CpaBrenle cmocoda npoo. H. B. byraesa ¢m

JpYIMA TIpleMaMi pas3blcKUBaHIA palli-

OHAJBHBIXD POOHBIX'D PHINEHIA IUOOepeH-
[[1aJbHBXD YPaBHEHIN.

B. T. Humenenkaro *).

§ 1. Juddepenniarsaoe ypaBHEHie

f(x,y,%,...,-dji)=0,. Tt s Rl

rab f ecrs pamionmaaneas mhbrasa (ydrnia ors Bebxb nmepeMBHHHXD BH Hee

dy d”y
BXOAAMUXB, T. €. OTH %, Y, i =

MOMEETH JONVCKATH palio-

HaAbHEA phmenia, Eak® mTbiuasis, Taks M APoOHEA. -

Bs XVI 1. ,Maremaruveckaro Clopmuka“, mzirasaemaro MoCKOBCKHME
Marenarnueckums Obmecrsoms, npod. H. B. Byraess NO0Ea3anb, KAKHMD
00pa3oMs MOKHO Haxopurh Beh wremn mbaaro pbmenia Buxa

y:ax)\—}—ﬂx”—}—...—{-—wm‘},. e e W w e .(2)

eclIu Takoe BO3MOMHO J(Id ypaBHeHiA (1), HAUMHAA CH YIEHA BHCIIEHd cre-
OeHU HIH CHapuiaio

[y]= az*

u mocabjoBaTeIsHO Nepexoxd Kb cxbayomuws Bz’ ..., oz, 5 nopagkh
HOCTENeHN0 MOHAAAOMURCA TOEasaTeleil

A vee W,

*) IlocmepTHoe msjanie npomsseiemia HafijemEaro BE Oymaraxs mnokoiimaro ARaj.
B. T'. Hmmenenkaro BH COBEPHIEHHO roToBOME jia meiarm pupb., Br pysommeaxs B. T\
Mymenenkaro muwberca eme jpyras, menbe 06paGOTaAHHAA pPeIAKNis TOH #e CTATHH, HO CO-
IepHamas HHTEPeCHEEE BapiarTH; nocabpnie mpuBezeHst HEEE BEH H3BIEYeHIH. Peg.
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CoBORYIHOCTL BeckMa MPOCTHX IPIeMOB's, CAYHKAIUXB HAd HTofi mbim,
aBTOPE CMOC00A HASHBACTD HAUGAOMS HAUBOAMUULYT NOKAIAMEET.

SamBrEMs, 9r0 jag mpumbHeHiA 5TOro maaia Tpebyerca saMbma BE
AuddepeITiatpEE XD YPABHEHIAX'D 32RUCHMON nepeMbHEON, NPOU3BONEMAL
CTOALEO pash, CKROIBKO JNOMKHO OHTH PABMHYHNXD YICHOBH BD MCKOMOMD
obaons pbmenin (2). Tars, maigg CTapmiil YIeHb ax}‘, HYEHO, JJA OTH-
CRAHIA caBiyoimaro musmaro uiena, upeodpas3oBaTh Tuiddepenniansroe
ypasuenie (1) ors meumssbermoil y Eb £, ToJgarax y=ecz" -2 u 1. I

§ 2. Xorst npod. Byraess Bb 3akI0Yenin 51010 uzcrbiosanisa, o nbanxs
pbmenisaxs yuddepenniarbANXs VpapHemil, U BECKASHBAETD MEEHie, uTo
5Ty PAbOTy ero MoEHO OH NPeLmOCIATh KAKb 10IE3H0e BBEJeHIe Kb Moell
pa6oTh o ApoGHHXD phmeHisX® IUTEHHKXH JudpeperniaTbaRXD ypasHe-
HIl ¢ PamioHAIBHHIMU kod(uuienTaMu *), HO BB CBOEMB HOBOMB H3CKb-
LoBaHiM *¥) omEk mMbers BB BEIY faibrbiimee pacmpocrparerie npuvbue-
Hid HavalJa HamGOABMUXE LORasaTeleli Kb Pa3HCKAHII0 JIPOGHHNXS phuremii
Juddepennia bHEXD ypasreHiil, e OIPAHMYEHHNX'D JMHEIHOT (GopMOoi.

Iro racaerca pbmenia srofi zajgaunm BE orEOmenin ypaBHeHiil anHel-
HBIX', TO UPEITOKEUHEA MAOH NPABHIA, B JONOIHEHie JaHHENXSH Jiysn-
JeMB, A IYMaw, BUOXHE XocTHrawoTs 1birum upocThimuyS nyreMs, ¢b ybus,
MED mamercd, coraacemd u npod. Dyraess, cyad 0O NDPUBEIEHHON BHmIe
CCHLIKD BB aRMOYERiM BHIIEYNOMAHYTOH €ro craTri B MareMaTHICCROME
Coopuurb.

[lo wpumbpy Jdiysuana s me umrazcs pbmars moXOOROE Ba)AYM L
Tu(hepenniaTbHHXs ypasHeHifli He IMHeHHHYD.

O cpoeit cropors npod. Byraess, nperiomups cedh 00110 33129y O Ha-
XoxIenin phmenit rpoGHEX® Au@PepenmiatbEHxD ypaBHeniil, 1axs phume-
uie e, 1biicreuTeNHO OOHUMADIIEE, KPOoMD JTAHEHHH XD, BOOOIIE Nufdepen-

IIAJbHBI YpaBHeHII PALIOBAIRHATO BHJA OTHOCHTEILHO BXOUAIIEX's Bb HUX'D
7

dy ady
gB= dz"’
TPBTE TeopeTHYECKiA ocHOBAHIA ero cuocoGa, Masi ayumeldl ombmkm npakru-
YECKOH ero CTOPOHH, BE cpaBHEHIH b JAPYTUME BO3MOEHBIMHE IIPieMaMu
pbmenia roi me zanaum.

nepeMbEENXE %, y Iosrony neGesnoxesno Gymers pascao-

§ 3. Jlag coodpamenia wmcaa Pa3ITHUHKX'B OUepalniil, TpedyeMHXb CLo-
co0oM® mpodh. Byraesa (mpu orwckamin Apobunx® pbimeniit), mocrapaemes
cxrbraTh BOBMOEHO KpaTkii uxb nepevens.

HMoxomnws, yro ypasmenie (1) mmbers phmenie Buja

()
P(x)’

a

y=0(x)+

"3 LY 1. 3an. Hmn. Ax. Hayxs. 1887,
*%) LVIL r. 3an. Uumn, Ag. Haygrs. 1891.




¢h Ibaoil uacThO

0(z) =ar*+ 82" 4 ... + s,

PACHOIOKEHHON M0 HUCXOAANIUMD CTeNeHAMB nepeMbHOft z, u Cb IpoOHOI
v %

9aCTHI0 %——;, Bb KOTODOU CTemeHb YUCAHTENA HHUIEE CTeleHN 3HAMEHATEILI.
&

yers p o3navaers umenao 4reHOBD ¢ymrmiu 6(z), KoTOpHe, HAYMHEAML CO

CTApmiaro, ME NOAYyYUMB COTIACHO BHINEW3IOHEHHATO Ada IBIHXD phime-

Hifl (§ 1), Tar® uro noexb p mpeodpasosamiii AuPpepeHniaIbRHXD  ypas-

HeHIll HA OCHOBAHIN IOJIOKeHi:

1=axl+f‘/17 y1=‘6’;(;”—|—y2, s ey yp—lzmmv_{—yp ..o (@)

Oyrems uwbre judipepenniarsmoe yparmenie

( dy, d"yp)
f]\vcs yp, dhxy el 8 d:c” ——O,

Jomyckaomee yactaoe phurenie

_ 9=
yp—-m.............(b)

Honaraa Temeps

i

BHIBEIEN's U35 NIpeIHIymAro ruddeperuiaisaoe ypaBHeHie

dz 4’z
fz(mv 2, @a pilieisecis da,n)—o,

Jonycrapuiee 4acTaoe pbmenie uza

plz) @,(x)
z= et B (x) + » (@

rilh 6,(x), ¢ («) 1 »,(x) ubima Qyusmiv, usE EOTOPHXD ¢,(z) muUsmel
crenenu whkme ¥ (z).

flcHo, 4rO0 3a7AYa BHOBH MOJYYIIA Teneph ¢BOH NepBOHAYAJBHEE OOl
BULB, M BECh EPYI'b TPeOYeMHXH €l Onepanifi saBepmens®, TaKh 49T0 NpH
JanrpabimeMs ed paspurin Th-me BUIH omepaniu 1amp OyLYTH TOBTOPATHCA.
Hoaromy, ecau abicTeuTersHO JamHOE ypapHeHie (1) JONYCKaeTh PalioHEaIb-




Hoe 1poduoe phmenie, To 0HO, mOsTUMY ClOCOGY, HoAy9nTCA BE BUIXB He-
NPEPHIBHOR 1pobu

1
S L

T

Mu Bupbam, uro, eme wme IPHCTYNAA KB BHYMCIEHID ¢ymkmin 6,(z),
n0Tpe0yeTcs NPOHSBECTH, HA OCHOBAHIE IOI0KEHiit (@) u (b), p—+ 1 mpeot-
pa3oBamiil Judpepenniatcraro ypasmemis, ecam P 03HAYAELTH YHCIO0 WICHOBE
$ysgmin 6. HoxoGHEME 06pasoMs, ecau Pys Pgs +-+, P, 03HAYAKTE THCIA

WIEHOBE (BYHETIR 6,(z), O,(z), ... , 6,(«), To npemye BRUHCIEHiA nOCTHI-
Hell W3% HUX'D HOTpeGyercs

+D4+m+D+ - +(p,+D

mpeoGpasosanili xupdepenniataro ypapmenia, xa BHumcIeRie BehX® uIe-
HOBE 6,(z) morpedyers p,— 1 mpeoGpasopamifi, Tar® aro BehXD npeo6pazo-

BaHIl puddepenniarsHaro ypaBHEHiA I1d BRYHCICHIA HeIpepHBHOH IPOGH 4
noTpedyercs

N=@+D+@+D+ .+ + 1)+, —1).

Orcoma sujgHO, 4T0 4meao TpeGyeMEx npeoOpasoBagifi fuddepenniais-
HAr0 ypaBHeHiZ OYyIeTH BH OOIbIMIHCTES CIYYaeBh BHAYMTEIBHOE, MEMIY
TEMB KaEB OTH IPe0CpasoBamHifs, Bb 0COGEHHOCTH I yPaBHeHIl HeluHEH-
HEIXB, TOBOABHO CAOHH.

Epoud roro meygrosmo me mmbrs EPUTEPIA, 10 KOTOPOMY MOMEHO OHLIO
OBl CYAWTH, KOIZA DAIOHANBHHXDE JIDOOHEXD pbmenii BoBce He MOEETH
OHTB, 4T00H He HpejUPUHNMATH HANPACHO CAOKHEXS BEUHCICHIH,

§ 4. Hrars, npu seeft sambuarenpmoit npocrorh cBoeit Teopin ¢moco0n
npod. Byraeea MoKeTh OKASHBATHCH HeyL0GOUPEMBHAMEMB 10 TOILEO UTO
VEA3aHHRIMG NPUYHHAMS,

Ha ypapHemiax® IUHEHHHXD MH HOKa3al, RAKD VCTPAHACTCA W3AMIIH AL
CIOEHOCTh IPU pbmienin Tofi-e 3agauyM M KAKEMD OGPA3ONB IOy 9aeTca
HCHOe yRasamie, eclu OHO (1umeiimoe ypasHemie) He mmbers mpegmoxarae-
Maro JpodHAro phmemnis.

Hosromy ywbermo morasars sxbes amaxoruumme mpiemsr phmeria mocras-
JAeHHATO BONPOCA, eclu He BO BCBXB cIyyadxs, TO L4 JKOBOABHO OOMEp-
HATO KIacca YPaBHEHII HeJlUHeIHHXB.

Pascymorpums puddepentiaipuoe ypasHenie

Ly' + (U +2Ny)y + PP+ Qy+RB=0, . . . . . (D




S =

rab yrapemiawm oGo3EAYAITCA LPOUBBOXHEA 10 2, TAWH Y10, HATPUMBPE,

y’=i@_’_, y":ﬂ, a L, M, N, P, Q, R cyrb gavEuA Ibiea §yHE-
dx dx
Mix OTH & .

Ypasuenie (I), 0o4eBHIHO, MOHO €lle HANKCATH BB TAKOMD sk

(Ly)" -+ (M) + (@) + (Ny®) 4 (P> +R=0,. . . (D
rrb:
M,=M—2L, Q=g R L P =P N
Jogamems carbryoiryo Teopemy:
,Ecaum ypapmemie (I), maum uro To-we (II), jxomyckaers palioBAILHOE
, u :
Odpobuoe phmenie YE= TO BCEI'J@ MOFHO COCTABUTH JudeperiialbHOE

ypasmenie Toro-me tnma kawb (I) u ¢ Thub-ke kosdfuuienTOND R
yjleHa Oesp meuspbeTHON (YHENim, T. €. YpaBHEHIe

12" +0m—+2ne) s +p22+qgz+R=0, . . . . - (I

Bb KoTopoM®s Uhiwe RosdumienTn [, m, n, p 4 g DPOIMXD UICHOBSH
MOKHO oupexbaurs Tars, yrodw sToMy ypasmenin (III) mpunarzemano pa-
nioHAIRHOE ymaoce PhIIeHie, mpejcraBidpIlee THCIATENL w APoOHArO ph-
meniz ypasmenis (I), ecam smEamenarens v sroro pbmemia oupexbreHs
Eak® Taroll obmiii xbaurens Gpymrniit L,, M, u @, HauBHCIIed cremeni,
EBafzparTs Koroparo nbmurs ¢ymEkmiz N u P “.

Joxazameavcmso. Y papeenie (11I) cmagaza MOMHO HanNuCars TAKUMD
00pasoM'p

()" - (ms) + g+ e + (g + B=0, . . . . (V)
rat OymeMs UMBTE:
my=m—2l, .q=q—m'+1, py=p—n, . ... (V)

a IOTOMB CALAYRIIUME
z|" e g2 2] g\? P
[U- l. ;] - [vml . ;] =g ;—}—[Uzn - (;) ] -+, - (;) +R=0.(VD

Ilonaraa Temepn
=L, vm=M, v, =60, *n=N, v’p=2~P, .(VID

MOMKHO VIOBIETBODHTH STHMB YCAOBIAMB, TARD YTOOB (PYHRUIH {, my, ;.
w u p, Ouau nbauMm, ecam v Oyrers Takol oOmih pbaurens L, B 1 @,
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EBaipars koroparo xbmurs, N m P,. Ilpm toms uss Bebxs rbaurenei,
YAOBJETBOPAIOMHUXD TOJABKO WUTO BHCRASAHHKMDG VCIOBLAMB, MH MpHMEMD
E4R'D 3HAYEHIE p TAKO, KOTOPATO CTeNem) HAUBHCIIAL (kopoue crasarh na-
whoavwi oo abrurers I, M, @, garpars kotoparv rbmurs N u P1)-

Beabacrsie pasencrss (VII) ypapuemin (II) m (VD) memxy coGoo Towme-
CTBEHHH, TaKB-#e KaKb WXL pbmeHid, Tars uTo BooGme

[

Y

70, cxbyosarensro, ypasmemie (III) ponycraers mbaoe phmenie
Z=q,

9T0 U TpefoBAIOCH J0KABATE.
danbrums jgamxbe, uro, oupeybinps smavemia I, Wy, Qs W U P, U3B
veaosiit (VII), kagk® crasano BHOIC, MH HafiieMs U3 ypasuenrii (V) snavenis:

¢ " § i3 5T 8 '! n s r
m==m, + 20, g=q,+m —1, 27—291‘11_73-

Jerro mokasars, uro ypasmemie (III) we momers uMBrsn PAIiOHAJBHATO
apobmaro phmenis

T e i e

B camoms gbak, pomyckas mporusHOe, MOMHO GHUIO GE COCTABMTE ypas-
Bele :
1" = (my - 2n,8) &' 4+ p 8%+ g, S + R =0,
EIH
(L,8)" + (my8) 4-g6 + (8% +p8°+ R=0,
rat
my =y — 2y, Ga=g, —my—+1, p,=p,— B s

5 magEMu  obamMu KosdumienTaMu lyy Mgy gy Ny, Dy, IT0 moCTBIHEE
Srasunenie jpouyckalo O6n mbioe phuenie

S=u.

a8 3T0r0 HeoGXOJIMMO U JOCTATOYHO, [0 BEIIIEIOKAZAHHOMY, TOJALKO BhHI-
WRIENTE YCIOBid:

%

= e S
vl =1, vymy=m,, ngs=q,, Vil,=n, Uils =ilia

(34
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pearbicTsie KOTOPHED @, LOMKHO OHTH TAREMB OGLIEMD rbamrenems 1, m;
M q,, EBAJpaTh KOTOparo IBAUTE n H p, .

Ojmako Ierko yobjiumrThes, 9TO TpedyeMaro rbaurens, gare whioit GynEk-
TiH 0Th z, HE MOKETH OHTH MIN, AVYIIe CKa3aTh, OHB PABEHBD N0CTOAHHOM
penauEh, u00, YMHOKAA IepPBHA TPU M3 HOCABIHNX' PABEHCIB HA v, &
apa mocabpuiz ma v® u mpumHMas BB coobpamenie (VII), moxyduns

wyly=1L, w.my=M, vw.¢;=8¢, (w)l.ny=N, (w)?p,=P,.

Yro0s He 6HI0 TpoTHBOpbuis Mem)y mocABAHEME DPABEHCTBAMU ¥ YCIO0-
BieMB, UTO v ecTh HamOoapmii odmiit pbaurers L, M, u @,, EBaJIpATH
koroparo pbmire N u P, Heo0X0JUMO UPUHATH

v, = const.

Hostomy phmenie (VIII) ypasmenia (III) me Mo#erTs OHTH APOGHHMS.

§ 5. Opempe abMp MH UpHBeZEeMT HBKOTODHA JLONOIHATENLHE saMb-
9agig Kb NpeIHIYIeMy cuocoly, UPHIOKHNE ero Kb JudepeHrialsHOMY
YPaBHEHIIO

| @4 0y Y @0 T — @ Ry = 20— 052,

NpejcTaBIAONIEMY TOTH caMBil npumbps, HA KOTOPOMB npod. DByraess
WIIOCTPHPYeTh NPUIOEeHie cBOEro cmocofa HAXOEJeHiA pAIiOHAILHATO
apobraro phbmesnid,
Cpapmenie nocabxmsaro ypasmemis ¢b (I) jaers:
: 1 ;
f E=(gc-1)} M=0, Nza(ngl)?’,
P——(@ 41, §=0, B=—(@+2—0s—2),
cabroBaTensHo
M,=M—2L=—12z(x*+ 17,
Q=@ — M+ L'=6(+1) (522 + 1)
=P—N=—(z+ 1)@+ 12.

Oreoya Buguo, uro L, M, n @, uwbors odufiii xhaurers z° 41 =v,
Ho, EBAJPATH KOTOparo, T.e. Ha (z” -+1)2, ybaarcs N u P, u ubrs 1=
amrens Gonbe BHCOKOH CTeNeHH ¢b MOJXOOHHIME-#e CBOMCTBAMIH.

e S i o il




MosToMy MEH moTyIHMB:

i = L B0 2 M, = Gl 2 2 D
| —Eﬁl——(m =), m1=m2+1~—1~x(ﬂ’3 il =x—2_jfl=6(0$ Tl

N 1 P
n*:m:?(xg—]—l), 171:(;5—‘_;1)2:_(390"5“1)

H3ajava npuBeseTcA Kb paswckaHin mbaaro phmemnis nuddepenniarsaaro
YDaBHEHIA

[(® +1)%2]" — 12[w (2?4 D)e] + 6 (522 4 1)2
—{—%[(mg—l— 1)24] — (Be-F 1)t = a8 242 — 9p—9

HIN
(2 + 122" —da(@®+ 1)’ +2(322 — 1)s
+ @+ 1)er' — Qe+ 1)e? =2+ 242 — 95— 9.
Upuwbusas paa sToro emoco6s upod. Byraesa, NOI0EUMB, ITO
A

[Zl=eax

SPeACTABIICTD cmapuisi TIeHD HeRoMaro mbhiaro phmenis.
Torza swemie mokasarennm x BB PA3IMYHHXT YIEHAX'S YpaBHeHIA GYAyTH:

feil, A3, WL T 9 -Lg a3
“DABHHBAHIE MXD MEHKIY 00000 MPUBOLHTE Kb onpexbieEHOMY 3HAUCHID

G

SarbMp, 0pE 5TOMS 3uavenin 1, maileM® Lid k03 uIienTa &, cpaBHUBE
% pesyubTarh HONCTAHOBEN 2= ¢z - ..., Koaddunienrs upu %, yeiaosie

(a—1)2=0, orkyra a=1.

Haromens mpeoGpasosamie mocabrmaro xuQdepenniaTpAaro ypasHeHid
SOCPEICTBOME MOJCTAHOBEH

g=ftz

(@ 128"+ (@ + 1D +2) ¢+ 1) — da(@ 4+ 1) (¢ +1)
622 — 2) (+2)— 2o+ 1) (§2+ 208 -+ ¥ = 2® -+ 22— 9 — 2.,




Tard Kakd BB OPEIHIYIIEME BHpamesin 2, KOTOpoe JOIKHO OHTH Ib-
A6MD, z NPeICcTaBIieThb cmapuiiti 91eHs, To & MOmeTH OHTH TOIABKO 10-
crodnuofl peaunuunoii. OOo3HAYUBD €€ 4epesh @, UOIYYUME JNIA ed oupe-
1breria cabjyouee yeaosie

(22 1) (z+a) -- 42+ 1) + (622 —2) (x+a) — (224 1) (22 202 -a?)
=g? b Pt — Qg B
nIu
TR e T T
— 4x3 — Ay
+ 628+ 6aa? —22 — 20 ;=o°-} 222 — 9z — 2.

— 08— — 242 — a?

— 4azx — 2ax

Brbes wneHsl ¢b 23 CORPATATCA; YISHH €6 22 COKpaTarTcd, ecid 3q — 1 =2,
T. 6, a=1; TUpH HTOMD 3HAYEHIM @ COKPAMAKNTCA TAKEE UICHH Cb &
u 6e3b x.

Uraxs,

=2¢+1.

caBbroBaTeIsHO

7 z+1

I T

§ 6. Ha ocumoBamim mpernIYMUXB OOMNXD BHBOJOBE, HOAIKPBITEHHHXD
nocabIHuUME DpuMBpoMB, MOMHO BaKJIOUHTH, YTO JJ# DPasscEaHis panio-
HAJBHAT0 ApoOHaro phirenis, eciu 0HO BO3MOEHO i ypasmemia suina (I),
MOKHO NPUASPERUABATRCHA ¢ABAYOUIAr0 NpaBHJIAL:

1) Pasmickats anredpandeckn Tagoro obumaro jpbiaters v, HaushCIIed
crenemu, nag L, M,=M— 2L w Q = @— M-+ L', rsagpars Koro-
paro ybauxs 6u N u P,=P— N’

2) Ipimckars nwhaoe pbmenie z=w, 114 tuddepeduiaIbHaro ypasHeHis

(B8 S o] sl rame

3
¥

Torga uckoMoe pamiomaabmoe JNpodHOe phmenie ypasmerig (I) Oyzers




Teneps cams €060 BosEUKaETE BOMpPOCH 0 c1BIyOMUEXD ABYX'D CIYUAXE:

1) ecim ymoMAHYTHE BHme o6mifi rBauress v Momers WBTE TOJABKO
IOCTOAHHOE 3HAYEHie,

2) ecau npu v, pasHOMB WhIOH (VEENIM 0B z, TOABKO UTO IpUBEIEH-
Hoe Bhime jupdepenniarpnoe ypasmenie (IV) we uwbers pbmenin sb puh
ubnoli Qymrmin.

Copamusaeres, MpaBuasHo-1n cAbJATL 3aKI0UEHie, TTO IAHHOE ypan-
genie (I) u BB TOMB u BB Apyrows cayyal me Oyrers umbrs panjosain-
HEIXB IPOOHHXD phmenii?

He wosmers Onrh compbmis, 9T0 BO BTOPOMB WU3B DTHX® CIYY&EBT
AOMLKHO JaTh yTBEPIUTEILHH 0TBbTE Ha Upejtokenunii soupocs. Uro-me
Racaercd mepsaro cayuad, 1o, 4ro0n ¢h ysbpemmocrsio orehraTs Ha mO-
CTABIGHHBIH BOUPOCH, HEOOXOAUMO WPELBAPUTEALHO HCOETHBATH, HeAb3H-IH
NPIHCEATL TAROTO MHOEHIELS ¢ (WHTErpUPYOIIAro), 1o YMHOCHIH Ha KO-
TOpHi BehXs KoafduuierTors pammaro ypassenia (I), omu npioopbau 6u
CBOHCTBO JOCTABIATH, Wa OCHOBAHIM IAHHATO BHIIE IpaBuIa, 3HAUCHie v
pasaoe ubaoit dysknin ors 2. fcmo, wro upocrbiimiii BuIs HHTerpupyo-
HATO MHOKUTENH (4 JONHKEHD UPeJcTaBrard meouperbreEnyo mbayo mo-
AVRUTEJNBHYIO cTeNeHb nNpousBejeHis BecbXb THXL-ie MUAEHHHXD MHOMKH-
Teled, EOTOpHE MOryTh BXOJUTH Bbh BHAMEHaTEeNS JpodHaro phmenis. UYro
Bacaerci OTHXD N0CABAHUXB, TO, NOZOOHO TOMY EKakb BB cayual mumeii-
HHXT ypasHenidi, no rteopemh Jiysura me Tpyamo oupeybaurs, BB EOTO-
PoNb U35 Kospdunierross L, N nin P LoX®EN 3aRI0YATHCH Beb -
HEllHEe MHOKUTEIN APO0HALO paniomaxbEaro pburesis.

