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K[(FMdQ\(^KJMF�S(KRMQM�[QMS(KRM(NQ[]E�K([�(KRM(KMd�R^\I(d�K^~^KG(^J(KRM(�Rd\IM([�(KRM(NMQJ[\(R^OJMF�<(H�¤E^Q^\I(
\M�(�\[�FM]IMS(KRM(NMQJ[\(R^OJMF�(�Rd\IMJ<(�RM(NQ[]E�KJ([�(R^J(d�K^~^KGz(\M�(�[I\^K^~M([NN[QKE\^K^MJS(\M�(
NQd�K^�dF(d�K^[\J<(

H��[Q]^\I(K[(s<�<(}F�[\^\(ªT*«S(M]E�dK^[\dF(d�K^~^KG(^J(\[K(^]M\K^�dF(K[(dJJ^O^FdK^[\<(¡K(^J(^KJ(Od^\(MFMh
OM\K<(�REJS(KRM(KMd�R^\I(OdG(Rd~M(d(]^��MQM\K(OMd\^\I(�[Q(KRM(JKE]M\Kz(dn(K[(OMMK(KRM(�[I\^K^~M(\MM]S(�R^�R(
d�KJ( dJ( KRM(O[K^~M( [�( FMdQ\^\IS( ^<M<( dJ( KRM( ­M\I^\M®( [�( R^J( M]E�dK^[\dF( d�K^~^KGo( Pn( K[( JMQ~M( dJ( d(OMd\J( K[(
d�R^M~M([KRMQ(I[dFJ<(¡\(KR^J(�dJMS(KRM(O[K^~M(KRdK(�[Q�MJ(G[E(K[(�dQQG([EK(M]E�dK^[\dF(d�K^~^K^MJ(^J(d\[KRMQ(I[dF<(

�dKEQM([�(M]E�dK^[\dF(O[K^~MJ(^J(�QE�^dF(�RM\(^K(�[OMJ(K[(�dGJ(K[(^ONQ[~M(KRM(M��M�K^~M\MJJ([�(KQd^\^\I(
d�K^~^K^MJ<(�^FGE\dJ(�<g<(^]M\K^�^MJ(KRM(�[FF[�^\I(KGNMJ([�(O[K^~MJ(ªT|«<(

T<(�[K^~MJ(^\RMQM\K(^\(KRM(FMdQ\^\I(d�K^~^K^MJ(dJJ[�^dKM](�^KR(^KJ(]^QM�K(NQ[]E�Kz(
dn(O[K^~MJ(QMFdKM](K[(KRM(�[\KM\K([�(KMd�R^\I(mFMdQ\^\I(M\�[EQdIMJ(KRM(]MJ^QM(K[(FMdQ\(\M�(�d�KJS(K[(d�h

¤E^QM(�\[�FM]IMS(O[]MJ([�(d�K^[\S(K[(NM\MKQdKM(^\K[(KRM(MJJM\�M([�(NRM\[OM\dno(
Pn(O[K^~MJ(dJJ[�^dKM](�^KR(KRM(FMdQ\^\I(NQ[�MJJ(mKRM(]MJ^QM(K[(]MO[\JKQdKM(^\KMFFM�KEdF(d�K^~^KGS(KRM(\MM](

K[(KR^\�S(QMdJ[\(^\(�FdJJS([~MQ�[OM([PJKd�FMJ(^\(KRM(NQ[�MJJ([�(J[F~^\I(]^��^�EFK(KdJ�Jn(M\�[EQdIMJ(FMdQ\^\I<(
,<(�[K^~MJ(QMFdKM](K[(KRM(^\]^QM�K(NQ[]E�K([�(KMd�R^\IS(�^KR(�RdK(F^MJ([EKJ^]M(KRM(M]E�dK^[\dF(d�K^~^KG(^Kh

JMF�z(
dn(PQ[d](J[�^dF(O[K^~MJz(
h(O[K^~MJ([�(]EKG(d\](QMJN[\J^P^F^KG(K[(J[�^MKGS(�FdJJS(KMd�RMQS(
h(O[K^~MJ([�(JMF�h]MKMQO^\dK^[\(mE\]MQJKd\]^\I(KRM(OMd\^\I([�(�\[�FM]IM(�[Q(KRM(�EKEQMS( KRM(]MJ^QM(K[(

NQMNdQM(�[Q(�EKEQM(�[Q�S(MK�<n(d\](JMF�h^ONQ[~MOM\K(mK[(]M~MF[N(dJ(d(QMJEFK([�(FMdQ\^\Ino(
Pn(NMQJ[\dF(O[K^~MJz(
²(KRM(O[K^~MJ([�(�MFFPM^\I(mKRM(]MJ^QM( K[([PKd^\(dNNQ[~dF( �Q[O(KRM( KMd�RMQJS(NdQM\KJS(�FdJJOdKMJS( KRM(

]MJ^QM(K[(IMK(I[[](IQd]MJnS(
²(KRM(PMJK(O[K^~MJ(mKRM(]MJ^QM(K[(PM(dO[\I(KRM(�^QJK(JKE]M\KJ( K[(PM(KRM(PMJKS( K[( Kd�M( ^KJ(Q^IRK�EF(NFd�M(

dO[\I(�Q^M\]Jno(
�n(\MIdK^~M(O[K^~MJ(md~[^]^\I(KQ[EPFM(KRdK(OdG([��EQ(�Q[O(KMd�RMQJS(NdQM\KJS(�FdJJOdKMJS(^�(KRM(JKE]M\K(

�^FF(\[K(FMdQ\(�MFFn<(
�MKR[]J([�(M]E�dK^[\dF(d�K^~^KG(�d\(PM(]^~MQJMz(QMNQ[]E�K^~MS(NQ[PFMOh�QMdK^~MS(QMJMdQ�R(d\](�[I\^K^~M(

d�K^[\J(m�<�<(sd~G][~(ªT9«n<(¡\(M]E�dK^[\dF(d�K^~^KGS(E\F^�M(QMJMdQ�R(d�K^~^KGS(d(NMQJ[\(PMI^\J(\[K(�^KR(KRM(
�[\J^]MQdK^[\([�(KRM(JM\JEdFFG(�[\�QMKM(]^~MQJ^KG([�(QMdF^KGS(PEK(�^KR(KRM(E\^~MQJdF(^\KMQ\dF(PdJ^J([�(KR^J(]^~MQh
J^KG(dFQMd]G(R^IRF^IRKM](PG([KRMQJ(mQMJMdQ�RMQJn<(�REJS(^\(KRM(M]E�dK^[\dF(d�K^~^KG(KRMQM(^J(d\(dJ�M\K(�Q[O(KRM(
dPJKQd�K(K[(KRM(�[\�QMKMS(�Q[O(KRM(IM\MQdF(K[(KRM(NdQK^�EFdQ<(

�RM(Od^\(NQ[]E�K([�(M]E�dK^[\dF(d�K^~^KG(^\(KRM(NQ[NMQ(JM\JM([�(KRM(�[Q](^J(KRM(�[QOdK^[\([�(d(JKE]M\K¯J(
KRM[QMK^�dF( �[\J�^[EJ\MJJ( d\]( KR^\�^\I( m�E<g<( �dPd\J�G( ª9«n<( ¡K( ^J( KRM( �[QOdK^[\( [�( KRM[QMK^�dF( KR^\�^\IS(
�R^�R(QMNFd�MJ(MON^Q^�dF(KR^\�^\I(KRdK(]MKMQO^\MJ(KRM(\dKEQM([�(dFF(�\[�FM]IM(d�¤E^QM](]EQ^\I(�EQKRMQ(KQd^\h
^\I<(�RM(M��M�K^~M\MJJ(d\](M��^�^M\�G([�(M]E�dK^[\dF(d�K^~^K^MJ(dFJ[(]MNM\]J([\(^\]^~^]EdF(NJG�R[F[I^�dF(�RdQh
d�KMQ^JK^�JS(dP^F^K^MJS(d\](KRM(FM~MF([�(FMdQ\dP^F^KG([�(KRM(JKE]M\K<(

H(NMQJ[\¯J( FMdQ\^\I(dP^F^KG( ^J([\M([�( KRM(Od^\( ^\]^�dK[QJ([�(R^J([Q(RMQ( QMd]^\MJJ(K[(FMdQ\S(K[(dJJ^O^FdKM(
�\[�FM]IMS(JN[\Kd\M[EJFG([Q(NEQN[JM�EFFGS( ^\(KRM(�[\]^K^[\J([�(d\G(NdQK^�EFdQ(M]E�dK^[\dF(JGJKMO<(cJG�R[h
NRGJ^[F[I^�dF( FMdQ\^\I(�[QQMFdKMJ(�^KR(JE�R(d(NQ[NMQKG([�( KRM(\MQ~[EJ( JGJKMO(dJ(]G\dO^JOS( ^<M<( KRM( QdKM([�(
�[QOdK^[\([�(d(KMON[QdQG(�[\\M�K^[\(m�<s<(�MPGF^KJG\(ªT+«n<(¢MdQ\dP^F^KG(^\(KRM(PQ[d](JM\JM([�(KRM(�[Q](�d\(
PM( ^\KMQNQMKM]( dJ( d( N[KM\K^dF( [NN[QKE\^KG( K[( d�¤E^QM( \M�( �\[�FM]IM( ^\( d( �Q^M\]FG( ­�[Q�( �^KR(
d]EFKJ®(m�<�<(�M^IdQ\^�(ªT)«nS(dJ(d(­�[\M([�(^OOM]^dKM(]M~MF[NOM\K®(m¢<L<(�GI[KJ�G(ªT,«n<(�RM(�[\�MNK([�(
­JNM�^dF®(FMdQ\dP^F^KG(^J(R^IRF^IRKM](dJ(KRM(QMd]^\MJJ([�(KRM(NJG�RM(�[Q(^KJ(QdN^](]M~MF[NOM\K(^\(d(�MQKd^\(]^h
QM�K^[\S(K[(d(�MQKd^\(dQMd([�(�\[�FM]IMS(J�^FFJ<(

H��[Q]^\I( K[( ¢<g<(�dQ�[~d( ªTy«S( FMdQ\dP^F^KG( ^J( ­d( JKE]M\K¯J( QM�MNK^~^KG( K[( KRM( dJJ^O^FdK^[\( [�( \M�(
�\[�FM]IMS(R^J(QMd]^\MJJ(K[(O[~M(K[(\M�(FM~MFJ([�(OM\KdF(]M~MF[NOM\K®<(

�RM(Od^\(^\]^�dK[QJ([�(FMdQ\^\I(dP^F^KG(dQMz(KRM(QdKM([�(NQ[IQMJJ(^\(KRM(]M~MF[NOM\K([�(�\[�FM]IM(d\](
KRM(�[QOdK^[\([�(J�^FFJS(KRM(MdJM([�(KR^J(]M~MF[NOM\K(mFd��([�(KM\J^[\S(�dK^IEMS(M�NMQ^M\�^\I(JdK^J�d�K^[\(�Q[O(
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OdJKMQ^\I(�\[�FM]IMnS(�FM�^P^F^KG(^\(J�^K�R^\I(K[(\M�(�dGJ(d\](KM�R\^¤EMJ([�(�[Q�S(KRM(JKQM\IKR([�(NQMJMQ~h
^\I(KRM(OdJKMQM](OdKMQ^dF<(

�[(�[\J^]MQ( KRM(¤EMJK^[\([�(�dGJ( K[(^ONQ[~M( KRM(M��M�K^~M\MJJ([�(JKE]M\KJ¯(M]E�dK^[\dF(d�K^~^K^MJS( ^K( ^J(
\M�MJJdQG(K[(�[\J^]MQ(KRM(Od^\(KGNMJS(\dKEQM([�(M]E�dK^[\dF(O[K^~dK^[\S(^KJ(M\MQIG(FM~MF(d\](JKQE�KEQM<(

�[\J^]MQ^\I(KR^J(JNRMQM(^\(QMFdK^[\(K[(KRM(KMd�R^\IS(H<g<(�dQ�[~d(ªTy«(MONRdJ^�MJ(KRM(R^MQdQ�RG([�(^KJ(
JKQE�KEQM<(L[S( ^K( ^\�FE]MJz(KRM(\MM](�[Q( KMd�R^\IS( KRM(OMd\^\I([�( KMd�R^\IS( KRM(O[K^~M([�( KMd�R^\IS(NEQN[JMS(
MO[K^[\JS(dKK^KE]M(d\](^\KMQMJK<(�RdQd�KMQ^�^\I(^\KMQMJK(m^\(KRM(IM\MQdF(NJG�R[F[I^�dF(]M�^\^K^[\S(^K(^J(d\(MO[h
K^[\dF(M�NMQ^M\�M([�(d(�[I\^K^~M(\MM]n(dJ([\M([�(KRM(�[ON[\M\KJ([�(M]E�dK^[\dF(O[K^~dK^[\S(^K(^J(\M�MJJdQG(K[(
NdG(dKKM\K^[\(K[(KRM(�d�K(KRdK(^\(M~MQG]dG(F^�MS(d\](^\(NQ[�MJJ^[\dF(NM]dI[I^�dF(�[OOE\^�dK^[\S(KRM(KMQO(­^\h
KMQMJK®(^J([�KM\(EJM](dJ(d(JG\[\GO(�[Q(M]E�dK^[\dF(O[K^~dK^[\<(�R^J(OdG(PM(M~^]M\�M](PG(JE�R(JKdKMOM\KJ(dJ(
­RM( RdJ( \[( ^\KMQMJK( ^\( JKE]G^\I®S( ­^K( ^J( \M�MJJdQG( K[( ]M~MF[N( �[I\^K^~M( ^\KMQMJK®S( MK�<( �REJS( d��[Q]^\I( K[(
©<(©M��RdEJM\S(d\(^\]^~^]EdF§J(O[K^~dK^[\(K[(dJN^QM(K[(d(�MQKd^\(I[dF(^J(^\ÀEM\�M](PG(NMQJ[\(�d�K[QJ(d\](PG(
J^KEdK^[\(�d�K[QJS(^\�FE]^\I(KRM(d\K^�^NdKM]([EK�[OMJ([�(d�K^[\J(d\](KRM^Q(�[\JM¤EM\�MJ(ªTU«<(

