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?F2A20@7B G89:4; 92A=70=F24;767 =/01@=5 Ç!3A:;3:A@15 =E9A=-
;<10@15 <=@6G=43=;1È 9:H<=;:2345 GE 670 >H=<25 7302<2@=5 9A=-
;<10@7B, ;7C9D>32A@7B =E C132C13=F24;7B <=@6G=43=;= !*H-$. 
.E1958E670: 97 =@=I=13=G2 9A7P. +. #. J=@02A1 H8<7 73;A837 92AG72 
GE@1T2B 43A1@2 7302<2@=2 43A:;3:A@7B =E9A=;<10@7B <=@6G=43=;=. 
.E1962E670: H8<1 7HA1/7G1@1 ;1P20A1 C132C13=F24;7B <=@6G=43=;=, 
;737A7B H7<22 47A7;1 <23, 07 2016E6701, A:;7G70=< G801>U=B45 :F2-
@8B, *7F23@8B 9A7P2447A !*H-$ '. !.  -2A0. )C2@@7 7@ 47A7; <23 @1-
/10, GE1978E670:, 74@7G1< C2SG:/7G4;=B 4H7A@=; Ç!3A:;3:A@15 =E9A=-
;<10@15 <=@6G=43=;1È =EH8< 267 H244C2@@8C A201;37A7C =E1G37A7C. 
,G2@10I138B G89:4;, ;E47S1<2@=>, G8Q70=3 :S2 H2/ @267.

!2670@5 @1 ;1P20A2 C132C13=F24;7B <=@6G=43=;= A1H731>3 0G10-
I13D 9A29701G132<2B =E473A:0@=;7G, ;737A82 7H:F1>3 43:02@37G 97 
47GA2C2@@8C 9A76A1CC1C H1;1<1GA=131, C16=43A13:A8 =E 149=A1@-
3:A8. &1A50: 4E3A10=I=7@@8C= 5/8;7G20F24;=C= 0=4I=9<=@1C= G2-
02345 9A29701G1@=2 @7G2BT=Q 1492;37G 327A23=F24;=Q =E9A=;<10@8Q 
<=@6G=43=F24;=Q =44<207G1@=B =E;7C9D>32A@7B <=@6G=43=;=, 1E31;-
S2 1@6<=B4;767 5/8;1 =EG37A767 =@743A1@@767 5/8;1, 9A76A1CC=A7-
G1@=5, A501 9A=;<10@8Q C132C13=F24;=Q 0=4I=9<=@. ?47H72 G@=-
C1@=2 GE:F2H@8Q 9<1@1Q 7302<2@=5 :02<2@7 =/:F2@=> 47GA2C2@@8Q 
<=@6G=43=F24;=Q 32Q@7<76=B. %1P20A1 9A=02AS=G12345 9A=@I=91, 
<1;7@=F@7 4P7AC:<=A7G1@@767 9A7P. '. !.  -2A07C: Ç.89:4;13D <=@6-
G=437G, G<102>U=Q C132C13=F24;=C= C23701C=, 1E @2 C132C13=;7G, 
97@=C1>U=Q <=@6G=43=F24;=2 9A7H<2C8È.

%1P20A1 97002AS=G123 324@82 ;7@31;38 47 4G7=C= G89:4;@=;1-
C=, C@76=2 =/E ;737A8Q A1H731>3 GE@1:F@8Q 7A61@=/1I=5Q = GE;7C-
91@=5Q, A1/G=G1>U=Q 47GA2C2@@82 =@32<<2;3:1<D@82 32Q@7<76==. 
.E2017E670: H8< 7HA1/7G1@ !7G23 97 7HA1/7G132<D@8C 9A76A1CC1C 
H1;1<1GA=131 =EC16=43A13:A8, GE/101F= ;737A767 GQ70=3 97002AS=-
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G13D 0=1<76 ;1P20A8 =E 9A20431G=32<2B 0A:6=Q @1:F@8Q, 7HA1/7G1-
32<D@8Q =E9A7=/G7043G2@@8Q 7A61@=/1I=B, 02<13D :F2H@82 9<1@8 73-
02<2@=5 H7<22 1;3:1<D@8C= =E47GA2C2@@8C=.

*A29701G132<= ;1P20A8 G20:3 =@32@4=G@:> @1:F@:> A1H73:, :F1-
43G:>3 GE 6A1@31Q @1 9A7G202@=2 @1:F@8Q =44<207G1@=B, 974375@@7 
G843:91>3 4E07;<101C= @1 C2S0:@1A70@8Q ;7@P2A2@I=5Q. *A= :F1-
43== 9A29701G132<2B =EG89:4;@=;7G ;1P20A8 GE2016E670: G8T<1 ;7<-
<2;3=G@15 C7@76A1P=5 Ç*A=;<10@15 =E;7C9D>32A@15 <=@6G=43=;1È, 
;737A15 C7S23 4<:S=3D ;1; :F2H@8C 9747H=2C 0<5 43:02@37G @1T267 
7302<2@=5, 31; =EGG202@=2C GE0=4I=9<=@: 0<5 9A20431G=32<2B 0A:6=Q 
@1:F@8Q =E32Q@=F24;=Q @19A1G<2@=B.

,G2@10I138B G89:4; 4H7A@=;1 Ç!3A:;3:A@15 =E9A=;<10@15 <=@6-
G=43=;1È G;<>F123 4313D= 9A29701G132<2B =E 149=A1@37G ;1P20A8 
C132C13=F24;7B <=@6G=43=;=, 1E 31;S2 A1H738 @1T=Q G89:4;@=;7G. 
&2;737A82 =/EV3=Q A1H73 @19=41@8 GE471G37A43G2 4E;7<<261C= 4E0A:-
6=Q P1;:<D3237G @1T267 :@=G2A4=3231, =/E0A:6=Q @1:F@8Q =E7HA1/7G1-
32<D@8Q :FA2S02@=B @1T2B 43A1@8, =/E;7C91@=B, A1H731>U=Q GE7H-
<143= 47GA2C2@@8Q <=@6G=43=F24;=Q 32Q@7<76=B. !313D= 73A1S1>3 
A1/@77HA1/=2 =44<207G132<D4;7B 02532<D@743= 9A29701G132<2B ;1P2-
0A8 C132C13=F24;7B <=@6G=43=;=, T=A7;=B 492;3A =@32A247G 1G37-
A7G: =437A=5 43=<2C23A==, 327A=5 0=4;:A41, 3797@=C=;1, ;7C9D>-
32A@15 32;437<76=5 =E94=Q7<=@6G=43=;1, ;G1@3=313=G@15, ;7A9:4@15 
=E;7C9D>32A@15 <=@6G=43=;1.
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GE9A2080:U=Q G89:4;1Q 4H7A@=;1 Ç!3A:;3:A@15 =E9A=;<10@15 <=@6G=43=;1È (2014, 
2015). .E 4313D2 A144C13A=G1>345 @2974A2043G2@@82 9A2032F= @7G7B 43=<2C23A==, 
;737A82 47GC243@7 9A=G2<= ;E22 ;7@43=3:=A7G1@=>. X37 327A=5 4=432C, 7HU15 327-
A=5 I2@7/7G, 327A=5 ;<144=P=;1I==, 43=<=43=F24;15 0=16@743=;1, 327A=5 61:447G8Q 
=E@261:447G8Q A149A202<2@=B, G1A=1@38 C@767C2A@767 4313=43=F24;767 1@1<=/1 (P1;-
37A@8B, 0=4;A=C=@13@8B, ;<1432A@8B, C23708 A1497/@1G1@=5 7HA1/7G), 4313=43=F2-
4;15 <2;4=;76A1P=5, C132C13=F24;=2 =/84;1@=5 GE7H<143= 0=@1C=;= 32;431. .E;7@I2 
XXEG2;1 P7AC:<=A:>345 9A20C23, 7HR2;3 =E/101F= 43=<2C23A==, G8Q705U=2 /1 A1C;= 
A2T2@=5 9A7H<2C8 497A@767 1G37A43G1. *70 43=<2C23A=2B 431<1 97@=C13D45 P=<7-
<76=F24;15 0=4I=9<=@1, /1@=C1>U1545 =/C2A2@=2C 43=<2G8Q Q1A1;32A=43=; 4EI2<D> 
:97A507F=G1@=5 =E4=432C13=/1I== (0=16@743=;=, 31;47@7C==, 13A=H:I==, 3=97<76== 
=E3. 0.) 32;437G =E=Q F1432B.

A;M>"$3" (;'$1.  !3=<2C23A=5, G@:3A2@@=2 4=432C8, G@2T@=2 4=432C8, 327A=5 
;<144=P=;1I==, 32;43, 47H=A132<D@82 97@53=5, 61:447G8 A149A202<2@=5, @261:447G8 
A149A202<2@=5, C@767C2A@8B 1@1<=/, 4313=43=F24;15 <2;4=;76A1P=5, 0=16@743=;1, 
13A=H:I=5, 3=97<76=5, 31;47@7C=5, C2A7@7C=5.

Gregory Ya. Martynenko

STYLOMETRY: EMERGENCY AND EVOLUTION IN CONTEXT OF 
INTERDISCIPLINARY INTERACTION

Part 3. ;e Second Half of 19 th Century: ;e Formation of a New Stylometry
Abstract. Ye paper deals with the disciplinesE Ñ the immediate forerunners of the 

new stylometry,E Ñ which together contributed to its formation. Yey are the following: 
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system theory, the general theory of communities (coenoses), classiZcation theory, stylistic 
diagnostics, theory of Gaussian and non-Gaussian distributions, multivariate statistical 
analysis (cluster analysis, factor analysis, discriminant function analysis, pattern recognition), 
statistical lexicography, quantitative methods for studying dynamics of texts. As a result, a new 
stylometry originated, the tasks of which go far beyond solving the problem of the disputed 
authorship. Today, the term ÒstylometryÓ is understood as a philological discipline, which 
deals with the measurement of stylistic characteristics in order to organize and systematize 
(including diagnostics, taxonomy, attribution, typology, etc.) texts and their parts.

Keywords. Stylometrics, internal systems, external systems, classiZcation theory, text, 
collective concepts, Gaussian distribution, non-Gaussian distributions, multivariate analysis, 
statistical lexicography, diagnostics, attribution, typology, taxonomy, meronomy.

)47<7657

.37A15 97<7G=@1 XXEG2;1 Q1A1;32A=/:2345 @2 37<D;7 1;3=G@7B V;4-
91@4=2B C132C13=F24;=Q C23707G GE6:C1@=31A@82 @1:;=, @7E=EG7/@=;-
@7G2@=2C ;7C9D>32A@8Q 32Q@7<76=B. *74<20@=2 GE6:C1@=31A@7B 4P2-
A2 G2<= 42H5 @1 92AG8Q 97A1Q @24;7<D;7 @2:G2A2@@7, G43A2F15 A2/;72 
@29A=53=2 47 437A7@8 :F2@8Q 4E 3A10=I=7@@7B Ç6:C1@=43=F24;7BÈ 
/1;G14;7B, @7E97 C2A2 0743=S2@=5 A21<D@8Q :492Q7G A2/;7 97G84=<= 
4G7> S=/@249747H@743D. .@20A2@=2 31;=Q 32Q@7<76=B G;:92 4EC132-
C13=F24;=C= A1/A1H73;1C= 431<7 3731<D@8C. .7/@=;<= =E@2:;<7@@7 
;A29<= C132C13=F24;15 94=Q7<76=5, C132C13=F24;15 47I=7<76=5, V;7-
@7C=F24;15 ;=H2A@23=;1, @1:;7C23A=5, H=H<=7C23A=5, ;<=7C23A=;1, 
=@P7ACC23A=5 =E0A:6=2 =/C2A5>U=2 0=4I=9<=@8.

?47H2@@7 5A;7 V31 32@02@I=5 9A75G=<14D GE<=@6G=43=;2. .42 @1-
F1<74D GE1954E670: 4E,S7A0S31:@4;767 V;492A=C2@31 97 C1T=@@7C: 
92A2G70:. M:0:F= 02C7@43A1I=7@@8C, 7@, 32C @2 C2@22, 7;1/1< 76A7C-
@72 G<=5@=2 @2 37<D;7 @1 A1/G=3=2 C1T=@@767 92A2G701, @7E=E@1 =@-
P7AC1I=7@@82 32Q@7<76== GEI2<7C.

. !7G234;7C !7>/2 1@1<76=F@8B V;492A=C2@3 H8< 9A7G202@ GE37C 
S2 670:. M7<22 3767, GE +2@=@6A104;7C :@=G2A4=3232 H8<1 73;A831 
+1H7A137A=5 C1T=@@767 92A2G701, /132C 149=A1@3:A1 97 @19A1G<2-
@=> Ç?HU22 5/8;7/@1@=2 =EC1T=@@8B 92A2G70È, 1E6707C 97/0@22EÑ 
=E;1P20A1 C132C13=F24;7B <=@6G=43=;=. *743292@@7 ;A:6 A2T12C8Q 
<=@6G=431C= =EC132C13=;1C= /101F A14T=A5<45. .7/@=; 1G37C13=/=-
A7G1@@8B =@P7AC1I=7@@8B 97=4;, 431<= A1/A1H138G13D45 1G37C13=-
F24;=2 ;<144=P=;1I== 32;437G, 02T=PA7G7F@82 C702<= (@19A=C2A, 
4313=43=;7-;7CH=@137A@72 C702<=A7G1@=2 5/8;7G), 62@2A13=G@15 
<=@6G=43=;1, A1497/@1G1@=2 =E4=@32/ A2F= =E0A. ?431@7G=C45 @1 @2-
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;737A8Q @7G8Q @19A1G<2@=5Q, =C2>U=Q @2974A2043G2@@72 73@7T2-
@=2 ;E43=<2C23A==.

1. (- -7/055 ,//=>7,-4 8?-7/055 ,5,-7:

. 9A2080:U=Q F1435Q 01@@7B 4313D= [W1A38@2@;7, 2014; 2015] 
C@767 C2437 :02<2@7 327A== 477HU243G (I2@7/7G), 9A20<7S2@@7B @2-
C2I;=C= :F2@8C= -. #>C2<=@7C =E%. W2H=:47C =E7H7HU2@@7B GE327-
A== 47G7;:9@743= '. '.  [:9A7G8C. M8<7 73C2F2@7 31;S2, F37 GEA1H7-
31Q \. &. "8@5@7G1 9A7C2<D;@:<= 5G@82 :;1/1@=5 @1 =@32A9A231I== 
477HU243G1 ;1; 4=432C8.

$@=G2A41<D@15 =025 477HU243G1 H8<1 @1C= F143=F@7 4773@242@1 
4E=025C= ;G1@3=313=G@7B <=@6G=43=;= =EA7043G2@@8C= GEC23707<7-
6=F24;7C 73@7T2@== 0=4I=9<=@1C= (@1:;7G202@=2C, 979:<5I=7@@7B 
H=7<76=2B, 02C76A1P=2B) [W1A38@2@;7, 1978; 1983; 1988; 2009].

.7 G37A7B 97<7G=@2 XXEG2;1 ;G1@3=313=G@15 <=@6G=43=;1 =E@1=-
H7<22 H<=/;=2 ;E @2B H=H<=7C23A=5 =E =@P7ACC23A=5 A1/G=G1<=4D 
GE@24;7<D;=Q @19A1G<2@=5Q, A144C73A2@@8Q @=S2.

1.1. 6.%2-"..*" *J$."N.*" (*(2"H3  
5. 6. !"+".1 *JO.  4. =-"+I"-1

W8 A1@22 :S2 67G7A=<= 7E37C, F37 GE3A:01Q -. #>C2<=@1 =E'. '.  [: -
9A7G1 H8<1 G80G=@:31 =025 47H=A132<D@743= 4313=43=F24;7B 47G7-
;:9@743=, 9A20431G<5>U2B 47H7B 477HU243G7 20=@=I, @2 7H5/132<D-
@7 70@7A70@8Q.

*707H@82 477HU243G1 =44<20:>345 0<=@@8C 92A2F@2C @1:F@8Q 
0=4I=9<=@. "1;, GE H=7<76== =44<20:>345 477HU243G1 7A61@=/C7G 
(H=7I2@7/8) [+2G=F, 1980], GE07;:C2@31<=43=;2EÑ C144=G8 @1:F@8Q 
9:H<=;1I=B [W=Q1B<7G =E0A., 1976], GE@1:;7G202@==EÑ @1:F@82 ;7<-
<2;3=G8 []1B3:@, 1983], GE32Q@23=;2EÑ 1@41CH<= =/02<=B, C1T=@, C2-
Q1@=/C7G [%:0A=@, 1981], GEV;7@7C=;2EÑ 7HR20=@2@=5 9A209A=53=B 
[!=4D;7G, 1975], GE02C76A1P==EÑ @142<2@=2 43A1@, 67A707G, ;7@3=@2@-
37G, GE97<=37<76==EÑ 6A:99=A7G;= 674:01A43G, V<2;37A1<D@82 C1448 
[W2<=Q7G, 1979; !3291@7G, 2004], GE <=32A13:A7G202@==E Ñ Ç477HU2-
43G1È 1G37A7G, 9=T:U=Q GE;7@;A23@:> <=32A13:A@:> V97Q: [W1A38-
@2@;7, 1988], GE497A32EÑ C@7S243G1 ;7C1@0, 7HA1/:>U=Q <=6=, 0=G=-
/=7@8, ;7@P2A2@I== [W1A38@2@;7, 2003], =E3. 9.
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. A1H731Q A501 732F243G2@@8Q =44<207G132<2B 477HU243G1 31;767 
3=91 A144C13A=G1>345 GE ;7@32;432 327A== 4=432C. *2AG8C I2@73=-
F24;=C Ç4=432CU=;7CÈ, ;1; C8 73C2F1<= A1@22 [W1A38@2@;7, 2014], 
H8< \.  &. "8@5@7G. !=432CU=;= G37A7B 97<7G=@8 XXEG2;1 74@7G8-
G1<=4D @1 327A23=;7-;<144=P=;1I=7@@8Q 9A20431G<2@=5Q, G802<55 
GE@=Q 0G2 7H<143=: 31;47@7C=> =EC2A7@7C=> [W2B2@, ^A2B02A, 1976; 
W2B2@, 1977; ^A2B02A, ^1A7G, 1982]. .E A1C;1Q 31;47@7C== 7H4:S-
01<=4D .&FG&)F 4=432C8, 1 GEA1C;1Q C2A7@7C==EÑ .&$"#F&&)F 4=-
432C8. ?H2 4=432C8 4G5/1@8 47 C@7S243G1C= 7HR2;37G. W2A7@7C=5 
74@7G1@1 @1 73@7T2@== ÇF143DEÑ I2<72È, 4E97C7UD> ;737A767 G8-
02<5>345 F143=EÑ C2A7@8, 1E31;47@7C=5EÑ @1 A707-G=07G8Q 73@7-
T2@=5Q, @1 74@7G1@== ;737A8Q G802<5>345 31;47@8 [[2H1@7G, 1980; 
2001; [2H1@7G, W1A38@2@;7, 2008]. ?3C23=C 31;S2, F37 G@:3A2@@=2 
4=432C8 4743753 =/E 7302<D@8Q 73@74=32<D@7 41C7437532<D@8Q 20=-
@=I. ?@= 92A24F=38G12C8, 979:<53=G@8, Ç02C76A1P=F@8È.

?9A202<2@@7B A1/@7G=0@743D> I2@7/1 C7S23 A144C13A=G13D-
45 =E32;43, ;737A8B C84<=345 ;1; @2;737A15 4<7S@15 20=@=F@743D, 
474375U15 =/EC@7S243G1 20=@=I (F1432B, V<2C2@37G, =@0=G=07G), @2 
7H5/132<D@7 70@7A70@8Q. _2<743@743D 31;767 7HA1/7G1@=5 P7AC=A:-
2345 20=@43G7C 1G37A4;767 /1C84<1, 20=@43G7C 32C8, 4>S231, :437B-
F=G743D> 43=<5 =E C@76=C= 0A:6=C= 4702AS132<D@8C= P1;37A1C=, 
4E3A:07C 97001>U=C=45 4=432C13=F24;7C: :F23:. "1;, 47G7;:9@743D 
4<7G7:973A2H<2@=B, 9A20<7S2@=B =<= 1H/1I2G C7S23 A144C13A=G13D-
45 ;1; <2;4=F24;72, 4=@31;4=F24;72 =E6=92A4=@31;4=F24;72 Ç@142<2-
@=2È 9A743A1@43G1, =C2@:2C767 32;437C.

. ;1F243G2 G@:3A2@@2B 4=432C8 C76:3 G843:913D =E32;437G82 ;7A-
9:41. .1S@2BT=C P1;37A7C, 97/G7<5>U=C 73@243= ;7A9:4 ;E;<144: 
I2@7/7G, 31;S2 5G<52345 P1;37A I2<743@743=. ?@ P7AC=A:2345 9A=-
@10<2S@743D> ;7A9:41 ;E79A202<2@@7C: 5/8;:, S1@A:, 43=<>, 1G37A: 
=<= 6A:992 1G37A7G, 9A7=/G202@=5C 70@767 1G37A1. "1;=C= ;7A9:41-
C= C7S@7 4F=313D C@7S243G7 20=@=I, @19A=C2A <2;4=F24;=Q, A21<=-
/7G1@@8Q GEA144;1/1Q '. *.  [2Q7G1. _2<743@743D /024D 7H2492F=G12345 
20=@43G7C S1@A7G767 43=<5, :437BF=G743D> =@0=G=0:1<D@7B C1@2-
A8 9=4DC1, 9A=@10<2S@743D> 1G37A1 ;E79A202<2@@7B T;7<2, <=32A1-
3:A@7C: 32F2@=> =E3. 9. ?E47H=A132<D@7C C@7S243G2 C7S@7 67G7A=3D 
=E37601, ;7601 =44<20:2345 ;7A9:4 9A7=/G202@=B ;1;7B-<=H7 @1I=7-
@1<D@7B <=32A13:A8 (A:44;7B, @2C2I;7B, F2T4;7B =E0A., @7E7H5/132<D-
@7 A1/G=37B), 73@745U=Q45 GEA1C;1Q 70@767 S1@A1 ;E79A202<2@@7B 
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<=32A13:A@7B V97Q2, @19A=C2A ;E@1F1<: ]]EG2;1. Ç,:Q V97Q=È GE41C7C 
T=A7;7C 4C84<2 V3767 4<7G1 I2C2@3=A:23 I2<743@743D, 47H=A132<D-
@743D 31;767 47HA1@=5 9A7=/G202@=B, 97/G7<523, @24C73A5 @1 =Q A1/-
@7A70@743D, G=023D GE@=Q 20=@:> 4=432C:.

!<20:23, 70@1;7, =C23D GEG=0:, F37 9A= 92A2Q702 73 ;7@;A23@767 
32;431 ;E6A:992 32;437G 01@@767 1G37A1, =E01<22 ;E6A:992 32;437G GE9A2-
02<1Q 01@@767 S1@A1, 1E/132C Ñ; C@767S1@A7G8C ;7A9:41C G9<73D 07 
;7A9:41 01@@767 @1I=7@1<D@767 5/8;1 GE;7@;A23@8B =437A=F24;=B 
92A=70, 9A7=4Q70=3 9743292@@72 74<1H<2@=2 P1;37A1 I2<743@743= 
=E70@7A70@743= 47G7;:9@743=. ?@1 9A2GA1U12345 GE;7@6<7C2A13 32;-
437G =EA21<=/7G1@@8Q GE@=Q 20=@=I, 32A55 4G7B43G1 243243G2@@743=, 
7E;737A7B 67G7A=< '. '.  [:9A7G.

1.2. 52*;*(2*>"()1< I*1L.'(2*)1

W2S0=4I=9<=@1A@743D 327A== I2@7/7G 9A75G<52345 31;S2 GE492I-
=P=;2 9A=/@1;7G, =497<D/:2C8Q GE4313=43=;2. &1 41C7C 7HU2C :A7G-
@2 C7S@7 A1/<=F13D 0G1 =Q 3=91: 1)E9A=/@1;=, ;737A82 Q1A1;32A=/:>3 
G@:3A2@@>> 43A:;3:A: 20=@=I 47G7;:9@743=, =E2)E9A=/@1;=, 73A1S1-
>U=2 4313:4 (/@1F=C743D, 1;3=G@743D, I2@@743D) V3=Q 20=@=I, 3. 2. =Q 
P:@;I=7@1<D@8B G24 GE;7@;A23@7B 4=432C2. .E4773G2343G== 4EV3=C 
9A73=G797431G<2@=2C C76:3 H83D G802<2@8 0G1 3=91 4313=43=F24;=Q 
A149A202<2@=B: /"#$%"$#&HF =J/"'"$/&HF  [W1A38@2@;7, 1982]. *7 -
4<20@=2 C8 @1/8G12C 31;S2 IF&J")KF/%)L) . &19A=C2A, Q=C=F24;=2 
V<2C2@38 C76:3 H83D :97A507F2@8, ;1; V37 402<1@7 GE31H<=I2 W2@02-
<22G1, 97 137C@7C: G24:, 3. 2. 97 9A=/@1;:, 73A1S1>U2C: =Q G@:3A2@-
@>> 43A:;3:A:. .EV37C 4<:F12 7HA1/:2345 43A:;3:A@72 A149A202<2@=2. 
&7 31 S2 47G7;:9@743D Q=C=F24;=Q V<2C2@37G C7S23 H83D :97A507-
F2@1 97 P:@;I=7@1<D@7C: 9A=/@1;:, @19A=C2A 97 =Q G247G8C 47-
02AS1@=5C (;<1A;1C) GE/2C@7B =<= C1A4=1@4;7B ;7A2. .EV37C 4<:F12 
43A7=345 4313:4@72 (I2@73=F24;72) A149A202<2@=2. '@1<76=F@82 A14-
9A202<2@=5 C76:3 H83D 9743A72@8 0<5 I2@7/7G <>H7B 9A=A708: 7A-
61@=F24;7B, @27A61@=F24;7B, 47I=1<D@7B, /@1;7G7-=@P7AC1I=7@@7B. 
&19A=C2A, 4<7G1 92F13@767 32;431 =<= ;7A9:41 C76:3 H83D :97A507-
F2@8 4E37F;= /A2@=5 =Q A1/C2A1 (;7<=F243G1 H:;G). X37 G2023 ;E97-
43A72@=> 43A:;3:A@767 A149A202<2@=5. &7 32 S2 4<7G1 C76:3 H83D 
9A7A1@S=A7G1@8 GE4773G2343G== 4EF143737B =Q A21<=/1I==. .E=3762 
7HA1/:2345 4313:4@72 A149A202<2@=2. .E;1F243G2 4313:4@8Q GE<=@6G=-
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43=;2 C76:3 G843:913D A149A202<2@=5 4<7G 97 ;7<=F243G: /@1F2@=B, 
4<7G77HA1/7G132<D@7B 1;3=G@743=, 49747H@743= GQ70=3D GE 47431G 
PA1/27<76=/C7G =E0A. [W74;7G=F, 1969; -=@0=@, 1982].

[37 ;1412345 ;7A9:41, 37 @1 @267 C76:3 H83D Ç@1G2T2@8È 9A=/@1;= 
3A2Q 3=97G: 9A743A1@43G2@@7-GA2C2@@82, 43A:;3:A@82 =E4313:4@82. 
C#J/"#'&/".F&&J-.#FLF&&HF  9A=/@1;= <7;1<=/:>3 ;7A9:4 GE79A2-
02<2@@8Q A1C;1Q GA2C2@= =E 9A743A1@43G1. *A= V37C 9A743A1@43G7 
=<= GA2C5 C7S23 97@=C13D45 @2 37<D;7 GEH:;G1<D@7C (ÇP=/=F24;7CÈ) 
4C84<2, @7E=E;1; 9A=G5/;1 ;E79A202<2@@8C 32C13=F24;=C, 1G37A4;=C, 
S1@A7G8C =E9A7F=C Ç;77A0=@131CÈ. !"#$%"$#&HL)  H:0:3 9A=/@1;=, 
Q1A1;32A=/:>U=2 7A61@=/1I=> ;7A9:41 (7HR2C ;7A9:41, C2A8 267 I2-
<743@743=, 70@7A70@743=, :437BF=G743= =E3. 9.). !"'"$/&HF  9A=/@1;= 
73A1S1>3 /@1F=C743D, I2@@743D, 979:<5A@743D 32;431 GE;7@;A23@7B 
47I=7-;:<D3:A@7B 4A202. ?@= C76:3 =/C2A53D45 3=A1S@743D> 32;431, 
=@02;41C= I=3=A:2C743=, G2<=F=@7B F=3132<D4;767 49A741, A1/C2-
A7C 4<7G1A@7B 4313D= GEV@I=;<7920==, 974G5U2@@7C 1G37A: 32;431 
=<= 41C7C: 32;43:, ;7<<2;3=G@8C C@2@=2C A2497@02@37G, 9A7P244=-
7@1<D@8C= 7I2@;1C= 492I=1<=437G, 1G37A=323@743D> =/01@=5 =<= 
=/0132<D43G1 =E3. 9. !313:4@82 9A=/@1;= C76:3 9A=G5/8G13D45 = ;E73-
02<D@8C ;7A9:41C GEA1C;1Q 6=92A;7A9:47G, @19A=C2A GEA1C;1Q ;7A9:-
47G @1I=7@1<D@8Q 5/8;7G. "1;=C 9A=/@1;7C C7S23 H83D, @19A=C2A, 
C7U@743D =@P7AC1I=7@@767 9737;1 97 A1/<=F@8C P:@;I=7@1<D@8C 
43=<5C, S1@A1C, G=01C 02532<D@743=, 32C13=F24;=C @19A1G<2@=5C.

1.3. 5212*(2*>"()*" -1(B-"I";".*<

W2S0=4I=9<=@1A@743D 327A== 477HU243G 9A75G<52345 31;S2 
GEG8H7A2 C132C13=F24;7B C702<=, 79=48G1>U2B 97G202@=2 I2@73=-
F24;=Q A149A202<2@=B. .E;1F243G2 31;7G7B GE9701G<5>U2C H7<DT=@-
43G2 4<:F12G =497<D/:2345 P7AC:<1 @2A1G@7437A7@@2B 6=92AH7<8.

X31 P7AC:<1 4EA1/<=F@7B 92A47@1<D@7B Ç9A=G5/;7BÈ (_=9P, *1-
A237, +73;1, .=<<=4 =E0A.) P=6:A=A:23 GE0<=@@7C 92A2F@2 0=4I=9<=@ 
=E 9A7G2A2@1 @1 41C7C A1/@77HA1/@7C C132A=1<2 (V;7@7C=F24;7C, 
H=7<76=F24;7C, @1:;7G20F24;7C, 02C76A1P=F24;7C =E3. 9.). *A=C2F1-
32<D@7, F37 92A2F=4<2@@82 /1;7@73G7AI8 9A=T<= ;E P7AC:<=A7G;2 
V3767 /1;7@1 9A=C2A@7 GE70@7 =E37 S2 GA2C5 (20Ð30-2 6708 XXEG2;1), 
@7E@2/1G=4=C7 0A:6 73 0A:61. "1;15 476<147G1@@743D @1G70=3 @1 @2-
07:C2@@82 A1/C8T<2@=5. &1=H7<22 7F2G=0@8B G8G70 C7S23 /1;<>-
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F13D45 GE37C, F37 V373 /1;7@ 5G<52345 :@=G2A41<D@8C 0<5 G42Q I2@7-
/7G [^A2B02A, ^1A7G, 1982; ]1B3:@, 1983; %:0A=@, 1981]. &7, @1 @1T 
G/6<50, 0<5 31;767 G8G701 @23 42AD2/@8Q 74@7G1@=B. !<20:23 =C23D 
GEG=0:, F37 G42 92A2F=4<2@@82 1G37A8 /1;7@1 (_=9P, *1A237 =E0A.) 
H8<= Q7A7T=C= 9A7P244=7@1<1C= GE4G72B 9A20C23@7B 7H<143=, @7E=Q 
C132C13=F24;15 ;7C9232@I=5 @2 G8Q70=<1 /1 A1C;= 6=C@1/=F24;767 
;:A41. -A1P=; :H8G1>U2B ;A=G7B 9A= 31;7C :A7G@2 C132C13=F24;7B 
7HA1/7G1@@743= GE H7<DT=@43G2 4<:F12G 1447I==A7G1<45 4E 6=92AH7-
<7B. "1;=C 7HA1/7C, C7S23 4<7S=3D45 G92F13<2@=2, F37 /024D =C223 
C2437 @2;=B :@=G2A41<D@8B /1;7@, 9A7@=/8G1>U=B G42 9A20C23@82 
7H<143=. ?0@1;7 31;15 C2S0=4I=9<=@1A@743D, 97 @1T2C: C@2@=>, 
4;7A22 G4267 P7AC=A:2345 @2 Ç73 H7<DT767 :C1È, 1EG4<2043G=2 97G2AQ-
@743@7B C132C13=F24;7B 9706737G;= 1G37A7G, 3. 2. GE01@@7B 4=3:1I== 
,)+F"'&")ML (.+(F"/( )/"JK&)%JL LFN,)/I)*+)&'#&J-J $&).F# -
/'+)ML' .

"2C @2 C2@22 H7<DT=@43G7 =44<207G132<2B-VC9=A=;7G 5G<5>345 
1;3=G@8C= 437A7@@=;1C= /1;7@1 _=9P1, Q735 @= 70@7C: =/E@=Q @2 
:01<74D :H20=32<D@7 07;1/13D 267 :492T@:> 9A=C2@=C743D ;EA21<D-
@7C: C132A=1<:. &2 73431>3 73 @=Q =EC23707<76=, ;737A82 4F=31>3, 
F37 /1;7@ _=9P1 5G<52345 @2 70@7B =/EVC9=A=F24;=Q P7AC:<, 4<:-
F1B@7 97076@1@@8Q 4E32C =<= =@8C :492Q7C 970 A2/:<D3138 =/C2A2-
@=B, 1E327A23=F24;=C /1;7@7C, =C2>U=C @102S@:> C132C13=F24;:> 
=E<76=F24;:> H1/:. "1;, @2;737A82 492I=1<=438 97<161>3, F37 1991-
A13 ;<144=F24;7B (61:447G7B) 4313=43=;= @29A=6702@ 0<5 =/:F2@=5 
I2@73=F24;=Q A149A202<2@=B. )Q @261:447G743D :4C13A=G12345 GE37C, 
F37 7@= =C2>3 H7<22 0<=@@82 ÇQG7438È, F2C 61:447G8 A149A202<2@=5. 
.E4=<: V3767 C7C2@38 V3=Q A149A202<2@=B, 4E70@7B 437A7@8, 1@7C1<D-
@7 G2<=;=, 1 4E0A:67BEÑ V31 1@7C1<=5 32C /@1F=32<D@2B, F2C H7<DT2 
7HR2C G8H7A;=. X37 7/@1F123, F37 GE01@@7C 4<:F12 431G=345 970 47-
C@2@=2 =497<D/7G1@=2 C23701 C7C2@37G 9A= 7I2@=G1@== 91A1C23A7G 
62@2A1<D@7B 47G7;:9@743=. $3G2AS012345, F37 0<5 47H=A132<D@8Q 47-
G7;:9@7432B A2T1>U=C 5G<52345 P1;37A =Q I2<743@743=, C2A=<7C 
;737A7B 5G<52345 /1;7@ _=9P1. !7G7;:9@743D, 970F=@5>U1545 /1;7-
@: _=9P1, @2/1G=4=C7 73 22 7HR2C1, 4F=312345 I2<743@7B, 9A1G=<D-
@7B, 7A61@=/7G1@@7B, I=9P7G4;7B [?A<7G, 1970; ^A2B02A, ^1A7G, 
1982]. #21<D@82 S2 47G7;:9@743= A144C13A=G1>345 ;1; 73;<7@2@=5 
73 =021<D@7B I=9P7G4;7B C702<= =E 79=48G1>345 Ç%.'M)-)*F#OJ-
+'L)È  [[1B;7G4;=B, 2004]. K4<= 9A=02AS=G13D45 31;7B, G24DC1 A14-
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9A743A1@2@@7B, 37F;= /A2@=5, 37 9A= 79=41@== 43A:;3:A8 ;7A9:41, 
GE 747H2@@743= C1;A7;7A9:47G, I=9P7G4;15 C702<D @2 C7S23 H83D 
=497<D/7G1@1, 974;7<D;: /024D P1;37A8 I2<743@743=, 70@7A70@743=, 
7A61@=/7G1@@743= G843:91>3 GE74<1H<2@@7C G=02, 9A1;3=F24;= =4F2-
/15 GE;7A9:41Q @1I=7@1<D@8Q 5/8;7G. X37 A7S0123 0797<@=32<D@82 
47C@2@=5 GE9A=670@743= /1;7@1 _=9P1 0<5 79=41@=5 I2@7/7G-;7A-
9:47G.

? C2432 /1;7@1 _=9P1 GE47GA2C2@@7B @1:;2 ;A14@7A2F=G7 67G7A53 
0G1 G84;1/8G1@=5 G801>U=Q45 :F2@8Q XXEG2;1. *2AG72 9A=@10<2-
S=3 :F2@7C:-G2A753@743@=;: '. *:1@;1A2, G37A72EÑ P=/=;:-327A2-
3=;: -.  ]2A01@::

Ç%1S08B :G2A2@ GE49A1G20<=G743= @7AC1<D@767 /1;7@1: V;492A=C2@-
3137A8 9737C:, F37 V37 C132C13=F24;15 327A2C1, C132C13=;=EÑ 9737C:, 
F37 7@= 0:C1>3, F37 V37 V;492A=C2@31<D@8B P1;3È (I=3. 97: ['BG1/5@ 
=E0A., 1983, 4. 170]);

ÇW132C13=;= G2A53 GE/1;7@ _=9P1 9737C:, F37 <=@6G=438 97431@7G=-
<= 4F=313D 267 <=@6G=43=F24;=C /1;7@7C, 1E<=@6G=438, 47 4G72B 437A7@8, 
G2A53 GE@267 9737C:, F37 C132C13=;= 97431@7G=<= 4F=313D 267 C132C13=-
F24;=C /1;7@7CÈ [Herdan, 1962, p. 16].

&1 =4Q702 XXE437<23=5 G42 H7<DT:> 4=<: 431<7 @1H=A13D C@2@=2, 
F37 47G7;:9@743=, ;737A82 9A=G8;<= 4F=313D I=9P7G4;=C=, @1 41-
C7C 02<2 31;7G8C= @2 5G<5>345. *A=F=@8 V3767 ;7A2@5345 GE@270@7-
A70@743= 31;=Q 47G7;:9@7432B. *2AG8C :47C@=<45 (GE 7437A7S@7B 
P7AC2) GEI=9P7G743= 31;=Q 47G7;:9@7432B !. MAV0P7A0, =44<207G1G-
T=B 9737;= @1:F@7B =@P7AC1I==. MAV0P7A0 :431@7G=<, F37 @1:F@82 
S:A@1<8 97 ;7@;A23@7B 32C13=;2 A149101>345 @1 @24;7<D;7 /7@: 
9A7P=<D@82 =/01@=5, 92A2Q70@:> /7@: =E92A=P2A=B@82 =/01@=5,EÑ 
@1Q705U=Q45 GE 79A202<2@@7C 73@7T2@== 9A797AI=7@=A7G1@=5. 
*A7P=<D@82 =/01@=5EÑ V37 70@7 ;1F243G7, 92A=P2A=B@82EÑ 0A:672 
[Bradford, 1948].

2. &-0@8-@06+1 5?A7670+-546+1 356A45,-58+

&1 H1/2 1C2A=;1@4;767 43A:;3:A1<=/C1, H<16701A5 9A2S02 G4267 
:4=<=5C &1:C1 ]7C4;767, A70=<14D =025 97A7S01>U2B 6A1CC13=;=. 
X37 @7G15 6A1CC13=;1 H8<1 G8AG1@1 =/EI29;=Q <19 4313=;=, 9A=7H-
A2<1, @24C73A5 @1 <2S1U=2 GE22 74@7G2 P7AC1<=/C8, S=G7B, 0=@1-
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C=F24;=B Q1A1;32A. #70=<=4D @24;7<D;7 6A1CC13=;: 6A1CC13=;1 4E;7-
@2F@8C F=4<7C 474375@=B, 6A1CC13=;1 47431G<5>U=Q, 6A1CC13=;1 
/1G=4=C7432B =E=Q ;7CH=@1I==. &1F1<14D 9<7073G7A@15 ;7792A1I=5 
C132C13=;7G =E<=@6G=437G.

?0@=C =/E974<2043G=B A7S02@=5 97A7S01>U=Q 6A1CC13=; 5G=-
<74D G7/@=;@7G2@=2 43=<=43=F24;767 73G23G<2@=5, 74@7G1@@767 @1 
91A1C23A=/1I== 32;431 4E97C7UD> 4=@31;4=F24;=Q C702<2B: 327A== 
@2974A2043G2@@7 47431G<5>U=Q, 327A== /1G=4=C7432B =E327A== 4=@-
31;4=F24;=Q 6A:99 []7C4;=B, 1962; )@6G2, 1965; `=3=1<7G, 1962; -<10-
;=B, W2<DF:;, 1969; ^A2B02A, 1971; -<10;=B, 1973; 1985]. .EF143@743=, 
G24DC1 9<7073G7A@8C 7;1/1<45 C2370 6A1P=F24;767 9A20431G<2@=5 
4=@31;4=F24;=Q 43A:;3:A GE43=<=43=F24;=Q =44<207G1@=5Q [W1A38-
@2@;7, 1971; 1988; !2GH7, 1981]. !:U@743D V3767 C23701 /1;<>F12345 
GE 37C, F37 4=@31;4=F24;=2 C702<= =497<D/:>345 0<5 6A1P=F24;767 
9A20431G<2@=5 A21<D@8Q 32;437G8Q 9A20<7S2@=B, 7HA1/:>U=Q G8H7-
A7F@:> 47G7;:9@743D. .E;1S07C 9A20<7S2@== G802<5>345 3A= @1=-
H7<22 7HU=Q 3=91 792A1I=B, =497<D/:2C8Q 0<5 :4<7S@2@=5 43A:;3:-
A8 9A20<7S2@=5:

1) 792A1I==, 74@7G1@@82 @1 :4<7S@2@== 43A:;3:A@8Q 97A50;7G,
2) 792A1I==, 74@7G1@@82 @1 :4<7S@2@== <=@2B@8Q 97A50;7G,
3) 792A1I==, 74@7G1@@82 @1 G1A=1@31Q =497<D/7G1@=5 73@7T2@=5 

70@7A70@743= [W1A38@2@;7, 1988, 4. 117].

W2A8 4<7S@743=, =497<D/:>U=2 92AG8B 3=9 792A1I=B, H8<= @1-
/G1@8 C2A1C= 6=9731;3=F24;7B 4<7S@743=, C2A8, 4G5/1@@82 47 G37-
A8C 3=97C 792A1I=B,EÑ C2A1C= <=@2B@7B 4<7S@743=, 1EC2A8, 74@7-
G1@@82 @1 3A23D2C 3=92 792A1I=B,EÑ C2A1C= 91A131;3=F24;7B 4<7S-
@743=.

. A1C;1Q ;1S0767 3=91 792A1I=B G802<5>345 ;7@;A23@82 C2A8 
4<7S@743=. *2AG7C: 3=9: 792A1I== 4773G2343G:>3, @19A=C2A, T=A=-
@1, 0<=@1 =E6:43731 02A2G1, G37A7C:EÑ <2G15 =E9A1G15 T=A=@1, <2G15 
=E9A1G15 0<=@1, 6<:H=@1 02A2G1, 43292@D 6@2/07G1@=5, C2A1 0=431@3-
@743=, 3A23D2C:EÑ C2A1 70@7A70@743=, 43292@D 92A2F=4<=32<D@743= 
[-<10;=B, W2<DF:;, 1969; W1A38@2@;7, 1971; 1988; !2GH7, 1981; -<10-
;=B, 1973; 1985].

%7C9<2;4 C2A 4<7S@743= 0743137F@7 VPP2;3=G@7 H8< =497<D-
/7G1@ 0<5 9743A72@=5 0=16@743=F24;=Q 4=432C 43=<5 [W1A38@2@;7, 
1988; !2GH7, 1981].
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3. $56+:58+ -78,-+

. F143= 2E01@@7B 42A== 43132B [W1A38@2@;7, 2015] 7H4:S01<=4D 
A2/:<D3138 =/:F2@=5 0=@1C=;= 32;431 (G2AH1<D@767, C:/8;1<D@767 
=E ;=@2C1376A1P=F24;767) @1 74@7G2 =497<D/7G1@=5 =02= /7<73767 
42F2@=5 X. #7/2@7G8C, +. !1H1@22G8C, +. W1/2<2C, !. XB/2@T32B@7C 
=E0A. $97C5@:38C= 1G37A1C= H8<7 97;1/1@7, F37 GE;<144=F24;=Q, G8-
47;731<1@3<=G8Q 9A7=/G202@=5Q ;:<DC=@1I=5, ;1; 9A1G=<7, 47G91-
0123 4E37F;7B /7<73767 42F2@=5.

!37<23=2 49:435 =44<207G1@=5 ;7C97/=I=7@@7B 0=@1C=;= 32;431 
(G2AH1<D@767 =EC:/8;1<D@767) H8<= 9A707<S2@8, @7E@1 9A=@I=9=-
1<D@7 =@7B 74@7G2EÑ 4E9A=C2@2@=2C C23701 GA2C2@@8Q A507G [W1A-
38@2@;7, 2009]. .E ;1F243G2 92A2C2@@8Q =497<D/7G1<=4D 3A10=I=7@-
@82 7HR2C@82 43=<=43=F24;=2 Q1A1;32A=43=;=: A1/C2A 4<7G7:973A2-
H<2@=5, A1/C2A 9A20<7S2@=5, A1/C2A 1H/1I1.

?47H2@@743= 31;767 970Q701 /1;<>F1>345 GE4<20:>U2C:

1) 32;43 A1/H=G12345 @1 P=;4=A7G1@@72 F=4<7 PA16C2@37G, GE;1S-
07C =/E;737A8Q G8F=4<52345 4A20@22 /@1F2@=2 ;7@;A23@7B 92-
A2C2@@7B;

2) G80G=612345 6=9732/1, /1;<>F1>U1545 GE37C, F37 F=4<7G72 /@1-
F2@=2 /@1F=32<D@7B F143= 92A2C2@@8Q 97 C2A2 A1/G=3=5 4702A-
S1@=5 32;431 @2 5G<52345 4<:F1B@8C, 1E970G2AS2@7 @24<:F1B-
@8C ;7<2H1@=5C;

3) G80G=@:315 6=9732/1 9A7G2A52345 4E 97C7UD> 431@01A3@8Q 
;A=32A=2G 4<:F1B@743= =<= ;A=32A=2G @1<=F=5E /E 734:343G=5 
32@02@I==;

4) 43A7=345 VC9=A=F24;=B 6A1P=; ;7C97/=I=7@@7B 0=@1C=;= 
92A2C2@@7B;

5) ;7<2H1@=2 F=4<7G8Q /@1F2@=B C702<=A:2345 4E97C7UD> 46<1-
S=G1>U2B 327A23=F24;7B ;A=G7B; Q1A1;32A@82 37F;= 0=@1C=-
F24;7B ;A=G7B (V;43A2C:C8 =E37F;= 92A26=H1) =@32A9A23=A:-
>345 ;1; =/C2@2@=2 Ç3A12;37A==È 4>S23@7B <=@==.

?3G<2;154D 73 0231<2B A1H738 C2370=;=, A144C73A2@@7B GE@1T=Q 
A1H731Q [W1A38@2@;7, 2004; 2009; W1A38@2@;7, ^2A43=@7G1, 2007; 
-A=67AD2G, W1A38@2@;7, 2012], 9A=G202C 3=9=F@:> 0=@1C=F24;:> 
;A=G:> A1/C2A1 9A20<7S2@=5 GEA144;1/1Q '. *.  [2Q7G1 (4C. A=4. 1).
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G*(.J1. ?H7HU2@@8B 0=@1C=F24;=B A50 4A20@267 A1/C2A1 
9A20<7S2@=5 GEA144;1/1Q '. *.  [2Q7G1

&1 V37B ;A=G7B, =C2>U2B G=0 91A1H7<8 3A23D267 97A50;1, 37F-
;1 92A26=H1 @1 GA2C2@@7B 74=, GE;737A7B ;A=G15 C2@523 G76@:3743D 
@1 G89:;<743D, =C223 ;77A0=@13: 6,02, A1/02<5>U:> GA2C2@@:> 
74D (I2<72) @1 0G2 F143=. M7!<DT15 F143D 47431G<523 0,602E 73 I2<7-
67. X37 F=4<7 47G42C @2@1C@767 73<=F12345 73 /7<73767 42F2@=5: 
6,02E/E10E=E0,602E(@197C@=C, F37 /7<7372 42F2@=2 A1G@7 0,618).

4. &-+-5,-5B7,8+1 378,58/A0+C51

. @1F1<2 XXEG2;1 '@0A2B M2<8B A137G1< /1 C1447G72 Ç9A7=/G70-
43G7È 4<7G1A2B 9=4132<2B #744==.

X3= C2F38 431<= G79<7U13D45 GES=/@D <=TD G7 G37A7B 97<7G=@2 
XXEG2;1, @7EGE47G42C =@7C @19A1G<2@==. .EV373 32Q@7;A13=F24;=B G2;, 
G2; C1T=@@767 92A2G701, =@P7AC1I=7@@767 97=4;1, =4;:443G2@@767 
=@32<<2;31, 1E /132C =E=@32A@23-32Q@7<76=B, C1447G72 9A7=/G7043G7 
4<7G1A2B 7QG13=<7 9A7=/G7043G2@@:> 4P2A:. !2A=B@82 4<7G1A= 97 
V<2;3A7@=;2, C1T=@743A72@=>, 4:0743A72@=> =E9A. 7HA1/7G1<= C7U-
@2BT:> 43A:> GE9737;2 <=@6G=43=F24;7B <=32A13:A8. M8<1 :431@7G-
<2@1 79A202<2@@15 3A10=I=5 47431G<2@=5 31;=Q 4<7G1A2B ['<2;422G, 
1977; 2001] =E9A1G=<1 =Q 47431G<2@=5.
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*7 *.  W. '<2;422G:, ÇF14373@8B 4<7G1AD G;<>F123 GE42H5 32 4<7G1 
=E0A:6=2 <=@6G=43=F24;=2 20=@=I8 (4<7G7P7AC8, 4<7G747F231@=5), 
;737A82 /1A26=43A=A7G1@8 47431G=32<2C GE 7H4<207G1@@8Q =C 32;-
431Q. *A= V3=Q 4<7G1Q, 4<7G7P7AC1Q =E3. 0. :;1/8G1>345 F143738 =Q 
:973A2H<2@=5 GE01@@8Q 32;431QÈ ['<2;422G, 2001, 4. 5]. ?3 42H5 07H1-
G=C, F37 GEF14373@8Q 4<7G1A5Q :;1/8G1>345 31;S2 A1@6= <2;4=F24;=Q 
20=@=I.

&24;7<D;7 97/0@22 @1C23=<14D 32@02@I=5 9743A72@=5 H7<DT=Q 
F14373@8Q 4<7G1A2B (@19A=C2A: [[14373@8B 4<7G1AD A:44;767 5/8;1, 
1977]), 1E31;S2 4<7G1A2B 9=4132<2B =<= =Q 7302<D@8Q 9A7=/G202@=B 
[[14373@8B 4<7G1AD A7C1@1 +. &. "7<43767É, 1978; [14373@8B 4<7-
G1AD 5/8;1 W. \.  +2AC7@37G1, 1981]. ?0@1;7 1G37A4;=2 4<7G1A= Q:-
07S243G2@@7B <=32A13:A8 GE 4=432C13=F24;7C 97A50;2 431<= 47/01-
G13D45 37<D;7 GE;7@I2 XXEG2;1. J024D 9A2S02 G4267 4<20:23 :97C5@:3D 
4<7G1AD 5/8;1 ,74372G4;767 [^1B;2G=F, 1998; ^1B;2G=F =E0A., 2008], 
1E31;S2 42A=> F14373@8Q 4<7G1A2B A:44;=Q 9=4132<2B XXEG2;1, 47/-
01@@8Q GE!1@;3-*232AH:A64;7C :@=G2A4=3232 [[14373@8B 4<7G1ADÉ 
'.  *.  [2Q7G1, 1998; [14373@8B 4<7G1ADÉ +. &. '@0A22G1, 2003; [14373-
@8B 4<7G1ADÉ '. ).  %:9A=@1, 2006; [14373@8B 4<7G1ADÉ ). '.  M:@=-
@1, 2012]. X37 7/@1F123, F37 =02= '@0A25 M2<767 =E \A=5 "8@5@7G1 
@1F1<= 74:U243G<53D45.

. F14373@7C 4<7G1A2, ;1; GE4313=43=F24;7B 31H<=I2, A21<=/:>345 
3A= 3=91 T;1<: @7C=@1<D@15, 97A50;7G15 (7A0=@1<D@15) =E ;7<=F2-
43G2@@15.

&1 74@7G1@== =@P7AC1I==, 4702AS1U2B45 GEF14373@7C 4<7G1A2, 
C76:3 H83D 9743A72@8 4313=43=F24;=2 A149A202<2@=5 79A202<2@@767 
3=91 GE/1G=4=C743= 73 3767, ;1;15 =@P7AC1I=5 =497<D/:2345 GE;1F2-
43G2 /1G=4=C7B =<= @2/1G=4=C7B 92A2C2@@7B. ?4@7G@8C= 4A20= @=Q 
5G<5>345 97<=@7C=1<D@72, A1@67G72 =E 492;3A7G72 A149A202<2@=5. 
.E*J+)&JL)'+P&JL  A149A202<2@== GE;1F243G2 @2/1G=4=C7B 92A2C2@-
@7B G843:9123 G1AD=A:>U22 =C5 <2;4=F24;7B 20=@=I8, 1 GE;1F243G2 
/1G=4=C7B 92A2C2@@7BEÑ 22 F143731. .E#'&-J.JL  A149A202<2@== GE;1-
F243G2 @2/1G=4=C7B 92A2C2@@7B G843:9123 A1@6 <2;4=F24;7B 20=-
@=I8, 1 GE;1F243G2 /1G=4=C7BEÑ 22 F143731 (=C5 GE31;7C A149A202-
<2@== Ç=4F2/123È). .E(B")2-'$'H  A149A202<2@== A7<D @2/1G=4=C7B 
92A2C2@@7B G897<@523 F143731 <2;4=F24;7B 20=@=I8, 1EA7<D /1G=4=-
C7BEÑ F=4<7 20=@=I, 7H<101>U=Q 01@@7B F143737B [&2T=37B, 1975; 
":<01G1, 1980; W1A38@2@;7, 1989].
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,231<D@8B 92A2F2@D 49747H7G 4=432C13=/1I== <2;4=;7-4313=-
43=F24;=Q 01@@8Q 9A20431G<2@ GE 31H<=I2. .E @2B 97;1/1@7, F37 9A= 
92A2Q702 73 ;:C:<53=G@767 A149A202<2@=5 ;E A1@67G7C: /@1F2@=5 
4<:F1B@7B 92A2C2@@7B =E=Q 4313=43=F24;=2 G241 C2@5>345 C2431C=: 
G1A=1@38 431@7G5345 /@1F2@=5C= /1G=4=C7B 92A2C2@@7B (3. 2. P:@;-
I==), 1E4313=43=F24;=2 G241EÑ /@1F2@=5C= @2/1G=4=C7B 92A2C2@@7B 
(3. 2. 1A6:C2@31). ?HA1U123 @1 42H5 G@=C1@=2 =E37 7H437532<D43G7, F37 
9A= 92A2Q702 ;EA1@67G8C A149A202<2@=5C @1;79<52C82 F=4<2@@743= 
7HR2;37G Ç9A2GA1U1>345È GE974<207G132<D@743D F=42< @13:A1<D@767 
A501, 3. 2. GEA1@67G:> 974<207G132<D@743D [W1A38@2@;7, 1988].

P1,;*K1. &2/,/=D 207<,-+437651 356A4/,-+-5,-5B7,8/9 56C/0:+E55

F/0:D 
@2/01</B54+651: 

0+,207<737657

&-+-5,-5B7,857 <+66D7

)+05+6-D &-+-5,-5B7,857 47,+

*7<=@7C=1<D@72
)C5 <2;4=F24;7B 
20=@=I8 

[143731 <2;4=F24;7B 
20=@=I8 

!92;3A7G72
[143731 <2;4=F24;7B 
20=@=I8 

[=4<7 <2;4=F24;=Q 
20=@=I 4E01@@7B F143737B 

!92;3A7G7-
;:C:<53=G@72

[143731 <2;4=F24;7B 
20=@=I8 

[=4<7 <2;4=F24;=Q 
20=@=I, F143731 ;737A8Q 
@2 9A2G8T123 01@@:> 

!92;3A7G7-
02;:C:<53=G@72

[143731 <2;4=F24;7B 
20=@=I8 

[=4<7 <2;4=F24;=Q 
20=@=I, F143731 ;737A8Q 
A1G@1 =<= 9A2G8T123 
01@@:> 

.7/A1431>U22 A1@67G72

[=4<7 <2;4=F24;=Q 
20=@=I, F143731 
;737A8Q @2 9A2G8T123 
01@@:> (A1@6 Ç32;:U2BÈ 
<2;4=F24;7B 20=@=I8) 

[143731 <2;4=F24;7B 
20=@=I8 

$H8G1>U22 A1@67G72

[=4<7 <2;4=F24;=Q 
20=@=I, F143731 ;737A8Q 
A1G@1 =<= 9A2G8T123 
01@@:> (A1@6 Ç32;:U2BÈ 
<2;4=F24;7B 20=@=I8) 

[143731 <2;4=F24;7B 
20=@=I8 

%:C:<53=G@72 
G7/A1431>U22 A1@67G72

#1@6 <2;4=F24;7B 
20=@=I8 

&1;79<2@@15 F143731 
<2;4=F24;=Q 20=@=I 

%:C:<53=G@72 
:H8G1>U22 A1@67G72

#1@6 <2;4=F24;7B 
20=@=I8 

&1;79<2@@15 F143731 
<2;4=F24;=Q 20=@=I 
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! 327A23=;7-G2A753@743@7B 37F;= /A2@=5, A149A202<2@=5, 97-
43A72@@82 @1 74@7G2 F14373@8Q 4<7G1A2B, 73@745345 ;E;<144: @261:4-
47G8Q A149A202<2@=B. .1S@2BT2B 327A23=F24;7B 747H2@@743D> @261-
:447G8Q A149A202<2@=B, 73<=F1>U2B =Q 73 A149A202<2@=B 61:447G767 
3=91, 5G<52345 H24;7@2F@743D C7C2@37G <>H767 97A50;1, GEF143@743= 
0=492A4==. X37 7/@1F123, F37 GE;7@32;432 @261:447G8Q A149A202<2@=B 
3A10=I=7@@15 327A=5 C7C2@37G 32A523 4C84<.

!313=43=;= 31;=Q A149A202<2@=B @2:;<7@@7 G7/A1431>3 97 C2A2 
G7/A1431@=5 7HR2C1 G8H7A;= [W1A38@2@;7, 1988], 3. 2. 5G<5>345 ."(' -
(2'<2";?.3H*  GE4313=43=F24;7C 4C84<2. *74<20@22 7H437532<D43G7 
431G=3 970 47C@2@=2 G7/C7S@743D =497<D/7G1@=5 3A10=I=7@@8Q C2-
3707G 79=4132<D@7B 4313=43=;=, GEF143@743=EÑ =497<D/7G1@=2 A1/-
<=F@767 A701 4A20@=Q, 97;1/132<2B ;7<2H<2C743= 9A=/@1;1, Q1A1;32-
A=43=; P7AC8 VC9=A=F24;767 A149A202<2@=5 =E0A. ?0@1;7 9A= V37C 
@2 G97<@2 54@8C 74312345 G79A74, G42 <= 4313=43=;= 5G<5>345 @247-
437532<D@8C= =<= 37<D;7 @2;737A82 =/E@=Q. &2 C2@22 G1S@8C G79A7-
47C 5G<52345 =EÇ43292@DÈ 47437532<D@743= 7302<D@8Q Q1A1;32A=43=;, 
3. 2. 4;7A743D =Q 4Q70=C743= ;E9A202<D@8C G2<=F=@1C.

,<5 9A7G2A;= 47437532<D@743= 4313=43=; F14373@8Q 4<7G1A2B 
=497<D/:2345 C2370 C702<=A7G1@=5 4E97C7UD> A1/@77HA1/@8Q 1@1-
<=3=F24;=Q P:@;I=B [W1A38@2@;7, 1988; 2003; -A2H2@@=;7G, 1998]. 
.EH7<DT=@43G2 4<:F12G =44<207G132<2B G7<@:23 /1G=4=C743D 7HR2C1 
4<7G1A5 73 7HR2C1 G8H7A;=, =@7601EÑ 73@7T2@=2 Ç/@1;73=9EÑ /@1;7-
:973A2H<2@=2È (ÇtypeEÑ token ratioÈ) [Herdan, 1960], =E<=TD GE@2;737-
A8Q 4<:F15Q 9A=G<2;12345 H7<22 T=A7;=B 492;3A 4313=43=; (A1@67G72 
4A20@22, =@02;4 ;7@I2@3A1I==, V@3A79=5, 97;1/132<= <2;4=F24;767 
H761343G1 =E9A.) [W1A38@2@;7, 1988; W1A38@2@;7, W1A3=@7G=F, 2003; 
%741A2G1, W1A38@2@;7, 2015]. )44<207G1@=5 GEV37C @19A1G<2@== 9A7-
07<S1>345 =E97 42B 02@D, 31; ;1; 07 4=Q 97A G79A74 7E4A1G@2@== F1-
4373@8Q 4<7G1A2B A1/@767 7HR2C1 74312345 73;A838C.

5. G6/A/:706D9 ,-+-5,-5B7,859 +6+35H

5.1. 7*(;"..1< 21)('.'H*<

.7 G37A7B 97<7G=@2 XXEG2;1 :4=<=<14D 32@02@I=5 ;E9743A72@=> 
;<144=P=;1I=B, C1;4=C1<D@7 1G37@7C@8Q 73 4:HR2;31 =44<207G1@=5 
=E@2 /1G=45U=Q 73 9A=A708 ;<144=P=I=A:2C8Q 7HR2;37G. X37 0743=-
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61<74D 4E97C7UD> :@=G2A41<D@8Q 1<67A=3C7G =E1G37C13=F24;7B 7H-
A1H73;= 01@@8Q. *2AG79A7Q70I2C @7G767 @19A1G<2@=5 431<1 6A:991 
97<D4;=Q 4313=43=;7G, 79:H<=;7G1GT=Q GE1952E670: C2370 ;<144=P=-
;1I== 970 @1/G1@=2C ÇGA7I<1G4;15 31;47@7C=5È. *2AG15 7H7HU1>-
U15 A1H731 G8T<1 GE4G23 GE1963E670: [Sokal, Sneath, 1963]. ?@1 H8<1 
974G5U2@1 ;<144=P=;1I== S=G8Q 7A61@=/C7G @1 9A=C2A2 H731@=;= 
=E/77<76==. .E01<D@2BT2C C2370 F=4<2@@7B 31;47@7C== 9A7@=; G7 
G42 79=4132<D@82 @1:;=, G;<>F15 <=@6G=43=;:. ]1A1;32A@7B 747H2@-
@743D> 31;=Q ;<144=P=;1I=B 5G<52345 37, F37 @1 92AG8Q T161Q ;<14-
4=P=;1I=7@@8Q 1<67A=3C7G 0=16@743=F24;=2 9A=/@1;= 4F=31>345 
A1G@7I2@@8C= =E <=TD /132C, GE 9A7I2442 A1H738 1<67A=3C1, F=4<7 
9A=/@1;7G 47;A1U12345 07 4:U243G2@@8Q GEA2/:<D3132 A1H738 492I=-
1<D@8Q 9A76A1CC, 4@=S1>U=Q A1/C2A@743D 9A=/@1;7G767 9A743A1@-
43G1.

W23708 1G37C13=F24;7B ;<144=P=;1I== =C2>3 C@767 G2A4=B 
=E4G5/1@8 4E31;=C= 97@53=5C=, ;1; ;<1432A@8B 1@1<=/, 0=4;A=C=-
@1@3@8B 1@1<=/, P1;37A@8B 1@1<=/ =E0A.

*A=G202C 0G1 ;7@;A23@8Q 9A=C2A1 31;767 1@1<=/1.
. 70@7B =/E @1T=Q A1H73 [W1A38@2@;7, 1988] 9A=G202@1 ;<144=-

P=;1I=5 100EA:44;=Q 9A7/1=;7G ;7@I1 XIXEÑ @1F1<1 XXEG2;1 GE9A7-
43A1@43G2 4=@31;4=F24;=Q 9A=/@1;7G =Q 9A7=/G202@=B, 3. 2. A21<=-
/7G1@ 38@5@7G4;=B 9A=@I=9 =44<207G1@=5 G42B <=32A13:A8 01@@7B 
V97Q=.

%<144=P=;1I=5 47437=3 =/E4<20:>U=Q T167G:

1) P7AC=A7G1@=2 74@7G@8Q 4=@31;4=F24;=Q C2Q1@=/C7G, 79A202-
<5>U=Q @1H7A 9A=/@1;7G: 47F=@2@=5 =E970F=@2@=5, 974<207-
G132<D@767 =E91A1<<2<D@767 970F=@2@=5, ;7@31;3@743= =E0=4-
31@3@743=, 9A2-, =@32A- =E974397/=I==, 02B43G=5 =E474375@=5 
=E9A.;

2) G802<2@=2 GE A1C;1Q ;1S0767 C2Q1@=/C1 ;7@;A23@8Q 0=16@7-
43=F24;=Q 9A=/@1;7G;

3) A26A244=7@@8B 1@1<=/ 9A=/@1;7G =E G85G<2@=2 0:H<=A:>U2B 
=@P7AC1I==.

4) P7AC=A7G1@=2 ;7C91;3@767 F=4<1 4:U243G2@@8Q 0=16@743=F2-
4;=Q 9A=/@1;7G;

5) A1@S=A7G1@=2 32;437G =E 4375U=Q /1 @=C= 1G37A7G 97 4:U2-
43G2@@8C 9A=/@1;1C;
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6) =/C2A2@=2 4:CC1A@8Q A1@67G8Q A144375@=B C2S0: 1G37A1C=;
7) 9743A72@=2 A149A202<2@=5 G42Q A144375@=B =EA1/02<2@=2 G42Q 

A144375@=B @1 H<=S@=2 =E01<D@=2;
8) 9743A72@=2 ;<1432A=/=A:>U267 6A1P1 @1 74@7G2 H<=S@=Q 4G5-

/2B.

&19A=C2A, 70=@ =/E9743A72@@8Q 6A1P7G 9A20431G<2@ @1 A=4.E2.

G*(.J2. %<1432A=/=A:>U=B 9706A1P 70@767 =/E;<1447G H2<<23A=437G 
;7@I1 XIXEÑ @1F1<1 XXEG2;1 [W1A38@2@;7, 1988, 4. 154]

5.2. Q1)2'-.3+ 1.1;*&

`1;37A@8B 1@1<=/EÑ 70=@ =/EC23707G C@767C2A@7B 4313=43=;=, 
4E 97C7UD> ;737A767 =44<20:>345 4G5/= C2S0: 92A2C2@@8C= 4E I2-
<D> ;7C91;3@767 79=41@=5 5G<2@=5 GEG=02 4:U243G2@@8Q P1;37A7G. 
`1;37A@8B 1@1<=/ H8< 9A20<7S2@ GE1935E670: =/G243@8C 94=Q7<767C 
+. "2A437:@7C ;1; 94=Q7C23A=F24;=B C2370, G85G<5>U=B 6<:H=@@82 
P1;37A8, 79A202<5>U=2 4:U243G7 5G<2@=5. *4=Q7<76= T=A7;7 =4-
97<D/:>3 V373 C2370 9A= =44<207G1@== :C43G2@@8Q 49747H@7432B, 
3=97<76== <=F@743=, =@32A247G, VC7I=B, /@1F2@=B 4<7G =E43=<5.

*7;1S2C 4:U@743D V3767 C23701 @1 9A=C2A2 A1H738 ,S7@1 M. %VA-
A7<1 [%VAA7<, 1972].

