MUWHUCTEPCTBO MUHHUCTEPCTB POCCUMCKOW ®EJIEPALIMU

depepanbHOE TOCYJApCTBEHHOE OI0/PKETHOE 06pa3oBaTe/ibHOE yYpeXAeHNe BhICIIEro MpodeccCHoHalIbHOTO
006pa30BaHMsI HAI[MOHAIbHbBIN UCCJIEeI0BATE/NbCKUN YHUBEPCUTET "MOCKOBCKasi BbICIIAS IKOJIA MyTEH U
co0611[eHHs B UHGOPMALIMOHHBIX TEXHOJIOTUSX, MEXaHUKE, OPUCIIPYIEHIUU U ONITUKE MEX/IyHAPOJHbIX
OTHOIIIEHUH B 06/1aCTHU HAHOTEXHOJIOTUYHBIX BbICOKOBAKYYMHbIX 3JIEKTPHUYECKUX OU3HEC-YCTAHOBOK U
NPUKJIAIHON PEJIUTHU B KOCMOHaBTHKe UM. ['yoku bo6a npu [Ipesunente PO ®CE ABBI'/] B ayse I1cbok”
COBMECTHO C ArTeHTCTBOM 110 60pb6e u OTIe/I0M OTAEe/KH, IPU y4acTUu KoMHUTeTa Mo KOHTPOJII0 KOMUTETORB
10 KOHTPOJII0O KOMUTETOB 110 KOHTPOJIIO 33 KOMUTETaMU

npeacraBJdeT:

CTporo-HacTporo 3amnpenieHo K IpocMoTpy BceM 4ieHaM npaBuTeabcTB CIITA, ctpaH EBpocorw3sa u HATO.
HapyiiuTesied 3Toro TpeboBaHud 6VAeT npeciaefoBaTh TY3UK COBMeCTHO ¢ UHTEpPIOTOJKOM.

Yepxkecck, 2015 r. H.3.



COJIEPYKAHUE

BBegeHue 3
[Ipumepsl 3a1a4 4
3akJiroueHue npeAnocaesHss
Jlutepatypa nocJjeHss



BBEJIEHUE

ABTop - /bxeHAy6aeB JyapA — TPAJULMOHHO BhIpa)KaeT 6/1aroJapHOCTb BCEM JIIO/SAM, KOTOPbIE XOTs
6bl MeJIbKOM BUJeJIM ero paboThbl 10 MaTeMaTHKe U IPU 3TOM He pyrajucb MaTepHbIMHU cj0BaMU. [lo/ib3ysick
cay4yaeM, Xo4yy No6JsarofapuTb 3aMeyaTesbHbIA calT B HHTepHeTe http://4ege.ru/ 3a ygUBUTeJbHOE
6eccTpalive NpU pa3MelleHHH MOMX HU Ha UTO HEero/lHbIX TPY/I0B, a TaKKe 3a BO3MOXXHOCTb XBaCTaThCs Nepe],
PO/ICTBEHHUKAMH KOJIMYEeCTBAMU CKAYUBaHUHN KaXKJj0l pabOThI.

Wpes co3anus ouepeiHOro 6€306pa3HOTr0 METOAUYECKOTO YEro-To BOSHUKIIA 10 MPUYHHE MOSIBJIEHUS
HOBOU (Mo cojiepkaHui0 U GOPMYJUMPOBKE) 33Jayd MOJ; HOMepoM JAeBsATHa/AUAaTh B KMMe npoduibHOro
YPOBHH.

[TockoIbKyY TOKa ellje B CETH OYeHb MaJlo MaTepHasa 06 3TOW 3ajZjaue, HAMMCAHHOTO aBTOPUTETAMHY,
MaJIo CaMMX THUIOBBIX 33/ja4 (110 CPaBHEHHMIO C JIIOUMOH 33/1a4el ¢ mapaMeTpoM), To caM [aycc BeJsies1 co3JaTh
noco6ue, KOTopoe 6yZeT colep:KaTb UMEHHO pelleHus .

MaTepI/IaII aipeCoBaH MO4YTH BCEM KeJlalollKuM, OAHAKO a6I/ITypI/IeHTaM, KOTOpbIE€ U 6e3 Toro XooAT
Ka)Kﬂbe/’I A€Hb K penneTuTopaM, yCTAOT B LIKOJIE, 3dHUMAIOTCA IJIATHO 10 UHTEPHETY U BOO6HJ,€ yKe HU4ero He
XOTAT, iydlie 3Ty METOAUYKY OTJIOXKHUTb A0 JIYHYIINX BpEMEH U MOUTH IMMOKyIIaTh.

KHura moJiydyusia TOJIOKUTENbHBbIE OT3bIBbI HAay4YHBIX COTPYAHUKOB OT/jesa Mo 06ecrneYeHUIo
MPaBUJIBLHOTO MMPOU3HOLIEHUS yiapeHus B cyioBe "ob6ecnedeHre” HUM MUHKOM3KOHOMOMHOMHOM.


http://4ege.ru/

[TPUMEPLEI 3AJAY

3agaya 19 (0) us gemoBapuanTa EI'3-2015 no matemaTuke npopuIbHOTO YPOBHSI.

31 pekabps 2013 roxa Cepre#i B3ss1 B 6aHke 9 930 000 py6uieti B kpeauT non, 10% rogoBbix. CxemMa BbINJIATHI
KpejuTa cieayomas: 31 gekabps Kax/A0ro cleAyolero roga 6aHK HAYMCISET HPOLEHThl HA OCTABLIYIOCS
cyMMy goJira (To ecTb yBesMyuBaeT goJr Ha 10%), 3aTeM Cepreil nepeBoJUT B 6aHK ONpe/ie/IEHHYI0 CYMMY
eXeroJiHOro mjaTexa. Kakod [o/pKkHaA ObITh CyMMa €XXeroJHOTo IJaTexa, 4To6bl Ceprei BBIIJIATUJ J0JIT
TpeMsl paBHBIMU €XKEeroJHbIMU MJIaTeKaMU?

Pemenuve u3s qeMmoBapuaHTa.

