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OPOTOKOID 3ACBIARIA

MATEMATHYECKATO OBMECTBA, COCTOAMATro IPH JMUEPA-
TOPCKEOM® XAPBEOBCKOMD YHHBEPCHTET?H,
8-10 cEHTABPA 1880 roja.

ey

I pucyrerrosana: B, T', Mumenensif, . M. JTexapio, K. A, Ang-
peess, M. ©. Hosasnceiff, M. C. Koceaxo, I'. B. Jesmugiif, 10,
H. Mopososs, A. K. Ioropbago, II. M. Pyguess.

pepchaareascrsosass B, I'. Wumenenxii.

o orxpuria sachbyamia cexperapems GHID MPOUYATAHD OTUETH
0 JbarexsmocTH 06mecTBa 3a ucTemmlﬁ 1879 -—— 80-# axapemn-
uecklf ropm,

O6cymgaamcs mBps jaa yemiesid samarif obmecrsa mompocamn
neparornyeckuun, upmuend M. ©. Komaxsckilf mpepzomaxs mpes-
CTaBATH BB OfH0 B3B Oammaiimmxt 3achjamiit pasGops H'BEOTopHx'L
9ICMeHTADHHXD YUeOHHEOBD N0 MaTeMardcd.

O6cyEaanca Bompoeh 00D yeraHoBJemin cHomexilf ¢b yuemwmn
o6mecTsaME W OTJBJABHHME YUCHHMH, UPHYEND NOCTAHOBIEHO:

1. Pasociats jBa mepBHxD BHOyeka «CooOmenii» oGmecrsa
yUeHEND 00mecTBAMB, DPEJAENIAND MATEMATAYECKEXD HYPHAIOBD W
OTLBABREME JUGHHMB IO yemoTphEil KoMETeTA.

CooGmenisz. 1880.



Mgl
2. Cxarb BberoxbE0 3x3ennaaposs «Coolmeniii» o0mecTBa KoMy
1060 W3 KEErONPOAABIEBD A7 NPOAKM. |

Bt round sachpamia mpousseiens Osid, MOCPeACTBOMD BBEDH-
Tof 00JAYM T0J0COBB, BHGOPH BB PACHOPANATEABHHE KOMATETD,
npavens w3bpapH cibpyomis amma: npeichiarelent obmecTBa—
B. I'. Hnweneysii; rosapumann npeschiavers — A. I IHum-
%065 n K., A. Andpeess; cexperapens — I'. B, Jeauyxii.




Hpuaocorcenia.

U3BIEYEHIE U3D OTYETA

9 ABATEABHOCTH MNATEMATHUYECEATO OBIIECTBA, CO0CTOA-
mMATO UPH AMOEPATOPCEOMS XAPLEOBCKEOMD YHUBEPCHTETS,
38 1879—80 roxns.

Cornacao maparpagans 2 m 4 ycraa o6mectsa, Iuna, Enbo-
mis npaBo OWTh UieHAMB ero Gess m3Gpamis, coGpaluch Bb mpej-
sapuTensHOe 3achzamie S-ro cemrabpa 1879 roga. Bw aroms 3a-
ehranin GHAD COCTABIERD DACHOPAIMTEILEHA LKOMETETH, KOTOPOMY
# OH10 mopyueHo BejeHie AbIb olmecTBa.

Bp crbpyomia isa sachjania coctaBb 001ecTBA GHID HOmOX-
HEED BHOBh N30DAHEHMHM UIeHAMH, & BHOCIBICTBIA KD HeMy mpu-
COeJUARICA, BD Kadecrsh uiema Oeyb m3bpapid, mOCTymmBmiil BEOBE
EpENofaBATeION  XapbEOBCKaro yamBepemrera I. B, Jlepumgiii,
sunh J0NEATH Ccero YHEBODCHTETA N0 Kaee[ph acrpomomim.

Bv macroamee Bpeud 06ecTRo COCTONTH ESD 23 Wiez0BT, U3
soropuxb 10 Gesp mabpania m 13 wusGpasnHe BS Tevesie roga.

JABarexsnocth 00mecrsa COCTOA1a TIABHHMB 00Da30ND Bb yde-
auxS 3achlapiaxb, Bb EOTOPHX'D 3IATAJACh N BHCAYMABAIUCH CO-
o6menis, Bp TeueHie NEHYBMAr0 roja, T. €. ¢b 8 - To ceHTadpa
uo 7-e ampbaa, obmecro mwbkao 10 raguxs sachbramif, uss ko-
TOPHXT 0JH0 UPEIBAPETEALEOE, S 0UEPEJBHXD U 0710 SECTPEHHOE.
Jackaanig st cocrasiaauck no wbpb Banoumrenia gbab E BD HAXE
BH TeYeEie Beero roja Omao cxbirame 22 coolmenid.

Coobuenia. 1880.
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Kpont uaenmoss, o6mectso 3achiamia mochbmans H NOCTOPOEELA
auna, OcoGenmmi mETepecd KD JABIy o0mecTBa BHREASHBAIL CTY-
JeHTH (Qusmro-maremarTnyeckaro (arKyIbrera, EOTODHE B EauecTBb
caymarenef cabamim BCeTAA €5 GOIBMIIMD BHEMAHIEMD EagD 34
CAMEIMA COOOMmEHIAME, Takh W 38 BO3HUEABIIUMH [0 LOBOAY HXB
copBmamiaMm m upeniAMu Me®IY UIeHAME 06mECTBA.

Ilpexnerann cooOmenidi OEJIE TJABAEND 00pa3oMb BONPOCH IO
upcroii m mpugiajmoif maremarueB u 9Tm Coolmenia abraxmch He
TOIBEO Tpodeccopans YHEBEDCHTETA, N0 HEALIATHBT KOTOPHXS BO3-
BUKJO0 061iecTBO, HO W UienaMiu, M30DAHEHME BHOCLBICTBIN, I Jame
Junang mocroponanMu. MoEHO cEasaTh, 9r0 9TOK CTOPOHOH cBoei
Abareasuocrn o6mecTso BB jgocrartounof MBpb yaoBaeTBOPAIO BB
9TOMD rogy oxHoif m3p cCBOUX® ILBiell, mpejmoNOEeHHHXD> BB €ro
yerast.

Yro xacaerca pgpyroif mbapm, sapariif Bompocamm megarormye-
CEEMI, T0 005 Hell HeAB3A CKA3ATH TOTO - ke CAMATO; HO MOEHO
napbarsed, uro BE Oyiymee Bpems JbATelsHOCTH 00mECTBA I0-
IyunTh HaZJdemamee passuTie M Bb BTOMD Hampaslenid. 3a ocy-
mecTienie Tagodl HAZeAIH TOBOPHTD T0, UT0 Bh YAclb UICHOBD
00mecTBa  HAXOIWTCA GOJBMEHCTBO IT. IELATOTOBB, COCTOAMEXD
IpenojaBaTe AN BH CPOJHAXD YUeOHHXD B3aBejenigxhb XapbKoBa,
W3b EOTOPHXD ‘WBKOTOPHE J®E H BH 9TONB T0Ly H3Iaraidm obme-
CTBY CBOE COOGu[eHId. :

Bupouend mymmo sambrars, UT0 ® BB HCTEKMEMD ToAy OHIR
y&e crblaunl DOUKTEN C000menid mo BONPOCAND 9 IeMEHTAPHHND
I Bb EbroTopodl cremen: meATOrAUECKEMD, UACTIH OCHOBAHHHA HA
amynoff mmmiiaTueb coofmaBmaro, vAcIi A6 3AUMCTBOBAHHHA H3B
ROPpPeCnon enIin. '

Caxo cc6ol WMORATHO, UTO, BB KOPOTEill mepioxd cymecrroBanid
06mecTBa, 0HO He MOTIO ycranosath Goxbe miam menbe oGmMEPHEXD
BEBmAEAXD CHONeRiE HE € APYIAMH YUEHHMH 00MECTBAME, HA CB
orpbabmENE IEmamd. Ho m3b mporokoxosd 3achiamili ofmectsa




= B ==

om0 BErbTH, UTO HAYATO TAKEXS cHomemidf yme moxomeno. Taks,
wiuecTB0  QUBMUECEAXD # 6CTECTBOHHHXD HAayED BB Bopao (Seo-
evi des sciences physiques et naturelles de Bordeaux) upegio-
&x10 mamemy o6mectsy 4pe3s npodeccopa B. T'. Mumenensaro
seranoBats o6ubms mapamii. Ilpodeccops J. Graindorge Bn JwT-
vaxd npoeranrs yuenyio 3awbrey ranme B, I'. Wwmenensomy, mpo-
c& coobmure ee obmecrBy. Kpowb moro kb oOmecTBy yme. o6pa-
WAJNCH NICHMEHHo W HBKOTOPHe H3D HAMEUXD COOTeUECTBEHAMEOBD,
pETepecyomieca MaTeMATHYCCKUME HAYEAME ¥ UXB ycobxamu.

Ecan upumare BO BHEMAmie, 4T0 X0 CEro BpeMeHm Hamle obme-
€TBO He 3a4BHIO eme o ce(b HEKABAND NEYATAHMT H3JAHIieMD K
910, BeaBjCcTBie 9TOTO, CaMOe CYMECTBOBAHIS 6r0 0CTAETCA MHOLMMB
COBEDUICHHO HEW3BBCTHHMD, T0 YEA3AHHHND celuach HAYAIOND BHBI-
HOXD cHomenif o0imecTBO MOMLETH O0CTABATHCA KAKD HeXb3d Gorbe
A0BOJBHHM.

MarepialbEHXs CpeiCTRDs 00mecrBo He HMBI0O X0 CHXB WOPB
EEEAEAXD, TAEB-EAKD HEe MOAYYalo BD TeueHie rojxa HA CyOcH[IH,
BB NOEePTBOBaHil, a 0043aTeIBEATO0 UIEHCEATO B3HOCA 1O YCTABY
ofmecTBa He CYIIECTBYETb.

Corzacmo 9 mnaparpady yerama, mporTowoln sachpamiil o6mecTsa
neyaraJuch BB YUGHHXb Salmckaxs yumpepemrera. CooGmenia, mpex -
CTABIGRHHA TOCHOJAME pedepeHTaMI BD PYROOMCAXD B HemMBBIiA
3HAUNTEIBHAT0 00BOMA, OGIM TAKEKe Hamevuarams Buberh ¢b mpo-
TOEOIAMH, KAKD COCTABIAOMIA, Bb BHLY KDATEOCTH NOCABIHAXS,
EXD eCTEeCTBEHHOE M HE00XOJMMOe JONMOAHEHIe,

OrgbibaEe OTTHCEH HANEUATAHHHXB TAKEHMB 06pasoMb TPYAOBH
ofmecTBa COPOMOPOBANH MO PACHOPAEEAin EoMnrera BH BB Te-
TpaJEd U BHOYMEHH BH cBBTd 001 HasBanieMd «Coobmenilf m
npoTOE0I0BD 3achiamif maremarmueckaro obmeersa», Ilepsuil BH-
nycEs o6HzMaeTd jbarerbocrTs ofmecrsa BO BTOPYH NOJOBAAY
1879 roga, a Bropoll — Bp mepeyw moxosmay 1880 roja.
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Taknub 00pasonb, He CMOTPA HA QTCYTCTBie MarTepiaibHHXDB
CpeJCTBE, OO0mectBo Hame HMbelH Teneph BO3UOKHOCTH 00MBAM-
BATH €BOG H3JaHie Ha H3JaBid JPYraxh OGHECTBD, JCTAHOBUTH Cb
mocabgmruvu Goibe NpaBHIBHKA CHOMEHIA ¥ BooOme O0GPATATH Ba
¢B0K0 XBATEIBHOCTH BHEMAHIe JIUIF, UATAKHINXD MATeNATHIECKLS
coumHeHia u MATEPeCyOmEXcA yenbxaMm y Each 9rell orpacam
BHAB1A.

Takopa Omia jbarTexpnocTs ofmecTBa BD NepBHI rofnh ero cy-
mecTBoBania, Ilolomennoe Tarmub 06pasoMb HAYALQ IL0JaeTs, Ea=-
&ered, Bmajemly ha npeycubanie o6mecrTsa . BE GYAYUII® LOLH.




MATEMATHYECEAA TEOPIA

ZBIEHIK OTPAREHIA M NPEJOMJIEAIA ]IUJIHPﬂ3OBABHAI'OH
CBBTA HA TPAHHIDAXD H30TPOUHHXD CPEIHHD.

A. II. T'pysunyosa.
i

1. CebroBua BoJEH, pacupocTpasdbIjiacd B mpospaysod #30-
tponrodf  cpepued, CoxpaEAwTT EAaED CBO@ HAMpaBledie, A Takbh U
sanpA®ensocTh ® (asy wolebanifi sPEpeHXD UYACTHOD HA CROUX'D
WOBEDXHOCTAXD; BO IPH uepexond mss ofHOH cpejHEH BB APYryio
o8B m3wBHANTD KakD BaNpaBIeHie, BLOJb BOTOPAro mepexbmanred,
Tak'h H HANDAKEHEROCTH ¢b - (asolt RoaeGamidf ; cBOMXD YACTRID.
Oopepbaenie -3akonoBd o6ouxh 9rxb m3wBienif Bs  (opud uo
B03M0®AOCTH npocrod, mo corepmenno Toumod m ofmelf, uw cocra-
BETH LBab macroamed crarhm. ITH 3aR0HH H3BBCTHH, HO CHOCOGH
8XB BHBOJA HEZOCTATONHH—OJHK 10 Matod crporocr ocaopanii,
84 R0TOPHXB TOKOATCA STH BHBOJH, JPYrie 00 TPYAAOCTA CBoeH;
20TH NOYEMY A CUHTA0 NoXe3dsMb pBmUTH BTy 8azauy CHOBA.

Rigb ckasamo, 3agofH 0TpameHis W mperowxenid jaBro m3pber-

8H; UePBHE H3b EUXD, UMEHHO — 33KOHH, OTHOCAMIicCHA JIO HALDAB-

zenifl cBBTOBHXD BOAWD, u3BbCTHH yme aaBao '; reopermveckd (na

! 3asomer oTpamenia Gbtam mssberHpl eme gpesHmwb.  Cu. Poggendorff’s Ge-
schichte der Physik, p. 23; a sasons upeaouaenis rafizews Jexaprows vs 1637 r.;
e Tawmn-xe, crp. 311 :

Coo6umeria. 1880. i
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0CHOBaHIm mpejmoXoxkenidt Teopim BoamoGGpA3HHXB® JBHMeHid) oHE
6uam BuBegemH Bb mepsuii pass [wifremcoms ' b 1690 rony;
YT0 Xe KacaeTcd 10 BTODHXD 3aEOHOBT naupamensocred m dasn,
T0 OHH HafifenH CPABRUTEIBHO 0UeNb HefaBHO, MMeRHO—— Dpaterents ’,
Bp 1819 rogy, xora ux® crapaxmcs oupegbiats eme Jaubeprs
o moroms (1817) YOure., Baronm, nalireusne ®psuesems, Ouad
npnbxruEenane; Gorbe e TOUHHNMD 3HAHIEND HX'D (bwmma 00s13a1a
Komz (1830) °.

JaKOEH HANDABIEHiA OTpAREHHHXD U HPOXOMICHHHX'H BOJIHD BH-
XOLATH HENOCPeACTBOHHO H3% QCHOBAHED mpeimolomenif Teopin
BOAROOGPA3HHXE JBHKEHiH, BOT® mouemy omm Onam maijems Teo-
POTHYECKH TOTYACH-&e, EAED TONBKO OHJa MHpeflokesa Teopid
RoJe6aTe IBRHXD JBEEEHiH, cakb Teopid cBBTOBHXD ABXenidl; Heab3A
TOr0-XKe CEa3aTh 0 3aKoHaxs Hampamernocredl m (aswp; — Hadimo-
IeHig HaUpAmenAocTed OTpAmOUHHXD U UDEOMICHHHXD Xyded me-
cpapmenno Gorbe TpyrEma, ubud HaOIOJeHid Hampasienid, ne
AaBaJH Bo3MomHoCTH HaliTh 3aroEH E3wbeniii manmpamemmocredl my-
TeM'h ONWTa, BeXBACTBIe Uero CKasaHuse 3aKoHH Halgens Owid
CHAYAJA NyTEeND TEOPETHUECKEXD pascymienii, a yme sa-rbus mpo-
W3BeJOHA OHIA OUHTHAA HX'B TPOBBpEA,

Tawuns cOpasous Bb HareMarThueckold (QusHED 3aK0HH OTpaKe-
Hif W mpeloMiedis cpbra Ha TPAHNNAX'D H30TPOUNEXD CPefHHD
BEBOJATD 06HEHOBeRHO (&ponB Komn) orpBasao oxan ' (3akoms
HampaBienia ) o1 ApYrEXD (3akons manpamenmocred m dazn) B
AAA PAsINUHHXB ' CPeiHHD PA3AWUL0, XOTA CBWHA ABICHIA Cyuie-
cTBYOTH coBmbero. 3iber ®e Oyjers UDPERAOECHD UpPOCTOR emo-
co0b ofHOBpeMCHEAPO HXB BHBOJR W8 OJHED W TBXB-me Hadta Ib

! Cu. ero Traité de la lumigre.

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

3 Cu. manp. 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—68; 676 —691; 727 —730.

4 T. e. npospaunsixs OTABABHO OTDH HEUPO3PAUHBIXBs
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» 51715 JaEH 3aEONH, ofmie BeBMT m30TPONBHMD CpEXUHAMT EARD
1p03paviEMb, Takb H Henpospaumsmb. Ho npempe, ubms mepeiirm
£ 9TOMY BHBOLY, ToJXe3u0 jarh EKpaTkii ouepEb gaxpwbiimeit
seropin pasbupaemaro soupoca. Kakn ckasano uimre, ®pansas GHIT
sepsudi, namepmiil TeoperTHUCHEND MyTeND SAEOHE EANpA®ENHO-
cref oTpameHRHXS M HpEoMJeHHHXD Iydedl Ha TpamAmAXD W30-
TpensELD 0pospaussx® cpeamns. Ho opuyra Ppanerd Gsam ocuo-
S48 Ha BBKOTOPHXD OPPaHuueBiAX® H [LOUYIEAIAXD, KOTOPHA,
yReEbWEBD 00IHOCTH €P0 phmenid, né nosBoAwim emy npilit KD
Pe3yILTATAND, BIOAND oA TBe pRIACMHME OuHToMb. Howm gals mep-
sall qopuyan, Buoisb ovsbuanmis apremiams. Camb 0mb cHAYALA
#¢ N0Ka3alb BHBOA& CBOMXH pBuwenidi, a 1axd ToAbKO oCHOBaKid,
PIBOBOZCTBYACH EOTOPHMI, MOKHO UDIHTH KB IpeiIoMeBNHND AND
$opuyrays ', no nBCROIBKO BpeMemH Chycra OHD coubmumas [n7a
SPO3DAYHHXD CPeJMHD ]| 9TH joKasarerbcrsa. [lpyria Tokasare’s-
trga ero Gopuyas sans Bapows *, drrmarcraysesoms®, Difzendo-
pous *, Jasrons * u ap. |
Qopuyam, mpejlomenssd Iomw, XaoTh B3aKCHH OTpamemid e
T0JBE0 HA TPANANAXD NPO3PAYRHXD 1B, HO § WA TPAHANAXD
8pO3pavHare Ch Hempospadunmmb ° (HMEHHO C€b Meraliout). Ba-
T8¥% npepdokens Opau  pbmenia roro-me Bompoca I'pmaoms
(1837), mexogamuvs u3b Apyraxs ocmoanifi, wbus Komu, Hed-
wanous ° (1835), ocHoBusa molomenia Teopim KoToparo, CXoi-

* L. Comptes rendus de PAcad. de Paris. T. IX, p. 9, a goxasareascrsa: p,
%~ 691, p. 727 —730. Cp. raxxe 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 Phystk. S. 264.

¥ Comptes rendus. T. VIIL. p. 5563 — 561, ®opyyast crp. 559 u 560 me Goran

s=zmws: Komn.
* Mathematical papers, p. 243.

* Ueker den Einfluss der Krystallflichen bei der Retlection des Lichies
e § 3

1*
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BHA BH HBEOTODHXD UyEETAXD ¢b moJomeniamm rteopim Ppaners,
Bb APyrAXH OTAAYANTCA OTH HEXD.

Hagomems Bb mocabpsee Bpena (1878 ) 6mra mperuaomena Ho-
Bad meopia 1hxB-me apaenifi Kervexepons ', ocuoamia Eoropoil
X0Td #. BbpoATEH, HO He AoEasaBH. KB yOOMAHYTHMD aBTOpPAMD
Ey#E0 Dpubasars eme Jynissucra ® (1874 ), ustomasmaro cpas-
pureasao Teopin I'paaa n Komn, sai1bus Maks - Kyrioxa * (1834),
BuBejmaro u35b Qopuyss @paspeas Qopuyds, asariTHyHsA Popuy-
daxs Romn gaa MeTaJImdecEaro oTpamenis.

Kpowb mDepevucienfsx® aBTopoBh 0 MaTeMarmueckodl reopin
aplenifi orpamenia m mpe’omJeHia nucaxd eme apyrie. I ymoma-
ByIrb TOABEO Taasubimmxs mo moemy mmbuin ' '

Ilaga ypoGubiimare o6ospbma ocsopamid  Bamabimuxs uepeua-
CJeHBHXD Teopiil Momuo cocraBdTh TabJumy, BB KOTOPOH

u, v, W,

COCTaBIA0MIA Eole6anis BL0Jb KOODPIUBATEHXD oceH, 3a Kom mpH-
BATH HOpMAIh KB pasrpasmumBapued cpegdsn nrockoct® (0ch
2-0Bb), cabip njockocrd majenia ma 970 rpammn® (ock z-0BD)

B TepUeHAMEYIADE Kb NIOCKOCTE majfesis (och y-0Bb); Hadalo
X6 KCOPALEHATH Bb TOUEB majenia ayya; I'— musad cuia Kodebamii;

Yzz, Pyy, Pry

Japlenig BRoab ocefl £ n y EA eJuUENNy Oi0WMALH, NePOeHIWEY-
Aapuoh cooTHBTCTBONEO CCiMD & U y; ysasareds ( ), NOKA3H-
BAETH, UTO KOJM4ECTBA ordcCited Kb Bimued cpeguab, a yha-
gareab ( ) — KD vepxmedl. Am NORA3EBAETD DABEHCTBO  AMNIA-
Ty45, HO He KojeGamidl. dra TACIELA CIBAYOWAL: b

{ Wiedemann’s Annalen. Bd. I. S. 206. Bd. III. . 83.

2 Pogg. Aunalen Bd. CLIL. 8. 177.

3 Journal de mathématiques. t. VII (1842), pp. 217 —265. Opsrunaisnaro
MeMyapa f FeMOr'B A0CTAThb. :

4 Hanp. Lorenz sp Zeitschrift fiir Mathematik und Physik. Bd. XXII ( 1877 ).
S. 1 und S. 205.
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®poners. T,=T;A4Am (u),= Am (u),; Am (v),=Am®),;
YOPYTOCTh 06bIXD CpEimEd OfuHaKosa, ILIOTHOCTH Pa3Indna,
GopuyIH He JalTH pasHocTd (A3b H OTHOCATEA TOABEO Kb
IPO3DAUEHMD CPEIHHAND; KoIeGamias MOmepeunEA; COCTABAAN=
MAXD  He PA2CHATDUBAETD,

Bomu (u)g=(u)y (v)y=(0) (w),= (w),

(Au)o = (Au),, (Av), = (Av),, -(Aw)a = (Aw), .

Yupyrocrs W IIOTHOCTh PA3IMUAH., BBOJMTD IpOJOIBHEA
koaeGania, JTaers PasHoCTh (11&31).4 Pascuarpusaers 1 cryuail
HeNpo3pavHnXD (MeTalIEUGCKHXD) CPeLAHb.

Cpuas (u), = (“)1’ (v)o = (), (W), = (W),

(Paw), = (Prz )y, (Pyy)y=(Pyy)i, (Pry),=(Fry);.
Pasemarpusaers Bb cayuab (), = (u), a'(w),=(w),
IPOAOALHEE KoXeOaHid. YIpyroers UPHHAMAGTD O0JAHAKOBOI
Bb 00buxb cpeamnaxs. I[oMHHXD U 0EOHUATENPEEXD phmenii
He JaeTh, MeTALINUECKAXD CPELHHT He PAsCuaTpHBAeTh.
Hefiwanns (u)y=(u), (v)y=(v)y, (w)=(w),L,=T,
Yopyroers DpHHUNGeTH pasidyHol, HO NIOTHOCTH OFHAA-
KOBOKW; TPOLOJBHEXD ®odeGaniif He paseMaTpHBAETD; Y HTO
NI0CKOCTDh NOJAPMAANIM JyYa NEpUeHIUEYIAPHA Kb 0CmenpH-
munaexoif, He jaers pawbmenia ¢azs. Henpospaummxs cpe-
T¥HD He pa3cHarDPHBAELD.
Kerreneps (u)y= ()1 (0)y=(V)ys (W)p=(0)y, Ty=1T}.
Fasencmeo degopmayitc 9pupa 0EOIO OCH 2-08b, pa=
BEHCIBO CKOPOCMEN U CUAB NEPREHOUKYAAPHOILE KB N0
ciocmu pasdman. Ilpogoapunxb KoxeGanlf me pasemarTpm-
Bae1'h; AaeTh PasaocTh (azdb; HENPO3PAUHHIA* CPONUHH Pas-
cuorpbue. Ero (Qupuyis cromsH, XoTA MOIyrs OHUb UpH-

i A osravaers stbnems, Ul}eTepﬂ'BBHEMBIH KOaHuecTBaMu U, v, W, HPH nepexoAs

¥3% OAHOH CpejuHbl BH APYTyI0.



BeJleHH, Kakh ORE D0Kasarh, kG pbmemiaws Komm; npuan-
¥aers BD pascuerd JbiicTBia MarepialbEEXD YACTHIE.

3L

9. Iloka®emdb Teneph OCHOBAHIA HOBAr0o MPOCTOT0 X OOMATO
cuocoba pbmenia 8azaym, cocrodmell BH  onpexbleHlm 3aEOHOBD
OTpaKeHiA W UpeloMaeHid cBbra Ba IpaHMNAXD H30TPOUAHXD Cpe-
punh, Jlonyckad HenpepwRBEOCTH H3MBHEHIH ympyraxb CoIb HpH
nepexojh ®3b onuod CpejEEH BbL JPYLYD A HA3HBAA

X, ¥y

OCTABIARMIA MO0 EOOPIUNATHHMT O0CANE YOPYraro JaBledis Ba
pIeMesTs NOBePXHOCTH pasgbia CpejuHD €O €TOPOHH NepBoif cpe-
AnHE (fa4 ACHOCTH — HEZEEH ), a

1 ' f
b el il
N01008HA He COCTABISWIIIA JXAaBICHId CO CTOPOEH BTOpOH cpeiwHH

(Bepxueil) Ha TOTEH-E®e SIEMEHTD INOBEPXHOCTH, HA& OCHOBAHIA pa-
BERCTBA  JaBiaenil mmbens;

N e R
Y ==y
Z=1Z}
HO €CJH Ha30BeMD
b e

EOCHEYCH BAIpPaBAeHis HOPuaNa Kb NOBEDXHOCTH Dasjbaa cpennms,
EAUpPaBIeHHAT0 ,Bb BePXEND ( BIOPYO) CPeRUBY, TOTA& IDELLELY-
mwid ypaBEenid o6pararcs Bb cabiyomid ':

i Cu. Haup. Clebsch’a Theorie der Elasticitit fester Korper. S. 35.



e

A (Prz),+ B, (Pxy),+C,(Pxz),=A, (Pxz),+ :
+B, (Pzy), + 0, (Pzz),
A, (Pey)y 4+ B, (Pyy)y + C, (Pyz)y =4 (Pzy),+
+B, (Pyy), + C,(Pyz),
A, (Pzz),+ B, (Pyz), 4+ C, (Pez), = A, (Prz),+
+B, (Pys), + 0, (Paz), °

(1)

r1b
Prw, "Poy %

€Y1h COCTABIAOMIA BIOAb NPANOYTONBHHED OCed ROOpAHHATS JHDY-
[AXD CHNB, JBHCTBYOMUXD HA €JWHULY H0BEPXEOCTH BAYTPH Cpe-
aues (2, y, 2) coorvbreTBenso TepneHiukyaapEcE KoopaumaT-
PEMB ocamb; yeasarexds ( ), Ormocmréa kb nmmaed cpepmmk, a
(), &p Bepxued. :

Hpoub ypapmeniif (I) moxmo HanmeaTs eme TPynOy JCAOBHHX'B
ypasueniif, Haznpaa

w, v, w

Coe1aBIfOMIA CKOPOCTH KOZeGaHid JacTHLH BIOJb KOOPAMHATHHXD
0CeH, M0XkHO DpHEATH, 9TO

(W o= (U, |
()= ('),
(w')0=--(fw')l )

o

(11)

TH DABEHETBA, CYMECTBYON(iA §d Tpanumaxs ofBExs cpexmds,
BHDAKANTD Henpepbienocms mawbrenif koxebamiff vacTmms 6o
epemenu, upuuemd Ha pasercrsa (I) mommo cmorpBre, Kak® Ha
JCAOBIA HENPEPLIGHOCMU 6% NPOCIPAHCINGT,

Ypasresia (1) m (II) m cyrs pbmaomia BoHpPOCH.



. - ot

R ypasneniams (I) u (II) mago npu6aBuTh eme reoMeTpayeCcKos
yeaoBie, Bmpamfomee 7015 $aKTH, UTO ToUKa, AAA EoTopolt cmpa-
BeJMBH UpEIBHAYIIIA YCIOBif, NeXNTH Ha MOBEPXHOCTH pasybia
cpejuED U €cTh Takb HA3HBAENAA TOUEA HAjeRld ayua, 910 yeuo-
Bie ecTh cabayiomee:

A,x+ By-+Ce=0. (II1)

OHO0 ecTh ypaBHeHie MIOCEOCTH pasibla CpefmE® '.
8. Takp-Eagd

Pre, BRY cvisis

BHPAKAWTCA Bb Te0pid YUpYrocTd NOCPeLCTBOMD COCTABIAMIUIAXD
EoJe6apigd 9YaCTHUE, TO Haf0 BBECTH STH HOCABEAis,

Iyers BB T0uKy (@, ¥, #) UOBCPXHOCTH pasybia MAJanw D Bb
BepXxuell cperunh mioCKis BoimH, wacTEOH 9dapa, BL KOEXD Ko
Je6inTed mepueHfAEyIAPHO Kb Jy4awb; 9TH BOJHH DPa30BHOTH HA
rpananb 1B cacTeMH BOINB: OAHY — OTPAHEHAHXD, APYryl mpe-
JOMIEHHHXD; GpUYeMD, Eakt BE ToH, Taks M BB JApyrod, Epomsd
Jydell ¢b momepeyHHME KoieGamigmE, HA TPAEALB CpeLEdD MOIYTH
CyMeCTROBATE JY9A ¢b NpPOZOAEHHMM Eoxebamiamm ?, — Heo6xoxu-
MOCTH BLeAenid Jayuell ¢b upeLoJbHEME  KoZeGaHIAME OGYCIOBAH-
BaeTcA Kakh OGMHEOCTHI0 MAaTeMaTHueckaro phmeHia BOUpoca, Tagb,
Ea®eTcd, M CymMHOCTBIO 1Bia — HMERHO BB NPOJONBHHXTE K0Ie0a-
BIAXD 8akaluaerca JLHCTBIE WOBePXHOCTHAO CIOM,

Hagosens cocrapiawmis xoré6auis Bh majammeMd ayyb

Uy, v, W,
BD OTpaﬂiEBHOM’B Ch HOHGPBQHHMH ROJIEG&HLRMH:

'u', 3"9 'w':

1 flcno, uT0 WOA06HBIME MpeEANOAOXEHiEMD phiueBie Be TepAeTs CBoeR ofIBEoCTH.
2 Jydn ¢b MPOAOAbHBIMH KOAeGaHiaMu BBeaeHpl Komu.