X;492A=C2@3 H8< 9A7G202@ @1 C132A=1<2 1@6<=B4;7B 9A7/8. 
.8H7A;1 4702AS1<1 150E 73A8G;7G A1/<=F@8Q S1@A7G 7HR2C7C 97 
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300E4<7G7:973A2H<2@=B. .E;1S07C 73A8G;2 H8<= =/C2A2@8 0G1 G=01 
92A2C2@@8Q: 7HR2;3=G@82 =E 4:HR2;3=G@82. ?HR2;3=G@82 Q1A1;32-
A=43=;= G;<>F1<= =/C2A2@=5 @1 A21<D@8Q 32;431Q: A1/<=F@767 A701 
97;1/132<=, 73A1S1>U=2 C7AP7<76=F24;=2, 4=@31;4=F24;=2 =E<2;4=-
F24;=2 747H2@@743= 32;437G. !:HR2;3=G@82 7I2@;= =497<D/7G1<=4D 
0<5 3767, F37H8 97C7FD GE=@32A9A231I== 7HR2;3=G@8Q 01@@8Q. .42-
67 0<5 ;1S0767 =/E 150E 73A8G;7G H8<7 =/C2A2@7 68E Q1A1;32A=43=;: 
29E 4A20@=Q 7I2@7; G74DC= V;492A37G =E 39E 7HR2;3=G@8Q 9A=/@1;7G. 
W13A=I1 7I2@7; 68E@1 150E974<:S=<1 74@7G7B 0<5 9743A72@=5 C1-
3A=I8 91A@8Q ;7AA2<5I=B G42Q Q1A1;32A=43=;. *74<2 V3767 C13A=I1 
H8<1 970G2A6@:31 P1;37A=/1I== 0<5 G85G<2@=5 C=@=C1<D@767 F=4-
<1 74@7G@8Q P1;37A7G. ,<5 A14F237G H8< =497<D/7G1@ I2@3A7=0@8B 
C2370 "2A@437:@1 =E@2;737A82 0A:6=2 32Q@=;=. .EA2/:<D3132 1@1<=/1 
H8<= G85G<2@8 42CD P1;37A7G, ;737A82 97<:F=<= 74C84<2@@:> =@-
32A9A231I=>. &1/7G2C =Q: 7HU15 7I2@;1 43=<5 (97<7S=32<D@15 =<= 
73A=I132<D@15), G<=5@=2 <=F@743= 1G37A1, 7A@1C2@31I=5 (4<7S@743D 
/E9A743731), 1H43A1;3@743D, 42AD2/@743D, 79=4132<D@743D, 97G243G7G1-
32<D@743D.

5.3. 42-*,%K*<

'3A=H:I=5 GE 22 A1/<=F@8Q G1A=1@31QE Ñ 70@1 =/E 0A2G@2BT=Q 
9A7H<2C 32;437<76==. ?4@7G@15 /101F1 13A=H:I==E Ñ :431@7G<2@=2 
1G37A4;7B 9A=@10<2S@743= 9A7=/G202@=5, ;7601 7@7 1@7@=C@7 =<= 
9709=41@7 942G07@=C7C, 1E31;S2 GE4<:F12 <=32A13:A@8Q C=43=P=;1-
I=B []D2347 =E0A., 1989].

. @14375U22 GA2C5 13A=H:I=5 97@=C12345 GEH7<22 T=A7;7C 4C84-
<2. &1A50: 4E1G37A4;7B G802<5>3 @21G37A4;:> 13A=H:I=>, I2<D ;737-
A7B /1;<>F12345 GE73@242@== 01@@767 32;431 ;E79A202<2@@7C: 43=<>, 
92A=70: GA2C2@=, <=32A13:A@7B T;7<2, <=32A13:A@7C: @19A1G<2@=>, 
=02B@7C: 32F2@=> =E3. 0. [Vaaak, 1980]. ?3@74=32<D@7 41C7437532<D-
@8C @19A1G<2@=2C GEA1C;1Q 13A=H:I== 5G<52345 /101F1 A2;7@43A:;-
I== 0A2G@=Q 32;437G. *A= A2T2@== V37B /101F= =497<D/:>345 ;7<=F2-
43G2@@82 C23708, A1/A1H138G12C82 ;<=7C23A=;7B [M7A70;=@, 1986].

% @14375U2C: GA2C2@= C2370 13A=H:I==, 74@7G1@@8B @1 =/C2A2-
@== 43=<2G8Q Q1A1;32A=43=; 32;431, 431< QA2437C13=B@8C @2 37<D;7 
GEA1C;1Q 32;437<76== =EP=<7<76== GEI2<7C, @7E= GE9A=;<10@7B 431-
3=43=;2, 602 V373 C2370 431< G843:913D GE;A:6: 3=97G8Q /101F, =<<>-
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43A=A:>U=Q T=A73: =44<207G132<D4;=Q G7/C7S@7432B 4313=43=;= 
;1; C23701 @1:F@767 97/@1@=5.

. 974<20@22 GA2C5 /101F1 13A=H:I== 431<1 A2T13D45 4E97C7UD> 
C23707G C@767C2A@767 4313=43=F24;767 1@1<=/1, GEF143@743= C23701 
A1497/@1G1@=5 7HA1/7G, ;737A8B, GE4G7> 7F2A20D, C7S23 A144C13A=-
G13D45 ;1; G1A=1@3 0=4;A=C=@1@3@767 1@1<=/1 [W1A:42@;7, 1990; W1-
A:42@;7 =E0A., 2001; #70=7@7G1, 2008].

6. &/407:766+1 ,-537:7-051 (0+,I505-73.6/7 -/38/4+657)

J101F1 13A=H:I== G74Q70=3 ;E 9<137@7G4;7C: G79A74:, ;737A8B 
A2T1< .. ,=332@H2A62A GE;7@I2 XIXEG2;1 4E97C7UD> C23701, ;737A8B 
7@ @1/G1< 43=<2C23A=2B. .E01<D@2BT2C P=<7<76= C@767;A13@7 7HA1-
U1<=4D ;EG2F@8C 9A7H<2C1C 1G37A43G1 4E97C7UD> ;7<=F243G2@@8Q 
C23707G. X37 =ET2;49=A7G4;=B G79A74, V37 =ET7<7Q7G4;=B G79A74, 
=EG79A74 7H 1G37A43G2 Ç!<7G1 7E97<;: )67A2G2È, =E0A. #2T1<=4D =EC2-
@22 /@1F=C82 0<5 C=A7G7B ;:<D3:A8 /101F=.

&7 9743292@@7 4;<108G1<14D 43=<2C23A=5, G;<>F1>U15 GE42H5 G42 
P=<7<76=F24;=2 /101F=, 4G5/1@@82 4E=/C2A2@=2C 43=<5, @2 76A1@=F=-
G15 42H5 13A=H:I=2B. ?;1/1<74D 9A= V37C, F37 C@76=2 43=<=43=F24;=2 
9A7H<2C8 92A2;<=;1>345 4E/101F1C= 0A:6=Q C23A=F24;=Q 0=4I=9<=@: 
@1:;7C23A==, 94=Q7C23A=;=, 32Q@7C23A==, =@P7ACC23A==, C20=1C2-
3A== =E0A.

. 1988E 670: ;A:6 A1/A7/@2@@8Q /101F, 4G5/1@@8Q 4E =/C2A2@=2C 
43=<5, H8< 7;7@F132<D@7 97/=I=7@=A7G1@ GEI2<743@:> 0=4I=9<=@:, 
;737A15 G;<>F=<1 GE42H5 4313=43=F24;=2 C23708, GE37C F=4<2 C23708 
C@767C2A@767 1@1<=/1 =E327A=> 61:447G8Q =E@261:447G8Q A149A202-
<2@=B. X31 0=4I=9<=@1 =@;7A97A=A7G1<1 GE42H5 31;S2 C23707<76=> 
327A== ;<144=P=;1I== =E 97/@1G132<D@82 9A=@I=98 7HU2B 327A== 
I2@7/7G.

!702AS1@=2 43=<2C23A== H8<7 7F2AF2@7 31;:

Ç!3=<2C23A=5EÑ P=<7<76=F24;15 0=4I=9<=@1, /1@=C1>U1545 =/C2-
A2@=2C 43=<2G8Q Q1A1;32A=43=; 4EI2<D> :97A507F=G1@=5 =E4=432C13=/1-
I== (31;47@7C==, 13A=H:I==, 013=A7G;=, 3=97<76== =E3. 9.) 32;437G =E=Q 
20=@=IÈ [W1A38@2@;7, 1988, 4. 54Ð55].

. 974<20@=2 6708 43=<2C23A=5 431<1 G/1=C702B43G7G13D 4E;7A9:4-
@7B <=@6G=43=;7B. *2AG7B <1437F;7B GEV37C 9A7I2442 431< 97<@8B 
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;7A9:4 9A7=/G202@=B [2Q7G1, 9743A72@@8B ;7<<2;3=G7C +1H7A1-
37A== ;7A9:4@7B <=@6G=43=;= 970 A:;7G7043G7C '. '.  *7<=;1A97G1 
[*732C;=@, 2015].

J+83KB7657

*70G202C =376= 431@7G<2@=5 43=<2C23A== GEXIXÐXXEG2;1Q 4E:F2-
37C =/<7S2@@767 GE3A2Q F1435Q 01@@7B 4313D=.

1.E !3=<2C23A=5 ;1; @1:F@15 0=4I=9<=@1 A70=<14D GE ;7@I2 
XIXE G2;1. X373 32AC=@ H8< 9A=G5/1@ ;E A2T2@=> ;7@;A23@7B /101-
F=EÑ 13A=H:I== 0=1<767G *<137@1 @1 74@7G2 <=@6G74313=43=F24;=Q 
C23707G. !3=<2C23A=5 G7/@=;<1 @2 GEÇH2/G7/0:T@7C 9A743A1@43G2È, 
1 GE324@7C 7;A:S2@== =EG/1=C702B43G== 4E0A:6=C= 9A=;<10@8C= 6:-
C1@=31A@8C= 0=4I=9<=@1C=: 1@3A797C23A=2B, 94=Q7C23A=;7B, ;A=-
C=@1<=43F24;7B 0=16@743=;7B, =4;:443G7C23A=2B =E0A.

2.E *2AG7@1F1<D@7 43=<2C23A=5 H8<1 7A=2@3=A7G1@1 @1 A2T2@=2 
G79A747G 497A@767 1G37A43G1 9A7=/G202@=B, 486A1GT=Q G801>U:>-
45 A7<D GE=437A== 2GA792B4;7B ;:<D3:A8. #2T1<=4D P:@01C2@31<D-
@82 9A7H<2C8: 9<137@7G4;=B =ET2;49=A7G4;=B G79A748, 1G37A43G7 
Ç!<7G1 7E 97<;: )67A2G2È, Ç"=Q767 ,7@1È =E 0A. *7/0@22 @1C23=<45 
92A2Q70 ;EF143@8C G79A741C. M7<22 3767, G7/@=;<1 @21G37A4;15 13A=-
H:I=5, 74@7G1@@15 @1 73@242@== 01@@767 32;431 (@2 7H5/132<D@7 Q:07-
S243G2@@767) ;E79A202<2@@7C: C@7S243G: 32;437G.

3. !E32F2@=2C GA2C2@= 43=<2C23A=5 4:U243G2@@7 A14T=A=<1 ;A:6 
A2T12C8Q /101F =EC23707G: ;A7C2 13A=H:I== G7/@=;<1 /101F1 31;47-
@7C==, 47G2AT2@43G7G1<=4D C23708 0=16@743=;=, 3=97<76==, 013=-
A7G;=, 92A=70=/1I==, 74G1=G1<=4D @7G2BT=2 32Q@=;= :97A507F=G1-
@=5 =E4=432C13=/1I== 01@@8Q, GE37C F=4<2 4E97C7UD> 47GA2C2@@8Q 
=@P7AC1I=7@@8Q 32Q@7<76=B.

4. .E=3762 A70=<14D @7G15 43=<2C23A=5, A2T1>U15 T=A7F1BT=B 
92A2F2@D ;<144=P=;1I=7@@8Q /101F @1 74@7G2 =/C2A2@=5 43=<=43=-
F24;= A2<2G1@3@8Q 9A=/@1;7G.

'5-70+-@0+

4+$1&<. 5. 4., R.M)'$JF. 5., !"N1;)*.J8.  @. *A=;<10@15 4313=43=;1: ?4-
@7G8 C702<=A7G1@=5 =E92AG=F@7B 7HA1H73;= 01@@8Q: 49A1G7F@72 =/0. W.: 
`=@1@48 =E4313=43=;1, 1983.
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4;")(""$J C.  !. !313=43=F24;15 <2;4=;76A1P=5. +.: )/0-G7 +-*) =C. 
'.  ).  -2AI2@1, 1977.

4;")(""$ C.  !. [14373@82 4<7G1A=. !*H.: !*H-$, 2001.
:'-'I)*.J8.  F. W@767C2A@8B 4313=43=F24;=B 1@1<=/ GE=437A=F24;=Q =4-

4<207G1@=5Q. W.: W-$, 1986.
/*.I*. 5.  F. [143731 4<7G1 =E267 /@1F=C743D GE4=432C2 5/8;1 //E+=@6G7-

4313=43=;1 =EG8F=4<=32<D@15 <=@6G=43=;1: "A:08 97 <=@6G74313=43=;2. "1A-
3:: M. =., 1982. !. 22Ð53. ($F2@. /19. "1A3:4;. 674. :@-31. .89. 628).

/;1I)*+J4.  6. ̀ 7AC1<D@82 6A1CC13=;= =E5/8;=. W.: &1:;1, 1973.
/;1I)*+J4.  6. !=@31;4=F24;=2 43A:;3:A8 243243G2@@767 5/8;1 GE1G37C1-

3=/=A7G1@@8Q 4=432C1Q 7HU2@=5. W.: &1:;1, 1985.
/;1I)*+J4.  6., !";?>%)JF. 4. X<2C2@38 C132C13=F24;7B <=@6G=43=;=. W.: 

&1:;1, 1969.
/-","..*)'$J 4.  S. ? J47437532<D@743= 4313=43=; F14373@767 4<7G1A5 Q:-

07S243G2@@7B 9A7/8 //E!3A:;3:A@15 =E9A=;<10@15 <=@6G=43=;1: C2SG:/. 4H. 
.89.  5. !*H.:E)/0-G7 !*H-$, 1998. !.  110Ð123.

F.L$"J6. -=9732/1 6<:H=@8 //E&7G72 GE<=@6G=43=;2. .89. 4. W.: *A76A244, 
1965. !. 126Ð138.

A'(1-"$1JR. S., !1-23.".)'J /.  0. ?3@7T2@=2 32;43EÑ 4<7G1AD GE97G420-
@2G@7B :43@7B A2F= //E!3A:;3:A@15 =E9A=;<10@15 <=@6G=43=;1: C2SG:/. 4H. 
.89.  11. !*H.: )/0-G7 !*H-$, 2015. !.  220Ð228.

A%I-*.J :.  F. )44<207G1@=2 32Q@=F24;=Q 4=432C ;1; 477HU243G =/02<=B-
32Q@7I2@7/7G //E!=432C@82 =44<207G1@=5: 2S2670@=;: 1980. W.: &1:;1, 1981. 
!.  236Ð254.

AT--';J@. :. `1;37A@8B 1@1<=/ 43=<2G8Q Q1A1;32A=43=; 9A7/8 //E!2C=-
73=;1 =E=4;:443G7C23A=5 /E970 A20. \. W. +73C1@1, .. W. *23A7G1. W.: W=A, 
1972. !. 183Ð197.

8"$*>J4. C. !3A:;3:A1 V;7<76=F24;=Q 477HU243G. W.: &1:;1, 1980.
!1-23.".)'J/.  0. !313=43=F24;72 =44<207G1@=2 4=@31;4=F24;7B 4<7S@7-

43= 9A20<7S2@=5 (@1 C132A=1<2 H7<61A4;767 5/8;1) //E)@P7AC1I=7@@82 G7-
9A748 42C=73=;=, <=@6G=43=;= =E1G37C13=F24;767 92A2G701. .89. 1. W. M. =., 
1971. !. 84Ð101.

!1-23.".)'J/.  0. &2;737A82 4313=43=F24;=2 /1;7@7C2A@743= ;7@I2@3A1-
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IDENTIFICATION OF THESAURUS UNITS IN THE PROCESS OF 
INTEGRATION RUSSNET AND YARN
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the integration of two lexicographic resources (RussNet and YARN) that aims at building 
an online computer lexicon for Russian. Ye main issue can be seen in vague borders 
between synsets, the core wordnet Òbuilding blocksÓ. Such items include lexical components 
(lexemes and multiword expressions being semantic equivalents that is traditionally viewed 
as synonymy. Nevertheless there is still no agreement on dealing with this relation in 
RussNet and YARN. Ye authors present the methods for uniZcation of the given synsets. An 
important aspect of the project is a combination of crowdsourcing-based and expert-based 
approaches. Crowd management methodology is a new and relevant direction of research in 
many areas.

Keywords. Lexical statistics, linguistic ontology, WordNet, thesaurus integration.
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9A=<16132<D@8Q =E @1A2F=B. K0=@=I1C= 79=41@=5 5G<5>345 4=@42-
38, GE47431G ;737A8Q GQ7053 <2;42C8 =E:437BF=G82 4<7G747F231@=5, 
G8A1S1>U=2 <2;4=F24;=2 /@1F2@=5, 7P7AC<2@@82 GEA:44;7C 5/8;2. 
W2S0: 4=@4231C= :431@1G<=G1>345 42C1@3=F24;=2 73@7T2@=5 (6=-
97@=C=F24;=2, C2A7@=C=F24;=2, ;1:/13=G@82, 9A24:997/=I=7@@82), 
C2S0: <2;42C1C=EÑ 42C1@3=;7-02A=G1I=7@@82. .E@14375U22 GA2C5 
GEA1/@7B 43292@= 6737G@743= 47/01@7 7;7<7 30E384. 4=@4237G =E45E384. 
42C1@3=F24;=Q 4G5/2B, /101@@8Q @1 40E 384. 4<7G =E 4<7G747F231@=B. 
RussNet 47/012345 ;1; 7A=6=@1<D@15 4=432C1 <2;4=;1<=/7G1@@8Q 
97@53=B A:44;767 5/8;1, 1E @2 ;1; 92A2G70 32/1:A:41 1@6<=B4;767 
5/8;1 WordNet. ?4@7G@8C= @2074313;1C= 9A72;31 RussNet 5G<5>3-
45: (1)E734:343G=2 7@<1B@7G767 9A20431G<2@=5 32/1:A:4@8Q 01@@8Q, 
(2)EPA16C2@31A@72 97;A83=2 42C1@3=F24;=Q 7H<1432B; (3)E734:343G=2 
9A=G5/;= 4=@4237G RussNet ;EPWN, ;737A8B 5G<52345 4G727HA1/@8C 
4<7G1A2C-974A20@=;7C 0<5 32/1:A:47G A1/@8Q 5/8;7G.

1.3. P"&1%-%( YARN

"2/1:A:4 YARN [YARN, 2012Ð2018] A1/A1H138G12345 GE$A1<D4;7C 
P202A1<D@7C :@=G2A4=3232 4E2012E6701 0<5 /101F 1G37C13=F24;7B 7H-
A1H73;= 32;431 =E=@P7AC1I=7@@767 97=4;1. YARN G;<>F123 GE42H5 
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7;7<7 120E384. 4<7G1A@8Q 20=@=I, 46E384. 4=@4237G =E30E384. =2A1AQ=-
F24;=Q 73@7T2@=B [Braslavski et al., 2016]. +2;4=;76A1P=F24;=B 970-
Q70 YARN 9A2097<16123 47F231@=2 ;A1:047A4=@61 4E 1G37C13=F24;=-
C= C23701C= 9743A72@=5 32/1:A:47G. .EA1C;1Q 9A72;31 A1/A1H731@8 
7@<1B@-=@43A:C2@38 0<5 ;7<<2;3=G@767 A201;3=A7G1@=5 32/1:A:41, 
1E31;S2 1G37C13=F24;=2 C23708 9706737G;= Ç48AD5È 0<5 9743A72@=5 
A24:A41 @1 74@7G2 01@@8Q 4<7G1A2B =E1@1<=/1 ;7A9:47G 32;437G. )/-
/1 76A1@=F2@@743= A24:A47G GEA1C;1Q 9A72;31 YARN @1=H7<22 97<@7 
9A20431G<2@8 4=@4238 4:U243G=32<D@8Q; A707G=07G82 73@7T2@=5 
3A2H:>3 0797<@=32<D@7B 9A7G2A;=.

2. %6-7A0+E51 07,@0,/4

*A=Q70=345 ;7@4313=A7G13D, F37, @24C73A5 @1 0743137F@7 H7<D-
T72 ;7<=F243G7 A1/A1H737; V<2;3A7@@8Q 32/1:A:47G A:44;767 5/8;1, 
GE@14375U22 GA2C5 @= 70=@ =/E79=41@@8Q A24:A47G @2 C7S23 A144C1-
3A=G13D45 ;1; 97<@7I2@@8B A:44;75/8F@8B 32/1:A:4, 1@1<76=F@8B 
WordNet. ?F2G=0@7, F37 @1<=F=2 H7<DT767 73;A83767 V<2;3A7@@767 
32/1:A:41 A:44;767 5/8;1 0<5 /101F 1G37C13=F24;7B 7HA1H73;= 32;-
437G 4:U243G2@@7 49747H43G7G1<7 H8 A1/G=3=> 732F243G2@@8Q =4-
4<207G1@=B =EA1/A1H737; GE7H<1435Q =4;:443G2@@767 =@32<<2;31, =@-
P7AC1I=7@@767 97=4;1, ;7C9D>32A@7B <=@6G=43=;= =E97G84=<7 H8 
VPP2;3=G@743D =E;1F243G7 A1H738 A1/<=F@8Q 4=432C ;7C9D>32A@7B 
7HA1H73;= A:44;767 5/8;1.

*A20<1612345 @7G8B 970Q70EÑ =@326A1I=5 =C2>U=Q45 A24:A47G. 
'G37A8 4313D= =4Q7053 =/E3767, F37 A:44;75/8F@8B ;7C9D>32A@8B 
32/1:A:4 07<S2@ 73A1S13D 747H2@@743= A:44;767 5/8;1, 97V37C: H:-
0:3 7HR20=@2@8 0G1 A24:A41E Ñ RussNet =E YARN. #2/:<D3137C 7HR-
20=@2@=5 H:023 H7<DT7B 73;A838B WordNet-32/1:A:4 A:44;767 5/8-
;1, ;737A8B H:023 7H<1013D H7<DT2B 97<@737B <2;4=F24;=Q 20=@=I 
=E4=@4237G, 1E31;S2 42C1@3=F24;=Q 4G5/2B 97 4A1G@2@=> 4E@8@2T@=C 
@197<@2@=2C ;1S07B =/E267 ;7C97@2@3. *A7I244 =@326A1I== 973A2-
H:23 9797<@2@=5 =3767G767 A24:A41 @7G8C= 01@@8C=, 7H2492F2@=5 
;1F243G1 01@@8Q =E =497<D/7G1@=5 9A76A1CC@767 =E 6A1P=F24;767 
=@32AP2B47G 0<5 A1H738 4E32/1:A:47C, Q1A1;32A@8C 0<5 YARN. *7-
<:F2@@8B 32/1:A:4 H:023 A149A743A1@53D45 97 <=I2@/== CC BY-SA, 
970A1/:C2G1>U2B C1;4=C1<D@7 T=A7;72 =497<D/7G1@=2 47/01G12C7-
67 A24:A41.
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,<5 0743=S2@=5 A2/:<D3131 @27HQ70=C7 G897<@=3D =@326A1I=> 
6232A762@@8Q <2;4=;76A1P=F24;=Q 01@@8Q, 974;7<D;: RussNet 97-
43A72@ 9:32C V;492A3@7-4313=43=F24;767 <=@6G=43=F24;767 970Q701, 
1EYARN 47/01@ 9:32C ;A1:047A4=@61 4E0797<@=32<D@8C 9A=C2@2@=2C 
1G37C13=F24;=Q C23707G 9743A72@=5 32/1:A:47G. )@326A1I=5 G;<>-
F123 GE42H5 476<147G1@=2 ;7@I293:1<D@8Q 74@7G1@=B 0G:Q A24:A47G, 
4Q2C 01@@8Q, A1/A1H73;: C2370=;= 7HR20=@2@=5 4<7G1A2B, A1/A1H73-
;: 1G37C13=F24;=Q C23707G G8A1G@=G1@=5 =E 4A1G@2@=5 20=@=I 32-
/1:A:47G, 4I2@1A=2G =E=@43A:C2@37G A201;3=A7G1@=5 =E9797<@2@=5 
7HR20=@2@@767 A24:A41. *74<20:>U15 A1H731 @10 A24:A47C, 4G5/1@-
@15 4E@197<@2@=2C 267 @7G8C= 01@@8C=, H:023 G7/C7S@1 ;1; /1 4F23 
A1H738 V;492A37G, 31; = 4E=497<D/7G1@=2C ;A1:047A4=@61.

&1F1<D@8B V319 =@326A1I== G;<>F123 476<147G1@=2 4Q2C 01@@8Q 
0G:Q A24:A47G, A1/A1H73;: =@32AP2B41 0<5 1G37C13=F24;767 9A27H-
A1/7G1@=5 01@@8Q, 9706737G;: @24;7<D;=Q 9=<73@8Q 42C1@3=F24;=Q 
7H<1432B, G;<>F1>U=Q /@1F2@=5 4<7G A1/@8Q F1432B A2F=; A1/A1H73-
;: C2370=;= A201;3=A7G1@=5 01@@8Q; 9A20431G<2@=2 01@@8Q RussNet 
GE ;7@47<=0=A7G1@@7C P7AC132; C70=P=;1I=> 4:U243G:>U267 =@-
43A:C2@31 A201;3=A7G1@=5 YARN 4E:F237C /101F= =@326A1I== A24:A-
47G; 3243=A7G1@=2 4=432C8 @1 9=<73@8Q 7H<1435Q; 92AG=F@72 9797<-
@2@=2 42C1@3=F24;=Q 7H<1432B; ;7AA2;3=A7G;: C2370=;= A201;3=A7-
G1@=5 01@@8Q.

3. &U7:+ 56-7A0+E55

,<5 9706737G;= 01@@8Q RussNet ;E=@326A1I== @27HQ70=C7 7H2492-
F=3D =Q 97<@73: =E@29A73=G7A2F=G743D, 974;7<D;: 7@= /1F143:> 73-
<=F1>345 97 4702AS1@=> =EP7AC13: 9A20431G<2@=5 01@@8Q.

&1 92AG7C V3192 =@326A1I== =497<D/:>345 =C2>U=245 GERussNet 
79=41@=5 <2;4=;7-42C1@3=F24;=Q 7H<1432B. ?@=, ;1; 9A1G=<7, 9A=-
G5/1@8 ;EÇH1/7G7BÈ 0<5 01@@7B 7H<143= F143= A2F=: @19A=C2A, 6<1-
67<D@15 6A:991 6<167<7G C8T<2@=5, 6<167<D@15 6A:991 9A=@53=5 97-
<7S2@=5 GE9A743A1@43G2 [`=<=997G, 2011] =E9A. "1;=2 9A20431G<2@=5 
G;<>F1>3 A149A202<2@=2 97 F14373@743= /@1F2@=B 502A@8Q <2;42C. 
?@= 5G<5>345 @1=H7<22 F14373@8C 49747H7C G8A1S2@=5 Ç<2;4=;1-
<=/7G1@@767 97@53=5È GE 32;431Q ;7A9:41 =E /101>3 Ç9A7373=9=F2-
4;=BÈ G1A=1@3 G8A1S2@=5 /@1F2@=5EÑ 31; @1/8G12C82 Ç07C=@1@38È 
4=@4237G.
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,<5 9797<@2@=5 01@@8Q @27HQ70=C7 G897<@=3D 4<20:>U=2 V31-
98: (1)E4P7AC=A7G13D 4=@4238 50A1 (H1/7G8Q 97@53=B) =E92A=P2A== 
0<5 =C2>U=Q45 01@@8Q; (2)E9797<@=3D 4=@4238 4=@7@=C1C= =/E79:-
H<=;7G1@@8Q =437F@=;7G [#:44;=B .=;=4<7G1AD, S. a.; #:44;=B 1447-
I=13=G@8B 4<7G1AD, S. a.]; (3)E4;7AA2;3=A7G13D 4<7G1A@72 79A202<2@=2 
4=@4237G, 9A=G705 267 ;EA707G=07G7B P7AC2; (4)E@1B3= 4773@74=C82 
4=@4238 GEWordNet 2.1; (5)E9797<@=3D 7H<143D 4=@4231C= 0A:6=Q F1-
432B A2F=, ;737A82 G8A1S1>3 97@53=5 79=48G12C7B 42C1@3=F24;7B 
7H<143=; (6)E:431@7G=3D C2S0: 4=@4231C= 42C1@3=F24;=2 4G5/= (6=97-
@=C==, C2A7@=C==, 1@37@=C== =E9A.), 1EC2S0: <2;42C1C=-02A=G131-
C=EÑ 02A=G1I=7@@7-42C1@3=F24;=2 4G5/= (C2SF1432A2F@15 4=@7@=-
C=5, 02A=G1I=7@@15 6=97@=C=5, 1@37@=C=5 =E9A.)

?3A201;3=A7G1@@82 01@@82 /1@745345 GE 31H<=I: 92A201F= 01@-
@8Q, G;<>F1>U:> 8E97<2B: (1)E4=@423; (2)EF143D A2F=; (3)E79A202<2-
@=2; (4)EA2F2@=5, =<<>43A=A:>U=2 3=97G82 :973A2H<2@=5 V<2C2@37G 
4=@4231 GE01@@7C /@1F2@==; (5)EF14373@743D 07C=@1@38 4=@4231 GEipm 
(instances per million); (6)E4773@74=C8B 97 /@1F2@=> 4=@423 WordNet 
2.1; (7)E@1/G1@=2 42C1@3=F24;767 =<= 02A=G1I=7@@7-42C1@3=F24;767 
73@7T2@=5; (8)E4=@423 =<= V<2C2@3 4=@4231, ;E;737A7C: G2023 :;1/1@-
@72 73@7T2@=2.

*74;7<D;: P7AC138 =C2>U=Q45 GERussNet 01@@8Q @2 47G9101>3, 
47431G 4=@4231 =E97A50;7G82 @7C2A1 A149A202<2@=5 /@1F2@=B 97 F1-
4373@743= GE;7A9:42 9A= <2;42C1Q =497<D/:>345 GE;1F243G2 =02@3=-
P=;137A7G 4=@4231.

&1 A=4. 1E 9A=G202@ PA16C2@3 31H<=I8 01@@8Q, 9706737G<2@@8B 
0<5 =@326A1I==.

,7G7<D@7 4<7S@15 43A:;3:A1 31H<=I8 =E7H5/132<D@743D 47G9102-
@=5 4702AS132<D@7B =02@3=P=;1I== 4=@4237G 9A= 79A202<2@== =E73-
48<;2 973A2H7G1<1 4=432C8 G=/:1<=/1I== 97<:F2@@7B 43A:;3:A8. &1 
41B32 russnet.eveel.ru [.=/:1<=/1I=5 RussNet, S. a.] 243D G7/C7S@743D 
/16A:/=3D 31H<=I: =E9A7G2A=3D, G42 <= 4G5/= 9A20431G<2@8 102;G13@7. 
&1 A=4.E2E9A=G202@ PA16C2@3 G=/:1<=/1I== 43A:;3:A8 RussNet.

*A= 7HR20=@2@== 4=@4237G 0G:Q A24:A47G C8 :F=38G12C A26:<5A-
@82 A1/<=F=5 GE =Q 47431G2. .E RussNet =497<D/:2345 4313=43=F24;15 
C2370=;1 73H7A1 4<7G =E4<7G747F231@=B [Azarowa, 2008], A21<=/:>-
U=Q @2;737A72 /@1F2@=2 /101@@7B 42C1@3=F24;7B 7H<143= GE;7A9:42 
47GA2C2@@8Q 32;437G. .E;1F243G2 G1A=1@37G ;7A9:4@767 9A20431G<2-
@=5 =497<D/:2345 4H1<1@4=A7G1@@8B ;7A9:4 32;437G ;1P20A8 C132-
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C13=F24;7B <=@6G=43=;= =<= &1I=7@1<D@8B ;7A9:4 A:44;767 5/8;1 
(&%#() [&1I=7@1<D@8B ;7A9:4É, 2003Ð2018], 9A= V37C 7@= 01>3 
70@73=9@82 A2/:<D3138 9A= 73H7A2 <2;42C =E4<7G747F231@=B 97 97-
A767G7C: 4313=43=F24;7C: ;A=32A=> 0,1E ipm. .E43A:;3:A2 4=@4237G 
YARN, @19A73=G, 0743137F@7 F1437 9A20431G<2@8 4<7G1, =C2>U=2 
Ç9732@I=1<D@8BÈ Q1A1;32A, 3. 2. 7@= <=H7 G7G42 @2 G43A2F1>345 GE32;-
431Q &%#( =E 0A:6=Q ;7A9:47G, <=H7 =C2>3 20=@=F@72 GQ7S02@=2, 
9A=F2C @2 GE37C /@1F2@==, ;737A72 9A=G202@7 GE4=@4232. .E74@7G@7C 
V37 ;1412345 32AC=@7<76=F24;=Q :973A2H<2@=B 4<7G, 1AQ1=/C7G, 0=1-
<2;3=/C7G =ES1A67@=/C7G. !<20:23 /1C23=3D, F37 GEC2370=;2 9743A7-
2@=5 PWN 73C2F1<74D, F37 4<7G1AD 5G<52345 @232AC=@7<76=F24;=C 
=E 4702AS=3 1;3=G@7 :973A2H<5>U=245 4<7G1 47GA2C2@@767 5/8;1 
[Fellbaum, 1998], 70@1;7 P1;3=F24;72 4702AS1@=2 4=@4237G PWN F1-
437 9A73=G7A2F=3 V37C: 9A=@I=9:.

*A= 9743A72@== 32/1:A:47G C8 :F=38G1<= /1;7@7C2A@743= C7A-
P7<767-4=@31;4=F24;767 7P7AC<2@=5 ;7@32;437G 0<5 A1/@8Q /@1F2-
@=B /@1C2@132<D@8Q 4<7G, GE92AG:> 7F2A20D 6<167<7G. J024D 747H72 
/@1F2@=2 =C223 Q1A1;32A@15 0<5 A:44;767 5/8;1 A21<=/1I=5 6<1-
67<D@8Q G1<2@3@7432B F2A2/ 9A20<7S@82 ;7@43A:;I==. .E 32/1:A:-
42 RussNet 4=@4238 0797<@2@8 <2;4=;7-6A1CC13=F24;=C 79=41@=2C 
G1<2@3@7432BE Ñ 4313=43=F24;= :437BF=G8Q 91A1C23A7G ;7A9:4@8Q 
;7@32;437G, GE 37C F=4<2 47F231@=B 4E 9A20<761C=. M8<7 9A7G202@7 
9=<73@72 =44<207G1@=2 G1<2@3@767 Q1A1;32A1 9A20<7S@8Q ;7@43A:;-
I=B GE7302<D@8Q 42C1@3=F24;=Q 6A:991Q 6<167<7G, =E267 A2/:<D3138 
=497<D/7G1@8 9A= =@326A1I== 6<167<D@8Q 4=@4237G. *A20<7S@82 
;7@43A:;I== 9A20431G<2@8 GEG1<2@3@8Q 79=41@=5Q GE47F231@== 4E/1-
G=4=C8C= 4:U243G=32<D@8C=, /101@@8C= GE32AC=@1Q 42C1@3=F24;=Q 
02A2GD2G =E97002A2GD2G.

,<5 @143A7B;= 9A7I20:A8 7HR20=@2@=5 4=@4237G H8<= 737HA1@8 
@24;7<D;7 42C1@3=F24;=Q 7H<1432B: 7H7/@1F2@=5 F1432B 32<1, P7AC8 
9A20C237G, C243797<7S2@=5 7HR2;37G =E47G7;:9@7432B. X3= 7H<143= 
=/@1F1<D@7 H8<= 9A20431G<2@8 43A:;3:A1C= 4:U243G=32<D@8Q, ;7-
37A82 9A= 9706737G;2 01@@8Q G;<>F1<= 4=@4238 0<5 0A:6=Q F1432B 
A2F=.

. YARN =497<D/:2345 4Q2C1 97@53=B Linked Data, =497<D/:2C8Q 
0<5 9A20431G<2@=5 V<2C2@37G 9A72;3=A:2C767 32/1:A:41: 97@53=B 
(skos:Concept), <2;4=F24;=Q /@1F2@=B (lemon:LexicalSense), <2;42C 
(lemon:LexicalEntry), 79A202<2@=B (lemon:SenseDeZnition), 9A=C2A7G 
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:973A2H<2@=5 (lemon:UsageExample) =E4<7G7P7AC (lemon:Form) [Ust-
alov, 2015]. !G5/D C2S0: ;7C97@2@31C= 4Q2C8 9A=G202@1 @1 A=4. 3.

4. 9FM$+P"'"H *#JIF,$#H JOQF,)&F&)( /)&/F"J.

"243=A7G1@=2 9A7I20:A8 7HR20=@2@=5 4=@4237G RussNet =EYARN 
9A7Q70=<7 GE0G:Q A2S=C1Q: (1)E0<5 4=@4237G, 4702AS1U=Q 0G1 =<= H7-
<22 ;7C97@2@37G, 970H=A1<=4D 4=@4238EÑ ;1@0=0138 @1 7HR20=@2@=2 
GEYARN 4E0G:C5 =<= H7<22 =02@3=F@8C= ;7C97@2@31C=; (2)E0<5 70@7-
;7C97@2@3@8Q 4=@4237G 9A=G70=<=4D G42 4=@4238 YARN, G;<>F1>-
U=2 V373 ;7C97@2@3.

,<5 7H7/A=C743= V;492A=C2@31 H8<= G8HA1@8 @2H7<DT=2 PA16-
C2@38 0G:Q 42C1@3=F24;=Q 7H<1432B (7H7/@1F2@=5 F1432B 32<1 =EP7A-
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4;=Q I=313 GE 16=76A1P=F24;=Q 32;431Q. .802<5>345 9A74382 =E 4C2T1@@82 I=3138, 
C7@31S= =EH<7;= I=313.

A;M>"$3" (;'$1 . %7A9:4 !%'", 4702AS132<D@15 A1/C23;1, 0A2G@2A:44;15 16=76A1-
P=5, H=H<2B4;15 I=3131.

Elena L. Alekseeva

PROBLEMS OF THE MARKING OF BIBLICAL QUOTATIONS IN SCAT

Abstract. Since XML encoding of content structure of hagiographic texts in SCAT is to 
include referencing of biblical quotations, the article considers structural types of quotations, 
such as simple and mixed quotations, quotation chains and quotation blocks.

Keywords. SCAT corpus, content structure encoding, Old Russian hagiography, biblical 
quotation.

M=H<2B4;=2 I=3138 4A20@2G2;7G7B 9=4DC2@@743= 9A20431G<5>3 
=@32A24 =E 0<5 <=32A13:A7G207G, =E 0<5 H=H<2=437G. *2AG82 A144C1-
3A=G1>3 =Q ;1; 70=@ =/E1492;37G 43=<5 4A20@2G2;7G767 1G37A1, ;1; 
C132A=1< 0<5 G854@2@=5 =437A== 32;437G, GE;737A8Q I=3138 9A=G7-
05345, 0<5 G37A8Q 7@= 4G=0232<= 32;437<76=F24;7B 3A10=I== 41C=Q 
H=H<2B4;=Q 32;437G. .E4G5/= 4EV3=C ;1S2345 G1S@8C GEA1C;1Q 4702A-
S132<D@7B A1/C23;= 0A2G@2A:44;=Q S=3=B GE;7A9:42 !%'" [!1@;3-
*232AH:A64;=B ;7A9:4 16=76A1P=F24;=Q 32;437G, S. a.] 9A20:4C73A23D 
C1A;=A7G1@=2 I=313 =/E!G5U2@@767 *=41@=5 [#767/=@1, 2012].

#144C73A=C 747H2@@743= I=3=A7G1@=5 M=H<== GES=3=5Q, F37H8 
9A702C7@43A=A7G13D @2;737A82 4<7S@743= 97431G<2@@7B /101F=.
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['<2;422G, 1999, 4. 132]). )44<207G132<D@=I1 9A=Q70=3 ; G8G70:, F37 
K9=P1@=B *A2C:0A8B, 1G37A g=3=5, I=3=A:5 *41<38AD, @2 7HA1U1<-
45 ; 9=4DC2@@8C =437F@=;1C: ÇÉH7<DT72 F=4<7 7T=H7; G I=3131Q 
4G=0232<D43G:23, F37 7@ I=3=A7G1< 97 91C53=, :G<2;12C8B H<16767-
G2@=2C 92A20 4G538C = @2 47/@1G15, F37 I=3138 @237F@8È [.=6/2<<, 
1971, 4. 236]. '.  '.  '<2;422G 31;S2 73C2F123 : 4A20@2G2;7G8Q 1G37A7G 
Ç734:343G=2 43A2C<2@=5 43A767 = 37F@7 I=3=A7G13D 32;438È ['<2;42-
2G, 1999, 4. 70].

. @1T2B A1H732 C8 7HA1U12C45 ; G79A74: 7 Q1A1;32A2 I=3=A7-
G1@=5 G S=3=5Q @1 H7<22 7HT=A@7C C132A=1<2. W8 =497<D/:2C 953D 
0A2G@2A:44;=Q S=3=B 97 A:;79=45C XVI G2;1: g=3=2 !2A6=5 #107-
@2S4;767 G 0G:Q F143=F@7 47G9101>U=Q A201;I=5Q (!#1 = !#2), g=-
3=2 '@37@=5 !=B4;767 ('@3!), g=3=2 %=A=<<1 M2<7/2A4;767 (%M) 
=E g=3=2 '<2;41@0A1 !G=A4;767 ('!G)1. . ;1F243G2 C132A=1<1 0<5 
4A1G@2@=5 G8H7A7F@7 31;S2 HA1<=4D I=3138, =497<D/7G1@@82 G g=-
3== !32P1@1 *2AC4;767 (!*)2. ]A7@7<76=5 @19=41@=5 S=3=B 31;7G1: 
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@7 K9=P1@=2C *A2C:0A8C G 1417Ð1418 6701Q, 970G2A6@:37 92A202<;2 
*1Q7C=2C !2AH7C 974<2 1422 6701; %M @19=41@7 *1Q7C=2C !2AH7C 
GE1462 670:, 47;A1U2@7 =C S2 G 1464 670:; '!G @19=41@7 =6:C2@7C 
)A70=7@7C G 1545 670:; '@3! @19=41@7 4G5U2@@7=@7;7C )7@7B G 
1548 670:, 92A202<1@7 I1A2G=F2C )G1@7C )G1@7G=F2C G 1550 670:. 
'G37A8 '!G = '@3!, 47431G<2@@8Q G 42A20=@2 XVI G2;1, 5G@7 7HA1-
U1<=4D ; A1@22 @19=41@@8C S=3=5C: 32;43 47H43G2@@7 S=3=5 G '!G 
G7 C@76=Q 4<:F15Q 47G910123 4 32;437C !#1 = !#2, 32;43 '@3! =C223 
@24;7<D;7 47G9102@=B 4 !#1 = %M. 

e .42 S=3=5 =44<207G1<=4D 97 A:;79=45C, 4C. 49=47; Ç!7;A1U2@=5È G ;7@I2 
4313D=.

h )497<D/7G1@7 =/01@=2 -. W. *A7Q7A7G1, G ;737A7C 73C2F2@8 G42 I=3138.
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"2;43 !G5U2@@767 *=41@=5 9A20431G<2@ G S=3=5Q 4<20:>U=C= 
49747H1C= (4A.: ['G2A=@1, 2016]:

1) I=3131, GG202@@15 37F@8C :;1/1@=2C @1 =437F@=;, @19A=C2A: 
ÇA2F2 9A7A7; ,1G=0È (I=3=A:2345 *41<38AD);

2) I=3131, GG202@@15 H7<22 7HU=C G8A1S2@=2C, @19A=C2A: Ç9=41-
@7 H7 243DÈ;

3) I=3131, @2 G802<2@@15 GE32;432, @7E=E@2 970G2A6T1545 ;1;7B-
<=H7 <2;4=;7-6A1CC13=F24;7B 92A243A7B;2;

4) ;7@32;43:1<D@15 101931I=5 H=H<2B4;767 32;431, 3. 2. I=3131, 
;737A15 0<5 476<147G1@=5 4E ;7@32;437C 970G2A6@:31 6A1CC1-
3=F24;7B 101931I== (C7S23 H83D =/C2@2@7 F=4<7, <=I7, GA2C5 
6<167<1, <=F@15 P7AC1 C7S23 H83D /1C2@2@1 @2<=F@7B =E3. 0.);

5) 91A1PA1/, 3. 2. 4G7H70@72 =/<7S2@=2 H=H<2B4;767 32;4313.

[=4<7 737S0243G<2@@8Q I=313 =E ;7@32;43:1<D@8Q 101931I=B 
GEA144C13A=G12C8Q S=3=5Q 31;7G7: !#1EÑ 133, !#2EÑ 18, '@3!EÑ 176, 
%MEÑ 20, '!GEÑ 36, 3. 2. G4267 383E20=@=I8.

!3A:;3:A@7 I=313@8B C132A=1< C7S23 H83D ;<144=P=I=A7G1@ 
4<20:>U=C 7HA1/7C.

*701G<5>U22 H7<DT=@43G7 I=313 (88 % @1T267 C132A=1<1)EÑ V37 
*#J/"HF I)"'"H . ?@= 9A20431G<5>3 47H7B 974<207G132<D@72 G74-
9A7=/G202@=2 @2;737A767 73A8G;1 !G5U2@@767 *=41@=5, =@7601 4E/1-
C2@7B @24;7<D;=Q 4<7G, @2/@1F=32<D@8C= 9A79:4;1C=, 1E=@7601 =E47 
G431G;1C= @24;7<D;=Q 4<7G, =437F@=; ;737A8Q @2542@.

K4<= 70@1 =E31 S2 9A=3F1 =<= 1P7A=/C G43A2F1>345 :E0G:Q =<= 
3A2Q 2G1@62<=437G, @2A20;7 =Q 32;43 92A2C2T=G12345 =E 97<:F12345 
/LFG'&&'( I)"'"' .

'G37A8 S=3=B 07G7<D@7 F1437 =497<D/:>3 LJ&"'N)  =/EH=H<2B-
4;=Q I=313, ;1; GE1G37A4;7C 32;432, 31; = GE9A5C7B A2F=. .EV37C 4<:F12 
92AG7B I=3132 C7S23 9A20T243G7G13D :;1/1@=2 @1 =437F@=; I=3=A7-
G1@=5.

.43A2F1>345 31;S2 O+J%) I)"'" EÑ @24;7<D;7 4<20:>U=Q 0A:6 /1 
0A:67C I=313, ;1S015 =/E;737A8Q 7H7/@1F2@1 GG705U=C= 4<7G1C=.

i  W8 431A1<=4D G802<=3D I=3138 ;1; C7S@7 H7<22 97<@7, @7 :3G2AS013D, 
F37 G42 I=3138 7H@1A:S2@8, G42-31;= @2<D/5. ,1S2 I=3138 G=01 (1) =@7601 @2-
G2A@7 :;1/8G1>3 =437F@=;, I=3138 G=01 (2) @2 G42601 =C2>3 =437F@=;7C M=H<=>, 
1 I=3138 G=01 (3), ;7@32;43:1<D@82 101931I== (4) = 91A1PA1/8 (5) G802<5>345 
@1 74@7G2 =@3:=I==. . 01@@7B A1H732 C8 H:02C A144C13A=G13D 37<D;7 I=3138 = 
;7@32;43:1<D@82 101931I==.
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%7601 =44<20:2345 70=@ 91C53@=; 9=4DC2@@743=, C7@31S= =EH<7-
;= I=313 Q735 =EG802<5>345 ;1; G1S@8B 43=<=43=F24;=B 9A=2C (4A.: 
[Picchio, 1977]), 32;437<76=F24;= 9A= 4797431G<2@== 4E 9A2097<1612-
C8C =437F@=;7C A144C13A=G1>345 ;1; 47G7;:9@743D 7302<D@8Q I=-
313, =E9A79:4;= 4<7G, G431G;=, /1C2@8, 4C2T2@=2 32;437G @24;7<D;=Q 
=437F@=;7G 7I2@=G1>345 =44<207G132<2C ;1; 5G@72 :;1/1@=2 @1 I=-
3=A7G1@=2 97 91C53=. *A= A1H732 70@7GA2C2@@7 4E@24;7<D;=C= S=-
3=5C= 975G<52345 G7/C7S@743D 4A1G@=3D I=3138 @2 37<D;7 4EH=H<2B-
4;=C 32;437C, @7E=EC2S0: 47H7B, =E9A= V37C 431@7G=345 7F2G=0@7, 
F37 G42 4<7S@82 43A:;3:A@82 3=98 I=313 07<S@8 A144C13A=G13D45 
;1; I2<D@82 20=@=I8, 974;7<D;: ;1; 31;7G82 7@= 7;1/8G1>345 G1S-
@8C= 4G=0232<5C= =437A== 32;431: 970F14 4:U243G2@@7 73<=F154D 73 
=/G243@8Q G23Q7- =E@7G7/1G23@8Q 32;437G, 4<7S@82 I=3138 GEA1/@8Q 
S=3=5Q 02C7@43A=A:>3 97A1/=32<D@72 4Q7043G7 0A:6 4E0A:67C.

*A=G202C 9A=C2A8 47G9102@=5 4<7S@8Q I=313 G42Q 3=97G4.

1.E!7G9102@=2 H<7;7G I=313:

39 

 

ПИСАНIЕ ГЛ{ЮЩЕЕ, ЯКО МНОГА 
ВЪЗ(Д)ЫХАНЙА И UНЫНЙА ЖИ(ТИ)Е 
МИРА СЕГО ПОЛНО Е(С). 

ПРР(О)КЪ РЕ(Ч). ИЗЫДЕТЕ = 
СРЕДЫ И(Х), И =ЛUЧИТЕСR, И 
НЕЧ(С)ТЭМЬ МИРЭ НЕ 
ПРИКАСАИТЕСR.# 

ДРUГЫИ ПРР(О)КЪ РЕ(Ч). 
=СТUПИТЕ = ЗЕМЛR И ВЗЫДЕТЕ 
НА НБ{О.# 

И Г{Ь ВЪ ЕVА(Г)ЛIИ РЕ(Ч). ИЖЕ 
КТО ХОЩЕ(Т) ВЪСЛЭ(Д) МЕНЕ ИТИ, 
АЩЕ НЕ =РЕЧЕТСR 

ВСЭ(Х), Я(Ж) СU(Т) В МИРЭ 
СЕ(М), НЕ МОЖЕ(Т) БЫТИ МОИ 
UЧ{НКЪ 

ПИСАНIЕ ГЛ{ЮЩЕ(Е). ЯКО МНWГА 
ВОЗДЫХАНIА I UНИЧИЖЕНIR ЖИТIЕ 
МИРА СЕГО ПОЛНО ЕСТЬ. 
И ПРР(О)К(Ъ) РЕЧЕ ИЗЫДЕТЕ = 
СРЕДЫ И(Х) И 
=ЛUЧИТЕСR.#И НЕЧИСТОТЭ МИРА НЕ 
ПРИКАСА(И)ТЕСR.# 

И ДРUГЫИ ПРР(О)КЪ РЕЧЕ 
=СТUПИТЕ = ЗЕ(М)ЛR И ВЗЫДЕТЕ 
НА НБ{О.# 

И ГЬ{ВО ЕVА(Г)ЛIИ РЕ(Ч) ИЖЕ КТО 
ХО(ЩЕ)(Т) ВОСЛЭ(Д) МЕНЕ ИТТИ.#АЩЕ 
НЕ =РЕЧЕТСR ВСЭ(Х) ЯЖЕСUТЬ В 
МИРЭ СЕ(М) И ДОМDСВОЕГО I 
ИМЭНIА.#НЕ МWЖЕ(Т) БЫТИ МОИ 
UЧ{НКЪ.  

 
  j  . I=3=A:2C8Q 32;431Q G749A7=/G70=345 7AP76A1P=5 A:;79=4=, /1 =4;<>F2-

@=2C G8@74@8Q H:;G, ;737A82 /1;<>F1>345 G ;A:6<82 4;7H;= = G@745345 G 43A7;: 
@1 4G72 C2437. g=A@8C TA=P37C G802<5>345 4<7G1, GG705U=2 I=3138.
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3. �K�h�\�i�Z�^�_�g�b�_���k�f�_�r�Z�g�g�u�o���p�b�l�Z�l��5 

�¹ �¸ �¬�¯�µ�¯�· �· �¸�¯���¯�»�¼�Æ���( ���»�¹ �f�»�ª���¿�f�ª����

�²�®�Ç�°�¯�� �ª�Ã�¯�� �¹�º�²�¯�¶�µ�È���¼���� �¬�ª�»�Ä����

�·�²���°�� �� �¹�¸�»�µ�/�Â�ª�È���¼������ �¼�/��

�¹�º�¯�«�Å�¬�ª�²�¼�¯����

��

�ª�� �²�®�Ç�°�¯�� �·�¯�� �¹�º�²�¯�¶�µ�È���¼���� �¬�ª�»�Ä����

�·�²���°���� �¹�¸�»�µ�/�Â�ª�È���¼������ �²�»�¿�¸�®�=�Ã�³�²��

�(�¼�/�®�@���� �²�� �¹�º�ª���¿���� �²�¿�Ä����

�¹�º�²�µ�¯�¹�Â�²���²���� �·�¸�­�Ä�� �¬�ª�Â�²���¿������

�(�¼�º�=�»���Ç���¼�¯�� �¹�º�¯���®���� �·�³�¶�²�� �¬�¸��

�»�¬�Ç�®�Ç�¼�¯�µ�Æ�»�¼�¬�¸���²�¶�Ä 

�»�µ�¸ �¬�¸���( ���»�¹ �f�»�ª���¿�f�ª���­�µ�f�È�Ã �¯�¯������

�²�®�Ç���°���� �ª�Ã�¯�� �¹�º�³�¯�¶�µ�È���¼���� �¬�ª���»���� �²��

�¹�¸�»�µ�@�Â�ª�È���¼���� �¼�/��

�¹�º�¯�«�Å�¬�ª�²�¼�¯�����²�� �¶�²���º���� �®�¸�¶�@�� �»�¯�¶�@��

�­�µ�f�¯�¼�¯��

�ª�� �²�®�Ç���°���� �·�¯�� �¹�º�4�¯�¶�µ�È���¼���� �¬�ª���»����

�·�²�°�¯�� �¹�B�»�µ�@�Â�ª�È���¼������ �²�»�¿�¸�°�®�ª�Â�¯��

�(�¼�@�®�@�� �²�� �¹�º�ª���¿���� �²�¿�Ä�� �¹�º�²�µ�Ç�¹�Â�³�²��

�·�¸�­�Ä�� �¬�ª�Â�²���¿���� �(�¼�º���=���»�¯�¼�¯�� �¹�º�¯�®��

�·�²�¶ �²�����¬�¸�� �»�¬�²�®�Ç�¼�¯�µ�»�¼�¬�¸�� �²���¶���� �²�� �¶�²�º��

�°�¯���¬�ª�Â�Æ���»���¬�ª�¶�²���¬�¸�±�¬�º�ª�¼�²�¼�»�=���� 

 
  

                                                 

. V3=Q 73A8G;1Q 4C2T1@ 32;43 4<20:>U=Q 2G1@62<D4;=Q 91441S2B6:
�F�n�� �����������±14: ВЪ ОНЬЖЕ АЩЕ ГРАДЪ ИЛИ ВЕСЬ ВНИДЕТЕ, ИСПЫТАИТЕ, КТО ВЪ 

НЕМЪ ДОСТОИНЪ ЕСТЬ, И ТD ПРЕБDДИТЕ, ДОНДЕЖЕ ИЗЫДЕТЕo ВХОДRЩЕ ЖЕ ВЪ 

ДОМЪ ЦЭЛDИТЕ ЕГО, ГЛАГОЛЮЩЕo МИРЪ ДОМD СЕМDo И АЩЕ UБW БDДЕТЪ ДОМЪ 

ДОСТОИНЪ, ПРЙИДЕТЪ МИРЪ ВАШЪ НАНЬo АЩЕ ЛИ ЖЕ НЕ БDДЕТЪ ДОСТОИНЪ, МИРЪ 

ВАШЪ КЪ ВАМЪ ВОЗВРАТИТС�=����И�� ИЖЕ АЩЕ НЕ ПРЙИМЕТЪ ВАСЪ, НИЖЕ ПОСЛDШАЕТЪ 

СЛОВЕСЪ ВАШИХЪ, ИСХОДRЩЕ ИЗ ДОМD ИЛИ ИЗ ГРАДА ТОГW =ТРRСИТЕ ПРАХЪ 

НОГЪ ВАШИХЪ 

�F�d�� ���������±11 ИДЭЖЕ АЩЕ��ВНИДЕТЕ ВЪ ДОМЪ, ТD ПРЕБЫВАИТЕ, ДОНДЕЖЕ ИЗЫДЕТЕ 

=ТDДDo И ЕЛИЦЫ АЩЕ НЕ ПРЙИМDТЪ ВЫ, НИЖЕ ПОСЛDШАЮТЪ�� ВАСЪ, ИСХОДRЩЕ 

�( ТDДD����=ТРRСИТЕ ПРАХЪ, ИЖЕ ПОД НОГАМИ ВАШИМИ, ВО СВИДЭТЕЛЬСТВО ИМЪ 

�E�d�� ���������±8, 10, 11: ВЪ ОНЬЖЕ АЩЕ ДОМЪ ВНИДЕТЕ, ПЕРВЭЕ ГЛАГОЛИТЕo МИРЪ ДОМD 

СЕМDo И АЩЕ UБ�B��БDДЕТЪ ТD СЫНЪ МИРА, ПОЧЙЕТЪ НА НЕМЪ МИРЪ ВАШЪo АЩЕ 

ЛИ ЖЕ НИ, КЪ ВАМЪ ВОЗВРАТИТСRo ВЪ ТОМЪ ЖЕ ДОМD ПРЕБЫВАИТЕ���«�! �� И ВЪ 

ОНЬЖЕ АЩЕ ГРАДЪ ВХОДИТЕ, И ПРЙЕМЛЮТЪ ВЫ, ЯДИТЕ ПРЕДЛАГАЕМАR ВАМЪo���«�! ��

И ВЪ ОНЬЖЕ АЩЕ ГРАДЪ ВХОДИТЕ, И НЕ ПРЙЕМЛЮТЪ ВАСЪ, ИЗШЕДШЕ НА РАСПDТЙ�= ��

ЕГ�B, РЦЫТЕo И ПРАХЪ, ПРИЛЭПШЙИ��НАМЪ = ГРАДА ВАШЕГ�B, =ТРRСАЕМЪ ВАМЪ. 
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G5@4;7B M=H<==. g=A@8C TA=P37C @=S2 G802<5>345 4<7G1, =497<D/7G1@@82 G 
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НОГЪ ВАШИХЪ 
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�E�d�� ���������±8, 10, 11: ВЪ ОНЬЖЕ АЩЕ ДОМЪ ВНИДЕТЕ, ПЕРВЭЕ ГЛАГОЛИТЕo МИРЪ ДОМD 

СЕМDo И АЩЕ UБ�B��БDДЕТЪ ТD СЫНЪ МИРА, ПОЧЙЕТЪ НА НЕМЪ МИРЪ ВАШЪo АЩЕ 

ЛИ ЖЕ НИ, КЪ ВАМЪ ВОЗВРАТИТСRo ВЪ ТОМЪ ЖЕ ДОМD ПРЕБЫВАИТЕ���«�! �� И ВЪ 

ОНЬЖЕ АЩЕ ГРАДЪ ВХОДИТЕ, И ПРЙЕМЛЮТЪ ВЫ, ЯДИТЕ ПРЕДЛАГАЕМАR ВАМЪo���«�! ��

И ВЪ ОНЬЖЕ АЩЕ ГРАДЪ ВХОДИТЕ, И НЕ ПРЙЕМЛЮТЪ ВАСЪ, ИЗШЕДШЕ НА РАСПDТЙ�= ��
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GE70@7 =E37 S2 GA2C5, G2A753@7, =437F@=;7C I=3138 974<:S=< ;1;7B-
37 3A23=B 32;43, 97;1 @1C= @2 737S0243G<2@@8B.

"1;=C 7HA1/7C, @1T C132A=1<, @2 79A7G2A615 3767 C@2@=5, F37 
1G37A8 S=3=B GE4G72B A1H732 @2 7HA1U1<=4D ;EH=H<2B4;7C: 32;43:, 
70@7GA2C2@@7 431G=3 970 47C@2@=2 32/=4 7EÇ4G7H70@7C =E@29A=@:S-
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C2S0: I=3131C= =E32;437C M=H<==, @7E=EC2S0: S=3=5C=, =497<D/:>-
U=C= V3= I=3138.

&/80+>7651

#&M Ñ  #744=B4;15 @1I=7@1<D@15 H=H<=732;1.
'!GE  Ñ  g=3=2 '<2;41@0A1 !G=A4;767 (A:;79=4D: #&M. !7HA1@=2 *7670=@1. 

bE874. XVIEG. +. 442Ð514E7H.).
'@3!  Ñ  g=3=2 '@37@=5 !=B4;767 (A:;79=4D: #&M. ?. I. 22. XVIEG. +. 73Ð369).
%ME Ñ  g=3=2 %=A=<<1 M2<7/2A4;767 (A:;79=4D: #&M. !7HA1@=2 *7670=@1. 

bE732. XVIEG. +. 1Ð110E7H.).
!#1E Ñ  g=3=2 !2A6=5 #107@2S4;767 (A:;79=4D: #&M. !7HA1@=2 *7670=@1. 

bE755. XVIEG. +. 1Ð126E7H.).
!#2E Ñ  g=3=2 !2A6=5 #107@2S4;767 (A:;79=4D: #&M. !7HA1@=2 *7670=@1. 

bE867. XVIEG. +. 273E7HÐ322).
!*E  Ñ  g=3=2 !32P1@1 *2AC4;767 [!G53=32<D !32P1@ *2AC4;=B, 1995, 

4. 50Ð263] (=/01@7 97 A:;79=4=: #&M. !7HA1@=2 .5/2C4;767. bE 10. 
1490-2E66. +. 129Ð200E7H.).

%,-/B6585
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!G53=32<D !32P1@ *2AC4;=B /EA20. -. W. *A7Q7A7G. !*H.: -<167<R, 1995.

'5-70+-@0+
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#744=B4;15 =E/1A:H2S@15 P=<7<76=5. 2016. .89. 2E(34). !. 5Ð16.

4;")(""$J4.  4. "2;437<76=5 4<1G5@4;7B M=H<==. !*H.: ,C=3A=B M:<1@=@, 
1999.

6*L&";;JQ. _=3138 =/E;@=6 4G5U2@@767 9=41@=5 GE47F=@2@=5Q K9=P1@=5 
*A2C:0A767 //E "A:08 ?302<1 0A2G@2A:44;7B <=32A13:A8 /E '& !!!#. )@-3 
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A;M>"$3" (;'$1.  +=@6G74313=43=;1, F14373@8B 4<7G1AD, 43=<2C23A=5.

Alexander O. Grebennikov

THE MEASURES OF LEXICAL SIMILARITY BETWEEN FREQUENCY 
DICTIONARIES

Abstract. Two measures of lexical similarity between frequency dictionaries are analyzed. 
Ye examples are drawn from frequency dictionaries of short stories by Russian writers. 
Comparison with of the so called rank average method is made. Ye potential of the methods 
under investigation in stylometric researches is shown.

Keywords. Statistical linguistics, frequency dictionary, stylometry.
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U243G:>U=Q C2A <2;4=F24;767 4Q7043G1 F14373@8Q 4<7G1A2B 4E37F;= 
/A2@=5 =Q G7/C7S@767 =497<D/7G1@=5 GE43=<2C23A=F24;=Q =44<207G1-
@=5Q. $F2@8C= )@43=3:31 A:44;767 5/8;1 =C. .. ..  .=@76A107G1 #'& 
9A20<1612345 =497<D/7G13D GE;1F243G2 9A7432BT2B C2A8 <2;4=F24;767 
4Q7043G1 0G:Q F14373@8Q 4<7G1A2B P7AC:<: (1):

  Cxy = m min {pxi, pyi}, (1)

602 m pxi =Em pyiEÑ G2A753@743=, 3. 2., GE@1T2C 4<:F12, 73@74=32<D@82 
F143738 20=@=I 4<7G1A5; minEÑ C=@=C1<D@15 =/E0G:Q F14373 [^1B;2-
G=F, 2015].

*7;1/132<D 9A=7HA23123 /@1F2@=2 1E9A= 4A1G@2@== F14373@8Q 4<7-
G1A2B 70@767 =E3767 S2 32;431; 7@ H<=/7; ;E0E9A= 4A1G@2@== F14373@8Q 
4<7G1A2B, =497<D/:>U=Q A1/@:> 6A1P=;:.

*A20<1612345 9A71@1<=/=A7G13D A1H73749747H@743D 01@@7B P7A-
C:<8 GE 43=<2C23A=F24;=Q =44<207G1@=5Q @1 C132A=1<2 F14373@8Q 
4<7G1A2B A144;1/7G G801>U=Q45 A:44;=Q 9=4132<2B ('. ).  %:9A=@1, 
'.  *.  [2Q7G1, +. &. '@0A22G1), 47/01G12C8Q @1 ;1P20A2 C132C13=F2-
4;7B <=@6G=43=;= !*H-$ GEA1C;1Q 9A72;31 Ç'G37C13=F24;15 1@37<7-
6=5 A:44;767 A144;1/1 XIXÐXXEG2;7GÈ [[14373@8B 4<7G1ADÉ '. ).  %:-
9A=@1, 2006; [14373@8B 4<7G1ADÉ '. *.  [2Q7G1, 1999; [14373@8B 
4<7G1ADÉ +. &. '@0A22G1, 2003]. ,1@@82 4<7G1A@82 C132A=1<8 7H2-
492F=G1>3 Q7A7T:> H1/: 0<5 4A1G@2@=5 GE4=<: 4G7267 70=@1;7G767 
7HR2C1 (7;7<7 200E000E4<7G7:973A2H<2@=B), 20=@43G1 S1@A1 32;437G, 
<2S1U=Q GE=Q 74@7G2, =EGA2C2@= =Q 47/01@=5; 1E31;S2 9A=@I=97G 73-
H7A1 C132A=1<1 =E47431G<2@=5. .EA2/:<D3132 @1C= 97<:F2@8 4<20:>-
U=2 /@1F2@=5 (4C. 31H<.E1).

P1,;*K1 1. J6+B7657 & 205 ,0+467655  
B+,-/-6DU ,3/4+079 0+H6DU 2+0 +4-/0/4

@."J#H =&'KF&)F С
[2Q7GEÑ '@0A22G 0,960

[2Q7GEÑ %:9A=@ 0,941

'@0A22GEÑ %:9A=@ 0,925

*7<:F2@@82 /@1F2@=5 9703G2AS01>3 9A=@10<2S@743D =44<20:-
2C8Q 32437G ;E 70@7C: 5/8;: (F37 9A20431G<52345 41C7 47H7B A1/-
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:C2>U=C45), 70@1;7 43=<2A1/<=F=32<D@8B 9732@I=1< P7AC:<8 24<= 
=E=C223 C2437, 37 G8A1S2@ G24DC1 @2/@1F=32<D@7. .7/C7S@7, 01<D-
@2BT=2 =44<207G1@=5, :F=38G1>U=2, @19A=C2A, 0=@1C=;: A7431 
7HR2C1 4<7G1A5 4EA7437C 7HR2C1 G8H7A;=, 1E31;S2 974<20:>U15 19-
9A7;4=C1I=5 97<:F2@@8Q A2/:<D3137G 7;1S:345 97<2/@8C= 4E37F;= 
/A2@=5 :37F@2@=5 97<:F2@@8Q A2/:<D3137G.

*74;7<D;: G24DC1 G2A753@7, F37 @1=H7<DT=B G;<10 GE7HU:> 4:C-
C: G@7453 41C82 F14382 4<7G1, 37 P7AC:<1 (1)EC7S23 H83D C70=P=I=-
A7G1@1 4<20:>U=C 7HA1/7C (4C. P7AC:<: (2)):

  Cxy = m min {pxi, pyi} /E0,5E(m pxi + m pyi), (2)

602 m pxi =Em pyi G8F=4<5>345 0<5 G8HA1@@7B /7@8 A1@67G767 F143@767 
4<7G1A5 (92AG8Q i 20=@=I) [^1B;2G=F, 2015].

"7601, @19A=C2A, 0<5 92AG8Q 431 =E3845F= @1=H7<22 F1438Q <2;42C 
/@1F2@=2 C 47431G=3EÑ 4C. 31H<.E2.

P1,;*K1 2. J6+B7657 С 205 ,0+467655 B+,-/-6DU ,3/4+079 0+H6DU 2+0 +4-/0/4 
<31 2704DU 100?5?1000?378,7: 4?,3/4+01U 

O4-/0D
J6+B7657 & <31 2704DU 

100?378,7: 1000?378,7:

[2Q7GEÑ '@0A22G 0,948 0,957

[2Q7GEÑ %:9A=@ 0,945 0,959

'@0A22GEÑ %:9A=@ 0,930 0,945

W8 G=0=C @2;737A:> ;7AA2;3=A7G;: 97<:F2@@8Q A2/:<D3137G, 
7HA13@7 9A797AI=7@1<D@:> ;7<=F243G: 7QG1F2@@8Q <2;42C, 9A= V37C 
=Q G7/C7S@743= 0<5 43=<2A1/<=F2@=5 97-9A2S@2C: C=@=C1<D@8 
=E3A2H:>3 G8T2:97C5@:3767 01<D@2BT267 1@1<=/1 4E9A=G<2F2@=2C 
A14T=A2@@767 0=191/7@1 01@@8Q.

