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R, (e)=ey.2<i=n—-1
Rel{x) = "€y~ En
R (e)=¢e,
R(e)=(i—1)e, 2<i<n
Tasdiq 4 ga kora Der(R;) =a;R, +pB;R, ya'ni R, algebraning barcha differensiallashlari
ichki ekanligi kelib chigdi.
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Ksarepnnon coHaapHMHT XaKMKHIl TACBMPAaPH IPYIIIIACH
V = R* saemenraapn TYPT ¥A40BAM YCTVH BeKTOpAapAaH MOOpaT Xakukini sextop ¢aso sa
DAEMEeHTAapu
a, by a, b
b, a, —b, a, )
—a; b, a, —b
b, -a, b, a,
KVPHHMIINILIATH MaTpuIladapaaH moopat Oyaran H® tymaam OGepuaran Ovacim, Ov epaa
aj + a3 +bi + b3 = 1. H* Tymaam maTpuiasapun Kymaimupmin amaanra Hicoaran GL(4,R)
rpyrmara Kucm rpyrmann mpoaaasaiiam, [1]. Hlymmraex, Vh € H* matpimia yuyn Kyimiaarn
mapraap ypuHau Oyaaam
h*th = hh' = E,h'Ih = hIh* = I,h*Jh = hjh* = J,h'Kh = hKh' = K,deth = 1 (2)
Oy epaa, h€H®, h' sca h marpumaHMHr TpancnoHupaanrany, E-Typrisrm Tapruban
E'Mpmﬂc marpmg, I, J, K marpuiaaap sca MOC X043 K.}rfumani

“10 0 0 1 0 00 0 -1
110 oo|, lo oo =1, _loo =10
=100 0 -1/7=]=1 0 o0 of/® =0 1 0 o

0 1 0 01 00 100 0

KypuHMIIAapra sra Gyamd, yaap yayH
IJ=K=—JI, JK=1=-KJ, KI=]=—-KI, P=]*=K*=—-E (3)

mapraap Dakapiiaan

Oaataa, Dynaait rpymma 4-mapmubau HOpMaranzan XAKUKUL KeamepHuon Mampuuaiap
zpynnacu EKM KEAMEPHIOH COHAGPHINZ XAKUKUI MACGUPAGpU ZPYNnacy Aeimiiali

Masaymky, hth = hh* = E, h'lh= hlh* =1 mapraapun xaHoaTaaHTHpyEu Oapua
h € GL(4,R) marpumasap TVmaaMM opmozoHAA-CUMPAEKNUK TPYIMAHM XOCHA KHAaAM Ba
0(4,R) nSp(4,R) xypmrmmmaa Oearmaanaaw, [2]. Ymby rtaspudra amasor tapsaa H'
TPYIIaHK KyiMaanma Tabpudpaaivis:

H*=0(4R)nSp(4,R)NG, NG,,
Oy epaa
Gy ={g: €GL(4R): gJ9:" = 9:'J9: =J}; G; = {g: € GL(4.R): g.Kg," = g."K g, = K}

KVPHHMIINIAATH  TyIAamaap  Ovaud, xap Oupn aaoxmaa GL(4,R) rpymmaHMHT KHCM
rpyrmacian npogasaipn Hlyiimraex, G; sa G, rpyrmaasap moc xoaaa, @(g,) = 2,g,42, sa
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f(g,) = 2,g,0, akcaanTmpuuiiapra HucbaraH Sp(4,R) rpymmara msomopd rpyrmasapum

H‘i'mzlﬂﬁ.ﬂ.l'l- ﬁ}’ EPAE 9'1 = Gl: gZ € GZ:";G(HIJ € Sp{4i R]r f(gz} ESP(‘;,R), ﬂliﬂl =I.r ﬂi = 'E.-
2,12, =K, 023 =E,

00 0 1 0010
|01 0 0 _|0 1 00
HI_D 0 -1 0 ﬂz_l 0 0 0
10 00 000 -1

Uyasapumunr H® rpynna Tabcupura HucbaTaH 9KBMBAAEHTANIT
V=R*— R wmaitaon ycTuaa aHnkaanrad 4 yauosan woukan daszo ovacum. Vo dasomnmr
- 4
9AEMEHTAAPHHK X = {x;-}_

