


//A v J/

[RONETPHTRURA InTRPIPRTALL

PASCMOTPBERAIC C. B. KOBAJEBCKOX

CIVIAR IBUREHIA TAREJATO TBEPJAIO TBIA

OKO/10 HEMOABUMHOW TOYHM.

SN ERTVEE ﬁ""éﬁ fj ! "

ﬁ@ HHBOH “’““%_ NHOW

MOCKBA.

Yuamsepenrercraa tamorpadia, Crpacruoit Gyasvaps.

1896.



Asnranie MockoBckaro Maremarnueckaro O6mecrBa, cocrosmaro npn
HMnonepaTorcromMb MockoBckoMb YHHBepcurerh.

Maremaraueckit Coopuurs, T. XIX.



FEOMETPUYECKASI MHTEPIPETAIIS PA3CMOTPELH-

HATO C. B. ROBAJEBCKOIO CIYUAI JIBHAMEHIA Td-

REJATO TBEPIATO THBJIA OKOJO HEIOJIBUEKHOIT
TOUYRH.

——

H. E. ZyrROoBCEAaro.

(Coobmeno 30 cemr:aGpa 1895 r. ma cwpb3yb wbmeurnxs ecrecrponcmatarenef
n Bpaueit By JiwoGexb).

§ 1. Hocab moasnemia sambuarersmaro memyapa C. B. Hona-
JeBCKO#t ') 0 [BHIREHIM TAmeJaro Teepiaro Tbaa, Bb KOTOPOMB
rJTaBHEE pajiyCcH HHEpHOiE a, b, ¢ OTHOCHTENbHO HEIOABHRHOMU
TOYKA HAXO0JATCA BD COOTHONIEHIH:

a=b=y/2 c, (1)

W [EHTPD THKECTH JEKHTH HA IIOCKOCTH DABHHXD pPajiyCoBb
pEepIin, OHIO HameyaTaHO NBCKOIBEO craTeif, IOCBAMEHHHX
9T0ff MHTEpecHOii 3ajaub.

Boapmasg crarbas Horrepa °) sakaouaers BB ce(b mepepaloTky
u momoamenie amaamsa C. B. Kopazesckoit. Crarsm I'. I'. Annens-

-
—

) 8. Kowalevski ,Sur le probléme de la rotation d’un corps solide autour
d’un point fixe“, Act. Math. XII. ,Sur une propriété du systeme d’équations
différentielles qui définit la rotation d’un corps solide autour d’un point
fixe“, Act. Math. XIV,

Y) F. Kitter, ,Sur le cas -traité par M-me.Kowalevski de la rotation

“d’un corps solide autour d’un point fixe“. Act. Math. XVIL
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pora °), II. A. Hexpacosa ‘) m A. M. JlanyroBa °) nOCBAMEHN
m3cabioBanii0 (IO OTHOIIEHI Kb moJcaMb) (YHEOIE Bpemennd,
omperbagiomuxs JBHmeHie THIA, KOIAA BpeMd pPascMaTPHBAETCH
33 KOMILICKCHOE mepeMbHHOE.

Yro racaerca o reoMeTrpuyecLoil MATEPUpETANiA PasCMATpABAL-
Maro Apdmenid, To oma Omra jxama BB coumHerim H.D. lerome °)
I YACTHAIO Cay9ad, IPH KOTOPOMT IOCTOSHHOE % BB HHTErpaTbh
C. B. RoBaxeBckoii ecrs HYJb. ITOTH cayuail mogseprea Goabe ge-
TaJbHOH 06paGorkB BB crateaxs I I. Ammeaspora ) n B. K. Maoz-
sbesckaro °).

Jlia o0maro cayyasd ykasaHR HBKOTODHS IeoMeTphYcCKid CBOH-
cTBa JBH&eHIA BD Hefoxpmoit crateb 1. K. Cyciosa ’).

Bs mpejiaraeMoMs CoumHemim s uMBI0 BB BHIY YCIAHOBHTH
reoMeTpHYecKyl0 HHTEpuperanio o0maro —cayyad ABHREHII pas-
CMATpPHBAEMATO0 TBIa M 3a OCHOBY 5T0i mHrepmperamnin 6epy pasb-
fCHEHIe IeOMeTPHYEeCKaro CMECIA JBYXD I'HICPANLIAITAYIECEAXD
¢yukniit Bpemenn, upess koropua C. B. RoBaieBckas BHpaRAETH

8 I. I. Anneavpoms. ,1lo nosoxy mepsaro nmaparpada memyapa C. B. Ko-
BaieBcroi Y, Mar. C6. XVI. .
.3ajava 0 ABHEEHIN TaReIAro TBEpiaro Thia 0K0I0 HENOXBHEHON TOUKH®.
MocgBa. 1893.

Y) II. A. Hexpacoss. Kb 3agaub o jupmkenin rBepiaro thia oxroio Hemno-
msuxHOR TouRE¥, Mar. C6. XVI.

5y A. M. Janynoes. ,O6b oxmoms ceoiictBb xuddepenniaipapixs ypapHeHIR
IBumenia Tamenaro tepgaro thra“. Coo6. Xapik. Mar. O6m, IV,

8 H, I. Jleaone. ,Kb BOUpPOCY 0 reoMeTpryeckoMb HCTOTKOBAHINM MHTErpa-
I0BH JABWEeHiA TBepraro Thia orxoxo memopBamHON Toukm, pamEEXD C. B.
Rosazescrow “. Mar. C6. XIV.

»Alarebpanyeckie WHTErpajisl ABHEEH1A TAmeraro teepaaro thaa“. C.-Ilerep-
6yprs. 1892.

") I. I. Anneavpoms. ,Hbroropsia pomormenia kb counsemio H. B. Jle-
aome“. Tpynst orpbremia ¢usnuecknxt mayes O. J E. VL

8 B K DMziodsnescriti ,00b oxsoms cayusah jBmmenia rameraro rBepiaro
rhia oroxo memoxsmEHOR Touruw“., Mar. C6. XVIIL

®) I. K. Cycaoss. ,Bpamenie Ttameraro Tsepiaro Thia OK0I0 HEIOJBMIE-
raro momoca (cayuafi C. B™ Komazemcrofi). Tpyas orybiemia {uanuecknxs
gayrs O. J. E. VIL
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sch BeimumHH, oupepbidiomia moJosmenie pBmmymarocs Thaa. I
IOKA3HIBAI0, UYTO HTH (YHEMIA ABILI0TCA IapaMeTpaMna HBKoTopoit cn-
CTeMB KPHBOJMHEHHEXD OPTOrOHAJIBHEXD KOOPAHHATH HA ILIOCKO-
CiH PABEHXD pajiycoBs mHEpmin. OrmOCETEIPHO HTOH CHCTEME
KOOPJAHHATH BEChMA IIPOCTO II0JIYYAeTCH JBHKEHIC KOHIA OPOEKIH
yrl10BOH CKOPOCTH HA ILIOCKOCTh PABHEXB pajiycoBs muepumin. Ilo
TPAEKTOPIE HTOH TOYKH CTPOHTCA KOHYCDH, IpeicTaBIdiomii Bs Thrb
MBECTO BEPTHEAABHON IHWHIN, KOTODHII 4 HA3HBAI0 KOMYCOMy 6ep-
MUKaIbHOW AuNIw. SHAHIE Ee HTOr0 KOHyca JaeTh HaMb Kap-
TARY JIBHEeHid Thia.

§ 2. PascmorpuM® H@ II0CKOCTH z0y PABHHXD PajlyCoBb HHEp-
M (0 JeERUTD BB HENOABHAHOH Toukb, a 0¢h ox IPOXOAUTH UPEsH
neHTps TA®ecTd TBaa) mMammoe mepembmmoe

(=Z+ Yt =1 (COS7-+1 SiNG) (2)
1 ero PyHEIIO

(O =2+, (4o, o, (P40, LF

=X+ Yi=ZR(cos).—+isinl), (3)
rb i=\/—1, a 2, a,... cyrb whEoTOpHe xbiicIBATEILHEE KO-

s dunienTr, 3HAYEHId KOTOPHXD JI1d JaHHOH MeXOHHYEeCKOH 3a-
raud OVAYTH VKa3aHE IOCTE.

HasoseM® upe3s ., MHAMYIO BEIAYAHY COIPIKEHHYI0 . H Ha-
IANIEME DILIHOTHYECKIE WHTEIPAIH:

By 258 s o s
& Y b f\/f(— e

CemeiicTBa auali

p, ==const.

(5)

TR

JIPeACTaBISI0TE HAMB HBKOTOPY® CHCTEMY KpHBOJHHEHHHIXH OPTO-

rovaIbHEXDs H30TEPMAYECKHX's KOODAHHATH, JId KOTOpOf o, I ¢,

CYTh H30TepMHYeCKle mapaMeTprl. TpaHCIeHIeHTHHS ypaBHeRid (H)

Pa3CMATPABAEMEXS KOODAXHATHHXD JIAHIA MOryTh OHTH 3aMbHEHH
1*
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aarebpamyeckmMu ypasHeHlaMna. Jadg sroro cocrasageMs Xadde-
peHmiaJbHOe YpaBHEHIe KDHBHXB p,=—const. IIpaEnMaeMs Bb ypas-
HeHim (4) mapaMerps o, 3a& MOCTOAHHYIO BEIHYHHY H Oepems O1b
06bEx® vacreil mXB IPOHSBOJHYI IO g,:

d:.‘ s e ‘
THE,). 6
da =V, 7 Vi) (6)
Hexmouaa orciofa dp,, Hafizems jpaddepenniaibHoe ypaBHEHie
nepBaro ceMeiicTBa KpuBHXG (5), BHpameHHOE B NePeMBHEHRXS §, {; ;
H0 HaMB Yyro6HbBe coxpaEETh YpaBHeHid (6) m OTHCKAaTh WHTE-
rpads Takh, KAkt 970 rbaaers Jlarpamms ).

Hss ¢opmyars, moxygaeMuxs mo yp. (3) m (4):

ac \’ ; 9
(-d—;- =247, (0 -0, (P-a, L,
1

2
(d?.' ) s=a—a, {—+a,(, -+, *+a, (, f

de,

d!

CTP—C— ;(a 20, (432, P44, (),
2

g‘ot“, —;—(a +2a,{, +3a,( *+42,(,°)
i

Ha OCHOBAHIH

— (L), 3= 5 (%)

HAXOJEMB, UTO

2
jfv‘! 2 02(_‘4_“29; = 735 %q (xe_y-z)“‘”_22‘ (@ 3—393?/2)1
‘1 =
de d
% a‘ff. 5t Yoy + 5 (8m'y—y*) 29, (' —y )y
i

') Oeuvres de Lagrange. T. IX, p. 127.
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Cp moMomino HTEXB JBYXDH (GOPMYAH cocraBisems amddepen-
11aIpHOE YpaBHEHIE:

d'z dx dy : :
ydPl 2 d?: d?,_ —03Y _'40549?.7/ ’
KOTOpoe 10 YMHOMREHIH HA
g o4
y* dp,
7 HHTETPEPOBAHIA JA€Tb:
dx
da, | +22,0+42,2°=s,

Ly
r1b mOCTOgHHOE HHTErpamim s, ecrs (YHKIIE OJHOIO ¢, .
Taxs me HalgeMs 114 ypaBHEHii:

-Hf;—-@\/f(f), ——-—?»\/f\C ) (7)

l 2

HHTEIPAIb:

[ do
{ do, —1—21393—&—41‘3:‘3:3”
Y

Al mocrogEHOE 8, ecrb (yHKNiE oXHOro p,. Takb Kakb (QopM.

(6), (7) = (3))

dz = A 'R+X
C—i-l;;——\/R CcoS8 “2'- = ——-——2 s
(8)
dx o5 o R—X
e o] eV
7, v R sin 5 e
TO HAHJCHHNS (YHENIA S, W S, MOIYM OHThH IPEICTABICHH TAKB:
§ = ﬂ-—l—‘zd x-+4o, 2,
2y
5 (9)
8= —i- -2, x+42, 2.

N 2y
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3xbcs B ects afcolTHAs BEIAYAHA Pajiyca BEKTOPA TOUKH,
npejcraBigiomell Ha miockocrm xoy MumMylo sermumHy f((), a X
eCTh B34Tad Ch HALICRAMAMS BHAKOMD adcnpcca HTOd TOUKH.

Beabacrsie ckasammaro yp-ig (5) sambrgiorcda cabayomumn aare-
OpamdecKAMH YpaBHEHISAMA:

8,==const., s,==const., (10)

IPE YeMb S, # S, CyTh HEKOTODHE HEH30TepMHUEcKie HapaMerpsl
PasCMaTPEBAEMON KPHBOJHHEHHON CHCTEME KOOPAHHATE.
A :

Beanunnmn inz W CYTh (VHKIiH, €b IOMOIBI0 KOTOPHXb
C. B. Rosaxesckag ') Bmpaxaers Bch niements,” onperbigromie
nmoxoenie JsEa&ymaroca thia. Becy yembxt eda amaimsa, b reo-
MeTpHYecKoii Toukm 3pbBHIid, 3akIwUaercd BB H3CIGIOBAHIE JBHKE-
Hif IIPOEKNiH KOHIA YIJIOBOH CKOPOCTE HA ILIOCKOCTh PABHEIXD
PajlyCcoBh NHEPIIA CH IMOMOILII0 YKA3aHHOH CHCTEMH KPHBO.JHHE-
HHXB KOODIAHHATS.

§ 3. Popmyan (8) m0O3BOJLIOTH HAMTB BEIBECTH OJHO CBOHCTEBO
KOOpAMHATHHXD JamEill (10), Koropoe MH BHpPasEMB BB BHAL Te-
OPEMHI.

