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1. Ðåçóëüòàòû, ïîëó÷åííûå â 2013 ãîäó

Îñíîâíûì îáúåêòîì èçó÷åíèÿ â ýòîì ãîäó áûëè àâòîìîðôèçìû àëãåáðàè÷å-
ñêèõ ìíîãîîáðàçèé. Èññëåäîâàëèñü îðáèòû ïîëíîé ãðóïïû àâòîìîðôèçìîâ íà
ìíîãîîáðàçèÿõ, êàê ïîëíûõ, òàê è àôôèííûõ, ñâîéñòâî áåñêîíå÷íîé òðàíçè-
òèâíîñòè äëÿ äåéñòâèÿ ãðóïïû àâòîìîðôèçìîâ, ôàêòîðû ïî äåéñòâèÿì ãðóïï
àâòîìîðôèçìîâ è ñâÿçàííûå ñ ýòèì âîïðîñû ãåîìåòðèè ìíîãîîáðàçèé.

ÏóñòüX � àëãåáðàè÷åñêîå ìíîãîîáðàçèå, ïîêðûòîå îòêðûòûìè êàðòàìè, èçî-
ìîðôíûìè àôôèííîìó ïðîñòðàíñòâó. Â ðàáîòå [9] ìû äîêàçàëè, ÷òî ãðóïïà ñïå-
öèàëüíûõ àâòîìîðôèçìîâ äåéñòâóåò íà óíèâåðñàëüíîì òîðñîðå íàä ìíîãîîáðà-
çèåì X áåñêîíå÷íî òðàíçèòèâíî. Ýòîò ðåçóëüòàò ïîçâîëÿåò ïîñòðîèòü øèðîêèå
êëàññû êâàçèôôèííûõ àëãåáðàè÷åñêèõ ìíîãîîáðçèé ñî ñâîéñòâîì áåñêîíå÷íîé
òðàíçèòèâíîñòè. Â êà÷åñòâå X ìîæíî áðàòü ãëàäêóþ ðàöèîíàëüíóþ àëãåáðà-
è÷åñêóþ ïîâåðõíîñòü, ãëàäêîå ïîëíîå òîðè÷åñêîå ìíîãîîáðàçèå, ãëàäêîå ïîë-
íîå ñôåðè÷åñêîå ìíîãîîáðàçèå, ãëàäêîå ïîëíîå ðàöèîíàëüíîå ìíîãîîáðàçèå ñ
äåéñòâèåì òîðà ñëîæíîñòè îäèí, ìíîãèå òðåõìåðíûå ìíîãîîáðàçèÿ Ôàíî è ðÿä
äðóãèõ ãëàäêèõ ðàöèîíàëüíûõ àëãåáðàè÷åñêèõ ìíîãîîáðàçèé.

ß ïðîäîëæàë èçó÷àòü ïîëíûå àëãåáðàè÷åñêèå ìíîãîîáðàçèÿ ñ ëîêàëüíî òðàí-
çèòèâíûì äåéñòâèåì êîììóòàòèâíîé óíèïîòåíòíîé àëãåáðàè÷åñêîé ãðóïïû. Òà-
êèå äåéñòâèÿ íàçûâàþò àääèòèâíûìè äåéñòâèÿìè. Êàê ïîêàçàëè Áðåíäàí Õàñ-
ñåòò è Þðèé ×èíêåëü, ìíîãîîáðàçèÿ ñ àääèòèâíûì äåéñòâèåì ìîãóò áûòü îïè-
ñàíû â òåðìèíàõ êîíå÷íîìåðíûõ ëîêàëüíûõ àëãåáð, ñíàáæåííûõ íåêîòîðûìè
äîïîëíèòåëüíûìè ñòðóêòóðàìè. Â êà÷åñòâå òàêèõ ñòðóêòóð ìû ðàññìàòðèâàåì
ïîðîæäàþùåå ïîäïðîñòðàíñòâî è èíâàðèàíòíóþ îòíîñèòåëüíî íåãî ïîëèëèíåé-
íóþ ñèììåòðè÷åñêóþ ôîðìó. Â ðàáîòå [8] ïîêàçàíî, ÷òî ýòîò ïîäõîä îïèñûâàåò
àääèòèâíûå äåéñòâèÿ íà ïðîåêòèâíûõ ãèïåðïîâåðõíîñòÿõ. Òàì æå äàíî ÿâíîå
îïèñàíèå àääèòèâíûõ äåéñòâèé íà ïðîåêòèâíûõ êâàäðèêàõ êîðàíãà îäèí.

