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BUCTHIES ONLON o

DJAEMEHTAPHOH MATEMATHKH.

Cozepmanie: JIpumenie cucremn vacruns wan 1Thas. lpod. I1. Pans-deps-Dauma.-—
Coxpanenie @ mpesparmmocts smeprin (mpogoaxenie). B. I'epna. — O reomerpuueckoMb
npeodpasosaniz Laguerre’a. J. F.—3agaur NeNe 260—265. — Pbmenia 3azaus 3-eit cep.
Nede 126, 127 m 185. — [lonyuennsia phmenia saxaus. —Hepbmennsa sagaun. — OGnas-
JeHid,

IBMAREIIE
CHUCTEMBI HACTHUIIL b

nan

T HBJAD.

Beariit opranusys, BCARI MeXaHH3MB MOKHO DascMaTpUBATh KaKb.
cucreMy THIb MAM 4acTHIb, XbiCTBYOIEXE XLPYle HA JApyra cuAaMH DPaB-
HEIMA ¥ IPOTHUBONOJOKHHMYA, HAUDABICHHHMY 110 NDAMHMD JIHHIAMSB, IPO-
XOAANIME 9epe3h HTH YaCTUIH. Beb CHIH MexIy 4acTHNAMU CHCTEME HA-
SHBAIOTCA BHYTDEHHEMH cHIaMu ed (cM. Moe ,Beezenie BB MexaHHEY®,
]y crp. 1'38):

I. TlocTynareasHOe [BHH(€Hie CHCTEMHI. @/@
1. o

@)

Beabacreie papescrsa M IPOTHBONONOEROCTH BBaMMO@TBIH 9a-
CTHUIH, OTHOCUTEIbHOE IBHEEHIE UXD IOIDH BIITHIEMB 011;15@&&\\ JUINb BHY-
TPDEHHUX's CHUID CUCTEMH OTIHYALTCA Xapamepncmqecmw\\ COOCHHOCTAMMU.
Pascmorpums cHavama mpocTBAmIN ciayvyai: JBHKEHIE ‘MH U35 JIBYXD
PABHHXD B3auMOIBICTBYOIUXD YacTHIb. IL'EHCTBYH%,\LI, 5 HA JIpyra cb
CHJIaMU DABHHIMH M UPAMO OPOTHBOIONOMHHMU, TaCTUHH cooﬁmaroTts ApyrB
JPYY DABHELI e M NPOTHBONOMNOKHEA HepeMbiieHid 1o npamoil JuHiH,
ux® coepungomeir. Beabpcrsie sroro ooniee mepembimenie CHCTEMEH, paB--
HOe axrefpamueckoii cymmb nepembmeniii o0BuXB YacTHIB, PABHO. HYIO..
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IIpucoervEenie kb IBYMB YaCTHUNAMB KamI0f HOBOH 9YacCTHIH, Je-
&wAled Ha OJNHOE NpAMO# €h HUMH, yCIOXKHACTH JIBHKEHie CHCTEMH, ype-
I@9uBad 9GHCIO CUAB, NBHACTBymuxs HA Eaxnyo dacTmny. llepembmenie
EQXEJI0# W3h HUXB OyAeTs BeIBICTBiE TOT0 cocTaBHOe u3E mepeMBuierii,
C000MAaeMHXs el BchME OCTAJIRHHMH YaCTHIAMH.

O3HaunMB XJId BAUJAALHOCTH YACTHIE CHCTEMH IOCIBIOBaTEIbHRIMU
gucraMu 1,2, . . . ; uepembuerid kamL0i 9acTHIH—IBYMA 3HAKAMH; U3h HUX'B
nepBuil COOTBBTCTBYETH 3HAYKY JABUT(EMOI 9aCTUIH, BTODOM—3HAYKY JBH-
raiomeit, 1. e. nBicrByomein Ha nepsyn. Tarx®, saupumbps, nepembienie
DepBoil gacTumH OTH NbiicTria 2-i1 paBHO S;,5, 0TH ABHcTBiA 3-eft S;,5...
u T. I.; nepembimenie BTopoil gacTMOmH OTH ABicTsia 1-i paBEO S5, OTH
IbicrBia 3-ft S,3 W T. 1.

Tarp Eakd BCh WacTHIH pACHONOXKEHH HA ONHOH NPAMOM, W NOTOMY
u BcB mepembmienia uxb HAUpaBIEHH IO TOH ke NPAMOH, TO IOJIHOE Me-
peubimenie kamnofi 4acTUOH paBHO airebpaudeckoir cymumB BeBXB e me-
pemBuieniii, npousBofuMHXE IBACTBiAME HA Hee OCTAJIBHHXD YACTHIB, &
uMeHHO, nepembimenie 1-it 4acTHIH: ‘

Sl =Sl,2+S|,3—I—- g '+Slm,
2-U1 94QCTUIH :
Sg=8,; +8g3+- - -+Smu T. KL,

1B EKamjaoe u3b craraeMuHx’b nepembmenid S;,,, Sg,3 W T. L., COOTBHT-
CTBEHHO ero HampasleHild uMBeTs OTpUIATENbHHH HIM HTONOHKHUTENbHBIH
3Hakb. Berbicreie pareHCTBA M IPOTMBOMONIOEHOCTH B3aUMOXBiiCTBil Me&ELY
YacTUIAMU BcB 5TH craraeMusd nepeMBienia cocTaBIeHH u3%E Iaph paB-
HHXB U IPOTHBONOJOEHHX's HepeMbuieniit, UMeHHO:

=81, =85 =81, =885 .-
Boobme S, , =S, .

Hosromy BB o6meit cymmB Bcbx® mepewbuieniii Bchbx® yacTHOH ORa-
3EIBa€TCA CTOJBKO Ke mepeMblieriit B OLHY CTOPOHY, CKOIBEO BB APYIYIO,
u, crbroBaTensHO, alredpanueckad cymma Bchx® mepembBuneniit Bceir cu-
CTeMH paBHa HYJIO, T. €.

Sl+82+' . '+Sn=0.

S
2. iy
3 (,‘@/O
e N p
CMCTG‘MH B33.MMO,1IC¥BI/IC'I‘BYIOHU/IX'L YaCTUI'D, pacnonomeﬂﬂm g /\ng /Ol[HOH
o - 5
UPAMOH JMBiM, BB TOYHOMB CMEHCIB, e cyllecTsyeTh; NPUOJE3UTEILHHMD

npuMBpOMD MOKETH CIYHKUTH BHTAHYTAA DESHHOBAA HUTEH) BRITAHYTAA HIH
cEATAA BIOJL OCH BHHTOOGpa3HAd NPYHHHA M T. I BT,,;%\ CTBUTEJIBHOCTH
Beh uwacTume, a TBub Gonbe cucreMa uX'B, BaHHMAIO 1 KOTODHI 00BeME,
BBroTOpYI UacTs mpocTpaHcTBa. BaammonbiicTsie Y GacTHIaMu Taroii
CHCTEMH HAUPABIEHO y#&e He 10 OJHOH IpAMOI 1WHIM, & DO MHOTHME, BB
Pa3HHA CTOPOHH npocrpaHctBa. I[losromy xaa onpexbrenia o6maro mepe-
MBmenia Bceil cHCTeMH HeXp3A aire6pandecku CEIALHBATH OTIBIBHHA me-
‘peMBmenia gacTumb, HAUDABIEHHHNA BB PA3HHA CTOPOHH; HEOOXOXMMO pas-
CMaTpUBATH JBUKEHIA CHCTEMH [0 KakoMy JIu00 OLHOMY JaHHOMY HANpaB-
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Jenio, T. e. pasrarath Kamjpoe u3b oriBIsHNXD nepembimeHiii Ha jBa: HA
nepenbuienie mo JaHHOMY HANpaBIeHi0, MAapailelbHO JTAHHOHN MPAMOR [, M
Ha nepeMBinerie, mepueHJIUEYIAPHOE BTOMY HaumpaBieHio. 9ro mocabraee
nepemMbienie, Kaks He yYacTByollee BB JBUEKEHIH CHCTEMH 10 ITAHHOMY
HanpasleHio, pascMaTpmBaTh INOka HBTH BHagodmocTH, nepembuienia e,
napaarelbHNA JNAHHON UPAWOH, COCTOATH, KAKb W Ipe:xie, U3b HAPDH paB-
HHXB U NPOTUBONONOKHKXD NepeMBuienii.

JNns npumbpa pasaomuMsb PaBHHA M NPOTHBONONOEKHHSA nepeMblmeHis
8,, 1 S;, UPOUSBOIUMELA B3AUMOAACTBiEMD JBYX® NPOMIBOIRHHXD Ya-
crus ¢ 1 d (pur. 38).

WckoMEs cocraprdomia sTuxs nepemb-
menin S, , 1 S;,, U0 pascMATPUBAEMOMY Ha-
mpasieniio l, MMeHHO 6 , M 0, . UpEeJCTaBId-
0TH RaTeTH OPAMOYrOJbHBIX'H TPEYTrOJAbHHEOBD
Cb paBHbIME rHnOTEHy3aMU S , u S; M pan-
Tl HHMHU yraamu (Beabpcrsie mapaiieibHOCTH CTO-
f pors). llosromy nepembuienia 6, u 6,  Tag#xe
PaBHH ¥ TPOTHBONOJOKHH JAPYI's APYyry. Tars
EaKB 9TO CIpPaBelINBO LA KamIof Haphl nmepe-
MBIIeHid, npou3BOXMMHXE B3auMOBilcTBieMD
qacTHIh, & TMOIHOe uepeMmbluienie Behbx® dacTump Bcedt cumcreMul MO JaH-
HOMY HANpABIEHID MNpeJICTABIACTH alre0paMuyecKyld CYMMY TAakuXb HAPb,
TO MOAYIUMB TOTH e OKOHYATEXRHHN pe3yapTarTdh: cyMMa Bebxs nepemb-
IeHii BB OXHY CTOPOHY paBHA cyMMB mepemBineniit B Apyrymo, 11U nHade,
arrebpamdeckas cymma nepeMmBluieHiii Bceil cucreMH mapaJierhbHO JIAHHOH
npAMOil paBHA HYIIO.

8.

G,

<)

®mr. 38.

3.

YacTumsl cucTeMn MOryTH OHTH COeIUHEHH BB TPYHIE, 00pasyd 6o-
abe nam menbe cromHHA HepasiBABHHMA vYacTHOH; Hanpumbps YacTHIH
¢, d, e MOTYTH CIMTRCA BB OxBY rpyunmy. Bs sroms cayuab Baumonpbi-
cTBie MEHEJY ODPOCTHMM YaCTHIAMHU, CHUBIIUMUCA BB OLHY CIOWHYW, He
IPOU3ROJIUTE OTHOCUTEIbHATO HepeMbuenia uxb. Taks, ecau YaCTUIH ¢, d, €
CocTaBIdoTs Hepaspbabmyio rpynoy, To nepewbButenix S ; S;, S;, S,
paBEN HYJD. [losToMy BB o6mell cymmb mepembuieniit Bebxb vacTu -
CTEMH COOTBBTCTBEHHOE 4MCI0 Iaph uepeMbuiediii ucuesHeTs; HO. 9% ne
usMBHUTE paBeHCTBa CyMME Nepembuenii ¥b 00% IPOTHBOLLJIO CTO-
POHH, NOTOMY 9T0 KaKh MCUE3AU[lA U3D CYMMEl CIArAeMBIA L enBIenis,
TaKh U Ocraomidcd CIOEHBA NepeMBiieria npepcraBiIdano %4@}3 DABHHXE
U TPOTHBOMOTOKAHXD nepenbmteniii. [lepewbmenia Bebxb qac'mu's 0 HOH
W Tofl e TPYNNH DaBHH MeEILY coG0fi; HO BH TO Xe BpeMd Kamkjiad WU3H
STUX'H COCIUHEHHHX'D YACTUIH NPOU3BOLUTH DABHH %TBH{ HA EamIYI0
U3 9ACTHIH JPYIOf IPyUIE, 3HAYMTH ONATH DABEAGCIBO M IPOTHBONOJIOHK-
HOCTh mepeMbmienift Bs Kamnoil maph He Hapymaercd.

Bosbmens, Banpumbps, cucreMy ¥3b PABHHXD JaCTUIB, COeJHHAEH-
HHX® BB BB Tpynuw: B 1-it rpynonb m; vactums, Bo 2-—m,. Ramyas
gacTUOa 1-0ff IPYOOH COOOMUTH Kamjoil vacTumB 2-i rpyuns BH TeyeHi:



| 148
BpeMeRu T mepemfbmieHie o) m03TOMY i, YaCTHOH 1-0if TPYNOH COOOHATEH
Ka® g0l gacTunl 2-ii rpyuns mepemBmerie
Sani== 0 XX"Mj
Cymma me mepembuneniit BcbX® m, yacTun® 2-if TpynnH pasHA
Sos1 X Mg = 6 X My X Mms.

OGparHO, EKakJad dYacTuma 2-i rpyuns coo6muUTH BH TOTH e Mpo-
MeXYTOED BpDEeMeHM T Eam®Joil vacTuIh mepBofi Ipyunns Takoe e mepe-
vbmenie 0, TOIBEO BB NPOTHBONOJOEHY CTOPOHY; NOITOMY 7y JACTHIB
2-oft Tpynne coo0maTe Eaxgo# vactunb 1-i rpynne pepemBnienie

Sa==0 <M
Cymma me mepembuierift Bebx® m, wacTuupd 1-ii rpynns pasHa
Si,0 X my = 6 X my X my.

Wsp cpaBHenia mepembimeniii o6bux’® rpynns BHEHO, YTO BTH CYMME
PaBHH, T. €.
mq X S],g = My X SQ,l.
A rarp Kakb nepemBlmeHiA ofHON IpymuH OpAMO HPOTHBOUNOIOMKHE

nepembiierians 1pyroif, To odmee nepembmenie 0o6BuXB TpPynIOE BLOIE
OpAMO#, UX'B COEJUHAKILEH, PaBHO HY.IID.

