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Kputepuun npoBepkuv 3aaaHumsa N217

Copep>xaHue Kputepus m

OB60oCHOBaAHHO MNOSy4YEH BEPHbIN OTBET 3

BepHo noctpoeHa matematnyeckasi Moaesnb, peLlueHne
CBedeHO K nccrieqoBaHUio 3TOM MOAEeNu 1 NoslyvyeH pesynerar:
— HEBEPHbIN OTBET N3-3a BbIYUCIIUTENTBbHON OLLINOKU;
— BEpPHbIN OTBET, HO peLleHne HegocTaToMHO 0O0CHOBAHO

BepHO nocTpoeHa maremaTtndeckas Moaesib, peLueHmne
CBEEHO K UccrnegoBaHMo 3TON Modenu, Npu 3TOM peLLleHne 1
MOXXET ObITb HE 3aBEPLLEHO

PelLeHne He COOTBETCTBYET HM OAHOMY U3 KPUTEPUEB,
NepPEeYnCIEHHbIX BbiLLIE



3apaaHue 17 Ha EI'D no maTtemaTuke npodpunbHOro

ypoBHA 2017 roaa

3apaHue 17 B oCcHOBHYIO BonHy EIMO (npodunbHbIM ypoBeHb) 2017
roga npeacrasnano 3agady Ha KpeauTol.

[TlpoueHT pewaemMocTu okasanca B npegenax CTaTUCTUKA OIS
pelweHns nogobHelx 3agaHun (1 6ann nonyduno 5,35% ot obuiero
4yucria y4acTHUKOB dK3aMeHa, 2 banna — 5,35%, 3 6anna — 17,16%).

OCHOBHbIe OLINOKM, AonyueHHble YH4HaCTHUKaMUN 3K3aMeHa.

— HEBEPHOE COCTaBNEHNE Moaenu;

— BblYMUCINTENBHbLIE (apUDMETUYECKNE);

— NpeKkpaLleHne peLleHns Ha NPOMEXYTOYHOM Liare, To ecTb 0e3
AoBeaeHnst oTBeTa A0 YNCNOBOro 3Ha4YEeHUS;

— pelueHne mMetToaom nepebopa 6e3 o06ocHOBaHUA €OUHCTBEHHOCTU;

— MCMoSib30BaHNe B peleHun 6e3 BbiBoga dopmysn ans 3agad o
KpeanToBaHUKU, OTCYTCTBYIOLWNX B y4ebHMKaX (peLueHmne nMmeeT Bua
«doopmMyria — OTBET»), YTO MOXHO TpaKTOBaTb Kak OTCYTCTBME
NOCTPOEHNS MOAENN 3aauu.



PacnpeneneHue yaoBneTBOPEHHbIX anennsuum
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Pa3nuyHblie TMNbI 3apgaHna B BapuaHTtax EIN9 no

MaTemMaTuke (npodunbHbIN YpoBeHb) B 2017 roaoy

3agaun
Ha KpeauTbl U ONTUMU3ALUIO
Npou3BOACTBa TOBApOB UMN YyChyr



3agayvnm Ha KpeauThbl

MHorne y4aCcTHUKM 3K3aMeHa AeucTBOBanu no aHanorum ¢ peweHnsamMm
NoaoOHbIX 3adad, NpeacTaBfieHHbIMW Ha pasfnU4HbIX canTax WM B
nocobunax aona noarotosku K EN3.

Mo>XHO BblOENUTL OABE CUTYaLUN.

1. PelwieHne OoCHOBaAHO Ha MNMPUMEHEHUN OKOH4YaTenbHoM dopmynbl 6e3
ee BblBOga. B aToM cnydyae MOXHO yTBepXaaTb 00 OTCYyTCTBMU
NOCTPOeHMA moaenu 3agadn. K Tomy e wucrnosib3oBaHne 6e3 BbiBoaa
doopmMyrbl, KOTOPOW HET B odmumanbHbIX y4ebHNUKax B COOTBETCTBUA
co «Cneundukaumen KOHTPONbHLIX WU3MEPUTENbHLIX MaTepuaros
ona npoeeneHua B 2017 roay eguHOro rocygapcTtBeHHOro ak3ameHa»
pasgen 3, NyHKT 2, cHUTaeTca HegonyCTUMbIM.

2. PeweHne ocHoBaHO Ha nNpuMeHeHUMW MeToda nepebopa 0Oes
OOCTaTOYHbIX OOOCHOBaAHMW €OWMHCTBEHHOCTU pelleHusa 3agadun. B
9TOM CIly4dae OTCYTCTBYET MOCTPOEHUE MOAENU 3a4auM.



3anaHue Ne17. 3agayuum Ha BKnaabl

(cxema 1 — nnartex paBHbIMU B3HOCaMM)

Cxema 1. lycTb B 6aHKe nnaHUpyeTcs B3ATbL KpeauT B 6aHKe Ha HEKOTOPYIO
cymmy S. YcrnoBusi ero Bo3Bpara TakoBbl:

— B Hayane roga gonr yeBenuumBaeTcsl Ha r % Mo CpaBHEHWUIO C KOHLIOM
NPOLUIIOro roaa;

— [0 KOHUa Kaxgoro roga HeobxoammMo BbINNaTUTb OOHUM MNaTeXoMm 4acTb
gornra.

