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3.

-

1).

1. k
- n - r -

et al, 2002)

(n - 1 ) x (2k - 4) n -1
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(2k -4) 1
(n - 1) x (2k - 4) (n - 1) x 1
(r - 1) x n x 2 x (2k - 4) (r - 1) x n x 2

-
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3.

a)

F- R

L F-

t-

F-

t-

(R L)

b)

-

(R L).

-   

c)

d)

(R L),

R L|/ (R+ L).
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Excel.

xcel

F-

- F-

Excel

-

-

. .95 = 1

0.05).

. 2 . 

L R
2,508 2,505
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2,278 2,449

2,609 2,639

2,758 2,623

2,446 2,778

2,487 2,297

2,600 2,657

3,096 2,943

2,145 2,115

2,398 2,669

...

Excel F-

. 3. F-

  R
2,532 2,567
0,069 0,056
100 100

df 9 9
F 1,224

0,384

3,179

F, , 

F (1.22 < 3.17), > 0.05. 
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0

0.384 (38.4%).

-

F

  

t- c F-

t

. 4. t-

2,532 2,567
0,069 0,056
100 100

0,063
0

df 18
t- -0,312

0,379
1,734
0,758
2,101

0 = 0.379

.05 ( > 0.05). 
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. 5. ( )

1 2 3 4 5 6
1 0,047 0,007 0,124 0,112 0,000 0,058
2 0,006 0,047 0,014 0,076 0,012 0,031
3 0,137 0,008 0,214 0,135 0,012 0,101
4 0,018 0,041 0,114 0,019 0,013 0,041
5 0,003 0,023 0,000 0,113 0,047 0,037
6 0,128 0,033 0,224 0,164 0,043 0,118
7 0,051 0,005 0,045 0,024 0,000 0,025
8 0,006 0,021 0,060 0,000 0,013 0,020
9 0,010 0,016 0,134 0,009 0,038 0,041

10 0,033 0,023 0,104 0,000 0,039 0,040

. 

. 6.

  1 2 3 4 5 6
1 1 -0,282 0,822 0,665 -0,020 0,912
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2 -0,282 1 -0,191 -0,021 0,259 -0,066
3 0,822 -0,191 1 0,415 0,114 0,868
4 0,665 -0,021 0,415 1 0,131 0,787
5 -0,020 0,259 0,114 0,131 1 0,229
6 0,912 -0,066 0,868 0,787 0,229 1

.7.

-

t
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. 7. 

1-
2-
3-
4-
5-
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SAGE

(Symmetry and Asymmetry in Geometric Data), version

SAGE

MANOVA

-

, Mardia, 1998).
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TPSdig, 2004, J.

Rohlf

TPS

TPS

TPS JPEG -

-

TPSUtil TPS

SAGE. 

TPS

-

-

, 
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MSIS - MSS,

< 0.05)

F- Goodall's F-test
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7.

.

(Betula pendula Roth): 2.5 -

(Acer platanoides): 6.5 -

Quercus robur): 3.5 -

Populus nigra): 2.5-

(Tilia cordata Mill): 3.0 -

Betula pendula),   

6).

. 6.
Betula pendula)

1-

2 -
3 -
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2

3

4

. 8

8): 1

(Pinus silvestris)
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. 9
Acer platanoides

.

-
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- - 70%

- -

.

-50

. 

-
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-

%-

-

. 8. 

1.
2.
...
25.
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8.

-

-

(

Rana ridibunda),

Rana lessonae Rana esculenta)

:
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-

, 

, 

-

Rana temporaria
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9.

9-10

-

. 9

1 2 3 4 5

1 18 20 32 33 4 4 12 12 46 50
2 20 19 33 33 3 3 14 13 50 49
3 18 18 31 31 2 3 12 11 50 46
4 18 19 30 32 2 3 10 11 49 49
5 20 20 30 33 6 3 13 14 46 53
6 12 14 22 22 4 4 11 9 39 39
7 14 12 26 25 3 3 11 11 34 40
8 13 14 25 23 3 3 10 8 39 42
9 12 14 24 25 5 5 9 9 40 32

10 14 14 25 25 4 4 9 8 32 32

L-

R / L+R ,
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L-R / L+R = 18-20 / 18+20 =2/38=0,052

10 6.

2.

9): (0,052+0,015+0+0+0,042)/5=0,022. 

-

(0,022+0,015+0,057+0,061+0,098+0,035+0,036+0,045+0,042+0,012)/10=0,042. 

