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ESTIMATION OF THE NON-GRAVITATIONAL EFFECTS ON THE CENTAURS ORBITS EVOLUTION

In this work the orbital evolution of some active Centaurs is considered for one thousand years with and without nongravitational accelerations. An impact
assessment of nongravitational effects on Centaurs' orbits is made. It is shown that a shift in the date of perihelion passage for Centaurs population objects
under consideration ranges from 1 second to 79 seconds for one orbit period and from 1 sec to 0.72 days for the entire period of integration (a thousand years).
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AcTpoHOoMuUueckasa ob6cepBaTopuss KneBckoro HauMoHanbHOro yHuBepcuteta umeHu Tapaca LLleB4yeHko

OLEHKA BNMUAHUA HETPABUTALIMOHHbIX 3P ®EKTOB HA 3BOJTIOLIMIO OPBUT KEHTABPOB

B po6oTte paccmoTpeHa opbutanbHas 3BOMOLMA HEKOTOPbIX aKTUBHbIX KEHTaBpPOB Ha OAHY ThICAYY NeT ¢ Y4ETOM M 6e3 yyeTa HerpaBUTaLMOHHBIX YCKO-
peHuit. MonyyeHa oLeHkKa BNMSHUA HerpaBUTaLMOHHbLIX 3pPeKToB Ha aBontoLuio opbuT KeHtaspos. MNMokasaHo, 4TO CMeLLeHne No AaTe NPOXOXAeHWs nepure-
nna AnNs paccMOTPEHHbIX 06bekToB nonynsaumn Kentaspos gocturaet ot 1 oo 79 cek 3a oguH o6opoT 1 ot 1 go 0,72 cyT. 3a BeCb Nepvoa UHTErpupoBaHus
(oKono Thics4M neT).
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PYX MPOBHUX TIN Y CTATUMHOMY FPABITALIIMHOMY MOJI COEPUYHO-CUMETPUYHOI
CKANAPHO-NOMbOBOI KOH®IFYPALII B 3ArAJNIbHIA TEOPII BIAHOCHOCTI

HocnidxeHo yacmkoei moy4Hi po3e'sa3ku cninbHOi cucmemu pieHsiHb EliHwumeliHa ma pieHsIHb CKaJIIPHO20 MoJisl 3 MiHIMalb-
HUM 38'A3KOM ma HeHyJIb08UM nomeHyianom camodii, ki onucyroms chepuyHO-cUMempPUYHi cmamuyHi KoHgiaypauii y eunao-
Ky acuMnmomu4Ho-MJI0CKO20 NMpocmopy-4acy 3a HasieHOCMi 20/10i cuHaynsspHocmi y yeHumpi. [ns yux po3e’'sa3kie npoaHasiso-
8aHO pyx Npob6HuUx min, wo e3aeModiromb MinbKu 2pasimauyiliHo. 3HalideHo yMoeu, 3a sIKux icHyromb He3e's3Hi o6nacmi cmil-
Kux Kosioeux opb6im. lMoka3aHo iCHyeaHHsI mpaeKkmopili 3 HYJIbO8UM KymoeuM MOMEHMOM, KOJIU YacmuHKu "3asucaromb” Ha
neeHili eidcmati eid yeHmpy.

1. Betyn Ta 6a3oBi cniBBigHOWeEHHA. CKanspHi Nonsi BAKOPUCTOBYIOTb B MOAENAX ANHAMIYHOT TEMHOI eHeprii, Ae IXHS
NPUCYTHICTb 3abe3neyvye BMPILLEHHS BiAOMMUX NPOGnemM ropMsoHTy Ta MIOLMHHOCTI (amB., Hanp., [1-3]). 3a3Bnyan BBaxa-
10Tb, WO Ui NONA BigirpaBanu BaXnNUBY porib Ha OYXe paHHiX cTafisx eBontouii BcecBiTy, ane B cydacHy enoxy ix BMfvB Ha
OyLoBY pPensTUBICTCbKNX acTpodi3nyHMX O0'eKTIB € HEXTOBHO ManuM. Pasom i3 Tum gobpe Bigomo, Lo HasiBHICTb Maroro
CKansipHoro nons B 3aranbHin Teopii BigHOCHOCTI (3TB) Moxe kapAnHanbHO MIHATM TOMOJOrYHY CTPYKTYpY NPOCTOpy-4acy
rpaBiTyto4oi KoHairypadii [3—5] — 3okpema, npu3BoaMTU A0 nosiBu ronoi cuHrynapHocTi (FC). BTim, ue He 3aBxau Moxe
OyTVM NMOMITHMM 3 TOYKWM 30pYy BigAaneHoro crnocrepiraya. lHaMkaTopom HasBHOCTI (b0 BiACYTHOCTI) edPeKTiB CKansipHOro
nons Moxe ByTu CTpykTypa po3noginy konosux opbit. 3okpema, y Bunagky poss'asky [4, 5] 3 6e3macoBmMM ckanspHUM no-
NIeM BMHUKaOTb 06M1acTi CTiKUX KOnoBmx opOiT, Wo He nepeTuHarTbea [6].

