
0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK 19.06.1999 r.
___________________________________________________________________________

1

1. ���� SDU P�*�*RQD VSRWNDáR VL
 ���������� U� :V]\VF\ P
*RZLH V� XURG]HQL

���������� U�� D ZV]\VWNLH *RQ\ ���������� U� ,OH SDU VSRWND VL


QDMSUDZGRSRGREQLHM ���������� U�� MH�OL MHG\Q� SU]\F]\Q� QLHREHFQR�FL PR*H E\ü

W\ONR �PLHUü� :LHP\� *H�

P
*RZLH� 9.04129 =p 001.040 =q 005.070 =q

*RQ\� 95.03129 =p 0005.030 =q 003.060 =q

=DNáDGDP\ OLQLRZ\ UR]NáDG XPLHUDOQR�FL Z FL�JX URNX�

(A) 793 (B) 797 (C) 822 (D) 847
(E) 851
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2. :LDGRPR� *H  2.01

|20:
=

x
A   oraz  1

|20:

1

|20:
)(75.0)(

xx
DAIA ⋅=  . Wyznacz  1

|20:
)(

x
DA

�SRGDM QDMEOL*V]� ZDUWR�ü�

(A) 2.25 (B) 2.4 (C) 2.55 (D) 2.7

(E) 2.85
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3. Niech YR]QDF]D ZDUWR�ü REHFQ� GR*\ZRWQLHM UHQW\ FL�JáHM GOD �x�� SáDF�FHM ]

LQWHQV\ZQR�FL� � QD URN� =Dáy*P\ SRQDGWR� *H 0>≡+ µµ tx RUD] *H LQWHQV\ZQR�ü

oprocentowania 0>δ .

-H*HOL ( )[ ] 0)( 3 =− YEYE  ,  to

(A) δµ = (B) δµ 2= (C) δµ 3=

(D)
2

δµ = (E)
3

δµ =
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4. Osoba (x� UR]ZD*D ]DNXS MHGQHJR ] GZyFK EH]WHUPLQRZ\FK XEH]SLHF]H� QD *\FLH�

� ]Z\NáHJR� ] VXP� XEH]SLHF]HQLD ��� ��� SáDWQ� QD NRQLHF URNX �PLHUFL�

� LQGHNVRZDQHJR� ] VXP� XEH]SLHF]HQLD ��� ��� URVQ�F� ZHGáXJ WHFKQLF]QHM

stopy %5=i � Z\SáDFDQ� QD NRQLHF URNX �PLHUFL�

5RF]QD VNáDGND QHWWR ]D XEH]SLHF]HQLH LQGHNVRZDQH MHVW R ���� Z\*V]D RG VNáDGNL

URF]QHM Z ]Z\Ná\P XEH]SLHF]HQLX� 2EOLF] VNáDGN
 URF]Q� Z ]Z\Ná\P

XEH]SLHF]HQLX �SRGDM QDMEOL*V]� ZDUWR�ü��

(A) 2600 (B) 2700 (C) 2800 (D) 2900
(E) 3000
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5. : EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH ] VXP� XEH]SLHF]HQLD ��� ��� �SáDWQ�

QD NRQLHF URNX �PLHUFL�� VNáDGND QHWWR SRZLQQD E\ü SáDWQD GR*\ZRWQLR QD SRF]�WNX

ND*GHJR URNX Z VWDáHM NZRFLH P. Po k ODWDFK XEH]SLHF]RQ\ SU]HUZDá SáDFHQLH

VNáDGNL L X]\VNDá XEH]SLHF]HQLH EH]VNáDGNRZH QD VXP
 �� ��� ]á�

3RGDM Z\VRNR�ü VNáDGNL P � MH�OL GDQH V��

95.0=v    1.9=+kxa��   .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 735 (B) 750 (C) 765 (D) 780
(E) 795
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6. Osoba  (x) z populacji de Moivre'a

txtx −−
=+ ω

µ 1
  , xt −< ω

NXSXMH XEH]SLHF]HQLH QD *\FLH ] Z\SáDW� Z PRPHQFLH �PLHUFL

2)()( txtc −−= ω  , 

SáDF�F VNáDGN
 ]H VWDá� LQWHQV\ZQR�FL� π .  Wyznacz  )(lim tV
xt

′
−→ω

(A) π (B)
2

π
(C)

3

π
(D) ∞+

(E) ∞−
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7.. Osoba w wieku x ODW UR]ZD*D NXSQR UHQW\ GR*\ZRWQLHM� Z\SáDFDM�FHM SR n

ODWDFK RGURF]HQLD UHQW
 UD] Z URNX� QD SRF]�WNX URNX� 6NáDGND SáDFRQD MHVW UD]

Z URNX SU]H] RNUHV RGURF]HQLD� QD SRF]�WNX URNX� Z VWDáHM NZRFLH�

8EH]SLHF]RQ\ ]DVWDQDZLD VL
 QDG Z\ERUHP Z\VRNR�FL UHQW\� 3RGDM� R LOH

Z]UR�QLH URF]QD VNáDGND EUXWWR ]D ]DNXS NROHMQ\FK ��� ]á URF]QHM UHQW\�

'DQH V��

•   5.19=xa��  ,   5.7
|:
=

nx
a��  ,

• NRV]W\ DNZL]\FML L LQNDVD VNáDGNL Z\QRV]� ��� VNáDGNL EUXWWR L

V� SRQRV]RQH Z PRPHQFLH SRERUX VNáDGNL�

• NRV]W\ DGPLQLVWUDF\MQH Z RNUHVLH VNáDGNRZ\P Z\QRV]� �� ]á L

V� SRQRV]RQH QD SRF]�WNX URNX�

• NRV]W\ Z\SáDW\ UHQW\ Z\QRV]� �� Z\SáDFDQHM UHQW\�

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 178 (B) 181 (C) 184 (D) 187

