[eHbl B nonyasaumnax (1)

YpaBHeHuUe Xapau. Fst. HapyweHua naHMUKcuu.

MyTauun. lpans. Murpaumm.



9BONOUMA - NISMEHEHUE YacTOT a/I/IeJIEN B
NonNynaunAax







OT60p — HEe UaMeHdAeT oTae/ibHble TEHOTUTIbI

OT60p — MEHAET YaCTOTY FEHOTMNOB B
nonynsumu

9BO/IIOUUA - USMEHEeHUe reHeTUYeCcKoro CocTtaBa
nonynaunmn




IBOOLUMA = USMEHEHWEe YaCTOoT an/ieNiei B
nonynsaumax



becnoable nonyaaunu



PaBHOBeCHaA nonynauuAa
0=0.8; q=0.2

NN NN NN NN “
NN NN NN NN o

p=0.8; q=0.2
He NPOUCXOAUT 3BONOLUMN,
4aCTOTbl annenem He MeHAarTCA



daKTOpbI, HAapyLWaloLiIMe paBHOBecCKe =
daKTOpPbI 3BONOLNN
1. MyTauum
p=0.8; g=0.2

0=0.66; q=0.33



daKTOpbI, HAapyLWaloLiIMe paBHOBecCKe =
daKTOpPbI 3BONOLNN

2. OT60p
p=0.8; g=0.2
o o o ® 9
o €9

0=0.94; q=0.06



e daKTopbI, HapyLLaloLIMe PpaBHOBECUE =

9
daKTOopbI 3BONOLNN
3. Murpauma
p=0.8; g=0.2
o o o o s

e O o @
e o o o «9
e o o ® o ® e ® e €9 9

0=0.66; q=0.33



daKTopsbl, HapyLwatowme paBHoBecue =
daKTOopbI 3BONOLNN

4. Npeiid= cnyyarHble, HeHanpaB/ieHHble N3MEHEHMWSA YacTOT annenem

p=0.8; g=0.2

, 0=0.66; q=0.33



daKTopsbl, HapyLwatowme paBHoBecue =
daKTOopbI 3BONOLNN

4. Npend= cnyyariHble, HEHaNpPaB/IEHHble U3MEHEHMA YaCTOT annenem

0=0.66; q=0.33




daKTopsbl, HapyLwatowme paBHoBecue =
daKTOopbI 3BONOLNN

4. Npend= cnyyariHble, HEHaNpPaB/IEHHble U3MEHEHMA YaCTOT annenem

0=0.66; q=0.33
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PaBHoBecHaa 6ecnonaa nonynauus

* Ecawn
— HeT myTauumn
— Het otbopa (paBHaa npucnocobneHHOCTb)
— HeTt murpauunm (n3onmpoBaHHasa nonynaums)
— Het gpenda (beckoHeyHasa YNCIEHHOCTb)

* Jo

— YacToTbl anneneun octatoTcsa NOCTOAHHbIMU U3 MOKONEHUA B
NMOoKoOJ1IeHUNe

* ChepoBaTenbHO, 3BONOLMA HE NPOUCXOANT



HepaBHoBecHas 6ecnonasa nonynaums

e YacToTbl annenem MmeHarTCA U3 MOKONEHUSA B
NMNOKROJ1IeHUNE

e T.e.3BONOUMNA NPOUCXOAUT TONIbLKO TOrAA, KOTrAa

* Ecnn Ha nonynauuio AeACTBYIOT OAMH UM HECKObKO
$aKTOpPOB 3BONIOLUN:

— MyTauUMOHHbIN NpoLecc
— OT60p (HEepaBHas NpPMcnocoba1eHHOCTb FEHOTMMNOB)
— Mwurpauumn (He U3oanMpoBaHHasa nonynauma)

— Opend (orpaHnYeHHana YNCNAEHHOCTD)



MeHaenesckme nonynaumnm



* Kak onpeaenntb 4acToTbl annenemn, 3Has
4acTOTbl FEHOTMMNOB

Aa aa aa
as AA
Aa
Aa
Aa Aa
Aa

p= freq(A) =8/20=0.4
g= freq(a) =12/20=0.6

p= freq(A) = freq_AA+ % freq_Aa =0.1+%0.6=0.4
g=freq(a) =freq_aa + %2 freqg_ Aa =0.3+%0.6=0.6

Cymma 4acTtoT anneneu
BCETAA
paBHa 1

Ecnn He paBHa, 3HAYUT Bbl cAeNANN apPUPMETUYECKYIO
OLUNOKY.
[epecuntamTe.




