Sajlanne Ne16 n3 El'9 no npoduibioit MaTeMaTnke
Kparkas minapraJika

Ilepen Bamn 3ajada, B KOTOPOII OINCHIBACTCI HEKOTOPBIN IIPOIECC 1 OT Bac

TpedyeTcst HAWTH WM MaKCHMU3MPOBATH/ MUHUMI3HPOBATE OIPEIeTeHHYTO
pesinunny. st onmcanns MaTeMaTiecKoil MoJIe/In OT Bac TpedyeTcs BBe/Ie-
HIEe HeM3BECTHBIX, COCTaBIeHNEe TaOJNIBI (YKeJIaTeIbHO, HAIIPUMED, B CIydae
KPeINTOB 1 BKJIAJI0B), & TAK»Ke COCTaBJICHIEe YPaBHEHII / HEpABEHCTB / CCTEM
C BaIlVMI HEU3BECTHBIMHU, OTPayKacMbIX TO, 9TO JIAHO B VCJOBUM M TO, UTO
TpebyeTcd HafitTu. byaer 5To — OyneT MuHnumyM 1 dai.

[ [pnMmep MaTemMaTnyeckoil MoJjiesn

Kiment B3si1 B Ganke Hekoropyio cymMMmy S py6. nojx 10% rojosbix. Kaxibiii
roJ; OC/Ie HauNCIeHUS IPOIEHTOB OH JOJIZKEeH BBILIATUTL OAHKY ONpele/eHHYIO
CYMMY JIeHer B cHUeT Iorallenusd 3aJ0/KeHHOCTH. B MepBblil To 9Ta cyMMa Co-
crasuia 20% oT nsnauaabHoil, Bo Bropoit — 45% or msnavansnoit u eme 50 000
py0. B urore no okonuanuym BTOPOrO IJIATEKa JOJT ObLI MOTAIleH TOJHOCTDIO.

Haiiure S.
Fon| Joar no % | Joar nocae % Brimiara
» CocraBum Tadniy. |1 S 1,18 0,25
2 0,95 1,1-0,95 10,455 + 50000

T&K KaK IT1O0CJIe BTOpOﬁ BbIILJIATBI JTOJIT' ITOJIHOCTBIO BblHﬂa‘—IeH, TO
1,1-0,95 — 0,455 — 50000 = 0. m

Ha sTom srarne 3akananBaeTcst mocTpoeHne MaTeMaTHaecKoil Mojesn (Tabmia +

ypaBHeHHe, 13 KOTOPOro MOYKHO HaiiTi To, 4To Tpebyer 3aja4a). Jlaxke ecin Bol
He peluTe ypaBHEHUe, HO 3alliiieTe ero, y Bac oyiaer 1 dasu.

KDGI[MTOB&HI/IGI AHHYUTETHaA CUCTEMA

Bol B3syi1 B KpeuT B OaHKe HEKOTOPYIO CYMMY JieHer S 10J] Olpe/Ie/IeHH b
IIPOIEHT I'0JIOBBIX. AHHYUTETHBIE TJIaTeXKI — 3TO TaKas CIUCTeMa, BhIILIAT, IIPU
KOTOPOil KPeJInT BBIILIATHBACTCS €2KErOIHO (esKeMeCsIHO) PABHBIMHI T1IaTe-
Kamu x. [Tpu 9ToM Kaskablil 101 (Mecsii) OaHK HAUMC/ISIET Ha OCTABIIYIOCS
4aCTb JI0JIIa HEKOTOPDII IIPOLEHT 70, TO €CTh OCTABILAACS CYMMa J10JIra YBe-
mmunBaercd B p = 1 4+ 0, 0lr pas. llociie aToro yke KjimenT BHOCUT ILIaTEXK
B CcUeT IOoTallleHusI KpeauTa.

Ton| Hoar no % Tounr nocsie % | Beimnara
1 S pS x
2 pS —x p(pS — x) T
3 p(pS—=z)—z pppS-z)-2) =

Kpemnropanue: nuddepeninpoBatias

CUCTEMA

cymmy — gemer S

Hudbdpepentupo-
KOTOPOTI

Brr B3I B KpeJUT  OIpeae/eHHYIO

1101 OIIpe/le/IeHHbI IIPOLIEHT I'0OJIOBBIX.

BaHHDBIE [J1aTezK1 — 9TO CUcTeMa BBIILJIAT, [Ipn

CyMMa JI0JITA YMEHBIACTC PABHOMEDHO, TO €CTh HA OJIHY U Ty K€ BEJUTUHY

KazkJIblit Toj1. [Ipn aToM 1umaTexkn Kaxjiblit 1oy PasHble,
TakuM 00pasoM, ecjil B KPEJIUT B34TO S Ha N JIET 01 r% [IPOIEHTOB I'0J10-
BbIX, 9TO O3Ha4YacT, 9TO