�d\G(JKE]^MJ(JKQd^IRK�[Q�dQ]FG(]^~^]M(KRM(O[K^~dK^[\([�(M]E�dK^[\dF(d�K^~^KG(^\K[(^\JE��^�^M\K(d\](N[J^h
K^~MS(QM�MQQ^\I(K[(KRM(FdKKMQ(�[I\^K^~MS(NQ[�MJJ^[\dF(d\](M~M\(O[QdF(O[K^~MJ<(¡\(KR^J(^\KMQNQMKdK^[\S(d(JKQd^IRKh
�[Q�dQ]( d\]( dFO[JK( E\dOP^IE[EJ( QMFdK^[\JR^N( PMK�MM\( N[J^K^~M( O[K^~dK^[\( d\]( FMdQ\^\I( JE��MJJ( ^J( [Ph
Kd^\M](ª,:«<( ^KR(d(O[QM(]^��MQM\K^dKM](d\dFGJ^J([�(KRM(O[K^~MJ([�(M]E�dK^[\dF(d�K^~^KGS(KRMQM(^J(d(�[�EJ([\([Ph
Kd^\^\I(�\[�FM]IMS([\([PKd^\^\I(d(NQ[�MJJ^[\S([\([PKd^\^\I(d(]^NF[Od<(�RMQM(^J(d(]^QM�K(�[QQMFdK^[\(PMK�MM\(
KRM(�[�EJ([\(d�¤E^Q^\I(�\[�FM]IM(d\](KRM(JE��MJJ([�(FMdQ\^\I<(�RM([KRMQ(K�[(KGNMJ([�([Q^M\KdK^[\(]^](\[K(�^\](
JE�R(d(�[\\M�K^[\<(LKE]M\KJ(d^OM](dK([PKd^\^\I(�\[�FM]IM(dQM(�RdQd�KMQ^�M](PG(R^IR(QMIEFdQ^KG([�(M]E�dK^[\h
dF(d�K^~^K^MJS(NEQN[JM�EF\MJJS(JKQ[\I(�^FFS(MK�<(�R[JM(�R[(dQM(d^OM](dK([PKd^\^\I(d(NQ[�MJJ^[\([�KM\(JR[�(JMh
FM�K^~^KGS(]^~^]^\I(]^J�^NF^\MJ(^\K[(­\M�MJJdQG®(d\](­E\\M�MJJdQG®(�[Q(KRM^Q(NQ[�MJJ^[\dF(]M~MF[NOM\KS(�R^�R(
�d\(d��M�K(d�d]MO^�(NMQ�[QOd\�M(ª,:«<(LMKK^\I(EN(�[Q(d(]^NF[Od(Od�MJ(KRM(JKE]M\K(M~M\(FMJJ(N^��G(^\(�R[[Jh
^\I(KRM(OMd\J([\(KRM(�dG(K[([PKd^\^\I(^K(²(^QQMIEFdQ(�FdJJMJS(­JK[QO^\I®S(�RMdK(JRMMKJS(MK�<(

�d\G(JKE]^MJ(dFJ[(JR[�(KRdK(R^IR(JMF�hMJKMMO(d\](KRM(dJJ[�^dKM](JMF�h�[\�^]M\�M(d\](d(R^IR(FM~MF([�(NQMh
KM\J^[\J( K[( PM( ^ON[QKd\K( N[J^K^~M( �d�K[QJ( [�( JE��MJJ�EF( JKE]M\K( FMdQ\^\I<(H\( ^\JM�EQM( JKE]M\K( [�KM\( J^ONFG(
][MJ(\[K(E\]MQKd�M(K[(J[F~M(]^��^�EFK(KdJ�JS(d]O^KJ(]M�MdK(^\(d]~d\�M<(�EKS(dJ(\[KMJ(�<(s�M��(ª,T«S(^\([Q]MQ(
�[Q(d(R^IR(JMF�hMJKMMO(K[(PM(d]M¤EdKM(d\](M\�[EQdIM(�EQKRMQ(NQ[IQMJJS(KRM(JKE]M\K(JR[EF](PM(NQd^JM](�^QJK([�(dFF(
\[K(�[Q(d\([P�M�K^~MFG(I[[](QMJEFKS(PEK(�[Q(KRM(]MIQMM([�(M��[QK(KRdK(KRM(JKE]M\K(Rd](K[(Od�M(K[(IMK(^KS(�[Q([~MQh
�[O^\I( [PJKd�FMJ( [\( KRM( �dG( K[( KRM( I[dF<( cQd^JM( �[Q( MdJG( JE��MJJ( [�KM\( FMd]J( K[( KRM( �[QOdK^[\( [�( JMF�h
�[\�^]M\�MS( �MdQ([�( �d^FEQM(d\](d~[^]d\�M([�(]^��^�EFK^MJS( K[(KRM(RdP^K([�(Kd�^\I([\([\FG(MdJ^FG(J[F~M]( KdJ�J<(
�RM(MONRdJ^J([\(KRM(~dFEM([�(M��[QKS(QdKRMQ(KRd\(d(JNM�^�^�(QMJEFKS(FMd]J(K[(KRM(�[QOdK^[\([�(d(O^\]JMK(�[Q(OdJh
KMQG<(

£\M([�(KRM(Od^\(�d�K[QJ(]MKMQO^\^\I(KRM(JE��MJJ([�(M]E�dK^[\dF(d�K^~^K^MJS(KRM(FMd]^\I(Q[FM(^J(NFdGM](PG(
JKQ[\Ih�^FFM](¤EdF^K^MJ<(H��[Q]^\I(K[(�<H<(¡~d\\^�[~(ª,,«S(d(NMQJ[\(JR[�J(R^J(JKQ[\Ih�^FFM](¤EdF^K^MJ(�RM\(
RM(NMQ�[QOJ(d\( d�K^[\( KRdK( ^J( ^\^K^dFFG( ^\JE��^�^M\KFG(O[K^~dKM]S( KRdK( ^JS( RM( �[\�M]MJ( K[([KRMQ(d�K^[\J( ^\( KRM(
JKQEIIFM(�[Q(d(­PMRd~^[QdF(M�^K®<(�RM(OM�Rd\^JO([�(~[F^K^[\dF(d�K^[\(�d\(PM(�dFFM](KRM(QMNFM\^JROM\K([�(KRM(
Fd��([�(^ONFMOM\KdK^[\(O[K^~dK^[\(]EM(K[(KRM(^\KM\K^[\dF(JKQM\IKRM\^\I([�(KRM(O[K^~M([�(KR^J(d�K^[\(d\](KRM(
�Md�M\^\I([�( KRM(O[K^~MJ([�(�[ONMK^\I(d�K^[\J<(�R^J( ^J(N[JJ^PFMS( ^\(NdQK^�EFdQS(PG(I^~^\I( KRM(d�K^[\(d(\M�(
OMd\^\I(ª,,«<(

H\(^\KMQMJK^\I(dNNQ[d�R(K[(J[F~^\I(KR^J(NQ[PFMO(�dJ(]M~MF[NM](�[Q(JM~MQdF(]M�d]MJ(PG(KRM(HOMQ^�d\(QMh
JMdQ�RMQ(�<(s�M��(ª,T«<(¡\(RMQ([N^\^[\S(KRM(NQMJM\�M([�(d\G([�(KRM(�d�K[QJ(�M(d\dFG�M](dP[~MS([Q(M~M\(dFF([�(
KRMO(K[IMKRMQS(dQM(\[K(M\[EIR(K[(�[QO(d(JKdPFM(­O1JKMQGhYQ^M\KM](¤E1F^K^MJ®(^\(d(NMQJ[\<(

�<((s�M��( ^J(�[\~^\�M]( KRdK( KRM(�MG( Q[FM( ^J(NFdGM](PG( KRM(�[FF[�^\I( �d�K[Q(²(d(JMK([�( JN[\Kd\M[EJFG(
�[QOM](^]MdJ([�(d(NMQJ[\(dP[EK(KRM(MJJM\�M(d\](\dKEQM([�(R^J(^\KMFFM�K(mRM\�M(KRM(K^KFM([�(RMQ(P[[�(²(­LMF�h
�RM[Q^MJ®n<(L[OM(NM[NFM(PMF^M~M( KRdK( ^\KMFF^IM\�M( ^J(d(�[\JKd\K( mF^KKFM(�Rd\IM]n(NQ[NMQKG(d\]( KRdK(M~MQG[\M(
RdJ(J[OM(­dO[E\K®([�(^K<(LE�R(QMNQMJM\KdK^[\J(�d\(�QMdKM(d\�^MKG(dP[EK(R[�(OE�R([�(KR^J(QMdF^KG(�M(N[JJMJJS(
d\](Od�M(EJS(�^QJK([�(dFF(d\](dK(d\G(�[JKS(F[[�(dJ(^�(�M(Rd~M(¤E^KM(M\[EIR([�(^K<(cM[NFM(�R[(JRdQM(JE�R(^]MdJ(
~dFEM(MdJG(JE��MJJS(JKQ^~M(K[(PM(PMKKMQ(KRd\([KRMQJ(^\(M~MQGKR^\IS(d\](d\G(]^��^�EFK^MJS([PJKd�FMJS(JE��MJJMJ([�(
KRM^Q(NMMQJ(�[Q�M(KRMO(K[(¤EMJK^[\(KRM^Q(^\KMFFM�KEdF(dP^F^K^MJ(ª,T«<(

Materials and methods

¡\([EQ(�[Q�(�M(�^FF(�[�EJ([\(KRM(JKE]G([�(KRM(�[FF[�^\I(�d�K[QJz(M]E�dK^[\dF(O[K^~dK^[\S(JMF�hMJKMMOS(KRM(
FM~MF([�( �QMdK^~^KGS( KRM( FM~MF([�(IQ[EN(�[RMJ^[\S( dJ( d\( ^\]^�dK[Q([�( KRM( J[�^[hNJG�R[F[I^�dF(�F^OdKM( d\]( KRM(
FM~MF([�(]M~MF[NOM\K([�(�[OOE\^�dK^[\(J�^FFJ<(
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£EQ(Od^\(QMJMdQ�R(OMKR[]J(�MQMz(
h(JKE]G(d\](d\dFGJ^J([�(NJG�R[F[I^�dFS(NM]dI[I^�dFS(d\](JNM�^dF(F^KMQdKEQM([\(KRM(NQ[PFMO([�(QMJMdQ�Ro(
h(d\dFGJ^J([�(KRM(�[\KM\K([�(~dQ^[EJ(OdKMQ^dFJo(
h(]^dI\[JK^�(d\](KQd^\^\I(OMKR[]JS(^\�FE]^\I(KMJK^\IS(JEQ~MGJS(^\KMQ~^M�JS(IdOMhPdJM](FMdQ\^\IS(JKE]M\Kh

�M\KMQM](FMdQ\^\Io(
h(O[\^K[Q^\I(KRM(d�K^~^K^MJ(d\](PMRd~^[Q([�(JKE]M\KJ(^\(KRM(M]E�dK^[\dF(NQ[�MJJ<(
H\dFG�^\I(KRM[QMK^�dF(N[J^K^[\J(�RM\(�[\J^]MQ^\I(~dQ^[EJ(N[^\KJ([�(~^M�([�(J�^M\K^JKJ([\(KRM(NQ[PFMOz(

�RdK(dQM( KRM(�[\]^K^[\J(�[Q( ^ONQ[~^\I( KRM(M��M�K^~M\MJJ([�(JKE]M\KJ¯( M]E�dK^[\dF(d�K^~^K^MJS(�M(\[KM(d( FdQIM(
\EOPMQ(d\](~dQ^MKG([�(KRMOS(JE�R(dJz(KGNMJ([�(NJG�R[F[I^�dF(d\](NJG�R[NRGJ^[F[I^�dF(�RdQd�KMQ^JK^�J([�(NM[h
NFMS( J[�^dF( ^\KMFF^IM\�MS( E\]MQJK[[]( dJ( d( JMK( [�( dP^F^K^MJ( E\]MQFG^\I( �[OOE\^�dK^~M( �[ONMKM\�MS( �QMdK^~^KGS(
R^IR(JMF�hMJKMMO(d\](dJJ[�^dKM](JMF�h�[\�^]M\�M(d\](d(R^IR(FM~MF([�(�Fd^OJS(KRM(\dKEQM([�(M]E�dK^[\dF(O[K^~dh
K^[\S(^KJ(M\MQIG(FM~MF(d\](JKQE�KEQMS(~[F^K^[\dF(¤EdF^K^MJS(O1JKMQGhYQ^M\KM](¤E1F^K^MJ(d\](J[([\<(

�RM(JKE]G(�dJ(�[\]E�KM](]EQ^\I(,:TU(²(,:,T(dK(KRM(¡<(�Rd\JEIEQ[~(�RMKGJE(�\^~MQJ^KG(^\(�dF]G�[Qh
Id\(d\](KRM(HPd^(gd�d�R(�dK^[\dF(cM]dI[I^�dF(�\^~MQJ^KG<(LKE]M\KJ([�(KRM(JNM�^dFKG(­cQMJ�R[[F(KQd^\^\I(d\](
M]E�dK^[\®([�(,h*(�[EQJMJ(�MQM(^\~[F~M]<(

|:(JKE]M\KJ(K[[�(NdQK(^\(KRM(JKE]G<(�RMG(�MQM(IQ[ENM](^\K[(,(IQ[ENJ(²(�[\KQ[F(d\](M�NMQ^OM\KdF<(�RM(
JEP�M�KJS(dIM](T)h,:(GMdQJS(�MQM(KMJKM](]EQ^\I(M�KQd�EQQ^�EFdQ(K^OM<(Z[Q(KRM(dJ�MQKd^\^\I(d\](�[\KQ[F(M�NMQ^h
OM\KJS(OMKR[]J(�MQM(�R[JM\(K[(]MKMQO^\M(KRM(FM~MF([�(JMF�hMJKMMOS(�QMdK^~^KGS(O[K^~dK^[\(�[Q(JKE]G^\I(dK(KRM(
E\^~MQJ^KG(d\](KRM(KGNM([�(KR^\�^\I<(

