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IIpoBeneHO NOpPiBHAIBbHE JOCITIMKEHHA ABOX (DYyHIaMEeHTaIbHUX PO3B’A3KiB IPO-
CTOPOBO-OCECHMMETPUYHUX piBHsiHb Eiisiepa, oouH 3 SIKMX € peryJisipHuii y BCbOMY
HpocTopi ¥ onmcye peryjasipHy CUCTEMY BUXPOBUX Kljlellb, a IHIINI — CUHTYJIsSTpHUM
y moyaTky koopauHart. ITokaszaHo, 1110 monpu ocoGJMBICTH B HYJII CUHTYJISIDHUI pO3-
B’SI30K MOPOPKY€E TEYil0 31 CKIHYEHHUMH IHTErpajbHIMU XapaKTEPUCTUKAMU TA CHC-
TeMaMH BUXPOBUX Kijiellb, MOAIOGHUMYU 40 PeryjasipHOro BUNAAKY 1 GJIU3bKUMH 3 HUM
3a rJI06aJIbHOIO CTPYKTYPOIO.

Kuro4dosi ciooBa: rigpomuaamitai piBHSHHS, dyHIAMEHTAIbHI PO3B’SI3KHM, PEryJsipHU i

CHUHTYJISPDHHUMI U0,
1. Beryn

Y ocHOBOMOIOXKHIi cTaTTi [1] 6y/10 OTpHMaHO OKpeMuii TOUHUi pO3B’A30K Tij-
pomuuamiunux piBHgHb Kitnepa mia cdhepmanHo-ocecuMeTprudHOl BUXPOBOI Tedil;
Biamosinna dyuxmig Teqil ¥ (y, #) Mae Burmsn

U = [C’lyz + Cy <cosy — s1ryly) +Cs (siny + coysyﬂ sin? 6, (1.1)

ne (r,0, ) — cdepnani koopaunarn; y = Cor, Cy — crana, napamerp 06epTaHHS.

[Tnanerapaum Buxopom Oysio HasBaHo [1-3| HenepepeHuii BapiaHT OKpemMoro
po3B’sa3ky (1.1) 3a C3 = 0, gkwuii onucye CKIaJIHY OCECHMETPUIHY CHCTEMY TOPO-
iIHUX BUXOPIB, IEHTPaJIbHI 3 aKuX (N) 3HAXOAATHCA y 3aMKHYTUX HENPOHUKHUX
cepax, a 30BHImMHEI (M) — 30BHI 0CTAaHHBOI ChHEPH — BLILHO «BUCATL» y IPO-
cTopi i 00TIKAIOTHCs HACKpI3HUMY JiHisMu Tedil (puc. 1). Koxkwniit Taxiit Buxpo-
Biit cTpykTYypi (n,m) Bignosigae koukperHe 3navenns napamerpa « = = Cp/Cy.
[enTpu (meHTpasbHI KOJIA) TOPOITHUX KiJelb JeXKaTh Y eKBATOPiasbHIi TI0-
[IIAHI, TPUYIOMY BCl 30BHIITHI BUXPOBI KiJIbI[sh 00ePTAIOTHCA B OAUH OiK Ha 3PA30K
KOCMIYHUX TIJIAHETApPHUX cucteM, 30kpeMa, COHSIIHOI cucTemMu. Y MOIepe HiX po-
borax [2,3] POBIVISHYTO PEryJspHUil TIJTaHETAPHUN BUXOD K Pery/IsdApHUil BapiaHT
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112 M. M. OCHUIIYYK, B. 1. IEPEXPECT

po3s’s3ky (1.1) y pasi, komu C3 = 0. Hapasi Bmamocst 10 JTOC/TiIPKE€HHS CHHTY-
agpHol wactuan po3s’s3ky (1.1) 3a ymosu Cy = 0 Ta npoBOJEMO MOPIBHAHHS
XapaKTEPUCTUK Ta CTPYKTYP ITUX BUXOPIB.

