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In the paper a mathematical model of conjugate heat transfer in the “homogeneous mountain —
spherical cavity with heat source” is justified, formulated, and studied in order to predict the emergency
temperature dynamics in the cavity. The system of heat-conduction boundary problems is solved by
approximate and numerical methods.
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KPUTEPIH CKIHYEHHOCTI A -TAIIY AHAJITHYHUAX B MMPOKOJIEHIN
IJIOIUHI @ YHKIIN

OTpuMaHO KpHTepili CKiHueHHOCTI A -TWIy aHamiTM4YHOi B TpokoneHiit mwromusi ¢ynkmii f B
TepMiHax KoedimientiB @Dyp’e morapudma ii mMomynas y BUNAAKY OOMEKEHHS Ha 3pOCTAaHHS
nBonapamerpudHoi xapakrepuctuku 1 (S, 1, ).

Kurouosi ciioBa: ananitiuuna GyHKIis, 1BO3B’ A3Ha 00J1acTh, XapakTepucTuka HeBanmiHHU

Beryn

B xnacuuniit Teopii minux ta MepoMophHUX (YHKIIH 3pOCTaHHS MAaKCUMyMa MOIYJIs
(GyHKIIT MOPIBHIOETHCS 31 CTENEHEBUMH a00 OJIM3bKUMM 0 HUX (YHKIIIMH TUIy I’ M ne
p(r) — yrounenuii mopsimok. B 60-x pokax munysoro croxirrs JI. PyGen ta B. Teitnop
po3BuHYIU MeTon psaniB Dyp’e, skuil AO3BOJIMB BHBYATH KJIACH LUIUX Ta MEepOMOpP(HUX
GyHKIIA 3 OOMEKEHHSMH Ha 3pOCTaHHS, IO 3aJal0ThCA JTOBUILHUMH JIOJATHHUMH,
HETICPEPBHUMH, 3pOCTalounMu, HeoOMekenumu (yukiismu A(r). Taki dynaxmii A(r)
HA3UBAIOTHCS (PYHKITISIMU 3pOCTAHHS.

3HauHa yacTHHA 3aJa4 TeOopil pO3NOJLTY 3HAUEHb NMOTpeOye BUBUEHHS BIACTUBOCTEH
MepoMophHUX (QYHKIIIN y 1BO3B’I3HUX 00nacTsaX. Bigzomo, 110 kKoxHa JBO3B’sI3HA 00JIACTh
KOH(OPMHO €KBIBAJCHTHA JACSIKOMY KUIBIIO, MPOKOJEHOMY KPYTrOBI YW TPOKOJICHIN
wiomuHi. [Ipu mnepenecenni teopii HeBauminam MepomopdHi (yHKIIT B KiJbl,
MIPOKOJICHI IJIOLIMHI YU IPOKOJIEHOMY Kpy31 HallHOBIIMMH € miaxoau A. Konapatioka, A.
Xpuctisunna Tta I. Kmanoscbkoro. 3okpema, A. KonzapaTiok BBIiB JBONapaMETpPUUHY
xapaktepuctuky 1 (S,r, f) s ¢yskiii MmepoMopdHHX y BHIIE3ragaHux o0JacTAX Ta
MOIIMPHUB IO XapaKTEPUCTUKY Ha cyOrapmoniiiHi ¢yHkiii [1]. B [2] oTrpumano kputepiit
CKIHYEHHOCTI A-TWUIy aHaJITHYHOI B TIPOKOJCHIH TUTOMMHI (QYHKIII B TepMiHax
koe(imientie Dyp’e norapudma mMoayns i€l QyHKIIT y BUMAIKY, KOJIM OOMEKEHHS Ha
3pOCTaHHs OJJHOIIApaMETPUYHOT XapakTepucTuku 1,(r, f) 3amaerbes GyHKIi€0 3pocTaHHsA
A(r).

B nawiii poGOTi OTpEMaHO KPUTEPii CKIHYEHHOCTI A -TUIY aHAJIITHYHOI B IPOKOJICHIH
wionuHi  QyHKUIi y BHUINAgKy OOMEXEHHS Ha 3pOCTaHHsA 11 JBONapaMeTpUYHOI
xapakrepuctuku T (S,r, f).

