
ˣͦ͡Έ΄͙͔ Ύ͘·͍ͦ͟·͔ ͔͙ͣͦ͒͡ ͒͡Ύ 
ͣͯ͡Έ͙ͭΎ͘·;͎ͤͦͦ ͙ͨͦͫ͊͟ ͤ͊ͯ;͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ 

͙ ͔ͨͪͦͭ͟ ζ˸͔͊ͫͭͪͫ͊͟Ύ ͙͚ͤ͊ͤ͘η

ˤͦͪͦͤͼ͍ͦ ˴͙ͦͤͫͭ͊ͤͭͤ ˤΎ;͔͍͍͙ͫ͊ͦ͡;
͒ΦͺΦ-ͣΦͤΦΣ    ͨͪͦͺ͔ͫͫͦͪ ˾ˢ˹Σ   ͍͙͔ͪͯͦͦ͒ͭ͟͡Έ ͙͙͊͋ͦͪ͊ͭͦͪ͡ 

ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙ ͔͙ͫͣ͊ͤͭ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ 

ˮ͙ͤͫͭͭͯͭ͊ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͔ͨͪͦ͋ͣ͡ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ͙ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͙͔ͫͫͭͣ 

˸˥̂ ͙ͣΦ ˸ΦˤΦ ˶͍ͦͣͦͤͦͫͦ͊

˽˩˾ˤ̍˯ ̆ˢ˾ˣˮ˹˿˴ˮ˯ ˸˩ˬ˨̂˹ˢ˾˻˨˹̍˯ ˹ˢ̂̉˹̍˯ ˿ˢ˸˸ˮ́ ˽˻ ̇ˮ̅˾˻ˤ˻˯ ˥̂˸ˢ˹ˮ́ˢ˾ˮ˿́ˮ˴˩

ζ͙̇ͺ͍ͪͦ͊Ύ ͎͙͙͙ͯͣ͊ͤͭ͊ͪͫͭ͊ͤ͊͟ ͍͔͔ͫͦͪͣͤͤͦͣ Ή͔ͭ͊ͨΥ ͦͨ·ͭΣ ͔ͨͪͦ͋ͣ͡·Σ ͔͔͙͍ͨͪͫͨͭ͟·η 
14-16 ͙ ΌͤΎ нлнп ͎Φ ͙̆͊ͪ͋ͤΣ ˴͙͚ͭ͊ͫ͊͟Ύ ˹͊ͪͦ͒ͤ͊Ύ ˾͔͙ͫͨͯ͋͊͟͡



ʂʦʥʮʝʧʮʠʷ çʄʘʩʪʝʨʩʢʦʡ ʟʥʘʥʠʡè

ζ˻͎͔ͪͦͣͤͦ ͙ ͍͔ͫ ͍ͦͪ͊ͫͭ͊͘Ό΅͔͔ ͎͍͋ͦ͊ͭͫͭͦ ͙͚ͤ͊ͤ͘ ͪ͊͋ͪͦͫ͊ͤͦ͘ ͔͎ͫͦ͒ͤΎ ͨͦ 
͍͔ͫͣͯ ͙ͣͪͯΦ ͙̏ͭͻ ͙͚ͤ͊ͤ͘Σ ͍͔ͪͦΎͭͤͦΣ ͋·ͦ͡ ͋· ͒ͦͫͭ͊ͭͦ;ͤͦ ͒͡Ύ ͔ͪ΄͔͙ͤΎ 
͍͔͎ͫͦ ͎͎ͪͦͣ͊͒ͤͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͚ͭͪͯ͒ͤͦͫͭ ͤ͊΄͙ͻ ͔͚͒ͤΣ ͤͦ ͙ͦͤ ͔ͪ͊ͫͫΎͤ· ͙ 
͔͎͙͍ͤͦͪ͊ͤͦ͊ͤ͘·Φ ˹͊ͣ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊ ͦ;͙ͫͭ͊͟ ͣ·΄͔͙ͤ͡Ύ͍ ͍ͫ ͔͚ͦͦ͋ͪ͊ͤͦ͘ 
͔͚ͣ͊ͫͭͪͫͦ͟Σ ͎͔͒ ͣͦ͗ͤͦ ͨͦͯ͡;͊ͭΈΣ ͙͍ͫͦͪͭͪͦ͊ͭΈΣ ͙͍ͫͯͣͣͪͦ͊ͭΈΣ ͍͙͍ͯͫ͊͊ͭΈΣ 
ͪ͊͘ΆΎͫͤΎͭΈ ͙ ͍͙͍ͫͪ͊ͤ͊ͭΈ ͙ͤ͊ͤ͘Ύ ͙ ͙͔͙͒Φη ς˥ ͔͔ͪ͋ͪͭ ̂Ήͫ͡͡Σ мфпл

(An immense and ever-increasing wealth of knowledge is scattered about the 
world today; knowledge that would probably suffice to solve all the mighty 
difficulties of our age, but it is dispersed and unorganized. We need a sort of 
mental clearing house for the mind: a depot where knowledgeand ideas are 
received, sorted, summarized, digested, clarified and comparedςHerbert Wells, 1940)

˿͔͎ͦ͒ͤΎ ͔ͭͻ͎͙͙ͤͦͦ͡ IR/ML/NLP/NLU ͨ ͍ͦͦ͘͡ΎΌͭ ͔ͪ΄͊ͭΈ ͙͔ͭ͊͊͒͊͘͟;͙
2



ʆʪ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʢ çʄʘʩʪʝʨʩʢʦʡ ʟʥʘʥʠʡè

˹͔͙͒ͦͫͭ͊ͭ͟ ͦ͋·;͎ͤͦͦ ͙ͨͦͫ͊͟:

Å͊͟͟ ͙ͫ͊ͭ͟Έ ͍ͤͦ·͔ ͙ͤ͊ͤ͘ΎΚ
Å;ͭͦ ͔͒͊ͭ͡Έ ͫ ͚͔ͤ͊͒ͤͤ·ͣΚ

˸͔͊ͫͭͪͫ͊͟Ύ ͙͚ͤ͊ͤ͘ς͙ ͔͙͚ͤͫͭͪͯͣͤͭ͊ͪ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ 
͔ͨͦͫ͒ͯ͡Ό΅͙ͻ Ή͍ͭ͊ͨͦͪ͊͋ͦͭ· ͔͍ͫͭͫͭͦ͟·͙ͣ ͙ͫͭͦ;͙͙ͤ͊ͣ͟Υ

Å͙΅ͯ ς;ͭͦ͋· ͙͍ͤ͊͊ͨ͊ͭ͟͡Έ
Å͙͍ͤ͊͊ͨ͊͟͡Ό ς;ͭͦ͋· ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ
Å͙͙͊ͤ͊ͪͯ͘͡Ό ς;ͭͦ͋· ͙ͨͦͤͣ͊ͭΈ
Å͙ͨͦͤͣ͊Ό ς;ͭͦ͋· ͙͔ͨͪͣͤΎͭΈ ͙ ͔͔͍ͨͪ͒͊͊ͭΈ

˿͔͎ͦ͒ͤΎ ͔ͭͻ͎͙͙ͤͦͦ͡ IR/ML/NLP/NLU ͨ ͍ͦͦ͘͡ΎΌͭ ͔ͪ΄͊ͭΈ ͙͔ͭ͊͊͒͊͘͟;͙
3



ʕʚʦʣʶʮʠʷ ʧʦʜʭʦʜʦʚ ʚ ʦʙʨʘʙʦʪʢʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ

˨͔͙ͦͣͨͦ͘͟ͼ͙Ύ ͊͒͊͘; ͨͦ ͍ͯͪͦͤΎͣ ζ͙͙ͨͪ͊ͣ͒· b[tη
Å ͣͦͪͺ͎͙ͦͦ͡;͔͙͚ͫ͟ ͙͊ͤ͊͘͡Σ ͔͙ͣͣ͊ͭ͊͘͡ͼ͙ΎΣ ͔ͦͨ;͙͊ͭ͟ΣΧ

Å ͙͙ͫͤͭ͊ͫ͟;͔͙͚ͫ͟ ͙͊ͤ͊͘͡Σ ͍·͔͔͙͔͒ͤ͡ ͔͙͍ͭͪͣͤͦΣ b9wΣΧ

Å ͔͙ͫͣ͊ͤͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡Σ ͍·͔͔͙͔͒ͤ͡ ͺ͍͊ͭͦ͟Σ ͔ͭͣΣΧ

˸͔͙ͦ͒͡ ͍͔ͭͦͪͤ͟·ͻ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͍ͫͦ͡ όΉ͔͙͎͍ͣ͋͒ͤͦ)
Å ͔͙ͣͦ͒͡ ͙͙͙͍͚͒ͫͭͪ͋ͯͭͤͦ ͔͙͙ͫͣ͊ͤͭ͟Υ 

word2vec [Mikolov, 2013], FastText[Bojanowski, 2016]ΣΧ

Å ͔͙ͭͣ͊ͭ;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ [5! ώBlei, 2003], ARTM [2014ϐΣΧ

˹͔͚͔͔͍ͪͦͫͭ·͔͍͔ͭͦͪͤ͟·͔ ͔͙ͣͦ͒͡ ͦ͊͟͡͡Έͤ·ͻ ͔͍ͦͤͭͫͭͦ͟͟
Å ͔͔ͪͯͪͪͤͭͤ͟·͔ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭΥ LSTM, GRUΣΧ

Å ζend-to-endη ͔͙ͣͦ͒͡ ͍͙͙ͤͣ͊ͤΎ,ͭͪ͊ͤͫͺ͔ͦͪͣͪ·Σ LLM:

ͣ͊΄͙ͤͤ·͚ ͔͔͍ͨͪͦ͒Σ BERT [2018], GPT-3 [2020], GPT-п ώнлноϐΣΧ
4



ʊʨʘʥʩʬʦʨʤʝʨʳ: ʥʝʡʨʦʩʝʪʝʚʳʝʤʦʜʝʣʠ ʷʟʳʢʘ

5

Åͦ͋ͯ;͊ΌͭͫΎ ͍͔͙͍ͭͦͪͦ͊ͭ͘͟Έ ͙ ͔ͨͪ͒ͫ͊͘͟·͍͊ͭΈ ͍ͫͦ͊͡ ͨͦ ͔ͦͤͭͫͭͯ͟͟

Åͦ͋ͯ;͊ΌͭͫΎ ͨͦ ͔͚ͭͪ͊͋͊ͭ͊ͣ ͔͍ͭͫͭͦ͟Σ ζ͙ͦͤ ͍͙͔͙͒͡ ͍ Ύ͘·͔͟ ͍͖ͫη

Åͣͯ͡Έ͙ͭΎ͘·;ͤ·Υ ͦ͋ͯ;͊ΌͭͫΎ ͤ͊ ͔͒ͫΎͭ͊͟ͻ Ύ͘·͍ͦ͟

Åͣͯ͡Έ͙ͭ͊͒͊͘;ͤ·Υ ͒͡Ύ ͚͊͗͒ͦ͟ ͍͚ͤͦͦ ͊͒͊͘;͙ NLP/NLU ͒ ͦͫͭ͊ͭͦ;ͤͦ 
͔ͨͪ͒ͦ͋ͯ;͔͚͔͙ͤͤͦͣͦ͒͡ ͙͙͡ ͒ͦͦ͋ͯ;͔͙ͤΎͤ͊ ͔ͤ͋ͦ͡Έ΄͚ͦ ͍·͔͋ͦͪ͟



ʌʫʥʢʮʠʠ çʄʘʩʪʝʨʩʢʦʡ ʟʥʘʥʠʡè

˽͔͍ͦ͒͋ͦͪ͊ͭͫͭͦ͟͟ ςͨ ͙͍ͦͫͦ͟·͚ ͙͔͔͙ͤͭͪͫͪ ͊͋ͦ;͔͔ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ/͎ͪͯͨͨ·
˾͊ͫ΄͙͔ͪͤͤ͊Ύͨͦ͒͋ͦͪ͊͟τͨͦ͒͋ͦͪ͊͟+͔͙ͫͣ͊ͤͭ;͔͙ͫ͟ ͙͙͔͋͘͟͡ ͔ͭͫͭ͟·

˽͙͍ͦͫͦͦ͟-͔͔͔ͪͦͣͤ͒͊ͭ͟͡Έͤ·͔ ͔͍͙ͫͪͫ·Υ

Å ͙ͨͦͫ͟ ͔͙ͫͣ͊ͤͭ;͔͙ͫ͟ ͙͙͋͘͟͡ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͨͦ ͔ͨͦ͒͋ͦͪ͟
Å ͙͙͎ͣͦͤͭͦͪͤ ͍ͤͦ·ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͨͦ ͔͙͔ͭͣ͊ͭ͟ ͙ͨͦ͒͋ͦͪ͟
Å ͔ͦͤͭͫͭͤ͟͟·͔ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͔ͭͫͭͯ͟ ͔͒ͦͯͣͤͭ͊͟ ͙͘ ͙ͨͦ͒͋ͦͪ͟

ˢ͙͙ͤ͊ͭ͡;͔͙͔ͫ͟ ͔͍͙ͫͪͫ·Υ

Å ͍͙ͨͦͯ͊ͭͦͣ͊ͭ͡;͔ͫ͊͟Ύ ͙ͫͯͣͣ͊ͪ͊͘ͼ͙Ύ͙ͨͦ͒͋ͦͪ͟
Å ͔͙ͭͣ͊ͭ͊͘ͼ͙ΎΣ ͔ͦͤͭͤͭ͟-͙͊ͤ͊͘͡Σ ͍͙͙ͯ͊͊͘͘͡ͼ͙Ύ͙ͨͦ͒͋ͦͪ͟
Å ͍·Ύ͍͔͙͔ͤ͡ ͍ͤͦ·ͻ ͤ͊ͯ;ͤ·ͻ ͔͍ͭͪͤ͒ͦ ͨͦ ͔͙͔ͭͣ͊ͭ͟ ͙ͨͦ͒͋ͦͪ͟
Å ͔͔ͪͦͣͤ͒͊͟ͼ͙Ύ ͨͦͪΎ͒͊͟ ;͔͙ͭͤΎ ͔͍͒ͦͯͣͤͭͦ͟ ͙ͨͦ͒͋ͦͪ͟

˴͙͙͍ͦͣͣͯͤ͊ͭͤ͟·͔ ͔͍͙ͫͪͫ·Σ ͔ͨͦ͒͒ͪ͗͊͟ ͔͙͍͎ͦͭͤͦͦ͟͟͡͡ ͪ͊ͯͣ͊͘:

Å ͍͔͔ͫͦͣͫͭͤͦ ͍͔͙͔ͫͦͫͭ͊ͤ͡Σ ͔͙͔ͦ͋ͫͯ͗͒ͤΣ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͨͦ͒͋ͦͪͦ͟
Å ͔ͨͦ͒͒ͪ͗͊͟ ͔͚ͨͪͦͭͤͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͨͦ ͔͙͔ͭͣ͊ͭ͟ ͙ͨͦ͒͋ͦͪ͟

6



ʇʦʠʩʢ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ (ʧʨʦʪʦʪʠʧ ʠʥʪʝʨʬʝʡʩʘ)

˽͙͎͔ͦ͒͋ͦͪ͊ͪ͊ͭ͟ ͪͦ͡Έ ͙͍͎ͨͦͫͦͦͦ͟ ͊ͨͪͦͫ͊͘ ͙ ͙͍͚ͨͦͫͦͦ͟ ͍·͒͊;͙ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ

7



ʉʪʨʘʪʝʛʠʠ ʚʝʢʪʦʨʥʦʛʦ ʜʦʢʫʤʝʥʪʥʦʛʦ ʧʦʠʩʢʘ

1. ˽͙ͦͫ͟ ͨͦ ͔͔ͫͪ͒ͤͣͯ ͍͔ͭͦͪͯ͟ ͙ͨͦ͒͋ͦͪ͟
όͫ͊ͣ͊Ύ ͨͪͦͫͭ͊ΎΣ ͤͦ ͔ͤ ͫ͊ͣ͊Ύ ͯ͒͊;ͤ͊Ύ ͔͎͙ͫͭͪ͊ͭΎ)

2. ˽͙ͦͫ͟ ͨͦ ͔͒ͦͯͣͤͭͯ͟ ͙͘ ͙͙͙ͨͦ͒͋ͦͪ͟͡ 
͔ͤͫͦ͟͡Έ͙ͣ͟ ͙͙͋ͣ͘͟͡ ͟ ͔ͤ ͣͯ ͔͒ͦͯͣͤͭ͊ͣ͟

3. ˾͙͔͙͔͊͋ͤ͘ ͙ͨͦ͒͋ͦͪͤ͊͟ ͔͊ͫͭͪ͟͡· ͙  
͙ͨͦͫ͟ ͨͦ ͼ͔ͤͭͪ͊͡Έͤ·ͣ ͔͒ͦͯͣͤͭ͊ͣ͟ ͔͍͊ͫͭͪͦ͟͡

4. ˾͙͔͙͔͊͋ͤ͘ ͔͍͒ͦͯͣͤͭͦ͟ ͙ͨͦ͒͋ͦͪͤ͊͟ ͔͎͔ͫͣͤͭ· 
͙ ͙ͨͦͫ͟ ͨͦ ͔ͫ ͎͔͍ͣͤͭͦ ͔͍͒ͦͯͣͤͭͦ͟

5. ˽͙ͦͫ͟ ͨͦ ͔͒ͦͯͣͤͭ͊ͣ͟ ͔͚ͫͣ͗ͤͦ ͔͙͙ͭͣ͊ͭ͟ 
͒͡Ύ ͔͒ͦͯͣͤͭ͊͟ ͙͙͡ ;͙͊ͫͭ ͔͍͒ͦͯͣͤͭͦ͟ ͙ͨͦ͒͋ͦͪ͟

6. ˽͙ͦͫ͟ ͨͦ ͔͙͔ͭͣ͊ͭ͟Σ ͔͚ͫͣ͗ͤͦ ͒͡Ύ ͍͔͚ͫ ͙ͨͦ͒͋ͦͪ͟

8



ɹʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ

Å SciBERT(2019) Beltagyet al.
SciBERT: A pretrained language model for scientific text

Å SPECTER(2020) Cohan et al.
SPECTER: Document-level representation learning 
using citation-informed transformers

Å LaBSE(2020) Feng et al.
Language agnostic BERT sentence embedding

ÅMPNet(2020) Song et al.
MPNet: Masked and permuted pre-training for language understanding

Å SPECTER-2 (2022) Singh et al.
SciRepEval: A multi-format benchmark for scientific document representations

Å SciNCL(2022) Ostendorffet al.
Neighborhood contrastive learning for scientific document representations with citation embeddings

ÅmE5(2024) Wang et al. 
Multilingual E5 text embeddings: A technical report. 2024.

9



ʄʦʪʠʚʘʮʠʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ

˸͔ͦ͒͡Έ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͙͔͙ͨͪͣͤͣ͊ ͍ ͪͯͫͫͦ͟Ύ͘·;ͤ·ͻ ͔͍͙ͫͪͫ͊ͻ ͒͡Ύ 
͙ͨͦͫ͊͟Σ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙Σ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙Σ ͙͊ͤ͊͊͘͡ ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙͚ 
όζ˸͔͊ͫͭͪͫ͊͟Ύ ͙͚ͤ͊ͤ͘ηΣ Ŝ[ƛōǊŀǊȅΦǊǳ,ͤ͊ͯ;ͤ·͔ Ή͔ͭͪͦͤͤ͟͡·͔ ͙͙͔͙͋͋ͦͭ͟͡ύ

͔͍͙́ͪ͋ͦ͊ͤΎ ͟ ͔͙ͣͦ͒͡Υ
Åͣ ͙͙͙ͤͣ͊͘ͼ͙Ύ ͔ͪ͊ͣͪ͊͘ ͔͙ͣͦ͒͡ όно˸ ͔͍ͨ͊ͪ͊ͣͭͪͦύ
Åͨ ͙ͪ ͊͟;͔͍͔ͫͭΣ ͍͙ͫͦͨͦͫͭ͊ͣͦͣ ͫ ͯ͡;΄͙͙ͣ ό{h¢!ύ ͔ͣͦ͒͡Ύ͙ͣ
Å͍ ͦͣͦ͗ͤͦͫͭ͘Έ ͍·;͙͔͙ͫͤ͡Ύ Ή͔͙͎͍͔ͣ͋͒ͤͦ͋͘ Dt¦
Åͣ ͯ͡Έ͙ͭΎ͘·;ͤͦͫͭΈΥ ͎͙͚͙͚͊ͤͫ͟͡Σ ͙͚ͪͯͫͫ͟Σ ͙ ͒ͪΦ
Å͍ ͦͣͦ͗ͤͦͫͭ͘Έ ͒ͦͦ͋ͯ;͔͙ͤΎ͔͙ͣͦ͒͡ ͨͦ ͒͊ͤͤ·ͣ ͦ ͼ͙͙͍͙͙ͭͪͦ͊ͤ
Åͦ ͼ͔͙͍͙͔ͤ͊ͤ ͊͟;͔͍ͫͭ͊ τͨͦ ͫͭ͊ͤ͒͊ͪͭͤ·ͣ Ҍ ͍ͤͦ·ͣ benchmark-͊ͣ
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ɼʘʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʥʘʫʯʥʳʭ ʪʝʢʩʪʦʚ

