
4 - M H C O J K  X  TaCOAH(j)HH MHKAOPHHHF H H T e r p a .71 (J)y HKIJ.MHCH 

(T3KCHMOT (})yHKUHHCH) F (x)  S e p H J i r a H .  Y = — - - X +  2  TaCOAH(})HH

MHKAOpHHHP T3KCHMOT (f)yHKUHHCH G (ij) HH TOFIHHr.

E m h l u .  TaKCHMOT (})yHKUHHCHHHHr Ta-bpH(J)Hra Kypa: G (y)  =  

P { Y c y ) .  BnpoK, y  =  ^ x  +  2 — KaMaioB4H cjjyHKUMH,' iuyHHur 

S ^ a a n ^ ^  TeHrcH3jiHK A > x  TeHrcn3jiHK 6a>KapHJiraHJiarHHa ypHHjiw 

ZleMaK,

G ( y ) = P ( Y < y ) = P { X > x )

X < i x  Ba X > x  KapaMa-KapuiH x,OAHcaJiap, myHHur yn y n

. P ( X c x ) +  P { X > x )  =  1 Ba P ( X > x )  =  1 — P ( X < : x ) = \ — F{ x )  

LUyHAafl kh.jih6 , G (y)  =  1 — F ( x ) .  

y =  —x  +  2 TeH rjraM a/iaH  x  hh  T o n a m h 3 : 

* = - | ( 2 - y ) .  

y3H^i-KecHJi KyHH^arHra ara  6 y;iaMH3 . 

G ( y ) = \ - F \ ^ ( 2 - y ) }  

5 - m h c o j i .  X  TacoflH(j)HH MHKflop (0; n )  opajiHKAa f ( x )  = - ^ - s i n  x

3hhj]hk <J)yHKUHH SiiJiaH 6epHJiraH; 6 y  opaJiHKAaH TaiHKapnAa 
f ( x ) =  0. Y  =  X 2 HMHT 3H4J7HK (jjyHKUHHCH g  (y)  HH Ba M  ( Y)  MaTeMaTHK 
KyTHJIH LUHH TOnHHF.

E h h u i . y  =  x 2 =  <.p( x)  (JiyHKHHH (0, n)  o p a j i HK A a KaTt>HH y c y bmh 
SyjiraHH v h v h :

g ( y )  = / [ ^ (£/)]• I¥ ( y )  I-

t y ( y ) =  \ j y  y  =  x 2 4>yHKun5jra TCCKapH (JjyHKUHe,

2 \ l u ’ 2 ^Jy’

S ( y )  =  4-sin ■ -
sin ^Jy 

2 V #  4 -yjy

y ~ x ‘ Ba 0 < x < j t  dyjiraHH y^yH 0 < i y < Z n 2, AeMaK, Y  h h ii t  MyMKHH 
SyjiraH KHHMaTJiapH (0; ji2) opaJiHKAa >KofljiaiuraH.
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M ( Y ) = ^ y - g ( y ) d y  =  ^ y -  ' " d y  =
0 0

y = t >  y  =  0 , t  =  0  

d y  =  ‘2 t d t  y  =  n 2, t =  n

a n
=  ^ 2- si™--2 t d t =  y  ^ / 2s i n / d /  =  ( n 2— 4 ) .

0 0

6 - M H C O J i . ^ B a  Y  doF.iH K M ac AHCKpeT Taco/iH(}>HH MHKflop^iap v m 6 y  
raKCHMOT K,oHVHJiapH opKaJTH SepH JiraH :

X 1 3 Y 2 4

p 0,3 0,7 P 0,6 0,4

Z  =  X + K  Ta C OAH( j ) HH M H K A O p H H H T  T a K C H M O T  K O H y H H H H T O n H H r .
E 4  H Hi . Z HHHT MyMKHH SyjiraH KHHMaTJiapHHH TOnaMH3:

z i  =  1 + 2  =  3; 2 2 = 1 + 4  =  5; 2 3  =  3 +  2 =  5; 24 =  3 +  4 =  7. 

B y MyMKHH 6yjiraH KHHMaTJiapHHHr 9X,THMO.JlJIHK.IiapHHH TOnaMH3.
X  Ba Y  apryMeHTJiap SoFjiHKMac (sp k jth )  fiwiraHH vhvh  

X = \  Ba Y =  2 xoAHcaJiap x,aM SoFjiHKMac. UJyHHHr yMyH 
P ( Z  =  3 )  = P ( X =  1) ■ P ( Y =  2)  = 0 , 3 - 0 , 6  =  0 ,1 8 .  X y j x m  uiyHAaft:

P ( Z  =  5)  = P ( X =  1) • ( Y  =  4 )  = 0 , 3 - 0 , 4  =  0 ,12 ,  
P ( Z  =  5 )  =  P ( X  =  3 )  - ( K = 2 )  = 0 , 7 - 0 , 6  =  0 ,42 ,  
P ( Z  =  7)  = P ( X  =  3 )  • ( Y = 4)  = 0 , 7 - 0 , 4  =  0 ,28 .

Z =  22 =  5 Ba Z =  zs =  5 OnprajiHKAa oyjiMaraH xoAHca.aap, yjiap-  
HHHF 3X,THM0JlJlHKJiapH KyLUHJiaAH, H"bHH

0 , 1 2 + 0 , 4 2 = 0 , 5 4 .
LUyHAaft k.hjih6, H3JiaHaeTraH TaKCHMOT KOHyHH KyHHAarH KypH- 

HHH J A a  S y j i a A H :

Z 3 5 .7

P 0,18 0,54 0,28

7- M H C O J I .  X  Ba Y  SoFJIHKMaC TaCOAH(j)HH MHKAOpjrap 3H4J1HK 
(jjyHKUHHJiapH SnJiaH fiepHJiraH:

/ |  ( x )  = e ~ x ( 0 < x <  OO ) ,

f ‘A y )  = Y e ~ y/2 ( 0 < y <  o o ) .
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Z — X - { - Y  .TaCOAHtjjHH MHiyiopHHHr 3HMJIHK (J)yHKU,HHCHHH TOriHHT.
E m h h i  . A p ry M eH T J ia p H H H r MyMKHH 6y j i r a H  KHHMaTJiapH m&h(J}hh 

3 M ac .  K,yftHAarH (})opM yjiaAaH cf)oft,najiaHaMH3:

g ( z ) =  \ f i ( x ) • f 2( z  —  x ) d x  =
0

2 z ?. x
=  ~x [ y e ~ ( M | / 2 ] ( i x = = y  \ e ~ x-e  2 d x  =

o o
i 2 _ £ _ L. 2 i

=  - ^ \ e ~ x' e * - e 2d x  =  - ^e  2 2d x  =
0 0

=  - K f - 2  V M - i h
0

=  _ e * / 2 . e -* /2  |*  =  _ e - ‘/2 (e - * / 2 _  ! )  = e - * / 2( !  _ e -* /2 ).

i J e M a K ,  ( 0 ; o o ) o p a j iH K iia :

^ ( 2 ) = e ~ z/2[ l — e _z/2],

6y  opaJiHKA aH T a u i K a p H f l a :  g ( z ) = 0 .

7- d a p c x o n a  T o n i u u p u F u .

1. X  Taco,n,H4>HH MHKjiop y w 6y  TaKCHMOT KOHyHH SHJiaH g e p H J i r a H :

X -2 -1 0 1 2

p 0,1 0,2 0,3 0,3 0,1

Y TaCOAHC()HH M H K A O p H H H r  T a K C H M O T  K O H y H H  HH T O H H H r :
a )  Y  =  X 2 +  1; 6 )  Y = 2 x .  
M ( X ) ,  D ( X ) ,  a ( X ) ,  M ( Y ) ,  D ( Y ) ,  a ( Y )  J i a p H H  x , H C o 6 j i a H r .

>K: M ( X )  = = 0 ,1 ; D ( X ) =  1,29 ° ( X ) « 1 ,1 C

a )  y 1 2 5

P 0,3 0,5 0,2

6 )  Y 0,25 0,5 1 2 4

P 0,1 0,2 0,3 0,3 0,1

а )  M ( Y )  = 2 , 3 ;  D ( Y ) =  2 ,0 1 ; < r ( y ) «  1 ,42;
б ) M ( Y )  =  1 ,425 ; D ( Y ) x  1 ,13; a ( F ) = l , 0 6 .
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2 .  X  T a c o i i H ( | ) H H  M H K A o p  y u i 6 y  T a K C H M O T  KOHy HH S H J i a n  S e p H ^ r a H :

X -1 0 1 2

P 0,1 0,2 0,5 0,2

y  =  I X | Taco/UK^HH MHKAOpHHHr TaKCHMOT cj)yHKU.HHCH G ((/) HH 
I OIIHHT
>K-

0, a r a p  t / ^ 0 ,

0.2,  a r a p  0 < i / <  1,

^ 0 ,8 ,  a r a p l  < i y ^  2,

1, a r a p  y > 2 .

3. X TacoOTcjDHH MHKAop J-; y )  opaJTHKAa tckhc TaKCHMJiaH-

r a h . K =  cosA _ TaeoAmfwH m h k a o p h h h t  3hhjihk (Jjyhkuhhch g ( y )  hh 
TOnHHT.

>K: (0; 1) opajiHK^a: g ( y ) = ----- = — ; 6y opajiHKAaH TaiuKapH.ua
j t A / i - y 2

g ( y )  = ° -
4. X  TaCOAH(})HH MHKflopHHHT TaKCHMOT (})yHKU.HHCH F (x)  OepHJiraH. 

Y = —  5 ^ + 1  TaCOAHCjjHH MHKaopHHHr TaKCHMOT tjjyHKUHHCH G (y)  HH 
T onHHr .

>K: G(y)  =  l - f [ j ( l - y ) ] -

5. X  TacoAH(})HH m hkaop (0\  o p a ji hK,m  f ( x ) =  c o s x ,  6 y  opaJiHK-

AaH TamKapn^a f ( x ) =  0  SyjiraH 3hmjihk (J)yHKUHHCH 6HJiaH SepHJiraH.
Y =  X 2 (|3yHKUHHHHHr MaTeMaTHK KyTHJIH UIH HH T O n H H T .

>K: M ( Y )  =--=■*-.
4

6. X  Ba Y AHCKpeT TaCOAH(f)HH MHKAOpjiap TaKCHMOT KOHyHJiapn 
SHJiaH SepHJiraH:

X 10 12 16 Y 1 2

P 0,4 0,1 0,5 P 0,2 0,8

Z  =  X - \ - Y  TaCOAH( {)Hf l  M H K A O p H H H T  T a K C H M O T  K O H y H H H H  T O n H H T.

>K:

Z 11 12 13 14 17 18

P 0,08 0,32 0,02 0,08 0,10 0,40
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7. X  B3 Y 6oFJ1HKM3C T3C0AH(|)HH MHKAOpjiap V3./iapHHH HT 3H4J1HK 
(})yHKUHHJiapH fiHJiaH CepHJiraH: ' '

l M ) = \ e ~ x!:i ( 0 < x < o o ) ,

/ , ( / / '  "  ' ' ( 0 < y < o o ) .

Z =  A ' + } / TaCOAH(f)HH MM KJUJpHH HT 3HMJIHK (})) HKUIIHCHHH TOIIHHr.

r 1 _ , , v ,

K : g ( z ) =  2 
0, a r a p  z < 0 .

-  2̂ /5) ,  a r a p  z > 0 ,

8. X Ba Y 6oF.nnK.Mac TacoAH(J)MH mh KAopji a p u n  Hr ^ a p  6npn  
fO; 2 a ]  KecMa.ua t c k h c  TaKCHMJiaHrah. Z  =  X + Y  T3Coah(|)hm MHK
AOP HH Hr TaKCHMOT KOHyHHHH TOfTHHr.

>K: g ( z )  =

0, a r a p  z ^ O ,

0 ,2 5 z, a r a p  0 < z < 2 ,

1 — 0 ,2 5 z ,  a r a p  2 < z ^ 4 ,  

0, a r a p  z > 4.

7- MycraKfUA uiu

1. X  T a c o a h ( J ) h h  m h k a o p  y m 6 y  T a K C H M O T  K O H y HH  6 H j r a n  S e p n a r s H :

X - 2 - 1 0 1 2

p 0,1 0,2 0,3 0,3 0,1

Y —  2 X  1 T3C0AH( } ) HH M H KA Op H H H r  T a K C H M O T  KOHyHHHH TOnHHT.

>K:
Y -5 -3 -1 1 3

P 0,1 0,2 0,3 0,3 0,1

2. X  t 3 C o a h ( } ) h h  m h k a o p  y i u 6 y  T a K C H M O T  K o n y H H  S h j i s h  O e p H J i r a H :

x n JC 3n
4 2 T

P 0,2 0,7 0,1

а )  Y — s i n A "  T a c o A H c J ) H H  m h k a o p h h h t  T a  k c  h  m o t  K O H y  h h  h h  T o n H H r .

б)  M ( X ) ,  D ( X ) ,  o f . 5! ) ,  M ( Y ) ,  D ( Y ) ,  a ( Y)  JiapHH x jicoS jiaH r .
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>K: a )
Y £

2
1

P 0,3 0,7

6 )  M { X )  x  1,49; D ( X ) « 0 , 9 2 ;  a ( X )  « * 0 ,9 6 ,
M ( Y ) =  0 ,89 5 ;  D ( n « 0 , 0 4 ;  o ( Y )  = 0 , 2 .

3 .  X  t 3 C o a h ( J ) h h  M H K A o p  y u i 6 y  T a K C H M O T  KOHYHH 6 H . a a n  S e p H J i r a H :

X — 1 0 1 2

P 0,1 0,2 0,5 0,2

Y =  X 2 — 1 TaCOAH(|)HH MHKAOpHHHT TaKCHMOT (jjy HKU.HHCH G ( y)  HH
roriHnr.

>K: G ( y )  =

0, arap  — I,

0 ,2 ,  a ra p  — 1 0,

0 ,8 ,  a ra p  0 < C y ^  3,

1 a ra p  y > 3 .

4. X  T 3 CO A H ( J ) HH  M H K A O p H H H T  3 HHJ 1H K  cJ ) yHKH, HHCH 6 e p H J I T 3 H.

1 r  (  n n \
- , a r a p x € ( — ^  T )

f ( x )  =
0, a r a p  x

£ -  { JX Jl ^
V 2'  “2 /

Y =  t g X  TaCOAHCjDHH M HKAO pHHHr 3H4J1HK (J )yHKUHHCH g  (y)  HH TO nHHr.

2
> K : g ( y )

n ( \ + y z )
, — oo <  y  <  - f  00 •

5. X  TaCOAH(f)HH M H K A O p H H H T  TaKCHMOT (})yHKU.HHCH F (x)  6epHJiraH 
6yAC3, a )  Y =  4 J  +  6 ;  6 )  Y =  a X  +  b tscoah cIjh h  M H K A o p j i a p H H H r  
TaKCHMOT 4)yHKUMflJiapHHH T o n H H r .

> K :  3 )  G ( y ) = F [ ^ ] - >

6 )  G ^ ) = F [ ^ ] , a > 0 A 3 ;

G( y )  =  l - F [ J t = ± ] , a < 0 n a .

6. X  T3 C0AHCj)HH MHKAOP ^0;  ̂ opa.TH KA3 f ( x ) =  cosx ,  6 y  o p s  JIH K-
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>i: n.laif i .u i iK ap iu ;;  f { x )  =  0  f iy .iran  shw.ihk 4>vhkuhhch o n /u n .  
lt'> 'IKn-Hjjfinj11 jMcriepcHHeiiHii ionnnr. >K: 2 0 —2a*

u ' '  X  l i 'i  1 ' ™ C K P e i  r aco; ] , H( } ) HH M H K j . o p . i a p  v u i 6 v  T a K C t . v i o x  
k o h ) H . i a p n  6 h.'I3 h o e p H . i r a H :

X 4 10 Y 1 7
p 0.7 0,3 P 0,8 0,2

Z - - X -f- Y TcK'f).'JH(j)HH MHKAOpHHHr TaKCHMOl KOUVHUMV' TOf

/h  . 7, 1 5 ! Si 17

P j 0,56 j 0,38 0,06

8 X  Ba Y Taco/iH(f)HH MHKAopjrap 6orjiH KM ac Ba x a p  6 h d h  
[0, 1] KecMa/ta t c k h c  TaKCHMjianraH. Z  =  X + Y  r a c o m ^ m  m h k a o p h h h f
3H4JIHK (})yHKU,HHCHHH TOnHHT.

>K: g ( z )

0, a r a p  z < 0 ,  

z,  a r a p  0 ^ z < - i ,

2  —  z ,  a r a p  1 < z <  2,

0, a r a p  z > 2 .

8 - § .  H kkh yjmoBjiH 6 ofjihk, TacoAHtjjHH MHKAOpjiap. 
K op p eju m n n  momchth 

Ba  KoppejinuHa K03cJ)(})nuneHTH

14.8 .1 .  MyMKHH SyjiraH KHHMSTjiapn (x,  y )  coHJiap >Kycj)TH 6nJiaH 
aHHKJiaHyBHH ( X,  Y)  T3C0AH(})HH MHKAOpjiap CHCTeMaCH UKKU yAHOBAU 
racoducpuu Mut^dop AefinJiaAH.

TauiKHJi sTyBHMJiapn X  Ba Y  AHCKpeT SyjiraH hkkh yjmoBjin  
T3C0AH(|)HH MHKAOp d u C K p e T  AeHHJiaAH- TauiKHJi 3TyBMHJia pn X  Ba
Y y3JiyKCH3 SyjiraH hkkh vjihobjih t3Coahc}>hh mhkaop  y 3 J i yKcm  
AeiiHJiaAH.

H k kh  y j mo B/ i w T 3 c o a h (J)h h  m h k a o p h h h t  MyMKHH f i y j i r a H  KHHMaTJia-  
p n  Ba y v m p n H n r  3X,THMo./iJiHKJiapH o p a c H A a r n  m o c j i h k  h k k h  jvi wobji h 
TaCOAM(j)HH MHKAOpHHHr TUK^CUMOT l\OHyHU AeHHJiaAH.

llVLKU yjm oBjiH  AHCKpeT TaCOAH(})HH MHKAOpHHHI- TaKCHMOT K.OHVHH 
KVHHAarn ycy ju iapH H H r G npn opKaJiH 6epHAnuiM m vm khh:

a )  m v m k h h  S y z r a n  KHHMaTjiap  Ba y j i a p u H u r  moc  sx ,t h m o j i j i h k j i s  pii 
e 3 H J i r a n  >Ka.a,Ba.;i k v p h h h l h h a s .
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,->> a t r i i '  iH,.  , p a . i  c JmtKHWi k y p h h h i n h a  a )
14.8.2." Hkkh yjiMos. ii racoun^HH MHKAop ta k ,c h m o th h h h r  u m e e p u . t  

tpyHKHuttCu a c 6

F( x ,  y ) = P { X < x ,  Y < y )

(byHKUHHra aHTHJiaAH.
H H T e r p a J i  i j i y H K U H H U H H r  a c o c H H  x o c c s J i a p n .

2. M ^ T e ^ p a ^ ^ H K U H H  x a p  KaficH apryMeHTH 6 y m n a  KaMan- 

MaHAHF3H (JjyHKUHHAHp:

a r a p  x 2 > x t 6 y j i c a ,  F ( x 2, y ) ^ F ( x \ ,  y ) , 

a r a p  y i > y \  S y J ic s ,  F ( x ,  y 2) > F ( x ,  y  1) .

3 . F(  —  0 0 , y ) =  0 , F ( —  0 0 , — o o ) = 0 ,

F ( x ,  —  0 0 ) = 0 ,  F ( + o o ,  + o o ) = = l .
4 . y =  +  00 Aa F( x ,  y )  H H T erpsji ^ v h k h h h  X  TamKHJi 9TyBHHHHHr 

HHTerpaJi (})yHKU,HHCHra sfijiaHaAH.

F( x ,  +  00 ) = F \  ( x ) . 

x = _|_oo jxa F( X,  y )  HHTerpaJi (f>yHKUHH Y  TamKHJi axyBMHHHHr 
HHTerpaJi (})yHKU,HflCHra af i j iaH aA n:

F {  +  y ) == F i2 ( y )  •

KyflHAarH (})opMyjia ypHHJiH

P { x , < X < X 2 ,  y \ < Y < y 2 )  =

=  [ F ( x 2, y 2) - F ( x u  y 2) } - [ F ( x 2, y i ) — F ( x u t / i )]■

1 4 .8 .3 . Hkkh VJIHOBJIH V3AyKCH3 T3 C0AH(})HH MHKAOpiIHHr 3UHAUK 
(pyHKUfUHCii Ae6 HHTerpaA (JjyHKUHHAaH oJiHHraH hkkhhmh TapTHfijiH 
a p a .a a u i  x y cy cu f l  x,ocH.T3ra aflTHJiaAn:



3 h4jihk (JjyHKLWHHH SHJiran xtviAa y iu 6 y  <j>opMyjia 6 vh h4a HHTeroa/i 
4) \ hkuhhhh t.ohhuj mymkhh: ■ n«rerp aj i

y x
F ( x , y ) =   ̂  ̂ f ( x , y ) d x d y .

—  oo  -  oo

f i x ,  y )  3H>UHK (|)ynKHHHra s>ra T3coah(})hh nyKTa ( X  Y)  HHHr 
D coKara ryumui 3x,thmo-tjihfh yinfiy renr.iHK opKa.nH anHManajH:

P\ (X,  Y) ^ D ]  =  \ \ f ( x , y ) d x d y  .
D

3 hmjihk ({h 'hkuhh KVHHAarH x o c c a j ia p r a  ?ra-

OO OO

2 - 5 \  f ( x ,  y ) d x d y =  1.
—  o o  —  oo

f l  c o x a r a  f i T  mymkhh SyjiraH 6 a p q a  KHHM3TJiapn hckjih
reiHm.HH 6 y i c a ,  2 - x o c c a  KyHHAarH KypHHHWAa 6 y j i a m :

^  f { x , y ) d x d y =  1.
D

v a n ! 4 '8 '4 ' HKKH y /|L|C?BJ1M ^HCKpeT TaCOAHCf)HH MH KAOpHHHT COHJIH
xapaKTepHCTHKajiapH: 1. CHcreMaHH ts u jk h j i  3Ty b h h X  Ba Y  AHCKDeT

M W ° PJlapH" Hr MarewarHK kythjihujh KyHHA3rn (j,oPM y L -  Jiap oyHH4a aHHMaHa^H:

n m

M ( X ) =  2  2  xf i j ,  
i= i , = i

n  rti

M ( Y )  =  2  2 ^ , .
/ - I  ;=1

Arap X  Ba Y  T3coahc|)hh MHKAopjiap S o f j ih k m s c  Syjica ,  y  ^ojrna 6v
T3COAH(}jHH MHKAopjiapHHHr TaKCHMOT KOHyHJ7aPH A a H M ( J )  Ba M ( Y )  HH
K y H HA s rn  c j )o pM yj ia j i ap  o p K a j i n  tofthui  m y m k h h ;

m
M { X ) =

I

/'= I

Ihnnuwn^ Ba y  TaCQAHCf)Hfi MHKAopjiapHHHr AHcnepcHHjrapn y m 6 y  
cpopMy^iajrapAaH TonnJiaAH: y
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m  n

D( X)  =  2  2  M ( X ) ) 2 ,
/ =

m n
D ( Y )  =  2  2  P ti(yi — M Y )

i= I /= l

2

, / I ,HcnepcHHJiapHH x, HCo6j iauiA3 KVHHAani  4 ) o p My j ] 3 J i 3 p Aa H  x,aM 

i | )oHAaAaHHUJ m v m k h h :

D ( X ) = M ( X 2) - [ M ( X ) 1 2, 

D (  K) = M ( Y 2) - [ A f  ( /) ]* .  

3. /Y, y  AHCKpeT TacoAH(j)HH MHKAopjiapHHHr yp rsH a  KBaApaTHK
4(‘T,naHHlUH

cr(X) =  yJ'D(X) , o { Y ) =  \ JD( Y)

( f )o pMyj i aJ ia p  e p A aM H A a 3 hh k j i s  h s a h .
14 .8 .5 .  H kkh  yj !40BAH y3JiyKCH3 t s c o a h 4>hh  m h k a opHHHr  COHJIH 

x a  p a  K T e p n c T H K a J i a p n : 1. Y3AyKCH3 TacoAH(})HH MHKAo pj i apHHHr  MaTe
MaTHK KyTHJiHHiH y u i 6 y  (})opMyjia SyHHHa x,HCo6j iaHaAH.

-| - oo oo

M ( X ) =   ̂  ̂ x f  (x,  y)  d x d y
-  oo — oo

-(- oo -f- oo

M (  Y ) =  jj  ̂ y f ( x ,  y)  dxdy ,

6y  epA3 f ( x,  y)  — 3 h m j i h k  cjDyHKUHH.
2. CHCTeM3T3 KHpyB4H X  B 3  Y y 3 J i y K C H 3  Ta COAH( j ) HH MH KAOpjI3 p HH  H r  

A H c n e p c H H J i s p H  K y f l H A a r H  (f)opMyjiajiap 6 y H H H a  T o n H J i a A H .

-  oo -j-

D
T iaj ~r ̂

( X ) =  J J M ( X ) ] 2f ( x , y ) dxdy- -
— oo — oo 

+  00 +  oo

=   ̂  ̂ x'2f ( x , y ) d x d y  — [ M ( X ) f ,

-j- oo -|- oo

D ( Y ) =  J \ [ y - M ( Y ) f f ( x , y ) d x d y - -
— oo — oo

+  oo +  oo

=   ̂  ̂ y 2f ( x , y ) d x d y  —  [ M( Y ) ] 2 ,
- oo — oo

6 y  epAa f ( x ,  y)  — 3 h h j i h k  c f j yHKUHH.
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■3. X  Ba Y  TacoAHcftHH m h k a  op ji a p h h h  r ypTaqa KBanDaTWK 
MerjiaHHUjjiapw KyHH,a.arH (}>opMyjiajiapAaH a h h kji a h a a h  :

o ( X )  =  y ' D ( X )  , a ( Y )  =  \ J D( Y ) .

* * , =  2  2  ( x , - M ( X ) )  ( y i- ~ M ( Y ) ) p r
I i

y 3J i y K C H 3 T a C O A H ( | ) HH  M H K , ^ o p J i a p  y 4 y n :

+ oo -f oo

K*«=  S 5 lx - M ( X ) ] [ y - M ( Y ) ] f ( x , y ) d x d y .
--- oo --- oo

r ; r va x a ” t o ™

« ( * • ! - ) =  2  2 W i ,
' /

y 3 J i y K C H 3  T a c o A H ( J ) H H  M H K f l o p j i a p  y ^ i y H  s e a

-j-  oo -j- oo

M ( X ’ Y) =   ̂ (j x y f ( x , y ) d x d y .
— oo — oo

KoppeJTHUHH MOMeHTHHHHF 3COCHH X0CC3CH: a r a p  X  Ba y  —  
6 o f j i H K M a c  ( s pK J i H) S y j i c a ,  K xy =  0.

A e g 1 4 ' 8 ’7 ' ^  B a  F  T a C ° AH4 > HH M H K A O P H H H F  KOP P e A ^ U H  K O a ^ ^ U e H T U

r  =  —
xy (I (A-)ct(K)

coHra aHTHJiaAH.

f  °APr L e y  B U y H ^ ^ H H U H e H T H H H H F  x  o  c c a  j i  a  p  H :
. r a p  a  B a  y  6 o F j i H K M a c  T a c o A H < j ) H H M H K f l o p j i a p  g y j i c a ,  y  x o j i ^ a

x y  \J  •

3 A F a D ^ = ^ ? i T Tr HK ( ™ ° P ) ’ w y S H ^ H e H p F a  | ^ | <  1.
\ rxy\ =  \ A x  +  B,  6 y  ep ^ a  A  B a  B  —  y3rapM ac coHJiap Syjica ,

Y So4™  C j S i c a " ™  't , y m m a r a  3ra (X,  Y) CHCTeMa y.,y„ jr Ba

f ( x , y )  =  / , ( * )  . / z ^ )

S h k C h c h .  eP 4a  M0C f ' {X) HHHr’ h  {y)  -  Y  HHHr 3 ™ K
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1 4 .8 .9 .  HKKHTa 60FJ1HK X Ba y  TaCOAHC})HH MHKAOpjiapHHHF 
/iHonepcHHCH yMyH KyHHAarH cftopMyjia ypHHJin:

D {X +  Y)  =  D  (X) +  D  ( Y) +  2Kxy  
XycycHH xo ji f la ,  a r a p  X  b s  Y r a c o m ^  MHKAopjiap S o f j i h k  

fiy . iM aca .  v x u 'U a  D ( J f  +  y )  = D ( J f ) + D ( K ) .

1 - M H C O J l .  AHCKpeT HKKH yjlMOBJIH (X , K) TBCOAH^HH MHKAOpjiap 
CHCTeMacHHHHr TaKCHMOT KOHVHH 6epH JiraH:

> <
3 10 12

4 0,17 0,13 0,25

5 0,10 0,30 0,05

TaUJKHJl 3TYBMH X BZ Y MHKAOpJiapHHHF T3KCHMOT KOHyHJiapHHH 

TOnFHUHHI X HHHT MyMKHH 6 YJiraH KHHMaTJiapH 3 XTHMOJlJlHKJiapHHH
r o n a - T s  y “y »  W H M - x o H o a p H H  * yc T y H  6 J » » v a ,  ^ 6

4HKaMH3:
P ( X  =  3) = 0 , 1 7  +  0,10 =  0,27 
P ( X =  10) = 0 , 1 3  +  0,30 =  0,43,
P ( X =  12) = 0 , 2 5  +  0,05 =  0,30.

AeMaK,
—  T a u i K H J i  3 T y B M H  X  HHHr TaK
CHMOT K O H y H H.
T e k lij h p h lu . 0 ,27 +  0 ,43  +  
+ 0 , 3 0 = 1 .

Y HHHr MyMKHH 6yjiraH KHHMaTJiapH s x t h m o j i j ih k ^ p h h h  TonaMH3, 
6 YHHHr ynyH sxTHMOJiJiHKJiapHH « c a Tp 6 y f iH q a»  k y i u h 6  4HKaMH3.

P ( y  =  4 ) = 0 , 1 7  +  0,13 +  0,25 =  0,55,
P ( Y  =  5)  = 0 , 1 0  +  0,30 +  0,05 =  0,45 

' _  -------- ^qhYhh KyHHAarHMa SyjiaflH.

T e K i u  h  p h  iu : 
0 , 5 5 + 0 , 4 5 = 1 .

2- MHCOJI. TaCOflH(})HH MHKAOpJiap CHCTeMaCH (X,y )  HHHr TaKCHMOT

X 3 10 12

P 0,27 0,43 0,30

Y 4 5

P 0,55 0,45

1 2 3

1 1/18 1/12 1/36

2 1/9 1/6 1/18

3 1/6 1/4 1/12
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M ( X ) ,  M[ Y ) ,  D( X ) ,  D ( Y ) ,  rxy jiapHH TonHHr.

E h h q . .  ' « W )  =  l ' 1 5  +  2 . {  +  3 . U | . i .  +  ! . i +
12 1 6 

4 1 36 1 18 ~~r J  12 3 ’

J__ L O * IQ  1 i r  1 , 1

+  3 ■ - - 4 -  1 • - - 4 - 2  • - -  4 -  3 • - 1___ 74 ' ' i a r J , o —

« , n  =  I . - iL + 2 . 1 L  +  3 .-3L + l . i  +  2 . i  +  3 . |L  +

/ v v i Ba Y  TaC0/lH<l)Hfi MHKAopjiapHHHr AHCnepCHHCHHH XHCoSjiaiU vhvh  
( , ) MHKAopjiap CHGTeMacHAaH (X, Y)  MHKAopjiap cncTeMacHra  
yTaMH3, 6 y  epAa

X  =  X  — M( X ) ,  ? = Y  — M( Y ) ,
X = X  — — , Y =  Y — -  ]- 

3 ’ 6
>KaABaji Ty3aMH3:

N .  Y

X
—5/6 1/6 7/6

- 4 / 3 1/18 1/12 1/36
- 1 / 3 1/9 1/6 1/18

2/3 1/6 1/4 1/12

(X, Y)  CHCTeMa TaKCHMOTH >KaABajiHAa h ( boHAaj iaHHS K r„ hh  
TonaMH3. J
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K « =  ( - 1 )  ( - ! ) •  i V +  ( ~  D ' i ' i V +

( - 1  >  r  h + ( -  i )  ( “  1  )• ? +  ( -  i )  t  *  +

+  ( _ i ) ' l ' 7 #  +  f ( _ t }  5 + T V  < +

+  f H — K - T & + * + * ) "  r «  - s +
, l I 7 \  i 4 -  1 4 -  -  W - - - 0 — - - o - p - -0  =  0.

+  ~36 108 /  3 \  36 +  24 +  72 )  3 3 3

K xy =  0 Sy j i r aHM y ny H Koppej iHUHH K03(J)4)HUHeHTH x,aM HOJira T eHr

" ^ ^ M H ^ O J l 0  (X,  Y) TaCOAH(|)HH MHKAo pj i ap  CHCTeMBCH KyHHAarH 

h i m j i h k  (JiyHKUHHCH 6HJiaH S e p H J i r a n :

( a  s in  ( x  +  y ) ,  ( x , y)  6 D,  
f ( x ’y ) =  { 0 , ( x , y ) e D .

D :
o

h h ;K y H H A a r H . i a p H H  t o i i h h i :  a )  a K 0 3 c j ) ( j ) n n H e i i T H n ;  6) M ( X ) ,  M ( Y )
b )  a  ( A ' ) ,  a ( Y )  h h ;  r )  r xy h h .

E M h i l l . a )  a  K03(})4>HUHeHTHH

jt/2 Jt/2
a-   ̂  ̂ sin ( x  +  y ) d y  d x =  1

O O

T C H r a a M a A a H  T o n a M H 3 .

a   ̂ \  s i n ( x  +  y ) d y  d x =  —  a   ̂ c o s ( x  +  y )  | () d x  =
o o  0

| =i/2 0 __ 1
—  a   ̂ ( s mx  +  c o s x ) d x  =  a(s in x  — cosx) | q =  2 a ,  a — 2 -

o

D  cox,aAa f (x,y) = + s i n  (x +  y) .

n / 2  j t / 2  'U ', a

6 )  M ( A )  =  -  \  \  *  s i n ( x  +  y)< iy  d x  =  - -  ^ x d x   ̂ sin ( x  +  y)  d y -
2 0 0 0 0

/9 >. n
=  ' t c o s U  +  0 ) I ; ' % * = - {  5 [ c o s ( . v + f ) ^ c o s 4 ' r f x  =

& J nn u
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C'OSX)i/jC =  - 1 (C0S X -j-siilX ) y .

Xya/ui mytna yxmaui:

,n  ( i ' ( A') ~  ,M j x  ) [A i , X ) ]2 =  ~  J J ^ s i r n x  +  y u l y d x -

0 <>

~  H) =  ~  i S x c o s ( x - j - y )  j d x -  ; ^ =  I  \  x 2 ( s  i n x + c o s x ) d x -
(» ' II " ;j

_ _ 5 2 — 1 *>/ * I Jl/2 *'? ^
1 6 2 " A ( s in *  — c ° s x )  ^   ̂ x ( s i n x  — c o s x ) d x — =

2 1 -j/.; ;i/2

g-  +  x ( s i n x  +  c o s x )  ^ ( s in x  +  c o s x ) c ix — =g , --- j  ^MilX-}-(JUbXjaX------- :- =
0

JI { ■'t/2 2 2

=  T  +  y + ( s i n x - c o s x )  |o _ i E -  =  . i L + A _ 2 .

rr2( Y) =r ;7̂ + 8ilzrl2 
'  16

jx/2 , i / 2

r) K.xy =  M ( X Y ) ~ M ( X ) M ( Y ) = \  J Jxz/sinfx +  ̂ J x -
0» 0 0

o ' f / 2  n / 2  /o
JI I f f  9 ^

r i 6  =  2 W *  J ^ s i n (jc+ ' / ) < ' / - ^ - = - ~  J [ ( / c o s ( x + y )  | ; /2-

n  / 2  n  72

- j  c o s ( x  +  y ) d y ] x d x - ^ = - L  \  x [ | c o s ( x  +  | ) - s i n ( x  +  | ) -  

+  s i r u j r f x —  f -  =  -  1  j  x ( -  f  s i n x - c o s x + s i n x yW -  ^  =

~  2 5 x  ( y s 'n -': +  c o s -*' — s i n x ^ / x — ~ =  -l- x ( s i n x — ^ c o s x - f -  

+  c o s x )  lo”'2- i  S ( s i n x - | c o s x  +  c o s x ) / x -  ^ = ^ _

=

K (y 8 n — 16 — n J _  0,73688 ^ .  9 0 4 5 4

r ’^  a ( x f i i t Y )  ~  „ 2~ +  8 n - 3 2  ~  3,00232 ~

8- d a p c x o n a  ronu iupuF u

8ji — 16 — n2

1. ZlHCKpeT HKKH VJIMOBJIH (X,  Y)  TaCOflHCjjHH MHKAOp TaKCHMOT 
k o h v h h  opKaJiH 6epn,firaH:

26 30 41 50

2,3 0,05 0,12 0,08 0,04

2,7 0,09 0,30 0,11 0,21

TauiKHJi 3Ty BHH X  Ba y  TaC0,AH4>HH MHKAOpjiapHHHr TaKCHMOT 
KOHyHJ i apHHH TOIIHIir.

X 26 30 41 50

P 0,14 0,42 0,19 0,25

2. HKKHTa TaCOAH(|)HH MHKAOpjiap CHCTCMaCH (A, Y)  HHHr TaKCHMOT 
KonyHH SepHJiraH:

x
y  \ 20 40 60

10 3 X X 0

20 2 X 4 X 2X

30 X 2% 5X

KyfiHAarnjiapHH toiihht:
a) X Koac})(|)HiJ,HeHTHH; 6) M( X ) ,  M( Y )  hh; b ) D ( X ) , D ( Y )  hh; r) rxy hh. 
>K: a) * , =  1/20; 6) M (X)  =  22; A f ( K ) = 4 1 ;  b )  < r ( A ) = 5 6 ;

a 2( K ) = 2 5 9 ;  r) r xv= 0 , 5 6 .
3. (X,  Y)  T a c o A H ( f ) H H  MHKAopjiap CHCTeMaCH KyHHAarn s h m j i h k  

cfjyHKUHH opKaJiH 6epHJiran:

f axu , x £ D ,

^ H o .  k I D .
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D  c o x a  x - \ - y  \ _ 0 ,  x  =  0 , y  =  0 T y r p H  4 H 3 H K J i a p  S h j i s h  
H e r a p a J i a H r a H  y n S y p w a K .  

) TOnHHr: a  K0^ 4»H U H eHTHH; 6 )  M ( X ) ,  M ( Y )■ 

>K: a )  a =  24; 6 )  M ( X )  = M { Y )  = \ - ,  b )  D ( X ) = D ( Y )  = - ^  ■

r )  r  ~’ xu

5 ’
2

r  j r  = -------
3 ‘

4. Hkkh >7ihobjih (X\  Y ) TacoAH(})HH MHKAopHHHr shmjihk cbyHKUHHcn 
OepHJiraH:

f ( x , y )  =  \ -  .
n  ( 1 + *  ( 1 - f y  ) )

KyHHiianuiapHH t o n h hr : a )  P ( 0 < A r< l ,  0 <  K<  I ) hh;
6 )  TaKCHMOT CjDVHKUHHCH F ( X ,  y )  HH;
B) XapSnpA'Ba Y TaCOAH(})HH MHKAOpHHHT 3HHJIHK (j)yHKUHH.aapHHH.

>K: a )  P =  h  ’ 6 )  F ( x , y )  =  ^ - ( a r c tg - ^ +  - f ) ( a r c t g y +  0 ;

B) : ; f 2( y ) =  .
Jt  ( 1 +  X  ) J[ ( 1 _(_ y 2 )

<S- MyCTdKfUA UUl

1. TaKCHMOT KOHyHH SHJiaH SepHJiran h k k h  wmoBJiH TacoAHcbHii 
MHKAOP T3 HIKHJI STyBHHJiapHHHlU' TaKCHMOT KOHyHJiapHHH TOnH HF.