HFF( ]^dI\[JK^�J(�MQM( �dQQ^M]( [EK( ^\( KRM( ]dGK^OM( ^\( KRM( �FdJJQ[[OJ<( �RM(O[JK( �[O�[QKdPFM( �[\]^K^[\J(
�MQM(�QMdKM](�[Q(KMJK^\IS(JEQ~MGJS(^\KMQ~^M�Jz(KRM(dPJM\�M([�(M�KQd\M[EJ(JK^OEF^S(�[\�^]M\K^dF^KG<(�RM(K^OM(dFh
F[�M](K[(d\J�MQ(KRM(NQ[N[JM](¤EMJK^[\J(�dJ(F^O^KM]<(

}]E�dK^[\dF(O[K^~dK^[\S(F^�M(d\G([KRMQ(�^\]([�(^KS(^J(JGJKMO^�S(�RdQd�KMQ^�M](PG([Q^M\KdK^[\S(JKdP^F^KG(d\](
]G\dO^JO<(H��[Q]^\IFGS(�RM\(d\dFG�^\I(O[K^~dK^[\S(KRMQM(^J(d(~MQG(]^��^�EFK(KdJ�([�(]MKMQO^\^\I(\[K([\FG(KRM(
][O^\d\K(O[K^~dK[Q(mO[K^~MnS(PEK(dFJ[(Kd�^\I(^\K[(d��[E\K(KRM(M\K^QM(JKQE�KEQM([�(KRM(O[K^~dK^[\dF(JNRMQM([�(d(
NMQJ[\<(

¡\( [Q]MQ( K[( ^]M\K^�G( KRM( O[K^~MJ( [�( JKE]M\KJ¯( FMdQ\^\IS( KRM( OMKR[][F[IG( [�( JKE]G^\I( ­�[K^~dK^[\( [�(
JKE]G^\I(dK(d(R^IRMQ(M]E�dK^[\dF(^\JK^KEK^[\®(�dJ(�dQQ^M]([EK<(�RM(dEKR[Q([�(KRM(]M~MF[NOM\K(d\](d]dNKdK^[\(^J(
�<¡<(¡FG^\d(ª,*«<(

LNM�^�^�dK^[\Jz(JKd\]dQ](¤EMJK^[\\d^QMS(9(J�dFMJS(|:(JK^OEF^S(,(QMJN[\JM([NK^[\JS(]EQdK^[\(²(,:(O^\EKMJ<(
H(PQ^M�(]MJ�Q^NK^[\<(�RMQM(dQM(KRQMM(J�dFMJ(^\(KRM(OMKR[][F[IGz(­d�¤E^J^K^[\([�(�\[�FM]IM®(mKRM(]MJ^QM(

K[(d�¤E^QM(�\[�FM]IMS(�EQ^[J^KGno(­OdJKMQ^\I(d(NQ[�MJJ^[\®(mKRM(]MJ^QM(K[(d�¤E^QM(NQ[�MJJ^[\dF(�\[�FM]IM(d\](
�[QO(NQ[�MJJ^[\dFFG(^ON[QKd\K(¤EdF^K^MJno(­[PKd^\^\I(d(]^NF[Od®(mKRM(]MJ^QM(K[(d�¤E^QM(d(]^NF[Od(�^KR(�[QOdF(
dJJ^O^FdK^[\([�(�\[�FM]IMS( KRM(]MJ^QM(K[(�^\](�[Q�dQ[E\]J(�RM\(NdJJ^\I(M�dOJ(d\](KMJKJn<(¡\(KRM(¤EMJK^[\h
\d^QMS( K[(]^JIE^JMS( KRM(dEKR[Q([�(KRM(OMKR[][F[IG(^\�FE]M](d(\EOPMQ([�(Pd��IQ[E\](JKdKMOM\KJ(KRdK(dQM(\[K(
NQ[�MJJM](^\(KRM(�EKEQM<(�RM(NQM][O^\d\�M([�(O[K^~MJ([\(KRM(�^QJK(K�[(J�dFMJ(^\]^�dKMJ(d\(d]M¤EdKM(�R[^�M([�(
d(JKE]M\K¯J(NQ[�MJJ^[\(d\](JdK^J�d�K^[\(�^KR(^K<(

¢^JK([�(J�R[[FJz(d�¤E^Q^\I(�\[�FM]IMS(OdJKMQ^\I(d(NQ[�MJJ^[\S([PKd^\^\I(d(]^NF[Od<(
¡\JKQE�K^[\Jz(^K(^J(\M�MJJdQG(K[(OdQ�(dIQMMOM\K(�^KR(KRMJM(JKdKMOM\KJ(�^KR(d(­¾®(J^I\(d\](]^JdIQMMOM\K(

�^KR(d(­h®(J^I\<(
H��[Q]^\I(K[(KRM(QMJEFKJ([�(KRM(OMKR[][F[IG(­�[K^~dK^[\([�(JKE]G^\I(dK(d(E\^~MQJ^KG®(PG(�<¡<(¡FG^\dS(,9(

JKE]M\KJ(Rd~M(d(NQM][O^\d\K(]MJ^QM( K[([PKd^\(d(]^NF[Od(²(*+(°([�( QMJN[\]M\KJ<(LKE]G^\I( ^J(\[K( KRM(Od^\(
�d�K[Q(�[Q(KRMO(�[Q(d]O^JJ^[\(d\](][MJ(\[K(�dNKEQM(KRMO(]EQ^\I(KRM(M\K^QM(M]E�dK^[\dF(NQ[�MJJ<(LKE]M\KJ(][(
\[K( NQMNdQM( �[Q( M~MQG( FMJJ[\S(�R^�R(OMd\J( KRdK( KRM(E\^~MQJ^KG( ^J( [\FG( d( KQd\J^K^[\dF( F^\�( �[Q( KRMO( K[( M\KMQ(
d]EFKR[[]<( ¡\(JM�[\](NFd�M( ^J( KRM(d�¤E^J^K^[\([�(d(NQ[�MJJ^[\(²(**(°S( KRMQM�[QMS(,,(QMNQMJM\KdK^~MJ([�( KR^J(
�dKMI[QG(M\KMQ(d\](JKE]G(dK(KRM(E\^~MQJ^KG(^\([Q]MQ(K[(QM�M^~M(QMFM~d\K(^\�[QOdK^[\([\FG(dP[EK(NQMJ�R[[F(M]Eh
�dK^[\<(©[�M~MQS(�[I\^K^~M(O[K^~MJ(²(KRM(d�¤E^J^K^[\([�(�\[�FM]IM(²([��ENG([\FG(T:(°(^\(KRM(QMJN[\JMJ([�(
JKE]M\KJ(²(|(NM[NFM<(

L[S( �[Q( M�dONFMS(�^KR( KRM( JKdKMOM\KJ( ­¡( dO( d( ~MQG( d~MQdIM( JKE]M\KS( ­¡(�^FF( \M~MQ(PM(¤E^KM( I[[]S( d\](
KRMQM�[QM(^K(Od�MJ(\[(JM\JM(K[(Od�M(M��[QKJ(K[(PM�[OM(PMKKMQ®S(­¡(][\¯K(JMM(KRM(N[^\K(^\(O[JK([�(KRM(�[Q�(KRdK(
�M(][(dK(KRM(E\^~MQJ^KG®S(JKE]M\KJ(�R[JM(Od^\(O[K^~dK^[\(�[Q(JKE]G^\I(^J(K[(IMK(d(]^NF[Od(dIQMM]<(LKE]M\KJ(
�^KR(d(]MJ^QM(K[(OdJKMQ(KRM(NQ[�MJJ^[\(dIQMM](�^KR(­¡(Rd](K[(I[(K[(E\^~MQJ^KG(K[(Kd�M(KRM(]MJ^QM](N[J^K^[\(^\(
J[�^MKG®S(­¡(dO(dKKQd�KM](PG(KRM(�[\~M\^M\�MS(�FMd\F^\MJJS(MdJM([�(KRM(�EKEQM(NQ[�MJJ^[\®<(H\](�^\dFFGS(|(NM[h
NFM(�^KR(�[I\^K^~M(O[K^~MJ(\[KM](�^KR(d(N[J^K^~M(J^I\([�(KRM(JKdKMOM\K(­�RM(PMJK(dKO[JNRMQM(^\(KRM(�FdJJQ[[O(
^J(KRM(dKO[JNRMQM([�(�QMM(JKdKMOM\KJ®S(­¡(�MMF(NFMdJEQM(�Q[O(�[\J^]MQ^\I(]^��^�EFK(NQ[PFMOJ(^\(KRM(�FdJJQ[[O®<(
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¡\(�[\\M�K^[\(�^KR(KRMJM(]dKdS(KRMQM(^J(d\(^ON[QKd\K(KdJ�z(K[(^\�QMdJM(KRM(M]E�dK^[\dF(O[K^~dK^[\([�(JKEh
]M\KJ(^\([Q]MQ(K[(d�R^M~M(KRM(PMJK(QMJEFKJ(^\(JKE]^MJ(d\](d�K^~M(NdQK^�^NdK^[\(^\(NEPF^�(F^�MS(d\](dJ(d(QMJEFK(²(
KRM(KQd^\^\I([�(R^IRFG(¤EdF^�^M](JNM�^dF^JKJ(^\KMQMJKM](^\(KRM^Q(�[Q�(d\](JMF�h�[\�^]M\KS(JE��MJJ�EF(NM[NFM<(

The next stage is to determine the level of self-esteem according to the method of S.V. Kovalev ª,*«<
LMF�hMJKMMO(^J(^\KMQNQMKM](dJ(d(NMQJ[\dF(M]E�dK^[\(KRdK(Kd�MJ(d(]^QM�K(NdQK(^\(KRM(QMIEFdK^[\([�(REOd\(PMh

Rd~^[Q(d\](d�K^~^KGS(dJ(d\(dEK[\[O[EJ(�RdQd�KMQ^JK^�([�(d(NMQJ[\dF^KGS(^KJ(�M\KQdF(�[ON[\M\KS(�[QOM](�^KR(KRM(
d�K^~M(NdQK^�^NdK^[\([�(KRM(NMQJ[\dF^KG(^KJMF�(d\](QM�FM�K^\I(KRM(E\^¤EM\MJJ([�(^KJ(^\\MQ(�[QF]<(�RM(�Q^KMQ^d([�(
d�d]MO^�(JE��MJJ(dQM(d�d]MO^�(NMQ�[QOd\�MS(QM�FM�K^\I(^\(KRM(J�[QM(KRM(FM~MF([�(d�d]MO^�(d�R^M~MOM\KJS(dJ(
�MFF(dJ(^\KMQMJKS(O[K^~dK^[\S(¤EdF^KG(d\](OMKR[]J([�(OM\KdF(�[Q�<(sEM(K[(^\]^~^]EdF(NJG�R[F[I^�dF(]^��MQM\�MJ(
^\( KRM( JKQE�KEQM([�(M]E�dK^[\dF(d\](�[I\^K^~M(d�K^~^KGS( J[OM(JKE]M\KJ(d�R^M~M(R^IR( QMJEFKJ( ^\( KMd�R^\I(¤E^KM(
¤E^��FG(d\](MdJ^FGS([KRMQJ(²(QMFdK^~MFG(JF[�FGS(d\](J[OM(�d\\[K(dNNQ[d�R(KRMO(dK(dFF<(

LNM�^�^�dK^[\Jz(JKd\]dQ](¤EMJK^[\\d^QMS(�E]IOM\KJ(²(9,S(d\J�MQ([NK^[\J(²(|S(]EQdK^[\(²(
,:(O^\EKMJ<(

�Q^M�(]MJ�Q^NK^[\z(KRM(OMKR[][F[IG(]M~MF[NM](PG(L<�<(g[~dFM~(^J(]MJ^I\M](K[(]MKMQO^\M(KRM(FM~MF([�(
JMF�hMJKMMO([�(d\(^\]^~^]EdF<(¡K(QMNQMJM\KJ(9,(�E]IOM\KJ(K[(�R^�R(^K(^J(\M�MJJdQG(K[(M�NQMJJ(G[EQ(dKK^KE]M(�^KR(
KRM(NQ[N[JM](d\J�MQJ<(

¡\JKQE�K^[\z(JKE]M\KJ(dQM([��MQM](9,(�E]IOM\KJ(d\](�^~M(N[JJ^PFM(d\J�MQJS(Md�R([�(�R^�R(�[QQMJN[\]J(
K[(d(�MQKd^\(\EOPMQ([�(N[^\KJ<(}�NQMJJ^\I(KRM(]MIQMM([�(KRM^Q(dIQMMOM\K(�^KR(KRM(�E]IOM\KJS(JKE]M\KJ(NEK(
][�\(N[^\KJz(

*(²(~MQG([�KM\o(
9(²([�KM\o(
,(²(J[OMK^OMJo(
T(²(QdQMFGo(
:(²(\M~MQ<(
�RM(QMJEFKJ([�(KR^J(]^dI\[J^J(JR[�M](F[�(JMF�hMJKMMO(^\(y:(°([�(QMJN[\]M\KJS(KRdK(^JS(^\(*:(NM[NFM<(LKEh

