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The results of our previous studies indicate that the prognosis of the oscillating motion, as a change of 
coordinates, without taking into account the physical causes of their behavior through simulation gives only 

a general qualitative picture of this process. We need to know exactly what steps should be done to ensure 
that our proposed method allowed us to make qualitative predictions for the coordinates of GPS-stations. 

^KLJNEKHFN deKfghij. PQ ^ZdQ^UTeZ \_QbS ]Tf[X_aZ ^Z^bSVW^_[Q S^UZg hQiQ_T b]Qa_XdUXc
fQjQd – ka RX[SVWUXc, _Qa S [SY^WaT[Xc, lT bT_]\hZm_W [X^TaT_TdUTiT [XfUQd\UUk eS^R\bTVTn\UUk
(bTfXRSTUZ[QUUk) ]ZcTeXc Th'ga_S[ fQ ^XiUQVQeX iVThQVWUXc UQ[SiQRSYUXc ^ZbZ_UXaT[Xc ^X^_\e – 
_QaXc, ka GPS (opq), r`sPqoo (tT^Sk), Galileo (uo), COMPASS/Beidou (OX_QY) [1-3]. 
tTf[’kfQUUk RXc fQjQd bT_]\hZg jT^kiU\UUk ^Zhj\RXe\_]T[Tv S ^QU_Xe\_]T[Tv _TdUT^_S [XfUQd\UUk
aTT]jXUQ_ Th'ga_S[. NT^kiU\UUk _QaTiT ]S[Uk _TdUT^_S aTT]jXUQ_UXc [XfUQd\UW g jT[TVS ^aVQjUTm
fQjQd\m, Q S^UZmdS bSjcTjX jT vv ]Tf[’kfQUUk U\ eQm_W gjXUTiT jT^aTUQVTiT eQ_\eQ_XdUTiT QbQ]Q_Z,
kaXY hX jQ[ feTiZ TjUTfUQdUT iQ]QU_Z[Q_X T_]XeQUUk UQYa]QlTiT ]Tf[’kfaZ. NT^VSjn\UUk
jXUQeSaX feSU aTT]jXUQ_ b\]eQU\U_UXc ^ZbZ_UXaT[Xc ^_QURSY eQg T^ThVX[\ fUQd\UUk U\ _SVWaX f
bTiVkjZ [jT^aTUQV\UUk ]\QVSfQRSv f\eUTv ^X^_\eX aTT]jXUQ_, Q Y Z f[’kfaZ f U\ThcSjUS^_m [X[d\UUk
wSfXdUXc k[Xl, kaS fZeT[Vmm_W RS feSUX[4].

WENgGk KLJNEEGl mKLgGmnhEM G dofgGFNpGq. x Ma]QvUS, UQ nQVW, fQ T^_QUUS j\^k_XVS__k U\
b]XjSVkg_W^k UQV\nUQ Z[QiQ ]Tf[X_aZ [S_dXfUkUXc _\cUTVTiSY [X^TaT_TdUTiT bTfXRSm[QUUk, lT
b]Xf[\VT jT _TiT, lT Z UQ^ bTaX lT U\ S^UZg b]Ti]QeUTiT fQh\fb\d\UUk, ka\ fjQ_U\ aTUaZ]Z[Q_X Sf
fQ]ZhSnUXeX ]Tf]ThaQeX. y]T_\ Ta]\eS ]ThT_X Sf ^_[T]\UUk eQ_\eQ_XdUTiT S b]Ti]QeUTiT
fQh\fb\d\UUk Tb]QRm[QUUk ^ZbZ_UXaT[Xc ^bT^_\]\n\UW jVk [X^TaT_TdUTiT bTfXRSm[QUUk [\jZ_W^k
[ rTVT[USY Q^_]TUTeSdUSY Th^\][Q_T]Sv PqPM, Q _QaTn UQ aQw\j]S stz {Q]aS[^WaTiT PMt|[7].  