The Journal of Haredity 72:343-346. 12061,

Phenotype and gene frequencies in
red fox populations of Russian
America in 1803-1832

P. M. Boradin

AgsTtRacT: From game records of 1803-1832, distinct diferences in & gene (Alaskan
black coat calor} frequencies between sland and mainkand red fox populations of Russian
Arnefica ware established. The level of polymorphism for coat calor was stable during this

period.

THE Ranrry of visible polymorphisms lor
MMendelian charactiers in mammals has
impased limitations on genetic studies of
populations. When c¢learcut, polymorph-
lsms have made it possible to analyze the

reddish beown [ped) o mixture of the bwo
cabors is observed in heterosygotes Bh [cross
or sivodushke in Russian)®4,

In Canadian fox populations, silver-black
coat color is cantrolled by the R gene?®
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PYCCKAS AMEPHKA

HeonyOAHKOBaHHBIX
BamHCKAxX

K. T. XAEBHHKOBA

180
°2$::N§:§';“ 1803 | 1804 | 1805 | 1806 015,1'.]1? 1811 | 1812 | 1813 | 1814 | 1815 | 1816 | 1817
Bo6pos u marox | 1189 | 254 | 422 410 2481/,| 188 | 148| 71| 117| 185 | 124
Komoxon 227 | 110 | 98| 55 24 28 53| 38| 24| 37 37
Meageaxor 185 42 | 62| 40 11 8 16| 12 9 3 12
XBocTom
606poBKIX 1161 | 252 | 401 | 390 234 | 183 | 247|170 117|179 | 132
xomaokopmx| 221 97 | 91| 42 40 30 59| 48| 25| 36 24
Bo6pos peunmx | 1575 | 2172 |2463 |3262 2576 |2681 |1961 |2093 |1525 |3051 (3849
pasHBIX
Brisp pasumx 470 | 506 | 374 | 488 202 | 368 | 606 423 | 223 464 | 849
HCHI] 3eM-
Asin[bix]
yepHoGypuix| 29 21 | 17| 52 17 21 17 6| — 84 86
CHBOAyIIEK 62 50| 78| 78 45 19 27| 21| 13| 47 58
KpacHBIX 464 | 725 | 402 | 462 185 | 234 | 279| 240| 57| 493 | 469
Aucuy oetpos- iy
| bix ] &
vyepuobypux| 216 | 201 [ 100| 253| 8 | 254 | 154 | 249| 174| — | 264 | 502/,
CHBOAYIIEK 365 | 255 | 156|390 & | 352 189 382 | 248 8| 304 680
KpacHbIX 207 | 156 | 128|254 5 | 264 | 166 | 271| 180| 10| 294 | 510
Co6oaeli passmx| 515 | 474 | 485 783| &, | 329 | 540 | 575(1556 (1346 | 757 [1228
Priceit 36 66 | 61| 62 8 25 22| 45| 25112 | 125
Boakos 1 7 2 1 9 9 4 10 8 3 9
Pocomax s2| 52| 39| 46 agi,| 62 | 65| 48| 38| 67 | s8
Measeaeir uep- 52 90 | 63| 97 68 75Ul 67| 79| 61| 89 | 117
HHIX
Meage zeii kpac- 8 22| 26| 39 4 21 6| 9| — 5 —
HBIX
Hopox 19 46 8| 21 2 — | == | — 4 12
Crpyu*ﬁoﬁpo- 0.231/,(1.21/,{1.3 [1.36 0.30%/,| 1.1 |0.12]0.3 | — [0.291/] 0.31
soit **
TopuocTaen 666 | 199 | 84| 351 — — 136 — | — -
Brxyxoaeit 4| 18| — | — — el el el — —
3y6y mop:xko- - 119 | — | — 8.2 — | =| = |— —_
BOTO
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YacToTbl reHOTUNOB U annenen
B peaNbHbIX NONYyNALMUAX

BB Bb bb
1 134 71 ‘
) 95 5]
3 39 71 546
4 I 7 121
5 0 3 111
6 62 122 63
7 41 49 28
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YacTtoTa annenen Ha YHanawke

