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3amaua.

15-ro AHBapA ITaHUPYETCA B3ATh KpeJuT B OaHKe Ha IIeCTh MeCAIEB B
pasMepe 1| MiIH pyOmei. YCIOBHA ero BO3BpaTa TaKOBHL:
— 1-ro uwmcna KaXkJOro Mecdila JONT YBeIHUYMBAETICA HA 1 IIPOIEHTOB IIO CPABHEHHIO
C KOHIIOM IIPEJBIIVILET O MeCAIa, Iae 1 — IeJioe Ui CIIo,
— €0 2-10 110 14-€ urcII0 KaXA0Tr0 MecsAa HeoOXOMHIMO BEIIIIATHTE YacTh JOINTa;
— 15-ro wcma KaXAOro Mecdlla JONT JOIDKEH COCTaBILATE HEKOTOPVIO CYMMY

B COOTBETCTBHIL CO CJICI[YIOH.[CfI Ta6mm;ef-r.

ara 3 5.02 5 5.04 5. o
| 15.01 15.02 15.03 15.04 15.05 15.06 15.07
Jlomr -

(B MIH pyGueit) 1 0,9 0,8 0,7 0,6 0,5 0

Haiimire HalMeHbIIlee 3HAUeHHe 1, IIPH KOTOPOM 0O0Ias cyMMa BEIIIIAT OyIeT OOIbIie

1,2 vurH pyOeii.



M3 maTepuaioB aHAJTUTHYECKOIO
oryera OUIIAU

B 2016 roxy mpoH30IIEN 3aMETHEII POCT BEINIOTHEHNT 3aaHHI ITOBRIIIEHHOTO
VPOBHA CIOKHOCTH € Pa3sBepPHYTHIM OTBETOM (HeHYIeBOH Oall IMOTYUIIH CBEHIIIE IO-
JIOBHHEI YUACTHIIKOB): aIredpanveckoro 3afaHud 13 — peleHne TPHIOHOMETPHUYECKO-
r0 ypaBHeHHA ¢ oT0opoM KopHeil (2015 r. — 27,4%, 2016 r. — 38,9%) H ImpaKTHKO-

OPHEHTHPOBAHHOIO 3afaHug 17 — pelleHHe TeKCTOBOI 3aJauil ¢ 3KOHOMITYECKHM CO-

nepxaHueM (2015 1. — 2,3%, 2016 1. — 13%)) OTH H3MeHeHH CBHETEIbCTBYIOT O Ka-

YECTBECHHOM O6YIIBHI{H MATE€MATHKE B CTapl[[efI IIKOoNIe H Oojee UeTKOIl IIOATOTOBKE

o0yuaroImpIxca K 00yUeHII0 B BY3e.
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MATEMATHKA. 11 xnacc

Koanduakartop
TpeOOBAaHHII K VPOBHIO NOITOTOBKH BEINVCKHHKOEB 00pa3zoBaTe IbHEBIX
OpraHH3aAOHH I8 OpOBeIeHHA
€JHHOI0 rocyIapCcTBeHHOIO 3K3aMeHa

mo NMATENATHKRE
Kox
Kox ROHTPO.THPY-
— BrEEi * Tpeﬁonamm (_\'.\lerma), npoeepaeMblIe
P y 3aJaHHNaMa IK3AMEHALHOHHOI paﬁorbl
Ja TpedoBaHNA
(vMeHnsa)
5 V VMeTh CTPOHTH H HCCJI€I0BATH NPOCTeHIIHE MAaTeMATHYECKHEe
MOI€eTH —
S e
\/ 5:1 MoaenHpOBaTh pealbHbIe CHTYAllHH Ha A3BIKE aareSpbl. COCTABIATH
VPaABHEHHsI H HEpaBeHCTBA IO YCIOBHIO 3aJadH. HCCIEI0BaTh
IMIOCTPOSHHBIE MOIEIH C HCIOJIb30BaHHEM amrapara a.
5.2 MoaenHpoBaTk peallb SI3pIK€ TeOMETPHH.
HCCJIEIOBAaTh IIOCTPOSHHBIE MOJIeTH c HCIIOJIb30BaHHEM
\/ TeOMEeTPHYSCKHX IMOHATHH H TeOopeM. almapara aareSphl: pemarh
NpaKTHYSCKHE 3aJa4H. CBA3aHHBIE C HAXOXKISHHEM IreOMETPHISCKHX
BEIHIHH
5:3 ITpoBOOHTE JOKa3aTeIbHBIE pPACCYXKISHHA IIPH pEIIeHHH 3azad.
OLICHHBAaTh JTIOTHIECKYIO IIPAaBHIBHOCTH pacCyKISHHH.
pacno3HaBaTh JJOTHYSCKH HEKOPPEKTHBIE PacCyKISHHS
5.4 MoaenHpoBaTk  peajdbHBIE CHTIYallHH Ha  A3BIK€  TEOpPHH

BEPOATHOCTEH H CTAaTHCTHKH. BBITHCIATH B MNPOCTEHINHX CIydasx
BEPOSTHOCTH COGBITHH

)



3amaua 1

JIBa BEJIOCUIIEAUCTA PABHOMEPHO JIBUKYTCS I10
B3aHMHO IEePIICHINKYJISTPHBIM noporam 1o
HAIIPABJICHUIO K IIEPEKPECTKY ATUX NOPOr. OOuH U3 HUX
IBWDKETCS CO CKOpoCThi0 40 KM/4 M HaxXxoOguTCsS Ha
PACCTOSIHUM > KM OT HEPEKPECTKA, BTOPOU JBUKETCS CO
CKOpOCThIO 30 KM/4 ¥ HAXOAUTCS HA pACCTOSHUM 3 KM OT

IEPEKPECTKA.

Yepes CKOJIBKO MHUHYT PACCTOSAHUE MEXKIY
BEJIOCUIIECANCTAMM CTAaHET HauMeHbIINM? KakoBo Oyner
3TO HAUMEHBIIIEE PACCTOSHUE?