sa]\eS fQjQdS Sf ^_[T]\UUk eQ_\eQ_XdUXc e\_TjS[ jVk b]TiUTfZ[QUUk _TdUT^_S aTT]jXUQ_
GPS-^_QURSY [XaTUZm_W^k S [ }U^_X_Z_S i\Tj\fSv PQRSTUQVWUTiT ZUS[\]^X_\_Z “`W[S[^WaQ bTVS_\c-
USaQ” [4–6]. s_n\, eTnUQ f]ThX_X [X^UT[Ta, lT jVk Ma]QvUX jT[TVS Qa_ZQVWUXeX g bX_QUUk
^_[T]\UUk [S_dXfUkUXc _\cUTVTiSY Tb]QRm[QUUk rPoo-^bT^_\]\n\UW, kaS ^b]keT[QUS UQ ]Tf[X_Ta
eQ_\eQ_XdUTiT S b]Ti]QeUTiT fQh\fb\d\UUk jT^VSjn\UW GPS-^bT^_\]\n\UW f e\_Tm ]Tf['kfQUUk
fQjQd [X^TaT_TdUTiT bTfXRSm[QUUk.

^KLJNEKHFN kNHmNEEr. ~X ^_Q[XeT ^ThS fQ[jQUUk b]TQUQVSfZ[Q_X UQ�S ]\fZVW_Q_X
jT^VSjn\UUk jXUQeSaX feSU aTT]jXUQ_ GPS-^_QURSY jVk _TiT, lThX [XaT]X^_Q_X vc jVk b]Qa_XdUXc
fQjQd, kaS [XeQiQm_W [X^TaT_TdUTiT [XfUQd\UUk eS^R\fUQcTjn\UUk ]ZcTeXc Th’ga_S[. t\fZVW_Q_X
UQ�Xc bTb\]\jUSc jT^VSjn\UW [4] [aQfZm_W UQ _\, lT b]TiUTf _QaTiT aTVX[UTiT ]ZcZ, ka feSUQ
aTT]jXUQ_, h\f Z]QcZ[QUUk wSfXdUXc b]XdXU vc bT[\jSUaX �VkcTe eTj\Vm[QUUk jQg VX�\ fQiQVWUZ
kaS^UZ aQ]_XUZ RWTiT b]TR\^Z. zTeZ eX bT[XUUS [aQfQ_X UQ UQ^_ZbUS a]TaX, kaS bT_]ShUT f]ThX_X,
lThX UQ� e\_Tj jQ[ UQe eTnVX[S^_W ]ThX_X kaS^US b]TiUTfX aTT]jXUQ_UXc [XfUQd\UW.
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IjFgNm KLEKHEKsK iNJheGNgo. x UQ�Xc bTb\]\jUSc jT^VSjn\UUkc fQ feSUQeX dQ^T[Xc ]kjS[
aTT]jXUQ_ b\]eQU\U_UTv ^_QURSv SULP hZVT jT^VSjn\UT jXUQeSaZ k[XlQ feSUX aTT]jXUQ_ _Q
[XfUQd\UT ]\QVWUZ Y b]TiUTfUZ �[XjaT^_S RXc feSU. NVk [X]S�\UUk RWTiT fQ[jQUUk hZVT [fk_T
lT_XnU\[S \a^b\]Xe\U_QVWUS fUQd\UUk aTT]jXUQ_ ^_QURSv SULP fQ 286 GPS _XnUS[ ([Sj aSURk
2001 ].), kaS b]\j^_Q[V\US Z [XiVkjS

x(tk), y(tk), z(tk), k=1,…,m, j\ j\ m – aSVWaS^_W jX^a]\_UXc [XeS]m[QUW  (1) 
fQjQUS [ b]keTaZ_USY N\aQ]_T[S ^X^_\eS aTT]jXUQ_, b]X[’kfQUSY jT R\U_]Z eQ^ �\eVS, ]TfaVQj\UT UQ
bT^_SYUZ ^aVQjT[Z rmin = (xmin, ymin, zmin), kaQ [SjTh]QnQg [SjjQV\US^_W i\Tj\fXdUTiT bZUa_Z [Sj R\U_]Z
eQ^X �\eVS, bT[SVWUTfeSUUZ ^aVQjT[Z ( ) ( ( ), ( ), ( ))r t x t y t z t= , aT_]Q, Qb]ST]UT b]XbZ^aQg_W^k, bT[’kfQUQ f
]ZcTe _\a_TUSdUXc bVX_, ^\]\jUWTfeSUUZ ^aVQjT[Z, ( ) ( ( ), ( ), ( ))r t x t y t z t=� � � � b]X]TjQ kaTv T^_Q_TdUT U\
f’k^T[QUQ, S «fQVX�aT[Z ^aVQjT[Z» ( ) ( ( ), ( ), ( ))r t x t y t z t=� � � �� � � � , kaZ UQjQVS U\ []QcT[Z[Q_Xe\eT:

min( ) ( ) ( ) ( )k k k kr t r r t r t r t= + + + �� � ; 1,k m= �
,    (2) 

Z wT]eS (2) fQ^_T^T[QUT e\_TjX Z^\]\jU\UUk fQ jTbTeTiTm UQhT]Z aT[fUXc bTVSUTeS[ _Q
fiVQjnZmdTv ^bVQYU-Qb]Ta^XeQRSv.

yQ]Qe\_]X RWTiT fiVQjn\UUk [Xh]QUT \ebS]XdUT. NVk eTj\Vm[QUUk [fk_T bT[SVWUT-feSUUZ
^aVQjT[Z ( )r t . PQeX T_]XeQUT \a^b\]Xe\U_QVWUT [XeS]kUS �[XjaT^_S b\]\eSl\UUk i\Tj\fXdUTiT
bZUa_Z _Q YTiT b]X^aT]\UUk. r]QwSaX Ta]\eXc ^aVQjT[Xc aTT]jXUQ_ i\Tj\fXdUTiT bZUa_Z, _Th_T
jTjQUaX (2), bTaQfQUT UQ ]X^. 1. 

NVk eTj\Vm[QUUk [\VXdXUX ( ); 1,kr t k m= � fQ^_T^T[QUT _]X Ta]\eS Q[_TUTeUS eQa]TeTj\VS,
fQjQUS U\fQV\nUXeX ]S[UkUUkeX
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j\ ( ) ( ) ( ); ;i i i
i i ix x y y z z≡ ≡ ≡ , i=0,1,2; P(…) – hQiQ_T[XeS]US ^_\b\U\[S bTVSUTeX f aT\wSRSgU_QeX

Qb]Ta^XeQRSv. y]TiUTfUS ]Tf[’kfaX, lT fQjQm_W TdSaZ[QUZ aTT]jXUQ_Z i\Tj\fXdUTiT bZUa_Z, YTiT
�[XjaT^_S _Q b]X^aT]\UUk, b]TSVm^_]T[QUT UQ ]X^. 2. 

�QZ[QnXeT, lT ]X^. 1 SVm^_]Zg, ka b]T_kiTe b\]�Xc 6 _XnUS[ ^bT^_\]\n\UUk (1136–1142 
_XnUS GPS ^bT^_\]\n\UW) UQ ^_QURSv SULP, _Q b]T_kiTe UQ^_ZbUXc 148 _XnUS[ (1143–1399) 
[SjhZVQ^k S^_T_UQ feSUQ ]Tf[’kfZmdXc QViT]X_eS[, lT b\]\_[T]mm_W ]\fZVW_Q_X [XeS]m[QUW UQ
aTT]jXUQ_X bZUa_Z. �QfUQdXeT, lT Rk feSUQ ThdX^V\UW U\ [bVXUZVQ UQ eTj\Vm[QUUk bT[SVWUT
feSUUTiT ( )r t b\]\eSl\UUk i\Tj\fXdUTiT bZUa_Z.

s^aSVWaX kaS^UXY QUQVSf ]ZcZ i\Tj\fXdUTiT bZUa_Z [fjT[n «_QUi\URSQVWUXc» aTT]jXUQ_ x, W
b]XhVXfUT Sj\U_XdUXY _Q TjUQaT[T [Sj]SfUkg_W^k [Sj ]ZcZ [fjT[n «]QjSQVWUTv» aTT]jXUQ_X z, _T [UQ^VSjTa
jT^VSjn\UUk [fQgeTfQV\nUT^_S ]SfUXc ^aVQjT[Xc ]ZcZ (1) hZVT bThZjT[QUT j[S U\Q[_TUTeUS eTj\VS.
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j\ ( ) ( ) ( ); ;i i i
i i ix x y y z z≡ ≡ ≡� � � � � � , i=0,1,2. 
tTf[’kfaX ]S[UkUW (3), (4) V\iaT T_]XeQUT f jTbTeTiTm ]Tf]ThV\UTiT UQeX b]Ti]QeUTiT