2. CuHryndpHuii Ta peryagpHuii BUXopu, MOPiBHAHHA CTPYKTYP

[Teprm Hix po3ragmaTu noBHUI po3B’sa30K (1.1) 3 TpbOMa JOTaHKAMHU, PO3IIIS-
HEMO CHUHTYJIAPHUN BUXOP, IO MOPOJKYETHCSI CYyMOIO IEPIINOr0 Ta TPEThOro JI0-
ITaHKiB, a came PYHKITITO

coS ~
U =Chy <ay2 +0 (y + siny)) sin?§ = C3® (y) sin? 6, (2.1)
Y
ne C3 Bupazkae IHT€HCUBHICTb CUHTYJIAPHOrO aumojg y mnentpi, a o« = C1/C3 —
CIIIBBIJIHOIIIEHHS IHTEHCUBHOCTEN JUIIOJIS TA PYyXy 3aKPY4e€HOT'O MPOCTOPY, AK IIe

Oys10 1 15t peryasapHoro Buxopy [3|; 0 — KoedirieHT IHTeHCHBHOCTI CHHTYJISIPHOTO
JIUIIOJIsE, AKUi criovaTky nok/agemo 0 = 1.

b
(@0

R
D)

Puc. 1. T'iobaui Tomosiorigai KapTuHU PErYJIsiPHOIO — G
Ta CUHTYJIIPDHOTO — 6 BUXOPiB

i

-

0

0.

Ouesuzno, mo apyruii gpoganok y (2.1) € meobmexenuit 8 okomi y = 0 3
ocobmsicTio mopaaxy O(y~!). 3a [4] mBmakocTi mpecTaBEMO TaK:

_ _ Y - _ O
7= 2B2W s V= BEW gng, V,=B )

y? Y Yy

sin 6; (2.2)
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yei BOHE € po3puBHI y 1eHTpi Buxopy yo = 0; B = C5C3.

Crpykrypu (n,m) BUXOpIB BH3HAYAIOTHCHA KIJBKICTIO N 3aMKHyTHX chep y
LEHTPAJILHIN H0ro YacTuHi Ta KiabKICTIo M BUXpoBUX Kijenb 308Hi (puc. 1). Ymo-
BU /IS 3HAXOJPKEeHHs pajiycis cdep, va sxux V., = 0, 3a (2.2) 3Bogarscsa 10

PIBHSIHHSA

D)=y’ +9

cosy

<sin Y+

)=

MHOKWHA, KOPEHIB AKOT0 3aJEKUTh BiJ| mapamMeTpis a ta o.

(2.3)

Tabsmmmg 1. IopiBasgHES TapaMeTpiB i CTPYKTYP PETY/IsIPHOTO Ta, CHHTYJISIPHOTO

BUXOPIB
Ne o = —0,00655 a=—0,01
Perya. Cunr. Perya. Cumr.

0=1 0=-1 0=1 0=-1
1 2,79026* | 2,74592 | 2,85506 | 2,81522* | 2,71977 | 2,88695
2 4,63822 | 4,54624* | 4,41880* | 4,72386 | 4,58097* | 4,38626*
3 6,03419% | 6,39602 | 5,88819 | 5,99136* | 6,57362 | 5,77659
4 7,35970 | 7,62038* | 7,82848* | 7,17975 | 7,56702* | 7,88551*
5 9,44279* | 8,78520 | 10,04195 | 9,51132* | 8,50600 | 10,68491
6 12,32219 | 11,0504* | 10,7598* | 12,23621 | 11,1306* | 14,3599*
7 15,8543* | 13,88153 | 11,4521 | 15,9709* | 13,78431 | 16,87375
8 18,54972 | 17,4523* | 14,2554* | 18,41734 | 17,5816* | 20,8018*
9 22,2421*% | 20,10369 | 16,99568 | 22,4117* | 19,95900 | 23,03927
10 2476168 | 23,8378*% | 20,6470* | 2457767 | 24,0219* | 27,2438*
11 28,6239* | 26,31331 | 23,20932 | 28,8552* | 26,11521 | 29,18729
12 30,96569 | 30,2192* | 27,0287* | 30,72128 | 30,4679* | 33,6973*
13 35,0055* | 32,51571 | 29,41463 | 35,3138* | 32,25416 | 35,31507
14 37,16352 | 36,6012* | 33,4110* | 36,84314 | 36,9327* | 40,1786*
15 41,3897* | 38,71202 | 35,61436 | 41,8074* | 38,36869 | 41,41052
16 43,35503 | 42,98658* | 39,7939* | 42,92616 | 43,4417* | 46,7397*
17 47,7794* | 4490179 | 41,80706 | 48,4230*% | 44,43555 | 47,42714
18 49,53891 | 49,37805* | 46,1813* | 48,88485
19 54,1779* | 51,08340 | 47,99377
20 55,71247 | 55,7794* | 52,5778*
21 60,5908* | 57,25372 | 54,17023
22 61,87051 | 62,1975* | 58,98640*
23 67,0306* | 63,40646 | 60,33291
24 68,00099 | 68,6480* | 65,4170*
25 73,5428*% | 69,52603 | 66,47235
26 74,05844 | 75,2137* | 71,9000*
27 75,52983 | 72,55635