]M\KJ(dQM(\[K(�[\�^]M\K(^\(KRMOJMF~MJS(^\(KRM^Q(�\[�FM]IMS(d\](^\(KRM^Q(dP^F^K^MJ<(�RMG(][(\[K(JR[�(^\^K^dK^~M(
d\](dQM(d�Qd^](K[(Od�M(O^JKd�MJS(JMMO(JKEN^]S(dJ�(¤EMJK^[\J(]EQ^\I(�FdJJMJS(�R^�R(d��M�KJ(KRM(JE��MJJ([�(KRM(
NM]dI[I^�dF(NQ[�MJJ(dJ(d(�R[FM<(�RM(d~MQdIM(JMF�hMJKMMO([�(T+(°([�(JKE]M\KJ(^J(y(JKE]M\KJS(R^IR(²(*(°S(KRdK(
^JS([\FG(,(JKE]M\KJ<(

�RM( �E]IOM\KJ( KRdK( y:(°([�( KRM( JKE]G(NdQK^�^Nd\KJ( d\J�MQM](�^KR( KRM( d\J�MQ( ­~MQG( [�KM\®z( ­¡(�[QQG(
dP[EK(OG(�EKEQM®S(­¡(�[QQG(dP[EK(OG(OM\KdF(JKdKM®S(­¡¯O(d�Qd^](K[(F[[�(JKEN^]®S(­¡(�[EF](F^�M(OG(d�K^[\J(K[(
PM(M\�[EQdIM](PG([KRMQJ(O[QM([�KM\®<(

3. Determination of the type of thinking and the level of creativity according to the diagnosis of 
J. Bruner ª,*«<

�RM( F[\IhKMQO( NQd�K^�M( [�( KMd�R^\I( dK( KRM( E\^~MQJ^KG( JKdKMJ( KRM( �d�K( KRdK( KRM( E\^�^M]( OMKR[][F[IG( [�(
KMd�R^\I(d(NdQK^�EFdQ(NM]dI[I^�dF(]^J�^NF^\M(dNNF^MJ( K[( KRM(M\K^QM(d�d]MO^�(IQ[EN([�( JKE]M\KJS( QMIdQ]FMJJ([�(
KRM^Q(KGNM([�(KR^\�^\IS(d\]([�KM\(][MJ(\[K(M~M\(�Rd\IM([~MQ(K^OMS(^\(KMQOJ([�(JKQE�KEQM<(©M\�M(KRM(NQ[PFMO(
dQ^JMJ(^\(KRM(NMQ�MNK^[\([�(^\�[QOdK^[\S(KRdK(^JS(KRMQM(^J(d(PQMd�(^\(KRM(F^\�J([�([\M(�Rd^\([�(PE^F]^\I(d(F[I^�dF(
�[\\M�K^[\(PMK�MM\(KRM(JEP�M�K(d\](KRM(JEP�M�K([�(^\�[QOdK^[\(NMQ�MNK^[\<(

LNM�^�^�dK^[\Jz(JKd\]dQ](¤EMJK^[\\d^QMS(�E]IOM\KJ(²()|S(d\J�MQ([NK^[\J(²(,S(]EQdK^[\(²(,|(O^\EKMJ<(
H(PQ^M�(]MJ�Q^NK^[\<(�RMQM(dQM(*(PdJ^�(KGNMJ([�(KR^\�^\IS(Md�R([�(�R^�R(RdJ(JNM�^�^�(�RdQd�KMQ^JK^�Jz([Ph

�M�K^~MS(�^IEQdK^~M(d\](JGOP[F^�(KR^\�^\I<(DMQ[OM(�QE\MQ(Jd�(KR^\�^\I(dJ(d(KQd\JFdK^[\(�Q[O([\M(Fd\IEdIM(K[(
d\[KRMQ<(�REJS(�^KR(�[EQ(PdJ^�(Fd\IEdIMJS(J^�(KQd\JFdK^[\([NK^[\J(dQ^JMz(JEP�M�Kh�^IEQdK^~M(mNQd�K^�dFnS(JEP�M�Kh
JGOP[F^�( mREOd\^KdQ^d\nS( JEP�M�KhJGOP[F^�( m[NMQdK[QnS( �^IEQdK^~MhJGOP[F^�( mdQK^JK^�nS( �^IEQdK^~MhJGOP[F^�(
mKM�R\^�dFnS(J^I\hJGOP[F^�(mKRM[QMK^�dFn<(

¡\JKQE�K^[\Jz(^K(^J(\M�MJJdQG(K[(OdQ�(dIQMMOM\K(�^KR(KRMJM(JKdKMOM\KJ(�^KR(d(­¾®(J^I\(d\](]^JdIQMMOM\K(
�^KR(d(­h®(J^I\<(

�RM(QMJEFKJ([�(]MKMQO^\^\I(KRM(KGNM([�(KR^\�^\I(d\](KRM(FM~MF([�(�QMdK^~^KG(JR[�M](KRM(�[FF[�^\I(QMJEFKJz(
KRM( FMd]^\I( N[J^K^[\( ^J( [��EN^M]( PG( JEP�M�Kh�^IEQdK^~M( KR^\�^\I(²(9y(°([�( KRM( JEP�M�KJ( mTU( JKE]M\KJnS( �[Fh
F[�M](PG(JKE]M\KJ(�^KR(JEP�M�KhJ^I\(KR^\�^\I(²(,,(°(mTT(JKE]M\KJn<(LKE]M\KJ(�^KR(JEP�M�KhJGOP[F^�(KR^\�^\I(
²( y( NM[NFMS( �R^�R( ^J( T+(°o( �^IEQdK^~MhJGOP[F^�( KR^\�^\I(²( T,(°( m+( JKE]M\KJno( JKE]M\KJ(�^KR( �^IEQdK^~Mh
JGOP[F^�(KR^\�^\I(²(y(°(m*(JKE]M\KJn(d\](JGOP[F^�(KR^\�^\I(²(*(°(m,(JKE]M\KJn<(�RMJM(]dKd(�MQM(EJM](PG(
EJ(^\(KRM(NQMNdQdK^[\([�(KRM(KQd^\^\I(NQ[IQdOS(�R^�R(^\�FE]MJ(d(JMK([�(d�K^~^K^MJ<(
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Conducting interviews.

�R^J(]^dI\[JK^�(OMKR[](dFF[�M](EJ(K[(FMdQ\(O[QM(dP[EK(KRM(NQ[PFMOJ([�(JMF�hMJKMMO(d\](O[K^~dK^[\([�(
JKE]M\KJ¯(FMdQ\^\IS(d\](dFJ[(dFF[�M](EJ(K[(E\]MQJKd\](KRM(QMFdK^[\JR^N([�(JKE]M\KJ(�^KR(Md�R([KRMQ<(�[\]E�K^\I(
d(QMJMdQ�R(^\KMQ~^M�S(�M(QMF^M]([\(KRM(QM�[OOM\]dK^[\J([�(L<(g~dFM<(H��[Q]^\I(K[(KRM(dEKR[QS(dPJKQd�KFG(�[Qh
OEFdKM](QMJMdQ�R(¤EMJK^[\J(dQM(E\F^�MFG(K[(FMd](K[(JKE]M\KJ(d\J�MQ^\I(E\^\R^P^KM]FGS(^\�[QOdFFG<(¡\([Q]MQ(K[(
IMK(JN[\Kd\M[EJ(]MKd^FM](]MJ�Q^NK^[\JS(d�d]MO^�(QMJMdQ�R(¤EMJK^[\J(\MM](K[(PM(KQd\JFdKM](^\K[(d\(MdJG(�[\~MQh
JdK^[\dF( �[QO<(HK( KRM( JdOM( K^OMS([\M( QMJMdQ�R(¤EMJK^[\(�d\(PM( �FdQ^�^M](�^KR( KRM(RMFN([�( JM~MQdF( ^\KMQ~^M�(
¤EMJK^[\J(ª,9«<(

LNM�^�^�dK^[\Jz(^\]^~^]EdF(^\KMQ~^M�S(T:(¤EMJK^[\JS(]EQdK^[\(²(*:(O^\EKMJ<(
H\dFG�^\I( KRM( QMJEFKJS( �M( dNNF^M]( KRM( ]dKd( M\�[]^\I(OMKR[]<( }d�R( ^\KMQ~^M�(�dJ( ]^~^]M]( ^\K[( �QdIh

OM\KJS(�R^�R(�MQM(KRM\(dJJ^I\M](JR[QK(\dOMJhFdPMFJ(²(�[]MJ(KRdK(�[OP^\M(KRM(Od^\(OMd\^\I([�(�RdK(�dJ(
Jd^]<( M(NQMJM\K(KRM(IM\MQdF^�M](QMJEFKJ([�(�[]^\I(KRM(QMJN[\JMJ([�(KRM(^\KMQ~^M�(NdQK^�^Nd\KJ(^\(�dPFM(T<(

� d P F M ( T (

Coding of interview responses at the stage of the ascertaining experiment.

�( ¹EMJK^[\( H\J�MQJ(�[]MJ(
T( ©[�(][(G[E(E\]MQJKd\](KRM(NRQdJM(­�[(PM(EJM�EF®±( h(¡(][\§K(�\[�o(

h(¡(]^]\§K(][(d\G(I[[]<(
,( ©[�(][(G[E(�MMF(dP[EK(�EKEQM(NFd\\^\I(mG[EQ(dKK^KE]M(^\(

IM\MQdFn±(
h(�MdQo(
h(E\�MQKd^\KGo(
h(d\�^MKG<(

9(  RdK(][(G[E(KR^\�(dP[EK([KRMQ(NM[NFM¯J([N^\^[\J±( h(~MQG(J^I\^�^�d\Ko(
h(¡¯O(d�Qd^](K[(RMdQ(�Q^K^�^JOo(
h(¡(dF�dGJ(d]�EJK<(

*( ©[�(][(G[E(�MMF(dP[EK(G[EQ(dNNMdQd\�M±( h(\[QOdFFGo(
h(]^JNFMdJMo(
h([KRMQJ(dQM(PMKKMQ(

|( �MFF(EJ(dP[EK(G[EQ(^\\MQ(�[QF]<( h(KRM(PMdEKG(^J(^\J^]Mo(
h(¡(�d\§K(]MJ�Q^PM<(

+( sMJ�Q^PM(KRM(PMJK(OMO[QG(�R^FM(JKE]G^\I(dK(KRM(E\^~MQJ^KG<( h(OMMK^\I(�^KR(�FdJJOdKMJo(
h(E\^~MQJ^KG(M~M\KJ(

)( ©[�(^\]MNM\]M\K(dQM(G[E(^\(KRM(�[Q�(G[E(][±( h(¡(�d\¯K(][(M~MQGKR^\I(dF[\Mo(
h(\MM](d(�RM��(

y(  RdK(][(G[E(KR^\�(dP[EK(KRM(^ON[QKd\�M([�(R^IRMQ(M]E�dh
K^[\±(

h(]MNM\]J([\(KRM(NMQJ[\o(
h(^ON[JJ^PFM(K[(IMK(d(�[P(�^KR[EK(^K<(

U(  RdK(�^FF(G[E(][(d�KMQ(IQd]EdK^[\±( h(�[Q�(dK(J�R[[F<(
T:( sMJ�Q^PM(G[EQ(dKK^KE]M(K[(KRM(NQ[�MJJ^[\(G[E(dQM(IMKK^\I<( h(IMK(d(]^NF[Odo(

h(¡(][\¯K(F^�M(^K(d�KMQ(NQd�K^�Mo(
h(]^��^�EFK<(

¡K(�d\(PM(JMM\(�Q[O(KRM(�[]M(�[Q]J(KRdK(JKE]M\KJ(Rd~M(d\(E\�FMdQ(^]Md([�(KRM(NQ[�MJJ^[\(KRMG(QM�M^~M(^\(
IM\MQdFS(F[�(JMF�hMJKMMO(d\](\MIdK^~M(d\J�MQJ(K[(¤EMJK^[\J(dP[EK(KRM(�EKEQM<(L[S(O[JKFG(JKE]M\KJ(][(\[K(E\h
]MQJKd\](KRM(~dFEM([�(KRM^Q(d�K^~^K^MJ(d\](dQM(d�Qd^](K[(^OdI^\M(�EQKRMQ(]M~MF[NOM\KJS(MONRdJ^�^\I(KRdK(KRMG(
Rd~M(d\�^MKG(d\](�MdQ(�Q[O(�EJK(KR^\�^\I(dP[EK(KRM(�EKEQM<(�RM(Od�[Q^KG([�(QMJN[\]M\KJ(Rd~M(�[ONFd^\KJ(dP[EK(
KRM^Q(dNNMdQd\�M([Q(M~M\(d(\MIdK^~M(dKK^KE]M(K[�dQ]J(^K<(

�RM(KMJK(­HJJMJJOM\K([�(KRM(FM~MF([�(J[�^dP^F^KG®(m�<Z<(�Gd�R[~J�G(KMJKn(ª,*«<(
¡\JKQE�K^[\J(�[Q(KRM(KMJKz(�^QJK(QMd](KRM(¤EMJK^[\J(d\](KRM\(I^~M(JR[QK(d\J�MQJ(K[(KRMO(­GMJ®S(­\[®S(­J[OMh

K^OMJ®<(¡\JKQE�K^[\Jz(­H(�M�(J^ONFM(¤EMJK^[\J(dQM([��MQM](K[(G[EQ(dKKM\K^[\<(H\J�MQ(¤E^��FGS(E\M¤E^~[�dFFGz(
­GMJ®S(­\[®S(­J[OMK^OMJ®<(

�RM(QMJEFKJ(�MQM(dJ(�[FF[�Jz(
h(9)(NM[NFM(Rd~M(J�[QMJ([~MQ()(K[(T:(N[^\KJo(
h(T9(NM[NFM(�^KR(J�[QMJ(�Q[O(:(K[(¾+(N[^\KJ<(
 M(NQMJM\K(KRM(QMJEFK([�(KRM(�RdQd�KMQ^JK^�J([�(d(IQ[EN([�(,\](GMdQ(JKE]M\KJ(^\(�dPFM(,<(
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� d P F M ( , (

