ČŐŚŞĎĂŘŚŠĆĚŊŊŻĽ ŁŐŇĹŠĚŠ ŘŐŚŚĹĽŚŁŐĽ ŤĚĎĚŘĂŰĹĹ ŔŐ ĆŻŚŸĚŇŞ ŐĄŘĂĞŐĆĂŊĹđ

Ňőáłőćáłĺľ čőáãďăàáâćěŋŋëľ ĺŋáâĺâãâ íńěłâàőŋĺłĺ ĺ ňăâěňăâĺłĺ

Łăäěďàă ňăâěňăâĺçěáłőčő ăŋăńĺğă

Ğăďăçĺ ďńï íłğăňěŋőć ĺ łőńńőłćĺãňőć ŕő ňăâěňăâĺçěáłőňã ăŋăńĺğã ďńï áâãďěŋâőć 1–2 łãàáă ŤŔŇ (1–3 áěňěáâàë)

Ňőáłćă 1997

Śőáâăćĺâěńì: ď-à äĺğ.-ňăâ. ŋăãł đ. Ă. Ŋěàěâĺŋ

Řăğàăąőâłă áőáâăćńěŋă ĺğ ğăďăç, ĺáŕőńìğőćăćèĺåáï ŋă íłğăňěŋăå ĺ łőńńőłćĺãňăå ŕő ňăâăňăâĺçěáłőňã ăŋăńĺğã ć 1991–97 čč.

ŞĎŁ 517

Ğăďăçĺ ďńï íłğăňěŋőć ĺ łőńńőłćĺãňőć ŕő ňăâěňăâĺçěáłőňã ăŋăńĺğã ďńï áâãďěŋâőć 1–2 łãàáă ŤŔŇ (1–3 áěňěáâàë) / Ňőáł. čőá. ĺŋ-â íńěłâàőŋĺłĺ ĺ ňăâěňăâĺłĺ; Cőáâ. đ. Ă. Ŋěàěâĺŋ, Ň., 1997. 20 á.

Řěæěŋğěŋâ: ďőæ. Ć. Ć. Ğăàãæłăï

ISBN 5–230–22241–7

Ŕàěďńăčăěňăï àăğàăąőâłă ŕőçâĺ ŕőńŋőáâìî áőáâăćńěŋă ĺğ ğăďăç, ĺáŕőńìğőćăćèĺåáï ć łãàáě ăŋăńĺğă ć ŇĹİŇ ć 1991–1997čč.

Ąőńìèăï çăáâì íâĺå ğăďăç ćåőďĺńă ć íłğăňěŋăæĺőŋŋëě ąĺńěâë ć łăçěáâćě âàěâìěčő ćőŕàőáă. Śŕĺáőł íłğăňěŋăæĺőŋŋëå ğăďăç áőőąéăńáï áâãďěŋâăň ğăąńăčőćàěňěŋŋő (ğă ŋěáłőńìłő ŋěďěńì ďő áěááĺĺ). Łăł ŕàăćĺńő àěèěŋĺï ğăďăç ć ąãłćăńìŋőň áňëáńě íâőčő áńőćă ŋă ńěłæĺïå ŋě àăğąĺàăńĺáì ĺ ŋă łőŋáãńìâăæĺïå áâãďěŋâăň ŋě áőőąéăńĺáì. Őďŋăłő áőáâăć áŕĺáłă íłğăňěŋăæĺőŋŋëå ğăďăç őçěŋì âěáŋő áćïğăŋ á ńěłæĺőŋŋëň ňăâěàĺăńőň ĺ, ć çăáâŋőáâĺ, á ŕàĺňěàăňĺ, àăğąĺàăćèĺňĺáï ŋă ńěłæĺïå. Ćő ňŋőčĺå áńãçăïå ŕàĺčőďŋőáâì âőľ ĺńĺ ĺŋőľ ğăďăçĺ ć łăçěáâćě íłğăňěŋăæĺőŋŋőľ ğăćĺáĺâ őâ ďěâăńěľ łãàáă, ĺ ŕő íâőľ ŕàĺçĺŋě áőáâăćńěŋĺě ãŋĺćěàáăńìŋőčő áŕĺáłă ğăďăç ğăâàãďŋĺâěńìŋő; ŋăè áŕĺáőł ŋă ãŋĺćěàáăńìŋőáâì ŋě ŕàěâěŋďãěâ.

Łàőňě âőčő, ć áąőàŋĺł ćåőďĺâ çăáâì ğăďăç, ŕàěďńăčăćèĺåáï áâãďěŋâăň ŋă łőńńőłćĺãňăå. Şàőćěŋì íâĺå ğăďăç àăğńĺçěŋ: őâ őçěŋì ŕàőáâëå (ŋăŕàĺňěà, 2.1, 4.8) ďő áàăćŋĺâěńìŋő áńőęŋëå (4.13, 6.9).

Śîďă ęě ďőąăćńěŋë ŋěłőâőàëě ğăďăçĺ, àăğąĺàăćèĺěáï ŋă ńěłæĺïå ĺ ãŕàăęŋěŋĺïå, ğăďăçĺ, ćåőďĺćèĺě ć âĺŕőćëě ďőňăèŋĺě àăąőâë (ŋăŕàĺňěà 2.13, 2.15, 2.27, 4.1, 6.15), ă âăłęě ŋěáłőńìłő ğăďăç, ŋě ŕàőåőďĺćèĺå ŕàőćěàłã ć ãáńőćĺïå ŇĹİŇ. Ć áńãçăïå, łőčďă ćőğňőęŋőáâì ĺáŕőńìğőćăŋĺï ğăďăçĺ ćëğëćăěâ áőňŋěŋĺï, őłőńő ŋőňěàă ğăďăçĺ ŕőáâăćńěŋ ğŋăł ćőŕàőáă (^?). Őâŋőáĺâěńìŋő áńőęŋëě ğăďăçĺ áŋăąęěŋë ğŋăłőň ŕńîá (^+).

I. Ŕőáńěďőćăâěńìŋőáâĺ

1. Ďőłăğăâì, çâő C^n_{2n} — áăňőě ąőńìèőě ĺğ çĺáěń C^k_{2n}. Ďőłăğăâì ŋěàăćěŋáâćă 1 2n + 1

2^{2n} < C^n_{2n} < 2^{2n}.

2. Ŋă áłőńìłő çăáâěľ ďěńïâ ŕńőáłőáâì n ŕàïňëå őąéěčő ŕőńőęěŋĺï (ŋĺłăłĺě ďćě ŕàïňëě ŋě ŕăàăńńěńìŋë ĺ ŋĺłăłĺě âàĺ ŋě ŕěàěáěłăîâáï ć őďŋőľ âőçłě)?

3. Ŕãáâì a) a_n = n^{10} 1.01^n

; ą) a_n =

100^n n! . Ŋăľâĺ lim a_n. Ŋăľâĺ N âăłőě, çâő a_n < 10^{−1} ďńï ćáěå n > N.

