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Ïî÷åìó èìåííî îáðàáîòêà åñòåñòâåííîãî ÿçûêà (NLP)?

×åëîâå÷åñêèå çíàíèÿ (ïî áîëüøåé ÷àñòè) ïðåäñòàâëÿþò ñîáîé
òåêñò íà åñòåñòâåííîì ÿçûêå.

Èíòåðíåò � ýòî (ïî áîëüøåé ÷àñòè) òåêñò íà åñòåñòâåííîì ÿçûêå.

×åëîâå÷åñêîå îáùåíèå (ïî áîëüøåé ÷àñòè) ïðåäñòàâëÿåò ñîáîé
òåêñò íà åñòåñòâåííîì ÿçûêå.

Êóëüòóðíàÿ ïðîäóêöèÿ ïðåäñòàâëÿåò ñîáîé (â îñíîâíîì) òåêñò íà
åñòåñòâåííîì ÿçûêå.

Ïðåäñòàâüòå, åñëè áû ñèñòåìà ìîãëà àâòîìàòè÷åñêè ñ÷èòûâàòü è
¾ïîíèìàòü¿ âñ¼ ýòî.
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NLP ïðèìåíÿåòñÿ ïîâñþäó âîêðóã íàñ.

Ïî äàííûì Google, ôóíêöèÿ àâòîçàïîëíåíèÿ

Ýêîíîìèò 200 ëåò âðåìåíè, çàòðà÷èâàåìîãî íà íàáîð òåêñòà,
êàæäûé äåíü

Ñäåëàëà âîçìîæíûì èñïîëüçîâàíèå ìîáèëüíûõ óñòðîéñòâ
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NLP ïðèìåíÿåòñÿ ïîâñþäó âîêðóã íàñ.

Âû:
Íàïèøèòå ëèìåðèê î êðàñîòå è ñèëå ãëóáîêîãî îáó÷åíèÿ.

Google ÈÈ:
Ìàññèâ èç íåéðîíîâ è âåñà
Ðàñêðûë íàì êðàñîòû ïðîöåññà.
Â ãëóáîêèõ ñëîÿõ
Ïîâåðæåí áûë ñòðàõ �
Ïðîçðåëà ìàøèíà â òðè ñðåçà!
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NLP îáëàäàåò îãðîìíûì ïîòåíöèàëîì äëÿ ñîçäàíèÿ áîëåå
èíòåëëåêòóàëüíûõ ïðîäóêòîâ è óñëóã.
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Ýòà, êàçàëîñü áû, ïðîñòàÿ âîçìîæíîñòü îõâàòûâàåò
øèðîêèé ñïåêòð ïðèìåíåíèé.
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Ïðèìåðû ïðèìåíåíèÿ: Êëàññèôèêàöèÿ òåêñòà

Êëàññèôèêàöèÿ òåêñòà äëÿ

Àíàëèç íàñòðîåíèÿ

Ìàðøðóòèçàöèè

Íàìåðåíèÿ

Ôèëüòðàöèè

...
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Ïðèìåðû ïðèìåíåíèÿ: Èçâëå÷åíèå òåêñòà

Èçâëå÷åíèå äàííûõ èç òåêñòà â
ñâîáîäíîé ôîðìå

Ôèíàíñîâûå äàííûå êîìïàíèè
èç íîâîñòíîé ñòàòüè

Èìÿ è êîíòàêòíàÿ
èíôîðìàöèÿ êëèåíòà èç ÷àòà

Êîäû çàáîëåâàíèé è ëåêàðñòâ
èç ìåäèöèíñêèõ çàïèñåé âðà÷à

...
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Ïðèìåðû ïðèìåíåíèÿ: Ðåçþìèðîâàíèå òåêñòà

Ñâåñòè â êðàòêîå äëèííûé òåêñò

Ìàðêèðîâàííûå ñïèñêè

Àííîòàöèè

Çàãîëîâêè

...
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Ïðèìåðû ïðèìåíåíèÿ: Ãåíåðàöèÿ òåêñòà

Ìàðêåòèíãîâûå òåêñòû

Ýëåêòðîííûå ïèñüìà äëÿ
ïðîäàæ

Îáçîðû ðûíêà

Îïèñàíèÿ âàêàíñèé

Ïóáëèêàöèè â ñîöèàëüíûõ
ñåòÿõ

Ýññå äëÿ ïîñòóïëåíèÿ â
êîëëåäæ

...
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Ïðèìåðû ïðèìåíåíèÿ: Ãåíåðàöèÿ êîäà

Êîä, ðåàëèçóþùèé ââîä òåêñòà
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Ïðèìåðû ïðèìåíåíèÿ: ñèñòåìà âîïðîñîâ è îòâåòîâ.