HanTtu obuiyto cymmy nnartexen, BHECEHHbIX KIMEHTOM, Nocse rnoralleHus
KpeauTa, eCnu BCe eXXerogHble nnaTexun paBHbl Mexay cobon.

Pewienue.

IIycTh X — BHOCHMBII €KEr0/IHBII IUIATEKX, Sm — JTOJIT KJIMEeHTAa 6aHEy Ha

r
KOHell m -ro roga. Torma S, -[1+—0J — ero moiar 0aHKy B Hadaime (m+1)-ro

r
ropamw S, -k, rae k=1+—

100
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3apgaHue Ne17. 3agaum Ha BKnagbl

(cxema 2 — yMeHbLUEeHMe AoJira Kaxxkabiu rog Ha
OOHY U TYyXXe BeJIN4YUHY)

Cxewma 2. NycTb B 6aHKke nNnaHupyeTcs B3ATb KpeauT B OaHKe Ha HEKOTOPY CymMmy S.
YcnoBus ero Bo3BpaTa TakoBbl:

— B Hayare roga Aonr yBenuMyYuMBaeTcsa Ha I % MO CPaBHEHWMIO C KOHLIOM MPOLLOro
roga;

— [0 KOHLIa Ka)kgoro roga Heobxoammo BbINMaTUTb OAHMM MNaTEeXoM YacTb Omnra;

— MNocre BHEeCeHWUs NnnaTteXxa KaablA rofd O0Nr AOMKeH ObiTb Ha OdHYy U Ty Xe

BENUYNHY MEHbLLE Aorra Ha KoHeL, npeabiayuiero roga.
HanTtn obwyto cymmMy BHECEHHbIX MiaTexen nocrie noraweHnsa KkpeguTa.

Pewienue.
IIycte x, 1 S, — COOTBETCTBEHHO BHOCHMBIN IUIaTeX M JIOJIT KIHEHTa
I3
OaHKy Ha KOHEIl m -To roja. Torma S, - 1+m — ero Joar 0aHKy B Hadale

r
(m+1)-ro roga wu S, -k, rae kK =1+——. B cooTBeTcTBUN C yCIOBUEM 3aJadl

S m

JOJII' CRETOJHO YMCHBITIIACTCA Ha BCIIMMYHHY PaBHYIO — , TOI'la Sm =5-§5-—.
1 1
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3aaaHue Ne17

(BK.I1a,l:|I BbiNnavynBaeTCHA paBHbIMUA I'InaTE)KaMM)

17

MNMpumep 1. B mione 2020 roga nnaHupyeTca B3SATb KpeauT B BaHKe Ha HEKOTOPYHO
CyMMy. YCrnoBus ero Bo3Bpara TakoBbl:

— Kaxkabln ssHBapb gonr ysenunymsaetcsa Ha 30% no cpaBHEHWUIO C KOHLIOM MPOLUOro
roga;

— C heBpansa No MIOHb Kaxaoro roga HeobxoguMmMo BbINAATUTb OAHUM MMATEXOM
YyacTb gonra.

Ckonbko pybrnen 6bino B3aTO B 6aHKe, eCrim U3BECTHO, YTO KpeauT Oblfl NOMHOCTbIO
norawleH TpPeMs paBHbIMW Mnatexamn (TO ecTb 3a 3 roga) M cymma nnartexeu
npeBocxoanT B3ATY0 B 6aHke cymmy Ha 156060 pybnen?

Pewenue. IYCTb S pyO. — cymMMa KpeaHTa, x pPyO0. — pasMep €XETOIHOIO IUIaTexa.
Torga ofmias cymMMa BBIIUIAT TIOCIIE ITOTHOTO TOTAIEHHS KPEAHTA Yepe3 n =3

roja paBHa 3x =S +156060 pyO. Tak kak » =30, 10 k=1+ " _1.3. BeiommM
3 roga —+ 3 cTpoYkM ANs BbiBOAA 100

3 o 3
bopmyny 3x=3-S5 kk(f: 11) . W3 ypaBHeHHa ~ S+156060=3-5- 11333 0’13

[OTyYaeM S-% =156060. Otcroma S = 239400 py6. | Omeem. 239400 pyo.
11




3apaHue Ne17 (ymeHblueHMe gornra

KaXAabln roag Ha OOaHY U TyXKe BeNMMYUHY)

NMpumep 2. B none nnaHnpyetcs B3ATb B KpeauT B DaHKe Ha cyMmMy 5 MIH pyonen
Ha HEKOTOpPbLIN CPOK (LIenoe 4Yncro neT). YCnoBus ero Bo3spara TakoBbl:
— Kaxgbln sHBapb ponr Bo3pactaer Ha 20% Mo cpaBHEHUKD C  KOHLOM
npeablayulero roaa;
— ¢ peBpans no UHb KaXxaoro roga HeobxoaMMOo BbINNATUTb YacTb O0Mra;
— B UIOSIE KaXXOoro roga Oosr AoMMKEH BbIiTb HA OAHY U Ty XXe CyMMY MeHbLue fosra
Ha MIoNb NpeablayLlero roga.
Ha ckonbko NneT nnaHupyeTcsl B3STb KpeawuT, eCcrnn M3BEeCTHO, 4YTo obuwaa cymma
BbINSaT rnocne ero nonHoro noraweHnst coctaesut 7,5 MnH pybnen.

