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X M B A G R I K O � M I C

Xndragirq� kazmva� � ma�ematikayi  mexanikayi, infor{
matikayi  kira�akan ma�ematikayi, fizikayi, �adiofizi{
kayi, tntesagitow�yan fakowltetnerowm dasavandvo� <Hava{
nakanow�yownneri tesow�yown> a�arkayi �ragrin hamapatas{
xan: Ays xndragirq� parownakowm � tesakan nyow�i hakir� �a{
radranq  645 xndir: He�inakner� �gtagor�elov irenc dasa{
xosakan �or��, xndirner� ba�anel en A  B xmberi` ha�vi a�{
nelov tarber fakowltetneri pahanjner�: Ayd isk pat�a�ov
xndragirq� karo� � �gtakar linel in�pes EPH-i, aynpes �l ayl
BOWH-eri ayn owsano�neri hamar, oronq owsowmnasirowm en <Ha{
vanakanow�yownneri tesow�yown> a�arkan: Xndragirq� parow{
nakowm � xndirner havanakanow�yownneri tesow�yan �ndhanowr
das�n�aci bolor ba�inneric: Ays hraparakman mej i tarbe{
row�yown a�ajini (1986)  erkrordi (1997), avelacvel � xndirneri
�ndhanowr qanak�: Xndirneri low�man hamar �gtagor�vo� ma�e{
matikakan aparat� dowrs �i galis ma�ematikakan analizi,
hanraha�vi  analitik erkra�a�ow�yan standart das�n�ac{
neri sahmanneric: Xndragrqi � avorman �n�acqowm �gtagor�{
vel en mi �arq xndragrqer  dasagrqer, masnavorapes Mesro{
pyan N. X., �azan�yan T. P., <Havanakanow�yownneri tesow�yan
xndragirq>, mas a�ajin  erkrord:

V. K. �hanyan
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Gor�o�ow�yownner patahowy�neri het

Havanakanow�yownneri tesow�yan mej �ndownva� � het yal mo{
tecowm�` yowraqan�yowr �or�in hamapatasxanow�yan mej � drvowm
tarrakan patahowy�neri Ω bazmow�yown` �or�i bolor irar ba{
ca�o� elqeri hamaxmbow�yown�: Ω-i en�abazmow�yownneri o� da{
tark F das� anvanowm en σ-hanraha�iv, e�e bavararva� en
het yal paymanner�`

1) e�e A ∈ F , apa Ā ∈ F , orte� A = Ω \A,

2) e�e A1, A2, . . . An, . . . ∈ F , apa
∞∩
n=1

An ∈ F :

Tvyal �or�i het kapva� patahowy�ner� Ω tarrakan pata{
howy�neri bazmow�yan en�abazmow�yownner en, oronq patkanowm
en F-in: Aysowhet patahowy�ner kanvanenq miayn F-i tarrer�:
Patahowy�ner� n�anakowm en A,B,C, ... ta�erov: Aknhayt �, or
∅,Ω ∈ F : Ω patahowy�� anvanowm en havasti patahowy�, ∅
patahowy�� anvanowm en anhnar patahowy�: A patahowy�� ko�{
vowm � B patahowy�i masnavor depq (A ⊂ B), e�e A patahowy�i
handes galowc het owm � B patahowy�i handes gal�: Masnavo{
rapes, A ⊂ A  ∅ ⊂ A cankaca� A-i hamar: A  B patahowy�{
ner� ham�nknowm en, e�e A ⊂ B  B ⊂ A: A  B patahowy�neri
A ∪B miavorowm� aynpisi patahowy� �, or� te�i � ownenowm, erb
handes � galis A  B patahowy�neric gone mek�: A  B pa{
tahowy�neri A ∩ B hatowm� patahowy� �, or� te�i � ownenowm,
erb A-n  B-n handes en galis hamate�: A  B patahowy�neri
ArB tarberow�yown� patahowy� �, or� te�i � ownenowm, erb te�i
� ownenowm A-n, bayc te�i �i ownenowm B-n: A  B patahowy�neri
A △ B simetrik tarberow�yown� sahmanvowm � orpes (A r B) ∪
(B r A): A  B patahowy�ner� ko�vowm en anhamate�eli, e�e
A ∩ B = ∅: A1, A2, . . . , An patahowy�ner� kazmowm en lriv xowmb,

e�e Ai ∩ Aj = ∅, i ̸= j  
n∪

i=1
Ai = Ω: A  Ā ko�vowm en hakadir

patahowy�ner, e�e A ∪ Ā = Ω, A ∩ Ā = ∅:
A patahowy�i P (A) havanakanow�yown� �vayin fownkcia �, or�
oro�va� � F σ-hanraha�vi vra  bavararowm � het yal aqsiom{
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nerin`
1) P (A) ≥ 0 ∀A ∈ F ,
2) P (Ω) = 1,
3) e�e A1, A2, . . . , An, . . . patahowy�ner� zowyg a� zowyg anha{

mate�eli en` Ai
∩
Aj = ∅, i ̸= j, apa P (

∞∪
i=1

Ai) =
∞∑
i=1

P (Ai):

(Ω,F , P ) e�yakn anvanowm en havanakanayin tara�ow�yown:

A
1. Meta�adram� netvowm � erkow angam: Nkaragrel tarrakan

patahowy�neri bazmow�yown�: Nkaragrel het yal patahowy�ne{
r�` A - gone mek angam ker a gerb�,
B - gerb� ker a erkrord netman �amanak:

2. Za�� netowm en erkow angam: Nkaragrel tarrakan pata{
howy�neri bazmow�yown�: Nkaragrel het yal patahowy�ner�`
A - er aco� miavorneri gowmar� havasar � <8>-i,
B - gone mek angam ker a <6>-�:

3. Meta�adram� netvowm � aynqan angam, min� er a gerb�:
Nkaragrel het yal patahowy�ner�`
A - gone mek angam ker a gir�,
B - gerb� ker a errord netman depqowm:

4. Meta�adram� netvowm � aynqan angam, min� nowyn ko�m�
irar et ic er a erkow angam: Nkaragrel het yal patahowy�{
ner�`
A - katarel en �i�t 5 netowm,
B - gir� ker a o� avel, qan 4 angam:

5. Xanow�� a�xatowm � �am� 9-ic min� 18-�: Patahakan
gnord� mtnowm � xanow� �amanaki x pahin  he�anowm � xanow�ic
�amanaki y pahin: Nkaragrel (x, y) tarrakan patahowy�neri
bazmow�yown�: x-i  y-i terminnerov nkaragrel het yal pata{
howy�ner�`
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a) gnord� gtnvowm � xanow�owm mek �amic o� aveli,
b) �amanaki z pahin gnord� gtnvowm � xanow�owm:

6. 1, 2, . . . n �veric patahakanoren vercra� � mek �iv: Dicowq
A patahowy��` �ntra� �iv� ba�anvowm � ereqi, B patahowy��`
�ntra� �iv� zowyg �: I?n� en n�anakowm A ∩ B, A ∪ B, A r B
patahowy�ner�:

7. 1, 2, . . . n �veric patahakanoren �ntra� � mek �iv: Dicowq
A patahowy��` �ntra� �iv� ba�anvowm � hingi, B patahowy��`
�ntra� �iv� avartvowm � zroyov: I?n� en n�anakowm ArB  A∩B̄
patahowy�ner�:

8. Netowm en erkow za�: Dicowq A patahowy��` er aco� mia{
vorneri gowmar� kent �, B -n` a�nvazn mek za�i vra ker a <1>-�:
Nkaragrel A ∩B, A ∪B patahowy�ner�:

9. Apacowcel, or A ⊃ B depqowm te�i kownenan`
a) Ā ⊂ B̄ , b) A ∩B = B , g) A ∪B = A:

10. Apacowcel havasarow�yownner�`
a)

∪
i∈I

Ai =
∩
i∈I

Ai

b)
∩
i∈I

Ai =
∪
i∈I

Ai

orte� I-n indeqsneri kamayakan bazmow�yown �:

11. Gtnel x patahowy�� (x ∪A)∪(x ∪ Ā) = B havasarowmic:

12. Apacowcel, or A, Ā ∩ B, A ∪B patahowy�ner� kazmowm
en lriv xowmb:

13. Berel �rinakner`
1) ereq patahowy�neri, oronq, linelov havasarahnaravor  

anhamate�eli, �en kazmowm patahowy�neri lriv xowmb,
2) �ors patahowy�neri, oronq, �linelov havasarahnaravor,

kazmowm en lriv xowmb:
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14. Erkow patahowy�neri A ∪ B miavorowm� artahaytel
anhamate�eli patahowy�neri miavorman mijocov:

Ereq patahowy�neri A∪B ∪C miavorowm� artahaytel an{
hamate�eli patahowy�neri miavorman mijocov:

15. N�el het yal patahowy�neri hakadirner�`
a) A { meta�adrami erkow netowmneri depqowm ker a gerb�,
b) B { ereq krakocneri depqowm n�anin kdip�en ereq angam,
g) C { ereq krakocneri depqowm n�anin kdip�en gone mek an{

gam:

16. �iraxin krakowm en ereq angam: Dicowq Ai-n (i = 1, 2, 3)
patahowy�n �, erb i-rd krakoc� dipowk �: Nkaragrel Ai pata{
howy�nerov het yal patahowy�ner�`

a)A { �iraxin kdip�en ereq angam,
b) B { �iraxin o� mi angam �en dip�i,
g) C { �iraxin kdip�en miayn mek angam,
d) D { �iraxin kdip�en a�nvazn erkow angam:

17. Sarq� ba�kaca� � a�ajin tipi erkow  erkrord tipi
ereq maseric: Ditarkenq het yal patahowy�ner�` Ak (k = 1, 2)
- a�ajin tipi k-rd mas�  Bj (j = 1, 2, 3) - erkrord tipi
j-rd mas� a�xatownak �: Sarq� anxa�an �, e�e a�xatownak
en a�ajin tipi maseric gone mek�  erkrord tipi maseric gone
erkows�: Nkaragrel Ak  Bj patahowy�neri mijocov sarqi an{
xa�an linelow C patahowy��:

18. Dicowq Ω = R2, F = B2, A = {(x, y) : x + y ≤ 1}, B =
{(x, y) : y ≤ 2x+2}: Nkaragrel A∩B, A∪B, ArB, Ā, B̄, Ā∩ B̄
patahowy�ner�:

19. Dicowq Ω = R1, F = B1, An = ( 1
2n ,

1
n) : Nkaragrel A =

∞∩
n=1

An, B =
∞∪
n=1

An patahowy�ner�:
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B

20. Dicowq An ∈ F , n = 1, 2, . . .: Apacowcel, or
∞∪
n=1

An =

∞∪
n=1

Bn, orte� B1 = A1, Bn = An r
n−1∪
i=1

Ai  Bj patahowy�ner�

anhamate�eli en:

21. Apacowcel, or
a) A △ B = (A ∪B)r (A ∩B),
b) A △ (B △ C) = (A △ B) △ C,
g) A △ ∅ = A, A △ Ω = Ā,
d) A △ A = ∅, A △ Ā = Ω:

22. Dicowq An ∈ F , n = 1, 2, . . . , A∗-� ayn  miayn ayn ω
tarreri bazmow�yownn �, oronq patkanowm en anverj �vov An

patahowy�nerin: A∗ -� ayn  miayn ayn ω tarreri bazmow�yownn
�, oronq patkanowm en bolor patahowy�nerin, baca�ow�yamb ver{
javor �vov patahowy�neri: Apacowcel, or

a) An ⊂ A∗, n = 1, 2, ..., b) A∗ =
∞∪
n=1

∞∩
m=n

Am,

g) A∗ =
∞∩
n=1

∞∪
m=n

Am :

Dito�ow�yown. A∗ = lim
n→∞

An = lim
n→∞

supAn {An} hajordakanow�{
yan verin sahmann �, A∗ = lim

n→∞
An = lim

n→∞
inf An hajordaka{

now�yan storin sahmann �: Kasenq, or {An} hajordakanow�yown�
owni sahman, e�e A∗ = A∗:

23. Dicowq

IA(ω) =

{
0, e�e ω /∈ A
1, e�e ω ∈ A :

IA(ω)-n ko�vowm � A bazmow�yan indikator fownkcia: Apacowcel,
or

a) IA∩B (ω) = IA(ω) · IB (ω),
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b) IA∪B (ω) = IA(ω) + IB (ω)− IA(ω) · IB (ω),
g) I

Ā
(ω) = 1− IA(ω),

d) IArB (ω) = IA(ω)[1− IB (ω)],
e) IA△B (ω) = |IA(ω)− IB (ω)|
z) IA△B (ω) = [IA(ω) + IB (ω)](mod 2),

orte� a(mod 2) =

{
0, e�e a-n zowyg �,

1, e�e a-n kent � :

24. Dicowq

An =

{
A, e�e n− � zowyg �
B, e�e n− � kent � :

Apacowcel, or lim
n→∞

An = A ∪B, lim
n→∞

An = A ∩B:

25. Dicowq An ∈ F , n = 1, 2, . . .  bolor n-eri hamar An ⊂
An+1: Apacowcel, or lim

n→∞
An = lim

n→∞
An =

∞∪
n=1

An:

26. Dicowq An ∈ F , n = 1, 2, . . .  bolor n-eri hamar An ⊃
An+1: Apacowcel, or lim

n→∞
An = lim

n→∞
An =

∞∩
n=1

An:

Hamakcow�yown (Kombinatorika)

1. Hamakcow�yan himnakan skzbownq (bazmapatkman sk�z-
bownq): Dicowq anhra�e�t � hajordabar katarel k gor�o�ow�yown:
E�e a�ajin gor�o�ow�yown� kareli � katarel n1 tarber � erov,
aynowhet erkrord�` n2, isk errord�` n3 � erov  ayln, min� k-rd
gor�o�ow�yown�, or� kareli � katarel nk tarber � erov, apa
bolor k gor�o�ow�yownner� kareli � katarel n1 · n2 · · ·nk tarber
� erov:

Dicowq ownenq n tarreric ba�kaca� hamaxmbow�yown:
2. Kargavorow�yown n-ic k-akan` aynpisi miacow�yownner en,

oroncic yowraqan�yowr� parownakowm � n tarreric vercra� k tarr



10

 oronq tarbervowm en mimyancic kam gone mek tarrov, kam dranc
dasavorow�yamb, �nd orowm a�an�in miacow�yownnerowm yowraqan�{
yowr tarr masnakcowm � o� aveli, qan mek angam: n-ic k-akan
kargavorow�yownneri �iv� n�anakvowm � Ak

n-ov  havasar �

Ak
n = n(n− 1) · · · (n− (k − 1)) =

n!

(n− k)!

(kargavorva�  anveradar� �ntrow�yown):
3. n tarreric te�a�oxow�yownner� aynpisi miacow�yownner

en, oroncic yowraqan�yowr� parownakowm � n tarr, oronq mimyancic
tarbervowm en miayn tarreri dasavorow�yamb: n tarreric te{
�a�oxow�yownneri �iv� n�anakvowm � Pn -ov  havasar �

Pn = An
n = n!

4. Zowgordow�yownner n-ic k-akan aynpisi miacow�yownner en,
oroncic yowraqan�yowr� parownakowm � tvyal n tarreric vercra�
k tarr  oronq tarbervowm en mimyancic gone mek tarrov, �nd
orowm a�an�in miacow�yownnerowm yowraqan�yowr tarr masnakcowm
� o� aveli, qan mek angam: n-ic k-akan zowgordow�yownneri �iv�
n�anakvowm � Ck

n-ov  havasar �

Ck
n =

n!

k!(n− k)!

(o� kargavorva�  anveradar� �ntrow�yown):

5. Kargavorva�  veradar�owmov �ntrow�yown`

n · n · · ·n︸ ︷︷ ︸
k

= nk :

6. O� kargavorva�  veradar�owmov �ntrow�yown`

Cn−1
n+k−1 = Ck

n+k−1 :
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A

27. Sari gaga� kareli � hasnel 7 ow�inerov: Qani? tarber
� erov le�nagnac� karo� � bar�ranal  ijnel saric: Low�el xndi{
r�, e�e verelq�  vayr�jq� katarvowm en tarber ow�inerov:

28. Dasaranowm ancnowm en 10 a�arka: Erkow�ab�i �r� 6 das
�, �nd orowm bolor daser� tarber en: Qani? tarber � erov kareli
� kazmel dasacowcak� erkow�ab�i �rva hamar:

29. Owsano�� petq � 8 �rva �n�acqowm han�ni 4 qnnow�yown:
Qani? tarber � erov kareli � da irakanacnel, e�e mek �rowm
kareli � han�nel miayn mek qnnow�yown:

30. Qani? ankyownagi� owni ow�owcik n ankyownin:

31. Qani? � ov kareli � dasavorel �axmati taxtaki vra 8
navak, orpeszi nranq �karo�anan harva�el mimyanc:

32. Gtnel n tarreric aynpisi te�a�oxow�yownneri �iv�, or{
te� tvyal 2 tarr� �en gtnvowm irar mot:

33. Paron Jons� owni 10 girq, oronq na patrastvowm � te�a{
drel ir gradarakowm: Drancic 4-� ma�ematikakan grqer en,
3-� verabervowm en qimiayin, 2-�` patmow�yan�, isk 1-�` angleren
lezvin: Jons� cankanowm � dasavorel ir grqer� aynpes, or nowyn
a�arkayin verabervo� grqer� drva� linen miasin: Qani tarber
dasavorow�yownner en hnaravor:

34. In�-or qa�aqi ostikanow�yan ba�nowm a�xatowm � 10 spa:
E�e ostikanakan var�ow�yown� 5 spaneri petq � ow�arki �o�oc{
ner� hskelow, 2-� petq � a�xaten lriv drowyqov kayanowm, isk 3-�`
pahowstayin kayanowm, qani? tarber hnaravorow�yownner kan 10
spanerin 3 xmberi ba�anelow hamar:



12

B

35. Oro�el ow�owcik n-ankyan ankyownag�eri hatman keteri
qanak�, e�e drancic yowraqan�yowr ereq� �en hatvowm nowyn ketowm:

36. Han�na�o�ov� ba�kaca� � 11 hogowc: �asta���er�, oron{
cov petq � zba�vi han�na�o�ov�, gtnvowm en paharanowm: Qani?
�akan petq � ownena paharan�  qani banali petq � ownena
han�na�o�ovi yowraqan�yowr andam, orpeszi hnaravor lini bacel
paharan� ayn  miayn ayn depqowm, erb nerka klini han�na�o�ovi
andamneri me�amasnow�yown�:

37. n mianman gndikner� te�avorowm en N sa�orneri mej:
Apacowcel, or

a) tarber te�avorowmneri �iv� havasar � Cn
N+n−1 = CN−1

N+n−1,

b) te�avorowmneri �iv�, erb yowraqan�yowr sa�or� kparownaki
a�nvazn mek gndik, havasar � CN−1

n−1 :

38. Qani? tarber � erov kareli � ba�xel N erexaneri mij 
n mianman nver: Gtnel ayn e�anakneri �iv�, erb yowraqan�yowr
erexa kstana a�nvazn mek nver:

39. Qani? tarber � erov hnaravor � �ntrel 6 karkandak, e�e
hrow�akaranowm kan 11 tarber tesaki karkandakner:

40. a) Qani? ambo�j o� bacasakan low�owm owni

x1 + x2 + . . .+ xN = n

havasarowm�:

b) Qani? ambo�j drakan low�owm owni

x1 + x2 + . . .+ xN = n

havasarowm�:
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41. Dicowq ownenq N �o�oxakanneric f(x1, x2, . . . , xN ) fownk{
cia: Qani? tarber n-rd kargi masnaki a�ancyalner owni ayd
fownkcian:

42. 10 mardkancic ba�kaca� akowmbic, oronc �vowm en A, B,
C , D, E-n  F -�, harkavor � �ntrel naxagah, gan�apah  
qartow�ar: O� mek� �i karo� ownenal mekic aveli pa�ton: Pe{
takan pa�tonyaneri qani? tarber �ntrow�yownner en hnaravor,
e�e

a) o� mi sahmana�akowm �ka,
b) A-n  B-n �en �ntrvi miasin,
g) C-n  D-n kam miasin k�ntrven, kam �en �ntrvi,
d) E-n klini pa�tonya,
e) F -� hama�ayn � a�xatel miayn naxagahi pa�tonowm:

Havanakanow�yan dasakan sahmanowm�

Dicowq Ω tara�ow�yown� ba�kaca� � n havasarahnaravor
tarrakan patahowy�neric` Ω = {ω1, ω2, . . . , ωn}: Cankaca� A ⊂
Ω, A = {ωi1 , ωi2 , . . . , ωik}, k ≤ n patahowy�i havanakanow�yown�
havasar �

P (A) =
k

n
:

A

43. Meta�adram� netvowm � erkow angam: In�pisi?n � gerbi
gone mek angam er alow havanakanow�yown�:

44. Netowm en erkow za�: Gtnel het yal patahowy�neri ha{
vanakanow�yownner�`

a) za�eri vra ker an mi nowyn qanaki miavorner,
b) za�eri vra ker an tarber qanaki miavorner:

45. He�axosahamar� ba�kaca� � 6 �van�anic: Gtnel bolor
�van�anneri tarber linelow havanakanow�yown�:
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46. Ow� harkani �enqi verelakn en mtnowm a�ajin harkowm 5
hogi: En�adrenq, or nrancic yowraqan�yowr� havasar havana{
kanow�yamb karo� � dowrs gal cankaca� harkowm, sksa� erkrord
harkic: Gtnel het yal patahowy�neri havanakanow�yownner�`

a) bolor� dowrs kgan mi nowyn harkowm,
b) bolor� dowrs kgan tarber harkerowm:

47. k hrano�ic ba�kaca� martkoc� krak � bacel l inqna�i�{
neric ba�kaca� xmbi vra (k ≤ l): Hrano�neric yowraqan�yowrn ir
npatakaketi �ntrow�yown� katarowm � patahakanoren, an{
kax myowsneric: Gtnel het yal patahowy�neri havanakanow{
�yown�`

a) bolor k hrano�ner� �ntrel en mi nowyn npatakaket�,
b) hrano�nern �ntrel en tarber npatakaketer:

48. 1, 2, 3, 4, 5 �ver� grva� en 5 qarteri vra: Patahakanoren
hajordabar hanowm en ereq qart  hanva� �ver� dasavorowm
en �axic aj: In�pisi?n � stacva� �vi a) zowyg, b) kent linelow
havanakanow�yown�:

49. A�an�in qarteri vra grva� en 1, 2, 3, ..., 9 �ver�: Bolor
qarter� xa�nelowc heto patahakanoren hajordabar hanowm
en nrancic �ors�  dasavorowm mek� myowsi het ic: In�pisi?n �
stacva� �vi a) zowyg, b) 1 2 3 4 linelow havanakanow�yown�:

50. Ark�� parownakowm � 15 detal, oroncic 10-� nerkva� en:
Banvor� patahakan vercnowm � nrancic 3-�: Gtnel bolor verc{
ra� detalneri nerkva� linelow havanakanow�yown�:

51. Sa�or� parownakowm � a spitak  b s gndikner: Sa�oric
miangamic hanowm en erkow gndik: Oro�el ayd erkow gndikneri
spitak linelow havanakanow�yown�:

52. N detalneric ba�kaca� xmbaqanak� gtnvowm � hski�i
mot, or� patahakanoren �ntrowm � n detal  oro�owm dranc
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orak�: E�e �ntra� detalneric o� mek� xotanva� ��, apa ambo�j
xmbaqanak� �ndownvowm �: In�pisi? havanakanow�yamb hski��
k�ndowni k xotanva� detal parownako� xmbaqanak�:

53. 20 owsano�neric ba�kaca� xmbowm ka 6 gerazancik: Gtnel
patahakanoren �ntra� 9 owsano�neric 4 - i gerazancik linelow
havanakanow�yown�:

54. 
axmati mrcman� masnakcowm � 20 hogi, oronq vi�aka{
hanow�yamb ba�anvowm en 10 hogowc ba�kaca� erkow xmbi: Gtnel
het yal patahowy�neri havanakanow�yownner�`

a) erkow amenaow�e� xa�aco�ner� kba�xven tarber xmberi
mej,

b) �ors amenaow�e� xa�aco�ner� kba�xven erkowakan tarber
xmberi mej:

55. Xa�a���eri kapowk� patahakanoren ba�anvowm � erkow
havasar maseri: Oro�el yowraqan�yowr masowm erkowakan mekanoc
linelow havanakanow�yown�:

56. N artadranqneric ba�kaca� xmbaqanak� parownakowm
�M xotanva� artadranq: Ayd xmbaqanakic patahakanoren
vercnowm en n (n ≤ N) artadranq: In�i? � havasar dranc mej
m (m ≤ M) xotanva� artadranqner linelow havanakanow�yow{
n�:

57. 1 - 49 �veric patahakan n�vowm en 6 tarber �ver: In�pi{
si? havanakanow�yamb vi�akaxa�i �amanak hanva� 6 �veri
mej kgtnven n�va� �veric gone 3-�:

58. Xa�arkvowm � vi�akaxa�i n toms, oroncic m-� �aho�
�: In�pisi?n � �ahelow havanakanow�yown� r (r < m) toms �e�q
bero�i hamar:

59. Meqenaneri 12 kanga�ner� dasavorva� en mek �arqov:
Nkatvec, or kanga�neric ow�� zba�ecva� �, isk �ors azat te�er�
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het owm en mek� myowsin (kazmowm en seria): Gtnel aydpisi dasavo{
row�yan havanakanow�yown�:

60. Kanga�in moteco� meqenan zba�ecnowm � �arqi N te�eric
mek� (o� �ayramasayin): Verada�nalis meqenayi ter� nkatowm �,
or N te�eric r - � de� zba�ecva� �: Gtnel erkow har an te�eri
azat linelow havanakanow�yown�:

61. Netva� � 10 za�: Gtnel het yal patahowy�neri havana{
kanow�yownner�` a) o� mi za�i vra �i bacvel <6>, b) <6> bacvel �
�i�t 3 za�i vra:

62. 1, 2, 3, . . . , 29, 30 �veric patahakan n�vowm en 10 tarber
�ver: Gtnel het yal patahowy�neri havanakanow�yownner�`

a) bolor �ntrva� �ver� kent en,
b) �ntrva� �veric ow�i� 5-� ba�anvowm en 3-i,
g) �ntrva� �veric 5-� zowyg en, 5-�` kent, �nd orowm drancic

�i�t mek� ba�anvowm � 10-i:

63. In�pisi? havanakanow�yamb patahakanoren vercra� av{
tomeqenayi qa�ani� hamari`

a) bolor �ver� klinen tarber,
b) �veric miayn erkows� kham�nknen,
g) �ver� kkazmen ham�nkno� �veric ba�kaca� erkow zowyg,
d) �veric ereq� kham�nknen,
e) bolor �ver� kham�nknen:

64. 0, 1, 2 �veric ba�kaca� n erkarow�yown owneco� bolor ha{
jordakanow�yownneri bazmow�yownic patahakanoren �ntrvowm �
mek�: Gtnel het yal patahowy�neri havanakanow�yownner�`

a) hajordakanow�yown� sksvowm � zroyov,
b) hajordakanow�yown� parownakowm � ow�i� m+2 zroner, �nd

orowm drancic erkows� gtnvowm en hajordakanow�yan �ayrerowm,
g) hajordakanow�yown� parownakowm � ow�i� m miavor,
d) hajordakanow�yown� parownakowm � ow�i� m0 hat <0>, m1

hat <1>, m2 hat <2>:
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65. Dahli�owm ka n + k nstaran, mardik patahakanoren
zba�ecnowm en n te�: Gtnel havanakanow�yown�, or kzba�ecvi
oro�aki �i�t m (m ≤ n) te�:

66. Ownenq dasavorva� 52 xa�a���eri kapowk: Gtnel hava{
nakanow�yown�, or

a) a�ajin �ors xa�a���er� klinen mekanoc,
b) a�ajin  verjin xa�a���er� mekanoc en,
g) mekanocneri mij ka �i�t l xa�a�ow��:

67. 52 xa�a���eric kazmva� kapowk� havasar ba�anvowm �
4 xa�aco�neri mij : Gtnel havanakanow�yown�, or

a) yowraqan�yowr xa�aco�i mot klini mekanoc,
b) xa�aco�neric meki mot bolor 13 xa�a���er� klinen nowyn

tesaki,
g) yowraqan�yowr xa�aco�i mot klinen bolor xa�a���eric`

erkowsic min� mekanoc:

68. 15 dasagirq patahakan kargov dasavorva� en daraki
vra, �nd orowm drancic 5-� kazmov en: A�akert� patahakanoren
vercnowm � drancic 3-�: In�pisi? havanakanow�yamb vercra� grqe{
ric gone mek� kazmov �:

69. Netowm en 3 za�: Gtnel <6>-i gone mek angam er alow
havanakanow�yown�:

70. Ark�� parownakowm � 8 karmir, 10 kana�, 12 kapowyt gndik{
ner: Patahakanoren hanowm en nrancic ereq�: Gtnel hanva�
gndikneric gone erkowsi nowyn gowyni linelow havanakanow�yown�:

71. 9 ow� or nstowm � 3 vagonic ba�kaca� gnacq: Yowraqan{
�yowr ow� or patahakan �ntrowm � vagonneric mek�: Gtnel he{
t yal patahowy�neri havanakanow�yownner�`

a) bolor� k�ntren a�ajin vagon�,
b) bolor� k�ntren mi nowyn vagon�,
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g) ow� orneric gone mek� k�ntri a�ajin vagon�,
d) yowraqan�yowr vagon kbar�rana 3 ow� or:

72. Gtnel 12 an�eri �nndyan �reri tarva tarber amisnerowm
linelow havanakanow�yown�:

73. Qa�akowsin horizonakan g�erov ba�anva� � n mianman
�erteri: Drancic yowraqan�yowri vra patahakanoren n�vowm �
mi ket, ori dirq� havasarahnaravor � �erti cankaca� te�owm:
Aynowhet ayd qa�akowsin ba�anvowm � n − 1 ow��a�ig g�erov:
Gtnel yowraqan�yowr ow��a�ig �ertowm mekakan ket gtnvelow ha{
vanakanow�yown�:

74. Sa�oric, or� parownakowm � 2 spitak  4 s gndikner
irar het ic hanowm en bolor gndikner�: Gtnel het yal pata{
howy�neri havanakanow�yownner�`

a) a�ajin hanva� gndik� spitak �,
b) erkrord hanva� gndik� spitak �,
g) verjin hanva� gndik� spitak �:

75. Vi�akaxa�i 7 tomseric erkows� �aho� en: 7 hogi hajor{
dabar vercnowm en mekakan toms: Kaxva� klini? ardyoq �ahelow
havanakanow�yown� her�i hamaric:

76. n �nkerner patahakanoren nstowm en klor se�ani �owrj�:
Gtnel het yal patahowy�neri havanakanow�yownner�`

a) oro�aki erkows�` A-n  B-n, nsta� en ko�q-ko�qi,
b) A-n nsta� � B-ic �ax,
g) oro�aki ereq�` A-n, B-n  C-n nsta� en ko�q-ko�qi,
d) A-n nsta� � B-ic aj, isk C-n` B-ic �ax:

77. Gtnel naxord xndri patahowy�neri havanakanow�yown{
ner�, e�e �nkerner� nsta� en �arqov mek nstaranin:

78. Darakowm patahakan her�akanow�yamb dasavorva� � 40
girq, oronc �vowm na S. Zoryani ereq hatorner�: Gtnel het yal
patahowy�neri havanakanow�yownner�`
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a) S. Zoryani hatorner� dasavorva� en irar mot,
b) S. Zoryani hatorner� dasavorva� en irar mot hamarneri

a�man kargov,
g) S. Zoryani hatorner� dasavorva� en hamarneri a�man

kargov (partadir �� irar mot),
d) hatorneri zba�ecra� te�er� kazmowm en �vabanakan pro{

gresia, ori tarberow�yown� havasar � 7-i:

79. En�adrenq dowq mo�acel eq �ez harkavor he�axosi hama{
ri mek �van�an�  havaqowm eq ayn patahakanoren: In�pisi?
havanakanow�yamb dowq stipva� klineq anel o� aveli qan erkow
kan�:

80. 20 erexa (10 t�a  10 a�jik) patahakanoren xmbavor{
vowm en zowygerov: Gtnel 10 zowygeric yowraqan�yowri tarber se�i
erexaneric ba�kaca� linelow havanakanow�yown�:

81. 5 t�amard  10 kin hamaxmbvowm en ereqakan: In�pisi?
havanakanow�yamb stacva� 5 xmberic yowraqan�yowrowm klini mek
t�amard:

82. Dicowq netowm en erkow za�: Gtnel havanakanow�yown�,
or za�eri vra bacva� miavorneri gowmar� havasar � i-i, i =
2, 3, . . . , 11, 12:

83. Anta�owm aprowm � 20 hyowsisayin e�jerow, oroncic hingin
orsacel, pitakavorel, apa azat en ar�akel: Oro� �amanak
anc ayd 20 e�jerowneric 4-in orsowm en: In�pisi? havanakanow{
�yamb drancic 2-� pitakavorva� en e�el:

84. A�ka � n banali, oroncic mekn � hamapatasxanowm ko�{
peqin: In�pisi havanakanow�yamb kareli � bacel dow�� k-rd �or{
�owm, e�e

a) patahakanoren vercva� banalin �i masnakcowm hajord
�or�erin,
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b) arden �or�va� banalin karo� � noric masnakcel hajord
�or�erin:

B

85. k masnikner� patahakanoren ba�xvowm en n bjijneri mej
(k ≤ n): Gtnel het yal patahowy�neri havanakanow�yownner�`

a) oro�aki k bjijnerowm khaytnabervi mekakan masnik,
b) k bjijnerowm khaytnabervi mekakan masnik:
Xndir� low�el het yal paymanneri depqowm`
1) masnikner� tarbervowm en, mek bjjowm �nka� masnikneri

�iv� �i sahmana�akvowm,
2) masnikner� �en tarbervowm, mek bjji mej �nka� masnikneri

�iv� �i sahmana�akvowm,
3) masnikner� tarbervowm en, yowraqan�yowr bjji mej karo� �

�nknel mekic o� aveli masnik,
4) masnikner� �en tarbervowm, yowraqan�yowr bjji mej karo� �

�nknel mekic o� aveli masnik:

86. n owsano�, oronc �vowm en A-n  B-n, patahakanoren �arq
en kangnowm: In�pisi? havanakanow�yamb A-i  B-i mij klini
�i�t r owsano�: Cowyc tal, or e�e n owsano�ner �rjan kazmen,
apa ayd havanakanow�yown� klini r-ic ankax  havasar 2

n−1 :

87. In�pisi? havanakanow�yamb r gndakner kareli � te�avo{
rel n ark�eri mej aynpes, or �i�t m ark� mna datark, e�e
gndakner� �en tarbervowm  bolor te�avorowmner� havasara{
hnaravor en:

88. In�pisi? havanakanow�yamb 2n gndakner kareli � te�avo{
rel n ark�eri mej aynpes, or o� mi ark� datark �lini, e�e gndak{
ner� �en tarbervowm  bolor te�avorowmner� havasarahnaravor
en:

89. Xa�a���eri kapowkic (52 hat) patahakanoren verc{
nowm en 6 xa�a�ow��: Gtnel vercra� xa�a���eri mej bolor te{
saki xa�a���eric linelow havanakanow�yown�:



21

90. 1, 2, ..., 20 �ver� parownako� 20 qarteric patahakanoren
vercnowm en mek qart: Oro�el ayd qarti vra grva� �vi 3-i kam
4-i vra ba�anvelow havanakanow�yown�:

91. 10 �e�agrer dasavorva� en 30 ���apanakneri mej: Yowra{
qan�yowr �e�agri hamar naxatesva� � 3 ���apanak: In�pisi?
havanakanow�yamb patahakanoren vercra� 6 ���apanakneri
mej �i gtnvi ambo�jakan �e�agir:

92. Tomsark�i mot her� en kangna� n + m mard, oroncic
n-� ownen 50-akan dram, isk myowsner�` 100-akan dram: Tomsi
gin� 50 dram �: Va�a�qic a�aj tomsark�owm dram �kar: In�pisi?
havanakanow�yamb gno�neric o� mek� stipva� �i lini spasel
mnacord manr dramin:

93. Ark�ic, or� parownakowm �m spitak  n s gndikner (m ≥
n) patahakanoren hanowm en irar het ic bolor gndikner�: In�?
havanakanow�yamb kga aynpisi pah, erb hanva� s gndikneri
qanak� khavasarvi hanva� spitak gndikneri qanakin:

94. n �aytikneric yowraqan�yowr� ba�anvowm � erkow masi` er{
kar  kar�: Stacva� 2n ktorner� miavorowm en n zowygeri, oron{
cic yowraqan�yowr� kazmowm � nor <�aytik>: Gtnel het yal pa{
tahowy�neri havanakanow�yownner�`

a) bolor ktorner� kmianan skzbnakan kargov,
b) bolor erkar ktorner� kmianan kar� ktorneri het:

95. Ditarkenq ax2+bx+c = 0 qa�akowsi havasarowm�, orte�
a, b, c -n oro�vowm en, hamapatasxanabar, orpes za�i ereq
hajordakan netowmneri ardyownqner: Gtnel`

a) havasarman armatneri irakan linelow,
b) havasarman armatneri �acional linelow havanakanow{

�yownner�:

96. n+1 mardkancic mek�, orin kanvanenq <naxa�no�>, erkow
namak � growm patahakanoren �ntra� hasceatererin, oronq
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kazmowm en <a�ajin serownd�>, nranq irenc her�in anowm en nowy{
n�` a�ajacnelov <erkrord serownd�>: Ev <r-d serownd> kazmo�
mardkancic yowraqan�yowr� ow�arkowm � erkow namak pataha{
kanoren �ntra� hasceatererin: Gtnel <naxa�no�i> 1, 2, ..., r
hamarnerov <serowndneric> o� mekin �patkanelow havanakanow{
�yown�:

97. n + 1 bnaki� owneco� qa�aqowm in�-or mek� norow�yown �
imanowm: Na ayn ha�ordowm � a�ajin handipa�in, da �l mek owri�in
 aydpes �arownak: Yowraqan�yowr qaylowm a�ajin angam norow�yown
imaco�� havasar havanakanow�yamb karo� � ha�ordel ayd mard{
kancic yowraqan�yowrin: In�pisi? havanakanow�yamb �amanaki
r miavorneri �n�acqowm`

a) norow�yown� krkin �i hasni ayn mardown, orn a�ajinn �
imacel da,

b) mardkancic o� mek� �i krkni norow�yown�:

98. 1, 2, ..., N bazmow�yownic patahakan vercnowm en a �iv�:
Gtnel lim

N→∞
pN , orte� pN -� (a2−1) �vi 10-i ba�anvelow hava{

nakanow�yownn �:

99. In�i? � havasar 1, 2, ..., N bazmow�yownic patahakan
vercra� bnakan �vi fiqsa� bnakan k �vi ba�anvelow pN hava{
nakanow�yown�: Gtnel lim

N→∞
pN :

100. 1, 2, ..., N �veri bazmow�yownic patahakanoren vercnowm
en (veradar�ov) x  y �ver�: I?n�n � me�.

p2 = P (x2 − y2 ba�anvowm � 2− i),

�e?
p3 = P (x2 − y2 ba�anvowm � 3− i) :

101. 1, 2, ..., n bazmow�yan bolor ir mej katarvo� artapat{
kerowmneric patahakanoren vercnowm en mek�: Gtnel het yal
patahowy�neri havanakanow�yownner�`
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a) �ntra� artapatkerowm� n tarreric yowraqan�yowr� ta{
nowm � 1-i,

b) i tarrn owni ow�i� k naxapatker,
g) i tarrn artapatkervowm � j tarri vra,
d) i1, i2, ...ik tarrer� (1 ≤ i1 < i2 < ... < ik ≤ n) hamapatas{

xanabar artapatkervowm en j1, j2, ..., jk -i vra:

102. 1, 2, ..., n bazmow�yan �oxmiar�eq artapatkerowm� ir
vra anvanowm en n asti�ani te�a�oxow�yown: Bolor n asti�ani
te�a�oxow�yownneric patahakanoren vercnowm en mek�: Gtnel
het yal patahowy�neri havanakanow�yownner�`

a) �ntrva� � nowynakan te�a�oxow�yown E =

(
1 2 · · · n
1 2 · · · n

)
,

b) �ntra� te�a�oxow�yown�` i1, i2, ...ik (i1 < i2 < ... < ik)
tarrer� te�a�oxowm � hamapatasxanabar j1, j2, ..., jk tar{
rerin,

g) i tarr� te�a�oxowm � i-in, aysinqn` i→ i:

103. n masnikner� ba�xvowm en N bjijneri mej: N�anakenq
µr = µ(n,N) ayn bjijneri qanak�, oroncic yowraqan�yowr� ba�{
xelowc heto kparownaki ow�i� r masnik: Gtnel het yal pata{
howy�neri havanakanow�yownner�`

1) µ0(n,N) > 0, erb n = N

2) µ0(n,N) = 0, erb n = N + 1

3) µ(n,N) = 1, erb n = N + 1 :

104. Ba�anowm en 52 xa�aqarteric ba�kaca� kapowk�: In�{
pisi?n � havanakanow�yown�, or tasn�orserord qart� klini <me{
kanoc>: In�pisi? havanakanow�yamb a�ajin <mekanoc�> dowrs
kga tasn�orserord qarti vra:
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Erkra�a�akan havanakanow�yownner

Dicowq Ω -n n-�a�ani �vklidesyan Rn tara�ow�yan verjavor
Lebegi �a� owneco� en�abazmow�yown �: F-� Ω-i �st Lebegi �a�eli
en�abazmow�yownneri σ-hanraha�ivn �: Ln(·)-� Lebegi �a�n �Rn−
owm: Cankaca� A ∈ F hamar erkra�a�akan havanakanow�yown�
sahmanvowm � het yal bana� ov`

P (A) =
Ln(A)

Ln(Ω)
:

A

105. Ow�i� g�i yowraqan�yowr 15 metri vra te�avorva� en ha{
katankayin akanner, 3 metr laynow�yown owneco� tankn �n�anowm
� ayd g�in ow��ahayac: In�pisi?n � tanki pay�elow havanaka{
now�yown�:

106. Har�ow�yown� ba�anva� � iraric 2a he�avorow�yan vra
gtnvo� zowgahe� ow�i�nerov: Har�ow�yan vra patahakanoren
netvowm � r (r < a) �a�av�ov meta�adram�: In�pisi?n � nra o�
mi ow��i het �hatvelow havanakanow�yown�:

107. 
axmati anverj taxtaki vra, ori qa�akowsineri ko�{
meri erkarow�yown� a �, patahakanoren netvowm � 2r (2r < a)
tramag�ov meta�adram�: Gtnel het yal patahowy�neri hava{
nakanow�yownner�`

a) dram� ambo�jovin �nka� klini mek qa�akowsow mej,
b) dram� khati qa�akowsow mek ko�mic o� aveli:

108. Ket� patahakanoren n�vowm � R �a�av�ov �rjani ners�:
Gtnel ayd keti �rjanin nerg�va� a) qa�akowsow, b) kanonavor
e�ankyan nersowm gtnvelow havanakanow�yown�:

109. l erkarow�yown owneco� OA hatva�i vra patahakanoren
n�vowm en erkow B  C keter, �nd orowm, haytni �, or OB < OC:
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Gtnel BC hatva�� OB hatva�ic kar� linelow havanakanow{
�yown�:

110. In�pisi? havanakanow�yamb x2 + ax + b = 0 qa�akowsi
havasarman armatner�. a) irakan en, b) drakan en, e�e a  b
gor�akicneri ar�eqner� havasarahnaravor en 0 ≤ a ≤ 1, 0 ≤
b ≤ 1 qa�akowsow nersowm:

111. Gtnel x2+2ax+b = 0 havasarman armatneri a) irakan,
b) drakan linelow havanakanow�yown�, e�e a  b gor�akicneri
ar�eqner� havasarahnaravor en |a| ≤ 1, |b| ≤ 1 qa�akowsow
nersowm:

112. l erkarow�yown owneco� hatva�i vra patahakanoren
n�owm en erkow ket: Gtnel nranc mij e�a� he�avorow�yan kl-ic
(0 < k < 1) �oqr linelow havanakanow�yown�:

113. Erkow nav petq � ka�anven nowyn navamatowycin: Na{
veri �amanelow paher� ankax en  havasarahnaravor �rva
�n�acqowm: In�pisi? havanakanow�yamb naveric mek� stipva�
klini spasel navamatowyci azatman�, e�e a�ajin navi kang
a�nelow �amanak� mek �am �, isk erkrordin�` erkow �am:

114. (0,0), (0,1), (1,0), (1,1) gaga�ner owneco� qa�akowsow ners�
n�va� � M(ξ, η) ket�:

1. Apacowcel, or 0 ≤ x, y ≤ 1 -i hamar

P (ξ < x, η < y) = P (ξ < x) · P (η < y) = x · y :

2. 0 < z < 1-i hamar gtnel
a) P (|ξ − η| < z), d) P (max(ξ, η) < z),
b) P (ξ · η < z), e) P (12(ξ + η) < z):
g) P (min(ξ, η) < z),

115. Patahakanoren vercva� en erkow drakan x  y �ver,
oroncic yowraqan�yowr� me� �� 2-ic: Gtnel ayd �veri xy artadrya{
li 1-ic me� �linelow  x

y qanordi 2-in �gerazancelow havanaka{
now�yown�:
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116. Patahakanoren vercnowm en erkow drakan x  y �ver,
oroncic yowraqan�yowr� me� �� mekic: Gtnel ayd �veri gowmari
mekin �gerazancelow, isk xy artadryali 0,09-ic �oqr �linelow ha{
vanakanow�yown�:

B

117. Ow� or� karo� � �gtvel T1  T2 �ndmijowmnerov hajordo�
erkow er�ow�ineri tramvayneric: Ow� ori kanga�in motenalow
pah� oro�owm en T1  T2 mijakayqerowm erkow u  v keter�, oronq
hamapatasxanabar cowyc en talis ayn �amanak�, ori �n�ac{
qowm ow� or� petq � spasi min� tvyal er�ow�ow hajord tramvayi
gal�: En�adrelov, or u  v ar�eqner� havasarahnaravor en T1  
T2 mijakayqerowm, gtnel kanga�in moteco� ow� ori o� aveli qan
0 < t ≤ min(T1, T2) �amanak spaselow havanakanow�yown�:

118. Byowfoni xndir�: Har�ow�yown� ba�anva� � iraric 2a he{
�avorow�yan vra gtnvo� zowgahe� ow�i�nerov: Har�ow�yan vra
patahakanoren gcowm en 2l (l < a) erkarow�yown owneco� ase��:
Gtnel dra or � ow��i het hatvelow havanakanow�yown�:

119. Bertrani taramitow�yown�: 
rjani mej <patahaka{
noren> vercnowm en mi lar: In�pisi? havanakanow�yamb dra erka{
row�yown� kgerazanci �rjanin nerg�va� kanonavor e�ankyan ko�{
mi erkarow�yan�: Ardyownq� kaxva� �, �e in�pes ktramabanen
<patahakanoren> ba��:

120. l erkarow�yown owneco� hatva�i vra patahakanoren
n�owm en erkow ket: In�i? � havasar` a) staca� ereq hatva�neric
e�ankyown ka�owcelow havanakanow�yown�, b) �oqragowyn masi er{
karow�yown� l

3-in �gerazancelow havanakanow�yown�:

121.R �a�avi� owneco� �rjanag�i vra patahakanoren n�vowm
en A,B  C keter�: Gtnel ABC e�ankyan a) sowrankyown, b) ha{
vasarasrown linelow havanakanow�yown�:
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122. Gtnel yowraqan�yowr� a-in �gerazanco� erkarow�yown owne{
co� ereq patahakanoren vercra� hatva�neric e�ankyown ka{
�owcelow havanakanow�yown�:

123. Hastatown aragow�yamb pttvo� skava�aki a�j g�t{
n�vowm � 2h erkarow�yown owneco� hatva��, or� dasavorva� �
skava�aki het mi nowyn har�ow�yan vra aynpes, or mijnaket�
skava�aki kentroni het miacno� ow�i�� ow��ahayac � hatva�in:
	amanaki patahakan pahin �rjanag�ic �o�a�o�i ow��ow�yamb
���owm � mi masnik: Gtnel masniki hatva�i vra �nknelow hava{
nakanow�yown�, e�e hatva�i he�avorow�yown� skava�aki kent{
ronic havasar � l-i:

124. r �a�avi� owneco� gnda� masnik� patahakanoren ow�{
�a�ig kerpov �nknowm � qa�akowsi bjijner owneco� �eq meta�alar
ma�i vra: Horizoni het ma�i kazmva� ankyown� havasar � φ-i,
meta�alari tramagi�� havasar � d-i, meta�alareri a�anc{
qayin g�eri mij he�avorow�yown�` l-i: Gtnel masniki ma�i mijov
azat ancnelow havanakanow�yown�:

125. Gtnel navi pay�ecman havanakanow�yown� akana�a{
koc� martancelow depqowm, e�e akanner� dasavorva� en �arqov
iraric L he�avorow�yan vra, isk navi ow��ow�yown� akanneri g�i
het kazmowm � α ankyown: Navi ow��ow�yan hatowm� akanneri g�i
het havasarahnaravor � cankaca� ketowm: Navi laynow�yown�
havasar � b -i, isk akani tramagi��` d -i:

126. Sowzanav� v aragow�yamb �ar�vowm � L laynow�yown owneco�
ne�owci erkarow�yamb: Pahakanav� katarowm � m�takan oronowm,
�ar�velov ne�owci laynqov v aragow�yamb: Navi vra te�adrva�
haytnaberman gor�iqi gor�o�ow�yan he�avorow�yown� havasar �
r -i (r ≤ L) : In�pisi? havanakanow�yamb pahakanav� kbaca{
hayti sowzanav�, e�e sowzanavi  navi ow��ow�yownneri hatowm�
havasarahnaravor � ne�owci cankaca� ketowm:
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127. In�pisi? hastow�yown petq � ownena meta�adram�, orpes{
zi ko�i vra �nknelow havanakanow�yown� havasar lini 1

3 :

128. Avtobowsi kanga�in yowraqan�yowr �ors ropen mek motenowm
�A g�i avtobows�  yowraqan�yowr vec ropen mek`B g�i avtobows�:
A g�i avtobowsi  B g�i amenamot avtobowsi kanga�in mo{
tenalow paheri mij �amanakahatva�� havasarahnaravor �
0-ic min� 4 rope: Gtnel het yal patahowy�neri havanakanow�{
yownner�` a) a�ajin moteco� avtobows� A g�i �, b) erkow ropei
�n�acqowm kmotena or � g�i avtobows:

129. Gtnel ax2+bx+c = 0 qa�akowsi havasarman armatneri
irakan linelow havanakanow�yown�, e�e a, b, c gor�akicneri ar{
�eqner� havasarahnaravor en 0 < a ≤ 1, 0 < b ≤ 1, 0 < c ≤ 1
xoranardowm:

Paymanakan havanakanow�yown

Patahowy�neri  �or�eri ankaxow�yown�

Dicowq (Ω,F , P )-n havanakanayin tara�ow�yown �, B ∈ F
 P (B) > 0: A patahowy�i paymanakan havanakanow�yown B
patahowy�i irakanacman paymanowm oro�vowm � het yal bana{
� ov`

P (A/B) =
P (A ∩B)

P (B)
:

Ayd havasarow�yown� kareli � grel het yal tesqov`

P (A ∩B) = P (B) · P (A/B) :

Verjin bana� i �ndhanracowmn �
P (A1 ∩A2 ∩ . . . ∩An) =
= P (A1)·P (A2/A1)·P (A3/A1∩A2) · · ·P (An/A1∩A2∩. . .∩An−1)

bana� �:
A  B patahowy�ner� ankax en, e�e

P (A ∩B) = P (A) · P (B) :



29

A1, A2, . . . , An patahowy�ner� ankax en �st hamaxmbow�yan, e�e
P (Ai1 ∩ Ai2 ∩ . . . ∩ Aik) = P (Ai1)P (Ai2) · · ·P (Aik) cankaca� k =
2, 3, ..., n  1 ≤ i1 < i2 < . . . < ik ≤ n :

Cankaca� A  B patahowy�neri hamar te�i owni het yal
bana� �`

P (A ∪B) = P (A) + P (B)− P (A ∩B) :

�ndhanowr depqowm` cankaca� A1, A2, . . . , An patahowy�neri ha{
mar (n ≥ 2)

P

(
n∪

i=1
Ai

)
=

n∑
i=1

P (Ai)−
∑
i>j

P (Ai∩Aj)+
∑

i>j>k

P (Ai∩Aj ∩Ak)−

. . .+ (−1)n+1P

(
n∩

i=1
Ai

)
,

or� ko�vowm � kcman  artaqsman bana� : En�adrenq, or yowra{
qan�yowr elq stacvowm � a�an�in �or�i �n�acqowm: E�e a�an�in
�or�in verabero� cankaca� patahowy� ankax � myows �or�erin
verabero� cankaca� patahowy�ic, apa kasenq, or ownenq ankax
�or�eri hajordakanow�yown:

Ditarkenq erkow kamayakan G1  G2 �or�er  n�anakenq
(Ω1,F1, P1)  (Ω2,F2, P2) dranc hamapatasxano� havanaka{
nayin tara�ow�yownner�: Ditarkenq na (Ω,F , P ) havanaka{
nayin tara�ow�yan <bard> �or�, orte� Ω = Ω1×Ω2-n Ω1 -i  Ω2−
i dekartyan artadryaln �, isk F-� minimal σ-hanraha�ivn �`
a�ajaca� F1×F2 = {B1×B2 : B1 ∈ F1, B2 ∈ F2} ow��ankyownneri
kisahanraha�vic:

Asowm en, or G1  G2 �or�er� ankax en, e�e cankaca� B1 ∈
F1, B2 ∈ F2 hamar te�i owni

P (B1 ×B2) = P1(B1) · P2(B2) = P (B1 × Ω2) · P (B2 × Ω1) :

G1, G2, . . . , Gn �or�eri ankaxow�yown� sahmanvowm � nman � ov
het yal havasarow�yan mijocov`

P (B1 ×B2 × . . .×Bn) = P1(B1) · P2(B2) · . . . · Pn(Bn),
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orte� Bk ∈ Fk, (Ωk,Fk, Pk)-n Gk, k = 1, 2, . . . , n �or�in hama{
patasxano� havanakanayin tara�ow�yownn �:

A

130. Netowm en erkow za�: Gtnel erkowsi vra �l <5> bacvelow
paymanakan havanakanow�yown�, e�e haytni �, or bacva� mia{
vorneri gowmar� ba�anvowm � 5-i:

131. Netowm en erkow za�: Gtnel a�nvazn mek angam <6> bac{
velow havanakanow�yown�, e�e haytni �, or bacva� miavorneri
gowmar� havasar � 8-i:

132. Netowm en ereq za�: In�pisi?n � drancic a�nvazn meki
vra <6> bacvelow havanakanow�yown�, e�e za�eri vra bacvel en
tarber nister:

133. Apacowcel, or P (B/A) > P (B), e�e P (A/B) > P (A),
P (A) ̸= 0:

134. Apacowcel, or P (B/A) ≥ 1− P (B̄)
P (A) , orte� P (A) ̸= 0:

135. Apacowcel, or e�e A  B patahowy�ner� anhamate�eli
en  P (A ∪B) ̸= 0, apa

P (A/A ∪B) =
P (A)

P (A) + P (B)
:

136. Dicowq A  B patahowy�ner� ankax en  A ⊂ B: Apa{
cowcel, or P (A) = 0 kam P (B) = 1:

137. Apacowcel, or e�e A patahowy�n ankax � irenic, apa
P (A) = 0 kam P (A) = 1:

138. Dicowq P (B/Ā) = P (B/A), P (A) ̸= 0, P (A) ̸= 0: Apacowcel,
or A-n  B-n ankax en:
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139. A  B patahowy�ner� anhamate�eli en, P (A) ̸= 0  
P (B) ̸= 0: Kaxya?l en ardyoq ayd patahowy�ner�:

140. A  B patahowy�ner� ankax en: Kaxya?l en ardyoq he{
t yal patahowy�ner�` a) A  B̄, b) Ā  B̄ :

141. Apacowcel, or e�e A patahowy�� ankax � B1  B2 an{
hamate�eli patahowy�neric, apa A-n  B1 ∪B2 ankax en:

142. Netowm en erkow za�: Ditarkenq het yal patahowy�ner�`
A1 = ^a�ajin za�i vra kbacven zowyg �vov miavorner_,
A2 = ^erkrord za�i vra kbacven kent �vov miavorner_,
A3 = ^bacva� miavorneri gowmar� kent �_:

Apacowcel, or A1, A2, A3-� zowyg a� zowyg ankax en, bayc �st
hamaxmbow�yan ankax �en:

143. Netowm en erkow za�:Xi-n i -rd za�i vra er aco� miavor{
neri �ivn � (i = 1, 2): Ditarkenq het yal patahowy�ner�`

A1 = ^X1-� ba�anvowm � 2-i, X2-� ba�anvowm � 3-i_,
A2 = ^X1-� ba�anvowm � 3-i, X2-� ba�anvowm � 2-i_,
A3 = ^X1-� ba�anvowm � X2-i_:
A4 = ^X2-� ba�anvowm � X1-i_,
A5 = ^X1 +X2-� ba�anvowm � 2-i_,
A6 = ^X1 +X2-� ba�anvowm � 3-i_:

Gtnel ankax patahowy�neri bolor zowyger�  e�yakner�:

144. A�ajin sa�or� parownakowm � 5 spitak, 11 s  8 karmir
gndikner, isk erkrord�` 10 spitak, 8 s  6 karmir: Yowraqan{
�yowr sa�oric hanowm en mekakan gndik: Gtnel hanva� gndikneri
mi nowyn gowyni linelow havanakanow�yown�:

145. Sa�or� parownakowm � 2 spitak, 3 s  5 karmir gndikner:
Patahakanoren hanowm en 3 gndik: Gtnel drancic gone erkowsi
tarber gowyni linelow havanakanow�yown�:
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146. Erkow hra�ig, oronc hamar �iraxin dip�elow havanaka{
now�yownner� hamapatasxanabar havasar en 0,7  0,8, talis
en mekakan krakoc: Gtnel �iraxin a)a�nvazn mek angam dip{
�elow, b) miayn mek angam dip�elow havanakanow�yown�:

147. In�-or mek� mo�acel � he�axosi hamari verjin �van�an�
 havaqowm � ayn patahakanoren: a) In�pisi? havanakanow�{
yamb na stipva� klini zangel o� avel qan ereq angam, b) in�pe?s
k�oxvi havanakanow�yown�, e�e haytni liner, or verjin �van�an�
kent �:

148. 
ragri 25 harceric owsano�� giti miayn 20-�: In�pisi?
havanakanow�yamb na kpatasxani iren a�ajarka� ereq har{
cerin:

149. Vi�akaxa�i mek tomsov �ahelow havanakanow�yown� ha{
vasar � 0,8: In�pisi?n � 2 toms owneco�i �ahelow havanakanow{
�yown�:

150. Vi�akaxa�i n tomseric l-� �aho� �: Omn �e�q � berowm k
toms: In�pisi?n � nrancic gone meki �aho� linelow havanakanow{
�yown�:

151. Apacowcel, orA  B anhamate�eli patahowy�neri hamar
havanakanow�yown�, or ankax �or�erowm A patahowy�� kiraka{
nana B-ic a�aj, havasar �

P (A)

P (A) + P (B)
:

152. Dicowq A1 ∩A2 ⊂ A: Apacowcel, or

P (A) ≥ P (A1) + P (A2)− 1 :

153. 
rjanin nerg�va� � qa�akowsi: In�pisi? havanakanow{
�yamb �rjani mej patahakanoren netva� hing keteric mek�
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kgtnvi qa�akowsow nersowm, isk myowsner�` mekakan yowraqan�yowr
segmentowm:

154. �lektrakan ���ayi xzowm� karo� � te�i ownenal ki, i =
1, 2, 3tarreric meki �arqic dowrs galow pat�a�ov: Tarrer� �ar{
qic dowrs en galis iraric ankax: N�anakenq pi-ov, i = 1, 2, 3,
i-rd tarri �arqic dowrs galow havanakanow�yown�` p1 = 0, 3, p2 =
p3 = 0, 2: Gtnel ���ayi xzman havanakanow�yown�, e�e tarrer�
miacva� en a) hajordabar, b) zowgahe�, g) k1-� hajordabar,
isk k2  k3 zowgahe�, d) a�ajin erkow tarrer� zowgahe� errordi
het:

155. Erkow xa�aco� hajordabar netowm en meta�adram�: 
a{
howm � ayn xa�aco��, owm mot aveli �owt kbacvi gerb�: Gtnel
�ahelow havanakanow�yown� yowraqan�yowr xa�aco�i hamar:

156. Ereq xa�aco� hajordabar netowm en meta�adram�: 
a{
howm � ayn xa�aco��, owm mot aveli �owt kbacvi gerb�: Gtnel
�ahelow havanakanow�yown� yowraqan�yowr xa�aco�i hamar:

157. Sa�or� parownakowm � a spitak  b s gndikner: Xa�i
erkow masnakicner hajordabar hanowm en sa�oric mekakan g�n{
dik, yowraqan�yowr angam veradar�nelov ayn et: 
ahowm � ayn
xa�aco��, or� aveli �owt � hanowm spitak gndik�: Gtnel �ahelow
havanakanow�yown� yowraqan�yowr xa�aco�i hamar:

158. Erkow hra�ig hajordabar krakowm en �iraxin min� a�a{
jin dipowk krakoc�: �iraxin dip�elow havanakanow�yown� a�a{
jin hra�igi hamar havasar � 0,2-i, isk erkrordi hamar` 0,3-i:
In�pisi? havanakanow�yamb a�ajin hra�ig� kkatari aveli �at
krakoc, qan erkrord�:

159. Qnnow�yown� hajo� han�nelow havanakanow�yown� ereq owsa{
no�neric yowraqan�yowri hamar hamapatasxanabar havasar
� 1/5, 1/4  1/3: Ha�vel havanakanow�yown�, or qnnow�yown� hajo�
khan�nen ayd 3 owsano�neric gone erkows�:
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160. Sa�or� parownakowm � 12 gndik, oroncic 4-� spitak
en: Ereq xa�aco�ner hajordabar a�anc veradar�i hanowm en
mekakan gndik: Ha��owm � ayn xa�aco��, ov aveli �owt khani
spitak gndik�: Gtnel �ahelow havanakanow�yown� yowraqan�yowr
xa�aco�i hamar:

161. �agavor� 2 erexaneric ba�kaca� �ntaniqic �: In�pi{
si? havanakanow�yamb myows erexan nra qowyrn �:

162. Oro�aki hamaynqi �ntaniqneri 36 tokos� �own � pahowm,
�own owneco� �ntaniqneri 22 tokos� pahowm � na katow: Baci
ayd, ayd hamaynqi �ntaniqneri 30 tokos� pahowm � katow: In�i?
� havasar.

a) havanakanow�yown�, or patahakanoren �ntrva� �nta{
niq� owni  ' �own,  ' katow,

b) paymanakan havanakanow�yown�, or patahakanoren �n{
trva� �ntaniq� pahowm � �own, e�e ayn pahowm � katow:

163. Oro�aki qoleji owsano�neri 52 tokos� igakan se�i ner{
kayacowci�ner en: Ays qoleji owsano�neri hing tokos� masnagi{
tanowm � hamakarg�ayin gitow�yan mej: Owsano�neri erkow tokos�,
oronq sovorowm en hamakarg�ayin gitow�yown, a�jikner en: Gtnel
paymanakan havanakanow�yown�, or patahakanoren �ntrva�
owsano��

a) igakan se�i �, ha�vi a�nelov, or na masnagitanowm �
hamakarg�ayin gitow�yan mej,

b) masnagitanowm � hamakarg�ayin gitow�yan mej, ha�vi a�{
nelov, or na igakan se�i �:

B

164. 00, 01, . . . , 98, 99 �verov hamarakalva� 100 qarteric pa{
tahakanoren �ntrowm en mek�: Dicowq ξ  η hamapatasxanabar
�ntra� qarti �van�anneri gowmarn �  artadryal�: Gtnel P (ξ =
i/η = 0):
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165. Grase�anowm namaki gtnvelow havanakanow�yown� hava{
sar � p-i, �nd orowm havasar havanakanow�yamb ayn karo� �
linel se�ani ow� darakneric cankaca�owm: Stowgva� yo� darak{
nerowm namak� �i haytnabervel: In�pisi? havanakanow�yamb ayn
kgtnvi 8-rd darakowm:

166. Apacowcel, or e�e A,B,C patahowy�nern ankax en �st
hamaxmbow�yan, apa a) A  B ∪ C , b) A  B r C ankax en:

167. Berel �rinak, or� cowyc � talis, or P (A1 ∩ A2 ∩ A3) =
P (A1) ·P (A2) ·P (A3)  P (A3) > 0 paymanic �i bxowm P (A1∩A2) =
P (A1) · P (A2) :

168. Netvowm � erkow za�: N�anakenq
Al = ^a�ajin za�i vra er aco� miavorneri �iv� ba�anvowm �
l-i_,
Bl = ^erkrord za�i vra er aco� miavorneri �iv� ba�anvowm �
l-i_,
Cl = ^erkow za�eri vra er aco� miavorneri gowmar� ba�anvowm
� l -i_:

Anka?x en ardyoq het yal patahowy�neri zowyger� a) Al, Bk

cankaca� l- i  k-i depqowm, b)A2, C2, g)A4, C4 :

169. (0,0), (0,1), (1,0), (1,1) gaga�ner owneco� qa�akowsow mej
patahakanoren n�vowm �M ket�: Dicowq (ξ1, ξ2)-� ayd keti koordinatnern
en: r -i o?r ar�eqneri depqowm Ar = (|ξ1−ξ2| ≥ r)  Br = (ξ1+ξ2 ≤
3r) patahowy�ner� klinen ankax:

170. �st naxord xndri paymanneri, dicowq A1 = (ξ1 ≤ 1
2),

A2 = (ξ2 ≤ 1
2), A3 = ((ξ1− 1

2)(ξ1−
1
2) < 0): Cowyc tal or A1, A2, A3

patahowy�ner� zowyg a� zowyg ankax en, bayc �st hamaxmbow�yan
ankax �en:

171. �ndhanracnelov xndir 170-� cowyc tal, or cankaca� am{
bo�j n ≥ 4 hamar goyow�yown owni patahowy�neri {A1, A2, . . . , An}
hamaxmbow�yown, orn owni het yal hatkow�yownner�`
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a) A1, A2, . . . , An patahowy�ner� xmbovin ankax �en,
b) A1, A2, . . . , An hamaxmbow�yownic cankaca� patahowy� he{

�acnelowc heto mnaca� patahowy�ner� �st hamaxmbow�yan k�{
linen ankax:

172. A�ajin sa�or� parownakowm � 2 spitak  3 s gndikner,
erkrord�` 2 spitak  2 s , errord�` 3 spitak  1 s gndikner:
A�ajin sa�oric erkrord� te�a�oxvowm � patahakanoren ver{
c�ra� mek gndik, erkrordic vercra� gndik�` errord, apa error{
dic` a�ajin sa�or: a) Oro�el a�ajin sa�ori amenahavanakan
parownakow�yown�, b) in�pisi? havanakanow�yamb bolor sa�or{
neri parownakow�yown� kmna an�o�ox:

173. Masnagitakan grakanow�yown oronelis, owsano�� oro�ec
aycelel ereq gradaran: Yowraqan�yowr gradarani hamar hava{
sarahnaravor �, or ayd grakanow�yown� gtnvowm � aynte�, kam
�i gtnvowm, isk e�e gtnvowm �, apa havasarahnaravor �, or
zba�ecra� � ayn ayl �n�erco�i ko�mic, �e o�: O?rn � aveli havana{
kan` kgtni owsano�� ayd grakanow�yown�, �e o�, e�e gradaranner�
hamalrvowm en mek� myowsic ankax:

174. Apacowcel, or e�e A1 ∩A2 ∩ . . . ∩An ⊂ A, apa

P (A) ≥ P (A1) + P (A2) + . . .+ P (An)− (n− 1) :

175. Apacowcel, or cankaca� erkow A  B patahowy�neri
hamar te�i owni het yal a�n�ow�yown�`

|P (A ∩B)− P (A) · P (B)| ≤ 1

4
:

176. Apacowcel, or cankaca� A  B patahowy�neri hamar
te�i owni het yal anhavasarow�yown�`

P (A ∪B) · P (A ∩B) ≤ P (A) · P (B) :

177. Ownenq ereq zowyg a� zowyg ankax patahowy�ner, oronq
hamate� handes gal �en karo�: En�adrenq, or nranq bolorn �l
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ownen mi nowyn x havanakanow�yown�: Gtnel x-i me�agowyn hnara{
vor ar�eq�:

178.R �a�avi� owneco� gndi nersowm patahakanoren  iraric
ankax n�va� en N keter:

a) In�i? � havasar kentroni  nra amenamot keti mij e�a�
he�avorow�yan r -ic o� pakas linelow havanakanow�yown�,

b) In�i? � havasar a) -owm stacva� havanakanow�yan sah{
man�, erb R→ ∞  N

R3 → 4
3πλ:

179. Molekowl�, or� t = 0 pahin baxvel � myows molekowlin  min� 
t pah� �i ownecel o� mi owri� baxowm, λ △ t+o(△ t) havanakanow�{
yamb (t, t+ △ t) �amanakamijocowm kownena nor baxowm: Gtnel
<azat vazqi> t-ic me� linelow havanakanow�yown�:

180. Xowmb� ba�kaca� � k tiezerakan marminneric, oroncic
yowraqan�yowr� ankax myowsneric haytnabervowm � �adiolokacion
kayanov p havanakanow�yamb: Marminneri xowmb� ditvowm � ira{
ric ankax gor�o� m �adiolokacion kayannerov: Gtnel xmbi o�
bolor marminneri haytnaberelow havanakanow�yown�:

181. Or � hamakargi howsaliow�yown en anvanowm hastatva�
�amanakamijocowm dra anxa�an a�xatanqi havanakanow�yow{
n�: �lektrakan ���an ba�kaca� � a) zowgahe�, b) hajordabar
miacva� z1, z2, . . . , zk dimadrow�yownneric: Yowraqan�yowr dima{
drow�yan howsaliow�yown� havasar � p -i: Gtnel ���ayi howsaliow{
�yown�:

182. Sa�or� parownakowm � a spitak, b s  c karmir gndikner:
Sa�oric mek� myowsi het ic hanowm en nra mej gtnvo� bolor
gndikner�, n�elov nranc gowyn�: Gtnel spitak gndiki s ic �owt
er alow havanakanow�yown�:

183. �ntrelov sa�oric gndikneri dowrs hanelow hamapatas{
xan sxeman, stowgel het yal nowynow�yownner�`
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a) 1 + N−m
N−1 + (N−m)(N−m−1)

(N−1)(N−2) + · · ·+ (N−m)(N−m−1)·...·2·1
(N−1)(N−2)·...·(m+1)·m = N

m

b)1+ N−m
N ·m+1

m + (N−m)(N−m−1)
N2 ·m+2

m +· · ·+ (N−m)(N−m−1)·...·2·1
NN−m ·

·Nm = N
m :

184. Sa�or� parownakowm � erkow gndik` spitak  s : Sa{
�oric hanowm en mekakan gndik min� s gndiki dowrs gal�, �nd
orowm, spitak gndiki hanelow depqowm ayn et � veradar�vowm  
avelacvowm �  s 2 spitak gndik: In�pisi? havanakanow�yamb
a�ajin 50 hanva� gndikner� klinen spitak:

185. Sa�or� parownakowm � n+m mianman gndik, oroncic n-�
spitak �, isk m-�` s (m ≥ n): Irar het ic a�anc veradar�i
n angam hanowm en erkowakan gndik: Gtnel amen angam tarber
gowyni gndikner hanelow havanakanow�yown�:

186. A1, A2, . . . , An patahowy�ner� ankax en �st hamaxmbow{
�yan  P (Ak) = pk: In�pisi?n �

a) A1, A2, . . . , An patahowy�neric o� meki te�i �ownenalow,

b) A1, A2, . . . , An patahowy�neric gone meki te�i ownenalow,

g ) A1, A2, . . . , An patahowy�neric miayn meki te�i ownenalow
havanakanow�yown�:

187. Dicowq A1, A2, . . . , An-� ankax patahowy�ner en  P (Ai) =
pi, i = 1, 2, . . . , n: Apacowcel, or ayd patahowy�neric gone meki
er alow P havanakanow�yown� bavararowm �

n∑
i=1

pi > P > 1− e
−

n∑
i=1

pi

anhavasarow�yownnerin:

188. In�-or mek� n hasceatererin namakner � grel, oroncic
yowraqan�yowr� drel � a�an�in �rari mej  yowraqan�yowr �rari
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vra patahakanoren grel n hasceneric mek�: Gtnel gone mek
namak� �i�t hasceov ow�arkelow havanakanow�yown�:

189. 1, 2, . . . , n �ver� dasavorva� en patahakan kargov: In�{
pisi?n � �veric gone meki ir te�owm gtnvelow pn havanakanow{
�yown�: Gtnel lim

n→∞
pn:

190. Patahakanoren �ntrvowm � n-rd kargi oro��i verlow{
�ow�yan andamneric mek�: In�pisi? pn havanakanow�yamb ayn �i
parownaki glxavor ankyownag�i tarrer�: Gtnel lim

n→∞
pn:

191. Dahli�owm ka n te�: Tomser� hamarakalva� en  bolor�
va�a�va�: Handisatesner� patahakanoren zba�ecnowm en te{
�er�: Gtnel het yal patahowy�neri havanakanow�yownner�.

a) miaynm (m ≤ n) handisates nsta� klinen irenc te�erowm,
b) o� mi handisates nsta� �i lini ir te�owm,
g) gtnel b)-owm oro�va� havanakanow�yan sahman�, erb
n→ ∞ :

192. n vagonneric ba�kaca� �lektragnacq en bar�ranowm
k (k ≥ n) ow� or, oroncic yowraqan�yowr� patahakanoren �nt{
rowm � vagonneric mek�: Gtnel yowraqan�yowr vagon a�nvazn mek
ow� or bar�ranalow havanakanow�yown�:

Lriv havanakanow�yan  Bayesi bana� er�

Dicowq ownenq (Ω,F , P ) havanakanayin tara�ow�yown: E�e
A1, A2, . . . , An patahowy�ner� kazmowm en lriv xowmb  P (Ai) > 0,
i = 1, ..., n, apa cankaca� B patahowy�i hamar te�i owni lriv
havanakanow�yan bana� �`

P (B) =

n∑
i=1

P (Ai) · P (B/Ai) :

Lriv havanakanow�yan bana� � te�i owni na ha�veli �vov
patahowy�neri hamar` e�e {Ai}∞i=1 patahowy�neri hajordaka{
now�yownn aynpisin �, or
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1)Ai ∩Aj = ∅, i ̸= j, P (Ai) > 0,

2)B ⊂
∞∪
i=1

Ai,

apa cankaca� B patahowy�i hamar

P (B) =
∞∑
i=1

P (Ai) · P (B/Ai) :

Bayesi bana� �: E�e bavararva� en lriv havanakanow�yan
bana� i bolor paymanner�  P (B) ̸= 0, apa

P (Ak/B) =
P (Ak) · P (B/Ak)
n∑

i=1
P (Ai) · P (B/Ai)