4. Ŕãáâì a_n = 1 + 1 1! + 1 2! + · · · + 1 n! . Ŋăľâĺ n âăłőě, çâő |a_n − e| < 10^{−5}.

5. Ďőłăğăâì, çâő ŕőáńěďőćăâěńìŋőáâì^n ∑ k=0 (−1)^k k 10^k áåőďĺâáï. Ŋăľâĺ ěě

áãňňã á âőçŋőáâìî ďő 10^{−3}.

6. Ŕãáâì a_n = 1 + 1 2 + 1 3 + · · · + 1 n . Ŋăľâĺ lim a_n. Ŋăľâĺ łăłőě-ŋĺąãďì n âăłőě, çâő a_n > 100.

7. Śłőńìłő ŋãęŋő ćğïâì áńăčăěňëå, çâőąë ćëçĺáńĺâì áãňňã àïďă 1 1^2 + 1 2^2 + 1 3^2 + · · · + 1 n^2 + . . . á âőçŋőáâìî ďő 10^{−6}.

8. Ďőłăğăâì, çâő àïď ∑ 1 (2n)!

áåőďĺâáï. Śłőńìłő ŋãęŋő ćğïâì áńăčăěňëå,

çâőąë ćëçĺáńĺâì ěčő áãňňã á âőçŋőáâìî ďő 10^{−6}?

9. Ŋăľâĺ ňŋőęěáâćő ŕàěďěńìŋëå âőçěł ŕőáńěďőćăâěńìŋőáâĺ: 1 2 , 1 3 , 2 3 , 1 4 , 2 4 , 3 4 , 1 5 , 2 5 , 3 5 , 4 5 , 1 6 , . . . . 10. Ŕőáâàőľâě, ěáńĺ íâő ćőğňőęŋő, ŕőáńěďőćăâěńìŋőáâì, ňŋőęěáâćő ŕàěďěńìŋëå âőçěł łőâőàőľ ěáâì: ă) {0, 1}; ą) {0, 1, 2}; ć) N; č) {1,^1_2 ,^1_3 ,^1_4 , . . . }.

II. Ťãŋłæĺĺ őďŋőľ ŕěàěňěŋŋőľ

1. Ŕãáâì ă) f(x) = √ x + 1000 sin x; ą) f(x) = x · (1.001 + sin x). Şłăğăâì C, âăłőě, çâő f(x) > 100 ŕàĺ x > C.

2. Ŋăľâĺ łăłőě-ŋĺąãďì C, âăłőě, çâő ďńï ćáěå x > C ćëŕőńŋěŋő ŋěàăćěŋáâćő x^9 + 7x^8 + 1 x^{10} − 10x^9 + 7x − 2 < 1 100 . 3. Ŋăľâĺ âăłĺě f ĺ g, çâő lim_{x→+∞} f(x) = 1, lim_{x→+∞} g(x) = +∞, ă f^g áâàě-

ňĺâáï ł ă) 0; ą) 1; ć) 17; č) +∞; ď) ŕàěďěń őâáãâáâćãěâ.

4. Ŋăľâĺ âőçŋãî ćěàåŋîî čàăŋì äãŋłæĺĺ f(x) = sin x + sin x^2. 5. Ĺááńěďőćăâì äãŋłæĺĺ sin x^3, x^3, sin x + sin √ 3 x, x^{5/7}, x^{7/5} ŋă àăćŋőňěàŋãî ŋěŕàěàëćŋőáâì ŋă R.

6. Ĺááńěďőćăâì äőàňã łàĺćőľ y = x^3 + ax^2 + bx + c ć ğăćĺáĺňőáâĺ őâ a, b, c. 7. Ŕàĺćěáâĺ ŕàĺňěà ňŋőčőçńěŋă, ĺňěîéěčő âàĺ ńőłăńìŋëå ňăłáĺňãňă ĺ ďćă ńőłăńìŋëå ňĺŋĺňãňă. Śãéěáâćãěâ ńĺ ňŋőčőçńěŋ á ďćãňï ńőłăńìŋëňĺ ňĺŋĺňãňăňĺ ĺ çěâëàìňï ńőłăńìŋëňĺ ňăłáĺňãňăňĺ?

8. Ŕàĺćěáâĺ ŕàĺňěà ňŋőčőçńěŋă, ĺňěîéěčő àőćŋő 7 âőçěł ŕěàěčĺąă.

9. Ŋăàĺáőćăâì íáłĺğ čàăäĺłă äãŋłæĺĺ y = x^2 10π + cos x. Śłőńìłő ńőłăńìŋëå íłáâàěňãňőć ĺňěěâ íâă äãŋłæĺï?

10. Śłőńìłő łőàŋěľ ĺňěěâ ãàăćŋěŋĺě x^3 + px + q = 0 (ć ğăćĺáĺňőáâĺ őâ p ĺ q).

11. Śłőńìłő łőàŋěľ ĺňěěâ ãàăćŋěŋĺě (ĺááńěďőćăâì ğăćĺáĺňőáâĺ őâ ŕăàăňěâàă α):

ă) e^x = αx^2; ą) x^5 − αx + 1 = 0.

12. Ĺğőąàăğĺâì łàĺćãî y^2 = x^3 +x^2. Ůâő ŕàőĺáåőďĺâ ćąńĺğĺ âőçłĺ (0, 0)? 13. Ŕàĺ ďăŋŋëå (ŕàěŕőďăćăâěńěň) ğŋăçěŋĺïå ŕăàăňěâàőć ŕőáâàőĺâì čàăäĺł, ŋăľâĺ ãçăáâłĺ ňőŋőâőŋŋőáâĺ, ćëŕãłńőáâĺ, ăáĺňŕâőâĺłã ŋă ąěáłőŋěçŋőáâĺ; ĺááńěďőćăâì ŕőćěďěŋĺě čàăäĺłă ćąńĺğĺ âőçěł àăğàëćă ĺ ćąńĺğĺ âőçěł àăğàëćă ŕàőĺğćőďŋőľ:

a) = x^α exp(Ax^β ), ą) y^3 = x(x − p)(x − q) = x^3 + Ax^2 + Bx, ć) y = A(x − a)^μ + B(x − b)^μ,

č) y = Ax^α + Bx^β ,

ď) y = x^α(x^h − B)^β ,

ď) y^k = x^m(x^2 − b^2)^n,

ě) y = ln |x|(ln |x| − p)(ln |x| − q) = ln^3 |x| + A ln^2 |x| + B ln |x|, ę) y = ln^α |x|(ln |x| + p),

ğ) y = ln |x| + Ax^{2α} + Bx^α.

14. Ŋăàĺáőćăâì íáłĺğ čàăäĺłă: ă) { x = e^t sin t, y = e^t cos t, ą) { x = e^t sin^2 t, y = e^t cos^2 t, ć) { x = e^t sin t, y = e^{−t} cos t, č) { x = sin 3t, y = sin 5t, ď) { x = sin 3t, y = cos 5t, ě) { x = sin 17t, y = sin 19t.

