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Pedagogical problems of using National Games of Kazakh people in the organization 

of educational work of Primary School students
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O[[]S(]M~MF[NM](M\]EQd\�MS(]M�KMQ^KGS(JKQM\IKR<(�RM(�[\KM\K([�(KRM(gd�d�R(�dK^[\dF(¬dOMJ(^J(REIMo(KRMG(dQM(
^\M�KQ^�dPFG(F^\�M](�^KR(�[F�(dQK<(¡K(�dJ(RMQM(KRdK(Od\G(KdFM\KM](NM[NFM(�MQM(\[K^�M](d\](]^JK^\IE^JRM]<(�RM(
gd�d�R(�dK^[\dF(¬dOMJ(²(KRM(�EJK[OJ(d\](KQd]^K^[\J([�(KRM(NM[NFM<(�RM(dQK^�FM(^J(]M~[KM](K[(KRM(J[�^[F[I^�dF(
d\dFGJ^J([�( KRM(IdOM(dJ( d\(MFMOM\K([�( KRM(�R^F]QM\¯J( JEP�EFKEQM<(sMJN^KM( KRM(dNNQ[d�RMJ( K[(]MKMQO^\^\I( KRM(
�[\�MNK([�(d(�R^F]QM\¯J(JEP�EFKEQMS(^KJ(OMd\^\I(d\](J^I\^�^�d\�M(^\(KRM(F^�M([�(d(�R^F]S(J�^M\K^JKJ(dIQMM(KRdK([\M(
[�(KRM(O[JK(^ON[QKd\K(MFMOM\KJ([�(d(JEP�EFKEQM(^J(d(IdOM<(�RM(IdOM(^J(\[K(M\KMQKd^\OM\K(�[Q(�R^F]QM\<(sEQ^\I(
KRM(IdOMS(�R^F]QM\( FMdQ\( K[(�[OOE\^�dKM(�^KR( KRM^Q(NMMQJS( FMdQ\(dP[EK( KRM(�[QF](dQ[E\]( KRMOS(NMQ�M^~M( KRM(
\[QOJ(d\](QEFMJ([�(PMRd~^[Q(^\(J[�^MKG(^\(d\(d��MJJ^PFM(�[QO<(�RM(dQK^�FM(]^J�EJJMJ(KRM(]M�^\^K^[\([�(KRM(�[\h
�MNKJ([�(­�R^F]QM\¯J(JEP�EFKEQM®(d\](­�R^F]QM\¯J(�EFKEQM®(^\(�[QM^I\(d\](][OMJK^�(J�^M\�M(d\](KRM^Q(�[QQMFdK^[\S(
�[\J^]MQJ(KRM[QMK^�dF(JKE]^MJ([�(�[QM^I\(J�^M\K^JKJ([\(KRM(MJJM\�M([�(�R^F]QM\¯J(�EFKEQMo(]MJ�Q^PMJ(KRM(KGNMJ([�(
IdOMJ(d\](KRM^Q(�MdKEQMJo(NQMJM\KJ(KRM(QMJEFKJ([�(KRM(dEKR[Q¯J(�[Q�<(�RM(dEKR[Q(�[\]E�KJ(QMJMdQ�R([\(KR^J(K[N^�S(
d\](dFJ[(]Qd�J(�[\�FEJ^[\J(dP[EK(KRM(JNM�^dF(^\�FEM\�M([�(KRM(IdOM([\(KRM(�[QOdK^[\([�(KRM(�R^F]¯J(NMQJ[\dF^KG(
d\]([��MQJ(NdQM\KJ(QM�[OOM\]dK^[\J([\(KRM(NFdG(PMRd~^[Q([�(�R^F]QM\<(�RM(dQK^�FM(]M�^\MJ(KRM(MJJM\�M([�(KRM(
IdOM(^\(KRM(JKQE�KEQM([�(KRM(�R^F]QM\¯J(JEP�EFKEQM<
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Introduction

�[(OdKKMQ(�RdK(PQd\�R([�(J�^M\�M(^K(^JS(^K(�^FF(\[K(d]~d\�M(E\K^F(^K(RdJ(JKE]^M](^KJ(R^JK[QG(^\(]MNKR<(�R^J(
J^KEdK^[\(^J(NQ[PdPFG(QMFdKM](K[(KRM(R^JK[QG([�(KRM(]M~MF[NOM\K([�(KRM(gd�d�R(�dK^[\dF(¬dOMJ<(}\IF^JR(J�^M\h
K^JK(}<(�d�FdG(JdGJ(dP[EK(KRM(�d�K(KRdK(dO[\I(KRM(\dK^[\dF(IdOMJS(~dQ^[EJ(�EOdFd�(IdOMJS(PMJKdJS(dJG�S(Jdh
]d�S(d\]([KRMQJ(�MQM(NFdGM](dNNQ[�^OdKMFG(|:::(GMdQJ(dI[S(­¡K(JMMOJ(KRdK(dFO[JK(dFF(KRMJM(IdOMJ(JNQMd](^\(
HJ^d\(�[E\KQ^MJ®<(�dQ�[(c[F[S(KRM(KQd~MFMQ([�(�M\^�MS(dFJ[(d]]J(KR^J(^]Md<(�RM(­gG�P[Q^®(IdOMS(�R^�R(RM(Jd�(
]EQ^\I(R^J(KQ^N(dF[\I(KRM(�RMKGJE(�^~MQ<(¡K(�dQ\J(dP[EK(KRM([Q^I^\([�(KQ^PMJ(^\(KRM(KMQQ^K[QG([�(gd�d�RJKd\S(KRdK(
^JS(KRMG(�MQM(P[Q\(K[IMKRMQ(�^KR(IQ[EN(QMFdK^[\J(ªT«<(

�RMQM(dQM(Od\G(RMQ^KdIMJ(�QMdKM](PG(KRM(NM[NFM<(�RM([F]MQ(IM\MQdK^[\(JKdQKM](PG(NdJJ^\I([\(�RdK(KRMG(
�\M�S(�RdK(KRMG(Rd](FMdQ\M](K[(KRM(\M�K(IM\MQdK^[\<(£\M([�(KRMO(^J(\dK^[\dF(IdOMJ<(g\[�^\IS(FMdQ\^\IS(d\](
EJ^\I(M�NMQ^M\�M(dJ(d(�^K\MJJ([�(KRM(dIM([�(KRM(NM[NFM(�Q[O(^\�d\�G(K[(K[]dGS(dJ(d(FMI^K^OdKM(�[\K^\EdK^[\([�(
KRM(�d\KdJG(JGJKMO([�(REOd\(PM^\IJS(RdJ(d(IQMdK(M]E�dK^[\dF(~dFEM<(

cM[NFM(Rd~M(�\[�\(KRM(PM\M�^KJ([�(\dK^[\dF(IdOMJ(�[Q(NM[NFM(F[\I(K^OM(dI[<(�RM(MQdJ([�(KRM(�^QJK(�[Oh
OE\^KG(PE^F]^\IS(MdQFG(KQ^PMJ(E\^K^\I(^\K[(d(E\^[\(�dJ(d(R^IRFG(]M~MF[NM](NMQ^[]([�(\dK^[\dF(IdOMJ<(�RM(KRMdh
KMQ(d\](dQK(KRdK([NM\M](KRM(MGMJ([�(KRM(\[Od]^�(KQ^PMJ(F^~^\I(d(\[Od]^�(F^�M(d\](Qd^J^\I(�dKKFM(�MQM(KRM(M\KMQh
Kd^\OM\K([�(KRMJM(\dK^[\dF(IdOMJ(ª,«<(

¡K(^J(\[K(�[Q(\[KR^\I(KRdK(NM[NFM(JdG(KRdK(­©MdFKR(^J(d(IQMdK(�MdFKR®<( ^KR(KR^JS(�[F�(�^J][O(QMO^\]J(EJ(
KRdK(RMdFKR(^J(KRM(J[EQ�M([�(F^�M<(H(NMQJ[\¯J(RMdFKR(JR[EF](PM(�[QOM](�Q[O(d(G[E\I(dIM<(�RMQM�[QMS(NFdG^\I(d(
F[K([�(IdOMJS(QE\\^\IS(�dF�^\I(^\(KRM(�^MF]S(^\(KRM(�QMJR(d^Q(^J(KRM(J[EQ�M([�(RMdFKRG(IQ[�KR([�(KRM(G[E\I([Qh
Id\^JO<(�[IMKRMQ(�^KR(^KS(�R^FM(NFdG^\I(KRM(IdOMS(KMM\dIMQJ(dQM(]^QM�KM](K[(PM�[OM(J[�^dPFMS(�EKEQM(�^K^�M\J(
[�(KRM(�[KRMQFd\]S(K[(JMQ~M(KRM^Q(NM[NFM(�d^KR�EFFG<(

�RMQM�[QMS(d\G([�(KRM(KRMdKMQ(MFMOM\KJ([�(KRM(dQK( KRdK(Rd~M(QMd�RM](EJ(K[]dG(�MQM(JR[�\(^\(KRM(IdOMS(
d\](dJ( d( QMJEFK( [�( KRM(~dQ^[EJ( M�NQMJJ^~M(NMQ�[QOd\�M([�( KRMJM(IdOMJS(Od\G([�( KRMO( QMd�RM]( KRM( FM~MF( [�(
IQMdK(dQK<(�RM(R^JK[QG([�(KRM(�[QOdK^[\([�([~MQ(d(RE\]QM](IdOMJ(KRdK(�M(Rd~M(QMJMdQ�RM](d\](�[FFM�KM](KRM^Q(
JNQMd](dO[\I(KRM(NM[NFMS(KRM^Q(M]E�dK^[\dF(~dFEM(d\](OMd\^\I(^J(d(KMJK^O[\G([�(KR^J<(
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DE]I^\I(PG(KRM(�[Q�J(d\](QMJMdQ�RMJ([�(�EJJ^d\(KQd~MFMQJ(�R[(~^J^KM](gd�d�RJKd\(^\(KRM(NdJK(�M\KEQ^MJS(
^K(JMMOJ(KRdK(KRM(IdOM(­�RdOPG(dKE®(JNQMd](�[Q(KRM(�^QJK(K^OM(^\(HJ^d(d\](gd�d�RJKd\<(�RM\(^K(JMMOJ(KRdK(KRM(
IdOM(O[~M](K[(}EQ[NM(d\]([KRMQ(�[E\KQ^MJ<(�R^J(IdOM(MONRdJ^�MJ(KRM(\dK^[\dF(^]M\K^KG([�(KRM(NM[NFM<(�Mh
�dEJM(KRM(gd�d�RJ(JR[K(KRM(�RdOPG(�R^FM(JKd\]^\I([\(d(R[QJM<(

H\](dO[\I([KRMQ(NM[NFMJ(�R[(F^~M([\( KRM( Fd\]S( KRMQM(dQM( KR[JM(�R[(JR[[K(KRM(�RdOPG(JKd\]^\I( ^\([\M(
NFd�M(d\](�dF�^\IS(�^KR[EK(I[^\I(EN([Q(][�\<(�R^J(IdOM(RdJ(\[K(F[JK(^KJ(\dK^[\dF(J^I\^�^�d\�M(K[(KR^J(]dG<(¡\(
O[]MQ\(K^OMJS(KRM(�[QF](�RdON^[\JR^NJ(dQM(RMF](^\(­�RdOPG(dKE®S([\FG(d(KdQIMK(^J(NFd�M](^\JKMd]([�(d(�RdOPG<(

