
 

Proceedings of the Southwest State University. Series: Control, Computer Engineering,  
Information Science. Medical Instruments Engineering. 2026;16(2):167–181 

%�%&� !/� �!���� � #$�!3&�� $�,�!��  

 

SYSTEM ANALYSIS AND DECISION-MAKING 

ОDигинальная EFаFья / Original article 

https://doi.org/10.21869/2223-1536-2026-16-2-167-181                                                  

'�� 004.056.52 

%D46A<F9?PAB9 <EE?98B64A<9 <AEFDG@9AFB6  
EF4F<K9E>B7B 4A4?<;4 PHP->B84 

3. �. "7A96B=1, �. �. %C964>B61 , �. �. �4?GJ><=1, #. �. �?<@9A>B2 

1  >A:>2A:89 ?>;8B5E=8G5A:89 C=825@A8B5B 
C;. �>;LH0O %5<ё=>2A:0O, 4. 38, 3.  >A:20 107023, $>AA89A:0O (545@0F8O 

2 �C@A:89 D8;80; (8=0=A>2>3> C=825@A8B5B0 ?@8 #@028B5;LAB25 $>AA89A:>9 (545@0F88 
C;. �><>=>A>20, 4. 3, 3. �C@A: 305016, $>AA89A:0O (545@0F8O 
 e-mail: aspev@yandex.ru 

$9;R@9 

Ц9;PN 8EE;98>6а=8O O2;O5BAO A@02=8B5;L=K9 0=0;87 8=AB@C<5=B>2 AB0B8G5A:>3> 0=0;870 PHP-:>40 
4;O >F5=:8 8E MDD5:B82=>AB8 2 2KO2;5=88 >H81>:, ?>B5=F80;L=KE CO728<>AB59 8 ?@>1;5< B8?870F88 =0 
@0==8E MB0?0E @07@01>B:8 251-?@8;>65=89. "A>1>5 2=8<0=85 C45;O5BAO >?@545;5=8N ?@0:B8G5A:>9 ?@8-
<5=8<>AB8 @0AA<0B@8205<KE @5H5=89 2 ?@>5:B0E @07;8G=>3> <0AHB010, 0 B0:65 8E 2;8O=8N =0 ?>2KH5-
=85 :0G5AB20 ?@>3@0<<=>3> >15A?5G5=8O, A=865=85 G8A;0 45D5:B>2 2 :>45 8 <8=8<870F8N @8A:>2 157>?0A-
=>AB8. 
М9F>8O. � 8AA;54>20=88 8A?>;L7>20= <5B>4 A@02=8B5;L=>3> 0=0;870, >A=>20==K9 =0 B5AB8@>20=88 8=-
AB@C<5=B>2 =0 =01>@5 B8?>2KE AF5=0@852, >B@060NI8E @0A?@>AB@0=ё==K5 >H81:8 8 CO728<>AB8 PHP-

