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Êóðíîñîâ Í.Ì.

1 Ðåçóëüòàòû ïîëó÷åííûå â ýòîì ãîäó

Ðèìàíîâî ìíîãîîáðàçèå íàçûâàåòñÿ ñ òðîéêîé êîìïëåêñíûõ ñòðóêòóð I, J,K, óäî-
âëåòâîðÿþùèõ êâàòåðíèîííûì ñîîòíîøåíèÿì è ñîãëàñîâàííûõ ñ ìåòðèêîé, êîòîðàÿ
ÿâëÿåòñÿ êýëåðîâîé ïî îòíîøåíèþ ê I, J,K, íàçûâàåòñÿ ãèïåðêýëåðîâûì. Òàêèå ìíîãî-
îáðàçèÿ òàêæå ìîæíî îõàðàêòåðèçîâàòü â òåðìèíàõ êëàññèôèêàöèè ïî òåîðåìå Áåðæå
� ãðóïïû ãîëîíîìèè òàêèõ ìíîãîîáðàçèé ÿâëÿåòñÿ ïîäãðóïïîé â Sp(n). Ìíîãîîáðàçèÿ,
ãðóïïà ãîëîíîìèè êîòîðûõ ðàâíà Sp(n), íàçûâàþò ïðîñòûìè, èëè íåïðèâîäèìûìè.
Ñîãëàñíî òåîðåìå Áîãîìîëîâà ëþáîå ãèïåðêýëåðîâîå ìíîãîîáðàçèå êîíå÷íî íàêðûâà-
åòñÿ ïðîèçâåäåíèåì òîðîâ è ïðîñòûõ. Ïðîñòûõ ãèïåðêýëåðîâûõ èçâåñòíî äîñòàòî÷íî
ìàëî � äâå ñåðèè ïðèìåðîâ (ñõåìû Ãèëüáåðòà òî÷åê íà K3 è îáîáù¼ííîå ìíîãîîá-
ðàçèå Êóììåðà) è äâà ïðèìåðà Î'Ãðýäè. Òàêèì îáðàçîì, åñòåññòâåííîé îêàçûâàåòñÿ
ãèïîòåçà, ÷òî â êàæäîé ðàçìåðíîñòè ñóùåñòâóåò òîëüêî êîíå÷íî ÷èñëî ïðîñòûõ ãè-
ïåðêýëåðîâûõ ìíîãîîáðàçèé ñ òî÷íîñòüþ äî äåôîðìàöèè (ãèïîòåçà Áîâèëëÿ).

Íåîáõîäèìî îòìåòèòü, ÷òî íà êîãîìîëîãèÿõ ãèïåðêýëåðîâà ìíîãîîáðàçèÿ åñòü ðàç-
ëîæåíèå Õîäæà (îíà ñîâïàäàåò ñ âåñîâûì ðàçëîæåíèåì îòíîñèòåëüíî îïåðàòîðîâ Âåé-
ëÿ), ïðè÷¼ì ñòðóêòóðà Õîäæà íà âòîðûõ êîãîìîëîãèÿõ èìååò òèï K3. Â ñâî¼ âðåìÿ
Êóãà, Ñàòàêå ïðåäëîæèëè êîíñòðóêöèþ, ïîçâîëÿþùóþ ñîïîñòàâëÿòü ñòðóêòóðå Õîä-
æà H òèïà K3 ñòðóêòóðó Õîäæà V âåñà 1, ãäå V � ÷¼òíàÿ ÷àñòü àëãåáðû Êëèôôîðäà
H ñ ôîðìîé ïåðåñå÷åíèÿ q. Òàêèì îáðàçîì, â ñëó÷àå öåëî÷èñëåííîé ñòðóêòóðû Õîäæà
ìû ïîëó÷àåì êîìïëåêñíûé òîð, ïðè íàëè÷èè ïîëÿðèçàöèè ìîæíî ïîëó÷èòü àáåëåâî
ìíîãîîáðàçèå. Àíàëîãè÷íóþ êîíñòðóêöèþ âîçìîæíî èñïîëüçîâàòü è äëÿ ãèïåðêýëå-
ðîâûõ ìíîãîîáðàçèé, åñëè âìåñòî ôîðìû ïåðåñå÷åíèÿ èñïîëüçîâàòü ôîðìó Áîâèëëÿ-
Áîãîìîëîâà-Ôóäæèêè. Â ïåðâóþ î÷åðåäü âîçíèêàåò åñòåñòâåííûé âîïðîñ, ÷òî ïðè òà-
êîì ñîïîñòàâëåíèè ïðîèñõîäèò ñ îñòàëüíûìè êîãîìîëîãèÿìè ãèïåðêýëåðîâà ìíîãîîá-
ðàçèÿ è âîçìîæíî ëè ïîñòðîèòü îòîáðàæåíèå èç êîãîìîëîãèé ãèïåðêýëåðîâà ìíîãî-
îáðàçèÿ â êîãîìîëîãèè òîðà, êîòîðîå áû ñîõðàíÿëî è ñòðóêòóðó ìîäóëåé è ñòðóêòóðó
Õîäæà.

