+7)
. n2emiA cas ' - g (1) 5t
L ;o A=l

9 = sin (i_-_-}- 7)sin _('i — r)

TagaMb 00pasoMb sa,mmqaem, 970 H NpU ompameniu CGRHMae,

ozzapusoeaunmo 60 emopom asumymn., MOJHCEMs MEP AMOCA

noaosuna 6oanet (CM. § 6)
BoseTanoBadd 3paIenie nou g, mubens GJI'B,H,OB&TBJIBHO‘

. g (¢ — '
Hsin f = -t—z 2 +:3 sin 95 (1)

* [[pu A=u-}-v ne repaerca NOAOBHHA BOAHbL




e ey =

. 2sinr.cosi
G sin f=§in(z+r)sin(z—f)'sln§6' 50

dra Qopuysn Baiigesn Dpauereut.

QopmMyan e A1 KoaeGamiil B OTPAKERHOND H UPEIOMIEHHOMD
dyyaxb, [0IApU30BAHHHNXD BO BTOPOMB a3uMyrh OyiyThH:

tg(z—-r) _ AN\ K
h, = e )J 8ingh.sin - ( — Z 8l nz+ﬁc(sfa T ”4> (1)
2S8in7rcos e 2
—— e 2.3 ] T
gy = sm(a—w)bm(z-;)'f sing. sin - (@ t—ws nr—zcosr (I)

10." Onpexbanys TeNepb A3MMYTH M106KCCTeH ﬂ(_)';mpﬁ':aamﬂ a1y -
yeil, OTpaKeHHHXD U l]pEJIOM.erHi.Hx"b.ﬂ-*Pa,:%,I['B;‘Iﬂ.ﬂ COOT ;.1 CTHeH 0
Gopuyan, (1) u (L) npegbugymaro paparpada wa Qopmyin (1)
u(2) § 6, aubenms:

TR G
1 . :
60, = iy Agrcn € g ()

drn dopuyss 6mim maimesn JI, Bpeocrepont Bb 1810 Toiy
ONHTRHND HYTEM ., |

1. Qopuyra (I) § 9 moxasmpaers, 90 ecan

0o s T P

T0 cB'BT'.b ]IOJIﬂpH3OBHHHHﬁ BO BTOpOM'B aa.myl']s He orpammcﬂ,

ecan YrIH DAafeHid n npesoMienia yL0BAETBOPAITD coomomenm (a).
13s mero u ypaBHeﬂlﬂ (II) S 6 Haxo01mMB:

1

tgr = -
Q7 w,

—3aK0HD, HalJeHuHi Bpmc'repom

T el T A C——— ===

* n passo 0 pan 1-us.
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I11.

12, Mepefigens Temeph K CpeLrHAMD HEIPO3PAYHHND, HIM IO-
rI0OMAMAMD CBBTOBHA RoJeGamid.
Uro6s mo®HO OHI0 mpuybumrh mafinennna ¢opuyIH v cpexn-

HAMB, NOrA0MAwmMuud CcBBTH (HEOpO3DAUAHMDB), CTOATD TOJBEO

BHPa3ATh MATEMATHYECEM ToTH (aKTDH, UT0 CBLTOBHA KoJeOaHld B
TakUXb CpeAEBaxb, Op HAKAZ BH TAy6h CpeiH, ocrabigwrcd, T. e,
AMILIATYAH EKoJeOanld ymempmamwTca 6onbe nam meade GHCTpO; 9TO

noramenie csbra BHpamaercd, Kakb NOKA3HBAITH 00m[A ypasue-

Rl DACIpOCTpaHeHIs CBLTOBHXB KOJeOanid, TBMb, uro amuaaryna
EoJeGaHii He ecTh HOCTOMRHAA BeINuYNHEA, & BEJAYHHA BHJA

ae-pé\,

rih @ @ p DOCTOARHHE, 0 ecTh TAYOWAA, HA EOTOPYH NPORAKA-
eTs cBBTD, e — ocuoramie HemepoBHXD Jorapuenosd I Kpowd Toro
P — MOJOBATEIBHOE KOJAYECTBO, |
Uro6w mepefixru orp Qopmyrs roxebamifl Bmma
Asn(mt—aq),
rib A 1 m— nocroAEENd, ¢— JHueiinaa QyEENia KOODIMHATE
gole0Iomenca vacTriy -9Qapa, EDH BALY:

ae £° . sin (m't-—-—q') [(y,
CTOMTD TOIBKO MOJOEKHTH

q=“‘/:7’|‘ 8,

rib oo B (B — nmmelinua ¢yugnin Eooprmaats’.