, KVpuHMIIAary, 4-VAMOBAM  VCTVH-BEKTOpAAp  KyPHHMINILAA
[ )

oaamms, Oy epaa x,ERj=T14. V ¢azonmmr Dapua TeCKapMAAHYBUM  HI3MKAM
aamamrrupymaapy rpymmacu GL(4,R) wwmr Vo(pasora tascupu cndpatiaa g marpuuaHn X
VCTVH BEKTOPra 4arjad Tadinni KyIRaiTMacHHi Kapaimis, seHu (g, X ) — gi
Kyimaa | opkaamn R maiaonmmmr (a,b) mmrepsaaimm Geanmaims,(Ov xoaaa, a = —o0 éxkn
b = +o0 Gyammm MymKImH).
V dasosa anmukaanran | —iya aed wmywaain x:1 -V, X(t) ={xj(t}}:'1, BEKTOP (PYHKIIMATA
afTILaANEmN, VHIHT Dapua x:l =R KOOpAMHATAAAPH UEKCH3 mapra
Anppepennmassanysun gpynxipasapumn ndosasaian.
x(t) = {xj{t)}:_l I —ityann  r-mapmubau xocuracu Aed,
0@ = ")

| jmi
mapmubau xocuracu,j =14, r =1,2,3, ... . Manaymkm, (1) BeKTOp-pyHKIpA Xam Dapua 1
aap yuyn | —ityann moaaaaian .
Arap mxruépmii t €1 yava ¥V () = x'(t) # 0 wapr ypunan Oyaca, X(t) I—itya pezyasp
Aeimaaan, [3).

BeKTOp (PpYHKIDMra airuaaam, Oy epaa x}r}(t}— xj[t} PpvHKIDEHI T-

4

Xap xanaait X(t) = {x j(t}}:_i I —itya yava M(X)(t) opkaan 4 x 4Tapruban (xI.U _1}(!:)] Ljm1
MATPHIAHK Oearmaaivmms, Oy epaa j— VCIVH x}‘f-n(t] KVPHHHMIIAQIM KOOpAMHATaAapra
ara, Oy x0A yayH x:m (t) = x;(t),i,j = 1,4. M'(¥)(t) opkaan (x:ﬂ (t])fj_i MATPHIAHN 0JaMIL.
Arap Gapuat € yayn detM(X)(t) AerepmimaHT HOaJaH ¢apkamn Gyaca, mMoc xoada X(t)
I —itya kyuau peyasp aeimaaan, [3].

G rpyrma GL(4,R) rpyrmammur xucmrpyrmack Ovacmm. Arap myHaait g € G 9aemenr
Mamkya Oyvand, Dapua t € [ yayn y(t) = g¥(t) Tenramk ypuman oyaca, mxn ¥(t) sa y(t) I —
iyasap G —akeusarenm Aeimaaan. Pasmanku  ([3].1.68), Oy xoaaa ¥W(t) = g (1),
j=12,.., sa M(y)(t) =gM(Z)(t) renramkaap xam ypuman Oyaazm Jemak oxupri
TEHIANKAAPHN YpuHan Oyammaan X(t) sa y(t) [ — ifjasapamsr G —9KBMBAAEHTAMIM KeAnD
unkaamn. [4].

G = H® oyacm. Kyimaa %(t) sa y(t) [ — iiyasapHuHr G —9KBHMBAAEHT OVAMIIMHM 3apypuil
Ba €TapAl MIAPTAAPMHN MaTPMI@ABMI (PYHKIAAP €pAaMMAd KeATHPHD VTaMim.
1-reopema. X(t) ea y(t) | — ayrap G —3axsusarenm OyAMWU YuyH KYuudazu wapmAapHuHz
faAapuUANLILL 3apYpP 6a emapan:

L (M@O) ' M@E = (MG)E©O) M GE)0;

2 (M@O)M@EE = ME)D) ME)O®);
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M@ ®) IME©® = (MG)O) IMG)©);

(M@ (®) TME) () = (MGND) TMG)(@);

(ME@®) KME)(@®) = (MG)(D) KMG)(®);

detM(x)(t) = detM (¥)(t);

Oy epaa {M‘ (x) (t])r Ba {M‘ (%) (t})t marpimuasap M(X)(t) sarpmasHmmr moc xoaaa
TPaHCHIOHMPAAHTAHHN Ba T — aMaJHM TaBCHP KMATAH X0AMHH mhoiasanaiL

