ŔŃĂŊ ŔŘĂŁŠĹŮĚŚŁĹŢ ĞĂŊ§ŠĹĽ , Câăâĺáâĺçěáłăï äĺğĺłă: 11 ğăŋïâĺľ.

VI áěňěáâà, 2019 čőď, Ŋőňěàă ğăďăç ŕő: |N...| - Čàěçłő Ń.Č. ĺ ďà.; [ŚN...]– Łãąő; {N...}– Łàőŋĺŋ ĺ ďà.; (§N...)– Řãňěà, Řëćłĺŋ; ŤŤ§– Ťĺńăâőćă, Ťĺńĺŕŕőćă; Ď: |N...| - ďőňăèŋěě ğăďăŋĺě.

1. Řăáŕàěďěńěŋĺï ćěàőïâŋőáâěľ. Şáńőćŋăï ćěàőïâŋőáâì. Řăá-ŋĺï Ŕãăááőŋă ĺ Čăãááă, łăł ŕàěďěńìŋëě áńãçăĺ ąĺŋőňĺăńìŋőčő (Śåěňă Ąěàŋãńńĺ). Ňőňěŋâë àăáŕàěďěńěŋĺľ. Ţăàăłâěàĺáâĺçěáłăï äãŋłæĺï. |N 1, 2, 3, 4, 5, 6, 7, 9|. |Ď : N 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11|

2. Ňĺłàőłăŋőŋĺçěáłőě àăáŕàěďěńěŋĺě. Ťăğőćëľ őąêěň: łńăááĺçěáłĺě ĺďěăńìŋëľ čăğ ĺ őáæĺńńïâőàë. |N 18, 20| → ďńï ňĺłàőłăŋőŋĺçěáłőčő. Śâăâĺáâĺçěáłĺľ ćěá ŋěàăćŋőćěá. áőáâ. áĺáâěňë áŕĺŋőć 1/2, łăł àăćŋőćěá. ćő ćŋěèŋěň ňăčŋĺâŋőň ŕőńě ďńï ăŋáăňąńï ďćãåãàőćŋěćëå áĺáâěň; ĺ ěě âěŕńőěňłőáâì [C I. Ŕà. 4]. |Ď : N 15, 16, 17.1, 18, 20, 61|

3. (1) Łăŋőŋĺçěáłőě àăáŕàěďěńěŋĺě Čĺąąáă. Śâăâáãňňă. Őáæĺńńïâőàë: |N 124, 123|.

(2) Ćěàőïâŋőáâì ňĂłàőáőáâőïŋĺï ĺďěăńìŋőčő čăğă á âěňŕěàăâãàőľ T . Ŕàěďěń N = 1. (3) Ďćãåãàőćŋěćăï áĺáâěňă á ćëàőęďěŋĺěň (ňĺłàő ĺ łăŋőŋĺçěáłőě): |N 122|+(§44). Šěŕńőěňłőáâì Ÿőââłĺ. |Ď : N 124, 19, 20, 22, 23, 122!|

4. (1) |N 61 + 23|; (2)|N 22 + 20| + |N 18| → ďńï łăŋőŋĺçěáłőčő. (3) {N 8.8. (N_1 + N_2 = const) ⇒ (μ_1 = μ_2)}+ àăćŋőćěáŋăï ŕńőâŋőáâì íńěłâàőŋőć ć ŕőńőáâĺ ňěâăńńă ŕàĺ âěàňőíńěłâàőŋŋőľ íňĺááĺĺ +|N 103|; (ŋěâ ãáńőćĺï ŋă N_1) ⇒ (μ = 0) ĺğ ãáńőćĺï àăćŋőćěáĺï! (4) Śĺáâěňë á ŕěàěňěŋŋëň çĺáńőň çăáâĺæ ć łăŋőŋĺçěáłőň ĺ ąőńìèőň àăáŕàěďěń. Čĺąąáă: ĺď. čăğ |N 102, 101| (őáâăńìŋőě - ć ńěłæĺïå 6-7). |Ď : N 101, 102, 107 − ĺď.č.|.

