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ÏÐÅÄÈÑËÎÂÈÅ

Êîíôåðåíöèÿ "ÑÒÀÒÈÑÒÈÊÀ è åå ïðèìåíåíèÿ" áûëà ïðèóðî÷åíà ê Âñå-
ìèðíîìó Äíþ Ñòàòèñòèêè, êîòîðûé îòìå÷àåòñÿ êàæäûé ãîä 20 îêòÿáðÿ, íà-
÷èíàÿ ñ 2010 ãîäà âî ìíîãèõ ñòðàíàõ â ñîîòâåòñòâèè ñ Ðåçîëþöèåé Ãåíåðàëü-
íîé Àññàìáëåè ÎÎÍ. Êîíôåðåíöèÿ ïðèçâàíà îáúåäèíèòü ó÷åíûõ íå òîëüêî
Ðåñïóáëèêè Óçáåêèñòàí, êîòîðûå çàíèìàþòñÿ àêòóàëüíûìè âîïðîñàìè ñòà-
òèñòèêè è åå ïðàêòè÷åñêîãî ïðèìåíåíèÿ, à òàêæå è äðóãèõ ñòðàí. I íàó÷íî-
ïðàêòè÷åñêàÿ êîíôåðåíöèÿ "ÑÒÀÒÈÑÒÈÊÀ è åå ïðèìåíåíèÿ" ïðîâîäè-
ëàñü 17-18 îêòÿáðÿ 2012 ãîäà, â ìàòåðèàëû êîòîðîé áûëè âêëþ÷åíû 86
ñòàòåé. 17-18 îêòÿáðÿ 2013 ãîäà áûëà îðãàíèçîâàíà II íàó÷íî-ïðàêòè÷åñêàÿ
êîíôåðåíöèÿ "ÑÒÀÒÈÑÒÈÊÀ è åå ïðèìåíåíèÿ". Êîíôåðåíöèÿ áûëà ïðè-
óðî÷åíà ê 22-ãîäîâùèíå Íåçàâèñèìîñòè Ðåñïóáëèêè Óçáåêèñòàí, , à òàêæå
òîìó, ÷òî 2013 ãîä áûë îáúÿâëåí Âñåìèðíûì Ãîäîì Ñòàòèñòèêè. Ìàòåðèà-
ëû êîíôåðåíöèè âêëþ÷èëè â ñåáÿ 87 ñòàòåé. III íàó÷íî-ïðàêòè÷åñêàÿ êîí-
ôåðåíöèÿ "ÑÒÀÒÈÑÒÈÊÀ è åå ïðèìåíåíèÿ" ïðîâîäèëàñü 16-17 îêòÿáðÿ
2015 ãîäà, è â ìàòåðèàëàõ êîíôåðåíöèè áûëî îïóáëèêîâàíî 110 ñòàòåé.
25-27 àïðåëÿ 2016 ãîäà áûë ïðîâåäåí ñîâìåñòíûé íàó÷íî-ïðàêòè÷åñêèé ñå-

ìèíàð "ÑÒÀÒÈÑÒÈÊÀ è åå ïðèìåíåíèÿ" êàôåäðû "Òåîðèÿ Âåðîÿòíîñòåé
è Ìàòåìàòè÷åñêàÿ Ñòàòèñòèêà" ÍÓÓç è îòäåëà "Áèîñòàòèñòèêà" Óíèâåð-
ñèòåòà Ôëîðèäû ÑØÀ ñ ó÷àñòèåì ïðîôåññîðîâ Ñîìíàò Äàòòà, Ñóñìèòà
Äàòòà è èõ ó÷åíèêîâ. IV êîíôåðåíöèÿ "ÑÒÀÒÈÑÒÈÊÀ è åå ïðèìåíåíèÿ"
ïðîâîäèëàñü 19-20 îêòÿáðÿ 2017 ãîäà. Â ìàòåðèàëàõ ýòîé êîíôåðåíöèè áû-
ëè ïðåäñòàâëåíû 90 ñòàòüåé. V êîíôåðåíöèÿ "ÑÒÀÒÈÑÒÈÊÀ è åå ïðèìå-
íåíèÿ" ïðîâîäèëàñü 17-18 îêòÿáðÿ 2019 ãîäà â Ôèëèàëå ÌÃÓ â ã. Òàøêåíòå
è îíà áûëà ïðèóðî÷åíà òàêæå è 60 ëåòèþ ïðîô. À.À.Àáäóøóêóðîâà, ïðî-
ôåññîðà ôèëèàëà è îñíîâíîãî îðãàíèçàòîðà ýòèõ êîíôåðåíöèé.
Íàñòîÿùàÿ, VI ìåæäóíàðîäíàÿ êîíôåðåíöèÿ "ÑÒÀÒÈÑÒÈÊÀ è åå ïðè-