OTOTh BHBOLG HENOCDPEICTBEHHO NDPUIATAETCA W KB cucTeMB 13D 60.15-
maro 4ucia Ipynms, €6 TOK TOJABKO pPasHUNEN, UYTO nepembiienia ¢, co-
06ﬂlaeMbI.ﬂ B3AUMHO OTJJ,’BJIBHHMI/I JacTugaMmy, MOI'YTH OHTH Pas3IuIHLl JTJIA
EQ#®J0d Iaps Tpynns.

Ha ocHOBamiM mpeimyumiaro moayIuMs:
==my X 8,3 == mg X Sgy;
Z=my X Sy =T my X Syy;
Zomg XS, 3= Ma K Sasn; BT, T

Ecau Beh rpynnos pacmosomeHH Ha OLHOE NpAMOH, TO MOJIHOE Ie-
pevbiienie EamjJoil 9acTHIH OTHBIBHOH TPYNNH NpejCcTaBideTd airebpanu-
geckyio cymMy Behx® ed nepembmeniid, coo0meHHHXD OCTAJIbHEIMI g@%-
maM, T. e.

Si=38,5+Sus+- - -+ S
S, =8y,i + 85,5+ - - \ \X\U'
Cyuma nepembmesiit BcBX® 9acTuib Kamloil Ipy B\\\pasﬂa
my X S =my X Si,y +my XS5+ - ;tf%@
mg X Sy =1mg X Sgyy -+ My XSg,3+--- T T. I
Hosromy cymma Bchbx® nmepewmbmieniii BeBXb YacTHIE CHCTEMH, T. e.
my X8y +mg XS, ++ - - +m, XS,
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CIOAMTCA U3D IAPH PABHHXH U NPOTHBONONOKHHXE CIATAEMHXD H, CIB-
IoBaTelbHO, PABHA HYIWO. ;

Tors #e De3yIpTATH NOAYYUMD U IJId CHCTEMH, DACHOIOXEHHON HE Ha
OIHOl UpAMON, & Kakh HUOYLh BB NPOCTPAHCTBB, TaKh EKakb CyMMa me-
pemBuieniii mo KaxoMy JuGO OJHOMY HAOpaBIEHID BCe TAKU CIOKHTCA H3D
Naph PABHHXB M TNPOTHBONOJOKHHXD CIATAEMEX'D.

4.

K5 sroMy e pes3yabTaTy MH DpUJEMB ¥ LPYIEMB CIOCO0OMD BHI-
BOZa, He npuObrad kb TpeNNOIOHEHi, 9TO HEepaBHHA MaccH OTLBIBHEXB
gacTeil cCHCTEMH COCTABIAITD IPYNHOY PaBHHXD YACTHNB, HO HA OCHOBAHIN
TOTO e 3akoHA paBHAr0 B3amMoxbicTBid. [lo sTOMYy BaKOHY CHJIH B3aWMO-
IbiicTBia Memkay KamIol uapol Macch my M M, N0 DpeKHEMY DABHH I
NPOTUBOLOJOKHK, T. €.

i—jfc,d = fd,c"

Bp opus®s u TOTH ke NIPOMEKYTORDH BpeMeHNM, DaBHHE HMIYJIbCH
STHXB CUAB BO30OYILATH DPABHLA KOIMYECTBA NBUKEHIA

mc X vc,d = md X ud,c

C'h TPOTUBONOJOMHBIMUA IO HaﬂpaBHeHiIO CEOpOCTAMHA Vg U Uy e Touno Tak-

#e OYLYTH DABHH W HPOTUBOMNOJOMHK KOJAMYECTBA JBUKEHiH, BO3OYHEIEH-
HuA B3auMoxbBicTsieMs THXB e YaCTHOH CB OCTAJILHHMU MaccaMu M BCBXB
Maceh cucreMbl BooOme. Tarkums o6pasoms o0mad cymMma BeBx® Eoau-
9eCTBD JBUKEHIA BCBX'P MACCh CHCTEMH CIOKUTCA M3H NAPH PABHHXD Cla-
TaeMEX5 CBh TPOTHBOMOJOMKHREIMU 3HAKAMUY, :

OT0 PaBEHCTBO ¥ NPOTHBOIOIOKHOCTH. COXPAHANTH CBOE 3HAUEHIE H
BB TOMB cIydYah, Korma Macchl CHCTeMH #;, Mgy... PACHOIOXKEHH He HA
OJLHOI TpAMON JUHIM, & NPOHUBBOARHO BB mpocrpaHcTBb. laa onpexbaenia
IBUEKEHIA CHCTEMH 10 KAaKOMY au60 onperhbienHOMy HanpaBIerio, HY#KHO, KAk
M BB OPeNRIyLeMb BHBOJNB, B3aATHh upoeknio BehXb ckopocreil Ha 3TO
sanpaprerie. Tarkb Kakbp Jad o0BUX'B YACTHIG KamIOd naps OTIBIBHO
YUJH MEEJLY CEODOCTAMH » ¥ UXE NPOCKIIAMA ¢ PABHE, TO TPEYI'OIbHUKH,
HOCTPOEHHHIE HA ITUXBH CKOPOCTAX'B ¥ ¥ w, HOJNOOHH, U IIOTOMY

wd,c : Wea= Vg, . Oe,dr 0@
[Moaromy BMbBCTO paseHcTsa /Q% °
M, Vg = Myslla, 4@/’
NN
UOJIy4YUMB A

A\
SO SN
”zc . %c’d——md- wd'c. ‘Q\‘\)\y

7

SHAYUTH PABEHCTBO KOJMYECTBD JBUKEHIA H@ymﬂca.

To e camoe moaysums u JI4 BeBXB JPYIrUXs Naph KOJAHIECTBH
neuxenia. Takps Ear®d Beh craraeMbsa CKOPOCTM KamIOX YaCTHUILH

wm, We,p Wegsee:
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HAOpaBIeHH MO OJLHON WPAMOI, TO MOJHAHA CKOPOCTH KaikJOH YACTHUIIH DABHA.
axrebpamveckoil cymMt BeBX® caaraeMHxb cropocreil. Beabjcrsie e npo-
THBONOIOMHOCTY CKODPOCTeHl Ka®ION HApH o00was amedpauveckasn Cymma
6CHZD KOLUMECTIBY OBUINCCHIA BCILLD MACC CUCEMBL, OMD ONUCMEIA 6HY-
MPEHHULD CUND, PABHA HYMO.

Bs sroMm Bunh BHpamaeTcsa OOHEHOBEHHO 3aKOHB IBiCTBiA BHYTpEH-
HUXP CHJIB; OYEBUJIHO, BTO BHpAKEHie TOXKECTBEHHO CH NpPEEJIe BHBEJECH-
BuMB. CBb TeuenieMs BpeMeHH JBHEKeHid HanpasieHie nepembleHid H cko-
pPOCTH JACTUI'B CHCTEMH MOryTs MbHAThCH; Beh BTU BHBOIH OTHOCATCH Kb
IPOMEEYTKAMD BPEMEHH CTOJIh MAJHMB, YTO BB TeUEHIH WX HALpABIEHIH
nepemBiuienia coxpamdoTred. 14 BOBHXE HaupaBleHill JBUmEHIH U cOOT-
BBTCTBEHHO JOBATO NPOMEAYTKA BPEMEHH TOTH Ke B3aKOHB, 10 THMB e
NPUYUHAMD, COXPAHAETH CBOIO CHIY.

II. lentp®s uHEpUin.
1,

PaBeHCTBO ¥ TPOTHMBOMOJNOKHOCTH lepeMBIIeHifi YaCTUIB CHCTEMEE
HoJs BIiAHieMB B3auMOjbiicTBiA He TOIBEO HE JIONYCKAETH CUCTEMY V]1a-
IUTHCA OTH JaHODaro Mbera BB Kakylo aubo OIHY CTOPOHY, HO Jaike H3-
MBHUTH cpejHee HoxoeHie BH npocrpaHcTsb. Be ciyuab BlaumMmonmputsa-
raTedbHHXB CUAB JAaCTUIIN CHCTEeMH comntuch OH BB OxHO# TOYkb mpo-
CTpaHCTBA, U 3aTBMB, OPU BCEBO3MOKHHKH NMepeMBINEHIAX's CHCTEMHE HOND
BIigHieME BHYTDEHHUX'B CHIB, CyMMa nepeMblieHill YacTUI'B BB OJLHY CTO-
pPOBY OTH TOUEM CXOJa Beceraa Oyupers passa cymmb mepembienriit B® 1py-
TYIO CTOPOHY.

Tars, sanpumbBps, ecan cucrema COCTOUTH BCErO M3b IBYX'H paB-
HEXH YaCTUIh, OHDB comumes OH NOJNB BIiAHIEMD B3aAUMHAATO. NPUTAEKEHIA
Ha cpeluHB npamoi, UXb coepungomedl; v sarbmb, BH cayuad yraleHia
YaCTUIh APYI'P OTH IDPYyra UOLB BIi#HIEMD B3aUMHATO OTTAJEUBAHIA, ORDB
BCErJa VAAIANMCh OH Ha DABHHSH DASCTOAHIA OTH HTOH TOMKM CXONA.

TaguME 06pa3oMb TOYEAa CXOJMa YACTHI'H NPENETABIAECTH CBOETO DPONL
IleHTPH CHCTEMH, BCEIJa OCTAOIIicd BHYTPH KOHTYpAa, HDPOBEIEHHATO Ye-
pe3b EpaliHid YaCTUIR CHUCTEMH DM BCEBO3MOKHHXD JBHEKEHIAXD €d 0T
pbiicrsia BEyTpeuHHX'b cuab. [loxoikenie sToro memTpa onpexbiaercd nep-
BOHAYAJBHRMDE PACHOJIOKEHIEMD YACTUI'h CHCTEMEL. ”

HaI/IlLeM'L CHavYajJa INEeHTPD np}momnenﬂon CUCTEMH 3B Il (ﬁOJlB-
HAro 9ucia paBHRXD YaCTUI'B. Hoxoxenie >THXB YaCTUI'D 0 JAAEeTCH
Pa3CcTOAHIEMD HX'D

Ty T2yeo.Tn XjA
o\\\
0TH Kakofi Iu00 HAYAIBHOH TOUKM DPAMOR JMHiM MXE PACHONOEERif, IO KO-
TOPOil HAUDABIEHO uXB BiaumMopxbiicrsie M MXB ne]
OPUTATATENBHHXD CHID MekJy dacTUmaMu H 0 peﬂHTCTBeHBaI‘O X'B
cOIuxenia on’s comauch 6 BH HBEOTOpOi cpexBei ToukB Ha ToOil ke mpda-
MO#I, OpOAJA COOTBBTCTBEHHHA PA3CTOAHIA

S1y S2,4.08,.
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HosToMy ofmiee moxoxeHie WUXB M pascTodHie z, OTH TOH &e Ha-
YalbHOH TOYEM ompenbirgerca cyMMOK0 UPERHArO PA3CTOAHIA M COBEPIICH-
Haro nepembuenid, T. e.

1 + s =Xo; X2+ S =05 ... %, + S, = %o
Tars kar® arredpaudeckad cymma Bchxs mepembimmeniii
C T - o R e 0

COBEPIIEHHHX's MCEINUUTEIBHO NOLH BIidHieM® B3auMojnbiicrid, paBHa
HYJ10, TO, cibioBaTelbHO, CyMMa UpEeRHUX'D pascrodAHIl BcBX® dYacrums
paBHA cyMMB HOBHXB, T. €.
Zitagt. AT =2+ 2+ - -+ Zo = Zo.N
Orcoga
_$1+x2+"'+xn.
n

Zo

CabpoBaTenpno pa%c'ro;mie TOYEH CXOJa YAaCTUO'h CHUCTEMH NOAD Bii-
AHieMs B3aUMHAI0 NPUTAKEHIA PaBHO cpejlHEH apneweanecnon BeauuuHb
pascrodnia BebXb eIUHUYHHXD YACTUND ed.

Pacxoxace oTh 5TOro meHTpa IO BiuiAHIEM B3AMMHAro OTTAIKH-
BaHifA, U JBUTAaACH 3aTBMb B0OOIIE MONH BAiAHIEMB KAKUX'B OH TO HHU OHIO
CUI'b PaBHATO M IPOTHBOUNOJOKHAIO B3AMMONBHCTBIA, YACTUIH COBEPHATH
COOTBBTCTBeHEHA NepeMBuieHid

! ! !
S1; Sy S,

[TosTomy HOBHH Pa3CTOAHIA YACTHIG OTH TOH Ke HAYATBHOH TOYKH
OyLyTD
2y =z +5; a=wxt5h... 2, —a, 14,

Taxp karsb aiaredpanmueckasd cyMma nepeMbmenii

si4se+- -
0 OpexkHeMy paBHA HYJIW, TO CYMMa pa3cTOAHIA HOBHX®D MNOJ0&EHIN Ya-
CTUI'P NONEHA OHTH paBHA CYMMB IDpEEHUXE PAsCTOAHIH, T. e. £

x'1+x'2+. 5 .+x'”=x0—[—x0-]—. ; -+Z’0=$| + x4 - -+
€@
Beabxersie sToro pascrosHie cpeiHeid TOYKM cnc'"emu,g&}% men1pa,

OCTAaHeTCd TO e caMoe, HMEHHO Q\\azgx
AN
O N\
ittt mtmt. R
et i
n %Q =

3HAYUTH TOYKA CX0a YaCTUOB CHCTEMH, €d IeHTDDH, OCTaHETCA HEe-
NOABHEHBIME.