Pewienue. [IycTh n — KOMHYECTBO JIET, Ha KOTOpoe OepeTca KpemuT S =5 miH. pyo.,
X, Xy,..., X, — BEJIHIUHEI B pyOIAX IUIaTeKeH B MEPBBIH, BTOPOH, ..., 7 -H rOJHL
OO0mrags cyMMa BBRILIAT IIOCJAE€ IIOJHOTO TOTAIIEHHA KpEaHTa paBHa

X, +x,+...+x,=7,5 mun. py0. Tak xak » =20, To £ =1,2. Bereogum popmyry

X A%+t x, =S kS (e—1)-""1 Vs ypapmerms 7.5=5.1,245.0,2.7 1
L " 2 2

moaydaeM n=4. Omeem. 4.
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3agaHue 17

(aonr B cOOTBETCTBMM C AaHHON Tabnuuewn)

Elr9 2016

15-ro AHBApA IITAHIIPYCTCA B3ATb KpPCOIT B OaHKe Ha IIeCTb MeCAIleB

B pasMepe | MIH pyOreil. Y cIoBIA ero BO3BpaTa TaKOBEI:

— l-ro 4mcma kaxagoro Mecsia 0T VBCIIIMMIBACTCA Ha r IIPOLCHTOB
IIO CPAaBHCHITKO € KOHIOM IIPCABIAYVIICTO MCCALIA, T'IC » — HET0€ HUIICIIO.

— 0 2-ro o 14-e 4ncao Kakaoro Mecsaa HeoOX0I1MMO BEIIIIATITE YacTh J0JITa;

— 15-Tr0 unciaa Kaxaoro mecslna JOITI JOIKEH COCTaBIIATH HCKOTOPVHO CYMMY
B COOTBETCIBIIII CO CJIEI[}”}OH_[Eﬁ TaOIILIeI].

Jlata 15.01 | 1502 | 1503 | 1504 | 15.05 | 15.06 | 15.07
Jonr
(B yumH pyGreit) | 09 | 08 | 07 | 06 | 05 | 0

Harinute HanMeHsblllee 3HaYeHUE ., OPU KOTOPOM OO0IIad CyMMa BBILIAT OVAET
oouplne 1,2 MiH pyOIell.

[Ipouent pemaemoctu 14%

13




PelweHue

[To ycioBHio, 10ar nepe 6aHkom (B MJIH pyOiiek) Ha 15-¢ 4nciio Kaxaoro Mecaua
JIO/KEH YMEHBIIATBCS JI0 HYJIS Cely0LMM 00pa3oM:

1:0,9;0.8; 0,7; 0,6; 0,5; 0.

F
[lycre k =1+ 100° TOrAa J0Jr Ha 1-¢ 4Kci0 KaxA0ro Mecsla paBeH:

k; 0,9k; 0,8k; 0,7k; 0,6k; 0,5k .
CJienoBaTe/IbHO, BBIILIATHI CO 2-10 MO 14-¢ YHCII0 KaXA0ro Mecslla COCTaBJIAIOT!
k-0,9; 0.9k-0,8; 0.8k-0,7; 0,7k —0,6; 0,6k —-0,5; 0,5k .
O6111as cyMMa BBITUIAT COCTABIIAET:
k(1+0,9+0,8+0,7+0,6+0,5)—(0,9+0,8+0,7+0,6+0,5) =
=(k-1)(1+0,9+0,8+0,7 +0,6+0,5)+1=4,5(k—1)+1.
[To ycnosuio, obiiast cymma Bolimiat 0yaet 6oasiie 1,2 miH pyOieH, 3HaUHuT,

4
4.5(k=1)+1>1.2: 4.5 —— 1.2 2 | OrBer: 5.
S(k—1)+1>1,2; 4,5 l00+I::~ 2 r:=-49

14



Mpumep 64 (Er3, 2015). B uione naanupyercs B3siTb KpeJAHT B OaHKe
Ha cymMmy 20 mJiH pyOJieit Ha HEKOTOPbIH CPOK ( LieJ10€e YHC0 J1eT). YCJI0BHS ero
BO3BpaTa TAKOBbI:
—  Kax/blii siHBapb aoar Bo3pactaer Ha 30% no CpaBHEHHIO C KOHLOM
MpeablyLILEero roaa,
¢ peBpans 1o HIOHb KaX<J10ro roja HeoOX0AMMO BLITWIATHTL YacTh 10JITa;

Era - B HIOJIE KAXK/10I0 rojaa AoJar aoJikKeH ObiTh Ha OAHY H Ty XK€ BCJIHYHHY
2015 MEHbLILLIE 10J1Ia Ha HIOJIb MNPEAbLIAYLLETro rojaa.
Ha ckoabKo siet Obls1 B3SIT KPEAHT, €CJIH H3BECTHO, 4YTO obuias CyMMa Bbl-

MJIAT MOCJIe ero noratleHust paBHssach 47 max pyouei?