Teopewna 1. Racameavnvia £00p0unamuoirs iuniit 8,==const.
w S,==CONSl. NAPAIICIOHDL OGUCCERMOPAMS  Y1.1065, 00PAIOBAH HHIL
COOMBHMCMBEHHIMS 8CKMOPOMs L c3 ocvio abcuuccs.

O6osrauag BMBers c¢p Jame mepswit xuddepenniaipHEii napa-
Merph 3HAKOMB A m sambuag, 4To z, M :, CY'h H30TEPNHUCCKIL
QYHEIIA, HAIHIICMB:

N i A
“Pl—sr‘z"

OTEyAa cabxyers, uro

3\:’1—_‘A.:'2"'—

(11)

'Y BeanuupR s, W S,, ynorpeGiaemma y Kotter1’a, cyrp HQmIH BeInynHE

1
=S

5 S,.

>
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Temeps MH MOmeMB COCTaBHTH BHPAXEHId KOCHHYCOBH YIIOBE,
06pa30BAHHKXD OCBHI0 0 Cb IPOBEJCHHEMI BB TOUKB (7, y) EKa-
caTeJPHEIMH KB Pa3CMATPHBAEMEMD KOODAHHATHHIMD JAHIAMB:

dx A
Ao, dﬁ =08 3
(12)
dx A
An‘"ﬂ Ei:’;_‘z_# —Sin § y

IpH YeMb NEePBHU KOCHEYCH COOTBEICTBYeTH KacarelpHOH KpHABOi
: , & BTOpOif cooTBBTCIBYETH KACATEIbHOIH KPABOI S, ==COnSst.
Teopema rtakEMb 006pasonM’db JIOKA3aHA.

§ 4. UroOH XOpOImEHbKO IIO3HAKOMHTHCA CH BBEJEHHEIMII HAMH

KPHBOJAHEHHRMA KOODANHATAMII, OCTAHOBUMCA CHAYaJIAQ HA IIpex-
MOJOKREHINA:

(Q)=(¢, "—C)(e,*—C’), (13)

rxb ¢, u :, cyrb BbkoTOpHA ABHCTBHTENBHEI WM YHCTO MHIMEIAL
BeIMYHHH (MH OyJeMs HABHBATH 4pe3b ¢, H &, MOJORATEIbHHE
KOpHH).

CocraBigeMb (QYHEOIE S, 1 S, AIA TOYCKB, JCHKAMIXD HA 0CAXD
koopanEars. Mu mmbems na ocm aGemmecs:

y==hi: =0, s X=f(R)==ER (14)

Eerz X noxommrerens, 10 mo @opuyrb (9) s,=oo, a QyHE-
nig s, mmbers romeunyw Bejmunmy. Jag omperbaemia mocabymeit
BooOpamaeMb TOYKY (x, y) (e3k0HEYHO OIMBKYI0 OCH alCIucces II
IANIEeMD:

= (7) ) =

{—(, 5, r’sin20 -+ r'sindg )} * -
arisin’o e, *e,*—(¢, "¢, °)ricos2¢—+r'cosdq |
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IMoxaras 8xbes 9==0, r==2, HAXOJUMD:

=R X 2 (—(g, 2,7 )4-227)°

QJ s (Ei 2":2 ,—(E! —+=E, !)23 —+ )

IloxcraBiag 5Ty BeamuydmBEy BB IepByio ¢opmyly (9) u T0JArad
a,=0, a, =1, TOAyIaEME:

x?(ei 8- .
f(@)
IIpr orpmmarersnoMt 3HAYEHIHn X HAXOJHMB, UTO §,—-—00, &

S, BHPpAam®aeTcd TOW e (OPMYI0I0, KAKOK Mpes] e BRPAKAIOCDH S, .
Ha ocm opammars nmbems:

S‘=

g==0, ¥=0, X=f(yi)= =R, (15)

TaKh Y10 Opn moaomnTersHoMs X mo Gopmyab (9)

' (&, "y (& +y°)
Sy __—07 8= 2 .
Y
IIpn orpmmarensmoMs X mmbems s,—=0, a s, BHpamaercd 1010 xKe
gopMy.1010, KAKOH0 OpPH MOIOEATEALHOMD X BRPAKAJIOCH S, .
Brickazapnoe otHOCHTEeNbHO 3HAUYEHIH (YHEOIA S, S, HA 0CIX'D
KOOPANHATS MOMKHO CHOPMYIIPOBATH TAKD:

Ha ocu abcuomeces

2
S ( i ) 5 (16)
f(@)
IPH 9TOMB, €canm BrTopad vacrb (OPMYJIH IQJOHHTEIbHA, TO OHA
NPEACTAaBIIETD S,, & §,= —O; €CIA e BTOPad YacTb (OPMYJIH
OTpHIATEIbHA, TO OHA IPEJCTABILCTH S,, 4 §,— OO,
Ha ocm opanmars
2
41 -9’

y*

Pl 3TOMB, €CIH BTOpasd 9acTb (POPMYJIH II0JORATEIbHA, TO OHA
'npe,mcmnnaertb S,, & 8,==0; ecanm me BTOPAA YACTH HOPMYIFI OTPII-
IaTeJbHa, TO oHa mpejcraBigers s, a $,=0.
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Pagoms ¢v ¢opy. (16) m (17) mams O6yzers BagHO eme oOpa-
THTh BHAMAaHie HA HBKOTOPHA (opMYIIH, HenoCpejCTBEHHO 13 HIXB
1101y 9aeMEId.

Jlng ocm abCcmmecs HAXOANMB:

(e,~+¢5,) (e, e,—2%)*

B~ 2__ —_—
(8, 4-2,)"—s 7 ,
(18)
s 2___ S (El —Ei)g(eiegﬂ"‘xi)i
("1 '2) S f(’l?) :
2 NS R
“gféq:ﬁ_ (&, &, ) (E’ fg &) (19)
B (7))
Juda oci opgEHATD HAXOLAMB:
o aAts
(.Si "*"39)2—8:— (E{&az y2y ) ,
(20)
2 s T '2)2
(El _"59)'—8:——-( 2 dey :
ds E| 282 L A yr,
T g 21
d(yﬂ) y" ( )

IlepexoqumMb KB paszpaCHEHI0 BHAA KOOPIAHATHHXD JEHI IpH
yerosin (13). Mm nvbems 1pm cayuas.

Ropnw <, 1 ¢, owiicmeumeavust, Ilpamenms, uro e >z, 1t 0110~
AEMB na ocH abcmuces (dumr. 1) orpbsrn

0'Fi :OEG i OFre =0E; S

Q.
-

Pascmorpums nsmbnenis s, u s, npm msmbeerin 2° 015 0 1oco.
Ha orpbskb F,F, sropas wacrs dopmyist (16) orpumarensna u
npejcTaBIgeTs QyHrmio s,, koropas mpu mepexoxb orp o jxo F,
nui oTe 0o go F, membuderca orp Byada 10 — oo. PyHEmia ke s,
na sceMd orpbsxb I, F, nmbers moCTOAHHYH BEIHYHHY 4 O,
sBeabaersie vero orpbsons ocm ademmees I, F, npnHajIemRATh KO-



S S

OpPAMHATHOH JmBim s,—o>c. Ha orpbsvaxs F,F, m F,F, Bropag

sacth Qopmyan (16) morommreisna m upejcracigerd (YHEIIO S,,

A
X’Wé(
=

S
/TN S

$ar. 1.

koropas mpu nepexoxb ors ¥, b F, mm ors F, kv F, ymens-
maercs OTh ~+o° 0 HAIMCHbIIeH BEIWYAHH (:,—-:,)% a moToM®
omaTh Bospacraers Ao —+co. Hammensmas sexmumsa moxyuaerca
mpn r'=::, (popy. (18), (19)). Pymkmig s, ma orphskaxs ¥, F,
u F,F, unbers mocTOSHEYI0 BEINYAHY —oO, TAKH UTO HTH OT-
pbskE npexcTaBIg0Th KOODIEHATHYIO JHHID §,——oco. Hakonems
Ha (€3KOHEYHHXH KOHNAXD OCH a(CIUCCH, HAYMHAIOMEXCI 015
rouexs F, m F,, uwbems Bropyio vacre Qopmyist (16) omars
OTpUNATeAbHOM; OHA NpeACTaBAfers HaMB (yHENiO s, membngio-
myiocd o1p —oo o 0. Pymkmia s, Ha pascMarpEBaeMEHXT es-
KOHEUHEIXS 0TPE3Kax® nMBers mOCTOAHHYI0 BeIMYHHY —+oc, Taks
yro 9t orpbskn Bwberb c¢p orpbskoms I, F, mpepcraBigiors ko-
OpPAMHATHYIO JHHIID §,==a0.

Jas BCBX® ToueKkh OCH OPAHHATH BIOpad 4acts qopmyan (17)
II0JOKATENPHA ¥ NPEACTABAACTH (PYHEINIO S,, KOTOPAS YMEHbIIACTCH
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IpE VAAJEHIA OTH HAYAIA KOOPAMHAID OTH —Ov J0 HAEMeHblIeH
BeanunER (¢,—:,)* @ IOTOMB BO3pacraerp X0 —+ oo. Hammens-
mag BeIMYmHA Ioayyaerca mpnm y’=—¢,:, (dopm. (20), (21)).
dynxnia s, Ha BCefl ocm opzmmEaTh mMbers 3HAYEHIe HYIb, TAKD
970 3Ta OCh €CTh KOOpAMHATHAA JiHIg $,—0.

CkasaHHOE Jaers HAMT PACIOIOKCHIE KoopamEarHOi chru, nupel-
crapresroe na ¢uar. (1). JwobGomurro 3ambTaTh, UT0 IHHIA

Sf=(51+5-:)2

B'h 9T0if cbTH eCTh KPYI'®s °), UPOBEIEHHKNI H3H HAYaJIa KOOPINHATH
PaxlyCcoMB:

\/Ci‘a .

FRopnw -, w :, cymv wucmo muumvia ecaununvi. [IpameMs Mo-
ayap -, Gourbe moprymm c,., T.-e.

E{ E‘."
et

Oraomams (Pur. (2)) Ba ocm opauHaid OTpPH3KM:

-

OF{ZOF‘: :@,i g 01*1:01173: :l’

u Oyzemd pascmarpmarh maMbHemia ¢ymkmii s, n s, cHavajsa Ha
ocn abcnmees. Jma BeBx® T09eKD A10# OCH BTOpad 4acth (opM.
(16) orpmmareipHa m TpejicTaBIgerh HaMb (QYHEMIO S, KOTOpad
Ipd VAAJEHIE O0THh HayaJa KOOPANHATH YOHBAaEeTH OTH HYJIL A0
HanMenpmeil BeInuuEH (:,—:,)°, & IOTOMB OIETH BO3PACTAEISH J0
Hyld. HamMerpmag permunua moayuaercd npm z'=——c, ¢, (opm.
(18), (19)). Pymknia s, ma Bceil ocu or paBHA —+co, TAKH Y10
912 0Ch NPHHALICHEUTH KOOpAEHATHOH JHIN S,=oo. Ha ocm op-
JMHATH TPH TepeiBIREHIA 0TF HayaJa KOOPAMHATD Kb [, mim

') Cu. moe counnenie ,Bmronsybuenie meroxa Kmpxrodda..“ § 19. Mar.
vo. T. XV.
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I', Bropag wacrs ¢opm. (17) moTOEUTENPHA W LPEJCTABILLID
(pysENi0 S,, KoTopad usMbEIETCE O0TH oo Jo HyId; QyHENiE me
s, Ha orpbseb I, F, nmbers mocrosmHoe 3mHauenie HYJ b, BCIbI-

dar. 2.

CrBie yero Bech HTOTH OTPB30KD NPHHAJIERATH KOOPIAHATHOM Jil-
Bl 8 ==}, |

Ha orpbskaxs F,F, m F,F, Bropag vacrts ¢opm. (17) orpu-
uarelbHa 1 MPeAcTaBlIgeTs (YHKIIO S,, KOTOpad YMEHBINAETCS
OTh HYJd A0 HaNMeHbHIeil BeIWmumEH (i, —e,)?, & IOTOMB BO3pa-
craers o Hyard. Haumempmag Beamynsa nambers mbero mpu
y'=—¢e, (Popm. (20), (21)). Pymrnia s, ma orpbsraxs F,F,
n F, I, nwbers mocroguHoe sHayeHie HYJb, TAKD UTO HTH OTPB3KN
NpeJCTaBIfAoTs KOOpAWHATHYI0 JjnHID §,=- 0. Ha 0Ge3koHEYHEIXD
orpbskax®s ocm OpANHATH, HaymEaomExcd orp F, mw I, Bropas
vyactb gopmyan (17) morommTespHA W TpeicTaBigerd GYHEIIO §,,
KOTOpad mpm BozpacTamin y® ysBeanumBaerca ors 0 10 oo. Yro

kacaercs (QYHENOiN §,, TO OHA Ha pA3CMATPHBAEMHXD O(e3KOHEu-
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BHXB OTpb3kax’h COXpaHZels NOCTO4HHYI0 BEJINYHHY HYJIb, TaKb
uro ata orpbska BMberb ¢v orpbakoms F,F, mpeicraBadiorh Lo-
OpAEBATHYIO JuHID 8= 0.

Ha ocmoBamiB BCero CkasaHHArO HOJYUYAEMB PACTOJOEEHIE KO-
opaunatHO#i c¢bru, mpejcraBiennoe Ha ¢ur. (2). 3xbes, Taks me
Kaxh Bh Upeiraymeit cbra, oima U3 KOOPIMHATHRX'D JHHIHK, AMEHHO

g Ly
S, ‘“"(Ei ""‘2) y
MpeJCTaBIgeTh OKPYRHOCTH (PajiyCh OKpYHRHCCTH |/ —¢,¢, ).

