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Comepskanie: Mamnna J. Toppe aus pbmenia ypasreuiit. . Touudroscraro. —
duxemenrapuas teopia sxannca. (IIpoxonxenie).—Hayanas xponnka: CrbroBma apiemia mpu
CONPHKOCHOBEHIH 030HA Ch pasaneauMu mujxocramu. B. I'.—Pasnwa mspberia.—Penmensia:
K% yuenio o xupdepenniaxt m mnrerpars, Cocr. B. Ilupxosckiii. C. Illamynoscraro.—
Sagaun NeMo 379—384. — Phmenia sajaus 3-eit cepin NoMo 9, 298, 305, 306, 307, 308,
809, 810 m 3812.—O0030p® HayuHHXD KypHaaoBs: Mathesis, e 2. J. E. — [loayvenHna
pbmenia sagays.—Orebra penaxnin.—Honpaska.—O06basrenia.

Mamwuna JI. Toppe

s PBIREHIA Y EABREHLM

K5 4uecry nmpuGopoBs, CIyHamIUXB JJII MEXaHHIECKArO IPOMBBOILCTRA
MaTeMaTHIEeCKEUX's MAHHUOV.IANiNA, npubaBHICA HOBHI, OYeHb OpPUIHHAILHEIH
1 OCTPOyMHHZ mpu6ops AIs pbmiemia ypasmewnift, npuHajzIemalliii ucnan-
cromy unmenepy Jlopermo Toppe.

Eme Bb 1871 roxy ¢panmysckiii yzemmit Mapcens Tempe**) mper a2
raxrs JJId yeTpoficTBa mMpuGOPOBH, MOrYIIUXB CIYEUT JIA p'kmeum yp@\«
HEeHiif, BOCIONB30BATHCA Dasl0EeHIeMD BD PAXH Sing™ u cosz™, KOTQ@,@ u
BOCIPQU3BECTH MexaHuuecku. HacKoIBKO TPYAHO OEa3al0Ch YCT| \B mno-
IOOHYI0 MAamUHy, MOXKHO CYIMTh HO TOMY, YTO [0 Hacwoamam 'BpeMeHH
MH Be uMBeMB jgame 00pasna Takoil MaMIHH. \\\/

Topaszo yraunbe pbmuas sTy 3aKady yueHHi ncnaﬁ;c;g iit mHKEHEDS.

*) 1) Note sur la machine & résoudre les équations de M Torrés par Maurice
d’Ocagne.
2) A. Gay. Révue générale des Sciences Ne 15 p. 684; année 1896.
8) Torrés Comptes Rendus t 121 p. 245 an. 1895.
*#) M. Déprez. Comptes Rendus t 63 p. 785 an. 1871.
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Xota mocrpoersHil Toppe o6pasen®s mpejHa3HAUYEHB TOJBKO JNJAf pBmenia
ypaBHeHid BHua:
2 +ax® =c¢,

x+ba’ =d,

raib a, b, ¢ u d cyrp 4ucna, 60ARIIiA HYJd, OLHAKO NPHHONNG, MHOJOKEH-
HHI BB OCHOBaHie 3TOH MAMMWHAK, HACTONRKO OONB, UYTO JOIYCKAETH BO3-
MOMHOCTh LOCTPOEHIA MAMMA®D JII4 HAXOEAEHid jbicrBuTEIbHHXD (mOIO-
HATEIBHHX> U OTPUIATEIBHHXB) U MHUMHXH RODHEH aire6panvyecEuxb u
TPAHCOEHASHTHHX'D ypaBHEHI KakKuXb YroLBO CTeNeHell M Jafke CUCTEMB
TAaEHX's ypaBHEHIH CH JANOHMB YUCTOMB HEH3BBCTHHXB.

Jaa yacHeHia nemamaro BB OcHOBaHIM MamuHH Toppe nupuumumna
PA3CMOTPUMB caMuit oOwmiil cryyait: noJoEUMB, UTO HaL0 HAATH KOPHH
ypaBHeHiA

P A LA s LA+ A =0.

Mexanuueckoe phurenie cocTouTh, 0YE€BHIHO, BB TOMB, UTOGH COENU-
HHETh HAJLJeHKAIUMB 006pa3oMb NPUIMIHO BHOPAHHKA m - 1 NOXBUEKHHSA
9acTH, U3b KOTOPHXB KamEiad cooTBBTCTBOBaJa GH 0JLHOA u3b m — 1 mepe-
MBHEHXB Ay, Ay, Ag....An ¥ o

JBumenid 1OMKHH OHTH oHODAHH TAEMMB 00Da30oMb, UTOOH OHHU
MQIJIM BHPAKATh BCAKiA 3Ha9eHid nepeMBHHHXD, KOTODHA MOTyTH MBHATH-
cd orp — <o 10 -+ oo. He tpynmo BupbrTs, uro Goxbe Bcero mpuUrogHO AIA
9Toil mhaum JBUIEHie KpPyrosoe, XOTdA M OTHOCUTEABHO HEr0 HPUXOIUTCA
crbiars HEOOJABHIYIO OTOBOPEY: €cIu Bpalledis ThaIb, KOTOPHA MH BHOe-
peMb, CYMTaTh OPOMNOPIiOAAJHHHMH BeIMYMHAME NepeMBHHHXB, TO OpH
0YeHb 0OJBIINX'P SHAUEHIAXD HTHXD NOCIBIHNXTD MOEETH OEasaThcd HEOO-
XOJIMMHMB cIBIaTh CTOIBEO 000pOTOBB, YTO Ha NpPAKTHEB mpupercda, mo-
ANy, TPUBHATH HTO HEBO3MOKBEIMB. Toppe, Bo u36Bxanie aroro mMorymaro
BCTPBTHTHCA 3ATPYyJHEHis, NpelNoIaraeTd YIOMAHYTHA IBUEEHIA NPOIOp-
MiOHAJTHHHMYE HE CAMUMB BeIUUMHAMD, a4 HBEOTOPHMB, COOTBBTCTBEHHO
BHOPaHHHMB, UXD (YHENIAME.

Rawks me BHOparh Takyo (yHENi0?

Eciu Mu Bo3bMeMs EpyroBoe jIBU#eHie, TO nepeMBHHHA BHpazaTCa
HBROTODEMHE (YHENIAMM OTH yrJIOBB U B mpocrbimems suxb cMOryTs
GHTH LPEICTABIEHH TAEUME 06DPA30MB: N

A

Gy = an n+ﬁn =.uAn, 4@/

O

b y—-xﬁmowopoe nocToAHHEOE EKoamuectBo. He TpyaHO noxaﬁ@}? qT0
Takof BHOOPD BUJA (byHRn;m XOTd U OpOCTH, HO HE concfh%#naqeu's
noroMy 4To 31Bch yBeauuemie yria EKark® pass NPOHOPIiO %@0 yBeaunde-
HiD llepeM'kHHOH WA, ¢ TOYEU 3pbHid OmMuUGOES, a6conm%§§)ﬂ omulEa oc-
TAeTCA HOCTOAHHON, TAKD KaEs BCAKOMY YBEIRUeHID dA; OTBETCTBYeTH
OJMHAKOBOE yBeIMYeHie yria, B TO BPeMA Kakb O eIbHAA OIMHOEA
uBrgerca. IlosroMy oTHOCHTENBHHSA OMMUOKH, HpI
Biz mepeMBHHO#, MOTYyTH BO3pacTaTh UIH y6HBaTL IO HeBBPOATHHX'D MOYTH
npexbiaops. T'opasgo pamionaapabe, mosToMy, BHOpaTh Takyo (YyHELID,
1A KOTOpOf OTHOCHTeNbHAA OmHUGEA He H3MBHANACH OH, T. €. eclu dA, —
0e3K0HEYHO MaJoe NpHpallenie An TO
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dAn
An

R, —
Wnrerpupysd, nOIyIuMBb:
o, = 2kx+ 8, = log;v‘ A,

31beh A, =eh, a e—oOCHOBaHie HeNepOBHXD JorapueMoBs. MTars, sa Qym-
ENif0, KOTOPO# NOJEKHK OHTH NPONOPIIOHANGHH JBU&KEHid MAMMHH, HAJO

OPUHATH A401apudMs. Jad mpocTors yerpoficTsa cBoell MamuBH Toppe npu-
Hilb e* = 10.

Hoxnsysace, parbe, TBubp, uro JorapueMmmdueckad (yHKINiA nepiogudHa,
€CIM YMHOZKATH YMCIO mocaBrosarenpHo Ha ocHoBaHie, Toppe m3obpamaers
uepeMBHEAKA TaKUMB 00pasoMb: NOXHHE oGopors jgucka V (¢pur. 13) cuu-
TAaeTh eIUHHINENR J0rapueMa
U Ha nepudepiu HAHOCUTH
nbrenia or» 10 xo 100. Cs
STHMB JHCEOMb COEIMHEHS
Iucks V' Tak®, 49TO, KOTXA
V cabraers moxmmi 000-
pors, V' moxBUHETCA TOJBEO
ga oxa0 rhienie. ITo okpyx-
HocTH Haucka V' HaHeceHo 40
15renii 0,1,2...19,20,—20,--19.... —8,—2—1. TaguMs 00pasoMs IUCKD
V' nocayxuTh Xad yrazamia mwhaaro wmc’sa J0rapueMoss, a V ero pecd-
THXB joneid. Jerko Buibrh, uTO MRTEpBANIH, BB KOTODOMB MOryTs MB-
HAThCA TepeMBHENS, npocTnpaercs orh 1020 go 1012°, gakoBoit npexbas
‘Ha TParkTHRE MOkHO cuuraTh BuOAHE mocraTouHHMB. UTOOH HAETH KoXH-
qecTBO, COOTBETCTBYWIIEe MOKA3aHiAME KUCKOB® V H V', pascyRIAOTH Ta-
EUMD 00pasoMB: DPH MOXHOMB 000poTH xucka V BB Ty MIM IPYryo CTO-
POHY JOTADUOME YBEIWUWBAETCA HJIX YMEHBNIAETCA HA €JUHUIY, YTO COOT-
BBTCTBYeTs YMHOMEHI uaId KBJIeHID BHpamaeMaro JOTapueMOMB UYHCIR
Ha 10 wniw, Kak® dYalle COBODATH, NEepeHocy 3a-
nATO# BHpaBo uax BABBO Ha OJHY HEPDPY (LUCKED
V' Bp 3T0 BpeMs mnokasuisaers gucio 1). Tagums
o6pasomb, roria Ha muckB V' mportmBn HHIekca
OyleTs crodTh Hudpa p UIM =—p, TO BB 4uciAh,
JOTapueMsb KOTOPAT0 HAXOXUTCH OPOTHBH UHIEKCA
Ha Jjuckd V, Hajo samATyi0 NepPeHECTH Ha p
nudps BupaBo Wiau BIBBO, cUMTAd OTH KpaliHed
JabBoit muppe. Takywo cucreMy IBYXB JUCKOBB
Toppe BasuBaer® snapuomuueckums apuomogho-
POMD,

1

OnucaHABA TOIBEO 4YTO apueModops mHpei-
CTaBIseThs caMylo mnpocryio komOunamio. Ha ca- x{g\ﬁ
oMb abab mucks V Momers OHTh 3ambuens BUE- () ®ur. 2.
TOBOI NMOBEPXHOCTHIO MIM GapadaHoMb (pur. 14), cb HaHeCeHHHMH Ha HEMB
00 BUHTOBOW JUHIM JBIeHIAMU, COUJIEHEHHRMD ¢ V' TakuMb 00pa3oMb,
970 9T0TH NOcABAHINA moBOpauuBaeTca Ha OLHO ABieHie Toabko mocat mHE-
CEOIBEUXD (n) MOXHHXB 000poTOBH Oapadama (BB MOCTPOEHHOMB 00pasmb
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mocarl 9eTHpex® 000pOTOBB); TAKOE COYeTaHie AAETH BO3MOKHOCTH IPOM3-
BOIBHO YBEJIMYHMBATH CTENEHh TOYHOCTH OTCYETOBE. UTOGH He OMUGHTHCA,
Bb KaroMb uMeHHO MBerh GapaGasa majzo nbaars orcuers, Toppe moX®
uHIEKCOMB I 3acTaBIdeTH, ONHOBPEMEHHO CBH 0apalaHOM®, IBUTATHCA IU-
JIMHIPH CO CHUPAJIEBUIHHMB NPOPB30oME, n300pameHHHME HA (ur. 14 nyHE-
THPOMB, CO CKOPOCTEI0 BB % pa3h MEHBIIEI0 CKOPOCTH BpalleHia Gapa-
6ama. Mcromoe umcao mpumerca toria Be MBerB mepechuenia srToro mpo-
pB3a ¢Bb MHIEKCOMB.