Crpyxr. | (2, 11) (3, 11) (4, 10) (2,7) (3, 6) (2, 7)
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Bynemo mopiBHIOBATH XapaKTEPUCTUKHN PETYIAPHOTO Ta CHHTYJIIPHOTO BUXO-

piB oguHMunOi inTencusuocri, To6To 3a Co = C3 = 1 ta § = 1; npu npomy
mapamerp « Oyze cmibHEM. I'pyHTyOURCH Ha pe3yjbTaTaX, OTPHUMaHUX B |3,
[IPOBE/IEHO MOPiBHAHHS 3a JBOX 3Hadenb: o = —0,00655 ta o = —0,01, saxum

BianosigaooTs crpykrypn (2,11) ta (2,7) peryasipanx suxopis [3].
[TopiBHSAHHS TIPOBOAWIN TICJS TOTO, SIK OY/IM YUCETHHO TTOPAXOBAaHI BCI KOpeHi
piBHsIHHs (2.3) Ta JIBOX PIBHSHb:

. sin CcoS
' (y) = 20y + (—smy—i— yQy — yy

) = 0 (peryasgpHuii BUX0p), (2.4)

siny cosy
y y?

' (y) = 2ay + 6 (Cosy — > = 0 (cunrynspuuii Buxop),  (2.5)
sIKi BU3HAYAIOTH TIOJIOYKEHHST 0CODIMBUX TOYOK y TOPUBOHTAIBHI IIOMINHI BUXOPY
0 = /2, 3a 0 = 1. 3azmaunmo, 1m0 3MiHi 3HaKA KoedinienTa § BiANOBiTaE 3MiHa
HANpPIMYy BUKHUIY 00’€My IEHTPAJHHUM JIUIIOJIEM BiITHOCHO HAIMPSMY IIBUIKOCTI
Voo MOCTYMABHOTO PYXY MPOCTOPY B3I0BXK oci Oz: 3a § = 1 BKazaHi HATIPAME €
0HAKOBI, 38 § = —1 BOHM € POTHJIEXKHI.

Pesynbratu obumciens 3Begeno B Tabsuio 1. Pamiycwm, Bujineni xupHum
mpudTOM, BiIOBIal0Th HENPOHUKHUM CepaM, a KOKHOMY 30BHINIHBOMY Kijib-
IO Bi/IOBIAIOTH 2 TOYKMU: PAJiyC IEHTpa KiIblg (BiI3HavYeHwmii 3ipoukon *) Ta
Pa/IlyC TOYKU CAMOIIEPETUHY METJIL CENaPATPUCH, KA BUJLIAE JaHEe BUXPOBE Kijib-
e (puc. 1).

Ax 6agumo 3 Tabsi. 1, peryadapHuii Ta CUHIYJISSPHAN U0 3 OJHAKOBOIO 1H-
rercuBHicTiIo Cy = C3 = 1 Ta 0JHAKOBUM 30BHIIIHIM TIOTOKOM 3 XapaKTepuC-
TUKOIO (¢ TIOPO/IKYIOTH OJM3BKI 33 CTPYKTYPOIO ILJIAHETapHI BUXOPH, SIKi MaiTh
Maiiyke OJHAKOBWI HAOIP 30BHIMIHIX BUXPOBUX Kijelb. s meprmoro mpukaamLy
3 o = —0,01 perynspuuii Buxop mae crpykrypy (2,7), a cunryngpuaunit — (3,6),
TOOTO KiMBKICTh 3aMKHYTUX Cep y CHHTYIIpHOMY BUX0Pi Ha 1 6iibIa, a 30BHIIII-
HiX BuxopiB — Ha 1 Menma. ¥ BuxopiB 3 a = —0, 00655 cTpyKTypu peryasspHOro
(2,11) i cunryssiproro (3,11) MatoTh 0HAKOBY KLJIBKICTh 30BHINHIX Kijsenp — 11,
ajie, 9K 1 y TOMEpPeHbOMY BUIMAJIKY, KIIBKICTh BHYTPIMIHIX ¢ep Y CUHTYISIPHOMY
Ha 1 Gliabina (puc. 1).