V ------------
X

y  \ 2 4 5

1 0,12 0,18 0,10
3 0,10 0,11 0,39

X 2 4 5 ' Y 1 3
P 0,22 0,29 0,49 p 0,40 0,60

2. TaKCHMOT (J)yHKU.HH

Fi x ,  y )  =  ( U r c t g  j  +  ^  (J.arc i g i +  L)

6 y j i r a n  h k k h  v j i m o b j i h  (X,  Y)  t a c o a h ( f )  h  h  m h k a o p h h h r  X  B a  Y r a n i m / i  
s r y B ^ H J i a p H  c h h o b  H a i H > K a C H A a  X<C'2, Y < c 3 k h h M a T J i a p H H  K a 6 y j i  
k h j i h l h h  s x t h m o j i j i h t h h h  TOITHHT.

>K: P ( x < 2, F < 3 )  =  -?L.
16
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3. TaCOAH())HH MHKAopjiap CHCTeMaCHHHHr 3HHJ1HK (JjyHKUHflCH

j  a 2 —  x 2—  y' \  a r a p  x 2+ y 2< a 2 ( a > 0 ) ,  

f ( x , y )  —  |  a r a p  x 2H - i / 2> a 2 

o y j i r a H  TaKCHMOT KOHyHHra 6 y f tc yH a AH .  
K y H Hf l ar HJ i ap HH TonHHr :
a)" a  Koacj)( j )HuneHTHH;
6 ) M ( X ) ,  M ( Y ) \
b)  a2( X) ,  a 2( Y) \  
r )  r xy .

>K: a )  a ^ J ~ ]  6) M ( X )  = M ( Y) = 0 ;

B) a 2 w = o 2 ( n  =  3^ ;  r ) ^ = ° -

9- §. BapHauHOH K,aTop ynyH nojiwroH ua  
rHCTorpaMMa. TaHJiaHMaHHHr acocHH cohjih 

xapaKTepwcTHKajiapH

14 .9 .1 .  T e K H i n p H J i a e T r a H  a J i oMa T Syf tHHa y p r a H H J i a A H r a H  6 a p q a  
ofi -beKTJiap T yn j i a MH 6 o i u  r y n A c t M  AeftHAaAH.  7 clhaclhmci r y r u i a M  eKH 
TCLHAaMa A e 6  T e K u i H p H i u  y i y H  o J i H H r a H  0 6 ' b e K T J i a p  T y n j i a M H r a

T y n j i a M  (TaHJ iaHMa  eKH 6 o i n  T y n j i a M )  %aotCMU A e 6  6 y  T y i m a M A a r H  

o6T>eKTJiap c o H H r a  aHTHJiaAH- 
B n p o p  X  6eJi rHHH (AHCKpeT eKH y3JiyKCH3) m h k a o p  (c o h )  >KHX,aTHAa 

y pr a HH H J y n y n  6 o h j  T y n j i a M A a H  n x,a>KMJiH Xi ,  X 2,..., X n TaHJi aHMa

a >KpaTHJi raH 6 v j i c h h .
X  SeJ i rHHHHr K y 3 a T H J i a A n r a h  xi,  X2,..., x„ KHHMaTJi apn  e a p u a n r a A a p

neHHJiaAH.
B a p H a H T a J i a p H H H r  y c n S  6 o p H i n  T a p r n S H A a  e 3 HJ i r aH KeTMa- KeTJ i nr n

e a p u a u u o H  K a r o p  AeflHJiaAH.
T a H J i aH M aH H Hr  c t c i t u c t u k  t u ^ c u m o t u  n e 6  B a p n a H T a J i a p  Ba y j i a p r a  

m o c  q a c T O T a J i a p  eKH h h c 6 h h  M a c T O T a j i a p a a n  H SopaT  * a f l B a J i r a  

a  HTHJia a h  :

*; xi X2 Xk Xi XI X2 Xk

ni nt n2 nk
eKH

Wi n'/n nri nk/ Ri n

B a p n a  H a c T O T a J i a p  f l n r H H A H C H  T a H J i a H M a  x , a > K M H r a  T e H r ,  H' bHH 

r t l _)_ra2_ ) _ . . . - ( _n A =  n ,  6 y  e p A a  n \ ,  m , . . . ,  n k— H a c T o r a J i a p .
B a p n a  h h c 6 h h  q a c T O T a A a p  h h f h h a h c h  6 n p r a  T eHr ,  H'bHH 

ay, _|_ay2 ay* =  1, 6 y  epAa w \ = n \ / r i ,  W2 — n2/n, . . . ,  w k =  n k/ n  
h h c 6 h h  Ha cT OT aJ i ap .
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BeJ i rw y3JTyKCH3 6 y j ica ,  yHHHr SapMa KysarajiaAHraH KHHMaTJiapH 
>KOHJiamraH opajiHK h  ysyHjiHKAara k h c m h h  opajiHKAapra SyAHHaAH Ba 
/-opajiHKKa T y a i r a H  q aeroT ajiap  h h f h h a h c h  ( c k h  h h c S h h  MaeroTajiap 
h h f h h a h c h )  T o m j i a m .  p

14 .9 .2 .  HacTOTanap noAuaonu  Ae6 KecMajiapn (xi ,  n \ ) ( x 2 n 2) ( x b 
n k) HyKTajiapHH T yrau iT H paflH raH  ch h h k  HHSHKKa aftTHJiaAH, 6 y 'e M a  
X> Ta^JlaHMa BapHaHTajiapn, /?, —  moc qacTOTajiap.

n u c o u d  HacToraAap noAuaonu n.e6 K ecua jtapu  (x\ w \ )  (x-i w?)
( x k, w k) HyKTa j i ap HH T y T a u i T H p a A H r a H  c h h h k  HH3 HKKa a f h W a A H  '6y  

epAa xi  TaHAaHMa B a p n a H T a j i a p H ;  w,  —  y j i a p r a  moc h h c 6 h h  HacTOTa-
i/I P .

B e j r r H H H H r  y 3 J i y K C H 3  T a  k c h m a b  h h  l h h h h  h k k o j i  k v  p c a T H  m  v h v h  

e u c T o e p a M M U A a p  A e 6  a r a j iy B H H  A H a r p a M M a A a p A a H  (j)OHAajja HHJiaAH 
MacroTUAap aucTpoapcLMMacu a e 6  a c o c / i a p H  h  y s y a / i H K A a r H  

o p a A H K Jiap ,  6 a / i a H A J i H K A a P H 3 c a  n j h  ( n a c r o r a  s h h a h f h )  H H c S a T A a p r a  

a k i n n a m ^  T y F R H  T y p T 6 y P q a K J i a P « a H  ^ P a r  n o F O H a B H f t  < } ) H r y p a r a

_  u n‘
h ~ n r ~  khcmhh i-Typpn TypTgypqaKHHHr fo3h.

k
^  ^  ^ ^acTOTaAap rHCTorpaMMacH k>3h

i= i

H ucG uu  HacTOTaAap aucToapaM uacu a e 6  a c o c j ia p n  h  ysyHJiHKAarH 
° P ™ ™ a p ,  C aj.aw u .H K jiapH  s e a  » , / / ,  ( „ „ c 6 „ S  J a c r o r a

T y rP " «<S„paT  „ o P„ „ a , J

jgj.
S ‘==h' ~ J  =  w r -  khcm hh /-TyppH TypT6ypqaKHHHr kwh.

k
S  =  2  a y , - = l — h h c 6h h  M a e r o T a j i a p  r n c T o r p a  MMacHHHHr ro3H 

< = 1

^  6eJlrHJ]H 6olu T y n j i a m h h h t  TaKCHMOT ( ^ ' h k u h h c h  F ( x 9 )  
6 y j i n 6 ,  0  HOMa-bjiyM n a p 3 MeTp S v j i c h h .  X i , . . . ,  X n m y  6 o m  T y n j i a M A a H

aMa 6yjICHH> Ta„jiaHM3HHHr H x r n e V r  S hkuhhch
L ( X l , . . . , X n ) CTdTUCTUKCL AeHHJiaAH. 4  M

CTaTHCTHK3HHHl' Ky33THJir3H KHHM3TH L ( x ,  X„) HH 0 H a m  
Me r p HH H r  T3KpH6HH KHHM3TH c h ^ t h a s  0AHH3AH. B y  X0J1A3 

L ( x i , . . . , x n) CTaTHCTHKa 0  n a p a M e T p H H H r  6a%ocu  AeHHJiaAH.
—  | n

X  =  ~  2  X j  T3HA3M 3HHHr y p T3 KHHM3TH, S 2 =  —  £  ( X  —  X )  2
<=1 n '  1 '/=  I

T3HJiaHM3HHHr dtlCtlepCURCU AeHHJiaAH.

m  9  m a p T  6a>KA p H Jica ,  L  6 3 x 0  0  n s p s M e T p  y n y H
CUAOtCUMCiaClH 6 a ) fO  AeHHJiaAH. -

A r a p  L  6a x o  b s  x a p  KaHAaw e > 0  y q y H  

l i m P ( | L  —  0 |  ^ e ) = 1

.puiLHH 6 y j i c a ,  L  6 s x o  0  n a p a M e T p  y q y H  a c o c . t u  6aJf o M e m J i a m -  

A r a p  L  6 a x o  y ^ y n

l i m D  ( L )  = 0
n-~*- oo

(, \ ; ic a ,  L  6 a x , o  0  napaMeTp y^ yn  acocAH 6 a x o  fiyAaAH.
A r a p  L 6 ax , o  y n y H

l im M  ( L)  = 0  

f i yA c a ,  L  6 a x o  0  napaMeTp y ^ y H  acuMtiToruK cuAOKUMaaan 6a%o

A r a p  0  napaMeTpHHHr L\  Ba L 2  CHA>KHMar3 H 6 3 X0A3 pH 6epHJir3 H 
6 Ya h 6 ,  D  ( Li )  < D  ( L 2 ) 6 yA ca, L\  6 ax,o L 2 S a x o r a  HHc6aTaH ca.Mapa.Au

n a x o  AeHHJiaAH. _
BepHJiraH n  xa>KMJiH TaHJiaHMaAa sht k h 4 h k  AHcnepcHHAH o a x o

c a M a p a A U  6 a % o  AeHHJiaAH.
6 0 m TynJiaM ypTa KHHMaTH y^yH CHJi>KHMaraH, a co c jm

caMapaJiH 6 a x o  SyjiaAH.
S  6 0 m TynAaM AHcnepcHHcn y^yH acHMnTOTHK CHJiJKHMaran, acocjiH

6 a x o  6 yAaAH.
n 5 2  g o m  T y n j i a M  AHcnepcHHCH y q y H  CHJi>KHMaraH,  a c o c A H  6 a x o

6VJ13AH. TaHAaHMaHHHF ypTa KHHMaTH Ba AHCnepCHHJiapHHH XMC06- 
jiauiHH coAAaAa mTHPH m yqyH 63T.33H KyflHA3rH <})opMyjiaJiapAaH 

cfioHAaJiaHHA3AH:

« =  — S  Up X  =  u-  h - \ -c ,
n ,= i

i  t u - ~ u ) \
i=  1

S l  =  h 2- S l

6 y  e P A3 c b s  /i c o H J i a p n  x h c o 6 a 3Iu h h  e H TH Ji A s m T H p a A H r s H  k h a h 6  

T a H ^ a H a A H  o j i  g e p H J i r a H  x a H J l a H Ma TaKCHMOTH 6yf iHMa q a c T O T a J i a p  Ba 

h h c S h h  q a c T O T a A a p  n o A H r o H J i a p n H H  4 h 3 h h t .

x i 1 2 4 5 8

ni 5 10 15 7 3
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75- maioi

1 2 3 4 5 6 7 8 x;

76- iiiaK.i

^ a c r o ^ ' a p ™  t « « I S  +  7 + 3  =  4 0 - ’ ” i , h “  “ * « « •  H u c f t r t

W,

Wr =  -

J h
n

_3 
4cT '

_ 5_

4 0 ’

10
“ >1 i n ’ ' ^2 —  -4Q, ^ 3  —  ^ ,  W . =1 5  _ _  7

4 40

1 2 4 5 8

wi 5/40 10/40 15/40 7/40 3/40

75- uiaKJiaa lacToraJiap nojihrohh Ba 76- maKjiAa hhc6hh qacroTa- 
J i a p  n o j i H r o H H  T a c B H p j i a H r a H .  4 a c T 0 T a  

2 - m h c o j i .  B e pH J iran  TaHJiaHMa TaKCHMOTH Gyvttma  q a e ro T a j ia D  Ba
hhc6 hh MacTorajiap THCTorpaMMajiapHHH MHSHHr. dcroTajidp Ba

5— 10 10—15 15—20 20—25
ni 2 6 12 10

w i
1 1 2 1

15 5 5 3

E 4 h u j .  n 2 +  6 + 1 2 + 1 0  =  30 — TaHJiaHMa \a>KMn.
n I

h  =  5 , - ± = j L = 0 > 4  ^ = 1 = 1 2 . 
h  5  ’ ’ h  5

nf = ^ = 2 A ;  - t = J - ° = 2h  5  h  5

— ^  __  6 _ ]2 . m  

h  1 5 0 ’ h. 1 5 0  ’ " A —  1 5 0  : ~ r  =  l 5 0  •
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2M

1
0.4

S  -  J O

5  10 15 20 25 

77- LLiaK.i

/Jtf

tfZ?
i’

Aft?
(7

h

S = t
W 7?'
'///* /. '

w ,
S/30

V 3 o / - 7 j o

10 13 20 25 x 

7 8 - m a x . !

77 -  HiaK.nAa q a crora J iap  nojiHroHH Ba 78- inaKJiaa hhc6 hh qacroTa-  
,-iap PHCTorpamMaJiapn TacBHpjianraH.

3 - m h c o j i . B olu TyiuiaMnaH « = 5 0  x,a>KMAarH TaHJiaHMa a w p a -

FHJiraH:

x , 2 5 7 10

ni 16 12 8 14

B o m  TynjiaM vpTa KHHMaTHHHHr cHjmHMaran ubwhmm ,u*.nn..
E q"n lli. B o m  TynjiaM ypTa KHHMaTHHHHr cHJi>KHMaraH OaxocH  

TaHJiaHMaHHHr ypTa khhm3th. lUyHHHr yqyH

SX;

n

1 6 ■ 2 + 12 - 5  +  8 - 7 + 1 4 - 1 0  =  5  ? g  

5 0

4- M H c OJI. B hp  ac6o6 epAaMH.ua crepweHHHHr yayHJin™ 6eui MapTa 
yjiqanraHAa (cHCTeMaTHK xaTOJiapcH3) KyftHAara HaTH>KaJiap ojiHHraH. 

9 2  94  103 105, 106.
’ ’cTep>KeH y s yH J i H r HH H ur  TaHJi aHMa y p T a  khhm3thhh T o nHHr ,  

6) ac6o6 flyji KynraH xaTOJiapHHHr TaHJiaHMa AHcnepcHHCHHH 

TOri£Hq H ui. a) TaHJiaMa ypTa khhmsth X  hh tohhlli yqyH mapTJiH 
BapnaHTaJiapAaH (j)OHAaJianaMH3, qyhkh aacTJia6KH BapnaHTaJiap

KaTTa c o HJ i ap AHp :

Ul =  Xi — 92 

X  =  92 1 3 + 1 ± = 9 2  +  8 =  100.

6 )  TaHJiaHMa AHcnepcHHHH TonaMH3:

( X ; ~ ~ X y

s 2= ~
( 9 2 -—  1 0 0 ) 2 +  ( 9 4  —  1 0 0 ) 2 + (_1 0 3 j - 100)s

+

+
(105 -  100) ̂ +  (] 0 6 - 1 0 0  )_2_ == 3  4
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.)- m h c  oji. n —  10 x,a*M.aH TaHJiaHMaHHHr vni6\ raKCHvorn Q y m v a  
K i i u i a H M a  y p r a  K. HHM3THHH T o n H H r :

x , 1250 1270 1280

2 5 3

t '! h uj. HacrjiaSKn
e a p H a H T a j i a p  K a i T a  e o H J i a p ,  u j y u H H rv- 1 0 7 n  1 ------ ‘ “ "‘“ I7 x\a i j a

1 2 / 0  LuapTJiH B a p H a m a .ia p ra  \TaMH3:

-20

\  WVH

i K;

x =  C +  U =  1 2 7 0 +  2 LL ._ 2 0 L ± 5 - 0 + _ 3 J 0  =  1 2 7 0 __ J =  I 2 6 g

T a ^ H ^ a ' r c r e p S A ' l ^ * " - " "  Ta Ma"“  6y«»va

x, 186 192 194

ni

— 191*01 

*t

2

apTJIH B 

—5

5

a p a a H T

1

3

a j i a p r a  y r a M H 3  

3

ni 2 5 3

S 2 =
'Ln,u-,

2__ 2■ 52 • 5■ l2 +  3 - 3 2
10

_ f" ^ • ( — 5) -|- 5 ■ 1 +  3 -3 “10 _
L To------------J = 8 , 2  — 0,16 =  8,04.

*t 0,01 0,04 0,08

ni 5 3 2

OOXt ( / z =  100) u ia pT j i H B a p H a  
H TaKCHMOTHH XOCHJI K,HJiaMM3:

“i 1 4 8

nl 5 3 2
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U =  ““ tP~  =  + 5 (F ^  -5  + 4 - 3  + 8 - 2 )  = 0 , 3 3 .

I r  I 5 - 12 +  3-42 +  2-82 
10 P - ± ^ 4+-2^ ] 2 =  7,21.

c 2 __ 1 o 2
x ~ l s  “z 1002

9- dap cxona T o n i u u p u F u

1. Bwpop AHCKpeT TaCO,HH<})HH MHKAOpHH yPraHHUI WOFHfla 40 Ta 
6oFJiHK,Mac CHHOBJiap HaTH>KacHfla KyfiHAarH TaHJiaHMa x,ochji khjihh- 
raH:

10,13,10,9,9,12,12,6,7,9,
8,9,11,9,14,13,9,8,8,7,
10,10,11,11,11,12,8,7,9,10,
13,3,8,8,9,10,11,11,12,12.
а) BapnauHOH KaTopHH Ty3HHr;
б) hhc6hh qacTOTajiap *a,HBajiHHH Ty3HHr;
B) HHC0HH MaCTOTaJiap nOJIHTOHHHH qH3HHr.
>K: a) 6,7,8,9,10,11,12,13,14;

6)

* 1 6 7 8 9 10 11 12

(1), 1/40 3/40 6/40 8/40 6/40 6/40 5/40 3

b) 79- maKJi.

35—665
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2. B epm iraH  TaHJiaHMa Tak , c h m o t h  SyfinMa h ' h c S h h  qacTOTaJiap 
FH C T O rpaM M aC H H H  MH3HHr.

0—2 2—4 4—6

ni 20 30 50

) K :  8 0 - u iaK J i .

U);
I T

0,25

1 2  3 4 5  6  X

8 0 - m a K J i

3 . Born T y n j i a M A a H  rc =  6 0 ..xa>KMJiH TaHJiam via a * p a ™ n r a H :

* i 1 3 6 26

ni 8 40 10 2

B o r n  T y n j i a M  ypTa K H H M a T H H H H r  cmi>KHMaraH S a ^ o c H H n  T o n H H r .  

> K : X  =  4 .
4 . T a B a K K a j i H r a  T a H J ia o  ant  

y j i q a m  H3 TH>KaJiapH S e p H Jir a H :

> K : X  =  4 .
4. T a B a K K a J i H r a  T a H J i a 6  o J iH H ra H  100 T a j i a 6 a  SyftHHH ( c m .  J iapaa)

BjttH 154— 158 158— 162 162—166 166— 170 170— 174 174— 178 178— 182

TajiaGa- 
j i a p  COHH 10 14 26 28 12 8 2

T e K i i iH p H J i r a H  T a j i a d a j i a p  6 y f t j i a p H H H H r  T a H J ia H M a  y p i a  KHHMaTHHH 
B a  T a H J i a H M s  z i H C n e p c H H C H H H  T o n H H r .

K y p c a T M a :  O p a j iH K J ia p H H H r y p T aJ iap H H H  T o n H H r b s  y j ia p H H  
B a p n a H T a / i a p  n e 6  K,a6y j i  k h j i h h t .

> K : 1 6 6 , S 2 =  3 3 ,4 4 .
5 . T y p y x / i a r H  4 0  T 3 J i a 6 a H H H r  e 3 M3 H U ij ia p H  d a x o J i a p H H H H r  q a e r o T a -  

j ia p H  JKaABaJiH S e p m i r a H :

Ba*o —X . 2 3 4 5

ilacTOTa — 
ni

3 8 25 4
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A ,  S 2_, S  J iapHH T o n H H r .  
>K: A  =  3 ,7 5 ; S 2 =  0 ,5 3 7 5 ; S = 0 ,7 4 .
(i. Y m S y  n  =  100 xa>KMJin TaHJiaHMa t s k c h m o t h  6yfiMLia T sn j ia n M a  

•inc nepcHHHH TonHHr:

* / 2502 2804 2903 3028

ni 8 30 60 2

K y p c a T M a :  u,  =  X  — 2844 m a p T J i n  B a p n a i i T a J i a p r a  v t h h f .

/K: S 2x =  S ' i =  12603. 

9 - M y c m ^ u J  utu

I .  K upH L U  HMTMX,OHJiapHAa 3J1J1HK a S H T y p H C H T  K,y H HAaFH S a J I J ia p H H  

o j i / i h :
12 14,19,15,14,18,13,16,17,12,20,17,15,13,17,16,20,14; 14,13,17,16,15,  

19,16,15,18,17,15,14,16,15,15,18,15,15,19,14,16,18,18,15,15,17,15,16,16,  
14,14,17.

a )  B a p n a n H O H  KaTopHH Ty3HHr;
6 )  h h c 6 h h  q a c T O T a J i a p  w a A B a j i H H H  T y 3 H H r ;
b )  h h c S h h  q a c T O T a J i a p  n o J iH ro H H H H  4 H 3 H H r .
> K :  a )  12,13,14,15,16,17,18,19,20.

12 13 14 15 16 17 18 19 20

w i 0,04 0,06 0,16 0,24 0,16 0,14 0,10 0,06 0,04

2 .  BepHJiraH T a H J i a H M a  t 3 k , c h m o t h  6 y H H M a  h h c 6 h h  q a c T O T a J i a p

I ' H C T O r p a M M a C M H H  4 H 3 H H r .

10— 15 15—20 20—25 25—30 30—35

ni 2 4 8 4 2

w t
2  _  

~ ~  2 0

1

T o
; w 2 = - 2

w 4

IIII 1 .

5  ’

2
W r  =  -----

5 2 0

ay j 1 w 2 1

h 5 0  ’ h —  2 5  ’

1 8  4

I T ’ W s ~  2 0  5  ’

= 1 0 ’ h  =  5 -

w :i _  1 . ^ 5  _  1
h  2 5  '  h  2 5  ’ h  5 0

3. K , y f t H i i a r n  T a H J ia H M a  6 e p m i r a H :
2 ,1 ,3 ,3 ,4 ,4 ,3 ,3 ,3 ,2 ,3 ,1 ,1 ,2 ,3 ,3 ,4 ,2 ,2 ,3 ,3 .
a )  B a p n a U H O H  K,aTopHH T y 3 H H r ;
6 )  q a c T O T a J i a p  > K a A B a j i H H H  T y 3 H H r ;
b ) h h c 6 h h  q a c T O T a J i a p  noJ iH ro H H H H  h h 3 h h t ; 
T )  X ,  S 2, S  J ia p H H  TOtlHHF.
>K: a )  1 ,2 ,3 ,4 ,
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•6 )
*■ 1 2 3 4

Wi 0,15 0,25 0,50 0,10

r) X =  2,55; S 2 =  0,7475; S  =  0,86.
4. yui6y n =  100 xa>KMJiH TaHJiaHMa tskchmoth  SyiiHMa TaHJiaHMa 

AHcnepcHHHH TonHHr:

340 360 375 380

ni 20 50 18 12

K y p c a T M a :  u t =  Xi  — 3 6 0  u i a p T j i n  B a p H a H T a j i a p r a  yTHHr.
)K: 5 2 (X )  = S 2(u) =  167,29.
5. Y m 6 y  « = 1 0  x, a>KMJ i n  T a H J i a H M a  T a K C H M O T H  6 y \ i m a  T a H J i a H M a  

AHcnepcHHHH Ton HHr :

x , 23,5 26,1 28,2 30,4

ni 2 3 4 1

K y p c a T M a :  u , =  10x, —  2 6 8  uiapTjin BapHaHTajiapra yTHHr.

100
= 4 ,89 .

1 -  Aa6opaTC>pUH M d l U F y A O T U  

T a H A a H M d A a p H u m  c o h a u  x a p a K r e p u c T U K a A a p u n u  x ; u c o 6 A a i u

B e p n jira H  TaHJiaHMa tb k c h  moth  HHHr TaHJiaHMa y pT a  KHHMaTHHH,
X , - c

TaHJ i aHMa AHcnepCHHCHHH u i 

t h p h S x,HCo6jiaHr.

(JiopMyjia ep/iaMHiia coAAaJiam-

1. Xi 10,3 10,5 10,7 10,9 11,1 11,3 11,5 11,7 11,9 12,1
rii 4 7 8 10 25 15 12 10 4 5

2. Xi 83 85 87 89 91 93 95 97 99 101
ri. 6 7 12 15 30 10 8 6 4 2

3. Xi 10,6 10,8 11,0 11,2 11,4 11,6 11,8
rii 5 10 17 30 20 12 6

4. X, 15 20 25 30 35 40 45 50 55
rii 6 13 38 74 106 85 30 10 4

5. Xi 18,6 19,0 19,4 19,8 20,2 20,6
rii 4 6 30 40 18 2

6. Xi 65 70 75 80 85 90

tii 2 5 25 15 5 3
7. Xi , 20,2 20,4 20,6 20,8 21,0

rii 4 7 20 15 3
8. Xi 1,05 1,15 1,25 1,35 1,45

rii 18 20 25 22 15

9. Xi 5 10 15 20 25 30
rii 10 20 40 30 15 5

10. X , 5,3 5,6 5,9 6,2 6,5 6,8
rii 5 10 25 20 15 4

11. Xi 6,4 6,8 7,2 7,6 8,0 8,4 8,8
rii 7 12 16 30 25 15 6

12. Xi 7,3 7,6 7,9 8,2 8,5 8,8 9,1
rii 10 15 18 24 20 14 5

13. Xi 8,2 8,6 9,0 9,4 9,8 10,2
rii 6 12 30 25 20 4

14. X, 9,1 9,3 9,5 9,7 9,9 10,1 10,3
rii 10 13 16 28 23 17 7

15. X, 10,1 10,5 10,9 11,3 11,7 12,1 12,5
rii 20 25 30 45 40 35 15

16. Xi 1,5 2,0 2,5 3,0 3,5 4,0 4,5
rii 15 18 23 25 35 32 22

17. Xi
rii

2,1
19

2,3
25

2,5
28

2,7
30

2,9
40

3,1
35

3,3
24

18. Xi 2,4 2,6 2,8 3,0 3,2 3,4 3,6

rii 20 25 35 40 50 32 23

19. Xi 3,2 3,5 3,8 4,1 4,4 4,7 5,0
ri: 10 15 20 22 35 30 25

20. Xi 3,6 4,0 4,4 4,8 5,2 5,6 6,0
rii 15 25 30 35 45 40 30

21. Xi 4,3 4,6 4,9 5,2 5,5 5,8 6,1
rii 6 8 13 15 25 20 14

22. Xi 4,5 5,0 5,5 6,0 6,5 7,0 7,5
rii 10 16 18 20 30 28 15

23. Xi 11,2 11,4 11,6 11,8 12,0 12,2 12,4
rii 5 8 12 15 25 22 13

24.

25.

26.

27.

28.

29.

30.

Xi
ni

X;
n,

X , 
rii
Xi
rii
Xi
rii
X,
ii,

Xi
rii

5,0
13
3,5
15
3,8
15

5,3
12
64
20
64

5
8,0

12,6
7

11,5
10
12.3 
2

12.4

13,2
10

13,8
4

14
15
16,1
10

12,3 12,7 13,1 13,5 13,9 14,3
14 18 20 26 21 13 8

12,5
5

12,7
8

12,9
12

13,1
20

13,3
15

13,5
7

13,7
3

12,8
10

13,2
15

13,6
25

14,0
40

14,4
30

14,8
20

15,2
5

13,4
15

13,6
18

13,8
20

14,0
30

14,2
25

14,4
16

14,6
12

14,3
7

14,8
9

15,3 
11

15,8
15

16,3
10

16,8
6

17,3
5

16
17

18
20

20
22

22
25

24
23

26
16

28
13

16,4
14

16,7
21

17,0
28

17,3
23

17,6
15



1 0 -§ .  MaTeMaTHK KyTHAHiiJ s a  AHcnepCHH yqyH 
HUIOHMJIH O p a j IH M a p

14 .1 0 .1 .  A i,  X 2,..., X n X  —  SejirHJiH 6 o lu  TyruiaMAaH o j i h h t s h  

TaHJiaHMa 6 v j ih 6 ,  yHHHr TaKCHMOT (j)yHKU,HHCH F ( x ,  0) SyjicHH.
0 n a p a M e T p  v liyH L (X \ , . . . ,X n) 6a x o  6yjicHH.

Arap HXTHepHii a > 0  co h  y q y H  LuyHAafi 6 > 0  co h  T o n H iu  MyMKHH 
fiy.acaKH, yHHHr y q y H

P ( \ L  —  0| < 8 )  = 1 — a

6y j i c a ,  y  x o j iA a  ( L  —  6; L  +  5 )  opaJ iH K  0 n a p a M e T p H H H r  1 — a  
HLUOHHJIHJIHK A3p3>KaAH UlUOHHAU OpCtAUFU AeHHJiaAH.

1 4 .1 0 .2 .  X  SejirnCH HopM aJi TaKCHMJiaHraH 60m  TyruiaMHH K a p a f i -  
MH3. By TaKCHMOTHMHT MaTeMaTHK KyTHJIHIUH a  yMyH KyHHAarH
hiijohwjih opajiHKAaH c})OHAajiaHHJiaAH:

. V "
6y  epA a a  —  y p r a  KBaApaTHK qeiyiaH H in, t a —  J I a n j i a c  (jjyHKUHHCH ®  (*) 
h h h t  <D(/a) = a / 2  S y jia A n r s n  k h h m s t h .

6 ) a  —  HOManbjiyM 6yj iu6 ,  TaH JiaHM a xa>KMH n ^ >  30  SyjiraHAa:
--- £  _ £

+  6 y e Pfla

S 2 —  T aH JiaHM a AHCriepCHH, —  CTbfOAeHT TaKCHMOTH >K3ABaJlH-
AaH S e p H A ra H  n  Ba a  J i a p  S y f t n q a  TonHJiaAH.

1 4 .1 0 .3 .  A  6ejirHCH HopMaJi TaKCHMJiaHraH tskchmot  (jiyHKUHHCH- 
h h h t  AHcnepcHHGH a 2 yqyH  KyHHAarH h iu o h h jih  opajiH K A apA an 
4)OHAajiaHHAaAH:

S 2(l — g ) 2< c r < S 2(l + q ) 2, q d  SyjirsHAa,

0 < a 2< S 2 ( l  - \-q2),  < 7 > 1  S y j i r s H A a .

1 - m h c o j i .  TacoAH(j)HH m h kaop  a  =  2 napaMeTp 6nAaH HopMaJi' 
KOHyH SyftHH a TaKCHMJiaHraH. n =  2 5  xa>KMjiH T aH AaH M 3 o j iH HraH. By 
T3KCHmothhht HOM3"bJiyM a  napaMeTpn yqyH 7  =  0 ,9 5  hu johhjihahk  
6HJiaH HHIOHqjlH OpaJlHKHH TOnHHT.

E m h h i .  ( D ( 0  = y Y  =  0 , 4 7 5 TeHrAHKAaH, (D (/ )  (})yHKUHH >KaABaJiHAaH 

t =  1,96 c o h h h  T onaM H 3. y  xoJiA a  6a x o  aHHKJiHTH KyHHAarHHa 6yj iann:

ff / =  - 4 = - 1,96 =  0,784,
\ l n  V 25

hlhohhjih opaJiHK se a

X  — t — 2 = < a < : X + t - ~  eKH (X  — 0 ,7 8 4 ,  ,Y +  0 ,7 8 4 ) .i n
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M a c a A a H ,  a r a p  ojiH HraH TaH AaH M a y q y H  X — 2 ,3  S y j i c a ,  y xoA A a ( 1 , J ,  
3 ,1 )  opaJ iH K  9 5 %  h l u o h m j i h a h k  6 h a 3 H  H O M atJ iyM  n a p a M e T p  a  h h

KonAaHA  ̂c oji. Bom TynjisMHHHr HopMaA TaKCHMAaHraH X  SeArHCHHHiir
IIOMa-bAyM MaTeMaTHK KyTHAHIUH a  HH 7  =  0 ,9 5  HUJOHMAHJIHK 6 hA 3H  
t ) a x o / i a u i  y q y H  h u j o h ^ a h  opaAHKHH TOHHHr. B y H fla  o  =  5, TaH A aM aH H H r 
y p r a  KHHM3TH X  =  14 B3 T3HJI3M3 X,3 >KMH rt =  2 5  S e p H A raH .

E q h in. < D ( 0 = ^  M y H o c a 6aTA aH : <D(^) = - (~ p - = 0 , 4 7 5 .  >KaA BaA AaH

/ =  1,96 hh T o n a mh3. T o n H A ra H A a p H H  X  —  Pa

Ky«MH3:

( 1 4 - 1 , 9 6 - ^ - ;  1 4 + 1 , 9 6 - ^ j )

CKH
(1 2 ,0 4 ;  15 ,96 )

HHIOHMAH opaJIHKHH TOn3MH3.
3 - m h c o a .  Bolu TynA aM H H H r X  e e A r n c H ^  HopM aJi  TaKCHMAaHraH. 

n  =  16 xa>KMAH TaH A aH M a d y i f f lq a  t b h j i s h m s  y p T 3  k h h m 3 t  X — 2 0 , 2  Ba 

TaHABHMa ypTa KBaApaTHK qeTAaHHLu S  =  0 ,8  TonH,nranHQ, H o “ ^ y ! /I 
MaTeMaTHK KyTHAHUIHH HIUOHqAH OpaAHK ep A aM H A a 7 =  0 ,9 5  HLU0H4AH- 

AHK 6HJiaH 6aXOAaHT.
E q H ill. t „ _ 1;T HH >K 3A B 3JlA aH  TOnaMH31

^ =  0 ,9 5 ;  n =  16; t n_ i ;Y= 2 , 1 3 .

ByAapHH

X - t n_ Uy^ < a < X  +  t n^ l,Y^ i  

(})opMyAara KyficaK,

( 2 0 . 2 - 2 . 1 3 - - ^ ,  2 0 .2  +  2 , 1 3 - ^ L )

eKH
(1 9 ,7 7 4 ;  2 0 ,6 2 6 )

Xocha 6yjiaAH. UlyHAaft khjih6 ,  h oMaTJiy m a  nsp3MeTp 0 ,9 5  h hi oh q a h -

AHK 6HAaH

1 9 ,774  < a < 2 0 , 6 2 6

HinoHqjiH o p aA H K A a eTaAH.
4- m h c OJI. OH3HK K3TTaJinKHH TyKKH3T3 6 n p  xhji, GoFAHKMac 

HaTH>K3CHAa 0AHHT3 H H3 TH>KaAapHHHr ypTa apHt()MeTHrH X = = 4 2 ,3 1 9  Ba 
T3 HJI3 HM3 ypTa KBaApaTHK qeTJiaHHLUH S =  5 ,0  TonHAraH. YAqaHaeTraH  
KaTTaJlHKHHHT XaKHKHH KHHM3THHH 7 =  0 ,9 5  HLUOHqAHAHK 6HAaH 
aHHKAaUl TaAaS KHAHHaAH.
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E m h u i . J y jm a H a e T r a H  KaTTajiHKHHHr x s k h k h h  k h h m s t h  VHHHr 

S f n r a H z a *  KyTHJIHUJHra T eH r’ ^ h u h t  y q y H M a c a J i a  ct HOMa-bJiyivi

h u i o h h a h j i h k  o p s a h f h  epAaMHAa MaTeMaTHK KyTHJiHiiiHH 63X ,0Ji3m ra 
KeJlTHpHJiaAH.

>KaABaJiA3H 7  =  0 ,9 5  Ba n =  9  6yih\ma  v= 2 , 3 1  hh TonaMH3.
y  XOJTAa

4 2 ,3 1 9  —  2,31 - 4 < a < 4 2 , 3 1 9  +  2 ,31 • —
J  3

eKH

3 8 ,4 6 9  <  a  <  4 6 ,1 6 9 .  

n n c P yH,Zlaft KHJ1H6- H 3 J ia H a eT ra H  KaTTajlHKHHHT XaKHKHH KHHM3TH
, 5  hluohhjihahk  Sh a s h  3 8 , 4 6 9 < a • < 4 6 , 1 6 9  HiuormjiH opsAHKAa

eTaAH. F

5 - m h c o a .  B o m  TynjiaMHHHr X  SejirnCH iiopMaJi TaKCHMJiaHraH. 
« = 1 6  x s w m a h  TaHJiaHMa 6yflHMa TaHAaHMa ypTa k b s a p s t h k  
HeTnr>KHU1H ^ = 1  TonnjiraH. B o m  TynAaM y p r a  KBaAparaK qeTJiaHnm a  
HH U,95 HUIOĤ AHAHK 6HASH K0nA3HAHFaH HIIIOHWAH OpajiHKHH TOnHHT 

E m h  m BepHAraHAap 7 =  0 ,9 5  Ba « = 1 6  S y m q a  x o a b s j i a s h  
q — 0 , 4 4 < 1  hh TonaMH3. TonHJiraHJiapHH S ( 1 — f f ) < a < S ( l + f f )  
(popMyAara KynMH3 Ba

1 • (1 —  0 ,4 4 )  < a <  1(1 + 0 , 4 4 )
eKH

0 , 5 6 < y <  1,44

HH XOCHA KHA3MH3.
u 6- M H c OA. B n p o p  cj)H3HK KaTTajiHK 6 h t t 3  3 c 6 o 6  epA3MHA3 12 MapTa 
yAM3HF3H, 6yHAa yA H auiA apA srH  t3coah<|)hh xaTOAHKAapHHHr y p Ta 
KBaApaTHK qerjiaHHUiH 0 ,6  r a  TeHr  6 y jm 6  m h k a h . A c 6 o 6  3 hh ka h th h h
0,99 HUIOHHAHAHK 0HJiaH TOnHHT.

E m h ui. A c 6 o 6 h h h t  s h h k a h t h  yA 43UijiapA 3rH  T3 coah(})hh x aT o -  
JIHKJiapHHHT y p T3 KB3AP3THK MeTA3HHIUH 6HJI3H T3BCH(j)JI3HaAH. 
LLiyHHHr yqyH M acaA a y p T a  k b 3 A P 3 th k  m c ta sh h u i  a  hh 6epHJir3H
V 0 ,9 9  HiiioHqAHAHK S h a s h  KonAaHAHraH huiohmah opajiHKHH TonHUira 
KeJITHpHAaAH. 

c  ^Ka ABaAAaH 7 =  0 ,9 9  Ba n  =  12 SyftnMa q =  0 ,9  h h  TonaMH3.
Ba 9 =  0»9 AapHH (f)opM yjiara  KyftnS, H3JiaHaeTraH opaAHKHH 

T o n a M H 3 :

0 ,6  ( 1 — 0 ,9 )  < a < 0 , 6  ( 1 + 0 , 9 )
eKH

0 ,0 6  < c r <  1,14.
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1 0 -  d a p c x o n a  TontuupuFu

1. B o m  T y n A 3 M H H H T  H O p M a J I  T a K C H M J i a H r a H  X  COH S e A r H C H H H H r

m i M a i ) . n y M  M a T e M a T H K  K y T H A n m n  a  h h  0 , 9 9  h l u o h m a h a h k  G n A a H  
< u \ , u u a m  y ^ y H  h u i o h m a h  o p a j i H K H H  T o n H H r , 6 y H A a  y p T a  K B a A p a T H K  

M c T j i a H H m  g  =  4 ,  T a H J i s M a H H H r  y P T a  k h h m 3 t h  X = 1 0 , 2  B a  T a H J i a M a  

'  . UK M H n —  1 6 .
> K :  7 , 6 3 < a <  1 2 , 7 7 .
2 .  B o m  T y t lA a M H H H r  HOpMaA T3KCHMA3Hr aH X  QeATHCHHHHr 

Mil ] 'eM3THK KyTHJIHmHHH T3HA3HM3 y p T a  KHHM3T SyHHHa SsXOCHHHHr 
1 1 / ( 2 5  HLUOHMJIHAHK 6HA3H 3HHKJIHTH 0 , 2  T3 TeHT 6yJ i a AHF aH T 3HA3M a-  
l l l l l i r  MHHHM3A X3>KMHHH TOnHHr.  V  p T3  KB3AP3THK MeTAaHHlUHH 
it -  1,5 r a  T eHr  A e 6  o a h h t .

