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Pabouass nporpamma
OCHOBHOI'0 0011er0 00pa30BaHusA
1o ajaredpe ais 8-9 kiaccoB (yriry0J1eHHbIA YPOBEHb).

IHosicHuTeIBLHAS 3aIUCKA
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HI<HIL +Ha/+*+$<XI5+" (h<$(2<$(72<#<02<0 . +29 (W!/0SO00H!

HJIaHI/IpyCMLIe pe3yJbTaTbl 0CBOCHUA yqeﬁnoro npeamera.
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JJIeMEHTBI TEOPHH MHOKECTB H MaTeMaTH4YeCKoii JJoruku!
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&" (5+ U< I5X&(/$+$0+! - #"#9<+" 02<0 . +29() (125 (W2<5HI*$(L+2<5#1!
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B noeceonesnoit scusnu u npu uzyueHuu opy2ux npeomemos:
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B noeceonesnoii ycusnu u npu uzyuenuu Opysux npeomemos:

2(2<#5/%<1NON " +\A< N4 " #55+ 0K S+ " #5+$2<5#(110 2 11202<+* X 11& " 0! " +\+$00!-#, #.!, "4)0:!
4 _+38X:1&"+, *+<(5f!

EX&(/$U<I! (1+$94! & #5, (&(, (30%! " +-4/ 1<#<(5K &(/4 .#+*X:1 &0 "+\+$00! "#-/0.$X:!
4" #55+SOWKI$+ " #5+$2<5!0!0:1202<+*1& " 0! " +\+$00!-#,#.!, "4)0:14 . +35X:1&"+, *+<(5f!!
2(2<#5/%< 110! " +\A< 14" #5$+S0%! 01 $+ " #5+$2<5#121&# " #*+<"#*01&" 0! " +\+300!-#,#.!, "4)0:!
4 _+38X:1&"+, *+<(5fl!

2(2<H5/%< 11 4" #5$+$0H! S+ #5+$2<5(10/010:1202<+* 4! (&02X54] JO+! " +#/1$47] 1 20<4#107]!
0/0!&"09/#,34 ] -#,# . 410$<+" & " +<0 " (BH<N&(/4 . +SEX+! " +-4/ I << XH!!

DOyHkuu!

25(3(,$( (&+ 0" (5H<I! &(SUOU*0'l -#5020*(2<I! [4$910(SH/1$#h  -#5020%(2<IK!
#5020 #941 01 $+-#50207 911 &+ " +*+$SSX+! [4$910%! 2& (2(3X!-#, #$0%! [4$9100K1#")4*+$<!10!
~$#.+$0+! [4$91000 (3/#2<1! (&"+,+/+$0% O *$(L+2<5(! -$#.+$0% [4$9100K $4/0!

)"#[09! ! [4$9100(! 5+<00#/ 1Sk )("0-($<#/1SH#IK! $#/ ($S#h! #20*&<(<XF! )"#[09!
#5020 (2<0KI$+1%5/% ] I+W2%! [4$910+Wk!

2<* (O<1!1)"#[090!! [A$ILOW'!! /OS+WS(WK!1 95#, "#<0. S(WKI! , " (3 (7! /0S+WS (WH! 2<+&+$S(W!
&7 01" #-$X :1-$t . +$0%: 1& (H-#<+/H2<+&AFOK! y = |

028(/1-(5H#<I! &™+(3#-(S#$0%! ) "#[09#! [4$9100! #="(1)! , /%! &(2<" (+30%! ) "#[09(5!
[4$910W! y = af "kox + bl + cf!

#$#/0-0" (5#<1125(W2<5#! [4$910W10!50, 1) "# [ 09#15!-#5020* (2<0! (<!&#"#*+<" (5fl!

&(2/+, (BH<+/1S2<IN | *(S(<($$( | 5(-"#2<#] Ith! | RASXSH] ItaV! &(2/+, (SH<+/1$ (<IN
&"+,+/1 &(2/+, (5H<+/1$(2<0K! #*O[*+<0. +29#%! &" () "+220%k! )+(*+<" 0. +29#%! &" ()" +220%!
“#"#0<+ 02<0 . +29 (+125 (W2<5 (1" O [*+<0 .. +29 (WIR)+(*+<" 0. +29 (W& " () " +2200f!

028 (/1-(5H<1! *+<(, | *#<+*#<0_+29(W! 0$,49100! , /% 5X5(,# [("*4/K , (9t-#<+/12<54]
"#5+$2<510!$+ " #5+$2<5K! " +\+$0%!-# , # . IS#! , +/0* (2<Ifl!

022/+, (5#<11&(2/+, (5#<+/ 1S (2<OK!1-#, #SSX+ " +94" "+$<$ (fI!

"P\A<NI9(*30$0" (SHESX+-#, # . OIS O [*+<0. +294] 101)+(*+<"0.+294] 1&" () " +22004!!

B noeceonesnoii ycusnu u npu uzyuenuu Opysux npeomemos:

9($2<40" (5#<1! 0! 022/+, (5#<1! [4$9100K 2((<5+<2<54] J0+! "+#/1$X*! &" (1+22#*! 0!
UE/+$0%H O$<+"&"+<0" (5H< 1! & (/4 +$X+ " +-4/ 1<#<X! 51 2((<5+<2<500! 2(! 2&+10[09(W!
022/+, 4+ () (1&" (1+22410/01%5/+$0%f!!

028.(/1-(5#<11) "#[090!1-#50207 (2<+W! , /%41022/+ , (S#$0%! " +#/1$X 2 1&" (1+22(5!01%5/+$OWf!
9($2<" 40" (5#<1101022/+, (5#<1! [4$9100!&" 01 "+\+$00!-#,#.!, "4)0: 14 _+3$X 18"+, *+< (5!
0$<+"&"+<0" (58< 1! &(/4.+$$X+! "+-4/1<#<X! 51 2((<5+<2<500! 2(! 28+10[09(W! 4.+3$()(!
&+, *+<Hll

CraTucTika U TeOpHsi BeposATHOCTeI!