Pemmenue.

(30)I

P 11(40)



Crnoco0 1 f(x)=(3-30x) +(5-40x)’

580  58-2

o) — 42_ 4+ A — = —
f(x)=2500x"-580x+t34 «x 50003002 0,116

(30)[1 .

HayMeHbIINM PACcCTOSIHHE CTAHET
yepe3 0,116 yaca,

3-30x T.¢ Yyepe3 6,96 MUHYT.

- “11(40)

f1x)=(3-3,48) +(5-4,64)’

48+36° 12°(3'+4)
100 100°
Haumenbuiee paccrossaue pasHo 0,6.

f(x)=0,48+0,36’= =0,6°
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MATEMATHKA. 11 xnacc

Koandurartop

Tp?ﬁOBaHnﬁ K VPOEHK HNOJTOTOEKH EBINIVCKHHKOEB oﬁpaaonare:mnux

OpPraHH3AIHI 1,18 OPOBeIeHHA
€IHHOI0 rocyIapCcTEBeHHOI0 3K3aMeHa

oo MATENATHERE
Kox
Kox ROHTPO.THPY-
S eSS . TpeboBanna (VMeHNA), MPoBepaAeMble
Ps - 3aJAHHAMH 3K3aMeHAIHOHHOMI paﬁorbx
Ja TpedoBaHNA
(vMeHna)

6.1 AHaTH3HPOBATh pealdbHble YHCIOBBIE IaHHBIE. HHGQpOPMALHIO
CTATHCTHYISCKOI O xapamepa: OCYIIIECTB.'IHB I'IpaKTH‘IeCKHe paC‘IeTBI
nmo d¢opmyIaM: IOIb30BAaTbCd OLEHKOH H IMPHKHIKOH IIpH

6.2 IBaTb C TNOMOIIBIK (QYHKUHH pasIHYHBIE pealbHBIS
3aBHCHMOCTH 1\‘1e>1<.:[y BeJIHYTHHAaAMH H HHTepHpeTHpOBaTB HX
rpa¢HKH: H3BJIeKaTh HHQOpMaIHIO. NpeacTaBIeHHYK B TalOIHIAX.
Ha JHarpaMMax. rpadpHkax

6.3 Pemarep MNOpHKIAOHBIE 3aZadYH. B TOM YHCIE  COIHAIBHO-

SKOHOMHYCSCKOIO H (pH'&H‘IeCKOI'O XapaxKTepa. Ha HaHOOJIBIIHE H

HAaHMCHBIIHE 3HAYWCHH. Ha HAaXOXICHHEC CKOPOCTH H YCKOPCHHA

A

11




3agaua 2

Y dbepMepa ecth aBa nois miomaasio 10 ra. Ha kaxxaom

10J1€ MOXKHO BBIpaIllyMBaTh KapTodenb U cBeky. 1101 MOKHO
ACIINTh MEXKY dTUMHU KYJIbTypaMH B JHO00M IPONOPILKH.
YpokallHOCTh KapTO(desIs Ha IIEPBOM I10JIE€ COCTABISACT
300 1/ra, a Ha BTOpoM - 200 1/ra YpoKalHOCTb CBEKJIBI Ha
nepBoM nose cocrasiisieT 200 /ra, a Ha BTopoMm — 300 1i/ra.

depmep MOXKET IpoaaBaTh kKapTodenb mo nene 10 000 p/m,
a cBexkry — 1o 1eHe 13 000 p/m. Kakol HanOOJIbIINKN JOXO0
MOKET NOIYYHUTh (pepmep?




Pemmienue.

1 nmone S YpoxaH Bripytka
Kaprodeas | xra 300xn 10000-300x=3-10°x p
CBEKIA 10—xra |200(10-x)un | 13 000- 200(10 —x)p =
26-10° — 26 - 10°x p
Bcero 26-10° —26-10°x+ 3- 10°x p
2 noze S YpoxaH BrIpyuka
kaprodens |yra 200y o 10 000- 200x = 2-10°y p
CBEKIA 10-yra |300(10-y)ua |13 000-300(10 —y)p=
39-10°—-39-10°y p
Bcero 39:10°=39:10°y +3-10° p
OO J0X0x1:

26- 10° —26-10°x+ 3 - 10°x +39-10° —39-10°y + 3 - 10°y

= 10°%(4x — 19y % 650) p

13




c=4x-19y+650. HanbGoabuiee c - ?

4 650, v
y=—x§ — : " 3avermy x€ [0; 10], y € [0; 10] - 570 xBazpar co cToposoit 10.

164

2 —
1 10 U 1 20 X 2

Yewm OoabIie ¢, TeM HYKe npsMas. [loacTaBuM KoOpIMHATEI
ToukH (10;0) B ypaBHEHHE OPSIMOM U HaiieM HanOOIbIIIee

¢=690, torna c-10° =690-10° = 69000000 pyOmeii.



3amaua 3

[IpeanpuHAMAaTeNnb Ky 3IaHUE U COOUPAETCS OTKPBITH B
HEM OTEJb.

B oTene MOryT OBITh CTaHJAPTHBIE HOMEpPA II0Ma b0 21
KBAJPATHBIM METP M HOMEPA «IKOKC» IUIOMIA/IbI0 49
KBaJApaTHBIX METPOB.

OO1as mIoIaab, KOTOPYK MOXHO OTBECTH 110, HOMEpa,
cocrasyisieT 1099 kBagparHbIX METPOB.

[IpeanpruHUMaTE b MOXKET NOACIUTD 3TY IUIOLIATAL MEXKIY
HOMEpPAMH PA3IUYHBIX THUIIOB KaK XOYET.

OObIYHBIN HOMEp OyaeT npuHocuTh oTennto 2000 pyonei B
CYyTKH, a HoMep «J1tokc» 4500 pyOnei B CyTKHU.

Kakyro HanOOJIbIIYI0 CYMMY JICHET CMOKET 3apaldoTarh B
CYTKHM Ha CBOEM OTEJIE TIPEANPUHUMATEID !



