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Abstract. Substitution boxes, commonly known as S-boxes, are one of the most important
nonlinear components of modern symmetric-key block encryption algorithms. Their main
task is to introduce confusion and nonlinear transformation into the encryption process so
that the relationship between plaintext, ciphertext, and secret key becomes difficult to
analyze. In Feistel networks and substitution—permutation networks, the S-box plays a central
role in strengthening the resistance of a cipher against linear, differential, and algebraic
cryptanalysis. This paper presents an algorithm for generating cryptographically strong 8%8
S-boxes using trigonometric transformation. The proposed approach is based on nonlinear
numerical behavior produced by trigonometric functions and parameter-controlled
transformations. By selecting different values of the control parameters, a large number of
candidate S-boxes can be generated. These candidates are then evaluated according to
standard cryptographic criteria, including nonlinearity, Strict Avalanche Criterion,
Differential Probability, Linear Approximation Probability, and Fixed Point Analysis. The
experimental results show that the generated S-box achieves a minimum nonlinearity of 100,
a maximum nonlinearity of 112, and an average nonlinearity of 105.5. In addition, the
proposed S-box obtains a SAC value of 0.4922, a DP value of 10/256, a LAP value 0f 0.1328,
and zero fixed points. These results indicate that trigonometric transformations can be used
as a promising mathematical tool for constructing substitution boxes for block cipher
algorithms.

Keywords: block cipher, S-box, cryptography, nonlinear transformation, trigonometric
function, nonlinearity, SAC, differential cryptanalysis, linear cryptanalysis.

1 INTRODUCTION

The development of modern information and communication technologies has significantly increased
the need for reliable cryptographic protection mechanisms. Today, sensitive data is transmitted through
open and heterogeneous networks in banking systems, e-government platforms, military communication,
cloud computing, healthcare systems, and Internet of Things applications. In such environments,
cryptographic algorithms are required to ensure confidentiality, integrity, and resistance against
unauthorized analysis. Symmetric-key block ciphers remain one of the most widely used cryptographic
mechanisms because of their efficiency, compactness, and applicability in both software and hardware
environments [1, 2].

A symmetric-key block cipher transforms fixed-size plaintext blocks into ciphertext blocks using a
secret key. Most modern block ciphers use a repeated round structure, where each round combines nonlinear
substitution, linear diffusion, and key addition operations. In such constructions, the substitution box, or S-
box, is usually the main nonlinear component. It is responsible for creating confusion in the sense of
Shannon’s cryptographic principles and helps reduce the statistical relationship between input and output
data [1, 2].

An S-box is commonly represented as a mapping from an input vector space to an output vector space.
In the case of an 8x8 S-box, the input and output are both 8-bit values. Therefore, the S-box can be
interpreted as a permutation of integers from 0 to 255. If such a permutation is poorly designed, it may
create exploitable weaknesses, including strong linear correlations, high-probability differential transitions,
fixed points, and algebraic regularities. These weaknesses may be used by attackers to reduce the
complexity of cryptanalysis [3, 12, 13].

The security of a cryptographic S-box is usually assessed using several mathematical and statistical
criteria. Among the most important criteria are nonlinearity, differential probability, linear approximation
probability, Strict Avalanche Criterion, and fixed point analysis. High nonlinearity is required to resist
linear cryptanalysis, while low differential probability is necessary to resist differential cryptanalysis [12],
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[13]. In addition, the Strict Avalanche Criterion measures whether a small change in the input causes a
sufficiently large and unpredictable change in the output [12].

Traditional S-box construction methods are often based on algebraic structures, finite fields, Boolean
functions, modular transformations, or manually designed permutations. For example, many well-known
block ciphers use S-boxes constructed through carefully selected mathematical mappings. However, in
recent years, the demand for dynamic, key-dependent, and algorithmically generated S-boxes has increased.
This has motivated researchers to study alternative construction methods based on chaotic systems, genetic
algorithms, reinforcement learning, neural networks, modular transformations, and trigonometric functions
[4-11].