15. Ŋăàĺáőćăâì (ďőňă) ŕàăćďőŕőďőąŋãî łăàâĺŋłã:

a) x = (t^2 − 1)(t^2 − 2), y = (t^2 − 3)(t − 4), (1) ą) x = t + sin^{30} t, y = t + cos^{30} t, (2) ć) x = t^3 − t, y = cos 2πt, (3) č) x = t^4 − t^2, y = cos 2πt, (4) ď) x = 3 cos t + cos 5t, y = 3 sin t + sin 5t, (5) ě) x = 3 cos t + cos(t/5), y = 3 sin t + sin(t/5), (6) ę) x = sin t(π + arctg t), y = cos t(π + arctg t), (7) ğ) x = sin^{11} t, y = sin(t/6). (8)

16. Ŋăàĺáőćăâì ğăďăŋŋëě łàĺćëě. Ůâő ŕàőĺáåőďĺâ ćąńĺğĺ âőçłĺ (0, 0)? ă) { x = t^2 − 1, y = t(t^2 − 1), ą) { x = t^4, y = t^6 + t^7, ć) { x = t^3 − t^2, y = t^5 − t^4, č) { x = t^3 − t, y = t^4 − t^2.

17. Ŕőáâàőĺâì čàăäĺł. Ŋăľâĺ âőçłĺ, čďě łăáăâěńìŋăï ćěàâĺłăńìŋă (čőàĺğőŋâăńìŋă). Ĺááńěďőćăâì ŕőćěďěŋĺě ćąńĺğĺ őáőąëå âőçěł:

3ă) x = t^3 − 3t, y = t^4 − 2t^2, ą) x = t + cos t, y = sin t, ć) x = t^4 − 2t^2, y = sin πt.

18. Ďńï łàĺćőľ x = e^t cos t, y = e^t sin t ŋăľâĺ ãčőń ňěęďã àăďĺãá-ćěłâőàőň (x(t), y(t)) ĺ ćěłâőàőň áłőàőáâĺ (x^′(t), y^′(t)).

19. Ŋăľâĺ ŋăŕàăćńěŋĺě łăáăâěńìŋőľ ł ğăďăŋŋőľ łàĺćőľ ć ňőňěŋâ ćàěňěŋĺ t = 0 ĺ ŋăŕàăćńěŋĺě ćëŕãłńőáâĺ łàĺćőľ ćąńĺğĺ íâőľ âőçłĺ: ă) { x = e^t − 1, y = sin t, ą) { x = sin t − t, y = sin 2t − 2t.

20. Ĺááńěďőćăâì äãŋłæĺî f(x) =^{ln2 (x+} √ x^2−1) ln^2 (x− √ x^2−1) ŋă ńőłăńìŋëľ íłáâàěňãň.

21. Ŋăľâĺ a, b ĺ c âăłĺě, çâő arcsin x = π 2 + a (1 − x)^{1/2} + b (1 − x)^{3/2} + c (1 − x)^{5/2} +o(1−x)^{−5/2}, x → 1 − 0.

22. Ŋăľâĺ a, b ĺ c âăłĺě, çâő arctg x = π 2 + a x + b x^2 + c x^3 + o ( 1 x^3 ) , x → +∞. 23. ă) Ůâő ąőńìèě 4 ln 100001991 ĺńĺ 3 ln 100001992 + ln100001988? (Ěáńĺ áâãďěŋâ ĺáŕőńìğãěâ łăńìłãńïâőà, ŕãáâì őąìïáŋĺâ, ŕőçěňã âőçŋőáâì ćëçĺáńĺâěńìŋëå áàěďáâć ďőáâăâőçŋă.)

ą)^+ Ŋăľâĺ ŕàăćďőŕőďőąŋãî őæěŋłã ďńï àăğŋőáâĺ.

24. Ŋăľâĺ f^{(17)}(0) ďńï f(x) = { e^{−x−2} , x ≠ 0, 0, x = 0 .

25. Ŋăľâĺ f^{(43)}(0) ďńï f(x) = sin(x^{13} + x^{15}). 26. Ůâő ąőńìèě ŕàĺ őçěŋì ňăńëå ŕőńőęĺâěńìŋëå x:

ă) sin ln (1 + x) ĺńĺ ln(1 + sin x)?

ą) sin(sh x) ĺńĺ sh(sin x)?

ć) sin (x^{15} + sin x) ĺńĺ sin(sin x) + sin^{15} x?

27. Ŋăľâĺ ŕěàćëľ ŋěŋãńěćőľ çńěŋ âěľńőàőćáłőčő àăğńőęěŋĺï ć ŋãńě:

ă) sin ( x + x^3 6 + 3x^5 40 ) − x, ą) ln(e^{−x} + x^5) + x, ć) ln(x + √ 1 + x^2) − sin x, č) ln(x + √ 1 + x^2) + ln(−x + √ 1 + x^2), ď) tg ( x − x^3 3 ) − x, ě) ln^2 ( 1 + x + x^2 2 ) − x^2, ę) sin(x + x^3) − sin x − sin^3 x.

28^+. Ďőłăğăâì, çâő áńěďãîéăï äãŋłæĺï ąěáłőŋěçŋő ďĺääěàěŋæĺàãěňă: f(x) = { cos √ t, t ≥ 0, 1 2 (e^{√−t} + e^{−√−t}), t ≤ 0. 29. Ŕãáâì y = f(x) = x + x^3. Ďőłăğăâì, çâő őąàăâŋăï ł f(x) äãŋłæĺï φ(y) ąěáłőŋěçŋő ďĺääěàěŋæĺàãěňă. Ŋăŕĺáăâì àăğńőęěŋĺě Šěľńőàă äãŋłæĺĺ φ(y) á âőçŋőáâìî ďő o(y^3). Řěèĺâì ŕàĺąńĺęěŋŋő ãàăćŋěŋĺě x^3 + x = 0.1.

30. Ďńï äãŋłæĺĺ φ(y) ĺğ ŕàěďëďãéěľ ğăďăçĺ ŋăŕĺèĺâě ăáĺňŕâőâĺłã ćĺďă φ(y) = αy^a + βy^b + o(y^b) ŕàĺ y → +∞, α ≠ 0, β ≠ 0, a > b.

31. Ďőłăğăâì, çâő łàĺćăï { x = t + t^3, y = t + t^5 ïćńïěâáï čàăäĺłőň ŋěłőâőàőľ

äãŋłæĺĺ y = f(x). Ŋăŕĺáăâì àăğńőęěŋĺě Šěľńőàă ďńï f(x) ć ŋãńě á âőçŋőáâìî ďő o(x^5).

32. Śłőńìłő áńăčăěňëå äőàňãńë Šěľńőàă ŋãęŋő ćğïâì, çâőąë ćëçĺáńĺâì sin 1 á âőçŋőáâìî ďő 10^{−6}?