, k = 1, 2, . . . , n :

Bayesi bana� � te�i owni na ha�veli �vov {Ai}∞i=1 pata{
howy�neri hamar:

A

193. Dominoyi 28 qareric patahakanoren vercnowm en erkows�:
In�pisi? havanakanow�yamb nranq kkazmen ���a` hama�ayn xa{
�i kanonneri:

194. Erkow sa�or parownakowm en hamapatasxanabar m1

 m2 spitak  n1  n2 s gndikner: Yowraqan�yowr sa�oric
patahakanoren vercnowm en mekakan gndik, apa ayd erkow g�n{
dikneric patahakanoren �ntrowm en mek�: In�pisi?n � ayd gndi{
ki spitak linelow havanakanow�yown�:

195. n gndak parownako� sa�ori mej gcvel � mek spitak
gndak: Gtnel sa�oric spitak gndak hanelow havanakanow�yow{
n�, e�e bolor hnaravor en�adrow�yownner� spitak gndakneri
skzbnakan qanaki veraberyal havasarahnaravor en:

196. Ereq sa�orneric yowraqan�yowr� parownakowm � 6 s  
4 spitak gndikner: A�ajin sa�oric patahakanoren vercra�
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gndik� te�a�oxvowm � erkrord sa�or, apa aydte�ic pata{
hakanoren vercra� gndik� te�a�oxvowm � errord sa�or: Gtnel
errord sa�oric patahakanoren hana� gndiki spitak linelow
havanakanow�yown�:

197. n sa�orneric yowraqan�yowr� parownakowm � a spitak  
b s gndikner: A�ajin sa�oric patahakanoren vercra� mek
gndik te�a�oxvowm � erkrord sa�or, apa erkrordic` errord�  
ayln: Verjapes verjin sa�oric hanowm en mek gndik: Gtnel nra
spitak linelow havanakanow�yown�:

198. Owsano�� giti o� bolor qnnakan tomser�: O?r depqowm �i{
maca� toms vercnelow havanakanow�yown� klini �oqragowyn, erb
owsano�� vercnowm � toms� skzbowm, �e? verjowm:

199. A�ajin sa�or� parownakowm � a spitak  b s (a ≥ 3, b ≥
3) gndikner, erkrord�` c spitak  d s gndikner: A�ajin sa�oric
patahakanoren vercra� 3 gndik te�a�oxowm en erkrord sa�or:
Gtnel erkrord sa�oric patahakanoren vercra� gndiki spi{
tak linelow havanakanow�yown�:

200. Ark�owm ka �enisi 15 gndak, oroncic 9-� nor en: A�ajin
xa�i hamar patahakanoren vercnowm en 3 gndak, oronq xa�ic
heto et en veradar�nowm ark�: Erkrord xa�i hamar nowynpes
patahakanoren vercnowm en 3 gndak: In�pisi?n � erkrord xa�i
hamar vercra� gndakneri ��gtagor�va� linelow havanakanow{
�yown�:

201. Aryan �oxnerarkman �amanak petq � ha�vi a�nel do{
nori  hivandi aryan xmber�: IV xmbi aryown owneco� hivandin
kareli � �oxnerarkel cankaca� xmbi aryown, III xmbi aryown
owneco� hivandin` I kam III xmbi aryown, II xmbi aryown owneco�in`
I kam II , isk I xmbi aryown owneco� hivandin ` miayn I xmbi aryown:
Bnak�ow�yan 33, 7%-� ownen I , 37, 5%-�` II , 20, 9%-�` III , 7, 9%-�`
IV xmbi aryown:
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a) In�pisi? havanakanow�yamb patahakanoren �ntra� hi{
vandin kareli � �oxnerarkel patahakanoren �ntra� donori
aryown:

b) In�pisi? havanakanow�yamb kareli � iragor�el aryan �ox{
nerarkowm�, e�e nerka en donorneric erkows�:

202. Erkow hastoc artadrowm en mianman maser, oronq ow�ark{
vowm en �ndhanowr pahest: A�ajin hastoci artadro�akanow{
�yown� erkow angam me� � erkrordi artadro�akanow�yownic: A�a{
jin hastoci artadranqi 60%-� bar�r oraki �, isk erkrordini`
84%-�: Pahestic patahakanoren vercra� mas� bar�r oraki �:
In�pisi? havanakanow�yamb ayn artadrva� � a�ajin hastoci
vra:

203. He�yows artadro� gor�araniA,B,C hastocner� artad{
rowm en ambo�j artadranqi hamapatasxanabar 25%, 30%  
40%-�: Nranc artadranqi xotan� kazmowm � 5%, 4%  2%: Patahakan
vercra� he�yows� xotanva� �: In�pisi? havanakanow�yamb ayn
artadrva� � A hastoci, B hastoci, C hastoci vra:

204. Ereq xmbaqanakneric yowraqan�yowr� parownakowm � 10
mas: Lavorak maseri qanak� a�ajin, erkrord  errord xmbaqa{
naknerowm havasar � hamapatasxanabar 10, 7  4: Pataha{
kan xmbaqanakic patahakan vercra� mas� lavorak �: Ayn et
en veradar�nowm  nowyn xmbaqanakic erkrord angam vercnowm
en mek mas, or� nowynpes lavorak �: Gtnel ayd masi errord xmba{
qanakin patkanelow havanakanow�yown�:

205. Hing detalneric ba�kaca� xmbic patahakanoren verc{
nowm en mek�, parzvowm � or ayn xotanva� �: Xotanva� detalne{
ri qanak� havasar havanakanow�yamb karo� � linel cankaca�:
Gtnel xotanva� detalneri qanaki veraberyal en�adrow�yown{
neric amenahavanakan�:

206. Haytni �, or bolor t�amardkanc 5%-�  bolor kananc
0, 25%-� gownakowyr en: Patahakanoren �ntrva� mard� ta�a{
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powm � gownakowrow�yamb: In�pisi?n � havanakanow�yown�, or da
t�amard � (t�amardkanc  kananc �iv� hamarel havasar):

207. �entgenyan stowgowmov �oqaxtavori mot �oqaxt hayt{
naberelow havanakanow�yown� havasar � 1 − β-i: A�o�j mar{
down hivandi te� �ndownelow havanakanow�yown� havasar � α-i:
Dicowq �oqaxtavorner� kazmowm en ambo�j bnak�ow�yan γ mas�:
a) Gtnel mardow a�o�j linelow paymanakan havanakanow�yown�,
e�e stowgman �amanak nran hamarel en hivand: b) Ha�vel ha{
vanakanow�yan ar�eq� masnavor depqowm, erb 1 − β = 0, 9;α =
0, 01; γ = 0, 001:

208. Masnagitacva� hivandanocowm mijin ha�vov 50%-� ta{
�apowm � K hivandow�yamb, 30%-�` L hivandow�yamb, 20%-�` M
hivandow�yamb: K,L,M hivandow�yownneric lriv bow�velow hava{
nakanow�yownner� hamapatasxanabar havasar en 0,7-i, 0,8-i,
0,9-i: Bow�vo�neric mek� a�o�jaca� dowrs � grvowm hivandanocic:
In�pisi?n � havanakanow�yown�, or na ta�apowm �r K hivandow{
�yamb:

209. Sa�oric, or� parownakowm � m ≥ 3 spitak  n s gndik{
ner, korel � anhayt gowyni mek gndik: Orpeszi oro�en sa�ori
parownakow�yown�, patahakanoren hanowm en erkow gndik: Gtnel
kora� gndiki spitak linelow havanakanow�yown�, e�e haytni �,
or hanva� gndikner� spitak �in:

210. Mek krakocov �iraxin dip�elow havanakanow�yownner�
ereq hra�igneri hamar hamapatasxanabar havasar en 4

5 ,
3
4 ,

2
3 : Hamazark talow depqowm ereq hra�igneric erkows� dip�owm en
�iraxin: Gtnel errord hra�gi vripelow havanakanow�yown�:

211. Ereq hra�ig krakowm en, �nd orowm erkows� dip�owm en
�iraxin: Gtnel errord hra�gi �iraxin dip�elow havanaka{
now�yown�, e�e dip�elow havanakanow�yownner� a�ajin, erkrord
 errord hra�igneri hamar hamapatasxanabar havasar en
0,6-i, 0,5 -i  0,4-i:



44

212. Avtomeqena artadro� gor�aran� owrba� �rerin ar{
tadrowm � �aba�akan artadrvo� avtomeqenaneri 12%-�, isk
erkow�ab�iic hing�ab�i` mnaca� artadrow�yown� havasar qa{
nakow�yamb: Artadranqi xotan� owrba� �r� kazmowm � 4%, er{
kow�ab�i  hing�ab�i �rerin` 2%, isk ereq�ab�i  �oreq�ab�i
�rerin` 1%: Stowgman hamar vercva� avtomeqenan owni gor�a{
ranayin �erow�yown: In�pisi? havanakanow�yamb ayd avtomeqe{
nan artadrvel � hing�ab�i �r�:

213. Dowq xndrowm eq har anin, orpeszi na jri �er �a�ikner�,
erb dowq gnaq hangstanalow: A�anc jrelow �a�ikner� k�oranan
0,8 havanakanow�yamb, isk jrelov �oranalow havanakanow�yown�
havasar � 0,15-i: 90 tokos havanakanow�yamb dowq vstah eq, or
�er har an� �i mo�ana jrel �a�ikner�: Dicowq �a�ikner� �oracel
en: In�pisin �? havanakanow�yown�, or har an� mo�acel �r jrel
dranq:

214. Ark�owm ka ereq meta�adram: Drancic meki erkow ko�m�
<gerb> �, myows meta�adram� kanonavor �, isk errordi �anrow�{
yan kentron� �e�va� �  75 tokosov bacvowm � <gerb>-�: Ark�ic
patahakanoren �ntrowm en mek meta�adram  netowm, ori vra
bacvowm � <gerb>-�: In�pisi havanakanow�yamb da erkow <gerb>
parownako� meta�adramn �r:

B

215. 1, 2, 3, . . . , n �veric hajordabar patahakanoren �ntrowm
en erkow �iv: Gtnel a�ajin  erkrord �veri mij e�a� tarbe{
row�yan m-ic (m > 0) �oqr �linelow havanakanow�yown�:

216. t �amanakamijocowm he�axosakayanowm k kan� stanalow
havanakanow�yown� havasar � Pt(k) -i: Hamarelov, or cankaca�
erkow har an �amanakamijocnerowm kan�eri �ver� iraric an{
kax en, gtnel 2t �amanakamijocowm s kan� stanalow P2t(s) ha{

vanakanow�yown�: In�i? � havasar P2t(s) -�, e�e Pt(k) =
(λt)k

k! e
−λt:
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217. Dicowq ownenq artaqin tesqov mianman n sa�or, �nd
orowm r-rd sa�or� parownakowm � r − 1 karmir  n − r spitak
gndikner: Patahakan �ntrva� sa�oric patahakanoren ha{
jordabar a�anc veradar�i hanowm en 2 gndik: Gtnel 2-rd han{
va� gndiki spitak linelow havanakanow�yown�:

218. S = {1, 2, 3, . . . , N} bazmow�yan bolor en�abazmow�yownneri
hamaxmbow�yownic veradar�owmov �ntrow�yan sxemayov �ntrowm
en A1  A2 bazmow�yownner�: In�pisi? havanakanow�yamb A1 ∩
A2 = ∅:

219. Kora� inqna�i�i oronman hamar a�an�nacrel en 10 ow�{
�a�i�, oroncic yowraqan�yowr� karo� � �gtagor�vel oronman ha{
mar erkow hnaravor �rjanneric mekowm, orte� inqna�i�� ka{
ro� � gtnvel 0,8  0,2 havanakanow�yownnerov: In�pe?s petq �
ba�xel ow��a�i�ner� �st oronman �rjanneri, orpeszi inqna�i�i
haytnaberelow havanakanow�yown� lini me�agowyn, e�e yowraqan{
�yowr ow��a�i� haytnaberowm � oronman �rjanowm gtnvo� inqna�i{
�� 0,2 havanakanow�yamb, isk oronowm� katarvowm � yowraqan�yowr
ow��a�i�ov ankax myowsneric: Gtnel inqna�i�� haytnaberelow
havanakanow�yown� oronman lavagowyn tarberaki depqowm:

220. Owsano�neri xowmb� ba�kaca� � a gerazancikneric, b
lav  c �owyl sovoro� owsano�neric: Qnnow�yan �amanak gera{
zancik� stanowm � miayn gerazanc gnahatakanner, lav sovoro�
owsano��` havasar havanakanow�yamb gerazanc  lav gnaha{
takanner, �owyl sovoro� owsano��` havasar havanakanow�yamb
lav, bavarar  anbavarar gnahatakanner: Qnnow�yown en han�{
nowm ayd xmbic patahakanoren �ntra� ereq owsano�: In�pisi?
havanakanow�yamb nranq kstanan gerazanc, lav, bavarar
gnahatakanner (cankaca� kargov):

221. Oro� vayrowm tvyal �rva e�anak� naxord �rva pes linelow
havanakanow�yown� havasar � p-i, e�e naxord �r� an�r ayin �r
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 q-i, e�e ayd �r� an�r ayin ��r (p < 1 kam q < 1): Gtnel n-rd
�r� an�r ayin linelow pn havanakanow�yown�: Ha�vel lim

n→∞
pn:

222. A  B xa�aco�neric yowraqan�yowr� her�axa�� �ahelow
depqowm stanowm � mek miavor: A-n her�axa�� �ahowm � α hava{
nakanow�yamb, B-n` β havanakanow�yamb, �nd orowm, α > β, α +
β = 1: Ambo�j xa�� ha��owm � ayn xa�aco��, or� haka�akordic
a�aj � ancnowm 2 miavorov: a) Gtnel yowraqan�yowr xa�aco�i
ambo�j xa�� tanelow havanakanow�yown�, b) o?rn � aveli �ahavet
A xa�aco�i hamar, xa�al mek her�axa�, �e ambo�j xa��:

223. A  B xa�aco�ner, oronq ownen hamapatasxan a  b
dramaglowxner, xa�owm en molexa�, or� ba�kaca� � a�an�in
her�axa�eric: Nrancic yowraqan�yowr� her�axa�� �ahowm � 1

2
havanakanow�yamb: Yowraqan�yowr her�axa�ic heto partvo��
v�arowm � ha��o�in 1 dram: Xa�� �arownakvowm � min� nrancic
meki snnkacowm�: Gtnel B xa�aco�i snnkanalow havanakanow{
�yown�:

224. En�adrenq naxord xndrowm A xa�aco�� �ahowm � p > 1
2

havanakanow�yamb  partvowm � q = 1 − p havanakanow�yamb:
Gtnel erkrord xa�aco�i snnkanalow havanakanow�yown�:

225. (N +1) sa�orneric yowraqan�yowr� parownakowm � N spi{
tak  s gndikner: Gndikneri ba�xowm� �st gowyni tarber �
bolor sa�ornerowm, isk patahakan �ntra� sa�orowm anhayt
�: Patahakan sa�oric patahakanoren vercnowm en mek gndik
 te�a�oxowm en mek owri� sa�or: Ayd sa�oric vercra� gndik�
te�a�oxvowm � mek ayl sa�or  aydpes �arownak: Te�a�oxow{
�yownner� katarowm en (N + 1) angam aynpes, or yowraqan�yowr
sa�or masnakcowm � miayn mek angam, �nd orowm (N+1)-rd te�a{
�oxow�yown� katarvowm � a�ajin �ntra� sa�or�: Gtnel yowra{
qan�yowr sa�orowm skzbnakan parownakow�yan pahpanvelow ha{
vanakanow�yown�:
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226. N hra�ignerin kareli � ba�anel �ors xmbi` a1 gerazan{
cik hra�ig, a2 lav, a3 mijak, a4 vat: Mek krakocov �iraxin
dip�elow havanakanow�yown� i -rd xmbi hra�igi hamar havasar
� pi-i, i = 1, 2, 3, 4: Erkow patahakan �ntra� hra�igner� kra{
kowm en mi nowyn �iraxin: Gtnel gone mek dipowk krakoci havana{
kanow�yown�:

227. �ors a, b, c, d mardkancic a-n stacel � te�ekow�yown, or�
<ayo> kam <o�> azdan�anov ha�ordowm � b-in, b-n` c-in, c-n` d-in,
isk d-n ha�ordowm � stacva� te�ekow�yown� nowyn � ov, in�pes
myowsner�: Haytni �, or nrancic yowraqan�yowr� asowm � ��martow{
�yown� ereq depqeric mekowm: Oro�el a�ajin mardow ��martow�yown
aselow havanakanow�yown�, e�e haytni �, or �orrord� ��martow{
�yown � asel:

228. Anhayt gowyni n gndikner parownako� sa�oric hanowm en
mek gndik, or� spitak �: Gtnel erkrord hanva� gndiki spitak
linelow havanakanow�yown�: Sa�ori skzbnakan parownakow�yan
masin bolor en�adrow�yownner� hamarel havasarahnaravor:

229. Anhayt gowyni n gndikner parownako� sa�oric hanowm en
mek gndik, or� spitak �: Ayn et veradar�nelowc heto hanowm en
mek gndik  s: Gtnel ayd gndiki spitak linelow havanakanow�yow{
n�, e�e skzbnakan parownakow�yan masin bolor en�adrow�yownne{
r� havasarahnaravor en:

230. Iraric ankax a�xato� �ors tarreric ba�kaca� sarqi
tarreric erkows� xa�anvel en: Gtnel a�ajin  erkrord tarreri
xa�anvelow havanakanow�yown�, e�e ayn a�ajin, erkrord, errord
 �orrord tarreri hamar hamapatasxanabar havasar � `
p1=0,1, p2=0,2, p3=0,3, p4=0,4:

231. Owsowmnaranowm sovorowm en n owsano�, oroncic nk-n (k =
1, 2, 3) sovorowm en k-rd tarin: Erkow patahakan �ntra� owsa{
no�neric mek� myowsic �owt � �ndownvel: Gtnel ayd owsano�i errord
tarin sovorelow havanakanow�yown�:
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232. Kapi g�ov ha�ordvowm en AAAA,BBBB,CCCC hajor{

dakanow�yownner� hamapatasxanabar p1, p2, p3 (
3∑

i=1
pi = 1) ha{

vanakanow�yownnerov: Yowraqan�yowr ha�ordvo� A, B kam C ta�
�i�t � �ndownvowm α havanakanow�yamb, isk 1

2(1 − α)  1
2(1 − α)

havanakanow�yownnerov �ndownvowm � myows erkow ta�eri �oxaren:
En�adrvowm �, or ta�er� a�ava�vowm en iraric ankax: In�pisi?
havanakanow�yamb ha�ordva� � e�el AAAA-n, e�e �ndownva� �
ABCA-n:

Be�nowlii bana� �

E�e n ankax �or�eric yowraqan�yowrowmA patahowy�i er alow
havanakanow�yown� havasar � P (A) = p (Be�nowlii sxeman), isk
µn-� A patahowy�i i hayt galow �ivn � n �or�erowm, apa

P (µn = m) = Pn(m) = Cm
n p

m(1− p)n−m, m = 0, 1, . . . , n :

Be�nowlii bana� i �ndhanracowm�: Dicowq katarowm en n ankax
�or�er, oroncic yowraqan�yowrowm karo� � irakananal A1, A2, ...,
As anhamate�eli patahowy�neric or � mek�: N�anakenq P (Ai) =

pi, i = 1, ..., s,
s∑

i=1
pi = 1: Havanakanow�yown�, or n ankax �or�erowm

A1 patahowy�� kirakanana �i�t m1 angam, A2 patahowy��`
�i�t m2 angam  ayln, As patahowy��` �i�t ms angam, ha�vowm
en het yal bana� ov`

Pn(m1,m2, . . . ,ms) =
n!

m1!m2! · · ·ms!
pm1
1 pm2

2 · · · pms
s ,

erb m1 + m2 + . . . + ms = n  Pn(m1,m2, . . . ,ms) = 0, erb m1 +
m2 + . . .+ms ̸= n:

Aynm-�, orin hamapatasxanowm � Pn(m)-i me�agowyn ar�eq�,
ko�vowm � A patahowy�i i hayt galow amenahavanakan �iv  
n�anakvowm � mo-ov:

np− (1− p) ≤ mo ≤ np+ p :
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E�e p = pn = λn
n , orte� λn → λ (0 < λ < ∞) erb n → ∞, apa

�i�t � het yal a�n�ow�yown� (Powasoni �eorem)`

lim
n→∞

P (µn = m) =
λm

m!
e−λ, m = 0, 1, 2, . . . :

Mowavr-Laplasi lokal sahmanayin �eorem�: E�e p = const, 0 <
p < 1, q = 1−p, apa havasara�a� �st ayn m-eri, oronc hamar
m−np√

npq me�ow�yown� sahmana�ak �, te�i owni

lim
n→∞

(
P (µn = m) =

1
√
npq

· φ
(
m− np
√
npq

))
= 1,

orte� φ(x) = 1√
2π
e−

x2

2 fownkciayi ar�eqner� berva� en xndra{
grqi a�yowsak 1-owm:

Mowavr-Laplasi integralayin sahmanayin �eorem�: E�e
p = const, 0 < p < 1, q = 1 − p, apa havasara�a� x1-i  
x2-i nkatmamb (∀x1, x2 ∈ R1)

P
(
x1 <

µn − np
√
npq

< x2
)−−−−→n→ ∞Φ(x2)− Φ(x1),

orte� Φ(x) = 1√
2π

x∫
0

e−
u2

2 du fownkciayi ar�eqner� berva� en xndra{

grqi a�yowsak 2-owm:

A

233. Za�� netvowm � 5 angam: In�pisi?n � ereqin bazmapatik
�vi erkow angam bacvelow havanakanow�yown�:

234. Katarowm en hing ankax �or�er, oroncic yowraqan�yow{
rowm mia�amanak netowm en ereq za�: In�i? � havasar �or�eric
erkowsowm ereqakan miavor stanalow havanakanow�yown�:

235. In�pisi? havanakanow�yamb 52 xa�a���eric ba�kaca�
kapowk� �ors xa�aco�neri mij ba�anelow �amanak nrancic me{
ki mot ereq angam an�ndmej <mekanoc> �i �nkni:
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236. R �a�avi� owneco� �rjani mej nerg�va� � kanonavor
e�ankyown: In�pisi? havanakanow�yamb ayd �rjani mej pata{
hakanoren n�va� 4 keter� kgtnven e�ankyan mej:

237. l erkarow�yown owneco� AB hatva�� ba�anvowm � C ketov
2:1 haraberow�yamb: Ayd hatva�i vra patahakanoren netowm
en 4 ket: Gtnel drancic erkowsi C ketic �ax, erkowsi` aj gtnvelow
havanakanow�yown�:

238. Banaxi xndir�: Mi ma�ematikos ir mot owni lowckow
erkow tow�: Amen angam lowcki hanelis na patahakanoren verc�{
nowm � ayd tow�eric mek�: Oro� �amanak anc na nkatowm �, or
tow�eric mek� datark �: In�i? � havasar ayd depqowm erkrord
tow�i mej k hatik gtnvelow havanakanow�yown�, e�e skzbowm yow{
raqan�yowr tow�i mej kar n hatik:

239. Patahowy�i gone mek angam er alow havanakanow�yown�
�ors ankax �or�erowm havasar � 0,59-i: In�pisi?n � mek �or�owm
patahowy�i er alow havanakanow�yown�, e�e yowraqan�yowr �or{
�owm ayd havanakanow�yown� nowynn �:

240. Katarowm en 20 ankax �or�, oroncic yowraqan�yowrowm
mia�amanak netowm en 3 meta�adram: Gtnel gone mek �or�owm
ereq <gerb> bacvelow havanakanow�yown�:

241. Katarvowm � hra�gow�yown min� a�ajin dipowk krakoc�:
Mek krakocov �iraxin dip�elow havanakanow�yown� havasar �
0,2-i: Gtnel miayn 6 krakoc talow havanakanow�yown�:

242. Mek krakocov �iraxi <10>-� xocelow havanakanow�yown�
havasar � 0,2-i: Qani? ankax krakoc � petq katarel, orpeszi
0,9-ic o� pakas havanakanow�yamb <10>-� xocvi gone mek angam:

243. Qani? angam � petq netel erkow za��, or gone mek angam
<6, 6> bacvelow havanakanow�yown� lini me� 1

2-ic:
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244. Artadranqi 5%-� xotan �: Oro�el patahakanoren verc�{
va� hing artadranqneric gone erkowsi xotanva� linelow hava{
nakanow�yown�:

245. Artadranqi 90%-� lavorak �, 9%-� owni veracneli arat,
1%-�` anveracneli arat: Gtnel patahakanoren vercra� ereq
artadranqneric gone meki lavorak  gone meki veracneli arat
ownenalow havanakanow�yown�:

246. Gtnel 30 an�eri hamar tarva 12 amisneric 6 amisnerowm
erkowakan �nndyan �r, isk myows 6 amisnerowm ereqakan �nndyan
�r �nknelow havanakanow�yown�:

247. Kanonavor meta�adram� netowm en 10 angam: In�pisi
havanakanow�yamb patahakan iragor�owm� kam ksksvi 3 ha{
jordakan <gerbov>, kam kavartvi erkow hajordakan <girov>:

248. En�adrenq �ntaniqowm �nva� erexaner�, ankax �nta{
niqowm arden a�ka myows erexaneri se�ic, havasar havana{
kanow�yamb karo� en linel a�jik kam t�a: 5 erexaner owneco�
�ntanekan zowygi hamar ha�vel het yal patahowy�neri hava{
nakanow�yownner�`

a) bolor erexaner� nowyn se�i en;
b) ereq me� erexaner� t�aner en, isk myowsner�` a�jikner;
g) erexaneric �i�t 3-� t�aner en;
d) erkow me� erexaner� a�jikner en;
e) erexaneric gone mek� a�jik �:

249. Havanakanow�yown�, or hastoci vra artadrva� mas�
klini xotanva�, havasar � 0,1-i: Ha�vel patahakanoren �n{
trva� 10 artadranqneric amena�at� meki xotanva� linelow
havanakanow�yown� (ha�vel Be�nowlii bana� ov  Powasoni mo{
tavor bana� ov):

250. En�adrelov, or grqi mek �ji vra arva� tpagrakan sxal{
neri �ivn owni λ = 1/2 parametrov Powasoni ba�xowm, ha�vel
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tvyal �jowm a�nvazn mek tpagrakan sxal linelow havanaka{
now�yown�:

251. Hatva�� ba�anvowm � maseri 1 : 2 : 3 : 4 haraberow�yamb:
Dra vra patahakanoren n�owm en 8 ket: Gtnel a�ajin hatva�in
3 ket, erkrordin` 2 ket, isk mnaca� keter� 4-rd hatva�in pat{
kanelow havanakanow�yown�:

252. I?n�n � aveli havanakan stanal` gone mek <6> �ors za�i
netowmov, �e gone mek <6, 6> erkow za�eri 24 netowmnerov:

253. I?n�n � aveli havanakan stanal`
a) gone mek <6>` za�i vec netowmov,
b) gone erkow <6>` za�i 12 netowmov,
g) gone ereq <6>` za�i 18 netowmov:

254. Tvyal basketbolisti hamar gndak� mek netowmov zam{
byow� gcelow havanakanow�yown� havasar � 0,4-i: Katarvel � 10
netowm: Gtnel hajo� �or�eri amenahavanakan �iv�  nran ha{
mapatasxano� havanakanow�yown�:

255. Yowraqan�yowr �or�owm patahowy�i er alow havanaka{
now�yown� havasar � 0,8-i: Oro�el ankax �or�eri n �iv�, oronc
depqowm patahowy�i i hayt galow amenahavanakan �iv� hava{
sar klini 20-i:

256. Meta�adram� netvowm � 20 angam: Gtnel <gerbi> i hayt
galow amenahavanakan �iv�:

257. Gtnel A patahowy�i 2400 ankax �or�erowm 1400 angam
er alow havanakanow�yown�, e�e haytni �, or �or�eric yowraqan{
�yowrowm ayd patahowy�i handes galow havanakanow�yown� hava{
sar � 0,6-i:

258. Mek krakocov �iraxin dip�elow havanakanow�yown� ha{
vasar � 0,8 -i: Gtnel 100 krakocneri depqowm �iraxin 75 angam
dip�elow havanakanow�yown�:
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259. 200 ankax krakocneric 116-� dipel en �iraxin: Mek
krakocov �iraxin dip�elow havanakanow�yan o?r ar�eqn � aveli
havanakan` 1

2 , �e`
2
3 , e�e min� �or� katarel� ayd en�adrow{

�yownner� havasarahnaravor en  miak hnaravor:

260. Za�� netvowm � 80 angam: 0,99 havanakanow�yamb gtnel
ayn sahmanner�, orte� kgtnvi <6> -i er alow m �iv�:

261. Ankax �or�eric yowraqan�yowrowm patahowy�i er alow ha{
vanakanow�yown� havasar � 0,2-i: Gtnel �or�eri �oqragowyn n
�iv�, ori depqowm 0,99 havanakanow�yamb hnaravor lini pndel,
or patahowy�i er alow haraberakan ha�axakanow�yown� k�e�vi
ir havanakanow�yownic bacar�ak ar�eqov o� aveli, qan 0,04-ov:

262. Patahowy�i er alow havanakanow�yown� 900 ankax �or{
�eric yowraqan�yowrowm havasar � 0,5-i: In�pisi? havanakanow{
�yamb patahowy�i haraberakan ha�axakanow�yown� k�e�vi ir
er alow havanakanow�yownic o� avelii, qan 0,02-ov:

263. Texnikakan verahsko�ow�yan ba�in� stowgman � en�ar{
kowm 475 detal: Detali xotanva� linelow havanakanow�yown�
havasar � 0,05-i: 0,95 havanakanow�yamb gtnel ayn sahmanner�,
orte� kgtnvi xotanva� detalneri m �iv�:

264. Xa�aco�� �ahowm � 7 dram, e�e za�i vra bacvowm � <6>-�  
v�arowm � 1 dram` haka�ak depqowm: 0,999936 havanakanow�yamb
in�? sahmannerowm kgtnvi nra �aha� gowmar�, e�e za�� netvowm
� 8000 angam:

B

265. Npatakaket� o�n�anowm �, e�e nran dip�owm en yowraqan{
�yowr� 120 kg k�i� owneco� erkow avia�owmb, kam 200 kg k�i� owneco�
mek avia�owmb: Inqna�i�� karo� � be�nvel o� aveli, qan 1200 kg
�ndhanowr k�i� owneco� cankaca� miatesak avia�owmberov: O?r
tipi avia�owmberic � �e�ntow be�nel inqna�i��, e�e haytni �, or
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a�ajin tipi avia�owmbi dip�elow havanakanow�yown� havasar
� 0,06-i, isk erkrordin�` 0,08-i:

266. k hangowycneric ba�kaca� gor�iq� a�xatel � t �amanak:
Yowraqan�yowr hangowyci howsaliow�yown� (anxa�an a�xatanqi
havanakanow�yown�) t �amanakahatva�owm havasar � p-i: t �a{
manak anc gor�iq� kang � a�nowm: Banvor� stowgowm  �oxarinowm
� �arqic dowrs eka� hangowycner�: Mek hangowyc� �oxarinelow
hamar na �axsowm � τ �amanak: Gtnel kang a�nelowc 2τ �amanak
anc gor�iqi a�xatownak linelow havanakanow�yown�:

267. Kapi A ket� miacva� � 10 abonent owneco� B keti het:
Yowraqan�yowr abonent zba�ecnowm � gi�� mijin ha�vov �amowm 6
rope: Cankaca� erkow abonentneri kan�er� ankax en:

a) In�pisi? havanakanow�yamb abonentneric mek� kstana
mer�owm (gi�� zba�va� �):

b) Gtnel anxa�an spasarkman havanakanow�yown�, e�e gi��
parownakowm � 4 kanal:

268. Kapi A ket� petq � miacnel 10 abonent owneco� B keti
het: Yowraqan�yowr abonent zba�ecnowm � gi��` �amowm 12 rope:
Cankaca� erow abonentneri kan�ern ankax en: Gtnel anxa{
�an spasarkman havanakanow�yown�, e�e gi�� parownakowm � 5
kanal:

269. Ereq banvor irenc hastocneri vra artadrowm en miayn
gerazanc  lavorak maser, �nd orowm, nrancic a�ajin�  erkror{
d� artadrowm en gerazanc oraki maser` 0,9 havanakanow�yamb,
isk errord� ` 0,8 havanakanow�yamb: Banvorneric mek� artad�{
rel � 8 mas, oroncic erkows� lavorak en: In�pisi? havanakanow{
�yamb nowyn banvori artadra� hajord 8 maseric erkows� klinen
lav, isk 6-�` gerazanc oraki:

270. Katarowm en 4 ankax �or�, oroncic yowraqan�yowrowm A
patahowy�i handes galow havanakanow�yown� havasar � 0,3-i:
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B patahowy�� te�i � ownenowm 1 havanakanow�yamb, erb A pa{
tahowy�� handes � ekel o� pakas, qan 2 angam, �i karo� te�i
ownenal, erb A patahowy�� handes �i ekel  te�i � ownenowm 0,6
havanakanow�yamb, erb A patahowy�� handes � ekel mek angam:
Gtnel B patahowy�i te�i ownenalow havanakanow�yown�:

271. �iraxi a�avelagowyn miavor� 10-n �: Gtnel �iraxin
ereq krakocov 28-ic o� pakas miavor stanalow havanakanow{
�yown�, e�e 30 miavor stanalow havanakanow�yown� havasar �
0,008-i: Haytni � na , or mek krakocov 8 miavor stanalow hava{
nakanow�yown� havasar � 0,15-i, isk 8-ic pakas miavor` 0,4-i:

272. Erkow xa�aco�neric yowraqan�yowr� netowm � dram� 4 an{
gam: Ha��owm � ayn xa�aco��, ori mot bacva� gerberi �iv�
aveli me� �: Gtnel �ahelow havanakanow�yown� yowraqan�yowr xa{
�aco�i hamar:

273. Erkow basketbolistneric yowraqan�yowr� ereq angam ne{
towm � gndak� depi zambyow�: Yowraqan�yowr netman �amanak
gndak� zambyow�i mej �nknelow havanakanow�yown� havasar � ha{
mapatasxanabar � 0,6-i  0,7-i: Gtnel het yal patahowy�neri
havanakanow�yownner�.

a) basketbolistner� katarel en havasar �vov hajo� ne{
towmner,

b) a�ajin basketbolist� katarel � aveli �at hajo� netowm{
ner, qan erkrord�:

274. Erkow xa��nkerneric yowraqan�yowr� n angam netowm �
meta�adram�: Gtnel nranc mot mi nowyn �vov <gerb> bacvelow
havanakanow�yown�:

275. Erkows� xa�owm en min� ha��anak�, �nd orowm anhra�e�t
�, or a�ajin� ha��anak� tani m her�axa�erowm, isk erkrord�`
n her�axa�erowm: Cankaca� her�axa�owm �ahelow havanaka{
now�yown� a�ajin xa�aco�i hamar havasar � p-i, isk erkrordi



56

hamar` q = 1 − p: Gtnel a�ajin xa�aco�i ha��anak tanelow
havanakanow�yown�:

276. Erkow xa�aco� paymanavorvowm en, or �ahowm� kstana
na, ov k�ahi her�axa�eri oro�aki qanak: Xa�� �ndhatvel �,
erb a�ajin xa�aco�in min� ha��anak� mnacel � ha��el m, isk
erkrordin` n her�axa�erowm: In�pe?s ba�anel xa�agowmar�, e�e
cankaca� her�axa�owm �ahelow havanakanow�yown� erkow xa�a{
co�i hamar �l havasar � 1

2-i:

277. Yowraqan�yowr �or�owm A patahowy�i handes galow ha{
vanakanow�yown� havasar � p-i: Gtnel n ankax �or�erowm A
patahowy�i zowyg �vov handes galow havanakanow�yown�:

278. Mijati k �ow a�elow havanakanow�yown� havasar � pk =
λk

k! e
−λ, k = 0, 1, . . ., isk �vic mijat zarganalow havanakanow{

�yown�` p: Gtnel mijati l serownd ownenalow havanakanow�yown�:

279. Mek krakocov npatakaketin dip�elow havanakanow�yow{
n� havasar � p, isk k ≥ 1 dipowmnerov npatakaket� xocelow
havanakanow�yown�` 1− qk: In�i? � havasar n krakocov npata{
kaket� xocelow havanakanow�yown�:

280. m vnasva�qneri depqowm sarq� norogman kangnecnelow
anhra�e�tow�yan havanakanow�yown� oro�vowm � Q(m) = 1− (1−
1
ω )

m bana� ov, orte� ω-n min� sarq� norogman kangnecnel� v�{
nasva�qneri mijin �ivn �: Apacowcel, or n artadrakan cikleric
heto norogman anhra�e�tow�yan havanakanow�yown� oro�vowm �
Wn = 1 − (1 − p

ω )
n bana� ov, orte� p-n mek artadrakan cikli

�n�acqowm vnasva�q stanalow havanakanow�yownn �:

281. Sowzanav� grohowm � nav�, ar�akelov hajordabar  mek�
myowsic ankax n torped: Yowraqan�yowr torped dip�owm � navin
p havanakanow�yamb: Torped� dip�elow depqowm 1

m havanaka{
now�yamb jrasowzvowm � navi m mekowsamaseric mek�: Gtnel navi
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xortakman havanakanow�yown�, e�e dra hamar anhra�e�t �
jrasowyz anel erkowsic o� pakas mekowsamas:

282. Inqna�i�� gndako�vowm � n ankax krakocnerov: Nrancic
yowraqan�yowr� p1 havanakanow�yamb dip�owm � ayn masin, orte�
ayn anmijapes xocowm � inqna�i��, p2 havanakanow�yamb dip{
�owm � va�eliqi baqin  p3 havanakanow�yamb �ndhanrapes �i
dip�owm inqna�i�in: Va�eliqi baqin dipa� ark� �e�q � bacowm
nra mej, orte�ic mek �amowm artahosowm � k litr va�elanyow�:
KorcnelovM litr va�elanyow�, inqna�i�� da�nowm � anmartownak:
Gtnel gndako�ow�yownic mek �am anc inqna�i�i anmartownak
linelow havanakanow�yown�:

283. Mrcow�yan mej en mtel k hra�igner, oroncic yowraqan�yowr�
n angam krakowm � �iraxin: Mek krakocov �iraxin dip�elow
havanakanow�yown� i-rd hra�gi hamar havasar � pi-i (i = 1,
2, . . ., k): Mrcow�yown� �ahowm � a�avel �at dipowmner kataro�
hra�ig�: In�? havanakanow�yamb mrcowm� kha��i hra�igneric
mek�:

284. Be�nowlii sxemayowm yowraqan�yowr �or�i hajo�ow�yan ha{
vanakanow�yown� havasar � p-i: In�pisi? havanakanow�yamb k-rd
hajo�ow�yown� te�i kownena l-rd �or�owm:

285. Be�nowlii sxemayowm hajo�ow�yan havanakanow�yown� p �:
Gtnel 2n aydpisi �or�erowm m+ n hajo�ow�yownner  bolor zowyg
hamarner owneco� �or�erowm ayn stanalow havanakanow�yown�:

286. Be�nowlii sxemayowm p = 1
2 : Apacowcel, or

1
2
√
n
≤ P2n(n) <

1√
2n+1

:

287. Masniki �ar�owm� a�ancqi ambo�j keterov �ekavarvowm
� Be�nowlii sxemayov, orte� <1> elqi er alow havanakanow�yown�
p �: Masnakic� ir dirqic te�a�oxvowm � har an aj ket�, e�e
tvyal �or�owm er acel � <1>-�, haka�ak depqowm` �ax ket�: Gtnel
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0 ketic masniki n qayleric heto m ket te�a�oxvelow havana{
kanow�yown�:

288. p havanakanow�yamb yowraqan�yowr vayrkyan ankax �a{
manaki myows paheric �anaparhov ancnowm � avtomeqena: He{
tiotnin �anaparh� ancnelow hamar anhra�e�t � 3 vayrkyan:
In�pisi? havanakanow�yamb �anaparhin moteco� hetiotn� an{
cowm� katarelow hamar stipva� klini spasel` a) 3 vrk., b) 4 vrk.,
g) 5 vrk.:

289. Be�nowlii sxemayowm p-n <1> elqi havanakanow�yownn �, q =
1−p-n` <0> elqi havanakanow�yown�: Gtnel 00 (erkow hajordakan
zro) ���ayi aveli �owt qan 01 ���an irakananalow havanaka{
now�yown�: Ha�vel ayd havanakanow�yown� ayn masnavor depqowm,
erb p = 1

2 :

290. 289-rd xndri paymannerowm gtnel 00 (erkow hajordakan
zro) ���ayi aveli �owt qan 10 ���an irakananalow havanaka{
now�yown�: Ha�vel ayd havanakanow�yown� p = 1

2 depqowm:

291. Ditarkenq ankax �or�eri hajordakanow�yown, orte� yow{
raqan�yowr �or�� za�i netowmn �: In�pisi? havanakanow�yamb
<6>-i ereq hajordakan irakanacowm� te�i kownena aveli �owt,
qan <1>-i erkow hajordakan irakanacowm�:

292. Ditarkenq ankax �or�eri hajordakanow�yown�, oroncic
yowraqan�yowrowm or � patahowy� (<hajo�ow�yown>) te�i � ownenowm
p havanakanow�yamb, isk hakadir patahowy��` (<anhajo�ow{
�yown>) q = 1 − p havanakanow�yamb: I?n� havanakanow�yamb
a hajordakan <hajo�ow�yownner�> kirakananan b hajordakan
<anhajo�ow�yownneric> aveli �owt:

293. S = {1, 2, . . . , N} bazmow�yownic patahakanoren  mim{
yancic ankax vercvowm en erkow A1  A2 en�abazmow�yownner
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aynpes, or S-in patkano� tarr� ankax myows tarreric p hava{
nakanow�yamb mtnowm � Ai bazmow�yan mej  q = 1−p havana{
kanow�yamb mnowm � ayd bazmow�yownic dowrs: In�i? � havasar A1∩
A2 = ∅ patahowy�i havanakanow�yown�:

294. S = {1, 2, . . . , N} bazmow�yownic en�abazmow�yownneri �nt{
row�yan nowyn sxemayov, or� berva� � xndir 293-owm, iraric an{
kax �ntrvowm en A1, A2, . . . , Ar, r ≥ 2 en�abazmow�yownner: Gtnel
�ntrva� en�abazmow�yownneri zowyg a� zowyg �hatvelow havana{
kanow�yown�:

295. Dicowq P -n  P ′-� n  n + 1 ankax �or�erowm hama{
patasxanabar A patahowy�i er alow amenahavanakan �vi
havanakanow�yownnern en (yowraqan�yowr �or�owm P (A) = p): Apa{
cowcel, or P ′ ≤ P , �nd orowm, e�e (n+ 1) · p-n ambo�j �iv ��, apa
havasarow�yan n�an� baca�vowm �:

296. Kapi g�ov ha�ordowm en 100 n�an: Ha�ordman �n�acqowm
yowraqan�yowr n�an karo� � a�ava�vel ankax myowsneric 0,005
havanakanow�yamb: Gtnel ereqic o� avel n�anneri a�ava�va�
linelow havanakanow�yan motavor ar�eq�:

297. 130 kanal owneco� kapi gi�� miacnowm � A ket� 1000
abonent owneco� B keti het: Abonentneric yowraqan�yowr� �gt�{
vowm � he�axosic mijin� �amowm 6 rope: Gtnel abonentneri an{
xa�an spasarkman havanakanow�yown�:

298. 2100 ankax �or�eric yowraqan�yowrowm patahowy�i ere{
valow havanakanow�yown� havasar � 0,7-i: In�pisi? havanaka{
now�yamb patahowy�� ker a a) o� pakas qan 1470  o� aveli
qan 1500 angam, b) o� pakas qan 1470 angam, g) 1469-ic o�
aveli angam:

299. Ankax �or�eric yowraqan�yowrowm patahowy�i er alow ha{
vanakanow�yown� havasar � 0,8-i: Qani? angam petq � krknel
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�or��, orpeszi 0,9 havanakanow�yamb hnaravor lini pndel, or
patahowy�� ker a o� pakas, qan 75 angam:

300. ��i�qi mek �amva �n�acqowm asowpi het tiezeranavi
baxman havanakanow�yown� havasar � 0,001-i: Gtnel ��i�qi ereq
amsva �n�acqowm (hownisi 1-ic min� �gostosi 31-�) aydpisi
asowpi het baxowmneri �vi vstaheli sahmanner�, e�e gor�na{
kanapes vstahow�yan havanakanow�yown� tvyal depqowm hava{
sar � 0,995-i:

301. 1000 te�anoc �atron� owni erkow tarber mowtqer: Yow{
raqan�yowr mowtqi mot ka hander�aran: Qani? te� � anhra�e�t
yowraqan�yowr hander�aranowm, orpeszi mijinowm 100-ic 99 dep{
qowm bolor handisatesner� karo�anan �gtvel ayn mowtqi han{
der�arani �a�ayow�yownic, orte�ic ners en mtel:

302. Gtnel aynpisi ε > 0 �iv, ori depqowm 0,99 havanaka{
now�yamb patahowy�i haraberakan ha�axakanow�yan  dra
er alow havanakanow�yan �e�man bacar�ak ar�eq� �gerazanci
ε-in:

303. Avanowm ka 2800 bnaki�: Nrancic yowraqan�yowr� amsakan
mot 6 angam gnacqov meknowm � qa�aq, ow� orow�yan �rer� mek�
myowsic ankax �ntrelov patahakanoren: Gtnel gnacqi ayn �oq{
ragowyn taro�ow�yown�, ori depqowm ayn ambo�jow�yamb klcvi mijin
ha�vov 100 �rowm o� aveli, qan mek angam (gnacq� gnowm � �rakan
mek angam):
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Patahakan me�ow�yown  ba�xman fownkcia

Dicowq trva� � (Ω,F , P ) havanakanayin tara�ow�yown�: Ω-i
vra oro�va�  irakan ar�eqner �ndowno� �a�eli ξ = ξ(ω) fownk{
cian anvanowm en patahakan me�ow�yown: Aysinqn`

ξ : Ω → R1, ξ−1(B) = {ω : ξ(ω) ∈ B} ∈ F ,

∀B ∈ B(R1): P{ω : ξ(ω) ∈ B} havanakanow�yown�, orpes fownk{
cia B-ic, B ∈ B(R1), ko�vowm � ξ patahakan me�ow�yan hava{
nakanow�yownneri ba�xowm kam ξ patahakan me�ow�yan ba�xowm
 n�anakvowm � Pξ(B)-ov`

Pξ(B) = P (ω : ξ(ω) ∈ B}, B ∈ B(R1) :

Masnavor depqowm, erb B = (−∞, x), P (ω : ξ(ω) ∈ (−∞, x)) =
P (ω : ξ(ω) < x) havanakanow�yown�, orpes fownkcia x-ic, x ∈
R1, anvanowm en ξ patahakan me�ow�yan ba�xman fownkcia  
n�anakowm en Fξ(x)-ov`

Fξ(x) = P (ω : ξ(ω) < x) = P (ξ < x) :

Ba�xman fownkcian ��tva� � het yal hatkow�yownnerov`
1. Fξ(x1) ≤ Fξ(x2), erb x1 < x2,
2. lim

x→−∞
Fξ(x) = Fξ(−∞) = 0, lim

x→+∞
Fξ(x) = Fξ(+∞) = 1,

3. Fξ(x− 0) = Fξ(x):
N�enq na Fξ(x)-i myows kar or hatkow�yownner�, oronq bxowm

en 1.-3. himnakan hatkow�yownneric`
a) 0 ≤ Fξ(x) ≤ 1,
b) P (a ≤ ξ < b) = Fξ(b)− Fξ(a)
g) P (ξ = x) = Fξ(x+ 0)− Fξ(x),
d) Fξ(x)-� karo� � ownenal o� aveli qan ha�veli �vov xzman

keter:
1.-3. paymannerin bavararo� cankaca� F (x), x ∈ R1 fownk{

cia handisanowm � or � ξ patahakan me�ow�yan ba�xman fownk{
cia` Fξ(x) = F (x):
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ξ patahakan me�ow�yownn owni diskret ba�xowm, e�e ayn �ndow{
nowm � verjavor kam ha�veli �vov ar�eqner` x1, x2, ..., xk, .. hama{
patasxanabar pk = P (ξ = xk), k = 1, 2, .., havanakanow�yown{
nerov,

∑
k

pk = 1: Diskret ξ patahakan me�ow�yown� bnow�agrvowm

� het yal a�yowsakov`

ξ x1 x2 . . . xk . . .

P p1 p2 . . . pk . . .
pk ≥ 0, k = 1, 2, ...,

∑
k

pk = 1,

or� ko�vowm � ξ-i ba�xman �renq:
Ays depqowm Fξ(x)-� asti�ana� �, nra xzman ketern en

x1, x2, ..., xk, ..., isk yowraqan�yowr xk, k = 1, 2, ..., xzman ketowm
xzman me�ow�yown� havasar �

Fξ(xk + 0)− Fξ(xk) = pk :

Diskret ξ patahakan me�ow�yan ba�xman fownkcian owni he{
t yal tesq�`

Fξ(x) =
∑

k:xk<x

pk :

ξ patahakan me�ow�yownn owni bacar�ak an�ndhat ba�xowm,
e�e goyow�yown owni o� bacasakan borelyan fξ(x) fownkcia ayn{
pisin, or cankaca� borelyan B ∈ B(R1) bazmow�yan hamar

Pξ(B) = P (ξ ∈ B) =

∫
B

fξ(x)dx,

orte�
∫
R1

fξ(x) dx = 1: fξ(x)-� anvanowm en ξ patahakan me�ow�{

yan xtow�yan fownkcia kam ξ patahakan me�ow�yan xtow�yown:
Masnavor depqowm, erb B = (−∞, x)`

Fξ(x) =

x∫
−∞

fξ(u)du,

orte�
∞∫

−∞
fξ(x) dx = 1:
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Cankaca� f(x), x ∈ R1, fownkcia, orn ��tva� � het yal
hatkow�yownnerov`

1. f(x) ≥ 0,

2.
∞∫

−∞
fξ(x) dx = 1

handisanowm � or � ξ patahakan me�ow�yan xtow�yown` fξ(x) =
f(x): Berenq mi qani haytni ba�xowmneri �rinakner:

Diskret ba�xowmner

1. Binomakan ba�xowm p, n parametrerov (n-� bnakan �iv �,
0 ≤ p ≤ 1)`

P (ξ = k) = Ck
np

k(1− p)n−k, k = 0, 1, 2, ..., n :

2. Powasoni ba�xowm λ > 0 parametrov (ξ ∼ Π(λ))`

P (ξ = k) =
λk

k!
e−λ, k = 0, 1, 2, ...

3. Erkra�a�akan ba�xowm p parametrov (0 ≤ p ≤ 1)`

P (ξ = k) = (1− p)k−1 · p, k = 1, 2, ...

4. Hipererkra�a�akan ba�xowm n,M,N parametrerov (n-�,M-�,
N-� bnakan �ver en)`

P (ξ = k) =
Ck
MC

n−k
N−M

Cn
N

, k = max(0, n−N +M), ...,min(M,n) :

Bacar�ak an�ndhat ba�xowmner

1. Havasara�a� ba�xowm [a, b] mijakayqowm`

F (x) =


0, x ≤ a
x−a
b−a , a < x ≤ b

1, x > b

, f(x) =

{
1

b−a , x ∈ (a, b)

0, x /∈ (a, b)
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2. Cowc�ayin ba�xowm λ > 0 parametrov`

F (x) =

{
1− e−λx, x ≥ 0

0, x < 0
, f(x) =

{
λe−λx, x ≥ 0

0, x < 0 :

3. Normal (Gaowsi) ba�xowm (a, σ) parametrerov`−∞ < a < +∞,

σ2 > 0, (ξ ∼ N(a, σ2))`

f(x) =
1

σ
√
2π

exp

{
−(x− a)2

2σ2

}
, −∞ < x < +∞ :

ξ ∼ N(0, 1) patahakan me�ow�yownn anvanowm en standart normal
patahakan me�ow�yown:
4. Ko�ii ba�xowm (a, σ) parametrerov` −∞ < a < +∞, σ > 0

f(x) =
1

π
· σ

σ2 + (x− a)2
, −∞ < x <∞ :

Standart Ko�ii ba�xowm`

f(x) =
1

π(1 + x2)
, −∞ < x <∞ :

5. Gamma ba�xowm (α, λ) parametrerov` α > 0, λ > 0, (ξ ∼ Γ(α, λ))`

f(x) =

{
αλ

Γ(λ)x
λ−1e−αx, x ≥ 0

0, x < 0,

orte� Γ(λ) =
∞∫
0

xλ−1e−x dx-� �yleri gamma fownkcian �, n bnakan

�veri hamar Γ(n) = (n− 1)!  Γ(12) =
√
π:

A

304. Meta�adram� netvowm � erkow angam: Ka�owcel gerbi
handes galow �vi ba�xman �renq�: Gtnel ba�xman fownkcian  
ka�owcel dra grafik�:
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305. Dicowq 10 manrakneric 8-� standart en: Patahakanoren
vercnowm en erkow manrak: Kazmel vercva� manrakneri mej stan{
dart manrakneri �vi ba�xman �renq�: Gtnel ba�xman fownkcian
 ka�owcel dra grafik�:

306. Artadranqi 10%-� xotan �: Patahakanoren vercnowm
en �ors manrak: Gtnel dranc mej xotan manrakneri �vi ba�x{
man �renq�:

307. Hing sarqeri howsaliow�yown� stowgelow hamar katarowm
en hajordakan ankax �or�arkowmner: Yowraqan�yowr hajord sar{
q� stowgman � en�arkvowm miayn ayn depqowm, erb naxord� howsali
�: Kazmel stowgva� sarqeri �vi ba�xman �renq�, e�e �or�arkow{
m� ancnelow havanakanow�yown� drancic yowraqan�yowri hamar
havasar � 0,9-i:

308. Meta�adram� netowm en min� gerbi a�ajin angam ere{
val�: Dicowq ξ-n netowmneri �ivn �: Kazmel ξ patahakan me�ow{
�yan ba�xman �renq�, gtnel P (ξ > 1) havanakanow�yown�:

309. Hra�gi mek krakocov �iraxin dip�elow havanakanow{
�yown� havasar � 0,8-i: Hra�ig� krakowm � min� a�ajin vripowm�:
Kazmel krakocneri �vi ba�xman �renq�:

310. Erkow basketbolist hajordabar netowm en gndak� depi
zambyow� min� a�ajin hajo�ow�yown�: Ka�owcel netowmneri �vi
ba�xman �renq� yowraqan�yowr basketbolisti hamar, e�e hajo{
�ow�yan havanakanow�yown� a�ajin basketbolisti hamar hava{
sar � 0,4-i, isk erkrordi hamar` 0,6-i:

311. Dicowq F (x)-� an�ndhat ba�xman fownkcia �: Apacowcel,
or

∞∫
−∞

F (x)dF (x) =
1

2
:
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312. Apacowcel, or cankaca� an�ndhat F (x) ba�xman fownk{
ciayi hamar  cankaca� bnakan n  k �veri hamar te�i owni
het yal a�n�ow�yown�`

∞∫
−∞

F k(x)dFn(x) =
n

n+ k
:

313. ξ patahakan me�ow�yan ba�xman fownkcian havasar �

F (x) =


0, x ≤ 0,

x2, 0 < x ≤ 1,

1, x > 1 :

Gtnel �ors ankax �or�eric ereqowm ξ patahakan me�ow�yan
�ndowna� ar�eqneri [0, 25; 0, 75] mijakayqowm gtnvelow havana{
kanow�yown�:

314. Trva� � in�-or patahakan me�ow�yan ba�xman fownk{
cian

F (x) =



0, x ≤ 0

1/2, 0 < x ≤ 1

3/5, 1 < x ≤ 2

4/5, 2 < x ≤ 3

9/10, 3 < x ≤ 3, 5

1, x > 3, 5 :

Gtnel ayd patahakan me�ow�yan ba�xman a�yowsak�:

315. Dicowq trva� � ξ patahakan me�ow�yan xtow�yan fownk{
cian

f(x) =

{
c(1− x2), −1 < x < 1

0, mnaca� depqerowm:
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a) Gtnel c gor�akic�:
b) Gtnel F (x) ba�xman fownkcian:

316. Hnarav?or � ardyoq �ntrel c hastatownn aynpes, or cx−3

fownkcian irenic nerkayacni havanakanow�yownneri ba�xman
xtow�yown het yal bazmow�yownneri vra` a) [1,∞) �a�agay�i b)
[0,∞) �a�agay�i, g) [−2,−1] hatva�i vra:

317. ξ patahakan me�ow�yan havanakanow�yownneri ba�xman
xtow�yownn �`

f(x) =
a

1 + x2
:

Gtnel a) a gor�akic�, b) F (x) ba�xman fownkcian, g) P (−1 ≤
ξ < 1) havanakanow�yown�:

318. ξ patahakan me�ow�yan havanakanow�yownneri ba�xman
xtow�yownn �`

f(x) =
1

π(1 + x2)
:

Ha�vel a) P (ξ ≥ 1), b) P (|ξ| ≥ 1):

319. ξ patahakan me�ow�yan havanakanow�yownneri ba�xman
xtow�yownn �`

f(x) =
a

e−x + ex
:

Gtnel a gor�akic�  erkow ankax �or�erowm ξ patahakan me{
�ow�yan mekic �oqr ar�eq �ndownelow havanakanow�yown�:

320. ξ patahakan me�ow�yown� ba�xva� � <ow��ankyown e�an{
kyan �renqov> [0, a] mijakayqowm`

f(x) =

{
0, x /∈ (0, a)

c
(
1− x

a

)
, x ∈ (0, a) :

Gtnel a) c hastatown�, b) F (x) ba�xman fownkcian, g) P (a/2 ≤
ξ ≤ a) havanakanow�yown�:
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321. ξ patahakan me�ow�yown� ba�xva� � Simpsoni �renqov`
<havasarasrown e�ankyan �renqov> [−a, a] mijakayqowm`

f(x) =


c
(
1 + x

a

)
, x ∈ (−a, 0)

c
(
1− x

a

)
, x ∈ (0, a)

0, x /∈ (−a, a),

Gtnel a) c hastatown�, b) F (x) ba�xman fownkcian, g) P (a/2 ≤
ξ < a) havanakanow�yown�:

322. ξ patahakan me�ow�yownn �ndownowm � o� bacasakan ambo�j
ar�eqner: Apacowcel het yal pndowmneri hamar�eqow�yown�` a)
ξ-n owni havanakanow�yownneri erkra�a�akan ba�xowm,
b) P (ξ = n+ k/ξ ≥ k) = P (ξ = n), k = 0, 1, 2, ..., n = 0, 1, 2, ...:

323. ξ patahakan me�ow�yownn owni λ = 1/3 parametrov
havanakanow�yownneri cowc�ayin ba�xowm: Gtnel a) P (ξ > 3), b)
P (ξ > 6/ξ > 3) g) P (ξ > t+ 3/ξ > t), orte� t > 0 irakan �iv �:

324. Dicowq ξ-n cowc�ayin ba�xowm owneco� patahakan me�ow�{
yown �, isk t > 0 irakan �iv �: Gtnel (ξ− t)-i ba�xman fownkcian
ξ ≥ t paymani depqowm:

325. Diskret ξ patahakan me�ow�yownn owni het yal ba�xman
�renq�`

ξ -2 -1 0 1 2

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

Gtnel a) η1 = ξ2 + 1, b) η2 = |ξ| patahakan me�ow�yownneri
ba�xman �renqner�:

326. ξ patahakan me�ow�yan F (x) ba�xman fownkcian an{
�ndhat � 0 ketowm: In�p?es � ba�xva�

η =

{
ξ
|ξ| , e�e ξ ̸= 0

1, e�e ξ = 0
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patahakan me�ow�yown�:

327. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [0, 1]
mijakayqowm: Gtnel a) η = ξ2, b) η = 1/ξ, g) η = eξ patahakan
me�ow�yownneri havanakanow�yownneri ba�xman xtow�yownner�:

328. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [0, 1]
mijakayqowm: Gtnel a) η = ln ξ−1, b) η = ln( ξ

1−ξ ), g) η = − 1
λ ln(1− ξ)

(orte� λ > 0) patahakan me�ow�yownneri havanakanow�yownneri
ba�xman xtow�yownner�:

329. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [−π/2,
π/2] mijakayqowm: Gtnel a) η = sin ξ, b) η = | sin ξ| patahakan
me�ow�yownneri havanakanow�yownneri ba�xman xtow�yownner�:

330. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [−1, 1]
mijakayqowm: Gtnel η = |ξ| patahakan me�ow�yan ba�xman fownk{
cian:

331. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [0, 2]
mijakayqowm: Gtnel η = |ξ − 1| patahakan me�ow�yan ba�xman
fownkcian:

332. ξ patahakan me�ow�yownn owni standart Ko�ii ba�xowm`

f(x) =
1

π(1 + x2)
, (−∞ < x < +∞)

xtow�yan fownkciayov: Gtnel η = 1/ξ patahakan me�ow�yan
xtow�yown�:

333. l erkarow�yown owneco� �o�� patahakan ketov ba�anva�
� erkow masi: Gtnel ayn ow��ankyan makeresi ba�xman fownkcian,
ori hamar ko�mer en handisanowm �o�ic stacva� maser�:

334. [0, a] mijakayqi vra patahakanoren n�owm en erkow ket`
aysinqn, ayd keteri abscisner� havasara�a� en ba�xva� [0, a]
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mijakayqowm: Gtnel ayd keteri mij e�a� he�avorow�yan ba�xman
fownkcian  havanakanow�yownneri ba�xman xtow�yown�:

335. [0, a] mijakayqi vra patahakanoren n�owm en n ket:
Gtnel �axic k-rd keti abscisi havanakanow�yownneri ba�xman
xtow�yown�:

336. (0, a) ketic OY a�ancqin φ ankyan tak tarva� � ow�i�
gi�: Gtnel ayd ow��i OX a�ancqi het hatman keti abscisi
ba�xman fownkcian  ba�xman xtow�yown�, e�e φ ankyown� hava{
sara�a� � ba�xva� a) [0, π/2] mijakayqowm, b) [−π/2, π/2] mija{
kayqowm:

337. �rdinatneri a�ancqi (0, 0)  (0, R) keteri mij pata{
hakanoren n�va� � mi ket: Ayd ketov OY a�ancqin ow��ahayac
tarva� � x2 + y2 = R2 �rjanag�i lar: Gtnel lari erkarow�yan
havanakanow�yownneri ba�xman xtow�yown�:

338. R �a�av�ov  (0, 0) kentronov �rjanag�i vra pataha{
kanoren n�owm en mi ket, ayd keti b e�ayin ankyown� havasara{
�a� � ba�xva� [−π, π]-owm: Gtnel n�va� keti abscisi havana{
kanow�yownneri ba�xman xtow�yown�:

339. Dicowq ξ patahakan me�ow�yan ba�xman fownkcian ha{
vasar �`

F (x) =



0, x ≤ 0

x/4, 0 < x ≤ 1
1
2 + x−1

4 , 1 < x ≤ 2

11/12, 2 < x ≤ 3

1, x > 3.

Gtnel P (ξ = i), i = 1, 2, 3  P (1/2 ≤ ξ < 3/2):

340. Avtobowsner�, oronc a�xatanqayin �am� sksvowm � a�a{
votyan �am� 7-in, kanga�in en motenowm 15 rope �ndmijowmov:
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Aysinqn nranq �ar�vowm en �am� 7-in, 7:15, 7:30, 7:45  ayln: En�ad{
relov kanga�in motenalow pahi havasara�a� ba�xva�ow�yown�
�am� 7-ic 7:30 mijakayqowm, ha�vel havanakanow�yown�, or na
kspasi a) o� aveli qan 5 rope, b) 10 ropeic aveli:

341. Dicowq ξ patahakan me�ow�yown� havasara�a� � ba�x{
va� (0, 10) mijakayqowm: Ha�vel ξ < 3, ξ > 6, 3 < ξ < 8 patahowy�{
neri havanakanow�yown�:

342. Dicowq ξ-n a = 3, σ2 = 9 parametrerov normal ba�xva�
patahakan me�ow�yown �: Ha�vel P (|ξ − 3| > 6):

343. Dicowq ξ-n a = 10, σ2 = 36 parametrerov normal ba�xva�
patahakan me�ow�yown � : Ha�vel a) P (ξ > 5); b) P (4 < ξ < 16);
g) P (ξ < 8); d) P (ξ < 20); e) P (ξ > 16):

B

344. Dicowq ξ-n  η-n mi nowyn (Ω,F , P ) havanakanayin ta{
ra�ow�yan vra oro�va� patahakan me�ow�yownner en: Apacowcel,
or A = {ω : ξ(ω) < η(ω)}-n, B = {ω : ξ(ω) = η(ω)}-n, C = {ω :
ξ(ω) ≤ η(ω)}-n patahowy�ner en:

345. ξ  η patahakan me�ow�yownner� oro�va� en mi nowyn
(Ω,F , P ) havanakanayin tara�ow�yan vra: Apacowcel, or
a) ξ + η, b) ξ − η, g) ξ · η, d) max(ξ, η), e) min(ξ, η) patahakan
me�ow�yownner en:

346. Dicowq ξ1, ξ2, ..., ξn, ... patahakan me�ow�yownner� oro�va�
en mi nowyn (Ω,F , P ) havanakanayin tara�ow�yan vra: Apacow{
cel, or

inf
n
ξn, sup

n
ξn, lim

n→∞
ξn, lim

n→∞
ξn

patahakan me�ow�yownner en:
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347. Dicowq ξ-n patahakan me�ow�yown �, isk f(x)-� borelyan
fownkcia �: Apacowcel, or η = f(ξ)-n patahakan me�ow�yown �:

348. Katarva� �or�eri ξ �iv� Powasoni ba�xowm owneco�
patahakan me�ow�yown �`

P (ξ = k) =
λk

k!
e−λ, k = 0, 1, 2, ... :

Yowraqan�yowr �or� p havanakanow�yamb karo� � linel hajo�  
(1−p) havanakanow�yamb` anhajo�: Ka�owcel hajo� �or�eri �vi
ba�xman �renq�:

349. Dicowq F (x)-� ba�xman fownkcia �: Apacowcel, or

G1(x) =
1

h

∫ x+h

x
F (u)du, G2(x) =

1

2h

x+h∫
x−h

F (u)du

fownkcianer� cankaca� h > 0 depqowm handisanowm en ba�xman
fownkcianer:

350. Dicowq F (x)-� ba�xman fownkcia �, �nd orowm F (0) = 0:
Apacowcel, or

G(x) =

{
F (x)− F ( 1x), x ≥ 1

0, x < 1

fownkcian handisanowm � ba�xman fownkcia:

351. Apacowcel, or e�e ba�xman fownkcian an�ndhat � ow��i
yowraqan�yowr ketowm, apa ayn havasara�a� an�ndhat � ambo�j
ow��i vra:

352. Apacowcel, or cankaca� ba�xman fownkcia karo� � owne{
nal o� aveli, qan ha�veli �vov xzman keter:
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353. Kar?o� � ardyoq ba�xman fownkciayi xzman keteri baz{
mow�yown� linel amenowreq xit ow��i vra:

354. Dicowq F (x)-� ξ patahakan me�ow�yan ba�xman fownk{
cian �: Gtnel 1

2(ξ + |ξ|) patahakan me�ow�yan ba�xman fownk{
cian:

355. Dicowq F (x)-� ξ patahakan me�ow�yan ba�xman fownk{
cian �: Gtnel η = aξ + b patahakan me�ow�yan ba�xman fownk{
cian:

356. Dicowq ξ patahakan me�ow�yan F (x) ba�xman fownkcian
an�ndhat �: Gtnel η = F (ξ) patahakan me�ow�yan ba�xman
fownkcian:

357. 
rjani �a�avi�� �a�va� � motavorapes: Gtnel �rjani
makeresi ba�xman fownkcian, hamarelov �a�avi�� havasara{
�a� ba�xva� [a, b] mijakayqowm:

358. Apacowcel, or normal ba�xowm owneco� patahakan me{
�ow�yownic g�ayin fownkcian  s normal �:

359. ξ patahakan me�ow�yownn owni normal ba�xowm (a, σ2) pa{
rametrerov: Gtnel signξ patahakan me�ow�yan ba�xman fownk{
cian:

360. Dicowq ξ ∼ N(0, 1) standart normal patahakan me�ow�{
yown �: Gtnel η = ξ2 patahakan me�ow�yan havanakanow�yownneri
ba�xman xtow�yown�:

361. ξ patahakan me�ow�yownn owni normal ba�xowm (a, σ2) pa{
rametrerov: Gtnel a) η = ξ2, b) η = ξ3 patahakan me�ow�{
yownneri havanakanow�yownneri ba�xman xtow�yownner�:

362. ξ patahakan me�ow�yownn owni cowc�ayin ba�xowm λ = 1
parametrov: Gtnel η = e−ξ patahakan me�ow�yan havanaka{
now�yownneri ba�xman xtow�yown�:
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363. Dicowq ξ patahakan me�ow�yan havanakanow�yownneri
f(x) ba�xman xtow�yownn �`

f(x) =

{
0, x /∈ (−1, 1)
c
2(x+ 1), x ∈ (−1, 1) :

Gtnel c hastatown�  η = 1− ξ2 patahakan me�ow�yan hava{
nakanow�yownneri ba�xman xtow�yown�:

Bazma�a� patahakan me�ow�yown  ba�xman fownkcia

Mi nowyn (Ω,F , P ) havanakanayin tara�ow�yan vra oro�va�
ξ1(ω), ξ2(ω), . . . , ξn(ω) patahakan me�ow�yownneri ξ(ω) = (ξ1(ω),
ξ2(ω), . . ., ξn(ω)

)
hamaxmbow�yown� ko�vowm � n �a�ani pataha{

kan me�ow�yown kam patahakan vektor:

Pξ(B) = P (ω : ξ(ω) ∈ B) = P (ω :
(
ξ1(ω), ξ2(ω), . . . , ξn(ω)

)
∈ B)− n

B ∈ B(Rn), anvanowm en ξ = (ξ1, ξ2, . . . , ξn) patahakan vektori
ba�xowm:
Masnavor depqowm, erb B = (−∞, x1)× (−∞, x2)× . . .× (−∞, xn)

Fξ1,ξ2,...,ξn(x1, x2, . . . , xn) = P (ω : ξ1(ω) < x1, ξ2(ω) < x2, . . . ,

ξn(ω) < xn) = P (ξ1 < x1, ξ2 < x2, . . . , ξn < xn)-� xk ∈ R,
k = 1, 2, . . . , n, anvanowm en ξ = (ξ1, ξ2, . . . , ξn) patahakan vek{
tori ba�xman fownkcia kam ξ1, ξ2, . . . , ξn patahakan me�ow�yown{
neri hamate� ba�xman fownkcia:

Bazma�a� ba�xman fownkcian ��tva� � het yal hatkow{
�yownnerov`
1. Fξ1,ξ2,...,ξk−1,ξk,ξk+1,...,ξn(x1, x2, . . . , xk−1, xk, xk+1, . . . , xn) ≤
≤ Fξ1,ξ2,...,ξk−1,ξk,ξk+1,...,ξn(x1, x2, . . . , xk−1, x

′
k, xk+1, . . . , xn),

erb xk < x′k, k = 1, 2, . . . , n :
2. limFξ1,ξ2,...,ξn(x1, x2, . . . , xn) = 0, erb xi-ic gone mek� �gtowm
� −∞  

lim
x1→+∞
x2→+∞

...
xn→+∞

Fξ1,ξ2,...,ξn(x1, x2, . . . , xn) = 1 :
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3. Fξ1,ξ2,...,ξk−1,ξk,ξk+1,...,ξn(x1, x2, . . . , xk−1, xk − 0, xk+1, . . . , xn) =
= Fξ1,ξ2,...,ξk−1,ξk,ξk+1,...,ξn(x1, x2, . . . , xk−1, xk, xk+1, . . . , xn),
k = 1, 2, . . . , n :
4. Cankaca� a = (a1, a2, . . . , an)-i  b = (b1, b2, . . . , bn)-i hamar`
ak ≤ bk, k = 1, 2, . . . , n

△a1b1 . . .△anbn Fξ1,ξ2,...,ξn(x1, x2, . . . , xn) ≥ 0,

orte�
△akbkFξ1,ξ2,...,ξk−1,ξk,ξk+1,...,ξn(x1, x2, . . . , xk−1, xk, xk+1, . . . , xn) =
= Fξ1,ξ2,...,ξk−1,ξk,ξk+1,...,ξn(x1, x2, . . . , xk−1, bk, xk+1, . . . , xn)−
− Fξ1;ξ2;...;ξk−1;ξk;ξk+1;...;ξn(x1, x2, . . . , xk−1, ak, xk+1, . . . , xn)
ko�vowm � tarberakan �perator:

N�enq na Fξ1,ξ2,...,ξn(x1, x2, . . . , xn) fownkciayi myows kar or
hatkow�yownner�`
a) Fξ1,ξ2,...,ξi,...,ξj ,...,ξn(x1, x2, . . . , xi, . . . , xj , . . . , xn) =
= Fξ1,ξ2,...,ξj ,...,ξi,...,ξn(x1, x2, . . . , xj , . . . , xi, . . . , xn) (hama�a�ow�yan
hatkow�yown)
b) Fξ1,...,ξn−1,ξn(x1, x2, . . . , xn−1,+∞) = Fξ1,ξ2,...,ξn−1(x1, x2, . . . , xn−1)
(hama�aynecva�ow�yan hatkow�yown):

1 - 4 paymannerin bavararo� cankaca� F (x1, x2, . . . , xn)
fownkcia, xk ∈ R, k = 1, 2, . . . , n handisanowm � or � ξ = (ξ1, ξ2,
. . ., ξn) patahakan vektori ba�xman fownkcia`

Fξ1,ξ2,...,ξn(x1, x2, . . . , xn) = F (x1, x2, . . . , xn) :

ξ = (ξ1, ξ2, . . . , ξn) patahakan vektor� diskret �, e�e yowra{
qan�yowr ξk-n, k = 1, 2, . . . , n diskret patahakan me�ow�yown �:

E�e ξ = (ξ1, ξ2, . . . , ξn)-n diskret �, apa cankaca� B ∈ B(Rn)
hamar

Pξ(B) = P (ξ ∈ B) =
∑

i1,i2,...,in:
(ki1

,ki2
,...,kin )∈B

pi1,i2,...,in ,

orte�
pi1,i2,...,in = P (ξ1 = ki1 , ξ2 = ki2 , . . . , ξn = kin),
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isk kij-n ξj , j = 1, ..., n patahakan me�ow�yan hnaravor ar�eq{
neric mekn �:

ξ = (ξ1, ξ2, . . . , ξn) patahakan vektor� bacar�ak an�ndhat
�, e�e goyow�yown owni o� bacasakan borelyan fξ1,ξ2,...,ξn(x1, x2, . . . , xn)
fownkcia aynpisin, or cankaca� B ∈ B(Rn) hamar

Pξ(B) = P (ξ ∈ B) =

∫
B

fξ1,ξ2,...,ξn(x1, x2, . . . , xn) dx1dx2 . . . dxn,

ayste� ∫
Rn

fξ1,ξ2,...,ξn(x1, x2, . . . , xn) dx1dx2 . . . dxn = 1 :

Masnavor depqowm, erb B = (−∞, x1)× (−∞, x2)× . . .× (−∞, xn)
Fξ1,ξ2,...,ξn(x1, x2, . . . , xn) =
x1∫

−∞
. . .

xn∫
−∞

fξ1,ξ2,...,ξn(u1, u2, . . . , un)du1du2 . . . dun,

ayste�
∞∫

−∞
. . .