(E) 190
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8.0�* RWU]\PXMH QD SRF]�WNX ND*GHJR URNX NZRW
 S]áRW\FK� 3RF]�ZV]\ RG ZLHNX x

ODW� FR URN� RSáDFD VNáDGN
 Z Z\VRNR�FL P� NWyUD ]DSHZQL *RQLH UHQW
 ZGRZL� SR

MHJR �PLHUFL ] URF]Q\P �ZLDGF]HQLHP S-P� 6NáDGND PD E\ü SáDFRQD GR SLHUZV]HM

�PLHUFL� 2ERMH V� Z W\P VDP\P ZLHNX L SRFKRG]� ] SRSXODFML Gompertza

 tx
tx B +

+ ⋅= 2µ

RUD] GDQH V� 95.0=v 005.0=xq 02.0
1

1 =
+

+

x

x

a

A
��

 .

Wyznacz  
S

P
�SRGDM QDMEOL*V]� ZDUWR�ü��

(A) 0.06 (B) 0.07 (C) 0.08 (D) 0.09

(E) 0.1
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9� : EH]WHUPLQRZ\P XEH]SLHF]HQLX QD *\FLH �x� PR*OLZH MHVW W\ONR MHGQR ] GZyFK

�ZLDGF]H��

1. Z UD]LH Z\VW�SLHQLD LQZDOLG]WZD �� ��� ]á SáDWQH QD NRQLHF SyáURF]D

inwalidztwa,

2. Z UD]LH �PLHUFL �� ��� ]á SáDWQH QD NRQLHF URNX �PLHUFL�

=QDMG( MHGQRUD]RZ� VNáDGN
 QHWWR ]D WR XEH]SLHF]HQLH� MH�OL 95.0=v oraz

LQWHQV\ZQR�FL XE\WNyZ Z\QRV]� RGSRZLHGQLR�

02.0)1( =+txµ 01.0)2( =+txµ   .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 5990 (B) 6020 (C) 6055 (D) 7410

(E) 9515
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10. 0RGHO FL�Já\ RSLVXMH SHZLHQ SODQ HPHU\WDOQ\� Z NWyU\P HPHU\WXUD SáDWQD MHVW ]

URF]Q� LQWHQV\ZQR�FL� UyZQ� f % finalnego wynagrodzenia. Uczestnicy planu

ZVW
SXM� GR QLHJR Z ZLHNX a ODW L SU]HFKRG]� QD HPHU\WXU
 QDMSy(QLHM Z ZLHNX r

ODW� 3URILO Z\QDJURG]HQLD Z F\NOX *\FLD RSLVXMH IXQNFMD )(xw ,  rxa ≤≤ ,  a

]PLDQ
 ZV]\VWNLFK Z\QDJURG]H� Z F]DVLH �LQIODFMD� UHDOQ\ Z]URVW� IXQNFMD )(tg .

.XPXODFM
 XSUDZQLH� HPHU\WDOQ\FK Z\UD*D IXQNFMD �accrual function)

x

r

D

D
xM =)( , gdzie  y

y
y lvD = MHVW VWDQGDUGRZ� IXQNFM� NRPXWDF\MQ� GOD

�PLHUWHOQR�FL�

:H(P\ NRKRUW
 RVyE� NWyUH ZVW�SLá\ GR SODQX Z PRPHQFLH u w wieku a lat.

Obecnie, w momencie t� PDM� RQH x lat. W momencie t VNáDGND QRUPDOQD (normal

cost rate� ]D WH RVRE\ MHVW SáDFRQD ] LQWHQV\ZQR�FL��

(A) )(),()()()( xMtrlatgrwef h
r

tr ⋅⋅⋅⋅⋅⋅ −−δ

(B) )()(),()()()( δµδ +⋅⋅⋅⋅⋅⋅⋅ −−
x

h
r

tr xMtrlatgrwef

(C) )()(),()()()( δµδ −⋅⋅⋅⋅⋅⋅⋅ −−
x

h
r

tr xMtrlatgrwef

(D) )()(),()()()( δµδ +⋅⋅−+⋅⋅−+⋅⋅⋅ −−
x

h
r

xr xMxatrlaxrtgrwef

(E) )()(),()()()( δµδ −⋅⋅−+⋅⋅−+⋅⋅⋅ −−
x

h
r

xr xMxatrlaxrtgrwef
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Egzamin dla Aktuariuszy z 19 czerwca 1999 r.

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

,PL
 L QD]ZLVNR � ������������.OXF] RGSRZLHG]L����������������������������������

Pesel ................................................................................................

Zadanie nr 2GSRZLHG( Punktacja♦

1 E
2 B
3 A
4 E
5 C
6 B
7 D
8 A
9 C
10 D

                                                  
* 2FHQLDQH V� Z\á�F]QLH RGSRZLHG]L XPLHV]F]RQH Z Arkuszu odpowiedzi.
♦
:\SHáQLD .RPLVMD (J]DPLQDF\MQD�


