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1 Ðåçóëüòàòû ïîëó÷åííûå â ýòîì ãîäó

Íàïîìíèì, ÷òî ãèïåðêýëåðîâîé ñòðóêòóðîé íà ðèìàíîâîì ìíîãîîáðàçèè íàçûâà-

åòñÿ òðîéêà êîìïëåêñíûõ ñòðóêòóð I, J,K, óäîâëåòâîðÿþùèõ êâàòåðíèîííûì ñîîò-

íîøåíèÿì è ñîãëàñîâàííûõ ñ ìåòðèêîé, êîòîðàÿ ÿâëÿåòñÿ êýëåðîâîé ïî îòíîøåíèþ

ê I, J,K. Ãðóïï ãîëîíîìèè òàêèõ ìíîãîîáðàçèé ÿâëÿåòñÿ ïîäãðóïïîé â Sp(n), åñ-
ëè æå îíà â òî÷íîñòè ðàâíà Sp(n), òî òàêîå ãèïåðêýëåðîâîå ìíîãîîáðàçèå íàçûâàþò
ïðîñòûì, èëè íåïðèâîäèìûì. Èìåííî òàêèå ìíîãîîáðàçèÿ ïðåäñòàâëÿþò íàèáîëüøèé

èíòåðåñ ñðåäè ãèïåðêýëåðîâûõ ìíîãîîáðàçèé, ïîñêîëüêó ñîãëàñíî òåîðåìå Áîãîìîëî-

âà ëþáîå ãèïåðêýëåðîâîå ìíîãîîáðàçèå êîíå÷íî íàêðûâàåòñÿ ïðîèçâåäåíèåì òîðîâ è

ïðîñòûõ. Ïðîñòûõ ãèïåðêýëåðîâûõ èçâåñòíî äîñòàòî÷íî ìàëî � äâå ñåðèè ïðèìåðîâ

(ñõåìû Ãèëüáåðòà òî÷åê íà K3 è îáîáù¼ííîå ìíîãîîáðàçèå Êóììåðà) è äâà ïðèìå-

ðà Î'Ãðýäè. Òàêèì îáðàçîì, åñòåññòâåííîé îêàçûâàåòñÿ ãèïîòåçà, ÷òî â êàæäîé ðàç-

ìåðíîñòè ñóùåñòâóåò òîëüêî êîíå÷íî ÷èñëî ïðîñòûõ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé ñ

òî÷íîñòüþ äî äåôîðìàöèè.

Ïåðâûì øàãîì â íàïðàâëåíèè ýòîé ãèïîòåçû ÿâëÿåòñÿ ïîëó÷åíèå îãðàíè÷åíèé íà

÷èñëà Áåòòè ãèïåðêýëåðîâûõ ìíîãîîáðàçèé. Â ðàçìåðíîñòè ÷åòûðå ýòî óäàëîñü Ãó-

àíó. Â áîëüøèõ ðàçìåðíîñòÿõ òàêæå ìîæíî ïîëó÷èòü îãðàíè÷åíèÿ íà ÷èñëà Áåòòè,

èñïîëüçóÿ òåîðåìû Âåðáèöêîãî è Ëóåíãè-Ëóíöà î äåéñòâèè àëãåáðû Ëè so(b2 + 2),
ïîðîæä¼ííîé âñåìè âîçìîæíûìè ëåâøåöåâûìè òðîéêàìè îïåðàòîðîâ, íà êîãîìîëîãè-