> K :  n  =  1 7 9 .
3 .  B o r n  TynjiaMAaH n = 1 0  xa>KMAH TaHAaHMa OJiHHraH:

X i —2 1 2 3 4 5

ni 2 1 2 2 2 1

B o m  T y n j i a M H H H r  H o p M a A  T a K C H M A 3 H r s H  6 e j i r H C H  M 3T eM 3TH K  
KyTHJiHH1HHH T a H JI3 H M 3  y p T 3  KHHM3TH 6y H H M 3  0 , 9 5  HmOHHAHAHK S H A aH

II III OHMAH OpaJIHK epA3MHA3 6 3 X O J I3 H r .
> K :  0 , 3 < a < 3 , 7 .
4 .  B n p o p  c j )H3HK K 3 T T 3 J I H K H H  0 O F A H K M 3 C  6 H p  XHA 3 H H K A H K A 3 P H  9  T 3  

y j m a m  M 3 i > A y M 0 T A a p H  S y f i H M a  y A M a u i A a p H H H r  y p T a  3 p n ( J ) M e T H K  

K H H M 3 T H  X = 3 0 ,  l  B 3  y p T 3  K B a A p a T H K  < 4 e T A a H H m H  S  =  6  T O n H J I T S H .  ■ 

Y jm sH ae T raH  K3 TTaJiHKHHHr xaKHKHH KHHMaTHHH nmoHnAH opsJiHK 
e p A S M H A a  7  =  0 , 9 9  n m o H n A H A H K  S h a s h  6 3 X , O A a H r .

> K :  2 3 , 3 8 < a < 3 6 , 8 2 .
5 .  B o m  T y n A a M H H H r  m h k a o p h h  6 e A r n c .H  H o p M 3 A  T 3 K C H M A 3 H r3 H .  

n  X,a>KMAH T 3 H JI3 H M 3  6 y H H H a  T y 3 3 T H A T 3 H  y p T 3  K B 3A P3T H K  M eT A 3H H m

S  T 0 n H A T 3 H .
3 ) y p T a ^ a  k b s a P s t h k  4 e T J i 3 H H m  ct h h ;
6 )  A H c n e p c H H H H  0 , 9 9  n m o H ^ A H A H K  6 H A 3 H  K o n A a H A n r a H  n m o H ^ A H  

o p aA H K H H  T o n H H r ,  S y H A a  n = 1 0 ;  S  =  5 , l .

> K :  3 ) 0 < c t <  1 4 , 2 8 ;  6 )  0 < a 2 < 2 0 3 , 9 2 .
6 .  B H T T a  a c 6 o 6  e p A a M H A a  ( c n c T e M a T H K , x a T O A a p c H 3 )  6 n p o p  $ h 3 h k  

k 3 t t 3 j i h k  1 0  M s p T a  y j m a H r a H ,  S y H A a  y A M a m j i a p A a r a  t 3 c o a h ( J ) h h  
x a T O J i s p H H H r  y p T 3  K B a A p 3 T H K  M e T A a H H m n  0 , 8  T3 T e H r  6 y j i r a H .  A c 6 o 6  
aHHKJIHTHHH 0 , 9 5  HmOHMAHAHK 6 H A a H  3 H H K J I3 H r .

> K :  0 , 2 8 < o <  1 , 3 2 .
7 .  H o p M S J I  T3K CH M JI3H T3H  6 o U I  T y n J I 3 M A 3 H  « = 1 0  Xa>KMJIH T 3 H A 3 H -  

M a  O J i H H r a H  B 3  y m 6 y  n 3 C T 0 T 3 J i 3 p  j k s a b s j i h  T y 3 H J i r a H :



M a T e M a T H K  K y T H j m m  y q y H 7 =  0 ,9 5  h u i o h m j t h j i h k  S h j i s h  h u i o h m j i m
O p a J l H K H H  T O n H T .

8. 10 - r a  S o f j i h k m s c  (apium) y j i q a m j i a p  H 3 T H * a c H A a  erepweiib
KyftHflarH Ma-bJiyMOTJiap o / iHHr aH:  23,24,23,25,25,  

2b,2b^2o,24,2b.  y j m a u i  x s t q j ih t h  HopMaji TaKCHMJiaHraH AeS (j)apti3 
Khjiho, cT ep * e H b  y3yHJiHTHHHHr MaTeMaTHK KyTjiHUiH yqyH v =  9 5 ‘k  
OHJiaH HUJOHMJIH OpajIHKHH TOriHHT

>K: 2 3 , 8 < a < 2 5 , 4 .
9. A r a p  10 T a  6 o f j i h k c h 3  y j i q a m j i a p  H a T H > K 3 C H A a  oS'beKrraqa

M a e o t J j a  ( m )  y q y H 2 5 0 2 5 ,  2 4 9 7 0 ,  2 4 7 8 0 ,  2 5 3 1 5 ,  2 4 0 9 7  2 4 6 4 6  
2 4 7 1 7 ,  2 5 3 5 4 ,  2 4 9 1 2 ,  2 5 3 7 4  H a r a * a j i a p  o j i H H r a H  6 v J i c a ,  o S ' b ’e K T r a q a  
o y j i r a H  M a c o ( j ) a H H H r  M a T e M a T H K  K y T H J i n u i H  y q y H  7  =  0  9  h h i o h h j i h j i h k  

in n  .H U I t ) H , U I H  O P ^ H K H H  T O H H H r .  B y H A 3  y j i n ’a u i  Xa TOJI HTH 
C T _ 1 0 0  y p x a  K B a A p a T H K  w e T J i a H H i i i  S H J i a H  H o p M a J i  T a K C H M J i a H r a H  A e 6  
( p a p a 3  K H J i H H a ^ H .

>K: 2 4 9 4 8  <  a  <  2 5 0 5 2 .

10- MyCTCLKfUJl UlU

1. Bom T y n j i a M H H H r  X  S e J i r n c H  H o p M a j i  T a K C H M J i a H r a H .  A r a p  y p T a  
K B a A p a T H K  M e T J i a H H m  a ,  T a H J i a H M a  y p T a  k h h m b th  X  Ba T a H J i a H M a  

X a ™  n  6 e PHJiraH 6 y j i c a  ( a  =  5, * = 1 6 , 8 ;  n =  2 5 ) ,  HO M a - b J i y M  
a  M a T e M a T H K  k y th j ih lh h h  0 ,9 9  H m o H q j w j i H K  6h ji3 h 6 a x o j i a m  v w h  
H mOHMJ I H O p a j I H K H H  T O n H H r .

>K: J 9 , 2 3 < a <  19,37.
2. yjmamjiapHHHr TacoAH^HH xaTOJiHKJiapH ypTa KBaApaTHK 

HeTJiaHHmn <r =  4 0  m 6yjiraH SnprHHa a c 6 o 6  epAaMHAa TynAaH 
H H r n o H r a ^ a  S y j i r a H  Ma cot j )a  5 MapTa ( 6 n p  xhji mapoHTAa) yjiHaHraH 
A ra p  yjiqauijiapHHHr ypTa apncjjMeTHK k h h m 3th  * = 2 0 0 0  m sKaHJinrn 
MatJiyM o y j ica ,  HHinoHraqa SyjiraH a  x ^ k h k h h  MaccxjjaHH 0 ,9 5  HmoHM- 
jihjihk OHJiaH 6 a x o j ia m  yqyH HmoHmjih o p s j ih k h h  TonHHr

M :  1 96 0 ,8  < a < 2 0 3 9 , 2.
3. AHenepcHHeH H O M a t J i y M  HopMaji T a K C H M J i a H r a H  6 o m  TynjiaM 

M a T e M a TH K  K y T H J I H m u  y q y H  T 3 H J I 3 H M 3  X,3>KMH n  6 y H H q a _ V  HLHOH4JIHJIHK 
OHJiaH h m o h qjih  opaJiHf h h h  TonHHr. ByHAa n =  2 5  X  =  2 4- S 2 =  4- 
7 =  0 ,9 5 .

>K: 1 ,5744  < a < 3 , 2 2 5 6 .

4. Bom TynjiaMAaH n =  12 xa>KMJiH TaHJi3HM3 cwiHHraH:

X, - 0 ,5 —0,4 —0,2 0 0,2 0,6 0,8 I 1,2 1,5
ni 1 2 1 1 1 1 1 1 2 1

Bom T y n j i a M H H H r  riopMSJi T 3 K c h m ji3 h t 3 h 6 ejirH CH  M S T e M a T H K  

6 a x * c w a H r H U  HH ° ’9 5  Hmo Hl , J 1 H J 1 HK  6 l i J ] a n  H m o H q j i H  o p a j i H K  e p A a M H A a  

>K: — 0 , 0 4 < a < 0 , 8 8 ,

■ Bom T y n j i a M H H H r  H o p M a j i  T a K C H M J i 3 H r a H  m h k a o p h h  6 e J i r n c H A a H  

i i i i i i  a n  n  x , a>KMJiH T a H J i s H M a  6 y f t H q a  y p T a  K B a A p a T H K  q e T J i a H H i n  

i i i i i H J i r a H .
Arap n =  5 0 ,  S = 1 4  6 y j ic a ,  a )  ypTa KBaApaTHK qeTJiaHHm cr hh 

"')!) I nmoHqjiHJiHK 6njiaH KonjioBqn HiucmqjiH opsjihkhh  toiihht;
(i) xyAAH my MawiyMOTJiap 6 y \ \ m a  ioKopHAarH TaJiadiiH AHcnepcna  

v ■ (v11 6 a > K a p H H r .
>K: a )  7 , 9 8 < o < 2 0 , 0 2 ;  6 )  6 3 , 9 < a 2 < 4 0 0 , 8 .
(i. Bnp xhji aHHKJiHKAarn 15 Ta yjiqarn S y n n q a  ypTa KBaApaTHK 

•iruiaiiHLu 5  =  0 ,1 2  TonnjiraH. F j iq a m  aHHKJmrHHH 0 ,9 9  HinoHqjiHJiHK 
*>n.ian aHHKJiaHr.

>K: 0 , 0 3 < a < 0 , 2 1 .  
7. Bnpop (J)h3 hk KaTTajihk X  hh 6 h p - 6 h p h t3 6 ofjihk SyjiMaraH 4 Ta 

ivi'iam HaTH>KacHAa 28 ,6 ;  28 ,3 ;  2 8 ,2 ,  2 8 ,4  KHHM3TJiap ojihhtsh . y j i q s m
KilTOJlHTH HOpMSJl T3 KCHM 0TT3 3 r 3  A e 6  ( } ) a p a 3  KHJIH6, H o p M a J l
I . ] K C H M Jia H raH  X  t 3 c o a h ( } ) h h  m h k a o p h h h t  a  M a T eM aT H K  KyTHJIHmH y q y H  
')]■) %  HmoHqjiHJiHK SnJiaH HiuoHqjiH opajiHK t o h h h t .

>K: 28 ,11  < a < 2 8 , 6 5 -

11- §. rHnore3ajiapHH nnpcoHHHHr Myno(|)HK,JiHK 
KpHTepHMCH dyflM Ha TeKUlHpHUI

X  SejirHJiH 6o m  T y n j ia M A a H  o j iH H raH  X\,  X ‘2,. . . ,Xn T aH JiaH M s 6ep H J i raH  
O y j in S ,  v h h h t  a c o c H A a  6 o m  T yn jiaM H H H r TaKCHMOT c})yHKUHHCH 
\ a K H A a r a  H 0■ F ( x )  = F o { x ) a co c H H  rH n o T e3 aH H  H\ :  F ( x )  ^ F o ( x )  KOHKy- 
peHT ™ n o T e 3 3  6 y j i r 3 H A a  r e K m n p H m  K e p aK  SyjiCHH. X  6e J i r a  
khHM aTJiapHHH ( —  o o ; a i ) = A i ,  A 2 =  [ai; <22) , . . . ,  A f t - i = [ a * - r 2; a * - i ) ,  
, \ /; =  [ a * _  1; + 00) o p a j i H K J i s p r a  6 y j ia M H 3 ,  m  TaH JiaHM a KHHMaTJiapH-
11 h h r  A, —  o p s J iH K J i a p r a  T y m r s H  k h  HMaTJiapHHH h t  c o h h  6yjicHH Ba

n:
w , —  - P, =  / , ( X 6 A 1). y  xojiAa

p i  + ^ 2  +  - \ - p k  —  1 , 

n\ + « 2  +  ... -\-rik —  n,

KyH H A arH  C T a T H C T H K a H H  3 H H K J 1 3 H M H 3 :

,/2 v  v  (ni ~ nP i f  Y = n  2 j -------------=  2 j ---------------•
( = , P' ,= .  np‘

Arsp Ho THnoTe3a ypHHJiH 6yjiH6, n p , - > 5  Syjica, Y'2 ( k —  1) — 
030AJIHK Aapa>KaJiH x u  —  K B aA paT  TaKCHMOT S y f l n q a  T a k c h M J i a h f 3 h -  
AHp.

Arap Fo(x)  TaKCHMOT (j)yHKU,Hhas / Ta HOMaT>JiyM napaMeTpjiap 
6 v j i h 6 ,  y j i a p  T 3 H J i a H M a  S y f t H q s  S a x o j i a H r s H  S y j i c s ,  o 3 o a j i h k  A a p a > K 3 J i a -  

p H  c o h h  ( k  —  / — 1)  r a  T e H r  6 y j i 3 A H .
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3HAH FlHpCOHHHHr MyBO(j)HK,JIHK KpHTepHHCHHH aHHKA3HMH3. By- 
HHHT ynyH aBB3Ji a  shhkjihahk Aspa)KacH Ba x u  — k b s a p s t  TaKCHMOT 
yMyH >k3AB3aa3h X k ~ i ; a HHHr P  (F 2> Xk- \ , «) = a  6yji3AHT3H kphthk 
KHHM3TH T0HHA3AH.

C yH rpa T aH JiaH M a K H H M a r a r s  Kypa Y2 x h c o S j i s h s a h ,  a rap
Y  < ' x k—i;a S y j i c a ,  Ho r H n a r e 3a  K a S y j i  k h j i h h s a h  Ba 6 o u i  TynjiaM Fo(x)  
TaKCHMOT (JjyHKUHHra s r a  js,e6 x h c o G a s h s a h ,  a r a p  Y2^ > x b_,  6y j i c a  
Ho r a n o T e 3a  p a A  s t h j i s a h .

Arap o3oajihk Aapa>Ka 30 AaH KaTTa Syjica, kphthk khhm3 t  HopMaji 
TaKCHMOTflaH (j)0Hfl3JI3HH6 TOnHJiaflH.

l - M H C O J I .  X  SeJITHJIH S o u l  T ynJiaM A 3H  O A H H raH  TaH JI3H M 3H H H T 
CT3THCTHK T 3KCHM 0TH 6 e p H J i r 3 H :

At [0:5) [5;10) [10;15) [15;20) [20;25) [25;30) [30,35) [35;40), [40;45) [45:50)

ni 2 12 8 4 14 6 10 2 1 11

X  6eJITHHHHr TaKCHMOT <J)yHKURHCH TeKHC TaKCHMOTra MyBO(j)HK eKH 
MyBO(J)HK SMacjiHTHHH 0 ,0 5  aHHKJiHK A a p a w a c n  SHJiaH riHpcoHHHHr 
MyBO(J)HKJIHK KpHTepHHCH epAaMHAa TeKLUHpHHr.

E h h u i .

n =  2  n ~ 70.

KyHHAarH *aA B ajiH H  Ty3aMH3:

X 2,5 7,5 12,5 17,5 22,5 27,5 32,5 37,5 42,5 47,5
w 0,029 0,171 0,114 0,057 0,2 0,086 0,143 0,029 0,014 0,157

< 0 , = ^ t ) 7 O 2 9 ;  ^ 2 =  i 1 = 0 , 1 7 1 ;  ^ 3  =  ̂ = 0 , 1 1 4 5

“>4=-^-=.0 ,057;  w * = ^ = W \  ^ 6 = ^ = 0 , 0 8 6 ;

7 = ^ = 0 , 143; ^ 8 = ^ = 0 , 02 9;  a ,9= J L = o , 0 1 4 ;  ® 10= ^ = 0 , 1 5 7 .

*0
X =  2 ^ = 2 , 5 - 0 , 0 2 9  +  7 ,5 - 0 ,1 7 1  +  1 2 ,5 - 0 ,1 1 4  +

i=i

+  1 7 ,5 -  0 ,0 5 7  +  2 2 ,5  • 0 ,2  +  2 7 ,5  • 0 ,0 8 6  +  3 2 ,5  • 0 ,1 4 3  +

+  37 ,5-0,029 +  42,5 • 0,014 +  47,5 • 0,157 =

=  2 , 5 ( 0 ,0 2 9  +  3 - 0 ,1 7 1  + 5 - 0 , 1 1 4  +  7 - 0 , 0 5 7  +  9 - 0 , 2  +  

+  1 1 - 0 , 0 8 6 +  1 3 - 0 ,1 4  +  1 5 - 0 ,0 2 9  +  1 7 - 0 ,0 1 4  +  1 9 - 0 , 1 5 7 )  =  
=  2 4 ,4 2 8 5 ;
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Y = 2 ,5 2( 0 ,0 2 9  +  9 - 0 ,1 7 1  + 2 5 - 0 , 1 1 4  +  4 9 - 0 , 0 5 7  +  81 - 0 ,2  +  

-1-121 - 0 , 0 8 6 +  1 6 9 - 0 ,1 4 3  +  2 2 5 - 0 , 0 2 9  +
+  2 8 9 - 0 , 0 1 4  +  361 -0 ,1 5 7 )  = 7 8 2 , 6 7 ;

. . Y 2— l ( =  7 8 2 , 6 7 —  ( 2 4 ,4 2 8 5 )  ° = 7 8 2 , 6 7  —  5 9 6 , 7 5 =  185 ,92;  

X  SeJirH yMyH

S =  ^ 1 8 5 , 9 2  «  13 ,63.

M( X )
a-\-b ; D ( X )  =

(b— a) ' b — a
2 ^ W = - 2 V f

rtyjiraHHaaH a  Ba b h h  a h h  kji a h i  yMyH KyHHAara CHCTeMaHH Ty3aMH3:

a-\-b
2

b — a
2V 3

= 2 4 ,4 3 ,  

= 13,63

f a +  6 =  4 8 ,8 6 ,  

{  b — a =  4 7 ,1 6  "

-*>(6 =  4 8 ,0 1 ;  a  =  0 , 8 5 ) ;

l l
b - a ~  4 7 ,1 6 '

= 0 ,0 2 1 2 .

l l I y H A a f l  k h j i h 6 ,

f W

0, a r a p  x < 0 , 8 5 ,

0 ,0 2 1 2 ,  a r a p  0 , 8 5 ^ a: ^  4 8 ,0 1 ,

0, a r a p  x > 4 8 , 0 1 ,

6 y  e p a a  / ( x )  —  X  S e J i r H H H H r  3 h m j i h k  ( J j y H K U H HC H ^

3 h a h  TeKHC TaKCHMOT 6yftHMa X  6eArHHHHr 10, 5 ) ,  [ a ,  1 U ) , . . . ,  l"io, 
5 0 )  O p a A H K A a p r a  TyiUHUI 3 X,THMOJIAHKAapHHH T O n a M H 3 .

Ai [-5 :0 ) [0:5) [5:10) [10:15) [15:20) [20;25)

Pi 0 0,088 0,106 0,106 0,106 0,106

At [25:30) [30;35) [35:40) [40:45) [45:50) [50:55)

Pi 0,106 0,106 0,106 0,106 0,064 0

pi  = P ( 0 < c X c 5 )  =  p ( 0 , 8 5 < X < 5 )  =  j 0,0212d x  =
0,85

=  0,0212x I * =  0 ,0212-4 ,15  =  0,088.I 0,of)
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48,01

p 10= P ( 4 5 < ^ < 5 0 )  = P ( 4 5 < X < 4 8 , 0 1 ) =  J 0 , 0 2 1 2 d x  =
45

=  0 , 0 2 2 I x  148'°‘ =  0 ,0 2 1 2 - 3 ,0 1  = 0 , 0 6 4 .
I 45

Y2 h h  x ,H C o 6 j i a u i  y q y H  K y H H A a rH  j k s a b s a h h  T y 3 a M H 3 :

w i Pi w . - P i ( " i - P f
('w ~ P f  

Pi

0,029
0,171
0,114
0,057
0,2
0,086
0,143
0,029
0,014
0,157

0,088
0,106
0,106
0,106
0,106
0,106
0,106
0,106
0,106
0,064

—0,059
0,065
0,008

—0,049
0,094

—0,020
0,037

—0,077
—0,092

0,093

0,003
0,004
0,006
0,002
0,009
0,000
0,001
0,006
0,008
0,009

0,034
0,038
0,057
0,019
0,085
0,000
0,009
0,057
0,075
0,141

0,515

& ( jjy.--p \ ̂
LUyHAaft k h j i h 6 Y2= n - 2  1 ‘ = 7 0 - 0 , 5 1 5  =  3 6 ,0 5 ,  ht>hh

/ =  I *
y2 =  36,05.

XU —  KBSApaT TaKCHMOT >K3AB3AHA3H M atJiyM KH

-̂ 10 — 2 — I; 0,05= X 7-, 0,05=  14,1.
K2> 1 4 , 1  SyjiraHH yqyH 6 ou i  TynjiaMHHHr TaKCHMOT (JiyHKunncH 

0,05 aHHKJiHK Aapa>Ka 6 hji3 h tckhc TaKCHMOTra moc KejiMaftAH AeraH 
x y j io ca ra  ara 6 y j iaM H 3 .

2 - m h c o a .  X  SeJirHJiH 6o u i  T y n j iaM A aH  o jiH HraH TaHJiaHM aHHHr 
CTaTHCTHK TaKCHMOTH S ep nA raH :

A i [0;3) [3;6) [6;9) [9; 12) [12;15) [15;18) [18;21) [21 ;24) [24;27) [27 ;30)

ni l 3 4 6 11 10 7 5 2 1

X  SeATHHHHr TaKCHMOT (})yHKUHHCH HOpMaJl TaKCHMOTra MyBO(J)HK 
eKH MyBO(f)HK 3MacAHTHHH 0,05 aHHKAHAHK A s p a w a c n  6 hA3H IlHpCOH- 
HHHT MyBOlftHKAHK KpHTepHHCH epAaMHAa 3HH KA3HT.

10 n. _____
E q h  ui. n =  2  n , = 5 0 ,  w ~  — , /  =  1,10 A e 6  o a h 6 ,  K y H H A a r H  >KaA"

(=1 n
B a . n h h  T y 3 a M H 3 :
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*,■ 1.5 4,5 7,5 10,5 13,5 16,5 19,5 22,5 25,5 28,5

w. 0,02 0,06 0,08 0,12 0,22 0,20 0,14 0,10 0,04 0,02

— 3 7 — 1,5 ' a j i M a h i t h p h i i i h h  6 a > K a p c a K ,  T B a  7 2 yq> 
aKCHMOT KVHHA3THq3 6y Aa AHI

H CTa THCTHK

T 1 2 3 4 5 6 7 8 9 10

w 0,02 0,06 0,08 0,12 0,22 0,2 0,14 0,1 0,04 0,02

T2 1 4 9 16 25 36 49 64 81 100

w 0,02 0,06 0,08 
------ ..

0,12 0,22 0,2 0,14 0,1 0,04 0,02

f = 0 , 2  4 - 0 , 1 2  +  0 ,2 4  +  0 , 4 8 +  1,1 +  1,2 +  0 ,9 8  +  0 ,8  +  0 ,3 6  +  0 ,2  =  5,5.  

7 2 =  0 , 0 2 +  0 , 2 4 +  0 ,7 2  +  1,92 +  5 ,5  +  7 ,2  +  6 ,8 6  +  6 ,4  +  3 ,2 4  +  2 =  3 4 ,1 .  

X  =  3 - T  — 1,5 =  3 - 5 , 5 — 1 , 5 = 1 5 .

5 2 =  9 ( 7 ^ - T 2) = 3 4 , 6 5 .

S =  5,9.

XleMaK,
(*-15>2

=  69,3 •

=  u  SyACHH, y x,OAAa

/ w = M T S e “ ^ i s 0 ’17-'l><“ ) -

6 y  ep A a  cp(u) = - ^ =  e 2 6yji3AH.

By ( j ) yHKU, HHHHHr  K H H M 3 T A a p H A a H  <J)OHAaAaHH6 H H 3  6HTTa >K3ABaA 

T y 3 a M H 3  (h =  3) .

X u <p(«) /M h f ( x ) X u <p(u) f ix ) h f ( x )

1,5 —2,29 0,029 0,005 0,02 16,5 0,25 0,387 0,066 0,20

4,5 — 1,78 0,082 0,014 0,04 19,5 0,76 0,299 0,051- 0,15

7,5 — 1,27 0,178 0,030 0,09 22,5 1,27 0,178 0,030 0,09

10,5 —0,76 0,299 0,051 0,15 25,5 1,78 0,082 0,014 0,04

13,5 —0,25 0,387 0,066 0,20 28,5 2,29 0,029 0,005 0,02

S hah K yftHAarn
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cf)opMyjia epAaMHAa op a jiH K Jiap ra  T y u m n  3x;THM0JiJiHKJiapHHH x h c o 6 -
A3HMH3:

P ( 0 < X < 3 ) =  0 ,0 1 5 4 ^ 0 , 0 2 ,

P ( 3 < X < 6 ) =  0 ,0 4 2 5 ^ 0 ,0 4 ,

P  ( 6  < X <  9 ) =  0 , 0 9 0 5 ^ 0 ,0 9 ,

P (  9 < X <  1 2 ) = 0 , 1 5 1  « 0 , 1 5 ,

/ >( 1 2 < X <  1 5 ) =  0 , 1 9 4 6  «  0 , 1 9 ,

P ( 1 5 < X < 1 8 ) = 0 , 1 9 4 6 ^ 0 , 1 9 ,

P {  1 8  < X < 2 1 ) = 0 , 1 5 1  «  0 , 1 5 ,

P (  2 1  < X < 2 4 ) = 0 ,0 9 1 5 ^ 0 ,0 9 ,

P  ( 2 4  < X < 2 7 ) =  0 ,0 4 2 5 ^ 0 ,0 4 ,

( 2 7 < < X < 3 0 ) = 0 , 0 1 5 4 ^ 0 , 0 2 ,

HaTHJKaAa KyftHAarn >KaABajira a r a  6y/iaMH3:

(6 y  epA a a —  MaTeMaTHK K y m n H tu  Ba

A i [0;3) [3:6) [6;9) [9:12) [12;15) [15;18) [18;21) [21 ;24) [24;27) [27 ;30)
Pi 0,02 0,04 0,09 , 0,15 0,19 0,19 0,15 0,09 0,04 0,02

IOKopHAarHJiapAaH 4>OHA3JiaHH6, Y 2 h h  x,HCo6jiaui ynyH >K3a b 3a  
Ty33MH3:

w. Pi wi - p i (wt- P f fwi - p i f  
Pi

0,02 0,02 0 0,0000 0,00
0,06 0,04 0,02 0,0004 0,01
0,08 0,09 —0,01 0,0001 0,001
0,12 0,15 —0,03 0,0009 0,006
0,22 0,20 0,02 0,0004 0,006
0,2 0,20 0,00 0,0000 0,02
0,14 0,15 —0,01 0,0001 0,00
0,1 0,09 0,01 0,0001 0,0007
0,04 0,04 0 0,0000 0,00
0,02 0,02 0 0,0000 0,00

0,0387

Y * = n  2 - ^ ^ = 5 0 . 0 , 0 3 8 7 =  1 ,935 ;

XU KBaApaT TaKCHMOT JK3AB3JIHA3H X10_ 2_ | . 005=  14,1.
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y 2 < 1 4  1 6y jiraH H  y^yH  6 o u i  Tyn/iaMHHHr t s k c h m o t  cJjyHKUHHCH 
0 , 0 5  3HHKJTHAHK A a p a * 3  S h j is h  HopMaA TaKCHMOTra moc KejiaAH AeraH 
K y jio ca ra  s r a  6yji3MH3.

1 1 - d a p c x o n a  ronu iupuF u  

X  6e.nrH.JiH 6 o l u  T y r iA 3 M A a H  o j i h h t s h  t s h a s h m s h h h p  c t s t h c t h k

iaKCHMOTH 6 ep n J i raH :

A i [4,1 ;4,2) [4,2;4,3) [4,3;4,4) [4,4;4,5) [4,5;4,6) [4,6;4,7) [4,7;4,8) [4,8;4,9) [4,9;5,0)

ni 1 2 3 4 5 8 8 9 10

X  S e J i r H H H H T  T a K C H M O T  4 ) y H K UH H C H  H O pM 3 A T aK C H M O T ra  MyBO(|)HK 

OKH MyBO(|)HK 3 M3 CJIHTHHH 0 , 0 5  3HHK-JIHK A a p 3 > K 3  6 HJI3 H I l H p C O H H H H r  

MyBoc})HKJinK KpHTepHHCH epAaMHAa aHHKJiaHr.
>K: H o p M a J i  TaKCHMOTra m o c  KeA3AH.

11- MyCTOKfUA urn  

X  6e ji rH JM  6o u j  T y n A 3 MAaH o a h h t 3 h  T aH JiaM aH H H r c t 3 T h c t h k  

TaKCHMOTH 6 e p H A T 3 H :

A i [0;10) [10;20) [20;30) [30;40) [40;50) [50;60)

ni 11 14 15 10 14 16

X  S e A r H H H H r  T3 KCHM0T (jiyHKUHJFlCH TeKHC T3 KCHM0 TT3  MyBO<f)HK eKH 
MyBO(})HK 3 M3 CAHTHHH 0 , 0 5  3 HHKAHAHK A 3 p a > K 3 CH 6 HJI3 H F l Hp COHH HHr  
MyBO(J)HKAHK KpHTepHHCH epAaMHAa aHHK’JiaHT.
>K:  T eK H C  TaKCHMOT 6 HAa H MyB Oc J jH KJ i ams AH.

2-A a 6 o p a ro p u H  M auiryA oru  
Hu3UKiAU p e e p e c c u H  T e m A a M a c u n u  s h z  k u h u k  K e adparA ap  

ycyAU epdaM uda  anui^Aaui

X  B a  Y  SeATHAH HKKH yAHOBAH 6oLH T y n A a M A 3 H  O A H H r a H  n  X ,a* M A H  
T a H J ia H M a  S e p H A r a H  SyA CH H . ( x „  y k )  K y 3 a r a A r a H  K H H M aT J iapH H H  m o c  
q a c T O T a j i a p n  6 h j i 3 h  y u i 6 y  K o p p e A a u n o H  * a A B a A r a  * o H A a m T H p a M H 3 .
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KyHHAarH SejirH JiauiJiapH H  k h p h t 3 m h3:

-  i 1 -  i m

x = T 2 x ' , - . - . r = i  % «/>.,•i= l j— |

X F = + 2  2 W i;)T 2= + 2 ^ ,
'=  I /= ! /' =  I

2  y*n  0 2x = X ‘2 —  J ( 2

o 2= T 2- T % = I X ^ l ± .

Y  Y — ~V~r (x  — 3Hr  KHMHK K B aiipaT jiap  ycyjiH  GnJiaH T o n n jiraH

Y HHHr X  r a  T y r p n  h h 3h k j i h  perpeccHH T e H r j ia M a c H j in p .
K y n n H M H  6 y  T e H r j i a M a H H  t o h h l h h h  c o f l f l a j i a u i T H p H U J  y w y H

u , =  * = $ - ,  V - ^ L
"I ^2

aJ lMaiUTHpHIUJiap  KHpHTHJiaAH.
C i  Ba  C 2 m o c  p a BH Hi i ia  Ba t/i=S^ ^  t /m B a  pH a  u h  o h

K a T o p j i a p H H H r  y p T a j i a p H f l a  JKOHJ ia mr aH B a p H a H T a j i a p ,  h i  Ba  h i  . nap  s e a  
B a p n a U H O H  K a T o p j i a p  KyuiHH B a p H a H T a j i a p H H H H r  a i m p M a c H .

l O K o p H i i a r H  a j i M a i U T H p H i u j i a p A a H  4>OHAaJiaHH6,  4 h 3 h k j i h  p e r p e c c H H  
T eHr j i aMac HHH T o n H i u a a  Ky f i H f l a r a  ( J ) op My j i a j r a p  HUUiaTHJiaf lH:

1 1 _ | m
u = ~  2  u f i  v = ^  2  v f i

<■= 1 n /= l

----  1  ̂ TT , m2 * vi 2 2 1 -̂1 9
«  = - 1 /

(j2u =  u 2— u \  o 2= v 2—"Û ,

a x ~ h r o u, a y= h 2o v, X  =  u - h ,  +  C t

l m
2  2  «,^n,7

} '= U -/Z 2  +  C2,
2  2  ujvjriij — n - u v

KoppeJiHUHOH *aflBaji Ma-wiyiwoTJiapH 6 y k m a  Y HHHr X  ra TvrnH

™ ™ r p e r p e c c " ”  » » ™  ^ ^ i Z 7 y , y : :  i z z
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2.

4.
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Y  \ 5 10 15 20 25 30 ng

30 2 6 — — — — 8

40 — 5 3 — — — 8

50 — — 7 40 2 — 49

60 — — 4 9 6 — 19

70 _ — — 4 7 5 16

n* 2 11 _ 14 53 15 5

o01
 c

X
10 15 20 25 30 35 ny

20 5 1 • — — — — 6

30 _ 6 2 — — — 8

40 __ — 40 5 5 — 50

50 _ — 2 8 7 — 17

60 _ — — 4 7 8 19

5 7 9 52 19 8

OoIIe
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r  \
5 15 25 35 45 ny

2 3 14 — — 17

12 — 16 18 — 34

22 _ — 20 10 11 41

32 — — — 6 2 8

"x 3 30 38 16 13 /t= 1 0 0

26.

4 6 8 10 12 n»

3 7 21 10 — — 38

8 __ 5 15 10 — 30

13 __ — 11 10 4 25

18 __ — — 4 3 7

7 26 36 24 7 n  = 100

28.

569



29. 3 7 11 15 19 ng

2 2 4 — — — 6
6 — 3 5 — — 8
8 — — 5 35 5 45
10 — — 2 8 17 27
12 — — — 4 10 14

«* 2 7 12 47 32

o01
 c

\  X 2 5 8 11 14 17 ns

i 2 4 — — — — 6
6 — 6 3 — — — 9
11 — — 6 35 4 — 45
16 — — 2 8 6 — 16
21 — — — 14 7 3 24

2 10 11 57 17 3 n  = 100

30.

12- Ha3opar uiuu

1.1. X  TaCOAH({)HH MHKJHOp F  (x) TaKCHMOT (J)yHKUHHCH OpKaJLH 
SepHJiraH:

0, arap xsg; 1, 
lF{x)
10 (3x2 -4) ,  arap 1 < x <  2,

1, arap x > 2 .

3H4J1HK (|)yHKU.HH f  ( x ) , M  ( X ) , D( X ) ,  a ( X)  J ia p H H  TOnHHT.
F ( X)  Ba f ( x )  4)yHKUHHJiapHHHHr rpa(J)HrHHH hh3h Hr.
1.2. HopMaji TaKCHMJiaHraH X  t3coa h i{ )h h  m h k a o p h h h t  MaTeMaTHK 

KyTHJiHLUH <2 =  2 Ba ypTa KBaaparaK MeTJiaHHhjh ct =  6. P ( 4 < * < 9 )  hh
T o n H H r .

1.3.  H o p M a j i  TaKCHMOTHHHT HOMaT>JiyM M a T e M a T H K  KyTHJiHLUH a  HH 
7  =  0 ,9 5  h l u o h h j i h j i h k  S n j i a H  6 a x , o j i a u i  y w y H  h l h o h h j i h  o p a j iH K H H  t o n h h r 
( *  =  74 ,69 ;  n =  25; a  =  2 ,5 ) .

2 .1 .  *  TaCOAH(j)HH MHKAOP F  (x )  TaKCHMOT (})yHKUHHCH 0HJiaH 
SepHJiraH:

0, a r a p  x ^  —

F( x )  = 5 x + l ,  arap 

I, arap x > 0 .  
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■ < x <  0,

4,yHKUHH f ( x ) , M  ( X ) , D  ( X ) , a  ( X)  JiapHH Tominr x,aMAa F  (x) 

i.vnijiHiuH a  =  3 Ba ypTa KBaipaTHK 0  =  2. P ( 3 < J f < l ( »

" "  '2 3 BH o p » M  TaKCHMOTHHHT M3TCM3THK KyTHJlHUJH a

t a —  y « y «  ■—  “P3-™ 1™  TonHHr t * - 74'70’

" = 3 5i;. " F 3Tac<mH(t)HS m hk ao p  f W  TaKCHMOT (ftyKUHHCH 6H.naH

O e p H J i r a H :

'0,  arap x ^  — n.

F ( x )  =
^ j 2 c o s ~ ,  arap-

1, arap x;

3 m « h k  ^ h k u h h  f M  , M ( X ) , D ( X ) , a ( X )  .napHH To n H „r « M A a  F W  >a

, {X) Q y u m m M p m m  rpa*HM apH HH M i r _  MaTeMaTHK
3 2. H o p M a ji  TaKCHMJiaHraH X TacoAH(pHH F p , t- <r- v ' < r g \  Hh

0  =  4 aa  J p r a  KBaaaTHK » r a a —  0 =  2. P ( 5 < X < 9 )

TOnH^ '  H nnM fl n TaKCHMOTHHHT MaTeMaTHK KyTHJIHIHH a  HH 
y J %  „ L ° „ P« S a „  S a x o . a o ,  y y n  opajiHKHH TonHHr

('? 1 714 ,7 X Ta“ o O T * H l 3 » « K I o p  TSKCHMOT +yHKUH»CH F(X> « « » »

SepHJiraH:

F(x)  =

'0, arap x < I  0,

arap 0 < * ^ 4 ,  

J ,  arap x > 4 .

3 hmjihk 4 ,y HKHHH f ( x ) , M ( X ) , D ( X ) , a ( X )  ^ Phh TonHHr, W MAa F (x)  Ba

' “ v r « - ^ 5  s ™ =
Y H H H r  M a T e M a T H K  KyTHJiHLUH a — 5, y p  P

“  =  t 3 P ( 2 ^ 0 l T a = „ r  MaTeMaTHK K y T „ , „ u i „  a  HH 
y J %  i ! = , H r S , a „ _  ^ a n a ,  y -y H  „ u ,o h h , »  opa,„KHH

" T L  {JjyHKUHHCH F W  < M »

S e p H J i r a H :

F( x )  =

0, arap 4, 

ln- j ,  arap 4 < * <  4e, 

.1, arap x > 4 e .
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3 hmjihk 4>yHK,uHH f ( x ) ,  M( X ) ,  D ( X ) ,  o ( X)  A a p HH TonHHr x,aMaa F( x)  
Ba f ( x )  4)yHKUHHJiapHHHr rpacf)HKJiapHHH MH3HHr.

