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SUMMARY 

 

Storozhenko V. K. Improvement of differential diagnosis of progenic forms of 

bite  and  predicting  the  results  of  orthodontic  treatment  of  patients  of  all  ages.  –  

Qualifying scientific work on the manuscript. 

The dissertation for the scientific degree of candidate of medical sciences 

(PhD) in specialty 14.01.22 "Stomatology". – Bogomolets National medical 

university, Kiev 2017. 

The aim of the dissertation is to increase the effectiveness of treatment of 

progenic forms of bite by improving their differential diagnosis and predicting the 

results of orthodontic treatment of patients of all ages. 

In the dissertation work as a result of the conducted epidemiological study in 

school establishments in Kiev, the prevalence of progenic forms of bite was 

determined in different periods of the formation of the dentoalveolar apparatus.        

A total of 1,023 students aged between 6 and 17 were examined. Among the 

examined students, an anomaly of occlusion was detected in 572 people, which is 

almost 56 % (55.91 %). Among the revealed dentoalveolar anomalies, a progenic bite 

was observed in 6.12 %. 

As  a  result  of  the  conducted  epidemiological  study  in  schools  of  Kyiv,  the  

prevalence of progenic forms of bite was determined in different periods of 

dentoalveolar apparatus formation. We examined 1023 students aged from 6 to 17 

years. Among the examined students malocclusion was detected in 572 people, which 

is almost 56 % (55.91%). Among the revealed dentoalveolar anomalies the progenic 

bite was observed in 6, 12%. 

To determine the characteristic features of each form of progenic bite, we 

transcribed lateral cephalograms of 53 patients with progenic forms of bite aged from 

12 to 42 years. The analysis of cephalograms was carried out according to the 

methods of A. M. Schwarz and J. Jarabak comparing the measurement data. Data 

from the analysis of cephalograms showed that in patients with progenic forms of 

bite, a horizontal type of growth was more common, which was 47 %, in the second 
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place - vertical type – 34 % and third place - neutral type of growth – 19 %. Among 

the patients with a horizontal type of growth, antefacies with a chamfered chin to the 

front predominated, and among patients with vertical and neutral types of growth, 

retrofacies with a chamfered chin to the back. 

Comparative analysis of frequencies of alleles and genotypes COL1A1 

(rs1800012 (1245 G > T (S/s)) in persons with progenic forms of bite in the 

population of Ukraine, which showed the association of the presence of a minor allele 

T (s) with the risk of development of this pathology (OR = 1 , 87, p = 0.008), as well 

as the protective effect of homozygous carriage of G (S) allele relative to 

development of progenic bite (OR = 0.42, p = 0.003). 

Comparative analysis of frequencies of alleles and genotypes of FGFR2 

(rs2981579, C > T) in persons with progenic forms of bite in the population of 

Ukraine showed the association of  the presence of  a  minor allele T with the risk of  

developing this pathology (OR = 1.67, p = 0.009), and the protective effect of the 

homozygous carriage of allele C relative to the development of progenic bite          

(OR = 0.31, p = 0.001). 

Based on the analysis of clinical and additional research methods, an algorithm 

for differential diagnosis of progenic forms of bite was developed, which helped not 

only to establish the diagnosis more objectively, but also to make a rational treatment 

plan and predict its prognosis. 

Found that removable orthodontic appliances in the treatment of patients with 

progenic forms of bite can be successfully applied in different periods of the 

formation of dentoalveolar apparatus. Treatment of patients with progenic bite 

removable devices held to 13 years most effectively, since it occurs at the stages of 

formation of the dentoalveolar apparatus. 

Keywords: progenic forms of bite, differential diagnosis, cephalograms, 

genotyping, the algorithm of differential diagnosis, prognosis of orthodontic 

treatment. 
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 1 

 

 

1.1.  
 

 

 

  

. .  1953 . . . , . .   

. .  (1960)  6367 ,  854 

(13,57 %)  ( ). ,  

 ( )  1,72 % (110 ).  

, :  6-7  – 0,8 %,  8-12  – 0,36 %,  13  

 –  0,2%. ,  

,  

.       

. , . .  

. (2011)  2008  2011 .  2239  

 6  18 . .   

89 (3,97 %) ,  7,63 %.  

,  

: 1 –  6  11  (736 ), 2 –  12   

14  (914 )  3  –  15  18  (589 ).  1  

 33  (4,48 %),  

,  2  –  28  (3,06 %),  3  –  28  (4,75 %). , 

, .         

.  .  .  .   (2014),   1056  6      

17 . ,  26 ,  

2,46 %  3,23 %  
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– 805 , .  

,  (I –  6   

8 , II –  9  12  III –  13  17 ) ,  

 I  – 2,31 %,  II – 2,35 %,  III  

– 2,78 %. ,  

.  

. . (2015)  1300   

.  7  18  (1240  143  18 ).  

 69 (5,3 %)  1300. ,  9  

 3 %  (69 ),  14  – 10 %,   

18-  – 11,6 %, .  

,  

, .  

. . . .  (2006, 2008)  454 . 

 1454  20 .  

.  –  

60,57±2,29 %.  III  

5,36±0,96 %.  61,93±1,48 %, 

 – 5,57±0,69 %.  

. .  (2010)  802  6  

14 . .  5,05 % . 

. .  (2010),  300  6  15  

(150 .  150 )   

3,3±0,8 % .  

12-  - 10,0±2,9 %,  13  –   

3,3±0,8 %,  15- . 

 (2014),  503 ,  

 175              
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. , ,  71,38±2,02 %,  

.  ( ) – 60,63±3,86 % (p<0,02).  

,  

7-  (28,25±3,93 %)  15-  (57,03±5,96 %),  

 4,38±0,92 %.  

. .  (2010),  740  3   

12 . , 

 3-5  5,4 %  ( )  

.  

 3-5  – 37,5 %  77,4 %   

10-12 . , :  

 I  –  2,9 %,  II – 3,5 %  III  –  3,6 % . 

. . . .  (2007),  1379   

. ,  752 ,  54,6 %.  

 6  (0,4 %).  3 , : I – 6-7 

 (388 ), II – 12  (502 )  III  – 15  (489 ). 

 I  53 %,  II – 56 %,  III – 54,4 %.  

 2 (0,5 %)  I ,  2 (0,4 %) – II  3  (0,6 %) 

 III .  

. . ,  (2009)  

 

 375 .  6-11 .  

 77,9 %.  

 2,7 %.  

. . . (2010)  

 (808 ) , ,  

 ( .),  ( .)  
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.  4 :  20-29-  

, 30-39- , 40-49-  50-59 .  

 I  – 2,07 %,  II – 3,72 %,  

 III – 4,07 %  IV  – 6,31 %.  

. .  (2004) , . .     

1988  

 

.  2121  

.  53,3 % ,  

 2,4 % .   

           

.  20  35  (2010)  

 2459 ,  2007 .  

 III  79 (3,2 %) . 

. .  (2010) .  784 

 6-11  75,1 % .  

 I  – 50,6 %,  2  

II  – 21,6 %,  III  2,9 % . 

. .  (2015),  434  6  11   

. , ,  20 % (87 )  

.  III  

 2,53 % (11 ),  –  2,3 % (10 ). 

. .  (2015) ,  

 10  38 ,  

,  

 15,0 % . 

,  W. R. Proffit (2006),  
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.  

,  

.  

, ,  

II  

 ( : 25 % ),  III  

 (3-5 % – ,  2 % –  

,  2-3 %  III).   

III , .  

, , 

 III.  

 «  III»  

 0,48 %  4 % [128],  

 10 %.  

. . . .  (2007)  2004  

 

.  

.  

 I ,  67 % 

 58 % .  II  

22 %  46 % ,    III  –  11 %  2 % 

.  

, .  

 43 % ,  

 I ,  46 % – II  11 % – III .  

, : I  – 33 %, II  – 67 %,  III  

.  

 II ,  III  

 5-6 % . , , 
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, 

.  

,  

. 

, ,  

. ,  

 

.  

.  

,  

,  (  III )  

, , ,  

 ( , , ),  

. ,  

 

,  

, ,  

. , ,  

, .  

. 

 

 

.     

1.2. .  

 

, , 

:  (I , 

)  

,  
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;  (II ) –  

. ,  

.  

, ,  – , 

.  – 

 ( ) [18, 135, 57]. 

 

, .  

,  

 ( , .)  

.  

, , ,  

.  –  

 

[46, 18, 135, 57, 162].  

 

, . 

, .   

17-21 %  

.  –  

,  « »  

. , , 

,  

, , ,  

,  [129]. 

. .  (2006)  

, : ,  

.  
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, 

,  

.  

.  

,  

– .  

 [126]. 

,  

.  –  

,  

.  – ,  

.  

, ,  

 [23]. 

 

 A. Lunstromm  1949 .  

  ,  

: ,  

, , , ,  

. 

B. S. Kraus et al. (1959)  

. ,  

, -

, 

,  

.   

, 

 «  III»  
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,  

.   

 III» . 

. .  (1978)  

 

. , , 

,  228 .  

 16 .  

, , ,  

 –  

.  

 

,  

. , ,  

. 

. . , . . , . .  (2004)  

 

 209  16  (I )  

127  12 ,   

(II ).  

 

 (28,2 %),  

 10,9 % [61].  

