PeLueHme 3aA0HMM EID

30AQHUSI U3 TPEHUPOBOYHOM 6a3bl EMD
2020:

o 30A0HMA 13 (50% 3aaaHMI 2020 T.),
o 30AQHME 15,
° METOA PALMOHAAMIALMM

° 30AQHMA 17 SKOHOMMYECKME 30AQHM
(KpeAUTbI, BKAQADI)
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13. (BapuanTt 316, cant JlapuH A. A.)
<ty ) |
a) Pewnte ypaBHeHue log,sin2x+log, cosx = 5
PeLueHne
sin2x > 0, cosx >0, cosx >0,
;c0sx >0, 12sinxcosx >0, 1sinx >0,
(4 | 2sinxcosx |
log, sin2x+log , cosx =— log,sin2x—log, cosx =—: log, =—
! 2’ ! 2 L COSX 2




f

-~

cosx >0, cosx >0, cosx >0, cosx >0,

sinx >0, sinx >0, {sinx >0,

A

sinx > 0,

A\
A

1 | v

: 1 In X =4/2:
logzzsmx=5; | 2sinx =27, Gl V2 sinx=g;

’COS t
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13. (BapuanTt 33 006 764, cant Pewy EI'3)

a) Pewute ypaBHeHue (ZSinx—l)(J—COS-\' +l) =0.

PelueHune. (2sinx—l)(J—cosx +l) = 0;

\/— cosx +12>1 npu nobom gonyctuMmom 3Ha4yeHun X . [losTomy nmeem:

‘cosx €0,
—cosx =20, | STt =
; . 1 X=—+21mn, ner
2sinx—-1=0; smx=5; 6

>
Cos’t

OTBerT: xz%t-i-.?nn, ne.
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15. (BapwaHnTt 316, cant JIAPUH A. A.)

PewwTe HepaBeHcTBO 32-2° —EHZ

23x+9

21’2 Ix+9
+1=22 ;

Pewwenme. 322" -

16




[ycTtb 2" =a; 2% =b. Torna umeewm:
2’ab—a+2*>b-2";
(Zgab—a)+(—213b+24)20;
a(2°b-1)-2*(2°b-1)20;
(2°b-1)(a-2%)20;

2°b-120, 2°b-1<0,

< HIH < A
a-2">0 a-2%<0:;




2°p>1
a>2°,
§ 9

a22°,

4

4

BepHémcsa K ucxogHom nepemMeHHoOM

2% %92

2% =9

<

LTI

]

23.1’ < 2-9,

2" =27




{3
*>27 (3x>-9, ffz_?,; <\rs—2, -3 52 x<-2,
1)<21 . e fx<-2, e
2 22 - | x22 <x22,
P RA . [Hesd, <r > HeT peleHHil
2)<2’1 £94; <kx3_4; 2<x<2

Orger: x€[-3;-2]U[2; +0).

e ————————




S —— R ——— e —

METOA PAUWOHAIMU3ALIUU

Cymb memoda: MeTo[ pauLMoHanu3aLuuM 3aKfoYaeTcs B 3aMeHe
CIIOXHOIO BbipaXeHusi F(x) Ha 6Gonee npocToe BbIpaXeHUe G(x), MpU

KOTOPON HEepaBeHCTBO G(x)v0 PaBHOCUNbHO HEpPaBeHCTBY F(x)v0 B
oGnacTu onpeaeneHns BbipaXeHus F(x).

[Mon 3HaKkoM v noapasyMeBaeTcsl O[IMH U3 3HaKOB >, <, =, <.




OCHOBHbI€ TUMbI BblpaXeHWU, ANA KOTOPbIX MOXHO NPUMEHATb METO.
paLyoHanu3awuum:

(B nepeom cTonbue — yHKUUS F(x), KOTOPYH paLMoHanusupyem,

BO BTOpoM cTonbue — dyHKUMA G(x), 3HakocoBnagawwas c¢ F(x) B O[3
BblpaxeHust F(x), To ecTb pyHKuus, KOTOPAA MNOABITAETCH B HepaBeHcTBe
BMECTO 3aMeHsieMon (PYHKUUK F(x)).

