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В БАЗЕ ЗНАНИЙ ЭКСПЕРТНОЙ СИСТЕМЫ
О КОНСТРУКЦИЯХ ЛЕТАТЕЛЬНЫХ АППАРАТОВ
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�−−®â�æ¨ï: ÷�áªàëâë ®á−®¢−ë¥ ¯à¨−æ¨¯ë ¯®áâà®¥−¨ï íªá¯¥àâ−ëå á¨áâ¥¬
¢ ®¡«�áâ¨ �¢¨�æ¨®−−®© ¯à®¬ëè«¥−−®áâ¨. �à¥¤«®¦¥− «®£¨ª®-«¨−£¢¨áâ¨ç¥-
áª¨© ¯®¤å®¤ ª ¨−ä®à¬�æ¨®−−®¬ã ¬®¤¥«¨à®¢�−¨î ¯à¥¤¬¥â−®© ®¡«�áâ¨ ¯à¨
¯à®¥ªâ¨à®¢�−¨¨ ¡�§ë §−�−¨© íªá¯¥àâ−®© á¨áâ¥¬ë. ÷�§à�¡®â�−� ¬®¤¥«ì ¯à¥¤-
áâ�¢«¥−¨ï §−�−¨© ¤«ï ®¯¨á�−¨ï ª®−áâàãªæ¨© «¥â�â¥«ì−ëå �¯¯�à�â®¢, ®¡¥á¯¥-
ç¨¢�îé�ï ¨−ä®à¬�æ¨®−−®-áâàãªâãà−ãî −�¤¥¦−®áâì ¡�§ë §−�−¨© íªá¯¥àâ−®©
á¨áâ¥¬ë. �à®¢¥¤¥− �−�«¨§ ¯�à�¤¨£¬�â¨ç¥áª¨å ®á®¡¥−−®áâ¥© �¢¨�ª®á¬¨ç¥áª®©
â¥à¬¨−®«®£¨¨ á æ¥«ìî ã«ãçè¥−¨ï íää¥ªâ¨¢−®áâ¨ ¨−ä®à¬�æ¨®−−®£® ¯®¨á-
ª�. �à¥¤«®¦¥− ¬¥â®¤ à�§à¥è¥−¨ï «¥ªá¨ç¥áª®© ¬−®£®§−�ç−®áâ¨ ¯®¨áª®¢®£®
§�¯à®á� ¢ ¡�§¥ §−�−¨©. �¯¨á�− ¬¥å�−¨§¬ ¢ë¢®¤� ¨−ä®à¬�æ¨¨ ¨§ ¡�§ë §−�-
−¨© −� ®á−®¢¥ ¯�¤¥¦−®© £à�¬¬�â¨ª¨ —. ”¨««¬®à�, ¯®§¢®«ïîé¥© ®¯à¥¤¥«¨âì
á¥¬�−â¨ª®-á¨−â�ªá¨ç¥áªãî áâàãªâãàã ¢ë¢®¤¨¬®£® ¯à¥¤«®¦¥−¨ï. �®ª�§�−®,
çâ® ¯®áà¥¤áâ¢®¬ à�ááâ�−®¢ª¨ ®£à�−¨ç¥−¨© −� ç¨á«® ãç�áâ−¨ª®¢ á¨âã�æ¨¨, ª®-
â®àë¥ ¬®¦¥â ¯à¨á®¥¤¨−ïâì £«�£®«, ¬®¦−® ®¡¥á¯¥ç¨âì íää¥ªâ¨¢−ë© ¢ë¢®¤
¨−ä®à¬�æ¨¨ ¨§ ¡�§ë §−�−¨©.

Š«îç¥¢ë¥ á«®¢�: íªá¯¥àâ−�ï á¨áâ¥¬�; ¡�§� §−�−¨©; «¥â�â¥«ì−ë© �¯¯�à�â;
â¥à¬¨−®«®£¨ï; §−�−¨ï
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1 Введение

�®¤¤¥à¦ª� ¯à¨−ïâ¨ï à¥è¥−¨© ¢ á«®¦−ëå á¨âã�æ¨ïå −¥®¡å®¤¨¬� ¢ à�§«¨ç−ëå
®¡«�áâïå ¤¥ïâ¥«ì−®áâ¨, £¤¥ âà¥¡ãîâáï ®¡®á−®¢�−−ë¥, «®£¨ç¥áª¨ ¤®ª�§ã¥¬ë¥ �à-
£ã¬¥−âë, ¢ â®¬ ç¨á«¥ ¢ ®¯¥à�â¨¢−®¬ ¨ áâà�â¥£¨ç¥áª®¬ ã¯à�¢«¥−¨¨ â¥å−®«®£¨ï¬¨
−� �¢¨�æ¨®−−ëå ¯à¥¤¯à¨ïâ¨ïå. �à¨ ¯à¨−ïâ¨¨ à¥è¥−¨© −¥®¡å®¤¨¬® ¯à®¢¥¤¥-
−¨¥ ¤¥â�«ì−®£® ¬®¤¥«¨à®¢�−¨ï ¯®á«¥¤áâ¢¨© ¯à¥¤¯®«�£�¥¬®£® à¥è¥−¨ï, ¯®¨áª
®¯â¨¬�«ì−®£® ¯ãâ¨ ¤®áâ¨¦¥−¨ï §�¤�−−®£® à¥§ã«ìâ�â� ¯à¨ ¯®¬®é¨ â¥å−®«®£¨©
¨¬¨â�æ¨®−−®£® ¬®¤¥«¨à®¢�−¨ï. ‘ ¯®¤®¡−ë¬¨ §�¤�ç�¬¨ ãá¯¥è−® á¯à�¢«ïîâáï