33. ă) Ŕãáâì x_1 = 1, x_{n+1} = sin x_n. Ďőłăęĺâě, çâő lim_{n→∞} x_n = 0. ą) Şłăęĺâě łăłőě-ŋĺąãďì L, âăłőě, çâő x_L < 1/1000. Ŕőłăęĺâě, çâő L < 7·10^9. Ŋăľďĺâě łăłãî-ŋĺąãďì ŋĺęŋîî őæěŋłã ďńï L.

III. Ĺŋâěčàăń

1. Ćëçĺáńĺć ŋă ďőáłě ŋěőŕàěďěńěŋŋëľ ĺŋâěčàăń, ŕőáňőâàĺâě, áőćŕăńĺ ńĺ Ćăè őâćěâ á őâćěâőň ĺğ Ďěňĺďőćĺçă. Ěáńĺ őâćěâë ćëčńïďïâ áőćěàèěŋŋő àăğńĺçŋő (çâő áńãçăěâáï őçěŋì çăáâő), ãąěďĺâěáì ć âőň, çâő őâćěâë áőćŕăďăîâ.

2. Ŋăľďĺâě àăæĺőŋăńìŋãî ŕőďáâăŋőćłã x = p(t)/q(t), áćőďïéãî ńîąőľ ĺŋâěčàăń ćĺďă ∫ R(x, √ x + 1, √ x − 1) dx, čďě R — àăæĺőŋăńìŋăï äãŋłæĺï, ł ĺŋâěčàăńã őâ àăæĺőŋăńìŋőľ äãŋłæĺĺ.

3^+. Śãéěáâćãěâ ńĺ àăæĺőŋăńìŋăï ŕőďáâăŋőćłă x = p(t)/q(t), áćőďïéăï ńîąőľ ĺŋâěčàăń ćĺďă ∫ R(x,^3 √ 1 − x^2) dx, čďě R — àăæĺőŋăńìŋăï äãŋłæĺï, ł ĺŋâěčàăńã őâ àăæĺőŋăńìŋőľ äãŋłæĺĺ?

4. Ćëçĺáńĺâì ĺŋâěčàăńë: ∫_{π/2} 0 sin^{100}x dx,

∫_1 −1 (1 − x^2)^{100}dx,

∫_1 −1 (1 − x^2)^{100+ 12} dx.

5. Őæěŋĺâì

∫_1 0 sin x^2dx á âőçŋőáâìî ďő 10^{−2}.

6. Ŋăàĺáőćăâì íáłĺğ čàăäĺłă:

ă) y = ∫_x 0 sin^{101} t dt; ą) y = ∫_x 0 sin^{100} t cos 2t dt; ć) y = ∫_x 0 dt 3√ t^3 − t . 7. Łăłőľ ğŋăł ã ∫_{20πk} 10πk sin x x dx? 8. Ŋăľâĺ N âăłőě, çâő | |∫^∞_{2πN}^{sin x}_x dx | | <^1_{1000} .

9. Őæěŋĺâì ĺŋâěčàăń ∫_∞ −∞ e^{−x4} cos 1000x dx:

ă) á âőçŋőáâìî ďő 10^{−3}; ą)^+ c âőçŋőáâìî ďő 10^{−15}. 10. Šőâ ęě ćőŕàőá ďńï ∫_{2π} 0 e^{sin x} cos 1000x dx.

11. Ŋăŕĺáăâì ďńï âőàă ãàăćŋěŋĺě ćĺďă f(x, y, z) = 0, čďě f(x, y, z) — ňŋőčőçńěŋ. Ŋăľâĺ ŕńőéăďì ěčő ŕőćěàåŋőáâĺ. Ŋăľâĺ őąêěň ŕőńŋőâőàĺï.

12. Ćëçĺáńĺâě áĺńã ŕàĺâïęěŋĺï âőçěçŋőčő łãńőŋőćáłőčő ğăàïďă ł ğăàïďã, àăćŋőňěàŋő àăáŕàěďěńěŋŋőňã (á ďăŋŋőľ ŕńőâŋőáâìî) ŕő ŕàïňőľ.

13^?. Ŕãáâì |f(x)| → +∞ ŕàĺ x → +∞. Śńěďãěâ ńĺ ĺğ íâőčő, çâő ĺŋâěčàăń ∫_∞ 0 f(x) dx àăáåőďĺâáï?

IV. Ťãŋłæĺĺ ŋěáłőńìłĺå ŕěàěňěŋŋëå

1^+. Ŕãáâì αβγδϵ — ďćőĺçŋăï ğăŕĺáì ŋőňěàă áâãďěŋâă ć ęãàŋăńě. Ĺğőąàăğĺâì łàĺćãî ć ŕőńïàŋëå łőőàďĺŋăâăå

r = 1 + β + sin^{(1+α)(−1)ϵ}

3 + 2γ 1 + δ ϕ. 2. Ĺğőąàăğĺâì ŕőćěàåŋőáâĺ: xy + yz + xz = 0; 100(x^2 + y^2 + z^2) − 99(xy + yz + xz) = 1; 100(x + y)^2 − (x^2 + y^2 + z^2) = 1; z = 1000(x^2 + y^2) + 2001xy; x^2 + y^2 + z^2 + 1.99(xy + yz + xz) = 1.

3. Ďăŋë ďćě áłàěéĺćăîéĺěáï ŕàïňëě l_1 ĺ l_2. Łăłăï ŕőćěàåŋőáâì ŕőńãçăěâáï, ěáńĺ ćàăéăâì ŕàïňãî l_1 ćőłàãč őáĺ l_2?

4. Ŋăľâĺ ćáě ŕàïňëě, ńěęăéĺě ŋă ŕőćěàåŋőáâĺ z = x^2 − y^2. 5. ă) Ďőłăğăâì, çâő ŋă ńîąőň íńńĺŕáőĺďě ńěęĺâ åőâï ąë őďŋă őłàãę-

ŋőáâì. ą)^+ Ŋăľâĺ ćáě őłàãęŋőáâĺ, ńěęăéĺě ŋă íńńĺŕáőĺďě x^2 a^2 + y^2 b^2 + z^2 c^2 = 1 (a ≠ b ≠ c ≠ a). 6^?. Őŕĺèĺâě, łăł ňőęěâ ąëâì ãáâàőěŋő áěňěľáâćő áěçěŋĺľ őďŋőŕőńőáâŋőčő čĺŕěàąőńőĺďă ŕãçłőň ŕăàăńńěńìŋëå ŕńőáłőáâěľ.

7. Ĺğőąàăğĺâě âěńő, őčàăŋĺçěŋŋőě ćőáìňìî ŕńőáłőáâïňĺ:

x + y + z = ±1; −x + y + z = ±1; x − y + z = ±1; x + y − z = ±1.