AR O

Mcoom. @apas kmaamms, X(t) sa ¥(t) | —itvasap G —9KBHBaAeHT OVACHH.
¥V xoaaa, wkopmaarn ¢ukpaapra acocan M(y)(t) = gM(Z)(t) Tenramk ypmumam GVaaam
Yoy Ttenramk épaammaa 1.-6.reHramkaapun YpuHAN OVAMINMHM TeKIIMPUIN KWIMH 9Mac.
Macaaan, 1-TeHrAMKHI TeKIIMparLiNK,
MGH®O) M GO = (gMED ©) " (gMD®) =
=(M@() g g(ME®) = ME () M'@)(©)
Koaran Tenramkaapamn xam VpHHAM GVAMIIMHN OKOPHAATH KaOM KVPCATHII MYMKHH.
Ouam Teckapu Tapadpaan papa3s KuAamu3, TeHM 1.-6. TeHTaMKaap ypuHan oyacua. ¥
X043, MAaTPHIABHMIT aMallapiaH Ba MXTHEPHI xocMac A MaTpHI@| VIyH
(A7Y) = —A7TA'A™! renramam Tyrpuanmaan poitaasanud

) (MEOMH)™) =0

2) (M(ﬁ)(s){mmmj‘l)‘ (MG BOMED®) ™) = E;
3) (M(ﬁ)(c}{mtﬂm)*)‘ 1(MGOMEH©®) ) =1
5 (MGHOMDO)T) 1(MGOM@HO)™) =;
5 (MGHOM@®)™) K(MGOM@®)™) =K
6) det(M@OME®) )1

TeHrAMKAapra sra Oyaamim. 1) tenramkaan M (j}}{t}{M (E](t})-l = g € GL(4,R) ©yammum
Keand unkadm ¥ xoaada, 2)-6) mapraapaas
g'g=E, g'lg=1,  g'Jg=], g'Kg=K,  detg=1
myHoca0aTaap keanmD umkaam by Temramkaap aca, daxar sa dakar g€G =H'
Oyaramaarmna  Gaxapuaaan.  Jemak, M (j'f](t)(M{f] [t])_i =g €G. bynaan, M(y)(t)=
gM(%)(t), g€ G tenramkxka ora Dyaamms. By temramkaan, X(t) sa y(t) I — syasapummr
G —oxeuBasenT OVamm keand wmkaan. Teopema mcboraanan.
H' rpynna tabcupura ancaTan nasapuant andpdepenimaa pamnonaa GpyHKIMaap
MainA0HK
Maraymkn, X(t) Ba y(t) [— iyasapumur G —skemsadent Oyammm yuye 1-Teopemasa
KeATHPHMATaH 3apypiil Ba €TapaM MIapTAapM MOC X0aAa xl-{t],x!.m (t),i,j = 1,4 ysrapysaan
pammioHaa  yHKIDEAAP VIVH MabAYM TeHraukaapuu mdosaaaiian.  Tawtidikn, Oveaai
OOFAQHMIIIHY VPraHMIla CaHOKAM COHAArm
2,0, e 2, (0, 20 (@), e, 2V (0,0, 27 (0, - x 7 (), .-
ysrapysaman  Gapua  pammoHaa  QyHKIppaapHuar  R(¥) maiionn d (xi{r}(t}) = xf"ﬂ (t)
Anppeperimassam amaan OmaaH Kapaaadm Y xoaaa, R(X) maitgon 3aemeHTAapn
d —payuonar dynxuyus, R(X) maitaonnmsr y3u aca d —maidon aeimaaay, (k.ur [3],1).
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Arap ¢ € R(X) Ba Gapua g € G yuyn @(gx) = ¢(X) Tenrauk ypunan oyaca,¢ — d —pammonaa
dpyukm (g, X) — g¥ amaara Hucbatan G —uHeapuanm Aeimaaan, oy epaa G € GL(4,R).
l-TeopeMada keaTupmarad 1)-6) TEHTAMKAaPHM Man KMCMIHE MOC X044a

(0,0), ()’ (00) _(1,0)_ (e, )’

ij=1 ij=1 Lj=1 =1 ij=1
marpm@aap sa f(t) ¢yekimm opkaanm OearmainaB. Y xpaaa, xap OMp MaTpPHUAHMHT
DAEMEHTAapPH  Ba f(t) Jynxpomn  yan  Kyimaam  kypmmnogarn H* —umsapuanr,
d —parmonaa dyvakinmaapan ndrosasaiiai