Takum auHOM, K 629UMO, 0 iHTErpaibHa MOTYKHICTD ITUX JUIIOJIB Y CMUCJIL
ITOPOJPKEHHST HUMU 30BHIIIHIX cepiif BUXpOBUX Kijienb Maiixke ogHakoBa. CyTTeBO
BIIPIBHAIOTHCS JIAIIE CTPYKTYPU CAMUX IEHTPAJIbHUAX TUMOJIB (puc. 2). Y pery-
JISPHOMY BHUXODi TEHTP € 3BUYANHOI0 TOYKOIO i3 CKIHUEHHOIO MBUAKICTIO V) =
= 51,89V, nenTpaspHUii TOP 3AMOBHIOE mepiry cdepy 3 IMEeHTPOM, IO € 0COb-
JINBOIO TOYKOIO THUIY <«IEHTp» Bcepeanui cdepu. CUTHYIAPHUNE IUTOIBL TaAKOXK
MICTUTBCA y TEHTPaabHINl cdepi, 1 €anHOI0 0COOIMBOI0 TOYKOIO THUITY «BY30JI» €
1eHTp Buxopy Yo = 0, 11e yci mapaMerpu pyxy HeoOMeKeHi. 30BHI TEPIIOTO U0
KapTuau 000X Tedill TOMOJIOTi9HO MOiOHI: MiXk cyciguiMu cdepaMu MiCTUTHCS
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O/IHEe TOpPOBE KiJbIle, a CKiHYEeHHA HU3Ka 30BHIIIHIX Kijlelb 00epTAETHLCSI B OIUH
ik (puc. 1).

o

Puc. 2. IlopiBHIHHS CTPYKTYP IEHTPAJBHUX BUXPOBUX JIUATIONIB!
G — PEeryJigpHUil JUNO0/b; 6 — CUHIY/ISPHUN [IUII0JH

3. InTerpajibHi XapaKTEPUCTUKN PETYJIAPHOTO i CUHTYJISIPHOTO
BUXOPiB

Y ocobsmBoMy BuxOpi cami mBuakocti (2.2) y nenrpi (0,0) pospushi, aje mu
[TOKA2KEMO, 1110 OChOBUI KIHETUIHUIT MOMEHT 1epirol cpepu- Iuiioisi € CKIHIEHHUI.
s pyxomol ToUKk® CKJIaI0Ba KYTOBOTO MOMEHTa, BiHOCHO oci Oz MOpiBHIOE

I =|rx V|, =V,rsin, (3.1)

ne 1 — pagiyc-BekTop; V' — BekTop mBHAKOCTI; Vi, — KooBa MBHAKICTE (2.2).
Kimernunnit MmomenT pyxy Tedii BimHocHo oci Ox TaKOXK BIIMIHHUN Bi HyJId
1 IOpIBHIOE
I, =|rx V|, = Vpr. (3.2)

Inrerpyemo kinernani momentn (3.1) i (3.2) esementapuux 06’emiB
dQ = r2drsin 6 df dy (3.3)

3a 06’emamu meprux cdep Y1 PeryasapHOrO i ¥ CHHTY/ISIPHOTO BUXOPiB. Maemo

I = C%l f027r dp foﬂ sin® @ do foyl ay? + cosy — % y2dy, (3.4)
L=45 T dip [ sin® 0.d0 [ (ay® + <Y +siny ) y2dy. |
[Ticast obumcaentst ycix iHTerpasiB OTPUMYEMO:
5
I, = % %”; +3y1cosyr + (y7 — 3) Slnyl] ) (3.5)
I, = gg? O‘—gl — g cosg + 3gising — 3 (1 — cosyh)] :
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3a piBHOMIPHOTO PO3MOiY I'yCTHHHU Y 00JIaCTi BUXOPIB JOIIJIHHO BBECTH IMUTOMI
KYTOBI MOMEHTH