Ropenv =, mpedcmasasems onicmeumeadsnyn 6eAUNUNY, 4 KO-
pens &, ecmd wucmo Miuman seaununa. Oraomums (fur. (3))
Ha OCH OPIHHATH

ol ==l =,

A Ha 0oCH abCIicesh
oF,=oF =-2,
0

Ha orpbsrb ocm adcmuces F, [, Bropad vacts ¢opmyant (16)
IOJOKHTENbHA W IpeJCTaBIgeTs (YHENIO S,, KOTOpad m3MbHaercd
npu nepexoib oTH HAYaJIa KOOPAWHATH Kb ToukaMb [, u F), ors
Hyld 10 oo; (QyHEODiE ke s, Ha BceMb orphskb I F, mmbers
IOCTOSHHYI0 BEJIHUAHY — O, TAKh UTO 3TOTH OTPE30KD mpejcras-
J9eTh KOOpAWHATHYIO JuHIID §,——o0. Ha Geskomeunmx® o1pha-
Kaxp 0CH a0CHECCh, HAUMHAOMEXCA OTH TOYexks [, m I, BTO-
pag vacrs QopMyin (16) oTpmmareibHA H IpeACTaBIgeTD (YHEIIIO
s,, KoTopad mpn GesmpebIbHOMD BOBPACTAHIN Z° BOPACTACTH 01D
—oo 0 HyJd. PyHENIE S, HA pa3CMATPHBAEMHXD O0e3KOHEYHHIX'D
orpbskaxps mMbers HOCTOSHHYI BEIMYEHY o0, TaKb YT0 HIH OT-
phskm npuHAKICKATs KOOpAEHATHOH ImHIE §,—oo. Ha orpbaxh
F F, ocm opgmuars BTOpad yacrts Qopmyrs (17) mmbers orpm-
naTeIbHYI0 BEIMUYMHY H OpeicraBigers (DYHELIO S, KOTOpad Hpw
nepexoxt 0Th Havaza KOODAHEATH KB ToukaMbd [, m F, mamb-
HfeTcd OTh — oo 0 HYJd; (YHEIIS &e S, HA Pa3CMATPABAEMOMD
orpbskb mmEers HOCTOSHHYI0 BEJIMYRHY HYJ, TAKH 9TO DTOTH

oTpb30oKs npejcraBiders koopiuHaTHy0 ampio s,—0. Ha Gesko-
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HEYHRIXD O0TpPB3Kax’s OCH OpPAMHATD, HAYHHAOMAXCA OTH TOYEKD
F u F, sropags uacrp Qopyyam (17) mmbers HOJORATEILHEIR

1

$nar. 3.

3HAKD M [pejcTaBifersh G YHEOIO S,, KoTopad npd GesnperbiprnoMs
pospacranin y® yBeaHYmBaercd OTH HYId X0 GeskoHeyHoCTH. PyHK-
Mg s, Ha HTEXD OTPE3KAXD Aybers MOCTOSHHYI0 BEIMYAHY HYJb,
takp uro HTH OTpB3KE AT HAMB KOOPANHATHYI JHHI §,—0.

Ha ocHOBaHIE CKA3ABHAI0 IIOIYYAEMB DPACHOIOREHie KOONIAHAT-
Hoﬁ cbrm, nsobpamennoe Ha Qur. (3)

§ 4. OGHApY®EMD Temephb, UT0 6CAKAR  KOOPIUNAMHAI CIoMb,
danwaﬂ Popn. (10), moayraemca, npeolpasys o0y uss mpers
crmeidl npedwdywaro naparpafa s noMowin o6pammuNTs Paodiy-
COBY GERMOPOES U3H WEHMPA, 2EHCAUA0 N OCU abCUUCCs.

IIpegnoaaraens, 4ro BH DaBeHCTBH

0o 4

Vi JVRE©)
NepBHEIil HIIANTHICCKI HHTErpaIs nepexo,mmfb BO BTOpPO# €5 1I0-
MOIII0 Ccabiyomei mogcramoBLm:

(22)

(=D —m)=n". (23)
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SanbuaeMp, 9ro Opm STOMB KOPHH JBYXB ypaBHeHifi uerseproif
CTeIleHN

FO=0, £,(¢)=0 (24

Oyayrs CBABAHE MERAY coGo10 coorHomeriems (23). [eomerpmue-
CKlil CMEICID BTOr0 COOTHOMIEHIZ MOmHO ycMoTpbTh ma ¢ur. (4).
Touxy JI’, npexcrasasoniyio
Ha 0cixX® 2’0’y wMHEMOe mepe- T
mbrHOE =0+ 1, cabayers co- |
CIHHUTH CB IERTPOMT TpeoOpa- 7
30BaHld (. JemamuMb HA OCH
o'x’" Ba pascroguin o' C=m 015
Haya1a, 11 3aMbEOTh Ha CoOTBET- o’ /-
CTBEHHYI0 TOYKY M Taks, urobm O

CM.CM'=n*.

[Toayuernywo roury M cabayers
OTHECTH Kb O0CAMB KOODAHHATE
20Y, BB KOTOPHXD 0Chb 0 HAI PAB-
Jena 1Mo ¢'x’, 0Ch 0y HAIPABJICHA
BB CTOPOHY, UpPAMO IIPOTHBOIOIOMKEYIO 0y, a HAYAI0 O OT-
crours 015 meHrpa C Ba pascrogmin oC=1[. Touka M ormOCH-
TeALHO 0Ceil X0y upejcraBATh HAMB MHAMOE nepeMbaHOE [=—=2-+-¥1,
coorsbreTBeREOC nepeMbEHOMY .

duar 4.

JloKkaskeMb, 9T0 g BCAKAL0 MHOTOYIEHA YETBEPTOH CTeneHH
f, () e pbiicTBuTespHEIME k0D (PANICHTAMA MOKHO OTHCKATDH
IbiicTBATEIBENA BEAHYAHNN [, M, n, IpA KOTOPHXD Qynumig f(7)
npejcrasagerca Qopuyaoii (13). Ecam Beb yersipe kopma BTOparo
ypasuenia (24) xbiicrBureapnni, To oHA (QHr. (H)) IpeacraBagOTCA
roukama f,, f,, fis f;, PACHOIOKEEHHHMA HA& ocH abcmmecs o',
Crpomus Ba orphsraxs /,f, m f.f,, kKaKb Ha JiaMeTPaxsb, OKPy&-
HOC'H W IPOBOIAMDL DPAJHKAILHYI0 OCh ATHXE OKpymHOCTelr BD.
st roukm A mepecbuenis pajidkaabHoii ocH € 0CBIO A0CIHCCD
IPOBOJAMD KB OKPVHRHOCTAMD KACATEAbHHA, KOTOPHA OGYAYTH IO
Jaanh paBHEl, W, IPHAABS DTH KACATEJIBHHA 34 Pajiych, YePTAMS
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n3b HeHTpa A okpymuocts. Touka nepecbuenmia C 9r10fi OKpy:E-
HOCTH CB OCBI0 abcmmecs OyaeTs CAVIRATH MEHTPOMB TPeodpaso-
BAHIA CH IOMOMII0 OGDATHEXD pajiycoss, a o C=m. Taks kaxs

B Y

| /'\
o B B %ﬁ ) e i
| ) 2

A j;.};‘:: 0( J.I SF

dur. 5.

(AC—Cf,)(AC+Cf )y=AC?,
(AC— Cf )(AC+-Cf,)=AC",

TO

BN TS S O R L
W U U, e U 6 O

Ecan nasosems vupess F,, F,, F,, I, roukn, cooTBbTCTBEHHE
ToukamMs f,, f,, f,, f. OTHOCATEIbHO IeHTpa peoGpasosania C mpn
Ipom3BOILEOMB JbiicTBATCI HOMD 3HAUYCHIH K0d(pQuUienTa 7, TO,
YMHOMKHEBD NOJIyYeHHOE DABEHCIBO Ha n°, HaiifeMB, 41O

CF, —CH,—CF,—CF,,

HJIA

F,F,=F,F,.

Tenepr BamM® ocraercd TOJBEO B3ATh cpeimHy OTphsra [ [
33 HAUAJO O KOOpAWMHATH 0y, T. €. uoaoEurs [ = Co, 4100
moayunts Jaa f({), smpamenie (13) mpm xBiCTBHTEIPHHXB KOP-
HAXD €,, &,.
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KRorga Beb wermpe KopEE BTOparo ypasuenid (24) MHAME H
npegcrapigiores (gur. (6)) roukamnm £, f,, f., f., nomapao cmu-
MEeTPAYARME OTHOCHTEIBHO OCH
o'x’, To cabiyers uposecra i
ypess HTH YETHPE TOUKA OK-
py&nocrs. Touka mepecbyemis :
C 510if OKDPYHEHOCTE CB OCHIO o
adciuces Oyzers MEHTps Ipe- Py
o0pa3oBaHid ¢b HOMOMiI 00- (*.;"J'_." e
PATHRIXF PAiIyCOBH, TAKH UTO \ .
0'C=m. Ilpr mpeoGpazosamii \ ‘/‘/:/*;\ F,
Ha mameir Qurypb cb woad- |
$unienroms n=— Co ymoMa- By
ByTad OLPY:KHOCTH mpeolpa-
3yercd BB OCh OPAHHATH 0Y, ‘

|

HA& KOTOPOM CHMMETPHYHO OTH

HAYaJIa& O PACHOJATAI0TC TOUKA

F, F,6F, I, coorsbicreen- o

HHA Toukams f, f,, f,, f, ®

MpeJCTaBId0mis KopaE mepsaro ypasHenia (24). Koadrnients,

! 6yrers— Co. Pymgmia f(L) nmpmmers suxs (13) (pasimuie Ha

IOCTOSHHH MHOMKATENH) IPH YACTO MHAMHXD 3HAYEHIIXD &, &,.
Hakomens, ecam gBa kopmd Broparo ypasHenid (24) abiicreu-

TE€IbHH, & JBAa JpYrie CyThb MHAOMESE CONPAKEHHHH BEIHYUHH, TO,

npeicTaBEBs UX% Ha ¢ar. (7) troukamu f,, f,, f;, f,, coelHHIEMS
TOYEY f, Cb f, H f,, OTIaraeMs

LA H=LT 1., -

Usp Toukm /1, xaxb Wb IeHIPA, UPOBOAAMB OKDYEHOCTH pPagiy-
coMs Hf,, npm 4eMB 918 OKPYHKHOCIH IPOHIeTs H 9pess TOUKY f,.
Touku f, m f, Oyayrs oOTHOCHTEIBHO OTOH OKDPYHAHOCTH B3AHMHO
COOPAARCHERL, T. €. OYyAyTH YAOBIETBOPATH COOTHOIIEHIIO:

lef;_,H::fICQ ___,,-.v_-‘f’”':‘_,"."'_‘;il.i .
(Cf,—CH)(Cf,— CH)=CH®, & . =
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To (SR TR )

Hprrass Touky C 3a mearps mpeoldpasopamid OOPATHEIME Pajly-
caMa (o'C=m), npn xakomb-umOyap JbicrBETEIPHOMB L0 H-

®ur. 7.

niears »n, Inpeo0pasyeMb IOCTPOCHHYI0 OEPYRHOCTH BT OCH 0V
HOBOI cmcreMi oceii xoopruHars (—oC==l). Ha »roit ocm cmm-
METPHYHO OTHOCHTEJNbHO HAYAIA 0 pACHolo®arca Tourd K, m F,
npeoOpPasoOBAHHES W3 TOUEKD f, W f,, UTO e EKacaercs TOUCKD
F, n F,, npeo0Gpa3oBaHHNXD U8B TOYEKS f, @ f,, To omb paciio-
JTOHKATCA MO OCH A0CHUCCH TOXRE CHMMETPAYHO OTHOCHTEIHLHO O,
Takh Kakb, YMHOEAH mocrbjHee HALIe PABECHCTBO HA 7°, HOJAYUAMD:

CF,+CF,=2CO0.

Oyaknia f({) DpuHAEMaeTs BH pascMarpmBaeMoM’b cayual BuIb,
naEEHA Qopy. (13) mpm AbiicTBATEIBHOMT &, W YACTO MHAMOMD &,.

Tagumb 00pazoMb ME 00HAPYMRHIM, YTO BCAKAA LOOPIEHATHASL
chbrp pascMarpmBaeMaro B@a Cb IOMOMI0 HpeolpasoBaHida 00paT-
HEIMA DajiycaMd [PHBOIUTCA Kb OAHOMY H3D BHJOBB, AAHHEXD
ma ¢ur. (1), (2) mmm (3). Tars xaxs npeodpaszoBamie 00paTHRME
pajiycaMi B3aEMHO, TO, HA000pPOTDH, Bedkas KoopinmHaTHad CcBTh
Pa3CMATPEBAEMATO BHAA HOJYYAETCA DTAMD HpPeo(pasoBaHieMb H3D
npocrbitmaxs chreit 0AHOT0 WH TPEXD YIOMAHYTHXD THIOBD.
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Ha ¢ur. (8) mpexcrasiena cbrs, moxyuaemas upess mpeoGpa-
goBamid cbrm Qur. (1). Mu sambuaems ma meii 1Bb OKpyEHOCTH,

dur, 8,

coOTBBTCIBYIOIid KOOPIEHATHHMS IAHIAMD §,==CONst. B S, ==const.,
H3D KOTOPHXD Iepsasd mpeoGpasoBaiach H3%H Kpyra pajiyca Ve g,
a BTOpad W3b OCH Oy H I0OTOMY UPOXOAATH upess meHtps C.
Ha ¢ur. (9) nmpegcrasiema cbrp, mogyyaemad dpess Opeodpaso-

/

7

®ur. 9.

pamie cbrn ¢ur. (2). OxpyEHOCTH, HPOXOAIMAS YPess TOUKH
0 %
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fis fos fiy [, COOTBETCTBYIONMIA KOPHAMB BTOPAro ypasmenia (24),
001a1aeTs ThMB BaMbuareIbHHIMG CBOHCTBOMB '), 94TO ed AYIM
f.f, u f.f, npercTaBigioTh KOOPAAHATHYI0 JHHIIO S,== COnsl, a ed
ayre f,f, u f,f, UpexcraBid0Th KOOPIUHATHYIO JHHII S,==COnSt.
Jlpyrag oxpymuOCTh, mW300pasmkeHBad HA (Qurypb, moryuaercd H3b

Kpyra pagiyca y/—c, e, @ CcOOTBBTCTBYeTs KOOPAHHATHONR JAHIM
s, ==const.