F. Xue, R. W. K. Wong, A. B. M. Rabie (2010)  

 «  III» ,  

,  

. , ,  

 

, , 
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 «  III». ,  

R. J. Smith and H. L. Bailit (1977),  

, , 

,  

. 

C. B. Staudt, S. Kiliaridis (2009) ,  

 III»  

.  75% 

 «  III»  

, ,  

. 

,  

.  

.  

,  

 [38, 23]. 

,  

. , : 

; 

 – , ;  

 [151]. 

 

,  

. 

, 

 «  III». T. Yamaguchi et al. 

(2005)  1p36, 6q25  19p13.2  

.  
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,  4  

, : 1p22.1, 

3q26.2, 11q22, 12q13.13  12q23 [131]. 

 1p36 ,  

 2 (HSPG2),  1,  

(MATN1)  (A1p1). ,  

HSPG2 ,  MATN1 

 A1p1  [144]. 

, 

 10  11 ,  

 

 12q21  2p13 ,  [125]. , 

 F. Xue et al. (2010), ,  

12q23  12q13  

 «  III».  

 (HOX3), IGF-1 ,  II, -1 

(Col2a1). 

,  HOX  

 [161]; ,  IGF-1  

,  Col2a1  II  

 [133]. 

,  

,  

 ( ).  G. O. Ramirez-Yanez et al. (2005),  

,  

 

 

. ,  
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, .  

 [154]. 

,  

,  

 [132], ,  

. 

Yoco Tomoyasu et al. (2009), -

 P5611  10  (  

) ,  

 (P561T, rs6184) .  

 

,  P561T  C422F  

.  

)  24 , 24 , 24 

 24 , ,  

.  

 

. 

, ,  

, . 

,  

 ( ) ,  

 

 III».  

,  

 «  III».  

, ,  

,  

. ,  Indian hedgehog homolog (IHH), 
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 ( :  PTHLH),  – 

1 (IGF-1),  (VEGE)  

 «  III». 

 

,  

– GWAS (Genome-Wide Association Study) , 

,  

 III 

[163]. 

,  III ,  

,  

.  

,  

 III,  

.  

,  

.  

 [85, 89]. 

1.3.      

, 

, , III , , 

, « » , ,  

,  ( ) , , « »  

. , -

, ,  

, ,  

.  

,  
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 [7, 5, 51, 42, 40, 41, 49, 72 .]. 

,  

,  

 [27].   

 

 [110]  

 ( ),  « ».  

 

 A. M. Schwar (1962) «  

». . 

 

.  

 III .  

 

 [5, 41]. 

. .  (1935)  

, , 

, .   

. . ,  3  

 ( , ) [44].  

,  

,  

,  

. ,  

,  – «punctum ficsum». ,  

. .  (1964),  

, ,  
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, ,  

. 

,   

. .  (1957) . .  (1965) .  

.  

: I  – , II 

 – , III  –  

.  

. .  (1962)  

.  

,  

,  

: .  

,  –  

.  

 ( ): 1)  –  

; 2)  –  [46]. 

. .  (1974), -  

,  

,  

, . 

, , 

 « » ( )  « » 

)  « »  « ». 

. .  (1964)  

.  

, ,  

, . 
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, .  (1978)  

,  

.  

. .  (1984) ,  

,  

,  

)  (  

  III ). 

,  

 

, ,  

, .  

.  (1964), ,  

: 1 –  

; 2 –  

. 

 ( , , 

1968) ,  4 .  1 

,  2-  –  

,  3-  – ,  4-  –  

, , 

.  

. .  (1968),  

,  

,  

 ( ).  

 ( ) : I – ,  

 ( ,  
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), II – ,  (  

), III – ,  

 ( ). 

. .  (1987) :  

 (  

)  [41].  

  

. . . (1987)  

: .  

,  « » 

(« ») [59].        
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 2 

 

2.1.  

, 

,  2014-2015  

 1023 .  6  17 

. 

 2014-2015 .  

, , : I  –  

,  6  11  (671); II  –  

 12  17  (352).  

 2.1. 

 

.  

.  

 ( . ).  

, , ,  

 ( ).  

, : ,  

, , ,  

.  

.  

,  

, , . 

, , ,  

, ,  

,  

,  
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,  

.  

.     

 2.1 

  

 

 

        
 

  

  

. -  % . -  % . -  % 

6 14 29,2 34 70,8 48 4,7 

7 59 42,7 79 57,3 138 13,5 

8 66 48,8 69 51,2 135 13,2 

9 52 44,1 66 55,9 118 11,5 

10 68 50,7 66 49,3 134 13,1 

11 48 48,5 50 51,5 98 9,7 

12 31 49,2 32 50,8 63 6,2 

13 43 51,2 41 48,2 84 8,2 

14 34 47,8 37 52,2 71 6,9 

15 23 34,8 42 65,2 65 6,4 

16 17 36,2 30 63,8 47 4,6 

17 11 50,0 11 50,0 22 2,1 

      467 45,6 556 54,4 1023 100 
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 62  

 3  42 ,  30 (48,4 %)  

 32 (51,61 %) ,  

  

. . .  3 .  

 6 (9,68 %)  3  5,5 ;  

2  – 31 (50 %)  6  12   

3  25 (40,32  %)  13  

.  

 2.2.  

 2.2 

, 
     

 

 
 

 
 

 
 

  

. % . % . % 

1  3-5,5 6 9,68 4 66,66 2 33,33 

2  6-12 31 50 19 61,29 12 38,71 

3  13-42 25 40,32 15 60 10 40 

 62 100 38 (61,29 %) 24 (38,71 %) 

 

 2.2 ,  

 ( ), ,  

 – 31 (50 %) ,  2 .  

 19 (61,29 %),  –  

12  (38,71 %). , : 

 1  –  6  4 (66,66 %)  2 (33,33 %) ;  
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 3  –  25  15 (60 %)  10 (40 %) 

.  

2.2.  

 

. 

2.2.1.  

 

, , , 

.  

, , , 

, ,  

.  

.   

,  

, , , -

.  

.  

: ,  

 ( . 2.1, 2.2). 

 

 

 

 

 

. 2.1. : ) ; ) ;  
)  [64]. 
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                )      )    ) 

. 2.2. : ) ,  

) , ) . 

. 

,  

, ,  

, ,  

,  

. -

, ,  

: ,  

.  

 

. .  

:  

I –  III  

 ½ , , 

, ;  
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II –  1 , 

 3 ,  

;  

III –  III  

½ ,  

 3 . 

 

.  

, ,  

 

 ( . 2.3). 

 

 

 

 

 

 

 

 

 

 

 

. 2.3.              
. . 
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2.2.2.  

 

 62 .  

 

 A. Pont,  

 Korkhaus.   

 2.2.3.  

 

 

.  

  

Ro- , , : 

,  

 .  

 

.  

 ( . 2.4) ,  

,  

,  

.  

 [69].  
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. 2.4. ., 40  
.  

 

 

 

 11 .  

 A. M. Schwarz (1961)  J. Jarabak (1983).  

 A. M. Schwarz ( . 2.5)  

, .  

 

, :  

 F  (  NSe-NA) – ,  I  (  Pn-SpP) –  ( ) ,  

 T (  Pn-T) – . 

 

 (N-Se),  

 (Sol) , , ,  

 (Ist), . ,  

  H  (  Pn-H)  –   

 (H),  90°.  

, . 

 A. M. Schwarz  

, : SpP (  
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)  MP ( ), : 

 B (  SpP–MP) – ,  Go (  A-MP) – ,  1-SpP   

 1-MP –  (  

–  SpP,  –  MP),  ii – ,  MM  (  A-Pg-SpP) – 

,  A-B-SpP –  B  

A–Pg ,  Pn-OcP – ,  Pn-MP –  

 (MP)  Pn,  

 (  

 SpP  MP), . 

 

 (n – nasion, sn – subnasales,         

ls – labium superior, li – labium inferior, pgo - pogonion)  

.  

 

 

 

 

 

 

 

  . 2.5. ., 18 .  A. M. Schwarz 

, 

 J. Jarabak,  

,  A. Bjork.  

: , .  
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:  Sum. –  A. Bjork 

(  N-S-Ar  –  ,   S-Ar-Go – ,  Ar-Go-Me –  

).   Ar-Go-Me, ,  J. Jarabak, 

 N-Go ( ) :  N-Go-Ar 

–   N-Go-Me – . , 

 (S-N),  

 (S-Ar),  (Ar-Go),  (Go-

Me),  

 (Go-Me : S-N),  (S-Go)  

(N-Me),  (S-Go : N-Me) ( . 2.6). 

 

 

 

 

 

 

 

          

       . 2.6. ., 25 .  J. Jarabak 

 

,  

 

 ( , ,  

, )  

 (  
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) 

. 2.7). 

 

 

 

 

 

 

 

 

 

. 2.7. ., 12 .  ( ). 

 

2.3.  

 

 COL1A1 (rs1800012 (+1245 G > T (S/s))  FGFR2 (rs2981579, C > T) 

 110  (48  62 )  

 «  III»,  

. .  

 2014-2015 .  103 .  (45 

 58 )  

.  

.  

,  

 «  

» (1997)  

(2008). 
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 « » ( , 

) . 

 

 ( )  

 ( ). 

 COL1A1 (rs1800012 (+1245 G > T (S/s)) 

: 

 (5'-TAACTTCTGGACTATTTGCGGACT-3')   

(5'-GTCCAGCCCTCATCGGGGCC-3').  