Pewenue. Ilycth cymma kpeaura pasia An = 20, rae n — HCKOMOE KO-
Jaunyectso JetT. CocTaBum TabJHLLy KPEJAHTHON HCTOPHH MATEMATHKA
CoumMaibHO-9KOHOMHYECKHE H
E E 3a7129M \5
. = * =
'i E & 'i e ﬁ E ; TEOpHs, 3aJaHus, ”’
g E E & m = E E. E\' E - NpUMepbl peleHuit /
- 2 == o € ~35E -
= = = = S = =] = = = nzr:iﬁ 10-11 wicen
| = I E = | g = ] E = = = g-
§| s=2E& ®~3z e = = >822
= =1 =T E = E o =2 E=E = p l4+n
E{Eg g{E:g EE E‘E‘EE 1,3A - 5 M-
£e = 3 : 'i g l4(n=1)
z z £= v -A- > “(n=1)=A4T;
1 An 1,3An 1.3An — A(n — 1) A(n—-1)
2 An—1) 1,34(n — 1) 1.3A(n—1)—An—-2)| A(n-2)
3] An-2) 1,3A(n—=2) [1,34(n—-2)—A(n-3)| A(n-3) Omeaem: 8 ner.
9 A 1,34 1,34 0
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3apaHue Ne17 (3agaya Ha onTUMU3ALUIO)

NMpumep 3. Bnagnmup asnaetcsa BnagenbuemM OBYX 3aBOOOB B
pasHbIXx ropogax. Ha 3aBogax npou3BoadaATcs  abcomntoTHO
OAWHAKOBbLIE TOBapbl MPW UCMNOMNb30BAHUN OMHAKOBbLIX TEXHOSIOMNN.
Ecnn paboyne Ha ogHOM M3 3aBOOOB TPYAATCA CyYMMapHO t 2 yacoB
B HEOeENto, TO 3a 3Ty HEAEN0 OHU NPOM3BOAAT t eauHUL, ToBapa.

3a Kaxgbln yac paboTbl HA 3aBode, PaCrofo)XEHHOM B NEPBOM
ropoge, Bnagumunp nnatmt pabodemy 500 pybrien, a Ha 3aBofe,
pacrnosioxxeHHoOM Bo BTopoMm ropoge — 300 pybnen.

Bnagumnp rotoB Bblgenate 1200000 pybnen Ha onnarty Tpyaa
pabounx. Kakoe Hamborsibllee KOMMYECTBO €OWHWUL, ToBapa MOXXHO
NPOW3BECTM 3a HeOEeso Ha 3TUX ABYX 3aBodax?

16



3apaHue Ne17 (3apava Ha onNnTUMMU3aLUUIO)

Pewenue. 1-1i cnoco6 (¢ ucnonp30BaHUEM IIPOU3BOIHOMN).

JTomycTHM, 9TO Ha 3aBOJE B IIEPBOM ropoje pabodme TPYASTCS x° 9acoB, a Ha

2
3aBOJI€ BO BTOPOM IopoJe y HacCoOB. Torma B HeJelnro ﬁy,I[BT [IPOU3BCICHO X + ¥

e IIHIII] TOBapa [IPH 3aTpaTax Ha omraTy tpyaa 500x” +300y° py6ireti.

Halimem HauOonelllee 3Ha4eHHe BbIpa)KeHUS ( =x+y OpU YCIOBUU

500x” +300y” =1200000. Bsipasus orcioga Y = \/4000— gxz ,  [OIYy4nM

O(x) = x+\/4[l[}[l—§x2 :

HyxHo Halitm HanGomemmee 3HadeHne GyHKmmm Q(x) Ha orpeske [0; 20\/8].

Q'(x)=1 - o Pl X # 206 .
3. \/4000 - % x°

17




3apaHue Ne17 (3apava Ha onTUMMU3aLUUIO)

Ilpooonicenue pewienusn

W3 ypaBHeHua Q'(x)= 0 moaydaem

3-\/4000—338 = 5x,

3
x> =900,
x=30.
Toukn x=30 — eaUHCTBeHHas KpUTHUECKas Todka (QYHKINH Ha OTpe3Ke

[0; 20\/3]. CpaBHuBas 3HadeHHI Q(30)=280, Q(ZO\/E):ZO\/E:, Q(O)zZO\/l_O,
MOTy4aeM, 4YTO HamoOonbimee 3HadeHne (QyHkumn ((x) pasHo 80, a 3HA4UT U
Hanoo/bIIee KOMIYECTBO eMHHIII ToBapa paBHO 80.

Omeem. 80.

18



3apaHue Ne17 (3apaya Ha onTUMMU3aLUIO)

Pewenue. 2-1i cnoco6 (BBeIeHHE ITapaMeTpa).

2
[IycTh Ha 3aBOjie B IEPBOM ropojie padodne TPYAITCS X~ HacoB, a Ha 3aBOJIE
2
BO BTOPOM TropoJie y~ dacoB. Toraa B HeIemo OyAeT MPOM3BEICHO X + ) ©IIHHIII

ToBapa IpH 3aTpaTax Ha omary Tpyaa 500x” +300y” py6eil.