?@8;>65=89. "F5=:0 8=AB@C<5=B>2 ?@>2>48;0AL ?> :@8B5@8O< ?>;=>BK 2KO2;5=8O >H81>:, B>G=>AB8 48-
03=>AB8:8, 381:>AB8 =0AB@>9:8 ?@028;, C4>1AB20 8=B53@0F88 2 ?@>F5AA @07@01>B:8, ?@>872>48B5;L=>-
AB8 8 ?>B@51;5=8O @5AC@A>2. �>?>;=8B5;L=> 1K; 2K?>;=5= 0=0;87 4>:C<5=B0F88 8 2>7<>6=>AB59 :>=D8-
3C@0F88. �A5 M:A?5@8<5=BK ?@>2>48;8AL <=>3>:@0B=> 4;O >15A?5G5=8O AB0B8AB8G5A:>9 4>AB>25@=>AB8 
@57C;LB0B>2. 
Р97G;PFаFO. � E>45 8AA;54>20=8O 2KO2;5=K @07;8G8O 2 3;C18=5 0=0;870, AB@>3>AB8 ?@>25@:8 B8?>2 8 
<5E0=87<0E =0AB@>9:8 ?@028;. 'AB0=>2;5=>, GB> 8=AB@C<5=BK 45<>=AB@8@CNB @07;8G=CN GC2AB28B5;L-
=>ABL : ;>38G5A:8< >H81:0<, =5A>>B25BAB28O< B8?>2 8 ?>B5=F80;L=> =5157>?0A=K< :>=AB@C:F8O<. 
"?@545;5=K 8E A8;L=K5 8 A;01K5 AB>@>=K 2 :>=B5:AB5 8A?>;L7>20=8O 2 <0;KE 8 :@C?=KE ?@>5:B0E. 
За:;NG9=89. $57C;LB0BK ?>4B25@640NB MDD5:B82=>ABL ?@8<5=5=8O 8=AB@C<5=B>2 AB0B8G5A:>3> 
0=0;870 :0: A@54AB20 ?>2KH5=8O :0G5AB20 8 157>?0A=>AB8 PHP-:>40. �K1>@ :>=:@5B=>3> @5H5=8O 4>;65= 
>A=>2K20BLAO =0 B@51>20=8OE ?@>5:B0, C@>2=5 AB@>3>AB8 0=0;870 8 >A>15==>ABOE ?@>F5AA0 @07@01>B:8. 
$53C;O@=>5 8A?>;L7>20=85 B0:8E 8=AB@C<5=B>2 ?>72>;O5B ACI5AB25==> A=878BL @8A: ?>O2;5=8O 45D5:-
B>2 8 CO728<>AB59, ?>2KH0O =04ё6=>ABL 8 CAB>9G82>ABL 251-?@8;>65=89. 

 

К;NG96O9 E;>6а: AB0B8G5A:89 0=0;87 :>40; 157>?0A=>ABL PHP; 0=0;87 CO728<>AB59; :0G5AB2> ?@>3@0<<-
=>3> >15A?5G5=8O; 157>?0A=0O @07@01>B:0; 02B><0B878@>20==K5 8=AB@C<5=BK 0=0;870. 

______________________ 

© "3=52>9 /. �., %?520:>2 �. �., �0;CF:89 �. �., �;8<5=:> #. �., 2026 

https://doi.org/10.21869/2223-1536-2025-15-4-162-174
mailto:aspev@yandex.ru


168                         %8AB5<=K9 0=0;87 8 ?@8=OB85 @5H5=89 / System Analysis and Decision-Making 

�725AB8O .3>-�0?04=>3> 3>AC40@AB25==>3> C=825@A8B5B0. %5@8O: '?@02;5=85,  
2KG8A;8B5;L=0O B5E=8:0, 8=D>@<0B8:0.  548F8=A:>5 ?@81>@>AB@>5=85. 2026;16(2):167–181 

К>=H;8:F 8=F9D9E>6: �2B>@K 45:;0@8@CNB >BACBAB285 O2=KE 8 ?>B5=F80;L=KE :>=D;8:B>2 8=B5@5-
A>2, A2O70==KE A ?C1;8:0F859 =0AB>OI59 AB0BL8. 

�?S J<F<DB64A<S: %@02=8B5;L=>5 8AA;54>20=85 8=AB@C<5=B>2 AB0B8G5A:>3> 0=0;870 PHP-:>40 / /. �. "3=5-
2>9, �. �. %?520:>2, �. �. �0;CF:89, #. �. �;8<5=:> // �725AB8O .3>-�0?04=>3> 3>AC40@AB25==>3> C=825@A8B5-
B0. %5@8O: '?@02;5=85, 2KG8A;8B5;L=0O B5E=8:0, 8=D>@<0B8:0.  548F8=A:>5 ?@81>@>AB@>5=85. 2026. &. 16, 

№ 2. %. 167–181. https://doi.org/ 10.21869/2223-1536-2026-16-3-167-181. 

