
úÁ�ÉÓËÉ ÎÁÕÞÎÙÈÓÅÍÉÎÁÒÏ× ðïíé�ÏÍ 454, 2016 Ç.ì. ÷. òÏÚÏ×ÓËÉÊ÷åòïñ�îïó�é íáìùè õëìïîåîéê óõííùîåúá÷éóéíùè ðïìïöé�åìøîùè óìõþáêîùè÷åìéþéî, ïâýåå òáóðòåäåìåîéå ëï�ïòùèõâù÷áå� ÷ îõìå îå âùó�òåå ó�åðåîé1. ÷×ÅÄÅÎÉÅ É ÒÅÚÕÌØÔÁÔÙ. ðÕÓÔØ X ÏÂÏÚÎÁÞÁÅÔ ÎÅËÏÔÏÒÕÀ �ÏÌÏ-ÖÉÔÅÌØÎÕÀ ÓÌÕÞÁÊÎÕÀ ×ÅÌÉÞÉÎÕ Ó ÆÕÎË�ÉÅÊ ÒÁÓ�ÒÅÄÅÌÅÎÉÑ V (x), Á
{Xi}i>1 Ñ×ÌÑÀÔÓÑ ÅÅ ÎÅÚÁ×ÉÓÉÍÙÍÉ ËÏ�ÉÑÍÉ.ãÅÌØÀ ÎÁÓÔÏÑÝÅÊ ÒÁÂÏÔÙ, × �ÅÒ×ÕÀ ÏÞÅÒÅÄØ, Ñ×ÌÑÅÔÓÑ ÏÂÏÂÝÅÎÉÅÎÅËÏÔÏÒÙÈ ÒÅÚÕÌØÔÁÔÏ× ÉÚ [1℄, ÇÄÅ ÉÚÕÞÁÌÉÓØ ×ÅÒÏÑÔÎÏÓÔÉ ÍÁÌÙÈ ÕËÌÏ-ÎÅÎÉÊ ÓÕÍÍÙ X1+· · ·+Xn �ÒÉ n → ∞ É ÂÙÌ ÉÓÓÌÅÄÏ×ÁÎ ÓÌÕÞÁÊ ÍÅÄÌÅÎ-ÎÏ ÍÅÎÑÀÝÅÊÓÑ × ÎÕÌÅ ÆÕÎË�ÉÉ V (x), ÏÔÓÕÔÓÔ×ÕÀÝÉÊ × ÌÉÔÅÒÁÔÕÒÅ.�ÏÞÎÅÅ, × [1℄ �ÒÅÄ�ÏÌÁÇÁÌÏÓØ, ÞÔÏ�(y) = 1y y∫0 u dV (u) ∼ l(y); y → +0; (1:1)ÇÄÅ ÆÕÎË�ÉÑ l(y) ÍÅÄÌÅÎÎÏ ÍÅÎÑÅÔÓÑ × ÎÕÌÅ, ÏÔËÕÄÁ ÓÌÅÄÕÅÔ, ÞÔÏl(+0) = 0 É V (y) ∼ l̃(y) = y∫0 l(u)=u du; y → +0; �ÒÉÞÅÍ ÆÕÎË�ÉÑl̃(y) ÔÁËÖÅ ÍÅÄÌÅÎÎÏ ÍÅÎÑÅÔÓÑ × ÎÕÌÅ.÷ ÎÁÛÉÈ ÉÓÓÌÅÄÏ×ÁÎÉÑÈ �ÒÅÄ�ÏÌÏÖÅÎÉÅ (1.1) ÂÕÄÅÔ ÚÁÍÅÎÅÎÏ ÎÉÖÅ-ÓÌÅÄÕÀÝÉÍ ÓÕÝÅÓÔ×ÅÎÎÏ ÂÏÌÅÅ ÓÌÁÂÙÍ ÕÓÌÏ×ÉÅÍ (R), ××ÅÄÅÎÎÙÍ × [2℄:ÓÕÝÅÓÔ×ÕÀÔ �ÏÓÔÏÑÎÎÙÅ b ∈ (0; 1); 1 > b; 2 > 1 É " > 0, ÔÁËÉÅÞÔÏ �ÒÉ ËÁÖÄÏÍ r 6 "1 �(b r) 6 �(r) 6 2 �(b r): (1:2)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: ÍÁÌÙÅ ÕËÌÏÎÅÎÉÑ, ÓÕÍÍÁ ÎÅÚÁ×ÉÓÉÍÙÈ �ÏÌÏÖÉÔÅÌØÎÙÈ ÓÌÕ-ÞÁÊÎÙÈ ×ÅÌÉÞÉÎ, ÍÅÄÌÅÎÎÏ ÍÅÎÑÀÝÉÅÓÑ ÆÕÎË�ÉÉ, �ÒÁ×ÉÌØÎÏ ÍÅÎÑÀÝÉÅÓÑ ÆÕÎË�ÉÉ.òÁÂÏÔÁ �ÏÄÄÅÒÖÁÎÁ ÇÒÁÎÔÏÍ òææé 16-01-00367.254