By camons nbak, nyere 9T0 nocabiaee umbers BHLB:

A

L (x— a)*B ’

iab (z — @) OAVED USE IMHEHHHXE MHEOKUTENCH 3HAMeHATe d, BXOIALIIH Bb
Bero pb creneny «; A u B ubang Gpykauin ors 2, He ybramigcs ma (z—a).
Ouesnxno, Gyrems umbrs:

’ AI ” AZ
y.7% o Ay e~ o =8, '
e, 47 EEX Ji‘
Uie (z — a)*B? ° Yy = (x__a)ﬁoc-l-lBBl 3

Otcoa BHIHO, 10 UpPH TMOLCTAHOBES STUXE 3HATEHiH Y, %,y BB
frasuenie (I) mumefinmit MEo®uUTENs (2 — @) BOfijers ThIUTEIEMD BB BHC-
Well cTeneHH BR TOMB wiewb, roroparo koapdmmients 2N, ecam a > 1.
8% wienn Ly" um 2Nyy' Bofiners jybaurens (z— a) 55 PaBHOH CTelenn
WRIBEC LI a=1].




Ha ocBoBamHiM 3THXB co00pa:keHifl, KOTOpHA 0e3I0Je3HO pPas3BHBATH Bb
noApOOHOCTAXS, HE TPYAHO COCTABUTH Takoe MNpoH3BeJeHie, BEL KOTOPOE
BXOJAUIU-0H BCh IWHENHHE MHOMUTENM BHAMEHATENS MCEOMAro ApoJHAIO
pbmexnia, npugeMs EpoMb HXB MOI'yTH, KOHEUHO, OHTH BBEJEHH I MOCTOPOH-
mie wHomHTenu. lpumars HeomperbaeHHYH NBAYIO NMOAOEUTEIBHYI CTe-
IeHb HTOT0 NPOuUBBeJeHid 3a 3HAUEHIe &, HYEHO OyJeTH TOALKO OnpeXbauTs
nokasaTexs 5Toff cTeleHH HA OCHOBAHIM TAHHAT'O BHIIE YCJAOBIA IIA 0.

PascMoTpumM®s a4 MOosACHEHIA TpocTofl mpumMbps:

22" = 12(ay’ + 2y) — 2%yy’ — 32%y% = — 8a?2.

Mu umbems 3rbes:

L=g* M=12z, =—~?w3, P 842, Q=24
HOBTOMY :
r I 7 " 3
M=M—2L'=—182, Q=Q— ML =14, P1=—~Tx2.

P

Cabposarersmo, L, M,, @, umbors o0mums jbiurereNs DOCTOAHEYID Be-
JINYUHY; HO OTcoja eme He cabivers, 4ro6H JaHHOe JuQdEpEHIioHATD-
HOe ypaBHEeHle He UMTBIO pamioHaapHaro xpoduaro pbmemia. Jird puacme-
HiZ 5TOC0 BOIPOCA BO3BMEM'S HHTETPHDYIOILIH MHOEKUTENIb

p=a,

rib » nowa meomperbaenmoe mhroe dmero, & CTENEHH X B3ATA NOTOMY,
9TO0 BB JARHHOMG YDaBHeHi:m kodQumieHTH Ipm gy u y' uMBoOTE IuHeH-
HHXD MHOMHUTENeH TOJBKO PABHHXB x. Lleneps Oyaems AMEBTE:

1
plie= gt alf = 129"", #N,_—__.Txn%‘, pP=—32"1 | uQ=242";

=

T03TOMY
M, =uM— 2(uL) =— 2(n —4) 2",

Q= 1@ — (uM) =+ (uL)" = (n2 — 9In—14) 2",

f e % 3 n+-2
P1=#P~—(#N)=(——5—I~ 5 ).N“

Orcioga cabayers, uro 2", W Bcakad cTemeHb OTh x HUEE n-HOHM, OyLeTs
o6muNs rhaureieMs s gL, M, n ¢.

Taxbe, 4ToOK BHCHOIAA cTeNeHL 00WAr0 XbauTeNd, BO3BHIIEHHAA BH EBa-
xpars, 1. €. z*, xbauza uN um P,, BeoGXO0LHMO:

1) 91000 %+ 8 — 2n =3 — » paBHAJOCH HYI HIH IHIOMY HOIOEH-
TeJBHOMY YUCIY, :

2) 4ToBH, npe 3 —n =0, 6a10 P,=0.
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Tar® rawrp mocabyuee yemosie BHIONHAETCH, TO, MOAArad n =3, GyieMb
HMBTE;

Li_ 0

UN
3 =

1
s -—6_—"00
X

M Q
T L
;}E——I—Qm, F——-—‘l, .’,226

1

p

Cxbosarensro, sagannoe auddepenmiarsnoe ypapuemie npuBejgercd Eb
cxbryomeny:

n ¥ 1 L

(.’.2925) —f—2(.7cz) —4z— (—2* 22)

=—32°, rab 2=2%,

WK
2’8" - (bx — 2)8’ = — 3a5.

Axa noerbrmaro puddepentmiarsraro ypasmenia mo ¢10c00y HAMGOIBIEXD
Hokasateleil maxogums whioe phmenie

z2=uzxb46z;

cabrosatennHo, sajamnoe Aufdepenmiaisoe ypasHemie uMbers IpobHOE
phuenie
goni 2° Abe

y:E_.

26

2 —1+

&° z 2

li3pireuenie 3w pyromuen B. I. Ummenemkaro, copep-
RAMWEH APYIryo pejarmiio npepwpyileii ¢TATHH *).

Bp sakmouenie mpepmaymuxt sambrons **¥) merarn 0yJeTs 1o-
£43aTh, 4T0 Th UpIEMH, KOTODHE WOCIYEHIM HAMB IIA YUPOIEHiA ph-
WeHld 3a7a9M 0 HAXOMEJAEHIM palioHAJBHHXD APOOHHXD pbmeniit numefi-
SNXD YpaBHeHId, MOryrs, Orarofapd .JImmb HeGOABNIOMY BHOU3MBHEHID,
©% yeubXoMb OHTh IPUIOKEHH XA phIlemis Takofi-ke 3a1aud BB OTHO-
Wenid OTHONO JOBOABHO OGMATO W HeGesHHTEpECHATO Kiacca Iugdepen-

SIAIBHHXD ypaBHeHill He IHHEHHHXD.

*) Hsv mepennckn B. I'. Mmmerenmkaro ¢ pasEuME IANAME BHIHO, UTO 5TA PYEOIACH
SpeacTasagers Ha6pOcOEs coodmenia ero O.-II6—cromy Maremar. Odmecrsy, cabransaro
+° ostadpa 1891 roga. Hocrbruan pepakmia membe o0paforana aBTOpOMSB; ThME He Menbe
WS COIEPEATD MHTEPECHHE BADIAHTH €ro MHcIeil, sacaymusanliie BHEMamiz. Spkcs Tpa-
fieres maoe auddepenuiazbnoe ypasmenie, Goabe cxommoe, ubmp ypasmemie (I), csepxs
o axbes ecth yrasamie pa 10, uro B. T. Mmmeneuri sragbas npieMaMH, KOTOPHE npamh-
Sewres k5 Gonbe o0muws BEiaMs IHQ(epeRniaiuBXs ypasHeHid. Peo.

*%) 9rm sambrE 10 comepmamiD COBNAZALTL ©F THMB, IO H3N0EEHO BHME B 88§ 1,
==m 3 Peg.

e
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DToTH EIACCH MOKHO XApPAKTepH30BaTh cIbIyomuMs ofpasoms. Kb memy
IpAHALIeKATs YPABHEHIA TAKOTO 00WArc BUAA, 4TO BH HUXE KaKb YACTHHE
caydad 3akiodaiores pud@epenlialbAHd ypapHeHid, UWOJAyYaeMblsd OpPU 10-
pumeHin Tu(PepeHmiaIbaaro TOPAIEA HA eIMHUIY OJHOPOXAHXE Judie-
PeHTIAIBEHXS JTURCHHEXT ypaBHeHiH, 1000T0 NOPAAEA, ¢ PALIOHAILHHME
Eoa(punienTaMu.

OTcrona MOHATHO, YTO LATH €H0c00s HAXOXUTH PANIOHAALHBA IPOOHHA
pbmenia pus juddepenniaTbHHNXD YpaBHeHIH ONHCAHHATO KIACCA 3HAYATSH
BD TO-EKE BpeMd IIOKasaTh, KARD HAXOLATCA M4 JUHEHHHXB® Juddepen-
TialpEHXD YPaBHEHIH ¢b pamioHAILEEMEM Kos(@uiUieHTAME YacTHEHE HATe-
Tpais BHI2 eSW, 1k ¢ ecTh pamioHaIbEAL JIPOOE.

K® onpexbrenmoMy BhIIe EIACCY NPUHALIEKATEH cabiyomia jpuddepes-
miadpHHE ypapHemid ¢b UHIEME Rod(unienTaMu: Bo 1-Xb ypapHenie mep-
BATO NOPAJEA U BTOPOIl cTENeHH

(?1/

Fep Byshpdy i, =10,

Ha KOTOPOMS Jarpamms Bh NATHPOBAHHOMS BEITe Memyaph *) moxasaxs mpu-
whEeHie cBoero c¢mocoGa MHTEIPHPOB&HIA HOCPEICTBOMDB HENPEPHBHHXD
1podeil, BO 2-XB YpaBHEHIe BTOPOIO UOpALER M TpeTLeﬁ ¢TeNeHn

d’y

N+ Py-+ Qy*+ By’ + (8+2Ty) o k8

H Taks Jarxbe.

M orpaHRUMMCS pascMoTpbHieMs mpejJaraeMaro HaMm cnoco6a, HaXo uTh
pATiOHAJABEES Jpo0HEA phmenia, ma ypapmemiu (a), ¢b mbBanMu K03(u-
miegrany N, S,..., T U, Takb Eawb HpieMH, KOTODHE OyIYTE DpU-
whrEenn nag orofi whiu, Oess 3arTpyjHEHIA TepeHOCATCS HA Ipyrif ypas-
HeHid TOro-#e Kiaacca.

YpaBHeHie (a) MOKHO UpPELCTABUTH TAKHME 00pasoMb:

dhc

(Uyh— (Sly)+Pu+“(TJ +Qy*+ R+ N=0, . (a)

OJOHKUBD

g U e S
B=g—2 . A=P-T o G0,

dx

Teneps Mo®HO cabiyomuMD 06pasoMD OCHADYHHTH yCIOBiZ, UPH KOTO-
TOPHX® JaHHOe Nu(QepeHmialbHoe ypaBHeHie XOUYCKALTD pANioHAIbEOE
apocaoe phmerie. Jas proro jgomycTUMB CHaYadd, UTo OHO, HIM €MY PABHO-
smauymee ypasHenie (a'), umbers pbmrenie

=

*) Qeuvres complétes, t. IV.
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rib X ecrs gamwas whras GpyHEDIA OTH x, ¥ COCTABMMS cabayomee rug-
deperuianbHoe ypaBHeHie

- d
EE@(DYZ)—}—@(&Y@—I‘P}YZ"{"
+3%(Ty2zﬂ)+Q1Y2z9+RY353+N=0, cee (@)

rab Y ecrp gammas whias GyEENiA o1e z, pasmuumas ore X, a 2 03Ha-
94€THh HeusBLCTHYD (yHEIIO OTE 2.

Ha ocrosamin ycxosia, uro y = X ecTs wWATerpars ypasHemia (a’), oge-
BEAHO, YT0 ypaBHERHID (a") yIOBIETBOpAETH MOI0KEHie

Ye=X;

cabrosarensro, ypasmenie (a’) umbers pamiomaismoe Apo6moe phmenie

g=—,
¥

O6patnps BRUMAHie Ha TO, KAKD CoCTaBIAeTC: ypapHeHie (a”), Touyckan-
siee pamioHaabHOe xpodHOe pbmemie, me TpyxEo cibaaTh 00miA 3aKI0UE—
84 0 pasHCEAHIM CHAYATA 3HAMEHATEN:, IOTOMB UMCIUTELA ApoGHATO Pl
menid, ecau ero uwhers ypasuewie (a), me gonyckaomee mhraro phmemis.

IT10 MOEETH OHTH cAbIaHO XBOARNMB 00PA30ME: B OLHHXD CAYIAAX B
menocpedcmsenno, T. €. ¢ NOMONIIO JUITD JAHDATO YDaBHEHif (a); BB Apy-
TEXB—nocpedcmeoms PAsHCEAHid HBEOTOPATO muoscumens.

Bs nepsoms cnywadh mymmO ypasmemie (a) mpupecrs Eb BuLy (a') ¥ 4
wsorowrenoss U, Sy B P, orsckars o6maro mamboasmaro pbauwrexs ).
Alaxte, pasnomups D Ha TUEEHAHXE MHOEHTENel DOJIYYHMB, HANP.

D=(z— c;)av(_:c — b)'B e (— Z))‘
% COCTAaBHMB IpPOM3BEJeHIie
YT=@—a"@—b...@—1"

"2t morasarerm ¢, 8',..., 1’ onperbigorca CIBIYOWUMHA YCTOBIANE:
0 Tu @ jommas pbmmrsca ma Y2, a B ma Y8; 2) &, @8,..., &
AoamEs uMBTH NPH BTOMD HamGOIbIIiA WBIHA MOIOKUTENSHHS SHAUEHIA,
W npesocxogAmiia coorsbrerserno a, &, ..., 4.

Hozaras B ypasuemin (a')

P d
T




H BBeAA ]],'ﬁJIHe ITIOIMHOMBEI:

e Clt kS e e
AT e e
2 Q R

Pl i

HOJY9UMB

2
a%@(uz)—}—d%(sz)—f—pz—l—éi(t%)%—qzz—|~¢z3—i—N=0. £ wukh

Bearomy pbhmenin
i=X

ypasreria (b) coorsbrersyers phmenie smia

£

XaHHAro ypasmemid (a). Cabrosarensno, ecam Moxmo 1) mafiTn mormHOME Y,
no MeHpmIed MBph mepsoii crememm, yroBAETBOPHILIH YEA3AHHHME BEHIIe
YCIOBLAME U 2) MOXyuuTH Ymaoe pbmemie z = X jgaa ypasuemia (b), To
; : . ; X
Jannoe ypasHemie (a) umbers pamiomamsmoe xpoGHOe phiremie g =7
Bs 1hxb caydasxs, KorZa meapss HafiTm TpeGyemaro moamHoMa Y #e-
nocpedemeenno ChL TOMOUID JAHHATO YPABHEHIS, MOMHO €lle NONHTATHCT
IOIYYHTE €r0 HOCPeJCTBOMB NPELBAPHTENSHATO YMHOMKEHIA IAHHATO ypab-
HEHIA Ha MHOEHTELb (£, BOTODHIT MOKHO 0y1€T5 HABBATD UHMEDUPYIOUIUMD,
KOLJa CBb HOMONL0 KoauIienToBs ypaBHEHiA (1), YMHOMKCHHHXD HA X,

TpeOyeMB# noamEOME Y MOEeTs OHThH HAMIeHD.

Hycrs y = 5 UPefcraBLiens phmenie yuddepenniarsraro ypasuenis (a),
unbiomee BuJD HECORPATUMOH -1po6H, w ypaBHEHiD Y =0 DpHHALICKUTSH
REOPeHb @ KPATHOCTH ¢, TAKD 9T0 MH HMbBeMs:

Ll LSRR IR s T e

(2 —a)'Y dz (z—a)*"'Y, dz? (2~ af Py

¥

rab mommeoMm X, X, X, Yy, Y,, Y3 me xbuarca ma (x—a).

Buoca mpepmiymee 3HaueHie (YHENiM y U €d UPOU3BOJHHXDB BH ypaBHE-
mie (a), Jerxo samBbrTuTe TOTH wWiens, rib B 3EaMeHaTerh (x — a) BofigeTs
BH caMOM BEHcHell cremenu. KRosgduuierTs 5TOr0 WieHa AOLEKEEHE colep-
®aTh BCBXB DasIMUYHHXTD IUHEEHBHXD MHOKHTeldel 3HaMenarers Y Xpol-
#Haro pbuieuig, mo teopemb JiyBmmmd.




e PR e

Ha sroms ocmoBamiu meompepbiemmas cremens HToOro Eod(umienTa uim,
Npomte, NpOM3BEJEHIA ero pasIMYEKXb IHHSHHHXDH MHOEMUTENEH, MOMHO
UDHHATH 33 3HAYEHie ¢ MHTErPUPYIOILATO MHOKATEIA, UTo-Ee KACAETCH TMO-
Ea3arens YHOMAHYTO HeouperbieHEOfl cremeHm, TO OH'G MOMETDH OHTH HAH-
AEED 10 CM0CO0Y, CXOZHOMY ¢ THM®B, ROTODHI NOKA3aHD HAMH BB VIOMA-
EYTOil BHIIe cTaThb o0 HaXomkJeHiM pamioHAJBHEXD IPOGHEXD phureniit
AMHENHEXD YPaBHEHIH.
3 upepmIymaro 3akindaeM®, 910 ypasmemie (a) me umbers pamio-
. HaIbHAro jpodmaro phmeni, 1) ecam TpeGyemaro moxumoma Y (EOTOpHI
A0IEEeHs MPeACTaBIAThL 3HAMEHATENh PhIienid) Hexpsa onpenbanTs mo ypas-
HeHio (a) HE HEMOCDeJCTBEHHO, HU NOCDEJCTBOME MEOKHTELL, HIH 2) eclu,
Halll4 moauHOMB Y, MH moayuums ypasmemie (b), me Jlouycrapmee nh-
aaro phmenis.
ITepexo)uMD KB TPUIOEEHIAMS.
Ipummps 1. Jamo ypasmemie

(437 T4 — o+ 9) [0 20— 9 1 14 o+ 3)'9) 2
—l—(x+3)sy3——42(x+3)4y2—-2(2932+6x—-3)y=x2—6x—I—5.

Upunaras k5 5TOMy ypaBHEHID HemOCPeLCTBEHHO npepkLyiiE cnocods,
2eTE0 yObaaeMcd, ITO TAKUMD 06Da30MD Help3d HANTH WOAnHOMA Y 5 o~

TODHE IPeJCTABIANG-0H 3HAMeHareld MCEOMAro Apo0Haro phmemia. Ho B
2

: d*y .
SH1Y E03()pUNienToB® mpH —5 M y3 3aKI0UAEMB, uTo Y MOEeTD UMETE
. d£2 7

JuHeHHEe MHOKHUTENN IUNb BUXA £ — 3 ; I03TOMY, YMHOKHUBS JaHHOE YPaB-
HeHie Ha

p=(x+3)",

- 125 n Heomperbuennoe, GyneMd UMETEH:

U= (243" T=—719"", S=—(@+8 M @2 L2:—9),
BR=—(z+ 3" Q=—4MWHW“,Pz—ﬂ@ﬁ+ﬁm—$@+®ﬂ
N=—(z*—6z+5) (z+3)".

Oreola HAXOLUMD:

Si=—(z+3)" a2+ 22— 9+ 2 (n+2)],
Pi=(z+3)"[—2(22* 6z —3)+2(z+ 1) (e +3)+
+ (o4 1) (22 4 22 — 9) 4 (v - 2).(n - 1)1,
@="T(n—1)(a+3)""




e AT

u sawbuaews, uro (z-3)" ecrs obuiift mauGoasmift ybaurers U, S u F
Hoxarasa

D=(+3),

HY:KHO BHIOJZHUTE yeaoBid, arobn R abmurocs ma D%, a T u @ na IF.
Herpyxao yobiureea, dro BehbMB BTHMB YCIOBIAMB MOMHO YIOBIETHO-
purh, 1biaad
n=1.

Ipu HalileEHOMH 3HAUEHIM # =1 OyZeMb UMBTH:

U=(z+383, T=—17@+3°¢ S=—(@+3PFC—1),
P=0, =0, B=(z-13 Ne=r-w—=11p e -5}«

Iloxaras noaromy
Y= (xz-}3)?

u rbraa
2 2

AR TR

npuBezeNd ganHoe audepenniarpHoe ypaBEemie Kb cAbiyoueMy BHLY

Glnsin. Wizt e AHEREEE 5

g 7dxz - [(x —1)e]+ 2= (x— 1) (z — 5) (»+3)
MK

d’ L o =

2 142 iz x—1) o t+2=@—1)(z—5)(x+ 3)

Haiixa wseberanms upieMomt mhioe phmemnie
ge=g—]
nocabyEAro ypasEenia, moxyuums Bubert ¢ Thue apodroe phmenie

ey 'Sy
ey
3aJJlAaHHAT0 YPaBHEMid.
Ipummwps 2. Jamo IuHeliHOe ypaBHeHie 3-T0 NOPAJKA
a* .
xd—;;-——(x4+9x2+12)u.

Homarasa

W= esydx ;




10JYYUMB

(dx2+ dZ%—y';’) =gt 0221 19,

Pagsickusad JpoGHEI uHTErpass HocABIHATO ypaBHeHiA yobmradcs,

49T0 0esb NOMOIIM MHOMHUTEAA €ro OJIYYUTE HEAb3d, 6epeM'L MHOEATETD

1] == x'ﬂ—l,

10 YMHOMEHIM Ha KOTODHI mocxbimee ypapmeHie MOMEHO IpPHBECTH KB Ta-
EOMY BHIY:

Lyl — 2 & [yl f e — Dy
+__[xn 2]__%1'71' ]y _l_mJS_..(z.é_i_gx _’_12):592—1

3rber uvtems

]_) e xn~2

ofutiii mauborpmifi nBaurens koa(hurieRToRH Y BB OPAMOYIOJIBHHXD CKOG-
Eax® [...] BB Tpex® HepBHX® UIeHAXD.

robn 2™ u 2"~! pbamaucs ma D2, a rakme z" rbauzocs ma D3 ;
J0XEAH ObTh BRIOJHEHH HePABEHCTBA:
n—2n—2)20, n—1—2m—2)>0, n— 8(n—2)=>0
Hau :

4—52>20 u 3—n>>0,

oTEyIa cabayers, uro n =3, a u=42.
[Tosromy Gyrems umbron

L ong
dmg[wsy]—ﬁﬁ[wgy]—i—t?fcy

+ 3L fasyr)— D ot gt — a3 0t 100,

& noxarag snbes

=45
%0 UpHUBEJEHIM NOJYYRME
d?s
& P +25—}—39;@———322—[—53“965—{—99044—12.702




= g A=

Teneps, pasHckuBad 14 nocrbiEATo ypasHeHis nbaoe phimenie u o3uauas
cTapiil ero 4ieds 9epess

HAXOLUME PHIE TMOKa3aTENel:
&, o, @, 2u,. Ja

cpaBHeHie KOTODHXB MekIy €000l ODpHUBELeT® Kb cabayoImuMB BO3MO -
HHMB BHAYEHIAMD

O 20 by b D Bl T, o T
Bl et T
T e Lo A e
00 b ey vt e

bl ?

cabjosaTeIbHO LOMEHO LHPUBATH

(x=2

[ 2 h==ra0?

TozcTamoOBEA BTOTC 3HaUEHiA 2 BB Au(depenniaipaoe ypaBHEHie I CpaBHe-

mie wosdpumienTons x° B 00BUXH UYACTAXT €ro JaeTs Yerosie at=1,

oreyaa a=1. Jarbe, nbaas
& inn
npeofpasyens nperuiymee XuddepenmianpHoe ypasHeHie BB cabayoiuree

e
P | e —9) e L (3t LD vt
dax” dx

$2
+3xv%+3 (22 — 1) v? 4 v® = 62t} 1242
OsHavad yepess

[v]=bab

crapmiit urens nhaaro pbmenia nocabiEAro ypaBHeﬂiﬂ, N0JAy4aeMb PAJLD
mogasareien

B, B2, fb4, 28, 232, 38, 4,




S e
CpaBHeHie KOTOPHXE MeMXIy coG0I0 Taers crbryomis pasIuynRa 3HaYEHiA:
Bl ot el

HO U3 HUX'> BOSMOKHH TONBRO IepBOe W HOCABAHee, Xaouid P41y DOKa-
3aTenei cooTBETCTBEHHO TAKOH BHIB:

n03ToMy cabiyers mpuHATH 3HAYEHiE §=0 W NOJIOEKHTDH
v = b = const.

IT0 3HAUEeHie v IbACTBUTENRHO YAOBIETBOPUTH Nu(ppepeHNiaIbHOMY Ypas-
HeHIO npu h=2.
CabroBaTenbno, MH HANIIM:

=2,

z=a2+2,
e

Ve

Sydx — % 2+ log (x?),

1o

2
== ae

Apyroit cmocods phmenia mocabumei saxawn. Crauana, OTHCEEBAA BHCHIIR
S9€HB az® nbaod wacru phmenia y auddepenuiarsmaro YpaBHEHisA

2yt Byy'+y*l =2t + 922412
® Bomarad y=az" 4 ...., HAXOLUME P4AIB NOKa3aTenew:
Ll TR TS A TR A R ()

Yepess cpaBHEHie XD HAXOLUMB crbryomia mhina 3Hauenia a:
®=2, ¢a=1, 114 EOTODHXB piass (¢) ZaerTs:

“#810BaTeIBHO HYAHO B3ATH ¢ = 1 ; Torja jia omperbienis K03 dunienTa a

- BMITHEMT YCIOBie

ad=1, oTkyia a=1.




N
Mosaraa reneps y = -7, DOIYIUME
2"+ 3@ +2) @+ )=+ 7° + 3 | 32%] = 92% {12
a [1"+ 8y - 8o+ (32% + 1)+ B2 +9°] = 62° - 12.

Bo uhbaoit vacty snavenia # Bucmiit wiens bxB, upu yemosin 8 < 1, 6y-
1eTh HylZesofl cremeHnu; cIBjoBaTelbHo, JONEHO UOJVEUTH HPOCTO

He=b—F .5

Ho npu moxcramoBrh b BMBeTO 7 moxysaerTea BB ypaBHeHm TOJLEO
00uny BHCIILA 4ieHE 3bx®; cabr. b=0.
Tanbe, sambuad, 4ro

NI

~ n a/;2
SE(y)dx: Sxdx: 5 x
NON0KUMS BE JUHEHHOME ypaBHeHin
d3u 4 2
& s 5= (2t 4 922 12)u

a2

2
u==e v,
YTO JOCTABHUTD,

xfb

wW=¢" v+ m),

x2
wW'=re (" 2o+ 1 [v),
2

it e?(ij”l T/”—E—(m _,‘_1) ﬁ+2m 'l))
—;2

- 927 | —{—ﬂ,
wv' '~ 8x%"+ (32° 4 8x) v’ — (622 +12)»=0.
loxaras BB noch]steM% ypaBHeHIN

C—

HauIeMBd YCIOBHOE YpaBHEHIE
(r—2)e=0, ompyray =2, "¢ —tonst.