TpeOyerca HaifTi HanOoJIbIIee 3HAUYSHNE MapaMeTpa a, TIe a =X+ ), OpH
BBINONIHEHNH yeaoBuil 500x° +300y° =1200000 (*), x>0 u y=>0.

Brpasus y=a—x, u, noacrasus B (*) 5x” +3(a—x)’ =12000, momyqmm
KBaJpaTHOE YpaBHEHHE

8x° —6ax +3a’ —12000=0.
a 3agada CBOAUTCA K HAXOXKICHIIO HAHOOIBIIEr0 HEOTPHUIIATEIFHOTO 3HAYCHIIS

mapaMeTpa, IIpU KOTOPOM 3TO ypaBHEHHe nMeeT pemieHne x =0 1, kpoMme Toro,
nony4daercs y = 0. KBagpaTHoe ypaBHeHNE HMEET pPelIeHHE, eCIIN

D=36a"—4-8-(3a” —12000) = —64a” +32-12000>0 < -80<a<80.
[Ipu a=80 moxyuaem x =30 m y=>50. 3HagnT, HAaNOOJIbIIIee KOIIMICCTBO

eIMHUI] ToBapa pasHo 80.

Omeem. 80.
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3anaHuve 17 Ha EI'9 2015 rona

Mpumep 38. [lepuunas undopmauus pasaensiercsi no cepsepam Nel u
Ne2 u o6paGartsiBaercsi ua uux. C cepsepa Nel npu o6néme t2 6 Bxoas-
et B Hero HHpopmaumu BuIXoAHT 20t, a ¢ cepepa Ne2 npu oObéme t2 TG
BXojsien B Hero uHgopmaunu BuIXoaHT 21t I'6 oO6pabotanHoi nHdopmalny,
25 < t £ 55. Kakos HanbGosblmi o61mnit 06bEM BbIXoAsLENR HHPOPMALIHK

npu obuem o6béme BxoasiLei nudopmaunu B 3364 I'6? Bk,
Pewenue. Ilycth na cepsepe Nel oGpaGarbiBaercs 22, a Ha cepie- [N
pe Ne2 oGpaGatuiBaetcsi y* I'6 u3 Bceit nepsuunoit uudopmaunn. Torna EGEG—_GGE
% 4+ y? = 3364, a o6pa6otano Oyaer 20z + 21y ['6 undopmaumnu. Boipazum y [l p ’
uepes . y = V3364 — . o s, || 4
TpeGyerca HaUTH HauboJblIee 3HAUYEHHe (YHKUHH oy =
f(z) = 20z + 21/3364 — x2.
. 21x 44122 2 _ 400 - 3364
() = 20 - i) =0.400 = ———== .  T°*= ———— = 1600,z = 40.
Fie) V3364 — z2 f{z)=0, 3364 — 2%’ 841

40 eAMHCTBEHHAst KPHTHYECKasi TOYyKa M
42. YenoBus 25 < x < 55,25 € y < 55 Bu-

[Tostomy =z
y = /3364 — 1600
noauensl. Ecan z < 40, 10 2% < 1600, 400 > - .4.4112 H f'(z) > 0. Ecan
3364 — =~
x > 40, 10 f'(x) < 0. TMostomy x = 40 ectb Touka makcumyma. 3uaunt, | Omeaem: 1682 6
fuau(). - f(—l()) =20-40+ 21 - 42 = 1682. L




3apaHue Ne17 (3agaya Ha onTUMU3ALUIO)

NMpumep 4. INeHCUOHHBbIM (POoHAO BNageeT UeHHbIMU Bymaramu, KOTopble
cToAaT t?2 Thic. pybnen B KoHUe roga t (t =1; 2; ...). B koHUe ntoboro
roga NeHCUOHHbLIM PoHO MOXET npodaTb LEeHHble bymarn n nonoXuTb
OeHbrM Ha cyeT B DOaHKe, NpM 3TOM B KOHLE Kaaoro roga cymma Ha
cyete byger yBenmumBaTtbCca B 1 + r  pa3s. [leHCUOHHLIN (PoHO Xo4deT
npoaaTb LeHHble Dymary B KOHLIE TaKOro roga, 4tobbl B KOHLUE ABaduaTthb
NATOr0O roga CyMmMa Ha ero cdere Obina Haumbornbwen. Pacyetbl
nokasanu, 4to ans 3Toro ueHHble bymaru Hy>XHO npogasBaTb CTPOro B
KOHUe ABaduaTb NepBoro roaa.
[Tpn Kaknx NONOXUTESIbHbIX 3HAYEHUSX ' 3TO BO3MOXHO?
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3apaHue Ne17 (3agaya Ha onTUMU3aLUIO)

Ecnmn nercnonssI GOH TPOJACT EHHBIE OyMaru B KOHIle roja /,

TO B KOHIIE JIBaALATh ILITOr0 roja Ha ero cuete oyaetr f(£) =t (1+7)""

TBIC. PyOJIel.