Mwn po3rnsigaemo Le NUTaHHS Ha MPUKNadi YacTKOBWMX PO3B'A3KIB CMifIlbHOI CUCTEMM PiBHsIHb EMHWITENHa Ta piBHSAHb
CKansipHoOro nonsi 3 HeHynbOBMM MOTeHLianoM caMogil, WO ONUCYITb CHEPUYHO-CUMETPUYHY CTaTUYHY KOHQirypauito 3
aCMMNTOTUYHO-NIIOCKUM NMPOCTOPOM-4aCOM Ta FOriok CUHIYNAPHICTIO y LeHTpi. OBroBopeHHs ronux cuHrynsipHocten y 3TB
Mae Tpusany ictopito. 3a rinotesoto NMeHpoy3sa C He BUHWMKaOTL B pearnbHUX acTpodisanyHnX cuctemax, ane us rinotesa
Hapasi He € Hi CTPOro JOBEeAEHOI0, aHi CMPOCTOBAHOLO (MB., Hanp., 06roBopeHHs y kKHuai [3]).

®yHKLiOHan Aii 3@ HAsSBHOCTI camMOrpaBiTyHO4Oro cKanspHoro nons ¢ €

S =S+ [d'x|ig| Bg%,m,v —V<¢)} : (1)

fe S;; — CTaHdapTHa rpasiTauinHa fist 3aranbHoi Teopii BigHOCHOCTI (amB., Hanp., [2, 3]), V(¢) —noTeHuian camopii ckans-

PHOro nons, sikui 6yae yTOYHEHO Hkye. MeTpuka CcTaTU4HOro chepmnyHO-CUMETPUYHONO NPOCTOpYy-4acy B "kBasirnobanb-
HUX" koopauHaTax [7,8] mae Burnsg

ds? = A(x)dt? —ﬁdxz —r2(x)(d0? + sin?(0)do?). 2)
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HeTpuBianbHi piBHAHHSA EMHWTENHa, Wo BUNnuesatoTh 3 (1) ANs METPUKK (2), MaloTb Takui BUTMSA:
2 2 2,2 2
i[%ﬁj: rv(9), d —r[@) —0, AZl _pdA_ (3)

dx \ dx 2 \dx dx? dx

[o unx piBHAHb MOXHa [0AATU PIBHAHHA ONS CKanspHOro nons, ane BOHO He € He3anexHuM. 3 piBHSAHb (3) Bunnuea-
I0Tb EKBiBaNEHTHI HAM CNiBBiAHOLUEHHSI
©2x'-C
A(x) = rP(x)[ —Zdx' @)
w 1(X)

2 d?r 1 A(.(drY d%) C-2xdr
o= *f\/—de‘Xfrz[ [?] d} = ®)

3Bigcu BUNMMBaE 0AvH 3 MeToAiB NOOYAOBM YAaCTKOBMX PO3B'A3kiB cuctemu (3) (omB., Hanp., [7]), SKUiA iHKONW Ha3MBalTb
"mMeTogom obepHeHoi 3apavi”. 3amicTb Toro, Wob6 Ans 3agaHoro noteHuiany V(¢) wykatm dyHkuii A(x),r(x),¢(x), moxHa

3agaTv ogHy 3 uMx yHKUin, Hanpuknag, r(x), i nigbupatn A(x),¢(x) Ta V(¢) . Y upomy pasi 3agada BMpILLYETLCS Y KBagpa-

fde C — cTana iHTerpyBaHHs,

Typax 3rigHo (4,5), npuyomy ABi 3anexHocTi (5) BuaHauaTh V(§) y napameTpuuHoMy Burnaai 3a ymosu r'd?r /dx? <0 . Len

niaxig 6yno BMKOPMCTaHO ANSA PO3B'A3aHHs pisHMX 3agad y 6aratbox poboTax [7-10].
2. Po3B'A3kM piBHAHb nona. [Noknagemo
N
r(x)= x{1 —(ﬁj
X

OueBngHo, 3a X > X, Maemo r >0, d?r/dx* <0, TOBTO BUKOHAHO YMOBW 3aCTOCOBHOCTI MeToaly obepHeHOi 3aaaui.

