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BCTPEYU C DUHAHCOBOM MATEMATHUKOU

AHHOTAN U
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MAaTEMAaTUYCCKUEC MOJCIIN 3KOHOMHUYCCKUX CPITyaL[PIfI, ucciacaoBaTb 3T MOJACIH, HOJIy‘-IaTB n HH-
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HKOHOMHMYECKUX MPOOJIEM M MPAKTHYECKYI0 3HAYUMOCTh PE3yJIbTAaTOB, MOJIYYaeMbIX B X0/€ yueo-
HOU nesrenbHOCTH. Oco00€ BHMUMaHHUE YACICHO MOA00pY 3aJad4HOr0 MaTepualia: OOJblias 4acTh
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¥ SKOHOMHYECKUX OJIMMITHAM, a TAKKe 3aJaHUil JUIsl MOJATOTOBKH K €IUHOMY TOCYIapCTBEHHOMY
3K3aMeHy IIOCJICOHUX JICT.
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BBoaHbIe 3amMeuaHus

[IpemmaraeMbrii MUHH-KYPC COCTOMT M3 YETHIPEX OOJBIIUX 3aHATHHA, KOTOPBIC HE SIBIISIOTCS
ypOKamu B KJIACCHUECKOM IMOHUMAaHUU 3TOTO cioBa. [Ipexae Bcero, OHU paccuruTaHbl Ha CEPbE3HbII
CaMOCTOSITENIbHBIN TPy ydamuxcsi. BaxkHOW cocTaBisitoneil 00yueHus SBISETCS JOMAIHAS Jes-
TCIBbHOCTH yqaumxc;l, CBs3aHHAasA C ITIOUCKOM I/IH(l)OpMaI_[I/II/I B paSJII/I‘-IHBIX HCTOYHHKAX, €€ CaMOCTO-
ATEIbHBIN aHAJIN3 U OCMBICIICHUE; 3aMETHOE BHUMAHUE B Kypce YIEIETCs YMEHUIO aHATM3UPOBATh
I[OKyMCHTBI. I[JISI 3TOI'0 K Ka)K,HOMy 3aHATHUIO JaCTCA HpeI[BapI/ITeHLHOC JOMalIHEC 3alaHUC — 3a-
JlaHWE K 3aHATHIO. B 3aBUCHMMOCTH OT BO3pacTa M YPOBHS MOJATOTOBKH YYAIIMXCS KKI0C U3 3aHs-
TUI MOKHO Pa30UTh Ha JIBa-TPU yPOKa, IIPHU 3TOM LIEIECO00pa3HO YepeI0BaTh 3aHATHS C MHIUBU-
TyaJbHBIMA KOHCYJIBTAIIUSIMUA, BO BpPEMs KOTOPBIX y4YaIllUeCs PACCKa3bIBAIOT YUYUTEIIO O CBOEM
MPOJBMKCHUN B M3yUYEHUU MaTepHalia, COOOMIAI0T O MPOJEIaHHON paboTe, 00CykKIal0T HHTEPECY-
IOIIIE UX BOTIPOCHI.

3ansarTue 1: IMPOCTBIC IIPOUECHTHI, HAJIOT'H

3ananue K 3aHATUHIO. [[OBTOpUTE MOHATUS JOJIU U MPOLIEHTA, BCIIOMHUTE, KaK HAXOUTh MPO-
LEHT OT YMCJIa ¥ YUCJIO MO €ro NMpoueHTy. [IpoBepbTe CBOIO TOTOBHOCTH K 3aHSATHUIO, PEIINB 3a7aun
1-9, BemmonnuTe 3aganuce 10.
. Hatigure 12% ot 120.
. Haitnure 120% ot 12.
. Haiigute uucno, ecnu 12% ot Hero paBubl 120.
. Haligute uncino, ecnu 120% ot Hero paBHsI 12.
. Ckosbko mporeHToB 12 cocrasisier ot 1207
. Ha ckonbko nmpouenTos 12 menpuie 1207
. CKoJibKko mporieHToB cocTapisieT 120 ot 127
. Ha cxonbko mporienToB 120 60mbie 127
OTBeThI: 1. 14,4. 2.144. 3. 1000. 4. 10.
5. 10%. 6. 90%. 7. 1000%. 8. 900%.
9. AHanmu3upys 3amanust 1 U 2, BRICKQKHUTE TUIIOTE3Y, 3aMUIIUTE €€ (OPMYIIOM.
10. [IpounTaiiTe TEKCT U3 y4eOHHKA [0 SKOHOMHUYECKOM TEOPHH.

01NN AW —

HomunanpHas 3apaboTHas miaTa — 3TO JCHEKHOE BhIpaKEHUE 3apa0OTHOM IUTaThl (CyMMa JICHET) 3a
OTIpe/ICTICHHBIN MePHO]] BpeMEHHU (Yac, IeHb, MECHII, TOJ).

Peanpnas 3apaboTHas TUTaTa — 3TO KOJMYECTBO TOBAPOB M yCIYT, KOTOPHIE MOYKHO MPHOOPECTH Ha HO-
MUHAJIbHYIO 3apIuiaty. PeanbHas 3apriiaTa 3aBHCUT, BO-TIEPBBIX, OT YPOBHS HOMHHAJILHOMW 3apIliaThl U, BO-
BTOPBIX, OT YPOBHS IICH HA TOBAPhI U YCIYTH.

[ToxazaTeneM, TO3BOJISIONINM ONPEACITUTh U3MEHEHNE PeallbHON 3apab0THOM TUIATHI 32 TOT MM HHOU
TIEPUO/ BPEMEHH, SBISIETCS MHJEKC pealbHOW 3apabOTHOH IutaTel. IHOEKC — 3TO OTHOCHTENbHASA (BBIpa-
JKEHHAasi B TIPOIEHTaX) BEIMYMHA, KOJIMYECTBEHHO XapaKTEpH3YIOIIas M3MEHEHUE NaHHOTO IMpoIlecca Io
CPaBHEHUIO C OIPEJIEIIEHHBIM MTEPHOIOM BpEMEHH, KOTOPBIN IPUHUMAETCS 32 0a30BBIH.

[Ipu ymMepeHHON MHOIAINN H3MEHEHUE YPOBHS peabHON 3apabOoTHOM IIAThl MPUMEPHO PaBHO Pa3HO-
CTH MHACKCA HOMHWHAaJIbHOM 3apIjiaThel U IMMPOLUCHTHOI'O U3SMCHCHUS YPOBHS LICH:

UP3 =HUH3 - 1TUI].

B o0miem cnyuae nHIEKC peanbHO 3apa0OTHON TUTaTHl PACCUYUTHIBAETCS KaK OTHOIIEHHE WHIEKCa HO-
MUHAJIbHOW 3apabo0THOM IIIaTHl K MHAEKCY HOTPEOUTENBCKUX LIEH:

HUP3 = H3 100%.
uii

[TomoOHEIM 00pa3oM pacCYUTHIBAIOTCS MHACKCHI IPYTHX PEANbHBIX HOXOOB: CTHIICHIMH, IEHCHH, 110~
cobwii 1 T. 1. JIMHAMHUKY WHICKCOB PEahbHBIX JTOXOJ0B YUYHUTHIBAIOT IPH WHIAEKCAIIUA JOXOI0B HACEICHIS.
2
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BI)I[[GJ'II/ITC B TCKCTC HE3HAKOMBIC ITIOHATHUA, HaI\/JIIH/ITC HX 3HAUCHUA B JOCTOBCPHBIX UCTOYHHKAX.
Ecnm y Bac BO3HMKHYT BONPOCH — 3alUIIUTE UX. Mcnonb3ys (GopMyIibl, MpUBEACHHBIE B y4eOHH-
K€, pacCUuTaiTe MHAEKC peaJbHOM 3apIUIaThl, €CIM: a) HOMHHAIbHAS 3apIulaTa 0 CPAaBHEHUIO C
HpeABIIYIIMM TOI0M yBennumnack co 150 py0O. B wac mo 175 py0. B yac, a mHGIAIUSA cocTaBHIa
2%, 0) HOMUHaJbHas 3apIuiata Beipocia Ha 15%, a uHaeke noTpedurenbckux 1eH coctaBui 120%.

Xoa 3aHATHS. YUaluecs pacCKa3blBalOT O BBIIOJHEHUH JOMAaIIHero 3amanus. Ocoboe BHU-
MaHUE CIIeJyeT yIeIUTh paboTe C JOKyMEHTOM. YUUTENI0 HEOOXOAMMO MOCTOSHHO paboTaTh HaJl
TEM, YTOOBI HAYYHUTH YUYAIMXCS BBISABIISATH HE3HAKOMBIC IMOHATHS U HAXOJIUTh HH(POPMAIIHIO O HUX.
['oTOBSICH K 3aHATHIO, yUaIIHecs JODKHBI ObLTH MOCTaBUTH Mepe co00i BOMPOC O TOM, YTO TaKOe
UHQISAIMS, Kakast WHQISIIHS CYNTACTCS YMEPEHHOH, YTO TaKOe WHIEKC MOTPEOUTEIIbCKHX IIeH, KTO
U Kak ero BbIYHCIseT, kKak cBszaH UIIL ¢ undumsaueii u 1. a. [lpu oGCyXaeHNH JOMAITHETO 3a/a-
HUS YYUTEIh MOXKET MOoKa3aTh Ha dkpane Tabmuiry UIIL http://base.garant.ru/149900/ u monpocutsb
y4dalmxcs MpoaHaIu3upoBaTh ee.

Kpome Toro, HeoOxoaumo yOemuThcs, 4TO BCE ydYallHecs BEPHO MOHUMAIOT, KaK HAXOIUTh
MPOLEHT OT YKCIa U YUCIIO M0 €ro MPOIEHTY, a TaK)Ke MOHUMAIOT SKBUBAJICHTHOCTh YTBEPKIACHUN
«6omnbmre Ha 10%» u «Oonbiie B 1,1 paza», «mensine Ha 75%» u «Menblie B 4 pazay. BzanumocBs3b
3TUX YTBEPKACHUI MOKHO 3amucaTh B Buie hopmy (*):

ecyu BennurHa A Oonblie BenuyuHbl B Ha p%, T0 A= B + ﬁB =(1+0,01p)B,

€CJIM BeJIMYMHA A MEHbIIIe BeIUYUHbI B Ha p%, TO A= B —%B =(1-0,01p)B.

OTH COOTHOIIEHHUS SBJISIOTCS OCHOBHBIMH BO BCEM KypcCe, MMPOBCPUTH UX ITOHHUMAHUC U OCO-
3HAHHOC IMPHUMCHCHUC MOXXHO Ha MPHUMEPEC CIACAYIOMHNX 3aaay.

3aganue 1. Yerbipe pyOamku nemieBie KypTkd Ha 8%. Ha cKoJIbKO TIPOIEHTOB MATh pyOariek
JIOpOXKE KypTKU?

Apudmernyeckoe pemenue. lena yetsipex pydamiek cocrasisier 92% 1eHbl KypTKH. 3Ha-
YUT, [IeHa OAHON pyOamiku coctaBiseT 23% 1eHsl KypTku. [loaTomy 1ieHa natu pyoaiiek cocTaB-
aset 115% uensl KypTku. DTO IpeBbILIAeT LeHy KypTKU Ha 15%.

Aunredpaunueckoe peuienue. [Iycts 1ieHa ogHoit pybamku P, a nieHa kyptku K. Toraa B cuity
dopmyn (*) umeem: 4P =0,92K < P=0,23K < 5P =1,15K, TO ecTb 5 pyOaliek JOpoxke KypTKH Ha
15%.

3aganue 2. CeMbs COCTOUT U3 OTLA, MATEPU U UX J0YEpU-CTYAEHTKHU. Eciu Obl 3apruiara oTia
YBEJIMYUIACH BABOE, OOIIMI TOXOA ceMbH BhIpoc Obl Ha 67%. Ecnu Obl cTUNIEHANS 10YepU YMEHb-
IIAJIACh BTPOE, OOMIHI T0X0 ceMbH cOKpaTmics Obl Ha 4%. CKOJBKO MPOIIEHTOB OT OOIIETo J0X0-
Jla CeMbH COCTAaBIIAET 3apIuiaTa MaTepu?

Pemenne. YcioBue «ecim ObI 3apIurata OTIa yBEIHMYMIACh BIBOE, JIOXO CEMBH BBIPOC OBI Ha
67%» 03HayaeT, 4yTO 3apIuiaTa OTa COCTaBIsAET 67% A0X0a CeMbH. Y CIIOBUE «eCIU Obl CTUIICH NS
JIOYEPH YMEHBIITUIACh BTPOE, JOXOJI CEMbH COKpaTwics Obl Ha 4%, 03HA4aeT, 4To 2/3 CTUTICHANH
cocTaBisItoT 4% J10X0/1a CEMbH, TO €CTh BCSI CTUIICHAMS T0YepH cocTaBisieT 6% noxona cembu. Ta-
KHM 00pa3oMm, 10X0]1 MaTepH coctaBisgeT 100% —67% — 6% = 27% 10X0Ja CEMBHU.

IIpumeuyanue A5 yuuTeas. OTO 3aJaHUE MOXET OKa3aThCs JIOCTATOYHO TPYAHBIM JUIS yda-
mwmxcs. [lone3Ho paccMOTpeTh ¢ HUMHU aHAIOTHYHYIO 3aj[ady, PEIIMB €€ MPEAbIIyIIUM 00pa3oM U
CPaBHHB PElICHHUE C IPUBEICHHBIM HIKE.

3aganue 3. Cembs VBaHOBBIX €XKEMECSUHO BHOCUT IUIATy 33 KOMMYHAJIbHbBIE YCIYTH, Telle-
¢oH u snexkrpuuectBo. Ecnu O6b1 KOMMyHalbHBIE YCIyTH nogopoxanu Ha 50%, To obmas cymma
iarexa yBenuumiach Obl Ha 35%. Ecnu Obl anekTpudectBo nogopoxaio Ha 50%, To obmas cym-
Ma IulaTexxa yBennuauiach Obl Ha 10%. Kakoil npoueHT ot o6mieil cyMMBI miiaTexa NpUXOoAUTCs Ha
tenedon?
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Pemenne. Eciiu Bce Tpu Buaa yciyr nmogopoxanu 0bl Ha 50%, To o0miasi cyMMa IjiaTexa yBe-
anuutcs Ha 50%. Ho u3-3a Toro, 4ro muaTex 3a yciyru Tele(OHUU OCTaHEeTCs] HEU3MEHHBIM, 00-
mas CyMMa IUlaTeXa II0Clieé TOJOPOXKAaHHWS IO OCTAJbHBIM JBYM BHIAaM YCIyr OyIer Ha
50% —35% —10% = 5% wmensble. Otu 5% — gons tenedonun B uncie 50% oraTel 3a BCe YCIYTH.
Tem cambIM, 10715 orutaTel 3a Tenedon coctabisieT 5/50 umu 10% ot o01iel CyMMBI.

YOenuBIINCH, YTO ydYalIMecs BIAACIOT MOHSATHEM MPOLEHT U YMEIOT NMPHUMEHSATh €ro B Ipo-
CTEHMIIMX 33JaHUAX, MOKHO MEPEXOAUTh K PELICHUI0 Oojiee ClI0XKHbIX 3afad. Crenyrolye 3a1a4un
y4alUecs pellaoT B 1apax, 3aTeM IPEICTaBIISIIOT CBOE PEILICHUE.

3ananue 4. Yncino cOTpyIHUKOB NMPEANPUATUS YBEIHMUMIOCh HA 25%, a GoHA 3apriiaThl yBe-
anuauics Ha 60%. Ha ckonbko MpoLeHTOB yBeanuniach 3apaboTHas IjiaTa, eclii OHa OJMHAKOBA Yy
BCEX COTPYAHHUKOB?

Pemtenne. Paznenum 1,6 Ha 1,25, nonyuum 1,28. 3apmiara yBeanuniach Ha 28%.

3apanue 5. B To BpeMs Kak LeHbl yBenuuuauch Ha 12%, 3apmiara Mecbe X yBEeIM4YWIACh HA
22%. HackosibKO yBEIMUYMIIACh €T0 MOKYIaTeIbHast ClIOCOOHOCTD?

Pemenue. PaccmoTpuM npexHIO 3apruiaTy Meche X. be3 ee yBennmueHus: ero nokymnarejibHas
CHOCOOHOCTh yMEHbIIMIAach Obl B oTHOImeHuu 1/(1+0,12). Tlocne yBenuueHus 3apIiaThl €ro MoKy-
naTelibHas CIOCOOHOCTh MOBBICHIIACh B

1+0,22 1,22
1+0,12 1,12

~1,09 paza

WM IpUMepHO Ha 9%.

IIpumeyanue 1J8 yuuTess. 3aMETHM, YTO 3aJada CBOJUTCS K BBIUYMCICHHIO MHIECKCA peallb-
HOMU 3aprutatel, GOPMYJIBI IJIi KOTOPOTO ydalluecs aHaJU3UpOBAIM NMPH MOJATOTOBKE K 3aHATHUIO.
Ecnm ywamuecs emie He CIPOCHIIH, TOYEMY WHIEKC BBIYHCISIETCS MMEHHO TaKUM 00pa3oM, ceidac
camoe BpeMsi 00CYIHUTh 3TO C HUMH.

3anganme 6. /lupexTop npeanpusTus, Ha KOTOPOM paboTaioT § YeloBeK, IIAHUPYET ¢ HOBOTO
rona ysenmuuuth Gonn 3apriatel ¢ 500 000 mo 800 000 pyOneit B Mecsll, Mpyu 3TOM HEOOXOIUMO
OPUHATH HAa paboTy JBYX HOBBIX COTPYAHUKOB. Kak M3MEHUTCS HOMUHAJIbHAs 3apIulaTa CTapbIX
corpynHukoB? KakoB Oyner MHIEKC peanbHOM 3apIuiaThl, €CIIM JOMOJHUTEIBHO U3BECTHO, YTO UH-
JIEKC IOTPEOUTETHCKUX 1IEH MO0 OTHOMICHHIO K TPEABIIYyIeMY roay cocTaBuT 115%.