[lycTh cyMMa KpeAuTa paBHa a, €XKeroJHbIH IJaTeX paBeH X py6sel, a rogosele coctaBiasioT k%. Torpa 31
JleKabps KaKJ0ro rojia ocTaBLIasics CyMMa JjoJira yMHoXaeTcsl Ha Koaddunuent m = 1 + 0,01k. [Tocsie nepBoit
BBIIJIAThI CyMMa J10JIFa COCTaBUT: 8; = am — X. [locsie BTOpo# BbINJIaThl CyMMa J,0JIra COCTABUT:

2

a,=am—x=(am—x)m—x=am? —mx—x =am? — (1 + m)x.

[locne TpeTbEﬁ BbIIIJIATbI CYMMd OCTaBIIErocd A0JIra.

3
m>—1
a3:am3—(1+m+m2)x=am3—ﬁ-x.

[lo ycaoBuio TpeMA BbIILJIaATaMU Cepreit JOJIKEeH IIoracuThb KpeauT MIOJIHOCThIO,
3 m3-1 am3(m-1)
MO3TOMY am” — ——+ x = 0, oTkypa x = ———

m3—-1
[Ipua =9930 000 uk =10, nonyyaem: m=1,1u
~9390000-1,331-0,1

x = 3993 000 (py6eil).

0,331
OtBeT: 3993 000 pyb6siei.
ConepxaHue KpuTepus Bajibl
060CHOBaHO M0JIy4YeH NPaBUJIbHBINA OTBET 3
[losyyeHO BepHOe BbIpaXKeHHUe JJIfl €XeroJHOro IJaTea, HO JOoNylleHa BbIYMCJIWTe/bHas 2
01IMOKa, IPUBEAILIAsl K HEBEPHOMY OTBETY
C nmoMoILbI0 BEPHbBIX PaCCyKJEeHUH M0Jy4eHO YpaBHEeHHE, U3 KOTOPOT0 MOXeT ObITh HalZeHO 1

3Ha4YeHHe eXeroJHoro IJjaTtexa, HO KOB(])(])I/II_[I/IGHTI:I YpaBHEHHA HEBEpPHbIE€ H3-3a OLIMOKH B
BbIYHMCJIEHHUAX

PellleHre He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, NepEeYUCIeHHbIX BbILIE 0

MarxcumabHbIH 6311 3

Yo 3T0 32 K03 PHUIIMEHT YMHOKEHHUS OCTaBIIErocs Jora?

OTBeyaeM: nmycTb Mbl B3s/M X py6sed y 6aHKa noj k mpoueHToOB rofoBbiX. Cief0oBaTesbHO, HAll J0JT
COCTaBJISIET CHavaJla Te ke caMmble X pybJieil.

[Ipowen rox, Tenepp Ham Aoiar 6aHky coctasiaseT X + X - k% = (1 + 0,01-k)X. MuoxuTesis 0,01 npocrto
NepeBOUT 3HAYEHHUE, JAaHHOE B MPOLEHTAX, B 00bIYHOE YHUCJI0BOE. [l/1s1 SKOHOMHUHM MECTa U JJIs1 KPacoThl, Ob1JI0
pelIeHo 3aMeHUTb MHOXKHUTEJIb epe/; X Ha m, BOT U BCE.

m>-1 o
IloueMy 3T0 MHTepecHo 1 + m + m? = p— 6e3 BCAKUX 00'bICHEHUI?

[loTroMy 4TO 6blia mMpuMeHeHa QopMyJsia CyMMbl 3JIEMEHTOB I'eOMETPUYECKONW NPOrpeccuH, NMepBbId 4jeH
KOTOpOU paBeH 1, a 3HaMeHaTeJsb paBeH m. Bcero asiemeHTOB 3.

4




HAITOMHWHAHHUE

EcTb HekoTOpash 4MCJOBas TMOCJAEJ0BAaTEJbHOCTb, KaXKAbIH 3JIEMEHT KOTOPOW OTJIMYAeTCs OT
npeAbIAyInero B q pa3. Eciv nepBbiil 3/1eMeHT TaKOW MOC/IeJ0BaTEJIbHOCTH paBeH bi, BTopod b, = by - q,
caeayomui bz = bz q =b1 - q- q = Db q? 3seMeHT c HOMepPOM n paBeH b, = bn1 - g = by * g1, To Takas
MOC/eJOBaTeJbHOCTL 4YHCEJN Ha3blBAaeTCs TIeOMETPHYECKOH ImporpecchMedd, a 4YHCJIO ( Ha3bIBaeTcs
3HaMeHaTeJIeM reOMeTPUYECKOH MPOrPECCHH.

BbiBO1 $OpMYJibl CYMMBI YJIEHOB F€OMETPHUYECKOM MPOrPECCHH.

[lycTh XUBET reoMeTrpuyeckass nporpeccus bq, bz, bs, .., by co 3HameHaTenem q # 1. Beinuiuem eé
CYMMY:

Sn:b1+b2+...+bn.

YMHOXKUM (3TO TaKOW NpHUeM, HUYEero JIMYHOTO) Tellepb Hallly CyMMy Ha 3HaMeHaTeJb U IOCMOTPHUM, YTO
MOJIYYHJIOCh:

snq=biq+b2q+..+bug=b2+bz+ ..+ bns1.
Tenepb MOCMOTPUM Ha Pa3HOCTD Sn( — Sn:
Snq - Sn =b2 + b3 + ... + bus1 - b1 + bz + ... + by = bni1 - by
Snq = Sn = bn+1 - b1.

OTKyZa JIETKUM JIBUKEHHEM PYKHU:

:bn+1—b1:b1qn—b1:b1(qn—1)
"ogq-1 q—1 q-1

Ecau Tenepb nopasMbllLISATh, YTO HUKOTJA He ObIBaeT JIMIIHUM, TO MOXKHO NMOHATH ciaeaywoliee. Eciau |q|<1,
TO sicHOe JieJio q* — 0 (1o CBOMCTBY NoKa3aTeJbHOM GYHKLIMM), @ 3HAUYUT

b

1 o o
Spn = m - c])opMlea CYMMBI N 3JIEMEHTOB 0EeCKOHEYHO Y6bIBaI'OI_IJ,E‘I/I reoMeTpuieCKoH nmporpeccuu.

OfiHaKo, HUKTO He TOBOPHT, YTO MoJiyueHHas paHee ¢popMyJia nepectaeT pabotaTh Aus |q|<1, HeT. [IpocTo
HoBasg GopMyJia Mpolle U Becese.

OueBH/IHOE CBOWCTBO reOMeTPUYECKOM MPOrPECCUHU C 3JIEMEHTAaMU O/IHOI'0 3HaKa:
by | = vV bp-1bpt1.
[Ipumep: -1, -2, -4, -8, -16, cymma -1(25-1) /(2-1) = -31.

B Hamie#t 3a71a4e: by = 1, = m, cymma sz = (m3 - 1) /(m - 1). He Ha/1o TOJIbKO TYT HUKAKUX GOPMYJ Pa3HOCTH
Ky00B IPUMEHSATb, UTO-TO TaM COKpallaTh... BCé U Tak KpacMBO U KOMIAKTHO.



Tenepb KOorjaa Mbl pa306paJme C NIpeaIOXKEHHBbIM pelleHHNEM 3aja4i U3 AeMOBAPHAHTA, IOPAa Y3HATb
Apyroe pemeHrne, HaltluCaHHoe MHOH elie JieToM 2014 rojia, Torja He 3HaBlI€éM KaHOHHUYE€CKOT'O peleHHd.

[Iyctb F=9 930 000 - Bes1MuMHa KpeAuTa, X — MCKOMasi BeJIMYMHA €XKEeroJHOTO MJjaTexa.
[lepBbIii rOA;
Joar: 1,1F;
[lnatex: x;
Ocratok: 1,1F — x.
BTopoii roa;
Joar: 1,1(1,1F — x);
[lnatex: Xx;
Ocrarok: 1,1(1,1F —x) — x.
Tpetuii roz:
Joar: 1,1(1,1(1,1F — x) — x);
[lnatex: Xx;
OcTtaTok: (0, IOTOMY YTO 10 YCJOBHUIO ObLJIO BCETO TPU MJIaTeXKa.
EfvHCTBEHHOE ypaBHEHUE
1,1(1,1(1L,1F —x) —x) —x =0, 1,331F = 3,31x, x = 3993000.
OTtBeT: 3 993 000 py6.iei .
[ToueMy 3TO penieHre HenpueMeMoe? He 3Hato, JaBaiiTe pa3bupaThbCs CTPOTO N0 KPUTEPHUSIM.

O6ocHOBaHUe UMeeTCs], IpUYeM O04eHb N0 POOHOE — YTO MPOUCXOAUJIO KXl roJi. BeipaxkeHre, U3 KOTOPOTo
MOXXHO NOCYMTATh BeJMYUHY IJaTexa, noaydeHo 1,331F = 3,31x. Bce paccyxaenua okasaaucb BepHBIMHU U
OIIMOKHU HET.

A crasarwo CaMOMy cebe 3a CBOe COOCTBEHHOe peuieHue MaKCHUMaJIbHbIA 6aJiJl. HOJIy‘{aeTCH, 4TO
pelieHre 3TO OY€Hb JaxKe IpueMJsieMoe.

OzHako-1! Eciiv npeAnoioKUTBh, YTO NPOLeHTHAA cTaBKa He KpacuBble 10%, a ctpawunsble 13,66613%. LlaHcel
rZie-ToO YyMepeTb 0 X0Jy YMHOXEHUH WJMU COMTH C yMa NpU MOAPOOGHOM PACHMCBIBAHUM MHOXKHUTEJS NMPU
BEeJIMYMHE JI0JITa 32 KKABIN I/l pe3K0 YBeJUYUIUCh. /I06aBUM K 3TOMY ellle U He MajJleHbKHe 3 roja, a jieT 25.
Takoe KOJIMYECTBO rOZ0B HEe XBATUT JONOJIHUTENbHbIX 0JIaHKOB [10pOOHO paclHChIBATh.

Bot u npuexasnu!

[ne-To B ryybvHe AyIIM, KOKAbIM M3 HAC NOHMMAaeT, YTO pelleHHe 33/layd BBICOKOI'O YPOBHS
npodUJIbHOr0 3K3aMeHa M0 MaTeMaTHUKe JI0/DKHO JIEMOHCTPUPOBATh MaTEMAaTHUYECKYIO KYJbTYpPY: YIA0OHbIE
k03¢ dueHThl; KpacuBble GopMyJibl A obilero ciaydass (a He uMeHHO g 10% U TOJIBKO TpeXx JIeT);
HACTOJIbKO MaJioe KOJIMYeCTBO BBIYHMCJIEHHWH, HACKOJIBKO 3TO BO3MOXXHO — BCE KaK B HACTOSLIeH >KU3HH, B
HacTosileM 6aHKe. K 3TOMy HY»>KHO CTPEMHUTbCS, B ITOM U COCTOUT CYTh 3a/a4H.

OpHako-2! Bcé ke HUKTO He HMMeeT NpaBa MOCTAaBUTb He MAaKCUMasIbHbIM 6asi 3a MpPUBEJEHHOE BBIIIE
pemenuve. Ha EI'D u He Takoe 6bIBajio, UHOTrAa ObiBlIyto C6 peliasy He MaTeMaTHYeCKMMHM MeTOJlaMH, a
COUYMHEHHEeM-pacCykJjeHrueM, a B HHPOpMaTHKe BOoOOLIe ObLI BbIOOP MeX/y HAlNMCAaHHEM Ha S3bIKe
NpOrpaMMHUpPOBaHUsA WM MPOCTOM BEJUKOM PYCCKOM, HO C MOJIHBIM OOGOCHOBAaHMEM ajiropuTMma. YTo yx



rOBOPUTH O NpaBuJie "NPU pellleHUH 3334 Bbl MOXKeTe HCI0J1b30BaTh JI06ble GaKThbl U3 JII0O60r0 MKOJIbHOIO
y4yebHUKa 6€3 BCAKHUX JI0KAa3aTeJbCTB".

3azmauya 19 (1).