˨͊ͤͤ·͔ ͒͡Ύ ͦ͋ͯ;͔͙ͤΎΥ 
ÅS2ORC τSemantic Scholar Open Research Corpus

205M ͨ ͙ͯ͋͊͟͡ͼ͙͚Σ мнмM ͍͍͊ͭͦͪͦ
30M (12B ͭ ͔͍ͦͤͦ͟ύ ͦͭͦ͋ͪ͊ͤͦ ͒͡Ύ ͦ͋ͯ;͔͙ͤΎ ͔͙ͣͦ͒͡Σ 
title+abstract, 85% ͤ ͊ ͎͙͚͊ͤͫͦͣ͟͡Σ н҈ ͤ͊ ͪͯͫͫͦͣ͟

ÅeLibrary, ͘ ͎͍͙͊ͦͦ͟͡ ͙ ͊ͤͤͦͭ͊ͼ͙͙ όtitle+abstract):
8.6˸  όнB ͭ ͔͍ͦͤͦ͟ύ ͤ͊ ͪͯͫͫͦͣ͟
уΦу˸ όмΦнB ͭ ͔͍ͦͤͦ͟ύ ͤ͊ ͎͙͚͊ͤͫͦͣ͟͡

˨͊ͤͤ·͔ ͒͡Ύ ͒ͦͦ͋ͯ;͔͙ͤΎ:
ÅS2AG τSemantic Scholar Academic Graph
͙ͫͭͦ;͙͙ͤ͟Υ Crossref, PubMed, Unpaywall͙  ͒ͪΦ 
2.5B ͫ ͍Ύ͔͚͘ ͼ͙͙͍͙ͭͪͦ͊ͤΎ

11



ʄʝʪʦʜʠʢʠʦʮʝʥʠʚʘʥʠʷ ʤʦʜʝʣʝʡ (benchmark s)

SciDocs: 6 ͘ ͊͒͊; 
Å͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͔͚ͫͭ͊ͭ ͨͦ MeSHκ ͨͦ ͔͙͔ͭͣ͊ͭ͟
Å͔͙͔ͨͪ͒ͫ͊͊ͤ͘͟ ͼ͙͙͍͙ͭͪͦ͊ͤΎ κ ͫͦ-ͼ͙͙͍͙ͭͪͦ͊ͤΎ            
Å͔͙͔ͨͪ͒ͫ͊͊ͤ͘͟ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Σ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͔͚ͫͭ͊ͭ

SciRepEval: 24 ͘ ͊͒͊;͙Σ ͍͟͡Φ SciDocsό͔ͪͦͣ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚ύΥ
Å͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙ΎΣ ͔͎͔͙ͪͪͫͫΎΣ ͫͻ͍ͦ͒ͫͭͦΣ ͙ͨͦͫ͟Σ 
Åͨͦ͒͋ͦͪ ͔ͪͼ͔͔ͤͤͭ͊͘ ͒͡Ύ ͫͭ͊ͭΈ͙Σ ͔ͪ͊ͪ͘΄͔͙͔ͤ ͔ͤͦ͒ͤͦͤ͊͘;͙ͤͦͫͭ ͍͍͊ͭͦͪͦ

RuSciBench: 8 ͘ ͊͒͊;
Å͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ OECD/˥ ˾˹́ˮ ͨͦ ͊ͤͤͦͭ͊ͼ͙͙ ru / en / ru+en
Å͙ͨͦͫ͟ ͊ͤͤͦͭ͊ͼ͙͙ ͨͦ ͔͖ ͔͔͍ͨͪͦ͒ͯ ruĄen / enĄru

______________________________________________________
N.Gerasimenko, A.Vatolin. RuSciBenchbenchmark. 2023.https://github.com/mlsa-iai-msu-lab/ru\_sci\_bench/tree/main
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ʕʪʘʧ 1: ʧʨʝʜʦʙʫʯʝʥʠʝʤʦʜʝʣʠ SciRus -tiny (MSU)

ˢͪ ͻ͙͔ͭͭͯͪ͊͟RoBERTa(Y.Liuet al., 2019), ͫ ͯ͡;͚͊ͤ͊Ύ ͙͙ͤͼ͙͙͊͊͘͡ͼ͙Ύ:
tiny (sz=23M, dim=312), small(sz=61M, dim=768), base(sz=85M, dim=1024)
Å͙͔͙͚ͪͭͪ͟ ͙͍͎ͣ͊ͫͪͦ͊ͤͤͦͦ͟ Ύ͘·͍͎ͦͦͦ͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ MLM
Å͍͔͒ Ήͨͦͻ͙ ͦ͋ͯ;͔͙ͤΎ
ÅAvg τF1-͔ͣͪ͊Σ ͔͖ͯͫͪ͒ͤͤͤ͊Ύ ͨͦ ͍͔ͫͣ ͊͒͊͘;͊ͣ ͔͋ͤ;ͣ͊ͪ͊͟

13



ʕʪʘʧ 2: ʜʦʦʙʫʯʝʥʠʝʥʘ ʧʘʨʘʭ title -abstract

˴͙͔͙͚ͪͭͪΥ͙ͫ͋͗͊ͭ͡Έ Ή͔͙͎͙͍ͣ͋͒ͤ ͦͤͭͪ͊ͫͭͤ͟·ͻ ͨ͊ͪ͊ͻ ͍͙͔ͤ͊͊ͤ͘/͊ͤͤͦͭ͊ͼ͙Ύ, ru/en
Å30.6M ͨ ͊ͪ ͙͘ S2AG
Å17.8M ͨ ͊ͪ ͙͘ eLibrary

____________________________________________________
L.Wanget al.  Text embeddings by weakly-supervised contrastive pretraining. 2022. 14



ʕʪʘʧ 3: ʜʦʦʙʫʯʝʥʠʝʥʘ ʧʘʨʘʭ cite -cocite

˴͙͔͙͚ͪͭͪΥ͙ͫ͋͗͊ͭ͡Έ Ή͔͙͎͙ͣ͋͒ͤͨ͊ͪ· ͔͍͒ͦͯͣͤͭͦ͟ (A,B) ͨ ͙ͪ ͼ͙͙͍͙͙ͭͪͦ͊ͤΥ
ζciteη τͫͭ͊ͭΈΎ Aͼ͙͙͔ͭͪͯͭ ͫͭ͊ͭΈΌB
ζco-citeη τ͔ͭͪͭΈΎ ͫͭ͊ͭΈΎ C ͼ͙͙͔ͭͪͯͭ ͫͭ͊ͭΈ͙ A͙ B

S2AG:
ÅмоΦоa ͨ͊ͪ cite
Åснa ͨ͊ͪ co-cite

eLibrary:
Å40M ͨ ͊cͪite 
Å33.7M ͨ ͊cͪo-cite

15



16

SOTA
(state of the art)

ˤ ͔͔ͫͪ͒ͤͣ ͊͟;͔͍ͫͭͦ ͯ͡;΄͔Σ ;͔ͣ ͯ ͔͔͚ͣͦ͒͡Σ ͦͭͦͪ͟·͔ ͍ рΣ нл ͙ ͔͒͊͗ нлл ͪ͊͘ ͋ͦ͡Έ΄͔

Model name
Model 

size
Avg

all-mpnet-base-v2 110M 91,03

Scincl 110M 90,84

scirus-tiny v3 (͚ͣ͊ нлнпύ 23M 90,10

e5-large-v2 335M 88,70

e5-base 109M 88,58

e5-base-v2 109M 88,43

multilingual-e5-large 560M 87,53

e5-small-v2 33.4M 86,99

multilingual-e5-base 278M 86,91

e5-mistral-7b-instruct 4byte 7.11B 86,03

scirus-tiny v2 (ͺ͔͍ͪ͊͡Έ нлнпύ 23M 84,21

sentence-transformers/LaBSE 471M 80,78

e5_pretrain_longer_240000_similarity_step_5581 23M 80,51

cointegrated/rubert-tiny2 29.4M 71,60

allenai/scibert_scivocab_uncased 110M 69,04

scirus-tiny v1 (ͤͦΎ͋ͪΈ нлноύ 23M 67,92

nreimers/MiniLM-L6-H384-uncased (e5-small-v2 pretrain) 33.4M 65,68

ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ ʧʦ ʤʝʪʨʠʢʘʤ SciDocs
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SOTA
(state of the art)

model_name Model size

elibrary_oecd_full translation_search

macro_f1 ru_en 
recall@1

en_ru 
recall@1

e5-mistral-7b-instruct 7.11B 67,28 3,65 18,11

multilingual-e5-large 560M 63,70 99,19 99,37

scirus-tiny3 23M 61,13 94,83 95,81

scirus-tiny2 23M 60,86 96,7 95,11

multilingual-e5-base 278M 62 97 98

LaBSE 471M 60,21 98,31 97,20

LaBSE-en-ru 128M 60,05 98,26 96,93

paraphrase-multilingual-mpnet-base-v2 60,03 66,33 78,18

FRED-T5-large 360M 59,80 22,25 0,79

distiluse-base-multilingual-cased-v1 58,69 92,04 90,83

paraphrase-multilingual-MiniLM-L12-v2 56,48 72,87 77,49

mfaq 54,84 86,75 90,11

scirus-tiny 23M 54,83 88 88

ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ ʧʦ ʤʝʪʨʠʢʘʤ ruSciBench

˴͊;͔͍ͫͭͦ ͪͦͫͫ͟-Ύ͘·͍͎ͦͦͦ͟ ͙ͨͦͫ͊͟ ͙͋ͦ͘͟͡ ͟ ͔ͣͦ͒͡ΎͣΣ ͦͭͦͪ͟·͔ ͍ нл ͪ͊͘ ͋ͦ͡Έ΄͔
17



ɺʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ ʤʦʜʝʣʝʡ

1. ˾͔͊ͣͪ͘ ͙ ͊͟;͔͍ͫͭͦ ͔͙ͣͦ͒͡ ͍ ͍͔͙͙ͫͪ͊ͤͤ ͫ SciNCL
τ͔ͣͤΈ΄͔ ͔͍ͨ͊ͪ͊ͣͭͪͦΥ но˸ ͙͍ͨͪͦͭ ммл˸
τ͔ͣͤΈ΄͔ ͔ͪ͊ͣͪͤͦͫͭ͘ΈΥ омн ͙͍ͨͪͦͭ тсу
τ͋ͦ͡Έ΄͔ ͔ͦͤͭͫͭ͟͟Υ млнп ͙͍ͨͪͦͭ рмн
τ͍͙͔ͫͦͨͦͫͭ͊ͣͦ ͊͟;͔͍ͫͭͦ όSciDocsAvgύΥ флΦмл ͙͍ͨͪͦͭ флΦуп