Pemenne. 3apriata coTpynHukoB Oyaer moBeimena ¢ 500 000 : 8 =62 500 py6. mo
800 000 : 10 = 80 000 py©., uto coctaBnseT 28%. Haiinem nHaeKC peabHON 3apIIaThl:

ur3 =%-100% ~111,3%.

DTO 03HAYAET, UTO peajbHas 3apIuiaTa COTPYAHUKOB BhIpacTeT npuMepHo Ha 11,3%.

IIpumeuanue. Crenyer oOpaTuTh BHUMaHUE Ha TO, YTO Pa3HOCTh MHJIEKCa HOMUHAIBHOM 3ap-
IJIaThl ¥ MPOLIEHTHOTO M3MeHeHus1 ypoBHs 1eH 128% — 115% = 13% nmact 3aBbIlICeHHBIH YPOBEHb
WHJICKCA PEaTbHOM 3apIUIaThl, M 3TO 3aBBIINICHHE TeM 00JIee CYNIECTBEHHO, Y€M BBIIIEC WHACKC IMO-
TPEOUTEIIBCKUX IICH.

3apanmue 7. [Io mporHo3y 3KCIepTOB, LIEHBI HA KBAPTHPHI B MOCKBE uepe3 roj] ynaayT: B pyo-
asx Ha 20%, B eBpo Ha 40%. A B Coun ueHsl B pyossax ynagyT Ha 10%. Ha ckonbko mpoiueHToB
ynanyT uensl B Coun B €Bpo?

Pemenne. CornacHo MporHo3y, 4epe3 roj LeHbl Ha KBapTHPhl B MOCKBE COCTaBAT B pyOIsix
0,8 wactu TOHM, KOTOpas €CTh B TeKyleM roay, B eBpo — 0,6 gactu. COOTBETCTBYIOIIUE 1IEHHI B
Coun: 0,9 yactu B pyossix u (1-0,01x) gacTu B €BpO, IJie X — IMaJICHUE IIeHbI B mporeHTax. Kypc

4
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€BpO [0 OTHOILIEHUIO K pyOmato B MockBe u B Coun cuuTaeM OJUHAKOBBIM, TOTJa BEPHA MPOIOp-
LUs:

08 0,9
0,6 1-0,0lx
OTtkyna
4 90
— = & 400-4x=270 < 4x=130 < x=32,5.
3 100-x

Tem cambiM, 1IeHBI Ha KUbe B Coun JOJKHBI ynacTh Ha 32,5%.

BTOpaSI YaCTb 3aHATHUA IMOCBALICHA MNPHUMCHCHUIO IMOHATHA IMPOLCHT K pacdcTaM HAJIOTOB.
YMeCTHO Ha4aTh €€ ¢ paCCMOTPEHUS TPEX OMOPHBIX 3a]1aY.

3ananme 8. 3aprutata pabotHuka cocrasisier 30 000 py6., Hamor Ha moxoabl 13%. Ckonbko
pyOJIeii ocTaHEeTCs TTOCIIe yIUTaThl Hajora?

Pemenne: y pabotHuka ocranercs 87% 3aprutatel winu 26 100 py6.

3aganue 9. [locne yrunarsl 13% Hanora Ha noxoas! padotHuk noxyqui 30 450 py6. Kaxos no-
X0J1 paboTHUKA?

Pemenue: pabotauky Obuto Hauucieno 30 450 : 0,87 = 35 000 py6.

3apanme 10. Kaxyro 3apminaTy HE0OXOJMMO HAYHCIUTh PaOOTHHUKY, 4TOOBI mocie ymiaatel 13%
Hasora oH moxydain 30 000 py6.?

Pemenne: HeoOxoaumo Hauucautb 30 000 : 0,87 = 34 483 pyO., Torna paOOTHUK MOTYYUT
30 000 py6. 21 kor.

Yuurens coobmaer, uto 13% Hanora Ha goxoasl ¢pusznyeckux qun (HADIT) — npsamoit dene-
panbHBI Hanor Poccuiickont denepanuy, KOTOPBINA IUIATAT JULA, SABJSIIOIIUMECS HAJIOTOBBIMH PE3HU-
nentamu Poccuiickoit ®enepanun (pakTuyecku Haxonsuecs Ha TeppuTopuu Poccum He MmeHee
183 kaneHaapHbIX JHEH B TeueHue 12 crieayromux Noaps ]l MECSIEB), a TAKXKE JINLA, HE SIBIISIFOIIHE-
Csl HaJIOrOBBIMU pe3uzaeHTamu Poccuiickoit deneparum, B ciyyae NOIyUYeHUs 10X0/1a Ha TEPPUTO-
puu Poccuu. Ha skpane neMoHCTpUpYrOTCs cTaBku Hayora: 9%, 13%, 15%, 30%, 34% u ycnoBus
UX TPUMEHEHUs, pa3MElLIeHHble Ha oQuuuanbHOM caiite denepasbHONW HAJIOrOBOH CIIyXObI
https://www.nalog.ru/rn77/taxation/taxes/ndfl/.

B pa3nnyHbIX cTpaHaxX UCHOJB3YIOTCS pa3HbIe LIKaJIbl HaJOrooOJI0XKEHUs, B YACTHOCTH, MHO-
TH€ CTpaHbl UCIIOJIb3YIOT MPOrpPEeCcCUBHYIO HIKaly. [Ipoananusupyem nprMeHeHue IporpecCUBHOM
MHOT'OCTYIIEHYaTON HIKalbl HAa ImpuMepe 3a1auu 11, mpuMeHeHHe Haloroo0yI0KeHUs] pabOTHUKOB,
paboTarouux no HaiiMy, B 3a1a4ye 12 u HHAMBUAYAIbHBIX NIPEANPUHUMAaTENEH — B 3aaaue 13.

3aganue 11. B HekoTOpOIi cTpaHe MOJAOXOAHBINA HAJIOT HAYHCISAETCS CIEAYIOMIUM 00pa3oM: C
cymMmbl, He npesbimatoniet 1000 nenexxHpix eaunuu, B3umaercsa 15%, ¢ noxoxa or 1000 go 2000
JICHES)KHBIX €IMHUI C TIEPBOM Thicaun B3uMaetcs 15%, a ¢ octaBiieiicss cymmbl B3umaetcst 25%, ec-
nu ke noxon npesbimaeT 2000 enquuuL, To ¢ epBoil Thicsiun B3umaetcs 15%, co BTopoit 25%, a c
octaBieiicss cymMmbl B3umaeTcs 50%. CKOJIBKO TPOIEHTOB IMOJOXOJHOTO Hajora BBIIIAYMBAET
IpaXKAaHWH TOW CTPaHbI, TOJIy4AIOIIUI TIOCIIE €To BBIILIATHI 3apmiaTy B 2600 neHeKHbIX eAMHNALL?

Pemenue. 3ametTum, 4TO, €CIM MOCJIE BBIILIATH Hajiora 3apriata npesbimaet 2000 qeHeKHbIX
€IMHUII, TO JI0 BHIIIATHI OHA TeM Oojee mpesbimana 2000 equnun. IlycTs 3apruiata 10 BBIIUIATHI
Hajora cocrabisuia 2000+ x JEHEKHBIX €AuHUI. Torxa cyMMa BBIIUIAYEHHOTO HAJIOra paBHA
1000-0,15+1000-0,25+ 0,5x =400+ 0,5x, OTKyJa MOJIY4YUM:

2600+ 400+ 0,5x =2000 + x < 0,5x =1000 < x = 2000.

Takum 06pazom, 3apriaTa rpa)xJaaHuHa 0 BRIIIATH Hajora cocraBisuia 4000 eHEKHBIX eu-
HUII, CyMMa BbIIIJIa4€HHOT0 Hajora — 1400 AeHeXHbIX €IUHUIL, a BBITUIAYEHHBIN HAJIOT COCTABJISET
(1400/4000)-100 =35% 3apaboTKa.
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3anpaua 12. I'paxxnane Poccun ¢ nmomyuennbix goxon0B miatat HADJII 13%. Ecnu rpaxganun
tpyaoycrpoeH, HADJI yaepxxuBaercst pabotoaareneM. Ilpu 3Tom camu paboTogaTenu yriauuBaroT
3a pabOTHHMKA OTYUCIICHHS OT ero joxoja: B [lencuonnsrii houa 22%, B @OHI COMUAIEHOTO CTpa-
xoBaHus 2,9%, B @enepanbHblil PoHT 0053aTETHHOT0 MEAUIIMHCKOTO cTpaxoBaHus 5,1%.

OO0OO pemnno pa3padoTaTh KOMIIBIOTEPHYIO IIPOrpaMMy U XOYeT HaHAThH nporpammucra. Ha
pa3pabotky nporpammsl OOO exemecssyuHO TOTOBO BbLeAThH 100 ThIC. pyOsieit. PaGouee mecto u
o0opynoBaHue sl pabOThl COTPYIHUKA YK€ €CTh, @ 3HAYUT, JOMOJHUTENIBHBIX PAacX0J0B HE IO-
Tpebyercs. CKOJBKO JEHEXHBIX CPEACTB B Mecsl OyJeT MojayyaTb MPOTPaAaMMUCT IOCI]E YIUIAThI
oryrcnernid 1 HAMJI? Kakoli mpoueHT BBIACTICHHOTO OI0KETa MOTydUuT paboTHHK?

Pemenne. ITycTh 3apmnaTa paboTHUKA COCTaBISAET X pyO., B GOH/IBI 32 pabOTHHUKA HEOOXOIUMO
ytatuth 30% 3aprutater wian 0,3x py6. Torma 1,3x = 100 000, otkyna x = 76 923 py6mns. [locne
ymnatsl HA®JI pabotHuk noayuut 0,87x nnm 66 923 py6. Tem cambiM, paboTHUK nosryduT 66,9%
OroKeTa, OO MPOIEHT OTYMCICHUH U Haora paseH 33,1%.

3agaya 13. Ousnueckue nuIa, 3aperucTpupoBaHHble B PO B KauecTBe MHAMBUAYaTbHBIX
npeANnpUHIMATENCH, MOTYT BBIOpATh CHCTEMY HAJIOTOOOJIOXKEHHS, PU KOTOPOH HaJoroM OymyT
obnararbes 6% ux goxoxaa. [Ipu 3ToM UM HEOOXOAUMO €KEroIHO yMIauuBaTh CTPAXOBbIE B3HOCHI,
pa3mep kotopsix B 2016 roxy coctaBusier 23 153,33 xon. Otell ¢ CBIHOM, 3apErUCTPUPOBAHHBIM B
Ka4yecTBE MHIMBUAYAIBHOTO MpeINpUHUMATENs], IPUHUMAIOT pelleHne, Kak UM O(pOpMUTh TPYJI0-
BbIC OTHOIICHHUS: 3aKJIIOYUB TPYIOBOM TOTOBOP (IIPH ATOM BBHIIUIAYMBAIOTCS OTYUCICHUS B (DOHIBI U
HADJIL, cm. 3apauy 12) unum 3akimtouuB AoroBop ¢ cbiHoM Kak UII. [Tomorute npuHSTH perieHue.

Pemenne. [foroBop B xauectBe MII s cbiHa menecooOpaseH, ecim Hainor 6% W eKero THbIH
¢dukcupoBanHsblii B3HOC 23 153,33 py0. 6yaer menbie, yem HJADJI 13%, o ects eciu 7% roaoso-
ro noxoxaa 6onbie 23 153,33. Tem cambiM, npu 3apruiare Oonbiie 2000 py0. B Mecs1] ONTUMAaIbHO
oQopMIIATh TPYI0BOM AOTOBOp B KauecTBe UII.

IIpumeuanue. 3aMETHM JIONOJHUTENBHO, UTO B 3TOM ClIyyae OTell He OyAeT OJIKEH IMpPOU3BO-
JUTh OTYMCICHUS B QOHIBI. Toraa mpu MepeuncieHuy ChIHYy-TpeanpuHumarento cymmsl 100 Toic.
pyO. B MecsIl, KaK B MPpeABIAYIIEH 3a1ade, HAIOT ¢ Hee COCTAaBUT 6 THIC. pyO., a oTYHuCICHUS B (HOH-
1b1 cocTaBisaroT 23153,33 : 12 = 1930 py6. B mecsu. [Ipu stom octanercst 92 070 py6., To ecTb 110-
MOJIHUTEIIbHASE SKOHOMUS cocTaBiisieT 92 070 — 66 923 = 25 147 py06. exxeMecsiuHo.

OTuUMU 3a1adyaMy 3aKaHUYMBAETCs OCHOBHOM Marepuall 3aHsaTHs. Ero 3akpernsienne MOoxKHO Mpo-
BOJUTH B (hOpME COPEBHOBAHUS. YUallMecs rpynnaMy 10 YEThIpPe YeIOBEKa COCTABISIOT 4 3a1aun
JUISL COCEIHEN TPYIIIbl, MEHSIOTCS COCTABICHHBIMU 33JJa4aMHM, PELIAIOT UX U COOOIIAIOT OTBETHI TOM
rpymre, KoTopas CoOCTaBMIIa 3a/a4yl. 3a pelleHue Kaxa0i 3ajaun rpynmna noitydaer 1 Gay, BeIUT-
pBIBaeT rpynma, HaOpaBmas HanOoJbIIee KOJIMIecTBO OamtoB. Bo BpeMsi copeBHOBaHHS Ui TIPO-
BEJICHUS BBIYMCICHUH 11€71€CO00Pa3HO MOJIb30BATHCS MUKPOKAIBKYJIATOPOM.

[TonBONS UTOTH 3aHATHS, y4alllMecs 3aloJIHAIOT B TETPaau TAaOIHUIy M3 JBYX CTOJIOIOB: «UTO
HOBOTO 51 y3HaJI U TOHSUI IMOJIHOCTBIO» U «B 4eM HeoOX0MMO MOTPEHUPOBATHLCS JONOIHUTEIBHOM.
VYyamuecss 00CyXKIal0T MEXAy COOOW MpoIIeee 3aHATHE, BBISBISIOT KaXKAbIH 175 ce0si HOBYIO
NOJY4YEeHHYI0 HH(OPMAIHIO, OTBEYAOT Ha BOIIPOCHI APYT Apyra.

JlomamiHee 3aganue K 3aHATHIO 1

1. [ToaroToBUTH KpaTKoe COOOINEHHE HAa OJHY W3 TE€M, OOCY)KICHHBIX Ha 3aHSATHH, WJIM Ha CMEK-
Hyto TeMy. Hanpumep, «I[Torpedurenbckue HHIEKChI», «3apiuiatay, « udsuusy», «Hamorm» u ap.

2. Ha caiite PEIIIY EI'D pemmts Bapuanr http://reshuege.ru/test?id=9267343.

3. Ha caiite MOoCKOBCKOW OJTMMITHA/IbI IIKOJIBHUKOB 110 3KOHOMHKE PELIUTh 3aJaHUs TUCTAHIIMOH-
Horo Typa 3a 2015 rox http://mosecon.olimpiada.ru/arch_tasks.

4. puaymaTh WM MOA0OpPATh M3 PA3TUYHBIX UCTOYHUKOB 5 3a7a4 SKOHOMHUYECKOTO COMNEPIKaHuUs
1o MpoieHHOMY MaTepruaity. OOMEHATHCS 3aja9aMy C TOBAPHILAMU M PEIIUTH UX.

5. Hammucath Ha KakOM-TTHOO S3BIKE MMPOTPaMMHUPOBAHHUS IPOTPAMMY JJIS ITOJICYETAa HHJIEKCA Peallb-
HOW 3apIijIaThl IO W3BECTHOW BEJTMYHMHE WHIACKCA HOMHHAJIBHON 3apIUIaThl M MHIIEKCY MOTPEOUTEITBCKUX
IIEH WM MPOrpaMMy JUTsl pacueTa HaJOroB C 3apIuiaThl. 3HAYCHUS CUUTATh BBOJUMBIMHU C KIIABUATYPHI
WIH CYUTBIBATh M3 TEKCTOBOTO (haiija, eciiu 3TOT MaTepual Y)Ke U3ydajcs Ha ypokaxX HH()OPMATHUKH.
Ecnu mporpamMmupoBaHUe HE HM3y4alloCch, PEIIMTh 3ajady B 3JIEKTpOHHOM Tabnuie Excel wmu anano-
TUYHOM.
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3aHsATHE 2: CJI0KHBIE MPOLEHTHI, BKJIA/bI

3aganue Kk 3aHATHIO. [[OBTOpUTE MOHSATHE CIIOKHOTO MPOLEHTAa — MPOLEHTAa, HAYUCIIIEMOTO
Ha npoueHT. [IpoBepbTe CBOIO FOTOBHOCTD K 3aHATHIO, PELIUB 3aa4ul 19, BBINOIHUTE 3alaHUE T10-
BBILIEHHOW citokHOCTH 10.

1. Ilena Ha ToBap coctasisia 1000 py6. 3atem ona noBeicuiach Ha 10%, a 3arem emie Ha 10%
OT HOBOM BennunHbl. Kakoii crana niena Toapa?

2. IleHa X0n01MIBHUKA B Mara3uHe €XEroJHO YMEHbBILAETCS Ha OJTHO M TO XK€ YHCIIO MPOLICHTOB
OT mpeaplayiei nensl. OnpenenuTe, Ha CKOJIbKO MPOLIEHTOB KaX/IbIi r0Jl yMEHbIIANIach IIeHa XO-
JOUIBbHUKA, €CJIM BBICTABICHHBIN Ha mpojaxy 3a 20 000 pyOuseit oH yepe3 1Ba rojxa ObLI MPOJaH
3a 15 842 pyoOnei.