"1;=C 7HA1/7C, =497<D/7G1@=2 01@@7B P7AC:<8 GE43=<2C23A=F2-
4;=Q =44<207G1@=5Q @2 9A20431G<52345 747H2@@7 92A492;3=G@8C.

?0@7GA2C2@@7 GE974<20@=2 02453=<23=5 4E9A=Q707C GE5/8;7/@1-
@=2 G77HU2 =E1G37A4;:> <2;4=;76A1P=> GEF143@743= 97@53=B Ç5/8-
;7G15 ;1A3=@1 C=A1È, Ç;7@I293È =E3. 9. G7/@=;<1 9A7H<2C1 4773@242-
@=5 20=@=I 4<7G1A5 5/8;1 9=4132<5 4E74@7G@8C= 32C1C= 267 3G7AF2-
43G1, =@0=G=0:1<D@7-1G37A4;7B ;1A3=@7B C=A1. .7/@=;1>3 =EA1/A1-
H138G1>345 97@53=5 Ç;<>F2G8Q 4<7GÈ, Ç32;432CÈ, Ç=0=76<744È =E0A. 
[*7I29@5, 2013].
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,<5 1@1<=/1 A21<D@8Q <2;4=F24;=Q A1/<=F=B C2S0: 20=@=I1C= 
GEF14373@8Q 4<7G1A5Q 9A20<1612345 =497<D/7G13D P7AC:<: (3):

  S = (x Ð mEÐ 1)E/Enm, (3)

602 xEÑ F143731 4<7G1, mEÑ C132C13=F24;72 7S=01@=2 V37B F143738 
[^1B;2G=F, 2015].

,1@@15 P7AC:<1 49A1G20<=G1 9A= 4A1G@2@== 4<7G1A2B, 9A=@10-
<2S1U=Q 70@7C: ;7A9:4: 4EF=4<7C 970;7A9:47G H7<22 0G:Q, F37 47-
G2AT2@@7 G897<@52345 GE4<:F12 =497<D/:2C767 @1C= C132A=1<1 (;7A-
9:4EÑ A:44;=B A144;1/ A:H2S1 G2;7G, 970;7A9:41EÑ C144=G8 32;437G 
70@767 1G37A1).

*A20<1612345 4F=313D G42 4<7G1, S ;737A8Q 9A2G84=< @2;737A8B 
97A76 (@19A=C2A, SE>E3), <2;4=F24;=C= C1A;2A1C=. "7601 ;7<=F243G7 
<2;4=F24;=Q C1A;2A7G =E =Q 07<5 GE 1@1<=/=A:2C8Q 4<7G1A5Q 47431-
G=3EÑ 4C. 31H<.E3.

P1,;*K1 3. N/35B7,-4/ 5?</31 378,5B7,85U :+0870/4 4?+6+35H50@7:DU 
,3/4+01U 1HD8+ 25,+-731 205 S > 3?

O4-/0 *7U/4 O6<0774 N@2056

N/35B7,-4/ 
:+0870/4

%7<=F243G7 <2;42C, 895 931 931

G;<>F15 4<7G1 4EF143737B 27 25 25

K4<= S2 4@=/=3D A144C13A=G12C8B 97A76 =E4F=313D SE>E2, 37601 ;7-
<=F243G7 <2;4=F24;=Q C1A;2A7G 47431G=3EÑ 4C. 31H<.E4.

P1,;*K1 4. N/35B7,-4/ 5?</31 378,5B7,85U :+0870/4 4?+6+35H50@7:DU 
,3/4+01U 1HD8+ 25,+-731 205 S > 2?

O4-/0 *7U/4 O6<0774 N@2056

N/35B7,-4/ 
:+0870/4

%7<=F243G7 <2;42C, 1069 1032 1637

G;<>F15 4<7G1 4EF143737B 23 23 22

*A= V37C <26;7 /1C23=3D, F37 =/C2@2@=2 GE1H47<>3@7C ;7<=F243G2 
7QG138G12C8Q <2;42C 479A7G7S012345 <=TD @2/@1F=32<D@8C 40G=-
67C GEF14373@8C 492;3A2.

"292AD G7/C7S@7 9A7G2A=3D, 4;7<D;7 =/EV3=Q C1A;2A7G (0<5 :07H-
43G1 =E20=@77HA1/=5 4A1G@2@=5EÑ =/EG2AQ@2B 3845F= <2;42C, A1497-
<7S2@@8Q GE97A50;2 :H8G1@=5 F14373) 5G<5>345 9791A@7 =@0=G=0:-
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1<D@8C=, 3. 2. 9A=4:343G:>U=C= 37<D;7 GE70@7C =/E91A8 4A1G@=G12-
C8Q 4<7G1A2B =E734:343G:>U=C= GE0A:67C (4C. 31H<.E5).

P1,;*K1 5. N/35B7,4/ 2/2046DU 56<545<@3+.6DU 38,7:  
4?+6+35H50@7:DU ,3/4+01U 1HD8+ 25,+-731 

O4-/0D N/35B7,-4/4/ 56<545<@+3.6DU 378,7:

[2Q7GEÑ '@0A22G 65

[2Q7GEÑ %:9A=@ 67

'@0A22GEÑ %:9A=@ 62

*707H@8B 970Q70 9A20431G<52345 G7/C7S@8C =497<D/7G13D GE;1-
F243G2 70@767 =/EC23707G G802<2@=5 =027<76=F24;= /@1F=C8Q 4<7G 
GE 4<7G1A2 5/8;1 9=4132<5. K67 9A=C2@2@=2 31;S2 =@32A24@7 4797-
431G=3D 4E=497<D/7G1@=2C 70@7B =/E6<1G@8Q 43=<2G8Q Q1A1;32A=43=; 
GE 43=<2C23A=F24;=Q =44<207G1@=5QE Ñ 31; @1/8G12C8Q 97;1/132<2B 
<2;4=;7-42C1@3=F24;7B ;7@I2@3A1I== =E A14425@=5 [W1A38@2@;7; 
-A2H2@@=;7G, 1998].

. ;1F243G2 74@7G@7B 4313=43=;= A1@67G767 A149A202<2@=5 G843:-
9123 A1@67G72 4A20@22, G8F=4<52C72 97 P7AC:<2 (4):

 ͞r = m r fr / N , (4)
602 ͞rEÑ A1@6, frEÑ 4773G2343G:>U15 V37C: A1@6: F143731, NEÑ 7HR2C 
G8H7A;=.

M8<7 :431@7G<2@7, F37 A1@67G82 4A20@=2 4<1H7 /1G=453 73 7HR-
2C1 G8H7A;= =, 4<207G132<D@7, C76:3 =497<D/7G13D45 GE;1F243G2 C2A8 
;7@I2@3A1I== 0<5 A1/@7G2<=;=Q 47G7;:9@7432B <>H767 3=91, @19A=-
C2A 0<5 F14373@8Q 4<7G1A2B A1/@767 7HR2C1. #1@67G72 4A20@22 07<S-
@7 A144C13A=G13D45 @2 GE;1F243G2 C2A8 I2@3A1<D@7B 32@02@I==, 1E;1; 
C2A1 ;7@I2@3A1I== F14373 GEG2AQ@2B /7@2 F14373@767 A149A202<2@=5. 
?@7 G843:9123 GE;1F243G2 4G727HA1/@7B 6A1@=I8, 7302<5>U2B /7@: 
;7@I2@3A1I== 73 /7@8 A14425@=5. [2C H7<DT2 ÇF14373@8B 92A2910È 
C2S0: Ç67<7G7BÈ =E ÇQG7437CÈ A1@67G767 A149A202<2@=5, 32C G8T2 
GE@2C :A7G2@D F14373@7B ;7@I2@3A1I==. &1=C2@DT15 ;7@I2@3A1I=5 
(@1=H7<DT22 A1@67G72 4A20@22) 9A= V37C 9A=4:U1 A1G@7C2A@7C: 
A1@67G7C: A149A202<2@=>, ;737A72 C7S23 G843:913D GE;1F243G2 V31-
<7@1, 73@74=32<D@7 ;737A767 =/C2@52345 ;7@I2@3A1I=5.

,<5 A144C13A=G12C8Q 4<7G1A2B A1@67G72 4A20@22 47431G<523E Ñ 
4C. 31H<.E6.
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P1,;*K1 6. "+6A/4/7 ,07<677 4?+6+35H50@7:DU ,3/4+01U 1HD8+ 25,+-731 

O4-/0
"+6A/4/7 ,07<677

J6+B7657 *+,-/-+

[2Q7G 1143,35 21

'@0A22G 1127,28 20

%:9A=@ 1456,98 24

!797431G=C GE31H<.E7E01@@82 97 A1@67G7C: 4A20@2C: 4E97<:F2@@8-
C= G8T2 (31H<. 5E=E6) 01@@8C= 0<5 S. 

P1,;*K1 7. &/2/,-+45-73.6D7 <+66D7 2/ 0+6A/4/:@ ,07<67:@ 

O4-/0
S?>?3 S?>?2 "+6A/4/7 ,07<677

N/3-4/ 
378,7:

*+,-/-+
N/3-4/ 
378,7:

*+,-/-+
N/3-4/ 
378,7:

*+,-/-+

[2Q7G 895 27 1069 23 1143 21

'@0A22G 931 25 1032 23 1127 20

%:9A=@ 931 25 1637 22 1457 24

W8 G=0=C, F37 9A= SJ >J 2J/@1F2@=5 A1@67G767 4A20@267 FA2/G8-
F1B@7 H<=/;= ;E/@1F2@=5C S 4E97F3= H:;G1<D@8C= 47G9102@=5C= 97 
F143732 4<7G, @1 ;737A82 9A=Q70=345 6A1@=I1 =44<20:2C767 ÇG707-
A1/02<1È. "1;=C 7HA1/7C, 1@1<=/=A:2C82 97;1/132<= ;1; H8 G/1=C-
@7 9703G2AS01>3 0A:6 0A:61, 970Q705 ;EC132A=1<: 4EA1/@8Q 437A7@ 
=E79=A154D @1 A1/<=F@82 327A23=F24;=2 74@7G8. !<207G132<D@7, =4-
97<D/7G1@=2 01@@8Q 0G:Q 97;1/132<2B, 9A= G42B A1/@743= <2S1U267 
GE=Q 74@7G2 C132C13=F24;767 1991A131, 9A20431G<52345 G24DC1 7H7-
4@7G1@@8C =EC7S23 =C23D H7<DT7B 9732@I=1< GE974<20:>U=Q 43=<2-
C23A=F24;=Q =44<207G1@=5Q.

,1<D@2BT=B 4702AS132<D@8B =E 4797431G=32<D@8B 1@1<=/ G8-
02<2@@8Q 20=@=I 9A20431G<52345 92A492;3=G@8C GE4G232 974<20@=Q 
=44<207G1@=B GE 7H<143= 4313=F24;7B 7HA1H73;= ;7A9:47G 32;437G 
A1/<=F@7B 9A=A708 ['<2;422G1, '/1A7G1, 2015; -A2H2@@=;7G, 2015a; 
2015b].

%,-/B6585

[14373@8B 4<7G1AD A144;1/7G '. ).  %:9A=@1 /E1G3.-4743. '. ?.  -A2H2@@=;7G, 
&. '.  ,1@=<7G1; 970 A20. -. (.  W1A38@2@;7. !*H.: )/0-G7 !*H-$, 2006.
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[14373@8B 4<7G1AD A144;1/7G '. *.  [2Q7G1 /E1G3.-4743. '. ?.  -A2H2@@=;7G; 
970 A20. -. (.  W1A38@2@;7. !*H.: )/0-G7 !*H-$, 1999.

[14373@8B 4<7G1AD A144;1/7G +. &. '@0A22G1 /E1G3.-4743. '. ?.  -A2H2@@=-
;7G; 970 A20. -. (.  W1A38@2@;7. !*H.: )/0-G7 !*H-$, 2003.

'5-70+-@0+

4;")(""$1JR. 8., 4&1-'$1JF. 6. ?3 ;A=3=F24;767 =/01@=5 ;E43A:;3:A=A7G1@-
@7C: ;7A9:4: 4<1G5@4;=Q G1A=1@37G KG1@62<=5 //E%7A9:4@15 <=@6G=43=;1EÑ 
2015: "A:08 C2S0:@1A70@7B ;7@P2A2@I== /E73G. A20. .. *.  J1Q1A7G, ?. '.  W=-
3A7P1@7G1, W. ..  ]7Q<7G1. !*H.: `=<7<. P-3 !*H-$, 2015. !.  89Ð92.

/-","..*)'$J 4.  S. )44<207G1@=2 :437BF=G743= <2;4=;7-4313=43=F24;=Q 
Q1A1;32A=43=; 32;431: 0=4. É ;1@0. P=<7<. @1:;. !*H.: M. =., 1998.

/-","..*)'$J 4.  S. )@0=G=0:1<D@7-1G37A4;=B Q1A1;32A A1/<=F@8Q /7@ 
A149A202<2@=5 GEF14373@8Q 4<7G1A5Q 5/8;1 9=4132<5 //E!3A:;3:A@15 =E9A=-
;<10@15 <=@6G=43=;1: C2SG:/. 4H. .89. 11. !*H.: )/0-G7 !*H-$, 2015a. !.  100Ð
110.

/-","..*)'$J4.  S. ? J43=<2A1/<=F=32<D@8Q G7/C7S@7435Q F14373@8Q 4<7-
G1A2B 5/8;1 9=4132<5 //E#:44;=B 5/8; =E<=32A13:A1 GE9A743A1@43G2 C=A7-
G7B ;:<D3:A8: C132A=1<8 XIII %7@6A2441 W'*#(+ (6. -A1@101, )491@=5, 13Ð
20E42@35HA5 2015E6701): GE15E3. ". 7. !*H.: W'*#(+: 2015b. !.  93Ð97.

!1-23.".)'J/.  0. ?4@7G8 43=<2C23A==. +.: +-$, 1988.
C'K"B.<J@. !. !<7G1A= 5/8;1 9=4132<5 //E+2;4=;76A1P=5 A:44;767 5/8-

;1: :F2H@=; 0<5 G:/7G #` /E970 A20. ,. W. *7I29@=. !*H.: `=<7<. P-3 !*H-$, 
2013. !. 583Ð654.

=1+)"$*>J4.  0. W2A8 <2;4=F24;767 4Q7043G1 F14373@8Q 4<7G1A2B //E%7A-
9:4@15 <=@6G=43=;1EÑ 2015: "A:08 C2S0:@1A70@7B ;7@P2A2@I== /E73G. A20. 
..  *.  J1Q1A7G, ?. '.  W=3A7P1@7G1, W. ..  ]7Q<7G1. !*H.: `=<7<. P-3 !*H-$, 
2015. !. 422Ð429.

Sources

Chastotnyi slovarÕ rasskazov A. I. Kuprina [Frequency Dictionary of the Short 
Stories by A. I. Kuprin] 2006. A. O. Grebennikov, N. A. Danilova (comp.), G. Ia.EMar-
tynenko (ed.). Saint Petersburg: Izd-vo SPbGU [Saint Petersburg State University 
Press]. (In Russ.)

Chastotnyi slovarÕ rasskazov A. P. Chekhova [Frequency Dictionary of the Short 
Stories by '. #. Chekhov] 1999. A. O. Grebennikov (comp.), G. Ia.E Martynenko 
(ed.). Saint Petersburg: Izd-vo SPbGU [Saint Petersburg State University Press].. 
(In Russ.)

Chastotnyy slovar rasskazov L. N. Andreeva [Frequency Dictionary of the Short 
Stories by L. N. Andreev] 2003. A. O. Grebennikov (comp.), G. Ia.E Martynenko 
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(ed.). Saint Petersburg: Izd-vo SPbGU [Saint Petersburg State University Press]. (In 
Russ.)
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4..'21K*<.  #1/A1H73;1 C7AP74=@31;4=F24;767 1@1<=/137A1 32;437G @1 3=H23-
4;7C 5/8;2 @19A1G<2@1 @1 47/01@=2 974<207G132<D@767 P7AC1<D@767 6A1CC13=F24;7-
67 79=41@=5 (P7AC1<D@7B 6A1CC13=;=) 3=H234;767 5/8;1, G;<>F1>U267 G42 6A1CC1-
3=F24;=2 :A7G@= 5/8;7G7B 4=432C8 73 C7AP74=@31;4=41 (4=@31;3=;= C7AP2C) 07 
4=@31;4=41 4<7S@8Q 9A20<7S2@=B =E4G2AQPA1/7G8Q 20=@43G. &7G15 G2A4=5 A1/C23;= 
73A1S123 ;1; 43A:;3:A8 @2974A2043G2@@8Q 47431G<5>U=Q, 31; =E43A:;3:A8 /1G=4=-
C7432B. `7AC1<D@15 6A1CC13=;1 73A1S123 G42 ;<1448 C7AP74=@31;4=F24;=Q C702<2B 
=E=Q 6A1CC13=F24;=2 4G7B43G1. *7C=C7 C70:<5 P7AC1<D@7B 6A1CC13=;=, 47/01>345 
31;S2 4<7G1A= 37;2@7G =EI2@3A1<D@8B C70:<D 6A1CC13=F24;=Q ;13267A=B, =Q G7/C7S-
@8Q /@1F2@=B, 1E31;S2 76A1@=F2@=B @1 =Q ;7CH=@1I==.

A;M>"$3" (;'$1.  !26C2@31I=5 @1 4<7G7P7AC8, 4=@31;4=F24;=2 ;7A9:48 32;437G, 
P7AC1<D@82 6A1CC13=;=, 91A4=@6, C7AP74=@31;4=4, 3=H234;15 6A1CC13=;1.

PavelJL. Grokhovskiy, AlexeiJV. Dobrov, AnastasiaJE. Dobrova,  
VictorJP. Zakharov, NikolaiJL. Soms

COMPUTER MORPHOSYNTACTIC ANALYSIS OF  
THE NON SEGMENTED TEXT  

\Based on the Material of the Corpus of Tibetan Grammar Treatises]

Abstract. Ye development of a morphosyntactic analyzer of Tibetan texts aims to create 
a consistent formal grammatical description (formal grammar) of the Tibetan language, 
including all grammar levels of the language system from morphosyntax (syntax of 
morphemes) to the syntax of complex sentences and supra-phrasal entities. 'Enew version of 

e )44<207G1@=2 G897<@2@7 G A1C;1Q @1:F@7-=44<207G132<D4;767 9A72;31 
#``) ÇW7AP74=@31;4=F24;=B 1@1<=/137A 32;437G @1 3=H234;7C 5/8;2È (16-06-
00578 ').
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markup is being created to repect both the structures of the immediate constituents and those 
of dependency. Ye formal grammar repects all classes of models, and their grammatical 
properties. Besides the module for formal grammar, token vocabularies, and a central 
module for Tibetan grammatical categories, their possible values, and restrictions on their 
combination are created.

Keywords. Word segmentation, treebanks, formal grammars, parsing, morphosyntax, 
Tibetan grammar.

1.?)47<7657: 20/=37:+ /207<737651 A0+65E ,3/4/C/0:  
4?-78,-+U 6+ 7,-7,-4766/: 1HD87

!76<14@7 47GA2C2@@8C <=@6G=43=F24;=C 9A20431G<2@=5C, 4<7G7-
P7AC1 79A202<52345 ;1; ;7C9<2;4 C7AP2C, G@:3A2@@=2 4G5/= C2S0: 
;7C97@2@31C= ;737A767 5G<5>345 @1 97A507; H7<22 324@8C=, @2S2<= 
G@2T@=2 4G5/= 4E 0A:6=C= C7AP7;7C9<2;41C=. !A20= 243243G2@@8Q 
5/8;7G C=A1 4:U243G:>3 ;1; 5/8;= H2/ G=0=C8Q A1/<=F=B ÇG@:3A2@-
@=QÈ =E ÇG@2T@=QÈ 4G5/2B (Ç@24<7G24@82È, =<= ÇC7AP2C@82È), 31; 
=E5/8;= 47 /@1F=32<D@7 H7<22 73F23<=G8C 9A73=G797431G<2@=2C 32Q 
=E0A:6=Q (Ç4<7G24@82È).

,1S2 0<5 974<20@267 3=91 5/8;7G C2S0: 9A7373=9=F24;7B 1G37-
@7C@7B 4<7G7P7AC7B =E 9A7373=9=F24;7B @21G37@7C@7B C7AP2C7B 
=C22345 I2<8B A50 9A7C2S:37F@8Q 4<:F12G, C2S0: ;737A8C= 07431-
37F@7 3A:0@7 (24<= @2 G7G42 @2G7/C7S@7) 9A7G243= S243;:> 6A1@=I:, 
A:;7G7043G:54D P7AC1<D@8C= 9A7I20:A1C=.

*74<20@55 9A7H<2C1 970A7H@7 A144C13A=G12345 GE 4313D2 W. ]1 -
492<DC131 Ç&279A202<2@@743D 4<7G702<2@=5 =E9A=A701 C7AP7<76== 
=E4=@31;4=41È, 602 1G37A 970A7H@7 A144C13A=G123 02453D ;A=32A=2G 
0<5 79A202<2@=5 6A1@=I 4<7G7P7AC, 9A20<1612C8Q G20:U=C= <=@6-
G=431C=, =E9A=Q70=3 ;EG8G70: 7E37C, F37 @= 70=@ =/EV3=Q ;A=32A=2G 
@= GE70=@7F;:, @= GE47F231@== 4E;1;=C=-<=H7 0A:6=C= ;A=32A=5C= 
@2 5G<52345 @= @27HQ70=C8C, @= 0743137F@8C 0<5 79A202<2@=5 @2-
9A73=G7A2F=G8Q 9A=@I=97G 79A202<2@=5 6A1@=I 4<7G7P7AC GE5/8-
;1Q C=A1 [Haspelmath, 2011].

*A= A1H732 4E 3=H234;=C 5/8;7C V31 9A7H<2C1 7;1/8G12345 747-
H2@@7 743A7B, 974;7<D;: 4=@31;3=;1 1<<7C7AP7G GE3=H234;7C 5/8-
;2 GE/@1F=32<D@7B 43292@= 92A29<232@1 4E4=@31;4=47C 9A20<7S2@=5 
=E01S2 4E4=@31;4=47C 4G2AQPA1/7G8Q 20=@43G. "1;, @19A=C2A, GE47F2-
31@== དུས་གཅིག་ན dus gcig na Ô70@1S08Õ (H:;G. ÔG 70@7 GA2C5Õ) 9102S@8B 
97;1/132<D na 9A=4720=@52345 @2 @2974A2043G2@@7 ;E4:U243G=32<D-
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@7C: dus ÔGA2C5Õ, 1 ;E=C2@@7B 6A:992 (01<22EÑ )-) dus gcig Ô70@7 GA2-
C5Õ, 3. 2., 97 C7AP2C1C: ÔGA2C5-70@7-GÕ.

*=4DC2@@8B 32;43 @1 3=H234;7C 5/8;2 426C2@3=A7G1@ 37<D;7 
@1 6A1P2C13=F24;7C :A7G@2 @1 Ç6A1P=F24;=2 4<76=È, @2 G42601 ;7A-
A2<=A:>U=2 47 20=@=I1C= C7AP7<76=F24;767 :A7G@5 (C7AP1C=). 
X<2C2@31A@82 20=@=I8 C7AP7<76=F24;767 :A7G@5 (C7AP8) C76:3 @1 
6A1P2C13=F24;7C :A7G@2 4773G2343G7G13D: 1)E 7302<D@8C ;7C97@2@-
31C 6A1P=F24;767 4<761, 2)E6A1P=F24;7C: 4<76: I2<=;7C, 3)EI297F;2 
=/E0G:Q =EH7<22 6A1P=F24;=Q 4<767G. -A1P=F24;72 02<2@=2 @1 4<7G7-
P7AC8 734:343G:23. '@1<767G 9A7H2<1 GE3=H234;7B 9=4DC2@@743= @23, 
=, GE 4=<: G8T2:97C5@:37B 747H2@@743= 9A=4720=@2@=5 9102S@8Q 
97;1/132<2B, <>H72 A1/H=2@=2 32;431 @1 4<7G7P7AC8 7;1/8G12345, 97 
C2@DT2B C2A2, @27H74@7G1@@8C.

?HA1U2@=2 ;E3=H234;7C: 5/8;7G7C: C132A=1<: 9703G2AS0123 @2-
0743137F@743D 9743:<=A7G1@@8Q ;A=32A=2G 0<5 9A7G202@=5 70@7-
/@1F@8Q =E974<207G132<D@8Q 6A1@=I C2S0: 4<7G7P7AC1C=, GE4G5/= 
4E F2C 9A= 9743A72@== P7AC1<D@7B 6A1CC13=;= 3=H234;767 5/8;1 
9A=Q70=345 G4<20 /1 W. ]1492<DC137C 73;1/13D45 73 =497<D/7G1@=5 
97@53=5 Ç4<7G7P7AC1È =E76A1@=F=3D45 =@G2@31A2C H7<22 F23;7 79A2-
02<52C8Q 97@53=B, 74@7G@8C =/E;737A8Q GE01@@7C 9A72;32 5G<52345 
1<<7C7AP (atom).

"1;=C 7HA1/7C, GE73<=F=2 73 P7AC1<D@8Q 6A1CC13=;, 7H8F@7 9A=-
C2@5>U=Q45 0<5 C702<=A7G1@=5 4=@31;4=41 =4;<>F=32<D@7 =@072G-
A792B4;=Q 5/8;7G, P7AC1<D@15 6A1CC13=;1 3=H234;767 5/8;1 07<S@1 
79=48G13D G42 :A7G@= 3=H234;7B 6A1CC13=F24;7B 4=432C8 73 4=@31;-
3=;= C7AP7G (4E:F237C 9A1G=< A149A202<2@=5 =Q C7AP7@7<76=F24;=Q 
G1A=1@37G) 07 :A7G@5 G84;1/8G1@=B =E4G2AQPA1/7G8Q 20=@43G.

2.?"+H0+=/-8+ :/0C/,56-+8,5B7,8/A/ +6+35H+-/0+ -78,-/4  
6+ -5=7-,8/: 1HD87

*A72;3 ÇW7AP74=@31;4=F24;=B 1@1<=/137A 32;437G @1 3=H234;7C 
5/8;2È @19A1G<2@ @1 47/01@=2 P7AC1<D@7B 6A1CC13=;= 3=H234;7-
67 5/8;1, G;<>F1>U2B GE42H5 G42 6A1CC13=F24;=2 :A7G@= 5/8;7G7B 
4=432C8 73 C7AP74=@31;4=41 (4=@31;3=;= C7AP2C) 07 4=@31;4=41 
4<7S@8Q 9A20<7S2@=B =E4G2AQPA1/7G8Q 20=@43G.

&2C@767F=4<2@@82 492I=1<D@82 9:H<=;1I==, 974G5U2@@82 6A1C-
C13=;2 3=H234;767 5/8;1, 79=48G1>3 9A2=C:U243G2@@7 C7AP7<7-
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6=F24;=B :A7G2@D 3=H234;767 5/8;1 (@19A=C2A: [-A7Q7G4;=B, 2011a; 
2011b], GE37 GA2C5 ;1; P7AC1<D@7-<=@6G=43=F24;=2 C702<= 3=H234;7-
67 4=@31;4=41 9A20431G<2@8 0743137F@7 97<@7 <=TD GEC7@76A1P== 
Ç%<144=F24;=B 3=H234;=B 5/8;È 1C2A=;1@4;767 3=H237<761 !3=G2@1 
M2B2A1 [Beyer, 1992], @7E=E974<20@55 A1H731 @2 G97<@2 73A1S123 4=-
432C: 3=H234;=Q 4=@31;4=F24;=Q 20=@=I =E =C223 G7 C@767C :C7/-
A=32<D@8B Q1A1;32A, @2 H:0:F= 970;A29<2@@7B 01@@8C= 32;437G8Q 
;7A9:47G.

*A72;3 @19A1G<2@ @1 A2T2@=2 4<20:>U=Q /101F:

1) A1/A1H7313D 4=@31;4=F24;:> A1/C23;: 0<5 ;7A9:41 3=H234;=Q 
32;437G, 73A1S1>U:> =@P7AC1I=> 7H 747H2@@7435Q 3=H23-
4;=Q 43A:;3:A 47431G<5>U=Q =E /1G=4=C7432B, 7E 4=432C2 3=-
H234;=Q 6A1CC13=F24;=Q ;13267A=B, =Q G7/C7S@8Q /@1F2@=B 
=E76A1@=F2@=B @1 =Q 47GC2U2@=2;

2) A1/A1H7313D P7AC1<D@7-6A1CC13=F24;=B 5/8;7G7B C70:<D 73-
;A837B 4=432C8 7HA1H73;= 32;437G @1 243243G2@@8Q 5/8;1Q, 
97/G7<5>U=B V37B 4=432C2 1G37C13=F24;= 1@1<=/=A7G13D 32;-
438 @1 3=H234;7C 5/8;2, G897<@55 97<@8B C7AP7<76=F24;=B 
=E4=@31;4=F24;=B A1/H7A ;1S0767 9A20<7S2@=5;

3) 47/013D 4=@31;4=F24;= A1/C2F2@@8B ;7A9:4 3=H234;=Q 32;437G, 
GE;737A7C H:0:3 97<@743D> 73A1S2@8 43A:;3:A8 G84;1/8G1-
@=B, =/E;737A8Q 4743753 32;438, 73 :A7G@5 C7AP74=@31;4=41 07 
:A7G@5 4<7S@8Q 9A20<7S2@=B =E4G2AQPA1/7G8Q 20=@43G.

#1/A1H138G12C8B =@43A:C2@31A=B <=@6G=43=F24;7B 7HA1H73;= 
32;437G 97/G7<523 1G37C13=/=A7G13D 9A7I20:A: A1/C23;= ;7A9:47G 
32;437G = GE01<D@2BT2C 7H2492F=3D 9797<@2@=2 ;7A9:41 GE97<:1G37-
C13=F24;7C A2S=C2.

)497<D/7G1@=2 0A2G7G=0@8Q 4=@31;4=F24;=Q 43A:;3:A @1 A1/<=F-
@8Q 5/8;7G8Q :A7G@5Q 97/G7<523 73A1/=3D 747H2@@743= 3=H234;7B 
6A1CC13=F24;7B 4=432C8, ;737A82 9A= =@8Q 970Q701Q G8/8G1>3 4:-
U243G2@@82 /13A:0@2@=5 01S2 GEG79A742 7E4<7G702<2@== (31;S2 G8-
/8G1>3 497A8 G79A748 7E4313:42 P7AC1@37G, 7HA1/:>U=Q @2P=@=3-
@82 P7AC8 6<167<1).

M7<DT=@43G7 4:U243G:>U=Q C23707G 4=@31;4=F24;767 1@1<=-
/1 @19A1G<2@7 @1 9743A72@=2 <=H7 6A1P7G /1G=4=C7432B (-J), <=H7 
43A:;3:A @2974A2043G2@@8Q 47431G<5>U=Q (&!). %7CH=@=A7G1@@82 
43A:;3:A8 -J =E&! H8<= G92AG82 9A20<7S2@8 GEA1H732 '. ..  -<10;767 
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[-<10;=B, 1985], 602 H8<1 7H74@7G1@1 @27HQ70=C743D 31;7B ;7CH=@1-
I==, 70@1;7 9A20<7S2@@15 C702<D @2 H8<1 A21<=/7G1@1 1<67A=3C=-
F24;=. ?0@7B =/E :492T@8Q ;7C9D>32A@8Q A21<=/1I=B ;7CH=@1I== 
-J =E&! 5G<52345 <=@6G=43=F24;=B 9A7I2447A AIIRE, =497<D/:2C8B 
GE01@@7C =44<207G1@== '. ..  ,7HA7G1 [,7HA7G, 2014].

%7CH=@=A7G1@@15 6A1CC13=;1 &! =E-J 73A1S123 G42 G802<2@@82 
GEQ702 A1/C23;= ;<1448 C702<2B, 3A2H:2C82 =C= 49747H8 <=@21A=-
/1I== 07F2A@=Q 47431G<5>U=Q =E =Q 6A1CC13=F24;=2 4G7B43G1. *A= 
;<144=P=;1I== 02A=G1I=7@@8Q C702<2B =497<D/:>345 42C1@3=-
;7-4=@31;4=F24;=2 Q1A1;32A=43=;= ;1S07B C702<=, 79A202<5>U=2 
G1<2@3@743@82 Q1A1;32A=43=;= 97A7S012C8Q 20=@=I. .E ;1F243G2 
7302<D@767 (H1/7G767) 6A1CC13=F24;767 C70:<5 47/012345 C70:<D 4=-
432C8 3=H234;=Q 6A1CC13=F24;=Q ;13267A=B, =Q G7/C7S@8Q /@1F2@=B 
=E76A1@=F2@=B @1 =Q 47GC2U2@=2.

"1;=C 7HA1/7C, 9A72;3 @19A1G<2@ @1 47/01@=2 97<@743D> 4=@31;-
4=F24;= A1/C2F2@@767 ;7A9:41 3=H234;767 5/8;1, F37 5G<52345 @7G1-
37A4;=C 0<5 3=H237<76==. M7<22 3767, 4=@31;4=F24;= A1/C2F2@@82 
;7A9:41 9A20431G<5>3 47H7B 4A1G@=32<D@7 A20;72 5G<2@=2 =E0<5 H7-
<22 =/:F2@@8Q 5/8;7G. ,1@@8B 9A72;3, 97C=C7 V3767, 79=A12345 @1 
@2431@01A3@8B 970Q70 ;E 4=@31;4=4:, 9A2097<161>U=B 47GC2U2@=2 
43A:;3:A /1G=4=C7432B =E43A:;3:A 47431G<5>U=Q, 9A= V37C V31 A1H731 
3A2H:23 @7G8Q =44<207G1@=B GE7H<143= 4=@31;4=41 3=H234;767 5/8;1.

3.?N/02@,6+1 =+H+ 20/78-+

%7A9:4@15 H1/1 9A72;31 43A7=345 @1 H1/7G7C 91A1<<2<D@7C ;7A9:-
42 ;<144=F24;767 3=H234;767 5/8;1 4EA:44;=C 92A2G707C =E9=<73@7B 
G2A4== V<2;3A7@@767 ;7A9:41 3=H234;=Q 6A1CC13=F24;=Q 47F=@2@=B.

3.1.J:1&'$3+ B1-1;;";?.3+ )'-B%( 2*,"2()'L' );1((*>"()'L' <&3)1 
(J-%(()*H B"-"$'I'H 2

. 74@7G: H1/7G767 ;7A9:41 3=H234;767 ;<144=F24;767 5/8;1 97-
<7S2@8 32;438, A29A2/2@3=A:>U=2 A1/<=F@82 S1@A8 ;<144=F24;7B 
3=H234;7B <=32A13:A8 (97 P7AC2 ;1; 9A7/1=F24;=2, 31; =E 43=Q73-

h *7002AS1@ `7@07C P:@01C2@31<D@8Q <=@6G=43=F24;=Q =44<207G1@=B, 
9A72;3 C-47, A1/A1H138G1<45 G 2012Ð2013E6701Q, A1/C2U2@ @1 %7A9:4@7C 97A31<2 
!*H-$ corpora.spbu.ru.
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G7A@82; 97 4702AS1@=> =437A=F24;=2, H=76A1P=F24;=2, C=P7<76=-
F24;=2, P7<D;<7A@82, P=<747P4;=2, 0=01;3=F24;=2, 07;3A=@1<D@82, 
1E 31;S2 974G5U2@@82 4A20@2G2;7G8C @1:;1C). X<2C2@38 C231A1/-
C23;= G;<>F1>3 =@P7AC1I=> 7ES1@A2, 013=A7G;2, 1G37A2 32;431, 267 
9A=@10<2S@743= ;E;7@;A23@7B H:00=B4;7B T;7<2, @1/G1@== =E:A7G@2 
<2;4=F24;7B =E6A1CC13=F24;7B 4<7S@743= 32;431 9A= 267 =497<D/7G1-
@== GE:F2H@7C 9A7I2442.

"=H234;=2 32;438 =E A:44;=2 92A2G708 GE ;7A9:42 G8A1G@2@8 97 
6A1@=I1C 9A20<7S2@=B 3=H234;7B F143=,E Ñ 31;=C 7HA1/7C, ;7A9:4 
5G<52345 91A1<<2<D@8C.

?HR2C 3=H234;7B F143= ;7A9:41 47431G<523 7;7<7 30E384. 4<7G7:-
973A2H<2@=B (33E919E37;2@7G). "=H234;=2 32;438 9A20431G<2@8 GE3=-
H234;7C 1<P1G=32 GE;70=A7G;2 UTF-8E(Unicode) =E7HU29A=@537B GE3=-
H237<76== 3A1@4<=32A1I== $1B<=. %7<=F243G7 :@=;1<D@8Q <2;42C 
(<2CC)EÑ 7;7<7 7240E:@=;1<D@8Q 4<7G7P7AC.

3.2.JC*;'2.1< $"-(*< T;")2-'..'L' )'-B%(1 2*,"2()*E 
L-1HH12*>"()*E ('>*.".*+ 3

. A1C;1Q 9A2080:U=Q =44<207G132<D4;=Q A1H73 H8<1 A1/A1H731@1 
C702<D V<2;3A7@@767 ;7A9:41 91C53@=;7G 3=H234;7B 6A1CC13=F24;7B 
3A10=I==, ;737A15, 9A2097<7S=32<D@7, @1F1<1 4G72 P7AC=A7G1@=2 
GEVIIÐVIIIEG2;1Q @. V. @1 74@7G2 H:00=B4;767 73G23G<2@=5 =@0=B4;7B 
6A1CC13=F24;7B 3A10=I== =E9A707<S123 97002AS=G13D45 47GA2C2@-
@8C= 3=H234;=C= :F2@8C=.

. ;7A9:4 G7T<= @1=H7<22 G1S@82 3=H234;=2 6A1CC13=F24;=2 47-
F=@2@=5. )3767G8B 7HR2C 3=H234;7B F143= ;7A9:41 (8E 32;437G) @1-
4F=38G123 H7<22 1000E 9A20<7S2@=B, 7;7<7 48E 000E 37;2@7G (7;7<7 
44E000E4<7G7:973A2H<2@=B), ;7<=F243G7 :@=;1<D@8Q <2;42C (<2CC)EÑ 
7;7<7 4000.

*70A7H@22 7EA1/A1H731@@8Q ;7A9:41Q 4C.: [-A7Q7G4;=B =E0A., 2015].

4.?'56A4/20/E7,,/0 AIIRE
+=@6G79A7I2447A AIIRE (ArtiZcial Intelligence-based Information 

Retrieval Engine)EÑ V37 <=@6G=43=F24;=B 9A7I2447A 4E73;A838C =4-

i  *7002AS1@ #744=B4;=C P7@07C P:@01C2@31<D@8Q =44<207G1@=B, 9A72;3 
13-06-006211, A1/A1H138G1<45 G 2013Ð2015E6701Q, A1/C2U2@ @1 %7A9:4@7C 97A31-
<2 !*H-$ corpora.spbu.ru.
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Q70@8C ;707C, A1/A1H138G12C8B 6A:997B =44<207G132<2B GE !1@;3-
*232AH:A62 =EA21<=/:>U=B 9A7I20:A: 1G37C13=F24;767 97@=C1@=5 
32;437G ('*").

+=@6G79A7I2447A 9A20431G<523 47H7B A21<=/1I=> 97<@7C14T31H-
@767 9A7I2441 '*" @1 74@7G2 C23701 C2S:A7G@2G767 G/1=C702B43G=5, 
7H2492F=G1>U267 VPP2;3=G@743D A1/A2T2@=5 @270@7/@1F@743=, 74-
@7G1@@767 @1 9A1G=<1Q. W2370 C2S:A7G@2G767 G/1=C702B43G=5 H8< 
9A20<7S2@ -. !.  _2B3=@8C GE1985E670: [_2B3=@, 1985].

)025 C2S:A7G@2G767 G/1=C702B43G=5 97C76123 A2/;7 47;A13=3D 
;7CH=@137A@82 G/A8G8, F37 7F2@D G1S@7 0<5 G897<@2@=5 '*". ̀ 7A -
C1<D@82 6A1CC13=;= 97A7S01>3 4:U243G2@@72 ;7<=F243G7 @270@7-
/@1F@7432B 9A= 1@1<=/2, 747H2@@7 ;7601 079:4;1>3 V<<=94=4. )025 
C2S:A7G@2G767 G/1=C702B43G=5, <2S1U15 GE 74@7G2 A1H738 <=@6G7-
9A7I2447A1 AIIRE, 97/G7<523 9A=C2@53D 42C1@3=F24;=2 76A1@=F2@=5 
G7 GA2C5 1@1<=/1, :C2@DT15 C1;4=C1<D@72 ;7<=F243G7 97A7S012C8Q 
;7CH=@1I=B 07 02453;7G, GEA20;=Q 4<:F15Q 07 4732@.

'AQ=32;3:A1 AIIRE =E A1/A1H731@@82 1<67A=3C8 1@1<=/1 32;437G 
97/G7<5>3 9A=C2@53D V3: 32Q@7<76=> ;E 5/8;1C A1/<=F@8Q 3=97G: 
<=@6G=43=F24;72 7H2492F2@=2 AIIRE 9A20431G<523 47H7B @1H7A @2/1G=-
4=C8Q 5/8;7G8Q C70:<2B, 1E1<67A=3C8 1@1<=/1 @2 /1G=453 73 ;7@;A23-
@767 5/8;1. *7C=C7 C70:<2B 0<5 A:44;767 5/8;1, A1@22 47/01G1<=4D 
C70:<= 0<5 1A1H4;767 =E1HQ1/4;767 5/8;7G, 1 GEA1C;1Q 01@@7B A1H738 
47/012345 C70:<D 0<5 3=H234;767 5/8;1, 70@7B =/E747H2@@7432B ;737-
A767 5G<52345 734:343G=2 P7AC1<D@8Q 97;1/132<2B 6A1@=I 4<7G7P7AC.

5.?M5=7-,859 1HD8/4/9 :+-705+3 4?:/0C/,56-+8,5B7,8/: 
207<,-+437655 356A4/20/E7,,/0+ AIIRE

5.1.J4;L'-*2H 4E'-A'-1(*)

. A1/A1H731@@7C 5/8;7G7C C70:<2 3=H234;767 5/8;1 A1/02<2@=2 
GQ70@7B 43A7;= @1 C7AP2C8 74:U243G<52345 4E=497<D/7G1@=2C 1<-
67A=3C1 'Q7Ð%7A14=; (A1/A1H73F=;=E Ñ '<DPA20 'Q7 =E W1A61A23 
%7A14=;). ,1@@8B 1<67A=3C 97/G7<523 @1Q70=3D G42 G7/C7S@82 970-
43A7;= GQ70@7B 43A7;= 97 /101@@7C: 4<7G1A>. '<67A=3C 9A2097<161-
23 9743A72@=2 02A2G1, 79=48G1>U267 ;7@2F@8B 1G37C13, 32AC=@1<D-
@8C= :/<1C= ;737A767 5G<5>345 /1G2AT2@=5 I297F2; 4=CG7<7G 4<7G 
(GE01@@7C 4<:F12 C7AP2C) =/EGQ70@767 4<7G1A5.
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(/8;7G7B C70:<D 4702AS=3 4<7G1AD C7AP2C, F37 97/G7<523 43A7-
=3D 02A2G7 1G37C131 /1A1@22, @1 V3192 4H7A;= 41C767 5/8;7G767 C70:-
<5. .7 GA2C5 A1H738 <=@6G79A7I2447A1 V37 02A2G7 /16A:S12345 GEG=02 
F143= =497<@52C767 C70:<5, =EGA2C5 @1 267 /16A:/;: C=@=C1<D@7.

'<67A=3C 'Q7Ð%7A14=; 97/G7<523 4EC1;4=C1<D@7B VPP2;3=G@7-
43D> G802<53D GE32;432 =/G243@82 4=432C2 20=@=I8 (37;2@8), 70@1;7 
;7AA2;3@743D G802<2@=5 32Q =<= =@8Q 20=@=I GE32;432 4E37F;= /A2@=5 
9A1G=< 6A1CC13=;= @1 :A7G@2 01@@767 1<67A=3C1 @=;1; @2 9A7G2A5-
2345; H7<22 3767, G802<52C82 20=@=I8 C76:3 92A242;13D45, =E <=TD 
974<20:>U=B C7AP74=@31;4=F24;=B 1@1<=/ 97/G7<523 G2A=P=I=A7-
G13D 3: =<= =@:> 426C2@31I=>.

5.2.JC-"I(21$;".*" H'-\';'L*>"()*E *JH'-\'.';'L*>"()*E (2-%)2%- 
2*,"2()'L' <&3)1 $JAIIRE

,<5 A1H738 4E C7AP7<76=2B =E C7AP7@7<76=2B 3=H234;767 5/8;1 
H8<= 47/01@8 2E 492I=1<=/=A7G1@@8Q P1B<1: P1B< grammarDeZnes.
py 0<5 79A202<2@=5 3=97G G802<2@@8Q 37;2@7G, =Q 4G7B43G =E 76A1-
@=F2@=B, =E P1B< atoms.txt (4<7G1AD 1<<7C7AP7G), 602 0<5 ;1S0767 
1<<7C7AP1 :;1/1@8 C7AP2C1, 3=9 37;2@1 =E4G7B43G1 GE4773G2343G== 
4EP1B<7C grammarDeZnes.py. &19A=C2A, GE4<7G1A2 1<<7C7AP7G 4<20:-
>U15 /19=4D:

དགའ|morpheme=དགའ|type=v_root|has_mood=False|has_tense=False|Zn_phone
me=apos|trans=False|transformative=False|associative=False|ergative=False|d
ative=TrueEÑ

7H7/@1F123, F37 1<<7C7AP དགའ (dga')EÑ V37 74@7G@7B 1<<7C7AP C7A-
P2C8 དགའ (dga'), 6<167<D@8B ;7A2@D, @2 =C2>U=B 9A=/@1;7G @1;<7-
@2@=5 =EGA2C2@=, /1;1@F=G1>U=B45 @1 འ, 49747H@8B 9A=4720=@53D 
013=G@72 0797<@2@=2 =E@249747H@8B 9A=4720=@53D 9A5C72, 3A14P7A-
C13=G@72, 1447I=13=G@72 =EVA613=G@72 0797<@2@=5.

&1 7HA1H731@@7C 9=<73@7C C132A=1<2 :01<74D G802<=3D 4<2-
0:>U=2 3=98 37;2@7G: adj_root (;7A2@D 9A=<16132<D@767), adv (@1-
A2F=2), angle_bracket (:6<7G15 4;7H;1), case_marker_root (9102S-
@8B 97;1/132<D), conj_root (47>/), dig_root (I=PA1), double_quotes 
(0G7B@82 ;1G8F;=), emph (:4=<=32<D@15 F143=I1), exponent (V;497-
@2@3 5/8;7G767 /@1;1), Zn (97;1/132<D ;7@I1 G84;1/8G1@=5), interj 
(C2S07C23=2), intersyllabic (C2S4<767G7B A1/02<=32<D), letter (H:;G1), 
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n_foreign (4:U243G=32<D@72-/1=C43G7G1@=2), n_root (;7A2@D 4:U2-
43G=32<D@767), n_suo (4:PP=;4 4:U243G=32<D@767), neg (97;1/132<D 
73A=I1@=5), nonsense (@2G7/C7S@72 G84;1/8G1@=2), num_root (;7-
A2@D F=4<=32<D@767), num_suo (4:PP=;4 F=4<=32<D@767), p_def_root 
(;7A2@D 79A202<=32<D@767 C2437=C2@=5), p_emph_root (;7A2@D VC-
P13=F24;767 C2437=C2@=5), p_ind_root (;7A2@D :;1/132<D@767 C2-
437=C2@=5), p_int_root (;7A2@D G79A74=32<D@767 C2437=C2@=5), 
p_pers_root (;7A2@D <=F@767 C2437=C2@=5), p_rep_root (;7A2@D G7/-
GA13@767 C2437=C2@=5), pers_name (<=F@72 =C5), pers_name_foreign 
(<=F@72 =C5-/1=C43G7G1@=2), place_name (6276A1P=F24;72 @1/G1@=2), 
place_name_foreign (6276A1P=F24;72 @1/G1@=2-/1=C43G7G1@=2), plural 
(97;1/132<D C@7S243G2@@767 F=4<1), posessive_root (97;1/132<D 7H-
<101@=5), preinterr (9A297/=3=G@8B 97;1/132<D G79A741), punct (9:@-
;3:1I=7@@8B 37;2@), quant (97;1/132<D ;7<=F243G2@@7B 7I2@;=), quot 
(97;1/132<D I=3=A7G1@=5), round_bracket (;A:6<15 4;7H;1), similarity_
marker (97;1/132<D 4Q7043G1), square_bracket (;G10A13@15 4;7H;1), 
text_foreign (=@75/8F@15 I=3131), tibetan_bracket (3=H234;15 4;7H;1), 
top (97;1/132<D 32C8), v_root (6<167<D@8B ;7A2@D), v_suo (6<167<D@8B 
;7A2@D), whitespace (9A7H2<). ,<5 G42Q 92A2F=4<2@@8Q 3=97G 37;2@7G 
GEP1B<2 grammarDeZnes.py :;1/1@8 =Q G7/C7S@82 C7AP7<76=F24;=2 
=E C7AP7@7<76=F24;=2 9A=/@1;=. &19A=C2A, 0<5 6<167<D@767 ;7A@5 
A149=41@8 31;=2 G7/C7S@82 4G7B43G1, ;1; @1<=F=2 @1;<7@2@=5 (true 
/E false), @1;<7@2@=2 (=@0=;13=G, =C92A13=G), @1<=F=2 GA2C2@= (true 
/Efalse), GA2C5 (@14375U22, 9A7T20T22, H:0:U22), 3=9 P=@1<D@7B P7-
@2C8, 79A202<5>U=B 47F2312C743D 6<167<D@767 ;7A@5 4E4:PP=;41<D-
@8C= 1<<7C7AP1C=, 47F2312C743D 4E9A5C8C, 3A14P7AC13=G@8C, 14-
47I=13=G@8C, VA613=G@8C =E013=G@8C 0797<@2@=5C=.

.802<2@@82 3=98 37;2@7G =E=Q 6A1CC13=F24;=2 9A=/@1;= <26<= 
GE 74@7G: A1/A1H138G12C7B P7AC1<D@7B 6A1CC13=;=, 97/G7<5>U2B 
<=@6G79A7I2447A: 43A7=3D 0A2G7G=0@82 4=@31;4=F24;=2 43A:;3:A8 
A1/<=F@8Q G=07G (4C. A=4.E1).

class LocativeNP (Method):
head_classes = ['CaseMarker']
needs_gram = {"case": "loc", "prev_atom":"sep"}
argument_classes = ['InstanceNPArg']
speciZer_order = orders.Led()
omit_grammemes = ["case", "ader_phoneme", 'Zn_phoneme', 'Zn_grapheme', 
'Zn_phoneme_voice', "has_allomorphs", "prev_atom"]
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G*(. 1. +7;13=G@15 )- 4E F=4<=32<D-
@8C (tEÑ 379=;, sEÑ C70=P=;137A)

*102S@82 97;1/132<= GE3=H234;7C 5/8;2, GE73<=F=2 73 P<2;3=G@8Q 
5/8;7G, P:@;I=7@=A:>3 4;7A22 ;1; 974<2<76=4, F2C ;1; C7AP2C8, 
9A=4720=@52C82 ;E 74@7G2; @1=H7<22 4773G2343G:>U2B 3=H234;7C: 
97A50;: C7AP2C G=0=345 3A1;37G;1, 9A2097<161>U15 9A=4720=@2@=2 
GE 9A297/=I== A1/<=F@8Q )- ;E 9102S@8C 97;1/132<5C. *102S@8B 
97;1/132<D A1497<1612345 974<2 G42Q 79A202<2@=B =E =@8Q A149A7-
43A1@=32<2B )-, GE37C F=4<2 F=4<=32<D@8Q (Numeral), ;1; 97;1/1@7 
@1 A=4.E2. .E01@@7C 4<:F12 97A507; C7AP2C 9A73=G797<7S2@ A:44;7-
5/8F@7C:: 47F231@=2 dus gcig na 92A2G70=345 ;1; ÔG (na, <7;13=G) 70@7 
(gcig) GA2C5 (dus)Õ. %1; F=4<=32<D@72, 31; =EA149A743A1@52C15 =C )- 

j  !C. 7 3=H234;=Q 9102S@8Q 97;1/132<5Q ;1; 7 974<2<761Q: [Hahn, 1996, S.E52Ð
53].
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C76:3 H83D A149A743A1@2@8: F=4<=32<D@72 C7S23 H83D 4<7S@8C, 
1E)- C7S23 9A=4720=@53D ;E42H2 79A202<2@=5. "1;=C 7HA1/7C, 9102S-
@8B 97;1/132<D GE3=H234;7C C7AP74=@31;4=42 G=0=345 I2<2477HA1/-
@8C A144C13A=G13D ;1; 6<1G@:>, 1E@2 ;1; /1G=4=C:> 47431G<5>U:>, 
(4A. 9A20<76= GE9A20<7S@8Q 6A:991Q A:44;767 =E1@6<=B4;767 5/8;7G).

&1 A=4.E2E9A=G202@1 43A:;3:A1 ;7C97/=31 (70@767 =/E4=@7@=C7G 
4<7G1 ÔM:001Õ, 31; @1/8G12C8Q ÇV9=3237G M:008È), 602 ;7C97/=3 43A7-
=345 =/E3A2Q 70@7A70@8Q V9=3237G-79A202<2@=B, G8A1S2@@8Q 9A=F1-
43=5C=, @= 70@7 =/E;737A8Q @2 =C223 @7C=@1<=/137A1. ,<5 31;=Q ;7@-
43A:;I=B ;7C97/=37G GEA1/A1H138G12C7B 6A1CC13=;2 GG202@8 492I=-
1<D@82 ;<1448 &!, @1/G1@=5 ;737A8Q @1F=@1>345 4EComposite. *A=-
F143=5 =EC1401A8 GE47431G2 =C2@ C76:3 G8A1S13D45 @2974A2043G2@@7 
6<167<D@8C= ;7A@5C= =<= 6<167<D@8C= 6A:991C= H2/ 9A=4720=@2-

G*(. 2. !3A:;3:A1 ;7C97/=31 (tEÑ 379=;, sEÑ C70=P=;137A)
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@=5 @7C=@1<=/137A1. .E 01@@7C 4<:F12 (H:;G1<D@7E Ñ *7H20=GT=B-
?H<101>U=B-W=@7G1GT=B, 3=H234;=B 92A2G70 41@4;A=34;767 4<7G1 
bhagavan, 74@7G1@@8B @1 97C7AP2C@7B =@32A9A231I== 41@4;A=34;7-
67 4<7G1 =@07-3=H234;=C= H:00=B4;=C= 92A2G70F=;1C=-62AC2@2G31-
C=) G42 70@7A70@82 79A202<2@=5 7H<101>3 70=@1;7G7B 43A:;3:A7B 
(9A=F143=2, G8A1S2@@72 6<167<D@8C ;7A@2C). ?0@7A70@743D GE6A1C-
C13=;2 AIIRE, 3A2H:>U2B @243A767 H=@1A@767 G23G<2@=5 G42Q &!, 
A21<=/:2345 974A2043G7C &! G=01 ÇXGroupÈ, 9A=4720=@5>U=Q ;E42H2 
&! G=01 ÇXCoordÈ, 602 XEÑ 3=9 70@7A70@7B 6A:998. XGroup C7S23 
H83D 6<1G@7B 47431G<5>U2B GE41C7B 42H2, F37 97/G7<523 70@7A70@8C 
6A:991C =C23D @276A1@=F2@@82 A1/C2A8. 'A6:C2@38 GE97<D/: 31;7B 
3A1;37G;= 70@7A70@743= 970A7H@7 79=41@8 '. ..  ,7HA7G8C [,7HA7G, 
2014]: 9A= =@8Q 970Q701Q @27HR54@=C A50 5G<2@=B, 4G5/1@@8Q 4E;7-
A2P2A2@I=2B, 6A1CC13=F24;7B ;77A0=@1I=2B =E V<<=94=47C. .E 01@-
@7C 4<:F12 70@7A70@8C= 5G<5>345 79A202<2@=5 GE47431G2 =C2@= 47H-
43G2@@767 (CompositeAtomicAttribute), 4773G2343G2@@7, 7@= G43A1=-
G1>345 GE&! ;<1447G CompositeAttrGroup =ECompositeAttrCoord.

J+83KB7657

?47H2@@743= 3=H234;7B C7AP74=@31;3=;= 9A=G7053 ;E/@1F=32<D-
@8C 3A:0@7435C 9A= C1T=@@7B 7HA1H73;2 3=H234;=Q 32;437G: 3A1-
0=I=7@@82 C23708 37;2@=/1I== @2 C76:3 H83D =497<D/7G1@8 9A= 
A1/C23;2 ;7A9:41, 4=@31;4=F24;=B 1@1<=/ 32;431 @1F=@12345 4E 1<-
<7C7AP7G, 1E@2 47 4<7G7P7AC, =E41C7 02<2@=2 @1 1<<7C7AP8 C7S23 
9A7=/G70=3D45 <=TD GE47F231@== 4EC7AP74=@31;4=F24;=C 1@1<=/7C, 
97/G7<5>U=C G2A=P=I=A7G13D A1/<=F@82 G2A4== C7AP2C@767 F<2-
@2@=5. #1/A1H731@@15 GE 01@@7C =44<207G1@== 20=@15 P7AC1<D@15 
6A1CC13=;1 0<5 G42Q :A7G@2B 3=H234;767 4=@31;4=41 74@7G1@1 @1 
;7A9:4@8Q 01@@8Q =E97;A8G123 A1/C2F2@@:> F143D V3=Q 01@@8Q, F37 
9703G2AS0123 G7/C7S@743D =E7H74@7G1@@743D 31;767 970Q701.

'5-70+-@0+

/;1I)*+J4.  6. !=@31;4=F24;=2 43A:;3:A8 243243G2@@767 5/8;1 GE1G37C1-
3=/=A7G1@@8Q 4=432C1Q 7HU2@=5. W.: &1:;1, 1985.

/-'E'$()*+ EC. 8. -A1CC13=;1 =C2@= 4:U243G=32<D@767 GE;<144=F24;7C 3=-
H234;7C 5/8;2 //E?F2A;= 97 327A23=F24;7B 6A1CC13=;2 G7437F@8Q 5/8;7G: 
4:U243G=32<D@72 =E6<167<. !*H.: )/0. 07C !*H-$, 2011a. !. 76Ð91.
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/-'E'$()*+ EC. 8. %13267A== 4;1/:2C743= =E@7C=@1<=/1I== 02B43G=5 (4:H-
431@3=G@7-10R2;3=G@82 P7AC8) GE;<144=F24;7C 3=H234;7C 5/8;2 //E?F2A;= 
97 327A23=F24;7B 6A1CC13=;2 G7437F@8Q 5/8;7G: 4:U243G=32<D@72 =E6<167<. 
!*H.: )/0. 07C !*H-$, 2011b. !.  269Ð288.

/-'E'$()*+J C.  8., D1E1-'$J 6. C., 5H*-.'$1J !.  S., U'E;'$1J !.  6. %7A9:4 
91C53@=;7G 3=H234;7B 6A1CC13=F24;7B 3A10=I== //E &1:F@7-32Q@=F24;15 
=@P7AC1I=5. !2A=5 2: )@P7AC1I=7@@82 9A7I2448 =E4=432C8. 2015. bE10. 
!.  26Ð35.

@',-'$J 4.  6. 'G37C13=F24;15 A:HA=;1I=5 @7G743@8Q 477HU2@=B 4A20-
43G1C= 4=@31;4=F24;7B 42C1@3=;=: 0=4. É ;1@0. P=<7<. @1:;. !*H.: M. =., 2014.

_"+2*.J/.  5. *A76A1CC=A7G1@=2 @1 1447I=13=G@8Q 4235Q //EX.W GE9A7-
2;3=A7G1@== =E9A7=/G7043G2. .89. 2. +.: W1T=@743A72@=2, 1985. !. 16Ð48.
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6. C. D1E1-'$

FRLNP%(LO'ZL(&MZ %L&M"RG#LM()  
N("!R&L(X '%LS)%&M%N% 1

4..'21K*<. !313D5 9A20431G<523 47H7B ;A13;=B 7H/7A P:@;I=7@1<D@8Q G7/-
C7S@7432B 4=432C ;7A9:4@7B <=@6G=43=;=. #144C13A=G12345 97@53=2 ;7A9:4@767 
C2@20S2A1 =E;7A9:4@7B 4<:SH8. ,12345 3=97<76=5 ;7A9:4@8Q C2@20S2A7G =E3=97<7-
6=5 9A7I20:A, G897<@52C8Q 9A= 47/01@== =E=497<D/7G1@== ;7A9:47G. .7/C7S@743= 
47GA2C2@@8Q ;7A9:4@8Q 4<:SH A144C13A=G1>345 @1 9A=C2A2 3A2Q 4=432C. !G70@82 
01@@82 P1;3=F24;= 9A20431G<2@8 @1 C2315/8;2 79=41@=5 P:@;I=7@1<1 ;7A9:4@7B 
<=@6G=43=;=. ?47H72 G@=C1@=2 7HA1U12345 @1 42AG=4@82 P:@;I==, 9A20431G<5>U=2 
@1 G8Q702 Ç=@32<<2;3:1<D@82È 42C1@3=F24;=2 A2/:<D3138.

A;M>"$3" (;'$1 . %7A9:4@15 <=@6G=43=;1, ;7A9:4@8B C2@20S2A, ;7A9:4@15 4<:SH1, 
P:@;I=7@1<D@82 G7/C7S@743=, =@32<<2;3:1<D@82 42AG=4@82 P:@;I==, 0=43A=H:3=G-
@7-4313=43=F24;=2 C23708.

Victor P. Zakharov

CORPUS LINGUISTICS TOOLS FUNCTIONALITY

Abstract. Ye article represents a brief overview of the functionality of corpus linguistics 
systems. Ye concept of the corpus manager and corpus service is discussed. A typology of 
corpus managers and a typology of procedures of creation and using of corpora are given. 
Functionality of modern corpus services is described on the example of three systems. 
Aggregated data actually are presented in terms of functionality meta-language. Particular 
attention is payed to the service functions representing output ÒintelligentÓ semantic results.

Keywords. Corpus linguistics, corpus manager, corpus service, functionality, intellectual 
service functions, distributional and statistical methods.

e )44<207G1@=2 G897<@5<74D 9A= F143=F@7B P=@1@47G7B 97002AS;2 #``) 
(#-&`), 6A1@3 bE17-04-00552 Ç*1A1C23A=F24;72 C702<=A7G1@=2 <2;4=F24;7B 4=-
432C8 47GA2C2@@767 A:44;767 <=32A13:A@767 5/8;1È.
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)47<7657

%7A9:4@15 <=@6G=43=;1 ;1; C23707<76=5 4:U243G:23 7F2@D 01G@7. 
&201A7C =/G243@15 4313D5 70@767 =/E74@7G132<2B ;7A9:4@7B <=@6G=-
43=;= &2<D47@1 `AV@4=41 (Nelson Francis) @1/8G1<14D ÇCorpora B. C.È 
(Ç%7A9:41 07 ;7C9D>32A7GÈ) [Francis, 1992]. .E @2B A144;1/8G12345 
7E;7A9:4@7-VC9=A=F24;7C 970Q702 ;E47431G<2@=> 37<;7G8Q 4<7G1A2B 
1@6<=B4;767 5/8;1 @1 9A735S2@== 3A2Q G2;7G. ?0@1;7 97-@14375U2C: 
G7/C7S@743= ;7A9:4@7B <=@6G=43=;= 431<7 G7/C7S@8C A21<=/7G13D 
37<D;7 @1 H1/2 ;7C9D>32A7G. *7V37C: GE 97@53=2 Ç;7A9:4È 42670@5 
@29A2C2@@7 GQ70=3 42C1 ÇV<2;3A7@@8BÈ. &7 =E G7/C7S@743= ;7C-
9D>32A7G 07<6=2 6708 7431G1<=4D 76A1@=F2@@8C=. &1 9A735S2@== 
C@76=Q <23 74@7G@8C G=07C Ç9A70:;I==È GE;7A9:4@7B <=@6G=43=;2 
7431G1<45 ;7@;7A01@4, =<=, 67G7A5 GE32AC=@1Q =@P7AC1I=7@@767 97-
=4;1, KWIC (ke: words in context). ), 4773G2343G2@@7, 9A76A1CC@72 
7H2492F2@=2 0<5 A1H738 4E;7A9:41C= @1/8G1<74D Ç;7@;7A01@42AÈ *7 
Q70: GA2C2@= :47G2AT2@43G7G1@@82 ;7@;7A01@48 431<= @1/8G13D45 
Ç;7A9:4@82 C2@20S2A8È. *75G=<=4D A1/@77HA1/@82 G7/C7S@743= 
:9A1G<53D ;1; G@2T@=C G=07C ;7@;7A01@41, 31; =E9A=@I=91C= 267 
P7AC=A7G1@=5.

?0@1;7 975G<2@=2 H7<DT=Q A29A2/2@313=G@8Q ;7A9:47G, A14-
T=A2@=2 492;3A1 9A=C2@2@=B ;7A9:4@7B <=@6G=43=;=, 1E32C 41C8C 
=E I2@@743= ;7A9:4@8Q Ç:4<:6È, 431G=<= 92A20 <=@6G=431C= =E 9A7-
6A1CC=431C= G42 @7G82 3A2H7G1@=5. %7A9:41 42670@5 47/01@8 =<= 
47/01>345 9A1;3=F24;= 0<5 G42Q /101F, ;737A8C= /1@=C1>345 <=@6-
G=438. "=98 /101F G7 C@767C 79A202<523 73H7A 41C=Q 32;437G =E=Q 
C23101@@8Q. .E97@53=2 Ç;7A9:4 32;437GÈ 7H8F@7 GQ70=3 31;S2 4=432-
C1 :9A1G<2@=5 32;437G8C= =E <=@6G=43=F24;=C= 01@@8C= (;7A9:4-
@8B C2@20S2A), =E73 @22 /1G=4=3, F37 S2 <=@6G=43 =<= 0A:67B 97<D/7-
G132<D C7S23 73 ;7A9:41 97<:F=3D. ) GEA1/G=3== 9A76A1CC@767 7H2-
492F2@=5 GE974<20@22 02453=<23=2 @1H<>012345 /1C23@8B 9A76A244. 
,1@@15 4313D5 974G5U2@1 =/:F2@=> ;1; A1/ V3=Q 974<20@=Q 4A2043G, 
;737A82 GET=A7;7C 4C84<2 C7S@7 @1/G13D =@32AP2B47C C2S0: ;7A-
9:47C =E97<D/7G132<2C.

".  W1;V@2A= =EX. ]1A0= 79=48G1>3 F238A2 97;7<2@=5 ;7A9:4@8Q 
9A76A1CC@8Q 4A2043G [McEnery, Hardy, 2012]. M7<DT=@43G7 47GA2-
C2@@8Q =@43A:C2@37G, =497<D/:2C8Q ;7A9:4@7B <=@6G=43=;7B, 79A2-
02<5>345 =C= ;1; =@43A:C2@38 3A23D267 97;7<2@=5. *74<20@=2 9A20-
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<161>3 C@7S243G7 P:@;I=B, G;<>F15 4313=43=F24;=2 C23708, 7H<1-
01>3 @2;737A7B C14T31H=A:2C743D> 0<5 A1H738 4E H7<DT=C= ;7A-
9:41C=, 7H2492F=G1>3 C@7675/8;7G:> 97002AS;: =E0A:S243G2@@8B 
=@32AP2B4. *A=C2A1C= 31;=Q =@43A:C2@37G 5G<5>345 MonoConc Pro 
[Barlow, 2018] =EAntConc [Anthony, 2018].

&1=H7<DT=C =Q 76A1@=F2@=2C 5G<52345 37, F37 7@= 9<7Q7 A1H731-
>3 4EH7<DT=C= ;7A9:41C=. !2670@5 S2 973A2H@743D GEH7<DT=Q ;7A-
9:41Q =E41C=Q ;7A9:47G 431@7G=345 G42 H7<DT2, 747H2@@7 :F=38G15 
:492Q= GEA1/G=3== 32Q@7<76=B 3=91 Wacky (1G37C13=/=A7G1@@72 47/-
01@=2 ;7A9:47G @1 74@7G2 32;437G, G86A:S12C8Q 4EG2H-41B37G) [Benko, 
Zakharov, 2016]. ?3G237C @1 V37 431<7 47/01@=2 =@43A:C2@37G F23-
G2A3767 97;7<2@=5, 31;=Q ;1; Corpus.byu.edu [Davies, 2018], CQPweb 
[Hardie, 2018], Sketch Engine [Kilgario et al., 2018], Wmatrix [Rayson, 
2018]. X3= =@43A:C2@38 9A20<161>3 <:FT:> C14T31H=A:2C743D /1 
4F23 QA1@2@=5 ;7A9:41 GEH1/2 01@@8Q G2H-42AG2A1 =E9A20G1A=32<D@7B 
=@02;41I== 01@@8Q 0<5 7H2492F2@=5 H843A767 97=4;1.