 RM\(KRM(gd�d�RJ(JR[K(KRM^Q(�RdOPGS(KRMG(]^](\[K(d^O(dK(KRM(KdQIMK([\(KRM(IQ[E\](F^�M(^K(^J(\[�<( RM\(
KRMG(JR[K(d(NQ^�M(�[Q(d(JR[[KMQS([Q(d(JNMdQS(dK(KRM(K[N([�(d(F[\I(N[FMS(KRM(�QdNNM](J�[Q](JR[K(\[K(KRM(Q[NM(^Kh
JMF�S(PEK(KRM(JKQ^\I([\(�R^�R(^K(�dJ(K^M]S(d\](PQ[EIRK(KRM(JNMdQ(][�\(K[(KRM(IQ[E\]<(­�RdOPG(dKE®(IdOM(�[\h
K^\EM](E\K^F(KRM(JR[[KMQJ(JR[K(KRM(PMKKM](NQ^�M(ª9«<((

£\M([�(KRM(IdOMJ(�^KR(^KJ([�\(R^JK[QG(KRdK(�d\(PM(NFdGM](\[�(^J(­gEO^J(dFE®(^K(KQd\JFdKMJ(F^�M(­IMKK^\I(
J^F~MQ®<(�[(NdQK^�^NdKM(^\(KR^J(IdOMS(G[E\I(Q^]MQJ(�R[(�d\(Q^]M(d(R[QJM(^J(JMFM�KM]<(�R^J(^J(PM�dEJM(KRM(NdQK^�^h
Nd\KJ([�(KRM(IdOM(Rd~M(K[(PM\]([~MQ(KRM(R[QJM(KRdK(^J(O[~^\I(^\(d(JKQ[\I(�EQQM\K(d\](N^��(EN(KRM(�QdNNM](
J^F~MQ([\(KRM(Q[d]<(�RMQM�[QMS(^K(^J(\[K(M\[EIR(�[Q(KRM(NdQK^�^Nd\KJ([�(KRM(IdOM(K[(�\[�(R[�(K[(dKKd��<(�[EQh
dIM(d\](JNMM](�MQM(dJ(\M�MJJdQG(dJ(d^Q<(

�RM(IdOM(­gG�(�EE®(^J([\M([�(KRM(O[JK(^\KMQMJK^\I(gd�d�R(IdOMJ<(�R^J(IdOM(�dJ(]M~MF[NM](dJ(d(NRGJh
^�dF(KQd^\^\I(IdOM([�(KRM(\dK^[\dF(JN[QK<(�RM(QMFMdJM([�(KRM(IdOM(­gG�(�EE®^J(~MQG(d]~d\�M]<(�RM(F^�M([�(KRM(
�^QJK(Ld�d(KQ^PMJ(KRdK(F^~M](^\(gd�d�RJKd\(�dJ(O[JKFG(�dQF^�M<(H\](^\(KRM(NdJK[QdF(F^�MS(KRM(J\^NMQ(I^QFJ(�MQM(
dF�dGJ(OMK(PG(J[F]^MQJS(d\](^\(KRM^Q(�QMM(K^OM(KRMG(NFdGM](�RdJ^\I(Md�R([KRMQ(�^KR(R[QJMJ<(�R^J(^J(�RG(KRM(
IdOM([�(­gG�(�EE®(dNNMdQM](dO[\I(KRM(NM[NFM<((

H\[KRMQ(IdOM([�(KRM(gd�d�R(R[F^]dG(^J(­g[�NdQ(KdQKE®([Q(­g[�(�[Q^(�dQKE®<(¡\(KR^J(IdOMS(dFF(~^FFdIM(
NM[NFM(�^KR(KRM(\dOM([�(KRM^Q(IQd\]�dKRMQS(�R[(RdJ(d(JKQ[\I(�Q^JKS(Kd�M(NdQK<(©EOd\^KG(^J(^\(]M~MF[NOM\K<(�[(
\dK^[\S(\[(J[EFS(�^FF(]M~MF[N(�^KR[EK(IM\MQdK^[\J<(�RMQM�[QMS(^�(�M(F[[�(dK(KRM(R^JK[Q^�dF(d\](�[F�(RMQ^KdIM([�(
[EQ(NM[NFM(^\(KRM(ENPQ^\I^\I([�(KRM^Q([��JNQ^\IS(KRM(�[F�(�^J][O(^\(KR^J(dQMd(^J(R^IR(ª*«<(

Z[F�(KMd�RMQ(�d^K[IdGEFG(�dF�dG(JdGJ(KRdK(�E\(^\(d(�R^F]¯J(F^�M(^J(d(�R^F]¯J(�[Q�S(J[(�E\(^J(�[Q�<(�RdK(^J(
�RG(�R^F](FdP[Q(^J(d(IdOM<(�R^F]QM\(dFJ[(Rd~M(KRM^Q([�\(�R^F]R[[](d�K^~^K^MJ<(¡K(^J(d(IdOM([�(G[EKR<(�RdK(^J(
�RG(KRM(Od^\(IdOMJ([�(gd�d�R(�R^F]QM\(dQM(d(dJG�S(d(�EOdFd�(m�dOMFS(JRMMNnS(d(PMJKdJS(d\](d(PdFF<(�RMJM(dQM(
dFF(K[[FJ([�(�R^F](FdP[Q(ª|«<(

 M(�\[�(KRdK(KRM(NM[NFM(EJM](OMKR[]J(d\](KQ^��J(K[(¤E^��FG(�dNKEQM(KRM(�R^F]¯J(O^\](^\(Qd^J^\I(�R^F]QM\(
PG(KMFF^\I(KRM^Q(\[PFM(KR[EIRKJ(d\](Q^�R(M�NMQ^M\�MJS([�KM\(d]]^\I(KRMO(K[(N[MOJ(d\](J[\IJ<(�dK^[\dF(IdOMJ(
dQM(d(OMd\J([�(^\KMQ\dK^[\dF(M]E�dK^[\<(�RdK(^J(K[(JdGS(KRMQM(^J(OEKEdF(RdQO[\G(d\](�F[JM(�[\\M�K^[\(PMK�MM\(
\dK^[\dF(IdOMJ<(

¡K(^J(dNNQ[NQ^dKM(K[(F[[�(dK(KRM(IdOM(\[K([\FG(dJ(d(IdOMS(PEK(dJ(d(NQM�^[EJ(KQMdJEQM(�QMdKM](PG(KRM(NM[NFM(
[~MQ(KRM(�M\KEQ^MJS(d\(M��MFFM\K(M]E�dK^[\dF(K[[F(PQ[EIRK(^\K[([\M(JGJKMO<(¡\([Q]MQ(�[Q(KR^J([N^\^[\(\[K(K[(PM(
MONKGS(FMK¯J(QMOMOPMQ(KRM(�[FF[�^\I([N^\^[\([�(�<(HEM�[~S(d(FMIdF(�Q^KMQ(d\]([\M([�(KRM(\dK^[\dF(KR^\�MQJ([�(
[EQ(K^OMz(¡\(KRM(F[\I(F^�M([�([EQ(NM[NFMS(KRMQM(^J(d(~dQ^MKG([�(dQKJ(KRdK(KRMG(dQM(^\KMQMJKM](^\<(HJ(�dQ(dJ(�M(E\h
]MQJKd\]S(d(IdOM(^J(\[K([\FG(M\KMQKd^\OM\K(d\](�[GS(PEK(KRM(IdOM(Rd](^KJ([�\(OMd\^\IJ(ª+«<(¡\(KRM(\dK^[\dF(
IdOMJ([�(KRM(gd�d�R(NM[NFMS(KRMQM(^J(d(F^\M([�(KR[EIRK(d\](d�K^[\S(M�NQMJJM](^\(d(E\^�^M](JGJKMOS(�R^�R(Kd�MJ(
�dQM([�(KRM(IM\MQdK^[\JS(d\](FMd]J(K[(KRM(E\]MQJKd\]^\I([�(KRM(JM�QMK(NR^F[J[NRG<(�RM(\dK^[\dF(IdOMJ([�(KRM(
gd�d�R(NM[NFM(PdJ^�dFFG(�[\J^JK([�(KRQMM(JGJKMOJz(M\KMQKd^\OM\KS(NRGJ^�dF(KQd^\^\IS(JN[QKJ(d\](OM\KdF(KQd^\h
^\I(mZ^I<(Tn<(

(

Z^IEQM(T<(LGJKMO([�(\dK^[\dF(IdOMJ([�(KRM(gd�d�R(NM[NFM(
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Experimental

�dK^[\dF( IdOMJ( �d\( PM( EJM]( dJ( ]^]d�K^�S( d]]^K^[\dF( OdKMQ^dFS( JKdQK^\I( �Q[O( �dO^FG( M]E�dK^[\S( ^\( KRM(
�[EQJM([�( KMd�R^\I( ^\]^~^]EdF( JEP�M�KJ(dK( J�R[[FS( ]EQ^\I(PQMd�JS( M]E�dK^[\dF( d�K^~^K^MJ(]EQ^\I(M�KM\]M](]dG(
IQ[ENJ(d\](d�KMQhJ�R[[F(R[EQJS(OdK^\MMJ(d\](M~M\^\IJ(RMF](dK(J�R[[F<(�GNMJ([�(IdOMJ(JR[EF](PM(JMFM�KM](]Mh
NM\]^\I( [\( KRM( dIM( �RdQd�KMQ^JK^�J( [�( JKE]M\KJ<( �dK^[\dF( IdOMJ( dFJ[( ^\�[QO( dP[EK( KRM( R^JK[QG( [�( KRdK( \dh
K^[\(ª)«<(

£\M(�FMdQ(IEdQd\KMM([�(d(JKE]M\K¯J(I[[](OdJKMQG([�(KRM(FMJJ[\(]MNM\]J([\(KRM(]M~MF[NOM\K([�(R^J(JN[�M\(
Fd\IEdIM<(£EQ(NM[NFM¯J(F[\IhJKd\]^\IS(KQd]^K^[\dF(IdOMJ(F^�M(Q^]]FMJ(d\](NE��FMJ(dQM(d\(M��M�K^~M(K[[F(�[Q(Fd\h
IEdIM(]M~MF[NOM\K<(�RM(EJM([�(IdOM(MFMOM\KJ(dJ(]^]d�K^�(OdKMQ^dF(]EQ^\I(FMJJ[\J(^J(~MQG(EJM�EF(\[K([\FG(^\(
NQ^OdQG(�FdJJMJS(PEK(dFJ[(^\(ENNMQ(�FdJJMJ<(�RQ[EIR(KRM(IdOMS(dF[\I(�^KR(O[QdF(¤EdF^K^MJS(KRM(�R^F]¯J(]MJ^QM(�[Q(
M]E�dK^[\(d\](dQK(^J(�[QOM]<(}~M\(KRM(JKE]M\KJ(�R[(dQM(\[K(I[[](dK(QMd]^\IS(NdG(dKKM\K^[\(K[(KRM(FMJJ[\(�^KR(
IdOM(MFMOM\KJ(d\](PM�[OM(O[K^~dKM]<(�RMQM(^J(\[(�[ONMK^K^[\(�RMQM(KRM(IdOM(^J(O^�M]<(¡\([Q]MQ(\[K(K[(�dFF(
PMR^\](KRM^Q(NMMQJS(JKE]M\KJ(d�K^~MFG(NdQK^�^NdKM(^\(KRM(FMJJ[\S(JMdQ�R(�[Q(d\J�MQJ(K[(KRM(¤EMJK^[\JS(d\](PMI^\(
K[(KR^\�<(�RM(EJM([�(IdOM(MFMOM\KJ(^\(KRM(FMJJ[\(d��M�KJ(KRM(]M~MF[NOM\K([�(KRM(JKE]M\K¯J(KR^\�^\I<(