WTak®, mpu mOMOIIY YEa3aHHHXB apUOMO(OPOBH MOKHO BCAKOE THCIO
OpPEeJICTABUTH 0YEHh IIPOCTO M Ch HEeAaeMHMD NPHOINEEHIEMb.

J1a coexwHeHid IBYXD apueMOpopoBh TaKMMB 06pa3oMb, UTOGH BB
TO BpeMd, KOTJa IepBHH IOKA3HBaeTs x, BTOPOH NOKa3HBalb OH x", IPH-
MbHEeHa Ccabiryomas 3aBHCHMOCTS;

1g(z") = nlgz

Taks EKaxb JIBUKEHIA apHoMOPOpPOBH NPONOPNIOHAJIHFHH JIOTAPHOMAME,
T0 cI1BIyeTs TONBEO COEIUHHTH NIDH DOMOIM B3y0YaTHXB KoJdechr*) 3TH
apueMopopH TAKUMB 00pa30MB, YTOOH CKOPOCTH JBH:KEHiA BTOPOTO OHJIA
B 7 pa3b 0OJbIIe CKODOCTH JBHUMEHIA IEpBaro.

Pascmorpums parbe, kak®b coeluHEHH Me&LY €000 JBa apuemodopa,
Jaollie A, ¥ 2™ ¢b TPETHUMB, HA KOTOPOMB MOKHO OHIO OH YUTATH CPasy
npousBelenie A, x” . Jia sroit mbin y Toppe cibramo Takoe mpucmocoo-
nemie: Ha ocu ab (¢ur. 15) magbre 3 myprsH Ha mnepBHd ABB HacameHR
3y0uaTHa KoJeca, COGIMHEHHHA CBH apueMoopaMu,
JaomuMu A, ¥ x"; Ha TpeThell e, cpejHeil Ha-
XOIUTCA CTEp&HEHb Ch SyﬁanHM'B EolrecoMs R, co-
WIEHEHHHMS TOIH yIIOMB Ch IEDBRIME AByMa. Ecam
o6o3EaunMb mepembmenia koxeck A, , x, 1 R okoI0
ocu ab coorBBTCTBEHHO uYepess m, m U @, TO O4e-
BUJIHO:2q = m + n. Roxeco A coexuneHo cb HBEOTO-
PHMB apueMopopoMs Xy, NOCTPOEHERMED TAKUMD 00pa-
30M'B, YTOOH YIJI0Bad eIUHHUIA ero GR.Ia BIBOE MeHEe
yIIOBOWl €JIMHMIH DEPBHXB JIBYXb. ATaks, nepeMB-
menia GyryTs npomopmioHarsHH: !/21gX, 1gA, m
lgz™ 1 mpeiHJIymee pPaBEeHCTBO ODUMETH BULE:

¢ 1gX, = 1gA, + lga" = lg(An 2" ),
g B HleciBg £

T. e. mnocabxmii apmemogops u [6y;ers wuckommii. Komeumo, co aa
HOXOOHHMB #e 006pasoMb Goibmee YHCIO apPHOMO(OPOBB, MOKHO SHaiTH

A4p A

A 2"y?, A 2®yPz? 1 TN,

WTaks, Ipu DOMOIM ONHCAHHHXE apUOMO{OPOBH Momﬁn MEXaHHIECKH
ompexbauts BB OLHOWIEHH: A, z™, A, x®, Ap a?, $<>\/ :

ARY
GRS
*) By mamunb Toppe »ch coepunenia crbramm HCKTOYHTENEHO IpH MOMOUE 3y0-
YaTHXH KOJECh, Cb OJHOH CTODOHH, BO H3(bxaHie OMHOOKB, MOTLyMHUXE UPOM3OATH OTBH
CKOIbEEHiA, & Cb ApYyro#f, To0H cibirarh IBH&EHiA O0paTAMHMH, T. €. ecIH mepemBmenie
dA xozeca A npomssoruTs BB Korech B mepembmenie dB, To uro6m u obparHoe mumbro
mbcro.
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Ocraerca pascMoTpBTh caMyl CIO&HYO YacTh MANIMHH, CIyEKAMYD
IJaa croxeHia BcBXB 4aenowb, onpelhleHBHXD YKA3aHHHMG BHIIE IYTEMb.

Ha mepBmil B3riaxs 5Ta 3alada MOKETH IOEasaThcad Hepasphmumoii,
TaKbh KaEb aJre6paMveckoil 3aBUCHMOCTH MeX]Iy JOrapUeOMOME CYMMH H
JorapueMaMy claraeMHXb He cylmecrByeTs. OJHAEO ¥ 3TO 3aTpylLHEHie
ycrpaaero Toppe GancTaTeXbHHMB 06pa30MB.

Honomumb. [JIA4 TPOCTOTH, YTO HALO CJOEUTH TOIBKO 2 UIeHa:
Anaz™u A, 2? , T. e. Hal0 MeXaHUYECKU COEIUHHUTH apHeMOPOpH, ompexrb-
Jallie nUpefHAyIiie IBa YIeHA CB apueMOpopoMEB, HA EOTOPOMB MOKHO
OHI0 OH cpasy autaTh cymmy: (A,a™ - A, x?).

Mu MoeMP HANUCATH:

lo(nen+ 4, 2 )=1g |4y 2 (3205 1) | sty o 1| G2 1]

Takbs kKaEds MH Yike 3HaeMb, KaEb HOOCTPOMTH MEXAHHYECKH CYMMY
HocIBABUXD JOTAPHOMOBB, TO 3ajJaua CBOIUTCA KB TOMY, YTOGH HOCTPOHTH
apueMoops, EoTOparo nepembuiedid Oniam OH OpPONOPIiOHAILHE

'Am x"
lg( Ap 2P 1\,'

Hocrpours apueMopops, EOTOPHE naBalb OH TOIBKO

Amx
Ig (A zP

NN

He TPYAHO IO YEasaHHOMY BHme cmocoly. Ecau 3a ocHoBaHie J0rapu)MoB®
apuMeMb, Eakb 970 cibaars Toppe, wucio 10, To

Am "
A.m o 1
A, m;“ = ].O Ap wp
oS Az
i O
Ig(Ama™ 4 Ap 27 ) ==1gA, a? + Ig( 10° A, a? —|—1) LY

sleraemoe Gygers, TakuMB 00pPa30MB, MOIVIEHO, €CIU TOJ @ JacTed
COeJMHUTh MeXKLY €060H apueMopopH, yrIOBHA nepem%meﬁmg\;\g OpPHXB
AN

&._a:#_v 7 1g(10° 4 1) =+’ cBaszagn

& Ap a? \;
( C 1) =la(10 ﬁﬁx

HIIH

= g (L0NA AL s s v
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Taxp Kaxd KpuBad, BHpakaeMad STUMB YDaBHeHieMb M NpejicTaBleH—
Hadg Ha ¢ur. 16, ouenp OHCTPO npubiumaeTcd Kb CBOEMB ACCUMOTOTAMB:
OTPUIATENbHOH YacTH ocu Ox y|
u Ouccexrpuch yria yOz, 10 [
HA NpPaKTHEDB MOKHO CYMTATH,
970 33 HEBEOTOpDHMH mnpexk-
JaMd —a ¥ -+ ¢ OHA COBIA-

JIaeTh Ch aCCUMOTOTAMU.
OrHomeHie cropocreil Eo-

+
oy e S
]

Jecs o, M v MoEeTb OHTH -« 0
IpeJCTaBIeH0 TAKAMB ofpa-
30M%B:
®ur, 16.
gd -G
dv 10% -1
OpH p = — 0O MJW, OPAKTHIECKU, OPY v =0« OTHONEHie
av'
— =,
dv

Ho Taks Eak®s HBTH BO3MOKHOCTH MOCTPOMTH MEeXaHM3MB, YLOBAETBOPAMILiA
nocarbiHEME yeaosiams, To Toppe ypasmenio (1) paerds mpexsapuTelbHO
TaKko# BUJLB: &
o =1g(10° -+ 1) + mz — mux,

TLB m ecTh 9HCAO nos0KHCUMEsbHOe W BHOPAHHOE TAKHME 00pa30ME, 4TOOH

o= 1g(10% - AV ehma e (B))

o = — mx

n

EoanuecTsa e o’ M v" CBABAHH YCIOBiEMB:

"
o =0 +o".

KpuBad, mpencraBideMasd ypaBHeHieMB (2), acCHMUTOTHYECKH IpuUbIH-
HaerTca Kb OPANHMB y =mx B y = (m+ 1)z u 3a BBroTopuMHu mpextiaMu
— @ n+ 8 MOEHO cuMTATH €e. NPAKTHIECKH, COBUAJAWIIEI0 CO CBOMMH, AC~
cumnroraMu. OTHOmEHie cropocTeil BH 3TOMB cryyad BHpasutca Tam;gy %

O

R\
dvr/ ].Ov —[— . /f/ \\f\/
—_— {2 b P e T (N Ay
AR i\ g&/
A\ A
TaKbh Kakb  MOJ0EUTEIHHO, TO U OX\ ¥

dv RKOX

ek <20

dv \\’>\;

npu BehX'p 3HAUEHIAXB v TOXe Goapme HYAd, a, CIBIOBATEIBHO, ABAAETCA
BO3MO:KHOCTH IIOCTDOHTH TaKOe MeXaHUYECKOe COeJHHEHie, CKODOCTH yacrei
EOTOparo Onau OH CBA3aHH DOCIBIHUME YCIOBieMS,
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Jas mMexaHMYeckaro ocymectsiaesia sroii sasucumocts Toppe ymor-
pebadeTs npucnocobiaenie, upejcrasresnoe Ha gur. 17 u 18 u cocroduiee
n3b KOHycooOpasHaro BuHTa F,

o]l efllllfe 3aKAHYMBAIUIATOCH CB TOH H ApYy-
] | v i H roii CTOpPOHHW NUIMHADAMHU, Hia-
. MeTpH KOTOPHXB COOTBBTCTBY-
| R
’ F
C e l n | O
| | :
!I a
| |
| 1
‘ it
| |
| | "
[e]/]l[e o [«

®ur. 17. ®ur. 18. g

0Ts npelbIbHHME B3HAYEHIAMB KpHBOI — BE MBcrax® coBUAleHis ed Cb
accuMnToramu. Bioab Bcefl BUHTOBO# JIMHIM M Ba NOBEDXHOCTH IUJIHH[-
POBH HaHeceRH 3yOmu, nbmiaoiiie koleco £, KOTOpoe MOEeTs mnepeMb-
mMAaThCA BJOJh OCH, DAPAJJIEIbBONH OCH BUHTA M NPUBOJUTH BB JIBHEKEHIe
goreca Q u R. Yroom Eoxeco £ morio nepembmarscs, COXpands BCErna
IUIOCKOCTh NapaJieNbBol0 caMoii cedh. sca ock I MomeTs cierka moBopa-
9uBaThCH Ha pHYaraxbs V U V; okoro ocm G. PaswBpu BuHET006pasHATO
3y6uaTaro kojeca Mo#HO, KOHEYHO, BHODaTh TAKUMB 00pasoMb, 4TOOH OT-
HONIEHie ckopocTel Koaecs MBHAIOCH MO M00OMY 3aKOHY H, B YaCTHOCTH,—
VAOBAETBOPANO YCIOBIH, BHpakaeMOMy ypaBHerieMb (3).

Yro xe racaerca o' u ¢, TO BTM CKOPOCTH COEIMHAITCA CO CEO-
pocTei0 o IpH IOMOIE apueMoPopOBB, COUIEHEHHHX's HA MOL00ie coepuHe-

"
-~

Hid, ykasaHHaro ma Qur. 15 ¥ yL0BIETBOPALIIALO YCI0BiL: v =o' + ™.
CoBeplmeHHO TAED, KAKh MH CEIAJHBAIA JBa OXHOYICHA, Momnw@ﬁ-

EUTh MX'h CKOABKO YIOLHO, T. €. HOJIYIHTH CyMMY /s/o
0 N
Ana™+Apa + Apa?+ .. ... /;@Y
N
Cs Apyrofi cTOPOHH BCAKOe AJredpamdgeckoe ypam@\n“}) IPOCTHMB

TIepeH0coMb YJIEHOBH €ro ushb OJHOH Yacru BB IPYIyo, }1@ eTD OHTH TpH-
,ﬂ\\ox
BeJleHO KB BHULY Kj\i/

Am'm‘m—]—A”xn"i"....=Bmwm+Bn% LR

rib Beh kosdumienTn mnoxomuTEIPHH. OTO HEOOXOAWMO, TAaKh KAKD HA
apueMopopax’s MOEHO NOJAYYATh TONBEO MOJOKMTENBHHH UYHWCIA, NOTOMY
9T0 OHM TOABKO MMEW0TH JorapueMn. Beirunuunn 00Buxt vacreil ypaBmeHid,
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Eak® OHIO YKa3aHO, MOIYTH OHTH NpEeICTABICHH JIBYMA apueModopaMu
v ¥ v/, KOTOpDHE XONKHH OHTh COEIMHHHH TAKUMB 06pa3oMb, YTOOH HXB
NOKa3aHid, B3ATHNA IOPO3Hb Bcerja OHAM OXWHAKOBH, & TOrJA 3HaJeHid
An, Ay....Bn, Bu....u 20y1yTs yIOBIETBOPATH NOocaAbIHEMY YPaBHEHINO.