The result of the characteristics of the 2nd year students

Characteristic #1 — R^IR(�[OOE\^�dK^~M(�[\KQ[FS(MdJ^FG(M\KMQJ(^\K[(d\G(Q[FMS(�FM�^PFG(QMd�KJ(K[(�Rd\IMJ(^\(KRM(J^KEdh
K^[\S(�MMFJ(�MFF(d\](M~M\(d\K^�^NdKMJ(KRM(^ONQMJJ^[\(RM(Od�MJ([\([KRMQJ<(
Name Number of points

�dKdFGd( U(
�dIFd\( )(
�d]^\d( T:(
}EIM\^Gd( )(
LRdO^F( )(
HId�^Gd( U(
ÁM\^Gd( )(
Characteristic #2 — d~MQdIM(�[OOE\^�dK^~M(�[\KQ[FS(J^\�MQMS(\[K(QMJKQd^\M](^\(R^J(MO[K^[\dF(Od\^�MJKdK^[\J<(
Name Number of points

HF�^Gd( U(
�dQ^d( )(
H�OdQdF( T:(
�dF^�d( )(
�dJO^IEF( )(

(
H��[Q]^\I(K[(KRM(KMJK(QMJEFKJS(KR^J(IQ[EN([�(JKE]M\KJ(m|([EK([�(T,n(Rd~M(�[OOE\^�dK^[\(J�^FFJ(dK(d\(d~MQh

dIM(FM~MFS(KRM(QMJK([�(KRM(JKE]M\KJ(Rd~M(d(R^IR(�[OOE\^�dK^~M(FM~MF<(HFJ[S(�RM\([PJMQ~^\I(KRM(JKE]M\KJ([�(KRM(
[KRMQ(IQ[ENJS(^K(�d\(PM(\[KM](KRdK(KRMG(dQM(^\(�Q^M\]FG(QMFdK^[\JS(¤E^��FG(MJKdPF^JR(�[\Kd�K(�^KR(KMd�RMQJS(d\](
O[JK([�KM\(d�K^~MFG(NdQK^�^NdKM(^\(KRM(M]E�dK^[\dF(NQ[�MJJ<(

�REJS(d\dFG�^\I(KRM(J[�^[hNJG�R[F[I^�dF(�F^OdKM([�(KRM(IQ[ENS(^K(�d\(PM(\[KM](KRdK(JKE]M\KJ(d�K^~MFG(^\h
KMQd�K(�^KR(Md�R([KRMQ(d\](�^KR(JKE]M\KJ( �Q[O([KRMQ(IQ[ENJ<( ¡\�[QOdF(IQ[ENJ(dQM( �[QOM]( ^\( KRM( KMdOS( KRM^Q(
�[ON[J^K^[\(�Rd\IMJ(NMQ^[]^�dFFGS(KRMJM(IQ[ENJ(dFJ[(^\KMQd�KS(�[OOE\^�dKM(�^KR(Md�R([KRMQ<(

L^\�M(KRM(�[QOdK^[\([�(d(�[QF]~^M�(�[\K^\EMJ(^\(KRM(NQ[�MJJ([�(JKE]G^\I(dK( KRM(Pd�RMF[Q¯J(]MIQMM(NQ[h
IQdOS(JKE]M\KJ([�KM\(�[OOE\^�dKM(�^KR^\(G[EKR(�[ONd\^MJ(d\](dJJ[�^dK^[\JS(�RMQM(G[E\I(NM[NFM(�^\](\M�(
�Q^M\]J(d\](�d\(JR[�(KRM^Q([�\(^\]^~^]EdF^KG<(

Studying group cohesion level
¬Q[EN(�[RMJ^[\(^J(d\(M�KQMOMFG(^ON[QKd\K(NdQdOMKMQ(KRdK(JR[�J(KRM(]MIQMM([�(^\KMIQdK^[\(d\](�[OOEh

\^�dK^[\(�^KR^\(KRM(IQ[EN<(}d�R(JKE]M\K(�R[[JMJ(�Q[O(KRM(NQ[N[JM](F^JK(KRM(|(O[JK(^ON[QKd\K(�Q[O(R^J(N[^\K([�(
~^M�(NMQJ[\dF^KG(¤EdF^K^MJ(\M�MJJdQG(�[Q(KRM(JE��MJJ�EF(^ONFMOM\KdK^[\([�(�[^\K(M]E�dK^[\dF(d�K^~^K^MJ<(

H�KMQ(KRM(JEQ~MGS(|(NMQJ[\dF^KG(KQd^KJ(�MQM(^]M\K^�^M]S(�R^�R(QM�M^~M](KRM(�[FF[�^\I(\EOPMQ([�(MFM�K^[\J<
�[KdF(JKE]M\KJz(|:<(�MJEFKJ(dQM(NQMJM\KM](^\(�dPFM(9<(

� d P F M ( 9 (

Results of the selection of 5 important qualities necessary for the successful implementation 

of joint educational activities.

�( cMQJ[\dF^KG(¤EdF^KG( �EOPMQ([�(JMFM�K^[\J(
T( s^J�^NF^\M( U(
,( s^F^IM\�M( T9(
9( LMF�h�Q^K^�^JO( )(
*( �MJN[\J^~M\MJJ( ,+(
|( cEQN[JM�EF\MJJ( +(
+( �[FFM�K^~^JO( 9y(
)( �Q^K^�dF^KG( )(
y( LN^Q^KEdF(Q^�RMJ( T(
U( ©[\MJKG( T9(
T:( ¡\^K^dK^~M( +(
TT( HKKM\K^~M\MJJ( 9|(
T,( LM\JM([�(QMJN[\J^P^F^KG( 9:(
T9( ¡\KMIQ^KG( |(
T*( ¡\]MNM\]M\�M( )(
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T|( L[�^dP^F^KG( y(
T+( cQE]M\�M( +(
T)( �[]MJKG( T(
Ty( Zd^Q\MJJ( ,+(
TU( LMF�h�[\�^]M\�M( +(

(
�RM(\EOPMQ([�(MFM�K^[\J(KEQ\M]([EK(K[(PM(¤E^KM(FdQIM<(�R^J(^\]^�dKMJ(KRM(JKE]M\KJ¯(E\d\^O^KG<(�RM(^]M\K^KG(

[�(KRM(�R[^�M([�(NMQJ[\dF^KG(¤EdF^K^MJ(JR[�J(KRM(R^IR([QId\^�dK^[\([�(KRM(~dFEM([Q^M\KdK^[\([�(KRM(NdQK^�^Nd\KJ(
^\(KRM(M�NMQ^OM\K(dJ(d(�R[FM<(

�RM(�[M��^�^M\K(^J(�dF�EFdKM]<(�S(�R^�R(�RdQd�KMQ^�MJ(KRM(]MIQMM([�(�[RMJ^[\([�(JKE]M\KJ(
�Â\�|��(mTnS(
�RMQM(n( ^J( KRM( JEO([�( KRM( �R[^�MJ( KRdK( �dFF( [\( KRM( �^~M( NMQJ[\dF^KG( KQd^KJ( KRdK( QM�M^~M]( KRM(Od�^OEO(

\EOPMQ([�(�R[^�MJS(N(^J(KRM(\EOPMQ([�(NdQK^�^Nd\KJ(^\(KRM(M�NMQ^OM\K<(
(

С=250:5:50=1S(�RMQM(\Â+:S(�Â|:<(
(

¡\([EQ(�dJMS(KRM(�[RMJ^[\(�[M��^�^M\K(^J(T<(
H\dFG�^\I(KRM(F^JK([�(KRM(�^~M(O[JK(^ON[QKd\KS(�Q[O(KRM(N[^\K([�(~^M�([�(KRM(JKE]M\KJ([�(KRM(IQ[ENS(NMQh

J[\dF^KG( ¤EdF^K^MJ( \M�MJJdQG( �[Q( KRM( JE��MJJ�EF( ^ONFMOM\KdK^[\( [�( �[^\K( M]E�dK^[\dF( d�K^~^K^MJS( d( \EOPMQ( [�(
¤EdF^K^MJ(KRdK(QMJN[\]M\KJ(�R[JM(O[QM([�KM\(�MQM(\[KM](d\](^]M\K^�^M]<(L[S(KRM(O[JK(J^I\^�^�d\K(¤EdF^K^MJ(�MQM(
�[FFM�K^~^JO( m9yh|:nS( dKKM\K^~M\MJJ( m9|h|:nS( d( JM\JM( [�( QMJN[\J^P^F^KG( m9:h|:n<( �MJN[\J^~M\MJJ( d\]( �d^Qh
\MJJ(m,+Ã|:n(�MQM(dFJ[(\[KM](^\(KRM(JdONFM<(£KRMQ(¤EdF^K^MJ(�MQM(FMJJ(�[OO[\<(�dJM]([\(KRM(]dKd([PKd^\M](
]EQ^\I(�dF�EFdK^[\J(EJ^\I(KRM(�[QOEFd(�[Q(�dF�EFdK^\I(KRM(�[M��^�^M\K(�S(�R^�R(�RdQd�KMQ^�MJ(KRM(]MIQMM([�(�[h
RMJ^[\([�(JKE]M\KJS(�M(�d\(�[\�FE]Mz(

h(PdJM]([\(KRM(JMFM�KM](¤EdF^K^MJz(QMJN[\J^~M\MJJS(JM\JM([�(QMJN[\J^P^F^KGS(�[FFM�K^~^JOS(^K(�d\(PM(dJJEOM](
KRdK(KRM(OMOPMQJ([�(KR^J(�[FFM�K^~M(^\(KRM^Q(�[^\K(d�K^~^K^MJ(NdG(IQMdK(dKKM\K^[\(K[(KRM(\dKEQM([�(�Q^M\]FG(QMFdh
K^[\JS(PEK(\[K(M\[EIR(dKKM\K^[\(^J(Nd^](K[(�[OOE\^�dK^[\(d\](NEQN[JM�EF\MJJ(^\(KRM(IQ[EN<(

h(KRM(IQ[EN(Fd��J(d(JOdFF(\EOPMQ([�(N[^\KJ(K[(KRM(�[RMJ^[\(�[M��^�^M\K<(¡K(^J(N[JJ^PFM(K[(E\^KM(d(IQ[EN(^�(
KdJ�J(dQM(�[ONFMKM](^\(d(KMdO(d\](^\KMQd�K^\I(^\(d\(^\�[QOdF(JMKK^\I<(

¡\(IM\MQdFS(KRM(K[KdF(J�[QM(�[Q(KRM(IQ[EN(^J(¾,|:<(�RM(�[M��^�^M\K([�(�[RMJ^[\(^J(M¤EdF(K[(T<(�REJS(�M(�d\(
JdG(KRdK(PdJM]([\(KR^J(KMJKS(KRM([~MQdFF(�F^OdKM(^\(KRM(IQ[EN(^J(�d~[QdPFMS(NdQK^�EFdQFG(^K(�d\(PM(�RdQd�KMQ^�M](PG(
JKE]M\KJ¯(JdK^J�d�K^[\(^\(KRM(NQ[�MJJ([�(�[^\K(d�K^~^K^MJS(JKE]^MJS(d\](d(]M~MF[NM](JN^Q^K([�(�[FFM�K^~^JO<(

�dJM]([\(KRM(QMJEFKJ([�(KRM(JKE]GS(�M(�dOM(K[(KRM(�[\�FEJ^[\(KRdK(d(\M�MJJdQG(�[\]^K^[\(�[Q(�QMdK^\I(d\(
M��M�K^~M(M]E�dK^[\dF(M\~^Q[\OM\K(�[Q(JKE]M\KJ(^J(KRM^Q(dP^F^KG(K[(JR[�(OM\KdF(^\]MNM\]M\�M(d\](^\^K^dK^~M(^\(
KMd�R^\I<(

sEQ^\I(KRM(�[QO^\I(JKdIM([�(KRM(JKE]GS(KRM(Od^\(MONRdJ^J(�dJ(NFd�M]([\(KRM(EJM([�(d�K^~M(d\](^\KMQd�h
K^~M(KMd�R^\I(OMKR[]J<(£PJMQ~^\I(KRM(M]E�dK^[\dF(NQ[�MJJS(�RM\(dKKM\]^\I(�FdJJMJS(^K(�d\(PM(\[KM]z(KRM(O[QM(
d�K^~M(KRM(KMd�R^\I(OMKR[]JS(KRM(MdJ^MQ(^K(^J(�[Q(KRM(KMd�RMQ(K[(^\KMQMJK(JKE]M\KJ(^\(KRMOS(d\](KRM(FM~MF([�(JMF�h
MJKMMOS(IQ[EN(�[RMJ^[\S(FM~MF([�(�[OOE\^�dK^[\(J�^FFJS(�QMdK^~^KG(dFJ[(NFdG(d(P^I(Q[FM(^\(KRM(�[QOdK^[\([�(d(
�d~[QdPFM(M]E�dK^[\dF(M\~^Q[\OM\K<(�[\JM¤EM\KFGS(^\(KRM(M]E�dK^[\dF(NQ[�MJJ(d\]([EQ(�[ONFM�([�(d�K^~^K^MJS(
�M(�QMdKM](NQ[PFMOdK^�(J^KEdK^[\J(^\(�R^�R(JKE]M\KJ(M�NMQ^M\�M](]^��^�EFK^MJS(KRMG(�[EF](\[K(�[ONFMKM(Od\G(
KdJ�JS(QMFG^\I([\FG([\(KRM^Q(M�^JK^\I(�\[�FM]IMS(^K(^J(\M�MJJdQG(K[(JR[�(�QMdK^~^KGS(^\IM\E^KGS(\[K(K[(�[Q�(d�h
�[Q]^\I(K[(d(KMONFdKMS(PEK(K[(�QMdKM(KRM^Q([�\([Q^I^\dF(J[FEK^[\<( RM\(�d�M](�^KR(]^��^�EFK^MJS(JKE]M\KJ(�MQM(
�[\~^\�M]([�(KRM(\MM](K[(d�¤E^QM(\M�(�[ONMKM\�^MJ<(¡\(d]]^K^[\S(�M(�[ON^FM](KRM(�[\KM\K([�(KdJ�J(d\](d�K^~^h
K^MJ(PdJM]([\(KRM(QMJEFKJ([�(KRM(dJ�MQKd^\^\I(M�NMQ^OM\K<(