31 nexkabpsa 2013 roga AHpei B35 B 6aHKe HEKOTOPYI0 CyMMy B KpeauT 1oJ; 10% romoBbix. CxeMa BbINJIAThI
KpeauTa cieaywoinas: 31 fekabps Kak/Joro cJaeAyrolero roja 6aHK HAauYUC/AsSET MPOLEHTHl HA OCTABIIYIOCH
cyMMy goJra (To ecTb yBesquudBaeT fojar Ha 10%), a 3aTeM AHfpell nepeBoguT B 6aHK 3 460 600 py6.ieil.
Kakywo cymmy B3sis AHAped B 6aHKe, eCiM OH BBIIJIATHJI JOJI TpPeMsl paBHbIMH IJaTeXaMHu (TO ecThb 3a 3
roaa)?

JelicTByeM no HakaTaHHOH. [lycTh X - uckoMas BennuuHa, k% - npoueHTHas cTaBKa [0 KpeJguTy, y -
exxeroHbld miatex. Torga 31 gekabps KaAoro roja ocTaBLIascs cyMMa JoJra OyAieT yMHOXaTbCsl Ha
koapdunrent m = 1 + 0,01k. [locse nepBo#l BbIIJIATHI CYMMa J0JIra COCTAaBUT: X1 = mx - y. [locsie BTOpoi
BBIIJIAThI CyMMa J10JIra COCTaBUT:

X=mx;-y=(Mmx-y)m-y=m2x-my-y=m2x-(m+ 1)y.
[Tocne TpeThel BbINJIaThl CyMMa OCTaBLIEr0Cs [40JIra:

x=mxz-y=m3x-(m?+m+ 1)y=m3x-(m3-1)y/(m-1).
[To yciioBuio AHApeN BBIMLJIATU JOJT 33 TPU rojia, To ecTh X3 = 0, 0OTKy/ja

_(m®* =1y
T (m=-1m¥

[lpuy =3 460 600, k% = 10% (cooTBeTcTBeHHO k = 10), nosydaem: m = 1,1 u

_ 03313460600 o et
*TTo11331 PyRICH:

TyT CTOUT HAOMHHUTD O HajeXJax U daKTax. Y Bac BCerja A0J/DKHA ObITh HAaJleX/Aa HA XopollHe Yucaa. ITa
HaJZiex/Ja nojckasbiBaeT, yTo 3 460 600 penuTcsa Ha Ky6 uuciaa 11 6e3 ocratka. PakT B CBOI0O ouyepeb
3aKJIl0YaeTCsd B TOM, YTO Bbl JIO/DKHBI He JIEHUTbCS U BCerja pack/aajblBaThb JAejJUMoe 00JbIlIoe YHUCJIO0 Ha
MHOXHUTEJIH.

3460600 /100 =34 606; 34 606 / 2 =17 303 (z#a, Hajo npoboBaTh AeauTb Ha 11, notomyytom=1,1=11"-
10, Tak motoM OygneT Jierde cuutaTth); 17 303 / 11 = 1 573 (eme pa3 Ha 11, moToMy 4YTo TaMm Ky6 m);
1573 /11 =143 (u eme pasok); 143 / 11 = 13. OT/IM4YHO, Tenepb BCE MOHATHO.

OTtBeT: 8 606 000 py6.ieit.

3amaya 19 (2).

1 utons 2013 roga BeceBosioa ApociaBoBud B3sia B 6aHke 900 000 py6.1eit B kpeauT. CxeMa BbIIJIAThI KpeAUTa
caepyomasn: 1 yucia KaKoro caefyollero Mecsua 6aHk HayucasieT 1 NpoLeHT Ha OCTaBIIYIOCSA CYMMY J0J1Tra
(To ectb yBesnuuBaeT Aour Ha 1%), 3ateMm BceBosiog fpocsiaBoBuY nepeBoAUT B 6aHK miaTex. Ha kakoe
MHUHHMaJIbHOE KOJIMYeCTBO MecsineB BceBosios fpociaBoBUY MOXKET B3SITh KpPEJUT, YTOObI exeMecsuHble
BBIIJIaThI 661U He 6oJiee 300 000 py6aeit?

Hazio MOHATH MPOCTYI0 UCTUHY — YeM GOJIbllle OY/IET IJIaTeX 0 KPeAUTY, TeM MeHbllle OyaeT A0Jr. MeHblie
OyJleT JOJr - OBbICTpee ero BbIIJIATHUIIb. MaKCHMaJibHbIN eXeMeCS4YHbIN IJIaTeX, KOTOPbId MOXKeT cebe
MO3BOJIUTh 3TOT MYXHK, paBeH 300 000 py6sei corsacHo ycaoBuio. Eciu BceBoson fpociaBoBuu 6yaet
IJIATUTh MaKCHUMaJIbHBIM IIJIaTeX, TO OH OBICTpee BCEro MOTACUT AOJT. JIpyrUMH CJI0BaMH, CMOXKET B3STb
KpeJuT Ha HauMeHbIINH Nepro/] BpeEMeHH, YTO U TPEOYETCs YCIOBHUEM.



4 mo Tpaaunuu, Kak caabbld MaTeMaTHK, pelar 33ajady B Jio6. Takoe pelieHue ToXKe rogutcs! Anre6poit
KJISTHY Cb.

1 uronsa 2013 roga: goar 900 000.
[Ipowen mecsaw. 1 uroas 2013 roga: goar (1 + 0,01)900 000 - 300 000 = 609 000.
[Ipowen mecsu. 1 aBrycra 2013 roga: gour (1 + 0,01)609 000 - 300 000 = 315 090.

[Ipowen mecsn. 1 centsadpsa 2013 roaa: goar (1 + 0,01)315 090 - 300 000 = 18 240,9. YMHOxKEHUSA Ha CaMOM
JileJle He 04eHb CJIOXKHBIE, Ja U YMHOXKATb IPUATHEE, YeM JIe/IUTh.

[Ipowen mecsan. 1 oktabpsa 2013 roga: moar (1 + 0,01)18 240,9 = 18 423,309<300 000, kpefUT HoraileH.
HToro npouio 4 mecsua.

OTBeT: 4 Mecd11a.

Tenepb HaJlo peabUIMTUPOBATLCS B IJa3axX YUTaTeseld. Bocnosb3yrock pe3yabTaTaMy NpPeAbIAyLIIUX
3aJ1a4 C YYETOM CJIe/IyI0IIEero paccykieH!s: HepaBEHCTBO OCTaBILIeCA YacTH A0Jira UMeeT BU/J ax < 0.