1Œ®áª®¢áª¨© £®áã¤�àáâ¢¥−−ë© â¥å−¨ç¥áª¨© ã−¨¢¥àá¨â¥â ¨¬. �. �. ��ã¬�−�,
sidnyaev@yandex.ru

2Œ®áª®¢áª¨© £®áã¤�àáâ¢¥−−ë© â¥å−¨ç¥áª¨© ã−¨¢¥àá¨â¥â ¨¬. �. �. ��ã¬�−�,
iuliiabutenko2015@yandex.ru

3Œ®áª®¢áª¨© £®áã¤�àáâ¢¥−−ë© â¥å−¨ç¥áª¨© ã−¨¢¥àá¨â¥â ¨¬. �. �. ��ã¬�−�,
bolotovaee@mail.ru

80



ˆá¯®«ì§®¢�−¨¥ ¯�¤¥¦−®© £à�¬¬�â¨ª¨ ¯à¨ ¨−ä®à¬�æ¨®−−®¬ ¯®¨áª¥ ¢ ¡�§¥ §−�−¨©

íªá¯¥àâ−ë¥ á¨áâ¥¬ë | ª®¬¯«¥ªáë ¯à®£à�¬¬−ëå áà¥¤áâ¢, á¯®á®¡−ë¥ §�¬¥−ïâì
á¯¥æ¨�«¨áâ� ¯à¨ à¥è¥−¨¨ á«®¦−ëå §�¤�ç, ¢®§−¨ª�îé¨å ¢ ¯à®æ¥áá¥ ¤¨�£−®áâ¨-
ª¨, ¯à®¥ªâ¨à®¢�−¨ï ¨«¨ íªá¯«ã�â�æ¨¨ �íà®ª®á¬¨ç¥áª®© ¨ ¤àã£®© â¥å−¨ª¨ [1].
’�ª¨¥ á¨áâ¥¬ë ®á−®¢�−ë −� §−�−¨ïå, ¯®«ãç¥−−ëå ¢ ¯à®æ¥áá¥ ¢§�¨¬®¤¥©áâ¢¨ï
á íªá¯¥àâ�¬¨ ¢ ª®−ªà¥â−®© ¯à¥¤¬¥â−®© ®¡«�áâ¨.

��à�««¥«ì−® á à�§¢¨â¨¥¬ à�§«¨ç−ëå −�¯à�¢«¥−¨© ¨áá«¥¤®¢�−¨© ¢ ®¡«�áâ¨
¨áªãááâ¢¥−−®£® ¨−â¥««¥ªâ� ¨¤¥â à�§¢¨â¨¥ ¨−ä®à¬�æ¨®−−ëå áâàãªâãà ¤«ï ¯à¥¤-
áâ�¢«¥−¨ï §−�−¨© [2, 3]. �®ï¢¨«¨áì −®¢ë¥ á¯®á®¡ë ®¯¨á�−¨ï ¨ ¯à¥¤áâ�¢«¥−¨ï
¤�−−ëå, ¢®§−¨ª«¨ äà¥©¬®¢ë¥, á¯¨á®ç−ë¥ ¨ ¨¥à�àå¨ç¥áª¨¥ áâàãªâãàë. �à®æ¥áá
¯®áâà®¥−¨ï ¡�§ §−�−¨© ¤®áâ�â®ç−® á«®¦¥− ¨ −®á¨â ¨â¥à�â¨¢−ë© å�à�ªâ¥à, §�-
ª«îç�îé¨©áï ¢ æ¨ª«¨ç¥áª®© ¬®¤¨ä¨ª�æ¨¨ ¡�§ §−�−¨© −� ®á−®¢¥ à¥§ã«ìâ�â®¢ ¥¥
â¥áâ¨à®¢�−¨ï [4].

2 Абстрактная иерархическая структура как способ описания
конструкций летательных аппаратов

�á−®¢−®© §�¤�ç¥© ¯à®¥ªâ¨à®¢�−¨ï ¡�§ë §−�−¨© ¢ ®¡«�áâ¨ �¢¨�ª®á¬¨ç¥áª®-
£® ¯à¨¡®à®áâà®¥−¨ï ï¢«ï¥âáï ®¯¨á�−¨¥ áâàãªâãàë «¥â�â¥«ì−®£® �¯¯�à�â� â�ª¨¬
®¡à�§®¬, çâ®¡ë ®−® ¯à¥¤®áâ�¢«ï«® −�¨¡®«¥¥ ¯®«−ãî ¨ −¥¯à®â¨¢®à¥ç¨¢ãî ¨−-
ä®à¬�æ¨î ®¡ ®¯¨áë¢�¥¬®¬ ®¡ê¥ªâ¥. …á«¨ ¯à¨¬¥−¨âì «¨−£¢¨áâ¨ç¥áª¨¥ ¬®¤¥-
«¨ ¢ á®¢®ªã¯−®áâ¨ á ¬�â¥¬�â¨ç¥áª¨¬ �¯¯�à�â®¬, ¬®¦−® ¤®áâ¨çì ¡®«¥¥ ïá−®£®
¨ à¥§ã«ìâ�â¨¢−®£® ®¯¨á�−¨ï ¨ à¥è¥−¨ï á«®¦−®© â¥å−®«®£¨ç¥áª®© ¯à®¡«¥¬ë.
ˆ−ä®à¬�æ¨ï ¢®á¯à¨−¨¬�¥âáï á¯¥æ¨�«¨áâ®¬ −� ª®£−¨â¨¢−®¬ ãà®¢−¥ ¯®áà¥¤áâ¢®¬
®á−®¢−ëå ¥¤¨−¨æ íâ®£® ãà®¢−ï | ¯®−ïâ¨©, ¨¤¥©, ª®−æ¥¯â®¢, ¯®íâ®¬ã ¤«ï ¯à¥¤-
áâ�¢«¥−¨ï §−�−¨© ç�áâ® ¯à¨¬¥−ï¥âáï �¯¯�à�â á¥¬�−â¨ç¥áª¨å á¥â¥©, ª®â®àë©
¯®§¢®«ï¥â ¢®áá®§¤�âì ¬®¤¥«ì, áå®¦ãî á ¯à®æ¥áá�¬¨ ¬ëè«¥−¨ï ª®−áâàãªâ®à�,
â¥å−®«®£� [5, 6]. ‚ ¨−¦¥−¥à¨¨ §−�−¨© ¯®¤ á¥¬�−â¨ç¥áª®© á¥âìî ¯®¤à�§ã¬¥¢�-
¥âáï £à�ä á ã§«�¬¨, ®â®¡à�¦�îé¨¬¨ ®¡ê¥ªâë ¯à¥¤¬¥â−®© ®¡«�áâ¨, ¨ ¤ã£�¬¨,
®¡®§−�ç�îé¨¬¨ ®â−®è¥−¨ï ¬¥¦¤ã ¤�−−ë¬¨ ¯®−ïâ¨ï¬¨.