Cab rosarexsHo,

B

u=ca2"

COTrJacno Cb JAOKA3aHHHMTE BHIIE.

*) Cumpoas E (y) osHavaeTs TBIYD 9YacTh BHpAXEHId ¥. Peo.




HoBrrit cllyd4alrl WMHTErpPUPYEMOCTH [Udde-
PeHLIaIbHEXD YPaBHEHI [BUKEHIT TBep-
naro Tbhia Bb KUIKOCTH.

A, M. Jlanyaosa.

Hspberno, 9To BOmpocs 0 JBumeHinm TBepiaro Thia Bb HeOor' paHUYEHHO
WULKOCTH IPH OTCYTCTBIH BEBIIHUXB CHAB U UPU H3BBCTHHXSD Ipegmozo-
KEHIAXD 0 XapakTeph IBUKEHIdA KUIKOCTH 3aBHCHTH OTD HHTerpupoBadia
CHCTEMH JHPPeDeHIialbHEXD ypaBHeHi cIBIYIOMAro RUjA:

da, 0T 0T

a2 0y, e oy, ’

da, 0T )7

s s

gt gl

dt ' Oy, g

d g oT o
d%;/l—:mz gf; -—’ngi + 9, s '"?/3?/2,
f]ylzm (?T—x dT Ly r)T_y ﬂ,
dt Hdr Yl g T
dy, T AT T 0T
W e By gy

r15 T ecrs mhroropad EpazparTuysEas ¢opMa nepeMBEHHX® %, Z,, 25,
Y.y Yy Yy Cb DOCTOAHHHIME KOB(QUIICHTAMH.

YpaBHEHiA 3TH BO BCAKOME CIyYal JOUYCKAOTH TPH CABAYOIUXD HHTE-
rpaia: :

T, hai vty NS




[roTopHe BB pascMaTpuBaeMOMTB Bompoch Beerja 6YVIyTH He3aBUCUMEMHA, TAKD
karb Qopyma T BB 2TOMB BONPOCH TAKOBA, UTO NP 2, = &, = x, =0 00pa-
maerca BH onpednsennyro (définie) Gopwy nepeMmbuarx®s ¥, , ¥,, ¥5], 1 BeA-
Eifi pass, Korja OymeTs HalljeH'’h YeTBePTHII MHTEIpalb, IOJLOOHO YKA3aH-
HEME ceffuach He3aBHCAIILE 0TH ¢ ¥ He IPUBOLANficCS Kb UXB (YHRENIU,
OPUHIUOG TOCTBIHATO MHOMBHTENA, 0YEBHIHO, NPUIOKUMHEIT KH PA3CMATDH-
BaeMoft cucrend nudepeHTialbHNXT YpaBHEeHiH, MO3BOIUTH WHTETPHPOBA-
Hie ed BHIOJIHUThL IOCPEJACTBOME EBALpATYPE.

Rae6m® yrasars Tpu caydasd, KOTJa TAKOH MHTErparh MOEETE GHTH
HajileHs 1OXs BHJOMD UBIOH (YHENIM BONMUUED %, &y, Ly, Yy Yos Us
He BHme Bropoil crenenu (Math.” Ann., Bd. 3).

Beh arm cayvanm orTHocATeA KB crbryomemy Tuny gopMu 7'
1
d= (0,02 ase’ -t a,27)
+ b2 By, by 3y

i
-3 9 (Cl?/12+ 62?/22_{— 03?/32) )

U TePBHH H3% HAXD XapakTepusyercd ycaOBieMb, 9TO COOTBBTCTBEHHHE
9IEeMEHTH IBYXH KARMX5-IU00 CTOIOUOBH TAOHUIE

as 5 ay
by by s b
Egs Co Cs

PaBHH MeXLY co60I0.

Ecru sro unbers mMbero ®amp. mo OTHOMEHI KO BTOPOMY M TPETHEMY
cTON0mAMb, TAKDL YTO

(g = dg , by =10y, Co = C3>

&
{

TO YETBEPTHIMBP HE3aBUCUMEIMB WHTEIPaJOMD MOMKETD CIYEHTDH Yy -

Bropoit u3® ykasamHEX® HiedmeMt cayuaesb XapaRTepu3yeTCda PABEH-
CTBAMHU

euberh ¢s yeropiews, uTo mpE HajAeEalleMD BHOOPS MOCTOAHHHXT ¢ H T
KO3(QUIICHTH a,, @,, @3 BHPAKALTCA POPMYIAME

;= 0~ T 0y0,
ay=a-tece, ,

Uy == 0 ~TTC Cye
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Axg Toro, wrobm caywaii srors me sakImYATCH BB IPeIHYILeMB, K03d-
$umienTH €15 €95 €3 TONEHH OHTH BCh pasimumpimm.

Upn sroms  yerosin HEIBEPTHIME HE3ABUCHMHMS HHTErPAIOND GVIETH
CIYRUTH (YHELISL

ez o5 + ¢ad) — (ui - y2 + ).

Hakowens, rperiii cryuaii Kxe6ma XapaKTepusyeTea yeIoBIAMU

MDY EOTODHXD, eCIM MekAY BeINIHHAME g, 0y, @3 CYNIECTBYIOTH DPABIUT-
HHIA, UCTBEPTHME HE3ABHCHMBIMG UHTETPAJOMB MOKETH CIYEATH (PYHRIIA

Oy Gy 7 “3“1953_{_“1 %xa? —c(ay7+ ayyy ay3),

rab ¢ ecTh o0mas BermummEa E03(pumientors iy 5 00

Rorxa a,, a,, a, Beh DasTHIREL, CLyYall 5TOTH He 3AKII0YAETCH BB Ipe-
APILYITUXTE, HO, €CIM YTOLHO, €I0 MOKHO DASCMATDHEBATH, KAKS HbROTODEHIH
npexbiabEHIT BTOpOTO, 01D KOTOparo MO&EHO Kb HeMy nepeiitn, usmhmag
C3s €3y @ W T TaKB, YTO0H ¢,— ¢, U ¢;—c¢, IBIanncs Ge3roHeTmO-MATH-
MU, ¢ I T—0e3KOHOYHO-GONBIINMH, @y, Gy, Gy OCTABAMNCH HEUIMELHHEH-
M. YEasaHmHi ceftuact mmTerpants IOXyIuTCA TOIMa, Kakb mpexbis Hb-
KOTOpOil nuHEHHOH KoMOMHAMIM YEeTHPEXD NBINXD WHTErpaloBh, CcoOTBHT-
CIBYOIUXB BTOPOMY CIyYam.

Moxro 3amBrurs, uro BTOPOH I TPeTifi cAyYam Moryrs GmTh sambHemm
OJHEMD, KOTOPHH XaparTepUsyeTcs yeIOBiamu:

W
a‘,—ag Qg — a4 0y = Oy
g (L s Sl e 0.
SAon e 5

Hepxasmo B. A. CTeEJOBHM®B VEA3aHD HOBEI CIy9all HHTErpHpYEeMOCTH,
BB KOTOPOMD, 10J00HO NDEAHIYIIUM®b, YeTBEDTHHA He3aBUCHME HHTErpPaIs
TakKe MOEETH OHTH HAffeHs noAT BULoMbs whiof $ynrnin sropoit cre-
UCHIL BOYRHD &), Xy, Ty, Yy, Yy, Y (Coodm. Xapsr. Mar. Oo6m., ». 3
u Math. Ann., Bd. 42).

Cayuait srors B. A. Crekn0Bs onperbirgers yexosiamu

b, = dcycy, o, = 0%¢; (c; 4 c2),
by =0y s go=dare (eo-l-el) .\ {1}
b,=d¢c,, a3=6203(cf—]—c.22),J

e
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npH BHUOJHEHIM KOTODHXB pascMaTpuBaeMudA XuddepeHmialbund ypapHe-
Hig JOUYCKA0TH CIBIYOIUIIH WHTEIPATI:

02 S (g = ey — 208915”1?/1+ Sylg’

I’l['ﬁ S Q03HAa49aeTh CyMMKpOBaHie TPEX®s YJeHOBSB, HOAYIaeMbiXh H3B HATH-

caHHATO EPYroBOil mepecTaHOBKO# 3Ha4K0BH 1, 2, 3.

Jas Toro, 4To0B BTUMH yeaosiamu omperbigrca cryuail, He 3aRIOYAN-
ngifica BB NpPeIHIVIIMXDH, NOCTOAHHOE 6 He JOI&EHO OHTH HYJAEMB, & E0d(-
(GUIieRTH ¢;, €y, C3 JLOMKHB OuTh BB pasmmummmu. Ipu-sTOMB mocabi-
HeMh VCAOBIM VEasaHHHI cefiuach mmTerpars Eapbpmo me Oyxers QyHEMiei
Tpexs U3BLCTHHXE.

K5 mepeumcIenHEMB CIyYadMb HHTerpEpyeMocT: s Mory saben mpuba-
BUTH ellle OJUHb.

Cayuait 5T0TH XapPAKTEPU3YETCA YCIOBLAME

(b, — by B—b)2 b=y

al——--——za — e ]

NIy KOTOPHX' PasCMATPUBAEMHA Nuddepeniatbasa YPaBHeHid 10Ty CRanTD,
KaEb HeTpPyXHO YObauThcd, cILIYOMIA MHTErpalb:

Sb, [(0,+b,) &, 49,1,

He NpUBOLANLicA Kb (YHENIH Tpex® U3BBCTHHXB, €CIM MEEIY BeIHYM-
HaMu b;, by, by CYHIECTBYOTH Da3IMYHBIL.

KRorza b,, by, b, Beh pasiuumm, caydaid 5TOTH He 3aRI0YAETCA HH B
0XHOMD m3H upersymuxs. Ho ecau caysaii B. A. Creraopa Halle&aluys
00pasoMs 0000MUTE, YEA3aHHAKI cefidack Oylers BHBOIMTHCA U3H HETO,
Eak®: nperbipHmHil, moxo0HO TOMY, Kakb TpeTiit ciydait Kaelma BHBOIUTCA
U35 BTOPOTO, : ‘

IbiicTeuTenbH0, 3ambuas, 9T0, KakoBH OB HM Owman mocToAHHEHA 4 u B,
pascMaTpuBaeMHd IuddepenniaibEnA ypasHeHid o1 sambEm 7' Ha

Bl Al E-wl o ) o Blasyy a0 o 0e)

He whEaorTed, yeaopia (1) MoEew® 3aMBAUTH CIBIyOIMEME:

b, =b—0¢y¢,,
by=b-16c.c, ,
by=0b—10¢c,.




sy e
a1=a—]-6’“’cl(cz~—c3)2=a+‘(?iclbi,
a2=a+6202(03“61)2:(l+‘@‘“—;61}ia
asr—a—]—ogca(cl-—"cg)?:a-%——(ﬁ“_%bi,

H3B ROTOPHX® TPU HOCIBIHMXF BeaBicTBie IPOM3BOIBHOCTH NMOCTOSHHATO @
PABHOCHILHE TAKAMS:

L @pspp BOER R b =5

Ui e g e ey

€ 0y £y

Uro0H mepefiTu Temeph Kb YEQ3AaHHOMY MHOK CIyYalo, JIOJEHO HpPexio-
TOMHATH, UTO ¢, — ¢; U ¢;—¢; NBaaforcs 0e3ROHCUHO-MAIELIMU, & b W G—
0€3K0HEUHO-GOABMUME, NPH TOMB — Takb, 410 b, by, b, ocrawrca He-
UBMEHHEMH.

Bp sarrouenie sawbuy, uro mocabimie xsa cayuas MOI'yTH OHTH 3aMb-
HEHH OJHUMB, KOTODHH XapaKTePHBYETCd yCIOoBiaMu:

(bz . bs)2 (ba o b1)2 (bl o bz)g
& ——=—=q, — = e = 5
1 - : e 3 o ‘
ba_bs bs""b1 bl—'bz
1 e Gy s g =




Wcumrenenie MoJNOKEHIA.

A. . BorycaaBegaro *).

I"gasa 1.

Amebpauneckin Ondicmeis #ads 6EAUNUHAMY HANPABICHIA U BEIUUUHANY
NONOHCEHIA.

§ 1, Momarie o Berroph. Axredpanmvecria xbiicTBia ¢b BEKTO-
paMimL.

IIpAMONUAEfHHA TyTh, NpoiileHHEN TOYKOD NpH ed mepembumienin u3H
noIokeHin A BB molomemie B, HazHBaerca gexmopoms ¥ 0003HAUASTCA
uepess AB, rab A sosercs wauaaoms, & B—xowyom» BEETODA.

BekTOpH PasTuyal0TCd IIMHOK W HANpPABIEHIEMS BB npocrpanctsb. ITo0H
PaBIHIATH MEELY COGO0 BEKTOPH HA MIOCKOCTH, HEOOXOJUMO NPUHATH Hb-
KOTODHII BeETOp: AM 33 HAYAIBHEIL, sekmops edununyy. TOTLA BCARIHE BER-
T0P NIOCKOCTH MOEETH OHTH 0603HAUEHD IEPERD Uy , b @ Oauma BEE-
T0pa, 2 ¢ 1204% BEETOPA, OTCUNTHBAECMHI 0TH HAUANBHATO HAaNpasrerid AM
IPOTUBE 4acoBOi CTPBIKH.

BekTops II0CKOCTH @, BHPAKAETH 0000 KOMIUIEKCHOE KOIMIECTBO CB
MOLYIeMD @ H ammmyﬁom @, ecIm cuuTaTh HAUAIBHHE Berrops AN
PABHHMD TONOKUTEIsHOR eluHuNE.

JroGH BB TpoCTpaHCTBE pasamuaTh BERTOPH 0 UXB AAuHB ¥ Haupas-
JeHilo, Heo0XOXUME NPUHATH HBEOTOPYH NIOCKOCTH 32 HAJAIBHYIO H BB
Helf BHOpDATH HAUAILHEE Bekrops AM . Yrors a, 3aKIOYEHHBH MEELY
npoekmiei HBEOTOPAro BEETOPA Ha HAYAJBHYI TJOCKOCTH M BEKTOPOMD AM,
JCIOBUMCA CUHTATh 32 (oawomy BEETODA; Yrorb ke S, COCTABISHHHE TOL
e TPOERIiell ¢ CAMIMD BEKTODOMB, 33 wupomy BERTOPA, 0003HAUAL ero
9epesh dyg,g -

Bexropn, umboinie paBusA A0COTOTHHA JJUHE 1 OJNHAKOBOE HANPAB-
Jemie, CIATAOTCA pagHmy MEELY €000I0.

*) Ypuramo asropoms b sachyamin Xapsroscxaro MareMarnveckaro Odmectsa 18 mapra
1893 rora.
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OpaBuio croxenis BeETOPOBE. UTOSH CIOEHUTH ABA BEETODA, HALO
EB KEOHIy OJHOI'0 BEETOPA NPHUOKHTD HAYAIO IDPYTOTO, COXPAHAA HXD Ha-

HpaBJIEHiH; CYMMa BHRPA3UTCA BEETOPOMB, COCTUHAIIIEMD HAUAJLQ oepBaro
Cb KOHIOMT BTODOIO BEKTODA

Ao BO= A0, . o o B v o D)

Takt KakD BERTODT MOKHO IEDEHECTH NAPAIIEIBHO caMomy ce0h, me
MBHAA €er0 IAWHH W HampaBieHia, 1o dopM., (1) NOSBOLETH CRAAIHBATD
I100He JBa BEKTOPA TPOCTPAHCTBA.

Croienie BeKTOPOB® O0IajaerTs CBOMCTBAME mepeMbeTuTeTRHOCTH W CO-

YeTATEIRHOCTH, KAKB 9TO BUIHO W3B cIBIYyOUMUXD OPMYIH, ROTOPHSA IErE0
IpoBLpHUTE.

AB+BCO=BC+AB=AC; .. .....(9
(4B BC)+ 0D = AB-+(BC+CD)=AD. . . . .(3)

Horga cromennse BeETOPH COBUANAITH Ch HAIDABICHIEND HAUATHHEALO
BEETOpa, NPABUIO CHOKEHIA BOKETOPOBH COBLIAJAETH CH NPABHIOMD CJI0EKe-
i NOJOKATENLHHXD ¥ OTPHIATENBHHXD KOIMUCCTBH, BHDAKACMEHXS CIa-
FaeMBIMH BEKTOPAMH.

Mo ¢opuyas (1),
AB+BA=0 mm AB=—BA, ... .. .(4)

T. €. BeKTOpb MBHAers CBOH 3HAKD Ha oOparTHHE np:m mepembmemin ero
HauaJa U KOHIA.

Pascvatpusas smumramie, kak® ablicreie o6paTHOE cIOmEHil, ME MO-
#emb us3b (opm. (1) momyunrs cabiyowyn GopMyay BHIHTAHLA:

Al == B = B0 o NN bt nlh)
OTEY1a UMbeME: : .

Opagnio pwunramia BexToposs. PagHocTs IBYXH BERTODOBH CB 00-
HEMD HAYAIOMB BHPAHAETCI BEKTOPOMSB, 3AKI0UEHHEME MEEILY UXB KOH-
HAMH W BaNDaBIeHHHMB OTH KOHIA BHYATAEMATO Kb KOHNY yMEHBIIAEMA-
IO BEKTOpA.

Hss ¢opu. (5) exbayers, wro paswoems dsyxs eexmoposs we sasucums
D OA0ICEHIA UXD OTUAI0 HOMAAG, O UCKMONUINCABHO 0Ws MOL0NCCHIS UXD
ROHU06S.

lipasuno ymEOenia Bexroposs. YTo0H BekTOP® 04 = a, yuHO-
®UTL HA BEETOPH 0B=bp, HaJXo 3% BeETOpa MHOEUMAro OA HOAyYHTDH
sexrops upoussegemie OC momomin ThX® onepamiii, Ip:H TOMOIMH KOTO-
PNXB BeRTOpPs MHOEHTeNh (OB Noayuemt u3h HauaIbHATO Bekropa O,
pasEaro exuaumsb.
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Taks xarxs® (uepr. 1) BekTops OB moxyvaercA M35 HAYAJILHATO BERTODA
exuaEnH OM, VIIUHEWBE ero BH OTHOmeHim (b:1) U TNOBEPHYBH €ro Ha
yroas B, T0 4TOGH NOAYYHTH BEKTOPD IPOH3BELeHie

0C=0A.0B,

T0CTaT0YRO moerpouTs Ha OA TpeyroarEmEd 0AC, mo-
X00HHE TpeyroasHuEy OMB # CXOJCTBeHHO Cb HAMB
PACIONOMKEHHRM, U TOTLA

0C=(a-Days

Takb RAKD JAMHEA B yroas BekTopa OC paBHEH COOTBETCTBEHHO 1auEd u
yIIy HeKOMAaro mpousseieHid. Hrars:

aa.bg——“(a-b)a_‘_g- SN ST e

W35 dopm. (6) yMHOKemia crBiyiors (OPMYIH OnicHis GEKMOPOEY, 6036e0¢e-
Wis GEKMOPG 65 CIMENEHb U USBIEUEHIA KOPHA U3s 6EXMOPE, & HMEHHO:

L

.

.

L]

.

°

.

.
.

~~

-
—

g~ b@ — b)a._g iy

(Bi=dal) i oS R RO . (8)

AW S m._
l/wa=[l/a]%. TR e

m

HocabrruMu JByMA (QOopMyIaMi HAMD HEe NpPHJETCA HHUHKE HOAB30BATHCA.

YMHo%eHie BEKTOpORB, KAKE 5TO BUAHO 135 dopi. (6), 001aJ2€TDH CBOM-
CTBAMU NePeMIbCMUMEILHOCHIU T COMEMAIMEILHOCTU. Epowt Toro yMHOEEHiE
NONUUHACTCA BAKOHY PaAcnpeoniumesbnocmu, & UMEHHO

(aa"]"b@)-.c-(.-—_—'(CE-C)OL_)[_.{*{"(Z)-G)B_!_Y. Fs o e A MO .(10)

Jkficrauressho, yMHEOKEHIe Ha BEKTOPH ¢, MOKHO PascMATPUBATL EAKD
nBa mocabroBaTelsmHA ABicTBiA: YMHOKEHle HA BEKTOPD cop U yMHOKCHIE
Ha BEETOPS 1.. Boseyews TpH BEKTODa, cocTaRIAMIie c00010 CTOPOHK Tpe-
VrOABbHUEA; KAKIHA W35 HEXB PaBeHb cyMMb IBYXD OCTAIbHHXD. Jbiicrsie
YMHOKERIA Ha ¢y COOTEBTCTBYETS YIIMHEHI CTOPOH® STOTO TPEYLOADHHRA
BB OTHOMEHIX (¢:1), a yMHOMeRie HA 1, BpamaeTh BeCh TPEYLOIPHARD Ha
yrons y. lpm moms u xpyrows pbiiersin pacnperBinTerbROCTH, 0YEBHIHO,
nnbers mbero.

Takb KAKD BEKTODH MSMBPADTICA KOMINCECHHMI YHCIaMH, TO (ODMyIH
(1—10) BEpamA®LIE OG0 TAKKE H CBOHETBA anre6panueckuxb AbhcrBii
HALH ROMOIEKCHHMH KOIAYECTBAME.
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§ 2. OcuoBanie MeTOza 0apumeHTpUIECRATO HCuHCIeHig A, P.
Mediyeca.

A. ®. Me6iyes B5 coems Der barycentrische Caleul pPa3CMaTPUBAETD.
PasITuYHHA TOYKM ITPOCTPAHCTBA, KAED HEHTDPH TdHKecTH HBCEOIBEHXD Ma-
TEPIATRHEIXD TOYEKD (b COOTBETCIBEHHEME MACCAMHE, UTO JAETH eMY 0cobymo
CHCTEMY AHAJUTHYECKOH TeoMerpid.

llpu momomu reopin BeETOpOB® MeTONH GAPUIEHTPHICCRATO HCTHCIEHIA
¥OEETh OHTH PasBHTH BECHMA TPOCTO.

PasmocTs JByX® BERTODOBH € OGNMMB HAYAIOMT 3aBHCHTD HCEIOUHE-
TEIbHO OTH NOJOEEHlA KOHIOBE, CyMMY JBYX® BEKTOPOBH TAKKE MOKHO
UPEICTABHTH BB TAROMD BuIB, 4ToOH OHA He 3aBuchBIA OTH MONOMEHIA HXB
00maro HAYaNA, & HCKIDYMTEIBHO OTH MOXOAEHIA HXD KOHIOBE.

Lycre C cpexuma aumiu AB (uepr. 2), a Tou-

Ea D B3daTa Tagsb, 4TO /’"*\c
‘-/’_——\—;‘{
BU:-Di-—n b, ° L

'15 a u b mpoussoasnna wuera. Torya, pascMarpuBasd Tpeyroasuuks AO0B,
SAED LIOJIOBHHY HapanlenorpaMma, umbems

OA+O0B=20C;. . . . . .. .. .(11)

& Tars Kakb b-BD=qa.DA, 10, saubmuss Berropm BD u DA pasHO-
craMu mo Qopd. (5), OyxeMs HMBTH

b.(0D— OB)=a.(04A — OD),
@.04+b.0B=(~+b.0D. . . .....(12

OTEY 1A

Hocabpuaa ¢hopmyra BEIwuaers BE cedh NPeIEAYINYI0, Kakb YaCTHEI
eayyai.

Bs gopuyraxs (11) u (12) sa magamz0 BekTopoBb () MOEKETH GHTD npu-
#ata sroxsd npouspolHam ToYEa mpocTpamEeTRa. KpoMb TOro BosMOEEns
SEIHI pAND APYTHXD (POPMYAD, . He H3MBHAOIIEXE cRoero 3HAYEHId, eciH
Wee HAUATO 6¢may BEKTOPOBD, BB HEXB BXOLAULUXE, IEDEHECTH B Hpo-
SSBOIBHYI0 TOURY mpocrpancTsa. Ha sTomt ocmoaminm BB Aare6ph mioc-
SOCTH ¥ IPOCTPAHCTBA MEH TperIomHuiK *) pascMaTpuaTh oTABIBHO cucme-
W GERMOPOBY, Co NPOUICOILHNMD HO OOUIUMD HAUGAOMD.

Onpexbaenie. Cucmemon MIOPHAZS THOUEKD, UM CUCTREMOIO BEKIMOPOED
WOAOHCEHIA, YCAOBUMCA HASBIBAING CUCIIEMY BEKMOPOSY, UMHOULULS NPOUIBONB-
e o0wee HAUAL0.

Hpu sexroph wmomomemia Bmeerza mim uwberca Ha U0 KN HOIpasy-
wisaerca YMCIOBOH Ko3((uIienTE.

*1 A, Bowjeaascriii. AireGpa mIocEocTH B UPOCTPAHCTBA HIAM HCUHCICHie NOJOMAEHid.

Mecsza. 1891. § 3.
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Bexrops momomenis My OyieM® 0003HAUATH OOJBIION OYKBOL, COOTBET-
CTBYOINEl MOJNOEEHI ero KoHma, a pbiicTBHTeXrHHII Eos(dumieaTs, HpH
HeMb croAmii, mMamon Oyksob. CoriacHo ¢b srums dopmyan (11), (12) u
(h) HaUMIyTCA TAKB;

dinpsdBiss TR 000 0 EA5007 2 HH1S)

gd b= (p =Pl 5o nn O s T
B =i dlB $ 304005 GTRREG, 3P TR

Hocabrasa QopMyra mo3BoIseTH HAMB HEPEXOJUTH 0T BEETOPOBE I0-
JOKEHIA EB BERTODAMB CH OIpeNBIeHHHME HAYAJOMB U KOHIOMSE.

Onpenbnenie. Bexmopy co onpedmaennmms HauaI0Ms % KONGOMD Mo
OYdems HAZNBAIMNG 6EKMOPOMD HANPABAEHis BB OTIMYIE OTH BEKTOPA IOIO0-
HeHid. ,

Caomenie BerTOpoBD nOdOKenid (. 14) moxIMBEAETCA 3aK0OHAMB Tepemb-
CTUTeILHOCTH U COUeTATeIbHoCTH, 100, BHOPaBH onpesbiennoe Hauamo, MH
HOXYIHMB (POPMYAY, COLEPKAMYI BEKTOPH HAUPABICHIA, a CIOEEHIe BEKTO-
DOBB HAUpaBIeHid NOJUYMHAETCA M TOMY M IDYroMy 3amoHy (. 2, 3).