4my3 . . .. .
e Q = 3(;/31 — 00’eM BiAnoBigHOT KyJIi.
0

Toxi BiATOBIAHI 3HAYEHHS MTATOMUX MOMEHTIB JTOPIBHIOIOTH

~ 28 [a
L= ﬂf [ gl 72 cos 1 + 31 sin gy — 3 (1 — cos yl)] (3.7)
1
JLIT CHHTYJISIPHOTO U0 1
28 |« .
[y = yg [ 5yl + 3y1 cosyy + ( 3) smyl] (3.8)
1

a1 perygpuoro, ne 3 = CoCy — mapamerp KyToBOro MOMeHTa B M2 /cek. Ana-
JIOTTYHO O0YHUCIIOEMO THTErpaJin JIjist KIHeTUIHUX MOMeHTIB [T, gKi € TakoXK He-

0COD/THBI:
2 . i
I, = 04 0 dgofo sin” 6 df foljl 200y — siny + Sly# — %) y2dy, (3.9)
I, = Cigfo deo [ sin?0do [ (2ay + cosy — S“;y C‘;Sy) y2dy,
1 OCTATOYHO OTPUMYEMO IMUTOMI KyTOBI MOMEHTH:
378 [ay?t .
Uy = 4y§ [le — 3y siny; — 4 (cosy; — 1) +v7 cosyl] , (3.10)
1
_ 3B (et L y y
fig = 17 - + (y1 — 4) sin §j1 + 371 cos Y1 | (3.11)
1

[TopaxoBami 3HaYeHHS MITOMUX KYTOBUX MOMEHTIB JJIsl PETYASIPHOTO 1 CHHTYJISP-
HOI'O JIAIIOJIB 3 ofgHakoBuM 3HadenHaMm o = —0,00655 1 Co = C3 = 1 nHasejeHo B
tabi1. 2. Ckopucrasmuck popmynamu (3.7), (3.8), (3.11) ta sHavennsvu 3 Tab. 1,
y1 = 4,6382251 Ta y; = 2,745922, orpumyemMo 3HAYEHHST KOCDIMIEHTIB TUTOMUX

MOMEHTIB:
. = —0,44707858 up = 40, 3556883,

i, = +0,40183183 fip = —0, 7309503. (3.12)

3a OTpEMAHNMU 3HAYEHHSME IUTOMHUX MOMeHTIB (3.12) moxkHa 6aduTw, 10, He3-
BayKAIOUM HA TE, 1110 hm Vo, (y) = hrr[l) Vy = 400, iHTerpaibui 3HAYEHHS] KYTOBIX
y—

MOMEHTIB ueHTpaﬂme C(bepn CUHTYJIAPHOTO JIATIONSA € CKIHYeHHI 1 MalOTh OJWH
TIOPAJ0K 3 KYTOBUMU MOMEHTAMU PETYJIIPHOTO JAUTONT 3 TAKOIO K OJUHWIHOIO
inrencusnicrio (taba. 2). IIpore 3a § = +1 obepranns y HMeHTPaIbHOMY JIUTIOJI
Oyae JOJaTHNM, IO 3a HASBHOCTI 3 cdep 3 4epryBaHHSIM HAIPSIMIB 00epTaHb Ha
HUX 3abe3neuye OJHAKOBE (32 TOJMHHMKOBOIO CTPLIKOI) 00epTaHHs 30BHINTHBOI
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cepii BuxopiB. Ocranne /1 060X BUXOPIB BUBHAYAETHCA CILIHBHUM [1apaMeTpoOM
i3a a < 0 Oyze Bij’eMHUM, OCKIJIBKHI

Weo = lim B® (y) = lim B® (y) = Ba. (3.13)
y—)oo y—>oo
VY pasi 6 = —1 BUKHJ MacH [EHTPAILHAM JHUIIOIEM € IPOTUIEXKHUN 10 HAIPIMY

mBUIKOCTI Voo MPOCTOPY, & #oro obeprands — Big'emue. ToMmy B 1iboMy BapianTi
BuHHKAaE 2 cdepn, 1o 3abe3medye TaKoXK Bijf €MHe 00epTaHHs 30BHIIIHIX KiIelb.

