
Êðóæîê ëþáèòåëåé àðèôìåòèêè:

ìåíþ òåì

À.Ë. Ñìèðíîâ

Ïîíà÷àëó êðóæîê ïðîõîäèë â ôîðìå ñâîáîäíîé äèñêóññèè, à òåìû äëÿ îáñóæäå-
íèÿ âîçíèêàëè ñïîíòàííî. Ïîñòåïåííî âûÿâèëîñü îáùåå æåëàíèå � âðåìÿ îò âðåìåíè
îáñóæäàòü íå òîëüêî ñïîíòàííî âîçíèêàþùèå òåìû, íî è ïîäãîòîâëåííûå äîêëàäû.
Ïðè ýòîì õîòåëîñü áû ïîëíîñòüþ èçáåæàòü ïðèíóæäåíèÿ � â ÷àñòíîñòè ïî âûáîðó
òåì è ñðîêàì. Êàê ê ýòîìó ïðèéòè?

Ïðåäëàãàþ äåéñòâîâàòü ñëåäóþùèì îáðàçîì:

� æåëàþùèé ñäåëàòü äîêëàä âûáèðàåò òåìó è ñîãëàñîâûâàåò åå ñ ðóêîâîäèòåëåì;

� âðåìÿ íà ïîäãîòîâêó íå îãðàíè÷èâàåì;

� äàòà ïîäãîòîâëåííîãî äîêëàäà ñîãëàñîâûâàåòñÿ ñ ðóêîâîäèòåëåì.

Òåìó ìîæíî ïðåäëîæèòü ñâîþ, à ìîæíî âûáðàòü èç ìåíþ. Ìåíþ íå îõâàòûâàåò
âñåãî èíòåðåñíîãî. Åãî íàçíà÷åíèå íå îãðàíè÷èòü êðóã òåì, à ïîìî÷ü ñ åå âûáîðîì.

Èñòî÷íèêè óêàçûâàþò ëèøü íà âîçìîæíûå òî÷êè âõîäà â ñîîòâåòñòâóþùèå òåìû,
íî íå èñ÷åðïûâàþò èõ.
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1 Âåëèêèå àíàëîãèè

1.1 Ðîçåòñêèé êàìåíü

Ýòî àíàëîãèÿ ìåæäó ÷èñëàìè è àëãåáðàè÷åñêèìè ôóíöèÿìè. Ðîçåòñêèé êàìåíü íàé-
äåí â õîäå åãèïåòñêîãî ïîõîäà Íàïîëåîíà è ñîäåðæèò îäíî è òî æå ïîâåñòâîâàíèå
íà òðåõ ÿçûêàõ. Îäèí èç ýòèõ ÿçûêîâ � äðåâíååãèïåòñêèé. Ñ ïîìîùüþ ýòîãî êàìíÿ
Øàìïîëèîí íàó÷èëñÿ ïîíèìàòü äðåâíååãèïåòñêèé ÿçûê.

Â íàøåì ñëó÷àå ðå÷ü èäåò îá îäíîé è òîé æå èñòîðèè, ðàññêàçàííîé íà òðåõ ÿçû-
êàõ. Â ÷àñòíîñòè, ðå÷ü èäåò î ïîëÿõ ìåðîìîðôíû ôóíêöèé íà ðèìàíîâûõ ïîâåðõ-
íîñòÿõ, ïîëÿõ ðàöèîíàëüíûõ ôóíêöèé íà àëãåáðàè÷åñêèõ êðèâûõ íàä êîíå÷íûìè
ïîëÿìè è ïîëÿìè àëãåáðàè÷åñêèõ ÷èñåë. Â ïðîñòåéøåì ñëó÷àå ðå÷ü èäåò î ïîëÿõ

C(t), Fp(t), Q.

� A 1940 Letter of Andre Weil on Analogy in Mathematics.

� Øàôàðåâè÷, Ïîëÿ àëãåáðàè÷åñêèõ ÷èñåë, Stockholm 1962.