 

#>ABC?8;0 2 @540:F8N 08.04.2026  #>4?8A0=0 2 ?5G0BL 07.05.2026  "?C1;8:>20=0 30.06.2026 

 

Comparative study of PHP code static analysis tools 

Yaroslav V. Ognevoy1, Alexander G. Spevakov1 ,  

Igor V. Kalutskiy1, Pavel A. Klimenko2  

1 Moscow Polytechnic University 

38 Bolshaya Semyonovskaya Str., Moscow 107023, Russian Federation 

2 Kursk Branch of the Financial University under the Government of the Russian Federation  

3 Lomonosova Str., Kursk 305016, Russian Federation 

 e-mail: aspev@yandex.ru 

Abstract 

The purpose of the research is a comparative analysis of static PHP code analysis tools to assess their effective-

ness in identifying errors, potential vulnerabilities, and typing problems in the early stages of web application devel-

opment. Particular attention is paid to determining the practical applicability of the solutions under consideration in 

projects of various scales, as well as their impact on improving software quality, reducing the number of defects in the 

code and minimizing security risks.  

Methods. The study uses a comparative analysis method based on testing tools on a set of typical scenarios reflect-

ing common errors and vulnerabilities of PHP applications. The tools were evaluated according to the criteria of com-

pleteness of error detection, accuracy of diagnosis, flexibility of rule configuration, ease of integration into the devel-

opment process, productivity and resource consumption. Additionally, an analysis of documentation and configuration 

options was performed. All experiments were carried out repeatedly to ensure the statistical reliability of the results.  

Results. The study revealed differences in the depth of analysis, the rigor of type checking, and the mechanisms for 

configuring rules. It has been found that the tools exhibit varying sensitivity to logical errors, type inconsistencies, and 

potentially unsafe designs. Their strengths and weaknesses have been identified in the context of use in small and 

large projects.  

Conclusion. The results confirm the effectiveness of using static analysis tools as a means of improving the quality 

and security of PHP code. The choice of a specific solution should be based on the requirements of the project, the 

level of rigor of the analysis and the specifics of the development process. Regular use of such tools can significantly 

reduce the risk of defects and vulnerabilities, increasing the reliability and stability of web applications. 
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7C;LB0BK ?@54AB02;5=K =865 (B01;. 2). 
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&45?<J4 1. %@02=8B5;L=K9 0=0;87 8=AB@C<5=B>2 AB0B8G5A:>3> 0=0;870 PHP-:>40 [10] 

Table 1. Comparative analysis of PHP static analysis tools [10] 

�0B53>@8O 
CO728<>AB8 

(CWE) 

"?8A0=85 PHPStan Psalm Phan 

CWE-78 �=J5:F8O :><0=4 "% ✗ ✓* ✓ 

CWE-79  56A09B>2K9 A:@8?B8=3 (XSS) ✗ ✓* ✓ 

CWE-89 SQL-8=J5:F8O ✗ ✓* ✓ 

CWE-327 �A?>;L7>20=85 =5=04ё6=>3> :@8?B>0;3>@8B<0 ✗ ✓* ✗ 

CWE-369 Divide By Zero (�5;5=85 =0 =>;L) ✓ ✓ ✓ 

CWE-390 
Detection of Error Condition Without Action (�3-
=>@8@>20=85 >H81>:) ✓ ✓ ✓ 

CWE-401 Memory Leak ('B5G:0 ?0<OB8) ✗ ✗ ✗ 

CWE-476 
NULL Pointer Dereference ("1@0I5=85 : =C;5-
2><C C:070B5;N) ✓ ✓ ✓ 

CWE-522 
Insufficiently Protected Credentials (!54>AB0B>G-
=0O 70I8B0 CG5B=KE 40==KE) ✗ ✓* ✗ 

CWE-561 Dead Code ( ё@B2K9 :>4) ✓ ✓ ✓ 

CWE-563 
Assignment to Variable without Use (#@8A2>5=85 
7=0G5=8O =58A?>;L7C5<>9 ?5@5<5==>9) ✓ ✓ ✓ 