Pemienue.
IIycTh B OT€I€ X OOBIYHBIX HOMEPOB U ) HOMEPOB «JIFOKCY
21x+49y=1099.

f(x,y)=2000x+4500y=500(4x+9y). fuauo- ?
- 1099-49y - 1099-49y 4396 1
X = o1 f(y)=500(4 o1 +9y) = 500(—21 y)

J(y) —yObiBaromas. 109949y >21  y <22
Econ y=1, 10 x=50.

fruaub=1(50) =2000-50+4500- 1= 104500 (py6.)



3amaua 4

Bxnaguuk mOJIOKUII ABE OJMHAKOBBIEC CYMMBI IO/
r % TONOBBIX B 0OaHKU «A» 1 «by.

Yepes rof yCiaoBUA 110 BKIAAY «A» U3MEHUINCH, U
OH MMOHHU3WJ TOAOBYIO CTaBKY 110 8 % I'OJ0OBBIX, B
TO BpeMS Kak 0aHK «b» OCTaBMII TOOOBYIO CTABKY

Ha IIPEKHEM YPOBHE.

Hawngure, npu KaKOM HAaMMEHBILIEM 1I€JI0M 7 BKJIa]l B
OaHke «by» depes Tpu rojga OyeT no KpaliHer Mepe
Ha 16 % Oosbnre, yeM BKJIag B OaHKe «Ay.



Pemienue.

BkJiag B 0aHK «A» Bxiaan B 0ank «b»
T'oanl

% CymmMma B CyMMa B KOHIIE % Cymma B CymmMma B
HavaJje roaa rozaa Hayajie Toga  KOHIIE roja
r r
1 r n (l+m)n roon (1+ﬁ)”
2 8 (1+L)n r 8 7 (1+L)n r 2n
100 160" " 100" 100 100
3 8 r 8 LAV UL I M r ) (1 ; j
(l+ﬁ)(l+@)" ( +1oo)( +1oo) g (Hlooj ! 100
> .
e T 6 8 0 1004216108 Tl 1 77
( ) ( X )
100 100 100 100 r>4116-10,8—100
r 116 8
l+—)>—(0+—) : — —
r V116 8 —
(1+—)> (1+—) r=17 .

100 10 100



3amaua S

Yacte neHer or cyMmbl 400 MiH. pyOien
pa3MelleHa B 0aHke 1moa /2% rooBhIX, a Apyras 4acThb
WHBECTUPOBAHA B IPOM3BOACTBO, MPHUYEM YEPE3 TOJI
3((HEKTUBHOCTH BIIOKCHHSI OKHUIACTCS B pasMepe 250%
(T.€. BIOK€HHAsI CyMMa X MJIH. pyOJIed 000OpauynBacTCs B
Kamurai 2,5x MIH. pyOieit), 3aTeM OTYUCIISIOTCS JCHbI !
Ha M3JIEPIKKH, ~ KOTOPBIE ~ 33/1AI0TCA KBaApPaTUYHOM
3aBHUCUMOCTBIO 0,0022x°. Pa3HOCTD MEXIy KallUTaIoM H
M3ACPKKAMH B IIPOMU3BOACTBE 00JaraeTcsi HajJoroM B
20%. Kak pacopenelnTh KalmuTal MEXAy OaHKOM M
IIPOU3BOJACTBOM, YTOOBI 4HEpe3 Irojd IOJYyYUTh OOIIYIO
MAaKCUMAJIbHYIO IIpUOBLIb OT pa3MeEIICHUS JeHET B OaHK
M BIJIOKEHUS JEHEr B NPOU3BOJACTBO? (CKOJIBKO MIJIH.
pyOJIeii COCTABUT ATa IIPUOLLIL?



PenieHnue.

"~ |Mpowsorcreo  |Bamx

BnoxeHo X 400-x (noo 12% 200)
Yepes roxa 2,5x 1,12(400-x)
N3nepxkn 0,0022 x

Hamor 20 %

HToro 0,8(2,5x-0,0022 X ) 1,12(400-x)

OyHKIUSA TPUObLIN
fx)=1,12(400 — x)+0,8(2,5x — 0,0022x°) — 400
fx) =-0,8:0,0022x°+0,88x+48.
fuans = 1(250) =-0,8-0,0022-250°+0,88-250+48=
= -110+220+48=158 (MnH. pyonein).
OtBeT158



3amaua 6

[lepBuunas unpopmanus paszmensercs o ceppepam Nel u No2 u oOpabatbiBaeTcs
Ha HuX. C cepsepa Nel mpu oObéme ¢ ['0aliT BXOAIIEH B HEr0 MHMOPMAIMH BBIXOIUT
20¢ I'Gaiit, a ¢ cepBepa Ne2 mpu o0néme ¢ ['0aifiT BXomsmeHd B Hero MH(OpMAIHK
BRIXOMUT 21t ['0aiiT oOpabotanHoi uHpopManmu;, 25<t<55. KakoB HauOobummit
001l 00bEM BBIXOMSIIEH HH(DOPMALMK TPU 00meM 00bEME BXOIALIECH UHPOPMALUY B
3364 ['Gaiit?

21



Pemmenne.
cnoco0 1 336f FEr

v v

Cepaep Neo1 ICepBep Neo2
v v

20x 21y
2

[Iyctb Ha cepBepe Nel oOpabatwiBaeTcs x°, a Ha cepBepe No2 oOpabaThiBaeTCs y2

['0aiiT u3 Bceil nepBuyHONM MHopMmanuu. Toraa X+ y2 =3364, a obpaborano Oyjet
20x+21y TI'caiir unpopmauuu. TpeOyercs Haiitu Makcumym cymmbl 20x+21y npu
YCIOBUU

X +y7=3364, 25<x<55, 25<y<55.



