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Bo mmuorux 3amatax MHOTOMEPHON JUHAMHUKUA BO3HUKAIOT CUCTEMBI, ITPOCTPAaH-
CTBAMH TIOJIOXKEHUI KOTOPBIX SIBJISIIOTCA Cdepbl KOHEeYHOI pasmepHoctu. Coot-
BETCTBEHHO (Da30BBIMHU IIPOCTPAHCTBAMU TAKUX CHCTEM CTAHOBSATCS KaCaTeIbHBIE
paccioenusi K cepam. B crarbe pazobpaH WHIYKTUBHBIN MEPEXO] B CHUCTEME HA
KacaTeJIbHOM PACCIOEHUH K MAJIOMEPHOI cdepe TP MOBBINIEHNN €€ PA3MEPHOCTH
IIpY OTCYTCTBUU CHUJIOBOTO IOJisA. IIpm 3TOM IpenbsBIIAIOTCS HEKOHCEPBATHUBHBIE
CHJIOBBIE TIOJIsl, TPU HAJUYUU KOTOPBIX CHCTEMBI OOJIQJIAIOT TOJIHBIM HAGOPOM
MEPBBIX MHTETPAJIOB, BBIPAXKAIOIIUXCS Yepe3 KOHEUHYI0 KOMOWHAIIMIO dJI€MEHTap-
HBIX (DYHKIUI U SBJIAIOMIUXCS, BOODOIE TOBOPs, TPAHCIEHIEHTHBIMUA (DYHKIUIMU
CBOMX II€DEMEHHBIX.

KiroueBble cioBa: JuHAMHYECKAs CHCTEMAa, UHTEIPUPYEMOCTb B IJIEMEHTAPHBIX
bYHKIUAX, TPAHCIEHJIEHTHBIN IIePBBII MHTErPAJI.

1. IlpenBapuresibHbIE€ CBeJIeHUS

Bo mHOrmx 3amadax MHOIMOMEPHOI JMHAMHUKHU BO3HUKAIOT MEXaHUYECKUE CUCTEMBI,
MIPOCTPAHCTBAMY TIOJIOXKEHUI KOTOPBIX SIBJISIIOTCsT cepbl KOHedHOil pasmeproctu. Co-
OTBETCTBEHHO (DA30BBIMU IIPOCTPAHCTBAMU TAKMX CUCTEM CTAHOBITCS KacATeJbHBbIE PAC-
cnoernst K cdepam. Tak, Hanpumep, puzndeckuii MagTHUK HA IUJIMHIPAIECKOM IIIap-
HUpE B IJIOCKONAPAJIJIEIbHOM CHUJIOBOM IOJIE MOXKET OBITh PacCMOTPEH Ha cBoeM (a30-
BOM IIWJIMHJIPE, & U3yUeHHe IPOCTPAHCTBEHHOrO (TPEXMEPHOro) MasiTHUKA Ha cdepude-
CKOM IMIAPHUPE TPUBOJIUT K JIMHAMUYIECKON CHCTEeMe Ha KacaTeJIbHOM PACCJIOEHUU K JIBY-
MepHOit cdepe. PaccmarpuBaembie panee aBTOpaMU 3aJIa9d U3 JIMHAMHUKU 7-MEPHOTO
TBEPJIOTO TeJla B HEKOHCEPBATHUBHOM CHJIOBOM TIOJI€ TIOPOYKJIAJN CHCTEMbI HA KACATENb-
HOM pacciioennu K (n — 1)-mepnoii cdepe. B crarbe Gymer TinarenbHo paszobpaH HMH-
JIYKTHBHBIN [T€PEXO0J OT CHCTEM Ha KaCaTeJIbHBIX PACCIOEHUsIX K MaJIOMEPHBIM cepam
JIO CHCTEM Ha KaCaTeJIbHBIX PACCIOEHUsIX K cepam mpomsBoJibHOI pasmepHocTH. [Ipu
9TOM WCCJIEIOBAHNE HAYMHAETCH JJIs CHCTEM IIPU OTCYTCTBUM CHJIOBOTO IOJIS WU IIPO-
JIOJIPKAETCS CHUCTEMAME IPHU HAJUINN HEKOTOPHIX HEKOHCEPBATUBHBIX CHJIOBBIX ITOJIEH.