¥% OTpAREHHOMD Cb IPOJOJBHHME R0JeOAniAME :
" " 4 : X ‘
U, U, W,
+% NPEIOMIEHHOMT € IOUEDEYRHME KOJeCamiaMA:
Uyy Vyy Wy,
¥% NPEIOMICHHOMD €B UPOAOALHEME KoJeGauigmns
Uigy Vigy Wiy
E0CHHYCH HApaBlenis EoxeGauil coorsbrcraenmo upess
’ ey e s ) T .
A, B,C;m,n,p; m,nw,p; m,n,p 1 m,n,op.;
4 EOCHHYCH Haupazﬂeﬂia CANHXD nyuedt
B

A, B, C; m,n, p m ﬂ,p, My By Pys My By Py

Torga sed w, v, w BmpaaaTca GJI'BJI,YIOHI,HM’I: 00pa3oMs:
u=A’.I.sin o (a;t—é‘) ‘;_ fv-’f——B'I sin .m): (wt—3);
w=C'. Lsin 27"- (ot — 8);
ey e (cot——J"), o' = I sm—— (wt-—é‘),
w'\-—»- p'. I'.sin % (w't—10");
2w

gL, sin — (@t — o8 WU R BT

(]

m"I".sm-—(SLt T e

w=-o-o-.|oo;

{ Oto ¢yTH yacTHRIE MRTErpaisl TBXDH AHGGEPEHIIAABHBIXD ypaBHEHil, KOTOpPHIA
CYWIECTBYIOTD AAf BCHXD TOUEKD BHYTPH CPEAHHD:




i e

2w
u,=m,. 1, sin (.Q.,t-fé\“); VB ucas o T s ot

([}

’w”=.......-.,

npr Yewt OykBaNE

’

R MERR E h l Uel  T

038296BH CO0TBBTCTRERHO aMIAATYAH BCBXD KoaeGaril, JAHHH BOJHD
B CKODOCTH HXB, & K0JUYECTBA

& &, iiusd
CYTh: |
0=Axz+ By+Cz
N &' =max +ny + pz
d=m"z+n"y+pz
J“am,x+nly —]—p‘é
L (’;\”== mll‘w+nlly +-p uz’
T. 6. PA3CTOARIA NIOCEAXH BOIEB OTH RAUANA KOODLUHATH, KOTO-

poe €ecTh TOUEA Hajeid,
4, Teneps sawhrumb, ITo CocTABAZMNIA Koaefanill wacTame Ha

rpanand Bb Bepxmed “cpefmah GyAyTs:
u*—{_—u'-{—u", ﬂ_“l“’l‘)""’"ﬂn, w+w'+w",
a BL HuEHei:
u1+uu’ 'U“+?3“, ‘wt+wia': :

[MojcTapifAds B3HAUEHIS %y ¥ W,es.... Bb BHDAEEHId JIA yODPY-
TAXD CHIb' W NpejuoiaTas, yro ynpyrocrs 9dupa ma Tpamumb
cpefuab OfRa M ta-me, ush ypasmenifl (1) w (II) § 2 maxogiws
DaBencTBa, KOTOPHA JOIHEH CYWECTBOBATH 114 BCBXb snauenii

1 Cwm. namp, Clebsch’a Theorie der El. 8. 48, npuuens ozuns xoeoounliesTs
MPUHATD 3ABCh PaBHLIMD 1-1b.



APTYYEHTOBD MO[h SAAKAMM CHEYCOBB H EOCHHYCOBT; I0ITOMY, HA-
Mead 9w apryments ‘6yksavu @, @',..., IoAmER EWBTH:

Pl I SRR 42000 (a).

JTH DABEHCTBA JOJENH CYUeCTBOBATH A1 BehX 3mauemiit Bpe-
¥end {, a mOTOMYy, moJaTad BB HAXD

=0,
HAXO1UMD:
===t M
3o - R e

e G e — i S

w
Elow b= 2
RS Tt 3 D T & St e

Ho acmo, uro

c1510BaTeIBHO W

a noromy (2) MoEHO HAUHCATH BDb BULB:

A=wr,  N'=Qr, A =Qr, ... (2 bis)

ris
==

e

Hogerapraa 8o (1), mxbews

Frab PNt 2
--—=..-——=-—-—m:-—i.=_i‘_. { (Ib]S)
w w \S)J w‘ 'S)‘l
e,” ,w == % nig
Ecxi reneps, moxbsyacs ypasaemiews (II1), mciioumus z u3s
5ciXB 0 M LOJICTABEMD Bb ypasaeaie (1 bis), To moxyumum pa-

BEECTBA BHJA

! T ects Bpema 0AHOrQ K04€6anis uaCTHIBL 2GMPas




My 4 Ny=M'z+N'y
CymecTBy0miA Upx BehXD 3EAUCHIAXD & H ¥ [ecaBacrsie ypas-
nenig (III)], a woromy
o M=% N=XN.'

cocraBrdag 9ru Koxmyecta M, N.... moayunMb YOTHpe pPaBeH-
CTBa, U3b KOTOPHXB AOCTATOYHO pascMoTpBTH 0jR0.
Pascuorpams paseacrso

u
|

__i

w

Aubens: ; .
w(qn‘0‘—4‘p‘)_= GJ' (AC‘_A‘C)!

® (njCl A Bnpa) = (RJ‘ (BC‘——B‘O),
W(n?llBl‘n—nlAl) i d’a (’ABaﬁAlB)'

Tak1l KaKb MHOZHTeAM ODPH @ Bb ILEHXD YACTAXD NpPOHOPLi0=
HaJBUE KOCWHYCAMb HARDarIeHig HOPMANA Kb DJOCKOCTE IpEI0N-
Aewia®, & MHOKETENE TPH @, Bb [PABHXB UaCTAXD— KOCHHFCAND
HdHPHBHeulﬂ BOpNAla EI DA0CKOCTH UAJERIA, 10 sakmiouaenn: I)
HOPMAALE K5 NPELOMACHHNMS GOANAMS A€HCAMD 6 NAOCKOGIAU
nadewis, Wi NAOCKIA NPEAOMACHHYIA G0 4N NePNENIUKYAAPHbE
K% NAOCKOCMU NAO0EHIA, Bmo ecms 65 obwelt gopmm nepeviil
3GKOHB NPEAOMAIEHTA.

Hanbe, ckrajmBag EBaipaTH Thib-&e paBeﬂc'rH:b, mocab u3-
BBeTHATO | peoGpa3oBanid, Haxoguu'b:

w'sin’r = w,".sin’¢

{ Yacrabm powenin M=M'==N=N1=0, HCHO, 3aKAHYAIOTCA Bb HAIHCAHHOM®
o6meN D ;

2 [loa® DACCKOCTBIO DpeJoMJAeHiA 3ABCH MOAPasyMBBAETCA NMAOCKOCTH HODMAAA Kb
FpanuLs CPEAHHBI H HOpMAaJa KB HAOCKOH MpEAOMACHHON BOJWB.




s

91 q509
sinr  w®
(II) =—— = —
: sin ¢ w,

870 8MOPOL 340ME MPesoMaenia 65 obwetl GopMm; TPT ITOMD
i (yroxv vagenis) u r (yroas l]peJIOMTH‘HIH) ouperbianTcs pa-
B*HCTBAME: :

cosr=Am+Bmn +Cp,
cs i=4 A+ B B+CC.

Ccotsemenia mogc6ua (II) moryuawres ‘104 oCTaibRHXB
B01ib, NPU YeNb AAA OTPAXEBHHX BOJIHD Cb nonepeqﬂnun E0-
3 6iHIANE DOAYuEIE Ob:

sin &' = gin 4

cos i’ =—¢cos 4

¥ =z—i
JAKOHD OMPANCENIA, :
5. logeraprgs Teneps 3Haqema W, u,.... Bb EPByK Gopuy-

ay rpyuna (I) # moabsysch pasencTBaMm ,u,.ua Q nm'Bem, neexb
2660, bMOT0 IpecGpasoBani

A.S4,4"+ 4. 844, + mH.SA.m' + mH. SA.m +
2m" K

i +‘x>:

II

! l

—SAm —I—‘—*A

.2m

rat ssaucmie S momarmo, a H, K, L, G cy1b orHomenie atnig=
TJ1% B aMmauTyAb najaomaro Ayua,

! 3aee yroam mpeAOMAEHiA €CTh yTO4h MeXAy HOPMAAAME Kb HAOCKOCTH pau's-
44 ¥ D40CKOH NpeAOMJAEHHOM BOAHE. :




— PR -
Ecan reneps moxomums
SAA'=cosy, SdAm=cg, Sdm' =cos,

upusers U, V', P, CyTh JPIH Me®LY HOPMATONE EB MOBEDXHOCTH
pasibia M Hampapiesigyi Edﬂeéaﬂiﬁ Bb HAZANMENE, 07PAKEHAOND
M OperoNIestoMb IyIAXD (Ch HomePeSREME KoleGauisim), n 3aub-
THMD, 9T0

SAA =cos i, SAm=—cos i, SAm' = cos i, SAm,=cosr,
SA4m,=cosr,, cos Y =sin @.sn4, cos'=sin ¢" sin i,

cos, =sin ¢, sinr ',
T0 HOXYTHMD:

A sin . sin i + A'. cos i - (msi @ sin v-—m' ccs i), H+

2m" K KE m, sin &, sin n+4-m,’ cos r 2m,, L cosr
. e il ' . o [ R sl )
L2 S £ ®, & £,
LEA,,
-5 (1)
Tagme:

B sin 6.8 i+ B' cos i + (n sin ¢8'. sin e s i). H+

,Qa;;:K QOSé.f%B.r" n,singﬁ,sim:-{—n,'cow G
: ‘ + 2%,,3?037', i Lng, )
Csingf. sini + C' bdsé + (p sing,ﬁ'. s'ifné ~—p' cost). H4
i 21;;‘Kcﬂsi’ 2 %E’Of ='pf singﬁt sir;;‘—l—p,' cost Y
219" é‘cos 7, i LIEL‘C, 3)

L @, by ¢hjeyrh asEMyTHY MIOCKOCT el BOJAPASALIN Najaroufaro, OTpaKeHaro u
HpesoMiEHHAro AyueH



o D

Tlogcraias Bb ypasuenia: (11) ananesia wyu’,... 50 nphBete=
810 0Ty YuMs;

A+mH—|—m"K mG’+mL €3
B+nwH4n"K=n G—l~n L (5)
C+p H+p'K=p G+p, L (6)

Cucrewa ypasmemii (1)— (6) E ecrb yupomenaas 00mad cu-
crema .

Yuromaa rteueps ypasmemia (1), (2), (8) mo mopagry ra
| 4,8 6,
HOTOMD Ha
Ao B

n? TR "

# CHJAJLHBAA De3YIbTATH, MOJXYUHMD:

2 ‘2
28in f. gn i. cosi— 2 H singg’. gind cos s +- E:&LB'S“ +#
KE . 2sing,sinrcosr _ 2Lco.s"¢’/r : Il
R e & e
| cosﬁ,cosr »
coSgp. 608.i— H.co3 g6 cosi = EYIT G. ®)

Mocrynas mak®e cb rpymmod ypasmeuid (4), (5), (6), FaX0-
1HYE:

sing. sini 4 Hsings'. sini 4 K cosi, = G sin f, sinr +
+ L cosr, (v)
cos f + Heos ' = Ge8 g 3y
Eexe ymmoxmws ypasmewia (1), (2) (3) ma

g

i AB‘!‘OpB HAIMEA® BO3MOKHOCTE: HPHUOKHTE! €€ Vb KPHCTAAMMYRCHHMD CPEeAHHAN T,




e

b A", B, C":cyrs wvcmaycs  panpasiemia cIBIa < II0CEOCTH

mafenid Ha NIOCEOCTH pasibia W CIOEENB, TO DOIYIEMD:

' 2 Kcos?,sine,
£

sm"r— cos™ 2 L sm r Cos?,
w, ﬂ,

sin ¢f (sin*i — cos’s) + Hsing’ (sins — cos™i) +

IPATCMT TOXb30BANACH DABEHCTBAMH:
SAA" = sini, SA"m = sin i, SA'm" =gin i, , S4"m, = snr
SA'm, =smr,, SA,A" =0, SA, A" =0,54'4"=—ging. cosi,
8A4"m' =sin ¢ e84, S4'm',=—sing sinicosr.

Ipz vovomn ypasHewis () mpexrmiymee ypaBuenie NpoBpa-
maeTcd Bb CaBayomes:

. .S 200eBs’ | . . . BORYY
sin Hging¢p') ——— Keogiy = Gsin f,—— — Lcosr,
(sing + Hsings") —— sij = Gsin g, — — Licosr,. (2)

IIo,u,oﬁnHm's odpasoms ypasaeria (4), (5), (6) ,u,amb'
(szsgﬁ-——Hsmgﬁ)cosz-—-Ksmz, Gsmgﬁt cosr-—-Lsmr,. )
Hpn NOMOTIHE aTorofypazstreaiﬁ MO®HO W3H yparmEemia (e«) mo-

IyudTh caBayomee: ,
‘ gty

(r)

Sill?:l Sl[l Ty 5
[Ipg nomome ke 9TOr0 ypaBatHid paBeHCTBO (o) AT

cos* cos™r !

(singf — Hs:nﬁ’)ccsz +K—-—-Gsngﬁ,cosr+L—- (v)

Takuub 06pasows @wbens CHCTEMY mecT: ypasueniil ¢t mecTsio
HeH3xBCTHHIMA:

' Cp. Briot sv Journal de Liouville. T, XII (1867), p. 191, ra® noayuena
pama cucTeMa ypasHewidi Ha ocuosamiu mpasupma. Koumn. -



H G K L, &, §.

JtE ypasemis mepsoff cremem: ormocmrexpno H, G, K, L n
$THOCHTETbRO CHAYCOBD H KEOCHSYCOBDL ¢f U ¢f, CIBAOBaTENBHO
WMIBEMB 00HO pmulenie NPPAJI0EEHHATO Bompoca'.

Pascyarpmsag Ty cucremy, BEIUMB, UTO YpaBHeHid (5\) 1 (3),
EOTODHA l,l[,ﬁﬁ'["f»’, ACH0, HAampAKeRHOCTH ayuell oTpamemENXE ¥ npe-
JOMICHBHXD, NOIAPW30BAHAHXD BB NEPBOMDL asmyylh, He 3akli-
wapts K max L, 1. 6. nyuwel cuv mpogoxbummn  woxeta s, —
pe3yIBTATD, EOTOPHE MOEEHO Opxo mpexsuybrs & priori.

Jaxbe, ypasaenis (), (&), (A) 1 (u) JaoOTh HAUDAKEHHOCTH
1y9elf, MONAPH30BAHHHXD BO BTOPOMD a3uMyrb, W OHA BABHCATD 0T
ayuell ¢p UpOROABEHME EoJeGadifmd, uTO TOHE MOKHO OHI0 mpef-
sxbts 3 priori. 7

6. Phmmus Teuep'b‘ encreny ypasmesid (/3) — (u). Onpexb-
JE¥b CHAYaJa AMIINTYAH OTDAKEHHHXD M NpeIOMICHHHXD ayuel,
10JAPH30BAHHHXD BB IEPBOMTD a3muyrb, T. e. pBmuws GHATATA
ypasreria (4) n (B) mpexsagymarc maparpada .

Hpuwews ®o Euxs 32 memssberewa Heosg' 1 Goosgl,

Haxoguus, Befd BuBCTO w, ero suagvesie u3s ypasuemia (II)

§ 4.

G, =T s T

[leppoe wsb 9TuxD ypaaeniif moRA3wBaeth, MOAB3yACH 3ambua-
siexy § 5 o passocrs ¢asw, yro orTpamenumil Ajub paszimyacrcd

gL a3k orp majammaro Ea @, T. €. MO®eTD TepArbCH IpH Of-
pazesin

! By araxs ypasreriaxp usMBHEHIs ®a3b LOUKHO OTHOCHTH %5 AMILIATYAAMD.
* 3awsTHMD, 4TO STH ypasrenid Taioro-me Buza, xase u y Djoneid

Coobmerin. 18€0. 2




_
2r A

TiT =
Pl

N0J0BUHA BOJHH — pe3yapTaTs m3pberand @pssemn.

Takuoys 06pasond KofeGauis BD 0TpamesHONd H HDPEIOMISHHOND
1ygaxb Oyiyrb, BA3WBAdA HXD A, B g,~- '

b, Ziﬁg;;ﬁ J cos &. siéglz(thsini-}-zcosiﬁ-%) (1)
2sin7r.cos?
91~ 5 (i+7)"

Wscabnosamiens dopuyss (1) ® (2) sammmatsea Be 6yAy, uO0
OHO 0YeHb IpPOCTO. . e

Buas ammauryis m3p (1) m (2), snaews & Hanpamennocm,
n6o moeabimis MpomopLioHAJBHE KBajpaTaMb e PBEX .

7. Onpexbiuys Temeps AMILINTY AR goxeGamiii BB leqax'b, 10-
IAPU30BAHHELD BO BTOPOMH asumy'r'is, 114 9ero phmams ypapienia
(v), (&), (A) @ (u) § 5. il

ToaomaMD [ BPATEOCTH NACHMA:

Hsingp' = hsin g ; A— kqmgﬁ,
Gsing, = gsing; L =lsing;

T0r1a CKA3aHEHA YpaBHeHis mpesparatea BB crbiyomis:

. AT ; ’
Jeus . sin o @, t— o8Ny — zcosr) 2')
1 ~ =

sins cos” SN L - :
1w bh— —k = —g—— ol (1)
COS % coS 2 COS ¢
CoS%, gin # Cos7,
I14-h = — 51 2
o +smz sng a5, sin ¢ (2)
cos ¢, sinz cos™r siné cos7,sing
14— h= ———g — —t | (3)
€0S*2 SIn7Z Cus ¢ Cc0s?% :
LT | | )

sing, sin7,’
Craagmsada (3) =m (1), 10 TpUBejleHin HAXOJUMB:

cosr.sin(i-r)

sinr

—gin(i+i)kHan(idr) = i




BT T e
Cenagusas me (2) n (1), maxoxmis:
+cos(i+1). k—-cos(z+¢) l=sin(i+r,).g - 2smz C0S %. (n)

Onpeabras m3w ypasaenii (m) w (n) woxauecrsa % u I, ma-

X04UMB:
. ) sin (2—+r)

s (7, <4, ). b= mgs: of cos (‘4= ~r 41 ) g—2c084. Cos7,
sin(i4-7)

sin(r, —i )l = co8(s — 7 +4,) g-~2co8i.co84,

sinr

01coJa BCABECTBie paBemcTBA:

k.sinr, =1.sin4,

BAXQLUM'D;
Sm(i+r) ] 1 . 3 . . .
B sin,Co8(i—1r +r, )—sini, cos(i—r i, ) =

~ 2ecgi(sinrcosr, —sing, cosd, ),
50

sinr,.ce8 (i —r 47 ) —sini,. cos (i— r+i, )=cos(i—7r,)—~
(sinr,. cosr, — sind,coss,) —sin(i--r) (sin’r, ~ sin®, )=

sin(s,— r,)[sin(4— r).8in (3,47, ) — cos(i —1). cos (i—r)],

26o
sinr, 08y, — §ing, €084, = — sin(4,— r,).co8(i,+7r)  (a)
singr, —8in’s, = — gin(’ 8, — 5', J.8in(i,+r); (9))
t2%10BaTRIBH):
2sin7. coss ,
o ()

sin (i+7)sin (i—r ) [ etg (i—r ) — g (i,47,)]

Jaa ompepbrenia h upome mocrynars erBIyOmMEMD 06pazONT:
FCEIDYEND ¢ #3p ypasmenmii (1) m (2), motomd m3B ypaaﬂemﬂ
(1) 7 (3); rorza maligens crbiyomis xBa ypapmenis:

sin(i—7)+hsin(i+r) +k.cos(r — i, )=lcos(r—r,)  (p)

Dk
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sin ¢

sin z—-—r)—h sin(i+7r)+ ——k sin(r—1i,) =

sin ¢

—-w—s—zlsm(r——r) (q)

HMckawuad & wsb paBenctsd (p ) m (g), mpu HONOMHE Ypas-
menia (4) HAXOXWMB, Toabsyach coormomemiami () E (/3):

el S . el Ll

sinz,

sin(z',—r‘)sin (i4r—r).sine ] )
. . s
sinr, cosd > |

sin(i—r)—hsin(i+r)=

HAecrroyag pbiesient BoamuecTBo I, HAXOLUMD:
sin(i——r)+hsin(i+r) cosz‘cos(f} +r— ~ )
sin(i—r ) — hsin(ir) smzsm(@ +r— i)’
Orcofa HpH HOMOILH coormomenid () 1 (83) MOAYUHNE:
hosin Gib7 ). sin (=i ) eos @, 4 ) tg (5, +r,) + ctg(i—r )} =
= —cos (i, +r,)sin(i—r,)sin(i+r){tg (5, —}—r)—i—ctg(z—i—fr)}

H OEOHUATENBHO:

g tr) L8, ) (ﬂ")
—etg(i—r) —tg(isn)
Boscraropnaa smaueria k u g % (I') @ (II'), mubews:
ctg (i) l—tg(z—{-fr St
ctg (a——-r)—tg (1, —l—r,) y gﬁ ' )

2sinr. cost. sin g

Sin (4+r ) sin (e—r ) [ etg (t —r ) —tg(%, -}-r,)]

H‘é_inﬁ

Gsmgﬁ 0 (IT)
Roanuecria K w L énpexbiars Be . Gy, TaEb-EARD OHE
B¢ HYRHH BAMD BT DPasCuaTpUBAEMOND BONpoch, XoTd I HXD
onpepbuaeHia Bce HeCOXOLMMOE 3ARJINYALTCA BD npe,mwnymuxrg dlop—
MyJIaxs. , , '
Qopyuyre (I) = (II) gawnTs AMOIATYAH o'rpaﬂieﬂmm B IpeJom-
IHREHXD Jyved, 10JApHA0BAHEHXD BO mp‘om asumyrb.
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(7 bis) Uaz cucrenn ypapienid (1, 2,3, 4) mommo moxy-
9a%h eme Jpyryo, odenb yAoOmylo g onpeibieria h u g.
Hopcrapaus suauesie ¢ uzn (4) B3 (1), (2) 8 (3); 00 npﬁ-
BEXEHIN LOIyUANMD: 1

s i s
(1— h)com-—— p sini —’:‘)=g cos 7 (a)

. sing,
(e hzso < H-BRCEED ae] N i
(1'% )sins — o gsiny )
cos’z kq sin (4,—7,) ; ehily
1 - —
¢ +h) ging, -~ gsmr? (¢)

v

r1b ‘
p=sin(i+7, ), g = cos(i,+7,).
Onpepbauu: p3D (d) “

kﬁln(v—-r) (1—h) o8 cos”

Teing » T 1
nogcraBrdeMd sb (b) @ (c), woaarad -—tb(z +7r )--v-t0
HaxQ.lmyb: = 3-1)
cos(z-f-y)—— heos (§+7) = g.008(r-~y).. (d)
e 3 i Cos % Cos¥
[“Sln(@_7)+h81ﬂ(@‘|‘7)]- th—z- —g.sm(r =) sinz’ =

oS¢
Yunomaa tene, b (d) Ha; s— B CEIBJHtAd Cb (e), mo cokpa-
ge.r = Y

menin Ha €08 9, BAXOJUMb:

sin 9"

! 1
1+k =y 3 ol (f)
Taknys 06pasons T 1B ypasaeaia:

1) Smgf)’—l—H&ngﬁ Gsing,.

bmz
qu'I‘
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2) sin g, cos(i—y)— Hsingf'sco8(i+v)=Gsing,.co8 (r—7)
Za eme jAsa’' ypasmenin § 5, ®3h EOTODHXB TOIbEO 0H0 (2) sa-
EI0YaeTh KOINUECTBO .

Phmenie ypasmenift (1) mw (2) macrogmaro § zerso. YHI0EEME
(1) ma cos (i+7y) @ cromams co (2), naigems:

2cosisinrsin g cosy
[sin<. cos(i+49v)—sinr.cos(r —7)]

BIA pasgbirdg ma oS Y.

Gsingp, =

‘2cosi.sinr.sing
sin(d 47 ).sin (7 —r)[ cotg (4 —r) —tgy] :
Iogcrapras 85 (1) :
. [cotg(i4-r)4-tgy]sing
e e iy IR T i

Gsin g, =

8. Jllyuz ¢b upoxeIbEEME EoleGamliMy, BXOZAMiA BB (dopuyin

(I) = (1), momumo mpu momomu HBEOTOPHXB mpejuoJoxmenilt merin-
TiTb.

Ilpn nowomn ecormomeni § 4 mwbews:
sing, = Q.8ind,  eost,=—\/I—Q'sin%,
sinr, = ,.siné, 087, =y/7—Q s
Haifzens panbe: _' '
tg (i, +r,)=0 V-1, (1)
b

C =n.sinj *

. . 1
vsm% S BN ——=—
7 = 4 L2
s M e
sin® 4V sin* —-—= ¥ sin% — a:

1 Uvenno (B) u (4 )

* ¥ ectb koeovunients diianraanocTa Komu, rassausmi tak » Kawemoms.




3 =
Horarag Q 1 Q, Gezgoneuno— Goxpmanu ', BUTUNS, 9YTO
=0,
K 2uuecTy 7 MOHHO Iarp mHOH BULS. Hmeﬁéo, He pbrag or-
socmtedbi0 0 n £ mpeibEAymaro NpegmIoKeHid H 3EAA, UTO

S Ve i S g
A% ¢ W o —miorHocti supa BD 06BUXDL CPeIUHAXE HA TpamilE,

| 53 ¥
VE+:{ V(Et2)sn i— p—V/(E+2)sin?i— pf
?,’ — . i )
sin i VEF2+V (E+2)sivi—p V(B +2) sini—g'
Ecan mypegndiodins, 410 DIOTHCTH @ W p, Epaline maio or-
So88e oama oTb Apyrolf’, 7To Koamueerso u OyAerh 0UeHb MaJ0e
4 E¥b Bb HBEOTOPHX'D €Iy AXb MOWHO Mpexedpeds.
Mokio caBa Thb ApyTOe 1jeInoJomeHIE O JAYIAXb €h NPOLOAb-
AN K0I804K1AE;, JODYCTHND, UT0 OHA I PIomalica 2-010 cpe-
1 B, T0r4n, EaKL 9TO BUZAO usb ¢ puH KoJeGamiil:

(6)

Mps moNOUH 9THX' noJd0me il
tg'".(i, —r) npunnuaers says C.V — 1,
ssasorndinid dopuyad (1),
9. HO}LGTHBJHﬂ sHavenie tg (i,+r) Konna npejbEAyMAr0 Oa-
parpada 8p dopuyaa (I') u (II') § 7, ’HM'BGM’L:‘
_ctg G+ 140V 21

i = 4
otg i—r) —u V1 hd

h

2sin». cose

17 Sngitn. sn—nee(—)—ov=r

! Jro npeauosoxenie npunagiexnts Koma.
¥ Jlemog uto BTO| MpeANOJOKeHie BeCbMA BBPOATHO TOAbKO A4 HEKOTODBIXD cpe-

AuEB, HO HE AAd BCBX'B.
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Txa TeIROBAHIA STEXD (POPAYIL BoemoIb3yeNcs Toopemod, no-
kagannofl eme ®pomexens, TeopeMa 9ra CHCTOUTD BB CABIYOMENT.

Ecin moneGania gacrune BHpamaorca Qopuyrod BEAa

ik E ‘/"1,

ryb Fu F cyrs pbcTaTelpHAA  KQIMUECTBA, TO 8TO Eo0Je0a~
Hie MOKHO PAsCHATPABATH, KAKh COCTABICHBOG B3 JBYXB APY-
TEXb, DePUeHAUKYISPHHXD OJHO JDYrouy; BeInmudEa ofgoro F. a
ipyraro F, Tagb uT0 HCKOMO® uohedaﬂie, Eakb paEoyBicrayn-
mee, 6yield paBuo '

VI I

u pasmocth (as3p ofouxs EoxeGamifi, masuBag ee A, Oyaerd ompe-
nbaarsca Qopuyrod:

tA—-F‘
-5y o

Opnutuas sty meopewy’ KD pHpamenisyd h # g, HAXONEYE,
910 AMIIHTYAA (TpamedHaro jyua yiers, Hagwsag ee h
; ctg’ (t47) A= C : Cletg (i r)+-ctgli+1) ]
h (3) tgA= A A 3 °
ctgl(t —r)+ C ctg (647 ) ctg (2—1r)—C*

Ho tgA wommo mpeoGpasoBarh, [ BHcTBHTENbHO, HAUACABD €r0 B
BuAb:

ctg(z—-r) —|— ctg(i4 1)

tgA ==

G . ctg(z-—r) ctg(z+r)

02

H D0J0®EUBB, 4YTO BCErja BO3MOEHO:

A4+BV 7
1 3abCch aMNANTYAR HMBETH BHAD: s HO DTO BCE PaBHO, KAK'L HE

ML BEVEY

a0 y6B uTLCﬁ'AA‘ +BB' BA el
TPYARQ JOBAL ‘A"z_i_'B‘z S u A?+B:‘/-—~1==F+F




e NG ==

ctg(z—r etg G+
— % g ) 3 cfgu = g )F—- gy,
Eubend | i
tgA=tg(u+9),
T. o S
A=7+u-+7v (4)
nad , ~ S s
A=u-+v. -~ (%)
Moge0umuD 06pasond 118 pelOQWIBHAATO A¥Ia Eubewd
e 2sin7r.cost 1 2
9.7 g (i Fr) sin (i—7) V g (i—r)+ 0 (3)
g A= C.tg (i—7r). (6)
Tagand 00pasoMd owpameﬂﬂuﬁ H,lI}PQJIOMJleHIIHﬁ ﬂyim uo:uipn-'

30BaHH 9IIRNITHYECRME,
Tonarag Teneps woxmuectso C 0UeHD MAIHMS,

TOPHYD CPONLHHD npaBeanso HIb (3),_ (4); (5) n (6),

urd pJas Ebeo-

e Rl tg(i-:r) . L)
G ctg (1 —1) g (i+7) Y

9sin# . cosd
: N=20

9= sin (i-+r)sin (i —7)

Taguub 06pasoMb aammaem, uT0 U NPU ompwofceum CGrMa,
.anpuaoeauuaw 60 emopom QUMYMIL, MOHCEMT mepﬂmbcﬂ

nososuna eoanvt (cM. § 6)

BoseTanoBIAd sgauenie k' B g, mubeus cnﬁmoﬁa're.nbﬂo:

; t -
Hsin f = tigw-l-?‘; ngﬁ )

* Tlpu A=u-v me TepaeTcd NOAOBHIA BOAHDBe




. . W6 =

2sinr.cost
sin (v ) sin (v—1)
9t opuyin saiijens @pauerevt.
Qopuyia me x1d Eotefadlii B OTPAEENHOND H NPEIOMICHHOMD
dyyaxb, NO1APU3OBAHHNXD BO BTOPoMb a3umyid 6yiyru:

Gmn¢;= .8in . (II)

_tg(@-—-?’) ) : ,?r & £E1 : = 2.)* T
_tg.(i—rr)J'Slnﬁ'SIH : ,(t T8N+ £C8% 1 ", 1))

2snr(osz

sm(e+r)b1n(z—)

)

; o X : Tl
go= < . singh. sm—l- (w,t—msnr——zcnsr }(H)
10.“Oupexbanys renepb A3ANY 16 MI0CHccTel nq.mpﬁ':aamn ay-
yell, 0TpaKEHHHXD ¥ OPeAOMJEHiEH\b, — PasIbagn cooT:.1Cr5eiHi0
gopuyan, (I) u (II) mpepbusymaro paparpada Ha dopmysn (1)
u(2) § 6, mubews:
' | cos (47

= tos(i—r) tg & " ety
1 | :
tg‘gﬁ"w——cos('i_r)' .tgﬁ : @ HI! (II)

9ru gopuysn. 6mim madizeswm [[, Bpeocrepons B 181s iy
ONHTHEND IYTeN i | KELAan

11. ®opuyaa J(I) § 9 mokasmBaers,- 4TO- eCIH

() ..._;z+r;§’

T0 cB'BT*L, nompnsonaﬂﬂmﬁ BO BTOPOMD aamyﬂ; e orpampica,
ec1 YIH DAfeHIA B NpeJoMaenia YA0BAETBOPAIOT coorromenin (a).
M35 mero u ypaBHeHw (II) § 6 maxojmwm:

1
L s

w,

—38K0HS, Hafizemswil Bprwerepors.

* n paso O man 1-us.



= fpf =

IIL.