1.2 Àíàëîãèÿ ñ ìåðîìîðôíûìè ôóíöèÿìè

Ýòî àíàëîãèÿ ìåæäó òåîðèåé ÷èñåë è òåîðèåé Íåâàíëèííû. Òåîðèÿ Íåâàíëèííû èçó-
÷àåò ìåðîìîðôíûå îòîáðàæåíèÿ f : C → C. Êàê ïðàâèëî ýòî áåñêîíå÷íîëèñòíûå
îòîáðàæåíèÿ; òàêèå, íàïðèìåð, êàê exp. Äëÿ òàêèõ îòîáðàæåíèé äîêàçûâàåòñÿ äâå
îñíîâíûå òåîðåìû. Ìîðàëüíî, ïåðâàÿ èç íèõ óòâåðæäàåò, ÷òî ó êàæäîé òî÷êè èìååòñÿ
îäèíàêîâîå ÷èñëî ïðîîáðàçîâ. Âòîðàÿ ÿâëÿåòñÿ àíàëîãîì ôîðìóëû Ðèìàíà�Ãóâèöà.
Àðèôìåòè÷åñêèå àíàëîãè âòîðîé òåîðåìû îêàçûâàþòñÿ óäèâèòåëüíî ñèëüíûìè. Â
öåëîì ýòà àíàëîãèÿ îêàçàëàñü î÷åíü äàæå ðàáîòàþùåé è ïðèâåëà íå òîëüêî ê íîâûì
ãèïîòåçàì íî è ê íîâûì ìåòîäàì. Ýòè ìåòîäû ïîÿâèëèñü êàê èìèòàöèÿ ñîîòâåòñòâó-
þùèõ ìåòîäîâ â òåîðèè Íåâàíëèííû è ïîçâîëèëè ïîëó÷èòü ðÿä âûäàþùèõñÿ ðåçóëü-
òàòîâ. Èìååòñÿ ñëîâàðü ïåðåâîäà ñ ÿçûêà òåîðèè ôóíêöèé íà ÿçûê òåîðèè ÷èñåë. Ê
ñîæàëåíèþ, ñìûñë ýòîãî ñëîâàðÿ íå ÿñåí. Æåëàòåëüíî åãî íàéòè.

� Osgood, Sometimes E�ective Thue-Siegel-Roth-Schmidt-Nevanlinna Bounds, or Better;

� Vojta, Diophantine Approximation and Nevanlinna.

1.3 Òðåõìåðíàÿ òî÷êà çðåíèÿ

Ýòî àíàëîãèÿ ìåæäó ÷èñëîâûìè ïîëÿìè è 3-ìíîãîîáðàçèÿìè. Â ïðîñòåéøåì ñëó-
÷àå àíàäîãèÿ ïðîÿâëÿåòñÿ íà óðîâíå êîíå÷íûõ ïîëåé. Ñ ýòîé òî÷êè çðåíèÿ SpecFq
ñëåäóåò ïîíèìàòü êàê îêðóæíîñòü.

� Morishita, Analogies between knots and primes, 3-manifolds and number rings.
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2 Ïðîãðàììû

2.1 Ïîëå èç îäíîãî ýëåìåíòà

Ðå÷ü èäåò îá óãëóáëåíèè è ðàçâèòèè àíàëîãèè "ðîçåòñêèé êàìåíü".

� Durov, New Approach to Arakelov Geometry.

2.2 Ïðîãðàììà Ëåíãëåíäñà

Äðóãîå íàçâàíèå � íåêîììóòàòèâíàÿ òåîðèÿ ïîëåé êëàññîâ.

� Tate, Number theoretic background.

� Deligne, Serre, Formes modulaires de poids 1, 1974.

2.3 Ãèïîòåçû Áåéëèíñîíà è ðåãóëÿòîðû

Ýòî ãðàíäèîçíîå îáîáùåíèå ôîðìóëû Äèðèõëå è ãèïîòåçû Áåð÷à� Ñóèííåðòîíà-
Äàéåðà.

� Áåéëèíñîí, Âûñøèå ðåãóëÿòîðû è çíà÷åíèÿ L-ôóíêöèé.

� Rapoport and others, Beilinsons Conjectures on Special Values of L-Functions.

2.4 Ýéëåðîâû ñèñòåìû

Ýòî îòíîñèòåëüíî íîâîå, óäèâèòåëüíî êðàñèâîå è äàëåêî íå îñîçíàííîå ÿâëåíèå, óæå
ïðèâåäøåå ê íåñêîëüêèì óäèâèòåëüíûì ðåçóëüòàòàì. Ðàññìàòðèâàåò ñ åäèíîé òî÷êè
çðåíèÿ ãàóññîâû ñóììû, êðóãîâûå åäèíèöû, òî÷êè Õåãíåðà è äðóãèå èíòðèãóþùèå
âåùè.

