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Êóðíîñîâ Í.Ì.

1 Ðåçóëüòàòû ïîëó÷åííûå â ýòîì ãîäó

Áûëî ïðîäîëæåíî èçó÷åíèå ãèïåðêýëåðîâûõ ìíîãîîáðàçèé, òå ðèìàíîâûõ ìíîãî-
îáðàçèé, ñíàáæ¼ííûõ òðîéêîé êîìïëåêñíûõ ñòðóêòóð I, J,K, óäîâëåòâîðÿþùèõ êâà-
òåðíèîííûì ñîîòíîøåíèÿì è ñîãëàñîâàííûõ ñ ìåòðèêîé, êîòîðàÿ ÿâëÿåòñÿ êýëåðîâîé
ïî îòíîøåíèþ ê I, J,K. Âàæíûì îáúåêòîì èçó÷åíèÿ ëþáûõ ìíîãîîáðàçèé ÿâëÿþòñÿ
èõ àâòîìîðôèçìû.

Ñîâìåñòíî ñ Å. ßñèíñêèì ìû èçó÷àëè ñâîéñòâà ãðóïï àâòîìîðôèçìîâ ïðîåêòèâ-
íûõ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé. Êàê ðàíåå äîêàçàë Îãèçî � ãðóïïû áèãîëîìîðô-
íûõ è áèìåðîìîðôíûõ àâòîìîðôèçìîâ íåïðîåêòèâíûõ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé
êîíå÷íî-ïîðîæäåíû (ÿâëÿþòñÿ, áîëåå òîãî, ïî÷òè àáåëåâûìè ðàíãà max(ρ(M)− 1, 1),
ãäå ρ(M) � ÷èñëî Ïèêàðà). Äëÿ ïðîåêòèâíûõ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé Îãèçî äî-
êàçàë àíàëîã àëüòåðíàòèâû Òèòñà, à èìåííî, ÷òî ëèáî ãðóïïà ïî÷òè àáåëåâà êîíå÷íîãî
ðàíãà, ëèáî ñîäåðæèò ñâîáîäíóþ íåêîììóòàòèâíóþ ãðóïïó. Íåñêîëüêî ïîçæå Áóàññüå
è Ñàðòè, èñïîëüçóÿ òåîðåìó Òîðåëëè, äîêàçàííóþ Âåðáèöêèì, ïîêàçàëè, ÷òî ãðóï-
ïà áèìåðîìîðôíûõ (áèðàöèîíàëüíûõ â ïðîåêòèâíîì ñëó÷àå) àâòîìîðôèçìîâ Bir(M)
êîíå÷íî ïîðîæäåíà. Èç ýòîãî íå ñëåäóåò êîíå÷íî-ïîðîæä¼ííîñòü ãðóïïû áèãîëîìîðô-
íûõ àâòîìîðôèçìîâ, ïîñêîëüêó ïîñëåäíÿÿ íå ÿâëÿåòñÿ ïîäãðóïïîé êîíå÷íîãî èíäåê-
ñà. Â ðàáîòå ñ Å. ßñèíñêèì ìû ñìîãëè äîêàçàòü àíàëîãè÷íûé ðåçóëüòàò äëÿ Aut(M)
ôàêò, à òàêæå ðàçíûå ñâîéñòâà äëÿ íèõ, â òîì ÷èñëå óñèëåíèå àëüòåðíàòèâû Òèòñà,
èñïîëüçóÿ CAT(0)-ïðîñòðàíñòâà. Â íàøåé ðàáîòå ìû èñïîëüçîâàëè ðåçóëüòàò Àìåðèê-
Âåðáèöêîãî, à èìåííî ñóùåñòâîâàíèå ôóíäàìåíòàëüíîãî ïîëèýäðàëüíîãî äîìåíà ïðè
äåéñòâèè Aut(M) íà îáèëüíûé êîíóñ Amp(M) (è àíàëîãè÷íûé ðåçóëüòàò Ìàðêìàíà
äëÿ Mov(M) â ñëó÷àå ãðóïïû Bir(M)).