2. ˴͙͍͔ͦͤͭͪ͊ͫͭͤͦ͒ͦͦ͋ͯ;͔͙͔ͤͤ͊ ͨ͊ͪ͊ͻ title -abstract
τͫͯ΅͔͍͔ͫͭͤͤͦ ͯͯ͡;΄͔͊ͭ ͔͙͙ͣͭͪ͟ ͊͟;͔͍ͫͭ͊Σ
τ͔ͦͫͦ͋ͤͤͦ ͊͟;͔͍ͫͭͦ ͪͦͫͫ͟-Ύ͘·͍͎ͦͦͦ͟ ͙ͨͦͫ͊͟

3. ˴͙͍͔ͦͤͭͪ͊ͫͭͤͦ͒ͦͦ͋ͯ;͔͙͔ͤͤ͊ ͨ͊ͪ͊ͻ cite / cocite
τ͔͙͔ͦͣͨͤͫͪͯͭ͟ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͪͦͫͫ͟-Ύ͘·͍ͦ͟·ͻ ͒͊ͤͤ·ͻ

__________________________________________________

˹Φ˥͔͙͔ͪ͊ͫͣͤͦ͟, s Φˤ͙͊ͭͦͤ͡, s Φ͙̒ͤͤ͊, ˴ Φˤͦͪͦͤͼ͍ͦΦ ˸͔͊ͤ͡Έ͊͟Ύ ͋ͦ͡Έ΄͊Ύ Ύ͘·͍ͦ͊͟Ύ ͔ͣͦ͒͡Έ ͒͡Ύ ͙ͦ͋ͪ͊͋ͦͭ͟ ͤ͊ͯ;ͤ·ͻ 
͔͍ͭͫͭͦ͟Φ нлнпΦ όͤ͊ ͔ͪͼ͔͙͍͙͙ͤͪͦ͊ͤ͘ύ
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ʇʝʨʚʦʝ ʚʥʝʜʨʝʥʠʝ

ζ˾͊ͪ͊͋ͦͭ͊ͤͤ͊͘Ύ ͍ ͪ͊ͣ͊͟ͻ ͎͒͊ͤͤͦͦ ͔ͨͪͦͭ͊͟ ͔ͣͦ͒͡Έ ͔ͯ͗ ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ 

˹͊ͯ;͚ͤͦ Ή͔͚ͭͪͦͤͤͦ͟͡ ͙͙͔͔͋͋ͦͭ͒͟͡͡Ύ ͔ͪ΄͔͙ͤΎ ͼ͔͎ͦͦ͡ ͪΎ͒͊ ͊͒͊͘;Σ ͍ͫΎ͊ͤͤ͘·ͻ 

ͫ ͦͼ͔͚ͤͦ͟ ͔͙ͭͣ͊ͭ;͔͚ͫͦ͟ ͙͙͋ͦͫͭ͘͡ ͤ͊ͯ;ͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟Φ ͔̂͗ ͔͙͍ͨͪͦͭͫͭͪͦ͊ͤ 

͔ͫͨͼ͙͙͙͊ͫͭ͊ͣ͡ ͔ͨͦͤ͘͡·͚ ͔͍͙ͫͪͫ ͒͡Ύ ͯ;͔ͤ·ͻΣ ͍ͨͦͦ͘͡ΎΌ΅͙͚ ͒͡Ύ ͚͊͒͊ͤͤͦ͘ 

ͫͭ͊ͭΈ͙ ͙͙͡ ͙ͨͦ͒͋ͦͪ͟ ͔͚ͫͭ͊ͭ ͚͙ͤ͊ͭ ͔͙ͭͣ͊ͭ;͔͙ͫ͟ ͨͦͻ͙͔ͦ͗ ͔͒ͦͯͣͤͭ͟·Σ ͊͟͟ ͔͙ͫͪ͒ 

͍͔͎ͫͦ ͙͍ͣ͊ͫͫ͊ eLIBRARY.RUό͔͔͋ͦ͡ рр ͣͤ͡Φ ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙͚ύΣ ͭ͊͟ ͙ ͭͦ͡Έͦ͟ 

͔͙ͫͪ͒ ͍ͤͦ·ͻ ͔͙͚ͨͦͫͭͯͨͤ͡Φ ˤ͚͊͗ͤͦ ͒͡Ύ ͤ͊ͫ ͔ͦͫͦ͋ͤͤͦͫͭΈΌ ͚͒͊ͤͤͦ ͔͙ͣͦ͒͡ 

Ύ͍͡Ύ͔ͭͫΎ ͔͔ ͣͯ͡Έ͙ͭΎ͘·;ͤͦͫͭΈΣ ͨͦͫͦ͟͡Έͯ͟ ˹͊ͯ;ͤ͊Ύ Ή͔ͭͪͦͤͤ͊͟͡Ύ ͙͙͔͋͋ͦͭ͊͟͡

͔͙ͫͦ͒ͪ͗ͭ ͔͒ͦͯͣͤͭ͟· ͤ͊ ͙ͪ͊͘͡;ͤ·ͻ Ύ͘·͊͟ͻΦη

τ˥͔͙͚ͤͤ͊͒ ˩͔͔ͪͣͤͦ͟Σ ͎͔͔ͤͪ͊͡Έͤ·͚ ͙͔͒ͪͭͦͪ͟ ˹̏ˣ
________________________________________________________

˹͊ͯ;ͤ͊Ύ Ή͔ͭͪͦͤͤ͊͟͡Ύ ͙͙͔͋͋ͦͭ͊͟͡Σ ͨͦͪͭ͊͡ Ŝ[L.w!w¸Φw¦Φ ˽͔ͪͫͫ-͔͙ͪ͘͡ нп-04-нлнпΥ ζ˻ͭͪ͟·ͭ ͙ͨͦͫ͟ ͙͙͋͘͟͡ͻ ͨͦ 

͔͙͔ͭͣ͊ͭ͟ ͙ͨͯ͋͊͟͡ͼ͙͚ ͫ ͙͔͔͙͔ͨͪͣͤͤͣ ͔͚͔͙ͤͪͦͫͭ ˸˥̂ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͤ͊ͯ;ͤ·ͻ ͔͍ͭͫͭͦ͟Φη 

https://elibrary.ru/projects/news/search\_similar\_publ.asp 19
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ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʬʝʨʠʨʦʚʘʥʠʝ ʧʦʜʙʦʨʢʠ

____________________________________________________
ˢΦ ˤ͍͊ͫͦ͡.˸͔ͭͦ͒· ͍͙ͨͦͯ͊ͭͦͣ͊ͭ͡;͔͚ͫͦ͟ ͙ͫͯͣͣ͊ͪ͊͘ͼ͙͙ͨͦ͒͋ͦͪͦ͟ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΦ ˸̅́ˮΣ нлнл

˿Φ ˴ͪ·͍͗͊ͤͦͫ͊͟ΎΦ ͔́ͻ͎͙ͤͦͦ͡Ύ ͍͙ͨͦͯ͊ͭͦͣ͊ͭ͡;͔͚ͫͦ͟ ͙ͫͯͣͣ͊ͪ͊͘ͼ͙͙ͨͦ͒͋ͦͪͦ͟ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΦ ˸˥̂Σ нлнн20



ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʬʝʨʠʨʦʚʘʥʠʝ ʧʦʜʙʦʨʢʠ

˴ͦͤͼ͔ͨͼ͙Ύ MAHS(Machine Aided Human Summarization)

1. ˿͙͔ͫͭͣ͊ ͔͔͔ͪͦͣͤ͒ͯͭ͟ ͫͼ͔͙͚ͤ͊ͪ ͔ͪͺ͔ͪ͊ͭ͊τ͙ͫͨͫͦ͟ ͔͚ͫͭ͊ͭ ͙ͨͦ͒͋ͦͪ͟, 
͙͍ͪ͊ͤ͗ͪͦ͊ͤͤ·͚ ͍ ͔͔͔ͪͦͣͤ͒ͯͣͦͣ͟ ͨͦͪΎ͔͒͟ ͙ͻ ͙͙ͯͨͦͣͤ͊ͤΎ όͼ͙͙͍͙ͭͪͦ͊ͤΎύ

2. ˽ͦ͡Έ͍͔ͦ͊ͭ͘͡Έ ͔ͣͦ͗ͭ ͔͙͍ͫͦͪͪͭͪͦ͊ͭ͟͟Έ ͫͼ͔͙͚ͤ͊ͪ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫͦ ͍͙͙ͫͦͣ ͼ͔͡Ύ͙ͣ

3. ˤ ͼ͙͔͟͡ ͨͦ ͫͭ͊ͭΈΎͣ ͫͼ͔͙ͤ͊ͪΎΣ ͍ ͨͦͪΎ͔͒͟ ͙ͻ ͙͙ͯͨͦͣͤ͊ͤΎΥ

Åͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ ͊ͨͪ͊͘΄͙͍͔͊ͭ ͔͊ͫͨͭ͟· ͫͭ͊ͭΈ͙Σ ͙͊͟͟͡Ύ ͤ͊ ͙ͤͦͨ͟͟ ͫͯͺ͖͍ͪͦ͡: 
ζ͊͟͟ ͎͙͔͒ͪͯ ͍͊ͭͦͪ· ͦ͋·;ͤͦ ͫͫ·͊͡ΌͭͫΎ ͤ͊ Ήͭͯ ͫͭ͊ͭΈΌηΣ ζͼ͔͡Έ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎηΣ 
ζͦ ͍ͫͤͦͤ͊Ύ ͙͔͒ΎηΣ ζ͔ͣͭͦ͒ηΣ ζ͔ͪͯ͘͡Έͭ͊ͭηΣ ζ͍·͍ͦ͒η Σ ζ͔ͤ͒ͦͫͭ͊ͭͦ͟η ͙ ͭΦ͒Φ