PS 3AMEHA BO3BMOXXHA TONBLKO B OBTACTW AONYCTUMBIX 3HAYEHIA




log,,, f(x) (f (x)=1)(R(x)-1)

(h(x)) ™ = (h(x))*" (f (x)=g(x))(h(x)-1)
- £()-g(x)

£ (x)|~|g(x) (f (x)—g(x))(f(x)+g(x))

e e e —
e — B ————r
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1 1
(log,.; (x+1)—log, ., x)( =27 )
PewuTs HepaBeHCTBO = >0
X —|5x—6|
PelwweHue
[ 3
2 X#=-2, )
a2, g> < 20, x>0,
x+3#1, x> 0. XE2, —
s X+1>0, L S oz giwes i &P TXFES, & A 5
' X—0, x £
ons: | < e
2 ;Sx—ézoa \3’.—,&3
X #|[5x—6 = x#—6
) X~ #-5x+6,
<
[5x—-6<0




x>0, x>0,

x:#£1 xXx£¥
&> xE2, S {x#2, P
XE3 R

(log,.;(x+1)—log, , \)((%Jt —(%)x: ] (x+1—x)(x+3—1)(x—x2)[%—1)
>0

- - >0
- X =5x+6){x" +5x—6
|x3|—|5x-6| k (x* —5x+6)(x*+5x—6)
x>0, x>0,
x:#1, x=1
< SX#E2, & sxE2, =
x=3 x#3
i 1 . ; 1
1-(1+2)x(1—x)(—3) (.\+2)AM-2 o
>0
(x=2)(x=3)(x-1)(x+6) (x=2)(x=3) (~T) (x+6)




0

& HEX<SZ

x>0,
xX#1,
X2, <
X£3
x(x+2)

(x—2)(x—3)(x+6)

- -
‘%}0 1 b V777777 77777777 %

0<x<l,

>0

_x>3.

Oteer: x€(0:1)U(L2)U(3;+x).
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17. (Bapuant 315, cant JlapuH A. A.)

15 pekabps nnaHupyetcs B3ATb KpeauT B BaHke Ha 2400 Thic. pybnen Ha

(" + 2) MecsLa. YcnoBus ero BO3BpaTa TaKOBbLI.

e 1-ro yicna kaxgoro mecsaua gonr BospactaeT Ha 2,5% No cpaBHEHUIO C
KOHLIOM NpeabiayLero Mecaua;

e co 2-ro no 14-e yucno kKaxgoro mecsiya HeobxoQuMO BbINNATUTL YacTb
onra;

e 15-ro yucna nepBoro 1 nNocneaHero Mecsila AoNnr AOMKeH YMeHbLIAaThCa Ha
400 TbiCc. pybnen, a BO BCe ocTanbHble Mecsubl A0Nr AO/MKEeH ObiTb MeHblue
pgonra Ha 15-e 4yucno npegbiayLuero mecsua Ha @ Toic. pybnei.

Hangute 1, ecnu Bcero dbino BeinnaveHo 6axky 3690 Thic. pybnen.

—

e
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Pewenune. lNepennarta no kpeguty coctasuna 3690 — 2400 = 1290 Toic. pybnen.

OHa BO3HMKNA 3a CYET Toro, 4YTo 1-ro Yyucna Kaxamoro Mecsaua JONnr Bo3pacran Ha
2,5% no cpaBHEHWIO C KOHLIOM npeabiayllero mecsaua.

[Myctb 2400 = S,
2.5% =0,025 = k.

Toma B COOTBETCTBMU C yClioBueM 3aia4m MMeeM.