25(3(, $(1(&+" 0" (GH<NI&(SUOU*0"12<(/3 . #<XH019" 4) (5X+!, OK) "#** XK1 <#3/01X! , #$$X :K!
2%+, S+l #TO[*4<0.+20(H! *+, 08B $HOI(/IN++ O SHO*+SI\++! -$#_+$0%! 5X3("90K!
"4 I5X3( " 90N, 02&+* 20W012<HS , #* <S(+1(<9/ ($+$0HI2/4 HNSHHIO-*+$ . 05 (2<I f!
5X30"#<1! | $HOS(/++ ! 4, (3EXWI 1 28 (2(3! 1 &" +, 2<H5/+$0%! | OS [ (**#1OO0K! #, +O5H<SXW! ++!
25 (W2<5H#*101 1+/%*1#$#/0-#!

5X.02/%<1!.02/ (5X+1:#"#9<+" 02<090!5X3( " 90f!!

25(3(, (1N (&+" 0" (SH<INNE(SU<OU*0 111 [HO<(* 0471111 . 02/ #18+"+2<H$ (50K 2( . +<H$O%!



O!"#-*+J+$0%KI< " +4) (/ 1509!B#294/%f!

o 2508 (&0 (5#<I! &(BU<0%* 0! 2/4 HWEXW! (&X<K! 274 . #WSXW! 5X3("K! 028X <#$0+!
af+*+$<H# S (+! 2/4 HWS(+! 2(3X<0+! RO2: (,WKI 9/#220.+29(+! (&"+,+/+$0+! 5+° (%h<H(2<0!
2/4 #WS() (12(3X<0%K! (&+"#100!$#,12/4 HWSX*012(3X<0%*OK! (2$(5$X+ 9(*30P#< (" $X+!
[(F*4/X1l

o 25080 (&0 (5H<I! &(BU<0%* 0! 2/4 HWEXW! (&X<K! 274 . H#WEXW! 5X3 ("K' 02&X<#$0+!
af+*+$<H# S (+! 2/4 HWS(+! 2(3X<0+! RO2: (,WK! 9/#220.+29(+! (&"+,+/+$0+! | 5+* (%<$(2<0!!
2/4 NSO ! 2(3X<0%K! ! (&+T#100! ! B#,! | 2/4 #NEX* 0! 2(3X<O%*OK  (2$(5$X+!
9(*30$H<("SXH [ (" *4/ X!

o -BHI&T0*+"XI12/4 #WSX:15+/0. 0$(10!5X . 02/%<110:12<#<02<0 . +290+! : #" #9<+" 02<090f!!

o 02&(/1-(BH<I[("*4/X19(*30$#<("090!&" 0! " +\+$00!19(*30%#< (" $X: -#, # .l

o "EN\IKII-#,#.01$#5X. 02/+$0+!5+" (%<$(2<0!5!< (*1.02/+12!102& (/1 - (B#SO+* [ (" *4/H!!

B noeceonesnoi ycuznu u npu uzyueHuu Opyzux npeomemos:

o &"+,2<H5/U<NOS[("* 410! (1 " H/1$X 2 1&" (1+224:101%5/+30%:- 1 28 (2 (3 (*K!#, +O5#<EX* ! ++]
25(W2<5#*1011+/01022/+, (54$0%f!

o #$#/0-0" (54<1! 0! 2"#5$05#< 1! 2<#<02<0.+290+! :#"#9<+"02<090! 5X3 (" (NH! &(/4.+$$X:! 5!
&" (1+22+! " +\+$0%! & " 09/# , S(W! -#,# . OKI0-4 . +$0%! " +#/ 13 () (1%5/+B0%K! " +\+$0%! -# ,#.0!0-!
, " 4)0:14 +38X:1& "+, *F+< (5!

o  (L+$05#<1!5+" (W< (2<1! " +#/ 13X 2 12(3X<OW!01%5/+S$OW!I5! " #-/0 . $X - 120<4#1.0%-H!

[
TekcToBble 3a1a4u!

o  HNNE&" (2<XKH 012/ (LEX+H -#,#. Ok #l <HOL +1-# , #. 0! &(BX\+$S(W!<" 4, $(2<0!0!5X, +/%<I!
0: 1% #<+*#<0.+294] ' (23 (541!

o "H2&(-BHSH<II"#-$X+150, X!0I<0&X!-# , # . f!!

o 02&(/1-(5#<I! "#-$X+! 9"#<90+! -#&020! 9#9! *(,+/0! <+92<(5! 2/(L$X:! -#,#.1 O! -#,#.!
E(OXN\+BS(W2/ (L$(2<0! , /% &(2<™ (+$0%! &(029(5(W!I 22 +* X1 0! " +N\+$0%! -#, # K1 5X30"#<I!
(&<O*#/1$47] !, /%! " #227*#< " O5#+* (WIS!-#, # . +120<4#100!™> (, +/ 1'<+92<#1-# , # . Of!!

o "H-/0.#<INIF( A/ 1MNI2<AIMNONN* (L +/ 1T +N\+$0%!N I -# , # . OKI9($2<" 40" (B#< 1NN (, $(W!!
* (/0N +N\+$0%12/ (LEX: -#, # N #-$X+1* (, +/01<+92<#!-#, #. Of!

o -BH<I0N&"O*+$U< <" 0128 (2 (3HN& (02941 " +\+$0%!!-#, # . IR(<!< " +3 (54$0%!9142/ (50 10! (<!
42/ (50%!19!<" +3(5#$0 K19 (*30$0 " (GHSSXWVS!

o *(,+/0" (#<1!"#224L ,+$0%!& " 0!&(029+! " +\+$0%!-#,#.121&(* (I 1] ") "#[ 72 +*Xfl!

o 5X,+/U<a<#&X!"+\+$0%!-#,#.0!012(, +" L#$0+94L , () (la<#&#f!!

o A4*+<|I 5X30"#<I! (&<O*#/ISXW! *+<(,! "+\+30%! -#,#.0! O! (2(-$#5#<1! 5X3("! *+<(,#!
"#22*H#<" O5H< I " #-/0 . X+ *+<(, XKIS# - (, O<I!™#-$X+! " +\+30%!-#, # . OK1+2/0'5(-* (LS (f!!

o #3#/0-0" (5#<I!-#<"4,$+$0%!& " 0" +\+$00!-#, # !