HJ(d\(M�dONFMS(�M(�^FF(I^~M(d(]MJ�Q^NK^[\([�(d(�QdIOM\K([�(d\(^\KMIQdKM](NQd�K^�dF(FMJJ[\([\(KRM(JEP�M�K(
[�( ­�RM( dQK( [�( MF[¤EM\�M®<( �RM( NEQN[JM( [�( KRM( FMJJ[\z( K[( �[\J[F^]dKM( KRM[QMK^�dF( �\[�FM]IM( dP[EK( NEPF^�(
JNMd�^\Iz(NQMJM\KdK^[\([�(KRM(IEMJKS(�[\IQdKEFdK^[\J<(�[(�[\J[F^]dKMS(KRM(OMKR[]([�(\MI[K^dK^[\(�dJ(EJM]z(­¡(
�d\K(K[(FMdQ\(K[(PM(KRM(JdOM(dJ<<<®S(�RMQM(JKE]M\KJ(Rd](K[(QMOMOPMQ(d\](�EJK^�G(KRM(�R[^�M([�(d\([EKJKd\]^\I(
JNMd�MQ(KRMG(�d\KM](K[(PM(F^�M<(�RM(JKE]M\KJ(�MQM(~MQG(^\KMQMJKM](^\(KRM(�dQOhEN(­�Q[�\^d\(O[K^[\®<(HK(KRM(
KMd�RMQ¯J(�[OOd\]S(KRM(O[~MOM\K([�(KRM(NdQK^�^Nd\KJ(JK[NNM]S( KRM(NdQK^�^Nd\KJ(F^\M](EN(^\(KMdOJ(d\]S(d�KMQ(
]^J�EJJ^[\(^\(IQ[ENJS([��MQM](KRM^Q([�\(~MQJ^[\([�(KRM(JNMd�MQ¯J(PMRd~^[Q(K[(dKKQd�K(KRM(F^JKM\MQ¯J(dKKM\K^[\<(

¡ON[QKd\K(dKKM\K^[\(�dJ(Nd^](K[(KRM(]M~MF[NOM\K([�(KRM(MO[K^[\dF(JNRMQM<(HK(KRM(\M�K(JKdIM([�(KRM(FMJh
J[\S(JKE]M\KJ(QM�^KM](N[MOJ(PG(N[MKJ([�(KRM(TUKR(�M\KEQG(K[(KRM(J[E\]([�(�FdJJ^�dF(OEJ^�<( RM\(M~dFEdK^\I(
QMd]^\IS(OEKEdF(M~dFEdK^[\S(�Q^KMQ^[\(M~dFEdK^[\S(d\](�[QOdK^~M(M~dFEdK^[\(�MQM(EJM]<(
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}]E�dK^[\dF( d�K^~^K^MJ( Rd~M( IQMdK( [NN[QKE\^K^MJ( �[Q( KRM( �[QOdK^[\( [�( d( �d~[QdPFM( M]E�dK^[\dF( M\~^Q[\h
OM\K<(

¢MK¯J( ]MJ�Q^PM( KRM( M�NMQ^M\�M( [�( KRM( NQ[�M�K( �dQQ^M]( [EK( [\( KRM( PdJ^J( [�( KRM( �RL�( \dOM]( d�KMQ(
¡<(�Rd\JEIEQ[~S(�dF]G�[QId\<(�RM(\dOM([�(KRM(NQ[�M�K(^J(­�EJJ^d\(Fd\IEdIM(^\(KRM(�MNEPF^�([�(gd�d�RJKd\®S(
^ONFMOM\KM](dK(KRM(M�NM\JM([�(d(IQd\K(�Q[O(KRM(�EJJ^d\( [QF](Z[E\]dK^[\(]dKM](HEIEJK(T+S(,:TU<(�RM(NEQh
N[JM(d\]([P�M�K^~MJ([�(KRM(NQ[�M�K(�MQMz(^ONQ[~MOM\K(d\](]M~MF[NOM\K([�(JNMM�R(�EFKEQMS(�[QOdK^[\(d\](]Mh
~MF[NOM\K([�(�[OOE\^�dK^[\(J�^FFJ<(¡\(d]]^K^[\S(�^KR^\(KRM(�QdOM�[Q�([�(KR^J(NQ[�M�KS(�M(Rd~M(NFd\\M](d�K^~h
^K^MJ(KRdK(�[\KQ^PEKM(K[(^\�QMdJ^\I(JMF�h�[\�^]M\�M(d\](JMF�hQMF^d\�M<(

¢MK¯J(�[�EJ([\(KRM(]MJ�Q^NK^[\([�(J[OM([�(KRM(d�K^~^K^MJ([�(KRM(NQ[�M�K<(L[S(d(F^KMQdQG(F[E\IM(­�RM(¬[F]M\(
HIM([�(�EJJ^d\(c[MKQG®(�dJ(RMF](�^KR(KR^J(IQ[EN([�(JKE]M\KJ<(

�RM(F^KMQdQG(NdQF[Q(^J(d^OM](dK(]M~MF[N^\I(^\KMQMJK(^\(JKE]G^\I(KRM(�[Q�([�(�EJJ^d\(�Q^KMQJ(d\](N[MKJ([�(
KRM(MdQFG(Á¡Á(�M\KEQG<(�RM(^\KQ[]E�K[QG(NQMJM\KdK^[\S(�R^�R(�dJ(NQ[~^]M](PG(JKE]M\KJ([�(KRM(JNM�^dFKG(­cQMh
J�R[[F( KQd^\^\I(d\](M]E�dK^[\®([�( KRM(Zd�EFKG([�(cM]dI[IG(d\](cJG�R[F[IGz( QM�FM�KJ( ^\�[QOdK^[\(dP[EK( KRM(
�EJJ^d\(F^KMQdKEQM([�(KRM(­¬[F]M\(HIM®<(¡\(KRM^Q(NQMJM\KdK^[\S(KRMG(\[KM](KRdK(KRM(¬[F]M\(HIM([�(�EJJ^d\(¢^Kh
MQdKEQM(^J(d(�^\IM](M�NQMJJ^[\S(�R^�R(^J(�dFFM](KRM(�EJJ^d\(F^KMQdKEQM([�(KRM(Á¡Á(�M\KEQG<(

¡\(KRM(�[\K^\EdK^[\([�(KRM(�MFMPQdK^[\S(d(�[ONMK^K^[\(�dJ(RMF](�[Q(�\[�FM]IM([�(�d�KJ(dP[EK(KRM(F^�M(d\](
�[Q�([�(N[MKJ(d\](�Q^KMQJ([�(KRdK(MQd<(

�RM(F^KMQdQG(NdQF[Q(Q[[O(�[\J^JKM]([�(JKdIMJ(²(*(­NdIMJ®<(
�RM(­�^[IQdNR^�dF®(NdIM<(H(KMJK([�(�\[�FM]IM(dP[EK(KRM(F^�M(d\](�[Q�([�(N[MKJ(d\](�Q^KMQJ([�(KRM(¬[F]h

M\(HIM<(LKE]M\KJ(�[Q�M](^\(IQ[ENJ(EJ^\I(�Q^K^�dF(KR^\�^\I(]M~MF[NOM\K(KM�R\[F[I^MJz(­�FEJKMQ®S(­cQM]^�K^[\(
�QMM®S(­¡(�\[�h¡(�d\K(K[(�\[�h¡(FMdQ\M]®S(d\]([KRMQ<(}d�R(KMdO(�R[JM(d\(M\~MF[NM(�[\Kd^\^\I(d(KMJK([\(KRM(
P^[IQdNRG([�([\M([�(KRM(�FdJJ^�J<(¡\(KRQMM(O^\EKMJS(JRM(�[ONFMKM](KdJ�J(d\](Id~M(KRMO(K[(KRM(�EQG<(�RM��^\I(
KRM(�EQG<(�RM(�[QQM�K(d\J�MQJ(�MQM(]^JKQ^PEKM](K[(KRM(KMdOJ<(

ZEQKRMQS(PdJM]([\(KRMJM(�d�KJ(d\](EJ^\I(KRM(OdKMQ^dF(­�\�\[�\(dP[EK(KRM(IQMdK®S(KRM(NdQK^�^Nd\KJ([�(KRM(
F^~^\I(Q[[O(�QMdKM](N[JKMQJ(dP[EK( KRM( F^�M(d\](�[Q�([�(�Q^KMQJ(d\](N[MKJ([�(KRM(Á¡Á(�M\KEQG(d\](]M�M\]M](
KRMO<(

�RM(­c[MK^�®(NdIMS(�RMQM(JKE]M\KJ(QM�^KM](N[MK^�(�[Q�JS(�dJ(dFJ[(RMF]o(d(�QMdK^~M(KdJ�(�[Q(IQ[ENJ(�dJ(
dFJ[(�dQQ^M]([EK(²(K[(�[\K^\EM(KRM(N[MO(PG(H<L<(cEJR�^\S(�<�<(¢MQO[\K[~<(

�RM(�QMdK^~M(NdIM<(LKE]M\KJ(NMQ�[QO(�[QF]h�dO[EJ(�EJJ^d\(Q[Od\�MJ(m�<(¬F^\�d(­¡(QMOMOPMQ(d(�[\h
]MQ�EF(O[OM\K®S(­¢dQ�®n<(¢^JKM\^\I(K[(�QdIOM\KJ([�(c<(��Rd^�[~J�G¯J(JGONR[\^�(�[Q�J(m�RM(Z^QJK(LGONR[\G(
­ ^\KMQ(sQMdOJ®S(­LFMMN^\I(�MdEKG®n<(

�RM(­�^\MOdK^�®(NdIM<(�^M�^\I(M��MQNKJ(�Q[O(O[~^MJ<(­�^G®S(PdJM]([\(KRM(\[~MF([�(KRM(JdOM(\dOM(PG(
�<�<(¬[I[FS( ]^QM�KM]( PG(¬<(gQ[Nd�RM~( d\](g<(}QJR[~o( ­�RM(cMdJd\K(¢d]G®S( ]^QM�KM](PG(HFM�MG(Ld�RdQ[~(
PdJM]([\( KRM(\[~MFJ(­�RM(cMdJd\K(¢d]G®(d\](­H(�[~MF( ^\(¢MKKMQJ®(PG(H<L<(cEJR�^\o(­}~M\^\IJ([\(d(�dQO(
\MdQ(sM�d\�d®(²(d\(d]dNKdK^[\([�(KRM(\[~MFFd(PG(�<�<(¬[I[F(­�RM(�^IRK(PM�[QM(�RQ^JKOdJ®(�Q[O(KRM(�G�FM(
­}~M\^\IJ([\(d(�dQO(\MdQ(sM�d\�d®(]^QM�KM](PG(HFM�d\]MQ(�[�Mo(­H\\d(gdQM\^\d®(^J(d(FdQIMh�[QOdK(�MdKEQM(
�^FO(]^QM�KM](PG(HFM�d\]MQ(�dQ�R^(^\(K�[(NdQKJ(PdJM]([\(KRM(\[~MF([�(KRM(JdOM(\dOM(PG(¢<(�[FJK[G<(�RM(NdQh
K^�^Nd\KJ(�MQM([��MQM](d(KdJ�z(K[(\dOM(KRM(�[Q�([\(�R^�R(KRM(�MdKEQM(�^FO(�dJ(JR[KS(KRM(dEKR[QS(KRM(MN^J[]M(
d\](KRM(�RdQd�KMQJ<(

HK( KRM( M\]([�( KRM(M~M\KS(d( QM�FM�K^[\(�dJ(RMF]S( JKE]M\KJ( JRdQM]( KRM^Q( ^ONQMJJ^[\JS( d\J�MQM](¤EMJK^[\J(
dP[EK(�RdK(KRMG(Rd](FMdQ\M](dP[EK(�Q^KMQJ(d\](N[MKJS(�RdK(\M�(F^KMQdQG(�[\�MNKJ(KRMG(Rd](FMdQ\M]S(�R^�R(KdJ�(
�dJ( ^\KMQMJK^\I( K[( NMQ�[QOS( �R^�R( �dJ( ]^��^�EFK<( �RM( JKE]M\KJ( �[\]E�KM]( d( JMF�hdJJMJJOM\K( [�( KRM^Q(
�\[�FM]IM<(

�RM(M~M\K(QMJEFKM](\[K([\FG(^\(d�¤Ed^\Kd\�M(�^KR([EKJKd\]^\I(�Q^KMQJ(d\](N[MKJ([�(KRM(­¬[F]M\(HIM®([�(
�EJJ^d\(F^KMQdKEQMS(PEK(dFJ[(^\(d(]MO[\JKQdK^[\([�([QdK[Q^�dF(J�^FFJS(KRM(]^J�[~MQG([�(\M�(KdFM\KJS(KRM(NQd�K^�M(
[�(NEPF^�(JNMd�^\I(²(QMd]^\I(N[MOJS(NMQ�[QO^\I(Q[Od\�MJ<(