CWE-570 
Expression is Always False (�K@065=85 2A5340 
;>6=>) ✓ ✓ ✓ 

CWE-571 
Expression is Always True (�K@065=85 2A5340 
8AB8==>) ✓ ✓ ✓ 

CWE-591 
Sensitive Data Storage in Improperly Locked 

Memory (!54>AB0B>G=0O 1;>:8@>2:0) ✗ ✗ ✗ 

CWE-690 
Unchecked Return Value (!5?@>25@5==>5 2>7-
2@0I05<>5 7=0G5=85) ✓ ✓ ✓ 

CWE-772 
Missing Release of Resource (!5>A2>1>645==K9 

@5AC@A) ✗ ✓* ✗ 

CWE-776 XML Injection (XXE) ✗ ✗ ✓ 

CWE-835 Infinite Loop (�5A:>=5G=K9 F8:;) ✗ ✓ ✓ 

�ри<еч4=ие. �=0:>< «✓» >B<5G5=K ?>445@68205<K5 :0B53>@88 CO728<>AB59, 0 7=0-
:>< «✗» – =5?>445@68205<K5, 7=0:>< «✓*» – :0B53>@88, B@51CNI85 4>?>;=8B5;L=>9 
=0AB@>9:8 8;8 CAB0=>2:8 ?;038=>2 4;O ?>;=>F5==>9 @01>BK. 

&45?<J4 2. �>MDD8F85=B >1=0@C65=8O CO728<>AB59 

Table 2. Vulnerability detection rate 

�=AB@C<5=B �>;8G5AB2> >1=0@C65==KE 
:0B53>@89 �>MDD8F85=B >1=0@C65=8O 

PHPStan 8 8/18 (44,4%) 

Psalm 15* 15/18 (83,3%) 

Phan 13 13/18 (72,2%) 
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�;O ?@0:B8G5A:>9 >F5=:8 MDD5:-
B82=>AB8 0=0;870B>@>2 1K; 8A?>;L7>-
20= A?5F80;L=> @07@01>B0==K9 B5AB>-
2K9 PHP-?@>5:B, A>45@60I89 :>4 A 87-
25AB=K<8 CO728<>ABO<8 [11]. #@>5:B 
A>AB>8B 87 22 D09;>2, 2 :>B>@K5 1K;> 
?@54=0<5@5==> 2=54@5=> 75 CO728<>-
AB59 @07;8G=KE B8?>2, A>>B25BAB2CN-
I8E @0AA<>B@5==K< @0=55 :0B53>@8O< 
CWE. &0:>9 ?>4E>4 ?>72>;8; A>740BL 

A@54C 4;O >1J5:B82=>3> A@02=5=8O 2>7-
<>6=>AB59. 

!0 >A=>25 0=0;870 MB>3> =01>@0 1K-
;0 A>AB02;5=0 45B0;L=0O AB0B8AB8:8 4;O 
:064>3> 8=AB@C<5=B0. � B01;8F0E 3–5 

?@54AB02;5= ?>;=K9 ?5@5G5=L 2A5E B8-
?>2 ?@54C?@5645=89 [12], A35=5@8@>-
20==KE ?@8 0=0;875 B5AB>2>3> ?@>5:B0, 
GB> ?>72>;O5B >F5=8BL E0@0:B5@ 8 A?5-
F8D8:C >1=0@C68205<KE 45D5:B>2 [13]. 

&45?<J4 3. �5B0;L=0O AB0B8AB8:0 ?@54C?@5645=89 PHPStan 

Table 3. Detailed statistics of PHPStan warnings 

�>;. "?8A0=85 ?@54C?@5645=8O �45=B8D8:0B>@ 
8 Unreachable statement - code above always terminates. deadCode.unreachable 

4 Method should return ... but returns ... return.type 

4 Offset ... does not exist on ... offsetAccess.notFound 

3 Comparison operation ">=" between ... is always true. greaterOrEqual.alwaysTrue 

3 Call to method ... on a separate line has no effect. method.resultUnused 

2 Result of && is always false. booleanAnd.alwaysFalse 

2 Result of || is always true. booleanOr.alwaysTrue 

2 Parameter ... of method ... expects ..., ... given. argument.type 

2 
Variable ... on left side of ?? always exists and is not 

nullable. 
nullCoalesce.variable 

2 Variable ... might not be defined. variable.undefined 

2 Call to function ... with ... will always evaluate to true. function.alreadyNarrowedType 

2 Variable ... in empty() always exists and is not falsy. empty.variable 

2 
Strict comparison using !== between ... will always 

evaluate to true. 
notIdentical.alwaysTrue 

2 
Comparison operation "<" between NEVER and ... re-

sults in an error. 
smaller.invalid 

1 Method ... is unused. method.unused 

1 Path in include() ... is not a file or it does not exist. include.fileNotFound 

1 While loop condition is always true. while.alwaysTrue 

1 Cannot call method ... on null. method.nonObject 

1 Comparison operation "<" between ... is always false. smaller.alwaysFalse 

1 
Comparison operation ">" between NEVER and ... re-

sults in an error. 
greater.invalid 

1 
Comparison operation "==" between NEVER and ... 

results in an error. 
equal.invalid 

1 Comparison operation ">" between ... is always false. greater.alwaysFalse 
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&45?<J4 4. �5B0;L=0O AB0B8AB8:0 ?@54C?@5645=89 Psalm 