O3HaYeHHHA TA MO3HAYCHHS

Hexaii f —mepomopdna dynkitist B mpokoneniit mmommai A={z:0<|z|<+o0}.
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Hexaii t, >0 — noBineHe dikcoBane uncio. Busnaunmo ¢yukuiro N(t, f) mHacTymunm
YHHOM:

n(t, f)—n(t,, f)=x((t,,t]), t>t, n(t, f)—n(t, f)=x((tt]), t<t,
ne suaueHns N(ty, f) Bubpano nosimsno, wu((e,Bl)= >, 1, {b i} — mocmi-noBHICTH

a<p.|<p
j
noociB Gyskiii f 3 BpaxyBaHHsAM TX KpaTHOCTEH.
Hexan
1 tn(t,f n(t, f
N(s,r, )= j (t )dt j (t )dt 0<s<1,1<r<+om,

logri t logs: t
3ayBaxkumo, mo 3miHa ¢yskmii N(t, f) wa cramy He 3miHIO€ 3HaueHHSA (YHKII
N(s,r, f). Tomy He 3mMeHuIyrO4YM 3aranbHOCTI MOXKeMo BBaxkatH, mo t, =1, n(t,, f)=0.
JIBonapameTpuuHa xapakrepuctuka 1 (S,r, f) BU3HaYa€ThCS HACTYITHUM YHHOM

TG £)=——m(r, ) =——m(s, /)= = — 1 |m@ )+
logr log s logr logs
+N(s,r, f), 0<s<1,1<r <+on,

Aac

2z )
mit, f)=$ [ log™ | f (te'*)|do.
0

Joseneno [1], mo dynkis log(1/s)log rT (s,r, f) — Heix’emua, 3pocraroua i omykiia
BiZTHOCHO Jstorapudma 3minnoi I >1. Sk dyHKIis 3MIHHOT S, BOHAa HEBiJl'€MHa, 3pOCTarya,
xoiu S cranae B inrepsaii (0,1), omykia BigaocHo log(1/s).

Osnavennst 1. Dyuxyiro 0eox sminnux A(r,t) eusmaueny na mHodMCUHI
[1,4+00) x[1,40), 6ydemo nazueamu ¢ynxyicio spocmanns, sxuwo A(r,t) — dodammua,
HeoOMedicend, Henepepend, HeCnaoHa YHKYIS KOHCHOI 3MIHHOI.

[To3naunmo

T°(s,r, f)=log(1/s)logrT(s,r,f), 0<s<1,r>1,

N“(s,r,1/f) = Iog(l/s)jn(t ) gt~ tog r j”(t’t”f)dt, 0<s<1r>1.

S

Yepes ¢, (r, ) noznagatumemo koedimientn Oyp’e ¢pynxuii log | f (re'?)],
2r )
C(r, f)= ZL Ie_'kg log| f (re'?)|dO, keZ, 0<r<+m.
T o

Osnauennsn 2. Hexau A(7,t) — ¢pynxyia spocmanns, t(2) — ananimuuna ¢pynxyin 6
A. Ckaoicemo, wo T € ¢ynryicro cxinuennozo A-muny, axuo

T (s,r, f)SBﬂ(E,DrJ
S

s neskux cranux B,C,D Ta mig Beix S, I takux, mo 0<s<1, r>1.
[Toznaummo A, (A) — xnac aHamitnuHux B A QyHKii cKiHueHHOTO A -THITY.

JlonoMiskHi TBepAKEeHHA Ta pe3yabTaTH

Hexaii f — mepomopdna y npokoseniii miomuni A ¢yuxuis. Yepes Z(f), W(T),
MO3HAYMMO ITOCIIIOBHOCTI HYJIB Ta MOMOCiB GyHKmii f BigmoBigHO, 1e KOKEH HYyIb Y1
TMOJIIOC Paxy€eThCsl BIAMOBIIHO 10 HOTO KPaTHOCTI.
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Ham 3nagoOnsateest pesynbratd 3 [2], chOpMyiabOBaHI y BHIAJKY MPOKOJEHOT
TUTOIIMHH.

Yepes A" nosmaummo A Oe3 imreppamie {z=7a,r>1}, sxmo |a[>1 rta
{z=1,0<7 <1}, sxmo |a|<l, ne a npobirae MHOXHHY HyJiB Ta mojrociB Gynkmii f .
T={z:|z]F1}.