Among these methods, trigonometric transformation is an interesting direction because trigonometric
functions naturally exhibit nonlinear, periodic, and parameter-sensitive behavior. These properties can be
used to generate complex numerical sequences, which can then be converted into substitution tables. Zahid
et al. proposed an efficient dynamic S-box generation method based on linear trigonometric transformation
and demonstrated that such functions can be useful in cryptographic substitution design [8]. The present
paper develops this idea and presents a trigonometric-transformation-based algorithm for generating 8x8
S-boxes.

The main purpose of this study is to construct an S-box generation algorithm that can produce bijective
substitution tables with acceptable cryptographic characteristics. The proposed method randomly selects
control parameters, generates candidate values using a trigonometric transformation, removes repeated
values, forms a 256-element permutation, and evaluates the resulting S-box according to standard security
criteria. If the generated S-box does not satisfy the required conditions, the algorithm repeats the generation
process with new parameter values.

The remainder of the paper is organized as follows. Section II discusses related works and existing S-
box construction methods. Section III explains the role of S-boxes in block cipher security. Section IV
describes the use of trigonometric transformation in S-box generation. Section V presents the proposed
algorithm. Section VI provides the mathematical evaluation criteria. Section VII discusses the experimental
results. Section VIII analyzes the security implications of the obtained results. Finally, Section IX concludes
the paper and outlines future research directions.

2 RELATED WORK

The construction of cryptographically strong S-boxes has been an active research problem for several
decades. Since the introduction of classical block cipher structures, researchers have emphasized that the
nonlinear layer is essential for resisting cryptanalytic attacks. Feistel, Notz, and Smith introduced important
cryptographic techniques for machine-to-machine data communication, where substitution and permutation
operations played an important role in secure transformation design [1]. Later, substitution—permutation
networks became a fundamental model for constructing block ciphers with repeated nonlinear and linear
layers [2].

Differential and linear cryptanalysis are among the most important attacks considered in S-box design.
Differential cryptanalysis studies how input differences propagate through nonlinear components, while
linear cryptanalysis searches for linear approximations between input, output, and key bits [12, 13].
Therefore, a secure S-box must be designed in such a way that no input difference produces an output
difference with high probability and no linear approximation holds with significant bias.

Zhang and Pasalic proposed highly nonlinear balanced S-boxes with good differential properties,
showing that nonlinearity and differential behavior should be considered jointly during S-box construction.
Their work demonstrated that obtaining strong S-boxes requires a careful balance between algebraic,
nonlinear, and differential characteristics [4].

Chaos-based methods have also been widely used for S-box design. Wang et al. proposed a method for
designing S-boxes using chaotic maps and genetic algorithms, combining the unpredictability of chaotic
systems with the search capability of evolutionary computation [5]. Later, Wang et al. introduced a genetic
algorithm for constructing bijective substitution boxes with high nonlinearity, demonstrating that
evolutionary algorithms can effectively search the large permutation space of 8x8 S-boxes [6].

Zhu et al. proposed an S-box generation method based on a combined chaotic system and advanced
design strategy [7]. Their results showed that chaotic systems can generate candidate permutations with
strong cryptographic properties when combined with suitable selection and optimization procedures [7].
Similarly, Jakimoski and Kocarev investigated the relationship between chaos and cryptography, including
block encryption ciphers based on chaotic maps [11].

Artificial intelligence and machine learning techniques have also been explored for S-box generation.
Kim et al. proposed a reinforcement learning approach for generating cryptographic S-boxes, showing that
learning-based methods can search for useful transformation sequences in S-box construction [9]. Ahmad
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and Malik proposed a chaotic neural-network-based method for designing cryptographic substitution boxes,
demonstrating another direction where artificial intelligence and nonlinear dynamical systems can be
applied to S-box design [10].

In addition to chaos and learning-based approaches, trigonometric functions have been used for
dynamic S-box construction. Zahid et al. proposed an efficient dynamic S-box generation method using
linear trigonometric transformation for security applications [8]. Their work showed that trigonometric
functions may provide a flexible and efficient basis for generating nonlinear substitution boxes [8]. The
present study follows this research direction and proposes a modified trigonometric-transformation-based
algorithm for generating 8x8 S-boxes with measurable cryptographic properties.

3 ROLE OF S-BOXES IN BLOCK CIPHER SECURITY

An S-box is a nonlinear transformation that maps input bits to output bits. In an 8x8 S-box, the mapping
can be represented as:

S:FY > TS,
Equivalently, it can be written as a permutation of the set:
{0,1,2,...,255}.