1H0X0,ELH9{ Haranbst Buranpesna (shamolin@rambler.ru), xadenpa maremaruku u dusuku Moc-
KOBCKOI'O T'OCYZIapCTBEHHOrO ryManuTapHoro yumsepcurera uM. M.A. ITlosoxosa, 109240, Poccuiickas
®Denepanusi, r. Mocksa, yin. Bepxusisi Pagumesckasi, 16—18.

2lamomus Maxkcum BiagpMuapoBmd (shamolin@imec.msu.ru), MucruryT MexaHuku MOCKOBCKOro
rocymapcrsentoro yuusepcurera uM. M.B. Jlomonocosa, 119192, Poccuiickast @eneparust, r. Mocksa,
Muwuaypunckuit op., 1.
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ITocraBuMm BoOmpoC: KaK MEHSIOTCI KOI(MMUIMEHTH COOTBETCTBYIOMINX —CHCTEM
IpU WHIYKTUBHOM YyBesJwdenun pasmepuoctd n — 1 cdepsr S Ha, B1,...,Bn_2}?
Jpyrumm  cioBaMu, CHCTEMaMHU KAKOrO BHJa ONUCHIBAIOTCs (basoBble  (reosesmde-
CKHe) MOTOKM Ha KacareibHoM paccioenun TLS" {z, 1,..., 2150, 81, ..., Bn—2}
(n — 1)-mepuoit ccepur S" Ha, fB1,...,8n_2} TPH COOTBETCTBYIONEM BBIOOPE KO-
OPJIUHAT  Zp_1y-..521;Q, B1,-. ., Bn—2? pyrumu cjioBaMu, TOJYyIE€HHBIE CHCTEMBI
OIUCHIBAIOT JUHAMUKY IIPU OTCYTCTBUU KAKOTO-THOO CUJIOBOrO IOJisi. Takum 006pa3oM,
KO3 dUIMeHTsl B TPaBOifl YaCTH CHCTEM HOCAT JHUIIb T€OMETPUYIECKUA CMBICT WU

MTOPOXKIAIOTCST  BBIOOPOM  KOOPIUHAT  Zp_1,---,21;Q, 31, -.,0n_2 Ha KacaTeJbHOM
PaCCIOeHHUN.
Bribop yacTu KOOpAMHAT 251, . .., 2] KACATEJIHHOIO IPOCTPAHCTBA HE SIBJISETCS CJIy-

vafinbiM. B Hee BXOJAT (DYHKIMH OT €CTECTBEHHBIX KOODAMHAT Ha ajrebpe Jlu so(n)
Pyl BPAIEHUN 7-MEPHOI'O IMPOCTPAHCTBA. B 9acTHOCTH, PYHKIUU OT HE3ABUCHMBIX
KOMIIOHEHT T€H30Pa YIJIOBON CKOPOCTU M-MEPHOrO TBepaoro reja [1-6].

2. SamMedyaHue o6 aHAJIUTHUYIECKUX II€pBbIX MHTEr'paJjiax
B cucTemMe 11pu OTCYTCTBUM CHUJIOBOTO IIOJIA

[Ipu IIOCTPOEHUN CHUCTEeM Ha KacaTeJbHOM PpaccJIOeHun

-1 . o -1
T.S" YHzp-1,...,2150,81,..., B2} (n — 1)-meproit cdeper S" {a,Si,...,0n—2}
HCIIONB3yeTcsd (PaKT HAJIAYIUS B CHCTEME CJEAYIOIIEro HabOpa aHAJINTHYECKHX IIEPBLIX
MHTErpaJjoB:

Py = /23 +...+22_, =Cy = const,

oy = z%+...—|—22

n—

gsina = Cy = const,

Py = /22 +...+22_gsinasin B = C3 = const, (1)

®,_o=+/22 + z2sinasin P ...sinB,_4 = C,,_2 = const,

®,,_1 =z sinasinfy ...sin8,_3 = C,,_1 = const.