Jlema A.([2, c.12]) Hexaii ¢ynxyin T mepomopprna ¢ A={z:0<|z|<+o0},

f(z)#0,00, zeT. Tooi ona 6ydv-axozo 3amxnenozo winaxy y 6 A*, y(0)=1, icuye

= i mdz e Z maxe, wo ona gynxyii §(z) =2 (2) suxonyemves
27 Ly T(2)
fg(ndz=0
2 9(2)

Teopema A.([2, c.60]) Hexau f — giominna 6io momoosicnoz2o nyns, mepomopua 6
{z:0<|z|<+o0} pynryin, Z(f)={a,}, W(f)={b,}. Hexaii {e}

susHauaromvcs 3 pisnocmeii Ko, = B, ,, kK € Z\{0}, oe

mzfﬂﬂ”Z : - s

f (Z) kez la, 1 Z— aﬂ b1 L — bv

f 6 oesaxomy okoni oounuunozo xona. Tooi

k — K ko /= K
-t 2 (05 2 [ B)

k
1 — 1 — \k 1 k
c(/r, f)==(ar “+ar*)+— ra,) —| — 1 ~w (1
K 2k 2k1/f<|za,:,|<1 ( ’) ra, _EU |Zb| (I‘bv) ar it
rsvsl v

— PO3BUHEHHS 102APUPMIYHHOT NOXIOHOT PYHKYIT

ne ke Z\{0}, 1<r < +oo0.

Hexan
2r .
It F)=—= [ log| f (te'”) |d6,0<t < +oc
27

CrnpaBe/uiMBa HACTYITHA PIBHICTB, siKa € MEBHUM aHaioroMm ¢opmyiu HMencena ([1],

[4])

L |(r,f)——1 I(s, f)— 11 1(1,f)=

log r log s logr logs
— 1 J‘n(tvllf)_n(t’f)dt+ 1 In(t’llf)_n(t’f)dt O<S<1,r>1- (2)
logrs t log s ; t

3Ba)karo4u Ha Te, 110
I(t, f)=m(t, f)—m(t,1/f), t>0,
OJIEPIKIMO
T(s,r, f)=T(s,r,1/f), 0<s<l, 1<r<+om,
OcHoOBHI pe3ybTaTH
Teopema 1. Sxwo f — mepomopna pynxyis 6 A={z:0<|z|<+oc}, mo
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liminf T(s,r, f) <+oo. 3)

TOZi 1 TiIbKH Toi, Ko f — pamionansHa.
Hosenennst: Skmo f(z) — paumionanbHa QyHKIIS, TO TBEPIKEHHS TEOPEMH
BUIUIMBAE 3 PIBHOCTI
T(s,r, fy=10 0 TG 1) —[ 1 1 jT(l, ),
logr log(1/s) \log(1/s) logr
ne T(r,f) — kmacuuna xapakrepuctuka HeBaHIiHHM Ta BIACTUBOCTEM XapaKTEPUCTUKU
T(z, f) paumionambaoOl GYyHKIIIT.

Skmio BUKOHYyeThCA (3), TO icHye mocinoBHicTs (S, I;) —> (0,+00) Taxa, mo
Jr- n(t, f)
t

1

dt<Clogr, r=r, — +oo,

1 J—
j—”(tt’ ") dt < clog(1ss), s= s;—~>0 (C=const).

3Bigcu BummBae, mo f(zZ) mae ckindeHHy KinbKicTh mosrocis. J{iiCHO, MO3HAYMMO
p=[C]. Ilponymepyemo momocu ¢yukuii f B {2:0<|z|<1} B mopsaky cnamanss

BeJTMYUH X MoyiB. SIkmio icuye P +1-i nomoc b, , T
byl
1 p+1 _ b
j—”(tt’ Dot | —”(tt’ 1) gt (p+1)log 2ot =
S

S S

=(p+1)|og|bp+1|+(p+1—C)Iog%+CIog%>CIog%, s=s,—>0,()> Jo)

[0 TPHBOAUTH JIO MPOTHPiuus. AHANOTIYHO MOBOAMTHCs, mo f(Z) mae ckinueHHy
KinbKkicTh momociB B {Z:1<|z|<+o0.}. Ockineku T(S,r,1/f)=T(s,r,f), 7o f B A mae
CKIHYEHHY KIJIbKICTb HYJIIB.