H3e gopuyrs (14) crbiyers mpaBuio BHYMTAHIA BEKTOPOBH MOM0EEHiH,
4 MMEHHO, KOHeIs BeKTOpa pasmoctd 151uTes BEbmMAUME 06pasoms 01ph3oxs
Me&ENY KOHIAME BEKTOPORB YMeHBIAEMAr0 U BHUMTAEMAIO BEH OTHONIEHIH
00paTHOME OTHONIEHIID UXB K03()(PHUIiCHTOBB:

ad—bB=(a—0).E.
Ecam b crpeMurca Kb 3HaveHio @, To Bb npexbrb Mm moayuaeMs

ad—aB=0.E,
#0 1o gopmyrds (15)

ad—aB=qa.BA.

Hraxs, eciu cyMMa KO03({HIieHTOBH IBYXs BEKTOPOBE TOJOMKEHIA CTPe-
MUTCA Kb HYID, TO NOM0KEEHIe KOHIA BEKTODa, pPABHATO UXTD ajarebpange-
¢EOf cyMMB, yrarsercs BB (e3KOHEUHOCTH, 4 KOd((HIIEHTH CYMMEH cTpe-
MHTCA KB HYIO, HO BB TO He caMoe BPeMA Ta ke alrefpamdecrad CyMMa
5 nperbrb paBHa BeKTODY HAUpaBIEHid, COIUHADIIEMY KOHENH BEHUHTAE-
Maro ¢b KOHIOMB YMEHBIIAEMaro 1 B3ATOMY Ch XD O0MUMT KodPUIIeHTOMS.

purass ABE NPOM3BOTBHEA TOYEH WPAMOI 38 OCHOBHELA, MEH MOKEME
XId BCAROH TpeThell TOYKM HPAMOH HAiTH HANIeEKAllid THCAAQ, YIOBIETBO-
paomia ¢gopM. (l4); Yucaa 5TH H CYTH Oapuyuenmpuueckia KoopowHamm To9-
EM IPAMOM.

PaBEENME 00pa3oN®, NPUHABRH TPH TOUKW IJIOCKOCTH, WAH YETHpE TOYEN
OPOCTPAHCTBA 32 QCHOBHELA, MBI MOMKEMD HONYYHTH OapHLEHTPHYECEId KO-
OPIHHATH TOYEKD WIOCKOCTH M TPOCTPAHCTBA.
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§ 3. 3HaUeHie BEKTOPOBT MOMOEEHIA BE reomMerpiu.

Aaa xyamaro yacHemia dopuyms (14) mpusezems mberornko npocrhii-
HIHXs OPUMEPOBS.

1. Oyers K, L, M cyrs cpepuumn Cropon® rtpeyromsuuka ABC, a G
HeHTps ero Tamkeeru. Ilpmmbnas dopmyry (14) nocarbroBaTensmo, uubems:

A+ B+ 0=U+B)+0=B+0)+4=(0+4) L B
=2K+0=2L+A=2M-+B—=34,.

Orcoga crbiyers, wt0 mediamnm MPEYWNHUK®L NEPECEAIOMC 65 00HO
moukn, G u ORiAmes 6 weit 63 omHoweHin 1:2:

2. Uyers K, L, M, N, P u @ CYTH CpEIWHH CIOPOHB u Xlaromaiei
9eTHpeyroasauka ABCD ; Torna uss (opwyrs

AL BLOL D
=(A+BH—(0+D)=(A+D)+(B+O)=(A+O)+(B+D)=
=2(K+L)=2(M 4 N)=2(P+ Q)

cabnyers, 9TO Aumiu, COCOUHTIOUSIA  CPEOUNBL NPOMUBONORONCHNLY CIMOPOHD

HEMBLPCYI0ALHUK Gy U AUHIA, COLOURAIOUGS cpedunst €10 diaronaner,
Ra1omes 601 mpu 65 00HOH MOUKT u OMAAMCS 65 Hei NONOIAMNS.
3. lyews E, F, G u H CYMb UCHMPEL MANCCCIU ML UCMBPETs Mpe-
YIOADHUNKOGD, USY KOMOPMTY KaKHCINIL 0IparRUMCHs NAPOI CMENCHNLS CIOPOHS
dawunao wemmpeyrovmuna ABOD u oduow uss e digronaner.
Torxa, serauraa oxmy mss IPYroi QopMyIs

nepecr-

A-+B-+C=3E nu A4 B+ D=3F,
uwkems

SEF=0D,

T. e. mmia EF napamrensma CD W cocTaBigers orh Hes OJHY TpPETh;

cabroBaTensno, uemmpeyroaviurs EEGH nodobens dawnomy UCIBPEY10.0bHU-
sy ABCD.

4. Iyeme mownu D u E Owaams Gorosms CIMOpous  OuHKaL0 mpeyio.as-
wura ABC 6v odnoms u moms e OMHOUEHIW; TOTNA, BHYATAM PABEHCTBA

A FbB=(a+b)D =u ad+bC=(a-+b)E
nvbens

bBC = (a--0) DE,

% e aunia DE napasseavna ocrosaniio MPEYIONLHUK G U OMHOCUMCE KY HEMY

w0 daunm, xoxs b:(a-b).
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5. Tpebyemes Nocmpounis NAMUYIOILHUKS, CCAY OUHO NOIONCEHIE CPETUNS
genxy e cmopons. OD03HAYEME N0JOKeHIe HCKOMBX'D BePIIMAD IATHYT 015~
BuEa uepess X, Y, Z, U u V. Cornacno FaBHEME (4epT. 3):

X+ ¥=24; Y+ Z=2B; Z-+ U=20, U+ V=2D; ¥+ X=2E

YuHOKEME BTODOE 1 YeTBEPTOe YpaBHeHid Ha (— 1)
u cromnMs 3arhus Beh ypasHemig; Torxa mocrb co-
Epalllenid Ha xBa uMbeMb

X=A+4BC+DE,

1. €., IPAIOKEBH Kb BEKTOPY ¢ KORNOMD BE ToukB A serropw BCu DE.
MH 110IyY2eNh HENOCPEeJICTBEHHO NONO#HeHie BepmumEn X HCKOMATO IATH-
VrOALHHER. YEA3aHHHA cnoco0s phmenis sagaum ocraercs Bh cnmab 1as
TpOUBBOJALHATO MHOTOYIOIBHUER CH Heuemhems YHCIOMH CTODOHE.

6. Ilyemws A, B, C, D, E u I cyms cpeduns nocamoosameivusiss cnmo-
POHD HIBKOMOPAIO WECUY0abHuKka; TEMD He caMHMb IpieMOMb Jerko 00Ra-

PY&ATH, 4TO
AB-+ CD+ EF=0,

v, e. muEin AB, CD u EI’ no pauah u HAUpaBICHID DaBHH TPeME CTO-
poHaMB HBEOTOparo TpeyrornEuka. CBoficTso »T0 Jerko obobmaercd Ha
CPeJUHE CTOPOHB MI000TO MHOIOYI'OIBHUEA CB uemHIbMs THCIOMD BEDPIIHHE.
OTcofa ACHO, N0YeMY He IL0CTATOYHO JIAd HOCTPOCHIA MHOTOYIOAPHUER €%
YeTHHMD YHCIOMB CTOPOHD BHATH I0JOEKEHIe CPeJIWHED €ro CTOPOHE; cpe-
IUHH CTOPOHDB TAKOLO MHOTOYTOALHHES He MOIYTH OHTL B3aTH TPOH3BOIL
HO, u00 WOJOEeHie OJHOH H3F HUXB ONpelBIdeTcid 0CTaIhHBMU.

7. I1d YeTHpeyroNbHHEA 3aBHCHMOCTE MLy CPEJMHAMH €r0 CTOPOHT
BHPAEAETCA BERTOPHEMD PaBEHCTBOME:

AB-+0D=0,

KOTOPOE MOKABHBAETH, UTO  PeOUHM CIMOPOHY UCINBIPEYIOALHUK G CAYHCATD
BEPUIUHAMU NAPAALEA0VPAMMA.

MpeumyniecTso pascMorpbEEHXE TOILKO YTO BEBOJOBH 3aKI0YaeTcd BEL
TOMB, UTO B HUXH He BXOJUTH HERAKHXE JADYPUXB CAMBOJOBE, Epomb 00o-
BHAUEHIl WOIOHERiA TOUEKD M NpocThimux® onepamiii MOCTPOEHIA.

§ 4. lpumbpu pbmenis 3axaus MeTOZOMB dEBHNOXIeHN® L
bexmasuruca. '

Phirenie BeETOPHHX® ypaBHeHifi cocrapiders coGowo mpeptomennsii .
BearaBHTHCOMB METOLB, KOTOPHI OHB HA3BAAD Teoplell HEBUNOIIEHIS,
yunorpebaaa Aaa kparrocTd Bupamenie ,Equipollenze® swbero massamis,
npepdomennaro ums pawbe ,Equazioni geometriche®. IIpusexems Jxsa
npunbpa phmenia sTuMs cmocofoMB 3a]ayb Ha IOCTPOEHIE.




L. Iocmpowms mpeyroavnurs, ecaw damn Jaunm 06yxs €10 cmopons a u ¢
u noaodcenie 0syxs mouexs A uw B, omigwuzrs CHOpont a u b 6 damHmwxs
OIMHOULEHEALD.

IOycrs (vep. 4) X¥Y=¢; YZ=aqa: ZX =b; jpauna mocabraed cToporH
e ussberna. Eein gamo oTmowemie, B KOTOPOMB TOU-~
52 A 1BIuTh cTOpoHy @, 10 W3BBCTHH H JAMHEEH fu
g orpbsross Y4 u AZ. osromy, npunass HAIpPaB-
temle AB 38 HauaupHOe, MH, Ha OCHOBAHIN JaHHaro
¥CI0Bid

XB=m BZ,
¥OEEMb Hamucarh CIBIYOIIEe BERTOPHOE ypaBHEHie:

XY+ YA+ AB=m(BA-L- AZ),

HI1H

i + AB=m (B4 -+ Tl

15 HemsBLCTHE TOMBEO 1BA yIIa w u v, cocTaBIfeme croponamu XY
% Y7 ucromaro TpeyroInHEER ¢b Iumieir AB. :
Orcoza umbens:

eyt (fF—mg) 1, = (m—--1) BA.

O6osrawnps gpaumy (f— mg) depess h, a (m--1)B4 gepess CA,
WH I0TYIHME;

¢, Th, =CA.

Hocrbaree ypasmerie IOKAa3RBACTH, UTO IJIA ONpelBlIeHid WMCKOMEXT

[A0BD u M v JOCTATOYHO mocTpouts Ha OA TpEeyroABHEES 10 TaHHHME
TPENTD ero CTOPOHAMS.

2. Ilocmpowms mpeyoavnury ABX no dannomy ew ocmosaniinn AB, no

Wy 2 onpu ocrosanin u no AUHCTHHOMY  COOMMOUIENTIO MeNCOY O.Junamu deyxs
W GOKOBRIY CIMOPOHS.

U003HATMNT 9Epest x ¥ y JNAUHE GOXOBHXS CTODOHD HCEOMATO Tpe-
JWIRHHEQ M Yepesb u Yrodb CTOPOHE 2 ¢ OCHOBaHieMt AR, Hyers ram-
W% JuHeilHoe COOTHOMIEHIe BHPAKACTCA DABEHCTBOME

y=mz-F+n.
Toria M MOMEMS HANMCATH IBA ypaBHemis:
G —9p=AB;  gg=(matn)lg;

WSS HuXB, 0003HAUHBS AB-n: uepes: AC, MH awbews:
) g Hep :

&, — maxg = AC, niu 1“—m3=.—i~AC-
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B® mocibimeM® ypaBHeHiH HeuspBherTHH TOIRKO IIWHA OJFHOR H3B €TO-
POH® TpeyroapHuKa H yrors. CoraacHo atoMy nmbems cabiyomee mo-
CTpOeHie 3aLadvm.

Opuvens (4epT. 5) mpoxsBOAbHYW JHHILD paBuyl DE 3a efununy u
u nyers BC=mg; toraa aumis AC uspberma mo aiumd M HampasieHio.
Oraomuss CD pasHYD Mg, CTPOHND TPEYroIh-
mukl CDE u CDF 1o JIBYMH CTOPOHAMB H
o0 yriy, JeiEalieMy IPOTHBG OJHOH H3B HUXE.
Jupin DE u DF 1a0Th HaupaBleHid cTOpo-
HH AX, memameil BB HCKOMOMB TPEYLOALHI-
EB mporuss pamdaro yraa 8. 3ajaua umbers
IBa phmenHid.

Bt sarnouenie UpHUBEIEMB NoEasarTeascTBO TeopeMs Iltomomes mpu mo-
MOMJ MeTOXa HEBUNOLIEHNH. B03bMEMB BEKTODPHOE TOMLECTBO:

DO.(DB— DA)+ DB.(DA— DC)+ DA.(DC— DB)=0.
3aMBHABT BB HEME DPasHOCTH BEKTODPOBE OJHUMD BEKTOPOMD, UMEEMB:
DC.AB-+ DB.CA-}DA.BC=0. 22 5 .6:00416)

910 paBeHCTBO OOHApYHEHBaeTH 3aMmbuarelsHoe CROHCTBO CTOPOHD I JAla-
rogajeii BCAKATO UETHPEYTOAbHUEA, & MMEHHO: MPu GEKMOPA, GLIPANCHI-
WAECA NPOUSBEOCHIAMU NAPD NPOMUBOROLOHCHRLYD CIMOPOHD U 0LAIOHAACT e~
MBPEYIONBHUK L, COCIIABAAIONS COO0I0 MPU CIROPOHHL HILEOMOPAIO MPEYLONBHUKA.

Ecay b 9acTHOMT caydal BEepPIIUHB HTOr0 TPEYLOJBHHEA COBHANAKTE
¢h mpaMmoil auEiefi, To pasercto (16) o0pamaercd BB UMCIOBO® H IIpH
STOMB YIJIH BEKTOPOBD, BRPAKEHHHXD TPOM3BE]EHIAMU

DA.BC un DC.AB,

paBEH Memjxy cobown. Abaa rampoe u3H 5THXD Hpousseneniit ma DC. BC,
MH[ BAKII0YaEMB, 9TO YIJIB BEKTODOBD YACTHHXB

Dd:.DC . vo.dbB oBE

Tak#ke PABHH Memny cofoo. Ilocabmmee moka3wBaeTs, uT0 paBeHCTBO (16).
kakb uncaoBoe, uMmbers MbeTo TOrZA, EKOIA BEPMIMHE UETHPEYTOIBHHEA
JeRATH HA OKDYEHOCTH Epyra (uiu ke Ha IpAMOH auHim).

§ 5. IBa oco6He BUTA YMHOMEEHIA BEKTOPOBE.

O0mee axrebpamyeckoe LpPOU3BEJEHIE IBYXH BEKTODOBD

by = ab.cs(¢ -+ ) + i ab.sn(p + 2)

pacuajiaercd ecrecTbeHHO Ha Ipb wacTu, xbiicTBEHTeNrEYIO I MHEMyI. Ram-
Iy U35 DTHX'B YacTell MOKHO DasCMATPHBATH Kakb De3YABTaTh 0000k
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omepanin Hax® Bekropamm. Takis ABE omepamiz 3aBHCATE 0TH HAIPABIEHIS
BERTOpA, IPHHATATO 32 MOTOHUTENLAYIO exununy. Ho ecan Baars Opou3BeIeHie

a_cp.bﬁb———ab.cs(go»—go)—}—iab.sn(gb—go), axsomssen il 15

T0 a0CONWNTHHSA 3Hauenia nhiicTeHTeIBHON H MHUMOH 9acTH 3aBHCATEH 01
DA3HOCTH yIiIOBR @ W @ u, crbpoBaTedaprHO, He B3aBUCATE OTH HalpaBlIeHid
BEETOpA eNUNHHIHL

Yenosumea moavuemie MmommTems Ipu ¢ BB OpaBoii yacTu pasenctsa (17)
PA3CMaTPUBATE KaKb 0CO0YI0 ONepamiln Halb BeRTODAMH g, U b[{, u 0y-
ACMDB €0 HASHIBATD 1E0MEMPUUECKUMNS Y MHONCCHIEMs, 0003HATAT €r0 TARUMD
00pasoMB:

ab.sn(za_w):a?*bLP. e e

PapasMs 06pasoms moayuenie nepsaro 4ieHa BTOPOH YacTd PABEHCTBA
(17) MH Gyzems Tanme bascMaTpUBaTh Eakb 0COOYIO OmEpamiln Halb Bek-
10paMit a, W by, HABHBAA €€ wuca06mMy YMHONCEHIENs T 0003HAUAT €6 TAlb.

ab.cs(gpm@):a@obq,. Fodlmes ihpaa et o IR K

Hpouseenenia (18) u (19) 3aBHCAT MCEILOYHTEILHO 0T LIAHEL BERTO-
POBE a, U by U BeNUVHHE Jria MEKLY HEMI.

OGa pascwarpuaeMmst ghiicrBis 06IAIATOTE CBOMCTEOME pacnpedrvay-
WEAbHOCIY, UTO HENOCPeACTBEHHO cabayerTs ush pacupesbauTebHOCTH COBO-
SYHHOCTH MXD BB NpoussexeHiu (17). Kpowk moro reomerpmueckoe ymmosme-
#i¢, KAk BUJHO u3b (opMyxm (18), o6razaers cabayomuMn cpoficTBamu:

Uy 5 by =0 aq,*bso_l_%:ab; ag *b¢=—b¢*a?- J1L 4€90)
Tucroboe yMEOKeHie 00IaIaeT® CBOfCTBANE (dpop. 19):

a(?ob@_-—"'ab; acpobcf,_!_g:(); acpgb¢=b¢oa?. el og (21}

Taxuns o6pasons, wuciosoe YMHONCEHIe NOOUMUNAEINCA 3AKONY NePEMTCIL-
WEABHOCT, 1COMEMPUNECKOE dice YMHONCEHIE eMY He NOJUUHACMCS.

Ha ocmopamin dopuyas (20) u (21), pasmoO:®EUBH MHOBMTENH HA CIarae-
#8410 JBYMB onpe)bIeHHEMT B3AUMHO NepeHAHKYIdpHEMS Haupas.e-
FSNE, MOKHO 3aMBHATE RARD UMCIOBOS, TAKD U reoMeTpuIeckoe MpousBe-
SUEIA IDOUSBENEHIENs AJTelpamucCKus.

leoMeTpuyeckoe  yMHOEeHie Tepmans I'vrteps I'paccMams BB cBOENE
“usdehnungslehre 3oBers BEbmENMS 1) yumOmemiems, a 9HCI0BOE — BHY-
BPEEEHMT,

* Pase T. T. T'paccuama momatie o smhmuens YMHO#@HIH JCTAHOBIEHO GHIO €ro or-
Sws = Saint-Venant’owms. :
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§ 6. 3HaueHie reoMeTpUYECRKATO yMHOKEHIA BH IeOMETpIH.
IIycrs BEKTOD® @, JBUAEETCA CBOUMB HAUAJIOMD BLOJL BEKTOPA by , 0CT4
BaACh napa.meJIBHHnifh ¢BOEMY HAYAJALHOMY IoXoKenHin. Byrems HasHEBATS
Qe OOPASYIOUUMD, 8 by, Hanpasiicwums BEETOPOMDB M YCIOBUMCA CUHTATS
10 AN b napamenorphMma, OMUCHBAEMYIO 00pasyIOIUMB BEETOPOME, 38 m -
A0%CUMessHyto B TOME CIy9ab, eclu OHB JBHEETCA 647660 OTHOCHTEIRES
CBOBr0 HAYAJHHATO MOMOEeHid (Ird HaOIOJaTedd CMOTDAIIATO BJIOIL B
€r'o HAUPABIEHID).
Jerko BunbTH, YTO IIOWALL UAPALIEIOTDANMMA, BSARMOYCHHAA MEEAT
BEETODAMH ¢, by, , BHpamaeTcs (dop. 18) reoMeTpHIECKUMT IPOU3BELCHIENS
a‘?*b‘!J' o A e w
Beb cpoficTsa reomerprueckaro ymMuoxkenia (gopy. 20) mpu sToMb HMBOTE
wbeTo, a4 HMEHHO: IIOMANL DapajlelorpaMMa paBHA HYIO, ecIm Yrois
MeHTy BEKTOpDAMEU DaBeHD HYIKN; OHA BHpamaercd IpoM3BeleHieMt a.b.
€CJH HTOTH YI'0ABh NPAMOH, B HAKOHENs, NI0UG0s NAPAIIEI0LPAMME MILHACTHS
€601 3HAKD HA OOPAMHBGE RPU 3AMBHI 00PASYIOULL0 GEKMOPA HANPAEAZN~
WUMs U 00PARMO.
IBicrsurensao, (tep. 6) ecan AB=a, 1 AC=0by, 10 AB ouucu-
BaeTT IIOmalh napauxenorpamva ABDC, nepewbmasce BIbBo OTHOCH-
TEIBHO CBOEr0 HampaBieHid, & AC ONHCHBAETE
6 : D qy-e maomajlp, LBUTaiCh BOPABO OTHOCHTENBH!
/ / CBOETO HAIPABJIEHIA.
A 5 Hume MH YBEJAUMD, YTO pPasinyie MEM]Jy BHa-
YeHIAMHM HANPABIAIOIIATO B 00pasyloIUAro BEKTO-
poBB BHOIRDB cooTBBTCTBYETH PABIMUID MERLY HAUAIOMD H KOHIOMB BEK-
TOpa TPHU VCTAHOBIEHIM €ro 3HaLA. 3
TeomMeTpuueckoe TPOU3BEleHie TPeXh BEKTODOBS HAIPABIEHid, He Jewa-
MUX's BB OMHOH IIIOCKOCTH,

empasicacms co6oio o6veMs naparacienunedn Cb COOTBBTCTBYIOIUME Tpey:
pedpamu.

Mo:xEO o0HADYEUTH, 4TO BCh CBOMCTBA TEOMETPUYECKATO YMHOKEeHI
umbors MBeTO npu BHYMCIEHIM 00BEMa IapalleleNuieja 10 TPeMB ero
pebpays !), o MH He OyjeMb Ha BTOME OCTAHABIMBATLCA, & saMBTHNE
POIBEO, UTO YMHOMEHIE TPEX® BEKTOPOBH NPOCTPAHCTBA MONUMHAETCA 3a-
KOHY COYeTATEILHOCTH

acp*b(!)*cg:(a@*b@)*%: a@*(b,jg*(}g)-

1) A. Bowecaasckiii. AnreGpa uiockocrs # mpoerpancrsa. Mocksa. 1891. § 29,




Orp Xapewonexaro Maremarnyceraro O6meersa.

Bs 1829 rony HAm® 3HAMEHWTHI = CcOOTEYECTBEHHART Huroxast HBano-
st Josauenckii nopbrams Bb NepBHH pash Mipy o pesyJabTaTaxtb CBOUX'E
rAy0ORUXs HAYYHHXD M3cITLOBAHI H3D TEOPIU NAPANTCJHHHXE NPAMEIXTD
annii. Cuga Temia sToro yuemaro OTEPEIA MBIV HAYIHYIO CHCTEMY TaMb,
rib Bemmkie yMEH MHOTHXT OperIecTBYOIIUX's CTOXBTIH BEHAbIM TOXBKO
npoosas B CTPORHOMS yueHiu, 3aBBIAHEOMD HAMD Eaaccnueckoo I'pemiedi.

Hren Jlodagesckaro He cropo Oham ombmens, HO, RAKs HCTHHHO 100poe
¢bMdA, OHE Bee-Taku He npouamu OescabiHO. YCUTiAME 3HAMEHUTHSE yue-
HHXD 3aNaJHOH KBPONE, HANIPABHBIIMXB CBOM MHCIH H& TOTH-Ke TPV~
HE TIpefMers, uactio Hesasucumo ors JoGauesckaro, wacrin-me Beab-
CTBi€ BH4KOMCTBA Cb OCHOBAHLMME ero yueHld, NyOIUROBAHHHMH UMb
85 1840 roay se Bepamnb, sch commbmia, rarorbsmis pambe Hayb mO-
HUMAHIEM OCHOBL I['€0MeTpil, OKOHUATeILHO pa3bACHEHH, M dTofl Hayrb
1aHO ORUIO TaKoe IIMPOKOE pAa3BUTIE, BOZMOAHOCTH KEOTOparo Hexbsd OHLIO
npexsu)’bTs 38 HBCKOABED AeCATEOBL TBTEH panbe.

Ecnn we cumrars Berukaro Iaycca, mecommbmmo mwhpmaro pek epel-
€TBa, UTO0H HPOMOKHUTH HTOTH HOBHH HAYUREH HyTH I, 0JHAKO, HA HEro
HE BRICTYMMBINATO, T0 uMA JobaueBCKaro I0M:EHO OHTH NOCTABICHO nep-
SHMB BB DALY HABBAHHKIXD COSHAATENell HAVEH.

Bp macroamee Bpems sacayrz JoGauesckaro MONYYUAM IIPU3HAHIE BCEro
FUEHAT0 MIpa. YdeHHe craparo m HOBaro cphra uTATH €ro, Kakb I’Iyot0Ko-
MEICIEHHAr0 HAYYHAI'0 H300pbrarvelnd, mepesozAT: €ro cOYMHEHIA U OTBO-
L4TD UMH BUJHOe MBCTO BB 00medl CORpoBMuTHAIE COBDeMEHHEIX'h Teope-
THYECKUX'D BHaRiil. '

Vpomenems cheepo-BocTovmarc kpad, Ka3aHeNs 10 BOCHUTAHIH, Upo-
deccops, OuBmifi mEOr0 1bTe pertopoms Kazamcraro yausepcurera, Jo-
O44eBCRIA TOXEKEHE GHITh IOYTEHH 33 CBOM 3ACJHYIU NPEKIe BCero Ha Croei
poxnat. Pusuro-Maremaruueckoe O6mecTso nmpu Hazamckoms ymusepcu-
ve1h 0XOTHO UPUHALO Ba cefa HTOTH KOAME pbmuiocs cubaarr mosnEs
CAMAro JOcTOHMHATO Bo3gasdHid namartm JoGauescraro Ko IHIO croxbrHeit
FOXOBIMUABL €r0 POEXenida, 22 okrTabpa 1893 roxa. Cp BHcouaiimaro
pasphuienis oHO OTEPHIO NOXNMCKY AIA 00pa3oBaHiia (OHJLA UMEHH Joba-
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YEeBCKAro ¢b INBABI YYPEIUTh TMPEMil 3a IyUllid VUIeHHA COUYMHEHIs HI%
TO# 00JacTH, Bb KOTOPYI €ro WJeH BHECIA CTOIBKO CBBTA.