12, Hepeiigens Temeps & CpejuHAND HENPO3PAYHHND, HIX IO
TIOMARIAME c¢BBTOBHA RoJeGamid, |

Yro6s momAo Owio mpuwBnmrs maidnenuud QopuyIn kb cpexi-
HaMb, Ooraomawmuud cBbTH (HEupo3payHEMB ), CTOATH TOAbEO
BHpPa3ATh NATEMATHYECKM ToTH (aKTh, 4t0 CBBToBHA K0IeGaHld BB
TAKEXD CpeAHBAXD, OP HAKAA Bb TAy0b cpeirH, ocrab.agorcd, T. €,
aMIIATY I KoXeGanifi ywembmawtTca Gorbe wim mende Gecrpo; 9To
Goramenie csbra BHpamaercd, Kaxbh UOKA3HBAOTE 00miA ypasie-
HlA PACHpOCTpaneHis CBLTOBHXS EOAeGanid, TBub, 4re amuaaryjia
Eode6anilf He ecTh mOCTOARHAMA BelWumpa, 4 BOJHYHHA BHJIA

ac ¥ 3,

rih @ B p TNoCToARHHA, 0 ecTh TAYOMRA, HA KOTODYI0 UDORAKA-
erh ¢BETs, e —ocuoranie HemepoBrK® Jorapievors @ kpoub T0TO
P — OOJORATENIbHOE KHOJIAYECTBO, 43

Uro6w mepedpra ors Popuyrs Korebamifl Buia

A sin (mt —q) ,

rib A m m— nocroanBsg, q— adueiigag ¢yEENIa EOOpAEAATE
koXe6iomeiica vacrils -9dupa, ED BELY:

ae” L%, sin (m’t-——q') 49)
CTONTB TOIBKO WOIOEETH

qzm\/--_—_?—{- B;

i o B (3 — ammediEwa ¢ysgnia EoopxEEATH’.

! Jlpu aroM®B HAZ0 NMOMHUTB, 4TO E€CAH UMEEMD ABA YACTHBIXD HHTErpaja Jnnel.
HAro ypaBHEHid, TO ¥ CyMMa  HXb; YMHOXKEHHBIXD COOTBBETCTBEHHO HA HBKOTOPBIA
HOCTOAHHBIA, 0yAeTH HHTErPaiOMD ypaBHEHKd.
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Buap woae6aniif (I) u ecrp rors, koropn# moriomaercd cpe-
Js # Bb OGoapmeil mam mempmelf cremenu,
13, Monaraens remeps Bh ¢opuyraxs (i) m (2) § 6, co-
PJacHO co00pazenlaut, PABBMIHND BD IPejbUAYIAXD Uaparpadaxy,

bm =k, (O(Bs—-]—\/ s sns)

¢ smz
sinr = Ty (:tss——\/ — .ms)

mpmaent 10 § 4 % m & — nocTodHAH; TaKRe:

U(smu—{—\/—l sinu) © U
GOST——E(tos sV T, sin €) k[cas(u——s)-i—‘/—-l sm(u»—e)]

B U, u cyrp ®oamuecisa uepem'hﬂﬂﬁﬂ; opuueMs Beabicriie pa-
BEHCTBA ,_
= | s!n”r—}—ccs'zfr#l,
AMBeNs COOTHOMEHIA : 2
Uwcsiu=kcos%— sin”é} (1)
U’ 8in 2u =k’ sin 2¢
Haxopuns coauaJa 11d OTPABEBEHXD Jyseil:
= cosi — Urostu— UsinuV =1
2 cosi + Ucosu UsinuV —1

Toxeya sry Qopwyry no cmoco0y § 9, mwbews 1as EBagpara
ANUIMIYAH OTpakennaro 1y4a (Hasmsad 9Ty awmintyiy h,)

U+ cos?s —2Ucosu.coss
R cos? i@ Ucosy . coss

h -
Ilorarag 3xbesn

2U cos % . €08 ¢

U* + cusi ”=ctng[/.4 BTHE 4TS AL




— Qi =
aubeis A
n=te(¥,—}) 0
i JLI4 paguoctn ($asb, nasuag 9Ty mocrhiEmp OyEBOD A, ENBEND:
 2Usinu.cos? "

tgAl i . (b)

U? — cos?e

Ho ecam moxo&mym:

L e tg w, (c)
o paserctBa (a) @ (b) mpempamamTeA Bb CIbAyomia:
ctg b, = cos u . sin 2w, (ID
te A' = sin u . tg 2o, (II1)

popuyas (I), (D) m (III) xasw Komn gas merarioBb. Tagmys
06pasoNs Jyuh, 0TpAmeHEHE B HepBOMH a3uMyTh, €CTh AYID I-
ABITAYCCRA-T0AApUsoBatEEE (BB UACTHHXD CIyUadXD OHB HOKETS
ofpamarbca Bb TOXAPE30BamEAA mo Epyry WIA mo upamoi).

14. Jlyun, orpamenENe BO BTOPOMD asuMyrh, A3LTB:

(siné c087Lsihr. cos¥ ) 0 (cosr—cos’ ) V — 1
(sin¢. cosy 4-ginr. cos ) ~—1C (cos4—cos%) V=3

h" e

m § 9, gopu. £
- Toacrapras coia 3HAYeHid Sin 7 M €0S r H3h HpPeibEIYmATro
maparpadga W m0JArag | o
k. sini. coss -+ Ck’sin’ ¢ = E*. co0s4
Usini.cos (2e —u) + C sin’i. co8 2e = Reog (2e— P) ¢ (m)
Usini.sin (2e—u) 4 Csin’.gin2e = R gin (2e— P)
HAXOJUMD: | ,
L Ezcos?z'_Rcos(gg_P.)+\{ERsin(28— P.)
Ecosi+ R cos(2e<P.) —V —1. Rsin(2s—P.)




110
Orcoga upe momomn coobpasmenii § 9 uwbems gxa ompeibie-
Hid aMUIATYIH K0.e6aniff B Jyduaxs, MOJAPH3OBIHEHXD BO BTO-
pOMB a3HMYTH, paBeHCITBO

;Q _ Etcosi - R*—2FE*Rcost.cos(2e—P)
s = Fiosi + Rt 2 E'Reosi cos(2e—P)

HO moJarad:

2 E*Rcosi.cos(2e—P)
E*cos*i 4+ R? = g, (2)

mybeMs 1m0 mpeoGpasoBamin:
" =te (%, — ) o
Jlag passocrd (asv, masmsag 91y mocabiEon A,, mwbews:

__ REE’cosi sin(2¢e—P)

TBA,Me E*cos'i — R
Ecaz mosommus:
= iga, ()
| E~qos'z,
rorga Qopuyin (a) m (b) o6pararca Bb C.J’I’ﬁl[,j‘[Oi]ﬁﬂ:
. etg Y, =cos (2e— P). sin 2w, (II)
tg A,=sin (2¢—P) tg 2w, ‘ (I11)

@opuyra (I), (II) u (III) wwbwors rakofi-me BEIB, KAKD H
¢opuyrn Kom:, mo— 6oxbe ofmid, abmt y wero; oub o6pamanr-
cd TOEJECTBeHHO BB (opmysn Koma, ecrnm uoIoREMB, U9TO BECh-
M2 BO3MOEHO BB HBKOTOPHXB CJYIAAXD, '

C=0 ' (n)
Torga (opuyis (m) Ramrh:
EQ Al k'z Sin’i } :
BT, Py ful]
tg By == Cionsy. (¢ his)
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Gopuysa (1) coxpamuTs TOTL-ES BALbL, TOLbKO BB Hell 6y-
AETD: _ ‘ . ,
ctgy, =cos(2e—u).sin2w, -+ (I1 bis),

Laa igA, Gyxews mubrs Qopuyay:
tgA, =sin(Re—u).tg 2w, (11T bis)

9rm popmyan yme eyrs dopuyis Komn'; owb 6mam mojsepr-
HYTH OuETHOR moBBpRb”; (bopmym xe (I), (II) m (III) moxy-
wenH 3xch, EameTCA, MepBHE pasp. 7 |

Taguns obpasous ¥ 34Bch Ay9b ABIACTCA HOLSPE30BAHABIND 31~
aparuiecsd (Bb YACTHHX'D &Ke CAY9afxb N0 KPyry WAX 10 npaxoi ).

15. Ipemie, ubnt mepeliimh BB mpesuMIeHAEMS IyIaub, onpé-
AbaEND  a3uMyTh ODAOCKOCTY MOJSpH3ANIH OTPAKEHHBIXD Jyued m
pasEOCTb HXD (43b ¥ DpAuBHEMD oAyuensmd (OpPUYIN BB 01HO-
ny Bamsomy JacTHOMY CAyYal, TPeJCTABIANIIENY BOSNOEEOCTE ONpe-
IbanTh myrems ONHTa MOCTOAHHHA ko.1nuecTsa, LXO,H,HHH& BD Opej-
upymia QopMyas. '

HasupeMd -a3uuyrd MIOCKOCTHE Noldpmsaiin @D; 1orga

hg j O
g Rl e W
3 1
i g ,
' 2
2 ok
tg* D = x

MoxcraBisd chIa 3EAUenid A7, H-F’, WS JBYXB UpELBALY-
maxp §§, HaxomuMb:

tg (\L:

gD =

{ C. R. T. VIIL, p.p. 559—561.
2 Maa weraaaosn. Cu. Ann. de Ch. et Ph. 3 série, t. 19. pp. 295—342.
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Iz ygoGraro WpmACKERis BB WACTHEM® CAyudaws 9Tofl op-
WyJIH, ee moieso mpeoGpasosats. Onpepbamut cos 2 @, Unk-
ext efdvata
cos2 @ =2cos" P—1 e sy suseyd
1+-tg*d
e

ctg Y —ctg ¥,
etg Y. ctgp—1 "
TofcraBias cofa 3uauenis etz b, n ctgd, wsv Gopuyrs (a)

§ 13 n (a) § 14 mpu mpepuoromeniaxsp (p), BaX0LuMD

s 2 D =

P B i b oo A oo ks
. 4U*cos%. cos’u (U +sin% ) —(U*+eos's )( U 4kt cos)

PasgepTrBad B umCAHTENDB CKOOLH, Banoca 2 U cosd, cos w
06mENs MAOEHTENeMD, & BD BHPAKeAie, 0cTaplleeca Bh CKOOEaXb,
mogcrasiaa, pwbero U’ ero 3Baileaie,, m3b pasencra (1) § 13
maxofuuh A1 umcamrers cos 2 @ cybiyomee Bpamenie:

— 2 Ucouw. cog s sin’s (k' — 2K cos’e 4 1).

SEaMeEareab WOAYuHTCA Hoxo6BHMD He o6pasows (BHOCH SHA-
yenie U* u U’cos 2u), EMeHHO 0uD GYJeTh:

— (8in*i 4+ U*cos’i) (K*— 2k co8’e + 1);

caBI0BATOABHO : ‘
2U cos 7.5in %. cos .

008 2P = ———————
U* cos %2 +sin %
Ho moraras 3gbeh
tg sin% (1)
. @D = RS mmsal
Ucosi

pupakenie Jia cos 2@ BHAUATEAbUO YUpOMAETCA W UDEBDAMASTCA
Bb clbiyouee:

c0n 0P L dfistm @il Gop-vch 0 cvomncson )
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Onpesbauns Teneps pasaocts fasn ayued s, m R, Haszosews
8Ty DAa3HOCTb A, TOTJA

A=A, —A,

U Takb-Kakb A, # A, J]a0TCi N0CPELCTBOMD TAHTBHCOBD HXD,
10 onperbaums tgA. Unbeus:

HId, mojcTaBiAnd coia 3Hauenis tg A, mtg A, 435 (b) §§ 13 ®
14 Bp npexmoromenin (p) § 14, moxyuaens:

2 odied _2Ucos.sinu. [(U~cos% ). (U?—sin*)—(k* cos %i—U?)]
S TR [P cos e U0 P oo (U —ed) ©

PassepruBad CEOCEE ¥ HOCTYIRA Takb-Ke, KAKD 0 IPH BEHUM-
caeniz cos 2D, HaxOLUND

sin? (k*—2%*cos 2e 4 1) ¥
U?cos® (1—tg%w) (FA—2k*cos2e+1) °

tgA =

EIE OBOHYATEABHO :
tg A ==sin #.tg 2w. (III)

16. Tagmws o6pazows uwbend cabiyomee. Koaebania s ot-
pA®eEHOMB 1y9B cocTodTH HIB JBYXD, LEPROE ecTh:

. [ ext \
= hcosd.sin (-—— —H O )
- /
BTOPOG:

. . soxt i
w=h.smn P.sin { — —-Ag).
T

Herioyag orcofa ¢, WOIyUAND YPaBEeHie TPAGKTONIM UACTAIH
supa 8D cabryomens Baxb:

* Tpexusens MOMKCTH WYHHUTOMATHCA TOABKO UpH A? MHAMON®, 410 He COOTEBI-
CTBYeTs ABHCTBUTEABHOCTH.

Coobmenia. 1880. 3
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u? w? 2uw

» — ¢ 2
12 cos 2@ ot 12 sin 2@ i T ®.cos O cos A =81n "A

910 ecTh ypaBHeHie SIIHICHCA, OTHOCEHHAT0 KD LEHATPY; OHO
6yZerd OTHECEHO ED 0CAND, 6CIH '

A= —. (a)

o)A

Drors cayuall urpaers Gosmy® poAb Ha UPaKTHED, a HOTOMY
PasCHOTPEME ero .

3 . 3
Ecan A= i TOrJa, BasHBad yroXxth najenld Iyua 2, B JpYy-
ria mepewbmama EoimvecTBa 0603HaUAA YEasarexeMb (,), BMBeMs:

sin %y.1g 2w, = o0

Te €
w0=§~‘. (b)

Taxbe #3p gopuyan (I) npepmazymaro § Hmbems:
U,=58n t,.12 4, (¢)

Gopuyra (II) gaers:
Uy =20, - (d)
Taguus 06pasoMs BEJEMDL, UTO, 3HAA W3B ONHTA 4y, P,, MO-
meMb ompexbimrs k& u e no dopuyzaws (I) § 13.
PascMorpbunnil cayyaf ecrp caygail raasmaro magemia ’.
Buuncrenie £ ¥ & MOEHO COBePIHTH 0 CIBIYMILAND GOpHyIaM:

n‘ i
1) Eciz «, <Z T0, BHUNCIMBD CHAYaId BCHOMOTATeNbHHH
i

yrors w mo dopuyrk: tg w=tg i,.V cos 2;;

t J10 ectp cayuali raaBHAro majeHia Ayya.
2 Bes seiBoant §§ 13, 14, 15 u 16 onpiroms npoesspens: fKamenows. Cu. An.
de ch. et de ph.3-me série T. X1X p. 206 — 342 442 cpesuns MeTaLAMUECKHX
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Axbens:
tg 2e =sin "u.tg 2u,,

k* sin 2e = gin "4,.tg "u. tg *u,.

2) Ecau uo>-§-—, 10 tg u=1tg i, Vcos (w— 2u,);

in?e.t —2u
tg- e T 1B R
coS 2,u,

k?.8in 2e = gin "3,.1g *u.tg (w— 2u,).

14, OHpeJLfBﬁHMT, Teleph AMIIUTYIH NMperoMJIeHHHXB Jydei.

HoroxAns cragaiza, uro pBas HEeTH 0 Iyuh, MOIAPH30BAHHOMD
Bb 1-wB asamyrb, morpa umpu momomu Qopmyis §§ 6, 9 1 13
HAXOJBMD:

o, R .2cosz(cos£-—\/-»1 sin &)
€08 . €08 s+ U cos (u-—s)—|—\/—-1 (Usm(u_-—e)—-cosz Sms)

0TCIIA
s 4cos™
94T otk Ut 2l oo os 14

dra Gopmyra jaeTh aMIINTYAY EodeGamiff Bb I1yuax®, moaspu-
30BaHAHXD BB 1-wb asmmyrb. Jig pasHocTu Xoja MOJyIBND:

—U sin u

tgA‘_cosé_ﬂ;UcBg;c (2)
B,IL'ECL, c.ui;,rr,onan_re.wmo, ONEPERACTD BTOpOE KoXefamie, — Iloza-
raa 5 (1) |
v 3
‘/ oos (@, + 7 ) |
tg v = s (a)
c0s (@, — *-4-)
IPATEMD
i@ =cosusin2w, . (b)

3*
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L g

mo dopmyas (II) § 13 = rorpa

‘ ‘/Sln (‘,’1
(o) oo e -

sm(%% )

pag eme (cty) ....CO827, =cosusm2w“
TOTJ& MOJYYMH'D: '

2 2 USinQ Wy ]

Iy (1)

coR? 7
§ 13 naers:
etgr.sini= Ucosu -+Usi‘nu‘/— ds
HasuBag e pbicrBmressmmil yroab mpexomienis 7,, MO®HO 9Ty
dopuyry mpeicTaBETh BB CIbIyOmeMb BEA:
ctg 7,.8in i 4-qV ~—~1 =T cosw + U sin u \/--1,
OTRYJA
U cos u = sin i.ctg r,. ()
-~ Usinu==q% (8)

IIpn noMOMA 9TAXT COOTHOMENIH HO®HO UPHAATH QopMyIauD
(I) m (2) suxs Qopuyan Herrexepa '; wmeHAo, mogcraBidd Bb
paxb (ee) W ([3), HAXOAHMB:

25 2
,2 4 cos * . sin "1

A sin (7 -+ 7o)+ ¢* sin*r ‘ (1 Dis)

* Koanuecrso g ecTh kOE®EHUIEHTD NOFA0LIeHiA.

! Wiedemaun’s Annalen. Bd. T. S.206.
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_g.sin 7,
sin (4+47,) "
Taguut o0pasons uperouJesun#l 1yub eeTh 9AINNTHYECKH 10JA-
pusoBanHui . '
18, BHumcimus ammiuTyly UpeIOMAGHAAre Jyud, NOJSPH3QBAH-
Raro Bo BTopond asmyuyrh., Mubews mo §§ 9 m 13 Bp mpexmo-
J0REOHIE ‘

tg Ay == (2 his)

C=0,

. 4k? cos %
I = ecos i+ U cos (9 —u)— Usin (2e—u).\/—1°

cabroBaTerbHD -

A 41 cos % :
goues Kt cos %4 U2+ 20Uk cos ¢.co8 (2e—u) ( ,)

HMoaaras e
‘/ o8 (@t 3 )
tg Ta= = 3 (a)
G0 (P —
rib
te @, =co8 (2e—u).sin 2w, (b)
pam mo § 14
T
¢2.="é" W '4“1
cIBA0BATEILHO

: Sill (\pa"" 1 - f
tg 7, = ‘/ ) (s)

sin (¥ + -’;;-)’

{ Mub Heu3BECTHO, GblAB AN MOAOGHELI Pe3ysbTaTh HOBBPAEMB OMBITOMD.



== THR) . e

AN elle
cos 27, =cos8 (2e —u ) 8in 2w, (a")
TOTAR ‘
2 c08* w, ‘
2 02 g4
g : & cos? To : (I)

,H;Jlﬂ pasHOCTH XO01a TOJNYyUIaeM'b:

Usin (s —u)—Fk*cos ¢.sin &

tg A, = Usin(s—u)-+k*cos¢.sine * (I

Yro6e npusectr ¢opuyaa (I) u (IL) s Buxy Kerrerepa,
BAJ0 HOMOEATH

Ucsu=p, Usinu=gq, k.cose=a, ksine=>0

Tagaus 06pasows [OTy9aeND BAIUITHICCEH [0JADH30BAHREHE
1y9%.

19. Eean C ge HyIb, TO BOIDOCH NpeIBEAYmAre § paspbmaerca
cabryomans 06pasons. — Jlig Bumcaenia g” molaraeyd cHauala:

U cos u + CU* sin 4.8in 24 = Q* cos P
U sin u— CU” gin 4.cos 2u + C cos® i.8in i = Q* sin
0TCOA HAXOLEND
U cos (2e—u)+ CU* sin 4.80°2 (u— &) +
+ C cos”® 4.8in i.8in 26 = Q* cos (2e— P)
Usin (2e—u) 4+ CU*sin i, cc8 2 (u— & )—
— C cos® 4.8in 4. c08 2e = Q° gin (2¢ — P).

[Ipu moMomE 5THX'® COOTHOWMERIH :HAXOENE:

n_ 2k cos i (coss—singy/—1)
I = ¥ cos i+ @ cos (2s—P)—(@sin(2:—P)y/—1°

CABL0BATEIBEO
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- 4k? cos % ; 7 ]
9 2= 5 cos %+ Q* + 2k°QP cos i.cos (2 — P) * 2.0

Ho ecim noXoxmMs:

' ¢

tew, =-— - e
,g T I.cost’ ()
TOTJa moclB mpoeToro Tpeo6pa30BAHIA MOXYIAMB:
2 cos '
: . (a)

9 2= Feos 2w, "

Jl14 BHumCIenigd ¥, MO®EO JaTh (opMyly, aHAXOTEURYO TOH,
KOTOpad LDOJYYeHA JIIA 7.
JLicTBATe bHO, TOIOEHAMD:

sin 2w,.008 (2 — P)=1tg @', (b)
Bruncaas
1--tg@',u1+1g9@,

rafizens fio pasgbienim peayabTaToB®L:

cos (@', + —
tgr'2=‘/ 4)' (¢)

cos (@',— —;—)

—- dopuyaa amazormgnad (@’ ) upeXbEAymaro uaparpada.

Ecmn exbraews C=0, 1o cefttacs mafizemmsa (opuyas ofpa-
Tared BH (OPMYIR NpeAbEAymaro naparpada.

20, Pas6epews memeph cayuali, Eorza cbTDL HAeTH H3D MO-
rromaomed cpefH B HENOTIOMADMYH. _

Iyers 4 Gyger® yroxd Nalenid, r—IpeloMIeHid; TOLAA MO®AO
UOJNOEATH, COrIacH0 § 13:

oo AL . _— S
8in 4= —— (cos’'e —y/—1. sin &), ()



oS ¢ = —g—[eos (s~u)—vi_1 Sin(ew--u)'] (8),

nprYens %, e MOCTOAHBHA Koa@decrsa, a U B « mepembAERA.
13> HAUMCAHHHXD COOTHONEHIH HaXo[AMB:

(1)

U?cos 2u=1Fk"co8 2¢ —gin’r
U’ sin 2u =k’ 8in 2¢

160
sin® 4 4 co8?4 = 1.
I bicreurenpEni mokasare’ss npexomrenia omperbaams crbpyn-
MM 08pasoN.
Ypacnenie ([3), pasybienmoe Ba (o) Aaerd:

ctgi.sinr =Ucosu +y—1. Usinu,
um.

ctg iy, sinr +¢q.y/—1. =Ucos u +v/—1. Usin u,

b 4, — gltferamrensaadi yroas magemis, Orcioga:

7 U cosu
6 : b, = v °
£ e ()
Onpepbaans n3s sroit hopuyrn 4,, maligens noasaress mpezom-
; oS
JeHid, paBEHE oTHOMeRID ——
sy

21, JambruBb COOTHOMeHIA NpeIBHIYMATO §, NOAYYAEHD aM-
BEMTYAH OTPAKOHHHXD M OpelomAeHEHXT XyTell BB 060uxb asmMy-
Taxb COBePMEHHO ThHMB-oke NyTeMD, RAKAMD OWD ORNE HOIyYeHH
Bb §§ 13, 14, 17, 18 o 19.

Wwerno jpna ayueif, moAapu3oBamrEXD Bb TNePBOMD AsEMYLE,
gnbens (opuyIH:

w=tg( fi— ) M

tg 4,= sin u.ftg 2u, (2)
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gpu 9eNB

cos 7
e | i
i et f == cos . sin 20, (@)
Mozuo BHURCHATD h, HEATE. TToA0&AND:
¢0s 24, == C08 w. SINL.2W; (5)
TOT LA nr=1g’t, (6)
Tanbe: i
2 cos’wy =
gl y i COSQt; 2 : (7)
o sv g 088 r.Sinw ,
» tgd, = U cos7.CO8% )

Tlaa ayued, noxapa30BAHANXD BO BTOPOME asEuyTh, HuBeND:

2% i i A
ety (fim g ) (10)
tgA, = sin (26— ). 1§20, (11)
mph YeMD:
sk (12
N )
ctgf,= 008 (2¢ —w). $in 205 (13)
Tai h, MOEHO pwbrp eme Qopuyay:
, Byt =1gt,, (14)
Tih cos 26, = cos (Qe— U ) §in 2w, (15)
Taabe: | e
5 20 22 sin*wq
92 = costy (16)
U sini e —H2cos rsim(e—%) -
4 tgd, (8- Uwsfe-f-k":cosrce@(s—a-u) : t10)
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dambrays, uro npr seBoAl mocaBAEEX® GopHyIb Tpegmosara-
10ce C'=0.

22, Tlpmroxnws mafizemsns dopuyrs Eb phmermin cabpyomaro
Bonpoca. OBBTD mpoX0jHTH Upe3sb NOTI0MAKIYD ero cpefrusy (Ha
nprubps Tonkil IMCTOED MeTAlIa), KOTOpag noMbmena BB He-
noraomaomeli (manp. 5 Bo3xyxd). Ompexbrars amnzaTyay @ da-
3y JyuYa, BEIIeIMaro #3b moriomammeidf cpejmsd.

IIyers yroad nmagesia NOJ ectds 4, aMmig-
TYAH nperovigomaro ayda OA, noxgpusosanna-
B [0 BD TOMb HIM APYrOMD H3b TIABRHXD A3uMy-
i ‘TOBB, OYAYTH COOTBETCTBEHHO ¢, W g,; aMIIA-

4 TyAH BEmepmaro 1yia AJ'—g.' w1 g¢,', npu-
HEvad samajawnmif ay9p O4; roria, ecis G, n @, .Gy,u;ym aM-
IITYAH BHIIEJMATO AyYa, COOTBBTCTBYMmMAr0 majabmeny JO (ax-
IIATYAa EOTOParo mpuHANMaeTcA 3a 1-my), mmbems:

Gi=9..9.""8_G;=g,.9,"

Ilogcrapiaa suavenida g,, ¢, ¥35 §§ 17 m 18, a 3nauenia

gy ® g, mep § 21, maxoguwn WO ympomenim;

Sin2w,
G, = 1
! costr, ’ (1)
Sin2w
G = - | D)
s cos?7, (2)

Jlaa passoern (asp maxofEMD:

D1=é\1+a\x' " Dn=Jn+3'2’ -TxB
Usinu cos 7. sinu
disern tgd, ' = U+ cosr.cosu

3 U sin (e—u)—k*cosé.sin e
tg 2 = 2 § ’
U cos(e—u)—k*cosi.cos s

fon g0l U sins—F? cos 7. sin (e —u)
€% = Tcose—Rcosr, cos(s—u) *




— 123 -
Sawbrant eme oAHY (opuyIy, KOTOPOW HERE BOCTOIB3YEMEA.
Pasgbaga (2) ¢opuyay macrogmaro uaparpada Ba (1), mybens:

Gg Sinzﬁh COSQ 7y (a’)
G,  sin2wcos’7,

IV.

23. Tassp-rags Beb mhra Goxbe (mempospaunma) wmim Membe
(upospaustd ) NorIomanTD Hajawmiii sa Haxd CcBBTSH, TO Qopuy-
a8 §§ 13 — 22 ioxaswsarh, YT0 OTpABEHieMB H UpeIOMIGHIOND
eBbTD ‘BoOGMmE N0 PHE3YETCA 9IAMNTAYECEN BO BGBXD A30TPOULHX
ThIaxb; HO ecan yIoah &, a CIBLOLATEIRHO M % 0UCHD MAXD HIA
HyIb, T0 Iy HNOTADH3yeTCA IpaMoImAEiiHo.

I Tags, kascdas cpeduna 004%cHE TAPAKMEPUIOBAMBCS 06Y-
Ma xoedhpuienmanu eu ki (§ 13).

Ecrn e=0, 10 dopuyrn §§ 13—22 mepexozarn B35 Popuy-
au @pssens, EOTOPHA COP3BELIMBH TOJBEO AIA HEBROTODHXD Cpe-
nmEs . Cpedumte, cuumaemvia npo3pounsLmu, xapanmepuéymm-
ca ouenv Maavims € (& CABIOBATEABLO U %), @ HERPOIPAUHLLA
( memaanve Hanp.) Goavwums e (uiu %), Jna mobpm cibran-
paro ceiuacs sa'ﬂnfoqeﬂia," a'r6pamycr; k5 Babawieniansd dHame-
Hd, TPOMSEEJEHHHMD UMD Haj® OBIHMD pAXOND TBEDAMXD A HUJ-
kixb rbas. Jdlamens mpodsBomat cBon HaONWILHIA ¢b IhabW
norbpurs gopuyas Homs jad. npospavssxs cpexuss (§ 9), HO
He [Jd CpejmHT, nor.nomammﬁx'b cebre (§§ 13—22). Ero ma-
6rojemia cogep®ald NaHEHA H 111 Hamero ciytad. Mmewno: pia
ompenbaenis & u e HeofxolmMb 240616 cayuat nadewis; TpH
promd noxesuo sanbrurh, uro Koeddmmienrs e dlawena ecrb HamD
n (§ 8) n onh Hawbh me myment. Halmogenis ifamena pan1d %,
(yroas moasoil moxapusamin) u @, (§ 16).

1 JKamens wamress TOABKO ABa Thia NOA06HATO pPOAA: KBACHUBI M@ MEHHAATE.

Ann. de ch. et de ph. 3 s T..29, pp. 263—304.
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Pascnarpmsag 4, ® @, rabmmns damens', mommo BELBIH, 4TO
BBEOTOPEA | B3 HUXD JIaBH ReTOYHO; HMEEHO, 0B C0utBBTCTBYNTH
PasnocTH X0Za 060HXD OTpamemEHXD JIyuelf, pasuoff ne 3/, mimmuw
BOJUH, & BeanumEd mberoxpko wexbmei, Bee 910 mbeEoabko Baig-
eTh HA PesyIbTaTD, HO ecAM OUpeiBiut ¢ & D, HPOCTHMD HA-
TePUOINPOBAHIEND, TO HOAyyaTCA Goabe TOUEHA WHCIA, MAo,
BIpOYeN, OTJHYADMIACA OTD NPeABHIYUIEXD.

Bors Tabmuna £ m e 3aa BBKOTOPHXB CpeJUuEb .

HasBARIE TBIA, k £ T @,
Amass. . . . 2,41853 2°20'0". 67°30%, 1°22'
O6xansanpospaunas 2,86487 4°21'31", 67°6, 2°34'

Il zasmrosuil mmars 1,44184 0°51°19". 35°15',  0°38"
Qumarraace (Gui- ¢

1711 20 e et e - B R R 1°8'24"
Cregxo (HOE. npeJ. | .
1_,4:87) B R ) (223 88"
T T TE—— P52 LS L7 DT S B0 L) LA B L
Ornemnm#t omams . 1,62285 2°20'}". = 58°238/,  1°36'35"
Bt 11, €9 8145 ROy 398 Q3O gM |1 5 FULX 0°16'
Japangosadnccentis 1,4619 0°9'33". 55°37'407,0°7'
Pae'rB‘op'Lqu_IyTopa-

xaopacraro mexbsa. 1,3723 0°48'20". 53°5', 1°14'

PG&JIH‘&p'B 1po-
spauBnl. ... .- 2,427 - 11°54". 67°45',  6°%5'

{ Ann. de Ch. et de Ph. 3-me série. T. 29. :
2 Axd BelamCAeHIA cayxuaun Sopwyusi (e); (d) § 16w (1) § 13
$ Boabe TOUHBIA UlCAA CYTh: irﬁ‘s;—'m%lf'; Ps== 002324/,
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Buuwends ¢b 9vaun 1o dunienraxn pBRoTOPHA pabaojenia fHa-
WeHa, & HATeNB, UTO HAOAI00eNiA COLIACYIOMER AYUULE CB npedaa-
wemoimu opmyaamu (§ 19), Tbub 0B popuysann Koma (§ 9).

Borb pia ppuwbpa Tabisma:

Hassanie TBAb. Yrast Ho6mo- @op.  lpeas H—K. H.—IL
’ pagenis. aenre @. K. ®0p:
T PETSATE S i — s ey r— famnaa prmmad i g

Amass . . . 15° 15°30" 13°17" 1831 +13" —1'
4° 12°13' 11°23' 11°88' 450’ 435"
69° 2057 2°1%' 2°%2 L 39" 45
62° 3018’ g§%4' 8°38' —36 —20'

Ilpospaunad 00-
wamEa. . . . 0D° 4°36' 4°8' 4°13' 428" 428
64° 5921' 5°27. 582" —6' ~—~1l

11 saBuKoBR

mmars . . . D1°30 3°50' 3°85" 3°37 415" 4138
54°15" ' 1°88'  1°39’ LV LA LA 4

®xants (Guinant) 60°80" 2°8' 1°31" 1°39' +32" 424
58° 9015 2950" 2%8’ —5" —8

Crerao' mOK. :

mper. 1,487, . 60° 6°5' 5°29' 6°0' 36" —4&
58° o b o T o =18 w0
54" 309'  3°17" 3°17" —8' —8'

Apuen. cpegnee ommboxs —+9' +38'

Ta riangra, OTHGHHATO Ouala H DeAIbrapa BHUMCAGHIA JATM
roRe mofoGube DeayAbTATH, UPAYCHD AJE TPEXD HAIBAHHHN®D TBID
prugcignca tg @, mo B Jraib P,

t Jas crexia B3ATHI Gmm‘ Goabe TOuHBIA HAUEHIA Lo M @,. Ca. gpeasHAYWYIO
Tabauiy.
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Bars mpamBps: npusefy jBa clyyad Jad oraeunaro onara, Jlid
4=>57°30" n paa ¢==60° BuuHCIeRiZ Jaid Bb 1-wb caydab
tg @ =0,0383 1 B0 2-wp cayuab tg D =0,0729, a vabrogenis:
0,0362 = 0,0738. Kpomb npmeejeRAHXS CIYYaeRb A BHUHCIATD
B Jpyrie. :

Has mosbpen . BosMozmooTs npuMbEenia mpelTomerdHIB  Pop-
MyID KB RELKOCTAND, # BHUHCIHIL ToRajaTeledl mperomienig mxs
no Gopuyrb («) § 17, voropas paers pbilcrBmrexspusif yroas
npexoMienia r,, a sarkus TORasarelh MpeloMIeHId = :11:—:—:—0 Buun-
CJeHid JaJ@ YACIA TOXJCCTBEHHHA Cb TEME, KOTODHA HPHBOJLATH
Haxvens'. Bors npuwbp: |

Japanzosan Pactsops moayropa-

Boza. BCCEBNid. XAOpPHCTATO Xerbsa. Crecao u Boaa.
Ha6arogenie . . 1,333 1,462 1,372 1,091
Bauncserie . . 1,332 1,462 1,372 1,091.