5.2. H o p M a J i  TaKCHMJiaHraH X  TacoAH(f)HH mhkaophhht MaTeMaTHK 
KyTHJiHiiiH a =  6 ,  ypTa KBaApaTHK qeTJiaHHLUH a  =  2. P ( 4 < X < ; 1 2 )  hh
T o n H H r .

5 .3 .  HopMSJl T a K C H M O T H H H T  M a T e M a T H K  KyTHJIHLUH a  HH 
Y = = 0 ,9 5  HLUOH'-IJIHJIHK gH JiaH  KOnJIHH/JH raH HLUOHRJIH ODaJIHK,HH T o n H H r  
(X =  74,73; n =  81; a =  4,5).

6.1. X  TaCOAH(})HH MHKAOP TaKCHMOT 4>yHKLWHCH F (x)  6 hM H  
S epH JiraH :

0, arap xsg: 0,

F( x )  = r(2x2+ x ) ,  arap o < : x <  1, 

1, arap x >  1.

3 hmjlhk (JjyHKiMH f ( x ) ,  M ( X ) , D ( X ) , o ( X )  JiapHH TonHHr xaM Aa F( x )  Ba 
f ( x )  JiapHHHr rpacJ)HKJiapnHH mh3hht\.

6.2. x  Tacof lH( j)HH MHKAOP Ho pM aj i  KOHyH GyHHMa TaKCHMJiaHraH 
MaTeMaTHK KyTHJIHILIH 0  =  7, ypTa KBa A paTHK MeTJiaHHIUH 
o  =  2.  P ( 3 < I <  10) HH TonHHr.

6.3. HopMaJT TaKCHMOTHHHT MaTeMaTHK KyTHAHLUH a  HH 
7  =  0 ,9 5  hinohm jihah k 6hji3H 6 a x o A a m  y q y H h lu oh m ^ h  o p s a h k h h  TonHHr
( X  =  74,73; n =  8 1 ;  <x =  4 ,5 ) .

7 .1 .  X  TacaaH<})HH MHKAOP TaKCHMOT ^ Y hklihhch Fi x )  6HA3H 
SepHJiraH:

0, a r a p  xs£T 0, 

l
F ( x )  = ; { x 3+ x ) ,  arap 0 < a : :  

1, arap x >  1.

1,

Ba3 hmahk (J>yHKU,HH f ( x ) ,  M( X ) ,  D( X ) ,  a ( X)  AapHH TonHHr F( x )
f ( x )  HHHr rpa4)HKJ]apHHH '-iH3HHr.

7.2. H opM aA  TaKCHMJiaHraH X  T3Co a h (|)hh  m h k a o p h h h t  MaTeMaTHK 
KyTHJiHHiH a =  8 Ba ypTa KBaApaTHK qeTJiaHHLUH cr =  5. P ( 3 < x d 5 )  
HH TonHHr.

7.3.  H opM aA  T aK C H M O T H H H T  MaTeMaTHK KyTHJIHLUH CL HH
7 =  0,95 h  hj o h m j i  h a h  k  S h a s h  6ax,OAaiu yqyH h l u o h m j i h  opaAHKHH TonHHr 
( *  =  74,74; n =  100; ct =  5)-

8.1. X  TaCOAH(})HH MHKAOP TaKCHMOT ( J ty H K U H H C H  F (x)  6vUiaH 
C e p H J ir a H :

0, a r a p  x s ^ i o ,

F ( * )  =
3x2- f 2 x ,  arap o < x :

1, a r a p  x >  —
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{ i i m j i h k  cj)yh k l i , h h  f  ( x ) , M  ( x ) , D  ( X ) , a  (X) A a p H H  T o n H H r  x , a M A a  F( x )  B a  

l ( x )  H H H r  r p a t j j H T H H H  M H3 HHT .
8.2.  H o p M a A  T a K C H M A a H r a H  X  t 3 C o a h 4 > h h  m h k a o p h h h t  M a T e M 3 T H K  

k y T H A H  LUH 0 =  9 B a  y p T a  KB3ApaTHK q e T A 3 H H U I H  a =  6. P ( 5 < X <  14) 
Mil T o n H H r .

8.3. H o p M a A  T a K C H M O T H H H T  M a T e M a T H K  KyTHAHLUH 0 HH 
7 =  0,95 h l u o h m j i h a h k  6 H A a H  S a x o A a u u  y q y H  h l u o h m a h  o p a A H K H H  t o -  

nmir (X =  74,75; n = 1 2 1 ;  ct =  5,5).
9.1. X  TaCOAH( }) HH M H K A O P  T a K C H M O T  4>yHKU,HHCH F  (x )  O H A 3 H  

o e p H A r a H :

’ 0, a r a p  x ^  0,

F (x )  =
2 sinx,  arap 0 < x < —,

1, arap x \

3nqjiHK <}>yHKUHH f ( x ) , M ( X ) , D ( X ) , o ( X )  AapHH tooh ht  xaMAa F (x)  Ba
f i x )  (J)yHKU,HHAapHHHr rpa(J )HKAapHHH qH 3HH T.

9.2. X  TacoAH(})HH mhkaop HopMaA KOHyH 6yHHMa TaKCHMjiaHraH, 
MaTeMaTHK KyTHAHUiH a = 1 0 ,  ypTa KBaApaTHK qeTAaHHUiH a =  4. 
P ( 2 < X <  13) HH TonHHr.

9.3. HopMaA TaKCHMOTHHHT MaTeMaTHK KyTHAHLUH 0 HH 
 ̂— 0,95 HUIOHMAHAHK SHAaH 6aX,OA3UJ yqyH HHIOHqAHAHK OpaAHFHHH

TonHHr (X =  74,76; n =  114; a =  6).
10.1. X  TaCOAH<|)HH MHKAOP TaKCHMOT (pyHKUHHCH F (X) OHA3H 

S e p H A r a H :

0, 3 T 3 P  X ^  1,
1

F( x )  = (x2+ 3 x  — 4) ,  3 T 3 P  1 < X < 2 ,  

_ 1 ,  3 T 3 p  X > 2 .

3 hHAHK (J)yHKU,HH f { x ) ,  M ( X ) , D ( X ) , o ( x )  A 3 P H H  TOTIHHT X 3M A 3 F( x )  S 3  

f ( x )  A a p H H H T  r p a ^ H K A a p H H H  MH3HHT.
10.2. HopMaA TaKCHMAaHraH X  t3Coah(})hh mhkaophhht MaTeMaTHK 

KyTHAHLUH a = l l  Ba ypT3 KBaApaTHK qeTAaHHLUH 0 =  5. P ( 7 < x <  17) 
HH TonHHr.

10.3. HopMaA T aK C H M O T H H H T  M a T e M a T H K  KyTHAHLUH O HH
O =  0 )9 5  HLUOHqAHAHK 6 H A a H  63X,OAaLH yMyH HLUOHMJIH O paAHK HH TOTIHHT

(X =  74,91; n =  729; a = 1 3 , 5 ) .
11.1. X  T 3 C 0 AHC[)HH MHKAOP TaKCHMOT (})yHKU,HHCH F ( X )  0 H A 3 H  

6 e p H A r a H ;

F( x )

0, srap x ^  —, 

■J ( 3 x — 1), arap 2 ’ 

. 1, arap x > 2 .
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3nMAHK (})yHKIJ,Hfl f i x )  M i X \  D ( Y \  \ 
f ( x )  (JjyHKUHHJiapHHHr rpa(J)HrHHH WH3L r . ' laPHH T° nHHr *aMAa F( x )  B{|

KyTHJIHLUH 6 = 1 2  Ba K| p ^ aKBa 7̂na^ TaC0AH<^ H]S MHK,AOpHHHr MaTeMaTHK 
HH TOUHHF. ^  ^TAaHHLUH 0  =  4.  P ( 7 < X < 1 8)

» ^ T ; ; ™ Ki a s r r ™ a" T e " a ™ K k > ™ ™  »  » »
TOUHHr (X  =  7 4 J 7 ;  n = 1 6 9  ” = 6  5 ^  Y YH HUJ0™  opajiHkhhh  

C e p ™ *  T aC 0M '* " a » » M o p „ ™ r  TaKc BM„T 4,y B « „ „ » c „ r ( x )  6 l l m l ,

f o ,  a r a p  x <  — 1,

F( x )  = y * +  1 , a r a p  — ] 

1, a r a p  x > 0 .
0,

F{ x )  83

H^TonHHr.

CT =  0 ,9 5  HUIOHMJ1HJIHK S H ^ a H ^ I ^ a u j  V H V H M a ™ K K y T H JIH m H  a  h h(-^ =  7 4 ,78 ;  « = 1 9 6 ; a  =  j y  y  y  h u j°hmah opajiHKHH TonHHr ■

PHJirmi: X  T a C 0 W ^  MH^ o p  TaKCHMOT ^ h k u h h c h  F ( x ) 6 „ j iaH 6 e -

'0, a r a p  3

F { x ) In— , a r a p  3 < x <  3e, 

1, a r a p  x > 3 e.

................ » « * ...  -

MaTeMaTHK^ " ™ ° /  ' £ “ 2 '  W ™  ™ c ™ , a „ ra „ ,
P (  H < X < 1 7 )  HH TOHHHr. ^  KB3AP a ™ K ™ H H W H  a  =  9.

Y ^ i g L i n o r X ™ ^  k y t h j i h u i h  a  h h

(X  =  74 ,79 ;  n =  22 5 ;  o  =  7, 5) .  y4yH ™ 0HqjIH opajiHKHH t o n h h r

t e p ,L 4r L X  raC° M 1l,Bii " ™ ° P  « „ „ T tj)yHKUH(ICH f ( x )  6 » M »

F ( * )

0, a r a p  x <  4 ^,
4

c o s 2x, a r a p  

1, a r a p  x > ji.
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S i i m a h k  ( J j v h k u h h  / ( x )  , M ( X ) ,  D ( X ) ,  o ( x )  J i a p H H  t o i i h u p ,  \ a \ u a  /■'(*) n;i  

) ( x)  ( J i y H K U H H J i a p H H H r  r p a c } ) H K J ] a p H H H  MH3HHT.
14.2. X  TacoAHt})HH MHKflop HopMaJ i  KOHyH SyiiHMa T M K n t M J i a i l i a n ,  

MaTeMaTHK k y t h j i h l u h  a  =  15, y p T a  KBaApaTHK m c t j i . i h mmit n * 
/J ( 9 < x < 2 1 )  h h  T onHHr .

14.3. H o p M a J i  T a K C H M O T H H H T  MaTeMaTHK KyTHJiH lllli II hm 
y =  0,95 h l u o h m a h a h k  6 H J i a H  6 a x o j i a i u  y q y H  h l u o h m j i h  opaJinKHn minim 
(X =  74 ,8 ;  «  =  2 56 ;  0 =  8 ) .

15 .1 .X  TaCOAH(|)HH MHKAOp TaKCHMOT (fjyHKUHHCH F (x)  6 l l J i n i l  

6 e p H J i r a H :

'0 ,  a r a p  x ^  —  1,

1
F ( x )  = - ( x + 1 ) ,  a r a p  — 1 < x <  1 

1, a r a p  x >  1.

3 hmahk tjjyHKUHHCH f  ( x ) , M  ( X ) , D ( X ) ,  o ( x )  JiapHH TonHHr xaM/ia F( x )  Ba 
f ( x )  4>yHKU,HHJiapHHHT rpa<})HKAapHHH MH3HHT.

15.2.  HopMaJi T a K C H M J ia H ra H  X  T acoA H cf)H H  m h k a o p h h h t  MaTeMaTHK 
KyTHJiH mu a = 1 6  Ba ypTa KBaApaTHK MeTJiaHHiun 0 =  6. P(  2 ' < x < 9 )
HH TO n H H T.

15.3. HopMaJi TaKCHMOTHHHT MaTeMaTHK KyTHJIHLUH a  HH
Y =  0 ,9 5  hiuohm ahjihk SHJiaH 6ax,OAam yqyH hluohmjih opajiHKHH TonHHr
( *  =  7 4 ,8 1 ;  n =  289; ct =  8 ,5 ) .

16.1. X  TaCOAH(})HH MHKAOP TaKCHMOT (})y HKU.HHCH ^ ( x )  SHJiaH 
SepHJiraH:

0, a r a p  x ^  0,

F ( x )  = — a r a p  0 < C x ^  3, 

1, a r a p  x > 3 .

3 hmjihk (JjyHKUHHCH f  ( x ) , M  ( X ) , D ( X ) , a ( x )  JiapHH TonHHr x,aMAa F( x )  Ba 
f ( x )  (|)yHKLlHHJiapHHHr rpa(f>HKJiapHHH MH3HHT. 

16.2. HopMaJi TaKCHMJiaHraH X  TacoAH(f>HH m h k a o p h h t  MaTeMaTHK 
KyTHJiHiUH a = 1 7  Ba ypTa KBaApaTHK MeTJiaHHiun or =  11. P ( 9 < x < 2 0 )  
HH TonHHr. 

16.3. HopMaJi TaKCHMOTHHHT MaTeMaTHK KyTHJiH IUH a  HH 
7  =  0 ,9 5  hu iohm ahahk S h a s h  6ax,OAam yqyH hluohmah opaAHKH TonHHr 
(X  =  7 4 ,8 2 ;  =  324 ;  <r =  9 ) .

17.1. X  TaCOAH(})HH MHKAOP TaKCHMOT (})yHKU,H5ICH F (x)  6HAaH 
SepHAraH:

0 . a r a p  x < :  2 , 

F( x )  =  j  ( x 2— 3 x  +  2 ) ,  a r a p  2 < x <  3, 

1 , a r a p  x > 3 .
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S H q j i H K i J j y H K U H H C H / ^ ) ,  M  ( X ) , D( X ) ,  o ( x )  J i a p H H  T o r i H H r  x a M A a  Fi x )  »i| 
f i x )  (pyHKUHHJiapHHHr rpaq[)HKJiapHHH 4H3HHr.

17.2 . HopMaji TaKCHMJiaHraH *  t3 c o a h ( | )h h  MHKAopHHHr MaTeMaTHK 
KyTHJiHiUH a = 1 8  Ba ypTa KBaApaTHK ^eTJiaHHiiin a  =  6 P  ( \0 < r  x < r ' » i  
h h  T o n H H r .  ' v

17.3. HopMaji TaK,CHMOTHHHr MaTeMaTHK k yth j ih ih h  a  hh v  =  0 ()f 
HmOHMAHJlHK 6HA3H 6aX,OJiaUI yqyH HUIOHHJIH opajiHKHH TOHHUI 
(A =  /4 ,8 d ;  n  =  do  1; a  =  9 , 5 ) .

6 e p H j f r 3 H ' ^  TaC0W<^>li^  M H K A O p  T3K. CHMOT ( j j yHKUHHC H F (x )  S HJ i a j )

a r a p  2 -
f ( x )  = \ x —  1, a r a p  2 < x < 4 ,

1, a r a p  x > 4 .

3H4J,HK4)y«KHHHCH f  (x)  , M  (X)  , D (X)  , O (x)  JiapHH TOnHHT X.3 MA3 F( x )  lit 
/ ( x )  (})yHKUHHJiapHHHr rp3(})HKJI3pHHH MH3HHr

t h k I8 k™ hZ ^  J - T q MJIaHra”H *  TacoAH(J,H0 MHKAopHHHr MaTCMa-
Ba KBaApaTHK ^eTJiaHHHIH CF =  7

^ ( l l < x < 2 3 )  hh  TonHHr.

v - i o ? '  H ° P M a JI T a K C H M O T H H H r  M 3 T e M 3 T H K  K y TH JiH L U H  a  HH

( X ~ 7 4  8 ^ ° n  =  4 0 r o ~ l 0 ) 6^ m a m  ^  i i m o ™  0 P a ”',MKHH T o m m r

6 e p H ^ r a H:^  TaCOiW*,Hft MHKiIop T 3Kchmot  ĉ hkuh hch  F ( x ) epAaMHAtl

(0, a r a p  x ^ y ,

- j ( 2 x 2+ x —  1 ) ,  a r s p  y < x <  1 ,

1, a r a p  x >  1.

3 “  ^yHKUHHCH f ( x ) ,  M ( X ) ,  D ( X ) ,  o ( x )  JiapHH TOnHHT X.3MA3 F ( x )  Ba 
f ( X )  (pyHKUHHJiapHHHr rpa(J)HKJiapHHH HH3HHT.

19.2.  X  T a co A H (} )H H  m h k a o p  H o p M a j i  T a K C H M J ia H ra H .  Y H H H r  
MaTeMaTHK KyTHJIH u n i a  =  2 0  Ba ypT a KBaApaTHK qeTJiaHHUiH cr =  7 
P (  1 3 < X < 2 4 )  HH T o n H H r .

19.3. H o p M aji  TaKCHMOTHHHr MaTeMaTHK k y t h a h l u h  a  hh 
7  =  0 ,9 5  HiuoHHJiHJiHK 6 h a 3 h  6 a x o j i a i u  yqyH h u io h h j ih  opajiHKHH TonHiir 
( * = 7 4 , 8 5 ;  n  =  4 4 1 ;  CT =  1 0 ,5 ) .

2 0 .1 .  *  TaCOAH(f)HH MHKflOp TaKCHMOT (J)yHKUHHCH F( x )  epAaMHAa 
OepHJirsH:

'0 ,  3 T 3 p X <  0,
F { x ) x2

3T3P 0 < X <  2, 

1, a r a p  x > 2 .
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^HHJIHK (})y HKU.HHCH f  ( x ) , M  ( X ) , D  ( X ) , o  (x )  JiapHH TonHHr x,3MAa F i x )  
Ba f ( x )  4>yHKUHHJI3pHHHr rp3(|}HKJiapHHH MH3HHT.

2 0 .2 .  HopMaji T3KCHMJ13HT3H X  TaCOAHpHH MHKAOpHHHHT MaTe
MaTHK KyTHJiHLUH a  =  21 Ba ypTa KB3ApaTHK qeTAaHHLUH o  =  9. 
P ( 9 < x < 1 5 )  hh TonHHr.

2 0 .3 .  H o p M a j i  T a K C H M O T H H H r  M a T e M a T H K  K y r a / w H i n  a  h h  

7 =  0 ,9 5  h l u o h m j i h j i h k  S h a s h  S s x o a s l u  y q y H  h l u o h ^ a h  o p s j i h k h h  t o l i h h t  

(X  =  7 4 ,8 6 ;  rc =  484; o = l l ) .
2 1 .1 .  *  t3Coah4>hh m hkaop t s k c h m o t  (})yHKU,HHCH F (x )  epAaMHAa 

6epHAT3H:

F ( x )  =

0,

( x 3+ 2 x ) ,  a r a p  0 < x <  2,

'0 ,  a r a p  x

l
12

1, a r a p  x > 2 .

3 hm jihk  (jjyHKUHHCH f  { x ) , M  ( X ) , D  ( X ) , o  (X )  AapHH t o l i h h t  xaMAa F  (x )  Ba
f i x )  PyH KUH HJiapHHH r rpacjjHKAapHHH MH3HHT.

2 1 .2  H o p M a ji  T aKCHM AaHraH X  t 3 Coah(})hh  m h k a o p h h h t  MaTeMaTHK 
KyTHAHujh a  =  22  Ba y pT a  KBaApaTHK qeTA a h h l u h  g  =  8. P ( 1 0 < X <  18)
HH TOUHHT.

2 1 .3 .  H opM aA  TaKCHMOTHHHr MaTeMaTHK KyTHAH LHH a  HH 
7 =  0 ,9 5  h lu o h h a h a h k  6HAaH 6 ax ,0A am  y q y n  huiohmah opaA H khh TonHHr 
(X  =  7 4 ,87 ;  n =  5 2 9 ,  q = l l , 5 ) .

2 2 .1 .  X  T a c o A H p H H  m h k a o p  TaKCHMOT (J>yHKUHHCH F ( x )  ep A aM H A a 
SepH A raH :

F i x )

0 , a r a p x ^ 2,

ln-^» ar a p  2 < x ^ 2 e ,

1, a r a p  x > 2 e .

3nqAHK pyHKUHHCH f i x ) , M  ( X ) , D ( X ) , o ( X )  AapHH TonHHr x,aMAa F (x )  Ba
f i x )  (J)yHKUH51AapHHHr rpa^H KA apH HH  qH3HHr.

2 2 .2 .  HopMaA TaKCHMAaHraH X  TacoAHpHH m h k a o p h h h t  MaTeMaTHK 
KyTHAH u j h  a  =  2 3  Ba y p T a  KBaApaTHK n e T A a H H i u u  o  =  9. P ( l l <  
< X < 2 0 ) h h  T On HH T .

2 2 .3 .  H o p M a A  TaKCHMOTHHHr M a T e M a T H K  KyTHAHLUH a  HH 
7 =  0 ,9 5  h luohm ahahk 6 h a 8 h  6 a x , O A a i u  y n y H  huiohmah o p aA H khh t o n h h r  
(X  =  7 4 ,88 ;  n =  576 ;  o = 1 2 ) .

2 3 .1 .  X  TacoAHpHH m h k a o p  TaKCHMOT (JiyHKUHHCH e p A aM H A a 
6 e p H A r a H :

'0 ,  a r a p x ^  0,

F  (x) = Y 2 s in —  a r a p 0 < x < - | ,

[, a r a p  x > 2 '
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3HMJIHK (f)yHKii,MHCM f  ( x ) , M  ( X ) , D ( X ) , o (X)  JiapHH TonHHr x aM ^ a  F( x )  ll.'i 
/  (x)cJ)yHKUHHJiapHHHr rpa<|)HKJIapMHM HH3HHT.

2 3 .2  X  T a c o A H ( J ) H H  m h k a o p  H o p M a j i  K O H y H  Q y m n a  T a K C H M J i a H r a H .  

M a T e M a T H K  KyTHJiHii in a =  2 4  Ba y p T a  KBaApaTHK weTJiaHH mu 
a = l l .  Z5 ( 1 3 < < 2 5 )  h h  T onHHr .

2 3 .3 .  H o p M a ji  t s k c h m o t h h h t  MaTeMaTHK k y th j ih i i i h  a hh 
7 =  0 ,9 5  h u i o h h a h a h k  C h a s h  6 a ^ o j i a i u  yqyH  hii iohmjih o p s a h k h h  to i ih h i '  
( *  =  7 4 ,8 9 ;  m =  6 2 5 ;  0 = 1 2 , 5 ) .

2 4 .1 .  *  TaCOAH( }) HH MHKflOp T a K C H M O T  (J)yHKU,HHCH F( x )  e p A a M H A a  ■ 
S e p n j i r a H :

'0, arapxisCO,

F ( x ) ~  \ J x ,  a r a p 0 < x <  1,

. l , a r a p x > l .

3 h u j i h k  (J)yHKii,H5iCH f  ( x ) , M  ( X ) , D  ( X ) , a  ( X)  JiapHH TonHHr x,aMA3 F  (x )  Ba 
f ( x )  (f)yHKUHHJiapHHHT rpa4)HKJiapHHH HH3HHT.

2 4 .2 .  HopMaji TaKCHMJiaHraH *  T3coahcJ)hh m h k a o p h h h t  MaTeMaTHK 
KyTHJiHiiiH a  =  2 Ba ypTa KBaApaTHK qeTjiaHHiuh 0  =  5 . P ( 4 < * < 9 )  
HH T onH H r.

24 .3 .  H o p M a j i  TaKCHMOTHHHT MaTeMaTHK KyTHAHLUH a hh 
7 =  0 ,9 5  h u i o h m a h a h k  6 h a 3 h  Q a X o j ia u i  y q y H  h u io h m j ih  opajiHKHH TonHHr.  
( *  =  7 4 ,9 ,  «  =  6 7 6 ,  0 = 1 3 ) .

2 5 .1 .  *  TaCOAH^HH MHKAOP TaKCHMOT (j)yHKU,HHCH F (x)  epA 3 MHA3 
SepHJiraH:

0, a r a p x s g ;  1

F( x )  =
2 ’

- ( 2 x  +  1 ) ,  a r a p  

. 1, a r a p  x > 2 .

- < x <  2,

3HqjiHK (J)yHKii,HHCH f  ( x ) , M  ( * ) ,  D  ( * ) ,  o ( * )  JiapHH TonHHr x ,sm a3 F( x )  Ba 
f ( x )  (}>yHKHHHJiapHHHr Tp3(j)HKA3pHHH qH3HHT.

2 5 .2 .  H o p M a ji  TaKCHMJiaHraH *  T 3coahi})hh m h k a o p h h h t  MaTeMaTHK 
KyTHJiHuiH a =  3  Ba y p T a  KBaApaTHK qeKAaHHiun 0  =  5 . P ( 4 < * < 7 )  hh 
T O n H H T .

2 5 .3 .  H opM aA  TaKCHMOTHHHT a MaTeMaTHK KyTHAHIUHHH 
7 =  0 ,9 5  HLHOHqAHAHK 6 h a 3 h  6 a ^ 0 A a in  yqyH h u io h u j ih  opaAHKHH TonHHr 
( *  =  7 4 ,9 2 ;  «  =  7 8 4 ,  a = 1 4 ) .

26.1 *  T acoah(j)h f t  m h k a o p  TaKCHMOT «j)yHKU,HHCH F( x )  epAaMHAa 
SepHJiraH:

'0 ,  a r a p x s g ;  1,

F(x) -(x 2 a r a p  1

1, a r a p  x > 2 .
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^HMAHK 4)yHKUHHCH /  (x)  , M  ( * )  , D  ( * )  , <T(*) AapHH TOTIHHT X3MA3 F (x) 
113 f ( x )  (byHKUHHASpHHHT rp3t})HKA3pHHH MH3HHT.

2 6 .2  H o p M S A  T 3 K C H M A 3 H T 3 H  *  T3C0AH<})HH M H K A O p H H H T  M 3 T e M 3 TH K

k v t h a h i u h  a =  4  Ba y p T a  K B S A p a r a K  q e TA a H H U iH  o  =  3. P ( 3 < * < 1 1 )
IIH TO n H H T.

26.3- H 0pM3JI T3KCHMOTHHHT M3TeM3THK KyTHAHUIH d  
^  — HUIOHqjIHAHK 6HA3H 63X.OA3IH yMyH HLHOHqjlH OpaAHKHH TO-
irn u r  ( *  =  7 4 ,9 3 ;  n  =  8 4 1 ;  0 = 1 4 , 5 ) .  ..

2 7 .1 .  *  T3COAH(})HH M HKAOP T a K C H M O T  (})y HKUHHCH F (x)  e p A a M H A a  

f>epH.nraH:

0, 3 T 3 p X ^ 2 ,

F( x )  = 1 / 1 — (x  
4 v

x  — 2 ) ,  a r a p  2 < x <  3,

1, a r a p  x > 3 .

3nqjiHK (J)yHKUH*CH / ( x ) ,  M  ( * ) ,  D( X ) ,  0 ( * )  a 3 P hh  t o h h h t  * 3 m a 3  F (x )  b s
f i x )  (byHKUHHJmpHHHT rp3(j)HKAapHHH qH3HHT.

2 7 .2 .  H opM aA  T3KCHMA3Hr3H *  TaCOAH(t)HH MHKAOPHHHT M3TeM3THK 
kyTHJIHHJH a  =  5 B3 ypT 3  KB3AP3THK qeTA 3HHUIH 0  =  4. P ( 2 < * < 1 - )  
HH TOnHHT.

2 7 .3 .  H opM 3A  T3 KCHM0THHHT MaTeMaTHK KyTHAHUIH CL
^  —  0 ,9 5  HLUOHqjIHJIHK 6HAaH 63X,OA3UJ yqyH HUIOHqAH OP3AHKHH TOTIHHT

( 1 = 7 4 , 9 4 ;  n  =  8 4 1 ;  0  =  2 9 ) .
2 8 .1 .  *  T3C0AH(f)HH MHKAOP TaKCHMOT (JiyHKUHHCH F  (x )  epA3MHA3 

6epHAT3H!

F( x )  =

0 , s r a p x ^

c o s x ,  a r a p  - 

.1, a r a p  x > 0 .

JI
” 2*

j i x < 0 ,

3 HqAHK (JjyHKUHHCH f  (x )  , M  ( * )  , D ( X ) , C  (X)  A3PHH TOFIHHT X3MA3 F  (x) B3 
f i x )  (byHKUHHASpHHHT r p 3 ( } ) H K A 3 p H H H  MH3HHT.

2 8 .2 .  H opM aA  TaKCHMASHrSH *  T3C0AH(})HH MHKAOPHHHT MaTCMaTHK 
KyTHAHUIH a  =  6 Ba ypT 3 KBSApaTHK qeTAaHHUJH 0  =  3. P ( 6 < *  <  I d ) 

HH TOnHHT.
2 8  3 H opM aA  TaKCHMOTHHHT MaTeMaTHK KyTHAHUIH a

Y =  0 ,9 5  h u io h u a h a h k  S h a s h  6ax ,oA au i  yqyH  HWOHqAH o p s a h k h h  to h h h t

( *  =  7 4 ,9 5 ;  n  =  7 8 4 ;  0  =  2 8 ) .  ..
2 9 .1 .  *  TaCOAH(})HH MHKAOP TaKCHMOT (JjyHKUHHCH F  (x )  6pA3MHA3 

6epHAT3H:

0, 3T 3p X ^  1,

F(x)  = ■yjx— i , a T 3 p  1 < x <  2,

1, arap  x > 2 .
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3 h 4 j i h k  4 , y HKUHHCH f ( x ) , M ( X ) , D ( X ) , o ( X )  J iap H H  T o n H H r  x a M A a  Fi x )  Ba
J ( X )  ( p y H K U H H J i a p H H H r  r p a p H K J i a p H H H  HH3HHT.

TaKCHMJiaHraH *  T a c o A H p H H  MHKAopHHHr MaTeMaTHK 
KyTHJiHum a  — 7  Ba y p i a  KBaApaTHK MeTJiaHH lu h  a  =  3  P ( 5 < r X < r  \
HH T o n H H r .  '

29 3. HopMaji TaKCHMOTHHHr M a T e M a T H K  k y t h j i h i u h  a  hh

=  o  =  2 7 ) 6 a ^ a m  y 4 y H  H m o H q JIH  TO U H H I’

S e p H J i r a H ^  TaC°AH* Hfl MHMop T 3 K c h m o t  (f>y h k u h h c h  F ( x )  e p A a M H A a

F( x )  =

0, a r a p x ^ 5 ,  

ln- | ,  arap 5 < x < 5 t %  

.1, arap x>5<?.

o h m j i h k  (JjyuKUHHCH f ( x ) , M  (X)  , D ( X ) , o  (X)  J iapHH T onHHr  x a M A a  Fi x )  Ba 
J ( X )  CpyHKUHHJiapHHHr rpacj^HKJiapHHH MH3HHT.

3 0 . 2 .  HopMaji T a K C H M J i a H r a H  X  T a c o A H p H H  m h k a o p h h h t  M a T e M a T H K  
KyTHJiHLUH a  =  8  B a  y p T a  K B a A p a T H K  H e T J i a  h h l u h  c t = 1  P ( 4 < r X < r 9 ) 
HH T o n H H r .  ’

3 0 . 3 .  HopMaji T a K C H M O T H H H r  M a T e M a T H K  KyTHJ I H l u h  a  h h  
y  =  0 , 9 5 _ h l u o h m j i h j i h k  6 H J i a H  6ax,ojiauj y q y H  h l u o h m j i h  o p a j i H K H H  t o -  
H H H r .  ( *  =  7 4 , 9 7 ;  n  =  6 7 6 ;  cr =  2 6 ) .

1 0 -  naM ynaeuu y u c o 6  r o n u i u p u i ^ A a p u

1 . 1 .  K y T H A a  6  T a  o k , 4  T a  K o p a ,  3  T a  k h 3 h j i  m a p  S o p .  T a B a K K a j i H r a  
o j i H H r a H  3  T a  u i a p H H H r  x a M M a c u  T y p j iH  p a H r A a  6 y j iH U iH  s x t h m o j i j i h t h h h  
T o n H H r .

1 . 2 .  7  j a  ypH H A H K JiH  K a T o p r a  4  k h 3  B a  3  y r u j i  y T H p H L u aA H . Yw 
yFHJiHHHr eHMa-eH yTnpHUiH sxthmoajihthhh  to uhht .

1 . 3 .  K h t o 6 TOKuacH Aa a j i r e d p a A a H  4  T a,  r e o M e T p H H A a h  3  Ta k h t o 6 
T aB aK K aA H ra  T e p n S  MHKHJiraH. Xap KaftCH ( j )aH ra  AOHp KHToQjiap eHM a- 
eH TypHLUH 3XTHMOJIJIHTHHH T onH H r.

1 . 4 .  T a H ra H H  1 0  M ap T a  T a u u i a H r a H H A a  5  M a p T a  r e p g j i H  tomoh Ba 
M a p T a  paK aM A H  tomoh T y u i r a H .  T e p 6AH TOMOHJiapHHHr x a M M a c u

A a c TJ ia O K H  5  M a p T a  T a u u i a H r a H A a  T y m r a H A H T H  sx th m ojij ih th h h  TonHHr.
1 . 5 .  H u i H K A a  1 5  T a  A e T a j i t  6 y j m 6 ,  y j i a p H H H r  5  T a c H  S y n j i r a H .  

l a B a K K a J i H r a ^  o j i H H r a H  5  T a  A e T a A H H H r  4  T a c H  6 y H J i r a H ,  6 H T T a c H -  
o y H J i M a r a H  6 y A H 6  u h k h i u h  s x t h m o j i j i h t h h h  T o n H H r .

1 . 6 .  Cn0pTA0T0 yHHHHAarn 6 o m  (OTyKHH ( 4 5  TaAaH 6  Ta HOMepHH
T O n H U l)  IOTh S OJIHLU 3XTHMOJIJ1HTHHH TOUHHT. 5  Ta HOM epHH TOnHLU 
3XTHMOJIJIHrHHH aHHKJiaHT.

1 . 7 .  5 2  TaJiHK yftuH KapTacHHH 2  TaAaH TapKaTHJiraHAa «Ty3» Ba 
« KHpOJI» HHKHLUH 3XTHMOAJIHTHHH TOflHHT.

1 . 8 .  T e a T p r a  6  T a  H n n T a  oAHHraH 6 y j iu 6 ,  y ^apA S H  4  T a c H  
K aT op A arn  w o f i j iap A aH  HSopaTAHp. T a B a K K a jiu ra  ojiHHraH 3  T a

580

MiiiiTaHHHr 2 TacH S h phh m h  K aT o p A ara  >KOHAapAa 6yJIHIUH 3XTHMOAAH- 
! IIHH T o n H H r .

1.9. O yTSoA  SyiiHMa M yco S aK aJ iapA a  20  Ta * a M o a  K a m a rnaAH. 
FacoAHd)HH paBHiuAa 6 y  >Ka M o a A a p  10 TaAaH k h a h 6  hkkhtb  r y p y x r a  
fiyjiHHAH. ByHAa 2 Ta 3Hr KyuAH >KaMoa 6 h t t 3 r y p y x r a  TyuiHC ko a h u ih

•^X,THMOAAHrHHH TOnHHT.
1.10. K,yTHM3Aa 7 Ta o k  s a  5 Ta K op a  map 6 op.

а) TaBaKKaAHrs ojiHHraH map K opa S y a h i u h ;
б) TaBaKKaAHrs OAHHraH 2 Ta m a p  K opa  6 y  a h iijh 3X,th-

MOAAHTHHH TOnHHT.
1.11. TaJiaSa yKyB AacTypHAarn 4 0  caBOAAaH 3 0  t s c h h h  o h a s a h .  

, \ a p  6np  h m th x o h  6HAeTHAa 2 TaAaH caBon 6 y ^ c a > T aJiaS aH H ur xap
HKK3A3 C3B0J1HH 6 hAM mH 3XTHMOJIJlHrHHH T O n H H T.

1.12. K,yp-ba T au iA au i KaTH am uH AapH  HiUHKAaH 1 A ah  100 rawa 
HOMepAaHraH >KeToHAapHH TopTSAHJLap. T aB aK K aA H ra 6 h phhm h  6yA H 6, 
OAHHraH >KeTOH H O M e p H A a  5 p a K a mh h u i th p o k  s T M a c j i H r n  3 x th m o a j ih th -  

HH TonHHr.
1.13. OATHT3 6 h P XHA K3pT0HK3A3pHHHr X ap  6 n p H r a  KyHHAarH 

xapcbAapAaH 6 h p h  e3HJiraH: a ,  6 , c,  m , p, o. K apT O ^K aA ap  nx m H A ao  
3paA 3 m T H p H A ra4 ,  r3AM 3-raJiA3H 6 H r r a J i a 6  oah ĥ r a h B a  K aTop k h a h o , 
T ep nS  MHKHArah TypTTa K apTo^K aAa « p o m 6 »  cy3HHHHr xocha oyA H luh

3XTHM O A A H T H H H  TOnHHT.
1.14. B a p q a  eKAapw g y a j i r a H  Ky6 MHHTTa 6 n p  xha y A q a mah 

K y S n a A a p r a  6 y A H H a A H  Ba y A a p  H x m H A a 6  a p a A s m r a p H A a A H .  T aB a K K a
AHra oAHiiraH Ky6qaHHHr: a )  6 h t t 3, 6 )  HKKHTa e r u  6 y « A raH  oyAHmH 
3XTHM0AAHTHHH TOnHHT.

1.15. CaKKH3Ta x a p  XHA k h to 6  6HTTa TOKHsra TaBaKKaAHra T epnS  
KyHHAraHAa, h k k h t s  M atAyM  k h to 6  eHMa-eH T y p u S  KOAHmu s x t h -
MOAJIHTHHH TonHHr.

1 16 10 T a  xap X H A  k h t oS hhht  5 T a c H  xap SnpH 4 c y M A a H ,  y u T a c H
1 c y M A a H ,  2 T a c H  3 c y M A a H  c o t h a h h t h . T a B a K K a A H r s  cviHHrah h k k h t 3 
k h toS S u p r a A H K A a  5 c y M  6 y A H m u  sx t h m o jia h t h h h  T o n H H r .

1.17. T y p y x H H H r  8 H a ^ a p n  KH 3A ap 6 y A r s H  17 t 3 A 3 6 s c h  o p a c H A a  

7 T a  SHJieT yftHaJiHnTH. B H A e T r a  < o r a  MHKKaHJiap» H MH A a  4 Ta 
T a j iag sH H H r KH3Aap 6yA Hm n sx t h m o a a h t h h h  TonHHr.

1.18. B ern  KaBaTAH yiiHHHr ah({)th y q  fiyjioB^H ^6HAaH K y ra p n A a  
S o m A a A H .  X a p  KaHCH K3B3TA3H 6HTT3A3H opTHK 6yAM3T3H ftyAOBHH 
T y m n S  k o a h u i h  3x t h m o a a h t h h h  TonHHr.  ̂ (ByH Aa HyAOBHHAapHH 
KaB3TJi3p SyHHqa TaKCHMJiamHHHr MyMKHH 6 y j i ra H  6 a p u a  ycyjiAapHHH 
TeHT 3XTHMOAAH Ae6 XHCoSjiaHT.)

1.19.  H a T y p a A  K a T o p H H H r  1,2, 3, ... , 100 c o H A a p H  T a B a K K a A H r a  

>KOHAauiTHpHAraH 1 Ba 2 c o H A a p H  e H M a - e H ,  m y  6 H A a H  O n p ra ,  y c n O  

6 o p H m  TapTHSuAa >KoftjiamraHAHrH axTHMa/uwrHHH TonHHr.
1.20. S HTa T a A a S a  TaftHH 3A e K T p o n o e 3A A a  K e r a m r a  m apT A am H S  

o A A H A a p ,  A e K H H  K a f t c H  B a r o H A a  K eT u m ra  K e A H i u u S  o A M a A H A a p .  A r a p  

3 J i e K T p o n o e 3A A a  10 T a  B a r o H  S y j i c a  h k r h t b  T a A a S a H H H r  6 H T T a  B a r o H r a  

T y m n S  KOJiMacAHK s x t h m o a a h t h h h  TonHHr. (ByHAa T aAaSaA apHH H r



T J u ° n l a ?  * 0 f l j I a ™ J i a p H H H H r  6 a P 4 a  HMKOHHHTJiapH T e H r  
h m k o h h h t j i h  . A e 6  c} )ap a3  K H J iH H a A n .)