Opu moMomyu onucaHHO#l MAamMUHH ypaBHeHiA pbmaborcd crbryoimuns
00pa3oMB: MOBOPAYMBAIOTE apueMo(opH, NpelHa3HAUeHHHE JIA Kodpdumi-
€HTOBB, TAKUMB 00pas3oMb, 4TOOH Ba HUX'H NPOTHBH HHIEKCOBH MOEHO
6um0 mpouecTs BB 3Hauenia A u B. KHorga Beh kosdguumieHTH, Taks cEa-
3aTh, B3ATH, OCTaeTCA HENOCDEJCTBEHHO Ha apueModoph (z) mpodecTs 3HA-
YeHie x IPOTUBD MHJEKCa, KOTOPOe U COOTRBTCTBYETH OXHOMY M3B KOpHEH
pbmaemaro ypaBmemia. 3aTEM® 0xuHEB M3D apueModopoBs, 3akpbuuBh Beh
OCTaJbHHE, IPONONLKANTH Bpaumarh jaxbe; Bubcrh ¢b HuMB Bpamaerca u
apueMoops IJaA x U BCHKIE pasb, Korja Opexh ykasaTeieMb IE€pBaro Usb
HUX'D IPOXOLUTH OJHO H3b 3HAUEHIH K03(QPHUIieHT0BE—HA BTOPOMB IPOTHBE
MHJEKCa YHTATH 3HAYEHie OJHOTO W3H KOpHEH ypaBmemid. OTy MaHWUIY-
IANi0 DpPOXOXEALTH 10 TBXH mops, moka Ha apuemofopd (x) He moxy-
9aTh NepBaro NOJAyYaBmAarocs yiEe 3HAUEHId.

Hoaydsenane TakuMb 00pa3oMb EOpHH BCB GyIyTh, EOHEYHO, MOJIO-
HHUTeIbHHE; OTDUIATENbHHEe [0XydaTcd OTH LIpeodpa3oBaHiA BB TAHHOMB
ypaBHeHiM z Bb—=z. Cnoco6s pbmeria Tors Ee.

Ha ¢ur. 19 usobpamens oO6m[ii BUAH MAMKHH yiEe nochoeHHoﬁ u
# JeMoHcTpHpoBaBmieiica Bb Majpuiackoit u [lapumckoii akaxeMiax’p HAYED.

’

Pur. 19, ,/\&7
Ipn moMomu 5rojf Mammunbl MoxHO pBmars TOIbKO fpaBﬂeHm BUJA
2%+ ax® = ¢,

x? + bz’ =
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Opu 4eMb o ¥ b Moryrs mBmaThCA 0TH 10—° 1o 10°, ¢ u d--ors 10~12 10
10%°, u omubka npu oupexbienin kopmeit me mpesocxoxuTs 0,01.

Ha cxeMaTnudcKoMB pucyHkb, upeicTaBieHHOMB Ha ¢ur. 20, usobpa-
#eHo pacupexburenie vwacreit Bp Mamupl, KOTOPYO BB HACTOAIIEe BpeMA

-(AI’“"K
4= Bz7

i sl
B

L
F

®ar. 20.
crpouts Carpentier xxa pbmenia ypaBmeuiii sujxa
Az™ 4 By® = Ca? .

Ha Tpexs raasanx® ocaxb E, G u H maxomarca apuemodopsl, 3y6uaThd
EoNeca W KOHycooGpasuuit surTs F. Ha ocu E Haxogurca u apueModops
X, Ha EKOTOpDOM> YHTAKTH 3HAUEHIA mepeMBHHATO x; HA JTOH Ee OCH MH
BUIUME EOJecCa Z, &, Z, KOTODHA NPH HOMOIIY pa,u,a 3y6anHx'5 KO0JECh
M, N u P coeguHeHH cB® KoJaecaMu, paomumu x™, x, . 9tn noc@-
Bid coepuHeEH c¢b apuemodopamu A, B u C, crymamumu lum ompex a
Roafbdmmemom A, BuC, a ¢o rbun u xpyrumu Buberh cotnencHs KO-
Jqeca, ,u;amm,m Ax™, Bx"n fo’ H3p Az™u Bg®, Bpamasd BB THOMB
HaNpaB.IeHiu Eoleca, MH HOJYYUMB it ;

Ax™ \ /5\\3
lgAmm —lgB.’L'” Bl j T —inﬁ /p%
Bx A

3aTBMB NpH DOMOIIM A UEPEeXOLUMB Kb KOJecy, fa@my

10. Amnl Az\“l
-—Ig( 10 ® Bz" —{—l)~— rlg—B?;
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npubaBiaa cioja u3BBCTHHME HAMB y&Ee CHOCOG0MB

1 Axm
210 E-xT’
nepeiseMs EBb Koaecy
Ag™

—(10lg B + 1),

a oTh 3Toro mocabamAro kb — (Ax™ + Bz" ); sT0 mocabiHee CoelUHEHO CB
K0JIecoMs, paomums lgCz? .

Jxa Toro, 4To6HW mpHM IOMOIMM 3TOH MAIMMHEH MOXEHO OHJI0 phmaTs
BCARIA ypaBHeHiA c¢b TpeMa wienamu, nepegauu M, N u P, caymamia nia
BO3BEJEHIA x BB CTeNeBM m, # U p, nombimesn BFH oco0He AMHUIEHN, KOTO-
PHe 1erko MOryTs OHTh CHATH UaM 3aMBHEHH JIDYIMMH JJId CTeneHel
m', n', p'. Eciu oxuH® u3b nokasarereii =0, To HAXO BH MamueB CHATH
cOOTBBTCTBeHHHT ANWED CH Nepejaveil, 0CTaBiAA Bce Bb NpeEHEMD BHIE.

Jo cux® nmops pbup mia TOIBEO O KOPHAXD IBHACTBUTENBHHXT; MO-
CMOTDUMB Teneph, EKakb onperbadmorca MOALYIM M apryMeHTH MHUMHXBD
REOpHeii.

S Anat=10,

rik KosdduumienTH MOryrs OHTH IbBicCTBUTEIbHHE UIM MHUMEE (e3pasIndao.
Jonycrume narbe, uro

Am = @, (coset,, - V—1 sina,, ),
x = o(cos® + Y — 1 sinw).
J1g BcARAro 3aveHid z, COOTBBTCTBYOINAr0 KODRI JaHHATO YpaBHEHIA
Zan o™ sin(a,, + mw) =0
Sam 0™ cos(ay + mw) =0

@m U Q TUPH NOMONY AapueMopOpOBs U300pa3UTh JErk0, 4TO iKe KacaeTcd
Cpn ¥ @, TO UXB MOKHO NPEICTABUTH NOCPEICTBOMTB He IOTAPHOMUYECKUXH
apueModopoBb, & TaKUXB, BB KOTOPHXD JBHEeHid OHAM OW mponopmio-
HAJIpHE 3HAYERIAMB STUX'h aPTyMEHTOBB, YTO ¥ He NPEICTABUTH HUKAKOTO
3aTPYAHEHiA, Takb Kakb ¢, ¥ @ usMbaaorcs ore 0 xo 2x. Taks

sin(em + m®) ¥ cos(&y + mo) MOryTH NPUHUMATH OTPHIATENBHHA 3 id,
TI09TOMY HENOCPEJCTBEHHO UPEICTABHTH APHOMOPOpAMH Bupamema B&%ﬂmm
IOIH 3HAKOMB 2 HEBO3MOZHO, M JLIA YCTPAHEHid HTOrO Hey,u a npu-
0braTs KD YEasHBaBIIEMycA Yy#&e Ipiemy. T. €. Kb CHH cw@m KOCHHYCY
npubaBIANTD U BHYATATD Kakoe-HUOYIb KOIMYECTBO Lo avtuee eounuite;

TOTAA HOAYUAMD:
Zam o™ [sin(em + mo)+1—1] = @\g\&ﬂ
Zam 0™ [cos(an + mw) + 1—1] A@
Zan 0" [1+ sn(en +mo)] = 1Zan o™

2am o” ” ~+ COS(Cm +’m,(D)] = [Zan Qm .

//,

&

HIn
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Al

CoexnBasa ONMCAHHHMYT BHIIEe 00Pa30M's JOrapueMuIecKie apueModopsr
14 EaxIaro U3b OJHOUWIEHOBB, CTOAIMXB Bb DEPBHXB YacTAXD HOCHBI-
HUX'h YPaBHEHil, MOXHO HOJYYUTH CYMMH BCHEXB CTOAMHUXD MOLH 3HAKOMSE
2 41eBoBb. Kcau 5TH apueMogopH COGIMHUTHL CH apueMoopoMB Iid
I2Zam 0™ Takb, 9TOOH YIVOBHA NepeMBMeHid NepBHXB U MOcABAHATO GHIH
OIMHAKOBH, TO apueMO(OpH JJId Q0 B @ JaXyTh cOOTBBTCTREBHHSA 3HAYE-
Hig apryMeHra ¥ MOAyJAd IJd MHUMHXD kopHell phmaemaro ypaBHEHid.

Uro racaerca pbmenia cucTems ypaBHEHiH, TO BCAKiA moscHEHiA Te-
neph MBIMIIHY, KAKB Kakb mocaBimifi pascmMaTpupaeMuit ciayuail mpercTan-
aders pBmenie IBYX'® ypaBHeHill ¢b JIByMA HemzBBCTHEIMYM 4 myTh, KOTO-
PHMB HaJX0 HATH OpE yerpoiictsl mamues J1a pbmenia Taxoro pojxa
ypaBHeHif, Booasb oGosHagmICH.

B sakioueHie saMBrTuMB, 9TO UPM IOMOUIM TAKH OCTPOYMHO IpHU-
Iymamnoii Toppe cucTeMH KOHHYECKMX'B BHATOOODA3HHXH 3y0YATHXB COENU-
HEeHill MOMHO CTPOUTH MallMAHW M fn4 phIIeHid TpPaHCHEHJIEHTHHXD YDaR-
HeHill, kaks Hamp. ypasHemiga Henxepa u 1Ip.

Nraks, Grarofapa OCTpOyMilo yueHAro MHCHAHCKAro #HEeHepa, MH
umbens BB HACTOAIN[Ee BpPEeMA O0YEHh NPOCTOH ¥ UBAIIHHEA C€NMOCOGH NI
MexaHuYeckaro pbmenia ypasHeHii.

H. Towudaoscxivi (Oxecca).

dIEMEHTAPHAA TEOPIA QJIJHICA.

(OTBET® Ha Temy, NpemIoKeHHYIO NpodgeccopoMt FEpma-
KOBEIMB BB N 110 .,BBcTHUKAY).

(ITpodoaracenie ™).

V. KacareanHbid.

23. llpamaa, umkbomasa ToIbk0 OXHY OOMYK0 CBb SIIUNCOMB TOUKY,
Ha3HBACTCA KacamesvHosi KB DIIAUCY.

O01mada TOYKa DIIHNCA M KacaTelhHOl HA3HBAETCA MOUKO npmc%?/b}
6enia. llepneHIuUEyI4pD, BO3CTABICHHHI Kb KacarelbHOH BB TOUYE] -
KOCHOBeHid, HA3HBACTCA HOpMaavio Kv dasuncy Bb Touks M, rih M —Touga
OPUEOCHOBEHIA KacaTelbHOM. f\x\&)

24. Mo Teopemd 11 obparaof (Bropoil cayyair) aammmé@'g. ecJIu U35
OIHOT0 M35 (OKYCOBD F' onyerums nepuennukyiaps F'C ka EaCATEeIBHYIO
u Ha npojoxxeniu ero oraoxums CN=F'C, zarh &bp%ﬁnﬁnm'f, ‘TOYEY
N cp apyrums dorycond F, ro giumsa orphska FN ) v 2.