o SX&(/BU<INI!#-/0 X+ & +(3"#-(5#B0%! 11 &"+, /(LASB(W! ! T -#,# . 0K 9($2<" 40" (54<1!
S(OX+-#,#_010-1, #SS(WKISI< (1. 02/+! (3™ #< G X+

o  0$<+"&"+<0" (G#<INNIEX.02/0<+/ ISX+ " +-4/ I<tt< XN -# #_+1022/+, (5#< 11 &(/4 . +$S(+!
"+\+$0+!-#,#.0f!

o O-*+$U<I! 42/(50+! -#,#.! RO(/0.+2<5+$$X+! 070! 9. +2<5+$PX+! ,#SIX+WK! 0227+, (54#<1!
0-*+$+$P(+1& " +(3"#- (G#SS (!

o #$#/0-0" (54<I! 52+5(-*(L$X+! 20<4#100! 5-#0*$) (! "#2&(/(L+$0%! ,54:1 (3_+9<(5! 0!
0-*+$+$0+! 0! :#"#9<+702<09! &" 0! 2(5*+2<$(*! ,50L+$00! R29( " (2<IKI 5 +*Uk! *#22<(%$O+V!
&0 " +\+$00!-#,#.1$#! ,50L+$0+! ,54:1(3_+9<(519#9!5! (, $(*K!<#9!0!5!&" (<05(&(/ (L$X:!
SH&"#5/+$0%-K! 9($2<" 40" (5#<I! $(5X+! 20<4#100! $#! (25(5+! 0-*+$+3$0%! 42/ (50W! -#,#.0!
&"0!,50L+$00!1& (1" +9+f!

o 022/+,(5#<I! 5245(-*(L$X+! 20<4#100! &"0! "+\+$00! -#,#.! $# ,50L+$0+ &' "+9+(!
TH22FH< T OSH< I " #-$X+1202<+* X1 (<2 +<#

o TENIITH-$((3T#-$X+!-#,#.0Ib$#! . #2<0df!!

o "+\KI! O (B(2B(5X5H<I! 25(+! "+\+$0+! -#,#.1 RBX, +/%U<I! *#<+*#<0.+294 ]! (2$(54V! $#!



$#: (L, +$0+! . #2<0!.02/#10! . 02/#1&(1+) (1 . #2<0'$# (25 (5+19 (9" +<B () (12*X2/#!, * (30f!

o (3 _%2%%<1'0,+$<0.B2<!-#,#.1"#-$X : 1<0&(5(125%-X5#] J0:!1<"0!5+/0 . OB X IR$#! " #3 (<41 $#!
&(94890K $#! , 50L+$0+KI 5X, +/%<11a<0!5+/0.0$X! 0! (<B(\+$0%! *+L , 4! $O*OK! & " 0*+$%<1!
0:1&"0!" +\+$00!-#,# .K19($2<" 40" (5#<1'2(32<5+$SX+1-# , # . 149#-#$$X : 1<0& (5f!!

o 5/#,+<I1T (2B (BEX* 0! *+<(L#*0! I "+\+$0%! ! -#,# .11 $# 1 2%+20(! | 2&/#5XK! 9($1+$<"#100K!
02&(/1-(5#<110:15!$(5X:120<4#10%: 1& (' (<P(\+$07] 19!0-4 . +$$X*1& " (1+22+! (34 . +$0%f!!

o TENIII-#,#.0IBH&" (1+S<XKIBI (! 02/+H12/ (LEX+H& " (L+$<X!12! (3(2$(54#$0+*(102&(/ 1-4%!
"#-$X+12& (2(3Xf!!

o "t\KI/()0.+290+!-#,#.0! "#-$X*0!12& (2 (3#*0KI5!I < (*1 . 02/+12! , 54*%! 3/ (9#*0!0121< " +*!
3/(9#*0!, #$BX - 121&(* (I 1] '<#3/011f!!

o "N\ -#,#.0! & 9(*30B#<("09+! 0! <+("00! 5+" (U< (2<+W! $#! (2$(5+! 028&(/1-(5#$0%!
0-4.+3$$X:1*+<(, (5101 (32 (EX5#< " +\+$0+f!!

o TENAIS+2/ (LEX+H!-#, #. 01& (1*#<+*#<0 . +29 (WI2<#<02<09+f!!

o (65/#,+<M11 (2$(ESX* 0! *+<(L#*0N I "+\+350%! 1 2P L+<SX I -#, #. 1 #7 0 [ *+<0.+290WK!!!
#/)+3"#0 . +290WKI 1 &+ +3 (11154 O#S< (BKI)+(*+<" 0. +290WK!) "#[[0 . +290WK! & " 0*+$%< 110 !5!
$(5X:1&((12"#5$+307] 1210-4 . +$$X*0120<4#1 0% H!

B noeceonesnoii sicusnu u npu uzyuenuu Opysux npeomemos:

o  9($2<™40" (51! $(5XH! /N ,HSS(W! -#,#.0! -#,#.$X+! 20<4#100! 2! 4. +<(*! "+#/1$X:!
TH"HO<H" 02<0K!I5! _#2<B(2<0K1& " 0! " +\+$00! -#, #. I $#1 9 ($1+$<"#100K! 4 . O<X5#< 11 &/ (<B (2<I!
5+J+2<5#f1 " +\#<110!19($2<" 40" (G#<I!-#,#. OIS# (2B (5+! "#22% (<" +$0%! " +#/ 1 $X 2 120<4# 1L OWK!
S19(<(" XIS+ +34+<2%!< (. SXWISX . 02/0<+/ I $XW! ™ +-4/ I <#<fl!

o  TENIKII-#,#.01$# , 50L+$0+HE& (1" +O+H1 " 4227 #< " O5#%! " #-$X+1202<+* X1 (<2 . +<iffll

o  9($2<™40" (B#<I!-#,# . $X+120<4#100(1& " 03/0L+$S X+ " H/1S(W! , +W2<50<+/ 1 $(2<OH!!
|

Hcropust MaTeMaTuKu!
o (&O2X5#<1! (<, +/1$X+! X, #]I0+2%! "+-4/1<t#<XK! &(/4.+$$X+! 51 (,+ "#-50<0%!
*H<+*#<090!9#9!$4#490f1!
o -BHI &TO*+" X! *#<+*#<0.+290:! (<9 X<OW! O! O ! #5< (" (5K 5! 25%-0! 2! (<+.+2<5+$$(W! 0!
52+*0" $(W02< (" O+Wf!!
o &(BO*#<I" (/1™ #<+*#<090!5! " #-50<00!M(2200H!
[
MeTtoabl MaTEMATHKH!
o 5X307#<I! &(, :(,%IOW! O-4.+FEXW! I *+<(,! /% “+\+$0% ! 0-4.+$$X:! <0&(5!
FH<H*H<0. 42902 -4, # 1!
o &"05(,0<I I IT&"0*+" X! T *4<+*#<0.+290:! I -#9(S(F+"S(2<+W! T T B (9%4L#] J+W!
, tW2<50<+/1$(2<0!0!&" (0-5+,+$0%:1029422<54#4!