¢MJJ[\J(O^�M](�^KR(IdOMJ(dQM(M��M�K^~M(�[Q(JKE]M\KJS( ^\�QMdJM( KRM^Q(�EQ^[J^KG(d\](M�Nd\](KRM^Q(E\]MQh
JKd\]^\I<( ¡�([\M([�(KRM(\dK^[\dF(IdOMJ(Od]M(PG([EQ(NM[NFM([~MQ(KRM(�M\KEQ^MJ(^J(OM\KdF(KQd^\^\I(IdOMJS( ^KJ(
Od\G(QMJMQ~MJ(dQM(d(R[NM(�[Q(EJ(K[]dG<(Z[F�(IdOMJ([NM\(KRM(�dG(K[(I[[](I[dFJ(JE�R(dJ(KRM(]M~MF[NOM\K([�(
KRM(O^\]S(dQK^JK^�(�[ONMK^K^[\S(d\](JRdQ^\I([�(�\[�FM]IM<(�RMQM�[QMS( KRQ[EIR(KRM(IdOMS(KRM(JKE]M\K(QMFd�MJ(
d\](FMdQ\J(KRM([QId\^�dK^[\([�(KRM(KMdO<((

�[�d]dGJS(KRM(JEP�M�K([�(O[KRMQ(K[\IEM(d\](F^KMQdKEQM(RdJ(d(IQMdK(Q[FM(K[(NFdG(^\(M]E�dK^\I(KRM(G[E\I(
IM\MQdK^[\S( M�Nd\]^\I( KRM^Q( �\[�FM]IMS( ^ONQ[~^\I( KRM^Q( dQK^JK^�( KdJKMJS( �[QO^\I( KRM( Q^IRK( dKK^KE]M( K[( F^�MS(
NQ[~^]^\I(NM[NFM(M]E�dK^[\S(I[[](PMRd~^[Q(d\](O[QdF^KGS(d\](\dK^[\dF(¤EdF^K^MJ<(�RM(¤EdF^KG([�(KRM(JKE]M\K¯J(
M]E�dK^[\(]MNM\]J([\(KRM(FMJJ[\(JGJKMOS(KRM(^\KMQ\dF(�dNdP^F^K^MJ([�(Md�R(FMJJ[\S(KRM(dP^F^KG(K[(�[OP^\M(KRMO(
�^KR(\dK^[\dF(KQd]^K^[\JS(KRM(JKE]M\KJ¯(�QMdK^~M(�[Q�S(d\](KRM(M\KQMNQM\MEQ^dF(]M~MF[NOM\K([�(KRM^Q(J�^FFJ(d\](
dP^F^K^MJ<(L�^M\K^JKJS(^\\[~dK^~M(NM]dI[IEMJS(KMd�RMQJ(dQM(�[Q�^\I([\(KRM(JMdQ�R(�[Q(\M�(KM�R\[F[I^MJ(�[Q(^Oh
NQ[~^\I( KRM( KMd�R^\I( [�( JEP�M�KJ( ^\( NQ^OdQG( J�R[[F<( RM\( d\dFG�^\I( KRM( QMJMdQ�R(�[Q�( [�( KRM^Q( J�^M\K^�^�(
�[Q�JS(^K(^J(\[K^�M](KRdK([\M([�(KRM(^ON[QKd\K(�dGJ([�(NQ[~^]^\I(J[F^](M]E�dK^[\(d\](^\�QMdJ^\I(FMdQ\^\I(d�K^~h
^KG( ^J( KRM(M��M�K^~M(EJM([�(IdOM(MFMOM\KJ<(}d�R(FMJJ[\(JR[EF](PM(PE^FK([\(KRM(PdJ^J([�(]M~MF[N^\I( Fd\IEdIM(
d\](F^KMQdQG(F^KMQd�G([�(KRM(JKE]M\KS(MFMOM\KJ([�(KR^\�^\I(KRdK([NM\(KRM(�dG(K[(�QMdK^~^KG<((

£\( KRM( ]M~MF[NOM\K( [�( �R^F]QM\¯J( KR^\�^\IS(�<( �REOdPdGM~z( ­�R^\�^\I( ^J( d( ~MQG( ]^��^�EFK( d\]( ]MMN(
�[Q�([�(KRM(J[EF®<(¡K(^J(K[[(]^��^�EFK(�[Q(d(G[E\I(�R^F](K[(KR^\�S(J[(KRM(KMd�RMQ(\MM]J(K[(KQG(K[(KR^\�(�R^FM(NFdGh
^\IS(K[(PM(dPFM(K[(JNMd�(JGJKMOdK^�dFFG<(�RMQM(dQM(NM]dI[I^�dF(�MdKEQMJ([�(EJ^\I(IdOM(MFMOM\KJ(^\(]d^FG(FMJh
J[\J<(¬dOM(^J(d\(^ON[QKd\K(NdQK([�(\M�(KM�R\[F[IG(^\(FMdQ\^\I<(�RM(JKE]M\K([PJMQ~MJS(d\dFG�MJ(d\](JEOJ(EN(
KRM(QMJEFKJ([�(R^J�RMQ(d\]([KRMQJ¯(IdOMJ(d\](EJMJ(KRMO(^\(R^J�RMQ(�[Q�<(�R^F]QM\(d�¤E^QM(�\[�FM]IM(KRQ[EIR(d(
IdOM(d\](]M~MF[N(KRM^Q(�QMdK^~^KG<(�RM(IdOM(�^FF(Rd~M(d(NEQN[JM�EF(NFd\S(\[(OdKKMQ(R[�(]^��^�EFK(KRM(FMJJ[\(
^J<(sEQ^\I(KRM(IdOMS(KRM(�R^F](JMdQ�RMJ(d��[Q]^\I(K[(KRM(KRMOM<(�M~MdFJ(KRM(�[\KM\K([�(KRM(K[N^�(d\](JR[�J(
^\¤E^J^K^~M\MJJ<(HNNQM�^dK^\I(KRM(^ON[QKd\�M([�(�R^F]QM\¯J(IdOMJS(H<L<(�d�dQM\�[(�Q[KMz(­Z^QJK([�(dFFS(d(�Eh
KEQM(�^IEQM(^J(M]E�dKM](KRQ[EIR(IdOMJ®(ªy«<(

s<�<(}F�[\^\z(­H(IdOM(^J(d(J[�^dF(QMFdK^[\JR^N(PMK�MM\(NM[NFMS(NQd�K^�dF(�\[�FM]IM(d\](d�K^~^KG®(ªU«<(
cQ[�MJJ[Q(�<�<(�R^JKGd�[~(­¡\KMQMJK^\I(IdOMJ(�[\]E�KM](�^KR(�R^F]QM\(]EQ^\I(KRM(FMJJ[\S(Od�M(KRMO(^\KMQh
MJKM](^\(KRM(FMJJ[\S(M\�[EQdIM(]^J�^NF^\MS(]M~MF[N(�Q^M\]JR^NS([QId\^�dK^[\dF(¤EdF^K^MJS(d\](KR^\�^\I(dP^F^K^MJ(
^\(KRMO(K[(]Qd�(�[QQM�K(�[\�FEJ^[\J®(ªT:«<(�<g<(gQENJ�dGdz(­�RM(IdOM(RdJ(d(JNM�^dF(J^I\^�^�d\�Mz(KRM(IdOM(
^J( FMdQ\^\I( �[Q( KRMOS( KRM( IdOM( ^J(�[Q�( �[Q( KRMOS( KRM( IdOM( ^J( d( JKQ[\I( �[QO( [�( M]E�dK^[\( �[Q( KRMO®( ªTT«<(
�<(�[KM\dM~z(­�RM(�[QOdK^[\([�(\dK^[\dF(IdOMJ(]^](\[K(]M~MF[N([\FG(�[Q(�R^F]QM\S(PEK(dFJ[(]M~MF[NM](dJ(d(
�[QO( [�( �[Q�( �[Q( d]EFKJ( K[( Rd~M( �E\( d\]( JNM\]( KRM^Q( FM^JEQM( K^OM( �^KR( KRM( O[~MOM\K( ^\( KRM^Q( M~MQG]dG(
F^�M®(ªT,«<( cJG�R[F[I^JK( H<�<( �dN[Q[�RMKJz( ­¢^�M( d( �d^QG( KdFMS( KRM( IdOM( KMd�RMJ( K[( ]MF~M( ]MMNFG( ^\K[( KRM(
KR[EIRKJ(d\](�MMF^\IJ([�(KRM(�R^F]S(PQ^\IJ(^\K[(KRM(�^Q�FM([�(]d^FG(^\�FEM\�M(KRM(�^]M(�[QF]([�(REOd\(dJN^Qdh
K^[\J(d\](RMQ[^�(]MM]J®(ªT9«<(

¡\(�[QM^I\(NQd�K^�MS(KRM(�[\�MNK([�(­�R^F]QM\¯J(�EFKEQM®(^J(O[QM(�[OO[\<(�RM(QMJMdQ�R([�(KRM(NRM\[OM\d(
[�(�R^F]QM\§J(�EFKEQM(^J(d�K^~MFG(]M~MF[NM](PG(Z<(�[EQ^KJM\<(¡\(R^J(�[\�MNKS(KRQMM(Od^\(KGNMJ([�(�R^F]QM\¯J(�EFh
KEQM(dQM(]^JK^\IE^JRM]z(

T<!�EFKEQM(�[Q(�R^F]QM\(mKR^J(^\�FE]MJ(�R^F]QM\¯J(F^KMQdKEQMS(OEJ^�S(�^\MOdS(KMFM~^J^[\S(�[ONEKMQ(IdOMJS(
K[GJS(d]~MQK^J^\IS(MK�<S(KRdK(^JS(�RdK(d]EFKJ(�QMdKM(�[Q(�R^F]QM\n<(

,<!�EFKEQM(�^KR(�R^F]QM\(md]EFKJ(d\](�R^F]QM\(EJM(~dQ^[EJ(�EFKEQdF(KM�R\[F[I^MJ(d\](MFMOM\KJ([�(�EFKEQM(
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K[IMKRMQo([\(KRM([\M(Rd\]S(KR^J(^\�FE]MJ(JNM�^dF^�M](�[QOdF(FM^JEQM(d�K^~^K^MJS(�[Q(M�dONFMS(dKKM\]^\I(OEJ^�S(
dQK(J�R[[FJS(JN[QKJ(JM�K^[\JS(MK�<S(d\]([\(KRM([KRMQ(/(^\�[QOdF(NQ[�M�KJ(^\(�R^�R(�R^F]QM\(NdQK^�^NdKM(K[IMKRMQ(
�^KR(d]EFKJS(�[Q(M�dONFMS(dFF(�^\]J([�(JMO^\dQJS(NQ[�M�KJ(�RMQM(�R^F]QM\(­KQG(KRMOJMF~MJ®(dJ(QMNQMJM\KdK^~MJ(
[�(~dQ^[EJ(NQ[�MJJ^[\JS(MK�<n<(

9<!�R^F]QM\¯J(�EFKEQM(mKR^J(OMd\J(M~MQGKR^\I(KRdK(�R^F]QM\(NQ[]E�M(^\(KRM^Q([�\(�[OOE\^K^MJo(KR^J(^\h
�FE]MJ( ~dQ^[EJ( MFMOM\KJ( [�( �R^F]QM\¯J( �[F�F[QM( mKMdJMQJS( �[E\K^\I( P[[�JS( R[QQ[Q( JK[Q^MJS( MK�<nS( �R^F]QM\¯J(
JNMM�R(m�[Q]hOd�^\IS(\^��\dOMJS(JM�QMK(Fd\IEdIMS(MK�<nS(dJ(�MFF(dJ(QEFMJ([�(PMRd~^[Q(d\](QMFdK^[\JR^NJ(�^KR(
NMMQJn<(