Table 4. Detailed statistics of Psalm warnings 

�>;. "?8A0=85 ?@54C?@5645=8O �45=B8D8:0B>@ 
10 Condition is always true or false RedundantCondition 

8 Type for variable is never of type TypeDoesNotContainType 

4 The declared return type is incorrect InvalidReturnType 

4 The inferred type does not match the declared return type InvalidReturnStatement 

2 Argument expects string, but int provided InvalidScalarArgument 

2 Cannot access value on empty array variable EmptyArrayAccess 

2 Possibly undefined variable PossiblyUndefinedVariable 

2 Type for variable does not contain null TypeDoesNotContainNull 

2 Cannot access array value on null variable NullArrayAccess 

1 Unsafe shell_exec ForbiddenCode 

1 Cannot find file to include MissingFile 

1 Cannot call method on null value NullReference 

1 Cannot get property on null variable NullPropertyFetch 

&45?<J4 5. �5B0;L=0O AB0B8AB8:0 ?@54C?@5645=89 Phan 

Table 5. Detailed statistics of Phan warnings 

�>;. "?8A0=85 ?@54C?@5645=8O �45=B8D8:0B>@ 

4 
Method has no return type and will 

inconsistently return or not return 
PhanPluginInconsistentReturnMethod 

3 
Returning type does not match de-

clared return type 
PhanTypeMismatchReturn 

2 
Suspicious array access to variable of 

type null 
PhanTypeArraySuspiciousNull 

2 
Argument type does not match the de-

clared parameter type 
PhanTypeMismatchArgument 

2 Invalid offset of array type array{} PhanTypeInvalidDimOffset 

2 Variable is possibly undeclared PhanPossiblyUndeclaredVariable 

2 Call to deprecated function PhanDeprecatedFunctionInternal 

1 Missing required file PhanMissingRequireFile 

1 Unreachable statement detected PhanPluginUnreachableCode 

1 Call to method on non-class type null PhanNonClassMethodCall 

1 
Returning type does not match de-

clared return type (probably real) 
PhanTypeMismatchReturnProbablyReal 

 

�;O A@02=8B5;L=>9 >F5=:8 ?@>87-
2>48B5;L=>AB8 8=AB@C<5=B>2 1K; @07-

@01>B0= PHP-A:@8?B, >ACI5AB2;ONI89 
70<5@ 2@5<5=8 2K?>;=5=8O (@8A. 3) 8 
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?>B@51;5=8O ?0<OB8 (@8A. 4) ?@8 845=-
B8G=KE CA;>28OE [14]. �;O ?>2KH5=8O 
4>AB>25@=>AB8 @57C;LB0B>2 :064K9 
0=0;870B>@ 70?CA:0;AO 10 @07, ?>A;5 G5-

3> 1K;8 2KG8A;5=K A@54=85 7=0G5=8O 
<5B@8: [15]. %:@8?B 02B><0B8G5A:8 70-
?CA:0; :064K9 0=0;870B>@ 8 D8:A8@>-
20; <5B@8:8 ?@>872>48B5;L=>AB8. 