3. llena na ToBap moBwicuiack Ha 10%, a 3atem nmoHusunack Ha 10% OT HOBOI BEIUYMHBIL.
CKOJBKO MPOLIEHTOB HAYaJIbHOM IIEHBI COCTABIISIET KOHEYHAs 11eHa?

4. B noHEeNeNbHUK aKIUU KOMIIAHUU MOI0POXKAJIM HAa HEKOTOPOE KOJIMYECTBO MPOLIEHTOB, a BO
BTOPHHUK ITOJEIIEBEIN Ha TO )K€ CaMO€ KOJIMYECTBO MPOLIEHTOB. B pe3ynbpTaTe OHM CTalM CTOUTH HA
4% neuieie, 4eM IIPU OTKPBITUN TOPrOB B MOHEAENbHUK. Ha CKOJIbKO IPOLEHTOB MOAOPOKAIN aK-
LMY KOMITAHUH B TIOHEJIETIbHUK?

5. B TeueHue TOproBoil CECCHM Kype akUMP KOMIaHMU X NOBBICWICS Ha 26%, a Kypc akuui
koMranuu Y cuusmics Ha 10%, B pe3ysibTaTre 4ero 3Tv JBa Kypca cpaBHsuMCh. Ha ckonbko mpo-
[EHTOB KypC aKI1il ¥ ObLI BhIIIE Kypca akuuid X 10 Hayana ceccuu?

6. Jlo Havaya TOPTOBOM ceccHU Kypce aKIMii KoMIraHuu X ObUT OOJIbITe Kypca aKIUid KOMIaHUH Y
Ha 20%. B teuenue Toprosoil ceccun Kypc akuuil komnanuu X nonuswics Ha 10%. Ha ckonbko
IPOLIEHTOB JTOJIKEH MOBBICUTHCS KypC aKIMi ¥, 4TOOBI 3TH J1Ba Kypca CpaBHSUIUCH?

OTBeTHI: 1. 1210. 2. 11%. 3. 99%. 4.20%.
5. 40%. 6. 8%.

7. BeiBeaute o01ryto popmMyny pelieHus 3aaaun | s ciiydas n MOBbIIIeHUH IIeHbI Ha pY%.
8. BeiBeure o0mIyr0 Gopmysty pemeHus 3anaun 2 sl ciiydae 7 MOHKEHUH IeHBI Ha p%.
9. BeiBeaute ob1ryto popmyy pelieHus 3a1a4u 3 A7 # U3MEHEHUH 1IeHbI Ha p,%.
10. IIpouTture TekcT nmrucbMa MuHHCTEpCTBA (PUHAHCOB — OTBET HA BOMPOC OaHKa O COACPKaHUH
MOHSTUS «IPOICHTHBIN MMyHKT».

MunuctepctBo punancoB Poccuiickoit denepaunn

IImcepMoO
13.07.2009 Ne 03-04-06-01/164

Bomnpoc: bank npocuT pazbaCHUTH CIIEAYIOIIEE:

B u3menenusx, BHeceHHbIX PenepanbHbIM 3akoHOM OT 22.07.2008 r. Ne 158-®3 B 1. 27 cr. 217 HK
P®, ucronb30BaH TEPMHUH «IIPOLIEHTHBIE IMYHKTHD. J[eHCTBYIOIIUM 3aKOHOAATENHCTBOM MOHSTHE «IIPO-
[EHTHBIE IyHKTBI» HE onpexaenieHo. [IpaBuinbpHO M OaHK IMOHMMAET, YTO €CJIH JCHCTBYIOIIAs cTaBka pedu-
HancupoBanusg L[b P® 10%, To craBka, yBenmu4eHHas Ha IATh MPOIEHTHBIX ITYHKTOB, OyeT paBHa 15%?

OtBer: JlenapTaMeHT HaJOTOBOH M TaMOXXEHHO-TApU(PHON MONUTUKU paccMmoTpen mucbMo OAO ot
16.06.2009 Ne 1-01/1791 mo Bompocy HAIOTOOOJIOKEHUST HAJIOTOM Ha JO0XOIbl (DU3MUYECKUX JIUI] MPOICHT-
HBIX JIOXOJIOB TI0 BKJIaJjaM B OaHKE W B COOTBETCTBUHU cO cTatbeil 34.2 HamoroBoro konekca Poccuiickoit
Oenepanuu (mamee — Kogekc) pa3bsIcHIET cleayrolee.

B cootBerctBuu ¢ myHkToM 27 crathu 217 Konekca B penakunu denepanbHoro 3akona ot 22.07.2008
No 158-03 «O BHeceHnH M3MeHEHUH B TimaBwl 21, 23, 24, 25 u 26 gactu BTopoit Hanorosoro Konekca Poc-
cuiickoii denepallud U HEKOTOPBIE APYTUe akThl 3aKOHOAATENbCTBA Poccuiickoil denepauuu o0 Hajiorax u
cOopax», BcrynuBiie B cuity ¢ 1 ssaBaps 2009 roga, He mOAJEKAT HAJIOTOO0JIOKEHHUIO JOXOABI B BUAE MPO-
[IEHTOB, MOJyJaeMble HAIOTOILIATENBITNKAMH TI0 BKJIaJaM B OaHKax, HAaXOAAMINXCS Ha Tepputopun Poccwii-
ckoit denepaiuu, eciu:

MPOLICHTHI M0 pyOJIeBbIM BKJIaJaM BBHIIIAUMBAIOTCS B MpENENax CyMM, PaCCUMTAHHBIX HCXOAS U3 AeH-
CTBYIOIIIEH CTaBKU pedmHaHcupoBanus banka Poccuu, yBenndeHHON HA MATH MPOICHTHBIX MYHKTOB, B Te-
YeHHe MePUoAa, 32 KOTOPHIN HaYNCIIEHBl yKa3aHHbIE TIPOIICHTHI,

7
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YCTaHOBJIEHHAS CTaBKa HE MPEBHIIIAET 9 IPOIIEHTOB TOIOBBIX 110 BKJIalaM B MHOCTPAHHOW BaJioOTe;

MIPOIICHTHI IO PYOJIEBBIM BKJIaJaM, KOTOpPhIE Ha ATy 3aKIIOUEHHs IOTOBOpa JIMOO MPOUICHHS TOTOBOpa
OBUIM yCTAHOBJICHBI B pa3Mepe, HE MPEBBIMIAIONIEM JCHCTBYIONIYIO CTaBKy peduHaHcupoBanus banka Poc-
CHUU, YBEJIMUEHHYIO Ha ISATh MPOLEHTHBIX IMYHKTOB, IIPU YCIIOBUH, YTO B TE€UEHHE MIEPUOJAa HAYUCIICHUS TIPO-
LICHTOB pa3Mep IPOICHTOR MO BKJIaJy HE MOBBIIIAICS U ¢ MOMEHTA, KOI'Jla ITPOIICHTHAs CTaBKa 10 py0JIeBo-
My BKJIQJy NPEBBICWIIA CTaBKy peduHaHcupoBaHus banka Poccuu, yBenMYeHHYIO Ha TSITh MPOIEHTHBIX
MyHKTOB, TIPOIILIO He 0oJiee Tpex JIeT.

[IpoTIeHTHBIN MYHKT HUCIIONB3YETCs IS 0003HAYCHHSI N3MEHEHUH CTaBKU MpOIeHTa. Tak, HallpuMep, B
clydae, eciiv B TCUCHHE MEepPHO/a, 3a KOTOPBIA HAYMCIICHBI MPOLICHTHI 10 BKJIAAY B OaHKE, CTaBKa pedUHAaH-
cupoBanus banka Poccuu coctaBnsier 10 mpoLeHTOB roI0BBIX, YBEIUUYCHHAS HA ISTh MPOLCHTHBIX ITYHKTOB
CTaBKa COCTaBUT 15 MPOIEHTOB TOAOBBIX.

3amecTuTens aupekTopa Jlenapramenrta
C. B. Pasrynun

[Ipoananusupyiite cTpyKTypy HMHUCbMa, MOJyMailTe O TOM, IOYEMY MHHHUCTEPCTBO (PMHAHCOB
JTa€T OTBETHI Ha 3allpochl UMEHHO B TakoM Bujae. Halimute B mucekMe OTBET Ha Bompoc OaHKa,
CBEpbTE MOJYUYCHHYIO MH(pOpMalMI0 ¢ MHPOpMaLuel U3 sHIMKIoNe uuecKkoro ciopaps. [louemy
0OaHK HaIpaBWJI 3alPOC B MUHUCTEPCTBO, & HE MCIIOIB30BaNl HH(POPMAIIHIO U3 APYTHUX UCTOYHUKOB?
Beinenure B Tekcte nmuchbma abOpeBHATYpbl U HE3HAKOMBIE MOHTHSA, HAMJUTE UX 3HAYCHUS B JI0-
CTOBEpHBIX UCTOYHMKAX. [IpouTnTe ynoMmuHaemyto B Bonpoce craTeio Hanorosoro kozaekca.

Xon 3aHATHS. Y4Yalluecss pacCKasbIBAIOT O BHITIOJHEHUH AoManiHero 3agaHus. Ocoboe BHU-
MaHHUE CIIEJYeT yIeIUTh paboTe C TOKYyMEHTOM. YUUTENI0 HEOOXOAUMO MOCTOSHHO paboTaTh HaJl
TEM, ‘ITOGBI HAaYUYUTh ydallluXCs BbIABJIATH HC3HAKOMBIC MTOHATUA U HAXOAUTH I/IH(I)OpMaI_[I/IIO O HHUX.
['oTOBSICH K 3aHATHIO, ydalluecsl AOKHBI ObLIM MOJATOTOBUTH COOOIIEHUS O 3HAYEHUU TEPMHHOB
HAJIOTOBasl MOJUTHKA, TAMOKEHHO-Tapu(HAas MOJIMTHKA, CTaBKa pe()MHAHCUPOBAHUSL.

Kpome Toro, HeoOXonuMo yOenuThCs, YTO BCE yHalMecs BEPHO MOHUMAIOT, YTO MPOLIEHTHI
Ha3bIBAIOT NPOCTBIMHU, CCJIIM OHU HAYUCIISKOTCA TOJIBKO Ha HepBOHa‘-IaJIBHblﬁ KarnuTall (OILI/IH p3.3), n
CJIOHBIMH, €CJIM OHU HAUUCIISIOTCS HAa HapallleHHbIA KanuTai (HECKOJIbKO pa3). Pemenue 3agau Ha
BBIYUCJICHUC CJIOKHBIX IMPOLNCHTOB OCHOBAHO HA HCIIOJIL30BAHUU CIICAYIOIIUX Q)OpMy.HI BCJIIMYNHA
S,, yBeIMuuBaemas Ha p% B TEUCHHE /1 IEPUOJIOB B KOHIIE 71-T'0 3TaIla CTAHOBUTCS PABHOM

n

S =8,[1+-2 |,
100

IIPU 3TOM

1+0,01p: n %

0

Ot GOPMYIIBI ABJSIOTCS PEIICHUSIMU 3a1a4d | U 2 11 TOATOTOBKU K 3aHATHIO. YKaXeM OOIIyIO
(GopMyiy, COOTBETCTBYIOLIYIO 3aJaHUI0 3: IPHU IOCIEAOBATEILHOM W3MEHEHUM BEIMUYUHBI S, Ha

p,% B TEYCHHE 1 NEPUOJIOB, OHA CTAHOBUTCS PABHOMI

S =85, 1+ 2o e 22| L ,
100 100 100

rAc BEJIWYHHBI p, MOIYT OBITH KaK MOJIOKHUTEIbHBIMU IIpU YBCIIMYCHUN BCINYHUHBI HA p%, TakKk U
OTpULATCIIbHBIMU IIPU YMCHBIICHUH BECIIMYHUHBI HA p%.

OTH COOTHOIICHUS SABISIOTCS OCHOBHBIMU ISl pacyeTa CyMM BKJIaJIOB, IPOBEPHUTH MX IMOHUMa-
HUE MOYXKHO Ha IIpUMeEpE CleAyIoLIeH 3a1auu.
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3aganue 1. Muma u Maia nosoXuiau Ha JENO3UT OJMHAKOBble CyMMbI 1o 10% roaoBbIX.
Yepes roa cpaszy mocie HauMCIeHHs MpolieHToB Murtia cHsit co cBoero cuera 5000 pyOreit, a ere
yepe3 roa cHoBa BHec 5000 py6ueit. Mamra, Hao00poT, yepe3 roa aojoxuiaa Ha cBoil cuet 5000
pyOuiei, a eme yepe3 roja cpasy mociie HAYUCICHUS MPOLEHTOB cHsla co cueta 5000 py6ueii. Kto
yepe3 TpU rojia co BpEMEHHU NEPBOHAYAIBHOTO BIIOKEHUS MOIYYUT OONBIIYI0 CyMMY M Ha CKOJIBKO
pyOmnei?

Pemenne. [lycts uig onpeaenenHocty Muma u Mama 15.01.12 nonoxunu B 6aHk x pyoseit.
[ToaroToBUM BBIMKMCKYU U3 JIULIEBBIX cyeToB Maru 1 Mumiu.

Brinucka u3 nunieBoro cuera Marm

I[Mpoun3BeneHHas onepanus H HA KAKYI0 CyMMY
JlaTa OcraTok Ha cueTe
ONEpALNH | HayvenoBanue onepamuu Ha xakyio cymmy KJneHTa (pyo.)
(py0.)/ pa3mep B %

15.01.12 IIpunsaTO OT KIMEHTA X X
15.01.13 Hauucneno Ha ocTaTok 10% 1,1x
15.01.13 [IpUHATO OT KIMEHTA 5000 L1x+ 5000
15.01.14 HauwncneHno Ha octaTok 10% L1%x+5500
15.01.14 Brigano knueHTy 5000 1,1*x+ 500
15.01.15 Hauwucneno Ha octaTok 10% L1’ x+550
15.01.15 Brimano ximenTty 1, x+550 0

Brimucka u3 auieBoro cuera Mumm

IIpou3BeneHHas onepanus U HA KAKYI0 CYMMY
Jara OcTaToK Ha cyeTe K-
onepaunu Haunmenosanue Ha kakyro cymmy (pyo.) enta (py6.)
onepanuu / pa3mep B %
15.01.12 IIpunsTo or kinueHTa b x
15.01.13 Haumcneno Ha OCTATOK 10% L1x
15.01.13 Brigano knueHTy 5000 1,1x—5000
15.01.14 Hauncneno Ha octaTok 10% 1,1>x—5500
15.01.14 [IpunsTo OT KNHMEHTa 5000 1,1*x—500
15.01.15 HauucneHno Ha octaTok 10% LI’x-550
15.01.15 Brigano xnmeHTy 1,I>x—550 0

Nrak, Mama nonyuwuna va 1100 py6. 6omnbie, yem Murna.

BCpHeMCﬂ TCIICPb K COACPIKAHUIO ITOHATUSA HpOHGHTHLIfI ITYHKT. Pazanune MCXKAY HNOHATUAMU
«IIPOLCHT» U ((HpOHeHTHBIfI IIYHKT» HOAYCPKHEM HA IPUMEPC cnez[ylomeﬁ 3aJa4i.

3aganue 2. JloxogHocts noptdens akuuii Beipocna ¢ 10% no 14% ronoseix. Kak nuamenumnach
JIOXOJTHOCTb: a) B IPOLIEHTAX, 0) B IPOLIEHTHBIX ITyHKTaX?
Pemenue: a) nHa 40%, 0) Ha 4 IPOLIEHTHBIX MTyHKTA.
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3aganue 3. baHk npeiaraeT KIMEHTaM OTKPBITH JBa JEMO3UTa CPOKOM Ha | TO: OOBIYHBIN U
¢ kanuranu3anueil. Jleno3ut «{o6po» moa 12% romoBbIX, MPOLIEHTH HAUYUCISIOTCS B KOHIIE CPOKa
BKiaga. Jlenosut «Cuactee» noa 11% ronoBeiX, IPOLEHTH! MO0 BKJIaAy KalUTaIU3UPYIOTCs (Ipu-
YHUCIIAIOTCS K CyMMe BKJIa/1a) Kaxable Tpu Mecsina. Kakoif U3 3Tux 1eno3uToB Beiroanee?

Pemenne. Ha nenosutr «Cuactee» OyJeT 4ETHIPEXKIbI HAYMCIICHBI TIPOIEHTHI, KaXKAbIA pa3 u3
pacuera 3% 3a kBaprai. Ilo (opMysie CIOKHBIX MPOLEHTOB A0XOA cocTaBUT 1,03* ~1,1255 wum
npuMepHo 12,55% ot HavanbHOM cymMbl. Tem cambiM, Aeno3ut «(CUacThe» BBITOJIHEE JIETO3UTa
«/1o6po» Ha 0,55 MPOLIEHTHOTO MyHKTA.

3ananue 4. baHk 1o ONpenesICHHBIM MPOLIEHT NMPHUHSAJI HEKOTOpyr cymmy. Uepes3 ron yer-
BEPTh HAKOIJICHHOW CyMMBI ObLJIa CHATA CO cueTa. baHK yBeNIMYWI MPOLEHT TofoBbiX Ha 40 mpo-
LEHTHBIX MMyHKTOB. K KOHIy ClieAyroniero roja HakorieHHas cymma B 1,44 pasza npeBbicuiia epBo-
HavyalbHbINA BKIaA. KakoB HOBBIM NPOLEHT IrOJJOBBIX?

Pemenne. [lycts 6aHK nMepBOHAaYaIbHO MPUHSUT BKJIaA B pa3Mepe S moj x% ronoBbix. Toraa k
Hayayy BTOporo roga cymma craua S(1+0,01x).