For many block cipher designs, the S-box must be bijective. Bijectivity means that each input value
has a unique output value and every output value appears exactly once. This property is important because
it guarantees reversibility, which is required in decryption procedures of many symmetric-key block ciphers
[2].

The S-box is primarily responsible for nonlinearity. If the S-box behaves like a linear or affine
mapping, the entire cipher may become vulnerable to linear approximation attacks. Linear cryptanalysis
attempts to approximate nonlinear transformations using linear expressions with probabilities different
from one half. Therefore, an S-box must have high nonlinearity so that its output bits cannot be
approximated by affine Boolean functions with high accuracy [13].

Another important property is resistance to differential cryptanalysis. Differential cryptanalysis
examines how differences in input pairs influence differences in output pairs. If an S-box has certain input-
output difference pairs with high probability, then an attacker may exploit these transitions to recover
information about the secret key [12]. For this reason, an S-box should have low differential probability
and good differential uniformity [4, 12].

The Strict Avalanche Criterion is also essential for S-box evaluation. According to this criterion,
changing one input bit should change each output bit with probability close to 0.5. Webster and Tavares
introduced this concept as an important design principle for cryptographic transformations [12]. If an S-
box satisfies the avalanche property, then small input modifications produce large and unpredictable output
changes.

Fixed points are another structural issue in S-box design. A fixed point occurs when S(x)=x. Such
points are generally undesirable because they mean that some input values remain unchanged after
substitution. In certain cipher structures, fixed points may create exploitable regularities. Therefore, a strong
S-box should preferably have no fixed points or only a very small number of them.

Thus, the cryptographic quality of an S-box cannot be measured using only one criterion. A reliable S-
box should simultaneously provide high nonlinearity, low differential probability, low linear approximation
probability, good avalanche behavior, bijectivity, and minimal structural weaknesses [4, 6, 7, 12, 13].

4 TRIGONOMETRIC TRANSFORMATION FOR S-BOX GENERATION

Trigonometric functions are widely used in mathematics, physics, engineering, and signal processing
because of their nonlinear and periodic properties. These functions can generate complex numerical patterns
that are sensitive to parameter variations. In cryptography, such behavior is useful because parameter
sensitivity and nonlinear output distribution may help construct unpredictable substitution mappings [8].

The proposed method uses a trigonometric transformation controlled by several parameters. These
parameters influence the generated numerical sequence and allow the construction of many different
candidate S-boxes. In general, the transformation may be represented as:

F(i)=G(4,B,C,x,y.i),
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where i is the input index, and 4, B, C, x, and y are control parameters. The function G includes
trigonometric operations and produces numerical values that are later converted into integer values in the
interval [0,255]. This idea is related to the trigonometric S-box generation approach proposed in [8].

The main advantage of this approach is the large solution space. By changing the parameters 4, B, C,
x, and y, many different numerical sequences can be produced. These sequences can then be processed to
form candidate S-boxes. Since an 8x8 S-box must contain 256 distinct values, duplicate values must be
removed during the construction process.

The use of trigonometric transformation provides several advantages. First, the transformation is
nonlinear by nature. Second, it is sensitive to parameter changes. Third, it can generate a large number of
candidate substitution tables. Fourth, it can be adapted for dynamic or key-dependent S-box generation.
These properties make trigonometric transformations suitable for experimental cryptographic design [8].

However, trigonometric transformation alone does not guarantee cryptographic strength. A generated
S-box must always be evaluated using formal criteria. Therefore, the proposed algorithm includes a testing
phase in which nonlinearity, SAC, DP, LAP, and fixed point properties are computed. Only S-boxes
satisfying the required conditions are accepted as valid outputs.

The proposed algorithm is designed to generate an 8x8 S-box using nonlinear trigonometric
transformation. The algorithm is inspired by the dynamic S-box generation approach based on linear
trigonometric transformation [8], but it introduces an additional value-combination and filtering procedure
to obtain a complete 256-element bijective substitution table.