Mecay | 1-ro yucna gonr Bo3pacrtaeT | OcTaTok gonra nocne Bbinnarhl,
Ha ... TbiC. pybnewn ThiCc. pybnen
0-n - S
1-1n kS S—400
2-1 k(S —400) $—400-a
3-1 k(S—400-a) §—400-2a
4- k(S—400-2a) S —400—3a
(n+1)-K k(S—-’-lOO—(n—l)a) S$—400—na
S—800—na=0

k(S—400—na)




—

[onr Beinna4eH nonHocTelo. CnegoBarensHo, octaTtok gonra paseH 0.
Torpa S—800—na=0 < na=S-800.

Tak Kak S =2400, To na=2400—800=1600 .

[lepennara no kpeauTy coctasuna (Tbic. pybnei):

kS+k(S—400)+k(S—400—a)+k(S—400—2a)+. +k(S—400—(n—1)a)+k(S—400—na)=

(nolbc;mnaw

1
_ ke S(n+2)— 400k (n+1)—ak (14 2-+...+n) =k S (n+2)— 400k (n+1)—ak L7

ank(l+n
=kSn+2kS—400kn—400k — ( )

[NMepennarta no kpeauty coctaeuna 1290 Tuic. pybnei.




ank(l+n)_

Umeem: kKSn+2kS—400kn—400k — = =1290

Tak KaKk $=2400, k£=0.,025, an=1600, TO

1600-0,025(1+n)
2

0,025-2400n+2-0,025-2400-400-0,0257n—-400-0,025 - =1290 <

& 60n+120-10n-10-20(1+n)=1290 <
< S50m+110-20-20n=1290 < 30m=1290-90 < 30m=1200 < n=40.

Kpeaut B3sanu Ha (40 + 2), To ecTb Ha 42 mecsua.

OtBeT: n=40.




17. (BapuaHT 316, cant JlapuH A. A.)

15 pekabpsa nnaHupyeTtcs B3ATL KpeauTt B baHke Ha 61 mecsau. Ycnosus ero
BO3BpaTa TaKOBb!:

e 1-ro yucna kaxpgoro mecsiua [ONT BO3pacTaeT Ha 1% MO CPaBHEHUIO C
KOHLIOM NpefbiayLiero Mecaua;

e co 2-ro no 14-e 4yucno kKaxpgoro mecsiua HeobxoaAMMO BbINMATUTHL YacTb
gonra;

e 15-ro yucna nepsoro mecsiua gonr gomkeH ymeHbwutbcs Ha 900 ThiC.
pybneu, a Bce cneayrolme mecaubl oNr JomkeH bbiTb MeHble aonra Ha 15-e
4yucno npegpiagyliero mecsua Ha 30 TeicsY pybnen.

Haiigute ¥, ecnu nepennara no kpeauty coctasuna 1152 Teic. pybnei.

e ——



Pelwenune. [lepennara no KpeguTty BO3HUKNA 3a CYET TOro, 4to 1-ro 4wucna
Ka)kgoro mecsaua gonr sospacran Ha % Mo cpaBHEHUIO C KOHLOM NpeablayLlero
mecsaua.

[lycTtb S ThicaY pybnen — cymma kpeaura,

PO Y
100

Toraa B COOTBETCTBUM C ycroguem 3aia4n nMmeem:




Mecsay | 1-ro yucna gonr Bo3pacrtaet | OcTtaTok gonra nocne Bobinsarthl,
Ha ... TbiC. pybnen ThiC. pybnen
0-n - S
1-1A kS S —-900
2-1A k(S —900) $—900-30
3-1 k(S—900-30) S—-900-2-30
4-n k(S—900-2-30) S—-900-3-30
61-1 k(S —900—59-30) $—-900-60-30=0

[onr BeinnaveH NnonHocTel. CnegoBaTtensHO, OCTATOK Aonra paBeH 0.

Torpa S—900—-60-30=0 < S=900+1800 < §=2700.

Cymma kpeguta 2700 Teicay pybnei.