. 10

N 1 2 3 4 5
1 0,052 0,015 0 0 0,042 0,022
2 0,026 0 0 0,037 0,010 0,015
3 0 0 0,2 0,044 0,042 0,057
4 0,027 0,032 0,2 0,048 0 0,061
5 0 0,048 0,33 0,037 0,071 0,098
6 0,077 0 0 0,1 0 0,035
7 0,077 0,019 0 0 0,081 0,036
8 0,037 0,042 0 0,111 0,037 0,045
9 0,077 0,020 0 0 0,111 0,042
10 0 0 0 0,059 0 0,012

0,042

-
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. 11

1 < 0.055 < 0.065 < 0.02

2 0.055-0.060 0.066 0.07 0.02 - 0.045

3 0.060-0.065 0.071 0.075 0.045 - 0.065

4 0.065-0.070 0.076 0.083 0.065 - 0.085

5 > 0.07 > 0.083 > 0.085
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12

. 12

  
1 2 3 4 5 6 n

1 1 0 0 - 1 1 1 1 - 1 2 2 1 - 1 2 0,33
2 2 1 1 - 0 1 3 1 - 1 3 2 0 - 1 5 0,83
3 1 2 1 - 1 2 2 1 - 1 2 - 1 1 - 1 2 0,33
4 1 1 1 - 1 2 4 1 - 1 2 - 3 1 - 1 2 0,33
5 1 1 1 - 1 1 1 1 - 1 1 - 1 1 - 0 1 0,17
6 1 1 1 - 1 1 3 0 - 1 1 - 1 0 - 1 3 0,50
7 1 1 1 - 1 1 2 1 - 2 1 - 1 0 - 1 3 0,50
8 1 0 0 - 0 3 2 1 - 1 0 - 0 1 - 1 2 0,33
9 1 1 1 - 1 2 - 2 1 - 1 1 - 1 0 - 0 0 0

10 0 1 1 - 1 3 - 1 1 - 1 1 - 2 2 - 1 4 0,67

-
n

-
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t-

. 13.

I 0,30 0,50 0,35
II 0,30 - 0,34 0,50 - 0,54 0,35 - 0,39
III 0,35 - 0,39 0,55 - 0,59 0,40 - 0,44
IV 0,40 - 0,44 0,60 - 0,64 0, 45 0,49
V 0,44 0,64 0,49
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10.

-

-

-

W 0.81 -

< 0.05 .

. 

)

- - -

. 

- -

t-

. 
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- -

(Wilcoxon).
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-

ANOVA/MANOVA)

n 1 n

. 
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analization,
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superimposition)

R L).  

-

- - -
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), 
2, 2).

Procrustes residual

. 

, Procrustes fit

-
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0

1 0

-

0

-
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0. 0

-

df)

R L

R L

; Palmer, Strobeck, 1986; Palmer, Strobeck, 2003).

TPS
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TPSdig

TPSpls

TPSregr

TPSrelw

TPSsmall
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1.        .  LAP

LAMBERT Academic Publishing is AV Akademikerverlag GmbH& Co. KG SBN

ISBN 978-3-659-44790-7.2013. 

2.

        

  

3.

-  

-  - 

4.    .     
- . - 

2001. 78

5.

-

6.

      

 

.,

 

2003
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1. Excel
- I | R L|/ (R+ L)

2 . -
fx fx
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3. F- t
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TPSdig:

image tools -

digitize landmark

TPS TPS

TPSutil

(append file) input TPS

output) setup):

TXT

(LM=22):

1 16
2 15
3 14
4 13
5 12
6 11
7 10
8 0
9 0

LM=16
225.00000 3286.00000
234.00000 3252.00000
335.00000 3324.00000
346.00000 3274.00000
451.00000 3324.00000
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461.00000 3277.00000
557.00000 3284.00000
551.00000 3193.00000
70.00000 3215.00000

524.00000 3081.00000
408.00000 3095.00000
399.00000 3040.00000
277.00000 3103.00000
244.00000 3092.00000
173.00000 3139.00000
146.00000 3137.00000

IMAGE=IMG_3591.JPG
LM=16

223.00000 3283.00000
234.00000 3252.00000
333.00000 3323.00000
342.00000 3224.00000
451.00000 3324.00000
462.00000 3272.00000
557.00000 3284.00000
553.00000 3195.00000
70.00000 3215.00000

525.00000 3085.00000
405.00000 3095.00000
399.00000 3045.00000
275.00000 3103.00000
244.00000 3095.00000
175.00000 3138.00000
146.00000 3134.00000

IMAGE=IMG_3591.JPG

-

n = 56; FA = MSIS

- MSerror = 0.003); ****** - p <10-6; MSS = 0.003 ns
measurement error) = 6.2 10-5

PROCRUSTES ANOVA RESULTS (EFFECT, SS, DF, MS, F, P, SIGNIFICANCE):
Individuals 4.5477 770 0.0059061 2.1438 0   ******
Sides 0.046622 14 0.0033301 1.2088 0.26318 ns
Individuals x Sides 2.1213 770 0.0027549 44.3262 0 ******
Measurement error 0.097452 1568 6.2151e-005

4.