&24C73A5 @1 92A2F=4<2@@82 9A2=C:U243G1 =@43A:C2@37G F23G2A-
3767 97;7<2@=5, 7@= 31;S2 =C2>3 A50 76A1@=F2@=B. !<20:23 A1/<=-
F13D 0G1 3=91 ;7A9:4@8Q C2@20S2A7G, 1E=C2@@7EÑ 9A207431G<5>U=Q 
97<D/7G132<> G7/C7S@743D /16A:/=3D GE ;7A9:4 4G7= 01@@82 =E @23. 
M7<DT=@43G7 47GA2C2@@8Q ;7A9:47G, 1E4<207G132<D@7, =E;7A9:4@8Q 
C2@20S2A7G 73@745345 ;7 G37A7C: 3=9:. `1;3=F24;= V37 H7<DT=2 /1-
;A8382 47HA1@=5 ;7A9:4@8Q 01@@8Q, 0743:9 ;E;737A8C 9A207431G<5-
2345 F2A2/ ;7A9:4@8B C2@20S2A.

K4<= 97<D/7G132<D Q7F23 47431G=3D 4G7B @2H7<DT7B ;7A9:4 =EG8-
97<@=3D 9A7437B 1@1<=/ @1 @2C, 37 7@, ;1; 9A1G=<7, <=T2@ V37B G7/-
C7S@743=. *7 ;A1B@2B C2A2, 0<5 0743:91 ;E42AG2A: 2C: 9A=02345 /1-
A26=43A=A7G13D45 @1 42AG=42, 9709=413D A1/<=F@82 <=I2@/== =, G7/-
C7S@7, 9<13=3D 2S2C245F@:> 1H7@2@34;:> 9<13:. '<D32A@13=G7B 5G-
<52345 :431@7G;1 =@43A:C2@31 @1 92A47@1<D@8B 42AG2A, @7E0<5 V3767 
973A2H:2345 41C 42AG2A, @143A7B;1 267, :431@7G;1 9A76A1CC@767 7H2-
492F2@=5 (;7601 7@7 0743:9@7), 97002AS1@=2 42AG2A1 GE32F2@=2 G4267 
4A7;1 A21<=/1I== 9A72;31.

KU2 70@1 9A7H<2C1 /1;<>F12345 GE37C, F37 GE=@43A:C2@31Q F23G2A-
3767 97;7<2@=5 A1/C838 6A1@=I8 C2S0: 01@@8C= =E=@43A:C2@37C. 
)/-/1 49747H1 QA1@2@=5 01@@8Q GE=@02;4=A7G1@@7B P7AC2 @1 G@2T-
@2C 42AG2A2 97<D/7G132<= @2 =C2>3 G7/C7S@743= 7HA13=3D45 ;E =4-
Q70@8C 01@@8C @2974A2043G2@@7.
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1.?F@68E55 8/02@,6DU :767<^70/4

%7A9:4@8B C2@20S2A GET=A7;7C 4C84<2 4<7G1EÑ V37 9A76A1CC-
@7-<=@6G=43=F24;=2 4A2043G1, 7H2492F=G1>U=2 GE I2<7C 47/01@=2 
=E=497<D/7G1@=2 ;7A9:47G. X31 4=432C1 7HA1H73;= =E:9A1G<2@=5 ;7A-
9:4@8C= 01@@8C= 9A20431G<523 47H7B A1/@77HA1/@8B @1H7A 9A7-
6A1CC@8Q 4A2043G, ;737A82 C76:3 A1H7313D 1G37@7C@7, 1EC76:3 H83D 
7HR20=@2@8 GE70=@ =<= @24;7<D;7 ;7C9<2;47G. `:@;I== =Q A1/@77-
HA1/@8. &1 41C7C G2AQ@2C :A7G@2 C7S@7 G802<=3D 4<20:>U=B @1H7A 
P:@;I=B:

1) 9A20G1A=32<D@15 7HA1H73;1 32;437G;
2) 1G37C13=F24;15 A1/C23;1;
3) /16A:/;1 01@@8Q GE;7A9:4;
4) 97=4; GE;7A9:42 =EG801F1 A2/:<D3137G (;7A9:4@8B C2@20S2A);
5) 42AG=4@82 P:@;I==.

%7A9:4@8B C2@20S2A GE:/;7C 4C84<2 4<7G1EÑ V37 492I=1<=/=A7-
G1@@15 97=4;7G15 4=432C1, A21<=/:>U15 P:@;I== 3=91 4E=EF143=F@7 
5.

"1;=C 7HA1/7C, 67G7A5 7H =@43A:C2@31A== ;7A9:4@7B <=@6G=43=-
;=, C8 07<S@8 =<= =C23D 20=@8B ;7C9<2;4, ;737A8B A21<=/:23 G42 
P:@;I==, F37 H8G123 ;A1B@2 A20;7, =<= A1/A1H7313D (10193=A7G13D) 
=E 47GC243=3D 4773G2343G:>U=2 9A76A1CC@82 4A2043G1 0<5 ;1S07B 
9A7I20:A8.

K4<= A144C73A23D =/G243@82 42670@5 ;7A9:4@82 C2@20S2A8 970 
:6<7C /A2@=5 V3=Q 9A7I20:A, 37 C8 :G=0=C, F37 @2;737A82 9A76A1C-
C8 =@326A=A:>3 @24;7<D;7 =/EG8T292A2F=4<2@@8Q P:@;I=B, 1E@2;7-
37A82 43A767 70@7P:@;I=7@1<D@8. "1;, ;7A9:4@8B C2@20S2A DDC 
['G37C13=F24;15 7HA1H73;1 32;431, 2013] G897<@523 P:@;I== 2, 3, 
4. !=432C1 Sketch Engine P1;3=F24;= A21<=/:23 G42 P:@;I==. K2 /1-
6A:/F=; @2 37<D;7 9A7G70=3 C7AP7<76=F24;:> A1/C23;: =EP7AC=A:23 
47H43G2@@7 ;7A9:4, @7E=EG897<@523 A1H73: 97 9A27HA1/7G1@=> P1B-
<7G @1 GQ702, @19A=C2A =Q A1/1AQ=G1I=>. ,A:6=2 S2 ;7A9:41 G77HU2 
@2 9A207431G<5>3 97<D/7G132<> G4267 @1H7A1 G8T292A2F=4<2@@8Q 
P:@;I=B.

?4@7G@7B A2/:<D313 97=4;1 GE;7A9:42EÑ V37 ;7@;7A01@4. ?0@1;7 
;A7C2 V3767 ;7A9:48 C76:3 =497<D/7G13D45 0<5 97<:F2@=5 49A1G7; 
7E Q1A1;32A=43=;1Q 32;431 =<= <2;4=F24;=Q 20=@=I, 4313=43=F24;=Q 
01@@8Q 7E5/8;7G8Q 20=@=I1Q =E7E<=@6G=43=F24;=Q ;13267A=5Q =EC2-
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3101@@8Q (F143731 4<7G7P7AC, <2;42C, 6A1CC13=F24;=Q ;13267A=B, =/-
C2@2@=2 F14373 =E;7@32;437G GEA1/<=F@82 92A=708 GA2C2@=, 01@@82 
7E 47GC243@7B G43A2F12C743= <2;4=F24;=Q 20=@=I, S1@A7G7-43=<=-
43=F24;=2 Q1A1;32A=43=;= =E3. 0.). X3= 4313=43=F24;=2 01@@82 C76:3 
G801G13D45 @2974A2043G2@@7 (@19A=C2A, F14373@8B 49=47;), 1EC76:3 
=497<D/7G13D45 0<5 ÇG@:3A2@@=QÈ 9704F237G =EG801F= @7G8Q 01@@8Q, 
@2974A2043G2@@7 GE;7A9:42 @2 /1<7S2@@8Q, @19A=C2A ;7<=F243G2@@72 
G8F=4<2@=2 :437BF=G743= 47F231@=B GE32;432, 91A10=6C13=F24;15 42-
C1@3=F24;15 ;<1432A=/1I=5 <2;4=F24;=Q 20=@=I, G85G<2@=2 797A@8Q 
;<>F2G8Q 4<7G 32;431 =E3. 9.

. 01@@7B 4313D2 C8 Q73=C @1 9A=C2A2 @24;7<D;=Q ;7A9:4@8Q 4=-
432C 97;1/13D Q1A1;32A@8B @1H7A P:@;I=B, 73@745U=Q45 GE74@7G@7C 
;E3=91C 4E=E5.

'@1<=/ 97;1/8G123, F37 @1H7A 4G7H70@7 0743:9@8Q ;7A9:4@8Q 
9A76A1CC, A21<=/:>U=Q G8T2@1/G1@@82 P:@;I==, G;<>F15 P:@;-
I=> 47/01@=5 47H43G2@@8Q ;7A9:47G, 47G42C @2 G2<=;. !A20= @=Q 
4<20:23 @1/G13D ;7A9:4@82 C2@20S2A8 CQP, MonoConc, Wordsmith, 
AntConc. !A20= 4=432C 4<20:>U267 97;7<2@=5 V37 Intellitext, Sketch 
Engine.

,<5 1@1<=/1 C8 G8HA1<= 3A= 4=432C8: AntConc, IntelliText =ESketch 
Engine. *7<:F2@@82 01@@82 4G202@8 GE31H<.E1.

P1,;*K1 1. F@68E5/6+3.6D7 4/H:/^6/,-5 8/02@,6DU :767<^70/4

F@68E55
N/02@,6D7 :767<^70D

AntConc IntelliText Sketch Engine

!7/01@=2 ;7A9:47G + +

+
C#)LFK'&)F:  @1 74@7G2 
47H43G2@@8Q C132A=1<7G 
=<= 4E97C7UD> C70:<5 

WebBootCaT

!/5,8 2/ /<6/:@ 535 67,8/3.85: 8/02@,+:

*7=4; 97 4<7G7P7AC2 + + +

*7=4; 97 <2CC2 q + +

*7=4; 97 @24;7<D;=C 
4<7G1C

+ + +

*7=4; 97 4=CG7<1C 
(974<207G132<D@743= 
4=CG7<7G)

+ q +
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F@68E55
N/02@,6D7 :767<^70D

AntConc IntelliText Sketch Engine
*7=4; 97 1PP=;41C q + q

*7=4; 4E97C7UD> 
A26:<5A@8Q G8A1S2@=B

+ + +

*7=4; GE91A1<<2<D@8Q 
;7A9:41Q

q q +

&/H<+657 8/68/0<+6,+

.7/C7S@743D /1013D 
G2<=F=@: ;7@32;431 (97 
4=CG7<1C =E4<7G1C)

+ + +

*A74C73A 
A14T=A2@@767 
;7@32;431 0<5 
/101@@767 4<7G1

+ + +

!7A3=A7G;1 + + +

-A1P=; ;7@;7A01@41 + q q

*A74C73A 32;437G767 
P1B<1

+ q q

)@P7AC1I=5 7EF143732 
/101@@767 4<7G1

+ + +

)D<737657 8/33/8+E59

*7=4; 4E:;1/1@=2C 
F143= A2F= ;7<<7;131

+ q

*7=4; 0<5 A1/@7B 
T=A=@8 ;7@32;437G

+ + +

#1@S=A7G1@=2 97 
C2A1C 1447I=1I==

+
8F#H:  

MI, 
t-score

+
8F#H:  log-

likelihood, MI, 
t-score

+
8F#H: logDice, log-

likelihood, MI, MI3, MI 
log_f, min. sensitivity, 

t-score

&0+467657 ,3/4 4?8/02@,+U

!A1G@2@=2 97 F143732 q + q

!A1G@2@=2 97 
6A1CC13=F24;=C 
Q1A1;32A=43=;1C

q q +

$0@A57 C@68E55

!7/01@=2 F14373@767 
49=4;1 4<7G

+ + +
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F@68E55
N/02@,6D7 :767<^70D

AntConc IntelliText Sketch Engine
+2;4=;7-
4=@31;4=F24;=2 
T1H<7@8

q q
+

C#)LFK'&)F:  C70:<D 
Word Sketch

%<1432A=/1I=5 + q q

.802<2@=2 n-6A1CC + q q

.802<2@=2 ;<>F2G8Q 
4<7G

+ + +

%<144=P=;1I=5 32;437G 
97 S1@A1C

q
+

C#)LFK'&)F: 
C70:<D Genres

q

.802<2@=2 4<7G, 
4Q70@8Q 97 /@1F2@=> 
(4<7G 70@767 <2;4=;7-
42C1@3=F24;767 97<5)

q q
+

C#)LFK'&)F: C70:<D 
Yesaurus

&1T2B I2<D> @2 H8<7 G85G<2@=2 <:FT2B =<= Q:0T2B 4=432C8. 
W7S@7 4;1/13D, F37 <2G8B 437<H2I P1;3=F24;= 9A20431G<523 47H7B 
4G70@8B 92A2F2@D P:@;I=B 47GA2C2@@8Q ;7A9:4@8Q C2@20S2A7G. *7-
@53@7, G802<=3D =Q @2 31; 9A7437. KU2 4<7S@22 9A=G243= =Q ;E70@7C: 
Ç/@1C2@132<>È. !<7S@743= 97@53@8: 70@= =E32 S2 P:@;I== GEA1/@8Q 
4<:SH1Q C76:3 @1/8G13D45 97-A1/@7C:. .EA1/@8Q 4<:SH1Q V3= P:@;-
I== C76:3 A2T13D45 GEA1/@8Q 7HR2C1Q =E@1 G8Q702 G801G13D 97Q7-
S=2, @7E@2 =02@3=F@82 A2/:<D3138. *7V37C: 01@@82 @1T267 1@1<=/1 
9A20431G<5>3 47H7B @2 437<D;7 79=41@=2 ;7@;A23@8Q 4<:SH, 4;7<D-
;7 7H7HU2@@:> ;1A3=@: P:@;I=7@1<1 G42B 47GA2C2@@7B ;7A9:4@7B 
<=@6G=43=;= =E <=TD @2;737A72 4A1G@2@=2 A1/@8Q 4<:SH GE 92AG7C 
9A=H<=S2@==. *A= V37C 4A1G@=G12345 =C2@@7 @1<=F=2 /E734:343G=2 
32Q =<= =@8Q P:@;I=B (@19A=C2A, G85G<2@=2 ;<>F2G8Q 4<7G) GEA1/-
@8Q 4=432C1Q. *A= V37C 4<20:23 97@=C13D, F37 24<= GE70@7B 4=432C2 
@2;737A15 P:@;I=5 =C22345 =EA21<=/:2345 @1 97<@7C (<>H7C) 7HR2C2 
;7A9:41 (@19A=C2A, @1 C=<<=1A0@8Q 7HR2C1Q, ;1; GESketch Engine), 37 
@1<=F=2 31;7B S2 P:@;I== GE0A:67B 4=432C2 97/G7<523 22 G897<@=3D 
<=TD @1 ;7A9:42 76A1@=F2@@767 7HR2C1 (@19A=C2A, 1Ð10EC<@ 37;2@7G, 
;1; GEAntConc).
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2.?&7045,6D7 C@68E55

+=@6G=437G-=44<207G132<2B G42 GE H7<DT2B 43292@= =@32A24:>3 
P:@;I== 97 0797<@=32<D@7B, C7S@7 4;1/13D, =@32<<2;3:1<D@7B 7HA1-
H73;2 ;7A9:4@8Q 01@@8Q. )E31;=2 9A76A1CC8 243D, =E7@= 9A20431G<5-
>3 47H7B :S2 @2 9A7437 ;7A9:4@8B C2@20S2A, 31; 4;1/13D, =@P7AC1-
I=7@@7-97=4;7G:> 4=432C: P1;376A1P=F24;767 3=91, 1E4<7S@8B ;7@-
6<7C2A13 9A76A1CC@8Q, <=@6G=43=F24;=Q, C132C13=F24;=Q 4A2043G. 
W8 9A20<1612C 0<5 V3767 97@53=5 @1/G1@=2 Ç;7A9:4@15 4<:SH1È (%!).

!2AG=4@82 P:@;I== =E P:@;I=7@1<D@743D ;7A9:4@8Q 4<:SH G7 
C@767C H1/=A:>345 @1 7HA1H73;2 4313=43=F24;=Q 01@@8Q. K43243G2@-
@7, F37 01S2 @1 C7U@8Q 47GA2C2@@8Q ;7C9D>32A1Q 7HA1H73;1 ;7A-
9:4@8Q 01@@8Q, @14F=38G1>U=Q 473@= C=<<=7@7G =E 01S2 C=<<=-
1A08 4<7G7:973A2H<2@=B,EÑ V37 @23A=G=1<D@15 /101F1. ?0@1;7 2U2 
H7!<DT:> 4<7S@743D 9A20431G<523 Ç=@32<<2;3:1<=/1I=5È A1H738 
4=432C, 1E=C2@@7EÑ G85G<2@=2 <=@6G=43=F24;=Q, 97 4:3= 42C1@3=F2-
4;=Q, /1;7@7C2A@7432B 3767 =<= =@767 5/8;1.

!313=43=;: GE ;7A9:4@8Q 4<:SH1Q :4<7G@7 C7S@7 9702<=3D @1 
G@2T@>> =EG@:3A2@@>>. .@2T@55 4313=43=;1EÑ V37 37, F37 G80123-
45 @2974A2043G2@@7 97<D/7G132<> ;1; 73F23, ;1; 49A1G;1, ;1; 31 =<= 
=@15 ;7<=F243G2@@15 Q1A1;32A=43=;1 ;7A9:41 =E 5/8;1 (9705/8;1), 
;737A8B ;7A9:4 9A20431G<523. X3= P:@;I==, @19A=C2A 97<:F2@=2 
4313=43=F24;7B =@P7AC1I== 7E;7A9:41Q =<= 970;7A9:41Q, C76:3 G8-
97<@53D45 97 /19A74: 97<D/7G132<5 (Sketch Engine) =<= 9A20431G<53D 
47H7B 49A1G7F@8B A1/02< @1 41B32 (&1I=7@1<D@8B ;7A9:4 A:44;767 
5/8;1EÑ &%#( [&1I=7@1<D@8B ;7A9:4É, 2003Ð2018]). .@:3A2@@55 
4313=43=;1EÑ V37 31, ;737A15 =497<D/:2345 0<5 97<:F2@=5 47H43G2@@7 
<=@6G=43=F24;=Q A2/:<D3137G, 31;=Q ;1; ;<1432A=/1I=5 <2;4=F24;=Q 
20=@=I, G85G<2@=2 ;7<<7;1I=B, ;<>F2G8Q 4<7G =E3. 9.

! 37F;= /A2@=5 G@2T@2B 4313=43=;=, 70@: =/E @1=H7<22 97<@8Q 
4313=43=F24;=Q ;1A3=@ A149A202<2@=5 32;437G 97 V<2C2@31C C231-
01@@8Q 0123 &%#(, 9A207431G<5>U=B 4G202@=5 7EA149A202<2@== 32;-
437G 97 970;7A9:41C, 97 G=01C 32;437G, 97 S1@A1C, 97 4P2A2 P:@;-
I=7@=A7G1@=5, 97 32C13=;2, 97 QA7@7<76=F24;=C 92A=701C. .42 V3= 
A149A202<2@=5 C7S@7 974C73A23D GE32AC=@1Q F=4<1 32;437G, 9A20<7-
S2@=B, F=4<1 =E9A7I2@3@7B 07<= 4<7G7:973A2H<2@=B 97 01@@7B Q1-
A1;32A=43=;2 97 73@7T2@=> ;E7HU2C: 7HR2C:. X3= Q1A1;32A=43=;= 
&%#( 4:CC1A@7 G8<7S2@8 @2974A2043G2@@7 @1 41B32. &7 F143=F@7 
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:;1/1@@82 Q1A1;32A=43=;= C7S@7 97<:F=3D =E97 A2/:<D3131C 7302<D-
@767 97=4;1.

.37A7B 3=9 01@@8Q V3767 3=91EÑ V37 F14373@82 49=4;= 4<7G =<= 
n-6A1CC. J024D 4<20:23 G802<=3D 4=432C: Sketch Engine. .801G15 Q1-
A1;32A=43=;: Ç7HR2C ;7A9:41È, 7@1 :;1/8G123 ;1; ;7<=F243G7 37;2-
@7G, 31; =E;7<=F243G7 4<7G, 3. 2. F=437 <2;4=F24;=Q 37;2@7G. ?@1 97-
/G7<523 31;S2 97 G8HA1@@7C: ;7A9:4: 97<:F=3D 41C82 A1/@82 F1-
4373@82 49=4;=, 1E=C2@@7: F14373@8B 49=47; 4<7G7P7AC, <2CC, =E37 
=E0A:672 H2/ :F231 A26=43A1 =<= 4E:F237C (GEV37C 4<:F12 70@7 =E37 S2 
4<7G7, @1F=@1>U2245 4E 9A79=4@7B =<= 43A7F@7B H:;G8, 4F=312345 
A1/@8C 4<7G7C), 1E31;S2 F14373@8B 49=47; G42Q 3267G (37;2@7G 4E70=-
@1;7G8C= 3261C=).

*7F3= G42 =44<207G1@@82 ;7A9:4@82 =@43A:C2@38 :C2>3 47431G-
<53D F14373@82 49=4;= n-6A1CC. X37 =<= 49=4;=, 47431G<2@@82 97 
G42C: ;7A9:4: =E9A207431G<52C82 ;1; 1AQ=G8 4E32;437G8C= P1B<1C= 
(&%#(, 4=432C1 W1A;1 ,VG=41 Corpus.byu.edu), =<= 97A7S01>345 0=-
@1C=F24;= 97 ;7A9:4: =<= 970;7A9:4: (Sketch Engine, AntConc).

.@:3A2@@55 4313=43=;1E Ñ V37 32 01@@82, ;737A15 =497<D/:>345 
0<5 ÇG@:3A2@@=QÈ 9704F237G =EG801F= @7G8Q 01@@8Q, @2974A2043G2@-
@7 GE;7A9:42 @2 /1<7S2@@8Q, @19A=C2A ;7<=F243G2@@72 G8F=4<2@=2 
:437BF=G743= 47F231@=B GE32;432, 91A10=6C13=F24;15 42C1@3=F24;15 
;<1432A=/1I=5 <2;4=F24;=Q 20=@=I, G85G<2@=2 797A@8Q ;<>F2G8Q 
4<7G 32;431 =E 3. 9., 3. 2. 0<5 97<:F2@=5 47H43G2@@7 <=@6G=43=F24;=Q 
A2/:<D3137G. "2C1 7302<D@7B 4313D=EÑ 4A1G@2@=2 A1/@8Q ;7A9:4@8Q 
4<:SH 4E 37F;= /A2@=5 A21<=/1I== V3=Q 0797<@=32<D@8Q P:@;I=B. 
*A= V37C, /1C23=C 979:3@7, 7302<D@15 4<7S@15 /101F1 Ñ9A=G243= 
V373 P:@;I=7@1< ;E20=@7C: (C231)5/8;: 79=41@=5.

,1<22 C8 97;1S2C V3= 42AG=4@82 P:@;I== @1 9A=C2A2 4=432C8 
Sketch Engine, @1=H7<22 9A70G=@:37B GEV37C 73@7T2@==.

?47H2@@743D> 22 5G<52345 @1<=F=2 492I=1<D@8Q 4A2043G, A21<=-
/:>U=Q C2370=;: 0=43A=H:3=G@7-4313=43=F24;767 1@1<=/1,E Ñ 4A2-
0= @=Q @1/7G2C Ç"2/1:A:4È (9743A72@=2 32/1:A:41), Ç%<1432A=/1I=5È 
(6A:99=A7G;1 20=@=I 32/1:A:41 GE;<1432A8EÑ <2;4=;7-42C1@3=F24;=2 
6A:998) =EÇ,=PP2A2@I=1I=5È (G85G<2@=2 4Q7043G1 =EA1/@=I8 GE47-
F2312C743= 0<5 91A 4<7G). .42 7@=, A1/@8C= 49747H1C=, G85G<5>3 91-
A10=6C13=F24;=2 (3. 2. 42C1@3=F24;=2) 4G5/= C2S0: 32AC=@1C= 4E;7-
<=F243G2@@8C :;1/1@=2C 4=<8 V37B 4G5/=.

"2/1:A:4 GE 4=432C2 Sketch Engine (=<=, ;1; 267 C7S@7 7Q1A1;32-
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A=/7G13D, 0=43A=H:3=G@8B 32/1:A:4) 97/G7<523 :G=023D, ;1;=2 4<7G1 
=C2>3 4Q7S:> 0=43A=H:I=> 4E/101@@8C 4<7G7C. ,<5 G8F=4<2@=5 91-
A10=6C13=F24;767 9707H=5 4<7G A144C13A=G1>345 @1H7A8 47F2312C7-
43= 0<5 91A 4<7G 4E:F237C 4=@31;4=F24;767 73@7T2@=5 (<2;4=F24;=2 
T1H<7@8). K0=@=I8 42C1@3=F24;767 97<5 7H<101>3 7HU=C= 4=@316-
C13=F24;=C= =E 91A10=6C13=F24;=C= 4G7B43G1C=, F37 73A1S123 =Q 
42C1@3=F24;:> H<=/743D. !Q7S243D 0=43A=H:I== 4<7G G84F=38G123-
45 4313=43=F24;= @1 74@7G2 C2A8 1447I=1I== logDice [Rychlr, 2008] = 
4E:F237C <2;4=;7-4=@31;4=F24;=Q T1H<7@7G [Kilgarrio, Rychly, 2007]. 
X373 C2Q1@=/C GE47F231@== 4E=@43A:C2@37C Ç%<1432A=/1I=5È 97/G7-
<523 43A7=3D 32/1:A:4 4E;<1432A1C= <2;4=F24;=Q 20=@=I, ;737A82 47-
73G2343G:>3 <2;4=;7-42C1@3=F24;=C 6A:991C.

&=S2 9A=G202@ 9A=C2A 1G37C13=F24;767 9743A72@=5 0=43A=H:-
3=G@767 32/1:A:41 97 ;7A9:4: 32;437G Ç*7@53=2 =C92A== GEA:44;7B 
;:<D3:A2È 0<5 <2;42C8 *HB"-*<  4E1G37C13=F24;=C A1/H=2@=2C 267 @1 
;<1432A8 (A=4.E1).

G*(. 1. -@2/07 32/1:A:41 4E G802<2@@8C= ;<1432A1C= 0<5 ;<>F2G767 4<7G1 
*HB"-*<

. 92AG7C 437<HI2 9A=G202@8 <2;42C8, G7 G37A7CEÑ /@1F2@=2 431-
3=43=F24;7B C2A8 logDice, GE3A23D2CEÑ 1H47<>3@15 F143731 <2;42C8 
GE;7A9:42, GEF23G2A37CEÑ <2;42C8, 7HA1/:>U=2 4E<2;42C7B =/E92AG7-
67 437<HI1 20=@8B ;<1432A (GE;G10A13@8Q 4;7H;1Q :;1/1@8 /@1F2@=2 
C2A8 =EF143731, =C 4773G2343G:>U=2). *A= 1G37C13=F24;7B ;<1432A=-
/1I== H8<= G802<2@8 4<20:>U=2 6A:99=A7G;= 4<7G (4743753 =/E0G:Q 
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=<= H7<22 V<2C2@37G): 1)EL'(%I1-(2$', (2-1.1, R$-'B1, -";*L*<, ',V" -
(2$', >";'$">"(2$' ; 2)E)%;?2%-1, K*$*;*&1K*<, ;*2"-12%-1, B-' -
($"V".*", \*;'('\*<, .1%)1 ; 3)EH*-, K"-)'$?, .1-'I, B;"H<, >";'$") ; 
4)EG*H, G%(?, 6*&1.2*<; 5)EG'((*< ; 6)EH'.1-E*<, E-*(2*1.(2$', B-1$' -
(;1$*" ; 7)E*(2'-*<, #*&.?, -1&$*2*" ; 8)EK1-(2$' ; 9)E$;1(2? ; 10)E-"$' -
;MK*<, $'+.1 ; 11)E*HB"-12'-, K1-? ; 12)E*I"<, B';*2*)1, H3(;? ; 13)EL'-
-'I, -1()'; ; 14)E("H?<, .1K*<; 15)E%>".*", I%E, $"-1. W7S@7 /1C23=3D, 
F37 G@:3A= ;<1432A7G 4=<1 =E9A=A701 91A10=6C13=F24;=Q 4G5/2B A1/-
@15: G43A2F1>345 4<7G1-4=@7@=C8, ;737A82 G/1=C7/1C2@52C8 GEA502 
;7@32;437G, =E4<7G1, 4G5/1@@82 0A:6=C= 73@7T2@=5C=, @19A=C2A 6=-
97@=C=2B =<= C2A7@=C=2B. *A=C2A7C 92AG767 3=91 C76:3 4<:S=3D 
<2;42C8 *HB"-12'-  =EK1-?, L'(%I1-(2$'  =E(2-1.1 .

?0@1;7 =E32 4<7G1, ;737A82 C8 73@74=C ;E4=@7@=C1C, @2 5G<5>345 
1H47<>3@8C= 4=@7@=C1C= 4E37F;= /A2@=5 :973A2H<2@=5 =Q GEA2F=. 
)@43A:C2@3 Ç,=PP2A2@I=1I=5È 97/G7<523 G85G=3D 4Q7043G1 =EA1/-
<=F=5 GE47F2312C743= 0<5 91A 4<7G. *7;1S2C V37 @1 9A=C2A2 91A8 
L'(%I1-(2$'  =E(2-1.1  (A=4.E2).

G*(.J2. #1/<=F=5 GE47F2312C743= 0<5 4<7G L'(%I1-(2$'  =E(2-1.1
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W8 G=0=C, F37 9A1;3=F24;= G7 G42Q 4=@31;4=F24;=Q 73@7T2@=5Q 
V3= 4<7G1 97;1/8G1>3 A1/@:> 47F2312C743D. "1;, @19A=C2A, GE73@7-
T2@== gen_modiZes (=44<20:2C72 4<7G7 437=3 GE A70=32<D@7C 9102-
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Natalia M. Maroussenko, Tatiana G. Skrebtsova

PRAGMATIC PRESUPPOSITIONS IN DETECTIVE FICTION

Abstract. Ye notion of presupposition, well-known in logic, is applied to the study 
of manipulative techniques in detective Zction. More speciZcally, the study focusses on 
pragmatic presuppositions which can be deZned in terms of assumptions the speaker/writer 
makes about what the hearer/reader is likely to accept without challenge. A number of classical 
British detective stories, novels and plays are examined that employ dubious techniques 
which, though not banned by the rules of the genre, seem to break the credit of trust the 
readers confer on the author. Ye paper suggests that such cases, however miscellaneous they 
may be, fall under a single category involving manifold violations of the readersÕ pragmatic 
presuppositions.

Keywords. Pragmatic presupposition, linguistic pragmatics, detective Zction, persuasion, 
manipulative techniques.
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@7C 9A7=/G202@== 62A75C 01@8 32 =<= =@82 =C2@1 (GET=A7;7C 4C84<2; 
9:43D 01S2 NN), =EF=3132<> @=;7601 @2 9A=Q70=3 GE67<7G: /101G13D45 
G79A747C, 1E@74=3 <= 62A7B V37 =C5 @1 41C7C 02<2 =<= G80123 42H5 /1 
;767-37 0A:6767. K4<= V37 079:43=3D, C7S@7 /1B3= G24DC1 01<2;7, 4A.: 
1E02B43G=32<D@7 <= HA74=GT1545 970 972/0 S2@U=@1 H8<1 '@@7B %1-
A2@=@7B? $H=< <= 431A:Q: #70=7@ #14;7<D@=;7G =<=, C7S23 H83D, 41C 
4<207G132<D *7AP=A=B *23A7G=F, /1C14;=A7G1GT=B45 970 #14;7<D-
@=;7G1? ,2B43G=32<D@7 <= ?@26=@ :H=< @1 0:V<= +2@4;767 (1E@2 ;767-
37 0A:6767)? ?F2G=0@7, F37 9707H@82 G79A748 37601 431@:3 G7/@=;13D 
@1 ;1S07C T16:, F37 97431G=3 <>H72 9A7=/G202@=2 @1 6A1@D 1H4:A01. 
#1/:C22345, C7S@7 G7/A1/=3D, F37 F=3132<D 0232;3=G7G 07<S2@ H83D 
747H2@@7 H0=32<2@, 32C H7<22 F37 GE32;432 A144C13A=G12C7B 97G243= 
@2 A1/ 67G7A=345, F37 @=;37 =/E9A=4:343G7G1GT=Q 37<;7C @2 97C@=<, 
;1; G86<502<1 %7A1 +1@4;2@2 25E<23 @1/10, 01 =E/1 437<D @2C1<8B 4A7; 
G@2T@743D C7S23 =/C2@=3D45 07 @2:/@1G12C743=. )E G42 S2, @1 @1T 
G/6<50, GEV37C 9A7=/G202@== 1G37A /<7:973A2H<523 07G2A=2C F=3132<5.

.7/C7S@7, 2U2 H7<22 5A;7 :;1/1@@8B 9A=2C 9A75G<52345 GE =/-
G243@7B 9D242 '. %A=43= ÇW8T2<7G;1È. .<102<DI1C 91@4=7@1 W7@;-
4:V<<-WV@7A ,S1B<4: =EW7<<= #V<437@ 9743:9123 /G7@7; =/E97<=-
I== 7E37C, F37 ;E@=C @19A1G<2@ 42AS1@3, =EF2A2/ @2;737A72 GA2C5 @1 
4I2@2 02B43G=32<D@7 975G<52345 @2;=B 97<=4C2@. .73 ;1; 267 975G<2-
@=2 7P7AC<2@7 GE32;432 A2C1A;=:

Ç#1/01>345 3A= A2/;=Q :01A1 GE7;@7, =E42AS1@3 "A7332A 9A=S=C123 
<=I7 ;E432;<: =EG4C13A=G12345. W7<<= G4;A=;=G123 =E97;1/8G123 @1 @267 
A:;7B. ,S1B<4 A1491Q=G123 7;@7. !2AS1@3 "A7332A 437=3 @1 <8S1Q, V37 
G242<8B =EG24DC1 7H8;@7G2@@8B C7<707B F2<7G2;È [%A=43= 2003a, 4. 434].

*7/0@22 7;1/8G12345, F37 970 <=F=@7B 97<=I2B4;767 42AS1@31 
"A7332A1 4;A8G12345 T=/7PA2@=;, ;737A8B :S2 47G2AT=< :H=B43G7 
GE+7@07@2 =E3292AD 9A=H8< GE91@4=7@ 0<5 3767, F37H8 Ç97;1A13DÈ 2U2 
0G:Q S2A3G.
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+26;7 /1C23=3D, F37 49747H GG202@=5 "A7332A1 GE32;43 9D248 @=F2C 
@2 73<=F12345 73 3767, ;1; GE<>H7C Q:07S243G2@@7C 97G243G7G1@== 
975G<5>345 @7G82 92A47@1S=. .E73<=F=2 73 A144C73A2@@7B G8T2 97-
G243=, /024D @23 @= C1<2BT=Q 4=6@1<7G, ;737A82 C76<= H8 97H:0=3D 
F=3132<5 :47C@=3D45 GE=02@3=F@743= 92A47@1S1. *74;7<D;: 7@ =C223 
2U2 =EF=@ 42AS1@31 97<=I==, F=3132<> 32C H7<22 @2 9A=Q70=3 GE67-
<7G: /19707/A=3D 267 GE:H=B43G1Q, 31; ;1; 48U=;= =E97<=I2B4;=2 @2 
07<S@8 7;1/8G13D45 9A243:9@=;1C= (V37 2U2 70@7 9A1G=<7 =/E49=-
4;7G &7;41 =E.1@ ,1B@1, ;737A82 9A=@537 47H<>013D). "1;=C 7HA1/7C, 
A2FD =023 7E0G7B@7C 7HC1@2: 92A47@1S 97012345 970 <7S@8C =C2@2C 
=E2C: 9A=9=48G12345 <7S@15 07<S@743D, 9A=/G1@@15 =4;<>F=3D 267 
=/E 49=4;1 9707/A2G12C8Q. .42 V37, 4E @1T2B 37F;= /A2@=5, 5G<52345 
G24DC1 A=4;7G1@@8C= 9A=2C1C=, 4G5/1@@8C= 4EC1@=9:<5I=2B 47/@1-
@=2C F=3132<5.

KU2 70=@ G=0 C1@=9:<5I== 9A2097<16123 GG202@=2 F=3132<5 GE/1-
H<:S02@=2 73@74=32<D@7 74@7G@8Q P=/=F24;=Q Q1A1;32A=43=; 92A-
47@1S1, 1E=C2@@7: 97<1, G@2T@743= =E01S2 3767, S=G 7@ =<= C2A3G. 
*74<20@=B 91A1C23A 7H86A8G12345 G42 37B S2 '. %A=43= GE A7C1@2 
Ç,2453D @26A=353È, 602 4:0D5 $7A6A2BG 97012345 GE ;1F243G2 @7G7B 
(:S2 9537B) S2A3G8 @2=/G243@767 :H=BI8. )E<=TD GEP=@1<2 7H@1A:-
S=G12345, F37 4:0D5 GE373 02@D @2 H8< /143A2<2@: 7@ 9A20G1A=32<D@7 
G43:9=< GE/167G7A 4E07;37A7C 'AC43A7@67C 0<5 3767, F37H8 373 97-
C76 2C: =@4I2@=A7G13D 4C2A3D. !G72 @1C2A2@=2 $7A6A2BG 7HR54@5< 
'AC43A7@6: 32C, F37 31;=C 7HA1/7C :E@267 975G5345 0797<@=32<D@82 
G7/C7S@743= 4<20=3D /1 7431GT=C=45 92A47@1S1C= =E G8F=4<=3D 
:H=BI:: G20D @=;7C: @2 9A=023 GE67<7G: 970:C13D @1 C2A3G2I1. ?0@1-
;7 7@-37 =EH8< G42 GA2C5 @14375U=C :H=BI2B, 1E<7S@8B 4313:4 :H=37-
67 97C761< 2C: 977F2A20@7 A149A1G<53D45 4E7431GT=C=45 S2A3G1C= 
[%A=43=, 1998a].

J024D, ;1; = GEA144C73A2@@8Q G8T2 9A=C2A1Q, 97-G=0=C7C:, 31;-
S2 C7S@7 :9A2;@:3D 1G37A1 GE /<7:973A2H<2@== 07G2A=2C ;E 97G2-
43G7G132<>: 0743137F@7 9A=C2@=3D 4Q7S=2 A144:S02@=5. .20D 37601 
;1S0767, 7E;7C 67G7A=345, F37 7@ :H=3, F=3132<D C7S23 9707/A2G13D 
GE37C, F37 373 @1 41C7C 02<2 S=G? . F143@743=, 24<= GEV37C A7C1@2 
:3G2AS012345, F37 :H=38 02453D F2<7G2;, C7S@7 G80G=@:3D 31;:> 6=-
9732/: GE73@7T2@== ;1S0767 =/E@=Q? ) 02<13D 31; GE;1S07C 0232;3=G-
@7C 9A7=/G202@==? W8 G=0=C, F37 97 4:3= V31 =025 H<=/;1 ;E37B, F37 
9A2097<161<1 <7S@:> =02@3=F@743D ;1S0767 92A47@1S1.
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M7<22 37@;=B 9A=2C, 74@7G1@@8B @1 GG202@== F=3132<5 GE/1H<:S-
02@=2 73@74=32<D@7 P=/=F24;=Q Q1A1;32A=43=; 92A47@1S1, C7S@7 
7H@1A:S=3D GE A7C1@2 Ç,S2@3<DC2@8 =E =6A7;=È 47GA2C2@@7B HA=-
31@4;7B 9=4132<D@=I8 ,S. ]1AA=4EÑ 1G37A1 A501 979:<5A@8Q 9A7=/-
G202@=B, @19=41@@8Q =C2@@7 GE43=<2 ;<144=F24;767 1@6<=B4;767 02-
32;3=G1. ,2B43G=2 9A7=4Q70=3 GE/1;A837B 9A=G=<26=A7G1@@7B T;7<2 
0<5 C1<DF=;7G Ç!2@3-?4G1<D0È. #144;1/F=;7G 0G72: :F=32<D <138@= 
=E@2=/G243@8B 92A47@1S, 02343G7 ;737A767 9A7T<7 GEÇ!2@3-?4G1<D0È 
=E;737A8B 3292AD S1S023 :@=F37S=3D T;7<: =E22 7H=3132<2B =/-/1 
4G7=Q 6<:H7;=Q 0234;=Q 7H=0. *7F3= 07 41C767 ;7@I1 @254@7, ;37 S2 
4;A8G12345 970 C14;7B @2=/G243@767, =E F=3132<5 @2 97;=0123 7U:-
U2@=2, F37 G42 @2 31;, ;1; ;1S2345. )EQ735 F=3132<D 0232;3=G1 G42601 
9A20G;:T123 @27S=01@@:> A1/G5/;:, /024D 267 S023 97=43=@2 4=<D-
@72 =/:C<2@=2: 7;1/8G12345, F37 ÇC=432A );4ÈEÑ V37 C7<7015 S2@U=-
@1. *A7=4Q70=3 @1A:T2@=2 F=3132<D4;=Q 7S=01@=B, 74@7G1@@8Q @1 
=@P7AC1I== 7E37C, F37 Ç!2@3-?4G1<D0ÈEÑ /1;A8315 T;7<1 0<5 C1<D-
F=;7G, =, 4<207G132<D@7, 9707/A2G12C8B 07<S2@ H83D C:S4;767 97<1.

?47H7 4<20:23 4;1/13D 7H =4;:443G2 92A2G701 V3767 A7C1@1 @1 A:4-
4;=B 5/8;. %1; =/G243@7, 1@6<=B4;=2 6<167<8 <=T2@8 97;1/132<2B 
6A1CC13=F24;767 A701 G7 G42Q 4G7=Q P7AC1Q. ?A=6=@1<D@72 97G243G7-
G1@=2 @1 1@6<=B4;7C 5/8;2 G202345 GE9A7T20T2C GA2C2@=, F37 @=;1; 
@2 ÇG80123È 97< A144;1/F=;1. ?0@1;7 GEA:44;7C 5/8;2 P7AC8 6<167<1 
GE 9A7T20T2C GA2C2@= =C2>3 4773G2343G:>U:> 0=PP2A2@I=1I=>. 
!773G2343G2@@7, 92A20 92A2G70F=;7C 4375<1 /101F1 =/H2S13D :973A2-
H<2@=5 ;1;=Q H8 37 @= H8<7 6<167<D@8Q P7AC 02B43G=32<D@767 /1-
<761 9A7T20T267 GA2C2@=EÑ =@1F2 =@3A=6: H8<7 H8 @2 47QA1@=3D. 
!797431G<55 1@6<=B4;=B 7A=6=@1< =E A:44;=B 92A2G70, C7S@7 @1-
H<>013D, 4;7<D =4;:4@7 92A2G70F=; ". !31A743=@1 A2T123 V3: /101F:, 
97<D/:54D T=A7;=C 492;3A7C A1/@77HA1/@8Q 49747H7G, 9A=/G1@@8Q 
/1G:1<=A7G13D 97< A144;1/F=;1. )/E@1=H7<22 F14373@8Q 73C23=C H2/-
<=F@82 ;7@43A:;I== (4A. I obeyedJÑ !." B-*E'I*;'(? B'I>*.<2?(<; I 
was happy enoughJÑ !." ,3;' E'-'N'  [Harris, 2005, p. 1; ]1AA=4, 2013, 
4. 8]), ;7@G2A4=G@82 92A=PA1/8 (I pestered my fatherJÑ !'* $'B-'(3 
$)'."K I'(21;* '2K1  [Harris, 2005, p. 3; ]1AA=4, 2013, 4. 11]), =@P=@=-
3=G8 (I kept to myself; stayed out of the house; played in the snowy woods 
behind St. OswaldÕs and explored every inch of the schoolÕs perimeterJÑ !'< 
#*&.? 2");1 $J 'I*.'>"(2$"JÑ %+2* *&JI'H1, *L-12? $J&1(."#"..'H 
;"(% &1 Ç5".2-S($1;?I'HÈ *J*((;"I'$12? )1#I3+ IM+H B' B"-*H"2-% 
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N)';3  [Harris, 2005, p. 2; ]1AA=4, 2013, 4. 9]), :973A2H<2@=2 6<167<7G 
GE/@1F2@== @14375U267 =437A=F24;767 (Even I knew thatÉJÑ @1#" < 
B'.*H1MÉ  [Harris, 2005, p. 3; ]1AA=4, 2013, 4. 11]).

J1G2AT15 @1T ;A13;=B =E@2=/H2S@7 @297<@8B 7H/7A A1/<=F@8Q 
9A=2C7G, @1A:T1>U=Q F=3132<D4;=2 7S=01@=5 =E/<7:973A2H<5>U=Q 
267 07G2A=2C, 7HA13=C45 ;E A144;1/: '. %A=43= Ç!G=0232<D 7HG=@2-
@=5È. *7G243G7G1@=2 /024D 43A7=345 73 3-67 <=I1EÑ 97G2A2@@767 97 
4:02H@8C 02<1C W2BQ2A@1. M:0:F= GG202@ GE/1H<:S02@=2 A144891@-
@8C= 97 32;43: 97<7S=32<D@8C= Q1A1;32A=43=;1C= V3767 92A47@1-
S1 (-"B%21K*< B-"$'(E'I.'L' 1I$')121, ("-3" B-'.*K12";?.3" L;1&1, 
$"(?H1 ."L;%B3+ >";'$"), B32;*$' B'(H'2-";  =E3. 9.), F=3132<D 970-
47/@132<D@7 07G2A523 267 4:S02@=5C =E7I2@;1C, 4C73A=3 @1 4<:F=G-
T2245 267 6<1/1C= [%A=43=, 2003b]. &2 974<20@>> A7<D, @247C@2@@7, 
=6A1>3 1@1<76== 4E =/G243@8C= 48U=;1C= (^. ]7<C47C, X. *:1A7, 
C=44 W1A9< =E0A.), @1 FD> @2976A2T=C:> <76=;: =E76A7C@8B 7983 
GEA144<207G1@== /19:31@@8Q 9A243:9<2@=B F=3132<D 9A=G8; H2/767-
G7A7F@7 97<1613D45. %1;7G7 S2 267 =/:C<2@=2, ;7601 GE;7@I2 A144;1/1 
W2BQ2A@ 7;1/8G12345 GE70@7C A50: @2 4EV3=C= 92A47@1S1C=, 1E4;7-
A22 4E@2/101F<=G8C= 97C7U@=;1C= ÇG2<=;=Q 48U=;7GÈEÑ ;19=31-
@7C -143=@647C =E07;37A7C .1347@7C, 74@7G@72 @1/@1F2@=2 ;737A8Q 
GE97G243G7G1@== 47437=3 GE37C, F37H8 C7A7F=3D F=3132<5 ;1; C7S@7 
07<DT2, G45F24;= /19:38G15 4<208 =E73356=G15 A1/G5/;:. ]1A1;32A-
@72 0<5 0232;3=G1 A149A202<2@=2 A7<2B 7;1/8G12345 @1A:T2@@8C: 
A144<20:>U=B 9A243:9<2@=2 @1 97G2A;: 7;1/8G12345 H<=/7; G7G42 @2 
9A7373=9=F24;7C: 0232;3=G:, 1E267 97C7U@=;:; F2A31C= S2 =43=@@7-
67 48U=;1 (6<:H7;=C :C7C, /@1@=2C <>04;7B 94=Q7<76==, :C2@=2C 
Q<10@7;A7G@7 9A74F=38G13D Q708 =E07H=G13D45 97H208) @102<2@ G37-
A743292@@8B 92A47@1SEÑ 4G=0232<D 7HG=@2@=5 (#7C2B@ ]2B<D62A). 
?0@1;7 GE01@@7C A144;1/2 =C2@@7 7@ =6A123 6<1G@:> A7<D, F37 =E73-
A1S2@7 GE@1/G1@== A144;1/1 (970A7H@22 4C.: [W1A:42@;7, !;A2HI7G1, 
2013]).

?3C23=C H<=/743D 01@@767 4<:F15 ;E G8T2:97C5@:37C: A7C1@: 
Ç$H=B43G7 #70S2A1 X;A7B01È: @1<=I7 31; @1/8G12C8B @2@102S@8B 
A144;1/F=;, /<7:973A2H<5>U=B F=3132<D4;=C 07G2A=2C. .E A7C1@2 
97G243G7G1@=2 43A7=345 73 1-67 <=I1 =EA144;1/F=; 7;1/8G12345 :H=B-
I2B; GE A144C73A2@@7C A144;1/2, ;7@2F@7, @1A:T2@=5 F=3132<D4;=Q 
7S=01@=B @2 437<D Ç/<743@82È. ?0@1;7 /024D 37S2 F=3132<D 4C73A=3 
@1 47H83=5 Ç6<1/1C=È 97G243G7G132<5, =E V37 9A=G70=3 ;E 37C:, F37 
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:E@267 4;<108G12345 @2G2A@72 (@7 G8670@72 1G37A: 0232;3=G@767 9A7-
=/G202@=5) 9A20431G<2@=2 7E92A47@1S1Q.

"292AD, A144C73A2G A50 ;7@;A23@8Q 9A=C2A7G, 9798312C45 4P7A-
C:<=A7G13D, F37 =C2@@7 C8 4F=312C 47C@=32<D@8C=, =<= A=4;7G1@-
@8C=, 9A=2C1C= C1@=9:<5I== 47/@1@=2C F=3132<5 GE 0232;3=G@7C 
9A7=/G202@==. .8T2 C8 73C2F1<=, F37 C1@=9:<5I=5 41C1 97 42H2, 
97-G=0=C7C:, 47431G<523 @273R2C<2C72 4G7B43G7 0232;3=G@767 97-
G243G7G1@=5: 1G37A 07<S2@ C1;4=C1<D@7 /19:38G13D F=3132<5, F37H8 
47QA1@53D =@3A=6: H:;G1<D@7 07 974<20@2B 43A1@=I8. !<207G132<D-
@7, A2FD =023 7E 22 F143@8Q A1/@7G=0@7435Q, ;737A82 GE 4=<: ;1;=Q-
37 747H2@@7432B ;1S:345 @2079:43=C8C=. ,<5 7HR54@2@=5 01@@767 
P2@7C2@1 @1C ;1S2345 :C243@8C 9A=G<2FD 97@53=2 9A16C13=F24;7B 
9A24:997/=I== (=<= 9A2/:C9I==).

*A16C13=F24;15 9A24:997/=I=5, ;1; =/G243@7, 97-A1/@7C: 3A1;3:-
2345 GE<=@6G=43=F24;7B <=32A13:A2 (4A.: [W1;1A7G, 2003, 4. 135Ð137]). 
,<5 @1T=Q I2<2B 970Q70=3 79A202<2@=2 9A16C13=F24;7B 9A24:997/=-
I== ;1; A501 9A2097<7S2@=B, 079:4;12C8Q 67G7A5U=C 73@74=32<D@7 
3767, F37 10A2413 4;<7@2@ 9A=@53D @1 G2A:, 3. 2. H2/ G7/A1S2@=B [Brown, 
Yule, 1983, p. 29]. *A= V37C 9A16C13=F24;=2 9A24:997/=I== 73@>0D @2 
07<S@8 H83D =43=@@8C=, @7E 4F=31>345 31;7G8C= [Stalnaker, 1972, 
p. 389]. &1C 9A20431G<52345, F37 01@@72 97@53=2 5G<52345 G24DC1 
:C243@8C GE;7@32;432 =44<207G1@=5 492I=P=;= 0232;3=G@767 S1@A1, 
31; ;1; 97/G7<523 7HR20=@=3D G@2T@2 A1/@7A70@82 4<:F1= (@19707-
H=2 32Q, F37 H8<= A144C73A2@8 G8T2) GE70@: ;13267A=> =E7HR54@=3D, 
F37 =C2@@7 73<=F123 =Q 73 H7<22 A149A743A1@2@@8Q =E 9A=G8F@8Q 
49747H7G /19:38G1@=5 F=3132<5.

,<5 3767 F37H8 V37 402<13D, C8 07<S@8 C84<2@@7 G4313D @1 97-
/=I=> 1G37A1 0232;3=G@767 9A7=/G202@=5 =E/1013D45 G79A747C 7E37C, 
;1;767 A701 =@P7AC1I=> F=3132<D, 4;7A22 G4267, H:023 G749A=@=C13D 
;1; 01@@743D =E73@74=3D45 ;E@2B @2;A=3=F24;=EÑ GE9A73=G797<7S-
@743D 4G202@=5C, ;737A8C 7@ 07G2A53D @2 431@23.

. I2<7C, 97-G=0=C7C:, G@2 /1G=4=C743= 73 3=91 0=4;:A41 C7S@7 
4;1/13D 4<20:>U22. [2<7G2; C7S23 G2A=3D =<= @2 G2A=3D 477HU12C7B 
2C: =@P7AC1I== 7EP1;31Q (@19A=C2A, ;37 ;767 602 =E;7601 G=02<, ;37 
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ON STATISTICAL AND COMBINATORIAL METHODS USE IN MODELING OF 
INGERMANLAND TOPONYMIC SYSTEM

Abstract. Some statistical and combinatorial methods use the in investigation of 
Ingermanland toponymy in Leningrad region are considered in this article. We discuss the 
modeling of potentially possible toponyms in order to estimate toponymic system of this 
historical and cultural zone.

Keywords. Statistical-combinatorial methods, modeling, toponymy, toponymics, 
Ingermanland, Leningrad region.

!31@7G<2@=2 3797@=C=F24;7B 4=432C8 +2@=@6A104;7B 7H<143=, 
;1; =EG4267 !2G2A7-J19101 #744==, 9A7=4Q70=<7 @1 9A735S2@== @2-
4;7<D;=Q 437<23=B GEQ702 =@32@4=G@8Q 5/8;7G8Q ;7@31;37G @74=32-
<2B P=@4;767, =S7A4;767, G704;767, ;1A2<D4;767, G2944;767, A:44;767, 
1E31;S2 411C4;767 =ETG204;767 5/8;7G ['622G1, 1989]. #:44;=B GE@1-
4375U22 GA2C5 5G<52345 07C=@=A:>U=C 5/8;7C, 411C4;=B =ETG20-
4;=B 97<@743D> :T<= 4E01@@7B 32AA=37A==, 7431G=G 0743137F@7 /1-



111

C23@82 4<208. &2;737A82 =/E9A=H1<3=B4;7-P=@4;=Q 5/8;7G G42 2U2 
=497<D/:>345 S=32<5C= +2@=@6A104;7B 7H<143= GE ;1F243G2 5/8;7G 
H837G767 7HU2@=5, @7E@1Q705345 @1 A1/@8Q 4310=5Q 73C=A1@=5. "2C 
@2 C2@22 50A7C 3797@=C=F24;7B 4=432C8 +2@=@6A104;7B 7H<143= 07 
4=Q 97A 74312345 3797@=C=F24;15 4=432C1 )@62AC1@<1@0==, 4G727-
HA1/=2 ;737A7B 47431G<5>3 3797@=C=F24;=2 ;7A@2G82 V<2C2@38 74-
@7G8 =E@2;737A82 3797@=C=F24;=2 P7AC1@38, 7HA1/7G1@@82 @1 74-
@7G2 92A2F=4<2@@8Q 9A=H1<3=B4;7-P=@4;=Q 5/8;7G.

)/:F2@=2 6276A1P=F24;=Q @1/G1@=B 74@7G1@7 @1 97@=C1@== 4=-
432C@767 Q1A1;32A1 3797@=C=F24;7B 4=432C8, 4<7S=GT2B45 @1 01@-
@7B 32AA=37A== GEQ702 79A202<2@@8Q 47I=1<D@7-=437A=F24;=Q 9A7-
I2447G, GE;737A8Q 9A=@=C1<= :F143=2 A1/<=F@82 V3@748. *74;7<D;: 
G42 V3= P1;37A8 73A1S1>345 GE<=@6G=43=F24;7B 43A:;3:A2 3797@=-
C7G, @27HQ70=C7 @2 37<D;7 =Q G85G=3D, @7E=E9798313D45 79A202<=3D 
43292@D :F143=5 ;1S0767 V3@741 =E267 5/8;1 GEP7AC=A7G1@== 01@@7B 
3797@=C=F24;7B 4=432C8. !02<13D V37 G24DC1 @29A7437, :F=38G15 
31;:> 4<7S@:> =437A=> G/1=C702B43G=5 V3@747G =E=Q 5/8;7G, ;737-
A:> C8 G=0=C @1 32AA=37A== H8GT2B )@62AC1@<1@0==. %A7C2 3767, 
3797@=C=F24;15 4=432C1 =437A=F24;7B )@62AC1@<1@0== GE@14375U22 
GA2C5 976A:S2@1 GEA:44;:> 3797@=C=F24;:> 4=432C: +2@=@6A104;7B 
7H<143=, 97V37C: C8 C7S2C :G=023D @2;737A82 92A2Q70@82 /7@8 @1 
6A1@=I1Q 4E0A:6=C= 3797@=C=F24;=C= 4=432C1C=: @19A=C2A, @1 6A1-
@=I2 4E%1A2<=2B 4E42G2A1 =<= @1 6A1@=I1Q 4E*4;7G4;7B =<= &7G67A70-
4;7B 7H<1435C= 4E>61. ?47H:> 492I=P=;: 9A20431G<5>3 47H7B 92A2-
Q70@82 /7@8 @1 /19102 97 6A1@=I1C 4E`=@<5@0=2B =EX437@=2B.

. =44<207G1@== 3797@=C== +2@=@6A104;7B 7H<143= @1C ;1S2345 
@27HQ70=C8C G85G=3D 747H2@@743= 43A:;3:A8 3797@=C7G GE50A2 =@-
62AC1@<1@04;7B 3797@=C=F24;7B 4=432C8 = GE92A2Q70@8Q 976A1@=F-
@8Q /7@1Q, :F=38G15, F37 492I=P=;1 4742043G:>U=Q 3797@=C=F24;=Q 
4=432C GE%1A2<== = GE&7G67A704;7B 7H<143= 0743137F@7 Q7A7T7 79=-
41@1 [W:<<7@2@, 2002; .14=<D2G, 2012].

,<5 =/:F2@=5 3797@=C=F24;7B 4=432C8 )@62AC1@<1@0== GE 31-
;7C 1492;32 @1C 9A20431G<52345 G7/C7S@8C 9A=C2@=3D 4313=43=;7-
;7CH=@137A@82 C23708 1@1<=/1 ;1; 0<5 79A202<2@=5 F14373@743= 
79A202<2@@8Q V<2C2@37G 3797@=C7G, 31; 0<5 G85G<2@=5 F14373@743= 
3797@=C7G 97 =Q 43A:;3:A@8C 3=91C. *A=F2C 1@1<=/ C7S@7 9A7G7-
0=3D ;1; @1 C132A=1<2 A21<D@7 /1P=;4=A7G1@@8Q @1 01@@7B 32AA=37-
A== 6276A1P=F24;=Q @1/G1@=B, 31; =E@1 C132A=1<2 9732@I=1<D@7 G7/-
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C7S@8Q 3797@=C7G, 97<:F2@@8Q 9:32C ;7CH=@=A7G1@=5 V<2C2@37G 
A21<D@8Q 3797@=C7G.

.37A7B =/E:;1/1@@8Q C23707G H8< 9A20<7S2@ 0<5 1@1<=/1 <=@6G=-
43=F24;7B 43A:;3:A8 4:H43A13@8Q 3797@=C7G =E=Q V3=C7<76=/1I== 
=/G243@8C 3797@=C=437C '. %. W13G22G8C [W13G22G, 2006, 4. 98Ð112]. 
X373 C2370 9A2097<16123 ;7@43A:=A7G1@=2 9732@I=1<D@7 G7/C7S@8Q 
4:H43A13@8Q 3797@=C7G @1 74@7G2 192<<53=G7G =4Q70@767 5/8;1 4EI2-
<D> 974<20:>U2B V3=C7<76=/1I== =/:F12C8Q 3797@=C7G. *A=C2A8 
31;=Q 192<<53=G7G @1 C132A=1<2 411C4;767 5/8;1, 9A20<7S2@@82 
W13G22G8C [W13G22G, 2006, 4. 106], 9A=G202@8 GE31H<.E1.

P1,;*K1 1. &++:,857 +27331-54D 4?0@,,85U -/2/65:+U

&7:7:+
&++:,859 (853.<56,859) 

+27331-54
"@,,857 -/2/65:D

ÔM2A26Õ rind G3.I1, G3.I',1;;1

ÔM7<737Õ jieng 0.L'&"-', 0.L';'E21

ÔJ1<=GÕ luht 8%E21, 8%E2'&"-'

Ô*7A76Õ kuWk A'N)'&"-', A%N)'&"-'

&1C :S2 =/G243@8 74@7G@82 C702<= 3797@=C77HA1/7G1@=5 @1 
32AA=37A== )@62AC1@<1@0== =E479A202<D@8Q 7H<1432B, C8 A1497<1-
612C =4F2A98G1>U=C 4<7G1A2C 379774@7G =E3797P7AC1@37G @1 5/8-
;1Q, ;737A82 A149A743A1@2@8 GE01@@7C A26=7@2, C8 =C22C 0231<D@8B 
92A2F2@D 6276A1P=F24;=Q 7HR2;37G, 970<2S1U=Q @7C=@1I==. .EQ702 
=44<207G1@=5 :S2 97<:F2@ 49=47; 192<<53=G7G, ;737A82 4773@745345 
4E/1P=;4=A7G1@@8C= 379774@7G1C= = 4EA21<D@8C= 7HR2;31C= <1@0-
T1P31 )@62AC1@<1@0==. %A7C2 3767, :E@14 243D 97@=C1@=2 747H2@@7-
432B 3797@=C=F24;=Q C702<2B, 192<<53=G7G, 3797774@7G =E3797@P7A-
C1@37G 97 73@7T2@=> ;E3797@=C1C A:44;767 =E9A=H1<3=B4;7-P=@-
4;767 9A7=4Q7S02@=5.

K4<= C8 =02C 97 9:3= 1@1<=/1 :S2 /1P=;4=A7G1@@8Q 3797@=C7G, 
37, 97<D/:54D C132A=1<1C= H1/8 01@@8Q 97 3797@=C== )@62AC1@<1@-
0== [-2A0 =E0A., 2012; Nikolaev, Stolyarov, 2014], C8 C7S2C, @19A=C2A, 
79A202<=3D, ;1;=2 3797P7AC1@38 Q1A1;32A@8 0<5 =44<20:2C767 A2-
6=7@1.

. 31H<.E 2E 9A=G202@8 9A=C2A8 0G:Q C702<2B 3797@=C7G, 92AG15 
=/E ;737A8Q =C223 A:44;=2 379774@7G: =E 3797P7AC1@3 -'$' , 1E G37-
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A15EÑ P=@4;:> 379774@7G:, P=@4;=B 3797P7AC1@3 -';-  =E373 S2 A:4-
4;=B 3797P7AC1@3 -'$' , ;737A8B 9A20431G<2@ = GE92AG7B C702<=.

P1,;*K1 2. $47 :/<735 -/2/65:/4 %6A70:+63+6<55

M/2/65:D 0@,,8/A/ 20/5,U/^<7651
M/2/65:D 205=+3-59,8/-C56,8/A/ 

20/5,U/^<7651

M/2//,6/4+ M/2/C/0:+6- M/2/65: M/2//,6/4+ M/2/C/0:+6- M/2/65:

/;%,')-

-'$'

/;%,')'$' 4))-

-';-'$'

4))';'$'

6';)- 6';)'$' A%-L- A%-L';'$'

@"H*I- @"H*I'$' C"))- C"))';'$'

C';<)- C';<)'$' G1..- G1..';'$'

=^;)- =^;)'$' U1,- U1,';'$'

)/ G42Q =C2>U=Q45 GE@1T=Q C132A=1<1Q 3797@=C7G 4EP7AC1@37C 
@1 -'$'  3797@=C8 P=@4;767 9A7=4Q7S02@=5, 4702AS1U=2 0797<@=-
32<D@8B P=@4;=B P7AC1@3 -';- , 47431G<5>3 7;7<7 25E%. "7 243D /024D 
C8 =C22C 02<7 4E 07G7<D@7 F14373@8C= C702<5C=, ;737A82 C76:3 
Q1A1;32A=/7G13D 492I=P=;: 3797@=C7G )@62AC1@<1@0==. ,1@@8B 
9A=C2A C7S@7 3A1;37G13D =E0A:6=C 7HA1/7C: 0<5 3797@=C7G A:44;7-
67 9A7=4Q7S02@=5 Q1A1;32A2@ 3797P7AC1@3 -'$'- , 1E0<5 3797@=C7G 
9A=H1<3=B4;7-P=@4;767 9A7=4Q7S02@=5 Q1A1;32A2@ 3797P7AC1@3 
-';'$' . )E3797@=C8 92AG767 3=91 G43A2F1>345 GE3A= A1/1 F1U2, F2C 
3797@=C8 G37A767 3=91.

"1;=C 7HA1/7C C8 C7S2C 79A202<=3D F14373@743D:

1) 379774@7G =E3797P7AC1@37G, 73@745U=Q45 ;E;7@;A23@8C 5/8-
;1C =<= 6A:991C 5/8;7G;

2) 79A202<2@@8Q ;7CH=@1I=B 379774@7G8 =E3797P7AC1@31;
3) @1=C2@7G1@=5 7HR2;31 01@@767 3=91 79A202<2@@7B 379774@7-

G7B;
4) 73@7T2@=5 01@@767 3797P7AC1@31 ;E 7HR2;3: 79A202<2@@767 

3=91;
5) 79A202<2@@7B 3797@=C=F24;7B C702<= 0<5 01@@767 5/8;1 =<= 

6A:998 5/8;7G.

K4<= C8 =02C 97 G37A7C: 9:3=EÑ 97 9:3= ;7@43A:=A7G1@=5 97-
32@I=1<D@7 G7/C7S@8Q 3797@=C7G =4Q705 =/EG7/C7S@7432B 3797@=-
C=F24;7B 4=432C8,EÑ 37 C8 =497<D/:2C :S2 =/G243@82 @1C V<2C2@38: 
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3=98 7HR2;31, 192<<53=G8, 379774@7G8 =E3797P7AC1@38. *A=C2A 31-
;767 C702<=A7G1@=5 9A=G202@ GE31H<.E3.

P1,;*K1 3. G/<7350/4+657 -/2/65:/4 %6A70:+63+6<55

(=`78- O27331-54 M/2//,6/4+ M/2/C/0:+6- M/2/65:

,2A2G@5 ;*B1 8*B- -'$' 8*B'$'

,2A2G@5 hapa U1,- -';'$' U1,';'$'

,2A2G@5 (21-3+ Vana- -kylŠ 61.1)M;<

,2A2G@5 F$1. F$1.- -'$)1 F$1.'$)1

?/2A7 F$1. F$1.- -'$()'" F$1.'$()'"

. ;7<7@;2 Ç"797@=CÈ C8 G=0=C 9732@I=1<D@7 G7/C7S@82 3797-
@=C8, 9A204;1/1@@82 C702<D>, @7E 7@= 02B43G=32<D@7 G43A2F1>345 
GE@1T=Q C132A=1<1Q.

"1;=C 7HA1/7C @1C 9A20431G<52345 G7/C7S@8C:

1) 79A202<=3D 43292@D :F143=5 ;1S0767 5/8;1 GE P7AC=A7G1@== 
3797@=C=F24;7B 4=432C8;

2) 9A702C7@43A=A7G13D 9A70:;3=G@743D C702<2B 3797@=C77HA1-
/7G1@=5;

3) G85G=3D @1=H7<22 9A70:;3=G@82 192<<53=G8 =E3797P7AC1@38.

. 9A20<1612C7B C2370=;2 =44<207G1@=5 243D @2;737A82 4<7S@7-
43=. *A2S02 G4267 4:U243G:23 @279A202<2@@743D GEG802<2@== 3797-
@=C=F24;=Q V<2C2@37GE Ñ 192<<53=G7G, 379774@7G =E 3797P7AC1@-
37GE Ñ 0<5 ;7@;A23@8Q 9A=H1<3=B4;7-P=@4;=Q 5/8;7G. `=@4;=B, 
=S7A4;=B, G704;=B, V437@4;=B 5/8;= C132A=1<D@7 97Q7S=, = GE@2;7-
37A8Q 4<:F15Q C8 @2 C7S2C :431@7G=3D 37F@72 9A7=4Q7S02@=2 3797-
@=C1 =E43292@D :F143=5 ;7@;A23@767 9A=H1<3=B4;7-P=@4;767 5/8;1 
GE267 7HA1/7G1@== @1 :A7G@2 ;1S0767 V<2C2@31.

.37A15 9A7H<2C1 4G5/1@1 4E92AG7B: 974;7<D;: @1 47420@2B 32AA=-
37A== %1A2<== A149A743A1@2@8 A7043G2@@82 5/8;=, 37 C8 =C22C 
1@1<76=F@:> @279A202<2@@743D 9A7=4Q7S02@=5 3797@=C1, Q735, G2-
A753@7, @1 :A7G@2 C702<2B 3797@=C7G /024D C7S@7 H:023 G@243= 54-
@743D.