. 38
[Tocne cHATHS YeTBEPTH HAKOIUIEHHOW CYMMBI Ha CUETE OCTalIOCh T(1+O,01x). C MomMeHTa

yBETUYCHUSI OaHKOM MPOIICHTHOU cTaBku Ha 40% K KOHILy BTOPOIO rojia XpaHEeHHUs OCTaTKa BKJIaaa
HAKOIUIEHHAsl CyMMa CTaJa

%(1 +0,01x)-(1+ (x+40)-0,01),
ITprueM no ycnoBuro 3agaun 3ta cymma passa 1,44S. Torna:

%(1+0,01x)-(1+(x+40)-0,01) =1,44S < (1+0,01x) - (1+ (x + 40)-0,01) = 1,92 <

& (100 +x) - (100 + (x +40)) =19 200 < (100 + x) - (140 + x) =19 200 <
& x=-120+,/19 600 < x =120 £140 <> x = 20.

x>0

[Tocne nobienust Ha 40 TPOLEHTHBIX MYHKTOB CTaBKa AocTUrAa 20% + 40% = 60%.

[Tpu pemenun 3aganus 4—6 MOHAIOOATCS (POPMYJIIBI 7-TO YICHA W CYMMBI 7 TICPBBIX YJICHOB
FCOMeTqueCKOﬁ HpOFpCCCI/II/I. PGKOMCHIIyeM HAIIOMHUTH UX y‘laH_II/IMCH nu HpeIIHO)KI/ITL UM peH_II/ITL
3a/1auu, paboTas B mapax.

3ananue S. buznecmen byomukoB momyunn B 2000 roxy npubbsuts B pasmepe S000 pyO:eit.
Kaxxaprii cnemyronmii roa ero npuObuib yBenuuuBanach Ha 300% 1Mo CpaBHEHUIO ¢ MPEAbIIYIIHM
ronoMm. Ckombko pyo6neit 3apadoran by6nukos 3a 2003 roa?

Pemenue. [TockonbKy Kaxaslii roq npuObLIs yBenuurBaiachk Ha 300%, oHa yBenMuMBaIach B
4 paza Mo CpaBHEHHIO C MPEAbIIYIUM rogom. MieM 4eTBepThiil WieH reOMEeTPHUYECKOM Mporpec-
cuu: 3a 2003 rox By6kos 3apaboran 5000-4° =320 000 pyo.

3aganue 6. Kommnanus «Anbga» Hauaga HMHBECTHPOBATH CPEJCTBA B MEPCIIEKTUBHYIO OTPACIb
B 2001 rony, umest kanutan B pazmepe 5000 nomnapos. Kaxnaeiii ron, HaunHas ¢ 2002 rona, oHa
noiiyyasja mpuoObLIb, KoTopas cocTaBisia 200% oT kanurtana mpeAblaylero roga. A KOMIAHUS
«bera» Hayasla HHBECTUPOBAThH CPEACTBA B APYTYyIo oTpacib B 2003 roay, uMes KaluTai B pa3Mepe
10000 nonnapos, u, HaunHast ¢ 2004 rona, exerofHo Mmoiryyasna npuobLib, cocTaBisouryto 400% ot
KaruTaja MpeapIyIero roga. Ha ckoiapKko M0JU1apoB KamuTall OJHOW W3 KOMIaHWW ObUT OoJbIie
KanuTaya apyrou Kk koHity 2006 roaa, ecim npuoObLIb U3 000pOTa HE H3bIMAIACh?

Pemenne. Kaxapiii roq npuObue kommannu «Anbda» coctarisuia 200% OT KanmuTaia mpeipl-
IYIIEro roja, 3Ha4MT, KamuTall Kaxabii roa coctaisit 300% oT kamuTana mpenpiayiiero roga. B
koH1e 2006 rosna Ha cuete KoMnaHuu «Aubda» Obula cymma

5000 - 3> = 5000-3° =1215 000 gOMIAPOB.
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Kaxnprit rog npubsuts kommnanuu «bera» coctaBmina 400% oT kanuTasia NpeaslIyiero roja,
3HAUMT, Kanurtaja Kaxaplid rox cocrasisl 500% ot kanurana npeasiayuiero roaa. B konme 2006
rojia Ha cyete kommnanuu «bera» Obuta cymma

10 000 - 5% =10 000-5° = 1250 000 OIIAPOB.

Takum oOpazom, kanurtan komnanuu «beta» 6bu1 Ha 35 000 mommapoB Oonblie.

3aganue 7. ['paxxnanun [leTpoB mo ciaydaro pokaeHus: cbiHa OTKpbUT 1 centsops 2008 roma B
OaHKe cYeT, Ha KOTOpbIil oH exeronHo kinaaet 1000 pyouneit. [To ycnoBusm Bkiiaga 6aHK €KEroaHo
HauucisieT 20% Ha cymMMmy, HaxodIytocsa Ha cuere. Yepes 6 net y rpaxaanuna [letposa poauiach
noub, U 1 cents6ps 2014 roga oH OTKPHUT B APYroM OaHKE CUET, Ha KOTOPBINA €KEroHO KJIaJaeT Mo
2200 pyOmeii, a 6ank Hauucnsger 44% B rog. B kakoM roxy nocie ouepeHOro MOIMOJIHEHUS CyMMBbI
BKJIQJIOB CPaBHSIOTCS, €CJIU JEHBIU CO CYETOB HE CHUMAIOT?

Pemenne. Uepes n et 1 ceHTAOps Ha MepBOM cueTe OyaeT cymma

1 271+l _1
1000+1000-1,2 +...+1000-1,2" =1000(1 + 1,2 +...+1,2") = 1000- === = 5000(1.2"" ~1) (py5.).

b
B 570 3xe BpeMsi Ha BTOpOM cdeTe OyeT cymma

1,44"° -1

2200+ 2200-1,44 +...+2200-1,44"6 = 2200- 5000(1,44"° 1) (py6.).

b
[IpupaBHsAeM 3TH CyMMBI U PELIUM TOJYyUYEHHOE ypaBHEHUE:

5000(1,2"" —1) =5000(1,44"° - 1) & 1,2"" =1,44"° <
P 1,2n+1 :1,22(n—5) Sn+l=2n-10n=11.

Takum oOpa3om, CyMMBI Ha cueTax CpaBHSIOTCS yepe3 11 et mociie OTKphITHS IEPBOTO BKJIA1a
TO ecTh B 2019 rony.

DTUMU 3aJlayaMM 3aKaHYMBAETCSI OCHOBHOM Matepuall 3aHsaTusA. Ero 3akperniieHne MoXHO Mpo-
BOIUTH B (I)OpMe COpPCBHOBAHMUA. anmnecsl rpynmnamMu 1mno 4€Tbhip€ 4YCJIOBCKA COCTABIISAIOT 4 3aJa4du
JUISL COCEIHEN TPYTIIbl, MEHSIOTCSI COCTABJICHHBIMU 33JJa4aMHU, PEIIAIOT UX U COOOIIAI0T OTBETHI TOM
rpymnie, KoTopas COCTaBMIIa 33/1a4l. 3a pelleHue Kaxa0i 3aqaun rpynmna noiaydaer 1 Gayi, BeIUT-
pBIBaeT rpymnmna, Habpasiuas HauOoJbllIee KOJIM4ecTBO OamioB. Bo BpeMsi copeBHOBaHUS AJis MPO-
BE/ICHUS BBIYMCICHUHN 11e71eCO00pa3HO MOIb30BATHCS MUKPOKAIBKYJISTOPOM.

[TonBoas UTOrH 3aHATHS, ydallUecs 3aloJHSIIOT B TETpaaAu TabJUIly U3 JIBYX CTOJIONOB: «YTo
HOBOTO 51 Y3HAJI M TIOHSUI TOJIHOCTBIO» U «B 4eM HeoOX0IUMO MOTPEHUPOBATHCS JOMOTHUTEIBHOM.
VYyamuecs: 00CYKIal0T MEXIYy COOOM MPOIIEAIIee 3aHATHE, BBISIBIISIOT KAXABIA 1711 ce0s HOBYIO
HOJY4YEeHHYI0 MH(OpMAIHIO, OTBEYAOT Ha BOIIPOCHI JAPYT ApYyra.

JlomamiHee 3a1aHue K 3aHATHIO

1. [ToaroToBUTH KpaTKoe COOOIIEHNE HA OJHY M3 TeM, OOCYXIEHHBIX Ha 3aHITHUHU, UJIH Ha CMEXK-
Hyto Temy. Hanpumep, «CraBka peduHancupoBanusy», «/eno3nteny, «[lopTdens akuuii» u ap.

2. Ha caitre PEIIIY EI'D pemuts BapuanT http://reshuege.ru/test?id=9267346.

3. Ha caiite MOCKOBCKO! OJIMMITHA/IbI IIKOJIBHUKOB 110 SKOHOMHUKE PEIIUTh 3aAaHus 1 JHS O4HOro
Typa 3a 2015 rox http://mosecon.olimpiada.ru/arch_tasks.

4. lpuaymaTh UM MOAOOPATh U3 PA3TUYHBIX UCTOYHUKOB 5 33724 SKOHOMHUYECKOTO COMEpKaHus
1o NpoiaeHHOMY MaTepuaity. OOMEHAThCS 3ajauaMi C TOBAPHILAMU U PEIIUTH UX.

5. Hanmcats Ha KakoM-THOO S3bIKE MPOTPAMMUPOBAHHS IPOTPaMMy JUTSI TIOZCYETa CyMM, HaXOs-
LIUXCS Ha JMIIEBOM CUETE Ha | YMCIIO KaKJI0ro Mecsua, [0 M3BECTHOM BEIMYMHE HAYaJIbHON CyMMBI U
MPOLEHTOB, HAUHUCISIEMBIX 110 BKJIaAy. 3HAaUEHUs CYUTATh BBOAUMBIMU C KJIIABUATYpPbl UJIU CUUTHIBATD U3
TEKCTOBOTO (aiiyia, ecau 3TOT MaTepual yXe u3ydajcs Ha ypokax nHdopmaTuku. Ecim nporpammupo-
BaHHE HE M3Yy4aJOoCh, PEIIUTh 3a7a4dy B dJIEKTPOHHOH Tabnuue Excel nnm ananorngHou.
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3ansaTHe 3: KpeAUTHI

3aganue Kk 3aHATHIO. [[OBTOpUTE MOHATHUS JOIU U MPOIEHTA, BCIOMHUTE, KaK HAXOJUTh MPO-
IIEHT OT YMCJIa ¥ YHCJIO 110 €ro MPOIEHTY. [IpoBepbhTe CBOIO TOTOBHOCTh K 3aHSATHIO, PEIINUB 3aa9n
1-9, BemoaHuTe 3aganue 10.

1. IlnaTexu 1o KpeauTy He MOJDKHBI TpeBbImath 40% moxomoB. KakoB MakCHMAaITbHBIN TUTATEXK
no kpeauty npu goxonax 10 000 py6. B mecs?

2. Ilox kakoi MaKCHMAJbHBIA TMPOIEHT B MECSI] BHITOHO OpaTh KpeauT npu uHsiuun 24% B
roxn?

3. Ilokynatens npuodbpen ¢ortoamnmapat 3a 10 Teic. py0. B kpeaut Ha 1 rox mox 20% Toa0BBIX.
CroumocTts (hoToamnmapara yepes roj cocraBuia 13 teic. py6. boin nmu Beiroaex kpeaur?

4. Kpenut na cymmy 10 000 py6. Beiman Ha 1o moa 36% roJI0oBbIX ¢ €IMHOBPEMEHHBIM IOTa-
[IEHHEM C TPOIIeHTaMHU B KOHIIE cpoka. KakoBa Oyzet nepermarta?

5. Kpenut na cymmy 10 000 py©6. Beiian Ha nosiroaa noja 36% ro1oBbIX C €AMHOBPEMEHHBIM T10-
raiieHreM C MPOoIeHTaMHU B KOHIle cpoka. KakoBa Oyzer nepermarta?

6. Kpemut na cymmy 10 000 py6. BeimaH Ha ro o 1% B 1eHb ¢ €TUHOBPEMEHHBIM TIOTAIICHH-
€M C MpoIIeHTaMu B KOHIle cpoka. CKOJIbKO pyOsieii Hy>kHO OyeT yIIaTUTh B KOHIIE roja?

7. Kpeaut Ha cymmy 10 000 py6. Beian Ha aBa roja noj 6% B Mecsll ¢ €IMHOBPEMEHHBIM T10-
raiieHueM C MPOoLeHTaMu B KOHIle cpoka. CKOJIbKO pyOuiel HykHO OyAeT yIIaTUTh 3a JiBa roja?

8. Kpenut Ha cymmy 10 000 py©6. B3ST Ha Tpu Mecsla C €AUHOBPEMEHHBIM IOTALIEHUEM C TPO-
LIEHTaMU B KOHIIE cpoka. CTaBKa KpeauTa 3a NEpBbIM Mecsl onpeaesiercs u3 pacuera 12% ropgo-
BBIX, B KOK/BIHA U3 CIEAYIOMIUX MECSIEB Ha | MPOLEHTHBINA MyHKT TOJ0BBIX Ooubie. CKOIBKO pyo-
Jelt OyJIeT yIiauyeHo B KOHIE CpoKa?

9. Kpeaur na cymmy 10 000 py©6. B3ST Ha Tpu MecAlla ¢ €TUHOBPEMEHHBIM IOTAIEHUEM C TIPO-
[IEHTaMU B KOHIIE cpoka. B koHIle cpoka 3a 6anky Obu10 yruraueno 10 330 py6. Kakomy mporeHTy
TOJIOBBIX C €IUHOBPEMEHHBIM IMOTAIIICHHEM C TIPOIIEHTAMH B KOHIIE CPOKA 3TO COOTBETCTBYET?

OTBeTHI: 1. 4000. 2. 2%. 3. na. 4. 3600. 5. 1800.
6. 46 500. 7. 24 400. 8. 10 325. 9. 13,2%.

10. IIpounTaiite TEKCT O ABYX CXEMax MOTAIICHUSI KPEIUTOB.

BriOupast KpequTHYIO MpOrpaMMy, IOTEHIUALHBIE 3aCMITUKH OPUCHTUPYIOTCS Ha IPOIICHTHYIO CTaBKY
1o kpeauty. OHaKO Ha CyMMY BBIIJIAYMBACMBbIX TIPOLIEHTOB BIUSET HE TOJIBKO CTaBKa, HO M METOJ Moraie-
HUA KpeanTa. Takux METO/IOB CYIIECTBYET JiBa: U (hepeHINPOBAaHHBIC ITATEKN U AaHHYUTETHBIE IITATEKH.

Jlupepenyuposanivie naTexxu XapakTepHbl TEM, YTO 3aJI0JDKEHHOCTD M0 KPEIUTY IOTallaeTcs paB-
HOMEpPHO HAuWHAasl ¢ CaMbIX MEPBBIX BBHIIUIAT, a MPOLEHTH HAYUCISIOTCA Ha (PaKTH4YeCKU OCTaToK. Takum
00pa3oM, KKl TOCIEe YOI TUIaTeX MEHBILE MTPEAbIIYIIEro.

AHHyumem — HavMCIICHUE PAaBHBIX IJIaTEXKEW Ha BECh CPOK MoramieHus kpenurta. [Ipu 3ToMm B nepBoit
MOJIOBMHE CPOKA TOTAIICHUsS 3a/I0JDKEHHOCTh 10 KPEIUTY MPAaKTUYEeCKH HE TaCUTCS — BBITUIAYUBAIOTCS B
OOJTBILICH YaCTH MPOLEHTHI. JTa 0COOCHHOCTD JIeTIaeT IIATEKH OTHOCUTEIBHO HEOOIBIIMMH, HO yBEINYHBA-
eT O0IIyI0 CyMMY HaYHCIIIEMbIX ITPOIIEHTOB.

UYroObl HAMIAHO MOKA3aTh Pa3HHILy B MOTAIICHUH KPEAMTA MPH Pa3HBIX METOJAX HAYUCICHHS IUIaTe-
XKel, npuBeaeM rpaduku noramenus kpeauta B pazmepe 1 000 000 pyO0., B3sroro na 20 net npu 12% romo-
BBIX (CEphIM BBIJICJICHA BBIIUIATA IIPOIIEHTOB 10 KPEANUTY, CHHUM — BBIIIIAaTa TeJla KPEIHTa).

I'paduk noramenus kpeaura audhepeHIMPOBaHHBIMY TUIATEKAME
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I'padmk moramenus KpenuTa aHHyHUTETHBIMH TUIATEXXKaMU

Brinenure B TeKCTE HE3HAKOMBIEC MOHATHUSA, HAUJUTE UX 3HAYEHHS B JJOCTOBEPHBIX HCTOUHHKAX.
Ecnu y Bac BOBHUKHYT BONPOCH — 3allUIINTE UX. Mcnonp3ys npuBeAeHHble rpaduku, 000CHyiTe
CIIEAyIOLIEee YTBEPKICHHUE.

JuddepeHupoBaHHble TUIATEKH AT JTUHEHHYIO 3aBUCHMOCTD OT TMOTAIICHUS KPEAUTa: YeM MCEHbIIC
JIOJDKEH — TEeM MEHbIIe HAa9MCITHITH IpoleHToB. CyMMa M CPOK IOCPOYHOTO TIOTANIEHHsI HUYeM HEe OTpaHH-
yeHbl. JlocpodHOe moraiieHne B aHHyUTETHOW CXeMe JINIIh COKPAIIAeT CPOK BBIUIATH KpeAnuTa: Ha Tpaduke
«Cpe3aroTCsA» MOCIEAHNE TUIATEXH U OTMagaeT HeOOXOJUMOCTh IIATUTh COOTBETCTBYIOIINE MM IPOLIEHTHI,
KOTOpBIE B KOHIIE TpaduKa Kak pa3 O4eHb Malbl. TakuMm 00pa3oM, B aHHYUTETHOIH CXxeMe JOCPOYHOE Iora-
[IIEHE HEBBITOHO.