∞∫
−∞

fξ1,ξ2,...,ξn(u1, u2, . . . , un)du1du2 . . . dun = 1:

fξ1,ξ2,...,ξn(x1, x2, . . . , xn) fownkcian ko�vowm � n-�a�ani ξ = (ξ1,
ξ2, . . . , ξn) patahakan me�ow�yan xtow�yown:

Cankaca� f(x1, x2, . . . , xn), xk ∈ R, k = 1, 2, . . . , n fownkcia,
or� bavararowm � het yal hatkow�yownnerin`
1.f(x1, x2, . . . , xn) ≥ 0,

2.
∞∫

−∞
. . .

∞∫
−∞

f(x1, x2, . . . , xn) dx1dx2 . . . dxn = 1

handisanowm � or � patahakan vektori xtow�yown:

N�enq, or

fξk(xk) =
∞∫

−∞
. . .

∞∫
−∞

fξ1,ξ2,...,ξn(x1, x2, . . . , xn) dx1 . . . dxk−1dxk+1dxn :

Berenq haytni bazma�a� ba�xman �rinak.

Erk�a� normal (Gaowsi) ba�xowm a1, a2, σ1, σ2, r (σ1 > 0, σ2 > 0,
|r| < 1) parametrerov`
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fξ1,ξ2(x1, x2) =
1

2πσ1σ2

√
1−r2

exp
(
− 1

2(1−r2)
[ (x1−a1)2

σ2
1

− 2r(x1−a1)(x2−a2)
σ1σ2

+

(x2−a2)2

σ2
2

]
)
:

Patahakan me�ow�yownneri ankaxow�yown

ξ1, ξ2, . . . , ξn patahakan me�ow�yownner� ko�vowm en ankax, e�e
B1 ∈ B(R) ,B2 ∈ B(R), . . . , Bn ∈ B(R) hamar

P (ξ1 ∈ B1, . . . , ξn ∈ Bn) = P (ξ1 ∈ B1)P (ξ2 ∈ B2) · · ·P (ξn ∈ Bn) :

ξ1, ξ2, . . . , ξn patahakan me�ow�yownnern ankax en ayn  miayn
ayn depqowm, erb

Fξ1,ξ2,...,ξn(x1, x2, . . . , xn) = Fξ1(x1)Fξ2(x2) · · ·Fξn(xn) :

Diskret patahakan me�ow�yownneri ankaxow�yan hamar an{
hra�e�t �  bavarar, orpeszi

P (ξ1 = ki1 , . . . , ξn = kin) = P (ξ1 = ki1)P (ξ2 = ki2) · · · P (ξn = kin) :

Bacar�ak an�ndhat patahakan me�ow�yownneri ankaxow�yan
hamar anhra�e�t �  bavarar, orpeszi

fξ1,ξ2,...,ξn(x1, x2, . . . , xn) = fξ1(x1)fξ2(x2) · · · fξn(xn),

xk ∈ R, k = 1, 2, . . . , n :

Paymanakan ba�xowmner

Diskret depq. E�e ξ-n  η-n diskret patahakan me�ow�yownner
en, apa ξ patahakan me�ow�yan ba�xowm η = y paymani depqowm
sahmanvowm � het yal bana� ov`

pξ/η(x, y) = P (ξ = x/η = y) =
P (ξ = x, η = y)

P (η = y)
=
p(x, y)

pη(y)
,
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y-i bolor ayn ar�eqneri hamar, orte� pη(y) > 0: ξ patahakan
me�ow�yan paymanakan ba�xman fownkcian η = y paymani dep{
qowm sahmanvowm � het yal bana� ov`

Fξ/η(x, y) = P (ξ < x/η = y) =
∑
a<x

pξ/η(a/y)

y-i bolor ayn ar�eqneri hamar, orte� pη(y) > 0:
An�ndhat depq. Dicowq ξ  η patahakan me�ow�yownnern

ownen hamate� f(x, y) xtow�yan fownkcia: ξ patahakan me�ow{
�yan paymanakan xtow�yown η = y paymani depqowm sahmanvowm
� het yal bana� ov`

fξ/η(x/y) =
f(x, y)

fη(y)
,

y-i bolor ayn ar�eqneri hamar, orte� fη(y) > 0: Masnavorapes,

Fξ/η(a, y) =

∫ a

−∞
fξ/η(x/y) dx :

A

364. (ξ, η) patahakan vektori ba�xman xtow�yown� hava{
sar �

f(x, y) =
c

(16 + x2)(25 + y2)
:

Gtnel c-n  F (x, y) ba�xman fownkcian:

365. (ξ, η) patahakan vektori ba�xman fownkcian havasar
�

F (x, y) =

{
1− 2−x − 2−y + 2−x−y, x ≥ 0, y ≥ 0

0, mnaca� depqerowm:

1) Gtnel (ξ, η) patahakan keti x = 1, x = 2, y = 3, y = 5
ow�i�nerov sahmana�akva� ow��ankyan� patkanelow havana{
kanow�yown�:
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2) Gtnel erk�a� ba�xman f(x, y) xtow�yown�:
3) Gtnel (ξ, η) patahakan keti A(1; 3), B(3; 3), C(2; 8) gaga�{
nerov e�ankyan� patkanelow havanakanow�yown�:

366. (ξ, η) patahakan vektori havanakanow�yownneri ba�x{
man xtow�yown� havasar �

f(x, y) =
a

1 + x2 + y2 + x2y2
:

Gtnel a gor�akic�: Gtnel ξ  η patahakan me�ow�yownneri mek
�a�ani ba�xman xtow�yownner�: Anka?x en ardyoq ξ-n  η-n:

367. (ξ, η) patahakan vektori havanakanow�yownneri ba�x{
man xtow�yown� havasar �

f(x, y) =

{
xe−x(1+y), x > 0, y > 0

0, mnaca� depqerowm:

Ha�vel a) ξ patahakan me�ow�yan havanakanow�yownneri ba�x{
man xtow�yown�, b) η patahakan me�ow�yan havanakanow�yown{
neri ba�xman xtow�yown�:

368. (ξ, η) patahakan vektori havanakanow�yownneri ba�x{
man xtow�yown� havasar �

f(x, y) =

{
24xy(1− x)2, 0 ≤ x ≤ 1, 0 ≤ y ≤ 1

0, mnaca� depqerowm:

Apacowcel, or ξ-n  η-n ankax en:

369. (ξ, η) patahakan vektori havanakanow�yownneri ba�x{
man xtow�yown� havasar �

f(x, y) =

{
24x2y(1− x), 0 < x < 1, 0 < y < 1

0, mnaca� depqerowm:
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Apacowcel, or ξ-n  η-n ankax en:

370. Netowm en 2 kanonavor za�: Gtnel ξ  η patahakan
me�ow�yownneri hamate� havanakanow�yownneri ba�xowm�, e�e`

a) ξ-n erkow za�eri vra bacva� miavorneric me�agowynn �,
isk η-n erkow za�eri vra bacva� miavorneri gowmarn �:

b) ξ-n a�ajin za�i vra bacva� miavorn �, isk η-n erkow
za�eri vra bacva� miavorneric me�agowynn �:

371. Sa�oric, or� parownakowm � 5 spitak  8 karmir gndik{
ner, a�anc veradar�man hanowm en 2 gndik: Dicowq ξi-n �ndownowm
� 1 ar�eq�, e�e �ntrva� i-rd gndik� spitak �,  0 ar�eq�` haka{
�ak depqowm: Gtnel ξ1  ξ2-i hamate� havanakanow�yan ba�xow{
m�:

372. Dicowq ξ, η  ζ-n ankax patahakan me�ow�yownner en,
�nd orowm ζ-n �ndownowm � 1 kam 0 ar�eqner hamapatasxanabar
p  q havanakanow�yownnerov, p+ q = 1, ξ-n  η-n ownen hamapa{
tasxanabar F (x)  G(x) ba�xman fownkcianer: Gtnel het yal
patahakan me�ow�yownneri ba�xman fownkcianer�`

a) ζξ + (1− ζ)η,
b) ζξ + (1− ζ)max{ξ, η},
g) ζξ + (1− ζ)min{ξ, η} :

B

373. Apacowcel, or patahakan me�ow�yownn ankax � inqn ire{
nic ayn  miayn ayn depqowm, erb ayn 1 havanakanow�yamb has{
tatown �:

374. Dicowq ξ-n  η-n miatesak ba�xva� ankax patahakan
me�ow�yownner en  P (ξ > 0) = P (η > 0) ≥ 1/2: �i�t ?� ardyoq, or
P (ξ + η > 0) ≥ 1/2:

375. Dicowq ξ-n  η-n patahakan me�ow�yownner en, �nd orowm
P (ξ > 0) = P (η > 0) = 3/4  P (ξ + η > 0) = 1/2: Apacowcel, or
ξ-n  η-n ankax �en:
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376. Dicowq ξ  η patahakan me�ow�yownner� 1 havanaka{
now�yamb havasar �en hastatownneri, �nd orowm P (ξ < η) = 1:
Karo?� en ξ-n  η-n linel ankax:

377. Dicowq ξ, η, ζ patahakan me�ow�yownnern aynpisin en, or
ξ-n ankax � (η + ζ)-ic: Ankax �? ardyoq ξ-n η-ic  ζ-ic:

378. Dicowq ξ, η, ζ patahakan me�ow�yownnern aynpisin en, or
ξ-n ankax � η-ic  ζ-ic: Ankax �? ardyoq ξ-n (η + ζ)-ic:

379. Goyow�yown owne?n ardyoq aynpisi ξ  η patahakan me{
�ow�yownner, or 1 havanakanow�yamb ξ-n  η-n hastatownner �en
 a) ξ-n  (ξ + η)-n ankax en, b) ξ-n  (ξ · η)-n ankax en, g) ξ-n,
(ξ + η)-n  (ξ · η)-n �st hamaxmbow�yan ankax en:

380. Dicowq trva� � het yal havanakanayin tara�ow�yown�`
Ω = {1, 2, 3, 4}, F-� Ω-i bolor en�abazmow�yownneri dasn �, P (1) =
P (2) = P (3) = P (4) = 1/4: Ka�owcel ayd tara�ow�yan vra erkow
ankax patahakan me�ow�yownner, oronq 1 havanakanow�yamb
havasar �linen hastatownneri:

381. Dicowq ξ-n  η-n ankax patahakan me�ow�yownner en,
f(x)-�  g(x)-� borelyan fownkcianer en: Apacowcel, or f(ξ)-n  
g(ξ)-n nowynpes ankax en:

382. Dicowq ξ, η, ζ patahakan me�ow�yownnern �st hamaxmbow�{
yan ankax en: Ankax kline?n ardyoq ξ  (η + ζ) patahakan
me�ow�yownner�: K�oxvi? patasxan�, e�e ξ, η, ζ linen zowyg a�
zowyg ankax:

383. Dicowq ξ1  ξ2-� mi nowyn erkra�a�akan ba�xowm owneco�
ankax patahakan me�ow�yownner en: Apacowcel, or

P (ξ1 = k/ξ1 + ξ2 = n) =
1

n+ 1
, k = 0, 1, 2, ..., n :
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384. Dicowq ξ1  ξ2-� hamapatasxanabar λ1  λ2 paramet{
rerov Powasoni ba�xowm owneco� ankax patahakan me�ow�yown{
ner en: Cowyc tal, or

P (ξ1 = k/ξ1 + ξ2 = n) = Ck
np

kqn−k, k = 0, 1, ..., n,

orte� p = λ1/(λ1 + λ2), q = 1− p:

385. Dicowq ξ  η-n n  p parametrerov ankax binomakan
patahakan me�ow�yownner en: Gtnel ξ+ η = m paymani depqowm
ξ patahakan me�ow�yan ba�xowm�:

386. Netowm en erkow za�: Nkaragrel tarrakan patahowy�{
neri tara�ow�yown�: Dicowq ξ-n a�ajin za�i vra <6> bacvelow
�ivn �, η-n` <6> bacvelow �ivn � erkrord za�i vra: Gtnel ξ  η-i
hamate� ba�xowm�: Apacowcel ξ  η patahakan me�ow�yownneri
ankaxow�yown�:

387. Netowm en erkow za�: Nkaragrel tarrakan patahowy�{
neri tara�ow�yown�: Dicowq ξ-n a�ajin za�i vra bacva� mia{
vorneri �ivn �, η-n` erkrord za�i vra bacva� miavorneri �iv�:
Gtnel (ξ; η) vektori ba�xman �renq�: Apacowcel ξ  η pataha{
kan me�ow�yownneri ankaxow�yown�:

388. (ξ, η) patahakan vektor� havasara�a� � ba�xva�

A(−1, 0),B(1, 0), C(0, 1),D(0,−1) gaga�nerov qa�akowsow nersowm:
Gtnel fξ,η(x, y), fξ(x)  fη(x) xtow�yownner�: Ankax e?n ardyoq ξ
 η patahakan me�ow�yownner�:

389. (ξ, η, ζ) patahakan vektor� havasara�a� � ba�xva�
glanowm, ori bar�row�yown� havasar � 2H , himqi �a�avi��` R,
kentron� gtnvowm � koordinatneri skzbnaketowm, isk �nord� zow{
gahe� � OZ a�ancqin: Gtnel ayd vektori yowraqan�yowr proyek{
ciayi ba�xman xtow�yown�: Ankax e?n ardyoq ayd proyekcianer�:
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390. (ξ, η, ζ) patahakan vektor� havasara�a� � ba�xva�
r �a�av�ov S gndi mej: a) Gtnel ayd vektori yowraqan�yowr kom{
ponenti ba�xman xtow�yown�, b) i?n� havanakanow�yamb (ξ, η, ζ)
patahakan ket� kgtnvi S-i het hamakentron r/2 �a�av�ov
gndi nersowm:

391. Apacowcel, or e�e Fξ(x)  Fη(y) ba�xman fownkcianer�
an�ndhat en hamapatasxanabar x0  y0 keterowm, apa erk{
�a� Fξ,η(x, y) ba�xman fownkcian an�ndhat � (x0, y0) ketowm:

392. Ka�owcel aynpisi erk�a� ba�xman fownkciayi �rinak,
or� lini an�ndhat (x0, y0) ketowm, sakayn mek �a�ani Fξ(x)  
Fη(y) ba�xman fownkcianer� hamapatasxanabar x0  y0 ke{
terowm linen xzvo�:

393. Dicowq F (x)-� ξ patahakan me�ow�yan ba�xman fownk{
cian �: Gtnel a) (ξ, ξ), b) (ξ, |ξ|) patahakan vektori F (x, y)
ba�xman fownkcian:

394. Dicowq ξ  η patahakan me�ow�yownneri hamate� xtow�{
yan fownkcian �`

f(x, y) =
6

7

(
x2 +

xy

2

)
, 0 < x < 1, 0 < y < 2 :

a) Hamozvel, or ayn iskapes xtow�yan fownkcia �:
b) Ha�vel ξ patahakan me�ow�yan xtow�yan fownkcian:
g) Gtnel P (ξ > η):
d) Gtnel P (η > 1

2/ξ <
1
2):

395. Dicowq ξ1-�  ξ2-� Ko�ii standart ba�xowm owneco� an{
kax patahakan me�ow�yownner en: Apacowcel, or η = ξ1+ξ2

1−ξ1ξ2
pa{

tahakan me�ow�yown� nowynpes owni Ko�ii ba�xowm:

396. Dicowq ξ1, ξ2, . . . , ξn, . . . ankax miatesak ba�xva� pa{
tahakan me�ow�yownner en, oronq 1/2 havanakanow�yownnerov �n{

downowm en 0 kam 1 ar�eqner: Gtnel η =
∞∑
k=1

ξk
2k
patahakan me�ow�{

yan ba�xowm�:
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397. Dicowq ξ1, ξ2, . . . , ξn ankax, miatesak ba�xva� pataha{
kan me�ow�yownner en, �nd orowm

P (ξi = 1) = P (ξi = −1) = 1
2 , i = 1, 2, . . . , n :

Gtnel ηn =
n∏

i=1
ξi patahakan me�ow�yan ba�xowm�:

398. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ha{
mate� ba�xowm�`

p(1, 1) = 0, 5, p(2, 1) = 0, 1, p(1, 2) = 0, 1, p(2, 2) = 0, 3 :
Gtnel ξ patahakan me�ow�yan ba�xowm� η = 1 paymani depqowm:

399. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ha{
mate� xtow�yan fownkcian

f(x, y) =

{
c(y2 − x2)e−y, −y ≤ x ≤ y, 0 < y <∞
0, mnaca� depqerowm:

a) Gtnel c gor�akic�:
b) Gtnel ξ  η patahakan me�ow�yownneri xtow�yan fownk{

cianer�:

400. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ha{
mate� xtow�yan fownkcian

f(x, y) =

{
e−(x+y), 0 ≤ x <∞, 0 ≤ y <∞
0, mnaca� depqerowm:

Gtnel P (ξ < η)  P (ξ < a), orte� a > 0 hastatown �iv �:

401. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ha{
mate� xtow�yan fownkcian

f(x, y) =

{
xe−x(1+y), x > 0, y > 0

0, mnaca� depqerowm:

a) Gtnel ξ-i xtow�yan fownkcian η = y paymani depqowm  
η-i xtow�yan fownkcian ξ = x paymani depqowm:
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b) Gtnel ζ = ξη-i xtow�yan fownkcian:

402. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ha{
mate� ba�xowm�`

p(1, 1) = 1/8, p(2, 1) = 1/4, p(1, 2) = 1/8, p(2, 2) = 1/2 :

a) Gtnel η = i, i = 1, 2 paymani depqowm ξ patahakan
me�ow�yan ba�xowm�:

b) Ankax e?n ardyoq ξ-n  η-n:
g) Ha�vel P (ξη ≤ 3), P (ξ + η > 2), P (ξ/η > 1):

403. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ha{
mate� xtow�yan fownkcian

f(x, y) =

{
c(x2 − y2)e−x, 0 ≤ x <∞, −x ≤ y ≤ x

0, mnaca� depqerowm:

Gtnel ξ = x paymani depqowm η patahakan me�ow�yan ba�xowm�:

Patahakan me�ow�yownneric fownkciayi ba�xowm�

Dicowq ξ = (ξ1, ξ2, . . . , ξn)-n n-�a�ani patahakan me�ow�{
yown �, Fξ1,ξ2,...,ξn(x1, x2, . . . , xn)-� nra ba�xman fownkcian �, isk η
= (η1, η2, . . . , ηm)-n m -�a�ani patahakan me�ow�yown �, orte�
ηk = fk(ξ1, ξ2, . . . , ξn), k = 1, 2, . . . ,m  Φη1,...,ηm(y1, y2, . . . , ym)-n
nra ba�xman fownkcian �: Ayd depqowm te�i owni nerkayacowm`

Φη1,η2,...,ηm(y1, y2, . . . , ym) =

∫
. . .

∫
D

dFξ1,ξ2,...,ξn(x1, x2, . . . , xn),

orte�

D = {(x1, x2, . . . , xn) : fj(x1, x2, . . . , xn) < yj , j = 1, 2, . . . ,m} :

E�e n-�a�ani ξ = (ξ1, ξ2, . . . , ξn) patahakan me�ow�yownn owni
fξ1,ξ2,...,ξn(x1, x2, . . . , xn) ba�xman xtow�yown, apa

Φη1,η2,...,ηm(y1, y2, . . . , ym) =
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=

∫
. . .

∫
D

fξ1,ξ2,...,ξn(x1, x2, . . . , xn)dx1dx2 . . . dxn :

E�e ξ = (ξ1, ξ2, . . . , ξn)-� n-�a�ani diskret patahakan me{
�ow�yown �, apa

Φη1,η2,...,ηm(y1, y2, . . . , ym) =
∑

i1,i2,...,in,
fj(ki1 ,ki2 ,...,kin )<yj ,

j=1,2,...,m

pi1,i2,...,in ,

orte�
pi1,i2,...,in = P (ξ1 = ki1 , ξ2 = ki2 , . . . , ξn = kin) :

A

404. Dicowq ξ1, ξ2, ..., ξn ankax patahakan me�ow�yownnern
ownen mi nowyn F (x) ba�xman fownkcia: Gtnel

ξ = min(ξ1, ξ2, ..., ξn)  η = max(ξ1, ξ2, ..., ξn)

patahakan me�ow�yownneri ba�xman fownkcianer�:

405. Dicowq ξ1, ξ2, ..., ξn patahakan me�ow�yownnern ankax en
 ownen hamapatasxanabar λ1, λ2, ..., λn parametrerov cowc{
�ayin ba�xowm: Gtnel η = min(ξ1, ξ2, ..., ξn) patahakan me�ow�yan
ba�xman fownkcian:

406. Dicowq haytni en ξ  η ankax patahakan me�ow�yownne{
ri ba�xman �renqner�`

ξ −1 0 1

P 0, 2 0, 3 0, 5

η 0 1

P 0, 4 0, 6

Gtnel ξ + η, ξ − η, ξ · η patahakan me�ow�yownneri ba�xman
�renqner�:

407. Dicowq ξ  η ankax patahakan me�ow�yownnern ownen
het yal ba�xman �renqner�`
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ξ 0 1 2

P 0, 2 0, 4 0, 4

η 0 1 2

P 0, 3 0, 3 0, 4

Gtnel ξ + η, ξ − η, ξ · η patahakan me�ow�yownneri ba�xman
�renqner�:

B

408. ξ1  ξ2 ankax patahakan me�ow�yownner� ba�xva� en
mi nowyn erkra�a�akan �renqov (P (ξ = k) = qkp, k = 0, 1, 2, ...):
Dicowq η = max(ξ1, ξ2): Gtnel η-i ba�xowm�  (η, ξ1)-i ba�xowm�:

409. Dicowq ξ1, ξ2, ..., ξn-� mi nowyn F (x) ba�xman fownkciayov
ankax patahakan me�ow�yownner en: N�anakenq

ξ = min(ξ1, ξ2, ..., ξn)  η = max(ξ1, ξ2, ..., ξn) :

Gtnel (ξ, η) patahakan vektori ba�xman fownkcian  �gtagor{
�elov hamate� ba�xman fownkcian, gtnel ξ  η-i mia�a� ba�x{
man fownkcianer�:

410. Dicowq ξ1  ξ2 ankax patahakan me�ow�yownnern ownen
hamapatasxanabar λ1  λ2 parametrerov cowc�ayin ba�xowm:
Apacowcel η1 = ξ1−ξ2  η2 = min(ξ1, ξ2) patahakan me�ow�yownne{
ri ankaxow�yown�:

411. Dicowq (ξ1, ξ2) patahakan ketn owni havanakanow�yown{
neri havasara�a� ba�xowm {(x, y); 0 ≤ x ≤ a, 0 ≤ y ≤ a}
qa�akowsow nersowm: Cowyc tal, or ξ1−ξ2  min(ξ1, ξ2) patahakan
me�ow�yownner� ownen mi nowyn ba�xowm, aysinqn, cankaca� t-i ha{
mar P (ξ1 − ξ2 < t) = P (min(ξ1, ξ2) < t):

412. Dicowq ξ1  ξ2-� an�ndhat ba�xman fownkcianerov ankax
patahakan me�ow�yownner en  η = ξ1 + ξ2: Apacowcel, or

a) Fη(x) =

∞∫
−∞

Fξ2(x− u)dFξ1(u) =

∞∫
−∞

Fξ1(x− v)dFξ2(v);
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b) e�e ξ1  ξ2 patahakan me�ow�yownneric mekn owni havanaka{
now�yownneri ba�xman xtow�yown, apa

fη(x) =

∞∫
−∞

fξ1(x− v)dFξ2(v) kam fη(x) =

∞∫
−∞

fξ2(x− u)dFξ1(u);

g) e�e  ′ ξ1-�,  
′ ξ2-� ownen havanakanow�yownneri ba�xman xtow�{

yownner, apa

fη(x) =

∞∫
−∞

fξ1(x− v)fξ2(v) dv =

∞∫
−∞

fξ2(x− u)fξ1(u) du :

413. Dicowq ξ1  ξ2-� an�ndhat ba�xman fownkcianerov ankax
patahakan me�ow�yownner en  η = ξ1 − ξ2: Apacowcel, or

a) Fη(x) =

∞∫
−∞

Fξ1(x+ v)dFξ2(v) =

∞∫
−∞

[1− Fξ2(u− x)]dFξ1(u);

b) e�e ξ1  ξ2 patahakan me�ow�yownneric mekn owni ba�xman
xtow�yown, apa η-n  s owni xtow�yown  

fη(x) =

∞∫
−∞

fξ1(x+ v)dFξ2(v) kam fη(x) =

∞∫
−∞

fξ2(u− x)dFξ1(u);

g) e�e  ′ ξ1-�,  
′ ξ2-� ownen ba�xman xtow�yownner, apa

fη(x) =

∞∫
−∞

fξ1(x+ v)fξ2(v) dv =

∞∫
−∞

fξ2(u− x)fξ1(u) du :

414. Dicowq ξ1  ξ2 ankax patahakan me�ow�yownnern ownen
an�ndhat ba�xman fownkcianer  η = ξ1 · ξ2: Apacowcel, or

a) Fη(x) =

0∫
−∞

[
1− Fξ2

(x
u

)]
dFξ1(u) +

∞∫
0

Fξ2

(x
u

)
dFξ1(u),
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b) e�e ξ1  ξ2 patahakan me�ow�yownneric mekn owni havanaka{
now�yownneri ba�xman xtow�yown, apa η-n  s kownena havana{
kanow�yownneri ba�xman xtow�yown  

fη(x) =

∞∫
−∞

1

|v|
fξ1

(x
v

)
dFξ2(v) kam fη(x) =

∞∫
−∞

1

|u|
fξ2

(x
v

)
dFξ1(u) :

g) e�e ξ1  ξ2 patahakan me�ow�yownnern ownen xtow�yownner,
apa

fη(x) =

∞∫
−∞

1

|u|
fξ1

(x
u

)
fξ2(u) du :

415. Dicowq ξ1  ξ2 ankax patahakan me�ow�yownnern ownen
an�ndhat ba�xman fownkcianer  η = ξ1

ξ2
: Apacowcel, or

a) Fη(x) =

0∫
−∞

[1− Fξ1(vx)] dFξ2(v) +

∞∫
0

Fξ1(vx) dFξ2(v),

b) e�e ξ1-n owni xtow�yown, apa η-n  s kownena xtow�yown  

fη(x) =

∞∫
−∞

|v| · fξ1(vx)dFξ2(v),

g) e�e ξ1-�  ξ2-� ownen xtow�yownner, apa

fη(x) =

∞∫
−∞

|v|fξ1(vx)fξ2(v) dv :

416. Dicowq fξ1,ξ2(x, y)-� (ξ1, ξ2) patahakan vektori hava{
nakanow�yownneri ba�xman xtow�yownn �: Apacowcel, or ξ1 + ξ2  
ξ1−ξ2 patahakan me�ow�yownnern ownen het yal havanakanow�{
yownneri ba�xman xtow�yownner`

a) fξ1+ξ2(z) =

∞∫
−∞

fξ1,ξ2(x, z − x) dx =

∞∫
−∞

fξ1,ξ2(z − y, y) dy,
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b) fξ1−ξ2(z) =

∞∫
−∞

fξ1,ξ2(z + y, y) dy =

∞∫
−∞

fξ1,ξ2(x, x− z) dx :

417. Dicowq fξ1,ξ2(x, y)-� (ξ1, ξ2) patahakan vektori hava{
nakanow�yownneri ba�xman xtow�yownn �: Apacowcel, or ξ1 · ξ2  
ξ1
ξ2
patahakan me�ow�yownnern ownen het yal havanakanow�yown{

neri ba�xman xtow�yownner`

a) fξ1·ξ2(z) =

∞∫
−∞

fξ1,ξ2

(
z

y
, y

)
dy

|y|
=

∞∫
−∞

fξ1,ξ2

(
x,
z

x

) dx

|x|
,

b) fξ1/ξ2(z) =

∞∫
−∞

fξ1,ξ2(zy, y) · |y| dy :

418. Dicowq ξ  η ankax patahakan me�ow�yownnern �ndownowm
en 0, 1, ..., n ar�eqner�, �nd orowm P (ξ = i) = P (η = i) = 1

n+1 ,
i = 0, ..., n: Gtnel ξ + η patahakan me�ow�yan ba�xman �renq�:

419. ξ1  ξ2 ankax patahakan me�ow�yownnern ownen Powasoni
ba�xowm hamapatasxanabar λ1  λ2 parametrerov: Apacow{
cel, or η = ξ1+ξ2 patahakan me�ow�yown� owni Powasoni ba�xowm
λ1 + λ2 parametrov:

420. Dicowq ξ  η-n ankax, miatesak ba�xva� ambo�j ar�eq{
ner �ndowno� patahakan me�ow�yownner en, pi = P (ξ = i), i =
0,±1,±2, ...: Apacowcel, or

P (ξ − η = 0) =
∞∑

i=−∞
p2i :

421. Dicowq ξ  η-n ankax patahakan me�ow�yownner en mi nowyn
f(x) xtow�yan fownkciayov: Apacowcel, or

fξ−η(0) =

∞∫
−∞

f2(x) dx :
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422. Dicowq ξ1  ξ2-� [a, b] mijakayqowm havasara�a� ba�xva�
patahakan me�ow�yownner en: Gtnel η = ξ1 + ξ2 patahakan
me�ow�yan havanakanow�yownneri ba�xman xtow�yown�:

423. Dicowq ξ-n  η-n [−a/2, a/2] mijakayqowm havasara�a�
ba�xva� ankax patahakan me�ow�yownner en: Gtnel a) η =
ξ1 + ξ2, b) η = ξ1 − ξ2 patahakan me�ow�yan havanakanow�yown{
neri ba�xman xtow�yown�:

424. Dicowq ξ1  ξ2-� [0, 1] mijakayqowm havasara�a� ba�xva�
patahakan me�ow�yownner en: Gtnel a) η = ξ1+ ξ2, b) η = ξ1− ξ2,
g) η = |ξ1− ξ2|, d) η = ξ1 · ξ2, e) η = ξ1/ξ2 patahakan me�ow�yown{
neri havanakanow�yownneri ba�xman xtow�yown�:

425. Gtnel ξ  η patahakan me�ow�yownneri (ξ + η) gowmari
havanakanow�yownneri ba�xman xtow�yown�, e�e ξ-n [0, 2] hat{
va�owm havasara�a� ba�xva� patahakan me�ow�yown �, isk η-n
havasara�a� � ba�xva� [−1, 1] hatva�owm:

426. Dicowq ξ1-�  ξ2-� ankax, miatesak ba�xva� pata{
hakan me�ow�yownner en, oronc havanakanow�yownneri ba�xman
xtow�yown� havasar � f(x) = 1

2e
−|x|: Gtnel η = ξ1 + ξ2 pataha{

kan me�ow�yan havanakanow�yownneri ba�xman xtow�yown�:

427. Dicowq ξ  η patahakan me�ow�yownnern ankax en, �nd
orowm ξ-n owni cowc�ayin ba�xowm λ parametrov, isk η-n havasa{
ra�a� � ba�xva� [0, a] mijakayqowm: Gtnel ξ + η patahakan
me�ow�yan havanakanow�yownneri ba�xan xtow�yown�:

428. Dicowq ξ1 ∼ N(a1, σ
2
1)  ξ2 ∼ N(a2, σ

2
2) ankax patahakan

me�ow�yownnern ownen normal ba�xowmner: Apacowcel, or η = ξ1+ ξ2
patahakan me�ow�yown�  s owni N(a1 + a2, σ

2
1 + σ22) normal ba�{

xowm:

429. Dicowq ξ1  ξ2 ankax patahakan me�ow�yownnern ownen
Γ-ba�xowm hamapatasxanabar (α, β1)  (α, β2) parametre{
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rov: Apacowcel, or η = ξ1 + ξ2 patahakan me�ow�yown�  s owni
Γ-ba�xowm (α, β1 + β2) parametrerov:

430. Dicowq ξ1  ξ2 ankax patahakan me�ow�yownnern ownen
cowc�ayin ba�xowm λ parametrov: Oro�el a) η = ξ1 − ξ2, b) η =
ξ1/ξ2 patahakan me�ow�yownneri ba�xman xtow�yown�:

431. ξ  η patahakan me�ow�yownnern ankax en, �nd orowm
fξ(x) = 12x2(1− x), x ∈ (0, 1), isk fη(y) = 2y, y ∈ (0, 1): Gtnel ξ · η
patahakan me�ow�yan xtow�yan fownkcian:

432. Dicowq ξ-n  η-n ankax, N(0, σ) normal ba�xowm owneco�
patahakan me�ow�yownner en: Apacowcel, or ζ = ξ/η patahakan
me�ow�yown� ba�xva� � Ko�ii �renqov:

433. (ξ1, ξ2) patahakan ket� havasara�a� � ba�xva� r = 1
�a�av�ov �rjani mej: Gtnel η = ξ2/ξ1 patahakan me�ow�yan
havanakanow�yownneri ba�xman xtow�yown�:

434. ξ patahakan me�ow�yownn owni Ko�ii ba�xowm: Apacowcel,

or a) 1/ξ, b) 2ξ
1−ξ2

, g) 3ξ−ξ3

1−3ξ2
patahakan me�ow�yown�  s owni Ko�ii

ba�xowm:

435. Gtnel η = ξ1+ξ2
ξ1

patahakan me�ow�yan ba�xman fownk{
cian, e�e ξ1  ξ2 patahakan me�ow�yownnern ankax en  ownen
havanakanow�yownneri cowc�ayin ba�xowm` f(x) = e−x, x ≥ 0:

436. Gtnel η = ξ1
ξ1+ξ2

patahakan me�ow�yan havanakanow�{
yownneri ba�xman xtow�yown�, e�e ξ1  ξ2 patahakan me�ow�yown{
nern ankax en  ownen havanakanow�yownneri cowc�ayin ba�xowm`
f(x) = e−x, x ≥ 0:

437. Gtnel η = ξ1
ξ1+ξ2

patahakan me�ow�yan havanakanow�{
yownneri ba�xman xtow�yown�, e�e ξ1  ξ2 patahakan me�ow�yown{
nern ankax en  havasara�a� ba�xva� [0, 1] mijakayqowm:
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438. (ξ1, ξ2) patahakan vektorn owni

fξ1,ξ2(x, y) =

{
x+ y, 0 ≤ x ≤ 1, 0 ≤ y ≤ 1

0, mnaca� depqerowm

havanakanow�yownneri ba�xman xtow�yown�: Gtnel η = ξ1 + ξ2
patahakan me�ow�yan havanakanow�yownneri ba�xman xtow�{
yown�:

439. (ξ, η) patahakan vektorn owni

f(x, y) =

{
24xy(1− x)2, 0 < x < 1, 0 < y < 1

0, mnaca� depqerowm

havanakanow�yownneri ba�xman xtow�yown�: Gtnel (ξ ·η) pata{
hakan me�ow�yan havanakanow�yownneri ba�xman xtow�yown�:

440. (ξ, η) patahakan vektori havanakanow�yownneri ba�x{
man xtow�yown� havasar �

f(x, y) =

{
xe−x(1+y), x > 0, y > 0

0, mnaca� depqerowm :

Oro�el (ξ·η) patahakan me�ow�yan havanakanow�yownneri ba�x{
man xtow�yown�:

441. Dicowq ξ1  ξ2-� standart normal`N(0, 1) ba�xowm owneco�,
ankax patahakan me�ow�yownner en: Apacowcel, or ξ1 − ξ2  
ξ1 + ξ2 patahakan me�ow�yownnern ankax en:

442. ξ  η patahakan me�ow�yownnern ankax en  ownen cowc{
�ayin ba�xowm λ = 1 parametrov: Apacowcel (ξ+η)  ξ/η pata{
hakan me�ow�yownneri ankaxow�yown�:

443. Dicowq ξ1-�  ξ2-� ankax standart normal` N(0, 1) ba�{
xowm owneco� patahakan me�ow�yownner en: Ha�vel P (ξ21 + ξ22 <
R2):
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444. Dicowq ξ1  ξ2-� standart normal`N(0, 1) ba�xva�, ankax
patahakan me�ow�yownner en, isk θ-n havasara�a� � ba�xva�
[0, 2π] mijakayqowm: Gtnel ξ1 cos θ+ξ2 sin θ patahakan me�ow�yan
ba�xowm�:

445. Dicowq ξ1, ξ2, ..., ξn ankax, miatesak ba�xva� pataha{
kan me�ow�yownnern ownen cowc�ayin ba�xowm λ > 0 parametrov:

Apacowcel, or Sn =
n∑

k=1

ξk patahakan me�ow�yan havanaka{

now�yownneri ba�xman xtow�yownn owni het yal tesq�`

fSn(x) =

{
(λx)n−1

(n−1)! λe
−λx, x ≥ 0

0, x < 0 :

446. Dicowq ξ1, ξ2, ..., ξn-� standart normal` N(0, 1) ba�xva�,

ankax patahakan me�ow�yownnern en: Apacowcel, or χ2 =
n∑

k=1

ξ2k

patahakan me�ow�yown� owni

fχ2(x) =


1

2n/2Γ(n
2 )
x

n
2
−1 e−

x
2 , x ≥ 0,

0, x < 0

havanakanow�yownneri ba�xman xtow�yown:
447. Dicowq ξ, ξ1, ξ2, ..., ξn patahakan me�ow�yownnern ankax

en  ownen standart normal` N(0, 1) ba�xowm: Apacowcel, or

η =
ξ√

1
n

n∑
i=1

ξ2i

patahakan me�ow�yan havanakanow�yownneri ba�xman xtow�{
yown� havasar �

fη(x) =
Γ
(
n+1
2

)
√
πΓ
(
n
2

)(1 + x2)−
n+1
2 :
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Patahakan me�ow�yan �vayin bnow�agri�ner�

ξ = ξ(ω) patahakan me�ow�yan ma�ematikakan spasowm
kam mijin ar�eq anvanowm en het yal �iv�`

Eξ =

∫
Ω

ξ(ω)P (dω),

e�e aj masowm grva� Lebegi integral� goyow�yown owni: Ayn ham�nk{
nowm � x-i Stiltyesi integrali het

Eξ =

∞∫
−∞

xdFξ(x),

e�e integral� bacar�ak zowgamet �:
Diskret ξ patahakan me�ow�yan ma�ematikakan spasowm�

havasar �`

Eξ =
∑
k

xkpk, e�e
∑
k

|xk|pk <∞ :

Bacar�ak an�ndhat ξ patahakan me�ow�yan ma�ematikakan
spasowm� havasar �`

Eξ =

∞∫
−∞

xfξ(x)dx, e�e

∞∫
−∞

|x|fξ(x)dx <∞ :

g(x) an�ndhat fownkciayi hamar

Eg(ξ) =

∫
Ω

g(ξ(ω))P (dω) =

∞∫
−∞

g(x)dFξ(x) :

Diskret ξ patahakan me�ow�yan depqowm

Eg(ξ) =
∑
k

g(xk)pk, e�e
∑
k

|g(xk)|pk <∞ :
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Bacar�ak an�ndhat ξ patahakan me�ow�yan depqowm

Eg(ξ) =

∞∫
−∞

g(x)fξ(x)dx, e�e

∞∫
−∞

|g(x)|fξ(x)dx <∞ :

νk = Eξk �iv� anvanowm en ξ patahakan me�ow�yan k-rd kargi
skzbnakan moment (k-n irakan �iv �), µk = E(ξ − Eξ)k �iv�
anvanowm en ξ-i k-rd kargi kentronakan moment (k-n irakan
�iv �):
Erkrord kargi kentronakan moment� anvanowm en dispersia  
n�anakowm en Dξ = E(ξ−Eξ)2: σ =

√
Dξ me�ow�yown� anvanowm en

mijin qa�akowsayin �e�owm:
ξ  η patahakan me�ow�yownneri korelyaciayi gor�akic an{

vanowm en het yal me�ow�yown�`

ρ(ξ, η) =
E(ξ − Eξ)(η − Eη)√

DξDη
, Dξ ̸= 0, Dη ̸= 0 :

E(ξ−Eξ)(η−Eη) me�ow�yown� anvanowm en kovariacia  n�anakowm`

cov(ξ, η) = E(ξ − Eξ)(η − Eη) :

N�enq patahakan me�ow�yownneri �vayin bnow�agri�neri hat{
kow�yownner�:
1. EC = C , C-n hastatown �:
2. ECξ = CEξ, C-n hastatown �:
3. Eξ ≥ 0, e�e P (ξ ≥ 0) = 1:
4. E�e ξ ≥ 0  Eξ = 0, apa P (ξ = 0) = 1:
5. Eξ ≥ Eη, e�e P (ξ ≥ η) = 1:
6. EIA(ω) = P (A), orte� IA(ω)-n A bazmow�yan indikatorn �`

IA(ω) =

{
1, ω ∈ A

0, ω /∈ A

7. E(ξ ± η) = Eξ ± Eη, e�e goyow�yown ownen n�va� ereq ma�.
spasowmneric gone erkows�:
8. Eξη = EξEη, e�e ξ  η-n ankax patahakan me�ow�yownner en:
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9. DC = 0, orte� C-n hastatown �iv �:
10. E�e Dξ = 0, apa P (ξ = C) = 1, orte� C = Eξ:
11. D(aξ + b) = a2Dξ, a-n  b-n hastatownner en:
12. D(ξ ± η) = Dξ + Dη, e�e ξ-n  η-n ankax patahakan
me�ow�yownner en:

13. D(
n∑

k=1

ξk) =
n∑

k=1

Dξk + 2
∑
k<j

cov(ξk, ξj):

14. |ρ(ξ, η)| ≤ 1 :
15. |ρ(ξ, η)| = 1 ayn  miayn ayn depqowm, erb P (aξ + bη = c) = 1,
orte� a-n, b-n, c-n hastatownner en:
16. E�e ξ-n  η-n ankax en, apa ρ(ξ, η) = 0: Haka�ak� �i�t ��:
E�e ρ(ξ, η) = 0, apa ξ-n  η-n ko�vowm en �korelacva�:

Patahakan vektori �vayin bnow�agri�ner�

ξ = (ξ1, ξ2, . . . , ξn) pahatakan vektori ma�ematikakan spa{
sowm anvanowm en Eξ = (a1, a2, . . . , an) vektor�, orte� ak = Eξk,
k = 1, 2, . . . , n :

ξ = (ξ1, ξ2, . . . , ξn) pahatakan vektori dispersion (kova{
riacion) matric kam dispersia anvanowm en het yal matric�`

B =


b11 b12 . . . b1n
b21 b22 . . . b2n
. . . . . . . . . . . .
bn1 bn2 . . . bnn

 ,

orte� bij = cov(ξi, ξj) = E(ξi − Eξi)(ξj − Eξj); i, j = 1, 2, . . . , n :
N�enq B matrici hatkow�yownner�`

1. bij = bji; i, j = 1, 2, . . . , n` matric� hama�a� �:
2. bii = Dξi; i = 1, 2, . . . , n :
3. Cankaca� α1, α2, . . . , αn irakan �veri hamar te�i owni

n∑
i=1

n∑
j=1

bijαiαj ≥ 0,

aysinqn B matric� o� bacasakan oro�va� �:
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N�enq oro� kar or anhavasarow�yownner, orte� masnakcowm
en patahakan me�ow�yownneri momentner�:

Ko�ow-Bownyakovskow anhavasarow�yown�` e�e ξ  η pata{
hakan me�ow�yownnern aynpisin en, or Eξ2 <∞, Eη2 <∞, apa

E|ξη| ≤
√
Eξ2

√
Eη2 :

Lyapownovi anhavasarow�yown�` 0 < s < r depqowm

(E|ξ|s)1/s ≤ (E|ξ|r)1/r :

Gyolderi anhavasarow�yown�` e�e p > 1, q > 1, 1
p + 1

q = 1,
E|ξ|p <∞, E|η|q <∞, apa

E|ξη| ≤ (E|ξ|p)
1
p (E|η|q)

1
q :

Minkovskow anhavasarow�yown�` e�e E|ξ|r <∞, E|η|r <∞, r ≥ 1,
apa

(E|ξ + η|r)
1
r ≤ (E|ξ|r)

1
r + (E|η|r)

1
r :

Paymanakan ma�ematikakan spasowm

Dicowq ξ  η-n diskret patahakan me�ow�yownner en: ξ pa{
tahakan me�ow�yan paymanakan ma�ematikakan spasowm η =
y paymani depqowm ko�vowm �

E(ξ/η = y) =
∑
x

xP (ξ = x/η = y) =
∑
x

xpξ/η(x/y)

me�ow�yown�, orte�

pξ/η(x/y) =
P (ξ = x, η = y)

Pη(y)
, Pη(y) = P (η = y) > 0 :

E�e ξ  η-n bacar�ak an�ndhat patahakan me�ow�yownner en,
apa

E(ξ/η = y) =

∫ ∞

−∞
xfξ/η(x/y) dx,
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orte�

fξ/η(x/y) =
fξ,η(x, y)

fη(y)
, fη(y) > 0

paymanakan havanakanayin ba�xman xtow�yownn �:

A

448. ξ patahakan me�ow�yown� �ndownowm � 0,±1,±2, ...,±n ar{
�eqner P (ξ = i) = 1

2n+1 havanakanow�yownnerov: Gtnel Eξ-n  
Dξ-n:

449. N�anaketin krakowm en 20 angam: Mek krakocov dip�elow
havanakanow�yown� havasar � 0,7-i: Gtnel dipowmneri �vi ma�.
spasowm�  dispersian:

450. ξ patahakan me�ow�yown� owni binomakan ba�xowm n, p
parametrerov: Haytni, or Eξ = 12, Dξ = 4: Gtnel n-�  p-n:

451. Xa�aco�� �ahowm � 30$, e�e netva� ereq za�eric yowra{
qan�yowri vra bacvowm � <6>-�, �ahowm � 20$, e�e drancic erkowsi
vra bacvowm � <6>-�,  10$, e�e miayn meki vra � bacvowm <6>-�:
Gtnel xa�aco�i �aha� gowmari ma�. spasowm�:

452. 10 artadranqneric 3-� xotan en: Patahakanoren verc{
nowm en erkow artadranq: Gtnel dranc mej gtnvo� xotan ar{
tadranqneri �vi mijin�  dispersian:

453. 2 spitak  3 s gndik parownako� sa�oric pataha{
kanoren hanowm en 2 gndik: Gtnel dranc mej spitak gndikneri
�vi ma�. spasowm�  dispersian:

454. A patahowy�i i hayt galow havanakanow�yown� n ankax
�or�eric yowraqan�yowrowm havasar � p-i: Gtnel A patahowy�i
i hayt galow  i hayt �galow �veri tarberow�yan ma�. spasowm�:
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455. ξ patahakan me�ow�yownn �ndownowm � o� bacasakan am{
bo�j ar�eqner, �nd orowm Eξ < +∞: Apacowcel, or

Eξ =

n∑
i=1

P (ξ ≥ i) :

456. ξ patahakan me�ow�yown� �ndownowm � o� bacasakan am{
bo�j n ≥ 0 ar�eqner

pn = A
kn

n!

havanakanow�yownnerov: Gtnel A  k-n, e�e haytni �, or Eξ = a:

457. ξ patahakan me�ow�yownn �ndownowm � o� bacasakan am{
bo�j ar�eqner

P (ξ = n) =
an

(1 + a)n+1
, a > 0

havanakanow�yownnerov (Paskali ba�xowm): Ha�vel Eξ-n  Dξ-n:

458. ξ patahakan me�ow�yownn �ndownowm � drakan ambo�j ar{
�eqner nvazo� erkra�a�akan progresia kazmo� havanaka{
now�yownnerov: Gtnel ayd progresiayi a�ajin a andam�  q hay{
tararn aynpes, or Eξ = 10:

459. ξ patahakan me�ow�yownn �ndownowm � 0, 1, ... ar�eqner�
nvazo� erkra�a�akan progresia kazmo� havanakanow�yownne{
rov: a) Gtnel Eξ-i  Dξ-i mij e�a� kaxva�ow�yown�:
b) Gtnel P (ξ = n), n = 0, 1, ..., e�e haytni �, or Eξ = a:

460. Meta�adram� netowm en min� <gerbi> a�ajin angam i
hayt gal�: Gtnel netowmneri �vi ma�. spasowm�  dispersian:

461. Ankax �or�eric yowraqan�yowrowm A patahowy�i i hayt
galow havanakanow�yown� havasar � p-i (0 < p < 1): �or�er�
katarowm en min� A patahowy�i a�ajin angam i hayt gal�:
Gtnel katarvo� �or�eri ξ �vi ma�. spasowm�  dispersian:
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462. [a, b] mijakayqowm havasara�a� ba�xva� ξ patahakan
me�ow�yan ma�. spasowm� havasar � Eξ = 4, isk dispersian`
Dξ = 3: Gtnel ξ patahakan me�ow�yan ba�xman xtow�yown�:

463. ξ patahakan me�ow�yown� ba�xva� � Laplasi �renqov`
f(x) = ae−λ|x|, λ > 0: Gtnel a, Eξ, Dξ-n:

464. ξ patahakan me�ow�yown� ba�xva� � �elei �renqov`

f(x) =

{
0, x ≤ 0

Axe−λ2x2
, x > 0 :

Gtnel A, Eξ, Dξ-n:

465. ξ patahakan me�ow�yownn owni

f(x) =

{
xn

n! e
−x, x ≥ 0

0, x < 0

havanakanow�yownneri ba�xman xtow�yown: Gtnel Eξ  Dξ-n:

466. ξ patahakan me�ow�yownn owni het yal ba�xman �renq�`

ξ -1 0 1

P 1/3 1/3 1/3

Gtnel a) η = |ξ| patahakan me�ow�yan ba�xowm�, b) Eη  Dη-n:

467. ξ patahakan me�ow�yownn owni het yal ba�xman �renq�`

ξ -1 0 1 2

P 0,2 0,1 0,3 0,4

Gtnel η = 2ξ patahakan me�ow�yan ma�. spasowm�  disper{
sian:

468. Dicowq ξ patahakan me�ow�yownn owni cowc�ayin ba�xowm
λ parametrov: Gtnel η = e−ξ patahakan me�ow�yan ma�. spa{
sowm�  dispersian:
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469. ξ patahakan me�ow�yown� havasara�a� � ba�xva�
[0, 1] mijakayqowm: Gtnel a) E sin2 πξ, b) Eeξ:

470. ξ patahakan me�ow�yownn owni het yal ba�xman xtow�{
yown�`

f(x) =

{
1
2 cosx, x ∈

[
−π

2 ,
π
2

]
0, x /∈

[
−π

2 ,
π
2

] :
Gtnel a) η = sin ξ, b) η = | sin ξ| patahakan me�ow�yan ma�.
spasowm�  dispersian:

471. Dicowq Eξ = 0  E|ξ| = 1: Gtnel a) Emax(0, ξ),
b) Emin(0, ξ):

472. Dicowq ξ patahakan me�ow�yan ba�xman xtow�yown� ha{
vasar �

f(x) =
1

π(1 + x2)
:

Ha�vel Emin(|ξ|, 1):

473. l erkarow�yown owneco� �o�� patahakanoren kotrel en 2
masi: Gtnel �oqr masi η erkarow�yan ba�xman fownkcian, Eη-n
 Dη-n:

474. Erk�a� (ξ, η) patahakan me�ow�yan havanakanow�yown{
neri ba�xman �renqn �`

η \ ξ 0 1

-1 0,1 0,2

0 0,2 0,3

1 0 0,2

Gtnel η = 2ξ + η2 patahakan me�ow�yan ma�. spasowm�  
dispersian:

475. Trva� � erk�a� patahakan me�ow�yan havanakanow�{
yownneri ba�xman a�yowsak�`
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η \ ξ 0 1 2 3 4 5

0 0,01 0,05 0,12 0,02 0 0,01

1 0,02 0 0,01 0,05 0,02 0,02

2 0 0,05 0,1 0 0,3 0,05

3 0,01 0 0,02 0,01 0,03 0,1

Gtnel`
1. P (ξ = 2/η = 3), 3. E(ξ + η), 5. P (ξ + η < 5/η ≤ 2),
2. E(ξ/η = 1), 4. E(ξ2/η ≤ 1), 6. E(ξη/η ≤ 1):

476. Netowm en erkow za�: Dicowq ξ-n bacva� miavorneri �ivn
� a�ajin za�i vra, isk η-n bacva� erkow miavorneric me�agowynn
�: a) Gtnel ξ  η patahakan me�ow�yownneri hamate� ba�xowm�,
b) ha�vel Eξ, Dξ, Eη, Dη  cov(ξ, η)-n:

477. Gtnel ζ = 2ξ − 3η patahakan me�ow�yan ma�. spasowm�
 dispersian, e�e

Eξ = 0, Eη = 2, Dξ = 2, Dη = 1, ρ(ξ, η) = − 1√
2
:

478. N�anakenq erkow za�eri vra bacva� miavorneri gowmar�
 tarberow�yown� hamapatasxanabar ξ-ov  η-ov: Apacowcel,
or ξ  η patahakan me�ow�yownner� ankax �en:

479. ξ  η patahakan me�ow�yownnern ankax en  normal
ba�xva� mi nowyn (a, σ2) parametrerov: Gtnel v1 = αξ + βη  
v2 = αξ−βη patahakan me�ow�yownneri korelyaciayi gor�akic�:

480. Dicowq ξ1  ξ2-� ankax  mi nowyn verjavor dispersia
owneco� patahakan me�ow�yownner en: Apacowcel, or η1 = ξ1 + ξ2
 η1 = ξ1 − ξ2 patahakan me�ow�yownner� �korelacva� en:

481. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [0, 1]
hatva�owm: Gtnel het yal patahakan me�ow�yownneri korelya{
ciayi gor�akic�`

a) ξ  ξ2,
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b) ξ  ξ3:

482. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [−1, 1]
hatva�owm: Gtnel het yal patahakan me�ow�yownneri korelya{
ciayi gor�akic�`

a) ξ  sin πξ
2 ,

b) sin πξ
2  cos πξ

2 :

483. Dicowq ξ  η-n ankax patahakan me�ow�yownner en, �nd
orowm Eξ = 1, Eη = 2, Dξ = 1, Dη = 4: Gtnel het yal patahakan
me�ow�yownneri ma�. spasowmner�`

a) ξ2 + 2η2 − ξη − 4ξ + η + 4,

b) (ξ + η + 1)2:

484. Dicowq ξ patahakan me�ow�yownn owni het yal xtow�yan
fownkcian`

a) f(x) =

{
0, x < a

ke−k(x−a), x ≥ a,

b) f(x) =

{
0, x /∈ [0, 2]

1− |x− 1|, x ∈ [0, 2] :
Ha�vel ayd patahakan me�ow�yownneri ma�. spasowm�  disper{
sian:

485. Dicowq ξ  η-n �ndownowm en -1 kam 1 ar�eqner� het yal
havanakanow�yownnerov`

p(i, j) = P (ξ = i, η = j), i = −1, 1, j = −1, 1 :

En�adrenq Eξ = Eη = 0: Apacowcel, or p(1, 1) = p(−1,−1)  
p(−1, 1) = p(1,−1)  gtnel Dξ, Dη, cov(ξ, η):

486. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ba�{
xowm�
p(1, 1) = 1/9, p(2, 1) = 1/3, p(3, 1) = 1/9
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p(1, 2) = 1/9, p(2, 2) = 0, p(3, 2) = 1/18
p(1, 3) = 0, p(2, 3) = 1/6, p(3, 3) = 1/9:

a) Gtnel E(ξ/η = i) i = 1, 2, 3 :

b) Ankax e?n ardyoq ξ-n  η-n:

B

487. Sa�or� parownakowm � N gndik, oroncic n-� spitak
�: Hanel en m gndik (m ≤ min(n,N − n): Dicowq ξ-n hanva�
gndikneri mej spitak gndikneri qanakn �: Gtnel a) ξ pataha{
kan me�ow�yan ba�xowm� (ayn anvanowm en hipererkra�a�akan),
b) gtnel Eξ-n  Dξ-n:

488. 2 spitak  4 s gndik parownako� sa�oric hanowm en
3 gndik  te�a�oxowm en erkrord sa�or, orte� kar 5 spitak
gndik: Aynowhet erkrord sa�oric te�a�oxowm en a�ajin sa�or
4 gndik: Oro�el erkow sa�ornerowm spitak gndikneri ξ1  ξ2 �veri
ma�. spasowmner�:

489. Dicowq n ankax �or�erowm, oroncic yowraqan�yowrowm A
patahowy�i i hayt galow �iv� havasar � µ-i, P (A) = p: ξ-n
patahakan me�ow�yown �, orn �ndownowm � 0 kam 1 ar�eqner` kaxva�
µ-i zowyg kam kent linelowc: Gtnel Eξ-n:

490. m spitak  n s gndik parownako� sa�oric hanowm en
mekakan gndik, yowraqan�yowr angam veradar�nelov ayn sa�or,
min� spitak gndiki a�ajin angam i hayt gal�: Gtnel hanva�
s gndikneri �vi ma�. spasowm�:

491. Dicowq ξ-n Be�nowlii ankax �or�eri hajordakanow�yan
a�ajin �or�ic sksva� <seriayi> (hajo�ow�yownneri kam anha{
jo�ow�yownneri) erkarow�yownn �: Gtnel ξ patahakan me�ow�yan
ba�xowm�, Eξ  Dξ-n:
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492. ξ patahakan me�ow�yownn owni (α, β) parametrerov Γ-ba�{
xowm, aysinqn nra ba�xman xtow�yown� havasar �

f(x) =

{
αβ

Γ(β)x
β−1e−αx, x ≥ 0,

0, x < 0 :

Gtnel Eξ  Dξ-n:

493. ξ patahakan me�ow�yownn owni Powasoni ba�xowm λ pa{
rametrov: Ha�vel E 1

1+ξ :

494. Dicowq F (x) ba�xman fownkcia owneco� ξ patahakan
me�ow�yownn owni ma�. spasowm: Apacowcel, or

Eξ = −
0∫

−∞

F (x) dx+

∞∫
0

[1− F (x)] dx :

495. Dicowq ξ patahakan me�ow�yownn owni F (x) ba�xman fownk{
cia  goyow�yown owni nra ma�. spasowm�: Apacowcel, or te�i ownen
het yal a�n�ow�yownner�`

lim
x→+∞

x(1− F (x)) = 0, lim
x→−∞

xF (x) = 0 :

496. ξ patahakan me�ow�yownn owni het yal ba�xman xtow{
�yown�`

f(x) =

{
0, x /∈ (0, 1)

cx, x ∈ (0, 1) :

Gtnel c hastatown�  η = ξ2 patahakan me�ow�yan ma�. spa{
sowm�  dispersian:

497. a) Gtnel E|ξ|-n, e�e ξ patahakan me�ow�yownn owni (0, σ2)
parametrerov normal ba�xowm,

b) Gtnel E|ξ−a|, e�e ξ-n (a, σ2) parametrerov normal ba�xva�
patahakan me�ow�yown �:
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498. [0, a] hatva�i vra patahakanoren n�owm en erkow ket:
Dicowq η-n nranc mij e�a� he�avorow�yownn �: Oro�el Eη-n  
Dη-n:

499. P ket� havasara�a� � ba�xva� (0, 0) kentronov  R
�a�avi� owneco� �rjani mej: Dicowq P keti he�avorow�yown� �rja{
ni kentronic havasar � η-i: Gtnel Eη-n  Dη-n:

500. P ket� havasara�a� � ba�xva� (0, 0) kentronov  R
�a�avi� owneco� �rjanag�i vra: P ketic �rjanin tarva� � �o�a{
�o�: Gtnel �o�a�o�i ayn hatva�i ξ erkarow�yan ba�xman fownk{
cian  xtow�yown�, or� miacnowm � P ket� 0X a�ancqi nra hat{
man keti het: Goyow�yown owni? ardyoq Eξ-n:

501.R �a�avi� owneco� �rjanag�i vra patahakanoren verc{
nowm en erkow ket: Gtnel dranc mij e�a� ξ he�avorow�yan ba�x{
man fownkcian  ha�vel Eξ-n:

502. Dicowq ξ  η-n o� bacasakan ambo�j ar�eqner �ndowno�
ankax patahakan me�ow�yownner en, �nd orowm Eξ < +∞: Apa{
cowcel, or

Emin(ξ, η) =
∞∑
i=1

P (ξ ≥ i)P (η ≥ i) :

503. Dicowq ξ  η-n [0, 1] mijakayqowm havasara�a� ba�xva�
patahakan me�ow�yownner en: Apacowcel, or ξ-i  η-i cankaca�
kaxva�ow�yan depqowm E|ξ − η| ≤ 1/2: (Cowcowm` ha�vel E|ξ − 1/2|
 E|η − 1/2|  �gtagor�el |x− y| ≤ |x|+ |y| anhavasarow�yown�:)

504. Dicowq ξ patahakan me�ow�yown� normal � ba�xva� (0, 1)
parametrerov: Ha�vel η = cos ξ patahakan me�ow�yan ma�.
spasowm�  dispersian:

505. Dicowq ξ1, ξ2, ..., ξn drakan, miatesak ba�xva�, ankax
patahakan me�ow�yownner en: Apacowcel, or e�e k ≤ n, apa

E

(
ξ1 + ξ2 + ...+ ξk
ξ1 + ξ2 + ...+ ξn

)
=
k

n
:
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506. 1, 2, ..., 29, 30 �veric anveradar� nmow�ahanman sxemayov
vercnowm en tas� �iv: Gtnel n�va� �veri gowmari ma�ematikakan
spasowm�: (Cowcowm` dicowq ξk-n, k = 1, 2, ..., 10, k-rd n�va� �ivn �:
Apacowcel, or ξk-er� miatesak en ba�xva�):

507. Grva� en n namakner, sakayn �rarner� hasceagrva�
en patahakan kargov: Dicowq ξ-n ayn namakneri �ivn �, oronq
hasel en irenc hasceatererin: Gtnel Eξ-n  Dξ-n:

508. Apacowcel, or Eξη = EξEη havasarow�yownic �ndhanowr
depqowm �i bxowm ξ-i  η-i ankaxow�yown�:

509. Apacowcel, or Eξη = EξEη havasarow�yownic bxowm � ξ-i
 η-i ankaxow�yown�, e�e ξ-n  η-n yowraqan�yowrn �ndownowm en
erkow ar�eq:

510. Dicowq ξ patahakan me�ow�yownn owni cowc�ayin ba�xowm λ
parametrov, isk φ-n havasara�a� � ba�xva� [0, 2π] mijakay{
qowm: Gtnel η = sin(ξ+φ) patahakan me�ow�yan ma�. spasowm�,
e�e ξ-n  φ-n ankax en:

511. Dicowq ξ1  ξ2-� (a, σ2) parametrerov ankax, normal
ba�xva� patahakan me�ow�yownner en: Apacowcel, or

Emax(ξ1, ξ2) = a+
σ√
π
, Emin(ξ1, ξ2) = a− σ√

π
:

512. Dicowq (ξ, η) vektorn owni normal ba�xowm, �nd orowm Eξ =
Eη = 0, Eξ2 = Eη2 = 1, Eξη = ρ: Apacowcel, or

Emax(ξ, η) =

√
1− ρ

π
:

513. Dicowq ξ1, ξ2, ..., ξn-� verjavor ma�. spasowmner owneco�
patahakan me�ow�yownner en: Apacowcel, or

Emax{ξ1, ξ2, ..., ξn} ≥ max{Eξ1, Eξ2, ..., Eξn},
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Emin{ξ1, ξ2, ..., ξn} ≤ min{Eξ1, Eξ2, ..., Eξn} :

514. ξ  η patahakan me�ow�yownnern ownen verjavor disper{
sianer`Dξ = σ21 ,Dη = σ22 : GtnelD(ξ+η)-i �o�oxman mijakayq�:

515. Apacowcel, or e�e ξ  η patahakan me�ow�yownnern ankax
en, apa

Dξη = DξDη + (Eξ)2Dη + (Eη)2Dξ, aysinqn Dξη ≥ DξDη :

516. Gtnel hamapatasxanabar [0, 1]  [1, 3] mijakayqerowm
havasara�a� ba�xva� ξ  η ankax patahakan me�ow�yownneri
ξ · η artadryali ma�. spasowm�:

517. (ξ, η) patahakan ket� havasara�a� � ba�xva� R =
[0, 1] × [0, 1] qa�akowsow nersowm: Gtnel ζ = ξ · η patahakan
me�ow�yan ma�. spasowm�  dispersian:

518. (ξ, η) patahakan ket� havasara�a� � ba�xva� (0, 0)
kentron  r = 1 �a�avi� owneco� �rjani nersowm: Gtnel ζ = ξ · η
patahakan me�ow�yan ma�. spasowm�  dispersian:

519. ξ patahakan me�ow�yown� havasara�a� � ba�xva� [a, b]
mijakayqowm: Gtnel a  b-n, e�e Eξ2 = 1, Eξ = −Eξ3:

520. Dicowq ξ1, ξ2, ..., ξn patahakan me�ow�yownnern ankax en,
ownen 0-in havasar ma�. spasowmner  verjavor errord kargi
momentner: Apacowcel, or

E

(
n∑

k=1

ξk

)3

=
n∑

k=1

Eξ3k :

521. Ha�vel λ parametrov cowc�ayin ba�xowm owneco� ξ pa{
tahakan me�ow�yan skzbnakan momentner�:

522. Ha�vel (a, σ2) parametrerov normal ba�xva� ξ pata{
hakan me�ow�yan kentronakan momentner�:
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523. Dicowq ξ patahakan me�ow�yownn �ndownowm � verjavor
�vov o� bacasakan x1, x2, ..., xn ar�eqner: Apacowcel, or

lim
n→∞

Eξn+1

Eξn
= max

1≤i≤k
xi, lim

n→∞
n
√
Eξn = max

1≤i≤k
xi :

524. Apacowcel, or e�e Eξ2 = Eξ3 = Eξ4, apa ξ patahakan
me�ow�yown� diskret �  karo� � �ndownel miayn erkow` 0  1 ar�eqner:

525. Apacowcel, or e�e Eξ2n, Eξ2n+1, Eξ2n+2 �ver� handisa{
nowm en �vabanakan progresiayi hajordakan andamner, apa
nranq irar havasar en, isk ξ me�ow�yown� diskret �  karo� �
�ndownel miayn 0  1 ar�eqner�:

526. ξ patahakan me�ow�yownn �ndownowm � ±1,±2 ar�eqner�
yowraqan�yowr� 1/4 havanakanow�yamb, isk η = ξ2: a) Gtnel ξ-i  
η-i hamate� ba�xowm�: b) Apacowcel, or ρ(ξ, η) = 0: g) Apacowcel,
or ξ-n  η-n ankax �en:

527. (ξ, η) patahakan vektorn owni het yal ba�xman �renq�`

η \ ξ -1 0 1

0 1/12 1/12 1/12

1 0 1/4 1/4

2 1/8 0 1/8

Gtnel nra dispersion matric�:

528. Berel erkow patahakan me�ow�yownneri �rinak, oronc ko{
relyaciayi gor�akic� havasar � 0-i, sakayn dranq ankax �en:

529. ξ  η patahakan me�ow�yownnern ankax en  P (ξ = 1) =
P (ξ = −1) = 1/2, P (η = 1) = P (η = −1) = 1/4, P (η = 0) = 1/2:
Kline?n ardyoq ξ · η  η patahakan me�ow�yownner� a) ankax, b)
�korelacva�:
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530. (ξ, η) patahakan vektor� havasara�a� � ba�xva� (0, 0),
(0, 1), (1, 0) gaga�ner owneco� e�ankyan nersowm: Gtnel ξ-i  η-i
korelyaciayi gor�akic�:

531. Dicowq ξ ∼ N(0, σ): Gtnel (ξ, ξ3) patahakan vektori
dispersion matric�:

532. ξ1, ξ2, ..., ξn patahakan me�ow�yownneric yowraqan�yowr er{
kowsi korelyaciayi gor�akic� havasar � ρ-i: Apacowcel, or

ρ ≥ −1

n− 1
:

533. ξ1, ξ2, ..., ξn+m, (n ≥ m) patahakan me�ow�yownnern an{
kax en, miatesak ba�xva�  ownen verjavor dispersianer:
Gtnel η1 = ξ1 + ξ2 + ... + ξn  η2 = ξm+1 + ξm+2 + ... + ξm+n

patahakan me�ow�yownneri korelyaciayi gor�akic�:

534. Dicowq ξ  η patahakan me�ow�yownner� normal en ba�x{
va�, �nd orowm Eξ = Eη = 0  dranc korelyaciayi gor�akic�
havasar � ρ-i: Gtnel ξ2  η2 patahakan me�ow�yownneri kore{
lyaciayi gor�akic�:

535. Dicowq Eξ = Eη = 0, Dξ = Dη = 1 paymannerin bavara{
ro� ξ  η patahakan me�ow�yownneri korelyaciayi gor�akic�
havasar � ρ-i: Apacowcel, or

Emax{ξ2, η2} ≤ 1 +
√

1− ρ2 :

536. Dicowq

f(x, y) =

{
y2−x2

8 e−x, 0 < y <∞, −y ≤ x ≤ y

0, mnaca� depqerowm

(ξ, η) erk�a� patahakan me�ow�yan hamate� xtow�yan fownk{
cian �: Cowyc tal, or E(ξ/η = y) = 0:
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537. Dicowq

f(x, y) =

{
e
−x

y e−y

y , 0 < x <∞, 0 < y <∞
0, mnaca� depqerowm

(ξ, η) erk�a� patahakan me�ow�yan hamate� xtow�yan fownk{
cian �: Cowyc tal, or E(ξ/η = y) = y :

538. Dicowq

f(x, y) =

{
e−y

y , 0 < x < y, 0 < y <∞
0, mnaca� depqerowm

(ξ, η) erk�a� patahakan me�ow�yan hamate� xtow�yan fownk{
cian �: Gtnel E(ξ2/η = y):

539. Dicowq ξ  η-n hamapatasxanabar λ1  λ2 paramet{
rerov Powasoni ba�xowm owneco� ankax patahakan me�ow�yown{
ner en: Gtnel E(ξ/ξ + η = n):

540. Dicowq

f(x, y) =

{
6xy(2− x− y), 0 < x < 1, 0 < y < 1

0, mnaca� depqerowm

(ξ, η) erk�a� patahakan me�ow�yan hamate� xtow�yan fownk{
cian �: Gtnel E(ξ/η = y), orte� 0 < y < 1:

541. Dicowq

f(x, y) =

{
4y(x− y)e−(x+y), 0 < x <∞, 0 ≤ y ≤ x

0, mnaca� depqerowm

(ξ, η) erk�a� patahakan me�ow�yan hamate� xtow�yan fownk{
cian �: Gtnel E(ξ/η = y):
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542. Dicowq

f(x, y) =

{
1
2ye

−xy, 0 < x <∞, 0 < y < 2

0, mnaca� depqerowm

(ξ, η) erk�a� patahakan me�ow�yan hamate� xtow�yan fownk{
cian �: Gtnel E(eξ/2/η = 1):

543. Dicowq

f(x, y) =

{
2e−2x

x , 0 ≤ x <∞, 0 ≤ y ≤ x

0, mnaca� depqerowm

(ξ, η) erk�a� patahakan me�ow�yan hamate� xtow�yan fownk{
cian �: Gtnel cov(ξ, η) :

544. Dicowq trva� � (ξ, η) erk�a� patahakan me�ow�yan ha{
mate� xtow�yan fownkcian

f(x, y) =

{
1
ye

−(y+x/y), x > 0, y > 0

0, mnaca� depqerowm :

Gtnel Eξ, Eη, cov(ξ, η):

545. Za�� netowm en 3 angam: Dicowq ξ-n <1>-eri i hayt galow
�ivn �, isk η-n` <2>-eri: Gtnel cov(ξ, η) :

546. Jravazanowm ka 100 �owk, oroncic 30-� karp en: Gtnel
patahakanoren vercva� 20 �kneri mej karperi �vi ma�. spa{
sowm�  dispersian:

547. Dicowq ξ1, ξ2, . . . , ξn ankax miatesak ba�xva� pataha{
kan me�ow�yownnern ownen havasara�a� ba�xowm [0, 1] mijakay{
qowm: Gtnel E(min(ξ1, ξ2, . . . , ξn))  E(max(ξ1, ξ2, . . . , ξn)):

548. N mard irenc glxarkner� dnowm en senyakowm: Glxarkner�
xa�nvowm en  yowraqan�yowr� patahakanoren vercnowm � mek�:
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Gtnel ayn mardkanc �vi ma�. spasowm�  dispersian, oronq
�ntrel en irenc se�akan glxarkner�:

549. En�adrenq ark�owm ka 2N qart, oroncic erkowsi vra
n�va� � 1, erkowsi vra n�va� � 2  ayln: Patahakanoren vercnowm
en m qart: Ha�vel ayn zowyg qarteri �vi ma�. spasowm�, oronq
de� s mnowm en ark�i mej:

550. Dicowq ξ1, ξ2, . . . , ξn-� σ
2 dispersiayov ankax, miatesak

ba�xva� patahakan me�ow�yownner en: Apacowcel, or

cov(ξi − ξ, ξ) = 0, orte� ξ =
1

n

n∑
i=1

ξi :

551. Dicowq ξ-n N(0, 1) standart normal ba�xva� pataha{
kan me�ow�yown �  η = a+ bξ + cξ2: Cowyc tal, or

ρ(ξ, η) =
b√

b2 + 2c2
:

Me� �veri �renq

�ebi� i anhavasarow�yown

a) E�e ξ ≥ 0 verjavor Eξ ma�ematikakan spasowm owneco�
patahakan me�ow�yown �, apa

P (ξ ≥ ε) ≤ Eξ

ε
, ε > 0 :

b) E�e ξ patahakan me�ow�yownn owni verjavor Dξ dispersia,
apa

P (|ξ − Eξ| ≥ ε) ≤ Dξ

ε2
, ε > 0 :

Asowm en, or {ξn}n=1,2,... hajordakanow�yown� en�arkvowm � me�
�veri �renqin, e�e ξ1, ξ2, . . . , ξn, . . . patahakan me�ow�yownneri
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hajordakanow�yan hamar te�i owni

lim
n→∞

P

(∣∣∣∣∣ 1n
n∑

k=1

ξk −
1

n

n∑
k=1

Eξk

∣∣∣∣∣ < ε

)
= 1 :

�ebi� i �eorem: Ankax  sahmana�ak dispersianer owneco�
patahakan me�ow�yownneri {ξn}n=1,2,... hajordakanow�yown� en{
�arkvowm � me� �veri �renqin:

�ebi� i �eoremi het anqner�:
a) Be�nowlii �eorem`

lim
n→∞

P
(∣∣∣m
n

− p
∣∣∣ < ε

)
= 1,

orte� ε > 0 cankaca� �iv �, m-� n ankax �or�eri �n�acqowm
A patahowy�i handes galow �ivn �, p-n A patahowy�i havana{
kanow�yownn � yowraqan�yowr �or�owm:
b)

lim
n→∞

P

(∣∣∣∣∣ 1n
n∑

k=1

ξk − a

∣∣∣∣∣ < ε

)
= 1,

orte� ε > 0 cankaca� �iv �, ξ1, ξ2, . . . , ξn, . . . miatesak ba�x{
va� verjavor dispersia owneco� patahakan me�ow�yownner en,
Eξk = a (n = 1, 2, . . .)
g) Powasoni �eorem`

lim
n→∞

P

(∣∣∣∣∣mn − 1

n

n∑
k=1

pk

∣∣∣∣∣ < ε

)
= 1,

orte� ε > 0, pk-n (k = 1, 2, . . .) A patahowy�i havanakanow�yownn
� k-rd �or�owm:m-� n ankax �or�erowm A patahowy�i er owmneri
�ivn �:

Markovi �eorem: {ξn}n=1,2,... hajordakanow�yown� en�arkvowm
� me� �veri �renqin, e�e

lim
n→∞

1

n2
D

(
n∑

k=1

ξk

)
= 0 :
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Kasenq, or ηn patahakan me�ow�yownneri hajordakanow�yown�
�st ba�xman zowgamitowm � η patahakan me�ow�yan�, e�e nranc
Fn(x) ba�xman fownkcianer� zowgamitowm en F (x) ba�xman fownk{
ciayin F (x) downkciayi bolor an�ndhatow�yan keterowm: Kar�

growm en` ηn
D−→ η:

Kasenq, or ηn patahakan me�ow�yownneri hajordakanow�yow{
n� �st havanakanow�yan zowgamitowm � η patahakan me�ow�ya{
n�, e�e kamayakan ε > 0 �vi hamar

P{ω : |ηn(ω)− η(ω)| ≥ ε} → 0, erb n→ ∞ :

Kar� growm en` ηn
P−→ η:

Kasenq, or ηn patahakan me�ow�yownneri hajordakanow�yow{
n� hamarya havasti zowgamitowm � η patahakan me�ow�yan�,
e�e

P{ω : η(ω)−−−→n→∞ η(ω)} = 1 :

Kar� growm en` ηn
h.h.−→ η:

Kasenq, or ηn patahakan me�ow�yownneri hajordakanow�yow{
n� r-rd kargi mijin imastov (r ∈ (0,+∞)) zowgamitowm � η pa{
tahakan me�ow�yan�, e�e E|ηn|r <∞ bolor n-eri hamar  

E|ηn − η|r → 0, erb n→ ∞ :

Kar� growm en` ηn
(r)−→ η:

{ξn}n=1,2,... patahakan me�ow�yownneri
hajordakanow�yown� (Eξk = 0, k = 1, 2, ...) en�arkvowm � me� �veri
ow�e�acva� �renqin, e�e

P

(
1

n

n∑
k=1

ξk → 0

)
= 1 :
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A

552. �gtvelov �ebi� i anhavasarow�yownic, gnahatel hete{
vyal havanakanow�yown�` P (|ξ − Eξ| ≥ 2σ), orte� σ2 = Dξ:

553. �gtvelov �ebi� i anhavasarow�yownic, gnahatel hete{
vyal havanakanow�yown�` P (|ξ − Eξ| < 3σ), orte� σ2 = Dξ:

554. Trva� � ξ patahakan me�ow�yan havanakanow�yownneri
ba�xman �renq�`

ξ 0,3 0,6

P 0,2 0,8
:

Gnahatel het yal havanakanow�yown�` P (|ξ − Eξ| < 0, 2):

555. Trva� � ξ patahakan me�ow�yan havanakanow�yownneri
ba�xman �renq�`

ξ 0,1 0,4 0.6

P 0,2 0,3 0,5
:

Gnahatel het yal havanakanow�yown�` P (|ξ − Eξ| <
√
0, 4):

556. Trva� � ξ patahakan me�ow�yan havanakanow�yownneri
ba�xman �renq�`

ξ -3 -2 -1 0 1 2 3

P 0,1 0,1 0,2 0,2 0,2 0,1 0,1
:

Gtnel P (|ξ| ≥ 1) havanakanow�yan ��grit ar�eq�  ayn hamema{
tel �ebi� i anhavasarow�yownic stacva� gnahatakani het:

557. Mek townk kartofili mijin qa�� 100 g �: Gnahatel pa{
tahakan townk kartofili k�i�� 300 gramic o� aveli linelow ha{
vanakanow�yown�:

558. Me� �vov k��owmneri depqowm marmni mijin k�i�� stacvel
� 5,25 kg: K��i mijin qa�akowsayin �e�owm� havasar � 0,02 kg:
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Gnahatel mek patahakan k��man ardyownqi 5,2 kg-ic 5,3 kg-i
sahmannerowm gtnvelow havanakanow�yown�:

559. Tvyal te�amasi mek tarva �n�acqowm te�owmneri qana{
ki ma�ematikakan spasowm� 55 sm �: Gnahatel ayd te�amasowm
155 sm-ic o� pakas qanakow�yamb te�owmner linelow havanaka{
now�yown�:

560. Dicowq ξ patahakan me�ow�yan ma�. spasowm�  disper{
sian havasar en 20-i: Gnahatel P (0 ≤ ξ ≤ 40):

561. �gtvelov �ebi� i anhavasarow�yownic, gtnel drami 100
netowmneri depqowm gerbi er owmneri ha�axow�yan mek �or�owm
i hayt galow havanakanow�yownic owneca� �e�man 0,1-in �gera{
zancelow havanakanow�yown�:

562. Oro�el |mn − 1
2 | <

1
100 patahowy�i havanakanow�yan sto{

rin ezr�, orte�m-� n ankax �or�erowm A patahowy�i er owmne{
ri �ivn �  A patahowy�i havanakanow�yown� ankax �or�eric
yowraqan�yowrowm havasar � 1

2 , e�e n = 10000;n = 100000:

563. A patahowy�i havanakanow�yown� ankax �or�eric yow{
raqan�yowrowm havasar � 0,25: �gtvelov �ebi� i anhavasarow{
�yownic, gnahatel het yal havanakanow�yown�` P (150 ≤ m ≤
250), orte� m-� 800 ankax �or�erowm A patahowy�i er owmneri
�ivn �:

564. �gtvelov �ebi� i anhavasarow�yownic, gnahatel het {
yal havanakanow�yown�` P (40 ≤ m ≤ 60), orte� m-� 100 ankax
�or�erowm A patahowy�i er owmneri �ivn �: A patahowy�i ha{
vanakanow�yown� ankax �or�eric yowraqan�yowrowm havasar �
0,5-i:

565. 0,99-ic o� pakas havanakanow�yamb, in�pisi verin ezr
kareli � n�el |mn − 1

3 | artahaytow�yan hamar, orte�m-� n ankax



119

�or�erowm A patahowy�i er owmneri �ivn �  A patahowy�i ha{
vanakanow�yown� ankax �or�eric yowraqan�yowrowm havasar � 1

3 ,
e�e n = 10000:

566. �gtvelov �ebi� i anhavasarow�yownic gtnel ε-�, e�e

P (|ξ − Eξ| < ε) > 0, 9  Dξ = 0, 009:

567. Owsano�� han�nowm � qnnow�yown, ori ardyownq� 75 mijinov  
25 dispersiayov patahakan me�ow�yown �: a) Gtnel qnnow�yown�
85 miavoric bar�r stanalow havanakanow�yan verin ar�eq�:
b) Gnahatel owsano�i staca� miavori 65-ic 85 miavori mij 
linelow havanakanow�yown�: g) Qani? owsano� petq � han�ni q�n{
now�yown, orpeszi 0,9-ic o� pakas havanakanow�yamb nranc sta{
ca� miavori mijin �e�owm� 75 ar�eqic lini 5-ic o� aveli:

568. Dicowq ξ-n (0, 10) mijakayqowm havasara�a� ba�xva�
patahakan me�ow�yown �: Gnahatel P (|ξ−5| > 4) havanakanow{
�yown�  hamematel ayn ��grit ar�eqi het:

569. Trva� � ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn −
√
3 0

√
3

pn
1
3

1
3

1
3

(n = 1, 2, . . .) :

Apacowcel, or ayd hajordakanow�yown� en�arkvowm � me� �veri
�renqin:

570. Trva� � ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn −
√
2 0

√
2

pn
1
4

1
2

1
4

(n = 1, 2, . . .) :
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Apacowcel, or ayd hajordakanow�yown� en�arkvowm � me� �veri
�renqin:

571. Trva� � ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn −nα 0 nα

pn
1
2n 1− 1

2n−1
1
2n

(n = 1, 2, . . .) :

Apacowcel, or ayd hajordakanow�yown� en�arkvowm � me� �veri
�renqin:

572. Trva� � ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn −α α

pn
n

2n+1
n+1
2n+1

(n = 1, 2, . . .) :

Apacowcel, or ayd hajordakanow�yown� en�arkvowm � me� �veri
�renqin:

573. Trva� � ξ2, ξ3, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn −
√
n 0

√
n

pn
1√
n

1− 2√
n

1√
n

(n = 2, 3, . . .) :

Ayd hajordakanow�yown� en�arkvow?m � me� �veri �renqin, �e o�
(�gtvel Markovi �eoremic):

574. Trva� � ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn −nα 0 nα

pn
1

2n2 1− 1
n2

1
2n2

(n = 1, 2, . . .) :
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Ayd hajordakanow�yan nkatmamb kareli �? kira�el �ebi� i �eo{
rem�:

575. Trva� � ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn −
√
lnn

√
lnn

pn
1
2

1
2

(n = 1, 2, . . .) :

Ayd hajordakanow�yown� en�arkvowm �? me� �veri �renqin, �e` o�
(�gtvel Markovi �eoremic):

B
576. Apacowcel, or e�e ξ patahakan me�ow�yown� owni verja{

vor �orrord kargi µ4 kentronakan moment, apa

P (|ξ − Eξ| ≥ ε) ≤ µ4
ε4

:

577. Dicowq f(x) > 0 �nvazo� fownkcia �: Apacowcel, or e�e
goyow�yown owni Ef(|ξ − Eξ|) ma�. spasowm�, apa

P (|ξ − Eξ| ≥ ε) ≤ Ef(|ξ − Eξ|)
f(ε)

:

578. Apacowcel, or cankaca� ξ patahakan me�ow�yan hamar
te�i owni het yal anhavasarow�yown�

P (ξ > t2 + ln(Eeξ)) < e−t2 :

579. Oro�el Be�nowlii modelowm ankax �or�eri n �iv�, ori dep{
qowm

P

(∣∣∣∣mn − 1

2

∣∣∣∣ < 1

100

)
> 0, 99 :

580. Za�� netelis xa�aco�� �ahowm � 8$, e�e bacvowm � <6>-�  
v�arowm 1$` haka�ak depqowm: Gnahatel za�i n = 1000 netowm{
neri depqowm xa�aco�i �aha� gowmar� 250$-ic me� linelow hava{
nakanow�yown�:
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581. Za�� netelis xa�aco�� �ahowm � 4 $, e�e bacvowm � <6>-�  
v�arowm 1$` haka�ak depqowm: Gnahatel za�i n = 10000 netowm{
neri depqowm xa�aco�i partva� gowmar� 200$-ic o� pakas line{
low havanakanow�yown�:

582. Erkow za� netelis xa�aco�� �ahowm � aynqan dram, orqan
za�eri vra bacva� �veri tarberow�yownn �, e�e dranq mimyanc
havasar �en, haka�ak depqowm xa�aco�� v�arowm � aynqan dram,
orqan za�eri vra bacva� �veri gowmarn �: 0,99 havanakanow�{
yamb in�pisi �ahowm kareli � era�xavorel xa�aco�in, e�e xa��
krknvowm � n = 3000 angam:

583. Apacowcel

P

 n∑
i=1

pi −m ≥ 2t

√√√√ n∑
i=1

piqi

 < e−t2 ,

anhavasarow�yown�, orte� pi-n i -rd �or�owm A patahowy�i ha{
vanakanow�yownn � (qi = 1 − pi), m-�` n ankax �or�erowm A pa{
tahowy�i handes galow �ivn �:

584. 2500 ankax patahakan me�ow�yownneric yowraqan�yow{
ri dispersian �i gerazancowm 5-in: Gnahatel ayd pataha{
kan me�ow�yownneri mijin �vabanakani` nranc ma�ematikakan
spasowmneri mijin �vabanakanic owneca� �e�man 0,4-in �gera{
zancelow havanakanow�yown�:

585. Trva� � ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
neri hajordakanow�yown�, �nd orowm yowraqan�yowr ξn owni het yal
ba�xman �renq�`

ξn ns n−s

pn
1
2

1
2

(n = 1, 2, . . .) :

s-i ?or ar�eqi depqowm hajordakanow�yown� ken�arkvi me� �veri
�renqin (�gtvel Markovi �eoremic):



123

586. Ankax �or�eric yowraqan�yowrowm A patahowy�i handes
galow havanakanow�yown�` P (A) = p, (P (Ā) = 1 − p): N�anakenq
ξi-ov (i = 1, 2, . . .) i-rd �or�owm A patahowy�i handes galow �iv�:
Apacowcel, or ayd patahakan me�ow�yownneri hajordakanow�yow{
n� en�arkvowm � me� �veri �renqin (�gtvel Markovi �eoremic):

587. Apacowcel, or e�e patahakan me�ow�yownneri disper{
sianeri hajordakanow�yown� sahmana�ak �, �nd orowm yowraqan{
�yowr patahakan me�ow�yown kaxva� � miayn har an pataha{
kan me�ow�yownneric, en�arkvowm � me� �veri �renqin:

588. Trva� � ξ1, ξ2, . . . , ξn, . . . patahakan me�ow�yownneri ha{
jordakanow�yown�, �nd orowm Dξn ≤ C(n = 1, 2, . . .)  rij → 0, erb
|i−j| → ∞ ( rij-n ξi  ξj patahakan me�ow�yownneri korelyaciayi
gor�akicn �): Apacowcel, or ayd hajordakanow�yown� en�arkvowm
� me� �veri �renqin (Be��teyni �eorem):

589. Apacowcel, or Dξn
n → 0, erb n→ ∞ paymanin bavararo�

ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yownneri hajordaka{
now�yown� en�arkvowm � me� �veri �renqin (Xin�ini �eorem):

590. Apacowcel, or e�e |ξn| ≤ k  lim
n→∞

ξn
p
= a, apa lim

n→∞
Eξn =

a: Cowyc tal, or |ξn| ≤ k (k = 1, 2, . . .) payman� kar or �: In�pe?s
kareli � �owlacnel ayd payman�:
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Bnow�agri� fownkcia

ξ patahakan me�ow�yan bnow�agri� fownkcia ko�vowm �

φξ(t) = Eeitξ =

∞∫
−∞

eitxdFξ(x)

fownkcian, orte� Fξ(x)-� ξ-i ba�xman fownkcian �: Diskret pa{
tahakan me�ow�yan hamar bnow�agri� fownkcian klini`

φξ(t) =
∑
k

eitxkpk,

orte� pk = P (ξ = xk): Bacar�ak an�ndhat patahakan me{
�ow�yan hamar`

φξ(t) =

∞∫
−∞

eitxfξ(x)dx,

orte� fξ(x)-� ξ patahakan me�ow�yan xtow�yan fownkcian �:
Bnow�agri� fownkcian havasara�a� an�ndhat � t-i nkatmamb

ambo�j a�ancqi vra, �nd orowm

φ(0) = 1, |φ(t)| ≤ 1, −∞ < t <∞ :

E�e η = aξ + b, apa

φη(t) = φξ(at)e
itb :

E�e ξ  η-n ankax patahakan me�ow�yownner en, apa

φξ+η(t) = φξ(t) · φη(t) :

E�e ξ patahakan me�ow�yan n-rd kargi skzbnakan moment�
verjavor �, apa bnow�agri� fownkcian n angam diferenceli �
 

φ(k)(0) = ik · Eξk, k ≤ n :
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E�e φξ(t) bnow�agri� fownkcian bacar�ak integreli � ambo�j
a�ancqi vra, apa fξ(x) xtow�yan fownkcian artahaytvowm �
φξ(t) bnow�agri� fownkciayi mijocov het yal bana� ov`

fξ(x) =
1

2π

∞∫
−∞

e−itxφξ(t)dt :

�ndhanowr depqowm �i�t � het yal �rjman bana� �`

Fξ(x2)− Fξ(x1) =
1

2π
lim
c→∞

c∫
−c

eitx1 − eitx2

it
φξ(t)dt,

orte� Fξ(x)-� ξ patahakan me�ow�yan ba�xman fownkcian �,
isk x1  x2-� Fξ(x) fownkciayi an�ndhatow�yan keter en:

Ow�i� sahmanayin �eorem. E�e Fn(x) (n = 1, 2, . . .) ba�xman
fownkcianeri hajordakanow�yown� zowgamitowm � F (x) ba�xman
fownkciayin, erb n→ ∞ verjini an�ndhatow�yan keterowm, apa
hamapatasxan φn(t) (n = 1, 2, . . .) bnow�agri� fownkcianeri
hajordakanow�yown�, havasara�a� �st t-i, yowraqan�yowr ver{
javor mijakayqowm zowgamitowm �, erb n → ∞, F (x) ba�xman
fownkciayin hamapatasxano� φ(t) bnow�agri� fownkciayin:

Hakadar� sahmanayin �eorem. Dicowq φn(t) (n = 1, 2, . . .)
bnow�agri� fownkcianeri hajordakanow�yown� t = 0 ketowm zowgami{
towm � φ(t) an�ndhat fownkciayin, erb n → ∞: Ayd depqowm ha{
mapatasxan Fn(x) (n = 1, 2, . . .) ba�xman fownkcianeri hajor{
dakanow�yown�, erb n → ∞, zowgamitowm � φ(t)-in hamapatas{
xano� F (x) ba�xman fownkciayin nra an�ndhatow�yan keterowm:

Sahmanowm. Kasenq, or φ(t) kompleqs ar�eqani fownkcian o�
bacasakanoren oro�va� �, e�e cankaca� n ∈ N , ∀ t1, t2, ..., tn ∈
R, ∀λ1, λ2, ..., λn ∈ C hamar

n∑
i=1

n∑
j=1

φ(ti − tj)λiλj ≥ 0,
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orte� λj-n λj-i hamalow�n �:
Boxneri �eorem. Dicowq φ(t)-n an�ndhat fownkcia �  φ(0) = 1:
Orpeszi φ(t)-n lini bnow�agri� fownkcia anhra�e�t �  bavarar,
or na lini o� bacasakanoren oro�va�:
Het anq. E�e φk(t) bnow�agri� fownkcianer en, k = 1, 2, ..., apa

φ(t) =
∞∑
k=1

ckφk(t)  s bnow�agri� fownkcia �, orte� ck ≥ 0  

∞∑
k=1

ck = 1:

Kentronakan sahmanayin �eorem

�eorem. E�e ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yownneri
hajordakanow�yown� cankaca� τ > 0 �vi hamar bavararowm �

lim
n→∞

1

B2
n

n∑
k=1

∫
|x−ak|>τBn

(x− ak)
2dFk(x) = 0,

paymanin (Lindeberg), orte�

ak = Eξk, B2
n =

n∑
k=1

Dξk, k = 1, 2, . . . , n = 1, 2, . . . ,

Fk(x) = P (ξk < x),

apa

lim
n→∞

P

(
1

Bn

n∑
k=1

(ξk − ak) < x

)
=

1√
2π

x∫
−∞

e−
z2

2 dz (∗)

havasara�a� �st x-i:
Lyapownovi �eorem. E�e ξ1, ξ2, . . . , ξn, . . . ankax patahakan

me�ow�yownneri hajordakanow�yan hamar goyow�yown owni δ > 0
�iv, aynpisin or

lim
n→∞

1

B2+δ
n

n∑
k=1

E|ξk − ak|2+δ = 0,
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apa �i�t � (*)-�:

Het anq. E�e ξ1, ξ2, . . . , ξn, . . . ankax patahakan me�ow�yown{
ner� miatesak en ba�xva�  Dξn ̸= 0, apa �i�t � (*)-�:

A

591. ξ patahakan me�ow�yownn owni havanakanow�yownneri ba�x{
man �renq�`

ξ -1 1

p 1
2

1
2

:

Gtnel ξ-i bnow�agri� fownkcian:

592. ξ patahakan me�ow�yownn owni havanakanow�yownneri ba�x{
man �renq�`

ξ -2 0 2

p 1
4

1
2

1
4

:

Gtnel ξ-i bnow�agri� fownkcian:

593. Gtnel n ankax �or�erowm A patahowy�i handes galow
�vi bnow�agri� fownkcian, e�e A patahowy�i k-rd �or�owm han{
des galow havanakanow�yown�` P (A) = pk k = 1, 2, . . . , n:

594. ξ patahakan me�ow�yownn owni het yal ba�xman fownk{
cian`

F (x) =


0, x ≤ a

p, a < x ≤ b

1, x > b

:

(0 < p < 1): Gtnel ξ-i bnow�agri� fownkcian:

595. Gtnel [−a, a] mijakayqowm havasara�a� ba�xva� pa{
tahakan me�ow�yan bnow�agri� fownkcian:
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596. ξ patahakan me�ow�yownn owni het yal xtow�yan fownk{
cian`

f(x) =

{
0, |x| ≥ a
a−|x|
a2

, |x| ≤ a
:

Gtnel ξ-i bnow�agri� fownkcian:

597. Gtnel

f(x) =
a

2
e−a|x|, a > 0

Laplasi ba�xman bnow�agri� fownkcian:
598. Gtnel

f(x) =

{
0, x ≤ 0

e−x, x > 0

xtow�yown owneco� cowc�ayin ba�xman bnow�agri� fownkcian  
skzbnakan momentner�:

599. Gtnel [a, b] mijakayqowm havasara�a� ba�xva� pata{
hakan me�ow�yan bnow�agri� fownkcian  skzbnakan momentner�:

600. Dicowq trva� � ξ patahakan me�ow�yan bnow�agri� fownk{
cian` φξ(t) = e3(e

it−1): Gtnel P (ξ = 0) havanakanow�yown�:

601. Dicowq trva� � ξ patahakan me�ow�yan φξ(t) bnow�agri�
fownkcian: Gtnel ξ patahakan me�ow�yan ba�xowm�, e�e

a) φξ(t) = cos t
b) φξ(t) = cos2 t:

B

602. Gtnel [a, b] mijakayqowm Simpsoni ba�xman (e�ankyown
ba�xman) bnow�agri� fownkcian:

603. Gtnel

f(x) =
1

π(1 + x2)
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xtow�yamb Ko�ow ba�xman bnow�agri� fownkcian:

604. Gtnel binomakan ba�xman bnow�agri� fownkcian  dra
mijocov ha�vel ma�ematikakan spasowm�  dispersian:

605. Gtnel

P (ξ = m) =
am

(1 + a)m+1
, a > 0, m = 0, 1, 2, ...

Paskali ba�xman bnow�agri� fownkcian  nra mijocov ha�vel
ma�ematikakan spasowm�  dispersian:

606. ξ patahakan me�ow�yownn owni 0  σ2 parametrerov nor{
mal ba�xowm: Bnow�agri� fownkciayi �gnow�yamb gtnel nra bolor
kentronakan momentner�:

607. Gtnel

f(x) =

{
0, x < 0
aλ

Γ(λ)x
λ−1e−ax, x ≥ 0, a > 0, λ > 0

xtow�yan fownkcia owneco� patahakan me�ow�yan bnow�agri�
fownkcian  skzbnakan momentner�:

608. Apacowcel Powasoni  normal ba�xowmneri kayownow�yown�:

609. ξ patahakan me�ow�yan bnow�agri� fownkcian �`

φ(t) = e−a|t|, a > 0 :

Gtnel ayd patahakan me�ow�yan xtow�yan fownkcian:

610. ξ patahakan me�ow�yan bnow�agri� fownkcian �`

φ(t) =
1

1 + t2
:
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Gtnel ayd patahakan me�ow�yan xtow�yan fownkcian:

611. Apacowcel, or

φ1(t) =
∞∑
k=1

ak cos kt  φ2(t) =
∞∑
k=1

ake
iλkt

fownkcianer�, orte� ak ≥ 0,
∞∑
k=1

ak = 1, bnow�agri� fownkcianer

en  oro�el hamapatasxan ba�xman fownkcianer�:

612. Apacowcel, or
1. e−i|t|

2. 1
1−i|t|

3. φ(t) =

{
0, |t| > 1

1− t2, |t| ≤ 1

4. e−t2(π−arctan t)

fownkcianer� bnow�agri� fownkcianer �en:

613. Apacowcel het yal�` orpeszi patahakan me�ow�yown� li{
ni hama�a� skzbnaketi nkatmamb` anhra�e�t �  bavarar, or
bnow�agri� fownkcian �ndowni miayn irakan ar�eqner:

614. Apacowcel, or cankaca� irakan φ(t) bnow�agri� fownk{
cia bavararowm � het yal anhavasarow�yan�`

1− φ(2t) ≤ 4(1− φ(t))

cankaca� t ∈ R-i hamar:

615. Apacowcel φ(t) bnow�agri� fownkciayi het yal hatkow�yow{
n�`

|φ(t+ h)− φ(t)| ≤
√

2[1−Reφ(h)]

(Rez-� z-i irakan masn �):

616. Apacowcel, or e�e φ(t) bnow�agri� fownkcian aynpisin �,
or φ(h) = 1 (h ̸= 0), apa φ(t)-n h parberow�yamb parberakan
fownkcia �:



131

617. Apacowcel, or e�e φ(t)-n bnow�agri� fownkcia �, apa

ψ(t) =
1

t

t∫
0

φ(z)dz

fownkcian nowynpes klini bnow�agri� fownkcia:

618. Dicowq ξ  η-n binomakan ba�xowm owneco� ankax pa{
tahakan me�ow�yownner en hamapatasxanabar (n, p)  (m, p)
parametrerov: I?n� ba�xowm kownena ξ + η patahakan me�ow{
�yown�:

619. Dicowq ξ  η-n Powasoni ba�xowm owneco� ankax pata{
hakan me�ow�yownner en hamapatasxanabar λ1  λ2 paramet{
rerov: I?n� ba�xowm kownena ξ + η patahakan me�ow�yown�:

620. Apacowcel, or e�e φ(t)-n bnow�agri� fownkcia �, apa
Reφ(t)  s bnow�agri� fownkcia �:

621. Apacowcel, or e�e φ(t)-n bnow�agri� fownkcia �, apa
ψ(t) = eφ(t)−1  s bnow�agri� fownkcia �:

622. Apacowcel, or e�e φ(t)-n bnow�agri� fownkcia �, apa
ψ(t) = |φ(t)|2  s bnow�agri� fownkcia �:

623. Apacowcel, or e�e φ(t)-n bnow�agri� fownkcia �, apa
ψ(t) = 2

2−φ(t) − 1  s bnow�agri� fownkcia �:

624. Apacowcel, or

φ(t) = 1
3e

−t2/2 + 2
3e

7(eit−1)

bnow�agri� fownkcia �:

625. Dicowq trva� � ξ patahakan me�ow�yan φξ(t) bnow�agri�
fownkcian: Gtnel ξ patahakan me�ow�yan xtow�yan fownkcian,
e�e φ(t) = e−t2 :
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626. Dicowq trva� � ξ patahakan me�ow�yan

φξ(t) =
sin t

t

bnow�agri� fownkcian: Gtnel ξ patahakan me�ow�yan xtow�yan
fownkcian:

627. Dicowq trva� � ξ patahakan me�ow�yan

φξ(t) = e−|t| cos t

bnow�agri� fownkcian: Gtnel ξ patahakan me�ow�yan xtow�yan
fownkcian:

628. Dicowq trva� � ξ patahakan me�ow�yan

φξ(t) =
1

1− it

bnow�agri� fownkcian: Gtnel ξ patahakan me�ow�yan xtow�yan
fownkcian:

629. Dicowq φ(t)-n bnow�agri� fownkcia �: Apacowcel, or can{
kaca� t ∈ R hamar �i�t �
a) 1− |φ(2t)|2 ≤ 4(1− |φ(t)|)
b) 1−Reφ(2t) ≤ 2(1− (Reφ(t))2)
g) 1− |φ(2t)| ≤ 2(1− |φ(t)|2)
d) 1− |φ(2t)| ≤ 4(1− |φ(t)|) :

630. Low�el 567 xndri g) ket�` �gtvelov kentronakan sahmanayin
�eoremic:

631. ξ patahakan me�ow�yownn owni het yal xtow�yan fownkcian`

f(x) =

{
0, x ≤ 0
aλ

Γ(λ)x
λ−1e−ax, x > 0, a > 0, λ > 0 :
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Apacowcel, or erb λ → ∞, aξ−λ√
λ

patahakan me�ow�yown� �st
ba�xman �gtowm � a = 0, σ = 1 parametrerov normal ba�xman�:

632. ξ patahakan me�ow�yownn owni Powasoni ba�xowm λ pa{
rametrov: Apacowcel, or λ→ ∞ depqowm ξ−λ√

λ
patahakan me�ow�{

yown� �st ba�xman �gtowm � a = 0, σ = 1 parametrerov normal
ba�xman�:

633. 4500 ankax, miatesak ba�xva� patahakan me�ow�yown{
neric yowraqan�yowri dispersian havasar � 5-i: Gtnel ayd pa{
tahakan me�ow�yownneri mijin �vabanakani` nranc ma�emati{
kakan spasowmic owneca� �e�man 0,04-in �gerazancelow havana{
kanow�yown�:

634. η patahakan me�ow�yown� irenic nerkayacnowm � 10000
ankax miatesak ba�xva� σ = 2 mijin qa�akowsayin �e�owm
owneco� patahakan me�ow�yownneri mijin �vabanakan�: 0,9544
havanakanow�yamb i?n� me�agowyn �e�owm kareli � aknkalel η pa{
tahakan me�ow�yan  nra ma�ematikakan spasman hamar:

635. η patahakan me�ow�yown� irenic nerkayacnowm � ankax
miatesak ba�xva�, σ2 = 5 dispersia owneco� patahakan me{
�ow�yownneri mijin �vabanakan�: Orqa?n petq � lini ayd pata{
hakan me�ow�yownneri �iv�, orpeszi 0,9973 havanakanow�yamb η
patahakan me�ow�yan  nra ma�ematikakan spasman �e�owm�
�gerazanci 0,01 ar�eq�:

636. η patahakan me�ow�yown� irenic nerkayacnowm � 3200 an{
kax miatesak ba�xva�, Eξ = 3 mijinov  Dξ = 2 dispersiayov
patahakan me�ow�yownneri mijin �vabanakan�: Gnahatel
P (2, 95 ≤ η ≤ 3) havanakanow�yown�:

637. Te�i ow?nen ardyoq me� �veri �renq�  kentronakan sahma{
nayin �eorem�
a) P (ξk = ±2k) = 1

2 ,
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b) P (ξk = ±2k) = 2−(2k+1), P (ξk = 0) = 1− 2−2k,

g) P (ξk = ±k) = 1
2k

− 1
2 , P (ξk = 0) = 1− k−

1
2 , (k ≥ 1)

ba�xman �renqner owneco� ankax patahakan me�ow�yownneri
hamar:

638. ��marit �? ardyoq het yal pndowm�`

ηn
D−→ η ⇒ ηn − η

D−→ 0 :

639. Dicowq ξn
P−→ ξ  ξn

P−→ η: Apacowcel, or P (ξ = η) = 1:

640. Dicowq ξn
P−→ ξ  ηn

P−→ η: Apacowcel, or

a) aξn + bηn
P−→ aξ + bη, orte� a  b-n hastatownner en,

b) |ξn|
P−→ |ξ|,

g) ξnηn
P−→ ξη:

641. Dicowq ξn
P−→ ξ  ηn

P−→ η  P (ξ = η) = 1: Apacowcel, or
kamayakan ε > 0 �vi hamar

P (|ξn − ηn| ≥ ε) → 0, erb n→ ∞ :

642. Dicowq ξn
h.h.−→ ξ  ηn

h.h.−→ η: Apacowcel, or

a) aξn + bηn
h.h.−→ aξ + bη, a  b-n hastatownner en,

b) |ξn|
h.h.−→ |ξ|,

g) ξnηn
h.h.−→ ξη:

643. Dicowq ξn
D−→ a, orte� a-n hastatown �: Apacowcel, or

ξn
P−→ a:

644. Dicowq ηn
D−→ η  ξn

D−→ ξ: �i�t �? ardyoq, or ξn + ηn
D−→

ξ + η:

645. Apacowcel, or e�e ξn
D−→ ξ  ηn

P−→ 0, apa

a) ξn + ηn
D−→ ξ,

b) ξnηn
P−→ 0:
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φ(x) = 1√
2π
e−

x2

2 A�yowsak 1

x 0 1 2 3 4 5 6 7 8 9

0,0 0,3989 3989 3989 3988 3986 3984 3984 3980 3977 3973
0,1 3970 3965 3961 3956 3951 3945 3939 3932 3935 3918
0,2 3910 3902 3894 3885 3876 3867 3857 3847 3836 3825
0,3 3814 3802 3790 3778 3765 3752 3739 3726 3712 3697
0,4 3683 3668 3653 3637 3621 3605 3580 3572 3555 3538
0,5 3521 3503 3485 3467 3448 3429 3410 3391 3372 3352
0,6 3332 3312 3202 3271 3251 3230 3209 3187 3166 3144
0,7 3123 3101 3079 3056 3034 3011 2989 2966 2943 2920
0,8 2897 2874 2850 2827 2803 2780 2756 2732 2709 2685
0,9 2661 2631 2613 2589 2565 2541 2516 2492 2468 2444

1,0 0,2420 2396 2371 2347 2323 2299 2275 2251 2227 2203
1,1 2179 2155 2131 2107 2083 2059 2036 2012 1986 1965
1,2 1942 1919 1895 1872 1849 1826 1804 1781 1758 1736
1,3 1714 1691 1669 1647 1626 1604 1582 1561 1539 1518
1,4 1497 1476 1456 1435 1415 1394 1374 1354 1334 1315
1,5 1295 1276 1257 1238 1219 1200 1182 1163 1145 1127
1,6 1109 1092 1074 1057 1040 1023 1006 0989 0973 0957
1,7 1940 0925 0909 0893 0878 0863 0848 0833 0818 0804
1,8 0790 0775 0761 0748 0734 0721 0707 0694 0681 0669
1,9 0656 0644 0632 0620 0608 0596 0584 0573 0562 0551

2,0 0,0540 0529 0519 0508 0498 0488 0478 0468 0459 0449
2,1 0440 0431 0422 0413 0404 0396 0386 0379 0371 0363
2,2 0355 0347 0339 0332 0325 0317 0310 0303 0297 0290
2,3 0283 0277 0270 0264 0256 0252 0246 0241 0235 0229
2,4 0224 0219 0213 0208 0203 0198 0194 0189 0184 0180
2,5 0175 0171 0167 0163 0158 0154 0151 0147 01443 0139
2,6 0136 0132 0129 0126 0122 0119 0116 0113 0110 0107
2,7 0104 0101 0099 0096 0093 0091 0088 0086 0084 0081
2,8 0079 0077 0075 0073 0071 0069 0067 0065 0063 0061
2,9 0060 0058 0056 0055 0053 0061 0050 0048 0047 0046
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3,0 0,0044 0043 0042 0040 0039 0038 0037 0036 0035 0034
3,1 0033 0032 0031 0030 0029 0028 0027 0026 0025 0025
3,2 0024 0024 0022 0022 0021 0020 0020 0019 0018 0018
3,3 0017 0016 0016 0016 0015 0015 0014 0014 0013 0013
3,4 0012 0012 0012 0011 0011 0010 0010 0010 0009 0009
3,5 0009 0008 0008 0008 0008 0007 0007 0007 0007 0006
3,6 0006 0006 0006 0005 0005 0005 0005 0005 0005 0004
3,7 0004 0004 0004 0004 0004 0003 0003 0003 0003 0003
3,8 0003 0003 0003 0003 0003 0002 0002 0002 0002 0002
3,9 0002 0002 0002 0002 0002 0002 0002 0002 0001 0001

Φ(x) = 1√
2π

x∫
0

e−
u2

2 du A�yowsak 2

x 0 1 2 3 4 5 6 7 8 9

0,0 0,0000 0039 0079 0119 0159 0199 0239 0279 0318 0358
0,1 0398 0438 0477 0517 0556 0596 0635 0674 0714 0753
0,2 0792 0831 0870 0909 0948 0987 1025 1064 1102 1140
0,3 1179 1217 1255 1293 1330 1368 1405 1443 1480 1517
0,4 1554 1591 1627 1664 1700 1736 1772 1808 1843 1879
0,5 1914 1949 1984 2019 2054 2088 2122 2156 2190 2224
0,6 2257 2290 2323 2356 2389 2421 2453 2485 2517 2549
0,7 2580 2611 2642 2673 2703 2733 2763 2793 2823 2852
0,8 2881 2910 2938 2967 2995 3029 3051 3078 3105 3132
0,9 3159 3185 3212 3238 3263 3289 3314 3339 3364 3389

1,0 3413 3437 3461 3485 3508 3531 3554 3576 3599 3621
1,1 3643 3665 3686 3707 3728 3749 3769 3790 3810 3829
1,2 3849 3868 3887 3906 3925 3943 3961 3979 3997 4014
1,3 4032 4049 4065 4082 4098 4114 4130 4146 4162 4177
1,4 4192 4207 4220 4236 4250 4264 4278 4292 4305 4318
1,5 4331 4344 4357 4369 4382 4394 4406 4417 4429 4440
1,6 4452 4463 4473 4484 4495 4505 4515 4525 4535 4544
1,7 4554 4563 4572 4581 4590 4599 4608 4616 4624 4632
1,8 4640 4648 4656 4663 4671 4678 4685 4692 4699 4706
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1,9 4712 4719 4725 4732 3738 4744 4750 4755 4761 4767

2,0 4772 4777 4783 4788 4793 4798 4803 4807 4812 4816
2,1 4821 4825 4830 4834 4838 4842 4846 4850 4853 4857
2,2 4861 4864 4867 4871 4874 4877 4880 4884 4887 4889
2,3 4892 4895 4898 4901 4903 4906 4908 4911 4913 4915
2,4 4918 4920 4922 4924 4925 4928 4930 4932 4934 4936
2,5 4937 4939 4941 4943 4944 4945 4947 4949 4950 4952
2,6 4953 4954 4956 4957 4958 4859 4960 4962 4963 4964
2,7 4965 4966 4967 4968 4969 4970 4971 4972 4972 4973
2,8 4974 4975 4976 4976 4977 4978 4978 4979 4980 4980
2,9 4981 4981 4982 4983 4983 4984 4984 4985 4985 4986

3,0 0,49865 3,1 49903 3,2 49931 3,3 49952 3,4 49966
3,5 49977 3,6 49984 3,7 49989 3,8 49993 3,9 49995
4,0 49996
4,5 49999
5,0 49999
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P A T A S X A N N E R

11. x = B̄: 19. A = ∅, B = (0, 1)r {1
2}: 27. 49, 42:

28. A6
n = 151200: 29. 1680: 30. n(n−3)

2 : 31. 8! = 40320:
32. (n− 1)!(n− 2): 33. 6912: 34. 2520: 35. C4

n: 36. 462, 252:
38. Cn

N+n−1, C
N−1
n−1 : 39. C

10
16 = 8008: 40. a) Cn

N+n−1 , b) C
N−1
n−1 :

41. Cn
N+n−1: 42. a) 720, b) 672, g) 384, d) 216, e) 576: 43. 3

4 :
44. a) 1

6 , b)
5
6 : 45. 0, 1512 : 46. a) ≈ 0, 0004, b) ≈ 0, 1499:

47. a) 1
lk−1 , b)

Ak
l

lk
: 48. 0,4: 49. a) 4

9 ≈ 0, 44... , b) 1
3024 ≈ 0, 0003:

50. 24
91 ≈ 0, 2637: 51. C2

a

C2
a+b

: 52.
Cn

N−k

Cn
N

: 53. ≈ 0, 1788 : 54. a)

≈ 0, 5263, b) ≈ 0, 418: 55. ≈ 0, 39: 56.
Cm

MCn−m
N−M

Cn
N

: 57.
6∑

i=3

Ci
6·C

6−i
43

C6
49

≈

0, 019: 58.
r∑

s=1

Cs
m·Cr−s

n−m

Cr
n

: 59. 1
55 ≈ 0, 1818 . . .: 60.