Kovmenmapuii. BolbIMMHCTBO YYACTHIUKOB 3K3aMeHa Pelajlo JaHHYIO 3aady
CAeayromuM  oOpa3zoM.  BBoamwnu  mOCIEI0BaTeIbHOCTH { f (r)} S i (=

2 25—t v
f@)=t(1+r)"" T1HIC. pyOIeil cyMMa Ha cueTe MeHCHOHHOTO (OHIa B KOHIIE
IBaAlaTh IIITOTO ToJa MPH YCIOBHUH, YTO OH MPOAACT IeHHBbIe OyMaru B KOHIIE

f (21> f(20),
roja /. Jlanee pemann cCUCTEMY
5 f(21) > f(22).
!! OmHako [JaHHOE YCJIOBHE ABISETCS HEOOXOMMMBIM, HO He JI0CTaTOYHBIM
YCIOBHEM TOI'0, YTO IIOCIEI0BATENPHOCTh IPUHIMAET HaNOOIbIIEee 3HAUCHNE IIPH

t =21. Takoe pemenue ouneHnsBaercd B (0 0aIOB.

43 41
Omeem. — <r < — .
441 400
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K Bonpocy o6ocHoOBaHUSA [OCTaTO4YHOCTH

CpaBHEeHUA C AByMA CoCeaAHUMU roaaMu

Ecmm BeirogHee Bcero mpojaska OyMar B KOHIIe roja ¢, TO OHa BBITOJHEE, 9YeM
npojaka B KoHIle rofioB (r+1) u (#—1). [lokaxkem, 9T0 cuctema

{f(f)}f(fﬂ)j
f@)>f-1)

He MO’KeT IMeTh Oollee 0JIHOTO HaTypalnbHOTOo pemeHnsa. O0o3HaumB kA =1+7 >1,

OTYIUM
- l r l
1+-<~k r> .
k> (1 1), f‘/_’ Ji -1
rzp(r—1)2k©< 11 ) k
e I PO L
SN/ N A
Tak kaxk Jk _ 1 =1, To HaTypaIbHBIX 3HAYCHUN f, YIOBIETBOPSIOIINX
VE-1 k-1 ’

cucteMe, He Oosiee oaHoro. OTcroga MOKHO CJI€lIaTh BBIBOX O TOM, YTO €CIIH
=21 vynoemeTrBopsAeT cucTeMe, TO €I He VIOBIETBOpPSeT HHKAKOE JIPyroe

HaTypamapHoe 7r=2,3, .., 20,22, . ,24. To ecTh Ipogaka B 5TH I'OJABI HE MOKET

OBITh caMOll BBIrOZHON. OJHAKO IPU 3TOM MOKET OKa3aTkCsd, YTO IIpojaka B
1-p1i1 HAH25-5# robI BeITogHee. HeoOxommmo cpaBHuth f(21) ¢ f(1) #H623).

23




3apaHue Ne17 (3agaya Ha onTUMU3aLUIO)

3amaua. [leHcuoHHBII (QOHI BiIajgeeT LEHHBIMH OymMaraMu, KOTOpPBI€ CTOSIT

t* +4 THIC. pyOneili B koHme roma ¢ (z=1;2;..). B koHme moGoro roma

NEHCHUOHHBIN (POH]I MOKET IPOJaTh lIeHHbIe OyMaru U MOJTOXKUTh J€HbIH Ha CYET
B OaHKe, TP 3TOM B KOHIIE KaKJIOr0 rojla CyMMa Ha cdeTe OyJeT yBelIdNBaThCH
B 1+7 pas. [leHcuoHHBIN QOHI XOYET MPOAATHh IIEHHbIE OyMaru B KOHIIE TaKOTO
rojia, 4To0bl B KOHIIE TPUALIATOrO roja CyMMa Ha ero cdere ObLIa HanOONBINEI.
PacyeTsl mokaszamy, 9To 1M 3TOro LieHHBle OyMaru HY;KHO [poJaBaTh CTPOrO B
KOHIIe TpeThero roja. [Ipn kakux monoKUTeNIbHBIX 3HAYCHUSIX # 3TO BO3MOKHO?

F3)> f(4),
13)> (2. : .
S3)> (D) Omeem. 3 <r< \/; ~1.

A
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3apaHue Ne17 (3agava Ha onTUMU3ALUIO)

Pewenue. 1-ii cnocod (aemopckuii).

Ecnu neHcuoHHBIN QOHJ MpoJacT IeHHbIe OymMaru B KOHIIE roja f, To B KOHIIE
IBaJUATh IISTOrO rojla Ha ero cdere Oymer S, = 1 |(1+;r’")25_f TeIC. pyOnen. CpaBHUM

qucna S, 1 S, :
S-S =@+’ A+r)"" = A+r)" " =A+r) (=t + 26 +1).

PaccMOTPIM HeIPephIBHYI0 GVHKIIO f(x)=—7x" +2x+1. Ecmu f(z) >0,
10 S,.;,—95,>0, mecmu f(z)<0,10 5,,,—9, <0.

I'padux pyskun f(x) — mapadoia, BETBH KOTOPOIl HAlpaBIeHBI BHU3. Tak
kKak f(0)>0, To ecnum I HEKOTOPOrO HATypaJbHOTO dYHCIA [ BBIIOJIHEHO

ycnosue f(t)<0, To pmud modOro » >t BBIIOINHEHO YycuoBue f(n)<0.