, N>1. (6)

Hac uikaBnsaTb po3B'A3kK, O ONUCYHOTb KOHQirypauito 3 macoto m >0, To6TO 3 aCMMMNTOTUKOIO HA BENMKMX BiACTaHSAX Bif
ueHTpy A(x)=1-2m/ x +O(x™"). 3a ponomoroio posknagy dopmynu (4) no x' otpumyemo C =6m . OBUNCIIEHHS iHTer-

/4()():|:1_[X0j :| {F|:4,2,1+2,[X0j :|_ C F 4 3’1+§,[X0j :|}’ (7)
X N N\ x 3x N N\ x
o fBIN=y T (x
o(x)== N arcsm{(xj

MoTeHujan V(x) oTpMMyemo npsiMoto niacTaHoBKow yHKUin A(x),r(x) B (5), a notim V() 3a sonomororo hopmynu

. N —2IN
x=x0{sm(¢ 8(N—1)J} :

[ani 3ocepeanMocst Ha KOHirypauisix 3 rofiold CUHIYNAPHICTIO Y LEHTPI X = X, , AKa, 3rigHo 3 [12], mae micue 3a ymoBM

panis B (4,5) nae 3a x > X,

(8)

2x, > C . 3 ypaxyBaHHaM (4) Ta aBHoro Burnady dyHkuii r(x) (6) MaeMo Taky acUMNTOTUKY B OKOMi X,
2(%,—-3m) 1
3N r(x)’
TaKMM YMHOM, LA (DYHKLS CroyaTKy cnagae, a npy X — oo 3poctae. ToMy BoHa 060B'A3KOBO Mae TOYKy MiHiMyMy. Mox-
Ha nokasatu, Wwo V(¢) = -, ¢ — my/2(1—1/N) , To6TO noTeHuian ckansapHOro nons € HeOBMEXEHUM 3HU3Y. 3ayBaKMMO,

Lo noTeHUianwu, siki He € 40AaTHO BU3HAYEHUMU, BXe AaBHO He € eK30TUKOoto Y kocmonorii [7,11].
3. TpaekTopii pyxy NpoOHUX Tin. Y BUNaaky MeTpukn (2) cTaHAapTHUIA po3rnsag iHTerpanis pyxy NnpoOHUX Tin Ans reo-
OE3UYHNX Y CHEPUYHO-CUMETPUYHOMY NpOCTOpi-4aci

A(X)(dtj Py rZ(X)[%}L, 0=m/2

A(x)= X X, (9)

d
(T — KaHOHIYHUIA MapaMeTp Ha Yacono4ibHUX reoAe3NYHUX) Ta iHTerpany HopMyBaHHS MPUBOAUTL A0 PIBHSIHHS MEPLLOTO NOPSAKY
2
ax
[*J = pi =Vop(X), (10)
dz

sike hopmarnbHO Mae BUL PIBHAHHA PyXy HEpPensaTUBICTCbKOI YaCTUHKW Y noni 3 eddeKTMBHUM noTeHuianom V. =aV, +V,,

ge o=12,

V,(x

_AX) TX 3'” dx', V,(x)=A(x). (11)

r?(x)
Minimymun noTteHuiany V., npu geskvx dikcoBaHux o BiAnoBigaloTb CTiKAM KOMOBUM Op6iTaM 3 BiAMOBiAHWMM 3HayeH-