Uss pasencrsa FN = 2a, mo Teopemt 11 mp oit (BrOpoil caygair),
BHTERATs HEKOTOpHA cabpcrsid.

*) Cm. ,Bbcrumka On. @msmxr® Nede 239, 240 m 242.
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Catpersie 1-e. O6a oxyca sexcams no 00wy cmopony Kacamervroi.

JbitcrBurensno, mnpu nokasareabcTBB TeopeMH 11 mpamoit ME yob-
IMJIMCH, YTO UpAMaA, Tid koropoir orpbsoks FN, noayuaemuit mocat Hax-
Jemalwaro nocrpoedid, paseHs 2a, He Moxers mepechbus orpbska FF, a
moTOMy (OEYCH Jemalb LU0 OLHY CTODOHY Tak0i IpAMOI.

Cabacrsie 2-e. Toura ecmpruu M ompmwska NF u xacamervnosi cos-
nadaems C» MOUKOU NPUKOCHOBEHIA.

JIbiicTBuTEIRHO, UPH JOEKasaTexscTBE TOH Ke TeopeMH, MR yobuu-
JAUCh, 9TO TOYka M NpHHALIEKNTDH DIIUICY; €cHU OH TOYKA NPHUEOCHOBE-
HiA He coBmajana ¢b Touko M, kacatenpHad uMBia 6H ABB 06IIEXB CB
9JLINICOMB TOYEM, UTO NPOTHUBHO ea onpexrbierimo.

CakaerBie 3-e. Bew mouku xacamesvHori, KPOMn MOUKU NPUKOCHO=
BEHIA, NEHCAMD 6HIb IANUNCA.

Bw camoms nbab, BB Toil e TeopemB 11 morasamo, uro, ecaim orTph-
30k FN =2a, 10 BcB TOYEM NpAMOH, OTHOCHTEIBHO KOTOPOH 5TOTH OTPE-
30EB NOCTPOEH®, T. €. BCB Touku kacarenpnoit, kpoMb Toukum M, nemars
BHB saaumca, 60 CYMMa pascTOAHI uXB OTH (PoKycoBsh Goaspme 2a (§ 11).

Cakbncreie 4-e. Bem mouku ssaunca aejcams no 00Ky Cmopowy xa-
CaMENOHOU, (. UMEHHO—CO CIOPOHBL (POKYCOB%.

Jasa jokasaTelIbCTBa ITONO NpejtoikeHid jpocraTouno yobaurscd, uTo
BCE TOuYKM, Jemallidz He cO CTOPOHH (IOEYCOBH OTHOCHTEIBHO KacaTelbHOM,
HO CBH IDOTUBOMONOKHON CTOPOHH, He mpumajIexars daiancy. lyers X
Oylers karas-gn0yIb M3B TOYEED, JEEKANLUXD CO CTOPOHH, HPOTHBOMOIOHE-
HO# (OEycaMp OTHOCUTENsHO KacareapHOid. CoexmemMB TOUKy X ¢b (POKY-
camu. Orphsoks XF rempembrro nepechbkaers kacaTelbHY BB HBEOTOPOH
T09kb Y, Takb Kaksb, IO IpernojNoEeHil, Touka X M (OEKYCH JeEATH II0
Pa3HHA CTODOHH EacarteanhHoil. Coraacso ¢b NpeIHIYUIUME cabicTeieMb

uMBeMs HepaBeHCTBO: :
YFE 4 YF' = 2q (10},

TaK®s KaKb, COIMIACHO Cb crbiucrsieMs 3-uMb, ToUka Y JEKHTH JUO0 Ha
aaauncB, 1u6o BEB ero.

Ecay roukn X, F' u Y nemxars ma oxHOH npAMOH, To HaXOLHMB
XF 4 XY > YF (11),

n6o Y nexurs Mexly Toukamum X u F.

/\\J
Touno Takroe ke HEPaBERCTBO HafileMb, eciu TOYEM X, Y H R/
JIexATh Ha ONHOW UpAMOH, u3b TpeyroapHuka XYE. lePI6a.BPIB’L @001}-
UMFB dYacTAMB HepaseHcTBa (11) mo YF', maxomums: §§5
Q

XF 4 XFS YR AL, W7
oTEysa, BeabpcerBie mepasemcrBa (10), BHTEEAETE: N
XF+XF>2. ¥

CabrosaTeapH0 TOYEa X JeEHTH BHB 3Jaumca,

25. Teopema. Buccexmops yraa, cmesxcnaro c» yraoms FME', sepusuna
Komoparo M ecmv mouka sssunca, xacaemes driunca 6v moukn e M.
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Tak® kakbh OMCCEETODH JABYXD YIIOBH, CMEKHHX'B OJHOMY H TOMY XK€
yray, cocraBIg0TD OJLHY OPAMYD, TO LOCTATOYHO pascMoTpbTh OHCCEETOPH
OXHOTO W3D STHX'B YII0BB, HampuMBps, Guccexrops yraa F'MN.

Ha upogmomxkeniu paxiyca Bekropa MF orinomums MN = MF'. Tars
Eakbs M—TOuYka d1IHMICA, TO

MF + MF' = 2q,
oTkyaa, sambEaa upamyo MF' paBmow e mpamoir MN, moayummmb: :
MF + MN =FN = 24 (12).

Coexnauss toukd N u F' mpamon, moayuuMb paBHOOEJpeHHH Tpe-
yroasaugs NME',

Buccekrops MA yraa NMF' npm Bepmurd pasrOGEIpEHHAr0 Tpe-
yroxpuuka NMEF', ecTb BB TO e BpeMs BHCOTa M MeJiaHa HTOI0 TPEYIroJb-
muka. [losromy, Hassah depess C Touky serpbum wpamuxs AM u NF,
MH HaXO0JUMb:

F'C=CN u FC_ MA.

Orcopa cabiyers: ecad onyctum®s U3 (oryca F' mepuesjuryraps
F'C u oraomums ma ero upopomkeniu CN = F'C, 3aTbMB COeLHHUMD TOIKM
F u N, 10 npavas FN (cm. paBeAcTBO 12) OKa3HBaeTCcA paBHOD 2a, a
noromy (teop. 11) mpamas MA umbers aumb OxHY 00y CH BIIUNCOMB
TOYKy, EMeHHO TCUEy M, T. e. kacaeTca smmunca Bbp Tourhs M.

Ilpnvbyanie. By caysad, rorza rouka sanumca M coBuajaers cb

ONHEMG U3h KOHIOBH 60abmoil och AA' mpejmiymee XOEA3ATEIBCTBO Tep-
ers cuny. JbicrBurensno, 8b sTomMb caydad yroas FAF' ob6pamaerca »b
HYI1b, cMekHHA ke yroas FAN — B 2x; OGuccekroph yraa F'AN obpa-
maercs Bb nepuenaukyrapb AT Eb npamoit F'A; orkragmsag AN = AF'
u coexuada Toukd N m F, MH He moayuums Yy#e paBHOOeIpEeHHArO Tpe-
yroapuuka, u6o Touku A, F u N xemars Ha oxHOH nmpamoil. Ho d10 aumsp
yOpOmAeTh JOKa3aTeJbcTBO; BH caMoMb Ibab, o nocTpoeHin wyMbeMs:

NF = AF 4+ AN = AF + AF' = 2aq,
T. €. cpasy noayuaems ypasuemie (12).

Cabpersie 1-e. Buccexmops yiaa FMF' eomv wopmass x» saau
160 oAb 1) MPOXOAMTH Uepe3b TOUYKY NPUKOCHOBERiZ M u 2) nmepmes ygj
a1apesd kb Ouccekropy MA yraa NME', cmexEaro ¢b yrioms FM}QK

N

Cabpersie 2-e. Taxh kakb BeAKif yrors MomHO pasybyuts” momo-
JaMB, TO 80 6CAKOU MOUKI SAMUNCA MONCHO NPOBECMU KD HGA@/ acamens=

HYI0 U HOPMAAD. \ &)
26. Teopema, o6parnaa mpensaymeii. Kacamen '/‘m\m sancy 6v
mouxn e M ecmv Guccexmops yura, CmedHcHaO o FMF'. Iyers

npamaga MA xacaerca siiumca Bb To4kb ero M, %\\/\\e uMBers ¢b HUMB
JAmb OXHY o0uyo TOuky, uMenno Touky M. M3w doryca F' omycrnms
nepnesAMEyaaps F'C Ha EacaTelbHYD U OTIOEUME HA ero NPOXONEEHiu
CN =F'C; sarbus coegunums Toukn N u F. Ilo sropomy cabacrsin § 24,
TOUKA BCTpCYB‘II/I orpbsra NF cp racaTenbmHoOl coBmagaers Cb TOYKOX HOpH-
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kocHoBeHis M; nauma ke orpbska FN paBma, mo reopemd 11 o6paTHOI,
2a. Orcoga umbems:
NM + MF = FN = 2a;

Ho MH umbems Takke MF' -+ MF = 2a, u60o Touka M xexurs Ha sraumeh,
a noromy NF = MF/, r. e. rpeyroasuuks NMF'—pasrobexpensnii. Cabio-
BaTeIbHO, mpaMad MA, ciymaniad, mo HOCTpOEHil0, BHCOTOH TPeyroJbHUKA
NMF/, 6yners Takme Guccekropoms yraa upu sepumad NMF', aro u Tpe-
60BaJI0CH JTOKA3aTh.

Ipambyanie. Ecaun touka npurocHoseHia M coBmagaers cB OJLHOR
ush Bepmuas A uian A/, gacarersmas xBiure nomoiams yroas FAN, T. e.
nepnenjuEyaapEa kb ocu AA'. Bp sroms cayuab, kaks u BB coorbT-
CTBYOIIEMb caydat mpAMoil TeopeMH, npujercd clerka uUsMBEUTH NoKasa-
TEJBCTBO.

Cabpersie 1-e. Tak®s Eakb BCAKIfl yroas I0NyCKaeTH JUIL OIUHB
GHCCERTOPE, TO 60 BCAKOU MOUKN SNAUNCA K> HEMY MONCHO NPOBECTAU MOV~
K0 00HY KACAMEILHYIO.

Cabperpie 2-e. Kacamemnas o0unaxoso HaKIOHEHa Kb PAOiycams
BEXMOPAMS MOUKY NPUKOCHOBEHIA.

JIbficTBuTenbHO, Takh Kakb Kacaresbaad MA ecTh OHCCEKTODE Yraa
NMF', vo / AMF'=/ AMN. Ho yrasi AMN u BMF, kagb BepTHEAIbHEE,
paBuH, a motomy — AMEF'= / BMF.

Cabpersie 3-e. Bp Bepmunaxpd smiunca A u A' KacaTeibHba mep-
NeHJUKYIADHE KB ocu AA', KaKs 9T0 TOARKO YTO yKa3auo BB unpumbua-
miu. Hosromy oce AA' cIy®uTH HODMAJNBI Kb JIIMICY BB TOYKAXE A #
A'. Touno Takike u BB BepmuHEAaXb B u B' KacaTeibund nepuesjpuryIap-
HH Kb ocu BB, maks rar® Guccekrops Babmuaro yraa FBK pasroGer-
penraro tpeyroapuuka FBEF' napamrerens ocsosanio FF' u moromv mep-
HeHIUEYIApeEs Kb BHCOTS »rToro tpeyroapmauka BO. Cama xe ocp BB'
CIYENTH HOPMANRI0 KB DJIIANCY BB TOUYkax® B u B'.

- 27. Jlemma. Ecau Guccexmops yura B mpeyromnuxa ABC ecmo 6
MO JCe BpPeMA MediaHa MPeyoIsHUKa, mo cmoporn mpeyroavruxa AB u BC
pasun meacdy co6or.

Oycte O—rouka, BB kKoTOpoil Omccekrops yraa ABC Berphuaers

cropory AC. Io csoficrey Guccekropa mMBeM®:
; § : N
AB A0 oy
i &
BC ~ 0OC Q{@}\y
? @\V4
Ho Tak® Kakb, M0 NMpeinoroEenimo, \\g’;@»

A0 = 0C, g@ o\

TO AR
AB_ Y
BC }

OTEyJa



71

28. Jlemma. Ecau Guccexmops BS enwnmwmnao yina FBK mpeyroavnura
FBF' nepnendurxyaapens x» mediawnw eio BO, mo cmopows mpeyrosvnura
FB u F'B pasnws.

Taks Eard Mejgiama BO, mo mpexnoroxerin, mepueHIUEYIApHA Kb
6uccerropy BS yrra FBK, 1o oma aBaurs monorams yroaxs FBF', cmemx-
HHE c¢b yraombd FBK. Hraxs meriana BO ects BB TO ke BpeMa Ouccek-
Topb yraa FBF', a noromy, mo semmb 27, cropoma FB rpeyroasauka FBEF'
pasma croposs F'B.