[Ipu npou3BOIBHOMD PACIONOKEHIM YacTHIOB BH IpocTpaHcTBb mepe-
whIleHis WXF HaOpaBleHH B DasHHA cropoHH. [losromy xaia ompexbremis
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00IMUXF CBOUCTBE JBHKEHIA CHCTEMH pa3cMaTPUBAETCA, KAKh MH BUxBIH,
JBHEeHie ed 10 KamXoMy HampasieHio orxbismo. CoorBBTCTBEeHHO 3TOMY
NOJOMKEHIA YaCTHINF CHCTEMH M CpellHeHl TOYEM ed Heo0XoxuMo ompexbh-
JATH paSCTOHHiMPI UXb [0 TOMY e HaNpPaBleHiD, OTH OLHOH MepUeHIUKY-
AADHOH KB TepeMbIIeHiAMD MIOCKOCTH.

Horo®UME CHCTEMA COCTOHUTH U3 7 pa.BHBIX'B qac'rmn yllaJIeHHHX'B
0Th NMJIOCKOCTH Y7 10 TepuneH uEYIAPHOMY HaHpaBJIeHlIO Ha pa3CTOHHlH
L1y Xoyeee Xy

Bt cryuad B3auMHONDUTATATENBHHEXD CUIB, YACTHIH COMLINCH OH BB
OJXHOA TOYEDB, COBEpIINBD HepeMBueHia

.
Sy SayeeeS,.

Illepevbmenia 5TH, Eakbp y&ke CKa3aHO, He MepOEHIUEYIIDHH Kb
IIOCKOCTH 7Y, He mapalielbHH NDAMREMD DPA3CTOAHIAMD z; NOITOMY IIA
onpexbnenia mambHeHill 5TUXD pascToAHill HY&EHO B3ATH COCTABIANILIA mIe-
pembuienia Broap z

el AR 6

n

Torxza obniee pa3cTodHie YACTUIH OTH IIOCKOCTH Y Z, BE HOBOMB UXB
N0JOMeHin, Bb TOYKDB €X0la, PaBHH:
Zy = Z; + 0, =x2+62=. i

Hepenbmenia 6 uMB0OTH To e CBOACTBO Kak® M MOTHHA mepeMBuieHid
0TH KBicTBiA BAYTDEHHUXT CHIB, T. €. aire6paudeckas CyMMa UXD DaBHA
HYJIIO

Gl+62+' . '+6n=0.

HosToMy cyMMa pa3CcTOAHIA 9YacTHUNB OTH IIOCKOCTH Y7 He uaMb-
HHUTCH, T. €.

Zot+ o+ ot zp=n2 =2z +2 +... } 2,
Orcojla pascTodHie TOYEU CXOMa OTH IIOCKOCTH ZY paBHO

'+ 2+ S+ T
n : 5@“

L=

4 AL
Ecam vacrumm pasoiiiyrcs mojh BIiAHIEMD B3auMOABHACTBI Q%ﬁ paz-
HHA CTODOHH, TO BCe Taku alredpanyeckad cyMMa HXB Depe emiii 1o
AAHHOMY HANDPABIEHID, KAKD BUJHO U35 UDeIHAYIIAro, pa 1eTh HY.I0,
¥ NOTOMY CyMMa HOBHIXB Pa3CTOARifl YacTHIB OTH MIOC ctu YZ ocra-
Hercda Ta e, 4To u Onna. IosTomMy um pascrosnie nea@p%m IJIOCEOCTH
Z, ocramerca 0esb usMEbHeHid.

Cucrems B3auMogBicTBYOIUXE THIB, cvm\é}‘\ﬁymmm BB mpupoxrs,
COCTOATH BOOOMIE H3H HEPABHHXB MacCh. Ho, Eakb Y#Ee CEa3aHo, 5TH He-
PaBHHA MaccH XBiCTBYIOTH APYr's Ha JIPyra Cb CUJIAMU DABHEIMM U -NpA-
MO IPOTHBONOJOKHHEMM, KAED U PABHHA YACTUIH; 0O NPEIHIYIIEMY MOKHO
UDUHATH 3TH MACCH 3a IDYNNH W35 HEOAWHAKOBHXD YHCEND DPABHHXD Ua-
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-cruns. Takad cucreMa NIpefCcTABIAET® JIUIIb YACTHHI caydail CHCTEMH H3B
OJMHAKOBHIX'> JACTUIh: PAsHUNA TOJBKO BB TOMB, YTO KaKI0€ M3H Cla-~
TAeMHXB HepeMbineHii ¢ BXOZUTH BB 00y cymMmy Bchbx®  nepembierii
BCEX'B YACTHIB CHCTEMH CTOIHKO Pasdb, CKOJbKO eIMHUIHHXD YACTHIH 33-
EI0Yaerca Bh coorsbrersemHoil rpynnob. Tars, ecaum BB ojHOE Tpyumb my
GaCTUN'h, BB JPYroii—my,, X T. X., T0 cymMa mepembmeniii Bchbxb vacTumh
1-0#t rpynum—paBaa m, .0, 2-0d I'DYUIOH. 7,.0, X T. I.

Ho sro, kaws Mu Bupbiu, He usMBagers 0o06maro cpoicTsa CYMMBL
pchx®s mepembBuiemiii Behbxbs UacTHIB cucTeMH 0T AbicTBid ed BHyTpeH-
HUXD CUJIB; TA CyMMa DaBHA HYJIO, T. €.

m|6[+m262 "l"'"/ 6——0

[epembimenia wacTuils cucTeMsl MSMBHAOTH HA CBOIO BEJIMIUHY pas-
CTOAHIA YaCTUI'h OTH HAYAILHOW IMockocTu ZY. Taks, ecim 10 Depemb-
IIeHIiA Pa3CTOAHIA COOTBBTCTBEHHOH TPYHNIH YACTAINB OTB HIOCKOCTH ZY
OBLIU

Bis Layeeo Ly,

7o nocarb mepewburenia sTH pascToAHIA GYILYTDH:

Zy+05 Z,+0y5... 2,+0,.

Ho ecanm anxreSpaumueckas cymma Bcbx® mepembimeniit Bebx® yacTums

‘CHCTEeMH DaBHAETCA HYJIO, TO U CyMMa pa3cToAHil BeBXB dYacTUNB OTB

II0CKOCcTH ZY nommHa ocTaThed 0ess usmbHenia. o mepembienia sra cymma,
Pa3CTOAHIA OHIIA

My 2+ Myt - -+m,x,.
MMocas mepembimenia ona 6ymeTs

my (21 + 6, ) + my(z, +6,) +- - -+ m,(z, + ,)
uin
(myzy 4+ - -+m,z)+ (m6,+- - -+m,0).

Tars kar® BTOpadA TIpyIOa CIATAEMHXB HTOH CYMMEL, IO JOKA3aHHOMY.
paBHA HYID, TO, CIBIOBATENHHO, CYMMa pasCTOAHIH Bc'hx'f, YaCTUIB %m
ImaockocTd ZY pbiicTBurelpH0 HEe uM3MBHAETCA.

Bs gacraoms cnyqa'k ecan 03HAYCHHHA nepem’hmema qacmﬁ? mpo-
MCXOJATH NOAD BIiAHIEMD B3aUMHATO NPUTAKEHIH, [0 BCTP%( X5 BB
OJLHOH TOYEB, TO pascToAHIA BCBXB BHTHXD YACTHID OTD JoexocT 7y
cibaanuch OH PABHEIMHU, HMEHHO \\ &

\
Z + 6\ =%Zo; &y + 0, =o;- + -, +G W

U TOTJa CyMMa pascTofHiI# BehbXb vacTun® pa,BHﬂJI}cbé%
my (2, +6,) +my(wy + 6,) ++ - - +m (2, + 6,) = m 2o + ma%o+ - -+ m, o

[Ipununasn ¥5 pasciers BHBELSHHOC ¢cBOficTBO CyMMH nepeMbeniii o,
TOXYIUMB:
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m]x|+' ¥ __I_m’;xn_"—.(ml—l—mz_l_' 7 '+mn)x0'

Orcooa HafiieMs pascrodHie TOYRM CXOLA 9YACTHIG, T. €. LEHTPA
CHCTEMH, OTH ILIOCKOCTH ZY

1 _ @ maxt M Zn
T m At my A -

Tarkd KakD YUCIUTEJb NpEJCraBlieTd CYMMY NOepBOHAYAJIBHArO paz-
CTOAHIA BCBX's JacTUIB OTH HAYATBHOM NIOCKOCTH, & 3HAMEHATEIb—YUCIO
BcBXb vacTUOBd BB cucreMB, To, crbroBarelbHO, pa3cTOAHIE NEHTPAa X,
PaBHO, Kak'’h ¥ Npedkle, cpejHeil apneMeTnueckoil BeaMYUHB pascToAHi
BCEX's €IMHHYHHXD YACTUIb OTH TOH e MIOCKOCTH.

Honomenie Touku BB mpocrpaHcTsb oupexBiserca Bumoxnt pascrod-
HieMB ed OTH TPex’s B3aUMHO HEepPUEHIUEYIADHHXE miIockocreid. Ho xoka-
3aHHOE CBOICTBO IepeMBHIEHIA CHCTEMH OTHOCHTEIBHO OJHOH OPOUBBOJIBHOM
IJIOCKOCTH 0Y€BUJHO COPABEIIMBO M IO OTHONEHI Eb IPYTHUMB IIOCKO-
cramb. [losroMy, 0003HAYMBT Pa3CcTOAHIE YACTUIH CHCTEMEH OTH BTOPOI IIOC-
kKoctn ZY, nepuesIUKYIAPHOH KB nepsoil, GyksaMu

Yy yz.-.?/”

¥ ors Tperheil miockoctd XY (mepnesiuKyIAPHON KB 06BUMD 0CTAILHEIME)
OyKBaMU

By /'32,--.%”

HOJAYYNMB HONOOHHA e BHDAKEHIS NIA DPA3CTOAHIN NEHTPa OTH ITUXD
naockocrein ZY nu YX
_mY Yyt M Yn

my +m2+ R T

Mm%y o My Ba
Zo_: L]
nhy +m2+"‘+mn

Beb sTu BHBOJAH ¥ BHpakeHid 00KA3HBATH, YTO OPU BCEBO3MOMk-
HHXD DepeMBIIeHIAXs CHCTEMH MCKIOYUTEIFHO NOAB BIiAHIEMB pPaBHAIO
U OpOTHBONONOXKHATO B3aUMOXBiicTBIA ed WACTHIB CpELHAA TOUKA CUCTEMH,
TOYKA CX0Ja ef YacTHNh, OCTAHETCH HEIOJBUKHOK; YACTHIH KE uepe@@y
mMaTCA JUIIH OTHOCATEAHHO 5TOH TOUkM. Takum®b 06pa3oMs oTa TO‘IR&§06-
JajaeTs ONHUMD M3B CBOMCTBG MHEpIid, W LIOTOMY HA3HBAETCA @pom&
WHEpIid. € QZ

/,«

Iipod. II. Pans-deps- Daus ‘K%Cnﬁ).

x/»
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COXPAHEHIE u TMPEBPATHMOCTD dHEPTIH.

(IIpodorscenie™).

II. 3akoH® 0Ma.

§ 84. Rorya Toxs ycraHOBU.ICH, 4epe3b Kamjioe momepetHoe chuenie
mbuu nporekaers OJMHAKOBOE KOJMYECTBO diaekrpuuectsa. [lo Kampomy
OJHOPOJLHOMY MPOBOJLHUEY TOKB WAETH €O CTOPOHH O00ABNIATr0 HNOTEHIiaxa
BB CTOPOHY MEHBMIAr0, JJAEKTPUUYECKis CHJAK MPOUBBOAATEH [PH BTOMB I110-
JoxuTeIpHYI0 padory. Padora sTa paBHA KOIMYECTBY [POTEKAIMIATO DIEK-
TPUYECTBA, YMHOKESHHOMY HA DA3HOCTh MOTEHMIAJOBE HAYAJIPHOA M KOHEU-
HO#l TOWYeKs, T. €. Ha OajeHie HmOTeHIiala Ha BToMb mporoxaukb. Padora,
npou3BojudMad BB 1 cek., paBHA curb TOka, yMHOKEHHOH Ha majeHie mo-
renniana. Haswgas a1y padory 6YEBOil 7, cuay TOEa—OYKBOM J, IOTEHIIaJIEL
HAYaJbHOH W KOHEUHOH TOUERB—OYKBAMU v U vy, HNOIAYIUND T = J(v—uv;).
Pabora, upoussojuMas Bb 1 cek. HAa UPOTAKEHiM BCBXB IPOBOLHUKOBS,
pamHa cuxb Toka, YMHOEEHHON Ha CYMMYy HajJeHill NoTedUialza Ha UPOTH-
#eHiu BCBX'B UPOBOJHUKOBH, MIAM HA DIEKTPOBO30OYIUTENBHYIO culy mbiu
(§ 83). Hasunpasa paoory Oyksoit T, prexrTpososGysuTensHyn cuiy—OyEBOiL
E, nmoayaums

T = JE.

