
80 

       , -
    , ,   .   -

 ,     �    ,   
,   ,     . 

  �    ,      -
 ,     ,   -

  . ,      , -
  .     , -

 ,      .  
 

1.  . .    -  //   
  . � 2015. �  19(3). � . 79-81. 

2.  . .,  . .     : -
. � : - , 2012. � 138 . 

3.  . .    -    -
 //  :   . � 2017. �  10. � . 90-99. 

4.  . . -  :     -
 //  . � 2011. �  3. � . 75-81. 

5.          . 30 
 2026 . : . � URL: https://rst.ru/novosti/novosti-turizm/znachitelnaya-dolya-detskih-

poezdok-v-regionah-organizuetsya-bez-oficialnogo-oformleniya.html 
6.       :   - . 01  2026 . 
: . � URL: https://sber.pro/publication/kak-razvivaetsya-v-rossii-rinok-detskogo-turizma-

vizovi-i-biznes-potentsial/  
7.  . .      -  

   : . ... . . . � : , 
2009. 26 . 

8.  . .       //  
    , 2004. 2. .18-26. 

9.     :       
 4  2004 . �     . 2005. 35.  

. 21-45. 
10. «       »    24  

1996  122-  / .  : . � 
URL:https://www.consultant.ru/document/cons_doc_LAW_12462/bb9e97fad9d14ac66df4b6e67c453d1be3b77b4c/  

11.  . .?  . .        
   -   //   -

     , 2011. �  3. 
12.  . .    -   . � 

: , 2001. � 87 . 
13.  . .      :  �. . 
. . � : , 2006.169 . 
 

   
. . ,  , , . ,  
. . , , . ,  

 004.891.2 

   
    

. . ,  

   

. . ,  

       
,  



81 

.           
      .  -

         -
 ,     ,    -
     Python-  

   :   ,  
,   ,   ,  . 

FORMALIZING LASER ADDITIVE MANUFACTURING PROCESS 
OPERATION PROTOCOLS FOR MACHINE-INTERPRETABLE 

REPRESENTATION 

Abstract. This study is devoted to the analysis and selection of the most effective approaches to transform-
ing textual corpora into a machine-interpretable structured representation. As part of the preliminary text 
preparation stage, various normalization methods were analyzed and applied, including the removal of noisy 
characters and the correction of syntactic and spelling errors using tools provided by Python libraries 

Keywords: laser additive manufacturing; machine interpretability of text; large language models; natural 
language processing; process operations 
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 FLW D50», «  300». 

- : «  700 », «   0.98 », «   FLW D50», 
«  300K». 
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- BLEU (  0  1):        n-

. (>0.8 �     , ~0.5�0.7 �  , 
<0.4 �  ). 

- METEOR (  0  1): , ,    . (>0.85 � 
 -  , 0.6�0.85 �    , <0.6 � 
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- Edit Distance (  ) (  ):  , -
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. 3.      KMeans,  
   PCA 

 
: «[CLASS: equipment]   [MODEL: FLW D50]    

 [CLASS: process]  .  [CLASS: parameter]   -
 [VALUE: 700 ],  [CLASS: parameter]    [VALUE: 0.98 ]. [CLASS: 

material]   [GRADE: - 16 3]   [CLASS: feeder] 7103-1.» 
          

      (  1, 2). 

 1 

  

KMeans  ,    . 

DBSCAN / HDBSCAN  ,    -
. 

Agglomerative Clustering  ,   . 

FAISS       (  -
   ). 

        . 
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LogReg (  )  ,     -
 . 

XGBoost (  )       -
  - . 

DeepPavlov    ,   
(NER),   . 
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4.     WordPiece / SentencePiece Tokenization  T5 
5.     BPE/Character-level Tokenization  T5 
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11.     SBERT  Agglomerative Clustering  T5 
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13.     SBERT  FAISS  T5 
14.     SBERT  LogReg  T5 
15.     SBERT  XGBoost  T5 
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      ,    -

,  ,     .   -
   - ,    ,   -

    : 
- F1-score (  0  1):    Precision ( )  Recall 

( ) (      ). (>0.9 �  -
     , ~0.7�0.9 �  , <0.6 � -

  ). 
- BLEU (  0  1): n-      . (>0.8 � -

 , ~0.5�0.7 �  , <0.4 �  ). 
- ROUGE (  0  1):       . (>0.8 � 

  , <0.5 �     ). 
          -

  :  T5 (google/t5-base)   SBERT (paraphrase-
multilingual-MiniLM-L12-v2).         

  ,      , 
     . 

        -
      ,    -

    .         -
   : 

 T5: sberbank-ai/ruT5-small, sberbank-ai/ruT5-base, cointegrated/rut5-base-multitask, 
google/mt5-small, google/mt5-base, google/t5-base. 

 SBERT: paraphrase-multilingual-MiniLM-L12-v2, cointegrated/rubert-tiny, cointe-
grated/LaBSE-en-ru, distiluse-base-multilingual-cased-v1, LaBSE (Google), paraphrase-
multilingual-mpnet-base-v2. 
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IMPROVING THE TRANSPORTATION OF PERISHABLE GOODS 
USING MODERN TECHNOLOGIES 

Abstract. This article examines the challenges of perishable cargo logistics and how to address them us-
ing modern technologies. It highlights the role of temperature monitoring, the capabilities of IoT- sensors, and 
the integration of WMS and TMS systems. It demonstrates how digitalization helps reduce losses, optimize 
routes, and improve delivery reliability. 

Keywords: temperature monitoring, IoT, TMS, WMS, temperature sensor, perishable goods. 
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