Å͎͙͊ͦͪͭͣ͡ ͫͯͺ͖͙ͪ͊ͫͭͪͦͭ͡ ͙͍ͪ͊ͤ͗ͪͦ͊ͤͤ·͚ ͙ͫͨͫͦ͟ ͔͔͍ͪ͊ͤͭͤ͡·ͻ ͺͪ͊͘

Åͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ ͍͒ͦ͋͊͡Ύ͔ͭ ͺͪ͊ͯ͘ ͙͘ ͔͔͎ͨͪ͒ͦ͗ͤͤͦͦ͡ ͙ͫͨͫ͊͟ ͍ ͔ͭͫͭ͟ ͔ͪͺ͔ͪ͊ͭ͊

Å͙ͨͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ ͔͙͔ͦͪͪͭͪͯͭ͟͟ ͔ͭͫͭ͟ ͔ͪͺ͔ͪ͊ͭ͊

____________________________________________

ˢΦ ˤ͍͊ͫͦ͡.˸͔ͭͦ͒· ͍͙ͨͦͯ͊ͭͦͣ͊ͭ͡;͔͚ͫͦ͟ ͙ͫͯͣͣ͊ͪ͊͘ͼ͙͙ͨͦ͒͋ͦͪͦ͟ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΦ ˸̅́ˮΣ нлнл21



ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʬʝʨʠʨʦʚʘʥʠʝ ʧʦʜʙʦʨʢʠ

˻͍ͫͤͦͤ·͔ ͊͒͊͘;͙ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎΥ
Å͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͦ͋ͯ;͊Ό΅͔͚ ͍·͙͋ͦͪ͟: paper Ą (refs, survey)
Å˾͙͍͙͔͊ͤ͗ͪͦ͊ͤ ͔͚ͫͭ͊ͭ ͒͡Ύ ͫͼ͔͙ͤ͊ͪΎ ͔ͪͺ͔ͪ͊ͭ͊
Åˤ·͋ͦͪ ͔͔͍ͪ͊ͤͭͤ͡·ͻ ͺͪ͊͘ ͙͘ ͔ͭͫͭ͊͟ ͫͭ͊ͭΈ͙ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͫͯͺ͖ͪ͊͡
Å˾͙͍͙͔͊ͤ͗ͪͦ͊ͤ ͍·͋ͪ͊ͤͤ·ͻ ͺͪ͊͘ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͫͯͺ͖ͪ͊͡
Åˤ·͋ͦͪ ͔͔͍͎ͪ͊ͤͭͤͦͦ͡ ͔ͦͤͭͫͭ͊͟͟ ͨͦ ͚͒͊ͤͤͦ ͫͫ·͔͟͡Σ ͙͔ͤ͊ͨͪͣͪΥ 

___________________________________________
M.Yasunaga, J.Kasai, R.Zhang, A.Fabbri, I.Li, D.Friedman, D.Radev. ScisummNet: A Large Annotated Corpus 
and Content-Impact Modelsfor Scientific Paper Summarization with Citation Networks. 2019. 

22



ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʬʝʨʠʨʦʚʘʥʠʝ ʧʦʜʙʦʨʢʠ

_________________________________
ˢΦ ˤ͍͊ͫͦ͡.˸͔ͭͦ͒· ͍͙ͨͦͯ͊ͭͦͣ͊ͭ͡;͔͚ͫͦ͟ 
͙ͫͯͣͣ͊ͪ͊͘ͼ͙͙ͨͦ͒͋ͦͪͦ͟ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΦ 
˸̅́ˮΣ нлнл

˿Φ ˴ͪ·͍͗͊ͤͦͫ͊͟Ύ. ́ ͔ͻ͎͙ͤͦͦ͡Ύ 
͍͙ͨͦͯ͊ͭͦͣ͊ͭ͡;͔͚ͫͦ͟ ͙ͫͯͣͣ͊ͪ͊͘ͼ͙͙
ͨͦ͒͋ͦͪͦ͟ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΦ ˸˥̂Σ нлнн

23



ʊʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʙʦʨʢʠ

_____________________________________________________
Ianina A., GolitsynL., Vorontsov K. Multi-objective topic modeling for exploratory search in tech news. AINL 2017.
Vorontsov K. Rethinking probabilistic topic modeling from the point of view of classical non-Bayesian regularization. 2023. 
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf 24

͔͙́ͣ͊ͭ;͔ͫ͊͟Ύ ͔ͣͦ͒͡Έ ό́˸ύ ͔ͦ͟͟͡͡ͼ͙͙ 
͔͍ͭͫͭͦ͟·ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͔͔ͦͨͪ͒͡Ύ͔ͭ
Å͙͔͊͟͟ ͔ͭͣ· ͔ͫͭΈ ͍ ͊͗͒ͦͣ͟ ͔͔͒ͦͯͣͤͭ͟
Å͙͘ ͙͊͟͟ͻ ͍ͫͦ͡ ͙ͫͦͫͭͦͭ ͊͗͒͊͟Ύ ͔ͭͣ͊

˸ͯ͡Έ͙ͭͣͦ͒͊͡Έͤ͊Ύ ́˸͔͔ͦͨͪ͒͡Ύ͔ͭ ͔ͭ͊͗͟Σ 
Å͙͔͊͟͟ ͔΅͖ ͔͔͍ͤͭͫͭͦ͟·͔ ͔ͭͦͤ͟· 
͔ͫͦ͒ͪ͗͊ͭͫΎ ͍ ͚͊͗͒ͦ͟ ͔͔ͭͣ 

http://www.machinelearning.ru/wiki/images/3/34/Ianina17exploratory.pdf
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf


ʊʝʭʥʦʣʦʛʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ BigARTM

______________________________________________________
Ianina A., GolitsynL., Vorontsov K. Multi-objective topic modeling for exploratory search in tech news. AINL 2017.
Vorontsov K. Rethinking Probabilistic Topic Modeling from the Point of View of Classical Non-Bayesian Regularization. 2023. 
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf 25

http://www.machinelearning.ru/wiki/images/3/34/Ianina17exploratory.pdf
http://www.machinelearning.ru/wiki/images/d/d5/Voron17survey-artm.pdf


ʊʝʭʥʦʣʦʛʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ

˿ͻ͔ͣ͊ Ή͔͙͔ͫͨͪͣͤͭ͊͟Υ
Åʜʣʠʥʥʳʝ ʟʘʧʨʦʩʳ (1 ʩʪʨ. ɸ4)

Å100 ʟʘʧʨʦʩʦʚ ʥʘ ʢʦʣʣʝʢʮʠʶ

Å3 ʘʩʝʩʩʦʨʘ ʥʘ ʢʘʞʜʳʡ ʟʘʧʨʦʩ

Åʦʪ 10 ʜʦ 60 ʤʠʥʫʪ ʥʘ ʟʘʧʨʦʩ

Åʨʘʟʤʝʪʢʘ ʥʘ ʗʥʜʝʢʩ.ʊʦʣʦʢʘ

Åʜʚʝ ʢʦʣʣʝʢʮʠʠ ʪʝʭʥʦ-ʥʦʚʦʩʪʝʡ:

(170K Russian docs)        (750K English docs)

˻ͼ͔͙ͤ͟ ͊͟;͔͍ͫͭ͊ ͙ͨͦͫ͊͟Υ
ʪʦʯʥʦʩʪʴ(precision@k) ʧʦʣʥʦʪʘ(recall@k)  

______________________________________________________
Ianina A., GolitsynL., Vorontsov K. Multi-objective topic modeling for exploratory search in tech news. AINL 2017.

Ianina A., Vorontsov K. Regularized multimodal hierarchical topic model for document-by-document exploratory search. 2019. 26

http://www.machinelearning.ru/wiki/images/3/34/Ianina17exploratory.pdf
https://fruct.org/publications/fruct25/files/Ian.pdf


ʄʫʣʴʪʠʷʟʳʯʥʳʡʪʝʤʘʪʠʯʝʩʢʠʡʧʦʠʩʢʠʢʘʪʝʛʦʨʠʟʘʮʠʷ

˨͊ͤͤ·͔:
Åͤ ͊ͯ;ͤ·͔ͫͭ͊ͭΈ͙eLibrary
͙ ͫͭ ͊ͭΈ͙Wikipedia (100 Ύ͘·͍ͦ͟)

Åͪ ͙͙ͯ͋ͪ͟˥˾˹́ˮΣ ˤˢ˴Σ ̂˨˴Σ ˻̏˿˾

˨͍͔͊͒͊͘;͙, ͦ ͒ͤ͊ͣͦ ͔͒͡Έ:
Åͭ ͔͙ͣ͊ͭ;͔͙͚͙͔͍ͫͨͦͫ͒ͦͯͣͤͭͦͨͦ͒͟͟͟ ͔ͦͯͣͤͭ͊ͣ͟

Å͟ ͔͎͙͊ͭͦͪ͊͘ͼ͙Ύ͔͍͒ͦͯͣͤͭͦ͟

˻͔͙͔ͫͦ͋ͤͤͦͫͭͪ΄͔͙ͤΎ:
Åͣ ͦ͒͊͡Έ͙ͤͦͫͭ: Ύ͘·͙͟, ͪ ͙͙ͯ͋ͪ͟

Åͪ ͔͒ͯ͟ͼ͙Ύ͍͔͚ͫͦ͊ͪ͡(BPE-͔͙ͭͦͤ͊͘͟ͼ͙Ύ)
͒ 1ͦ1 ͭ ·ͫ. ͭ ͔͍ͦͤͦͤ͊͊͗͒͟͟·͚Ύ͘·͟

Åͫ ͦͪ͊͟΅͔͙͔͔͙ͤͣͦ͒ͫ͡ мну ˥͋͒ 4ͦ.8 ˥ ͋

˾͙ͯ͋ͪ͊ͭͦͪ͟˥˾˹́ˮʕs ˴̂ ˨˴˻ ̏˿˾

́ͦ;ͤͦͫͭΈ81% 70% 86% 80%

94%
́ͦ;ͤͦͫͭΈ
͙ͨͦͫ͊͟

27



ʊʝʭʥʦʣʦʛʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʪʝʨʤʠʥʦʚ

˻͋Ά͔͙͔͙͔͒ͤͤ ͖ͭͪͻ ͔ͭͻ͎͙͚ͤͦͦ͡Υ TopMine& SyntaxNet& BigARTM

28

____________________________________________

.ʕ˽ͦͯ͡΄͙ͤ.͔͙́ͣ͊ͭ;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ ͒͡Ύ ͙͍͙ͪ͊ͤ͗ͪͦ͊ͤΎ 
͔͔ͪͦͣͤ͒͊͟ͼ͙͚ ͔͍͎ͭͫͭͦͦͦ͟ ͔ͦͤͭͤͭ͊͟Φ нлмтΦ ˤ˸˴ ˸˥̂Φ