§ 85. I'unomesa Oma. OcCHOBHHE 3aKOBH JBUEERid oupelBIdoTs.
orHOmenie MaTepiu Kb ABicreio cuiab. logunEALTCA-IN 3TUMB 3aK0HAMD
axerrpudeckia MaccH? ComabHie Momkers BO3OYHIATH TOJIBKO 3aKOHD MHED-
min. O6najaeTs Ju sJIeKTpuuecTrBo WHepnieii? MH He MoKeMD ellle KaTe-
ropuuecku oTBBTHTH Ha BTOTH BOUPOCH, OLHAKO 00JALAEME Yie 3aKOHOMB,
EOTODH# X0T# ¥ He pbmaers ero, Bce e NpOIUBAETH Ha Hero HBEO-
TOpei cBbTB. Or0o—3akoEs OMa, miId Jekamasd Bb e€ro OCHOBAHIM TaKb Ha-
3EIBaeMad sunomesa Oma. ITa TUNOTE3d 'COCTOUTH BB TOMB, HUTO Kosuue-
CMBO 9NEKMPUMECTNEA, NPOMEKAIOUICE Uepe3d EOUHUUY NONEPEUHAI0 CIUEeHIA
nposodnura (UIH, 9TO TO e, CKODPOCTH JIBUKEHIA DIGKTPUUECTBA) NPONOP-
" ULOHAIBHO ONUCMBYIoWer: 65 IMOMD MWBCMN daekmpuneckors cuan, Upu 1bi-
CTBIM CHJH HA MaTepilo, CKOPOCTh, BOOOWIE K I'OBOPA, B3aBUCUTE KaKb OTB
BEINYMHA CHUJH, Takh U OTH BpemeHu jbitcTsida. 910 cabiucrsie Hé&.
unepniu. llosromy rumoresa Oma, uporusopbuamad sToMy cabicrii,o
TUBOPBYMTH, MOBHIUMOMY, M CAMOMY HAYaly WM YEA3HBAETS, -3
decTB0 He uHEpTHO. OxHAKO HBKOTODHE CIydaum JIBUEKEHIA (KHOBEHHOM
MaTepid HABOAATH HA MEICAb O BO3MOKHOCTH npnmnpemﬂ\\vm” loressl Oma u
wayaia unepniu. Jomajxb, Be3yumas Boss paBEOMBpPHO 1O *pmmon rOpPU30H-
TaIbHO# J0pOrd, MOMEHA Bce BpeMd YOOTpeOJATh y(%@ Ro'ropoe 0JLHAKO-
HEe c000MaeTh BO3Y YCKOpEHiA. ITo ycuiie JOJIEKHO, TbMp  Goxbme,
ubMB 00JRIIEe CKOPOCTH JBUkeHid. OXHAKO OTCIOJLm crbryers, 910 BO3B
He ofrajaers MHepiiedl, moromy yro ycuiaie uxers 3ixbcr He Ha mOAJEp-

* Cm. ,B. 0. ©.¢ e 217, 218, 219, 220, 221 n 222.
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“ikaHie COOOMEHHOH BO3y CKOPOCTH, KOTOpad COXpaHAETCA N0 HHEPIid, a
BcemBio Ha mnpeonorbBamie conporuBieniit. Temepp Jerr0 AONYCTUTH, UTO
MOTyTH OHTH Takid CONPOTHUBIEHIA, KOTOPHA KAKB Dash NPOMNOPIiOHAJEHE
IEepBO# CTEeNeHUW CKEOPOCTH; TOrAa M cuJa, HAymiagd Bcembio Ha mpeojo-
nbHie HTMXE CONDOTHUBIEHIH, NOJEHA OHTH NPONOPIIOHAIRHA CEODOCTH,
Hrars, runoresa Oma MoxeTs OHTh MCTOAKOBAHA KaKh BB CMHCIB oTpu-
maHid WHEPTHOCTH BIEKTPUYECTBA, TAKD ¥ BB CMHCIB, TONYCRAOIEMD DPH-
.MUpeHie ¢b YTHMD HAYAIOMB; TOIBKO BB lHociBraeMs ciydsal — BB 3TOMB
OrpaHVYEHIN ¥ CKa3HBAaeTCA 3HaUeHie TI'HIOTe3H — HeoOXOJLUMO ILONYCTHTE,
Y10 HIEKTPHYECTBO NPHU IBUKEHINH 110 NPOBOLHUEaMB, BCTPBUYaETHs BB HUX'B
-CONpOTUBIEHIe, NPONOPIiOHAIRHOE CEOPOCTH JBUEerid. CymecTByoTh AB-
JeHisA, KEAKD KOJeOXOMifica paspars xefiieHckofl OaHEH, KOTODHA, MOBU-
IMMOMY, He MOIyTH OHTh MHAYE OOBACHEHH, KAKH HHEPTHOCTHIO DIEKTPH-
“gecTBa; OJHAKO HeNb3d CKa3aTh, YT0OH HTOTH B3IJIALG CTAXh TI'OCOOLCTBY-
O AMB.

§ 86. 3akows Oma. UTak®s, uo rumoress OMa KOIMYECTBO HIEKTPU-
4ecTBa ¢, NpoTekaoliee BB 1 cek. Yepess 1 EB. caHT. nouepeyHaro cb-
YeHid NPOBOJHUEA, IPONOPIIOHATLHO BIeKTpUYeckoil culb 7, pbiicTBymolmei
Ha EJUHHEIY HJIERTpUYecTBa, NOMBIIEHHY BB 9TOMB chueniu. Ecau BB Lpy-
rous chbueHium mporeraers wepesb 1 KB. CAHT. ¢' eIUHHID DICKTPHIECTBA,
‘a cuna, ybiicreyomada BB 3roMb chueniw, pasHa f', To mo rumoreshs Oma

(2B f’ i
e RIS e
g q
OTHOmeHie é, IOCTOAHHUE JJIA OJHOIO ¥ TOrO e NPOBOJHUEA, HPel-

-CTaBIAETH CONPOTHBICHIE XAaHHATO IPOBOJLHUEA KAEIO0N. efuaunmb mpore-
KalIAro HIeETPUYECTBA ¥ HA3MBaeTCA YIBIGHHMB CONPOTUBICHIEMB €ro
pemecTBa. QdosHauuMB ero Gyksoit ¢. Torxa

0gs __oJ
[=og== 5o
S £

Takp Kakb J = ¢s, rAB s— maomanp chuenid.

Buabaums wacre nbom, mpecTaBAA0IY0 OLHOPOLHHI IPOBOXHUKD,
uMbomii mo Beeir yiumab oxmmarosynw mromars cbgenia s. Jaa rakoro
IPOBOJHNUEA [ ecTh BequunBa mocrogHHAd. Kcau IanHA IPOBOJLHUEA paBHA [,
T0 pabora Opu NepelBUEEHIN e [UHUIIE DIEKTPUIECTBA 110 STOMY HPOBO

paBHA ﬂ—-o-l— dra pabora JokHA OHTH paBHA PA3HOCTU I}@%ﬁma-

-JIOBH Ha KOHIAXDB 9TOrI'0 HNPOBOJXEMEKA. 00603H29UMB HO’PGHH]&JIH\@ Havalb

¥ 35 KOHIIE MpOBOXHUEA COOTBBTCTBEHHO Yepesn v u ;. Tor,

\
v—; = \\\\ \N

v—v =20 ESE’ um J =

l 5 2
- “0603HATUMD % OJHOH OYEBOH #; 974 BeIWYMHA HASHWBAETCA CONPOTUBIE-

. V—; 5
miems npoBoxmauka. Torga J=——- Pa3o0beMs BcO ObIp HA MOLOOHHE
r
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\
UpOBOJLHI/IHIzI. [Toxomums, yro BeA Mhub (qmr. 39) pacnajaeTed HA 5 TAKHXD -
qac'ren u3p KOTOpHX'L u3 OJXHOPOXHK, TOYHO TAKMKE
Geat W,z L) AR O003BaYNMD NDOTEBHiadn BH Havalbu kKoHIDB .
 #2R

V7 1”% Ka#oil yacTu BB nocabrosaTeabHOMD HOpAakt uepess
5 3 U, Vg, V..., IPHYEM OJMHAKOBHE UOTEHIiaJIn 000-
g v, SHAYAIOTCA OJHUMD U ThMB e 3HAKOM'B, HAUD. 1O~
g 4 v, TeHIiaJH BB KOHNDB 2-ii u -Bb mavyaab 3-i yacrei,
EKOTOpHA oxHOpolHK. Conporunienia uacreidi o0o3HA-
®ur, 39. 9UM'B N0CABLOBATENBHO YEPE3® 7y, ¥g, ¥'s..., CUIY TOKA
—uepess J.

Opunbasaa BHBefeHHYD BHIIE POPMYIAY KO BCEME 9acTaMBb, HAHIEMB: .

Uz Pix i melommlas Vs 040" Usirslo i ?)5—1)7.

J=
4| 72 73 7y rs
Orciona
;! +0s—vgtvs—0stvs— s+ ve—17,_ (V—07)+H(ve—01)+(v5—24)
Y1 ttaan laies 2y 1 15 i e e e Vo

Yucaurterb paBens dJekTpoBosdyiurersHoll cuab mhnu (§ 83), a 3mavena-
TeJb, CyMMa CONPOTHBIEHIH BCBXH NPOBOXHUKOBH, HA3HBAETCA CONPOTHB-
Ieniems Bceil mbmu. OGosmauums’ ero Oyksoit R. Torza

E

T=1%

910—3ak0HB OMa.

§ 87. BuBelleRHHA paBeHCTBA Ta0Th HAMB BO3MOEHOCTH COCTABUTE:
goxbe Toumoe momaTie 006 maMbmeminm moreHmiaza BB mwhnu. Taks KaKkb
najJenid moTeHIiata Ha npo'rﬂmeﬂm OTIBIBHHIXD IPOBOJIHUKOBD, W.IH ga-
cTeil NpPOBOIHUKOBRH, NPOMNOPNIOHANBHE CONPOTUBJIEHIAMB DTUXBH uacTed, TO -
NMOTeHNials najaerTs OncTpBbe Ha THXEH NPOBOLHHKAXB, KOTOPHE MpENCTAB-
X410TH 0oNpIIee cONPOTHBIEHie HAa KAXIYD eIWHANY Aiauasl. Kcamw O BB
EakOMB Ju60 MBerh mbum MH BBEJH DPOBOIHUEG CH OYEHH OOJIBIIHME CO-
NPOTUBJIEHieMb, 3HAYUTENHHO IPEBHIANIUME CYMMY CONPOTUBICHIN 0CTANb--
HHXB vacreii mbmu, To majenie moreAmiata HA OCTAIBHHXD YACTAXDH HOUTH
He Ono OH 3aMbBTHO, a majeHie Ha UPOTAKEHIM TAHHATO NPOBOJXHUEA OKl-
0 OH TOYTH DPaBHO 3IeKTpoBo36yauTenrHO cunB mbnu., [pexbapHuil %f
9ail IpelCcTaBIdAeTh PasphBb IBOU, KOTJa PA3HOCTH NOTEHNIaJOBH H
IBIEHEHXE KOHIAXB paBHa HIEKTPOBO3OYLUTEAbHON cunb, a Ha @

U35 MPOBOJHUEOBD HOTEHIIANH LOCTOAHEHE. € QJ

III. IpeBpamenie dHEPrid TOKa BB TEILIOTY n\f)&v aTHO.

O \\\
§ 88. 3axows Jocayan. Padora SHeRTpmecmx%z i TOEA HA npo-

TAKEHIH OJHOTO NPOBOJHMEA paBHA T =J(v—y, ), WIH, TaKh KAKB. .
y/ Sak A |

R
HOJYIuTs PaloTy Ha OpoTAmeniu Bceil nbuu:

=T : |

=J, 10 v—v;=JR u 7=J’R. logo0EEND e 00Pa3OMB MOKHO -
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Eecan 6aTaped npocTo 3aMKHYTA4 UPOBOJOKOi, TG BCA padoTa SIEKTPU-
YECKUX'H CHJIB UAeTh Ha mpeojorbsamie coOupoTHBIEHiA NPOBOLHUEOBH. B
9eMB COCTOMTH 9TO CONPOTUBIEHie, MH BB TOYHOCTH HE 3HAEMB; HO OHO,
mof06HO OOHKHOBEHHOMY TpEHiI, BelleTh Kb PAa3BUTIO TENmIOTH; T. e. 31BCh
IPOMCXOJUTH BB OKOHUATEJABHOMD Dpe3yabrTaTh mpeBpamienie sIeETpHUECKON
HHEPril BH TENJOTY, XOTA IPOMEXYTOUHHRA CTAJLiM HTOr0 nponecca HAMD
HeuspBeTHE. Iloatomy xosuuecmeo menaomuvr, passusaemor 6 410004 wacmu
YN, TPEJCTABIAETH IKBUBATEHTD DPAOOTH 2.IERTPUYECKUX's CUIB, U cablL.,
NPONOPYUIOHANOHO KEAOPAMY CUIL MOKE U 0L PASAUUNBILD NPOBOOHUKOED
00HOTE w MOt dice UNNYU NPONOPULOHAIYHO UTD CONPOMusIeniams. IoaTomy,
€CI¥ BBECTH BB IBIb OYeHs GOJIBIIOE CONPOTUBIEHie, TO BH HTO# YACTU
6y1eTh pa3BUBATHCA HAUOOJIbIIEe KOJAMYECTBO TemaoTH. O4eRb ToHEKAA ILIa-
THHOB2A NIDOBOJNOKA, YroJbHAA HUTH, MAM TOHEI cJ0if BO3LYyXa MeEILy
yruamu BB npudopd jpaa BouaproBoit Iyru npepcTaBifnTs 00JBIIOE COIPO-
THBJIEHIe TOKY; HA HUXD Da3BUBAETCA O00JHIIOE KOAUUECTBO TEIJIOTH; 4
TAKD KAaKB TENIOEMKOCTh X Mala, TO TeMIepaTypa MXb NOBHMAETCA IO
HakaiuBaHia. Ha sToMs ocHOBAHO »iaekTpuueckoe ocpburemnie.