To-me pawrd ® passoctn $as3s; coBmagenie ¢b naGiofeHLAME
TaE0e-ike, Kakb H:Bb €Iyyab 'asmMyToBD; NPHE 9TOMB TOJIBEO HAJ0
saMBrurb, uro. y shamena riaasmmii cayuaif. coorsbrersyers pasmo-

. g ) A
ctr $asr, papaoi 5 > &Y Meni —, a5 0BATONBHO PA3HOCTH (ha3h,

BHUACIENARS [0 OpeslaTacMEMD MHOH (OpPHYIaMB, 0GPATATCA BB

: ; 3\ A
XKAMOHOBCKIA, ecIN HXb BHUECTH W3 2, TAKD-Kakb — =2, —

P

: A
-+ 5 ) 3 npupdra y JhaMena sa egummny nuuedmod mbpH.

Ipnromaus eme Qopwyrs § 22 w5 mhbgoropws HabIogeni-
ans Hsmage. : ]

Habamgenie mags soxorows gaio Kumage:
8, = T0°48', @, =141 g**;

! Annales de Ch. et de Ph. 3-itme série. T. 31, pp. 165~-187.
* Pogg. Ann. Bd. CXIX. S. 383. '
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(Op oTnME JAAEEHMHA AAXO0LEMB:

k= 2,b456, e = 83°54'.

a6rojenili, ocymecTBABMEXD opuyay

Buuncagus ORHO H3B H
xp HBHBES 0iB0, COOTBBT-

(a) § 22; BO3bMOMD §3b pAAA KAHEH

cTBy®mee & = 10° Mubexsd

B = arc LIS TN
= & t.gG= 2

KpnEge naeTs: B = AT,




IlroTokoaDs 3A¢BAAHIA 29-T0 CEHTABPA.

Upncyrersosasn: B. T, Mumenensidl, K. A. Angpeers, M. ©.
Hosaancrili, A. K. Ioropbako, U. K. IMeigrs, H. M. ®iasun-
giif, H. JI. Iryeapess, A, IL. I'pyssmnmess, M. C. Hocesxo,
I'. B. llenngiii.

Hpeacbrareascrsoaas B, I'. Mwmenenxiii.

Opeachrareas coobmmas 065 orkash npodeccopa A. I Mlau-
K0oBa NpPEAATH ©a ce0d 3Bamie ToBapmma Upepchbrarexd. IToxywus-
wiff opn wsbpamim BL sachramim 8-ro cewraGps G0IBMUACIBO To-
x0copd, moexrs mpod. IMmmrosa, mpodeccops M. O. Hosaxbcrii
UpARANS 8Bauie ToBapEma wUpexchaaTerd.

Ws6pass Bb WieHH 06mecTsa:

A. A, Kaowmeaross (upensarars B. I'. Humerensiif ) v H, A,
Yepuall (mpegrarars M. O. Kosauabckii ).

M. 6. Rosaavcriti cybraas nberoasgo sawbuaniif mo nosogy
yue6nmga Aprevernsn Maansmea u DBypennna. g

B. I'. Hnweneyrid coobmn1s cofepkatie or3upa apod. Hotiel'a
005 m3gauEHxb npod. Bamenko-3axapuenko « Hauaraxs 9Bkauga».

M. 6. Rosaavcriti coo0murs anbrey o6s 11 noeryaarh Je-
RJMAQ.

Jlia morpHTIA m3iepxers mo maganin « Coobmenid » O6mecrsa
0 pascwiEH 9TEXD Coobmenill pasinymeMb yueHHMD 06mMECTBAMD
npefchiaTesems HperI0EeHa J00DOBOJBHAA IO JUHCEA.




Hpunosncenie.

Hausza EBEIEIA Cb NOACHRTEABHRMD BREJEHIEMD H TONEOBA-
miauy, OPJUEAPEATO IPOOECCOPA VIMUEPATOPCHATO yEWBEPCHTETA CB.
Baagnmiea M, E. Bawenro-3axapuenxo. Kieps, 1880.

Hspaeuenie usp penensia npoe. maremaraxu’ 3s Bopao J. Hoiiel’s ( Bulletin ‘des
sciences Mathématiques et Astronomiques. T. IV. Mars. 1880).

Bt m3ganigxs smavenmrod Eumrn «Hauaiz» me GHI0 Eego-
cTaTka; BHOHcaEEOe BHIme — Lo Mensmel mbpb 461-ce co Bpeme-
nn m3o6pbrenia wrmromedaramis, Ho, mv cworpa ma mocroamao Bo3-
pacTaBee HXD URCI0, HE 0CTABAXO m3faiid, pejakTHPOBAHEArO Ch
rousn 3pbuia mocabgEExb OTEPHTIH, CABIAREEXT BE Teﬁymém'b
noaysbrb, 0TEOCHTeIBHO IPHPOJIH NDHHNANOBD HIeMEHTAPHOH T60-
METDid, ;

Tenepsh MH MO®EMB €b JA0BOIBCTBIEMD COOOMATH, UTO HTOTDH
HeJ0CTATOED BOCHOJIHERT sanmbuaTeNBHHUS W3fauients, ‘ROTOparo Ha-
Bafie  MpWBEJEH0 BHIIE. eroxapa saMbuanignd o ,mdnd.n'ﬂeaiﬂﬁwa,
ROTOPHME Juendl wsparexs oforatmrt ceodf Tpyas, rpastars Es-
RIBAa NOEeTH Teneph CIYKUID TEKCTOND BL DIOMEHTSPHOMB Hpe-
NOJABARIA W BB TO-HE BPeMA PYEOBOJLHTH TEOMETPOLD, HEJAAWMAXD
TN03EAKOMATECA 'Cb H3HCEAHIAME caMaro BHCOEATO NOPATKA, KD KO-
TOpHYD UPHBeJo BB HocIBimie: roga raybokoe msyuemie, mavars
HAYEH 0" IPOCTPAHCTEB, ' sl e T

- Coo6menig. 1880, 1
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Coumnerin kieckaro mpodeccops OPeIMECTBYETh MHATEPOCHO®
BBojenie, TAB yuoMARYIH Yemaid, cibiaEENE BB mocaBjuee Bpeua
MBOTEME H3BLCTHHME reoMeTpaMyu, IpEBIeYb CHOBA BHEMAHIe ABTO-
poBs B umiatexel Eb Oescmeprmomy rparary Epramga, ymorpet-
Jemie KOTOparo Bb NPeNojaBaHiE OHIO ocTaBleH0 IOBCHLY, HC-
gapuaa Anrain. Ho ecam msyuemie reoMeTpim Aoxmmo mwbrh raas-
500 ThIbl0 pasBuTie JormuecKEx® cmocofmocredf, To mu uTO HE
Mo&eTb OHTb monesHBe Tay6oEaro SHAKOMCTBA CB STHMD HacTep-
ckmud npoussepeniens (chef-d’oeuvre) naysE ApeBEEXB, EOTO-
paro mopbifmie aBTopH eime He MOTAA 3acTaBETH 3A6HTL, EOTOPOe
Bb Tedenie XX BBROBD Bce eme 0CTacTCA CaMHMD COBEPIEHEHMD
ofpasmens cTporaxb cympenid. Bb mame BpeMd uayka pasmupH-
1aCh BOKDYI'b 00JACTH HIEMEHTOBDH Eamﬁ,z'g’a‘;i U35 er0 IpEULENOBD
moayuens Gespomeunmdl pajgd erbpcrTpid; caMHe IDHANANH HOJBepr-
HYTH QTPOroMy E3CIBIOBALIN; BO 9TH YAUBATeAbHHE yOI'BXH L6 3a-
TPOHYAN CojepEamiA CymEOCTH yuemia anrexcauppificearo reomerpa;
BCH yIyumeRia Bb REMh CBOAATCA K HEMHOTEND YUDOWERIAND HIE
HCOPABACHIAND HEZOCHOTPOBD Bb N0JPOGHOCTAXD, _B,Qmpﬁn 6oap-
mad 9acTh MOTJa mpowsoiigTm orb HeBbmECTRA NEPeNECUHKORD HIW
HQIOBEALO JOHPALA KOMMEHTATOPOBS.

Ho cabayers au ussp prore, 910 kERra EBpIuga BB cBoelH ap-
xarueckoll dopub ecth mocabumee Ca0BQ Treomerpmueckod HAYRE B
470 JOAKHO MOAPAXAT NpEMBDy aNTAMYAHD, eme HeJaBHO H3Y-
UABNIOXD 66 CIOBO Bb CIOBO, Banb-Oyare cBsmennui rexcrs) Ma
A3JeR0 He JyMaeMH 910T0; U0 Hamexy reepiomy yObzjemin, To-
pasfio BHTOARBe, mpH H3yuenin BeArolf Hayk@, sawbuaTh CORTETH-
eekili B apojugrrueckii cmeco(d JApeBEOXD CuOCGOND ABAJETA-
9eckEND, Goxbe COOTBBTCTBYOMNEND COBDEMEHHOMY JHY, — CHOCO=
6.0.1_11?, YIBepEJANMYND HCTHRY TOJBEQ TOrJd, EOIAA 0H3 NOBA3A=
g, NpiyUAKIEND JMD OTAaBaTh cefb oryers Bo Beemn, Ho rhus
ue MeRBe 0cTaeTCA CUPIBONIEBHMD, 9T0 JI& TOr0, ETO CTPOMAT-
¢4 Eb ray6oomy mosHARiN Teomerpis, urenia EmBAmAA €CTh 0AEO



H¥b CAMBXT ~HOMesAuXD yupammenif. OfEa ms® NpHUEAB, O0TBPA-
IMAaBMAXD HAYARAPDUAXD OTH STOr0 H3yuenis, ORI UPOCTPAHHAA H
sauyTansad Gopua MATOEERIA JIDPEBEEXD, ABIFBIIAACA HO He0OX0-
JEMOCTH, UpH HegocTaTkh THXD HCHEXH W CEATHXH 033aueRil,
JHOTPeOIeHID KOTOPHXD MATeMATHEA 0fd3ana G0XpMen YacTh® Ge3-
UACIOREHSS B UOPASHTeIBHENXE yenbxosh BB JBa HOCKBImie BBEA.
BoapmaacTRo nepeBojuEE0B: EBRAEAZ CUATAIN CceGA 0OA3AHEHME
COXpaHATh ApeBnl (popuy H3IomeHig, cuorpd Ha ¢BoE TPyIE CE
Toukn 3pbEig apxeoJoraveckodf ®w amreparypHodl, a moroMy @ He
VAUBHTEIBHO, 9T0 9TOTH JPerHifl TeoMeTPH, HepPeBOZEMHE Jumb na
WOJOBHEY, NQYTE BCWAY ORIB ocTapients n saybuent oro macxby-
HOEAMH, BHDAEABIIEMACA COBPOMOHHHMB K JeIKQ¢ NOHATEHMD H3H~
EOMD,

. OfEaEo cymecTBYOTH RACEONBE0 H3fanmifi «9ieMeHTORBY, TA y-
100eTBa COBDEMPHHATO UHTATEJd  INPUHATH BO BAAMaHmie., Ma Mo~
®ewD Huraposasb nsgamie Bappoy (Barrow) 1655 r. B Anrais,
p3x, Jopemna 1781 r. b I'epuanin,. me ToBOPA 0 Ge3UHCIOHINXD
EIACCHHX'D, H3IaRiAXD Bb DBeJmkoOpuranin, BB EQTOPHXH, BB HO-
crbamie rojH, COBpeMEHHHS o035auemid Bee Goxbe @ Goxbe BEThC-
EAQTD OYEBAIBHYN. MepPeLiuy.

I'. mpodeccops Bamenro-3axapuenko B cBoed TpoxoImATENE-
Holl mpatTuEB DpenofaBaHiA H 9K3aMeHOBD 3aMBTEAD Bb Godbwed
YACTH YueOHEKOBD TeoMETDIH BAKHHA U MHOFOUACICHHHA HEX0CIAT-
EH, KOTOPHXD TeHEAIOTiH M0#A0 OHI0 TPOCABIuTh BOCXOLA He 10
camaro. Epgrmpga, & Jo Kakoro-mubyLb uU3b €ro MOCPEACTBeHHHXD
EOMMEHTATODOBH, OHBNIAXT He BB COCTOAHIA LOHATH OPOM3BOZeHIA
yuATexd, MCEA3UBIEXD U  NOLUBHBMAXD €ro. KO  JPOBEA CB0Ero
DORAMAHIA, |

I'. Bamengp-3axapueHko CHpasefiTB0 HOJATALh, TT0 HPEkKLe U0~
OHTOED Comaams asyue Eskauda, 3ambiaeMHXD Y MAOTHXD ABTO-
POBb, HYEKHO GH CTAPATHCA HAYUATBCA OTal@td MAKG-HCE LOPOULO, BAKD

0HB, HPOHEEEYBNECH AYXOMD CTPOTOCTH, TOCHOJCTBYOMEMD BB €ro
*
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CRIEMERTAXBY, K KOTOPOMY DPHCAMSUTECA MODAM TONBEO HOMHOTIC
3% cOKpeNEHuX's RaydHnxb mucareseif, Taga orof mwhbix r. B.-3.
Ipe i pLBATD 3uaunTexbaudl TPYyAD u3xania teomempuueckolt ua-
CMU 9AeMeHmO6s, 1ePeIOEeNEHXD 68 CoBpemennnil MareMaruue-
ciiff asuwb, ¢b mpubaBremiam: W oOBACHATONBHHNME 3awmbBuanidwm,
COMOCTABIAMIMUNY JPEBEATO TEOMETPa IWIEMD KB JENy Cb COBpE-
MenHo Hayro¥ M DOKASHBAKMEME, Ha-CEOABEO ¢Fo XX-pbroBad
LOKTpuAA OIMEe L 3aKT0YGHIAMD BeIAKUXD COBPEMEHHNXD Ma=
TeMATUEOBY, WBMD Yuenie, 3aKINUANMEeCH BH 3HAYHTEIbHOMD YH-
crb pyEOBOACTBD, U3ZAREHXD BB mocaBiEia 50 xBre,

B sambuareipsons BBefeHid, KOTOpoe yuommi mpodeccopd mo-
wBeTeas BO TIaBE  CBOEr0 TpYyAR, OB O0CHOBATENBHO ~ pasobpald
CMHCID M HasnaueHie ceomempuueckuxs wunomess Lerapja.- Omb
npuBojaTca Kb wmexy 4-xb, 33 HCKIDYOHIOND OCHOBHEX'D HCTHHD,
OpHIATARIAXCA KO BCARATO POJA BeAMYMRAME M KOTOPHA mpuCO-
eIudACH, - JaKe Bb IyINAXD HLAHIAXB, KB TeoMOTpudecRuMD
THIOTE3aMT TOID HA3BaBieM® axcioMs HIA o6muxs momarilf (no-
tions communes). I'. 3axapuenko ocHoBaTeNbHO LDHEANL EJACCH-
huganio Bappoy, Pobepra Cmmcona n Jopenma....

Yeimpe reoMeTpaueCKiA THMOTESH ABHO WIH HEABHO 3aKJIMUA-
oTed BE akciomaxs, 0003maverBHXD U0 EJacchpmEamin aBropa my-
mepamst 8, 10, 12 m 11, rgb mopagors AByX® mocaBiHAXD Ic-
penbmens mamp HaybBpenno.

Akcioma 8 mpermoraraers ReonpesbiuMym HIeH HeudmmuAe-
Mocmy (QUTypb, DDA UXE NEPeHeCeHiX BB MIOCEOCTH HIK Bb Mpo-
crpancryb. Jomyeruss 810 cBoderBo  QEPyps, MO®HO ompenk-
14Th BXD PAGEHCMAE0 BO3WOBHOCTHH COBOAJEHIA HXD IPJID C3
xpyront, mim (mo agciomd 1-#) mampoll #3s QETyps €1 TpeThew
darypoi. ‘Tasuus o6pasoxd akcioma 8 HEABEQ 2aEJINYA61H BB celd
nepsylo wnomesy, Cymecrsenno neo6XOENY0 AIA reomerpim, ru-
notesy Hemswbasemocr:a Quryps.
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Agcioma 10 pv gpbifcrBureibmocTd ecTs TEOpeNMR, NPOHCTERAN-
Mad HOmOCpeCTBEHHO U3 6mopow 1unomesns, cocroamell Bb Jo-
Dymenid CyuecTBOBAHIA NOBEPXHOCTH, HaZOEHMOH Ha camoe celd
BO BCBXD €A 9ACTAXD— KAkD OpAMO, Tagd E 0fpaTHO® cTopoHOH
(naockoers) uam Toapko mpauo (cdepa).

Akciowa 12 pmAcHAETD JO0BOILHO CMYTHOE ©BEARJO0BO ompeib-
renie apawof immim (omperBaenie 4). ILia sroro fomymeno, xaxs
mpemsa 1WNOMeE3q, CymecTBoBanie mmuim, marogmuod na camoe
ce6a Bo BeBxT eda wacTaxb, Eorga ee mepewBmanTs, yBIerad Bub-
crh ¢b wacriio noBepXHOCTH HalommMod ma camoe ce6a (cpoifeTBo
npusAfiekamee ne TOApKO0 IpAMo#, Ho Takme EPyry M BHATOBOH
AURiE), UAK 32cTaBIAE BPAIATHCA 8Ty LOBEPXHOCTH 0KOI0 ABYX®D
T04eKD pascuarpupaeMoif amaim (cBoifcTBO, MCEINYATONBHO TPH-
Hagaemamee mpamoif xmmin).

9THXD TpPeXb THIOTE3D JOCTATOYHO JAA J0KasateJbcrea 28
nepsuxd opegromenilt 1-¥ wmmrm Esgimga, ormocamuxea Gespas-
IAYHO ED QHETYypaMd HIOCEAMD, MIA HAUCPUCHAHMD Ha ofmodf o
roii-me cpepd '. Esexmxs, someuso, me 6ess mawbpemia rapmws
00pa30u’ CPPYIOKPOBALD 9TH Lpeflomenid, mombBerass uxs mpemss
X, KOTOPHA He MOTIH OHTH LOKA3AHK (635 MOMOII HOBALO NPRHTANA
u1m wemeepmow wunomesvs, BHpamaemoit agciomown 11-w, BooGme
usgbeTHOX TNOAD HecBoHCTBOHHWMD €H uHa3BaHIOMD HOCMYARMA
Epganga, e |

JTa akcioMa ¢b JAABHAXD MOP'h OWI& IpegMeroMb MHOTHX'D H3-
crbaosanifi. Ea Bmgumad asazorii ¢b BHpameHiews HBKOTOPHX®
T60pONB, BHBOZMMHXD H35 TPeXD HpeJHJYIEXD IHNOTE3D, YBICRIA
NHOPHXD T6OMOTPOBD KL OTHCEAHIK €4 JO0Ka3aTelbCTBA, OGHOBAH-
maro ma Thxp-me mpmumumaxs. Ho Beb mx® yeuxia xo caxm mopn

! Oro pambime morasass cans r. Hotiel sp cooems «Essai critique sur les
principes fondamenteaux de la Géométrie élémentaive ou Commentaire sur
le XXXII premiéres propositions des Eléments d’Euclide. Paris. 1867.

B. H.
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6manr Gosyewrbmes, B BH HAcTodmee Bpeua EKocropbpHo HeEberao,
UT0 oHM HEKONA 1¢ MOPyTH OHrh yBhHUAHE Yyewbxows'.

THus He menbe cmpaBefIuBo, YTO HONHTEH TAEALh MaTeMAarTi-
K0Bb, LakBs Jeowanops, JMEHLMETH O0JH0K YHCI0 TeoMETPHYECKEXTD
vEmoresb, mo Epaiiuedf wbpB Morymecrsenso coxbiicroBaim pash-
ACEenin, Bompoca i umBIE BAmSHE pesyIibTarh, Cb TOUHOCTHI HO-
§a3apb, Eakifg Tpeglomenia miockoll reomerpinm He3aBACHMH 0T
AECIONH 0 TApALIeIBHHXT.

Wsnoxned npexpachas uscrbpopamia Jemanips o pasinynExb
BHPAKORIAXT, KOTOPHME Momso 3anbrmes agciowy 11-n, r. Saxap-
YeHKO MPHCTYIAETD ED TEOMETDIN HeeBRIALOBOM, MPEHMYNIECTBEHHO
cabpya wyra, waneprammony Jobawesckums, W UDPHEIMAA BB €000-
pagenio Goxbe moBue TpYIH DBessmpanu. 910 CYMECTBOHEO® 1'6-
sumé BOOPOCA, COCTABIAWMMATO HEOGXOAMMOe JOUNOIBeHIE BEAKATO
TpaETara 0 djewentapmodl reomerpim, mzomeno Ha 60 ¢IpaEENAXD
m GyLers WATAThCA ¢ HATEpecOMD B HOZE30f.

Mu Bmoxnb egxefpaews aBropa 3a To, YT0 H3H HTOro résumé
08B CIBIALD DAABY, COBEPIIEHHO HE3ABHCHMYI OTDH NpPOUAXE Yacteif
EHErE; m6o uremie grolfl meamkarHOH Teopim IpeAUOJATAETH YMD,
yEe LOCTATOUHO UJOmpPeHHHH HA TeoMETDPHYECHEASD BHBOZAXD U
OpUBHENIA EP yMO3AKIOUCHIANS NOMENO ~HONOCPOLCTBEHHALO CO-
Eblcria yyBeTBE. '

Iaxbe r. Hotiel mepexaers coxepmamie mo krmrans . Houaas
Eskauda, m3nansuxs mpod. B.-8., cxbgya ofsopy uxb, momwbmen-
HOMY B UPHJACIOBIE 910T0 M3TAHIA, KoTOpHE MH omyCTAND N
OpaMo mepeliiemd Eb 3aKINYGHID DemeH3iu,

t Takas A0CTOBBPHOCT, MPOHCTEKAOM@AA N35 rAyGOKHXD naCA{0BARI BTOrO
TPYAHATO HpeANeTa, NPOu3BEACUNLIXD B NOCABAHEMD IOAYBBKS, HE NPEHATCTBYeTH
NOABACHII0 HOBHYKOBD = F€OMETPOBD, HCTOMAIOIHXD CBOH YCHAIA Ha pasblgkaHin
phinenid, He HOAAABIIATOCH Bemgaﬁmmm TEeHIAMD H HEBO3MOAXHOCTH KOTOPAro A0-
Kazama HE MEHDBe reHiaAbHPIME reoMerpamu. Db nocabiHie roibl 3T FEOMETpHuEr
ckad GOAB3HD DPHHAAA Pa3MBpPbI HACTOAMmEH BuMzEMin (Aem.).
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I'. Baxapuemro oboratmas csodf TpyA® EparonbEAEND XomOI-
HOHIEMT, COCTOANEND H3B Tpex® Ombalorpadmueckuxs yrasarelded,
B3 KOTOPHXD BD IePBOMD ORB Jaers cuucosb 460 uspaniit Epranga,
HALEYATAHHHXD MHOYTH HA BeBXH JBTEPATYPHHXB H3HEAXD €O
Bpemens u3o6pbrenia mmmromeuaramia. I'. I'yeas ¢b cBoell cropoEn
ZOUOJEAETS 9TOTD CHHCOEL H-1 HyMepaMd, B HEMD HO 3aEJOYAN-
MEMTAC, ‘ ;

Jarke cabpyers cmacok’s BB amanmﬁom nopasEh aBIOPOBB
saBBBimuxs apopssefenii mo ue-eBEIuLoBoH reomerpinm, moau-
muxcd x0 1880 r. I. I'yeas upexaaraers. gomoinmTs 97015 CHE-
COED AByMA CIBIyOmEME COYEHeHIAME:

De Tilly, Sur les principes de la Giéométrie et do la Méca-
nique. Bordeaux et Bruxelles. 1879.

Wagner, Lehrbuch der Geometrie, nach Griindsitzen Bolay’s.
Hamburg. 1874.

Bp rperbewt yrasarelh NpuBeJeHH HA3BARlA TIABHHXD COUMie-
nifl, KOTOPHMEA 110IB30BANCA ABTOP®. '

MpuBesend 3akININTOILHHA CA0BA pemensiu:

Tlo oroif sambred, rab MH JoIEHH OHIW COYCTHTH MHOiH uHTe-
PeCHHA NOZDPOOGHOCTH, UHTATEJb MOEETH OZHAKO cymTL 0 BAEHOCTH
9TOI0 HOBATO M3JAaHlA CAMATO LDEBHATO E3b TPAKTATOBD MO TEOMETDIH,

Yuennil niesckiif mpoeccopd BB €BOEMD TPEBOCXOLHOMD Hepe-
BoJB B 100aBAeEiAXB, BUOIRB rapMORMPYOIEXB Ch TEKCTOMB, La-
eTh RJACCHYECEOe MPOU3BeJeHie, CaM08 HOBOE I HOAHO® 3D BEHXD,
Eagia My zmbens mo saxememrapmoif reomerpim, Iloka caaBanckie
#3HEH BDb uamuxb ((paBNy3ckNXB) MEOIAXD eme He NOIyIHAM
wbera, coorbrersyomaro nayysoii poam uaniff Ha EEXD ToBOpA-
UEXb, MH JCepAHO peKoMeH]yeMb IepeBojb 9Toif npespacaod mmary -
Ha #3HED, Gorbe pacmpocrpameEEHE y Racs.

B. H,




MroToroas 3AcBAANIZ 27 ORTABPA.

Mpucyrersosara: H. A. Angpeess, A. A, Hiomruross, H, M,
Oaapunsid, C. A. Paesckiif, II, M. Pyzmess u I'. B. Jlesnngii.

I pegcbaareascreoBard K. A. Amjpeess.

Ilo ovepurim sachpamia cesperapeM® OHIO IDOYATAHO IHECHMO
r. POETOPA EieBCEAr0 YHEBOPCETOTA, BB EKOTOPOND COOGMABTCA O
cornaciu cosbra yumBepcmrera oOMBAWBATECA WIAAHIAMM €D MaTe-
MATAYECENNS O0mecTBOWD.

K. A, Anopeess cpbraas coobmenie «O ¢oryeaxd arreGpan-
UeCEEXDh EPHEHXBM,




IlPoToKOdD BACBTAHNIR 28 HoaBPA4.

Hpueyrersosaan: B. I'. Wumerensiil, K. A. Augpeess, I. M.
Mexapw, A. A. Rmomauross, M. C. Kocenro, C. A. Paescgiii,
U. K. Ileiizrs ® WU. M. HIrysapess.

Ipenchrareasersosars B. I'. Mumenengii,
o orepurin sachgamia XOIOEEHO MMCBMO T. DOKTOPA MOCKOB-

CEaT0 YHABODCUTOTA O COTAAcin COBBTA YHHBOPCHTETA BHCHIATH
«Yuerna 3amacru» BB o6nbEs Ha «Coobuenia» obmecTsa.

JLON0KEN0 0 WOCTyNEBIEXD BB OHOAiOTeRy 06mECTBA KHATAXE.

K. A. Audpeess cpbrans coobmenie «O reomerpmueckons onpe-
Abrenin npoerTmBEATO CooTBBTCTBiAY», WO MoBAY 3anbrEm O, Kiedi-
#a Bb Mathematische Annalen.

Coob6uieuis. 1880. 5




MroToR0ID 3ACBAAHIA |12 HERABPA.
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B. I. Hwweneyrit coobmuan sambrey: «O6o6menie ompe-
nbaeniii Qymenii cp AblcrBETEIBANZD HA KOMIVIEECEHA 3HAYEHIA
nepenbHHEXB».

I'. B. Jlesuuriit coo6mmrp 3ambrey: «O mpocrbiimens BuBo-
1B dopuyat napalraica HO KOOPIMAATAMD CBBTHIB®.




I,

OB H3I0EEHIN HAYAID

ODPOEKTUBHOU®X TEOMETTPI M.

K. A. Andpeecea.

§ 1.

Bn reomerpim, mayuaomeif cBoifcrBa mpocrtpamcTsa w mMECIE-
MHXD BB HeMD (OpMT He3aBuCHMO oTh WoHATiH o nermupnb u
uswhpenin, BerpbuasTes OJHO NpeLrOEeHie, [0 CHPABEAMBOCTH
Ha36BaeMOe uBEOTOPHME yuenmMH ocwosmwuims ‘. Ilpegtomenie gro
BHDAKAETD, UTO TaK'h HA3HBAGMOG LDOGKTABHOE COOTBBTCTBIE Mek[Ty
Asyma opmanm nepsoii cremendm (Bamp. Me®AY JABYyMA pALAME
TOYCKD KA UPAMHXT) YCidHABIABAGTCA BHOJEB, KOTAA JAHH TpH
NapH COOTBBTCTBOHAHXT 3AEMEHTOBD STHXD (OPMD.

Hbre magobnocru 00wmficnarh Hojpo6Ro, MOUEMY BTOMY UpeLTo-
HEHIO TpPUJAeTCA TAKOe BamHoe 3Havenie, JlocraToumo ckaszarsh,
9T0, TOABLEO PYKOBOXICH STAMD HPEIIOKEHIOMD, MOKHO OPH HOCPES-
¢reB npoestmBEaro coorsBrersin mepeligru ot pasemorpbuid oae-
MeHTApHEXD (opus KB pascmorpbulio m msyuenio Gopms mepsoit
crenmeum GorBe CIOKBHXD, KAKOBH KPABHA JAAHIA. JT0 MOHATHO AJA
BCAKAT0, ETO 3HAKOMD HAND. Cb CHATETHUCCKOKN TeOpien KoHmge-

 Th. Reye, Die Geom__etrie der Lager. 2-te Aufl. Hannover, 1877, p. 46—
49.—G. Darboux, Sur le théoréme fondamental de la géometrie projectiven.
hlat}l- Anna]en’ T- XVII’ 1880, p' 55'

5*
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cknxd cbuenifi'. Topasio Bamebe mo mamemy MEbHIL cxbaars 4ro
nu6yLb, UTO0H BHECTH TOCTaTOYHY® ACHOCTH W ONpeABICHROCTD B
piboIecs HIN BOSMOKHHE CIOCOOH HOKA3a1eIbCTBA HTOTO NPELI0-
#eHid, KOTOPHE X0 CEro BpeMeHH NpeJCTABIANTD Cla6Hi NYRETD
BL CYMECTBYOIUXT HBN0KEHIAXD HAUAID UpOETHBHOE reomerpim.

Ha srors mynkrd oGpameno OHIO BB mocIBjHee BpeMA BHHMA-
mie nBroTopHxd reomerposs. Tars, Perskct Kaedns, 0JHED H3D
nEnbmanxs nagarereil myprasa Mathematische Annalen, Tpakry-
ers 00b 9TOMD BONPOCH BH HBCKOJABEUXD CBOMXD CTrarbixb, HOMb-
UEHEHXs Bb 9TOMD &ypHarb. Ilepsas H3D BEXD, HANEYaTAHAAA
eme Bb 1873 roxy, racaerca Bompoca cayuaiimemd o6pasomt u,
TaED CKa3aTh, MpwoXoxoms . T'But He membe oEa CojepEETD BUOI-
Bb ompejbieHnoe OTHOCUTEABHO 9TOTO BOIpoca 3akawuenie. Beabyn
sa-1TBMB Ha BOIPOCH B0 06pameno BHUMAHie LPYIEXT reoMerpoBD,
rr. Ranropa, Jypora n Ilefirena, Koropee BHpasmam cBoE MuBRIA BB
umebMaxs kb v, Haeliny u Thus BH3BAIE HOBYW 3aMBIEYy mocrbruaro,
nanevatannyo By 1874 ropy®. Ko orofi-we sambreds npmcoemme-
HA W UACTh Pa3Cymjenill, H3BICUCHHHXD U35 IEPENUCKEH, NOXD HA-
spamiens Jlyporo-1lefiTenoneraro joxasareipcrsa. Hanomens BB mo-
crbpuee BpeMa, BH mepsoll Terpajm BRXoAAmaro mmab 17 Toma
Mathematische Annalen mossmaacs moBaa sawbrea r. Haeifra, cay-
#amad coGcTBEHHO BBeLeHieNB EB Goake mogpo6modi crateh pam-
uysckaro reomerpa r. JlapOy, mocamedl nassamie: «Sur le théoréme
fondamental de la géométrie projective » *. Bb oroff mocabjneit 3a-
whreb r. Ruelins xateropuuecks 8afBIfers, o OMUGuICH Bh IPEEK-

i J. Steiner, «Die Theorie der Kegelschnitte gestutzt auf project. Eigenschy.
2 Aufl., Leipzig, 1876.