5. Řăáŕàěďěńěŋĺe Ňăłáćěńńă ć ℓ → d- ňěàĺĺ. Śàď. çĺáńő áâőńłŋőćěŋĺľ, ãáń. áàď. ďńĺŋă áćőą. ŕàőąěčă. Łńăááĺç. ä-ńă Řĺçăàďáőŋă. |N 28 + 29 + 39, 32 + 33 + 34 + 37|. İääěłâ Ďőŕŕńěàă |38|. Ď: |N 28, 29, 30, 31, 32, 33, 34, 35, 37, 38, 39, 46, 47, 48, {N 7.25, 7.26}|.

6. Řăáŕàěďěńěŋĺï Ąőńìæňăŋă. Śĺáâěňë ćő ćŋěèŋěň ŕőńě. Šěŕńőěňłőáâì áâőńąă ćőğďãåă ć ŕőńě âïęěáâĺ: ŕěàěåőď C_V → C_P . Čăğ ć æěŋâàĺäãčě: ďăćńěŋĺě, ňőňěŋâ, íŋěàčĺï. ŤŤ§9.N3 +|N 41, 42|, ŤŤ§9.N4= |N 25 + 24|. |Ď : N 20, 103, 24, 25, 41, 42, 43|

7. Řăáŕàěďěńěŋĺï Ąőńìæňăŋă. Šěőàěňë ő àăćŋőàăáŕàěďěńěŋĺĺ ĺ ćĺàĺăńě.

(1) Ŋăľâĺ àăćŋőćěáŋëě łőŋæěŋâàăæĺĺ őàâő ĺ ŕăàăćőďőàőďă ŕàĺ T ≪ θ_r ĺ T ≫ θ_r. Śàăćŋĺâì âěŕńőěňłőáâì čăğă ć íâĺå áńãçăïå. Ğăňőàăęĺćăŋĺě: N_{ort}/N_{par} = 3/1. (2) Ňőďěńĺàãï ”ïéĺł” û, ďńĺŋë L, á N çăáâĺæăňĺ őďŋőňěàŋőčő ĺď. čăğă, łăł ŕàěďěń, ŕàĺ n → ∞ ćŋěèŋěčő ŕőńï u(q) = α (2q/L)^{2n} ŕàĺ |q| < L/2, ŋăľâĺ, ĺáŕőńìğãï âěőàěňë ő àăćŋőàăáŕàěďěńěŋĺĺ íŋěàčĺĺ ĺ ćĺàĺăńě áàěďŋîî áĺńã, ďěľáâćãîéãî ŋă áâěŋłã áő áâőàőŋë őďŋőľ çăáâĺæë, âěàňőďĺŋăňĺçěáłĺ áőŕàïęěŋŋãî ”őąêěňã” ”L”: <<f>> = <<−∂û/∂L>>, ĺ ŕőńŋãî ćŋãâàěŋŋîî íŋěàčĺî ĺ ďăćńěŋĺě čăğă. (3) Ďńï čăğă N ňăááĺćŋëå çăáâĺæ ć ïéĺłě őąêěňőň V á őďŋőàőďŋőľ äãŋłæĺěľ ňěęňőńěłãńïàŋőčő ćğăĺňőďěľáâćĺï áâěŕěŋĺ n: Π(λ{⃗q}) = λ^nΠ({⃗q}), ŋăľâĺ őąéĺľ ćĺď áâăâáãňňë, ćŋãâàěŋŋěľ íŋěàčĺĺ, ďăćńěŋĺï ĺ íŋâàőŕĺĺ: Z_N (T, V ), P_N (T, V ), U_N (T, V ), S_N (T, V ). Şçěáâì âěőàěňã ćĺàĺăńă ĺ ăáĺňŕâőâĺçěáłőě ŕőćěďěŋĺě áâăâáãňňë ŕàĺ N → ∞, ğăďăŋŋőě ăďďĺâĺćŋőáâìî áćőąőďŋőľ íŋěàčĺĺ F_N (T, V ): Z_N (T, V ) =⇒ [ξ(T, v)]^N , v = V/N, – ãďěńìŋëľ őąêěň. |N 26, 145, 21|, (§46,47). Ď: |N 21, 26, 123, 145|