×àò-áîòû äëÿ:

Ìåäèöèíñêî-þðèäè÷åñêèõ âîïðîñîâ

Êîëë-öåíòðîâ

Ñîáëþäåíèÿ íîðìàòèâíûõ
òðåáîâàíèé

Çàïîëíåíèÿ ôîðì

Àâòîìàòèçàöèè ðàáî÷èõ ïðîöåññîâ

...
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Ïðèìåðû ïðèìåíåíèÿ: ñèñòåìà âîïðîñîâ è îòâåòîâ.

×àò-áîòû äëÿ:

Ìåäèöèíñêî-þðèäè÷åñêèõ âîïðîñîâ

Êîëë-öåíòðîâ

Ñîáëþäåíèÿ íîðìàòèâíûõ
òðåáîâàíèé

Çàïîëíåíèÿ ôîðì

Àâòîìàòèçàöèè ðàáî÷èõ ïðîöåññîâ

...
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Ïðèìåð îáëàñòè ïðèìåíåíèÿ: Îïòèìèçàöèÿ êîëë-öåíòðîâ

Îñíîâíûå ïðè÷èíû íåäîâîëüñòâà
êëèåíòîâ

Êàêèå ìåðû êàæóòñÿ
ýôôåêòèâíûìè?

×åì îòëè÷àþòñÿ ëó÷øèå àãåíòû
ïîääåðæêè îò îñòàëüíûõ?

Êàê îöåíèòü âçàèìîäåéñòâèå ýòîãî
àãåíòà ñ êëèåíòîì X?

Êàê èçìåíèòü ñöåíàðèé êîëë-öåíòðà
â çàâèñèìîñòè îò ñèòóàöèè?

Êàê îáó÷àòü àãåíòà â ðåæèìå
ðåàëüíîãî âðåìåíè?

...
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Ïîòåíöèàë NLP ñåãîäíÿ øèðîêî ïðèçíàí â
îáùåñòâåííîì äèñêóðñå áëàãîäàðÿ ñòðåìèòåëüíîìó ðîñòó
ïîïóëÿðíîñòè áîëüøèõ ÿçûêîâûõ ìîäåëåé (LLM).
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¾çîëîòàÿ ëèõîðàäêà¿ ñòàðòàïîâ, íà ñîçäàíèå ïðîäóêòîâ
è óñëóã íà îñíîâå NLP.
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Êîðïîðàòèâíûå ïîñòàâùèêè ñïåøàò äîáàâèòü ôóíêöèè
NLP â ñâîè ïðîäóêòû.
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Ïóòü ïðîãðåññà â NLP � Êàê ìû ñþäà ïîïàëè?
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Ïóòü ïðîãðåññà â NLP
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Ïóòü ïðîãðåññà â NLP
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Ïóòü ïðîãðåññà â NLP
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Îáçîð ïðîáëåìû ñ âûñîòû ïòè÷üåãî ïîëåòà.
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Îáçîð ïðîáëåìû ñ âûñîòû ïòè÷üåãî ïîëåòà.

x = text

y = text, labels, numbers...

w = weights

f (x ,w) = a deep neural network
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Îáçîð ïðîáëåìû ñ âûñîòû ïòè÷üåãî ïîëåòà.

Êëþ÷åâûå âîïðîñû:

Êàê ïðåäñòàâèòü x. Ñåãîäíÿ ìû ñîñðåäîòî÷èìñÿ íà ýòîì.

(Íà ñëåäóþùåé íåäåëå) Êàêàÿ àðõèòåêòóðà íåéðîííîé ñåòè ëó÷øå
âñåãî ïîäõîäèò äëÿ îáðàáîòêè òåêñòà?
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Îáçîð ïðîáëåìû ñ âûñîòû ïòè÷üåãî ïîëåòà.
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Îáçîð ïðîáëåìû ñ âûñîòû ïòè÷üåãî ïîëåòà.