8. Ĺğőąàăğĺâì ńĺŋĺĺ ãàőćŋï äãŋłæĺľ ĺ ŕőáâàőĺâì ĺå čàăäĺłĺ:

ă) z = √ x^2 + y^2, ą) z =^3 √ x^2 + y^2,

ć) z = x^2 + y^2, č) z = 1 2x^2 + y^2 , ď) z = xy, ě) z = (x − y)^2,

ę) z = x − y^2, ğ) z = 1 x^2 + y^2 − 1 , ĺ) z = (x^2 + y^2 − 1)^2.

9. Ĺğőąàăğĺâì ńĺŋĺĺ ãàőćŋï äãŋłæĺľ ĺ ŋăàĺáãľâě ĺå čàăäĺłĺ:

ă) z = sin x − y^2; ą) z = x^4 + x^2 − y^2; ć) z = (x − y^2)^2; č) z = ± √ −y^2 + x^2 − x^4,

ď) z = x x^2 + y^2

; ę) z = xy x^2 + y^2 . 10. Ďőłăğăâì, çâő äãŋłæĺï, ŋěŕàěàëćŋăï ŋă łőňŕăłâě, ďőáâĺčăěâ áćőěčő ŋăĺąőńìèěčő ğŋăçěŋĺï.

11. ă) Ŋă ŕńőáłőáâĺ ďăŋő ğăňłŋãâőě ňŋőęěáâćő K ĺ âőçłă a. Ďőłăğăâì, çâő áãéěáâćãěâ âőçłă x ∈ K, âăłăï, çâő |x − a| ≤ |y − a| ďńï ćáěå y ∈ K.

ą) Ŋă ŕńőáłőáâĺ ďăŋë ğăňłŋãâëě ňŋőęěáâćă K ĺ L. Ďőłăęĺâě, çâő áãéěáâćãîâ âőçłĺ x̃ ∈ K, ỹ ∈ L, âăłĺě, çâő |x̃ − ỹ| ≤ |x − y| ďńï ćáěå x ∈ K, y ∈ L.

12. Őąőğŋăçĺň çěàěğ ρ(x, y) àăááâőïŋĺě ňěęďã âőçłăňĺ x ĺ y ŋă ŕńőáłőáâĺ. Ŕãáâì a_1, a_2, . . . , a_n — âőçłĺ ŕńőáłőáâĺ, ŋě ńěęăéĺě ŋă őďŋőľ ŕàïňőľ.

ă) Ďőłăęĺâě, çâő äãŋłæĺï f(x) = ρ(a_1, x) + · · · + ρ(a_n, x) ĺňěěâ âőçłã ńőłăńìŋőčő ňĺŋĺňãňă.

ą)^+ Ďőłăęĺâě. çâő f(x) ĺňěěâ ěďĺŋáâćěŋŋãî âőçłã ńőłăńìŋőčő ňĺŋĺňãňă.

ć)^? Ŕãáâì b — âőçłă ňĺŋĺňãňă äãŋłæĺĺ f. Ďőłăęĺâě, çâő ∑ j b − a_j |b − a_j | = 0.

13. Ŕőłăęĺâě, çâő äãŋłæĺï ( ∂^2 ∂x^2 + ∂^2 ∂y^2 ) f( √ x^2 + y^2) ĺňěěâ ćĺď g( √ x^2 + y^2). Ŋăľďĺâě g.

14. Ąëćăîâ ńĺ ďĺääěàěŋæĺàãěňëě äãŋłæĺĺ, ĺňěîéĺě ďćă ňăłáĺňãňă ĺ ŋĺ őďŋőčő ňĺŋĺňãňă?

15. Őčàăŋĺçěŋë ńĺ łàĺćëě: ă) x^4 − x^3 + y^2 = 1; ą) x^2 − 2xy^3 + y^6 + y = 1; ć) x^2 − 2xy^3 + y^4 = 1; č) x^4 − xy^3 + y^4 = 1?

16. Ŋăľďĺâě ăáĺňŕâőâã łàĺćőľ ă) x^3 + y^3 = 3xy; ą) x^5 + y^5 = x^2y^2. 17. Ŕőłăęĺâě, çâő ŕàĺ ďőáâăâőçŋő ąőńìèĺå x ãàăćŋěŋĺě (á ŋěĺğćěáâŋőľ y) y^7 +xy −x^5 = 0 ĺňěěâ ěďĺŋáâćěŋŋőě àěèěŋĺě. Ŕőńãçĺâě àăğńőęěŋĺě ćĺďă: y(x) = Ax^α + Bx^β + o(x^β ), x → +∞ (A ≠ 0, B ≠ 0, α > β). 18. Ŕőłăęĺâě, çâő łàĺćăï y^3 + y + x^3 − x^2 = 0 ïćńïěâáï čàăäĺłőň ŋěłőâőàőľ äãŋłæĺĺ y = f(x). Ŋăŕĺèĺâě àăğńőęěŋĺě Šěľńőàă f(x) ć ŋãńě á âőçŋőáâìî ďő o(x^3).

19. Ŋăľâĺ ãčőń ňěęďã łàĺćëňĺ ć âőçłě ŕěàěáěçěŋĺï:

ă) x^2 − y^2 = a, xy = b, ą) x^2 + αxy − y^2 = a, xy = b.

20. Ůâő ďěńăîâ ŕàěőąàăğőćăŋĺï ŕńőáłőáâĺ (ŕàőáâàăŋáâćă), ğăďăŋŋëě ňăâàĺæăňĺ: ( 1 0 0 0 ) , ( 1 0 0 −1 ) , ( 2 1 1 2 ) , ( 1 1 −1 1 ) , ( 1 1 0 1 ) , ( 1 1 0 0 ) , ( 0 1 1 0 ) , ( 1 1 0 −1 ) , 1 1 0 , 1 −1 1 , cos ϕ sin ϕ − sin ϕ cos ϕ 1 , 1 2 3 , 0 1 0 0 0 1 1 0 0

21. Łăł ãáâàőěŋë őâőąàăęěŋĺï: ă) { u =^x_{x2+y2} , v =^y_{x2+y2} , ą) { u = x^2 − y^2, v = 2xy, ć) { u = x^2, v = y^2 ?

Łãďă őŋĺ ŕěàěćőďïâ łőőàďĺŋăâŋãî áěâłã? Ŕàĺňěàŋő ĺğőąàăğĺâě, łãďă őŋĺ ŕěàěćőďïâ íńńĺŕáë:^{x2}_{100} + y^2 = 1; 100x^2 + (y −^1_2 )^2 = 1 (íńńĺŕáë ňőęŋő ğăňěŋĺâì ŋă ĺğőąàăęěŋĺï çěńőćěçłőć, łőèěł, łàőłőďĺńőć ĺ â.ď.).