1.21. TaBaKKa , a ojiHHraH yq T a  paK,aMHHHr: a )  x,aMMacH 6 h d  x h a -

6 )  r 0 0 HTf n H " P XHJ1 6 ^ HUJH ^HMOJIJIHFHHH TOnHHF.
Tprir '3 „ 'p „ r a3? » aK Ba 10 t ejIflaH  H 6opaT  ry p y *  T a-coam jw ft p aB H iu ^ a  2 Ta 
fiwn v Sy-^HHa^H. x ,a p  K3HCH KHCMAa apK aK jiap  Ba s e ju ia p  c o h h  
6 h P XHJI SyjIHIUH 3X.THMQ/1AHFHHH TOnHHT. P

f in n 1 ,2v  ^ HFy BlIHAa 6 h p - 6 h p h a 3 h k3 m (}>apK KHAaAnraH 10 Ta AeTaAb

Z w r a c Z T Z  TyPTT3CH 6H P™  ™ a r H ’ ™ a c «

n a « T , a  i n F a S  6 ? ™ ^ ^

i ' p 4 ' T a B a K K a J I H r a  CWIHHaAHFaH HKKH XOHajIH COHHHHT a )  T y 6  COH’
0 )  5  ra KappajiH coh SyAnuiH 3 X,thmoaahfhhh  TonHHr

3  T a o i  

K t™ ™ ™  TonHHr. y ‘l a 'na “ eT 0" ™ » r  » » e P « P H  *y<t>T 6 y ™ „

H6 o ^ ; ; , BPr M " r a  T a “ a H r a "  ™ e4,oH " ” e,>" 5 ™  p a K a " « “
а )  6 a p n a  p a K a M J i a p  x ;a p  x h ji  6 y j iH i i iH ;

б )  6 a p q a  p a K 3 M A a p  t o k  S y j i H u i H  s x t h m o j i j i h f h h h  T o n H H r .

1.27. T a B a K K a jin ra  o/WHraH H aT y pa j i  c o h  2  r a  xaM 3 r a  xaM 
SyjIHHMaCJlHTH 3X,THMOJIJIHFHHH TOnHHT.

n o o 1' 2 8 ’ 2 ’3 ’4 ’5 ’6  C0HJIapH  e3HJiraH S eu iT a  KapTOMKaAaH TacoAncbHH 
J o n ™ 3 y 4  X0HaJIH C0H Ty 3HJIaM -  B y  COH TOK SyjIHUJH 3X.THM0AAHFHHH

j. I ' P '  B e P HJIraH 1, 2 , 3, 4, 5 p a K a Mfl 'aH ( | ) 0 H A a j ia H H 6  Ty PAH p a Ka M -  
r s n  £  X 0 » a j IH  COH T y 3 H J ia A H .  T y s n j i r a H  COH p a K a M J i a p H H H H r  v c h u i  
T a p r a 6 H f l a  SyAHLUH 3 x , t h m o a j i h f h h h  T o n H H r .  

4 0  T a  H P ° KJ1H B a  6  T a  HP ° KCH3 c a M a r n ^ a p  6 o p .  M u i H K j a H  3  T a  c a K A a r n w  o A H H ra H :  

а )  6 a p q a  c a ^ j i a r a q j i a p  n p o K J i n  S y A n u i n ;

б )  a n a j u i H  S H T T a c H  H p o K C H 3  6 y j i m i i H  s ^ t h m c w i j i h t h h h  T o n H H r .

ucu- ™  A tM a H a r ? TaBaKKaJiHra h h k h  y q g y p q a K  q n 3 HAaAn. By y q g y p -  
H3K TeHr eHAH SyAHLHH 3X.THM0AAHFHHH TonHHr.

„ a „ 2 '2”' A n j laHara  TasaKKajiHra hmkh yqSypqaK  HH3HJiaAH. B y y q g y p -  
qaK Tyrpn SypqaKJin SyjinuiH sx th m o j i j ih fh h h  TonHHr.

2.3.  A njiaH ara  TaBaKKajinra hhkh  yq gyp q aK  qn3HAaAn. By y q g v n -  
qaK yTKHp S ypqaK Jin  SyjiHuiH 3 x,th m o a jih fh h h  TonnHr.

2 . 4 .  2 0 0  M a h  M a rH H T o c j jo H  T a c M a e n r a  2 0  m  o p a A H K A a  M a t J iy M O T  
e s H J i r a n ,  m y  T a c M a H H H r  6 0  m  a 3 h  7 5  m  r a q a  S y j i r a n  o p a j iH F H A S  
y3JiyKCH3 e3yB SyAHiu s ^ t h m o j i j i h f h h h  TonHHr.

2 .5 .  H k k h  y p T O K  Ma-bJiyM 6 n p  * O H A a  c o a T  14«o 6 HJia H  15oo o p a c H a a  
y q p a m H i u r a  K e j i H u i / u w i a p .  X a p  K a f tc H  y P TOK 2 0  m h h  k y t h 6 ,  KeHHH 
K e r a m .  y q p a u i y B  p y f t  S e p n u j H  s x t h m o j i j i h f h h h  t o h h h f .
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2 .6 .  T o m o h h  g  r a  T eH r K B a a p a T J i a p  T y P H q n 3 H J i ra H  TeKHCJiHKKa 

l a B a K K a J i a r a  r < - |  paA H yc jiH  T a H r a  T a u u ia H a f lH .  T a n r a  K B a A p a T J iap -  

h h h f  t o m o H JiapHA aH x eq  6 h P h h h  KecMacJiHK t o t h h ^

H yK xaH H H F TeKHC ( J m r y p a r a  xyHJHOi ^ ™ MCWJ1Hr“  MJ rH r y P 6  * a D a 3 
n p o n o p u H O H a J i  Ba y h h h t  ^ O H J ia u iH iU H r a  6 o f j i h k  3 M ac  m 6  4 3 a p a 3

KHJ12 7  ^ e K H C J i H K  6 H p - 6 H p H A a H  2a  M a c o ^ a a a  j K o f l j i a i u r a n  n a p a J i J i e J i  
T V F  H l “ p  6 H JI 3 H S y j i H H F a H .  B y  T e K H C J i H K K a  T a B a K K a j i n r a  

p a A n y c H  r < a  6 y j i r a H  T a H r a  T a u i J ia H a A H . T a H r a  TyppH q n 3 H K J ia P Aa 
xeq  6 h P h h h  K e c M a c j i H T H  3 x ,T H M c u iJ iH rH H H  T o n H H r .

2  8  n a o a 6 o A a  h P h m  A o n p a r a  y p H H a A H  B a  y u n u r  A n a m c t P h 
q e r a o a A a p H A a H  V T a A H .  H P h m  A o n p a r a  T a B a K K a j i n r a  T a u i A a H r a H  n y K T a  
r PH «  S p a  BSa napa6ona 6 BJIaH HeraPa ™ » r a «  coxara  T y w „ w

aX,THMOJlAHTHHH TOnHHT. , , UI, u r  
2 9 n a D a 6 o J i a  KBaApaTH HHr nac.TKH a c o c H r a  ypHH aA H y

H ^ S r i — "

r iaH raH  c o x a r a  T yuiH ii i  3 x,THMOJiAnrHHH TonH H r.
2 . 1 0 .  T a s a K K a A H r a  1 A a n  K a r r a  6 y j i M a r a H  h k k h t h  x  B a  y

oA H H ran .  A r a p  6 y  c o H A a p  K s a A p a T A a p m i H r  h h f h h a h c h  -  AaH KaTTa

g y j i c a ,  yAapHHHT HHFHHAHCH 6 h PA3H K3TT3 SyAMaCAHFH 3 XTHMOflAHFH-

HH ^ 0 " HHL: 6 h P H HKKHAaH K3TT3 6 y A M 3 r a H  HKKHT3
2 .1 1 .  iaB d (™ M' ^ rflFH !•  u / x < 2  6VAHU1H 3 XTHM0J1J1HFHHH 

M y c 6 3 T  X B3 y  COH 0AHHT3H. Xt / i  , i / / A ■===:  ̂ J

T 0 ™  12 MKKHTa x  B3 y  xaKHKHH coh  | x | <  1,  0 < « / < l  TeHrcHSAHK-
A 3 P HH K a H O a T J i a H T H P a A H F 3 H  K H A H 6  T 3 B a K K 3 A H r a  T 3 H A 3 H 3 A H .  X  < y  

u i a p T H H H r  6a>KapHJiHUiH s x t h m o a j i h f h h h  t o h h h f .
2 .1 3 .  HKKHTa x  Ba y  ^ k h k h h  c o h  | x |  <  3 ,  \ y \ <  5  reHFCHSAHKAapHH

KaH0aTAaHTHP 3AHFaH k h a h S  T aB aK K ajin ra  TaHA anaAH . ~  K acp Myc-

6 a T  6 v a h u i h  3 X , t h m o a a h t h h h  T o n H H r .

2 14 R  P 3 A H y c A H  A o n p a  n q n r a  r p a A H y c A H  k h h h k  A o n p a

jKOH/ianiTHpHJiraH K a TTa  AOHpara / ^ ™ p " a ? a % y mH™
„ „ ™ K n o h D 3 T 3  x a M  T y lu h i i ih  3 X , t h m o a a h t h h h  T onH H r.  (/ i ,OHP a r a  T y u iH m  

AOHpa »3 H ra  nponopuHoHaJi 6 ^ 6 ,  yH H „r * o „ J,a H ,»m »ra  

6 0 FAHK 3M3C A e 6  4 > ap a 3  KnAHHaAH.) ,
2  15  PaAHYCH 15 cm  6 y A r a H  m a p  M ap K a3 H A aH  2 5  cm  M aco(})aAa

e p y F A H K H H H r  H y K T 3 B H H  M 3 h 6 3 H  * 0 H A 3 H j r 3 H. I U s p  C H p T H A S  T a B 3 K K 3 -  

A H r a  o A H H r a H  H y K T a  e p n r a A r a H  6 y j i H i n n  3 X , t h m c w i j i h f h h h  t o h h  ■

2  16 H q H A 3 H  t o m o h h  g = = 1 4 c m  k b 3 A P 3 t  k h p k h 6  q j i h h f s h  R  —  2 5 c m

q e T A a p n r a  TerM 3 H  yHAaH y TH6  k c t h u i  s x t h m o a a h f h h h  TonHHF.
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ZIoH pa Hq Hr a  T a L K L ^ H r ^ T a u T / a ^ a 3̂ MHVT T™ 6yPHaK 4H3H‘,I raH.
TyUIHUI SXTHMOAJlHrHHH TOI7HHT. HyKTaHHHT 0ATH6yP HaK HHHra '

k h h h k  HXTHepHfl paA H yc 6 u n a ™ a f i j i a H a  y A^Hr w a r o m j i u n ,aH

6 y  z n  t r r ~ V ™ - s
HYKra a n A a H a A a ^ e ™ ^ ^  B y

Ta 6 y ,M a ra H  M a c o ^ A a  e ™ Z  3 X T H M l ^ HKHTr Tao n 1fH rPaAHyC/laH K3T'

k h ^ ho f f i f * T raH  TycHK " H H ajIap  o p a c "  100 M m h
K e M a H H H r  6 y  t^ c h k h h K e H ™  2 0  M 6 ^ a H

4 y 4 K e m u i H  sxTHMOTAHrnHH t o u h h t  k yT raH * a ’ MHHara
r a  CWMaCAHK MyMKHH.) HKHHHT KeHTAHTHHH XHCoQ-

W m I m . T c  K ecMi 2r a CK y p ™ H  k b ^ S ™  I T c m ’ T v  °  ^
OpaCH/ ta  SyAHUIH 3XTHM0AAHrHHH TOriHHT 1 CM JIaP

2 .2 2 . Y qjiapH  (0 ; 0 ) ,  (O' 1) M - n  n  • m  « "
Kajinra (x, y )  HyKTa TamjiaHa™ r!  y</IraH KBaApaTra TaBai<-
y c 2 x  TeHrcn3JiHKHH KaHoaTJiaHTHDHuiH ^Y TKTaHHHr K 0° P AHHaTajiapH

O o q  D r ,  pnUJH 3XTHM G/IAHTHHH TOnHHT

, o „ p a r a  L T S . Z
9 94 D n  yUIHUIH 3XTHMQAAHTHHH TOHHHr.

A oh p a r a  hhkh  HH3H^raHflMyHTa3aMavyfi\Kn ',1Hra T auj,/laH raH  HyKTaHHHr 
hh TonHHr. ^  Sypw aKK a TyuiHiiiH sx t h m o jia h t h -

a * p a T H jir a H  B a ^ j i T p ^ H a B S a T ^ h a ^ h ^ o k  ° ° H ;iarH  TeHr ceKT o p jia p ra  
HHKHJiraH. JXHCKKa K a o a ra  vk  v m n  \7  83 KOpa PaH rjIaPr 3 6 y n 6  
T ern  u jh  3 x t h m o ™ h ™  T on„H r ( y K H H H T ™ c KTr aP flaH  6H PH ra

Z Z Z T  6 y  ' * " r y p a " " " r  s j s

K aS yji KHJiaAH. A r a p  c n rH a jim i K a i i !  MHH Aa c £ a B OMHAa
6 y j i L c j j „ r H  a a p y p  6 y ™  ™ L o n n ^ KHJIHm K a^  1 c A3H K3M 
CHraajiHH Ka m  k h a h u jh  ^ W M o j i J r u n Z l n Z r .  °  A aB ° "  3T a* H raH

(yHHHr ^ O A a T ^ H H H H ^ S ^  C  Hy KTaCf« a
C  HyKTaHHHr A  HyKTa/an I I a n  H) y 3 l i m m  P^  6ep^ ‘
A am raH A H rn  3Xt h m L a h ? hhh  TOHHHr 6 y ™ a r a « M a c o ^ a  * o h- '

» e T e „ l p „ r r E " " a r „ ^ ™ g " " 5 C“ Te” “  My p a « K a 6  '
6HJI3H K^HUHpHUJHH Ta^MMHJla hum M H ^ aH K3M ^ J!M araH  OpaAHK
<s» p » c J t  i S «  ™ „ 7 ; c „ " “ aT io htv ; s t "  * a M a j i

r r T r / ^ z r a T ^ j ^ r z i ^ - T 1
* ™ .  k» p „ ,  - “ “ -ii
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q e r a p a j i a p / j a  qeTJiaHHUJJiap KarraAHKJiapH TeHr h m k o h h h t a h  n,e6  

(J)apa3 KHJiHHaAH) ,  h k k h h h h  caMOJieTHHHr KyTHUJ 3 0 H acH ra  k c t h 6  
T y p H U J H  3 X T HM O A AH T HHH  T On H H T .

2 .2 9 .  T om ohh a  6yjiraH MyHTa3aM yH6ypM3KAapAaH TepHJiraH 
napKeTra r paAHycAH TaHra TaBaKKaAHra TauiAaHAH. T aH ra  
yw fiypH am iapflaH  xe^  KaHCHCHHHHr TOMOHHra TerMacAHTH 3xthmcwijih- 
THHH TOnHHr.

2 .30 . a y3yHJ!HK,uarH C T ep* eH b  TaBaKKaAHra 3 SyjiaKKa gyjiHHAH. 
Xap KaftcH Sy.iaKHHHr y 3yHJiHrH a / 4  /jaH KaTTa 6yjiHmH axTHMOAJinrH- 
HH TonHHr.

3.1 .  riyjj-6yK)M j i o T e p e n c H h h h t  x a p  1 0 0 0 0  SHJieTHra 150 Ta 6yiOM Ba 
50  Ta nyji  lOTyKJiapn yftHa/iaflH. B n p  AOHa J ioTepen  SHJieTH sracHHHHr 
6yioM ck h  n y ^  roTyFH i o t h 6  o jihh j s x t h m o j i j i h t h h h  TonHHr.

3 .2 .  M epraH H H H r 6HTTa yK y3H 6 10 omko ojihuj axTHMOJi/iHrH 0,1 ra,
9 OHKO OJIHUJ 3XTHMOJ1H 0 ,3  r a ,  8  eKH yHA3H KaM OHKO OJIHUJ 3XTHMOJ1JIHTH 
0 ,6  ra TeHr. MepraHHHHr 6 h t t3 yK y3H6 9  TaAaH KaM SyjiMaraH o^ko
OJIHUJH 3XTHMOJ1J1HTHHH T O n H H r.

3 .3  r iap T H H A a rn  10 Ta aeTajiHHHr 8 TacH CTaH/iapT. T a B aK K aJin ra  
ojiHHraH 2 Ta AeTaJiHHHr a K a ju in  6 h t t3Ch CTaHAapT SyjiHLUH
3XTHMOJ1JIHTHHH T O n H H r .

3 .4 .  HuiHKAa 10 Ta AeTajib 6yjiH 6, yjiapHHHr 2 Tacn^ HOCTaHAapT. 
TaBaKKaJinra ojiHHraH 6 Ta AeTaJib HHHji,a SHTTaiiaH Kyn 6yjiMaraH  
HocTaHAapT AeTaJib Syjinu iH  s x th m o jijih tk h h  TonHHr.

3 .5 .  M epraH H H H r yHJiHK c o x a r a  ypHUJH sx thm o jih  0 ,0 5 ;  TyKKH3JiHKKa 
0 ,2 ;  caKKH3JiHKKa 0 ,6 .  BHTTa yK y3HJiaAH. KyHHAarH xoAHCajiapHHHr
SXTHMOJIAHKAapHHH T On H H r .

A  —  K aM H A a 8  o h k o  O A H H raH .
B  —  8 a 3 h Kyn ohko  ojiHHraH.
3.6 .  H lhhka3 8 Ta OK Ba 12 Ta k h 3hji 6 n p  xhji u ia p J ia p  6 o p .  

T aB aK K aJin ra  yHTa u ia p  ojihh3 a h . Y jiapHHHr 3 K 3 aah  6 h t t 3Ch 
OK SyJlHHJH 3XTHMOJIJ1HTHHH TOnHHr.

3.7 .  fluiHKAa 8 T3 ok b s  12 Ta kh3hji m ap  6op . TaBaKKaAHra
5 Ta m a p  OAHHaAH. YAapHHHr h ^hab  6HTT3AaH Kyn S^AMsraH ok m ap
6yAHmH 3XTHMOAAHTHHH TOnHHr.

3 .8 .  fltJJHKA3 9 Ta OK Ba 14 Ta k« 3 ha m a p  6 o p .  TaBaKKaAHra 6  Ta 
m a p  OAHHaAH. YAapHHHr h h h a s  KaMHAa h k k h t s c h  ok m ap  6yAHmn
3XTHMOAAHTHHH TOnHHr.

3 .9 .  >Khc m oh hh  TapSHHHHAap Kyhh T a A a 6 a  yf iH H ro x rs  6opAH. 
(p yT S oA ra  0 ,3  sx t h m o a a h k  6HAaH, 6 acK eT 6o A r3  0 ,4  s x t h m o a a h k  6HAaH, 
BOAeftSoAra 0 ,2  s x t h m o a a h k  6nAaH q n n T a  co t h S q h h m MyMKHH s a h . 
T aA aSaH H H r M y c o 6 3 K a r3  Tymm iiH  s x t h m o a a h t h h h  TonHHr.
T3Aa6aHHHr 6scKeT6oA eKH B0Aefl60A M y c o S s K a c n r a  kh pa oahih

3XTHMOAAHTHHH TOnHHT.
3 .1 0 .  HuiHKAa 8 T3 KH3HA , 10 T3 h u j h a  Ba 12 Ta KyK paHrAarH 6np  

x h a  m a p  6 o p .  T a B 3 KK3AHra y iiT3 m s p  o a h h s a h .  YAapHHHr aK3AAH
HKKHT3CH 0Hp XHA paH rA 3 6yAHmH 3XTHMOAAHTHHH T O n H H r.

3 . 1 1 .  Y c T a x o H a A a  y H T a  CTaHOK H m A a S  T y p n S A H . C m c h s  a s b o m h a s



G h p h h h h  CTaHOKHHHr SysHjiHiuH s x t h m o j u i h ™  0 ,1 5  r a  hk khhm h 
CT3H0KHHKH 0,1 r a ,  yHHHHH CT3HOKHHKH 0 ,1 2  T3 TeHF. CT3H0KAaP 6 h P 
rraHTAa 6 Y3 h j im 3 h a h  Ae6 cj)apa3 k h a h 6 ,  CMeHa A3B0MHAa aKaAJin 6 h t t 3  
CTaHOKHHHr Oy3HJlHIJJH 3XTHM0AAHTHHH TOriHHr.

3 .1 2 .  K yT H A a 15 Ta ok, 2 0  Ta Ko p a ,  25  Ta h u ih a ,  10 Ta k h s h j i  m a p  
O op .  laB a K K a j iH ra  o/iHHraH m a p  ok, K o p a  eKH kmshji 6y j i H m n  s x a h m o a -  
JlHKJiapHHH T o n H H r .  |

3 .1 3 .  KyTHfla 10 Ta ok ,  15 Ta Ko p a ,  2 0  r a  a m h j i ,  2 5  Ta k h s h a  m a p  I 
Oop. T a B a K K a jin ra  o/inHraH m a p  ok , K opa  eKH k h s h j i  6 v a h i i ih  
3XTHMOJIJIH KA3 pHHH TonHHr.

3 .1 4 .  H ium h y w a  CTaHOKKa x h 3 M 3 t  KypcaTaflH. CMeHa A3B o m h a 3 
HiuMHHHHr apajiam yB H H H  T a j ia S  k h j ih ih  3 X , th m q a a h th  S h ph h m h  c t 3 h o k  
yqyH 0 ,7  r a ,  h k k h h h h  CT3H0K yqyH  0 ,7 5  r a ,  y q n H q n  CTanoK y q y H 3c a  
U,0 F3 TeHr. LMeH3 AaBOMHAa HmqHHHHr apaAamyBHHH k s h c h a h p
l  T3 CTaHOKHHHr T3JI36 KHAHLUH aXTHMOJIJIHTKHH TOnHHr. j

3 .1 5 .  B H T T 3 y K  y 3H m A 3 h h l u o h i 's  T e K K a 3H m  s x a h m o j i j i h t h  S h p h k h h  
M e p r a H  y q y H p  r a  HKKHHqHCH y q y H 0 , 7  r a  TeH r.  B n r r a  y K y s n u iA a  p o c s  
6 HP M3 PT 3 HHLHOHrS T eKK33Hm  3 X,THMOJIAHrH HK K 3 JI3  M e p r a H  V q V H 
U ,o o  ra  t g h t  3 K aH JiH rH  MaiajiyM. P  h h  T o n H H r .

3 .1 6 .  B h P op (})H3HK m h k a o p h h  6 Hp MapTa y j iq a m a a  SepHJiraH 
3HHKJIHKA3H OpTHK S yA raH  XaTOJIHKKa ftyj] KyfiHm s x t h m  o a j i h t h  0 2  r a  
TeHr. yp T ja  SoFJWKMac yjiqa'ii yTKa3HJiAH. K yn n  6 h j i 3 h  S n rra  
y j iq a u iA s  OepnjirsH aHHKJiHKAan o p ra K  6yjiraH xaTa/iHKKa hv ji  
KyHHJiraHJIHK 3XTHMOJIAHrHHH TonHHr.

3 .1 7 .  B n p  AOH3 nyji-6yK)M JiOTepencH 6 h ji3h  i o t h m 3* th m o j ia h ™
1 / /  P3 TeHr. 5 A oh 3 6HJieT c o t h 6  o jih6 : a )  S eu iT a  fiHJieTHHHr x a M M a c n ra  
i o t h h jh ,  6 )  3KajuiH  6HTT3 0HJieTr3 io th i i i  s x t h m o j i j i h f h h h  TonHHr.

h u t ™ '  Bwp 6 l ,p H ra  6oFJ1HKM3C 3 Ta y K y s n m ^ a  s k s a j i h  6 n p  M3pTa 
HHmoHra TeK K asum  3x , th m o ji j ih fh  0 ,9 9 8 4  r a  r e n r .  B h t t 3 y K y a H m n a  
HHmOHT3 TeKK33Hm 3XTHM0JIJIHTHHH TOnHHT.

3 .1 9 .  A 60HeHT T e p se T rsH  TejietjjoH HOMepHHHHr o x H p ra  p s k s m h h h  
SCHAaH q H K ap H 6 < KyHAH Ba yHH T3B3KK3AHF3 TepAH. yHHHr 2 T3A3H 
T OITH Hr MyB3(})(})3KHHTCH3 ypHHHLH KHJIHmH 3*THM0AJIHFHHH

TPHr i ° T a^ HJ Ta yK m fla  HHU,0Hr a  T e K K 3 3 HIU 3X,THMOAJIHTH 0 ,2  ra  
m q n r o  y s H A A H .  H h u i o h h h  h k c o h  K H JiH m  y q y H x,eq 6 y j I M a r 3 H A 3  6 n p

s s j s r ™  e T a p ™  6 ^ c a -

CaBOAHHHT K3MHAa 2 T3CHHH 6HJIHUJ SXTHMOJIAHrMHH TOHHHT.

v , ™ 2h  ° BHH y30K Jlau iH 6 S o p s e T ra H  HHmoHra k 3 P 3T3 3 M3P Ta y K 
y 3AH. r iH m o H r s  T e r n m  sx th m o jijih fh  yK y3HmHHHP S o u j h a s  0  8  r a  TeHr 
y KeHHHrn X3p 6 n p  y K y3HmA3 0,1 r a  k s m s h a h .  O b h h :

a )  y q s j i a  x o a a s  TeKKH3a o j im s c a h t h ;
6) 3K.3JIJIH 0Hp MapT3 TeKK33Hm;
b ), hkkh  M a p T a  T e K K 3 3 n m  sx th m o a jih t h h h  T onH H r.
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3.23.  H m t h x o h  6 H A e T H A 3  3 T a  c a B o n  6 o p .  T a A 3 6 a H H H r  d H p H H q n  B3 
HKKHHHH c a B O J i r a  > K a B o 6  6 e p n m  a x T H M O / u m r H  0,9 r a ,  y q H H q n  c a B O J i r s  
'•jca 0,8 r a  T e H r .  A r a p  h m t h x ,o h h h  T o n r n H p n m  y q y H :

а )  x , aMM3  c a B O J u i a p r s  > K a B o 6  S e p n m  K e p s K ;
б) aK3JiJiH 2 T3 caB O Jira * 3 B o6 6epnm  KepsK 6yAC3, 

raJiaSaHHHr hmthx,ohhh ToniimpHm 3x,thmoajihthhh Tonnnr.
3.24.  n  T a  o k  Ba m  Ta K opa  m a p  6 y A raH  KyTHAaH 2 Ta m a p  o j ih h3 A h .

OAHHraH m ap A 3 p  TypjIH p3H rA 3 6>'AHmH 3X,THMOJlAHrHHH TonHHr.
3.25. K,yTHA3 10 T3  o k ,  15 Ta K 0 p 3 ,  20 Ta h l u h a  B3 25 Ta k h s h a  m a p  

6 o p .  B n T T a  m a p  oAHHaAH. OA H H raH  m a p :
a )  k h 3 h a , o k  eKH K opa d yJ iH m w ;
6)  HmHA eKH k h 3 h a  6yAHmH;
b ) ok, K opa  eKH H m H A  S y A H m n  s x t h m cx/iah th h h  T o n n n r .

3.26.  T a H r a  4 M a p T a  T a u i A 3 H 3 A H .  Tep6AH t o m o h  p o c a  h k k h  MapTa
TymHLLIH aXAHMOJIAHTHHH TOtlHHT.

3.27. 3aeM oSjinrauHHJispHHHHr HpMHCH lOTyKAH. A kbaah  6 h t t 3  
o S j i n r a u H H r a  0,95 a s h  k s t t s  s^ th m o aa h k  Shjish K)TyK M H K H m H r s  n m o H q  
X.OCHA KHAHm yMyH HeMT3 o6aht3U hh c o th 6  Q/ IHm K e p a K ?

3.28. ^mHKAS 90 Ta h p o k a h  Ba 10 Ta npoKCH3 AeTaAb 6 o p .  K h fy b m h  
KeTMa-KeT (K aftT3pH 6 coJiMaft) 10 Ta AeTaAb oAaAH. OjiHHraH ACTaAAap
o p a c H A a :

а )  npo K C H 3 A ap H  f tyK A H rn ,
б )  x,eq 6yA M sraH A 3 S h t t s c h  npoKCH3 S y jiH m n  3x t h m o j i a h t h h h  

TonHHr. 
3.29. HKKHTa yHHH c o k k s c h h h  H eqs  MapT3 T sm j ia H ra H A a  aKaAJiH 

6 n p  M 3 p ra  12 oqKo T y m H rn n ra  0,5 AaH k sm  6yAM3T3H 3 x , th m cw ah k
6HAaH HmOHM X.OCHA KHAHm MyMKHH?

3.30. yflHH HKKHTa yHHHMHHHHr 6npH  KeTMa-KeT  ̂ 2 napTHHHH 
HDTryHqa a s b o m  s t s a h  (A yp aH r HaTH>Ka x,HCo6ra o a h h m 3 h a h ) .  X ,ap o n p  
VHHHqHHHHr napTHHHH lOTHLHH 3X,THMOAAHI"H 0,5 r a  TeHT Ba OAAHHTH 
napTHHAap HaTH>KaAapHra S ofjIh k  3Ms c . ^ftHH 6- n s p T H H rs q a  T y rsm H
3 X.THMOAAHFHHH TOnHHT.

4.1. 10 000 T3 KHHM3T KeATHpHAT3H A0r3PH({)MAap >K3AB3AHAa 
6 h t t 3 x a T O  K e T r a H .  )K .aABaJiAaH T a B a K K a j i n r a  O j i HH r a H 100 T3 
AOrapH(J)M KHHM3TH 0paCHA3 3K3AJIH 0HTT3 X a T O KHHM3T SopAHTH 
3XTHM0AAHTHHH TOnHHT.

4.2. O a t h  jiaMnaJiH ( x s m m s  j ia M n a J ia p  x,ap x h j i )  p sA n o n p H -
eMHHKHHHT 6 h T T 3  A a M n a C H  «K yH H 6» KOAAH. npHeM HHKHH T y 3 aT H m  y q y H  
3 3H J KH P A3 TH  3 J i e M e H T A3 H  T 3 B a K K 3 J I H r 3  T 3 H A 3 H r a H  J I 3 M n a H H  OJIH0 
a p a A a m T H p H A 3 A H  B a  n p n e M H H K  T e K i i i H p H 6  K y p H A a A H .  I T p He M HHKHHHr

a )  6 n T T a  J i a M n a H H ;
6 )  HKKHTa J i a M n a H H ;
b )  y q T a  j ia M n s H H  a A M a m r a p r a H A a H  c y H r  oA aT A arH A eK  n u i A a o  

K e T H m n  3 x ;th m o a jih ™ h h  TonHHr.
4.3. T y p T  oBqn h h m o H r a  K 3p3T a M atA yM  6 n p  T a PTH6A3 yK y 3 H m r3  

K e jinm n S  oAnmAH: H aB d sT A arn  o b h h  yHAaH o j i a h h t h  OBqn H H m oHrs 
TeKKH33 0JiM3raH T3KAHpAarHHa yK y 3 a m -  X,3p 6 n p  o b m h h h h t  h h m o H r s
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T e K K a 3 H l u  s x t h m o a a h t h  6 n p  x h a  6 v a h 6 ,  0 ,8  r a  T e H r .  H n u io H r a  K a p a T a '
a )  S n T T a ; -
6 ) HKKHT3;
b ) y n T a  y K  V 3 h a h l h  a x . T H M a ' i J i n r H H H  T o n H H r .

4 .4 .  PaKaMJiH KyJip  yM ym hh yKHAa TypTTa a h c k  6 o p .  X a p  6 n p  a h c k  
paK aM Jiap  SuAaH 6ejirH JiaH raH  o a t h t s  ceK T op ra  6yjiHHraH. K,yjicbHH 
AHCKAapAaru paK aM Jiap  Ma^JiyM k o m S h h s u h h  (y  KyA(f)HHHr «chph»A 3H  
h op aT )  TauiKHJi 3TraHAarHHa o h h lu  MyMKHH. P aK aM jiapH H H r HXTHepufi 
KOMOHHaUHflCHHH TepHS, KyA(f)HH OHHUI MyMKHHAHTH 3XTH M OJIAHTHHH 
TonHHr.

4 .5  M ex aH H 3 M ra  y m a  6 h P  x h j i  AeTaAb m p a m .  A r a p  MexaHH3MHH 
HHFHiiiAa y q a j i a  AeTaAb y p u n r a  w m a M A a p u  hh3M3A3 S e j i rn j iaH raH H A an  
K a r T a  O yjiraH  A e i a j u i a p  k v h h a c s ,  M e x a H H 3 M H H H r  h u i h  6 y 3 H A 3 A H  

H M F y B M H A a  5 t s c h  K 3 T T a  y j m a M A a r H  12 T a  A e T a A b  k o a a h .  A r a p  h h f v b h h  

A e T a . T j i a p H H  T a B a K K a j i w r a  o jica ,  6 y  A e r s A A a p A a H  H H F H J i r a H  Mexa- 
H H 3 M H HH T H o p M a j i  HLUJ i a Ma CJ I H K  3 X TH MO AA H T H HH  T O n H H r .

4 .6 .  K o p x o H a A a  HpoKCH3 MaxcyAOT yMyMHH M a x c y j i o t h h h t  ypT aw a 
2  %HH TaLHKHA B T a m .  flpOKAH MaX,CyjIOTHHHF 9 5  %  HHH SHpHHMH HaB 
TauiKHJi 3TaAH. TaB aK K ajiH ra  cx/iHHraH Max,cyjiOT:

а )  TeKLOHpHUJASH y r r s H  M a x , c y j i O T A a H  ojihHr a h f i y j i c a ;

б )  T a f le p j i a H r a H  y M y M H H  M a x ,cy jio Tf la H  o j iH H r a H  6>’j ic a ,  yHHHr 
OHpHHUH H3BJIH SyjIHLUH 3XTHM0AAHTHHH T O n H H T .

4.7 . O b ^ h y 3 0 K Jiau iaeT raH  hh m o H ra  K ap aT a  2 MapTa yK y3AH. Q thoj 
S om jiaH raH A a HHinoHra T ernii i  sx t h m o a a h t h  0 ,8  r a  TeHr, kchhhth  x a p  
KaftcH yK y3HuiAa s e a  y 0,1 r a  KaMaHAH. O b m h h h h t :

а )  x a p  h KKajia  x o A A a  x a M  H H in o H r a  T e K K a 3 a  O A M a c j i n r n ;
б )  a K a j i . A H  6 h P  M a p T a  T e K K a 3 H U J  s x t h m o a a h t h h h  T o n H H r .

4 .8 .  «A» Ba «B»  x,0AHcajiap KyHHAarH^a: «A» xoAHca —  4 Ta yftHH 
coKKacHHH 6 n p  nafiTAa T au ij iaH raH A a aKajuiH  6HTTa 6 n p  TyuinuiH; 
«B»x,ojwca —  2 Ta coK K ah h  24  MapTa T auiA aH raH A a aKaAAH 6 u p  MapTa
2  Ta OHp TVUIHUIH. B y x,oAHcaJiapHHhf  Kaftcn S n p u  s x t h m o a a h p o k ?

4 .9 .  H iu u h  TaftepjiaHAHraH AeTaAJiapHHHr 8 % n  npoKCH3. CHHa6 
K y p n m r a  ojiHHraH AeTaAAap opacH A a S n p o p T a  xaM  h P o k c h 3 h  
OyJlMaCJIHTH 3XTHMOAAHTHHH TonHHr.

4 .1 0 .  H c c h k a h k  3JieKTpocTaHUHHCHAa 15 cMeHa MyxaHAHCAapn 6 y -  
JiHO, y jiapHH H r 3 TacH a e j i j i a p .  CMeHaAa 3 k h lh h  TypaAH. TaB aK K ajiH ra  
TaHAaHraH CMeHaAa spK aK A ap  2 TaAaH k 3 m SyAMacAHra s x t h m o a a h f h -  
hh TonHHr. 

4 .1 1 .  3 0  TaAaSaHHHr HiuAaS q u K a p n m  aMajineTH yqyH TouiKeHTAa 
15 Ta >koh, O a p p o H a A a  8 Ta >koh, O a m 3 a h k A 3  7 Ta >koh a>KpaTHJiraH 
H k k h  ypTOKHHHr S h t t s  m a x a p A a  a MaAHeT y THujh s x t h m o a a h t h h h  
t  on h H r. 

4 .1 2 .  K,yTHAa a  AOHa ok  Ba b AOHa K opa m a p  6 o p .  K yT H A sra  xaMMa 
U JapAap 6HpHH-KeTHH, T3C0AH(})HH paBHUIAS 0AHH3AH. T s O t h S  6VHHH3 
HKKHH4H OJIHHrSH UiapHHHT OK SyAHUIH 3XTHMOAAHTHHH TOnHHT.

4 .1 3 .  K apTSA apH H H r TyAHK AacTacH (5 2  Ta K a p T a ) AaH S n p B a p s K s -  
h h t3 4 Ta KapTa OAHHaAH. KyHHAarH xoA H caA ap K apaA aA u:
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«A»  —  a T H H r a H  K a p T a A a p  h u h a h  xeu  6 y A M a r a H A a  6 h t t 3  « f h l u t h h »  

6yA3AH;
(<g »  —  OAHHraH KapTaAap H^HAa SyAMaraHAa O H rra «KapFa»  

6yAaAH.
A-\-B  XOAHCaHHHT aXTHMOAAHrHHH TonHHr.

4 .1 4 .  K a c a 6 a  y r o i u M a c H  C 3A a A aM  o A H i n r a  K e T a A n r a n  f x v i a A a p  y w yH  
15 T a c n o p T  A a r e p u r s ,  9 T3 c s f t e x A H K  A s r e p H r a  B a  4 T a  c o r  a  o m a 3  u i t h - 
p H i u  A a r e p n r s  ftvAAaHMaAap 3> K paT A H . A ra p  yMTa yproKHnnr OTa- 
o H a A a p n  6 H p - 6 H p H r a  6 o f a h k  S y A M a r s u  \ o a a s  S n T T S A a n  n y j u i a H M a  
<j a h 6  K e A r s H  S y A c a A a p ,  6 y  y q  y p T O K H H H r  6 H T T a  A a r c p A a  A aM  o a h i u h  

SXTHMa iA H T H H H  TOriHHT.

4 .1 5 .  B h p h h ™  KVTHAa 5 Ta o k , 11 Ta K opa Ba 8 Ta k h 3 h ji  m ap,  
HKKHHHH K>'THA3 3 C 3 1 0  T3 OK, 8 Ta KOpa Ba 6 T3 KH3HA m a p  6 o p .  X a p  
HKK3A3 K yT H A aH  TaB3KK3AHra 6HTTaAaH HISp OAH H 3 A H • OAHHraH 
m a p A a p  6 n p  x h a  p sH rA a  6 v a h h j h  s x t h m o a a h t h h u  TonHHr.

4 16 J lu iH K A a  T y p T  p a H r A a r n  r a A T a K  u n A a p  6 o p :  o k  5 0 % ,  
KH3HJ]_ _ 2 0 % ,  5I1IIHA- 2 0 % ,  kvk 1 0 % .  TaBaKKaAHra cviHHran 
FaATaKHHHT HmHA CKH KyK SyAHmH SXTHMOAAHTHHH TOnHHT.

4 .1 7 .  TanepAaHaeTraH Ae'raAJiapHHHr ypTaua 3 % h apoKCH3. C h- 
n a m  y n y H  OAHHraH 5 Ta ACTaAHHur opacHAa SnpopTa x,aM npoKCH3H
SyAMaCAHTH 3X,THM0AAHTHHH to i ih h t .

4 .18 .  K y T H H a A a  3 0  %  h  o k ,  K O A r a H A a p n  k h 3 h a  F a A T a k  H n A a p  
a p a A a m T H p H A n S  K V H H A raH . T a B a K K a A H r a  O A H H raH  h k k h  F a A T a K  un 6 n p  
x h a  p a H T A a  6 y A H m u  3 x , t h m o a a h t h h h  T o n H H r .