Conep:kanue y4eOHOIr0 npeaMmera.

Yucaa

Payuonanvuvie yucna. N "#58+$0+! ! "#LO(SH/1SX 11 02+/H 1" *+W2<50%! 1 2! *#10($#/ 1$X*0!!
L02/#*OH Z($+. X+ 01 3+29 ($+ . $X+ , +2%<0. $X+! , * (30H B+, 2<#5/+$0+ *#10($#/15() (! . 02/#15!
50, +,+2%<0. $(W!, * (304!

Hppauuonanvnvie  uucna. B(SW<0+! 0" "#10($#/1SQ (1  .02/#l  MH2&(-$H#5#S0+!
O "#10(SH#/1$X:! _02+/H ""+W2<50%! 2! O "#10($#/1$X* 0! .02/#*0H N5(W2<5#! , +W2<50wW! 2!
0" "#10(S#/1$X*0! .02/#*0H N"#55+$0+! 0 "#10(S#/1$X ! _02+/H FS(L+2<5(! ,+W2<50<+/1$X:!
.02+/HB "+, 2<#5/+$0%! (1" #2\.0 " +$0%:- .02/ (5X - I*$(L+2<5H!



ToxnecTBeHHBIC MPeoOpa3oBaHUs

Yucnosvle u oykeennvie sviparicenusn. Y X #L+$0+ 21 &+ +*+SS(WH! i $#. +$0+! 5X " #L+$0%H!
B(,2<#$(59#! SXTH#LASOW! 5*+2<(! &+ +*+$EX:H  1#I(SX! #"O[*+<0.+290:! ,+W2<50WH!
B +(3"#-(54#$0%! .02/(5X:! SX"#L+$OWK! 2(,+"L#J0:! 2<+&+$0! 2! $#<4 #/1$X*! Q! 1+/X*!
&(O#-H<t/+7H!

Mnozounenwt. Q,$(./+$K12<+&+SI (, (. /+S#ll " +W2<50%!H 2! (, $(. /+S#*OM FS ) (. 7+$K!
2<+&+3! *$O (. /+SH I iSH . +30%! N *SO (L /+S I +W2<50%! 211 *$(O) (. /+$#*071 2/ (L+$0+!
5X.0<#$0+H! 4*$(L+$0+! , +/+$0+! B"+(3"#-(5#$0+! 1+/ ) (! 5X"#L+$0%! 5! *$ () (. /+$H G (" *4/ X!
209"#J+3SQO (! 4*S(L+S0%! "#-B$(2<I! 95#, "#<(5K! 95#, "#<! 24**X! Q! "#-$(2<O0H G("*4/X!
&% +(3"#-(5#BON! 24** X1 0! "#-$(2<01943(5(1943124**X10! " #-$ (2<OH M#-/ (L+3$0+! *$() (. /+$ (5! $#!
*$(LO0<+/0°! 5X$+2+$0+! (3I+) (! *$(LO<+/%! -#! 29(390K! ) "4&&0*" (59#! 02&(/1-(B#$0+! [ (**4/!
2(9"#I+3$() (14*S(L+$0%! FSO (- /+$XI121 (W &t +*+SB(WH N<#$ , #7<EXWI50, 1 *$ () (- /+$#! 2!
GO &+ +*+SB(WH Z5#, "#<EXW! <"+2 _/+$H Z("$0! 95#, "#<S ) (! <™+:./+$Hl M-/ (L+$0+! $#!
*$(LO0<+/0! 95#, "#<SO) (! <"+:./+$#l J+(T+*# YO+<tll J+("+ #! (3 H<BHN <+("+*F+ YO+<#!
YX,+/+$0+! &(/$Q (! 95#, “#<#il M#-/(L+$0+! $# *$(LO<+/0! 2&(2(3(*! 5X,+/+$0%! &(/$()(
O5#, " #<#!

ITonamue moscoecmea. j(L,+2<5+$$(+! &"+(3"#-(G#30+#! | | B"+,2<#5/+$0+ | 1 (M
<(L, +2<5+I$#1*$ (L+2<5+!

Jlpoono-pauuonanvuvie  eviparcenus. C/)+3"#0.+29#% "B BT+(3"#-(G#S0%!
SX"#L+$0WK! 2(,+"L#J0:! 2<+&+$0! 2! 1+/X*1 11 &(O#-#<+/+*H 1 | "*(&42<0*X+! 1 1 -$#_+$0%!!!
A" +*+FEX TGN = (3BT #10(SH/1SX 2 BX HLA+S0% -1 ~(9"#I+$0+! #/)+3"#0.+290:! , " (3+WH!
B"05+,+$0+! #/)+3"#0.+290:! , " (3+W! 9! (3J+*4! -$#*+$f<+/JH ""+W2<50%! 2! #/)+3"#0.+290*0!
,"(3%*07! 2/ (L+30+! 4*$(L+$0+H! ,+/+30+H! B"+(3"#-(54$0+! 5X"#L+$OWK! 2(,+"L#J0:! -$#9!
*(,4/%!

Hppauuonanvnote eviparicenusn. C O[*+<0.+290W! 95#, “#<$XW! 9("+$IH **(&42<0*X+!
-$#_+30%! &+ +*+$SX - I5I5X "#L +$0% K112, +" LAIO: NNE"O[*+<0.+290+!1195#, "#<EX+119 (" SOH!
B +(3"#-(54$0+! S5X"#L+SOWK! 2(,+"L#J0:! 95#, "#<EX+! 9("$OH Z("$0! n7X:! 2<+&+S+WH!
"(842<0*F X+ -$#_+B0%! &+"+*+$EX ! 5! SX"HL+$0%:K 2(,+"L#I0:! 9("$0! nTX:! 2<+&+F+WH!
B +(3"#-(5#$0+I5X "#L+SOWKI2(,+"LAIJ0:19("$0InTX - 12<+&+S+HWHIN<+&+SI! 1211 *#10($H/1$X*!!
& (O#-#<+/+*HIB " +(3"#- (G#SO+!IEX "#L+SOWKI2 (, + " L#I 02 12<+&+$ 112! "#10 ($#/ 1 $X*1& (O#t-#<+/+7*H!