� Kolyvagin, Euler systems.

� Rubin, Euler systems.

3 Íåðåøåííûå ïðîáëåìû

1. Ïðîáëåìà Ãàóññà î áåñêîíå÷íîñòè îäíîêëàñíûõ âåùåñòâåííûõ êâàäðàòè÷íûõ
ïîëåé.

� Õàññå, Ëåêöèè ïî òåîðèè ÷èñåë;

� Cohen, Lenstra, Heuristics on class groups of number �elds.

2. 12-ÿ ïðîáëåìà Ãèëüáåðòà.

� Àëåêñàíäðîâ, Ïðîáëåìû Ãèëüáåðòà.

� Shappacher, On the History of Hilbert's Twelfth Problem A Comedy of Errors.

� Stark, Hilbert's twelfth problem and L-series.
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3. Êîíå÷íîñòü ãðóïïû Øàôàðåâè÷à�Òåéòà.

� Tate, The Arithmetic of Elliptic Curves, Invent. 1974.

4. Ãèïîòåçà Òåéòà îá àëãåáðàè÷åñêèõ öèêëàõ.

� Òýéò, Àëãåáðàè÷åñêèå êëàññû êîãîìîëîãèé.

5. Ïðîáëåìà àíàëèòè÷åñêîãî ïðîäîëæåíèÿ äçåòà-ôóíêöèè Õàññå�Âåéëÿ.

� Ñåðð, Äçåòà-ôóíêöèè è L-ôóíêöèè.

6. Ãèïîòåçà Áåð÷à�Ñóèííåðòîíà-Äàéåðà.

� Ñâèííåðòîí-Äàéåð, Ïðèìåíåíèå âû÷èñëåíèÿ â òåîðèè ïîëåé êëàññîâ, ãî-
ëóáàÿ êíèãà Êàññåëñà�Ôðåëèõà.

� Êîáëèö, Ââåäåíèå â ýëëèïòè÷åñêèå êðèâûå è ìîäóëÿðíûå ôîðìû.

7. Ãèïîòåçà Àðòèíà î ãîëîìîðôíîñòè L-ðÿäîâ.

� Õåéëüáðîí, ζ-ôóíêöèè è L-ôóíêöèè, , ãîëóáàÿ êíèãà Êàññåëñà�Ôðåëèõà.

� Weil, Sur les formules explicites de la theorie des nombres, 1972.

Ñâÿçü ñ ãèïîòåçîé Ðèìàíà, ïîëîæèòåëüíîñòü Âåéëÿ.

8. Ãèïîòåçà Øàôàðåâè÷à î Gal(Q̄/Qab).

� Fried, Jarden, Field arithmetic.

9. Ïðîáëåìà Ìàíèíà�Ìîðäåëëà�Âåéëÿ äëÿ êóáè÷åñêèõ ïîâåðõíîñòåé.

� Kanevsky, Manin, Composition of points and the Mordell-Weil problem for
cubic surfaces.

10. Åãèïåòñêèå äðîáè. Ãèïîòåçà Ýðäåøà�Øòðàóññà.
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� Ionasku, Wilson, On the Erdos�Straus conjecture.

11. Ãèïîòåçà Âàíäèâåðà.

� Vandiver, Wilson, Fermat's last theorem. Its history and the nature of the
known results concerning it.

� Washington, Introduction to Cyclotomic Fields.
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4 Çîëîòîé âåê àðèôìåòèêè

1. Òåîðåìà Ìîðäåëëà�Âåéëÿ.

� Ìàíèí, Ïðèëîæåíèå ê êíèãå Ìàìôîðäà "Àáåëåâû ìíîãîîáðàçèÿ".

� Serre, Lectures on the Mordell�Weil theorem.

2. Çàêîí âçàèìíîñòè Àðòèíà.

� Êàññåëñ, Ôðåëèõ, Àëãåáðàè÷åñêàÿ òåîðèÿ ÷èñåë.

3. Òåîðåìà Ðîòà. Íåýôôåêòèâíîñòü.

� Ëåíã, Îñíîâû äèîôàíòîâîé ãåîìåòðèè.