- P

! Ilpu aTOMB HaZ0 MOMHUTB, YTO €CAH UMEEMD JBA YACTHBIXD HHTETpAJA JHHEH.
HAar0 ypaBHeHid, TO M CyMMa  HXb, YMHOXKEHHBIXH COOTBBTCTBEHHO HA HBEKOTODBIA
NOCTOAHHBIA, 6yA€TH HHTErpaAoMb ypaBHEHIA. -



Bugp roxebamii (I) @ eecrs tors, Kotopwi# moriomaerca cpe-

18 ¥ Bb Goapmell maim Menpmed crenenu,
13, Iosaraems Temepp Bb ¢opuysaxd (i) m (2) § 6, co-
TAACHO C006pPae iaut, PABAIEND Bb IpeibUAYIAXD Daparpadaxm,

SIM k (C(Be—]—v ~ 1 .sne)

SIII 7

: Slnz ‘/
SN r = k CLS &€ — = . Sltls

mpEuend 10 § 4 K B e — 10CTOJHEH; TAKEe:

U(smu-{—\/-—l sinu)
cosr-——k(ws&_!_v_l slns) k[CGS(%-—E)‘I“/-—-l SIH(%-—-E)]

n U, # cyrb KolmucciBa uepemfhﬂéﬁﬂ; opudeMd BCIBicTHIe pa-
BEHCTBil
Beatie o sin”r—}-c(s?frﬁl,
pubeNt COOTHOMEHiA s | 8
UcsZu=Fk cos2e— sin‘“’@'} (1)
U?sin 2u =k’ siv 2e
Haxopuus crayaan J1d OTPAEeHEHXD JyYel:

,  C0S?T— U 08 % — UsinuV =1

e
A

cosz—l— Uu),su—[- Usmu'\/

Toxeya 9ty Qopuyry mo cmocely § 9, mwbens 1us KBAJpaTa
aMUIMIYIH OTpazesHaro Jyua (HasHBad 9Ty aMmimryxy h,)

U2+ cos?s—2U0cosu. cost
U+ cos?i-2Ucosy . cosi

h> =

Monarag subes

2Ucos % . COS ¥

U2 4 cus’d -'—'~~—-ctg~[4 = - (@)




pubeNs
}?"2 P tg(\’bt — ;) (I)
# LI pasdoctn (ass, naszuBag 9Ty nocabrEn0 OyEBO0 A, HMBEMD:
~ 2Usin u.cos7v
e U —cos?s (b)

Ho ecam moJommum®:

iﬂ? = 1g o, (c)
ro pasemctBa (a) m (b). mpeBpamanTcA BB CIBAyOmMIA:
ctg W, = Cos % « sin 2w, (I)
to A' = sinw . tg 2o, (IIT)

dopuyaa (1), (II) = (III) pans RO]]IH_,II;JIH MeTAIIOBh. TaBAMD
00pa3oMb JyU, OTpa}Rei{HHﬁ B'b ﬂepBOM'B a3nMyrB, ecTb JAy4b 9-
ABEITAYeCEH-TI0A7 pE30BaNHEA (8D UACTHEXD CIyUadXb OHB HOKET
o6pamarbea Bb MOIAPH30BamHui 1m0 Epyry mam mo upamoi).

14. Jlyum, orpamensne BO BTOPOMD a3uMy1h, AaKTBh:

(sins €os¢E=sin#, cos? ) 4O (‘cos—=cos™:) Vi
(sin<. cose -=ginr. cos? ) ~=1C (‘cos4—c0s% ) \/_

h"

mo § 9, gopu. ¥

MoicTapias CoOLA B3HAYHId SIn 7 I COS 7 U3 npe,mmymaro
ﬂaparpaeba I 10Jarag |

k*. sin4. cos4 + Ck’sin’ 4= E*. c084

Usini.cos (2e —u) + Csin’i. co82e = Reos (2e— P) ¢ (m)
Usini.sin (2e—u) + Csin'i.sin2e= R sin (2e— P)
HAX O UM D: 3 %
FE’cos—R cos(QQ—P.)—I-\/-—-—I.Rsin(?s—- P.)
= :'E'f*cos 1+ R cos(2e—P. )— \7:7 Rsin(2s— P;

"

h




110
Orcosa ups momomu coobpamenii § 9 uwbems jpaa ompeibae-
HlA aMOIMTYAH Ko0.ebaniff Bb Jyuaxs, MOJAPB30BIHHHXD BO BTO-

pOMD a3@MYTDH, PaBeHCTBO

B2 Etcos®t 4 R*—2FE* Rcosi.cos(2e—P)
' 7 Ftcosi+ R+ 2 B Rcosi cos(2e—P)

HO MoJarad:

2 E? Rcosi.cos(2e— P)
B . R (a)

aubeMd 10 Ipeo6Gpas3oBamin:
Q T
hfz:tg(\pz_‘g) (D
J1g pasHocTd (asb, HasHBadg 3Ty mocabiEbn A,, mubews:

AR RRE*cost sin(2e—P)
S E*cosi — R? :
Ecig moJomaus:

nR | =kilkgie (¢)
| E-c__os-z,
rorga Qopuyin (a) @ (b) obpararca Bb GJI'ﬁ,I[)'IOI]ﬂH:
. etg A, =cos (2¢— P). sin 2w, (1I)
tg A,=sin (2¢e—P) tg 2w, ‘ (I1IT)

Gopuyra (I), (II) » (III) mwbors rakoif-me BEIB, EAED H
dopuysn Rom#, mo— Goxbe oOmid, ubys y wero; oad o6pamanr-
cd TOEAECTBeHHO BD Qopmysn KRoma, ecau 10J0REMB, UTO BOCh-
Ma BO3MOKHO BB HBEOTODHXB CIyYaAX'D, ‘