Èñïîëüçóÿ ðåçóëüòàò Õîéáðåõòñà, ÷òî ðåø¼òêà Íåðîí-Ñåâåðè ïðîåêòèâíîãî ãèïåð-
êýëåðîâîãî ìíîãîîáðàçèÿ ãèïåðáîëè÷íà ñ ñèãíàòóðîé (1, ρ(M)−1), ìû ñâÿçàëè ñ ýòèì
ïðîñòðàíñòâîì îäíó èç ãèïåðáîëè÷åñêèõ ìîäåëåé, â ÷àñòíîñòè ìîæåì èñïîëüçóÿ ïðî-
åêöèþ èç öåíòðà ïåðåâåñòè ãèïåðáîëîèä â øàð Ïóíêàðå, êîòîðûé ñàì ïî ñåáå ÿâëÿåòñÿ
CAT(0)-ïðîñòðàíñòâîì. Âûêèäûâàÿ âîçìîæíî áåñêîíå÷íîå ÷èñëî ðåãèîíîâ ñ îðîêàñ-
ïàìè (òå íàáîðîâ íåïåðåñåêàþùèõñÿ îðîøàðîâ), ìû ìîæåì äîáèòüñÿ, ÷òîáû íà îñòàâ-
øåéñÿ ÷àñòè øàðà Ïóàíêàðå íàøà ãðóïïà àâòîìîðôèçìîâ äåéñòâîâàëà íåïðåðûâíî
ðàçðûâíî, è ïðè íåîáõîäèìîñòè óìåíüøàÿ ðàäèóñ øàðîâ åù¼, ìû ìîæåì ïîêàçàòü
÷òî äåéñòâèå áóäåò êîêîìïàêòíî. Äàëåå îñíîâíîé ðåçóëüòàò ñëåäóåò èç ðàáîò Áðèä-
ñîíà è Õýôëèãåðà. Ñëåäóÿ íàøåé êîíñòðóêöèè ìû èìååì âûïóêëîå â ãèïåðáîëè÷å-
ñêîé ìåòðèêå ïîäïðîñòðàíñòâî ïîëíîãî ìåòðè÷åñêîãî ïðîñòðàíñòâà, òå âíîâü CAT(0)-
ïðîñòðàíñòâî, ïðè÷¼ì äåéñòâèå îñòà¼òñÿ íåïðåðûâíî ðàçðûâíûì è êîêîìïàêòíûì.
Èç ýòîãî ñëåäóþò âñå ñâîéñòâà êîíå÷íîñòè � êîíå÷íî ïîðîæä¼ííîñòü, êîíå÷íîå ÷èñëî
êëàññîâ ñîïðÿæ¼ííîñòè êîíå÷íûõ ãðóïï, à òàêæå óñèëåííàÿ àëüòåðíàòèâà Òèòñà.

Â èòîãå ìû èìååì ñëåäóþùóþ òåîðåìó

Òåîðåìà 1: Ðàññìîòðèì ãðóïïû áèãîëîìîðôíûõ è áèìåðîìîðôíûõ àâòîìîðôèç-
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ìîâ ïðîåêòèâíûõ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé. Òîãäà
(1) Îíè êîíå÷íî ïðåäñòàâëåíû.
(2) ×èñëî êëàññîâ ñîïðÿæ¼ííîñòè êîíå÷íûõ ãðóïï êîíå÷íî.
(3) Åñëè G ⊆ Bir(M) äëÿ ïðîåêòèâíîãî ãèïåðêýëåðîâîãîM , òî îíà ëèáî ñîäåðæèò

ñâîáîäíóþ íåêîììóòàòèâíóþ ãðóïïó, ëèáî ïîäãðóïïó Zn êîíå÷íîãî èíäåêñà.

Òàêæå ñîâìåñòíî ñ À. Êóçíåöîâîé, Å. ßñèíñêèì, à òàêæå Ô. Áîãîìîëîâûì ìû
ðàññìàòðèâàåì àíàëîãè÷íûå âîïðîñû äëÿ íåêýëåðîâûõ ãîëîìîðôíî-ñèìïëåêòè÷åñêèõ
ìíîãîîáðàçèé � åäèíñòâåííûì îäíîñâÿçíûì ïðèìåðîì êîòîðûõ ÿâëÿþòñÿ ìíîãîîáðà-
çèÿ Áîãîìîëîâà-Ãóàíà.