ÿõ è èíâàðèàíòû Ðîçàíñêîãî-Âèòòåíà. Ýòè èíâàðèàíòû èçó÷àëèñü â ðàáîòàõ Ñåéâîíà

è Õèò÷èíà è îïðåäåëÿþòñÿ îíè êàê ñâ¼ðòêà ïî âñåì ð¼áðàì òðèâàëåíòíîãî ãðàôà ñ

2k âåðøèíàìè ãîëîìîðôíî-ñèìïëåêòè÷åñêîé ôîðìû è òåíçîðà, ñîñòîÿùåãî èç ïðîçâå-

äåíèÿ 2k-êîïèé òåíçîðà êðèâèçíû. Â ðàáîòàõ Ñåéâîíà è Õèò÷èíà áûëè ïîäñ÷èòàíû

èíâàðèàíòû äëÿ íàèáîëåå ïðîñòûõ ãðàôîâ. Ðàíåå íàìè áûëè ïîëó÷åíû íåðàâåíñòâà

íà ÷èñëà Áåòòè ãèïåðêýëåðîâûõ ìíîãîîáðàçèé, ñëåäóþùèå èç çíà÷åíèé èíâàðèàíòîâ

Ðîçàíñêîãî-Âèòòåíà äëÿ ïðîñòûõ ãðàôîâ, îïðåäåë¼ííûõ â ðàáîòàõ Ñåéâîíà è Õèò÷è-

íà. Íàïðèìåð, â ðàçìåðíîñòè øåñòü èìååì:
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Ñ èñïîëüçîâàíèåì íåðàâåíñòâà íà ÷èñëà Áåòòè â ðàçìåðíîñòè øåñòü (1) è íåäàâíèõ

ðåçóëüòàòîâ Ñåéâîíà ïîêàçàíî, ÷òî åñëèM � ãèïåðêýëåðîâî ìíîãîîáðàçèå ðàçìåðíîñòè

øåñòü ñ b5 = 0 è b2 = 23, òî âîçìîæíû ñëåäóþùèå êîìáèíàöèè ÷èñåë Áåòòè
b4 299 276 + k
b6 2554 2422 + 6k,

ãäå k � îò 0 äî 10.

Òàêæå íåðàâåíñòâî íà ÷èñëà Áåòòè ïðîñòûõ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé â ðàç-

ìåðíîñòè øåñòü ïîçâîëÿåò ïîëó÷àòü îãðàíè÷åíèÿ íà ÷èñëî íàáîðîâ ÷èñåë Áåòòè è

äëÿ äðóãèõ çíà÷åíèé b2. Â ÷àñòíîñòè, ìîæíî ïîëó÷èòü îãðàíè÷åíèÿ íà ÷èñëà Áåòòè è
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Õîäæà äëÿ øåñòèìåðíîãî ìíîãîîáðàçèÿ Î'Ãðýäè. Òî÷íûå çíà÷åíèÿ ÷èñåë Õîäæà øå-

ñòèìåðíîãî ìíîãîîáðàçèÿ Î'Ãðýäè ïîñ÷èòàíû â ðàáîòå Ìîíãàðäè, Ðàïàíüåòà, Ñàêêà

(2016) è, îêàçûâàåòñÿ, ÷òî, êàê è â ñëó÷àå ñõåìû Ãèëüáåðòà íåðàâåíñòâî (1) îáðàùàåò-

ñÿ â ðàâåíñòâî. Áîëåå òîãî, èñïîëüçóÿ ðåçóëüòàòû Ñåéâîíà ìîæíî ïîëó÷èòü óñëîâèÿ

îáðàùåíèÿ íåðàâåíñòâà (1) â ðàâåíñòâî.

2 Îïóáëèêîâàííûå è ïîäàííûå â ïå÷àòü ðàáîòû

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

3 Äèññåðòàöèÿ

Ïîäãîòîâëåíà äèññåðòàöèÿ ïî òåìå "×èñëà Áåòòè è òðèàíàëèòè÷åñêèå ïîäìíîãî-

îáðàçèÿ ãèïåðêýëåðîâûõ ìíîãîîáðàçèé" ïîä ðóêîâîäñòâîì Ì. Âåðáèöêîãî (ïðåäïîëà-

ãàåìàÿ äàòà çàùèòû � 26 ÿíâàðÿ 2017 ãîäà).

4 Ó÷àñòèå â êîíôåðåíöèÿõ è øêîëàõ

4.1 Êàê ó÷àñòíèê

1. Geometry and Physics: Mirror symmetry, Hodge theory, and related topics, University

of Miami, January 25-30, 2016.

2. Poster "Cohomology and subvarieties of hyperk�ahler manifolds", BrAG, Edinburgh,

13-17 April, 2016.

3. GLEN seminar, She�eld, June 20-21, 2016.

4. Varieties with trivial canonical bundles, 12-18 June 2016, B?dlewo.

5. Ëåêöèè "Êóáè÷åñêèå ôîðìû" (âìåñòå ñ Ñ.Ñ. Ãàëêèíûì), ËØÑÌ, Äóáíà, 18-

30.07.2016

6. Äîêëàä �Îãðàíè÷åíèÿ íà êîãîìîëîãèè ãèïåðêýëåðîâûõ ìíîãîîáðàçèé�, VI Ìåæ-

äóíàðîäíàÿ êîíôåðåíöèÿ ïî àëãåáðàè÷åñêîé ãåîìåòðèè, êîìïëåêñíîìó àíàëèçó

è êîìïüþòåðíîé àëãåáðå, Êîðÿæìà, 03-09.08.2016.