The generation process starts with random parameter selection. The values 4, C, x, y;, and y; are
selected from predefined intervals. These parameters are then used in the trigonometric transformation
function to generate two temporary values. The XOR operation is applied to these two values in order to
obtain a new candidate value. The use of XOR helps combine two independently generated values and
contributes to additional variation in the candidate sequence.

The generated value is then checked against the current output array d. If the value is already present
in the array, it is rejected and the algorithm returns to the parameter selection step. If the value is not present,
it is inserted into the array. This process continues until the array contains 256 unique elements. At that
point, the array represents a bijective 8x8 S-box.

After constructing the candidate S-box, its nonlinearity is computed. If the nonlinearity does not satisfy
the required threshold, the S-box is rejected and the generation process is restarted. If the nonlinearity is
acceptable, the S-box is further evaluated according to SAC, DP, LAP, and fixed point analysis.

Table 1. The S-box generated using the proposed method

199 202 194 250 206 192 4 54 177 213 112 129 30 113 62 28
151 231 227 139 207 103 93 48 63 246 43 6 72 44 116 195
41 203 237 168 122 234 133 178 185 33 248 109 21 163 128 66
215 146 217 27 229 188 13 31 169 121 187 35 102 125 183 179
14 236 160 147 99 38 50 46 1 238 165 233 252 255 105 90
127 1 118 = 70 | 152 68 19 64 53 201 71 170 230 | 243 100 232 25
247 235 5 155 58 79 104 76 144 143 52 108 69 244 115 119
148 167 171 173 8 77 189 36 | 84 | 251 0 222 176 225 138 51
159 124 80 221 220 98 34 22 150 130 253 164 23 3 11 209
10 191 137 223 60 132 141 15 172 193 88 74
241 123 131 216 180 239 32 211 42 97 135 242 83 196 214 197

9 24 7 249 254 226 117 65 210 29 200 182 | 55 78 134 101
208 126 89 218 140 91 153 81 26 18 175 204 20 120 49 245
16 142 47 114 198 110 111 95 149 &5 2 181 | 56 | 205 212 57
86 12 39 92 190 145 107 82 40 87 184 136 161 224 186 240
106 162 17 59 174 166 67 9 219 154 94 73 | 45 37 156 158
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The proposed algorithm can be described as follows:

Step 1. Parameter selection - Randomly select the values of 4, C, x, y;, and y, from the predefined
intervals;

Step 2. Trigonometric value generation - Use the selected parameters in the trigonometric
transformation function to generate two temporary S-box values;

Step 3. XOR combination - Apply the XOR operation to the two generated values and obtain a new
candidate value;

Step 4. Duplicate checking - Check whether the candidate value already exists in the array d. If it
exists, return to Step 1. If it does not exist, add the value to the array;
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Step 5. Completion of permutation - Repeat Steps 1-4 until the array ddd contains exactly 256 unique
values;

Step 6. Nonlinearity testing - Compute the nonlinearity of the generated S-box. If the obtained value
does not satisfy the cryptographic requirement, reject the candidate S-box and restart the generation
process;

Step 7. Additional cryptographic evaluation - Evaluate the accepted S-box using SAC, DP, LAP,
and fixed point analysis;

Step 8. Final output - If the S-box satisfies the required evaluation criteria, output it as the final
substitution table.

This algorithm is suitable for generating both static and dynamic S-boxes. In static use, the algorithm
is executed once and the resulting S-box is stored as a fixed substitution table. In dynamic use, the
parameters may be derived from a secret key, round number, nonce, or initialization vector, allowing the
S-box to change during encryption. The decimal values of the S-box generated using the proposed algorithm
are presented in Table 1.

S EXPERIMENTAL RESULTS AND DISCUSSION

The proposed trigonometric-transformation-based algorithm was implemented and tested for the
generation of an 8x8 S-box. The obtained S-box was evaluated using nonlinearity, SAC, DP, LAP, and
fixed point analysis. The results were also compared with several previously published S-boxes [6, 7], [10,
11]. The nonlinearity values of the eight coordinate Boolean functions of the proposed S-box are shown in
Table 2.