 RotorGene 6000 (Corbet, ). : 

 – 98° , 5 .; 35 :  – 96° , 30 ., 

,  

 – 68° , 20 .;  – 72° , 10 . 

 FGFR2 (rs2981579, C > T)  

:   

(5'-GTGAC TT TCGTG-3')  (5'-GGCTCCTGGTCTATTTCTC-

3').  GeneAmp PCR System 2400 

(Perkin Elmer, ). :  – 94° ,  

5 .; 35 :  – 94° , 30 .,  

,  – 55° , 30 ., 

 – 72° , 30 .;   – 72° , 10 . 

 COL1A1 (rs1800012 (+1245 G > T (S/s)) 

,  

Bsel  (10 ) ( , )  5  

 37°C , 

.  

 8% .  
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 GG (SS), GT (Ss)  TT (ss),  T (s)  

 Bsel .  

 108 .,  T (s)  85 ., 

 G (S). 

 FGFR2 (rs2981579, C > T)  

,  Pst  (10 ) 

(Fermentas, C )  16  

 37°C ,  

.  

 3% .  

, 

T  TT,  T  

 Pst . ,  

 437 . .  

,  2  350  87 . 

 – 437, 350   

87 .  

, ,  –  

.  

 437 .,  T  350 .,   

. 

2.4.   

 53 

, .  

 14  J. Jarabak  

34  A. M. Schwarz.  53  

,  (25 

) – ,  (18 ) –   
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 (10 ) – .  

 53  

.  [16] 

,  

, .  

 

[17]:  

xc ±  , 

  – .  

,  

 .  

  = 0,95. ,  

 

 95 %.  

 

 [17]: 

=   , 

                                                                    

 xi – .  

  [17]: 

   = ts, 

 t – , s –  

.  

 

, ,  .  

 s  

   [17]: 
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                                      s = 
)1(

)(
1

2

NN

x
N

i
i

. 

 

1  

 J. Jarabak, 2 ( ) –  A. M. Schwarz. 

 

 EXCEL (WINDOWS). 

1, 2  

 s  . 

, ,  

 N-Se  A. M. Schwarz,  

2, .  53  

 N-Se  65,5 1,3 ,  

 25  - 66,4 2,1 ,  18  –  

64,3 2,4 ,  10  – 65,3 1,9  0,95. 

, ,  

 

, .  –  

. 

 
2. , 

, ,    (  

),  

.  

 (odds ratio, OR)  

(confidence interval, CI) .  OR,  

,  
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,  

. 

2.5.  

 

 

. 

 

,  

 

.   

 

, 

.  

 

.  

 

. ,  

,  

.  

.  

. 

, ,  

 10 .  

,  

.  

,  

.  

,  

, ,  
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, . 

,  

.  

,  

. ,  

, .  

 

 

,  

.  

,  

,  

. 
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 3 

 

 

3.1.  

.  

 2014-2015 .  

.  

),  (III )  

 ( ).  1023  6  17 ,   

467 (45,6 %)  556 (54,4 %) .  

 7- , 8- , 9-  10 ,  13,5 %,    

13,2 %, 11,63 %  13,1 %, ,  

 (1023 ). 

,  1023 ,   

7-  (1  – 12 , 1  – 14  5  – 15 ),  

 0,68 %, :  12-   

63  – 1,59 %,  14-  71  – 1,41 %  15-   

64  – 7,81 %.  

, ,   

32 ,  3,13 % .  

: 7-  

 – 0,78 % (8 ), 8-  – 0,59 % (6 )  10-  – 0,49 % (5 ), 

 1023 , ,   

(32 ) – 25,0 %, 18,75 %  15,62 %, . ,  

,  

. 

 (I )  412 (40,27 %) 

 1023  7-  – 4,69 %  



72 
 
(48 ), 8-  – 4,49 % (46 ), 9-  – 4,69 % (48 )  10-  

 – 5,47 % (56 ), ,   

(412 ) : 11,65 %, 11,16 %, 10,88 %  

13,59 % .      

 1023  55,91 %  

(572 ).  27,66 % (283 ), 

 (II ) –  11,14 % (114 ),  –  

9,58 % (98 ),  –  4,1 % (42 )  (III  

) –  3,42 % (35 ) ( . 3.1).   

(572 ) :  – 

49,47 %,  (II ) – 19,93 %,  – 17,13 %,  

– 7,34 %  (III ) – 6,12 % ( . 3.2).  

 283  (27,66 %)  

 (1023 ).  7-  

11 , :  7  – 3,71 % (38 ),  8  – 3,91 % (40 ),   

9  – 2,93 % (30 ),  10  – 3,03% (31 )  11  – 3,42 % 

(35 ).  (283 ),  

, :  7  –  

13,43 %, 8-  – 14,13 %,  9  – 10,6 %,  10  – 10,95 %   

11  – 12,37 %.  

 (II )  114   

(11,14 %),  1023 .  

 7  10 . ,  7-  

 1,27 % (13 ),  8-  – 1,95 %  

(20 ), 9-  – 1,66 % (17 )  10-  – 2,05 % (21 ),  

 (114 )  

:  7-  – 11,4 %,  8-  – 17,54 %,   

9-  – 14,91 %  10  – 18,42 %.  16  17  
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: 0,1 %  0,39 %,  0,88 %  

3,51 %, .  

 1023  9,58 % 

(96 )  7  –  1,86 % 

(19 ),  8-  – 1,07 % (11 ),  9-  – 0,98 % (10 ),  10-  

 –  0,98 % (10 ).  –  11  0,78 %,  

 12  –  0,19 %, :  13  –   

0,78 %,  14  – 1,07 %  15  – 0, 98%.  

 0,1 %  17 .  

,  96 ,  

:  7-  – 19,79 %,  8-  – 11,46 %,  9-  – 

10,42 %,  10-  – 10,42 %,  11  – 8,33 %,  12  – 2,08 %  13 

 – 8,33 %,  14  – 11,46 %,  15  – 10,42 %,  16  – 4,16 %  

 17  – 1,04 %. ,  

, , , , , 

 16-17 ,  

. 

 42 ,  4,1 %  1023 

.  7  10  

,  1023 :  7-  – 0,68 % (7 ),  8-  

 – 0,78 % (8 ),  9-  – 0,59 % (5 )  10-  –    

0,68 % (7 ), ,  

:  7-  

 – 16,66 %,  8-  – 19,05 %,  9-  – 11,9 %  10-  – 

16,66 %,  15  16  4,76 %  7,14 %. 

 (III )  1023  

 35 ,  3,42%,  7  – 

0,49 % (5 ),  8  – 0,39 % (4 ),  9-  – 0,59 % (6 ),   

10  – 0,39 % (4 )  13-  – 0,39 % (4 ),  



74 
 

 

.  14  

 15-  16-  – 0,19 %.  

 35 , ,  

:  7  – 14,28 %,  8-  – 11,43 %,  9-  – 17,14 %,  10  –     

11,42 %,  11  – 8,57 %,  12-  – 5,71 %,  13  – 11,43 %,  14  – 

2,86 %,  15  – 5,71 %,  16  – 5,71 %,  17  – 2,86 %.  

, ,  17  

, , , , ,  

.  

 

 3.1. ,  3.1  

,  

, :  –  25,0 % –  6  35,71 % –   

11 ;  –  2,13 % –  16  18,18 % –   

17 ;  –  4,54 % –  17  15,62 % –  15  

;  –  1,59 %  12  6,38 % –  16 ; 

 –  1,41 %  14  5,04 % –  9 . 

,  

,  

. 
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 3.1 

  

1023  

 
 

 

 
 

 
 

 

 

   

(II .) 

 

 

 

 

 

  

(III .) 
-

 

-

. 

% -

 

-

. 

% -

 

-

. 

% -

 

-

. 

% -

 

-

. 

% 

6 48 12 25,0 3 6,25 4 8,33 – – 1 2,08 

7 138 38 27,53 13 9,42 19 13,76 7 5,07 5 3,62 

8 135 40 26,66 20 14,81 11 8,15 8 5,92 4 2,96 

9 119 30 25,21 17 14,28 10 8,4 5 4,2 6 5,04 

10 134 31 23,13 21 15,67 10 7,46 7 5,22 4 2,98 

11 98 35 35,71 7 7,14 8 8,16 4 4,08 3 3,06 

12 63 22 34,92 7 11,11 2 3,17 1 1,59 2 3,17 

13 84 24 28,57 8 9,52 8 9,52 3 3,57 4 4,76 

14 71 20 28,17 5 7,04 11 15,49 2 2,81 1 1,41 

15 64 18 28,12 8 12,5 10 15,62 2 3,12 2 3,12 

16 47 12 25,53 1 2,13 4 8,51 3 6,38 2 4,25 

17 22 1 4,54 4 18,18 1 4,54 – – 1 4,54 

 * 
102

3 

283 27,66 114 11,14 98 9,57 42 4,1 35 3,42 

** 
572 283 49,47 114 19,93 98 17,13 42 7,34 35 6,12 

*  1023 . 

**  572 .    

 

 1023 ,  

» .  
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, : , 

,  

, ,  

, ,  

, , .  

 

. 

 1023 

 48,68 % (498 ),  – 

 14,66 % (150 ),  – 34,01 % (348 ), 

.  