�RM( �[FF[�^\I(M~M\K( ^J( KRM( �MJK^~dF([�( �[F�F[QM(N[MKQGS( KRM(NEQN[JM([�(�R^�R( ^J( K[(IMK(d�¤Ed^\KM](�^KR(
�[F�(Q^KEdFJ(d\](�EJK[OJo(K[(�QMdKM(�[\]^K^[\J(�[Q(�[^\K(�QMdK^~M(d�K^~^KG(KRQ[EIR(~dQ^[EJ(^\KMQd�K^~M(�[QOJ([�(
�[Q�<(�RM(�MJK^~dF([�(�[F�F[QM(N[MKQG(^J(d^OM](dK(]M~MF[N^\I(^\KMQMJK(^\(KRM(R^JK[QG(d\](�EFKEQM([�(KRM(NM[NFMS(
K[(�[F�(Q^KEdFJ(d\](�EJK[OJ<(�RM(JKE]M\KJ(NQMNdQM](d(NQMJM\KdK^[\S(�R^�R(�dJ(d(¤E^�(K[(KMJK(�\[�FM]IM(dP[EK(
R^JK[QGS(�[F�F[QM(d\](\dK^[\dF(�E^J^\MS(dP[EK(�Q^KMQJ(d\](�[ON[JMQJS(�[F�(�Qd�KJS(R[F^]dGJ(d\](KQd]^K^[\J<(�RM\(
KRMQM(�MQM(NQMJM\KdK^[\J(dP[EK(KQd]^K^[\JS(Q^KEdFJS(�[F�F[QMS(�E^J^\MS(QMNQMJM\KdK^~MJ([�(]^��MQM\K(MKR\^�(IQ[ENJ(
F^~^\I(^\(gd�d�RJKd\<(¡\([Q]MQ(K[(M\Rd\�M(KRM(MO[K^[\dF^KG([�(KRM(NQMJM\KM](OdKMQ^dF(d\](^\�QMdJM(KRM(M��M�h
K^~M\MJJ([�(^KJ(NMQ�MNK^[\S(KRM(NQMJM\KdK^[\J(Rd](OEJ^�dF(d��[ONd\^OM\K<(
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¡\(KRM(NQ[IQdO([�(KRM(�MdJKS(JKE]M\KJ(NQMJM\KM](\dK^[\dF(�[JKEOMJS(^\KQ[]E�M](KQd]^K^[\dF(�[F�(R[F^]dGJS(
NMQ�[QOM](]^KK^MJ(d\](�[F�(J[\IJ<(LKE]M\KJ(JR[�M](�QMdK^~M(d�K^~^KG(^\(KRM(�[ONMK^K^[\([�(�Qd�KJ(Od]M([�(\dKEh
QdF(OdKMQ^dFJz(d\( M�R^P^K^[\([�( �Qd�KJ(�dJ([QId\^�M]<(Z[F�(IdOMJ(�MQM(RMF]( �[Q( QMNQMJM\KdK^~MJ([�(]^��MQM\K(
MKR\^�(IQ[ENJ(JKE]G^\I(dK(KRM(E\^~MQJ^KGz(gd�d�RJS(�EJJ^d\JS(c[FMJS(H�MQPd^�d\^JS(g[QMd\JS(gEQ]J<(

�RM(M~M\K( d�R^M~M]( KRM(NFd\\M]( QMJEFKz( d�K^~M(NdQK^�^NdK^[\([�( JKE]M\KJ(d\]( KMd�RMQJS( d\( M�R^P^K^[\([�(
�QMdK^~M(�[Q�J( m�Qd�KJ(Od]M([�( \dKEQdF(OdKMQ^dFJnS( ^\�QMdJ^\I( KRM( FM~MF( [�( �\[�FM]IM( dP[EK( �[F�( KQd]^K^[\J<(
�RM(QMJEFKJ(KRdK(Rd~M(PMM\(d�R^M~M](dQMS(�^QJK([�(dFFS(d\(^\�QMdJM(^\(�\[�FM]IM(d\](^\KMQMJK(^\(JEP�M�KJS(d(QMh
]E�K^[\(^\(JKQMJJ�EF(d\](\MIdK^~M(J^KEdK^[\J(d\](KRM(d�¤E^J^K^[\([�(NQd�K^�dF(�[OOE\^�dK^[\(J�^FFJ(KRdK(dQM(\M�h
MJJdQG(^\(dFF(�FdJJMJ<(

�RM(\M�K(M~M\K(^J(KRM(KRMdKMQ(�MJK^~dF(­ RdK(d(�RdQO(KRMJM(�d^QG(KdFMJ(dQMÄ®<(�RM(�MJK^~dF(d^OJ(K[(^\KQ[h
]E�M(KRMdKQ^�dF(dQK(KRQ[EIR(KRM(NQ[]E�K^[\([�(KRMdKQ^�dF(O^\^dKEQMJ(PdJM]([\(KRM(NF[KJ([�(�EJJ^d\(�[F�(KdFMJS(KRM(
]M~MF[NOM\K([�(�QMdK^~M(^\]MNM\]M\�MS(dMJKRMK^�(KdJKM(^\(KRM(KQd\J�MQ([�(^OdIMJS(KRM(]M~MF[NOM\K([�(J�^FFJ(K[(
EJM(OMd\J([�(M�NQMJJ^[\S(dJJ^JKd\�M(^\(^\�QMdJ^\I(KRM(FM~MF([�(�QMdK^~^KGS(�QMdK^~M(d�K^~^KG(d\](^\]MNM\]M\�M<(

H��[Q]^\I( K[( KRM( NQ[IQdO([�( KRM( M~M\KS( d\( ^\KMQd�K^~M( FM�KEQM( ­£QdF( �[F�(c[MK^�( �QMdK^~^KG®(�dJ( RMF]S(
�RMQM( KRM( �[FF[�^\I(�MQM(�[\J^]MQM]z( KRM(IM\QM( JGJKMO([�(�EJJ^d\( �[F�F[QMo( KRM([Q^I^\([�( �[F�F[QM(d\]( KRM(
MdQFG( JKdIMJ( [�( ^KJ( ]M~MF[NOM\Ko( Q^KEdFJ( d\]( Q^KEdF( N[MKQGo( KRM( �[QOdK^[\( [�( \dK^[\dF( KQd]^K^[\<(�RM( FM�KEQMQ(
R^IRF^IRKM]( KRM( ¤EMJK^[\( [�( R[�( �[F�F[QM( RMFNJ( K[(E\]MQJKd\]( �EFKEQM<(HK( KR^J(OMMK^\IS( KRM( [QId\^�dK^[\( [�(
KRMdKQ^�dF(NQ[]E�K^[\J(^\(KRM(�^KG¯J(J�R[[FJ( mJ�Q^NKJS(�[JKEOMJS(NQ[NJS(J�M\MQGS(MK�<n(�dJ(]^J�EJJM]<(LKE]M\KJ(
JRdQM](KRM^Q(^ONQMJJ^[\J([�(KRM(QMRMdQJdFJ(�^KR(NQ^OdQG(J�R[[F(�R^F]QM\<(�RM(^JJEMJ([�(KRM(P^QKR([�(KRMdKQ^�dF(
dQK(�MQM(�[\J^]MQM]S(KRMG(KdF�M](dP[EK(KRM(KGNMJ([�(KRMdKMQS(dP[EK(NENNMKJ(d\](d�K[QJS(dP[EK(OEJ^�(^\(KRM(KRMdh
KMQ<(�RM(\M�K(JKdIM(^J(KRM(JKdI^\I([�(�d^QG(KdFMJ<(�RMQM(�MQM(J�QMM\^\IJ(PG(JKE]M\KJ(d\](J�R[[F�R^F]QM\([�(KRMh
dKQ^�dF(NQ[]E�K^[\J([�(�[F�(KdFMJ(­�^KKM\®S(­�E\\G¯J(REK®(d\](­�[Q[��[®(^\(�^\]MQIdQKM\J<(H��[Q]^\I(K[(KRM(
QM~^M�J([�(KRM(NEPF^�z(NdQM\KJS(KMd�RMQJS(J�R[[F�R^F]QM\(²(KRM(NMQ�[QOd\�MJ(�MQM(RMF](dK(d(R^IR(d�K^\I(d\](
dQK^JK^�(FM~MFo(P[KR(KRM(JKdI^\I(d\](KRM(IdOMS(dJ(�MFF(dJ(KRM(N[JJMJJ^[\([�(d(KM�K(]^��^�EFK(M\[EIR(�[Q(KRM^Q(dIMS(
Od]M(d(REIM(^ONQMJJ^[\<(

�RMdKQ^�dF( d�K^~^KG( RMFNM]( JKE]M\KJ( K[( F^PMQdKM( KRMOJMF~MJS( �[QO( �[OOE\^�dK^~M( J�^FFJS( ^\�QMdJM( JMF�h
MJKMMOS(]M~MF[N(JNMM�RS(MO[K^[\dF(JNRMQM(d\](J^ONFG(PQ[EIRK(d(PQ^IRK(E\�[QIMKKdPFM(~dQ^MKG(K[(M~MQG]dG(F^�MS(
M\Q^�R^\I(KRM(^\\MQ(�[QF]<(

�RM\(d(¢^KMQdQG(NR[K[�Q[JJ(�dJ(RMF]S(]EQ^\I(�R^�R(�[\]^K^[\J(�MQM(�QMdKM](�[Q(KRM(�QMdK^~M(QMdF^�dK^[\(
[�(G[EKRS(KRM(]^J�F[JEQM([�(�QMdK^~^KGS([Q^I^\dF^KG<(cdQK^�^Nd\KJ([�(KRM(M~M\Kz(JKE]M\KJ([�(KRM(Zd�EFKG([�(cM]dh
I[IG(d\](cJG�R[F[IGS(Zd�EFKG([�(©EOd\^K^MJS(Zd�EFKG([�(}�[\[O^�J(d\](¢d�S(OMOPMQJ([�(KRM(LKE]M\K(HJh
JMOPFG([�(KRM(cM[NFM([�(gd�d�RJKd\<(H��[Q]^\I(K[(KRM(QEFMJ([�(KRM(�[ONMK^K^[\S(JKE]M\KJ(�R[JM(d(¤E[KM(�Q[O(d(
N[MO(PG(]Qd�^\I(F[KJ<(�QMdK^~M(�[Q�([\(NR[K[(�[ON[J^K^[\J(�[\K^\EM](�[Q(K�[(�MM�J<(

HJ(NdQK([�(KR^J(M~M\KS(JKE]M\KJ(�QMdKM](d(NR[K[(�[ON[J^K^[\(^FFEJKQdK^\I(d(¤E[KM(�Q[O(KRM(�[Q�J([�(�FdJJ^h
�dF(N[MKJz(H<L<(cEJR�^\S(Z<¡<(�GEK�RM~S(�<�<(¢MQO[\K[~S(MK�<(md]]^K^[\dFFGS(NR[K[J([\(KRMOMJ(d\](F^\MJ(�Q[O(
�d~[Q^KM(�[Q�J(�MQM(dFF[�M]n<(

�RM(M~M\K(d�R^M~M](KRM(NFd\\M](QMJEFKJz(KRMQM(�dJ(d\(d�K^~M(NdQK^�^NdK^[\([�(JKE]M\KJS(d\(M�R^P^K^[\([�(
KRM(PMJK(NMQJ[\\MF(�dJ([QId\^�M]S(KRMQM(�dJ(d\(M��Rd\IM([�(M�NMQ^M\�M(PMK�MM\(JKE]M\KJ<(

�RM(�^\dF(M~M\K([�(KRM(NQ[�M�K(^J(d(F^KMQdQG(�FdJR(O[P<(LKE]M\KJS(PM^\I(^\(]^��MQM\K(NdQKJ([�(KRM(E\^~MQJ^KG(
RdFFS(QMd]([\M([�(KRM(JMFM�KM](N[MOJ(^\(KEQ\<(�[\]^K^[\J(Rd~M(PMM\(�QMdKM](�[Q(KRM(NQd�K^�M([�(NEPF^�(JNMd�^\IS(
KRM(QMdF^�dK^[\([�(�QMdK^~M(N[KM\K^dFS(KRM(]M~MF[NOM\K([�(d(JM\JM([�(�[FFM�K^~M(QMJN[\J^P^F^KG(d\](KRM(]M~MF[Nh
OM\K([�(J�^FFJ([�(�[^\K(d�K^~^KG(d\](�[[NMQdK^[\<(

LKE]M\KJ(PMId\(K[(NdG(OE�R(O[QM(dKKM\K^[\(KRd\(PM�[QM(K[(JKE]^MJ(d\](�EFKEQdF(M~M\KJ(RMF](dK(KRM(E\^~MQh
J^KG<(cJG�R[F[I^�dF( �MdKEQMJ([�( JKE]M\K(dIM(�[\J^JK( ^\( KRM( �d�K( KRdK( KRM(]M~MF[NOM\K([�(JKE]M\KJ¯(NMQJ[\dF^KG(
Kd�MJ(NFd�M(^\(�[OOE\^�dK^[\S(�R^�R(RdJ(d(REIM(JEP�M�K^~M(J^I\^�^�d\�M(d\](�[\JKd\KFG(�[ONMKMJ(^\(]EQdK^[\(
d\](^\KM\J^KG(�^KR(KRM(M]E�dK^[\dF(d�K^~^K^MJ([�(JKE]M\KJ(d\](^\(J[OM(�dGJ(M~M\(R^\]MQJ(^K<(

Results and discussion
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Coding of interview responses at the stages of control and ascertaining experiments.