fQh\fb\d\UUk. s_n\, b]XbZ^aQmdX, lT eQa]TeTj\VS fS ^_]Za_Z]Tm (4) jQm_W _TdUS�\ UQhVXn\UUk
jVk ^Z__g[T fQV\nUXc [\VXdXU, S iS]�\ UQhVXn\UUk – jVk [\VXdXUX, kaS U\ eQm_W ^Z__g[Tv
fQV\nUT^_S, bVQUZ[QVT^k, bT]S[UmmdX j[Q ]Tf[’kfaX (4), ]Tfa]X_X, kaQ f ^aVQjT[Xc ]ZcZ – 
iT]XfTU_QVWUQ bTb\]\dUQ dX [\]_XaQVWUQ ^XVWUS�\ jSg UQ iT]XfTU_QVWU\ b\]\eSl\UUk. PQ nQVW,
bTcXhaX Qb]Ta^XeQRSv (jX[ ]X^. 2) U\ jQVX feTiX T_]XeQ_X TjUTfUQdUTiT [X^UT[aZ. x_Se, R\ U\
[XaVmdQg _QaTiT fQ^_T^Z[QUUk eQa]TeTj\VS [ ]QfS bTa]Ql\UUk vv _TdUT^_S. zTeZ eX [X]S�XVX
bT[_T]X_X R\Y \a^b\]Xe\U_, QV\ jVk j\aSVWaTc i\Tj\fXdUXc bZUa_S[ (_QhV. 1). 
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T X N

Y Z [

\]R. 1. ^_T`ML] aTb[cKQRPM NMZ dTRW LQQ_Z]KTP Y[QZ[a]dKQYQ eWKLPW x(t), y(t), z(t) X[a RPTbQf RLbTZQNQf (T), 
Y_T`ML] fg aYbTZc[K]g aKTd[KS (X), R]bSKQ aYbTZc[K]g aKTd[KS (N), PT Y_T`ML] (Y, Z, [) aTb[cKQRP[h

NMZ dTRW [LRe[_]i[KPTbSKQ N]iM_jK]g LQQ_Z]KTP Y[QZ[a]dKQYQ eWKLPW (x(t), y(t), z(t)),  
fg aYbTZc[K]g aKTd[KS h LQb]NK]g RLbTZQN]g (x k(t), y k(t), zk(t)) 

T           X

N              Y

\]R. 2. ^_T`ML] aTb[cKQRP[h NMZ dTRW (T, X) eQNMbSKQ-aiMKKQf RLbTZQNQf Y[QZ[a]dKQf LQQ_Z]KTP] ( )x t
PT ZNT ff e_QYKQa] (KT 748 M 367 P]cKMN). ^_T`ML] (N) aTb[cKQRPM NMZ dTRW eQNMbSKQ-aiMKKQf RLbTZQNQf

Y[QZ[a]dKQf LQQ_Z]KTP] ( )y t PT ff e_QYKQa (KT 196 P]cKMN). ^_T`ML aTb[cKQRPM NMZ dTRW (Y)
eQNMbSKQ-aiMKKQf RLbTZQNQf Y[QZ[a]dKQf LQQ_Z]KTP] ( )z t PT ff e_QYKQa (KT 493 P]cKM).  