Hexaii h(z) — pamionansHa (QyHKITsI, HyJTi Ta MOJIOCH SIKOI CITIBIIAat0Th 3 HYJISIMH Ta
nomocamMu  ¢yskmii f 3 BpaxyBaHHsM  KparHocTeil. PosrisHeMo  (yHKIIIO
9(z)=f(2)/h(z), sxa we wmae wi wHymB HI nomociB B A. Ockinbkn
T(s,r,h)=0(1),r -+, s —0, T0 3 BractusocTi ([1])

1 1
T(s,r, f,-£.)<T(s,r, f)+T(s,r, f @) ,
( 1+ 1) ( D+T( 2)+ (IOg(l/S)—i_IOgrj
OTPUMAEMO
liminf T(s,r,g) < +ox.

s—0
r—+o0

3a nemoro A icHye take Ne€Z, mo B A Bu3HauyeHa oxHo3HauyHa Bitka 109 G(2), ne

G(z) =z7"g(z) . PosrisHemo po3BuHeHHs B paz Jlopana

logG(z) =D o, 7"

kez

Hexaii z = pe'?, p >1. Toxi

1 - _
log | G(2) = YRe(er,2) = Y (a1, 2" tanz)= %z(akpk raap™)e".

kez kez kez
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3Biacu
o 2r ) )
1(ozk,ok +taxp )= 1 I log |G(0e"”)|e™do, keZ
2 2r 0

OckKiJIbKHA

[log [G(2) lI<log [ g(2) [|+|n][log [ z I,
1 2 i
2Illoglg(pe )|ld& 1
7 o <2T(s,p,9) + +
log p log(1/s) logp

j-z—Illoglg(e”)llde,
T o

TO
a.p +axp™ =0(og p), p= r, — +oo,
3Bizcu BumumBae, mo «, =0,k >0. AmnanoriuHo, po3misparoun Z = peia, o<1,
nerko mokasatu, mo «, =0,k <0. Omke, G(z) — ToToxuo crana, g(z)=cz", ne ceC.
Takum ynroMm Mu goBenu, mo f(Z) — pamionanbHa.

Teopema 2. Hexau f(z) — ananimuuna pynxyias ¢ A. Hacmynni meepoicen-ns
eKGI6ANICHMHL:

1) feAy(A);
2) |c (r, f)|log(1/s)+]|c,.(s, f)|logr< Bﬂ,(%, Dl’j s nesikux crtanmux B,C,D Ta

i Beix S, takux, mo 0<s<1,1<r<+4oo, Kk e”Z.

BA(C : Dr}
3) |c (r, f)|log(1/s)+]|c, (s, f)|log rS|kS|—l s aeskux cramux B,C,D ta
+

s Beix S, takux, mo 0<s<1,1<r<+oo,keZ.
JloBeaeHHs: 3 OTJISATY Ha  Te, 10 T(s,r, f)=T(s,r,1/) Ta
[In X|=In"X+In"(1/x), x>0, maemo
|c, (r, f)[log(1/s)+]|c, (s, f)||ogr<

log r 2

 log(1s)f J log (st o+ 22" jlloglf(se'g)lldé"
2

=2log(1/s)logr T(s,r, f)+(log r+|og(1/s))-2i [ llog| f(e')Ide.
T o

3BijicH, 3 OISy Ha TBEPIKEHHS TeopeMu | Ta Ha Te, M0 y Bumaaky, ko f(z) —
parioHaiibHa PyHKIIIS, TO
T (s,r, f)=log(1/s)T(r, f)+(T(s,f)—T(, f))logr—log(1/s)T(L, f)=
=qlogrlog(1/s) +O(log r +log(1/s)), s—>0,r >, (gq>0),

MaeEMO
|c, (r, f)|log(1/s)+]|c, (s, f)||ogr<B/1(C Drj

st gesikux cramux B,,C;, Dy, 0<s<1, r>1,keZ
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Hexaii teniep BukoHyetbest 2). Ockinbku C_ (r, f) = ck(r, f), To KoCHTb po3rIsHYTH
Bunaok, kojau K e N. Jlinst K € N, 3 ornisiiny Ha piBHicTb (1), Maemo

k
c (2r, ) 1— 1 1) 1 r 1 ) 2 2 )
——————-cqrnf)==a«| &———— |[+= — | += | -= =1.
2k () 24 2%@2r)%  rk 2|<,<|§SZr a, 2k1<§<,(r] 2k1<§|<2r[2rj
u

3BiCcH
lc.(r, f)|<|ak|+2k[ 1+ Y 1]+2 lc.(2r, )]+ (4)
r< \a | 2r 1<\a |<r
2" 1 n(2r,1f) 2 “
+ o 1<|az|<2r1_ Lo |+27 e (2r, f) |+ o n(2r,1/f).
Amnanoriuto, B3sBuid B popmyii (1) 1/r =S, orpumaemo
k
6. (s, F) [ % o, |+2* [c.(s/2, F) |- ”(Slzzkllf) 2 n(s/2,1/F). (5)