HSIM KyTOBOTO MOMEHTY L , @ MakCMMyMu — HECTIiKUM KONoBWM opbiTaM, Lo € FPaHNYHUMK LMKNaMmn Ansi TpaekTopin npob-
HUX Tin. Y Touui MiHiMymy
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aV/+V,=0 (12)
OuesungHo dV,/dx <0, Togi ik 3HaK dV, / dx 3MiHIOETbCA 3 Bif'€eMHOro Ha fodaTHuin. 3a Benuknx x, A(x)~=1-2m/x,
V,(x)~1/ x>, Tomy BHecok V, B V,, nepesaxac 3a byob-akux o i dV,,/dx>0. Hasnaku, 3a X — X, Maemo

dV,, /dx <0, Tomy xoua 6 oavH MiHiMyM V. 3aBXau iCHye.
MpoaHaniayemo, konv MOXnMBa NosiBa OAATKOBUX MiHIMyMiB. BidypkauinHum napameTpom € o . Y Touui Gidypkauii

aV,"+V,”=0. (13)
3 (12), (13) BuaHO, WO OGidypKauifiHi 3HaYeHHs o =1 (SKWO BOHWM €) MalTb BM3HA4YaTUCA 3 OPMYNM
a=-V,(x,)/V/(x,), e X, €Hynem dyHkuii
H(x)=V,"(x)-V," (x)V;(x)! V,(x) abo, 3 ypaxyBaHHsM (4),

H(x) = 2{r"(x)+ ﬂz(X)}A(x)— rZ?x) +[r(x)r'(x)A(x)-1H8r'<X)(x—3m)— 2 } (14)

r(x)  r3(x) x—-3m r3(x) r?(x)

3anexHo Bif KinbKOCTi HyNiB Liei (pyHKLiT MOXHa 3pobUTN BUCHOBOK MpO iCHYBaHHS 40AaTKOBMX MiHIMyMiB V,,
4N x, -3m
MNpn x — x, Maemo acMMMTOTUKY, 3 ypaxyBaHHsM (9) Ta (6), H(x) = —?% .
re(x

Mpn x - o Maemo H(x) = Z—T MpuHanmHi, oanH HynNb H(X) 3aBXau iCHyE, OCKINbKM LS PyHKUiS 3MiHIoe 3HaK. Hanpu-
X

knag, npu x, =1, C =1 gopatkosi ABa Hyni 3'aBnsiioTbes, konu N ctae 6inblunmM npubnuaHo 4.6; Le € HeobxigHoto (ane He

[A0CTaTHLOIO) 03HAKOK MOXMMBOCTI NOSIBU A0AATKOBUX MiHIMYMIiB noTeHuiany V., 3a geskux o = [? . BignoBigHo, BUHWKa-

I0Tb HE3B'A3HI 00NAacTi CTiNKMX KONoBUX OpbIT.
3okpema, ans N =5, x, =1,C =1 maemo obnacTb 3Ha4eHb KyToBOro MomeHTy L € (0.804,0.821), konu BUHMKaIOTb

ABa MiHiMymun noTeHuianis. [pu HenepepBHil 3MiHi KyTOBOro MOMeHTy B obnacti 0 <[<0.821 matoTb Mmicue MiHimymn V..,
Lo BiAgNOBiAaloTb konosum opbitam 3 pagiycamun  x €[1.094,1.757) . MNpwn L > 0.804 maemo 3B'a3Hy ob6nactb konosux opoit
3 pagiycammn x € (2.393,). lMpuknagn V,,(x) Ta noxigHux DV,,(x)=dV,, /dx nokasaHo Ha Puc.1. AHanoriuHi He3B'a3Hi
obnacTi konosux opbiT maemo npu N =6, L (0.771,0.854) ta npu iHwnx L 1a N >4.6. Ak 6yno BigsHayeHo, A(x) 3aB-
XOn mMae MiHiMym (a sHaunTtb iV, npn L =0), ue 03Havae icHyBaHHS TPaEKTOPIN i3 "3aBMCaHHAM", KON YacTUHKa y noni
LEeHTPY MOXe 3HaXoAMTUCS Y CTaHi CMOKOIO 3 HYNIbOBUM KYTOBMM MOMEHTOM.