ìåíåíèÿ" ïðîâîäèòñÿ 19-20 îêòÿáðÿ 2022 ãîäà â Íàìàíãàíñêîì èíæåíåðíî-
òåõíîëîãè÷åñêîì èíñòèòóòå ñîâìåñòíî ñ Ôèëèàëîì ÌÃÓ èìåíè Ì.Â. Ëîìî-
íîñîâà â ãîðîäå Òàøêåíòå, Èíñòèòóòîì ìàòåìàòèêè èì. Â.È.Ðîìàíîâñêîãî
ÀÍ ÐÓç. è Èíäèéñêèì èíñòèòóòîì ñòàòèñòèêè. Òðóäû äàííîé êîíôåðåí-
öèè âêëþ÷èëè â ñåáÿ 88 ðàáîò íå òîëüêî ó÷åíûõ èç Óçáåêèñòàíà íî òàêæå è
ÑØÀ, Èíäèè, Âåëèêîáðèòàíèè, Ôðàíöèè, Êóâåéòà è Ðîññèè. Îðãêîìèòåò
âûðàæàåò ãëóáîêóþ áëàãîäàðíîñòü âñåì ó÷àñòíèêàì êîíôåðåíöèè ëþáåçíî
ïðåäñòàâèâøèì ñâîè íàó÷íûå ðàáîòû â äàííûé ñáîðíèê.

Îðãêîìèòåò



PREFACE

The conference "STATISTICS and its applications" was dedicated to the
World Day of Statistics which celebrated on October 20 every year, since 2010 in
many countries according to the UN General Assembly Resolution. Conference
is aimed to collaboration of scientists not only of the Republic of Uzbekistan,
which are engaged in current issues of statistics and its practical application, but
also from other countries. I scienti�c-applied conference "STATISTICS and its
applications" was held on 17-18 October, 2012 and materials of the conference
include 86 articles. On 17-18 October, 2013 was organized II scienti�c-applied
conference "STATISTICS and its applications". This conference was dedicated
to the 22nd anniversary of Independence of the Republic of Uzbekistan, , also
that 2013 year declared the International Year of Statistics. Materials of this
conference consists of 87 articles. III scienti�c-applied conference "STATISTICS
and its applications"was held on 16-17 October, 2015 and materials of the
conference include 110 articles.
25-27 April 2016 was organizes jointly scienti�c-applied seminar

"STATISTICS and its applications" of the Department of "Probability
Theory and Mathematical Statistics" of National University of Uzbekistan
and Department of "Biostatistics" of University of Florida of USA with
participating of professors Somnath Datta and Susmita Datta and their
graduate students. IV scienti�c-applied conference "STATISTICS and its
applications" organized on 19-20 October, 2017. Materials of this conference
include 90 papers. V conference "STATISTICS and its applications" was
organized on October 17-18, 2019 in Tashkent Branch of MSU and it was
dedicated also to 60th Birthday of Prof. A.A.Abdushukurov, the Principle
Organizer of these conferences.
This, VI International conference "STATISTICS and its applications"

organized on October 19-20, 2022 in Namangan Institute of Engineering and
Technology together with the Branch of Moscow State University named after
M.V. Lomonosov in the city of Tashkent, the Institute of Mathematics named
after V.I. Romanovsky of the Academy of Sciences of the Republic of Uzbekistan
and the Indian Statistical Institute. Proceedings of this conference include 88
papers of scientists not only from Uzbekistan, also from USA, India, UK,
France, KUWAIT and Russia. The organizing committee expresses its deep
appreciation to all the participants of the conference who kingly submit their
articles to this book.