Áàçà ëàãðàíæåâîãî ðàññëîåíèÿ äëÿ ãèïåðêýëåðîâîãî ôîðôîëäà

Ïðîäîëæàÿ ðàíåå íà÷àòûå èññëåäîâàíèÿ ïî êîíå÷íîñòè ãèïåðêýëåðîâûõ ìíîãîîá-
ðàçèé (èçâåñòíî äâå áåñêîíå÷íûõ ñåðèè è äâà êîíå÷íûõ ïðèìåðà äëÿ îäíîñâÿçíûõ
ãèïåðêýëåðîâûõ ìíîãîîáðàçèé) ñîâìåñòíî ñ Ô. Áîãîìîëîâûì ìû ïîêàçàëè, ÷òî áàçà
ëàãðàíæåâîãî ðàññëîåíèÿ ïðîåêòèâíîãî ãèïåðêýëåðîâîãî ÷åòûð¼õìåðíîãî ìíîãîîáðà-
çèÿ âñåãäà CP 2. Ýòîò ðåçóëüòàò ïîçâîëÿåò ñóùåñòâåííî ïðîäâèíóòüñÿ â äîêàçàòåëüñòâå
ãèïîòåçû Áîâèëëÿ, â ÷àñòíîñòè èçâåñòíî, ÷òî äëÿ b2 ≥ 7 ñóùåñòâóåò êîíå÷íîå ÷èñëî
ãèïåðêýëåðîâûõ ìíîãîîáðàçèé, èìåþùèõ ëàãðàíæåâî ðàññëîåíèå ñ ãëàäêîé áàçîé. Òà-
êèì îáðàçîì, ïî ìîäóëþ SYZ ãèïîòåçû ìû èìååì êîíå÷íîñòü ãèïåðêýëåðîâûõ ìíîãî-
îáðàçèé ñ b2 ≥ 7. Áîëåå òîãî, ïðåäïîëàãàåòñÿ, ÷òî äîñòàòî÷íî èññëåäîâàòü âîçìîæíûå
âûðîæäåíèÿ òàêèõ ðàññëîåíèé, ÷òî ïîçâîëÿåò ðåäóöèðîâàòü çàäà÷ó ê êîìáèíàòîðíîé.

2 Îïóáëèêîâàííûå è ïîäàííûå â ïå÷àòü ðàáîòû

1. Kurnosov N., Yasinsky E., Automorphisms of hyperkahler manifolds and groups
acting on CAT(0) spaces, arXiv:1810.09730v1, submitted to IMRN.

2. Bogomolov F., Kurnosov N., Lagrangian �brations of IHS fourfolds, arXiv:1810.11011v1,
submitted to EJM.

3 Ó÷àñòèå â êîíôåðåíöèÿõ è øêîëàõ

3.1 Äîêëàäû íà êîíôåðåíöèÿõ, ñåìèíàðàõ è â íàó÷íûõ öåíòðàõ

1. Talk "Cohomology of hyperk�ahler manifolds", International University of Florida, 02
February.

2. Talk "Kuga-Satake construction and cohomology of hyperkahler manifolds", UPenn,
17 April.

3. Talk "Kuga-Satake construction and cohomology of hyperkahler manifolds", Uof
Kansas, 19 April.

4. Talk "Cohomology of hyperk�ahler manifolds", Calabi-Yau workshop, Krakow, 17-21
May.

5. Talk "Ãèïåðêýëåðîâû ìíîãîîáðàçèÿ", Êîíôåðåíöèÿ, ïîñâÿù¼ííàÿ äåñÿòèëåòèþ
ìàòôàêà.

6. Talk "Automorphisms of hyperka�ahler manifolds", IMPA, 13 August.
7. Talk "BTT Theorem for holomorphic symplectic manifolds", UGA, 13 September.
8. Talk "Automorphisms of hyperka�ahler manifolds and CAT(0)-spaces", Courant Institute,

9 October.
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9. Talk "Hyperk�ahler manifolds", Toronto, 11 October.
10. Talk "Cohomology of hyperk�ahler manifolds", Northwestern, 17 October.
11. Talk "Automorphisms of hyperka�ahler manifolds and CAT(0)-spaces", UGA, 14

Novemember.

3.2 Êàê îðãàíèçàòîð

1. Lutsinofest, July 1-3, 2018.

2. Summer School "Algebra and Geometry"in Yaroslav', July 25-31, 2017.

4 Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü

Ïðî÷èòàí êóðñ ëåêöèé â ëåòíåé øêîëå "Ñîâðåìåííàÿ ìàòåìàòèêà"ïî òåìå "Ïîä-
ñ÷¼ò ÷èñëà òî÷åê íà êðèâîé".