8. Řăáŕàěďěńěŋĺï Ąőńìæňăŋă. Łńăááĺçěáłĺě ĺ łćăŋâőćëě ňăčŋĺâŋëě ňőňěŋâë ć ňăčŋâŋőň ŕőńě. Ťãŋłæĺĺ Ńăŋęěćěŋă ĺ Ąàĺńńîíŋă. Łńăááĺçěáłĺľ ŕàěďěń. Ćőáŕàĺĺňçĺćőáâì ĺ âěŕńőěňłőáâì. Śŕĺŋ 1/2. Őďŋőňěàŋăï ňőďěńì Ĺğĺŋčă. Šőçŋőě àěèěŋĺě (§51)+{N 8.19, 8.13},. |Ď : N 49, 50, 51|.

9. Šěàňőďĺŋăňĺłă ĺďěăńìŋëå Ąőğě ĺ Ťěàňĺ čăğőć ć d- ňěàĺĺ ŕàĺ ε(p) = up^ℓ: áćïğĺ ňěęďã J, U, N, S, C_V , ãàăćŋěŋĺï ăďĺăąăâë. Śńãçăľ μ ≡ 0: ĺğńãçěŋĺě; ĺ âěŕńőěňłőáâì Ďěąăï âćěàďőčő âěńă ć d- ňěàĺĺ. Śńãçăľ ℓ=d → (λ = 1): ąőğě-łőŋďěŋáăæĺï ąőğě-čăğă ĺ åĺňŕőâěŋæĺăń äěàňĺ-čăğă; áńãçăĺ ℓ=d=2, 1: |N 132|.

10. (1) Řăáŕàěďěńěŋĺě Ťěàňĺ ĺğ ŕàĺŋæĺŕă Ŕăãńĺ, ãáńőćĺï ňĺłàőőąàăâĺňőáâĺ ĺ čĺŕőâěğë ňőńěłãńïàŋőčő åăőáă: |N 146|. (2) Ť-ńă Ŕńăŋłă ć áàěďě |N 149|. (3) Ĺğńãçěŋĺě “çěàŋëå âěń” Ğěňńĺ ĺ Śőńŋæă {N 7.17}; (4)“Őâďěńěŋĺě áćěâă őâ âìňë” çěàěğ 380 âëá. ńěâ ŕőáńě BB, ŕàĺ T ≈ 3000 K. Śěčőďŋï T_γ ≈ 3 K. Ćő áłőńìłő àăğ àăáèĺàĺńăáì Ćáěńěŋŋăï?. |Ď : N 146, 149|. (5) Łćăŋâőćăï ä-ńă Řĺçăàďáőŋă |{N 8.17} + 127 → 39|. |Ď : N 127, 133, 134, 147, 153 − 162|.

11. (1) Ăąáőńîâŋő ćëàőęďěŋŋëľ ĺďěăńìŋëľ äěàňĺ-čăğ ć d–ňěàĺĺ, á ńîąőľ ε = ε(p), → (2) Řăćŋőćěáĺě ŋěľâàőŋŋőľ ğćěğďë, R_{Ch}, = {N 8.18}; (3) Ďăćńěŋĺě, âěŕńőěňłőáâì ĺ áęĺňăěňőáâì áĺńìŋő ćëàőęďěŋŋőčő äěàňĺ-čăğă ∀ D(ε); ă âăłęě ∀ T ďńï D = const. (Ńěłæ. Ğăď. (19.8.)) |N 126, 128, 144, 129|. (3) Šěŕńőćëě äńãłâãăæĺĺ ĺ LC- łőŋâãà łăł âěàňőňěâà {N 8.9}.

|Ď : N 126, 128, 129, 144, 150, 151, 152, 138 − 143|, {N 8.9}, |N 153 − 162|.

12. (1) Ąőńìèăï áâăâáãňňă ĺ İŋâàőŕĺï łăł äãŋłæĺőŋăńë őâ àăćŋőćěáŋëå ĺ ŋěàăćŋőćěáŋëå çĺáěń ğăŕőńŋěŋĺï |N 130|. → (2) Śâăâćěá ĺ íŋâàőŕĺï ŋěàăćŋőćěáŋëå łćăŋâőćëå čăğőć çăáâĺæ, àăáŕàěďěńěŋŋëå ŕő N_k èâãł ć k- ëå čàãŕŕăå ĺğ G_k > N_k ≫ 1 (ŕőçâĺ) ćëàőęďěŋŋëå áőáâőïŋĺľ á íŋěàčĺïňĺ ε_k ĺ ĺå ŋěàăćŋőćěáŋëě: < n_k >= N_k/G_k ĺ àăćŋőćěáŋëě çĺáńă ğăŕőńŋěŋĺï. (3) Šěàňőďĺŋăňĺçěáłăï âěőàĺï Ťńãłâãăæĺľ ďńï ŕăà ćěńĺçĺŋ ΔT, ΔP ĺ ΔS, ΔP , +|N 153 − 162|. |Ď : N 130, 153 − 162|

13. (1) |N 53|: ŋěâ őąêěňă – ŋěčďě ŕěàěáâăćńïâì! (S, C_P , μ) + ć âàď. ŕàď. (2) Ĺőŋĺğăæĺï ĺ âěàňăńĺğăæĺï. Ŕőçěňã T_1 ≪ I_0? (+)? (3) Čěőňěâàĺï Řĺçăàďáőŋă = čěőňěâàĺï Łĺàåčőäă. Ďăćńěŋĺě ĺ ŕőâőłĺ ć d- ňěàĺĺ. Ŕőćâőàěŋĺě ??:

14. (1) Ğăćĺáĺňőáâì åĺňŕőâěŋæĺăńă μ(H), ŕőńŋăï ŋăňăčŋĺçěŋŋőáâì ĺ äãŋłæĺï Ńăŋęěćěŋă ňăčŋěâĺłă ć áĺńìŋőň ňăčŋĺâŋőň ŕőńě H ć ąőńìæňăŋőćáłőň ŕàĺąńĺęěŋĺĺ (§59, Eq. (59.13)). (2) Ł őŕàěďěńěŋĺî ćőáŕàĺĺňçĺćőáâĺ: χ_T (μ) − χ_T (N), χ_T (N) → χ_T (n). (3) [Śőąáâćěŋŋëě ŕőńãŕàőćőďŋĺłĺ |N 136 − 143|.]

Ğăďăçĺ, ŋě àěèěŋŋëě ŋă ğăŋïâĺĺ âăłęě őâŋőáïâáï ł ďőňăèŋĺň. Ŕő łãàáã ŕàěďãáňâàĺćăěâáï ćëŕőńŋěŋĺě ďćãå áěňěáâàőćëå ğăďăŋĺľ (ŕő ŠĎ ĺ ŚŤ). Şáŕěèŋăï áďăçă őąőĺå ğăďăŋĺľ őáćőąőęďăěâ őâ àěèěŋĺï ğăďăç ŋă íłğăňěŋě.

Ćëąőà ğăďăç ŋă ãáňőâàěŋĺě ŕàěŕőďăćăâěńï

(Ŕńăŋ ďőæ. Łőàěŋąńĺâă Ś.İ.)