÷åòïñ�îïó�é íáìùè õëìïîåîéê 255�ÁÍ ÖÅ �ÏËÁÚÁÎÏ, ÞÔÏ (R) �ÒÅÄ�ÏÞÔÉÔÅÌØÎÅÅ ÉÚ×ÅÓÔÎÏÇÏ ÕÓÌÏ×ÉÑ(L) ÉÚ ÒÁÂÏÔÙ [3℄, Á ÉÍÅÎÎÏ (L) ⇐⇒ (R)∣∣∣ 1>1 É, ÄÏ�ÏÌÎÉÔÅÌØÎÏ, �Ï-Ú×ÏÌÑÅÔ V (r) ÕÂÙ×ÁÔØ × ÎÕÌÅ ÍÅÄÌÅÎÎÅÅ ÌÀÂÏÊ ÓÔÅ�ÅÎÉ r, × ÞÁÓÔÎÏÓÔÉ,ÕÄÏ×ÌÅÔ×ÏÒÑÔØ (1.1).ðÒÉ×ÅÄÅÍ ÒÅÚÕÌØÔÁÔÙ. îÁÍ �ÏÎÁÄÏÂÑÔÓÑ ÄÏ�ÏÌÎÉÔÅÌØÎÙÅ ÏÂÏÚÎÁÞÅ-ÎÉÑ. ðÕÓÔØ {�j} { ÎÅËÏÔÏÒÙÅ �ÏÌÏÖÉÔÅÌØÎÙÅ ÞÉÓÌÁ. ïÂÏÚÎÁÞÉÍ Sn =n∑j=1�j Xj , n > 1; L(h) = Ee−hX , h > 0; É�n() = n∏j=1L( �j); mn() = − (ln�n())′ ; �2n() = (ln�n())′′ ;�̃(y) = y∫0 �(u) du=u; �(y) = �(y)=�̃(y); y > 0: (1:3)�ÅÏÒÅÍÁ 1. åÓÌÉ ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ (R), ÔÏ �ÒÉ ×ÓÅÈ �ÏÌÏÖÉÔÅÌØ-ÎÙÈ r; s; Æ É  > Æ/ min16j6n �jP(r − s < Sn 6 r) = e−Qn() 1− e− s�√2�
×

(e−�2=2 + � (�−1 + ( ln (1 + �)�2 )1=�(1 + (s)−1))):úÄÅÓØQn() = − ln�n()− r; � = (r−mn())=�n(); � =  �n(); (1:4)� = ln 2=| ln b| (ÓÍ. (1:2)), Á |�| ÏÇÒÁÎÉÞÅÎÏ ÎÅËÏÔÏÒÏÊ �ÏÓÔÏÑÎÎÏÊ,ÚÁ×ÉÓÑÝÅÊ ÌÉÛØ ÏÔ V É Æ.�ÅÏÒÅÍÁ 1 Ñ×ÌÑÅÔÓÑ ÏÂÏÂÝÅÎÉÅÍ ÏÄÎÏÇÏ ÒÅÚÕÌØÔÁÔÁ ÉÚ [4, ÚÁÍÅÞÁ-ÎÉÅ 2℄ (ÕÓÌÏ×ÉÅ (L) ÚÁÍÅÎÑÅÔÓÑ ÕÓÌÏ×ÉÅÍ (R)).ðÒÉ ÆÏÒÍÕÌÉÒÏ×ËÅ �ÏÓÌÅÄÕÀÝÉÈ ÒÅÚÕÌØÔÁÔÏ× ÎÁÓÔÏÑÝÅÇÏ �ÁÒÁÇÒÁ-ÆÁ ÂÕÄÅÍ �ÒÅÄ�ÏÌÁÇÁÔØ, ÞÔÏ ÕÓÌÏ×ÉÅ (R) ×Ù�ÏÌÎÅÎÏ, Á ×ÅÓÁ {�j} �ÒÉÎÅËÏÔÏÒÏÍ Æ > 0 ÕÄÏ×ÌÅÔ×ÏÒÑÀÔ ÕÓÌÏ×ÉÀÆ 6 �j 6 1=Æ; j > 1; (1:5)