29. Teopema. Ecau mouka sswunca M wne coénadaems wu cv 00O
usv gepuuns aaunca A, A', B u B, mo xacamesvnas 6» mourxn M snaunca
He nepnenduryaraprua 1o npamod MO, coedunsoueri mourxy M co yenmpoms.

Toxbko a3b Touku smimnca A w A' nmemarp ma mpamoir FF' (§ 2),
OCTAJRHHA e TOYKM ero Jemars BHB droii mpamoir. TouHo Takke JIuUIb
BB rTouku sarunca B u B' mmBors paBame pajiycH BeKTOpH, 60 mpa-
masg BB, npexcraBraomaa co6om reomerpudeckoe MBCTO TOYeKB, PaBHO OT-
CTOANYUXE OTH (POKYCOBH, HE MOEerTh Berphuars smnmmes Goxbe, wbMb BB
JABYXF TOYKAXB.

[Hosromy, ecru Touka M He Ie&UTH HU BH ONHOH ¥W3D BEpIIMHB HI-
aumnca, 10, BO-mepBHxB, T09kM M, F u F' He xe®arTs Ha OJHOH mNPAMOIi,
a BO-BTODHXBH — paliych BekToph Toukn M, MF u MF' me paBHH.

Jonycrams, Tenmepk, YTO KacaTelpHad Kb daauncy B Toukbs M, me
coBnajapnmeil HY ¢b OLHON H3b BePNIMAD JIINNCA, NEePOCHIHEY.IADHA Kb
upamo# MO. Ilo teopemB 26 racaTerpBag kb dmauncy BB Toukbs M ecthb
Guccegrops yria, cmMemxnaro ¢b yraioms FMEF'. Tagums o6pasoms Guccek-
TOpH yria, cMemxHaro ¢b yriaomsd M rpeyroabHuka FMF', Guab 6w, no cab-
JTaHHOMY JOHYUIeHil, NepHeHIUEyIApeHs K5 Melianh Toro ke Tpeyroan-
muka MO. Ho rtorxa, no xemmb 28, cropomm MF u rpeyroasnura FME/
ME' 6wam GW paBHH, YTO IPAMO NPOTHBOPBYMTH JNOKA3AHHOMY BHINE He-
PaBEHCTBY MXB.

30. Teopema. Juwn 06w npamwns AA' u BB' cayscam» ocamu sa-
AUNCA.

lipewae Bcero samBbruMb, 4To OCh HAnMOca HeupeMBHEO IPOXOLHTH
gepess ero meaTps. NbiicrBureapno, nycth Z OyAeTs 0Ch 3JIMICA, HE TPO-
XOXAIad yepesb NeATph. OnycTHMb u3b IEHTPA BIIMNCA NepHeHIUEYIADD
Ha 0Ch Z; dTOTH mnepnennueyaspb (§ 15) BeTpBTUTH HIIMOCE BB LB
TOYEAX'B M 7 M, opuuems meatps O Oymrerds cpexuHoi Xopim MM %Jle-
Eamel# Ha OpAMOH, DepueHIUKYIAPHOE EB OCH, 4TO, IO Teopemﬁxg}f He-
BO3MOMKHO, €CIM NpAMad 7 HE NPOXOIUTH Yepesb INeHTPD. 0CHI0
BILIAICA, E.pOM’I?. upaMuxs AA' u BB/, moxers GHTh Jumb asd, Ipo-
XOJAMAA Yepe3b NEeHTPD DIIUNCA. Hyc'rL K Oyrers onma \@!ﬁ 'roqem BB
KOTOpO# BcTpbuaeTh HIIUICH DTa TpeThd och. Yepess TM&\K IpoBeIeMb
nepuenjnEyaaps kb npamoii KO; mo teopembt 29 3101 nepueninkyiipb
He MOkKeTH OHTh KacaTelbHON Kb HIIKICY, & 00 9TOTH NEPUeHIUEY-
Japb, uMBa o6my®w ¢b saamncoM® Touky K, ecth chi mad bsanuanca; crk-
ILOBATENIPHO MEPHeHIUEYAADPH BTOTH BCTpHYaeTds HIIUNCH elle BB OTHOL
rourt X. Ho rtorma mm umbau 66 xopry KX, nepneaguryIApEYD EB
ocu Z u He Abismyoca 0Cblo mOMOIaMb, 410 (cM. § 14) HeBO3MOEHO.
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Urakp smriuuchk He MOoxeTh umbrs 0oxbe jByX® oceir AA' u BB

31. 3agava. Bs 0annoti MOUKN SMIUNCA NPOBECTU K> HEMY KACA-
MELLHYI0.

Oycrs M—parHas Touka smaumca. CoeIMHUBEH ee HPAMHMH CB (ho-
EycaMy, CTPOMMB G6UCCEETODD OLHOI0 WU3B YIJIOBH, CMEHKHHXH CH YIIOMB
FMF’; srors Guccekrops u Gyiers, no Teopemb 25, HCEOMOH KacaTelbHOM.
3agaga umbers aumb oxnHo pBmenie (ra. 26, cabucrsie 1-e).

32. Teopema. Ocnosamnie nepneHouKyaApa, onyuyennao uss doryca Ha
KACAMEALHYI0, HAZOOUMCA HA OKDYICHOCIU KPYIG, NOCMPOEHHAIO HA (04v-
wovk 0cu, KAKs HA iamempn.

Onycrums u3b Qoryca F' (uepr. 21) mep-
neaauEyAaps F/C Ha EacaTeIbHYIO KB SIIMNCY
Bb Toukh ero M ¥ Ha HpOXONKEHIH €ro or-
roxuMbs CN = F'C. Coegunupp Toun F u N
npamoio, noayuums (§ 24) orphsors FN, pas-
HO#i 2q. CoexuHUMB Takxe Opamon Toukry C
¢ menrpoMs paamnca O. Torpa moayuums jBa
tpeyroapanka CE'O u NF'F, koropre moxo6-
HH 1m0 obmemy yray F @ nponopmioHAIBHOCTH

N

(%!

Par. 21. CTOPOHB, 3aEJI0YANMUXD TOTE YrOI. Hponop-
IiOHAABHOCTS CTODOHB BHTEKAETh U3H PABEHCTBA
BBl B 9
B0+ E5FUG !

KEOTOpOe ABIAETCA HEMOCPEeICTBEHHHME cIBICTBieM mNocTpoeHid Touku N.
U3p moxo6ia Tpeyroasruross CEF'O u NF'F maxomums:

FN
o0
OTEY I
FN 2a
OC——T—?—LL.

Hrars pascrogmie Touku C 01b CPEIMHE GOJBIION OCH PABHO NOJIO-
BUEE Goapmoit ocu, a moromMy Touyka C Je&HUTH, Kakb U TPeOOBAIOCH 3TO
JOKa3aTh, HA OKDYEHOCTH, ONMCAHHON Ha Goabpmoll ocu, kKak® Ha jiamerph.

Ipuwbganie. Ecin Touka nmpukocHoBeHia sxrunca M cormajza B
ONHOW W35 BepmEHD A uim A', To nperHIyIiee TOKasaTeIbCTBO wk-
muMo. Ho Teopema ummbers MBero um A4 9TOrO caydad, d9TO 0 BHITE-

EaeTh U356 crbipcrBia 2-ro raasm 26-i. \'

O6parnaa meopema. Ilpamas, nepnewouryiapuas m«\&éf%fy OMPN3IKG
F'C, coedunsomamo raxyro-nubyds mouxy C onpyo;cnocmu,o\ CMPOEHHOT HQ
. 60avwor ocu, Kaxs Ha diamemprs, ¢s POKYCOMs,—KAC Sanunca.

Opoxoxkuss orpbsors F'C Ha 1amHY CN-—E IHHUMD DPAMOIO
Toukd N u F (uwepr. 21).

W3s paBeHCTBa

F'N F'F

FC ~FO >
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3aKIOYaeMBb, Kake ¥ BB npamofi Teopem®, aro Tpeyroasanku NF'F u CF/O
n0g00HH. M3p mox00id MXB BH BOJLUMB:

NE
CcO

=2, WK §E=2,
a

OTEY1a
NE = 2aq,

a moromy, mo Teopemb 11, mpamaa CM kacaerca sainmca.

(IIpodoascenie camdyems).

HAVUHAA XPOHHUK A,

CpBTOBHA ABJGHIA MPH CONPHEOCHOBEHIN 030HA C'H Pas3JIHYHEIME
seuprocramu (C. R., CXXIII, 1005).—Pasphman ozoanposanusii BO3LYX'b
npu momours BojAHOH TpoMuH, I. Marius Otfo 3sambruas csbre BEyTpPH
rpoMnu, CBB1B 5T0TH BO3HMEAND BB MBerh conpukocHOBEHiA BOXH CH 030-
HOMB, ¥ BOJA, BHIIEIIDad M3B TPOMIOH, COXPAHAIA COOCOOHOCTH CBETHUTHCA
BIpOJOIEEHIe 5—6 CeryHLB.

Mg o0BACHEHIA 3TOTO ABIEHIA MOEKHO JONYCTHTE:

1) nwau u9rto, 6rarojapd MOHUMEHID NABICHIA, 030HB, BAKIOYAMIIiACH
BB NY3HPBEKAXB laza, KOTOPHE NPOHUKAOTH Bb BOJLY TPOMUH, LUCCOLIHPYETH
IPU CONPUKOCHOBEHIM CH BOLOH, maBad CBBIE;

2) mam 9T0 030HB 00pasyeTs Cb BoLO#l HempouHoe (ocopecnupyn-
mee coeluHEHie;

3) WIu, HAKOHEI'B, UTO CBBTOBHA ABIEHIA 00YCIOBIMBAIOTCA DHEPTHU-
HHMD OKHCIeHIeMh OPraHUYEeCKUXh BEIIECTBE, COJEpEAMUXCH BB BOLE.

Jra Gauskalimaro u3yyeHid STOTO ABIEHIA aBTOP® MOJAB30BAICH NUINH[-
PHYECKUMB CTEKIAHHMB COCYAOMEH BB 50 cIn JJMHH CBb JiaMeTpOM® BB 5
cm. Cocya®s 9T0TH OHID 3aEPHTH HA O00MX'B KOHIAXH M CHAOKEHD JIBYMd
kpaamMu. CocyIp 5TOT'h HANOAHAICA O0HUDOBAHHHMBE BO3IYXOMB (40—50
mg 030HA BB 1 auTpb) moxs pasIMUEHME JaBieHiAMu, 3aTBMB BB M
BBOLMIN onpejbIeHHHA 00HEMB ncumyeMon MUTKOCTH M CHIBHO Bz\ﬁ&fﬂ-

BAJIM COJEpHEUMOE cocyna BB TeMmHoil komHarh. Okasarock: ° @\\
&
1) uro umcTad, HE CONEPEANAA HY MUHEPAJIGHHXD HA O ral YeCKUX'D
npumbceii Boja COBEPIIEHHO HE AA€TH ONMCAHHHXD CBBTOBHXT ABIeHif;

2) 4T0 O0HEHOBEHHAA MUHUTHEBAA BOJA, co,n,epmam,a,;g BrosareanLHO
caBIH OpraHMYeCKENXD BEIECTBH, cBBTHTCA mOCaB 336@@13&31& nBcroan-

KO CEeEYH[I; N\?f

8) uTo EKorja STOTH CBBTH WCUE3HETH, €ro MOXHO BHI3BATH CHOBA,
X0TH U MeHBe HHTEHCHBHO, €CIN CHOBA B36GOITATH BOLY;

4) uro mocrs 5—6 B3GarTHBaHIE CBBTH HMCYIE3aETH OKOHIATEIBHO,
X0Td TPyOEa COJLEPEHUTH edle MHOIO 030HA;
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5) 9ro xocTaToIHO 3aMBCTHTH TAKYH MOTEPABIIYI CIOCOOHOCTH CBB-
THTECA BOLY cBBaei, 4ToOH CHOBa IOIYyYHTH cBBueHie;

6) aro couprs csbrurca Menbe WHTeHCMBHO, HO Gorbe NpOXOMEH-
TeJIbHO, GeH3UHE cBBruTCA cradhe cmupTa, MOJNOKO M JDPYrid OpraHUYECEid
HALKOCTH cBbTATCA cuiabHBe BOXLH, TiopeH® Haerh cvbramiecs maph.

