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1. 5R]ZD* JUXS
 ���� RVyE� XURG]RQ\FK � NZLHWQLD ���� URNX� *\M�F\FK � VW\F]QLD

����� :\]QDF] GDOV]H WUZDQLH *\FLD W\FK RVyE �VXP
 SU]H*\W\FK ODW� Z RNUHVLH RG

1 VW\F]QLD ���� GR �� JUXGQLD ���� U�� MH*HOL ZLDGRPR� *H Z WHM SRSXODFML

LQWHQV\ZQR�ü ]JRQyZ MHVW IXQNFM� VFKRGNRZ� ]H VNRNLHP Z ND*G� URF]QLF


XURG]LQ L VWDá\P SR]LRPHP D* GR QDVW
SQ\FK XURG]LQ�

'DQH V� � 10.050 =q 15.051 =q 20.052 =q

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 1587 (B) 1632 (C) 1687 (D) 1717
(E) 1842
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2. 2FH� SUDZG]LZR�ü �� VWZLHUG]H� Z SRGDQHM WDEHOL

Stwierdzenie 5R]NáDG GH

Moivre’a
5R]NáDG

Z\NáDGQLF]\

D� ZUD] ] URVQ�F\P t J
VWR�ü SUDZGRSRGRELH�VWZD J�t) MHVW VWDáD maleje
E� ZUD] ] URVQ�F\P t LQWHQV\ZQR�ü Z\PLHUDQLD tx+µ UR�QLH MHVW VWDáD

F� ZUD] ] URVQ�F\P t SUDZGRSRGRELH�VWZR xt q UR�QLH UR�QLH

G� ZUD] ] URVQ�F\P x SUDZGRSRGRELH�VWZR xt q UR�QLH MHVW VWDáH

H� ZUD] ] URVQ�F\P x �UHGQLH WUZDQLH *\FLD x

o

e
maleje MHVW VWDáH

I� ZUD] ] URVQ�F\P x VNáDGND xA UR�QLH MHVW VWDáD

J� ZUD] ] URVQ�F\P x VNáDGND xa maleje MHVW VWDáD

K� ZUD] ] URVQ�F\P x VNáDGND 1      

|: nx
A UR�QLH MHVW VWDáD

L� ZUD] ] URVQ�F\P n VNáDGND 1      

|: nx
A maleje MHVW VWDáD

/LF]ED VWZLHUG]H� SRSUDZQ\FK Z\QRVL�

(A) 14 (B) 15 (C) 16 (D) 17

(E) 18
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3. Osoba w wieku (x� NXSLáD ]D MHGQRUD]RZ� VNáDGN
 QHWWR Z Z\VRNR�FL �� 000 ]á

UHQW
 GR*\ZRWQL�� NWyUD ]JRGQLH ] SODQHP WHFKQLF]Q\P PD E\ü ZDORU\]RZDQD

FRURF]QLH R WHFKQLF]Q� VWRS
 SURFHQWRZ� i ��� 5HQWD Z\SáDFD UD] Z URNX� QD

SRF]�WNX URNX� 2EOLF] UH]HUZ
 QHWWR SR � ODWDFK� MH*HOL GDQH V��

15=xe  76 =+xe

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 6255 (B) 6400 (C) 6545 (D) 6700

(E) 6845
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4. 5R]ZD* NRQWUDNW FL�Já\ ] VXP� XEH]SLHF]HQLD ��� ]á Z\SáDFDQ� Z FKZLOL �PLHUFL�

6NáDGNL QHWWR V� RSáDFDQH Z IRUPLH UHQW\ FL�JáHM ]H VWDá� LQWHQV\ZQR�FL� D* GR

Z\VW�SLHQLD ZF]H�QLHMV]HJR ]H ]GDU]H�� �PLHUFL OXE LQZDOLG]WZD� ,QZDOLG]WZR MHVW

QLHRGZUDFDOQH� DOH QLH SRZRGXMH Z]URVWX LQWHQV\ZQR�FL Z\PLHUDQLD� ,QWHQV\ZQR�ü

Z\PLHUDQLD MHVW VWDáD L Z\QRVL 01.0=µ QLH]DOH*QLH RG ZLHNX� :LHONR�FL� VWDá� MHVW

UyZQLH* LQWHQV\ZQR�ü XOHJDQLD LQZDOLG]WZX L Z\QRVL RQD 002.0=inwµ .