§ 89. Asaenie Ileavmrve. Ha uporamenin BchXb UPOBOJHUKOBE DIEK-
TPUYECTBO JBUKETCA CO CTOPOHH OO0JIBIIATO NMOTEHIiaka BB CTOPOHY MEHB-
WAro, U BIEKTPUYECKid CHJIH TDOU3BOXATE MOJOKUTEIbHYD padory. Ho
npun mepexont ¢b OJHOrO NPOBOLHMKA Has IPYyrofi, Bs Mbcrax® NpUKOCHO-
BeHiA, Bh KOTOPHXH NOTEHIiaJh MHOBHIIAETCH, DIEKTPUYECTBO JBUEKETCH CH
MEHBUIATO NOoTeHIiaza Ha (0JBNIiA; caBLOBATENIRHO SIEKTPUIECRIA CHIB APO-
‘M3BOXATH oTpunarespHy pabory. [loromurersnyo pabory mnpoU3BOLATS
31BCh CUJIBL, KOTOPHA MH O00bACHMIM cedh pasHOCTAMH BE HPUTHKEHIN
MOJOEUTEIFHATO U OTPUMATEIHLHAIO HJIEETPUIECTBH YACTUIAMY PA3IHIHKXD
npoBOXHUEOBH. ME He 3HAEMD NMPUPOLH HTUX'B CUIB, HO HECOMHBHHO, dYTO
oHB HaxoNATCA BB CBASH Ch TEIOBHMB JABHKEHIeMB YacTUNB NPOBOLHU-
EOBB, TAR® 4YTO IQJIOEUTENbHAH PAd0OTa 3TUX'D CUIB COMPOBOEKIALTCA TPA-
TO# TEIIOTH, OTPUIATEARHAA — pa3BUTieMb TemaoTH. [losromy BB TBXB
cnafgxb, TINB 5AEKTPUIECTBO MEPEXOIUTH ¢h MEHBIIArO HOTEHNIaJda HA 601b-
Mmiff, NPOUCXONUTE OXJIamieHie, a Bb TBXb, rxb >IeKTPUYECTBO [epexo-
IUTH ¢b 00AbIIAT0 HA MeHHMii, UPOUCXOLUTH PA3BUTiEe TENIOTH. OTO AB-
aemie OHIO OTEPHTO I[leavmve.

§ 90. Tepmosaexmpuueckie moxu. Ilomomums reneps, duTo asb mia-
CTHHEY, MBJHAA W NOMHKOBAH, CJIErka W3OTHYTHA, COAAHKE KOHIAMUA BB
E0IbNu. Ecim o6a cmas HaXoJATCA NpU OJXMHAKOBOH Temumeparyph, 4@9/}3’5
000KX’ TOTEHIiaN BHE3ANHO YBEAMYUBACTCH HA OXHY H TY e EINIUHY
npu nepexoxb ¢b Mbju Ha mMUHEB, a Ha npommemu K107, ALJACTHHEY
OHb IIOCTOAHEHD. DIEKTPHUECTBO BD Takodl mbum Oyiers B wBHOBBCIH.
Ecau e oxuas u3h cmaess Harpbrb, TO pasHOCTH MOTEH M Bb BB 9TOMB
conab Bospacraers. Bw apyroms cmabl oma ocranack npe asf. Cabrosa-
TEIbHO DIEKTPHYECTBO HE MOKETH NPIATH BB paBHon'I%6 BB rakoit mbmu.
Bp Tenmoms cmab, Bcabicrsie BoszpacTaHid BHIEKTP XTUTENBHON CHIH,
MOTeHIialh MUHEA YBEIMYUTCH, MOTEHNiaxh MBAM YMEHBUIUTCH: HIEKTPH-
gecTBO OyleTh 10 IUHEY TeYb OTh TENIaro cmad Kb XOI0LHOMY, TaMb Iie-
pexoxuth Ha MBI, 10 MBIU mepeTekaTh OTH XOJOLHAI'O CHAH KB TEMIOMY
M BB 9TOMB IOoCAIBIHEM® NmEepexojuTh HA MUHEED M T. X. Takie Tokm Ha-
BHBATC MEPMOINCKIMPULECKUMU.
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§ 91. Br pascMorpbHHO# TepMO3IEKTpUYECKON NBUM NMOTOEKHTEILHOE
HIEKTPUIECTBO MEPEXOXUTH Bb TEIIOMb cnab ¢k MeHBIIAr0 MOTEHIiaJa HA
00apIIifi, a BB XOJOLHOMH— Cb (OJRIIAT0 HA MeHbMiii. Bp 1-Mp coab
DIEKTPUYECKiA CHIW 1POM3BOJATSH OTPUNATENFHYID paboTy, BO BTOPOMB—
DOJOKATEABHY0. AGCONIOTHAS ReIMYMHA paloTH BB 1-MB cmab Goasme,
9BMB BO BTOPOMB, TaKb KaEKh PA3HOCTH NOTEHIIAIOBH TaMb 0OJAbIle. SHA-
YUTH Bb OOMEMB B CHAAXD MPOM3BOLUTCA DIERTpHUecKads bpHepria. Ha
0CHOBaHiE TOro, 4ro 6HIO ckasaHo O sBiesinm IlenrpThe, MH 3HAEMB, YTO
Bb TEMIOME chab TemroTa MHOTJIOMAeTcesA, Bh XOJI0LHOMB—BH ibagercd. 91u
KOINTeCTBA TeIIa COCTABIANTDH HEBMBAJIEHTH MPOM3BOJLUMON M pacxojye-
MO 3JeKTpuYeckoil sHepriu; cabjy. KOIMYECTBO Tela, IOIMOMAeMaro Bb
TemaoMb cnab, 6oapme TOro, KOTOpoe BhIBIAeTcA BB X0J0LBOMD; PABHOCTH
npeBpalaeTcs BH DHIGKTPUYECKYD BHEpIio. OTa dHEprida TpaTHTCA Ha MPo-
TAKEHIN TPOBOJHUKOBH W upeBpamaerca o6parao Bb Temiory, CEoIbKO
TeMJIOTH TPATHTCA BB COAAXB, CTOJBKO BO3CTAHOBIAETCA BB IIPOBOJHUEAXD.

Tagofi TepMO3TEKTPUIECKill DIEMEHTH, KOTODHH BaMEHYTH CaMbB Ha
cebd, mojo6eHs napoBoir MamuubB, YacTH KOTOPOH IBUKYTCA, HE TPOU3BOJLA
padorn. Temmora Tparurea BB TOOEB (TemiHil cpafl) ¥ BO3CTAHOBIAETCA
BB XO0JOXMIBHUED (XOXOXHHI cuail); HO TpaTUTCA 60JbIIe, YEMB BO3CTAHOB=
A#eTCH, Takb YTO BB OOUIEMD BB TOOKD M BB XOJOJIUIBHUES NDPOUCXOLUTH
TpaTa TEemJAOTH. OTa PacXojyeMas# TemJoTa BO3CTAHOBISETCA TpPeHIEMB Ya-
creil MamuEH. PasAuma MexLy TepMOdIERTPHUECKUMH TOKOMD ¥ MNAPOBOMH
MauruBeOA Ta, YTO BB IEPBOMB NMOCPEACTBYONMME 3BEHOME BB I'bnum mpe-
BpallleHiil CIyEUTH dIEKTpUUEcKasd HHeprid, BO BTOPOH# — yOpyrocrb mapa.

1V. TlpeBpameHie XUMUYECKO! BHEPTriM BB BIEKTPUYIECKYHD U
o0paTHO.

§ 92. AareGpamueckas cymMma BCBXB KOIMYECTBH TeNlIa, DPOM3BOLU-
MHXB BB TepMO3JeKTpUUecKoi Enyu, pasHa HYJI0; BH OOHKHOBEHHOH Talb-
paEMYeckoil mbuu oma uoxoxurerpHa. Temnora, pa3BuBaeMAd Ha IPOTH-
#eHin BCHX'B NpPOBOLHUEOBB, €CTh PE3yJAbTaTh TPATH HIEKTPUUECKOH BHEp-
Tid; HO dTa nocABIHAA BOBHMEAETD KAaKb HEBMBAJICHTH TPATH He TEIIOTH,
a Xumuyeckoii smepriu. Bw camoms xbab, =wormza OGaTapes TpPOU3BOLUTD
TOE'h, BHYTPH €A Pa3BUBAETCH KOJMYECTBO TeNJa, MeHbIIee TOro, Kakroe
SKBUBAJIEHTHO DACX0]1yeMONl XMMUUECKOH DHEpriM, ¥ MeHbIIEe Kakb pasb
Ha CTOJXHKO, CKOJIBKO IOTOMB Pa3BUBAETCH BE IBIM, KAKD pPE3YIbTATH:
00TH dIeKTpUYECENXD cuab Toka. Cabrosareinno, BH Garapeb pa ye-
Mafd XUMUYECKAA JHePrid IPeBpallaercd 9acrhld Bb TENIOTY, & ¢ 10 BB
DIEETPUUECKY0 BHEPrio, a ora mocabimas unpespamaerca yaxe BE Temrory
po BEBmHeH nbon. Takums 00pasoMb BCE KOJIMYECTBO mnuz@\;@ 0poe pas-
BUBaeTCA, KaKb BHYTpH 6araped, Takb u BO BEbmHeH nb @\ COCTaBIAETH
TOYAHH HSKBUBAJEHTDH PACXOJYEMOH XUMUUECKOH 9Heppiu.@q;&mom3epmxeﬂo
om0 onmramu Pappa. X\éx} ¥

§ 93. Ecau mocpelcTBOMB TOEA pasxaraemﬁ@noaa, UIX COXH, TO
DHeprid TOka TOJBKO JaCTHI NpEBpAMaercd BB TEIIOTY, Ipyrad #e JacTh
IpeBpaliaeTcd BH XUMHYECKYI0 HHEPril HOpOAYETOB: pasioxenid. Tarums
0o0pazoM® 31Bch MPOMCXOAMTH TparTa XHUMHUYECKOH BDHeprin BB Garapeb u
BO3CTaHOBIEHIe BH npuboph xxa pasroxenia. Ho BozcTamOBIAETCA MEHBIIEE
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EoxudecTBo »Heprim, ubmp rparnrca. Temiora, Bibraomasca Be mbou,
IpejcTaBIAeTs SKBUBAIEHTH DA3HOCTH HTUXB JBYX'P KOIUYECTBH XUMHUe-
CKOfl DHEepTiHu.

K. MaraurHad 9Hepria.

I. 9Hepria MarHWTOB®.

§ 94. MarsuTaHg cuie AbicTByors mo TEME Ee 3akoHAMB, YTO U
paeKTpUUecKid. Beariit MarHuT®H CO31a€TH BOKEDPYI'h C€e0A MATHHUTHOE HOJE,.
u nepembmenie Bb 5TOMB moak IpPyroro MareuTa CONPOBOMEIAETCA PAGOTOH
MATHUTHHXE cuit. PasHuma TOJALEO BB TOMB, UTO MATHHTHBMD HE MOKETH
SHTH OTABJIEHD OTH MATHUTHATO THIa U IPOTHBONOIOKHBIE MATHATU3MH HE:
MOryTs OHTh M30IMPOBAHK HAa OTIBIBHWXD Eyckax’s marsmrTa. Ilosromy
MarHUTHOE 0OJe Bcerya NOJOOHO 5IEKTPUYECKOMY MHOJI0, 00pa30BAHHOMY
JABYMA DIEKTPUYECKMMH 3apAfaMM, DABHHIMM M OPOTUBOIOJIOMKHHME 10
3HAKy: YacTH LOAdA, Oamkalmis Kb OJHOMY INOJOCY, IPOTUBOMOIOKHEL
00 3HAKY YacTAMbB, OJMKadmuMb KB japyromy. Ho moxnOo pascma-~
TPUBATH TOJIBKO 9ACTH NOJNA, ¥ TOTJAa BCE pascMaTpHBaeMoe IoJe MOEeTH
OHTH OJXHOTO 3HAKA. Maraurh, mepembuiaeMuil BH MATHHTHOMB HOXB, Tak-
@e umbers JBa MOMOCA, M Hal0 BCerJa pPa3CMAaTpWBaTh paboTy MarHuT-
HHXb cUIb, NBACTBYOMUXD Kakb HA ONMHD TOIOCH, TAKh M HA JPYIOW.

§ 95. loxoxuns, aro ve Toukd N (¢pur. 40) maxogurca chbpepnmit
MOJXI0CH MATHUTHON MOJOCH, KHEHI MTONIOCH
KOTOpPOil Haxoxurcd BIBBO Ha TaKOMB 00Ib-

TMOMB Pa3CcTOAHIM, UTO HE OKAZHBAETH HU- B
KaKOro BJIIAHIA Bh TOYRAX'B, JEKANUX'D N | =
BupaBo ore N. Jumiz AB yraszmBaers rpa- :l

guny moxd. Ilyers B Toukd C Haxopures

EyCcoE® MaArraro menbsa. DByaems uepemb-

IIaTh TOTH KYCOKH keabsa [0 HaupabiIe- Qur. 40. ;
Hil0 KB MarguTy. Harb TOIBKO KYCOED 3TOTH BOHAETH BB IOJXe, OHB Ha-
9YHeTHh HAMATHHUUBAThCA HA CTOpOHD, odpamenmoil E® N, 0EHHMB MArHU-
TH3MOM'b, Ha NPOTHBONO.IOXHOHE cropoRB — chbepunyMs. [Ipu mepewbure min
Kycka mexbsa uss moxosxenia D vp noromenie B pasmoxBiicrsyomas mar-
HATHHXD CUIB, NBACTBYOMNXD HA MONOCH $ K 7%, LUPOM3BENETH MMOJOKH-
TeJIBHY IO paéovry, MOTOMY 4YTO KYCOR® Kenb3a NPUTATHBAETCA Kb Maw@ry
N. Opu yrazenin UOpa,THO BB Toury C, paBHOAhMCFByIOIILaH CcuIa np&ﬁx;me-
IeTs OTPHIATENhHYI0 padoTy, PAaBEYID 1O A0COMOTHOH BeIMUuHDB , Ka-
Ead OHJa npousBejeHa Npu UpudiumeHinm Kycka mexbsa. Cym%% ponsse-
AEHHEX® padoTh pasHa BYJIO; EYCOKH Herbsa paamaramm%@ BCE Bep-
HyJI0Ch EB DPEHHEMY HOJOEEHIo. e

O
[Ipexmoromuns Tenepb Ba mberb kycka merba 1@3\ cranu. [lpu-
0JU3UBD €ro Kb Marauty N, DPOJepEIMDH €ero cTo peMeHu, 9TOOH
or’s Hamarsmruica. Torjga no ypaieHim BB TOYRY JCOED CTAJU 0CTAJICH
OBl HAMATHHYEHHRMH U MH 10JIy4uin OH HBEOTOpOE NpHpalleHle MarHUT-
HO#l sHepTin. MCTOUYHHKOMB 3T0H MArHUTHOH 9HEprid CAy#EHUTH padora BHBMI-
geit cuanl. Br camoms jubab, upu obparsoms nepembmeniz ors N kB C,
MaUHUTHHA cuiaw, Ablicryomia Ba moachH % U S OuHau Goasme, 9EMB
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Ipd JAsuEeHin &b N, DPONOPHIOHAIBHO YCUIEHID MArHUTH3MA BB STHXD
porocaxs. [losromy u pasmOxbiicTByOIad 9THXTH CHIB, PAaBHAA HXB pPas-
HOCTH, Obhlia Bo BCBXB COOTBBTCTBYOMHUXH TOUYKAXB O0ODATHATO NYyTH BO
CTOJNBEO #e pas3b Ooapmie, a carBir. # paboTy mnpousBeda 0o aGCcOTOTHOR
peauaunb Goapmyn. JMTakb, BO BpeMd BCEro Npomecca MATHATHASA CHJIA
npousResa OTPHIATENBHYI0 PaloTy, W MAHATHAA DHEPTid BOBpacIa Ha CYETD
pa0oTH BHBImHEH# CHIH, NepeIBUTABIIE MATHUTD 7S.