„«ï ®¯¨á�−¨ï ª®−áâàãªæ¨© «¥â�â¥«ì−ëå �¯¯�à�â®¢ à�§à�¡®â�−� ¨−â¥£à¨à®-
¢�−−�ï ¬®¤¥«ì ¯à¥¤áâ�¢«¥−¨ï §−�−¨© | �¡áâà�ªâ−�ï ¨¥à�àå¨ç¥áª�ï áâàãªâãà�,
®¡ê¥¤¨−ïîé�ï £à�ä®¢ãî áâàãªâãàã, äà¥©¬ë ¨ ¯à¥¤¨ª�âë. ‚á¥ §−�−¨ï ® ¯à¥¤¬¥â-
−®© ®¡«�áâ¨ ¯à¥¤áâ�¢«¥−ë ¢ ¢¨¤¥ £à�ä�, ¢ ã§«�å ª®â®à®£® á®¤¥à¦�âáï äà¥©¬ë |
¬¨−¨¬�«ì−® ¢®§¬®¦−ë¥ ®¯¨á�−¨ï áãé−®áâ¥©, §�¯¨á�−−ë¥ á ¯®¬®éìî ¯à¥¤¨ª�â®¢
¨ ¯à¥¤¨ª�â−ëå á¨¬¢®«®¢ [1]. �®¤®¡−�ï áâàãªâãà� £�à�−â¨àã¥â −¥¯à®â¨¢®à¥ç¨-
¢®áâì ®¯¨á�−¨© ®¡ê¥ªâ®¢ ¨ ¨å ®â−®è¥−¨© ¢ à¥�«ì−®¬ ¯à®¨§¢®¤áâ¢¥.

3 Отражение парадигматических особенностей авиакосмической
терминологии в базе знаний

�¥®âê¥¬«¥¬®© ç�áâìî «î¡®£® ã¯à�¢«¥−¨ï ï¢«ï¥âáï ¥£® ¤®ªã¬¥−â�æ¨®−−®¥
®¡¥á¯¥ç¥−¨¥, ®á−®¢� ª®â®à®£® | ®¤−®§−�ç−® ¯®−¨¬�¥¬�ï ¨ −¥¯à®â¨¢®à¥ç¨¢�ï
â¥à¬¨−®«®£¨ï. …¤¨−®¥ â¥à¬¨−®«®£¨ç¥áª®¥ ®¡¥á¯¥ç¥−¨¥ ¯®§¢®«ï¥â ¨§¡¥£�âì −¥¤®-
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�. ˆ. ‘¨¤−ï¥¢, ā. ˆ. �ãâ¥−ª®, …. …. ‘¨−¥¢�

¯®−¨¬�−¨ï ¬¥¦¤ã á¯¥æ¨�«¨áâ�¬¨ ª�ª ¢ à�¬ª�å ®¤−®© ¯à¥¤¬¥â−®© ®¡«�áâ¨, â�ª
¨ §� ¥¥ ¯à¥¤¥«�¬¨.