 (  –  28,10 %  8  42,5 % –  16 ;  

 –  14,01 %  8  21,31 % –  16 ),  

.  

 138 (13,5 %)  1023 

.  –  20,42 %  

11  42,51 %  16 ,  2 .  

 72 (7,04 %)  13,3 %   

11  19,1 %  16 .  

 –  22 (62,85 %) ,  35, 

 III .  

, ,  117 (11,44 %)  

 1023 .  

 16  –  11 (23,4 %)  47 ,   8-  

 – 4,4 %,  6  135 .  

 –  86 (8,41 %) ,  1023 , 

 117 ,  

73,5 %.  18 (15,38 %) ,  117 ,  

 –  9 (7,69 %)  –  4 (3,42 %) .  
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 III  

. ,  35 ,  

 22 (62,85 %) ,  –  7 (20 %) .      

,  1023  6  

17 ,  

 – 27,66 %,  (II  

) – 11,14 %  – 9,57 % .  

 – 4,1 %  (III ) – 3,42 %.  

 572 (55,91 %) 

, :  – 49,47 %,  – 19,93 %,  

– 17,13 %  – 6,12 %.  

. 

,  

, ,  

. . 

 1023  

9,87 % (101 ). ,  

 7  10 , , ,  

,  

.   

1023 :  7  – 1,66 %,  8  – 2,35 %,   

9  – 1,37 %  10  – 1,47 %,  

(101 ) – 16,83 %, 23,76 %, 13,86 %  14,85 % . , 

 – 43,56 % 

 36,65 % – . 

 

 

 8-  15- ,  

. ,  
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 2,2 ,  (II ) –  2,5 , 

 –  1,1 ,  –  4,0 ,   

(III ) –  2,0 . ,  

 2-3 ,  3.2.  

, ,  

,   –  

,  

,  

. ,  

, , ,  

,  

, .  

, ,  

.  

 

 ( ),  

. 

, ,  

.  

 

, , 

,  

,  

 

.  

, ,  

, , ,  

 

 [90].    
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. 3.1.  
 

1023  

. 3.2.  
 

 
572  

 
 -

 - . 

 

 3.2 
 

  
8-  15-  

 
 

(572  
) 

 8   15  
 

 
 

. 
  1

02
3 

 
, 

 %
 

 
 

 
 

 
. 

, 
 %

 

 1
02

3 
 

, 
 %

 

 
 

 
 

 
. 

, 
 %

 

 (283 ) 3,91 14,13 1,76 6,36 2,2 

 -  (114 ) 1,95 17,54 0,78 7,02 2,5 

 (98 ) 1,07 11,22 0,98 10,2 1,1 

 (42 ) 0,78 19,04 0,19 4,76 4,0 

 - . (35 ) 0,39 11,42 0,19 5,71 2,0 
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3.2.  

 A. M.Schwarz 

3.2.1.  A. M. Schwarz 

  F ,  8,77 % (5 )  

 85°,  42,10 % (24 .)  85°,  49,12 % (28 ) – 

 85°,  

. 

  I  85° –  17,54 % (10 ),  85° –  

40,35 % (23 .)  85° –  42,10 % (24 ),  

. 

  T  «-» 11°  «+» 

14°.   T = 10° ( )  3,51 % 

(2 ),  10° –  19,30 % (11 .),  77,19 % (44 )  T  

 10°,  – 12,28 % (7 )  T  =  0°   

 (  - 2°  - 11°). ,  

 

. 3.3). 

 3.3 

  F,   I  

 T  

 F  I  T  

 
F = 85° F > 85° F < 85° I = 85° I > 85° I < 85° T = 10° T > 10° T < 10° 

5 24 28 10 23 24 2 11 44 57 

:  T = 0° –  7 ;  T  «-» 11° –  9 . 
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 A. M. Schwarz   F   I.  

.  

  

21,05 % (18 ),  –  21,05 % 

(12 .). , :  –  

10,53 % (6 ),  – 14,03 % (8 .)  – 8,77 % 

(5 ). ,  

 

 – 8,77 (5 )  7,02 % (4 .), ,  

 3.4. 

 3.4 

 

 

 
 

 
  

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

. 6 8 5 5 12 - 5 4 12 57 

% 10,53 14,03 8,77 8,77 21,05 - 8,77 7,02 21,05 100 

 F F = 85° F < 85° F > 85° F = 85° F < 85° F > 85° F = 85° F < 85° F > 85° 
 

 I I = 85° I = 85° I = 85° I < 85° I < 85° I < 85° I > 85° I > 85° I > 85° 
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,  

,  

,  

,  

 

. 3.3).  

.  

 

 

. 3.3. ., 13 . 

: , 

; 

 

:  

. 

 

 – -

 ( )   H,  

 (Pn)  

 (H).  90°  

H  – NSe.   H  

, ,   H –  

. ,  

, ,  

  I,  –      

 I > 85°,  –  I < 85°. 
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  H  

.   H,  90°  12,28 % (12 ), 

 90° –  17,03 % (8 .)  90° –  73,68 % (42 ).  

,   H, 

 ( . 3.5). 

, ,   

 

 –  51  57,  89,47 %,  

. 

 3.5 

 ( )  

 

 

 H = 90° 

 

 H > 90° 

 

 H < 90° 

 
 

% 

7 8 42 57 

12,28 17,03 73,68 100 % 

    

3.2.2.  A.  M.  Schwarz   

 

 (OcP)  (Pn)  

 75°,   Pn-OcP = 75°,  (MP) – 

 65°,   Pn-MP = 65°.  

:  Pn-OcP  1,75 % (1 )  (= 75°). 

 (> 75°)  –  77,19 % (44 ) –  76° 

 89°.   Pn-OcP  74°  63°  21,05 %  

(12 ). 
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  Pn-MP, ,  65°,  

 10,52 % (6 .).  66°  75° 

 22,81 % (13 ).   Pn-MP –  

64°  43° –  66,66 % (38 ), . 3.6.  

 3.6 

  Pn-OcP   Pn-MP  

 

 

; 

% 

 Pn-OcP (  75°)  Pn-MP (  65°)  

; 

% = 75° > 75° < 75° = 65° > 65° < 65° 

57 1 44 12 6 13 38 57 

100 1,75 77,19 21,05 10,52 22,81 66,66 100 

 

 3.6 ,  

  Pn-OcP  77,19 % (44 )  

  Pn-MP –  66,66 % (38 ).  

. 

 (  Pn-OcP > 75°   Pn-MP > 65°)  

 (  Pn-OcP < 75°   Pn-MP < 65°)  

,  17,54 % (10 )  17,54 % (10 ), . 

  Pn-OcP   Pn-MP –  50,88 %  

(29 ),   Pn-OcP   Pn-MP –  12,28 % (7 ). 

 1,75 % (1 )   Pn-MP   

 Pn-OcP,   Pn-OcP   Pn-MP  

. 

 –  Pn-OcP   Pn-MP  

, , ,  
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, ,  17,53 %  

(10 ). 

  B  (  SpP-MP) ,  

 14°  

44° (  30°), :  14°  20° –  24,56 % (14 ),  21°  

28° –  54,38 % (31 ),  29°  35° –  12,28 % (7 .),  36°  44° –  

8,77 % (5 ). ,   B  

 20±5°,  25° . 

  B = 20±5°  49,12 % (28 ),  26°  35° 

–  40,35 % (23 ),  36°  44° –  8,77 % (5 .).   B,  

 14°  1,75 % (1 ).  

  B  

, :  

 B = 20±5° –  49,12 %   B > 20±5° –  49,12 %, .  

  B  

 3.7. 

 3.7 

  B  

 

 

= N > N < N  

%  %  %  %  

 B 49,12 28 49,12 28 1,75 1 100 57 

 

 MP –  

 A – .  

  Go ,  

 112°  147°.  
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  Go,  123°  5,26 % (3 .) 

,  123° –   63,16 % (36 )  

123° –  31,58 % (18 ),  3.8. 

 3.8 

  Go  

 Go = 123°  Go > 123°  Go < 123° ; % 

3 36 18 57 

5,26 63,16 31,58 100 

 

 3.8 ,  

  Go.  

  Go  - 123°. 

  Go, ,  

  I  –  

,   Go   I –  

, , , ,  

. 

 

,  SpP – ,  53°  92°.  

 A. M. Schwarz (65°-70°), 

. 

 (  1-SpP)       

21,05 % (12 ),  70° –  31,58 % (18 .)  65° –  47,37 %  

(27 ),  – .  

,   

(85°-90°),  72°  114°, :  

29,82 % (17 ),  90° –  56,14 % (32 .),  85° –  14,03 %  
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(8 ),  

, ,  

 3.9. 

 3.9 

 

 

.; 

% 

 (  1-SpP)  (  1-MP) .; 

% N 

65°-70° 

> 70° < 65° N 

85°-90° 

> 90° < 85° 

57 12 18 27 17 32 8 57 

100 21,05 31,58 47,37 29,82 56,14 14,03 100 

 

 3.9 ,  

 – 47,37 % (27 )  

 – 56,14 % (32 ). ,  

, ,  

.  (  

)  

, ,  

. ,  

.   