7. The di�erent faces of geometry, a workshop in honour of Fedor Bogomolov, 12-14

September 2016, Nottingham

8. Talk "Absolutely trianalytic tori in Hyperk�ahler manifolds", International Conference

Geometric Analysis and Control Theory, Novosibirsk, Russia, 8-12.12.2016.

4.2 Äîêëàäû íà ñåìèíàðàõ è â íàó÷íûõ öåíòðàõ

1. Talk On the boundness of the second Betti number of hyperkahler manifolds, NYU,

Courant, 02.02.2016.

2. Talks Inequlities involving Betti numbers of hyperk�ahler manifolds and Trianalytic

subvarities, miniPages, Warsaw, May, 2016.
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3. Talk Betti numbers and trianalytic subvarieties, IUM, IITP & Poncelet Laboratory

seminar, 19.09.2016.

4. Talk Betti numbers and trianalytic subvarieties, Postnikov seminar, Moscow State

University, 20.09.2016.

5. Talk Absolutely trianalytic tori in hyperk�ahler manifolds, Vitushkin seminar, Moscow

State University, 08.11.2016.

6. Talk Cohomological constraints for hyperkaehler manifolds, Geneve, 25.11.2016.

7. Talk Cohomological constraints for hyperkaehler manifolds, Seminar �Hodge structures

and rationality problems�, University of Z�urich, 25.11.2016.

8. Äîêëàä Ãèïåðêýëåðîâû ìíîãîîáðàçèÿ: ÷èñëà Áåòòè è ïîäìíîãîîáðàçèÿ, Ãåîìåò-

ðèÿ, òîïîëîãèÿ è èõ ïðèëîæåíèÿ, Èíñòèòóò ìàòåìàòèêè èì. Ñ. Ë. Ñîáîëåâà ÑÎ

ÐÀÍ, 12.12.2016

4.3 Êàê îðãàíèçàòîð

1. Spring School-Conference Surfaces in positive characteristic, April 4-8, 2016.

2. Lutsinofest, June 20-21, 2016.

3. School Introduction to birational geometry, November 10-11, 2016.

4. School-Conference Groups of birational automorphisms, November 14-18, 2016.

5 Ðàáîòà â íàó÷íûõ öåíòðàõ è ìåæäóíàðîäíûõ ãðóïïàõ

ßâëÿþñü ñòàæ¼ðîì-èññëåäîâàòåëåì Ëàáîðàòîðèè Àëãåáðàè÷åñêîé Ãåîìåòðèè è å¼

ïðèëîæåíèé (ÍÈÓ ÂØÝ). Ðàáîòàë â Stefan Banach International Mathematical Center

ïî ïðîãðàììå miniPAGES (1-13.05.2016) è â óíèâåðñèòåòàõ Æåíåâû è Öþðèõà (21-

30.11.2016).

6 Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü

Â âåñåííåì ñåìåñòðå áûë àññèñòåíòîì Ñ.Ñ. Ãàëêèíà íà êóðñå "Àëãåáðàè÷åñêèå ïî-

âåðõíîñòè" è ñåìèíàðå "Ðàçíîîáðàçèå ìíîãîîáðàçèé" (ÂØÝ). Ñîâìåñòíî ñ Ñ.Ñ. Ãàë-

êèíûì ïðî÷èòàë êóðñ "Êóáè÷åñêèå ôîðìû" â Ëåòíåé øêîëå "Ñîâðåìåííàÿ ìàòåìà-

òèêà" â èþëå 2016 ãîäà. Òàêæå â òå÷åíèå ãîäà ÿâëÿëñÿ ñîîðãàíèçàòîðîì ñåìèíàðîâ

"Ãåîìåòðè÷åñêèå ñòðóêòóðû íà ìíîãîîáðàçèÿõ" è ñåìèíàðà Ëàáîðàòîðèè Àëãåáðàè÷å-

ñêîé Ãåîìåòðèè è å¼ ïðèëîæåíèé (ÂØÝ). Â îñåííåì ñåìåñòðå áûë àññèñòåíòîì Å.Þ.

Ñìèðíîâà íà êóðñå Àëãåáðà-1 (ÍÌÓ). Ïðåïîäàþ ìàòåìàòè÷åñêèé àíàëèç â 57 øêîëå.

3