® KaxKJplil roj noqr yeeaundnsaercd Ha k = 0,01 - r gacrs or nosra Ha
HAYa/I0 TEKYIIero roja;

® [UIaTEeXKU COCTOAT M3 JIBYX YacTeil: nepBasg 4yacThb — 3TO HAUYUCJIEHHbIE
ITPOIEHTRI, BTOPast — CyMMa, S, pasjiesieHHasi Ha 1 PaBHBIX JacTeil.
Tornma JJOMr KaxKIbli 101 YMEHbIIACTCS Ha %S .

Broimara
k-S+-8
15418

Ton| Honr go %| Hour nocie %

1 S+k-85
2 n IS+ k-8 ke

1S+k-1 15 +18

[ [pnmep, e BeTpedaeTcs

KimenT B3gs B Oanke KpeJuT Ha HekoTopyio cymmy A pyOseit na 3 roma 1o
15% ronoseix. BoliiadusaTh KpeJUT OH JOJZKEH €2KEIOJHBIMU TJIATeZKAMI TaK,
9TOOBI KayK/Iblil 10JT cyMMa JIoJIra yMeHblnajach pasHoMepro. Yemy pasro A,
ecJI 0KazaJioch, UYTo B utore oH 3aratia danky 390 000 pybsieii?

» Tak Kak KpeJuT B3sT Ha 3 T0Ja, 3HATUT, I10CJIE IIEPBOI BBIILIATHI JOJIT JTOJIZKEH
cocTaBIdTh A — %A = %A pybJIeit, mocsie BTOPOil BBIILIATE JIOJT OyIeT pasen
2A—1A= %A py0JIeii, a Ioc/ie mocjenneil TpeThei %A — %A = 0.

Cymma ponra|  Cymma jonra
lon| o nauucs. % nocsie Haunes. % | Beltara
1 A A+0,154 0,15A + 1A
2 2A 2A4+0,15-5A4 10,15-3A+ 34
3 LA PA40,15-3A4 10,15 A+ 3A

To, 970 KIMEHT B UTOre 3aljaaTiuja O0aHKY, eCThb He UYTO MHOE, KaK CyMMa BCex
BBITLJIAT 110 KPEANUTY (erre ToBopsaT o0Imast CyMMa, BBITLIAT).

Bymem  ckmajpiBaTh  BBILIATBL  CACAYIONM — 00pa3oM:  (CyMMa  [ePBBIX

qacteit)+(cyMMa BTOPBIX dacTeil).

2 1 1. 1
(0,15A+o,15.3A+0,15-A)+(3A+3A+3A)=39oooo N

3
( )
3 3

cyMMa, apuMeTUIecKoil Iporpeccun

0,15A - +A =390000 < A= 300000.

[lpumep. rie BeTpeyaeTed

Kinenr B3sr S mun pyosteit B 6anke nog 10% ronoBbIx 1 JOJZKeH MOTacUTh KpeanT depes 4 rona [paBHblMM e2KEeroJJHbIMU HJI&T@}K&MM} Haitinre ornomenue

CYMMBbI, B3ATON B KPEAUT, K €2KEIOJHOMY ILJIATEXKY.

» O003HAUNM €yKEeTroJHbIN IIaTex 3a © MIH pyoJeit. [locne naancaenns: mpomeHToB Aoar yBennumBaeTes B 1, 1 pa3. CoctaBum TabanIly, OTCIEKIBAIONTYIO

JIOJIT

[on CymMa, Jjo/ra,
710 HaYucIeHud %

CyMMa JIoJra,
mocsie gauncsaenust %

CyMMa Jlonra
I10CJIe ILJIaTeXkKa,

1 S 1.1-5 11-S—z

2 1,1-5 —«x 1,1(1,1-5 — x) L1(1L,1-S—2z)—=x

3 L,1(1,1-S —x) —x 1L,1(1,1(1,1- 8 —x) — x) L1(L,1(1,1-8 —2)—x) —x

4 L1, 1(,1-8—2)—x)—« 1,1(L,LL,L(L,1-S—2z)—2)—2) 1,1(1,1(1,1(1,1-S—z)—z)—2) —x

Tak Kak B KOHIIE 9E€TBEPTOI'O I'0/Ja KPEJANT T0JI2KCH OBITH BBIILJIAYCH [IOJIHOCTBIO, TO 9TO 3HAYUT, YTO JOJII' 6aHKy Ha KOHEL[ 9€TBEPTOI'O I'0Ja paBE€H HYJIIO.