 (  ii)  

 114°  165°  140±5° (  A. M. Schwarz).   ii  

,  135°-145°,  24,56 % (14 ),  

 (  146°  165°) –  17,54 % (10 .)  –  57,89 %  

(33 ),  3.10. 
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 3.10 

 (  ii)  

N (140±5°) > N (146°-165°) < N (134°-114°)  

24,56 17,54 57,89 100% 

14 10 33 57  

 

 3.10  

  ii,  

,  

. 

  MM  

, 

 A  Pg, ,  

 SpP. .  

 A, B  Pg  

,  SpP (  

),   MM = 90°.  B  

 A-Pg-SpP,   A-Pg-SpP (   MM)   A-B-SpP.    

.   A-Pg-SpP 

 70°  107°,   A-B-SpP –  70°  96°.  

 

  A-Pg-SpP –  78,95 % (45 )   A-B-SpP –  66,66 % (38 .), 

 –  14,03 % (8 )  –  19,30 % (11 .), ,  

 – 7,02 % (4 )  14,03 % (8 ), 

,  3.11. 

,  

, .   A-Pg-SpP  
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, ,   A-B-SpP –  

. , , 

 43,86 % (25 ),  (90°) –  5,26% (3 ), 

 –  35,09 % (20 )  3,51 % (2 .).  

 –  56,14 % (32 

)  1°  3° -  45,61 % (26 )  4°  24° -       

10,53 % (6 ). 

 3.11 

 

 

 

; 

% 

 A-Pg-SpP (  MM)  A-B-SpP  

; 

% 
N = 90° > 90° < 90° N = 90° > 90° < 90° 

57 4 8 45 8 11 38 57 

100 7,02 14,03 78,95 14,03 19,30 66,66 100 

 

 (  A-Pg-SpP   A-B-SpP)  

, , ,  

. 

 ( )  (Ist –  

)  (Sol) , ,  

, .  

 –  

89,47 % (51 )  3  22 , :  3  5  –  12 ,  

6  8  –  15 .,  9  11  –  12 ,  12  14  –  9 .,  15 

 17  –  2 ,  18  20  –  2 .  21  22  –  3 . 

 10,53 % (6 ) Ist-  (Sol). 

. 
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,  89,47 % (51 )  

, :  3  5  –  9 ,  6  8  –  

15,  9  11  –  11 ,  12  14  –  9,  15  17  –   

2 .,  18  20  –  2  21  22  –  3 .  10,58 %  

(6 )  (Sol), . 

 ( ) 

.  

43,86 % (25 ),  –  3,51 % (2 )  –  1,75 % 

(1 .). 

 ( )  50,88 % (29 ), : 

 2   3   –   14  ,   4   5   –   12  .,   6   7   –   

,  8  9  –  2 .  3  

 4 , ,  

 (  11  22 ). 

 ( )     

24,56 % (14 ).  1,75 %  

(1 ),  –  7,02 %  

(4 ),  –   

3,51 % (2 ).  

,  –  

36,84 % (21 ),  –  

43,86 % (25 ),  3.12, 3.13.   
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 3.12 

 

 ( )  ( ) 

  (MT1)  (MT2) 
Ist > Sol 

MT1 > 
Ist < Sol 

MT1 < 
Ist = Sol 

MT1 N 
Ist > Sol 

MT2 > 
Ist < Sol 

MT2 < 
Ist = Sol 

MT2 N 
Ist > Sol 

OK > 
Ist < Sol 

OK < 
Ist = Sol 

OK N 

51 - 6 51 - 6 4 29 14 

89,47 - 10,53 89,47 - 10,53 7,02 50,88 24,56 
: > –  Sol; < –  Sol; N – . 

 3.13 

 

 

 . % 

MT1 >, MT2 >, OK < 21 36,84 

MT1 >, MT2 > 25 43,86 

MT1 > 2 3,51 

MT2 > 1 1,75 

OK < 1 1,75 

MT1 >, OK < 4 7,02 

MT2 >, OK < 2 3,51 

MT1 >, MT2 >, OK > 4 7,02 

 57 100 

: . 

3.2.3.  

 

 

, , 
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, .  

,  

.  

,  

. 

,  

,  (sn-A),  

, :  (ls),  (li), 

 (pgo)  

(gn),  3.14. 

 3.14 ,  

 

 (pgo) –  54,38 % (31 )  

 (li) –  57,89 % (33 ),  

.  

 (sn-A) –     

8,77 % (5 )  –  22,81 % (13 .).  

 (sn-A)  

 (ls), ,  

,  22,81 % (13 )  57,89 % (33 .), 

. 

 (sn-A)  

 68,42 % (39 ),  pogonion –  22,81 % (13 )  

gnation –  7,02 % (4 .). ,  

 19,30 % (11 )  22,81 % (13 ), . 

,  

,  

,  

. 
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 3.14 

 

 

 

 

 

N 

, 

 

= N > N < N  
 

 
%  

 
%  

 
%  

 
% 

sn-A 12-16 39 68,42 13 22,81 5 8,77 57 100 

ls 12 11 19,30 33 57,89 13 22,81 57 100 

li 12 13 22,81 33 57,89 11 19,30 57 100 

pgo 10 13 22,81 31 54,38 13 22,81 57 100 

gn 10 4 7,02 2 3,51 51 89,47 57 100 

 

3.3.  

 J. Jarabak 

, ,  

 53  

 12  35 .  

  Sum., , : I  

(25 ) , II  (18 ) –  

 III  (10 ) – . 

 25 (47,17 %)  

,   Sum.  380°  394°  

 389°.   N-S-Ar  114°  

140°  124°.  

 2  (138°  140°). 
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  S-Ar-Go  125°  159°  

 140°.  4  

 3  – 129°  – 125°). 

  Ar-Go-Me   116°   

140°,  –  125°;  (  N-S-Ar – 124°). 

 2  (135°  

140°),  6 (  114°  118°). 

 (S-N)  59  76  

 67  (  Jarabak –  71±3 ), 

.  

 (S-Ar),  

 24  36   

31  (  Jarabak – 32±3 ).  

 –  24  26  5 . 

  N-Go-Ar   I  ,   

,  43°  64°  52° 

 52-53°  Jarabak)  13 (52 %) 

.  5 (20 %)  

 (  57°  64°). 

  N-Go-Me   63°   

79°,  72° (  70-75°),  

,  6  (  64°  69°), 

 24 % .  4  

 77°  79°,  16 %,  –  15 (60 %) 

.  

 (Ar-Go)  

 42  64  

 53  (  Jarabak – 44±5 ),  
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.   

19 (76 %)  50  64 ,  42  43  3   

(12 %),  3 (1,2 %) . 

 (Go-Me)  

 75 ,  

Jarabak (71±5 ).  17 (68 %) 

 77  88 . , 

 

 (Go-Me : S-N)  1,12 : 1,  

, ,  

.  

,  

 

(N-Me),  98  130  113 ,  

 (S-Go)  62  96  

 79 .  (S-Go : N-Me)  63 % 

 79 %  70 %,  Jarabak 

(> 63 %)  

. 

 18 (33,96 %) , 

  Sum.   396°   399°   412°   

 402°.   N-S-Ar  

119°  145°  129° (  123±5° –  Jarabak).  

 104°,  163°.  

 (  S-Ar-Go)  

 119°  163°  141°  143±6°  

Jarabak.  – 163°,  

 (  104°)   N-S-Ar.  

 8 (44,44 %) ,  J. Jarabak.  
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  Ar-Go-Me  121°  

147°  132°,  

(130±7°).  133°  147°  8 (44,44 %) 

 18.  

 (S-N)  58  74  

 66 ,  (73±3 )  Jarabak,  

.  

 (S-Ar)  

,  22  47  

 30  (  Jarabak 32±3 ),  

 

.  – 22  

 1 ,  – 47  – .  

  N-Go-Ar   II  ,   

,  44°  59°  52° 

 Jarabak 52-55°).  52°  44° 

 10 (55,55 %)  3 (16,66 %)  

 (57°, 58°  59°). 

  N-Go-Me   73°   

98°  80°  Jarabak 

70-75°.  75°  14 (77,77 %) , 

 II , ,  

Jarabak, . 

 (Ar-Go)  II  

 35  63  

 49  (  44±5 ).  50  60 

 10 (55,55 %) , . 

 (Go-Me)  

 53  80  73  (  Jarabak –  
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71±5 ). ,   

10 (55,55 %) ,  

.  

 (Go-Me : S-N)  1,12 : 1, 

 

. 

 

 (N-Me)  (S-Go)  

.  

61  90  72 ,  –  113  

142  120 .   

(S-Go : N-Me)  54 %  71 %  60 %,  

 62-65 %  Jarabak,  

 II ,  > 58 %.  

,  

,  10 (18,86 %) ,   Sum. 

 395°  397°  395°,  

 396°, .  

  N-S-Ar  116°  136°  129°,  

 (123±5°). 

  S-Ar-Go   133°   146°,   13°,   

 140° (  Jarabak 143±6°),  

.  

  Ar-Go-Me  123°  134°  

 11°,  128° (  Jarabak 130±7°),  

.  
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 (S-N)  53  69  

 65 , ,  Jarabak  

71±3 .  

 (S-Ar)  13  –   

23  36  30 , ,  

 32 .  

  N-Go-Ar  

 III , ,  46°  57°, 

 11°,  52°,  

 Jarabak (52-55°)  

. 

  N-Go-Me  71°  79°,  

 8°,  75°,  

 (70-75°). 

 (Ar-Go)   44   60   16   

 49  44±5  Jarabak,  

. 