* F. Klein, «Ueber die sogenannte Nicht-Euklidische Geometrier. Math. Anu-
T. VI, 1873, p. 132 u ca. ' :

3 F. Klein, «Nachtrag zu dem zweiten Aufsatze tiber Nicht-Euklidische Geo-
metrien. Math. Ann. T. VII, 1874, p. 531—537.

¢ F. Klcin, «Ueber die geometrische Definition der Projetivitit auf den Grund-
gebilden erster Stufer. Math. Ann. T. XVII, 1880, p. 52—54.
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HEX'D CBONXD B033pBHIAX'B, W YKA3HBAETD, KAKD HA OPHUEAY CBO-
ero 3a01yEjenis, Ba 10, 410 UMb OHIB yOymess W35 BALY TOU-
BHE cumcab caoBa oupepbrenie, 3agienie aro r. Kaeliat cuura-
eTh Bb HACTOAmee BpeMa Thub Goabe HeoGXojUMHNB, Yro OIH-
6ognoe ero MubHie BOILIO Y#ke, 110 €ro CIOBaMb, Bb HBEOTOPHA
Ropbfimia rcoMeTpmuECElA COUMHeNiA @ UpesH To yrpomaerdp cxb-
1aThCA 06uIe-pacIpoCTPALeHEH YD,

Haup uspberHo TOIBEO 0HO COYNHEHIe, HA KOTOpOe BB HBEO-
ropoll wBpB mosiidaro upemuee posspbuie r. Kaeiima, xora, wo-
#e1d OhTb, HE CTOMb BPEJUHMD 00pPasoMb, Kakbh TOTO 0UACAETCA
cawd r. Ruefius, Coumuenie sro -— «Geometric der Lage» crpac-
Oypresaro mpodeccopa Teogopa Peife. 1o Bechya pacipocrpanen-
uafl kypeb Jexmif mo wmerof mam cwHrermueckoll reomerpim, BH-
JepRasmill B CpaBHATENBHO HEIPuJOIEHATEIbHOE BPEMA JBA H3La-
Bid. Bb mepBoND H3D HEXD OCHOGHOE NPEdA0sceHIe, 0 KROTOPOMD
MH Temeph BejeMD pbub, JOEABHBAEICA, CTPOr0 MPHACPKHBAACH
m3nomenis IlTayira BH ero KJAcCHUECKoMD COUMHEHIN, HOCTMEMD
10-&e sardasie'. Bo BropoND Ke 910 NOKA3ATEABCTBO 3aMBHEHO
gpyrand, kotopoe r. Peffe samucrBoBaxab #3s counmuenin 1. Towe:
«Ebens gecmetris he Gebilde erster und zweiter Ordnung vim
Standpunkte der Geometric der Lage» (J. Thomae. Halle,
1573). Bop upeguciosiu ko Bropomy msjauimw r. Peile rosopmrs,
yro cxbrarb 9ro uswbmesie Bo BHEMAHie Kb COBEPIICHHO CHPaBES-
JUBEMD Bo3pamenians r. iaedna uporuss noxasarexscrsa Ilrayxra,

Bw Bmgy Toro, uto Temeps I. hae#HD COBepmEHHO OTRA3IHBA-
ercd 0T CBOETO NPe®HATO MHBHIA, MO®HO OHIO OH OEHBAATH, UTO
Bh TpeTheMDd u3famim csoedl gumrm r, Peiie croBa jolmeHE® Oylers
Bo3BparTHILCA ED Jgokasarerncrsy Jllrayira. Ho na camons pbab
Bh 9TOMDB, LAKETCA, HE HPEJCTABATCA HAX0GHOCTH, NOTOMY 4TO,
KaEb YBUZUMDL HELe, XoKasareaberso r, Tome oraduaerca orb Jo-

1 G. v« Staiidt, WGeomeirie der Lagen. Nuraberg, 1847.
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kasareapersa Ilraynra ammp Goxbe noxpoGHEMB B 06CTOATEIBEHMD
B3R0meniens B 068 0fHEALOB0 BEPEH. Hampornsy, ckopbe Momuo Ay-
MaTh, 910 docrbanad sanbria 1. Iiaedua He ecrb mocrbimee CJoBo,
CEA3MHHOE BTG Pa3bACHenie Toif HedCHOCTH, KOTOPAA NMOKDPHLACTH NOKA
ponpoch, Ilpnumpa 9roii meacuoeTn JemmTH, BBPOATHO, BB TPYREO-
¢l H JeIUKATHOCTH caMard npejpmera, a Buberd ¢bp Thub m BB
TPYLBEOCTH YyeTanoBurh onpeibieHnylo Toury sphuia Ha mpeamerd,
mo uemy-au6o OGoabe npexnouTETEAbHyK uhMD JApyrid.

Yro BO3MOEHH HBCEOABEO TAEMXD T0YekD 3pbHIA, 06 9TOMD
cBELBreabeTByeTs Godbliee WA MeHLIIEe pasAnyie BDL Bo33phmiaxs,
NPOBOJUMHXD BD OCHOBHWXD COUMHEHIAX'b, NOJOKHBIEXD HAUALO
CHCTEMATHYECKOMY H3J0&enio noBofl reomerpin, KaKOBH Upom3Beje-
aia Ilreifuepa, Illasa u Illvayara, a rakme W BB COUMHERiaXD
BXDb crporuxd Hocabposareneid, Ho umenno BeabacrBie 91010 Ham®b
EAZ/ETCA, UYTO CYMECTBEHHO BAKHO BHACHATH, He CYUECTBYeTd Ju,
OPE BCEMD DagIAuiy 9THXD TOUeED 3pBHiA, KakuXb-auGo ompexrk-
JOHHHXD MEHJLY HEMH COOTHOIEHIH; rIaBHOE Xe-— PasbAcHUTH Aba0
Ha-CT0JbK0, UT00H OHJIO BHL40, YT COpaBejIdse M uTO HBTH CB
Bamjoif Tourm 3pBHIA Bb- 0TIBIBHOCTH.

Mu ne sapaent ce6b 3ajaum HpeicTaBiTh Takoe padbpdacuenie,
B0 ponpoOyemd cibiarp kparkiff o63epd uprepecyomaro Hach Bo=
npoca, HA-CKOJILEO TOMY JalTb OOBOAD YUOMAHYTHA CraThd T,
Raeifna. Uepesd 810, MomerD OHTH, oOHapymarca ompeabiennbe 1h
OPUYMEH, Hi KOTOPHXD pa3rmyie sosspbuill ocnoBHBaeTcd.

-8 2,

Kak® BEAHO 3D YEA3AUHAT0 BHII® CONEPHKALIA OCHOBHOTO TpeEJ-
10X@HIA NPOSKTHBHOH reomeTpid, L0KA3ATEBCTEO €r0 JIONKHO 06-
yeaosanparsca Thub oupejbieniend, ¢t KOTOPHMD NPOEKTHBROE CO=
orpbrersie BBOANTCA BB H3YUEHie. :

Boobme coornomenia, TakL-Ke KAKD 1 DpeMETH, MOIYTs HMBID
Pasno00pasuna csoiicrsa, #0 T04bK0 TH B3b 9TMXb cBoHCTBD, KO-
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TOPHIME  Pa3CcMATPUBACNOE C001HOMEHIe XapAETepusyerTcd BHOXHD,
T. €. Takb, 4T0 BCB 0CTAIBEHA CcBoficTBA BHBOJATCA KAKD HUXB
I0THYeCELA CabpcTsid, MOryrh OHTb NPHHEMAEMH 32 OmpexbieAis
9TUXD CoorHomenif mpH mxD m3yvewin. B GoasmumHcTBE Cayuaesb
TAENXD XAPAKTEPHHXD CBOHCTBD OHBACTH HBCKOJIBEO, I 9T0 KAKD
pa3s uwbers mbero padg mpoesrmBEaro coorbrerBis. Ilocxbxaee
JOOYCEaeTD, CIBLoBaTeIbH0, HECKOIBEO ompexbienii,

Hpemge wbwbp ykasats, BH U6MDB COCTOATH 9TH ompexbienis o
KaKkoe MEHXIY HEMH pPasinuie WIR CBA3b, 3aMBTHMB, UTO BB Treo-
MeTpid yEme JABHO DA3IMYANTD JABA DOJA CBOHCTBD WIM COOTHO-
meniii: cpoifersa mempuueckia Wi E0IMUECTBOHHHA u cBoHcrna
OTHOCHTeJBHO HMOIOMEHIA HIH Oeck punmueroia .

Bosuurnorenie anaxmrnuecroif reomerpim m jaipmbifmee paspm-
rie W o6o0menic ed OCHOBEHXD UOXOmOHid, mwboWEXD TAKD HIX
HHAye CBOCK TOYKOKW ONOPH HOHATIe o Bexmunnd, faxo maykb mpe-
BOCX0J(H0¢ CPEeLCTBO JIA H3yUeHla cBolicTBb mepBaro poja u BHECIO
BL 970 H3y4eHie c'rimylo nocIBroBaTe IBHOCTE H CHCTEMATHUHOCTD.
Bubers ev Thun nopbiimie meTon anaruTmueckodl reomerpin ABIA-
0TCd J0CTATOYHO CUJBHNMH HE TOIBEO XIA J0KA3aTENbCTBA, HO H
AXd packpHrig cpoifeTB® Broporo poja. Beabpcreie aToro MOEHO
Oumo0 O WpuU3iaTh 33 BeXEUMD E306phrenieMs ,Eeﬁap'ra BCEOOBEM-
T0Mee 10 OTHOMEHIM Kb reoMerTprueckoMy yuenilo 3nauenie. Ho
9TOMY IPU3HAHI JOIKHO, HAMD Kamercd, NPOTHBONOCTABUTH TO
rpeGoBatie, KOTOPOS CAMHND HeOOXOLUMHMB 06pasoMb JOIEHO CO-
6I0faThecA Bb Kamgodi ymospureinuod maykb. Dro Tpebosamie mo-
BOJHTH BCe H3yUaeMoe N0 BO3MOEHO G0XbmeH npocrors. bBesd BH-
noJHeHiA 9TOro TpeGoBamia Hayka mnepecraners mmbTh AAA Yex0-
pbyeckaro yua HeyBAJAOIYH upelecth U cBBKeCTs U YTPOEAETD

1 O6% arows pasrpasuuenin cy. nanp. y Hlaia u Ionceie: M. Chasles, «Aper-
¢u historiques etc.—2-e edit. 1875. p. 22— 23. J. V. Poncelet; «Applications
d’Analyse et de Géométrien. Paris, 1864 T. L[, p. 208~29.
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cibaarhea  JocTOAHIEMD 10 NpeuMymecTBy OmOXiOTeYHHXE 1O-
ROED .

Ilpocrora B HayEh Momerb GHIL JB0sKATO POj3. Bo-mepBHX®,
ta, KoTOpad 06YCIOBIMBAGTCA YUoTpeOleHieNd HPieMOBD Hawb NpH-
BHYHHX'b UIM Bb HACh BuODPEHUBHEXCA; OyAYyTD JM 9TH HPiems
clielialbHATO HAYYHATO XapakTepa AU Jake YCBOeHHHE HAME Bb
caMoil ofEvHOH moBcegneBnodl ywcrennod xbareibHocTH. 910, TAKD
CEA3a1h, UPOCTOTa LpakTudeckas. IlporuBomoaomnocts e LoMmHA
COGTABAATL 1POCTOTA TEOPeTHUecad Il cOOCTBOHHO HAYIHAH, T. €.
T4, EOTOpad JOCTHFAGICH YCTpaHeuieND KAKb Bl CAMOND HpejMers,
KOTOPHE MH u3yyaemb, 1ab ¥ Bb THXb OyPIXb, HO EOTOPHME
MH Kb HeMy LOJXOJEMD, BCEFO TOr0, WTO HE CBASAHO Cb LUND CA-
MEMD HETUMEHMB 00pasoMb H He o0ycroBimpaerca Thum mbiamm,
EuTODEA MR npecabiyent. Ropoye ckasath, 8T0 — mpocToTa, LOCTHA-
raenad UyreMb OTBIeUeHId.

Wssberao, 90 MateMaTHYeCKid HAYEM IOAB3YWTCI pelyranien
TPYAHHXD B BB 'TO-ie BpeMd NPOCTREB, W Iocubjmee csolicrso,
06yCca0BANBAENOE HXD OUBACYELHOCTbI, Ge3b- coMBBAIA NOBEMAGTCH
BCBME UMeHHO BB cumcrB npocrorH Treopermuccroil. Tpebopanie
9T0H - 10 DpoCTUTH M AOIEHO CTOATH Bb HAYED Ha mOpBoMD miaub.
Ho kagT- ckupo up BwbHdeMb BB HE00X0JUMOE NPHJLEPEEBATHCA
810r0 TpeboBaHid, T0 NPAXOJUMG Kb 3aKI0UEHIN, 4T H3yUeHie fe-
CEpHLUTHBEHXD CBOHCTBD JOAKHC OGHTH 10CTaBIEH0 BHB 3RBACHMOCTH
0T1 M¢TOJO0BD. aualuTHYeCKOH reoMeTpid, TakL-EALD MocXBinad He
cymecTsyers (esh UOHATIA O Beanusas H KOJMUECTBEHEHXD CO0L-
pomenuifi, a AeCEPUNTUBHHA CBOHCTBA Ch 9TUMA HOHATIAME HEYErO
oomaro ue mnbors, Bosumgaers rakiMb 06pasoMb 1oTpeGHOCTH Wb
CIPYNIAPOBAHIM HCTEED, OTHOCAMEXCI Kb A¢CEPENTHBHHMD CBof-

! Jausace rosopurs: Préférez les méthodes générales, attachez-vous i les
présenter de la maniére la plus simple, et vous verrez en méme temps qu’el-

les sont presque toujours les pius facilesn. Cu. Chasles, «Apercu historiguen
etc. p. 234. '
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CTBaMB BbL 0cofo¢ IBioe u BB paspaborkB oco6HXD METOJOBD ALA
PacEpHTIA ¥ H3cABAOBAHIA 9TNXD MCTHHD.

Crpenicnie yaosaeroputh 9Toff morpeGHocru Geperh ekoe Ha-
yalo eme o1b Jesapra u» Ilackaxa, ecam ue paube. Hauepra-
reapiag reomerpia Momma mpegcrapisers GlecTAmill nmpuwkpn ph-
mareabsaro yembxa traxoro crpemienia. ITosgmbe Iloncexe, 1lain
u Ilvefineps oGorarmim Hayry uscabjoBamiamm, copbiicTBoBaBmEMEA
BDb 3HAUNTeJbHOH cTemen: yeramoBIemilo o6mMEXD UMCTO TeoMeTpE-
YeCKUX'D MpIEMORD, 3aMbBHANMUXD UpieMn anararuueckodi reomerpin,
B Jals ODpuMBpPH CTPOTO-HAYYHATO W CHCTEMATHYECKAr0 HXD NpH-
whuenia, Hakouens Ilrayars nsa0&uxs b Hanorbe npuanumians-
Bofi (opub yuenie 0 JeCEpPUUTHBHHXD CBOHCIBAXD, CTPOPO HCEIN0-
UaBb Bb CBOHXb Uplemax’d uoHarie o Bexsummb u usmbpenim, Kan-
ra Ilvayara «Geometrie der Lage» mo copaBefImBoctyd CUBTAETCA
TBMB - Ke CAMEMB 10 OTHONIEHI Kb YYeHi) 0 NeCEPUITHBEHXB
csolicrBaxb, ubnb SIeMEHTH 9BEIMZA #BIANTCA L0 OTHOMEHID Kb
regmerTpin BooGme. '

Bp nacroainee Bpend teomempis 10.40%4ceHisa B TOABKO AMBETD
necounbHHOe IpaBo Ha cyulecrBoBaHie Kakb HayKa, HO I BCE JAlb-
nbiimee passurie 9roro YueHiA JOA®HO OCHOBLBATHCA HA HAUAJAXD
cucrenarnueesn crpynnuposanuuxs Iltaygrons. Cama naueprarels-
Had reomerpis, upecabaya Gorbe mpasrnueckix ubau (LaEs ard
dw trait), BexoJuTh U3H HAYAJD, UoKoAmmAxcA ba Ooabe oTBIe-
Y¢HEHXD OCHOBAHIAXD TeOMeTpPim HOJI0JKeHid.

§3.‘

Yro6n orOmYATEABHO LOATOTOBATH WOYBY JIA# pascworphuia pas-
IMYARXT oupexbacuii npoexruBmaro coorsbrersif, KOTOpoe B reo-
MeTpiH 10J0KEHid UIPACTd UEDPBEHCTBYWINJH POdb, YEameMD HA 0C-
HOBAHIA 9TOF0 YUeHid.

Touxa, mpamas JnHIA U 1J0CKOCTD HPHHUMAMICA 33 SIEMEHTH,
nojaexmamie nsyvenino reomerpis uoxomenis. Bedkas coBokyunoors
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9THX'D 9IEMEHTOBDL ecTh Teomerpuueckas Qopua. CpodicTsa (Popyb
I COOTHOMEHIA MeEKJNY HUMM JOXEHH OHTb, 0UEBHEHO, cIbrcrBismu
CBOHCTBL U B3AUMHHXB COOTHOMEHIH, XaparrepH3YOIHXD 9JEMEHTH.

Ramani srementd Bb-oTxbabnocTH 001a7aeTh CBOCTBOMD MIHM
¢m0co6H0CTHI) 3aHUMATH TO UJM JAPYroe I0J0KCHIe Bb WPOCTpPaH-
¢teb. Toapko pasinuieM’d NOMOKEHIA pASAMUANTCA HIACMEHTH OJ-
HOTO W TOT0-&Ke Ppoja.

Memxny pasimyHBEIMA IOJOKEHIAMH 9J]eMEHTOBD PasHHXb POLOBD,
Pa3CHATPUBAGMHX's COBMBCTHO, €ymiecTByeTd 0€060€, Bb KOTOPOMD
OHH ABIAKTCA 63GUMHO COSMIUEHH MY, TaKoBO MOTOXKElle TOU-
KM U OpANOH, EOTJa mepBad JeANTH HA BTOPOH n, crbjoBarenbuo,
BTOPAd LPOXONUTD UYPess LepBYH.

Moxomenie Kamgaro guementa onpeprbiderca enoann w eouH-
CINGEHHBIME 006PA30OMs TOT0EEHIEMD WBCKOILKUXD 9JCHEHTOBD Cb
nans copmbmennnxs, Tagb, npamad onpexbideres gBywd coBub-
MEHERMA ¢ Hell ToYKkaMé, HIOCKOCTb TpPeMA TOUEAMH, 10UEM Tpe-
MR DJIOCKOCTAME H T. L.

Ta B3aumMuoCTH, EOTOPAA CYMECTBYETD, AId MOKETD CYIIECIBO-
BaTh IPH HBKOTOPHXD YCJAOBIAXD, MOHLY PASHOPOLHHNE 9]eMEHTAMH
00 OTHOMEHID Kb UXD OnperbiaeMocTd OAHAXD 4Pe3Db Jpyrid uo-
CPeicTBOND CcoBMBUenis, €CTh KOPeHHAd Dpuuuna o0MAT0 3AioHA
d6oticmeeHnoCmy WIK B3AUMHOCTE , TOCHOACTBYOIATO HALD BCeI
00JacTb0 TeoMeTpim moJomedid.

Ionarie o coBwbuenia pasHOPOAHHXD BAENEHTOBD CIYKUTH KO-
¥b Toro ocmoBamiewd jad onpexbienia npoerbEmuXD WIM OCHOB-
HEXD (eOMETPHYCCKHXD (OpWDH, 32 KAKOBHA NPUANMAKTDH COBOKYU-
HOCTH BCBXD 9IEMEHIOBD OJHOTO HIH JABYXD pPOJOBD COBMBmICH-
BHX'b Cb OJHUMB 9JIeMEHTOMD HHATO POAA. TAROBH Takd HA3HBAG-
MHa (opuE mepBoif cremenu, 0 ROTOPHXD HAMb '10JbKO H Opi-
Aerca rosopurs umme. Muenio: 1) pads mouexs, 1. €. COBOKYI-
BOCTH TOYEKD, AGKAMAXD Ha OgHOH npamoll; 2) nyuexs npamouxs,
To. €s COBOBJUHOCTH HPAMHXD, IPOXOAAMHEXDE Upe3b OFHY TOUEY H
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TeRABX'D BL ofxnoil miockoern, u 3) nyuexs naockocmeri, 1. 6.
COBOKYUHOCTD IIOCKOCTeH, UPOXOEAMAXD UPesb OAHY LpAMYO.

§ 4.

Ragjud szementd MH MOHEMT HPEJCTABIATH BB CBOEMB B00ODA-
®eR1m uid uyboumuMb ounpepbientoe -nolomenie BH mpocTpaHcTEB,
nin W3NBUAOWEAND 810 UoAOHeHie, T. e. HepewbmawummuCA.

By mexanmeb nepewbmenie UIM JIBUGEEHIe Pa3cCMATPHBACTCA BD
gapacaMocTH 01h Bpemens, Ho, oueBHgHO, MBH MOBEMD 0TBIEUBCH,
¢cJad He 01 CaMaro CymecTBOBaHIA 910d 3aBHCHMOCTH, TO BO BCi-
EOMD cayda’t oD mpexcrapieunia Kakoif-imbo ea gopun. Ilepensd-
menie BB TAKOMD OTBICYGHHOMD BHAB ecTb HeCOMHBHHO OJHO HM3Db
0CHOBHHXD LOHATIH reoverpiu, m ouo Ha-CrOAbLEC IPOCTO H 6CTE-
CTBEHHO, UTO NOYTH BO BCXh CHCTEMATHUECKAXD TPAKTATaXb 00
reoMerpim  BXOAWTD TIH BB CaMyH (POPMYIHPOBEY BONPOCOBH H
upejomenif, nan BB pascykjesid, CIYRAMIA IS J(KA3aTeIbC1Ba
m pasbacHenid'.

Orpaegadchb 01'h 3aBUCHMOCTH UepeMBuieHIA 0TD BpeMeHH, MH
e1Ba-Jd MOZEeMb M, BO BCAKOMD cayuab, ne umbeMp bHEAKOH Ha-
xobuocrn OTBICKEATBCA 01D TAKAXD CBOHCTBD nepenBmenin Eagb
HENPEPHLEHOCHY, KOTODAd €aMa 00 Ce0b raKke He 06yCJIOBIABA-
erca Gopuon sroif asmennocru. Heanm raroii-1u6o 9iements, mamp,
T04Ea, nepewbmaerca udb moromenia A BB modomenie B, 10 He-
upenbuo BB IpocTpancTBh Z0LEeND CYUECTBOBATE UIYTh, HO KO-
TOPOMY 9TO uepembmenie CoBEpPIMA.I0CH HIH HOHETDH COBEPIHIBEH;

1 Bors uro ropopurs 00 dTOMD HMIBBCTHRIN epanmysciil reomerps J. Houel,
«L’idée du mouvement, abstraction faite du temps employé a Iaccomplir, c’est-
a-dive l'idée du mouvement géoméirique, n’est pas une idée plus complexe
que celle de grandeur oum d’étendue... Il est avantageux d’introduire cette
idée du mouvement géométrique le plus tot et le plus explicitement possible.
On y gagne beaucoup sous le rapport de la clarté et de la précision du lan-
gage « . - - { cv- «Essai critique sur les principes fondamentaux de la géométrie

élé mentairer. Paris. 1867, p. 60 ).
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B KakoBH OH HE OHIA Nmpouie NPH3HAKM BTOTO NYTH, AOIEEHD CY-
MeCTBOBATh TO1'> UpPUSHAKD WAA Ta& 0COGEHHOCTH, UTO MOJQXEeHis
Ha HEMD 9IEMEHTA, MPOMEKYTOUHHA ornocuressso A n B, mpei-
CTaBIAKNID TAKD - HABHBAEMYI0 HELNPEPHBHYH UOCABLOBATEIBHOCTD.
Wrave mamb npumaoch OH JOOYCTHTH, UTO 9ACMEHTD MOKOTH NpH
nepenbmenly YHHUTOXRATBCA WIM, APYTEMA CIOBAMU, BHXOLATbH B3%b
IpOCTPAHCTBA ¥ CHOBA NOABIATHCA B HEM®.

Hakb-ckopo MH J0NyCKaeMD Bb PEOMETDIA HEempepHBHOE Iepe-
wbimenie paemeara u3b modomenia A Bb moromenie B, T0 MH He
MOKEM'D o'rpmua'rh BOSMOKHOCTH W oOparsaro mepembmenia usb B
8b A, mwbomaro Bch Th-ke NPUIHARE W OTIMYAKNINALOCA OTD Mep-
paro mepewbmenid TOABKO TBME, UTO UPOMEKYTOYHHA IO0I0KeRid
cubnaorca BB uewb BB obparnodi wuocabzosarexrsmocty. Takmsmb
06pasoMb CTABHTCA HA BHAD IOHATIE" 0 JBYXD HPOTHBONOJOKHHXD
BaupaBleHiaXDb HempepHBHAro Hepembimenid.

Bee, uro ceiivach crasano, CIYEEID He AAA 10T0, YTOOH JATH
ompepbrenia TaKEND DOHATIAND EAKD NEpPEMmUeHie, eF0 Henpe-
Po6HOCING W JiBA DASINIRHA HAMPAGAECHIA, & JMMb KAKD DPash-
AcHenie, Wro 9vM moHATIA HENWBOTH €Be ecrectBeHHOe MBCTO Bb
reomerpin @, O6yiyun BL Hell ymorpe(ideMn uid KAK'D upeAMer s,
WIM KAKD CpeJLCTBO H3YUeHid, AOJHEH OHTbH NIpeiBapurelbao 110
gpafineli-nbpb yrasans c¢b TOYHOCTBIO W ompejbiedanocrsi. OrHo-
CHTOJbHO He onpeybienii uy®HO DO 9TOMY CAyYAH NPHIOMHETD,
yro omm nubore BooGme NBIbK JIHNL yeraHOBAGHIE OJHHAKOBO-
cril MoHEMauia y Amped, o6CyEAARMEXD OJEHD U TOTB-EKe HPej-
MeTh, H HYMHEH IAmb Aad 60rbe mam meuwbe CIOKHHXD U HCEYC-
CTBCHHHXD KouOmpaniif, Bemm e na - Cr0IBEO NPOCTHA M ecre-
CTBEHHHA, 4TO OAHO HAMeHOBaHie HXD BO30yEAAETD BO BCBXD 0j1H-
HAKOBO® LpPejeTaBlIeHie, BB Ompexbleniaxt He Hymzawred’.

t He cabayersp, 040, si0ymorpefinth dTuMp wnpasuions. Bn crporo mays-
HOMD U3A0KERID UUCAO TOHATIH, A0NyC(KaeMblxb 6€3b OmpesbIenin, A0AXHO Guith
AUBEACHO A0 BOBMOKHArO Milimum’a, 0 TOALKO TH UL TALHXD NOHATIL MOryTh
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By uncih reomerpuuecEExb (opus, CoCTOAMAXD HIB COBOEYN-
goereil 91eMEHTOBD OJLHOTO POAA, OUEBHAHO, MOTYTD OHTH TAEid,
9IEMEHTH KOTOPHXD MOTyTD OHTD DASCMATPUBACMH EAKD nocabpo-
BaTeIbAES NOIOKEHiA OLHOL0 H TOTO-%E HENpEPHBRO Mepenbman-
marocs orewenra. QopuE 9TH BB OTAETie OTH JPYLEXD, neo0.1a-
JA0MAXD Theb-Ke CBOHCTBOMD, MOKHO HASHBATD HENPEPHIGHVLMY.
[ip upely TAKEXD [PHEALIERATD 6 HA3BAHNES BRIG OCHOBHHA
Qopme mepBoR Creuend.

Henpepusaocrs (opus mnepBoit cremend (mampuy. JmEid), pas-
cuarpupaenas ¢b rakoff Toum spbaia, We WNBeTD HHUETO obmaro
¢ momariems o Beamuummh u m3wbpemid H, cIBJOBATEABHO, HEBTD
HOEAKOTO OCHOBAHiA JCTPAmATH €6 MpH PASCHOTPBHIA 9TEXD dopus
BB TeOMETPim HOX0&Keuld.

ABaIdTHUCCKAA TEOMOTpid, CTABA BhH CBOG OCHOBANIO ompenbae -
Hie moZOMEmlA TNOCPEACTBOND BeIHYMAD, TEWB CaMEMD M HENPO-
PHBHOCTH TeOMeTPHUECEHXD (opub (Hamp. paja TeUeRD HA MpA-
M0l ), CTABNTD Bb SaBHCHMOCT OTH HENPEDHBROCTH, IPMINCHBAC-
woil paxy umcexs. Llocabpnaa MOEeTd OHTh DOHMMAEMA HE HHAUE,
Rakb Bb CMECTE GesupeibabHodl BOSMOBHOCTA 3AMOMHATH HACIAMH
NPOMEEYTEN Bb KAKOND OH HIE 6r10 pa3eBannoND YHCIOBOND PAKY
(Banp. Bb HaTypambmoms PALB IBIHXD YAceND ).

Takoé TONHMARie HEMPEPHBHEOCTH MOKHO HEPeHeCTH W Ha BCA-
gyO TeoMeTpuueckyl (opuy mepBOd CTEUeHi. Hpa srous camoo
samoxmenie (OpMH, HCXOAA HSb paschAnHATO DPALE 9ICNCHTOBD,
BOBNOEHO T 6e3dh LOHATIA O peanungs. Bb cauons xbab, mocpes -
CTBOMD OLHOT) TOABKO MOHATIA O copwbmenin pasuopoOLHHXD 9Ie-
MeHTOBS H HXD ompeibraeMoCTH OJZHH YPE3b Apyria Budcuaercd,
KaKD W3BLCTHO, BO3MOMHOCT M0 JNAHENWD TPEND DICMEHTAMD dop-

6pITH AOmyCKaeMbl BHOBB, KOTOP®IA, IO CBOEH pasHOPOAHOCTH CBH fipexHiEMu, HHKa-
kEMB 06pasoMB Upesh HAXD OHmpesBACHbI 6piTh HE MOTYTB.
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¥H mepBoif CTOmEHH HAXOAETH MOCTpoemieMT ( MOMHATO UETHPOYIods-
HUEA ) B DPOMERYTED Me®LY KA HMH JBYMA 3D HUXTD CIE OJHED
IOMOHTD, COCTABIAMUIA ¢b AAROHME TaKB-HASHBACMYIO 2pMONI-
ueckyro tpynny. Ilpunmvads BHOBD TOCTPOCHUHE HIEMEHTH 33 JAH-
HHe U NoBTOpAA HeompejpbieHmoe uuCI0 pasbh TAKeE MOCTpOemie
ULMBEPMAI0  MAPMOHUNECKAr0 9TeMenTa, MOKHO, crbroBaTelbmo,
Oesuperbibuo 3alonHATE NPOMEEYTORD MeRJY ABYMA KAKAMA Gu
HE OHA0 H3D HAXB.

Takmus 006pasont NOIyYAeTCA PALT SAEMEHTOBD HOUpPepHsHH
Bh TAKONDB-&¢ CMHCIB Eaks M paxd umcers. Ho pas npmsmanis,
4To 9T0TH PALD, UOAYYAEMHE TakmMD Ge3mpe BIBUEMND 3amonde-
HieMD, €CTh COBOPICHHO TOTB-He KAKD W ONNCHBAGMHE HeupepHi-
HEMD JBHRenieMs (9gTo BH HeMB He OyIeTD HE0GTABATL HH 0J-
HOTO 9JeMenTa, nwbomaroca BB noerbgaems), BTy HARAREXT
reoMeTpHIeCKUX's OCHOBAHIH.