B. I'epwy (CMoI€HCESD).

(Okonnanic candyems).

| 0 TEOMETPHYECKOMD MPEOBPASOBAHIN

Laguerre a.

(Transformation par semi-droites réciproques).

1. Ecan raryio OK TO HM OHJO JUHIID pAa3CMATDHBATH KAEB TPask-
TOpil0 JABWEYIIe#cA TOYRU, TO JJIA HOJHATO onmpexbiremia ea cabryers npu-
HUMATh BO BHHMaHie HampaBiedie »roro jBuwkenid. Ilpu 5ToMB, BCARYIO
pAMYIO, HanpaBieHie KOTOPOil He 3aJaHO, MOKHO Da3cMaTPHBATH, KaKkb CH-
CTEeMY JBYX'H UPAMHXB, COBIAJAOIINXD N0 NOI0EEHID, HO UMEOMUX'S OPO-
THBONONO:KHRA HampaBiaeHida (semi-droites opposées). PaBErMB 00pasoMs U
BCAEYI0 OKPY®HHOCTH (MJIM BOOOI[E KEDPHBYIO) MOKHO PasCMATPHBATH, KAKb CH-
CTeMY IBYX'h ORDY:KHOCTEH HPOTMBOUOJIOKHKXD Hanpasreriit (cycles opposés).

2. Racarerpnas E® EKpuBoil uMBbers HampaBiemie diIeMeBTa HTOi KpH-
BOH BB TOUKB Kacamid; o0paTHO, HampaBieHie KacaTeJbHOU onpexbraers
HanpaBileHie kpusoil. Orciona crbryers, 4To:

a) KB XamHON# OKPYHHOCTH MOKHO IPOBECTH TOIBKO OJIHY KacCaTelb-
HYI0. DapaJlelbHy0 NaHHOW HOpAMOH, U BB JAHHOMB HAUpPABIEHIiH.

b) Isb oxpymHOCTHM, TUpU JAHHOMB HANpaBleHiM HXB, HE MOLYTH
umBre 6orbe IByX® OOIMUXH KACATEIbHHXB; KacaTeIbHHA 3TH CYTh BHBMI-
Hidg, ecay OEpY:xHOCTH UMBIOTH OLHO M TO e HalpaBieHie,—u BHyTpeH%
ecau HampaBleBid OEDPYMHOCTEH MPOTHUBOUOJIOKHEE. Bb mepBoMb cmﬁg
OKpY#HOCTH UMBIOTH IEATPH TOIBKO UPAMOro I0Xo0id, — BO BT s

TOJIBKEO 00paTHATO. &)

3. llpoTHBOMONOKHNA HAIpPABIEHIA IBYX'D HApAILISIBHHXD WA COBIA-
JADIIUX's DPAMHXD CYIEeMB OTIANYATH 3HAKAME — ¥ ——.Q\\ii\\\ ;

porusononomENA HanpaBlienid JIBYXDH OKPYHH eﬁo\%caonnmca oT
IUYATH 3HAKAMM —+ W — 0pPH uXb pajgiycaxs. Ilp yCI0BiM, NIHHA
T o0meii kacaTelbHON KB OKPYKHOCTAMSE PAXiycoBH 7 u # Bcerga ompe-
Abaserca ¢opmyroi (

T2 = @*—(r—)?,

rib d—pascroanie MemAy HEHTPaMH OKDYKHOCTEId.
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4, Pascroamie TOYEKM OTH IPAMOIl TAHHATO HANPABIEHIA €CTh Paliych
OKDYEHOCTH, ONMCAHHOWE OKOIO 3TOH TOYRU M KAacaTeAbHOM KT UPAMOML; pas-
croAnie 5T0 OGeperca ¢b TEMP e 3HAKOMB, Kakoil umbers paniycs OKpyik-
HocTd. TakuMB 00pa3oM’b, Pa3CTOAHIE OTh TOUKM IO IPAMOH, KAKH M pas-
crodHie MEEIY ABYMA TOYKaMH, ompepbiserca mo Beaddudash ¥ mo 3HARY.

5. 3alajuMCcA BA IIOCKOCTH mpaMol AX, HalpaBIeHHOO OTH A Eb
X, orpyxHocTh0 O, Hampasiedie EOTODOHl HPOTHBONONOEKBO JIBUMEKEHID Ua-
cosoit crpbaky, ¥ Touroii P wma mepuenmpukyigpb OA, ONyImeBHOMT H3B
menTpa okpyxHocr: Ha mpamyio AX (¢ur. 41). [ycrs BB TOR e mIOC-
kocru mana npamas MN. IllposexeMs Kb
Y, OKpy#HOCTH KacaTeapHyio mn | MN; coe-
JuEuMB P cb ToukO#l KacamHiZ m ® Opo-
IoxxuMb Pm 10 Broporo mepechbueria ¢b
OEDY#BOCTBI0 BB TOYEB #; uepess 5Ty
TOUEY IPOBELEMB JPYIylO KacaTeXbHYIO
m'n'. Upamas MN', npoxopamas uepess
Touky -pepechbuemia M jamHOH OpaAMOH
MN c¢r npawoit AX u napanielbHad Ka-
caTeIbHON m'n, ecTh npeobpasosanie Npa-
moit MN. Marm mocrpoeHia’ BHIHO, 4TO
npavaa MN ecrs mpeoGpas3oBaHie mnpA-
moit MN'; mosToMy 5TM HpPAMHA HA3. CO-
our 41. NPANCEHHVIMU.

Ecin npavaa MN oGepruBaers nbroropyo EkpuByo X, TO compd-
weHHas cb Heil npamas MN' rtakike obeprmsaers HBEoTOpYy©O EpuByn 2,
KOTOpad Ha3. npeodpasosamiems =. Rpusna X u ' cyTs conpascenmns;
TOYEM KACaHIA UX'P CHb CONDAKEHHHIMU UDAMBIME HA3. COOMBIINCIGEHHBMU.

TaroBa cyunHoCTh reoMeTpudeckaro mpeoopasopamia Laguerre’a.

6. I'napabiimia 0co0EHROCTH OMMCAHHATO IpPeoOpasoBaHiA MOMKHO HAL-
™ Bb ,Traité de Géometrie“ par. E. Rouché et C. de Comberousse (6-me
ed., I-re partie). He wumba o Buay wusmarare uxs 31B5ch, samBTUMB
TOABEO, 4TO mpeobpazosamie Laguerre’a mo reoMeTpuYecKUMB CBOMCTBAMD
AHAJIOTHYHO CB Opeobpa3oBanieMb, HA3HBAGMHMD uxgepcierd (inversion, trans-
formation par rayons vecteurs réciproques). [ocabpuee, kakb ussBeTHO,
COCTOMTH BB TOMB, YT0 Touka M, onpexbidmoniasca BEKTOPDaME 0, npeobpa-
ayerca BB ToURy M/, BekTop®s KOTOpOil @' CBH3AHB CB @ Yp-HieMB Q@

e S
¢.¢' =r" (mocr.), N
XapakTepusyomMuME npeobpasosamie. Bp Hacroameir 3aMBTEE: @ HaMB-
PEHH BHBECTH QHAIOIHYHOE Yp-Hie NI Ilpe()6pa.dOBaH1ﬂ L 'Te’a, U3b

EoToparo crbayors Beh reomerpuueckia cBoicTsa aToro ) peoﬁpa'-;op,amﬂ

7. OGosragums vepess R paniyes OKPYACHOCHUIL \, 306aMiA, UMB-
omeii nearps O Ha nepuenguryrapb AY ®1ocu AX 3CTOsHHIE noAI0CA
P orp meurpa O 0603HAYAMB Uepesb p, CUUTAA ﬂ A0RUTETLHEMD UK
OTPUIATEIBPHHME, cMOTPA mo Tomy, uMbers aum orpEsoxs OP manpasienie
ors A &b Y, nam nporusomonomuoe. (Pur. 42). [yers MN u MN' cyTs
CONPAKCHHBA MPAMHA. Hoxomenie 5TUXs NPAMHXE onpelrbirgerca pascros-
nieMs Toukn M orp #auasa A u yraamu XMN =9 u XMN'=¢, Ekoro-
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pHe YCIOBAMCA CUMTATH MOIOKUTEIPHRMH OTH Oci AX BB CTOpPOHY, OpO-
THBONOJOMKHYIO JBUEKEHI YacoBoil cTpbaku. 3amada Hala COCTOUTH BH OTH-

CEaHiM 3aBHCHMOCTH MexAy & u 9.

¥
Y
n N, ;
m
e m
A
m 19’
/Z; : ZA
w
P & Z:v
4 M X

®ur. 42. s

8. OGosHayuM®B uepesb ¢ yroas YPm, cocraBreHEHH cheymen Pm
Ch MOJOEUTEIFHHME HanpaBieRieMb AY, U yCIOBAMCA CYHTATH STOTH YLOIB
[OJOKUTEIGHEME BH CTOPOHY, IPOTHBONOJOKHYI JBHEEHID yacoBoil cTpbi-
gu 015 PY. Ilpu sTOMB yCI0BiL yroas ¢, OPU BCAKOMB NOJOHKEHIH HO-
aoca P, umbers orpumareasnoe smadenie npu wsmbmenin & ore 0° po =,
—u noI0HUTEIbHOe—IpU nsMmbmenin ¢ ore m xo 27. HauGoxsmee (mo
a6comoTHOi BerununHE) 3HaueHie @ npu p <0 W HauMeHpmee npu p >0
ects yroas P, cocTaBIeHHHI KacaTelbHOH u3b moaoca P kb OEPy&HHOCTH
mpeo6pa3oBaHid. JTOTH yroas P GyieMb HA3HBATh OPEIBJILHHME YriIoMb
npeo6pasoBania; BeIMYNHA ero oupexbiraerca QopMmyraMu

3 L pr
Sin® = E, cosP = Vp 0 e :
p » Vp*—R? Rt
WIn
: 1 Vm*—1 1
¢ - ds = — ) t 45 o e a—— ]
sin ol o g e @
rah m_—_% Ha3. Modyaems 1PeOGPasOBAHIA. ﬂ\\/@o
9. Hoxoxums, ¥ —& = o. 3ambuad, aro @ = / mOm Hnmau

BO BHUMAHie 3HAKB yIiaa @, HAXOXUMB (cimr. 42), uro0 \
/R\\o\\\v

1) opu p< 0 3&’\@%

JC (93] { X (3}

——_ _-"_‘, 19'—‘——-_‘ AT

; b="tp— o ?@ﬂp -
B GRS g 9=ax

PRt b grid o,

¥ =2+t ¥=—atopt o



2) npu p>0
3 (1) b4 ()
I9’=— Zads '09‘=— e ML
- T+ 5 5 + o 2
T d=ux 3 p g 9 =x % S
19"=—“ ' ] 19":— e
3 x+9+ 9 5 R 5

- orcola cabayeTh, YTO HPU BCAKOMB p u & yraw &, ¥ u @ cBA3aHH ypas-
genieMs & | ¥ =+ 29, Tak®s uTO

tg(@ + 9') = tg2e.
10. U3p Tbx® e paBeHCTBH MMBEMB:

1) mpu p <O 2) npu p >0
Mg = sin(9' —¢) = cos %, sin(9'—¢) = — cos —(;-,
ey © e [6)
11 9 =m: sin(¥—¢) = — cos yii sin(9'—@) = cos ¥
Ho R cos % = = psing, UIK COS % = = msing;

@ i
TARh Kakb cos—2~>0 BCErZa, TO BO BTOPOH YACTH HTOr0 paBeHcTBa cab-

xyers Gpath -+ mpu p <0 u <0, 7. e. npu I,
— 1mpu p<0 3 >0, T e. Opu &=um,
—+ mpu p>0 u ¢ >0, T. e. Ipu $=m,
— opu p>0 1 <0, T. e. mpE I =<,

crbroBaTesbH0 BO BCBX® CIyuadxs
sin(¢'—@) = msing, cos(¥—9) = V1—msin’p.

Packpups 31Bcs abBHA YacTH ¥ 0CBOGOXUBIIKCH OT'H PAXUEAIOBBH, 0=
AYIUMB:

sind cosp—(cosd' + m)sing = 0, @
cos?¥ cos’ + (sin9'—m)sinp + 2s1m9’cos:9'smq>cosq> 1,/»\/
pBmuBs 5T yp-Hifd OTHOCUTENHHO SINQ M COSP, MOAYIUMD x\\/

\ )
19" 19.'

1 COS P =
V1 + 2mcosd + m? 1+ Qm@ﬂx\%— m?
Ho u3p ypaBHeHia %@
S+ =x+ 20 X/

sing = sin®'cos2¢—cos¥'sin2¢,

cabupyers, uTo

c0s% = — c0sd'cos2¢p—sind'sin2¢;
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HCKJIOYUBE OTCIOJA ¢ HA OCHOBABIM NPENHAYIIUXE (OpMYIB, HOIYUUME:
m?—1)sing’
2

1 -+ 2mcosd + m?