C=0 | (n)
Toria (Qopuyis (m) ZamTB:
E*=F"sin4 f
Roe=l"pin'd, P =u ()
tglw'z‘"_ (¢ bis)

k2¢0S7 -
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Gopmyia (L) coxpamaTs TOTL-EE BBLb, TOIbKO. - Bb Hedl 6y-
KETD: _ _ . .
ctey, =cos(2e—u).sin2w, -+ (II bis)

ILia 1gA, 6yjieus AnbTh popuyay:
tgA, =8m(le—u).1glw, (111 bis)

9rr PopMyis yme cyrb Gopuyim Komu'; omb 6mim mogsepr-
HYTH ONHTHOR mosBprb; (b@pmym xe (I), (II) m (III) moxy-
UeHH 31BCh, BaKETCA, IepBH I pa%_ | |

Tagnmb o6pasonts @ 34Bch JAyub ABIAETCA IO.NSPH30BAHARIMD HJ-
AQTHdecEd (Bb YACTHHX'D K6 CAYIAAXD 0 KDYy HIA 10 npaxoi ).
15, Ipemie, ubns mepedard K IpesoNIeHHHMD IyIaNb, OUpe-
I'BIAND a3UMYTD TNJIOCKOCTH MOJAPH3ANIM OTDAEEHHBIXD JyYed &
PasHE0CTh HX'b (A3D M OpHMBHAND NOIVIGABHE QOPMYIN KD 03HO-
MY BAKHOMY YaCTHOMY CIyYa, IPeJCTABIAOIENY BOSHOEIOCTD ONpe-
1B10Th TyreéMb OUHTa DOCTOAHAHA K0ANYECTBa, on,zmm,m BB npe,zg-
Haymia QopMyaH. el .

HascBeMb -a3uMyT'h IIOCKOCTH NoXdpE3auid @D, 1orja

h |
i
nan
hz
tg =i

MoxcraBiaa Coia 3Eavesia 4%, #-h’, H3D LBYXD UDOIBHIY-

maxp §§, HaX0AAMD:
. T
1g ( ¥, '—'" ‘4")

' »,r- ;
s (b3,
1 C. R. T. VIII, p.p- 559—561.

2 Aaa werassorp. Cu. Ann. de Ch. et Ph. 3 série, t. 19. pp. 205—342.

lg D=




= ifflp —

‘Tlas yroGraro NpmAokénid D wACTAEMS eiyudaws 9rof op-
MyIH, ee MoJe3H0 mnpeo6pasosars. Onpexrbrumi cos 2 @, Unb-
oMb CHAuala

Q
— 1
14tg*®

cws2 D =2co8 P—1 =

i
ctg Y —ctg
etgp.ctg,—1 -

MogcraBiad coia 3uavenia ctg <y, u cte W, m3p Gopuyrs (a)
§ 13 u (a) § 14 mpu mpegmoromeninxs (p), HAX0LUMD

cos 2 D =

2 Ucosi.cosu(U*4 kteos)—2 Ucosi. cosu(U?—+cos%)

5 E s e 4 U* cos’. cosu (U? +sin% ) —( U*+-cus's ) ( U*+ i* cos’s)

PasgepTHBad BH gncadATeIB CKOO:H, pagoca 2 U cosi. coS %
ofmEnDs MEOEHTEIeND, A Bb BHpAKemie, 0cTanIleccd Bb CKOGEAXb,
mojcraBagad, Bubero U* ero 3Haqeﬁie_, H3D DaBEHCTBA (ch )-8 43
HAXOJEMB AJd umcamrexd cos 2 @ cibjiyomee BHDaEeRIe:

~ 2 Uccsuw. cogdssin’s (k' — 2% cos’e 4 1).

SpaMenaTelb HOJYUHTCA WM0jJ00BHMB &e 00pasond (BHOCA SHa-
yepie U* u U’cos 2 u), EMEHHO 0HD OyZ6Tb:

— (8in*i+ U’c0s8”i) (B*—2k*cos’e + 1);

¢1BIOBATEABHO :

 2U cos %.51n %. oS %.
‘00-8.«9@'—-‘3-—'———-*1 _—'4':—'-.
U? cos % +sin %

Ho moxrarag 3abBcs

B AR e (I)

Bupamenie 1 cos 2P 3EauATelblio ynpomaercd ¥ OpeBDAMAETCA
Bb cabiylouee:

008 2P &= Cos'm sil o+ o ()



Ompexbaums Temeps pasmocts ¢asw ayuedk s, n h,. Hasosems
8Ty DA&8HOC®H A, TOTJAA

A=A, —A,

i TaKD-Kakd A, B A, jal0Tcd HOCPEJCTBOMD TAHTEHCOBD HXD,
10 onpeibians tgA. WUmbems:

HIH, MOJCTABIAS COXa 3Hauenis tg A, mtg A, 435 (b) §§ 13 &
14 Bp npexmonomeninm (p) § 14, noxyuaems:

L Hlaig _2Ucost.sinu. [(U~—cos%).(U*—sin*)—(k* cos%i—U?)]
S8 (U007 (W oosti— U+ 407 S cos™s (U"—sin’s)