[Nepennara no kpeauTy coctaBuna (Teic. pybnein):

|
kS+k(S—900)+k(S—900-30)+k(S—-900—2-30)+...+k(S—-900—-59-30)=

g

&
61 cnaraenoe

1+59)-59
=kS-61—900k-60—30k(l+2+...+59)=6lkS—54000k—30k( 7') =

—

=61k S —54000k —30k-30-59=61kS—900k(60+59)=61kS—900-119k

[lepennara no kpeauty coctasuna 1152 Teic. pybnen.




Umeem: 615S—-900-119k=1152.

=
S=2700, k=——
Tak Kak T TO

61-2700———900-119——=1152 <> 61-:27r—9-119r=1152 <«
100 100
& 61-3r—119r=128 < 183r—119r=128 < 64r=128 < r=2.

1-ro yucna Kaxxgoro mecsaua gonr sospacraeT Ha 2% Mo cpaBHEHUIO C KOHLIOM
npeabiayliero mecsaua

OtegeT: r=2.
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17. (Bapuant 317, cant Jlapux A. A.) B gekabpe 2020 roga nnaHupyeTcst B3Tb
kpeguT B DaHke B pasmepe S MIH. pybnen cpokom Ha 36 mecsiLeB. YCnosus ero
BO3BpaTa TaKOBb!:

e 1-r0 yucna kaxgoro mecsaua, HauynmHas ¢ sHBaps 2021 ropga, ponr
Bo3pacTtaet Ha 0,8% no cpaBHEeHWIO C KOHLIOM npeablayLero mecsua;

e CO 2-ro no 14-e yucno Kaxgoro mecsiua, HaduHasa ¢ aHeaps 2021 roaa,
HeobXxoaMMO BbINNaTUTL YacTb AONra;

e 15-ro yucna kaxgoro mecsia, Ha4ynHasa ¢ sHeaps 2021 roga, Aonr QomKeH
YMEHbLUUTLCS Ha OAHY U Ty Xe BenuyuHy.

WN3secTHo, 4T0 B nepuog ¢ 02.12.2021 no 14.08.2022 BKMHOYUTENBHO HYXHO
Boinmatute Oanky 1,752 mnH. pybnen. Hamgute S. Kakas cymma Oyper
BbinnavyeHa 6aHky B nepuog no 14.12.2021 sknio4ntensHo?




Peluerue. B TeveHne 36 mecsueB, HaunHas ¢ aHeapsa 2021 roga, gonr AomkeH

yMeHbLlaTbCA NOocCrie BbiNnaTtel Ha OAHY U TY Xe BelTn4nHy. Torpga ocHoBHOW gonr

- S :
AOJIKeH YMeHbLUAaTbCA KaXXbi MeCHL Ha % MJTH. py6new.

S
[lycTb 0,8%=%=0,008=k; — =X,
100 36

Torga B coOTBETCTBUM C ycrnosuem 3ajavim MMeeMm.

22.06.2020




S ——————— Em——

Mecsy 1-ro 4yucna gonr KnueHT OcTtartok gonra
BO3pacTtaeTr BbINnaTun nocrie BoinNnarol
Ha ... MIH. pybnen ... MNH. pybnen | (MnH. pybnen)
0-n - - S
1-n kS kS+x S—x
(aHBapb 2021 r.)
2-1 k(S—x) k(S—x)+x S—2x
3- k(S—2x) k(S—2x)+x S—3x
12-i k(S—11x) k(S—11x)+x §—12x
(nekabpb 2021 r.)
13- k(S—12x) k(S—12x)+x S—13x
(sHBapb 2022 r.)
20-1 k(S—19x) k(S—19x)+x S—20x
(aeryct 2022 r.)




—

C 02.12.2021 no 14.08.2022 6aHKy 6yget BbinnayeHo (MnH. pybnen)
(k(S—llx)+x)+(k(S—12x)+x)+...+(k(S—l9x)+x):

~ =
Vi

O caaraeMsix

(11+19)-9+
2

Ox =

=9kS—kx(11+12+...+19)+9x:9kS—kx

=9kS —135kx +9x.