Tax xax 3364=>58, 10 x=>58cosa, y=>58sina 1 HEKOTOPOro yria oef0; n/2]. Tak Kak
20° +21° =29°, TO

20x+21y=58(20cos0 +21sina) = 58 -29(§cosa + 2sinoc) =58 -29sin(a+ )

29 29
/i 20
U1 BCIIOMOTATEIBHOIO yIlia ¢ C o=y inp=rs CrenoBatenbHO, HaubOJIbIICE
3HaveHue cyMMbl 20x +21y paBHO 58-29=1682. OHO JOCTUTaETCA IIPH

20 . 21 o
coso=—, sma=2—9, x=40, y=42, T.e. U1 3HAYCHUU, YIAOBJICTBOPSAIOLIUX YCIOBUSIM

29
DEXLN, 238 y=55.
OtBert: 1682.



Cnoco0 2

[Tycts Ha cepsepe Nel obpaGatsiaetcss x°, a ma cepBepe Ne2

oOpabaThIBaeTCH y2 ['Gaiitr w3 Bceii MNEPBUYHONM  HUHPOPMALUH. Torma

x* +1? =3364, a obpadorano Gymer 20x+21y TGaiir naopmarmn. Beipasiym y uepes

i y=\/3364—x2 . TpeOyercs  Haiitu  HamOOJbIIEE  3HAYECHHE  (DYHKIUH

£(x)=20x +21y/3364 - x*

2
21x  F(0)=0, 400= 441x ,x2:400 3364

3364 — x° 841

[loaroMy x=40 €IMHCTBEHHAsI KPUTUYECKA TOYKA U y:\/3364—1600 =42 . Ycnosud

2
25<x <55, 25< y<55 Bemonnensl. Ecmu x<40, T0 x* <1600, 400> o 5|

3364 - x*
f'(x)>0. Ecmn x>40, 10 f'(x)<0. [loaTOMy x=40 €CTh TOUKAa MakCHMMyMa. 3HAYUT,
oas = f(40)=20-40+21-42=1682.

OtBet: 1682.

=1600, x=40.




1
Cnoco0 3
A
g

X

0 58 \
m: 20x+21y =C
[: 20x+21y =0

[Tycts Ha cepeepe Nel oOpabathiBacTCs X', a Ha cepepe Ne2 0OpabatbiBacTCs
y* T6aiir 13 Beeit nepsiutoil magopmammi, Torza X’ + y2 =3364, a 00OpaboTaHo Oyer
20x+21y T'6aiiT urQopMaLHH.

Tak Kak 3364=58, 10 x°+ y2:3364 3a1a€T OKPYKHOCTH ®© pajuyca 38 ¢
[EHTpOM B Hayame Koopiauuar. [IpoBemem  1ENEBOM  BEKTOP a20.21) W
NepHCHIMKYIApHYr0 emy npamyr [:20x+21y=0, mnpoxomdmyw yepe3 Hayaio



KoopuHar. Jlyd, KoJuMHEApHBI BEKTOPY a(20;21), [epeceueT OKPYKHOCTh © B TOUYKE
A(40;42). Tlpsamast m npoxomsuas yepe3 TOuKy A(40;42) U MEpIEHAUKYIIPHAS BEKTOPY
a(20;21) OyaeT KacaTbcs OKPYKHOCTH o M 3a71aBaThes ypasHenueM m:20x+21y=C co

3HaYeHHEM C, HAMOOIBIIMM CPEIU BCEX MPSIMBIX TTApaJIICIbHBIX [ U MEPECEKAMINX ©.
YenoBus 25<x <55, 25< y <55 s Touku A(40;42) BBINOJHEHBL. 3HAYHT,

C...=20-40+21-42=1682.

Hauo

OtBeT: 1682,



3amaua 7

B 0ank nomem€H Bknag 64 000 pyoaen moxg 25%
roJIOBbIX. B KOHIIE Ka)XXI0ro W3 MEPBBIX TPEX JIET
(mocine  HA4YWUCICHHS  MOPOLICHTOB)  BKJIAJIYHMK
TOTIOJTHUTEIIbHO IIOJIOKHIJI HA CUYET OMHY U Ty XK€
(UKCHpOBaHHYIO cyMMY. K KOHIly 4eTBEPTOro roja
OCJI€ HAYHUCJICHUS MOPOLICHTOB OKa3aJloCh, YTO OH
coctaBisieT 385 000 pyoneun. Kakyrwo cymmy (B
PYOJISIX) €KETOQHO AO0ABIISII BKJIAIUYHUK?



Pemmienue.

[IycTh X pyOnen BKIQJUUK JOOABIIAN B KOHIEC KaXXJI0ro 13
MEPBBIX TPEX JIET. Torma Ha cyeTy B KOHIIE

l-ro roga 1,25-64 000+x =80 000+x py0Oneu, B KOHIIC

2-ro roga — 1,25(80 000+x)+x pyoOneii, B KOHIIE

3-roroma— 1,25 (1,25(80 000+x)+x)+x pyOiei, B KOHIIE

4-roroma— 1,25(1,25 (1,25(80 000+x)+x)+x) =385 000
pyoJieH

t\.«
Ut

L L+ = 308000:

(80 000+z) + )T

O

5 5
. ( 2.(80000+2 )+1 — 308000 1 - =
+

29Z

5 61z
125 000 + OT 08000: &1L — 183 000: 2 = 48 000.
2 16 @ 4 - 16 3 ™

Omeaen:: 48 000.



3agaya 8
Cemén [lerpoBuu nosoxkun 8000 pybaieil B cOeperatesibHbIi OAHK.
[lo ncreuenuu roga K ero Bkjiaay Oblin 100aBJIeHbl A€HbIU, HAUUCJI€ HHbIE
B KaueCTBe MPOLEHTOB, U, TOMUMO 3TOoro, CeméH [leTpoBuu yBesnumn
cBOH BkJiaj Ha 1360 pybsieit. Euié uepes roa oH peuiung cHaTb 1440 pyGaen,
a ocTtaJibHble 9360 pybOJiel 1oJ0KW1 Ha HOBbIM CPOK. Hemy paBHa
MPOLEHTHAs CTaBKaa B 3TOM OaHke?