�RM(d\dFGJ^J([�(Z<(�[EQ^KJM\(¯J(�[\�MNK(dFF[�M](EJ(K[(�[\�FE]M(KRdKS(]MJN^KM(KRM(]^��MQM\�MJ(^\(KMQO^\[Fh
[IG(m­�R^F]QM\¯J(�EFKEQM®(/(^\(Z<(�[EQ^KJM\(d\]([KRMQ(�[QM^I\(J�^M\K^JKJ(�(­�R^F]QM\¯J(JEP�EFKEQM®(/(^\(KRM(�[\h
�MNKJ([�(][OMJK^�(J�^M\K^JKJnS( KRM(Od^\(^]MdJ([�(KRMJM(�[\�MNKJ([~MQFdNz(^\(KRM(JEP�EFKEQM(�(�EFKEQM([�(�R^F]h
R[[]S(�EFKEQM(�[Q(�R^F]QM\(d\](]^QM�KFG(�R^F]QM\¯J(�EFKEQMS(KRMQM�[QMS(^\(KR^J(dQK^�FM(�M(�^FF(�[\J^]MQ(KRM(�[\h
�MNKJ([�(­�R^F]QM\¯J(�EFKEQM®(d\](­�R^F]QM\¯J(JEP�EFKEQM®(dJ(^]M\K^�dF(ªT*«<(

¢MK(EJ(KEQ\(K[(d(O[QM(]MKd^FM](d\dFGJ^J([�(J[OM(KRM[QMK^�dF(]M~MF[NOM\KJ([�(�[QM^I\(J�^M\K^JKJ(�[\�MQ\h
^\I(KRM(MJJM\�M([�(�R^F]QM\¯J(�EFKEQM<(¢MK¯J(JKdQK(�^KR(�<(LEKK[\hLO^KRS(�R[(JMMJ(KRM(MJJM\�M([�(�R^F]QM\¯J(�EFh
KEQM(^\(KRM(IdOM(dJ(KRM(PdJ^J([�(d(�R^F]¯J(OM\KdF(RMdFKR(d\](RdNN^\MJJ<(LKE]G^\I(�R^F]QM\¯J(NFdGS(RM(�dOM(K[(
KRM(�[\�FEJ^[\(KRdK(O[]MQ\(�R^F]QM\¯J(IdOM(RdJ(PM�[OM(FMJJ(dEK[\[O[EJ(d\](E\JKQE�KEQM]S(d\](�R^F]QM\(Rd~M(
PM�[OM(O[QM( F^�MFG( K[(EJM( KRM(QEFMJ(�[Q(KRM(IdOM(KRdK(d]EFKJ([��MQ( KRMO<(H\[KRMQ(J�^M\K^JK( ^J(c<(�RE]d�[~(
KdF�J(dP[EK(KRM(�Rd\IMJ(Kd�^\I(NFd�M(^\(KRM(JNd�M([�(�R^F]QM\¯J(IdOMJz(�R^F]QM\¯J(K[GJS(NFd�MJ(�[Q(IdOMJS(KGNMJ(
[�(IdOMJS(IdOM(QEFMJS(KRM(\EOPMQ([�(NdQK^�^Nd\KJ(^\(KRM(IdOMS(MK�<(dQM(�Rd\I^\I(ªT|«<(

�RM(MJJM\�M([�(KRM(IdOM(^\(KRM(M]E�dK^[\(d\](ENPQ^\I^\I([�(�R^F]QM\(^J(�[\J^]MQM](P[KR(PM�[QM(d\](\[�(
^\(KRM(NM]dI[I^�dF(JGJKMO<(HFF(d]~d\�M](KMd�RMQJ(E\]MQJKd\](KRM(IdOM(dJ(d(QMdF(\M�MJJdQG(d\](^ON[QKd\K(d�h
K^~^KG<(}~M\(^\(�[QM^I\(d\]([EQ(\dK^[\dF(NM]dI[IGS(KRM(�[FF[�^\I(dQMdJ(dQM(dFJ[(EJM](^\(Qd^J^\I(�R^F]QM\(^\(KRM(
R^JK[QG([�(KRM(IdOMz((

T<(©dQO[\^[EJ(]M~MF[NOM\K([�(KRM(�R^F](^\(dFFhQ[E\](RdQO[\Go(

,<(�RM(NEQN[JM([�(KQd^\^\I(^J([\M([�(KRM(�^QJK(^\(KR^J(]^QM�K^[\(¡<H<(g[OM\J�^^(�[\J^]MQJ(KRM(IdOM(K[(PM(
KRM(O[JK(QMJN[\J^PFM(KGNM(�[Q(KRM(\dKEQM(d\](NQM]^JN[J^K^[\([�(KRM(�R^F](K[(KRM(O[JK(\M�MJJdQG(d�K^~^K^MJ(ªT+«<(

�RM(IdOM(^J(P[KR(M]E�dK^[\dF(d\](FdP[Q(�[Q(�R^F]QM\<(�RM(IdOM(^J(d(�dG(K[(M�NQMJJ(KRM(�[QF](dQ[E\]<(
�RM(IdOM(\[K([\FG(KMd�RMJ(�R^F]QM\(R[�(K[([~MQ�[OM(KRM(]^��^�EFK^MJ(KRMG(�d�M(^\(F^�MS(PEK(dFJ[(�[QOJ([QId\^h
�dK^[\dF(J�^FFJ<(�RM(KdFM\KM](KMd�RMQ([�([EQ(K^OM(�<H<(LE�R[OF^\J�G(PMF^M~MJz(­�^KR[EK(IdOMJS(OEJ^�S(�d^QG(
KdFMJS(�QMdK^~^KGS(�d\KdJGS(KRMQM(^J(\[(�EFFh�FM]IM](OM\KdF(M]E�dK^[\®<(�RMQM�[QMS(�Q[O(KRM(dP[~M(N[^\K([�(~^M�S(
KRM(EJM([�(IdOM(MFMOM\KJ(^\([Q]MQ(K[(�[QO(KRM(J�^FFJ([�(�EFF(EJM([�(KRM(O[K^~dK^[\(d\](�dNdP^F^K^MJ([�(cQ^OdQG(
L�R[[F( JKE]M\KJ( K[( FMdQ\S( K[( dNNFG( KRM( �\[�FM]IM( Id^\M]( ]EQ^\I( KRM( FMJJ[\( ^\( NQd�K^�M( ^J( [�( d( JMNdQdKM(
NFd�M(ªT)«<(�R^F]QM\¯J(IdOMJ(�d\(IM\MQdFFG(PM(]^~^]M](^\K[(K�[(FdQIM(IQ[ENJz(

T<! �QMdK^~M(IdOMJ(�^KR(NF[K(Q[FMJ<(
,<! �EFM([Q(]^]d�K^�(IdOMJ<(
9<! H�K^[\(IdOMJ(
cF[KS( Q[FMhNFdG^\I( �QMdK^~M( IdOMJ( ^\�FE]Mz( IdOMJ( QMFdKM]( K[( KRM( K[N^�( [�( F^�MS( IdOMJ( [\( d\( ^\]EJKQ^dF(

KRMOMS(�[\JKQE�K^[\(IdOMJS(IdOMJ(EJ^\I(\dKEQdF(OdKMQ^dFJS(IdOMJ([\(d( J[�^[hN[F^K^�dF( KRMOMS( JKdIM(IdOMJS(
M\KMQKd^\OM\K(IdOMJ<(�[(QEFM(IdOMJz(]^]d�K^�(d\](d�K^[\(IdOMJ<(

s^]d�K^�(IdOMJ(^\�FE]Mz(IdOMJ(�^KR([P�M�KJ(d\](K[GJS(~MQPdF(]^]d�K^�(IdOMJS(NQ^\KM](IdOMJ([\(KRM(KdPFMS(
OEJ^�dF(]^]d�K^�(IdOMJ<(H�K^[\(IdOMJ(^\�FE]Mz(IdOMJ(�^KR(d(NF[KS(�^KR[EK(d(NF[KS(�^KR(JN[QKJ(MFMOM\KJ<(¡�(KRM(
Od^\(KdJ�(^\(]^]d�K^�(IdOMJ(^J(KRM(]M~MF[NOM\K([�(�R^F]QM\¯J(^\KMFF^IM\�MS(M\Q^�ROM\K([�(�\[�FM]IMS(KRM\(KRM(
Od^\(KdJ�(^\(d�K^[\(IdOMJ(^J(KRM(]M~MF[NOM\KS(^ONQ[~MOM\K([�(O[K[Q(d�K^~^KG<(�EK(KR^J(^J(\[K(K[(JdG(KRdK(KRM(
K�[(dQM(^\(K�[(]^QM�K^[\J(dK(dFF<(Z^QJKS(KR^\�^\IS(JNMM�RS(OMO[QGS(^OdI^\dK^[\S(�^FF(PM(]M~MF[NM]S(d\](JM�[\]h
FGS(dF[\I(�^KR(KRM(NQ[PFMO([�(O[~MOM\KS(O[QdF(¤EdF^K^MJ(dQM(�[QOM]<(�RM(I[dF([�(P[KRS(KRM(]M~MF[NOM\K([�(
KRM(�R^F]¯J(NMQJ[\dF^KG<(�RM(Od^\(]^QM�K^[\([�(]^]d�K^�(IdOMJS(�[\KQ^PEK^\I(K[(KRM(]M~MF[NOM\K([�(�R^F]QM\¯J(
OM\KdF(dP^F^K^MJ(K[(d�¤E^QM(d\](�[\J[F^]dKM(�\[�FM]IMS(PEJ^\MJJS(RdP^K(J�^FFJ<(¡\(KRM(NM]dI[I^�dF(NQ[�MJJS(]^h
]d�K^�(IdOMJ(dQM(K�[h�dGz(�^QJKFGS(KRMG(dQM(d(OMKR[]([�(FMdQ\^\IS(d\](JM�[\]FGS(KRMG(dQM(d\(^\]MNM\]M\K(IdOM(
d�K^~^KG(mZ^I<(,n<(

(

Buk
eto

v U
niv

ers
ity



�BR?�I�ST?U!VHI�UBGu!IX!<uSW�!s?@SIW?Uz!

"#$%&!'(#)*+,+%-*./!0!12333456761! 391!

(

Z^IEQM(,<(�GNMJ([�(KRM(IdOMJ(

¬dOM(d�K^~^KG(�RM\(d(�R^F](NFdGJ(dF[\M(^J(�dQQ^M]([EK([EKJ^]M([�(J�R[[F(R[EQJ<(�d\dIMOM\K([�(KRM(IdOM(
�[\J^JKJ([�(KRQMM(dQMdJz(NQMNdQdK^[\(�[Q(KRM(IdOMS(^KJ(^ONFMOM\KdK^[\S(d\dFGJ^J([�(KRM(�^\dF(QMJEFK<(cQMNdQdK^[\(
�[Q(KRM(IdOM(^\�FE]MJz(JMFM�K^[\([�(KRM(IdOMS(J[QK^\I([EK(KRM(\M�MJJdQG(]^]d�K^�(OdKMQ^dFS(Kd�^\I(^\K[(d��[E\K(
KRM(K^OM(JNM\K( ^\(d��[Q]d\�M(�^KR( KRM( KdJ�J([�(KQd^\^\I(d\](M]E�dK^[\(\M�MJJdQG(�[Q(d(NdQK^�EFdQ(dIM(IQ[EN<(
}��M�K^~MFG( EJM]( IdOMJ( RMFN( JKE]M\KJ( F^JKM\( �^KR( IQMdK( M\KREJ^dJO( d\]( �^QOFG( dJJ^O^FdKM( KRM(OdKMQ^dF( M�h
NFd^\M](PG(KRM(KMd�RMQ<(H�KMQ(dFFS( KRM(F[\I^\I([�(cQ^OdQG(L�R[[F(JKE]M\KJ(^J(O[QM(�[Q(KRM(IdOM(KRd\(�[Q(KRM(
FMJJ[\<(H\(^\KMQMJK^\I(IdOM(][MJ(\[K(PEQ]M\(KRM(\MQ~MJ([�(d(�R^F](�^KR(MdJG(dJJ^O^FdK^[\([�(RMd~G(OdKMQ^dF<(
H�KMQ(KRM(IdOM(KRMG(F^�M]S(KRMG(�^FF(¤E^��FG(QM�QMJR(KRMOJMF~MJ(d\](NMQ�[QO(KRM(KdJ�(�^KR(NFMdJEQM(d\](¤EdF^h
KG<(�RM(IdOM(^J(�[\]E�KM](\[K([\FG(^\([Q]MQ(K[(QM�QMJR(�R^F]QM\(�RM\(KRMG(dQM(P[QM](d\](K^QM](^\(�FdJJS(PEK(
dFJ[(^\([Q]MQ(K[(�^QOFG(OdJKMQ(KRM(PdJ^�(�[\�MNKJ(I^~M\(K[(KRMO<(�RQ[EIR(KRM(IdOMS(KRM(JKE]M\K(FMdQ\J(K[(�[Q�(
^\]MNM\]M\KFGS(]M~MF[NJ(KRM(dP^F^KG(K[(KR^\�(d\](NQd�K^�M(KRM(dP^F^KG(K[(]Qd�(�[\�FEJ^[\J(^\]MNM\]M\KFG(ªTy«<(