!

YpaBHeHus

Pasencmea. KO2/(5(+  "#5+$2<5 (NS (W2<5HI . 02/ (5X : 1" #5+$2<BHIMES+$2<5 (112!
&t " +*+$S(WH!

Vpaenenus. B($U<0+14"45$+$0%1010(* $H14"#5$+SOUB "+ , 2<#5/+$0+ (1 *#5$(20/1$(2<O0!
4" #53+$0W10!4 " #55+50%: 72/+,2<50% -1 B "+, 2<#5/+$0+! (1 "#5$(20/ 13 (2<0!$#!*$ (L +2<5+!
M#5S(20/ 15X+& " +(3" #- (5HS0%14 " #55+SOWH!

Memoowt pewienus ypasnenui. F+<(, X! "#5$(20/ 18X :11&" +(3"#- (GHSOWKI!*+<(, !!
LR SXNEH " 4SS (W ) "2 [0 +290WI*+<(, HD28 (/1 - (5450+125 (W2<5! [4$910W!&." 0! * +\+$00!
4" #58+S0WK 028 (7 1- (B#$0+I<+ (" +*XIYO+<#!, /%14 " #5$+S0WI2<+&+SOI5X\+!@H!

Juneiinoe ypasnenue u e2o kopuu. N+\+$0+!/0$+W$X: 14" #5$+$0WHIZ (/0 +2<5(19 (" $+W!
JOSHNS() (14" #5S+S0% 1 OSHNS(+14 #5$+$0+218#" #5+<* (*H!

Keaopamnoe ypasnenue u ezo kopuu. **029"0*0$#$<195#, "#<$() (14" #5$+$0%H G (" *4/#!
9" $HWI95#, "#<$ () (14" #5$+$0M Z (/0. +2<5 (!, +W2<50<+/ 1$X 2 19( " $+WI 95#, "#<$() (1 4" #5$+SO%H
MEN+SO+ 054 , "#<EX 214" #5S+SOW'T) "#[0 . +290W! *+<(, ! *+\+$0%! 028.(/1-(54$0+! [(**4/X! , /%!
$itx (L, +S0%! 9" SHIK *#-/ (L+$0+ $# *S(LO<H/ON &(, 3¢ 9" S+W 20 02&(/ 1-(54$0+*! <+(*+*X!
YO+<#l mO95#, "#<EX+! 4" #5S+S0%H! ; "#5$+$0%K! 25(,0*X+! 1 911 /OS+WSX*>! 1 0! | 95#, "#<SX*H!!
Z5#, "H<(+! 1 47H5S+$0+! | 21 | & HFH<T (FH MEN+B0+! &" (2<+WN\O:! 95#, "#<SX:! 4" #5$+S0W! 2!
St " #*+< T #FOHIMEN\+$0+H S+ (< (" X 1 1<0& (54 " #5$+S0W!IAI0!S12<+&+SOH!

Jpoono-payuonanvusie ypasuenus. M+\+$0+!, " (3$(7"#10($#/1$X 14" #5$+SOWH!



IIpocmeiiwue uppayuonansuoie ypasnenus: | f(x) = all |/ £(x) =/ g(x)'0'0:1"+\+$0%H!!
M+N\+$0+14"#5$+$0WI50, #! | £(x) = g(x)!

Cucrembl ypaBHeHui!

Ypasuenue c¢ oeyma nepemennvimu.! M+\+$0+! 4*#5$+$0W! 5! 1+/X:1 .02/#:H HOS+WH(+!
4" #5$+$0+! 2!, 547*N! &+ +*+SSEX*OH N "#[ 0. +29#%! 0B<+" & " +<#10%! /0$+WS () (1 4" #5$+$0%! 2! , 54*%!
8ot "+ HSEXFONB "+, 2<H5/+$0+1 (1) "#[0. +29 (WIOS<+" & " +<#1001&" (0-5(/15() (14" #5S+$OMI2! , 54|
&+ +*+$$X*0'1/0$00!$#1&/ (29 (2<OH!

ITonamue cucmemnr  ypasnenuir.! NM+\+$0+! 202<+*! 4"#5$+S0WH B"+,2<#5/+$0+! (!
"#53(20/13(2<0! 202<+*! 4" #5$+SOWH F=+<(, X! "+\+$0%! 202<+*! /0$+WSX - ! 4" #5S+S0W! 2! , 54!
&t " R4 BEXF01) "# 0. +200W1 *+<(, K1 *4<(, 12/ (L+SOM! *+<(, 1&(, 2<4$(590H Z (/0. +2<5(! "+ \+$OW!
202<+*X!1/0$+WSX - 14" #5S+SOWHIN02<+*#1 /0 +WS X - 14 ™ #5S+SOWI21 &4 " #7+< ™ (<H!

Cucmemnt nenuneiunvix ypasnenuii.! F+<(, X! "+\+30%! 202<+*! $+/0$+WSX - ! 4" #55+SOWH!
F+<(, !, +/+30%KI*+< (, I-#*+EX1&+ " +*+$SX HQ , $( " (, $X+1202<+* XH!

HepaBencrna!

Yucnosvle  nepasencmea! ! ! N5(W2<5#1 11 02/(5X:!I T $+7#5+$2<5H 1 I BT (6+79#
28" #5+,/05(2<01$+"#5+$2<5!18 " O!-#, #PX - |-B# . +$0%: 1&+ " +*+ S X :H!

Hepasencmeoc nepemennon.!!' <" )0+ 1O $+2<™ ()O+! I S+ #5+$2<5H! " * (-#<+/12<5(!
S+ #5+P2<BH C+#5+$2<H#! (1 27+,$0:! /% ,54:1 _02+/H B($%<0+! (! "+\+300! $+"#5+$2<54!
FS(L+2<5(1 " +\+S0WI$+"#5+$2<5#11B " +, 2<#5/+$0+! (1 "#55(20/ 1 $ (2<0!$+ " #5+$2<5H!