ITepsbie unTerpansl (1) xoHcrarupyior ¢hakT OTCYTCTBUH BHEIIHErO IOJIsl CHUJL.
B wacrHocru, coxpansiorcs n — 1 (Boobiue roBopsi, HEHyJIEBble) KOMIIOHEHTBI TEH30-
pa YIJIOBOII CKOPDOCTHU N-MEPHOI'O TBEPJIOIO Tejla, & UMEHHO.

3. CrpyKTypa ypaBHEeHMII Ha KacaTeJIbHbIX
paccjioeHnsIX K KOHeYHOMepHoii cdepe

3.1. Havamso npu n =2

Wrak, mpm n = 2 caegyiomas CHCTEMa 3aJIa€T T'eOJIE3UMIECKU MOTOK Ha JBYMEPHOM
mmaaape T,S'{z1;a} kak kacaremsHoM paccioerun omHoMepHoil chepsr S'{a}:

,_ (2)
0,
opu 9TOM, B CHJIy 3aMe€4dYaHUsdA H3 II. 27 CyliecTByeT eCTeCTBEHHBIM HepBbIﬁ nHTerpaJi

z1 = C = const. (3)
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YpaBHeHne & = —z; SABISETCS KUHEMATHIECKAM COOTHOINEHMEM M 33JA€T KO-
opAuHATBHl 4,21 B (Da30BOM IPOCTPaHCTBE cucTeMbl (2) (KacareJIbHOM DaCCIOCHUU

T.S*{z;a}).

3.2. Ilepexog mo n: 2 — 3
IIpu mepexome or n =2 K n = 3 TPOU3BOAUTCH TIEePeODO3HATCHME
Z1 — 22,

OpU 3TOM BBOJUTCS HOBasl IepeMeHHas zi. BoJlee TOro, B HCKOMOI CHCTeMe HOBLIE
YJIeHBI, TOABJIAIONIEC IPU YBEIWYEHHH 71, MOSUepKUBAIOTCS.

IIpennoxxenue 1. Ilpu n = 3 caedyrowan cucmema 3adaem 2eode3uneckuli NOMox
na xacameavhom paccaoenuu ToS?{z2, 21;a, f1} dsymeproti cepo S*{a, B1}:

O/ = —Z2, (4)
cos o

Z/ = —2,’2 5

2 lsina’ (5)
cos o

/
21 = k172 ,
sin o
COS
/
ﬂl =21 ; (7)
sSin o«
npu amom, 6 CuAalY 3aMeUaGHUA U3 N. 2, cywecmsyrom nepsvie urmezpandvlt

22 + 22 = Oy = const, (8)
z1 sina = Cy = const. (9)
HeficTBuressHo, B cuiay (8) nmeeM:
2121 4 2hz9 = 0,
nosromy cyuectByer Takas dyukuua Ni(a, f1, 21, 22), 910
2y = =21 N1 (v, B1, 21, 22), 21 = 22 N1(a, B, 21, 22),
a B cuwty (9) IO/KHO BBINOJHSATHC paBeHCTBO (B cmiy cucrembl (4)—(7))
2y sina + 210/ cosa = 29Ny (v, B1, 21, 22) sina — 2129 cosa = 0,

OTKY/Ia
Cos v

Ni(a, B1,21,22) = 21

sina’
9TO U TPeDOBAJIOCH.