>
<
S
$ & !
< o0 60 00
N TeHoTMN BB Bb bb
s S5 39 71 546 656
S 58
SNl Annens B b
> 5 2BB+Bb 2bb+Bb
s o
S ©
B YucneH- | 2x39+71= 2546+71= 1312
0 HOCTb 149 1163
S Yactota | 149/1312 1163/1312 1

p=0.11 q=0.89




PaBHOBEpPOATHOE PaCXOXAeHNE XPOMOCOM
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Cny4yanHoe obbeanHEHNE rameT




0.18

S—

=0.09
0.01

S=1.00

0.9x0.9=0.81

0.9x0.1=0.09
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‘AMgumo oiAxdahniawdude nrerad 199 LMheHE ‘eHaed 9H ULOT

Cny4yanHoe obbeanHEHNE rameT
:
Lo

T eHaed y[713D0g 90UMNLOHAI LO1dBh BWWAD




B b

b g -1 BB Bb  bb

p? +2pg  +q° =1
001 020 079 =1

0.11 0.89

Cymma yactot reHotunos BCE[MJA pasHa 1
Ecnn He paBHa, 3HAYMUT Bbl cAeNann apuPmeTUYeCcKyto YpaBHeHue
owmnbKy. NepecunTaiTe. Xapam-BaiHbepra
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TectnposaHue pasHosecusa (F)

ijjumoogoHged o LaAgL0qra13TNad JH SNUHUTD WWAD 0910HI8ed
‘911 eLnhdadal]
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Yepe3 cCKoNbKO NOKOJIEHUW NONyAAUUA
BEPHETCA B paBHOBecue?



BB BB

bb

B b

P BB Bb  hb

p? +2pg  +q° =1
001 020 079 =1

0.11 0.89

Cymma yactot annenen BCETOA paBHa 1
Cymma yactoT reHotunos BCEIA paBHa 1

Ecnu He paBHa, 3HAYMT Bbl cAeNaIN apUOMETUYECKYIO OLLMOKY. YpaBHeHMe
MNepecunTanTe.

Xapaun-BalHbepra
PaBeHcTBO cymm eamnHuue HE cenaetenbctsyeTt o paBHosecum!!!




3aKoH [lnpcoHa

* B nepBoMm e NnokoaeHun nocne ceob6oaHOro
CKpeLLMBaHMA NonNynaLmMs BO3BPaLLAETCA B
COCTOAAHME paBHOBECUS



Fst=(H.-H_)/H,

-1< Fst<1



Ecnn Fst=0,

* T.e. COOTHOLLUEeHWe YacToT reHOTUNOB B NONyAALNNK
OHO3Ha4YHO onpeaenAeTca YacToTaMun aaienen u
COOTBETCTBYET YpaBHEeHUIO Xapan-BanHbepra

p2+2pq+q°

* TO B TaKOM nonynaumm

HeT nsbunparenbHoOro ckpewmsaHma (MaHMUKCKA)

He BO3HMKAOT MyTauum

HeT meonTnyeckoro apamnea (pacxoxaeHne xpomocom y reteposmroT 1:1
HeT murpauymi (u3oanMpoBaHHas nonynsauma)

Het apenda (beckoHe4yHaa YNCIEHHOCTb)

HeT oT60pa (paBHas npncnocob6aeHHOCTb)



Fst#0

* JTO HEe MAaHMUKTUYecCKan NONynALUnNA.

ny4yaliHoe obbeAuHEeHne rameT




HapyweHnAa NaHMUKCUK

* [eorpadunyeckas noapasaeseHHocTb (3PpPeKT
Banynpa)

* [MonoBown oTtbop
* NHOPUMAONHT



0.8
0.6

0.4 _

dddeKT BanyHaa: Fst>0
N3-3a HapyLeHUA NaHMUKCUMN,
N3-3a CTPYKTYPUPOBAHHOCTH,
noapasaeneHHoOCTU Nonyasauum

| BB? Bb t:éb

7omon1l

07

01 |

] nom. 2 :

_ BB Bb bb




YacToTbl reHOTUNOB U annenen
B peanbHbIX NONyNAUMUAX

BB Bb bb
1 134 71
2 95 51
3 39 71 546
4 1 7 121
S 0 3 111 [
6 62 122 63
7 41 49 28