Juneinoe nepasencmeo u  muoxycecmea e2o pewenuit.! ! MH\+$0+! 1 /0$+HWEX:!
$+"#5+$2<5H HOB+WS (+1$+ " #5+$2<5 (1218 ™ #7+< ™ (*H!

Kesaopamnoe nepasencmeéo u e20 pewenun.! NMHN\+$0+! 95#, "#<EX:! S+ #5+$2<5’!
02&(/1-(5#$0+125(W2<5!0!) "#[09#!95#, *#<0 . $(W! [4$9100K! *+<(, ! 0$<+"5#/ (5! 1#&021! " +\+$0%!
95#, "#<S () (1$+ " #5+$2<5H1Z5# , "#<P(+!S+"#5+$2<5(121&# " #*+<" (*101+) (1" +\+$0H!

Hpocmeinmue uppayuonanvusie Hepasencmea: | f(x) >a, +/ f(x) <a + f(x) >/ g(x) O!
01" +\+300%H!

Ob600uennvlii Memoo uHmepeanos 0 peuieHus HepageHcme.

[
CucreMbl HepaBeHCTB

Cucmembl nepasencme ¢ oonou nepemennoi! M¥\+$0+ 202<+*! $+"#5+$2<5! 2! (,$(W!
& +*+SS(W'! /0S+WSX Kl 95#, "#<SX Kl , " (BS(T #1LO0($H/1$X K 0" "#10($#/1$X ! D-(3"#L+$0+!
"+\+$0%!1202<+* XIS+ " #5+$2<51$#! . 02/ (B(WI& " %* (WH T#&02 11" +\+$0%!202<+* X1$+ " #5+$2<5H!

Hepasencmeo ¢ 0eyma nepemennvimu.'B"+,2<#5/+$0+! (1" +\+$00!/0$+WS () (1$+ " #5+$2<54!
21,5470 &+ +*+$SX* O n"#[0._+29#%! 0$<+"&" +<#10%! $+"#5+$2<5#! 21 ,54*U! &+ +*+$SX*OH!
N"#[0.+290WI*+<(, 1" +\+$0%!1202<+*I$+ " #5+$2<512! , 54*UI&+ " +*+$SX*Of!

DOyHkHuu!

ITonamue  3asucumocmu. B W*(4)(/1$#0  202<+*#1  9((",08#<H G ("*0" (5#30+!
8"+, 2<H5/+SOWI(1*+<H8. "+, *+<$(*1&($U<001bI( (* , 0$H<XdHin " # [09!-#5020* (2<OH

Oynrcuus. ~&(2(3X! #,#S0%! | [A$ILOW'! ! #$#/0<0 . +290Wk! | ) *#[[0.+290WK! | <#3/0. $XWH!
n"#[09! [4$9100H B*0*+"X! [4$910WK &(/4.#+*X:1 51 & (1+22+1 022/+, (5HS0%! "#-/0.$X:!
& (1+22(5! 0! "+\+$0U! #,#.H i$#.+$0+ [4$9100! 5! <(.9! ~5(W2<5# [4$910W! (3/#2<I!
(&"+,+/+$0%K *S(L+2<5(! -$# . +SOWK! $4/0K1 & " (*+L4<90! -$#9 (& (2< (U$2<5H#! . +<B(2< IS+ . +<B(2<IK!
5(-"#2<#$0+ 0! 43XEHE0H! & (*+L4<90! * ($(<($$(2<0N $HO(/I1\++ O SHO*+FIN++ -$#_+$0+!
&+70(,0.$(2<IND22/+, (5#$0+ [4$91001&(1++) *# [ 0944

Tuneiinas gynxuus. ~5W2<5#1 ) 4 [0 3)/(5(W! 9(a[ [010+$<! &% (WH M#28.(/ (L+$0+!
)" #[0941/0$+WS (W [ 4$9100!5!-#5020* (2<0! (<!++19(a [ [010+$< (5H!

Keaopamuunas dynxuus. ~5(W2<SHI1 B#*#3(/#11B (2<" (+$0+11) "# [09#!1195# , *#<0 . $(WI!
[4$91004 B(/(L+$0+ ) #[09# 95#, *#<0.$(W! [4$9100! 5! -#5020% (2<0! (<! ++ 9(a[ [0L0+$<(5H!



D2&(/1-(5#$0+125(W2<5!195#, "#<0.$ (W [4$9100!, /%! " +\+$0% -#,# _H!
Oépamnas  nponopyuonansnocms.  ~5(W2<5#!  [4$9100! y= K. nogs 3(/#!
x

BT+, 2<#5/+30+! (31#208< (<# :H!

Cmenennasn gpynkyus ¢ nokazamenem 3. ~S(W2<5#1Z430 . +29#%1&# " #3 (/#H!

Dynkyuu y = Jx, y=x, y= |x| D:! 25(W2<5#! 0! ) "#[090H! N<+&+$$#%! [4$910%! 2!
& (OH-#<+/+*12<+&+50!13(/ I\ +AH!

Ilpeoopazosanue  zpaguxos  ynkyuir:!  SH #//+/1SXW! &+7+$(2!  207%*+<" 0!
" #2<BL+S0+h2L#<OH!I (< "#L+$0+H!

Ilpeocmaenenue o eé3aumno oopammuvix ynxyusx 0'<(.90! "#-"X5# [4$910WH Z42(.$(!
-#,#$SX+ [4$9100H!

ITocneoosamensnocmu u npozpeccuu

Yucnosas nocnedosamenvrocmot!B*0%*+" XHim+29($+. $X+&(2/+, (5#<+/1$(2<0H!

Apupmemuueckan npozpeccus u ee ceolicmea.

T'eomempuueckan npozpeccusi”™4**0" (5#$0+1&+"5X -1 /+$(51#" 0 [*+<0.+29(W!0!
)+(F+<"0.+29(WI&" () " +220WHIA = (, %I #%2%1) +(*+<" 0 . +29#%18& " () " +220UHI N4> *4#12 - (, % T +W2%!
)+(F+<"0.+29(WI&" () " +2200H!In#" > ($0. +290W! "%, iIM#2 - (, 0* (2<IM)#"* ($0.+29 () (! "%, #H!