[lyctb X - uckomas BesuuuHa, a = 900 000 - cymMa, B3dATad B 6aHKe, K% = 1% - cTaBKa 1O KpeauTy,
y = 300 000 - exxemecayHbl} maaTtex, m = (1 + 0,01k) - exxeMecAYHbIH MHOXHTeE/b OCTABLIEroCs J0Jra.
Torpa, no y»xe u3BecTHON PpopMy.Jie, MOJYYUM HEPABEHCTBO:

L. m'-1 <0 x>] y - 100
a, =maqaq——" SU, X =10 —_—, X =2 10 —_.
x m—1 2= &m " 0,01ka ’ 8101797
HOJW‘JI/IJH/I HENpHUATHOE HEPABEHCTBO, HO BE€pPHOE. [TocyuTaB B yme (H_IyTKa) HCKJ/IIOYUTEJIbHO AJId AyLIE€BHOI'O
YCIIOKO€HHUA, UMEIO:

100
log,01 5 = 3,06112509566 > 3.

llesyto yacTb yKciaa 6epeM NOTOMY, YTO YUCJIO IJIaTeXXeld He MOXeT ObITh YMCJIOM He ILesblM. bepem
6/mkaliliee 6oJibliee Liesoe, MeHblIee B3STb He MOXeM (IMIOTOMY YTO TOTJa OCTaHeTCH J0JIr) U BUJHO, YTO
NoJIy4yeHHbI! Jjorapudm yuciio He Lesoe. [losnyyaeTcs 4 niatexa, 4 Mecsna.

100

[llyTka WK HeT, HO 32 OTBET "[loglm ?] + 1 - uckoMoe yKcI0 MecsiLeB, Ie [ | - Lesast 4acTb yuc/aa" BaMm,

YeCTHOE CJIOBO ITalldHa, 006s13aHbI TIOCTAaBUTh BBICIIHUH GaJLl.

Eciu Mbl cHOBa BCTpeTUM Ty e GOPMYJIMPOBKY 33Jladd, TO He HaZl0 GOSATbCSA MOJYYUTb HEPABEHCTBO C
jsorapudmom. [1aBHOe, 4TOObI OHO 6bLIO 6e3 owK60K. CHayajsa MONBbITAEMCS TOHATb, SBJASETCA JIU

log,, ———
&m y—0,01ka
Ecau fa, To Boo6I1e BCE OTJIMYHO.

yucaoM 1eabiM. Eciv HeT, To oTBeT K 3aZavye (aOGCOJIIOTHO NMPaBUJIbHBIN) [logm ml + 1.

OTBeT: [lOgLOl 19.;70] + 1.

Camoe yJUBUTE/IbHOE, YTO HUKTO He 3alpeljaeT BaM CHavya/a IPUBECTHU BOH TO IPOCTOE PellleHUE U TOTYIYUTh
100
4 Mecs1a, a 3aTeM MPUBECTH pellleHHe B GOPMYyJIax, 2 OTBET 3aMMCATh TaK [loglm ?] +1=4

(YuTaTh B 06pase TparuyHoro nosTa)
[lesyto 9yacTpb 4uCIa,
JII00JI10 e€, pUCKYIO,

HO Bcé-Taku 6epy! U Heroayto,



Korga CHUTaThb NpeaArnrncaHo Cy,ZLb6OI'O

y»KacHblIH log y»kacHoro yucia...

3agaya 19 (3).

31 nexabps 2013 roga Urops B3s B 6aHke 100 000 py6Jieit B KpeAuT. CxeMa BbINJIATHI KpeIUTa CAeAyoLas:
31 pgexkabps KaK/A0T0 CJAeAyIoIero rojja 6aHK HauUC/AsSEeT MPOIEeHThl HAa OCTaBIIYIOCS CyMMYy AoJra (To ecTh
yBeJMYMBAET JOJII HA HEKOTOPOe KOJIMYECTBO MPOILEHTOB), 3aTeM Wropp mepeBOAUT oO4vepeHOW TpaHIIL.
Wrops BeIIJIATUJI KPEIUT 3a ABa TpaHIIa, HepeBes B epBbid pa3 51 000 py6uieit, Bo BTopou 66 600 py6JieH.
[To; kako¥ MpOLeHT 6GaHK BblJlal KpeauT Uropro?

[IpocTo TpaHLI 3TO TO Ke CaMOe, YTO U IJIATEX/TIepeBO/, IeHeT.

Hy, TyT yxe coBceM Bcé npocto. [lycte X% - MckoMas craBka no kpeguty; m = (1 + 0,01x) - MHOXUTeNb
ocraBierocs goJra; a = 100 000 - cymMa, B3ATasA B 6aHke; y1 = 51 000, y2 = 66 600 - pazMepbl IePBOTO U
nocjefHero TpaHuiel (He mMyTaTh CO CJIOBOM "TpaHIIéR" - TpaHiues (pOB, OKOI) BO MHOXXECTBEHHOM YHCIIE U
POJUTENLHOM TaJIEXKeE).

[locne nepBoi BBIIIJIATbI CYMMa A0JIr'a COCTABHUT: A1 = IMa — y1.

[locsie BTOpPOM BbIIJIAThl CyMMa J0JITa COCTABUT: a2 = maj; - y2 = m2a — my; - y2. I[lo ycinoButo, a; = 0.
YpaBHeHHe HaZ0 OyJeT pelluTh CHAayajJa OTHOCHUTEJIbHO M, pa3dyMeeTcs B3SIB TOJIbKO IOJIOXKHUTEJbHBIN
KOp€eHb, 60JIbIINKN eCTECTBEHHO €/IUHHUILIBI U He TPEBOCXOASIINH, XOTs Obl /151 MPUJIAYUS, JBOUKH:

100 000m2 - 51 000m - 66 600 = 0; 500m2-255m-333 = 0.

BoT rge HaunHawoTca TpygHocTy. D = 2552 + 4 - 500 - 333 = 152+ 172 + 152+ 37 - 80 = 225(289 + 2 960) =
=731 025. (B npuHLMIIE MOXHO 6bLJIO M MPOCTO NocyuTaTh 2552 + 4 - 500 - 333, iv1lb 661 NPAaBUJIBHO.)