Êëþ÷åâûå âîïðîñû:

Êàê ïðåäñòàâèòü x. Ñåãîäíÿ ìû ñîñðåäîòî÷èìñÿ íà ýòîì.
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âñåãî ïîäõîäèò äëÿ îáðàáîòêè òåêñòà?
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Îñíîâû îáðàáîòêè
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Ýòîò ïðîöåññ íàçûâàåòñÿ âåêòîðèçàöèåé òåêñòà.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Ñíà÷àëà ìû âûïîëíÿåì ýòè äâà øàãà äëÿ êàæäîãî ïðåäëîæåíèÿ â
íàøåì îáó÷àþùåì íàáîðå äàííûõ.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ
îáðàáîòêà

Ñòàíäàðòèçàöèÿ

Óäàëåíèå çàãëàâíûõ áóêâ, ÷àñòî çíàêîâ ïðåïèíàíèÿ è
äèàêðèòè÷åñêèõ çíàêîâ (ïî÷òè âñåãäà)

Óäàëåíèå ¾ñòîï-ñëîâ¿, íàïðèìåð, a, the, it, ... (÷àñòî)

Ñòåììèíã (íàïðèìåð, ate, eaten, eating, eaten > [eats]) (èíîãäà)
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Ñòàíäàðòèçàöèÿ

Óäàëåíèå çàãëàâíûõ áóêâ, ÷àñòî çíàêîâ ïðåïèíàíèÿ è
äèàêðèòè÷åñêèõ çíàêîâ (ïî÷òè âñåãäà)

Óäàëåíèå ¾ñòîï-ñëîâ¿, íàïðèìåð, a, the, it, ... (÷àñòî)

Ñòåììèíã (íàïðèìåð, ate, eaten, eating, eaten > [eats]) (èíîãäà)

Hola! What do you picture when you think of traveling to Mexico? Sipping
a real margarita while soaking up the sun on a laid-back beach in Puerto
Vallarta?

hola what do you picture when you [thinks] of [travels] to mexico [sips] real
margarita while [soaks] up sun on laidback beach in puerto vallarta
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Òîêåíèçàöèÿ

Êàê ïðàâèëî, êàæäóþ ñòðîêó ðàçäåëÿþò ïî ïðîáåëàì, òî åñòü
êàæäîå ñëîâî ÿâëÿåòñÿ òîêåíîì.

[Ðåøåíèå ïî äèçàéíó] îïðåäåëèòü, ñêîëüêî ïîñëåäîâàòåëüíûõ ñëîâ
ñîñòàâëÿþò òîêåí.

hola what do you picture when you [thinks] of [travels] to mexico [sips] real
margarita while [soaks] up sun on laidback beach in puerto vallarta

�hola�, �what�, �do�, �you�, �picture�, �when�, �you�, �[thinks]�, �of�,
�[travels]�, �to�, �mexico�, �[sips]�, �real�, �margarita�, �while�, �[soaks]�,
�up�, �sun�, �on�, �laidback�, �beach�, �in�, �puerto�, �vallarta�
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Îïèñàííûå íàìè ñòàíäàðòèçàöèÿ è òîêåíèçàöèÿ ÿâëÿþòñÿ õîðîøèì
âàðèàíòîì ïî óìîë÷àíèþ äëÿ ìíîãèõ çàäà÷ îáðàáîòêè åñòåñòâåííîãî
ÿçûêà, íî èìåþò íåäîñòàòêè, îñîáåííî äëÿ çàäà÷ ãåíåðàöèè òåêñòà.
Ñîâðåìåííûå LLM èñïîëüçóþò äðóãèå ñõåìû (íàïðèìåð, êîäèðîâàíèå
ïàð áàéòîâ), êîòîðûå ìû îïèøåì ïîçæå.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Åñëè ýòî ñäåëàòü äëÿ êàæäîãî ïðåäëîæåíèÿ â íàøåì îáó÷àþùåì
íàáîðå äàííûõ, ìû ïîëó÷èì ñïèñîê îòäåëüíãûõ òîêåíîâ, =
íàøåìó ñëîâàðþ.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Åñëè ýòî ñäåëàòü äëÿ êàæäîãî ïðåäëîæåíèÿ â íàøåì îáó÷àþùåì
íàáîðå äàííûõ, ìû ïîëó÷èì ñïèñîê îòäåëüíãûõ òîêåíîâ, =
íàøåìó ñëîâàðþ.

Òåïåðü ïåðåõîäèì ê òðåòüåìó è ÷åòâåðòîìó ýòàïàì. Íà ýòèõ
ýòàïàõ ìû ðàáîòàåì òîëüêî ñî ñëîâàð¼ì.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Èíäåêñèðîâàíèå: Êàæäîìó óíèêàëüíîìó òîêåíó â ñëîâàðå
ïðèñâàèâàåòñÿ óíèêàëüíîå öåëîå ÷èñëî
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Êîäèðîâàíèå: Êàæäîìó öåëîìó ÷èñëó â íàøåì ñëîâàðå ìû
ïðèñâàèâàåì âåêòîð.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Êîäèðîâàíèå: Êàæäîìó öåëîìó ÷èñëó â íàøåì ñëîâàðå ìû
ïðèñâàèâàåì âåêòîð.

Ñàìûé ïðîñòîé ñïîñîá ñäåëàòü ýòî �
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Êîäèðîâàíèå: Êàæäîìó öåëîìó ÷èñëó â íàøåì ñëîâàðå ìû
ïðèñâàèâàåì âåêòîð.

Ñàìûé ïðîñòîé ñïîñîá ñäåëàòü ýòî � one-hot encoding.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Êîäèðîâàíèå: Êàæäîìó öåëîìó ÷èñëó â íàøåì ñëîâàðå ìû
ïðèñâàèâàåì âåêòîð.

Ñàìûé ïðîñòîé ñïîñîá ñäåëàòü ýòî � one-hot encoding.

Ðàçìåðíîñòü âåêòîðà êîäèðîâàíèÿ ðàâíà êîëè÷åñòâó ðàçëè÷íûõ
òîêåíîâ â òåêñòå + îäèí äëÿ <UNK>.

Ýòî íàçûâàåòñÿ ðàçìåðîì ¾ñëîâàðÿ¿.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Êîäèðîâàíèå: Êàæäîìó öåëîìó ÷èñëó â íàøåì ñëîâàðå ìû
ïðèñâàèâàåì âåêòîð.

Ñàìûé ïðîñòîé ñïîñîá ñäåëàòü ýòî � one-hot encoding.

Ðàçìåðíîñòü âåêòîðà êîäèðîâàíèÿ ðàâíà êîëè÷åñòâó ðàçëè÷íûõ
òîêåíîâ â òåêñòå + îäèí äëÿ <UNK>.

Ýòî íàçûâàåòñÿ ðàçìåðîì ¾ñëîâàðÿ¿.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Êîäèðîâàíèå: Êàæäîìó öåëîìó ÷èñëó â íàøåì ñëîâàðå ìû
ïðèñâàèâàåì âåêòîð.

Ñàìûé ïðîñòîé ñïîñîá ñäåëàòü ýòî � one-hot encoding.

Ðàçìåðíîñòü âåêòîðà êîäèðîâàíèÿ ðàâíà êîëè÷åñòâó ðàçëè÷íûõ
òîêåíîâ â òåêñòå + îäèí äëÿ <UNK>.

Ýòî íàçûâàåòñÿ ðàçìåðîì ¾ñëîâàðÿ¿.
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Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà

Íà äàííîì ýòàïå

ìû ñîçäàëè ñëîâàðü íà îñíîâå îáó÷àþùåãî êîðïóñà, è

êàæäîìó óíèêàëüíîìó òîêåíó â íàøåì ñëîâàðå áûë ïðèñâîåí
one-hot âåêòîð.

Áàçîâàÿ ïðåäâàðèòåëüíàÿ îáðàáîòêà çàâåðøåíà.
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Äàëåå: Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ ¾ïîäà÷è¿ â
DNN.
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Äàëåå: Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Äîïóñòèì, ìû çàâåðøèëè STIE1 íà îáó÷àþùåì êîðïóñå, è ðàçìåð
íàøåãî ñëîâàðÿ ñîñòàâëÿåò 100 ñëîâ.

Íà âõîä ïîñòóïàåò òåêñòîâàÿ ñòðîêà � ¾The cat sat on the mat¿ �
è ìû îáðàáàòûâàåì å¼ ñ ïîìîùüþ STIE.

Ðåçóëüòàòîì ÿâëÿåòñÿ òàáëèöà ñ A ñòðîêàìè è B ñòîëáöàìè. ×åìó
ðàâíû A è B?

1èçìåíèëè íà íèæíèé ðåãèñòð, óäàëèëè çíàêè ïðåïèíàíèÿ, îñòàâèëè ñòîï-ñëîâà

êàê åñòü, íå èñïîëüçîâàëè ñòåììèíã
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Äàëåå: Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Äîïóñòèì, ìû çàâåðøèëè STIE1 íà îáó÷àþùåì êîðïóñå, è ðàçìåð
íàøåãî ñëîâàðÿ ñîñòàâëÿåò 100 ñëîâ.

Íà âõîä ïîñòóïàåò òåêñòîâàÿ ñòðîêà � ¾The cat sat on the mat¿ �
è ìû îáðàáàòûâàåì å¼ ñ ïîìîùüþ STIE.

Ðåçóëüòàòîì ÿâëÿåòñÿ òàáëèöà ñ A ñòðîêàìè è B ñòîëáöàìè. ×åìó
ðàâíû A è B?

1èçìåíèëè íà íèæíèé ðåãèñòð, óäàëèëè çíàêè ïðåïèíàíèÿ, îñòàâèëè ñòîï-ñëîâà

êàê åñòü, íå èñïîëüçîâàëè ñòåììèíã
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Äàëåå: Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Äîïóñòèì, ìû çàâåðøèëè STIE1 íà îáó÷àþùåì êîðïóñå, è ðàçìåð
íàøåãî ñëîâàðÿ ñîñòàâëÿåò 100 ñëîâ.

Íà âõîä ïîñòóïàåò òåêñòîâàÿ ñòðîêà � ¾The cat sat on the mat¿ �
è ìû îáðàáàòûâàåì å¼ ñ ïîìîùüþ STIE.

Ðåçóëüòàòîì ÿâëÿåòñÿ òàáëèöà ñ A ñòðîêàìè è B ñòîëáöàìè. ×åìó
ðàâíû A è B?

1èçìåíèëè íà íèæíèé ðåãèñòð, óäàëèëè çíàêè ïðåïèíàíèÿ, îñòàâèëè ñòîï-ñëîâà

êàê åñòü, íå èñïîëüçîâàëè ñòåììèíã
Ëåêöèÿ 5: Âåêòîðèçàöèÿ òåêñòà è ìîäåëü ¾ìåøêà ñëîâ¿14 àïðåëÿ 2026 ã. 41 / 55



Äàëåå: Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Äîïóñòèì, ìû çàâåðøèëè STIE íà îáó÷àþùåì êîðïóñå, è ðàçìåð
íàøåãî ñëîâàðÿ ñîñòàâëÿåò 100 ñëîâ.

Íà âõîä ïîñòóïàåò òåêñòîâàÿ ñòðîêà � ¾The cat sat on the mat¿ �
è ìû îáðàáàòûâàåì å¼ ñ ïîìîùüþ STIE.

Ââûâîä òàáëèöàï 6× 100
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Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Âûõîäíàÿ òàáëèöà2

2Íå îòîáðàæàåì íóëè âî èçáåæàíèå áåñïîðÿäêà
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Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Êàê ëó÷øå âñåãî ¾ïåðåäàòü¿ ýòó òàáëèöó ÷èñåë ðàçìåðîì 6 x 100
â íåéðîííóþ ñåòü?

Ìîæíî ëè ïåðåäàòü ýòó òàáëèöó â DNN â íåèçìåíåííîì âèäå?
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Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Êàê ëó÷øå âñåãî ¾ïåðåäàòü¿ ýòó òàáëèöó ÷èñåë ðàçìåðîì 6 x 100
â íåéðîííóþ ñåòü?

Ìîæíî ëè ïåðåäàòü ýòó òàáëèöó â DNN â íåèçìåíåííîì âèäå?

Ëåêöèÿ 5: Âåêòîðèçàöèÿ òåêñòà è ìîäåëü ¾ìåøêà ñëîâ¿14 àïðåëÿ 2026 ã. 44 / 55



Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Êàê ëó÷øå âñåãî ¾ïåðåäàòü¿ ýòó òàáëèöó ÷èñåë ðàçìåðîì 6 x 100
â íåéðîííóþ ñåòü?