Posrisgaemo

N (er, sfe, 1/f ) = Iog(e/s)j e, 1’ ) i 1o (er)j”(t’tlﬁ)dtz

sle

n(t,l/f)
t

> (L+log(Ls))] dt—(1+log ) | n(t’tl/f)dt >
r sle

>n(r,1/f)log(1/s)—n(s,1/f)logr.
Toni, 3 (4) Ta (5), micas HECKIATHUX €IEeMEHTApHUX IMEPETBOPEHb, MATUMEMO IS

keN
(1, £)log(Ls)+ | c, (s, ) logr < 5<|ak I+, Dlog(Ls) + log r)+

+2—k('°9(1/5) I, (2r, f)||og(2/s)+ r-|ck(s/2,f)||092rj+

(2/s)
1 Y log(1/s) logr
—\l+27" | —=——=-n(2r,1/f ) log(2/s) — -n(s/2,1/f )log 2r |<
+2k( i Xlog(Z/s) n(er.1kg(2k) log 2r n(s )log rj

—k
< ;(Wk |+|a_ (log(1/s) +log r)+27* BA(ZSC,ZDrj+ 1+2i N*(2er,s/(2e),1/ f). (6)

3 piBHOCTI (2) MaemMo
N (2er,s/(2e),1/) <log(2e/s)| I (2er, f)|+
+log(2er) | 1(s/(2e), f)|+(log(2e/s) +log(2er))| 1(1, ) |< (7)
<|c,(2er, f)|log(2e/s)+]|c,(s/2e, f)|log(2er) + (log(2e/s) +log(2er))|c, (1, f)].
3ayBaxxumo, mo ko (yskiis f(z) mae xoua 6 oxuH Hyab B A TO BHKOHYETHCS
HEPIBHICTh
log(1/s) +logr < N*(s/C",D’r,1/f ) —b(log(C’/s) +log(Dr)), (b>0)
g pesxkux popataux cramux C7, D™ ta Beix S, r takmx, mo 0<s<1,r>1. JiiicHo,
Hexail, nanpukian, f(z) mae myni B obmacti {z:z|>1} i z=a,|a|>1 — naiimenmmii 3a
moyieM Hyis Gyukmiit f(z) B wiit o6macri. Toxi
N*(s/(e”** |a|),e*"* |a]|r,1/f ) —b(log((e** |a|)/s) +log(e*™ |a]|r)) >
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e2b+1

>log((e* al)s) |

lal
> log((e*™ |al)/s) log(e*"r) —b(log((e*** |a|)/s) +
+log(e**]alr))=>log(1/s) +logr.
3Bixcy, 3 2) ta (7) orpuMyeMo, 110 iCHYIOTh JoaatHi crani B,,C,, D, Taki, mo

lajr
n(t,l/f ) dt — b(log((e2b+l |a |)/S) + Iog(eZb+l |a | r)) >

log(1/s)+logr<B, /{C D r) O<s<l,r>1.

Ockineku o, =0O(1/ |k |),|k >+ ([2]), T0 3 (6) Ta (7) MU OTPUMYEMO TBEPIHKEHHS
3) Teopemu.
V Bunanky, konu f(z) ue mae nynis 8 A
lc.(r, ) ]log(Ls)+|c, (s, ) [log ¥ z;| ar 11| | 4log (Us) + 21419~ 1019 g (8
Posrnsaemo ¢yHKITIO
p(x) =ax“ —bx ™  —k(a+b)logx,a>b,k >1, x>1.
kb (a+b)k _k(x* -1)(ax“-b) 50

' X) = kaxk—l —
¢( ) Xk+1 X Xk+l
Omxe, @(X) > @p(l)=a—b>0. Tomy
—bx™* >k(a+b)logx,a>b,k>1, x>1.

Toni, 3 (8) MaTumeMo

(1, )]log(L/s)+|c, (s, f)]log rzgqak |+a Dlog rlog(Ls).