’¥à¬¨−®á¨áâ¥¬� | íâ® −¥ª®â®à�ï «¨−£¢¨áâ¨ç¥áª�ï ¬®¤¥«ì, ¯à¥¤áâ�¢«ïîé�ï
ª®−ªà¥â−ãî ¯à¥¤¬¥â−ãî ®¡«�áâì [7]. �íà®ª®á¬¨ç¥áª�ï â¥à¬¨−®«®£¨ï àãááª®£®
ï§ëª� ¯à¥¤áâ�¢«ï¥â á®¡®© á«®¦−ãî á¨áâ¥¬ã, ¢ª«îç�îéãî â¥à¬¨−ë ¨§ à�§«¨ç-
−ëå â¥¬�â¨ç¥áª¨å ¯à®áâà�−áâ¢: ®¡®§−�ç¥−¨ï áã¡ê¥ªâ®¢ �íà®ª®á¬¨ç¥áª®© áä¥àë
(ª®á¬®−�¢â, «¥âç¨ª, ¯¨«®â), −�¨¬¥−®¢�−¨ï ®à£�−¨§�æ¨© ¨ áâàãªâãà ®¡«�áâ¨
�¢¨�æ¨¨ ¨ ª®á¬®−�¢â¨ª¨ (��‘�, ˆ�’�, ˆ”�’Š�), ®¡®§−�ç¥−¨ï ¤¥©áâ¢¨© �í-
à®ª®á¬¨ç¥áª®© ¤¥ïâ¥«ì−®áâ¨ (¢§«¥â, ¯®á�¤ª�, ¯¨«®â¨à®¢�−¨¥, ¯à¨áâëª®¢ª�), −�-
¨¬¥−®¢�−¨ï ¤¥â�«¥© ¨ ç�áâ¥© «¥â�â¥«ì−ëå �¯¯�à�â®¢ (äî§¥«ï¦, ªàë«®, ¯®¤ªàë«-
ª¨, ¤¢¨£�â¥«ì), ®¡®§−�ç¥−¨¥ å�à�ªâ¥à¨áâ¨ª ¨ á®áâ®ï−¨© «¥â�â¥«ì−ëå �¯¯�à�â®¢
(à�¡®â®á¯®á®¡−®áâì, −�¤¥¦−®áâì, ¡¥§®¯�á−®áâì). ‘â�−¤�àâ¨§�æ¨ï â¥à¬¨−®«®£¨¨
¤�−−®© ¯à¥¤¬¥â−®© ®¡«�áâ¨ | ¯à®æ¥áá âàã¤®¥¬ª¨©, � ®âáãâáâ¢¨¥ áâ�−¤�àâ¨§�-
æ¨¨ ¯à¨¢®¤¨â ª ¯®ï¢«¥−¨î à�§−ëå â¥à¬¨−®¢ ¤«ï ®¡®§−�ç¥−¨ï ®¤−¨å ¨ â¥å ¦¥
®¡ê¥ªâ®¢ ¨ ï¢«¥−¨©, ¢ á¢ï§¨ á ç¥¬ ¢®§−¨ª�îâ á«ãç�¨ á¨−®−¨¬¨¨ ¨ «¥ªá¨ç¥áª®©
¬−®£®§−�ç−®áâ¨.

�à¨ ¯®áâà®¥−¨¨ ¡�§ §−�−¨© ¨−â¥««¥ªâã�«ì−ëå á¨áâ¥¬ á¨−®−¨¬¨ï áç¨â�¥âáï
ªà�©−¥ −¥¡«�£®¯à¨ïâ−ë¬ ï¢«¥−¨¥¬. ÷�§«¨ç¨ï ¢ −®¬¨−�æ¨¨ ®¡ê¥ªâ®¢ ¯à¨¢®¤ïâ
ª âàã¤−®áâï¬ ¢ áä¥à¥ ¯à®ä¥áá¨®−�«ì−®© ª®¬¬ã−¨ª�æ¨¨, ¯®íâ®¬ã ¡�§ã §−�−¨©
íªá¯¥àâ−®© á¨áâ¥¬ë ¯à¥¤«�£�¥âáï ¯®¯®«−ïâì ¢á¥¬¨ ¢®§¬®¦−ë¬¨ ¢�à¨�−â�¬¨ á¨-
−®−¨¬®¢ â¥å ¨«¨ ¨−ëå ã§ª®á¯¥æ¨�«ì−ëå ¨ ®¡é¥−�ãç−ëå â¥à¬¨−®¢.

‚ ª�ç¥áâ¢¥ ¨««îáâà�æ¨¨ ¯à¨¢¥¤¥¬ −¥áª®«ìª® ¯à¨¬¥à®¢ á¨−®−¨¬¨ç−ëå â¥à¬¨-
−®¢: ¨−â¥àæ¥¯â®à{á¯®©«¥à; ¯ãáª®¢®¥ ãáâà®©áâ¢® { ¯ãáª®¢�ï ª−®¯ª� { áâ�àâ¥à;
èª�«� ¤�«ì−®áâ¨ { ¤¨áâ�−æ¨®−−�ï èª�«�; á¯ãáª{á−¨¦¥−¨¥; ¯à¨¡®à−�ï ¤®áª� {
¯à¨¡®à−�ï ¯�−¥«ì; ¬�á«®ã«®¢¨â¥«ì{¬�á«®á¡®à−¨ª.

‚ �íà®ª®á¬¨ç¥áª®© â¥à¬¨−®«®£¨¨ â�ª¦¥ −�¡«î¤�¥âáï á¥¬�−â¨ç¥áª�ï ®¯¯®§¨-
æ¨ï −®¬¨−�æ¨© úá¢®©{çã¦®©û, ¢ à¥§ã«ìâ�â¥ ç¥£® ¢®§−¨ª�îâ á¨−®−¨¬¨ç−ë¥ ¯�àë,
−�¯à¨¬¥à: ª®á¬®−�¢â{�áâà®−�¢â (�−£«. astrounaut); ª®á¬®−�¢â¨ª�{�áâà®−�¢-
â¨ª� (�−£«. astrounautica); ¢ëá®â®¬¥à{�«ìâ¨¬¥âà (äà�−æ. altim�etre).

÷�¢−®§−�ç−®áâì ¯®¤®¡−ëå á¨−®−¨¬®¢ −¥®¡å®¤¨¬® ®âà�§¨âì ¢ ¯à®¥ªâ¨àã¥¬®©
¡�§¥ §−�−¨© ¢® ¨§¡¥¦�−¨¥ −¥¤®¯®−¨¬�−¨ï ¬¥¦¤ã íªá¯¥àâ−®© á¨áâ¥¬®© ¨ ¥¥ ¯®«ì-
§®¢�â¥«ï¬¨. ‘â®¨â ®â¬¥â¨âì, çâ® à¥¤ª® ¨á¯®«ì§ã¥¬ë¥ �¡¡à¥¢¨�âãàë ¤®«¦−ë
¡ëâì à�áè¨äà®¢�−ë ¨ ¯®−ïâ−ë ¯®«ì§®¢�â¥«ï¬ íªá¯¥àâ−®© á¨áâ¥¬ë (−�¯à¨¬¥à,
˜‚� | íâ® è�áá¨ −� ¢®§¤ãè−®© ¯®¤ãèª¥ ¨«¨ è�à®¢®© ¢ëâï¦−®© ¯�à�èîâ).