Xoa 3aHATHS. YUaliuecsi pacCcKa3bIBalOT O BHITIOJIHEHWH AoMarrHero 3ananus. Ocoboe BHU-
MaHHe CIIEAYeT YIASIUTh paboTe ¢ JOKyMEHTOM M C NMPHUBEICHHBIMH Ipadukamu. B Teuenue ypoka
YYaIIUMHUCS TI0JI PYKOBOJCTBOM YUHUTEIS Oy IyT MOJy4eHBI MaTeMaTH4IeCKrue GopmMyIibl, 000CHOBHI-
BalOIIME BUJ I'paMKOB U YTBEPXKICHHS, aHAIN3 KOTOPBIX ObLT 331aH Ha JoM. Ilepen Tem kak mpu-
BOJUTH alnreOpandecKkue BHIKIAAKA B OOIIEM BHIE, I1€JIeCO00pa3HO IEMOHCTPUPOBATH yUAIAMCS
BO3MOXXHOCTh aHaJM3UPOBATh YKOHOMUYECKYIO 33Jady MOATAIMHO, 3arOIHsS TaOIUIbI eXeMecs -
HBIX T1aTexeil. Takue TabIUIIbl TOTyYaroT 3a€MIIMUKH, 3aKITI0Uast JOTOBOP ¢ OaHKOM.

PaccmotpuM 3amanust 1 1 2 00 aHHYUTETHBIX TUIaTexax, 3aaanus 3 u 4 o nuddepeHupoBaH-
HBIX IJIaTCXKaX U CpaBHI/IM O9THU CXEMBbI BBIIIJIAT B 3aIaHUU 5

3ananmue 1. 31 nexabps 2014 romga 6uzHecmen B3su1 B 6anke 9 930 000 pyOeit B KpeauT moj
10% romoBeix. Cxema BBIIIATHI KpeauTa cienyromas: 31 gekaOpst KakJoro CIEIyIOLero rojaa
0aHK Ha4yMCISAET MPOLEHTHI Ha OCTABILYIOCS CyMMY Jojra (To ecTh yBenudyuBaer goir Ha 10%), 3a-
TeM OM3HECMEH NMEPEeBOAUT B OaHK ONpEACNCHHYI0 CyMMY €XEroJHoro rmiarexa. Kakoil nomxHa
OBITH CyMMa €)XKEroJIHOTO IUIaTeXa, YToOObl OM3HECMEH BBIIIATHII TOJT TPEMsl PaBHBIMH €5KETO/THbI-
MU TIaTexamu?

Pemenue. [lycTth x — OoMH U3 TpeX pa3oBbIX IIaTexkei. Torga cymma aodra mocie ormiarsl B
IepBoM roxy coctaBut: 9930 000-1,1—x. Ilocie BHeceHUss BTOPOro miarexa cymma J10Jira CTaHeT

paBHO# (9930000-1,1—-x)-1,1—x. Jonr mocie tperbero miarexa: ((9930000-1,1-x)-1,1-x)-L1—x.
TpeTLI/IM JI1aTCKOM 6H3H€CM€H AOJDKCH OTaCUThb OOJIT, TO €CTh AOJI CTAHCT paBHBIM HYJIIO, OTKY-
Jla IOJIy4YaeM ypaBHEHHE:

((9930000-1,1—x)-1,1-x)-L,1—x=0 <9930 000-L,1° —L,1(1,Ix +x)—x =0 <
9930000 1,1°

<9930000-1,1° -3,31x=0< x
3,31

=3993 000 (py6ueit).

Pemnm 3apauy B Gojiee o6mem Buae. [lycte cymma kpenura paBHa S), €KETOIHBIN TIATEX
paBeH x pyOseid, a rogoBbie cocTaBistoT ¢%. Torma 31 nexaOpst KaXKI0ro rofa OCTaBIIAsACA CyMMa
noira ymMHOXkaetcst Ha ko3 durment m = 1 + 0,01¢. [Tocne mepBoii BBITUIATEI cyMMa JI0JIra COCTa-
BUT: S| = Som — x. [locie BTOpo# BIMIATHI CyMMa JIOJITa COCTaBUT:

S, =8Sm—x=(Sym—x)m—x=Sym’> —mx—x=S;m* —(1+m)x.
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ITocne TpeTbeli BBIILIATHI CyMMa OCTaBLIETOCS JOJITA!

m’ -1
m—1

Sy =S;m’ —(1+m+m*)x=Sym’ - - X.

Ilo YCJIOBUIO TpEMS BbIIIJIATAMU HCO6XOI[I/IMO MOoracuTb KpeAauT IOJIHOCTBIO, TOTAa S3 =0, mo-

3 3.

aTOMy S,m’ = n lx, OTKyZa x:%mll). IloncraBnsasa So= 9 930 000 u g = 10%, nomyya-
m — m —

em:m=1,1u x= 9930 0?)03'31’1331‘0’1 =3993 000 py6.

Teopema 00 aHHyUTeTHBIX mJaTe:xxax. O00011ast BHIICTIPUBEICHHBIE PACCYKJEHHUS HA CITy-
Yyail n MIaTeXHBIX MEPUONOB (AHEW, MecAleB, JIET), MONIyYUM OOIIHe (OPMYIBI, CBS3BIBAIOIINE
cyMMy Kpeauta Sp, KoapduuueHt m =1+ 0,01g, rae g% — NpoLeHTHas cTaBKa 3a MEpPHOJI, BEJIH-

YUHY TEKYIIEro J0Jra S, U MOCTOAHHYIO BhILIary x: S, =m"S, —(1+m+...+m"")x, u Toraa

m" —1 x_m”(m—l) m" —1 (2-m)x

S =m'S, -, S, S,=—m Ty p=ltlog, LMY
n 0 0 0 Ly g X—So(m_l)

1
m—1 m" —1 m' —m"

3aganme 2. 1 saBaps 2015 roga OuzHecmeH B3sut B Oanke 1,1 muH pyOneii B kpenut. Cxema
BBITNIATHI KPEeIUTa cienyromas: | yncia Kaxaoro Cleayronero Mecsia 6aHk HaunucaseT 2 MpoLeH-
Ta Ha OCTAaBIIIYIOCS CyMMY J0Jra (TO €CTh YBEJIMUUBAET AOT Ha 2%), 3aTeM OU3HECMEH MEePEBOIUT
B OaHk 1uiatex. Ha kakoe MUHMUMAalIbHOE KOJIHYECTBO MeECSIeB OM3HECMEH MOXET B3SIThb KPEAWT,
YTOOBI €KEMECSIIHBIC BBITUIATHI ObuTH He 60siee 220 ThIC. pyOeii?

Pemenne. fIcHo, 4TO yem OoIbllle MECSUHBIE BBIILIATHI, TeM ObIcTpee OyAeT BbIMUIaYeH JIOJIT.
3HauuT, CPOK KpeauTa OyJeT MUHHUMAJICH B TOM CJydae, KOTJa BBIILIAThl COCTaBIsAIOT 220 ThIC.
pyOueil. CoctaBuM Ta0NHIly, B IEPBOM CTOJIOIE KOTOPOH Oy/ieM yKa3bIBaTh JIOJT Ha MEPBOE YUCIIO
Mecs1a, a BO BTOPOM — JIOJIT B TOM K€ MECSILE, HO y>K€ IOcie BbIILIATHL. [l yrpoleHus pacue-
TOB OyieM COXpaHsTh TOJIBKO JIBa 3HAKa MOCJIe 3aIATOM, MPEeICTaBIss CYMMBI 10JIra B ThIC. pyOIei.

Mecsint Joar Ha nepsBoe unc.io | J[oJir mocjie BoILIATHI
MecsIa (ThIC. pyo) (TBIC. PYO)

1 1122 902

2 920,04 700,04

3 714,04 494,04

4 503,92 283,92

5 289,60 69,60

6 70,99 0

3aMeTuM, 4TO B MOCJIEIHUNA MecAll BblIuIaTa cocTaBUT MeHee 220 Tbic. py6. M3 Tabmuis! BUI-
HO, YTO MUHUMAJIBHBIN CPOK KpEANTa B YCIOBHUSX 3a7a4l COCTABISIET 6 MECSIIEB.

Pemium 3agauy unave. Ecnu Obl 6aHK He Opall MPOLIEHTOB, KPEIUT MOKHO OBIJIO ObI BEpHYThH
3a 5 Mecs1eB. 3a 3TU 5 Mecs1eB IPOLEHTHI o KpeauTam He npeBbicat 0,05 ncxoaqHOM CyMMBbI WM
55 Thicau pyOneii. Takum oOpa3oM, 3a MECTON MecsAl MOXKHO BBIIUIATUTH OAHKY MPOLEHTHI 3a MO0JIb-
30BaHUE KPEAUTOM, U 3Ta CymMma He npeBbicut 220 ThIC. pyoO.

IIpumenum o6mme popmyasnl. [Ipu pemennu 3agaun 1 66uH nosTyueHs! GOpMYIIbl, CBS3bIBA-
IOIIME JaHHBIC B YCJIOBUHU BEIMYMHBL. 3aMETHM, YTO B HAIEH 3ajjaue TOcCIe MPEAOCIeAHEN BhIIa-
Thl BEJIMYMHA S, , MOXET ObITb HE TOJIBKO PABHON €XEMECSYHOM BBIIUIATE X, HO M OKAa3aTbCs

MEHbIIE Hee: S, , < x: M B TOM, U B PyTOM CJIy4ae KpeIuT OyJIeT MMOralleH MOCIEIHUM TUIaTEKOM.
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[ToaTOoMy BEpHO HEPABEHCTBO
2—-m
22— X.
x—=S8,(m—-1)

n—1

HO,Z[CTaBJ'IHH JAaHHBIC U3 YCJIIOBHA, ITOJYYACM IMOKA3aTCIIbHOC OTHOCUTCIIBHO 77 HEPABECHCTBO!

21
,02" " > 0,98 220 = 5,6 =1,088...
220-1100-0,02 198

TpeOyercst HaliTH HaUMEHbIIEE HATYPaIbHOE YHCIO 71, YAOBJIETBOPSIOLIEE HEPABEHCTBY, 3TO
MOXHO cfenath nepedbopom. Jpyroil myTb — CBECTH IOKa3aTeIbHOE HEPABEHCTBO K JOTrapu(pmMu-
yeckomy: n >1+log, ,1,088...> 5,2, oTKyna n =6.

3aganue 3. busHecMeH B3sUT KpeIuT B OaHKe HAa CPOK 9 mecsneB. B KoHIle Kaxaoro mecsia
00111asi cyMMa OCTaBIIIETOCs J0JiTa yBennunuBaeTcs Ha 12%, a 3aTeM YMEHbIIIAeTCsl Ha CyMMY, YIljIa-
yeHHYI0 Ou3HecMeHOM. CyMMBbI, BBITUIAYMBAEMbIC B KOHIIE KaXKIOTO Mecslla, MOJOMPAIOTCs Tak,
yTOOBI B PE3yJIbTATE CyMMa JI0JITa KaXKIbIM MECSI] YMEHbIIIAJach PABHOMEPHO, TO €CTh Ha OJIHY U
Ty ke BennuuHy. CKOJIBKO MPOIEHTOB OT CYMMBI KpEJUTa COCTaBHIIa CyMMa, yIUIAYeHHAss OaHKY
CBepX KpeauTa?

Pemenune. O6mas cymma, yruiadeHHasi 0aHKy CBEpX KpeauTa, 00yCIOBIeHA TOIBKO MPUMEHe-
HHUEM INIPOLICHTHOM CTaBKU. B mepBoM Mecsdle 3Ta 4acTh 3aIlVIAY€HHOM CyMMBI cocTasisuia 0,125,

8
Jlajiee OHa PaBHOMEPHO YMEHbBIIAldach, COCTaBJIAsl BO BTOPOM MECHLE 0,12-§S0, B TPETBEM —

1
0,12 %SO, ..., BIIOCIICOHEM —0,12-§S0. Bcero 3a 9 mecsieB:

1

1+—
1 1
0,128, -(1+§+g+...+§j=0,1250 -79-9=0,1250-9%=O,6S0.

TeMm caMmbIM, cBepX KpeauTa ousHecMmeH Boimiatiia 60% cyMMBI KpeauTa.
2

3ananue 4 (EI'3-2015). 15-ro sHBaps miaHupyeTcs B3sATh KpeauT B OaHke Ha 19 mecsies.
YcnoBus ero Bo3Bpara TaKoOBHI: 1-ro 4uciIa KaXkI0To Mecsia A0JIT BO3pacTeT Ha ¢% MO CPaBHEHUIO
C KOHIIOM TIPEABIIYIIEro MecsIa; co 2-ro 1o 14-e 9uciio KaxIoro Mecsia HeoOX0IMMO BEITUIATHTh
4acTh J0Jra; 15-ro 4ucia Kakaoro Mecsia JOIT TOJDKEH ObITh Ha OJHY U TY )€ CyMMY MEHbIIE
nonra Ha 15-e uncno npeasiayniero Mecsmna. M3BecTHO, 94To 00mIasi CyMMa BHIIIIAT TIOCIIE MTOJTHOTO
norarienus kpeauta Ha 30% Oombliie CyMMBI, B3ATOH B KpenuT. Haiinute q.

Pemenne. Paccyxnaem ananoruuso. IlycTe HavanpHas cymMMma KpeauTa paBHa S,, TOIJa BbI-

IiaTa 3a IEpBbIA Mecsll paBHA %SO. ITo ycnoButo monr mepes GaHKOM JIOKEH YMEHBIIATHCS

PaBHOMEPHO:
q 18 ¢ 2 q 1 ¢

2 -1g . = Lg —.1g.
100" 19 100 ° 19 100 19 100 °

Benuuunna MEPpCIIAThI paBHA

LS0(1+E+...+£+L)=1SO.
100 19 19 19) 10

ITo ycnoButo obmast cymma Boituiat Ha 30% Oosnbliie CyMMBI, B3STOM B KPEUT, TOTA:

0,148, =0,3S, < ¢ =3.
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Teopema o nuddepeHuupoBanHbIx miaarexax. [[oBTOpUB pelieHHe NpeapIAyLIIeH 3aaaqyu
JUTSL 1 MECSITIEB, MOTy4YrM ob1mue dhopmyisl 11 nuddepenmpoBansbix miarexeil. [lycTs Ha n mna-
TEXHBIX NIEPUOJOB (IHEH, MECALEB, JIET) B KPEIUT B34Ta CyMMa S,, NPUYEM Ka)KJbli IJIaTEKHBIN
NepHO/I JOJIT CHavaJia BO3pacTeT Ha ¢% IO CPAaBHEHUIO C KOHILIOM MPEAbIAYIIEro MIATEKHOIO Mepu-
071a, a 3aT€M BHOCHUTCS OIUIaTa TaK, 4TO JOJIT CTAHOBUTCS HA OJJHY U Ty K€ CyMMY MEHBIIIE J0JIra Ha
KOHELl IpeabIAyLIero miaTexxHoro nepuona. Toraa BennuuHa nepemnatel [ u nmonxas BeanunHa
BHITIAT B 3a Bce BpeMsi BBIIUIATHI KPEAUTA Nat0TCs hopMyIaMu

_4a .t B=S0+H=SO(1+q(n—+l)j.
100 2 200
B ycnoBusix 3agauu 4 nosydaem: q(;—H)SO =0,3S,, oTkyna ans n = 19 Haxoqum g = 3.

3aganue 5. buzHecMeH xoueT B3aTh B Kpeaut 331 000 py6uneit Ha 3 mecsna non 10% B mecs.
CpaBHHTE BBITUIATHI IO CXEME aHHYUTETHBIX U U] PEepeHINPOBAHHBIX IIATEKEH.
Pemenne. [Tyctb x py0. — cymMma eXeMeCSYHBIX BHITUIAT NMpU aHHyHuTeTe. [loHas cymma BbI-

n 3
m(m=-1) S,. Torna 3«—1’l (13’1 D

B

IU1aT paBHa 3x, rAe x = -331000=399 300 py0. — cymma BHIILIAT,

68 300 py6. — meperutara. s auddepeHurpoBaHHbIX TuiaTexed I1 = & ntl
Pasnocts neperutat cocrasinset 2100 py6. unu npumepHo 0,6% cymMMbI KpeauTa.

IIpumeuanue. [Tone3Ho pemnTs 3Ty 3a/1a4y, 3aII0JIHUB TAOJIULIBI €KEMECTUHBIX BBIILIAT.

S, = 66200 py6.

[ToaBOaS UTOTH ATOTO 3aHATHUS, CIEAYET MPEIOKHUTh YUalllUMCcs OOCYTUTh B TPYINax U mpe-
JIO)KUTh OTBETHI HAa BOIPOC: KaKyl0 M3 JABYX CXEM IOTALIEHUsS KPEeAUTa CIEIyeT MPEANoYecTb s
JONTOCPOYHON HMMOTEKU M mouemy? Ywyammecs AODKHBI MOAKPENHUTh pacyeTamH, 4TO CXeMma C
Qg QepeHIIMPOBAHHBIMY IIJIATEKAMH XOTh M 00JIee BBITO/IHA, HO OOBIYHO HEAOCTYITHA 3a€MIIHUKaM
U3-3a CJIUIIKOM OONIBIINX NMEepBOHAYANBHBIN TUIaTeXell (B ycnoBHsIX mocieanen 3agaun 143,4 mpo-
tuB 133,1 ThIC. pY0.). U 9Ta pa3HuIla TeM 3aMeTHee, YeM Ha OoJibliiee KOJUYEeCTBO TUIATSKHBIX Te-
pPHOJOB BbIaeTcst KpeauT. Kpome Toro, moiae3Ho 3aMeTUTh, UTO Teperiara Mpu aHHYUTETHBIX I1a-
TE)XaX, BBIIAHHBIX Ha OOJBIION CPOK, MOXKET HUBEIUPOBATHCS MHQIIALNEH U POCTOM JIOXOJIOB 3a-
eMIIMKa (CM. 3a71a4y 3 U3 3aJjaHus AJsl HOATOTOBKHU K 3aHATHUIO).