256 ì. ÷. òïúï÷óëéêÔ.Å. ÒÁ×ÎÏÍÅÒÎÏ ÏÔÄÅÌÅÎÙ ÏÔ ÎÕÌÑ É ÂÅÓËÏÎÅÞÎÏÓÔÉ (ÎÁ�ÒÉÍÅÒ, Ñ×ÌÑ-ÀÔÓÑ ÅÄÉÎÉ�ÁÍÉ).óÌÅÄÓÔ×ÉÅ 1. ðÕÓÔØ " { �ÒÏÉÚ×ÏÌØÎÁÑ �ÏÌÏÖÉÔÅÌØÎÁÑ �ÏÓÔÏÑÎÎÁÑ.�ÏÇÄÁ ÒÁ×ÎÏÍÅÒÎÏ �Ï  > ", r > 0 É s > 0P(r − s < Sn 6 r) = e−Qn() 1− e− s�√2�
×

(e−�2=2 + O (1=√�+ (| ln �|=�)1=�(1 + (s)−1))) ; n → ∞:úÄÅÓØ ÉÓ�ÏÌØÚÏ×ÁÎÙ ÏÂÏÚÎÁÞÅÎÉÑ ÔÅÏÒÅÍÙ 1, Á � = n�(1=) (ÓÍ. (1:3)).ðÏÓËÏÌØËÕ �ÒÉ ÕÓÌÏ×ÉÉ (L) ×ÅÌÉÞÉÎÁ � ÉÍÅÅÔ �ÏÒÑÄÏË n ÒÁ×ÎÏÍÅÒÎÏ�Ï  > " (ÓÍ. [3℄ ÉÌÉ [4, (4.4.b)℄), ÓÌÅÄÓÔ×ÉÅ 1 Ñ×ÌÑÅÔÓÑ ÏÂÏÂÝÅÎÉÅÍÏÓÎÏ×ÎÏÇÏ ÒÅÚÕÌØÔÁÔÁ ÒÁÂÏÔÙ [5℄. éÚ ÎÅÇÏ ÔÁËÖÅ ×ÙÔÅËÁÅÔ ÔÅÏÒÅÍÁ2(1) ÉÚ [1℄.ðÏÎÑÔÎÏ, ÞÔÏ ÓÌÅÄÓÔ×ÉÅ 1 �ÒÅÄÓÔÁ×ÌÑÅÔ ÏÓÎÏ×ÎÏÊ ÉÎÔÅÒÅÓ ÔÏÇÄÁ, ËÏ-ÇÄÁ �ÁÒÁÍÅÔÒ  ×ÙÂÉÒÁÅÔÓÑ ÔÁËÉÍ ÏÂÒÁÚÏÍ, ÞÔÏÂÙ � ×ÍÅÓÔÅ Ó n ÓÔÒÅ-ÍÉÌÏÓØ Ë ÂÅÓËÏÎÅÞÎÏÓÔÉ, Á � { Ë ÎÕÌÀ. ÷ ÞÁÓÔÎÏÓÔÉ, ÉÚ ÎÅÇÏ ×ÙÔÅËÁÅÔÓÌÅÄÕÀÝÅÅ ÕÔ×ÅÒÖÄÅÎÉÅ.óÌÅÄÓÔ×ÉÅ 2. åÓÌÉ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØ n 6 ∞ ÓÔÒÅÍÉÔÓÑ Ë ÂÅÓ-ËÏÎÅÞÎÏÓÔÉ ÔÁË, ÞÔÏ n inf16<n �(1=) → ∞; (1:6)ÔÏ ÓÏÏÔÎÏÛÅÎÉÅP(Sn < r) = �n() e r�√2� (1 + o (1)); n → ∞; (1:7)×Ù�ÏÌÎÑÅÔÓÑ ÒÁ×ÎÏÍÅÒÎÏ �Ï r ∈ (n�(1=n)=n; � n �n), ÇÄÅ �ÏÓÔÏ-ÑÎÎÁÑ � < EX, �n = (�1 + · · · + �n)=n, Á ×ÅÌÉÞÉÎÁ  