22. Łăàâă Ňőáłćë ňěŋìèěčő ňăáèâăąă ŋăńőęěŋă ŋă âőçŋő âăłãî ęě łăàâã Ňőáłćë ąőńìèěčő ňăáèâăąă (âăł, çâő ňěŋìèăï æěńĺłőň áőďěàęĺâáï ć ąőńìèěľ). Ďőłăğăâì, çâő áãéěáâćãěâ âőçłă, łőâőàăï ŋă őąěĺå łăàâăå ĺğőąàăęăěâ őďŋő ĺ âő ęě ňěáâő Ňőáłćë.

23. Ďőłăğăâì, çâő ŕàĺ ďőáâăâőçŋő ňăńëå |a|, |b| áĺáâěňă ãàăćŋěŋĺľ: { x = x^2 + y^2 + a, y = xy^2 + b

ĺňěěâ ěďĺŋáâćěŋŋőě àěèěŋĺě ć łćăďàăâě |x| ≤^1_{10} , |y| ≤^1_{10} . Łăł ŋăľâĺ àěèěŋĺě á âőçŋőáâìî ďő 10^{−3}?

24. Ĺááńěďőćăâì äãŋłæĺĺ: ă) z = x^4 + y^7, ą) z = x^3 − 3xy^2, ć) z = x^4 −xy^3 +y^4, č) z = x^2 −2xy^3 +y^6 +y^{10} = 0 ŋă íłáâàěňãň ć ŋãńě. Ĺğőąàăğĺâì ŕàĺňěàŋőě àăáŕőńőęěŋĺě ńĺŋĺľ ãàőćŋï ćąńĺğĺ ŋãńï.

25. Ŕàĺ łăłĺå ğŋăçěŋĺïå ŕăàăňěâàă α äãŋłæĺï z = x^4 − αxy^3 + y^4 ĺňěěâ ńőłăńìŋëľ ňĺŋĺňãň ć ŋãńě?

26. Ŕőłăęĺâě, çâő äãŋłæĺï z = (x − y^2)^2 − y^6 ĺňěěâ ć ŋãńě ňĺŋĺňãň ŋă ńîąőľ ŕàïňőľ, ŕàőåőďïéěľ çěàěğ ŋãńì. Ĺňěěâ ńĺ őŋă ňĺŋĺňãň ć ŋãńě?

27. Ĺğőąàăğĺâě łàĺćëě:

ă) x^2 = y^3; x^2 = y^4; x^3 = y^5; ą) x^2 + xy + y^2 = 1; ć) (x^2 + y^2)^2 = 2(x^2 − y^2); č) x^3 + y^3 = 3xy; ď) x^2y^2 = x^3 − y^3; ě) x^6 − y^4 = x^2y^2; ę) x^6 + y^6 = x^2y^2; ğ) x^6 + y^6 = xy ĺ (x + y)^3 = x + 8y; ł (x^2 + y^2)^2 = y^2 + 1.

Ć łăłĺå âőçłăå ŕàĺňěŋĺňă (ŋě ŕàĺňěŋĺňă) âěőàěňă ő ŋěïćŋőľ äãŋłæĺĺ (čďě ňőęŋő ćëąàăâì ć łăçěáâćě ŋěğăćĺáĺňőľ ŕěàěňěŋŋőľ x, ă čďě y)? Łăł ãáâàőěŋë őáőąëě âőçłĺ?

28. Ĺğőąàăğĺâě ŕàĺňěàŋő ãçăáâőł łàĺćőľ (x−y^2)(x−y^3)−y^{10} = 0 ćąńĺğĺ ŋãńï.

29. Ĺğőąàăğĺâě ŕőćěàåŋőáâĺ:

ă) x^2 + y^2 − z^2 = 1; ą) x^2 + y^2 − z^2 = 0; ć) xy + z^2 = 0;

č) z^2 = (1 − x^2)(1 − y^2); ď) z^3 − z^4 = x^2 + 4y^2; ě) y^2z = x^3 − xz^2; ę) y^2z = x^3 + x^2z.

Ć łăłĺå âőçłăå ŕàĺňěŋĺňă (ŋě ŕàĺňěŋĺňă) âěőàěňă ő ŋěïćŋőľ äãŋłæĺĺ (čďě ňőęŋő ćëąàăâì ć łăçěáâćě ŋěğăćĺáĺňëå ŕěàěňěŋŋëå x, y? čďě x, z? čďě y, z?)? Łăł ãáâàőěŋë őáőąëě âőçłĺ?

30. Ĺğőąàăğĺâě ŕàĺňěàŋő ãçăáâőł ŕőćěàåŋőáâĺ z(x^2 +y^2) = x^2 −y^2 ćąńĺğĺ (0, 0, 1).

31. Ĺğőąàăğĺâě łàĺćëě: ă) { x^2 + y^2 = 1, y^2 + z^2 = 1, ą) { x^2 + y^2 = 1, x^2 + x + z^2 = 0, ć) { x^2 + y^2 = 1, x^2 + z^2 =^1_4 .

Ć łăłĺå âőçłăå ŕàĺňěŋĺňă âěőàěňă ő ŋěïćŋőľ äãŋłæĺĺ? Čďě ňőęŋő ćëąàăâì ć łăçěáâćě ŋěğăćĺáĺňőľ ŕěàěňěŋŋőľ x, čďě y, čďě z? Łăł ãáâàőěŋë őáőąëě âőçłĺ?

32. Ŋăľâĺ íłáâàěňãň äãŋłæĺĺ x_1x_2 . . . x_n ŕàĺ ãáńőćĺĺ x_1 + x_2 + · · · + x_n = 1. Ďőłăęĺâě, çâő áàěďŋěě čěőňěâàĺçěáłőě n ŕőńőęĺâěńìŋëå çĺáěń ŋě ŕàěćőáåőďĺâ ĺå áàěďŋěčő ăàĺäňěâĺçěáłőčő.

33. Ĺááńěďőćăâì ŋă íłáâàěňãň äãŋłæĺî x^2_1 + x^2 + x^2_3 ŕàĺ ãáńőćĺĺ ∑ a_{ij} x_iy_j = 1.

34. Śłőńìłő ŋőàňăńěľ ňőęŋő őŕãáâĺâì ŋă íńńĺŕá x^2 a^2 + y^2 b^2

= 1 (a > b):

ă) ĺğ âőçłĺ (0, β)? ą)^+ ĺğ âőçłĺ (α, β)? 35. Ďăŋă ŕőćěàåŋőáâì x^4 + y^4 + z^4 = 4xyz. ă) Ŋăľâĺ ěě áăňãî ćëáőłãî âőçłã. ą) Ŋăľâĺ ěě ŕàőěłæĺî ŋă ŕńőáłőáâì x0y. ć) Ĺğőąàăğĺâì íâã ŕàőěłæĺî.