JdomamiHee 3ajaHue K 3aHATHIO 3

1. IToaroToBuTh KpaTkoe COOOIIEHNE HA OJIHY U3 TeM, OOCYX/IEHHBIX Ha 3aHITHUHU, UJIH HAa CMEX-
Hyto TeMy. Hanpumep, «@yHkuuu kpeaura», «Buasl kpeauray, « Buasl aHHyUTETOB» U .

2. Ha caiire PELIIY EI'D pemuts BapuanT http://reshuege.ru/test?id=9267348.

3. Ha caiite MOCKOBCKO#M OJUMITHAJIBI TKOJIHBHUKOB IO SKOHOMHUKE PENINTh 3a/IaHHsI BTOPOTO JIHS
ouHoro typa 3a 2015 rox http://mosecon.olimpiada.ru/arch_tasks.

4. IMpuaymath Wiv MOA0OpaTh U3 Pa3IHMYHBIX UCTOYHUKOB 5 3a/1a4 SKOHOMHUYECKOTO COZEpIKaHUS
10 TpoiiIcHHOMY MaTepuary. OOMEHSAThCS 3ajauaMi ¢ TOBAPUIIIAMU M PEIIUTh UX.

5. Hanmcarp Ha KakoM-TMOO SI3bIKE MPOTpaMMHUpOBaHus mporpamMmy «KpeauTHbINH KaabKyJIsaTop»
JUIs pacdeTa IJIaTexel Mo KpeauTy 10 BeJIMYMHE Ha4aJIbHON CyMMBI, IPOLIEHTHON CTaBKE U KOJIMUYECTBY
TUTATEXKHBIX TEPUOIOB. 3HAYEHHUS] CUUTATh BBOAMMBIMU C KJIABUATYPhl MJIM CUUTHIBATH U3 TEKCTOBOTO
daitna. Ecimu nporpammupoBaHie He M3y4ajoch, PEIIUTh 33/1a4dy B 2JeKTpoHHOW Tabmuie Excel wmm
AQHAJIOTHYHOM.
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3ansTHe 4: ONTUMAIBLHBIN BLIOOP

3ananue k 3ansaTHIO. [loBTOpUTE, KaK HAXOAUTh HauOOJbIlIEE U HAMMEHBIIIEE HA OTPE3KE 3Ha-
YeHHUs JIMHEHHOHN 1 KBaapaTHuHOW QyHKUMH. [IpoBepbTe CBOIO TOTOBHOCTH K 3aHSTHIO, PEIIUB 3a-
nmauu 1-9, BeimosiHUTE 3agaHue 10.

1. Yrto Bemroguee: moioxutb 10 000 Ha rox mox 12% rogoBeIx win noiaoxuth 12 000 Ha Tox
moxa 10% romnosbIx?
2. U3BecTHO, uTO ¢ HE MeHbIe 12 u He Oonbimie 15. HalimuTe Hanbosbiee 3HaueHne 2g —3.

3. U3BecTHO, uTO ¢ He MeHbIe 12 u He Oonbiie 15. Haiinure Hanbonblee 3HaueHue 2 —3q.
4. U3BecTHO, uTO ¢ He MeHble —12 u He 6onbiie 5. Haliqute Haubomnplee 3HaUCHUE 2q2 -3.
5. U3BecTHO, uTO ¢ HE MeHblle —12 u He Oombiie 5. HaliquTe HanMeHblIee 3HaUeHUE 2q2 -3.

6. Uto Beironuee: noyoxuth 10 000 Ha rog nox 12% rogoBeIX WK mojay4daTs 3a HUX mo 150
pyOueii B Mmecs?

7. YUto Beiroanee: nonoxutsb 10 000 Ha nBa roga noa 12% roloBbIX WIM MOJyYaTh 32 HUX 110
150 py6neii B mecsin?

8. Pacctosinue mexnay nByms maxtamu 4 u B 60 km. Ha maxte 4 no6siBaercs 200 T pyas! B
cyTkH, Ha maxTe B — 100 T pyasl B cyTku. [ 1e HY>KHO MOCTPOUTH 3aBOJ MO MepepaboTKe PYIbl,
9TOOBI 1JIs1 €€ TIEPEBO3KH KOJWYECTBO TOHHO-KUJIOMETPOB ObUTO HamMmeHbIMM? ToT ke Bompoc,
€CJIM Ha IIaxTaX JOOBIBAIOT OAMHAKOBOE KOJIMYECTBO PY/IbI.

OtBetbl: 1. 0IMHAKOBO. 2.27. 3. -34. 4. 285
5.-3. 6. BTOpOE. 7. nepBoe. 8. Ha maxre 4; B mo0OoM MecTe.

9. Ananusupys 3ajjaHue 8, BBICKQXKUTE TUIIOTE3Y, MOJTBEPAUTE €€ pacUeTaMU.
10. [IpounTaiiTe TEKCT U3 yueOHHKA [0 SKOHOMHUYECKOM TEOPHH.

MHuorue 3aga4r, C KOTOPbIMU NPUXOJUTCA UMETH ICJIO B HOBCGI[HCBHOﬁ IIPaKTUKE, SABJIAIOTCA MHOI'OBa-
puanTHBIME. Cpeid MHOXXECTBa BO3MOXHBIX BAPHAHTOB B YCIOBUSIX PHIHOYHBIX OTHOIICHUH MPUXOIUTCS
OTBICKHBaTh B HEKOTOPBIX OTHOIICHUSAX HAWIYYIIUE MPH OTPAHMUYCHUSAX, HAJlaraeMbIX Ha MPUPOJHBIC, KO-
HOMMYECKHUE U TEXHOJOTUYCCKHE BO3MOXKHOCTH: TIPU Pa3pabOTKe MPOU3BOJCTBEHHON MPOrpaMMbl MIPEIITPH-
ATHS, PACIIPENICIICHUN €€ TI0 UCIIOIHUTEISIM, TIPY Pa3MEICHUHN 3aKa30B MEXIy UCIOIHHUTEISIMH H 110 Bpe-
MEHHBIM MHTEpPBaNaM, MPU ONPEACTICHUN HAMITYYIIIero aCCOPTUMEHTA BBIMMYCKAEMOW MPOIYKIIMH, B 3a/1a4ax
MEPCIIEKTUBHOI'0, TCKYHUICTO U OICPATUBHOTO IIJIAHUPOBAHUA U YIIPABJICHUSA, IIPU IIJIAHUPOBAHUU I'PYy30I110TO-
KOB, ONpE/ICJICHNH TIJIaHa TOBapOOOOPOTa M €r0 paclpeAeCHNH; B 3a1a4ax Pa3BUTHsI U pa3MEIeHHUs TPOH3-
BOJIUTEIHHBIX CHII, 083 M CKIIAJIOB CHCTEM OOpaIlleHHs MaTepHaTIbHBIX PECYpCOB U T. JI. B CBA3M ¢ 3TUM BO3-
HUKIJIa HeOGXOJII/IMOCTB IMMPUMCHSATH AJId aHaIi3a U CUHTE3a OKOHOMHNYCCKUX CI/ITyaHI/Iﬁ MAaTEMATUYCCKHUEC MC-
TOAbI 1 COBPEMCHHYIO BLIYUCIUTCIBHYIO TCXHUKY. Takue METOAbBI O6’I>GIII/IH5[IOTCSI Ion O6H_II/IM Ha3BaHUEM
«MaTeMaTHYecKoe IporpaMMupoBanue». OCOOCHHO MIMPOKOE MPUMEHEHHE METOJIbI ONITUMHU3AIIUYU IOy YH-
T TIPH PEIICHHUH 3a]1a4 SKOHOMHHU PeCypcoB (BBIOOP pecypcocOeperaronnx TeXHOIOTHI, COCTABICHUE CMe-
cell, packpoil MaTepuasoB), MPOU3BOICTBEHHO-TPAHCIIOPTHBIX U IPYTHX 3a/a4.

Mamemamuueckoe npoepammuposanue — 00IACTh MATEMATUKH, Pa3pabaThIBAIOIIAS TCOPUIO M YHC-
JICHHBIE METOJIBl PEUICHHUSI DKCTPEMANbHBIX 3a/lad ¢ OTPaHHYCHHUSAMH, T. €. 33]a4 Ha DKCTpeMyM (yHKIIUU
MHOTHUX NEPEMCHHBIX C OTPaHNMYCHUSIMU HA O6HaCTB HN3MCHCHUA DTUX IECPEMCHHBIX.

OyHKIHIO, SKCTPEMalbHOE 3HAYCHUE KOTOPOW HYXKHO HAaHTH B YCIOBUSX 3KOHOMHYECKUX BO3MOXKHO-
CTell, HAa3bIBAIOT LIEJIEBOM, MoKa3areiaeM 3(QHEKTUBHOCTH MM KPUTEPUEM ONTUMATBLHOCTH. DKOHOMUYECKHUE
BO3MOXXHOCTH (OPMaM3YIOTCA B BUJAE CHUCTEMBl OrpaHH4YeHUi. Bece 3TO cocTaBisieT MareMaTu4ecKyro Mo-
nenb. MareMatudeckass MOJIEb 3aladyl — 3TO OTPAKCHUE UCXOJHOM SKOHOMUYECKOW CUTYyallud B BHJIC
(GyHKIWH, ypaBHEHWH, HepaBeHCTB, Ubp U T. 1. Mojenb 3aJaud MaTeMaTHYECKOTO MPOTPaMMHUPOBAHUS
BKJIFOYAET:

— COBOKYITHOCTh HEW3BECTHBIX BEJIMYUH, JCHCTBYS Ha KOTOPBIC CUCTEMY MOHO COBEPIICHCTBOBATH.
WX Ha3BIBAIOT IJIAHOM 3a/1a4d (BEKTOPOM YIIPABIICHHS, PEIICHUEM, YIIPABICHUEM, CTPATETUeH, TOBEICHIEM
U 71p.);

— 1esieByto GyHKIuo (GYHKITHIO e, TToKazaTrels YQPEKTUBHOCTH, KPUTEPUH ONTUMATBHOCTH, (DYHK-
[UOHAJ 3a/1a4H U JP.).
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IeneBast pyHKIMS MO3BOJSET BHIOMpAaTh HAWITYyULIMH BAapHMAHT U3 MHOXKECTBA BO3MOXKHBIX. Hamimyd-
M BapHaHT JOCTABISET IeJeBOH (QYHKIMH 3KCTpeMaibHoe (HauOoJiplliee WM HauMEHbIee) 3HAYCHHUE.
3T0 MOXET ObITh NMPHOBLIL, 00bEM BBIIYCKa HIIM PealM3alliy, 3aTpaThl IPOU3BOJICTBA, U3AEPKKU oOparle-
HUSI, yPOBEHb 00CITYKHBaHUS WIH ASPUIUTHOCTH, YUCIO KOMIUIEKTOB, OTXOJBI U T. [I.

OTH yCnoBUS CIEAYIOT U3 OTPAaHUYEHHOCTH PECYpCOB, KOTOPBIMH pacHoiaraeT oOIIEcTBO B JIHOOOH
MOMEHT BPEMEHH, U3 HEOOXOAUMOCTH YAOBIIETBOPEHHUSI HACYIIHBIX MOTPEOHOCTEH, U3 YCIOBHHA MPOU3BOJ-
CTBEHHBIX M TEXHOJIOTUYECKUX IporeccoB. OrpaHUueHHBIMH SBISIIOTCS HE TOJIBKO MaTepHajbHbIE, (PMHAH-
COBBIE M TPYAOBBIE pecypchl. TakOBBIMH MOTYT OBITH BO3MOKHOCTH TEXHHYECKOTO, TEXHOJIOTUYECKOTO U
BOOOIIe HAay4yHOro MoTeHnuana. Hepenko MOTpeOHOCTH NPEBBINIAIOT BO3MOXHOCTU UX YAOBIECTBOPCHUSI.
MaremaTndecku OrpaHUYCHUS BBIPAXKAIOTCS B BUJIC YPAaBHEHUH W HEpaBEHCTB. X coBOKymHOCTH 0OpasyeT
00JacTh JTOMYCTUMBIX pelIeHni (001acTh IKOHOMHUYECKUX BO3MOKHOCTEH). [lmaH, yaoBieTBOpsIOmmiA cu-
CTeMe OrpaHMuYCHHI 3aJauH, Ha3bIBAETCS JOIMYCTUMBIM. JlOMyCTUMBIH TIaH, JOCTABISIOMNN (GYHKINH LT
IKCTpeMajbHOE 3HAUCHHUE, Ha3bIBAeTCs ONTHMaNbHBIM. ONTHMaNbHOE pElIeHre, BOOoOIIe TOBOpPs, HE 00s13a-
TEJIbHO €ANHCTBEHHO. BO3MOJKHBI Cllyuan, KOT/1a OHO HE CYIIECTBYET, UMEETCS KOHEUHOE WK OECUHCIIEHHOE
MHO>KECTBO ONITUMAJIbHBIX PEIIECHHH.

Beiaenute B TEKCTE HE3HAKOMBIE MOHATHSL, HAMAUTE UX 3HAYEHUS B JJOCTOBEPHBIX HCTOYHHUKAX.
Ecnu y Bac BO3HUKHYT Bompochl — 3anumure ux. Haiinute mndopmanuio o 3agaye J(uaoHBI
Haiinure naOpMaIiio o Ipyrux U3BECTHBIX SKCTPEMAIBbHBIX 3a]adax.

3aganue 1. Anekceit npuoOpén neHHyro Oymary 3a 7 Teic. pyOseid. [lena Oymaru KakIslid TO1
BO3pacTaeT Ha 2 ThIC. pyOnel. B mo0oii MOMEHT Anekceil MOXKeT mpoaTh Oymary U MOJ0XKUTh BbI-
py4YeHHbIE JeHbI'M Ha OaHKOBCKHM cu€T. Kaxkmelid ron cymma Ha cuére OyneT yBETMYMBATHCS Ha
10%. B TedyeHue kakoro roja nocie MOKyNKd AJieKcel JO0JDKEeH MpoJaTh LIEHHYI0 OyMary, 4ToObl
yepe3 TpUJALATh JIET ITOC)Ie MOKYIKHU 3TOM Oymarn cyMMa Ha OaHKOBCKOM CYETe Oblia HauOOb-
miei?

Pemenne. Ecniu Anexceil npogact Oymary B Te€Y€HHE A-ro rojia, TO yepe3 TpUILATh JIET MOCie
TIOKYIIKM CyMMa Ha ero c4ére Oyzaer paBHa (2k +5)-1,1°*. Takum 06pa3oM, HaM Hy>KHO HAWTH HO-

MEP MAaKCHMAaJIbHOIO 4IEHA IIOCIENOBATENLHOCTH a, = (2k +5)- (1,1, rme k mpoGeraer uenbie
3HayeHus ot 1 g0 30. Paccmotrpum npupaiieHue

b,=a,—a,, =1 Qk+5-11-Q2(k-1)+5) =(1,1)"*(1,7-0,2k).

Otcrona b, >0 ipu k<8u b, <0 mpu k >8. CrenoBaTenbHO, HauOOJIbIIEE 3HAUYCHHUE TTOCIIEN0-
BaTENBHOCTh @, NpuHUMaeT npu k =8.IIpogars Oymary cienyer B TeUeHHE BOCBMOTO roja.

IIpuBenem apyroe pemenue. [Ipogats neHHy0 OyMary Hy»)KHO B TOM MOMEHT, koraa 10% ot
CTOMMOCTH CTaHYT COCTABIISITh HE MEHBIIE YeM 2 ThIC. pyOJieii, 9TO BO3MOXKHO MIPHU CTOMMOCTH Oy-
Mmaru He MeHee 20 ThIC. pyOei.

OTO MPOU30HAET Yepe3 CeMb JIeT TOCie MOKYIKH eHHoi Oymaru (7+7-2=21). Takum oOpa-
30M, IIEHHYIO0 OyMary Hy>KHO MPOJaTh B TEYEHHUE BOCHMOI0 rojia (cpa3y Mo MpOIIeCTBUU CEMHU JIET)

3ananmue 2. [Ipon3BOACTBO X ThIC. €IWHUILl MPOAYKIIUU OOXOAUTCS B ¢ = 0,5x* +x + 7 MiH pyo-
neit B ron. [Ipu niene p Toic. pyOeii 3a eTUHUILY TO0Basi MPUOBLIL OT MPOAAKU ATON MPOAYKIHMH (B
MIIH pyOueit) coctaBisieT px — ¢. [Ipu kakoM HanMeHbIIIEM 3HAYEHUH p Yepe3 TPU roja CyMMapHas
npuObLIL COCTABUT HE MEeHee 75 MIIH pyOieit?

Pemenne. [IpuOsuis (B MITH pyOJIeii) 3a OMH T'OJT BRIPAKACTCS BETUIHHON

px—(0,5x +x+7)=—0,5x" +(p-Dx—7.

910 BBIPAXKCHUC ABJISICTCA KBaApPaTHBIM TpéX‘IJ'IeHOM, OHO JOCTHIrac€T CBOCTO HauOOJIBIIErO

(p-1*

3HAYEHUS 7 npu x = p—1. [IpubsUIb COCTAaBUT HE MEHee 75 MITH pyOIei, eciu

_1\2
%—72?@(}7—1)2 >64 (p-9)p+7)20,
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TO €CTh MPHU p > 9, MOCKOJIbKY 1I€Ha MPOAYKIHUH HE MOXKET OBbITh OTpHIaTeabHONU. Takum oOpazom,

MCKOMasi HAMMEHBIIIas IIeHa COCTaBIsIeT 9 ThIC. PyO.
IIpumeyanue. BMecTo ucciaenoBaHus KBaJAPaTHOIO TPEX4YI€HAa MOXHO, BBIPA3UTh p U3 Hepa-
BeHCTBa px —(0,5x” +x+7) > 25 W HUCIONB30BAaTh HEPABEHCTBO MEXKIY CPEIHUM apUPMETHIECKUM

23250232 0,
2 x 2 x

3aganue 3. B pacnopsbkeHun HadajlbHUKA MMeeTcsl Opurazna pabodux B cocTaBe 24 ueaoBeK.
Wx Hy>XHO pacmpelenuTh Ha JIeHb Ha Ba oObekTa. Ecnu Ha mepBoM 00bekTe paboTaeT ¢ 4enoBek,
TO MX CyTO4Has 3apIuiaTa cocraisier 41 y. e. Ecim Ha BropoM oGbekTe paboTaerT  4eI0BeK, TO HX
CYTOYHAs 3apILIATA COCTABIACT £ Y. e. Kak HyXHO pacipeenTh Ha 5TH oOBEKTH OpHragy pao-
YHX, YTOOBI BBIIUIATHI HA X CYTOYHYIO 3apIljiaTy OKa3anuch HaUMEHbIIMMHU? CKOJIBKO Y. €. B 3TOM
clIy4ae MpHUAeTCs 3alaTUuTh pabounm?