To ects 1,1(1, 1(1, 1(1,1- S —2x) —x) —x) —x =0 win

1,18 —z (L,°+1,1°+1,1+1) =0 & —

CyMMa T€OMETPUYECKOI ITporpeccumn

S 1,1°+1,1°+1,1+1

X 1,14

BankKoBCKUN BKJIAI

Ber mosioyknin B OaHK OIpejie/leHHyI0 cyMMy S JleHer. BaHKOBCKHUIT BKJIaI
— 9TO HEKOTOpas CyMMa, lepejaHHas OaHKy Ha XpaHeHHe C IeJIbIo I0JIy-
IUTH JIOXOJ] B BUJIE HAUNCJIEHHBIX IPOIEHTOB. Pa3 B KaKoil-TO IMPOMEYKYTOK
BpeMeHH (B MeCsl, B KBapTaJ, B IOJ 1 T.II.) OaHK HAUMCJSIET HA TEKYIILYIO
CYMMY HEKOTOPOE YUCJI0 Y0 IIPOILEHTOB, TO €CTh YBeJMUNBACT HAXOISIIYIOCs
Ha cuere cymmy Ha 0, 017 gacte min B (1 4 0,017) pas. Pas B aror npome-
YKYTOK BpPEMEHH T10C/Ie Ha9uCIeHNs MPOIEHTOB KINEHT, KaK IIPABU/IO, TMEET
IPaBo JI0JOKUTL Ha cUeT JIoOYIo cyMMy JeHer. TakyKe KIMeHT MMeeT MPaBo
CHIMATD CO cUeTa JII0OYIO CYyMMY (€CTeCTBEHHO, He MPEBBIIAIONIIYI0 NMEIOIITY-
tocst). Bpems, Korja oH MOXKeT 3T0 ¢jleaTh, YKa3bIBaeTCsl B 3a/1ae.

[[pumep, 1Jie BeTpedaeTcs

B ausape 2014 rona xunent nosozxkni B 6ank 30 000 pybueit mon 10%), koTopsle
OaHK HAUMCIIeT pa3 B Ioj B gekadbpe. CKoOJILKO pyOJeit OyaeT Ha cueTe y KJIneHTa
B gaBape 2017 roga’

>
To, uTo ODaHK HAYMC/IgET Ha Te- Ton | Cymma 10 %] Cyaa nocre %
Kymtyio cymmy 10%, 3HaduT, 4To 110-
e (sHBApPD ) (1exabph)
syier coctamatn 110% or ey, 20 3000011130000
Hzf(o siieiicss Ha cyere O 0 Hazncﬂej 2015/ 1,1-30000 | 1, 1% - 30000
Al a 2016/1,1%-30000 1,1°-30000

HH1 IIPOLIEHTOB.

Taxum obpaszom, B jgexkadbpe 2016 roga nocie Haduc/aeHns MPOIEHTOB Ha cUeTe Y
kinenta oyier 1, 1% - 30000 py6ieii. Dra ke cyMMa OVIeT v HErO Ha CyeTe I B
aupape 2017 rojia (Tak Kak MPOIEHTHl HATUCISIOTCS TOJIBKO B JleKadpe).

Suaunt, orsetoM Oyier 1, 1% - 30000 = 39930 py6ueit. |

[ [pnMmep Ha cMelaHHble T1aTezKu

15 stHBapst IaHUpyeTcs B3sTh KpeuT B 6anke Ha cymmy 700 Toic.py6. Ha (n+41)
MecsIIeB. YCIOBUS:

e 01 unesia KazkJ10ro Mecara 6ank Hauncager 1% Ha TeKyLIIyIo CyMMY JIOJITa;

® 10 14 yucna Kax10ro Mecsia HeoOX0AUMO BBIIJIATUTH YaCTh JIOJITA;

® ¢ 1-70 11O M-bliT MeCdI] BBILIATHI JOIYKHBI ObITh TAKOBBI, YTOOBI JIOJIT
YMEHbIIAJICA PABHOMEPHO;

® 15 gucjia n-ro Mecsua Jor JoszkeH coctaBuTh 300 Thic.pyo;

® 15 uucia (n + 1)—Fo MecsIIa KPeJInT JI0JI2KeH ObITh IOTallleH MOJTHOCTHIO.
Haiture n, ecan o0Iast cyMMa, BBIILIAT COCTABUT (0D THIC.pYO.

» I3 yeioBus cieayer, 9To ¢ 1-ro 1o m-blit Mecdll Boimiadeno 400 T.p., npu-

qeM paBHBIMHI J10J1sAMI. CJIe10BaTe/1bHO, ¢ 1-10 110 N-BIil MecsI] JI0JIT PABHOMEPHO
YMEHDBINAJICT Ha T = 4% T.p. O6osnaunm p = 0,01, .S = 700 1.p.