ʉʦʨʝʚʥʦʚʘʥʠʝ RuTermEval-2024

˽͙ͦͫ͟ ͙ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͔͙͍ͭͪͣͤͦ ͍ ͪͯͫͫͦ͟Ύ͘·;ͤ·ͻ ͤ͊ͯ;ͤ·ͻ ͫͭ͊ͭΈΎͻΥ
Å specificterm ςͭ ͔͙ͪͣͤ·Σ ͔ͫͨͼ͙ͺ͙;ͤ·͔ ͔͙͒ͦͣͤͤͦ ͔͡ ͙ͫ͟;͔͙ͫ͟
Å commonterm ςͦ ͋΅͔͙͍͔ͫͭͤ͘·͔ ͔͙ͭͪͣͤ·Σ ͔ͫͨͼ͙ͺ͙;ͤ·͔ ͭͦ͡Έͦ͟ ͔͒ͦͣͤͤͦ
Å nomenςͤ ͔ͦͣͤ͊ͭͯͪͤ͟͡·͔ ͙͔͍͙ͤ͊ͣͤͦ͊ͤΎ ͔͔͒ͦͣͤͤͦͫͨͼ͙ͺ͙;ͤ·ͻ ͦ͋Ά͔͍ͭͦ͟ 

˸͔͙͙ͭͪ͟ ͊͟;͔͍ͫͭ͊Υ
Å ͔ͨͦͤͦ͡/;͙͊ͫͭ;͔ͤͦ ͍͔͙͔ͫͦͨ͊͒ͤ ͍·͔͔͒ͤͤ͡·ͻ ͔͙͍ͭͪͣͤͦ

˻͔͙ͫͦ͋ͤͤͦͫͭ ͔͍͍͙ͫͦͪͤͦ͊ͤΎΥ
Å͍͔ͦ͗ͤͤ͡·͔ ͔͙ͭͪͣͤ·Σ ͣͯ͡Έ͙͔ͭ͒ͦͣͤͤ͊Ύ͙ ͣͯ ͡Έ͙͍ͭ͗͊ͤͪͦ͊Ύ͍ͨͦͫͭ͊ͤͦ͊͟ ͊͒͊͘;͙
Å͔ͪ͊ͣͭ͊͘͟Υ ммрл ͪͯͫͫͦ͟Ύ͘·;ͤ·ͻ ͊ͤͤͦͭ͊ͼ͙͚Σ 
нл ͔͚ͫͭ͊ͭ ͦͤ͟ͺ͔͔ͪͤͼ͙͙ ˨͙͎͊ͦ͡ нллл-нлно ό͔͒ͦͣͤ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͙͎͍͙͙͙ͤͫͭ͟͡ύ
нрл ͊ͤͤͦͭ͊ͼ͙͚ ͔͚ͫͭ͊ͭ ͨΎ͙ͭ ͎͙͒ͪͯͻ ͔͍͒ͦͣͤͦ

________________________
˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͙͎͍͙͙͔ͤͫͭ͟͡ ˨͙͎͊ͦ͡ https://www.dialog-21.ru/evaluation/
https://github.com/mlsa-iai-msu-lab/cl-ruterm3 ͔͔͎́ͪ͊ͣ͡-͊ͤ͊͟͡Υ https://t.me/rutermeval 29

https://github.com/mlsa-iai-msu-lab/cl-ruterm3
https://www.dialog-21.ru/evaluation/
https://github.com/mlsa-iai-msu-lab/cl-ruterm3
https://t.me/rutermeval


ʇʦʠʩʢʥʘʫʯʥʳʭʪʨʝʥʜʦʚ

Ǻ ͔ͣͨͦͪ͊͡Έͤ͊Ύ͔͙ͭͣ͊ͭ;͔ͫ͊͟Ύ͔ͣͦ͒͡Έ͒ͦͦ͋ͯ;͔͊ͭͫΎ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤͦ 
͔͋͘ ͯ;͙͔ͭ͡Ύ όͭΦ͔Φ ͔͋͘ ͔ͪ͊ͣ͘;͔ͤͤ·ͻ ͒͊ͤͤ·ͻύ ͤ͊ͫͭ͊ͭΈΎͻ, ͍ ·΄͔͒΄͙ͻ͘ 3͊0 ͒ ͔͚ͤ

Å̂ ͖͒͊ͭͫΎ͔͔͙͍͒ͭͭͪͦ͊ͭ͟Έ>60% ͙ 8͘7 ͭ ͔͍ͪͤ͒ͦ·ͻ͔ͭ(͙͙ͣͦ͋͊ͫͭ͘͡Data Science), 
͍·͔͔͒ͤͤ͡·ͻΉ͔͙͍ͫͨͪͭ͊ͣ͟ ͔ͭ ;͔͙͔͎͔ͤͦ͒͊ͨͦͫͨͦ͡Ύ͍͔͙ͤ͡Ύ͔ͭͣ·

˨ͦ͡Ύ 
͔ͭͣ·

˨ͦ͡Ύ͔ͭ ͣ·

30

_________________________________________________________________

˥͔͙͔ͪ͊ͫͣͤͦ͟ ˹Φ ˢΦΣ ͔̉ͪͤΎ͍͙͚ͫ͟ ˢΦ ˿ΦΣ ˹͙͙͟ͺ͍ͦͪͦ͊ ˸Φ ˢΦΣ ˹͙͙͙ͭͤ͟ ˸Φ ˨ΦΣ ˤͦͪͦͤͼ͍ͦ ˴Φ ˤΦ 

ˮ͔͔ͤͪͣͤͭ͊͟͡Έ͔ͤͦ ͦ͋ͯ;͔͙͔ͤ ͔͙ͭͣ͊ͭ;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡ ͒͡Ύ  ͙ͨͦͫ͊͟ ͔͍ͭͪͤ͒ͦ·ͻ ͔ͭͣ ͍ ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙Ύͻ κκ 

˨ͦ͊͒͟͡· ˾ˢ˹Φ ˸͔͙͊ͭͣ͊ͭ͊͟Σ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟Σ ͨͪͦͼ͔ͫͫ· ͍͔͙ͯͨͪ͊ͤ͡ΎΣ нлннΣ ͭͦͣ рлуΣ /Φмлсς108



ʇʦʠʩʢ ʥʘʫʯʥʳʭ ʪʨʝʥʜʦʚ

͔͍́ͪͤ͒ͦ͊Ύ͔ͭͣ͊:
Åͤ ͙͊͡;͙͔͔͙ͫͣ͊ͤͭ;͔͎ͫͦͦ͟Ύ͒ͪ͊

Åͤ ͙͊͡;͙͔͋·͎ͫͭͪͦͦ(ͦ͋·;ͤͦΉ͔ͫͨͦͤͤ͟ͼ͙͊͡Έ͎ͤͦͦ) ͪ ͦͫͭ͊

˽͙͔ͪͣͪ·:͙͙͙͙͚͔͍͒ͤ͊ͣ͊ͯͨͦͣͤ͊ͤͭͪͤ͒ͦ͟·ͻ͔ͭͣ

˨ͦ͡Ύ ͔ͭͣ·

˨ͦ͡Ύ ͔ͭͣ·

26W2014 22W201622W2014 26W2016

_____________________________________

˥͔͙͔ͪ͊ͫͣͤͦ͟ ˹Φ ˢΦΣ ͔̉ͪͤΎ͍͙͚ͫ͟ ˢΦ ˿ΦΣ ˹͙͙͟ͺ͍ͦͪͦ͊ ˸Φ ˢΦΣ ˹͙͙͙ͭͤ͟ ˸Φ ˨ΦΣ ˤͦͪͦͤͼ͍ͦ ˴Φ ˤΦ 

ˮ͔͔ͤͪͣͤͭ͊͟͡Έ͔ͤͦ ͦ͋ͯ;͔͙͔ͤ ͔͙ͭͣ͊ͭ;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡ ͒͡Ύ ͙ͨͦͫ͊͟ ͔͍ͭͪͤ͒ͦ·ͻ ͔ͭͣ ͍ 

ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙Ύͻ κκ ˨ͦ͊͒͟͡· ˾ˢ˹Φ ˸͔͙͊ͭͣ͊ͭ͊͟Σ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟Σ ͨͪͦͼ͔ͫͫ· 