Peuwternue. TlycTb npolieHTHAsI cTaBKa B 3TOoM OaHKe paBHa pY.
Torna uepes ron Bksaan Ceména I lerpoBrua 6yer

(8000 (1 + 1%) +1360) pyGueit.

[To ycnoBuio nosyyaem ypaBHeHHE

: B : P Y s
(8000 (1 -+ 100) -+ 1360) (1 ~+ 100) 1440 = 9360.
: P : Y 2 =
Orclona (8000 (1 + 100) - 1360) (1 + 100) 10 800 = O,
; p_\ _ _
3000 (1 + 100) + 1360 - (1 + 100) 10 800 = 0. )



2
. p L ] p  rm— :
000 (1 n 100) + 1360 (1 n 100) 10 800 = 0.

[Tyctb 1+ =— =z (z > 0), Torna

100
8000 - z* + 1360 - z — 10 800 = 0,

100 - 2° +17- 2 — 135 =0,

—17 £ /289 + 54000 _ —17 £ 233
200 200

_216 _ 108 _ ;8

200 100 100
DTO 03HAUaeT, uto p = &.

r12 =

Omsem: 8%.

30



3amaua 9

bank npemnaraer nsa Buga BkAa0B, « CtabuibHbiity u «IIporpeccus-
Hbii». Bnag « CrabunbHblit» uMeet npouenTHyto ctaBky 10% rogoBbix. Bknan
«IIporpeccuBnblit> — 6% 3a mepsblit rog U p%, HauMHAsE CO BTOPOTO Trojia.
[IpouenThl Mo BKIaay HAYKUCASAIOTCS Pa3 B IO/ K NPUOABASIOTCS K TEKYLIEH CYM-
Me Bkaaja. Haiiaure Haumenbliee uenoe p, npu KOTOPOM TPEXJETHUI BKJIAM
«[TporpeccuBHbIit» OKaXKeTC s BbITOAHEE, UeM « CTaO W bHbII».

Pewenue. Tlyctb pazamep BKIaga paBeH S.
Bksan « CraGunbHbiii» uepe3 3 roga — (1,1)38.

Brnan «IIporpeccuBnbiit» mnocje neporo roaa oynet (1,06)S, mocJge
Broporo rogja — (1 + p/100) - (1,06) - S, a nocsae TpeTbero roja —
(14 p/100)2 - (1,06) - S.

<<I_IPOF];)6CCI/IBHbIﬁ>> BKJIA /1 BbITOJHEE, KOT'1d

(1 4+ p/100)*-1,06-S > (1,1)3S;



(1 +p/100)?-1,06- S > (1,1)8;

(1004 p)? >

1,1)%
1,06 ’

(1+ p/100)* > (

(100 + p)2> 1,331

100 1,06 °

1,331 -100% 1331000

1,06 106

100 + p> /12556,6. . ..

= 12356,6. . .;
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100+ p > 1/12556,6. . ..

Yucno p uenoe, torna (100 + p) — Toxke uenoe. Bouucaum nea nocJeio-

BaTE/IbHBIX LEJBIX YHCA, MEXK/Ly KOTOPBIMH JIEXKHT /12 556,6. . ..

110% = 12100, 1112 = 12321, 112% = 12554, 1132 = 12769,

sHaumt 1122 < 12556,6... < 1132. Orcioa

112 < \/12556,6... < 113.

Tak kak (100 + p) wenoe uucao, o 100 + p > 113, p > 13. 3Hauur, HaAM
MOAX0AUT Ji1000e p > 13, a HaMMeHbLIee 110 AX0is1iee p paBHo 13.

Omeem: 13.
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3amaua 10

CewmeH IlerpoBud nonoxun 8000 pyoaen
B cOeperarenbHbli 0aHK. I1o ncTeueHnu roga K
€ro BKJ1aay ObLId 4OOaBICHEI ICHBIH,
HAYHCJICHHBIC B KAYECTBE MPOLICHTOB, U,
noMumMo 3t1oro, CemeH IlerpoBud yBenuumi
cBoH BkJ1aJ Ha 1360 pyoOneint. Emie dyepes roa
OH pemmia CHATh 1440 pyOinei, a OCTalIbHBIC
9360 py0Oaei MOI0KHUI Ha HOBBIM CpOK. UeMy
paBHA NPOILICHTHAs CTaBKa B 3TOM OaHKE?



Peuierue. TTyctb mpolLieHTHAs CTaBKa B 3TOM OaHKe paBHa pYb.
Torna uepesron Bknan Ceména I lerpoBuua Oy et

(8000 (1+ 100) +1360) pytinei

[1o ycaoBuio mosyuaem ypaBHeHue

(8000 (1+ )+136o) (1+ )-1440:9360.

100 100

Orciona (8000 (1+ )+1360) (1+ )—10800:0,

100 100

3000 - (1+100) 1360 - (1+ )—10800:0.

100

35



2
. p L ] p  rm— :
000 (1 n 100) + 1360 (1 n 100) 10 800 = 0.

[Tyctb 1+ =— =z (z > 0), Torna

100
8000 - z* + 1360 - z — 10 800 = 0,

100 - 2° +17- 2 — 135 =0,

—17 £ /289 + 54000 _ —17 £ 233
200 200

_216 _ 108 _ ;8

200 100 100
DTO 03HAUaeT, uto p = &.

r12 =

Omsem: 8%.
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3amaua 11

JIBa BKJIalUMKA BJIOXKUJIU JIEHBIW B 00111ee 1eJ10.
[Tocsie 3Toro ojinH U3 HUX 106aBUJ elll€ 4 MJIH. pyOJieH,
B pe3yJibTare Yero ero J0Js B 0011eM jejie
Bo3pocJsa Ha 0,06. A korja oH jo6aBuJ ellé 4 MiH. pyosen,
ero noJis1 Bogpocdaa eué Ha 0,02. CKoJIbKO JIeHer emy
HY>KHO 100aBUTb, UTOOBI YBEJIMUUTDH CBOIO J10J110 ellé Ha 0,037

