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L iteratura: 
$��-DNXERZLF]��=�2UáR��-�:\WU]\PDáR�ü�PDWHULDáyZ��M . B an asiak  -
ûZLF]HQLD�ODERUDWRU\MQH�]�Z\WU]\PDáR�FL�PDWHULDáyZ��A .Z aw adzk i, 
H .H afm ok l - L aboratorium  fizyczne. 6WU]DáNRZVNL���OL*\�NL�- M atem atyczne 
m etody op r acow an ia  w yn ik ów  pom iar ów . 

üZ��O��2NUH�OHQLH�VWDáHM�WHQVRPHWUX� 
O��=DVDG\�SRPLDUX�RGNV]WDáFH��]D�SRPRF��WHQVRPHWULL�RSRURZHM� 
��1DSU
*HQLD�Z�EHOFH�SRGGDQHM�F]\VWHPX�]JLQDQLX� 
3.Aproksymacja lLQLRZD�]ELRUX�SXQNWyZ�L�IXQNFML�FL�Já\FK� 
��2NUH�OHQLH�Eá
GX�Z]JO
GQHJR�SRMHG\QF]HJR�SRPLDUX��GOD�VWDáHM�WHQVRPHWUX�L�VWDá\FK 
VSU
*\VWR�FL�� 

üZ����:\]QDF]HQLH�VWDá\FK�VSU
*\VWR�FL� 
��=DVDG\�SRPLDUX�RGNV]WDáFH��]D�SRPRF��WHQVRPHWULL�RSRURZHM� 
��1DSU
*HQLD�Z belce poddanej czystemu zginaniu. 
��5yZQDQLH�RVL�XJL
WHM�EHONL� 
��:\]QDF]HQLH�RGNV]WDáFH��EHONL�]JLQDQHM�QD�SRGVWDZLH�SU]HPLHV]F]H����SXQNWyZ�EHONL� 
��2NUH�OHQLH�Eá
GX�Z]JO
GQHJR�SRMHG\QF]HJR�SRPLDUX��GOD�VWDáHM�WHQVRPHWUX�L�VWDá\FK 
VSU
*\VWR�FL�� 
6. AproNV\PDFMD�OLQLRZD�]ELRUX�SXQNWyZ�L�IXQNFML�FL�Já\FK� 

üZ����:\]QDF]HQLH�PRGXáX�.LUFKKRIID� 
��=DVDG\�SRPLDUX�RGNV]WDáFH��]D�SRPRF��WHQVRPHWULL�RSRURZHM� 
��1DSU
*HQLD�L�RGNV]WDáFHQLD�SU]\�F]\VW\P�VNU
FDQLX��Z\SURZDG]HQLH�Z]RUyZ���

��2EOLF]DQLH�N�WyZ�VNU
FHQLD�SU
WyZ�R�SU]HNURMDFK� 
-NRáRZ\FK�L�OLQLRZR�]PLHQLDM�FHM�VL
��UHGQLF\� 
-rurowych, 
-FLHQNR�FLHQQ\FK�RWZDUW\FK� 

��2NUH�OHQLH�JáyZQ\FK�NLHUXQNyZ�RGNV]WDáFH��Z�SU
WDFK�SRGGDQ\FK�F]\VWHPX�

VNU
FDQLX� 
��2NUH�OHQLH�Eá
GX�Z]JO
GQHJR�SRMHG\QF]HJR�SRPLDUX��GOD�VWDáHM�WHQVRPHWUX�L�VWDá\FK�

VSU
*\VWR�FL��� 
��$SURNV\PDFMD�OLQLRZD�]ELRUX�SXQNWyZ�L�IXQNFML�FL�Já\FK� 

üZ����:\]QDF]HQLH�V]W\ZQR�FL�QD�VNU
FDQLH�SU
WyZ�R�SU]HNURMX�NRáRZ\P 
O��=DVDG\�SRPLDUX�RGNV]WDáFH��]D�SRPRF��WHQVRPHWULL�RSRURZHM� 
��1DSU
*HQLD�L�RGNV]WDáFHQLD�SU]\�F]\VW\P�VNU
FDQLX��Z\SURZDG]HQLH�Z]RUyZ�� 
��2EOLF]DQLH�N�WyZ�VNU
FHQLD�SU
WyZ�R�SU]HNURMDFK� 
-NRáRZ\FK�L�OLQLRZR�]PLHQLDM�FHM�VL
��UHGQLF\� 
-rurowych, 
-FLHQNR�FLHQQ\FK�RWZDUW\FK� 