:\]QDF] UH]HUZ
 QHWWR V50 � MH*HOL LQWHQV\ZQR�ü WHFKQLF]QHJR RSURFHQWRZDQLD

wynosi 04.0=δ

(A) 0 (B) 2 (C) 4 (D) 16
(E) 64
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5. =Dáy*P\� *H Z SRSXODFML MHVW Z\NáDGQLF]\ UR]NáDG GDOV]HJR WUZDQLD *\FLD�

5R]ZD*P\ ���OHWQLH XEH]SLHF]HQLH QD *\FLH L GR*\FLH ] VXP� XEH]SLHF]HQLD � ]á�

Z\SáDFDQ� Z FKZLOL �PLHUFL OXE SR �� ODWDFK� 8EH]SLHF]RQ\ SáDFL VNáDGNL Z IRUPLH

UHQW\ FL�JáHM� ]H VWDá� LQWHQV\ZQR�FL� URF]Q�� SU]H] FDá\ RNUHV XEH]SLHF]HQLD�

:LDGRPR� *H ( ) ( )
|15:5|15:10 3.2

xx
AVAV ⋅=  .

Oblicz  ( )
|15:5 x

AV � 3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 0.17 (B) 0.19 (C) 0.21 (D) 0.23
(E) 0.25
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6. Dwudziestoletnie ubezpieczenie dla (x� Z\SáDFD �ZLDGF]HQLH

�� ��� QD NRQLHF URNX �PLHUFL�

�� ��� Z PRPHQFLH GR*\FLD ZLHNX �x+20).

3U]H] FDá\ RNUHV XEH]SLHF]HQLD SáDFRQD MHVW QD SRF]�WNX URNX VNáDGND QHWWR Z

Z\VRNR�FL ��� ]á�

3R G]LHVL
FLX ODWDFK XEH]SLHF]HQLD ZLDGRPR� *H SRGZRMHQLH VNáDGNL XPR*OLZLáRE\

Z]URVW RE\GZX VXP XEH]SLHF]HQLD R ���� ]D� SRGZRMHQLH VDPHM NZRW\ ]D

GR*\FLH VSRZRGXMH Z]URVW VNáDGNL R �����

3RGDM Z\VRNR�ü UH]HUZ\ VNáDGHN QHWWR SR �� ODWDFK XEH]SLHF]HQLD� 'DQH MHVW

v ���� � 3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 4255 (B) 4480 (C) 4755

(D) 5070 (E) 5225
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7. 2VRED ���OHWQLD ]DZDUáD XEH]SLHF]HQLH UHQWRZH SáDF�FH RG �� URNX *\FLD

GR*\ZRWQLR ���� ]á URF]QLH� QD SRF]�WNX URNX� 6NáDGNL V� SáDFRQH GR SLHUZV]HM

Z\SáDW\ UHQW\� Z VWDáHM Z\VRNR�FL� QD SRF]�WNX URNX�

:\]QDF] URF]Q� VNáDGN
 EUXWWR� MH*HOL�

• RG ZSáDFDQ\FK VNáDGHN SRELHUDQ\ MHVW QDU]XW QD NRV]W\ DNZL]\FML� :\QRVL

RQ ��� Z SLHUZV]\FK �� ODWDFK RUD] �� Z QDVW
SQ\FK ODWDFK�

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

URF]QLH RUD] ��� ]á URF]QLH Z RNUHVLH UHQWRZ\P� .RV]W\ WH V� SRQRV]RQH

QD SRF]�WNX URNX�

'DQH V�� 0665.1540 =a��  8432.7
|10:40
=a�� 0935.12

|20:40
=a��

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 350 (B) 366 (C) 382 (D) 398