PaspepruBad CKOORA E NOCTYOAX Takb-kKe, KAKh W IIPH BHUMA-
cleHlE coS 2D, HaAX0LAMD

sin®s (k*— 2k cos e 1)
U?cos* (l—tf”w) (k*—2k*cos2e+1) ’

%

ig A =

HIE OKOHYATEJNBHO :
tg A =sin u.ig 2w. (III)

16. TagaMb o6pazoMd umbems cabayomee. Hoae6ania Bb o1-
pa®eHEOMD 1y4B cocrodth M3 JIBYXD; NEPROE €CTh:

: ot \
u=hcos@.sm | — —A,;,
i /
BTOPO®:
2wt
w=nh.sSin@.sin { — — A,

Hckiwuad orewia ¢, WOIyIANG JpaBHOHIe TPAGKTO)IM TACTHIH
spupa Bp cibayomens BRLb:

* Tpexuaens MOKETH YHHUTOMKHTBCA TOABKO UpH A? MHAMOM'B; UTO He COOTBHT-
CTBYETH ABHCTBUTEABHOCTH.

Coob6menia. 1880. 3
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w? 9? 200
h? cos 2@ h? sin *@ htsin @.cos @

c08 A =8in ‘A

JT0 ecTh ypaBHEHie 9JIMICHCA, OTHECEHHAr0 Kb LEHTPY; OHO
6yZeTt OTHECEHO EB 0CAMD, €CIH

A—-‘——.g-. (a)

Jrors cayuadl mrpaers Goapmy®m poab HAa NPAKTHEDB, & MOTOMY

PascMOTPHEMD €ro '.

3 - o
Ecam A= —, TOrja, HasHBad yrolxth Najenld Xyia 2, # JIpYy-

<
rig mepembmnmA KoamuecTBa 0003HAUAL YEasareieMb (,), BMBeNs:

SIn %, . tg 2w, = oo

T. 0O,

: (b)

Dy =—

B A

Tanbe m3bp gopuyas (I) mpexpspymaro § mubems:
U,=38n ¢,.12 3, (¢)
®opuyaa (II) maers:
uy = 20, - (d)

Takuub 00pasoMD BHJEML, UTO, 3HAA H3B ONHTA %,, P,, Mo-
xenb onpexbaure & 1 e no dopuyrans (I) § 13.

Pascmorpbunuii cayuaif ecrs cayuadf raasmaro magzemis ’.

Bruncaenie £ ¥ & MOEEO COBePMATH M0 CIBIyWIIEMD GOPNyIAM:

<, :
1) Ecas u, <2- 70, BHUACIMBD CHAYala BCHOMOTaTeJbHEMH
1

yroas m mo Qopuyrb: tg pt = tg 4,.V co8 2u,,

\ 910 ecTb cAyuall riaBHaro majeHia Jyua.
? Bes meiBogpr §§ 13, 14, 15 u 16 onwitoms nposspens: sKamemoms. Cu. An.

de ch. et de ph.3-me série T. X1X p. 206 — 342 244 cpesuRs METALIUUECKHX B+
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EMBeM©t:
tg 2e =sin "u.tg 2u,,

k* sin 2e = gin “4,.1g *u.1g u,.

2) Ecam uo>-}-, 10 1g pu=1g ¢, \/éos(w—Buo),'

k*.5in 2e == sin %4,.tg *u. tg (m— 2u, ).

17. Onpexbinys Temepp aMOINTYIH TpeIOMJIEHEHXD JyYeil.

IHoxoxmys cHAYalIa, qr0 pBYs MAeTH 0 AyUB, MOJAPH30BAHHOMD
Bb 1-MD asumyrbd, morpa mpu moMom: Gopmyir §§ 6, 9 1 13
HAXOJAMD:

: 3 .2cosz(cose--\/--1 sme)

__=—-—

COS 5. COS &+ U cos (u—-e)—l—\/—-z (Usm(u-—-—e)—cosz SlIls)

0TCHA
o 4 cos %
91 08 %~ U2+ 20 cos 4.Cos u (1)

Jta (opuyla jaeTh aMIIUTYAY KoaeGaBifi BH Iyuaxs, moaspH-
30BaHEHXD BB 1-Mb asmmyrd. [lia pasmocTu XoJa MOJIyIBMbB:

o ——-USIH_@__ (2)

COS ¢ - Ucosu

3By, crbpoBaTenpHo, OomepemacTh BTOpOe EoxeGamie, — ITona-

rai Bp (1) |
- |
‘/‘505 (P, + 7 -
o —— (a)
c08 (@, — -
; 4
IPAIEMD
tg® =cosusinw, (h)



| ‘/Sin (‘1"1‘_ "z—
(&) o4 o 18P = ’

pag eme (ct,)....cC0827%, =cosusinlw,,
TOTJ& MOJYYNMD: |

2 2 USIHQ Wy _
'-g‘ 00321"1

(1)
§ 13 naers:

G-t.g’r sine= Ucosu -+ Usinu \/ — 1;

nasuBad e AbHcrBmreisRHE yroab mpexoMAeHia r,, MOEHO 9Ty
¢gopMyay mpejcraBuTh BB CIBAyOmeEMD BHIbB:

ctg r,.8in i+ qV —1=Ucoswu+ Usinu ¥ et

OTEY XA

U cos « = sin 1.ctg r,. | )

- Usiny==q". ()
IIpr noMomu 9TAXT COOTHOMEN1H MOKHO UDPAZATH (OPMYIAMD
(1) = (2) ®uap Qopmyas Kerrerepa '; WMeHHO, MOZCTABIAA Bb
naxs () @ ([3), HAXOAHM®:

: 4 cos % . sin "1 :
91 = i *(4 4= 19 ) -+ ¢* sin’r,

(1. bis)

* KoanuecTBo g €CTh KOE®OUIIIEHTD IIOT 0L RIA.

t Wiedemaun’s Annalen. Bd. 1. S. 206.