Cr−1
N−3

Cr−1
N−1

:

61. a) ≈ 0, 162, b) ≈ 0, 155: 62. a) ≈ 0, 0001, b) ≈ 0, 13 ,
g) ≈ 0, 1484: 63. a) ≈ 0, 504, b) ≈ 0, 432 , g) ≈ 0, 027, d) ≈ 0, 036,

e) ≈ 0, 001: 64. a) 1
3 , b)

Cm
n−2·2n−m−2

3n , (0 ≤ m ≤ n− 2),

g) Cm
n ·2n−m

3n , (0 ≤ m ≤ n), d) n!
m0!m1!m2!3n

, m0 +m1 +m2 = n:

65.
Cn−m

n+k−m

Cn
n+k

: 66. a) 1
270725 , b)

1
221 , g)

49−3l
270725 : 67. a) 0, 1055, b) 4

C13
52
,

g) (4!)13(13!)4

52! : 68. 67
91 ≈ 0, 7363: 69. 91

216 ≈ 0, 4213: 70. 27
29 ≈ 0, 931:

71. a) 3−9 ≈ 0, 00005, b) 3−8 ≈ 0, 00015, g) 1− (23)
9 ≈ 0, 974,

d) 9!
(3!)3·39 ≈ 0, 0854: 72. 12!

1212
≈ 0, 00005: 73. n!

nn : 74. a) 1
3 , b)

1
3 ,

g) 1
3 : 75. O�: 76. a) 2

n−1 , b)
1

n−1 , g)
6

(n−2)(n−1) , d)
1

(n−2)(n−1) :

77. a) 2
n , b)

1
n , g)

6
n(n−1) , d)

1
n(n−1) : 78. a) ≈ 0, 0038, b) ≈ 0, 0006,

g) 1
6 , d) ≈ 0, 0026: 79. 0,2: 80. ≈ 0, 0055: 81. ≈ 0, 0809: 83. 0,21672:

84. a) 1/n, b) (n − 1)k−1/nk: 85. 1) a) k!
nk , b) n!

(n−k)!nk , 2) a)
k!(n−1)!
(n+k−1)! , b)

n!(n−1)!
(n+k−1)!(n−k)! , 3) a)

k!(n−k)!
n! , b) 1, 4) a) k!(n−k)!

n! ,

b) 1: 86. 2(n−r−1)
n(n−1) : 87.

Cm
n Cn−m−1

r−1

Cr
n+r−1

: 88.
Cn−1

2n−1

Cn−1
3n−1

: 89. ≈ 4265:

90. 0, 5: 91. ≈ 0, 9508: 92. n−m+1
n+1 , e�e m ≤ n  0, e�e m > n:

93. 2n
n+m : 94. a) 1

(2n−1)!! , b)
n!

(2n−1)!! : 95. a) 48
216 ≈ 0, 1991,
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b) 5
54 ≈ 0, 0926: 96. (1− 2

n)
2r−2: 97. a) (1− 1

n)
r−1, b)

r−1∏
k=1

(1− k
n):

98. E�e N = 10k + l, apa pn =


2k
N , l = 0
2k+1
N , 1 ≤ l ≤ 8

2k+2
N , l = 9

; lim
N→∞

pN =

1
5 : 99. pN = 1

N [Nk ] → 1
k , orte� [·]-n �vi ambo�j masn �: 100.

p2 = 1
N2

(
[N2 ]

2 + (N − [N2 ])
2
)
= 1− 2

N [N2 ] +
2
N2 [

N
2 ]

2, p3 = 1
N2

(
[N3 ]

2 +

(N − [N3 ])
2
)
= 1 − 2

N [N3 ] +
2
N2 [

N
3 ]

2, p2 < p3, e�e N ≥ 3: 101. a)
1
nn , b)

CN
n (n−1)n−k

nn ,
g) 1

n , d)
1
nk : 102. a) 1

n! , b)
1
Ak

n
, e�e bolor j1 < j2 < ... < jk{�

tarber en  0, e�e j1 < j2 < ... < jk -i mij kan miatesakner,

g) 1
n : 103. 1) 1− N !

Nn , 2)
N !C2

N+1

NN+1 , 3) (12C
2
N+1C

2
N−1+C

3
N+1) ·

N !
NN+1 :

104. 0,0769, 0,03116: 105. 1
5 : 106. a−r

a : 107. a) (a−2r)2

a , b) 1 −
4( ra)

2: 108. a) 2
π , b)

3
√
3

4π : 109. 1
2 : 110. a) 1

12 , b) 0: 111. a)
2
3 , b)

1
12 : 112. k(2− k): 113. ≈ 0, 121: 114. 2) a) 1− (1− z)2,

b) z(1−ln z), g) 1−(1−z)2, d) z2, e) 2z2, e�e z ≤ 1
2  1−2(1−z)2,

e�e z > 1
2 : 115. 1+3 ln 2

8 ≈ 0, 3849: 116. ≈ 0, 21: 117. 1 − (1 −
t
T1
)(1 − t

T2
): 118. 2l

πa : 120. a) 1
4 , b) 1: 121. a) 1

4 , b) 0: 122.
1
2 : 123. l

π arctan h
l : 124. (l−d−2r)(l cosφ−d−2r)

l2 cosφ
, e�e 0 ≤ arccos d+2r

l  

0 , e�e φ > arccos d+2r
l : 125. (b+d)

L sinα , e�e b + d < L sinα  1, e�e
b+d ≥ L sinα: 126. 1−

(
1− r

L

√
1 + ( vu)

2
)
, e�e r

√
1 + ( vu)

2 ≤ L  1,

e�e r
√

1 + ( vu)
2 ≥ L: 127. Drami hastow�yown� petq � kazmi nra

tramag�i ≈ 0, 354 mas�: 128. a) 2
3 , b)

2
3 : 129. 3 ln 4+5

36 ≈ 0, 2544:
130. 1

7 : 131. 2
5 : 132. 1

2 : 139. Kaxyal en: 140. a) Ankax en,
b) ankax en: 143. Ankax en (Ai, Aj), i, j = {1, 2, 5, 6} zowyger�  
(A1, A5, A6), (A2, A5, A6) e�yakner�: 144. 31

96 ≈ 0, 323: 145. 109
120 ≈

0, 9083: 146. a) 0,94 b) 0,38: 147. a) 0,3 b) 0,6: 148. 57
115 ≈

0, 4956: 149. 0,96: 150. 1 − (n−l)!(n−k)!
n!(n−l−k)! , e�e k ≤ n− l  1, e�e

k > n− l: 153. 5! 2π
(
π−2
4π

)4 ≈ 0, 0052: 154. a) 0, 552, b) 0, 012, g)
0, 328,
d) 0, 088: 155. p1 = 2

3 , p2 = 1
3 : 156. p1 = 4

7 , p2 = 2
7 , p3 = 1

7 :
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157. p1 = a+b
a+2b , p2 = b

a+2b ,
(
p2 = b

a+bp1
)
: 158. 0,455: 159. 1/6:

160. 77/165, 53/165, 35/165: 161. 2/3: 162. a) 0,0792 , b) 0,264:

163. a) 0,4 b) 1/26: 164. P (ξ = i/η = 0) =

{
1
19 , e�e i = 0
2
19 , e�e i = 1, 9

:

165. p
8−7p : 168. a) Al  Bk patahowy�ner� ankax en cankaca�

l -i  k-i depqowm, b) A2  C2 patahowy�ner� ankax en, g) A4

 C4 patahowy�ner� kaxyal en: 169. r ≥ 2
3 , r = 1

3  r ≤ 0
depqerowm: 172. a) A�ajin sa�ori amenahavanakan parowna{
kow�yown� skzbnakan parownakow�yan pahpanowmn �: b) 42

125 ≈
0, 336: 173. Aveli havanakan �, or owsano�� girq� kgtni:
174. Apacowcel, or e�e A1 ∩A2 ∩ . . . ∩An ⊂ A apa

P (A) ≥ P (A1) + P (A2) + . . .+ P (An)− (n− 1) :

177. 0,5: 178. a) Oroneli havanakanow�yown� PN,R =
(
1− ( r

R)
3
)N

,

b) lim
N→∞

N
R3→

4
3
πλ

PN,R = e−
4πλr3

3 : 179. e−λt: 180. 1 − (1 − (1 − p)m)k:

181. a) 1− (1− p)k, zowgahe� miacva� dimadrow�yownneri qanak�
avelacnelow depqowm ���ayi howsaliow�yown� a�owm �: b) pk, hajor{
dabar miacva� dimadrow�yownneri qanak� avelacnelow depqowm
���ayi howsaliow�yown� nvazowm �: 182. a

a+b : 184. 100!
2100(50!)2

: 185.

2nm!n!
(m+n)! : 186. a)

n∏
k=1

(1−pk), b) 1−
n∏

k=1

(1−pk), g)
n∏

k=1

(1−pk)
n∑

k=1

pk
1−pk

,

e�e pk < 1: 188.
n∑

k=1

(−1)k−1 1
k! : 189. pn =

n∑
k=1

(−1)k−1 1
k! , lim

n→∞
pn =

1 − e−1: 190. pn = 1 −
n∑

k=1

(−1)k−1( 1
k!), lim

n→∞
pn = e−1: 191. a)

1
m!

n−m∑
k=0

(−1)k

k! , b) 1−
n∑

k=0

(−1)k−1 1
k! , g) e

−1: 192. 1−
n−1∑
m=1

(−1)m−1Cm
n (1

−m
n )

k: 193. 7
18 ≈ 0, 39: 194. 12

(
m1

n1+m1
+ m2

n2+m2

)
: 195. n+2

2(n+1) : 196.

0,4: 197. a
a+b : 198. N�anakow�yown �owni: 199. 1

C3
a+b(c+d+3)

(
C3
a(c+

3) + C2
ab(c + 2) + C2

b a(c + 1) + C3
b c
)
: 200. ≈ 0, 0811: 201. a)

≈ 0, 5739, b) ≈ 0, 7777: 202. 10
17 ≈ 0, 5882: 203. 25

69 ≈ 0, 3623, 28
69 ≈
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0, 4058, 16
69 ≈ 0, 2319: 204. 16

165 ≈ 0, 9697: 205. Ai-n` xmbaqanak�
parownakowm � i xotanva� artadranq, i = 0, 1, . . . , 5: Amena{

havanakan � A5-�: 206. 20
21 ≈ 0, 9524: 207. a) (1−γ)α
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≈ 0, 9173: 208. 5
11 ≈ 0, 4545: 209. m−2

m+n−2 : 210. 6
13 ≈ 0, 4615: 211.
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19 ≈ 0, 5263: 212. 11/45: 213. 0,37209: 214. 4/9 : 215. (n−m)(n−m+1)
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216. P2t(s) =
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: 233.
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√
3

4π )4: 237.
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27 ≈ 0, 2963:
238. Cn

2n−k(
1
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2n−k: 239. ≈ 0, 2: 240. ≈ 0, 9308: 241. ≈ 0, 0655:
242. n > 10: 243. n ≥ 25: 244. ≈ 0, 0226: 245. ≈ 0, 2454:
246. ≈ 0, 0003: 247. 11/32: 248. a) 1/16, b)1/32, g) 5/16, d) 1/4,
e)31/32 : 249. 0,7361; 0,7358 250. 0,393: 251.≈ 0, 0013: 252. Aveli
havanakan � stanal gone mek <6> �ors za�i netowmov: 253. a)
≈ 0, 6651, b) ≈ 0, 6187, z) ≈ 0, 5973: 254. mo = 4, P10(4) ≈
0, 2508: 255. 24 ≤ n ≤ 25: 256. mo = 10: 257. ≈ 0, 0041:
258. ≈ 0, 0456: 259. Aveli havanakan � 1

2 -�: 260. 5 ≤ m ≤
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22: 261. n = 666: 262. ≈ 0, 7698: 263. 15 ≤ m ≤ 33: 264. R-�
�aha� gowmarn �, 1600 ≤ R ≤ 37331

3 : 266. pk + k(1 − p)pk−1 +
k(k−1)

2 (1−p)2pk−2: 267. a) ≈ 0, 6513, b) ≈ 0, 998: 268. ≈ 0, 9936:
269. ≈ 0, 197: 270. ≈ 0, 5953: 271. 0, 0935: 272. 93

256 ≈ 0, 3633:
273. 273. a) 0, 321, b) 0, 243: 274. Cn

2n(
1
2)

2n: 275. pm(1 + C1
mq +

C2
m+1q

2+ . . .+Cn−1
m+n−2q

n−1): 276. Xa�agowmar� ba�anel a�ajin
 erkrord xa�aco�neri �ahelow havanakanow�yownneri p1 : p2

haraberow�yan� hamematakan` p1 = 1
2m

(
1 + 1

2C
1
m + 1

22
C2
m+1 +

· · ·+ 1
2n−1C

n−1
m+n−2

)
, p2 =

1
2n

(
1+ 1

2C
1
n+

1
22
C2
n+1+ · · ·+ 1

2m−1C
m−1
m+n−2

)
:

277. 1
2(1 + (q − p)n): 278. (λp)l

e! e
−λp: 279. 1− (1− p(1− q))n:

281. B-n -navi xortakowm� , Ak-n - navin kdip�i k torped,

k = 0, n:P (B) =
n∑

k=0

P (Ak) · P (B/Ak) =
n∑

k=2

Ck
np

kqn−k(1 − 1
mk−1 ) :

282. 1− (1− p1)
n +

n∑
m2=l+1

n!
m2!(n−m2)!

pm2
2 pn−m2

3 , orte� l = [Mk ]:

283. A-n mrcman �amanak kha��i hra�igneric miayn mek�, Ai -n -

mrcowm� kha��i i-rd hra�ig�: A
(m)
i - i-rd hra�ig� owni m dipowm,

isk mnaca� hra�igneric yowraqan�yowr� o� aveli, qan (m − 1)
dipowm, Pm,n(i)-n i-rd hra�gi m dipowm stanalow havanaka{
now�yownn �, Tm(j) -n j-rd hra�gi o� aveli, qan (m− 1) dipowmner

stanalow havanakanow�yownn �, P (Ai) =
n∑

m=1
P (A

(m)
i ), P (A) =

k∑
i=1

P (Ai) =
k∑

i=1

n∑
m=1

Pm,n(i) ·
∏
j ̸=i

Tm(j): 284. Ck−1
l−1 p

kql−k:

285. Cm
n p

n+mqn−m: 286. C
n+m

2
n p

n+m
2 q

n−m
2 , e�e n+m

2 -� ambo�j �iv
�  0 haka�ak depqowm: 288. a) pq3, b) (1 − q3)pq3, z) (1 −
q3−pq3)pq3: 289. q ; 1

2 : 290. q2 ; 0, 25: 291. 7
1290 ≈ 0, 0054: 292.

pa−1(1−qb)
pa−1+qb−1−pa−1qb−1 : 293. (1 − p2)N : 294. (rpqr−1 + qr)N : 296. ≈

0, 265: 297.
130∑
k=0

Ck
1000(

1
10)

k( 9
10)

1000−k ≈ 0, 9993: 298. a) ≈ 0, 4236,

b) ≈ 0, 5, z) ≈ 0, 48: 299. n = 100: 300. 0 ≤ m ≤ 6, orte� m -�
baxowmneri �ivn �: 301. a) 558, b) 541: 302. ε = 0, 05: 303. 547:
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304. ξ-n gerbi handes galow �ivn �,
ξ 0 1 2

P 1/4 1/2 1/4

305. ξ-n standart manrakneri �ivn �,
ξ 0 1 2

P 1/45 16/45 28/45

306. ξ-n xotan manrakneri �ivn �,

ξ 0 1 2 3 4

P 0,6561 0,2916 0,0486 0,0036 0,0001

307. ξ-n stowgva� sarqeri �ivn �,

ξ 1 2 3 4 5

P 0,1 0,09 0,081 0,0729 0,6561

308. Ω = {g, �g, ��g, ...,�� ...�︸ ︷︷ ︸
n−1

g, ...}, ξ-n netowmneri �ivn �, P (ξ =

n) = 1
2n , n = 1, 2, ..., P (ξ > 1) = 1

2 : 309. ξ-n katara� krakocneri
�ivn �, P (ξ = k) = 0, 8k−10, 2, k = 1, 2, . . .: 310. ξk-n k-rd bas{
ketbolisti katara� netowmneri �ivn �, k = 1, 2: P (ξ1 = m) =
(0, 6 · 0, 4)m−1(0, 4 + 0, 62), m = 1, 2, . . ., P (ξ2 = 0) = 0, 4, P (ξ2 =
m) = 0, 6(0, 4 · 0, 6)m−1(0, 6 + 0, 42), m = 1, 2, . . .: 313. 0,25: 315.

3/4, F (x) =


0, x ≤ −1
3
4x− x3

4 + 1
2 −1 < x ≤ 1

1, x > 1

: 316. a) Hnaravor �, b)

o�, g) hnaravor �: 317. a) a = 1/π, b) F (x) = 1
2 + 1

π arctanx,
g) P (−1 ≤ ξ < 1) = 1

2 : 318. a) P (ξ ≥ 1) = 1
4 , b) P (|ξ| ≥

1) = 1
2 : 319. a = 2

π ,
4
π2 (arctan e)

2: 320. a) c = 2/a, b) F (x) =
0, x ≤ 0
x
a

(
2− x

a

)
, 0 < x ≤ a

1, x > a,

g) P (a2 ≤ ξ < a) = 1
4 : 321. a) c = 1/a,

b) F (x) =


0, x ≤ −a
1
2 + x

a + x2

2a2
, −a < x ≤ 0

1
2 + x

a − x2

2a2
, 0 < x ≤ a

1, x > a,

g) P (a2 ≤ ξ < a) = 1
8 : 323.
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a) e−1, b) e−1, g) e−1: 324. P (ξ−t < x/ξ ≥ t) =

{
1− e−λx, x ≥ 0,

0, x < 0 :

325.
η1 1 2 5

P 0,3 0,5 0,2
,

η2 0 1 2

P 0,3 0,5 0,2
:

326.
η -1 1

P F (0) 1− F (0)
: 327. a) fη(x) = 1

2
√
x
, 0 < x ≤ 1, b)

fη(x) =
1
x2 , x > 1, g) fη(x) =

1
x , 1 < x < e:

328. a) Fη(x) =

{
1− e−x, x ≥ 0,

0, x < 0,
fη(x) =

{
e−x, x ≥ 0

0, x < 0,

b) Fη(x) = Fξ

(
ex

1+e−x

)
, fη(x) =

ex

(1+ex)2
,

g) Fη(x) =

{
1− e−λx, x ≥ 0

0, x < 0,
fη(x) =

{
λe−λx, x ≥ 0

0, x < 0,

329. a) fη(x) =

{
1

π
√
1−x2

, x ∈ (−1, 1)

0, x /∈ (−1, 1),
,

b) fη(x) =

{
2

π
√
1−x2

, x ∈ (0, 1)

0, x /∈ (0, 1),
330. Fη(x) =


0, x ≤ 0

x, 0 < x ≤ 1

1, x > 1 :

331. Fη(x) =


0, x ≤ 0

x, 0 < x ≤ 1

1, x > 1 :

332. fη(x) =
1

π(1+x2)
:

333. F (x) =


0, x ≤ 0

1−
√
l2−4x
l , 0 < x ≤ l2/4

1, x > l2/4,

f(x) =

{
2

l
√
l2−4x

, x ∈ (0, l2/4)

0, x /∈ (0, l2/4) :

334. F (x) =


0, x ≤ 0

1− (a−x)2

a2
, 0 < x ≤ a

1, x > a,
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f(x) =

{
2(a−x)

a2
, x ∈ (0, a)

0, x /∈ (0, a) :
335. N�anakenq �axic k-rd keti abscisi xtow�yown�
fξk(x)-ov,

fξk(x) =

{
C1
nC

k−1
n−1

1
a

(
x
a

)k−1 (
1− x

a

)n−k
, x ∈ (0, a)

0, x /∈ (0, a) :

336. a) f(x) =

{
2a

π(a2+x2)
, x > 0,

0, x ≤ 0,
b) f(x) = a

π(a2+x2)
:

337. f(x) =

{
x

2R
√
4R2−x2

, x ∈ (0, 2R),

0, x /∈ (0, 2R) :

338. f(x) =

{
1

π
√
R2−x2

, x ∈ (−R,R),
0, x /∈ (−R,R) :

339. 1/2, 1/6, 1/12, 1/2: 340. a) 1/3, b) 1/3: 341. 0,3; 0,4; 0,5: 342. 0,0456:
343. a) 0,79673 b) 0,68268 g) 0,3707 d) 0,95154 e) 0,15866: 348. η-n

hajo� �or�eri �ivn �, P (η = m) = (λp)m

m! e−λp, m = 0, 1, 2, . . .:

353. Karo� �: 354. η = 1
2(ξ + |ξ|), Fη(x) =

{
F (x), x > 0

0, x ≤ 0 :
355.

Fη(y) =


F
(
y−b
a

)
, a > 0

1− F
(
y−b
a + 0

)
, a < 0

0, a = 0, y ≤ b,

1, a = 0, y > b

356. Fη(x) =


0, x ≤ 0

x, 0 < x ≤ 1

1, x > 1 :

357. Fη(x) =


0, x ≤ πa2√

x/π−a

b−a , πa2 < x ≤ πb2

1, x > πb2 :
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359. P (signξ = 1) = P (signξ = −1) = 1/2:

360. fη(x) =

{
1√
2πx

e−x/2, x > 0

0, x ≤ 0 :

361. a) fη(x) =

 1
2σ

√
2πx

(
e−

(
√

x−a)2

2σ2 + e−
(
√

x+a)2

2σ2

)
, x > 0

0, x ≤ 0 :

b) fη(x) =
1

3σ
√
2π

3√
x2
e−

( 3√x−a)2

2σ2 , x ̸= 0:

362. fη(x) =

{
1, x ∈ (0, 1)

0, x /∈ (0, 1) :

363. c = 1, fη(x) =

{
1

2
√
1−x

, x ∈ (0, 1)

0, x /∈ (0, 1) :

364. c = 20
π2 , F (x, y) =

(
1
π arctan x

4 + 1
2

) (
1
π arctan y

5 + 1
2

)
:

365. 1) 3
128 , 2) f(x, y) =

{
(ln2 2)2−x−y, x ≥ 0, y ≥ 0,

0, mnaca� depqerowm,

g) 135 · 2−12: 366. a = 1
π2 , fξ(x) = fη(x) =

1
π(1+x2)

, ξ-n  η-n ankax

en: 367. a) fξ(x) = e−x, x ≥ 0, b) fη(y) = 1
(1+y)2

, y > 0: 371.

14/39, 10/39, 10/39/ 5/39: 372. a) pF (x) + qG(x), b) F (x)[p + qG(x)],
g) F (x)+qG(x)[1−F (x)]: 374. O�: 375. Ayo: 377. O�: 378. O�: 379. a)
Ayo, b) ayo, g) ayo, �rinak` ξ-n �ndownowm � -1  1 ar�eqner�, isk
η = −ξ: Ayd depqowm ξ + η = 0  ξη = −1: 382. Ayo: �ndhanrapes

k�oxvi: 388. fξ,η(x, y) =

{
1/2, (x, y) ∈ R

0, (x, y) /∈ R
,

fξ(x) = fη(x) =

{
1− |x|, |x| ≤ 1

0, |x| > 1,
ξ-n  η-n kaxyal en:

389. fξ(x) =

{
2
√
R2−x2

πR2 , |x| ≤ R,

0, |x| > R,

fη(y) =

{
2
√

R2−y2

πR2 , |y| ≤ R,

0, |y| > R,
fζ(z) =

{
1
2H , |z| ≤ H,

0, |z| > H,

(ξ, η, ζ) vektori proyekcianer� kaxyal en:
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390. a) fξ(x) = fη(x) = fζ(x) =

{
3
4 · r2−x2

r3
, |x| ≤ r

0, |x| > r,
b) 1/8:

393. a) F (x, y) = F (min(x, y)),

b) F (x, y) =


0, x ≤ −y, y ≤ 0

F (x)− F (−y), −y < x < y, y > 0,

F (y)− F (−y), x ≥ y, y > 0 :

394. b) (12x2 + 6x)/7 g) 15/56 d) 0,8625: 397. P (ηn = 1) = P (ηn =
−1) = 1/2: 398. 5/6, 1/6: 399. a) 1/8, b) fξ(x) = 3

8 − 3
16x

2, fη(x) =
1
4e

−yy3: 400. 1/2, 1−e−a: 403. 12+
3y
4x−

y3

4x3 : 404. Fξ(x) = 1−(1−F (x))n,

Fη(x) = (F (x))n: 405. Fη(x) = 1− exp{−(
n∑

i=1
λi)x}, x ≥ 0:

406.
ξ + η -1 0 1 2 3

P 0,06 0,15 0,32 0,27 0,2

ξ − η -3 -2 -1 0 1

P 0,08 0,18 0,35 0,24 0,15

ξη -2 -1 0 1 2

P 0,08 0,06 0,51 0,15 0,2

407.
ξ + η -1 0 1 2 3

P 0,08 0,16 0,28 0,24 0,24

ξ − η -1 0 1 2 3

P 0,12 0,24 0,32 0,16 0,16

ξη -2 -1 0 1 2

P 0,16 0,16 0,2 0,24 0,24

408. P (η = i) = 2qip− q2ip− q2i+1p, P (η = i, ξ1 = j) = qi+jp2, i > j,
P (η = i, ξ1 = i) = (1− qi+1)qip, q = 1− p:

409. F (x, y) =

{
(F (y))n − (F (y)− F (x))n, x < y

(F (y))n, x ≥ y :

418. P (ξ + η = k) =

{
k+1

(n+1)2
, k = 0, 1, ..., n,

2n+1−k
(n+1)2

, k = n+ 1, ..., 2n :
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422. fη(x) =


0, x ≤ 2a, x > 2b
x−2a
(b−a)2

, 2a < x ≤ a+ b
2b−x
(b−a)2

, a+ b < x ≤ 2b :

(Simpsoni ba�xowm)

423. a) fη(x) =

{
1
a

(
1− |x|

a

)
, |x| ≤ a

0, |x| > a,

b) fη(x) =

{
1
a

(
1− |x|

a

)
, |x| ≤ a

0, |x| > a,

424. a) fη(x) =


0, x /∈ [0, 2]

x, 0 < x ≤ 1

2− x, 1 < x ≤ 2,

b) fη(x) =

{
1− |x|, |x| ≤ 1

0, |x| > 1,

g) fη(x) =

{
2(1− x), 0 < x ≤ 1

0, x ≤ 0, x > 1

d) fη(x) =

{
− lnx, 0 < x < 1

0, x < 0, x ≥ 1

e) fη(x) =


0, x < 0
1
2 , 0 < x ≤ 1
1

2x2 , x > 1 :

425. fξ+η(x) =


0, x ≤ −1, x > 3
x+1
4 , −1 < x ≤ 1

3−x
4 , 1 < x ≤ 3 :

426. fη(x) =
1+|x|

4 e−|x|:

427. fξ+η(x) =


0, x < 0
1
a(1− e−λx), 0 ≤ x ≤ a,
1
ae

−λx(eλa − 1), x > a :
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430. a) fη(x) =

{
λ
2 e

−λx, x ≥ − 1
λ ln 2,

0, x < − 1
λ ln 2

b) fη(x) =

{
1

(1+x)2
, x ≥ 0,

0, x < 0 :
431. fξη(x) = 12x(1− x)2, x ∈ (0, 1):

433. fη(x) =
1

π(1+x2)
: 435. Fη(x) =

{
1− 1

x , x > 1

0, x ≤ 1 :

436. fη(x) =

{
1, x ∈ (0, 1)

0, x /∈ (0, 1) :
437. fη(x) =


0, x /∈ (0, 1]

1
2(1−x)2

, 0 < x ≤ 1/2
1

2x2 , 1/2 < x ≤ 1 :

438. fη(x) =


0, x /∈ (0, 2]

x2, 0 < x ≤ 1

x(2− x), 1 < x ≤ 2 :

439. fξη(x) = 12x(4x− x2 −

2 lnx − 3), x ∈ (0, 1): 440. fξη(x) = e−x, x > 0: 443. 1 − e−
R2

2 :

444. η ∼ N(0, 1): 448. Eξ = 0, Dξ = n(n+1)
3 : 449. ξ-n dipowmneri

�ivn �: Eξ = 14, Dξ = 4, 2: 450. p = 2/3, n = 18: 451. $5: 452.
ξ-n vercra� artadranqneri mej gtnvo� xotan artadranqneri
�ivn �, Eξ = 3/5, Dξ = 28/75: 453. ξ-n hanva� gndikneri mej
spitak gndikneri �ivn �, Eξ = 0, 8, Dξ = 0, 36: 454. n(2p − 1):
456. k = a, A = e−a: 457. Eξ = a, Dξ = a(a + 1): 458. a = 1/10,
q = 9/10: 459. a) Dξ = Eξ(Eξ + 1), b) P (ξ = n) = an

(1+a)n+1 ,

n = 0, 1, ... (Paskali ba�xowm): 460. ξ-n netowmneri �ivn �, Eξ = 2,

Dξ = 2: 461. Eξ = 1
p , Dξ = 1−p

p2
: 462. f(x) =

{
1/6, x ∈ (1, 7)

0, x /∈ (1, 7) :

463. a = λ/2, Eξ = 0, Dξ = 2
λ2 : 464. A = 2λ2, Eξ =

√
π

2λ , Dξ =
4−π
4λ2 :

465. Eξ = n+ 1, Dξ = n+ 1:

466. a)
η 0 1

P 1/3 2/3
b) Eη = 2/3, Dη = 2/9: 467. Eη = 2, 4,

Dη = 1, 99: 468. Eη = λ
1+λ , Dη = λ

(2+λ)(1+λ)2
: 469. a) 1/2, b) e − 1:

470. a) Eη = 0, Dη = 1/3, b) Eη = 1/2, Dη = 1/12: 471. a)
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1/2, b) −1/2: 472. 1
2 + 1

π ln 2: 473. Fη(x) =


0, x ≤ 0
2x
l , 0 < x ≤ l/2

1, x > l/2,

,

Eη = l/4, Dη = l2

48 : 474. Eζ = 1, 9, Dζ = 1, 29: 475. 1) 2/17, 2) 35/12,
3) 4,87, 4) 227/33, 5) 43/83, 6) 35/33: 476. b) Eξ = 7/2, Eη = 161/36,
Dξ = 35/12, Dη = 2555/1296, cov(ξ, η) = 105/72: 477. Eζ = −6,

Dζ = 29: 479. α2−β2

α2+β2 : 481. a)
√
15
4 , b)

√
21
5 : 482. a) 4

√
6

π2 , b) 0: 483. a)

18 b) 21: 484. a+1/k, 1/k2, b) 1, 1/6: 485. Dξ = 1, Dη = 1, cov(ξ, η) =

0: 486. 2, 5/3, 12/5: 487. a) P (ξ = k) =
Ck

nC
m−k
N−m

Cm
N

, k = 0, 1, ...,m, b)

Eξ = mn
N , Dξ = mn(N−n)(N−m)

N2(N−1)
: 488. Eξ1 = 4, Eξ2 = 3:

489. Eξ = 1−(2p−1)n

2 : 490. ξ-n hanva� s gndikneri �ivn �, Eξ =
n/m: 491. P (ξ = k) = qkp + pkq, k = 1, 2, ..., p-n mek �or�owm
hajo�ow�yan havanakanow�yownn �, q = 1 − p: Eξ = p

q + q
p , Dξ =

p
q2

+ q
p2

− 2: 492. Eξ = α/β, Dξ = α/β2: 493. 1−e−λ

λ : 496. c = 2,

Eη = 1/2, Dη = 1/12: 497. a) σ
√

2
π , b) σ

√
2
π : 498. Eρ = a/3,

Dρ = a2/18: 499. Eη = 2
3R, Dη = R2

18 :

500. Fξ(x) =

{
0, x ≤ 0
2
π arctan x

R , x > 0,
fξ(x) =

2R
π(R2+x2)

, x ≥ 0, Eξ-n

goyow�yown �owni:

501. Fξ(x) =


0, x ≤ 0,
2
π arcsin x

2R , 0 < x ≤ 2R,

1, x > 2R,

Eξ = 4R
π :

504. Eη = e−
1
2 , Dη = 1

2(1− e
−1)2: 506. 155: 507. Eξn = 1, Dξn = 1:

510. Eη = 0: 514. (σ1 − σ2)
2 ≤ D(ξ + η) ≤ (σ1 + σ2)

2: 516. Eξη = 1,
Dξη = 4/9: 517. Eζ = 1/4, Dζ = 7/144: 518. Eζ = 0, Dζ = 1/24:
519. a = −

√
3, b =

√
3: 521. Eξk = k!

λk :

522. µ2k+1 = 0, µ2k = (2k − 1)!!σ2k

η \ ξ -2 -1 1 2

1 0 1/4 1/4 0

4 1/4 0 0 1/4

527. B =

(
29
48 0
0 1

2

)
: 529. a) o�,
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b) ayo: 530. -1/2: 531. B =

(
σ2 3σ4

3σ4 15σ6

)
: 533. n−m

n : 534. ρ2:

538. y2/3: 539. nλ1
λ1+λ2

: 540. 5−4y
8−6y : 541. y + 2: 542. 2: 543. 1/8: 544.

1, 1, 1: 545. -23/6: 546. 6, 112/33: 547. 1
n+1 ,

n
n+1 : 548. Eξ = 1,

Dξ = 1: 549. (2N−m)(2N−m−1)
2(2N−1) : 552. 1

4 : 553. 8
9 : 554. 0,64: 555.

0,909: 557. > 2
3 : 558. > 0, 84: 559. ≤ 11

31 : 560. ≥ 19/20: 561.

p1 = 0, 75: 562. > 3
4 ;>

39
40 : 563. 0,94: 564. 0,75: 565. ε =

√
2

30 :
566. ε = 0, 3: 567. a) ≤ 15

17 b) ≥ 3
4 g) n ≥ 10: 568. ≤ 25

48 ; 0,2: 571.
Ayo: 572. Ayo: 573. Ayo: 574. Ayo: 575. Ayo: 579. n ≥ 250000:
580. p > 0, 82: 581. p > 0, 98: 582. S ≥ 815: 584. p > 0, 9875:

585. s < 1/2: 591. cos t: 592. cos2 t: 593.
n∏

k=1

(qk+pke
it); qk+pk = 1:

594. peita + (1 − p)eitb: 595. sin at
at : 596.

4 sin2 at
2

a2t2
: 597. a2

a2+t2
: 598.

1
1−it ; νk = k!: 599. eitb−eiat

it(b−a) ,
bk+1−ak+1

(k+1)(b−a) : 600. e−3: 601. a) P (ξ =

−1) = P (ξ = 1) = 1
2 : b) P (ξ = −2) = P (ξ = 2) = 1

4 , P (ξ = 0) = 1
2 :

602.
(

2
i(b−a)t(e

it b
2 −eit

a
2 )
)2
: 603. e−|t|: 604. (q+peit)n;np;npq: 605.

1
1+a(1−eit)

; a; a(1+a): 606. µ2k+1 = 0;µ2k = σ2k(2k−1)!!: 607. (1−
it
a )

−λ; λ(λ+1)···(λ+k−1)
ak

: 609. f(x) = a
π(a2+x2)

: 610. f(x) = 1
2e

−|x|:

618. Binomakan ba�xowm (n+m, p) parametrov: 619. Powasonyan
ba�xowm λ1+λ2 parametrov: 625. a) Normal ba�xowm (0, 2) pa{

rametrov: 626. f(x) =

{
1/2, x ∈ [−1, 1]

0, x /∈ [−1, 1] :

627. f(x) = 1
2π

(
1

1+(x−1)2
+ 1

1+(x−1)2

)
: 628. f(x) =

{
0, x < 0

e−x, x ≥ 0 :
630. n ≥ 4: 633. 0,1699: 634. 0,04: 635. n = 450000: 636. 0,9759:
637. Ayo: 638. O�: 644. O�:
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