Ìîæíî ëè ïåðåäàòü ýòó òàáëèöó â DNN â íåèçìåíåííîì âèäå?

Ñëîæíîñòü: êàæäîå âõîäÿùåå ïðåäëîæåíèå ìîæåò ñîäåðæàòü
ðàçíîå êîëè÷åñòâî ñëîâ, òî åñòü èìåòü ðàçíóþ äëèíó. Áûëî áû
íåïëîõî èìåòü âõîäíûå äàííûå ôèêñèðîâàííîé äëèíû.

À ÷òî, åñëè ìû ¾îáúåäèíèì¿ âåêòîðû?

Ñëîæèì âåêòîðû. Ýòî íàçûâàåòñÿ �count encoding�.

"OR"âåêòîðû. Ýòî íàçûàåòñÿ �multi-hot encoding�.
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Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Êàê ëó÷øå âñåãî ¾ïåðåäàòü¿ ýòó òàáëèöó ÷èñåë ðàçìåðîì 6 x 100
â íåéðîííóþ ñåòü?

Ìîæíî ëè ïåðåäàòü ýòó òàáëèöó â DNN â íåèçìåíåííîì âèäå?

Ñëîæíîñòü: êàæäîå âõîäÿùåå ïðåäëîæåíèå ìîæåò ñîäåðæàòü
ðàçíîå êîëè÷åñòâî ñëîâ, òî åñòü èìåòü ðàçíóþ äëèíó. Áûëî áû
íåïëîõî èìåòü âõîäíûå äàííûå ôèêñèðîâàííîé äëèíû.

À ÷òî, åñëè ìû ¾îáúåäèíèì¿ âåêòîðû?

Ñëîæèì âåêòîðû. Ýòî íàçûâàåòñÿ �count encoding�.

"OR"âåêòîðû. Ýòî íàçûàåòñÿ �multi-hot encoding�.
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Ïðèìåð: Count and Multi-hot Encoding
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Êàê ïîäãîòîâèòü íîâîå âõîäíîå ïðåäëîæåíèå äëÿ
¾ïîäà÷è¿ â DNN.

Êàê ëó÷øå âñåãî ¾ïåðåäàòü¿ ýòó òàáëèöó ÷èñåë ðàçìåðîì 6 x 100
â íåéðîííóþ ñåòü?

Ìîæíî ëè ïåðåäàòü ýòó òàáëèöó â DNN â íåèçìåíåííîì âèäå?

Ñëîæíîñòü: êàæäîå âõîäÿùåå ïðåäëîæåíèå ìîæåò ñîäåðæàòü
ðàçíîå êîëè÷åñòâî ñëîâ, òî åñòü èìåòü ðàçíóþ äëèíó. Áûëî áû
íåïëîõî èìåòü âõîäíûå äàííûå ôèêñèðîâàííîé äëèíû.

À ÷òî, åñëè ìû ¾îáúåäèíèì¿ âåêòîðû?

Ñëîæèì âåêòîðû. Ýòî íàçûâàåòñÿ �count encoding�.

"OR"âåêòîðû. Ýòî íàçûàåòñÿ �multi-hot encoding�.

Ýòîò ìåòîä àãðåãèðîâàíèÿ íàçûâàåòñÿ ìîäåëüþ �ìåøêà ñëîâ�
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Åñòü ëè ó ïîäõîäà ¾ìåøîê ñëîâ¿ êàêèå-ëèáî íåäîñòàòêè?
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Åñòü ëè ó ïîäõîäà ¾ìåøîê ñëîâ¿ êàêèå-ëèáî íåäîñòàòêè?

Ìû òåðÿåì ñìûñë, çàëîæåííûé â ïîðÿäêå ñëîâ (ò.å., òåðÿåì
¾ïîñëåäîâàòåëüíîñòü¿).

Åñëè ñëîâàðü î÷åíü äëèííûé, êàæäûé ââîä � íåçàâèñèìî îò
êîëè÷åñòâà òîêåíîâ � áóäåò ïðåäñòàâëÿòü ñîáîé âåêòîð, äëèíà
êîòîðîãî ðàâíà ðàçìåðó ñëîâàðÿ.

Ýòó ïðîáëåìó ìîæíî ÷àñòè÷íî ñìÿã÷èòü, âûáèðàÿ òîëüêî íàèáîëåå

÷àñòî âñòðå÷àþùèåñÿ ñëîâà.

Ýòî óâåëè÷èâàåò êîëè÷åñòâî âåñîâ, êîòîðûå ìîäåëü äîëæíà

èçó÷èòü, à ñëåäîâàòåëüíî, è âðåìÿ âû÷èñëåíèé, à òàêæå ðèñê

ïåðåîáó÷åíèÿ.
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Åñòü ëè ó ïîäõîäà ¾ìåøîê ñëîâ¿ êàêèå-ëèáî íåäîñòàòêè?

Ìû òåðÿåì ñìûñë, çàëîæåííûé â ïîðÿäêå ñëîâ (ò.å., òåðÿåì
¾ïîñëåäîâàòåëüíîñòü¿).

Åñëè ñëîâàðü î÷åíü äëèííûé, êàæäûé ââîä � íåçàâèñèìî îò
êîëè÷åñòâà òîêåíîâ � áóäåò ïðåäñòàâëÿòü ñîáîé âåêòîð, äëèíà
êîòîðîãî ðàâíà ðàçìåðó ñëîâàðÿ.

Ýòó ïðîáëåìó ìîæíî ÷àñòè÷íî ñìÿã÷èòü, âûáèðàÿ òîëüêî íàèáîëåå

÷àñòî âñòðå÷àþùèåñÿ ñëîâà.

Ýòî óâåëè÷èâàåò êîëè÷åñòâî âåñîâ, êîòîðûå ìîäåëü äîëæíà

èçó÷èòü, à ñëåäîâàòåëüíî, è âðåìÿ âû÷èñëåíèé, à òàêæå ðèñê

ïåðåîáó÷åíèÿ.
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Åñòü ëè ó ïîäõîäà ¾ìåøîê ñëîâ¿ êàêèå-ëèáî íåäîñòàòêè?

Ìû òåðÿåì ñìûñë, çàëîæåííûé â ïîðÿäêå ñëîâ (ò.å., òåðÿåì
¾ïîñëåäîâàòåëüíîñòü¿).

Åñëè ñëîâàðü î÷åíü äëèííûé, êàæäûé ââîä � íåçàâèñèìî îò
êîëè÷åñòâà òîêåíîâ � áóäåò ïðåäñòàâëÿòü ñîáîé âåêòîð, äëèíà
êîòîðîãî ðàâíà ðàçìåðó ñëîâàðÿ.

Ýòó ïðîáëåìó ìîæíî ÷àñòè÷íî ñìÿã÷èòü, âûáèðàÿ òîëüêî íàèáîëåå

÷àñòî âñòðå÷àþùèåñÿ ñëîâà.

Ýòî óâåëè÷èâàåò êîëè÷åñòâî âåñîâ, êîòîðûå ìîäåëü äîëæíà

èçó÷èòü, à ñëåäîâàòåëüíî, è âðåìÿ âû÷èñëåíèé, à òàêæå ðèñê

ïåðåîáó÷åíèÿ.
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Çàäàíèå 1 ïî NLP
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Ïðèìåíåíèå: Ïðîãíîçèðîâàíèå æàíðîâ

I grew up on the crime side, the New York Times side
Stayin' alive was no jive
Had secondhands, Mom's bounced on old man
So then we moved to Shaolin land

I walked through the door with you
The air was cold
But something about it felt like home somehow
And I, left my scarf there at your sisters house

Ìîæåòå ëè âû îòíåñòè êàæäûé èç ïðèâåäåííûõ âûøå êóïëåòîâ ê
æàíðàì õèï-õîï, ðîê èëè ïîï?
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Êàêîé ñàìûé ïðîñòîé êëàññèôèêàòîð íà îñíîâå NN ìû
ìîæåì ïîñòðîèòü?
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Colab
(ïðåäâàðèòåëüíàÿ îáðàáîòêà òåêñòà, ìåøîê ñëîâ è
áèãðàììû)

Ññûëêà íà colab
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https://colab.research.google.com/drive/1u-6wjRZKvZWV1p2OFFF_NMI-bW9gYKuf?usp=sharing