4. Ïðîáëåìà áàøíè ïîëåé êëàññîâ. Òåîðåìà Ãîëîäà�Øàôàðåâè÷à.

� Øàôàðåâè÷, Ïîëÿ àëãåáðàè÷åñêèõ ÷èñåë.

� Ãîëîä, Øàôàðåâè÷, Î áàøíå ïîëåé êëàññîâ.

5. Ãèïîòåçà Ìîðäåëëà íàä ôóíêöèîíàëüíûìè ïîëÿìè ôóíêöèé, Òåîðåìà Ìàíèíà.

� Ìàíèí, Ðàöèîíàëüíûå òî÷êè àëãåáðàè÷åñêèõ êðèâûõ íàä ôóíêöèîíàëüíû-
ìè ïîëÿìè.

6. Ãèïîòåçà Ðèìàíà äëÿ ìíîãîîáðàçèé íàä êîíå÷íûìè ïîëÿìè. Òåîðåìà Äåëèíÿ.

� Freitag, Kieh, Etale Cohomology and the Weil Conjecture.

7. Òåîðåìû Ìàçóðà è Ìåðåëÿ.

� Mazur, Modular curves and the Eisenstein ideal.

� Merel, Bornes pour la torsion des courbes elliptiques sur le corps de nombres.

8. Êîíå÷íîñòü Ø â íåêîòîðûõ ñëó÷àÿõ.

� Rubin, Tate-Shafarevich groups and L-functions of elliptic curves with complex
multiplication.

� Êîëûâàãèí, Êîíå÷íîñòü E(Q) è Ø(E,Q) äëÿ ïîäêëàññà êðèâûõ Âåéëÿ.

9. Ïðîáëåìà äåñÿòîãî äèñêðèìèíàíòà. Òåîðåìà Õèãíåðà.

� Gold�eld, Gauss' class number problem for imaginary quadratic �elds;

� Øàôàðåâè÷, Ïðîáëåìà äåñÿòîãî äèñêðèìèíàíòà.

10. Òåîðåìà Êðîíåêåðà�Âåáåðà.

� Shappacher, On the History of Hilbert's Twelfth Problem A Comedy of Errors.

� Washington, Introduction to Cyclotomic Fields.

11. 12-òàÿ ïðîáëåìà Ãèëüáåðòà äëÿ ëîêàëüíûõ ïîëåé.
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� Êàññåëñ�Ôðåëèõ, Àëãåáðàè÷åñêàÿ òåîðèÿ ÷èñåë.

Ôîðìàëüíûå ãðóïïû Ëþáèíà�Òåéòà.

12. 12-òàÿ ïðîáëåìà Ãèëüáåðòà äëÿ ôóíêöèîíàëüíûõ ïîëåé.

� Äðèíôåëüä, Ýëëèïòè÷åñêèå ìîäóëè.

Ìîäóëè Äðèíôåëüäà.

13. Êîìïëåêñíîå óìíîæåíèå ýëëèïòè÷åñêèõ êðèâûõ. Jugendtraum.

� Êàññåëñ�Ôðåëèõ, Àëãåáðàè÷åñêàÿ òåîðèÿ ÷èñåë.

� Borel,Seminar on Complex Multiplication.

14. Ãèïîòåçû Ðàìàíóäæàíà.

� Ramanujan, On certain arithmetical functions.

15. Ãèïîòåçà Ìîðäåëëà.Òåîðåìà Ôàëòèíãñà. Íåýôôåêòèâíîñü.

� Çàðõèí, Ïàðøèí, Ïðîáëåìû êîíå÷íîñòè â äèîôàíòîâîé ãåîìåòðèè.

16. Âòîðàÿ ãèïîòåçà Øàôàðåâè÷à. Òåîðåìà Àáðàøêèíà è Ôîíòåíà.

� Fontaine, Il n'y pas variete abeliennes zur Z.

17. 10-ÿ ïðîáëåìà Ãèëüáåðòà. Ýôôåêòèâíîñòü.

� Ìàòèÿñåâè÷, 10-ÿ ïðîáëåìà Ãèëüáåðòà;

� Ìàíèí, Âû÷èñëèìîå è íåâû÷èñëèìîå.

18. Ãèïîòåçà Òàíèÿìû�Âåéëÿ.

� Diamond, Shurman, A First Course in Modular Forms.

� Lang, Some History of the Shimura-Taniyama Conjecture.