5t =0 020

a; ; () = FroF® ]
=1y e i=1) _(j=1 i=1) _(j=1 i=1) _(j=1 i=1) _(j=1
bilj(t}=(x{‘ D U 1}')=I{1'l ]xf' }+x£' }x;; ]+x;l ]xgj }+xf }xf ).
— [z(i=1) z(j=-1)] — (=1} (=1} (f=1) (j=1) (i=1) _ (j=1) (i=1) _{j=1)
-::I-J-(t)—[x[‘ ), x4 }']r—xl Xz —X; X, +x3 x;  —x, X3
3 (im1) 2(j= i=1) _(j=1 i=1) _(j=1 i=1) _(j=1 i=1) _(j=1
di.}'(t) =[x'[‘ ”,x“ 1}]I=xil ] g; }_xgx }xi; ]+x4{: }lxzu }_x;: }IP }’
— [z(i-1) (-1 _., =1 _0=1) (i=1) (=1} (i=1) _(j=1) (i=1) _(j=1)
e () = [0V, xU }']K—xi x, O —x, xy 41X, xg —x3 X,
1 2 3
x 2D 1@ 5O
(1) (2] (3)
X, x x x
D =[xz @ ;@)= *2 2 2 |
f( ) [ ] (1) (2) (3)
X3 X3 X5 Xg
1 2 3
X, L0 @ 6

oy  epaa, (-1 M, () —M(Z)(t) sarpmammr  ¥,,(t) 9semenTmmnmr  aarebpamk
ij,d,l{p},mmlmn mthqa_aaﬁa,r,{.
1-ms3ox. HOxopuda weaxmupurzan  d —payuonar gynxyusrapuu  H* —unsapuanm  Oyauwunu

Kypcamum xuiun amac. Macaan,
¢ (ht) =[R2V, p2U=V] = (h;tz—u)“"f(ﬁn-n) _

= {i—‘{i-i}}rh'rfh(i{i-l}l] = f{f-i}j[}-i}]l = Ci.j(t)'

Oy epaa heH".

Kyimaarm aemmaga 0xopuaa Kypcatuaras (,],[,],,[,]I,[ Jk Popmasap opacmaarn
MyHOcaDaTAap KypcaTHATaH.
Aemma. Xap xandaii %,¥,Z,W € R* eexmoprap yuyn xyiiudazu mynocabamaap xap doum
punAu oyaadu:
R;: 0)(3.5) = (1.3 +[%¥]] + [£7]] + [£.9]%
Ry: [ Y] [Z W], + [£Y]k[ZW], = [X, D (3.W) — (£ W) (5,2)] -
—[x.2],[y.w], — [£w],[y.2],];
Ry: [%5],[Z W]k — [X.7]k[Z2W], = [(X, D[y.W], + (,W)[X, 2],] -
—[(f.m[f': E]J + (j}r f}[i, lIIT“;]I]u;
Ry %3, 2,W] = £([Z ], [ZW], + %, W];[5.2]; — [, 2], 5. W] ).
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HMcbom. Aemmasa xypcatmaran myHocadaTAapHM TVFPMAMIMHM KVpCaTin ydvH Xap Owmp
popmamimr Kypiimniaan gofigasannd, Gab3n xucobAanapHn CaXapHMIINMM3 eTapaln
Ry: (x9*+ [}:i']l? + [}:f’]; + [i-i’]zx = (0, + x5y, +x3y; + IJ4)2 +

F(x, ¥, — 2,0 + X3V, — 2, ¥ )2+ (205 — 23y, 2,05 — x5 +
+(xyYs — X4y + X3y — x33)? = (f + 2 +y3) + (3 + x5 +yi) +
+ 2+ 2D+ yD + 3+ xDGE+yD =i + ¥y +xi +xf +xD) +
+i + ¥+ + a3+ x) = (i + 2+ xi+ 207 +yf +yi+yi) =