4 .1 9 .  TexHHK K apoB  CTaHUHHCHra 2 0  Ta M arnuH a k c a th p h a a h .  
Y AspH H Hr 5 TacHAa iopHm KHCMHAa, 8 TacHAa MOTopAa HyKCOHAap 
6yA H 6, 10 TacHAa x eq  KaHAafl HyKCOH to h h a m s a h .  lO p u m  KHCMHAa 
HyKCOHH 6yA raH  MamHHaHHHr MOTopHAa x,aM HyKCOH 6 o p a h th
9XTHMOAAHTHHH TOnHHT.

4 .2 0 .  12 y F H a 6oA a Ba 18 k h 3 6 o J i a  6 o p  r y p y x A a H  2 k h i u h  

TaBaKKaAHra TaHAaHAH. YAapHHHr
а )  HKKaAacH yFHA 6 o n a ;
б ) k h3 6oA a Ba yFHA 6oA a 6yA H m n axTHMOAAHTHHH TonHHr.

4 .2 1 .  XapHAopra 41-y A q a M A a rn  n o f t a ( | ) 3 a A  3 a p y p A H r u  s x t h m o a a h t h  
0 ,2  ra T e H r  6yA C H H . A a c T A a 6 K H  S e u i T a  xapHAopHHHr 4 1 -yA q aM A arn  
n o i ia ( J )3 a A H H  c y p a m  3 x,t h m o a a h t h h h  T o n H H r .

4 .2 2 .  1 Ba 2 Ae6 SeJirHAaHraH 2 Ta yHHH coK K acn  TamAaHAH. 
B h p h h ^ h coKKaAarH ouKOAapHHHr h k k h h m h  co K K a A ara  0UK0AapAaH 
K a T T a  6yAHLUH 3XTHMOAAHTHHH T O n H H r.

4 .2 3 .  Y h h H c o K K a c H H H  T am A aH raH A a >Kyi|)T eKH y u r a  K appaAH  o u k o  

Ty m u m H  s x t h m o a a h t h h h  T o n H H r .

4 .2 4 .  HmMH 4 Ta cTaHOKKa xh3M3t  KypcaTaAH- B up  coaT  AaBOMHAa
6HPHHHH CT3HOK H m 4 H H H H r  c o 3 A a i u  y q y H  a p a A a m y B H H H  T a A s 6  
KHAM3CAHK SXTHMOAAHTH 0 ,2  r a  TeHTJ HKKHHMH CTaHOK y ^ y H  0 ,2 5 ,  
yMHHHH CTaHOK y q y H  0 ,6  r a ,  TypTHHMH CTaHOK y q y H  3C 3 0 ,4  r s  T e H r .  Bnp
c o s t  A aB O M H A a S u p o p T a  x a M  c r a H O K H H H r  h mMHHHHr s p 3 A a m y B H hh  

Ta A a S  3TM3CAHTH 3XTHMOAAHTHHH TOnHHT.
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4 .2 5 .  T aJiaSa ojihh MaTeMaTHKaAaH HMraxoHra TaftepjiaHHuiH yqyH 
MaTeMaTHK TaxJinji (}>3HHAaH 2 0  caBOJira Ba reoMeTpHHAaH 25  Ta 
caBOJira x a n o 6  TaftepjiauiH Kepax. B h p o k ,  y  MaTeMaTHK TaxJiHJiAan 
15 Ta, reoMeTpHHAaH 2 0  Ta caBOJira * a B o 6 TafiepjiaA o a a h ,  xojioc.  
bHJieT^a 3 Ta caBcui Sop: 2  Ta TaxAHJiAaH Ba 1 Ta r e 0MeTpHH.uah.

а) TajiaSa hmthxohhh a"bJiora toiillihphliih (yqajia caaojira xaM 
* a B o 6 gepH iUH );

б ) HXuiHra TonuiHpnmn (HCTajiran HKKHTa caBOJira >K3 bo6 SepHUin) 
3XTHM0JIAHTHHH TOnHHT.

4.26. XleTajuiapra 3 6 ocKnqAa hlujiob SepHJiaAH. Bhphhmh SocKHqAa 
HP0KCH3 AeTaJib q/ihui 3XTHMOJIJ1HTH 0,02 ra, HKKHHMHCHAa 0,03 ra, 
yqHHqHCHAa 0,02 ra TeHr. Ahphm 6 ocKHMAapAa npoKCH3 AeTajib ojihui 
oorjiHKMac xoAHcaJiap Ae6 tj)apa3 khahS, 3 Ta SocKHMAaH cy H r hpokjih 
AeTaJIb OAHLU 3XTHMOJIAHTHHH TOnHHT.

4.27. 1,2,3,4,5 paKaMjiap^aH 6htt3c.h, K0AraHJiapHA3 H HHa 6nTTacH 
TaHJiaHaAH. T o k  coh TaHJiaHraH 6 y m 6 ,  yHHHr

a) 6hphhmh rajiAa,
6 ) hkkhhmh rajiAa,
b ) HKKaAa rajiAa xaM TaHjiaHraHJiHTH sxthmoajihthhh  TonHHr.

4.28. n-  TapTHfijIH AHTepMHHaHT eHHAMaCHHHHr 6HTTa X.3 AH Ta- 
BaKKajiara TaHJiaHaAH. TaHJiaHraH. xaAAa 6 om AHaroHajib 3JieMeHTJiapH 
SyjIMaCAHTH aXTHMCUlAHTH p n hh TonHHr. Hm P n hh xnco6 jiaHr.

11-+- oo

4.29. yq khlhh rajiMa-raAAaH TaHraHH Taianahah. KHMAa 6hphhmh 
6yAH6 repgjiH tomoh Tymca, yrna lOTraH xhco6a 3 H3 ah. Xap KaficH 
ynHHMH yqyH  iothiu sxthmojijihthhh TonHHr.

4.30. Hkkh khiiih rajiMa-rajiAaH TaHraHH TauijiaftAH. Khmas 
Shphhmh^ 6 yjin6 repgjiH tomoh Tymca, yrna roTraH XHCo6 jiaHaAH. Xap 
KaftcH yftHHqH yqyH iothuj sxthmojijihthhh tohhht.

5.1. rijiacTMacca FyjiaAap yqTa npeccAa TaftepjiaHaAH. 1 npecc 
Sapqa FyjiajiapHHHr 50 % hhh, II- 30 % , I I I-  20 %  hhh hujjisS 
qHKapaAH. ByHAa I npecc FyjiajiapHHHHr 0,025, II HHHr 0,02, I I I  HHHr
0,015 khcmh HocTaHAapTAHp. Taflep ryjia./iap HqHAaH TaBaKKajinra 
OJiHHrahh CTaHAapT 6 yjiHuiH 3Xthmojiahthhh TonHHr.

5.2. FljiacTMacca 6yi0 Mjiap yqTa aBTOMaTAa TaflflepjiaHaAH: I sbto- 
MaT Maxcyjiothhht 40 %  hhh, 11-35 % hhh, 111-25 % hhh Himia6 
qHKapsAH. ByHAa I aBTOMaTHHHr 0,13, 11-0,025, 111-0,025 khcmh
H0CT3HAapT SyioMjiapAHp. TaHJiSHraH CTaHAapT 6yrc>M I I I  3 BTOM3 TAa 
TaftepjiaHraHAHTH sx th m o j i j ih th h h  TonHHr.

5.3. j^yKOHra 4 AaMnonKa 33boaha3 TaiiepAaHraH 6np xha 
ASMnOMKaAap K36yjl KHJIH0 OJIHHAH: I 33B0AA3H 350 AOHa, II A3 H 
i ™ AOHa' ^  'a,aH flOHa Ba IV  A3 H 850 AOHa. JTaMnoMKajiap 
1500 C03TA3H opTHK BaKT eHHUIH 3XTHMOJIAHTH I 33BOA yqyH 0,25 ra,
I I  3aBOA yqyH 0,30 ra, I I I  3 3 b o a  yqyH 0,40 ra, IV  3 3 b o a  yqyH 0,75 ra 
TeHr. ZtyKOH TOKMaAapnra AaMnoMKajiap 3p3JiaLUTHpH6 Tepn6 MHKHJia- 
AH. C 0TH6 OJlHHTaH AaMnoqKaHHHT 1500 C03TAaH Kyn BaKT eHHLHH 
3XTHMOJIAHTHHH TOnHHr.
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5.4 . O v i6 o p ra  1000  T3 noAumnHHK KeATHpnJiAH. YAapHHHr 2 6 0  TacH 
I 33B0AA3 , 4 0 0  TacH II  3aBOAfla Ba 34 0  T3CH I I I  3aBOAAa Taftep jiaH raH . 
riOAIUHnHHKHHHr H0CT3HAapT 6 f j \ u 6  qHKHlUH SXTHMOAAHTM I 33B0A yMyH
0 ,0 8  r a ,  II  3 3 boa yqyH 0 ,0 2 5  r a ,  I I I  33B0A y q y n ,  0 ,0 4  r s  T en r .  TaBaKKajiH- 
r a  OjiHHraH noAUiniiHHK nocTaH A spT 6 y a h 6 m h k a h . B y  noAuiHiiHHKHHHr 
I 3 a b oa Aa T an ep A a  l i r a  hah  th sx th m o jia h th k h  TonHHr.

5 .5 . 3 j i c k t p  AaM noqKaJiapH  napTHHCHHHHr 10 %  h I 33BOAAa, 
4 0  % H II 3abO AA a, 5 0  % h I I I  3aBOAAa T a H e p j ia n r a n .  $IpoKCH3 
A3 MnoqK3 H iu jia6  qHKapHHi I 3 3 b o a  yMyH 0 ,0 2 ,  II 3 a b o a  y liy n  0 ,0 0 8 ,
II I  33B0A yMyH 0 ,0 0 6 .  T3B3KK3AHr3 OjiHHraH a a  m n oq Ka h h H r npoKCH3
6yJIHIHH 3X,THMan.THrHHH TOnHHT.

5 .6 .  C o a T J is p  yqT a  3aBOA.ua TanepAaHaAH Ba AVKoura Ke a t h p h .n a ah .
I 3aBOA M3XCVAOTHHHT 4 0  %  HHH, II  3aBOA 4 5  %  HHH, I I I  3aBOA
15 %  HHH Tafle'pjiaHAH. I 3 a b o a  T af lep A araH  coaTJiapHH iir  9 0  %  h,
II  3 a b o a  c o a T J ia p H H H i i r  7 0  %  h ,  I I I  3 a b o a  co aT A a p H H H H r 9 0  %  h H A ra-  
p H J ia 6 KeTaAH. C o t h 6 o J iH H ran  c o a T H H ii r  H J i r a p H J ia 6 k c t h h i h  s x , t h -
MOJIJ1HTHHH TOnHHT.

5.7 . HKKHTa HLUHKAa paAHOJiaM naJiap 6 o p .  B hphh m h  h i i ih KAa
12 AaM na 6 y j in 6 ,  1 t s c h  apoKCH3, h k k h h m h  nuiHKAa 10 Ta JiaMiioMKa 
6 v j ih 6 ,  y jiapHH H r 1 t s c h  h P o k c h 3 .  B h p h h m h  HUiHKAaH 6HTTa A aM na 
OAHHH6, HKKHHqH H1HHKK3 COAHHaAH. HKKHHMH H U i H K A a H  T 3 B 3 K K a J I H r a  

O A H H r a H  A3 Mn3 HHHT HpOKCH3 6yAHLUH 3XTHMOAJIHTHHH TOnHHT.
5.8 .  B h phh m h  >K3 M 0 3 A a  6 Ta cno p T  y c T s c u  Ba 4 Ta 6 hphhmh  

pa3pnAJiH cnopTqH , hkkhhmh  >KaMoaAa 6  t s  S h phh m h  ps3pHAJiH cnopTMH 
Ba 4 Ta  c n o p T  y c T a c w  6 o p .  B y  > Ka Mo aJ ia p  yHMH4HJiapHZi.aH Ty3HJi raH 
T e p M a  >Kaivioaxia 10 y h h h m h  6 o p :  6  6HpHH4H ^ a M o a A a n ,
4 yHHHMH —  HKKHHMH J K 3 M 0 3 A 3 H .  TepM S > K a M 0 3 A a H  TaBaKK3AHT3 6 n p  
yHHHMH T aH JI 3 H3 A H .  B y  yHHHMHHHHr  C n O P T yCTSCH GyJIHUIH 3XTHMOJIAH- 

THHH TOnHHT.
5.9 . X3MM3 SyiOMJiap HKKHTa Ha30paTMH T O M O H H A a H  TeKLUHpHJiaAH. 

ByiOMHHHr TeKuiHpHiu yqyH 6npHHqH H a3 o p aT q H ra  TyuiHuin 3x , thm o a-  
j i h t h  0 ,5 5  r a ,  HKKHHqH Ha3opaTMHra t v u i h u i h  s x t h m o a a h t h  0 ,4 5  ra TeHr. 
BHpHHMH H330P 3TMHHHHr HOCTaHAapT 6yHDMHH yTKa3H6 K)6opHUI 3XTH- 
m o a j ih th  0 ,01 r s ,  HKKHHMH Ha3opaTMH y q y n  0 ,0 2  r a  TeHr. T a B a K K a jin ra  
«CTaHAapT» TaMraAH 6yiOM oJiHHraHAa y npoKCH3 6y jiH 6  qHKAH. By
6yK3MHHHT HKKHHqH H 3 3 0 P aTqH TOMOHHAaH TeKlHHpHJiraHAHTH 3XTH- 

MOJIJIHrHHH T o n H H r .
5 .1 0 .  H n rH i i i  yqyH  A e T a ju isp  HKKHTa craHOKAa TaflepAaHHS, 

yAspHHHr 6 h p h h m h c h  h k k h HMHCHra HHcSaTaH 3 MapTa Kyn AeTaJib 
n u iA a 6  MHKapaAH. ByHAa SnpHHqn CTa h ok nu iA afi  q n K ap aA H raH  
AeTaAJiapnHHr 0 ,0 2 5 ,  HKKHHqH c t 3 h o k  yqyH 0 ,0 1 5  k h c m h h h  npoKCH3 
AeTaJiJiap T a lu k h a  3T3Ah. T3B3KKaAHr3 h h t h u j  yqyH o a h h t 3 h  6 h t t s  
AeT3Jib h p o k j ih  6 y im 6  qnKAH. B y  AeTSAHHHr nKKHHqn e r a  h o k a  a  
T a f t e p j i a H r s H  S y j in u in  s x t h m o a a h t h h h  T o n H H r .

5 .1 1 .  9 Ta 6 n p  xhji  en nK  KyTHHHHr x a p  SnpH Aa dpaKar  p a H r j i a p n  
SnJiaH (J)apKAaHyBqH 10 T3AaH m a p  6 o p .  2 T3 KyTHA3 5 T3A3h o k  u i s p  
6 o p ,  3  KyTHAa 4 TaAaH o k  m s p  6 o p  b s  4 KyTHA3 3 t s a s h  o k  m s p  6 o p .
T y rM aq sH H  6 o c H m  H3TH>KacnAa KaficHAHp K yraA aH  ok m a p  o t h a h6
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h h k a h .  B y  KyTHAa 3 Ta ok, m a p  6 y j \ r a \ u \ u r u  s x t h m o a a h t h h h  TonHHr. 
5 .1 2 .  4  Ta_ M epraH  6 H p - 6 u p n r a  6 o t a h k  S y j iM araH  xcuiAa 6 uTTa 

HHLuoHra S n r r a A a H  yK, y3flHJiap. By M epraH Jiap  yqyH  HwuioHra 
TeKKa3HLu 3XTHMOJi/iHKAapH moc paBHiUAs 0 ,4 ;  0 ,6 ;  0 ,7 ;  0 ,8  r a  TeHr. 
O t h i u  T y r a r a H A a H  c y H r  h h h j o h a s h  y q T a  y k h h h t  h 3h t o h h a a h ’. T y p r a H H H  
M e p r a H H H H r  y K H  x a T o  K e T r a H A H r n  s x t h m o a a h t h h h  T o n H H r .

5 .1 3 .  B h p h h w h  KyTHAa 10 Ta m a p  6 y m 6 , y jiapHHHr 8 T a cn  o k  
h k k h h m h  KyTHAa 2 0  T a  m a p  6 y m 6 , 4  t 3 c h  ok. X a p  K aftcn  KyTHAaH 
TaBaKKajiHra SHTTaAa h m a p  o a h h a h ,  c y H rp a  TaBaKKajiHra 6y  
m ap jrapH H H r 6 h p h  o a h h a h .  O k m a p  ojiHHraa/iHrH s x t h m o a a h t h h h  
T o n H H r .  

5 .1 4 .  T a j iaS a J iap H H H r KypHAnm oTpnAHAa 2 Ta S p n r a A a  S h p h h h h  
o c k h h  T a jiaS a j iapH A aH , 6 n r r a  S p n r a A a  s e a  h k k h h m h  S ockhm  T a j ia S a j i a -  

pHAaH Ty3HJiraH. BnpnHqn 6ocKHMjiapHHHr xap KaftcH S p n r a A a c n A a
O H H T H T  B a  3 K H 3 6op, HKKHHM H 6 o C K H M J ia P H H H r 6 P H r a A 3 C H A a  4 H H T H T  B a

„ , aKvH3n 6 0 « ^ y p ' 153 T a i v f a m  6HJ13H o t p h a  S pH raA ajiapH H H H r C h p h a s h  
u i a x a p r a  S o p n m  y q y H  6 n p  k h u i h  T a H J ia H A H .

а )  H h THT TaHJiaHTaHJlHTH 3XTHMOAAHTHHH TOnHHT.
б )  MHrHT TaHJiaHraH. YHHHr 6 h p h h h h  S ockhm T a J ia S a c n  3K3hh s x t h - 

MOAAHTHHH T O n H H r .  A

5 - 1 5 . O M 6 o p A a  3  T a  uj)a6pHKaAaH MaxcyAOT KeAaAH : S h p h h h h
<j)a6pHKaHHHr M ax c y A o ra  2 0  %  h h , hkkhhmh  paSpHKaHHKH 4 6  %  hh

yMHHMH (j)a6P HKaHHKH 3 4  / /  H H 'Tam K H A  3T3AH. HoCTaHAapT 6yiOM 
HUiJia6 MHKapnm l-<J>a6pHKa yqyH y p Ta q a  3 %  h h ,  2-cj)a6pHKa y q y H 2 %
h h ,  3 -(jDa6 P H K a  y q y n  1 %  h h  Ta l h k h j i  s r a A H .  A r a p  TaBaKKaAHra o a h u ^ h

H0CTaHflaPT y»H Hr l - t j ) a 6 PHKaAa TanepAaHraHAHK 
3XTHMOAAHTHHH TOHHHT.

5 .1 6 .  HMTHX,0Hra^KeAraH 10 TaAa6aH HH r yMTacH a-bAo, T y p r r a c H  —  
h x lh h ,  HKKHTacH —  y p T a q a  Ba 6 h t t 3 c h  cm o h  TafteprapAHKKa s r a  
H m th x ,o h  6HAeTAaPHA3 2 0  Ta c ae o A  6 o p .  A t>ao  T aueprapA H K K a s r a  
T aA 3 6 a  6 a p q a  2 0  Ta caBOAra, b x u ih  TafteprapAHKKa s r a  T aJ ia 6 a  16 Ta 

o A ra ,  y pT an acH  10 t s  caBOAra, eMOHH 5 Ta caBOAra m a s o Q  SepH inu  
MyMKHH. T aB aK K aA H ra  qaKHpHAraH T 3 A a6 a  SepH AraH  3 r a  HCTaAraH 
caBOAra * a B o 6  6 e PAH. By TaAaSaHHHr: a )  a w o  TaneprapA H K K a- 

'  eM0H TaneprapAHKKa 3 r a  3K3HAHTH 3XTHM0AAHTHHH TOnHHT.

n oc-5 ' 17 ' P a -^H a,laM na y w a  3aBOAHHHr x a p  SnpHAaH T e r n u i A H  0 25- 0  50- 
0 ,2 5  3XTHMOAAHKA3P 6HA3H KaSyA KHAHH3AH. B Hp HHA HMHA3 
A3 MnOKK3A3pHHHr HIUA3H HHKH m  3XTHMOAAHTH l-3aBOA A3MHaAapH

J a H A a H ^ H ’n ^ n  H™  yHr  ° ’?  r a ’ y4HHHH yiiyH  ° ’4 ra  T eH r- T a Ba «KaAHra 3HAaHraH ASMnsHHHr 6 u p  h h a  H u iA a m n  s x t h m q /iahthmh  TonHHr.
u 5 .1 8 .  BeHSHH KyfiHiu m oxo6H 3CH  o a a h a 3 h  chtha  B3 iok u a w u u a j x a m  
y TH6 TypaAH. YAapHHHr 6 0 %  „  k>k M am nH aA apnA aH  h6 oP 3T. S  
KeT3eTT3H MauiHH3HHHr 6eH3HH KyHHm m o x o g q a c H ra  k h p h 6  y r a m  

Xth m o a a h th  iok MamHHacH yqyH 0,1 r a ,  eHTHA MamHHa yqyH  0 2  r a  
TeHr. IU o x o S q a ra  MauiHHa k h p h 6 k c a a h . Y hh ht  iok M3u ih h3 ch s k s h a h ™  
3X,THM0AAHrHHH TOnHHT.

5 . 1 9 . K y p H A H m r a  1 0 0 0  A O H a  f h u i t  k c a t h p h a a h .  H v a a s  F H m T H H H r  

C H H n m  3 x ,T H M c v iA H rH  0 , 0 0 3  r a  r e n r .  K y p H A H m r a :  a )  2  t  a  a  a  h  o p  th ^ k
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^ X T H m oaah tkh h  TonHHr. o . r v n v x f la H  6 TaAa6a,
5 .2 0 .  C n ap T aK H aA a A a  i - ry p y X A a n  T a^ a T a^ a 5 aCH h h cth ty t  TepMa

3-rypyxA.aH  5 T aA a 6 a  KaTHauJMOKAa. y p y  2 - r y p y x  T aA a 6 a c n

>KaMoacHra 0 ,9  T t r y l y l  T aA a6 a c H ’yMyn 0 ,8  r a  t c h ,  .
yqyH 6y s x t h m o a a h k  0, , y TepMa w a M o a c n r a  KaSyA
L yBaKKaAHra TaH A aH ran  3 Xt h m u a a h P o k?
k h a h h a h .  B y  T aA a 6 aHHHr  KaHCH r y p y W  yK ^

5 .2 1 .  KHFHAraH 3AeKTp 3 a W  Q 8  3 yTPHM0J1^ „ K 6 h a 3 H HiuAafi 
My m k h h ,  y  KyqAaHHiu o P™ 6  K€J r a « ^ H MyMKHHKH, y y u ia  m apoH TA a 
KeTaAH c k h  I I  Typ caK A a V ReTaflH \ Typ c a K A a rn q  3 aH W H pra  
0 ,9  3 X,THMOAAHK 6 HAaH HU1J1 m q 3Ca 0 ,4  3 X.THMOAAHK 0HAaH
0 ,6  3 XTHMOAAHK 6 HAaH, Ty p  c a K A a rn q  H iu ra  T y m n 6 k c t a h .
yAaHHmH m ym khh . 3aH>KHpra y  KyfiHAraHHMH eKH II Typ
KaHCH 6 k P H 3 X.THMOAAHPOK- 1 Typ CaKAdl M y
c a K A a rn q  KyHHAraHHMH? fipnHn a a n r a H  yHTa

5 .2 2 .  H uim h 6 h P u x h a  AeTa^ a p J a 3 H“ eTaAb H m A a6 q n K a p n m  
cTaHOKKa XH3 M3 T KypcaTaAH. p 2 cTaH0K yqyH  0 ,0 3  r a ,  yqHHqn

3 XT HMOAAHT H Y w i u j i o B  6 e P H A r a H  A e T a A A a p  6 H T T 3
C T a H O K  y q y H  —  0 ,0 4  r a  T e  - 2 - C T 3 H O K K a  H H c 6 s T a H  y q

* O n A 3 H 3 A H .  1- C T3 H O KH H H T ^  2 - C T 3 H O K H H H T  y H y M A O P "

M 3 P T 3  WKOPH, 3 - C™ Ĥ  O A H H r a H  A e T a A H H H T

JIHrHFa " S S ^ H K H U I H  SXTHMOAAHrHHH TOnHHT.
HP 0KCH3 y  V3 M A H. 1-OTHUJA3 M y A * a A r a

5,23. C a" OTfeTr% \ ap o C n u iI a  0 6  ra. 3 -othuim 0,8 ra Tenr.

Ber a  r ™ — r r t r T y ; r r

c a i s ™ Hr ypH 6 T ym B PB '
AHmH 3XTHM0AAHTHHH TOnHHr. pxaHOK

5 24. YMT3 CT3H0K KOHBeftepra AeTaJU iaP ® ™ a033 6r a eP2 .cTaHOK y q y n  
y q yH HPOKCH3 AeT3Ab MHKapHUI ^ . CTaH 0KHHHr yHyMAOpAHTH
0 ,0 2  r a ,  3 -cT ano K  y q y n  0 -01 r a  TeHr' 3 -craHOKHHKH a c a
2-CTaHOKHHKHra ™ ^ aH2 y  a  ^ K op„ . K oH B eftepA an T aeaK K aA nra

6 yPA n m n  Tonnnr.

5 .2 5 .  P ln ryB  u e x n r a  A eraJU iap  3  7a^ T p ^ c h  i"  a c t  a r,
1 -aBTOMaT 0 ,3  % ,  2 -aBTOMaT -  0«2 /o BT3Qa ^ aH 10’00  T a , 2 -aBTOMaTAaH 
Hm A a6  q n K ap H m n  M a^ y M, 0 0  P aJlb  KejiTH pnA raH  6 y A ca , HHFHmra

K i S  « P “  6yJ1HUIH 3.THM0AAHFHHH

5 .2 6 .  PlHFHm u e x n r a  AeTaAAap 2  ̂ ^ ^ ^ B y H A a  Î ^ ™ 1 Ae'

I 6yAHMA3H - 70/ % ’n  6 y j i H M ™ a 3 c a  2 0  % ° h  HP OKCH3. TaB3K K aAH ra 

TOAHHara H HAHeHTaAHHH0r  HP OKCH3 6 yAHUIH 3 XTHMOAAHFHHH TOnHHF.

, „ „ r a „ rnw T : 6)  a K a « H  6 « r r a  CHHraH ™ wt  KM ™ p » , r a M »™

38—665
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nn o / ' 2 7 ' 3 -toktp JiaMncMKajiapH napTHHCHHHHr 2 0 %  hhh l - s a R o n
3 0  % hhh 2-aaBOA, 5 0  % hhh S -aaaoA  xaf lep^araH  T s a e o A  v Z
0 n n f H3 ,/la%noqKa HUyia6 ^HKapHHJ sxthmojijih™  0 ,01 ra, 2-saBOA yqyH
0 ,0 0 5  ra, 3-aaBOA y q y H 0 ,0 0 6  ra tchf . TaBaKKajinra  
JiaMnoMKaHHHr hP okch3 6yjiHin„ sxthmojijihthhh xonHHr " i

1 -3aBoiTiia 4 f f lPra o°Ta Rerajlb  KejITHP ™ -  yjiapHHHr 2 0 0  T3CH 
n f a ’ a ™  2 -3aB ° M a ,  3 4 0  racH 3-33BOAA3 TaneDJiaHraH 
ZleTajiHHHr « P o k c h 3  6yj in6  mhkhiuh s x t h m  ojijihth 1 -3 3b o a  yqyH 0 03  ra'
2-33BOA yqyH 0 ,0 2  ra, 3 -3aBOA y q y n  3 ca 0,01 ra Tear E L k™  
ojiHHran f lerajib  h P okch3 6 y j in 6  mhkah . Y hhht l - 3 a BOAA3 T a f i E S  
SyjIHUIH 3XTHMOJIJIHTHHH TOHHHr. W  IdHepjlaHFdH

n a v i n '^ f '  ^ yKOHra 4 Ta JIaMna saBOAHAa T af ie p j iaH raH  6 n p  x h t  s i p k t d  
f ldM noiK aJ iapH  KeJiTHpHjiAH: 1-33B0AA3H 2 5 0  r a ,  2-33BOAA3H 5 2 5  r a  

„ .OAiiaH 2 7 5  r a  Ba  4-33BOAA3H 9 5 0  r a .  JlaivinoHKaHHHr ^ 5 0 0  c n a r ™ »  
Kyn eHHUIH s x t h m o j i j i h t h  1-33BOA vmvh 0 1 5 r a  9 A on
3 -3 3 B o a  ynyH 0 ,2 0  ra Ba 4 3 aB 0/  ’o V o r a r e ™
TOKMa^apra ^ o n j i a u iT H p n j ia e T r a H ^  J j i a p ’ a p a j i a S '  K e t Z  C o S  
= „ JiaMnoiKaHHHr 1500 c o a „ a „  o p V lm m i l  n Z m „

5 .3 0 .  n j ia c x M a c c a  SyioftoJiap yq Ta CTaHOKAs TaflepjisHaAH. I cxaHOK 
SyxyH MaxcyjioxHHHr 50  % hhh , II 3 0  % h h h , III 2 0  % hh x a n e p j ia hah 
B yHAa I CTaHOK OyioMjiapHHHHr 0 ,0 2 5  khcmh , II HHHr 0 ,0 2  khcmh '

II HHHr 0 ,0 1 5  KHCMH HP 0KCH3. C xaH ^apxra  >KaBo6 6 e p y B4H 6yioMHHHr 
CTaHOMa xanepjiaHraHjinK sxthmojijihthhh xoiihht.

6 .1 .  U e x ^ a  6 Ta m otop  6 op . X a p  6 h P Moxop yqyH yHHHr Ma3KVD 
H3HXA3 HUira TyHJHpHJir3HJIHK SXTHMOJlJIHrH 0 ,8  T3 TeHr MaSKVD 
naHTfla a )  4 Ta Moxop: 6 )  xaMMa Moxopjiap Hinra x y S i p H J i r a S S  

H ^ o n H H r " ™ 1 B) Pqa MOTOpJiaP y qHpH6 KynnjiraHjiHK sxTHMOJumrH-

j 6.2. Bnp 40Ha JiOTepen SHJierara K)TyK mhkhih sxthmojijih™ 

y  ra TeHr. 6  Ta SnjieTra sr a  6yjiH6: a )  HKKHTa SHJieTra; 6 )  y q Ta SnjieTra;

B) xaMMa SnjieTjiapra lOTyK mhkhuih sxTHMOJumrHHH TonHHr.
■ baHaHJiap opTHJiraH yqTa KeMa KejiHWH KyTHJiHnra. CTaTHCTw-

KMHnm f R / aTHUIHlIa KeJiTHpHJiaeTraH 6a H a n j ia p HHHr fiyjiAa 3 h h h 6  
KOJIHIHH 13 % HH T3UIKHJI 3T3AH. Y  XOJ1A3 a )  6HTT3 KeMaHHHT' 6) HKKHT3 
KeMaHHHr; b) ynajia  KeMaHHHr annnraH  Ma^cyjioT S h  ™

r Z ^ m J u T  T° n H H r ' B a p q a  K e M a jIa p ^ a r H  6a HaHj i a P HHHr a n H H M a-  raH  oyjiHLUH s x t h m o j i j i h t h  H H M ara  T eH r?

6 .4 .  A BT 0 6 a3 3 fl3  12 X3 M3UIHH3 6o p . y j , 3 PHHHr x a p  SHDHHHHr HVJira

Z Z V r : ° * m T “ 0 ,8  -r.a  T e" r - A B fo 6 a3 aP M ^ „ L  S Z „ T y „
KaMHfla 8 x a  M a u iH n a  nyjiAa SyjjHuin K ep aK  6 y j ic a ,  s b t o S s s s h h h f  
M e t e p n A s  h u i j i s u i h  s x t h m o j i j i h t h h h  T onH H r.

6 .5 .  T e j ieB H 3 o p H H H r Kac})oji3 T MyAA3TH h h h a s  T3-bMHpji3niHH T a j i a S  ■ 
3 t h u i h  sx T H M o /iJ in rn  0 , 2  r a  T e n r .  K a ^ o J i a T  „ y W TH “ 1  6 Ta 
T e j ie BH 3 o P HHHr a )  fiHTTaflaH K y n  6y j i Ma r a H H ;  6 ) a K a ju iH  6h t t 3 ch  
Ta-bM HpjiauiHH x a j i a s  s t h u i h  sXTHMOJUinrHHH x o n H n r

3XXHMon™Tra„Ban KiaJTHra Q"HĤ h fleTa;iHHHr HocxaHAapx SyjIHUIH 
sxthmojijih™  0,1 ra Tenr SyjicHH. TaBaKKajinra ojiHHran 6euiTa
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™ H 6 70 n 6 HTa eoJiajiH  o n j i a ^ a  KaMHAa HKKHTacn k h 3  6 a » a  6yj,HinH 
aXTHMOJIJIHrKHH TOnHHT. S^PHJI 6oJia  TyFMJlHUJM 3 X,THMOJIJIHrHHH 0 ,51 Ae 6

0,1 W 6 .8 .  BnTTa j io T e p e n  6 n Jie™ ra  lOTyK mhkhujh sx th m o jij ih fh

-  r a  TeHr OjiTHTa 6 njieTHHHr 3Hr KaMHAa HKKHTacHra roTyK qnKniiiH
7

SXXHMOJIJinrHHH x o n H H r .  „„MTr.urn TPTMIII
6 9 06-beKTHH h k c o h  k h j i h u i  y q y H  K aM H A a 3 MapTa H n m o H r a  Tern 

KeoaK 15 Ta yK ysnAAH. X a p  K aftcn  oTHUiAa h h u i o H r a  T e rn u i  
W h m m j i h ™  0,4 r a  xenr S y ^ c a ,  o 6 -b e K X H H n r  h k c o h  k h a h h h i u

3 ' T l 7 c L r m TZ ™ a  HiiijiaMaii kojihld « . p  <»P a c 6 o 6
vqvH  0 4 r a  xeHr. K a n c n  xoAHCaHHHr s x t h m o j ia h th  Kaxxa. 4 xa  
U j i H K M a c  CHHauiAa 2 x a  a c 6 o 6 HHHr nniAaMafl k o jih iu hm h  eKH 6 x a  
6 o fj ih k m 3 C CHHaiHAa 3 x a  a c 6 o 6 HHHr H u u iaM an  m«m

6 .1 1 .  Y c x a x o n a A a  8 x a  m o t o P n in jiaH nxH. Xap 6 h P M orop  y l^  
TvniJiHKKaqa k h 3 h 6 Kexnui s x t h m o j i a h t h  0 ,7  r a  TeHr. T y u i r a q a .  ) 
„y„TOPH«Hr Z l e  Keraaia; 6 )  6apHa MOrcp.iapHKHr ® . S  ™ « .  
B) (Slipopra MM  »OTOPHH»r HH3h6 K6TM3CJ1HK aXTHMOTJMrMH TO ■

6 1 2  f l u iH K A a  6 n p  H e q a  m h h t  c a K A a r H H A a p  o o p .  y j i a p H H H  
HPMHCHHH 1 -3 3 B O A , K O JiraHH HH 2 - 3 3 B O A  T a H e p A s r a H .  T a B a K K a A H r a  5  t .a  
caKAarHM oj!h h a h . Y j i a p u n n r :  a )  h k k h t 3 C h ; 6 )  k s m h a s  HKKHT3CH, 

B) HKKHT3A3H KyHH 1 -33B O A A 3 T 3 H e P A 3 H ra H A H K  ^ ™ ” ™ ™ ; a° ™ VHr H a 6
6  13 KaftcH 6 hdh 9X,thmojijihpok: TeHr Ky^Jin paKHO oh y

TVPX H3PXHHA3H yqxaCHHH K3XHUIMH eKH C8KKH3 napXHHA3H K3MHA3
6 e m x 3 C H H H  k dxhlumh  ( A y p 3 H r  x n c o 6 r a  O A H H M a n A H ) .

6 14 y«HH coKKacHHH 10 M3PX3 x a u i A a H r a H A a  y q r a  K a p p a A H  
H K K H  M3 PX3 A3 H K y n ,  JieKHH f i e u i  M a p x a A 3 H  K3M M 3 P x a  x y n i n n i n

OTH6T " ™ J a ™ " HI e T a ^ a p H H H r  4 0 %  « l - 3 a B C « a ,  K O »raa,apH
2 aaB O M a r a f l e l a H r a a .  H u m M a H  TaBaKKajinra 7 Ta a er a j ib  - . » •

L a p S  “) 6 > 3 ™ a " KS" 6 ^ “ ara™ ; B) 2 ™ aH
0 PT P™ 1-3aB O .ua T adepj-aaraH  6 y ™ m a  roriHHr

6 .1 6 .  H luh h  5 0  Ta A acT .rox ra  XH3M3T KypcsTaAH. 6 coaTJinK

B 3K T H A 3  AaCTTOXHHHr C 03A 3U IH H  T 3 A 3 6  3THIUH 3 XTHMOAAHTH — T a

TeHr. K a f tc n  6npH  s x t h m o a a h p o k :
а) 17 Ta A 3CTrox co3A3Luhh T aJ ia6  3TaAH;
б ) 16 Ta A3CTrox co3A 3U ihh  T a A s 6  s t s a h .  u
6  17- 3aBO„ iiyKOHra 5 0 0 0  a o » a c c f a ™  6 ? “ "  * yT"caTri ,"p l^ aP

fiviOMHHHr HVJIA3 UJHKaCTJiaHHUJ SXTHMOJIJIHTH 0 ,0 0 0 2  T3 TeHr. KlyJIAa
5 0 0 0  S y l n L ? :  3 ) p o c 3 3 t s c h ;  6 )  3  TaA3H o Pt h Fh uiHK3CTA3HHniH

SXTH^MMJlHrHH^OTHHn TOMOuia 6HH CHF3AH. a) 3 T3 TOMOUiaSHH 6 h P 

KyHAS (M3C3A3H, 1 M3PTA3) TyFHAraHAHTH; 6 )  3  T3A3H Kyn 6yAM3r3H  
TOMOUI36HH 6 n P KyHAa TyPHJiraHAnrn s x t h m o j ia h fh h h  TonHHr.

AeTaJiHHHr MKKHxaAan Kyn 6 ?J iM araHH HocranflapT  6yjiHUU4 sxthmojijih-
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P H a r a ^ ^ ™ ™ ? , !  T„,;„a " H “ "  “ B ra“ UJ" “,a  " " " “  K™ ™ -

■ o r ^ -  S r ; „ , r ° t ; r ™ a „ T o o o T T ^ z ' L r r -
HHHAa p o ca  5  AOHa apoKCH3AapcjiHK6ap,^Hru 3XTnM0JuinniHM TonHHr0**1

, “ Z r  “ $ ™ “ S ™  0P™ K R“  6OTao/iHnr.) ‘ “ '"Hr. (ypHJi o o / ia  TyrnjiHiUH axTHMOJiAHru 0,51 Ae6

5 0 0  6c ! L ! b ^ u l  Ca)l^ acliAa  x a T o yqpauiH s x t h m o a a h t h  0 ,0 0 2  ra re n r  
ouu ca^HcpaJiH k h t o 6  TeKuwpHAMOKAa a) 2  caxwrhajra- m  o „
O y ^ a r a H  c a ^ a . a  x a x o  A p a U I ™ w L ^ Z * ™ J L 2 * * "  ° P™ K 

CHHORnn 1  XQZWCaHHH0r p y fl SepHUi s x t h m o a a h h i  0 ,4  ra TeHr 10 Ta

s ™ ° z ™ ™ „ ™ r , H r3  T a a a H • > — »  p>“  4 « ™

>KyhaTHjiraH (iOOaoHa 6 y » „  o p a d u a  f l y . S a  a l  po ca  ™ r'
KVI.H uiHKaCT.TaHran <5y,alI1„ !, J  J i " ' ” 2 ' ” ' 6 » 2 ™ a “

SXTHMOJIJIHrMHH TOITHHr. TyFHJII aHJlHTH

r a “ ? e T '  ^ ? ; y CX a a S aAOHa KaMMHAHrn 6 0 p AapcAHK SyAuuiH s x t h m ™ ™  TonHHr

c h h o b S  1  ^ flHCaHHHfir 6 e PHUJ s m w m m  0 ,4 5  ra x en r  4 0  ra  

aXTHMOAAHrHHH xonHHr T3;iaH Kyn 6yJ1MaraH pyfi 6 e p HuiH

r y ^ f a  Z l l a6 ™ Z  I Z Z Z  0 7 r a a THenHTrH T ^ r a S ^ r r  ^
KH3H6 KeTH LUH 3XTHMOA nuru uu ■ K\ v ' 1 ■ 3 )  3 Ta MOTOp

™ r r r B : B )  6 H p o p r a " ” o P r M r ; s „ “ “ 6T ; ; ™ r
3XTHMOJUiHrHAo"8 ra T C H T ^ O O ^ a ^ V K ^ v a H ^ 6  ̂ HuuioHra TeKK33Hui

* 1 “ ; - KynH 6 ™  7 4 0

7.2. BcwiTjiap uynHWAa y p x a n a  1 0 %  SpaKKa uyA kyhhahiu
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KysaxHJiaflH. 400  Ta SoATAaH wSopax nspxHHAa 299 TaAaH opxHFH
nnnKJIH fiVAHIUH 3XTHMOAAHTHHH TOnHHT. 