͍͔͙ͯͨͪ͊ͤ͡ΎΣ нлннΣ ͭͦͣ рлуΣ /Φмлсς10822222



ʇʦʠʩʢʥʘʫʯʥʳʭʪʨʝʥʜʦʚ: ʧʨʠʤʝʨʳʪʝʤ

Topic modeling Speech recognition Collaborative filtering Machine translation

latent variable prosodic feature web page word alignment

mixture model speech signal search result target language

topic model eye gaze recommender system bleu score

mixture component audio signal collaborative filtering parallel corpus

Gibbs sampling spontaneous speech word sense source sentence

multinomial distribution topic segmentation ranking model translation model

Gibbs sampler acoustic feature web search machine translation

generative process ASR output user preference sentence pair

Dirichlet distribution switchboard corpus user profile source language

Dirichlet process audio data ranking score best list

32



ʇʦʠʩʢ ʥʘʫʯʥʳʭ ʪʨʝʥʜʦʚ: ʧʨʠʤʝʨʳ ʪʝʤ

StyleGAN Meta Learning NERF

stylegan meta model neural radiance field

latent code meta train accurate depth estimation

mapping network meta optimization additional qualitative result

ablation study meta update novel loss function

text generation meta testing optical flow prediction

generation quality training task image reconstruction loss

generator architecture continual learning monocular depth prediction

mask previous task geometric consistency loss

encoder catastrophic forgetting depth estimation method

gan model ablation study optical flow network

33



ʂʦʥʪʝʥʪ-ʘʥʘʣʠʟ: ʦʙʦʙʱʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ

34

˻͋ͦ͋΅͖ͤͤ·͚ ͔ͦͤͭͤͭ͟-͙͊ͤ͊͘͡ τ;͔ͭ·͔ͪ ͍͋͊ͦ͘·͔ ͔ͦͨͪ͊ͼ͙͙ ͫ ͔ͭͫͭͦͣ͟Υ

1) ͍·͔͙͒ͭ͡Έ ͺ͎͔ͪ͊ͣͤͭ

2) ͙͊ͫͫ͟͡ͺ͙ͼ͙͍ͪͦ͊ͭΈ ό͔͎͙͍ͭͪͦ͊ͭΈύ ͺ͎͔ͪ͊ͣͤͭ ͨͦ ͙ͪͯ͋ͪ͊ͭͦͪͯ͟

3) ͍ͫΎ͊ͭ͘Έ ͔ͤͫͦ͟͡Έͦ͟ ͺ͎͔͍ͪ͊ͣͤͭͦ

4) ͒͊ͭΈ ͔͙͚ͦͣͣͤͭ͊ͪ͟ ό͔͊ͭͫͭ͘͟ύ ͟ ͺ͎͔ͪ͊ͣͤͭͯ ͙͙͡ ͍ͫΎ͙͘

͔̇͡Έτ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͭ͘Έ ͔ͦͤͭͤͭ͟-͙͊ͤ͊͘͡ ͋ͦ͡Έ΄͙ͻ ͔͍ͭͫͭͦ͟·ͻ ͙͍͍ͣ͊ͫͫͦ 
ͨͦ ͔ͤ ͋ͦ͡Έ΄͙ͣ ͔ͪ͊ͣ͘;͔ͤͤ·ͣ ͦͪͨͯͫ͊ͣ͟Σ ͍ ͡Ό͚͋ͦ ͔͔͚ͨͪ͒ͣͭͤͦ ͙ͦ͋͊ͫͭ͡

͙́ͪ ͊͒͊͘;͙͔͙ͨͦͫͭͪͦͤΎ ͦ͋ͯ;͔͚͊ͣͦ ͔͙ͣͦ͒͡ ͔͙ͪ͊ͣͭ͘͟Υ

1) ͪ͊ͪ͊͋ͦͭ͊͘͟ ͙ͪͯ͋ͪ͊ͭͦͪ͊͟ ͙ ͙ͤͫͭͪͯ͟ͼ͙͚ ͔ͪ͊ͣͭ͘;͙͊͟

2) ͍·͋ͦͪ ͋ͦ͡Έ΄͚ͦ Ύ͘·͍͚ͦͦ͟ ͔͙ͣͦ͒͡ ͙ ͔͖ ό͒ͦύͦ͋ͯ;͔͙͔ͤ ͨͦ ͔͔ͪ͊ͣͭ͘͟

3) ͦͼ͔͙͍͙͔ͤ͊ͤ ͊͟;͔͍ͫͭ͊ ͔͙ͪ͊ͣͭ͘͟Σ ͍͔͙͔ͫͪ͊ͤͤ ͙ ͍·͋ͦͪ ͔͔͚ͣͦ͒͡
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˭͊͒͊;͊Υ͔ͪ͊ͣͭ͊͘͟ ͫͣ·͍ͫͦ͡·ͻ ͦ΄͙͋ͦ͟ ͍ ͫͦ;͙͔͙ͤͤΎͻ ˩˥̏ ͨͦ ͪͯͫͫͦͣͯ͟ Ύ͘·ͯ͟Σ 
͙͔͔ͭͪ͊ͭͯͪ͡Σ ͙͙͙ͫͭͦͪΣ ͦ͋΅͔͍͙ͫͭͦͤ͊ͤ͘Ό ͙ ͎͙͚͊ͤͫͦͣͯ͟͡ Ύ͘·ͯ͟Φ

˽͔͙ͪͦ͒Υ͔͒͊͋ͪ͟Έ нлмф τ͙ΌͤΈ нлннΣ ͙ͭͪ ͼ͙͊͟͡ ͙ͫͨ·͙͚ͭ͊ͤΦ

˽͙͍͚ͪͦͦ͘ ͺͦͤ͒Υмлл˸ ͙͚ͪͯͫͫ͟ Ύ͘·͟  Ҍ  млл˸ ͎͙͚͙͚͊ͤͫ͟͡ Ύ͘·͟

͙͍́ͨͦ ͦ΄͙͋ͦ͟Υ152
όͪΥтл  ͡Υмс  ͦΥно  ͙Υнл  ͊Υноύ

˽͙͍ͦ͒ͭͨͦ ͦ΄͙͋ͦ͟Υ236
όͪΥммн  ͡Υмф  ͦΥнф  ͙Υнс  ͊Υрлύ

˽͙ͦͣͣͦ ͍·͔͔͙͒ͤ͡Ύ ͦ΄͙͋ͦ͟Σ
ͤ͊͒ͦ ͍͒͊͊ͭΈ ͙ͻ ͦ͋ΆΎ͔͙ͫͤͤΎΦ

ȺȦȰȸȮȽȫȷȰȦɅ ȴȾȮȧȰȦ

ɆɈɘɔɖ ɈɡɗɐɆɍɡɈɆɓɎɥ Ȧ.ȺɖɆɓɜ

Ȩ ɗɈɔɋɒ ɈɡɗɐɆɍɡɈɆɓɎɎ çȫɗɑɎ ɝɋɑɔɈɋɐ ɍɆɈɎɗɎɘ ɔɘ ɕɖɎɖɔɊɡ, 

ɘɔ Ɏ ɔɓɆ ɔɘ ɓɋɉɔ ɍɆɈɎɗɎɘè Ȫ. ȲɋɖɋɌɐɔɈɗɐɎɏɉɔɈɔɖɎɘ

ɔ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɍɆɟɎɘɡ ɕɖɎɖɔɊɡ.

ȱȴȩȮȽȫȷȰȦɅ ȴȾȮȧȰȦ

ɘɋɍɎɗ ɓɋ ɔɇɔɗɓɔɈɆɓ

http://ai.upgreat.one/participants/datasets/
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˿͍͔͙͔ͪ͊ͤͤ ͔͙ͪ͊ͣͭ͘͟Σ ͎͔͔͙͍͚ͫͤͪͪͦ͊ͤͤͦ ͎͙͊ͦͪͭͣͦͣ͡Σ ͫ ͔͚ͪ͊ͣͭͦ͘͟ Ή͔ͫͨͪͭ͊͟

http://ai.upgreat.one/participants/datasets/


ʂʦʥʢʫʨʩʳ SemEval ʧʦ ʜʝʪʝʢʮʠʠ ʧʨʦʧʘʛʘʥʜʳ

ˣ͍͊ͦ͊͘Ύ ͔ͪ͊ͣͭ͊͘͟Υζͺ͎͔ͪ͊ͣͤͭΣ ͔ͣͭ͊͟ ͊ͫͫ͊͟͡η

̂ͨͪͦ΅͖ͤͤ͊Ύ ͔ͪ͊ͣͭ͊͘͟Υζ͔͔͙͔ͨͪ͒ͦ͗ͤ͡Σ ͔ͣͭ͊͟ ͊ͫͫ͊͟͡η
˽͍͙ͪͦ͒ͤͯͭ͊Ύ ͔ͪ͊ͣͭ͊͘͟Υζͺ͎͔ͪ͊ͣͤͭΣ ͙ͣ΄͔ͤΈΣ ͔ͣͭ͊͟ ͊ͫͫ͊͟͡η
_____________________________________________________________________

ÅSemEval-2023 task 3.Detecting the genre, the framing, and the persuasion techniques in online news in a multi-lingual 
setup.https://propaganda.math.unipd.it/semeval2023task3

ÅG.Martino, P.Nakovet al.A survey on computational propaganda detection. 2020.
ÅF.Alam, P.Nakovet al.Overview of the WANLP 2022 shared task on propaganda detection in Arabic. 2022. 37

https://propaganda.math.unipd.it/semeval2023task3


ʈʘʟʤʝʪʢʘ ʪʝʢʩʪʘ: ʦʙʦʙʱʸʥʥʳʡ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ

˾͔͊ͣͭ͊͘͟ ͙ͫͦͫͭͦͭ ͙͘ Ή͔͔͍ͣͤͭͦ͡

͔͔̏ͣͤͭ͡ ͔͙ͪ͊ͣͭ͘͟τ͔ͤͫͦ͟͡Έͦ͟ ͍͙͊ͣͦ͘-
͍ͫΎ͊ͤͤ͘·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦΣ ͔͍͙͊ͭͫͭͦ͘͟ ͔͎͍ͭͦ

͔͎͙́ ό͊ͫͫ͟͡·ύ͍·͙͋ͪ͊ΌͭͫΎ ͙͘ ͙ͪͯ͋ͪ͊ͭͦͪ͊͟

͎͔͖̅ͪ͊ͣͤͭ͊͒͊ͭͫ͘Ύ ͤ͊;͊ͦͣ͡ ͙ ͦͤ͟ͼͦͣΣ 
͔ͣͦ͗ͭ ͙͔ͣͭΈ ͙ͦ͒ͤ ͙͙͡ ͔ͤͫͦ͟͡Έͦ͟ ͔͎͍ͭͦΥ

˭͔͊ͭͫͭ͟τ͔͙͚ͦͣͣͤͭ͊ͪ͟Σ ͦ͋ΆΎ͔͙͔ͫͤͤΣ 
͙͔͒ͦͨͦͤͭ͡͡Έͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙ ͭΦͨΦΣ 
͔ͣͦ͗ͭ ͙͔ͣͭΈ ͙ͦ͒ͤ ͙͙͡ ͔ͤͫͦ͟͡Έͦ͟ ͔͎͍ͭͦ   
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____________________________________________________

M.Eberts, A.Ulges. Span-based joint entity and relation extraction with transformer pre-training. 2020.

L.Anisiutin, T.Batura, N.Shvarts. Information extraction from news texts using a joint deep learning model. 2021.

Wayne Xin Zhao et al. A Survey of Large Language Models. ArXiv, 29 Jun 2023.
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_____________________________________________________

XiaoyaLi et al.A Unified MRC Framework for Named Entity Recognition. 2022.