Ha ¢mr. (10) npegcrapiena cbrs, moJyueHBag dpess Ipeobpa-
zosamie cbrm ur. (3).
Ocsb opamEATS TPH D TOMB
npeo0pasyercd BH OK-
PY#RHOCTE, Yy KOTOpPOil
ayra f, f, ecrb KoopAm-
HATHAS JAHIL S,==COnst.,
a nyra f,Cf, ects xo-
OpAMHATHAS JIMHIE § =
Const.

§ 5. Jna mamreit me-

XaHHIECKOH sajaun crb-

1 IyeTs  eme J0Kasarh
dur 10, OTHY TeopeMy, nMbio-

myo mbero mpm o, =0

x o =l.

Teopena IL. Jlepsve dugdepénuiarsusie napamemps Byms-
UL S, U S, GHIPANCAIOMCE POPMYAAMU:

As, 22‘/(31 Wy, )(6, "1;31 ) (€ —5,) :

(25)

A82=2\/ (e{ _32)(32;32)(63 """32),

') IMoaesysacs sTiMb cBofcTBOMSD, MOmeMD pasphmaTsh 3ajauy o pacuperbieHim
TOR® BB EPyrioli maacTuuib, ji1d EOTOpOf BIEKTPOTAMH CIyRATH PABHHESA IyIH

fifs. 1 fif-
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201 NOCMOANNDIC ¢, , €y, €, BIPAKCAIMCA 1O KOPHAMS ¢, ¢
ypasuenia [({)==0 manums 06pasoms:

9y 39 &

¢, :(Ei_l_az)ga €, _(51 _,_33)‘2, €, :(E{ pa )ﬂ .

[Ipn  roxasarenscteb reopemsr (I) GOm0 oGmapyikeHo, 4To IIEp-
et depenniareanii napamerps (yukmiit o, m p, ecrs 1:y/R.
Uss aroro cabayers, qro

1 ds,
ASy— — —,
vV R dp,
(26)
1 s,
Sz—- —— a—"- P
R ap,
. ‘ - ds’ r 1 r 6
Taks EKarxb ap— ecrs (YHKIA S, TO M OyAeMb 3HATH 9Ty Be-
|
JIAYAHY Ha BCell MIOCKOCTH, ecanm onpexbiuMb ee Ha KaKO#-HuOYyAb
: ds,
KPHBOH S,—const.; TOTHO TAKD iK€ MH OyJeMb 3HATH &p_ Ha BcCen
2

IOCKOCTH, €cld ouperbiuMb 9Ty HPOUSBOAHYIO HA KAKOH-HUOYAB
KPHBOR 8, ==const.

Ipegmosomums cuavaxa, uro ¢yarnia /() mmbers smas (13),
n 3aMBTEMB, UTO BD HTOMB caAyuyab oCh a0CIHCCH WIA  COCTOHTDH
JacThI0 W3'p JHHIE 8= Const. W YACTHI0 W3D JHHIE S,— const.
(pmr. (1), (3)),, mam npejcraBigerca InHIE0 s,==const. (fur. (2)),
mpd yeMs BB mocabrmemd caydah mbroTopas gacrh ocHm OpAHHEATD
npejcTaBideTs JuHi0 s, ==const. Oreoga crbjyers, 9T0 JId BCd-

1

Karo mujerca Oyjerb YI0BJIETBOPUTEIbHO Ha TOH HMaM Jpyroi ocwm

OJHO H3B PABEHCIBE:
ds\ *

Ag)te= (=
o= (3)

(27)
@mp::f%). |
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[IpupaBEEBaeMb Teueph NPOH3BEACHIS IEPBEHIXH W BTOPHXD Ua-
creit ypasmeniii (16) m (18), a raxke ypasmeniii (17) m (20):

(c, o 2)‘(54 2592 — %)%

((E!+EQ)2*S)((51’_‘?2)2*S? (—8): (f‘(ﬁ?))'i wF |

| flyi)e, *e, ' —9y*)?
) —o)(s) = 5 =Y
Hoayuennnie pesyaprars Ha ocmoBanin opuyas (19), (21), (27),
NPABOJATH Kb YPABHEHIAMD:

(as)'= ff) (=)o —s)—9—).

((g,+¢,)*—8)((¢,—

(28)
4

[0

Ecim Mu mexaemb oOTHECTH BTH (POPMYIAH Kb §,, 70 [0 CKA3aH-
HOMY BB § 4 JOI&KHH BB HAXD CYATATH /(X) MOJOEATEIbHEIMD, &
f(yi) orpunarensERMB m moxarars (fopm. (14), (15)), uro

fl@y=R, flyi)=—

eCIH ke HelaeMb OTHOCHTh UX'D Kb S,, TO JOIKHH BH HAXH HA
OCHOBaHIE TOro ke mnaparpada cunrars f(x) OTpHIATEIbHKEIMB, a
f(yi) MOMOFHMTEABHKEIMD H II0JATrATh, UTO

fl@y=—R, ((yi)=E.

Buoca ykasammng 3mavenia f(2) m f(y:) 35 (opu. (28) m noj-
CTABIAS HaiffenHsle pe3yIbTaTh BB (Qopm. (26), opuExoAuMB Kb
3AKJI0YEHI0, 9TO

(AS ) (51"'52)2‘_8)((31 _"'52)2""3)(3) :

a‘;‘ =2 \/((Ei'"'"'ee)e—'si )((51 _52)2_31)(""'3&) ?
: (29)

ds
do,

Taxs xarxe BB crysab yp. (13) mubewms:

2\/— (5 —+&, S,J)((Ei —EQ)Q—SQJ(_—S-J) 2

Sg—= Actlpy Syt s
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10 Qopm. (29) m (26) oOmAPYRHBAOTE COPABCLIABOCTH TEOPEMH
I Pa3cMaTpPEBAEMAro 4YacTHAro caydad.

[MocmorpuMs, kKak® npeoGpasyorcs dopm. (29), Korza Mu me-
peiizens orp mpocrbiimaro Buga f({) kB kKaxoMy HEOYAb WHOMY
sy f,({'), yAoBierBopaiomeMy ycaosio «, =0, «'=1, ¢ mo-
MOITII0 TOJACTAEOBEE (24).

[TogcranoBka (24) momers OnTh 3ambmena Tpems mocabroBa-
TEJbHEIMA IIOTCTAHOBKAMHA: '

C:Z_F'Cff, 'Cff= 77 8 ';‘fff:'C’__?)z,

NP YeMb HOAKOPEHHES BeAMUYnui BGH QopMm. (4) mocrbroBarearno
6yzrens o6osmauars uepess f(C), 1,(C"), 1, (C"), f,({). Uo srums
GyrEnians Ha ocHoBanin opy. (9) Bmoan’t onperbagiorca ¢ynrnin
S, W S,, KOTOpHA coorBbICTBEHHO OyAeMDb HABKIBATH 4PESE: S,, S,,
s,y 8", 8", 8", s’, s,/. llocMoTpuMs, B KAKOMB COOTHONMIEHIA
Oyayrs »1H (ysknin aag coorsbrersennmx’s spaveniit ¢, ¢, ', T

IIpn nepoit noxcranoBrb

(=07, FQ)=0-+C")=1,(T"),

g == -, Y =y R0 XX,
Beabucerie sToro

8" —s=da, (—2r+1*)+2(a,~+4a 1) (x—1)— 20,2,

AIH
8 —§=—Ada, l*—2a,1. (30)
Hpr sropoit mopcranorb
a4 ng srre C"" ' 4
Q’:Z‘Ff:fa(i )= n’ fa(c )a
: 4 (31)
rr n rre rr n e
y=——'my JR:?'F?'4R- .

Jlpa mocabpmis ypaBHeHid TPHBOALIT HACH Kb 3AKIOYEHIO O
HemsMBEEOCTE BB (opM. (9) uvacTed



ws U

er 5 an
Qyng"'_ 2yru2 .

ToxamemMs, 4T0 OCTAIONIACT JACTH TORKE PABHEH, T. €.

Xf’+4d rn f’y!f _+8&"” 2 J X”’_}_41 ”y”'2+81 f” P!fﬂylf?ﬁ
2y 2J’f’2 .

If)

IoxcrasageMs ciofa &’ '=r"cosy”, y''=r""sing" n NPEeACTABITCMD HA
OCHOBAQHIA COOTHOIICHIN:

cos 39" —+4cos ¢"'sin’9" =cos 9",

cos 4¢""+8cos*¢" sin’e" =1,
nepByio Apo6b TakIMB 06pasoMs:
a"'-F'I‘"T”GOS CP"—I——Ot Pt 20032@ Nrn 308 C?"—{-O!. ”?‘”‘
27" *sin*q”’

oxo6r0e me BEpameHie HafijeMb 11d BTOpOi ApolH, mph YeMD
npugercd Toabko mambmmETh 3HAvexk® () ma smauexd (7). Tawm
KaKb Ha ocHOBamim ¢opu. (31)

v
e T R R R
i i "s Ot"”: -4‘1”:
10 0605 xpo6m paBHH.
TaxaMs o06pasoms
§"—§"'=0. (32)

Bubero Tperseit mojcramoBEm MH pascMOTpHEMB OGPATHYIO el mox-
cranoBky ('={"-+m ®W Ha OCHOBAHiN CKA3aHHATO O IEPBOH MOJ-
CTAHOBKE mammmeMms:

§'—¢"=4a0,'m*+22,'m. (33)
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Crosenie mepBHX® W BTOPHXH uacreli pasencTss (30), (32), (33)
A2eTh:

§'—s=4a,'m*—4a,1*+20a, "'m—2a,l.

Jlng mAETEpeCcYOIAro HACH BONPOCA HAKO0 MOJORHTH o, ==, =1,
o, =0, =0, TOES IT0

S — s=4m’—A4l* (34)
IIpexcraBaMs o1y (opmyary B uHOMB BAyS. Kcam cpasy mozommms

n!
RS B S e
C CI ,n )
TO Ha#JeMBb, 4TO

o e L (o Dy (e DR el

n‘

3

oTEyAa, Berbacreie o, =1 mmbems:
( 1_'” l) 3 l)(s‘—-l):-::n‘.
Takp &e JOKAREMB, UTO

(51 '—M)(E,'—-—-m)(es '—M) (54’—"‘):”‘

’

rib ¢’y ¢,y &, ¢, vopEE ypaBEenia f,({')==0.
Ropmm ¢,, ¢, u ¢, ¢,” CBABHBAIOTCA COOTHOUICHIIMA:

n
-E‘——l— e, " m’
) -
gy —I=— ’n .
gy —M
CrrazsBaeMB:
: 2 ! f_
o L R Ol e L (35)

(Ei"""m)(sa’_m) .
Takp ®e HalgeMs, UTO

n’(e,"+¢,"—2m)
(Ea '-—-M)(E‘ ""'m) ;

(ey-tc,)— 2=
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Ilonaraa sybes ma ocmoBamin yeaosiii «,=x,"=0,

g =—(g,4-5,), &g ’:“(51 -+¢,'),
MO0y 9ae%'b:
n’(e, -z, -+2m)

= —m) >

(51 +€2)"*“2l:

IlepeMuomaeMs cOOTBLETCIBEHHO IEPBEA W BTOPHA WACTH Y.
(35) m (36) m cpaBHEBAaeMb mXb, 00pamas BHAMAHie HA BRHpPAKE-
gie pig n':

(e, —4-5,) ' —4l'=(¢,"4¢,”) *—4Am®, (37)

Popuysa (34) ma ocmosamim Qopm. (37) Momers OHIH Hpei-
CTaBJIeHa BB TAKOMDB BHIB:

(e,4¢, ) —s=(¢,"+¢, )’ —5 . (38)

IlopcraBaaa onpepbiennyio orciofa W H3H AHAIOTAYHEIXE QoOp -
MYJIh BEXNYHAHY S BB (hopm. (29), NpEBOAEMB MXB Kb BH]Y:

ds 4 ’ ’ 4 ’ ’ ’ r 4 ’
“-F:H:z \/((54 & P Mkey =gy N =8 (e ey =8)
; :

d
(39)

d. .-,’ ’ 7 7 ’ ’ ’ 4 & '
d‘:- ':2\/"—((31 —+¢, )2_'52 )((51 —+E; )2‘_92 )((-El . 3 )“S’ ) :
e :

Omycrag spbesr spavexs (7), kKOTOpHI MB ynoTpeGadam RIS TOTO,
qro0R  pascmorpbrs mepexoxs orbs  Qyurminm f((), BHpameHHOI
yp. (13), kb nmbroropoit mmoii Qymkmim uerseproif cremenm,
crbenennoii ycnosiems o,—1, «,=0, mnojcraBizems ¢Qopm. (39)
BB yp. (26). Iloayuemmmii mprm 5TOMT pesyiabrarb J0Ka3HBACTE
HAIIY TEOopeMy. '

§ 6. YerBeprnii asreOpamueckiit marerpars g epenniaIbaRXb
ypaBreniii Jitnepa, maififemnnit C. B. Hosauzesckoit n1a pascma-
TPABAEMAro €10 TBepAaro Thia, MomeTh OHTh HOIYICHAD CH IOMO-
M0 TreoMerpuicckuxs Coo0pameniit n u3a0mens BB BEAL HBEO-

TOPO# TEOPEMEI.
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Mu (opuyanpyeMs 5Ty TeopeMmy, BBeAd TePMEHD 6EKMOPs 6MNO=
poit cmeneny orb JaHHALO Bekropa. Keam jammmii Bekrops uMbers
LIAHY 7 @ 00pasyers €b OCh0 oX Yroab @, TO BEKTOPH BTOPOil
cremenn umMbers JamEa v 1 o0pasyers €b 0Cb0 Or Yroab 29.
Mesgy CKOPOCTBI0 KOHIR JAHHALO BEKTOPA I CKOPOCTHIO KOHIA
BeKTOp2 BTOpOii crememm mMbers MLCTO cooTHOmEHle, COCTOAMEe
BF TOMB, 4T0 00% CKOpPOCTH HAKIOHEHH Kb CBOMMYD BEKTODAMb
M0J'b PABHEIMA VIVIAMA ®W BTOpad CKOPOCTH DPABHA HEPBOM, YMHO-
REHHON HA 27.