2m + (m?+ 1)cosd

1 + 2mcos? + m?

Taxps Eakd 9. molyuaerca u3hs & Takb Ee, EAkb & usb &, T0 BB IIO-

¥ ) '

cabpENXD POPMYIaxs MOKHO nepectaBuTh & Ha MBero ¢ u Ha060pOTH; Ta~
EAMT 00pasoMB HOIYIUMB :

sind =

cosYP — —

. ?—1)sin$

19’, = (m ]
s 1 + 2mcosd + m?

gt 2m + (m? -+ l)cosﬁ.

1 + 2mecos9d + m?

Orcona, mo QopMyraMs

ot ﬁ' o 1+ cos?¥ i i’ o 1—cosd’
9 g AR D o
HAXOLUME:
S D
o o (m 4+ 1)sin o b AT (m—1)cos 8
2 V1—2mcosd + m? 2 1/1 — 9mcosd + m?
cabrosaTeabHO
& m—1 9
o mal
UIn
79' m—
tff— tg ma " _l_l(nour)

TaxoBo mCEOMOE COOTHOIIEHIE MexIYy CONDAKEHHHMH YrIaMu @n
upeobpasosanin Laguerre’a.

11. Bropyo gacT noxyueHHAr0 yp-Hid MOKHO IDEJCTABUTEH ge@ﬂ,py-

roms Bupb. O0o3nauums uepess 6 sHauemie &, coorBbrers npe-
abapEOMYy yray . Q
Monomuss & = ¢' = O, noayaums OK\*
) 1 N
g ey e gé\j\f\y
2 m+1 ‘N§
a IOoTOMY
9 9 o
Ao, e
tg o e 5 tg 5
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Bws sroms BHAE ocmOBHOEe YypaBHeHmie wpeo6pasoBamia Laguerre’a
BIOJRE aHATOrMYHO YpaBHEHI WHBEpCiH

.0 =r.
J. E. (ABauoro-Bo3HeceHCES).

3AJIAYHU.

Ne 260. Bayrpu tpeyroisauka ABC pama touka M. Iloctpoenn ma-
panxexorpammut AMBM,, BMCM, uw CMAM,. Joka3aTs, 9T0 IpPAMHA
AM,, BMs u CM, uepecbraorca BH 0JHOH TOIKE.

M. Sumuns (Opers).

Ne 261. OnperbauTh TpeyrolbHUED CH HAMMEHBIIMMD MHEPHMETPOMB
U IIOWAAh0, KOTOPHHE MOMKHO OmMCATh OKOTO DIIMICA TaKb, YTOGH OXHA
cTOpoHa OHIa HapailelbHa OCH,

A. Bapenyoss ([ya).

Ne 262. Onpexbauts MCTHHHEYO BEIMYUHY BHpAKEHid

(cosec a—cosec B)sina
’ (6—a)
lipE & = 3 =45°,

3. 3amopcerivi (Buiabro).

Ne 263. llo JaEHHMB BHCOTaME® TPEYIOIbHHEA BHYUCIUTH €ro CTO-
POHH U NIOIIATE.

II. Braoss (c. Suamenka).

Ne 264. Ha aumin meHTpOBH JABYXT OEpY#EHOCTell 3ajxaHa Touka. IIpo-
BECTH Uepe3b DTy TOYKY CBEYMYoO Takb, 4To0H cymma (uaIM DPasHOETH)

yacreil ed, 3aKINYANMUXCA Bb OKDYEHOCTAXD, DABHANACH JAHHOMY ©OT-
phsEy. I3
(3aumers.). 1. E. (HB&HOBO-BO?:HGC%@\ ;
X
\_/\

Ne 265. OnpexbauTs BEyTpeHHie YIAK pPOMOOBBH, OF 9UBAILUXD
poMOuMYeCKill N0JeKasAph, U CPABHATH UXB CBh Jmaeﬁﬂugo yraaMu  JBy-
TPDaHHHXD YIVIOBB NPABUIbHAIO TeTPasipa Hu npanmb@ OETasIpa.

¥/ & Cenu@@veb (Tpoungs).
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PBIIEHIA BAITAUD,

Ne 126 (3 cep.). ABC ects pasHOOE)LDEHHHU TPEYrOIbHUED, Bep-
mMuHEA KOTOparo A; DPOM3BOIRHAA UpAMAA OnupaeTcs CBouMHM LoHnamu D
u E Ha paBund cropouH, I, E,—ea nposklia Ha ocHOBaHie BC; depess
cperuny F npamoit ED nposelleHa napallelbHO OCHOBAaHID DpaMad G H,
OTpaHNYEHHAHA DPaBHHMU cropoHamu. Jokasars, yro GH= D E,.

[ycrs npawaa GH serpbuaers auuiio DD, vb Toukb D, a IWHID
EE,—38® Touxt FE,. OueBMIHO, 4TO NPAMOYTOAbHHE TpeyroibHuku DD, F
u EE,F pasan, anoromy EFE,=DD,. Taxs gaxs, kpoms roro £ Dy, DG=
= /(L E,EH, 1o ADD),G= AEE,H, v. e. D,G= E,H, a noromy u
D1E1 Forie D2E2 - DgG"l— GE2  riad GEQ _i_ E2H= GH

A. Bapenyoss (lya); 5. 3amoperiii, H. baproscxiic (Mornuess ry6.); A. Iasas-
ueey, H. Bysneuoe» (Isanoso-Bosnecencks); Yuenuwu Kiego-Ileuepcroii wumnasziu J. a P.;
I1. Xanonuross (Tyna); A. Amumpiescriii (Ilusuusces).

Ne 127 (3 cep.). Jokasars, uro npsmas DE, upoxoAmasd depess
cepexuny D runoresysn BC npamoyroasHaro TpeyroabEuka ABC u ue-
pe3b ONHY M3B ToYekd F, BB KOTODHXDH kaTeTs AB abiurca Ha Tpu
paBHE# uYacrtd, orcBraers Ha mpojodkeniun karera A0 orpbsors O, A=AC.

Hycre touka ' E ects Toyka XBieHid, Jemamasd Giuke KB Bepmunb
npaworo yraa. Taxs kKakp npamas CpD ects Menjana Tpeyroassuka C BC,
u BE=2AEFE, to u BA ecrs Meliana TOro #e Tpeyroapauka, 1. e. Oy A=AC.

Ecaun coepunums Touky D cb Toukoo abienia E), karera AB, ie-
wamen Oinke kb Bepmunrb Bocrparo yria, to npamag E;D nepechbuers
npopoxkenie karera AC Bp Takoii Toyrb O, uro AC= CC,. Ibhcrsu-
TEAbHO, ONYCTURH W3B TOYkM [ nepuesiuryrapb DF na rarers AC, usb
noto0HNXs TpeyroapHukosh AF,C, u DFCy; 101y9UMb:

ACy _AE, 4
e, DR
Takr raxk®s AF == FO=A—20—, TO
AC+CC _ 4 Q@
ac, 0. 4 ﬂ\ \;
T @
oreyra AC= CC,. e

A, Iagavuess, H. Eysneyoss, V. N. (Usanoso-Bosnecencks); %)’ (Pouun); B
T'aavnepns (Huucm), A. Mownroseriii (Bapmaga); 9. Jamopckiii, KI8CKLiL (Morn-
aess 1y0.); Yuenwuxw Kieeo- Ileuepcroii wumnasiu JA. m P; A. %@ncmu (Xomus); II
Xanonuross (Tyna); L. (Tamboss); A. Bapenuoss (Illya); &@w wixuns (C. SHAMEHKA);
A, JAnumpiesckvin (I1aBHabcks).

Ne 185 (3 cep.). Ilocrpours TpeyroanHuEk® 00 JaHAOH cropoHd b, mo
cyMmMb ABYXB APYruXh CTOPORB @ ¢ ¥ 10 ¢yMMB h, + he BHCOTB, ony-
IEHBRIXs HA STH CTOPOHH.
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[locrpouss npamMoyroabEHit Ttpeyronsnuks AMN (pur. 43) mno ru-
o Horenysh AM=a-+c u mo Earery
e AN=h, + he, TPOBOXUMD OHCCEKTOPD
CM yraa M w usb tousm A omncH-
BaeMb JIyry pajiycoms b, mnepechraio-
myo MC b Toukaxs Cu (. [posera
CB|MN u C'B|MN, unoiryuums isa
rpeyroasauka, ABC u AB'C, ynosie-
TBOPADINUXD TPeOOBAHIAMSG 3aIaud.
Ibiicrsureasno, £ AMC—= / CMN—
= /L BCM, 1. e. BC= BM. Ouycrurs
u3p Tousu C mnepnespuryraps CE Ha
AM n oGossauuBb 4epe3b [ TOURY mme-
pectuenia AN u BC, noayuumsb

BC AM BM AM
CE~ AN" DN~ 4N

BC BM_
CE DN’
a rakbs kaks BC= BM, 1o 1 CE=DN.

HoxoGHENE e 00pasoMb CTPOMTCA TPEYrOABHHEE U 10 b, a—c¢ W
ha — he.

L., B. Caxaposs (TauGops); II. Xanonurxoss (Tyna); A. Ilanwmwups (Cnd.); eoc-
numannurw Iayxosckaro Yuum. Hucmumyma E. w ©.; neusswcmuvic (Bbrocroxs).

OTKYIA ——

TMOJIYYEHEI PBIIEHIA SAODAYD ors crbpyomuxs aaus: C. ['pu-
wpvesa (Camapa) 245 (3 cep.); B. Iosownuna (Camapa) 240, 249 (3 cep.); M. Sumuna
(Opexs) 180, 226, 228, 229, 230, 232, 235, 287, 238, 239, 240, 241, 243, 244, 245,
248, 249, 250, 252 (3 cep.); B. Caxaposa (Taméors) 249 (3 cep.); C. Jaiuesa (Kypcks)
230, 232, 234, 236, 239, 240, 241 (8 cep.); II. Bwaosa (c.3Hamenka) 251, 252 (3 cep.),
546 (2 cep.); 4. Hoaywnuna (c. 3namenka) 188 (1 cep.); J0. Hoeavcona (Opecca) 255
(8 cep.); yuenuxoss Kieso-Ileuepcxoti wmnasiw J. m P. 188, 189, 192, 197, 198, 202,
203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 217, 218, 221 (3 cep.).

OCTAJNKHCH HEPBIIEHHBIMM wustr umcia NpeLsoEEHHHXD Bb XV @ X VIII
cemMecTpaxs ‘sajaun 94, 97, 101, 114, 117, 149, 164, 177, 196, 199, 223. € @)

«@

N%\\Sﬂ
Peparropr-Usparens 3. K. IllnaynHekii.

Jossoxeno mensypown. Oxecca, 2-ro JeraOpa 1895 r.

pllenrpaasnan Tumo-narorpadia“, yr. Asuymrrnkosa uep. m ITourosoir yx., 1. Ne 39.



Oroesarago BTOPOE menpaBiemmoe # ROMOJACHA0C HANAHIE KHATHS

HAYAJIA ROGMOTPAIH.

(MATEMATZHECKAA I'EQCT'PADIAD.

VYeOHUK'D IJI CPEIHUX'B Y4YEOHBIX® 3aBeAEeHIM

Cocrapurs M. TTOIMPYHEHKO,
HucuexTops KiaccoBh Operbyprekaro HemmoeBckaro kajeTcraro KOpoyca.

Mocea. 1895 1. IIbea 1 p. Crp. 1+ 144,
Omnpenbaeniems yuenaro romurera Munrumcrepcrsa Hapogaaro Ilpocebimenia
EHWTA 5T4, BB UEPBOMB M3JaHiM, ,KaKb JYYmMill H3H CYNECTRYHOIAXE
HHAB y1e0HHKOBH MO MATeMATHYECKON reorpadim, IONymeHa Eakb
PYEOBOJACTBO JAJd CTAPIIMX'D KJIACCOBD CPEAHUX'D YI6OHEX'D 3ane/ enii“.

CrkIajgp M3JaHIA BbH KHUKHBIXH MarasmHaxb B, B. JlymHOBa,
Bb Mockt m BB IlerepOyprsb. Hag

¥ Kap6acuurosa, Boab(a, [LyMHOBA ¥ BB JID. KHEJKH. NArasuHaxs

PO JIATOTCS:

Apmeneetimeps. dnement. Kypch IubdepeHll. U UHTETpaIbH, HCYU-

caenifi ¢» mpumbpamu jag yupamuenii. ep. B. I'edexs. Il. 2 p.
B. I'ebenv. Kparkiii Kypce anredpnl. Jlias #eHck. cperH. ydyed. sasen.,
yUUTEIbCKEUXD CeMUBapiit, upogeccion. u ropopck. yauaums. Y. I. Teopid.
II. 30 &. Y. IL. 3azaun. II. 25 . Y. III. Jomoanemie ®® KpaTk. Eypey
alIredpH, c¢b NPUJI0KEHieMDb TA0JUID 5-3HAYHKXD JOTADHOMOBE M 3a1aTb.
I0I. 30 xou. 2—9°

TOJBKO YTO OTINEYATAHO
TPEeThe, 3HAYUTEJbHO NOIIONHEHHOe, usfaHie

(16-1 TeICAYA DKBEMIJIAPOBH)
CbOPHUKA TPHTOHOMETPHYECKHXD 3A gﬁ?’b
B T VIR R R A i oS5
Ch IPUJIOKEHIeMD O0JBIIOr0 YHCAA 3a1aYb, pimaemux@ﬂ@bﬁm’scmmmx
npuMbHenieMb TreoMeTpid U TpI/II‘OHOMQTpm\\\

Mocksa. 1895 r. [Obaa 85 kou. QQJ
Opexuaymee usjganie 310 KauTH OHIO oaoﬁpeuo Yyennms X@Weromm Mags. Ha,p [Ipo-
csimema L1A CPelHHXD yIe(HHXDb 3asefeHii H pexoMexfosaHoHlHCTHTYTOMD HHEEHEPOBH
nyreir coo0menia Mumeparopa Anexcaupa I mprs mogrorosienia kb mosBpouHHMD BcTy-
MHTETBHHMD YK3aMEHAMD Bb O3HAUYCHHHA HHCTHTYTS.