SR L L ~
tg AP== P AR (2 his)

Taguyt 00pasoMd npedoxJeHHHE Ay4b eeTh YAIANTHYECEH MHOJIH-
pusoBanaHi '.
18. BHumcamyd aMnaugTyiy HpeIOMAGHAATO JyYd, NOJIADPH30BAH-

HAr0 BO BTOpoM® asmuyrh. Mwbews nmo §§ 9 mw 13 BB mpexmo-
I10:ROH1MA |

J=0,

ot 4k?* cos %

R e e

= K cos i4 U cos (2e—u)— Usin (2e—u).\/—1

cIBroBaTeIbHO -

GHGR "' 45 cos % :
I 2= k* cos ﬁi—FUﬂL—l—zUk? COS 7. COS (2e—u)’ ( ,)

Mojarag me
(/9
\/GOS ((pfz + '2') ‘
gr,= ¥V ————=, (a)
, w
cos (P~
rib
tg @, =co8 (Pe—u).sln 2, (b)
pan mo § 14 |
4
¢2:'§' = ","ﬁ
C1B10BATEIbHO
e .
tg 'l",= —_— ————';—- 9 (a)
' 8in (¢g+ =

t Meb HeH3BBCTHO, GbIAB AN MOAOGHBLY pe3y bTaTh NOBEPAEMD OMBITOMB.
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HId ele
cos 27, = 08 (2 —u ) 8in 2w, (a")
TOT L%
2 c0s? w, |
2 5 5,
9 k? cos? 7, ° (1)

ILndg pasHOCTH X01a TONYYaeMb:

Usin (e —w)—Fk?cos4.sin &
Usin(e—u)-+k* coss.sin ¢ *

tg A, = (11)

Yro6s npusecrm Qopuyin (I) w (II) kD BUgy Kerredepa,
BAJ0 MOJOEUTH
Ucsu=p, Usinu=gq, k.cos e=a, ksine==2>.
Taggyd 00pasoM’b MNOAyIaeMD BATBOTAYECEA MOJADH30BAHHKIE
Iy,

19. Ecam C me uyap, To BOipocs npepaaymaro § pasphbmaercs
cabryomans o6pasoms, — 14 BHUmCIeHIA ¢ HOJaraeyd CHAUAJA:
U cos w -+ CU* sin 4.8in 2u = Q* cos P
Usin u— CU” sin 4.¢08 2u + C cos® i.8in ¢ = Q* sin P;

0TCIJa HAXOJAME
U cos (2e—u) 4 CU* sin 4.8n° 2 (u— ¢) +
+ C cos® .8in 4.8in Qe = Q* cos (2e— P)
Usin (2e—u) + CU? sin 4. co8' 2 (u— e )—
— C co0s” 4.8in 4.¢08 2e = @’ gin (2¢ — P),

[pr moMomE 9TEX'® €00THOIER1H ‘HAXOLEN:

¢ _275 .08 ¢ (os e—sin &V —1) |
b cos ¢+ @2 cos (2 —P)—¢*sin (2e— P)y/—1°

cadBroBaTeabHO
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B 4k* cos % 2 _ (1
Wia k* cos %4 Q4 2k*Q* cos i.cos (2s— P) ° (3 )

Ho ecam noaomEMT:

QI

t ® = : oo
;g Yooki.cont ()
Torja mocaB mpoeroro mpeoOpa30BAHIA MOXYIAM'B:
0 2 COS leg
g 2= ) S (a)
k?* coS *1'q

14 sHumcaenid +, MO®HO JaTh (opMyxy, AHAXOTEUBYI TOH,
KOTOPaA NOIYUOHA JIA .
JLb#cTBATENBHO, TOJOEAMD:

gin 2w,.008 (95— P)=1g @', (b)
Brunciaa
1--tg @', 1 14+1t2@,

rafigend fio pasybieHim pPesyIBTATOBD:

cos (@', + —
tg'r'2=‘/ -4> (¢)

cos (@' ,— —E-)

— (opuyaa amarormunag (@' ) upepbEAymaro maparpada.

Ecau exbraexs C=0, 1o cefiuacs madgemnsia dopuyin o6pa-
TaTcd Bb (OPMYAH TpeAbAAymArLo maparpada.