��2NUH�OHQLH�JáyZQ\FK�NLHUXQNyZ�RGNV]WDáFH��Z�SU
WDFK�SRGGDQ\FK�F]\VWHPX�

skU
FDQLX�� 
��'HILQLFMD�L�Z\]QDF]HQLH�V]W\ZQR�FL�VNU
WQHM�SU
WD�R�]PLHQQ\P�SU]HNURMX�� 
��2NUH�OHQLH�Eá
GX�Z]JO
GQHJR�SRMHG\QF]HJR�SRPLDUX�GOD�QDSU
*H��Z�EHOFH�VNU
FDQHM�� 
���$SURNV\PDFMD�OLQLRZD�]ELRUX�SXQNWyZ�L�IXQNFML�FL�Já\FK� 
 
 
 



üZ����6SU
*\VWH�Z\ERF]HQLH�SU
WD 
O��6SU
*\VWH�Z\ERF]HQLH�SU
WD�R�VWDá\P�SU]HNURMX��Z]yU�(XOHUD�� 
��:Sá\Z�VSRVREX�SRGSDUFLD�QD�VPXNáR�ü�SU
WD� 
���(QHUJHW\F]D�PHWRGD�Z\]QDF]DQLD�VLá\�NU\W\F]QHM��Z\SURZDG]HQLH�Z]RUyZ�QD�HQHUJLH 
��VSU
*\VWD�SU
WD  zginanego/. 
4.Istota metody Soutwella.  
��$SURNV\PDFMD�OLQLRZD�]ELRUX�SXQNWyZ�L�IXQNFML�FL�Já\FK� 

üZ����3UyED�WZDUGR�FL�%ULQHOOD 
1.Definicje: zmiennej losowej. 

-�J
VWR�FL�SUDZGRSRGRELH�VWZD� 
- dystrybuanty. 
- wariancji. 
-��UHGQLHJR�RGFK\OHQLD����VWDQGDUGRZHJR� 

��8VWDOHQLH�PLQLPDOQHM�OLF]QR�FL próby. 
���3UyED�WZDUGR�FL�%ULQHOOD� 

üZ�������3UyED�]Z\NáD�UR]FL�JDQLD 
��'HILQLFMH��Z\GáX*HQLH�UyZQRPLHUQH��SU]HZ
*HQLH��QDSU
*HQLH�UR]FL�JDM�FH��Z\UD(QD�L�

umowna granica SODVW\F]QR�FL��XPRZQD�JUDQLFD�VSU
*\VWR�FL��Z\WU]\PDáR�ü�QD�

UR]FL�JDQLH� 
2.Próbki do SUyE\�QD�UR]FL�JDQLH� 
��2EOLF]DQLH�Z\GáX*HQLD��$O��$S��Z�]DOH*QR�FL�RG�PLHMVFD�]HUZDQLD� 
���3U]\NáDG\�QDMF]
�FLHM�VSRW\NDQ\FK�Z\NUHVyZ�UR]FL�JDQLD� 

üZ�������FLVNDQLH�PHWDOL 
1.Definicje: zmiennej losowej, 

-�J
VWR�FL�SUDZGRSRGRELH�VWZD� 
- dystrybuanty, 
- wariancji, 
-��UHGQLHJR�RGFK\OHQLD��VWDQGDUGRZHJR� 

���'HILQLFHM��Z\UD(QD�JUDQLFD�SODVW\F]QR�FL��Z\WU]\PDáR�FL�QD��FLVNDQLH� 
���.V]WDáW�L�Z\PLDU\�SUyEHN� 
����FLVNDQLH�FLDá�SODVW\F]Q\FK�L�NUXFK\FK� 