Memoo mamemamuueckoi undykyuufl+) (1&"0*+$+$0+!, /%SX5(,# [ (" *4/K!

, (O-#<+/12<5#1 " #5+$2<5101$+ "#5+$2<5(1 " +\+$0%!-#, #. 1$#! , +/07* (2<IH!

Pemenue TeKCTOBBIX 3a1a4!

3aoauu na ece apupmemuueckue oeticmeus. Mr\+$0+1<+92<(5X:1-#,# 1#"0[*+<0.+290*!
28&2(B(*HD2&(/1-(5#B0+! <#3/01K!1 2+ _+"<+L+WK! , "4)0:12"+,2<51& "+, 2<#5/+$0%! , #$$X:1&"0!
"+\+$00!-#,#. OH!

Pewenue 3adau na oeusncenue, pavomy, noxynku. CH/0-! 5(-*(L$X:! 20<4#10W!
5-#0*3() (! "#2&(/ (L+3$0%! (3_+9<(5! &"0! 0:! ,50L+$00K! 2((<B(\+30%! (3_+*(5! 5X&(/B%+*X:!
"#3(<1&"012(5*+2<B(W! " #3 (<!

Pewenue 3a0au na HaxoxcoeHue Yacmu YUcaa U YUC1a no €20 4acmu

Pewenue 3a0au na npoyenmet, oonuf & 0*+$+$0+1&" (&(* LOW!&"0!" +\+$00!-#,#.H!

Jdozuueckue 3adauu. M+\+30+1/()0.+290:!-#,# HIM+\+$0+! /()0.+290:!-#,#.121&(* (I ]!
) "#[ (5K<#3/014!

Ocnosnvie memoowvt pewienusn 3a0au. C"O[*+<0_.+290WK! #/)+3"#0.+290WK! &+ +3("!
5#" 0#S<(GH! B+"50.$X+! &"+,2<#5/+30%! (! ,"4)0:! *+<(,#:1 "+\+$0%! -#,#.1 R)+(*+<"0.+290+! O!
)" #[0.+290+!*+<(, X\H!

CraTucTHKA U TEOPHsi BEPOSITHOCTEI!

Cmamucmuxa. J#3/0.$(+! 0! )"#[0.+29(+! &"+,2<#5/+$0+! ,#$EX K 2<(/3.#<X+! 0!
9"4)(5X+!  ,0#)"#**XK 0-5/+.+$0+! SALS(W! OS[("*#100H ""O#)"#**X!  "#22+05#S0YH!
Q&02#<+/ 1$X+! 2<#<02<0 . +290+! &(H-#<+/0"1 2"+, S+ #" O [*+<0. +29 (+K! *+, O#$#! | $#03(/ I\ ++! 0!
SHO*+SINH! -$#_+30%!  .02/(BQ (! $#3("# Q<9/($+$0H! /4 #WEX+! 5X3*(2XH F+*X!
"#22+05#30% 1 H-F#Kl ,028+720%! O 2<#P,#7<S(+! (<97 ($+30O+H N5 (W2<G# 1 27+, $+) (!
#0[*+<0.+290) (1! 0!, 028+ 200K 1 /4 #WS#%! 1 0-*+$ . 05(2< I D-*+$.05(2<1! &" 0! 0-*+"+$0%: H!
M+N\#] J0+& " #50/# i#9($(*+" $(2<015!0-*+$.05X:15+/0 . 0$# : H!

Cnyuainvte onvimol u ciayuainvie coovimus. N4 HFWEX+ 1 (&X<X! | Ra928+" 0*+$<XWK!
af+*+$<t" SX+12/4 HNSX+112(3X<0%IR02: (, XY +" (%<B(2<0'a/+*+$<#" $X 2 12 (3X<OWHI N (3X<0%! 5!
2/4 #WSX:! a92&+"0*+P<#:! 0! 3/#)(&"0%<2<54 ] IO+ a/+*+$<#"$X+! 2(3X<0%! Y+* (%<$(2<0!
2/4 HWSX 21 2(BX<OWH Q&X<X! 2! *#5$(5(-* (LEX*0! a/+*+$<#* $X*0! 2(3X<0%*OH Z/#220.+290+!
5+ (U< (2<EX+! T (&X<XI 1211 02&(/1-(5#$0+*! 11 *($+<1 1 94309(5H B ™+, 2<#5/+$0+! 2(3X<OW! 2!
&(*(J1]!,08) "#**1oW/+"#IB" (<05(&(/ (L$X+12(3X<0%! (3_+,05+$0+!01&+"+2+ . +$0+!12 (3X<OWH!
B™#50/ (12/ (L+30%!5+" (%h<S(2<+WHN/4 ANSXWISX3 ("HIC+-#5020* X +12(3X<0WHIB (2/+, (B#<+/1$X+!



$+-#5020* X+ 02&X<#$OUH B"+,2<#5/+$0+ a928&+"0*+$<# 5! 50,+ ,+"+5#! 4*$(L+$0+!
5+% (U< (2<+WH D28&X<#$0%! , (! &+"5() (! 42&+:# ;2/(5S#%! 5+" (<S(2<IH G("*4/#! &(/$(W!
5+° (<$(2<0H!

Inemenmot  KomoOunamopuxku u ucnoimanus bepuyanu. BT#50/ (! 4*$(L+SO0%K!
&t +2<#S (590K [HO<(TO#/H N(.+<#$0%! O .02/ (! 2(-+<#SOWH § "+4)(/1$09! B#29#/%! O! 30$(*!
CI]<($t Q&X<X! 2! 3(/INO*! .02/ (*! "#5B(5(-* (LSX:! a/+*+$<#"$X ! 2(3X<OWH Y X.02/+30+!
5+° (<P (2<+WI5! (&X<#:121& " 0*+$+$0+*1a/+*+$< (519 (*30$#< (" 090H D2&X<#$0%!Im+" $4/ /0H! ; 2&+:!
0!$+4  # #IY+" (%<$(2<0!2(3X<OW!5!12+ " 00!02& X<#SOW!m+ " $4/ /OH!

Teomempuueckasn eeposmuocmo. /4 HFWSXW! 5X3("! <(.90! 0-! [0)4" X! $#! &/ (29(2<0K!
(<"+-9#10!,4)01 (9" 4LB(2<OHN/4 . HWSXWISX3("!.02/#10-1.02/ (5() (1 (<" +-9#!