YacToTbl reHOTUNOB U anneneu
B peaibHbIX NONYyNALMAX

BB Bb bb
l t Fst
1 134 71 0.02
2 95 51
3 37) 71 546
4 1 7 121 [0O.
S 0 3 111 [-0.01
6 62 122 63 |0.01
7 41 49 28 [0.16
108 229 122 0.00
v

$
:




ddpeKT BanyHaa

BB Bb bb

1 134 71

2 40 95 51

3 39 71 546

4 1 7 121

5 0 3 111
6 62 122 63 [0.01
7 41 49 28 016
68137 182 0.22

‘~‘%.00@8 oy



FSt MOXXeT CNYXKNUTb MEPON CYMMAPHbIX
PA3/INYUM B YAaCTOTaX annenem mexay
nonNyaaunaAMm




F.: measures among

human populations
Data from 1,110,338 SNPs, 2010 study

*African Americans — Europeans: Fo;=0.11
*African Americans — Chinese: F:=0.15
*Europeans — Chinese: F.;=0.11

F.; among European
populations is <0.01




HapyweHnAa NaHMUKCUU

e [eorpadunyeckan nsonauma (adpdekt BanyHaa)
* [NMonoBoun otbop
* NHOPUMAONHT



[103UTUBHOE aCcCOPTAaTUBHOE CKpelmnBaHme
Fst>0

&1 i
Liigriiiiil

BAVXKHWUI pe3ynbTaT — HEXBATKA reTepo3nroT
KoHeyHbIn pe3ynbTaT — puKcaumsa 6bonee yactoro annens.



Fst<O
HeraTBHOE acCOpPTaTUBHOE CKpeLLMBAHME

i di 1l
d X r & &

BAVXKHWUI pe3ynbTaT — N30bITOK reTepo3unroT
KoHeuHbIn pe3ynbraT — GOPpMMPOBaAHME YCTONUYMBOTO NOAUMOPPU3IMA.



HapyweHnAa NaHMUKCUU

e [eorpadunyeckan nsonauma (adpdekt BanyHaa)
* [MlonoBown oTtbop
* NHOPUMAONHT



NH6pUANHT

100~

Salf-feritization

BO-

S0

Percantage of homozyoosts

&0

Brathicr el sister

Couhlz firsl covsing

Mirs" coeine

Secord cousirs

l ] I

o 2 4 & g G

Gengration of irkreed ng

BAVKHWUIA pe3ynbTaT — HeEXBATKA reTepo3nroT

KoHeuHbI pe3ynbTtaT — puKcaumnsa bonee yactoro annens.

12

14

L&



KpanHuu cnydam MHOpUAMHrIa
CamMmoornblneHune

GenO

Genl
Gen2

GenX

25% AA 50% Aa
25% AA % (50%) AA, % (50%) Aa, % (50%)aa
37.5% AA 25% Aa

43.75% AA 12.5% Aa

50% AA 0% Aa

B Ka)xgom nokoneHuu Fst pacrer
[NokoneHue X - Fst =1

Fst=(H.-H,)/H,

25% aa ‘“’,. ;g“&
& ¢
25%aa .
37.5% aa
43.75% aa
50% aa



KoappmumeHT nHbpuaura

I:=(He-Ho)/He
O< F<1

N

AyTbpeaHaa nonynayms

OecCKOHEeYHOM Ymcrtaa amHua

YNCNEHHOCTHU




Inbreeding around the world

Global distribution of marriages between couples related as second cousins
or closer (F>0.0156).




1990
1965
1940
1915
1890
1865
1840
1815

cO N OO U1 B W N -

NpeanbHaa moaenb

Yucno npegKos

2

4

3
16
32
64
128
256

32
33
34
35
36
37
38
39
40

1215
1190
1165
1140
1115
1090
1065
1040
1015

4.294.967.296
8.589.934.592
17.179.869.184
34.359.738.368
68.719.476.736
137.438.953.472
274.877.906.944
549.755.813.888
1099.511.627.776

200.000.000

Kaxabin u3 nrogen xumswunx B 1015 aonkeH 6biTb NnpeactasneH 5000 pas B

pO,D,OCI'IOBHOIz Kax4doro 4yesnoBeka XuBywero cerogHAa

Kaxabin u3 nrogen xmnswux B 15 roay 6bin anbo npeakom scex noaen nmbo

HW OAHOrO U3 NOAEMN.