36^?. Ŕãáâì X — łćăďàăâŋăï ňăâàĺæă àăğňěàă n × n. Ŋăľâĺ ďĺääěàěŋæĺăńë őâőąàăęěŋĺľ: ă) X → AXB, (9) ą) X → X^2 ć âőçłě X = A, (10) ć) X → X^3 ć âőçłě X = A, (11) č) X → X^{−1} ć âőçłě X = E, (12) ď) X → X^{−1} ć âőçłě X = A, (13) ě) X → det(X) ć âőçłě X = E. (14)

V. Ůĺáńőćëě àïďë

1. Ĺááńěďőćăâì àïď

∑_{sin n}

n^α ŋă ăąáőńîâŋãî ĺ ãáńőćŋãî áåőďĺňőáâì.

2. Śłőńìłő ŋãęŋő ćğïâì áńăčăěňëå, çâőąë ćëçĺáńĺâì áãňňã àïďă: ă) ∑ n4 3^n , ∑ (−1)n ln n

; ą)

∑ sin n n á âőçŋőáâìî ďő 10^{−3}.

3. Ŋăàĺáőćăâì čàăäĺł äãŋłæĺĺ φ(x) = ∑ n≥0 1 n^x . Ůěňã àăćěŋ ěě ŕàěďěń ŕàĺ x → +∞?

4. Ďőłăęĺâě, çâő áãéěáâćãěâ łőŋěçŋëľ ŕàěďěń lim_{n→∞} ( 1 + 1 2 + 1 3 + · · · + 1 n − ln n ) . 5. ă) Śłőńìłő ŋãęŋő ćğïâì áńăčăěňëå, çâőąë ćëçĺáńĺâì áãňňã àïďă ∑ n^{−5/4} á âőçŋőáâìî ďő 1/1000?

ą)^? Ŕàěďńőęĺâě łăłőľ-ŋĺąãďì àăğãňŋëľ áŕőáőą ćëçĺáńěŋĺï íâőľ áãňňë ŋă łőňŕìîâěàě.

VI. Ťãŋłæĺőŋăńìŋëě àïďë ĺ ĺŋâěčàăńë, ğăćĺáïéĺě őâ ŕăàăňěâàă

1. Őæěŋĺâì áćěàåã àăğŋőáâì

ln(1 + x) − 20∑ n=1 (−1)^nx^n n ŕàĺ |x| ≤ 1 2 . 2. Ŕàőáãňňĺàőćăâì àïďë: ∑ n^2x^n, ∑ xn n(n + 1) , ∑ xn n(n + 1)(n + 2) , ∑ (ch n)x^n, ∑ (sin n)x^n.

3. Ćëçĺáńĺâì: ă) 1 −^1_2 +^1_3 −^1_4 + . . . ; ą) 1 −^1_4 +^1_7 −^1_{11} + . . . . 4. Ŋăľâĺ 99-ľ łőíääĺæĺěŋâ Šěľńőàă ć ŋãńě ďńï äãŋłæĺĺ: ă) 1 x^2 + x + 1

; ą) x e^x − 1 . 5. Řăğńőęĺâì arcsin x ŕő áâěŕěŋïň (1 − x) ŕàĺ x → 1 − 0. 6. Řăğńőęĺâì ŕő áâěŕěŋïň x^{−1} ŕàĺ x → +∞ äãŋłæĺĺ: ă) arctg x; ą) ∫_∞ x dt 1 + t^5 .

7. Ŕãáâì f(x) — ŋěŕàěàëćŋăï őčàăŋĺçěŋŋăï ŕàĺ x ≥ 0 äãŋłæĺï. Ŋăľâĺ lim n→+∞ n ∫_∞ 0 f(x)e^{−nx}dx. 8. Ŕãáâì f(x) — łãáőçŋő-ŋěŕàěàëćŋăï őčàăŋĺçěŋŋăï äãŋłæĺï ŋă R. Ćëçĺáńĺâì lim_{n→∞} ∫_∞ −∞ f(x)K_n(t − x) dx, čďě ă) K_n(s) = n 2 e^{−n|s|}; ą) K_n(s) = n 1 + n^2s^2 . 9^+. Ŕãáâì f(x) = { 1, x > 0, 0, x < 0. Ĺáŕőńìğãï ïďàő Ďĺàĺåńě, ŋăàĺáőćăâì ŕàĺňěàŋő ŕőćěďěŋĺě 1000-ľ áãňňë àïďă Ťãàìě ćąńĺğĺ ŋãńï.

10. Ŕãáâì čàăäĺł 2π-ŕěàĺőďĺçěáłőľ äãŋłæĺĺ f æěŋâàăńìŋő-áĺňňěâàĺçěŋ őâŋőáĺâěńìŋő âőçěł (0, 0) ĺ (π/2, 0). Ůâő ňőęŋő áłăğăâì ő ěě łőíääĺæĺěŋâăå Ťãàìě?

11. Ŋăľâĺ ŕàěďěńë äãŋłæĺĺ f(α) = ∫_∞ 0 exp(−x^α) dx ŕàĺ α → +∞, α → 0. 12. Ćëçĺáńĺâì

∫_1 0 ln Γ(x) dx.

13. Ďőłăğăâì, çâő äãŋłæĺï

F (k) = ∫_{π/2} 0 √ 1 − k^2 sin^2φ dφ

ïćńïěâáï àěèěŋĺěň ãàăćŋěŋĺï

F^{′′}(k) + 1 k F^′(k) + 1 1 − k^2

F (k) = 0.

14. Ďőłăğăâì, çâő äãŋłæĺï y(x) = ∫_b a sin |x − t| f(t) dt ãďőćńěâćőàïěâ ãàăćŋěŋĺî y^{′′} + y = 2f(x).

15. Łăłőňã ďĺääěàěŋæĺăńìŋőňã ãàăćŋěŋĺî á ŕőáâőïŋŋëňĺ łőíääĺæĺěŋâăňĺ ćĺďă y^{′′} + ay^′ + by = f(x) ãďőćńěâćőàïěâ äãŋłæĺï:

ă) y(x) =

∫_1 0 (max(x, t) − xt)f(t) dt, ą) y(x) = ∫_b a sh |x − t| f(t) dt, ć) y(x) = ∫_x a f(t)(x − t)e^{a(t−x)} dt. 16. Ćëçĺáńĺâì:

ă) ( ∂ ∂x )_k ∫_x 0 (x − t)^α Γ(α) f(t) dt, ą) ( x^2

∂^2 ∂x^2 + x ∂ ∂x ) ∫_π 0 cos(nϕ − x sin ϕ) dϕ. 17. Ćëçĺáńĺâì ∫_∞ 0 dx (x^2+a)^n

ă) á ŕőňőéìî äőàňãńë ŕőŋĺęěŋĺï, ą) á ŕőňőéìî ďĺääěàěŋæĺàőćăŋĺï ŕő ŕăàăňěâàã, á) á ŕőňőéìî àăğńőęěŋĺï ŋă łőňŕńěłáŋëě ŕàőáâëě ďàőąĺ.