Â ñâîåé ðàáîòå ñ À. Ñîëäàòåíêîâûì è Ì. Âåðáèöêèì ìû äàëè ïîëîæèòåëüíûé
îòâåò íà ýòîò âîïðîñ, äîêàçàâ ñëåäóþùóþ òåîðåìó:

Òåîðåìà 1: Ïóñòü M ãèïåðêýëåðîâî ìíîãîîáðàçèå. Òîãäà ñóùåñòâóåò öåëîå l ≥ 0,
êîìïëåêñíûé òîð T , âëîæåíèå gtot(M) ↪→ gtot(T ) àëãåáð Ëè è âëîæåíèå Ψ : H•(M,C) ↪→
H•+l(T,C) gtot(M)-ìîäóëåé, òàêîå ÷òî äëÿ êàæäîé êîìïëåêñíîé ñòðóêòóðû I ãèïåðê-
ýëåðîâîãî òèïà íàM ñóùåñòâóåò êîìïëåêñíàÿ ñòðóêòóðà íà T , òàêàÿ ÷òî Ψ - ìîðôèçì
ñòðóêòóð Õîäæà.

Ïðè ýòîì, åñëè èñõîäíàÿ ñòðóêòóðà Õîäæà äîïóñêàëà ïîëÿðèçàöèþ, òî ïîëÿðè-
çàöèÿ áóäåò è íà ñòðóêòóðå Õîäæà êîìïëåêñíîãî òîðà. Êàê è â êëàññè÷åñêîé êîí-
ñòðóêöèè Êóãà-Ñàòàêå äîêàçàòåëüñòâî èñïîëüçóåò àëãåáðó Êëèôôîðäà äëÿ ñòðóêòóðû
Õîäæà H òèïà K3 è ôîðìû Áîâèëëÿ-Áîãîìîëîâà-Ôóäæèêè, íî îñíîâíîé òðóäíîñòüþ
ÿâëÿåòñÿ ïîñòðîåíèå ïîäõîäÿùåãî ìîäóëÿ íàä ýòîé àëãåáðîé Êëèôôîðäà.
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Â äàëüíåéøåì îäíîé èç îñíîâíûõ çàäà÷ ÿâëÿåòñÿ äîêàçàòåëüñòâî íåâûðîæäåí-
íîñòè îáîáù¼ííîé ôîðìû Áîâèëëÿ-Áîãîìîëîâà-Ôóäæèêè, äåéñòâóþùåé íà ÷¼òíûõ
êîãîìîëîãèÿõ ãèïåðêýëåðîâà ìíîãîîáðàçèÿ. Ñóùåñòâîâàíèÿ òàêîé ôîðìû ïîçâîëèò
ïîëó÷àòü íîâûå îãðàíè÷åíèÿ íà êîãîìîëîãèè ãèïåðêýëåðîâîãî ìíîãîîáðàçèÿ è ïðî-
äâèíóòüñÿ â äîêàçàòåëüñòâå ãèïîòåçû Áîâèëëÿ.

Òàêæå àâòîð ñîâìåñòíî ñ Ô. Áîãîìîëîâûì è Ô. Áóîíåðáà ïîëó÷èë íîâîå äîêàçà-
òåëüñòâî êëàññèôèêàöèè VII0-ïîâåðõíîñòåé ñ b2 = 0 ñ èñïîëüçîâàíèåì àðèôìåòè÷å-
ñêèõ ãðóïï: êàæäàÿ VII0-ïîâåðõíîñòü ñ b2 = 0 èìååò ãîëîìîðôíîå ñëîåíèå. Òåì ñàìûì,
ýòî ëèáî ïîâåðõíîñòü Õîïôà, ëèáî Èíîý.