�RM(Od^\(I[dF([�(KRM(IdOM(^J(K[(�^QOFG(OdJKMQ(KRM(OdKMQ^dF(�[~MQM]S(�R^FM(M\IdI^\I(KRM(�R^F]<(�RMQMh
�[QMS(KRM(�[�EJ(JR[EF](PM([\(KRM(JEP�M�K(�[\KM\K([�(KRM(IdOM<(£\FG(KRM\(�^FF(^K(]M~MF[N(KRM(JKE]M\K¯J(KR^\�^\I(
d\](FMd](K[(M]E�dK^[\dFS(F^KMQd�G(I[dFJ<(�RM(OMKR[][F[I^�dF(QM¤E^QMOM\KJ(�[Q(KRM(IdOM(dQM(dJ(�[FF[�Jz(

T<! �RM(QEFMJ([�(KRM(¬dOMJ(JR[EF](PM(J^ONFM(d\](�[\�^JMS(MdJG(�[Q(�R^F]QM\(K[(E\]MQJKd\]<(
,<! �RM(\M�MJJdQG(~^JEdF(OdKMQ^dFJ(�[Q(KRM(IdOM(JR[EF](PM(NQMNdQM](d\](NFd�M](^\(KRM([NK^OdF(NFd�M<(
9<! }\JEQM(KRdK(dFF(�R^F]QM\(^\(KRM(�FdJJ(NdQK^�^NdKM(^\(KRM(IdOM<(}�NMQ^M\�M(JR[�J(KRdK(^�( KRM(IdOM(^J(

NFdGM](dK(K[[(�dJK(d(Nd�MS(KRM(O^\]J([�(O[JK(�R^F]QM\(�^FF(\[K(PM(dPFM(K[(�MMN(EN(�^KR(^KS(d\](�RM\(KRM(IdOM(
^J(J^ONFG(NFdGM]S(KRM(]MJ^QM(�[Q(^K(JRdQNFG(]M�QMdJMJ<(

*<! �M�[QM(JKdQK^\I(KRM(IdOMS(^K(^J(d]~^JdPFM(K[(M�NFd^\(KRM(NQ[�M]EQM(�[Q(�[\]E�K^\I(^K(K[(JKE]M\KJ<(
|<! �RM(�[\]E�KM](IdOM(JR[EF](JK^OEFdKM(KRM(^OdI^\dK^[\([�(JKE]M\KJS(PM(dPFM(K[(]Qd�(�[\�FEJ^[\JS(]Mh

~MF[N(KRM^Q(Fd\IEdIM(d\](FMd](KRMO(K[(�[ONMKM\K(�Q^K^\I<(
¡K(�[FF[�J(�Q[O(KRMJM(KdJ�J(^\(JKQM\IKRM\^\I(KRM(M]E�dK^[\dF(NQ[NMQKG(d\](NQd�K^�dF([Q^M\KdK^[\([�(KQd^\h

^\I<(�RM(EJM([�(IdOM(MFMOM\KJ(^\(KRM(FMJJ[\(^J([\M([�(KRM(O[JK(^ON[QKd\K(F^\�J(^\(KRM(JMdQ�R(�[Q(^ONQ[~^\I(KRM(
�[QOJ(d\](OMKR[]J([�(KRM(FMJJ[\<(�RM(�R^F]¯J(^OdI^\dK^[\(�[OMJ(K[(F^IRK(MJNM�^dFFG(^\(KRM(IdOM<(�RM(IdOM(^J(
[\M(�[P(�[Q(d(�R^F](dJ(EJEdF<( RM\(NFdG^\IS(KRM(�R^F](EJMJ(J^]M(M��M�KJ<(©M(][MJ(�RdK(RM(JMMJ(^\(KRM(F^�M(dQ[E\](
R^O<(Z[Q(M�dONFMz([\M([�( KRM(gd�d�R(�R^F]QM\( QE\J(d�dG(dJ(d(R[QJMS([\M(PE^F]J(d( �EQG�S( �[QOJ( Q^\IJ(d\](

Buk
eto

v U
niv

ers
ity



�>/�/!t?H?@?uD!;/!�?UG?@IC!

39Z! K#LMN%-!O*$*+*N)%NL-,+,!PN%Q#$L%M#M*!

Od�MJ(d(JKQMMK<(�dKKFM(dQM(Od]M(�Q[O(�FdG<(¡\(IM\MQdFS(KRM(IdOM(^J([�(IQMdK(PM\M�^K(K[(KRM(]M~MF[NOM\K([�(KRM(
�R^F]¯J(Fd\IEdIMS(d\](�RM\(RM(NFdGJS(RM(�[\K^\EMJ(K[(O[~M(d\](JNMd�(\[\hJK[N<(¡\(IM\MQdFS(KRM(IdOM(^J(EJM](
K[(OdQQGS(KRdK(^JS(K[(E\^KM(�^KR([KRMQ(NM[NFM<(©M(FMdQ\J(K[(F^JKM\(K[(R^J([�\(�[Q]JS(K[(F^JKM\(K[(KRM(�^JRMJ([�(
[KRMQJS(K[(R^J([�\(�[Q]JS( ^\(JR[QKS( K[(�EF�^FF(KRM(�^QJK(�[\]^K^[\([�(d(E\^KM](F^�MS(IM\MQdF(Fd�J<(H\](\[�(^K(^J(
EJM�EF(�[Q(KRM(�R^F](K[(PM(]^F^IM\K(^\(R^J(�[Q�S(\[K(K[(PM(]^JKQd�KM]S(^O^KdK^~MS(NFdG^\I(dF[\M<(

Results and Discussion

¡\(dFF(R^JK[Q^�dF(]M~MF[NOM\K(NMQ^[]J([�( KRM( J[�^MKGS(Od\G(J�^M\K^JKJ(d\]( KMd�RMQJ(NdG(dKKM\K^[\( K[( KRM(
NQ[PFMOJ([�(]M�^\^\I(KRM(�[\�MNK([�(�[F�(NM]dI[IGS(�[QO^\I(]^��MQM\K(J�^M\K^�^�(d\](NM]dI[I^�dF(dNNQ[d�RMJS(
d\](I^~M(~dFEdPFM([N^\^[\J(d\](FMd~M(d(FMId�G<(

�RMQM(dQM(Od\G(KGNMJ([�(R^JK[Q^�dF(d\](�EFKEQdF(RMQ^KdIM([�([EQ(NM[NFM<(H\G([�(KRMO(^J(d^OM](dK(JMQ~^\I(
d(NMQJ[\(�[Q(R^J(PM\M�^K<(�<(�Q[KM(d(JNM�^dF(�[Q�([\(\dK^[\dF(IdOMJS(gd�d�R(\dK^[\dF(IdOMJS([\M([�(JE�R(~dFh
EdPFM(�EFKEQdF(dJJMKJ<(�<(�[KM\dM~z(Od]M(d\([N^\^[\(KRdK(KRM(�[QOdK^[\([�(\dK^[\dF(IdOMJ(�dJ(]M~MF[NM](\[K(
[\FG( �[Q( KRM( \MM]J( [�( �R^F]QM\S( PEK( dFJ[( dJ( d( �^\]( [�(�[Q�( �[Q( d]EFKJ( K[( Rd~M( �E\( d\]( JNM\]( KRM^Q( FM^JEQM(
K^OM(ªT,«<(�RM(IdOM(^J(dFJ[(d\(^\KMIQdF(NdQK([�(�[F�(NM]dI[IG<(gd�d�R(\dK^[\dF(IdOMJ(dQM(~MQG(Q^�R(d\](]^h
~MQJM(^\(JEP�M�K(OdKKMQS(R[�M~MQS(KRM(NM[NFM(\[K([\FG(�QMdKM](Od\G(]^��MQM\K(KGNMJ([�(IdOMJS(PEK(dFJ[(EJM](
KRMO(^\(NQd�K^�M(d\](�MQM(dPFM(K[(JMM(KRM^Q(M]E�dK^[\dF(dJNM�KJ<(�[]dG¯J(IM\MQdK^[\(RdJ(^KJ([�\(QM¤E^QMOM\KJ(
d\](�MdKEQMJ<(­�RM(¢d�([�(KRM(�MNEPF^�([�(gd�d�RJKd\(£\(}]E�dK^[\®(JKdKMJ(KRdK(­�RM(Od^\(KdJ�([�(KRM(M]Eh
�dK^[\(JGJKMO(^J( K[(�QMdKM( KRM(\M�MJJdQG(�[\]^K^[\J(�[Q( KRM(�[QOdK^[\S(]M~MF[NOM\K(d\](NQ[�MJJ^[\dF(]M~MFh
[NOM\K([�(d\(^\]^~^]EdF(PdJM]([\(\dK^[\dF(d\](IM\MQdF(�^~^�(~dFEMJS(J�^M\K^�^�(d\](NQd�K^�dF(d�R^M~MOM\KJ®<(
�RMQM�[QMS(K[]dG¯J(]^QM�K^[\([�(QM\M�dF(^J(K[(PQ^\I(EN(QdK^[\dF(�^K^�M\J(�R[(dQM(^OPEM](�^KR(IM\MQdF(�^~^F(d\](
\dK^[\dF( ~^QKEMJS(�R[( Rd~M( ]M~MF[NM]( \dK^[\dF( �\[�FM]IM( d\]( PMRd~^[QS( d\](�R[( Rd~M(OdKEQM]( ^\( dFF( QMh
JNM�KJ<(£\M([�(KRM(�[E\]dK^[\J([�(M]E�dK^[\(^J([EQ(\dK^[\dF(IdOMJ<(¡K(^J(d(QMF^dPFM(M]E�dK^[\dF(K[[F(KRdK(OMMKJ(
KRM(\MM]J([�(KRM(\M�(IM\MQdK^[\(d\](NQMNdQMJ(KRMO(�[Q(F^�M<(­�[dKnÄÄ®(\dK^[\dF(IdOMJ(dQM(]^~^]M](^\K[(M\KMQh
Kd^\OM\KS( F^�MJKGFM( IdOMJS( NRGJ^�dF( KQd^\^\IS( JN[QKJ( IdOMJ( d\]( OM\KdF( IdOMJ<( �dK^[\dF( IdOMJ( dQM( dFJ[( d(
PQd\�R([�([QdF(F^KMQdKEQM<(