Mecarn |  Hoar o % Toar nocte % Brimtara
15 qucso 01 unciio
1 S S +pS pS+
S —x S—x+p(S—u1) p(S —x)+x

p(S—(n—1)z)+x
300p + 300

S—(n—1z+plS—(n—1)x)
300 + 300p

n S—(n—1)z
n+1 300

Ecan c/102KuTh BTophle ciiaraeMble BcexX BeIILIAT: NX + 300, moayanM cyMMy, B3si-
TYI0 B KpeuT, To ecTh nx + 300 = 700. Tora cymMMa MepBBIX cjlaraeMbIX BBIILIAT
paBHa IeperriaTe 0 KPeJauTy, TO ecTh DO T.p. LlepBrle n ciaraeMbIX 00pasyioT
apudMeTiecKyto nporpeccuto, rie a; = pS, d = —px. CienoBaTesbHO, H0JIY-
JaeM ypaBHEHUE I IePeriaTh

(pS+ (pS —px)+ ...+ (pS — (n — 1)px) + 300p = 55

Bee 10 aT0it uepThl 0OpasyeT MaTeMaTnIecKyto Mo/le/b, Jatomyio 1 oamr na EI'D.

Pemaem ypasnenune:
pS+pS—(n—1)px

n4300p="55 -2 o

2
& 2npS —n(n—1)pr =110 —600p =110 -6 =104 <
400
& 2-0,01-700n —n(n—1)-0,01-— =104 <
n
& 10n=100 <& n=10
Orget: 10. |

e [Ipu BBeJleHNN HEN3BECTHO, 0003HAYAIONIEH TPOIEHT, TNCATh
r = 10% = 0, 1, um ucnosbzosars B Tabuune r kax 0, 1, korna B
yestosun ObL10 ckazano r = 10%, win npu pemennu noayunts 7 = 0, 1, a
B orBeT 3amucarh r = 10% — Bce 310 HEBEpHO.

e Eciin B 3anaue nano A pybueit, % u .. n npocar naittu A wim r, To
OTBET JIOJIZKEH ObITH IIPEJICTABICH B BHUJE UNC/Ia 0€3 eIMHUIBI N3MeHeH s

6e3 cyioBa “pvosteil”’ wim 3uaka %).
Yy

Byner ommbKoit ncnoab30BaTh 0€3 BEIBOAA (POPMYJIBI, HE
IpeJicTaBIeHHbIe B OUINAIbLHBIX yieOHNKaxX. CaeayeT BEIBOAUTE
(bOpPMYIIBI JIJIT aHHYUTETHON U JudpdepeHnpoBaHHO CIICTEM BBIILIAT,
JEMOHCTPUPOBATh apu(METHIECKYIO I FeOMeTPUUIECKYIO ITPOIPECCH,
CCJIM OHU €CTh, W T.II.

PexoMen1yioT opopMJIATh N3MEHEHUSI, ITPOUCXOISIINE ¢ CYMMOI
jtoJira/ BK1ajia, ¢ moMotibio tad/uibl. CTo/IOIb! MO/ ITNCHIBATD TaK, 4TOObI
OBLJIO MTOHSTHO IpOBepsIomMnM. HaszpaHns cTos01[0B BUJIHBI Ha IPUMepPax.

B 3aagax He MOxKeT ObITh HUKAKOI'0 OKPYIJICHHUS 3HAUCHNI ITepEeMEHHBIX,
ec 00 9TOM HE CKa3aHO B ycjIoBUH. [lodToMy, eciinm Bbl, HallpuMep,
MOJIYUIIN Helesa0e Yicjao JeT 1 — UIUTe y cebs omnoKy Judo B caMoii
MOJIeJIH, JIN0O apuMeTHIEeCKOro XapaKkTrepa.

HGKOTOpre I[ITPOIEHTHI B HECATUYIHOM BHJIE y,ZLO6H€€ NCIIOJIB30BaThb B BUJIE

paronasbHoi apobu. Hampumep, 25% kak +, 12, 5% kak %, 20% Kak %

He jlennTech MCob30BaTh CJI0BA, OObSICHSONINE Ballll JeficTBUS IIpu
pereHnn: “IToObl HAHTH HeperiaTy, Hy»KHO 13 CYMMBbI BCEX ILIaTerKell
BBIUECTb CYMMY, B3ATYIO B KPEJAUT ; ‘371€CH MbI MOJTYUILIN CYMMY
apnpMeTHnIecKoil nporpeccut, g Oyj1y BBIYNUCIATH €€ 110 TaKOii-TO
bopmye’ n T.I.