Òàêæå ÿ èçó÷àþ ëîêàëüíî òðàíçèòèâíûå äåéñòâèÿ êîììóòàòèâíûõ (íå îáÿçà-
òåëüíî óíèïîòåíòíûõ) ãðóïï. Òåîðèÿ òîðè÷åñêèõ ìíîãîîáðàçèé è òåîðèÿ àääè-
òèâíûõ äåéñòâèé ÿâëÿþòñÿ çäåñü êðàéíèìè ñëó÷àÿìè, è èíòåðåñíî èññëåäîâàòü
ïðîìåæóòî÷íóþ ñèòóàöèþ. Â ñîâìåñòíîé ðàáîòå ñ Ïîëèíîé Êîòåíêîâîé ìû ïî-
êàçûâàåì, ÷òî åñëè êîììóòàòèâíàÿ ëèíåéíàÿ àëãåáðàè÷åñêàÿ ãðóïïà êîðàíãà
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îäèí äåéñòâóþò ëîêàëüíî òðàíçèòèâíî ëèáî íà àôôèííîì, ëèáî íà ïîëíîì àë-
ãåáðàè÷åñêîì ìíîãîîáðàçèè, òî ìíîãîîáðàçèå ÿâëÿåòñÿ òîðè÷åñêèì, è âñå òàêèå
äåéñòâèÿ îïðåäåëÿþòñÿ åãî êîðíÿìè Äåìàçþðà. Ýòîò ðåçóëüòàò íàõîäèòñÿ â ñòà-
äèè îôîðìëåíèÿ.

2. Ðàáîòû, îïóáëèêîâàííûå èëè ïîäàííûå â ïå÷àòü â 2013 ãîäó

[1] I.V.Arzhantsev, H.Flenner, S.Kaliman, F.Kutzschebauch, and M.Zaidenberg.
Flexible varieties and automorphism groups. Duke Mathematical Journal 162 (2013),
no. 4, 767�823

[2] I.V.Arzhantsev, D.Celik, and J.Hausen. Factorial algebraic group actions and
categorical quotients. Journal of Algebra 387 (2013), 87�98

[3] I.V.Arzhantsev and I.A.Bazhov. On orbits of the automorphism group on
an a�ne toric variety. Central European Journal of Mathematics 11 (2013), no. 10,
1713�1724

[4] I.V.Arzhantsev, H.Flenner, S.Kaliman, F.Kutzschebauch, and M.Zaidenberg.
In�nite transitivity on a�ne varieties. In: Birational geometry, rational curves, and
arithmetic - S imons symposium 2012, F.Bogomolov, B.Hassett, and Yu.Tschinkel
(Editors), Springer Science-Business Media New York, 2013, 1�13

[5] I.V.Arzhantsev and M.Zaidenberg. Acyclic curves and group actions on a�ne
toric surfaces. In: A�ne Algebraic Geometry, Proceedings of the Conference, Osaka,
3-6 March 2011, K.Masuda, H.Kojima, T.Hishimoto (Editors), World Scienti�c
Publishing Co. Pte. Ltd. 2013, 1�41

[6] I.V.Arzhantsev. Torsors over Luna strata. In: Torsors, etale homotopy and
applications to rational points. Proceedings of the ICMS workshop in Edinburgh,
10-14 January 2011, London Mathematical Society Lecture Note Series 405,
A.Skorobogatov (Editor), Cambridge University Press, 2013, 123-137

[7] I.V.Arzhantsev, U.Derenthal, J.Hausen, and A.Laface. Cox rings (ìîíîãðà-
ôèÿ). Cambridge Studies in Advanced Mathematics, Cambridge University Press.
Ñäàíà â ïå÷àòü â íîÿáðå 2013 ãîäà.

[8] I.V.Arzhantsev and A.B.Popovskiy. Additive actions on projective
hypersurfaces. To appear in GABAG-2012, Springer Verlag, the Proceedings of the
Conference �Groups of Automorphisms in Birational and A�ne Geometry�, Levico
Terme (Trento), 2012; arXiv:1307.7341, 13 pages

[9] I.V.Arzhantsev, A.Yu.Perepechko, and H.Suess. In�nite transitivity on
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Mathematical Journal, arXiv:1202.4568, 34 pages

2



3. Ó÷àñòèå â êîíôåðåíöèÿõ è øêîëàõ

[1] Êîíôåðåíöèÿ �Ðîæäåñòâåíñêèå âñòðå÷è ôîíäà "Äèíàñòèÿ�, Ìîñêâà, ÍÌÓ,
8-11 ÿíâàðÿ 2013 ãîäà

äîêëàä "Ãðóïïà àâòîìîðôèçìîâ ìíîãîîáðàçèÿ ñ äåéñòâèåì òîðà ñëîæíîñòè
îäèí"

[2] Âòîðàÿ ôðàíöóçñêî-øâåéöàðñêàÿ øêîëà ïî àëãåáðàè÷åñêîé ãåîìåòðèè,
Ýííåé, Øâåéöàðèÿ, 18-22 ôåâðàëÿ 2013 ãîäà

êóðñ "Homogeneous Spaces and Cox Rings� (5 ëåêöèé)

[3] Êîíôåðåíöèÿ "Combinatorial Algebraic Geometry�, Ëåâèêî Òåðìå, Èòàëèÿ,
10-15 èþíÿ 2013 ãîäà.