=5000



MHBPMANHT 1 NpnUcnocobaeHHOCTb

* «BpeaHocCTb» MHOPUAMHTA

— [NossBN€HME TOMO3UTOT NO PeLeCCUBHBIM NETANIAM
n cybnetanam

— YMeHblUeHne cpeaHen reTepo3mroTHOCTM —
CHUKeHUe 3pPeKToB CBEPXAOMUHUPOBAHUA

— ObepHeHue reHodOHAA
* «[llone3HocTb» MHBPMAUNHTA

— OYUCTKa NONynsauUUM OT rpy3a BpeaHbIX MyTaunm
(nomHuM 0 xpanoBuke Mennepa)



Ecnn Fst=0,

* T.e. COOTHOLWIEHMe 4YacToT reHOTUNOoB B NONyNALNU
OHO3Ha4YHO onpeaenAeTca YacToTaMun aaienen u
COOTBETCTBYET YpaBHEeHUIO Xapan-BanHbepra

p2+2pq+q°

* TO B TaKOM nonynaumm

HeT n3bupatenbHoro ckpewmsanma (MaHMUKCKA)

He BO3HMKAOT MyTauum

HeT meonTnyeckoro apamnea (pacxoxaeHne xpomocom y reteposmroT 1:1
HeT murpaymn (u3onmMpoBaHHas nonynsaums)

Het gpenda (beckoHeyHaa YNCIeHHOCTb)

HeT ot6opa (paBHasA NnpMcnocobaeHHOCTb)



MyTauunu
Fst?

u
A.a

-

P1=Po-UPo=Pol1-u)
p,=Ps-up;=p,(1-u)
P,=p1(1-u)=p,(1-u)(1-u)= py(1-u)?

p.=po(1-u)

[ycmo u= 10~

oT p=1 go p=0.99 3a 1000 noKoneHunmn

oT p=0.50 go p=0.49 3a 2000 noKoneHnu
oT p=0.10 go p=0.09 3a 10000 noKkoneHunun



MyTauuu

P1=Pp — Upg + g,

ﬂF“_‘Pl = Pos
= (Po — upo + vq,) — po = vqo — UPq.

Ap=0 up = vqg.
p+gq=1
) ) 10-¢ 1
p:ﬂ{l—p} p= 10—5+10—ﬁ = 11 =0109
up + vp = v 10~ 10
q‘“= — - — =0,91
) v ) u 10" °+10 11
p q=



Ecnn Fst=0,

* T.e. COOTHOLWIEHMe 4YacToT reHOTUNOoB B NONyNALNU
OHO3Ha4YHO onpeaenAeTca YacToTaMun aaienen u
COOTBETCTBYET YpaBHEeHUIO Xapan-BanHbepra

p2+2pq+q°

* TO B TaKOM nonynaumm

HeT n3bupatenbHoro ckpewmsanma (MaHMUKCKA)

He BO3HMKaAOT MyTaLmi

HeT meonTnyeckoro apanea (pacxoxaeHmne XpoMmocom y reteposurot 1:1)
HeT murpaymn (u3onmMpoBaHHas nonynsaums)

Het gpenda (beckoHeyHaa YNCIeHHOCTb)

HeT ot6opa (paBHasA NnpMcnocobaeHHOCTb)



MenoTtnyecknmn apams.
Fst?

d 'R
e SR 100

EESS————— C*R

iy

5:95

II] | IIH

100




MewnoTnyecknm apamvs
NN NPENMYLLECTBEHHAA Nepeaaya annens ot
reTeposmnroT

* BAnKHUIK pe3ynbTaT
— MoCTeneHHoe yBennyeHune 4yactoTbl gpansepa (Fst<0)
 KOHEeYHbIN pe3yabraT —
* ¢$uKcauma apansepa
* BbIMUpaHUe
* CTabunbHbIM NOAUMOPPU3M.