(E) 414



0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK 8.04.2000 r.
___________________________________________________________________________

8

8. 'ZXG]LHVWROHWQLH XEH]SLHF]HQLH QD *\FLH GOD RVRE\ �x� Z\SáDFD Z PRPHQFLH

�PLHUFL �ZLDGF]HQLH�

• ( )ttc NW −⋅= 201000)()(     ]20,0[∈t � JG\ SU]\F]\Q� �PLHUFL E\á

QLHV]F]
�OLZ\ Z\SDGHN

• ttc Inne ⋅= 1000)()(     ]20,0[∈t � JG\ �PLHUü QDVW�SLáD ] LQQHM SU]\F]\Q\�

:\]QDF] MHGQRUD]RZ� VNáDGN
 QHWWR GOD WHJR XEH]SLHF]HQLD� MH�OL ZLDGRPR� *H

)()(

2

1 Inne
tx

NW
tx ++ = µµ

RUD] *H Z XEH]SLHF]HQLX QLH UR]Uy*QLDM�F\P SU]\F]\Q �PLHUFL

2235.01

|20:
=

x
A ( ) 3550.2

1

|20: =xAI    .

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 2275 (B) 2425 (C) 2575 (D) 2725

(E) 2875
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9. 8EH]SLHF]HQLH GOD GZyFK QLH]DOH*Q\FK RVyE �] WHM VDPHM SRSXODFML� Z ZLHNX �x)

oraz (x��� SáDFL ���� ]á QD NRQLHF URNX SLHUZV]HM �PLHUFL� :\]QDF] VNáDGN
 QHWWR

GOD WHJR XEH]SLHF]HQLD� SáDWQ� Z VWDáHM NZRFLH QD SRF]�WNX ND*GHJR URNX D* GR

SLHUZV]HM �PLHUFL� MH�OL ZLDGRPR *H�

 9.0=xp 85.01 =+xp 95.0=v 24.02:1 =++ xxA

3RGDM QDMEOL*V]� ZDUWR�ü

(A) 29 (B) 31 (C) 33 (D) 35

(E) 37
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10. 'DQ\ MHVW SODQ HPHU\WDOQ\� Z\SáDFDM�F\ PLHVL
F]Q� HPHU\WXU
 Z Z\VRNR�FL ��

Z\QDJURG]HQLD ] RVWDWQLHJR PLHVL�FD SUDF\ ]D ND*G\ VNR�F]RQ\ URN VWD*X�

5R]SDWU]P\ ���OHWQLHJR XF]HVWQLND ] ���OHWQLP VWD*HP� NWyU\� MH�OL SU]HMG]LH QD

HPHU\WXU
� WR E
G]LH PLDá ���� ODW RUD] E
G]LH ]DUDELDá ���� ]á PLHVL
F]QLH�

'DQH V��

50

50)(
50 −

−−=
n

tn
pt

τ   gdzie  Nn∈

3
20)12(

50

t
a t −=+�� v=0.95

:\]QDF] REHFQ� ZDUWR�ü HPHU\WXU\ WHJR XF]HVWQLND� MH�OL ZLDGRPR� *H ]D URN

ZDUWR�ü WD E
G]LH R ����� Z\*V]D�

3RGDM QDMEOL*V]� ZDUWR�ü�

(A) 105 140 (B) 106 240 (C) 107 340
(D) 108 440 (E) 109 540
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Egzamin dla Aktuariuszy z 8 kwietnia 2000 r.

0DWHPDW\ND XEH]SLHF]H� *\FLRZ\FK

Arkusz odpowiedzi*

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

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

Zadanie nr 2GSRZLHG( Punktacja♦

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

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