Table 2. Nonlinearity values of the proposed S-box
Boolean function 1 p) 3 4 5 6 7 | 8
Nonlinearity 106 104 104 104 100 110 104 112

As shown in Table I, the proposed S-box achieves a maximum nonlinearity of 112 and an average
nonlinearity of 105.5. These values demonstrate that the generated S-box has a nonlinear structure and can
reduce the effectiveness of linear approximation attacks [13]. Table 3 compares the nonlinearity values of
the proposed S-box with several existing S-boxes reported in previous studies [6, 7, 10, 11].

Table 3. Comparison of nonlinearity scores of several 8x8 S-boxes

S-box f1 2 3 4 S f6 7 8
Proposed 106 104 104 104 100 110 104 112
In [6] 108 108 108 108 108 108 108 108
In [7] 108 108 106 102 108 102 108 104
In [10] 108 106 108 106 104 106 104 106
In [11] 98 100 100 104 104 106 106 108

The comparison shows that the proposed S-box has competitive nonlinearity values. Although some
existing S-boxes, especially the S-box reported in [6], have more uniform nonlinearity, the proposed S-box
reaches a maximum value of 112, which is an important positive result. Table 4 presents the minimum,
maximum, and average nonlinearity values.

Table 4. Comparison of minimum, maximum, and mean nonlinearity

S-box Minimum Maximum Mean
Proposed 100 112 105.5
In [6] 108 108 108
In [7] 102 108 105
In [10] 104 108 106
In [11] 98 108 103

From Table 4, it can be observed that the proposed S-box has a better maximum nonlinearity value
than the compared S-boxes. However, its minimum value is lower than that of some optimized
constructions. This means that future improvement should focus on increasing the minimum coordinate-
function nonlinearity. The comparison of SAC, DP, LAP, and FPA values is presented in Table 5.

The SAC value of the proposed S-box is 0.4922, which is close to the ideal value of 0.5 [12]. This
indicates that the proposed S-box provides good avalanche behavior. The DP value is 10/256, which is
comparable with the results reported in [6, 7], and [10]. The LAP value is 0.1328, which is close to the
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result in [10], but higher than the value reported in [7]. The fixed point value is zero, which means that the
proposed S-box does not contain fixed points.

Table 5. Comparison of SAC, DP, LAP, and FPA values

S-box SAC DP LAP
Proposed 0.4922 10/256 0.1328 0
In [6] 0.5781 10/256 0.1416 1
In [7] 0.5019 10/256 0.0629 0
In [10] 0.4987 10/256 0.1316 0
In [11] 0.4972 12/256 0.1181 0

The experimental results show that the proposed trigonometric-transformation-based algorithm can
generate S-boxes with acceptable cryptographic properties. The obtained S-box has good avalanche
behavior, no fixed points, and a competitive average nonlinearity value. These properties are important for
resisting linear and differential cryptanalysis [12, 13].

The maximum nonlinearity value of 112 is a strong result for one of the coordinate Boolean functions.
However, the minimum nonlinearity value of 100 indicates that the S-box is not fully optimized. In
cryptographic design, the weakest coordinate function may influence the overall security of the S-box.
Therefore, increasing the minimum nonlinearity should be one of the main goals of future research.

The DP value of 10/256 shows moderate resistance against differential cryptanalysis. Although this
value is comparable with several existing S-boxes in the comparison table [6, 7, 10], it is still higher than
the best-known highly optimized 8x8 S-boxes. Therefore, the trigonometric generation method may be
combined with optimization algorithms such as genetic algorithms, hill climbing, simulated annealing, or
reinforcement learning to reduce the differential probability [6, 9].

The LAP value of 0.1328 also suggests that the proposed method can be improved further. Since linear
approximation probability is directly related to linear cryptanalysis, reducing the maximum linear bias is
important for strengthening the proposed S-box [13]. A possible improvement is to apply affine
transformations or local permutation modifications after the initial trigonometric construction.

One important advantage of the proposed algorithm is its flexibility. The parameter-controlled nature
of the trigonometric function allows the generation of many different S-box candidates. This makes the
method suitable for dynamic or key-dependent S-box construction. Dynamic S-boxes may be useful in
block ciphers where the substitution layer changes according to secret key material or round-dependent
parameters [8].