Bt guddepenniasprons neyncienin w paniona’tpiol mexanueb,
N0-BHAANOMY, NPH3HACTCA TORALCTEO STAXD PALOBTH, HO HA CAMOMD
abab aro pbuaaercs ToapE0 yeaosmo. JbicTBaretsHo, paLT TOUCED
camraerca Bb JuddepennialbHoND ACYUHCIOIN HeUPePHBUHMB, Lo-
rZa pascrofmie Mempy mocabioBaTeIbHHMI TOUKAMA GCTH BeINUNNA
CKOJB yPO1HOMAJAA. T0 eCTh 0HATIe, YETAHABINBACMOE HCKYCCTBERHO
1 yeaosno ( vérité de définition), rorga kaEbs monmarie o mempepus-
HOCTH (DU JABAKEHIH BHYMAETCA HAM'D HENOCPECTBEHHHMD ONyIIE-
niewd (vérité de sentiment). Tlepsoe wnmbers wbero Jamwmp mo-
CTOABEY, 10 -CKOJBLY OHO He Lpormsopbudrd BropomMy, H xaerca
gh g0l Qopwh aumi  gAg roro, uro6H GHTH TPHIOHHND 14
whaefl suumcaenia. Bropoe me coBepmento HE3ABACAMO 0T TiepRATO.

§ 6.

Oaeo TOJIBKO MOHATIE O COBMEBIIEMIN pa3nopoOAHHXs IIEMEATORD
MO3BOAAECTH OpA pazemorpBEIM  ABYXD PASHOPOAHHXT (opus mep-
Boil CTeNeRN YCMATpPABATH MEEAY HENE ompejbIeduyl 3ABACAMOCID,
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COCTOAMY® BB TOMNB, UTO KAXKJOMY 9IeMERTY OAHOLE ¢opum coor-
pbrerByert copwbmenmuil ¢b AUYD 9xeMeATH APYyrolf, m o6parHO.
Tak®, namp., ecam b pascMarpuBaeMHA (GopMH nepsoil ereme iE
CyTh PAXD ToYeRs Ha upamoi L m nyuers upampxbs O, XeRa-
mMUXD €b STUMD DAJONE BB OJHOE mI0CEKoCTH, TO HKammo# Toumb
paga L 6yrers coorhrerBoBaTh Iyysh nyura O, mpoxoxamiii upesn
9Ty TOYURY, H Eamjomy Jaydy nyusa O 6yrers cooTBBTCTBOBATH
rouka paga L, ua newms nemamas. (IIpexnosaraerca, komeuno,
qro ueurph nyura O nm ocnosauie paja L wue comBmenn memny
06010 ).

Ompepbrenie mo 9isementamd EKakol - pnéyrp H31  OCHOBHHXD
Qopns meppodl crememm coBWBUCHEEXD Ch HUME HIEMEHTOBD Jpy-
roii raroif me Qopun (o pasaopoxmoi ¢ mepsow) r. Kpemona na-
SHBACIT  LCMEHMAPHOW 1€0MeMPUnECKOl0 onepawyiet . Tars,
ccad wH mMBewmd paxb Touerd ma mpamoil L m Toury O Buk
BTOr0 paxa, To ompexhaenie NpAMHXT, HpoXoxAmuxd upess O m
upest PAIMBUEHA TOURH paxa L, Gyrert 9ieMeHTapHAA reomerTpn-
YecEasn onepanig, DPOM3BOJEMAA HAAB PAJONT U HAZHBAEMAA
npoesTRpoBanieMs aroro paxa. Keam wuwbent myuers mps-
MExp O, Iemamuxb b ofHOH mrockocTH, w mpamyo L, me mpn-
HAaJAeRALY0 Kb udcay ero iyuel, o Jemamyio BbH Tofi-&e mIoc-
gocrn, 7o onpepbienie rouens wpamoil L, JFemamuxs na pas-
JAUAEXD Ay9ax® nygea O, OyAeTD 9JeMEHTADHAA EOMET]PITeCRAd
omepalif, MPOM3ROJEMASL HAAD NYUEOMD W Ra3mBaemad chbueniemw
9TOrO NyuKa # T. I = :

31 cga3anraro BUINMD, UTO YEA3AHH0K ceHyach 3aBHCAMOCTHI
Me®NY JABYMA pasuopofnHMu Qopmamum CBA3AHE BCAria ArB (op-
NEH, U3h KOTOPHXT OJFA TOXIYUAeICs KAKT Pe3YIBTATH Karodl-mm6o
anementaproll reomerpmueckolf omepaiim wmaxw apyron. Hairsp ra-
EEND PesyAbTaToMD MOEKHO NPOH3BECTH BHOBH HJAEMEATAPAYI Teo-
MeTPHUCCEYl0 omepanio, 3a-THMb HALD pesyabraroMt 9roff 1o-

t L. Cremona, «Elementi di Geometria projettiva». Roma, 1873, p. 1—2,
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crbamet ® 1. 3. Takuwdp 06pasoMD MOIYUAETCA PAXLD TOOMETPH-
yeckuxb (QopMb mepBo CTENERH, M3 KOTOPHXD EARAAA IPOMe-
KYTOUHAA CBASAHA YEA3QHHOKW 3ABHCUMOCTEI0 €D UPeIHIYIEN I
mocrbiyomen, a upess To meppad Qopya co BeBME OCTAILHEME
10 mocxbpmed BERINUATENBEO.

Yeranapaupaemad Takgub 00pasoM’s NOCPEXCTBOMD PAXA HIe-
MERTApOHXb omepaniii 3apmcmMocTh MomeTh WMBTH MBCTO W MEEILY
@opuamMu OLHOTO W TOTO- &e. Poja & Jame coBnajammumd, Tars,
HAUpAM., MO®HO YJCTAHOBETH TAKAMT TNyTeM’ b SABUCHMOCTD MERKXY
-roykamu ojmoif m roif -ke nmpamolf, mpepmonsarad, cABXoBATEABHO,
qro RHa 9Tod Opamod mE mwbemd ABA pAAa, TAKB-YTO Kakiad ed
TOYRA MOKETH OHTH pascMaTpmpaeNa KEakh OPIHALICKAIAA WA
OJHOMY HAM JDYroMy B35 HHAXD.

SaBmCHMOCTD, MOJyuaeMad TAKAMB YACTO TEOMETPUYECKHIMD HY-
TeéMb, Ewbers Bnoxsh ompexbiesHndl xaparreph BIE €CTL 3aBH-
emMoCTh A0CTATOYHO onpepbiensad JIA 1oro, uro6u OHTH mpeg-
meToNd 4sydeHia. JlpyraMmm cloBaMiu, YRA3aiHnoe reoMeTpPHUECLO8
npomexoxenie 9Tof SABHCHMOCT! MOIEHO UDHHATH BL TeOMOTpiH
noJomenia 3a e onpexbremie, uro m pbranTL BB CBOMXT Kyp-
caxb rr. Tome u Hpemona'.

Ilo opwumrb, KoHeuHO, OAHOT0 W3TH BHAOBD TIeOMETPHUECEHX'D
omepaniifl ( mpoekrwpoBanie), AAWIEXD TpoHcXommenie sroil 3aBu-
CHMOCTH, 0f& H HOCATD HA3BAHI® HpPOEKTHBHAT0 CoO0TBBTCTBIA

s 7.

Coorpbrerpie 970 06Mafaerd crBLyDmmME TpemA cBodcreamy,
KOTODHA BeChbMA Jerk0 0GRADY.LHBAITCA H3H YKABAHEATO €ro Teo-
METPUUYECEAT0 N OMCXOKIZCHIA M CAMH €YyTL UUCTO TeOMeTpudecKid.

1. Ramgony saementy oxuoli m3n dpopub coorBbrerByers €iu-
creednnd axementds Apyrodl (ojmo3mauHOCTH COOTBBTCIBIfA ).

 C. J. Thomae, Ebene geom. Gebilde) etc. p. 11, n® 44. — L. Cremona
«Elementi di Geometria projettivas. p. 20—21, n® 34.
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2. Henpepssro mepewbmanmeMycs oxeMerty ojH0# (opMH co-
orpbrerByeTs BH Jpyroff Tarme HerpepusrO - nmepemBmarongiica
9IeMeHTT (HempepHBA0CTh CO0TBBTCTBIA).

3. Beagmu® ueTHPeMD 9JEMEHTAND, COCTABIADIIAYE TAPMOHH -
yeckyo rpynny Bb ogmoll  Qopub, coorsBrersyers Tanme rapMo-
HEYeCKAd TpYIOA BJeMEHTOBD BB Apyrodl (rapmoumusocth COOTBBT-
CTBiA).

9rE cBoficTBa He  3aBHCATH HE OThH YHCIA TeOMETPHUECEHAXB
onepaniff, ynorpe0ideMHX JId yCTAHOBAEHIA C00TBBTCTBIA, HE 01D
poga uxT. M3b HEXD HepBHA Jua 00HADYREBAOTCA, TAKL CEA3ATh,
nemocpepcrsenso. IlocaBaaee ®e Ierko JoKasuBaercd OpHE HOMO -
A TARD HA3HBAEGMAP0 WOJHAT0 YeTHpeyroabHuHEa (mInm ve-
THPeXCTODOHAMRA), U3D EOTOPAre H UOXYYALTCA TeOMETPHYECHOE
moHarie o rapmonmueckoidl rpymnd, m TaEb HA3HBaeMOd TcopemH
0 TOMOMOTHTECKHXT TPOYLOABHHEAXD, KOTOPAd Bb CBOK
0uepeb Jerko AOKA3HBACTCA HA OCHOBARIM 7T0ABKO HOHATIA 0 CO-
pubmenin 9I6MeRTOB® .

Hamd gamercd, UTO NPHEBEJLGHRUE: TPH CBOMCTBA MOKHO CUATATSH
OCHOBHEMY ~ CBoficTBAME IPOGRTHBHATO COOTBBTCTBIA, TAKb - KAKD,
H0Jb3yA€H ToAbKO HWH OLHAMHA, MOKHO BHBECTH BCH 0CTAJBHHA IO -
meTpuueckid (BoficTBa 9TOH saBECHMOCTH; Hamp., u8B JByXD uUep-
BHXD ¢BOHc1BD CABIYETH, UTO ecau BOOGPAEMDB, YTO BJIEMEHTT OF-
Holi (opum xpumerca, He mawbBHA HampaBiemiA, To B cooTBBI-
cTRYoIii 9XeMeATH JpPYrod QopMH JOXKEHD ABHPATHCA TAKEMB-He
o6pasond. OrTcoia BaARINYAGMDB, 4T0 eCAE COOIBBTCIBEHAHA Popnu
CyTh ORHOPOAHHA ¥ coBwbmennna (HAamp. ABa pPALA T0YERD HA
opmoll mpamoff), To Bo3MOMEH Ba cayyad: 1) morga daemeuts
00buxs Qopus mepembumanTeA BH OJHOMD H TOMB-Ke Ralpasieuin,
@ 2) Eorja onm mepewBmanrca BB IPOTABONOJOEHHXS Hanpablie-
miaxp, Ilreifueps HasmBaerd B UEPBOMB CAyaab QopMm corIacHo

t J. V. Poncelet, «Traité des propriétés projectives des figures». 2-e éd. T. I
1865, p- 85—86, u® 168. — Cu. muxe § 14.

6
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mappasrennsmn ( gleichlanfende), & Bo BrOpoM® mpOTHBOmOIOEEO
manpasrennmnn (ungleichlaufende) '. IsBermo, urTe BH 'PyRaxs
9TOT0 MCEYCHATO TeOMeTDA PA3IUUCHie OTHXH JABYXD CIAyUAeBH
mofpeGEOe UXT pascuoTpbHie ABIACTCA BECHMA MIOJOBATHMD Ie0-
METPHEYECKHND HPieNOMD.

Kpowb ysasannux® cBofersb mpoekTHsaaro coorBreTBiA CY-
DIECTBYOTH eme Takid, KOTOPHA Takke ENDBOID 3HAUEHIe QCHOB-
HHXD CBOHCTBD, HO JOXKXHH OHTH WCEI0YEHH £35 00IaCTH Teo-
MeTpin MOTOKCHIA, TARL-EAKS DPEJCTABAANTD 3aBACHMOCTH METDH-
yecsia (ocHoBamums ua mswbpenin). TaroBo paBeHCTBO TAKD Ha-
3HBAGMHXD CIOXHHXD UIN aHFapMOHHUECKHEXD OTHOmMEHI il
gam ol UpPOm3BOJBHO B3ATOH TPYNUH UeTHDEXD HAEMOHTOBD OXHOI
GopME I UeTHpPEXD COOTBBICTBEHHMXD SA6MEHTOBD APyroi.

Ilaxp opusmmaerds 310 cBoficTBo 3a ompexbieHie IPOEKTHBHATO
cO0TEBTCTBIA, KOTOPUE OHD HABLBAETD ToMOTpAagEYeCEEMD *.

Iirefineps = sarbus Iipemona X0oTa @ “HO BOBROLATSH 9TO CBOL-
crBo BB Oupepbremie, uo Thub He Membe HAXOLATE HEOOXOEEMEMD
n0APoGHO ero PascHATPUBATH, U OCHOBHBAKTS HA HEMB JOKASATENb-
¢TBO OGHOBHOTO Upejiomenia npockruBuoll reomerpim, T. e. ompe-
AbIaeMoCTH IPOCKIHBEATO COOTBBTCTBIA MOCPEACTBOMT TPOXH HAPH
€001 BBTCTBEHHEXD BABMEHTOBD.

Hysmao pymars, gro Ilrelimeps He HAIOND BOSHOEHOCTH 0-
Ka3&Th 910 Npejlomenic UHCTO IeOMETPUULCEN, TAEB-KAED CIOK-
HO® OTHONENIC [ HAXOAHTL BO BCONL mAXbwBAMeND passarTinm ero
yuenia nmgamoro Goabe uim Mewbe BamEaro upEubHeRis &b BHBO-
Ay MeTpHUeCEEXD CBOHCTBL, Kakd 910 umbers mbero y Ilara, a
CIyHETs me Goxbe KAaKD CHMBOIOMD JXd OCOSHAUERIA WPOCKTHB-
HOH 3aBHCAMOCTH.

1 J. Steiner , «Die Theorie der Kegelschnitte gestiitzt auf project. Eigensch.u.
2-e Aufl,, 1876, p. 39, § 14. : .

2 M. Chasles, «Traité de Géométrie supérieures. 2-e €d., Paris, 1880, p. 64,
n® 103.
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§ 8.

IMtayaTy OPHEALAGEATD NEPBOG M, MOKHO CEA3ATH, 6JHHCTBOH-
Hoe myblomeecd A0 CHXD IOPD Te0METPHIECEOE .Iloaaraa'reil,bcl‘ﬁo
ocHOBHOT0 mpejiomeHia. Ho mpempe, IBMD ZaTh 9TO0 [O0KABATENb-
CTBO, OED CUeAs HYBHHNG IOPUEATH 34 ompexbierie DPOCKTHBHATO
cooTBBTCTBIA TpeThe N3P YEA3AHAHXD HAME OCUOBHHXD ceoficrBD oro.

«Jlph Qopmu nepmoii creuemd, roBOPETH OHD, HA3HBAKWTCA HPO-
eKTHBHEME, EOTZa OHD CBA3AHN TaKiMb COOTBLICTBIEMB, 4TO BCA-
goif rapmommuecgofl rpymnb oxmodi popuE CO0TBBICTEETE rapyo-
AEYeCKAd Ke TPYINA BB Jpyroii»’. |

Dro-10° ompexbaemie, ELoropes &. Pelie moBTOPAETD 0yEBAIBHO
B 0fomxb m3jamiax® cpoed HaspamHod BHIe KHHCH, T. Kieiftas
HAXOIATS HeLOCTATOUNHMD M, HaMb Eamercd, EMBerd JJA 9TOro
ocEoBanie. Bb camoud Abab, ecim-OH onpexbaenie IHrayxra On-
J0 JIOCTATOYHO, TO W3 HET0 OJHOTO ROLEAR O GHIH NOXydaTH-
cd Beh ocraibEnA cBoficTBa UPOGETHBEAr0 COOTBBTCIBIA, & B
TOMD UECIS W OCHOBHOE MpeLIo®enie 00D ompeibIAGHOCTH 9TOTO
c0oTBBTCTBIA IOCDPEJCTBOMD TPeXD HApDH COOTBBICTBOHHHXE 8.10-
wenToBh., Ho ecam MH EMbeMD, HAUp., ABA PAJA TOURD, HPA TOMD
IABH TpPE OAPH COOTBBTCTBOHHHXD TOUGKD, TO Ha 0CHOBAHIE ompe-
phxenia IITayATa MOKHO 38EINWAT 0 COOTBEICIBIN TOXBKO THXD
TOUOKS 060EXD PALOBD, KOTOPHA KAEB BB TOMD, Takb ¥ BB LpPy-
roMh paLS MOTyTh OHTH MOAYYAGMH ERKD YeTBUPTHA TAPMOHUTO-
CKif KB TPOMD JAHNEMD HIM Kb EAEEND-IHG0 yEe oupejbienHHMb
oTHND CIOCOGOMT TOUEANMDB. Beb orE Tousu r. Haeliad HasHBaord
PAWIOREALHOIMY, I ME BELBAE, 9T0 HE CYUECTBYeTD HAEAKAXD 60-
MOTPHUECKUXD OCHOBaHill mpH3HATD COBOKYNHOCTH BCBXD TAEEXD
TOUeEb TOELECTBEHHOK €L AEIPEPHBHEHND PAXOMD moxomenidi me-
penbmanmeifca mo nmpauod ToUKM. AmaapTAdeckia coobpamenia mo-

1 Staudt, «Geometrie der Lage»; p. 49, § 9.

6*
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EA3KBAITH, HANPOTHBG, UTO JOMEEH CYNECTBOBATh HA UPAMHX'B
HePaYionaHblaA TOUEH, T. €. TAKiA, EOTOPHA MOCTBIOBATENBHH-
ME HOCTPOSHIAME UCTBEPTHXD IaPMOHHYECENXT, HCXOJA E3B TPEXD
IAHIHXD, TOXyueHH OHTh HE MOTYTD, CKOIBKEC OH pash U BB Ka-
koff 6u mocIbioBATEIBHOCTE 9TH MOCTPOeHiA HE HOBTOPAINC.
O0% 9TEXL-TO TOUEAXD L OCHOBANiM OJHOr0 TOJBKO Ompexs-
nemia IMrayara 7 meas3da cpbiarTh HEMEAKOTO 3aKINUeHid, T. e.
HeIb3A CEA3ATH, YTO TPEMA MADAMH cOOTBBTCTBEHHHXD TOUYEKD yCTa-
HABTHBAGTCA COOTBETCTBIe # WeELY HePATiOHAIBHNME OTHOCHTIb-
o uxb Tourand. Crhgosareasno, mexoaa u3s ompexbrenia Ilrayyra,
HeJB3§ NOKA3ATH OCHOBHOTO OpejIo®enia Bo Beel ero oGmEoCTH.

§ 9.

T. Rueftas moiraraers, uro gegocrarounocts ompexbreris Ilra-
yAT& MOKETH OHTH BOCHOJNE:A BBEJEHieND BH reOMETPID NOHATIA
0 mpexblaxh, HPE UMD EAZJAA HEDANiOHAIBEAE TOUEA JOXKHA
6HTH pascwaTpmBaeMa Kakb nperBrb, Bt KOTOPOMY CTPEMHATCA INO-
cabL0BATeNBHOCTD PANIOHAIBHHXD TOYEKT, MOXYYAEMHXB oupeph-
ACHAHMD TePiofAveCKEH uonwopsmmﬁmca NOCTPOeHIeMS, 1 XOTd HpH
KOHEUHOND umexh moBropemiii sroro meerpoemis mpepBibEag ToY-
Ka moayuesa Grrh He MO®eTr, ThMb He membe 0HA JOIKHA CUL-
TaThCA ompeibaeHHOD H E3BEETHOW, KAKD-CKOPO OyieTh TaKOBHMD
8AEOHD MOBTODPAGNMOCTA HOCTPOCHIA. '

Tagoe [ONOXHEHi¢, 3aAMCTBOBAHEOE OPAMO H3B OTBIEUCHHATO AHA-
AH33, eJBA-IM MOKEETH OHTH JOUYUEHO BD IEOMETDPIA MOJOKeHIA
M mpuToMb Ge3h JOKA3ATEIBCTBA, KAKD TOTO TpeGyers r. Raeiatn.
Il toro, 406N OHTH AKCIONAIMYOCKEND, OHO CIHMEOND HCEYC-
CTBEHHO H CIOKHO. Ta n canoe pasybaenie ToYERD HA panioHalb-
HHE M HepAlioHAJBHEHA He HMBeTd J0CTATOUHO OCHOBAHIA BT Off-
HEXB JHIDb T@OMETPHUECKHXD COOOPAHEHIAX D,

Il ogToMy ecTecTBeHHO, YTO TOMETDH, 00CY&EJaBIIie TOTH-Ke BO-
npoes (Jdypors, Iledress m Jap0y), crapammch oGodTECH Go3b
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ororo jomoxsenid. Ho Bb-samBub TOr0 OHA BBOJATD B CBOM pas-
cymaenia, me biag ABHATO HA TO YKa3auia, Ipyroe LONOJIHATENbHOE
Jomymenie, KoTopoe Takke Moaua Xbiaers i Ilrayars, mo Koroparo
r. Rueliss B mepBOBAYAILHHXD CBOHXD BO33PBHIAXD CHCTOMATH-
YecEn H30Braers. 910 Lomymenie ecrb He UTO0 HHO, KAKD IPHIHA-
Hi BTODOr0 u3b YVKA3AHHHXD BHIle OCHOBHHX'® €BOHCTBD IPOGK-
THBHAL0 COOTBBICIBIA, T. €. €ro HeNPePHBHOCTH.

Io-Bugunony, IlTayars currars 9To cBofieTBO HA-CTOJBEO Le-
00XOLEMHMb ¥ eCTeCTBOHHHMD, U0 He HAlelb {YAHHMD Jame yIo-
MEBATH 0 HEMDB, & MEELY-TBMD HMEHHO BTO-TO YNAJIdUEBABie W IO~
JaIo MOBOLD CUMTATh HEJOCTATOUHHMD JRHHOE HMB JOKA3ATEILCIBO
0CHOBHOT0 Hpeplomenia'. |

§ 10.

Yro poxasarerscTBo Illrayira Oopm JONYMERIA HENPEPHBHOCTH
HpOEKTHBHATO COOTBBTCTBIA CTAHOBATCA COBODPIIGHHO CTPOFEMD, MO~
Ho BEZBTD m3D CABAYyOmMEXD Co0Gpamenil. ‘

Mspberno, uro ompejbiieMocTh mpoeETHBHATO CO0TRBTCTBIA HO-
CPONCTBOND Tpexd Haph COOTBBTCTBOHHHXD HIGMEITOBD 6CTH HpPA-
M0oe ¥ Heo0XojmMoe cIBicrBie cabpyomaro npejglomesnid, AuBOIa-
ro Goarbe uyacrBmil Xxapakreps. :

Ecaw 06a pada mouexs, C6A3AHHGIE NPOCKMUGHLIME COOM~
EIMCMBIEMS, HALOOAMCA HG 00HOU NPAMOU W UMBIOME MPU
MOUKU OB0UHGLE, M. . MAKIZ, KOMOPLIA CYMv CAMU CEOT CO-
OMEIMCMBYHUYLR, MO U 6CIb OCMAMGHBLE MOUKYU NPAMOY 00400~
Mol Ol imaKoice 080UNHbLA.

Horommns, uro A ecrs jgsolimad Touga, B BOOGPA3EMEH, UTO
TOUES OJHOTO0 DAJA JBAKETCA BeNPEPHBHO IO HpAMOH, HATMEAL OTD

! Toropst 065 Brows mpeaiomenin Bb Michub kb T Kaeimy, ro Darboux sams-
yaers: C'est de ce théoréme que v. Staudt donne, dans sa Geomelrie der Lage,
une démonstration que tout le monde avec vous s’accorde A regarder comme
incompléte.—Mathematische Annalen. T. XVII, p. 53. : :
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A. Coorebrerypmaa el Touysa Apyroro paxs GyAerd JBUIATHCS
TAKHe Henpepusno, naumsad ord A4, Ilpm 8TOMB BOSMOEEE, O0U6-
BEJHO, TOJBKO JBA €Iyuad; i) KOrjga 06h cooTBTCTBEHHHA TOUEH,
BRiga u3p woromeuis A, OyAyrd ABATATHCA, HE PACX0ZACh, T. o.
ocTaBadch CoBmaBMEME, N0 HBgoTopo Tourm B; rakb 410 BCH
TouEl orphsea AB Oyayre Asoilma, m 2) korpa o6b coorsbr-
CTBeHEHA TOUKH, Bb EAKEXD OH HAIpaBJeHIAX'® OHB HE JBATAIHNCH,
paspbrarea, Buiiga m3w 4, # coligyrca BuoBs BB RBROTOpOH TOU-
kb B; Tarb-uro BEyTpE orphska AB me Oymers Em opHOH ABoH-
sof tourm, Toukn 4 m B O6yiyrs Bb DocabjEemd vayisab apb
BOCXBAOBATEAbHNA JBOKHRA TOUEH.

Takb-Kakbh NP j(BE&keninm rTouks ot A 0 JB BAyTpm 3T0r0
orpbsga Touka, ABIAmMAA CD He STOTH OTPB30KD TAPMOEHUECKH,
OpUBEMAETD HOCIBAOBATEIBHO BCH BO3MORHHA moJomenia BEE ero,
T0 3aEJK0YA6MD, UTO BB NEPBOMD L35 HA3BAHHHXD CIyIaeBEL Beh .
T0ukd Opamoil 6yayrd jABofiuEd, a Bo Bropoms Epomd Touens A
m B se Oyaerd CymecrsoBath ABOHEHXD TOUGED HU BEYIDE, HN
Bib orphssa AB; cabjoBareibEo Opu CymecTBOBAGIH TpeXb pas-
IRYELXD JBOHHHXD TOUGKD MO®eTh EMBIB mbero TOABEO mepsui
cayuall, aro m TPeGOBAIOCH KOKA3ATE.

Pascy®aenia o1 mpeicTaBIANTL He UTO HHOe KAk BOCIpPOu3-
Bejenie jgokasaresncrsa Illrayara cb Tol Toabko pasmmmeif, uto BB
BaMeNb H3AOKeHIH YKA3aH0, KAEHMD 0OPA30MD BOSMOMHOCTh TOJBKO
ABYXB CIyYaesh NPOMCTEKAELD U3H HENPCPHBEOCTHR Nepembmenis
~00BExb COOTBBTCIBERHBXD T0U6KD, & Bh H3zomenim Ilrayara sra
HenpepHBEOCTH BoApasynbpaerca, Uro 910 gbiicTBArepH0 Takd, cab-
AyeTD u3b 4igro, aTo Ilrayard HasHBaer® Bo Bropous cayuab gpoi-
BHA 10ukn 4 8 B nocamdosamesvrviMy; IPH3HARIE %@ XD Ta-
KOBHMH MOZeTd mmbTb MBCTO He HEAUEe Kakb IPE JONYMEHIA BO3-
XOEHOCTH npocabpaTh ofa paga o1y 4 jo B nempepssHo '

* Staudt, «Geometrie der Lage» p. 50, n, 106,
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To-me camoe pasimuie cb Jorasarexpcrsoms Ilrayira upep-
claBIAeTDh U JokadareascrBo r. Tome, xoropoe, EKanb sawbuedo
BHme, r. Peife upejunoumraeTs Bo Bropow’s mafadiu epoeil reomerpin
noxomenid. Toxpgo y r. Tome cabpcrsid, nporcTeRaomii H3b pas-
cMoTpbuid €00TBBICTBOHHHXD TOUGKD LB COCTOAHIA 16l pePHBHATO
nepenbmenid, o0cymAa0TCA clie ¢ 00JABMEN MOJPOGHOCTLI, TENBD
pro cpbraHo HaMu ',

W3p ckasaHHAr0 MOEEMD 3aKJOUHTH, YT0 OCHOBHOG IpeXI0KEHIe
reoMerTpin MoJOFeHIA ecTh HeoOXojmmoe crbicTBie ABYXD mocaBp-
HOXD OCHOBHHXD CBOHCEBDL NpOeRTHBUATO €OOTBBICTBIA, M KOUyme-
Hie HECHPABEJAMBOCTE YTOCQ MpeANOHeHis JON®HEO OHTL BD UPOTH-
popbuin mo mpailmeil wbpb ¢» ogamwb wsp mEXD. Tawb-Kad
cBepXs TOr0 00a 9ru cBodcTsa MEELY €060 HHCEQILEQ HE3ABH-
CHMH, TO H NOHATHO, UTO YUyMEHie U3b BHXA OZHOTO N3H HAXD
He MOZeT He 0103BATHCA BPEAHHMD 00pa3oNH Ha CTPOTOCTH BHBOJA
caMaro cabjieTBid,

§ 11.

Yro6u 00bACHATH, KARAND 00pa3oMb Morxo mpomsodirm, uro r.
Kaeitns, maxopd cuepBa Heo0XOZUMEHMD BOCHOIHHTH HEJ0CTaTOU-
noers ompexbienis Ilrayira oco6HMD JoUOIHeHIEND aEcloMardye-
¢Karo xapagTepa, BOOCIBJCTRIN DpHmelD &b 3aKM0YeHi0 0 BO3-
wommocTn sambamrTh 910 Jomoamenie pascympeniamm rr. Jypora,
Hefirena u [Lap6y, KEOTOPHA TAKOr0 Xapagrepa He uMBOID, mO-
3B0JUMD Ce0h BHpasuth crbiypiiia coobpaiesid.

Mepsonavaxsao r. Haedmd, Kaks MH 3aMBTHIm BHIE, COBEP-
MeRHO OTBIGKAJCA BH CBOMXD CYHEIGHIAXD OTD HENPEPHBHOCTH
OPOCKTHBHATO COOTBBTCIBIA, I NOTOMY MOHATHO, YTO HOHOIHOTA Bb
onpepbaenin Ilraygva He moraa OHThb HMB mesaubuesa. Ho, mpo-
LePAIBAACH TOTO HAUPABICHIA, KOTOpOE JAeTCA IpieMaMu aHALM-
tugeckodl reomerpim, oud TBYD caNHMD CO34alIb EPYyrh miel, BB

i J. Thomae, vEbene geometrtsghe Gebhildes etc. p. 12, n° 48.
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EQTOPOND CAMHH BOUPOC 0 NPOGKTHBHOMB COOTBBTCTBIH CTamo-
BHICA y&e Ha BTOpoil miant. Ha nepeomd e miamb asisica
BOUPOCH O PABbACHEHIM COOTHOWIOHIA MEETY DaiiOAJbEHME U He-
PamioBAIPHHME TOUKAME ¢ TOVEW 3pbuia reomerpim momomenid.

OcraBadcs B 9roms kpyrb muedl, rr. dypors u Ieirens xo-
Easalm, OPUBMYAA BO BHUMAHie HOUDEDHBHOCTDH 3ABHCHMOCTH HEXLY
AByMA NepewBllanmuuuca Toykaun oxmodl n roif-®e rapmommueckoi
TpynmoH, uro MEXAY BCAKEMA JBYMA TOYEAMu OpANOE MoEers
OuTh B3ATA panionaJbHad TOUEA, HIM, JPYTAMA CIOBAMI, 470 Ho-
CPEACTBOND [UOCTPOGHIA PAA YOTBEPTHX TaPMOHMYECKUX'D, HCXOLA
H3D TPeXD JAAHHEXD T0YEKD, MOHKHO NOAYYATbH TOYRY BHYTDH BCA-
Karo mponssoxbuo Bagraro orpbssa. Orcoia, 0LHAKO, JOEA3ATEID-
CTBO OCHOBLOTO HpeIOFeHid eme He MOJYYaeTCa HOUoCpeICTBEHHO.
Ocraerca cpbrarh OJuUED INAr'b, KOTOPRHE, X018 W RHe COBCBMD
vhpro, abaaery r. Napby, upuébras mpm 9TOM® TAaREE KD reo-
MeTpuueckKod HempeprBHOCTH ', ga:

Ragp HE 1pyaEo BooOme - yEasath T 2AHEHA, M3 KOTOPHXB
CHATAETCA HAmpaBIeHie u,u.eﬁ-ﬁ.amnaro MHCJIHTeJId, HO BEH HACTOA-
MEMb CcIyYaB, HAMD Ka®eTcd, MOEHO UPEINOIATaTh €b GoJpmoi0
BBpoariocTo, uro uepenbna mmkmia r. Hiefma ma ocHoamim pas-
cygneriii rr. Jypora, Ielivesa m [lap6y mpomsomaa TOIBEO UO-
TONY, 910 9TH DA3CYEIEHIA OCHOBHBAKTCA KA MOHATIA O HeNpe-
PHBHOCTH COOTRETCTEIA, KOTOPAr0 A8J0CTaBal0 Bb UPeHKHUXD CYH-
pemiaxs r. Kieilsa. 1lpussasad npaBuIbp0CTh 9THXD FOMOIAATENb-
BHXD coofpamenil, T. Raeims ¢b Thub BMBCTH BHOGITE BB CBOM
Cy&JeHiA T0, 0T uero orTBIesafca mnpempe. Heiu-Ou oms Cb ca-

! Herounocts 85 pascyxaeniixs 1. Japly sacatouaerci Bb TOMb, UTO OHB CO-
BEpPILEHHO XPOH3BOABHO NPHHAMAETH ABb COOTBETCTBEHHbIA TOUKH X M X', H3B KO-
TORHIXE X HPUHAAJEAKNTD [EPBOMY PALY,a X' BrOpoMy, 38 COOTBETCIBEHHBIA H BB
o6paTHOMB CMBICAE, T. € N0Ja1ai, uT0 X' €CTh TOUKA NEpBard paja,a X BIOPOro
(Cx. «Mathem. Annalens, '[. XVIL, p. 59). Ilocpescrsons HE3HATHTEABHAro W3-

whHeHniA A0Ka34TEABCTBA HETOYHOCTH 9TA MOXKers ObpITh ycTpaHeHas
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MaPo HauAJa NPHHAID BO BHEMARie Hem3(BELOCTE NOHATIA 0 Ieéo-
MeTPHUECEOH HEUpepHBHOETH, To BCh 0CTAIBEHA JONOIHERIA OKa-
3aJECh OH H3NMMAANA, TAEH-EAKD OTHOCATENBHO CTPOTOCTH NOEA-
sarenscrsa Illtaygra ee morao G6H # BOSHUEEYTH comubmis.