Ecnn B 3ajilaue HecTan japTHasl KpeJuTHasl ¢XeMa U JlaHbl 3HAYeHUs]
J10JITa, KOTOPBIE OH JIOJIZKEH TPUHUMATH B Hada/e Kaxkjoro roja (/1o
HAYNCJICHNS TIPOIIEHTOR), TO COCTAB/IsAsT TabJIHILY, CTOIOEI] BBITLIAT
3al10JIHANTE B IIOCJIEHIO ouepe/b KaK Pa3sHOCTb JIOJIra 110C/Ie
HAUMCJEHNS IPOIEHTOB U JI0JIra TI0CJIe TIIaTexka.

[ [pumep Ha 3ajiauy ¢ Tabaunnei

15-To guBaps MIAHUPYETCs B3SITH KPeJUT B ODanKe Ha 0 MecdIeB B pasMmepe 1 MH
pyoOJieitl. YemoBud:

® 1-ro 4Jnc/a KaykJloro Mecdiia JIoJI yBeJInInBaeTcsd Ha 1 € Zi IPOLEHTOB 110
CPaBHEHMIO C KOHIIOM IIPEAbIAYIIErO MeCana;

® co 2-10 110 14-e 9mcsio KaxKJ0ro Mecsdila HeoOXOMMO BBIIJIATUTH YacTh JIOJITA;

® 15-10 4uncaa KaykJj10ro Mecsiia JIOJIr JJOJAKEH COCTaBISITh CYMMY B
COOTBETCTBUU ¢ TabJILel.

ata 15.01115.02]15.03115.04|15.05/15.06|15.07
Jonr (mau py6) 1 10,9 10,81 0,7 0,6 0,5 0

Haitqure nanMeHnbinee 7, Ipu KOTOPOM o0IIas cyMMa BhlILIaT OyjieT Oosbie 1, 2
MJIH pyOJIeit.

» [IporenTHas craBka pasHa 7%, 3HAUNT, [OCJIE KAyKJI0I0 HAYUCICHNS POLCH-
ToB jtoar cranosuresd na 0, 01r gactn Oosbie: ObL1 S — craner S + 0, 017.S.
CJieioBaTeIbHO, MOYKHO COCTABUTH CTAHJAPTHYIO TaOIHILY.

Mecgarn|  Honar na Honr na Brimiara
15 gmcno 1 gncno
1 1 1 +0,01r 0,01r 40,1
2 0,9 0,94+0,01r-0,9 0,01r-0,940,1
3 0,8 0,8+ 0,01r-0,8 0,0lr-0,840,1
4 0,7 0,74+0,01lr-0,7 0,0lr-0,74+0,1
D 0,6 0,6+ 0,01r-0,6 0,01r-0,64+0,1
§ 0,5 0,5+0,01r-0,5 0,0lr-0,540,5

CJIO)KI/IM BCC ILJIaTEZKU: IIEPBLIC Cllal'aCMbI€ OTIECJIBHO, BTOPbIC — OTIEJ/ILHO!
0,01r - (14+0,9+0,8+0,7+0,64+0,5)+(5-0,1+0,5) > 1,2

Bcee 10 aT0it uepThl 0OpasyeT MaTeMaTnIecKyo MoJie/b, Jatomnyio 1 oamr na EI'D.

Pemmum nepapenctso.

40
r>-—- =

0,0lr-45+1>12 < ;

r =0

OrBeT: 5.

ADMC}DMGTH‘I@CK&H 1 I'eOMETPUNHECKadAd [TPOI'PECCNU

Apndmernieckast TIPOrPeccus — 3To T0cCe0BaTe/IbHOCTD dnces {ay, },
4JIeHbl KOTOPOIl CBABAHDLI CJIEIYIONINM COOTHOUICHUEM: Oy = Up—1 + d,
IJIe YUCI0 d HAa3bIBACTCs PA3HOCTBIO apudPMETHUECKOll IIPOrPecCi,

oan:al—l—(n—l)d
® Qp 1+ A1 = 204

® Oy k + Gpik = 2ay

a; + ay
S = -
o 5 n

2 — 1)d
o 5, = CL1—|—(;1 ) )

[eomeTpryecKas Mporpeccus — 3T0 T0C/AeJ0BaTeIbHOCTL Ynces {by },
qJIeHbl KOTOPOil CBsI3aHbl cooTHOlIeHneM b, = b,_1 - ¢, rjie 4ucjio ¢
Ha3bIBACTCA 3HAMEHATEIEM DeOMETPUYECKON IIPOIPECCUH.