ÕÄÏ×ÌÅÔ×ÏÒÑÅÔÕÒÁ×ÎÅÎÉÀ mn() = r: (1:8)ïÔÍÅÔÉÍ, ÞÔÏ × ÓÌÕÞÁÅ ×Ù�ÏÌÎÅÎÉÑ ÕÓÌÏ×ÉÑ (L) ÓÏÏÔÎÏÛÅÎÉÅ (1.6)ÉÍÅÅÔ ÍÅÓÔÏ �ÒÉ n = ∞ É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, (1.7) Ó�ÒÁ×ÅÄÌÉ×Ï ÄÌÑ ×ÓÅÈ0 < r 6 �n�n. åÓÌÉ ÖÅ (L) ÎÁÒÕÛÁÅÔÓÑ (ÓËÁÖÅÍ, ×Ù�ÏÌÎÅÎÏ ÕÓÌÏ×ÉÅ(1.1) É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, �(+0) = 0), ÔÏ ÕÓÌÏ×ÉÅ (1.6) ÓÔÁÎÏ×ÉÔÓÑ ÎÅÔÒÉ-×ÉÁÌØÎÙÍ É ÁÓÉÍ�ÔÏÔÉËÁ (1.7) �ÒÉ ÄÏÓÔÁÔÏÞÎÏ ÍÁÌÙÈ r ÕÖÅ ÎÅ ÒÁÂÏ-ÔÁÅÔ. ÷ �ÏÄÔ×ÅÒÖÄÅÎÉÅ ÓËÁÚÁÎÎÏÇÏ, �ÒÉ×ÅÄÅÍ ÎÅËÏÔÏÒÙÅ ÒÅÚÕÌØÔÁÔÙ.



÷åòïñ�îïó�é íáìùè õëìïîåîéê 257�ÅÏÒÅÍÁ 2. ðÕÓÔØ  > 1 > r > 0. �ÏÇÄÁP(Sn < r) = �n() (1 + � (r + �=(r)1−")); |�| 6 A; (1:9)ÇÄÅ " ∈ (0; 1) É A { ÎÅËÏÔÏÒÙÅ �ÏÓÔÏÑÎÎÙÅ, ÎÅ ÚÁ×ÉÓÑÝÉÅ ÏÔ n;  É r.�ÅÏÒÅÍÁ 2 ÏÂÏÂÝÁÅÔ É ÕÔÏÞÎÑÅÔ ÔÅÏÒÅÍÕ 2(3) ÉÚ [1℄.úÁÍÅÔÉÍ, ÞÔÏ ÒÁ×ÅÎÓÔ×Ï (1.9) ÓÔÁÎÏ×ÉÔÓÑ ÎÅÔÒÉ×ÉÁÌØÎÙÍ ÌÉÛØ ÔÏ-ÇÄÁ, ËÏÇÄÁ �(= n�(1=)) → 0.óÌÅÄÓÔ×ÉÅ 3. åÓÌÉ �(+0) = 0 (ÓÍ. (1:3)), ÔÏP(Sn < r) = �n() (1 + o (1)); n → ∞; (1:10)ÒÁ×ÎÏÍÅÒÎÏ �Ï r → +0, ÔÁËÉÍ ÞÔÏ � (ÉÌÉ r ) → 0 �ÒÉ n → ∞, ÇÄÅ ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÒÁ×ÎÅÎÉÀ (1:8) ÉÌÉ, ÂÏÌÅÅ ÏÂÝÉÍ ÏÂÒÁÚÏÍ, � ≍ r.úÁÍÅÔÉÍ, ÞÔÏ × ÕÓÌÏ×ÉÑÈ ÓÌÅÄÓÔ×ÉÑ 3 ÚÎÁÍÅÎÁÔÅÌØ × �ÒÁ×ÏÊ ÞÁ-ÓÔÉ (1.6) ÓÔÒÅÍÉÔÓÑ Ë ÂÅÓËÏÎÅÞÎÏÓÔÉ (ÓÍ. (2.4)), Ô.