YIIoBES CKOpPOCTE W MOMEHTH KOJIMYECIBD JBHAKCHIA ME GY/JEMB
rpaEIecKIl MPEJCIABIATh BEKTOPAMHA, KOTOPHIE Bh eMHANAX'D JIHHEI
BHPARAIOTCA UICIAME, TPEJCTABIAION[AMA PAZCMATPHBACMEL MCXa~
HAYECKIl BEIWYAHE BB COOTBETCTBCHHHX'D eIMHANAXD. MIunans
IIMHE W MACCH OyAeMbH CYHTATH NPOH3BOJBHLIMH, €JUHHILH iKe Bpe-
MeHHI BHOepeMb Takb, 4To05H

— =1, (40)
29

rib 2 pascrodHie NEHTPA THHKECTH OTH TOYKA OLOPH, & ¢ Hanpd-
JAeHle TIReCTN.

Teopema Il Kowun dsyxs cexmoposs, uss xomopuixs nep-
Gulll MPEOCINABAACNE NPOEKUIN0 HA NAOCKOCID PABHLITS Padiycoss
uUNePi OUNUUBL OAUNDL, OMADNCCHNOT OMs MOUKU ONOPHL 66EPIT,
@ 6nopoil ecmv GeKmopPs 6MOPOU CMERCHU OME NPOLKUIU Y1.10601
CKOPOCIU Ha MY HCe NAOCKOCWb, HALOOAMCA 6CE BPEMA OBUNCCHIA
Opyrs omes OPYIa Ha HEUSMIBHHOME PASCILOAHIU,

Bosemews [fur.(11)] sagano noJBHARKNXS TPIMOYTOJBHEXE 0Ceit
KOODAHHATS B HEHNOABHEHON TOYKE 0 m HAIPABEMB 0Ch 02 110
ocd, KOTOpoit cooTBbBTCTBYE!s PaAiyCh MHEPIIH ¢, & 0Ch 0r Ha-
IpaBuMB, Kakbh OHLIO CKA3aHO, Upesd IEeHTph TdEkecTd (7 pascma-
TpuBaemMaro 1Thra wmaccm A (0Gi=x). IIpoBejeMs w35 HERTpPA 0
chepy ADC pajiycoMb, PABHEMG ejuEANS, @ OTMBTEMSB TOYKH
ed nepecbuenia //, F, I' ¢b BepTHKAIPHOIO JHHICK, Ch IIABHEME
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MOMEHTOMD KOJMYECTBD JBAMEHIS L @ ¢b YIrIOBOK CKOpOCTHIO (.
[Ipoeknin Bekroposs OH, ), I Ha II0OCKOCTH X0Y UYCTh OYAYTSH:

0Q=sinb, oN=r, oT=DMa’r,

npr ueMs O ecrs yroas HoC.

HasmBag yroas NoA d4pess ¢, IOCTPOMMDB BEKTODPS ON .
o6pasylomiif ¢b 0CbI0 0r yroas 2¢ N ABILIOMIlicE BEKTOPOMB
BTOPO# cremen: oTHOCHTEIbHO Berkropa olN. CoegmHmMT IpIMOIO
troukr N’ m @ u salimemca uscabjposamieMs ABuEeHid xopast N’ ¢).

Jlag proro pascmorpums ckopoct: Toueks N’ m . Touxa H
0CTaeTCd HEeIOABHRHOM BB MPO-

crparctBl @ moromy mmbers
OTHOCHATEIBHO TBIa CEOPOCTS,
PaBHYI0 H OPOTHBOMOJORHYIO
CKOPOCTH COOTBETCTBEHHOM TOY-
ki 1haa. CocraBagomada b5TOH
CKOPOCTH 110 HAIPABIEHII0 ILI0C-
KocTd 20y OyAeTs HCKOMad
® ckopocth Toukd (. OnHa cia-
raeTcd reoMeIpuIeCckd H3h CKO-
pocreit %, u U,, H3H KOTOPHXB
nepBasd TMPOUCXOJATH OTDH KOM-
IIOHEHTa » YIIOBOH CKOPOCTH
0KOJI0 OCH 02 W HAIPaBICHA
N0 NEepUeHAAKYIIPY EB 0§ BB
CTOPOHY 0, & BTOpad NpOHC-
XOJATH OTH KOMIOHEHTA 7 YI-
J0BOM CKOPOCTH W HAMPABIEHA HEPHEHNKYIAPHO Kb 0N BB CTOPOHY
OCH 0y. ITH CKOPOCTH MMBIOTH BEIAIHHE:

®ar. 11.

U,=—=w Sin 9,
(41)
w,==r c0s 0.

Jaga ompepbiemia cropoctn toukm N’ crbiyers cEagaia pascMo-
tpbte cxopocrs Towkn N. Ecam 6m cmaa pbea 1haa My me ybii-
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CTBOBaJA, T0 Touka L OHIa OH HENOJBHRHA BH IPOCTpaHCTBE M
Touka 7' mvbia O BB IIOCKOCTH Z0Y OT'hF KOMOOHEHTOBB, YIJIO-
BOH CKOPOCTH «w H 7 CIBAYIOMYI CKOPOCTE:

Mor(a’—c?),

HANPABICHHYI0 II0 HepueHjukyigpy kb o7 B® cropomy ox. Ho,
TaKh KAKB CHIa TamecTH AbiicTByers, TO Touka L moayuaers
0Th BTOH INPUYHHE CEOPOCTH, I€OMETPHYCCKA DPABHYI MOMEHTY
mapsl, MOXyYaeMoit HpH mepeHeceHinm cmAN Mg BB HEHOJBHEHYIO
109Ky 0. Cxopocrs Toukm 7' HA TOABHEHHXD 0CAXB X0y OTH BTOH

OpHYAHE OyAers uMB1h BeIUAHY:
Mgz cosb
u Oyzers HAOpaBIeHA IO OocdA oy. 3aMBTABD, YTO
ol : o0T=21 2 Mg’

HaiifieMd AId CkopocTE Toukm N x8B cocraBiagiomid:

' aﬁ c!
g —a rw,
(42)
§ . oo gx
V= &qcosﬂ,

H35 KOTOPHXD I[epBAd HANDPABIEHA OEPICHIAEYIADHO K5 0N BB

i
CTOPOHY 0%, a BTOpad — II0 OCH 0Y, T. €. IOXB YIIOMB 72'—'

KB BEKTOpPYy oN.
Taxs kag®s mo cooTHomremio (1) m ycrosio (40)

a*—c’__ 1
g% 4059

g _1

T
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T0 HAfJeHHHA CKOPOCTH IIOAYYAIOTH CALIyiomifi BELE:

1
V= §_ rw,
(43)
1
%= 3 cosh.

Uro kacaerca 20 ckopocrm toukm N’, TO HA OCHOBAHINI CEa-
3AHHAO O CKOPOCTH BEKTOpA BTOPOH CTEHEHN BAKI0YACMB, YTO
ckopocrb ToukE N’ Oygers ciaararbcs usb ABYXH CKOPOCTEii:

w,=wr’,
(44)
W,==rC0s 0,

#8h KOTODHXT IIepBad NEepPHeHAHKYIIpHA KB BekTopy oN' @ Ha-
1

NpaBJIeHa Kb OCH 0x, & BTopas o0pasyers ¢b oN’ yroxs 5 — ¢,

T. €. MEePUeHAMKYAIPHA K- 0N, I HAUPABICHA Kb 0Y.

Cpasmenie ¢opu. (44) m (41) npEBOETH HACH KB 3AKIM0UYEHI,
970 OTH CEOopocreil «, u w, xopia N’'() Bpamaercd 0KO0JXO TOYEN
0 Cb YINIOBOI0 CKOPOCIBI0 ® BB CTOPOHY OOPATHYIO BpAIeHid
Thaa okoxo oca oz '), a Bcabacreie cxopocrei w, m w, 9Ta XOPAA
ABHZRETCH MOCTYNATEIbHO, HANPABILICH [0 INePHEHJUKYJIAPHOMY
HaIpaBieHiio ors Bekropa oN co cropocTsio 7 cos ). Ors 06baxB
9THXD NPHINHED AINHEA XOPAN N () He m3wbHdercd, YT0 ® Tpe-
ooBaxoce gorasars. Ilocrogmmyio jammy xopast N'Q) Mu OyzeMs
Has3HBaTh 4pe3d & m OyAeMB pascMATPEBATh K, KAKD BEKTODD, Ha-
npaBreHEnit orp N wp Q.

§ 7. Jlaa omperbienmia apmEeBis Toukw N [O TLIOCKOCTH X0y
HAMB HAJ0 BHBECTH €Ie OXHY TeopeMy, koTopad aBxgercd cabi-
CTBieM HWHTETpaJa KUBHXB CHIBP W HHTerpata niaomateil. Hamm-
IIeMB HTH HHTErpadsl, moas3yiach (uryporo (11):

1) D10 cBoficteo yrasmsaerca I'. K Cycroenws. ,Bpamesnie rameraro 1sep-
iaro thia oroio memoxBIERAro noioca“ § 3.
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5.2 p =
MCL w e Mae).!_'_gng 003.3-::Mg.’1?h,

(49)
Ma® e

w 08 O+ Ma*r cos y= %M V/Eg_?ml,

rab h w [ CyTh HOCTOSHHE OTBICYCHHES BEIHIHHH, 3 €CTh YIOJE
HoA, a y ects yroas HoN.

HasuBag 9pess £ W 7 NPOEKNil BEKTOpa A HA OCH 0T H 0¥,

HAHJEeMB, 4YTO

cos B=r’cos2¢—+=,
(46)
08 Y==""€089+(% COSp—+7,SiN ©).

[logcTaBageMs 5TH BeIMYNHH BB (opm. (45) m H3B MmOJyIeH-
HHXG ypasHemiii omperbiasems o’m 2:.cosl), o0pamad BHEMAHIE
Ha Qopy. (40):

) ’..—.:k—2?‘9( 1-+-cos2 ?) -~ 22,

47,
2weosi=I1—4r’cosp—4r(tcosp—+-:sing). s
Re 9TIMD COOTHOMEHIAMT MPHCOCAAHIENT eime QOopMyIy:
sin*0—(1r*c0s29-+-2)*+(r’sin2¢9-+-{)?,
KOTODYIO IpeodpasyeMb TAKD:
c08*0=1—F*—r*—2r*(% cos2p-+1sn29). (48)

Ipegmonraraems Temeps, UTO0 CKOPOETH ABHAKEHiS TOUKE N IO mIOC-

KEOCTH @0y BHpamaercs BekTopoMs V m omperbasgems mpoexmim
HTOr0 BERTOPA Ha OCH ox W oy Ha OcHOBamHIm QopM. (43):

- 'V- 1 '.

;l','=—2- W TS"&”?, _

- (49)

1

2

V,= 5(—wr cosg—+cos ).

3% HTEXD (o pMyars ciabpyeis, 9o



S
V== %(w r*—2wrcosh cosz—+ cos®0).

Mckarovag orcwza w?, 2wcosh 1 cos’d ¢» momomito gopy. (47) m
(48), HAXOREME:

1 .
V”:Z (1—Fk*—Ulrcos o+hv*—1?). (50)
Taxums 00pasoM® eeaununa cxopocmu moukuy N 6noawn onpe-
dnagemca no xoopounamams (r, ¢) 9moi MowKu.

Uro6m yro6mbe ompexbimrs BampaBierie ckopocti V OyreMs
pascMaTpEBaTh BeKTOph V==V ?, dpigiomjiiicdi BEKTOPOMB BTOPOi
CTEIeHA OTH CKopocTm }/, H HamumeMb HAa OCHOBaHIN ¢opm.(49)
ero OpOeKNid IO OCAMb:

V, eV e Vy’= %: [—w*r?cos2¢-+2wrcosicos— cos’t],

' 1 . :
V,=2V,V,= 1 [—o*r’sin20-+2wrcoshsing] .
Hckaogag orciofa ®?, 2wcosh m cos’® ¢ momomito dopm. (47)

n (48), moxyyaems:

1 ’
¥ = 1 (—1+-k*~+lrcosp—hi*cos2q—+-r‘cosdq)—rrsin’e,
(51)
Vv y’ = i (lrsino—hrsin2@—+r‘sindp)—rnr’sin’y.