® bn — bl ’ qn—l

.\/bn—l'bn+1:bn (6220)
.\/bn—k°bn—|—k:bn (bz>o)
.Sn:bn'q_bl

q—1
.Sn_bl(q — 1)




Sajlanne Ne16 n3 El'9 no npoduibioit MaTeMaTnke
Kparkas minapraJika

AﬂFOpI/ITM peliCeHnA 3a/1da"9 Ha OII'TUMU3AIl IO

|. BbipennTs nHemsBecTHbIE IIepeMeHHble X U 1Y, OlPeeaUuTh UX MHO-

KeCTBa 3HAUYEHUil, ec/ 5TO BO3MOYKHO (IleJible, HaTypaJsbHbIe,
[IpUHAJJIEKAT HEKOTOPOMY OTPE3KY, He IIPEBOCXOAAT HEKOTOPO-

ro Juc/aa u Tl

2. OnpejieinTh 3aBUCKMOCTb MEXKJIY 9THMEI HEU3BECTHBIMU (3ada-

CTYIO 9TO ypaBHeHHe). 3aBUCUMOCTD, KaK IIPABIIO, MOAKHO OyIeT
CII0JIB30BaTh, YTOObI BbIPA3UTh OJIHY HEHUBBECTHYIO Uepe3 JIPy-

LYIO.

5. CocTaBUTh ypaBHEHUE ¢ 9TUMU HEN3BECTHBIMU U TEM IapaMeTpoM

a. HanboJIbIee MM HanMeHbIlee 3HadeHIe KOTOPOTI'O Ha /1O HAUTH:
F(a,x,y) =0.

4. Benm na mare 2 Bbl BhIpasujin OJIHY lepeMeHHYIO Yepe3 JPyIrvyIo,

HanpumMep, 4 uepes T: Y = y(&), u noayunin yxke ypaBHEHHE
F(a,x) =0, 10 MOXKHO

®ycesIe/IoBaTh €ro B TaKOM BUJIEe KaK YpaBHEHNE ¢ HEU3BECTHOM
X U IapaMeTpoM @, 00s13aTe/ILHO YKasaB, ITO JJOJIZKHO
BBITOJIHATHCA 11 3TOT0 YPaBHEHUA

®BLIPA3UTH @ Uepe3 L U NOJVINTL PYHKINI A = CL(:E).
YKazaTb 001acTh ee olpejencHus. Haitu ee
MAKCHMYM /MUHUMYM I HarOoJIbllIee/ HayMeHbIIee 3HaUYCHUe

OJIHUM N3 SHaAKOMbBIX BaM CII0CO00B.

Baﬂ&Tb MaTEMATUHECKYIO MO/ICJIb B 3a/lda9dX Ha OIITUMU3AlINIO — SHAYUT
BBLIITOJIHUTDL BCEC IIal'll 9TOI'O aJI'OPUTMa C €JIMHCTBECHHLIM ToCJ 1201 HUEM:

BO3MOYKHOCTBIO HE MCCJIEI0BATH OJYUCHHOE YpaBHeHe N (PYHKIINIO

11 HE JOBOJIUTDH BBIYUCJJICHNA JIO KOHIIA.

© BBo/InTh HEU3BECTHBLIE U 00513aTEIbHO YKa3bIBATh X 00J1aCTH

SHAYCHUI.

® BBOJINTH HEUBBECTHYIO BEJMUYUHY (HapaMeTp),
HanOoJIbIIIee / HalMeHbIIIee 3HaUeHe KOTopoil TpedyeTcsd HallTi, 1
COCTaBJIATH ¢ HEWl U UMEIOIIUMUCS HEU3BECTHBIMU
ypaBHeHue / HEepaBeHCTBO / CUCTEMY C VKazaHueM, K KaKUM JIeCTBUAM

C 9THUMN JJaHHBIMW CBOJINTCA PEIICHUE 3a/la91.

® Licsim BB paccMaTpupaeTe PyHKIINIO f (:I;‘), HaM60ﬂbmee/ HaMeHblIee
3HAUCHUE KOTOPOil TpedyeTes HallTi, yKasbiBaiiTe ee 001acTh

Olpee/IeHNd .

o llcrionbayiiTe cBoficTBa MPOCTHIX (PYHKITUIN TUIIA KBaJIpaTUIHON J1100
[IPOU3BOJIHYIO JIJIs Ucc/iejloBannsd 0ojiee CI0KHBIX (PYHKINH
(HaHpMMep, JacTo BeTpedaeTcsd (PYHKINS BUJIA
f(x) = ax + bv/c — dx?). [lostomy noBTOpHTE pelIeHe

nppalnoHajbHbIX YpaBHEHII U HepaBeHCTB. BelloMHUTE BCE O

TPON3BOJHON CJI0KHON (DYHKINN.