= (%,2)(3,7);
R,: [(z,2)(7.w) — (X,W)(7,2)] - [[%.2],[y.W], — [X,w],[5.2],] =
[(x,2; + 2525 + 232, + 2,2, )y, Wy + VoW, + Vowy + Y, w,) —
—(x Wy + 2wy + 3wy Fx,w,) (012 VaZy tYaZz + ¥eZ) ]
_[(xlzz —XaZy tX3E, — x423}{}'1w2 — YWy + Yawy — }F4W3] -
XyWy — XoWy + XaW, — X, W3 ) (0,2, — ¥,2) + Y22, — V42Z3)] =
= (¥ — 30 ) (Zwy — zow, + 2w, — 2w, ) + (0, y, — 2,y ) X
X (zywy, —z,wy + 2wy — zow,) + (0,0 — x30) (2w, —zw, + 2wy —zow,) +
—(x,yy — 2,0, )(2,w3 — 23wy + 2wy —2,w,) = (1Y — Xay; + X, — X,¥,) X
X (zyw3 — zawy + z,wy — 2w, ) + (X ¥, — X,y + X503 — X3¥,) X
X (z,wy — z,wy + 2,3 — 23w,) = [X, V], [Z W], + [2, 7] [2,W] g
R: [z D[y.w], + G.wWIx z],] - [E W)y, 2], + (7. 2) [z, w],] =
= [(x121 + XaZy +1323 +x4z4}(]"'lw2 — YW + YWy — }'4-“’3) +
+(yiwy + oWy + Yaws + VW) (X325 — X225 + X324 — X423)] —
_[(xlwi + XaWy + XaWq + x4.w4](y122 — Y22y + Yaiy— }FJi-zS] +
+(¥12y + Va2 + Ya2za + Y42, ) (X, Wy — XoWy + XaW — X,W5)] =
= (zywy — 2w, ) (X, Y3 =Y X3 + Yo Xy = VyXp) + (2,W5 — 23wy) X
X (x,yy — XYy + X3¥, — X3¥3) + (2,w3 — 23w,) (o2, — Xy, + Y3y — X3y,) +
+(zgw, —z,w,) () — ¥ — X,y +3u%,) = (X, V3= 01 X5 + Y,x, — Y,u2,) X
X (zywy —2z,Wy +2,W5 —Z3Wy) + (Xy¥; — X,V + X3, — X,¥3) (2, W3 — 23w, +
tz,w, —Z,w,) = [}rj'}]_f[fiw kt U‘.’ri]x[f-ﬁ]; =
= [X, Y], [Z.W] g — [X, V]g[Z2. W] 5

U [i.j}]; [i:nz]_f [iil"_"‘;]l
B —[%.7], 0 [y.2]; [¥.w];
R,: [%,y.ZwW]? = . Y v | =
* _[x-E]: _[)":z]r 0 [Z-W]J

_[i-mj _G:ﬁ]J _[E'ﬁ;]l 0
}"]I.[Z, Wiy + [X, W],[].;",E]I - [I, E]l[yrw]f)z =
1 = +([% 7], [ZW], + [£.W], [, 2], — [Z.2],[3.W]))

=
= [%,¥.Z,
Aevmva mucDoTAaHAIL
FOkopimaa Oepmaran aemma Ba Tabpudaapaan  Qoigasammd  R(Z)Y d —maiaossmmr
TAIlIKMA YETYBUIAAPH CHCTEMAacH KVpCaTaMins:
2-reopema. Kyuudazu H* —unsapuanm d —unsapuanm payuoMar @YHKIUSAAP cucmeMacu
R(ZV d —mandommunz mauicus Fsmyequrapu cucmemacuny ugodaraidu:
(%,%), [i',im]r, [:E,Em]j, E,im]x (4)

Hcdom. Manaymsn, (¥9,%9) pa [fm.f{“n]’ d —KyIIXadaap CHCTEMACH MOC X044a,
R(Z)P8) ga R(x)*P*R) d —parmonaa Pynxipmaap maipommnmr d —pammonaa GasmcyHu
udoaasainan, oy epaa 0<i<3 ( x-wr [3], [4]). Ulymmraex, Sp(4,R)=G, sa Sp(4,R)=G,

MyHoca0aTAapHI KyMHAaH [im,i““]]j Ba [im,i““}']x (0=i<3) d —ximxaaaap cucremacu

x,
w
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moc xoaga R(X)% sa R(X)% d —maiponsaprmmr d —paimonaa Sasmucaapisn mdosasaiam.