‡−�ç¨â¥«ì−ë¥ âàã¤−®áâ¨ ¢ ¯à®æ¥áá¥ ¯®¨áª� ¨−ä®à¬�æ¨¨ ¢ ¡�§¥ §−�−¨© ¢ë-
§ë¢�îâ ï¢«¥−¨ï «¥ªá¨ç¥áª®© ¬−®£®§−�ç−®áâ¨, â. ¥. á®áãé¥áâ¢®¢�−¨¥ à�§«¨ç−ëå
§−�ç¥−¨© ®¤−®£® á«®¢� ¨«¨ äà�§ë, −�¯à¨¬¥à:

‘¢¥ç� | 1. �à¨á¯®á®¡«¥−¨¥ ¤«ï ¢®á¯«�¬¥−¥−¨ï £®àîç¥© á¬¥á¨ (¢ ¤¢¨£�â¥«ïå
¢−ãâà¥−−¥£® á£®à�−¨ï); 2. Šàãâ®© ¢§«¥â, ¯®¤ê¥¬ (ä¨£ãà� ¢ëáè¥£® ¯¨«®â�¦�).

•¢®áâ | 1. •¢®áâ®¢®¥ ®¯¥à¥−¨¥ «¥â�â¥«ì−ëå �¯¯�à�â®¢; 2. ‚ëâï−ãâ®¥ ¨§ ¯ë«¨
¨ £�§� ª®¬¥â−®¥ ¢¥é¥áâ¢®, ®¡à�§ãîé¥¥áï ¯à¨ ¯à¨¡«¨¦¥−¨¨ ª®¬¥âë ª ‘®«−æã.

�â¬®áä¥à� | 1. ƒ�§®®¡à�§−�ï ®¡®«®çª�, ®ªàã¦�îé�ï ‡¥¬«î ¨ −¥ª®â®àë¥
¤àã£¨¥ ¯«�−¥âë; 2. …¤¨−¨æ� ¨§¬¥à¥−¨ï ¤�¢«¥−¨ï.
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ˆá¯®«ì§®¢�−¨¥ ¯�¤¥¦−®© £à�¬¬�â¨ª¨ ¯à¨ ¨−ä®à¬�æ¨®−−®¬ ¯®¨áª¥ ¢ ¡�§¥ §−�−¨©

4 Применение падежной грамматики Ч. Филлмора для вывода знаний
из экспертной системы

�¤¨− ¨§ −¥®¡å®¤¨¬ëå ª®¬¯®−¥−â®¢ ¡�§ë §−�−¨© íªá¯¥àâ−®© á¨áâ¥¬ë | ¬¥-
å�−¨§¬ ¢ë¢®¤�, ª®â®àë© á®¤¥à¦¨â ¯à�¢¨«� ¤«ï à¥è¥−¨ï ª®−ªà¥â−®© §�¤�ç¨.
Œ¥å�−¨§¬ ¢ë¢®¤� ááë«�¥âáï −� ¨−ä®à¬�æ¨î ¨§ ¡�§ë §−�−¨© ¨ ¢ë¡¨à�¥â ä�ªâë
¨ ¯à�¢¨«�, ª®â®àë¥ ¡ã¤ãâ ¯à¨¬¥−ïâìáï ¯à¨ ¯®¯ëâª¥ ®â¢¥â¨âì −� §�¯à®á ¯®«ì§®¢�-
â¥«ï. „�−−ë© ¬¥å�−¨§¬ ®¡¥á¯¥ç¨¢�¥â �à£ã¬¥−â�æ¨î ¨−ä®à¬�æ¨¨ ¢ ¡�§¥ §−�−¨©
¨ ¯®§¢®«ï¥â ç¥«®¢¥ªã ¯®«ãç�âì ¨−ä®à¬�æ¨î ¨§ ¡�§ë §−�−¨© ¢ ¢¨¤¥ ¯à¥¤«®¦¥−¨©,
¯®áâà®¥−−ëå −� ¥áâ¥áâ¢¥−−®¬ ï§ëª¥. �¤−¨¬ ¨§ −�¨¡®«¥¥ ã¤�ç−ëå ¬¥å�−¨§¬®¢,
¯®§¢®«ïîé¨å ¬®¤¥«¨à®¢�âì á¬ëá« ¢ëáª�§ë¢�−¨© −� ¥áâ¥áâ¢¥−−®¬ ï§ëª¥, áç¨-
â�¥âáï ¬¥å�−¨§¬, ®á−®¢�−−ë© −� â¥®à¨¨ ¯�¤¥¦−ëå £à�¬¬�â¨ª —. ”¨««¬®à� [8].
‚ ¯�¤¥¦−®© £à�¬¬�â¨ª¥ £«�£®« ï¢«ï¥âáï æ¥−âà®¬ ¯à¥¤«®¦¥−¨ï ¨ ¤¨ªâã¥â ¢ á¨«ã
á¢®¥£® §−�ç¥−¨ï −�¡®à à®«¥© (£«ã¡¨−−ëå ¯�¤¥¦¥©), à¥�«¨§ãîé¨åáï ¢ ¯à¥¤«®¦¥-
−¨¨ ¯®áà¥¤áâ¢®¬ ¨¬¥−−ëå ä®à¬. ˆ−ë¬¨ á«®¢�¬¨, ¯�¤¥¦−�ï £à�¬¬�â¨ª� ¯®ª�§ë-
¢�¥â á¢ï§ì áãé¥áâ¢¨â¥«ì−®£® ¨«¨ ¬¥áâ®¨¬¥−¨ï á ¤àã£¨¬¨ á«®¢�¬¨ ¢ ¯à¥¤«®¦¥−¨¨.
�¡à�¬«¥−¨¥ ¯�¤¥¦�¬¨ ¯®¤¢¥à¦¥−® ®¯à¥¤¥«¥−−ë¬ ®£à�−¨ç¥−¨ï¬, −�¯à¨¬¥à ª�¦-
¤ë© á¥¬�−â¨ç¥áª¨© ¯�¤¥¦ ¬®¦¥â ¢áâà¥ç�âìáï ¢ ¯à¥¤«®¦¥−¨¨ â®«ìª® ®¤¨− à�§ [9].
�¥ª®â®àë¥ ¯�¤¥¦¨ ï¢«ïîâáï ®¡ï§�â¥«ì−ë¬¨, ¤àã£¨¥ | −¥®¡ï§�â¥«ì−ë¬¨. �¡ï-
§�â¥«ì−ë¥ ¯�¤¥¦¨ −¥«ì§ï ã¤�«ïâì, à¨áªãï ¯®«ãç¨âì £à�¬¬�â¨ç¥áª¨ −¥¯à�¢¨«ì−ë¥
¯à¥¤«®¦¥−¨ï.