(lLRe[_]i[KPTbSKM ZTKM aT 286 P]cKMN)
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PQ T^UT[S jQUXc [XeS]m[QUUk aTT]jXUQ_ j\aSVWaTc b\]eQU\U_UXc GPS-^_QURSY hZVT [XfUQd\UT
fQaTUTeS]UT^_S vc e\cQUSdUTiT b\]\eSl\UUk. NVk bSj_[\]jn\UUk _Q b\]\[S]aX RXc fQaTUTeS]UT^_\Y
fQb]TbTUT[QUT S [XaTUQUT ThdX^Vm[QVWUXY \a^b\]Xe\U_, fQ^UT[QUXY UQ e\_TjS eQa]TeTj\Vm[QUUk [6]. 
�a eX fiQjZ[QVX ]QUS�\, Tb]QRm[QUUk \a^b\]Xe\U_QVWUXc i\Tj\fXdUXc [XeS]m[QUW fQ jTbTeTiTm
RWTiT e\_TjZ jQg feTiZ bTk^UX_X b]X]TjZ jT^VSjnZ[QUXc k[Xl, lT [bVX[Qm_W UQ _TdUS^_W [XfUQd\UUk
aTT]jXUQ_ GPS-^_QURSY. PQeX hZVT T_]XeQUT _QaS b]TiUTfUS ]\fZVW_Q_X.

mTXb]nj 1 
UNkHj mNEjl FKLiGtEKsK HjiGeuHNEEr shKmhkjtEjl FKKemjENJ

�
f/b

PQf[Q GPS-
^_QURSv

yTdQ_aT[XY eTe\U_ dQ^Z [XeS]m[QUW
(GPS-_Xnj\UW)

OSUR\[XY eTe\U_ dQ^Z [XeS]m[QUW
(GPS-_Xnj\UW)

1 CHIV 1399 1495 
2 EVPA 1349 1495 
3 GLSV 1137 1495 
4 KHAR 1315 1483 
5 MIKL 1192 1495 
6 POLV 1137 1495 
7 SULP 1137 1495 
8 UZHL 1137 1495 

�a [XjUT f i]QwSaS[ UQ ]X^. 4, UQ�Q eTj\VW [jQVT [SjTh]QnQg jXUQeSdUXY f['kfTa eSn
[\VXdXUQeX ( ), ( ), ( )i i ix t y t z t� � � , [fk_XeX UQ b]XaVQjS i-v ^_QURSv (i = 3). �\ ^VZiZg dQ^_aT[Xe U\b]keXe
bSj_[\]jn\UUke, lT ^aVQjT[S ( ), ( ), ( )i i ix t y t z t� � � , [XjSV\US fiVQjn\UUke f \a^b\]Xe\U_QVWUT
[XfUQd\UXc aTT]jXUQ_ i\Tj\fXdUTiT bZUa_Z, [SjTh]QnQm_W T^ThVX[XY [Xj aTVX[UTiT ]ZcZ Ta]\eXc
_TdTa UQ bT[\]cUS �\eVS. �\Y ]Zc bTgjUZg j]\YwT[XY f^Z[ _Q h\f^X^_\eUS aTVX[QUUk, ^\]\j kaXc
SUTjS Z_[T]mm_W^k hSnZdS c[XVS, lT [XjUT UQ ]X^. 3. NVk \a^b\]Xe\U_QVWUTiT bSj_[\]jn\UUk RWTiT
[X^UT[aZ bT_]ShUS [XeS]m[QUUk, [XaTUQUS fQ jTbTeTiTm QVW_\]UQ_X[UXc fQ^ThS[.

\]R. 3. ^_T`ML] (2)
7 ( )�x t  (a), (2)

8 ( )�y t  (b), (6)
6 ( )�z t  (c), KT jL]g N]ZKQ jN]o[, RgQc[

ZQ “e_QgQZc[KKj XMcWdQf gN]bM”

\]R.4 . ^_T`ML] aYbTZc[K]g N[b]d]K ( )�ix t  (a), ( )�iy t  (b), ( )�iz t  (c) aiMKKQf RLbTZQNQf LQQ_Z]KTP i = 3  
Zbj RPTKnMf glsv – L_TeLTi], PT Y_T`ML] fgKMg NMZeQNMZK]g iQZ[bSK]g KTXb]c[KS,