Cnyuainvie éenuuunst. ""029"+<$#%R/4 _#WSHH! 1 1 5+/0.0%# | 1 O I | "#2&"+,+/+$0+!!!
5+ (<P (2<+WH MHSS(*+"$(+! ,029"+<$(+! "#2&"+,+/+$0+H! Nn+(*+<"0.+29(+! "#2&"+,+/+30+!
5+ (<P (2<+WH  M#2&"+,+/+$0+! m+"$4//08 mOS(*O#/1S(+!  "#2&"+,+/+30+! C+-#5020%*X+!
2/4 _#WSEX+15+/0 . 0B XN/ (L+$0+H14*$(L+$0+!12/4 . #WSX - 15+/0 . O$H! F#<+*#<0 . +29(+! (L0, #$0+!0!
+) (125(W2<5#H! " 028+ " 20%! 0! 2<#$ , #" <S (+! (<97 ($+$0+12/4 . #WS(W!5+/0 . 0$ X1 25 (W2<5#! , 028+ " 200H!
""02&+"20%! .02/#! 428&+: (5! 5! 2+" 00! 02&X<#SOW! m+"$4//0k B($u<0+! (! -#9($+! 3(/I\O0:! .02+/H!
D-*+"+$0+! 5+" (<$2<+W! O! <(.$(2<I! O-*+"+$0%! B 0*+$+$0+! -#9($#! 3(/IN\O:! .02+/! 5!
2(10(/()00K! 2<™#: (5#$00K! 5! -, "#5((: "#$+$00K (3+2&+.+$00! 3+-(&#2$(2<0! $#2+/+$0%! 5!
LT H-5X L HWSX D 120<44#10%:H!

Hcropusa MmaTeMaTuKHU

Y (-$098(5+$0+!*#<+*#<090!94#9!$#490la<#& X! ++! " #-50<0YHI Q2 (5P X+! "#- , +/ XI*#<+*#<090H!
Y X, #] J0+2%!*#<+*#<090!0!0:159/# , 15! " #-50<0+!$#490H!

IM+29($+. $2<IN*S(L+2<5#11& " (2<X 11 02+/H1KkO02/#110!1, /0$ XN (<" +-9 (BIMALO ($#/ 1 $X+!
L02/#1B(<"+3$(2<15!10" "#10($#/ 18X 1. 02/# - p 9 (/#BO[#) ("#li#" (L, +$0+!1#/)+3" X151
$+, "# O [*+<090!c/7q (" +-*OHIM(L , +$0+!3495+$$(W!20*5(/090H! BRI G+ ™ *#{IIGHITY O+<K!
MHI® " +0# " <HID2< (" O%N5 (& (241N (1$#: (L, +$00N [ (" *4/N9 (" $+WI#/)+3"#0 . +290 : 114" #5$+$0W!!
2<+&+SHWKI3(/INO I +<X " +ZHICH J# " <#/ 1%K!" "L Z#" , #$ (KICHH! c 3+/ IK OKIn#/ 44!

B (%5/+30+1*+<(, #19( (", 0$#<K&(-5(/% ] I+) (1&+"+5(, O<I)+(*+<" 0. +290+! (3_+9<X!$#!%-X9!
#/)+3" XHB (%5/+$0+) "# [ 09 (5! [4$9LOWHIMH!""+9# " <KIBHIG+" *#iB " 0*+" X! "#-/0 . $X : 1202<+*!
9((",0%#<H!

i#, 4 #11+($4" , (IBO-#$29() (IRGO3 (. . OVI(19™ (/01 . 02/#GO3 (. Ol u#, #_#(!

N\#* <G (WL, (9172 (L, 0* (2<I)+(*+<70. +29(W!&™ () " +2200k!

D2<(90!<+("00N5+" (%< (2<+W H2<"#: (B(+!!, +/ (K1#-#"<SX+!10) " XH!BH G+ " *#ImiB#29#/ I EH!
m+*$4//0KchChZ (/> () (" (BH!

IM(/Z1T " (220W290: 114 _+$X - 1151 *#-50<00! ! *#<+*#<090"!! BHI1 oW/+"H! I CHDHE (3#. +5290WK!
B Ik +3X\+5(I™MIZ (5#/+529#%! cHCHZ (/* () (" (BH!

F#<+*#<094#! 5! "#-50<00! M(2200°! B+<"! rkl \N9(/#! *#<+*#<0.+290:! 0! $#50)#190:! $#49K!
"#-50<0+!" (220W29 ) (' L/ (<#ICHCHIZ* X/ (BHIZ (2*0 . +29#%1& " () "#**#I0'FRYHIZ+/ , X\H!
|

TemaTuueckoe IVIAHUPOBAHUE IIPEAMETA.

8 ki1acce

= CH-5#$0+<+*X] Z(/0.+2<5(1.#2(5!

SH 1| B(5<("+$0+!014)/43/+$0+194" 2#1#/)+3" XINT) (19/#22#!!

| ©/)+3"#0.4290+1, * (30HGASI10H!! 5 = K >6!
X
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754, " #<$X+1019430 . +290+19(* $01010 125 (W2<5 ! 06!
|
StH 254 4egX+14" #5S+SOMZEH , "H<O . S [AS910% AQ!
'
M /)43 50, +290+14" 455+ $OMH 00!
TR
C+"#5+$2<5#! @6!
|
NE 1 4% 48<X19(*308#<(* 090101<+( " 00!5+* (h<B(2<+IH >l
|
61 1 De()(5(+8(5<(*+$0+ 6!
|
i D<Q( >NO!
9 kaace
= CH-BES0H<+ X Z(/0.+25(1 #2(5]
<X
SH 1| o7 +%+8<XI<+ (" 00 (L+2<5H1 0
| !
@ 1 C/)+37#0.+290+14" #5$+$0WI o
| |
A 1| CrBr$2<5H121(, S(WI&H " ++SS (W .
! |
St 1| GA$9100!
! AQ!
W 1| A<rErSEXH [459100NA<&+SO0I0I9 (" $Of! .
| |
Ui 1| B(2/+, (5E<+/1$(2<0M] "
! |
Ni 1] 07 +%+8<X19(*30$#<( " 090N2<#<02<090101<+ (" 00
5+ (t<B(2<HIH! >0l
|
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