Å. �ÒÉ � → ∞ É� → 0 ×ÅÒÏÑÔÎÏÓÔØP(Sn < r) ÉÍÅÅÔ ÒÁÚÌÉÞÎÙÅ ÁÓÉÍ�ÔÏÔÉÞÅÓËÉÅ �ÒÅÄ-ÓÔÁ×ÌÅÎÉÑ.÷ ÚÁËÌÀÞÅÎÉÅ, �ÒÉ×ÅÄÅÍ ÅÝÅ ÏÄÉÎ Ó�ÒÁ×ÅÄÌÉ×ÙÊ �ÒÉ ÕÓÌÏ×ÉÉ (R)(É (3.5)) ÒÅÚÕÌØÔÁÔ, ËÏÔÏÒÙÊ ÍÏÖÅÔ ÂÙÔØ �ÏÌÅÚÎÙÍ × ÔÏÍ ÓÌÕÞÁÅ, ËÏÇÄÁÕÓÌÏ×ÉÅ � → 0=∞ ÎÁÒÕÛÁÅÔÓÑ.�ÅÏÒÅÍÁ 3. ðÕÓÔØ r ∈ (0; � n �n), ÇÄÅ �ÏÓÔÏÑÎÎÁÑ � < EX. �ÏÇÄÁ
− lnP(Sn < r) = Qn() + 0:5 ln (1 +  r) + �; |�| 6 A; (1:11)ÇÄÅ  ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÒÁ×ÎÅÎÉÀ (1:8), Qn() É �n Ï�ÒÅÄÅÌÅÎÙ × (1:4)É ÓÌÅÄÓÔ×ÉÉ 2, ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ, Á ×ÅÌÉÞÉÎÁ A ÎÅ ÚÁ×ÉÓÉÔ ÏÔ n É r.ïÔÍÅÔÉÍ (ÓÍ. (1.3)), ÞÔÏ0 <  < Qn(u)n | ln �̃(1=u)| < 1= < ∞; u > u0 > 0; (1:12)�ÒÉÞÅÍ  ÎÅ ÚÁ×ÉÓÉÔ ÏÔ n É u.óÌÅÄÓÔ×ÉÅ 4. ðÕÓÔØ �ÏÓÔÏÑÎÎÁÑ � < EX. �ÏÇÄÁP(Sn < r) ≍ e−Qn(u)√1 + u r ; n → ∞; (1:13)



258 ì. ÷. òïúï÷óëéêÒÁ×ÎÏÍÅÒÎÏ �Ï r ∈ (0; � Æ n) (ÓÍ. (1:5)), ÇÄÅ �ÒÏÉÚ×ÏÌØÎÏÅ �ÏÌÏÖÉ-ÔÅÌØÎÏÅ u = un(r) ÕÄÏ×ÌÅÔ×ÏÒÑÅÔ ÕÓÌÏ×ÉÑÍmn(u) ≍ r; u (mn(u)− r)√u r = O (1); n → ∞: (1:14)úÁÍÅÔÉÍ, ÞÔÏ ÅÓÌÉ u r ÄÏÓÔÁÔÏÞÎÏ ×ÅÌÉËÏ, �ÅÒ×ÏÅ ÕÓÌÏ×ÉÅ × (1.14)Ñ×ÌÑÅÔÓÑ ÓÌÅÄÓÔ×ÉÅÍ ×ÔÏÒÏÇÏ.2. äÏËÁÚÁÔÅÌØÓÔ×Á. �ÅÏÒÅÍÁ 1 �ÒÏ×ÅÒÑÅÔÓÑ ÔÁË ÖÅ, ËÁË ÔÅÏÒÅÍÁ 2ÉÚ [2℄ (Ó ÚÁÍÅÔÎÙÍÉ Õ�ÒÏÝÅÎÉÑÍÉ). ðÒÉ ÜÔÏÍ ÚÁÄÅÊÓÔ×Ï×ÁÎÁ ÆÏÒÍÕ-ÌÁ (4.15) ÉÚ [5℄.äÏËÁÖÅÍ ÔÅÏÒÅÍÕ 2. ðÏÌÏÖÉÍL(h) = Ee−hX ; m(h) = −