Tors ke cammit XOIrs JeKHTH, OXHAKO, HA BCHX'B, KOMY XODOI'H HETE-
pecH HayEM M ycnbxu vemopbueckaro 3mamHid.

Xapsrosckoe Maremarnueckoe OOmecrso, pasybras smorsh modymienis
CBOMX's KasaHCEMX's coOpariit mo Eaykb, moxenralo u ¢b coeit CcTopoEw

OKa3aTh BO3MO#HOE coxbiicTie Tomy me upexmpiarin. Cp sToH0 whism
0HO IOCTAHOBH.IO:

1) Yerpouts 22 okTAOpE  0c0Goe uybanunoe 3achiamie, MOCBANEHHO®
BOCHOMMHAHID KU3HA U TPYI0BE JoGauesckaro.
2) OtkpHTs mOXHHCKY HA Ponns JobaueBckaro B cpert CBOUXD YICHOE.

3) Odparursca upess I'ocmoguna Iomeunrers XapbkoBckaro YueGmars
Oxpyra Bo Beh BHCWIA U CpejHia yYeOHHA 3aBeleHid OEpYr'a Cb NPHIIa-
HIeHIeMs KB TOJNucKs Ha TOTH e mpenMers,

Bsrocs pua mpemnposompenis Romurery mo cocrasiemino domza muvens
Jobagesckaro Bs Kasamu npocars BrCHIATh BB Xappkopb, MaTemarmue-
ckoMy OOLecTBY, BF YHUBEPCUTETS.

[Ipexchaarenr OGmecrsa K. cAndpeess.




OBTABIEHIA

Ob'b USJAHIN

Tpyaosw Otabaenia dmsuueckuxs wayks Mmnepatop-

ckaro O6wectsa mo6uteneii Ectectsosnanis,

Tpyaer Orpbrenia BEXoxdTH ToMamm mo Ba BHIIYCKa Bb
kamions. Msnawores moxs pexakmieit npexchiarens m cexpe-
tapa  orgbremia. Ioayuwars momEO BbL KBEEEHOMD wMarasmah
A. A. Jlamra (Mocksa, Rysmemxii Mocrs). Ilepsiii u Bropoi
T0MEL (110 OJHOMY BEIIYCKY) MO iBa pYGIS; Tperid, uerBepIH
B OATHE TOMB (0 XBa BHOYCKA) 10 TPH YOI 3a TOMH Cb
EPECHLIEOI0.

s




OB HB3IAHIN

YHUBEPCUTETCENX'HF U3BHCTIA

(UmnepaTorckaro Veusepcurera Ce. Buaaumipa 8w Kierk)
BE 1|03 r,

IIbap macrosmaro majamis OCTaeTcd NPERHED: TOCTABIATH TWIEHAMD YHABEPCHTETCKATO
cocaopin cebybuis, HEOOXOJHMHA HMT 1[0 OTHONEHIAME HXD Kb Y HABEPCATETY, W 3HAKO-
MATH IYOAHEY €B €0croAmieMb M ABATensHocrin YHUBEPCHTETa U PABIMUBHXE €T0 uacrel.

Corzacuo ep sroo Mhubio, Bh Yumsepourerciuxs Mssberiaxs nesaramres:

1. Ipororoxs sachpamiii ynuwsepcurerciaro Copbra.

2. Hoswa mocTanoBieHia # pacuopsmeHia mo YHEBepCHTETY.

3. Cpbrbeia o mpeumogaBaTenfx®s W yIAMAXCH, COHCKE CTYAEHTOBL W LOCTOPOHHHXD CIY-
marexei. ‘

4, O6osphuia mpemoxasamia Mo LOIYTOLLANS.

5. [lporpammu, koHCuexTn & Oudxiorpafuueckie yEasarend adi yYAMHXCA.

6. Buluiorpagumueckie yEasarelH KHHL'B, I0CTYIAKIAXS Bb YHEBEDCHIETCKYH OHOIi0OTERY
H BL CTYIeHYeCkidl ed orgBuas. :

* 7. Cebabmin u mscrbrovanis, ornocamiges wn yerpoficTy meoeroamin yuewof, yueGuod,
AIMEHECTPATHBHON M X03silcrBenHof wactn Yamsepeurera.

8. UsbubHia 0 cocroAnin EomIerniff, KAGHHETORS, MY3€€BE H IPYIAXE YIeOHO-BCIOMOIA-
TEIPHHXD 3aBEIeHIH YHuBepCHTers,.

9. lognueme orgers uo Yaupepeurery.

10. Orgers o myTemecTsigX® LPENOLABATENEH ¢b yYCHEMH UhiAmu.

11. Pasz0ops jpuceeprauiii, npeicTaBIAeMHXD LI MOJIYYCHIA YUCHBIXH CLCIEHEH, COHCHA-
mia Harpajge, pro venia legendi m r. n., a Takme W CAMBA JHCCEPTAILIH.

- 12. Phud, npomsHocHMHA Ha LOAHYHOMS AKTH M Bb JPYLHXH TOPKECIBEHHEXD COOPAHIAXE.

13. Berynareapnna, npo6und, ny0uiuIHEA JEKNiH B IOIHEE KYPCH upenojabaTesnei.

14, Vdenwe TpyiH Lpenoiasatened n yIamaxcs.

15. Marepiarm u nepesojs HAYIHHXD COYHHEHIH.

Yiasanama crarsu pacuperbiaorca ua jeb gacti—1)—opuniaipHy0 H TPOTOKOIH,
OTYETH H T. Il. 2)—HEOPpHLiadbuy© (Crarsi HAYYHALO COLepHaHin) ¢b orxbramm—imipu-
MAULO-0UBLLOUPAPUUECK UMD, TOCBATIEHHEME KPHTHYECKOMY 0003pbHiD BHEawmuxcs aprenii
YIEHOH IMTEPATYPH (pPYCCKOD M HHOCTPAHHOM), U HAYYHOU ZPONWKY BAKIDIANIMMD Bb
ce0b mspberig o ybarensHOCTH yYEHHXB OOM[ECTBH, COCTOANKXD NPH yHEBepcHmTerd, m T. it
cebabuia. By npubasseniars nevaranrca Marepiais, ykasareidn Oubiioresm, cumekm, Tal-
JAIH METEOPOJOIHIEcKEXD HAOMNOIEHIT H T. I

Yuusepcurercria Masteria sp 1893 rogy Oyiyrs BHXOgurh BH kommb Eamgaro wbcaia,
EHIGKEAME, cogepmamuMu 85 cedb go 20 newarnmxs aumcross. llEma sa 12 kupmens Ws-
BbCTill Gess nepechakn wecth py6aedl naTbAecaTh Honbexs, & Cb IepecHIKOE cemb pyGned.
Br ciyuab sExona mpunomenii (60IBIINX's COYMHEHIH), 0 HUXE Oyjers O00BABIEHO 0CO-
Oo. Ioynncanen WU3sherii, nprn BHmucEd npmromenifi, noassyorea yeryuroo 20%o.

Toguncka m sagerenia o0b o0mbub magamiamm nmpunEmManrca Bh kaHmenspim [Ipasaenis
Yumsepcurera.

Crysentsr Vunsepcurera Cp. Buaguwipa niarars 3a rojosoe m3ianie YHUBEPCUTETCKUXB
Wseberid 8 pyo. cep., a cryfeHTH mpounxs YHEBEpCHTETOB® 4 py6.: npogama OTIBIBHEXE
KHHMEKD HE JONYCKAETCH.

I'r. Huoropoguse moryrs ofpamarsci ¢b TpeGoBAHIAME CBOEMHE Kb EOMMHcCIOHEpy YHH-
sepearera H. d. Orxo6mny s C.-llerepGyprs, ma Manywn-Cajgosyo, N 4-it m 8w Kiess,
va Kpemarnes, Be KHmKHEE MArasnus ero ke, mim Heuocpejicrsenno 8o Ilpasnenie Vuu-

Bepenrera Cp. Baajumipa.
Perarrops B. Hrownuross.




HSBBCTIR QUBUO-MATENATHYECRATD DRULECTBA

IIPA UMITEPATOPCKOMB KA3AHCKOMbB VHUBEPCUTETS.

Mseberin®, msnasaemma nons pezakmieir Cosbra O6mecrea, BHXOAATE
SHIYCKAMI OT® HETHDEXH 70 MIECTH Bh FOAB, W3H KOTOPHXS Kb KOHLY
r0Aa COCTABJISETCA TOMB He Membe 20-Tu JHCTOB®,

»M3eheria® pasybasores ma zsa orrbia.

1. Bp nmepsons orgbat mombmantes BAYYHESA ¥ MelaTOIHYECRiA CTaThU
#3% 00JacTH (PUBHEO-MATEMATHISCKUX'S HaYED, YHTAHHHA Bb 3achlaHisxsb
OdimecTsa.

2. Bropoit ornbas COJEPHNTE:

a) JBronmucr (usuro-vaTeMaTHUECRATO obmecTna (mpoToKOIE sachanii,
U3BIEYEHie U3H UPOTOR0I0BS sachiamiit Copbhra Odbumecrsa, rojfuYaHe OTYE-
TH, CUMCEM EHAI'> M 11€DIONHYECKUX's M3TaHiH, HOCTYIMBITAXs BB OHOAI0-
rey O6mecrea u 7. m.). :

b) Bubmiorpagmuecrie orseBE u 3aMBETEE 0 BHOBE HOABIAONIAXCA BB
Poccil M BaIDAHUNE COYWHEHIAXE 10 (uzuEO-MaTeMATHIECEHN D HAYRAMB.
Hayunna moBOCTH. '

¢) Sajaum m BOUDPOCH, TpEIIArAeMHe 11 pbmenia, u pbueniz uxws.

By ,Mspberiaxs® moryrs 6mte e pasphmenisn Conbra noMbmaeMsi
o0syBIenid Gubmiorpaudeckis u Apyrid, umbpomin orEomenie KL GusmEo-
NATEMATHYECKAMD HAYRAM®.

Trenw  (usmro-MaTeNaTHUECKATO" 0GIIECTR HOKUBHEHAKE, a PaBHO H
VOTATUBIIIE YETAHOBIEHHEH YTeHCRii B3mOCH 34 HperpuEymiit roxs, mo-
avuaors Hssberiz Gesnaarmo,

AJf NOCTOPOHHMX® MMLL NOANMCHAA ubHa Ha »N3ebeTia® BB rogs 3 pyé.
(Cb A0CTaBKOIO M nepechiikok).

[Toxnucka npunnmaerca Hpel[C'BJIa,TeJIeM’.B Pusuro-Maremarnuecraro O6me-
“rsa npodh. A. B. BacunbeBbMb u ceEperapems Otmectea M. C. Cerenems
| Y HUBEPCUTETR), a Takme BD Rasaul KHH®EEMR varasumayu A. A, JyGpo-
susa (l'ocrumanit xsops N 1) u H. 9. Bawmaxosa (Bockpecemcras, npommn
Soaxmpesa), 85 C.-IerepGyprs y A. C. Cysopuna, M. M. Cracronesuya,
% . Pukkepa u H. M. KapGacuukosa.

llepsyn cepin ,Hssberniii® eocrasagoTs Bocom TOMOBH co0pamid mpo-
ToEox0BE  3achramiil cerninm (PusMKO-MATEMATHUECKHXT Hayes Odmecrsa
Eerecrpoucnnitareneii npy MMUIEPATOPCEOME Rasanckoms ymusepcurersh.




OONYIAPHO-HAYYHEIA RYPHAID

JBSCTHUKD ONGITHON MK U AAEMENTAPHON MATEMATHRH

COCTABJIAETD UHPOROJEenie ocHosamuaro sp 1884 r. e Riesd

npoteccopoms B. [l. EpmakoBbiMb

+EYPHATIA HIEMEHTAPHOY MATEMATHEHY.

Cv 1886 r. mo 15-¢ ioma 1891 r. ,Bberamks Onnrnoit Pmsmkn u JaemenrapHoid Ma-
TemMaTukn® H3gaBancA noxs peraxnien O, K. Illmauwmckaro sn r. Kiesh, a ¢ 15-ro inHa
1891 roxa, moxp TOW-HE PEJARIIED

ussaetca Bb r. 0aecckh.

siypHans GHIT peroMenioBaHb: YueHHMB LLommreromr Mummcrepcrsa Hapopmaro Ilpo-
cebmenia 14 CEMHASIH MyMCKEXD M HEHCKEXD, DEANBHHXD YUNIHIb, NDOAMHABIH, yuu:-
TESBCKHXD HHCTHTYTOB: H CeMHHApifi W ropoicknx® yuunaws; [iasssims Yupapreniems
Boerno-YueGunxs 3aseneniii — 114 Boenno-yueOnnxs saseienii. Yuemnus Kommreroms
upa Cparbiimems Cumoxd myprars 0nat 0j06pens AId LYXOBHHX'S CeMHHADIH H yIHIHILE.

Bn Teuenie kamparo ygeGEaro moayroiia (cemecrpa) BHXOZHTH 12 HyMEpOBb EypHAIA
Bb (opub Gpommops.

|

Moanuchas ubva cb nepecoinkoi:

Ha rogs—scero 24 NeNe . . . .6 py6. | Ha noayrogie—scero 12 %Ne. . . 3 pyf.
(Wuuzssvs marasgAams 5% yerynxm).

Yumrers # yumTeNBHEWIN HESMEXD yYHAHNDL, BCH yuamieca m BooGme peh YACTHEA AMIA,
He uMBOMIA BOSMOEHOCTH BHOCHTH NONHOW MIATH, NPH HENOCPEICTBEHHEXD CHONMEHIAXH C%
KOHTOPOA Dejariim, MOTyTh NOANACHBATHCA HA &YPHAND HA IETOTHHXD JCAOBIAXD, & HMEHHO.

S TOMD . o mis 5 % oo 5 Rp¥l. | B0 HOBYEORIE, .. < v & a2 DI

Mente uwbms na ogHO momyrozie NOANHCED HE I PHEEMAETC.

Pascpouka nognucHoii naaThl AonyckaeTcA N0 COrJalleHilo.

3a nepewmbny agpeca ymraumsaerca 10 rom.

[ognucunkn, #erawmie pEECTH HOXNHCHYD MIATY KAKD HANOKEHHHI IIATEHD Ha OLHNS
u3b rexymuxs Nee mypmasna, monnaumsanTs 20 KoM,

Komunexrsr Node sa sebh npemmie cemecrps (ors I-ro go XIII-ro BEn), copomoposansse
mo 12 NeNo By mmmrm, npoganrca no 2 p. 50 K., a IBIOTHHMD NOJUACYAKAMP H KHATOUDO-
JABIAMB—IO0 2 P. 33 KaEAHi. Bk

Orpbasune NeMo npojamres: opumounse no 30 k., xpoiase mo 50 k.

Beh unraTennm ®ypsala UpPHIIAMADTCA OHTh €T0 COTPYLHUEAMH M KODDECHOHIEHTAME.

CorpyjeMYecTBO He Jaerd UpaBa Ha JapOBOH HKIEMIIADSH EyPHAIA.

Yepremn Eb CTATAMD JAONEHH OHTH BOSMOMKHO IPOCTH, TILATEIBHO MCIOJNHEHH HA O7-
LbaerEXE OyMa®kaxt (a He Bb Tekclh DYKONHCH) H BOSMOXRHO MAIHXb PasMbpoBs.

Orpbisane oTTRCKE NOMBIIEHHNXH Bb ®ypHatb crarefi HM3roTOBIANTCA HA CUETDH ABT-
pOBB, IPH YCAOBIM CBOEBpPEMEHHATO 0 TOMB HapbmeBia peraxmim.

Sa gombuenie 00baBieHIE Ha 00epTRAXb HypHAIA VIIAYHBAETOA:

3a BCO CTPAaHANY . . . . . . . .6 pyo6. 3a Y4 crpamEuE . . . .1 py6. 50 xom
& S CTDAHMIE e cvis siu o oD a6 5 SR e
s » AT Sy iy | = a4 AT SRR

[Ipr noBropenin 00bABIEHIH BIWMAETCA BCAKIH Pagh I0IOBHHA 3TOH IIATH .,

Anpecs: I. Opecca, Pepaxuia ,BbcTHuka 0n. ®us. u Inem. MatemaTuru .




Obnens mapalrerenumera M OyIeMb CYHTATE TOJOKATEILHEME B'E TOME
cayuab, Korga oHB ONHCAHD IBHEEHIOME HOJOEUTEILHOU NAOMATH, COBIA-
JAIeHd ¢F OXHO# W3H ero TDaHel, N0 HAUPABICHID ed mOX0KHTEIHHON
HOPMAJIH.

[MocMOTPEMS, KARD HA OCHOBAHIL CBOMCTRE TeOMeTPUYECKAT0 YMHOKEHI
O0HO MO#eTH OHTH BHIIOJIHEHO.

Bossmems Tpu Baaummo UepUeHIUEYIADHEA OCHOBHRA HAIpPABIEHId,
0003HAYCHHHA MUPpaMH 1, 2 ¥ 3; RABANE W36 MHOKHTEICH a, u by Oy-
AeMB OpercTaBiaTh ce6b BB BHAE upousBexeHis BEETOpa e,zmﬂn']m A4, OT-
pIedennoe uucio. Ilyers ofa MHEOEHTEIs Iemars B MI0CKocTH 12 U nyCTh
BalpapieHie 1 To BavaanHOE, OTH EOTOparo OTCYMTHBAITCA yras, Torja

U 5 by = ab-lysly=ab.(csp +isng) . (csy +isnyp).
Ilo ypasmeniayMs (20), omyekas Muomurens § , umbens:
O by = ab.(CSP . snp - sn g, csp).

Ecin wu meraeM® BB 5r10d dopmyrh samBauTe reomerpuueckis npous-
BeJleRld aare0panueckuMu, T0 HAMB HEOGXO0LUMO nperBapuTebHO 00a TIena,
CTOANIIE BB CKOOKAX'H, IPUBECTH EF TAKOMY NOPAJLKY MHOKHTeNeH, 4T00H
005 mmomaxy, nMu BHpaKaeMH, pascMaTpUBaiuCh, Kak® 00PA30BAMHBA JIBU-
HEHIeMD BEKTODOBE, COBNATADIIAXD Cb HaNIpaBIeHieMs 1; MOBTOMY Co-
raacuo Qopm. (20):

dgx by =ab (csp.snp —csp.sng). . . . . . « ([24)

Pasexorpums Buuncaenie ofmema napallerenunesa c¢b pedpamu U5 by
# ¢z, Pasnomums s1u TpH BEKETOpa 10 HANpPAaBIeHIANS 1, 2 U 3 ¥ OyAeMB
0003HAYATE BHAKOM®D | |* reoMerpuueckoe ymHOmeHie CYMMT BEKTODOBB.
Torxa, BEHOCH A0CONOTHMA IIMHE BEKTOPOBH 33 CKOOKH, umbems:

o eé(a1) 4 es(a2) + es(a3) |*
g5 by s cg=abe.| cs(b 1)+ cs(h2) -} es(h 3)
es(e 1) - es(e 2) - es(c 3)

lIpu nepemuomenin cyMms BeEroposs BB oTOfi (opuynt, cormacmo dop-
wiau (20) wexnsa GpaTh MHOEHTeXcH U3 OMHOH KOJIOHHH; a JJA TOTO,
%7006 MO&HO OHI0 samBHUTEH FeoMeTpHYEeCkid UpousBelenis aareGpange-
“EIDOI, RE00XOIMMO NpEeJBADUTENbHO NDHBECTH BCH oTIbIbHEL npousBe-
ASHid KB OIMHEAKOBOMY NODAXKY MHOEHTEXeli BbH mopaxkb Hampasieriit
'. 2, 3), DYKOBOJCTBYACH NDABHIOME 3HAEOBS (opm. 20). Orewoga scHo,

#70 00BeMB pascMATPHBAEMAIO NADALTEIENHUIEXa BEPASHTCH dopmyoii:
: 7




= PR =

cs(al) cs(a2) es(ad)
g5 byx ey =abe| es(b1) &b 2) es(BB) 1yl (e
es(c1) es(e2) cs(e3) |

ol npu abe UMBEME MHOBUTEIEND TETEPMUHAHTD, AHAJIOIHYHHIL MHOENT-
a0 Qopuyan (24) u vaspaHunid ITmaydmoms CHHYCOMs TPErPaHHAUO YIIa

. § 7. 'eoverpuueckis nponsseeHig BERTOPOBD MOTOEKEHI L

Tarr raws 04, OB BHpamkaerb cO0010 YJABOSHHEYI IIOIMALH Tpeyrodis
HuRa OADB , 10 eomempuvecroe npoussedenie 08Yrs BEKMOPOSs NOAONCEHIA

A*B ) L ° - 0l . . o » i - .(jl;g

EUPaNCAInG 06010 YOBOEHHYID NAOULAD MPEYLOIBHUKE €o OcHosaniens AB w
BEPULLHON 65 NPOUIBOIBHOLE TROUKT WPOCIPAHCINEE.

Onpexbuenie. I'eomerpudeckoe nmpouspeyeHie IBYX's BERTOPOBD HAIPai-
TEHIH Gy 5 by, MH OYIEMD HASHBATE 0A01A0610 HANPABAEHIS, WIH GEXMOPONS
n.@oma:r)blm, WIH WHATE MIBPHOI0 WAOULAOBIO.

T'eowerpuuecroe npousBejeHie IBYX'H BEKTOPOBE MOJ0keHiA 4 u B uu
Oy1eMB HABRBATH RA0UWAIBI0 N0A00CEHISL, UL MIBPHOI UACIDIO NPAMOLL.

Berrops-nmiaomars He MBHAETEH C€Boero 3HAUeHiA Lpd nepembiuienin %
MOJ0:KeHie NapatrieJpbHOe HAYAJBHOMY.

Berrops moxomxenid (26) ne wbHsers cpoero saauenix mpu mepeMbmienis
orpbsra AD 1o Toi mpaAMel, HA KOTOPOHl OHB PACIOIOEEHD.

Tars kak®s 04« OB, OC BHpamaers o000 (§ 6) MeCTHEPATHEIR 00HeNs
nupaMugsl 04 BC, To seomempureckoe npoussedenic MmpPexrs BEKRMOPOSH N
A0HCEHIA

A*B*O...-........(‘QT’

BNPAdICAED COO0M UWECMUKPAINKLLG 00veMs nupanudn c» ocrosaniens ADC
U BEPUIUHOI0 B NPOUIBONBHOLL MOUKIT HPOCIPAKCIRG.

Onpernbrenie. T'eomerpuueckoe mpouseejerie Tpex’s BEEKTOPOBD HATPA L~

- JEHISL @y % Dy % ¢z MBI OYAEMD HABHBATE MpHMMD 005eMOMd, WIH Ke TPOCTO

1

002eM0MD.

leoMeTpuyecroe TpousBejeHie TPeXs BEKTODOBE Modo&eHin A . B, C uu
Oy LeM's HASHIBATE 060eMOMD NOAONCEHIA, T MILPHOIW WACWIBIO WAOCKOCINN.

M¥bprnii o0seMt He MBHASTT CBOSI0 3HAYEHIS UPH NPOU3BOIBHOMB 1e-
pewbuienin BB upocTpaHCTRE, ecau coxpaﬁae'rcﬂ ero adcoaTHOE 3HAYE-
Hie ¥ BHAKD.

Mbpraa uacre mrockoetdn A, B, C He whbAAETH cpoero sHaueHis -ups
nepenbmenin nromaiux A BC Broas NIOCKOCTH; Ha KOTOPOH OHA JICKHTE.
npu coxpaHeHId ed alCOMOTHATO 3HAUEHIA W 3HAKA.
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Leamempuuecioe npoussedenie wemmpers BERMOPOED NOAONCCHIA
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M GydeMs NAIWBAIML MWPHOI WACTABIO NPOCPAHCIIEE 1 pasymnwms nods
HUMD UWECMURPAMbLE 00veMs nuparudn ABCD .

IBa reomerpnuecrnxs npousseneniz A, B u Cy D woryrs GIThH paBHE
TOIBEO TOrAa, Korjxa 0Tphscu AB u CD nemars Ha 01HOIL npaAMOE u
UMBOTS OJMHAROBYI MIMHY H 3HAKSB, MO0 WHAYe IIA HAYALIA B 1POu3-
BOJRHON TOURB upocTpaHCTBA BEINYHHA K HALpPABICHIE IJIOITA LeH, UMU BEH-
Da4EEHHBX'E, OV, YTH pPasIHuHH.

ABa reoMerpudeckux's npousseienis 44 B,C u D E, F MOI'YTH GHTEH
DABHEL TOJABKO Torxa, korja wiaomajium ABC u DEF jemars Ha 0fHOM
IJI0CEOCTE M UMBIOTH 0JMHAKOBOE a0COI0THOE 3HAYEHie I 3HAKS, UG0 HHAUE
A4 Ha9Ada BB NPOM3BOILHOM TOURDB mpocrpamcrBa o0BEMb, UMU BEHpaKae-
MEe, OYIYTH pasiudydH.

HBa reoMerpuueckux® npoussesenis Ay By, Cyx D u E.Fq @, H pas-
HBl TOIJI&, KOTXA OO'HeMEH, HMI BHpamaeMEe, UMBOTH OXMHAKOBOE A0COTIT-
HOE 3HaUEHie U 3HAKE.