 
$<E. 3. %@02=5=85 2@5<5=8 2K?>;=5=8O 8=AB@C<5=B>2 AB0B8G5A:>3> 0=0;870 

Fig. 3. Comparison of execution time of static analysis tools 

 
$<E. 4. %@02=5=85 ?>:070B5;O ?>B@51;5=8O ?0<OB8 8=AB@C<5=B>2 AB0B8G5A:>3> 0=0;870 

Fig. 4. Comparison of memory consumption of static analysis tools 

%@02=8B5;L=K9 0=0;87 8=AB@C<5=-
B>2 AB0B8G5A:>3> 0=0;870 PHP-:>40 [16] 
?>72>;8; 2KO28BL @07;8G8O 2 8E 2>7-

<>6=>ABOE >1=0@C65=8O CO728<>AB59 8 
?@>872>48B5;L=>AB8 (B01;. 6). 
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&45?<J4 6. %@02=5=85 ?@>872>48B5;L=>AB8 8=AB@C<5=B>2 AB0B8G5A:>3> 0=0;870 (A@54=85 7=0G5=8O  
                    70 10 70?CA:>2) 

Table 6. Performance comparison of static analysis tools (average values over 10 runs) 

�=AB@C<5=B �@5<O 0=0;870, A 
�A?>;L7>20=85 
?0<OB8, MB 

�>;8G5AB2>  
D09;>2 

�>;8G5AB2>  
?@>1;5< 

PHPStan 0,89 ± 0,07 0,021 ± 0,002 22 48 

Psalm 0,39 ± 0,02 0,031 ± 0,001 22 40 

Phan 0,35 ± 0,02 0,011 ± 0,002 22 21 

 

� G0AB8 >1=0@C65=8O CO728<>AB59 
@57C;LB0BK (A<. B01;. 1) E0@0:B5@87CNB 
2>7<>6=>AB8 8=AB@C<5=B>2 ?> >1=0@C-
65=8N @07;8G=KE :0B53>@89 CO728<>-
AB59 CWE. !081>;LH89 >E20B 45<>=-
AB@8@C5B Psalm, :>B>@K9 ?>445@68205B 
15 87 18 :0B53>@89 (83,3%). �>;LHCN 
@>;L 2 MB>< 83@05B taint-0=0;87, ?>72>-
;ONI89 2KO2;OBL B0:85 CO728<>AB8, 
:0: 8=J5:F88 (CWE-78, CWE-89) [17], 

XSS (CWE-79) [18] 8 =54>AB0B>G=0O 70-
I8B0 CG5B=KE 40==KE (CWE-522). 

Phan 70=8<05B 2B>@>5 <5AB> A ?>4-
45@6:>9 13 :0B53>@89 (72,2%), 45<>=-
AB@8@CO A8;L=K5 AB>@>=K 2 >1=0@C65-
=88 A?5F8D8G5A:8E, B0:8E :0: XML-

8=J5:F88 (CWE-776), GB> =5 ?>445@68-
205BAO 4@C38<8 A@54AB20<8. 

PHPStan 45<>=AB@8@C5B =08<5=L-
H89 >E20B CO728<>AB59 – 8 :0B53>@89 
(44,4%). #@58<CI5AB2> 8=AB@C<5=B0 
70:;NG05BAO 2 0=0;875 B8?>2 8 ;>38G5-
A:8E :>=AB@C:F89, => >= =5 >@85=B8@>-
20= =0 2KO2;5=85 2KA>:>C@>2=52KE 
CO728<>AB59 157>?0A=>AB8 157 8A?>;L-
7>20=8O @0AH8@5=89. 

� G0AB8 >1=0@C65=8O 45D5:B>2 =0 
B5AB>2>< =01>@5 PHPStan 2KO28; 
=081>;LH55 :>;8G5AB2> ?@>1;5< (48), 

?@>O282 A51O :0: MDD5:B82=>5 @5H5=85 
4;O >1=0@C65=8O ;>38G5A:8E =5A>>B-
25BAB289, =54>AB868<>3> :>40 [19] 8 
=0@CH5=89 B8?870F88. Psalm >1=0@C-
68; 40 ?@>1;5<, >A=>2=0O G0ABL :>B>-
@KE A2O70=0 A 871KB>G=K<8 CA;>28O<8, 
=5A>>B25BAB28O<8 B8?>2 8 ?>B5=F80;L-
=> >?0A=K<8 >?5@0F8O<8 4>ABC?0 : 
40==K<. Phan >1=0@C68; 21 ?@>1;5<C, 
1>;LH0O G0ABL :>B>@KE A2O70=0 A A>3;0-
A>20==>ABLN 2>72@0I05<KE B8?>2 8 8A-
?>;L7>20=85< CAB0@52H8E :>=AB@C:F89. 