QP_]iTK]g a iTL_Q-iQZ[bSKQYQ _QaN’jaLW
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NVk b]Qa_XdUTiT [b]T[Qjn\UUk fQb]TbTUT[QUTiT UQeX eQa]TeTj\VWUTiT e\_TjZ eX
fQ^_T^Z[QVX YTiT jVk b]TiUTfUTiT eTj\Vm[QUUk aTVX[UTv ^aVQjT[Tv aTT]jXUQ_ i\Tj\fXdUXc ^_QURSY
UA-EUPOS (ZAKPOS), T^aSVWaX R\Y bSjcSj b]XjQ_UXY jVk fQ^_T^Z[QUUk [ ^X^_\eQc ]\QVWUTiT dQ^Z.
oWTiTjUS e\]\nQ ]\w\]\URUXc ^_QURSY ZAKPOS ^aVQjQg_W^k f 19 GNSS ^_QURSY; UQeX [fk_T VX�\
jQUS f _QaXc ^_QURSY, ka: tQcS[ (RAKH), ~SniS]’k (MIZG), ~ZaQd\[T (MUKA), {Z^_ (KHST), 
x\VXaXY �\]\fUXY (VBER). t\iZVk]US GNSS ^bT^_\]\n\UUk UQ ]\w\]\URUXc ^_QURSkc e\]\nS
ZAKPOS ]TfbTdQVX^k 04 Vm_TiT 2009 ]. (35 GPS j\UW, 1517 GPS-_Xnj\UW) [7]. �alT Z UQ�Xc
jT^VSjn\UUkc jXUQeSaX feSU aTT]jXUQ_ ^_QURSv SULP[4] eX h]QVX \a^b\]Xe\U_QVWUS jQUS aTT]jXUQ_
^_QURSv, Z^\]\jU\US fQ _Xnj\UW, _T jVk jT^VSjn\UUk feSUX aTT]jXUQ_ ^_QURSY UA-EUPOS eX [n\
eQVX eTnVX[S^_W b]QRm[Q_X fS lTj\UUXeX fUQd\UUkeX i\Tj\fXdUXc aTT]jXUQ_. �\ jZn\ [QnVX[T,
hT _\b\], QUQVSfZmdX jQUS, T_]XeQUS bS^Vk fQ^_T^Z[QUUk eQa]TeTj\VWUTiT bSjcTjZ, eX feTn\eT
TRSUX_X [bVX[ Q_eT^w\]X (STUT^w\]X) UQ _TdUS^_W [XfUQd\UUk aTT]jXUQ_ GPS-^_QURSY.

�Q jQUXeX (1) [SjUT[V\UT ^X^_\eZ f[XdQYUXc jXw\]\URSQVWUXc ]S[UkUW, kaQ UQhVXn\UT
[Sj_[T]mg jXUQeSdUZ feSUZ RXc jQUXc. �Ta]\eQ jVk eTj\Vm[QUUk feSUX aTT]jXUQ_ f dQ^Te [fk_T
vcUS lTj\UUS fUQd\UUk fQ 26 _XnUS[. PQ ]X^. 4, 5 b]TSVm^_]T[QUT [XaTUQUS UQeX ThdX^V\UUk.

\]R. 5. ^_T`ML LQb]NKQf RLbTZQNQf LQQ_Z]KTP] 1( )x t  (L_TeLTi], RPTKnMj KHST) PT ff KTXb]c[KKj 11( )x t ,
QP_]iTKQYQ a _QaN’jaLW _MNKjKS (2). ^_T`ML LQb]NKQf RLbTZQNQf LQQ_Z]KTP] 1( )x t  (L_TeLTi], RPTKnMj KHST) 
PT ff e_QYKQaW 11( )x t , QP_]iTKQYQ NKTRbMZQL _QaN’jaTKKj _MNKjKS (2). ^_T`ML LQb]NKQf RLbTZQNQf LQQ_Z]KTP]

2 ( )x t  (L_TeLTi], RPTKnMj RAKH) PT ff e_QYKQaW 11( )x t , QP_]iTKQYQ NKTRbMZQL _QaN’jaTKKj _MNKjKS (2) 