Organizing Committee
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Ñóùåñòâóåò ìíîãî ãåíåðàòîðîâ, êîòîðûå ãåíåðèðóþò êàêîé-òî ñëó÷àéíûé
òåêñò. Ïðîáëåìà ñ ýòèìè ãåíåðàòîðàìè â òîì, ÷òî íóæíî âðó÷íóþ ïðîïèñû-
âàòü âñå âàðèàíòû, ïîñëåäîâàòåëüíîñòè è êîìáèíàöèè èç ñëîâ è ïðåäëîæå-
íèé. Ãëàâíûé ìèíóñ òàêîãî ïîäõîäà - âû äåëàåòå âñþ ðàáîòó çà êîìïüþòåð.
Âû ñàìè æ¸ñòêî çàäàåòå ñòðóêòóðó êàæäîãî ïðåäëîæåíèÿ. Òàêîé òåêñò âàñ
íè÷åì íå óäèâèò, ïîòîìó ÷òî âû ÷åòêî çíàåòå, ñêîëüêî ïðåäëîæåíèé ó âàñ
â øàáëîíå è èç êàêèõ ÷àñòåé ñîñòîèò êàæäîå. ×òîáû ãåíåðèðîâàòü ìíîãî
ïîõîæåãî òåêñòà, íî áåç òàêèõ çàìîðî÷åê, èñïîëüçóþò íåéðîñåòè èëè àëãî-
ðèòìû íà öåïÿõ Ìàðêîâà.
×òî òàêîå öåïü Ìàðêîâà. Ïðåäñòàâüòå, ÷òî ó íàñ åñòü íàáîð êàêèõ-

òî ñîáûòèé, ñâÿçàííûõ äðóã ñ äðóãîì. Íàïðèìåð, ïåðâîå íàñòóïàåò òîëüêî
ïîñëå âòîðîãî, âòîðîå - ïîñëå òðåòüåãî èëè ÷åòâåðòîãî, à òðåòüå - ïîñëå
÷åòâåðòîãî ñ âåðîÿòíîñòüþ 30
Òåêñò è öåïè Ìàðêîâà. Âîçüìåì òàêóþ ñêîðîãîâîðêó: "Osmonda ikkita

kalxat. Birining oq dumi kalta kalxat, birining qora dumi kalta kalxat. Oq dumi
kalta kalxat qora dumi kalta kalxatga xalaqit beradi, qora dumi kalta kalxat oq
dumi kalta kalxatga xalaqit beradi." Â òåîðèè öåïåé Ìàðêîâà ýòî íàçûâàåòñÿ
êîðïóñ - èñõîäíûé ìàòåðèàë, ïî êîòîðîìó áóäóò ñîñòàâëÿòüñÿ âçàèìîñâÿçè.
Â íàøåì ñëó÷àå ïî ýòîìó ïðåäëîæåíèþ ìû ïîéìåì, êàê îäíè ñëîâà áóäóò
ñâÿçàíû ñ äðóãèìè. Äëÿ ïðîñòîòû ìû îïóñòèì çíàêè ïðåïèíàíèÿ è áîëüøèå
áóêâû. Â íîðìàëüíûõ àëãîðèòìàõ ýòî, êîíå÷íî, ó÷èòûâàåòñÿ, íî ïîêà ìû
ó÷èìñÿ, ìîæíî è òàê. Íàøà çàäà÷à - ïîíÿòü íà ýòîì ïðèìåðå, êàê óñòðîåíû
è êàê ðàáîòàþò öåïè Ìàðêîâà. Äëÿ ýòîãî ìû øàã çà øàãîì ñìîäåëèðóåì
ðàáîòó àëãîðèòìà è ïîñìîòðèì, ÷òî ïîëó÷èòñÿ â èòîãå.
Ïîñ÷èòàåì, ñêîëüêî ðàç âñòðå÷àåòñÿ êàæäîå ñëîâî â íàøåì òåêñòå:
Osmonda-1
ikkita-1
kalxat-5
kalxatga-2
birining-2
oq-3
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dumi-6
kalta-6
qora-3
xalaqit-2
beradi-2
Åùå íàì íóæíî ïîìåòèòü, ÷òî ïîñëå "beradi"íè÷åãî íåò, ïðîñòî ñòàâèì

òî÷êó.
Òàêèå îòäåëüíûå ýëåìåíòû â öåïè Ìàðêîâà íàçûâàþò çâåíüÿìè. À öåïü

êàê ðàç è ñîñòîèò èç çâåíüåâ.
Òåïåðü ñîñòàâèì ïàðû ñâÿçàííûõ ñîáûòèé. Ñâÿçíûå - ýòî êîãäà îäíî ñî-

áûòèå èäåò òîëüêî ïîñëå êîíêðåòíîãî äðóãîãî ñîáûòèÿ. Â íàøåì òåêñòå
ïåðâàÿ ïàðà áóäåò òàêàÿ:
Osmonda → ikkita
Òàê êàê â èñõîäíîì òåêñòå ñëîâî "Osmonda" òîëüêî îäíî è ïîñëå íåãî èäåò