Aemak, xap KaHAail f<5c'>E R(f)a d —pammoHaa yHKInE

(20,20), [i(r}_}[rﬂ}]f [}{IJ_J'E{IH}]}! [i{'l',i{""”]x, (0<i<3) ()
CHCTEMa  3JAeMeHT.1apura R{x)® d —maitaon orepalpAAapPHHM  YeKAH  MapTa  KyaJain
épaamMmaa xocma KmamHaan byHaaH keand umMKaAukm, R{Z)® d —Malfa0HHMHT TAIIKHA
ITYBUMAAPH cHCTeMac (5) cHCTeMa 3AeMeHTAapPHMHMHT aarefpauk OoFlaHMaraHAapuAaH
ubopat ©Ovaaan  YaapEu aHMKAaml  VIVH @ KYIDAarM  XHcoOAanLlapHM | Gakapamimn.
Xucoduamaap  INUaMpoK  KVPHMHMIIAAZ - OVAMIIM  VIVH  Kyiogaarn  OearmaanilapAaH
drofiaasanamis:
(70.29) = b, [70.2049], =, [F0.29] =, [0,V = e, 0
Oxopmaarn  Gearmaamaapra  andupepenimassam  amaamHn Ba  1-4-xoccasapum  TaTOMK
KIAMIIT OPKaAM Kyiaars TeHrAMKAapra sra Oyaamims:
1) bjj=1by,;+ bfj+1’ cij = '5':'+1;' + Cij+lf dij =diyyj +dijey €[ = €pqj + €ijui
2) byj=bycp=—cpdy=—dy e = e =dy=e;=0;
3) b--b-- = bz + cf; + df + ef;;
4)  dydy, + E.'”emm (b,m in = BinBim) = (CimCjn — CinCjm )
5 dijmm — Dn€ij = (BimCin + BinCim) — (BinCim + BjmCin)-
6) de —d e = (bhcﬁ +bj,f’,-,,)— b, +b,c, )

Aacraab, 1)-3) Tenrankaapaas ¢D€maAaHuﬁ Kyililariaapra 3ra ovaami:

2 2,3
b _bul""-'ul"'dul"'em b b ﬁlz"'"-’?z"'du"'“-'lz .Ei _ Ly,
11 = 01 ﬂﬂ-" 22 = = 11#
Byg 1‘-"11 2
b Y 1
b rat oy tidyy +8, b = .
33 Baz 22

Vmdy Tenrankaapaax {bm, c..d.

i+l ? ii+l?

ei__.ﬂ} CHCTeMara ora E')jr.»mmﬂ, Ov epaa 0<i<3.
Suau sca 1), 2), 5) renrankaapaan ¢oitgasanamins:

— oy By =gy By =By Ty #B0y Cyn

€12 = 3 s €02 = €gy, by = ;b;l:} —byy, €2 = €y
L2z = faatia Tl Eli:::ucuwucnr €13 = €1y b3 = 1 11— bap, €13 = €3y;
C34 = e Bz;;:ucnwncnr €34 = €33, byy = bé'?_ — b3, €34 = Co3.
by Tewramkaapaan (5) cucremann {bm, s dos ..+|} CHCTeMarada MHHMMAaAAalITHpHIITa

spmmamits. Kyimaa 4) sa  5) Temramxkaapun cuctema cudarmaa  eumd, Kyinaarm
TEHTAMKAAPHN OAaMITs:

dm{b b.—b b cmr:u}—erm (b c,+b.c I'J”cm)_

d. = o2~ Pt 3 T E S g )
: dy, + €,
d = d, {bubu —byby, — f-'uzczx}_ it (blzfﬂ. +b,c,, —bycys ] .
B dy +e, ’
d = d, (bzsbh =byb, — ey, :' €y (bﬂcu +byey, —byey, :' .
: L ’
— a1 [bmbuz - bﬂzbll —Culyy ] + lﬁ“-m {bﬂlcli + b, _bucoz) .
: d;, + ¢ ’



Hanw TV wimui axoopomuovacu - Hayunsiii eecmuux Hanl'Y 2021 i 9-con

_ €1 {buzbzs -b sbzz - L'EC‘B) +d,, (blicﬂ + buftz - bizcu) .

” d;, +e, ’
_ &y (bubh - bzablx - le.cn] + dﬂ (bzsc.u + bhcu - h.u‘:'u }
o d:lz_a + ezzs .
Yoy TeHrANKAapAaH (5) CHCTEMaHI {bm, Cyps Ay em} CHCTeMarada

MMHMMAAJAIITHPMINTA  Spmmamis.  Jemak, ixruépmit [ (i")E R(f )G d — pammonaa

—

JyurIDE {bm, Cors oy em} CHCTEMa  DAEMEHT.apHra R{I}G d — maraon
OnepalpEAapHMHI  UeKAM Mapra  Kyadamr  épaamija  xocma  KmamHaan,  Teopema
ncboTaanAM.