. 01<D@2BT2C C8 9A2097<1612C 9A=C2@=3D 9A20<7S2@@82 4313=-
43=;7-;7CH=@137A@82 C23708 ;E 1@1<=/: G4267 C132A=1<1, ;737A8B 
4702AS=345 GE3797@=C=F24;7B H1/2 01@@8Q. ,<5 7I2@;= 97<:F2@@8Q 
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A2/:<D3137G C8 9A2097<1612C =497<D/7G13D 0A:6=2 9A7G2A2@@82 37-
97@=C=F24;=2 C23708:

1) C23708 <=@6G=43=F24;7B 6276A1P==E Ñ @1@242@=2 01@@8Q @1 
;1A3: =E79A202<2@=2 32AA=37A== A149A743A1@2@=5 4Q7S=Q V<2-
C2@37G;

2) 1A21<D@8B C2370EÑ G85G<2@=2 4Q7S=Q 3797@=C=F24;=Q 5G<2-
@=B @1 479A202<D@8Q 32AA=37A=5Q, 79A202<2@=2 50A1 =E92A2-
Q70@8Q /7@;

3) V3=C7<76=F24;=B C2370E Ñ 9A754@2@=2 9A7=4Q7S02@=5 3797-
@=C7G @1 C132A=1<2 ;7@;A23@8Q 5/8;7G;

4) =437A=F24;=B C2370EÑ 97=4;= /1P=;4=A7G1@@8Q =<= 9732@I=-
1<D@7 G7/C7S@8Q 3797@=C7G GE<2379=45Q =<= @1 =437A=F24;=B 
;1A31Q )@62AC1@<1@0== =E+2@=@6A104;7B 7H<143=.

#2/:<D3138, ;737A82 C8 9A2097<1612C 97<:F=3D, 97/G7<53 @2 37<D-
;7 7I2@=3D 492I=P=;: 3797@=C=F24;7B 4=432C8 )@62AC1@<1@0==, 
;1; :S2 H8<7 4;1/1@7 GE@1F1<2 4313D=, @7E=E97/G7<53 A2T=3D 9A7H<2-
C: 79A202<2@=5 6A1@=I 01@@7B =437A=;7-;:<D3:A@7B /7@8 @1 74@7G2 
22 3797@=C==.

'5-70+-@0+

4L""$1JG. 4. -=0A7@=C=5 #:44;767 !2G2A7-J19101 ;1; =437F@=; ;:<D3:A-
@7-=437A=F24;7B =@P7AC1I==. W.: &1:;1, 1989.

61(*;?"$J6. 8. !<1G5@4;=2 3797@=C=F24;=2 0A2G@743= &7G67A704;7B /2C-
<=. W.: #:;79=4@82 91C53@=;= ,A2G@2B #:4=, 2012.

/"-IJ 4.  5., @H*2-*"$J 4. 6., 9*)';1"$J F.  5., 52';<-'$J @.  4. &1:F@7-
7HA1/7G132<D@8=̆ G2H-A24:A4 Ç"797@=C=5 )@62AC1@<1@0== (+2@=@6A104;15 
7H<143D)È: 92A492;3=G8 =44<207G1@=5 //E!3A:;3:A@15 =E9A=;<10@15 <=@6G=-
43=;1: C2SG:/. 4H. .89. 9. !*H.: )/0-G7 !*H-$, 2012. !.  148Ð158.

!12$""$J4.  A. ?@7C137<76=5. W.: &1:;1, 2006.
!%;;'.".JF.  F. "797@=C=5 *A=4G=AD5: *A7H<2C8 V3@75/8;7G767 ;7@31;-

3=A7G1@=5. *23A7/1G704;: )/0-G7 *23A-$, 2002.
NikolaevJI., StolyarovJD. Linguistic Information System of Multicultural Rus-

sian-Fennic Region of Ingermanland //EProceedings of International Multidisci-
plinary ScientiZc Conferences on Social Sciences and Arts (SGEM 2014). Albena: 
M. =., 2014. P. 131Ð137.

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=9&SID=N2kMDnXdazkNKLKneCS&page=2&doc=18
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=9&SID=N2kMDnXdazkNKLKneCS&page=2&doc=18


116

References

AgeevaER. A. 1989. Gidronimiia Russkogo Severo-Zapada kak istochnik kulÕturno-
istoricheskoi informatsii [Hydronymics of the Russian North-West as a Source of 
Cultural and Historical Information]. Moscow: Nauka [Science]. (In Russ.)

GerdE A. S., DmitrievE A. V., NikolaevE I. S., StoliarovE D. A. 2012. Nauchno-
obrazovatelÕnyi veb-resurs ÇToponimiia Ingermanlandii (Leningradskaia oblastÕ)È: 
perspectivy issledovaniia [Research and Education Web-resource ÒToponymy of 
Ingermanland (Leningrad region)Ó: Perspectives of Investigation]. Strukturnaia i 
prikladnaia lingvistika: mezhvuz. sb. [Structural and Applied Linguistics: Interuni-
versity Collection].IssueE9. Saint Petersburg: Izd-vo SPbGU [Saint Petersburg State 
University Press]: 148Ð158. (In Russ.)

MatveevEA. K. 2006. Onomatologiia [Onomatology]. Moscow: Nauka [Science]. 
(In Russ.)

MullonenE I. I. 2002. Toponimiia PrisvirÕia: Problemy etnoiazykovogo kontak-
tirovaniia [Toponymy of PrisvirÕye: Problems of Ethno- and Language Contacts]. 
Petrozavodsk: Izd-vo PetrGU [Petrozavodsk State University Press]. (In Russ.)

NikolaevEI., StolyarovED. 2014. Linguistic Information System of Multicultural 
Russian-Fennic Region of Ingermanland. Proceedings of International Multidisci-
plinary ScientiXc Conferences on Social Sciences and Arts (SGEM 2014). Albena: 
S. p.: 131Ð137. (In Russ.)

VasilÕevE V. L. 2012. Slavianskie toponimicheskie drevnosti Novgorodskoi zemli 
[Slavonic Toponymic Antiquities of Novgorod Land]. Moscow: Rukopisnye pami-
atniki Drevnei Rusi [Manuscripts of Ancient RusÕ]. (In Russ.)

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=9&SID=N2kMDnXdazkNKLKneCS&page=2&doc=18
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=9&SID=N2kMDnXdazkNKLKneCS&page=2&doc=18


117

© ,.  W. W=A7@7G1, 2018

@. !.  !*-'.'$1

O'S("%MG )Y$#'#L%Q M#N&M('(S%*#&N%T !"%G#M

4..'21K*< . .E 4313D2 79=48G12345 A1/A1H731@@8B 1G37A7C 1<67A=3C P7AC1<D-
@767 G802<2@=5 32;437<76=F24;=Q 9A=C23 9A= 1G37C13=/=A7G1@@7B ;<144=P=;1I== 
0A2G@=Q A:;79=4@8Q 32;437G. W132A=1<7C =44<207G1@=5 974<:S=< 91441S 14.14Ð
14.34EI2A;7G@74<1G5@4;767 KG1@62<=5 73 W13P25 XIÐXVIEGG.

A;M>"$3" (;'$1 . %<144=P=;1I=5 A:;79=42B, ;<1432A@8B 1@1<=/, 92A=P2A=5 ;<1-
432A1, 32;437<76=F24;=2 9A=C238, 32;437<76=F24;15 A2<2G1@3@743D :/<1 A1/@7F32@=B, 
G24 :/<1 A1/@7F32@=B, I2A;7G@74<1G5@4;72 KG1@62<=2, 50A7 ;<1432A1.

DinaJM. Mironova

SELECTION OF CHARACTERISTIC READINGS IN AUTOMATED 
MANUSCRIPT CLASSIFICATION

Abstract. Ye article deals with the algorithm for the selection of characteristic readings 
when classifying old manuscript traditions. Ye analysis is based on 525EOld Church Slavonic 
manuscripts of the Gospel of Mathew, 14.14Ð14.34.

Keywords. Manuscript classiZcation, cluster analysis, cluster periphery, characteristic 
reading, textologically relevant variation unit, weight of a variation unit, Old Church Slavonic 
Gospels, cluster core.

,1@@72 =44<207G1@=2 974G5U2@7 A1/A1H73;2 P7AC1<D@767 1<-
67A=3C1 G85G<2@=5 32;437<76=F24;=Q 9A=C23 4E I2<D> :9A7U2@=5 
9706737G;= ;7<<1I=B =437F@=;7G =E7H74@7G1@=5 G8H7A1 7302<D@8Q 
:/<7G A1/@7F32@=B GEA1C;1Q 70@767 3=91 :/<7G A1/@7F32@=B. )44<2-
07G1@=2 9A7G70=<74D @1 C132A=1<2 91441S1 14.14Ð14.34E525E49=4;7G 
I2A;7G@74<1G5@4;767 KG1@62<=5 XIÐXVIEG2;7G.

.802<2@=2 9A=C23 9A7G70=<74D GE3A= V3191. !@1F1<1 9A= G85G<2-
@== P7AC1<D@8Q ;A=32A=2G 73H7A1 9A=C23 @1 74@7G1@== 402<1@@8Q 
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GA:F@:> ;7<<1I=B =437F@=;7G H8< 47/01@ 97<@8B 49=47; :/<7G A1/-
@7F32@=B. *74<2 V3767 97 G42C @2=@0=G=0:1<D@8C :/<1C A1/@7F32-
@=B H8<1 9A7G202@1 1G37C13=/=A7G1@@15 ;<144=P=;1I=5 9A= 97C7-
U= ;<1432A@767 1@1<=/1 '<2;422G1 ['<2;422G, %:/@2I7G1, 1987]. .EA2-
/:<D3132 ;<144=P=;1I== H8<= G85G<2@8 ;<1432A8 A:;79=42B, 97;1-
/1GT=2 47G9102@=2 4E=/G243@8C= A201;I=5C= I2A;7G@74<1G5@4;767 
KG1@62<=5 [KG1@62<=2 73 )71@@1É 1998, 4. 7Ð17]. ?4@7G@82 953D ;<1-
432A7G 4773G2343G:>3 953= A201;I=5C: 97/0@=B 32;43, *A24<1G4;=B 
32;43, 0A2G@=B 32;43, [:07G4;=B &7G8B J1G23, @7G8B <=3:A6=F24;=B 
323A. .E6A:99: 97/0@267 32;431 G7T<7 307EA:;79=42B, GE6A:99: *A2-
4<1G4;767 32;431EÑ 53EA:;79=4=, GE6A:99: 0A2G@267 32;431EÑ 43EA:-
;79=4= (G;<>F15 A50 A:;79=42B, ;737A82 01<22 GEQ702 =44<207G1@=5 
H8<= 13A=H:3=A7G1@8 ;1; A:;79=4= 4E97/0@=C 32;437C), GE6A:99: [:-
07G4;767 &7G767 J1G231EÑ 3EA:;79=4=, GE6A:99: @7G767 <=3:A6=F24;7-
67 323A1EÑ 4EA:;79=4=. *A= V37C /@1F=32<D@15 F143D (115) A:;79=42B 
9A= ;<1432A=/1I== @2 9791<1 @= GE70=@ =/E;<1432A7G. "1;=2 A:;79=4= 
4C2T1<=4D @1 92A=P2A== 97<:F2@@7B 31H<=I8 ;<1432A7G.

&1 G37A7C V3192 0<5 13A=H:I== A:;79=42B 92A=P2A== ;E70@7C: 
=/E 953= 74@7G@8Q ;<1432A7G H8<1 9A7G202@1 7302<D@15 9A7I20:A1 
G8F=4<2@=5 4A20@267 9A7I2@31 4Q7043G1 0<5 ;1S07B A:;79=4= 4E;1S-
08C =/E953= 74@7G@8Q ;<1432A7G, 97/G7<=GT15 13A=H:3=A7G13D H7<D-
T=@43G7 A:;79=42B ;E 70@7C: =/E ;<1432A7G (@213A=H:3=A7G1@@8C= 
7431<=4D 18EA:;79=42B).

"1;=C 7HA1/7C, =/@1F1<D@8B 47431G ;<1432A7G =/C2@=<45 =E 47-
431G=< 363EA:;79=4= GE6A:992 97/0@267 32;431, 41EA:;79=4D GE6A:992 
0A2G@267 32;431, 96EA:;79=42B GE6A:992 *A24<1G4;767 32;431. %<1432-
A8 [:07G4;767 &7G767 J1G231 =E@7G767 <=3:A6=F24;767 323A1 @2 =/-
C2@=<=4D.

?F2G=0@7, F37, 24<= 0G2 =EH7<22 A:;79=4= 4E70=@1;7G8C F32@=2C 
73@745345 ;E50A: G85G<2@@7B A201;I==, :/2< 4EV3=C F32@=2C @2423 
32;437<76=F24;= G1S@:> =@P7AC1I=>. K4<= S2 F32@=2 A1/02<5>3 @2-
4;7<D;7 A:;79=42B, A1497<7S2@@8Q @1 92A=P2A==, @2 G42601 C7S@7 
70@7/@1F@7 :3G2AS013D, 9A=@10<2S13 <= V3= A:;79=4= ;E70@7B 6A:9-
92, =<= G42 7@= 4<:F1B@7 =C2>3 70=@1;7G72 F32@=21. .E4G5/= 4EV3=C 
F32@=2 4F=31<74D 32;437<76=F24;= @2A2<2G1@3@8C, 24<= @=;1;=2 0G2 

e ,1@@15 9A7H<2C1 F143=F@7 G8/G1@1 G8H7A7C C23701 ;<144=P=;1I==: 9A= 
G8HA1@@7C 49747H2 ;<1432A=/1I== @1 92A=P2A== A507C 7;1/8G1>345 A:;79=4=, 
@1 41C7C 02<2 9A=@10<2S1U=2 A1/<=F@8C ;<1432A1C.
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A:;79=4=, 267 A1/02<5>U=2, @2 7;1/8G1<=4D A507C 9A= ;<1432A=/1-
I==, 1E31;S2 24<= @=;1;=2 0G2 A:;79=4= @2 9A=@10<2S1<= ;E50A: 70-
@767 =/E;<1432A7G.

. A2/:<D3132 9A=C2@2@=5 01@@767 970Q701 GE ;1F243G2 9A20G1A=-
32<D@767 T161 793=C=/1I== 1G37C13=F24;767 A1/H=2@=5 A:;79=42B 
@1 6A:998 =/E532E@2=@0=G=0:1<D@8Q :/<7G H8<= 737HA1@8 387E@1=-
H7<22 @102S@8Q. .E ;1S07C =/E :/<7G A1/@7F32@=B, 9A=/@1@@8Q 9A= 
V37C 32;437<76=F24;= @=/;7A2<2G1@3@8C=, 37<D;7 70@7 F32@=2 9A20-
431G<2@7 H7<DT=C ;7<=F243G7C =437F@=;7G, 1E G42 7431<D@82 F32-
@=5EÑ @24;7<D;=C= A:;79=45C=. X. %7<G2<< G84;1/1< C84<D 7E37C, 
F37 G42 9707H@82 :/<8 32;437<76=F24;= @2A2<2G1@3@8 [Colwell, 1969]. 
[143D :/<7G A1/@7F32@=B =/E91441S1 WP. 14.14Ð14.34E9703G2AS01>3 
V3: C84<D. ?0@1;7 @1 =/:F12C7C C132A=1<2 G43A2F1>345 =E 6A:998 
=/E2Ð3EA:;79=42B, =C2>U=Q 4G7= Q1A1;32A@82 F32@=5. $/<8 A1/@7F-
32@=B, G802<5>U=2 31;=2 6A:998, G7T<= GE F=4<7 32;437<76=F24;= 
A2<2G1@3@8Q.

*74<2 ;<1432A=/1I== C132A=1<1 @1 74@7G1@== 737HA1@@8Q 
387E@1=H7<22 A2<2G1@3@8Q :/<7G A1/@7F32@=B H8<= 97<:F2@8 6A:9-
98, 1@1<76=F@82 97 47431G: 6A:991C, G85G<2@@8C @1 74@7G1@== G42Q 
:/<7G A1/@7F32@=B. *2A=P2A=B@15 F143D 7431<14D 31;S2 9A1;3=F24;= 
H2/ =/C2@2@=B. &= 70@1 A:;79=4D @2 97C2@5<1 6A:99:.

*7<7S=32<D@8C A2/:<D3137C 5G=<74D 37, F37 A50 A:;79=42B, 9A=-
@10<2S1U=Q 97 9A7I2@3: 4Q7043G1 ;E97/0@2B A201;I==, @7E9A=C8-
;1GT=Q A1@22 GE31H<=I2 ;E50A: 0A2G@267 32;431, 9A= ;<144=P=;1I== 
@1 74@7G1@== 387E:/<7G 9791<= GE;<1432A 97/0@267 32;431. "1;S2 2U2 
H7<22 7H747H=<74D 50A7 @7G767 <=3:A6=F24;767 323A1, :E;737A767 92-
A2910 9A7I2@31 4Q7043G1 4E0A2G@=C 32;437C :G2<=F=<45 4E6E07 11E%. 
X3= =E@2;737A82 0A:6=2 9A=C2A8 97;1/8G1>3, F37, =4;<>F=G =/E=4-
4<207G1@=5 @1=C2@22 32;437<76=F24;= /@1F=C82 :/<8, C8, 97C=C7 
97<:F2@=5 49=4;1 @1=H7<22 32;437<76=F24;= A2<2G1@3@8Q :/<7G A1/-
@7F32@=B, 07H=<=4D <:FT2B G=/:1<=/1I== A2/:<D3137G 1G37C13=F2-
4;7B 7HA1H73;=.

&1 3A23D2C V3192 =/E97<@767 49=4;1 :/<7G A1/@7F32@=B H8<= G8-
HA1@8 31;=2 :/<8, GE;737A8Q H7<DT2 75E% 9A20431G=32<2B Q735 H8 70-
@767 =/E953= 97<:F2@@8Q A1@22 ;<1432A7G =C2>3 70@7 =E37 S2 F32@=2, 
73<=F@72 73 F32@=5 H7<DT=@43G1 9A20431G=32<2B 0A:6767 ;<1432A1 
(31H<.E1). .E74@7G@7C :/<8, 7;1/1GT=245 32;437<76=F24;=C= 9A=C231-
C= 0<5 WP. 14.14Ð14.34, H8<= 9A20431G<2@8 0G:C5 F32@=5C=, =<= S2 
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P1,;*K1 1. !05:70D 4D<73766DU 20/A0+::/9 205:7-

M78,-/4+1 07<+8E51
!0/E76- ,U/<,-4+

*-7657 1 *-7657 2 *-7657 3
0MF+ 13: &'#?,v W&?-vEw W&?-v &'#?,v

*7/0@=B 32;43
&7G8B <=3:A6=F24;=B 323A
,A2G@=B 32;43
*A24<1G4;=B 32;43*
[:07G4;=B &7G8B J1G23 

7
100
75
7
0

92
0
25
88
100

Ñ
Ñ
Ñ
Ñ
Ñ

0MF+ 56: -?,)&' EÑ ['!v

*7/0@=B 32;43
&7G8B <=3:A6=F24;=B 323A
,A2G@=B 32;43
*A24<1G4;=B 32;43
[:07G4;=B &7G8B J1G23 

8
100
100
0

100

91
0
0

100
0

Ñ
Ñ
Ñ
Ñ
Ñ

0MF+ 61: $gK W)&G EÑ W)&G+' $gK

*7/0@=B 32;43
&7G8B <=3:A6=F24;=B 323A
,A2G@=B 32;43
*A24<1G4;=B 32;43
[:07G4;=B &7G8B J1G23 

100
0
0
96
100

0
100
100
3
0

Ñ
Ñ
Ñ
Ñ
Ñ

0MF+ 62: W)&G EÑ W)&G+v E!"v

*7/0@=B 32;43
&7G8B <=3:A6=F24;=B 323A
,A2G@=B 32;43
*A24<1G4;=B 32;43
[:07G4;=B &7G8B J1G23 

98
100
75
0
33

!
0
25
96
66

Ñ
Ñ
Ñ
Ñ
Ñ

0MF+ 82: ?%#L!"L&RY EÑ M+)gL&RY

*7/0@=B 32;43
&7G8B <=3:A6=F24;=B 323A
,A2G@=B 32;43
*A24<1G4;=B 32;43
[:07G4;=B &7G8B J1G23 

34
0
0
0
!

!
0
75
96
0

Ñ
Ñ
Ñ
Ñ
Ñ

0MF+ 83: -#',L_R EÑ .L!) EÑ -#',X

*7/0@=B 32;43
&7G8B <=3:A6=F24;=B 323A
,A2G@=B 32;43
*A24<1G4;=B 32;43
[:07G4;=B &7G8B J1G23 

0
0
75
0
0E

100
100
25
3

100

0
0
0
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37<D;7 0G1 F32@=5 73A1S1<= A1/H=2@=2 C144=G1 A:;79=42B @1 32;437-
G82 6A:998, 4773G2343G:>U=2 79=48G12C8C ;<1432A1C; GEV3=Q 4<:F1-
5Q GE437<HI2 Ç[32@=2 3È 97431G<2@8 9A7F2A;=. K4<= 4:CC1 GE43A7;1Q 
31H<. 1EC2@DT2 100E% (V3= /@1F2@=5 G802<2@8 ;:A4=G7C, =4;<>F15 
976A2T@743D GE1E%, G7/@=;T:> 9A= 7;A:6<2@==)EÑ /@1F=3, @207431>-
U=2 07 431 9A7I2@38 A:;79=42B A1/02<5>3 0A:6=2 F32@=5, @2 =@P7A-
C13=G@82 0<5 G85G<2@=5 ;<1432A7G.

"1;=C 7HA1/7C, H8<= 97<:F2@8 32;437<76=F24;=2 9A=C238 G42Q 
32;437G8Q 6A:99 (01<22EÑ 9A=C238). ,<5 79A202<2@=5 9A=C23 =/E;1S-
0767 =/E 953= ;<1432A7G H8<= G/538 A:;79=4= 50A1: 316E A:;79=42B 
97/0@267 32;431, 11EÑ *A24<1G4;767 32;431, 4EÑ 0A2G@267 32;431, 4EA:-
;79=4= 4E32;437C @7G767 <=3:A6=F24;767 323A1 G42 3EA:;79=4= 4E32;-
437C [:07G4;767 &7G767 J1G231.

. A144C13A=G12C7C 73A8G;2 WP. 14.14Ð14.34E H8<= 7H@1A:S2@8 
64E9A=C238. #2/:<D3138 A1/H=2@=5 @1 6A:998 97 =3761C ;<144=P=;1-
I== 97 737HA1@@8C 9A=C231C 9703G2A0=<= 92AG7@1F1<D@72 A1/H=2-
@=22. *A= V37C GE;<1432A 0A2G@267 32;431 G7T<= @2;737A82 A:;79=4=, 
;737A82 07 V3767 9A= ;<1432A@7C 1@1<=/2 A1497<161<=4D @1 92A=P2-
A==, 1E @24;7<D;7 A:;79=42B 97/0@267 32;431, =/@1F1<D@7 9791GT=Q 
GE;<1432A 0A2G@267 32;431, 9A= ;<144=P=;1I== 97 9A=C231C 9A=C;@:-
<= ;E;<1432A: 97/0@267 32;431. *7 4A1G@2@=> 4E=/@1F1<D@8C 47431G7C 
6A:998 ;7<=F243G7 A:;79=42B GE;<1432A2 *A24<1G4;767 32;431 :G2<=-
F=<74D 4E53E07 86, GE;<1432A2 97/0@267 32;431EÑ 4E307E07 352. .92AG82 
;E;<1432A: @7G767 <=3:A6=F24;767 323A1 9A=C;@:<1 A:;79=4D 4E92A=-
P2A== (-74:01A43G2@@8B =437A=F24;=B C:/2B, 47HA1@=2 ]<:07G1, 11), 
;737A15 GE@1T2C =437F@=;2 79=41@1 ;1; 9A=@10<2S1U15 ;E01@@7C: 
3=9: 32;431 [KG1@62<=2 73 )71@@1É, 1998, 4. 69].

"1;S2 G1S@7 73C23=3D, F37 92A2910 9A7I2@31 4Q7043G1 C2S0: ;<1-
432A1C= /@1F=32<D@7 G7/A74: C2S0: ;<1432A1C= 97/0@267 =E0A2G@267 
32;437G 92A2910 9A7I2@31 :G2<=F=<45 4E8E07 26E%, C2S0: ;<1432A1C= 
0A2G@267 32;431 =E@7G767 <=3:A6=F24;767 323A1EÑ 4E6E07 18E%, C2S0: 
;<1432A1C= 0A2G@267 =E*A24<1G4;767 32;437GEÑ 4E15E07 35E%.

%<144=P=;1I=5 A:;79=42B @1 74@7G1@== 37<D;7 32;437<76=F24;=Q 
9A=C23 97/G7<523 79A202<53D H7<22 F23;=2 6A:998 =E13A=H:3=A7G13D 
H7<DT72 ;7<=F243G7 A:;79=42B 92A=P2A==.

h #2/:<D3138 ;<144=P=;1I== =437F@=;7G 97 32;437<76=F24;=C 9A=C231C 
79:H<=;7G1@ A1@22 G 4313D2 ,.EW.EW=A7@7G7B, 974G5U2@@7B 32;437<76=F24;7B 
/@1F=C743= :/<7G A1/@7F32@=B [W=A7@7G1, 2012].
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%,-/B658

KG1@62<=2 73 )71@@1 GE4<1G5@4;7B 3A10=I==E/E=/0. 970673. '. '.  '<2;422G, 
).  ..  '/1A7G1, K. +. '<2;422G1 =E 0A. !*H.: #744=B4;72 H=H<2B4;72 7HU243G7, 
1998.

'5-70+-@0+

4;")(""$J4.  4., A%&."K'$1JR. 8. X.W =E9A7H<2C8 32;437<76== 0A2G@24<1-
G5@4;=Q 32;437G //E+=@6G=43=F24;=2 /101F= =E7HA1H73;1 01@@8Q @1 X.W. W.: 
)#( '& !!!#, 1987. !.  111Ð121.

!*-'.'$1J@.  !. ?I2@;1 32;437<76=F24;7B /@1F=C743= :/<7G A1/@7F32@=B 
(@1 C132A=1<2 525E 49=4;7G 4<1G5@4;767 KG1@62<=5 73 W13P25 XIÐXVIE GG.) 
//E!3A:;3:A@15 =E9A=;<10@15 <=@6G=43=;1: C2SG:/. 4H. .89. 9. !*H.: )/0-G7 
!*H-$,E2012. C. 261Ð275.

ColwellJE. C. Studies in Methodology in Textual Criticism of the New Testa-
ment. Leiden: Brill, 1969.

Source

Evangelie ot Ioanna v slavianskoi traditsii [Ye Gospels of John in the Old 
Church Slavonic Tradition] 1998. A. A. Alekseev, I. V. Azarova, E. L. Alekseeva et al. 
(publ.). Saint Petersburg: Rossiiskoe bibleiskoe obshchestvo [Russian Bible Soci-
ety]. (In Russ.)
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@;4<8@45R7!2<7 >@=>@R7>57 874<2 478 
;?478@45R7!25S 8<176:S 90!!2<:=TR>TS 

2<9C0!<; 472!4<; 1

4..'21K*<. "2C13=F24;72 C702<=A7G1@=2 5G<52345 70@=C =/E41C8Q G743A2H7G1@-
@8Q 4313=43=F24;=Q C23707G, 97/G7<5>U=Q G85G=3D 4702AS132<D@:> 43A:;3:A: ;7A-
9:47G 32;437G. _2<D> @1T267 =44<207G1@=5 5G<52345 A14T=A2@=2 1<67A=3C7G 32C13=-
F24;767 C702<=A7G1@=5 /1 4F23 1G37C13=F24;767 @1/@1F2@=5 C237; 32CEÑ 9A7I20:A8 
G8H7A1 C23;= 0<5 C@7S243G1 4<7G, P7AC=A:>U=Q 32C:. .E01@@7B A1H732 7H4:S012345 
6A1P7G8B 1<67A=3C @1/@1F2@=5 C237; 32C =E1@1<=/=A:>345 A2/:<D3138 267 9A=C2@2-
@=5 @1 A:44;75/8F@7C C132A=1<2. *A20<1612C8B @1C= 1<67A=3C G;<>F123 GE42H5 0G1 
V3191: 1)E=/G<2F2@=2 ;1@0=0137G GEC23;= 32C @1 74@7G2 1<67A=3C1 PageRank =EC7A-
P7<76=F24;=Q P=<D3A7G; H)EA1@S=A7G1@=2 ;1@0=0137G. X;492A=C2@38, 9A7G202@@82 
4EA:44;75/8F@8C ;7A9:47C V@I=;<7920=F24;=Q 32;437G 97 <=@6G=43=;2, 07;1/1<= 47-
437532<D@743D @1T267 970Q701.

A;M>"$3" (;'$1.  32C13=F24;72 C702<=A7G1@=2, @1/@1F2@=2 C237; 32C, A:44;75/8F-
@82 ;7A9:48 32;437G.

AliiaJR. Erofeeva, OlgaJA. Mitrofanova

AUTOMATIC ASSIGNMENT OF TOPIC LABELS IN TOPIC MODELS FOR 
RUSSIAN TEXT CORPORA

Abstract. Topic modelling is a widely used statistical technique which allows to reveal 
internal conceptual organization of text corpora. Ye main goal of this paper was to improve 
topic modelling algorithms by introducing automatic topic labelling, a procedure which 
chooses a label for a cluster of words in a topic. We have chosen an unsupervised graph-based 
method and elaborated it with regard to Russian. Ye proposed algorithm consists of two 

e )44<207G1@=2 97002AS1@7 6A1@37C #``) b 16-06-00529 Ç#1/A1H73;1 
<=@6G=43=F24;767 ;7C9<2;41 0<5 1G37C13=F24;767 42C1@3=F24;767 1@1<=/1 A:4-
4;75/8F@8Q ;7A9:47G 32;437G 4 9A=C2@2@=2C 4313=43=F24;=Q C23707GÈ (2015Ð
2018E6708).
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stages: candidate generation by means of PageRank and morphological Zlters, and candidate 
ranking. Our topic labelling experiments on a corpus of encyclopaedic texts on linguistics has 
shown the advantages of labelled topic models for NLP applications.

Keywords. Topic modelling, topic labelling, Russian corpora.

)47<7657

! A7437C ;7<=F243G1 V<2;3A7@@7B @243A:;3:A=A7G1@@7B =@P7A-
C1I== G42 H7<22 G743A2H7G1@@8C 431@7G=345 ;<144 C23707G 1G37C1-
3=F24;7B 7HA1H73;= 32;437G @1 243243G2@@7C 5/8;2, 97/G7<5>U=Q 
=/G<2;13D 4;A83:> 43A:;3:A: =/EC144=G7G 32;437G. .E92AG:> 7F2A20D 
A2FD =023 7E ;<1432A=/1I== 32;437G, 3. 2. 7E 6A:99=A7G;2 07;:C2@37G 
4Q70@7B 32C13=;=, 1E31;S2 7EG802<2@== GE@=Q 4;A838Q 32C.

. 974<20@=2 6708 9A=7HA231>3 979:<5A@743D 32C13=F24;=2 C702-
<=, 97/G7<5>U=2 79A202<=3D, ;1;=2 32C8 9A=4:343G:>3 GE07;:C2@32 
=E;1;=C= 4<7G1C= 79A202<52345 31 =<= =@15 32C1. *A7=4Q70=3 Ç@2-
F23;15È ;<1432A=/1I=5EÑ 70=@ 07;:C2@3 =<= 70@7 4<7G7 C76:3 4EA1/-
<=F@7B G2A753@743D> 73@74=3D45 4A1/: ;E@24;7<D;=C 32C1C. "A10=-
I=7@@7 32C8 9A20431G<5>345 GEG=02 @7C2A1 =E92AG767 =<= 92AG8Q @2-
4;7<D;=Q 4<7G 4E41C7B G847;7B G2A753@743D> 9A=@10<2S@743= ;E32C2 
[%7<DI7G =E0A., 2014; &7;2<D, +:;1T2G=F, 2015]. "2C 41C8C G7/@=;123 
3A:0@743D GE@16<50@7C 9A20431G<2@== 32C8: F2<7G2;:, 747H2@@7 @2-
492I=1<=43:, C7S23 H83D 4<7S@7 =@32A9A23=A7G13D 4313=43=F24;=2 
01@@82, /1<7S2@@82 GE G801F2. ,<5 7H<26F2@=5 =@32A9A231I== 32C 
=497<D/:>345 C23;=. W23;1EÑ 974<207G132<D@743D 4<7G, 97 4C84<: 
49747H@8Q 97;A83D 7HU22 4702AS1@=2 01@@767 A149A202<2@=5 @1 
C@7S243G2 4<7G (32C8). )@7601 32C1C GA:F@:> 9A=9=48G1>345 A2-
<2G1@3@82 C23;= GE4:HR2;3=G@7C 97A50;2. ?0@1;7 1G37C13=F24;=B 
G8H7A C23;= 32C8 97/G7<523 @2 37<D;7 7H<26F=3D =@32A9A231I=> 
=/G<2F2@@8Q A149A202<2@=B 4<7G, @7E=E4V;7@7C=3D GA2C5 =E4=<8, /1-
3A1F2@@82 @1 A:F@:> =@02;41I=>.

. 974<20@22 GA2C5 H8<= 9A20<7S2@8 C23708 G=/:1<=/1I== ;<1-
432A7G GEG=02 6A1P7G [Role, Nadif, 2014], n-C2A@8Q C13A=I [Chuang et 
al., 2012], =/7HA1S2@=B [Aletras, Stevenson, 2013], 7H<1;1 3267G. "1;S2 
4>01 73@74=345 9A20431G<2@=2 32C GE G=02 32;437G7B C23;= (@1/G1-
@=5), 7H7HU1>U2B 4702AS1@=2 ;<1432A1. *2AG15 A1H731 97 1G37C1-
3=F24;7C: @1/@1F2@=> C237; 32C (automatic topic labelling) 975G=<14D 
GE2007E670: [Mei et al., 2007], 4E32Q 97A H8<7 9A20<7S2@7 C@7S243G7 
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C23707G =E1<67A=3C7G. ?0@1;7 07 4=Q 97A @2 9A7G202@7 =44<207G1@=5 
01@@7B @19A1G<2@@743= @1 C132A=1<2 A:44;767 5/8;1. .E@1T2B A1H732 
9A209A=@=C12345 97983;1 G7497<@=3D 4:U243G:>U=B 9A7H2<.

1.?G7-/<D +4-/:+-5B7,8/A/ 6+H6+B7657 :7-/8 -7:  
4?470/1-6/,-6DU -7:+-5B7,85U :/<731U

1.1.J6"-'<2.'(2.3" 2"H12*>"()*" H'I";*

?0@=C =/E=@43A:C2@37G 4313=43=F24;767 1@1<=/1 H7<DT=Q 32;437-
G8Q C144=G7G 5G<52345 G2A753@743@72 32C13=F24;72 C702<=A7G1@=2, 
97/G7<5>U22 7H@1A:S=G13D GE@=Q @25G@82 32C8 =E7A61@=/7G13D 07-
;:C2@38 476<14@7 V3=C 32C1C [Blei, 2012]. .2A753@743@72 32C13=F2-
4;72 C702<=A7G1@=2 G8670@7 73<=F12345 73 9A20T243G:>U=Q C702-
<2B 42C1@3=F24;767 1@1<=/1 32C, F37 ;1S08B 07;:C2@3 C7S23 73@7-
4=3D45 ;EA1/@8C 32C1C, 3. 2. @2F23;743D> 9A7G70=C7B ;<1432A=/1I==.

.802<5>345 @24;7<D;7 3=97G 32C13=F24;=Q C702<2B, ;737A82, 
GE4G7> 7F2A20D, =C2>3 C@7S243G7 G1A=1I=B. !31@01A3@8C= C23701-
C= 5G<5>345 G2A753@743@8B 42C1@3=F24;=B 1@1<=/ (pLSA, GE7H<143= 
=@P7AC1I=7@@767 97=4;1EÑ G2A753@743@72 <132@3@7-42C1@3=F24;72 
=@02;4=A7G1@=2, pLSI) [Hofmann, 1999] =E<132@3@72 (4;A8372) A1/C2-
U2@=2 ,=A=Q<2 (LDA) [Blei et al., 2003].

*74;7<D;: LDAEÑ V37 62@2A13=G@15 C702<D, 9A7I244 97A7S02@=5 
47437=3 =/E@24;7<D;=Q V3197G:

 Ñ 0<5 ;1S0767 07;:C2@31 d *&J;7<<2;I== D 4<:F1B@7 G8HA13D 
A149A202<2@=2 dd 97 32C1C;

 Ñ 0<5 ;1S0767 4<7G1 w GE 07;:C2@32 4<:F1B@7 G8HA13D 32C: et 
=/EA149A202<2@=5 dd, /132C 4<:F1B@7 G8HA13D 4<7G7 =/EA149A2-
02<2@=5 et.

*A2097<1612345, F37 91A1C23A8 dd *Jet =C2>3 A149A202<2@=5 Dir(f ) 
=EDir(g) 4773G2343G2@@7, 602 f  =EgEÑ V37 6=92A91A1C23A8 A149A202<2-
@=5 ,=A=Q<2 [%7AT:@7G, -7C/=@, 2012].

. C702<= LDA ;7<=F243G7 32C /1012345 GE5G@7C G=02 91A1C23A7C 
K, 3. 2. 7@7 07<S@7 H83D =/G243@7 =E@2 C7S23 =/C2@53D45 4E7HR2C7C 
C132A=1<1. &1 9A1;3=;2 ;7VPP=I=2@3 970H=A12345 VC9=A=F24;=.

!7 GA2C2@2C H8< 9A20<7S2@ I2<8B A50 :47G2AT2@43G7G1@@8Q C7-
02<2B LDA, G7 C@76=Q =/E;737A8Q 7HQ70=345 9A2097<7S2@=2 7EÇC2T;2 
4<7GÈ. *A2S02 G4267 437=3 :97C5@:3D C702<D =2A1AQ=F24;767 <132@3-
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@767 A1/C2U2@=5 ,=A=Q<2 (hLDA), 0=@1C=F24;=2 (32C97A1<D@82) 
32C13=F24;=2 C702<=, 1G37A-32C13=F24;=2 C702<=, C702<= Ç1G37AEÑ 
97<:F132<DÈ, ÇA7<DEÑ 1G37AEÑ 97<:F132<DÈ =E3. 0. %A7C2 3767, =44<2-
07G132<= 9A707<S1>3 :<:FT13D 32C13=F24;=2 C702<= 4E <=@6G=43=-
F24;7B 37F;= /A2@=5, 07H1G<55 :F23 n-6A1CC [.7A7@I7G, *73192@;7, 
2013; &7;2<D, +:;1T2G=F, 2015; Wang et al., 2007] =E43A2C54D :43A1@=3D 
76A1@=F2@=5, @1;<108G12C82 6=9732/7B ÇC2T;1 4<7GÈ.

1.2.J!"2'I3 1$2'H12*>"()'L' .1&.1>".*< H"2') 2"H  
I;< $"-'<2.'(2.3E 2"H12*>"()*E H'I";"+

.42 1<67A=3C8, 79=41@@82 GE4:U243G:>U=Q =44<207G1@=5Q, C7S-
@7 :4<7G@7 9702<=3D @1 0G1 ;<1441 4E37F;= /A2@=5 =497<D/:2C8Q A2-
4:A47G:

1) =497<D/:>U=2 37<D;7 32C13=F24;=2 4<7G1 =E32;438 41C767 ;7A-
9:41;

2) 9A=G<2;1>U=2 G@2T@=2 =437F@=;=, 31;=2 ;1; 1@37<76==, 492-
I=1<D@82 H1/8 01@@8Q, V@I=;<7920== =E 97=4;7G82 4=432C8 
GE)@32A@232.

,1<22 C8 79=T2C 74@7G@82 C23708 476<14@7 V3=C 6A:99=A7G;1C.

1.2.1.E.@:3A=32;437G82 C23708 1G37C13=F24;767  
@1/@1F2@=5 C237; 32C

. A1@@2B A1H732 97 1G37C13=F24;7C: =C2@7G1@=> 32C 9A= 32C13=-
F24;7C C702<=A7G1@== [Mei et al., 2007] 1G37A8 A144C13A=G1>3 /101F: 
C=@=C=/1I== 73@74=32<D@7B V@3A79== (A144375@=5 %:<DH1;1EÑ +2B-
H<2A1) C2S0: A149A202<2@=5C= 4<7G =E70@7GA2C2@@7 C1;4=C=/1I== 
C2A8 G/1=C@7B =@P7AC1I== C2S0: 9732@I=1<D@7B C23;7B =E32C13=-
F24;7B C702<D>. .E4313D2 9A20<1612345 I2<8B @1H7A G2A753@743@8Q 
A2T2@=B 0<5 V37B /101F=.

. 4313D2 ,S. +1: =E471G37A7G [Lau et al., 2010] 9A20431G<2@ 970Q70, 
H1/=A:>U=B45 @1 9A2097<7S2@== 7E37C, F37 970Q705U:> C23;: C7S-
@7 @1B3= 4A20= 32C13=F24;=Q 4<7G, =C2>U=Q G847;:> G2A753@743D 
9A=@10<2S@743= ;E32C2. ,<5 @1Q7S02@=5 @1=H7<22 A2<2G1@3@767 32-
C13=F24;767 4<7G1 1G37A8 970H=A1>3 4<20:>U=2 9A=/@1;=: /@1F2@=5 
:4<7G@7B G2A753@743= GE7;@2 =/E10E4<7G, 602 jJ=J1, É, 10; j h i  (P7AC:<1 
(1)):
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. A1H732 '. ]=@0<1 =E471G37A7G [Hindle et al., 2013] 1G37C13=F24;72 
=C2@7G1@=2 5G<52345 970/101F2B 1@1<=/1 /19=42B GE A297/=37A=5Q 
=4Q70@767 ;701 9A76A1CC@767 7H2492F2@=5 =E32Q@=F24;7B 97002AS-
;=, 974;7<D;: 32C13=F24;=2 C702<= 7H7HU1>3 ;<>F2G82 ;7@I29I== 
GE;7A9:42, 31;=2 ;1; =4Q70@8B ;70, ;7CC2@31A== ;E@2C:, 477HU2@=5 
GEA1448<;1Q. W23;=-;1@0=0138 @2 =/G<2;1>345 =/E32;431 =E@2 62@2-
A=A:>345, 49=47; ;<>F2G8Q G7/C7S@8Q @1/G1@=B 79A202<2@ /1A1@22 
=EGA:F@:>.

. 4313D2 '. %1@7 M241G= =E471G37A7G [Cano Basave et al., 2014] =C2-
@7G1@=2 32C A144C13A=G12345 ;1; /101F1 1G37C13=F24;767 A2P2A=A7-
G1@=5. W23;= 32C 9A20<1612345 =/G<2;13D @1 74@7G2 A2P2A137G 07;:-
C2@37G, 73@745U=Q45 ;E32C2 4E@1=H7<DT2B G2A753@743D>.

#1H731 .. %7: =E 471G37A7G [Kou et al., 2015] 79=48G123 V;492A=-
C2@38 4EG2;37A1C= 4<7G =EH:;G. %1@0=0138 =/G<2;1>345 4<20:>U=C 
49747H7C: 0<5 ;1S07B 32C8 47H=A12345 C@7S243G7 32Q 07;:C2@37G, 
0<5 ;737A8Q V31 32C1 5G<52345 @1=H7<22 G2A753@7B. .E;1S07C =/EV3=Q 
07;:C2@37G G802<5>345 ;7@31;3@82 4<7G747F231@=5 974A2043G7C 
97G2AQ@743@767 4=@31;4=F24;767 1@1<=/1, GE49=47; 07H1G<5>345 32, 
GE;737A8Q G43A2F1>345 ;1;=2-37 =/E92AG8Q 10E32C13=F24;=Q 4<7G.

. A1H732 ,. &7<14;7 =E,S. ?<=G2BA8 [Nolasco, Oliveira, 2016] ;1@-
0=0138 =/G<2;1>345 37<D;7 =/E G1S@8Q 07;:C2@37G ;7<<2;I==, 0<5 
V3767 07;:C2@38 4@1F1<1 A1@S=A:>345 97 G2A753@743= 9A=@10<2S-
@743= ;E32C2, =/EA2B3=@61 =/G<2;1>345 92AG82 D 07;:C2@37G. .G202-
@=2 91A1C23A1 D 97/G7<523 @2 =@02;4=A7G13D G24D ;7A9:4 I2<=;7C 
GEH:0:U2C.

1.2.2.EW23708 1G37C13=F24;767 @1/@1F2@=5 C237; 32C 
4E9A=G<2F2@=2C G@2T@=Q =437F@=;7G

. 2009E 670: G8T<1 A1H731 [Magatti et al., 2009], 1G37A8 ;737-
A7B (,. W16133= =E0A.) 74@7G8G1>3 4G7B 1<67A=3C @1 =2A1AQ==, =/-
G<2F2@@7B =/E 42AG=41 Google Directory (gDir), ;737A8B H8< /1;A83 
GE2011E670:. !2AG=4 Google Directory H8< ;131<767C 41B37G, A149A2-
02<2@@8Q 97 32C13=F24;=C 6A:991C. *A20<7S2@@8B 1G37A1C= 1<67-
A=3C 47437=3 =/E0G:Q @1H7A7G ;7C97@2@37G: C2A 1447I=1I== C2S0: 
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4<7G1C= =E9A1G=< @1/@1F2@=5 C237;. .E4313D2 GG70=345 97@53=2 32C1-
3=F24;767 02A2G1, GEG2AT=@1Q ;737A767 @1Q705345 C@7S243G1, 47437-
5U=2 =/EC23;= =E49=4;1 4<7G, 1E31;S2 0797<@=32<D@7B =@P7AC1I==, 
4G5/1@@7B 4E32C7B. #2HA1 C2S0: G2AT=@1C= 73A1S1>3 3A10=I=7@@72 
=2A1AQ=F24;72 73@7T2@=2 IS-A. )@8C= 4<7G1C=, 07F2A@=2 32C8 H:-
0:3 1G37C13=F24;= 73@74=3D45 = ;EC23;2 A70=32<D4;7B 32C8. ,1@@72 
02A2G7 =/G<2;12345 =/E;131<761 gDir. "1;S2 GE4313D2 9A=G705345 A2-
/:<D3138 V;492A=C2@37G 4E07H1G<2@=2C 4<7G =/E32/1:A:41 OpenOsce 
English Yesaurus, GE ;737A7C =497<D/:>345 73@7T2@=5 =/E WordNet 
(6=92A7@=C8, 1@37@=C8, 1447I=1I== =E3. 9.).

. 4313D2 ,S. +1: =E471G37A7G [Lau et al., 2011] /101F1 A2T12345 4<2-
0:>U=C 7HA1/7C. *A20<161>345 0G1 1<67A=3C1: H2/ :F=32<5 = 4E:F=-
32<2C (support vector regression, SVR). ,<5 62@2A1I== 49=4;1 ;1@0=01-
37G GE;1F243G2 G@2T@267 =437F@=;1 =497<D/:2345 Ç.=;=920=5È, GE97-
=4;7G:> 4=432C: ;737A7B 739A1G<52345 /19A74, 474375U=B =/E92AG8Q 
10E32C13=F24;=Q 4<7G. ,1<22 GE;1F243G2 ;1@0=0137G 47QA1@5>345 /1-
67<7G;= 92AG8Q 8E43132B, G801@@8Q 97 01@@7C: /19A74:, =/E;737A8Q 
/132C =/G<2;1>345 970Q705U=2 97043A7;= 4EI2<D> 07H1G<2@=5 @7G8Q 
9732@I=1<D@8Q C237; GE49=47;. *7/S2 V373 S2 970Q70 H8< G749A7=/-
G202@ GE4313D2 &. '<23A141 [Aletras, 2014].

. 2U2 70@7B =027<76=F24;= H<=/;7B A1H732 3767 S2 6701 [Hulpus et 
al., 2013] G@2T@=C =437F@=;7C 5G<52345 DBpedia.

?302<D@767 G@=C1@=5 /14<:S=G123 4313D5 &. '<23A141 =E471G37-
A7G [Aletras et al., 2014], 974G5U2@@15 A29A2/2@31I== 32C 9A= 97C7U= 
32;437G8Q C237; =E=/7HA1S2@=B, =Q 4A1G@2@=>. .E4313D2 79=41@ 1<67-
A=3C =C2@7G1@=5 32C 9A= 97C7U= 6A1P7G8Q C23707G. *A20431G<2@8 
A2/:<D3138 V;492A3@8Q 7I2@7;: 2,08E0<5 ;7A9:41 H<767G, 2,01E0<5 Q:07-
S243G2@@7B <=32A13:A8, 2,05E0<5 32;437G @7G7432B =E1,9E0<5 C20=I=@-
4;=Q 32;437G (97 T;1<2 73 0E07 3).

2.?a8,2705:76- 2/ +4-/:+-5B7,8/:@ 6+H6+B765K :7-/8 -7:  
<31 -7:+-5B7,85U :/<7379 6+ :+-705+37 0@,,8/1HDB6DU -78,-/4

2.1.JS,V1< E1-1)2"-*(2*)1 1;L'-*2H1 1$2'H12*>"()'L' 
.1&.1>".*< H"2') 2"H I;< -%(()'<&3>.3E 2")(2'$

. 4=<: 3767, F37 4:U243G:>U=2 C23708 1G37C13=F24;767 @1/@1-
F2@=5 C237; 32C H8<= 79=41@8 37<D;7 0<5 1@6<=B4;767 5/8;1, @1C= 
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H8<7 9A=@537 A2T2@=2 A1/A1H7313D 9707H@8B 1<67A=3C =E0<5 32C1-
3=F24;=Q C702<2B A:44;75/8F@8Q 32;437G8Q 07;:C2@37G.

#1/A1H138G12C8B C2370 07<S2@ H83D 9A=C2@=C8C ;E<>H8C 32-
C1C, 9A20431G<2@@8C GE G=02 A149A202<2@=5 4<7G, G@2 /1G=4=C743= 
7E3767, ;1;15 32C13=F24;15 C702<D H8<1 =497<D/7G1@1. !<207G132<D@7, 
C8 @2 431G=C 92A20 47H7B /101F: =@326A=A7G13D P:@;I=7@1< 79A202-
<2@=5 C23;= 32C8 GE;1;:>-37 ;7@;A23@:> C702<D. &1/@1F2@=2 C23;= 
07<S@7 9A7=4Q70=3D ;1; 70=@ =/EV3197G 9743-7HA1H73;= A2/:<D3137G 
32C13=F24;767 C702<=A7G1@=5 (A149A202<2@=5 4<7G).

. A2/:<D3132 9A7G202@@767 1@1<=/1 4:U243G:>U=Q 1<67A=3C7G C8 
A2T=<= 4P7;:4=A7G13D45 @1 970Q701Q 4E9A=G<2F2@=2C G@2T@=Q =4-
37F@=;7G, 31;=Q ;1; 7@37<76==, H1/8 01@@8Q 79A202<2@@8Q 7H<1432B 
/@1@=B, V@I=;<7920== =E97=4;7G82 4=432C8 GE)@32A@232.

[37 ;1412345 41C767 G@2T@267 =437F@=;1, 37 C8 @2 A144C13A=G1<= 
G1A=1@3 4E7@37<76=5C= =E32/1:A:41C=, 974;7<D;: 0<5 C@76=Q 9A20-
C23@8Q 7H<1432B =Q @2 4:U243G:23. "1;=C 7HA1/7C, C8 G8H=A1<= 
C2S0: Ç.=;=920=2BÈ, :S2 /1A2;7C2@07G1GT2B 42H5 GEA2T2@=5Q /101-
F= 1G37C13=F24;767 @1/@1F2@=5 C237; 32C, =E97=4;7G8C= 4=432C1C= 
GE)@32A@232.

W8 7431@7G=<=4D @1 G37A7C G1A=1@32, 974;7<D;: 4:U243G:>3 31-
;=2 5G<2@=5, 7E;737A8Q 2U2 @23 =@P7AC1I== GEÇ.=;=920==È =E4773-
G2343G2@@7, 970Q705U=Q 43132B =E/167<7G;7G (V37 9703G2A0=<74D 97/-
S2 GEQ702 V;492A=C2@37G @1 ;7A9:42 492I=1<D@8Q 32;437G 97 <=@6G=-
43=;2).

. 4G72B C2370=;2 C8 79=A12C45 @1 6A1P7G8B 1<67A=3C [Aletras et 
al., 2014]. ?@ 73@74=345 ;E970Q701C, =497<D/:>U=C G@2T@=2 =437F-
@=;= 0<5 97A7S02@=5 49=4;1 C237;-;1@0=0137G, 1E31;S2 @2 3A2H:23 
7H:F2@=5 @1 /1A1@22 A1/C2F2@@8Q 01@@8Q. W8 G8HA1<= GE ;1F243G2 
10193=A:2C767 1<67A=3C H2/ 7H:F2@=5 9737C:, F37 @2 0<5 G42Q 7H<1-
432B /@1@=5 C7S@7 @1B3= 6737G82 A1/C2F2@@82 ;7A9:41 =EV31<7@@82 
C23;=.

%1; =E H7<DT=@43G7 4:U243G:>U=Q C23707G, @1T 970Q70 9A20-
97<16123 0G1 V3191: 62@2A1I=> 49=4;1 ;1@0=0137G =E A1@S=A7G1@=2 
97<:F2@@767 49=4;1 ;1@0=0137G. &1 GQ70 4=432C8 9701>345 32C13=-
F24;=2 4<7G1, @1 G8Q702 =C2>345 K C237; 0<5 32C8. ,1<22 970A7H@7 
A144C13A=G1>345 7302<D@82 974<207G132<D@82 T16=.
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2.2.JF&$;">".*" )1.I*I12'$ $JH"2)* 2"H

*2AG8B V319 1@1<=/1 47437=3 GEG802<2@== 4<7G =E4<7G747F231@=B, 
;737A82 5G<5>345 9732@I=1<D@8C= C23;1C= 0<5 32C8, A149A202<2-
@=2 4<7G ;737A7B 012345 @1 GQ702.

1.E*2AG82 10E32C13=F24;=Q 4<7G, 73A1@S=A7G1@@8Q 97 G2A753@7-
43= 9A=@10<2S@743= ;E32C2, =497<D/:>345 GE;1F243G2 /19A741 GE97-
=4;7G:> 4=432C: Ç(@02;4È [(@02;4, 1997Ð2018]. X31 4=432C1 H8<1 
G8HA1@1 GEA2/:<D3132 4A1G@2@=5 4E0A:6=C= =/G243@8C= =@32A@23-97-
=4;7G=;1C=, ;737A82 G801G1<= C2@DT2 A2<2G1@3@8Q (73@745U=Q45 
;E01@@7B 492I=1<D@7B 32C13=;2) A2/:<D3137G @1 A:44;7C 5/8;2. [=4-
<7 10EH8<7 G8HA1@7 9737C:, F37 :3G2AS012345 [Lau et al., 2010], F37 
9A= 9A1G=<D@7C 970H7A2 ;7<=F243G1 =/G<2;12C8Q 32C 92AG82 10E4<7G 
73A1S1>3 7;7<7 30E% G42Q 7431<D@8Q 32C13=F24;=Q 4<7G, 32C 41C8C 
9A207431G<55 0743137F@7 =@P7AC1I== 0<5 79A202<2@=5 32C13=F2-
4;7B 7H<143= =E97/G7<55 A1/<=F=3D 70@: 32C: 73 0A:67B.

2. )/E92AG8Q 30E97<:F2@@8Q A2/:<D3137G =/G<2;1>345 /167<7G;=. 
[=4<7 30E H8<7 /101@7 9737C:, F37 GE 7A=6=@1<D@7B 4313D2 0<5 @267 
H8<= 97<:F2@8 <:FT=2 A2/:<D3138 [Aletras et al., 2014], 9A= V37C :G2-
<=F2@=2 ;7<=F243G1 /167<7G;7G @2 01G1<7 /1C23@767 :<:FT2@=5 GE;1-
F243G2 73H=A12C8Q C237;.

3.E )/G<2F2@@82 /167<7G;= 7HR20=@5>345 GE32;43, ;737A8B /132C 
970G2A612345 37;2@=/1I==, C7AP7<76=F24;7C: A1/H7A: =E<2CC13=/1-
I== 9A= 97C7U= 73;A83767 =@43A:C2@31 pymorphy2E[Korobov, 2015].

4.E,<5 97<:F2@@767 32;431 43A7=345 7A=2@3=A7G1@@8B 6A1P G=01 
G = {V, E}, 602 VEÑ C@7S243G7 G2AT=@ (:/<7G), GE;737A8Q @1Q705345 
:@=;1<D@82 <2CC8, EEÑ C@7S243G7 A2H2A. ,G2 G2AT=@8 4720=@5>3-
45 A2HA7C GE37C 4<:F12, 24<= 4773G2343G:>U=2 <2CC8 G43A2F1>345 
GE;7@32;43@7C 7;@2 A1/C2A1 N. .7 G42Q @1T=Q V;492A=C2@31Q F=4<7 N 
A1G@5<74D 0G:C, 974;7<D;: GEA2/:<D3132 V;492A=C2@37G 1G37A8 7A=-
6=@1<D@767 1<67A=3C1 9A=T<= ;EG8G70:, F37 01@@72 F=4<7 5G<52345 
793=C1<D@8C [Aletras et al., 2014].

W8 A2T=<= 9A7G2A=3D 3A= A1/@82 ;7@P=6:A1I== 6A1P1:
I) GE@2G/G2T2@@7C 6A1P2 /@1F2@=5 @1 A2HA1Q A1G@8 20=@=I2;
II)EA2HA1 6A1P1 G/G2T=G1>345 F143737B 47GC243@7B G43A2F12C743= 

0G:Q <2CC GE=/G<2F2@@8Q /167<7G;1Q;
III)EA2HA1 32;437G767 6A1P1 G/G2T=G1>345 /@1F2@=5C= 37F2F@7B 

G/1=C@7B =@P7AC1I== (PMI) 0<5 4773G2343G:>U=Q G2AT=@.
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J@1F2@=5 PMI H8<= /1A1@22 G8F=4<2@8 0<5 91A <2CC 97 P7@7G7C: 
;7A9:4: A:44;75/8F@7B Ç.=;=920==È [.=;=920=5: [41B3], S. a.] (F143D 
;79== Ç.=;=920==È /1 C1A3 2016E6701 7HR2C7C 7;7<7 228EC<@ 37;2@7G, 
=/E@=Q 180E384. :@=;1<D@8Q <2CC). )497<D/7G1<74D 7;@7 GE10E4<7G. 
K4<= 0G2 <2CC8 @=;7601 @2 G43A2F1<=4D GEP7@7G7C ;7A9:42, V31 91A1 
=6@7A=A7G1<14D, =E4773G2343G:>U22 A2HA7 =C2<7 G24, A1G@8B @:<>.

5.E,<5 ;1S0767 :/<1 A144F=38G12345 /@1F2@=2 PageRank [Mihalcea, 
2004]. .7/C7S@743D 9A=C2@2@=5 01@@7B C23A=;= ;EA:44;75/8F@8C 
@1:F@8C 32;431C (0<5 =/G<2F2@=5 ;<>F2G8Q 4<7G) H8<7 97;1/1@7 
GE=44<207G1@== ,. '.  $431<7G1 [$431<7G, 2012].

. 7A=6=@1<D@7C 1<67A=3C2 @1 V37C V3192 ;1@0=0131C= GEC23;= 5G-
<5>345 /167<7G;= 97=4;7G8Q A2/:<D3137G. *74;7<D;: GE@1T=Q V;492-
A=C2@31Q V37 H8<= 9A20<7S2@=5 47 4A20@2B 0<=@7B GE5Ð6E4<7G, H8<7 
A2T2@7 =Q 47;A13=3D 07 70@7-, 0G:Q- =E3A2Q4<7G@8Q 47F231@=B, 1E31;-
S2 =Q ;7CH=@1I=B, 24<= =/@1F1<D@7 7@= A1497<161>345 GE<=@2B@7C 
97A50;2.

)/ /167<7G;7G =/G<2;1>345 ;7@31;3@82 6A:998 @1 74@7G2 C7AP7-
<76=F24;7B =@P7AC1I== =E476<14@7 4<20:>U=C T1H<7@1C: Adj + N; 
Participle + N; N + N2; N + N5; N + Prep + N; Adv + Adj + N; Adj + Adj 
+ N; N + Conj + N; N + gent + N2; N. ^1H<7@@82 47F231@=5, <=@2B@7 
4375U=2 A507C, 7HR20=@5>345 GE4<=3@:> 6A:99: =EA144C13A=G1>345 
;1; 0797<@=32<D@82 ;1@0=0138 GEC23;=. %1S015 PA1/1 9A=G70=345 
;E@7AC1<D@7B P7AC2, GE/1G=4=C743= 73 C7AP7<76=F24;767 T1H<7@1.

2.3. G1.#*-'$1.*" )1.I*I12'$ $JH"2)* 2"H

!<20:>U=B V319EÑ A1@S=A7G1@=2 97<:F2@@8Q C237;-;1@0=0137G. 
W8 9A7G2A52C 3A= A1/<=F@82 C23A=;=. #144C73A=C 9732@I=1<D@:> 
C23;: L 0<=@7B m, 474375U:> =/E4<7G (<2CC, GE/1G=4=C743= 73 V3191 
G8F=4<2@=B) w1, w2, É, wm.

A. )3767G72 /@1F2@=2 C23;= TR(L) G8F=4<52345 ;1; 4:CC1 /@1F2-
@=B PageRank 0<5 47431G<5>U=Q 267 <2CC (P7AC:<1 (2)):

 ( ) ( )
1

m

i
i

TR L TR w
=

= ∑  (2)

B. J@1F2@=2 C23;= 79A202<52345 ;1; 31;=C S2 7HA1/7C G8F=4<2@-
@15 4:CC1, @7E@7AC1<=/7G1@@15 73@74=32<D@7 0<=@8 4<7G747F231@=5 
(H2/ :F231 4379-4<7G) (P7AC:<1 (3)):
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( ) ( )1

m
ii TR w

TR L
m

== ∑
 

(3)

C. !:CC1 /@1F2@=B PageRank :C@7S12345 @1 ;7VPP=I=2@3 1 + q 
(P7AC:<1 (4)):

 ( ) ( )
1

(1 )
m

i
i

TR L q TR w
=

= + ⋅∑  (4)

602 q A144F=38G12345 4<20:>U=C 7HA1/7C (P7AC:<1 (5) (viJÑ 32C13=-
F24;72 4<7G7 =/E=/@1F1<D@767 /19A741 0<=@7B GE10E4<7G, iJÑ 267 97-
/=I=5 GE/19A742):

 
1 , ( , )
0, 

i
i

i

v Lq L v i
v L

⎧ ∈⎪= ⎨
⎪ ∉⎩

 (5)

. C23A=;2 C 9A=@=C12345 G7 G@=C1@=2 G1S@743D 32C13=F24;=Q 
4<7G 0<5 32C8, 974;7<D;: 7@= 9A=@10<2S13 ;E@2B 4EA1/<=F@7B G2A7-
53@743D>.

&1;7@2I, ;1@0=0138 A1@S=A:>345 476<14@7 ;1;7B-37 70@7B =/EC2-
3A=;, GE;1F243G2 C23;= 32C8 G8H=A1>345 92AG82 K 4<7G =<= 47F231-
@=B. .E V;492A=C2@31Q C8 9A=@=C12C /@1F2@=2 K A1G@8C 20=@=I2, 
32C 41C8C =/G<2;15 C23;: 4E41C8C H7<DT=C /@1F2@=2C.

2.4.JA'-B%(.3" I1..3" I;< T)(B"-*H".21 B' 1$2'H12*>"()'H% 
.1&.1>".*M H"2') 2"H

,<5 9A7G202@=5 V;492A=C2@37G @1C= H8< 47HA1@ =E9706737G<2@ 
;7A9:4 A:44;75/8F@8Q 492I=1<D@8Q 32;437G @1 <=@6G=43=F24;:> 
32C13=;:. ,<5 47431G<2@=5 32;437G767 ;7A9:41 C8 =497<D/7G1<= 
0G1 =437F@=;1: <=@6G=43=F24;=B V@I=;<7920=F24;=B 4<7G1AD (+X!) 
[+=@6G=43=F24;=BÉ, 1990] 970 A201;I=2B .. &. (AI2G7B =E A1/02< 
7E<=@6G=43=;2 GEV@I=;<7920== Ç%A:674G23È [%A:674G23, 1997Ð2018]. 
$492T@8B 7983 9A=C2@2@=5 32C13=F24;767 C702<=A7G1@=5 ;E C14-
4=G1C V@I=;<7920=F24;=Q 43132B @1 A:44;7C 5/8;2 79=41@ ?. '.  W=-
3A7P1@7G7B [W=3A7P1@7G1, 2014]. )/E7@<1B@-G2A4== +X! H8<= =/-
G<2F2@8 G42 1398E4<7G1A@8Q 43132B 4A20@2B 0<=@8. !:CC1A@8B 7HR-
2C =/G<2F2@@8Q 07;:C2@37G 47431G=< 630E702E37;2@1, =/E@=Q 7;7<7 
31E384.E:@=;1<D@8Q <2CC. ,7;:C2@38 G37A767 =437F@=;1 H8<= G/5-
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38 =/E H249<13@7B @1:F@7-979:<5A@7B V@I=;<7920== Ç%A:674G23È, 
;737A15 4:U243G:23 37<D;7 GE V<2;3A7@@7C G=02 =E 4702AS=3 GE 42H2 
H7<22 12E384.E43132B. )/EG2H-97A31<1 Ç%A:674G231È H8<= =/G<2F2@8 
484E07;:C2@31 7HR2C7C GE702E865E37;2@7G, =/E@=Q 29E384.E:@=;1<D@8Q 
<2CC. ?H1 =437F@=;1 H8<= 7HR20=@2@8 GE70=@ C144=G 07;:C2@37G. 
"1;=C 7HA1/7C, GE7HU2B 4<7S@743= 7HR2C V;492A=C2@31<D@767 ;7A-
9:41 492I=1<D@8Q 32;437G 97 <=@6G=43=F24;7B 32C13=;2 47431G=< 
1E333E567E37;2@7G.

!7HA1@@8B ;7A9:4 32;437G @27HQ70=C7 H8<7 9706737G=3D 0<5 32-
C13=F24;767 C702<=A7G1@=5. ,<5 V3767 C8 9A7G2<= 431@01A3@82 792-
A1I==: 6A1P2C13=F24;=B 1@1<=/ (37;2@=/1I=5E Ñ A1/02<2@=2 32;431 
@1 9A20<7S2@=5 =E4<7G1), 7F=43;1 32;431 73 F=42< =E@2;=A=<<=F24;=Q 
4=CG7<7G, :01<2@=2 4379-4<7G. .E ;1F243G2 4379-4<7G =497<D/7G1<45 
49=47; 431 41C8Q F14373@8Q 4<7G =/E&1I=7@1<D@767 ;7A9:41 A:44;7-
67 5/8;1 [[14373@72 A149A202<2@=2É, 2003Ð2018], 1E 31;S2 G847;7-
F14373@82 492I=1<D@82 4<7G1, Q1A1;32A@82 0<5 01@@767 ;7A9:41 (@1-
9A=C2A, <&3)). +2CC13=/1I=5 (9A=G202@=2 ;E@7AC1<D@7B P7AC2) 9A7-
G70=<14D 4E97C7UD> pymorphy2E[Korobov, 2015], 73;A83767 C7AP7-
<76=F24;767 1@1<=/137A1 @1 5/8;2 9A76A1CC=A7G1@=5 Python. *74<2 
<2CC13=/1I== =E:01<2@=5 4379-4<7G GE;7A9:42 7431<74D 800E511E37;2-
@7G 47 4<7G1A2C =/E34E384. :@=;1<D@8Q <2CC.

2.5. P"H12*>"()'" H'I";*-'$1.*" .1 (B"K*1;?.'H )'-B%(" 2")(2'$  
B' ;*.L$*(2*)"

. V;492A=C2@31Q 97 1G37C13=F24;7C: @1/@1F2@=> C237; 32C C8 
=497<D/7G1<= G2A753@743@:> 32C13=F24;:> C702<D <132@3@767 A1/-
C2U2@=5 ,=A=Q<2 (LDA). ,743:9@7 H7<DT72 ;7<=F243G7 =C9<2C2@-
31I=B 01@@7B C702<=, @19A=C2A GEMallet [Mallet, 2002], GE37C F=4<2 
GE G=02 :431@1G<=G12C8Q C70:<2B @1 5/8;2 9A76A1CC=A7G1@=5 Py-
thon, @19A=C2A GE@1H7A2 gensim [Gensim, 2009Ð2018]. *74<2 7H/7A1 
C70:<2B =E7302<D@8Q 9A76A1CC@8Q A21<=/1I=B H8<7 9A=@537 A2T2-
@=2 =497<D/7G13D G1A=1@3 LDA, G;<>F2@@8B GE91;23 0<5 C1T=@@767 
7H:F2@=5 =E1@1<=/1 01@@8Q scikit-learn [Pedregosa et al., 2011].