Bo Bropoil cmoeil c¢rarpb r. Kuedisb xord H OPHESHAETE, UTO
10, uero megocraers BH ompexbremim ITlraynra, ecrb, cOGCTBORHO
T0BODA, KOHCTATHDOBAHIE HONDEPHBHOCTH HPOGKTHBHATO COOTBBT-
CTBif, KO mpEFaeTs 9roMy cBofieTBY CABIyOMYID Bechua HCEYC-
crBeEsyD (opuymnposry. Yemvipems 4eMEHMAME, PACNOLONHCEN-
HOLMS 65 0010 PoPMR 65 ONPEORIEHHOMS NOPADKTL, 00AHCHD
COOMEHIMCMBOBUMb 6% 0PYL0th HoPMIs UEMBPE JAEMENMU, PHC
NOAOHCEHHBIE 65 MAKoMB-0ice nopAadxkm'. QueBHIHO, UTO BTO €CTh
TOAbEG CIBICTBIE TOIO WOHATIA O HeDPEPHBHOCTH, KOTOpOE BEY-
WAeTCA HAM'D UpH pascuMorpbEIE  co0TBBTCTBYOMUXD JICMEHTOBD
BD COCTOSHIN JBUEeHid, H mpd ToMD crBIcTBie He Ha-CTOJIBEQ HOJ-
goe, 4i0GH MOTI0 CoBepmeRHo sambaars sro momarie. Buberb b
BN OHO HE JOCTATOYHO UPOCTO I HATIALHO, YTOOH OHTB npu-
HATHMD 33 akclomy,

g 12.

Buno sawbuemo Bmme, uro rr. Tome m Kpemosa opEEEMANTD
3a ompeibienie NpPOEKTHBHATO COOTBETCIBIA CaMOe TEOMETPHIECKOS
NpoucxXomAeHle 910l 3aBHCEMOCTH, 1. €. HA3HBAKTD DPOCETHBHOK
Ty SaBECENOCTD, KOTODAH JCIAHABAUBAGTCA MEMAY ABYNE (popmand
nepsodl CTemEHM NOCPEJCTBONT pAja 9JIeMEHTAPEHXD TeoMeTpHye-
cenxb omepanii. Haws ramerca, uro rakas rousa 3pBHi ecrh
Hamboahe llpaBﬂ.ilBEa.;I. Bw cawons gbib, npamod CMHCID CI0BA
«omperbienie» BoBce ke TpefyeTs, UTOGH OHO JABATOCH BCEFAA MO~
CpeiCTBOME (pash W MpHTOMD BB Ooxbe mim menbe sanpyraenuoi
dopuk. Bv orBievensons apaauzb wbero ¢pasp moryrn sacry-
aTh CHMBOIH, Bh T€oMeTpiu — mocTpoenid. Boobme camoe Heo6X0-

¥ Cx. «Mathemat. Asnalemss T. VI, p. 537.
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AMMOE ¥ BAKHOE Bb oumpexbicHIE— 910, UTOOH BB HeMD YEA3HBA-
J10¢hb TOYHO W #CHO, KAEBMD 00pasoMD HOBOe HOHATIE N0JYIAeTCH
KAKD KOMOmHANls HoHaTii yme DPEHATHXD.

Onpenbaemie rr. Tome um Hpemoma sromy 7Tpe6oBanii yLoBle-
TBOpAETH BOOIEB. CUBepX® T0r0 0HO HMBerh NpPEHMYIECTBO Bb
CMHCIDB €CTeCTBEHHOCTH U HAPIAJHOCTH U H3b HETO CAMHMD IIPO-
CIHND 00pasoMb 0OHADyHLHEBAKTCA TPH OCHOBEHA CcBoficTBA Ipoek-
THBHATO COOTBBICTBIA H yeMATpHBAeTCA HE3ABHCHMOCTL 9THXD
cBoilcTBL OTD Poja O YACAA 9IeMEHTADHHXD ouHepaniid, mocper-
CTBOMD KOTODHXD coorsbrerBie yerasaBimsaercd. Jimmb mospabe,
KOTJa 8D ABYXS HOCIBJEEXD OCHOBHHXD CBOHCIBD BHBOJUTCA ClO-
cobous Illraygra ocHoBHOe mpegiomenie npoexrmsHodl reomerpim m
Ypesb 10 O0OHAPYKEBAETCA, 470 E3b HEXD OLAEXD MOTYT'b GHTb BH-
BOAUMH Beh ocTaIbumA cBodcTBa mpoeETHBEATO CcOOTBBTCIBIA,—
ABIAeTCA BOSMOEKHOCTH W HA COBOKYHHOCTH THXD JBYXB CBOHCTREL
cuoTpbTh TAEb-Me, KAKD Ha onpefbaenie 910l 3asucuMocTH, 160 0LHO
H T0-%e HOHATIe MOKETD, KAED MH 3aMbyalé BHIIe, HMBTH HBCKOXL-
%0 onpexbiaenii.

Hawbp kamercd, uro mmeAno yuXoHemie Illrayara orb 9roro
@CTECTBEHAAr0 NYyTH, KOTOPAro OHG CTPOTO Jep&malcd BbL croeil
gaurk go 9 wmaparpada, m mopojuro To Hepopasymbrie, koropoe
CAYHHTH JIPeIMOTOMD HACTOSMALO DA3bACHeHid.

§ 13.

W3p BCero CKasaHmaro BUJUMB, HA-CKOIBEO- BAKHO IDH H3.10Re-
Wil Haual®s DpoeETHBHOH mwim wmerol reomeTpim, uTOOH KamLoe
monATie OHIO YKasaHO BB CBoeMb Wherh B Ramgoe ounpenbienie
naBanoch Bb mapbernoil, ofycroBampaemoll mocabroBaTeIbHHMD Pas-
puriens mpelf, Gopub. Name cambd OpOCTHA H eCTECTBOHHHA IO~
HATiA He JONEHH OHThH HPOXOJHMH MoIdaHieMb, MO0 y&e 10 0AHO,
YT0 Takid LOHATIA HE BCETJA BO3MOKHO YCTPAHUTH, Tpe0yeTsh, 4TO-
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6H Kb IPOABIEHI HXD B HANAXD PASCYEXORIAXT MH OTHOCKIACH
CAMEND BHENMATOILHHMS 00pasond.

Bo o0muxp uepraxb BOTH Ta HOCABLOBATEIBHOCTH, LOTOpod mo
namemy Mabnin GBio OB H0X63HO JePEATHCA HDPH UILOMEHI HA-
ualb OpoeKIEBEOH Teomerpim,

Ilpesmne Bcero crbiyers yrasarb ¢5 BOSMOEKHOKW TOYHOCTEH N
onpeibACHHOCTEI HA TH OCHOBHHA HOHATIA, KOTOPHA A0UYCKAMTCA
0esn onpepbienid, TaroBm cyrb: 1) reomerprueckie 9IeMeHTH;
2) mxD coswbuenie u pammpad onperbiademocth; 3) mepewbme-
Hi® DIGMERTOBH W €ro HeINPePHBHOCTE.

Sa1bun JanTea ouperbrenia: 1) ocroBamx® Gopun; 2) rapuo-
HUYeCKAX's TPYNN'D; 3) HIeMeRATADHHXb TeOMETPHUECKAXD omepaniil.

Beb srm momaTia mpejcraBialTDd JEe H0CTATOURRE Marepians,
¢hb EOTOPHMD MOEHO NDHCTYNHTH kP M3yUYeHlH IpPOCKTEBHATO CO-
orsbrersid. Ilocabimee pmoampeo OHTL ompexbadeno cmepBa mHoO-
CPeJCTBOND 9AeMEHTAPHHXD Te0MeTDPHUECKAXD omepaniil, u Ha 0CHO-
Bauim 9TOT0 ompejbleHid BHBOJATCA TPH OCHOBHHA cBoHcTBa 9T0H
3aBHCAMOCTI,

BHB0JB 0CHOBHOTO IpejloZeHid 06%h OUpelBIAEMOCTH IPOEETHB-
Har0 COO¥BBTCTBIA TpeMA HapaMi COOTBBTCTBEHHHXD 9JIEMEHTOB®
JOJEEHD OKOHUATeABHO WOATOTOBATH HQYBY XA H3ydenia sroll 3a-
BHCHMOCTH, JI4 4Yero NLoJXkHA OHTH TAakke OOCHADYHEHA BO3MOK-
HOCTH HBCROIBEUXD €4 onpepbienid,

Bee paxpnbimee m3romenie mocBAmaerca pPacLpHTI B como-
CTaBIGHiW €BOHCTBD HPOCKTHBHOH 3aBECHMOCTH H 00yCA0BIMBAGTCA,
KOHeUHO, THMH TpeGoBaBiAME, Kakid MOTYyrs OHTb UOCTABIEHH Bb
OTHOMEHIA Kb 00BeMy H3JIaraeyaro Impejmera.

§ 14.

Bee ckasamHoe BHIIE IaeTh HaMb MOBOAD cxbaaTh ofHO 3amb-
yaHie 0 BHAEMOMD CXOACTBB M Bb T0 - Ke BpeM# CYUECTBOHHOMD
pasinyid EBYyXD Hpejlomeniif, H3b KOTOPHX® KAXEL0e HTpaerd Bb
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TeoMeTpil HOI0EENiA upespHUAfino BamHYO poab. ITepBo6 u3H OTHXD
nperromenii ecTh YIOMAHYTAA BHIIE TEOPOMA O FOMOJOTHYECKEAXD TP6-
yroapungaxs. Ona jaerca 00HEHOBGEHEO BB ABYXD CIBAYOMUXE BAJIAXE:

1) Ecau 06a mpeyroavnuka pacnososcernst Ha NioCKOCU MAKS,
YMO MPU NPAMGLI, COCOUHANUIA NO=NAPHO UTE GEPUNLHGL, CLO=
JAImCA 6% 00HOT MOUKTs, MO MPU MOUKU, 65 KOTROPYILY NEPECIsKa-
WMCH COOMEILMCMEEHHOULS CINOPOHBL, LEHCAMNS HA 00HO NP AMOU.

2) Leauw dea mpeyroivHuKka PacnosoNcervs Ha NAOCKOCHU
MAKB, UMO MPYU MOUKU, 6% KOMOPLILS NEPECHKANMCA NO=NAP -
HO ULE CHIOPOHLL, JAEHCAMS HE 00HOW NPAMOU, MO MPU NPA-
Molf, COCOUHAOWIA COOMBILINCIBEHHO ULD GEPULUHbL, CXO0 M-
CA 63 O0HOU MOYKT.

Bpb 06omxs 9maXD BEIAXD LpeLJomeHIe OTHOCHTCA KD OJHOH H
1ofi-we Quryph, cocraprernod mH3b JecATHE HPAMHXD H LecATH
T0YeED. ITH OPAMHA CyTh IeECTh CTOPOED TPEYTOIBRAEOBT, TPH
OPAMHA , COCIUEANN(IA HXD BODHEEH, U OARA HpAMad, HpPoXoxd-
mad dpess Toukd mepechuenia etopoub., Tousm me cyrh mepech-
yeHis 9THXD NPAMHXD 1O TPH H CaMy Je®aTh IO TPH HA KAK-
nofi mpamodi, Camoe croiicrBo Quryps, o Koropows mieTh phub
Bb IpPeJIOEeHIA, COCTOATH COOCTBEHHO BD CYUECTBOBAHIE O0JHO-
06pasia B PACLOIOEEHIH 9AeMeETOBD (UEPypL IO OTHOWEHID APYI'b
KD JPyry, OFHO00pa3if, BHPABAOUWALOCH BD TOMD, Ui0 EARJHH
9JeMeATH OfHOr0 POAA HAXOAUTCS BEH COBMBMEHIE €B TpeMs 9ie-
MOHTAMH JPYyroro poja.

CnpaBejauBocTh 9TOTO MpEAI0KeHIa 06HADYRUBACTCA UPOME BCETO
W8b Toro, uro Ha urypy, Kb Koropodl 0HO OTHOCHTCH, MOZKHO CMO-
TpbTh KaLD HA UPOEKNIN HA IIockocTH NOZ00HOE e upocrpai-
crBenEoff QurypH, cocrogmeld u3b fecATH UPAMHXD, BB LOTOPHXD
D&1h NPOH3BOJBHO B3ATHXD II0CKOCTEH mepechbramrca MemLy CO-
-6010. couerasch BeBMu cmocobamm mo ABB, u JAecATH 10UY¢ED, BD
BOTOPHXD 9TH LIOCEOCTH Hepechiamrcsd, coueradch mo Tpu. Lia
e10fl-me DpocrpancTBemmod (EIYpH HASBARHOE BHMme CBOHCTBO 06-
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HADYKEBACTCA CAMO C060H, Kakbd HeoGXOXuMO® CIBLCTBIG OJHHXD
TOJBEO MORATIH 0 coBwBmenia reoxeTp;YeCEUXD 9ACMEHTOBD M HXB
B3amMaod onpexbraevocry.

Hrags, Teopena 0 TOMOIOTAIECEEXD TPOYTOJBHUEA XD, EOTOPYH MOK-~
HO TAEEE HASBATL TEODEMOD O JeCATH TOUEAXD ¥ JKOCATH NPAMHXD,
IOKA3HBACTCA Ha OCHOBAHIA CAMHXD NePBHUHHXD MOHATIH reomerpin,
ne mpuObraa game &b DOHATID 0 Uepewbmemim H ero HONPEPHBHOCTH.

Obparauca Temeph EB JPyroMy HETepecylileMy HACH Ipeiio-
xenio, Omo ecrs vacrumit cayuail mepbermodf meopemm Ilackand w
cocTonTd BB cabiyomens:

Ecaw  sepuiunvt  WeCUYI0AbHUKE PACROIONCEHD KA 08YXS
NPAMBLLS, NPU UEMs WU 00HG U3 CMOPOHS HE CO6RAJAems Cb
MUMU NP AMGIMU, MO MPU MOUKU NEPECHUCHIA NPOMUGONO-
NOKCHBILS CINOPONT WHECTRUYIOALHUKS JEHCHMS HE 00HOU NPAMOY,

Ilpestomenie B3amMuOe ©b 3THMB, KOTOpOe €CTh YACTHHIE BHJH
nsphcrrolt reopemst Bpiammowa, ¢ocTomTs BH CABAYOMENS:

Ecau cmopors, Wecmmuyioivnuke nposoo ams no mpu 4pess 06m
IOUKU, NP UEMS N 0OHA UIB GEPUMHE HE COBRAOAENS C5 SMUMY
MOYKAMU, O MPU NPAMNLI, COCOUTIOWLA NPOTUBINOLOHCHHA
BEPUIUHDE WECTRUYIONLHUKE, NPOX0DSING UPe3s 00HY MOUKY.

Bp o6omx® 9TEXD MpefIOkeHiAXD PHub UHXETH 065 ogHoll m
rofi-me ¢uryph 1 06b ofHoNb M TOMB-Ee ed cBoficreh. Dmrypa
9748 COCTOATH 735 EeBATH HPAMHX'D H JEBATH TOUeKB. Bx
neppoii reopent mpAMEA CYTH CTOPOEH MECTHYTOJBANER, TBB HpA-
MHA, HA EOTOPHXD JeKarTb BePIEEH, H NpAMAA, COCHRHADIAL
TOUEM TepechueHid €TOPOH'B; & TOUEH CYTh BePMUEH IMeCTHYIONb-
HUER B 15 TpH TOUKHM, BB KOTOPHXD IepechralTca MpPOTHBOLO-
J0®EHA erToponsl, Do Bropod me Teopemd OpAMEA CYyTH GTOPOHH
MECTHYLOJBHNEA H TPH HPANMHE, COCJREANIIA NPOTHBOLOJOKHEA
BeDIIMHE, & TOYEE CyTh BepIIEHH MECTHYLOJbHAEA, ABB TOUKR, BB
KOTOPHXT CXOLATCA CTODOHH, H TOYEA, YpPe3h EOTOPYO OPOXOLATSH
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NpAMHYD, COSIUEANMiA Bepmuan. UT0 Racaercd cawaro csoffcTsa
prolf ¢urypH, BHpamaemaro o0Bumd STHME TeopeMaMu, TO OHO To-
&Ke CaMOE KAEB M B NPCIHIYMEMD LPeAI0EEHIH O XeCATH mpdA-
NHXD H JECATH TOYEAX'D.

Cxoxcreo o6omxd mpegxomenili mopasmreisno, TAKD - KAKD BCe
pasnmyie mem,n;j HEMA COCTOATD TOMbE)D BB UACKE .]16MOHATOBD, €O-
eTABIAMINAXD PascMaTpaBacusd Bb HUXs Gurypu. Ilocabruee mpen-
T0KEHI6 MOZETD OHIb H43BAHO TAKKE Te0PeMild O EEBATH TOUYKAX'D
H JeBATE LPAMHXB. :

Mu He OyieM® mpuUBOXUTH Jo0KasarTelbcTBa 9T0# TeopeMH H 3a-
MBTHMD TOIBEO, UTO OHA BCEIJA BHBOJHTCA BECHMA JOTKO KAKD
cibrersie 0CLOBHOrO IpeLIoiRenid IPoekTHBHONE TeoMerpinm M Wpu~
TOMB CIBICTBIe HA-CTOIBKO NOXHOE, 4T0, WCXOX4 W35 HEFO W BEAA
pascymenid Bb 06paTHOMD TOPAXED, MOKHO WOXYUATH CHOBA OCHOB-
HOe LPOII0Eerie. | :

Cyna mo cxomerBy 060EXD pascyMorpBEHHXD NpelTomenill, momao
OHI0 OH OKEAATH, UTO U CPOJCTBA JJAd HXD JOKABATETHCTBA JONE-
BH OHTH omuHanoBs, Ha camoms e xbrb sroro mB1b, TARB-EIED
He CYN[ECTBY6TD €M CTPOro TeoMEeTPHYCEKaro JoEa3aTelserTBa BTO-
poro upexiomenia (o gemarH), KoTopoe uOLOGHO NORA3ATENBETBY
mepsaro (0 [JecATH) He OCHOBHBAJ0OCH OR Ha HOHATIH 0 mepemb-
IeHiH ¥ ero HemPePHBHOCTH; W HAMB Kamkeicd, U4T0 OTH CcaMoi
WHCIU OTHCEATh TaK0e T0KA3aTEIBCTBO CcABAyeTH orkasarsed. Bn
camons xbrb, ecim-6a Opmo nalizeHo Takoe JOKA3areabCTBO, TO
¢b Thbun Buberh @ camo ocHOBHO® Npejdomenie OHJO OH J0KA3A-
HO, He upEObras &b moHATID 0 mepembmenim. CabjiosarelbHo, BTO-
poe U3h YEA3aHHHX's HAUM OCHOBHHX'® CBoficrB® mpoerTupmoli 3a-
BHCAMOCIE Le OHI0 OH CYMECTBOHHHMG JONOJHGHieMD KB TPeTh-
emy, a 8To 3HAUATH, UTO ompexbienie mpoexTnBuaro coorsbrersig,
pampoe Ilrayyrons, MorIo OH OHTL HOHEMAENO BB GYRBAJBHOND
chserh # Gesb BCARAr0 JoionHeHid. Bee pro He coraacmo, ogua-
K0, ¢b 1Bu%, 9r0 MH BEABAX Bb mpepmaymemd (cm. § 8).




11.

Eapas roprs XemeTiaEs GoED HITAYATS.

Ilrayrrs popmaca 24-ro ameapa 1798 roja o Pellxmraxrs,
¢mpmens nbroria BOIBHHMB TOpoZoMB., Kro oTemd TPOHCXOLEIS
orp crapunmoil apuCTOKpaTHueCEOR (auiin I 3aHEMANB BHJHOE
whero BB Topojesont yupasienin, Iloxryunss mepeonauaibmoe 06-
pa30BaHie Bb CBOBND PofuoMB ropoxb, orui [lTayars mocTynnis
g 1814 rony Bb rmmuasio Bb Amefaxb, rgd oxomumis EYpeDH
oeoGento yembmao u GHIB OTANUEHD WOYTHOD wejarso. Hme b
THNMEASIE OHD TOYYBCTBOBANG 0COGeHHOe BiewUeHie Kb MATOMATHES,
HO OKOHUATENBHAA CEJOHEOCTH KD SaHATIAND €0 MPOABHIACH BE
mews, B ero mpeémsagie b I'érrumrend, nops riasiens I'aycca.
Ons GHID AMYHO 3HAKOMD €D HOCIBEHEMD W HE TOJBKO NOXYIALD
oA NePEEY W BO3GymAeHie BH €T OPONOJABAHIE, HO W OHID He-
ORHOEDATRO LOOIpACND OXOOPeHIANE 1 WOXBAJIOW SHAMEHHTAIO
parexaTura. PascrassHsanIb, ure Korga ofsamss Ilrayirs mepe-
1a1s Dayecy coe phmenie oLHOr0 UPeJI0KEHHATO HMD BONPOCA, 10
nocabpEi BpywHID €My TAaEKe CBOK 3aWBTEY m BHDASHID Hafe-
ALY, W0 OHE 06a 0CTARYTCA JOBOBEEWE APYrb Jpyrous. Craso
GaecTsnENb 06pasons uenuramie ma Jowropa B Mionxend, Ilra-
yars moerymuis sh 1822 rony mpenoxaBaTelens I'IMEA3IE  BD
Bopugyprs. Bs 1827 omb mepemedd Ha TAEyO-Ee XOLEHOCTH Bb
Huopubeprs, & Bb 1835 moayunas whero 0pAUEAPHALO npogec-
copa MareMATERN Bb 9praurend, rib @ ocraBalcd, HE HORHAAH
HAYUHATO W NPeNojaBarelbCRare. UONDHIRA [0 EOHIE cBoell musmd,
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Tpegerapias BECOKIH mpmwbps BEPHOCTE CBOEMY NDH3BAHIN
E CTPOTOCTA HDABA, OED NOTDYRalcs 3nBes Bebus cpommd Ay-
XOMD BH HAYUEHA uW3cIbpoBamia m pas3sbisab cBoe BEEMAHIE TONb-
KO MemIy HayRo® ¥ yuammmmcd. OHb oBIagBBarb BCErja BUHONES
mpeiMeToMD CBOEIO WpeNoJaBamid, 0TIAYAICA ACHOCTHIO H3I0Ee-
gid u upio6pbraxt upesdh 10 3HAUMTENbHHE KpyI's cIymareled.
Hemnorie, Bmpouems, W35 ero yueHHEOBB Morad cxbposarh 3a
HAMD H& Ty BHCOTY, Ha KOTOPY CTPEMAACA OHD NOCTABATH HA-
yiy. Ero B BHcmed cremen: oTBICUERHHE B CTPOTO HAYUANE NPIOMH
tpeGoBain yemmil BooGpamenmia, giA DaspuTiA EOTOPAro HeE0GXo-
JEMH 9HEpria m mocrogscrBo. IIpasgpa, Illraynts ywbas mpusarh
CBOEMD JeRNiAMD 0COGEHHYH Npexects THub, YT0 HE YOYCKAXD CIY-
yad YEASHBATh HO COMPHKOCHOBEHle OTBIGUGHHHXD pe3yJbTATOBD
¢r0 HAYEE €b THME HIH JPYLUME BOIpOCAME UPAKTHYECKON EH3uN;
HO OH'B 3HAXD 0UEHH XOPOMO, UTO TH W3T ero caymarenell, RoTo-
pHe BHAATH BDH 910# MIIMCTPANIA TIABEYI 414 Ce0d TOUKY ONODH,
ge nofixyrs sa HEMB BbH IAYOUAY HAYEM.

Illraynrs yweps I-ro inga 1867 rofa Bb Jpranrenh, ejxsa
TOXBEO OEOHUEBD DEPecHOTPs UHOCIBAHALO KOPPEETYPHATO .ACTA
OJHOTO W35 CBoHXD m3crbmoBamiif, 3a mbekoasko pmedf mpeas THMB
acajiemia gayes Bb Momxend w36paza ero ¢cBOAND UYiIeHoMb; Ho,
npemie TBMT 9TOTT BHOOPD MOAYYMAT YTBEPEAEHIE, HOBATO aAka-
LeMAKA Y&Ee He OHI0 BB EHBHXE.

Padorn Ilraygra ormocarcs EB EBYMD OTPACIANT OTBICUEHHATD
BHABi4: Teopim umcelb u reomerpim. Ilepsoe erc mscabposauie, ero
JLOKTOPCKAd JUCCpTalif, MOCBAMeRo 6HI0 Bonpocy o BepHylxieBHKD
ygeiaxb. Ho nanGorbe I06UMEND €ro NOmpPHUIENTD OHIO DOmpPH-
me TeoMeTPHYECKOe, HA KOTOPOMB OHD HaBCerga uplo6phas jgra
cBoero myuenH mourennyl ma3Bbermocts. Ilepmonauarpmo IllTayars
BAHMMAICH AHAINTHUECKOI PooNeTPiel ¥ Bb HBCKOIBEMXD HEGOIB-
IEXD CTATHAXD I0EA3aIB, Ch EAKEMD TOHEIMD HOHMMAaHIeM Jb-
I3 oub yenbarp opragbrb orums npepmerons, Ilosgmbe omb cocpe-
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qtoit citH ciut denBuinéikao” ' paspiboTTR sood mn
cilitotndeeroil rhtuetpid, cipewich pacimmpiirs od ofmacth u ob-
x6ip eo B ofphyD’ onbrely. Probk ipashps n upmbps Apyroro
sAaMbuITaro Téoderp, TI0acerd, Kotopud TagHe HAMHELAD ¢B T80~
woTpit’ afuritiborol, moxhamBaers péchua yOBaTeibIo, 9TO CHE-
TeTHIECEAE TeoweTpis me ecth Mu0xh crpeiemill ioxell, cxorpat
itk uh wemfi oxhiver6pone, Hampoiliss, ¥ MoZeN's AKTDTATS
ofcKifid; W0 THOPUE' HOBHX® reONeTpATBCEEXD MoTOM0RD B HANDAB-
nehitl} sudk odexy xopomc wém’ ciny u rIyDEEY aEAJETHIOCERXT
upioMons, costaBiiii s’ 10-a8 Pews ¥ meryorehnocts STHXD
npientEs,  BHOCHIEXD B asydbiio seriel 1o, uto’ me COCTABARETD
cyitieeTaentol phitednceta! uxs reokerputeckRxs cBoHCTED.
B’ 1847 ropy Tifdygrs' dénadh’ ueboasmoe, o CTpoTo Hayd-
a6 1 ciibronltinedios uhtdmenie noBblo rbONETPAYECEATO YoRTH
oih hbpakibhs’ « eomAtHIE d6r Lagew. 910’ npousenonie 0 Beoll
ciipuhbiTiBoctH nidiuabtea” niaccitotsis. T5x: ero. BAED TO-
BOPETCS B UPEAHCIOBIN — aCXBIATE recuefpis Hosoweiis cakoeTo-"
sréxshbi’ dayEoR, e’ noabsymiieioea conépmento domATiels o e-
nifnibs. Feasaal orpuats, uhd bis ofa Aoctirayrs BioIe’ B’
npitoHt co” seel mAYHNOP' cipotbétii, mo” cmatoeth o’ wBEoro-
pafi” cyxoets madomehia” 6uia; pbpoirad, apitdition woro, ko' meh”
Dltayxra goXro Hé moaydary s greamell oubiikk. Kk Tiras
yata, rosopurs r. Pofle, mainibans, odébixEo, 16’ K18 BAYAHAD-
mEEh ® orTiAdacted  whOPAKA’ 0COGbRNOCTANE, BeCHMa ° 3ATPYNEA-
wiidis ea msyiehie. Takobi 'né0GWEHOBeHEAS  CEATOCTH Bupamh™
wift ' Eparkocts msidaenid; noxoxmiias” ot g0 meROubIBORE.
Bt mell ronopuidi 016K0 canoe Heofxopitoe, phiko BoYpETabor-
e’ modchETOIBANA! cABa W mpefocTABasetCH canbuy witATems o=
pCEiBats 60xBE npoctae’ n ‘momiTaie “ upudbpa’ pad moachfis’
npéftomenill, npuBOXHNHXE B0 geelf ‘wxh ‘oftmudern. Ho, m8’cyo-
1D& & 10, AP0 9TH 'EANECTBA ABIADIE: BPYIH: ynraTese . RER
Coomenia. 1880, iy o
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BECENA OTDAHMUCHHEND, OHB CIYRHTH H BCOrAL OCTAHETCA OCHOB-
CHMB MOCTEDCKAMD UpOB3BefeHieMD BD CBuell obaactu, EL BOTO~
poNy EAE® Kb NepBOBAYAIBHOMY BCTOUHULY Beerja Oyiyrs upid-
ObraTh 8a cupaBEaupm » 33 upoBBpEoD ocmOBEHXD MEedl reomer-
piu H0d0EeRI4, no,u,aduo TOMY EaB®B Kb sﬂeﬁeﬂram. IBLIALL —
OpH H3YUEHiB reOMETIm APEBHUX.

He cabayers ywaiumparp B o hxb. BO3pamen 1dXh, EOTOPHA
JI,'B.‘I&E)TGII oporaes reomerpis modomenis Illtayara. Hanajgaword
ne Ha Qopyy u3loeHid, & HA CAMYD CYILHOCY) OCHOBHHXD 6d OB-
self, na pEropusNb Bb yc'rpaiaf:nin mOHATIA 0 BeImumAb # CrpeM-
mnidcrpynnupumm KCIREN 8D ODpejbleunyo cucreny. «RKiac-
CHUeCEOE, 00 CBuel mpocTorh W CTPOrOCTH MET0Ja, UDOA3BEXEHIO
Irayata, roBoputs r. ['aggess, eCThb NONHTEA BTHCHYThH HPUpPO-
1Y, OpeAcTaBIANMYMCH Hamb BB GeaBoBGYHOMD wmBOro06pasiz cb
eCTCCTBERNEMD NyTAME, OPOCTHPANMENHCS (e3upeiBisEO Bo BUBXD
DanpaBieRiAxb, BB orpaﬂnqeama PaMEE a0CTDAETHATO CXEMATHINA
@ mesyeersennoll caCTemE»’,

Bospamesie 970, upumenawe.nwoe 0 CBOeMy gxnﬁepaanauy, B
koTopuus T. T'amkess Geperd DOLB CBOK S&METY OPHPOAY OTH Ba-
cnaiﬁ CEPOMBATO BhMENEaro yuenaro, cTanoBaTCa eme Goxbe cofizas-
HETEJBIEND JAJA MEOTOXD Bb Uiy cIbAyOmEXD 33 WMMD K EAED
68 GOLTBEPKAAOIIEXD €r0 CTPOED, B BOTOPHXS UOPELAETCA Oes
AanTE3ND uBMENEHXD YUCHHXL M YEA3WBAGTCA HA [PEEMYMECTBO
(GpaHLy30BD, EOTOPHE Bb €BOHXH HAYUHNXD H3CIBAOBAHLAXD N0Yep-
0210Th METOAH Tam®, rgb onu ecrecTseBsr upegerasiiwrcd. Haus
RAuE¢ICH O0JHAaKo, UTO sabes ecrs EBEoropoe cmkumenie momATiH,
r I‘mm@nh cubmuBACT: CO36pUAHIe NPEPOAE TIAAME XYLO0LHHES
O'L tByb aBATM3ONE, KOTOPOMY JOAEEHD UOABEPIATH ee YAICHHH.
l]pama-, uro npupoja OesgoHcYHa Bb MEOP000;@3iu  CBOMXD HODO-
apaepiif m amryh BD Hed HEJR3A yEA3aTh HUEAKHXD eCTeCTBCHABXD

V'Cu. M. Hankel, +Die Elemente der projectivischen Geometries. Leipzig:
1876, p. 20 ‘
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rpanais.  Ho cnpa.n'e,mnﬂ‘no. § 10, 410 TOIBRO MyTeNMD oTBiIeucHiH,
T. @. HCRYCCTBeHAHXD 0Tbaesiff oinmx® W3D TpoABICHiE IpUpPOAH
075 APYFEXD MH Momemd DosdaBath ee. UTo0HW HE TUJIBLO CO3EP-
Nars B OMymaTh UPHPOAY, HO W HSYYATH ¢4 3AKOHN, MH JOJEHEH
¥HCIerHo pasnbaars cpoiferia semed, me crbemaacs wbun, 9TO
Ha camons Xbrb eTH cBofferBa BB-oTxbanmocTH He BeTjbuAmTCS,
g Abaars sro pasyhiesie xo BxB UOPH, NOEA HE TOAYYHND CBOKCTBD
npocrbimaxp wIm 9JeMEATADRHXB, KEOTOPHA, XOTS @ He OYIyTH
@CTOCTBORUENA §I0MEHTANH IpEPOAH, HO, KAED DOHATHHA NJI4 BCBXD
6ess EaEkoro OH To HE OmI0 pasbacuesid, jatcRbilmeny amaxmsy
DOABePracyR OHTH ‘He MOTyrh. Takunbh Nyrews Beerja minm # 4y-
AYTD HATE MHCIETeI® BCBXD HamivHaJBROCTEll Ge3n pasingis. Uro
@6 EaCaeTCs CYmecTBOBAHIA iBEOTODHXD ocofemmocTell Bb cRIaLB
Haed Eamjod HaulonaAbHOCTH, TO 3HAUCHIC HXB BOBCE HE TAED
BeIMEO, 9TOGH MOPJ0 YMeEBMATH LBHHOCTH W BAKHOCTh phumiarels-
Haro mara, cABAaHEATO BB HO3BAHIHD UPUPOIH BB Yia3anmoMp ceif
94CDh cMHCAB.