20. Pas6epems Temepsr caydail, EKorja CBBTH MAETH H3D IO-
rjomanmei CpeiH BB HENOTAOMALILYH. |

IIycts 4 6yIeTs yrodb Oajenid, r—IpeJXoMIeHld; TOILa MOKHO
TOJOKUTH, COIIacHO § 13:

sSin 7

sin 4 = 35 (cos‘_'"e-——\/—_—-_ln. sin ). ()



oS 1 = -g—[eos (e-—u)—'\/i_z sin(e-—-—w)-] 8),

{1

OpAYeMd Kk, € NOCTOAHEHA EKoaddyecrsa, a U @ « mepemBHEHA.
J3p HanMCAHHHXD COOTHONEHIH HAXO0J]AMD:

U?cos 2u =Fk* cos 2 —gin’r :
U’ sin 2u =k’ 8in e ‘ (1)

100
sin’ 4 4+ co8’i = 1.
I tHcrearensEnE moEa3aTeNp npeieMieHid ompexbinms crbrymn-
M 06pa30Ms.
Ypasnenie (/3), paspbiennoe ma (o) 1aerd:

onm

ctg . 8inr =Ucosu +y—1. Usinu,
HIH:

ctg 2,. SIn r 4 q. \/:1. = U cos u —l—\/:L U sin %,

rab 4, — pbiicremreasnmil yroas magemia, Orcmga:

: U cosu
e ‘%\. z . a8
. Ry - (7)
Onpexbaass m3b 9roif dopuyrn 4,, Halijews NowasaTeIs mpesoM-
; * S
JeHlA, PaBEHE OTHOMEAIl) —/—— .
SInr

21. 3ambrusb COOTHOMEHIA NpPEABHIYMATO §, WOAYUAEHD aM-
BIATYIH OTPAKEHHHXD W NPeJOMACHHHXD Ayuelf BB 000UXD a3EMYy-
TaX COBeDMEHHO ThMB=-ike HyTeMD, KAKNMD OWB ONIE HOIYIOHH
Bb §§ 13, 14, 17, 18 ¢ 19.

Wweano xaa nyued, mOAAPH3OBAHKEXD Bb TePBOMB AsuMyTd,
pMbBeMD (QopMyIH:

w=tg( £~ %) (1)

tg 4, = sin u.ftg 2u, (2)




Ipu 4N
COS 7 |

tgw‘l—— --ﬁ' | (3)

i cte f = cos . SR, (1)

MogH0 BHURCAATH h, HBAUE. [ToA0&RAND:

cos 2f, == €08 . SINL2W, (5)
ToT A hr=1g’t, (6)
Tanbe: | ;
2 cos* Wy |
9a g “1 _
g‘ GOS"I ti : | (.7)
E cos 7. Sin %
i e p3A0T Bl _
: tg3 U - cos7.COS (8)

Taa xyuel, noJapA30BAHHEKXD BO BTOPOMD A3HMYTD, pmhenb:

nemtg ()0 (10)
tgA, = SINL (2e— u). 1g2W, (11)
npH YeM®:
0, o o
ctg f,= €08 (2e — ). S QW (13)
TMas h, MOKHO gwbrp eme Qopuyly.
B =1g (14)
Tib cos 2t, = cos (Re— % ) SN W 4o (15)
Taxbe: ‘ .
Usme —_Jcosremi(e—u) _ (17)

i tg 3*2 -\= U cose k2eo8 T'Cé@( e—)




= i

SaMBrans, uro mpE sHBOAB mocABAEHEXD QopHyID WpegmoNara-
10ce C=20.

22, Hprroxuns malirensna Qopmyrx b phmerin cabiyomaro
Bonpoca, BB MpOXoLHTD Upe3h HMOIAOMAWMY ero cpexdny (ma
npawbpd ToHkifl IMCTOED MeTalia), Kotopad mNoMmbBmena BB He-
noraomabme# (mamp. BB B03xyXB). Ompexbrars amnaaTyry @ da-
3y Jyya, BHIEJIMaro M35 NOrXomapmed CpejHEH.

IIyers yroxs magesia NOJ ecth 4, aMIId-
TYAR Operoxigomaro ayda OA, norapa3oBaHHa-
r0 Bb TOMD HIX APYIOMB H3D TIABHHXD a3uMY-
‘TOBB, OYAYTH COOTBBTCTBEHHO ¢, W ¢, AMIIH-
TYAH Bumepmaro Iyua AJ'—g.' n g,', mpa-
HEMad samajaomii ayss O4; torga, ecas G, 1 @, '63*;[3"1"1. aM-
IIATYAH BEHIeAMAT0 Ay4a, coorBBreTByHmaro magabmeny JO (ax-
IIMUTYAA EOTOparo upuHEMaerca 3a 1-nmy), mmbems:

G1=9i-911 H Ga=92'921'

HlogcraBrad 3suadenld g,, g, #3b §§ 17 m 18, a 3mauenis

gy W g, w3p § 21, HAXOMUMD WO ympomeHin:

Siﬂ 2@1
Gi S 2 ) (])
cos? 7,
Sin 2w '
G‘z o : . ( 2
cos? 7,

Jaa passocri (as3p BaXOLEMb:

D,=d,44d,' ¥ D,=4,+4",, .rat

Usin u COS 7. Sin %
tgé\1—""—-—- i D g tga\xl'—” 3
cos ¢+ Ucosu U-cosr.cosu

U sin (e—u) —k*cos . sin e
Ucos(e—u)—Fk*coss.coss °

tgé\i_

b } Bl Using—Fk* cos r. sin (s —u)
g R UCOSE——kQGOS?‘. cos_(a—u)'
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Janbrant eme oxHy GopmMyay, KOTOPOW HHES BOCHOIB3YeMCA.
Pasgbasa (2) opuyny macroamaro mnaparpaga Ba (1), mwbems:

GQ Sin < Wy COSQ T\ (a')
G, sin2w, 08’7,
R

23. Tarsp-gars BeB 1hia Oonbe (mempospausma) mim membe
(1po3paynsd ) NOPIOMANTS Hagawmii Ba HOXD CBBISB, TO Popuy-
15 §§ 13 — 22 ioxasmsalT®, 4TO 0TPAKEHieMD H UpPeIOMICHIEND
¢BbTb ‘BOOOMmE MOJ/DPH3YETCA 9IAMNTAYECEN B0 BCBX'D H30TPOIHEX'D
rbIaxb; HO ecan yroah e, a CIBLOLATENRHO M % 0UCHD Maib HIH

HY1b, TO IyUb NOXADH3YeTCA OpAMOIEEEiHO.

I Takb, kaoscoas cpeduna 004%CHE TAPAKMEPUIOEAHNLCH 06Y-~
ma xoed puwienmamu 1 ki (§ 13).

Ecm =0, 1o ¢opuyrn §§ 13—22 mepexogzars Bb ¢opuy-
I8 Qpssend, EOTOPHA COPABEIIABH TOJABKO AJA HBROTODPHXE Cpe-
1aus . Opedumnvl, cuumaemvia npo3pauHvlmu, TAPAK MEPUBYIOM-
cA ouenv Maavims & (@ CABLOBATENBLO U %), G HENPOIPAYHLLA
( memaaave vanp.) Oosvuwiums e (uwanm w). JHia mopbpem cibramd-
saro cefluach sakiowenmis, s cGpamycs &b HaGloiexiaxb Hawe-
Ha, NPOUSBEJEHHHMD UMD HALb NBIHND pAXOMD TBEDANXD A HHJ-
kaxbd Thab. slaMeHd mpodsBOWASL CBOM HAOMOJeHIA ¢b IBABIO
morbpath (opuyas Homm Jig. npospausnxs. epejurs (§ 9), HO
He JJ4 CpejimHDb, MOTJIO0] A0IIAXD CHBT (§8 13—-22). Ero na-
GaOfeHIA COLep®ATD NAHEHA W JA4 Hamero caysad. Mwewno: xu4
ompenbienia k u & Heo0XxoxmMb LA6HIT cayuaw Madewif; MpH
9TOM'b I0JXe3HO 3aMBrurs, uro Koeguulienrs e Jhamena ecrp namsp
1 (§ 8) o OB HANB He Eyxent. HaGrogenis amena IanTD 4,
(yroas moamodl moaapmsamin) u @, (§ 16).

1 JKamens wamess TOaABKO AB2 Tbhaa MOA06HAaro poAa: KBACHBl W MEHHJHTE.

Ann. de ch. et de ph. 3 s T. 29, pp. 263—304
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PascmarpmBag 4, ® @D, rabmus Hawers', mommo BELBIE, 4TO
BBHOTOPE - B3% HUX'B JaBH ReTOUHO; HMERHO, OB C00TBBTCTBYMTSH
pasgocTd X0Ja 000AXD OTPaKeHEHXD Jyded, pasnoif me */, pimau
BOMLH, a BeanuuEb mberoxpko wenbmed, Bee 91o aBCROIBEO BIig-
€T’ Ha& pe3yIbTard, EO ecam ouperbidts ¢ # D, MPOCTHMD HH-
TePUOINPOBAHIEN's, TO HoAydaTeA GoaBe TouEHA gmCIa, MaJo,
BIPOYeM'b, OTINYANNIACA OTDH NpeihHALYUEXb.

Bors rabimma &k m e jpaa RBEOTODHXB CpeLHED °.

HASBAHIE TBIA. k : P D,
el Sl -t dpadb e L 9B TR S 0
ATMATS. . ... o o 2 ANRES DL, e B, ool D0
O6xanra npospaunas 2,36487 4°21'31". 67, 2°84!

Il rasugosnil muars 1,44 134 0°31°19". 35°15',  (0°38'
®umarraacs (Gui- | ' _
mant.). ... U1,9180% 1°42"4", 50°44",  1°8'24".
Crerno (moK. mpe.. |
1,487) . . . '1,48712 0°32'33" 56°5',  (°23'38"
DIAIoNs oo oo r e did 72 0%y @243/ 26 " . i DA D e ASREAL T,
Ormermmil omazs . 1,62235 2°20'1".  58°28',  1°36'35"
Bodig 11, <0, (U0 0N05), 399 0020119", " 537", 0°16'
Jlapanjosadaccentia 1,4619 0°9'33". 55°37'407,0°7
PﬁG’PB.Op’B 10JyTOPA-

xzopacraro xerbsa. 1,3723 0°48'20". 53°55', 1°14
Pea,.ubrap%_ npo- _'

gpavyBmE. .. . . 2,427  11°4’. 67°45',  6°5'

I Ann. de Ch. et de Ph. 3-me série. T. 29. -
2 Aas BpluHCAGHIE cayxuan @opmyasi (¢); (d) § 16 = (1) § 13.
S Boabe TOuHplA uncaa cyTh: ‘Fy==604 31" Phy5=>002324/.
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Buueada ¢b 9vamm ko Ppdunieniann HBROTOPHA pabimenia fha-
weua, 4 BameNh, UTO HA6A00eHA COULIACYIOMCA AYNUE €8 NPEOAA-
saexoimu gopmyaamu (§ 15), 1hus Cb popuysann Komn (§ 9).