Ecnn Fst=0,

* T.e. COOTHOLWIEHMe 4YacToT reHOTUNOoB B NONyNALNU
OHO3Ha4YHO onpeaenAeTca YacToTaMun aaienen u
COOTBETCTBYET YpaBHEeHUIO Xapan-BanHbepra

p2+2pq+q°

* TO B TaKOM nonynaumm

HeT nsbupatenbHoOro ckpelwmBaHua (naHMmKcunA)

He BO3HMKAOT MyTauuMi

HeT meonTuyeckoro apansa (pacxoxkaeHne Xxpomocom y reteposuror 1:1)
HeT murpauymi (u3oanMpoBaHHas nonynsauma)

HeT apelida (beckoHe4yHan YNC/IEHHOCTD)

HeT ot6opa (paBHasA NnpMcnocobaeHHOCTb)
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Mwurpaumnm

* KOHTUHEHT — OCTPOB

* OcTpoBa B OKeaHe

* Stepping stone N - N



Mwurpaumnmn

* KOHTUHEHT — OCTPOB

p, =(1-m)p, + mP
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p=0.65
p=0.35

m=1%
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OcTpoBa B OKeaHe
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CnocobHOCTb oWwyLaTh BKYC PeHUNTUOMOYEBUHDI
(PTM)

* Europeans p(T)=0.455
* West Africans p(T)=0.835
* African Americans p(T)=0.697
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Some Cats of Sio Paulo, Brazil

NeiL B. Toop anp ROBERT L. JEANNE

HE accompanying scenes (Cover and Fig-

ure 1) contain about equal measure of

amusement and scientific value. While both
aspects deserve comment, discussion will be re-
stricted to the latter. The pictures were taken (by
R.L.J.) in December, 1967, in the Praga Ramos de
Azavedo, 1 km from the center (Cathedral) of Sio
Paulo, Brazil. It appears that the animals reside
mainly in the park where they are more or less
routinely “provisioned” by the man and woman at
the center of the group. The commonly held sterco-
type of the cat as an aloof and solitary animal some-
times dulls the senses to reality. Cats do congre-
gate in “nature” to a degree not generally recognized.
Even the casual observer in Rome or Venice can
attest to this fact, Therefore, this panorama in Sio
Paulo is not entirely surprising and certainly not
unique.

Perusal of this group of animals leads to a number
of interesting, if not unusual, impressions. For in-
stance, there is an absence of kittens and apparently
cven juvenile animals despite the season of the year
(Southern Hemisphere summer). The cats are quite
large and look to be in excellent health, although
closer inspection might reveal this as a deception.
Also, the vast majority of the cats have what is
known as a “foreign” body type, i.e., lanky with long
extremities and narrow heads. This contrasts with the
so-called “domestic” conformation that is charac-
terized by a stockier build with shorter extremities.
Some of these differences may be more apparent than
real, being duc to both environmental and genetic
modification of the fur

Description

The photograph in Figure 1 shows over 100 cats,
but it 1s impossible to diagnose the phenotype of
most, It does, however, indicate the situation of the
park, which is surrounded by major thoroughfares
with heavy traffic. The cover photograph shows 94
animals in sufficient detail to permit a more or less
complete phenotypic analysis of most of them. It

Dr. Todd is adjunct professor and Dr. Jeanne is assistant
professor in the Department of Biology, Boston University,
Boston, Massachusetts 02215, The authors wish to thank
Mr. Roy Robinson for his critical review of this text and
for calculations of maximum likelihood estimates for certain
of the data
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FIGURE 1—An ecological niche for urban cats of
Sao Paulo, Brazil.

would be presumptuous to suggest that the effort
represents a precise endeavor, but it has been care-
fully performed. First, a transparency of the scene
was projected and each individual outlined on a
large piece of paper. The individual cats were num-
bered for reference. The transparency was then
back-lighted and scrutinized under a binocular dis-
secting microscope and the phenotype of each ani-
mal recorded in as much detail as possible, just as
if the actual animals were being examined. This
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FIGURE 2—Interpretation of clinal distributions of the
muiant alleles sex-linked orange {0) and autosomal nonagouti
(a), blotched tabby (£*) and long hair ({). Certain major

topographical features (deserts, mountains) and the “Silk
Road™ are depicted on the map for @, Sce text for discussion.
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https://sites.google.com/site/catsandgenes/



Mwurpauuu

* Pe3ynbraTt —
— BblPaBHMBAHME PA3INYNN MEKOY NONYyNALNAMMU

— npegoTeBpalleHmne obegHeHUs reHoPOHOOB,
3IMLLHEN cneumanmnsaumm

* CKOpOCTb BblpaBHWUBAHMA 3aBUCUT OT
— 401N MUTPAHTOB

— Pa3HUUbI B HaCTOTax
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He ymeewb cuntaTth Xapan?
He xoan Ha 3K3ameH!