OuinuMo 111e BUTPATHI XapaKTEPUCTUKU HEHTPATBHUX JIUIIOJIB 000X BUXOPIB.

XapakTepHuM It JUMOIBLHUX JzKepest 06’emy (Macu) € Te, mo cymMapHuii 1mo-
TiK MBUIKOCTI Yepe3 cdepu, M0 OTOUYIOTH JIUMOJbHE IKEpesio, TOPIBHIOE HY-
st0. Touwinre, 3 oryigay Ha AHTUCHMETPIIO JOJATHUN MOTIK uepe3 OaHy miBcde-
Py KOMIIEHCYEThCsI TAKUM JKe BiJ'€MHUM IMOTOKOM uepe3 Jpyry miBcdepy. Tomy
IHTEHCUBHICTH a00 MOMEHT JUIIOJIHLHOTO J2KePesia BU3HAIAETHCA TIOTOKOM BEKTOPA
IIBUIKOCTI depe3 OfHy IiBcdepy.

Horik ¢ = [[ V,dS Bexropuoro nosst

S

P
Vo=V, =-2B (vo) cos, dS =risinfdfdy (3.14)
Y6

qepes BepxHIo miBcdepy S pajiyca 1o BUSHAYAETHCS IHTETPATIOM

B‘:I) 27
yo / d¢/ $in 20 df = —27Co® (yo) (3.15)

TS PETYISIPHOTO U0 1

B<I> 27
i= yo / dw/ $in 20 df = —27C3® (yo) (3.16)

JIJIS CHHTYIgpHOT0. 3Bijgcu BuiHO, 1m0 KoHCTAaHTH C 1 C'3 € BATPATHUME XapaKTe-
PUCTHKAMHE I[AX JIAIOJIB 3 PO3MIPHICTIO M3 Jcex.

3 (3.15) i (3.16) BuzHO, 110 BUTPATH /I 000X JUIOJIB 110 TiBcdepax pajiycis
0 < yo < Y1 € ckindenni, aje

limg (s0) =0, lim 4(y0) = —oc. (3.17)
yo—0

Yo—0

npuaomy ¢ (y1) = G(g1) = 0, 60 cdepu pagiycis yi, §1 € HENPOHWKHI 3 BJIa-
crusictio V;(y1) = 0.

OueBuHO, IO 1JsT OOYUCEHHST TIOBHOT BUTPATH PETYJISIPHOTO IUTOJ Tpeba
y (3.15) mokmacTu Yo = yi — paJiycy IEeHTpa MepIIoro Kiablisd BCEPeINHI IepIol
cdepn, i Toxi inrerpas (3.15) no cdepi pasiyca y;

q=—2mCy® (y7) (3.18)

JIA€ TAKOK IIOTIK BEKTOPA 110 KPYTy pajilyca ¥}, 0 € OCHOBOIO 3aMKHYTO! HiBKY/Ii.
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L1 OTIHKY BUTPATHOI XapaKTEPUCTUKH CHHTYJIAPHOTO JIUTIOJS J0 PO3PUBHOL
dbynkuii posnoginy (3.16) 3acrocyemo iHTerpasibuy TEOPEMY PO CEPEIHE 3HAUECH-
ua 110 kpyry [0, ¢1], To6TO mimpaxyemo iHTErpas

_2nCy [T n
s / / y) ydy (3.19)
7ry1
KU, OYEBUIHO, ByKe € 3012KHUil, a f10ro 00YUC/IeHHS /A€ BEJIUYUUHY
_ 4nCy (agf o
= 7 ( 41 +2sing; — §1cosyy | - (3.20)

dAxmo surparu (3.19) i (3.20) noxinmutu za 06’emu BigmoBiaHuX HiBKYIH (3.6), TO
0J1epKuMO KOeIIi€EHTH yCepPeIHEHO] AUBEPTeHIi]l Y IUX JUTIOJIIX

3020

2
k=% =
kv = 66;500
1

<ay1 + cosy; — B yl ),

(3.21)
<ay1 + 2siny; — 41 cosy1>.

st Buxopy 3 a = —0, 00655, 1 = 2, 745922, yi = 2,790261; ob6uuc.ieni 3a (3.21)
npu Cy = (g =
HaBeJsIeHo 06’eMn () MeHTpaIbHUX cep 000X JUTOIB.