Boo6pasims HA MIOCKOCTH 20y CHCTEMY KPHBOJANHEHHHXD EOOD-
AEHATH (S,, S,) IpH YCIOBIM:

o=—1-+%k,, o=l o,——h, 2,=0, a,=1

W HAURIeMD NPOEKIiH [0 OCAMB 0% U 0y Bekropa I?, cooTBBT-
creyomaro Toyrs N. Omb Oyxyrs:
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X=—1-+Fk*4-lrcosg—hr*cos2 g—+r‘cosdq
(52)
—=lrsing—hr’sin2o-+r‘sindy.
Jro mo3zpoaders Qopmyay (51) mpexcraBuTh BH BHIE:
1 :
2 X=V. -+,
(83)
-

rrb y ects opxmEara Toukm V.
Ckasammoe npmsognrs Hach kKb Teopemb (IV).

R
Teopema IV. Bexmops 1 CCMb 1COMEMPUNCCKAR CYMMA GeK-

mopa 8MOPot cmenenu oms cxopoemu mouxu, N u eexkmopa ky®,
Hanpasiennaro no sexmopy k.

§ 8. IIposexems upess Touky N KOOPANHATHGA IAHIA S,==CONSL.
H S,==const., koTopua Ha ¢ur. (12) o6osHaYeHH Ipe3b S, H S, H
nocTponMs cormacao reopemb (IV) mapamrexorpamms oV’ MP, o
KOTOPOMDB  CTOpoHA 0V’ ecTh BEKTOPH BTOPOHl CTEHNEHA OTH CKO-

dur. 12.

poctu V toukm N, piaromais oM mampaBieBa 1m0 Bekropy R m

R .
paBHa -, a CTOPOHa 0P HampaBieHa 110 BekTopy k m pasma k’y.

3
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Pasgbaavs yram V'ox, Mox m Poxr nomoiamb npaMiME 0V,
om ® op W 3aMBTEMB, YTO IpaMag ov’ OyAeTs MapasIelbHa CKO-
poecrr V¥V roukm N, mpamag e om mo teopemb (I) 6ymers mapaa-
JeAbHA KacaTelbHOR KB KEpaABoi s,—const. 85 Touks N. Eciam
HasoseMb upess 20 m 27 yram MoV’ m MoP, To yram miov m
mop Oyxyrs < 1 . OTH YIIH MOTYTH OHTH ompeibiens mo oGHIK-
HOBEHHHMD (OPM. TPUTOBOMETpIH 13B Tpeyroapumka o V' IM.

Mu moxyYmMs:

(I—j— Vi+y’k )(—-— %»k— V 2+y2]f>
tgl( = ’
R 79 g TP
(Z—i—T —y k)(z—r— Vi -y k)
(54)
| (%._ Vi—y'k )(— —I§+ Viy'k )
U |
(E--—Vﬂ—l—y'zk ) (E —+ V*y’k )

Bropuig gacta HTEXD GOpMYIBH JErK0 BHPA3UTH MO S, 1 S,. Jud
9TOro0 CIOEAMD Beamunny X, faaayo @opu. (52), ¢ 4V * (dopu.50)-
Iloayunms:

X447V *=h(1—c0s29)r*— (1—cosdg)r*.

BeoamMs coja jexaproBs KoopAnHATH TokH N 1 ompexbagems V3.

(o) |
Ut
S—

V’:% (— X—+2hy*—8a%?). (

Brocums vy Bemmumay BB ¢opum. (54) m obpamaeMms BHAMAHIE
Ha& yp. (9), KOTOpHA Aad HAmero cryvad mMBiOTH BHIB:
8= -:-—Rj;-§+4x'2
i gyl 2
(56)
- B+X
sy 2?/2

4z,



[loayyaens:
| —k)(s,—k,)
=y — S EG )
g \/ (S, _]‘":)(Si __ki) '
(57)
P l (81 _kfi)(s'-z"ke)
t.G/',‘_\/ i (Si_k{ )(81 _]‘2) :
r1b
k,=h—2k, I,—=h—~+2Fk. (58)

Ilepsag m3n Qopm. (57) naers HAMB ACHOE FeOMerpHIECLOE IIpeJ-
crasienie o BEAb Tpaexropin TOYKH XN,

IMa  MPacKmopia nepecnwracms Ccemetcmeo  KoopOUHAMHBILS
AUNLY S, ==CONSt. MO0 1Y140M3 ), 3ABUCAULUMS YKASAHHBMS 00PQ-
30My OMB KOOPOUHAMNBIZS RAPAMEMPOss S, S,. Bropag gopm.(57)
103BOJdEeTh 10 HANPABIEHII0 KacaTelbHOH, MpoBejesHoii BH TOUKb
N Kb KOODIMHATHOI JWHIA S,—=CONSl., HAfiTH HAIpaBJIEHIe IPAMO
op, & cabroBarerbHO M BekTOpa .

Bexrops oM:—4- opa gagEoil Toukb N omnperbiagerca mo Be-

JAYAES W 10 HAOpPaBJIEHI0, UTO #e Kacaercd BeKTopoBs oV '=7V"?
u oP=ky*, to omn ompepbigorca mpu gagHO# Toukb N mo Be-
anunEd (popm. (50)). o aruMB ZAHHEIMB ME MOKEMDH HOCTPOATH
i mapaxreiorpamms o V' MP, mupepcraBiensrii ma ¢ur. (12),
HIN Ipyroit mapaJlIelorpaMMsb, KOTOPHil mo1ydaeTcd Ipess IOBOPOTH
napucosannaro Ha 180° okoxo xiaromaim oM. 9r1o MOKA3HBAETS,
410 BB Kamjoit Toukb N BOBMOEHH JBa HaIpasieHid ckopocra V,
KOTOPEE HAKJIOHEHH Kb KacaTeIbHOM KOODAMHATHOR KDABOH S, == const.
0I5 PABHREIMH YIJIaMd. 3ajJaud O IOCIPOeHil CceMefiCTB& TPaerTo-
piit Toukm N mpm BaJaHHEHXP B3HAUYEHIAXD IOCTOAHHKXD A, [, k
eCTh 3aJa9a BTOPOH CTemeHd, W YIOMAHYTOE CeMeiicrBo OyIers
uMbre ormbaromia KpuBHd.

JlarHOMY HampaBienio ckopoctd V coorsbreryers onpegbieraoe
HanpasieHnie BeKTopa £, a cabgosareabno (Tcopema I) m ompenb-
JIeHHOE IoJokeHie Toukm @ ma, ¢ur. (11). Beabacrsie sToro opa
pascMaTpuBaHi® JBuzenid Tbiaa, sHag® MECTO TOYEE (), MH He

*
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6yzeMd UMBTH HEKAKOr0 COMHBEIZ, II0 KOTOpPOMY H3% XBYXH VEa-
3aHHHX'D HANpaBleHiif ABmamercd Touka N,

Ilepoe yp. (H7) mo3Boagerp HAMD COCTABHTH IH(PepeHmians-
HOe ypaBHeHie Tpaekropin Toukd N BB IPAHATHXH KPHBOIAHEI-
HHXD KOODAAHATAX.

Mur mmbems:

| ds, ds

e —{gV.
; As, 4

oxcraBagga cioga coorBBTCTBeHARS BEINYAHK H3H dopm. (25H) m
(67), BAAEMB, 9TO

Is, d :

Ve, sl v

S: 2(61 g Kes—8,)(e,~—8, )(/"‘l —S$, )(kz =2

b

(60)
S:z:(e{ ey )(82_52)(63 s )(7‘;1 _"32)(]‘:9 —S-z) -

Uro racaercd X0 CBA3A MeRAY [OJA0meHICMD TOYkH N HA TLIO-
CKOCTH Z0y 1 BpeMeHeMb, TO OHA Hafijerca npu pascMorpbHin
npoegnift ckopocrm V' ma kacarelbHHA KPHBHXB S, = cOnst.
n s,=const. Mu ambems:

I ds, TS, :
e i TR iy

IIpeoGpasyems s1m opum. ma ocuosamim yp. (25H) @ HA OCHOBAEIN
dopmys:

( )

J se yg ._(Se’-/"a)(s-z"'"k-z)

St N4 R s m

KOTOpPHA MOJayvyaTca pagoMs c¢b QopM. (57) m3B TpeyroJpHAKA
oV'M (pur. 12).



el - JEFs
[loayuenasie mpr HTOMB Pe3yIbTATH MOKHO HANHCATH TAKD:

~ s, TR ds,

dt

- T y* V8,
Taks kaxs ¢dopm. (56) AarOTH HAME:

R
P el (62)

yﬁ ?
TO Ype3h YMHOEEHIe ABYX'D BHINCHADUCAHEHXD BHpameHid df co-
OTBBTCTBEHHO HA §,, S, W BHUYATAHIE HXB, HAXONIMD:

_‘___s,_,ds_z __8,ds,

®opuyan (59) m (63) m03BOAAIOTH BHPASHIL S, W S, IEOep-
HIMINTAYECKAMA (YHENIAME BpeMeHN W dBILI0TCA ()YHJAMEHTAJb-
geMi ypasHemiamm C. B. Rosaaesckoii.

§ Y. lloromenie TO9EKEm () IO AAHHOMY DOJOKeHI0 TOYkH IV
Haxoxarca ¢b momomioo Teopemu (III). Pascwmarpmsaa ¢umr. (11),
UPEXOJAMB KB cIbAylomeMmy sakawodenio: Jaa nocmpoenia mpa-
exmopiu mouru Q) no dannos mpaexmopiu mouku N candyems
6cr cermopos 0N sammrumy  eexmopamus 6mopo cmenenwu oN'
u upess konuvt uxs N’ nposecmu eexmopve N’ Q=Fk. Mncmo
KOHU065 IIMULE NOCABOHULT 6€KMOPO6T (1/0eMT MPACKMOPIAMOUKY €.

JTa TPACKTopi IpPeACTaBIgeTh UPOEKNild Ha ILIOCKOCTh Z0Y
YT, KOTOPHi ommcuBaetds B Thib rouka N. Ecam coepmrmms
sch TOUKE 3TOrO0 cdepmyeckaro myTH Cb HENOABHEHOI TOYKOIO 0,
TO NOJIYIAMB KOHYCH, KOTOPHH & HABBIBAID KOWICOMS 6CPMU-
KANOHOU NUHIY.

Jag moxrmaro BsHaHIE mOJXOMKeHIS Thia BB OPOCrpaHCTBE MH
ounpexbiamb eme yroad ., oGpasoaHHEH miockocrsio HoC cs
#EKOTOPOI0 HEMOJABHRHOI ILIOCKOCTHIO, HPOXOALINEI0 Ipest Bep-
THKAJBHYIO JIHHIIO.

IIpomsBognag 3—? Haixercd, pascmarpmpag Ha ¢ar. (11), co-

CTABJIAI0IYI0 CKOpOCTH TOYEM C 10 HANpPABIEHII IEPICHAHEYIIDa

dt

(63)
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kb mrockocrs HoC. Jra cocraBigiomad 6yierds 3aBECETH TOJIBKO
OTp HIPOEKIiH YrI0BO# ckopocTH r HA 0@ m Gyzers uMErp Be-
JHYAHY:

r coS(9-+v),

rxb v ecrs yroxp QoN’'. Pazzbimps mafizeHEy CKOpOCTH HA
$inf), MOJIYYEMD HMCKOMYIO IPOH3BOJHYIO:

dy __ reos(g-+v)
e

(64)

Ha ocmosamim CEasaBHAr0 BB HTOMB W IpeJHAYIEMT maparpadb
AHTEepPOpEeTAPYEMD pascMaTpEBaeMoe ABHiKeHIie Teopemoro [V].

Teopewma V. Jeuscenie meepoaro mmwaa 63 cayuan C. B.
Rosaaescroii cosepuaemes maks, wmo CoeOUHEHNHIT C5 MILAOMDY
KOHYCE  6EPMUKAILHO, AUNIY CROADIUMY upess eepmurasy oH
N0 3aKONY, Taparmepusyemomy osuoceniems mouxu N, a 6ep-
MUKAILHAL NA0CKOCMY, npoxodswasn upess mouxy C, epawaemes
oxoa0 eepmuras 0H ¢z yia06010 cropocmuvi, dannow gopm.(64).

§ 10. PagemorpruMs mbroropme uvacrEHe cayyan wmscabjiyeMmaro
mpawenig. [Ipocrbiimmmt gBrgerca cayuait & — 0, yrasaHHHif
H. b. Jlerome '). 9rors cayuait umbers wmbero, koria Bh Ha-
JaJpHHI MOMEHTS BpeMernn (fur. 11) paziyes o) mampasigercs mo
oN’, a yraiosag ckopoctb £) TaKoBa, 4YTO TOYKa () COBHIAJAETH
¢ N’, T e

sinl=r’—=0%in’, (65)

rib v ecrb yroas Col'. Kcim GH ME EeJaJd BHPA3HTD 910 YCIO-
Bie OpH NPOM3BOJBHHXB eJHHANAXD BPEMEHH, TO JOJEHE On (U
Ha ocuoBamin ¢opm. (40) sambmnts  Ha

a
V2’

") H. B. Jerose Bb BHIIEYNOMAHYTOMD COYAHEHINm jaers pid caydsas A=0
reOMEeTPHYEeCKYI0 MHTEPIPETaNilo aHAJOTAYHYIH TOff, KoTopad npepiomena JapOy
pag cayuaa Jarpaumma. ITo aroft mmrepuperanin 1bio, asmradgcs Bmberb cb

“HOABHEHEMG roxorpagoMs yrioBofi CKOpOCTH, Karnrcs 9TOK KEpHBOD 6ess
ckoapmeHia no HBEoTOpofi HEmOIBHHKHON MOBEPXHOCTH Bpalepid.