19. Òåîðåìà Ôåðìà.

� Ribet, From the Taniyama-Shimura Conjecture to Fermat's Last Theorem.

� Boston, The proof of Fermat's last theorem.
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5 Ìèíèàòþðíûå øåäåâðû

1. Òðàíñöåäåíòíîñòü e è π.

� Ëåíã, Àëãåáðà.

2. Ïåðèîäû.

� Kontsevich, Zagier, Periods.

3. ζ(3) è êâàòåðíèîííûå ýëëèïòè÷åñêèå êðèâûå.

� Beucers, Peters, A family of K3 surfaces and ζ(3).

4. Òåîðåìû Ýðìèòà è Ìèíêîâñêîãî. Ãèïîòåçû Øàôàðåâè÷à.

� Çàðõèí, Ïàðøèí, Ïðîáëåìû êîíå÷íîñòè â äèîôàíòîâîé ãåîìåòðèè.

5. Ñòàòèñòèêà ðàñøèðåíèé.

� Cohen, Lenstra, Heuristics on class groups of number �elds.

6. Ìàññ-ôîðìóëà Ñåððà. ×èñëî ëîêàëüíûõ ïîëåé.

� Serre, Une "formule de masse" pour les extensions totalement rami�e de degre
donne d'un corps local.

7. Âòîðè÷íîå ïðåïÿòñòâèå Ìàíèíà.

� Ìàíèí, Êóáè÷åñêèå ïîâåðõíîñòè.

8. Ìàòðèöà Õàññå�Âèòòà. Åäèíñòâî ìàòåìàòèêè. Ñâÿçíîñòü Ãàóññà�Ìàíèíà.

� Ìàíèí, Î ìàòðèöå Õàññå-Âèòòà àëãåáðàè÷åñêîé êðèâîé.

� Êëåìåíñ, Ìîçàèêà òåîðèè êîìïëåêñíûõ êðèâûõ.

� Ìàíèí, Àëãåáðàè÷åñêèå êðèâûå íàä ïîëÿìè ñ äèôôåðåíöðîâàíèåì.

9. Òåîðåìà Ëþòö�Íàãåëÿ. Êðó÷åíèå äàëåêî îò íóëÿ â p-àäè÷åñêîé ìåòðèêå.

� Lutz, Sur l'equation y2 = x2 − Ax−B dans les corps p-adiques.

10. Òåîðåìà Ìàìôîðäà. Êðàñèâîå è êîðîòêîå äîêàçàòåëüñòâî ïî÷òè Ìîðäåëëà.

� Ëåíã, Îñíîâû äèîôàíòîâîé ãåîìåòðèè.

11. Êðèòèêà Ãðîòåíäèêîì äîêàçàòåëüñòâà Äåëèíÿ. Ñòàíäàðòíûå ãèïîòåçû.

� Grothendieck, Standard conjectures on algebraic cycles.

� Serre, Analogues Kehleriens de Certaines Conjectures de Weil.

12. Ãèïîòåçû Âåéëÿ. Àðãóìåíò Ñåððà: íåò êîãîìîëîãèé Âåéëÿ ñ êîýôôèöèåíòàìè
â Q, íåò ïðîñòîé êîíñòðóêöèè ïðåäñòàâëåíèé Àðòèíà è Ñóîíà.

7



� Serre, Sur la rationalite des representations d'Artin.

13. Ïîëèíîìû Ýðõàðòà.

� Ehrhart, Sur un probleme de geometrie diophantienne lineaire II.

� Pommersheim, Toric varieties, lattice points, and Dedekind sums.

� Rademacher�Grosswald, Dedekind sums. (1951), 41-46.

Ñðàâíåíèå Ãðîññâàëüäà�Ðàäåìàõåðà äëÿ òåòðàýäðîâ è 4-ìåðíûå ñèìïëåêñû. Áåñ-
êîíå÷íîìåðíûå òåòðàýäðû è η-ôóíêöèÿ.

14. Ëåììà Ìèíêîâñêîãî è òåîðåìà Ðèìàíà�Ðîõà. Òåîðåìà Áëèõôåëüäòà è íåðàâåí-
ñòâà Ìîðñà.

� Øïèðî, Ãèïîòåçà Ìîðäåëëà [ïî Ã. Ôàëüòèíãñó].