U3s 5THXB PakTOBH CABIyeTH, UTO ONMCAHHOE fABICHIC 3ABHCHTH MO
Bcell BEDOATHOCTH OTH OKHCIEHIA 030HOMB OPraHMYECEUX's BEUlECTBE.

B. I.

PA3HBIA U3BBCOTIA

~&~ 6-ro zekabpsa c. r. @unocodpckas Accouianis m O6mecrso Hemckuxs Ma-
TEMAaTHKOBD BB llpart TOpIKECTBEHHO OTNpasZHOBAIM 300-1BTHIOI rOAOBHIIMHY CO AHA
poyKAeHis 3HaMeHUTaro ¢uiaocoda m Marematnka, Peme Jlekapra.

— Mexaynapornas Mereoporornueckas Kordepenmis, co6upasmascs Bh CeH-
Ta6pk c. T. BB Ilapmxh, yupeanna mexay mpouMms CHeniaqbHYIO KOMMMCCIO MOAD Opes-
chrareasctBoms r. Hergesell’s, nopyums® eir opraHmsoBath uscabioBaHie BHCOIHXB
Cl0eBB aTMOCGEpPH IPH NMOMOUIX BO3AYIIHEIXE IIAPOBH, NYCKAEMHXH OXHOBPEMEHHO M3B
Pa3AWYHEIXD NYHKTOBBe IlepBHI ONHTDH GG NPOM3BELFHD BB HOYb Ch !/13 Ha /14 Ho-
a6psi, KorAa oxHoBpemenHO u3b [lapmka, Bepamuma, CrpacGypra n C.-IlerepGypra Guuim
NyLieHs mape (e HabaolaTelell, CHaG)KEHHBE CaMOUMINYIMUMH npuGopamu; uss bep-
avnHa, Mionxena, Bapmasn n C.-IleTep6ypra moAHAINCE BB TO K€ BPEMA IIaphl Ch BO3-
ayxomaasareaamu. Mss stuxt nocabannxs mapops 6epaMHCKIH A0CTULE 5630 m, HASMASN
‘TeMneparypa, KOTOpas HaGaozanack Cb Hero, Osuia—24%4; MOHXEHCKifl mmaps noxHAICA
40 3500 m ¥ HabaoAars Temueparypy Bb—6%5; BapmaBckifi maps oTmbTHAB—200 mpH
2000 m, u nerep6ypreckii—279%5 npu 4300m.

Yro Kacaercs IO IapoBs 6e3h HAGIOIATENEH, TO Cyanba meTepOyprcKaro mapa
HAINMM'B YATATENSIMB Y)Ke McebcTHA: OHB JIONHYAB Ha HEGOJBIION BHCOTH; OGepamHCKif
maps LOCTArs 6000 m m oTmbTuas—249, crpac6yprekifi noaHsacs Xo 7700 m, oTMbTHRE
—30% Ha BEHCOTE BB 6000 m, U, HAKOHEL'D, NAPMIKCKIA WIAPH LOCTUI'> HAMGOJBINEH BHI-
COTHL BB 15000 m, oTMmbTuBE—609.

Arors nocabauiit waps (Aérophile N 3) 6w nymens G. Hermite’oms u G. Be-
san¢con’oms co zsopa 3asoza de la Villette B 2 4. 6 M. yTpa; OHB GBHUIB HANOJHEHB
373 m® rasa, ero HmOABEMHAs CHJIa Bb MOMEHTH IOAHATIA GOhaa 246 kg, Taks 49TO mOLB-
eMHas cuaa CBETHIBHArO a3s paBHAIACh 809 g Ha KyGHUecKil meTp®. TemmepaTypa BB
MOMEHTD MOAHATIA GHaa—39 naBaenie 761 mm, mHanpasaenie Bbrpa ENE. /o BTOpHMKA
3/15 HOs6ps 0 maph He GHIO HUKaKuxD cBbabHIA. Bo BTOPHHKD GHLIO MOJYYEHO
u3b MaaeHbKOH aepeBymku Graide BB okpecTHOCTAX® Dinant ¢k msshcriems, 9T0 B1aps
Hafnends BB cochnmems akcy. Jliarpamma, HauepyeHHas CaMOIMINYIIAMD q@pomm,
nOKasana, YTO HuUSMas Temmeparypa (—60%) 6mia AocTurnyTa uepess 3 uwata(mgent Toro,
KaKb IIaph AOCTUr'B HauGOJBIIEH BHICOTH, Ha KOTOPOH OHB OCTaBAJICH .a&%imo ZOJITO,
—H He3aM0r0 IO TOFO MOMEHT4, KOIJA Ha BHCOTH INapa ZOMKHQ ORIO IOKasaThCA
conHie. Bocxokaenie mapa mpomoyKaloch BCETO 40 MHHYTE, cnycg‘}%\er‘o—-l‘/a gaca; Bb
MOMEHT® LOCTHXKEHiA HAMGOJbIIER BEICOTH TEpMOMETPH OTMETHIE=-S550

G. Hermite u G. Besangon yKasHBaiOTB, 4TO AJA MOZ % ONMCAHHOMY HOU-
HEIX'B TIOJIETOBD TPEOYETCA 3HAUMTEJBHAA NMOABEMHAA CHIA J TAKB KaKb IHeMB Abiay
MHOTO NOMOTraiT® COJHEYHHE Jy4M, HarphBaomiie maps ¥ yMeHsmaomie ero BECE.

~&~ Bs asrycrb c. r. Crova u Houdaille npowsBeny psab aKTHHOMETPHYECKHXB
¥ THUCPOMETPHUYECKUX's HAGJIIOLEHiH, a Takyke HaGaoIEHift HaZ®B NoJspusanieil HeGa Ha
ckaonsk MouG6aana. Ha6aozxenisms cuasno mbmasa macmypmas moroza; Thms He memke
0Ka3aJI0Ch, YTO HANpsDKeHie COJHEYHOH paiiamim OEICTPO BO3PACTAETH CB YBEIMUCHIEMD
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BEICOTH, KAKB BHAHO W3% CrBAyOmMEXD ZaHHEXB, NPEACTABIMOMUXE CPELHid BEIMIAHE
3B BCETO psAa HAGJIOAEHIR

Grands-Muletsi(30200mY it < o0 G 3 S ORISR T T oMb Fea
I Tamyame (1050 BlNe Rt oty -0 o L7 oS DRSS o Aot
Monnenre) (48 M), ICPENHES (82 ABIYCTE o laiies oiinl o) s e 10500

"/hs aBrycra BB Grands-Mulets s® 11 4, 3 M. oTmbueHa ANS HANPSHKEHIA COJHEUHOMH
panianiz BeAMYMHA BB 1,703 Kal., 604buias cosnewnosi nocmosnwotn Pouillet. Pa6ots Lan-
gley’s, Caseapera m Crova 3acTaBisioT’h AyMaTh, YTO BEJIHYMHA COJHEYHOH INOCTOSAHHON
MaJO OTJIMYAETCA OTBH 3 KaIopii.

Brno sambueHo Tak)Ke NMOHMKEHie HAUPSIKEHiss CONHEYHOR paziamin OKOJO IO-
ayzuas, Koropoe Crova HaGuoxans u paseme. AtmocdepHas noaspusauis $/1s-ro aBrycra
Bb 6 4. 45 M. Beyepa Owua paBHa BB Grands-Mulets 0,788 mpm TemHO-cumHeMD HeGk.
OTO--HaWBHCINAA W3h HAOMOLABLIINXCS BEJIMIHHB.

PEIIEHSIN.

E3 yuemio o xudpdepenniaat m marerpaxb. CocTraBHa® mpemojaBaTexb
Moaongaro ragercearo eopmyca Baaxumips Hlugaorckii. C.-Mlerep6yprs 1896 r,

ABTOPB He )KeaaeTd, uToOH auddepenniaroms nepembHHonr y = f(x) HasmBaawM,
KaK’® 9TO Teneph OGIIEenDMHATO, M3BbcTHyO yacTh f(x)dx €A MOJMHATO NpHUpalieHis: OHB
JKenaeTs, 4yTo6H Auddepenialons Ha3KHBaIH 70.4Hut IPOU3BOJEHO MAJHK IPUPOCTD IEpe-
whHHOM, T. €. BHpaxeHie [/(x)dx 4 & u aymaers, 94TO TaKUMB oupesbieHIEMs BHOCHTCA
ocobas AcHOCTh BB MoHATIE 0 audepenuiark m marerpark. MoxHO 1npPHHATE Kakoe
yrozso ompenbienie nucepenniara, HO wcTOPUUECKIA M MEAATOTHYECKIH ONBITH 1LIOKa-
3aJu, 4TO jKesaarensHoe mis r-Ha Illuanosckaro onpeabaenie mmdpcpepenniana BHOCHTS
YpEe3BEYAHYI0O CMyTy, COMBUMBOCTH M KPAafHIOI YCIOBHOCTh BB JaibHbilee uanokeHie
aucddepeHniatbHaro ¥ WHTErpajbHar0 HCYHCIEHIs —¥ BTO BCErO JydIle JOJKHO OHTh
n3BbcTHO aBTOPY, KOTOpWH, NPHMHARD YKasaHHOE onpexbieHie, npuxoAuTH Ch BEOGXOAU-
MOCTBI Kb TOMY BHBOZLY, YTO PaBEHCTBA

X
dx = ['(x)dx; / 2x0% =%
o

He cyTh paseHcTBa. Cb mezaroruueckoil Touku 3phHis ZaHHOe aBTopom® ounpexbienie
zuddepenniara OpAMO BpeLHO; BOOOIIE K€ OHO NpPEACTABIACTH BO3BPATH Kb OYEHH CTa-
pO#l TEpMMHOJOrIM, OTH KOTOpO#, BcabIcTBie KpallHMX® € HEYLOGCTBB, Temeph Geay-
CIOBHO OTKasmBalTCH. KHmwKKa sakimouaers BB ce6b 1§ cTpaHuWik, He 3aKaAOYa€TDh BB
ce6% Hmuero HOBAro, BpeIHA IO TEHAEHILIM U CTOMTH 40 Komkexs.

A

ot
&

@
BAﬂAHH.§§V

Ne 379. [lokazaTp, 9TO JecaTuysad JIpoOb N /
0,123456789 10 11 12 13 14.......

He ecTh Jpo0b Iepioguueckad.

C. Iamynoscriii. QQV
N

C. ITlamynoscxisi (Opecca).
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Ne 380. Jpt paBEHA OEpyEHOCTH cB IeHTpavu A u B kacaoTea
IPyr's xpyra Bb Toukd (, uepesb KOTODYI NpOBeleHA Kb HUMB 00mad
kacareabHas MN. Ha o6Buxb OKpy#HOCTAXD OTH TOYRM C CHMMETPUYHO
orHocuTensHo upamoit MN ornoxenw gayru CD u CE, paBENA Eamjpad
120% 3arbms nposeieHn eme A OKDyEHOCTH, H3H EOTODHXD IepBad
Kacaerca OEpymHOCTH A BB ToukB D m npamoit MN BB ubroTopo#l Tourb
H, a BTOpasa CMMMETPUYHA CH NEpBOH OTHOcHTexAbHO npamoir MN. Iloka-
3aTh, YTO OIOmMAaxb EpuBoiauneiinofl ¢urypu HDCE, orpaHuYeHHOH LyraMu
4eTHpPEeXbs OEDPYHEHOCTEH, paBHA

r? —
5 (2473 —5m),

rib r ecth pajiycs Kammodi u3b OEpymkHOCTeH, UMBIOMUXD NEHTPH BB
Toukaxs A u B.
II. Cenwnuross (Y patbCEs).

Ne 381. IlokasaTh, YTO €CIM MEHEJY CTOPOHAMH @, b, ¢ TPEyTOJIbHUEA
CYIIECTBYETH 3aBHCUMOCTH
b4+ 64 A aZ(bz 4 62),
TO
sin2B __ ¢?
sin2C ~ p°

cotgd  b*, sinB __ sin(C—A),

1) tg?4=1tgB.tgC; 2) bc=a’cos(B—C); 3) —~

)

4) cotgB~ ¢*’ ) S0 T su(A—B)
6) cotg —‘21 . cotg %4 +tg* Yo (B—C)=0.

(3amucrs.) J. E. (MsanoBo-BosmeceHcks).