Sxmo ms nesxoro K eN: | |+|ea |=0, 0 c (r, f)=0,c, (S, f)=0 i HepiBHiCTH
3) oueBuaHa. B iHIIOMY BUMAaIKy MaeMo

S I+ Dog (1) +logr) < X (| |+] . Dlog(efs) og(er) <

<|c(er, f)|log(e/s)+|c,(sle, f)|loger < BA(Ce/s, Der).
Toni, 3 ornsany Ha 2), (6), oTpumaemMo
C

S

B/I( 2 Drj
|c (r, f)|log(1/s)+]|c (s, f)|logr<———+, 0<s<l,r>l keZ

[k |+1
Hexait Bukonyetbces 3). 3actocoByroun piBHICTh [lapceBans, maemo

T(s,r, f)< 295 '09(1/3) j llog | f (re”)[|d@ + ";g ' j llog | f (se™)||d6 <
/A

1/2

1/2
slog(l/s)(zlﬂj llog | f (re'?)|P d@j +log r(zl,,f llog | f(se')|f dej =
0 0

1/2 1/2
:Iog(1/5)£2|ck(r,f)|2j +Iogr(2|ck(s,f)|2j <B/1(C4 D rj

keZ keZ
0<s<1,r>1. Teopema noBeacHa.
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[Tony4eH KpUTepuii KOHEYHOCTH A -THIIa aHAIMTHYECKOH B MPOKOJOTOM IMIOCKOCTH (DYHKIHH
f B Tepmmmax xodddurmentop Pypre morapudMa ee MOAyIs B Clydae OrpPaHHUEHHS HA POCT
JIByXIapaMeTpUIECKOM XapaKTepUCTUKU | (S, r, f ) .

KiaroueBble ciaoBa: aHanuthueckas (DyHKOWS, JBYCBSI3HAs 00JIaCcTh, XapaKTEPHCTHUKA
HeBannnHub!

We get a criterion for finiteness of A -type of analytic functions in punctured plane f in terms
of Fourier coefficients of logarithm of its modulus in the case of restrictions on the growth of two-
parametric characteristic T (s,r, f).
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YEPHBIN MPEJEJ. YACTD 10.1
MPOJIOJKEHUE TEOPUHU OTHOCUTEJBHOCTH

BBonutcs, HOBoe orpaHWyYeHHWE — HU OJHO TEJO HEJb3s pa3orHaTh JI0 MAcChl OOJIBIIE YeM Macca
4EpHOU MBIPHI, B JOIMOJHEHHE IO OTPAaHMYEHUIO CKOPOCThI0 cBeTa. Ha 0aze 3TOro orpaHuueHus
MOJTy4ar0TCs HOBBIE (DOPMYJIBI JIJISi TEOPUHM OTHOCUTEIHHOCTH U PACIIMPEHHUE KIACCHUYECKUX YPaBHEHUM
JUIS MaccChl, JUIMHBI, BpeMeHu. [loka3piBaeTcs OTHOCUTENBHOCTH 3apsiia. Pacmmpsitores GopMynbl ams
3apsna u rpaBuTanud. B manHol paboTe paccMaTpuBaeTcs MPOI0JDKEHUE TEOPUH OTHOCUTEIFHOCTH Ha
0aze pa3BUTHS >PUPHON TeopuH, I/€ TUCKPETHBIM HIEMEHTOM CBEPXTEKyuero s¢upa sBiIsieTcs
KpenToH (Kpemkas BOJIHA), DSJIEMEHTApHBIE YACTUIIBI TIPEJICTABICHBI TUIOCKMMH BOJOBOPOTAMH,
rpaBUTAIMS TIPEJICTABICHA KaK M3MEHSIONIASCS TUIOTHOCTh KPENTOHA (KperKas BOJIHA), CO3IA0IIascs
IJIOCKUMU BOJOBOPOTAMH. 3apsii MPEACTABIICH KaK PACTSAHYTBIM BOJOBOPOTOM XBOCT CHHYCOWJBI HE
CBEPHYTBIN CIIUPAIIBIO U CO3/IAHHBIN JUIOJIBHBIM CMELIEHUEM KPEITOHA.

KirwueBbie cjioBa: T€Opus OTHOCUTEIBHOCTH, BOJOBOPOT, KPENTOH, IPaBUTALMUS, TJIOTHOCTb,
Mmacca, BpeMs, UIMHA, 3apsad, CKOPOCTh CBETA, YEPHAS AbIpa.

B mpenpinymux riaBax ObUIM TOJMy4Y€Hbl pacIMpEHHBbIE (OPMYIIBI ISl TEOPUU
OTHOCHUTEJIBHOCTH
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