§ 8. TomumecrBemuHNA nNpeodpasoBauid cyMMD reoMeTpUYECEUXD
MpOU3BELeHI, :

Cromenie wBpHEX® vacreil 0xHOI 4 Tofi we mpamoil, MbpHHXD uacreit
OXHOI M TOHi e IIOCKOCTH, a Takke clomenie MBDHBIXD 00meMoB® u MEp-
HEIXD 4aCredl MPOCTPAHCTBA, COBUATAETH Ch AIre0PaUdecEHME CI0KeHIONE
YHCEeNDB, BHPAKAOIMXD c00010 MEPY HTUXTH BEIMUHHE.

Papunins 06pasoMs caokenie BEKTOPOBE-NI0MALEH, MaPANIETABHBIXD MEE Y
€06010, COBIALAETD ¢ CIOEEHIEMD YHCerd, UKD USMBDAOIIAXD, TAKD Kakb
NapaJIedbHbd BEKTOPH-IIOUIA/LM PABINTIAOTCA MEEIY €00010 TOALEO adco-
AOTHHME 3HAUYCHIEND W 3HAKOMS IIOIIALL.

Cynna  npouseoasunay  6eKmoposs-niowladesi MONCEms Gump  3UMBHENG
00HUND 6eKmMOPOMs-Na0uwsadvto. 1IYeTh BEKRTOPH-NIOMANN @y b U ¢, d uwh-
0Th pasTuyEOe HAUDABIEHIe; BO3EMEMD Ha JUAIM nepechueHis mirockocrei
(ab) u (ed) BEKTOPT # MPOM3BOJAPHON NIMHH U BHOCPEMT BERTOPH p o ¢
TAKD, YTOOH ayb=myp U ¢cyd=m,q. Torga uo 3axomy pacupexrbru-
TeILHOCTH uMbeMb: '

txbtcod=myp-tmeq=ms(p-t+og=men.. . .(29)

Cymma HImCKOABKULD MIBPHALD UACENH NPAMBTY, ACACAUNULD HE 00HOT U
MO 9ice NACCKOCU, MOJNCEMs Oviib SUMBHEHG 0000 MIBPHOI UACIABIO NP~
woit. Bexu E ecrs Touka nepechuenis npameixs AB u CD, 10 B3aARS Bek-
T0pe BI'u EG coorsbrersenno pasasie AB u CD , v Gygems umbrs (§ 7):

AyB+C.D=E F+E+G=E,(F+6G=2E.H. . (30

%




== i ==

Ecmn e sroft gopmyard B3ATH MIOMA)U UONOKEHIA C€b BEPIIMHAME B

ompexbiernoir tourt mrockocrn O (4epr. 7), TO MH TOAYYAEMB IPABIIO
CAOEEHId II0Wa)edl TPeyrOILHAKOBD, UM -

WEXB O0MYI0 BEpHIUHY, & HMEHHO:
OAB-}0CD=20EH=0EK."." . (31)

Bs cayuab, xorda cacnaenmmns mwprmng vac
ML NPANNLS  NAPALICIBHN  MEAHCOY €000,
i L CYMMO UTD PAGHA WO OAUH UL AAEOPAU-

b e ¢ UECKOU  CYMMIb, NAPAILEALHE CATIALMMMD W
Oawms PASCMOAHIE MeACOY J HUMU 65 OMHOUWEHIY 00PAMHOMD UL 0AUHT.

Oycrs AB || CD; rorza Bextopat AB u CID MOryTH OTIMYATHCA OLUEE
0T JPYTOro TOIBEO UHCIOBHMD JBHCTBUTEALHEMD MHOKHTEAEMD:

OD =B 5 s s o vin s e o (B

Ha ocroBanin ocHOBRATO CROIICTEA reoMerpuyeckaro yMuomenis (A, A=0)
MBl MOKEMD HAIHCATE:

TR B0 D= W (B A) - D (D= ) ;
u coriacao (32) umbems:
Ay B4+CyD=A,(B—A)+Com(B—A)=(A4-+m0) .(B— 4).
Saunbrues cymmy A-—mC uepess (m - 1)E, noaygaems:
Ax B+ Ci D=m+1)E(B—A)=E,[(B—A4)+D—0)],

© UJIN WHaue
A*B+O*D=E*(F_E)=E*F, o o s e .(33'

il EF=AB—CD, 9ro M3 ¥ X0Thau 00HADYHUTE.

§ 9. Upoxonmenie. BeRTopB-na01AaAL5, KAk Pa3HOCTH UJOMNLA-
Ledl moroxeHid.

IOyers xeb whprsa wacru upamexs A4 B u C, D passan no miumk,
OMWHAKOBO HANDABIEHE M JeKaTh HA JBYXD NAPANICILHRXB IPAMEXE.
Ecan srnoxunrs enauramie O, D uss A, B 1o dopuyrs (33), to Toura E
VIQIMTCA BH 0€3KOHEUHOCTH, & NIuma MBpHOH wacrh leHMO]rI uepess Hee
TPOXOJJAINeH, 00PATHTCA BD HYJIb.

Ho c® gpyrofi cropomm, Taks Kaxs

B—A=D--0,




TO MH uMbeM:

43 B—0s D=4, (B—4)—C4(D—0)=(4—0),(B— 4),

HIu
A*B—O*D=OA*AB. ol e e TR R .(84)

Hrars, sexmops-niomads moscems Gums BVPAACCHA KAKD PASHOCIL 06YLy
DACHRLS U NAPALICAOHILT WIBPHOLS UACEH NPANNZS, AHATOTHIHO TOMY,
EARD BERTODD HANDABIEHIA BHIPAKACTCA PASHOCTHI0 JABYXs MBPHHEIXB TOUERS.

Ha ocrosamiu dop. (34), B3aBS cymmy MEpHHXE wacreii IPAMHX'B, CO-
BaJanmuXb 10 IIuEE u m0mokeHIO b XBYMA napaMu IPOTHBOMOL0 M-
HEIX'B CTODOHE NAPANIENOTPAMMA, MBIl UMBLEME:

A4B+B4C+CyD+DA=24BCD,. . . . .(35)

T. €. CyMMa MBPHLIXD WaCTell UPAMHXD, COBUALAIONHXD 0 JIvEB U mo-
J0EEHII Ch EPUMETPOMD HapaIeorpaMya, BHPAEACT CO00KH YIBOCHAYIO
€70 TIOMALD,

Teopemy ary moxmo 0000muTh Ha M0G0 MHOTOYTOIREULS. Packpoems
CROOKH BB ODPOM3BELEHIN

AB*AO———(B—A)*(O-—A)=B*C’+O*A+A*B=2ABC. (36)

Pas0ues npoussossmmii MHOIOYTOJbHUED JXIATOHAJIAME U35 €ro BEPIIMHE
HAa TPEYrOILHHKH, MB TOJYYAEMB, CHOKUBE PAAE opMynss (36):

Ay BB, 0+ .. AL M+ M, A=24AR ... LK. . . (37)
pu 9TOMB, YTOOH OHTH BB COMIACIH onperbienieMs 3maxa II0IA L1,
BHPAREHHOU TapAJIed0r pAMMOME (§ 6), cabryers cuurars 17101113 [ b-BE K-
TOPB MOTOKUTEALHOW TOrjJa, EOraa MBDHES yactTn OPAMBIX'B, COBIAJAI0-
UIEXD CB ed NePUMEeTPOMB, OTHOAI0TEH mromaxe, uMbsa ee BrbBo orHOCH-
TEILHO CBOErO HaUpaBJEHIs,

Crbrcersie 1. Yrow Ca0&uTH IBB muomanu, whroropaa wactn EOHTY~-
POB® ROTOPHIXS KOHI'DYEHTHA, JOCTATOYHO MPUIOKHTH XD IPYT'B KB JIPYIY
TAED, UTOOH 5TA UACTH KOHTYpA, COBHAfad 1m0 HOIOHKeHIn, uMbia mpo-
THBONIONOAEOe Hanpasienie. Br aareGpamuecroit cymMb  moxyumres mio-
Majo, OrpaHdYeHHAA BCEMD KOHTYDOME, 33 UCEIOUYCHieME CoBIaBIIefl yacry,
EOTOPY0 cabayeTs cumtars B3aummmo YHEITOEKEHHOL).

Tars manpuwbps, ILI0MALE -Ch nepechrabmuMca EOHTYPOMS (zepr. 8)
ABCDEA , coraacro onpenbienin 3maka NIOIIALH, YacTil0 IOJOMHTEIL-
52 (AB0), a uacrio orpumarenspa (CDE). o upabuny, To1pk0 4T0 BE-
CEA3AHHOMY, ee MO:KHO 3aMbEUTEH PaBHOBEIMKOW €l I0J0:EUTeNbHO0 IJI0-
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wansio BD A E,; JAg 5TOTO JOCTaTOYHO HTY TAOMANHL NMEPEerHYTHh JIBAK-
Abl, KaKD 5T0 BUIHO U3H UepTeika, a UMEHHO:

ABCDEA= ABC--CDE= ABC- CD,E,— BD,FE,AB,
N
ABCDEA == BD,F 4 FA,F,— BD,4,F,.

Cabpcrpie II. Tlromajxr, omnncansEas Ha TLJIOCKOCTH IOCTYIATEIbHHME
JIBukeHieM's HbKoTOpoll uaeTm npsMoil, He 3a-
BHCHUTD OTH OYTH, 110 KOTOPOMY OHA TIEepexo-
JUTh W3H HAYATHHATO LOJOEEHIA @, BH KOHEU-
Hoe ‘a. .

JbitcTRUTENEHO, €cau nocxbroBaTeNpHBA HO-
TOMEHIA NPAMOH OYAYTH @), Gy, Gg--- &, TO
U0 ALh Napanrerorpamya (¢, —a,) paBHa aire-
Opamueckoli cymmb napanrrerorpaMMoss (a,—a,),

(a3 — ag) X T. T., BCABJICTBIE TO&HIECTBA:
(G- e Elgre i S h el s e g nesig 20 (3]

Mrade, ecad npamas, ONUCABE CBOUMB IOCTYHATEJNBHBMD JBIKEHIEMD Ha
ILIOCKOCTH PALH IHAPALTIETOT PAMMOBE, BO3BPANIAETCA Kb CRBOENY NAYAILHOMY 10~
I0KEHI, To aarefpaudyeckas cyMMa BehbXT IapalienorpaMMOBh paBHA HYIH.

Catpersie II1. Taks raks paBeHcTBO (38) ocraerca BE enab W i
IPOCTPAnETBA, TO OTCIIA CABIYeTh, UT0 BEKTOPHASA CYMMa NapaJIelorpaM-
MOBB, ONMCAHHHXD BE UpocTpanctsb mpAMO© @, paBHA HVIL, €CId 5HTa
OpAMasd, ONHCABB HX'B CBOUMB IIOCTYIATEIbHNMSB JBHKEHIeMb, BO3BpAIiacTCH
KB CBOEMY HAYAILHOMY HOJ0KEHIO.

§ 10. Hpoxoxsmenie. Cymma mbpuoit wacrw wpamoll ¢b BeRTO-
poOMB-NIAOWAALD efl mapaxiennsroi. Cymma MEpPUNXD gacrel npa-
MBX® BG HPOCTpaHCTBDE.

Ilyers pgamsl Ha nmockocru MBpHad wacTs npamoli 4, B ¥ MIOMALb-

BEKTOPD, BHPAKEHAAA napamienorpaymons CDEF (uep. 9). Torxa, corracuo
dopu. (34), M uMbBeME: :

A BLODEF— A BL(, Dt B =
= AL+ E F=M,N, .. ..(39

IpruyYeMBb H3B TOI'0 EHE pPaBeHCTBa uMbens:

O, DB . F=M.N+B:4,

Bean nromain-sertops M MhpHas 4acTh mpAMOM
napajjielbubl MemLy (306010, TO, COXpaHsId Hanpae-
JeHie IIOIIAJLH-BEKTODPA, UXD MOKHO COBMBCTHTH €
0/ HOI0 ILIOCKOCTHI ¥ 3a1hMB BHIOAHHTL CLOECHIE
mo dopm. (39). Orcoia uvbeMs Teopemy:

Cc

D
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Hpudams 1o Mopuoit wacmu npanosi wwKOMOPYIO NAOUAO-8eKMOPS €ii
HAPAAICILRYI0  SHOMUINS  NEPERECTNU  MIBPHYIO  UACID  NPAMOTE  NAPAAICAVHO
CAMOUL COOMb M MAKOE PASCMOAHIC, NNOTH OHG O0NUCCAL WPU FMOMD NEPEMTH-
WEHII BERMOPD-NA0UAOL, PUABHOGEAURYID OUHHOLL,

Popyyra amanormumag (opmyrds (39) aas vexropons u MEPHEXS TOUCKD
cabayomasn:

A+CD=A4-}+ AB=A+(B— A)=B,

rab vesrops AB u CD pasusl, T.e. npuwiars B Mbprofi Tourd BEKI0DE
HANDABICHIH BHAYMTT [EDEHeCTH ee 0 HAIPABIENID BEKTOPA HA eI0 IIHHY.
Teopema. Cymma uncrormurs mppusacs uacmedii npawnzs 65 npocnpan-
Cmen  Moscents Gbuny  6eerda 3amIHENd 00RO MIBPHOW UACTIBIO NPAMOI 1
OORUMD BERINOPONG-NAOUADBI0, UAU HCC OGYMA MIBPHUMU WACHAMU MPANNLY,
HE ACHCOUPUTY 6o 00O NAOCKOCINU.
Jana cymma MEPHHXD yacrell UpaAMEXB:

Oy g e T - s e

100y napy MBEPEEXD uyacreil UpAMHXD MOKHO 3aMBHUTH 0JHOID whprOD
YACTLI0O NPAMOH H OJHOK IIOMAJKBIO-BERTOPOMB, IOXB3YsACh cabiryomei
dopuyroi

;4.*B+0>}:_D=A*B“‘%—A*E'_"A*E_I—O*DJ

rah sexropt AEu CD pases meixly co0ow; jaxbe, MOIB3VACH (hopMyIams
{30) u (34), umbens:

A,\.‘:B_l_' O*.DZQA*FV—FCDEA. . ° . B . . (41)

Upmybuups o1y gopuyny mocabiosaTeabmo kF craraemmns cymub (40),
ML MOEEMB CBeCTU BCIO CYMMY EB 0LHOH MLpHOH IpaAMO#l @, cIOEeHHOI
©H CYMMOI0 BEeKTOPOBE-IOWANEH, KOTopyo 1o dopy. (29) Momuo samb-
HUTH OJLHOI0 1JIOM[aJBI0-BERTOPOME s 1°TaKb

'Zak:-a-d;—m. e S e S €0

Ecmn e np sroil cymmd npumbuuts smons qopmyay (41), Bocuoanzo-
BABNINCH €10 B OOPATHOMD HOPANED, TO ML HOIYYUMb:

Ea,L_:a—l—b. S e i s J

b a n b wBpEWA vacTH UPAMLIXE, BOOOIIE He JeRAIUXD BE OJHOM
saocgoeru. Tph MBpABIA wacTi NpAMBXD, He IEBAMUXD B MIOCKOCTIH,
g oryTh Onirk sambmenn opmon MEPHOO wacTho upsMod, w60 upuwk-
senie gopy. (30) Tpebyers BHRecemis 3a ckoGwy o6uiaro MHOEHATEN, CO-
SHATRI0mAre 10 HOJXOKEHIID €5 TOYROK mepechbuenis claraeMbixb.




=

§ 11. Opogoamenie. Croxenie MEPENXT dacTell maiockocTeil.

TMams xpb npousBOILHHA MBpERA vacT maockoeTd A4 B,C u D, E . F:
BOBLMEMD Ha JuHIM nepechbueHid 5TUXB NIOCKOCTEl NPOU3BOJABHYI MEPHYE
gacrs npamoit K4 L u suepems Toukn M u N Ttars, 4106H (§ 7)

Kol M= 4, B,C w K, L. N=D,E,I.
Torga umbens dopmyiay
Ax+BxC+D E, F=K, L M+ K, L. N=EK,L.(M~ N),
u obosHauax M- N gepess 2P, moryuaems

A*_—B*O_}—D*E*.E‘:QK*L*P. O e . (44

Eenu craraeMsla MbBpHBa YacTH [JIOCKOCTeH NapaklelIbHR MEKIY Co-
0010, TO MOEHO BHOOIHHTH UXD CIOKeHie, IOIB3YACH (OPMYION:

As By Ct+ Dy By F=— Ay (B—4)(C—A)+ D (E—D)(F — DR

HO Tak® Kakb IBS mapalielbund maomanu-eerTopl AB, AC u DE . DF
MOTYTH PasIMYarBed Medjy co00I0 TOAbEO UUCIOBHMSE KOI(PUI[ieHTOME,
TO MOJOKUBD

DE EF=mAB,AC u A-+mD=m-}+1)K,
umbems:

T. €. CyMMa JIBYXH MEDHHX'® Uacrell DapallelbHHXBH NIOCKOCTEdl papHa
MEBpHO# YacTH IIOCKOCTH, DAapaaeJbHONl CIAraeMbMB, ¥ IPOXOJIUTH Yepess
Toury K, rbramyo pascrodHie MexAy cIAraeMREMH Bb OTHOIEHIH 00pat-
HOMD HMXD A0COXTHOMY 3HAYEHIW.

§ 12. MbpuHi# 00beMB, KAK'S PA3HOCTH MEPHHXB YacTedl nioc-
L]
KOCTel.

Opu m = —1 dopmyra (45) jpaers HAMBD NIOMALb PABHYID HYIH N
yJaleHHY0 BB OeskoHeunocrs. Ho moxseprEyB® ee HpeoOpasoBamin, aHa-
JOTHYHOMY CB TpiemoMs § 9, MH umbems:

TaEB Takb 10 yerosio AB, AC= DE, DF. Orcoja:

Urak®s, mwpubii 005eMd 6WPAUCALINCA PASHOCHIBIO 06YTD MIBPHBLYD Ui~
meti NAOCKOCINET, COBNAOANUULY Co OBYMA WPOMUEOROIOHCHBIMU IPAHAMU 1HE~
PaALICIENUNEDQ.
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Ecan b dopyyat (46) packprrs CEOOKM, T0 MH HOJyYUME

DA, AB, AC—6DABC—

Wraxs: mecrurparamii MBpHEil 00heMs TeTpasipa BHIDAKAETCH CYMMOIO
MEDHHXF wacrefi mrockocreii, COBMAJAOITUXD ¢ I'DAHAMH TETPAYAPA, H B3~
THXE BB TAKOMB HOPAXKS, Npu KOTOPOMS cyMua IJI0MIA e H-BERTOPOBD, UMK
BHPaKEHHHNX'h, PaBHA HYII.

Hss dopmyns (47) momuo BhsecTH Beh 33RI0YSHis AHAIOIMYHKS caby-
crBiaN® § 9, Kar®-TO: :

O6vens, onucammil mIomaIsm IapaIIesorpaMMa Ipu ed NOCTyuaTels-
HOMD IBH&EHIX B IpocTpamcrsh, 3ABUCHTH TOABEO OTH € HAYANBHATO W
EOHeYHAro noxomenis. [puromurs ke MbpHOH wacTE mIOCKOCTH MEpHHiT
00beMP B3HAYMTT NEPEHECTH ee napalleJbH0 caMoit ce6h BB Takoe mnoxo-
#eHie, YTo0H 00BeME €l OUMCAHHLI GEIE paBens NPHEIATEBaeMOMy MEp-
HOMY 00BeMy.

'§ 18. Mopazoxrs reoOMeTPHIECKUXB HpousBejgenii. OpofteTna
FeOMEeTPpHICCKHX's NPOU3BELEeHIl HAMBHCIIATO nopAxrKa.

Onpexbirenia. Yucao MHOHCUTRCAET, BUP AHCEHHMLY BEKMOPANY HANPAG-
AEHIAL UM BERINOPAMU NOA0HCCHIA, HASWBAEMEA NOPATKOMS VEOMEMPUUECKEALO
BPoOUIBCOCHIA.

Baugicariums ocrosaniens cucmens RPOCMPAHCINGCHHNETD BEAUUUHD  MBbL
Oydemy wasweams npamyino, naockocms NPOCMPARCINGO, CMOMPA WO MO-
MY 10T PACROAOICENEL 6CI> MPOCHPAHCIIBEHHIA BEULUHI.

Beawuurn moxomenis, KOTOPHA CYTh TeOMeTpHYECKid NpOU3BELeHid Bek-
TOPOBD TOI0KEHIs, GRBAIOTE YeTHPEXH MOPAXKEOBD, & UMEHHO:

1 mop.: A—sekrops momomenis, wiu MbpHAA Touka.

2 mop.: A4, B—unomars noxromenid, wim mbpas uacTs mpaMoil.

8 mop.: 44 B, C—olvens noxomenisa, miu MBpHAS 9acTh WIOCKOCTH.

4 mop.: 44B,C, D—wbpras uacrs IIpocrpaHcraa,

Beanuunn manpaszenia, REOTOPBIA €yTh TeoMeTpUYeCkis mpousserenis
BEK1OPOBT HAUPABIEHIA, MOIYTH OHTH UpejLCTABICHE BH BHIS CYMMB HIH
PasHOCTeHl BETUYHHT LOMOkeHIH., OHM GHBAIOTE TPEeX's LOPAJLKOBS:

1 mop.: AB = B — A—sekrops HalpaBIenis,

2 mop.: AB*AO=2ABO=A*B—|—B*OJ,—C*A——-BeR'rop'L-nJmmalLB.

3 1op.: AD 4 AC , AD=64BCD =0, B, A+D, A, B
+D.B,.C+D,0, A—wbpHrii 00BeMs.

Mkbpane o6sems 35 mpocrpanereh Tpex® uawbpenilf He MOryTH pasiu-
JaThCA HAUDABIEHIEMS, HO IId NpPOCTPAHCTEA YeTnpex® wusmbpenifi mo-
cabruas GopMyra roamEa GHTL HA3BAHA BEKTOPOMB-00HeMOME.
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Onpenxtbaenie. Hesasucummmu npocmpuHcmeeHHmmu ceINMUHAML HE-
SACMCA CUCTIEMA BAUNUHD, MCHCOY KOMOPUIMU HE CYULCCINBYEND  AUHETTHAN
COOMHOULEHIA.

Haubonpmia gmera HesaBUCHMHXB BEKTODOED HANDPABICHIL A4S IpaMol.
IJIOCKOCTH M UPOCTPAHCTBA CYTH COOTBBITCTBEHHO ONMHB, JBA M TPU; HaN-
00abmia YucIa He3aBHCHMHI'D BEKTOPOBD HOXO&enia niaa TEX® me ocmes
BaHI CYTh JABA, TPU H UYeTHpE.

Haubompmis yucra He3aBHCHMHXB MEPHBX® udacrell npAMHXbH, MBpEHLS
JacTeil II0CKOCTeH H BEKTOPOBB-ILIOCKOCTEN A MIOCKOCTH CYTH cooTehis
CTBEHHO TDPH, OJHA M OJIHA; HaHOOJNBIIA YHCAA HE3ABHCUMHXE THXH e
BeJUYMHD IJId UPOCTPAHCTBA CYTh IIECTHh, YETHPE W TPH.

B npocrpamerst Momers OHTH OJuHD He3aBUCUMHI MBEPEHE 00Bews
H o)jHa HesapumcuMas MBpHAA UACTE TPOCTPAHECTBA.

Ounpentbrenie. Leomempunceroe npoussedenic, nopsAdoKs 1OMOPALO  pas
BEHY HAUOOADUIENY “UCAY HEIABUCUMMLD B6EKINOP08s 048 OAHHAL0 OCHOBANIA.
HASWBACIICA BRCUINS TPOUIECIEHIeNS.

Bernuunsl BeCIIATO 1OPAJEA COOTBETCTREHHO cBIVIONIIL: XTI NpaMOli—
BERTOPH HaUpasieHid ¥ MEpHAd YacTh NpPAMOM, JIA HIOCKOCTU— BERTOPE~
mIomasb # MBpHAL YacTh NAOCKOCTH, JLAs NPOCTPAHCTBA—MBPHEIE 00HeMs
u MBpHAA YACTh NPOCTPAHCTBA.

Croikenie BeINYHED BBEICITATO NOPSAJEA COBIAXAETH Ch AJrefpaudecKrys
CIOKEHIeN's Yecelb, UXH H3MBPAONIMX'E, WA HTOMBH OCHOBAHIE 2e0Mentpu=
UECKLS GCAUNUMBL GLICUIAL0 NOPAOKC MOHCHO PUASCHMAMPUSAMD KAKD NPEOcima-
BUIMEAU OMBACUCHHBIZLD YUCCND, UTs UIMIBPIIOUUL S,

§ 14. llnockocTHOE ¥ HPOCTPAHCTBEHAOE TEOMETPHUCCEid Hpo-
M3Berenid.

Teomerpuyecioe npoussejenie Ha MIOCKOCTH, Cojepkallee BB cedh wme-
10 BEKTOPOBB, NPEBHIIaJoNLee HAUOOJIbIIEE YHCIO HEBABUCHMEXD BERTOPOBE,
MBL YCIOBAMCA HAB3EIBATDH HAOCKOCHIMMWMD NPOU3se0eHieMy; NOLO0OHOE He npo-
u3BejleHie JId NPOCTPAHCTBA—NpoCmpancimeenunys npoussedeHicms.