Pemenue. [IycTh Ha niepBBIi 00BEKT OyAET HANPaBICHO X pabOUYMX, CyTOYHAs 3apIuiaTa KOTo-
phIX cocTaBuT 4x° y.e. Torma Ha BTOPOM 0ObEKT OyIeT HanpaBiaeHo (24— x) paboyux, X CyTOY-

" CPCAHUM T'COMECTPHUICCKUM:

Has 3apaboTHas miata (24 —x)* = (576 -48x+x*) (y. €.). B 1eHb HauanbHUK OYAET JOJKEH IUIATHTE
pabounm (5x° —48x+576) y. e.
PaccmorpuM QyHKIUIO f(x)=5x" —48x+576, mpuuem 0 < x < 24, x € N OyHKIHUA KBaAPaTHY-

Hasl, cTapmnii Ko3((UIMEHT MOJOXKUTEJCH, CIeJ0BAaTEIbHO, OHA MMEET HAaHUMEHBIIEe 3HAYCHHE
npu x, =4,8. 3aMETUM, 4TO TOYKAa MMHUMYMa HE SIBISIETCSA HAaTYpaJbHbIM YHCIOM, IOITOMY HCCIIE-

nyemasi QYHKIIHSI JOCTUTaeT HauMEHbBIIIETo 3HAUCeHUs B TOUKe 4 wiu B Touke 5. Halinem u cpaBHUM
OTH 3HAYECHHUS:

f(4)=5-16-48-4+576=16(5-12+36)=16-29 =16-30—16 = 464,
£(5)=125-240+576 = 461.

Tem caMbIM, Ha MHOYKECTBE HATypaJIbHBIX 3HAYEHUH apryMeHTa HauMeHbIlee 3HaYeHue (QyHk-
nuu gocturaercs B Touke 5. [loaromy HEoOXoaMMO HampaBUTh 5 pabOoYMX Ha TMEPBBIA OOBEKT,
19 pabounx — Ha BTOpoil 00BEKT. 3apruiata pabounx coctaBuT 461 y. e.

3ananue 4 (IIpo6ueiit EI'9-2016, Cankr-IletepOypr). Bacs MeuTaeTr o coOOCTBEHHOUW KBapTH-
pe, koTopasi cTouT 3 MitH py0. OH MOXXET KynuTh €€ B KPEAWT, IPU ITOM OaHK TOTOB BBLAATH ITY
CyMMy Cpa3y, a moramarb KpeauT npuaercs 20 JeT paBHBIMH €KEMECSYHBIMH IUIATe)KaMH, TpU
9TOM MPUJETCS BBIJIATUTH CyMMY, Ha 180% mpeBbimaroiyo ucxoaayw. Bmecro storo Bacs mo-
KET CHUMATh KBapTHPY (CTOMMOCTB apeHAbl — 15 Thic. py0. B MECHIT), OTKIIAIbIBast K&YKIBIH MECSIl
noclie yIaaThl apeHTHOM MIaThl CyMMY, KOTOpasi OCTAHETCSI OT €ro0 BO3MOXHOTO IJIaTeka 0aHKy MO
NepBOi cxeme. 3a Kakoe BpeMs B 3TOM cllydae Bacst cMOKeT HaKOITUTh Ha KBaPTHPY, €CIIU CUNUTATD,
YTO CTOUMOCTH €€ HE U3MEHUTCS?

Pemenne. Cymma, KOTOPYIO HEOOXOIUMO OyAET BBHIIUIATUTH OAaHKY MPU MOKYIIKE KBAPTUPHI B
kpeaut, Ha 180% mnpeBbliaer ucxoausie 3 MiaH pyO., mo3ToMy oHa paBHa 3-2,8 =8,4 MiH pyo.

Kpenut momwken ObiTh moramieH 3a 20 jget 1o ecth 32 240 OJIMHAKOBBIX €KEMECSIHBIX TUIATEKCH.
[ToaToMy Benn4MHA €KEMECSIYHOTO TIaTeka paBHa 35 ThIC. pyoO.

Ecmu Bacst Oyner cHUMaTh KBapTUpPY, TO IOCIIEC OIUIATHI apeH/IBl Y HEro OyJeT OCcTaBaThCs
exxemecstuHo 20 ThIC. py0., YTOOBI UX HAKOMUTH 3 MJIH noHaaooutces 150 mecses wiu 12,5 ner.

3ananue 5 (aganus OUIIN nnsa noarorosku k EI'9-2016). [IpeanpuaumaTens Kynui 31aHUE
U coOupaercss OTKpbITh B HEM OTelb. B oTene MoOryT ObITh CTaHAApPTHbIE HOMEpa IUIOIIAJbIO
27 KBaJIpaTHBIX METPOB M HOMEpPA «IIOKC» IUIOMIAAbI0 45 KBaApaTHRIX MeTpoB. OOmias miomanb,
KOTOPYIO MOKHO OTBECTH IOJI HOMepa, cocTaBiisieT 981 kBagpaTHbiii MeTp. [Ipeanpunumarens Mo-
KET TMOJCTUTh ATy IUIOMIA/lb MEXIYy HOMEpaMHU Pa3UYHBIX THIOB, Kak Xo4deT. OOBIYHBI HOMED
Oynet mpunocuth oteto 2000 pybrneit B cyTku, a Homep «i1toke» — 4000 py6neit B cyTku. Kakyto
HanOOJBIIYI0 CYMMY JICHET CMOXKET 3apa0doTaTh B CYTKH Ha CBOEM OTeJIe IPEAPHHUMATENH?
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Pemenue. Ilycte B orene OyaeT x HOMEpPOB IIOMAAbI0 27 KB. M M ) HOMEPOB IUIOMIAJIHIO
45 kB. M. Torma 27x+45y <981 wmm 3x+5y <109 (*). [IpuObuTh, KOTOPYIO OYAYT MPHUHOCUTH 3TH

HoMepa, paBHa 2000x + 4000y winu 2000(x +2y).
[TpuObTe OymeT HaMOOMBINEH MpU HAUOOJBIIEM 3HAYEHUU CyMMBI x+2y. IlycTh s=x+2y,

Torna x =s—2y, OTKyJAa, MOACTaBiss B (*), momydaem:
3(s-2y)+5y <109 < 35 < y+109.

B ciyuae paBeHcTBa 3s=y+109 HauOOJIBIIEMy 3HAYCHHUIO CyMMBI S COOTBETCTBOBAIO OBI

HaunOoJbIIIee 3HAUYCHHE BEJIMUYMHEI ). B ciyyae HepaBeHCTBa HEOOXOIMMO HAWTH HauOOJbIIEee BO3-
MO>XHOE 3HA4Y€HUE y W IPOBEPUTHL MEHBIINE 3HAYEHUS, YMEHBIIAIOMINE KOJIUYECTBO IIyCTOrO IIpo-
CTpaHCTBa.

HauOonpiiee Bo3MoxHOe 3HaueHue y paBHO 21. ITockombky 981=45-21+36, B TOCTHHHULE
MOYKHO OTKPBITH 21 HOMep JroKC U 1 cTaHIapTHBIA HOMEp, KOTOpble OyAyT NPUHOCUTH MPEANpU-
HUMATEo 10xo1 2000(1+2-21)=86 000 py0. B cyTku. IIpu 3TOoM octaneTcst 9 KB. M. HE3aHATOTO

IpOCTpaHCTBA. YMEHBIIMM Ha | KoiuuecTBo rokcoB. Ecnu B roctunuie 40 J1t0KCOB U 3 cTaHAapT-
HBIX HOMEpa, HE3aHITOro MpocTpaHcTBa He octaercs: 981 = 27-3 + 45-20. B atom ciyuae noxon
tot e 2000-3 + 4000-20 = 86 000 pyO. [HanbHeiiee yMEeHbIICHHE KOJIHMYECTBA JTIOKCOB B MOJIb3Y
CTaH/IapTHBIX HOMEPOB IIPUBEIET K YMEHBIIEHUIO IPUOBLIY.

OtrBeT: 86 000 pyo.

IIpumeuanue. HeoOxoaumMocTh MPOBEPKH BapuaHTa, YMEHBIIAIOIIETO HE3aHATOE HOMEpaMH
IPOCTPAHCTBA, MOXKET YCKOJIb3HYTh OT BHUMAHUS PEILAIOLIEro, YTO MOXKET NMPUBECTH K OMIMOO0U-
HbIM BbIBos1aM. [lokaxkem 3to0.

[lycth B yciioBusIX MpeAbLAYLIEH 3a7adyd CTOMMOCTh CTaHaapTHoro Homepa He 2000 py0., a
2200 py6. IloBTOpsiss paccyxiaeHusi, NpuAeM K HEOOXOJUMOCTH MaKCUMHU3UPOBATh CyMMY
2000(1,1x+2y) mpu TOM ke yciioBuH 3x+5y <109, orkyna mis s =1,1x+2y [OIy4uM HEPABEHCTBO

3(885—-22y)+5y <109 < 30s <5y +1199. AHaNOrMYHO HPEABITYLIEMY, IIOMCK ONTHMAaJILHOIO BapH-

aHTa CJIEAyeT Ha4YaTh C PACCMOTPEHHUS CITydasi HAaMOOJIBIIIETO Y, PAaBHOTO, Kak U paHee, 21. B atom
ciydae ocraeTcs 9 KB. M HepaclpelelIeHHO! mionaay, a npuosuib Oynet pasua 4000-21 + 2200 =
86 200 py6. YMeHbIasi KOJIMYECTBO HOMEPOB JIFOKC Ha 1, MOJyYUM IMOJTHOCTHIO PacTpeIeICHHYO
wiomaab moa 20 HoMepoB JOKC U 3 CTaHAAPTHBIX HOMepa, uTo nacT npudsuts 4000-20 + 2200-3 =
86 600 py6. DT0 1 ecTh HauOOJIbIIass BO3MOXKHAS PUOBLITb.

HN3mennm 3agauy. [lycTe Teneps miomaab Bcel rocTUHUIBI paBHA 980 KB. M., HOMEpa KaTe-
ropuu mokc npunHocat 4000 py6. B cyTku, a ctangaptasie Homepa — 2200 py6. B cytku. Eciu B
roctuHHIE 21 HOMEp JIIOKC U | cTaHIapTHBIM HOMEpP, OHU OyayT MpUHOCUTH aAoxox 86 200 pyO. B
CYTKH, IIPH 3TOM OCTaHETCS § KB. M. HE3aHATOro npocTtpancTsa. Ecnu B roctunune oyzaer 20 mok-
COB U 2 CTaHAAPTHBIX HOMEpPA, OHU OyAyT HpUHOCHUTH Joxon 84 400 py6. B CyTKM M OCTaHETCS
26 KB. M. HE3aHATOro mpocrpancTsa. Cienyronuii Bapuant: 19 mokcoB, 4 cTaHJAapTHBIX HOMEpa U
17 xB. M HepaclpeAeIeHHON MIoMaan cooTBeTcTByeT aAoxony 84 800 py0. B cytku. Uto aemathb
naneiie? Jlo kakoro MoMeHTa rnepedupaTh BApHAHTHI?

Ykaxkem o0mmii kpurepuii. BHauane nosicHUM uaet0, IpoBOAsl NPUOIMIKEHHBIE BBIUNCICHUS
C TOYHOCTBIO J0 OJHOIO 3HaKa mocie 3andaToi. Jloxoa ¢ KBaJpaTHOro MeTpa B HOMEpE JIIOKC PaBEH
4% =88,9... py0./ KB. M, a JOXOJ JUIsl CTAHAApPTHOIO HoMepa paBeH 22X =81,5... py0./kB. M. PazHuna

B I0X0/ie cocTaBisieT 7,4 py0. Ha KB. M. YOupasi O1MH JIIOKCOBBI HOMEp, PEANPUHIMATEb TEPSET
45.7,4=330 py0. moxoma, a 8§ KB. M HepaclpeaeNeHHON IUIOMAAN MOTYT MPUHECTH MPUMEPHO
8-81,5=652 py0., eciu CTaHYT YacThIO CTaHAApTHOTO HOMepa. [lepebop 1Mo yMEeHbIIEHNIO KOTHYe-

CTBa JIIOKCOBBIX HOMEPOB HEOOXOAWMO OCYHIECTBIIATH A0 TE€X MOp, MOKa MOTEPH OT Mpeodpa3oBa-
HUSl JIIOKCOB B CTaHJAapTHbIE HOMEpa HE MPEBBIIIAIOT CTOMMOCTh CBOOOJHOIO MPOCTPAHCTBA, B
HallIeM ciy4yae — He 0oJjiee 0JHOro pasa.
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O06001as 3T pacCcy X A€HHUs, MMOJIyYUM OLEHKY Ha KOJIMYECTBO YOHPAaEMBbIX JHOKCOBBIX HOMeE-
pOB B 0011IEM BHIE:

c8 pC}’ﬂ

n<——wron
S,(P, —Pen)

rae S,,— IUIOIAJb CBOOOAHOTO MPOCTPAHCTBA, P, — YAEIbHBIM TOXOJ HAa KB. M CTaHJApTHOI'O
HOMEpA, p, — YAEIbHBINA JOXOJ Ha KB. M JIIOKCOBOI'O HOMEpA, S, — IJIOLIaAb JIOKCOBOI'O HOMEpA.
IIpumeuanue. [lomydeHHas oIeHKa JaeT COcOO pelieHHs TaKUX 3aaad BOBce 0e3 cocraplie-

HHS YPaBHEHHI M HEPABCHCTB: CJICAYET MOJYYUTh HAaHOOJbIlICe 3HAUCHHUE /1 M PEUINTh 3a/ady Ie-
pebopom.

3ananue 6 (aganus OUIIN nns noaroroBku k EI'D-2016). CagoBoxa npuBe3 Ha peIHOK 91 Kr
SI0JIOK, KOTOPBIE TIOCIIE TPAHCIIOPTUPOBKH Pa3eiiiil Ha TPHU copTa. SI0JI0KK MepBOro copTa OH Mpo-
nasai 1o 40 py0., Broporo copra — mo 30 py0., Tperbero copra — mo 20 py0. 3a kunorpamm. Bei-
pydKa OT IpoJaxku Bcex 010k coctaBmia 2170 py6. M3BecTtHO, uTO Macca si0JI0K 2-To copTa MEHb-
11e Macchl si0J0K 3-ro copTa Ha CTOJIBKO K€ MPOILIEHTOB, HA CKOJBKO MPOLIEHTOB Macca 010K 1-ro
CopTa MEHBIIIE MAacChI SI0JI0K 2-r0 copTa. CKOJIBKO KHJIOTPAMMOB SIOJIOK BTOPOTO COpPTa MPOall ca-
noBoa?

Pemenue. Ilycts x Kr — macca 510510k 1-ro copTa, y KT — macca 010K 2-ro copTa, OCTaBIIIHE-
cs 91— (x+ y) kxr — Macca 10710k 3-ro copra. [|j1si BeTMUUHBI BEIPYYKHA UMEEM:

40x+30y+20-(91-x-y)=2170 < 2x+ y =35,

oTKyaa y=35-2x (¥*).
[Tockonbky Macca 010K 1-ro copTa MEHbIIIE MacChl I0JIOK 2-T0 COPTA Ha CTOJIBKO K€ MPOLEH-
TOB, Ha CKOJIBKO IPOIIEHTOB Macca si0JIOK 2-Tr0 cOpTa MEHbIIIE MacChl SI0JI0K 3-T0 cOpTa UMEEM:

L Y A
b% 91—(x-|—y)'

[ToncraBum ycnoBue (*) B OJIy4eHHYIO IPONOPLUIO U PELINM €€:

x=17,

X _3572x x(x+56)=(35-2x)" < 3x* —196x+1225=0 <= 175 < x=1.
35-2x  x+56 0<x<175 x= 3 x<17,5

Tem caMbIM, ca0BOJI ITpoAai 7 Kr siOJIOK MEPBOro copTa M, clIeloBaTeiabHo, 35—14 =21 Kr s0-
JIOK BTOPOI'0 COpTa.
OrBert: 21 kr.

3ananue 7 (3amanus OUIIN nnsa noaroroBku k EI'D-2016). B nByx maxtax g00bIBaIOT ato-
MUHUN U HUKENb. B mepBoii maxte padotaroT 20 maxTepoB, KaXIblid U3 KOTOPBIX TPYJIUTCS 5 4acoB
B JieHb. [Ipu 5TOM ouH 1maxTep 3a 4ac M00bIBaeT | Kr amoMuHUSA UIU 2 KT HEUKens. Bo BTopoi
maxte padoraroT 100 maxrtepoB, KaKIblii U3 KOTOPBIX TPYIUTCA 5 4acoB B JeHb. [Ipu 3TOM onuH
[IaxTep 3a yac 10ObIBAeT 2 KT allFOMUHUS WK | KT HUKEIs.