2-msox. R, mynocabaman a,, {I) G —uneapuanm  d — payuonar gynxyus b~ G—

unsapuarnm d —xynxadap opxau udodaranumiu keaub vukadu, Oy epda i = 1,_41 mmnez,.
Xyaoca ypumaa, 1-, 2- Teopemasap Ba WKOPHAa KeATHMPMATAH M30XAaH KeAMD SHKYBIM
R}?]‘-E{AEIH{ HATICEAHN KEATL{puﬁ jh'aum:
Harnxa. f{f) & j'*(t) [ -uyrnap G —axeusarenm GyAuwn yuyH Kyiudazu wapmaaphu
DaxcapuAuuiu sapyp 6a emapau:
(0, 2(1) = G0, ¥(0), [x(0.x' (O], = F(©).¥ ®],
[x(8). ' (D], = (0.7 (D], [2(0).X' )]k = (D), ¥ ()]«
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MYHAAPMIKA
DOHUINKA-MATEMATHUKA ©AHAAPH
01.00.00 DU3MKO-MATEMATUYECKHUE HAVKH

PHYSICAL AND MATHEMATICAL SCIENCES
leabaep dasocnaa apasam Kacp Taptudan gudppepennmnaa oneparopaap
B T <IN
Yechiluvchan leybnits algebrasining toligligi haqgida
Mamadaliev O°.X, Qurbonov AX, Satiboldiev LR ...,
KpaTepnnon coHAapHMHT XaKMKHII TaCBMpAapH IPyINacH TahCHpHra Hucbatan
NV AlapHMHT 9KBHBAAeHTAMK Macaaacu
Minomos K. K, EFpaboes €. € s s sssnsas
Kacp raprundan imsnkan oaani Onp xuncan dOvamaran andupepennmnaa
TeHr1aMa V4VH KOIIM THITMAATH Macaaa
Tammanpsaes HO.Y, XacanoB IILM .. ssssans

KUME ®AHAAPH
02.00.00 XMMMYECKHWE HAYKH
CHEMICAL SCIENCES

Tapxndmnaa ocdop, asor sBa MmeTasa cakaosun A-60 Mapkaay 0ANroOMe PHIHT
(pHINK-KMMEBHI XOCCaAapHHM VPraHim

Hatmer A A, Typaes XX, AKaAMI0B A T s
Yraepoaan TVaaupyBuMIapHN NOANITHASHHHHT 9AeKTPOQM3INK, MEXaHHUK Ba
Pe0AOrHK XOCcalapMra TabCUpH

Huésxyaos LI Kapimos MY, Axaamaos AT e
Bunnaanernaien HIMITHPOKMAA BMHNIA 3pHpaap OANII

Axmeaos B, Oamvos B, FaypoBa T ..
fAnrn rypaarn rmdpna KOMIIOSHTAAPHUHT OAMHAIIN

Octoros @, [, AxMeaoB BuH oottt e s ssiss e s s ss s s s sm s aas s sisan st sas s sbasnaes
Docdat mMKMHEANCH - POCPOPHUT KYKVHAAPHHN HUTPAT KMCAOTAAM KaiTa
MIILAAIN

Abayaasaxanos O.A, Cyaronos b.3, Hoanpos AA, Xoamaros A.C Tyxtaxoaxaesa H.A
M306vTia kayayri acocnja OAMHIAH 0120re11a PHMHT TEPMMK TaXAMAN

Xycanosa M.@, IlIupyunos [laskat A, Knémos ILH, bexnaszapos X.C, Axaamaos AT
In vitro Taxpudasapja raMOUpPPHU3NH KMCAOTACH, MEHTO. Ba Yaap acocnja
oanHraH reuM (2:1), kv (4:1) Ba rkem (9:1) cynmpamoaekyasp GMpHKMalapHH
KaJaMyIl MUTOXOHAPHA (PYHKIIMOHAA (PA0AINTUIA TABCHPH

Errutaesa /LA, Abavpaxmanosa Y.K, Maruanos A/, Aasanasaposa /M.,
AATIMDOEE L A o ettt ettt et e ehteeemt e te et s et s aanneeerae e eranans
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