® llccienyiite pyHKINIO, cpasy yUNThIBas ee 00J1aCTh Olpe e/ ICHUsI,
KOTOpas 3a4acTyI0 B paMKax 3aJladl CTAHOBUTCA 0oJjiee Y3KOH, deM

MOTJIa OBl OBITh.

® ApryMeHTupyiire, noueMy Ta WM HHas TOUKA dBJIIETCI TOUKOM
MaKCI/IMyMa/MI/IHI/IMyMa I TO WM MHOE 3HadeHue (PyHKINU

ABJIACTCA HaI/I60ﬂbLHI/IM/HELI/IMGHbLHI/IM.

[locTpoenune maremMaTniecKoil Mojie/u

BraajmMup gpigercs Biiajie/ibleM JIBYX 3aB0JI0B B pa3HbIX ropojax. Ha 3a-
BOJIaX IPOU3BOJIATCA adCOJIIOTHO OJMHAKOBbBIE TOBAPhI IPU UCIIOJIL30BAHNN
OJIMHAKOBLIX TexHogornil. Feam paboune Ha OJIHOM U3 3aBOJIOB TPVISITCS
CYMMADHO 2 4ACOB B HEJIC/IO, TO 38 3Ty HEJIEI0 OHI TPOU3BOAT T eIMHII
TOBapa.

3a KaxJIplil yac pabOThHl Ha 3aB0jle, PACIIOJIOZKEeHHOM B IIepBOM Tropojie, Bia-
auMup maTuT pabodemy o00 pydJeii, a Ha 3aBojie, PACIIOI0AKEHHOM BO BTO-
poM ropoje — 300 pyOJeit.

Baajuyup roros BeLieaaTh 1200000 pyoaeit Ha ortaTy Tpyia padounx. Ka-
Koe HanboJIbIee KOJIMIeCcTBO eMHNIL TOBapa MOZKHO ITPON3BECTH 34 HEJ1eI0
Ha 9TUX JIBYX 3aBOJIAX !

» [lyerh paGodiie HA [IEPBOM 3aBOJIE TPYIATC T 1acoB, Ha BTOPOM TPY-
nsrres 2 gacon. Tora B Heemo OYIeT PON3BeIeHo (x + y) en. ToBapa
upu sarparax 50022 + 300y? = 1200000 * (uro jgamo 10 VeI0BHIO).

T pedyercs nafitu naudoJibliee 3Hadenye napamerpa a = I —+ U, paBHoe
JUCJTY TTPOUBBE/ICHHBIX €JIMHUIL TOBaAPa B HEJIEIIO.

[Tepementpie a, x,y € NU {0} (ueisie neorpunarensubie).

I ciocodb s @ = & 4 y naxouM Yy = @ — T 1 OJCTABIACM B

5002° 4+ 300(a — x)* = 1200000 <

8z — 6ax + 3a” — 12000 = 0 **
Jajlada CBOIUTC K TOMY, 4TOOBLI HailTil HanOoOJIbIIee 1e10e
HeoTpUllaTe/IbHOE 3HAYeHNEe [TapaMeTpa @, 1P KOTOPOM 110JIyUEHHOE
KBa/IpaTHOE OTHOCUTE/ILHO XL ypaBHEHIEC NMeeT PelleHue
r € NU{0}, upn xoropom cymecrsyer y = a —x € NU {0},
MaTemarnueckast MoJjiesIb OlINcaHa.

[[pojoszkuM perienue. Y paBHeHue 7 pMeer peIeHnd, eCJn:
D=—60a>+32-12000 >0 < —-80<a<280

[Ipn e = S0 monyuaem x = 30, y = 20. Bee TpeboBanns

BBITTOJIHEHDI.

0 crioco0 Uz b + 3y? = 12000 Beipasiv y = J4 000 — g:CQ (TaK Kak

y = 0) u nojcraBuM B @ = T + -

D
a=a(xr)=x+ 4000—3:132

[[osyammm yHKIUIO OT 0/1HOI HEM3BECTHOMN, TpedbyeTcs HailTh

HanboJIbIIeE 11eJ10€ HeOTPULATE/ILHOE 3HAYCHNE, JOCTUIACMOE [1PU
r € NU{0}, nupu xoropom raoxe y € NU {0},

ObutacTnb onpejiesienns GyHKINN, VauTbiBasg £ = 0:

5
4000—3x2>0 - 0<z<20V6

Maremarnyeckast MojiesL orucana.