SS dF MS F p
4.55 770 0.0059 2.14 10-6

0.47 14 0.0033 0.26
2.12 770 0.0028 44.33 10-6

0.097 1568 0.00006
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- -

TPS (2-3, ) SAGE).
LM = 12

, 
  

#!usr/bin/perl
open(OUTFILE, ">C:/Users/user/Desktop/id/lm=12/LM=12.TPS") || die;
open(OUTFILE2, ">C:/Users/user/Desktop/id/lm=12/log.txt") || die;
open (INFILE, "C:/Users/user/Desktop/id/lm=12/all.TPS") || die;
{
undef local $/;

  $line=<INFILE>;
  }

@arraystr=split (/\n/, $line);
  foreach my $s (@arraystr){  if (($s=~m/SCALE/)==0)

{ if ($s=~m/LM/ ) { if (($s=~m/LM=12/)==0) {print OUTFILE2 "Check id
number"," $id","\n";}}
   if ($s=~m/id/ || $s=~m/ID/ || $s=~m/IMAGE/ || $s=~m/image/ ) {
$k++;  
     if ($k % 2!=0) {$temp=$k+1;$id=$temp/2;}
     else { $id=$temp/2;}
     
   $s="id=$id";
     }
    
   print OUTFILE $s; print OUTFILE "\n";
   } }
  close INFILE; close OUTFILE; close OUTFILE2;



-

. (Abramis brama)
(Rutilus rutilus

1-7 - - -
- - -

- -
7 -
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Perca fluviatilis).

1-8 - 1 - 2 -
3 - 4 -

5 - 6 -
7 - 8 -

-
(Zosterissessor ophiocephalus)
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.
Carassius carassius Carassius auratus)

1-5 - 1 - 2 -
3 - 4 - 5 -

(Esox luceus)
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. Cordulia aenea aenea),

1
2 -
3-
4 -
(pt);
5
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5 Rana esculenta complex):
- R. ridibunda Pallas R. Lessonae Camerano

- R. esculenta L. 

1-13 1 - 2 -
3 - 4 -
5 - 6 - 7 -

8 - 9 -
10 -

11 -
12 - 13 -

(Rana
temporaria)

-
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. (Sorex
araneus), Crocidura suaveolens Sorex caecutiens),

Sorex tundrensis Sorex roboratus
Sorex isodon

1-10
1 -
2 -
3 -
4 -
5 -
6 -
7 -
8 -
9 -
10 -
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7.
Apodemus agrarius Apodemus uralensis

(Apodemus flavicolis - Micromys minutus)

1-10-
1 -
2 -

3 -
4 -
5 -
6 -
7 -
8 -

9 -

10 -
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8
Clethrionomys glareolus Microtus

arvalis

1-10 -
1 -
2 -
3 -
4 -
5 -
6 -
7 -
8 -
9 -
10 -

50-1 3-3-986, 3-3- -3.1911-89;
25-2015-0001-88;

-75;
-19-417-80

- -7203014-91
-1-2850-80;

-1-37-78;
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-1-17-78;
-1-504-74;

-1-3 785-83;

-90;

6-09-3011-73;
-67;
-98;

-87;
6709-72. 

- 12.0.004-
90.

12.1.007-76. 

12.1.019-79. 

12.1.004-91
12.4.009-83. 

- Betula pendula Roth

- Acer platanoides
- Quercus robur

- Tilia cordata  
- Pinus silvestris
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- Abramis brama Linne, 1758
- Rutilus rutilus Linne, 1758

- Perca fluviatilis Linne, 1758
- Esox luceus Linne, 1758

- Carassius carassius Linne,1758
- Carassius auratus Bloch,1783

- Zosterisessor ophiocephalus Pallas, (= Gobius ophiocephalus), 
1811

- Rana ridibunda Pallas, 1771
Rana lessonae Camerano, 1882

- Rana esculenta Linne, 1758
Rana temporaria Linne, 1758

- Clethrionomys glareolus Schreber, 1780
- Clethrionomys rutilus Pallas, 1779

- Mus musculus Linne, 1758
- Apodemus agrarius Pallas, 1771
- Microtus arvalis Pallas, 1778

Apodemus flavicollis (= Sylvaemus flavicollis Melchior, 
1834)

- - Apodemus sylvaticus, (= Sylvaemus sylvaticus
Linne, 1758)

- Apodemus uralensis (= Sylvaemus uralensis Pallas, 1811)
- Micromys minutus Pallas, 1771)

- Crocidura suaveolens Pallas, 1811
- Sorex caecutiens Laxmann,1978

- Sorex tundrensis Merriam, 1902
- Sorex araneus Linne, 1758

- Sorex roboratus Hollister, 1913  
- Sorex isodon Turov, 1924.