0,96
0,01+ .
_ R
é“\.
nY —
=
0,95 % 0,00
>
[m)
0,94 : ; T ; , 0,01 . . ‘ :
9 2 3 4 5 6 1 2 3 4 5
X X

Puc. 1. 'pacbikn noteHuianis Ve,,(x)(niBopyq) Ta iX NoxXigHUX (NpaBopy4) Ans ABOX KPUTUYHMX 3HaYeHb L Ta npuknag npomix-

Horo 3HayeHHs L =0.81, Ae € ABa MiHiMymu echeKTUBHOro noTeHuiany (x, =1,C=1N=5)

4. O6roBopeHHsA. PesynbTatn AaHoi poboTu MiATBEPOXKYOTb, WO 38 HASBHOCTI CKanspHOro nomns MoXyTb BUHUKaTK obna-
CTi CTilikmMXx KONoBux opbiT, siki He NnepeTuHatTbes. Lia obcTtaBuHa Bneplie 6yna BusineHa ans 6e3macoBoro ckansipHoro nons
3 MiHiManbHUM 3B'si3koM 6e3 camogii [6]. Y gaHii poboTi aHanoriyHi pe3ynbTaT noka3aHo Ans CiM'l YaCcTKOBUX pPO3B'A3KiB Cri-
NbHOI cUcTeMM piBHAHL EMHWTEMHa Ta ckanspHOro nomnsi 3 HEHyNbOBWM MOTEHLanNoM 3a HasiBHOCTI FOfol CUHIYNSAPHOCTI Y
LIEHTpIi. 3a3Ha4yMmo, Lo TYT NPUCYTHI BUNALKM 3aBUCAHHSI YACTMHOK 3 HYNbOBUM KyTOBUM MOMEHTOM. CyTTEBO BiA3HAYMTK, LLO
noTeHUian ckansipHoro nomnsi € HeOOMEXeHUM 3HWU3Y, NMPUYOMY PO3rMsSiAYBaHUA BUNALOK, KOMU iCHYE rona CUHIYNSPHICTb Y
LIEHTPI KOHirypalii, He cynepeunTb BidOMMM Teopemam Mnpo "BiACYTHICTb BONOCCA" B OKOMi YOPHOI Aipw.

HasBHiCTb BMLLIEONMCaHOT CTPYKTYPU KONoBmx opbiT Moxe cryryBaTtu Ans Toro, Wob ekcnepumeHTansHo nigreepanTty abo
BiAKMHYTM MEBHI CKaNsApHO-NONbOBI MoAeni AMHAMIYHOI TEMHOI eHeprii, siki 6a3yloTbca Ha NoAidHNX abo aHaNoriyHMX pPo3B'a3-
kax. Lle moxxe 6yTn 3pobrneHo Ha OCHOBI AaHUX criocTepexeHb hriyopecLeHTHMX MiHin 3anisa, a came niHi Fe Ko, Aki cnocte-
piraloTb B aKTUBHUX ranakTuyHux sapax [13—15]. dopma umx ninin gae uiHHy iHbopmalilo Npo XxapakTep rpasiTauinHOro norns
Ta napameTpu pyxy peyoBMHMU, LLO iX BUNPOMIHIOE. HasBHICTb pe4YOBMHIN Ha Pi3HUX pagiycax, KOnu po3nogin CTiKMX KONOBUX
opbiT yTBOpPIOE HE3B'A3aHi obnacTi, Nnpu3sene 0o Aedopmaldii niHin Fe Ko, cTyniHb sIKOI 3anexaTtnme Big KOHUEHTpaLii peyo-
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BMHU Y LMX obracTsx; npuyomy dopmMa niHii MoXxe ByTu CXOXOK Ha BUNAZoK, KONW, Hanpuknaza, BUNPOMIHIOITL [ABa Hesare-
XHi akpeuinHi auckun 6ina pisHux ob'ekTiB. MNoaibHa dopma niHi AINCHO cnocTepiranacs y AesknX PEeHTreHIBCbKMX CrieKTpax
aktTnBHuX saep [16, 17]. BTim, aBTopmn Aaneki Big Toro, Wo6 BBaXKaTy NOSACHEHHS 3a Y4acTo CKansapHOro nons Hambinbw npu-
MNHSITHAM, OCKINIbKM € MEHLL eK30TWYHI i BinbLu peanicTuyni mogeni hopmyBaHHS NiHin [17]. TUM He MeHLL, peTenbHUA po3rnsag
rpaBiTYOUMX KOHQirypaLin 3i cKanspHUM NoneM y 3a3HayeHOMY BULLE KOHTEKCTI TaKOX 3aciyroBye Ha yBsary.