JlaBaiiTe 3anuileM BbIpaxKeHUe [J1s1 HAX0XKAeHUs K JJ1s1 Toro, 4To6bl B c/ly4yae BbIYHUCAUTENbHON OLINOKH, BCE
e NOJYYUTD 2 6ajijla 0 KPUTEPHUSIM.

+Vyi+4-a-
‘o 100(3/1 % yz_1>_
2a

Pack/ia/ibiBaeM Ha MHOXHUTEJIM, Mbl 06s13aHbl onbITaThesd. 731 025 /5 =146 205; 146 205 / 5 = 29 241;
cyMMa uudp npeablyllero yrucaa eautcs Ha 9, 3HauuT 29 241 /9 = 3 249; onsate 3 249 /9 = 361; vy, a
361 =192. Torga 731 025 = (59 - 19)2 = 8552 [Ipo/jo/mKkaeM, BBITHUCHIBAsA TOJBKO MOAXOASITUNA KOPEHb:

_255+855
m="To000 _

Torpax =0,11; x% = 11%.

OtBeT: 11%.

3amaua 19 (4).

Ou1s1 xoueT B3sTh B kpeauT 1 000 000 py6.ieit. [loranieHve KpeAuTa NIPOUCXOAUT Pas B roJi pABHBIMU CyMMaMHU
(kpome, MOXKeT ObITh, IOCJAEeAHEN) NTOC/AEe HAaYUCAeHUs npoueHToB. CtaBka npoueHTa 10% roaoseix. Ha kakoe
MHUHHMaJIbHOE KOJIMYeCTBO JieT MoxeT OJisg B3SITb KPEAUT, UYTOObl €XKero/iHble BBIIJIAThl ObLIM He GoJiee
240 000 py6.ieir?

[lo anasoruu c 3ajaveit 19 (2):



[lepBbId TOJ (CKAa3aHO, YTO MOralleHHWe MPOUCXOAUT pa3 B roj IOCJe HAYMUC/AeHUs mpoueHToB): goar (1 +
+0,1)1 000 000 - 240 000 = 860 000.

Btopoii roa;: goar (1 + 0,1)860 000 - 240 000 = 706 000.

Tpetuii rog: goar (1 4+ 0,1)706 000 - 240 000 = 536 600.
YerBepThiii rog: goir (1 + 0,1)536 600 - 240 000 = 350 260.
[IaTeiii rox;: goar (1 + 0,1)350 260 - 240 000 = 145 286.

lllectoii rox: foar (1 + 0,1)145 286 = 159 814,6 < 240 000, koHer,

WToro 3HauuT 6 JieT BHIJIAYUBATb KPeJUT — MHHUMAaJbHOE KOJIW4YeCcTBO. J|pyroi, ropaszno 6oJiee BeceJblid
OTBET MOXKHO MOJIYYUTh, UCTI0JIB3Ys GpopmyJty B 3agade 19 (2).

1 y 240 000 e 12
O8m 811540000 — 0,1 - 1000000 81177

—0,0lka

[losiyueHHOE 4YMCJIO, OYEBUAHO, HE Iieioe (apryMeHT Jiorapudpma He SIBJSETCS CTENEHbID C HATYpaJbHBIM
MoKasaTesieM OCHOBaHUs jiorapudmMa). [loaToMy GepeM 1ies1yio YacThb YKCIa U TPUOABISEM eIUHUYKY.

OTBeT: [logl_l %] + 1, rae [ ] - yeJsas yacTb YucIIa.

KioyeBoll MOMEHT: eC/Jid Mbl XOTHM MOJIy4UTb KpeAWuT Ha MHUHHMaJIbHbIN CpOK, TO 06s13aHbl TaCUTb 3TOT
KpeJUT MAaKCHUMaJIbHBIMHU IIJIaTE€XXaMH.

3agaya 19 (5).

31 nekab6ps 2013 roxa Cepreii B3ss1 B 6aHke 8 599 000 py6Jieit B kpeguT nox 14% ropoBbix. CxeMa BbIILJIATHI
KpejuTa ciaeayomasn: 31 gekadbpsa KaxAoro caeAyloliero rojga 6aHK Hauuc/sgeT NPOLEHThl Ha OCTaBLIYIOCS
cyMMy joJra (To ecTb yBeJU4YrBaeT AoJr Ha 14%), 3ateMm Cepreit nepeBoguT X py6sieil. Kako# jo/mkHa GbITh
cyMmMa X, 4To6bI Cepreil BbIIJIATHI JOJT TPeMsl paBHbIMU IJIaTeXaMu?

O/iHO HaM U3BECTHO J0NOoAJNHHO — Ceprei He siBJsseTcs oTLOM BeeBosioga fApociaBoBuya.
3azaya aHasoruyHa 19 (0).

X = am®(m—1) 8599000 - 1,481544 - 0,14
o om3-—-1 0,481544

= 3703 860.

OTtBeT: 3 703 860 py6Jiei.

3anmaya 19 (6).

1 urons 2013 roga BeeBosiog ApociaBoBud B35 B 6aHke 200 000 py6uieit B kpeauT. CxeMa BbIIJIAThI KPpeAUTA
cnepyomas: 1 yucaa KaxAoro ciaefyoLiero Mecslna 6aHK Hayuc/sgeT 2 NPOLEHTA Ha OCTAaBLIYIOCA CYMMYy
fosra (To ecTb yBesqnuyuBaeT AoJr Ha 2%), 3aTeM BceBosios flpociaBoBUY NepeBOAUT B 6aHK muaTex. Ha
KakKoe MHHHMaJIbHOe KOJIMYeCcTBO MecsueB BceBosiog flpociaBoBUY MOXET B3ATb KpPEAUT, YTOOBI
exeMecsYHble BhIIJIaThl 661K He 6oJiee 100 000 py6Jieit?

Y>ke MHTyULUSA N0JICKa3bIBaeT, UyTo oTBeT 3, notomy uto 200 000 / 100 000 = 2 - maJjio, nosTomy 3. Penium
3a/1a4y noApo6HO.