� Gillet, Mazur, Soule, A note on a classical theorem of Bliechfeld.

Âûñøèå ñîîòíîøåíèÿ Êàâàëüåðè (Ext ïî Èîíåäå).

15. Òåîðèÿ Àðàêåëîâà.

� Àðàêåëîâ, Òåîðèÿ ïåðåñå÷åíèé äèâèçîðîâ íà àðèôìåòè÷åñêîé ïîâåðõíîñòè.

� Faltings, Calculus on arithmetic surfaces.

16. L-ðÿäû Àðòèíà. Ìåðîìîðôíàÿ ïðîäîëæèìîñòü. Ãèïîòåçà Àðòèíà. Åñòåñòâåííîå
äîêàçàòåëüñòâî òåîðåìû ×åáîòàðåâà.

� Êàññåëñ, Ôðåëèõ, Àëãåáðàè÷åñêàÿ òåîðèÿ ÷èñåë.

� Cogdell, On Artin L-functions.

17. Òåîðåìà Áðàóýðà. Ôîðìàëèçì Ôðîáåíèóñà è ñîïðÿæåííûå ôóíêòîðû.

� Ñåðð, Ëèíåéíûå ïðåäñòàâëåíèÿ êîíå÷íûõ ãðóïï.

18. ßâíûå ôîðìóëû. Ðèìàí è Âåéëü. ∏
íóëè ζ

=
∏
p

.

� Ëåíã, Àëãåáðàè÷åñêèå ÷èñëà.

� Öàãèð, Ïåðâûå 50 ìèëëèîíîâ ïðîñòûõ ÷èñåë.

19. Ãðóïïà Äåìóøêèíà è ìàëûå ðèìàíîâû ïîâåðõíîñòè. Òîïîëîãèÿ ñèìâîëà Ãèëü-
áåðòà.

� Äåìóøêèí, Òîïîëîãè÷åñêèå 2-ãðóïïû ñ ÷åòíûì ÷èñëîì îáðàçóþùèõ è îä-
íèì ïîëíûì îïðåäåëÿþùèì ñîîòíîøåíèåì.

20. p-àäè÷åñêàÿ ζ-ôóíêöèÿ. Ñîîòíîøåíèå Øòèêåëüáåðãåðà.

� Êîáëèö, p-àäè÷åñêèå ÷èñëà, p-àäè÷åñêèé àíàëèç è ζ-ôóíêöèè.
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� Àéåðëåíä, Ðîóçåí, Êëàññè÷åñêîê ââåäåíèå â ñîâðåìåííóþ òåîðèþ ÷èñåë.

� Øàôàðåâè÷, ζ-ôóíêöèÿ.

21. Ïî÷òè òðèâèàëüíûå çàöåïëåíèÿ. Òåîðèÿ Èâàñàâû è ÷èñëîâîé àíàëîã ïîëèíîìà
Àëåêñàíäåðà. Äâîéñòâåííîñòü Àðòèíà�Âåðäüå.

� Milnor, Link Groups.

� Redei, Ein neues zahlentheoretisches Symbol mit Anwendungen auf die Theorie
der quadratischen Zahlkorper.

22. Òåîðåìà Áåëîãî. Òåîðåìà Ñàíîâà î Γ0(2). Íåêîíãðóýíö-ïîäãðóïïû. Äåòñêèå ðè-
ñóíêè.

� Áåëûé, Î ðàñøèðåíèÿõ Ãàëóà ìàêñèìàëüíîãî êðóãîâîãî ïîëÿ;

� Shabat, Voevodsky, Drawing Curves Over Number Fields.

23. Ìîæíî ëè óñëûøàòü ôîðìó áàðàáàíà.

� Perlis, On the equation ζK(s) = ζK′(s).

24. ×èñëà Òàìàãàâû. Òåîðåìà Áëîõà.

� Êàññåëñ, Ôðåëèõ, Àëãåáðàè÷åñêàÿ òåîðèÿ ÷èñåë.

� Bloch, A Note on Height Pairings, Tamagawa Numbers, and the Birch and
Swinnerton-Dyer Conjecture.

25. Òåîðåìà Ãèëüáåðòà î íåïðèâîäèìîñòè. Îáðàòíàÿ çàäà÷à òåîðèè Ãàëóà.

� Ëåíã, Îñíîâû äèîôàíòîâîé ãåîìåòðèè.