"ikkita" , òî àëãîðèòì çàïîìíèò, ÷òî ïîñëå "Osmonda" íóæíî îáÿçàòåëüíî
ïîñòàâèòü òîëüêî "ikkita" , áåç âàðèàíòîâ.
À âîò ñî ñëåäóþùåé ïàðîé óæå ïîèíòåðåñíåå: kalxat → (birining, oq, qora)
Ïîëó÷àåòñÿ, ÷òî íàø àëãîðèòì, êîãäà äîéäåò äî "kalxat" , ñ êàêîé-òî äîëåé

âåðîÿòíîñòè âûáåðåò îäíî èç òðåõ ñëåäóþùèõ ñëîâ.
Ñðàçó ðàçáåðåìñÿ, êàê ñ÷èòàòü äîëè âåðîÿòíîñòè - ýòî ïðèãîäèòñÿ íàì íà

ñëåäóþùåì ýòàïå. Ó íàñ åñòü ïàðà kalxat → (birining, oq, qora), ïðè ýòîì
"birining" ó íàñ âñòðå÷àåòñÿ 2 ðàç, "oq" - 3 ðàçà, è "qora" - 3 ðàçà, à âñåãî
ýòè ñëîâà âìåñòå â òåêñòå âñòðå÷àþòñÿ 7 ðàç. Ïîëó÷àåòñÿ, ÷òî ïîñëå "kalxat"
âåðîÿòíîñòü ïðîäîëæåíèÿ òåêñòà:
-ñëîâîì "birining" - 2/7,
-ñëîâîì "oq" -3/7,
-ñëîâîì "qora" - 3/7.
Èìåííî ïîòîìó, ÷òî ñóùåñòâóþò âåðîÿòíîñòè, òåêñò â öåïÿõ Ìàðêîâà ìî-

æåò êàæäûé ðàç ïîëó÷àòüñÿ ðàçíûì. Àëãîðèòì ñ ðàçíîé âåðîÿòíîñòüþ ñëó-
÷àéíûì îáðàçîì èäåò ïî ðàçíûì ïóòÿì è äàåò íàì êàæäûé ðàç ðàçíûé
òåêñò. Çíà÷åíèÿ ýòèõ âåðîÿòíîñòåé ïðèãîäÿòñÿ íàì ïðè ñîñòàâëåíèè ñõåìû
ñâÿçåé. Ñîñòàâèì òî÷íî òàê æå îñòàëüíûå ïàðû:
ikkita → kalxat
birining →(oq, qora)
oq → dumi
dumi → kalta
kalta → kalxat
kalxat → (birining, oq, qora)
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qora → dumi
kalta → kalxatga
kalxatga → xalaqit
xalaqit → beradi.
Àëãîðèòì ñ òîé èëè èíîé äîëåé âåðîÿòíîñòè âûáèðàåò ïðîäîëæåíèå äëÿ

êàæäîãî ñëîâà, è â ðåçóëüòàòå ó íàñ ïîëó÷àåòñÿ ðàçíûé òåêñò.
Êàê ñäåëàòü òåêñò áîëåå îñìûñëåííûì. Ó íàñ â ïðèìåðå àëãîðèòì âñåãäà

âûäàåò ÷óøü, ïîòîìó ÷òî èñõîäíûé òåêñò (êîðïóñ) ñëèøêîì ìàëåíüêèé äëÿ
ñîñòàâëåíèÿ ñâÿçåé è â íåì ìàëî ñëîâ. Åñëè ìû âîçüìåì òåêñò ïîáîëüøå,
òî àëãîðèòì ñìîæåò ñîñòàâëÿòü òåêñò, ïîõîæèé íà ÿçûê îðèãèíàëà, êàê
áóäòî åãî íàïèñàë ÷åëîâåê. Åùå ìîæíî ñäåëàòü òàê: ñîñòàâëÿòü ïàðû íå
èç îäíèõ ñëîâ, à èç ñëîâîñî÷åòàíèé. Ìû ïåðåáèðàåì âñå ñî÷åòàíèÿ èç äâóõ
ñëîâ, êîòîðûå åñòü â òåêñòå, è ñîñòàâëÿåì ïàðû ê êàæäîìó èç íèõ. Ýòî áîëåå
ñëîæíî è ðåñóðñîåìêî, çàòî òåêñò ïîëó÷àåòñÿ ïîõîæ íà ÷åëîâå÷åñêèé. Åñëè
êîìáèíèðîâàòü, íàïðèìåð, öåïî÷êè èç ïàð è îäíîãî ñëîâà, ïîëó÷èòñÿ áîëåå
÷èòàåìûé òåêñò (èëè íåò, òóò äåëî ñëó÷àÿ).
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