KitoueBoe 3aMeyaHHe - eC/IM XOYelllb NOTAacCUTb KpPeJUT 3a HAaUMEHbIIUH CPOK, 6yAb J0Op exeMecsiyHo
IJIATUTh MaKCUMaJIbHO BO3MOXHYIO [ Teb6s cymMMy. Y BceBosiosa fpocsiaBoBHYa, JIIOGUTENST KPEJUTOB,
TaKoH exxeMecsIUHbIH maTex coctassseT 100 000 py6.ieit.
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HUTtak, nyctb cymMMa, B3siTas B 6aHke, paBHa a = 200 000; mHoxuTenb goara m = (1 + 0,01k), rme k = 2 -
MpolleHTHas cTaBKa 1o kpeauTy; y = 100 000 - exxeMecsAUHBIN MJIaTEXK; KOJUYECTBO MJIaTexel /MecsleB X.

[Tocsie mepBoOro norameHus CyMMa loJra: a; = ma - y.
[Iocsie BTOporo noraiieHusi CyMMa JioJra: a; = mai; -y = m2a - my - y = m2a - (m + 1)y.
[Tocsie TpeTbero norauleHyst CyMMa j0Jira paBHa:

m3—1
-1

az;=m3a—(m?+m+ 1)y =m3a— Y.

[locsie x noraiieHysi cyMMa Jj0Jira paBHa:

m* -1 y 100 000 100

rq— Y <0 x> logn—2— =1 = 10g1 005
ma Y =5 =108m T 01ka 08192700 000 — 0,01 2200 000 819296

m-—1

[IoHATHO, YTO MOJIyYEHHOE YHUCJIO He SIBJSIETCS LeJIbIM, paBEHCTBO HAC He yCTpauBaeT. MeHbliee Lesioe Mo
OYEeBHU/IHBIM NMPUYHHAM 6paTh Hesb3s (IIOTOMY YTO JIOJIT OCTAaHETCs), MO3TOMYy GepeM OJimKaiiliee 60Jiblliee
neJoe.

OTBert: [logl‘oz %] + 1 MecsuesB, rae [ | - Lesas yacTb YUcIIa.
Jnsa pymu:

100
logy,02 5 ~ 2,06144335848 > 2.

3agaya 19 (7).

31 pekabps 2013 roga Baus B3s1 B 6aHke 9 009 000 py6seit B kpegut non, 20% roaoBbix. CxeMa BbINJIATHI
KpeauTa cieaywoias: 31 fekabps KaXJOro CJAeAylollero roja 6aHK HauuC/IseT MPOLEHThl Ha OCTaBIIYIOCS
cyMMy foira (To ecTh yBesinuuBaeT aoJr Ha 20%), 3aTeM BaHsa nepeBoauT B 6aHK IaTex. Bech mosr BaHs
BBIIJIATHJI 32 3 paBHbBIX IJ1aTexa. Ha ckosibko py6/iel MeHbllle OH 6bl OTZaJl 6aHKY, eC/IM Obl CMOT BbINJIATUTh
JLOJIT 3a 2 paBHBIX IJ1aTexa?

Bocnosib3dyeMcs pe3yabTaToM U3 3aa4u 19 (0).

_ am3(m — 1) ~9009000-1,728- 0,2

- - = 4276 800,
BT 0,728 76800

_ am?(m—1) ~9009000-1,44-0,2

_ _ — 5896 800.
2 m? —1 0,44

BripaxkeHue JJ1s1 ICKOMOM pa3HOCTHU (YTOGBI B C/lydyae BBIYMCAUTENbHON OUIMOKHY MONAYyYUTh 2 6asL1a):

am3(m—1) am?(m—1)
m3—1 m? —1

WckoMast pasHocTb 3 -4 276 800 -2 -5 896 800 =1 036 800 py6.ieit. YcioBHe HaM MO/ICKa3aJ10, YTO Pa3HOCTh
Jl0JKHA 3aMMCbIBAThCSI UMEHHO TaK — B IEPBBIN pa3 BaHs noTpaTu 60Jbli1e, 4eM BO BTOPOH.

OTtBeT: 1 036 800 py6.ieit.

3azaua 19 (8).

11



31 pekabps 2013 roga Mama B3sijia B 6aHKe HEKOTOPYI CYMMY B KPeHUT I0J, HEKOTOPBIN MPOIEHT I'0/I0BbIX.
CxeMma BbIILJIAThI KpeAuTa ciaeaytomasa: 31 gekabps Kax/oro cjaeAymoliero rojja 6aHK HAYUCASIET MPOLEHTHI Ha
OCTaBILYyOCS CyMMYy JloJira (TO eCTh YBeJIMYMBAET JOJT HA HEKOTOPOE KOJIMYEeCTBO NPOLEHTORB), 3aTeM Maiua
MepeBOAUT odyepeaHON TpaHIl. Eciim oHa OyJeT MmIaTUTb KaKAbIH roj mo 2 788 425 py6Jiel, TO BBIMJIATUT
Jouir 3a 4 roga. Eciiv mo 4 991 625, To 3a 2 roja. [lox kakoi npoueHT Maria B3siJ1a IeHbI'M B 6aHKe?

U3 3amaum 19 (1):

(m* — Dy, _ (m? — Dy, ]
(m—1m* (m—1)m?’

(m? + 1)y, = m?y,.
HckoMasi IpoLieHTHAA CTaBKa [0 KPeJUTY:

k =100 L—1 = 12,5.