Another advantage is that the algorithm is relatively simple to implement. It does not require complex
finite-field arithmetic or sophisticated algebraic structures. Instead, it relies on parameter selection,
trigonometric computation, XOR combination, duplicate elimination, and cryptographic filtering. This
simplicity makes the method suitable for experimental cryptographic research and educational purposes.

Nevertheless, the method has some limitations. First, because the algorithm depends on random
parameter selection, it may require many iterations to obtain a strong S-box. Second, the current analysis
considers only several basic cryptographic criteria. Additional metrics such as algebraic degree, algebraic
immunity, transparency order, boomerang uniformity, and autocorrelation should be included in future
studies. Third, the generated S-box should be tested inside a complete block cipher structure to determine
its practical influence on encryption security.

The proposed trigonometric-transformation-based method has several advantages. First, it provides a
large solution space because the control parameters can be varied over wide intervals. This increases the
number of possible candidate S-boxes and allows the selection of strong variants through repeated testing
[8].

Second, the method is nonlinear by construction. Since trigonometric functions naturally produce
nonlinear numerical behavior, they can be used to generate complex substitution patterns. This property is
important for reducing linear dependencies between input and output bits [13].

Third, the proposed method is suitable for dynamic S-box generation. If the parameters are derived
from a secret key, initialization vector, nonce, or round number, the S-box can be changed dynamically
during encryption. Such an approach may increase uncertainty for an attacker and make cryptanalysis more
difficult [8].

Fourth, the algorithm can be combined with other optimization techniques. For example, genetic
algorithms have been successfully applied to construct bijective S-boxes with high nonlinearity [6].
Reinforcement learning has also been used to generate cryptographic S-boxes [9]. Therefore, the proposed
trigonometric method can serve as an initial generation mechanism, while optimization algorithms can be
used to improve the generated candidates.

At the same time, several limitations must be considered. The current S-box has a minimum
nonlinearity of 100, which is lower than that of some optimized S-boxes [6, 10]. The DP value of 10/256
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is acceptable but not optimal. The LAP value of 0.1328 also leaves room for improvement. Therefore,
future work should focus on improving the weakest cryptographic indicators while preserving the favorable
properties of the proposed method.

6 CONCLUSION

This paper presented an algorithm for generating cryptographically strong 8x8 S-boxes using
trigonometric transformation. The proposed method uses parameter-controlled nonlinear trigonometric
functions to generate candidate substitution values. The XOR operation is applied to combine generated
values, and duplicate checking is used to form a complete 256-element bijective S-box.

The generated S-box was evaluated according to standard cryptographic criteria, including
nonlinearity, Strict Avalanche Criterion, Differential Probability, Linear Approximation Probability, and
Fixed Point Analysis. The obtained results show that the proposed S-box has a minimum nonlinearity of
100, a maximum nonlinearity of 112, and an average nonlinearity of 105.5. The SAC value is 0.4922, which
is close to the ideal value of 0.5. The DP value is 10/256, the LAP value is 0.1328, and the number of fixed
points is zero.

The results demonstrate that trigonometric transformation can be used as a promising mathematical
basis for S-box construction. Although the proposed S-box does not outperform the strongest optimized S-
boxes in all metrics, it provides acceptable cryptographic properties and offers a flexible framework for
generating many candidate S-boxes.

Future research should focus on improving the minimum nonlinearity, reducing differential probability
and linear approximation probability, and integrating the proposed method with optimization techniques
such as genetic algorithms, reinforcement learning, or local search. In addition, the generated S-boxes
should be tested inside complete block cipher structures to evaluate their practical cryptographic
effectiveness.
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AJITOPUTM I'EHEPAILIUU S-BJIOKA C UCITIOJIb30OBAHUEM
TPUTOHOMETPUUYECKOH ® YHKIIUU

A6oypaszzoxoe JK.P.!