PeiuenHiie.
M3HauasbHO: CyMMapHbIM BKJIAJ4 — 4 MJIH. .,

2 MJIH. p. — INePBOro BKJAaauuka. Ero goasa — =.

IR

[Tocae Toro, Kak nepBbii 106aBU 4 MJIH. P.
CYMMapHo BKJaL: (y + 4) MJH. p.,
(x + 4) — nepBOro BKJaUUKa.

r+ 4

Ero nons:
& y+4




z+d_ 2 _ 06
y+4 y
Q4(y —x) =0,06y(y + 4).
SaTeMaH'S— w+4:0,02,
+8 y+4
@ 4(y - ) 0,02(y + 4)(y + 8)
0,06y(y +4) = 0,02(y + 4)(y + 8)
6y = 2(y + 8)
y=4




A(y — z) = 0,06y(y + 4)
44— ) =0,06-4- (4 +4)

P = 9,02

Ecau no6aBut ewié k MJH. p.,
x+ 8+ k

TO —— @0 HOJI3.
U+ 8+ k &

r+8+k x+8 .
— = 0,03;
y+8+k y+8

1152+ k 11,52 _

12+ k 12 = Dl
1152E B mas  wm
5 — 0,96 =0,03:

11,52+ k£ =0,99(12 + k)
11,52+ k= 11,88 + 0,99k
k = 36.

Omesem: 36 000 000 pyGJien



Kpeaurnl
3agaya 12

30 nekabpst 2014 rona Cepreit MuxaiioBuu
B3s11 B OaHke 800 000 pyOuieit B kpeaurt. [ luan |
BbiMJiaTbl KpeauTa — 30 urcJjia KaxKa0ro CjaeayrouLero
Mecsilia OaHK HauucsisieT 2% Ha OCTaBLUYIOCS] CYMMY
noJra (To ecTb YBeJIMUUBAIOT A0AT Ha 2% ), 3aTeM
Cepreil MuxaisioBuu nNepeBoAMT B OAHK MJ1aTEXK.
Ha kakoe MuHUMa/IbHOE KOJIMUECTBO MECSILIEB
Cepreit MuxailJloBUU MOXKET B35ITh KPEJIUT,

l{’I‘O6b[ e2KeMeCsIUHbI€ BbII1J1AThI 6le1H He OoJiee
360 000 pyGueii?



Peuwienue.

[ Ipeanosoxum, uTo nepBbie MeCsILb
Cepreit MuxainnoBuu OyieT BblJIauuBaTh POBHO
o 360 000 pybJien.

I_IOCJIG nepBoro MECHILLA.
1,02 - 800 000 = 816 000 py6ureii,
816 000 — 360 000 = 456 000 py6uei.

[locsie BTOpOro mecsiua:
1,02 - 456 000 = 465 120 py6unen,
465 120 — 360 000 = 105 120 pyOJien.

[Tocne Tperbero mecsuia:
1,02-105 120 = 107 222,4 pyOJien,
107 222,4 — 107 222,4 = 0.

41
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3agaua 13

AJleKceM B3I KpeauT B OaHke Ha cpok 17 mecsnes. 1o
OOTOBOPY AJIEKCEU JOIKEH BO3Bpallarbk OAHKY 4acTh JICHET B
KOHIIE KaKJ0ro MECSIIA.

B KOHIIE KaXJIOTO MECSIa K OCTaBIICMCS CyMME OCHOBHOIO
goara gooasisieTcs r% 3TOM CyMMbI U CBOUM €KE€MECSYHBIM
IJ1aTEKOM AJIEKCEM MorallaeT 3TH J00aBJICHHBIC IPOLICHTHI U
YMEHBIIIACT CYMMY HOJITA.

E’xeMecsuHbIC I1aTeKU NOA0UPAarOTCS TaK, YTOObl CyMMa J0JITa
YMEHBIIAIACH HA OAHY U TY K€ BEINUYMHY KOKIBIM MeCsI ( Ha
IIPAKTUKE TaKas CXeMa Ha3bIBACTCA «CXEMOM C
ni(pepeHIMPOBAHHBIMH ILIATEKAMM ).

M3BeCTHO, 4TO 0OIIasi cyMMa, BhIIlJIaueHHass AJIeKkceeM O0aHKY 3a
BECh CPOK KPEAUTOBAaHMSI, OKa3ajaachk Ha 27% OoJbIle, yem
CyMMa, B3saTas UM B 10ar. Haigure .



Pemienue.

Mecsy Cymma Hauyucsieno Otnaa Josxen
100 100 17 17|
2 15 16, v 16 16,, 7 16, 15 15
17 17" 100 17 17 100 17 17 7N
3 Dy b ML Y L . N 14
17 17" 100 17 i7" 100717 I 7
17 1 1 r 1 . S r 1 0
prr= e, T NN
17N 17" T 100 17 17" 100 17
N+— (N+16N+15N+ 3t 11\/)—1271\1 I i NP
100 17 1 i S 17 2 -
- 9r =27 r=23
174+16+15+---+1)= 10,27
100 - 17( )

OtBerT. 3
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3amaua 14

Apkanuii B3sin B kpeaur 1200 py6aeit Ha 3 roaa noja 10% rogoBbIx (310
03HAuaeT, uUTo B KOHLE Kaxkaoro roja 0aHk yeesuunsaet joar Ha 10%). Co-
CTaBbTe MJIaH MOTalleHUs1 KpeauTra rno cxeme ¢ aAuddepeHIUPOBaHHbIMY 14~
TeKaMU (10 UCTEUEHUHU KAXKJI0T0 roj1a CyMMa J10/1ra YMEHbLIAETC 51 HA OJIHY U TY

’Ke BeJINUUHY ).