7 3 XapanaTJiaHaeTraH HHLUoHra 6 h t t 3 yK yswiuaa xeKKasmu 
3XTHMOAAMTH 0,7 T3 TeHr. 20 T3 yK y3HAr3HAa 15 TaCHUHHT HHLUOHra 
rerHUJH 3XTHMOAAHTHHH TonHHr. n , _

7 4 BHTT3 yK y3HUIAa HHLUOHra TeKK33H111 aXTHMOAJlHTH 0,4 ra TCH . 
320 Ta yK ysHAraHAa 100 TacHHHnr HHUionra TernuiH 3 \ t h mojiahrhhh

" " t S .  BepH^raH yc„».,HK ypyrnHHHr y m 6  “  \
TauiKHJi 3T3AH. SKHAraH 800 Ta ypyrHHHr KaMHAa 700 TacHnnnr >hh6
MHKHUIH 3XTHMOAAHTHHH TOnHHT. f iun um  

7 6 A X0AHC3HHHT 900 T3 60FAHKM3C X0AHC3A3pHHtU Xd[) 6npHAd 
p y / s e p H m H  3XTHMOXAHFH P 0 ,8 F3 TeHF. /I XOAHCai.HHF K3MHA3
710 MapTa, KVfiH 6 h j ,3 h  740 m3 Pt3 pyfi SepnuiH

7 7 A XOAHC3HHHF 900  T3 60FJIHKM3C X0AHC3HHHF X3p 6 h PHÂ I PY« 
6epHLUH 3XTHMOAAHTH p 0,8 F3 TCHr. A XOAHCaHHHP. 3)  750  Map c ,
6) 710 MapTa pyft QepnuiH 3xthm oajihfhhh to u h h f .

7 8 K hto6 caxHpscHAa xsto  SyjiHLUH sxthmmjihfh  0 ,002 rs TeHr. 
500 caxH^aJiH khto6 TeKUiHpHJisAH. K sm h as  3, K ynn S hash  5 eaxn p aA a
y p t a  6vnHLUH SXTHMOJI/IHfHHH TOnHHT.

7 9 100 Ta cxaHOK 6HP-6HPHra 6 ofjihk 6yAM3H huiashah , 6yHA3 
vAaoHHHr xap 6 hP„ hhhf 6 coax hui B3KTHA3 y3Aykch3 huja3 ui 
SXTHMOJIJIHTH 0,8 F3 TeHF. OATH C03T HUJ B3KTHA3 KaMHA3 75 T3 Kyn H 
f i n n a H  85 Ta CTaHOKHHHr y3AyKCH3 hulasulh sxthmoaahthhu jo n u  .

7 10 100 Ta CTaHOK 6HP-6HPHra 6 ofahk 6yAM3H hujashah , 6yHAa
VA3PHHHF X3P SHpHHHHr 6 C03T HUJ B3KTHA3 y 3Ay KCH3 HLUAaLU 
3XTHMOAAHFH 0,8 T3 TeHr. OATH C03T HUI B3KTHA3 85 T3 CT3H0K y3AyKCH 
HLUA3LUH 3 XTHMOAAHTHHH TOnHHT.

7.11. O a 6 PHK3 75 % 6 hPhhhh HaB MaxcyAOT ™ p a^H- 3 °0  ra
MaxcyAOT H4HA3H SHpHHHH H3BAHA3pH COHH K3MHA3 219 T3 B3 KY 

ran 234 T3 0VAHLUH 3XTHMOAAHTHHH TOnHHT.
7 12 yftHH COKK3CH 500 MaPT3 T3UIA3H3AH. ByHAa 6up OMKO KSMHAa 

70 M3DT3 B3 Kynu 6 ha3 h 83 MapTa TyuiuuiH sxthmoaahthhh TonHHr.
7 13 TaHra 400  MaPT3 T3UJAaH3AH. Tep6AH tom oh hh ht KaMHAa 

904 M3DT3 Ba KVHH 0HA3H 214 M3PT3 TyUIHUJH 3XTHMOAAHTHHH TOTHHr.
7 M Xap S c H  y HT3 AeTaAHHHr 9 TacH cT3HAapTra * 3 B o 6  SepaAH. 

OjiHHraH 50 T^ flera^^ap H4!ijia c t a - M p t r a  * a B 06 6 e p a OTraHJ,apH
COHH KaMHfla 42 Ta, kJ hh 6 HJiaH 4 8 Ta SyMHrn ™"K0HHHr

7 15 yftHH COKK3CH 500 M3PTa T3IUA3H3AH. ByHAa 6 hP OMKOHH HT
a) 83 MapTa; 6) 78 MapTa TyuiHiuH 3Xthmoaah™ hh TonHHr.

7.16. T a H r a  400 Maprs TauiAaHaAH. ByHAa rep 6 A n  TOMoiimmr. 
200 MaoTa- 6 )  160 MapTa TyuiHiuH sxthmoaahfhhh TonHHr.

3)  7 17 MeFaHHHHr 6 J a  9 ^ 6  HHiuonra -K K a sn m  3XThmoaah 
n 75 ra xeHr 100 M3PT3 VK y3HAT3HA3 HHLUOHTS. 3) K3MHA3 10 B3 KynH

TO" 7 J 8 ,  A rap  xor a c a „„Hr *ap d»p c „ „ o Bfla py» 5 e p M
0,2 T3 TeHF 6yAC3, 400 T3 CHHOBAa yHHHr 104 M3PT3 PY 0 e P H
3XTHMOAAHTHHH T 3 K P H 6 a H TOnHHT.
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7 .19 .  A r a p  S o f a h k m s c  1000  T a  c h  H O B j i a  p h h h t  x a p  6 upn jxa  A  x o a h c j i
0 ,5  s x t h m o j i j i h k  S n j i a H  pyft 6 e p c a ,  y H H H r  k s m h a s  5 0 0  M a p T a  ptfii
6e P HUJH SXTHMOJIJIHTHHH T o n H H r .  j

7 .20 .  A r a p  S o f j i h k m s c  CHHOBJiapHHHr yMyMHH c o h h  6 0 0  Ta 6 y j in f l j  
X o a h c s H H H r  s j i o x h a s  CHHOBjiapAa pyft SepHUJH s x t h m o j i j i h t h  0 ,6  r a  Tew*' 
6y j i c a ,  x o a h c s h h h t  KaMn.ua 3 4 2  Ba KynH S h j i s h  3 7 8  M a p T a  p y f t  6epHi.uit<
3XTHMOJIAHTHHH TOnHHT. !

7 .2 1 .  T y riA aH  x a p  6 n p  s a o x h a s  yK y sH ii iA a  h h u i o h t s  TeKKa3H mi 
s x t h m o a a h f h  0 ,9  r a  TeH r.  2 0  Ta yK  y 3 H J iraH A a  H H iu o H ra  T e r H i m i a p  cohh^
16 AaH KaM, 19 A a n  opTHK SyjiM acjiHTH s x t h m o j i j i h f h h h  TonH H r.

7 .2 2 .  K a p S o H H T  ry j ian aJ iap H H  s b t o m s t h k  n p e c c j ia H ra H A a  v a s i i
2 " 

y M y m h h  COHHHHHT —  k h c m h  T a M r a c H 3  S y j i a A H .  T a Ba K K a „ i H r a  O A H H r a H

4 5 0  T a  r y j i a u a  o p a c H A a  T a M F a c H 3 A a p n  c o h h  K a M H A a  2 8 0  T a ,  K y n H  S h a s h  
3 2 0  Ta 6 yJ l H L H H  3 XT HM OAJ I HT HHH T O n H H T.

7 .2 3 .  T y n f l a H  y K  y 3 H J i r a H ^ , a  h h u j o h  0 ,8  s x t h m o a j i h k  S h a s h  h k c o h  
6yjiaA H . 2 0 0 0  Ta yK y3HAAH. B y H A a:  a )  k s m h a s  1200 M a p T a ,  jieKHH 
1300 a s h  opTHK S y A M a r a H  M a p T a  HHUiOHra T e r n m ;  6 ) KaMHAa 
1200  M a p T a  H H m o H ra  T e r n m  s x t h m o j i a h t h h h  T onH H r.

7 .2 4 .  Arap y p y r H H H r  ymiS m h k h u i  s x t h m o j i j i h t h  0 ,7 5  6yjica, 3 k h j i t 3 h 
5 0 0  y p y r H H H r  130 T a c H  y H H S  4 h k m 3 C A h k  s x t h m o j i j i h t h h h  T o n H H r .

7 .25 .  yftHH coKKacH 80  MapTa t 3 lua3H 3a h . 3  P a K 3 mh 2 0  MapTa 
TyniHLUH aXTHMOAJIHTHHH 3HHKA3Hr. ( J l a n j i a C H H H r  JIOKaA TeopeMSCHHH 
K y j iA a H r .)

7 .2 6 .  X s p  yHTa a c t s a h h h t  5  T3CH c t s h a b p T r a  > k s b o 6  6 epsA H . 
O a h h t s h  5 0  t s  AeT3JiHHHr CT3HA3pTT3 >KaBo6 S e p a A n r a H J i a p n  COHH 
KaMHAa 4 3  T3, KynH SHJiaH 4 9  T a  S y jm m n  s x t h m o a a h t h h h  TonHHr.

7 .2 7 .  Kap6oHHT Fyjia^aAapHH 3 b t o m 3 t h k  npeccA 3H T 3has — k h c 

mh T3MF3CH3 6yA3AH. T3B3KK3JIHr3 OAHHraH 4 5 0  Ta FyjiaMa HMHA3 
T3MFacH3JiapH coh h  KaMHAa 3 0 0  Ta B3 KynH S h j ish  3 1 0  Ta SyjmuiH  
3XTHM0JTAHrHHH T O nH H T.

7 .2 8 .  T y n A a H  yK  y s r a H A a  H H iu o H ra  TeKK33Hlh sx thm o jijih  th 0 ,9  r a  
TeHr. 9 0 0  T a  yK y3HJiraHAa H H iu o H ra  T e r n m j i a p  cohh  k s m h a 3 7 0 0  T a  Ba 
Kynn S h j i s h  7 2 0  Ta 6yA H luh 3x t h m o j ia h ™ hh TonHHr.

7 .2 9 .  100 0  Ta 6o f a h k c h 3 CHHOBAapHHHr x s p  S n p n A a  A  x o A H ca  
0,1 3XTHMCWJ1HK S h j i s h  p y f t  S e p a A n .  A  x o A H caH H H r KaMHAa 100 T a,  K y n n  
6n j ia H  125 M a p T a  p y f t  SepH ii iH  s x t h m o j i a h t h h h  TonH H r.

7 .3 0 .  yftHH coKKacH 3 0 0  M a p T a  T a u i j ia H a A H .  B n p  o m k o  KaMHAa 
6 0  M ap T a  Ba o p ra F H  SHAaH 7 0  M a p T a  TyujH niH  3 X t h m o a a h t h h h  T o n H H r.

8. K yH H A a X  AHCKpeT TacoAHcJmft m h k a o p  TaKCHMor k o h y h h  S h j i s h  
6 e p H A T 3 H .

а )  T a K C H M O T  c J j yHKUHHCH F ( x )  h h  T o n H H r  B a  y H H H r  r p a d m r M H H  
HH3HHT.  I

б )  X  AHCKpeT TaCOAH(J)HH M H K A O p H H H T  COHAH XapaKTepHCTHKaASDH 
M ( X ) ,  D ( X ) ,  a ( X )  AapHH x n c o S j i a H r .
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8.1.

8 .2 .

8.3.

8.4

8.5.

8 .6 ,

8.7.

8 .8 .

X 52 56 57 60

p 0.1 0,3 0.4 0.2

X 16 24 26 28

p 0,4 0,3 0.1 0.2

X 14 18 23 29

p 0,2 0.1 0.3 0.4

X 30 32 35 40

p 0,1 0,5 0,2 0,2

X 12 14 16 20

p 0.1 0,5 0,3 0,1

X 12 14 18 20

p 0,3 0.1 0,4 0.2

X 35 3 9 . 42 46

p 0,1 0,3 0,2 0,4

X 23 25 28 29

p 0,3 0.2 0,4 0,1

8 9 X 17 27 29 28

P 0,2 0.4 0,3 1 0.1

8 1 0 . X 24 26 38 30

P | 0,2 0,2 0,5 0,1

8  11, X 25 27 30 32

P 0,2 1 0,4 0,3 0,1

8 .1 2 .

8.13.

X 2 16 19 21

P 0,1 0,5 0,3 0,1

X 45 47 50 52

P 0,2 0,4 0,3 0,1
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8.14. X 10 12 14 16
p 0,2 0,3 0,1 1 0,4

8.15. X 18 22 23 26
p 0,2 0,3 0,4 0,1

8.16. X 78 80 84 85
p 0,2 0,3 '0 ,1 0,4

8.17. X 21 25 26 31
P 0,1 0,4 0,2 0,3

8.18. X 25 28 30 33
P 0,1 0,2 0,4 0,3

8,19. X 56 58 60 64
p 0,2 0,3 0,4 0,1

8.20, X 60 64 67 70
P 0,1 0,3 0,4 0,2

8.21, X 31 34 37 40
P 0,3 0,5 0,1 0,1

8.22. X 20 22 30 31
P 0,1 0.2 0,4 0,3

8.23. X 17 20 23 27
P 0,1 0,4 0,3 0,2

8.24. X 28 32 34 36
P 0,1 0,2 0,2 0,5

8.25. X 37 41 43 45
P 0,2 0,1 0,5 r  0,2

8.26. X 30 35 38 40
P 0,3 0,5 0.1 0.1
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8.27. X 15 20 28 24

p 0.1 0.4 0,3 0,2

8.28. X 20 25 30 31

p 0,1 0,2 0,4 0,3

8.29. X 10 25 20 26

p 0,4 0,3 0,1 0,2

8.30. X 41 40 52 55

p 0.2 0,3 0,1 0,4

9 . *  xaconH^HH MHKAOP F ( x )  TaKCHMOT (|>yHKU,nHCH 6HJiaH Sepm iraH  
g y j ic a ,  KyftHflarHJiapHH TonHHr:

а )  3hmjihk 4>yhkuhh f  ( x )  hh;
б )  M ( X ) ,  D { X ) ,  o { X )  Ba P ( 0 , 3 < X < 0 , 7 ) . n a p H H .

0, a r a p  0,  

x 2, a r a p  1,

1 a r a p  x ~ >  1.

0, a r a p  0, 

x 3, a r a p  0 < x <  1,-

1, a r a p  x >  1.

0, a r a p  x < 0 ,

3 x 2 +  2 x , a r a p  0 < x <  y ,

1, ar a p

0, a r a p  1,

^ ( x 2 —  x ) , a r a p  1 2,

1, a r a p  x > 2 .

0, a r a p  0,

Q,2x,  a r a p  0 < x <  5,

1, a r a p  x > 5 .

0, a r a p  jc<  —  3 0 ,

-^±^2-, a r a p  - 3 0 < x <  30,
60 v

1, a r a p  x > 3 0 .
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9.1 F( x )

9.2. F{ x )  =

9.3. F( x )  =

9.4. F{x)  =

9.5. F{ x )  =

9.6. F( x )  =



9.7. F( x )

9.8. F( x )

9.9. F( x )

9.10. F( x )

9.11. F( x )

9.12. F( x )

9.13. F( x)

9.14. F( x )  =

'0? arap x < :  0,

-a ( 2 ~ i ) a r a P ° < x < a ,  

.1, arap x > a .

0, arap

1 — sinx, arap 

.1, arap x~ > n  

'0, arap xsg; — 1, 

j ( x + l ) ,  arap -

1, arap * > y .

"0, arap xsc; 0,

1 — cosx, arap O c x s ^ y ,

1, arap

'0, arap x ^  0, 

y , a r a p  0 < x <  7,

.1, arap x > 7 .

'0, arap x <  0,

*2
— , arap 0 < x <  6,

1, arap x > 6 .

0, arap x <  0,
x2

— , arap 0 < x <  5,

1, arap x > 5 .

0, arap x ^  0,
x2

— , arap 0 < x ^  4,

1, arap x > 4 .
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9.15. F( x )  =

9.16. F (x)  =

9.17. F( x )

9.18. F( x )

9.19. F( x )

9.20. F (x)

9.21. F( x )

9.22. F{ x )

9.23. F( x )

0, a r a p  x < !  0, 

j-^ os*-, a r a p  O C - t ^ j i ,

.1, a r a p  x >  ji.

0, a r a p  x <  —

„ + ^ Sin3x , a r a p  —

1, a r a p  x > ^ r -

0, a r a p  x ^  —  1,

a r a p  - 1 < * <  2,

1, a r a p  x > 2 .

0, a r a p  x ^  —

1 - ( - s in x ,  a r a p  — 0,

J, a r a p  x > 0 .

0, a r a p  x ^  1,

x —  1, a r a p  1 ■ < x<C 2,

1, a r a p  x > 2 .

0, a r a p  x < - ^ p ,

c o s 2 x ,  a r a p  ^ < x < n ,

.1 a r a p  x >  j i .

0, a r a p  x ^  —

c o s x ,  a r a p  — - ~ < x <  0,

J , a r a p x > - 0 .

0, a r a p  x ^  0,

, ara p  0 < x ^  2,

1, a r a p  x > 2 .

0, a r a p  x ^  0, 
r2

— , a r a p  0 < x ^  3,

1, a r a p  x > 3 .
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9.24. F( x )  =

9.25. F( x )  =

'0, arap x ^  2 
1-x - , a r a p  2 < x ^ ;  4,

9.26. F( x )  =

.1, arap x > 4 .

'0, arap x <  0,

2 s in x ,  arap 0 < x ^ - 5 - ,

1, arap x > - ^ .
O

'0, arap x <  0,
2

— -=- s in 3 x ,  arap 0 < x ^  ", 
V 3 9

9.27. F( x )

9.28. f ( x )

9.29. F( x )

9.30. F( x )

1, arap x >  

0, arap x ^

9 '

3ji
~ 4“ >

3n' cos2x, arap —4 ^

.1, arap x >  n.

'0, arap — 1,

~ j ( x +  1), arap — 1 < x <  1,

. 1, arap x >  1.

'0, arap x ^  0,
3 1~y x ,  arap 0 < x <  1,

.1, arap x >  1.

'0, arap x ^  3,

l n y ,  arap 3 < x <  3e,

.1, arap x > 3 e .

15- 6 06 

A C O C M t t  C O H J I H  y c y J I J l A P

1 -S  H H3BM H  T e n r j ia w a jia p  CHcreMacHHH eMHiuHHHr 
§ C p A a H O  -  T a y c c  y c y ^ H  « a  yHHHr T ar6 H K H

15.1 .1 .  y u iS y  n ra  H O M a ^ y M J i n  n  x a  h h 3 h m h  x e nr.naM a.n ap 

cticxeM acH  6 e p H J ir a H  6 yJicH H .

' c 11x 1 +  c 12x 2 + a 1̂ 3 + G i4^4 +  -  +  a i"x « = & 1 ’

a 2[x l +  a 22x 2+ a 23x 3+ a 2iX 4 + . . . + a 2nx n= b 2,

a 31X 1 +  a 32X 2 + G 39X 3_l_ G 34X 4 +  •■• +  C 3irXn & 3 ’

' a i , x [ +  a A2x 2+ a i3x 3+ a A, x 4+ . . .  +  a inX n = b i ,

a nlx , +  a n2x 2+ a nix 3+ a nix A+ ... +  c„„x „=  b n.

r a v c H H H r  M O A H p H K a u H f l J i a H r a H  y c y j i n r a  K y p a  6 y  
> K o p A a H O —  1 a y c H H H r  m o a  — T ' n ' )  K o a t ^ H i w e H T H H ,

CHCxeMaHH eMHLU yMyH 6HPOP dih (i =  1, n ' ^ u nl eMeHT * 6  a r a ,aAH.
M a c a J i a H ,  a i  i =^=0 hh T a H J ia H M H 3^  ^ a  ^  6 y'jiH6 , x o c h j i  6 y j i r a H

C n c x e M a H H H r  6h P h h h h  x e « r f l a M _  ^  K y n a H X H P H6 , c n c x e M a H H H r

TeHrJiaMaHH KexMa-Kex a t , (  , ) qH T eH rJiaMaAaH x a u iK a p n
MOC i -x e H f A a M a c H B H  Y H A 3 H a m > a _  P .  Ba H a T H w a f l a

- x e M a r a  s r a  6 y A a M H 3 :

c nx 1 +  a 1̂ 2+ a ^ 3 + « ^ 4 + -  +  G . ^ = &‘ ’_ n

a (2% +  a (2 ^ 3 +  « 2 > 4 +  ••• +  G 2A -  b  2 .

a  (3 ^ 2  +  «  3 3 ^ 3 +  a  3 ] ^ 4  +  • • • +  G 3"X " -  5  3 ’

a ^ x 2+ a ^ 3+ a (4'>4+ . . .  +  a (> n= ^ 4 ’

...............a (‘>x2 +  a +  a (̂ x 4 +  ... +  a („‘> x „ =  b ^  .

A  a o ^ 0  Syjica ,  y x,0JiAa r o K o p H A a ™  >KapaeHHH x a K P o p A a 6 , 

CBCTe„ l ; r\ —
Aa %2 HOM axjiyM HH H y K oxaMH3 (> K o p A a H O  ycyJiHHH y



ycyjiH ^aH  (|)apKH xaM uiyHASH H 6 o p aT )  Ba KyHHAsrn CHCTeMara ’-Jin 
6yjiaMH3:

a l ^ l  +  c <ll2,x 2+ a (113^3 +  a <|l̂ 4 + . . .  +  a (ll> „  =  6 (l1, ,

a  22X2 +  & 23 * 3  +  O. 24X 4 - f -  . . .  - j -  a  il )nX n =  b y 1 , 

a{t l x 3 +  a (! l x A+- --  +  a {t )nx n= b {V , 

a ^ x 3+ a  {l \ x„  + . . .  +  a  (t )nx ri=  b (2) ,

a ( > 3' +  a ,2>x4 + . . .  +  a <„2> „ =  b (2) .

B y  * a p a e H H H  y jy H  m y H ra  y x m a u i  a s b o m  s t t h d h Q, yMHHHH
TeHrjiaMaAaH Ta u iK a p n  6 a p q a  T e H r j ia M a J ia p a a  x 3 HOMa'bJiyMHM 
HyKOTHO, y m o y  ch ct6M3hh xochji K,njiaMH3:

a<'nx i +  a ( i l x 4- \ - ... -)- a ^ l x n=  b ,

a  22 * 2  +  a ( 24X 4-H~ ■■■ - h a (2l} x n = b  (| *  ,

a (33x 3 +  o. (2̂ x 4 - f - ... -f- a (l ]nx n =  b (321,

« (44^4 +  ... +  a {l l x i2= b ^  ,

a % x < + . . .  +  a ™ x n= b ™

3 r a  6 f / a ™ T ^  * apagHHH AaB0M 3 T W Pa 6 o P « 6 ,  K y t a r a  c n c r e M a r a

' a [ l ~ ])x{ =  b \ n- l \  

a & - " x 2= b £ - ' \

a 3 3 - ' )X 3= b ^ ~ l),

. a ^ i]x n= b ^ - l \

A ra p  a {u f =  0 6y j ica ,  TeHrjraMajiapHHHr ypnmiapHUH a /m au iT H - 

P h u i  o p K a ™  a ' r 1̂ 0 rnapT 6a>KapHJiaAHraH xo /ira  k& /ithP hiii mVm-
KHtt.

B y  cHCTeMaaaH x t , x z ............  HoMa-bjiyMjiapHMHr kh HMaTjiadh
Tonm iaAH, reHrjiaM ajiap c h c t 6M3chhm  e i x ™ ?  i L S X S

w T S S r 1 acocnanraK „a3K yp ycy , „  X c p g v . 0  -  r ^ c

B v  ycyjiHH TeHTJiaM aJiap CHCTeM acnra sm s c , 6ajiKH m y  chciCMaHHHX 
9jieM eH Tap aJ iM au iT H pm iu iap  e PA3MHA3 AH3roHa.ii K ypHH Hiura kcjirH pH - 
jryBMH KenraHTHpHJiraH M S T p n u a c n ra  KyJiAaiu K,yjianpoKAHp-

M v T o x a 3aJiapH H H r yM yM HHAHrnra 3 a p a p  e m a s M a ra H  xo;iA a (p a K a j
tv d t  HOMa-bJiyM^H T y p T ra  T eH r^aM aJiap  CHcreMacHHH K,apaHMH3.
y  X0J1A3 SyHAaft CHCTeMaHHHr K eH raftTH pH Jiran M aT p n u acn  K,ynMAai h 

KypHHHmaa 6yA3AH:

a \ 1 a  12a 13a  14 b \

&2 \ ®22 ®23 ^24 ^2
A — ,

a 3l a 32 a 33 a 34 0  3 

££41 U42 ^43 ^44 b 4

X aJi KHJiyBMH aJieMeHT cncfoTH Aa S o w  A HaroH a.fi/ia T y p ra n  sjieMeHT 
0AHH3AH X aJl KHAVBMH 9JieMeHTfl3 KeCHlliy B4H C3TP B3

ycTyH moc p aB H m aa  %a,A t ^uA yen u  c a r p  Ba x,a,A K,uAyeHu y c r y n  Ae6

K eHraH TH P HJirgH A  M aT p n u aA ah  yH ra  aKBHBaAeHT A {x) M a T p m ia ra

Yth iu  yMyH ,
—  A  M3TPHUaAa xa-i k h av b m h  3JieMCHT TaHJianaAH (M aca J ian ,

a i l ^ ° ^ a ji KHJiybmh caT p  3 KBHBaAeHT M a T p n u s r s  y3rapHUJCH3 KyMHP h6  
e3HJiH6, x,a.n k,hJiyBMH ycTyHHHHr xa.n KHJiyBMH 3AeMeHTAaH o o m n a  
6apM a SAeMeHTAapn HOJiAapra KeATHpHJiaAH;

—  3 KBHB3 JieHT MaTpHUaHHHT KOJiraH 3JieM6HTAapH «T yFPH 
TVPT 6 y PMaK» K0HA3CH A e6 araAyBMH k o h a s  6yflHMa K aw ra aHHKJiaHaAH.

B y  K0HA3 HHHr m o x h h t h  KyHHAarHMa: 4  MaTP H uaH H H r y m 6y  T y p r r s  

3AeMeHTHHH K.apaHMH3:

6 y  e P A a  a ik —  x a J i  HHJiyB M H a J i e M e H T ,  3 K B H B a J i e H T  M a T p n u a r a  e 3 H A a A H -  

r a n  a (l l  r a  m o c  K eJiyB M H  9 A e M e H T ,  a im B a  a !k x a J i  KHJiyBM H c a T p  B a  x a J i

KHAYBMH y C T y H A 3 T H  3 A C M e H T J 1 3 p .
A jiM au m ip H JiaeT raH  a (/m 3AeMeHT (aKBHBajieHT M aT p n u a  3JieMeHTH)

y m 6 y  ( | ) o p M y j i a  6 y H H M a  X H C o 6 j i 3 H a A H :
(| ) __ aika lm~~~alkaim

d  Im n
ik

1 - m h  c  o  a .  y m 6 y
( x  +  4 y  +  2 z = - \ ,

1 2 x  — 3 y +  2 =  7,

[ x  —  4 y  =  — 5

CHCT6 M3 HH JK o p A aH o  —  T a y c c  y c y J i H  S h j i s h  e M H H r .



E m h  u j . K e H r a f t T u p H J i r a H  M a T p H i t a H H H r  c a T p j i a p n  y c T H A a  wu* 
M e H T a p  a j i M a . m r a p H U J j i a p  6 a > K a p a M H 3 :

I D  4 2 — 1 ' (1 4 2 — 1
A = 2 — 3 1 — 7 0 1 1 CO - 5

.1 — 4 0 - 5  , 0 — 8 — 2 — 4 .

T 4 2 —  1 ' l 0
10
l i

31 ' 
11

0 m  i
5
11

0 1 3
i f

5
i f

. 0 4 1 2
0 0

l 2
l i 11 .

|
0  i f

311
11 ' 1 0 0 —  1

0 1 J L
11

0  Q ]

5 
11 

—  2

0 1 0 1

0
. 0 0 1 —  2

ByanaH ,

I, i / = l ,  z =  — 2.

2- m h c ..o ji . B epujiraH

* 1 1 - 3 2 6

A =
1 - 2 0 - 1  - 6
0 1 1 3 16
2 - 3 2 0 6

>KoPAaHo — T a y c c  ycyjiHHH KyjuiaHr.
u . v i . i j u  i n  ACU LA/1MU, UMpMH4H CaTD

3JieMeHTJiapuHH y 3 rapH iucH 3  K y u n p n 6  e3aMH3 Ba 6 h p h h m h  ycTyHHHHr 
xaji KHJiyBMu a , ,  =  l sjieMeHTflaH 6ow K a 6 a p q a  SJieMeHTJiapuHH aca 
HOJiJiap SHJiaH ajiM aujTH paM H 3. T y p iS y p n a K  Kou,nacHHH K yJiJiaS,

HH XOCHJI KHJI3MH3.

T 1 - 3 2 6
0 - 3 3 - 3 - 1 2
0 1 1 3 16
0 - 5 8 — 4 - 6
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Hkkhhmh c a i p  sJieMeHTjiapHHH ( — 3 )  ra  6y jin6 ,  y u i6y  M aTpnuara  
j r a  6yjiaMH3:

A-

3 h a h  a '2 2 = l  h h  x ,a J i  KHJiyBMH 3JieMeHT n.e6  0JiaMH3:

1 0 - 2 1 2  

0  1 - 1 1 4  

0 0 2 2 12 

0 0 3 1 14

1 1 - 3 2 6
0 m  - i 1 4
0 i i 3 16
0 - 5  8 — 4 - 6

A

ym hhm h c a i p  3JieMeHTJiapHHH 2 r a  6yjiaM H 3:

1 0 - 2  1 2
0  1 - 1 1 4

0  0  0  1 6  

. 0  0 3 1 14 

a 33= l  h h  x,aji KHJiyBMH ajieMeHT fle6 0JiaMH3:

1 0 0 3 14
0 1 0 2 10
0 0 1 1 6
0 0 0 - 2 — 4

IH

a -
i a

TypTHHHH c a T p  3JieMeHTJiapHHH ( — 2 )  r a  6 y j ia M H 3 :

1 0 0 3 14 
0 1 0  2 10 
0  0  1 1 6

.0  0 0 (TJ 2
<2 4 4 =  1  h h  x a j i  KHJiyBMH ajieMeHT jxe6  0JiaMH3:

1 0  0  0 8 

0  1 0  0  6

0 0 1 0  4
0  0  0  1 2

15.1.2. X o p a a H o  — T a y c c  y c y j i H a a H  m h 3 h k j ih  r e H r j i a M a j i a p  CHCTe- 
MacHHH eMHUiflaH T a u iK a p H  AeTepMHHaHTJiapHH x ,H C o 6 j ia u ia a ,  M a T p w u a
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paHTHHH aHHKJiauiAa, TecnapH MaTpnuaHH Tonnuifla xaM (|)OH,a,aJiaHHjia- 
AH.

3 - m h c o j i . ileTepMHHaHTHH >KopAaHo— Taycc ycyjiH 6hjish 
x,HCo6jiaHr:

3 5 7 2

A -  1 2 3 4
~  — 2 - 3 3 2 '

1 3 5 4

E M H Ul.

[TJ 2 10 4

A -  1 2 3  4 _
~  — 2 — 3 3 2 “

1 3 5 4

1 2 10 4 1 2 10 4

0 0 - 7  0 o  □ - 5 0

0 1 2 3  10 0 1 23 10

0 1 - 5  0 0 0 - 7 0

1 0 2 0 i 1 0 2 0 4

0 1 - 5 0 0 1 - 5 0

0 0 2 8  10 0 0 - 7 0

0 0 - 7 0 0 0 28 10

1 0 2 0 4 1 0  0 4

0 1 - 5 0 0 1 0 0
- 7

0 0 □ 0
--- - 7

0 0  1 0

0 0 2 8  10 0 0  0 10

1 0 0 4 1 0 0 0

0 1 0 0
=  - 7 - 1 0

0 1 0 0

0 0 1 0 0 0 0 1

0 0 0 0 0 0 0 1

4 - m h c o j i . yui6y

7 —  1 3 . 5

1 3 5 7

4 1 4 6

3 - 2 —  1 - 1

MaTpnua paHrnHH >Kop,a.aHo—  f a y c c  ycyjiHHH K,y.riJia6 aHHKJiaHr.

E h h u i .  S jie M e H T a p  a J iM a u iT H p n u u ia p ,a a  M a T p n u a H H H r p a H r n  
y 3 r a p M a c jin r H  M a iJ iy M . A  M a T p n u a r a  ^KopflaHo T a y c c  y cy jiH H H  

K,yjuiaHMH3:

P 3 5 7 ’ 1 3 5 7

7 - 1 3 5 0 22 - 3 2 —  4 4

4 1 4 6 0 11 - 1 6 - 2 2

.3 - 2 - 1 - 1 .0 — 11 - 1 6 - 2 2

1 3 5 T 1 3 5  T

0 11 16 22' 0 11 16 2 2

0 11 16 22 0 0 0  0

0 11 16 22 0 0 0  0

X o c h j i  f iy j ir a H  M3 T p n u a H H H r  x a p  K a H A a fl h k k h h m h  T a p T H fijiH  

aeTepMHHaHTH HOJiAaH 4>apjyiH, a c m s k ,  r ( A )  = 2 .
5 - m h c o j i .  B e p H Jira H

3  2 1 

A =  4  5  2  

.2  1 4 .

M3Tpnuara TecKapH A ~ ] MaTpwuaHH ^ C op aaH O — T a y c c  ycyjiH 6HJiaH 
T o n H H r.

E h h u i .  A =  2 4 # 0  S y jir a H H  yM yH  A  x o c M a c  M a T p n u a . A  M a T p n u a -
H H H T y H T  TO M O H H ra  S H p JIH K  M a T p H U 3 HH e 3 H6  T y F p H  6 yp M 3 KJlH M3 T p H U 3 
XOCHJI KHJI3 M H3 B3 y H T 3 > K o p A a H O —  T a y C C  y C yjIH H H  K yJIJia H M H 3 .

[EH 2 1 1 0 0

( A \ E ) * * 4 5 2 0 1 0

. 2 1 4 0 0 1

1
2
3

1
3

1
3

0 0

0
7
3

2
3

4
3

1 0

0
1
3

10
3

2
3

0 1

1 0
1
7

5
7

2
7

0

/■V 0 1
2
7

4
7

3
7

0

0 0
24
7

6
7

1
7

1

1 0  0  

0  1 0  

l o  0  1

3_
4
J_ 

■ 2 

' 4

7
24
5
12
1

24

24
1

' 12 
7
24
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J3,eMaK,

A

J l
4

+
2

4

7 1
24 24
5 1

"l2 12
1 7

24 24

KyHHAarH M a ca j ia^ap H H  >KopAaHO 
e H H H r :

1. ZleTepMHHaHTJiapHH XHCofijiaHr:

a)

>K: a) 9 6 ; 6 ) — 9 0 0 .
2 . M a t p H U a  p a H T H H H  TonHHr:

1- dap cxona roniuupuFu

f a y c c  ycyAHAaH c})OHAaJiaHH6

1 2 3 0 1 - 2 3 4

0 1 2 3
; 6 )

2 1 —  4 3

3 0 1 2 4 3 2 - 1

2 3 0 1 3 —  4 — 1 —  2

’3 5 7 ' '1 2 3 6 '

a) 1 2 3 ; 6 ) 2 3 1 6

.1 3 5 . .3 1 2 6 .

>K: a )  r  =  2; 6 ) r  =  3.
3. BepHJiraH M aT p n u a  yqyH A" TecKapH MaTpnuaHH T o n H H r :

>K:

2 5 7 ' ' 3 — 4 5

a)  4  = 6 3 4 ; 6 )  A = 2 - 3  1

. 5 - 2  — 3 .3 — 5 — 1 .

' 1 —  1 1 ' ■ - 8 29  —  1

- 3 8 41 — 34 ; 6) __c 18 — 7

27 —  2 9  24 . 1 - 3  1
a)

4. T eH rA aM aA ap  CHcreMacHHH e^HHr:

2x  [ -j- 3^2  “J-  11 x 3 -f* 5x  4=
5 x  +  8 y +  z  =  2,

3x  — 2 y - \ - 6 z  = — 7, 6 ) 
2x  +  y —  2 =  6 ;

X | -j- X2- !-  5-^3 I—2 -^ 4 =  1,

2 x j-(- X2-!-  3 x 3+ 2 j c 4=  3, 

X|-(- 3x3-(-4Ar4= 3.
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>K: a )  x =  — 3, y  =  2 , 2 =  1;

6) x\ =  —  2, x2 =  0, ac3= 1 ,  x 4=  — 1.

/ -  Mycrat^uA uiu

KyHHAarH M acaJiaJiapHH >KopAaHO 
1. XleTepMHHaHTHH x h c o S a s H r:

8  7

- 8  2

4 4

0 4

2

7

10

10

5

2

T a y c c  ycyAH 6 h a 3 h e ^H u r;

. >K: —  1 8 0 0.

2. M a T p H u a  paHTHHH TonHHr:

U  3  5 - 1 1

7 7 9  1

3. BepHJiraH A  MaTpnuara TecKapH A ~ l MaTpnuaHH TonHHr:

3 3 — 4 - 3  ' ' - 7 5 12 - 1 9

0 6 1 1
. >K:

3 - 2 - 5 8
A  =

5 4 2 1 41 - 3 0 - 6 9 111

2 3 3 2 — 59 43 9 9 - 1 5 9 .  .

4. Mh3 hk ah  reHTAO1 M aJiap CHCTeMacHHH eMHur:

Xi +  2a:2+  x 3 = 8 , 

jc2+ 3 j c 3+  x 4=  15, 

4 x ] +  * 3+  x 4= l l ,  

x  [ -f~ +  5jc4 =  23.

>K: xi =  l,  X2 =  2, X3 == 3 , xt, —  \ .
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3 - A a 6 o p a r o p u R  M a u iF y n o ru  

W u3uk;au  T em A O M a A a p  c u c r e M a c u n u  e n u u i

>Kop,aaHo Taycc ycyjiHHH Kyj\n&6 hh3hkjih TeHn/iaMa.nap CHCTe- 
MacHHH y^Ta ycyji 6njian  eHHHr:

a) KpaMep KOHflacn 6yPinna;
6 )  T e c x a p H  M a T p n u a  epA aM H A a;
b ) HOMa-bJiyMJiapHH HyKOTHUi y cy jiH  6HJiaH.

1.

3.

7.

11.

13.

15.

3x -I- 2y  -}- z  =  5 
2x-j -3y-\ -  z = l ,
2x +  y  32 = 11.

f 2x — y — z  =  4, 
3x~t~4y — 2z =  11,
3x — 2y +  4 z = \ l .