S
T.k. £=0,008; x= 367 10°¢ 02.12.2021 no 14.08.2022 6aHky Dyaer Bbinna4yeHo
9.0, 0085—135-0,008-3—56 +9-% =0,0725-0,035+0,255=0,292S (MnH. pybneit).

310 1,752 MmnH. pybnen (no ycnoeuiw). meem:

1752
- 202

&> S=6.

0,2928=1,752 < S

__ 6 MnH. pybnei — cymma kpeaura. L




' Mo 14.12.2021 BKMOYUTENBHO ©aHky ByaeT BbinnayeHo

(kS+x)+(k(S-x)+x)+(k(S—-2x)+x)+...+(k(S-—ll.r)+.\'):

b

12 caaraenmix
(1+11)-11
=12kS +12x—hx(1+2+...+11)=12kS +12x — kx - =
= [2kS +12x—66kx (MH. pyOel).
e 0F gk
Tak kak £ =0,008; §=6, x= % % o™ 6aHKy OyaeT Bbinna4YeHo

| l
12-0,008-6+12- - —66-0,008- 7 =0,576+2—0,088 = 2,488 (MuH. pyOmeil).

_ Oteet: S = 6; B nepble 12 mecsLeB HYXHO BbinnaTuTte 2,488 MnH. pybne. o
e —— =




17 (Bapuant 309, cawnt Jlapui A.A.) KnueHT nnaHupyetr nonoXuTb

i 1 §
onpeaenéHHyr cymmy aeHer B 6aHKu nog HeKOTOpblie NPOLIEHTHI. S 970 CymMMbl

OH nomellaeT Ha Bknag A nop r% rofoBbiX, 8 OCTaBLUYKCA CYMMY [eHer — Ha

Bknag b nog g% rogoBbix (NPOLEeHTbI HAYUCTIAKTCA B KOHLE roga 1 AobaBnawTcs

K cymMMe Bknaga). Yepes rog cymma BKNaaos (C YH4ETOM NPOLIEHTOB) YBENUYMach
2

Ha = OT MepBOHAYanbHOMO 3HadeHws, a “epes Aga ropa crana cocTaenATh
5

463 200 pybnen. Ecnu Bbl KNMEHT U3Ha4anNbLHO NONOXun Obl % CYMMbI Ha BKnag

B, a ocraBwuecsa cpeactea — Ha Bknag A, TO 4yepes rog cymma BKagoB (C

s 1 «
y4qeToMm ,[106aBﬂeHHbIX ﬂpOLlGHTOB) yBelin4uriacb Obl HA = OT nepBoHa4YalribHOW.

6
Yemy B aToMm cny4ae Obina 6bl paBHa cymma BKaAoB Yepes [Ba roaa?

e ——




Pelwenue. [ycte x pybnen — % obuien cymmbl geHer (Bknag A). Toraa

3x pybneii — obLas cymma geHer, pasmellaemas Ha AByX BKrnagax,

2x pybneit — nepeoHavarnbHas cyMMa, noMeLLgHHas Ha Bkraf b,

(100+7)x
100

I <
[J'+—l'), TO eCTb py6neu CyMMa [leHel Ha BKlaje A Hepes roj (C

100
Y4ETOM NPOLIEHTOB),

) ,
(2x+%-2:«'), TO eCTb “(101%34)1 pybnei cymma geHer Ha Bknage b yepes rog

(C y4ETOM NpPOLEHTOB).