Msganie kmmmmaro Mmarasgsa B, B. Jymuosa, nogs (upmow ,Haci. Gp. CaraeBxs“.
(Mocksa, Macanngad, 1. O0mgunoi). : 4—4



OTKPHITA HOJLUOUCKEA HA 1896 I'ol'b

HA I HYPHAJD

TEPATYPHOE OBO3PBHIE

2

&

(2-it TOID

N3TAHI).

Z]

3ajada u3iamid — nyreMb 0030pa BCHXB \

3) EBuuocnan mvmonucs. OrieTsH 0 BHOBE

6onbe unm menbe BHjaomMuUXCA H HHTQpQC-SBHXOl{ﬂ!ﬂKX’L KHA'AXh u OTIBIBHHXD H3JA-

HHXB HOBHHOKD PYCCKOH JATEPATYDPH HOMOYH

N
gnrapuedi nyoaukb pasobparhca Bb Macc}s§

Hiaxb. Opbibrid 0 AyYWIHXT H3D BHOBb BH-
XOJAMUXD KHHID (CH YKasaHieMd YHCIA CTPA-

MevaTHaro Marepiajza, HOABIAOMATOCA H&Sxmu’b, nbus m mp.). By 1895 r. 6mio pa-

KHHEHOMD DHHEB B

BB mepiogndeckoil me- NsoGpano m ykasamo okomo 1,000 HOBHXB

gatd. TBMT mwyb YmTaTeNeH, KOTOPHE HEe AMB- \ KHHI'D,

0Th BDEMEHH HAH BO3MOKHOCTH CABIATH 32 \

4) Cwmbes. Menxria crareu u sambren. Ju-

HOBHIMH AYDHAJIAME M KHHIAMH, HOAPOOHOC N mepamypuus u uayunna nosocmu. Biorpa-

H3NOKEHIE COJepxanid HOBHXD IPOH3BEeHil

Stpiu BHAAOWEXCA JbATenedl IHTEPATYPH H

JIATEPATYPH CB npABepeHieMs HamGorbe xa-§HayM‘

PAKTEDHEXD OTPHBKOBD H3D HHXD MOKETH
Io usebcrHOW cremeHm 3saMbHHETH Hemocpex-

\\

N

\

CTBEHHOE Cb HHMH 3HAKOMCTBO. Bb QTHX'LS

5) Omenmu. pedaxviu.
6) O0vA6.ientiA WCKIOIATEABHO O KHHTAXB,

BUJAXH NPHIOEEBH 0COOHA 3a60TH O Tomb, N AYPHAIAXB H BOOGmE NPOU3BEIEHIAXD Meva-

91008 Nee u3gamia gocraBiAam
Goxbe mHTEpecHAaro AJA UTeHia Marepiaia.
Bt cocraBh KypHAIA BXOIATH MEELY NpO-
9aMDb cabiyoumie orxban:

1) Pykopopamia aumepamypuo-spumuue-
CKIA U HAYUNBLA CMAMOU 06WA0 TAPAK-
mepa, NPeAMYyUIeCTBEHHO MO BOUPOCAMD, BH-
ABHIAEMHMD BH PYCCKO#l amreparypb. R

2) Kypnasvnoe 0603pnwuie. OraeTs 0 CTATE- \
AX> W HPOM3BEJeHiAXD H3AMHON CI0BECHOCTH,
NOABAAMAXCA BB nepioguieckoil nevaru. [Ipn
9ToMB 00o3phbBaTca He TOabKO emeMbeay- )
HHE, HO U exeHeJbIbHHE H HIIOCTPHPOBAH-
HHE RYDHAIH, & TakKe H eEeIHEBHHA H3-
JaHig, ecim Bh HEHXB Bcrpbuaercd, 4To 1HGO
BHJ20NIEECA WIH ~ WHTEPECHOE BH JHATEPa-
TypHOMD oTHOmeHin. CTaTsy TpymuupyoTCA
mo cabpyomuys pydprkams: bexnerpu-
cruka. Pasckasw ‘m ovepku. Cruxo-
rBopeHia Hayunna m KpDETHY. cTATHE.
H3s mpomxaaro. IOMopucrHEKa.

Kpoub Toro Bb kampoms» No jaerca me-\
pevens BAKHBAMEXD HYyPHAILHHXD )
craTefl Cb KDATKHMB yKasaHieMDb HXD CO-
JepEania u, rib HYEHO, Ch BHIEPEKAMH Ha-
nborbe xapakTepHHXbs MBCTB.

Bs rtevenie 1895 roga BB ,Jur. OGo3ph-
Hig“ pbranucs OTSHBH H BHIEDEKH, 0003ph-
BAJHCh H YKasHBaluch cTaTsd 119 Bamnbi-
mWEXD H3gaHi# (B> ToMB wEcaB 25 obmenm-
TEePATYPHHXD #HYpHAIOBB, 20 HAYIHHXD H
cnemialbHNXb, 6 HCTOPHYECKHXD, 14 1yXOB-
HHXB, 13 nerarormuecknxs ® IbrckEx®, 5
OMODHCTHYECKHXD H 36 eKeIHeBHHXD H3-
Xani),

\
N

Bo3moxuo & TH (10 20 kom. 3a mbcero, 3aHmMaeMoe CTPO-

Koil meruta—Bb 40 OyKBD).

JypHass BEXOEHTH eeHeXBJIBbHO, mO
BOCKPECEHbAMD HyMepaMu OONYHATO (opMa-
Ta emeHeIBIPHHXS W HMITOCTPHPOBAHHHXB
H3JAHIH.

Juna, meraomia noxyguTs 6orbe mozpos-

\ BHa cebyrbuia 06® u2janin ® nmepeuess mo-

MBmEeHHHNXD Bb HeMb BB Tedenie 1895 r.
crareil, 61aroBoaATs COOGIHTE CBOM ajJpech
BB PEJAKIIIO.

Nonnucraa wbHa cb IocTaBkoil u me-
PECHIKOH: HA TOXH NAMb PY6., HA MOArOAa
mpw py6. 3arpasuny Ha roid 7 py6. lo-
nyckKaerci pas3CpodKa: mpu moxnuckbs 3 p.
u ocraisune 2 py6. p Masb.

Anpecs pexakinid U KOHTOPHL. C.-Ile-
mep6yprs, 6-2 Poxcdecmeencras ya., 0. 10,
x6. 10. iRmrean C.-IlerepOypra MoryTs mOx-
NHECHBATECA BB OTAbIEHIH KOHTOPH pejakmin
npu kEumHoMs Mar, Ilonosa (Hesckilr mp.,
31. Ilaccaxa), :

Yepess pefakmio MOEHO BﬂﬂECHB&@- :

Jyomia kuurg, cocr. M. B. Ckso MB:
1) CTaThH H H3CIBIOBAHIA —1892
roja) 10 BONPOCAMB MNOJHUTHK] MecTBeH~
HOWl EH3HH H JIHTEDPATYpH. 1894 r. .
I, 0. 1 p. 35 k. ¢b nep~2) Bp 06JaCTH
IPAKTHYECKOH (pHI0COpin 1. 60 xon. cs
nep. 3) 3aNHCKH ’@ﬁ arorggs. Hsa.
5-e, Cn6. 1896 JIb OpH KH. Maras.
JTymuosa) 1. &I@j Pycekas Heropis T.
I. (no Ioamma IIL). CnG. 1894 n. 1 p. 35 k.
c¢h nep. Mexro3p MOXKHO NPHJIATATH MOYTO-
BHMH MapKaMH.

2Pen,ax'rop$-H3AaTenb H. B. CKBOPLOR®.
88—



. 0B30P% HAYVYIHBIX'D HYPHAJIOBD.

JOURNAL

de mathemathues élementalres
1895.—No 3.

-

Questions d’enseignement. Par M-me V-ve F. Prime. Wanaraercs ob6mas Teo-
pisfi NPOSKTHPOBaHIA Ha HLAHHYIO OCh; MEKAY NPOYMME JAOKAsHBAaeTCs cabayoImas Teopema
Laisant’a: Ecau ummnioms mncmo moxcdecniond

n
Zr coset;, =0 u 2 r cos(a B0,
npu yca061u
p :l: k7I,
mo npu 6CAKOMB q

8y ;
%} r;cos(e;~-¢g)="0.
2 .
Demonstration géométrique de P’inégalité x — sinx < %- Par’ M. Maurice

Fouché. (Pur. 54). Ecain x o6osnauaers ayry AM, To mnpm paaiych =1 DasHOCTE x—
—sinx BEPa)KaeTh, YABOCHHYIO IJOIIAAbL CETMEHT4, Orpa-
¢ HHYEHHArO Ayro# x 'm coorebrcreenHonn xopzoi. Ilposens
KacaTeabHYIo0, NapasieasHyno xopak AM, n nocrpowss nps-
moyroapuuks, AMCB, zambTrms, uTO naomais cermeHTa
MEHEITE TAOMALN upﬂmoyronsnnxa, nos‘romy

: 0 P * B x—}inx <, 2‘AM.E-D = 4sin 7:\' ( cos —)
Dur. ;4. i y '
X X &o
LR TSR ID LS sihBis) rres 5 ‘
2—sinx'< 8sin = sin 5 %r&
caboBaTENBHO W NOAABHO 4 e
‘ riad ot A&Q
¢—Si Birra—
XSy 0 e . /\o\\ 2

THYECKUXD KBaApaTa, umbomuxs 10 9 Kabroks. Bb ka B> 1-TO KBaApaTa NOCTa-
BAMB IEPBHE [LEBATh YMCEND Bb OOHKHOBEHHOM® NOPALKE COCTABIEHIA MArMYeCKHXB
KBapaToBb. BB KabTKax® 2-ro KBaipaTa nmombcTum® TH )Ke mepBhe AEBATh YMCENDB BB
¥Xb HaTYPaIbHOMB NOP#AKS, HauMHAsM .Ch IPOM3BOJRHOR KABTKE M cabays no ropusou-
TaAPHOMY HANPABACHIO BB Ty MaM APYLYIO CTOPOHY. Kﬂ'isngn 3-TO KBaZpaTa 3anonHAME
TaKB, q-roéu BB Kaaoi kabrkh ero cromao nponssezneme uCceN, HaXOJIHIIIffIXC}! BB

Propriétés du carré magique de 3. Par M. G, g@? Cocrasmws tpu  Ma-



coorBhTCTBEHHHXS KABTKAX® MNepeux® JABYXb KBaapaToBb. OKa3eBaeTcs, uTO cyMMa
Bchx® duceas 3-ro KBalpaTa Bceria paBHa

225=5X(1+24+3+4+5+6+7+8+9)

Correspondance. IIpod. Esquirol coo6maers cabayoumifi reomerpuieckiin BH-
BOL® DOpMYIH

A*x=B fA=xB

sinA == sinB = 2sin AR TE e \]’

rab A u B—yraa oaworo Tp-Ka. [Toxaras, uro B < A, 'Ry

nocrpoums ZXOA = A, £XOB==B; uycrs OD ecrs LA
,).6nccempnca yraa BOA. Oummens okoro O OKPYIKHOCTb,
. paxiycs Koropo# = I; nposerems BE || XO u u3p TO- o A COBE'X
~ uekexks A, B, C, D onycrams nepnenzukyaape AA’, BB,

CC’, DD’ wa OX. Toraa ~ dwur. 55.

A+ B AA’ 4+ BB’
ZAOD = /. BOD = , ZXOD = -: W SCE _:——» AE = AA’'—BB'.

Has mono6is tp-sx OCC’ u ODD’ naitzems, uro CC’ = OC.DD’; nostomy
AA’ -+ BB’ = 2.0C.DD’

H3s noxobis Tp-Bb BAE u ODD/, rask AB =2AC, noayuums AE = 2ACOD/,
nm

AA'—BB’ = AC.OD).
IMoxcraBnss BB 5TH paBeHCTBa BMECTO JAMHIA MXD TPHCOHOMETDHUYECKIA 3HAYEHid,
TMONYYUMB MCKOMHESA chopmyast. (Pur. §5).

Sar les caracteres de divisibilité. Par M. Maurice Fouché (Suite et {in). H3s
npenanymaro (Cu. O63. J.E. e 2) cabayers, uro npusHake sbaumoctu ofipesbasorcs
crbayomuMy uucaaMHE

1) Yucaoms p nudps BB rPaHAXB, Ha KOTOPHA PAsGUTO AAHHOE HHUCIO; HHCAO
BTO €CTh HaHMMEHBIIEE, HPH KOTOPOMB

10p=md+ Tx

2) Yucnoms %—» yKasuBaomums Ha AbacHie npeo6pasoBaHHAro 4YmMcaa Ha HOBHA

a8t rpanu, M3® KOTOPHX® JbBag BHYMTAETCA W3B NPaBoi, B TOMB caydah, Koraa

107 =md — 1. //@\/
3) pynnamm uucens k U ¢, yAOBACTBOPAOIMIMUXD YCJIOBI0 ’\:ng
Y
k \Q\Z:\\%
10 =md + « \\\\
N
A o\§>
¥ BHODAHHEIXB, KaKB OBLIO YKa3aHO BHIIIE. 3@3‘
: %
QY
4) Yncaoms #, upH KOTOpOM® D

1o = md * 1.

ABTOp® NPUBOLUTS Ta6AMNY STUXH YACENb AIA AbAuTesed mpocTHXD Ch 10' X0
121 BKJoyrTensHo. [lo aroi Ta6aunb Haxoxums, Hamp.
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