Hyers I ects Touka nepechuemis JBYXD NPAMEXDH, HA KOTOPHXB Dace
TONOMEHR I'€OMETPHYELCKIN H'pommejzeﬂiﬂ A«B u CyD; Torza Ha OCHO=
BaHiK CBOMCTBD reoMeTpuYecRUX’s UPOU3BeIeHil, ecan JF = ADB, mo (§ 7}

..Li*.B:'A*(B-_A):E;":(F__E)=E‘~[¢(B_A)g
a moTomy

(A*B)*(O*D):E#:(B—A)*E:::(D“‘O)s
nin

(Ao Bl D) =E BB DED By AL A, B, C10,F, BN

Tar® kars cyMma, cTOAMAH BB CROOKAX'B, BHCIIATO NOPAALA, TO €€ MO®E=
HO pascMaTpUBaTh Kakb NPEJCTABUTENLHHIY OTBACYCHHAI'0 UHCHA, NPOHOP-
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Slonanpnaro miomaru ACBD . Uosromy wmwbems dopyyay, onpexbuao-
WFD 00010 n.a0ckocmMoe npoussedenie:

(4 B 0, D= gy e D R S

Tarunn o6pasoms, Kakb TeoMerpuieckoe npousBeleHio IBYXs MBpHHX®B
TOUEED BRIPAKAETH 000K HOXOKeHie NpAMOH XD coeluHA0Iel, Takb reo-
WETPHUECKOe DIpousBefenie JBYXs MLPHLIXD Yacrell NPAMREXH MOEETD CIy-
®urh 4 0003HAYEHIA NOTOKEHIA TOURM UX'D nepechyenis, Tro n03BOLACTS
Speo0pasoBHBATE TEOPEME, BHDAKCHHEA PeOMETpHUCCKIMHU UpousBeieHid-
Wi, HA OCHOBAHIM NPUHIAIA B3aUMBOCTH,

B3sss 3a HAYANO BERTOPORT mHOXOeHid BB Qopmyrd (48) Tourky O, xe-
#amyo sub mrockocru ACBD, u ofosnaguss sexropw OA, OB... co-
srsbrerseRH0 Yepess @, b..., M umbenmn (opmyry, onperbrgomyn co-
SOE RPOCIMPAMCINGCHHOE npoussedenie IBYX'h BeRTOPOBB-ILIONIANEN

W Blhote pdi—Tlacialpg . =

“1h e BerTop®, cosnajanmiiii ¢b aumieli nepechuenis niocrocrei (ayb) 1
wod), a nooddunienrs (achd) wucao, nponopmioHAIBHOE 00BEMy UeTHpe-
JUOIBHON NUPAMMHAH ¢5 OOROBEIMU pebpaMu a, b, ¢, d.

lIpocrpancreenroe npousseenie AByxt MEDEHXS® uacredl maockocTedl u
SpocTpamcTBenHOe HpousBejienie MbpHON wacry mrockocTH Ha MBPHYIO YaCTh
SPAMOIL BCeIZa MOTYTH OLITH NpHBELEHH KB (OpMyIaMb:

(A.,;;_B*0)*(A*B[D):(ABC.D)-_A_*B- ® e .(50)
(A*B*O)*(A*D):(ABOD)A, i e R Tt -(51)

15 (ABCD) o3pavaers 9uciro NPoHOPIiOHAILHOE O00BEMY THPAMETH,

Ecmn nepevuomaempis BeInmugis He MnBOTH 00mAXS MEOEETEIed, 10
W55 cakryers saMBHUTH PABHOBEIMKUMM BEIHUMHAME TAKHMH, Kb KOTO-
SHMT HEHOCPeICTBeHHO MOKHO Owla0 Ob DpuMbaHTH dhopmyan (50) u (51).

Leomempuuecroe ymnoocenie nwbers vampbiimis npuwbrenia »s BONPO-
SED 200MEMPIU NOA0ICENEA, TOTNA KARD wucangoe yMuosicenie NPUMBHACTCA
SPEHMYIIECTBEHHO BB BOHPOCAX'D ’zcbfs1697z;;iz¢. apri.  Be cabiyomeir raasb
NN SaMMeMCH UPUIOHEHIAMU TOI0 U JPYIroro yMEOMEHI.

ITaana 11,

CPMMIBNCHIS KD 1COMEMPIU AHQAUMUNECKOT U Gwcwieil, K meopiu demepmu-
HAHINOBD U K> CINATIUIKID.

S 15. Rooprumary maupaBienia u ROODJAUMHATH UoLoEKeHia. [e-
Sapropn koopjumars. Kooprumari oxmopo ia b

Eciu B3aTH WA IIOCKOCTH OCHOBHOA TPeyroABHHED 4,4,4,, To moxo-
®ouie BCAROM TOURH ILIOCKOCTH MOMKETDH OHTH onpexrbiero, Eakb KOHENb
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BEEOTOPAr0 BERTOpA NOIOEeHiA, paBEAro cymwh TPEXb BEKTOPOBH Nudes
#eHid, UMBOIIXE KOBIH B TPeXB OCHOBHHXD TOURAX'D § 2).

Yucaossie kos(umienTsH Tpx TpeXd OCHOBHHXE BEETOPAX'B NOJOEET S
B OYAYTD 00ropodummu Ko0pounaman noaodeeris mowsn.

Ecan cropoHE 0CHOBHOIO TpeyroanrHUEA Gy, Gy, (b PASCMATDHBATE Eal
MEDHEA 4aCTA NPAMEXG, TO J00YI0 MEDPHYIO 9aCTh DPAMOH 1, JeHAULYE b
TOlf #e IIOCKOCTH, MOKHO BHPAHTH RAKS CYMMY TDEXD OCHOBHEXH dacsel
IPAMBIX'E, B3ATHXB € HAJACKAINUMU Kodddumienramu. Be camoms alsh
nyers M rouka nepechuemis npamoii m ¢b mpamon @y ; TOTJA MOKHO Bassh
@ ¥ 0, ¢b maruMn kosddunienramu (dpopM. 14 u 13), urods B cyyMuh e
MTYGUTH NPAMYIO, UPOXOLAMYI Yepess TOURY M ; a UPUIOKHBD Kb mocahas
Heit npamoii MEpHYL wacTh upaMoir @g ¢ COOTBLTCTBEHEHME R02()humiens
TOM®B, MEL MOEMB I0AYYMTh MEPHYIO 4acTh UPAMOK m RAKB alredpammes
CEYS CYMMY OCHOBHEIXB IPAMBEXD.

Qucnosre kosddumients npu Ay Gy U g OYAYTD KOOPOUHAIAMIU ok
KHCCHLA IIBPHOTE WACTNU NPAMOT M .

Ecuu eropors @, u a, ocmosHOro TPEYIOALHURA IPUHATH 34 BEETOMM
HalpaBIeHIf, TO BCARIL TPETIA BEKTOPH TOH e NIOCKOCTH MOKETH OMI%
UPEICTABICAD BB BULT CYMMH BEKTOPOBL @, U @,, B3ATHXE ¢'h Ompexfacn
HEIME KO3(uuienTamMu, koTopHe u OYAYTB KOOPOUHAIMAMY HANPAGICHIZ P
CMAMPUBAENALO BEKIMOPA.

Ecmn npunars ¢, =a,=1, T0 uncna, T0I6E0 910 NOJyYeHHHH, OV A1 1%
ACEADTOBE KOODIMHATE TOYKM, COBNAJAINICH ¢h KOHIOMT BERTODA.

PaBEHME 00pasoMB, ccam B3ATH B upocrpaBcTBb  ocHOBHOI TeTpasipe
A,4,4,4,, 10 noxomenie Bearoii Touku NPOCTPAHCTBA MOEETD OHTH 0w~
IbIeHo kak® moromemie MWEDHOf TOURM, BHpPAKEHHOH CYMMOND OCHOBHELS
MEPHEIXE TOUGRD, COBUANAOWMXTE Cb BePMUHAME Terpaeipa. Bearaa wips
Hail 4aclh MIOCKOCTH, UPOHBBOJBHO B3ATAH BB UPOCTPAHCTBE, TOUHO Tarme
MOHETS OBHTh NDPeLCTaBIeHA Kakb CyMMa MBpHEXD vacrell mIockocTed,
BREIDAKEHHBIXD I'DAHAMH OCHOBHOIO TETpasjpa.

Be ofoux® cryvasxs wucnosme kosuiienrs IPH OCHOBHWXD CJalaes
MHXB OyIyTH 00ROPOOHBMNU KOOPOUHAMAMNE NOLOHCCHIA MOUKY, U 1AO0CKOCTIN.

Bearaa wbpuas wacrs upamoir s OPOCTPAHCTBE MOEeTh OLITL BHpame-
Ha CyMMOI mecTH MBpHEXE 4vacreir IPAMBIXB, COBIAJLAKIIUXE Ch pelpans
OCHOBHOI'O TETpasipa U B3ATHXD CH OnpesbICHHEMH YHCIOBHMU KOSddu-
IieATaMu.

Iycrs wbroropas mbpmas wacrs mpamoit m BerphuaeTs ocHoBaHie Tee
Tpasipa A,4,4, 85 rourt M u UycTh A, BepIIHMHA OCHOBHOI'O TETPASIJE.
HasoBeMb 4Yepesh M N NpOERMil0 NPAMOH m u3D TOYKM A, Ha 1DI0CEOCTS
OCHOBaHid,

Bsas® Tpu GoKOBHXE pedpa ¢ HAJLIeHANUMA Ko3()QUIieHTAME, ME Mo
HeMB IOIYINTH BB cymMb MEpHYI vacrs mpamofl, coBmagawIyo 10 Be-
Towenin ¢b A, M, a B3ABB 1O0LOCHYI ke CYMMY Tpex'hb pebeph OCHOBaHIA,
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MBI MOKENS HOIYYATH MEDHYH 4YacTh HpAMOH, COBIAZAMIIYIO MO IOIOMKe-
Hi0 ¢b MN; HAKOHEWD, B34BE IOJIYICHHHA TOJNBEO 9TO ABE IpamMud cb
COOTBEICTBEHHEIME ROS(PUIICHTAME, MH MOKEEMT IPEICTABUTH 331aHEYI0
BaMb MBPHYI wacTh npaMoii m, RAKH HXB aIredpanvyecEy CyMmy.

ITUMB CHOCOGOMB MH W MOKEMD BCeria HafiTi wwecms Koopounams no-
JONCEWIA  MIDPHOTE  UACNY NPANOTE 63 RPOCMPAHCMETs, KAKD KO3P(UIieHTH
UpH OCHOBHHXB MBPHHXE YacTAXD NPAMHXE.

Tax® RakD uHCIO HEBABHCHMEIXH BEKTOPOBG-INHIN H BEETOPOBG-ILI0I A~
1eil BB UpocTpaHcTEh PABHO TpPEeMB, TO BCARII BEETOPB-IHHIA, HIU JEe BeK-
TOPB-ILIOMA)E, MO#ETH BHPAKATHCA CYMMOIO HBKOTOPHX® Tpex® OCHOE-
HEXB BEKTOPOBG, COBNANAWIIUXD HIM € peGpaMu, HIM ke CF MIOCKOCTIAMM
TPEIPAEHArO yria. 1ucaosse kodQuIieHTH UK OCHOBHHXD BEETODAXD H
OVIYTH KOOPOURAINAMY HANPABICHIS 6CIMOPUmAUMiU, AU BEKINOPA NAOULAOU.

Ecian Tpu 0CHOBEHX® BEKTOpa B3ATH DABHEMU ejlmmuIh IJIUEEl, TO TPH
ROOpIUHATH BERTOPA-IHHIM OYAYT> NEKAPTOBEIMH KEOODIMHATAMHE TOUKH,
COBIAJAWONIEH ¢B ROHIOMB BEKTODA.

OT15 KoOpIMHATE U0XOKEHiA MBPHOH ToukW KD JTeKapTOBHIME KOODJMHA-
TANBH MOKHO Mepeitd cAbIyOmuMD 06pasoms. Yaamnys MEPHHA TOUEH
A,, 4, w A, no Hanpasienin peGeps 0CHOBHOIO TeTpasipa BEL 0e3K0HEU-
HOCTH; TOTJa BMEBCTO BEKTOPOBD NOJOmEHIid (§ 2) um Gypems umbre TpH
SCETOpa HAUDPABNEHif, NPUIOEKEHUHE KD MbpHoi Touxd A ; omu u Gyiyrs
TPEMA OCAMH JEKAPTOBOH CHCTEMB CB HAYAIOMD A4, .

§ 16. llpeoGpasoBanie KOOPIUHATS MOXOKEHIH U HalpaBIeHid.

Ecmu jaHS koopauBEATH HBCKOIBKEXT TPOCTPAHCTBEHHHXD BJIEMEHTOBE
(TO9EKD, NPAMHXD WM IOCKOCTEH), TO KOOPAMHATH JHIO0Ar0 IPOCTpaH-
CTBCHHATO BJEMEHTA, MMH OnpeibBideMaro, MOTyTs OHTH HAAIEHK NPH T0-
MOITH TeOMEeTPHYECEATO YMHOKEHIA.

Obparuycs kD wacTHOMY NpEMBDY ¥ JLIA IPOCTOTH BHYLCICHiA BO3BMEND
TOUEM, JeEAU[id HA pe6pax’s OCHOBHOLO TETPAdipa, 4 HMEHHO:

2.4=A1+A2; 3B=2A2—{—A3; 5.O_=3A3+2A1; TD=44,134,. (52)
[lepeMBOXKNBE 5TH YpaBHEHIiA 10 IBa, OyreMs uMBTH:

64wB =94 A Vd A 4

e

150*B=4A1*A2—|-2A1*A3-—-6A2*A3 i

¥. €. KOOPAMEATH NOJIOMKeHidx MBPHHXD uacreii npamuxs AB u CB ormo-

FUTEILHO OCHOBHHXh MBPHEXD YacTell NpAMEXE: dd,, 4.4, A4,
A4, 4,4, A.A, 6ynyrs coorbrersenmo:

2,1, 0,1,0,0; 4,2,050~ 600
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Ilepemuomuss ypasaewia (52) mo Tpu 0yneMs wrbrh:

DOA _B O_UAIAA')*Ag__J_QAD*Ag*A -——SA A,*‘_{ ‘

-
494, B D=8A, Ay A, 144 A A4 0, A 154, 4, 4]
T. €. KOOPIHMHATH NOXOEeHiA MBDHHXB vyacreir JIJIOCKOéTefI ABC n AES
OTHOCHTEIBHO OCHOBHEX® MBDHHXB uvacteil mmcitoc'reﬂ 444 A
Ad.44,, 4,44, 6yxyrs coo'rB'ﬁTcTBeBHo

814y oy g 4,"—-8‘%_{,4.

%

HepeMHOXKURE Mem®Ay cofon Beh HeTHE VpHB‘HeHI.ﬂ (52), noayuaews:

}1

2104 . B s 1)_39*41**4,,*,43*‘4 g

T. €. OTHOIIeHie

ABCD: A A, AA, = 16:105:

‘ HOJIE'SVHCB ILIOCKOCTHRING ¥ IPOCTPAHCTBEEABNMS NpousBe eriayu (5 14,
MOEHO COBEPHIUTH O00DATHHIL nepexo; orTh CueTeMD ypapuemiii (54) =%
ypasHeHiAMB (53) u (52). 3

Hepexvmomm% reoMeTpuyecku ypaBHeHiA (54), MH HM"EGM’I)

1260(ABOD) A o B=82 (A, A AAYBA o A 1 A, Ayt Ay )

BHIpAKEHIE 3T0, 34 BBIRIAWYEHIEMH MHOMKHUTOII (oo) TOKJIECTBEHHO (H Neps
BHMB H3D ypaBHeHid (5H3).
HepeMuomups reoMeTpuueckn ypaBHeHis (53), MH NOTyYAEME:

90(ABC) B =8(4,4,4,) (24,1 4,);
BHpa:KeHie 3T0, 33 BHEINYEHIOMD MHOEHUTeNS (54), TOEICCTBEHHO CO Bre-
PHIMB U3DL ypasmemii (52).
Tors e caMBll pesyIpTaT® MB MOKEMH HOXYIHTH, YMHOKHBH BTOPM
u3h ypaBHeHiil (53) Ba BTOpoe ypasHemie (54);, a HUMEHHO:

630(AB0D) B— 32(4,4,4,4,) (24, 4,);

OPH 3TOMB OONIAME MHOENTEIeME BOULIO Bhpaskerie (55).

Haxomens, u3H UpeINIYIIUXE (POPMYABs He TPYILHO HAHTH M KOOPIHEA-
TH HalpaBleHid T060ro BerTopa, ouperbigeMaro MOIOKEHIEMD JAHHENL
Touekd (52). Hafimems woopiaumarTs Bekropa HampaBieris CB u koopiw-
HaTH Iromajiu-sexropa ABD .
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Laz sroro sambumyis Bb Qopmyraxs (53) H (54) BeRTOPH 4,4, u
A,4,4, Ha 0cHOBaHIK BEKTODHHXD TOWEJIECTRE:

A4, = A, 4, + A A,,
Ao d 4, — A A A -+ AAA4+AAA4.
Torja MB Hoxyunms cabayomis pasercTsa:

1508 = 104,4,—44.4,, B
SR e
42ABD =74, A, A, 84, 4,4, — 44, A 4,,

T. €. KOODAMHATHL HanpaBieHis pexropa OB Hpu OCHOBHHXD BEKTOPAX®
A4,4,, 4,4,, A/A, cyrs: 10,—4, 0, a KOODJUHATH BERTOPA-IIOIIA-
A ABD upn ocHOBHHXB Bertopaxs A A,A,, A A, A, A A A, cyrs:
B v - :

§ 17. Obo3nauenie HocTpoeHiil HEPBATO MOPIALKA.

Bb npepmaymens naparpapb mMer sugbau, uro uoMourio IeoMeTpuYe-
CEAr0 YMHOKEHIA MOXHO OUperBaaTh mOTOKEHie NPAMHXSH H NI0CKOCTEl,
eCId JAHO TOJOMKeHie TOYeK, uepesh KOTODHA OHH IPOXOJATE, U 00paT-
HO, MONO®EHIe TOYEN mepecbuenia m avmin uepechuenia Momers OHTE. Hafi-
1EHO WOMOUL® Toro ke jyblicrsia. Orcoga pHTeRaers cabiyoliee Imo-
J0EeHie,

Beaxoe nocmpoenie nepsaro ROPAIKG SHPANCALINCA NP NOMOUNE ROBMO-
DEHIR HICKOABKULD 1C0MEIPUNECKUTD YMHONCEH T

Pazevorpnys cabpyomee aumeiimoe mocrpoenie. Jamo moxomemie IBYX'B
TOUERB:

mll==a 4 Aol

nN=bAd, -+ b4, + bA,;

Tpedyercd MOCTPONTH TOYRY P, onpelbigeMyno paBeHCTBOMD

pP=ab A, —f—._agbzAz g 0 e s w0k

Jokamemns, UTO MCKOMAA TOUka P JIERWTH HA IDAMOIL, onperbiaemon
CIBIyOIUME ITHHEAHEMS NOCTPOCHIEME:

[(A1 % M) ES (A,s %k G) % A-z] * [(Al * -N) % (442* G) & Ag] % Al Nl (58)
t1b G ecTh IEATPH TAKECTH OCHOBHOTO TPEYrOIBHHMEA, T. €.

8G=—d,+4,+ 4,.




= g
Cocrasuss npouspeneris A, . M u 4,4 G, unbens:
# MAy s M= 0,4, 4 Ay~ 0,4, 4 4y,
340G = Ao+ A4,

Mosrony, 0003HAYUBE Uepess ¢ VABOGHHY INJIOMALL OCHOBHOIO Tpe=
JIOJALHUEA, NOIyYaeMb:

Sm(d, o M) x (Ay 4 G) = q (a, 4, + a, A, + a4, .

Yumuo®MBE 00F wactu sroft dopuynrs ua 4,, uu umbems, ofo3HAUEES
Sm:q 4epess #:

’"(AI*M)*(AS*G)*A2=a2A1*A2+“3A3*A2'

Joronyues TEME e myrews Buuucienie dopmyns (58), ME MOJAYIaENE.
OTOPACHBAAL O0MII IHCAOBOI MHOKHTELD:

Al

(

debudy sl bl B, o T S S

Yunoxues pasenctso (57) Ha A,, MH IOIyIaeMD TOTS iKe pesyIbTaTs,
4 UOTOMY mpaMad PA, COBIAZAETH MO IOIOEEHID cb mpamoo (58), ume
MEl ¥ iEeJaln O0HADYXUTE,

Hsw nmpuserenmaro mpumbpa #HcHO 3HAYEHie (opMyTs, BHPaKa U
€000 TreoMeTpuueckoe MOCTPOEHIE NepBaro IOpPALEA.

§ 18. ®opMynm TeopeMs BHCHel reoMerpim.

H3p mpermnymaro maparpaga MOEHO 3aKIOYHTH & priori 0 BamEOMSE
SHAUCHIM I'€0METPUUECKAT0 YMHOKEHIA JAIdA reoMerpim I0J0&KeHid, BS ROTo=
poit epsoe MBCTO NPUHAJICKHTD METOLY IPOCKTHPOBAHIA

OdpaTaMea Kb OCHOBHEIMTE TeOpeMaMB BHCIUICH reomerpin. Bossmens 1w
paAla MBPHHXB TOYERS:

A4 4B A +mzB .

Ipu oxmHAKOBOMT 3HAUEHiH (opMyIH OTH BHPAKAWTH C€O00H mAPT
TOYeR'h JIBYXD DHAXOBD, HAXOLAIMUXCH BB OIHO3HAYHOMD CcOOTBETCTEIE
Ecan nmepemnomutre 065 fopmyas reomerpuuecku IPyr'b Ha JIpyra, TO mo=
Ay9uME Qopmyxry MEpHO#H uyacTH mpamoii:

A A"+ 2B A +meAy B +ma?B B, . . . . (39

Ecnu 5 oroMs BHpamenmiu zasath z Beh 3HAUEHIA 0T — oo L0 oo,
T0 MH Oyxems uMbTH CHCTEMY NpAMHXB, omperbICHHHXT 10 Taunt u ne-
J0KEeHI.
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JJerro supbre, uTO uepess KamIYO TOURY MIOCKOCTH HPOXOIUTH HE Go-
abe IBYX® NPAMBXE cucTeMH (59), a HOTOMy OHa mIpejcraBiferh COGOI
HYUEKD NPANRTD 6IR0POLO KAACCH.

Yauo&ums BHpakenie (59) reoMerpmueckn Ba MbpEYI TOURY I : ecanm
nocabIEAS coBOajaers €b OLHON U3 IPAMEXD cucreMbl (59), To mouy-

UEHHOE IeoMeTpUYeCKOe IpOou3BejeHIe 00paTHTCA BB HYAb (Popm. 27) 1 ME
OvieMb UMLTh:

A A s M~+2B, A s« M+ mzd o B o M+mz?B,. B  M=0.

[Tocabrmee ypasmenie uncioBoe (§ 13) u u3p HEro MO:KHO HAHTH BO-
obme npa 3HAveHia qucaa z. IolCTABUBD UXB BH Popmyay (59), MH Haji-
1eMb JBL JMHIE Hamlefl cucreMb, NPOXONLAULis uepess Toury M.

Bb wacrmoms cryuad, xorga B, B =0, 1. e. koria PALH HAXOLATCH
55 TaKOMB IIOJOKEHIM, 4T0 Iapa UXE COOTBLTCTBEHHHXSD DIeMCHTOBD COBNA-
13eTH €5 TOYEO UXD nepechuenia, mp Mbero (59) momyuaems Qopmyry

A d 4+ 2Bl +mAB). . .. .. .. (60

Dopuyra bTa BHpaKAETH OGO CHCTEMY OPAMEIX®, OPOXOLAINTUXE Ye-
Pess ToURy nepechbuenia ABYX® upaMbxb A, A" u B, A +md,B.
Orcoga nwbens mspbernyn reopemy o PAOATY NEPCHERMUSHIL .

Teopemn BsauMEHA OYAYTH BHpamATLUA (opmyraMu Bunoxnt amaio-
I'HYHEIME IPeTH LY IEMb.

S 19. Ycaopig coBunagenia Toury ¢o OpAMOID M Ch INJIOCKOCTHIO.

Yeaosia, umobw mpu mouru cosnadaiu cv NPANOU, UMY UIMOTRE  uemppe
MOMKIU COBNAAAIU € MAOCKOCIBIO, BECHM TPOCINO ewpascaromes (popm. 27 u
28) opmyaanu:

A*B*X=0: A*B*C*X=O. e Al (61)
Dopuyas st uwbhore MEOr0 UpiwbEerii. [oicTaBUMT BB HUXB BybeTO

4, B u 1. I. UXh BHpAKEHId Yepesh OCHOBHHLA mbpuBa TOUYEM; Torja,
CORPATUBTD Ha O0WId MHOEHTEIh, MMEeMs:

B Y e
o ay a 1 % Qg ay
b0,

T = e i)
et o €
oty 4 Ty Ly Xy X
1 ¥ Xy @y

Dopayamw amu npedcmasasioms coborw yYpasnenis NPAMOTE U NAOCKOCHIU 6
OOHOPOOHNEY KOOPOUHAMALS.
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Ecau 0003HAYUTL UePesh 2, Y, Ly Yp: &, Y NLERAPTOBH KOOPJINHA-
15 Touers A, B, X, To moxomenie Tourn A, mpE Hadarb EOOpIMHATE
b 109kt O, BHpasuTes (GopMYIoi:

A= 0z,

rpl O whbpEag T0YRa, a z; M y; BEKTODH.

BospMenT 3a Hadalo BEETODA HOXo&eHis ( TOUKY, IeKAULYID HA HEp-
UeAJAKYIAPE Kb WIOCKOCTH xy Ha DA3CTOAHIM eNUEANH OB TOYkH O
TOrJA, Tepeiiid orb TEOMETPHUCCKHX'h NPOU3BEIEHIA Kb airefpandeckiys,
NOLYIAMB: ;

!1x1y1

1x2y2}=0. T T PpranelRegs
l
Lz y |

JTerepMuHAHTS HTOTH UPEICTABIACTE CO00I0 6% JCKAPMOSWLs KOOPIUNES
maze YpusHenic npanoil, npoxodaueit vepess 0srw mouru (2, yy) w (2, ¥l

Kpom’b roro ypasmemia (61) MOIyT® BEIpakaTh 00010 Takis u3MbHeHIS
(GuUTYPH, TPH KOTOPHXE TPH TOYKH (PUTYDH I€HKATH HA OJHON HPAMOE
1M YeTHpPe TOYRU Ha OJNHOH IIOCKOCTH.

Bosemems b mapm upamuexs: PN, PQ u XM, XR u saMbauMs &%
BHpa&eHin

A, B,X=0,

nepBHil u Tperiit MHo®uTers carbIYOMUMUT IIOCKOCTHRIMA DOH3BELeHIANE
[(X* M) (P« Q\)]*B*[(P* N)*(R*X)]=O. e . (68

Ypasuemie 5T0 BHPAKAeTH 0000 YCIOBE.
4r0 ToYkM mepechuedis mapb mpAMEXE XM
PQ, nw PN, RX (uepr. 10) 1emaTs Ha 01HOE
npaMofi ¢s TOYKOD D .