[4] Êîíôåðåíöèÿ "Algebraic Topology and Abelian Functions�, Ìîñêâà, ÌÈÀÍ,
18-22 èþíÿ 2013 ãîäà

äîêëàä "In�nite transitivity on universal torsors"

[5] 13-ÿ ëåòíÿÿ øêîëà "Ñîâðåìåííàÿ ìàòåìàòèêà�, Äóáíà, 20-31 èþëÿ 2013
ãîäà

êóðñ "Àâòîìîðôèçìû àôôèííûõ ïðîñòðàíñòâ� (4 ëåêöèè)

[6] 8-ÿ ëåòíÿÿ øêîëà "Äîñòèæåíèÿ è ïðèëîæåíèÿ ñîâðåìåííîé èíôîðìàòèêè,
ìàòåìàòèêè è ôèçèêè� (AACIMP-2013), Êèåâ, Óêðàèíà, 1-17 àâãóñòà 2013 ãîäà

êóðñ "Linear Programming: Theory and Applications� (4 ëåêöèè)

4. Ðàáîòà â íàó÷íûõ öåíòðàõ è ìåæäóíàðîäíûõ ãðóïïàõ

Cîâìåñòíî c Óëüðèõîì Äåðåíòàëåì (Ìþíõåí, Ãåðìàíèÿ), Þðãåíîì Õàóçåíîì
(Òþáèíãåí, Ãåðìàíèÿ) è Àíòîíèî Ëàôà÷å (Êîíñåïñüîí, ×èëè) ìû çàâåðøèëè íà-
ïèñàíèå ìîíîãðàôèè "Cox rings� è ñäàëè åå â ïå÷àòü. Â ýòîì ãîäó ÿ ó÷àñòâîâàë
â ðàáîòå íàä ðàçäåëàìè î êîëüöàõ Êîêñà-Íàãàòû, îäíîðîäíûõ ïðîñòðàíñòâàõ,
ñôåðè÷åñêèõ è ÷óäåñíûõ ìíîãîîáðàçèÿõ, óíèâåðñàëüíûõ òîðñîðàõ íàä ïîâåðõ-
íîñòÿìè äåëü Ïåööî è äðóãèõ, à òàêæå â ðàçðàáîòêå óïðàæíåíèé êî âñåì ãëàâàì.
Â ðàìêàõ ýòîãî ïðîåêòà â êîíöå ôåâðàëÿ � íà÷àëå ìàðòà 2013 ãîäà ÿ ðàáîòàë â
óíèâåðñèòåòå Òþáèíãåíà, Ãåðìàíèÿ.

Ñîâìåñòíî ñ Ìèõàèëîì Çàéäåíáåðãîì (Ãðåíîáëü, Ôðàíöèÿ), Øóëèìîì Êà-
ëèìàíîì (Ìàéìè, ÑØÀ), Õóáåðòîì Ôëåííåðîì (Áîõóì, Ãåðìàíèÿ) è Ôðàíêîì
Êóò÷åáàóõîì (Áåðí, Øâåéöàðèÿ) ìû ïðîäîëæàëè ðàáîòàòü íàä ïðîåêòîì, ïîñâÿ-
ùåííîì áåñêîíå÷íîé òðàíçèòèâíîñòè äåéñòâèé ãðóïï àâòîìîðôèçìîâ. Â ðàìêàõ
ýòîãî ïðîåêòà 23-26 ôåâðàëÿ ÿ ïîñåòèë óíèâåðñòèòåò Áåðíà è âûñòóïèë 25 ôåâ-
ðàëÿ íà êîëëîêâèóìå ôàêóëüòåòà ìàòåìàòèêè ñ äîêëàäîì "Cox Rings, Universal
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Torsors, and In�nite Transitivity�. Òàêæå 14-18 äåêàáðÿ ÿ ðàáîòàë â èíñòèòóòå
Ôóðüå â Ãðåíîáëå è 16 äåêàáðÿ ñäåëàë äîêëàä "In�nite transitivity on universal
torsors� íà ñåìèíàðå ïî àëãåáðå è ãåîìåòðèè.

5. Ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü

Â 2013 ãîäó ÿ ðóêîâîäèë ðàáîòîé àñïèðàíòîâ Ïîëèíû Êîòåíêîâîé è Àëåê-
ñàíäðà Ïåðåïå÷êî è ñòóäåíòîâ Åëåíû Ðîìàñêåâè÷, Èâàíà Áàæîâà, Àíäðåÿ Ïî-
ïîâñêîãî, Àííû Ïå÷èíîé, Êîíñòàíòèíà Ëîãèíîâà, Áîðèñà Ñòåïàíîâà, Îëüãè
ßôðàêîâîé, Ñåðãåÿ Áðàãèíà, Òàðàñà Ñòàñþêà, Ñóðåíà Äàíèëüÿíà, Îëåãà Êðóã-
ëîâà è Äìèòðèÿ Ìàòâååâà. Â ýòîì ãîäó Åëåíà Ðîìàñêåâè÷ è Èâàí Áàæîâ óñïåø-
íî çàùèòèëè äèïëîìíûå ðàáîòû è îñåíüþ Åëåíà ïîñòóïèëà êî ìíå â àñïèðàíòó-
ðó, à Èâàí óåõàë â àñïèðàíòóðó Æåíåâñêîãî óíèâåðñèòåòà.

Â àïðåëå 2013 ãîäà Ñòàíèñëàâ Ôåäîòîâ, îêîí÷èâøèé àñïèðàíòóðó â ïðîøëîì
ãîäó, óñïåøíî çàùèòèë êàíäèäàòñêóþ äèññåðòàöèþ íà òåìó "Ïîëóèíâàðèàíòû
è ïðîñòðàíñòâà ìîäóëåé ïðåäñòàâëåíèé êîë÷àíîâ".

Â îêòÿáðå 2013 ãîäà ïðîøëè ïðåäçàùèòû äèññåðòàöèé "Äåéñòâèÿ òîðîâ è ëî-
êàëüíî íèëüïîòåíòíûé äèôôåðåíöèðîâàíèÿ" Ïîëèíû Êîòåíêîâîé è "Àâòîìîð-
ôèçìû êîíå÷íîìåðíûõ àëãåáðà è àôôèííûõ ìíîãîîáðàçèé" Àëåêñàíäðà Ïåðå-
ïå÷êî. Çàùèòû íàìå÷åíû íà íà÷àëî 2014 ãîäà.

Â îñåííåì ñåìåñòðå ÿ ïðî÷èòàë îáÿçàòåëüíûé êóðñ ëåêöèé "Âûñøàÿ àëãåá-
ðà� äëÿ âòîðîãî êóðñà ìåõìàòà ÌÃÓ è ïðîâîäèë ñåìèíàðñêèå çàíÿòèÿ ïî êóðñàì
"Ëèíåéíàÿ àëãåáðà è ãåîìåòðèÿ� (I êóðñ, âåñåííèé ñåìåñòð) è "Âûñøàÿ àëãåáðà�
(II êóðñ, îñåííèé ñåìåñòð). Â òå÷åíèå âñåãî ãîäà âûñòóïàë â êà÷åñòâå ñîðóêîâîäè-
òåëÿ íàó÷íî-èññëåäîâàòåëüñêîãî ñåìèíàðà "Àëãåáðà Ëè è òåîðèÿ èíâàðèàíòîâ�
(ñîâìåñòíî ñ Ý.Á. Âèíáåðãîì, À.Ë. Îíèùèêîì è Ä.À. Òèìàøåâûì), ñïåöñåìèíà-
ðà "Ëîêàëüíî íèëüïîòåíòíûå äèôôåðåíöèðîâàíèÿ� (ñîâìåñòíî ñ Ï.Þ. Êîòåí-
êîâîé è Å.Ë. Ðîìàñêåâè÷, âåñåííèé ñåìåñòð) è ñïåöñåìèíàðà "Àëãåáðàè÷åñêèå
ãðóïïû ïðåîáðàçîâàíèé� (ñîâìåñòíî c Ñ.À. Ãàéôóëëèíûì è Ñ.Í. Ôåäîòîâûì,
îñåííèé ñåìåñòð).

Â îñåííåì ñåìåñòðå ÿ ïðî÷èòàë îáÿçàòåëüíûé êóðñ "Àëãåáðà-3� â Íåçàâèñè-
ìîì Ìîñêîâñêîì óíèâåðñèòåòå è ïðîâîäèë ñåìèíàðû ïî ýòîìó êóðñó (ñîâìåñòíî
ñ Ê.Ã. Êóþìæèÿí è Ñ.Í. Ôåäîòîâûì).
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