S.Toshniwalet al.A Cross-Task Analysis of Text Span Representations. 2020.
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_________________________

SopanKhosla et al.LTIatCMUat SemEval-2020 Task 11:Incorporating Multi-Level Features for Multi-
Granular Propaganda Span Identification. 2020.
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Åˤ ͍͔ͦͫͤͦ ͔͙͙ͣͭͦ͒͟ τ͔ͨ͊ͪͤͦ ͍͔͙͔ͫͪ͊ͤͤ ͔ͪ͊ͣͭͦ͘͟ ͔ͭͫͭ͊͟Υ 
ζ͎͙͊ͦͪͭͣ͡ źΉ͔ͫͨͪͭ͟η,   ζΉ͔ͫͨͪͭ͟-1 źΉ͔ͫͨͪͭ͟-нη

ͤ͊ ͍͔ͦͫͤͦ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍͔͙ͫͦͨͦͫͭ͊ͤ͡Ύ ͙ͻ Ή͔͔͍ͣͤͭͦ͡

Åˤ͍ͦ͒ΎͭͫΎ ͔ͣͪ· ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ ͨ͊ͪ· ͔ͪ͊ͣͭͦ͘͟/ƻƴмΣΧΣр(A,B)

Åˤ͍͙ͦ͒ͭͫΎ͙ͻ ͔͔͍͍͔ͫͪ͒ͤ͘΄͔ͤͤ͊Ύ ͎͍ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡Έ o˿n(A,B)

Å˿́ˢ˾ ό˿͔ͪ͒ͤΎΎ ́ͦ;ͤͦͫͭΈ ˢ͎͙͙ͦͪͭͣ͡;͔͚ͫͦ͟ ˾͔͙͊ͣͭ͘͟ύ τ͔ͫͪ͒ͤΎΎ 
ͨͦ ͍·͔͋ͦͪ͟ o˿n(A,˩ )͔ͪ͊ͣͭͦ͘͟ ͎͙͊ͦͪͭͣ͊͡ A ͙  Ή͔ͫͨͪͭ͊͟E

Å˿́̏˾ ό˿͔ͪ͒ͤΎΎ ́ͦ;ͤͦͫͭΈ ͔͚̏ͫͨͪͭͤͦ͟ ˾͔͙͊ͣͭ͘͟ύ τ͔ͫͪ͒ͤΎΎ 
ͨͦ ͍·͔͋ͦͪ͟ o˿nό˩м,˩н)͔ͪ͊ͣͭͦ͘͟ ͍͒ͯͻ Ή͔͍ͫͨͪͭͦ͟ΣEм ͙ ˩н

Å˻́ˢ˾ Ґ ˿́ˢ˾ / ˿́̏˾Σ ͔͙ͫ͡ ͋ͦ͡Έ΄͔ млл҈Σ ͭͦ ͔ͣͦ͒͡Έ ͯ͡;΄͔ Ή͔͍ͫͨͪͭͦ͟
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˻͙ͨͭͣ͊͡Έ͔ͤͦ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡ Ή͔͔͍ͣͤͭͦ͡ ͔ͪ͊ͣͭͦ͘͟ A͙ B

˴͙͔͙͙ͪͭͪ ό;͙͍ͫͦ͡·͔ ͍͔͙͡;͙ͤ· ͦͭ л ͒ͦ мΤ ;͔ͣ ͍·΄͔Σ ͔ͭͣ ͯ͡;΄͔ύΥ

Con1=͒ͦ͡Ύͪͅ ͎͔͍͊ͣͤͭͦΣ ͒͡Ύ ͦͭͦͪ͟·ͻ ͚͔ͤ͊͒ͤͦ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡

Con2=ͭͦ;ͤͦͫͭΈ ͔͙ͤ͊ͦ͗ͤ͡Ύ ͍͔ͫͦͨͦͫͭ͊ͤͤ͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ

Con3=ͭͦ;ͤͦͫͭΈ ͍͔͙ͫͦͨ͊͒ͤΎ ͔͎͍ͭͦ ͍͔ͫͦͨͦͫͭ͊ͤͤ͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ

Con4=ͭͦ;ͤͦͫͭΈ ͍͔͙ͫͦͨ͊͒ͤΎ ͍ͫΎ͔͚͘ ͍͔ͫͦͨͦͫͭ͊ͤͤ͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ

Con5=ͭͦ;ͤͦͫͭΈ ͍͔͙ͫͦͨ͊͒ͤΎ ͔͍͍͔͊ͭͫͭͦͫͦͨͦͫͭ͊ͤͤ͘͟͡·ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ
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Å͊͗͒͟·͚ ͔͒ͦͯͣͤͭ͟ ͔ͪ͊ͣ͘;͔͊ͭͫΎ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ Ή͔͙ͫͨͪͭ͊ͣ͟ (min 3)

Å͔͒ͦͯͣͤͭ͟· ͙ͪ͊ͤ͗ͪͯΌͭͫΎ ͨͦ ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ Ή͔͍ͫͨͪͭͦ͟ o˿nό,˩ Ω˩ύ

Å͙ͤ͊͋ͦ͡Έ΄͙͔ ͪ͊ͫͻ͔͙ͦ͗͒ͤΎ ͦ͋ͫͯ͗͒͊ΌͭͫΎΣ ͍·ͪ͊͋͊ͭ·͍͔͊ͭͫΎ ͔ͦͤͫͤͫͯͫ͟

Å͙ͨͪͦͫͻ͙ͦ͒ͭ ͒ͦͪ͊͋ͦͭ͊͟ ͙ͤͫͭͪͯ͟ͼ͙͙ ͙κ͙͙͡ ͔͔͔ͨͪͪ͊ͣͭ͊͘͟ ͔͍͒ͦͯͣͤͭͦ͟



ɺʠʟʫʘʣʠʟʘʮʠʷ: ʜʠʩʪʘʥʪʥʦʝʯʪʝʥʠʝ (distant reading)

˻ͫΎ͙ͣ ͤ͊ ͔͊ͪͭ͟ 
͎ͣͦͯͭ ͋·ͭΈΥ 
Å ͍͔ͪͣΎ 
Å ͔ͫͨͭͪ͟ ͔ͭͣ 
Å ͫͦ͗ͤͦͫͭ͡Έ
Å ͦ͋ͦͪͤͦͫͭ͘Έ 
Å ͊ͭͯ͊͟͡ΈͤͦͫͭΈ 
Å ζͻ͚͍͊ͨͦͦͫͭΈη 
Å ͼ͙͙͔ͭͪͯͣͦͫͭΈ 

______________________________________
http://www.theoryculturesociety.org/brian-castellani-on-the-complexity-sciences 45
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ɺʠʟʫʘʣʠʟʘʮʠʷ: ʥʝʣʠʥʝʡʥʦʝ ʯʪʝʥʠʝ (nonliner reading)
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ˮ͔ͪ͊ͪͻ͙;͔ͫ͊͟Ύ ͙ͫͯͣͣ͊ͪ͊͘ͼ͙Ύ͙͔͍ͨͦ͒͋ͦͪ͒ͦͯͣͤͭͦ͟͟Υ

Åͭ ͔͍͔ͫͭͦͦ͟ ͔͙͔ͦͭͦ͋ͪ͊͗ͤ τ͙͔ͪ͊ͪͻ͙;͔͙͚ͫ͟ ͙ͫͨͫͦ͟

Å͎ ͪ͊ͺ͙;͔ͫ͊͟Ύ ͍͙͙ͯ͊͊͘͘͡ͼ͙Ύτmind-map



ʄʘʩʪʝʨʩʢʘʷ ʟʥʘʥʠʡ

˸͙͙ͫͫΎΥͯͫͭͪ͊ͤΎͭΈ ͋͊ͪΈ͔ͪ· ͔ͣ͗͒ͯ ;͔͍͔ͦͦͣ͟͡ ͙ ͙͔ͤ͊ͤͣ͘

˾͔͙͍͊ͦ͊ͤͦ͘͡Υ ͪͦͫͫ͟-Ύ͘·͍͚ͦͦ͟ ͨͦ ͙ͫ͟ ͔͍ͭͫͭͦ͟Σ ͫͻ͙ͦ͗ͻ ͨͦ ͫͣ·ͫͯ͡ 
ό͔ͤ ͭͦ͡Έͦ͟ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΥ ͔ͨ͊ͭͤͭ·Σ ͍͙ͤͦͦͫͭΣ ͔ͭͻΦ͔͒ͦͯͣͤͭ͊͟ͼ͙Ύ͙ ͭΦ͒Φύ

͍͔͔̂ͪͤͤͦͫͭΈΥ ͋ͦ͡Έ΄͙͔ Ύ͘·͍ͦ͟·͔ ͔͙ͣͦ͒͡ ͍ͨͦͦ͘͡ΎΌͭ ͔͎ͫͦ͒ͤΎ ͔ͪ΄͊ͭΈ 
͔ͭ ͊͒͊͘;͙Σ ͦͭͦͪ͟·͔ ͔΅͖ р ͔ͭ͡ ͤ͊͊͒͘ ͫ;͙͙ͭ͊ͫ͡Έ ͔͔͙ͤͨͪͦ͒ͦͣͦ͡ ͭͪͯ͒ͤ·͙ͣ

˽͊ͤ͡·Υ
Åͣ ͯ͡Έ͙ͭ-Ύ͘·͍͚ͦͦ͟ ͙ͨͦͫ͟Υ ͙͚͙͚ͭ͊ͫ͟͟τ͙͚ͪͯͫͫ͟τ͎͙͚͙͚͊ͤͫ͟͡

Å͊ ͍͙ͭͦͣ͊ͭ;͔͔ͫͦ͟ ͙͍͙͔ͫͭͪͯͭͯͪͪͦ͊ͤ͟Σ ͙͊ͤ͊͘͡Σ ͍͙͙ͯ͊͊͘͘͡ͼ͙Ύ 
͋ͦ͡Έ΄͙ͻ ͦ͋Ά͖͍ͣͦ ͙͚ͤ͊ͤ͘Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·ͻ ͍ ͔͍ͭͫͭͦͦͣ͟ ͍͙͔͒ 
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ɺʦʨʦʥʮʦʚʂʦʥʩʪʘʥʪʠʥ ɺʷʯʝʩʣʘʚʦʚʠʯ

ʜ.ʬ.-ʤ.ʥ.,   ʧʨʦʬʝʩʩʦʨ ʈɸʅ, 

ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʀʥʩʪʠʪʫʪʘ ʀʀ ʄɻʋ,

ʟʘʚ. ʢʘʬʝʜʨʦʡ ʄʄʇ ɺʄʂ ʄɻʋ

k.vorontsov@iai.msu.ru

http://www.MachineLearning.ru/wiki?title=User:Vokov

ʉʧʘʩʠʙʦ ʟʘ ʚʥʠʤʘʥʠʝ!
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