CrnemoBaTelbHO, IIeHHBIE OyMaru HYXHO IpoOJaBaTh CTPOro B KOHIIE ABaIIlaTh
[IepBOro roja Ipu BeIoIHeHUN yeaoBuil f(20)>0 u f(21) <0, 1o ecTh

—20°7r+2-20+1>0, 4007 < 41, 43 41
~ & | —<r<—.
21°74+2-21+1<0 441r > 43 441 400
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3apaHue Ne17 (3apava Ha onTUMMU3aLUUIO)

Pewenue. 2-ii cnocob (c ucnonvzosanuem npou3BooHOl).

Ecmn meHcuoHHBIN (OHA mpoaacT IieHHbIe OymMaru B KOHIle roja [, TO B

KOHIIEe ABaJIaTh MMATOr0 roja Ha ero cuete Oymet S(7) — (1+:i"*')25_r TBIC. PyOeil.

2 255 . .
Paccmotpum  dyaRmmro  S(x)=x"(1+7)" ~, 3aBucCAmYyr OT AeiiCTBUTEIHHOI
nepeMeHHol x Ha ortpe3ke [0;25]. Ymcma S(f) nmociuemoBaTenTbHOCTH {S(r)} ;
1<# <25 copnagarot co 3HaYeHNIMHI QyHKIAN S(x) IpH x =17 .

Oyuxmmg S(x) HenpepsiBHa Ha [0; 25] u S(0)=0, S(25)=625.

r

S'(x)=(F*A+r)"7) =2xQ+)" T = A+7) T In(1+7) =
=x(1+7) " Q2=xIn(1+7)).
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3apaHue Ne17 (3agaya Ha onTUMU3aLUIO)

Pewenue. 2-ii cnocob (c ucnonvzosanuem npou3BooHOl).

2 2
S'(x)=0 mpa x=0 mwm x=  Iprmgem S'(x)<0 mpum 0<x < I
In(1+7) In(1+7)
, 2 2 y
S'(x)>0 mpu x > ,TOecTb X = (e IMHCTBEHHBIM! ).
In(1+7) In(1+7)

B ycrnoBun ckazaHo, 94TO II€HHBIE OyMaru BBITOJHEE MPOJAaTh B KoHIlE 21-ro
roja. 3Ha4nT, MaKkcuUMyM (GyHKIUU S(x) Haxomurcsa Ha uHTepBane (20;22) u ansa
S(21) > S(20),
[I0CJIEA0BATEILHOCTIH {S(r)} JOJKHBI BBITIOJHATHCS YCIOBUS
S(21) > S(22).

Otcroaga
41
{212(1”)2521 S 207 (1+7)57% {21"1 > 202(1+ 7). "= 100"
21°(14+#)" 7 5222 A+r)" 7% = 217 > 22°(1+7#) = A3
43 41 441
Omeem. — <r < —

B 441 400
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CoaoepxaHue nocobusa no 3agaHnto Ne17
aBTopoB KopsHoB A.l'., [lpokodbeB A.A.

OrnaBneHwue

§ 1. SKOHOMUKO-MaTemaTuyeckne Mogenm . . . . . . . S ST e
1) lMpocTtenwne 3agaym Ha NPOLIEHThI;
5P A pou | MATEMATHKA
(2) nponopuuoHanbHoe AeneHne BeNNYMNHbI;
(3) NpOLEHTHOE N3MEHEHME BENUYNHDI, Counabho-oKoHowmseckne _L__
3a71a4M AV
(4) NPOLUEHTbLI N COOTHOLLEHNSI MEXAY BENUYNHAMU;
(5) dbopmyna NpoCTbIX NPOLEHTOB,; T
(6) dopmyna CnoXXHbIX NPOLEHTOB; MpHMEPBI PelleHMi
(7) 0600LWEHHaa dopmMyna CrOXHbIX MPOLIEHTOB; o
\-{_-"\v'
(8) 3agaym ¢ LENOYNCTIEHHBIMU NEPEMEHHBIMU; i
(9) s3agaym Ha onTumMmunadaumio; (10) cpegHne BENUYNHLI;
(11) yncnoBble XxapaKTePUCTUKN OUCKPETHOW Crly4YanHOW BENMUYNHDI.

§ 2. CIOKETHBIE 3a0aUM . . . . . ottt et e 64
(1) 3agaum o Bknagax; (2) 3agaym o KpeauTax;
(3) TOproBo-AeHeXHble OTHOLLEHUS; (4) KypCbl BantoT;
(5) MHPNALUMOHHBIE NPOLECCHI;
(6) BbLIDOPBLI U COLMONOrNYeCcKe Ornpochl.