#@8 >F5=:5 ?@>872>48B5;L=>AB8 
=081>;55 1KAB@K< 8=AB@C<5=B>< >:0-
70;AO Phan (0,35 ± 0,02 A), B>340 :0: 
PHPStan ?>:070; =081>;LH55 2@5<O 
0=0;870 (0,89 ± 0,07 A). #> ?>B@51;5=8N 
?0<OB8 2A5 8=AB@C<5=BK ?@>45<>=-
AB@8@>20;8 AE>685 =87:85 ?>:070B5;8, 
>4=0:> Phan 8 PHPStan 8A?>;L7>20;8 
<8=8<0;L=K9 >1J5< ?0<OB8 (0,011 ± 
± 0,002 MB 8 0,021 ± 0,002 MB A>>B25B-
AB25==>). 

�=0;87 ?>:070;, GB> =8 >4=> A@54-
AB2> =5 ?>:@K205B 2A5 :0B53>@88 CO728-
<>AB59, GB> ?>4B25@6405B F5;5A>>1@07-
=>ABL 8E :><18=8@>20==>3> 8A?>;L7>-
20=8O [20] 2 ?@>F5AA5 @07@01>B:8 4;O 
4>AB865=8O <0:A8<0;L=>3> >E20B0 ?@>-
25@>: 157>?0A=>AB8. 
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#@>254ё==>5 A@02=8B5;L=>5 8A-
A;54>20=85 8=AB@C<5=B>2 AB0B8G5A:>-
3> 0=0;870 PHP-:>40 ?>:070;>, GB> 
PHPStan, Psalm 8 Phan 45<>=AB@8@CNB 
@07=CN MDD5:B82=>ABL ?@8 0=0;875 
:>4>2>9 107K. Psalm ?@>45<>=AB@8@>-
20; =08;CGH85 @57C;LB0BK 2 ?>8A:5 
CO728<>AB59 157>?0A=>AB8. �AB@>5=-
=K9 taint-0=0;87 MDD5:B82=> 2KO2;O5B 
@8A:8 8=J5:F89 8 <56A09B>2>3> 
A:@8?B8=30, GB> 206=> 4;O 251-

?@8;>65=89, @01>B0NI8E A ?>;L7>20-
B5;LA:8<8 40==K<8. Phan ?>:070; A51O 
:0: =081>;55 A10;0=A8@>20==>5 @5H5-
=85. "= A>G5B05B E>@>H55 ?>:@KB85 
:0B53>@89 CO728<>AB59 A 2KA>:>9 ?@>-
872>48B5;L=>ABLN, GB> 45;05B 53> >?-
B8<0;L=K< 4;O 5654=52=>3> 8A?>;L7>-

20=8O 2 ?@>F5AA5 @07@01>B:8. PHPStan 
?>:070; ;CGH85 @57C;LB0BK 2 >1=0@C-
65=88 ;>38G5A:8E >H81>: 8 45D5:B>2 
:>40, B0:8E :0: =54>AB868<K9 :>4 8 
?@>1;5<K A B8?0<8 40==KE. �<55B 
AB@>3CN A8AB5<C B8?>2 8 A?>A>15= 2K-
O2;OBL 871KB>G=K5 ?@>25@:8, GB> 45;0-
5B 53> ?@54?>GB8B5;L=K< @5H5=85< 
4;O ?>445@60=8O G8B05<>AB8 :>40. 

!0 ?@0:B8:5 >?B8<0;L=K< ?>4E>-
4>< AB0=>28BAO :><18=8@>20=85 MB8E 
8=AB@C<5=B>2. !0?@8<5@, <>6=> 8A-
?>;L7>20BL Phan 4;O 5654=52=KE ?@>-
25@>:, Psalm – 4;O 0C48B0 157>?0A=>AB8, 
PHPStan – 4;O 3;C1>:>3> 0=0;870 ;>38-
:8 8 @5D0:B>@8=30. &0:>9 :><?;5:A=K9 
?>4E>4 ?>72>;O5B 2KO28BL <0:A8<0;L-
=>5 :>;8G5AB2> ?@>1;5< =0 @07=KE 
C@>2=OE :>4>2>9 107K. 
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