26. Òåîðåìà ×åáîòàðåâà. Ýôôåêòèâíîñòü. Íååñòåñòâåííîñòü: êðóãîâîé òðþê.

� Serre, Quelques applications du theoreme de density de Chebotarev.

� Øàôàðåâè÷, Î ðàáîòå Í.Ã. ×åáîòàðåâà ¾Îïðåäåëåíèå ïëîòíîñòè ñîâîêóï-
íîñòè ïðîñòûõ ÷èñåë, ïðèíàäëåæàùèõ ê çàäàííîìó êëàññó ïîäñòàíîâîê¿.
Ñîáðàíèå ñî÷èíåíèé ×åáîòàðåâà, ò.3.

27. Òåòà-ôóíêöèè êàê ìîäóëÿðíûå ôîðìû. Ôîðìóëà Ïóààññîíà. ×óäî ãàóññîâîãî
èíòåãðàëà.

� Ìàìôîðä, Ëåêöèè î òýòà-ôóíêöèÿõ.

Ôóíöèîíàëüíîå óðàâíåíèå äëÿ θ è ζ

28. Ìåòîä Òåéòà�Èâàñàâû.

� Ëåíã, Àëãåáðàè÷åñêèå ÷èñëà.

29. Êîíå÷íûå ãðóïïîâûå ñõåìû. Âîïðîñ Òåéòà î G/Z ñ pG = 0.

� Tate, Oort, Group schemes of prime order.
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� Dembele, Schoof, GRH and �nite �at group schemes over Z.

30. Êëàññèôèêàòîðû (ïðîñòðàíñòâà ìîäóëåé) è óíèâåðñàëüíûå îáúåêòû.

� Ìàìôîðä, Ïðîáëåìû ìîäóëåé è èõ ãðóïïû Ïèêàðà.

31. Ôîðìóëû Âèòòà è Áðþêíåðà�Âîñòîêîâà.

� Witt, Zyklische Korper und Algebren der Charakteristic p vom Grade pn.

� Âîñòîêîâ. ßâíàÿ ôîðìà çàêîíà âçàèìíîñòè.

32. Ðàçáèåíèÿ. Òî÷íàÿ ôîðìóëà Ðàäåìàõåðà.

� Õîëë, Êîìáèíàòîðèêà.

� Ýíäðþñ, Òåîðèÿ ðàçáèåíèé.

33. Ïðèíöèï êîìïàêòíîñòè â ëîãèêå. Óëüòðàïðîèçâåäåíèÿ.

� Ax, Kochen, Diophantine problems over local �elds.

6 Îòäåëüíûå ðàáîòû íà äðóãèå òåìû

1. Ê-òåîðèÿ êîíå÷íûõ ïîëåé.

� Quillen, On the cohomology and K-theory of the general linear groups over a
�nite �eld.

Î÷åíü êðàñèâàÿ è èäåéíàÿ ðàáîòà Êâèëëåíà. Ïîðàçèòåëüíàÿ ñìåñü àðèôìåòèêè
è òîïîëîãèè.

2. Âåêòîðû Âèòòà. Ïðåäñòàâèòåëè Òåéõìþëëåðà.

� Hazewinkel.

Èçíà÷àëüíî ýòè âåêòîðû áûëè ïðåäíàçíà÷åíû äëÿ ïîñòðîåíèÿ p-àäè÷ñêèõ ÷èñåë
÷èñòî àëãåáðàè÷åñêèìè ìåòîäàìè.

3. Ñòàáèëüíûå ãîìîòîïè÷åñêèå ãðóïïû ñôåð è K∗(F1).

� Priddy, On Ω∞S∞ and the in�nite symmetric group.

4. Ãîìîòîïèè áóêåòîâ ñôåð.

π2(S
1 ∨ S2), π3(S

2 ∨ S2).

Ñëîæåíèå ïðîñòðàíñòâ ðåçêî óñëîæíÿåò ñèòóàöèþ.

5. Ñòàáèëüíûå ãîìîòîïè÷åñêèå ãðóïïû ñôåð è ýëëèïòè÷åñêèå êðèâûå.

� Hopkins, Mahowald, From elliptic curves to homotopy theory.
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Íåêîììóòàòèâíûå îäíîìåðíûå ôîðìàëüíûå ãðóïïû.