 (Go-Me)  60  

 76 ,  16 ,  71  

 Jarabak – 71±5 .  

 3  (60 , 60  69 ).  

 

 (Go-Me : S-N)  1,07 : 1,  

.  

 

 (N-Me)  (S-Go)  

.  

 65  88  74 ,  
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 –  104  127  114 .  

 (S-Go : N-Me)  61 %  70 %  

 – 64 %,  Jarabak 

(62-65%).  

,  

 Jarabak,  

, .  

,  I  

  Sum. = 396°,  Jarabak 

,   S-Ar-Go = 140°,        

 Ar-Go-Me = 128°,  S-Ar = 30 ,  

 (  N-Go-Ar = 52°   N-Go-Me = 75°).   

 (= 49 )  (= 71 ). 

,  (74  : 114 ) 

 65 %,  3 %  Jarabak 

 (60±2 %). ,  

N-Go-Ar  50°, ,  

 Jarabak.  (Go-Me)  

 (S-N). 

 

,  II   

 Sum. > 396°,  (  S-Ar-Go 

= 141°),  (  Ar-Go-Me = 132°),   

(  N-Go-Ar = 52°).   

(  N-S-Ar = 129°),   (  N-Go-Me = 80°),   

(Ar-Go = 49 )  (N-Me = 120 ,  

 = 114 ,  = 113 ). 

 – S-Go = 72 ,  

 = 76 ,  = 79 ,  
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,  

 –  

S-Go : N-Me = 60 %,  64 %,  

 70 %,  

 Jarabak. 

 –   Sum. < 396°, 

 III ,  (  N-S-Ar)  124°, 

 129°. 

 (  Ar-Go-Me),  125°,  

 128°  132°, 

. ,  (S-N)  (S-Ar)  

 – 67  31 ,  65  30  – ,  

 66  30  – .  

(  N-Go-Me)  72°,  

 (< 70°)  Jarabak, , 

 

 75°,  – 80°.  

,  

(Go-Me)  (Ar-Go) – 75  53 , ,  71  49  

– ,  73  49  – . 

 (N-Me)  

 (113 ),  (114 )  (120 ) 

,  (S-Go), ,  – 79 ,  

(74 )  (72 ) .  

 (S-Go : N-Me) ,  

:  – 70 %,  – 64 %  

– 60 %.  Jarabak.  
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 (Go-Me : N-S),  

 Jarabak  1:1, :  

 1:0,92,  – 1:0,9,  1:0,89,  

 ( )  

 

.  (1:1)  3 

 

.  

 

,  –  

,  

 

, . 

3.4.                                   

 Schwarz  Jarabak 

 

 Schwarz  

 ( , )  

Jarabak . 

.  

 N-Se ,  

: 64  – , 65  –   

66  – .  (N-S) 

 Jarabak, : 66 , 65 , 67 , .  

,  

.  

  F  (  NSe-NA),  

,  81°  

 87° –  – 83°,  
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,  

 

 Schwarz), .  

 

, .  

(Ist)  (OK)  

 42  –  43  –  

,  46  –  (  44 ), 

 (Sol)  ,  ,   45   

,  46  –  

 46 ),  

.  

, ,  

. 

  I  (  Pn-SpP),  

 ( ), ,  

 ( - )  81° –  

 83° – ,  87° –  

,  85°,  

.  

  H  (  Pn-H),  

, ,  85° –  

 88° –  

 88°,  

,   

2  6,7 .  (MT2).  

 

 –  (  

) . ,  
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, ,  

, . 

 (MT2)  

.  (Ist)  

 (Sol)  7   

(56-49 ),  – 7  (54-47 ),   

10  (60-50 )  – 8  (56-48 ).  

 

, , . 

 Ist  Sol  

(MT1)  4  (73-68 ),  – 8  (75-67 ),  

 – 9  (79-70 ),  7  (76-69 ), 

,  ( )  

,  

,  

Jarabak. ,  Jarabak  

 (Go-Me)  71  – , 73  –  

 75  – ,  (Ar-Go) – 49 , 

49  53 , .  

 Jarabak  Schwarz  

) ,  –  Ar  Go,  – Go-Me  

Jarabak;  Schwarz:  –  Go  

A,  ( )  –  Go  

 Pgo  MP ,  

, ,  (  

). ,  

,  

, . 
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  Pn-OcP (  75°)  

71°  85°  75° ,  72°  

82°  77° –  77°  89°  

 82° .  

, , 

 79°,   Pn-OcP  

. 

  Pn-MP (  65°)  

 43°  67°  53° ; 

 57°  61°  59°  59° 

 75°  66° .  

 

 66°, .  

,  

,  ( )  

 

.  

  B (  SpP-MP),  Schwarz  20±5°, 

 14°  30°  

 21°,  –  15°  27°  

 23°,  23°  43°  

 32°,  

 25°, .  

 Schwarz  Jarabak ,   B           

(  SpP-MP)  

.  

  Go –  (  A-MP),  

 (123±10°)  

:  113°  137°  125° –  
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,  120°  136°  127° –  

 119°  147°  133° –  

.   Go  

 128° – . ,  

. Jarabak      

 Go  X,  (N-Go),  – 

  N-Go-Ar   N-Go-Me,  

 – 52-55°  70-75°, , ,  

 (< 70°) ,  

 ( ),  (> 75°) – 

,  (  

).  (< 50°)  

,  

 50°.  

, 52-55°  70-75°,  122°  

145°,  (133°)   Go   

Schwarz. ,  Jarabak  

.  

. 

  MM –  (  A-Pgo-SpP)  

Schwarz  90°. ,  “A” 

 “Pgo”,  (SpP)  

  A-Pgo-SpP,  

.  “B”,  

,  

,  A-Pgo, ,  

  MM  (   A-Pgo-SpP).   

 A-B-SpP,  

. ,  
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,  “B”  A-Pgo,  

. ,   

 MM  82°  107°  90°,  

 76°  85°  84°,  

–  62°  90°  81°. ,  

  MM (  84°)  

,  

.  10 (18,87 %) ,  53,  MM  

 (  89°  92°),  –   

6 (60 %) ,  10, .  

, 

,   

(SpP  MP) .  Schwarz  (  1-SpP) 

 65-70°,  (  1-MP) – 85-90°.   MM  =  90°   

 65° ( ) 

 90° ( ).  

.  

.  

  1-SpP   42°   87°   

 67°,  –  47°  92°  

68°,  39°  75°  61°, 

  1-SpP,  

. 

 (  1-MP)   

 72°  107°  90°, 

 –  88°  105°  95°,  

 –  72°  114°  97°,  

 

. 
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  ii,  

,  Schwarz  140±5°.  

  ii  

117°  165°  132°,  108° 

 157°  135°,  113°  154°  

 140°. ,  

.  

 134°,  

,  108°  165°  

 134°, ,  

 57°.  (  ii), , 

 (  Jarabak)  

 (  Schwarz),  

 ( ) , ,  

,  (  

), . 

 

 

Schwarz  Jarabak.  

 (  3.15).  

 

 – 12 (48 %)  25 ,  

 – 10 (40 %)  –  2 (8 %) .  

.  

 1 (10 %)  10 .  

 1 (5,55 %)  

 1 (5,55 %)  18 .  

15 (28,30 %)  53 ,  

 ( ).  
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 3.15

 

 (  Schwarz)  (  Jarabak)  

. 

  

  

 15 (28,30)  22 (41,51)  16 (30,19) 100 
% 

 
 

 
 

 
  

       

 25 10  
(40%) - 2  

(8%) 
2 

(8%) - 2  
(8%) 

3  
(12%) 

3  
(12%) 3 (12%) 47,17 

 18 1  
(5,55%) - 1  

(5,55%) 
1  

(5,55%) 
7  

(38,89%) 
3 

(16,67%) 
2 

(11,11%) 
2 

(11,11%) 
1 

(5,55%) 33,96 

 10 - - 1  
(10%) - 6 (60%) 1 

 (10%) - - 2 
 (20%) 18,87 

 . 53 11 - 4 3 13 6 5 5 6 53 

% 100 20,75 - 7,55 5,66 24,53 11,32 9,43 9,43 11,32 100 

, ,  22 

(41,51 %)  53 .  

 –  7 (38,82 %)  18 .  

 6 (60 %)  10 .  

:  2 (8 %)  25  

 1 (5,55 %)  18 ,  

 

.  6 (11,32 %)   

53 ,  1 (10 %)  2 (8 %) 

 3 (16,67 %) ,  

. 

 16 (30,19 %)  53 , :  

9 (16,98 %) ,  5 (9,43 %)   

2 (3,77 %) . ,  

 3 (12 %)  

25 ,  3 (12 %)  
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 3 (12 %) – .  

  

2 (11,11 %) ,  –   

2 (11,11 %)  1 (5,55 %) .  2 (20 %) 

 10,  

.  

, ,  

 

,  

 (  Jarabak). 

,  

,  

 (  Jarabak).  

 ( ,  

, ),  

.  

,  Schwarz  Jarabak  

 

,  

 ,  

 ( . 3.4) [96]. 
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. 3.4.  

 



111 
 

3.5.  COL1A1 rs1800012 (+1245 G/T (S/s)) 

 

 COL1A1 

rs1800012 (+1245 G/T (S/s))  

 [84, 88].  

   3.16. 