Ypasuenust (4), (7) ABIASIOTCS KUHEMATUYECKMME COOTHONIEHHUSIMA U 33JIAF0T KOOD-
IUHATBL «, 31, 21,22 B (azoBom npocrpancrse cucrembl (4)—(7) (kacaresbHOM pacciio-
emmn T,8%{z, 2150, B1}).

3.3. Ilepexon mo n: 3 — 4
IIpu nepexone or n =3 k¥ n =4 upousBoAUTCA Iepe0OO3HAUEHIE
(3)- (%)
z1 Z92

opu 3TOM BBOJHUTCA HOBad II€pEMEHHaA Z7. Boiee TOrO, B HCKOMOI CHUCTeME HOBBIE
YJICHDbI, ITOABJIAIONINECHd IIpU YBEJIUMYEHUU 7, IMOJIEPKUBAIOTCHA.
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IIpenmoxkenme 2. Ilpu n = 4 caedyrowan cucmema 3adaem 2e00e3uneckull
nomokx na Kkacameavrom paccaoenuu TwS3{z3, 22, 2150, B1, Bo} mpexmepnoti  cdepol

S3{a7ﬁ1762}:

of = —z, (10)
cos &
= (5 +28) =, (11)
— sina
cos o cos a cos 31
/ 2
Zo = Z2Z3 21 . 5 (12)
sin o sin «v sin 51
cos « €oS & €os 31
!/
2] = Z123— — 2122 5 (13)
sin a sin « sin 5y
cos
Bi =22 ) (14)
sin «v
cos o
/
B2 = —R1 . ) (15)
sin acsin 5q
npu 9MOM, 8 CUAY 3AMEYAHUA U3 N. 2, CYULECTNBYIOM MEPEBIE UHMESPANDL
22 4 22 + 22 = C) = const, (16)
\/ 22 + 22sina = Cy = const, (17)
z1 sin asin 81 = C3 = const. (18)

HeticrBurenvho, B cuny (16), (17) aHAJOrHYHO JOKA3ATEJLCTBY pEIJIOKeHHs 1
HAXOAUTCs NOMYEPKHYTHI Kodbdunuent B ypasuenuu (11), a Takzke Jejaercs BbIBOJ,
06 ypaBuenusx (12) u (13), koropsie GyJAyT UMeTH CJIEAYIONMNA BUIL:

2h = 2923 S8 4 S2CSAN, (o By By, 21, 29, 23),

) oS sy (19)
2] = 212355 — 2120 52 Na(a, B, Be, 21, 22, 23).

Hanee, B cuny (18) ZO/KHO BBIIOJIHATBHCA paBeHCTBO (B cuiry cucreMsl (10)—(15))
Zysinacsin B + 210’ cos asin By + 2167 sin accos B =

= 2123 cos afcos 1 — Na(a, B1, fa, 21, 22, 23) sin f1] = 0,
OTKY/Ia
cos 31
N2(a,51752,2’1722723) = 5
sin 84

910 U TPebOBAJIOCH.

VYpasuenus (10), (14), (15) siBastioTCs KMHEMATHYECKUMU COOTHOIIEHUSIMU U 33718
0T KOODIWHATHL «, 31, e, 21, 22, 23 B ¢dazosoMm npocrpancrse cucrembl (10)—(15) (ka-
catenbHOM paccioenmn T.S3{z3, 20, 215 a, By, B }).

3.4. llepexom o n: 4 — 5

IIpu mepexome or n =4 K n =5 mpom3BoAUTCH IepeobO3HATEHTE

23 24
Z9 — z3 s
<1 22

opu 3TOM BBOJUTCA HOBad II€pEMEHHaA Z7. Boiee TOTO, B HCKOMOI CHUCTeME HOBBbIE
YJIEHDI, IIOABJIAIONINECHA IIpU YBEJIUWYEHUU 7T, ITOLIECPKHUBAIOTCA.
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IIpennoxkenue 3. Ilpu n =5 caedyrowas cucmema 3adaem 2e0de3uneckutl nomox
na xacamenvrom paccaoeruu ThS*{zy, 23, 20, 215, B1, Ba, B3} uemwipexmeproti cdhepol