7 x — 5 y  = 3 1 ,  
4 x +  1 lz  =  — 43, 
2x +  3 y +  4 z =  — 20.

x — 2 y  -}- 3 z  =  6,
2x +  3y — 42 =  20,
,3x — 2y — 5z =  6.

'3x +  4y- j -2z  =  8,
2x — 4y — 3 z =  — 1,

. * + 5 y +  2 = 0 .

x +  y  — z = — 2, 
4 x — 3y +  z = l ,
2x +  y  — 2 = 1.

x  -f- 2 y -(“42 =  31,
5x +  y  +  2z =  20,
3a: — y - \ - z  =  0.

2 x — y  +  5z =  4,
5x -f- 2y  -I-  13 z  =  2,
3x — y  52 =  0 .

'4x — 3y +  2z =  9,
2x  -f- 5 y  — 32 =  4 ,
5x +  6y — 2 z =  18.

' * +  y —z = i ,
4. {8x- \ -3y  — 62 =  2,

4x +  y  — 3z =  3.

3x +  4 f /+ 2 z  =  8,
6.  ̂2x — t/ — 3 z =  — 1, 

x  -f- 5y 2 =  — 7.

x — 4«/ — 22 =  — 7,
8. 3 x - f  2 =  5,

-3x +  5y +  62 =  7.

3x +  y  +  2 =  21 , 
10. , x  — 4y  — 2 2 =  — 16, 

-3 x -f-5 y  +  6 z = 4 1 .

x- \ - y  +  3 z =  — 1,
12. \2x  — y - \ ~ 2 z =  — 4, 

4x-\ -y  +  4 z =  — 2.

5x-|-8  y — z =  7,
14. l2x  — 3y- \ -2z  =  9, 

x  -)~ 2 y  32 =  1.

'7x— 5 y  = 3 4 ,
16. \ 4 x + U y  = — 36, 

2 x +  3y +  4 z = - 2 0 .
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17.
x +  2 y +  2 =  4,
3x — 5y +  3 z = l ,  ' 

2 x + 7  y — z =  8.

t8.
x — 2y +  3z =  6, 
2x +  3y —  4z =  20, 
3x — 2 y  — 52 =  6.

19.
x + 2 i /  =  6,

3 x — y — z = 1 2 ,  
y  +  2 z = - l .

20.
x +  22 =  6, 
x — 3 i /+  2 =  5, 

tx 4 -2 y — z =  — 14.

21.
x —  3 y - \ - z = — 9, 

4 x + 2 y  — 2 =  — 8, 
x  + 22=  — 3.

22 .
x +  </— 2 = 1, 

8x +  3y — 6z =  2,
— 4 x — i/ + 3 2 =  —

23.
'4x— 3t/ +  22 =  8, 
2x +  5y —  3 z — 11, 
5x-(-6i/ — 2 z = 1 3 .

24.
2x -|~ z  =  1, 

x-\ -3y —  2 =  — 4, 
—x +  2y +  2 =  4.

25.
x +  3y — z  — 8, 

2x -j~ 2 == 1,
. — x +  2t/ +  2 =  12.

26.
2 x +  y +  32 =  7, 
2x -j-  3i/ +  2 ==: 1, 
3x +  2 y +  z =  6.

27.
"4x+  y — 32 =  9, 

x +  y — z =  — 2, 
8x- \-3y — 6 z =  12.

28.
2 x — y - \ - 3 z = — 4, 
x +  3 y — 2 = 11, 
x — 2 y - \ - 2 z =  — 7.

29.
'2x +  3 y +  z =  4, 
2 x +  y +  32 =  0, 
3x -(- 2 y  +  2 =  1.

30.
7x +  4 y — 2 = 1 3 ,  
3x -f- 2 y  -I-  32 =  3,
2x — 3y-\-  2 =  — 10.

2-§. TeHrjiaMajiap Ba TemviaMajiap CHCTeMajiapHHH 
eiHUiHHHr HTepauHH ycyjuiapn

15.2.1. f ( x ) =  0 TeHrjiaMa xakhkhh HJiAH3JiapnHHHr TaKpH6HH 
KHHMaTJiapHHH TonHuu yqyH aBBaJi hjiah3 HKKa.naHaAH, wbHH 6epnjiraH 
TemviaMaHHHr 6nTTa HJiAH3HAaH 6ouiKa njiAH3Jiapn flyK 6y;iraH opajiHK. 
aHHKJiaHaflH.

[ci',b] KeCMa y3JiyKCH3 f ( x )  (jjyHKUHH HJIAH3HHHHr HKKaJiam OpaJIHFH 
SyjiHUiH yMyH KyftHAarH mapTJiap 6a>KapHJiHUiH Kepan:

а) /(a )  •f ( b ) < 0 ;
б)  [a\b] fla f ' ( x )  HiuopacHHH caKJiaum 3apyp.
B a ^ a H  f ( x )  = 0  TeHrjiaMaHH cp(x) = tJj(jc) KypwHHiiiAa e3n6, y =  (p(x) 

Ba y  =  \|)(x) (JiyHKUHHJiap rpa<J)HKJiapHHH 6n rra  KoopAHHaTaAap. 
TeKHCJIHTHAa 4H3h6 HJ1AH3HHHT HKK3JiaUJ 0PaJlHKJiaPHHH TOnHLU 
MyMKHH.
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1 - M H C o J i .  2 —  \g x  —  x  =  0  TeHrjiaMa h a a h 3 h h h h f  HKKaAaw opa-  
AHFHHH TOnHHr., 

E m h u i .  BepHJiraH TeHiviaMaHH \ g x  =  2 —  x  KypHHHUiAa e3Hfi, 
y  =  \ g x  Ba y  —  2 —  x  cfiyHKUHHAap rpatJ)HKJiapHHH S n rr a  MH3MaAa 
TacBHpjiaHMH3. B y  rpac{)HKJiapHHHr k cch u ih u i  HyKTacH M  hhup  
I  aScuHCcacH [1;2] opaAHKAa eTa/m (8 1 -  uiaKJi). B y  opaAHKAa SepHJiraH

TeHTJia M3HHHT Man TOMOHHflarH 
HcJ)OA,a TerHUiJiH uiaprjiapHH 
KaHoaTJiaHTHpraHJiHrH ca6a6/iH ,  
y HAAH3HH HKKaAaUJ OpajlHFH 
Sy-fiaAH.

1 5 .2 .2 .  TeHrjiaMajiapHH coh
jih eMHiuHHHr 3Hr MyxHM y cyju ia -  
pHAaH 6 hPh HrepaUHH ycyAH eKH 
KeTMa-KeT HKHHAauiHiun ycyAH 
6 y j in 6 ,  yHHHr moxhhth KyftHAa- 
THAaH H6opaT.

Y u i6 y  f ( x )  = 0  TeHrjiaMa 6e -  
p HAraH 6yACHH, 6 y  epAa f ( x )  —  
y3AyKCH3 cjjyHKUHH. B y  TeHrjia- 
MaHH yHra TeHr KyHAH x = ( p ( x )  
TeHrAaMa 6 h a 3 h  aAMauiTHpa-  
MH3.

A r a p  6 u p o p  [a, b ] opaAHKHHHr xaMMa HyKTaAapHAa |<p'(x) I ^ r < l  
( r  —  y 3 r a p M a c  c o h )  6yAH6, AacTAadKH (JjyHKUHH 6 y  opaAHKAa n ro H a  
HAAK3r?< 3 r a  6 y A c a ,  y  xcwiAa S n p o p  ycyA 6 h a s h  h a a h 3 h h h t  S o u ia sh fh m  
xo  t 3 K P h 6 h h  KHHMaTHHH T3HA3HMH3. UJyHAaH cy H r y u i6 y  KeTMa- 
KeTAHKHH Ty3HUI M yM K H H : 

x i= q > ( x o ) ,  x 2 =  (p(xi ) ,  ..., x„ =  ( p ( x „- i ) ,  ... 
By \eTM3-KeTAHKHHHr AHMHTH f  ( x)  = 0  TeHrA3M3HHHr [a, b] 0P3AHK- 

Aarn aroHa h a a h 3 h  6 y j \ a m ,  H'bHH l im .v „ = g .
fl—► oo

|  HAAH3HHHT HTep3UHH yCyAH 6HAaH TOnHAraH X„ TaKpn6HH KHHM3TH

81 - waKJl

I l ~ X n\ < - \ Xn—  Xn_ l \ TeHTCH3AHK SHAaH 6aX,0AaH3AH.

By e p A a  g K a p a A s e T r s H  T e H T A a M a H H H r  h a a h 3 h , x„ ~ i  B a  x n h k k h t s

HKHHA3LUHUI, r 3C3 | q /  (x )  \ HHHr [a, b] AarH 3 H r  KHMHK KHHM3TH.
MAAH3HHHr KHHMaTHHH e A3H KaTTa 6yAMaT3H XaTOAHK 0HA3H 

Tonnui yM yH  n  H H H r k h h m s t h h h

\ x n —  -e

TeHTCH3AHK 6 3 > K a P H A aA H raH  KHAh6 a H H K A a m  eT3pA HAHp .
f ( x ) =  0 TeHrA3M3HH x  =  q { x )  KypHHHUIAaTH T e H rA 3 M 3 r a  KeATHp HUI 

yMyH yHH
x  —  x  —  X f ( x ) ,  ( X=£0)

3iiBHB3AeHT TeHTA3M3 6HA3H 3AM3UITHp3MH3. Y hAS

(p(x) =  x  —  Xf ( x ) .
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X n 3 p 3 M e T p H H  (p(x) (|)yHKUHH H Tep3 UHH >K3 p 3 eHHHHHT H K H H A 3 U I H U I H  

y M y H  e T a p A H  S y A r a H  u i 3 P t h h  K a H o a T A a H T H p a A n r a n  k h a h 6  TonHiu 
M y M K H H :

| fp ' (* ) l  =  | l _ ^ ( * ) | < i .

Arap
1 — Xf ' ( x)  = 0

Ae6 oAHHca, xo h k h h a 3 i u h u i  aT P oij)HAa ioKopHAarH t c h p c h s a h k  
y3-y3HAaH S aw apH A aA H . Y x an A a

K^ + J W ) '  {f ' (Xo)=^ 0 ) -

2 - M H C O A .  2 —  \ g X  —  X =  0  T e H rA 3 M3 HH * 0 = 1 , 5  HAAH3 HHHF 6 0 UI- 
AaHFHM HKHHAauiHUiHAaH (1 - MHCWiAaH Ma"bAyM) x = ( p ( x )  KypHHHiurs 
KeATHpHHP.

E m h  u i .  ByHAa f ( x )  =  2 —  lg x  — x,  f ' ( x )  =  — 1 —■ ' t | n l 0 - 3KBHBaJieHT

T e H T A a M a H H  e 3 3 M H 3 :

x  =  x  — X(2 — l gx — x) .

X COHHH

1 - X / / ( 1 , 5 ) = 0

eKH

T e H r A 3 M 3 A 3 H  T O I 1 3M H 3.  X =  — 1 COHH 6y  T e H r A 3 M 3 H H H r  H A A H 3 H T 3  f l KHH.  

L U y H A 3 H  k h a h 6 ,

x =  — l g x  +  2,
SyHAa w( x)  =  2 — \gx.

3 - m h c o a .  2 — \gx  — x =  0 T e H rA a M a  h a a h 3 h h h  H T e p a U H H  ycyA H

6 h a 3 H 0,001 T3Ma aHHKAHKAa TonHHr.
E M H MI . 2- M H C O A A a  SoiUAaHFHM T e H T A a M3HH X =  2 —  \ g X  KypHHHUIAa 

o a a h k .  ByiiAa ( f ( x )  =  2 —  \g x ,  cp'(x) = ------1 - ,  H'bHH [1, 2] opaAHKAa

lcp'(x) I <  1, i i iy t iH Hr yMyH HTepaUHH ycyA H A aH  (J jo f lA aA anH iu  M y m k h h .
1 - MHCWiAarH [1; 2] opaAHK HHH r Man o x h p h h h  h o h h h m h  H K H H A auinu i  
yMyn KaGyji KHAaMH3 , H'bHH x o = \ .  3 h a h  S h p h h m h ,  h k k h h m h  B a  yHAaH 
k c h h h f h  HKHHAauiHiuAapHH T o n n S  HaTH>K3AapHH y i u 6y  >KaABaAra 

e 3 a M H 3 .



( *1 lg *i <p (x,) —2 -  lg x,

0 1 0 2

1 2 0,3010 1,6990

2 1,6990 0,2302 1,7698

3 1,7698 0^480 1,7520

4 1,7520 0^435 1,7565

5 1,7565 0^445 1,7555

6 1,7555 0^444 1,7556

7 1,7556 — —

U lyH A aft k h j ih 6 , e =  0 ,001  raMa aHHKJiHKua H3JiaHaeTraH HJiflH3 
1 = 1 , 7 5 5 ,  HyHKH

\ x 7 — x 6 \ = 0 , 0 0 1 .

15.2.3. TeHrjiaMaJiap CHcreMacHHHHr (h k k h  HOMa-b-
l < p ( * . y ) = °

jiyMJiH HKKHTa TeHrjiaMajiap CHcreMacH SHJiaH HeKJiaH3MH3) 6 e PHJiraH 
aHHKJiHKAarH x,aKHKHH h ji a h 3j i 3 P h h h  x,HCo6jiaui TaJia6 k h jih h c h h .

CHCTeMa eMHMJiapHAaH 6mPH (£, r|) HHHr SoiUJiaHFHM HKHHJiaiUHUIH 
x  —  xo, y  —  yo 6epHJiraH SyjiCHH aefijiHK. Yjiap, MacajiaH, S n r r a  MH3Maaa 
f ( x , y ) = 0  Ba <p(x,y) = 0  arpH MH3HKJiap rpa(j)HKJiapHHH mh3hui ftyjiH 
SHJiaH rpacj)HK y c y j ia a  roriHJiraH SyjiHiiiH MyMKHH.

BepHJiraH TeHrjiaMajiap CHereMacHHH yHra SKBHBajieHT 6yjiraH

( x  =  F ( x , y ) ,  

\  y  =  d ) ( x ,y )

K ypH H H LU ra KeJITHP aM H 3 B a 6 olIIJiaHFH M  HKHHJiaUJHLUH (XOr y o ) HHHr ( ( I ,
rj) aHHK eMHMHHH xaM y3 HHHra cuiyBMH) 6npop D aTpo<J)HAa 

I F 'x ( x ,y )  | -4- ! | < n  <  1, 
\ F ' y ( x , y ) \  +  m ( x , y ) \ ^ r 2 < \

ae6  cj>apa3 k h j ih 6 , H T e p a u n a  ycyjw 6 HJiaH eMaMH3 .
CHCTeMaHHHr e^HMHra HKHHJiauiyBHH ( x n, (/„) ( «  =  1 ,2 ,  3 , . . .)  KeTMa- 

KeTJiHK KyflHAarHHa Ty3HJiaAH:

x\  =  F ( x o, yo) ,  yi=<l>{xo, yo);  
X2 =  F ( x i ,  y i ) ,  t/2 =  d>(x i ,  y \ ) \
X3 =  F(X2,  «/2), i/3 =  ® ( * 2 ,  1/2);

Arap (x„, y n) JiapHHHr x,aMMacH D  ra TerHiujiH 6yjica, y Konaa 

\ \m x n=  \  Ba lim t/ „= r).
n —►oo n-*-oo
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BepH/iraH CHCTeMaHH x = F ( x , y ) ,  y  —  ( ^ ( x , y )  KypHHHiura KeJiTHpHiu 
yMyH a 6  — Py=5^=0 Ae6,  yHra SKBHBajieHT SyjiraH

( ocf ( x , y)  + P ( p ( x , y )  = 0 ,

I  y f ( x , y )  + M * < y )  = °

CHCTeMaHH KapaHMH3.
a ,  p, y,  6 napaMeTpjiapHH myHflafi TaHJiafiMH3KH, 6 y  <J)yhkuhh- 

jiapHHHr xycycHH xocH/iajiapH AacTJiaSKH hkhHJiaiiiHUiAa reHr 6yjicHH 
eKH HOJira h k h h  SyjiCHH. ByHHHr yMyH a ,  p, y,  5 napaMeTpjiapHH 
KyfinflarH TeHrjiaMajiap CHCTeMacHHHHr TaKpH6HH eMHMJiapH CHt|)aTHfla 
TonaMH3:

' 1 + a f ' x(xo,yo) +  P9*(*o.l/o) = 0 -  

af'y(Xo,y0) +P<pj,(*o.«/o) = 0 .  

yfx{xo,yo) +s<p*(*o.</o) —0, 

. 1 +yf'y(Xo,yo) +&%(Xo,yo) = 0 .

4 - m h c o j i .  xo — 0,8; yo =  0,55 SKaHJiHTHHH *HCo6ra ojih6, y u i6 y

( x 2+ y 2-  1 = 0 ,

U 3— y = 0 .

TeHTJiaMaJiap CHOTeMacHHH

(x  =  F(x,y) ,
[  y = ® ( x , y )

KypHHHiura kcjithphht.

E h h l u .  ByHAa f (x,y)  =  x2+ y 2 — 1, 

y ( x , y ) = x 3 — y, f'x(xo,yo) =  1,6; fy(xoyo) =  1, 1; 
y'x{xo,yo) =  1,92; (f'y (xo,yo) =  — 1.

B e p H J i ra H  CHCTeMara SKBHBaJieHT

( a  (x2+ y 2- \ ) + $ ( x s- y ) = 0 ,

I Y ( x 2+ y 2- l ) + 5 ( x 3- y ) = 0

CHCTeMaHH

( x = x  +  a ( x 2+ y 2-  1) +  p ( * 3- y ) ,

I  y = y + y { x 2+ y 2— l )  + & ( x 3— y)

KypHHHuma e3H6 anaMH3.
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a, P, y> 6 K03i|)cj5HU,HeHT»iapHHHr co h  KHHMaTJiapH yqyH 

' l +  l , 6 a + l , 9 2 | 3  =  0,

1,1a — (3 =  0, 
l , 6 v + 1,928 =  0,

. 1 +  l , l v  — 6 =  0.

CHCTeMaHHHT HJIAH3JiapHHH OJT3MH3, H'bHH

0 ,3; p « — 0, 3;  y «  — 0 ,5; 8 « 0,4.

UlyHztaft khjih6, TeHrjiaMa/iap cncTeiviacH HTepaUHH ycyjiHHH 
K yjuiaw  yqyH KyJiaft SyjiraH y u i6 y  KypHHHiura KeJiTHpHJiaAH:

( x = x  —  0 , 3 ( x 2+ y 2— 1) — 0 ,3  ( x 3— y)  ~ F { x , y ) ,

1 y = y  — 0 , 5 ( x 2+ y 2—  l ) + 0 , 4 ( x 3— y)  ==<$(x,y).

2- dap cxona  roniuupuFu
1. x 3 — 9 x 2 -}- 18x  —  1 = 0  TeHrjiaMaHHHr HJiAH3JTapHHH HKKaJiaui 

opajiHKJiapHHH rpa(J)HK vcyji 6HJiaH--aHHKJiaHr:
>K: ( 0 , 1 ) ;  ( 2 ,3 ) ;  ( 6 , 7 ) .
2. TeHTJiaMaJiapHH HTepaUHH y c y jw  SnjiaH, 0 ,01  ra qa  aHHMHKjia 

eqHHr:
a )  x 3 — 12x — 5 =  0; 6 )  4 x  =  c o s x .
>K: a )  0 ,42 ;  6 )  0 ,24 .

(  x ^—|— y ^— — 1
3. y i u 6 y  i ’ TeHrjiaMa/iap CHGTeMacH HJiA,H3HHHHr AacT-

( x — y — 0
Jia6Kn HKHHJiauiHiiiHHH rpa(j)HK ycyjiHAa TonHHr Ba 0,01 raq a  aHHKJJHK.ua 
HTepaUHH ycyjiH CujiaH xncofijiaHr.

>K: g =  0 ,83 ;  r] =  0 ,56 .

2- MyCTdKfUA UUl

1- x 3 — 1 2 x + l = 0  TeHrjiaMa x,a k h  k h  h HJiAH3JiapHHHHr HKKajiaui 
opajiHKJiapHHH rpa(J)HK ycyjiAa aHHKJiaHr.

>K ( - 4 ,  - 3 ) ;  ( 0 , 1 ) ;  ( 3 , 4 ) .
2.  T e H r j i a M a j i a p H H  HTepaUHH y c y j i H  Qh j i s h  0 , 0 1  r a q a  aHHKJiHKAa 

eqHHr:
a )  x 3 — 2 x 2 — 4 x  — 7  =  0;  6 )  4 x  — 7 s i n x  =  0.
> K ; a )  3 , 6 2 ;  6 )  0  Ba ± 1 , 7 3 .
3 .  T e H r j i a i w a j i a p  CHCTeMacHHH HTepaUHH yc yj i H S H J i a u  0 , 0 1  r a q a  

aHHM HKAa eqH H r:

( x + y - 4  =  0, =  le ? ;  1,22
[ y — i g * — 1 = 0 .
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4- Acidopaiopufi MaUlFyAOTU  

/ ( x )  =  0  T e m A c iM a  U A d u 3 A a p u m  u r e p a u ,u H  y c y A u  

6 u a c ih  T o n u i u

T e H rA a M a / i a p H H H r  3 H r  k h m h k  M y c S a T  h j i a h 3 h h h  HTepaUHH y cy jiH  
6 h a 3 h  0 , 0 0 0 1  r a q a  aHHKJiHKAa T o n H H r .

1. x2 — COSJTX =  0. >K 0,4373. 16. 2 —

oIIfcuO1 >K: 1,7554.
2 . COS2JtX — x =  0. >K 0,3115. 17. ( x - 1 1 I X II O >K: 1,4776.
3. x — 3cos2l,04x =  0. >K 0,9393. 18. tgx — 3 (x  — 2 ) 2 =  0 >K: 1,1439.
4. 2 ln x - = 0 . >K 1,4215. 19. 2 — x — 21nx =  0 . >K: 1,3702.

X 20. 1 — X — X -yjx = 0 . >K: 0,5698.
5. 2 — x2— e - x= o . >K 1,3150. 1
6. 3 — x - - 2  lgx =  0 . 2,2830. 21. T *

oIICO1tuo1 >K: 7,7822.

7. 2 ^ x  - nx n- c o s — = 0 . >K 0 ,2211 . 22. l
x-\- -—  lnx =  0 . >K: 1,4935.

8. V x — cos0,387x =  0 >K 0,8867. 23. r
lg-r— sinjix =  0 . >K: 0,8875.

9. -\lx — 2c o s - ^ -= 0 . M 0,7210. 24.v 2 2 — x — ctgx =  0. >K: 0,6306.
10. 2 lg x -- 1 + 1= 0 . >K 0,3971. 25. ex - - 2  +  x2 =  0. >K: 0,5378.

11. 3 — x - - t g ^ = o . >K 1,3172. 26. 2
X

oII*bpi >K: 0,5965.

12. jicosjix— - = 0 . >K 1,5652.
27.

X
X 4 —

diii >K: 1,6815.
13. — \gx =  0.

X >K 1,8967. 28. v * +  1 — ‘- =  0 . X >K: 0,7545.

14. , 71X
c‘g y — x 2= 0 . >K 0,8755.' 29. (x -- l ) 2— ^ * = 0 . >K: 0,2132.

15. \nx-\-

0II
1

>K 0,4848. 30. 2 — x — arctg2x =  0 >K: 0,9248.

3-§. Oaahh AH(t><t)epeHL(Maji TeHrjiaiviajiapHH eiinuiHHHr 
cohjih ycyjuiapn. 3tfjiep ycyjiH iia yHHHr 

MOAH(]}HKauHnjiapH.

15.3.1. AMaAHeTAa yqpaHAHraH AH(j)c|)epeim,HaJi TeiirjiaiviaJiapHHHr 
aHHK eMHMAapHHH x,ap a  ohm x,aM TonHS GyjiaBepMaflAH. Illy ca6a6jin 
AH(J){})epeHUHaji TeHnnaMaJiapHH TaKpn6HH cmhiii ycyjuiapH KaTTa 
axaMHHTra ara. 3ftjiep ycyjiH Ba yHHHr mOAH(j)HKaHHHJiapH uiy ycyjuiap 
M y M J i a c n r a  KHpaAH.

BnpHHqH TapTH6jiH

y ' = f ( x , y )

621



AHtJxJjepeHUHaJi T e m v i a M a  6 e p H J ira H  6 y j i n 6 ,  yH H H r [xo; b ] K e c M a ^ a  
y ( X o ) = y o  SoUJJiaHFHM UiapTHH KaHOaTJiaHTHpyBMH TOriHLLI
T a jia 6  k h jih h c hH ( K oujh M sc a J ia c H ).

b — xn
[xb, b] KecMaHH n Ta TeHr SyjiaK K a 6yjiaM H 3 (8 2 - m a m i) :  

(HHTerpaJuiaiu KaaaMH).

=  h

(x o , x i )  o paJiH K A a HHTerpaJi a rp H  mh3 h k  y H r a  Mo(xo, yo) H y K T a aa  
yT K a3H JlraH  ypH H M a K ecM acn  6H JiaH  ajiM au iT H pH JiaA H . By y pnH M aH H H r 
S y p n a K  K oa^cfm iU ieH T H  y u i f iy r a  T eH r:

• / (Xo)  = f ( x *  y 0)
y i - y 0

SyHflaH yi  HHHr khhm3Thhh TonaMH3: 

y i = y o + ( x i — xo)f(xo,yo)

eKH KHCKaMa

y i — yo+hy'o,  fiyHAa y f>=y' (xo).  

M \ ( x \ , y \ )  HyKTafla yTKa3HJiraH ypHHMa TeHrjiaMacHAaH: 

y 2= y i + h - y ' \ ,  6y H .u a  y \ = y ' ( x \ ) .  

LUyHra yxuiaui,  

y s = y 2 +  hy i ,  6yHAa y ' 2 = y ' ( x 2) Ba k. 

SHJiepHHHr TaBCH(j)JiaHraH ycyjiH H H H r yMyMHH 4>opMyjiaCH yui6y  
KypHHHiura 3ra 6yjiaflH:

«/<+1 = y i  +  hyi,  6yH.ua y ,i = y ' ( x i) ,  

i = \ ,  2, ..., n.
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ypHHMajiap KecMajiapHflaH t s u j k h j i  TonraH c h h h k  m h 3 h k  3ti.aep 
cuh .u k , h u 3 u f u  AeHHJiaAH, 6 y  m h 3 h k  6 e p H J ira H  M o ( x q , y o )  H y K T aaaH  yTaAH 
xaM^a H3^aHaeTraH HHTerpaJi arpn m h 3 h k h h  annpoKCHMaUHH KHJiaAH.

l - M H C O J i .  3 f l j i e p  y c y jiH ^ a H  <f)OHAaJiaHH6 y' =  y  — x AH(|)<J)epeHUHaji 
T eH rjiaM aH H H r [0 ;  1 ,5 ] K ecM a.ua t/ ( 0 )  =  1 ,5  OouiJiaHFHM  uiapT H H  
KaHoaTJiaHTHpyBM H cm h m h h h  T onH H r. H H T e r p a J u ia u i  K aaaM H H H  
h =  0 ,2 5  A e 6  cwiHHr.

I 5
E m h u i .  x o = 0 ,  t / o = l , 5  r a  a raM n 3 ; H H TerpaJiJiam  K3A3mh h —  i  =

D
=  0 ,2 5 ,  H"bHH n  =  6 . /iJ/i =  A y, =  / i / ( x , , t / , )  =  /i(< /, — x ,)  f le 6  6 e .n rH .ria6 , y m 6 y
w aflB aJiH H  Ty3aM H 3:

1 y‘

II<J

0 0 IfiOOO 1,5000 0,3750

1 0,26 1,8750 1,6250 0,4062

2 0,50 2^2812 1,7812 0,4453

3 0,75 2,7265 1,9765 0,4941

4 1,00 3,2206 2,2206 0,5552

5 1,25 3,7758 2,5258 0,6314

6 1,50 4,4702

15.3.2. 30JiepHHHr TaKOMHJiJiaiiiTHpHJiraH ycyjiHHH KapaflMH3. 
YHHHr m o x h h th  SyHflafi: m s c s j i s  a/iAHHrHAeK KyfiHJiraHH x,o/iAa,

h
H 3 JiaH aeT raH  4>yHKUHHHHHr x  i = X ; + - z -  H y K T a jis p A a rn  y  , epaaM M H  

„ ,+T  1 ,+T
KHHMaTJiapH h

y  i = y t + - i ) y i  i+T  i

4>opMyjia epAaMHAa XHCoCjiaHaAH- UJyHAaH KefiHH y '  =  f ( x , y ) TeHrjiaMs- 
h h h t  y n r  k h cm h h h h t

ypT3 HyKTaAarn k h h m s th  TonHJiaAH Ba

y i+ i = y t + h y ' i
2

3HHKJ13H3AH. By rpa(j)H K A a K yflH A arH A eK  6^,/iaA H : Mi  HyKTa Sftjiep 
ycyjiH S h j i s h , M\  HyKT3 aca SfiuiepHHur TaKOMHJiJiauiTHpHJiraH ycyjiH 
6 HJiaH TonnjiraH ( 8 3 - iu s k j i ) .

2 - m h c o j i . 1-MHC0J1A3FH AHCjxfiepeHUHaJi TeHrjiaMaHH SfljiepHHHr 
TaKOMHJIJI3UJTHpHJir3H yCyJIH CHJiaH eMHHT.
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E h h u i .  T e r m u j iH  6eJirH.naiii.nap k h p h t h S ,  * H C o6.n au j HaTHwaJiapH- 
h h  y u i6 y  x a n n a j i m  K e J iT Hp a M H3 :

( Vi s ' r M h
2

“ * '+ f  .
J 

J
 

y 
i

y ' i + t
-K * i+i.y <+i)

0 0 1,5000 1,5000 0,1875 0,125 1,6875 1,5625 0,3906

1 0,25 1,8906 1,6406 0,2051 0,3750 2,0957 1,7207 0,4302

2 0,50 2,3208 1,8208 0,2276 0,6750 2,5484 1,8734 0,4684

3 0,75 2,7892 2,0392 0,2549 0,8750 3,0441 2,1691 0,5423

4 1,00 3,3315 2,3315 0,2914 1,1250 3,6229 2,4974 0,6243

5 1,25 3,9558 2,7058 0,3382 1,3750 4,2940 2,9190 0,7298

6 1,50 4,6856

15.3.3. 3ft.nep — Kouihhhht TaKOMHJiJiauiTHPHJiraH ycyjiHHHHr 
moxhhth SyHAaH: cuiahh

y i + [ = y i  +  h y i  

epaaMMH KHHMaT TonuJiaAH, cyHrpa

y'i+ i =  f ( x i + u  t / i+ i )  

x,HCo6jiaHaflH. UlyHflaH kchhh

,  y i+ y l+ 1 
y < + x = y i + h — 2—

(fjopMyjia 6yHHua TernuiJiH ê HM TomnaAH.
3 - m h c o j i . 3ftjiep — KouiHHHHr TaKOMHJi.nauiTHpH.nraH ycyjiHAaH

4)oflflajiaHH6, 1-MHCCWiAarH AH({K})epeHUHaji TeHrjiaMaHH eMHHr.
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E „ „ ,  TerHUMH 6 e .rw a u .M p  k h P h t h 6 , W . 6 . . - P
P h h h  y u i 6 y  > K a A B a J i r a  K H p u T a M H 3 .

9i—/ M . ) *«+l Vi+  » -
S i + i -

‘*f(xi+ v V i+ d hVi+1

A y f  
V t+ V i+ i

i xi Vi ~  2

0 0 1,5000 1,5000 0,3750 0,25 1,8750 1,625 0,4062 0,3906

1 0 25 1,8906 1,6406 0,4102 0,50 2,3008 1,8008 0,4506 0,4302

2 0,50 2,3208 1,8208 0,4552 0,75 2,7760 2,0260 0,5065 | 0,4808

3 0,75 2,8016 2,0516 0,5129 1,00 3,3145 2,3145 0,5786 0,5458

4 1,00 3,3474 2,3474 0,5868 1,25 3,9342 2,6842 0,6710 0,6289

5 1 25 3,9763 2,7263 0,6816 1,50 4,6579 3,1579 0,7895 0,7355

6 1,50 4,7118

3 -  d a p c x o n a  T o n tu u p u fu

1. 3 f i j i e p  y cy jiH A aH  < i , o t a .» a « H 6 ,  M M e p e H u n a J ,  T e » r -

MeKJiaHHHT.

>K:

x | 0 0,1 0.2 0,3 0,4

V | n 1,1 1,18 1,25 1,31

2 SfijiepHHHr TaKOMHji.na uiTvipMJirai. vcv-i h m h  * o im a j ,a H „ 6 ,

„ „ 6 ! ' l S l O T  juK jx t’epeH U H aJi T eH rjiaM aH H  e -H H r.

3 -  M y c ra K ,u A  u iu u

t o n H H r .  /i =  0,1 A c 6  o jih h t .

>K: 1 * 1 0 1 ° 'x 0,2 0,3 0,4

Y y  |  1 |  1 , 0 1,221 1,36 1,52

2  3 f i j ie p H H n r  xaK O M H A JiauiTH pH JiraH  y y
„2a c a ® a « a ™  ^ W e p e H U H a J ,  Te„rJ ,a»a„H  e ™ » r .
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3. Sfijiep KooiHHHHr TaKOMHJiJiaiiiTHpHJiraH ycyjiH^aH <J)OH,a.a.jia- 
h h 6 ,  1 - M a c a j i a A a r n  AHtjxJjepeHunaji TeHrjiaMaHH eMHHr.

5-  A a 6 o p a r o p u H  M a tu r y A o r u  

Odduu d u c p c p e p e n i^ u a A  T e m A a M a A a p m m e  T a K ,p u 6 u u  

e n u M A a p U H u  r o n u i u

3fijiep ycy;iH Ba yHHHr MOAH^HKauHHJiapHAaH (J>oiUa.naHH6, 
SepH JiraH  t / = f ( x , y )  AHtj)(j>epeHUHa.n TeHrjiaMaHHHr y ( x 0) = y 0 6om- 
jiaHFHM uiapT dnjiaH [x o ,b ] KecMa^a 0,0001 ra^a aHHKJiHKAa cmhmhhh 
TonHHr (6yjiHHHUUiap cohhhh n = 5 Ba / i= 1 0  Ae6 cwiHHr).

1 — X\
» (0 )- l; [0; 0.5J. 2 V  2 x+ g  

i<0,3)—1,5; [0.3; 1,3].

3 r2«2_1-
i/(0 ) - l; [0; 0,5]. 4

ir fl)-2 ; [1; 2].
5

y(0 )-0 ; [o! O^J. 6 l/nX 4*V l •Lû * 
0<O.3)«O,2; [0 i; 1,3].

7
y{0 ) - l ;  [0; n

8 / - x + c o s ^ r ,  
irfl)-2 ,2 ; [1; 2J.

9 ^  ..W
i+ * + if; 

i<0)—1; [0; 0,5].
10 y'-*x2+2y; 

#(0)=0,2; [0; 1],

11 y'=*e*+xy;
Hi OHO; [0; 0,1]. 12 if —x + sin ^ ; 

» (i)—i; [l; 2],
13 y'**slny — sin*; 

y(0)=0; [0; 11 14 y '—x + y 2-, 
tH0)-.0,3; [0; 1].

15 y'=m]+x+x?—2t? 
y( 1)=1; [1; 1,51. 16

g(0 ) - l ;  [0; 1],

17 * 10 • 
K iH i;  [l; 1.5].

18 y'mmx— l f  
y(0)=1; [0; 1],

19 «'=*— -— ■ 
v  W
jl(0,5)»0,5; [0,5; 1].

20 y'~*2x— 0,ly2; 
*(0)-»l; [0; 1],

21 » '= V + * 2;
y(0)=U  [0; 0.5]. 22 y'= xyt—  1; 

j/(0)=0; [0; 1],

23
irfl)= 0 ; [1; 1.5J. 24

4 < l)= i; [l; 2],
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| )  M A n M «

h  -  t ( j ,  n) rn w  w tt tm iip i  h « m m

X
0,06 0,99 0,990

X
1,11 9,M o.vw

5 2.71 4.60 M l M
U V I.74B« U 7 4.03 «.M U IM 4

7 .....2 ,tf .... -  M l 5.96 90 I.M fi l.? H » .« 9
3.8008 ...M l  - 3,50... . 5.41 IS 2.011

9 2.31 2.36 5.04 40 9.039 1.701 S.B5B
10 ..... 2.26 3.25 4.78 45 2.016 2.098 3.827
U 2.23 3.17 4.59 50 3.009 2.679 3.602
12 2.20 3.11 4.44 60 2.001 2.662 3.464
I? 2.18 3.06 4.32 70 1.996 2.649 3.439
14 2.16 3.01 4.22 80 1.001 2.640 3.418
15 2.15 2.98 4.14 90 1.987 2.633 3.403
16 2.13 2.95 4,07 100 1.984 2.627 3.392
17 2.12 2.92 4.02 120 1.980 2,617 3.374
18 2.11 2.90 3.97 oo 1.960 2.576 3.291
19 2.10 2.88 3.92

4- h ji o B a

1 “  l(y> n)  HHHr iwftMaTjiapH xaABajiH

X
0,95 0,99 0,999

X
0,95 0,99 0,999

5 1.37 2.67 5.64 20 0,37 0,58 0,88
6 1.09 2.01 3.88 25 0.32 0.49 0.73
7 0.92 1.62 2.98 30 0.28 0.43 0.63
8 0,80 1.38 2.42 35 0.26 0.38 0.56
9 0.71 1,20 2.06 40 0.24 0.35 0.50
10 0.65 1.08 1.80 45 0,22 0.32 0.46
11 0.59 0.98 1.60 50 0.21 0.30 0.43
12 0.55 0.90 1,45 60 0.188 0.269 0.38
13 0.52 0.83 1.33 70 0.174 0,245 0.34
14 0.48 0.78 1.23 80 0.161 0.226 0.31
15 0.46 0.73 1.15 90 0.151 0,211 0.29
16 0.44 0.70 1.07 100 0.143 0.198 0.27
17 0.42 0.66 1.01 150 0.115 0.160 0.211
18 0.40 0.63 0.96 200 0.099 0.136 0.185
19 0.39 0.60 0,92 250 0.089 0.120 0.162
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5- H JI 0 B

X U - K B a ^ p a T  TaK,CHMOTHHHT Xk  r K p H T H K H y K ,X a jiap H * aA B a jIH

r

n
0,01 0,025 0,05 0,95 0,99

1 6,6 5,0 3,8 0,004 0,001
2 9,2 7.4 6,0 0,103 0,02
3 11,3 9,4 7,8 0,4 0,1
4 13,3 11,1 9,5 0.7 0,3
5 15,1 12,8 11.1 1,2 0,6
6 16,8 14,4 12,6 1,6 0,9
7 18,5 16,0 14,1 2.2 1.2
8 20,1 17,5 15,5 2,7 1.7
9 21,7 19,0 16,9 3,3 2.1
10 23,2 20,5 18,3 3.9 2,6
11 24,7 21,9 19,7 4,6 3,1
12 26,2 23,3 21,0 5,2 3,6
13 27,7 24,7 22,4 5,9 4,1
14 29,1 26,1 23.7 6,6 4.7
15 30,6 27,5 25,0 7.3 5.2
16 32,0 28,8 -• 26,3 8,0 5,8
17 33,4 30,2 27,6 8,7 6,4
18 34,8 31,5 28,9 9,4 7.0
19 36,2 32,9 30,1 10,1 7.6
20 37,6 34,2 31,4 10,9 8.3
21 38,9 35,5 32,7 11,6 8,9
22 40,3 36,8 33,9 12,3 9,5
23 41,6 38,1 35,2 13,1 10,2
24 43,0 39,4 36,4 13,9 10,9
25 44,3 40,6 37,7 14,6 11,5
26 45,6 41,9 38,9 15,4 12,2
27 47,0 43,2 40,1 16,2 12,9
28 48,0 44,5 41,3 17,0 13,6
29 49,6 45,7 42,6 17,7 14,3
30 50,9 47,0 43,8 18,5 15,0
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