6. Òîïîëîãèÿ, ôîðìàëüíûå ãðóïïû è ëîêàëüíàÿ òåîðèÿ ïîëåé êëàññîâ.

� Ãîëî, Îïåðàöèè Àäàìñà è ñèìâîë íîðìåííîãî âû÷åòà.

� Morava, Stable homotopy and local number theory.

7. Ïðîñòîé ãîìîòîïè÷åñêèé òèï è ëèíçû.

� DeRham, Kervaire, Maumary,Torsion et Type Simple d'Homotopy.

8. Òðàíñôåð-ìàòðèöû. Äèñêðåòíûå îïåðàòîðû Ëàïëàñà. Ôîðìóëà Ôåéíìàíà�Êàöà
è ôîðìóëû ñëåäà.

� Ñòåíëè, Ïåðå÷èñëèòåëüíàÿ êîìáèíàòîðèêà.

9. Ìåðà Âèíåðà è óðàâíåíèå òåïëîïðîâîäíîñòè.

� Êàö, Íåñêîëüêî âåðîÿòíîñòíûõ çàäà÷ ôèçèêè è ìàòåìàòèêè.

10. ζ Ñåëüáåðãà. Ôîðìóëà ñëåäà Ñåëüáåðãà. Ãåîäåçè÷åñêèå êàê àíàëîã ïðîñòûõ ÷è-
ñåë.

� ????.

11. Òîæäåñòâà Ìàêäîíàëüäà.

� Ôóêñ, Êîãîìîëîãèè àëãåáð Ëè.

12. Òîïîñû êàê îáîáùåííûå ïðîñòðàíñòâà. Çà÷åì îíè íóæíû. Îïðåäåëåíèÿ Ãðî-
òåíäèêà è Æèðî. Ýëåìåíòàðíûå òîïîñû. Êëàññèôèêàòîðû.

� Äæîíñîí, Òåîðèÿ òîïîñîâ.

13. Ïîëèêàòåãîðèè. 2-ãðóïïû.

� Leinster, Higher operads, higher categories.

14. Ãîìîòîïè÷åñêàÿ òåîðèÿ òèïîâ. Ïðàâèëüíûå è íåïðàâèëüíûå ñëîâà (êàòåãîðèÿ
âñåõ êàòåãîðèé).

� nlab ???

15. Ñòàòèñòè÷åñêèå ñèñòåìû, ðàâíîâåñíûå ñîñòîÿíèÿ, ñîñòîÿíèÿ Ãèááñà, ôàçîâûå
ïåðåõîäû, óñëîâèå Êóáî, Ìàðòèíà, Øâèíãåðà.

� Áðàòåëëè, Ðîáèíñîí.

� Áàêñòåð, Òî÷íî ðåøàåìûå ìîäåëè â ñòàòèñòè÷åñêîé ìåõàíèêå.

16. ζ-ôóíêöèè è ñòàòôèçèêà, ïîëþñà ñòàòñóììû è ôàçîâûå ïåðåõîäû, äâîéñòâåí-
íîñü Ñåððà, òðóäíàÿ òåîðåìà Ëåôøåöà è ñðåäíÿÿ ðàçìåðíîñòü.

� Îòðèöàòåëüíàÿ òåìïåðàòóðà è Äàëàé-ëàìà.
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� Îòêðîâåíèå Èîàííà Áîãîñëîâà.

� Fisher, Lectures in Theoretical Physics, 1965.

Â ñòàòôèçèêå ïîíÿòèå ôàçîâîãî ïåðåõîäà ñàÿçàíî ñ óòðàòîé äèôôåðåíöèðóå-
ìîñòè ñâîáîäíîé ýïåðãèè. Êðèòè÷åñêàÿ ïîëîñà è êàòàñòðîôû. Àïîêàëèïñèñ êàê
îòðàæåíèå ãåíåòè÷åñêîé ïàìÿòè î ãëîáàëüíîé êàòàñòðîôå.

17. W ∗-àëãåáðû, ãèïåðêîíå÷íûå ôàêòîðû.

� Connes, Noncommutative geometry.

18. Ýëåìåíòàðíûå ÷àñòèöû. Ñèñòåìû Õèò÷èíà.

� Êîáçàðåâ, Ìàíèí.

� Hamilton. Mathematical Gauge Theory: With Applications to the Standard
Model of Particle Physics.
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