W8 =/G<2;<= 20E 32C =/E V;492A=C2@31<D@767 ;7A9:41 32;437G 97 
<=@6G=43=F24;7B 32C13=;2, 76A1@=F=G ;7<=F243G7 737HA1S12C8Q 32-
C13=F24;=Q 4<7G 07 50. #149A202<2@=5 92AG8Q 10E32C13=F24;=Q 4<7G 
(H2/ :;1/1@=5 G2A753@7432B) 0<5 ;1S07B =/E32C 9A=G705345 01<22:



134

1) L-1HH12*)1, *&%>".*", *(2'-*<, ;*2"-12%-.3+, -1&$*2*", 
(;'$1-?, -1,'21, 555G, *((;"I'$1.*", *(2'-*>"()*+ ;

2) );1((, L-1HH12*>"()*+, B-*&.1), .1-">*", (%V"(2$*2";?.'", 
>1(2?, )12"L'-*<, ("H1.2*>"()*+, 2*B, (*.21)(*>"()*+ ;

3) ("H?<, -'I(2$', L"."2*>"()*+, L*B'2"&1, H.'L*+, 4&*<, )'-".?, 
(''2$"2(2$*", H12"-*1;, .1E'I*2?(< ;

4) L-%BB1, I*1;")2, -1(B-'(2-1.<2?, '(.'$1, ("$"-.3+, $'(2'> -
.3+, M#.3+, &1B1I.3+, '(2-'$, B*(?H"..'(2? ;

5) B*(?H', &.1), ,%)$1, 1;\1$*2, B*(?H"..'(2?, *(B';?&'$12?(<, 
L-">"()*+, &$%), ;12*.()*+, ','&.1>12? ;

6) >"-"I'$1.*", .1&$1.*", .'$3+, 1.L;*+()*+, 2*B, &1*H(2$'$1.*", 
(%\\*)(, ('$-"H"..3+, (;%>1+, B-'*(E'I*2? ;

7) I"+(2$*", B-"I;'#".*", ',]")2, I'B';.".*", (%,]")2, B'I;"#1 -
V"", )12"L'-*<, $*I, )'.(2-%)K*<, $3-1#12? ;

8) ;*.L$*(2*)1, ;*.L$*(2*>"()*+, *((;"I'$1.*", 2"'-*<, .1%)1, 
H"2'I, -1,'21, *I"<, 1.1;*&, <&3)'&.1.*" ;

9) L;1(.3+, (;'L, %I1-".*", ('L;1(.3+, &$%), 2'., \-1.K%&()*+, I'; -
L*+, ('>"21.*", B'&*K*< ;

10) "I*.*K1, ("H1.2*>"()*+, %-'$".?, B'.<2*", ;*,', *&H".".*", 
L-1HH12*>"()*+, '2.'N".*", 2"'-*<, ('I"-#1.*" ;

11) (;'$1-?, ;*.L$*(2*>"()*+, (212?<, ;*,', >1(2?, 2*B, '(',3+, 
B-"IH"2, *.\'-H1K*<, *(2'-*>"()*+ ;

12) ('L;1(.3+, &$%)'$'+, *(2'-*>"()*+, &$%), &1)'., (-1$.*2";?.', 
\'."2*>"()*+, -1&$*2*", *.I'"$-'B"+()*+, ('M& ;

13) ',-1&'$1.*", 1.1;*2*>"()*+, L-%BB1, '(.'$1, (2-%)2%-1, B-' -
K"((, ("H?<, -1(B-'(2-1.<2?, I*1;")2, *(2'-*>"()*+ ;

14) H"(2'*H".*", ;*K', B')1&12";?, B1I"#, )12"L'-*<, -'I, ;*>.3+, 
H.'#"(2$"..3+, L;1L';?.3+ ;

15) (;'$1-?, B"-"$'I, 1.L;*+()*+, (;'$1-.3+, &1I1>1, 2*B, %B'2-" -
,;".*", (212?<, *.\'-H1K*<, B-*H"- ;

16) "I*.*K1, \'."H1, H'-\"H1, ("H1.2*>"()*+, '2.'N".*", B-* -
&.1), -1&.3+, %-'$".?, B'.<2*", 2*B ;

17) 1-1,()*+, ('(2'<.*", ("H*2()*+, B-"I(21$;<2?, (212%(, $."N -
.*+, -1&;*>.3+, -1&.3+, (%V"(2$'$12?, )12"L'-*< ;

18) -">?, -">"$'+, $3-1#".*", (H3(;, (-"I(2$', (;%>1+, '2.'N".*", 
H*-, (*2%1K*<, \%.)K*<;

19) I*1;")2, ;*2"-12%-.3+, I-"$.*+, L-%BB1, *.I'"$-'B"+()*+, (' -
$-"H"..3+, ;12*.()*+, B1H<2.*), '(.'$1, 2"--*2'-*< ;
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20) B-"I;'#".*", (*.21)(*>"()*+ , )'HB'.".2, (2-%)2%-1, I*()%-(, 
L-1HH12*)1, 2"H1, $3()1&3$1.*", (*.21)(*(, )'HH%.*)12*$ -
.3+ .

2.6. G"&%;?2123 T)(B"-*H".21 B' 1$2'H12*>"()'H% .1&.1>".*M 
H"2') 2"H I;< -%(()'<&3>.3E 2")(2'$ *J*E ',(%#I".*"

W8 9A7G2<= V;492A=C2@38 4E9A=C2@2@=2C 3A2Q 49747H7G 9743A7-
2@=5 6A1P1, 92A2F=4<2@@8Q G8T2 ;1; IÐIII (9.E2.2), =E3A2Q C23A=; 0<5 
A1@S=A7G1@=5 AÐC (9.E2.3.). "1;=C 7HA1/7C, C8 97<:F=<= 4<20:>U=2 
02G53D ;7@P=6:A1I=B, 9A7=<<>43A=A7G1@@82 GE31H<.E1. .9A20D H:0:3 
=497<D/7G13D45 31;=2 7H7/@1F2@=5, ;1; A1, B2, :;1/8G1>U=2 @1 4773-
G2343G:>U=2 :4<7G=5 V;492A=C2@31.

P1,;*K1 1. N/6C5A@0+E55 b8,2705:76-+

"+6A
)7,

1 2 3

A
!:CC1 =EH2/ G247G !:CC1 =EF143731 

47GC243@7B 
G43A2F12C743=

!:CC1 =EPMI

B

&7AC1<=/7G1@@15 
4:CC1 =EH2/ G247G

&7AC1<=/7G1@@15 
4:CC1 =EF143731 
47GC243@7B 
G43A2F12C743=

&7AC1<=/7G1@@15 
4:CC1 =EPMI

C

!:CC1 4E:F237C 
32C13=F24;=Q 4<7G =EH2/ 
G247G

!:CC1 4E:F237C 
32C13=F24;=Q 4<7G 
=EF143731 47GC243@7B 
G43A2F12C743=

!:CC1 4E:F237C 
32C13=F24;=Q 4<7G 
=EPMI

,<5 ;1S07B 32C8 7HA1H138G1<=4D /167<7G;= 30E 92AG8Q A2/:<D-
3137G 97=4;7G7B G801F=, =/E;1S07B 97 C7AP7<76=F24;=C P=<D3A1C 
=/G<2;1<=4D GE4A20@2C 56E4<7G =E4<7G747F231@=B, ;737A82 /132C A14-
4C13A=G1<=4D ;1; 9732@I=1<D@82 C23;=. )/E@=Q 4A20@22 ;7<=F243G7 
70@74<7G@8Q C237; A1G@5<74D 22, H=6A1CCEÑ 19, 3A=6A1CCEÑ 13, 47-
F231@=B 0<=@7B H7<DT2 3A2Q 4<7GEÑ 2. .EA1/@8Q ;7@P=6:A1I=5Q A14-
9A202<2@=2 n-6A1CC @1 92AG8Q 97/=I=5Q =3767G767 49=4;1 7;1/8G1-
<74D A1/@8C.
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*A=C2A8 G802<2@@8Q 47F231@=B 0<5 ;1S0767 =/ET1H<7@7G 9A=-
G202@8 GE31H<.E2.

P1,;*K1 2. G/0C/3/A5B7,857 I+=3/6D <31 5H437B7651 ,3/4/,/B7-+659

c+=3/6 !05:70D

Adj + N
;*2"-12%-.3+ <&3), -%(()1< ;")(*)'L-1\*<, *(2'-*>"()1< 
L-1HH12*)1

N + N2 (*.21)(*( $3()1&3$1.*<, L*B'2"&1 -'I(2$1

N + Prep + N $$"I".*" $J<&3)'&.1.*", -">? $J'.2'L"."&"

Adv + Adj + N
(*(2"H.' (2-%)2%-.'" ',-1&'$1.*", \%.)K*'.1;?.' 
)'HH%.*)12*$.3+ (*.21)(*(

Adj + Adj + N *21;*+()1< <&3)'$1< L-%BB1, :';?N1< ('$"2()1< T.K*);'B"I*<

N + Conj + N ('>"21"H'(2? )1) B-',;"H1, H3N;".*" *J-">?

N + gent + N2
2*B3 ;*.L$*(2*>"()*E (;'$1-"+, *(2'-*< \'."2*>"()*E 
*((;"I'$1.*+, H"2'I*)1 ('$"-N".(2$'$1.*< -1,'23

N (*.21)(*(, T;"H".2, )12"L'-*<

*A=C2A8 A1/<=F@7B 0<=@8, 7;1/1GT=245 GE92AG8Q 953= 97/=I=5Q 
=3767G767 A1@S=A7G1@=5 9A= ;7@P=6:A1I== A3, 9A=G202@8 GE31H<.E3, 
602 nJÑ 0<=@1 4<7G747F231@=5.

W8 9A7G2<= 1@1<=/ 4<:F12G A1/<=F=5 C2S0: C23;1C=, G7/@=;1G-
T267 GEA2/:<D3132 =/C2@2@=5 C23701 G/G2T=G1@=5 6A1P1 =<= P:@;I== 
A1@S=A7G1@=5. !C2@1 C23701 9743A72@=5 6A1P1 G<=523 9A2S02 G4267 
@1 43292@D H<=/743= 9A20<1612C8Q C237; ;E32C2. W7S@7 :3G2AS013D, 
F37 G/G2T=G1@=2 6A1P1 97/G7<523 =4;<>F=3D 975G<2@=2 4<:F1B@8Q 
4<7G =/E /167<7G;7G, 974;7<D;: 7@= H:0:3 =C23D C2@DT=2 G241, F2C 
20=@=I8, A26:<5A@7 G43A2F1>U=245 4E32C13=F24;=C= 4<7G1C=. *A=-
C2A7C 31;767 47F231@=5, 4<:F1B@7 7;1/1GT26745 @1 92AG8Q 97/=I=-
5Q =/-/1 A1G@79A1G@743= A2H2A 6A1P1, H:023 =C2@@15 6A:991 -%(()1< 
B-1$'(;1$.1< B-'B'$"I?  GE32C2 Ç;7CC:@=;13=G@8B 4=@31;4=4È. *A= 
9A=C2@2@== G247G 7@7 :S2 734:343G:23 GEG2AQ@2B F143= 49=4;1.

! 0A:67B 437A7@8, Q735 A1/@=I1 C2S0: =497<D/7G1@=2C PMI 
=E9A7437B F143738 47GC243@7B G43A2F12C743= GE;1F243G2 G247G =E4;1-
/8G12345 @1 7HU=Q A2/:<D3131Q, GEI2<7C 4702AS132<D@72 :<:FT2@=2 
@2/@1F=32<D@7.
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P1,;*K1 3. !05:70D 5H437B766DU ,3/4/,/B7-+659 0+H6/9 <356D

n !05:70D

1 L;1(.3+, H"(2'*H".*", H'-\"H1

2

L-">"()*+ 1;\1$*2, B'<$;".*" 1;\1$*2'$, (*.21)(*( $3()1&3$1.*<, 
.'(2-12*>"()1< L*B'2"&1, ,1;2*+()1< L-%BB1, L-%BB1 I*1;")2'$, 
L-1HH12*>"()1< )12"L'-*<, ;*>.'" H"(2'*H".*", -1&-<I3 H"(2'*H".*+, 
2*B H'-\"H, 2*B3 H'-\"H, )%;?2%-1 -">*, >1(2* -">*, >1(2? -">*, 
L*B'2"&1 -'I(2$1, L"."2*>"()'" -'I(2$', 1(B")23 (*.21)(*(1, 2*B3 
(;'$1-"+, ("H1.2*>"()*+ %-'$".?

3

L;1$.3" L-%BB3 I*1;")2'$, $1-*12*$.'(2? <&3)'$3E "I*.*K, B-"IH"2 
*J&1I1>1, B-<H'" ;")(*>"()'" &1*H(2$'$1.*", (21.'$;".*" )12"L'-** 
&1;'L1, *&H".".*" ('L;1(.3E &$%)'$, H"2'I3 ;*.L$*(2*>"()*E 
*((;"I'$1.*+, H"2'I ;*.L$*(2*>"()'L' *((;"I'$1.*<, &1I1>1 
2*B';'L*>"()'+ ;*.L$*(2*)*, B'.<2*" 'JH'-\"H", -">? $J'.2'L"."&", 
)%;?2%-1 -">"$'L' B'$"I".*<, H"2'I ("H1.2*>"()'L' B';<, 
)'.(2-%)2*$.1< '(.'$1 B-"I;'#".*<, )'.(2-%)K*< B-'(2'L' 
B-"I;'#".*<, \%.)K*'.1;?.' )'HH%.*)12*$.3+ (*.21)(*(, 2*B3 
;*.L$*(2*>"()*E (;'$1-"+, (;'$1-? ;*.L$*(2*>"()*E 2"-H*.'$, (;'L 
*J%I1-".*", \'."2*)1 1.L;*+()'L' <&3)1

>3

B-',;"H1 I'(212'>.'(2* '(.'$1.*< $JL*B'2"&1E, ;*2"-12%-1 *JH"2'I3 
"" *&%>".*<, H'I";*-'$1.*" )1) H"2'I ;*.L$*(2*>"()'L' *((;"I'$1.*<, 
)-%#') B' *&%>".*M 5"$"-.'L' )-1<, B-"IH"2 *J&1I1>1 2*B';'L*>"()'+ 
;*.L$*(2*)*, 2"'-*< *J*(2'-*< ;*.L$*(2*>"()'+ .1%)*, 1;\1$*2 
.1 '(.'$" ;12*.()'L' B*(?H1, 2"'-*< *JH"2'I ("H1.2*>"()'L' B';<, 
(21.'$;".*" )12"L'-** &1;'L1 $J1.L;, $;*<.*" 1-1,()'L' <&3)1 .1 
-1&$*2*", ('$"23 B' $3,'-% 1.L;*+()'L' (;'$1-<, ',-1&'$1.*" *J.1%)1 
G'((*+()'+ Q"I"-1K**, *&H".".*" ('L;1(.3E &$%)'$ 1.L;*+()'L' <&3)1, 
(;'$1-? I;< *&%>".*< 1.L;*+()'L' <&3)1, (-1$.*2";?.' *(2'-*>"()*+ 
H"2'I $J<&3)'$"I".**

.8H7A C23A=;= A1@S=A7G1@=5 G<=523 @1 0<=@: A2/:<D3=A:>U=Q 
C237;. ?F2G=0@7, F37 9A= 9A7437C 4:CC=A7G1@== 4EH7<DT=C 73A8-
G7C H:0:3 G8=6A8G13D C23;= 4EH7!<DT=C ;7<=F243G7C 47431G@8Q V<2-
C2@37G. &19A=C2A, 9A= ;7@P=6:A1I== '3E(@2G/G2T2@@8B 6A1P) :@=-
6A1CC8 @=;7601 @2 979101<= @1 92AG72 C2437.

*A= @7AC1<=/1I== 4:CC8 /@1F2@=B PageRank 73@74=32<D@7 0<=-
@8 4<7G747F231@=5 (@2 :F=38G15 4379-4<7G1, 3. 2. 9A20<7S@7-9102S-
@15 6A:991 =/E 0G:Q 4:U243G=32<D@8Q =E 9A20<761 H:023 02<=3D45 @1 
0G1, 1E@2 @1 3A= 4<7G1) 9A=7A=323 73012345 H7<22 ;7A73;=C 47F231-
@=5C. [1U2 G4267 @1 92AG72 C2437 G8Q70=<= H=6A1CC8, 747H2@@7 47-
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4375U=2 37<D;7 =/E32C13=F24;=Q 4<7G (0<5 B3), GEF:3D C2@DT2B C2A2 
:@=6A1CC8 =E97F3= @=;7601 47F231@=5 4EH7<DT2B 0<=@7B.

*A= :F232 97/=I== 32C13=F24;767 4<7G1, GQ705U267 GEC23;: (;7@-
P=6:A1I== C1ÐC3), 92AG82 C2431 /1@=C1<= ;1@0=0138, @29A2C2@@7 
4702AS1U=2 92AG72 4<7G7 GE/19A742, 7HA13@72 @1H<>01<74D A20;7.

2.7. SK".)1 -"&%;?212'$ -1,'23 1;L'-*2H1 1$2'H12*>"()'L' 
.1&.1>".*< H"2') 2"H I;< -%(()'<&3>.3E 2")(2'$

. 4:U243G:>U2B <=32A13:A2 @23 20=@767 431@01A3@767 970Q701 
;E7I2@;2 C237; 32C, 97V37C: A1/@82 C23708 07G7<D@7 4<7S@7 4797-
431G=3D =<= G749A7=/G243=. "2C @2 C2@22 @1=H7<22 F1437 9A=C2@5-
2345 V;492A3@15 7I2@;1, ;7601 ;1S015 C23;1-;1@0=013 (92AG15 GE49=-
4;2) 7I2@=G12345 492I=1<=431C= 476<14@7 79A202<2@@7B T;1<2, /132C 
G8F=4<52345 4A20@22 1A=PC23=F24;72 7I2@7;. .EA1H731Q ). ]1<9=41, 
..  ]7: =E0A. [Hulpus et al., 2013; Kou et al., 2015] =497<D/:2345 T;1<1 73 
0E07 3, GEA1H732 ,. &7<14;7 =E,S. ?<=G2BA8 [Nolasco, Oliveira, 2016]EÑ 
T;1<1 73 1E07 5. ,A:67B C2370 7I2@;= /1;<>F12345 GE4A1G@2@== 97-
A50;1 4<7G GE 49=4;2, 9A20<7S2@@767 1<67A=3C7C, =E A1@S=A7G1@=5, 
9A7=/G202@@767 GA:F@:> [Aletras et al., 2014; Lau et al., 2011]. !<7S-
@743D /1;<>F12345 GE37C, F37 0<5 31;767 A701 7I2@;= @27HQ70=C8 V31-
<7@@82 01@@82, F37H8 C7S@7 H8<7 9A7G70=3D 4A1G@2@=2.

,<5 @1T=Q V;492A=C2@37G C8 G8HA1<= 92AG:> C2370=;:, 974;7<D-
;: 7@1 A21<=/7G8G1<14D F1U2 0A:6=Q =E97V37C: C8 4C7S2C 4A1G@=3D 
A2/:<D3138. ,<5 7I2@;= C8 G8HA1<= 10E @1=H7<22 4702AS132<D@8Q 
=E4G5/@8Q 32C, 3. 2. 31;=Q, GE;737A8Q H8<7 C1<7 4<7G 4E7HU=C /@1F2@=-
2C, Q1A1;32A@8Q 0<5 @1:F@767 43=<5 (@19A=C2A, H"2'I, (21.'$*2?(<, 
(%V"(2$'$12? ).

M1/7G8C C23707C 974<:S=< 9A7437B G8H7A 92AG767 32C13=F24;7-
67 4<7G1 GE49=4;2, 3. 2. 4<7G1 4EC1;4=C1<D@7B G2A753@743D> 9A=@10-
<2S@743= ;E32C2.

X;492A31C= 431<= 43:02@38 G89:4;@767 ;:A41 H1;1<1GA=131 ;1-
P20A8 C132C13=F24;7B <=@6G=43=;= P=<7<76=F24;767 P1;:<D3231 
!*H-$. )C H8<= G801@8 49=4;= =/E737HA1@@8Q 10E32C (GEG=02 92A-
G8Q 50E4<7G =/E4773G2343G:>U267 A149A202<2@=5, 974<20@=2 30E=/E;7-
37A8Q H8<= 01@8 C2@DT=C TA=P37C GE ;1F243G2 0797<@=32<D@7B 
=@P7AC1I==). *70 32C13=F24;=C= 4<7G1C= @1Q70=<=4D C23;=: =/G<2-
F2@@82 9A= 97C7U= G1A=1I=B 9A20<1612C767 1<67A=3C1 =E H1/7G82 
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(92AG72 32C13=F24;72 4<7G7)EÑ A1497<7S2@@82 GE4<:F1B@7C 97A50;2. 
*74;7<D;: GEH7<DT=@43G2 4<:F12G C23;= A1/@8Q ;7@P=6:A1I=B 7S=-
012C7 47G9101<=, ;7<=F243G7 C237; 0<5 7I2@;= @2 9A2G8T1<7 6.

?3 V;492A37G 3A2H7G1<74D 7I2@=3D 9A20<1612C82 4<7G1 =<= 4<7G7-
47F231@=5 97 T;1<2 73 0E07 3E97 4<20:>U2B =@43A:;I==.

Ç?I2@=32, 97S1<:B431, @14;7<D;7 ;1S072 4<7G7 (=<= 4<7G747F231-
@=2), @1Q705U2245 4@=/:, 73@74=345 ;E6A:992 4<7G, A1497<7S2@@8Q 4G2AQ:, 
476<14@7 4<20:>U2B T;1<2:

1.E?@7 @=;1; @2 73@74=345 ;E6A:992 4<7G.
2.E?@7 <=TD F143=F@7 73@74=345 97 32C2 ;E6A:992 4<7G /E7@7 16A1C-

C13=F@7.
3.E?@7 73@74=345 97 32C2 ;E6A:992 4<7G, @7E97;A8G123 <=TD F143D =Q 

7HU267 4702AS1@=5 /E 243D 6A1CC13=F24;=2 7T=H;=, @7E 97@53@7, 7E F2C 
A2FD.

4.E?@7 73@74=345 97 32C2 ;E6A:992 4<7G =EC7S23 4<:S=3D 7HU=C @1-
/G1@=2C 0<5 @=Q /E7@7 G2A@7 6A1CC13=F24;=È.

. 73<=F=2 73 4:U243G:>U=Q A1H73 97 1G37C13=F24;7C: @1/@1F2-
@=> C237; 32C, GE ;737A8Q 9A7G70=<14D 7I2@;1 A1H738 1<67A=3C7G 
@1 1@6<=B4;7C C132A=1<2, C8 G;<>F=<= GET;1<: 7I2@=G1@=5 31;S2 
6A1CC13=F@743D 4<7G747F231@=B, 974;7<D;: V37 G<=523 @1 G749A=5-
3=2 32C8. !G70@15 31H<=I1 4E:4A20@2@@8C= 7I2@;1C= (31H<.E4)E9A=-
G202@1 @=S2; S=A@8C TA=P37C 7H7/@1F2@ <:FT=B A2/:<D313.

P1,;*K1 4. &07<657 /E7685 <31 0+H6DU 8/6C5A@0+E59 b8,2705:76-+

"+6^50/4+657
)H47I54+657

W+H/4D9
1 2 3

A 2,0333 2,0333 2,0667

1,0333B 1,6333 1,7000 1,8667

C 1,7000 1,7333 1,7667

)/ 31H<.E4EG=0@7, F37 97<:F2@@15 4A20@55 7I2@;1 (2,07) 4797431-
G=C1 4EA2/:<D3137C, 9A20431G<2@@8C 0<5 1@6<=B4;767 5/8;1 GE7A=6=-
@1<D@7B 4313D2 (2,08E0<5 ;7A9:41 H<767G, 1,90E0<5 ;7A9:41 492I=1<D-
@8Q 32;437G) [Aletras, Stevenson, 2013].

*74<2 9A7G202@=5 V;492A3@7B 7I2@;= ;1S07B =/E 02G53= G1A=1-
I=B 1<67A=3C1 =EH1/7G767 970Q701 C8 9A7G2<= 1@1<=/ 97<:F2@@8Q 
A2/:<D3137G.



140

?3@74=32<D@7 @=/;15 4A20@55 7I2@;1 0<5 C23701 A1@S=A7G1-
@=5 4E :F237C 97/=I== GQ705U267 32C13=F24;767 4<7G1 (6A:991 C1Ð
!3)E7HR54@52345 @2A2<2G1@3@7B C23;7B )-%#') B' *&%>".*M 5"$"-.'L' 
)-1<  0<5 32C8 9A7 =437A=> A744=B4;767 5/8;7/@1@=5 (32C13=F24;=2 
4<7G1: L-1HH12*)1, *&%>".*", *(2'-*<, ;*2"-12%-.3+, -1&$*2*", 
(;'$1-?, -1,'21, 555G, *((;"I'$1.*", *(2'-*>"()*+ ), 1E31;S2 4<=T-
;7C 7HU=C= 70@74<7G@8C= C23;1C= 3=91 *&%>".*". X37 4G5/1@7 4EG8-
47;7B 97/=I=2B 01@@767 32C13=F24;767 4<7G1 GE=/@1F1<D@7C /19A7-
42. "2C @2 C2@22 9A20<7S2@@82 C23;= @2 97G37A=<= H1/7G:> (92AG72 
4<7G7 L-1HH12*)1), F37 7H2492F=G12345 /@1F2@=5C= PageRank: 4<7G7 
L-1HH12*)1 A20;7 G43A2F1<74D GE6A1P2.

&=/;=2 4A20@=2 7I2@;= 0<5 C23A=;= A1@S=A7G1@=5 4E @7AC1<=-
/1I=2B 73@74=32<D@7 0<=@8 PA1/8 (B1ÐB3)E7HR54@5>345 ;7A73;=C= 
=E4<=T;7C 7HU=C= C23;1C=, 31;=C= ;1;, @19A=C2A, L*B'2"&1, H'- -
\"H1, *(2'-*< . X37 2U2 A1/ 9703G2AS0123 :3G2AS02@=2 7E 37C, F37 
:@=6A1CC8 F1437 H8G1>3 4<=T;7C 7HT=A@8C= 97 4C84<: =E@2 7H-
<101>3 GE0743137F@7B C2A2 A1/<=F=32<D@7B 49747H@743D>.

.42 92A2F=4<2@@82 747H2@@743= ;141>345 =EH1/7G767 C23701, ;7-
37A8B 9A20<16123 20=@43G2@@72 4<7G7 4EC1;4=C1<D@7B G2A753@743D> 
9A=@10<2S@743= ;E32C2 (3. 2. 92AG72 GE/19A742).

!1C:> G847;:> 4A20@>> 7I2@;: 431H=<D@7 97<:F1<= 6A:998 C2-
37;, 97<:F2@@82 9A= 97C7U= C23701 A1@S=A7G1@=5 97 4:CC2 /@1F2-
@=B GEG2AT=@1Q 6A1P1, 3. 2. A1ÐA3. .E4<:F12 4EV3=C C23707C @2 @1-
H<>012345 79=41@@8Q G8T2 32@02@I=B: @1 92AG82 C2431 G8Q7053 ;1; 
;7A73;=2, 31; =E0<=@@82 4<7G747F231@=5.

!A20= 49747H7G 9743A72@=5 6A1P1 <:FT=C 7;1/1<74D @1/@1F2@=2 
GE;1F243G2 G241 A2H2A 97;1/132<2B PMI C2S0: 0G:C5 <2CC1C= GEG2A-
T=@1Q (4C. '3EGE31H<.E4). *A2=C:U243G1 V3767 C23701, /1;<>F1>U=245 
GE=4;<>F2@== 4<:F1B@8Q PA1/, H8<= 79=41@8 G8T2.

?0@1;7 4<20:23 73C23=3D, F37 97 4A1G@2@=> 4E 7I2@;1C= 6A1P1, 
G/G2T2@@767 F143737B 47GC243@7B G43A2F12C743= 0G:Q 4<7G, 9A=A743 
GE 7I2@;2 7;1/8G12345 @2G847;=C (0,3). !<207G132<D@7, 9A=C2@2@=2 
F143738 47GC243@7B G43A2F12C743= GE7;@2 ±2E7;1/8G12345 793=C1<D-
@8C, 9737C: F37 @2 3A2H:23 76A7C@8Q G8F=4<=32<D@8Q /13A13 0<5 7H-
A1H73;= P7@7G767 ;7A9:41.

*A=C2A8 32C =E 1G37C13=F24;= @1/@1F2@@8Q C237; 9A= 97C7U= 
;7@P=6:A1I== A3:
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1) Ç9A20C23 =E/101F1 3=97<76=F24;7B <=@6G=43=;=È: ',-1&'$1.*", 
1.1;*2*>"()*+, L-%BB1, '(.'$1, (2-%)2%-1, B-'K"((, ("H?<, -1( -
B-'(2-1.<2?, I*1;")2, *(2'-*>"()*+, ('M&, B-"I(21$;<2?, .' -
$3+, (;%>1+, ',-1&, B-*$'I*2?, -1&$*2*", L"."2*>"()*+, 2"'-*<  
=E3. 0.;

2) ÇA1/G=3=2 1@6<=B4;767 5/8;1È: >"-"I'$1.*", .1&$1.*", .'$3+, 
1.L;*+()*+, 2*B, &1*H(2$'$1.*", (%\\*)(, ('$-"H"..3+, (;% -
>1+, B-'*(E'I*2?, B-'*(E'#I".*", *&H".".*", (;1$<.()*+, B-' -
K"((, '(.'$1, $H"(2', *H"2?(<, $'&.*)12?, )'-".?, -"&%;?212  
=E3. 0.

J+83KB7657

#1/A1H731@@8B @1C= 1<67A=3C 0<5 1G37C13=F24;767 @1/@1F2@=5 
C237; GE32C13=F24;=Q C702<5Q A:44;75/8F@8Q 32;437G 74@7G8G12345 
@1 6A1P7G7C 970Q702: 0<5 ;1S07B 32C8 @1 74@7G2 92AG8Q @24;7<D;=Q 
32C13=F24;=Q 4<7G, =497<D/7G1@@8Q GE;1F243G2 /19A741 GE97=4;7G:> 
4=432C: GE)@32A@232, 62@2A=A:2345 49=47; C237;-;1@0=0137G =/E /1-
67<7G;7G G7/GA1U2@@8Q A2/:<D3137G. J132C 0<5 @=Q 43A7=345 6A1P, 
GEG2AT=@1Q ;737A767 @1Q705345 4<7G1, 1E@1 A2HA1QEÑ G241 GEG=02 97-
;1/132<2B 37F2F@7B G/1=C@7B =@P7AC1I== (PMI) 0<5 V3=Q 4<7G. ,<5 
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Polina V. Panicheva

METAPHOR AND TRANSFERENCE IN COMPUTATIONAL 
PSYCHOLINGUISTICS

Summary. Ye paper presents a discussion of the interrelations between the notions 
of linguistic metaphor and psychological transference. It deals with the state-of-the-art 
theoretical understanding of these concepts, similarities and dioerences between them, the 
latter being primarily due to the dioerent scientiZc traditions. We suggest a theoretical model 
of personality traits based on metaphorical patterns in text, which is based on the conceptual 
metaphor theory and the social-cognitive personality theory. Ye presented approach allows 
to theoretically reconsider a number of state-of-the-art results of experiments on metaphor 
processing and to develop a practical approach to author proZling.

Keywords. Computational psycholinguistics, conceptual metaphor, author proZling, 
personality traits.

e #1H731 G897<@2@1 9A= 97002AS;2 6A1@31 #``) b 16-06-00529 Ç#1/A1H73;1 
<=@6G=43=F24;767 ;7C9<2;41 0<5 1G37C13=F24;767 42C1@3=F24;767 1@1<=/1 A:4-
4;75/8F@8Q ;7A9:47G 32;437G 4 9A=C2@2@=2C 4313=43=F24;=Q C23707GÈ.
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1. '56A45,-5B7,8+1 :7-+C/0+

+=@6G=43=F24;15 C231P7A1EÑ 5G<2@=2, ;737A82 GE974<20@=2 6708 
9A=G<2;<7 ;E42H2 G@=C1@=2 <=@6G=43=F24;767 477HU243G1. +=@6G7-
;76@=3=G@8B 970Q70 ;E C231P7A2 97<7S=< @1F1<7 22 43A:;3:A@7C: 
97@=C1@=>. 2J&IF*"$'+P&'( LF"'UJ#' 3A1;3:2345 ;1; *#F,/"'.+F -
&)F J,&JV %J&IF*"$'+P&JV JO+'/") (Ç)/"JK&)%È) .?#'L%'W FF /WJ,-
/".' /?,#$-JV JO+'/"PX (ÇIF+PÈ) [Lakoo, 2008]. .EA2F= V373 9A7I244 
9A20431G<2@ GE G=02 C231P7A=F24;=Q 4<7G7:973A2H<2@=B, ;7601 0<5 
79=41@=5 5G<2@=5 =/E;7@I29374P2A8-I2<= 9A=C2@52345 32AC=@7<7-
6=5 ;7@I29374P2A8-=437F@=;1, @19A=C2A:

1.E Ç%7601 V31 @7G743D I')12*;1(?  07 M2<767 07C1ÉÈ ("13D5@1 &2-
3A2H1. .8H7A8: #7S02@=2 T31H7G (2003)E //E Ç'A6:C2@38 =E P1;38È, 
2003.06.11)E[&1I=7@1<D@8B ;7A9:4É, 2009];

2.E Ç.497C@=C =E 7H =><D4;7B 97983;2 -"1.*H1K**  :S2 /1;A83767 
02<1ÉÈ ()74=P -1<D92A=@. .<143D Ç02<7CÈ /1@=C12345 (2003)E//EÇ!7G2A-
T2@@7 42;A23@7È, 2003.08.09) [&1I=7@1<D@8B ;7A9:4É, 2009].

. 9A=C2A2 1E6<167< I')12*2?(< , 73@745U=B45 GE9A5C7C /@1F2@== 
;E4P2A2 P=/=F24;767 0G=S2@=5 3G2A08Q 32<, =C2>U=Q 7;A:6<:> 97-
G2AQ@743D, :973A2H<52345 C231P7A=F24;= 97 73@7T2@=> ;E1H43A1;3-
@7C: 97@53=> Ç@7G743DÈ. *A= V37C :431@1G<=G12345 4Q7043G7 3=91 
Ç@7G743D (ãI2<DÒ)EÑ V37 7;A:6<8B 9A20C23 (ã=437F@=;Ò)È. .E9A=C2A2 
2E9A= C231P7A=F24;7C :973A2H<2@== 4<7G1 -"1.*H1K*<  97 73@7T2-
@=> ;E1H43A1;3@7C: 97@53=> I";'  :431@1G<=G12345 4Q7043G7 Ç02<7EÑ 
V37 S=G7B 7A61@=/CÈ.

*7/G7<55 ;7@I293:1<=/=A7G13D 1H43A1;3@82 7H<143= GE32AC=@1Q 
;7@;A23@767, 42@47A@767 79831, C231P7A1 9A20431G<523 47H7B @2/1-
C2@=C8B, P:@01C2@31<D@8B, A26:<5A@8B C2Q1@=/C F2<7G2F24;767 
5/8;1 =EC84<= [Lakoo, 1999, p. 45Ð59]. M<16701A5 C2Q1@=/C: C231P7-
A8 F2<7G2; =C223 G7/C7S@743D C84<=3D =E67G7A=3D 7E9732@I=1<D@7 
@2 76A1@=F2@@7C ;A:62 5G<2@=B.

2. !,5U/3/A5B7,859 27076/,

. 94=Q70=@1C=F24;=-7A=2@3=A7G1@@8Q @19A1G<2@=5Q 94=Q7<7-
6== 74@7G797<161>U=C 5G<52345 97@53=2 *F#F&J/' . *A20431G<2@@72 
J=6C:@07C `A2B07C GEA1H731Q 97 94=Q79137<76== [`A2B0 1998], V37 
97@53=2 07<672 GA2C5 Q1A1;32A=/7G1<7 =4;<>F=32<D@7 =0276A1P=F2-
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4;=2 970Q708 GE94=Q7<76== <=F@743=, 3. 2. @19A1G<2@@82 @1 79=41@=2 
=@0=G=0:1<D@7B =437A== 94=Q=;= GE22 ;1F243G2@@7C 1492;32, H2/ 1;-
I2@31 @1 7H7HU1>U=2, 4313=43=F24;=2, 43A:;3:A@82 C702<= <=F@7-
43= [Handbook of PersonalityÉ, 2010]. "2C @2 C2@22 GE974<20@=2 6708 
97@53=2 92A2@741 H8<7 92A2P7AC:<=A7G1@7 =E7H74@7G1@7 GE43A76=Q 
V;492A=C2@31<D@8Q A1H731Q 97 94=Q7<76== <=F@743= ;1; /JI)'+P&J-
%J-&)").&HV *#JIF//, .? #'L%'W %J"J#J-J ÇJ*#F,F+F&&HF KF#"H 
&J.J-J KF+J.F%', *#J(.+(XY)F/( .?*J.F,F&)), $OFN,F&)(W, /.JV -
/".'W, )?,'NF KF#"'W +)I', LJ-$" '%").)#J.'"P #F*#FMF&"'I)X /J -
J".F"/".$XYF-J ãM&'K)LJ-J ,#$-J-JÒ. Z"' #F*#FMF&"'I)(, .?/.JX 
JKF#F,P, $K'/".$F" .?*J&)L'&)) &J.J-J KF+J.F%'È  [Andersen et al., 
2015]. .EA1C;1Q 47I=1<D@7-;76@=3=G@767 970Q701 ;E92A2@74: 7@ 97-
@=C12345 67A1/07 T=A2, F2C 5G<2@=2 GEA1C;1Q ;<=@=F24;767 9A7I24-
41: ;1; 2S20@2G@8B =E74@7G797<161>U=B C2Q1@=/C P:@;I=7@=A7G1-
@=5 <=F@743=, 74@7G1@@8B @1 974375@@7B ;76@=3=G@7B 0743:9@743= 
A29A2/2@31I=B Ç/@1F=C8Q 0A:6=QÈ, ;737A82 747H2@@7 G2A753@8C 7H-
A1/7C G<=5>3 @1 97@=C1@=2 @7G8Q 4=3:1I=B =E<>02B 9A= @1<=F== 
4Q7043G1 C2S0: 92AG8C= =E974<20@=C= [Andersen et al., 2015].

3. G7-+C/05B7,8/7 ,3/4/@2/-07=37657 8+8 7<565E+ 27076/,+

W231P7A1 79A202<52345 ;1; ;76@=3=G@8B C2Q1@=/C, 74:U243G<5-
>U=B 92A2@74 /@1F2@=5 C2S0: A1/<=F@8C= 7H<1435C=EÑ ;7@I29374-
P2A1C= [Lakoo, 2008]. .E37 S2 GA2C5 97G37A5>U=245 5G<2@=5 92A2-
@741, 3. 2. 4Q7043G7 VC7I=7@1<D@8Q A21;I=B @1 A1/<=F@82 43=C:<8 
GE9A7T<7C = GEH:0:U2C, C7S@7 A144C13A=G13D ;1; C231P7A=F24;=B 
9A7I244. W231P7A1 GE31;7C 4<:F12 P:@;I=7@=A:23 ;1; C2Q1@=/C G8-
5G<2@=5 4Q7043G1 C2S0: 0G:C5 7H<1435C=, 97/G7<55 @102<53D 32;:-
U=2 47H83=5 /@1F2@=2C, 9A=@10<2S1U=C 73@7T2@=5C GE 9A7T<7C 
[Modell, 2005]. "1;=C 7HA1/7C, GEA2F= C231P7A=F24;=2 4<7G7:973A2-
H<2@=5, 73@745U=245 ;E97G37A5>U=C45 ;7@I29374P2A1C I2<= =E=4-
37F@=;1, 97/G7<5>3 :431@7G=3D C2S0: 01@@8C= ;7@I29374P2A1C= 
@2 37<D;7 73@7T2@=2 ;7@I293:1<D@7B C231P7A8, @7E =E 73@7T2@=2 
92A2@741 C2S0: 79=48G12C8C= 4=3:1I=5C=, GE A2/:<D3132 ;737A767 
Q1A1;32A=43=;= @7G7B 4=3:1I== 9A20431G<5>345 4Q70@8C= 4EQ1A1;-
32A=43=;1C= H7<22 431A7B, /@1;7C7B 4=3:1I==.

*2A2F=4<=C @2;737A82 4Q7043G1 =E A1/<=F=5 C2S0: 97@53=5C= 
<=@6G=43=F24;7B C231P7A8 =E94=Q7<76=F24;767 92A2@741.
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1.EW231P7A1 =E92A2@74 47431G<5>3 ;76@=3=G@82 C2Q1@=/C8 97-
@=C1@=5 @7G767 5G<2@=5, F2<7G2;1 =<= 4=3:1I== GEA1C;1Q 4Q7043G1 
4E5G<2@=2C, <=F@743D> =<= 4=3:1I=2B =/E9A7T<767 79831.

2. )EC231P7A1, =E92A2@74 :F143G:>3 GE:431@7G<2@== 43A:;3:A@767 
4773@7T2@=5 C2S0: 4773G2343G:>U=C= ;7@I29374P2A1C=, GE0797<-
@2@=2 ;E:431@7G<2@=> 4Q7043G1 C2S0: =@0=G=0:1<D@8C= ;7@I2931C=. 
W231P7A1 9A20431G<523 47H7B 9A72;I=> ;7@I29374P2A8-=437F@=;1 
@1 ;7@I29374P2A:-I2<D; 9A= V37C @1H7A: 4G5/1@@8Q 0A:6 4E0A:67C ;7@-
I2937G Ç=437F@=;1È 431G=345 GE4773G2343G=2 @1H7A ;7@I2937G ÇI2<=È 
[Lakoo, 1999, p. 45Ð59]. `:@;I=5 92A2@741 79=48G12345 4Q70@8C 7HA1-
/7C: C@767F=4<2@@82 V;492A=C2@38 GEA1C;1Q 47I=1<D@7-;76@=3=G@7B 
C702<= 97;1/1<=, F37 GE4=3:1I== G43A2F= 4E@2/@1;7C8C F2<7G2;7C, 
7E;737A7C =/G243@7, F37 7@ A1/02<523 7HU:> Q1A1;32A=43=;: 47 Ç/@1-
F=C8C 0A:6=CÈ, A2<2G1@3@8C 0<5 =4983:2C767, 974<20@=B 43A2C=345 
92A27I2@=G13D 4Q7043G7 C2S0: @2/@1;7C8C =EÇ/@1F=C8C 0A:6=CÈ 97 
7431<D@8C Q1A1;32A=43=;1C; GE37 GA2C5 ;1; 0<5 79=41@=5 @2/@1;7C7-
67 F2<7G2;1, @2 =C2>U267 7HU=Q F2A3 47 Ç/@1F=C8C 0A:6=CÈ =4983:2-
C767, 31;767 VPP2;31 @2 @1H<>012345 [Chen et al., 2013].

3.EW231P7A1 =E92A2@74 C76:3 P:@;I=7@=A7G13D @2747/@1@@7. 'G-
37A8 ;7@I29I== Ç92AG=F@7B C231P7A8È 79=48G1>3 V37 5G<2@=2 ;1; 
F143D ;76@=3=G@8Q H2447/@132<D@8Q 9A7I2447G, ;737A82 C8 74G1=-
G12C 1G37C13=F24;=, @2747/@1@@7 GEQ702 @7AC1<D@767 9A7I2441 7H-
:F2@=5 =E74G72@=5 5/8;1, =@7601 @2 9707/A2G15 7H =Q 4:U243G7G1@== 
[Lakoo, 1999, p. 45Ð59]. *A7I244 92A2@741 C7S23 @2 9A75G<53D45 @1 
47/@132<D@7C :A7G@2. M7<22 3767, 7HU=2 Q1A1;32A=43=;=, 7H:4<7G<=-
G1>U=2 4Q7043G7 C2S0: @7G8C F2<7G2;7C =EÇ/@1F=C8C 0A:6=CÈ, ;1; 
=EC2S0: @7G7B =E/@1;7C7B 4=3:1I=2B, C76:3 @2 747/@1G13D45, @7E32C 
@2 C2@22 /19:4;13D 9A7I244 92A2@741 [Andersen et al., 2015].

W2S0: 97@53=5C= C231P7A8 =E92A2@741 G85G<5>345 4<20:>U=2 
A1/<=F=5.

*7@53=2 92A2@741 3A10=I=7@@7 9A7=4Q70=3 =/E;<=@=F24;7B 94=-
Q7<76==, GE;737A7B 92A2@74:

 Ñ GE 92AG:> 7F2A20D 9A20431G<2@ GE 4=3:1I== C2S<=F@743@767 
G/1=C702B43G=5 =E 73@74=345 ;E P=6:A1C Ç/@1F=C8Q 0A:6=QÈ 
[Andersen et al., 2015];

 Ñ /13A16=G123 T=A7;=B 492;3A 94=Q=F24;=Q 9A7I2447GE Ñ G74-
9A=53=2, C8T<2@=2, 9A=@53=2 A2T2@=5,EÑ @7E73A1S12345 6<1G-
@8C 7HA1/7C GEVC7I=7@1<D@8Q 9A7I2441Q;
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 Ñ A144C13A=G12345 6<1G@8C 7HA1/7C GE;7@32;432 9137<76== ;1; 
9732@I=1<D@7 A=6=0@15 ;7@43A:;I=5, 9<7Q7 97001>U1545 47-
/@132<D@7B ;7AA2;3=A7G;2.

 Ñ W231P7A1 GE;76@=3=G@7B <=@6G=43=;2 A144C13A=G12345 4EH7<22 
7HR2;3=G@8Q 97/=I=B:

 Ñ GE;1F243G2 P:@01C2@31<D@767 C2Q1@=/C1 F2<7G2F24;767 C8T-
<2@=5, 9732@I=1<D@7 9A=C2@=C767 GE<>H7B 4=3:1I==;

 Ñ GE;1F243G2 H7<22 9A743767, F23;7 7F2AF2@@767 5G<2@=5, 76A1@=-
F2@@767 79A202<2@@8C 1;37C A2F= =<= C8T<2@=5;

 Ñ ;1; C2Q1@=/C G8A1S2@=5 3G7AF24;767 9732@I=1<1 <=F@743=, 
974;7<D;: A144C13A=G1<45 3A10=I=7@@7 GE;7@32;432 97V3=F2-
4;7B A2F=.

"1;=C 7HA1/7C, 97@53=5 C231P7A8 =E 92A2@741 GE 73G<2F2@== 73 
A1/<=F=B GE =Q 97@=C1@==, 7H:4<7G<2@@8Q 3A10=I=2B 4773G2343G:-
>U2B 7H<143= @1:;=, 73@745345 ;E70@7C: =E37C: S2 C2Q1@=/C: ;76-
@=3=G@7B 02532<D@743=. W231P7A=F24;72 4<7G7:973A2H<2@=2EÑ V37 
20=@=I1 P:@01C2@31<D@767 ;76@=3=G@767 9A7I2441 92A2@741, 3. 2. 
9A72;I== H7<22 /@1;7C8Q 4=3:1I=B =/E 9A7T<767 79831 @1 H7<22 
@7G82 32;:U=2 4=3:1I==, GE9A=C2@2@== ;E79A202<2@@8C 97@53=5C 
A2F= =<= C8T<2@=5, GE@7AC2 A21<=/:>U15 3G7AF24;=B 9732@I=1< F2-
<7G2F24;767 C8T<2@=5, 9A= 79A202<2@@8Q 7H437532<D43G1Q Q1A1;32-
A=/:>U1545 A=6=0@743D> =E4G5/1@@15 4E94=Q79137<76=2B.

4. G7-+C/0+, 27076/, 5?35B6/,-6D7 U+0+8-705,-585

[2A38 <=F@743=EÑ V37 Ç0<=32<D@82 /1;7@7C2A@743= GEG749A=5-
3==, 73@7T2@== ;E=EC8T<2@== 7H 7;A:S1>U2C C=A2 =E41C7C 42H2, 
;737A82 9A75G<5>345 GET=A7;7C ;A:62 47I=1<D@8Q =E<=F@8Q 4=3:-
1I=BÈ [Diagnostic and Statistical ManualÉ, 2000, p. 686]. J1;7@7C2A-
@743= GE73@7T2@== =EG749A=53== 7;A:S1>U267 C=A1 970A7H@7 =4-
4<20:>345 GE 47I=1<D@7-;76@=3=G@7B 327A== <=F@743=, GE ;737A7B 
974<20@55 97@=C12345 ;1; :@=;1<D@15 ;7CH=@1I=5 /1;7@7C2A@7432B 
73@7T2@=5 =EG749A=53=5 7;A:S1>U267 C=A1, 3. 2. /1;7@7C2A@7432B 
GEA1H732 C2Q1@=/C1 92A2@741. !E70@7B 437A7@8, <=F@743D 7H<10123 
9732@I=1<D@7 @276A1@=F2@@8C A292A3:1A7C A1/<=F@8Q P=6:A =E4=-
3:1I=B 0<5 92A2@741, ;737A82 =E02<1>3 <=F@743D :@=;1<D@7B. !E0A:-
67B 437A7@8, 974<207G132<D@743D GE G8H7A2 79A202<2@@8Q C702<2B 
92A2@741 7HR54@523 4:U243G7G1@=2 @2=/C2@@8Q <=F@743@8Q F2A3 
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;1; /1;7@7C2A@7432B, A149A202<2@=B G8H7A1 79A202<2@@8Q C702<2B 
92A2@741 GE79A202<2@@8Q 4=3:1I=5Q [Chen et al., 2013]. "1;=C 7HA1/7C 
9A2707<2G12345 A1/A8G C2S0: =0276A1P=F24;=C 970Q707C ;E97@53=> 
<=F@743=, GEA1C;1Q ;737A767 H8<7 4P7AC:<=A7G1@7 97@53=2 92A2@7-
41 ;1; =@0=G=0:1<D@15 Q1A1;32A=43=;1, @2 97001>U1545 ;<144=P=-
;1I== =E 4313=43=F24;7C: 79=41@=>, =E @7C7323=F24;=C 970Q707C, 
;737A8B Ç43A2C=345 :431@7G=3D 07437G2A@82 9A=@I=98 P:@;I=7@=-
A7G1@=5 =@0=G=0::C1, 9A=C2@=C82 ;E<>05C GEI2<7CÈ []D2<<, J=6<2A, 
1997, 4. 205].

#2T15 9A7H<2C: =0276A1P=F24;767 =E@7C7323=F24;767, 47I=1<D-
@7-;76@=3=G@15 327A=5 <=F@743= 31;S2 9A20431G<523 47H7B 327A2-
3=F24;:> H1/: 0<5 9A1;3=F24;767 =44<207G1@=5 92A2@741 GE@7C732-
3=F24;7B 91A10=6C2 <=F@743= ;1; Q1A1;32A=/:>U2B45 @1H7A7C 7HR-
2;3=G@8Q, 97G37A5>U=Q45, =/C2A52C8Q F2A3. *2A2@74 9A75G<52345 
GEG=02 C231P7A=F24;=Q 4<7G7:973A2H<2@=B GE32;431Q. "1;=C 7HA1/7C, 
97G37A5>U=245 /1;7@7C2A@743= :973A2H<2@=5 ;7@I293:1<D@7B C2-
31P7A8, ;737A82 G8A1S1>345 GEC702<5Q G=01 Ç;7@I29374P2A1-=437F-
@=;EÑ ;7@I29374P2A1-I2<DÈ =E=Q A149A202<2@=5Q GE32;431Q 1G37A1, 
9A20431G<5>3 47H7B 7HR2;3=G@82 9A75G<2@=5 C2Q1@=/C1 92A2@741 
:E79A202<2@@767 1G37A1 32;431. ?3A1S15 /1;7@7C2A@743= 97G37A52-
C743= 92A2@741, C231P7A=F24;=2 4<7G7:973A2H<2@=5 5G<5>345 9A7-
5G<2@=2C <=F@743@8Q F2A3 GEA2F=.

5. !0+8-5B7,857 4D4/<D

"1;=C 7HA1/7C, :973A2H<2@=2 <=@6G=43=F24;7B C231P7A8 GE32;-
431Q 9A20431G<523 47H7B @2/1C2@=C8B C132A=1< GE=44<207G1@== 94=-
Q7<76=F24;=Q 5G<2@=B. &1 01@@8B C7C2@3 :492T@7 =44<20:2345 4G5/D 
:973A2H<2@=5 =EG749A=53=5 C231P7A8 4EVC7I=5C= [Citron, Goldberg, 
2014; Mohammad et al., 2016], 1E31;S2 H7<22 T=A7;767 5G<2@=5 1@7-
C1<D@7B 47F2312C743= GE 0=16@743=;2 ;76@=3=G@8Q @1A:T2@=B 9A= 
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31;=Q 4<7G7:973A2H<2@=B GEA1C;1Q 327A== ;7@I293:1<D@7B C231P7-
A8, 1E31;S2 V;492A=C2@38 97 1G37C13=F24;7B ;<144=P=;1I== =EA2-



155

6A244== F2A3 <=F@743= 1G37A1 @1 74@7G2 ;7@I293:1<D@7B C231P7A8 
GE32;431Q.

'5-70+-@0+

&1I=7@1<D@8B ;7A9:4 A:44;767 5/8;1 (&%#(): 2006Ð2008: &7G82 A2/:<D-
3138 =E92A492;3=G8. !*H.: &2437A-)437A=5, 2009.

U?";; 8., D*L;"- @. "27A== <=F@743=. !*H.: *=32A, 1997.
Q-"+I D. ̀ A16C2@3 1@1<=/1 =432A==: ()437A=5 H7<2/@= ,7A8) //E`A2B0EJ. 

)@32A24 ;E94=Q71@1<=/:. #7437G-@1-,7@:: `2@=;4, 1998. !. 177Ð336.
Andersen S. M., Tuskeviciute R., Przybylinski E., Ahn J. N., Xu J. H. Contextual 

Variability in Personality From SigniZcantE Ñ Other Knowledge and Relational 
Selves //EFrontiers in Psychology. Vol. 6. Article 1882. Lausanne: Frontiers, 2015. 
P. 1Ð17.

Bedi G., Carrillo F., Secchi G. A. Automated Analysis of Free Speech Predicts 
Psychosis Onset in High-risk youths //E Nature Partner Journals: Schizophrenia. 
2015. Vol. 1. P. 1Ð7.

Chen S., Boucher H., Andersen S., Saribay S. A. Transference and the Relational 
Self //EYe Oxford Handbook of Close Relationships. New York: Oxford University 
Press, 2013. P. 281Ð305.

Citron F. M. M., Goldberg A. E. Metaphorical Sentences Are More Emotionally 
Engaging than Yeir Literal Counterparts //EJournal of Cognitive Neuroscience. 
2014. Vol. 26. P. 2585Ð2595.

Diagnostic and Statistical Manual of Mental Disorders. 4th ed. Washington 
(DC): American Psychiatric Publ., 2000.

ElvevŒg B., Foltz P. W., Weinberger D. R., Goldberg T. E. Quantifying Incoherence 
in Speech: An Automated Methodology and Novel Application to Schizophrenia 
//ESchizophrenia Research. 2007. Vol. 93, no.E1. P. 304Ð316.

Handbook of Personality: Yeory and Research. 3rd ed. /E ed. by O. P. John, 
R. W. Robins, L. A. Pervin. New York: Guilford, 2010.

Lakoa G., Johnson M. Philosophy in the Flesh: Ye Embodied Mind and Its 
Challenge to Western Yought. New York: Basic books, 1999.

Lakoa G., Johnson M. Metaphors We Live By. Chicago: University of Chicago 
Press, 2008.

Modell A. H. Emotional Memory, Metaphor, and Meaning //EPsychoanalytic In-
quiry. Vol. 25. No.E4. Lawrence: Ye Analytic Press, 2005. P. 555Ð568.

Mohammad S. M., Shutova E., Turney P. D. Metaphor as a Medium for Emo-
tion: An Empirical Study //EProceedings of the 5th Joint Conference on Lexical and 
Computational Semantics (*SEM 2016), August 11Ð12, 2016. Berlin: Ye *SEM 
2016EOrganizing Committee, 2006. P. 23Ð33.



156

References

NatsionalÕnyi korpus russkogo iazyka (NKRIa): 2006Ð2008: Novye rezulÕtaty i 
perspektivy [Ye National Corpus of the Russian language: 2006Ð2008: New Results 
and Prospects] 2009. Saint Petersburg: Nestor-Istoriia [Nestor-History]. (In Russ.)

HÕell L, Zigler D. 1997. Teorii lichnosti [Yeories of Personality]. Saint Peters-
burg: Piter. (In Russ.)

Freid Z. 1998. Fragment analiza isterii [Fragment of an Analysis of a Case of 
Hysteria]. Freid Z. Interes k psikhoanalizu [Interest in Psychoanalysis]. Rostov-na-
Donu: Feniks [Phoenix]: 177Ð336. (In Russ.)

Diagnostic and Statistical Manual of Mental Disorders 2000. 4th ed. Washington 
(DC): American Psychiatric Association.

Andersen S. M., Tuskeviciute R., Przybylinski E., Ahn J. N., Xu J. H. 2015. Con-
textual Variability in Personality From SigniZcantEÑ Other Knowledge and Rela-
tional Selves. Frontiers in Psychology. Vol. 6. Article 1882. Lausanne: Frontiers: 1Ð17.

Bedi G., Carrillo F., Secchi G. A. 2015. Automated Analysis of Free Speech Pre-
dicts Psychosis Onset in High-risk youths. Nature Partner Journals: Schizophrenia 
(1): 1Ð7.

Chen S., Boucher H., Andersen S. Saribay S. A. 2013. Transference and the Re-
lational Self. Ye Oxford Handbook of Close Relationships. New York: Oxford Uni-
versity Press: 281Ð305.

Citron F. M. M., Goldberg A. E. (2014), Metaphorical Sentences Are More Emo-
tionally Engaging than Yeir Literal Counterparts. Journal of Cognitive Neurosci-
ence (26): 2585Ð2595

ElvevŒg B., Foltz P. W., Weinberger D. R., Goldberg T. E. 2007. Quantifying 
Incoherence in Speech: An Automated Methodology and Novel Application to 
Schizophrenia. Schizophrenia Research 93E(1): 304Ð316.

Handbook of Personality: Yeory and Research 2010. 3rd ed. O. P. John, 
R. W. Robins, L. A. Pervin (ed.). New York: Guilford.

Lakoo G., Johnson M. 1999. Philosophy in the Flesh: Ye Embodied Mind and 
Its Challenge to Western Yought. New York: Basic books.

Lakoo G., Johnson M. 2008. Metaphors We Live By. Chicago: University of Chi-
cago Press.

Modell A. H. 2005. Emotional Memory, Metaphor, and Meaning. Psychoana-
lytic Inquiry. Vol. 25. No.E4. Lawrence: Ye Analytic Press: 555Ð568.

Mohammad S. M., Shutova E., Turney P. D. 2016. Metaphor as a Medium for 
Emotion: An Empirical Study. Proceedings of the 5th Joint Conference on Lexical 
and Computational Semantics (*SEM 2016), August 11Ð12, 2016. Berlin: Ye *SEM 
2016EOrganizing Committee: 23Ð33.



157

© ".  -.  *23A7G, !. ..  [2H1@7G, 2018

P. /.  C"2-'$, 5.  6. 7",1.'$

aM%('(S%*#&N%X OLO'%J NON &!(&(W )YQ)'#L%Q 
L#Q)L(S( JLOL%Q %?&N"YM(S( &GY&'O M#N&MO 1

4..'21K*<.  ?9=48G12345 49747H A1/@7437A7@@267 A144C73A2@=5 @2;737A8Q 7HR-
2;37G, 4=3:1I=B, /13A:0@2@=B, =02B, /1C2T132<D43G, ;737A82 7;1/8G1>345 /@1F=C8C= 
0<5 3767 =<= =E=@767 <=I1, P=/=F24;767 =<= >A=0=F24;767, =E:02AS1@=5 G@=C1@=5 @1 
@=Q 4EI2<D> 9A7@=;@7G2@=5 GE4:3D 01@@7B ÇF37B@743=È =E74:U243G<2@=5 9A7H<2C1-
3=/1I== ;1; 02B43G=5 97 9A2GA1U2@=> F267-37 ;1S:U26745 @=F37S@8C =E/E=<= @297-
@53@8C GE9A20C23 747/@1@=5, G@=C1@=5 =E7/101F=G1@=5. !:3D 49747H1 /1;<>F12345 
GE@1F1<D@7C P7AC:<=A7G1@== H7<DT767 F=4<1 :3G2AS02@=B, 73@745U=Q45 Ç; 02<:È. 
,1<22 0<5 ;1S0767 :3G2AS02@=5 G85G<5>345 0G1 @1H7A1: 1)EÇP1;37A7GÈ :3G2AS02@=B, 
GE;737A8Q P7AC:<=A:>345 9A=F=@8, 97G708, :4<7G=5 (GE37C F=4<2 @1F1<D@82 =E6A1-
@=F@82) =E2)EÇVPP2;37GÈ :3G2AS02@=B, GE;737A8Q 9A20431G<2@8 4<2043G=5, A2/:<D31-
38, G8G708, @7G82 3A2H7G1@=5 =E/E=<= 9A20<7S2@=5 ;E:4<7G=5C 74:U243G<2@=5 =E3. 0. 
=E3. 9. ,1<22 ;1S08B P1;37A =EVPP2;3 92A2G70=345 GE97<7S2@=2 :3G2AS02@=5, 970<2-
S1U267 31;7C: S2 =44<207G1@=>, ;1; =E92AG=F@82 :3G2AS02@=5. *A7I20:A1 97G37A5-
2345 07 0743=S2@== 474375@=5, 9A= ;737A7C@2 7H@1A:S=G12345 @7G8Q P1;37A7G =EVP-
P2;37G. ';3=G=/1I=5 47/@1@=5 0743=612345 974<207G132<D@8C= 474A20737F2@=5C= 
G@=C1@=5 @1 7302<D@8Q :3G2AS02@=5Q ;1; 46:43;1Q 4C84<1EÑ 9A70:;31Q G802<2@=5 
/@1F=C767 Ç42BF14È =/E@2A1/02<2@@767 ÇG4267È. ?9=41@8 32Q@=F24;=2 49747H8 9A7-
G202@=5 1@1<=/1. !9747H 1@1<=/1 79A7H7G1@ =E=497<D/:2345 9A= A2T2@== A1/<=F@8Q 
/101F 9201676=;=, 9A2707<2@=5 ;7@P<=;37G =E9A7G202@== =44<207G1@=B.

A;M>"$3" (;'$1.  J13A:0@2@=2, 9A7H<2C13=/1I=5, P=;41I=5 @7VC, :97A507F2@=2 
@7VC, 1<62HA1=F24;72 C8T<2@=2, 627C23A=F24;72 C8T<2@=2, 7HA1/@72 C8T<2@=2, 
97@53=B@72 C8T<2@=2, 0G:97<:T1A@72 C8T<2@=2, 4=3:1I=7@@8B 1@1<=/, =4Q70@72 
474375@=2, =4Q70, A2/:<D313, 9A=@53=2 A2T2@=B, V3=7<76=5, 1;3=G=/1I=5 47/@1@=5, 
9A=F=@1, 4<2043G=2, :4<7G=2, =4Q70@82 :4<7G=5, 6A1@=F@82 :4<7G=5, VGA=43=;1, V3=7-
<76=F24;=B 1@1<=/, I2@3A G@=C1@=5, @25G@72 /@1@=2, 4;A838B 4C84<.

e 'G37A8 H<16701A53 K. ".  *23A7G: /1 97C7UD G 7P7AC<2@== 4313D=.



158

Yomas G. Petrov, Sergey V. Chebanov

ETIOLOGICAL ANALYSIS AS A WAY TO REVEAL IMPLICIT KNOWLEDGE 
AND HIDDEN MEANING IN THE TEXT

Abstract. We describe the method for a versatile consideration of certain objects, situa-
tions, disculties, ideas, confusions, which are important for one or another person, natural 
or juridical, and for holding the attention on them for the purpose of penetration into the 
essence of this ÒquiddityÓ and implementation of problematization as an action of turning 
something seemingly insigniZcant and/or unclear in a subject of perception, attention, and 
puzzling. Ye essence of the method lies in the initial formulation of a large number of state-
ments related Òto the caseÓ. Next, for each statement, the following two sets are identiZed 
1)EÒfactorsÓ of statements, which set out the causes, occasions, conditions (including initial 
and boundary ones), and 2)E ÒeoectsÓ of statements, which present consequences, results, 
conclusions, new requirements and /Eor proposals to the modalities of implementation, etc. 
Further each factor and eoect is transferred to the position of statement subject to the same 
investigation as the primary statements. Ye procedure is repeated until reaching state then 
new ÒfactorsÓ and ÒeoectsÓ Znish to appear. Activation of perception is accomplished by a 
consistent concentration of attention on individual statement as clusters of meaning, prod-
ucts of distinguishing what is signiZcant ÒnowÓ from the undivided ÒeverythingÓ. Technical 
methods of analysis are described. Ye method of analysis has been tested and used in the 
solution of various problems in pedagogy, resolving conpicts, and research.

Keywords. Disculty, problematization, noema registration, noema ordering, algebraic 
thinking, geometric thinking, creative thinking, conceptual thinking, bi-hemispheric think-
ing, situational analysis, initial state, outcome, result, decision-making, etiology, intensiZca-
tion of perception, cause, eoect, condition, initial conditions, boundary conditions, heuris-
tics, etiological analysis, center of attention, implicit knowledge, hidden meaning.

)47<7657

';3:1<D@82 @8@2 /101F= 1G37C13=/=A7G1@@7B =E1G37C13=F24;7B 
7HA1H73;= 32;431 4EI2<D> G85G<2@=5 =Q 42C1@3=;= 9A2097<161>3 A14-
4C73A2@=2 =E@2V;49<=I=A:2C8Q 47431G<5>U=Q 9A7I2441 97@=C1@=5. 
*74<20@=2 C76:3 H83D A1/02<2@8 4E37F;= /A2@=5 9A16C1<=@6G=43=-
;= @1 0G1 3=91: 4;A8382 4C84<8, /1;<>F2@@82 GE 32;432, =E @25G@72 
/@1@=2, 9A=4:343G:>U22 :E;7CC:@=;1@37G. .E974<20@2C 4<:F12 9A2-
S02 G4267 =C22345 GEG=0: @25G@72 /@1@=2, =C2>U2245 :EA2I=9=2@31, 
@7E31;S2 = :E1G37A1, ;737A8B GE@25G@7B P7AC2 9A20431G<523 42H2 32-
/1:A:4 A2I=9=2@31.

$ <>02B GEA1/@8Q 4<:F15Q 9A75G<2@=5 =Q 1;3=G@743= G7/@=;1>3 
4=3:1I==, ;7601 @2F37 /1431G<523 7431@7G=3D45 =E9A2GA1U12345, Q735 
H8 @1 C6@7G2@=2, GE7HR2;3 G@=C1@=5, 4G5/1@@8B 4E5A;7B VC7I=2B, 97-
431G<2@@7B /101F2B, /13A:0@2@=2C 9A= G8H7A2 A2T2@=5, 7914@743D>, 
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47@1<D@7B /1=@32A247G1@@743= =E 3. 0., C7S23 4F243D :C243@8C =<= 
S2<132<D@8C A1/7HA13D45 GE37C, F37 9A=G<2;<7 267 G@=C1@=2. .E31;7C 
4<:F12 @27HQ70=C8 0G2 G2U=: 1)E:02AS13D GE47/@1@== 37, F37 9A=G<2;-
<7 G@=C1@=2 (37, F37 GEP2@7C2@7<76== @1/8G12345 =@32@I=7@1<D@8C 
7HR2;37C GE97@=C1@== X. -:442A<5 [-:442A<D, 1999]), =E2)E@1F13D 74:-
U243G<53D =E74:U243G<53D C84<202532<D@743D [t20A7G=I;=B, 1995] 
4E32C, F37 9A=G<2;<7 G@=C1@=2 =E47F32@7 /14<:S=G1>U=C 267.

X37 C7S23 74:U243G<53D45 97-A1/@7C:EÑ 497@31@@7 =<= H83D A2-
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07H@8Q 49747H7G A1H738, @2 43A2C54D ;E97<@732 =Q 7QG131 =E@2 431G5 
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'<D3T:<<2A =E0A., 1989; M1:C1@, 2017; M76=@, 2001; M7@7, 1976; 2016; 
.14=<D2G, *79<:S@8B, "=Q7C=A7G, 1980; J<73=@, J:4C1@, 2013; )G1-
@7G, 1988; )4=;1G1, 1988; %2Q7, 2002; %7A73;7G, %A8<7G, 2002; +1;1374, 
1967; W2S2I;15, 2009; *=32A47@, 1984; *7B1, 1959; 1975; 1976; #26=A2A, 
1969; #7074, 2008; !2<D2, 1987; ]1AG2B, 1974; ]2B4, 1981; Zlotin et al., 
1994].