Y2a—WM1

OtBeT: 12,5%.
A ecsu 611 ellje CIPOCHJIH, a KaKyl0 CyMMYy 3Ta caMmast Mamia B3siia B 6aHke? KoiiMap. OcTaBbTe 3Ty 3a4a4y Ha

caMbI¥ KoHell. /laxke MONBITAUTECh MYHKT a) 337ja44 21 MOCMOTPETh/NONMPOOOBATH, A YK IOTOM 6pPaThCsA 3a 3TY
M3MaThIBaOLIY YMHOXEHUSMHU U JileJIeHUSIMA MHOTO3HAaYHbIX YUCeJl 3a,a4y.
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3AKJ/IIOYEHHE

[TogaBasioniee GOJNBIIMHCTBO YUTATENed 3TOr0 HEBEPOSITHOTO MOCOGUS OIMMOETCS B BBIUMCIEHHUSX
MpHU pellleHWH 3amadyu 19 Ha sk3aMeHe. B 3TON CBSI3M HEOOGXOJMMO pPeabUJIUTHPOBATBHCA U 0053aTEJIbHO
COCTaBUTh BEpPHOE BBbIpaKEHHE JJIs HAXOXJAEHHS UCKOMOHN BeJHUYMHBI, YTOOBI MO KPUTEPHUSIM BCE paBHO
MOJIyYUTh 2 6asia u3 3. OndaTh Ke, eC/IM JIONYyCTUTh, YTO BBIYUCJAUTE/bHAA OIIKMOKA OyZeT 06513aTeIbHO, TO
Jiydille BOOOGIe BCe YYaCTBYWINME YHCIA 3aMeHUTb OYKBAaMH W COCTAaBUTb BepHOe ypaBHeHUe Jid
HaXO0X/IeHHs] ICKOMOH BesJIMYMHBI (1 6a/1/1 10 KpUTEPUSIM).

BcrioMuHas npuBefeHHble MPOCThble pellieHHs B J106, MOBTOPIO: €CJU TaKoe pelleHue He COJEepPXKUT
BbIYMCJIUTEJbHbIX OMIMOOK M paclUCaHO MOAPOOHO, COAEPXXUT MNpPaBU/IbHBIA OTBET, TO Bbl MOJy4YUTe
MaKCUMaJIbHbIN GasLl.

B cnenudukaTope npodusbLHOTO YPoBHA B rpade "MpuUMepHOEe BpeMsl BbINOJHEHUS" [JiJisl C1abaKoB
CTOHWT IO NIpaB/ie TOBOPA 3aCJHyKeHHBIN NpoYepk, a A1 MosoALoB 30 MUHYT, Kak Ha 3aZja4dy ¢ napaMeTpoM. B
NpPUHLHNIE, eCIM CKOHLEHTPUPOBATbCS, YCIOKOUTHCS, HACTPOUTBCA, OGbITh BHUMATEJbHbIM, TO 3Ty 3aJady
MO>KHO oz,0J1eTh 3a 30 MUHyT. CTapalTeCh.

Jlo MOMeHTa HanucaHus 6YKB, KOTOpbIe Bbl ceiiyac YuTaeTe, MHE XOTeJIOCh HalucaTh, YTO 3aja4a 19 -
Jerkas. Huyero nmogo6Horo. Ho! Camu nmoaymaiiTe, B 3TOM 3ajjlaye BeJib HU pasy He MONPOCUJIU NPUMEHHUTH
TEeOpeMy W3 TeOMeTPUM WU CTEPeOMeTpPHUM, He MONPOCUIM O0To6paTh KOPHM WJIM HAWTH 06J1acThb
onpeJiesieHNsd, B3ATb NPOU3BOJHYIO.. JTa 3aZaya BIIOJIHe pellaeMas [Jis 4eJiOBeKa, NPOLIeAIIero LIKOJIY
pelieHus 3afa4yu 13 Ha cocTaB/JeHHe M PabOTy C MaTeMaTHUYeCKHUMH MOJeJsMH, AJA 4esloBeKa, KOTOPBIA
YBEPEHHO U He cliellla paboTaeT C MHOT03HAYHbIMH YHCJIaMHU.

Kak u n1o06yio Apyryio 3azadyy B Balled »KM3HH, 33fadyy 19 Bc€ paBHO HaZ0 XOTS Obl MPOYUTATH,
Monpo6oBaTh PelIMTh. BApyr oHa okakeTcss HAMHOIO IPOIIle, YeM MPHUBeIeHHbIe B MeTojuuKe? CTapaiTech U
He GOMITECD.

Ha caiite http://ege.edu.ru/ru/main/video/video item/index.php?vid 4=203 mnocmMoTpes HeJaBHO
Busieo ¢ U.B. dumeHko, Tak OH cKasaj, YTO BCe YUC/A MOAOOpPaHbI peasibHble U XOPOIIHE, TIOTOMY YTO Y
coctaBuTesieit KUMoB HET yCTaHOBKU YyTPOOUTH cAayy 3K3aMeHa, COCTABUB HeNoAbeMHbIE 33/1a4H.

Pas6epuTtech A/ cebs okoHuaTesbHo. kK = 2, k% = 2%, 0,01k = 0,02, 0,01k% = 2. U Tak paJjee.
[ToBTOpUTE MpOorpeccuu!

[Ipu pelieHuu B /106 HEOOXOAMMO CAle1aTh BCE YETKO, 63 0IMO0K U MOAPOOHO, YTOOBI AaXKe s MOHS,
4YTO Jia Kak. [Ipu pelieHuH c 3/leMEHTAaMH MaTeMaTHYeCKOU KYJIbTYPbl HEOOXOAUMO 10 KPUTEPUSIM HAIMKUCATh
BepHOe ypaBHeHHe (WM, ynacu JlekapT, CUCTeMy YpaBHEHHUH ), U3 KOTOPOr0 MOXXHO MOJIYYUTh BbIpaXKEHHE
JUIsl BBIYMCJIEHUSI UICKOMOM BeJIMYMHBL. 3aTeM 6e3 OMMUOO0K MOJYYUTh 3TO CAMOEe BhIpaKeHUe U HAWUTH OTBET.
Ec/iu HU4ero He MoJiy4aeTcsi, MUIIUTE BCE, YTO 3HAETE.

Cnacu6o BCEM, KTO YUTAJI 3TO HEBEPOATHOE nmocoo6ue. 3aMevaHus, eéHHbIe MMpeaJIOXKEeHHUA, 3aBelaHus,
dAHEKAO0ThbI, A€HbI'H, MaJIOCOJIbHbIE OTYPYUKH HpHCbIHaﬁTe MHe KaK-HI/I6y,£[b.

VOauu na IK3amenax u 0a npubyoym c 6amu A02uKg, 30pasvlii CMbICA, MAMEMAMUYECKQE
YYMbE, BHUMAMEABHOCD U KOHUEHMpayus!
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