Ne 382. llamm xBa Tpeyroasnuka ABC u DEF. CropoHH mepBaro
IPOMOPIiOHATBHR YHCIAMB @, b, ¢, CTODOHH BTOPOT0 IPONOPHiOHAIHHH
KBaIpaTaMb dTUXD ducexs. [0kasaTh, YTO OTHONIEHie NIOMALN OPTOIEH-
TPHYECEKAT0 TPEYroJAbHHEA, co0TBETCTByIOmAro Tpeyroasauky ABC, BB mI0-
U[af¥ TPEyroabHHEA, BEPIIMHH KOTOpAro CyTh TOUYKM KacCaHid BIHCAHHATO
BB TpeyroipHMEs DEF Epyra, paBE0 OTHOIIEHIN IJOWIalell TpeyroapHU-
EoBs ABC u DEF. A

M. 3umuns (Opers).: r@®
/

Ne 383. Ilocrpours TpeyroarBHE® 0O JaHHOH CTOpOHE, n@coﬂ
ONYIIEHHOH Ha 5Ty CTOPOHY ¥ 1O GHCCEETODPY upomnoxemama Jyraa.

C. EKomwozoss (mk%ﬂom)

Ne 384. Ompexbaurs minimum BHpaxeHid: qo\

tg’z + tg?y Ny
sin’z + sin’y = */,.

npu

(Bammers.) A. Ioaywruns (c. 3HAMeHka),
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PBIIEHIA 3ATAYS.

Ne 9 (3 cep.) — Pbmuth BB OBAHXP U MOTOKUTENPHHXH YHCIAXD
ypaBHeHqie: :
2az + a’ =y,

rib a ecrs mwhive u noxomuTearHoe uucro. Kakas reomerpuueckad 3ajpava.
OPUBOIMTH KB 3TOMY YDaBHEHI?

[pexcraBus a BB Buxb k%, rarb s ecThb npousBejeHie IPOCTHXB
MHOXKNTEeNEH, B3BATHX'D BB MEPBHXD CTENEHAXH, UTO BCETJa MOEETH OHTH
JTOCTHTHYTO pa3noMkeHieMb 9uciIa ¢ HA TPOCTHE MHOKUTENU U HaJIemamei
UXD I'DyDOUDPOBEOH, HOXYIUMDB:

2k2sz + k's® =y,

OTEyZa BUIHO, 49TO ¥ HEOOXOXUMO €CTh KpaTHOe ducia ks; HOIOKHMBH
y =ksy, u pasxbiupb ypaBHemie Ha k2s, mOJyYIHMB:

2z + I*s = sy,

OTEyJa BUJIHO, 9T0 22 xbaurca Ha s. CabpoBaTennHO

1) npu s 4eTHOMB z ecTh EKpaTHOe dmcia s:2. [lomomuss x=(s: 2)x;
U COKDATHBE NIpeAH]YyUlee ypaBHEeHie HA s, MOIYIHMB:

2
=y —k",

rab y, >k ecrtp YMCI0 NPOU3BOJLHOE.
2) [pu s weveTHoMB 2 nbaurca Ha s. lloM0kuBD x = sx;, HOXYIUMB

Y el 1
S y1—k
—— e T
3 2
OTEyXa BUJIHO, 4TO %>k ecThb NIPOU3BOABHOE UHCJO, YeTHOE Opu Kk der-
HOMB M HEYETHOe IPU % HEedeTHOMB.

§iYi3 IAHHOMY YPaBHEHiI0 NPHBOLUTE 331a9a: 0npedniums Wnomenysy
U KAMEMt PAUIOHANHAI0 NPAMOYIONOHAL0 MPEYIONHUKS, €CAU mnomeuysa
Oovuie 001010 U3D KAMEMOBs HA OAHHOE YUCAO A. Zp%m
NB. Buno moayiero 7 memonunxs phbuenit srof sazaum.

e
Ne 298 (3 cep)— 3p meaTpa O Epyra, BUHCAHHATO B! a@% Tpe-
YTOJIBHUKD ABO pamycom AO ouucana OKPYHHOCTH, HEPEC: 3 mas BC
Bb Toukaxb B' u C'. Oupepbiuts CTOPORH u mxomam/ TPEYCOJIbHUER
AB'C’ 1o paEEEMB croposamb TpeyroapEmka ABC. o \\

N \\\\>
Ecim wepess K u L o6ospavumb coom’chT%;%%ﬂ)Q TOYKH KaCaHid

BIUCAHHATO BB TpeyroasHUEs ABC EKpyra co cr u BC u AB, 1o,
UPHEABS BO BHUMAHIE paBeHCTBo TpeyroisHuross OAL u OKC', HaiiieMs

KC=AL=p—a u BC'=b+c—a,
i p ects moxymepumerpd Tpeyroabuuka ABC, a a, b, ¢—ero CTOPOHH.
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Tax® kar® parbe

Bh=p—b, K'B=p—a,
TO
BB'=a—>b (a1 b— qa),

HO mo Teopemdb Stewart’a umbems:

AB® B'C+AC*. BB'— AB*. BC= BC.B'C.B'B,
I
¢ + b*(a —b) — AB™ a = ab(a — b),

AR — 1/b(b+c——a)(oz-%—-c-:-_l;)

a

OTEYZa

TogHo Tagk® e HaHJIEeMb H

AC,=I/.c(b+c—-—a)(a+b——c)

a

Jlna BHumcreHia miomaxu Tpeyroapiuka AB'C' MO0EHO BOCHOIB30-
BAaThCA PABEHCTBOM'B:

m. ABC :u1. ABC=B'C:BC=(b+¢—a):a.

M. Sununs (Enens); J. Ifeavmeps (Tamboss); Jexceboxs (Apocaasus); 3. 3amop-
cxiii (Buasno); C. Baiiuess (Kypekn).

Ne 305 (3 cep.).—Bm Tpeyroanankt A BC epmuan A, B u C coenu-
HEHH C¢H IeHTpoMs O Epyra omucamraro; upamus AO, BO u CO npojxoi-
#eHH 10 mepechbueHia co cropoHaMM JaHHATO TPEYLOJALHHEA BB TOYEAXB
P, Q u R. lo laHEEME CTOPOHAMD TpeyrosbEuka A BC BHYUCIATH CTO-
POHH Tpeyroasauka PQR.

llporoxxuss B no nepechyenia Be TOUYEDB S B OEPYEHOCTHIO EPYIa,
OIMCAHHATO OKO0IO0 Tpeyroapnuka ABC, HOIyInMB:

BQ2R— BQ) = AQ(b—AQ), . . . .. . (1).
BQ* = c*(b— AQ)+ a’4Q —b.AQ(b — AQ), . . .(2).

rib B ects pajiycs Epyra, onucanmaro okoxo tpeyroasanka 4 BC, a= BC,
b=AC, c=AB. o

Ompenbnups uss ypasmemiit (1) u (2) BQ u AQ u quucn@ mo-
A100HHMD e cnocoboMb 0TpBsoks AR, u3b TPEyroabHUEA AB%&?QMM%

QR?.c=BQ*. AR+ AQc— AR) —¢. AR. (c ﬁﬂ%

orkyza BuuMcIuMb QR. Toumo raks xe ompexrbinms oﬁu PQ u PR.

Bs noxysensnxs j1a QR, PQ u PR BHpakeHiAXD OCTauercd IWMb 3a-

uBHEUTE R ero BHpa#eHieMb BB (YHKIiM CTOPOHB }%ronbunna ABC.
A. Iosywruns (c. SHAMEHK]).

NB.—Bws pbmeniz r. 3. Touka O omrGOYHO OpHHATA 34 NEHTPH KPYra, BIHCAHHATO
BB Tpeyroasankbs ABC.
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Ne 306 (3 cep.).—Omnpexbaurs mromamh OPAMOYIOABHATO TPEYrOJIb-
HMEA, 3HAH CTOPOHH JABYXH KBaJpaTOBh, BIMCAHHHXB BH HETO.

Eciu m ecTh cTopoHA BIOMCAHHATO KBAaIpaTa, COOTBBTCTBYOINAro Ka-
TeTaMb, a #—CO0TBBTSTByOINAro runoreHysh, To
ab ok abl/a + b2
GENT T b Y e
riB @ ¥ b cyTh EKaTeTH TpPEYrOIbHUEA.

OG6o3EaYNBB HCEOMyM NIONIAJh 4epesb #, M3 YpaBHeHid (&) moxy-

m =

IEMB
oz — m®n = 2m Vx> — m*.

[onoxuTeNbHHI KOPEHh HTOr0 ypaBHEHid paBeH®
m*(Ym® — n®+ m)
21/m* — n?

M. 3umuny (Exens); Jeoceboxs (SIpocnapas); II. Bwaoss (c. Smamenka); 3J. Ja-
mopcxiic (Baapno).

Ne 307 (2 cep.).—Ilocrpouts YeTHpeyroIBHUED ABCD, BudcamHHi
BB JIAHHYI0 OKDY#&HOCT, SHaﬂ PasHOCTh Mex Ay liaroranso 4D u c'roponoﬁ
DC, eciu AB= BC=

Brucass BB lLaHHYIO OKPY:EHOCTH PaBHOCTOPOHHIN Tpeyroasauks ABC,
Ba cropoHB ero AC onumems nyry, sybmanmyio yrors Bb 120° u ore
TO9YEM A OTI0EMMB BB 910l Ayl'B Xopay AFE, paBaHy IaHHOH Da3HOCTH.
Opavasa AFE scrpbrurs, 09eBULHO, OKPY#HOCTH BB ToukB ), dYerpeprToil
BepmuHDB MCKOMaro veTHpeyroabauga, uéo L ADC=60°, L DCE=120"—
— /L ADC=60° 1 CD=DE.

Jeace6ory (Apocnasus); FO0. Hoeavcows (Omecca); M. Bumuns (Enens); A. dpuess,
A. Leavmeps (Tamborsn); 3. Jamopcxiic (Buasno).

Ne 308 (3 cep.).—IlokasaTh, 94TO €CI¥ 2z, ¥y K % CYTh MOJOKHUTEIb~
HHA 9HCIA, TO

2z +y + &)Xy +ys +x3) > 8(xy + y5 + 23)2 + 9zys(z +y+ 7). <~

Hubens i \g&
atyte aytystas  o’ty*ts’-ay—ys—ze ()Y %}y@(m—z)’
3 ztyt+z 8(z+y-+2) Q(;@,y\j.m)
4 TaKb Kakh BeAWIMHE e\
SO
@9, =, G—f

MOJOKHUTEIbHH, TO, 09Y€BUIHO,

w-{<y+z>xy+yz+xz
3 e f
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Hseberao, 4T0 cpejHee aphHeMETHYECKOe HECROILKMXD EKOJIHYECTBD
6oiabme UXB CPeLHATO IapMOHMYECKATO; DOSTOMY

i B il 3xyz
3 xy+ys + a5’

Croxuss HepasencTsa (1) m (2) ¥ ocBoGOAUBS MOAYIEHHOE BHpAKE-
Hie OTh 3HaMeHaTelell, npiiieMb Kb HEPaBEHCTBY, CHPABEILIMBOCTH KOTO-
paro Tpe6oBaIOCh LOKA3aTh.

4. Iosywruns (c. 3HaMEHKA).

Ne 309 (3 cep.).—McriouuTs @ W3S ypaBHEHiil:

1 + sing e 1 -+ cos@
~sing + cosg + sing . cosp DA sing + cosp 4+ sing . cosp
HOycrs
14sihp =%, 1+cosp=¢ .- % . . (1)

Torga naHHEHA ypaBHEHiA MOEHO NpPEJCTABUTH BB cabiyomems Buib:

x3l — x =13,

(2)
Yzt —y=t.
[lepeMHOXHUBE 9TH ypaBHEHid, MOAYIUMB:
z2y(zt)* — 22y + 1)=t + 2y =0,
OTEYy 12 ‘ Se
+
o 2oy t1EVaay+1 ()

2xy
Croxups ypaBHeHiA (2) W moap3yAch paBeHCTBOMB (3), Haiiiems

(x+y)(1:’:1/292§+_1). ARG
2y

z+it=
Pasercrsa (1) KaoTH:
(z+t— 12— 2zt =0.

N
HoxzeraBaaa coga BMBeTo z-+¢ M st HallleHHHA UXB 3Ha,4£9 A
OOJNY9HMB: %\/
b e €@
[(a: +y)(1 = Vaay +1) — me] 2a:y +1=% ]/4xy %__& b
2ay oy
nIn A Q\\\;

xt + y* — 22% — 2xy® — S’y + 22° + 2¢° %ﬁ y?=0.
M. Sumuns (Exens); A. Hosywxuns (c. 35aueuxa),§§> amopcxkiii (BuarHo).
Ne 310 (3 cep.)—PBmurs Gesb momomu TpUroHOMETpiM CaBIyOIIYI0

sagagy (usp ,ColpaHid CTepeoMeTpPUIECKHXD 3a]aUb, TPEOYOIUXD HPUMB-
Henia TpuromoMerpin“ H. PuOkuma, crp. 21, N 31):



81

, BB IPaBUJIbHOR UYETHDPEyroIbHOX mnupaMuiB CTOPOHA OCHOBaHIA M
60okoBOe peGpo oTHocATCA Kakb V3: V2. Uepess piaroHaib OCHOBAHIA Mpo-
BeleHA UJOCKOCTH, mapalieirpHad Gokosomy pe6py. Omnpexbiurs HaEJIOAD
9TOH MJIOCEOCTH KB OCHOBaHID ¥ yram chuemia‘.