KU2 70@=C 31;=C 49747H7C =E5G<52345 79=48G12C8B 01<22 V3=-
7<76=F24;=B 1@1<=/, ;737A8B G843:9123 ;1; 70@1 =/E :@=G2A41<D-
@8Q ;76@=3=G@8Q 32Q@7<76=B [[2H1@7G, 2013b]. ?@ H8< A1/A1H731@ 
".  -.  *23A7G8C GE1980E670: =E9A=C2@52345 4E32Q 97A GE41C8Q A1/@8Q 
7H<1435Q. .92AG82 970A7H@7 V373 49747H 79=41@ 37<D;7 GE2015E670: 97 
C132A=1<1C <=F@767 1AQ=G1 ". -.  *23A7G1 @1 9A=C2A2 1@1<=/1 7A61@=-
/1I== V;4920=I=B =E73F23@743= 7E@=Q GE+2@=@6A104;7C 674:01A43G2@-
@7C :@=G2A4=3232 [*23A7G, 20151].
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=E747/@1@=2 3767, F37 267 I2<2477HA1/@7 =497<D/7G13D 0<5 9A754@2-
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J16737G;1 A14Q70@8Q C132A=1<7G 9A2097<16123 47/01@=2 @2;737-
A767 /19141 492I=1<D@7 A1/6A1P<2@@8Q =<= ;1A37F2; P7AC131 '5Ð
'7E(4C. 01<22), =<= 92AP7;1A3 970Q705U267 A1/C2A1, =<= 431@01A3@8Q 
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&27HQ70=C743D =EG7/C7S@743D @1F13D A1H73: 4E62@2A=A7G1@=5 ;1-
;=Q :670@7 :3G2AS02@=BEÑ I2@3A7G G@=C1@=5, ;141>U=Q45 A144C1-
3A=G12C7B 32C8, C76:3 H83D =497<D/7G1@8 ;1; VGA=43=F24;=B 497-
47H 0<5 9A2707<2@=5 A1432A5@@743= 92A20 G=07C H2<767 <=431 H:C16= 
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45 7E37C, H:0:3 =<= @2 H:0:3 A144C13A=G13D45 /13A138 @1 22 A2T2@=2, 
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A207G1@=2 C7S23 7H2492F=3D C@7671492;3@743D A144C73A2@=5 =E4H1-
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7H<143= [-7@F1A2@;7, ^=@61AuG1, 1984; W=@4;=B, 1979] =E/1P=;4=A7-
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;E;1S07C: =/E4<737G, 9A=F2C GE4797431G=C8Q ;7<=F243G1Q. *A7432B-
T=C 31;=C PA2BC7C 5G<52345 47G7;:9@743D G79A747G, @1 ;737A82 
GE;1S07C 31;32 =6A8 73G2F1>3 @2/1G=4=C7 0A:6 73 0A:61 :F143@=;= 
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4;1/1<1? F2C 02<7 ;7@F=<74D?

&1 "#F"PFL ["'*F  A1H738 97 73@7T2@=> ;E ;1S07C: =/E4P7AC:-
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V37 C76:3 H83D 9A=F=@8 =E4<2043G=5, 97G708 =E9A7=4T20T=2 47H8-
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37<D;7 ;1S2345. .42 V37 C7S23 H83D 4;7AA2;3=A7G1@7 @1 H7<22 97/0-



163

@=Q V3191Q A1H738, 1E@1 V37C V3192 G1S@7 462@2A=A7G13D 97 G7/C7S-
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% @=C 73@745345:

1)?J-#'&)KF&)(, J*#F,F+(FLHF $/"#JV/".JL:
 Ñ C=A1 (/1;7@8 9A=A708, A24:A48, 6A1@=I8É);
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?3C23=C, F37 P1;37A7C C7S23 H83D @2 37<D;7 9A=4:343G=2, 
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 Ñ G8G708;
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 Ñ ;13267A=1<D@82 ;G1<=P=;1I== A144C13A=G12C7B 4=3:1I==;
 Ñ 7HR54@2@=5;
 Ñ 7S=012C82 VPP2;38;
 Ñ 79A7G2AS2@=5;
 Ñ 9A20<7S2@=5, GE37C F=4<2 9A76A1CC 9A707<S2@=5 A1/A1H737;;
 Ñ 9A20:9A2S02@=5;
 Ñ 9A7H<2C13=/1I=5 4<20:>U267 :A7G@5;
 Ñ 9A72;38 =@@7G1I=B;
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,1<22 C76:3 H83D G802<2@8 :3G2AS02@=5, =C2>U=2 37S0243G2@-
@82 =<= H<=/;=2 @1H7A8 P1;37A7G =E VPP2;37G. .E V37C 4<:F12 :3-
G2AS02@=5 G843:91>3 ;1; 4=@7@=C8 =E 7E @=Q C7S23 H83D 402<1@7 
/1;<>F2@=2 ;1; 7E 37S0243G2@@8Q. "7601 0<5 @=Q C7S@7 970:C13D 
7E@2;737A7B :@=G2A41<D@7B =<= =@G1A=1@3@7B P7AC:<=A7G;2 =E/1-
C2@=3D 2> =4Q70@82, 47;A13=G 31;=C 7HA1/7C F=4<7 1@1<=/=A:2C8Q 
;1A37F2; (:3G2AS02@=B). &1 V37C V3192 1@1<=/1 31;72 737S0243G<2-
@=2 G97<@2 I2<2477HA1/@7, 31; ;1; 7@7 02<123 H7<22 7H7/A=C7B G85G-
<2@@:> 43A:;3:A:. &1 H7<22 A1@@=Q V3191Q V37 737S0243G<2@=2 H8<7 
H8 @279A1G01@@8C, 31; ;1; @1<7S=<7 H8 42C=73=F24;=B P=<D3A @1 
VGA=43=F24;:> 62@2A1I=>. *A= V37C 0<5 4702AS132<D@767 1@1<=/1 
C132A=1<1 7;1/8G12345 G1S@8C 37, F37 @2;737A82 47;A1U2@=5 F=4<1 
P1;37A7G =EVPP2;37G 02<1>3 H7<22 @16<50@8C= 4G5/= C2S0: @=C=, 
31; F37 02C7@43A1I=5 PA16C2@37G 31;767 7H7HU2@@767 6A1P1 C7S23 
=C23D 41C7437532<D@8B 0=01;3=F24;=B =@32A24 ;1; 4A2043G7 9A20-
431G<2@=5 A2/:<D3137G =44<207G1@=5.



167

-A1@=I8 92AG767 3=91 (P1;37A8) 4G5/1@8 4EG<=5@=2C @1 4=3:1I=> 
7H437532<D43G, 5G<5>U=Q45 G@2T@=C= 97 73@7T2@=> ;E@2B, 1EG37-
A82 (VPP2;38)EÑ 4EG<=5@=2C G@:3A2@@=Q 747H2@@7432B 4=3:1I== @1 
4A20:, GE;737A:> 7@1 976A:S2@1. )@8C= 4<7G1C=, @1 6A1@=I8 C7S@7 
4C73A23D ;1; @1Q7054D G@:3A= 4=3:1I==, 31; =E=/G@2. !E6A1@=I8 C7S-
@7 4C73A23D ;1; ÇG@:3ADÈ =@32A24:>U2B 4=3:1I== (=E@1 V37 @1I2<2@ 
79=48G12C8B 49747H), 31; =E@1A:S:EÑ @1 4A20:, GE;737A:> 7@1 97-
6A:S2@1 (37601 V37 H:023 A21<=/1I=2B 4A207G767 970Q701 ;E4=3:1I== 
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P2;38. .E73<=F=2 73 92AG7=437F@=;1 /024D @7C2A1 I2@3A7G G@=C1@=5 
9A=G202@8 GE7302<D@7B ;7<7@;2.

&1 74@7G2 1@1<=/1 A=4.E5E74:U243G<52345 A144C73A2@=2 4=3:1I== 
GEG8T279=41@@8Q 1492;31Q.

J1C23=C, F37 /197<@2@=2 4=@793=F24;7B 31H<=I8 @7VC1C= (_.) 
C7S23 4:U243G2@@7 7H67@53D A1H73: 97 G85G<2@=> 4G5/2B C2S0: 
@=C=. X37 @7AC1<D@15 4=3:1I=5, @19A=C2A, 9A= 32;:U2C 1@1<=/2 47-
G2AT2@43G:>U26745 32Q@7<76=F24;767 9A7I2441. .E31;=Q 4<:F15Q 31-
H<=I1 431@7G=345 49747H7C 07;:C2@31I==, 47QA1@2@=5 G7/@=;1>U=Q 
=02B GE=/:F12C7B 7H<143=, =Q 0797<@=32<D@767 1@1<=/1 =E97H:S02-
@=5 ;EA21<=/1I==.

2.2. Ç:%H1#.3+È $1-*1.2 5. 6. 7",1.'$1

X373 G1A=1@3 @24;7<D;7 :9A7U123 =4Q70@8B G1A=1@3.
,<5 A1H738 /197<@5>345 ;1A37F;= G=01, =/7HA1S2@@767 @1 

A=4.E6E=E7.

4?b 1?.84;1/8G1@=2 (P=;41I=5 @7VC8) 

2?bEP1;37A7G 3?bEVPP2;37G

G*(. 6. XGA=43-;1A31 (97 [2H1@7G: [*23A7G, [2H1@7G, 2016])

2?bEP1;37A7G 4?b 1?.84;1/8G1@=2 (P=;41I=5 @7VC8) 3?bEVPP2;37G

G*(. 7. XGA=43-;1A31 (97 [2H1@7G:E[*23A7G, [2H1@7G, 2016], :9A7U2@@8B G1-
A=1@3)

*A=G202C 9A=C2A /197<@2@=5 VGA=43-;1A38 (4C. A=4.E8). )497<D/:-
2C 373 S2 C132A=1<, F37 = GEG1A=1@32 *23A7G1.

2?bEP1;37A7G 4?b 1?.84;1/8G1@=2 (P=;41I=5 @7VC8) 3?bEVPP2;37G

2, 7, 16, 36, 49, 
52, 55, 68

10E ?3;1/8 73 A:;7G7043G1 
V;4920=I=5C= 47 437A7@8 
G7/C7S@8Q @1:F@8Q A:;7G70=32<2B

11, 12, 50, 58, 
59, 114

G*(. 8. J197<@2@=2 VGA=43-;1A38 (97 [2H1@7G:[*23A7G, [2H1@7G, 2016])
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%1; G=0=C, :9A7U2@=2 /1;<>F12345 GE37C, F37 @2 92A2F=4<5>345 
@1/G1@=5 @= P1;37A7G, @= VPP2;37G, 1E9A=G705345 37<D;7 =Q @7C2A1. 
X37 3A2H:23 H7<DT267 7HR2C1 792A13=G@7B 91C53=, @7EV;7@7C=3 GA2-
C5 @1 /19=4D =EF32@=2 P1;37A7G =EVPP2;37G. %1A37F;= 31;767 G=01, 
H:0:F= A1497<7S2@@8C= 97 @7C2A1C :3G2AS02@=B, C76:3 @2974A20-
43G2@@7 4<1613D 4=@793=F24;:> 31H<=I:.

,1<D@2BT=2 02B43G=5 97 G1A=1@3: [2H1@7G1 32 S2, F37 = GE9A208-
0:U2C 4<:F12.

#21<=/1I=5 92AG767 G1A=1@31 49747H1 9A20431G<523 C132A=1< H7-
<22 @16<50@7, @7E 7@1 H7<22 6A7C7/0;1 9A= G897<@2@==. X373 G1A=-
1@3 7A=2@3=A7G1@ 9A2S02 G4267 @1 <=I 4E3=97C C8T<2@=5, ;737A8B 
C132C13=;= @1/8G1>3 627C23A=F24;=C; G37A7B G1A=1@3 C7S@7 ;G1-
<=P=I=A7G13D ;1; 4773G2343G:>U=B 1<62HA1=F24;7C: 3=9: C8T<2- 
@=5.

?H1 G1A=1@31 A1H738 H8<= =/@1F1<D@7 A1/A1H731@8 4E9A=G<2F2-
@=2C 37<D;7 H:C1S@8Q =<= ;1A37@@8Q ;1A37F2;. "292AD =Q C7S@7 
A21<=/7G13D =E@1 ;7C9D>32A2.

2.3. A'HB?M2"-.3+ $1-*1.2

*A= A1/<=F@7C 9A76A1CC@7C 7H2492F2@== 267 C7S@7 =497<D/7-
G13D ;1; GEWord, Excel, 31; = GEH7<22 1G37C13=/=A7G1@@7C G=02. *A= 
V37C 9A7H<2C1 A1/<=F=B 3=97G 91C53= 97<D/7G132<5 4@=C12345.

)497<D/7G1@=2 ;7C9D>32A1 GE92AG:> 7F2A20D 02<123 H7<22 :07H-
@7B A1H73: 4E4=@793=F24;7B 31H<=I2B. *A= G85G<2@== @7G767 1492;-
31, @27HQ70=C743= 9754@2@=5, :37F@2@=5, =<<>43A1I== =E3. 9. ;EG8-
4;1/8G1@=> GE4=@793=F24;:> 31H<=I: G7/C7S@7 G431G<53D 0797<@=-
32<D@82 43A7;=. ,<5 =Q @:C2A1I== C76:3 H83D =497<D/7G1@8 I=PA8 
=EH:;G8 (@19A=C2A: 73.1; 73.2; 451; 45H).

'<D32A@13=G8, A1H7313D <= 4EH:C1S@8C= ;1A37F;1C= =<= 4E;7C-
9D>32A7C, @2 4:U243G:23, 974;7<D;: 7@= 0797<@5>3 0A:6 0A:61, 24<= 
/197<@53D ;1A37F;= @1 <>H7C :01<2@== 73 ;7C9D>32A1, @19A=C2A 
GE/19=4@7B ;@=S;2, @1Q7054D @1 9A76:<;2, 1E/132C 92A2@74=3D @1B02@-
@72 GE;7C9D>32A. X37 9A=C2@=C7 0<5 3A:0767<=;7G =E3G7AF24;=Q @1-
3:A, =C2>U=Q 9A20431G<2@=2 7EQ1A1;32A2 4G7=Q VGA=43=F24;=Q 9A7-
I2447G. ,<5 V3767 GE;1;7B-@=H:0D ;7C9D>32A@7B 9A76A1CC2 47/012345 
42A=5 ;1A37F2; 3767 =<= =@767 431@01A3=/7G1@@767 G=01 (A=4.E2E=E6), 
;737A82 /197<@5>345 G8T279=41@@8C 49747H7C. *A= H7<DT=Q ;7-



174

<=F243G1Q ;1A37F2; V37 7H<26F123 A1H73:, F37 747H2@@7 G1S@7 0<5 
G1A=1@31 *23A7G1, 1E =C2@@7: :9A7U123 ;79=A7G1@=2 A144C13A=G12-
C8Q :3G2AS02@=B, 1E31;S2 97=4; 4G5/2B C2S0: G84;1/8G1@=5C=. *A= 
V37C @1 V;A1@2 G37A767 C7@=37A1 =<= G7 G37A7C 7;@2 70@767 C7@=37-
A1 A1497<1612345 4=@793=F24;15 31H<=I1.

3. &C70D 2053/^7651

#1/A1H731@@15 32Q@=;1 V3=7<76=F24;767 1@1<=/1 GE97<@7B A1/G2A-
@:37B P7AC2 =<= ;1;=Q-37 :9A7U2@@8Q, 97<:=@3:=3=G@8Q G1A=1@-
31Q (H2/ 9=4DC2@@7B P=;41I== G42Q V3197G 1@1<=/1) =497<D/7G1<45 
1G37A1C=, =Q ;7<<261C= =E:F2@=;1C=, 1E31;S2 9732@I=1<D@7 C7S23 
H83D =497<D/7G1@ 0<5 7A=2@31I== GE47G2AT2@@7 A1/@8Q 4=3:1I=5Q 
=E0<5 41C8Q A1/@8Q I2<2B.

-<1G@72 :4<7G=2 =497<D/7G1@=5 49747H1EÑ 474A20737F2@=2 (GE37C 
F=4<2 I2<2@19A1G<2@@15 =@3A7492;I=5 =E 22 A2P<2;4=5) @1 70@7C 
9A20C232 =@32<<2;3:1<D@767 47/2AI1@=5 =E267 4G5/5Q, 97/G7<5>U22 
:<1G<=G13D @7VC8 =EP=;4=A7G13D =Q GEG84;1/8G1@==, ;737A72 C7S23 
G843:913D =E ;1; P1;37A, =E ;1; VPP2;3. "1;15 1;3=G@743D 47/@1@=5 
=E9A7H:S012C82 2> 9A75G<2@=5 97047/@1@=5 GE:4<7G=5Q @2/1T7A2@-
@743= /19A231C= =E43A1Q1C= 7H2492F=G1>3 G85G<2@=2 GE=3762 3767, 
F37 <=H7 G77HU2 @2 9A20431G<5<74D =C2GT=C 73@7T2@=5 Ç; 02<:È, 
<=H7 9A20431G<5<74D C1<7/@1F=C8C, @=F37S@8C GE ;7@32;432 A14-
4C73A2@=5 ;7@;A23@7B 4=3:1I==, /13A:0@2@=5, 9A7H<2C8. $S2 9A= 
@2H7<DT7C @1G8;2 =497<D/7G1@=5 49747H1 A2/:<D313 @2A20;7 G8/8-
G123 :0=G<2@=2 41C767 0:C1>U267, 7H@1A:S=G1>U267, F37 7@ C7S23, 
/@123, 97@=C123 67A1/07 H7<DT2, F2C V37 9A20431G<5<74D 2C: 07 @1-
F1<1 A1H738. X37 9A7=4Q70=3 9737C:, F37 79=48G12C8B 49747H 9A7-
5G<523 @25G@82 [*10:F2G1, 1981; *7<1@=, 1985] =EP7@7G82 ["7C1Q=@, 
1980] /@1@=5, ;737A8C= 7H<10123 ;1S08B F2<7G2;, @7EP1;3 @1<=F=5 
;737A8Q 7@ @2 A2P<2;4=A:23. %A7973<=G72 S2 47H=A1@=2 @7VC 97/G7-
<523 =Q 7H@1A:S=3D.

*A= V37C G24DC1 97<2/@7 G;<>F2@=2 GE;1F243G2 P1;37A7G =<= VP-
P2;37G @2 37<D;7 G2AH1<D@8Q C132A=1<7G, @7E=EA=4:@;7G, 6A1P=;7G, 
4Q2C, 31H<=I =E3. 0.

#144C73A=C @2;737A82 =/EG1A=1@37G =497<D/7G1@=5 49747H1.
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3.1. i2*';'L*>"()*+ 1.1;*& B-',;"H.3E (*2%1K*+

W@767;A13@72 =497<D/7G1@=2 V3=7<76=F24;767 1@1<=/1, GEF143@7-
43= GEA1/A2T2@== 47I=1<D@8Q ;7@P<=;37G, 9A= =44<207G1@== 9A=F=@ 
@=/;7B VPP2;3=G@743= 7A61@=/1I=7@@7B 43A:;3:A8 G:/1 [*23A7G, 
2015], GE G85G<2@== 9A=F=@ HA1;1 9A= 9A7=/G7043G2 >G2<=A@7-97-
02<7F@767 C132A=1<1 [^:B4;=B, 2015a], 9A= 9743A72@== 6=9732/8 
P7AC=A7G1@=5 A=4:@;1 9A=A70@767 C=@2A1<D@767 48AD5 [^:B4;=B, 
2015b], GE G85G<2@== 6<1G@8Q 9A=F=@ @10G=61>U26745 =/G2AS2@=5 
4:92AG:<;1@1 N2<<7:437@ [*23A7G, 2015b; Petrov, 2015a] =EG7/C7S@8Q 
9:32B 267 /102AS;= =<= 9A2073GA1U2@=5 [Petrov, 2015b], 9A= A144C7-
3A2@== 3A1@4P7AC1I== ;7@I2931 %#)& GE ;7@I293 +)+)( GE ;7@-
I29374P2A2 W74;7G4;7B #:4= XVIIE G2;1 [&=;=T=@1, 2008], GE Q702 
@261:447G767 C702<=A7G1@=5 G1A=13=G@767 32;431 [%7GA=6=@1, 2014], 
9A= G897<@2@== 0A:6=Q ;:A47G8Q, 0=9<7C@8Q =E149=A1@34;=Q A1H73, 
97;1/1<7, F37 49747H 5G<52345 G847;7VPP2;3=G@8C 4A2043G7C 1;3=-
G=/1I== A1H738 9A= G85G<2@== ;7A@2B (@2A20;7 6<:H7;7 4;A838Q) 
;1; 743A7 1;3:1<D@8Q, 31; =EG@2T@2 @2/1C23@8Q, <132@3@8Q 5G<2@=B, 
474375@=B, 47H83=B, 1E31;S2 9A= 97=4;2 4A2043G G8Q701 =/E/13A:0@=-
32<D@8Q, 7914@8Q 4=3:1I=B.

!:U243G:23 G1S@8B 9A= 9A7G202@=5 1@1<=/1 G79A74 7E A1/<=F2-
@== =497<D/:>U=Q45 GE9A7I2442 A1H738 Ç/@1@=BÈ, ÇP1;37GÈ, Ç07437-
G2A@8Q 7I2@7;È, Ç9A1G08È, 4E70@7B 437A7@8, =EÇC@2@=BÈ, ÇP2B;7GÈ, 
Ç<S=ÈEÑ 4E0A:67B. )Q 747/@1@@72 =<= @2747/@1G12C72 @2A1/<=F2@=2 
0123 GEA:;= 1@1<=3=;1 G7/C7S@743D 97<:F13D ;1; I2@@:> 97/=3=G-
@:> =@P7AC1I=>, 31; =E22 H2497<2/@:> =<=, H7<22 3767, GA207@74@:> 
G=0=C743D. K4<= 73HA74=3D 4=3:1I== C1@=1;1<D@767 0G=S2@=5 ;E97-
431G<2@@7B I2<= =E73431=G1@=5 4G7=Q =@32A247G, 37 73@74=32<D@7 @2-
H7<DT15 07<5 7431GT=Q45 GA207@74@8Q A2T2@=B, 9A=@=C12C8Q @1 
A1/<=F@8Q :A7G@5Q, 243D @2 F37 =@72, ;1; 4<2043G=2 7431@7G;= 1@1-
<=/1 @1 H<=S1BT=Q VPP2;31Q, 1E31;S2 =6@7A=A7G1@=5 :3G2AS02@=B, 
9A20431G<5>U=Q45 ÇC2<7F1C=È, H2/ :431@7G<2@=5 V3767 974A2043G7C 
492I=1<D@767 1@1<=/1. X37 4<:F12345 GE4=<: @20743137F@767 9A7P24-
4=7@1<=/C1, @20743137F@7B =@P7AC=A7G1@@743= =<= @2G@=C1@=5.

3.2. i2*';'L*>"()*+ 1.1;*& *JB'(2-'".*" 2")(21

X3=7<76=F24;=B 1@1<=/ C7S23 A144C13A=G13D45 ;1; A1H7F=B =@-
43A:C2@3 A=37A=;= GE3A1;37G;2 _=I2A7@1 =E%G=@3=<=1@1 @1 V3191Q 
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=/7HA232@=5 (P7AC=A7G1@=5 C1;4=C1<D@7 97<@767 47HA1@=5 @7VC) 
=EA1497<7S2@=5 (@1Q7S02@=5 ;7C97/=I== 47F=@2@=5) 9A= 9706737G-
;2 <>H767 G843:9<2@=5 =<= 9=4DC2@@767 32;431 [-1491A7G, 1991].

3.3. i2*';'L*>"()*+ 1.1;*& *J1.1;*2*>"()'" >2".*" 2")(2'$

*7C=C7 =44<207G1@=5 4=3:1I=B 02532<D@743=, G8/8G1>U=Q /1-
3A:0@2@=5, =E9743A72@=5 ;1A;141 32;431, 9A20<1612C8B 49747H C7S23 
H83D =497<D/7G1@ 0<5 1@1<=3=F24;767 F32@=5 32;437G. *A= 31;7C G1-
A=1@32 =497<D/7G1@=5 V3=7<76=F24;767 1@1<=/1, ;1; 37<D;7 G7/@=;1-
23 9A20431G<2@=2 7E37C, F2C: 7@ 974G5U2@, /1G70=345 92AG15 ;1A37F-
;1 4EP=;41I=2B V37B 32C8. *7 C2A2 F32@=5 32;431 P7AC:<=A7G1@=2 
32C8, ;737A7B 7@ 974G5U2@, C7S23 C2@53D45. .EV37C 4<:F12 /1G705345 
@7G82 ;1A37F;=, ;737A82, ;1; 67G7A=<74D, C76:3 H83D 4=@7@=C=F-
@8C= 92AG7B. ,1<22 97 C2A2 A1H738 4E32;437C /1G705345 ;1A37F;=, 
;737A82 P7AC:<=A:>3 G1S@82 =02= V3767 32;431. $S2 GE41C7C 32;432 
C76:3 4702AS13D45 :;1/1@=5 @1 32 =<= =@82 4G5/= V3=Q =02B. *74<2 
9A7F32@=5 32;431 F=3132<D C7S23 0797<@=3D @1H7A ;1A37F2; :3G2AS-
02@=5C=, ;737A82 4E267 37F;= /A2@=5 73@745345 ;E7H4:S012C7B 32C2, 
1E;A7C2 3767EÑ /1P=;4=A7G13D 4G5/= C2S0: :3G2AS02@=5C= 1G37A1, 
4G7=C= 47H43G2@@8C= :3G2AS02@=5C= =E=Q 47G7;:9@743D>. &7 V37C 
74@7G1@== C7S@7 402<13D A1/<=F@82 /1;<>F2@=5.

.7-92AG8Q, C7S@7 7I2@=3D 97<@73: A144C73A2@=5 1G37A7C 32C8 
=E97<@7I2@@743D 9A74<2S=G12C8Q =C 4G5/2B, F37 0143 G7/C7S@743D 
7I2@=3D ;7AA2;3@743D 97<:F2@@8Q 1G37A7C G8G707G.

.7-G37A8Q, 431@7G=345 G7/C7S@8C 47431G=3D 47H43G2@@72 9A20-
431G<2@=2 7E 32C2, A144C13A=G12C7B 1G37A7C. ?@7 C7S23 7;1/13D45 
;1; A1/G=G1>U=C =E:37F@5>U=C 37F;: /A2@=5 1G37A1, 31; =E47G2A-
T2@@7 @297Q7S=C @1 @22. ,1<22 F=3132<D C7S23 P7AC=A7G13D 4G7B 
G/6<50 @1 9A20C23, 79=A154D :S2 @1 0G1 A1/@8Q 9A20431G<2@=5 7H 
V37C 9A20C232.

3.4. i2*';'L*>"()*+ 1.1;*& )1) (-"I(2$' -"K".&*-'$1.*<

?9=41@@8B 49747H F32@=5 32;437G C7S23 H83D 74@7G7B 0<5 I2-
<2@19A1G<2@@767 A2I2@/=A7G1@=5 32;437G, 9A=F2C 32;437G GE T=A7-
;7C 97@=C1@== (4<7G24@8Q, C:/8;1<D@8Q ['A1@7G4;=B, 1998], 1AQ=-
32;3:A@8Q [`u07A7G, 2016], S=G79=4@8Q [M2C=6, 2010] =E3. 0.). "7601 
C7S23 7;1/13D45, @19A=C2A, F37 32C1 ;A=3=F24;= @2 A1/A1H731@1 1G-
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37A7C =E32;43 97V37C: G77HU2 7H<10123 C1<7B I2@@743D>. .E31;7C 
4<:F12 A2I2@/=5 9707H@7B A1H738 C7S23 9A20431G<53D 32C: =@32A24-
@22, 97<@22 =E6<:HS2, F2C A2I2@/=A:2C8B 32;43 (F37 @2 A1/ H8G1<7 
GE=437A== Q:07S243G2@@7B ;A=3=;= =<= @1:F@7B 97<2C=;=), G4<20-
43G=2 F267 G7/@=;123 G79A74 7E 37C, ;1; 9A2970@243= V3: A2I2@/=> 
31;, F37H8 @2 7H=023D 1G37A1, 1EC7S23 H83D, =E97C7FD 2C:.

.7/C7S@8 =E 0A:6=2 G1A=1@38 =497<D/7G1@=5 A144C13A=G12C767 
49747H1 0<5 0A:6=Q I2<2B, F37 4G=0232<D43G:23 7E267 VGA=43=F24;7C 
9732@I=1<2.

J+83KB7657

X3=7<76=F24;=B 1@1<=/ GE9A20<7S2@@7C G1A=1@32 =E32;43 9A=<7-
S2@=5 97;1/8G1>3 T=A73: G7/C7S@7432B 267 =497<D/7G1@=5. '@1-
<=/ 9A75G<523 4;A8382 73 97<D/7G132<5 G7/C7S@743= 267 =@32<<2;31, 
9A=H1G<5>U=2 :G2A2@@743= GEA1/A2T2@== 3A:0@8Q 4=3:1I=B =E@2-
A20;7 :0=G<5>U=2 267 41C767, 1E:0=G<2@=2, ;1; 73C2F1< #. ,2;1A3, 243D 
92AG15 =/EG42Q 431432B [,2;1A3, 1950, 4. 625].

W7S@7 S013D G07Q@7G2@=5, 1E C7S@7 9A=H<=S13D 267. ,<5 3767 
F37H8 9A=H<=/=3D 267, =E437=3 =497<D/7G13D V3=7<76=F24;=B 1@1<=/. 
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PolinaJV. Rebrova, GregoryJYa.JMartynenko, TatianaJYu. Sherstinova

THE RATIO BETWEEN THE LEFT AND  
THE RIGHT WIDTHS OF VERB PHRASE IN RUSSIAN EVERYDAY SPEECH 

\Based on the Data of the ORD Corpus]

Abstract. Ye article deals with the linear order of the dependent members in verb 
phrases of Russian everyday speech. Rank distribution of such structures is analyzed, the 
ratio between the led width and the right one of verb phrase is calculated, and the statistical 
signiZcance of the dioerence between these parameters is tested. Ye inpuence of gender and 
age factors on the ratio of prepositional and postpositional structures is considered.

Keywords. Dependency grammar, led-branching width, right-branching width, noun 
phrase, verb phrase, preposition, postposition, rank distribution, rank mean, concentration 
index, gender factor, age factor.
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/7G1@@82 43A:;3:A8 47970F=@2@=5, Q1A1;32A@82 0<5 :43@7B 97G420-
@2G@7B A2F=, 9A20431G<2@@7B GE;7A9:42 Ç?0=@ A2F2G7B 02@DÈ (?#,).

1. &-0@8-@0D H+45,5:/,-79 ,?,/2/<B567657:

,<5 =/:F2@=5 C2Q1@=/C1 47970F=@2@=5 =/E;7A9:41 97G420@2G@7B 
A:44;7B A2F= ?#, [Bogdanova-Beglarian et al., 2015] H8<1 9A7=/G202-
@1 G8H7A;1 7HR2C7C 7;7<7 1000EA29<=;-9A20<7S2@=B. ,<5 4=@31;-
4=F24;767 :A7G@5, 73<=F1>U26745 H7<DT7B 97G37A52C743D> 4G5/2B 
(GE747H2@@743= @1 9A202<D@7 7H7HU2@@7C :A7G@2), V3767 G97<@2 07-
43137F@7 0<5 97<:F2@=5 07437G2A@7B ;1A3=@8.

. ;1S07B A29<=;2 =44<207G1<14D 6<167<D@15 6A:991, 3. 2. 6<167< 
=E@2974A2043G2@@7 /1G=4=C82 73 @267 F<2@8. *A= V37C GEA29<=;1Q 
G8H=A1<45 6<167< 4EC1;4=C1<D@8C F=4<7C /1G=4=C8Q F<2@7G, 3. 2. V37 
@2 7H5/132<D@7 H8< 6<167<-4;1/:2C72 6<1G@767 9A20<7S2@=5. *74<2 
V3767 =/E 97<:F2@@8Q ;7@43A:;I=B P7AC=A7G1<=4D 4313=43=F24;=2 
A149A202<2@=5 A1/<=F@767 3=91.
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&1F@2C 4E#'&-J.J-J #'/*#F,F+F&)( . &197C@=C, F37 GEA1@67G7C 
A149A202<2@== GE;1F243G2 @2/1G=4=C7B 92A2C2@@7B G843:91>3 A1@-
6=, 1 GE;1F243G2 /1G=4=C7BEÑ 4773G2343G:>U=2 F143738. "1;72 A14-
9A202<2@=2 C7S23 =@32A9A23=A7G13D45 ;1; F14373@8B 4<7G1AD <=-
@21A=/7G1@@8Q 47970F=@=32<D@8Q ;7@43A:;I=B. %1S015 ;7@43A:;-
I=5 9A20431G<523 47H7B /19=4D GEG=02 0G7237F=5, 4<2G1 73 ;737A767 
:;1/8G12345 F=4<7 F<2@7G, A1497<7S2@@8Q 92A20 4;1/:2C8C, 1E974<2 
0G7237F=5EÑ F=4<7 9A1G8Q F<2@7G. *A= V37C @14 =@32A247G1<= <=TD 
;7<=F243G2@@82 Q1A1;32A=43=;=, 9A= 97<@7C 73G<2F2@== 73 ;1F2-
43G2@@767 47431G1 /1G=4=C8Q F<2@7G GEA1/@8Q 97/=I=5Q (4C. 31H<.E1). 
X37 G=0@7 @1 4<20:>U=Q 9A=C2A1Q:

2:0

1:1

1:3

6:0

P1,;*K1 1. "+6A/4/7 0+,207<737657 3567+05H/4+66DU ,56-+8,5B7,85U 
8/6,-0@8E59

9'&- 2J&/"#$%I)( R'/"J"' >'%J*+F&&'( K'/"J"'

1 1:0 318 318

2 2:0 195 513

3 1:1 190 703

4 0:1 145 848

5 2:1 91 939

6 3:0 71 1010

7 0:2 43 1053

8 1:2 37 1090

9 3:1 23 1113
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9'&- 2J&/"#$%I)( R'/"J"' >'%J*+F&&'( K'/"J"'

10 2:2 14 1127

11 3:2 12 1139

12 1:3 7 1146

13 2:2 5 1151

14 3:2 3 1154

15 2:3 2 1156

16 0:4 2 1158

17 5:0 2 1160

18 3:3 1 1161

19 1:4 1 1162

20 2:4 1 1163

21 3:4 1 1164

22 4:1 1 1165

23 6:0 1 1166

!:CC1 1166

&1 A=4.E1E97 01@@8C 31H<.E1E9743A72@7 4773G2343G:>U22 A1@67G72 
A149A202<2@=2.

G*(.J1. #1@67G72 A149A202<2@=2 <=@21A=/7G1@@8Q ;7@43A:;I=B 4E47-
970F=@2@=2C

*A20431G<2@@72 A1@67G72 A149A202<2@=2, GE73<=F=2 73 431@01A3-
@8Q F14373@8Q 4<7G1A2B ['<2;422G, 2001], 5G<52345 Ç;7A73;=CÈ A14-
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9A202<2@=2C; GE @2C 4702AS=345 <=TD 23E A1/@7=C2@@8Q V<2C2@31, 
37601 ;1; 7H8F@82 F14373@82 4<7G1A= 4702AS13 3845F= =E01S2 473@= 
3845F A1/@7=C2@@8Q 20=@=I.

#1@67G72 4A20@22 0<5 :H8G1>U267 A1@67G767 A149A202<2@=5 G8-
F=4<52345 97 P7AC:<2 (1):

 ry ó .ii n

i

r
r

n
×= ∑

∑
 (1)

"27A23=F24;72 7H74@7G1@=2 A1@67G767 4A20@267 4702AS=345 GEA1-
H731Q -. (.  W1A38@2@;7 =E!. ..  ̀ 7C=@1 [W1A38@2@;7, 1989; W1A38@2@-
;7, `7C=@, 1989].

,<5 @1T267 C132A=1<1 =C22C ryE=E3,66. )/EA=4.E1EG=0@7, F37 6A1P=; 
=C223 37F;: 92A26=H1 9A=C2A@7 GEA1B7@2 A1@67G767 4A20@267.

X373 627C23A=F24;=B P2@7C2@ C7S23 4<:S=3D 4=6@1<7C 3767, F37 
01@@72 A149A202<2@=2, ;1; =EC@76=2 0A:6=2 1@1<76=F@82 [W1A38@2@-
;7, 2009], ;1F243G2@@7 @270@7A70@7, 7@7 A1491012345 ;1; C=@=C:C @1 
0G2 /7@8: 50A7 =E92A=P2A=>. .E50A2 ;7@I2@3A=A:>345 3=9=F@82 0<5 
97G420@2G@7B A2F= ;7@43A:;I==. X37 9A2S02 G4267 <2G7G23G5U=245 
(9A297/=3=G@82) 43A:;3:A8 4E70@=C =E0G:C5 /1G=4=C8C= F<2@1C=, 
1E31;S2 4=CC23A=B@15 43A:;3:A1 4E70@=C <2G8C =E70@=C 9A1G8C /1-
G=4=C8C F<2@7C. .E50A2 4=@31;4=4 9701G<5>U2 9A297/=3=G2@, GE73-
<=F=2 73 A1/@8Q G=07G 9=4DC2@@7B A2F=, 602 07C=@=A:23 /2A;1<D@15 
4=CC23A=5 [W1A38@2@;7, 2015; Martynenko, Yadchenko, 2015].

?I2@=C G847;=B :A7G2@D ;7@I2@3A1I== 9A297/=3=G@8Q 43A:;3:A 
GEG2AQ@2B /7@2 F14373@767 4<7G1A5 4E97C7UD> )&,F%/' %J&IF&"#' -
I)) , 9A20<7S2@@767 -. (.  W1A38@2@;7 [W1A38@2@;7, 1989] =EA144C7-
3A2@@767 GE;7@32;432 1@1<76=F@8Q =@02;47G GE;@=62 \. ,.  -A=67AD2G1 
=E-. (.  W1A38@2@;7 [-A=67AD2G, W1A38@2@;7, 2017]. &1T =@02;4 ;7@-
I2@3A1I== 74@7G1@ @1 A1@67G7C 4A20@2C, 9A20<7S2@@7C =E=44<207-
G1@@7C GEA1H731Q @1/G1@@8Q G8T2 :F2@8Q [W1A38@2@;7, 1988; W1A-
38@2@;7, `7C=@, 1989; -A=67AD2G, W1A38@2@;7, 2017].

?3@74=32<D@72 A1@67G72 4A20@22 A1G@7 (P7AC:<1 (2)):

 ry
73@ ( )y

â ma
î

x
òí
y y

3,66 0,153, 1 .
( 1) 24

r
r r r r

n
= = = = + −

+   
"B

 
( )y

â ma
î

x
òí
y y

3,66 0,153, 1 .
( 1) 24

r
r r r r

n
= = = = + −

+
 (2)

,<5 @1T267 C132A=1<1 31;72 A1@67G72 4A20@22 A1G@7: 24EÐ 3,66E= 
20,34. &1 74@7G1@== 0G:Q A1@67G8Q 4A20@=Q C7S@7 G8F=4<=3D =@02;4 
;7@I2@3A1I== 97 P7AC:<2 (3):
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y

â

3,661 1 1 0,18 0,82.
20,34

r
K

r
= − = − − =

 
(3)

)@02;4 ;7@I2@3A1I== =/C2@52345 73 0,5E (9A= A1G@7C2A@7C A14-
9A202<2@==, 3. 2. 37601, ;7601 F143738 G42Q V<2C2@37G A1G@8) 07 1,0, 
;7601 G42 F143738 ;7@I2@3A=A:>345 GE92AG7C V<2C2@32). .E@1T2C C1-
32A=1<2 =@02;4 ;7@I2@3A1I== A1G2@ 0,82. X373 :A7G2@D ;7@I2@3A1I== 
07G7<D@7 G847;.

.847;=B :A7G2@D ;7@I2@3A1I== 4;<7@523 @14 GE 97<D/: 6=9732-
/8, F37 01@@72 A149A202<2@=2 @270@7A70@7, 7@7 A1491012345 @1 50A7 
(/7@: ;7@I2@3A1I==) =E92A=P2A=> (/7@: A14425@=5).

. A1H732 -. (.  W1A38@2@;7 [W1A38@2@;7, 2009] 9A20<7S2@ 9A7437B 
49747H A1/A2T2@=5 @270@7A70@743= 31;=Q A149A202<2@=B. X37 C2370 
VC9=A=F24;767 ;7AA2<5I=7@@767 73@7T2@=5.

)/G243@7, F37 GE @270@7A70@7B 47G7;:9@743= 0=492A4=5, 476<14-
@7 9A1G=<: 4<7S2@=5 0=492A4=B, A1491012345 @1 0G2 F143=: 4A20@>> 
6A:997G8Q 0=492A4=B ͞y2 =E C2S6A:997G:> 0=492A4=> (0=492A4=> 
6A:997G8Q 4A20@=Q 7;7<7 7HU2B 4A20@2B) z2, 3. 2. 3A= 0=492A4== 7H-
A1/:>3 9A1G=<7 9A5C7:67<D@767 3A2:67<D@=;1 (P7AC:<1 (4)):

 y2 = z2 + ͞y2. (4)

%7A2@D ;G10A13@8B =/E73@7T2@=5 C2S6A:997G7B 0=492A4== ;E7H-
U2B 0=492A4== @1/8G12345 VC9=A=F24;=C ;7AA2<5I=7@@8C 73@7T2-
@=2C (P7AC:<1 (5)):

 {
äç
ó

2

2
.=  (5)

X373 97;1/132<D Q1A1;32A=/:23 @270@7A70@743D 47G7;:9@743= 9A= 
37C =<= =@7C 49747H2 22 A144<72@=5. [2C H<=S2 y2 ;E20=@=I2, 32C 47-
G7;:9@743D H7<22 @270@7A70@1. .7497<D/:2C45 V3=C 97<2/@8C, 4E37F-
;= /A2@=5 A2T2@=5 @1T2B /101F=, 4G7B43G7C. M:02C =4;13D C1;4=C:C 
V3767 97;1/132<5 @1 C@7S243G2 F<2@2@=B =4Q70@767 A149A202<2@=5 
4E=497<D/7G1@=2C 9A=2C1 4;7<DS2@==. *A= 0G=S2@== G@=/ 97 492;-
3A7G7C: A149A202<2@=> @1 ;1S07C T162 4;7<DS2@=5 C8 G8F=4<5<= 
/@1F2@=2 VC9=A=F24;767 ;7AA2<5I=7@@767 73@7T2@=5 C2S0: G2AQ-
@2B =E@=S@2B F1435C= 31H<=I8. W1;4=C1<D@72 /@1F2@=2 V3767 97;1-
/132<5 C8 4F=31<= 793=C1<D@7B 6A1@=I2B C2S0: 0G:C5 PA16C2@31C= 
@270@7A70@7B 47G7;:9@743=. &=S2 9A=G202@8 A14F23@82 01@@82 0<5 

 B

z2

y2
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A149A202<2@=5, 9A=G202@@767 GE31H<.E1EGEA1@67G7B P7AC2 =E9A27HA1-
/7G1@@767 GEF14373@72 A149A202<2@=2, 97;1/1@@72 GE31H<.E2E(4C. 31;S2 
A=4.E2).

P1,;*K1 2. &8/3.H1>77 8/00731E5/66/7 /-6/I7657 <31 0+,207<737651 
,56-+8,5B7,85U 8@,-/4 4?,2/6-+66/9 07B5

R'/"J"' 
%J&/"#-
I)) ( f)

6J-'#)UL 
K'/"J"H 

lg f

R)/+J 
%J&/"#-

I)V

2J##F+. 
J"&. (])

R'/"J"' 
%J&/"#-
I)) ( f)

6J-'#)UL 
K'/"J"H 

lg f

R)/+J 
%J&/"#-

I)V

2J##F+. 
J"&. (])

1 0,00 6 0,302 37 1,57 1 0,815

2 0,30 3 0,473 43 1,63 1 0,834

3 0,48 1 0,485 71 1,85 1 0,903

5 0,70 1 0,534 91 1,96 1 0,815

7 0,85 1 0,605 145 2,16 1 0,796

12 1,08 1 0,696 190 2,28 1 0,750

14 1,15 1 0,701 195 2,29 1 0,701

23 1,36 1 0,721 318 2,50 1 0,681

G*(.J2. -A1P=; /1G=4=C743= VC9=A=F24;767 ;7AA2<5I=7@@767 73@7T2@=5 { 
73 <761A=PC1 F143738 GE492;3A7G7C A149A202<2@==

)/ 31H<.E2E=EA=4.E2EG=0@7, F37 6A1P=; VC9=A=F24;767 ;7AA2<5I=-
7@@767 73@7T2@=5 =C223 G=0 ;:97<77HA1/@7B ;A=G7B 4EC1;4=C:C7C 
GEA1B7@2 F143738, A1G@7B 71, ;737A7B 4773G2343G:23 A1@6, A1G@8B 6. 
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.8T2 C8 67G7A=<=, F37 A1@67G72 4A20@22 A1G@7 9A=C2A@7 F238A2C. 
X37 7/@1F123, F37 37F;1 92A2Q701 73 50A1 ;E92A=P2A== GE01@@7C A14-
9A202<2@== @1Q70=345 GE=@32AG1<2 4Ð6-67EA1@61. "7F@72 /@1F2@=2 @1-
/G13D @2G7/C7S@7, 31; ;1; 92A2Q70 73 50A1 ;E92A=P2A== =C223 9<1G-
@8B Q1A1;32A =EC7S@7 67G7A=3D 37<D;7 7E@2;737A7B 92A2Q70@7B /7@2 
73 50A1 ;E92A=P2A==.

"292AD A144C73A=C 4773@7T2@=2 <2G7437A7@@=Q =E9A1G7437A7@-
@=Q 4G5/2B GE47970F=@=32<D@8Q ;:431Q A:44;7B 97G420@2G@7B A2F=. 
.8F=4<=C 4313=43=;= V3=Q A149A202<2@=B =EG2<=F=@8 0G:Q ;A=32A=-
2G: 70@7A70@743= A149A202<2@=B <2G7437A7@@=Q =E 9A1G7437A7@@=Q 
4G5/2B.

. 31H<.E3E9A20431G<2@8 01@@82 7E<2G7437A7@@=Q =E9A1G7437A7@-
@=Q /1G=4=C7435Q, 9A20431G<2@@8Q GE31H<.E1.

. 92AG8Q 3A2Q 437<HI1Q 9A=G202@8 01@@82 7E<2G8Q =E9A1G8Q /1-
G=4=C7435Q, 1 GE4<20:>U=Q 437<HI1QEÑ G497C76132<D@82 01@@82 0<5 
A14F231 91A@767 ;A=32A=5 70@7A70@743= |2. %A=32A=B G8F=4<52345 
97 P7AC:<2 (6) [!C=A@7G, ,:@=@-M1A;7G4;=B, 1959, 4. 253]:

 

2 365 88 453 0, 0022 0,3130 0,075 0,0566000 0,00001250 

3 28 22 50 0,0200 0,0240 0,019 0,0000300 0,00000060 

4 15 5 20 0,0500 0,0130 0,004 0,0000800 0,00000400 

5 2  2 0,5000 0,0017 0 0,0000030 0,00000150 

6 1  1 1,0000  0 0,0000008 0,00000800 

 1166 1166  0,0012    0,00004350 

 

     �    
  

     
     

 

  
   

 

  
 
 
 

л п

л п
F

§ ·
 u �¨ ¸¨ ¸� © ¹

¦ (6) 

(  
  )    � �cp

л  

(         � �лV  

  
        , а                              cp

п   а л  V  

     
     

  

    
     

 

.  
cp cp
л п

л п

�
 

V V
�

(7) 

                   �  u �  (8) 

         
 

    
   . 

§ ·
¨ ¸ �
¨ ¸
© ¹

F ¦ (9) 

            ,  � �� � � � (10) 

    
                 

u
(11) 

‒  частоту встречаемости первого слова    ; 
‒  частоту встречаемости второго слова    ; 
‒  совместную частоту встречаемости     ; 
‒  общее количество слов в корпусе n. 

Чтобы оценить корреляцию событий    � , нужно представить данные в виде таблицы 
сопряженности и воспользоваться одной из стандартных статистик. Обозначим, как это 
принято, за     �   отрицания соответствующих событий. Тогда таблица сопряженности 
выглядит следующем образом (см. рис.). 

 
    

 (6)

,<5 @1T=Q 01@@8Q G2<=F=@1 ;A=32A=5 A1G@1 59,1.
,<5 =497<D/7G1@=5 01@@767 ;A=32A=5 @27HQ70=C7 =C23D 4G202@=5 

7E43292@5Q 4G7H708. )Q F=4<7 A1G@7 F=4<: :A7G@2B (43A7;) GE31H<=I2 
C=@:4 20=@=I1, 3. 2. GE@1T2C 4<:F12EÑ 6.

#1497<1615 G2<=F=@7B ;A=32A=5 =EF=4<7C 43292@2B 4G7H708, C8 
C7S2C =497<D/7G13D 4773G2343G:>U:> 31H<=I: (4C., @19A=C2A: [.2-
@2I;=B, .2@2I;15, 1979, 4. 410]) =E:431@7G=3D G2<=F=@: G2A753@743=. 
?@1 9A1;3=F24;= A1G@1 @:<>, F37 4:U243G2@@7 C2@DT2 <>H767 :A7G-
@5 /@1F=C743=. X37 7/@1F123, F37 @1T2 A149A202<2@=2 4E G2A753@7-
43D>, H<=/;7B ;E20=@=I2, @270@7A70@7. *A=F=@8 V3767, 97-G=0=C7C:, 
;7A2@5345 GE43A:;3:A2 A:44;767 5/8;1 GE267 497@31@@7B :43@7B A1/-
@7G=0@743=, 0<5 ;737A7B Q1A1;32A@7 P:@01C2@31<D@72 9A2G8T2@=2 
<2G767 G23G<2@=5 @10 9A1G8C.

,797<@=32<D@7 GEV37C C7S@7 :H20=3D45, 4A1G@=G 4A20@=2 G2<=F=-
@8 <2G767 =E9A1G767 ;:431, @19A=C2A, 4E97C7UD> ;A=32A=5 !3D>02@-
31 [*<7Q=@4;=B, 1978]. ,<5 G8F=4<2@=5 ;A=32A=5 @27HQ70=C7 /@1@=2 
4A20@=Q /@1F2@=B, 0=492A4=B =E7HR2C7G 47G7;:9@7432B. ,<5 <2G7437-
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A7@@=Q /1G=4=C7432B 4A20@22 /@1F2@=2 

2 365 88 453 0, 0022 0,3130 0,075 0,0566000 0,00001250 

3 28 22 50 0,0200 0,0240 0,019 0,0000300 0,00000060 

4 15 5 20 0,0500 0,0130 0,004 0,0000800 0,00000400 

5 2  2 0,5000 0,0017 0 0,0000030 0,00000150 

6 1  1 1,0000  0 0,0000008 0,00000800 

 1166 1166  0,0012    0,00004350 
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‒  частоту встречаемости первого слова    ; 
‒  частоту встречаемости второго слова    ; 
‒  совместную частоту встречаемости     ; 
‒  общее количество слов в корпусе n. 

Чтобы оценить корреляцию событий    � , нужно представить данные в виде таблицы 
сопряженности и воспользоваться одной из стандартных статистик. Обозначим, как это 
принято, за     �   отрицания соответствующих событий. Тогда таблица сопряженности 
выглядит следующем образом (см. рис.). 

 
    

 A1G@7 1,238, 1E0=492A4=5 

2 365 88 453 0, 0022 0,3130 0,075 0,0566000 0,00001250 

3 28 22 50 0,0200 0,0240 0,019 0,0000300 0,00000060 

4 15 5 20 0,0500 0,0130 0,004 0,0000800 0,00000400 

5 2  2 0,5000 0,0017 0 0,0000030 0,00000150 

6 1  1 1,0000  0 0,0000008 0,00000800 

 1166 1166  0,0012    0,00004350 
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‒  частоту встречаемости первого слова    ; 
‒  частоту встречаемости второго слова    ; 
‒  совместную частоту встречаемости     ; 
‒  общее количество слов в корпусе n. 

Чтобы оценить корреляцию событий    � , нужно представить данные в виде таблицы 
сопряженности и воспользоваться одной из стандартных статистик. Обозначим, как это 
принято, за     �   отрицания соответствующих событий. Тогда таблица сопряженности 
выглядит следующем образом (см. рис.). 

 
    

 A1G@1 0,69. ,<5 9A1G7437A7@@=Q /1G=4=C7432B =C22C 4773G23-
43G2@@7: 

2 365 88 453 0, 0022 0,3130 0,075 0,0566000 0,00001250

3 28 22 50 0,0200 0,0240 0,019 0,0000300 0,00000060

4 15 5 20 0,0500 0,0130 0,004 0,0000800 0,00000400

5 2 2 0,5000 0,0017 0 0,0000030 0,00000150

6 1 1 1,0000 0 0,0000008 0,00000800

1166 1166 0,0012 0,00004350
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 u �¨ ¸¨ ¸� © ¹

¦ (6) 

( ) � �cp
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.
§ ·
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¨ ¸
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F ¦ (9) 

, � �� � � � (10) 

 
u
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‒ частоту встречаемости первого слова ; 
‒ частоту встречаемости второго слова ; 
‒ совместную частоту встречаемости ; 
‒ общее количество слов в корпусе n.

Чтобы оценить корреляцию событий , нужно представить данные в виде таблицы 
сопряженности и воспользоваться одной из стандартных статистик. Обозначим, как это 
принято, за отрицания соответствующих событий. Тогда таблица сопряженности 
выглядит следующем образом (см. рис.).

%A=32A=B !3D>02@31 0<5 9A7G2A;= 6=9732/8 7E 4:U243G2@@743= 
A1/<=F=5 4A20@=Q =C223 G=0 (P7AC:<1 (7)):

  

2 365 88 453 0, 0022 0,3130 0,075 0,0566000 0,00001250 

3 28 22 50 0,0200 0,0240 0,019 0,0000300 0,00000060 

4 15 5 20 0,0500 0,0130 0,004 0,0000800 0,00000400 

5 2  2 0,5000 0,0017 0 0,0000030 0,00000150 

6 1  1 1,0000  0 0,0000008 0,00000800 

 1166 1166  0,0012    0,00004350 

 

     �    
  

     
     

 

  
   

 

  
 
 
 

л п

л п
F

§ ·
 u �¨ ¸¨ ¸� © ¹

¦ (6) 

(  
  )    � �cp

л  

(         � �лV  

  
        , а                              cp

п   а л  V  

     
     

  

    
     

 

.  
cp cp
л п

л п

�
 

V V
�

(7) 

                   �  u �  (8) 

         
 

    
   . 

§ ·
¨ ¸ �
¨ ¸
© ¹

F ¦ (9) 

            ,  � �� � � � (10) 

    
                 

u
(11) 

‒  частоту встречаемости первого слова    ; 
‒  частоту встречаемости второго слова    ; 
‒  совместную частоту встречаемости     ; 
‒  общее количество слов в корпусе n. 

Чтобы оценить корреляцию событий    � , нужно представить данные в виде таблицы 
сопряженности и воспользоваться одной из стандартных статистик. Обозначим, как это 
принято, за     �   отрицания соответствующих событий. Тогда таблица сопряженности 
выглядит следующем образом (см. рис.). 

 
    

 (7)

[=4<7 43292@2B 4G7H708 0<5 01@@767 ;A=32A=5 A1G@7 (P7AC:<1 
(8)):

 2 2 1166 2 2 2230,n − = × − =  (8)

1 327A23=F24;72 /@1F2@=2 ;A=32A=5 9A= 31;7C F=4<2 43292@2B 4G7H7-
08 9A= :A7G@5Q /@1F=C743= 5; 1E=E0,1E% A1G@7 2,0, 2,6E=E3,3E4773G23-
43G2@@7.

!76<14@7 @1T=C A14F231C, VC9=A=F24;72 /@1F2@=2 ;A=32A=5  
#$%= 8,1, F37 4:U243G2@@7 H7<DT2 327A23=F24;=Q /@1F2@=B 9A= <>H7C 
/@1F2@== :A7G@5 /@1F=C743=.

)31;, A:44;=B 5/8; GE267 :43@7B 97G420@2G@7B A1/@7G=0@743= 4:-
U243G2@@7 <2G7437A7@@=B.

2. S76<706D7 0+H35B51 4?07+35H+E55 374/,-/0/665U 
(20+4/,-/0/665U) ,-0@8-@0

K43243G2@@7 97<1613D, F37 62@02A@82 A1/<=F=5 GE A149A202<2@== 
9A1G8Q /1G=4=C7432B H:0:3 /2A;1<D@7 97G37A53D A149A202<2@=2 /1-
G=4=C7432B, 7A=2@3=A7G1@@8Q G<2G7. *7V37C: 76A1@=F=C45 A144C7-
3A2@=2C 4313=43=F24;=Q /1;7@7C2A@7432B, 4G5/1@@8Q 4E70@7B 7A=2@-
31I=2B, @19A=C2A <2G7B. .E31H<.E4E9A=G202@7 A149A202<2@=2 <2G7437-
A7@@=Q /1G=4=C7432B 0<5 A2F= C:SF=@ =ES2@U=@.

*74;7<D;: GE970;7A9:42 ?#, :ES2@U=@ =EC:SF=@ 4:U243G2@@7 
A1/@82 7HR2C8 G8H7A;=, H7<22 7HR2;3=G@:> ;1A3=@: A21<=/1I== 
;7@43A:;I=B 01>3 =Q 9A7I2@3@82 4773@7T2@=5. ?@= 0<5 C:SF=@ 
=E S2@U=@ 07G7<D@7 H<=/;=, @7E 9A= V37C @23 97<@7B :G2A2@@743= 
GE 49A1G20<=G743= 31;7B ;7@43131I==. "7 S2 41C72 C7S@7 4;1/13D 
=E7E4773@7T2@== 4A20@=Q GE0G:Q A149A202<2@=5Q: @1 6<1/7; 7@= 97F3= 
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@2 73<=F1>345 0A:6 73 0A:61, @7E4:U243G2@@8 <= V3= A1/<=F=5 GE431-
3=43=F24;7C 4C84<2, @2 47G42C 54@7.

*A7G2A;1 70@7A70@743= 0G:Q A149A202<2@=B 4E97C7UD> 91A@767 
;A=32A=5 (97 4Q2C2, 97;1/1@@7B G8T2) 97;1/1<1, F37 A149A202<2@=5 
<2G8Q /1G=4=C7432B 70@7A70@8, 1EC2S0: 4A20@=C= G2<=F=@1C= A1/-
<=F=5 4313=43=F24;= @24:U243G2@@8 9A= 41C8Q S243;=Q ;A=32A=5Q 
/@1F=C743=. "7 S2 41C72 49A1G20<=G7 =E0<5 9A1G7G23G5U=Q45 43A:;-
3:A. "1;=C 7HA1/7C, 62@02A@82 G1A=1I== C2Q1@=/C1 47970F=@2@=5 
@24:U243G2@@8.

3. ;JM#'/"&HF #'M+)K)( .?#F'+)M'I)) +F.J/"J#J&&)W 
(*#'.J/"J#J&&)W) /"#$%"$#

.45 47G7;:9@743D =@P7AC1@37G, 9791GT=Q GEG8H7A;:, H8<1 A1/-
H=31 @1 3A= G7/A143@82 6A:998E Ñ C7<702S@15 (73 18E 07 30E <23), 
4A20@267 G7/A1431 (73 30E07 50E<23), 431AT267 G7/A1431 (H7<22 50E<23). 
!773G2343G2@@7, G42 C@7S243G7 A29<=;, 73@745U=Q45 ;E;1S07C: G7/-
A143:, 7HA1/7G1<7 3A= 47G7;:9@743=. &1 C132A=1<2 V3=Q 47G7;:9@7-
432B H8<= 9743A72@8 3A= 4313=43=F24;=Q A149A202<2@=5 97 <2G743= 
7A=2@31I== 47970F=@=32<D@8Q 4G5/2B. .E=3762 H8<1 97<:F2@1 31H<=-
I1 3E}E4. . 31;7B 4=3:1I== G7/C7S@7 9A=C2@2@=2 ;A=32A=5 GE0G:Q 
=9743145Q: 91A@8B ;A=32A=B =EC@767C2A@8B. *7;1S2C G7/C7S@743D 
9A=C2@2@=5 C@767C2A@767 ;A=32A=5. )4Q70@82 01@@82 A1/C2U2@8 
GE31H<.E5.

*1A@8B ;A=32A=B |2 G8F=4<5<45 0<5 3A2Q 91A (6A:998 1Ð2, 1Ð3, 
2Ð3)E97 1<67A=3C:, 970A7H@7 79=41@@7C: G8T2. ?3C23=C <=TD, F37 

P1,;*K1 4. "+,207<737657 374/,-/0/665U H+45,5:/,-79 <31 07B5 :@^B56 
5?^76>56

R)/+J M'.)/)LHW mж mм % mж % mL 

1 377 155 5,73 56,2

2 205 83 31,2 30,1

3 65 31 9,9 11,2

4 10 5 1,5 1,8

5 1 1 0,2 0,4

6 1 0,4

!:CC1 658 276 100,0 100,0
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GE;1S07B 91A2 A149A202<2@=5 70@7A70@8 9A= 41C8Q G847;=Q :A7G@5Q 
/@1F=C743=. "7 S2 41C72 73@74=345 ;E 9A7G2A;2 6=9732/8 7H 734:3-
43G== 4:U243G2@@8Q A1/<=F=B C2S0: 4A20@=C= GE;1S07B 91A2. X3= 
A1/<=F=5 7;1/1<=4D @24:U243G2@@8C=.

P1,;*K1 5. %,U/<6D7 <+66D7 2/ 072358+:, /-6/,1>5:,1 8?-07: 4/H0+,-6D: 
A0@22+:

1-1 A0@22+ 2-1 A0@22+ 3-1 A0@22+ &@::+

1 225 146 161 532

2 113 77 98 288

3 39 27 30 96

4Ð6 5 8 5 18

!:CC1 382 258 294

&1 C@767C2A@7C ;A=32A== 7431@7G=C45 970A7H@22.
`7AC:<1 0<5 G8F=4<2@=5 C@767C2A@767 ;A=32A=5 G86<50=3 31; 

(P7AC:<1 (9) ['BG1/5@ =E0A., 1983]):

 
2

2 1 .ij

i j

m
n

m m

⎛ ⎞
⎜ ⎟= −
⎜ ⎟⎝ ⎠

χ ∑  (9)

J132C 79A202<52345 F=4<7 43292@2B 4G7H708 (P7AC:<1 (10)):

 ( )( )1 1 ,s r l= − −  (10)

602 rJÑ F=4<7 43A7; GE31H<=I2, 1ElJÑ F=4<7 437<HI7G.
. 31H<=I2 12E;<237;. .E;1S07B =/E@=Q F143731 G7/G70=345 GE;G1-

0A13, 1E/132C 7@1 02<=345 @1 9A7=/G202@=2 =3767G 97 43A7;1C =E437<H-
I1C. &19A=C2A, GE92AG7B ;<23;2 (<2G8B G2AQ@=B :67<) V37 F=4<7 A1G-
@7 (P7AC:<1 (11)):

 
2225 0,2491.

382 532
=

×
 (11)

. =3762 974<2 G42Q G8F=4<2@=B 97<:F12C |2 = 4,05. 
*A= F=4<2 43292@2B 4G7H708 3 } 2 = 6 97 31H<=I2 [.2@2I;=B, .2-

@2I;15, 1979, 4. 410] 97<:F12C G2A753@743D 0,6767, ;737A15 G24DC1 @2-
C1<1, 4:U243G2@@7 9A2G8T15 431@01A3@82 :A7G@= /@1F=C743=. X37 
7/@1F123, F37 G42 3A= A149A202<2@=5 70@7A70@8.
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J+83KB7657

*7<:F2@@82 A2/:<D3138 97/G7<5>3 402<13D 4<20:>U=2 G8G708.
1.E #1@67G82 A149A202<2@=5 <=@21A=/7G1@@8Q 47970F=@=32<D@8Q 

;7@43A:;I=B F23;7 A1/02<5>345 @1 50A7 =E92A=P2A=> =E73<=F1>345 
G847;7B F14373@7B ;7@I2@3A1I=2B GEG2AQ@2B /7@2 F14373@767 4<7G1-
A5.

2.E,<5 A:44;7B 97G420@2G@7B A2F= Q1A1;32A@7 A2/;72 9A2G8T2@=2 
<2G7437A7@@=Q /1G=4=C7432B @10 9A1G7437A7@@=C=.

3.E -2@02A@82 =EG7/A143@82 A1/<=F=5 @2 G<=5>3 @1 4773@7T2@=2 
<2G7437A7@@=Q =E9A1G7437A7@@=Q /1G=4=C7432B.

4.E!<20:23 7S=013D, F37 @1 A149A202<2@=2 4G5/2B GE;:432 G<=5>3 
47I=1<D@82 P1;37A8 (9A7P244=7@1<D@15 7A=2@31I=5, 3=9 ;7CC:@=-
;13=G@7B 4=3:1I==, =C:U243G2@@72 A144<72@=2 =E 0A.), @7E 0<5 V3=Q 
P1;37A7G @27HQ70=C8 7HR2C8 G8H7A;=, @1 97A507; 9A2G8T1>U=2 
32, ;737A82 H8<= =497<D/7G1@8 @1C= GE01@@7B A1H732.

'5-70+-@0+

4+$1&<. 5. 4., R.M)'$ 5.  4., !"N1;)*. 8.  @. *A=;<10@15 4313=43=;1: ?4-
@7G8 C702<=A7G1@=5 =E92AG=F@15 7HA1H73;1 01@@8Q. W.: `=@1@48 =E4313=-
43=;1, 1983.

4)*H'$1 /.  9. ^=A=@1 47970F=@2@@767 ;:431 ;1; 9A=@I=9 A1/G2A38G1-
@=5 9A20<7S2@=5 (@1 C132A=1<2 5/8;1 W. ..  +7C7@747G1) //E ~eskoslovenska 
rusistika. 1973. Vol. 18, no.E5. S. 299Ð208.

4;")(""$ C.  !. [14373@82 4<7G1A=: :F2H. 9747H=2. !*H.: )/0-G7 !*H-$, 
2001.

:";3+ 4. W1432A43G7 -767<5. W.; +.: ?-)J, 1934.
6"."K)*+ F.  /., 6"."K)1< 6.  F. ?4@7G@82 C132C13=;7-4313=43=F24;=2 97-

@53=5 =E P7AC:<8 GE V;7@7C=F24;7C 1@1<=/2: c9A1G7F@=;. W.: !313=43=;1, 
1979.

/;1I)*+ 4.  6. !=@31;4=F24;=2 43A:;3:A8 243243G2@@767 5/8;1 GE1G37C1-
3=/=A7G1@@8Q 4=432C1Q 7HU2@=5. W.: &1:;1, 1985.

/-*L'-?"$ O.  @., !1-23.".)' /.  0. *74<207G132<D@743= 3=91 `=H7@1FF=: 
"27A=5 =E9A=;<10@82 1492;38: :F2H. 9747H=2. !*H.: +1@D, 2017.

@';*.*.1 F.  :. !=432C@8B 1@1<=/ 9A20<7S2@=5. +.: .84T15 T;7<1, 1977.
F'\*) 8.  8. !<7S@72 9A20<7S2@=2 GE@7G71@6<=B4;7C 5/8;2. +.: )/0-G7 

+-$, 1968.
!1-23.".)' /.  0. !313=43=F24;72 =44<207G1@=2 4=@31;4=F24;7B 4<7S@7-

43= 9A20<7S2@=5 (@1 C132A=1<2 H7<61A4;767 5/8;1) //E)@P7AC1I=7@@82 G7-
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9A748 <=@6G=43=;=, 42C=73=;= =E1G37C13=F24;767 92A2G701. W.: .)&)"); 
&1:;1, 1971.

!1-23.".)' /.  0. ?4@7G8 43=<2C23A==, +.: )/0-G7 +-$, 1988.
!1-23.".)' /.  0. ? J4313=43=F24;=Q Q1A1;32A=43=;1Q A1@67G8Q A149A202-

<2@=B //E%G1@3=313=G@15 <=@6G=43=;1 =E1G37C13=F24;=B 1@1<=/ 32;431. "1A-
3:: "1A3:4;=B :@-3, 1989. !. 50Ð68.

!1-23.".)' /.  0. .G202@=2 GE 327A=> F=4<7G7B 61AC7@== 32;431. !*H.: 
)/0-G7 !*H-$, 2009.

!1-23.".)' /.  0. !=@31;4=4 S=G7B 497@31@@7B A2F=: 4=CC23A=5 <=@2B-
@8Q 97A50;7G //E%7A9:4@15 <=@6G=43=;1EÑ 2015: "A:08 C2S0:@1A70@7B ;7@-
P2A2@I== /E73G. A20. .. *.  J1Q1A7G, ?. '.  W=3A7P1@7G1, W. ..  ]7Q<7G1. !*H.: 
`=<7<. P-3 !*H-$, 2015. !.  371Ð378.

!1-23.".)' /.  0., Q'H*. 5.  6. #1@67G82 C7C2@38 //E&1:F@7-32Q@=F24;15 
=@P7AC1I=5. !2A=5E2. 1989. bE8. !. 9Ð14.

C"N)'$()*+ 4.  !. .79A748 C2370=;= A70@767 5/8;1, <=@6G=43=;=, 43=-
<=43=;=. W.; +.: -74=/013, 1925.

C;'E*.()*+ 9.  4. W132C13=F24;=2 C23708 GEH=7<76==. W.: )/0-G7 W-$, 
1978.