IjLEKHFj. �a [XjUT f i]QwSaS[ UQ ]X^. 4, bThZjT[QUQ UQeX Z [6] eTj\VW [jQVT [SjTh]QnQg
jXUQeSdUXY f['kfTa eSn [\VXdXUQeX ( ), ( ), ( )i i ix t y t z t� � � , [fk_XeX UQ b]XaVQjS i-v ^_QURSv (i = 3). �
RWTiT [XbVX[Qg [X^UT[Ta, lT ^QeS [\VXdXUX ( ), ( ), ( )i i ix t y t z t� � � g ]\QVSfQRSgm ^bSVWUTiT wSfXdUTiT
b]TR\^Z. �\ ^VZiZg dQ^_aT[Xe U\b]keXe bSj_[\]jn\UUke, lT ^aVQjT[S ( ), ( ), ( )i i ix t y t z t� � � , [XjSV\US
fiVQjn\UUke f \a^b\]Xe\U_QVWUT [XfUQd\UXc aTT]jXUQ_ (1) i\Tj\fXdUTiT bZUa_Z, [SjTh]QnQm_W
T^ThVX[XY [Xj aTVX[UTiT ]ZcZ Ta]\eXc _TdTa UQ bT[\]cUS �\eVS. �\Y ]Zc bTgjUZg j]\YwT[XY f^Z[
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_Q h\f^X^_\eUS aTVX[QUUk. �[Xl\ ^bSfU\UTiT b]TcTjn\UUk eQa^XeZeZ �[XjaT^_\Y [6]b]X[TjX_W jT
_QaXc b]XbZl\UW lTjT b]XdXUX [XUXaU\UUk aTVX[UTv ^X^_\eQ_XdUTv bTcXhaX aT^eSdUTiT
[XeS]m[QUUk i\Tj\fXdUXc aTT]jXUQ_. �m bTcXhaZ [XaVXaQm_W: _\a_TUSdUS e\cQUSdUS c[XVS UQ
bT[\]cUS �\eVS, STUSfQRSYUS fhZ]\UUk Q_eT^w\]X, i]Q[S_QRSYUXY [bVX[ bTfQf\eUXc _SV UQ ^ZbZ_UXaX,
aT_]S fjSY^Umm_W [XeS]m[QUUk, bTeXVaX QViT]X_eS[ Th]ThaX jQUXc ]QjSTVTaQRSYUXc [XeS]m[QUW.

PXfWaS b]TiUTfUS kaT^_S bThZjT[QUTv UQeX eTj\VS bTaQfZm_W, lT [ ThdX^Vm[QVWUTeZ
\a^b\]Xe\U_S U\ [jQVT^k f[\^_X bTcXhaZ [XeS]m[QUUk aTT]jXUQ_X jT ]S[UkUW ]ZcZ e\cQUSdUTiT _SVQ
[5]. �\ jQg bSj^_Q[X b]XbZ^_X_X, lT ^X^_\eQ_XdUQ bTcXhaQ [XeS]m[QUUk i\Tj\fXdUXc aTT]jXUQ_
S^_T_UT fQV\nX_W [Sj Z^\]\jU\UUk fQ_]XeaX ]QjSTc[XVS [ STUT^w\]S. y]T_\ R\ U\b]T^_Q fQjQdQ, jVk vv
]Tf[’kfQUUk bT_]ShUQ aT�_T[UQ QbQ]Q_Z]Q. y]T_\ eX f]ThXVX j\kaS ^b]ThX jT^VSjn\UUk [bVX[Z
STUT^w\]X fQ jTbTeTiTm fQb]TbTUT[QUTiT UQeX eQa]TeTj\VWUTiT e\_TjZ, [jT^aTUQVX[�X YTiT. }
_TeZ []QcZ[QUUk [bVX[Z STUT^w\]X UQ feSUX aTT]jXUQ_ GPS-^_QURSY hZj\ UQ^_ZbXe a]TaTe Z
UQ�TeZ jT^VSjn\UUS. y]Q[XVWU\ []QcZ[QUUk [bVX[Z STUT^w\]X jQ^_W feTiZ ]ThX_X U\ VX�\
aT]T_aT_]X[QVS, QV\ S jT[iT_]X[QVS b]TiUTfX jVk [X^TaT_TdUTiT [XfUQd\UUk eS^R\bTVTn\UUk
]ZcTeXc Th'ga_S[ fQ ^XiUQVQeX iVThQVWUXc UQ[SiQRSYUXc ^ZbZ_UXaT[Xc ^X^_\e.
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