O6osEaunMb Yepe3s S BepmIMHy nupaMuie, a depess ABCD — ea
OCHOBaHie; myCTh IJIOCKOCTH, TPOBeJeHHAA Uepesh IiaroHaJb OCHOBaHiA BD
unaparreasao SC, uepechbrkaers AS Bp Toukb K. Ecru O ecTs meHTPD
ocHOBaHiA, To ouesniHO, 9T0 KO | SC, a moromy AK= KS.

o ycmoBin 3axayu

AD .. V3
AS T V2
a TaK®s EaRb Y S
AC*=24D?,
TO
AC= A8 V3,

OTEYJAa BHIHO, 49TO
7. ASC—120%SCd— / KOA = 30"

Takumb 06pas3oMt HAKJIOHD IJIOCKOCTM KB OCHOBaHiD paBeEs 30°.
Taxs kaxks SK= AK, 10

OR— SC:2;

kpomls Toro mmbems: o

BK=VB0*+ 0K*= 50,
carbrosarensio OK = BK:2, T. e.

L KBD=/KDB=30°% £ BKD=120°.
M. 3umuws (Enens); Jeacebors (dpocaaris).
: Ne 312 (3 cep.).—bBess nomouru xsorapuemoss pBmHUTH cucTeMy ypaB-

HEHIi:

z" = 3,(5)y; y"» = 60,75z.

Uzs nmamEHX® ypaBaeHiil nMbems:

3 2 Y, y 22 ’ /j\\o/
OTEY 2 oo
22,37 AN
2y=223% 3 y= . ©

x

O \\ i
HoxcraBups 5TO 3HaYeHie y BH IePBOe HU3B n@ ypaBHEHii,
»/,

OOJY4YUMDB AL
R R

] z 9

M. Sununs (Enens); A. Eeaaxoss (Iararopcks), Jeaceboxs (Ipocaasas); 4. Ea-
3aposgs (Cub.); 3. 3amopexi (Buapno); A. IHloaywxuns (c. SHAMEHKA).
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0B30Pb HAYYHBIXH HYPHAJIOBD.

MATHESIS.

1896.—Ne 2.

Sur les triangles formés par les tangentes communes a trois cercles
donnés. Par M. E.-N. Barisien. IIycts Ry, Rg, Rg cyTh paziycm Tpex®d OKpy»Koocrei
Oy, Og, O3, ¥3D KOTOPHXE HH OXHA HE JEKHUTH BHYTpH aApyro#r. O6osHaYmMB uypess
Dy, Dy, D3 pascrosmia mexay mentpamu Og03, O304, 0109 u upess

o0’ u eq,eq' Brbmmis u BHyTpeHHis KacartensHns Kb Og u Og,

lg:.g,l u ﬂi:ﬂtl’ » » » 03 u Oh
vy By » b » Oy u Oy
PascmatpuBas sTm KacareabHBIA KaKb OTpE3KH, OrpaHMYEHHEIE TOYKAMH KacaHif,
HONYYUMB
a=a'=}/D>—(Ry—Rg)®, ey=ay'=1/D’—(Rg + Ry)*
u T. II.

OTH KacaTessHEs!, B3ATHS [0 TPH T4K'B, YTO HH OJHA Napa H3b HHXD HE OTHO-
CHUTCA KB OZHOM M TOH-)ke maph OKpysKHOCTef, 06pasyoTs 64 Tp-Ka, U35 KOTOPHXE 8
cocraBieHs BHBUIHEMM KacaTeabHEIMH (Haup. &, B, ¥), 8 — BHYTPPHHHMY KacaTeJbHHMHI
(mamp. ey, By, ¥1) B 48—rbMu u apyrumu (Haop. ey, B, 7).

Ionoxums, aro Tp-k> ABC cocTaBiens KacaTenbHHMHE €, 8, ¥; 0603HAUMME YpE3s
a, b, c—ero CTOpPOHE, Upe3d 7, r1, 9, ¥3 — Paniychl BIMCAHHATO M BHBBNMCAHHHXD BB
HEro Kpyroek, upe3s R—paliych ommcaHHaro Kpyra u upess S IIOMAZb STOrO TP-Ka.

ITonoyxue®
at+b+c=2p «+8+y=2s5 g+ p1+r1=2t

u 3amBTHURB, UTO

AL LS GO fred vl O P e
R 3 g plp—a) S

U T. II.

upess nposkruposarnie c¢uryps BOyO03C, CO3044, AOOgB coorehrcrenso ma BC,

CA, AB, monysnms:
B

a = « + Ryctg i -+ Rgctg %,

€ A
b= g + Rgetg — -+ Ryctg — r@/@
A B \K@‘ﬁ
c=Yy - Rictg ;‘ +R2€tg ) NN
& RN
wm ; AN

i e Re(p—0) +rR3(p —c) ; @o\p

Relp ool 081 o). 1)
1

b=8+

i Bl D e )
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oTcrAa ( ) J‘( ﬂ) ( )’)
(s — o 5 — PR LAy .2
5 eboras REb 1 o ol e

TaKuUME 06pasoM® @, b, ¢ BHpaKaTCA Ypess 7, BEAMYHWHA KOTOpAro ompexbisercs uss
yp-Hia i

S=p.r=Vpp—a)p—b)p—o),

€CJM W3D HEr0 MCKAKYUTH p IPH NOMOMM paBeHcTBa (2). TakuMm® HyTEMD aBTOpPD MOIY-
YaeTs yp-Hie

r’s—r JaRy+ Z(s — «)RgRy — (s — &)(s —B)(s — ) =0,

. A3 KOTOparo HaXOAUTBH
o E“Rl b iy )

@4 By

rak U—mnnomans tp-ka Og0903. Ozmo mes oTuXB SHaueHift » cOOTBETCTBYeT: TpP-KY
«, B, 7, xpyroe—tp Ky a', B', y'.

Popmyasr (1), (2) u (3), npr Harrexamemd usmbHEHIM S8HAKOB® -+ m —, npumb-
HHIMEL KO BCBMB Tp-MB, cocraBleHHBIMB BHBmHUME KacatexsHbmu. Ilpu momomu ux®
onpexbasorcs Bch SIEMEHTH STHXB Tp-Bb, HAIP.

Ao s——@ s—y
a~l(r—Rg+f—Rs),

e«  rs—ea)s—=B)—7)
Ry (r—Ry)(r—Rg)(r—Ry) ’

A_ =BG~
> T —Rolr — By

Sur les coniques qui se touchent en deux points donnés. Par M. V. Je-
rabek. Ecnm xonmuecKin chuenis Kacaorcs aByxs npsamuxs AB n AC BB onperbieHHEX®
Toukaxs B u C, To reomerpuueckoe mMEcTo mxb (POKYCOB® €CTh cmpodhouda, a OCH UXB
OGEPTHBADTD 1apatosy. ABTOPD CTaThH HM3CIBAyeTH (CHHTETHIECKH) CBOMCTBA STOM La-
paGouar oTHOCHTENbHO Tp-Ka ABC,

Notes mathématiques. 1. Ecan 1ph BHyTpeHHin GHCCEKTPHCE Tp-Ka DABHH, TO
Tp-Kb pasHOGeapenHnd. (Cm. 063. J. M. E. 1895).

2. Un théoréme de James Gregory. Kpusbla, ypaBHEHis KOTOPHIX'B BB IPAMOYLOJdb-
HBIXD ¥ [ONAPHEIXB KOOPAMHATAXB CYTh

y=[(x) m r =F(9),

[y L R— dx,‘
e

’ (3).

S=r22::

tg

npH yCJIOBin

uMBOTE OXNHY M Ty-)Ke IJUHY; IIOMIAAb, OCPAHUYEHHAS MEpPBOM KPHBOHX BIBOE ©
IVIOIAAM, OTPAHMYEHHON BTOPOIO KPHUBOI; YrOAh, COCTABICHHHIA OCBIO 4-BH CB KAC B-
HOIO Kb NIEpPBOM KpPHBOI, PaBEHD YIay, COCTABICHHOMY palLiyCcOMB BEKTOPOMB /®@(aca-
P
R

TEJBHON KB BTOPOH KDHBOI.

Notes extraites de la correspondance mathématique et phyQ@é. (Suite).
9. Memoire sur les propriétés générales des courbes algébriques par Michel J@@ (1837). Bn
STOMD MeMyaph pascMaTpHBAOTCA CBOHCTBA CHKYIMHXD aareGpamdecKOf KpHUBO

y™ -+ (ax + b)ym—1 4 (ex® + dx + e)ym—2 4. . . ,«'(%E;\\b.

R
Kpomt mspbcrmeix®s yxe BB To Bpemsa Teopems Hb %otes’a, Carnot n Mac-
laurin’a, Reiss nokasans eme cabayomyo Teopemy.
Hoxoxums, aro chKymas u, napaiieasHas OCW 4-Bb, TNepechKaeTs KpuUBYD BB
TouKaxb Ay, Ag, - + + . ; Am, OPAMHATH KOTOPHXB CYTh Y1, Y3, - - - - Ym, a abcumcca,
obmas ¢k abcumccoin chiymel, pasa x. Torza

y+wt.....+ym=—(x+b) (1)
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T. €. LEHTPH CPENHHXb PA3CTOsHIN TOYeK® Ag, Ag . . . , Am, npu nepembmenin chxy-
me# napaaseasHo camoi ce6b, omucmBaers npsamyi (Heorons). OGosmaumss ypess r

paziychs KpuBU3HH BB TOUKb (¥, y) M upess ®—yrons, COCTABJICHHHN KacaTEIbHON BB
9TOA TOYKE CB OCBIO %-BB, IOJYUHMB:

(14-9)%
yl

y' =ctge, r = » OTKyZa y'' =

rsinfe
Ho auddepennuposanie yp-His (1) zaers:

Yty +. -ty =—a, 9" +y" +....+ym " =0,
cabnoBaTensHO

ctgey + ctgeg . . . . ctgem = —a (2)
u
1 1 1
e ————=0;
rysn’ey - rgsndeg rm sndem ®)

STO PaBEHCTBO M cocTaBaseTs Teopemy Reiss’a.
Bibliographie. Complement d’alg¢bre élémentaire. Par E. Colart. 1895.

Nécrologie. 23-ro smeaps 1895 roma ckomuancs b Jlsexs upod. matematukm
Joseph Graindorge, pomusmiiics 9-ro asrycra 1843 r.

Solutions de questions proposées. Nele 976, 987, 988, 995, CCXIX.
Questions d’examen. NeMe 719—724.
Questions proposées. 2eNoe 1056—1059.

ALk

MOJAYYEHBL PBHIEHIA 3ATAYD or: cabayommxs mums: M. Sumuna
(Opexs) 815, 317, 319, 322, 324, 325, 327, 328, 330, 331, 332, 333, 334, 336, 337,
338, 339, 340, 341, 342, 343 (3 cep.); H. Coxoaosa (Camapa) 357 (3 cep.); Tepen-
moega (T'exvcmardopes) 334, 836 (3 cep.); Kumsu (T'exscuurpopes) 338 (3 cep.); . Io-
aywxuna (c. 3namenxa) 346, 851, 359, 361, 362 (3 cep.).

OTBETHI PENARIIN.

fl. DonymkuHy (c. 3namenka).—IT0 IOKasaTeascTBo TeopeMH [ITomomes oGmens-
BbcrHo. Cm, Hanp, yueGamks Hucexesa.

C. I'mpmany (Bapmasa).—Byrers maneuaraHo.

A
IIOINIPABKA. Bs tekcrh sagaum No 364 (M 240 ,Bhcramra¥) Hane'ﬁa@la@lo:
TpeMa TOYKAMH BOHCAHHATO...... BMBcro: Tpema Toukamu Kacamid BUHCAHHArO, @};&

O
8 AN é;i\\i}) -
Y b \\\\\
Ao\
S
S
4

Pepaxrops-Asgarens 3. K. IInadunckin.

Jossoaeno nensypow. Ogecca, 18-ro Jerabpa 1896 r.
»lleBTpansaas TENO-1ATOrpadia®, yr. Asummnunkosa uep. u [loaroso#r yi., x. M 39.
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