! TamkenTckuit MexTyHapoaHblii yausepeuteT, TamkeHT, Y36ekucTan

AHHOTanms1. S-0JIOKH, TAK)Ke N3BECTHBIE KaK TaOJIUIIBI [TOJJICTAHOBOK, SIBJISIFOTCSI OJTHUMH U3
HanOoliee BaXXKHBIX HEIMHEWHBIX KOMIIOHCHTOB COBPEMEHHBIX OJIOYHBIX aITOPHTMOB
mu(ppoBaHUs C CHMMETPUYHBIM KIIIOYOM. VX OCHOBHAs 3aJaya 3aKJII04acTcsl BO BHECEHHU
CBOWCTBA 3alyTHIBaHWA W HEIMHEHHOTO IpeoOpa3oBaHHMA B IIpoIece MU(PPOBAHMUS,
Omaromapst 4eMy B3aWMOCBSI3b MEXIY OTKPBITBIM TEKCTOM, IMU(QPTEKCTOM U CEKPETHBIM
KIIFOYOM CTaHOBHUTCS TPYTHO IMONMAIOMIEHCS KPUMITOAHATUTHYECKOMY HCCIeNoBaHHO. B
cersix deficTens ¥ OACTaHOBOYHO-TIEPECTAHOBOYHBIX CETSIX S-0JI0K BBITIOJIHSET KIIIOUYEBYIO
poNb B TIOBBILIEHHH YCTOWYMBOCTH mmudpa K JuHEelHHOMY, muddepeHnnansHOMy H
anreOpandeckoMy KpunToaHamu3y. B maHHON cTaThe paccMaTpUBaeTCs —alTOPUTM
reHepanuu  Kpunrorpadpuyecku — crokmx  8%8  S-OJOKOB € HUCMOJNB30BaHHEM
TPUTOHOMETPHUYECKOTO IpeodpazoBanms. [IpemaraeMplii moaX0 OCHOBAH HA HETMHEHHOM
YUCIICHHOM IOBEJICHUH TPUTOHOMETPUYCCKUX (QYHKIUN M MapaMETPUUCCKU YIPABISIEMbIX
npeoOpa3oBaHMsX. 3a cueT BhIOOpA pa3IMYHBIX 3HAYCHHH YIPABISIONIMX HapaMeTpoB
BO3MOXKHO (hOPMHpOBAaHUE OOJBIIOTO YHCNIA KaHTUAATHBIX S-01okoB. [lomydeHHBIC
KaHJMJIAThl 3aTeM OIICHUBAIOTCS I10 CTAHIAPTHBIM KPUNTOrPAGHUUCCKUM KPUTEPHUSM,
BKITIOYAst HETUHEWHOCTD, CTPOTHI JTABHHHBIN KpUTEPHiA, TU(PEpEeHIIHATHHYIO BEPOSITHOCTB,
BEPOSITHOCTh ~ JIMHEHHOM  ammpoKCHMMalud M aHaiu3  (UKCHPOBAaHHBIX  TOYEK.
OKcIeprUMeHTabHBIE Pe3ybTaThl IOKA3hIBAIOT, YTO CTEHEPHUPOBAHHBIN S-OIOK JTOCTHUTAET
MUHUMaJIbHONH HenuHerHocty 100, MakcumanbHOW HenuHeilHocTH 112 u  cpeaneit
HenmuaeiHocTH 105,5. Kpome Toro, nmpemnoxenHsiii S-610k nMeet 3Hauenne SAC, paBHOE
0,4922, 3rauenne DP, paBHoe 10/256, 3Hauenune LAP, pasHoe 0,1328, a Takke HEe COOECPIKUAT
(uKcupoBaHHBIX TOYEK. [lomydeHHble pe3yJbTaThl CBUAETEIBCTBYIOT O TOM, 4TO
TPUTOHOMETPUYECKHE MPeoOpa3oBaHUsI MOTYT pPacCMaTPHUBATHCA KaK IEPCIEKTHBHBIN
MaTeMaTU4eCKHid MHCTPYMEHT [UIsi MTOCTPOEHHs TaONHIl MOJICTAHOBOK, NPUMEHSEMBIX B
OJIOYHBIX aIrOpUTMax NIKM(pPOBaAHUS.

KawueBble ciaoBa: Omounbli  1mmdp, S-O0mok, kpuntorpadus, HEIHMHEHHOE

npeoOpa3oBaHKue, TPUTOHOMETpHYecKass (DYHKIUs, HEJIWHEWHOCTb, CTPOTHMH JIABUHHBIN
Kputepwii, TuddepeHIInanTsHBI KPUTITOAHATN3, IMHSWHBIA KPUIITOAHAIIN?.
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