�RM(NM[NFM(�d\KM](K[(PM(dPFM(K[(^\�EF�dKM(^\(KRM(�R^F]¯J(O^\](KRM(]MKd^FJ(d\](JM�QMKJ([�(KRM(JEQQ[E\]^\I(
�[QF](KRQ[EIR(IdOM(�Q[O(d\(MdQFG(dIM<(�RM(IdOM(^J(K�^\(�^KR(KRM(�R^F]¯J(\dKEQM<(�M�dEJM(d(�R^F](^J(\[K(I[^\I(
K[(IQ[�(�^KR[EK(NFdGS(RM(^J(\[K(I[^\I(K[(]M~MF[N(�[ONQMRM\J^~MFG<(}]E�dK^[\dF(NQ[�MJJ(dK(J�R[[F(^ONQ[~MJ(
KRQ[EIR(\dK^[\dF(IdOMJ( ^J([\M([�( KRM( ^ON[QKd\K( QMJMQ~MJ([�(NM]dI[IG<(�RM(JKE]M\K¯J(O^\](d\]( ^\KMFFM�K(dQM(
JKQM\IKRM\M](PG(dPJ[QP^\I(KRM(\dK^[\dF(KQd]^K^[\<(�RM(IdOM(^J(d\(^\]^JNM\JdPFM(K[[F(�[Q(M�Nd\]^\I(KRM(�R^F]¯J(
~[�dPEFdQGS(EJ^\I(�[Q]J(�QMMFG( ^\(KRM^Q(OMd\^\IS(d\](KQd^\^\I( KRMO(K[(JNMd�(¤E^��FG<(}~MQG(\dK^[\(]QMdOJ(
KRdK( ^KJ( G[E\I( IM\MQdK^[\( �^FF( IQ[�( EN( PM\M~[FM\KS( R[\MJKS( QMJNM�K�EF( [�( MF]MQJS( �d^QS( �[EQdIM[EJS( �MFFh
^\KM\K^[\M]S(d\](�EFF([�(�[\J�^M\�MS(d\](J[F~MJ(KR^J(NQ[PFMO(]MNM\]^\I([\(^KJ(F^�MJKGFM<(Z[Q(KR^JS(^K(RdJ(PMM\(
EJ^\I(KQd]^K^[\JS(NM]dI[I^�dF(OMKR[]JS(�R^�R(Rd~M(PMM\(EJM](�[Q(�M\KEQ^MJS(J[QKM]([EK(d\](KMJKM](PG(F^�M(M�NMh
Q^M\�M<(

¡K(�d\(PM(Jd^](KRdK(KRM(IdOM(^J([\M([�(KRM(FMd]^\I(d\](Od^\(NRM\[OM\d(KRdK(RdJ(d(N[J^K^~M(^\�FEM\�M([\(
KRM(]M~MF[NOM\K([�(d(�R^F]¯J(NMQJ[\dF^KG<(�RM(JKE]M\K(KQd^\J(R^J(M��[QKJ(KRQ[EIR(KRM(IdOMS(FMdQ\J(KRM(KQEM(JMh
�QMKJ([�(KRM(M\~^Q[\OM\K(d\](NRM\[OM\dS(d\](PMI^\J(K[(FMdQ\(�[Q�(J�^FFJ<(¡\([KRMQ(�[Q]JS(KRM(NdKR([�(M]E�dh
K^[\([�(�EKEQM(�^IEQMJS(KRM(KMd�R^\I(MKR^�(]M~MF[NJ(�Q[O(KRM(IdOM<(cFdG(d\](�[Q�(Rd~M(Od\G(J^O^FdQ(�RdQd�h
KMQ^JK^�JS(KRdK¯J(�RG(J[OM(NM]dI[IEMJhJ�^M\K^JKJ(�[\J^]MQ(KRdK(­I[[](NFdG(^J(F^�M(I[[](�[Q�S(Pd](NFdG(^J(F^�M(
Pd](�[Q�®(d\](�[\�FE]M(KRdK(KRMQM(^J(F^KKFM(]^��MQM\�M(PMK�MM\(KRMO<(H�KMQ(dFFS(dK(M~MQG(dIMS(KRM(IdOM(QM¤E^QMJ(
d\(dNNQ[NQ^dKM(dO[E\K([�(^\KMFF^IM\�M(d\](M��[QK<(H(IdOM(�^KR[EK(d�K^~M(d�K^[\(d\](M��[QK(^J(\[K(d(I[[](IdOM<(
L[S(KRM(J^O^FdQ^KG(PMK�MM\(NFdG(d\](�[Q�(^J(KRdK(I[[](NFdG(d\](I[[](�[Q�(�^FF(KRM(�E\(�^KR(�[G(d\](]MF^IRK<(H(
�R^F]¯J(NFdG(JR[EF](dFJ[(Rd~M(d(�MQKd^\(]MIQMM([�(QMJN[\J^P^F^KGS(dJ(^\(KRM(�[QQMJN[\]^\I(�[Q�<(

�RM^Q(Od^\( ]^��MQM\�M( ^J( KRdK( d( �R^F]¯J( NFdG( �d\\[K( �QMdKM( QMdF(OdKMQ^dF( d\]( JN^Q^KEdF(�MdFKRS( d\]( ^K( ^J(
�\[�\(KRdK(�[Q�(^J(KRM(Od^\(�dG(K[(NQ[]E�M(JE�R(�MdFKR<(�RM(�[G(d\](�QEJKQdK^[\([�(KRM(JKE]M\K(^J(M~^]M\K(^\(
KRM(IdOM<(�RM(NJG�R[F[I^�dF( �MdKEQM([�( KRM(JKE]M\K(PdJM]([\( KRM(IdOM( ^J( KRdKz( KRMG( KR^\�S( JNdQ�(MO[K^[\dF(
^ONd�KS(^\�QMdJM(KRM^Q(d�K^~^KGS(]M~MF[N(�^FFN[�MQS(^OdI^\dK^[\<(HFF([�(KRMO(dQM(I^�KM](�^KR(KRM(�R^F]¯J(�QMdh
K^~^KG<(sEQ^\I(KRM(IdOMS(KRM(JKE]M\K(M�NMQ^M\�MJ(�[G(d\](J[QQ[�(dJ(^\(F^�M(^KJMF�<(�EK(^K(][MJ\¯K(OMd\(KRdK(RM(
][MJ\¯K(�\[�(^K¯J(d(IdOM<(�RdK¯J(�RG(JdG^\I(­FMK¯J( KdF�S( FMK¯J( KQG®(dJ( ^\(QMdF^KGS(PM�dEJM( KRMG(E\]MQJKd\]( KRM(
IdOM(dJ(d(IdOM<(�dJM]([\(KR^JS(KRM(�[FF[�^\I(�[\�FEJ^[\J(�d\(PM(]Qd�\(dP[EK(KRM(IdOMz(

dn!�RM(IdOM(^J(d\(M]E�dK^[\dF(K[[FS(M�Nd\]J(KRM(O^\]S(JRdQNM\J(KRM(Fd\IEdIMS(M\Q^�RMJ(KRM(~[�dPEFdQGS(
^\KQ[]E�MJ(F^�M(d\](M�Nd\]J(�MMF^\IJ<(

Pn!LKQM\IKRM\J(�^FF(d\](�RdQd�KMQ(KQd^KJS(^ONQ[~MJ(O[QdF(¤EdF^KG<(
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�n!�[FFM�K^~M(MO[K^[\dF(d�K^[\J(�^FF(^\�QMdJM<(
]n!�Md\J([�(dMJKRMK^�(M]E�dK^[\<(
Mn! ¡K(dFF[�J(K[(J[F~M(KRM(I[dFJ([�(FdP[Q(M]E�dK^[\<(
�n! ¡K(RMFNJ(K[(^ONQ[~M(NRGJ^�dF(JKQM\IKR<(
�RMQM�[QMS(IdOM(^J(d(NRGJ^[F[I^�dF(d\](NJG�R[F[I^�dF(PdJMJ([�(JKE]M\KJ§(�[ONQMRM\J^~M(M]E�dK^[\<(�RM(

IdOM(\[K([\FG(^\�QMdJMJ(KRM(JKE]M\K¯J(O[[](d\](QM�QMJRMJ(R^OS(PEK(dFJ[(d��M�KJ(R^J(�\[�FM]IM(dP[EK(F^�M(NRMh
\[OM\d<(�RQ[EIR(KRM(IdOMS(JKE]M\KJ(�[OOE\^�dKM(¤E^��FG(d\](E\]MQJKd\](�MFFS(FMdQ\(J�^FFJ(�Q[O(Md�R([KRMQ<(
sEQ^\I(KRM(IdOMS(RM(JKQM\IKRM\J(R^J(RMdFKR(KRQ[EIR(NRGJ^�dF(d�K^~^KG<(

 [Q](NE��FMJS(QMPEJMJS(d\dIQdOJS(d\](IdOMJ(K[(�^\](KRM(�[Q]J(Rd~M(d(IQMdK(^ONd�K([\(KRM(]M~MF[NOM\K(
[�(JKE]M\KJ¯(KR^\�^\I(dP^F^KG<(�RM(EJM([�(IdOM(MFMOM\KJ(^\(KRM(FMJJ[\J(RdJ(d(JNM�^dF(NFd�M(^\([Q]MQ(K[(�EFFG(EJM(
KRM(N[JJ^P^F^K^MJ(d\](M\KREJ^dJO([�(KRM(JKE]M\KJ(K[(FMdQ\(d\](QM�[I\^�M(d\](K[(�[\K^\E[EJFG(]M~MF[N(KRMO(^\(
KRM(FMdQ\^\I(NQ[�MJJS(K[(�[QO(KRM(J�^FFJ([�(dNNFG^\I(KRM(�\[�FM]IM(Id^\M](]EQ^\I(KRM(FMJJ[\(^\(NQd�K^�M<(

�RM(�[FF[�^\I(�[\�FEJ^[\z(
dn(JKE]M\KJ¯(KR^\�^\I(dP^F^KG(^\�QMdJMJ(]EQ^\I(KRM(IdOMo(
Pn(�EQ^[J^KG(IQ[�J(d\](]M~MF[NJo(
Pn(RMFNJ(K[(OdJKMQ(KRM(K[N^�(�MFFo(
�n(JKE]M\KJ(QMOMOPMQ(KRM(�[Q]J(KRMG(�[E\]o(
]n(�d\(I^~M(d\(M�dONFM([�(KRM(K[N^�(�[~MQM](dK(d\G(K^OMo(
Mn(d�d�M\J(KRM(�[\J�^[EJ\MJJ(K[(OdJKMQ(KRM(Q^�R\MJJ([�(KRM(O[KRMQ(K[\IEMo(
Mn(�d\(]Qd�(�[\�FEJ^[\J([\(R^J([�\(PG(]Qd�^\I(�[\�FEJ^[\J(�Q[O(M�dONFMJ<(
¡\(d\G(FMJJ[\S(KRM(Od^\(I[dF([�(KRM(KMd�RMQ(^J(K[(Od�M(JKE]M\KJ(�EQ^[EJ<(�RM([\FG(M��M�K^~M(�dG(K[(QMdF^�M(