Co = 1 xoedirieaTn BUTpAT HaBEIEHO TaKOXK y Taba. 2. Tam ke

Tabsmrg 2. IopiBasgHHS iHTErpaIbHUX XaPAKTEPUCTUK TBOX IUTIOJIB,

a = —0,00655
Tun Cmpyx. Q Ky Va(y1) Vo (yn) ez (y1) pa (Y1)
Per. (2, 11) | 418,515 | 0,15373 | 40,1953 | —0,1392 | —0,447 | 0,3356
Cunr. | (3,11) | 86,8401 | 0,12343 | —0,3556 | —0,1109 | 0,4018 | —0,731

Pyx Bix meHTpanbHUX AWMIOJNIB IEPETAcThCs HA30BHI Uepe3 MepHIiOHAJIbHI
MIBUIKOCTI Ha mepimux cdepax, To0To

P’ - _ P
Vo = (B W) gn 9> PV = <B W) gn 0) ,
Y y=u Y y=11

(2.3) ma mux chepax Vip(y1) = Vi (y1) = 0. Toka-
meMo vy dopmynax 0 = C3 = (o = 1, T06TO HOPIBHSIEMO BHUXOPH 3 OJHAKOBOIO
OJIMHUYHOIO TOTYXKHICTIO 1X HeHTPaJbHUX Auno . OueBuIHO, M0 MaKCUMAJIbHI
suavenns QyHkiii (3.16) mocaraoTbes 3a 6 = /2 1 1x o6unC/IeH s A€ BeJIUIUHH,
naBezeni y tabs. 2. Tam ke HaBeeHO MaKCHUMaJ/IbHI 3HAYEHHST MEPUIIOHAIBHUX

(3.22)

OCKLIbKY 3 oruisiy Ha (2.2) i

MIBUIKOCTE Ha KpaiiHix cdepax (y peryaspromy Ha 2-it 3 ya = 7,359704, y
cuHTYIgpHOMY — Ha 3-it 3 y3 = 8,785201), axi mepenaioTh pyX Ha 30BHIIIHI
KIJIBIIS.

4. TTopiBHAHHS, BUCHOBKU

3 MOpiBHSAHHS XapaKTEPUCTHUK JAUTOIB (Tabj1. 2) 6a4nMo, 1Mo 06’€M CHHTYJISIp-
HOTO I[EHTPAIBHOTO JUIOJIS € Y 5 pa3iB MeHIuil 3a 00’€M pPeryJasipHOrO JIUTIOJISI.
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Ane peryngapumii i CHHIYISIPHAN TATOJ MAIOTh MATOMI KiIHETUIHI MOMEHTH OJTHO-
ro nopsaKy (rabs. 2) Ta nopojzKyIOTh MEPUIOHAILHI NIBUIKOCTI TAKOXK OJHOTO
nopsKy. BinmoBinno ma nepimiit kpaiiniit 3-it cdepi CUIHYJIIPHOrO BUXOPY 1 HA
Kpaituiit 2-it cdepi perysigpHOro BUXOPY MIBUAKOCTI Maiizke OJHAKOBI, TOMY B Iii-
JIOMy 00MIBa U0 TTOPOKYIOTH OJHAKOBY KLIbKIiCTh, 11 30BHIMTHIX BUXPOBUX
kinerns. KoedimienTn nuBepremrii 060X BHXOPIB OJM3bKI 338 BEJIUUNHOIO 3 BiIHO-
nmerHdaM 1, 25 Ha KOPUCTH PEryJIsipHOTO BUXOPY.

