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Аннотация. В данной статье рассматривается комплексный научно­

практический подход к современному аудиопроизводству, объединяющий�

этапы акустического проектирования, фиксации первичного звукового�

сигнала и финального мастеринга. На основе фундаментальных трудов в�

области звукорежиссуры анализируются ключевые физические и�

психоакустические закономерности, такие как распределение мод резонанса�

в замкнутых пространствах, закон обратных квадратов при размещении�

микрофонных систем, а также принципы сохранения микродинамики�

аудиосигнала. Работа демонстрирует неразрывную связь между инженерно­

техническими параметрами тракта и эстетическими характеристиками�

финального фонографического продукта.

Ключевые слова: аудиопроизводство, акустика помещений,�

звукозапись, закон обратных квадратов, мастеринг, дизеринговые шумы, К-�

система, динамический диапазон.
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Abstract. This article examines a comprehensive scientific and practical�

approach to modern audio production, integrating the stages o f acoustic design,�

primary audio signal capture, and final mastering. Based on foundational works in�

sound engineering, key physical and psychoacoustic patterns are analyzed, such as
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the distribution o f resonance room modes in enclosed spaces, the inverse-square law�

in microphone placement, and the principles o f preserving audio signal micro­

dynamics. The work demonstrates the inextricable link between the engineering and�

technical parameters o f the signal path and the aesthetic characteristics o f the final�

phonographic product.

Keywords: audio production, room acoustics, sound recording, inverse-�

square law, mastering, dither noise, K-System, dynamic range.

XI\`^�^[[I^� Zcd_I@`I_a\IdfY\I� @`^dfYZ\]A^Y� fIhI�� f]Ie[c��

�^ed_f�_@]_[Z`[c�� Ih]ZfYq� a[Z[_��� [ZbIdA�c�fA� [Z� fYoH^� �_a_�^fHI��

ZHcfY_H_�� �]^HY`I[_H_�� �_�`I\I�� Ih`ZhIYH_� f_C[Z]I\� _� @f_bIZHcfY_H_t�

XIadZ[_^� \ofIHIHZ�^fY\^[[I�� �I[IC`Z��o�� f@IfIh[I�� HI[Hc`_`I\ZYq� [Z�

�^edc[Z`Id[I�� `o[H^�� Y`^hc^Y� IY� a\cHI`^e_ff^`Z� _� _[e^[^`Z� C]chIHICI�

@I[_�Z[_A� @`I�^ffI\�� @`I_fbIdA�_b� [Z� HZedI�� �YZ@^� f_C[Z]q[ICI� Y`ZHYZ

S � IY� aZ`Ied^[_A� a\cHI\I�� \I][o� \� @`IfY`Z[fY\^� dI� ^j� IHI[�ZY^]q[I��

@IdCIYI\H_� H� d_fY`_hc�__t� sZfYIA�ZA� fYZYqA� @`_a\Z[Z� f_fY^�ZY_a_`I\ZYq�

[Zc�[IS�^YId_�^fH_^�@`_[�_@o��_a]Ie^[[o^�\�H]Zff_�^fH_b�`cHI\IdfY\Zb�@I�

a\cHIaZ@_f_� _� ZHcfY_H^�� _� @`If]^d_Yq� f_[^`C_�� �^edc� @IdCIYI\HI��

@I�^�^[_A�� Y^b[I]IC_^�� �_HfZ�__� a\cHZ� _� @`^�_a_I[[o�� �ZfY^`_[CI�t�

kHYcZ]q[IfYq� dZ[[ICI� _ff]^dI\Z[_A� Ihcf]I\]^[Z� [^IhbId_�IfYq��

@`^IdI]^[_A���@_`_�^fHICI�@IdbIdZ�\�@I]qac�fY`ICICI�[Zc�[ICI�IhIf[I\Z[_A�

Y^b[I]IC_�^fH_b�@`I�^ffI\�\�fYcd_�[I��@`ZHY_H^t

wc[dZ�^[YI�� ]�hI�� @`I�^ff_I[Z]q[I�� `ZhIYo� fI� a\cHI�� A\]A^YfA�

f`^dZ�� \� HIYI`I�� @`I_fbId_Y� aZ@_fq� _]_� f]cbI\I�� �I[_YI`_[Ct� w_a_HZ�

aZH`oYob�@`IfY`Z[fY\�bZ`ZHY^`_ac^YfA�f]Ie[o��@I\^d^[_^��a\cHI\ob�\I][��

f`^d_� HIYI`ob� [Z_hI]^^� d^fY`cHY_\[o�_� \ofYc@Z�Y� HI�[ZY[o^� �Ido� _�

fYIA�_^� \I][ot� v[Y^`�^`^[�_A� @`A�ob� _� IY`Zej[[ob� \I][� \^djY� H�

Ih`ZaI\Z[_�� aI[� �HfY`^�Z]q[ICI� @Id�j�Z� _� aZYcbZ[_A� a\cHI\ICI� dZ\]^[_A�
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IfIh^[[I� [Z� [_aH_b� �ZfYIYZb�� �YI� H`_Y_�^fH_� _fHZeZ^Y� \If@`_AY_^�

�I[IC`Z��o�_[e^[^`I��EA$t()��v#'#�t�&��( $+,))��á�~äFt

X]cbI\I�� Z@@Z`ZY� �^]I\^HZ� ZdZ@Y_`c^YfA� H� @`IfY`Z[fY\^[[o��

bZ`ZHY^`_fY_HZ�� h]ZCIdZ`A� h_[Zc`Z]q[I�c� ���^HYc� _� aZHI[c� @^`\ICI�

\I][I\ICI� �`I[YZt� �Z[[o�� aZHI[� I@`^d^]A^Y�� �YI� ]IHZ]_aZ�_A� _fYI�[_HZ�

a\cHZ�@`I_fbId_Y�@I�@^`\I�c�@`_ho\�^�c�_�@c]qfc��dZe^�^f]_�@If]^dc��_^�

IY`Ze^[_A� _�^�Y� hI]q�c�� Z�@]_Ycdct� �]A� �_[_�_aZ�__� Y^�h`Z]q[ob�

d^�^HYI\� _� I@Y_�_aZ�__� \`^�^[_� `^\^`h^`Z�__� @`_�^[A^YfA� ZHcfY_�^fHZA�

HI``^H�_A�� \H]��Z��ZA� cfYZ[I\Hc� hZfI\ob� ]I\c�^H�� `^aI[ZYI`I\�

�^]q�CI]q�Z� _� d_��caI`I\�� Ih^f@^�_\Z��_b� `Z\[I�^`[I^� `Zff^_\Z[_^�

a\cHI\I�� �[^`C__t� vf@I]qaI\Z[_^� f@^�_Z]_a_`I\Z[[ob� HI[fY`cH�_��� YZH_b�

HZH� �"!#� �',0��� @Ia\I]A^Y� ���^HY_\[I� @IC]I�ZYq� _ahoYI�[c�� �[^`C_�� \�

[_aHI�ZfYIY[I�� f@^HY`^�� fYZh_]_a_`cA� ZHcfY_�^fH_�� IYH]_H� HI�[ZYo� EA$t()�

�v#'#�t�&��( $+,))��á�~äFt�}^`^[If�ZHcfY_�^fH_b�HI]^hZ[_��\��]^HY`_�^fHc��

_��_�`I\c���I`�c�@Id�_[A^YfA�e^fYH_���_a_�^fH_��aZHI[Z���f`^d_�HIYI`ob�

�^[Y`Z]q[I^� �^fYI� aZ[_�Z^Y� aZHI[� Ih`ZY[ob� H\Zd`ZYI\t� �Zf@`IfY`Z[AA� �YIY�

aZHI[� [Z� @`ZHY_Hc� a\cHIaZ@_f_�� _ff]^dI\ZY^]_� �I`�c]_`c�Y� ��@_`_�^fH_^�

@`Z\_]Z��fIC]Zf[I�HIYI`o��@`_�HZedI��cd\I^[__�`ZffYIA[_A�IY�_fYI�[_HZ�dI�

�_H`I�I[Z�c`I\^[q�a\cHI\ICI�dZ\]^[_A�@ZdZ^Y�[Z��^fYq�d^�_h^]�E�(�#��á�~äFt�

vC[I`_`I\Z[_^� �YICI� @`Z\_]Z� \� cf]I\_Ab� _ahoYI�[I�� HI�[ZY[I��

`^\^`h^`Z�__�@`_\Id_Y�H�@IY^`^� `ZahI`�_\IfY_�_����^HYc� cdZ]j[[IfY_�� �YI�

IfIh^[[I� H`_Y_�[I� @`_� aZ@_f_� d_Z]ICI\� \� H_[^�ZYIC`Z�^� _]_� fI]q[ob�

_[fY`c�^[YI\�\��caoHZ]q[I��_[dcfY`__t

}`I�^ff_I[Z]q[ZA� @`ZHY_HZ� �_HfZ�__� a\cHZ� Y`^hc^Y� _f@I]qaI\Z[_A�

\ofIHIH]Zff[ob� @I`YZY_\[ob� `^HI`d^`I\� _� @`^Z�@I\�� YZH_b� HZH� S(")1�

�#v/>#�� èáá�� Ih^f@^�_\Z��_b� [^IhbId_�o�� aZ@Zf� @I� @^`^C`caH^� _� [_aH_��

c`I\^[q� fIhfY\^[[ICI� �c�Zt� x� cf]I\_Ab� fYZ�_I[Z`[I�� fYcd__� H`_Y_�^fH_�

\Ze[o�� �]^�^[YI�� fYZ[I\_YfA� YI�[o�� �I[_YI`_[C� f� _f@I]qaI\Z[_^��

ZHY_\[ob� �I[_YI`I\� h]_e[^CI� @I]A�� HIYI`o^� @Ia\I]A�Y� _[e^[^`c
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Ih�^HY_\[I� I�^[_\ZYq� Y^�h`�� @Z[I`Z�c� _� hZ]Z[f� h^a� _ahoYI�[ICI� \]_A[_A�

C^I�^Y`__� @I�^�^[_A� E�,'t$#tt� &� �,'t$#tt�� á��îFt� s^IY�^�]^�I�� �ZfYq��

Y^b[I]IC_�^fHI�� d_f�_@]_[o� YZHe^� A\]A^YfA� d^YZ]q[I^� dIHc�^[Y_`I\Z[_^�

f^ff_�� \� �ZfY^`S]ICZb�� �YI� @Ia\I]A^Y� \IffIadZYq� cf]I\_A� aZ@_f_� @`_�

@If]^dc��^��f\^d^[__�_]_�@^`^f\^d^[__��ZY^`_Z]Zt

rZ\^`�Z��_���YZ@I��Zcd_I@`I_a\IdfY\Z�A\]A^YfA��ZfY^`_[C��HIYI`o��

\o@I][A^Y� `I]q� �IfYZ� �^edc� @`I�^ffI�� Y\I`�^fHICI� f\^d^[_A� _�

@`I�o�]^[[o�� Y_`Ze_`I\Z[_^�� E�,t.�� á��èFt� �ZfY^`_[CS_[e^[^`� `^�Z^Y�

aZdZ�_� YI[Z]q[I�� _� d_[Z�_�^fHI�� I@Y_�_aZ�__� �I[IC`Z��o�� `ZhIYZA� f�

YI[�Z��_�_� [�Z[fZ�_� Zcd_If_C[Z]Zt� vf@I]qaI\Z[_^� @Z`Z�^Y`_�^fH_b� _�

�^]q�I\ob� �H\Z]Z�a^`I\� @Ia\I]A^Y� d^]_HZY[I� fhZ]Z[f_`I\ZYq� �ZfYIY[o��

f@^HY`��Z�@`_�^[^[_^�f@^�_Z]_a_`I\Z[[ob��_]qY`I\�\ofIH_b�_�[_aH_b��ZfYIY�

EK/2 S�,��v�(mS�,��F�� \H]��ZA� a[Z�^[_Yc�� H`_\c�� lZHfZ[dZ]]Z��

Ih^f@^�_\Z^Y� @`Ia`Z�[IfYq� \� Ih]ZfY_� _[�`Z[_aH_b� �ZfYIY� _� @`_dZ^Y��_Hfc�

{\Iadc�[IfYq|t�x�Ih]ZfY_�d_[Z�_�^fHI��Ih`ZhIYH_�H]��^\I^�a[Z�^[_^�_�^^Y�

fIb`Z[^[_^�hZ]Z[fZ��^edc��ZH`Id_[Z�_HI��@`I_a\^d^[_A�_�^CI�HI[Hc`^[Y[I��

C`I�HIfYq�t� t`^a�^`[I^� @_HI\I^� ]_�_Y_`I\Z[_^� `Za`c�Z^Y�

�_H`Id_[Z�_�^fHc�� fY`cHYc`c� Y`^HZ�� ]_�ZA� ^CI� \o`Za_Y^]q[IfY_t� �]A�

hI`qho� f� d^fY`cHY_\[I�� {\I�[I�� C`I�HIfY^�|� lIhI�� iZY�^�� ho]Z�

`Za`ZhIYZ[Z� iSf_fY^�Z� _[d_HZ�__� E�SS3�t#+F�� @`^d]ZCZ��ZA�

fYZ[dZ`Y_a_`I\Z[[o^� �HZ]o� c`I\[^�� E�Sá��� �S~â�� �S~áF�� @`_\AaZ[[o^� H�

HZ]_h`I\Z[[I�� C`I�HIfY_� �I[_YI`_[CZ�� �YI� \Ia\`Z�Z^Y� _[e^[^`Z��

\Ia�Ie[IfYq� IfIa[Z[[I� c@`Z\]AYq� d_[Z�_�^fH_�� d_Z@ZaI[I�� E�,t.�� á��èFt�

sZHI[^��� @`_� @IdCIYI\H^� �_[Z]q[ICI� �Z�]Z� H� @ch]_HZ�__� IhAaZY^]q[o��

@`Z\_]I�� A\]A^YfA� @`_�^[^[_^� d_a^`_[CZ� S � dIhZ\]^[_A� @f^\dIf]c�Z�[ICI�

�c�Z�@`_�@I[_e^[__�`Za`Ad[IfY_� E[Z@`_�^`��_a�áâSh_Y[I��`ZhI�^�� f`^do�\�

~ãSh_Y[o�� fYZ[dZ`Y� �#1� �((%F�� �YI� @Ia\I]A^Y� �ZfH_`I\ZYq� [^]_[^�[o^�

_fHZe^[_A�H\Z[YI\Z[_A�_�fIb`Z[AYq�C]ch_[c�f�^[o�[Z��Z]ob�c`I\[Ab�f_C[Z]Zt
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k[Z]_a� H]��^\ob��YZ@I\� Zcd_I@`I_a\IdfY\Z�@IHZao\Z^Y�� �YI� fIadZ[_^�

@`I�^ff_I[Z]q[ICI� a\cHI\ICI� @`IdcHYZ� \Ia�Ie[I� YI]qHI� @`_� f_fY^�[I��

HI[Y`I]^� \f^CI� f_C[Z]q[ICI� @cY_t� p^b[I]IC_�^fH_^� �Zao� [^� �ICcY�

fc�^fY\I\ZYq� _aI]_`I\Z[[Iñ� [^\Ia�Ie[I� HI�@^[f_`I\ZYq� I�_hH_��

dI@c�^[[o^� [Z� �YZ@^� ZHcfY_�^fHICI� @`I^HY_`I\Z[_A� fYcd__� _]_� @^`\_�[I��

aZ@_f_� a\cHZ�� _[fY`c�^[YZ�_� �_[Z]q[ICI� �ZfY^`_[CZt� iZedI^� a\^[I� S � IY�

I@Y_�_aZ�__� `^aI[Z[f[ob��Id� @I�^�^[_A� _� C`Z�IY[ICI� @`IfY`Z[fY\^[[ICI�

`Za�^�^[_A� �_H`I�I[I\� dI� fchY_]q[I�� �H\Z]_aZ�__� _� d_a^`_[CZ� S � \[If_Y�

f\I��\H]Zd�\�_YICI\c���I[IC`Z�_�^fHc���^[[IfYqt

}I[_�Z[_^� �_a_�^fH_b� @`I�^ffI\� `Zf@`IfY`Z[^[_A� a\cHZ� \�

@`IfY`Z[fY\^� _� aZHI[I\� �_�`I\ICI� @`^Ih`ZaI\Z[_A� _ahZ\]A^Y� fI\`^�^[[ICI�

_[e^[^`Z� IY� f]^@ICI� f]^dI\Z[_A� Y`^[dZ��� YZH_�� HZH� d^fY`cHY_\[ZA�

�ZHf_�_aZ�_A� C`I�HIfY_t� XI\`^�^[[o�� f@^�_Z]_fY� \� Ih]ZfY_�

a\cHI`^e_ffc`o� dI]e^[� fI�^YZYq� \� f^h^� H\Z]_�_HZ�_�� �_a_HZSZHcfY_HZ��

_[e^[^`Z� �]^HY`I[_H_� _� bcdIe[_HZ�� f@IfIh[ICI� �^`^a� @`_a�c� fY`IC_b�

Y^b[_�^fH_b� fYZ[dZ`YI\� @Id�^`H[cYq� _� fIb`Z[_Yq� @^`\I[Z�Z]q[o��

Y\I`�^fH_�� aZ�of^]� Z\YI`Z� @`I_a\^d^[_At� pI]qHI� HI�@]^Hf[ZA� f_[^`C_A�

[ZcH_� _� _fHcffY\Z� @Ia\I]A^Y� dIfY_�q� h^ac@`^�[ICI� Y^b[_�^fHICI� HZ�^fY\Z��

IY\^�Z��^CI� �_`I\o�� fYZ[dZ`YZ�� _[dcfY`__� a\cHIaZ@_f_�� Y^]^\_d^[_A� _�

H_[^�ZYIC`Z�Zt
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