[Tpogoszkum perenue. Uecneayem gyuknmo a = a(x) uepes
[IPOUBBOJIHYIO:

D
a(x) =1 -

V36000 — 1522

[Tostomy na obiactu onpeaenenud npn £ € |0; 30) umeem
a(z) > 0, upn z € (30;20v/6) nveem a'(z) < 0. CreoBareisHo,
r = 30 — TOUKa MaKCUMyMa, 3HAUNT, Ay = @(30) = 80. TTpu

=0 = x=30

xr = 30 nonygaem y = o0. Tpedopanust K odsacTsmM 3HAUEHN BeEX

[IepeMEeHHbBIX COOJIIOIEHI.

OtrBet: &0. =

[ [pumep sajiaun ¢ kBajiparudnoil pyuknueit, EI'9. 2019

CTponTeLCTBO HOBOT'O 3aB0jla CTOUT 159 MJH pyOJIeii. 3aTpaThl Ha IPOU3-
BOJICTBO T THIC. €J1. IPOAVKIN Ha TakoM 3aBoje pasibl 0, bx? + 22 + 6
MJIH pyOJieit B rojl. Fean npoJiyKInio 3aBoja IpojaTh 110 1eHe P ThIC. pyd-
jiefi 3a eJHNUILY, TO HPUOBLIL (DUPMbI (B MJIH pyOJIeii) 3a 0JIMH IOl COCTABUT
px— (0, 5x2+2x—l—6). Kora 3aBo/; Oyiier roctpoet, (hupma OyieT BhIIIyC-
KaThb NPOJIYKIINIO B TAKOM KOJIMYeCTBE, YTOOBI TPHOBLIL ObLIa HANOOIbITEH.
[Ipn sTom B tepsbIit rojr p = 10, a jajnee KaxkJiblil T0j] BospacTaeT Ha 1.
3a CKOJIBKO JIeT OKVIINTCS CTPOUTEIbCTBO !

» Haiijem Takoe Ko/mmuecTBO NPOU3BOAUMON TPOAYKINU L, IPU KOTOPOM
NpUOBLLIL PUPMBI OyJ1eT HanbobIIell npu (pUKcUupoBanHoMm p. s 9Toro

HaM HY7KHO HafTH MakCUMyM HPUOBLIN, PABHOM
Pr = px — (0,52 + 2z + 6)
[[peoOpaszyem 9T0O BhIparKeHue:
pr — (0,52 + 22+ 6) = —0,52° 4+ (p — 2)x — 6 =
— —0,5(z* — 2(p — 2)z + 12) =
= —0,5(z" =2(p—2)z+ (p—2)° — (p—2)° +12) =
= —0,5(x —p+2)*+0,5(p — 2)° — 6.

Sanerin, uto —0, 5(x — p + 2)* < 0, nosromy

—0,5(x —p+2)°+0,5(p—2)*—6<0,5(p—2)°—6

SHaunT, MakcuMaiIbHoe 3Hatdchne Buipazkenus Pr = pr—(0, bx’+2x-+6)

pasio Prp.. = 0,5(p — 2)2 — 6 un gocruraercsa npu x —p + 2 = 0

)

oTKya g = P — 2. To ecTh 3a KaxKJIblil T0j] pupma OyieT 3apadaTbiBaTh

Pria: = 0,5(p — 2)2 — 6 Mt pyOJIeit,

Lo p=10. Torga npudbib GUPMBI 38 3TOT I'0JI COCTABUT
Pria(10) = 0,5(10 — 2)2 — 06 = 20 < 199 min pyoueit.

2 1oy p = 11. ITpubnuib pupMbl 3a BTOPOIT I'0J] COCTABAT
Pria:(11) = 0,5(11 — 2)2 — 6 = 34, 5 miH pyOIIeit.
SHAUNT, 3a IIepBble JIBa roja (pupMa 3apadoTaeT

20 + 34,5 = 60,5 < 159 min pyOeit.

JSron p=12. Ilpubsib pupMbl 3a TpeTnii roJl
Pru.(12) = 0,5(12 — 2)* — 6 = 44 v py6ureii.
3HA4YnUT, 3a 1eppble Tpu rojga gupma sapaboraer 60,5 + 44 = 104, 5

MJIH pyOJIeit.

Lron p=13. [Ipubnib pupMbl 3a 9eTBEPTHII IO/
Pra(13) = 0,5(13 — 2)? — 6 = 54, 5 st py6iieit.
Bcero 3a nepsble ueTnipe rojia pupMa 3apaboraer

104, 5+ 54,5 = 159 mn pyoeit.

SHAUYUT, CTPOUTE/ILCTBO OKYIINTCS 3a 4 rojia. m