üZ�������:\]QDF]DQLH��URGND�VLá��FLQDM�F\FK 
���6NU
FDQLH�VZRERGQH�L�QLHVZREREQH�SU
WyZ�FLHQNR�FLHQQ\FK�RWZDUW\FK� 
2 . Podstaw y teorii de Saint-9HQDQWD�VNU
FDQLD�SU
WyZ�FLHQNR�FLHQQ\FK� 
���:\]QDF]DQLH��URGND��FLQDQLD� 

üZ�O����3UyED�WZDUGR�FL�5RFNZHOOD 
��'HILQLFMH��]PLHQQHM�ORVRZHM��J
VWR�FL�SUDZGRSRGRELH�VWZD��G\VWU\EXDQty, w ariancji, 
�UHGQLHJR�RGFK\OHQLD�standardow ego : 
��8VWDOHQLH�PLQLPDOQHM�OLF]QR�FL�SUyE\�� 
���3UyED�WZDUGR�FL�5RFNZHOOD� 
 
 
 
 

 
 
 



 
üZ�O��3UyED��FLVáD�UR]FL�JDQLD�PHWDOL 

��'HILQLFMH��Z\GáX*HQLH�UyZQRPLHUQH��SU]HZ
*HQLH��QDSU
*HQLH�UR]FL�JDM�FH��Z\UD(QD�L�

umowna granica SODVW\F]QR�FL��XPRZQD�JUDQLFD�VSU
*\VWR�FL��Z\WU]\PDáR�ü�QD�

UR]FL�JDQLH� 
��3UyENL�GR�SUyE\�QD�UR]FL�JDQLH� 
��3U]\NáDG\�QDMF]
�FLHM�VSRW\NDQ\FK�Z\NUHVyZ�UR]FL�JDQLD��

��2EOLF]HQLH�PRGXáX�VSU
*\VWR�FL�Z]GáX*QHM� 

üZ�O��1DSU
*HQLD�Z\FLQNRZH 
���6NU
FDQLH�VZRERGQH�L�QLHVZREREQH�SU
WyZ�FLHQNR�FLHQQ\FK�RWZDUW\FK� 
2. Podstawy teorii de Saint-9HQDQWD�VNU
FDQLD�SU
WyZ�FLHQNR�FLHQQ\FK� 
���5yZQDQLH�Uy*QLF]NRZH�NDWD�REURWX�SU]HNURMX� 
���*áyZQH�Z\FLQNRZH�PRPHQW\�EH]ZáDGQR�FL�GOD�N�WRZQLND�L�FHRZQLND� 
5. AproksyPDFMD�OLQLRZD�IXQNFML�FL�Já\FK�L�]ELRUX�SXQNWyZ� 

üZ���1DSU
*HQLD�G\QDPLF]QH 
��'UJDQLD�VZRERGQH�XNáDGyZ�VSU
*\VW\FK�]�MHGQ\P�VWRSQLHP�VZRERG\� 
��'UJDQLD�WáXPLRQH�]�MHGQ\P�VWRSQLHP�VZRERG\� 
��'UJDQLD�XNáDGyZ�VSU
*\VW\FK�R�PDVDFK�UR]áR*RQ\FK�Z�VSRVyE�FL�Já\� 
��3U]\EOL*RQH�Z\]QDF]HQLH�QDSU
*H��G\QDPLF]Q\FK�Z�PHW��HQHUJHW\F]QHM� 

üZ����:\]QDF]DQLH�F]
VWR�FL�GUJD��ZáDVQ\FK 
O��'UJDQLD�VZRERGQH�XNáDGyZ�VSU
*\VW\FK�]�MHGQ\P�VWRSQLHP�VZRERG\��

��'UJDQLD�WáXPLRQH�]�MHGQ\P�VWRSQLHP�VZRERG\� 
���'UJDQLD�XNáDGyZ�VSU
*\VW\FK�R�PDVDFK�UR]áR*RQ\FK�Z�VSRVyE�FL�Já\� 
��0HWRGD�HQHUJHW\F]QD�RNUH�OHQLD�F]
VWR�FL�GUJD��ZáDVQ\FK�XNáDGyZ�]áR*RQ\FK�

�PDVD�P��FL�JáD��-metoda Rayleigha. 

7HPDW\�SRGNUH�ORQH�QDOH*\�RSUDFRZDü�Z�IRUPLH�U
NRSLVX��ZáDVQRU
F]QHJR�� 