S4{O(7ﬂ]_, 62753}:

o = —2zy, (20)
, 9 9 9. COSQ
2z = —(25 + 25 + - 21
4 (25 + 23 + 21) sno (21)
cos 9 9, COSCCOS [y
Za = 232 + (25 + 27)— - 22
37 " dina (2 fl)smozsmﬁl’ (22)
Cos v cos o cos 31 scosa 1 cosfs (23)
29 = 2% — 2923 — - — . : :
2T ** Sina sin By Usin ov sin B sin By’
, Cos v cos a cos 31 cosa 1 cosfs
z =212 — 2123 — 120 ——— = — (24)
sin ¢ sin 5y sin o sin 31 sin B
, cos o
= 23— 25
& dsina’ (25)
, cos o
= —Z2g———— 26
P2 *sinasin 3, (26)
cos o
By = 21— —, (27)
sin a:sin (31 sin B
nPU IMOM, 6 CUAY 3AMEUAGHUA U3 M. 2, CYWECMBYIOM NEPEHIE UHMELDANL
22 4 22 + 22 + 25 = C) = const, (28)

\/ 7} + 23 + 25 sina = C = const, (29)
\/22 + 22 sinasin 1 = C3 = const, (30)

z1 sin asin 31 sin B3 = C4 = const. (31)

HefictBuresnsro, B cuiny (28)—(30) aHAJIOMMYHO JOKA3ATEJLCTBY HPEIIOKeHMH 2, 3
HAXOMSATCs IOJUEPKHYThle KoadduimenTsl B ypasaenuax (21), (22), a Takxke memaercs
BbIBOZ 00 ypaBuenusix (23) u (24), koropble GyJyT UMeTb CJIEAYIONMHA BUJL:

! cos o cos a cos 31 2 cos

29 = Z2Z4sino¢ _2223sina sin 81 — 2 SinaN3(a761aﬂ2763aZlszaZ3;Z4)7 (32)
! cos cos a ¢os B1 Ccos «

21 = 2% gna ~ Al Gna sin B1 +2122sinozNg(a”Bl’62753’21722’23’24)'

Hanee, B cumy (31) IO/KHO BBIIONHATHCS paBeHCTBO (B cmiy cucreMbl (20)—(27))
21 sinasin By sin B3 + 210 cos asin By sin Ba+

+21 31 sin a cos 31 sin By + 2135 sin asin By cos fa =
= 2129 cos a[N3(a, B, B2, B3, 21, 22, 23, 24) sin By sin Bz — cos B2] = 0,

OTKyZa,
1 cosfs

sin 31 sin By’

N3(Oé,61,ﬁ2,63721722723724) =

9TO U TPeDOBAJIOCH.

VYpasuenust (20), (25)—(27) ABAAIOTCH KUHEMATHIECKUMH COOTHOIICHUSIMA ¥ 3813
0T KOODIMHATHL &, (1, B2, B3, 21, 22, 23, 24 B (as3oBom upocrpancrse cucrembl (20)—(27)
(kacarensaom paccioenun T.S*{zy4, 23, 20, 215 @, B1, B2, B3 })-
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3.5. Ilepexoa mo n: 5 — 6

[Ipu mepexome or n =5 K n = 6 mpom3BOAUTCH TIepeobO3HATEHTE

Z4 z5
Z3 Z4
— )
22 z3
21 22

65

opu 3TOM BBOJUTCA HOBagd II€pEMEHHad Z7. Boutee TOTr'O, B UCKOMOW CUCTeMe HOBBIE

9JICHDI, IIOABJIAIOIMINECA IIPpU YBCJIMYCHHUU 7, IIOAICPKHUBAIOTCA.