KR^J(I[dF(^J(K[(EJM(IdOMJ(]EQ^\I(KRM(FMJJ[\<(�d\G(KGNMJ([�(IdOMJ(�d\(PM(EJM]S(MJNM�^dFFG(^\(O[KRMQ(K[\IEM(
FMJJ[\J<(�Qd\J�[QO^\I(KRM(FMJJ[\(^\(KRM(�[QO([�(d(IdOM(\[K([\FG(dQ[EJMJ(KRM(^\KMQMJK([�(JKE]M\KJS(PEK(dFJ[(JE�R(
d(OMKR[](JRdQNM\J(KRM^Q(]MOd\]JS(]M~MF[NJ(KRM^Q(^OdI^\dK^[\S(d\](M�Nd\]J(KRM^Q(KR^\�^\Io(^K(RMFNJ(K[(]M~MF[N(
QMJMdQ�R(J�^FFJ<(¡\(NdQK^�EFdQS(]EQ^\I(KRM(FMJJ[\S(dNNQ[NQ^dKM(EJM([�(KRM(KRMOM([�(KRM(\dK^[\dF(IdOMJ([�([EQ(gdh
�d�R(NM[NFM(�^FF(E\][EPKM]FG(RMFN(K[(QM~^~M([EQ(�[\]MQ�EF(KQd]^K^[\J(KRdK(Rd~M(PMM\(F[JK(�[Q(�M\KEQ^MJ(d\](K[(
^\�EF�dKM(KRMO(KRQ[EIR[EK(KRM(IM\MQdK^[\J<(HK(KRM(JdOM(K^OMS(JKE]M\KJ(FMdQ\(KRM(NdJK(R^JK[QG([�([EQ(NM[NFM(d\](
IQ[�(EN(�[\J�^[EJFG(�MMF^\I(KRM(KQd]^K^[\J(^\(KRM(dQK([�(�[OOE\^�dK^[\<(¡�(\dK^[\dF(IdOMJ(�^\](d(JE��MJJ�EF(
�dG(^\(KRM(FMJJ[\S(KRMG(�^FF(]M~MF[N(JKE]M\KJ¯(d�K^~^KG(d\](d�d�M\(KRM^Q(NdJJ^[\(�[Q(KRM(JEP�M�K<(

£EQ(JKE]G(^\~[F~M](NdQM\KJ(�^KR(]^��MQM\K(FM~MFJ([�(M]E�dK^[\<(H��[Q]^\I(K[(KRM(QMJEFKJ([�(KRM(^\KMQ~^M�S(
�R^F]QM\(�R[JM(NdQM\KJ(Rd~M(R^IRMQ(M]E�dK^[\(dQM(O[QM(F^�MFG(K[(�R[[JM(IdOMJ(�^KR(]M~MF[N^\I(MFMOM\KJ(d\](
NF[KJS(�R^FM(KRM^Q(­QMNMQK[^QM®(^J(�RdQd�KMQ^�M](PG(d(IQMdK(~dQ^MKG(�[ONdQM](K[(KRM(IdOMJ([�(�R^F]QM\(�R[JM(
NdQM\KJ(Rd~M(JM�[\]dQG(M]E�dK^[\<(�RM(�^\d\�^dF(J^KEdK^[\([�(KRM(�dO^FG(dFJ[(d��M�KJ(�R^F]QM\¯J(NFdGz(^\(�dO^h
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Conclusion
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�[QOdK^[\([�(NMQJ[\dF^KG( KQd^KJ([�( KRM( ^\]^~^]EdFS(IM\MQdF(MKR\[IQdNR^�(�MdKEQMJ<(£EQ(NM[NFM(F^�M(K[(QMdN(KRM(
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L[EKRMQ\(sM\OdQ�S(,::,<(²(c<(T*/*,<(

T|!µ6$v%Y( �<`<( �Y?$6W$"&0?Y?1"b$( V6Yu$&&1( {b4bv$&%Y@Y( ?Y&Vb01"bB( W%Y.>"b%Y?( &6$#&0?12b( b@63( ?( .1V0A(
�(�<`<(µ6$v%Y(��(r$Y6bB(b(V61%0b%1({b4<(%A.>0A63<(²(,:T9<(²(�(T,<(²(�<(*|/*U<(

T+! }Q�MF^�( �<( �EQ�^GM§]M( [G\d\d\( IMFM\M�JMF( �[�E�( [GE\FdQ^z( �[�E�FdQ( RdGdK^S( [GE\FdQ]d\( [IQM\^Q( ª}FM�KQ[\^�( �dG\d�«(
�(�<(}Q�MF^�S(�<(s[Id\[IFES( ¢<(g[�S(�<©<(g[�FEJ[GS( ¡<(�MK^\S(©<(LdG^\S(H<(�dIFdQ( ��(g[\Gdz( H�^�( cdJd( ¡F�[�EFE(�[OM\^EJ(cQ[�MJ^(
g^KdN�^I^<(²(,:TT<(²(,y(N<(}Q^Ê^O(O[]Ez(RKKNJz���^FMJ<MQ^�<M]<I[~��EFFKM�K�}DT:U)U:)<N]�((

T)! j.{$6Y?(j<¥<(�b4bv$&%Y$(?Y&Vb01"b$(W%Y.>"b%Y?(�6$#"$@Y(w6bYC>B("1(Y&"Y?$(#b{{$6$"ub6Y?1""Y@Y(VY#aY#1z(1?h
0Y6${<( #b&<( <<<( %1"#<( V$#<( "1A%<( �V$u<( T9<::<:*(²( �r$Y6bB( b( 2$0Y#b%1( {b4bv$&%Y@Y( ?Y&Vb01"bBS( &VY60b?"Y8( 06$"b6Y?%bS(
Y4#Y6Y?b0$.>"Y8(b(1#1V0b?"Y8({b4bv$&%Y8(%A.>0A63�(�(j<¥<(j.{$6Y?<(²(�A6@A0S(,::|<(²(,+(&<(

Ty! LO^KR( c<g<( ¢MdQ\^\I( KRQ[EIR( NFdG<( }\�G�F[NM]^d( [\( }dQFG( �R^F]R[[]( sM~MF[NOM\K<( ª}FM�KQ[\^�( QMJ[EQ�M«( �(c<g<(LO^KRS(
H<(cMFFMIQ^\^<(²(}}�s<(²(,:T+<(H��MJJ(O[]M(RKKNz�� ��<�R^F]h}\�G�F[NM]^d<�[O�cdIMJ�c]��LO^KRcMFFMIQ^\^d\I�N,<c]�((

(
(

_<t<(e16101&S(�<(Å1.210Y?(

Бастауыш сынып оқушыларының тəрбие жұмысын ұйымдастыруда 
қазақ халқының ұлттық ойындарын пайдаланудың педагогикалық мəселелері

t151.1#1(51415(a1.53"3�(l2'6'"#$@'( 51415(¦.0035(Y83"#163"3�($6$%W$(6l.'(%l6&$0'.@$"<(�83"#16(
%l�'.h%78#'( %l0$6$#'S( 0l4'2#'.'%%$S( $V0'.'%0'( C1A.b#3S( %7W0'( #12301#3<(e1415( ¦.0035( Y83"#163"3�(
2142¦"3(4Y6S(Y.16(a1.35(l"$6'2$"(03X34(C18.1"3&03<(k'4#$(¦.0035(l"$6#'(2$�@$6@$"(%lV0$@$"(1#12h
#16(l4#$6'"'�(51C'.$0'2$"(жəн$(01.1"032$"($6$%W$<(e141503�(¦.0035(Y83"#163(²(a1.3503�(дə&076'(
2$"( C1X1(;$0V$&( 2¦61&3<( �Y"32$"( 51016(2151.1( C1.1.16( &AC2ə#$"b$0'"'�( �.$2$"0'( 6$0'"#$( Y83"#3(
ə.$A2$001"A.35(01.#1AX1(16"1.X1"<(k1.1.16(&AC2ə#$"b$0'(¦X323"S(Y"3�(2ə"'(2$"(C1.1"3�(l2'6'"#$@'(
21�34#3.3X3"( 1"3501A( тəс'.#$6'"$( 516121&01"S( X1.32#16( &AC2ə#$"b$00'�( 21�34#3( �.$2$"00$6'"'�(
C'6'(²(Y83"($%$"#'@'2$"(%$.'&$#'<(�83"(C1.1.16X1(16"1.X1"(Y83"h&1A35($2$&<(�83"(C163&3"#1(C1.1h
.16(5¦6#1&01632$"(51632h5103"1&(;1&1A#3(786$"$#'S(5Y6W1X1"(ə.$2#'(C'.$#'S(5YX12#1X3(тə60'V("Y6h
21.163(2$"($6$;$.$6'"(5Y.(;$0'2#'(076#$(51C3.#18#3<(-$0$.#'%(жəн$(Y01"#35(X3.32#1X3(�C1.1.16(
&AC2ə#$"b$0'�(жəн$(�C1.1.16(2ə#$"b$0�(¦X32#163"3�(1"350121&3(жəн$(Y.16#3�(1615103"1&3(4$60h
0$.@$"o(W$0$.#'%(X1.32#16#3�(C1.1.16(2ə#$"b$0'"'�(2ə"'(0A61.3(0$Y6bB.35(4$600$A.$6'(5161&0363.h
X1"o(Y83"(076.$6'(2$"(Y.16#3�($6$%W$.'%0$6'(&bV1001.X1"o(1?0Y6.35(;¦23&03�(нə0b;$.$6'(¦&3"3.h
X1"<(j?0Y6.16(Y&3(015363V(CY83"W1(4$600$A(;76@'4@$"S(&Y"32$"(51016(Y83""3�(C1.1"3�(;$%$(C1&3"(
51.3V01&036AX1($6$%W$(ə&$6'(0A61.3(5Y6303"#3(;1&1.X1"(жə"$(101h1"1.16X1(C1.1.16#3�(Y83"(тəр0'h
C'(CY83"W1(¦&3"3&016(C$6'.@$"<(�Y"#18h15(C1.1.16(&AC2ə#$"b$0'"'�(5¦63.323"#1X3(Y83""3�(2ə"'(
1"3501.X1"<(
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Кілт сөздер: C1.1.16S(C1.1.16( &AC2ə#$"b$0'S(Y83"#16S(5141503�(¦.0035(Y83"#163S(Y83"(&1C150163S(
C1&01A3W(&3"3V(Y5AW3.163S(Y5A(7#$6'&'"#$@'(Y83"(&1C150163S(4121"1Ab(Y83"#16S(Y83"(076.$6'<(

(
_<t<(f16101&S(�<(Å1.210Y?(

Педагогические проблемы использования национальных игр казахского народа 
в организации воспитательной работы учащихся начальных классов

`(&010>$(Y061;$"1(CY.>W1B(6Y.>(%141a&%ba("1ubY"1.>"3a(b@6(?(;b4"b(%141a&%Y@Y("16Y#1<(!@63(VY#h
"b21.b( "1&06Y$"b$S( 614?b?1.b( ?3"Y&.b?Y&0>S( .Y?%Y&0>S( &b.A<( f141a&%b$( "1ubY"1.>"3$( b@63( b2$=0(
CY.>WY$(&Y#$6;1"b$S(Y"b(0$&"Y(&?B41"3(&("16Y#"32(b&%A&&0?Y2<(!2$""Y(4#$&>(C3.b(412$v$"3(b(?3h
#$.$"3( 2"Y@b$( &VY&YC"3$( b( 01.1"0.b?3$( .=#b<( f141a&%b$( "1ubY"1.>"3$( b@63(²( �0Y( 061#bubb( b(
"1&.$#b$("16Y#1<(�010>B(VY&?B�$"1(&YubY.Y@bv$&%Y2A(1"1.b4A(b@63(%1%(�.$2$"01(#$0&%Y8(&AC%A.>0Ah
63<(p$&2Y06B("1(VY#aY#3(%(YV6$#$.$"b=(VY"B0bB(#$0&%Y8(&AC%A.>0A63S($$(&A�"Y&0b(b(4"1vb2Y&0b(?(
;b4"b(6$C$"%1S(Av$"3$(&aY#B0&B(?Y(2"$"bbS(v0Y(Y#"b2(b4(?1;"$8Wba(�.$2$"0Y?(&AC%A.>0A63(B?.B$0h
&B(b@61<(!@61(²(�0Y("$(614?.$v$"b$(#.B(#$0$8<(`(V6Yu$&&$(b@63(#$0b(Av10&B(YC�10>&B(&Y(&?$6&0"b%1h
2bS(VY4"1=0(Y%6A;1=�b8(2b6S(?(#Y&0AV"Y8({Y62$(V6b"b21=0("Y623(b(V61?b.1(VY?$#$"bB(?(YC�$h
&0?$<(j?0Y612b(61&&2Y06$"3(YV6$#$.$"b$(VY"B0b8(�#$0&%1B(&AC%A.>0A61�(b(�#$0&%1B(%A.>0A61�(?(41h
6AC$;"Y8(b(Y0$v$&0?$""Y8("1A%$(b(ba(&YY0"YW$"b$S(1(01%;$(0$Y6$0bv$&%b$(b&&.$#Y?1"bB(416AC$;"3a(
Av$"3a(Y(&A�"Y&0b(#$0&%Y8(%A.>0A63o(YVb&1"3(?b#3(b@6(b(ba(Y&YC$""Y&0bo(V6$#&01?.$"3(6$4A.>0103(
1?0Y6&%Y8( 61CY03<( �#$.1"3( ?3?Y#3( YC( Y&YCY2( ?.bB"bb( b@63( "1( {Y62b6Y?1"b$( .bv"Y&0b( 6$C$"%1S(
V6$#.Y;$"3(6$%Y2$"#1ubb(6Y#b0$.B2(VY(b@6Y?Y2A(VY?$#$"b=(#$0$8(b(YV6$#$.$"1(&A�"Y&0>(b@63(?(
&06A%0A6$(#$0&%Y8(&AC%A.>0A63<(