Cupasepumsym oubusy wiem IIrayara nouyunmim Jums TOTIa,
rorga Ryapwans, mpodeccopr morurexumgeckaro macraryra 25 Mp-
puxh, @3jarb ceoe coumuenie «I'padmuectas crarurar», 8% KoTO-
POMD 9TH WAGH HAXOXATH NAPOKOE OPHIOELHIe KB MPALTHYECEIMD
10CTPOSHIAND HAEvHEPHATO UCKYCCTBA. fBHIACH HOTPEOROCTE BB CH-
CTOMATHY6CEOMD UDOUOAABZHIN TEOMETPIM NOJ0OKERiA H, ue 3a70ATO
go cweprm Irayara, Teopops Peile msjans sypens mzesnmidl, BB
ROTOPOMD 8TO yuedie usiaraetcs BB pasmmpennod m Goabe gocrym-
o a8 yuamuaxca Gopwb. B macrosmee wpews mma IMrayara
JOOMHHA®TCA LOYTE Bb KamAOMD YyueOnurb mopodf reomerpis H co-
3RAHAXE UMD HAYEA OpenofaeTcA BD TOMD WM ,n.pyrom BULL ®
00bexd Bo MHOTUXD JHMBE )CATETAXD M BRCHMEXS MK0AAXD, pAa3-
CaJHUEAXD TE0PeTHYECEMXD § HPABTHYECKAXD 3Hanii.

Kaara IIrayara «Ge metrie der Lage», Gyxiyur mamoxbe sa-

MHYATOABANMD H3D Ore upousBefe:il, ue eCTdb 01zaK0 egHHCTBOH-

7*
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Had, 00, 3T0¥Y, Ipexuery, Usiaws ece, QHD HPOAOERAIDRANLRBHMO:
pasBETie, B YCORCPIPHCTBOBAKIQ CBOMX®, BOsaphuill. B, HpieNORD ¥
UOCTENGHAD UPUATAND ST DPaGoTH, MoAh Hageaniewh « Beifrige mr
Geomefrie der Lage» (Nurnbgrg. 1856 —60), Mocapagia coxeps
BATH MERAY UDOUAND OCTPOYMENA UQUETKY HATZAKHARO UPGACTABr
3¢8if WRFMPXD, PEMGHIR reoMeTDEICCEINT; KRN,

34, phesorpro Anel g cupprs, IITayars, DANACAZE: ¥, CHAIT:
B"P,! nesaTh. 1BB, paﬁow!u H3'h, EOTOPHXE OLHS, OTHOCHTOA, Kb Te0:
pig wgcend u mombmena, Bh KypEaad, Crelle (T. LXVIL, 1867,
8, ADYrad HOCBANICHA BONPOCY, TEOMOTDAEACEQMY 1 HOCHT®, SARNARIE,
«Von den reellen und. imaginiren Hplhmessern der, Curven unds
Flachen zweiter Ordnungy. Taguup 06pagons upeAp CaNow CHEPTED:
n:gcm: ero_sagara, Ouga, bz ABYMA, oTAbARME, uwmwggg,, KO~
TQ‘EHH'B OE!;‘ c.pyz;%fb B;? BL‘FP QBOD m&% i




BAMEBTRA
" OYHENIAXS EOMUIEECHATO NEPEMBHHATO,
© Gzenenrapaua TPAHCIPHACHTEEA (YARIIR
e* ,Sinz, Cosz, Shz, Chz

BBOAATCS Bh QHAJM3D CHAUAAS CH ONPeXbAGHIAME, mpeimoNaran-
mans veasso xbHetmEreasuns snavemia z. ILopromy ROTAA mpef-
cTaBienie 00 nsm'!m'ae.uocm Z PpasmupaeTcs, TAKH-9TO JONJCEA-
DTCA. ¥ EONINERCHHA 3HAUeRia 2= 4 yi, cb rhlcrenreasamyn
%,y B ?-\/-—1, T0 W _NMePBOBAUANBAEA OmPexbienia ymonamy-
THX'D (byan'mﬁ sorgan Ours ofobmenn. Tagb-EaEh Beh oTH bynk-
ir pasrarawrcs 55 Go3LOEEUNHE DANH, CXOXAINIGCA HE TOIBED XIS
seBxt phiersatensuuxs, Ao B xiE Bebxh TombieRcdixs sndve-
milfl. ¢; 20 CyMMHE STHX’5-D&EOBb, Bb Uocibidemt cxyuad, ® hpa-
HuaTed, OCHEROBEHRD; 0 0000mennNa ompexbuenis coorsbreTByw-
maxy nMy Qymsnif. Tagoll wpiews xorg m Bmoand crpobilf, o-
HAEO §6 eJMHCTBeHHRH W WpHTOMT exBaiy camwif npocrol. Vuo-
TpeGaenie GesEoneJANXD PAROBS 153481 610 KOBOABAO CIOMEHND
Aaxe npH nomaaafre.uf.cmk TAKOPO UDOCTOF0 DABOHCTBA, EAED

e""'"
fns' Hodtodmond€® 2 @ #'; ¥akn-Eags iph %Tﬁii% ﬁéégioj,n%
beoHsBaATECE fin fbpenomenin fByxD Bbsgoneamix p pﬂ,lI,OB'b. ﬂpo-
wh Toro me BEgmo Themolf cBA3E eroro npieMa ¢b MEPBHME OCHO-
Bamiaug reopim (ymEmif EoMmIeKCHArO nepem'khﬂ.‘ai-o.




- 174 -

IprsesenEsa coofpamemia ¥ mojain TOBOXL KD COCTABIERID
profl kpareci sawbrem, rpb pbmenie yEa3aEHAr0 BRN: BOUPOCE
BHBOAWTCA H3b m3BbeTEEX® npociBifmmxs obmuxs cBoictBb PyHE-
nii xommrercwaro nepembunaro Oesn Bednod goMomm Ge3ROHEUNHX'D
PALOB%.

Cravazn pascwoTpmys B ofmewd sEyh phueie sroro Bompoca,
B D0TOND —— 08 HBCEOIBEEXD - YaCTHHXD UpUMBPaxs.

Tpeanorzomens, 970 ged ¢yEmin

u=u(z,y) 1 v=0v(z,y)
JBYXD ABilcIBATEIBREXT HeDEMBUHHXD & B Y JLOBIETROPANTD YCIO-
BlaN® ik '
=9 0 u=-—r, (a)
I35 118 BPATEOCTH YAcT.d# HPOUSBOAHEA B OTHOMOHIE Z B Y
03IaYeHs COOTBBICTRUHEC yHapeniaMy mrepxy  Busy. Haw yexo-
Big (a) nmoayuamwrca mmoris crbgcTeig, B3P ROTOPHXT 3aMBTEMB
cIbaywmia: “
' ¢ ug 2000 ¥ g .
1. o, —uv=u’+u'=v’'+9 ' =48>0;
Fofrtey o
2. wo +uwv=0;
" S e e

3- u +'u-”-—-oﬂ ‘U +’?Jl‘—1).

‘4. Pascmarpmeaa BT yiasreHisxs w=u(x,y) 4 v=v(z,y)
2 B Y Gakb (QYEEIIA He3aBHCAMHXD UepeMBHOHXD % ® v B XHd-
(epernEpyd 97 ypaieHls MocABJOBATEABHO BE OTHOMERIM % W v,
BAX0 HUD: ,

_,lr-r"-d‘ N B y
1=uz +uwy, O=uz+uy,
"o . e
O=v x —}-i_p,y‘,r I=va +vy,,
TAS Tak®e JI8 EpaTEOCTE YaCIBHA DPOUSBOJHHA OTh & H y B:

OTHOIERIM % B © 03HAYCER COOTBLTCTBEHHO YiADeHiiME BBepXy B
BHE3Y.

OUtcoga BRBOJEMT




» ”'.' b "‘ '] 9' "'.
A’ Ry 10y o= y.=';':

cabzoBaTe b0, WPUBHYAA BO BEONAIG jetosia (a), nubeur
x'=y|- a a?a= -y'.)

7. e, (yngniz @ W'y OTL ¥ W v MOXUMIOAH Thut-Ke JeI0BiAND,
gagh QyuENim % @ © 0TH & U Y W, peabzcTaie 970r0, TO, UTO
A0KA3R70 A8 nocmb,u,auﬁ, BBpno w A1 MEPBUND.

5. Ecis m3p apyxi QyEENil « & © 0JH3, GAAD. W, A2HR, BaED
phmenie ypanaenid
' ¢ | w +u,=0;

TOTAS APILYD. 4L AFRGAITRTD TOCHOACTIVED BHUECIeAIA EBAIL-
parypu, Jlia sroro mMbews ' i -4 48 :

dy = v'dw + v,dy,
ggm, Ea ocopamis yexosid (a),
dv = — u,dz + w' dy.

Topkpaa yeioBie EATErPEPYEMOCTE BTOPOHl dacTh,
(—u),=(u')’, maxoxEMn 4w, =0,
7. e. ure 0H0 BHEmOAReRo. CABAOBATENBNO ¥ MORE: MOXYIUT: UO-
¢peACTBOND BuumCIenia Byuieudoll EBAIPATYPH

v = s ( — w,da 4w dy).

Ho aerko yobaurhed, uTo  AAA DoIyuehia MOAHATO BHpamedis v
LOCTATOUH0 BHYRCAATH TOABEO TOTD HIM xpyroil. aeus, 870l gop-
wyam, Bn camows ABad, xanp., HoZarad '

v=—§u‘dw+<p(y),

b @(y) pemspheraas QyEiia 0T Y, B gEdhd peRRapyE Bb
OTHCMEHIE Y, BAXOAHMD |




= =

o= = fude 00 = [ude + ¢ (= +0G)
OTByA3, Ha Ocnonaﬁim ycaopifi (a), Ambems :
% @' (y)=0v,—u' =0.

CabroBateasgo @ ecTh NPOMSBOABAOE MOCTOARHOS, MOXPASYMBBAS
EOFORNS, EaKD cabicrTRie HeonpeXBIAHBATO BHTEIpADOBAHIE, HWHEN'D

o= f“dw
B TOUHO TAED-%E HOJyYBND
v = su'dy, Y = gy!dw = — Sv'dy.
$. Jaxhe, norarag

W=u+vi 0 §=RF +: ¥
B NOACTABIAA BH NEPBOE ypqnq_ggi_g g}gggneme H3D BTOPOPQ BHS-
YeHld =2 — Yi, HAXOLHMD
w=u(s— yi,y) +v(2—yi,y)s,
rad @ yeIoBHO 03HAYAETH TO, Bo UT0  o6pamAGTOA w BCIBA-

creie mpexuayuel DOACTAHORER, . v
Pasonarppas @ Kawk QYHRUM ¢ R ¢ 5 apddepeuupys ee
Kb OTHOWOHIN y, HAXOAMY:

W=w, + w“%s =w,—w'i=u +v,i— (4 +0')i,
OTEyA8, H& OCHOBAHIE yexosill (a), mwhews
WU+ o F (o, —uli=0.

 @ubap. % e 6yierd CONEPEATH HBHO y B cibraerca QynEmiedt

ogsoro 2. JLaa ompepbaenmix Bexa sTod Qynsuim Gess uoMomm mpe-

AHAymeR NOACTAHOBEN, JQCTATQUHO SaMBTHTR, 4TO UPH y =0
we==u(2,0)+ i (2 0),

" Wy _o=u(2,0) 4+ iv (5,0).
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Cxbroparessuc BHpagenic & Bb @ HOTYWIMGE, SCIE BH JHAERONWE
BHpPaEOHIH

w=u+ v
cabraens y=0 n Bwbero z mocraEws 2. Ilogoluna xe
sakJodenia mwbiors mMBero orsocmreapho obparnod QymEmim, kKo-
TOpOll 7 BHPAKKETCH IOCPEACTBOND .

7. Hagomens sawbrams eme, o, Bcrhgcrsie yeaosiff (a),

W=+ w=u+vi=—0"+ui=i;
cxrboBare bao

A = w dx + w,dy = w' (dz + idy) =wds
BAR

Bb magomennons BHMe ¥ 3agamuaercs obmifi apiemt phmeamid
pascMatpmBacMoil 2afaun, Kig GoApmAro y4cHeHid KoTOPA&F0 pas-
Gepens farbe wBowoabko DpaMBpoBDL €TO NPHIOEERIA.

Haa sroro nafigenms phmesic ypassemia :

w' +u,=0
BAJS w=X.Y,

opegnorarag X dyssnied oxwore x, a ¥— dysruieli oxsoro y.
MogcranoBky TAEOr0 BHPAKEHlA ¢ Bb NpeJHAYyiIee YpaBHeHnie MORHO
UpEBECTE Eb BHLY :

18X 1®RY

—-,.— = —— e C— .
X dx? Y dy?
Osmaumps gepest oo IBHCTBHTEIBROE IQCTOSHBO® ¥ NPEPABAEBAA
o’ KGRIy 9Ya¢ib NOCABIHATO ypaBHEHA, NOXYyTUMD:
X Y

d‘;g—‘ﬂim2X=0 H @;*“217:0:
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o0mEHOBeBARA Imnellmna ypasueaiz, #3® iOTOPHXD, PN BEDXHEIB
BHAEAXD, HAXOJHMD ik
X=qe* +de® g Y=">bCosay+ b Siney
¢b ODOM3ROJbHHME NOCTCANRHME @, &, b, D', o. C.u'lmona}enbﬁo
w = (ue® +ae ™) (b Cos ay + b' Sin ay).

Pascuarpuraa temeps % ®'Eb pbiersurersayi wacth QyHELIn
w EONIIeECHATO nepenbnnaro 2= @ + yi, valigens soeddunicnrs
v OpE 4 MumMod ed uactm mo (opuyrb

ox

v = Sa% dy = wg (ae®* -~ a'e=** ) (b Cos ey 41" Sin ay) dy
= (ae**—a'e""") (b Sm ay — V' Oss cey); '

cIbroBaTepHO
w=(ae” + a'e**) (b Cos aay + b’ Sin ay)
+ (ae**-—a'e=** ) (b Sin ay — b Cos wy).4
ecTh (yHENIA 2 = 2 + yi. ‘
g onpexbrenia Buga sroit (byﬂnniﬁ,' c;h'h,nya_ obmeny cmoeofy,
pbaaent y = 0, 970 J0CTABUTD

Wy —o=0(b—b')e* +a' (b+bi)e *,

H, NOACTAB.Bb 2= & + yi BuBcTO 2, moayunws
w=a(b-—bi)e*+a' (b+1b'i)e *.

Pacnonaras sRavenigyn ypousBOABIEX"Y T CTOAMHNXT ct, @, &, b, D,
MOEHO BROparTh 874 3nauenjd ragmMh o6pasoni, 90 Wy, UO-
crbgosarenbio Oyiers pasao e, Chz, Shz u Bwherb ¢» Thus

moayuirca BHpamenia e*, Chz She.

; .
Taxuy: o6pazonn, 80 1-xp, g e =2, b= — ,a'=0, =0,
a

axbens
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B e gy ity ' X

wy=0=e
B, . - w=g"(0osy +iSiny)=¢€
1

B0 2-XB, J1d o =1, a:a‘, e ¥ b'=0, mvbens

Wy —o=Ch &1 w=Chz Cosy+iSh o Siny=0=Ch g

S 3 : X I
Bb 3-Xb, I(Jla'oc=1 a=_a' b=—2— b'= 0, uoayauws:

J,_O—Shm # w=Sh 2z Cosy + i Sh 2 Sin y = Sh 2.

Tagaws o6pasomn Mu NP GOBEPIIERH) JOPRUECHUND UTEND,
Kb ompeyhieRi0 auaJuTHYeCKXs 3EAdeHiE Qyukui e®, Ch z, §h g,
OPH & = &Y, BHPAKSHINES KOHEUHOMS 06 PA3OMS, T0CDOICTBOMY,
EPYTHXE BJIPMBHTOBb, AHAJUTAUECKoE SHAYCHIC ROTODHXB BHOMED
Hsphorio.

Orcwpa memocpescTrenmo cIBryers:

1) Yvo dyusnin e, Chez, She ne mawhnanrs cowxs sEavesid,
ROTLA y Doaydaers mpupamedie & 27rn, ecim # mhioe u@cio K
W OT.0MeHle OKPYKHOCTH Kb KiaMerpy, & 9.oMy Hpupamerin co-
0TBBTCTBYeTs MawbBHeuie ¢ Ba b 2mni.

Caba. sru Qymenin 7agme He nembHA®MIL CBoMXb 3Eavenill mpa
HSMTHeRli & HA b 27nd, KOTOPHNL COOTBBTCTBYRTH TOUHO TAKIA-
xe mswbuesis 2. '

d
2) To oﬁmeﬁ cpnpmy.a'k iz-v == b—g, HAXOLHME:
. de* aChso -~ dShe
_— p? pesS
e S o Shz, - Che.

3) Horaraa z2=a+yi 1 2=z, + y,4, vaiigens

e’ =e".¢% (Uosy +iSmy) (Cosy,+iSiny )
=¢e"" [Cos (y +y,)+iSin(y+y)]=e™.




S | —
4) Iloxrayacs snageniaws 2Cha=e*+4¢ % n 2Shz=e*—e"%,
EAXOLAMD :

2Chs == e (Cos Yy 4 4'Sin 9 ) +€**'(Cosy — iSiny ) = ¢* +¢*,
28hz=¢" (Cosy +iSiny)—e " (Cos y— iSiny) = e*=e7%,
cXBAOBATONBHO
£0hz Chi =% L o35 55 g8~
48hs.8hs, = &% 4 g~" "5 — ¢* % — g% "%
48hs.Chz = €™ 1—e"% "% 4 ¢* % — ¢h %,
Orcora cabiyers, dro
ChzChe, & Sh#8hz =Ch{(s %3, ),
Sh#Chs, £ 8hz Che=Sh (2% 2,).

Teneps, yaepmupin HuxEmie 3HaEH BB YpaBREHIAX'D :

a*X = @Y .
e X=0 u fé-';/—g-»&ugl’:*:ﬂ,

honyans X=bOsax 4 0'Sinar & ¥Y=ae -+ ge-wr;
babioBirearo % = (ae® +a'e"% ) (b'0i8 wz + b Sin wiz),
4 uovouy woeddamiesrs npu i B dysknim w Oygers
v = A dn s — o (a — e ) (0Ot o ¥ Sivini) da
= (ae®r—a'e"® ) (b’ Co8 war — b Sin wea).
Taguus 06pazont 3aKIDYIEMT, YTO
w == 0%y 4 d'e"“f') (b Cog a4 b’ Sin )
+ (ae® — g'e~% ) (b' Jos ww — b Sin d#). 4
ecTh (YEENLE oTH 2 =2 -+ yi. Jad ofpeybienis anajar@geckaro
pEAa BTel QYHENNE fogaraa y == 0 awbens

,~wyﬁ=a"""{(a+a')b“‘I"(él—"“ét')b"i] Uos &%
+ [(a+a )b+~ (a—a&)bi] Sin az.
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Cahgovqrexsmo. apespaymes Luipageie w.onpoahiasers Gyurnin
BOMILIGECHATO WoDeMBHBATG . 2. .

w = [ (a+ a )}t (a—a' )b4]Cos.a
+ 444DV — (a— a') bi] Sin ag,

3 1
Hozarag 3jbes, B0 1-x%, a=1, a=a), b=~2—, b'=0, nubems:
(71

Wy, =008z 1 w=Ccsz Chy— i8in zShy = Cos 2;
i , )
B0 2=Xb, modarag ¢ =1, a=a', b=0, b’ = 57 HOIyTIME
a

Wy —o =50 o ¥ w=Sinzlhy+ 1 Eos zShy =Sin 2

Taraws o6pasows. susesenn oupeybrenia- dpynenit Cos 2 7 Sin 7,
EOMIAEECHAI0- IepeNbHAare. # = x < yi; LHDAKEHHHS EONOYHHND
grcaons AbHerBiff may® u3pBCTHEME ABAIATUYCCEEME 9JeMEHTAMA.
Wam oruxs ompepbiaenili: cabayers:

1. Bmauenia. ¢yssniil Cos 2 u Sin s me mawbuamwres, sorpga
T4 y.r,noil.;ynamm COOTBBTEIBeHEO DpEpamenia 2 27n'n £ 2nn'y,
ecAE 7, W, % LBANA q@CIs, —— UPE- BT0Mb & HSwBAEETCA Ha
&z (n—n);

dw dw ;
2. o ‘Q?E?f‘y;m"&;‘; = R HAXOAHN S,
d Cos 2 ' d Sin ¢
—— =w=8ine ¥ ——— =Cos 2,
de g :

3. Ioassyacs eupamemiamg 2Chy =er +-e7 § 28hy=
e — e, HaXOIEMP: $ =

2Csz=(e¥ + ¢ ) Cosz—i(e¥ —e=7 ) Sinx
=7 (Cos z—i Sing) + e (Cos 244 Sinz)=e* 4-¢~%,
RiSinz=(e —e¥ )Cosz+1(ey +e7)Sing
 =e™7 (Cosz+1 Sin.z)— e (Cosz i Sim ) =64 —e72s
Losuioyg, |
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4 Cos 2 Cos 2= e(#*8)i 4 o - (3#8)i | o(3-8)i Ly g(%2)i
— 4 Sin 2 Sin 2,= e(3+3,)i e e (2+e)i__ J(2-2)i _ Jf(%-3)i ’
4i8Sin z Cos 2= e i g (meadi 0 [(om i s (34w )i
4i Sin 7, (98 2= &*i o (3-2)i . (3-2)i _ o-(343)i,
CabroBarebHo
Cis2Cisz ¥ SinzSing = Cos(¢®2)
S 2z Cos 2, 8 SinzCi2 = Sin (2 % 2).

Onpe.tbames Ch 2, Shz, Cosz, Sinz jxa1s EoMIIeKcHare 2
saBerh ¢» TBub oupegbigems @ BCB cocTaBIGHBHA H3H HHAXD
CA0BHES (yuElid, EAED HANP, 0CralbfHd TPACONOMETPHYULCEiA M
rauep6oIngecEid,

Yro racaercs o6paTiHXD 9IeMERTAPHHXD  PyuERid, To, WpHE
EOMIACKCHOND 3HATedil WXb ApryMeHTa, AHAJMTAYECKIS 3Hadeais
WXb & prieri. HemspBCTHH, ecuw 9TH (YHENiR uepnonaqé.umo 0=
peabiens xvmb Aad gbHcrsdrvessHEX® 3Hauesiif aprywenra.

Ho rasp-5ag® Be'b pasemorphuums eeme @yssdiz cocraBrg-
WTCA  &ITe6pauusckl  u3b €%, 1o JOCTATOYHO BHBECTH 0GpPATHYD
T04pR0 8T0H dyueniu, crbiys ysasamsomy Bame mpiewy.

JLia aroro umbems

e*=e" (Cos y+4Sin y)=-u-+vi=1w,
T. 8, T
e*Cosy=u u e*Siny=uv
3§

v
ef=u'+0" 1 tgy= e
PascmatpmBas % ¥ v EAEb JAHAHS BOMMVEEH, & 2 W Y E4RD

remspheTHUS W ompesBisA Toasko pbHcramvensmd zopesb mepRa-
ro ypaaesid @ alcoimTHo HamMeRsmiE BTOpOTe, AaXOLuMB
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1

Cabgosaresno
1 o Q 3 ’}
z = Elog(u‘—i—v)—rzarctg-; ;

gox&E0 Gure Qymemied o w =u +vi.
- Maabe, crbiya obmeny npiemy, xbias v=o, mwhent

4, craps w-vis=w Ba whcto %, 3aRI0YAEMD, YTO AHAIATAIECKOD
pEpazeris uckoModl (ymenim 10amEO OHTH

z = log (u+vi)=log w,

Beabaersie npuuavess yedosif umpm sEBOAB 3nage:if  n ¥y,
moayuennsd pesyipTATH OPEACTABIASTD TOABEC (L0 H3D 3HATE-
giff 'z, yIUBIETROPADMAXD YPaBHE:ID

€* = .

Ho Gwio nokasduio, 9To €* BO3BPAMASTCA MBDI0AUILCEE KB
UPCELHND 3BAUCHIAAD KOTAd OJHO H TO-He spavenie z usubmi-
eTcd A+ 2zni; moaTomy, ecim yeaopames, uro log w R0NBeHD
npescTaBIaTL seB  sHavenls 2, VAOBIETBOPADMiA Op ABUAYMEHY
ypasaesio, o OyieMs HuBTH

Joe PPy
z=logw= —
= 9

log (" +v") +-i are tg — & 2ami,
ok
R e R MR

"feneps ofpamenie 0CTAJLAHXD BJCHEATAPERYD ¢yssnid orw
;=z +-yi caeferea yme ma upberana pBHcrBla ¢yrsoig.
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B Oxwskoff cBasw cb mpegmAyUmME nDpocTHME mpuwBpawd ma-
XOZATCA TONbEO MO-BEIMMONMY Gorbe ciomume upumBpr, 06pasnmu
EOTOPHXT MO®HO -38MMCTBOBATH W8T TeOPeTHYCCEOM  MOXAHGEN ' i
buzEE Y. |

Taks, wn mwbax phmente

u=(ae?r+a'e )(bCos.axz-+ b'Sinax)
ypasHeris
0 0*u 0
ot ' oyt !
EOTOpOMY upexmjymee pbmenie ouermgro OyAeTb yI0BAETBODALH A
uoexd. cabayomuss navbpenill b, eFo- BHpAEeHiB;

Hanmmens z—3 subero: o B DOAOBENG
T T TR PR
a=a = '"2“; f(BQ‘ dde) b 33: b’=0,

osuauayd uepesn f([3). mpousBoAbHO JAaBHy0. (QYRELID ¢ EOHEd-
HEME SHAUeHlAME Jid BCBXD ABACTBUTEIBHHXD B EOMIICECHHXS.
spauenii (3. Beabxcrsie aroro jgaunoe phmerie NOAYUATD BHAD

2_1. f (B) Cos & (z—B) Ch aydedf3. Ho, no csoiicry xamedinaro
x

ypaBReHis, ©My YAOBAETBOPAGT: W CyMMa WoA00RHXD phmenid,
pacupocTpsnenHad Ha menpepHBEWH panw snavenii « m 3 oms
—oo 1104+ oo, Beabgersie arorc sambyals moaydaemd

N
o “f(@) Cos e (z:— [3).Ch wydzd

— N

pbmenie, zamroe Dypse.

Pascmarpupad. 970 3HAYeAie . Eagb ABHCTBATOILEYD. vaCTH
bYRENiH, w 0T 2=2 ~+ yi,. UAXOLAND, 90 EoeQ@HNieETD NH 4 BB
pro ¢ymEOiz OyAerD
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4o

9= S——-d_;-— E; gs Sf(B) Sin o (z—B)Ch & Y. adedBdy

—_—0

+ca
— “ £ (6)Sin o (5— ) Sh ey deeR:

-0

CabropaTeabo
+oo
w=u-+vi= 5 SS f(@)‘ Cos ¢ (z—8) Ch «y

O

— i (o) Shay | da 4B

4 ab
“SS f () Ces a(a:-l«Jz——B)dud@

—n
g onpepbrenis BUAA proii dymg-

ecTh QUEROIA OTD r=z4yi. Ja
g ussternol

nig, 10 ofmeNy cnocoly Abrad g y=0, E& 0CHOBAHI
JopuyaH, TREES ppriaaemauell PIPBe, puboud

-T-CIJ

“ f(B) Ccs @ (v~ B)de dB =T (%),

-—rqo

‘w,,__

& “gawbonen sxbch @ #a @dyi==z, Oyiesn Wubrh
4

G ;}; SS £ (B) Cos e (2~ B) dew dB=[(2)

ppeasayIEyo (opuyay dypre, facnpﬂc'rpam‘ﬁﬁyﬂ nA BONIEECHRA

gnagens 2.

Coobuzeniz. 1880
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Caomupp mocibpuwio QGopuyry b 100, EOTOpas HIb Hed IoO-
IyusTca OpE HOACTAH0BkB 2 =2 —yi BYbBeTO 2 M sawbuad, 9TO

Cosew(z—B) + Cosae(2' — B) = 2Cos(z—B)Chay,

HAX0JuNP A1 JaEEaroe smme phmemis @ypre BHpamenie
+ o »
z S ‘
° = .-2;55 f(ﬁ)Cosw(w—-ﬁ) Ghaydudﬁ E— K%-I‘@’
=

DOEA3HBAKNMee ero oOMmEOCTb.

Hogo0saus ®e o6paszous Qopauyra .
log(w+ yi)= i; log(a® +y°) + darc tg‘:’;

NOEASHBAETD, 4T0 € AbHcrsureasHag uacTh 8 Eoedpulientd HpH
¢ ¢yTh uacTEng phienig ypapEenia
d"‘u 6%

dx* +

OTCO3 JeTR0 BAKIIOIATH O eymecmoxaam'nnyx‘tb ApyrExD phmenid:

= Hf(x,B NogV (2— ) + (y— B)* dedB

B ¥ “f(d,@)arc_tg.%zgdadﬁ

roro-xe ypasmemid, b f(w,(3) suber EOHEUEHH 3HAUeHis BB
IpAEANAXD MATETPADOBAHiA, & 9TH nocabAHid 00REMAKTD BCH TOY-
KA (Ch UPANOYIOJBHEME E00PAZEATAME « # (3) mBEoTOpOf Ko-
Bevnoif mwma,mn A, me san.muamm;eﬁ BD (‘eG'B TOYEY ¢b KEoOpAA=

BATSME £ W Y. =
@yeguiz U 8 V BRYMCIZ0TCA OOMONN JBHHHNG BhlIO Rnu-
paryyh, OEBS mocpexcTsomd Apyroll @ BEpamenie
W=U+Vi
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ecTh (yEENiA soMmIescHaro mepeMBHEAr0 7=z - yi.

Momro eme sambrurh, uro U ects moreEnials (Takh mA3H-
BaeMsil jdorapureunveckil) CHIN mputamenia Touk:m (Z,¥ ), Cb MaC=
coff =1, Bchum rtousanz (e, 3), mmbomuva uiorHoets f(ef3),
ofparao nponopuiozatpaod pascrogmisys @ uponopuionapHol uac-
CaMb 95TAXD TOYEED.

Beabacrsie ®¢ pamencTsa

oUdV oUoV

oz az Ty oy =0

ypasHenie

V= ”f(mﬁ)arc tg i—;_-é dee d3 = Const

OPeRCTABIAGTD AwMiM CWAB, T. ¢, IAHIE, EACATOJbEHE ED EOTO-
puyb Bo searoid Touel (#, y), me mpusagzemamell uromagx A,
onpefbig0Th Hampupiedle cnmim, mwBomed woremniaas U,

B, U,