[on|ITpoueHTHbIA naTé XK | BbiIaTa a10J1ra |roA0BOM B3HOC [0CTATOK JI0J1Ta
10% 1200
l 120 400 520 800
2 80 400 480) 400
3 40 400 440 0




3amaua 15

Kauent 3511 15 960 000 py6aeit B kpeaut noj 30% rooBbix.
[To HcTeueHuH KaxK10ro CaeyIoLIero roja 6anK Hauncisier
[POLEHTBI Ha OCTABLIYIOCS CYMMY JI0/ITa (TO €CTh YB&JIHUHBAET
noar Ha 30% ), 3aTeM KJIHEHT NepeBOIUT B OAHK ONPENENEHHYIO
CYMMY €XKeroJHoro maarexka. Kakoit o/mkHa ObiTh CyMMa
€XKEroIHOrO 11aTexa, YToObl KJAUEHT BbITJIATHI J10JIT
TpeMst PABHBIMHU €XKEroHbIMH T/1aTeXKaMK ? -



Pemienue.

[[yCTb MCKOMBIH €KeroHbIi Niatéx — x pyoJiei.

Jloar B KOHILe MepBOro roja:
1,3 - 15960000 — x = (20748000 — x) pybJeii.

B kKoH11e BTOpOrO:
(1,3 - (20748 000 — ) — x) = 26 972 400 — 2,3z pyOJien.

B KoHI11e TpeTbero:
1,3(26 972 400 — 2,3x) — x = 35064 120 — 3,99z pyOJiel.

35064120 — 3,992 = 0
x = 8 788 000

Otset: 8 788 000 pyoOnei



3amaua 16

B urone mianupyeTrcsa B34Th KpeJauT B OaHke Ha cymMmy 10
MJTH py6Jiel Ha HEKOTOPHIHN CPOK (IeJ1oe YUCIO JieT). YCJIOBUS €ro
BO3BPATa TAKOBBI:
— KaxXJIbIil gHBapb JOJTr Bo3pacTaeT Ha 20% 110 CpaBHEHUIO C
KOHIIOM IIPeJILIAYINEro rojia;
— ¢ deBpajid 0 HUIOHb KaXkJIOro ToJia HEeOOXOJUMO BBIIIJIATUTH
JacThb JOJITa;
— B HIOJIe KaXXJOTO IoJIa JOJT JIOJNKEH OBITh HA OJHY U Ty K€
CYMMY MEHBIIIE JIOJITa Ha HIONb MPEALIAYINEro roja.

Ha ckosbko sieT miianupyeTrcd B34Th KPEJUT, €CJIU U3BECTHO, UTO
obIaa cyMMa BBIILJIAT IIOCJIE €T'0 ITOJIHOTO MOTallleHUS COCTABUT
18 muH pyOnen?
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Penienmne.

n — CPOK KpeauTa (LIEJI0€ YuClIo JeT), 1-as
COCTAaBJISIONIAs BhIILUIAT — €XKETOIHBIN TIJIATEXK 110
KpeauTy x . Torma

10
10-x
10-2x

10-nx
— ITIOCJIENOBATEILHOCTD BRITIJIAT 1-0M COCTaBIISIOMIIEU
110 KPEIUTY.

10-nx=0,
OTKYyIa 10



Jlosir iepej; 6aHKOM (B MJIH pyOJieil) 110 COCTOSTHUIO Ha, UIOJIb
JIOJI?KEH YMEHbIIaThCs JI0 HYJs PAaBHOMEPHO:

10(n — 1) 10-2 10

11 11 11
BTopas cocraBisronias — BbIILIaTa NPOLEHTHON CTaBKH

10, y U

Ilo ycioBuio, Kaxkaplit sHBapb J0JT Bo3pacTaeT Ha 20%, 3Haum,
IOCJIEIOBATEILHOCTD Pa3MepoB Jlo/ira (B MJIH pyOJieil) B stHBApE

TaKOBa.

12(n - 1) %3 12

141 Il 1l

12,

I_IOCJIQIIOBaTeJIbHOCTb [IPOLLIEHTOB HA OCTATOK J0JIT'd

5 2(n —1) 2.2 2.1
Y n 2 e n y n 25




CitejioBaTeIbHO, BBIILIATHI (B MJIH pyOJIeil) JTOJ>KHBI OBITH
CJIEJIYIOIUMMU:

2+10 2n—1)+ 10 4+10 2+10

n n 18 1l

Bcero CJIelyeT BbLIIIJIATUTD

10+2- = 10+2-

n 2

— .
(n Q= L)oo B2 1) o1 = n+11(MmaH pyOJieit).

O61as cymMma BBIILIAT paBHa 18 MuiH pyOJieil, mosTomy n = 7.

OrgeT: 7.
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Kpurepuu

Conep:xanue kpurepus, 3aganue 17 bajibl
OO0O0CHOBaHHO MOJYYEH BEPHBINA OTBET 3
BepHo nmocTpoeHa MareMaTuyecKasi MOJIEI b, PEIIEHUE
CBEIECHO
K UCCJICIOBAHUIO 3TOM MOJEIIM U TTOJYUYEH PE3YJIbTAT: 2
— HEBEPHBIN OTBET M3-3a BHIYUCIUTEIBHON OLINOKMU;

— BEPHBIM OTBET, HO PEIICHUE HEAOCTATOYHO 0OOCHOBAHO
BepHo nmocTpoeHa MareMaTuyeckasi MOJIEI b, PEIIEHUE
CBEJICHO K MCCIIEIOBAHUIO 3TOM MOJIENHU, IIPU 3TOM 1
pPEIICHUE MOYKET OBITh HE 3aBEPILICHO
PenreHre HE COOTBETCTBYET HUA OJTHOMY M3 KPUTEPUEB, 0
MIEPEYNCIICHHBIX BBIIIE

Maxcumanvuoli OaL 3
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3amaua 17

15-ro suBaps ObLT BBIJAH KPEeIUT HA pa3BUTHE Ou3sHeca. B
TaOJINIlE TPEJICTaBJIEH IpadUK €ro MOTralleHud. [eKyIui JIoJr
(TI) BBIpazkaeTcss B MPOIEHTAX OT KPEIUTA.