ITpengoxkenme 4. Ilpu n = 6 caedyrowas cucmema 3adaem zeodesuneckut no-
mox na xacameavrnom paccaoenuu ToS®{zs, 24, 23, 22, 215 @, B1, Bo, B3, Ba} nAmMuMmepnoti

cipepvr S*{ev, B1, B2, B3, Ba}:

/

o = —Z5,
cos «
/ 2 2 2 2
2e = —(2f+ 23+ 25+ 2 -
5 (23 + 23 2 +21) sna’
cos a cos & cos 3
/ 2 2 2 1
24 = R4Z5— +(23 +22+21) . o
sin av —sin « sin 5y
cos a cos a ¢cos 31 g cosa 1 cos P
23 = 2325 — 4 .7—(22"_21) " , P ’
sin ¢ sin 5y —" sin « sin 1 sin By
, cos « Cos & ¢os 31 cosa 1  cosfh
9 = 2225 — 2224 N 2223 N .
sin «v sin « sin 5y sin « sin B sin By
sgcosa 1 1 cosps
!'sin o sin B sin B sin B3
, cos a cos a cos 31 cosa 1 cosfh
21 = — —
1 1<5

. 2124 s 2123 s -
sin «v sin v sin 5y sin « sin 1 sin By

cosa 1 1 cosf3

% Sina sin By sin Bs sin B3’

, cos a
ﬂl = 24— )
sin a
P cos o
2 sin asin 81’
, cos a
Py =

= 22— : -
sin avsin By sin 8o
cosa

Lsin asin By sin B35 sin B3

npu 3MoM, 8 CUAY 3AMEHAHUA U3 N. 2, CYUecmsyrom nepevie UHMe2panvl

24,2, .2 .2, .2
21 + 25 + 23 + 24 + 25 = C| = const,

24 .20 .2 0 2400 =y —
\/21 + 25 + 25 + zj sina = Co = const,

\/ 22 + 23 + z3 sinasin 1 = C3 = const,
22 + 22 sinasin By sin B3 = Cy = const,

z1 sin acsin B sin B sin B3 = C5 = const.
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HeiicrBurensho, B cuity (43)—(46) aHAJIOrHYHO JOKA3aTEJLCTBY UpPEIJIOKeHUuil 2—4
HAXOJATCS TMOAUepKHYThIe Koadbdununentsl B ypasHeHusix (34)—(36), a Takxke mesmaercs
BBIBOJ, 00 ypasHeHusix (37) um (38), KoTOpbIe OyAyT UMETH CJIEIYIOIMN BUI;:

cos « cos o cos B1 cosa 1 cosfa

- _ o5 1
Ry = 22225 sin « 45in o sin 51 + 2223 sin « sin 81 sin B2
cos o
+21 SinaN4(a7ﬁlaBQaﬁSa54721a2:27z37z47z5)7 (48)
o — g peCOSQ o, cos a cos B1 + 2z cosa 1 cosfBy
1= *1%55ina 1°45in o sin 31 123 5ina sin 81 sin B2

—z122 500 Na(a, Br, Ba, B3, Ba, 21, 22, 23, 24, 25).-

Hanee, B cuiny (47) IO/MKHO BBINONHATHCsSI paBeHCTBO (B cuiy cucreMbl (33)—(42))
21 sin asin By sin Ba sin B3 + 210/ cos asin B sin By sin B3+
+21/31 sin v cos B3 sin Ba sin B3+
+21 85 sin asin By cos B sin B3 + 21 85 sin asin B sin By cos B3 =
= 2129 cos afcos B3 — Ny(a, B1, B2, B3, Ba, 21, 22, 23, 24, 25) sin B sin By sin f3] = 0,

OTKY/I&
1 1 cosfs

sin 31 sin B sin B3’

N4(avﬂl,62763,ﬁ43 21, 22,23, %4, 25) -

9TO U TPeDOBAJIOCD.