MpumeMs 3a HAUAIO0 BEKTOPOBD MOMOMCH &
Bb dopy. (64) Toury O, coBUAjALILYO b HAYAIOMB NEKAPTOBHIXD Hjw:
MOYTOJABHHXE ROOPAMHATH, W 3aMbaums Bexropsl X, MM @ 1. M. CyMMaM®

P

X=a-+y; M=z n T

tib 2z, y, x;, y, NCKAPTOBH KOOPIMHATH TOIEKD. Ecaix ors reoMerps
YeCKUX'h IPOUsBejeHill mepefiTy kb aaredpaudyecKuMBb, TO KOODIMHATH 8o
pewbEHEON Toukm X BOWJIYTH BOOOINE BO BTOPOH CTENEHH, & IOTOMY ¥iai
Hemie (64) BRpamaerb c060H0 EPHBYD BTOPOI0 NOPAJLEA.
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Apyruvu crosamu, (vepr. 10) coormomenie (64) Brpamaers cofon uz-
sBeTHYO Teopeny Maraopena:

Leaw emopown mpeyromwnura NPOTOOMG  COOMBMIMCMBEHHD  Uepess mp
mouxu M, B u B u ecaw den e BePUIUNYL DBUNCYMER NPU 9MOMS 6004
npannzs PN w PQ, mo mpemsa BEPULLIHGA TUPEYI0MDHUID ONUCKIBACIND K]
810 6MOPO NOpAIKa.

SaxbanMs B Qopuyah (64) MEOmuTeTs B Tanme IUIOCKOCTHEIMG  1I]O-
H3BEJEHIeND IBYX'B IIPOUBOABHBIXD UPAMEIX'D, B3ABD UXB TAKB, YTOOLL UXD
ROHIH Je#ANHL HA UETHPEXh NDAMBXB, BXOAANEXE BB OCTAIBHLE ABa,
MHOEATERd. Torxa MH Momewms Haumearn cabayoumyo qgopmyay:

[(X*BI)*(P*Q)];{[(M*N)(QiR)]*[(N*P)*(R* X)]=U (65)

Popmyma sTa BHOBH UpercTABIAETE OG0 YpaBHEHIe KDPHBOH BTOPOTO
HOPAJKE, & Tak'h Kakb OHA BUOIHD CHMMeTPUYHA OTHOCUTEIRHO TOYERE
M, N, .0, I, X. v wep BXOIAIMAXB, TO OHA BHPAKACTH OGO
YCIOBie, UTOOH WIECTH TOYCKD JeRAJIL HA EPUBOH BTOPOTO HOPALEL U Bb
TO ke CaMoe BpeMd NPeJCTABIACTH C000I0 BHpamenie usphberroi meopemn
lackaaz 0 MmecTHYroTbEUET, BNHCAHHOMD BH KOHHUECKOE chuenie.

Hogsepruyss pupamenie 4, B, Oy, X =0 aHAIOrMYEENG npeobpaso-
BAHIAMD, MOKHO MOIYYUTH XA DPOCTPAHCTBA TEOPEMH, AHAIOTHYHELL
Teopent Marnopena *), mo wH me Gyiens ma sTous 0CTAHABINBATECH.

§ 20. Opumbuenie wucaosoro YMHOLEHIA Bh reoMerpin.

Bomre (§ 14) Myl crasanu, aro wmcaosoe YMHO#KeHle mvbers upuMbme-
Hie BB BONPOCAXB reoMerTpin whpu. puserens npocerbiimie npuMBpeL,
Bospmens BerrTopues pasencrpa:

AL B=20, B—A=AB.

YMHOBIBD RaEI0E caMo Ha celsm, Mb DOAY98eMb HA OCHOBAHIM OCHOB-
HHX'B CBOHCTBE YIHCIOBOIO npouspeyenia (gopm. 19, 21):

AL B2 94, B=4J2, 66)
A4 B2 — 24, B=AB?, |
OTEY L&

2421 9B — AR*— 477

Ecin »p nocabiuuxs IByxs papemcrsaxs NPUHATL 3a 00Mee HAYAIO0
BERTOPOBD MOXOMeHis ouperbaennyo Touky €, T0 MH TOIyyAeMT BHpa-
BCHLA weadpama cmopons MPEYOILHUKL U Keaopama ero medians.

¥) Auarefpa IIOCKOCTH W NPOCTPAHCTBA § 62.
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Uycre mouxa M ecrb NEeRTpPS TiimecTH CHCTEME MaTeplalbHHYE W
A, B, G...cs maccama g, b, ¢...n nyerb m=a—-b-¢c—+...:

mM = X,ad.

IIpousseya wucrosoe ymumomenie, [OAYYAEMB:

m2M2 = N a2 42 -+ 22 abd, B,
a4 TAKED EKaKDb
P4 B= 2 L2 __ 4ps
TO
m? M2 =3 a? 42+ 3 ab(42 4 B — X b 4B,

niu
m2M® =m X ad2 — X, abAB?,

U HaKOHeN's, Ibaa Ha m, Toxyuaems
5 1
mM2=ZaA4——E2abAB2.. L% U

Brpamenie 910 BmepeHe BHBOXH JarpaH®s TOBOABHO CIOEHEIME Ljae
MOME *). ‘

lIpusepennarie upumbpH MH cunraens JOCTATOYHHIMHM I VACHEHIH tiu-
YeHId YUCIOBHXB NpOU3BEjeHiit,

Br mexamurb ugncaopoe IPOUSBEJeHie BEKTOPOBT COOTBETCTBYCTH mupu-
HKEHII0 PaGOTH; YMHOMKEHIEMD STHMB L0TH30BALMCE 4aCT0 BB CBOUXT Eipe
€aXb Pesass U Comoss, HAZWBAL ero IeOMeTPUIECEUM'D YMHOEEHIEME.

Mu npemomunn YUOTpedasiTh HasBamie YHCIOBOTO YMOOKEHII HDoToms
9T0 BE HCYUCICHIN KBATEPHIOHOB® 3T0 YMHOKEHie COOTBETCTBYETH BHaX oM.
AEHII0 CRANAPA IBYXD BEKTOPOBb.

§ 21. I'eoMerTpuueckis coorHOmEHIa BE npocrpancrsdk.

Tarw kars Ha pagy cw TUHIANE BEETOPAMM MOKHO BCET[a pasCMaTps-
BATD BEETOPH-IIOMALH, TO- 'EOMETPHYCCKAME COOTHOIIEHIAMD HA [LI0CEH TS
MOEHO HOYTH BCeTJa YEABATL AHWIOTHUHEA COOTHOMEHiH BE npocTparcTah

Tars wanpuubpe, ecim D cperuna pebpa AS rerpasupa SABC.
135 DaBEHCTBA

2B4,C4D=B;C0sx(A48)=B,0,A+B,0,8
LOIyuYaeMb cIbIyouiee cooTHONEH e MeELY KBajpaTaMu IJIOIIALel

4BOD?= BCA®*+ BCS2+- 2B0A, BCS, . . . . . (6%

*) Mécanique analytique. T. I, p. I, sect. III, n® 20,
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rab mocabpmifi wient pasens Ipouspeenio rpameii Ha Kocumycs yria
Mer1y Humm, Popmyna sra amamormums, BHDABEHIID KBajpara Meliams u
SHPAEACTH 00010 KBAJLDPATE: IIOITA LU chuenifl, WPOXOAAMATO Tepess oo
35 pebeps TeTpasipa H cpeluHy MPOTUBOTOI0KEATO Pebpa.

§ 22. llpumbrenie TEOMETPUTEeCKAr0 YMHOKEHIA Kb JeTepMu-
HAHTAMD U Kb DBIEHIO cUCTEMH IHHEfARNXT YpaBHeHIf.

Hauboarmee uncro mesasmenymuxs BEETODOBT BB HANIEMB NpOCTpaHCTB

seTepe. JoOyerumMs BO3MOMHOCTE CYIIECTBOBAHIA % HE3aBHCUMHXE MeR LY
00010 BEETOPOB; 0G0BHAYNME HX'B uepess 1, 2, 3...n. Hanumeus cymmn:

A=a11+a22—|—...ann,
B=b11+b22—{—...b%n, :
R

. . - . . °

M =ml+m2+...mn,

tib a, b...m cyrr phitcrsurernnme K03 UIIeHTH.

Hepexmosmuns cymms (69) reoverpuvecsn, Coriacho pas. (20), rag moxy-
SCHIA 10IHATO NPOUSBEJSHIA TPABHXB YacTeit paBencTBE (69) MH JONEHE
COCTABNTH BCh BOSMOKHEI TIPOUSBENERif, BH KOTOPHA He BXOJHI0 OH 10 1Ba
MHOMUTELL U3 OJHOTO M TOTO e cToA0NA WpaBEXG gacTeii popmyns (69).
pn srows, ecan yemoputsea cumrars npoussenenie 1,243y ...4.n TOI0-
SUTCIBHHMG, TO BCH OCTANBHBIA NPOMSBENCHis GYAYTH NOMOBITONLHE Wi
VTPHIATEILAL BB SABUCHMOCTH OB UMCIA NEPECIAHOBOKS, HEOGXOLMMEXE
il TOr0, 4TOOH MHOKIICLN KAMAATO DDOH3BEfEHIH DACTOIOEUT BB 10-
PAIRD HATYpAJIbHHXD YHCeTs,

Orcoga crbiyers, 4aro ecam BHEeCTH npoussenenie 1,2, ....m o0-

WD MHOKUTEIEN, To KOd(PUIICHTOMB UpH HEMB HOXYUUTCA Cabiyio-
Wil TeTepMUHAHTE:

By Wy s G,
bl b2-"' bn

A*B*---*M: ; .1*2*.--*72. . .(70)
my My --.m,

Ha ocmovamin moayuennoii opmyan neh cBoficrBa JeTepMEEAHTOBD MO-
“ITH Da3CMaTPUBATRCA KAaKb CIBICTBIA OCHOBEHX'B CBOICTRE reoMeTpuye-
fEaro mpoussemeHida (gopy. 20).

Taxs manpuwbps, n3s csoiicTsa Ay A=0 cabryers, uro TeTePMIHART b
“Opaiaercs BH HYIb, eCIM BB HEMB ecTh 1% paBHBA MeELy €060 cTpo-
Su. ush cpoiicta A, B=— DB, 4 u 142=—2,1 cabayers, uro de-

WEPMUNGHIYD  WIBHACWY €606 3HAKD NPU NEPECINAHOCKIS O8YLT CIMPOKS UM
COAOHND.
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Taws Ka®® TeoMerpuueckoe npoH3BEIeHie He Mbraerca, ecau npudanuTs
KD OLHOMY H3D MHOKUTENEH CYMMY OCTAILUHXD MHOKHTENEH, BSATHYE 5
IPOUSBOILHRME ROIPPUULICHTAME, TO demepmunanms ne WinHgems co0ewn sHa-
YENEN, CCAU NPUIOHCUMD Ko IICMEMINAMT 00HOT CIPOKU U KOAOHHB oMM~
GINEINGEHHO JACMEHIIBL HIBCKONVKULZY CPOKD UMM KOLOHHD, YMHONCEHHBLS Wi

NPOUIEONLHMA UUCALL,
© OcradpumEs coficrsa AETePMUHAHTOBD, BHTERANUIA U35 IPUBEJeHHHL %
OCHOBHEXD CBOHCTBH, MOTYTH OWTH BHBEIEHH TAKKE IapalIeabHo ¢b CBok-
CTBAME TeOMeTPUYeCKUXD IPOH3BE IeHil.

YrameMs uUpocroil cuocods phimenis cueTeMH IHHEHHEXE ypaBHEeHIR
Oyers sb ypapEeHiAXD:

R S +mx, =p,,

g% o2yt oo S mym, =p,

anml + ban + e _’_ mnmn == p% ?
ROoInvecTBa a5 bl ey, P, OTHECeHn Kb BERTOPY 1 , ROJINYECTBAa Gy
b2 =i Ny Py B'H BERETODY 2, 17 0 L RSN IIyCTh BERTOPEL 1] ’ 2...% He 3a-

BHCHMBL MEEIY ¢06010.
Cromums Beh IamHBA ypapuewia, 0603HATHBD COOTBETCTBEHHO gepess

Gy b oo cyMMEL &ty ooty oo mpbmy ~~m, ; TOPAS
MOJYIUMB YpaBHEHIe:

awy bz, ... +mzx, =p,

b p=p, +p,+ ..+p,. 1z waxomyenia neussbersaro 2, YMHOEEME
00% wacT:m moxyueHmaro ypapHeHiA Ha reoMeTpudeckoe NpPOU3BeieHie

b*C*--- 5 My

Torna Beh memssbermEs EpoMB z, UCKIOuATCA caMH cOGOD W MH moay-
YUMB POPMYIY:

4 Ay ay Py Ppee+ Dy

b sbgsilaad By ibiounaty
x, = '

7%1 77/&2-.. mn ml mz""”'n

§ 23. Hpuaomenia xs craTughb.

Muoris us®h mpmsereHENX® HaMu Bume (opMyss uwboTh 3HAUCHIE He
TOALEO BB IeoMerpinm, Ho u B5 mexanukb. lug Gorbe BATAATHArO BHsCHE=
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HiA 3HAYEHIA 3TUXD (OPMYIB BD MeXauukh MH IpUBEJleMb BHPAKEHId
TEOPEMD CTATHEM, HMB COOTBBICTBYOMUXE,

Dopwyaa (14), npuvbEennads kb EBCKOILEEMS CIATAEMBIND, BHPAKALTH
coboo cabaynimyn reopemy Jedinuya:

Eeaw ww wmwems mouky O w pads mamepiaavunzs mouexs A, B ... ez
Maccamu @, b ... w ecau wa mowxy O Ondicmeyioms cuwn, EUPAICCHHDIA
sexmopamu OA, OB ..., yMHONCCHHWMU COOMBIMCMECHHO HE MACCH i,
beoey mo pasnodniiemeyowas pasua sexmopy OM , ymnoocennomy na cy-
MY BCTOTD MACCD.

Ta me ¢gopuyra BEpamkaers cofol DPABHIO CAOMEHIs MAacCs. Popyyan
(30) m (31) BHpamawIH €000 UsBHETHYIO TeOPeMY Dapunvorna: MoMerns
DASHOONTICINGYIGWET PAGEND ANEOPAUMECKOT CYMMIB MOMENMOSD CAUIIOUUT .

Popyyaa (26) whpmoi yacTu npaMOfl BHPAKAETH BE MexamMEh cuny,
UPUIOEEHHYI0 B5 oupeybaennoll rouwbh; ma srows ocmosamin dopyyus (30)
i (33) BHPAKANTS COO0I0' Npasute Ca0MCenia cuns NEPECHEAIOUIULCH U CULD
NAPAANENLHWL .

Popuyaa (34) BHpAKAETE COG0I0 MoMeHINs RAPBL CULD.

Popmyxa (37) BHpam®aeT: co600 MOMEHTE HaPH, KOTOPOH 3aMBHseTCd
CHCTEMA CHJI'B, OTHOAIMUX'P HEEOTOPYIO ILIOWALD.

Popuyna (39) AaerTs UPABUIO CAOKEHIA CHIH I NADH, JeRAUXD BB
O1HOH MAOCKOCTIH, ;

DPopuyarr (41), (42) u (43) IAOTH BOSMOMHOCTE SGMIBHANIY CUCTREMY CUND
WAU OBYMA CUAGMU, WU 00HOTL CHAOH U 00HO RAPOTE CULD.

Tarums 00pasonms, OCHOBHHA TeOpeMH CIATHEU 1P IOMOLIM (OPMYIE,
YCTAHOBICHHBIX'S HAMU BEINE, HPioOPBTalnors NpOCTHA W HANALEBA Bh-
DAKEHIA, NPHYEMB JOKA3ATENABCTBA HTUXD TEOPEM 3HAUMTEIRHO YUPO-
HIAI0TCA.

Muoria ¢usuveckis seauympmn BBHIPAMKAIOTCA OLHU BEKTOpPAMU-THHINMH,
APYrid BeETOpaMu-nxomaianu *), Crbryers OBUJATE, YTO M3yueHie onepa-
Wil Hai® ThME M ApyruMu BexropaME KOAEH0 uMBET TARKE npuybnenie
55 DasIMYHEIXE BONPOCAX'D (JUBMEH.

S 24. Kparraa umcropia Bolpoca 06 WcUmCIeHin NOAOKEHH;
samuabiman sureparypa.

Hoxs ucwucienmiens wozomewia pasyibercs VCTaHOBJCHIE TARUXE One-
DALl HAaJb CHMBOXAMH, 0GO3HAYAIUMH LOIOKEHio IPOCTPAHCTBEHHBIX D
SIEMEHTOBD, EOTOPHI COOTBETCTBOBAIM OH Onepaniams 1I0CTPOEHIl, coBep-
WAeMBXb Halb HUMU,

Hies 00F mcuucremin mnoxomenis (Caleulus situs) upunagiemara emie
smaveruronmy Jeibnuuy.

) J. C. Maaxwell Bv cvoewms Lehrbuch der Electricitit und des Magnetismus npa-
#018Ts BB § 11 ®m 12 mhawdi PALE (PHSHYIECKAX'S BEIMIHHEL, BHPAKADITLXCT BERTOPAMA~-TH-
ElSMH H BEKTODAMHE- IO ATAMH,
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A’ Aaandeps w5 csoeit Encyclopédie (art. situation) ToBopuUTE: | Aw
HONOEEHIA eCTh BO BCAKOME cayuah mhuro TaK0e, Yero HeL0CTAETS
BpeMenHo# aaredph”... | Buio OH melaTelbHo HAATH CPEJCTBO BEECTS
BEIYHCTeRie 0003HAUCHIC WONOHEHis; HTUME IHAUNTEIRHO COEpaliazmcs
BHUMCIEHIA; HO 5T0 HE HOCTYHHO COBPEMEHHOMY MONOMKEHID M Cpercmmmms
agamnsza ‘.

Bamabimia uss paGorTd, OTHOCAMUXCA KB HCYHCICHID HONOKeHIS, TR
cabryomis:

1. 4. F. Mibius. Der barycentrische Calcul, ein neues Hiilfsmitte! s
analytischen Behandlung der Geometrie. Leipzig: 1827.

2. H. G. Grassmann. Die lineale Ausdehnungslehre, ein neuer Lwng
der Mathematik. Leipzig. 1844.

3. G. Bellavitis. Sposizione del metodo delle equipollenze. Modena. 1554

4. L. Neovius. Om komplexa tals anvindning i geometrin. Helowoo
fors. 1884.

5. B. II. Epmaross. Teopin pexropors ma miaockocTH, Kieps. 1857,

6. E. W. Hyde. The directional calculus, based upon the methods o
Hermann Grassmann, Boston. 1890, :

7. G. Peano. Die Grundziige des geometrischen Calculs. Deutseh w
A. Schepp. Leipzig. 1891.

8. F. Kraft. Abriss des geometrischen Kalkiils. Leipzig. 1893.

135 nepevncienanxs ABTOPOBs HAMOOABIICI) OPUTHHAIBHOCTI0O HAEH toe
amdaorea Mebiyes, I'pacemans u Berrasurucs.

A. @. Mediycs paseMarpuBars 3apECHMOCTS MEEIY TOI0EEeHIeND Tow sy
Bh MPOCTPAHCTRE, yeramaBIHBas CcBA3H MEELY JIMHAMU Tapalleinduss
0TPB3KROBE, UPOBEIEOHHNYD U35 HBCKOIBRAXD MATepIaIbHEXF TOYCED H Hi%
00IIATO TEHTPA TAKECTH U OPPAHHUCHHHXD Ch JAPYTo# CTOPOHB IIOCKOCTIN.

Lepmans Dionwmeps Ipacemans Pa3CMATPHBAETS TOYRU-BEIMINHE (Punct
grosse), T. e. TOYRH, B3ATHA Ch YHCIOBHME KOO QUIIeRTONS KF HEME 0pae
COEIMHEHHLIMG, & Takike oTpBs3ku Aumifi u wacru ITOCKOCTeH, KaRD 0colus
BEMUUUULI, M ycTaHABIMBAETD HAND HHMU adTelpamueckis OTIe PAILiH.

A. Beawasumucs B TEOPIN SKBUROMLICHI[H PASCMATPUBACTD, RAKD Mid VES-
SHBAJT U BHIle, PhIleuic BeETOPHHX'S ypuBHEHil Wb NpUMBHEHIH BB reo-
MeTpiu,

OcrarpHbe wsh TepeUHCIERHEXD 4BTOPOBD 3AHUMATCA DPA3BUTIeNE 11eh
I'. T. I'paccwana u orvacrd mueii Bemnasuiuca,

§ 25. 3araouenie.

Ocodernocru Teopin BERTOPOBB, NpefIaraeMoil HAMH, COCTOATH, BO-NEp-
BEIX'B, BB YCTAHOBICHIM HOHATIS 0 cucmenars BEKINOPOBH B MPOUIBOILHMNS
00UsUND HANAI0Mo, BO-BTODHX'B, B pasemorpbuin reomerpuveckaro m uneso-
BOr0 YMHOMKERIN BH UXD CBAZM CH OOLIAME aIredpaudecKuMb yYMHOEEHIENS
BERTODPOB.
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Hocabruee o6cTodaTerbCTBO MAk0 HAMTD BO3MOEHOCTE DPa3BUTH TEOPir
TeoMeTpHYecKkaro yMHOMeRid mpome, whbms 5710 rbiranTs nocabrosareru
I. I'. T'paccmana. Bpegemie e momATiZ 0 cucTeMAX® BEKTOPOBG CH IPOU3-
BOJNLHHIME OOIUM'P HAYAIOME IAeTh HAMD BOSMOKHOCTH OTBIEKATHCS OTH
O2UNY, HANPACACHIA 16 NOIOHCEHIS HAUAAL BEKMOPOS» BE BOUPOCAXB, TIh
ureTs phbuys 0 HoMOMEHiEm TOUEKD, NPUHEMAEMHX® BB STOMB cayuak 3a
KOHIEl BEKTOPORB.

Popuynn, oTHOCANiACA KB CHCTEMAMB BEKTOPOBH CB IPOM3BOLLHEMG
OOITUME HAYAIOMB, OKA3HBAKTCA Cb OAHOM CTODOHE TOKIECTBOHHEME Cb
(opuyranz Gapumesrpuueckaro ucuncienis Mediyca, a cb IPYToil ¢TOPOHH
COBHAJATH Ch 3HAuYeHIeMD ¢opMyas I'. I'paccmMama, oTHOCAIEXCA KEH ero
BeIHIMHAMB-TOIRAM.

Cpasp MeENY BEKTODAMH-TIONOKEHIS U BEKTOPAMH HANpPaBIeHLT BHoambh
eCTecTBeHHA, TOrJMa Kakb IOHATIC 0 BeKTOpH, Kakb pasHOCTH JBYXH TO-
YeKB-BeIHYNHB, Kakb y caMoro ['paccmana, Taks # ¥y Bebx® ero moerkyo-
BaTeNedl ocraerca MBeTOME BecnMa CIAOHME.

Bsegenie nomaria o BekToph-N0AOmeHIT MO3BOIAETH COEIMHUTEH BD 0JILHO
nbroe Beb orpbanEEe MeToNH BB 00J4CTH HCYHCACHIA IMONOEEHIA.

Br sarmouemie mocrapaeycs 0 BO3MOMKHOCTH BHACHWTH IPHYMHY TOTO
BHIIAIOIATOCA 3HAYEHIA, KOTOPOe HMBET: reoMeTpHYecKoe YMHOEEHie BE
Te0pid BekTOposs. lpmumma sra sakmouaercda, mo Hamemy MmbEID, BB
TOMB, 4YTO TI'€OMEeTPHYECKOe YMHOECHIe MOEeITd pasCMaTPHBATHCA KAaKb
anrredpandeckoe yMHOMXeHIe, 0006UIEHHOE BB TakOM® HANDABICHIH, UTO
MOKHO He JBIaTh PAasIuuis 10 CYNIECTBY MEXIY H3BJICUCHIOMB KODHA UeT-
_HOM CTeNEHN KakD M35 NOJOKUTEIBHATO, TAKb M U3H OTPUIATEILHATO ROIU-
9eCTRA.

Jbicreurensro, eciu MH BO3BMEMB TeOMETpHUECKOE IPOM3BEjeHie IBYX'H
PABHHXH B3AUMHO HEpIEHJUEYIADHHXD BEKTOPOBD

. 1 = g2

U ecry OO0 JAHHOHK ILIOIIAIN EBaJpara o, UMB BHpPaKaeMod, M Gyrems
onmperbaaTe obpasyomift # Hampasusomii BeryopH (§ 6), To mhicTsIf,
O0paTHHIXG DA3CMATPHBAEMOMY YMHOEEHID, GVIeTH A PABIHUHEIXE: OLHO
Iia onpexbrenia obpasyomaro, a Jpyroe Iig omperbrenia HAl PaBIAO-
1aro BekTopa. byzems meppoe xbiicreie 0003HAUATH 3HAKOMD ]/, a BTO-
poe 3HakROMb f/

Torga, seabrersie mHemepeMBCTHTEILHOCTH TEOMETPHUECRATO YMHOKEHId,
Gynems mwbre Qopmyim

VFE=VTE Ve Te

Berrtopw, BupameHHHe TOf W IPYTofi onepamiei; pasIMUAlTCA IO CBO-
€My HalupaBIeHil0 Ha 90°

s
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Taxums 00Pa30MB, ME TPEXOAUMD HHLME IYTEMH KB PE3yIbTaTy, KOTO-
PRI TmOnyYens emre Aprasoms, a UMEHHO, 9TO0 I'e0MeTpHyeckasd onepamii,
COOTBBICTBYOMAd  YMHOKERID BEKTOpA Ha ]/-?1, COCTONTH BB BpalleHin
BEETOpa Ha 90°

Cp xpyroit cropomm, momanie o CTOEHIM BERTOPOBD Takie opereras-
J4eTH c00010 0600mwenie moRATis o CIOKEHIN KOIHYecTRs HOT0RUTEeALHBIXE
U OTPUIATEILHHX's HA KOJIHYECTRA EOMIIERCHDI,

Takuyns obpasows, pes HSIOKCHHASL HAMH TeOpis BEETOPOBD MOKerT pas-
(MATPUBATECA KAKD TI€OMETPHYCCKOE TOIROBAHie aIre0pH  EOMIICRCHEXD
KOJIUY€ECTBS,

29 Toma 1893 1,