5 Êðàòêèå èòîãè çà òðè ãîäà

Óäàëîñü ïîëó÷èòü âàæíûå ïðîäâèæåíèÿ ïî íàïðàâëåíèþ ê ãèïîòåçå Áîâèëÿ, îäíîé
èç îñíîâíûõ öåëåé ïðîåêòà:

(1) Íåðàâåíñòâî äëÿ ÷èñåë Áåòòè øåñòèìåðíûõ ãèïåðêýëåðîâûõ ìíîãîáðàçèé (2016
ãîä)
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38b22 − 1030b2 + 7572
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(2) Ãëàäêîñòü áàçû ëàãðàíæåâûõ ðàññëîåíèé ïðîåêòèâíûõ ãèïåðêýëåðîâûõ ÷åòû-
ð¼õìåðíûõ ìíîãîîáðàçèé (2018)

Ñîâìåñòíî ñ À. Ñîëäàòåíêîâûì è Ì. Âåðáèöêèì ïîñòðîåíî îáîáùåíèå êîíñòðóêöèè
Êóãà-Ñàòàêå äëÿ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé (2017), ÷òî óæå íàõîäèò ïðèëîæåíèÿ
â òåîðèè Õîäæà è ñìåæíûõ îáëàñòÿõ. Íàìè ïðåäïîëàãàëîñü, ÷òî ñ ïîìîùüþ ýòîé
êîíñòðóêöèè ìîæíî áóäåò ïîêàçàòü íåâûðîæäåííîñòü îáîáù¼ííîé ôîðìû Áîâèëÿ-
Áîãîìîëîâà-Ôóäæèêè, íî ýòî îêàçàëîñü ñëîæíîé íà äàííûé ìîìåíò çàäà÷åé. Ïîñòðî-
åíèå ýòîé ôîðìû äëÿ íåêýëåðîâûõ ãîëîìîðôíî-ñèìïëåêòè÷åñêèõ ìíîãîîáðàçèé áóäåò
îïóáëèêîâàíî â 2019 ñîâìåñòíî ñ Ì. Âåðáèöêèì.

Ðàñøèðÿÿ çíàíèÿ î ïðîåêòèâíûõ ìíîãîîáðàçèé ñîâìåñòíî ñ Å. ßñèíñêèì óäàëîñü
ïîêàçàòü ðàçëè÷íûå ðåçóëüòàòû êîíå÷íîñòè èõ ãðóïï àâòîìîðôèçìîâ (2018).

Òàêèì îáðàçîì, çà òðè ãîäà áûëî îïóáëèêîâàíî 2 ñòàòüè è äâà ïðåïðèíòà ïî îñ-
íîâíîé òåìå çàÿâêè, à òàêæå îäíà ñòàòüÿ ïî ñìåæíîé òåìå (êîìïëåêñíàÿ ãåîìåòðèÿ).
Óäàëîñü ïðîäâèíóòüñÿ â ãèïîòåçå Áîâèëÿ, à òàêæå èçó÷åíèè êîãîìîëîãèé ãèïåðêýëå-
ðîâûõ ìíîãîîáðàçèé (îãðàíè÷åíèÿ ÷èñåë Áåòòè, êîíñòðóêöèÿ Êóãà-Ñàòàêå).

Îïóáëèêîâàíû ñëåäóþùèå ñòàòüè è ïðåïðèíòû:

1. Kurnosov N., Constraints on Betti numbers of hyperk�ahler sixfolds with b2 = 23,
Proceedings of MiniPAGES, Warsaw, 2016.

2. Kurnosov N., Soldatenkov A., Verbitsky M., Kuga-Satake construction and cohomology

of hyperkahler manifolds, Preprint arXiv:1703.07477v1 [math.AG]. Accepted to Adv. in

Math.
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3. Buonerba F., Bogomolov F., Kurnosov N., Classifying V II0 surfaces with b2 = 0
via arithmetic groups, arXiv preprint arXiv:1709.00062v1 [math.AG] Submitted to Eur. J.

Math.

4. Kurnosov N., Yasinsky E., Automorphisms of hyperkahler manifolds and groups
acting on CAT(0) spaces, arXiv:1810.09730v1, submitted to IMRN.

5. Bogomolov F., Kurnosov N., Lagrangian �brations of IHS fourfolds, arXiv:1810.11011v1,
submitted to EJM.
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