VYpasuenust (33), (39)—(42) siBisOTCS KUHEMATHYECKUMU COOTHOIICHUSIMH ¥ 3a-
JAI0T KOOPIUHATHI «, B1, B2, 83, B4, 21, 22, 23, 24, 25 B (PA30BOM IMPOCTPAHCTBE CUCTEMBI
(33)—(42) (xacarembrom paccnoennn T,S°{zs, 24, 23, 22, 21; @, B1, B2, B3, Ba})-

U TONBKO MOCJIE MOC/IETHEro IyHKTa BBIACHAETCS OOMIMHA WHIyKTUBHBIA I1€pPexo
U MOXKHO IIPE/IbsBUTH IIOJIHYIO CHUCTEMY YPaBHEHMII Ha KacaTeJbHOM PAaCCJIO€HHH K
MHOI'OMEpHOi1 cdepe.

3.6. Cucrema ypaBHEHUII Ha KacaTeJIbHOM PAaCCJIOEHUN
K KOHEeYHOMepHOIi cdepe

Teopema 1. 1) npu n>2 u F(a) = g(a) =0 caedyrowan cucmema 3adaem 2eo-

desumeckuti nomox Ha wacameavnom paccaoeruu ToS" Hzn 1,... 2150, 81, ., Bn_2}
(n — 1)-meproti cepor S"~Ha, B1,. .., Bn2}:
&= —2zp_1 + bg(a), (49)
cos
Eno1 =F(a)— (2 +... +22 50
w1 = Fla) — (R4 + ), (50)
. cos « 9 5 COSa cos [
Zn—2 = Zn—2%n—1— + (21 +...+ 2 _3)— - 51
n2 T et ldna (21 " 3)8111043111617 (51)
. Cos o cos a cos 31
Zn—3 = Zn—3%n—1— — Zn—3%n—2_ T -
sin «v sin « sin 5y
9 9 ,cosa 1 cosfs
—(zf+...+22_4)— - - 52
(=1 n 4)sma sin 81 sin B’ (52)
cosa |22 cos B
. -1
5= 21— > (1), = > 53
! Lsina 71< ) "Tsin By .. .sinBsq [ (53)
. cos @
ﬁl = Zn—2— 5 (54)
sin
. cos
B2 =— (55)

-3 -5
sin asin 81’
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(56)

2smozsmﬁl...smﬁn_47

Bn—Q — (_1)n+lzl COs «v

; 57
sinasin By ...sinB,_3’ (57)

2) ecau nepasencmea F (o) sinacosa > 0, g(a)sina > 0 evinoanens, nowmu 6crody,

cucmema (49)—(57) obaadaem nepemennot duccunayueti ¢ HYAEEbIM CPEOHUM;

3) ecau F(a) = sinacosa, g(a) = sina, mo cucmema (49)-(57) obaadaem noa-

HoLM HAOOPOM (6 0aHHOM CAYHGE T WMYK) MPAHCUEHOCHMHBIT NEPEbIM UHMEZDAAOS,
BOIPANCANOULUTCHA HEPE3 KONEUHYIO KOMOUHAUUIO INEMEHMAPHOT Pyrkuyud (cm. makroice

[7-10}).
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INTEGRABLE SYSTEMS ON TANGENT BUNDLE
OF MULTI-DIMENSIONAL SPHERE

.V. Pokhodnya? .V. Shamolin
2014  N.V. Pokhodnya? M.V. Sh lin*

The systems which have finite-dimensional spheres as the space of positions,
are arising in many problems of multi-dimensional dynamics. Accordingly, tan-
gent bundles of those spheres become phase spaces of such systems. In the article
activity of inductive transition in the system on tangent bundle of low-dimen-
sional sphere under increase of its dimension and absence of force field is ana-
lyzed. At that, nonconservative fields of forces are presented with the presence
of which the systems possess the complete choice of first integrals expressing
in terms of finite combination of elementary functions and are, in general, the
transcendental functions of its variables.

Key words: dynamical system, integrability in terms of elementary functions,
transcendental first integral.
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