Bords paa cpuwbpa rabidmas

Haspanie THAD. Yrasl Ha6ao- ®op.  Mpess. H—K. H.—II.
' pagenig. aene ©. K ®Op-
W s et m——_p—— e et — — S, . r—

Kiwgr . . s« 19 13°30' 13°17 18°31" 413" —1'
-40  12°13' 11°23' 11°38' 450" 435
69° 92057  2°15' 2°2' +39" 45
62° 3°18' 8°54' 8°38' 86 —20'

[Ipospaunas 00-
WA - s GO 4°36" 4°8' 4°13' +28' 238
64° 5991 5°27  5°32" —6'. 1l

I1 saBuKoBR -

mmats . . . D130 3°50" '3°85" 3°3%’ 415 413’
54°15" 11°88' 1989 1M1’ L8t

Oxaats (Guinant) 60°30° gogt 1931 1°39' 32" 424
55’ 2°45' 290’ 92°53' —b' —8

Crerap' IOK. ' .

i i O R o S 6 M
H8° §Rgd TNgen = gty — 48" %0
54° 909’ 3°17%7" 8°17 —8' ~§

Apuoy. cpegree omubox® 49 +3'

Mg Tiald@ra, OPHEHHAT0 0UaIad  DEAIBrapa BHUACJACHIA [alXd
ro:e mopoGume pesyABTATH, UPAUCHD AJE TPEeXD HASBIMHHND TBIB
prupcisica tg @, Ho me yroad .

— T

T e ———

1 Jia crexia B3aTel Oblad Goate TOUHBIA apauenin gy 1 Po. Cu. YpPeABHAYUIYTO

rabanny.
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Hars mpamBps npusefy JABa cayuyad JIad ordesnaro omaia, JLid
4=253°30" n jaax +=060° Buumc’enis jJaim Bb 1-MB ciydab
tg @ =0,0383 1 B0 2-up, cayvab tg @ =0,0729, a nabiogenis:
0,0362 u 0,0738. Kpowb npuBejeHAHX cIVYaeRh A BHUYHCIATD
i JIpyrie. |

Jdaa mosbprn Bo3MomHOCTH NpEMBHERIA mpelTOBERAHXD  Pop-
MyID Kb KAJROCTAMD, & BHUMCINIL Mokazare’eil mpeloMIeHig HXB
no gopmyrs () § 17, woropaa pgaern pbicrurerbumif yroas

sin ¢

nperoMiIeHid r,, a 3arbub MOKasarelh TpeJoMIeHid = o . Brun-
0

CIeHlA JAald YACIA TORJECTBeHHHA CT TT)MH KOTOPHA NPHBOX AT
Mamens'. Bors npumbph:

H a opa- &
Boaa. Jara poran Pacrsops moayrop Crexi0 u BOAA.

9CCEHNIIA. IJG]_)HCTHI‘O HKeab3a.
Ha6aogenie . . 1,333 1,462 1,372 1,091
Buumcienie ., . 1,332 1,462 1,342 1,091.

To-me panTd> B pasmocT:m $a3s; coBmagenie ¢b HAGIOIeHIAME
Tak0e-#ke, Eakdb M BD CAyyah 'asuMyTOBD, HOPHE 9TOMB TOJBEO HAJLO0

3aMBTUTH, UTO. y shamena rxasmamii cayuaif. coorsbrersyers pasmHo-

| L 3\ A
cTH (a3h, paBHOil 5 > & Y Memd —, caIbroBaTelpH0 pasHocTa Gasn,

BHUNCIEHAHA M0 OpeflaracMHMD MHOW (opuyZaws, o0paTaATCA BB

ox T OITk
mameuomma, eCIM HXD BHUECTH 3D 2, TAEb-KakD — =2, —

A A
4 5 B 5 TpuEATA § dhaverna sa egumgny aziueftaod whpw.

pnroxens emp dopuy.as § 22 k3 EBEOTOPHMD HaOdI0LeHi-
ans Hpuage.

Ha6apgenie Hagp 30X0TOMB a0 IBAARe:
== 7048, @, L ="42%10%";

I Annales de Ch. et de Ph. 3-ieme série. T. 31, pp. 165--187.
* Pogg. Ann. Bd. CXIX. S. 383.



(p oThMA JABHHMA AaX0JEME:

. _ 95456, ¢=83%4.

AHO H3D naaoenill, ocymecTBABIIEXD dopuyay

Bagpcaayd O
xp IiBuBEe ORHO, cooTBBT-

(a) § 22; BO3bMEMD p3b pAA% JAHBH

cTBYOME ¢ = 1 0° Wubexd
G, ,
B = arctg 7 = 45°41