„«ï ®¯¨á�−¨ï á®¡ëâ¨ï ¢ ª�¦¤®¬ äà¥©¬¥ ¨¥à�àå¨ç¥áª®© áâàãªâãàë ¢ ¯¥à¢ãî
®ç¥à¥¤ì ¢ë¤¥«ï¥âáï ¤¥©áâ¢¨¥, ª®â®à®¥ ®¡ëç−® ®¯¨áë¢�¥âáï £«�£®«®¬. „�«¥¥
®¯à¥¤¥«ïîâáï: ®¡ê¥ªâ, ª®â®àë© ¤¥©áâ¢ã¥â | �£¥−á; ®¡ê¥ªâ, −�¤ ª®â®àë¬ íâ®
¤¥©áâ¢¨¥ ¢ë¯®«−ï¥âáï | ¯�æ¨¥−á [10].

�� ª�¦¤®¥ ®â−®è¥−¨¥ −�ª«�¤ë¢�¥âáï ¬−®¦¥áâ¢® ®£à�−¨ç¥−¨©, −�¯à¨¬¥à
áâàãªâãà� £«�£®«� ú¯¨«®â¨à®¢�âìû ¬®¦¥â ¢ª«îç�âì á«¥¤ãîé¨¥ á¥¬�−â¨ç¥áª¨¥
¯�¤¥¦¨: (1) �£¥−â¨¢ | «¥âç¨ª ¯¨«®â¨à®¢�« á�¬®«¥â; (2) ¯�æ¨¥−â¨¢ | «¥âç¨ª
¯¨«®â¨à®¢�« á�¬®«¥â; (3) ¨−áâàã¬¥−â�«¨á | «¥âç¨ª ¯¨«®â¨à®¢�« á�¬®«¥â
¡®ª®¢®© àãçª®© ã¯à�¢«¥−¨ï; (4) «®ª�â¨¢ | «¥âç¨ª ¢¯¥à¢ë¥ ¯¨«®â¨à®-
¢�« á�¬®«¥â −� �íà®¤à®¬¥ á ¯«®å¨¬ ¯®ªàëâ¨¥¬. ‚®§¬®¦−® ¢ª«îç¥−¨¥
¢ áâàãªâãàã ¤�−−®£® £«�£®«� ¨ ¤àã£¨å á¥¬�−â¨ç¥áª¨å ¯�¤¥¦¥©, � â�ª¦¥ �âà¨-
¡ãâ¨¢−ëå ®â−®è¥−¨©, −�¯à¨¬¥à: ú¯¨«®â¨à®¢�âì ª�ª¨¬ ®¡à�§®¬?û | úã¬¥«®û,
ú¯à®ä¥áá¨®−�«ì−®û.

’�ª¨¥ ®£à�−¨ç¥−¨ï −¥®¡å®¤¨¬® −�ª«�¤ë¢�âì ¤«ï â®£®, çâ®¡ë á¨áâ¥¬� ¬®£«�
áâà®¨âì ¯à�¢¨«ì−ë¥ á¥¬�−â¨ª®-á¨−â�ªá¨ç¥áª¨¥ áâàãªâãàë, çâ® ®¡¥á¯¥ç¨â á¢ï§-
−®áâì ¨ ¢−ãâà¥−−îî ¨−â¥à¯à¥â¨àã¥¬®áâì §−�−¨© ¢ íªá¯¥àâ−®© á¨áâ¥¬¥.

��¤¥¦−ë¥ ®â−®è¥−¨ï, � â�ª¦¥ á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã á¨−â�£¬�â¨ª®© ¨ «¨−¥©-
−®© ã¯®àï¤®ç¥−−®áâìî á«®¢ ¢ ¯à¥¤«®¦¥−¨¨ ¬®¦−® ¯à¥¤áâ�¢¨âì ¢ ¢¨¤¥ ¤¥à¥-
¢� −¥¯®áà¥¤áâ¢¥−−® á®áâ�¢«ïîé¨å. ƒ«ã¡¨−−�ï áâàãªâãà� ¯à®¯®§¨æ¨®−�«ì−®£®
ª®¬¯®−¥−â� «î¡®£® ¯à®áâ®£® ¯à¥¤«®¦¥−¨ï ¯à¥¤áâ�¢«ï¥â á®¡®© ª®−áâàãªæ¨î, á®-
áâ®ïéãî ¨§ £«�£®«ì−®© ¨ ¨¬¥−−®© £àã¯¯ë, ª®â®àë¥ −�å®¤ïâáï ¢ á¯¥æ¨�«ì−ëå
¯®¬¥ç¥−−ëå ®â−®è¥−¨ïå (á¥¬�−â¨ç¥áª¨å ¯�¤¥¦�å) ª® ¢á¥¬ã ¯à¥¤«®¦¥−¨î. „¥à¥-