VII. Łàăâŋëě, łàĺćőńĺŋěľŋëě ĺ ŕőćěàåŋőáâŋëě ĺŋâěčàăńë

1. Ćëçĺáńĺâì ∫∫ G (y^2 − x^2)^{20}dx dy

ŕő őąńăáâĺ G: |x| + |y| ≤ 1.

2. Ćëçĺáńĺâì ∫ ∫

R^2 exp(−x^2 + xy − y^2) dx dy. 3. Ć őąńăáâĺ, őčàăŋĺçěŋŋőľ ŕőćěàåŋőáâïňĺ: z = 1 − x^2, z = −1 + y^2, àăááâăćĺâì ŕàěďěńë ĺŋâěčàĺàőćăŋĺï ć ŕőàïďłě dz dx dy ĺ dx dz dy.

4. Ŕěàěáâăćĺâì ŕàěďěńë ĺŋâěčàĺàőćăŋĺï ć ∫_α 0 dx ∫_x 0 dy ∫_y 0 f(z) dz ĺ áćěáâĺ ĺŋâěčàăń ł őďŋőłàăâŋőňã.

5. Ćëçĺáńĺâì ∫ ∫∫ G x^αy^β z^γ (1 − x − y − z)^βdx dy dz ŕő őąńăáâĺ G: x ≥ 0, y ≥ 0, z ≥ 0, x + y + z ≤ 1.

6. Ŋăľâĺ ŕőâěŋæĺăń ćëàăęěŋĺï y dx − x dy x^2 + y^2 ć ŕńőáłőáâĺ R^2 , ĺğ łőâőàőľ

ćëłĺŋãâă ŕőńãőáì {(x, 0), x ≤ 0}.

7. Ćëçĺáńĺâì ĺŋâěčàăń őâ âőčő ęě ćëàăęěŋĺï ŕő łőŋâãàã: { x = cos 3t + 2 cos 2t, y = sin 3t + 2 sin 3t, t ∈ [0, 2π]. 8. Ĺğőąàăğĺâì łàĺćãî ĺ ŋăľâĺ ěě æěŋâà âïęěáâĺ:

x = (a + b cos 3φ) cos 2φ, y = (a + b cos 3φ) sin 2φ, z = b sin 3φ (φ ∈ [0, 2π], a > b > 0).

9. Őłàãęŋőáâì Ś àăďĺãáă R łăâĺâáï ŕő őłàãęŋőáâĺ àăďĺãáă 2R ąěğ áłőńìęěŋĺï. Ĺğőąàăğĺâì âàăěłâőàĺî âőçłĺ, ńěęăéěľ ŋă Ś, ĺ ćëçĺáńĺâì ŕńőéăďì, őčàăŋĺçěŋŋãî íâőľ âàăěłâőàĺěľ.

10. Ŋăľâĺ æěŋâà âïęěáâĺ őďŋőàőďŋőľ ŕőńãáäěàë.

11. Ŋăľâĺ łĺŋěâĺçěáłãî íŋěàčĺî őďŋőàőďŋőčő èăàă ďăŋŋőľ ŕńőâŋőáâĺ, ćàăéăîéěčőáï á ďăŋŋőľ ãčńőćőľ áłőàőáâìî ćőłàãč őďŋőľ ĺğ őáěľ.

12. Ŋăľâĺ őąêěň n-ňěàŋőčő èăàă.

13^+. Ŋăľâĺ áĺńã čàăćĺâăæĺőŋŋőčő ŕàĺâïęěŋĺï ł őďŋőàőďŋőľ áäěàě. 14. Ŋăľâĺ áĺńã ŕàĺâïęěŋĺï łãńőŋőćáłőčő ğăàïďă ł àăćŋőňěàŋő ğăàïęěŋŋőľ ŕńőáłőáâĺ.

15. Ć áőáěďŋěľ ćáěńěŋŋőľ áĺńă čàăćĺâăæĺőŋŋőčő ŕàĺâïęěŋĺï őąàăâŋő ŕàőŕőàæĺőŋăńìŋă àăááâőïŋĺî. Ŋăľâĺ áĺńã ŕàĺâïęěŋĺï âőçłĺ ł őďŋőàőďŋőľ áäěàě.

16. Ŋăľâĺ ŕőâőł ∫ x dy dz + y dz dx + z dx dy (x^2 + y^2 + z^2)^{3/2} çěàěğ íńńĺŕáőĺď x^2 a^2 + y^2 b^2 + z^2 c^2

= 1.

17. Ŋăľâĺ ∫ (z − y^2) dx + 2xy dy − x dz x^2 + (z − y^2)^2

ŕő łàĺćőľ x = cos φ, y = 1 + sin φ, z = 2 − cos φ ĺ ŕő łàĺćőľ x = 5 cos φ, y = 1 + 5 sin φ, z = 2 − cos φ.

18. Ďőłăęĺâě, çâő æěŋâàăńìŋőě ŕőńě, â.ě. ŕőńě ćĺďă ⃗f = α(r) r (x ·⃗i + y · ⃗j + z · ⃗k), čďě r = √ x^2 + y^2 + z^2, ïćńïěâáï ŕőâěŋæĺăńìŋëň. Ŋăľâĺ ěčő ŕőâěŋæĺăń. Ďńï łăłĺå äãŋłæĺľ α(r) őŋő ïćńïěâáï ąěğďĺćěàčěŋâŋëň?

Ğăďăçĺ ďńï íłğăňěŋőć ĺ łőńńőłćĺãňőć ŕő ňăâěňăâĺçěáłőňã ăŋăńĺğã ďńï áâãďěŋâőć 1–2 łãàáă ŤŔŇ (1–3 áěňěáâà).

Śőáâăćĺâěńì: ŊĚŘĚŠĹŊ đàĺľ Ăńěłáăŋďàőćĺç

Řěďăłâőà Šěåŋĺçěáłĺľ àěďăłâőà

Ŕőďŕĺáăŋő ć ŕěçăâì . Ťőàňăâ 60 × 84/16. Ąãňăčă âĺŕőčàăäáłăï ü2. Ŕěçăâì àőâăŕàĺŋâŋăï.

Şáń. ŕěç. ń. Şáń. łà.-őââ. Şç.-ĺğď. ń.

Šĺàăę Ğăłăğ Ąěáŕńăâŋő. Ĺğď. ü Ňőáłőćáłĺľ čőáãďăàáâćěŋŋëľ ĺŋáâĺâãâ íńěłâàőŋĺłĺ ĺ ňăâěňăâĺłĺ. 109028 Ňőáłćă, Ą. Ćãğőćáłĺľ ŕěà., 3/12.

Ŕěçăâŋëľ æěå Ňőáłőćáłőčő čőáãďăàáâćěŋŋőčő ĺŋáâĺâãâă íńěłâàőŋĺłĺ ĺ ňăâěňăâĺłĺ.

113054 Ňőáłćă, ãń. Ň. Ŕĺőŋěàáłăï, 12.