2 Îïóáëèêîâàííûå è ïîäàííûå â ïå÷àòü ðàáîòû

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

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

Math.

2. 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.

3 Äèññåðòàöèÿ

Çàùèùåíà äèññåðòàöèÿ "×èñëà Áåòòè è òðèàíàëèòè÷åñêèå ïîäìíîãîîáðàçèÿ ãè-
ïåðêýëåðîâûõ ìíîãîîáðàçèé" ïîä ðóêîâîäñòâîì Ì. Âåðáèöêîãî (äàòà çàùèòû � 26
ÿíâàðÿ 2017 ãîäà).

4 Ó÷àñòèå â êîíôåðåíöèÿõ è øêîëàõ

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

1. Talk "Absolutely trianalytic subvarieties in Hyperkahler manifolds", ULB Geometry
seminar, Brussels, 13 February 2017.

2. Talk "Absolutely trianalytic subvarieties in Hyperkahler manifolds", Workshop on
holomorphic symplectic varieties, Lille, 8-10 March 2017.

3. Talk "Geometry of Hyperkahler manifolds", King's College London, London, 23
March 2017.

4. Talk "Kuga-Satake construction and cohomology of hyperkahler manifolds", Geometry
and Topology conference in G�okova, 29-2 June 2017.

5. Talk "Kuga-Satake construction and cohomology of hyperkahler manifolds", UGA,
13.09.2017.

6. Talk "Lagrangian �brations and hyperka�ahler manifolds", UGA, 18.09.2017.
7. Talk "Kuga-Satake construction and cohomology of hyperkahler manifolds", NYU,

Courant, 27.10.2017.
8. Talk "Kuga-Satake construction and cohomology of hyperkahler manifolds", Hyperk�ahler

saturday, 25.11.2017.
9. Talk "Kuga-Satake construction and obstructions for cohomology of hyperkahler

manifolds", Algebraic Geometry in Mexico, Puerto Exscondido, 03.12.2017.
10. Poster "Cohomology of hyperkahler manifolds: Kuga-Satake construction and bounds

for Betti numbers", AGNES, Boston, 15.10.2017.
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11. Talk "Cohomology of hyperkahler manifolds", Lutsinofest, 24.06.2017.

4.2 Êàê îðãàíèçàòîð

1. Spring school-conference Birational geometry in positive characteristic, April 3-7,
2017.

2. Lutsinofest, June 22-25, 2017.

3. Ëåòíÿÿÿ øêîëà "Ôîíòàíêà-2017" , Ñàíêò-Ïåòåðáóðã, 2-8 èþëÿ 2017.

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

5. Hyperk�ahler saturday, November 25, 2017.

5 Ðàáîòà â íàó÷íûõ öåíòðàõ è ìåæäóíàðîäíûõ ãðóïïàõ

ßâëÿþñü íàó÷íûì ñîòðóäíèêîì (ñ ìàðòà 2017 ã.) Ëàáîðàòîðèè Àëãåáðàè÷åñêîé
Ãåîìåòðèè è å¼ ïðèëîæåíèé (ÍÈÓ ÂØÝ). Ñ ñåíòÿáðÿ 2017 ã. ñîòðóäíèê óíèâåðñèòåò
Äæîðäæèè.

6 Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü

Â âåñåííåì ñåìåñòðå áûë àññèñòåíòîì Ì.Ñ. Âåðáèöêîãî íà êóðñå "Êîìïëåêñíî-
àíàëèòè÷åñêàÿ ãåîìåòðèÿ" (ÂØÝ). Â òå÷åíèå ãîäà ÿâëÿëñÿ ñîîðãàíèçàòîðîì ñåìè-
íàðîâ "Ãåîìåòðè÷åñêèå ñòðóêòóðû íà ìíîãîîáðàçèÿõ" è ñåìèíàðà Ëàáîðàòîðèè Àë-
ãåáðàè÷åñêîé Ãåîìåòðèè è å¼ ïðèëîæåíèé (ÂØÝ). Âûñòóïàë ðåöåíçåíòîì äèïëîìíîé
ðàáîòû ñòóäåíòà ôàêóëüòåòà ìàòåìàòèêè ÂØÝ À. Çèìèíà (ðóê. Â.Ñ. Æãóí).
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