Mo ycnoBuio 3agayn 4epe3 rofg cymma BKNagoB (C y4ETOM MPOLIEHTOB)

2
yBenn4nunacb Ha — OT NnepBoHa4asibHOro 3Ha4eHus. Torpa

15

100 +r 2 X p)
( +I)X+ (100+q)\=3x+l-3x;
100 100 15

100+7)x 2(100+g¢g)x 2
( )x 2(100+q)x

~ =3x+—x;
100 100 5

100+7)x+2(100+¢)x = 300x +40x:
q
(100+7)x+2(100+¢)x = 340x

Mo cmbicny 3apaumn ¥ >0 . Torga
(100+7)+2(100+q) = 340;

100 +7+200+2g =340;
I'+2q =40.




1
Ecnu Obl KNMEHT u3Ha4anbHO nonoxun Obl 3 CYMMbl Ha BKIag b, a

OoCTaBluMnecsH CpeicTBa — Ha BKIla[ A, TO

x pybnen — Bknag b,
2x pybnei —Bknag A,

> 2(100+7)x _
2v+=2x |, TO €CTb —— — pybneit cymma feHer Ha Bknage A 4Yepes rog (c
Y4ETOM MPOLIEHTOB),
' q (100+q)x -
(.\'-l-ﬁx , TO €CTb ~—— pybneit cymma aeHer Ha Bknage b 4epes rog (c

Y4ETOM NPOLIEHTOB).




Mo ycnosuio 3agayn Yepes rog cymMma BKNagoB (C YY4ETOM MPOLIEHTOB)

yBerin4uriacb Obl Ha % OT NnepBOHa4alibHOINo 3Ha4eHUA. Torna

2(100+r)x (100+q)x 1

+ =3x+—-3x;
100 100 6
2 . -
2(100+7)x . (100+¢g)x y 3x+lx;
100 100 2

2(100+7)x+(100+q)x=300x +50x;
2(100+7)x +(100+q)x = 350x

Mo cmbicny 3agaun x > 0. Torpa

2(100+r)+(100+q) =350;
200+ 2r+100+g =350:;
2r+q =>50.




Vimeem:

'+2q =40, -2r—4q =-80, -3q =-30, q =10, r =20,
2r+q=350: 2r+q=350; I+ 2q =40, 1"+ 20 = 40; q =10.

20% — npoueHTHasi cTaBKa Ha BKnage A,
10% — npoueHTHas cTaBka Ha Bknage b.

Haiipém obuyio cymmy BKnagoB Yepes Asa rofa (C y46Tom NpoLieHToB)

o Bknag A Bknaa b
B Hayane roaa | B koHue roga | B Ha4ane rona | B koHue roaa
1'” X l%(_).le, Ix 2x H'(')' AR = 2,2\'
100 100
Ny 2x 2 2,2x
2-1 1.2x Q.1,33-=1,44x = &-2.23:2,423-
100 100




1,44x +2,42x =3,86x (pybnen) obuias cymma BKNagoB Yepes Asa roga. 310
463 200 pybnen no ycnosuio.

meem:

3,86x =463200;

2 i 2316 -
x=463"00=463' 10000=..316 10000:12-10000=120000

3,86 386 193

120 000 pybnen — ato é- obuien cymmbl geHer,

240 000 pybnen gpyras 4acTb NepBoHavanbHON CyMMbl [eHer.




Ecnu 661 knneHT naHavyansHo nonoxun 240 000 pybnen Ha Bknaa A,
120 000 pybnen Ha Bknag b, 1o

[lon Bknag A

Bknag b

B Havane roaa
1-n 240 000

B koHUe roga

B Ha4yane ropga

B KoHuUe roaa

1,2-240000=288 000

120 000

1,1-120 000 =132 000

2-1 288 000

1.2-288 000 =345 600

132 000

1.1-132 000 =145 200

roga.

345 600 + 145 200 = 490 800 (pybnen) bbina 661 cymma BKNagoB 4Yepes ABa

OteeT: 490 800 pybnen bbina 66l cymma BKNagos Yyepes ABa roga.
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Cnacubo 3a BHUMAHMeE!

o[laHMHa H. AEN
-8.905 162107 70

B
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