 3.16 

 rs1800012 (+1245 G/T (S/s))  COL1A1 

 

 

 GG  (SS),  GT  (Ss)   TT  (ss)   

 ( 2 = 0,05,  

 = 0,83).  (  2 )  

 TT (ss),  – 5,9%  

2,9% ,  (  3.16).  

, 

 

 

, 

, 

n ( ) 

 

, 

, 

n ( ) 

2 P 

 «  III», n = 110 

GG (SS) 57 (0,518) 57,42 (0,522) 

0,05 0,83 GT (Ss) 45 (0,409) 44,11 (0,401) 

TT (ss) 8 (0,073) 8,47 (0,077) 

,  n = 103 

GG (SS) 74 (0,718) 35,4 (0,689) 4,47 0,03 

GT (Ss) 23 (0,223) 14,2 (0,282) 

TT (ss) 6 (0,058) 1,4 (0,029) 
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 ( 2 = 4,47,  = 0,03).   

,  (s) 

 18-21 % (  (ss) –  1,39  8,12%),  

 ( )  13-15 % (  

 (ss) –  1,59  2,70 %) [ .  63].  

 (s)  17 %,  

 (ss) – 5,8 %,  

. 

 3.17,  T (s)  

 «  III» ,  – 

0,277  0,170,  (  = 0,008).  

 III»,  T (s)  : R = 1,87 (95% 

CI, 1,17 – 2,99). 

 3.17  

  

rs1800012 (+1245 G/T (S/s))  COL1A1 

  

 «  

III», 

n = 110 

 

, 

n = 103 

2 p OR 

 95 % CI 

G (S) 0,723 0,830 7,03 0,008 0,53 0,33 – 0,85 

T(s) 0,277 0,170  1,87 1,17 – 2,99 

 

 3.18  

 rs1800012 (+1245 G/T (S/s))  COL1A1. 
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 3.18  

 rs1800012 (+1245 G/T (S/s)) 

 COL1A1 

  

 «  

III», 

n = 110 

 

, 

n = 103 

2 p OR 

 95 % CI 

G/G 0,518 0,718 

6,47 0,01 

0,42 0,24 – 0,74 

G/T 0,409 0,223 2,41 1,32 – 4,39 

T/T 0,073 0,058 1,27 0,42 – 3,79 

 

,  

 «  III»  

 ( )  (G/T),  

 OR  – 1,27  2,41, .  

 3.19  

 rs1800012 (+1245 G/T (S/s))  COL1A1. 

 3.19  

 rs1800012 (+1245 G/T (S/s)) 

 COL1A1 

  

 «  

III», 

n = 110 

 

, 

n = 103 

2 p OR 

 95 % CI 

G/G 0,518 0,7218 
9,01 0,003 

0,42 0,24 – 0,74 

G/T+T/T 0,482 0,282 2,37 1,34 – 4,19 
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 3.19,  G/G  

.  

. 

 3.20  

 rs1800012 (+1245 G/T (S/s))  COL1A1. 

 3.20  

 rs1800012 (+1245 G/T (S/s)) 

 COL1A1 

  

 «  

III», 

n = 110 

, 

n = 103 

2 p OR 

 95 % CI 

G/G+ G/T 0,927 0,942 
0,18 

0,6

7 

0,79 0,26 – 2,36 

T/T 0,073 0,058 1,27 0,42 – 3,79 

 3.20,  

.  T/T  

, ,  

 

. ,  

,  (  3.18), 

, 

. 

,  

 COL1A1 (rs1800012 (+1245  G > T (S/s))  

.  

 T (s)  (OR = 1,87, p = 0,008). 

 G (S)  

 (OR = 0,42, p = 0,003) [88]. 
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3.6.  FGFR2 rs2981579 (C/T)  

 

 FGFR2 rs2981579 

(C/T)  

 [159].  

 rs2981579 (C/T)  FGFR2  

 3.21. 

 3.21  

 rs2981579 (C/T)  FGFR2  

 

 FGFR2 rs2981579 

(C/T)  

 (  3.21).  

 FGFR2 rs2981579 (C/T)  

 III .  

, 

 

 

, 

, 

n ( ) 

 

, 

, 

n ( ) 

2 p 

 «  III»,n = 110 

CC 13 (0,118) 21,78 (0,198) 

11,61 < 0,001 CT  72 (0,655) 54,34 (0,494) 

TT  25 (0,227) 33,88 (0,308) 

, n = 103 

CC 31 (0,301) 33,78 (0,328) 1,27 0,26 

CT  56 (0,544) 50,37 (0,489) 

TT  16 (0,155) 18,75 (0,182) 
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 3.22,  T  

 «  III» ,  – 0,56 

 0,43,  (  = 0,009).  

 T  : R = 1,67 (95 % CI, 1,14 – 

2,45). 

 3.22  

 rs2981579 (C/T) 

 FGFR2 

  

 «  

III», 

n = 110 

 

, 

n = 102 

2 p OR 

 95 % CI 

C 0,445 0,573 6,90 0,009 0,60 0,41 – 0,88 

T 0,555 0,427  1, 67 1,14 – 2,45 

,   

 40 %  44 %,  

 [159]. ,  

, 

. 

 3.23  

 rs2981579 (C/T)  FGFR2.  

 

 «  III»,  ( ), 

   (G/T) – 1,60  1,59 . 
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 3.23  

 rs2981579 (C/T)  FGFR2 

  

 «  

III», 

n = 110 

 

, 

n = 103 

2 p OR 

 95 % CI 

 0,118 0,301 

8,65 0,003 

0,31 0,15 – 0,64 

/T 0,655 0,544 1,59 0,92 – 2,76 

T/T 0,227 0,155 1,60 0,80 – 3,20 

 3.24  

 rs2981579 (C/T)  FGFR2. 

 3.24  

 rs2981579 (C/T)  

FGFR2 

  

 «  

III», 

n = 110 

 

, 

n = 102 

2 p OR 

 95 % CI 

 0,118 0,301 
10,84 0,001 

0,31 0,15 – 0,64 

/T+T/T 0,882 0,699 3,21 1,57 – 6,57 

 3.24,  «  

III», ,  

 ( OR = 3,21, p = 0,001).  

   

.  

. 

 3.25  

 rs2981579 (C/T)  FGFR2. 
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 3.25  

 rs2981579 (C/T)  FGFR2 

  

 «  

III», 

n = 56 

, 

n = 51 

2 p OR 

 95 % CI 

+ /T 0,773 0,845 
1,77 0,18 

0,63 0,31 – 1,25 

T/T 0,227 0,155 1,60 0,80 – 3,20 

 3.25,  

. 

,  

 FGFR2 (rs2981579, C > T)  

.  

 (OR = 1,67, p = 0,009).  

 

(OR = 0,31, p = 0,001) [159]. 

3.7.  

 62  

 ( )  3  44 .  

 3 : 1  –  3  5,5 , 2  –  6  

12  3  –  13 . 

 1  (6 )  3  5,5 ,  

, , ,  

, , 

, , 

, 

 ( ), , 

. 



119 
 

 6, ,  

,  

. .  

 (  3, 4  4,5 )  

 

), . 

 (4,5, 5  5,5 )  

 III . -

 

.  

 

 

.  5,5  

,  3 . 

,  

 III , ,  

 ( . 3.5). 
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. 3.5. . 5,5 . : . :  – 
,  – ,  – , , .  – .  

 75  74,  85  – .  
:  III  – , , , .  

 – , , , , .  
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,  

.  6 , 

,  

.  

. 

, , 

 

.  

, ,  

.  

 1 

,  6-12  

. 

 II  – 31  (  6  12 ),  

,  

,  

, .  

 

,  

. : ,  

. , ,  

, ,  

. ,  

, ,  

,  « »,  

.  

 

.  
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, . 

 3 ,  4 

 6  – , ,  

.  6  

 

, ,  

,  

.  

 ( ),  

,  

,  

. -

, ,  

,  

,  

,  ( . 3.6). 
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. 3.6. . 9 . : . :  
– ,  – ,  – , , .  

 – , .  – .  – 
, , . :    

 – , , .  ( ) 
 – , , , , , . 
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,  

,  10-13 

, ,  

 [66].  

 8 (25,8%)  9  13 ,  

.  4  

 

,  2 –  

 2 – .  

5  (12-13 )  

 ( . 3.7). 
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. 3.7. . 12 . : , ; 
. :  – ,  – . 

 – .  – , , .  
 – , , . : 

 ( )  – , , . 
 – , , , , .  

 

 III  – 25  (  13  

), ,  

 (  

, , , 

.)  

.  
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 (83,3 %) III  

.  4 (16,6 %)  

.  

,  

,  – .  III 

,  II . 

 7 (28 %)  III  

,  5 (20 %) , , 

.  2 (8 %)  

.  

 

,  

 

 [67, 68]. ,  

 

. ,  (  

), , ,  

,  

 ( . 3.8, 3.9). 

 

 (III )  

, .  

, 

, . ,  

, ,  

,  

. 
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. 3.8. . 38 . : , ; 
.  – , , .  

 – .  – .  – , , .  
 – .  – .    
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. 3.9. . 44 . : , ; 
.  – , , .  

 – .  – .  
 – .  – , , .  22 – 

, , . . 
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, ,  

,  

,  

,  

 T-Skan-3.  

 

,  

,  

. 

,  

,  

,  

 

, .  