�( ¹EMJK^[\( HJ�MQKd^\^\I(M�NMQ^OM\K(
QMJN[\JM(�[]MJ((

�[\KQ[F(M�NMQ^OM\K(QMJN[\JM(�[]MJ(

T( ©[�(][(G[E(E\]MQJKd\](KRM(NRQdJM(
­�[(PM(EJM�EF®±(

h(¡(][\§K(�\[�o(
h(¡(]^]\§K(][(d\G(I[[]<(

h(K[(PM(d(KMd�RMQo(
h(FMd~M(J[OMKR^\I(EJM�EFo(
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h((
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�[Q�(G[E(][±(
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y(  RdK(][(G[E(KR^\�(dP[EK(KRM(^Oh
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h(\M�MJJdQGo(
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Conclusions

H(JNM�^dF(J^I\([�(O[]MQ\(�Rd\IMJ(^J(KRM(E\]MQJKd\]^\I([�(NQ[�MJJ^[\dF^JOS(�R^�R(^J(^\M�KQ^�dPFG(F^\�M](
�^KR( KRM([~MQdFF( R^IR( FM~MF([�(OM\KdF(]M~MF[NOM\KS(d\](\[K([\FG(�^KR(NEQMFG(NQ[�MJJ^[\dF(�\[�FM]IMS( d\](
J�^FFJ<(H\(^\]^�dK[Q([�(KRM(]M~MF[NOM\K([�(d(KMd�RMQ([�(NQMJ�R[[F(M]E�dK^[\(^J(R^J(^\KMFFM�KEdF(�EFF\MJJS(�R^�R(
Od\^�MJKJ( ^KJMF�( dJ( JKQE�KEQdF^KGS( �dKMI[Q^dF^KGS( IM\MQdF^KGS( �FM�^P^F^KGS( M��^�^M\�G([�(�\[�FM]IM(\M�MJJdQG( �[Q(
Od�^\I(M��M�K^~M(]M�^J^[\Jo(dJ(d\(^\KMFFM�KEdF(^\^K^dK^~M(^\(KRM(E\^KG([�(�[I\^K^~M(d\](O[K^~dK^[\dF(�[ON[\M\KJ(
KRdK(]MKMQO^\M(KRM(QMd]^\MJJ([�(d(JNM�^dF^JK(�[Q(^\]MNM\]M\K(^\KMFFM�KEdF(d�K^~^KGo(dJ(R^J(JMF�h[QId\^�dK^[\(d\](
JMF�hQMIEFdK^[\<(

�RM(QMJEFKJ(JR[�(KRdK(KRM(KMdO(^J(�Q^M\]FG(d\](�MFFh�[[Q]^\dKM]<(�RM(QMdJ[\(�[Q(JE�R(QMJEFKJ(�d\(PM(�[\h
J^]MQM](KRM(E\^KG([�(KMdOJS(R^IR(�[RMJ^[\<(HFJ[S(KRM(QMdJ[\(OdG(PM(d(~dQ^MKG([�(KMONMQdOM\KJ<(�RMQM(dQM(OMFh
d\�R[F^�J(d\](NRFMIOdK^�J(^\(KRM(IQ[ENS(dJ(�MFF(dJ(Jd\IE^\M(d\](�R[FMQ^�S(NMQRdNJ(KR^J(E\^KMJ(KRM(KMdOS(^\(KRM(
JM\JM(KRdK(Md�R(IQ[EN([�(d(�MQKd^\(KMONMQdOM\K(�[ONFMOM\KJ(d\[KRMQS(�Md�MQS([Q(QdKRMQ(�Md�(¤EdF^K^MJ(d\](
~^�M(~MQJd<(�R^J(dFJ[(^\]^�dKMJ(M��MJJ^~M(MO[K^[\dF^KG([�(KRM(IQ[ENS(�R^�R(�d\([�KM\(FMd](K[(O^\[Q(J�^QO^JRMJ(
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�RMJM(NQ[PFMOJ(dQM([�(^\KMQMJK(NQ^OdQ^FG(�[Q(JKE]M\KJ([�(OdJKMQ¯J(NM]dI[I^�dF(NQ[IQdOJ(d\](R^IRMQ(M]Eh
�dK^[\(Od\dIMQJ(KQd^\^\I(NQ[IQdOJ<(¡K(^J(KRMJM(JKE]M\KJS(d]EFKJ(d\](O[K^~dKM](NM[NFM(�R[(dQM(dFQMd]G(�[Q�^\I(
^\(R^IRMQ(M]E�dK^[\dF( ^\JK^KEK^[\JS(�R[(�[\J�^[EJFG(PE^F]( KRM^Q( �EQKRMQ(NM]dI[I^�dF(d\](Od\dIMQ^dF(�dQMMQJS(
JKQ^~M(K[(Id^\(\[K(�\[�FM]IM([�(KRM[QGS(PEK(QMdF(�[ONMKM\�^MJS(dQM(dPFM(K[(NQ[~^]M(KRMO(�^KR(KRM([NN[QKE\^KG(
K[(JE��MJJ�EFFG(J[F~M(�[ONFM�(F^�M(KdJ�J(d\](]MO[\JKQdKM(d(R^IR(FM~MF([�(NQ[�^�^M\�G(^\(O[]MQ\(NM]dI[I^�dF(
KM�R\[F[I^MJ<(
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Условия формирования педагогов дошкольного образования 
в высших учебных заведениях
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T! c[JKd\[~FM\^M(cQd~^KMFJK~d(�MJNEPF^�^(gd�d�RJKd\( [K( T|(OdQKd( ,:,T( I[]d(�(T9)( �£P( EK~MQ�R]M\^^(O[]MF^( Qd�~^K^^d( ][JRh
�[F\[I[(~[JN^Kd\^^d(^([PE�RM\^^d�(ª�MJ[FEK^[\([�(KRM(¬[~MQ\OM\K([�(KRM(�MNEPF^�([�(gd�d�RJKd\(]dKM](�dQ�R(T|S(,:,T(�[<(T9)(­£\(
dNNQ[~dF( [�( KRM( O[]MF( �[Q( KRM( ]M~MF[NOM\K( [�( NQMJ�R[[F( M]E�dK^[\( d\]( KQd^\^\I®«<( �MKQ^M~M]( �Q[O(
RKKNJz��d]^FMK<�d\<���QEJ�][�J�c,T:::::T9)(ª^\(�EJJ^d\«<(

,! ZM][Q[~S( H<}<S( �MKMFM~S( L<}<S( L[F[~M~S( H<H<S( »( LRF^d�[~dS( }<�<( m,:T,n<( g[ONMKM\K\[JK\G^( N[]�R[]( ~( [PQd�[~dKMF\[O(
NQ[KJMJJM(ª�[ONMKM\�MhPdJM](dNNQ[d�R(^\(KRM(M]E�dK^[\dF(NQ[�MJJ«<(£OJ�z(¡�]dKMFJK~[(£££(�£OJ�PFd\�^�]dK�(ª^\(�EJJ^d\«<(

9! �dPd\J�GS(�E<g<(m}]<n<(mTUy9n<(Pedagogika [Pedagogy]<(�[J�[�z(cQ[J~MJR�RM\^M(ª^\(�EJJ^d\«<(

*! �MQ�EQM~dS(�E<�<( m}]<n<( m,:T)n<(Pedagogicheskaia entsiklopediia:[V 4 tomakh]. Tom 3 [Pedagogical encyclopedia. In 4 

volumes. Volume 3]<(�EJ^\MJJ(»(}�[\[O^�J(ª^\(�EJJ^d\«<(

|! �MQP^KJ�dGdS(�<£<S(»(�[]QGd�[~S(�<�E<(m,:Tyn<(Uchebnyi protsess: informatsiia, analiz, upravlenie [Educational process: 

information, analysis, management]<(�[J�[�(ª^\(�EJJ^d\«<(

+! �d�RdQ[~S(�<¬<(m,:TTn<(Organizatsiia truda direktora shkoly [Organization of the work of the school principal]<(�[J�[�z(
cQ[J~MJR�RM\^M(ª^\(�EJJ^d\«<(

)! �~MQM~dS(�<�<S(»(L^][Q�^\dS(L<¢<( m,:T:n<(Z[QO^Q[~d\^M(E(E�R^KMF^d( \dE�R\[h[P[J\[~d\\[I[(N[]�R[]d(�(NM]dI[I^�RMJ�[^(
]M^dKMF\[JK^( ªZ[QOdK^[\([�(d( J�^M\K^�^�dFFG( QMdJ[\M](dNNQ[d�R( K[(NM]dI[I^�dF(d�K^~^KG(PG(d( KMd�RMQ«<(Nauka i shkola — Science and 

School, 2S(,,/,|(ª^\(�EJJ^d\«<(

y! £�[\S(�<(m,:Tyn<(Osnovy problemnogo obucheniia [Fundamentals of problem-based learning«<(�[J�[�z(cQ[J~MJR�RM\^M(ª^\(
�EJJ^d\«<(

U! c[KdJR\^�S(�<�<(m}]<n<(m,:T,n<(Upravlenie sovremennoi shkoloi [Management of a modern school].(�[J�[�z(Hcc(�J¡¬c(ª^\(
�EJJ^d\«<(

T:! LRdO[~dS( �<¡<( m,:T:n<(Aktivizatsiia ucheniia shkolnikov [Activating the teaching of schoolchildren]<(�[J�[�z( �\d\^M( ª^\(
�EJJ^d\«<(

TT! gFGE�R\^�[~S( ¬<H<( m}]<n<( m,:T*n<( Uchiteliu o sovremennom uchebnom protsesse: Metodicheskie rekomendatsii [To the 

teacher about the modern educational process: Guidelines].(�[~I[Q[]z(�[~I[Q[]J�[M([PFdJK\[M([K]MFM\^M(NM]dI[I^�RMJ�[I[([Ph
JR�RMJK~d(ª^\(�EJJ^d\«<(

T,! �GI[KJ�GS(¢<L<(m,::|n<(Psikhologiia razvitiia cheloveka [Psychology of human development].(�[J�[�(ª^\(�EJJ^d\«<(
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T9! sd~G][~S(�<�<(m,::+n<(�M[Q^^d(Qd�~^~d^EJR�RMI[([PE�RM\^^d(ª�RM[QG([�(]M~MF[NOM\KdF(FMdQ\^\I«<(�[J�[�z(¡��£�(ª^\(�EJh
J^d\«<(

T*! }F�[\^\S(s<�<(m,:T:n<(Vozrastnye i individualnye osobennosti mladshikh podrostkov [Age and individual characteristics of 

younger adolescents]<(�[J�[�(ª^\(�EJJ^d\«<(

T|! �^FGE\dJS(�<g<( m,:T:n<(Psikhologicheskie mekhanizmy motivatsii cheloveka [Psychological mechanisms of human motiva-

tion]<(�[J�[�z(�[J�[~J�^^(I[JE]dQJK~M\\G^(E\^~MQJ^KMK(ª^\(�EJJ^d\«<(

T+! �MPGF^KJG\S(�<s<(m,:T:n<(Temperament / Problemy psikhologii individualnosti [Temperament. Problems of personality psy-

chology]<(H<�<(�QEI^F^J�^^S(�<�<(�JRd�[~d(m}]J<n<(�[J�[�z(�cL¡(ª^\(�EJJ^d\«<(

T)! �M^IdQ\^�S(�<�<( m,:TTn<( �dN[O^\d\^M( �d�[\�RM\\G�R( ^( \M�d�[\�RM\\G�R(]M^JK~^^( ª�MO[Q^�^\I([�( �^\^JRM]( d\](E\�^\^JRM](
d�K^[\J«<( Dinamicheskaia psikhologiia: Izbrannye trudy — Dynamic Psychology: Selected works<( s<H<(¢M[\KM~S( }<�E<( cdK^dMh
~d(m}]J<no(�[J�[�z(LOGJF(ª^\(�EJJ^d\«<(

Ty! �dQ�[~dS(H<g<(m,:T9n<(Psikhologiia truda uchitelia: Kniga dlia uchitelia [Psychology of a teacher's work: Teacher's book]<(
�[J�[�z(cQ[J~MJR�RM\^M(ª^\(�EJJ^d\«<((

TU! ©M��RdEJM\(D<S(©M��RdEJM\(©<(m}]J<n(m,:Tyn<(Motivation and action<(�R^Q](M]^K^[\<(LNQ^\IMQ<(

,:! �[QIE\S(�<Z<(m,:T,n<(�[K^~dKJ^^d(F^�R\[JK^(~(E�RMP\[^(]M^dKMF\[JK^(ªcMQJ[\dF(O[K^~dK^[\(^\(M]E�dK^[\dF(d�K^~^K^MJ«< Motivatsi-

ia lichnosti: fenomenologiia, zakonomernosti i mekhanizmy formirovaniia — Personality motivation: phenomenology, patterns and 

mechanisms of formation.(H<H<(�[]dFM~(m}]<n<(�[J�[�z(¡�]dKMFJK~[(Hc�(LLL�(ª^\(�EJJ^d\«<(

,T! s�M��(�<L<(m,:::n<( LMF�KRM[Q^MJz( �RM^Q( Q[FM( ^\(O[K^~dK^[\S( NMQJ[\dF^KGS( d\]( ]M~MF[NOM\K<( cR^Fd]MFNR^dz( cJG�R[F[IG( cQMJJS(
�dGF[Q(»(ZQd\�^J(¬Q[ENS(Th*(N<(

,,! ¡~d\\^�[~S(�<H<(mTUy+n<(cQ[^�~[F\GM(NQ[KJMJJG(^(NQ[PFMOd(~[F^(ªHQP^KQdQG(NQ[�MJJMJ(d\](KRM(NQ[PFMO([�(�^FF«<(Vestnik Mos-

kovskogo gosudarstvennogo universiteta. Seria 14. Psikhologiia — Bulletin of Moscow State University. Series 14. Psychology ª^\(
�EJJ^d\«<(

,9! g~dFMS(L<(mTUU+n<(¡\KMQ�^M�Jz(H\(^\KQ[]E�K^[\(K[(¤EdF^KdK^~M(^\KMQ~^M�^\I<(LH¬}(cEPF^�dK^[\J<(

,*! �[I[~S(}<¡<(mTUUUn<(�dJK[F\d^d(�\^Id(NQd�K^�RMJ�[I[(NJ^�R[F[Id(ªH(NQd�K^�dF(NJG�R[F[I^JK¯J(Rd\]P[[�«<(�dP[Kd(NJ^�R[F[Id(J[(
~�Q[JFGO^(ª�RM(�[Q�([�(d(NJG�R[F[I^JK(�^KR(d]EFKJ«< Korrektsionnye priemy i uprazhnenia — Corrective techniques and exercises<(
�[J�[�z(�¢Hs£L(ª^\(�EJJ^d\«<(
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