10' 1 1 KJIACChI
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Y4yeOHUkKu

Y4yeOHUKU, nagaHHbIe
n3gartenbCTBOM
«MpocBeLueHne», OnNA Krnaccos
UHXXeHepHoro npodgpuvns
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Anrebpa n Hauana matemaTMueckoro ananvsa. 10 v 11 knacchbl

ba30BbIX U YTNYONEHHbLIV YPDOBHU
ABTOpNbI: M.M. llabysun, A. A. lipokothbes

= [Mpownu 3kcnepTusy AnNa Bknr4veHUa B denepanbHbl NepedeHb y4eOHOoW
nuTepaTtypbl, PEKOMEHAOBAHHOW K WCMNOSMb30BaHMIO B 0OOpasoBaTenbHbIX
opraHusauusix;

= PaccuuTtaHbl: - Ha 6a30BOM ypoBHe 2,5 yacoB B Hegento ( 85 yacos B rog) ;
AJIFEBPA - Ha yrnybnéHHom yposHe 4 unu 5 yacos B Hepgernto (136 nnn 180 yacos B roa);

ﬁf&qﬁ& " nosBsonstoT obecnevynTb yyalMmca OOCTUXKEHNE NIIaHUPYEMbIX PE3YSLTaToB

et ocBoeHus nporpammbl COO no matematnke Ha 6a3oBOM ypoBHe B Bnokax
«Y4yeHuUKk Haydumcs» N «Y4YeHuK nosy4um B03MOXHOCMb HaydumbcCs» W
nporpamMmsl yriybnéHHoro nsydeHnsa npeamerta B bnoke « YuyeHuUK Hayyumcesiy;

" UMET OTMNYMTENIbHOM OCOOBGEHHOCTbLI MPUKAAHYI0 HanpaBfiEHHOCTb,
BonbLLIOe KOMMYECTBO pasobpaHHbIX MNPUMEPOB, 3HAKOMALLMX  y4valUUXCs C
pasnUYHbIMKM MeTodamMM peleHnn W [OoKasaTenbCTB WM MO3BOMAOLWMX
opraHm3oBaTb MNPOLECC MOArOTOBKM CTapLUEKNacCHUKOB K MOCTYMNMEHUIO B
BbICLLME TEXHNYECKME YYEDHbIE 3aBeAEHUS C NOBLILEHHBbIMU TPeboBaHUAMMU K
AJIFE‘BPA mMatemartmnyeckom nogrotoske nocrtynawowmnx (MOTU, MBTY, MU3T v gp.).

W HAYATA
MATEMATHEECKOTO pPeKoOMeHOYITCS K MCNONb30BaHUIO B IMHUSX:

SN ,,“"".“ | no anrebpe (7-9 yrn. n obweobp.) KO.H. MakapblvyeBa u gp.
, s no anre6pe (7-9) KonsarnHa KO.M. u gp.,
e no anrebpe (7-9) Hopodeesa 'B. n ap.
no anrebpe (7-9) Hukonbckoro C.M. un ap.
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N oKyMeHTbl O NnpaBe UCNoJib30BaHUSA
yuyebHbIX Nnocobun napgarenbCcrBa

«lMpocBeweHne>» B obyueHunn

m [lpuka3d MuHuctepctBa obpasoBaHus 1 Haykn PP ot 9 uoHa 2016 . Ne699 o
[lepeyHe opraHM3auumn, OCYLLUECTBNSAOWMX BbIMYCK YY4€OHbIX NMOCOOMK, KOTOpble
A0MycKaloTCs K UCNOMNb30BaHUIO NpU peann3auum obpasoBaTternbHbIX Nporpamm.

m [Ipnkas MuHucrtepcrtea obpasoBaHust n Haykn PP ot 18 uonsa 2016 r. Ne870 06
yTBEPXKOAEHUN nopsagka dopmmpoBaHusa degeparnbHOro nepevHs  y4ebHUKOB,
PEKOMEHAYEMbIX K UCNOMb30BaHWUIO.

m 3akoH o0 obpasoBaHum oT 21 gekabpa 2012 r. Ne273 — P3 craTtbsa 18.

[MeyaTHblEe N aNEeKTPOHHbIE 0bpa3oBaTenbHble pecypchl. B HeM 3anucaHo:

OpraHusauum, ocyuwecTBnsowWme obpa3oBaTesibHYyKO AOeATeNbHOCTb MO0
NMMEKLLMM TFOCYyQapCTBEHHYIO aKkpeautTaumio obpasoBaTefibHbIM nporpammam
BbIOMpalor:

1) y4ebHMKN U3 Yncna Bxoaswmnx B begepanbHbi nepeveHb y4eOHUKOB. . .;

2) y4eOHble nocodOus, BbinyweHHble oOpraHM3auusamMmu, BXOOAWMMU B
nepeyvyeHb OpraHusauumn, OCYLLECTBIIAKOLIMX BbINYCK Y4YEOHbLIX MOocobuun, KoTopble
AOMNYCKaKTCA K UCMNOSMIb30BAaHUIO MNPpU peanusaumm UMEKLWMX rocyaapCTBEHHYHO
akkpeoutaumio obpasoBaTtefibHbIX NporpamMm HadarbHOro o0OLlero, OCHOBHOIO
obulero, cpegHero obulero obpasoBaHuS. 31




A.A. MNpokodbeB
Cnacunb6o 3a BHMMaHue! Ten.: (499) 729-73-43

E-mail: aaprokof@yandex.ru