My6nikauis MicTUTb pes3ynbTaTM JOCHiOXeHb, NPOBEAEHWX MpU 4YacTKoBiM niaTpumui [epxaBHoro coHay dyHaa-
MeHTanbHUX JocrniaXeHb 3a npoektoMm $©64/45-2016.
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TEST BODY MOTION IN GRAVITATIONAL FIELD OF A SPHERICALLY SYMMETRICAL CONFIGURATION
WITH SCALAR FIELD IN GENERAL RELATIVITY

We study exact special solutions of the joint system of Einstein equations and scalar field equations with a non-zero self-interaction potential,
which describe spherically symmetric static configurations. The space-time is asymptotically flat with a naked singularity at the center. The test
body motion is analyzed; we found conditions for existence of non-connected regions of stable circular orbits. We show the existence of static
trajectories of particles that hang above the configuration.

B. WU. XXpaHoB, A-p ¢m3.-maT. Hayk, npod.

ActpoHoMuueckasa obcepBaTopus

KueBckoro HauuoHansHoro yHuBepcuteta umeHmn Tapaca LlleByeHko,
A. C. Ctawko, ctyaeHT chmusnyeckoro cakynbreta

KueBckuit HauMoHanbLHbLIN YyHMBepcuTeT UMeHn Tapaca LLleB4yeHko

ABWXKEHWE NPOBHbLIX TEN B CTATUMECKOM NrPABUTALINOHHOM MOJE COEPUYECKU-CUMMETPUYHOM
CKANAPHO-NONEBOU KOH®UT'YPALIUU B OBLLEN TEOPUU OTHOCUTENIBHOCTH

N3yyeHbl YacmHble MoYHbIe peweHuUs CoOBMeCcmHoL cucmeMbl ypasHeHull liHWmMelHa U ypasHeHull CKassipHO20 MoJisi C HeHyneabiM MomeHyuasioMm
camodelicmeusi, onucbklearoujue cghepuyecKu-cuMempuyHble cmamuyeckue KoHgpu2ypayuu e cJiy4ae acuMimomuy4ecKu-rniiocKo20 MpocmpaHcma-
8pemMeHU ¢ 20J10li CUH2YTIIPHOCMLIO 8 ueHmpe. [ amux peweHull npoaHau3upoeaHo deuxeHue NPO6HbLIX meJsi, Komopbie 83aumModelicmeyrom MmoJsibKO
2pasumayuoHHo. HatideHb! ycrosusi, koeda cyujecmayrom Hecesi3Hble obsiacmu ycmoli4usbix Kpyaosux opbum npobHbix mern. [lokaszaHo cyujecmeosa-
Hue mg puli ¢ Hyrs IM y2I108bIM MOMEHIMOM, Ko20a Yacmuybl "3asucarom” Ha ornpedesieHHOM paccmosiHUU Om yeHmpa.

YOK 524.8
C. NapHoBcbkUM, A-p. hu3.-maT. Hayk
AcTpoHoMiyHa o6cepBaTopifi KWiBcbkoro HauioHanbHOro yHiBepcuteTty
iMmeHi Tapaca LLleB4eHka

BMJIMB BJIM3bKUX ATPAKTOPIB HA BENIMKOMACLUTABHI NEKYINAPHI PYXU FAJIAKTUK

Po3paxoeaHo ensiueu oKpemMux ampakmopie Ha MyJibmurnosibHy Modesib KOJIeKmMuUeHUX pyxie 2anakmuk. BusedeHo ¢hopmy-
U, W0 meopemu4Ho A0360JISIIOMb OMPUMy8amu Macu ma foJIOKeHHsI ampaKkmopie pa3oMm 3 napamempamMu MyJlbMUNosbHOI
modesti. Ane Ha cy4acHoOMYy pieHi mMo4YHOCMi OUiHKU NeKynspHUX weudKkocmell 2aJlaKmuk Uye we HeMOXJ/1ugo.

BcTtyn. B kocmonorii Mn BBaXkaemo, Lo BcecBiT € ogHopiaHMM Ta i3oTponHum. Arne Ha maclTtabax mMeHwmx 3a 200—
300h™" Mnik BiH [OCTaTHbO HEOAHOPIAHWUIA. € Micus 3i 36inNbLIEHO rYCTUHOW MaTepii, Hanpuknag HaaCKyNYeHHs ranakTuk, €
nyctotn abo Bonam, e ryctuHa maTepii 3Ha4HO MeHLUa 3a cepedHto (POHOBY ryCTUHY 0. Pi3HMUS ryCTMHM O xapakTepusye

BiAXMNEHHS IYCTUHU Y NEBHOMY Micli p(r') Bif cepeaHboi Ta [opiBHIoE
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