Ключевые слова: #$0bS( #$0&%1B( &AC%A.>0A61S( b@63S( %141a&%b$( "1ubY"1.>"3$( b@63S( b@6Y?3$( 41"B0bBS(
2.1#Wb$(W%Y.>"b%bS(b@6Y?3$(41"B0bB(?(Av$C"Y2(V6Yu$&&$S(&Y?6$2$""3$(b@63S(?b#3(b@6<(

(
(

�M�MQM\�MJ(

T! �d�FMGS(}<(m,::+n<(�RM(J[�^dFh�[I\^K^~M(O[]MF([�(d�R^M~MOM\K(O[K^~dK^[\(d\](KRM(,Ú,(d�R^M~MOM\K(I[dF(�QdOM�[Q�<(Journal 

of Personality and Social Psychology, +++/+)U.(

,! ��d�PdGM~dS( L<( m,:,:n<(gd�d�RJ�^M( \dQ[]\GM( ]MKJ�^M( ^IQG( ªgd�d�R( \dK^[\dF( �R^F]^JR( IdOMJ«<(HFOdKGz(�MJNEPF^�d\J�^^( ^�h
]dKMFJ�^^(�dP^\MK(gd�d�RJ�[^(d�d]MO^^([PQd�[~d\^^d(^OM\^(¡<(HFKG\JdQ^\d(ª^\(�EJJ^d\«<(

9! HFdPE�RM~S( H<}<( m,:T*n( £QId\^�dKJ^[\\[hNM]dI[I^�RMJ�^M( EJF[~^^d( N[~GJRM\^^d( M��M�K^~\[JK^( �^��EFKEQ\[hJN[QK^~\[^(
]M^dKMF\[JK^(~(JMFJ�[^(OMJK\[JK^(ª£QId\^�dK^[\dF(d\](NM]dI[I^�dF(�[\]^K^[\J(�[Q(^ONQ[~^\I(KRM(M��M�K^~M\MJJ([�(NRGJ^�dF(�EFKEQM(d\](
JN[QKJ(d�K^~^K^MJ(^\(QEQdF(dQMdJ«<(Extended abstract of candidate`s thesis.(¡�RM~J�(ª^\(�EJJ^d\«<(

*! LdIG\]G�[~S(}<H<(m,:,Tn<(¹d�d¤KG\(EFKKG¤([^G\]dQG(ªgd�d�R(\dK^[\dF(IdOMJ«<(HFOdKGz(�dEd\(ª^\(gd�d�R«<(

|! �d^K[Id^EFGS( �<S( »( �d^OEQ�^\S( gR<gR<( m,:T)n<( �^EQ�J�^M( \dQ[]\GM( ^IQG( ª�EQ�( \dK^[\dF( IdOMJ«<( ��dz( �M]d�KJ^[\\[h
^�]d~KMFJ�^^(KJM\KQ(�dJR�^QJ�[I[(I[JE]dQJK~M\\[I[(E\^~MQJ^KMKd(ª^\(�EJJ^d\«<(

+! £OdQ[~dS(H<g<( m,:TTn<( ��M�d~^J^O[JK(�MJNEPF^�^(gd�d�RJKd\�z( ^\KMFM�KEdF\d^d( ^IQd( �¢^]MQ(ÁÁ¡(~M�d�( ~(*(�FdJJM( ª­¡\]Mh
NM\]M\�M([�(KRM(�MNEPF^�([�(gd�d�RJKd\®z(^\KMFFM�KEdF(IdOM(­¢Md]MQ([�(KRM(ÁÁ¡(�M\KEQG®(^\(KRM(*KR(IQd]M«<(Bastauysh mektepte oqytu 

= Obuchenie v nachalnoi shkole — Primary school = Training in the main schoolS(US(**S(*|(ª^\(�EJJ^d\«<(

)! ¬Q^KJd\S(L<¡<(m,:TUn<(ZMJK^~dF(]QE�RPG(�[(s\^E(�M�d~^J^O[JK^(�MJNEPF^�^(gd�d�RJKd\(ªZMJK^~dF([�(�Q^M\]JR^N(�[Q(KRM(¡\]MNM\]h
M\�M(sdG([�(KRM(�MNEPF^�([�(gd�d�RJKd\«<(Nachalnaia shkola Kazakhstana — Elementary school of Kazakhstan, 9S(|*/|+(ª^\(�EJh
J^d\«<(

y! �EQJE\[~S( }<s<( m,::*n<( cQ[^J�R[�R]M\^M( \[J^KMFM^( �d�d�RJ�[I[( �[F�F[Qd( ª�RM( [Q^I^\( [�( KRM( �dQQ^MQJ( [�( gd�d�R( �[F�F[QM«<(
HFOdKGz(sd^�cQMJJ(ª^\(�EJJ^d\«<(

U! }F�[\^\S(s<�<( m,::yn<(�Qd]^KJ^[\\GM(OE�RJ�^M(�d\^dK^^d( KE~^\KJM~( ª�Qd]^K^[\dF(OdFM([��ENdK^[\J([�(�E~^\^d\J«<(gG�GFz(�Eh
~^\J�[M(�\^�R\[M(^�]dKMFJK~[(ª^\(�EJJ^d\«<(

T:! �[Q[�R^\S(�<¡<( m,:T:n<(�MK[]^�d( ^JN[F�[~d\^^d( ]~^IdKMF\G�R( JQM]JK~( �[QM\\G�R( \dQ[][~(�d�EK^^( ~( �^�^�RMJ�[O(~[JN^Kd\^^(
JKE]M\K[~(KMQQ^K[Q^dF\G�R(~E�[~(ª�MKR[]J([�(EJ^\I(O[K[Q(OMd\J([�(KRM(^\]^IM\[EJ(NM[NFMJ( [�(�d�EK^d(^\(NRGJ^�dF(M]E�dK^[\([�(JKEh
]M\KJ([�(KMQQ^K[Q^dF(E\^~MQJ^K^MJ«<(Extended abstract of candidate`s thesis.(gRdPdQ[~J�(ª^\(�EJJ^d\«<(

TT! L[P�^\S(�<L<S(L�[PMFKJ^\dS(g<�<S(¡~d\[~dS(H<¡<(»(�MQ^dJ[~dS(}<L<(m,:T9n<(L[KJ^[F[I^^d(][JR�[F\[I[(]MKJK~d(ªL[�^[F[IG([�(NQMh
J�R[[F(�R^F]R[[]«<(�[J�[�z(¡\JK^KEK(J[KJ^[F[I^^([PQd�[~d\^^d(�H£(ª^\(�EJJ^d\«<(

T,! �dJR[JR^\dS( ¡<�<( m,:T:n<( �dQ[]\d^d( ^IQd( �¢dNKd�( �d�( JQM]JK~[( QM�QMdK^~\[I[( �^�^�RMJ�[I[( ~[JN^Kd\^^d( JR�[F\^�[~( ªZ[F�(
IdOM(FdNKd(dJ(d(OMd\J([�(QM�QMdK^[\dF(NRGJ^�dF(M]E�dK^[\([�(J�R[[F�R^F]QM\«<(Kultura fizicheskaia i zdorove — Physical culture and 

health, 2m,)nS(T,/T|(ª^\(�EJJ^d\«<(

T9! �dNdQ[�RMKJS( H<�<( m,:TUn<( �dE�R\GM( ^JK[�^( ^IQ( ªL�^M\K^�^�( [Q^I^\J( [�( IdOMJ«<(Mir detstva i traditsionnaia kultura — The 

world of childhood and traditional culture, yS(T:S(TT ª^\(�EJJ^d\«<(
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T*! �[EQ^KJM\S(Z<(m,::,n<(�R^F](�EFKEQM(²(cFdG(�EFKEQM<(�R^F]R[[](d\](�R^F]QM\§J(�EFKEQM<(£]M\JMz(�\^~MQJ^KG(cQMJJ([�(L[EKRMQ\(
sM\OdQ�S(T*/*,<(

T|! �EQM�R�[S(£<�<(m,:T9n<(L[~MQJRM\JK~[~d\^M(NQ[KJMJJd(�^�^�RMJ�[I[(~[JN^Kd\^^d(JR�[F\^�[~(JQM]JK~dO^(^IQG(~(FdNKE(ª¡ONQ[~h
^\I(KRM(NQ[�MJJ([�(NRGJ^�dF(M]E�dK^[\([�(J�R[[F�R^F]QM\(PG(OMd\J([�(NFdG^\I(FdNKd«<(Teoria i praktika fizicheskoi kultury — Theory 

and practice of physical culture ª^\(�EJJ^d\«<(

T+! }Q�MF^�S(�<S(s[Id\[IFES(�<S(g[�S(¢<S(g[�FEJ[GS(�<©<S(�MK^\S( ¡<S(LdG^\S(©<S(»(�dIFdQS(H<(m,:TTn<(�EQ�^GM§]M([G\d\d\(IMFMh
\M�JMF( �[�E�( [GE\FdQ^z(�[�E�FdQ( RdGdK^S( [GE\FdQ]d\( [IQM\^Q<(Konya: Akif Pasa Ilkokulu Comenius Projesi Kitapcigi<(Eric.ed.gov<(
�MKQ^M~M](�Q[O(RKKNJz���^FMJ<MQ^�<M]<I[~��EFFKM�K�}DT:U)U:)<N]�((

T)! HF�MQ[~S(H<¬<(m,::|n<(Z^�^�RMJ�[M(~[JN^Kd\^M(JR�[F\^�[~(LQM]\MI[(cQ^[P^d(\d([J\[~M(]^��MQM\KJ^Q[~d\\[I[(N[]�R[]d(ªcRGJ^h
�dF(M]E�dK^[\([�(J�R[[F�R^F]QM\([�(KRM(�^]]FM(£P(QMI^[\([\(KRM(PdJ^J([�(d(]^��MQM\K^dKM](dNNQ[d�R«<(Extended abstract of candidate`s 

thesis<(LEQIEK(ª^\(�EJJ^d\«<((

Ty! LO^KRS(c<g<S(»(cMFFMIQ^\^S(H<( m,:T+n<(¢MdQ\^\I( KRQ[EIR(NFdG<(}\�G�F[NM]^d([\(}dQFG(�R^F]R[[](sM~MF[NOM\K<(Childhood-

encyclopedia.com.(�MKQ^M~M](�Q[O(RKKNz�� ��<�R^F]h}\�G�F[NM]^d<�[O�cdIMJ�c]��LO^KRcMFFMIQ^\^d\I�N,<c]�((

(
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