Q

—————— e — = -
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Y70 a10 OH HaMb:
2

=

sinfi= O*sin’u.. (65")

|

[
SH

g

Ecim pp Bavaabpit MOMEeHTH BpeMeHdm Toukm N m () campa-
forcd, To 1mo Teopemb (III) omdh 6yayrs cosnmagars Bcerga, @ Bek-
TOps 0¢) GyieTs BCe BpeMd JBUMKEHId NPEJCTABIATH BEKTODD BTO-
poif CTeIeHH 0TS HPOEKIiN YIrIOBOi CKOPOCTH, TAKbh 4T0 Sini=r’
n v—0. Ilo reopemt (IV) cxopocts ¥V moukm N Oygers reome-
R
4
JeHa 10 KacaTeXbHO#l Kb KPUBOH $,=—consf. OTO 3HAYATH, YTO
Tpaekropids Toukm N Oyzers OZHA HW3H KOOPJEHATHHXD JHHIH
,—const. Rakoe mMeHHO 3HauYenie mmMbers const., BAAHO H3B
dopm. (57), xoropaa jpaers =0 npm

TPHYECKH IIPEJCTABILILCH BEKTOPOMD — , T. €. Oyjers HAIpas-

R

3aMBHABS BB KOOpAMHATHOH KpmBOH S,—h BCE BEKTODH BEKTO-
paMH BTOPOif CremeHd, MK HOJXYYAMD TPAEKTOPII0 TOYKH ), IO
KOTOpOit mocrpomM® KOHYCH BeprakaibHoi .Jmmia. Ho Gygers
ropasfo mpolie HOJXYYATH YpaBREHIC HTOr0 KOHyca Cpasy, BOC-
noJp30BaBIECh Teopemoro (VI).

Teopema VL. Bs cayuan k=0 npoerwia 14a81arv MoMenma
KOAUUCCMET OBUINCEHIA HA BEPIMUKAALHYIO NAOCKOCTND, NPOTOOAULYI0
upess 0Cb MePaAsHLITy Padiycoes unepuiu, o6pasyems Cs 6epmMu-
KAABHOW AUHLLI0 NOCIMOAHMHBLE Y1043,

Hoxomums Bb mepoit dopum. (47) =0 u npagums el cabpyio-
i BUIE:

w =h—47r’cos’q,
OTKyA2 cabayers, uro

Mt 2,4
1 w2+M9a‘TECOS“'<p ZM—JHZ-

Taxs kakh mepsag 9acTh HTOT0 pPABEHCTBA NPEJCTABIIETH KBAJ-
parh NPOEKNid IJaBHAI'0O MOMEHTa KOJHYECTBD ABEEenia L Ha
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VK43aHHYI0 BB TeopeMb ILIOCKOCTb, TO SAKINYaeMb, UT0 3Ta IPO-
exnig nMBers MOCTOSHHYI0 BEIHIHHY

Ma*\/h
o

Ipefo10RaMS, 9T0 ymoMgHyTas npoexnia ma ¢ur. (13) maupas-

% aeHa 1o 0P u BaszoBeMb
yroas PoH, xoropui
ona o6pasyers Cb Bep-
THKaJIp0 0, upess 1.
Taxp xakp npoexmia L
ma oH mmbers nocrogn-
HYI0 BEIHYAHY:

%M\/é-;a;a/,
TO
Vogr 1
a 2\h’

g mo (opu. (40)

COS 1—

dur. 13.

C08 j== -L- : (66)

2 Vh

YroOm cocraBaTh HA OCHOBAHIA J0KA3AHHON TEOpPEeMH YpaBHEHIe
KOHYCA BePTHEAJbHOHR JImHid, o6pamaeMb BHAMAaHIE HA IPAMOYIO0Jb-
Hie cdepmueckie rpeyroapankn KPS a EDS. Taxs xaxs y 0608XB
TPEYroJbHEKOBG IHIOTeHY3a 00mad, TO NpPOd3BejeHle KOCHHYCOBD
UXH KATeTOBD DABHH.

Ho
Ma? \/h

Ma? \/sind
2L 3

L

cos(EP)— , cos(ED)=

I09TOMY

sin (0—1i) Yo—=\/sin 0 cos v,



SRS
)5 8§41
Vh sin(d—1i)
2 sinb

CoS = . (67)

Taks xakd spbep O ecrs moadpmmit yroars tousm H, a 29 ed
10Jr0Ta, TO HAafileHHOe ypaBHEHie INpejcraBigeTh HaMB cepmie-
CKYI0 KPHBYIO, II0 KOTOpOif KOHYCH BEepIHKAJIbHON JAHINL mepe-
cbraers cgepy pagiyca epuHNNE. Bxogdgumgii Bm ¢opmyay mo-
CTOdHHHE yroxs ¢ cabjiyers cumrarh NOJI0EATEABHEIMB, €CIH
ayra HP orknajpiBaercs 01p ToYkH H BBEpPX'H H OTPHNATEIbHEIMbB
Bb oOparHOMB cayyak.

IIpunucsBag yray ( pasiuunbsid 3HAYeHid oTh HyId Jo =, Oy-
JeMb HAXO0ZuTh 1Mo ¢opu. (67) BEJIAYIHH COSY, NIPH Y€MD KamIhil
KOCHHYCH JACTh HAMB JBa [0JOKeHId T0ukd F, ofno cooTBbI-
crByers joarorh 29, a gpyroe—poarorh 4m—2¢ 1M, 4ro OJHO
u TO &Ke, 2m—2¢. 3B nroro saxiogaeMmb, 4ro Hama cgepmye-
ckad kKpmBad cmMMerpmuHa oTHOcHTe’bHO Mepmiiana AC. Ilocmo-
TPEMB, BB KAaKUXB TOYKaxb nepechbkaers OHA 3TOTH MepUIIaHD.
IIpn 0 =+ mrga moaxosEnrenpnaro 3snaveHid ¢ ¥ Opa l=m-+2 14
OTPHIATEIBHArO 3HAUYEHId ¢ 10 opM. (67) moxyvaems cosy=—0, cab-
noBareqbHo 29—=2n—29=—=. M35 3rOro sakioyaems, 4ro HAIIA
cpeprueckad kpuBad nepechbkaersb pascMaTpEBaeMbIl MEpHAIAHD B
roukb /, (pur. 14), remameir na npojoamenin xyra AC Ha pas-
croagin H C—i (mmm H,C—=-+1). Ocraipand 109kd Iepechue-
Hid Hafigyrca H3D npexmonomeniit cos*g=1, 2¢=0 mim 2¢=2m,.
ITH NPeInoI0ReHid NPHBOAATH HACH KB YCIOBIO:

% $inb —sin*(h—4)==0. (68)
Jbaag spbes mojcTanoBLY:
tg Q—jfz—_.u,

HAXOMUMB JAud ompepbienigd ¥ ypaBEeBie YeTBEepPTOH CTemeHil:

Fu)=— %[Qu cos i-+-(1—u?)sini](l-+u’)—u’=0. (68)
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Orcroza 3akaovyaeMs, 4TO pascMaTpuBaeMad KpuBad lepechucrd
Mepuiiants eme, BooOIEe roBopd, BB 4YeTHpexdb Toukaxs M, H,,
H,, H,. OrHOCHTEAbHO BTHX'B TOYEKH MOKETH OHTH JAHO IeOMeTpPH-
yeckoe ToakoBanic. M3I0REME ero A1 HOJORUTEALHATO 2.
Boo6pasums na ¢ur. (14) mbroTopss KOCOYrOJBHEE OCH KO-
opiunare 2'0x’, Bb KO-
TOPHXD 0Ch 0% o00pa-
3yeTE Ch HAIIeI0 OCBHIO
02 YrOIB ¢, a4 0Cb 0&
HAIpaB.IeHA BB CIOPO-
HY  OPAMOTIPOTABOIO-
J0EHYI0 ocH 0z. llakad-
aubyxe Touka M Mepn-
& niama, onpexrbigemas yr-
aoMb 0, Oyzers uMbTb
OTHOCATEJIFHO  BTAX'D
oceil KOOPAHHATHL:

. Sm(60—2)

= e
“ m'=§2~®—9
sini

Onpexbasag orciopa sin 9
u sin(l - 2) u mogcraBiga BB yp. (68), maiizems:

= ), (69)

JTO yp. NMOKa3HBAETH, UT0 HCKOMEE Toukm FH, I, I, H, cyms
To9kn nepechbuenia mepupiana AU ¢b mapadoxoit, och EKoTOPOIl
napajleibHa ox W KoTOpad IpAKacaeTca BB TOUKE o b mpamoi
27 . Taxp xaks ¢s*¢ >1, 10 no(67)a1a Behx® TOUEKH cepuueckoir
KpuBO#t mepBadg wactb yp. (68) romrna Omrte Gorxbe myag, a cab-
noBaTeabHO JoqRHA OmMTh Gorbe myra m mepsag gacrs yp. (69)
JTO MOKA3HBAETH, YTO KOHIE Ayres 0, coorsbrersyromie ToYkaMb
Hameil cdepuueckoii kpusoii, remars Ha otpbzaxt Mepmpiana C4,
BaEIIOYEHBHXD BHYTPH Hauyeprannoifi mapaGolrl, T. €. pascMaTpH-
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BaemMad cfepmyueckas KpuBag JOJEHA COCTOATH, BOOOIIE roOBOP4,
m3b ABYXH BbTBel, H3B KOTOPHXB OZHA BAKIIOUEHA MEKIY HApad-
JeJpHEIMH KPyraMd, OpOXojdmuMu upess touku /|, w H,, a apy-
rad 3akI0YeHA MEERIYy NAPANLICHBHEIMA KPYIPaMd, ITPOXOAIUIHMM
apest Toukn H, m H,. Ha ¢ur. (14) nepsas sbrep mmbers B
H, xparmyio TOYKy, a Bropad BLTBR mpejcraBigers HBKOTOPYIO
3AMKHYTYI0 KDHBYIO.

Eem ¢=0, ro rtoukm H, m H, cimatorca ¢v C, m kpuBag
moayJyaers 3xbCh TOUKY BO3Bpara. Ypasnemie (67) mpmEEMAETH
IpH DTOMB YIPOIIEHHEH BUIB:

COSQ— \«-/-Qﬁ V/sinb . (70)

Bumeynomgayraga mapatoaa olpam@aercd Opa 9Toyb BB JIBE ma-
PAIICJIbHHA TPAMHA, 3B KOTOPHXTH OJHA €CTh 0Ch 02. TaKh KaKb
Bropag 4actb yp. (70) monydyaers oJIMHAKOBHA 3HAUeHid mph 0 m
npr = — 0, TO pascmarpuBaeMad cepHuIecKad KpPHBad COCTOHTH
m3% JABYXDH BETBell, CAMMETPHUYHKXD OTHOCHTEABHO ILIOCKOCTH DEBA~

Topa @oy. 3ambmas BB yp. (70) \/sinl ma 7, maiilems moigpHOE
ypaBHEHie Tpaekropim TOYEE IV:

]
yf’— —— COSC?,
h

KOTOpOE HPEeJCTaBIZeTs OKPYMHOCTH, TPOXOLANIYIO UPERH TOUKY 0
a1 mybomyno meHrtps Ha ocE ox. KRpumBag, morxyuaemad usm HTOM
OEPYARHOCTH 4pess 3aMbHY BCBXT paliycoss HA BEKTOPH BTOPOif
crenend, Oyjerp vamTea Ilackard, koropas mnpejcTaBATs MPO-
KIII0 Ha ILIOCKOCTh 20y JmHiR nepechuenia cdepr ¢b KOHYCOMB
BepTHEKAIbHON Jmmid. Vcam roukm M, m [, mm H, n H, me®1y
¢00010 CIEBAIOTCH, TO pascMarpEBacvad cepuueckad KphABAdL CO-
CTOHTH H3B OAHOH BBTBE €B JBYMA KPATHRMH TOYKAMHA WIH H3B
8BTBE CH OZHOI0O KPATHOI TOYKOW H HM3B OXHOH orTnBabHOM TOUKH.

Yecaosie paBencTBa JBYXH Kopmeir yp. (68) (mam 68') momers
OHTH BHpameHo THMB, 9To mckomad BexwydHa () yIOBIETBOPHETD
OZHOBpPeMeHHO yp. (68) m ypapmemio:



LR Wil
2 : : : |
i st — sin(H—i)cos(H—i)=0. (71)

Usw sTex® ypaBHeHi# HAXOIAMB, 4TO

tg0

tgr— .
=" otgt5 1>

3sin*0—hsind—+1=0.

Onpexbaaa msp nmocabpuaro yp. (72) Beamumuy #gf u mojcrabidd
BB IepBoe, HaljieMb CBA3b MeEAY tgi m h, 1p: KoTopoit mpomexo-
mars caigrie rouexs [, m H, mim H, w H,. Taxs raxs neppag
vyacth yp. (68) moxzommrespHa I TOYEKD, JEKAUEXD BHYTPH
BHIIeonncanHo# mapaboasi, # AMbers oTpanareibHOE 3HAYEHIE 114
TOUEKD, JeRAMAXs BHE 5Toff mapaloasl, To Cayyail CIigHid TOYEED
H, m H, xapakrepmsyercda ycIoBieMb min. mepBoii yacrm yp.(68),
a cayvait caigmig Touexs H, nm M, —ycrosiens maz. Hroii yacrum.

JT0 cooTBBTCTBYEeTH BepXHEMY HIN HARHEMY 3HAKY HEDABEHCTBA:

—25tm — heos2(0—1) z 0.

Ha ocmosamiz yp. (68) 510 HepaBeHCTBO UPHBOJHTCA Kb BHAY:

6sind—n § 0. (73)
Orciona cabayers, 4ro
sin9<%
npa caigmim touexs H, m I, m
sinf > %’

npu caigeiaxs Toueks H, m H, .