5"$,' F.  C. -A1P=F24;72 9A20431G<2@=2 4=@31;4=F24;=Q 43A:;3:A =E43=-
<=43=F24;15 0=16@743=;1. %=2G: &1:;7G1 0:C;1, 1981.

5H*-.'$ 9.  6., @%.*.-:1-)'$()*+ F.  6. %:A4 327A== G2A753@7432B =EC132-
C13=F24;7B 4313=43=;= 0<5 32Q@=F24;=Q 9A=<7S2@=B. W.: -7432Q=/013, 1959.

P".?"- 8. ?4@7G8 43A:;3:A@767 4=@31;4=41 /E92A. 4EPA. W.: *A76A244, 1988.
Q*2*1;'$ 5.  0. ?H V;G=G1<2@3@743= 6A1CC13=; &! =E /1G=4=C7432B 

//E*A7H<2C8 43A:;3:A@7B <=@6G=43=;=: 1967. W.: &1:;1, 1968.!. 72Ð102.
=-"+I"- O.  4. #1G2@43G7, 4Q7043G7, 97A507;. W.: &1:;1, 1971.
Bogdanova-Beglarian N., Martynenko G., Sherstinova T. Ye ÒOne Day of 

SpeechÓ Corpus: Phonetic and Syntactic Studies of Everyday Spoken Russian /Eed. 
by A. Ronzhin et al. //E SPECOM 2015: Lecture Notes in ArtiZcial Intelligence, 
LNAI. Vol. 9319. S. l.: Springer International Publishing Switzerland, 2015. P. 429Ð
437.

Martynenko G., Yadchenko Y. Quantitative Language Typology Based on Sym-
metry Properties of Syntactic Structures //ENew Developments in the Quantitative 
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!.  6. U'E;'$1, 4.  !.  C'B'$

3@=@ 1@>>TS !<R74@78<!45 2<66<2@B5E: 
<4?C971;@95476^>TS =@87R@>5E 2?C9<7240 1

4..'21K*<.  !313D5 974G5U2@1 9A72;3: 97 47/01@=> =@326A=A7G1@@7B H1/8 
01@@8Q 47F2312C743=, 4702AS1U2B 1G37C13=F24;= =/G<2F2@@82 ;7<<7;1I==. %G1@-
3=313=G@82 C23708, 9A=C2@52C82 ;E;7A9:4@8C 01@@8C, 97/G7<5>3 =44<207G132<5C 
7I2@=3D 97<:F2@@82 A2/:<D3138. !313=43=F24;=2 C2A8 1447I=1I== =497<D/:>345 0<5 
7I2@;= 4=<8 4G5/= G@:3A= 4<7G747F231@=B =E97/G7<5>3 97<:F13D 49=4;= @1=H7<22 
G2A753@8Q ;7<<7;1I=B. !<7G747F231@=5 479A7G7S01>345 4313=43=F24;=C= 7I2@;1C= 
=E=@P7AC1I=2B =/E;7A9:47G 32;437G =E4<7G1A@8Q =437F@=;7G. _2<D 9A72;31EÑ 9A20-
431G=3D =@P7AC1I=> 7E47F2312C743@8Q 9A2097F32@=5Q F14373@8Q <2;42C, 4@1HS2@-
@:> 0797<@=32<D@8C= 4G202@=5C= =E9A=C2A1C= =/E7HU267 =E492I=1<=/=A7G1@@8Q 
;7A9:47G 32;437G =E0A:6=Q A24:A47G. &14375U=B =@43A:C2@3 C7S23 H83D =497<D/7G1@ 
GE9A=<7S2@=5Q, 4G5/1@@8Q 4E1G37C13=F24;7B 7HA1H73;7B 32;437G, @19A=C2A 9A= 4@5-
3== @270@7/@1F@743=, GE<2;4=;76A1P=F24;=Q 9A72;31Q, C1T=@@7C 92A2G702 =E7H:F2-
@== 5/8;1C.

A;M>"$3" (;'$1.  M1/1 01@@8Q, 47F2312C743D, ;7A9:48 32;437G, 4<7G1A=, 4313=43=;1.

Maria V. Khokhlova, Andrey M. Popov

RUSSIAN COLLOCATIONS DATABASE: PRELIMINARY OBSERVATIONS

Abstract. Ye paper deals with the description of an integrated Russian collocations da-
tabase that will contain automatically extracted collocations evaluated against dictionaries 
and linguistic expertise. Quantitative methods applied to corpus data allow researchers to 
evaluate the represented results. Statistical association measures are used to evaluate the col-
location strength and to produce lists of most plausible collocations. Ye extracted colloca-
tions are supplied with statistical values and information form text corpora and dictionaries. 

e !313D5 9706737G<2@1 G A1C;1Q A1H738 97 6A1@3: 9A2/=02@31 #744=B4;7B 
`202A1I== 0<5 674:01A43G2@@7B 97002AS;= C7<708Q A744=B4;=Q :F2@8Q bEW%-
5274.2016.6 Ç)44<207G1@=2 4313=43=F24;=Q /1;7@7C2A@7432B 47F2312C743= <2;-
4=F24;=Q 20=@=IÈ.
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Ye aim of the project is to provide information about collocational preferences of frequent 
lexemes supplied with additional information and examples from general and specialized 
corpora and other resources. Ye present tool can be used in natural language processing 
for parse Zltering, word sense disambiguation, in lexicography, machine translation and lan-
guage learning.

Keywords. Database, collocability, corpora, dictionaries, statistics.

)47<7657

*A76A1CC@82 A24:A48 01G@7 =497<D/:>345 9A= A2T2@== A1/@8Q 
<=@6G=43=F24;=Q /101F, 70@1;7 GE974<20@22 GA2C5 C8 @1H<>012C @2-
;737A:> 4C2@: 32Q@=F24;7B 91A10=6C8 9A=;<10@7B <=@6G=43=;=. 
W7S@7 4;1/13D, F37 <=@6G=438 9743292@@7 92A2Q7053 73 V<2;3A7@@8Q 
4<7G1A2B =E;7A9:47G 32;437G ;E4=432C1C, ;737A82 01>3 H7<DT2 32Q-
@=F24;=Q G7/C7S@7432B 0<5 A1H738 4E32;437G8C= 01@@8C=. )@8C= 
4<7G1C=, @1H<>012345 @27HQ70=C743D GE0797<@=32<D@7C 9A76A1CC-
@7C 7H2492F2@==, ;737A72 @2 37<D;7 97/G7<5<7 H8 =44<207G132<5C 
02<13D G8G708 @1 74@7G2 G/1=C74G5/2B C2S0: A1/@8C= 3=91C= 7HR-
2;37G, @7E=E479A7G7S01<7 H8 01@@82 @2;737A7B 49A1G7F@7B =@P7A-
C1I=2B. _2<D> @1T267 =44<207G1@=5 5G<52345 79=41@=2 47F2312C743= 
GEA:44;7C 5/8;2, 74@7G1@@72 @1 4313=43=F24;=Q 01@@8Q. )@P7AC1I=5 
7E47F231@=5Q 9A20431G<52345 G24DC1 G1S@7B 9A= 1@1<=/2 32;437G @1 
243243G2@@7C 5/8;2.

1. (=H/0 20/78-/4

%7C9232@I=5 @74=32<5 5/8;1 G;<>F123 GE42H5 @2 37<D;7 G<102@=2 
C@7S243G7C /@1F2@=B A1/<=F@8Q 4<7G 5/8;1, @7E=E97@=C1@=2, ;1;=2 
4<7G1, 4G5/8G154D, 7HA1/:>3 20=@72 4C84<7G72 I2<72. )@P7AC1I=5 
7E<2;4=F24;7B =E4=@31;4=F24;7B 47F2312C743= A1/<=F@8Q 4<7G 7H8F-
@7 9A20431G<2@1 GE4<7G1A5Q (37<;7G8Q, 492I=1<=/=A7G1@@8Q =E0A.), 
A2S2 GE6A1CC13=;1Q. &1 9A735S2@== 974<20@267 02453=<23=5 <=@6G=-
43=;1 431<1 @1I2<2@1 @1 C2@22 9A24;A=93=G@82 =@43A:C2@38, 01G15 
492I=1<=431C H7<DT2 G7/C7S@7432B 402<13D 47H43G2@@82 G8G708, 
74@7G1@@82 @1 1@1<=/2 5/8;7G767 C132A=1<1. !F=312345, F37 GE A1-
H732 <2;4=;76A1P1 9A=4:343G:23 @2=/H2S@8B 4:HR2;3=G@8B 1492;3, 
7;1/8G1>U=B G<=5@=2 @1 73H7A GE4<7G1AD 4<7G =E4<7G747F231@=B, =Q 
97A507; =E6A:99=A7G;: GE4<7G1A@82 4313D=. &2A20;7 /1 GA2C5, 9A7-
T20T22 4E@1F1<1 47/01@=5 4<7G1A5 07 267 =/01@=5, 4<7G1AD :431A2G1-
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23. "1;S2 C7S@7 73C23=3D, F37 @23 20=@7B ;7@I29I== 9A20431G<2@=5 
01@@8Q GEA1/@8Q 37<;7G8Q 4<7G1A5Q. "1;, 0<5 4<7G1 .1I"#I1  4<7G1A= 
92A2F=4<5>3 37<D;7 4<20:>U=2 :437BF=G82 4<7G747F231@=5: $'&;1-
L12? .1I"#I%, B*212?  .1I"#I% , B'I1"2 .1I"#I%  =E;?(2*2 (",< .1 -
I"#I'+  [M7<DT7B 37<;7G8B 4<7G1ADÉ, 1998; !<7G1AD A:44;767 5/8;1, 
1981Ð1984]. ?0@1;7 7@= @2 G;<>F1>3 0A:6=2 4<7G747F231@=5, ;737-
A82 37S2 5G<5>345 4G7B43G2@@8C= V37B <2;42C2 (@19A=C2A, 'B-1$I3 -
$12? .1I"#I3  =<= $(";<2? .1I"#I% ), 97V37C: 492I=1<=/=A7G1@@82 
4<7G1A= C76:3 4<:S=3D =437F@=;7C 0797<@=32<D@7B =@P7AC1I==. 
,<5 A:44;767 5/8;1 31;=2 4<7G1A= 4:U243G:>3 =E 5G<5>345 G2<=;7-
<29@8C= 49A1G7F@8C= A24:A41C=, 9A20431G<5>U=C= 47F2312C743D 
[!<7G1AD 47F2312C743=É, 2002; M7A=47G1, 1995], @7E 7@= F143=F@7 
:431A2<= =E@2 4702AS13 C@767 01@@8Q.

&24C73A5 @1 37, F37 4:U243G:>3 4<7G1A= ;7<<7;1I=B, 32C @2 C2@22 
243D 973A2H@743D GE A24:A41Q, ;737A82 79=48G1<= H8 01@@82 H7<22 
974<207G132<D@7. &1 01@@8B C7C2@3 @23 20=@7B 4=432C8 0<5 A:44;7-
67 5/8;1, ;737A15 97/G7<5<1 H8 =44<207G132<5C 97<:F13D @2 37<D;7 
;7A9:4@82 01@@82, @7E=E=@P7AC1I=> 7E<2;4=;2. &1I=7@1<D@8B ;7A-
9:4 A:44;767 5/8;1 (&%#() 9A207431G<523 A50 =@43A:C2@37G (n-gram 
97=4; 47 4313=43=F24;7B 7I2@;7B, 49=4;= :437BF=G8Q 4<7G =E4<7G747-
F231@=B, <2;4=F24;=2 6A1P8) [&1I=7@1<D@8B ;7A9:4É, 2003Ð2018], 
1E31;S2 @1 267 74@7G2 H8<= A1/A1H731@8 4<7G1A=. !A20= 974<20@=Q 
C7S@7 :97C5@:3D 4<7G1AD 6<167<D@7B 47F2312C743= 1H43A1;3@8Q 4:-
U243G=32<D@8Q [M=A>; =E0A., 2008]. .E@2C 92A2F=4<2@1 =@P7AC1I=5 
7EH7<22 F2C 1000E4<7G747F231@=B 4<20:>U=Q C702<2B: 1)EN + V; 2)EV + N; 
3)EV + ADJ + N. 

!A20= 0A:6=Q 9A72;37G 0<5 A:44;767 5/8;1 C7S@7 @1/G13D 
FrameBank [Lyashevskaya, 2010], ;737A8B G;<>F123 79=41@=2 G1<2@3-
@743@8Q A1C7; 0<5 6<167<7G =E ;7@43A:;I=B. #24:A4 ÇCollocations, 
Colligations, ConstructionsÈ [Kopotev et al., 2015] 9A207431G<523 =@-
P7AC1I=> 7E47F2312C743= @1 74@7G2 &%#( =E;7A9:41 ruWac [Sharoo, 
2006], 1E31;S2 42C1@3=F24;=B 4<7G1AD ÇLexicographÈ [Lexicograph, S. a].

2.?(=0+=/-8+ <+66DU

. 974<20@22 GA2C5 @1H<>012345 H:A@72 A1/G=3=2 A1/@8Q C237-
07G 0<5 =/G<2F2@=5 ;7<<7;1I=B, 6<1G@8C 7HA1/7C G;<>F1>U=Q =4-
97<D/7G1@=2 01@@8Q 7E47GC243@7B G43A2F12C743= =E<=@6G=43=F24;=Q 
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P=<D3A7G. #2/:<D3138 1G37C13=F24;767 =/G<2F2@=5 ;7<<7;1I=B 9A20-
431G<2@8 49=4;1C= n-6A1CC (7H8F@7 H=6A1CC), 479A7G7S01>U=C=45 
F=4<7G8C= ;7VPP=I=2@31C=. *707H@82 ;G1@3=313=G@82 7I2@;= =/-
G<2F2@@8Q 4<7G747F231@=B 7F2@D G1S@8 0<5 492I=1<=437G =E7H:F1-
>U=Q45 5/8;: =E97C761>3 974<20@=C 97@53D, ;1;72 4<7G747F231@=2 
5G<52345 H7<22 G2A753@8C. .E;1F243G2 G8Q70@8Q 01@@8Q C76:3 H83D 
9A20431G<2@8 20=@=I8 A1/@7B 43292@= :437BF=G743=: PA1/27<76=/-
C8 (,*2? ,1);%N* ), @270@74<7G@82 20=@=I8 (,"& ('H.".*< ), :437B-
F=G82 4<7G747F231@=5 (B-*.<2? -"N".*" ), =C2@7G1@@82 4:U@743= 
(A-1(.1< B;'V1I? ).

&1 01@@7C V3192 A1H738 H8<1 9A7=/G202@1 C7AP7<76=F24;15 A1/-
C23;1 32;437G, G;<>F1>U15 @270@7/@1F@743D. *A=C2A A1/H7A1 4<7G7-
47F231@=5 B' (;'$1H H*.*(2-1 :

<token start="7608" end="7610" value="97" lemma="*?" tag="W,Prep"/>
<token start="7608" end="7610" value="97" lemma="97" tag="PreZx"/>
<token start="7611" end="7617" value="4<7G1C" lemma="!+?.?" 
tag="W,Noun,dat,neu,pl,in,NP"/>
<token start="7608" end="7617" value="97 4<7G1C" lemma="97 4<7G1C" 
tag="Prnt"/>
<token start="7618" end="7626" value="C=@=43A1" lemma="W)&)!"#" 
tag="W,Noun,gen,mas,sg,an,NP"/>
<token start="7618" end="7626" value="C=@=43A1" lemma="W)&)!"#" 
tag="W,Noun,acc,mas,sg,an,NP"/>

J024D 20=@=I1 H*.*(2-1  1@1<=/=A:2345 G1A=13=G@7EÑ ;1; 4:U2-
43G=32<D@72 GE A70=32<D@7C =<= GE G=@=32<D@7C 9102S2. "1;S2 C8 
A2T=<= A144C13A=G13D C@767;7C97@2@3@82 20=@=I8 (@19A=C2A, B' 
(;'$1H ) ;1; 20=@72 I2<72. X37 0143 G7/C7S@743D 97<D/7G132<> GE;1-
F243G2 G8Q70@8Q 01@@8Q A144C13A=G13D 31;:> 20=@=I: I2<=;7C, F37 
G1S@7 0<5 I2<767 A501 /101F.

. Q702 A1H738 @10 9A72;37C ;7<<7;1I== @1C= =/G<2;1<=4D GE0G1 
V3191. &1 92AG7B 4310== C8 A1/A1H731<= 9A1G=<1, ;737A82 79=48G1-
<= A:44;75/8F@82 4<7G747F231@=5 =EH8<= 9A=C2@2@8 ;E=/G<2F2@=> 
01@@8Q. .EH1/2 01@@8Q 9A20431G<2@8 4<20:>U=2 4=@31;4=F24;=2 C7-
02<=: 1)EADJ + N; 2)EN + N; 3)EV + N; 4)EV + Prep + N. .37A7B V319 
G;<>F1< 31;=2 4313=43=F24;=2 C23A=;=, ;1; MI, t-score, log-likelihood 
=E0A:6=2 C2A8 1447I=1I== [Manning, SchŸtze, 1999]. !313=43=F24;=2 
01@@82 =497<D/7G1<=4D 0<5 7I2@;= =/G<2F2@@8Q 4<7G747F231@=B.
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%1; :S2 :;1/8G1<74D, <2;4=;76A1P=F24;=2 A24:A48 9A207431G<5-
>3 97<2/@:> =@P7AC1I=> 7E 47F2312C743=. *7V37C: 9A= 47/01@== 
4=432C8 C8 9<1@=A:2C =497<D/7G13D 01@@82 =/EA501 4<7G1A2B [M7<D-
T7B 37<;7G8B 4<7G1ADÉ, 1998; M7A=47G1, 1995; !<7G1AD A:44;767 5/8-
;1, 1981Ð1984]. M:023 =497<D/7G1@1 =@P7AC1I=5, =<<>43A=A:>U15 
;7@32;438 4<7G (@19A=C2A, A2F2@=5, I=3138, :;1/1@=5 @1 76A1@=F2@-
@:> 47F2312C743D). "1;=2 01@@82 31;S2 97/G7<53 7I2@=3D =EG2A=P=-
I=A7G13D ;7<<7;1I== GEH1/2 01@@8Q.

3.?3'M' ,'&&HW

M1/1 01@@8Q GE@14375U=B C7C2@3 9797<@52345 =E0743:9@1 GE)@-
32A@232 [Collocations, 2017]. .E@2B 9A20431G<2@1 4<20:>U15 =@P7AC1-
I=5: 1)E4=@31;4=F24;=2 C702<=; 2)E<2;4=F24;=2 ;7<<7;1I==; 3)E4313=-
43=F24;15 7I2@;1 ;7<<7;1I=B.

. ;1F243G2 C132A=1<1 9A= A1/A1H73;2 H1/8 01@@8Q H8<= 9A=G<2F2-
@8 A1/@77HA1/@82 32;438. M8<= =497<D/7G1@8 @7G743@15 ;7<<2;I=5, 
492I=1<D@82 32;438 (32Q@=;1) =EH2<<23A=43=;1. "1;S2 H8<= G897<-
@2@8 V;492A=C2@38 @1 0743:9@8Q A:44;75/8F@8Q 01@@8Q 4<20:>U=Q 
;7A9:47G: ruTenTen, Aranea Russicum Maximum =E&%#(. 

,<5 @1T267 =44<207G1@=5 @1C= H8<1 A1/A1H731@1 492I=1<=/=A7-
G1@@15 H1/1 01@@8Q P7AC131 MySQL 0<5 QA1@2@=5 91A 4<7G =E=Q ;7A-
A2<5I=7@@8Q /@1F2@=B 476<14@7 A1/@8C ;7<<7;1I=7@@8C C2A1C, 47-
02AS1U15 3A= 74@7G@8Q 31H<=I8: 31H<=I: 4<7G; 31H<=I: ;7<<7;1I=B; 
31H<=I: C23A=;. &=S2 97;1/1@1 4Q2C1 V37B H1/8 01@@8Q (4C. A=4.).

G*(. *A=C2A 4Q2C8 H1/8 01@@8Q MySQL

"1H<=I1 4<7G 47437=3 =/E 3A72;, ;1S015 3A7B;1 /1@=C123 4G7B 
A50 =EQA1@=3 4<20:>U:> =@P7AC1I=>: :@=;1<D@72 4<7G7 (GE@1T2C 
4<:F12 4<7G1A@15 P7AC1, 3. 2. <2CC1), 326 F143= A2F= =E=Q 47GC243@15 
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F143731 (4;7<D;7 A1/ 01@@15 91A1 Ç4<7G7EÑ F143D A2F=È G43A23=<14D 
GEA144C13A=G12C7C ;7A9:42).

"1H<=I1 ;7<<7;1I=B 4702AS=3 F14373@:> =@P7AC1I=> 7E;1S07B 
91A2 A501 =/E 31H<=I8 4<7G, G;<>F15 =@P7AC1I=> 7E <=@2B@7C 97-
A50;2 (V37 7/@1F123, F37 47F231@=2 0G:Q 4<7G 4E9A73=G797<7S@8C 97-
A50;7C H:023 A144C73A2@7 ;1; 0G1 A1/@8Q 47F231@=5 4E@2/1G=4=C8C= 
F143731C=).

"1;S2 =C22345 0743:9 ;7 G42B @27HQ70=C7B ;7<=F243G2@@7B =@-
P7AC1I== (A1/C2A ;7A9:41, F143731 H=6A1CC8 =E@2/1G=4=C82 F1437-
38 0G:Q 7302<D@8Q 4<7G), ;737A15 @27HQ70=C1 0<5 G8F=4<2@=5 C2A 
4G5/1@@743=, QA1@5U=Q45 GE3A23D2B 31H<=I2. ?@1 4702AS=3 /@1F2@=5 
4313=43=F24;=Q C2A 0<5 ;1S07B ;7<<7;1I== (A501 GE31H<=I2 ;7<<7;1-
I=B), ;1S015 ;7<<7;1I=5 C7S23 =C23D C@767 /@1F2@=B C23A=;, G8-
F=4<2@@8Q /1A1@22 =EQA1@5U=Q45 GEH1/2 01@@8Q 0<5 =44<207G132<D-
4;=Q I2<2B. %1S015 C23A=;1 4@1HS2@1 :@=;1<D@8C /@1F=C8C 43A7-
;7G8C ID (7H8F@7 @1/G1@=2 C23A=;=).

*A7437B SQL-/19A74 9A207431G<523 4A2043G1 0<5 =/G<2F2@=5 @2-
7HQ70=C7B =@P7AC1I== 4E 3A2H:2C8C= 76A1@=F2@=5C=. &19A=C2A, 
97<D/7G132<D C7S23 76A1@=F=3D45 79A202<2@@8C= F1435C= A2F= 
=E/E=<= 3=91C= C23A=;.

"1H<=I8 4<7G =E;7<<7;1I=B /197<@5>345 /1A1@22 47/01@@7B @1C= 
9A76A1CC7B, /19=48G1>U2B G8Q70@7B A2/:<D313 7HA1H73;= ;7A9:41 
9A5C7 GEH1/:. "1H<=I1 C2A, 4E0A:67B 437A7@8, C7S23 H83D /197<@2@1 
97/S2 =E01S2 :G2<=F2@1, ;7601 3A2H:2345 GG243= @7G:> ;7<<7;1I=7@-
@:> C23A=;: GEH1/:. "1;S2 G7/C7S@7 G8F=4<=3D @2;737A82 C23A=-
;= 7@<1B@ 9A= 97C7U= P7AC:<8, =@;7A97A=A7G1@@7B GESQL-/19A74 
ÇselectÈ.

J+83KB7657 5?270,278-54D

. 4313D2 C8 979831<=4D 9A74<20=3D 74@7G@82 9A=@I=98, <2S1U=2 
GE74@7G2 A1/A1H138G12C7B H1/8 01@@8Q. -<1G@15 9A7H<2C1 /1;<>F1-
2345 GE@27HQ70=C743= =@326A=A7G1@@767 A24:A41, ;737A8B G;<>F=3 
01@@82 =/E 4<7G1A2B =E ;7A9:47G 32;437G, 4@1HS2@@82 0743137F@8C 
;7<=F243G7C 9A=C2A7G 0<5 ;1S0767 4<7G1. M1/1 01@@8Q :S2 0743:9-
@1 97<D/7G132<5C @1 41B32 GE423= )@32A@23. ?@1 4702AS=3 3A= 31H<=-
I8, ;1S015 =/E;737A8Q QA1@=3 =@P7AC1I=> 7E4<7G1Q, ;7<<7;1I=5Q 
=E 4313=43=F24;=Q C2A1Q 4773G2343G2@@7. #24:A4 G;<>F=3 9A=C2A8 
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=/EA501 ;7A9:47G (;1; 492I=1<=/=A7G1@@8Q, 31; =E7HU=Q), 4313=43=-
F24;:> 7I2@;: G802<2@@8Q ;7<<7;1I=B 9A= 97C7U= C2A 1447I=1I==, 
448<;= @1 0A:6=2 A24:A48, 31;=2 ;1; 4<7G1A= =E;7A9:48 32;437G. #1/-
A1H138G12C15 H1/1 01@@8Q C7S23 H83D =497<D/7G1@1 9A= 7H:F2@== 
A:44;7C: ;1; =@743A1@@7C:, 0<5 47/01@=5 9A=<7S2@=B, 4G5/1@@8Q 
4E1G37C13=F24;7B 7HA1H73;7B 32;437G, =E9A= 47431G<2@== 4<7G1A2B. 
.E92A492;3=G2 C8 9<1@=A:2C 07H1G=3D 7I2@;: 97<D/7G132<2B 0<5 G8-
02<2@@8Q ;7<<7;1I=B.

%,-/B6585

:*-M) S.  8., /%("$ 6. O., A1;*.*.1 R.  O. !<7G1AD 6<167<D@7B 47F2312C7-
43= @29A20C23@8Q =C2@ A:44;767 5/8;1 //E!<7G1A=, 47/01@@82 @1 74@7G2 &1-
I=7@1<D@767 ;7A9:41 A:44;767 5/8;1: [41B3]. 2008. URL: http://dict.ruslang.ru/
abstr_noun.php (0131 7HA1U2@=5: 18.02.2018).

M7<DT7B 37<;7G8B 4<7G1AD A:44;767 5/8;1 /Ec743., 6<. A20. !. '.  %:/@2I7G. 
!*H.: &7A=@3, 1998.

:'-*('$1 R.  /. !<7G7 GE 32;432: 4<7G1AD ;7<<7;1I=B (:437BF=G8Q 47F231-
@=B) A:44;767 5/8;1 4E1@6<7-A:44;=C 4<7G1A2C ;<>F2G8Q 4<7G. W.: `=<7<7-
6=5, 1995.

&1I=7@1<D@8B ;7A9:4 A:44;767 5/8;1: [41B3]. 2003Ð2018. URL: http://
www.ruscorpora.ru (0131 7HA1U2@=5: 18.02.2018).

!<7G1AD A:44;767 5/8;1: GE4E3. /E970 A20. '. *.  KG62@D2G7B. 2-2 =/0., =49A. 
=E079. W.: #:44;=B 5/8;, 1981Ñ1984.

!<7G1AD 47F2312C743= 4<7G A:44;767 5/8;1 /E 970 A20. *. &. ,2@=47G1, 
..  ..  W7A;7G;=@1. 3-2 =/0., =49A. W.: '!", 2002.

Collocations: [H1/1 01@@8Q]. 2017. URL: http://collocations.spbu.ru (0131 7H-
A1U2@=5: 18.02.2018).

Lexicograph: [H1/1 01@@8Q]. S. a. URL: http://lexicograph.ruslang.ru (0131 7H-
A1U2@=5 18.02.2018).

'5-70+-@0+

Kopotev M., Escoter L., Kormacheva D., Pierce M., Pivovarova L., Yangarber R. 
CoCoCo: Online Extraction of Russian Multiword Expressions //EProceedings of 
the 5th Workshop on Balto-Slavic Natural Language Processing (10Ð11ESeptember 
2015, Hissar, Bulgaria). SoZa: INCOMA Ltd, 2015. P. 43Ð45.

Lyashevskaya O. Bank of Russian Constructions and Valencies //ELREC 2010, 
Malta, Valletta, May 19Ð21. Valetta: European Language Resources Association, 
2010. P. 1802Ð1805.
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Manning Ch., SchŸtze H. Foundations of Statistical Natural Language Process-
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Sharoa S. Creating General-purpose Corpora Using Automated Search Engine 
Queries //EProceedings ÒWaCky! Working papers on the Web as CorpusÓ. M. Baroni, 
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/.  P. :%)*<

@;4<8@45R7!2@: 26@!4795=@B5: ><;<!4>TS 
!<<3_7>5E !?<C<9<E >@ 26`R7;T7 !6<;@ 

5?35D9@88>T7 2<>!4902B55 1

4..'21K*< . .E4313D2 9A20<1612345 @7G8B 970Q70 ;E;<1432A=/1I== 07;:C2@37G 97 
;<>F2G8C 4<7G1C =EH=6A1CC@8C ;7@43A:;I=5C, 1G37C13=F24;= G802<52C8C GE;1F2-
43G2 32C13=F24;=Q C237; ;<1432A7G 32;437G. 'G37A4;15 C2370=;1 3243=A:2345 @1 @7-
G743@7C ;7A9:42 A:44;75/8F@8Q 32;437G.

A;M>"$3" (;'$1.  %<1432A=/1I=5, @7G743@7B ;7A9:4 32;437G, ;<>F2G82 4<7G1, H=-
6A1CC@82 ;7@43A:;I==.

Gregory T. Bukia

AUTOMATIC CLUSTERING OF NEWS TEXTS BASED ON KEYWORDS AND 
BIGRAM CONSTRUCTIONS

Abstract. Our paper proposes a novel approach towards document clustering based on 
keywords and bigram constructions which are automatically assigned as topic labels of text 
clusters. Ye technique in question is tested on news corpus of Russian texts.

Keywords. Clustering, news corpus, keywords, bigram constructions.

)47<7657

. 974<20@=2 6708 V<2;3A7@@82 ;7A9:48 32;437G 431@7G5345 ;A:9-
@22 97 7HR2C: =EA1/@77HA1/@22 97 32C13=F24;7C: @197<@2@=>, GE37 
GA2C5 ;1; ;7<=F243G7 =@P7AC1I== GE=@32A@23-=437F@=;1Q :G2<=F=-

e )44<207G1@=2 97002AS1@7 6A1@37C #``) b 16-06-00529 Ç#1/A1H73;1 <=@6-
G=43=F24;767 ;7C9<2;41 0<5 1G37C13=F24;767 42C1@3=F24;767 1@1<=/1 A:44;75-
/8F@8Q ;7A9:47G 32;437G 4 9A=C2@2@=2C 4313=43=F24;=Q C23707GÈ (2015Ð2018 
6708).
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G12345 GE627C23A=F24;7B 9A76A244==. *74;7<D;: 31;=2 7HR2C8 01@-
@8Q @2 97001>345 A:F@7B 7HA1H73;2, G7/@=;123 973A2H@743D 1G37C1-
3=F24;767 :97A507F2@=5 32;437G8Q ;7<<2;I=B, 9A= ;737A7C GE70@: 
6A:99: 7HR20=@5>345 32C13=F24;= H<=/;=2 07;:C2@38. !31@01A3@82 
C23708 ;<1432A=/1I==, 9A=/G1@@82 G897<@=3D 01@@:> /101F:, @2 97-
/G7<5>3, 70@1;7 S2, 79A202<=3D 32C: 37B =<= =@7B 6A:998 07;:C2@-
37G.

_2<D @1T267 =44<207G1@=5EÑ A2T2@=2 /101F= 1G37C13=F24;7B ;<1-
432A=/1I== @7G743@8Q 07;:C2@37G =E79A202<2@=5 49=4;7G 32C13=F2-
4;=Q C237; 0<5 ;1S0767 ;<1432A1. .E;1F243G2 32C13=F24;=Q C237; G8-
02<5>345 @2 37<D;7 ;<>F2G82 4<7G1, @7E=EH=6A1CC@82 ;7@43A:;I==, 
9A= V37C :F=38G12345 43292@D 4G5/= V<2C2@37G ;1S07B H=6A1CC8.

"A10=I=7@@82 C23708 @1/@1F2@=5 32C13=F24;=Q C237; C2@DT=B 
G24 431G53 4<7G1C, 4773G2343G:>U=C 4A1/: @24;7<D;=C ;<1432A1C, 
=EH7<DT=BEÑ 4<7G1C, Q1A1;32A@8C =4;<>F=32<D@7 0<5 01@@767 ;<1-
432A1. ,<5 @7G743@8Q 07;:C2@37G V37 @2 G97<@2 73G2F123 =@3:=3=G-
@7C: 9A20431G<2@=> =2A1AQ== ;<>F2G8Q 4<7G: 31;=2 7HU=2 32C8, 
;1; Ç.7B@1 GE!=A==È, 07<S@8, ;1; @1C ;1S2345, =C23D H7<DT=B G24, 
974;7<D;: /101>3 ;7@32;43 G4267 07;:C2@31 =<= ;<1432A1. *7V37C: 
GE01@@7B 4313D2 9A20<1612345 0G:QV319@8B 970Q70 ;E47431G<2@=> 49=-
4;1 32C13=F24;=Q C237;. &1 92AG7C V3192 9A7=/G70=345 A1/02<2@=2 
07;:C2@37G @1 0G1 ;<1432A1, G802<5>345 ;<>F2G82 4<7G1, Q1A1;32A-
@82 0<5 ;1S0767 ;<1432A1. &1 G37A7C V3192 97<:F2@@82 49=4;= ;<>-
F2G8Q 4<7G A14T=A5>345 H=6A1CC@8C= ;7@43A:;I=5C=, 97<:F2@@82 
;7@43A:;I== 7I2@=G1>345 97 43292@= 32C13=F24;7B @19A1G<2@@743=.

1.?O6+35H :7-/</4 +4-/:+-5B7,8/A/ 4D<737651 83KB74DU ,3/4

%<>F2G82 4<7G1 C76:3 =497<D/7G13D45 0<5 H843A767 97=4;1 97 
;7A9:4: 32;437G, 0<5 47A3=A7G;= =<= 6A:99=A7G;= 07;:C2@37G 97 
4C84<: =<= 0<5 :431@7G<2@=5 32C13=F24;7B @19A1G<2@@743= 32;437G. 
.E:/;7C 4C84<2 ;<>F2G82 4<7G1 C76:3 97@=C13D45 ;1; 32AC=@8, @1-
9A=C2A 9A= 1G37C13=F24;7C 1@1<=/2 @1:F@8Q A1H73. *707H@8C 7H-
A1/7C ;<>F2G82 4<7G1 C76:3 =497<D/7G13D45 GE@7G743@8Q 4313D5Q 0<5 
@1Q7S02@=5 @7G7432B H<=/;7B 32C13=;=.

!:U243G:23 @2C1<7 C23707G 1G37C13=F24;767 =/G<2F2@=5 ;<>F2-
G8Q 4<7G ;1; 7HU267 9A7P=<5, 31; =E32AC=@7G, 73@745U=Q45 ;E79A2-
02<2@@7B 9A20C23@7B 7H<143=. .4<20 /1 H7<DT=@43G7C =44<207G132-
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<2B 970 ;<>F2G8C= 4<7G1C= C8 H:02C 97@=C13D C=@=C1<D@8B @1H7A 
4<7G, @1=<:FT=C 7HA1/7C 9A20431G<5>U=B 4702AS1@=2 07;:C2@31 
=<= ;7<<2;I== 07;:C2@37G.

"A10=I=7@@7 G802<5>3 3A= A1/@7G=0@743= C23707G 1G37C13=F2-
4;767 =/G<2F2@=5 ;<>F2G8Q 4<7G: <=@6G=43=F24;=2, 4313=43=F24;=2 
=E6=HA=0@82.

+=@6G=43=F24;=2 C23708 1;3=G@7 A1/A1H138G1<=4D GE ;7@I2 XX 
G2;1 [Salton, 1975; !7<37@, 1979]. %1; 9A1G=<7, 7@= 79=A1>345 @1 01@-
@82 4=@31;4=F24;767 =E42C1@3=F24;767 1@1<=/1 ;7A9:41 32;437G. ]7-
A7T7 =/G2432@ 49747H =/G<2F2@=5 ;<>F2G8Q 4<7G =E4<7G747F231@=B 
4E97C7UD> <2;4=;7-4=@31;4=F24;=Q T1H<7@7G, 79=48G1>U=Q 3=9=F-
@82 32AC=@7<76=F24;=2 ;7@43A:;I== (4A.: [KPA2C7G1 =E0A., 2010]). "1-
;7B 970Q70 97<7S=32<D@8C 7HA1/7C /1A2;7C2@07G1< 42H5 9A= A1H732 
4E32;431C=, =C2>U=C= S243;:> 4=@31;4=F24;:> 43A:;3:A:, @19A=-
C2A 4E@1:F@8C= 4313D5C=.

+>H7983@8B <=@6G=43=F24;=B 970Q70 9A20<7S2@ W. -A=@2G7B 
[-A=@2G1, -A=@2G, 2009]. K67 747H2@@743D> 5G<52345 37, F37 GEA2/:<D-
3132 C7S@7 97<:F=3D 6A:998 ;<>F2G8Q 32AC=@7G, 1447I==A7G1@@82 
4E32C1C= 6A:99 07;:C2@37G ;7A9:41. ,1@@82 7E42C1@3=F24;7B H<=/7-
43= 32AC=@7G-;1@0=0137G =/G<2;1>345 =/EH1/8 /@1@=B, 9743A72@@7B 
@1 74@7G2 43132B Ç.=;=920==È, =E9A20431G<5>345 GEG=02 42C1@3=F2-
4;767 6A1P1. ,<5 9A=C2@2@=5 9A20<7S2@@767 C23701 @2 3A2H:2345 
0797<@=32<D@72 7H:F2@=2EÑ 32AC=@8 G802<5>345 @1 <>H7C, 4;7<D 
:670@7 C1<2@D;7C ;7A9:42, 1E G@:T=32<D@15 4=432C1 92A2;A243@8Q 
448<7; 97/G7<523 4EG847;7B 37F@743D> 7I2@=3D 42C1@3=F24;:> H<=-
/743D 9732@I=1<D@8Q ;<>F2G8Q 4<7G.

!313=43=F24;=2 C23708 =/G<2F2@=5 ;<>F2G8Q 4<7G 7H<101>3 T=-
A7;=C 492;3A7C 9A=C2@2@=5 =, ;1; 9A1G=<7, 67A1/07 9A7U2 GEA21<=-
/1I==, F2C F=437 <=@6G=43=F24;=2 C23708. .E37 S2 GA2C5 734:343G=2 
<=@6G=43=F24;7B 7HA1H73;= ;7A9:47G 32;437G 9A=G70=3 ;E37C:, F37 
97<:F2@@82 A2/:<D3138 @2A20;7 9<7Q7 476<147G1@8, 4702AS13 T:C 
=E3A2H:>3 A:F@767 9743A201;3=A7G1@=5.

%1; 9A1G=<7, GE4313=43=F24;=Q C23701Q :F=38G12345 73@74=32<D-
@15 F143731 G43A2F12C743= 4<7G GE07;:C2@32. !<7G7, 4E70@7B 437A7@8, 
Q1A1;32A@72 0<5 ;7@;A23@7B 6A:998 07;:C2@37G, 4E0A:67BEÑ @2 Q1A1;-
32A@72 0<5 ;7A9:41 GEI2<7C, 4EH7<DT7B G2A753@743D> 5G<52345 ;<>F2-
G8C, =<= 32C13=F24;=C. "A10=I=7@@15 4313=43=;1, 7I2@=G1>U15 V3: 
G2<=F=@:,EÑ ;7VPP=I=2@3 TFQIDF, 602 TF (term frequencyEÑ F143731 
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4<7G1)EÑ 73@7T2@=2 F=4<1 GQ7S02@=5 4<7G1 ;E7HU2C: ;7<=F243G: 4<7G 
GE07;:C2@32, IDF (inverse document frequencyEÑ 7HA13@15 F143731 07-
;:C2@37G)EÑ =@G2A4=5 F143738 07;:C2@37G, 4702AS1U=Q 01@@72 4<7-
G7. #2/:<D3=A:>U15 4313=43=;1 5G<52345 9A7=/G202@=2C TF =EIDF, 32C 
41C8C :F=38G123 7H1 P1;37A1 [Manning, 2008; W1@@=@6, 2011]. !2BF14 
975G=<74D @2C1<7 C70=P=;1I=B 01@@767 C23701 [#:HI7G1, 2014].

[1437 0<5 G802<2@=5 ;<>F2G8Q 4<7G =497<D/:>3 6=HA=0@82 970-
Q708, @=G2<=A:>U=2 @2074313;= <=@6G=43=F24;=Q =E4313=43=F24;=Q 
C23707G 97 7302<D@743=. X3= C23708 9A20431G<2@8 0G:C5 A1/@7G=0-
@7435C=. .E 92AG7C 4<:F12 @1 V3192 97437HA1H73;= ;<>F2G8Q 4<7G, 
G802<2@@8Q, @19A=C2A, 97 T1H<7@1C, =497<D/:>3 4313=43=F24;:> 
=@P7AC1I=> 7H =Q G43A2F12C743= GE;7A9:42, @19A=C2A 0<5 47;A1U2-
@=5 92A2F@5 ;<>F2G8Q 4<7G =<= 0<5 47A3=A7G;= 49=4;1. .7 G37A7C 
4<:F12 974<2 4313=43=F24;767 1@1<=/1 ;7A9:41 32;437G =497<D/:2345 
<=@6G=43=F24;15 7HA1H73;1 A2/:<D3137GE Ñ C7AP7-4=@31;4=F24;=2 
T1H<7@8, 9A=G202@=2 ;E@7AC1<D@7C: G=0: =E3. 0. -=HA=0@82 970Q708 
C7S@7 9A7=<<>43A=A7G13D 1<67A=3C1C= C-Value, KEA, RAKE =E0A.

)/G243@8 =E@2;737A82 7A=6=@1<D@82 C23708 G802<2@=5 ;<>F2-
G8Q 4<7G; @19A=C2A, =@32A24@82 =02= 9A20<161>345 GEA1H732, 1G37A8 
;737A7B =497<D/:>3 492;3A1<D@8B 1@1<=/ =E G4u H7<22 979:<5A@72 
G2BG<23-9A27HA1/7G1@=2 0<5 9A20431G<2@=5 32;437G [+:;1T2G=F, +7-
61F2G, 2010]. W@7S243G7 =02B 74@7G1@7 @2 37<D;7 @1 4313=43=F24;=Q, 
@7E=E@1 1<62HA1=F24;=Q =E6A1P7G8Q 9A20431G<2@=5Q, 4A20= ;737A8Q 
/1C232@ 1<67A=3C TextRank, A1@S=A:>U=B 4<7G1 C23707C, 1@1<76=F-
@8C A1@S=A7G1@=> web-43A1@=I,EÑ 9:32C /19:4;1 4<:F1B@767 H<:S-
01@=5 =E92A24F231 G247G.

2.?W5A0+::6D7 8/6,-0@8E55 4?8+B7,-47 -7:+-5B7,85U :7-/8

"2C13=F24;=2 C23;= GEG=02 ;<>F2G8Q 4<7G H:0:3 <:FT2 97001G13D-
45 4702AS132<D@7B =@32A9A231I== GE37C 4<:F12, 24<= 7@= H:0:3 A14-
T=A2@8 07 4<7G747F231@=B. &19A=C2A, ;<>F2G72 4<7G7 6;1I*H*- @2 
7H<10123 G847;7B =@P7AC13=G@743D>, 37601 ;1; H=6A1CC1 6;1I*H*- 
C%2*.  5G<52345 G1S@7B C23;7B. .E01@@7B A1H732 A144C13A=G1>345 
37<D;7 ;7@43A:;I==-H=6A1CC8, 70@1;7 9A20<7S2@@8B C2370 H2/ 3A:-
01 C7S23 H83D 7H7HU2@ 07 H7<22 4<7S@8Q ;7@43A:;I=B.

. A:4<2 <=@6G=43=;= ;7@43A:;I=B 4:U243G:23 32F2@=2, 975G=G-
T2245 ;1; 73G23 @1 /19A748 492I=1<=437G, A1H731>U=Q 4E ;7A9:41-
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C= 32;437G. #2FD =023 7E31; @1/8G12C7C ;7<<743A:;I=7@@7C 1@1<=-
/2, =44<207G132<D4;7B 9A7I20:A2, A1/A1H731@@7B '. !32P1@7G=F2C 
=E!3. -A=47C [Stefanowitsch, Gries, 2003] GE;1F243G2 1<67A=3C=F24;7B 
@1043A7B;= ;E327A==. %7<<743A:;I=7@@8B 1@1<=/EÑ V37 C@76743:-
92@F1315 9A7I20:A1 4313=43=F24;767 1@1<=/1 43A:;3:A@7B 7A61@=/1-
I== ;7@43A:;I=B. ?4@7G@8C= V3191C= ;7<<743A:;I=7@@767 1@1<=/1 
5G<5>345 ;7<2;42C@8B 1@1<=/, A1/<=F=32<D@8B ;7<2;42C@8B 1@1<=/ 
=E;7G1A=1I=5 ;7<2;42C. W8 A1/G=<= =02= '. !32P1@7G=F1 =E!3. -A=41, 
474A20737F=G G@=C1@=2 @1 7I2@;2 G2A753@743= 47GC243@7B G43A2F12-
C743= 4<7G GE9A202<1Q ;7@43A:;I=B [Bukia et al., 2015].

)31;, C8 H:02C A144C13A=G13D 32;43 ;1; C1A;7G4;:> I29D @:<2-
G767 97A50;1, 4F=315, F37 ;1S072 4<20:>U22 4<7G7 /1G=4=3 <=TD 73 
47420@267. ,1@@72 9A2097<7S2@=2 C7S@7 7H74@7G13D 32C, F37 ;7A-
A2<5I=7@@15 4G5/D V<2C2@37G G@:3A= H=6A1CC@7B ;7@43A:;I== /@1-
F=32<D@7 4=<D@22, F2C 4G5/D ;1S0767 V<2C2@31 GE7302<D@743= 47 G42C 
7431<D@8C 32;437C. #144C73A=C 4<20:>U=B 9A=C2A: 6I';? -")* B-' -
2<.%;1(? &1,321< $("H* #";"&.1< I'-'L1. (4@7, F37 ;7@43A:;I== &1-
,321< $("H* *J#";"&.1< I'-'L1  G749A=@=C1>345 ;1; 20=@72 I2<72, =Q 
@2<D/5 97V<2C2@3@7 A1/H=3D =E/1C2@=3D V<2C2@38 4=@7@=C1C=, 37601 
;1; G<=5@=2 7431<D@8Q 4<7G @1 V3= ;7@43A:;I== /@1F=32<D@7 C2@D-
T2: 4<7G7 B-'2<.%;1(?  C7S@7 /1C2@=3D @1 4<7G7 B-';"L;1 , 4<7G7 -")*  
C7S@7 /1C2@=3D @1 !L* , =EV37 20G1 <= /1C23@7 =/C2@=3 /@1F2@=2 ;1S-
07B ;7@43A:;I==.

?H7/@1F=C /1 X 47H83=2 ÇG43A23=<74D 4<7G7 xÈ =E/1 YEÑ ÇG43A2-
3=<74D 4<7G7 yÈ. K4<= G2A753@743D 47H83=5 Y 9A= :4<7G== 47H83=5 
X A1G@1 41C7B G2A753@743= 47H83=5 X, C8 97<1612C, F37 PA1/1 xy @2 
5G<52345 ;7@43A:;I=2B. X37 /@1F=3, F37 4<7G7 x @2 Q1A1;32A@72 =<= 
@2 492I=P=F24;72 0<5 y =E4G5/D C2S0: V3=C= 4<7G1C= 734:343G:23. 
&17H7A73, 24<= 974<2 4<7G1 x G2A753@743D G43A23=3D 4<7G7 y /1C23-
@7 97G8T12345, 37 C7S@7 4E:G2A2@@743D> 67G7A=3D, F37 C2S0: V3=C= 
4<7G1C= 243D 4G5/D. X37 7/@1F123, F37 47H83=5 X = Y ;7AA2<=A7G1@8, 
1EG2<=F=@1 ;7AA2<5I== 73A1S123 43292@D 4G5/=.

)/ ;7A9:41 C8 C7S2C =/G<2FD 4<20:>U=2 4313=43=F24;=2 01@@82:

 Ñ F14373: G43A2F12C743= 92AG767 4<7G1 |x| ;
 Ñ F14373: G43A2F12C743= G37A767 4<7G1 |y|;
 Ñ 47GC243@:> F14373: G43A2F12C743= |xy|;
 Ñ 7HU22 ;7<=F243G7 4<7G GE;7A9:42 n.
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[37H8 7I2@=3D ;7AA2<5I=> 47H83=B X = Y, @:S@7 9A20431G=3D 
01@@82 GE G=02 31H<=I8 479A5S2@@743= =E G7497<D/7G13D45 70@7B 
=/E 431@01A3@8Q 4313=43=;. ?H7/@1F=C, ;1; V37 9A=@537, /1 X = Y  
73A=I1@=5 4773G2343G:>U=Q 47H83=B. "7601 31H<=I1 479A5S2@@743= 
G86<50=3 4<20:>U2C 7HA1/7C (4C. A=4.).

X X

Y a b

Y c d

J024D:
a xy= EÑ F143731 47H83=5 XY;
b y xy= − E Ñ F143731 47H83=5 ÇG43A23=<74D 4<7G7 y, 1E 4<7G7 x @2 
G43A23=<74D;
c x xy= − E Ñ F143731 47H83=5 ÇG43A23=<74D 4<7G7 x, 1E 4<7G7 y @2 
G43A23=<74D;

| |d n x y xy= − − + EÑ F143731 47H83=5 Ç@2 G43A23=<74D @= x, @= yÈ;

G*(. P1,<=I1 479A5S2@@743=

"1;72 9A20431G<2@=2 97/G7<523 G7497<D/7G13D45 70@=C =/E;A=32-
A=2G ;7AA2<5I== [%2@01<<, !3D>1A3, 1973; Kendall, Stuart, 1979].

2J[UU)I)F&" '//JI)'I)). !313=43=;1 ;A=32A=5 (P7AC:<1 (1)):

 .
ad bc

Q
ad bc

−
=

+
 (1)

!313=43=;1 ;A=32A=5 9A=@=C123 /@1F2@=5 73 0, 24<= 4<7G1 @2 4G5-
/1@8, 07 1E GE 4<:F12 97<@7B 37S0243G2@@743=. X31 7I2@;1 4<=T;7C 
9A=H<=S2@@15, /137 <26;7 970012345 G8F=4<2@=>.

2J[UU)I)F&" %J++)-'I)) `+'.  !313=43=;1 ;A=32A=5 (P7AC:<1 
(2)):

 .
ad bc

K
ad bc

−
=

+
 (2)
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W2S0: K = Q 4:U243G:23 4G5/D (P7AC:<1 (3)):

 
2

.
1 2

KQ
K

=
+

 (3)

2J[UU)I)F&" %J&")&-F&I)) a 2. !313=43=;1 ;A=32A=5 (P7AC:<1 
(4)):

 ( )( )

2

2 2
.

( )( )

nn ad bc

a b a c b d c d

⎛ ⎞− −⎜ ⎟⎝ ⎠χ =
+ + + +

 (4)

J@1F2@=5 4313=43=;=EÑ 73 0, 24<= 4<7G1 @2 4G5/1@8, =EG7/A143123 
9A= @1<=F== 4G5/@743=. %A=32A=B 9A=C2@=C 9A= H7<DT=Q /@1F2@=5Q 
91A1C23A7G, F37 GE4<:F12 4EF143731C= H8G123 01<2;7 @2 G42601, 747H2@-
@7 GE;7A9:41Q @2H7<DT767 A1/C2A1.

4JK&HV %#)"F#)V b)GF#'.  !313=43=;1 ;A=32A=5 (P7AC:<8 (5, 
6)):

 
( ) ( ) ( ) ( )

( )
! ! ! !

;
!

a b c d a c b d
p

a b c d
+ + + +

=
+ + +

 (5)

 ( ) ( ) ( )0

1
! ! !

a

j a b j a c j a d j= + − + − + −∑  (6)

! 07437G2A@743D> 1 Ð p 9A7G2A52C82 47H83=5 ;7AA2<=A:>3, 
/@1F=3 GE ;1F243G2 43292@= 47F2312C743= /024D @:S@7 97<7S=3D 

( , ) : 1f x y p= − . ?@ A1H73123 <:FT2, F2C |2, ;7601 91A1C23A8 31H<=I8 
479A5S2@@743= C1<8.

3H/"#HV %#)"F#)V z. !313=43=;1 ;A=32A=5 (P7AC:<1 (7)):

 
( )( )a c b d a b

a b c da b
z

a b

+ − − +
+ + +− +

=
+

 (7)

!313=43=;1 ;A=32A=5 9A=C2@=C1, 24<= a b c d+ = +  =<= a c b d+ = + , 
 /137 7@ @2 3A2H:23 H7<DT=Q G8F=4<=32<D@8Q C7U@7432B.

G-%#)"F#)V ;$+U' [Woolf, 1957].  ,<5 F238A2Q;<237F@8Q 31H<=I 
;A=32A=B .:<P1 @1=H7<22 327A23=F24;= 7H74@7G1@ (P7AC:<1 (8)).
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( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) log

1 1 1 1 1 12 log log log
2 2 2 2 2 2

1 1log log log log
2 2

log ( )

G a a b b c c

d d a b a b c d c d a c a c

b d b d a b c d a b c d

⎧⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + + + − − + + + +⎨⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎩
⎛ ⎞ ⎛ ⎞+ − − − + + − + + − + + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

⎫⎪− + + + + + + + + + ⎬
⎪⎭

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) log

1 1 1 1 1 12 log log log
2 2 2 2 2 2

1 1log log log log
2 2

log ( )

G a a b b c c

d d a b a b c d c d a c a c

b d b d a b c d a b c d

⎧⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + + + − − + + + +⎨⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎩
⎛ ⎞ ⎛ ⎞+ − − − + + − + + − + + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

⎫⎪− + + + + + + + + + ⎬
⎪⎭

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) log

1 1 1 1 1 12 log log log
2 2 2 2 2 2

1 1log log log log
2 2

log ( )

G a a b b c c

d d a b a b c d c d a c a c

b d b d a b c d a b c d

⎧⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + + + − − + + + +⎨⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎩
⎛ ⎞ ⎛ ⎞+ − − − + + − + + − + + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

⎫⎪− + + + + + + + + + ⎬
⎪⎭

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) log

1 1 1 1 1 12 log log log
2 2 2 2 2 2

1 1log log log log
2 2

log ( )

G a a b b c c

d d a b a b c d c d a c a c

b d b d a b c d a b c d

⎧⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + + + − − + + + +⎨⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎩
⎛ ⎞ ⎛ ⎞+ − − − + + − + + − + + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

⎫⎪− + + + + + + + + + ⎬
⎪⎭

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) log

1 1 1 1 1 12 log log log
2 2 2 2 2 2

1 1log log log log
2 2

log ( )

G a a b b c c

d d a b a b c d c d a c a c

b d b d a b c d a b c d

⎧⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + + + − − + + + +⎨⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎩
⎛ ⎞ ⎛ ⎞+ − − − + + − + + − + + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

⎫⎪− + + + + + + + + + ⎬
⎪⎭

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) log

1 1 1 1 1 12 log log log
2 2 2 2 2 2

1 1log log log log
2 2

log ( )

G a a b b c c

d d a b a b c d c d a c a c

b d b d a b c d a b c d

⎧⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + + + − − + + + +⎨⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎩
⎛ ⎞ ⎛ ⎞+ − − − + + − + + − + + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

⎫⎪− + + + + + + + + + ⎬
⎪⎭
. (8)

%1S08B ;A=32A=B =C223 4G7= G@:3A2@@=2 747H2@@743=, 97V37-
C: 7;7@F132<D@8B G8H7A C7S@7 74:U243G=3D 37<D;7 9A= @2974A20-
43G2@@7B 9A7G2A;2.

3.?a8,2705:76- 2/ +4-/:+-5B7,8/9 83+,-705H+E55  
6/4/,-6DU -78,-/4

3.1.JSB*(1.*" *((;"I'$12";?()*E B-'K"I%-

M8<7 /1C2F2@7, F37 C@76=2 @7G743@82 97A31<8 9:H<=;:>3 @7G743= 
0G:Q ;<1447G, ;737A82 C7S@7 :4<7G@7 7Q1A1;32A=/7G13D ;1; Ç42AD2/-
@82È =EÇA1/G<2;132<D@82È. %E92AG7C: 3=9: 73@745345 97<=3=F24;=2, 
P=@1@47G82 @7G743=, 37601 ;1; ;7 G37A7C:EÑ @7G743= 7E/@1C2@=37-
435Q, @1:F@7-979:<5A@82 C132A=1<8 =E3. 9. %1; 7;1/1<74D, GE37B =<= 
=@7B 43292@= V37B ;<144=P=;1I== 73G2F123 H7<DT=@43G7 97A31<7G.

X37B 747H2@@743D> C8 A2T=<= G7497<D/7G13D45 4<20:>U=C 7H-
A1/7C: A1/H=3D C23707C ;<1432A=/1I== ;7A9:4 @1 0G2 F143=: Ç42AD2/-
@:>È =EÇ@242AD2/@:>È, =E47431G=3D 4<7G1AD ;<>F2G8Q 4<7G, 74@7G8G1-
54D @1 4<20:>U2C 9A=@I=92: 24<= 4<7G7 Q1A1;32A@7 0<5 70@7B 6A:9-
98 =E@2 Q1A1;32A@7 0<5 0A:67B, 37 7@7 4;7A22 5G<52345 32C13=F24;=C 
=E=C223 H7<DT=B G24. "1;7B C2370 97/G7<=< =/H1G=3D45 73 @2B3A1<D-
@8Q 4<7G, 9A= V37C 970@53D G24 ;A:9@8C 32C1C. W7S@7 @1/G13D V3: 
=02> I2@3A1<D@7B =022B G42B A1H738.

&1 92AG7C V3192 P7AC=A:2345 49=47; ;<>F2G8Q 4<7G. ?9=41@@8C 
G8T2 C23707C C8 9A7G2A52C ;7AA2<5I=> 0G:Q 47H83=B: ÇG 07;:C2@-
32 G43A23=<74D 4<7G7 wÈ =EÇ07;:C2@3 73@74=345 ;E6A:992 42AD2/@8Q 
@7G7432BÈ. .847;15 ;7AA2<5I=5 4G=0232<D43G:23 7E 37C, F37 4<7G7 
4EH7<DT7B G2A753@743D> 5G<52345 ;<>F2G8C. &1 G37A7C V3192 43A7-
5345 ;7@43A:;I== =/E0G:Q 4<7G 4E@1=H7<DT2B ;7AA2<5I=2B, 9A= V37C 
:F=38G12345 G24 ;1S0767 4<7G1 GE49=4;2 ;<>F2G8Q 4<7G.
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3.2. C'IL'2'$)1 )'-B%(.3E I1..3E

. @1T2C =44<207G1@== =497<D/7G1<45 ;7A9:4 @7G7432B 97A31-
<1 Ruposters /1 C1B 2016E 6701 7HR2C7C 94E 384. 4<7G7:973A2H<2@=B, 
428E07;:C2@37G. %1S08B 07;:C2@3 =C223 97C23;: ÇLifeÈ =<= ÇNewsÈ, 
7/@1F1>U:> ;13267A=> @7G743=.

*A20431G=C @=S2 3=9=F@82 /167<7G;= 7H7=Q ;<1447G.

9'M,F+ Life
*7<D/7G132<= !23= @1T<= 42AD2/@72 @1A:T2@=2 ,S1C1<7B 9A1G=< 

ÇKGA7G=02@=5È;
JG2/01 A21<=3=-T7: ",7C-2" 9791<1 GE94=Q=13A=F24;:> H7<D@=I:;
JG2/01 Ç,7C1-2È ?<D61 M:/7G1 97<@743D> 7H@1S=<14D, T7;=A7G1G 

4G7=Q 97;<7@@=;7G;
. W74;G2 :431@7G53 91G=<D7@8 Ç%:;:-G131È;
10E41C8Q 73;A7G2@@8Q @1A507G %1@@4;767 ;=@7P243=G1<5.

9'M,F+ News
%A14@75A4;=2 F=@7G@=;= Ç976:<5<=È GE ;7C1@0=A7G;1Q 97F3= @1 

6EC<@ H>0S23@8Q A:H<2B;
%:0A=@ /15G=< 7EÇ974<20@2C A:H2S2È, ;737A767 0743=6<1 A744=B4;15 

V;7@7C=;1;
-<1G1 '/2AH1B0S1@1 7HR5G=< 7E502A@7B :6A7/2 47 437A7@8 'AC2@==;
XA0761@ /1Q732< A2P7AC=A7G13D !7GH2/ ??&;
Ç-1/9A7CÈ 9A701< 4G7= 37E% GEV437@4;7B AS Eesti Gaas.

"2;438 H8<= 7HA1H731@8 4E 97C7UD> 1@1<=/137A1 Pymorphy2, 
GEA2/:<D3132 H8<1 9A7G202@1 =Q <2CC13=/1I=5 =EF1432A2F@15 A1/C23-
;1. ,<5 :07H43G1 ;7C9D>32A@7B 7HA1H73;= G42 9A79=4@82 H:;G2@@82 
4=CG7<8 /1C2@2@8 @1 43A7F@82.

%<1432A=/1I=5 32;437G 9A7G70=<14D 4E 97C7UD> 9A76A1CC@767 
7H2492F2@=5 @1 5/8;2 Python 4E=497<D/7G1@=2C 0797<@=32<D@8Q C1-
32C13=F24;=Q H=H<=732; numpy, scipy, scikit-learn =E@2;737A8Q 32Q@=-
F24;=Q C70:<2B.

3.3. 63I";".*" );M>"$3E (;'$

. 31H<.E1E9A20431G<2@1 G2AQ:T;1 31H<=I8 0<5 @1=H7<22 :01F@767 
;A=32A=5, 1E=C2@@7, ;A=32A=5 .:<P1. !<2G1 @19A1G7 :;1/1@8: 4<7G7, 
F143D A2F=, F143731 GE;7A9:42 ÇLifeÈ, F143731 GE;7A9:42 ÇNewsÈ, /@1F2-
@=2 ;A=32A=5 (73 @:<5 07 20=@=I8).
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P1,;*K1 1. M/2-10?83KB74DU ,3/4 <31 G-805-7051 )@3C+

Life words L N ;F/ News words L N ;F/

H%#>*.1_NOUN 73 3 0,988 %)-1*.1_NOUN 3 166 0,995

life_LATN 55 0 0,986 -'((*< _NOUN 27 233 0,994

#".V*.1 _NOUN 72 7 0,984 B-"&*I".2 _NOUN 1 124 0,993

\*;?H _NOUN 53 3 0,982 (*-*< _NOUN 0 106 0,992

I"$%N)1_NOUN 53 7 0,976 -'((*+()*+ _ADJF 17 158 0,992

%>^.3+_NOUN 45 5 0,975 (N1_NOUN 15 132 0,990

)1-2*.1 _NOUN 30 0 0,974 )-3H _NOUN 2 86 0,990

(B"K*1;*(2 _NOUN 33 2 0,973 (2-1.1 _NOUN 31 161 0,989

ruposters_LATN 57 11 0,972 (1$>".)' _Surn 0 70 0,989

#*$'2.3+ _ADJF 28 1 0,972 L;1$1_NOUN 4 86 0,988

3.4. 63I";".*" 2"H12*>"()*E ,*.1-.3E )'.(2-%)K*+

. 31H<.E2E9A20431G<2@8 32C13=F24;=2 ;7@43A:;I== 0<5 @1=<:FT2-
67 ;A=32A=5E Ñ ;A=32A=5 ;7<<=61I== \<1. *7<:F2@@82 326= C76:3 
H83D :492T@7 =@32A9A23=A7G1@8.

P1,;*K1 2. N/6,-0@8E55, 2/3@B766D7 :7-/</: 8/335A+E55 [3+

Life )7, News )7,

ruposters life 1,953 *(;1H()*+ L'(%I1-(2$' 1,896

rolling stones 1,791 H*.()*+ ('L;1N".*" 1,858

.*#.*+ ,";?^ 1,790 ,1-1) ',1H1 1,839

I'H1N.*+ B*2'H"K 1,782 B"2- B'-'N".)' 1,831

("H"+.3+ B1-1 1,775 $;1I*H*- B%2*. 1,828

'2)-'$"..3+ \'2'("((*< 1,774 ';"L B"N)'$ 1,797

-1&,*23+ ("-IK" 1,772 *.'(2-1..3+ H*.*(2- 1,792

H"21,';*>"()*+ (*.I-'H 1,755 I*B;'H12*>"()*+ 
B-"I(21$*2";?(2$'

1,784

(")(%1;?.3+ \1.21&*< 1,744 *.'(2-1..3+ I";' 1,782

B(*E'2-'B.3+ $"V"(2$' 1,736 $''-%#^..3+ (*;1 1,781
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J+83KB7657

. A1H732 9A20<7S2@ 0G:QV319@8B C2370 G802<2@=5 ;<>F2G8Q C2-
37; 9A2=C:U243G2@@7 0<5 @7G743@8Q 32;437G. ?@ @2 3A2H:23 H7<DT7B 
G8F=4<=32<D@7B C7U@743= =E9A743 GEA21<=/1I==. ?3<=F=32<D@7B 267 
747H2@@743D> 5G<52345 A1@S=A7G1@=2 C237; 97 Ç43292@= G1S@743=È. 
&1=H7<22 7HU=2 =E979:<5A@82 32C8 =C2>3 H7<DT=B G24, 9A= V37C 
P=<D3A:>345 @2B3A1<D@82 F14373@82 4<7G1. W2370 97/G7<523 A26:<=-
A7G13D H7<DT72 F=4<7 91A1C23A7G =E970H=A13D 1<67A=3C8, 10193=A:-
54D ;E=4Q70@8C 01@@8C.

'5-70+-@0+

/-*."$1 !., /-*."$ !. '@1<=/ 32;437G8Q 07;:C2@37G 0<5 =/G<2F2@=5 32-
C13=F24;= 46A:99=A7G1@@8Q ;<>F2G8Q 32AC=@7G //E"A:08 )@-31 4=432C@767 
9A76A1CC=A7G1@=5 #'&. 2009. ". 16. !. 155Ð165.

R\-"H'$1 9.  i., :';?N1)'$1 R.  F., 9'()'$ 4.  4., 4.2'.'$ 6.  O. "2AC=@7<7-
6=F24;=B 1@1<=/ 32;431 @1 74@7G2 <2;4=;7-4=@31;4=F24;=Q T1H<7@7G //E%7C-
9D>32A@15 <=@6G=43=;1 =E=@32<<2;3:1<D@82 32Q@7<76==: "A:08 W2S0:@1A. 
;7@P. Ç,=1<76Õ2010È. .89. 9E(16). W.: )/0-G7 #--$, 2010. !. 124Ð129.

A".I1;; !.  @#., 52?M1-2 4. !313=43=F24;=2 G8G708 =E4G5/=. W.: &1:;1, 
1973.

8%)1N"$*> 9. 6., 8'L1>"$JO. !. %7CH=@=A7G1@=2 9A=/@1;7G 0<5 1G37C1-
3=F24;767 =/G<2F2@=5 32AC=@7G //E.8F=4<=32<D@82 C23708 =E9A76A1CC=A7-
G1@=2. 2010. ". 11. !. 108Ð116.

!1..*.L A.  @. .G202@=2 GE=@P7AC1I=7@@8B 97=4; /E92A. 4E1@6<. W.: .=-
<D5C4, 2011.

G%,K'$1 O. 6. W23708 1G37C13=F24;767 =/G<2F2@=5 32AC=@7G GE0=@1C=-
F24;= 7H@7G<52C8Q ;7<<2;I=5Q 0<5 9743A72@=5 4<7G1A5 VC7I=7@1<D@7B 
<2;4=;= @1 74@7G2 C=;A7H<767G7B 9<13P7AC8 Twitter //E ,7;<108 "$!$#1. 
bE3E(33). "7C4;: )/0-G7 "$!$#, 2014. !. 140Ð144.

5';2'. @. ,=@1C=F24;=2 H=H<=732F@7-=@P7AC1I=7@@82 4=432C8. W.: 
W=A, 1979.

Bukia G., Protopopova E., Mitrofanova O. A !orpus-Driven Estimation of As-
sociation Strength in Lexical Constructions //E Proceedings of the AINL-ISMW 
FRUCT 2015, Saint Petersburg, Russia, 9Ð14ENovember 2015. S. Balandin, T. Tyu-
tina, U. Trifonova (eds). S. l.: Springer, 2015. P. 147Ð152.

Kendall M. G., Stuart A. Ye Advanced Yeory of Statistics. Vol. 2: Inference and 
Relationship. London: C. Grisn, 1979.

Manning C. D. Introduction to Information Retrieval. Cambridge: Cambridge 
University Press, 2008.
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Salton G. Dynamic Information and Library Processing. Englewood Clios 
(N. J.): Prentice Hall, 1975.

Stefanowitsch A., Gries S. Y. Collostructions: Investigating the Interaction be-
tween Words and Constructions //E International Journal of Corpus Linguistics. 
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Woolf B. Ye Log Likelihood Ratio Test [the G-test]; Methods and Tables for 
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