‘ˆ‘’…Œ› ˆ ‘÷…„‘’‚� ˆ�”�÷Œ�’ˆŠˆ â®¬ 31 −®¬¥à 3 2021 83



�. ˆ. ‘¨¤−ï¥¢, ā. ˆ. �ãâ¥−ª®, …. …. ‘¨−¥¢�

÷¨á. 1 �à¥¤áâ�¢«¥−¨¥ ¯à¥¤«®¦¥−¨ï ¢ ¢¨¤¥ ¤¥à¥¢� á®áâ�¢«ïîé¨å

¢® á®áâ�¢«ïîé¨å ¯®§¢®«ï¥â ¯à¥¤áâ�¢¨âì á¨−â�ªá¨ç¥áªãî áâàãªâãàã ¯à¥¤«®¦¥−¨ï
¢ ¢¨¤¥ ¨¥à�àå¨¨, á®áâ�¢«¥−−®© ¨§ á¢ï§�−−ëå ¤àã£ á ¤àã£®¬ −¥¯¥à¥á¥ª�îé¨åáï
¥¤¨−¨æ. �à¨¬¥à ®¯¨á�−¨ï ¯à¥¤«®¦¥−¨ï úƒàã§®¢®© ª®á¬¨ç¥áª¨© ª®à�¡«ì ¯à®¨§-
¢¥« áâëª®¢ªã á ŒŠ‘ ¢ èâ�â−®¬ à¥¦¨¬¥û á ¯®¬®éìî ¤¥à¥¢� á®áâ�¢«ïîé¨å
¯®ª�§�− −� à¨á. 1.

ˆáå®¤ï ¨§ íâ®£®, ¬®¤¥«ì á¥¬�−â¨ç¥áª®© æ¥«®áâ−®áâ¨ ¯à¥¤«®¦¥−¨ï (C) ¬®¦−®
¯à¥¤áâ�¢¨âì á«¥¤ãîé¨¬ ®¡à�§®¬:

C = 〈V I , N I〉 ,
£¤¥ V | £«�£®«ì−�ï á®áâ�¢«ïîé�ï; N | ¨¬¥−−�ï á®áâ�¢«ïîé�ï; I | á¥¬�−-
â¨ç¥áª¨© ¯�¤¥¦. „«ï ¢ë¢®¤� ¨−ä®à¬�æ¨¨ ¨§ ¡�§ë §−�−¨© âà¥¡ãîâáï â�ª¦¥
�âà¨¡ãâ¨¢−ë¥ ®â−®è¥−¨ï ¤«ï ®¯¨á�−¨ï ä®à¬ë, æ¢¥â�, à�§¬¥à� ¨ ¤àã£¨å å�-
à�ªâ¥à¨áâ¨ª ®¡ê¥ªâ®¢, � â�ª¦¥ ¤®¯®«−¨â¥«ì−ë¥ ¯�¤¥¦¨ æ¥«¨, ãá«®¢¨ï, ¢à¥¬¥−¨
¨ ¤à., â. ¥. ¢ §�¢¨á¨¬®áâ¨ ®â æ¥«¥© íªá¯¥àâ−®© á¨áâ¥¬ë ¯¥à¥ç¥−ì, á®¤¥à¦�é¨©
6 ®á−®¢−ëå ¯�¤¥¦¥©, ¬®¦¥â ¡ëâì à�áè¨à¥−.

„®¡�¢¨¬ ª áâàãªâãà¥ à�áá¬�âà¨¢�¥¬®£® ¯à¥¤«®¦¥−¨ï ¤®¯®«−¨â¥«ì−ë¥ á¥-
¬�−â¨ç¥áª¨¥ ¯�¤¥¦¨ ¨ ¯à¨¬¥−¨¬ â¥®à¨î á¥¬�−â¨ç¥áª¨å ¯�¤¥¦¥© ¤«ï ®¯¨á�−¨ï
á¥¬�−â¨ç¥áª®© áâàãªâãàë §−�−¨ï ® á®¡ëâ¨¨. „®¯ãáâ¨¬, á¨áâ¥¬¥ −ã¦−® ¢ë¢¥áâ¨
á®®¡é¥−¨¥ úƒàã§®¢®© ª®á¬¨ç¥áª¨© ª®à�¡«ì ¯à¨áâëª®¢�«áï ª ŒŠ‘ ¢ 15:00 ¬áª
¢ èâ�â−®¬ à¥¦¨¬¥. ƒàã§ ¤®áâ�¢«¥− −� áâ�−æ¨îû. ‘¥¬�−â¨ç¥áª�ï á¥âì,
®¯¨áë¢�îé�ï á®¡ëâ¨¥ ¤®áâ�¢ª¨ £àã§� −� ŒŠ‘, ¯à¥¤áâ�¢«¥−� −� à¨á. 2.