Hara | 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.07
T | 100% | 90% | 80% | 70% | 60% | 50% | 0%

B KoHIIe KaxXJOro Mecdla, HauuHas C SHBapPs, TEKYIIHH JOJIT
yBenuunBaeTcd Ha 4%, a BBIJIATHI 110 IOTAIIEHUIO0 KPEJIUTa,
IPOUCXOIUIN B TIEPBOI IOJIOBUHE KaXKJOr0 MECAIa, HAUYMHASA C
deBpansg. Ha cKoIbKO NMPOIEHTOB 00Iasi CyMMa, BBIIIAT IIPU
TaKUX YCJIOBUSAX OOJIbINIE CyMMBI CAMOTO KPEeIuTa’
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Pemmienue.

IIycth S — cymma kpeaura.

1,04(S+0,95+0,85+0,7S5+0,6S+0,5S)-
-(S+0,95+0,85+0,75+0,6S+0,55)=

=0,04(S+0,95+0,8S+0,7S+0,6S+0,5S) = 0,04-4,5S=0,18S.
IIeperuara coctaBut 18%.

OtBerT. 18 %



3amaua 18

B uione 2017 roga nnaHupyetcs B3siTb KpeauT B OaHKe Ha
TpU roaa B padmepe S mMJH pybuieit, rae S — uesnoe 4ucsio. YCa0BUs ero Bo3-

BpaTa TAKOBbI:

— KaxK/blil siHBapb A0JT yBesnuuBaercsi Ha 25% Mo CpaBHEHHIO C KOHLOM

[peablayLLero roaa;

— ¢ eBpasis N0 UIOHb KaXK10ro roga HeoOX0AMMO BbIJIATHTb OJHUM [JaTe-

2KOM 4acCTb A0J1Ira,

— B HIOJIE KaxKJ0I'0 rojga A0J1I' 10J12K€EH COCTABJIATL 4aCTb KpeAHUTad B COOTBET-

CTBHUHU CO cJieaytouler TabJuLed.

Mecsuuron

Hiwoab 2017

Hioab 2018

Hiwoas 2019

Hioab 2020

Jdoar

S

0,75

0,45

0

Haiiaure HaumeHbliee 3HayeHue S, Npu KOTOPOM Kaxkaasi U3 BbinJat OyaeT

OoJiblue 3 MJIH pyOJieH.




Pewenue. Tlycts S — cymma Kpeauta; x1, T2, £3 — BblJaThl ¢ eBpans
[0 HIOHb Ka)<aoro roga. Hauncaenue 25% coOTBETCTBYET YMHOXKEHHIO HA KO-

25
sbdbuLmeHT 1 + — 100

rpacuky norallieHus Kpeaura:

= 1,25. CocTaBuM ypaBHeHHUsl, KOTOPble COOTBETCTBYIOT

20188 1255 — %, =078,
2019r.: 1,250,758 — z5 = 0,45,
2020r.: 1,256-0,45 —z3 =0.
Takum 06paszom, BbinaaThl ¢ heBpads N0 UIOHb KAXKA0r0 rofa COCTaBASAIOT
zi = 0.555; 25:=04785; w5 = 0.BS.

Haumenblias u3 Bbinaat A0/kHa ObITh 6odblie 3 MaH pyOJei:

04755 >3. §>3. 2000 o S>6£

475 19 19

HaumeHblIMM Lie/1bIM UHCJIOM, YAOBJAETBOPSIOLIMM MOCJEeIHEMY HEpaBeH-
CTBY, siBasieTca S = 7.

Omesem: 7.



BO3BpaTa TaKOBbI:

3amaua 19

B uione 2017 roga nnanupyercs B3siTb KpeauT B OaHke B
pa3mepe S Tbic. pyOJielt, rae S — HaTypasibHOe YHCJ0, Ha 3 roaa. YCJ0BUs ero

— KaXKIbli siHBapb A0Jr yBesanynBaeTcsi Ha 20% no CpaBHEHHIO C KOHLOM

npeablLayuiero roaa,

= (i)eBpaJ]ﬂ 10 MIOHb Ka)K10ro roja HeoOXO0AMMO BbIJIATUTb OAHUM [J1aTe-

2KOM 4aCTb A0J1ra,

— B HI0J1€ KaXXJ0r0 roga A0Jr A0J2KeH COCTaBAATb YaCTb KPeAUTa B COOTBET-
CTBHH CO cJeaytoulen Tabauuen.

Mecsu uvron

Hioab 2017

Hioab 2018

Hioab 2019

iwoab 2020

Jdoar

S

0,755

0,35

0

Haiaute HaumeHbLuee 3HaueHue S, IpU KOTOPOM KaxKaasi U3 BblJat Oyaet
COCTaBJIATH LEJIOe YHUCJIO ThiCAY pyOJieH.
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Pewenue. Joar nepen 6aHKOM (B TbIC. pyOJied) N0 COCTOAHUIO HA MIOJb
Ka)<10r0 rojia J0JI2KE€H YMEHbLLIATHCSA A0 HYJs CJAeAYIOLUM 00pasom:

S5z 0.459: 0,.35: 0.

[lepBbiii ro

1,28 —zi = 0,758, .zi= 0,458S;
BTOPOU TMOJL:

1,2 0,758 —z3 = 0,35, x5 = 0,545;
TPETHUH 0L

1,2 ; 033 — T3 = 0, I3 = 0368

[To ycaoBuio uucaa

o 98, 218 98
' 207 50 ' 25

JNOJI2KHbBI ObITh LEJIBIMU. 3HAYMUT, YUCJI0 S A0JKHO aeautbes Ha 20, 50 u 25.
Haumenbliee obuuee kpaTHoe 3Tux yucea pasHo 100.

Omesem: 100 Tbicay pyO.ied.
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KHMIM MOXXHO 3aKas3aTb B HalLLEM
MHTEPHET-Mara3nHe Ha cauTe:
www.legionr.ru

CnpalwumBaunTe
B KHWXXHbIX MarasmHax ropoaa!



Cnacubo 3a eHumaHue!
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