[IprGaBuMb Kb DTOMY, UTO HA OCHOBaHIA mepBoi Qopm. (72)

npe i< g oyzeMs umbBre O > -g
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Ecar jppmmenmie Thia HAYAI0CH Takb, YTO BCPTHKAJLHAS JWHIL
MPOXOAATH 4pesh campungcd Toukm M, m H,, 1o oHa BCe BpeMs
apmkenid OvieTs coxpandrs Bh 1bab memsmbmmoe mbero m cab-
I0BaTeIFHO ASATCA TEPMAHEHTHOI OCHI0 BpAUIeHId. ITO BpameHie
0yzers yCTOHYHBEIMG 110 OTHOIIEHII0 KB BechbMa MajaoMy mambme-
Hil0 IOCTOSHHHXSD ¢ ¥ h, Takh Kakb Bcaxoe maMbmenie oOpamaers
pascMaTpuBaeMyo HaME OTABIBHYIO TOUKY cdepuueckoit kpmBoii BB
abKoTOPH#E BechbMa MAJHH 3aMEEYTHIT koHTYpH. UTo Kacaercd o
cayyad, Bb KOTOPOMB BePTHKAAbHAL JHHIL NPOXOIATTH BB HAYAIb-
HEH MOMEHTTH upest camprrigca toukm H, m H,, 10 08D coorbr-
CTBYETH TOHE BPANEHII0 O0K0JO IepMaHeHTHOH ochm (410 Oyaers
BEIICHCHO HHE); TOJBEO 3TO BpalleHie HEyCTofumBo, TAKh KAKD
matoe mambuenie ¢ @m A 3acraBigers CQEpHUCCKYI0 KPHBYIO pasiao-
®OTHCA Ha ABB Komeunnld BBTBH, W BePTHKAIbHAL JWHIA HAYAHAETD
cpoe jaBumenie BH Thab mo Toff mam gpyroit moxocrm komyca, €o-
orpbTerBylomaro 9TEMEH BELTBAMG.

Boupocs 00D oTHCKaHIA IEepMAHEATHHXD OCeil TdEeraro TBep-
paro Thaa, mMBoOmMAaro HENOABHKHYI0 TOUKY, HE IpeJCTABIICTDH
0COORXD BaTpylHEeHi# m o6crodrelbHO H3CIBAOBAHD BB COYHHE-
migxs Crayze ') mw b. R. Muaogzbesckaro ). Ilpm sroms macab-
TOBaHIA 00BApPYHAHMIOCH, YTO MBCTOMB IePMAHCHTHHXB oceil Bpa-
merid B Thrb npum sajaHELIXD HAUpaBIeHid NPAMOIi, COeIWHAN0-
me#t MeHTPP TAMECTH Cb HENOJBHAHOK TOYKOW, dBIfercd HBKO-
TOPHI koHYyCH Broparo nopapka. Jaxa cayusaa C. B. Rosaaepckoit
VIOMIHYTHI KOHYCH pacnajaerca Ha JBbE miockocrm 2x m yx, A3H
KOTOPHXB TOJIBKO IEepBad COOTBBTCTBYETH KOHEYHHMD VIVIOBHMD
CEOPOCTAM. |

[lpefmoromuns, 40 IepMAaHEHTHAd 0Ch BpalleHid COBIAJALTD
ch BeprEEaIsio off, obpasyomeio ¢b 0CbI0 0z yroab (, m yera-
HOBOMD CBA3b MEKAY 0 @ YII0BOIO CKOPOCTBIO (! HWBTH TOrO YCIO-
Bid, 9T0 CEKOpPOCTh, coo0maemMad KOHIY IJIABHAIO MOMEHTA KOJH-
YecTBD JABAHEHiS OTH Bpamenis (), reoMeIpHUYEeCKd PABHA MOMCHTY
Bpamaomei mapa OTh CHIH Td®ecTd. JT0 Tpelyers, 4TOOH

3) Staude. Crelle Bd. 113.
Y B. K. Maodsneecriti. Tpyrw orphaenin ¢msnuecknxs mayen O. J. K.
4558 4 § 8
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o . Ma®
Ma*Q’sinficosl— ——  €Q*sinl) cosbi=gx cos

OTEYJa I0JyYaeMb:
292

stnl=—
senl) 02

Cpasrmsag 510 ypasmenmie ¢ yp. (65°) BHAEME, uTO BTOPOE IpH
p==0 NpEBOAETCA KB IEPBOMY. JTO IOLA3HBACTH HAMD, UTO GCM
nepmarenmuvia epawenia 6x sadawn C. B. Rosaaesckoii npu-
nadacocams K cayuaw Jdeaone. Ha ocrosamiu opu. (40) nmbems:

OQ%sinb=1.

Ecam renmeps npmioEEMb Kb CIYYal0 CYIECTBOBAHIA IepMa-
HeHTHOH ocu mepsyio Qopm. (47), To mafigeMs B3D Hed:

Q*(cos*0-+4sin*0)=h.

Hcrmouenie (2* u3b JABYXD BHINCHAINCAHHHXD (OPMYIH LpH-
BOAHTH HACH Ko BTopoit Qopy. (72). Tarxmms obpasoms mnepma-
HEHTHHE OCH cooTBbrerByors (¢ur. 14) cayyawn caignld TOYCKD
H, m H wmm H w H,, upu yems pbmax nepsoe yp. (72) Bm-

h 2
JUMB, YTO OJAMHD H3B ero kopHeit Oylers Ooxbe -, a Apyroi me-

ube, 1. e¢. oguEb Oyzers coorsbrerBoBaTH CHifgHID TOYOKD H, H
H,, a gpyrot H n H,.

Ecam pepasencrso (73) oOpamaerca BB PaBEHCTBO
h="06sin0,

10 mapaboaa (gur (14)) 6yzers uMbTh CONPEEOCHOBEHIE 2-I'0 OPAAKS
KB KPYI'y ® TpH Toukd ed mepecbuenia ¢v xpyrons H,, H,, H, cin-
BAIOTCA Me®Iy co0010. IlojcraBids BHIIEHANHCAHHYIO BeIMUHHY
BO BTOpY (opm. (72) moiyyaembh ypasHCHie, B35 KOTODAro Ha-
XO0ZAMB, UTO

j 1
Sm9= gy
V3
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Janiga mopecbuenia xomyca BepTHEAJIbHOA JmmiEm co cdepoo Oy-
ners> amMbTh KpaTHYIO TOYKY BB [/, W TOYKY BO3Bpara BB TOULD,
upexcraBagiomeii cmgnie rtouexs [, f,, H,. JIsamenie TBep-
garo thia, mpE KOTOPOMB KOHYCH BeprHKaabnoif JumlEm umbers
vkazaHnnit Buxb, Onuto macabposamo b. K. MaojazbeBcknms, Eo-
TOPHil I0Ka3axb, 4T0 BB pascmarpupaeMoMb cayual Bch axe-
MEeHTH, Xapakrepmsywoiie asmienie Thra, Bhpamaorca aiaredpan-
YyeckHMA panioHaibHEMA JymEEniaM#E Bpemenn. lloaxomenie Bep-
THEQIM, IPOXOAdmiell Ypess 109Ky BO3BpaTa, CoOTBEICTBYETH mep-
MaHEHTHO#l ocm BpameHis. DBpauenie 1o oTHOCHTENLHO H3MEBHEHIT
OCTOSHHNXD ¢ B h Oygers, BooOme rosopd, Heycroiymso. AHa-
am3b MaoxazbeBckaro mokasmBaerb, 4TO IPH JBHAKEHIA 10 pascMa-
TPABAEMOMY KOHYCY BepTHKAJbHO JIHHIE Beprmkatp of// mpmlam-
Faercd Kb IOJOKEHII0 NMEePMAHEHTHOH# ocH, HO JOCTALACTH HTOrO
HOJOMEHid TOJBKO IO IHpoIIectBin Oe3konedno OOJBIIAT0 BPEMEHH.
Takxoe me obcrogareascrBo uMbeis Mbero and caywad caigHig To-
vexs H, v H, .

§ 11. Jas moxamaro pbmenid sajaum o JBHEeHIH BB cayyab
Hllerore mrr jgokasl eme oupexbaars O md Bp (yHELiR BpeMeHm.
Taxs rars (Qar. 13) Bea cxopocrs Touykd O UPOUCXOJHATD TOJBKO
0T BpaleHis 7, 70 HPOEKIId BHTOr0 LOMIOHEHTA CEOPOCTH HA
rOPE3OHTAJIBPHYIO UPAMYIO, NEpIEeHIARYJIAPHYIO 05, OyJerTs BHpa-
#arh cropocrs Touknm C mo mampasieniio jayrm HC. Beabjcrsie
HTOT0

Ei—ezrse'mpz\/ sinl sing..

at
HoxcraBrdad cofa BHpaKeHld $img, molydaeMoe m3b Qopm. (67),
HAXO/[AMB:

{ i : :
%}.:\/ sinll— % sin’*(0—i), (74)
YTO € MOMOINI0 NOACTAHOBKE (fopm. (68))
6—1
g

IPHBOAUTD Kb HLIANTAYECKOMY HHTErpPaly:
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: f du (74')
+T= et ]

J vV Fu)
9T0 JKe Kacaered 0 yria ., To oG wHaiigerca mo ¢opm. (64),

WO0JOEMBS BB Helt v=—=0, r—\/sinl m sambuups BB Hell Bein-
YyEEY coS7 ®W3b fopM. (67). Iro gaerr HAME:

di__ v/hsin(8—i)

75)
dt 2 ginl) 12,

Uckaovag Bpema m3b gopm. (74) m (75), moayunms xaddepen-
TiaJbHOE YpaBHEHie KoHyca, NpejcraBidiomaro Mbcro BL 1po-
crpaucTBb ocm oC:

_ Vhsin(6—i) d -

db (76)

el R '
\/82'120 ———% sin*(0—1)

JT0 ypaBHeHie Ch MOMOMI mepeMbHEAr0 % BHpaRaeTCs TARD:

(76)

db—:—\-/g—h [cosi+ 1—u’sine J* du

2u \/F(uj ;

Taks xaxs oco oC »p caysab C. B. Kosaxescxoit ecrs mo-
JgpHAd 0Ch 9IIMICOWJA HHEPHIA, TO MH OyJeMD 3BaTh PascMo-
TpBHANI KOHYCH xOHYycOMs Noaapnot ocw. Bee ppmmenie Thia
OpPOMCXOAATH TaKb, YTO KOHYCH BePTAKAIBHON JWHIA, COeJuHEH-
HH# ¢ TBIOMB, CKOIB3UTDH Ype3h BePIUKAIBHYIO JAHI, & 0Ch
HEPaBHHXH MOMEHTOBH HHEPIIH CKOJB3ATH II0 KOHYCY HOJAPHOI
ock. B® Bmay Toro, 4ro 3ajzaga 00 onpepbienim BD () YHEIIIAXD
BPEMEHH 9JIEMEeHTOBD, XapAKTepEsYOIAXD II0J0EeHle TAmeIaro
reepgaro rhia Bp npocrpancrsb B caydsab Jerome, paspbmena
B counnernim I'. I Ammexspora ‘), Mu Be cramems 31Bch 3amm-
Marhcd pasbopoMs (Qopm. (74) m (7H). CrameMmd TOIBKO BB 3a-
xrovenie abekoapko cioss, o cayuab =0 *), BB KOTOpPOMD kLO-

') Bamaua o JBWEEHIN TAEEIAr0 TBEPAATO Thia OKOXO HEmOABHAHON TOYKM.
Yacrs II, § 5.
*) 910 coorsbrereyerts BT waromenin [Terome cayuaio 31,=20°.
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HyCHh BeprukajpHON Jmuim mMBers yamrkooGpasmmit BmyE (Yp. 70).
DYrorTe caydail moayyaercd, ecim HampaBEMB 0ch 0C BepIHKAJIBHO
7 coo0muMb TBIY OK0I0 Hed HBEKOTOPYI0 HAYAJIPHYIO YIIOBYIO
ckopocts. PopM. (74) xaers HaMb npm (=0 (HAYAIRHOE 3HAYEHIE
{ Gepemd 3a HYIb)

12 (77)

orkyia cabryers, uro BB crydab (=0 sepmurasvnas niockocmo,
NPOTO0AULAA UPE3B OCH HEPABHHITT MOMEHIMOBE UHEPUIU, 6P GULALMCA
PACHOMILPHO 0KONO0 EEPMUKALOHOU AUHLU ).

Ecm BooOpasuMb BB 9T0if Bpamalmeiicd NI0CKOCTH Ko0.ae01i0-
1iiicd 0K0J0 TOYKH 0 ()H3MUCCKIil MASTHAKD, I KOTOPAro pascToduie

NeHTpa TARECTH OTH TOYKH HpoBbca ecrb x, a MOMEHTh HHEpIIH
Ma?, ro, o603HaYad ypess O yroas BePTHKAZBHON NpaMoii, nepienu-
KyJIgpHOl Kb BTOMY MAATHHKY, HAUAEMDB, YTO

) — Mazxg sind) — — 8in*0H--comnst.
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Bepems const =0 BB Hpexuox0KeHIH, YTO BB I'OPH30OHTAJIPHOMB
M0J0KEHIN MAdTHAKD He UMbBers ckopoctd BB miIockoctn oHC m
nmmemMs coraaceo ¢gopm. (40):
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i ——\/sm()-— [ Sin 6. (78)

Taks xaxs ¢opum. (78) cosmazaers ¢b ¢opu. (74) mpm =0, To
3aKMI0Y4EMB, 9TO BH DA3CMATPHBAEMOMB CIY9aB KOHYCH mOJIPHOH
OCH M KOHYCH, ONMCAHHHII BHINCYNOMAHYTHMD MAATHAKOMB, OY-
JIyTH BEpPTHEAJIPHOI miockocrsio 0f1C ychkarscd 110 B3aHMHO IIep-
IeH UKy IIPHEMD 00PA3YIOMHEMb.

1) 9ro cBoficrso Bnepsne ykazawo I'. I'. Anmeasporoms. B0 eHin
St ctp. 112. 3{— \4”

( ¢ \@\\\‘: )

\\:‘