( lnL(h))′; �2(h) = ( lnL(h))′′; h > 0:éÍÅÅÍ �ÒÉ h; u > 0,lnL(u)− lnL(h) = −

u∫h m(t) dt; ln m(u)m(h) = −
u∫h �2(t)m(t) dt: (3:1)éÚ [2, ÌÅÍÍÁ 2℄ ÓÌÅÄÕÅÔ, ÞÔÏ × ÓÌÕÞÁÅ ×Ù�ÏÌÎÅÎÉÑ ÕÓÌÏ×ÉÑ (R), �ÒÉ ×ÓÅÈh > h0 > 0, ÇÄÅ h0 �ÒÏÉÚ×ÏÌØÎÏÅ ÆÉËÓÉÒÏ×ÁÎÎÏÅ ÞÉÓÌÏ,1 �(1=h) 6 hm(h); h2 �2(h) 6 2 �(1=h); (3:2)ÇÄÅ ×ÅÌÉÞÉÎÙ 1; 2 > 0 ÎÅ ÚÁ×ÉÓÑÔ ÏÔ h.ïÔÓÀÄÁ É ÉÚ (3.1) �ÏÌÕÞÉÍ �ÒÉ  = 1=2 É u; h > h0,m(u)m(h) = (uh)

−� ;  6 � = �(u; h; V ) 6 1=: (3:3)óÏÇÌÁÓÎÏ [ 6, ÔÅÏÒÅÍÁ 2 É (1.8) ℄, �ÒÉ r; ; u > 0�n() e r > P(Sn < r) > �n(u) (1−mn(u)=r): (3:4)ðÕÓÔØ K > 1 { ÎÅËÏÔÏÒÙÊ �ÁÒÁÍÅÔÒ, ËÏÔÏÒÙÊ ÂÕÄÅÔ ×ÙÂÒÁÎ �ÏÚÖÅ, Éu = K . éÍÅÅÍ, Ó ÕÞÅÔÏÍ (3.1) É ÔÏÇÏ, ÞÔÏ ÆÕÎË�ÉÑ m(h) ÕÂÙ×ÁÅÔ,ln �n(u)�n() = n∑j=1(lnL(�ju)− lnL(�j)) > −
n∑j=1 �j(u− )m(�j):



÷åòïñ�îïó�é íáìùè õëìïîåîéê 259÷ÏÓ�ÏÌØÚÏ×Á×ÛÉÓØ (3.1){(3.3) É (1.5), × �ÒÅÄ�ÏÌÏÖÅÎÉÉ Æ > h0 �ÏÌÕ-ÞÉÍ �j(u− )m(�j) < um(Æ)Æm() m()
6

KÆ (1Æ)1= m()
6 2K Æ−(1+1=) �(1=);É, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, �ÒÉ � = n�(1=)�n(u) > �n() e−Ak �; A = 2 Æ−(1+1=): (3:5)áÎÁÌÏÇÉÞÎÏ,mn(u) = n∑j=1 �j m(�ju) 6 2 �Æ m(Æ)m() 6 Ak− �=: (3:6)éÚ (3.4){(3.6) ÓÌÅÄÕÅÔ, ÞÔÏ ÅÓÌÉ Æ > h0, ÔÏ�n() e r > P(Sn < r)

> �n() e−Ak � (1−Ak− �=( r))