 

. ,  

, ,  

 ( ,  

), ,  ( ) 

.  

 

.  

 (  ½ ,  1 ),  

 (  1/3, 2/3  3/3  

)  (  3 ),  

, , .  

 

, 

) [97]. 
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.  

 

, , , 

, 

, . 

 

 13 ,  

,  

.  

). ,  

,  

.  

 

, , , .  

,  

, ,  

 

)  

,  

. 

 

, ,  

-

.  

, , 

, ,  
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 10-12 .,  

 [97]. 
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 4 

 

 

 

 

 

. 

 

.  

 

,  

. , 

 

. , ,  

, , ,  

,  

. , 

 

, , .  

,  

, ,  (  

), , :  

, ,  

, ,  

, .  

,  

, ,  

,  
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.  

.  

 

,  

 

,  

 

,  – .  

,  

, . 

 

. , , , 

, , 

, , 

,  [65].  

,  

.  

 [29],  

, .  

,  

.  

,  

. 

 

,  

, ,  

 [66].  ( . 4.1), 

 1  2 ,  

.  1  2  3  
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,  4 ,  

 5 – .  1  2  5  

 3  6,  

.  7,  

 1  2  8.  

9,  1, 2  7.  

, .  

, 

. 

 

                    

                                                                                                                                      A                                                                                            

                                                                                   8       9        6        7  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

A-A 

1 

 

5 

3 

4 

2 

. 4.1.   
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 4  5.  

,  –  

 [52]  1  2,5 .  

 

 8  

.  8 

.  

 

 

 

. 

 

,  

 

.  

 

-

.  

.  

,  

.  

 

.  

 

,  

. 

, , 

. ,  
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,  

», , ,  

.  

 

 

 [66].  

.  

, .  

 

, .  

 

 4  5 ( . 4.1).  

,  –  [52]  

 1  2,5 .  

 

 8 .  

 8  

. 

 

                                                                                              F       F  

                                                                                F                           F  

                                                           F 

                                                                                                     

. 4.2. 

,  F  

 1 . ,   

F  F  8.  4.2  

,  
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.  F  F  

 F : 

 

F  = Fcos ; F  = Fsin                                                     (4.1) 

 

 F  F  

,  

 F  1, 2,  

 6,  ( . 4.1).  

 F ,  

 [109] : 

 

F  = kF ,                                                          (4.2) 

 

 k - ,  

 0,055.  F ,  

,  F  F . 

 

F  = F  - F                                                     (4.3) 

 

,  

.  (4.3) , ,  

 k,  

 F  F,  F  

: 

 

 = arcctg (k)                                                (4.4) 
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,  0,055, 

 87°. ,  

 87°. 

 (4.3)  (4.1)  (4.2)  

 F : 

 

F = F  /(cos  - ksin )                                                 (4.5) 

 

 4.2 , ,  

4.1 (  4.1)  F  = 1  

. 

 4.1 

 

, ° 0 5 10 15 20 25 30 35 40 45 

F, H, >0 1,00 1,01 1,03 1,05 1,09 1,13 1,19 1,27 1,37 1,50 

F, H, <0 1,00 1,00 1,02 1,04 1,06 1,10 1,15 1,22 1,31 1,41 

, , ,  

,  

 ( . 4.3).  F  F  

,  F  F.  

 4.1. 
 

                                                                                                         F 

                                                                                                                                                 F  

 

. 4.3. 
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,  < 0.  

 1, 2 

 7 ( . 4.1),  

 F ,  

 

. 4.4).  

: 

 

                                                 F = F /cos                                                        (4.6) 

 

                                                                                    F 

                                                                                                                                                                              
                                                                                   

 
 

 
. 4.4. 

 

 

 (4.6)  

 (  < 0)  4.1. 

 4.1 ,  

 < 0  

,  > 0,  

.  

,  

 

,  

, , .  
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,  

.  

,  

 

 [86]. 

 

,  

.  

.  

.  

.  

, . 

 

 104412  « ».  

,  

, ,  

, ,  

, ,  

,  

, ,  

, , 

,  

,  

. 

 

 

,  

, . 
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, , 

.  

,  

 

,  

.  

 

,  

, .  

, ,  

.  

,  

 

. ,  

.  

, . 

 

,  

 

. 

 

 

, . 
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 5 

 

 

 2014-2015 . 

.  

,  

 (III ).  1023  

 6  17 .  

. 

,  

 – 27,66 %,  

 (II ) – 11,14 %  – 9,57 % . 

 – 4,1%  (III ) 

– 3,42 %.  

 572 (55,91%) , :  – 49,47  %, 

 – 19,93 %,  – 17,13 %  –      

6,12 %.  

, .  

.  

 

 53  

 12  42 .  

 ( )  A. M. Schwarz  J. Jarabak  

.  A. M. Schwarz 

,  

.  

.  

,  J. Jarabak.  



143 
 

 3 , ,  25 

;  – 18  

 – 10 . 

 53 ,  

 

,  47 %,  –  – 34 %  

 –  – 19 %.  

 J. Jarabak  

 (  Sum),  I  389°. 

 (  N-Go-Ar)  (  N-Go-Me) 

.  (S-Go)  (N-Me) 

 70 %,    

J. Jarabak.  

 Jarabak  A. M.Schwarz ,  

 (  B)  

 (  Go) ,  (  Pn-OcP)  

 (  Pn-MP) . 

 

(  Sum),  II  402°,  

 (  N-Go-Ar)  

  N-Go-Me).  (S-

Go)  (N-Me)  

 60 %.  

 (  B)  (  Go)  ,   

 (  Pn-MP). 

 (III )  

 J. Jarabak.  (  Sum)  

 395°.  (  N-Go-Ar)  (  N-Go-Me)  



144 
 

 52°  75°, . 

,  (S-Go)  (N-Me)  

 65 %,  3%  

Jarabak  (60±2 %).  

 A. M. Schwarz  

. 

,  

 

 (  F > 85°;  I > 85°);  

 –   

(  F  <  85°;   I < 85°). ,  

,  

,  

. 

 

 COL1A1 (rs1800012)  

 2 – FGFR2 (rs2981579)  

   

 

 COL1A1 (rs1800012 (+1245 G > T (S/s))  

FGFR2 (rs2981579, C > T)  110  (48  62 ). 

 103  (45  58 )  

. 

 

 COL1A1 (rs1800012 (+1245 G > T (S/s))  

FGFR2 (rs2981579, C > T) .  

 COL1A1  (OR = 1,87,  

p = 0,008), .  

 (G/T + T/T)  
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 2,37 ,  G/G.  

 G/G : 

OR = 0,42, p = 0,003.  FGFR2  

 ( R = 1,67, p = 0,009),  

.  

/T + T/T ( )   

3,21 , .  

: OR = 3,21, p = 0,001. 

 

 

,  

: ;  

; ; 

;  

; ; ;  

. 

 

 62  

 3  42 ,  38  24 –  

.  3  

.  6  3  

5,5 ; 2  – 31  6  12  

 3  – 25  13  –  

. 

 1 , ,  

, , 

, , 

, 

,  .  
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3-4,5 ,  – 4,5-5,5  

 III .  

 

.  5,5  

,  3 . , 

 III 

, ,  

. 

 II  – , 

 

, .  

, 

. 

 

, .  

 3 ,  4   

6  – , ,  

.  6  

 

, ,  

.  ( ),  

,  

, 

.  

, ,  

,  

,  

, .  

,  
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.  

 

 

,  

, , 

,  

 – .  

. :  

,  – ,  

.  

, . 

, .  

, .  

, 

.  

 

 

,  

 

,  

. ,  

, . 

 

,  

. 
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,  

, . 

 8  9  13 ,  

 

.  4  

,  2 –  2 – 

.  

.  

 (  18 ),  

 10-12 . 

 III  –  

. 

 (83,3%)  

 ( ,   

II ),  4  (16,6%) . 

, ,  

 

, .  

 

. 

, ,  

, ,  

 

 T-Skan-3.  

,  

,  

 

. 



149 
 

 

 

,  

 

,  

. ,  

, . 

 

,  

. 

 

 

,  

, . 

,  –  

,  

,  

.  

 

 

. 
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,  

 

 

. 

1.  1023  

  6  17  3,42 %.  

 8-  15- ,  

,  

 2,0 ,   

16-17 .  

 ( ),  

. 

2.  

 – 12 (48 %)  25 ,  

 –  10 (40 %) .  22 (41,51 %)  

53 .  

 –  7 (38,82 %)  18  6 (60 %)  10  

. , 

 

.  

.  

, . ,  

,  

. 

3.  COL1A1 (rs1800012 

(+1245 G > T (S/s))  
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,  T (s)  

 (OR = 1,87, p = 0,008),  

  G  (S)   

(OR = 0,42, p = 0,003). 

4.  FGFR2 (rs2981579,       

C > T) ,  

   

(OR = 1,67, p = 0,009),  

 (OR = 0,31, p = 0,001). 

5.  Schwarz  Jarabak  

 

,  

, . 

6. ,  

. 

,  

13 , ,  

. 
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1.  

 (  1  2 ) ,  

,  

 

. 

2.  

,  

, ,  

,  

. 

3.  COL1A1 (rs1800012 (+1245 G > T 

(S/s))  FGFR2 (rs2981579, C > T)  

,  

. 

4.  

,  A. M. Schwarz  

J. Jarabak ,  

.   
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