‚ ¯à®æ¥áá¥ ¯®¨áª� ¨−ä®à¬�æ¨¨ ¢ ¡�§¥ §−�−¨©, ®á−®¢�−−®© −� á¥¬�−â¨ç¥áª®©
á¥â¨, ¯à®¨áå®¤¨â á®¯®áâ�¢«¥−¨¥ ®¡é¥© á¥â¨ á á¥âìî §�¯à®á� ¤«ï ¯®¨áª� −ã¦−®£®
äà�£¬¥−â� ¨−ä®à¬�æ¨¨. �à¨ ¢ë¢®¤¥ ¢ á¥¬�−â¨ç¥áª¨å á¥âïå â�ª¦¥ ¯à¨¬¥−ï-
¥âáï ¬¥â®¤ ¯¥à¥ªà¥áâ−®£® ¯®¨áª�, ¢ ¯à®æ¥áá¥ ª®â®à®£® á®¯®áâ�¢«ïîâáï −¥ ã§«ë
á¥¬�−â¨ç¥áª®© á¥â¨, � ¤ã£¨ | ®â−®è¥−¨ï ¬¥¦¤ã ®¡ê¥ªâ�¬¨.
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ˆá¯®«ì§®¢�−¨¥ ¯�¤¥¦−®© £à�¬¬�â¨ª¨ ¯à¨ ¨−ä®à¬�æ¨®−−®¬ ¯®¨áª¥ ¢ ¡�§¥ §−�−¨©

÷¨á. 2 �à¨¬¥à á¥¬�−â¨ç¥áª®© á¥â¨, ®¯¨áë¢�îé¥© á®¡ëâ¨¥ ¤®áâ�¢ª¨ £àã§� −� ŒŠ‘

5 Заключение

‚ à�¡®â¥ à�áªàëâë ®á−®¢−ë¥ ¯à¨−æ¨¯ë ¯®áâà®¥−¨ï ¨−â¥««¥ªâã�«ì−ëå á¨á-
â¥¬ ¢ �¢¨�ª®á¬¨ç¥áª®© ¯à®¬ëè«¥−−®áâ¨. �®¤−¨¬�¥âáï ¯à®¡«¥¬� áâ�−¤�àâ¨§�æ¨¨
â¥à¬¨−®«®£¨¨ ª�ª ®¤−®£® ¨§ ª«îç¥¢ëå íâ�¯®¢ à�§à�¡®âª¨ ¡�§ §−�−¨© íªá¯¥àâ-
−ëå á¨áâ¥¬ á æ¥«ìî á¢¥¤¥−¨ï à�§−®®¡à�§−® ¯à¥¤áâ�¢«¥−−®© ¨−ä®à¬�æ¨¨ ª ®¡-
é¥¯®−ïâ−®¬ã ¢¨¤ã, çâ® ¯®§¢®«¨â ®à£�−¨§®¢�âì ¥¥ á®¢¬¥áâ−®¥ ¨ ¬−®£®ªà�â−®¥
¨á¯®«ì§®¢�−¨¥ á¯¥æ¨�«¨áâ�¬¨. „«ï ¢ëï¢«¥−¨ï ¯�à�¤¨£¬�â¨ç¥áª¨å ®á®¡¥−−®áâ¥©
â¥à¬¨−®«®£¨¨ �¢¨�ª®á¬¨ç¥áª®© ®¡«�áâ¨ ¯à®¢¥¤¥− �−�«¨§ «¥ªá¨ç¥áª¨å ¥¤¨−¨æ,
¢å®¤ïé¨å ¢ â¥¬�â¨ç¥áªãî £àã¯¯ã ú�¢¨�ª®á¬¨ç¥áª®¥ ¯à¨¡®à®áâà®¥−¨¥û. ‚ á¢ï§¨
á â¥¬ çâ® áâ�−¤�àâ¨§�æ¨ï â¥à¬¨−®«®£¨¨ ï¢«ï¥âáï âàã¤®¥¬ª¨¬ ¯à®æ¥áá®¬, ¯à¥¤-
«®¦¥−® ¯®¯®«−ïâì ¯à®¥ªâ¨àã¥¬ãî ¡�§ã §−�−¨© ¢á¥¬¨ ¢®§¬®¦−ë¬¨ ¢�à¨�−â�¬¨
á¨−®−¨¬¨ç−ëå â¥à¬¨−®¢. ÷�áá¬®âà¥− ¬¥å�−¨§¬ ¢ë¢®¤� ¨−ä®à¬�æ¨¨ ¨§ ¡�§ë §−�-
−¨© íªá¯¥àâ−®© á¨áâ¥¬ë −� ®á−®¢¥ ¯�¤¥¦−®© £à�¬¬�â¨ª¨ —. ”¨««¬®à�, ª®â®à�ï
¯®§¢®«ï¥â ®¯à¥¤¥«¨âì á¥¬�−â¨ª®-á¨−â�ªá¨ç¥áªãî áâàãªâãàã ¢ë¢®¤¨¬®£® ¯à¥¤«®-
¦¥−¨ï. �®ª�§�−®, çâ® ¯®áà¥¤áâ¢®¬ à�ááâ�−®¢ª¨ ®£à�−¨ç¥−¨© −� ç¨á«® �ªâ�−â®¢
(ãç�áâ−¨ª®¢ á¨âã�æ¨¨), ª®â®àë¥ ¬®¦¥â ¯à¨á®¥¤¨−ïâì £«�£®«, ¬®¦−® ®¡¥á¯¥ç¨âì
íää¥ªâ¨¢−ë© ¢ë¢®¤ ¯à¥¤«®¦¥−¨© −� ¥áâ¥áâ¢¥−−®¬ ï§ëª¥.
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USE OF CASE GRAMMAR IN INFORMATION SEARCH
IN THE EXPERT SYSTEM KNOWLEDGE BASE
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Abstract: The paper reveals the basic principles of building expert systems
in the aviation industry. A model of knowledge representation that provides
information and structural reliability of the expert system's knowledge base
for describing aircraft structures has been developed. The article analyzes the
paradigmatic features of aerospace terminology in order to improve the efficiency
of information search. A method for resolving lexical ambiguity of a search query
in the knowledge base is proposed. Inference engine and explanation mechanism
of the knowledge base premised on the Charles Fillmore's case grammar is
described. The grammatical cases make it possible to determine the semantic
and syntactic structure of the output sentence. Restrictions show the number
of participants in the situation that a verb can attach, it is possible to provide
effective output of information from the knowledge base.
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