> �n() (1−A (k �+ k− �=( r)): (3.7)ï�ÅÎËÁ (1.9) Ñ×ÌÑÅÔÓÑ ÓÌÅÄÓÔ×ÉÅÍ (3.7) �ÒÉ h0 = Æ; k = ( r)−1=(1+) É" = =(1 + ). �ÅÏÒÅÍÁ 2 ÄÏËÁÚÁÎÁ.äÏËÁÚÁÔÅÌØÓÔ×Ï ÔÅÏÒÅÍÙ 3 É �ÒÏ×ÅÒËÁ ÓÌÅÄÓÔ×ÉÑ 4 ÏÓÕÝÅÓÔ×ÌÑÀÔÓÑ×�ÏÌÎÅ ÁÎÁÌÏÇÉÞÎÏ ÔÅÏÒÅÍÅ 3 É ÚÁÍÅÞÁÎÉÀ 3 ÉÚ [7℄ (ÓÍ. ÔÁËÖÅ [8℄).ìÉÔÅÒÁÔÕÒÁ1. ì. ÷. òÏÚÏ×ÓËÉÊ, ÷ÅÒÏÑÔÎÏÓÔÉ ÍÁÌÙÈ ÕËÌÏÎÅÎÉÊ ÓÕÍÍ ÎÅÚÁ×ÉÓÉÍÙÈ �ÏÌÏÖÉ-ÔÅÌØÎÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ  ÍÅÄÌÅÎÎÏ ÍÅÎÑÀÝÉÍÓÑ × ÎÕÌÅ ÒÁÓ�ÒÅÄÅÌÅÎÉÅÍ.| úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 412 (2013), 237{251.2. ì. ÷. òÏÚÏ×ÓËÉÊ, íÁÌÙÅ ÕËÌÏÎÅÎÉÑ ×Ú×ÅÛÅÎÎÏÊ ÓÕÍÍÙ ÎÅÚÁ×ÉÓÉÍÙÈ �ÏÌÏÖÉ-ÔÅÌØÎÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ Ó ÏÂÝÉÍ ÒÁÓ�ÒÅÄÅÌÅÎÉÅÍ, ÕÂÙ×ÁÀÝÅÍ × ÎÕÌÅ ÎÅÂÙÓÔÒÅÅ ÓÔÅ�ÅÎÉ. | �ÅÏÒÉÑ ×ÅÒÏÑÔÎ. É ÅÅ �ÒÉÍÅÎ. 60, No. 1 (2015), 178{186.3. M. A. Lifshits,On the lower tail probabilities of some random series. | Ann. Probab.25 (1997), 424{442.4. ì. ÷. òÏÚÏ×ÓËÉÊ, ï ×ÅÒÏÑÔÎÏÓÔÑÈ ÍÁÌÙÈ ÕËÌÏÎÅÎÉÊ ÓÕÍÍ ÎÅÚÁ×ÉÓÉÍÙÈ �ÏÌÏÖÉ-ÔÅÌØÎÙÈ ÓÌÕÞÁÊÎÙÈ ×ÅÌÉÞÉÎ. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 341 (2007), 151{167.5. ì. ÷. òÏÚÏ×ÓËÉÊ, ÷ÅÒÏÑÔÎÏÓÔÉ ÍÁÌÙÈ ÕËÌÏÎÅÎÉÊ ÄÌÑ ÏÄÎÏÇÏ ËÌÁÓÓÁ ÒÁÓ�ÒÅÄÅÌÅ-ÎÉÊ ÓÏ ÓÔÅ�ÅÎÎÙÍ ÕÂÙ×ÁÎÉÅÍ × ÎÕÌÅ. | úÁ�. ÎÁÕÞÎ. ÓÅÍÉÎ. ðïíé 328 (2005),182{190.
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