Omxe, iHTErpa/ibHA TOTYXKHICTH PETYJIAPHOTO ¥ CHHTYJISPHOTO BUXOPIB CTO-
COBHO ITOPOJIPKEHHSI HUMU CEpil BOBHINIHIX TOPOIAHUX Kijelb Maiike OJ[HAKOBA,
r100a/IbHI TOIOJIOTIUHI KAPTUHY IHi€l CHCTeMH Kijelb TakoxK imeHTndHi. CyTTeBo
BIIPIZHAIOTHLCS JIUIIE TOMOJION YHI CTPYKTYPH HEHTPATBHUX JUIOJIB (puc. 2), aJe,
HE3BaKAIOYN HA ICHYBaHHS B CHHTYJISPHOMY BUXOPI pO3PUBHOI 0COBJIMBOCTI B HY.JII,
iHTerpasibHi XapaKTEePUCTUKU PyXy B HbOMY JAunosi (KiHermauuit MOMeEHT, iHTe-
rpajibHa BUTPATa) € OOMEKEHUMU BEJTUIHHAM.

Takum uuHOM, cunryjasiphuii Buxposuii aunosab (2.1) € ogun i3 dynpaven-
TaJbHUX PO3B’SI3KIB HEMIHINHUX PIBHIHD TiAPOINHAMIKH, 10 CTOITH Y PATY TAKUX
KJIACUTHUX OCOOJIUBOCTEN PIBHSAHDb MAaTEMaTUIHOI (DI3UKHU, STK MPOCTOPOBE J7Ke-
pemno (1/r), Buxpomxepeno Inr Ta inm., ge cami dbyHKOil € po3pusBHi B Hysi, a
iHTerpa/IbHI XapaKTepPUCTUKN PYXYy CepeIOBUINA /I HUX iCHYIOTH 1 € CKIHYeHHi.

Hacmpaszi Mu He 3HAEMO, IKUM € JIifiCHE CITiBBiIHOIIEHHST iIHTEHCUBHOCTEH pe-
TYJIIPHOTO 1 CHHTYIIPHOTO IWUTIOJIB Y pa3i YTBOPEHHS peaJbHINX KOCMITHUX BUXO-
piB 3 ycima Tproma gogankamu y (1.1). Baznaunmo jmie, mo i1 «CUHTYJIAPHO-
CTi» TpUCYTHS Yy Oi/IbIIOCTI cydacHUX acTpodi3ndHuX Teopiil yTBOpEeHHsT KOCMid-
HUX cuUCcTeM, 30Kpema y noHsaTti Besmkoro Bubyxy, Hanpukiiam: «3 TOYKEH 30Dy
MaremaTuku MoMeHT Bejukoro Bubyxy € Tum, 110 Ha3UBaE€TbCHd CHHIYJISIPHICTIO
abo 0cobuBiCcTIO. Y OKOJII TaKOl CHHTYISIPHOCTI KPUBUHA, TPOCTOPY-YACY TPSIMYE
1o neckinuennocti» [5]. IIpormryemo me kiacwka acrpodisuku k. Txunca,
AKni TOBOPUTH: «lIpumytienns, ke HACTIIHO BUHUKAE, TIOJIATAE B TOMY, IO T€H-
TPHU TYMAHHOCTEH MAIOTh XaPAaKTeP «CHHTY/ISIPHUX TOUOK». ¥ IINX TOYKAX MaTepPis
BTiKa€ y HAIIl CBIT 3 SIKOTOCH iHITIOTO i 30BCIM CTOPOHHBLOTO TIPOCTOPY. THM camMum
MEIIKAHITIO HAIMOTO CBITY CHHTYISPHI TOYKM YSIBJISIOTHCS MICISIMH, e MOCTIHO
HAPO/IKYEThCs MaTepisay [6].

Tomy Ha 4epsi gocaiazKenHs noBHOTO po3B’s3Ky (1.1), To6TO BUXPOBUX CTPYK-
TYp, 9Kl BiH MOPOKYe, Ta aHami3 BuauBy inrtencusHocTeil Cy, C3 peryasapHol ta
CUHTYJIAPHOI CKJIQJIOBUX HA CTPYKTYDH IEPBUHHUX BUXOPIB, II0 MOYKE MPUBECTH
3a METOIUKOI0 pobiT |7,8]| 10 yTOUHeHHS 3aKOHY ILJIAHETHUX BiJCTaHeil Ta iioro
KPAaITol BiIMOBITHOCTI eKCIEPUMEHTATLHUM JTAHWIM.
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