O06e m1axThl MOCTABISIOT AJOOBITHIA METAIIT HA 3aBOJI, T/I€ IJIs1 HY K] TPOMBIIUICHHOCTH TIPOU3-
BOJUTCS CILJIaB aJIFOMUHUS U HUKEJNSI, B KOTOPOM Ha 2 KT altoMUHUs npuxoauTtcs 1 xr nukens. [lpu
STOM MIAXTHI JOTOBAPUBAIOTCS MEXKIY COOOM BeCTH JOOBITY METAJUIOB TaK, YTOOBI 3aBOJI MOT TPO-
M3BECTH HAWOOJbIlIee KOMMYECTBO criaBa. CKONBKO KHJIOTPAMMOB CIUIaBa MPHU TaKUX YCIOBHSIX
€XEIHEBHO CMOKET MTPOU3BECTH 3aBO?

Pemenne. Ilycts B nepBoi maxre x MAaXTEPOB, a BO BTOPOH LIaXTE ) IIAXTEPOB 3aHATHI HA J10-
Ob1ye amoMuHus. CocTaBUM TaOIMIly O JAaHHBIM 3aJauu.
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AJNIOMUHUT Hukean

KoanuecTBo KoanuecTBo KoanuecTBo KoanuecTBoO
IAXTEPOB, YeJI | MeTaJlJIa 3a CMEHY, KT |IIIaXTePOB, Yej | MeTajljia 3a CMEeHY, KT

[MaxTa 1 X 5x 20-x 1020 — x)
[HaxTa 2 y 10y 100y 5(100-y)
Bcero 5x+10y 700-10x-5y

HOCKOHbe AJIFOMHWHUA H606XOI[I/IMO )IO6BIB8.TB BIBOC OouplIIe HUKCJIA, HMCCM:

5x+10y =2(700 —10x — 5y) < 25x = 1400 — 20y <> 5x =280 — 4. (*)

Ilycte s — Macca criaBa, OHa BTpoe OO0JIbIIe Macchl J0OBITOro HUKENsS: s =3(700—10x—5y).
Haiinem HanGosbiiee BO3MOXKHOE 3HaYEHHE 3TOTO BBIPAXKEHHUs, TOACTAaBUB B HETO (*):

5 =3(700—10x — 5y) = 3(700 — 2(280 — 4y) — 5y) = 3(140 + 3 ).

HaubomnbiiemMy BO3MOKHOMY 3HAYEHHIO S COOTBETCTBYET HauOousbliee 3HaueHue y. U3 (*) sc-
HO, YTO HauOoJbIlee BO3MOXKHOE ) paBHO 70, mpu 3ToM x =0, s=3(140+3-70)=1050. DTO 03HaUa-
eT, 4To 70 maxTepoB BTOPOH MIAXTHI JOJIKHBI ObITh 3aHATHI Ha JOOBIYE AIOMUHHS, @ OCTABILIHECS
30 maxTepoB BTOpO# maxTsl U Bce 20 MIaxXTepoB MEPBON MIAXThl JOJDKHBI ObITH 3aHATHI Ha 100bIUE
Hukens. [Ipu atom orn 1o0yayT 700 kr amomunus u 350 Kr HUKENS, a Macca criaBa OyIeT paBHA
1050 xr.

3ananue 8 (EI'D-2015). I'puropuii sBisieTcss BiaenblleM ABYX 3aBOJIOB B Pa3HBIX TOPOJIaX.
Ha 3aBogax mpou3BOAsSTCs aOCOMIOTHO OJMHAKOBBIE TOBAPBI, HO HA 3aBOJE, PACIIOJIOKEHHOM BO
BTOPOM TOpOJIe, UCIONb3yeTcsa Oosiee coBeplieHHOEe oOopynoBaHue. B pesynbraTe, ecnu pabouune
Ha 3aBOJIE, PACIIOIOKEHHOM B IIEPBOM TOPOJIE, TPYAATCS CyMMApHO {° 4aCOB B HEJEIIO, TO 33 3Ty
HEJIeNI0 OHU MPOU3BOIAT 3¢ €AMHHULL TOBApa; €Ciid paboyue Ha 3aBOJIE, PACTIONOKEHHOM BO BTOPOM
ropoje, TPYIATCS CYMMApHO £~ 4acoB B HEJIEIII0, TO 3a 9Ty HEAENIO OHH IPOM3BOIAT 47 ¢IMHHIL TO-
Bapa. 3a KakIblid 9ac paboThl (Ha KaKI0M U3 3aBojioB) I puropuii miatut padouemy 500 pyOueit.
I'puropuii rotoB BeieaTs 5 000 000 py6neit B Henento Ha omnaty Tpyaa pabouux. Kakoe nHau-
0oJbIlIee KOJIMYECTBO €JMHUI] TOBApa MOKHO IIPOU3BECTHU 3a HEIEIIO Ha 3TUX JIBYX 3aBoJlax?

Pemenue. ITycTh Ha IIEPBOM 3aBOJIe padOTAIOT CyMMapHO Xx°, @ Ha BTOPOM — »° 4acoB B He-

nemo. TpeOyeTcst HAaUTH MaKCUMYM CYMMBI s =3x + 4y TpH YCIOBUU

500(x* +»*) =5 000 000 < x> + y* =10 000. (*)

1
BrIpazum y U3 nepBOro COOTHOWIECHUS y = Z(S —3x), mojcTaBuM B (*), Moly4uM ypaBHEHUE:

2
X+ G (s —3x)j =10 000 <> 25x" — (65)x +(s* =160 000) = 0. (**)

Honyquﬂoe YPAaBHCHUEC UMCECT PCUHICHUA, €CJIM HCOTPULATCIICH €TI0 AUCKPUMHWHAHT, 4 3HAYUT,
" YCTBCPTh JUCKPHUMHUHAHTA:

§=9s2 —25(s2 ~160 000)20 & —500< s < 500.

Tem cambIM, HanOoJIbIIIEE BO3MOKHOE 3HaUeHHE s =3x+ 4y paBHO 500. [Tokaxkem, 4TO OHO J0-

CTUTaeTCs MPU HaTypalbHBIX 3HAYEHUSIX MEPEMEHHBIX: NEeHCTBUTENbHO, U3 (**) HaxoauM, 4TO 3Ha-
yeHuro s =500 cooTBeTCTBYET x =60, a Torga y =80.

OtBeT: 500 enunuIl TOBApA.
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Ilpumeuanue 1. OnTUMU3NpyeMoe 3HAYCHHUE HCKOMOW (DYHKIIMHM MOXKET IOCTUTAThCA TIPH
3HAUEHUAX apryMEHTa, HE yJOBJIETBOPSIOLUIMX CMBICIY 3a1auu (cM. Hampumep, 3agaun 3 u 4). Ilo-
3TOMY NMPOBEPKA JOCTHKMUMOCTH SKCTPEMAIbHON BEJIUYMHBI — HEOTHEMIJIEMAs YaCTh PEIICHUS.

IIpumeuyanue 2. Mbl NpuBENM pELIEHUE, TOCTYIIHOE BOCBMHUKJIACCHHKAM. Ele HECKOIBKO
CIoCcOO0B HAXOXKACHHSI MaKCUMAJIbHON BEJIMUMHBI B aHAIOTUYHOW CUTYyallMu pa3depeM Ha rmpumepe
CJIEIyIOLIETO 3a/1aHus.

Ipumeuanue 3. Pemaromuii 3a7auy yyanuiics MOKET IPUBECTH Takoe paccyxaeHue: «Oue-
BUJIHO, YTO BCE CPEACTBA HY’KHO HCII0JIb30BAaTh TOJIBKO HA BTOPOM 3aBOJIE: OTPAHUUYEHUH 110 MOILI-
HOCTH 3aBOJla HET, a MPOU3BOJUTEIILHOCTh TaM BbIIIE. 3HAYUT, y2 =10000, y=100, a s=400».

SIcHO, YTO 3TO HEBEpHOE paccyXkaeHue — HauboJIblIee KOJIUYECTBO TOBapa, Kak ObLIO MOKa3aHO
BhIe, paBHo 500. B uem ommbka yvamerocs?

Jlerno B TOM, 4TO B YCJIOBUSX pacCMaTpUBaEMOi 3aJjaui MPOU3BOAUTEIBHOCT HE SIBIISIETCS I10-
CTOSIHHOM, OHa 3aBUCUT OT KOJHMYECTBA MPOU3BEICHHOTO TOBapa, MPUYEM C yBEIUYECHHEM €T0 KO-
JUYeCTBa MPOU3BOIUTEIBHOCTE Mafaet! [IpudnHa B TOM, YTO BpEeMEHHBIC 3aTPaThl Ha TPOU3BO/I-
CTBO TPOMOPIIMOHATBLHBI KBAJIpaTy KOJIWYECTBAa MPOU3BEJACHHOTO TOBapa, a 3HAYUT, MPOU3BOJIU-
TETHLHOCTH 0OpPATHO MPOTOPIIMOHATBHA KOPHIO U3 3TOTO KOJIMYECTBA.

[TosicHuM cka3aHHOE Ha KOHKPETHOM IMpUMEpe: AJsl MPOU3BOACTBA | eIMHUIBI TOBapa Ha mep-
BOM 3aB0JIc HEOOXOUMO 3aTPaTUTh OJHY JCBATYIO 4aca (OKOJIO 7 MUHYT), a ABYX CIMHHUIl — Ye-
ThIpE JIEBATHIX Yaca (OKOJIO 27 MUHYT); aHAJIOTUYHO HAa BTOPOM 3aBOJIC: OJHY €IMHUILYy TOBapa Je-
JAIOT 3a OJIHY HIECTHAALATYIO Yaca (0K0JI0 4 MUHYT), a JIB€ €IMHUIIBI — 3a Yac. [loaromy npousse-
CTH JIB€ €IMHHUILIBI TOBAapa MO OJHOM Ha KaXJI0OM 3aBojie dPPEeKTUBHEH, YeM MPOU3BOAUTH UX HA OJI-
HOM 3aBOJI€.

MBI CKJIIOHHBI CYUTATh, YTO B 3TOM U CIEAYIOUX 3ananusax EI'D «c mpakTudyeckum coneprka-
HUEM» OTHCAHBI HE CaMbIe PEaIbHBIC 3aBOJIBI M IIIAXTHI.

3aganmne 9 (3amanus OUIIN nns moaroroBku k EI'3-2016). B nByx obmacTsx paboTaroT 1mo
160 paboumnx, Kaxablid U3 KOTOPBIX TOTOB TPYAMUTHCS MO 5 4acOB B CYTKH Ha JOOBIYE aTFOMUHUS
Wi HUKens. B mepBoit obmactu onuH pabounii 3a yac nooeBaet 0,1 kr amromunus wim 0,3 Kr HU-
kess. Bo BTopoii 06macTy uist 10OBIYM X KT allOMUHUS B JIEHb TPEOyeTcss x° 4YEelOBEKO-4aCOB TPY-
1a, a Ju1s 100BIYM y KI' HEKEJS B IEHb TPEOyeTcst y° 4elOBEKO-9acoB TPY/Ia.

JIJist Hy K1 TPOMBIIIIICHHOCTH MOXHO MCIIOJIb30BaTh WM aTIOMUHUHN, UM HUKENb, IPUIEM 1 KT
AITIOMHUHUS MOYKHO 3aMEHUTH | Kr HuKens. Kakyto HauOoblIy10 Maccy METalIoB MOKHO J100BITh B
JIBYX 00JaCTSIX CYMMAapHO JUISl HY K]l IPOMBIIUICHHOCTH?

Pemenne. [TockonbKy amtOMUHUNA M HUKEIb B3aUMO3aMEHSIEMbl, 1 HEOOXOJIUMO MPOU3BECTH
HanOoJbIIIee KOJIMYECTBO METallla, Bce pabouyue MepBOi 00JIACTH JTOJIKHBI ObITh HAIlpaBlIeHbI HA
JOOBIYY HUKEIsI, KOTOPbIH OHM J0OBIBalOT BTpoe Oosee dPekTuBHO, YeM amtOMUHUN. 3a CYTKH
uMu Oynet 100bITo 160-5-0,3 = 240 KT HUKEIIA.

[Tycth BO BTOpOI 00nacTv amOMUHUN JOOBIBAIOT X pabouux, a HUKETb — 160—x pabdouux.
Torma 3a cyTku oHU AOOYAYT J5x Kr amoMunus u \J5(160—x) kr Hukens. Haiinem HamOobIinee

3HaueHUe (PyHKITUU

F(x)=/5x ++/800—5x
JUTSL HATYpabHBIX X, HE Oonbimmx 160. meem:

P = 5.5 5 \/800—5x —+/5x
25x  24/800—5x 2 +/5x-/800—5x

Haitnem Hym npou3BOIHOM:

\/800—5x=x/§<:§800—5x=5x<:>x=80.
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[Tpu x menpmux 80 Mpou3BOaHAS TOJOXKHUTENbHA, a pU X Oonbimux 80 Mpou3BOAHAS OTPHUILA-
TeJIbHA, 03TOMY B Touke 80 (QyHKIUMS JocTHUraer mMakcumyma f, =40, paBHOro HauOoOJbIIEMY
3HaYCHUIO (DYHKIIMH Ha MCCIIEyEMOM MTPOMEKYTKE.

Tem cambim, 80 pabounx BTOpOi 00JIaCTH cleAyeT HapaBUTh Ha 100bIYY amtoMuHus U 80 —
Ha 100611y HuKes. OHu 100y nyT 40 kr metaia. CoBMECTHO pabouyue nepBoil U BTopoit obnactu
no0ynyT 280 Kr meTasia.

OtrBeT: 280 k.

IIpumeuanue s 3HaTOKOB. MOXHO ObUTIO 000WTHCH O€3 mpousBogHOW. HamomumM, uTO
HauOosbiee 3HaueHue QyHKIMH y(Xx)=+/x—a +~+b—x, Ha oTpe3ke [a; b] mocTuraercsi B TOUKE

b
U paBHO +/2(b—a). Jloka3aTenbCTBO MOYKHO TOJTyYHTh, HAIPUMEP, BO3BEICHUEM B KBaJIparT.

B namem ciyuae: f(x)= J5x ++/800—5x, a=0, b=800, MO3TOMY HCKOMOE Haubouibliee

sHauenue f, .. =+/1600 =40 nocruraercs B TOUKe, Ine YA
5x =400, to ectb npu x = §0.

s
IIpuBeném reomerpuyeckoe peumenue. Ilycrs Bo BTo- - 5; il

poii 06macTi Ha 106BIYY ATIOMUHMSA GYIeT OTBEIEHO X~ Ye- // s 22

JIOBEKO-YacOB, a Ha 00bIYY HUKEIS — )~ 4eOBEKO-4acoB. / 2 :

Bcero pabounx 160, pabortas mo 5 yacoB, OHM BbIpaOaThI- !/ ! -

BatoT 800 YeNOBEKO-4aCOB B CYTKH, TO3TOMY x° + 3> =800. | o s /; SNX

Jlns TakuxX 3HAUCHHUH TEPEMEHHBIX TpeOyeTcs ONpEAeTIHTh \\\ 2//

HauOoJIpIlee 3HAYEHHE KOJWYECTBA JIOOBITOrO MeTraa \\\\ //,/ ¥+ yz — 800

s=x+y. TeM cambiM, HEOOXOJAMMO OTPEIEITUTH HAUOOJIb- e

1Iee 3HA4YEeHUE MapaMmerpa s, IpU KOTOPOM IMpsiMasi, 3a/1aBa-
eMas ypaBHEHHEM Y =S —X, OyJeT UMETh C OKPYXKHOCTBIO X~ + y° =800 0OIIMe TOUKHM, JeKallHe

B [IEPBOM KOOPJAMHATHOMN YETBEPTH.
W3 pucyHka BHIHO, YTO TOYKA KacaHHs SIBISETCS CEPEAMHON THIOTEHY3bl paBHOOEAPEHHOTO
npsIMOYTOJIbHOTO TpeyroibHuka. Koopaunatel Touku kacanus (0,5s; 0,55) MOIDKHBI yIOBIETBO-

pATH ypaBHeHHI0 okpyxkHocTH. Torma 0,25s° +0,25s> =800, otkyna s =40 npu x = y = 20.

Emé neckoabko naei. [lycts ax> +by* =c (*) 1 HeoOXOAMMO HalTH HauboJblIee 3HAUCHHUE
BEJIMYUHBI s =dx+ey (**). [loMUMO MCTIOIB30BAHUS MTPOU3BOJHON WIIM T€OMETPHUYCCKHX COOOpa-

JKEHUI, MO’)KHO CBECTH 3aJauy K MCCIEIOBAHUIO YCIIOBUS Pa3pelIMMOCTH KBAJPaTHOIO YPABHEHUS
(Tak ObUTa penieHa 3aAaya 6), K UCCIETOBAHUIO TPUTOHOMETPUYECKOTO BhIPAXKEHHS U K HCCe0Ba-

HUIO CKAISpHOTO NPOM3BENEHHsS. IIpuBeneM »TH CIOCOOBI I Hamero cuydas: x -+ y° =800,
§ =X+ y, W yKaKeM, KaK IOCTynarTh B 00IIeM cirydae.

KBaapaTHoe ypaBHeHHe ¢ mapaMeTpoM. Bripakaem nepeMeHHYI0 ) U3 COOTHOIICHHs (**),
noJicTaBisieM B (*), manee uiieM, Mpu KaKuX 3HAYCHUSIX § MOTYYCHHOE KBAJApaTHOE ypaBHEHUE Oy-
JeT umets pemenue. Mmeem: y =s—x,

x> +(s—x)* =800 < x* —sx+0,55> =400 = 0.
[TonyueHHOE ypaBHEHHE UMEET PELICHUs, €CIIM HEOTPULATENIEH €r0 TUCKPUMUHAHT:

1600 —s° >0 < —40 < 5 < 40.

B o6miem citygae mosTHOCTBIO aHAJIOTUYHO.
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Tpuronomerpus. ITockonsky x° + y° = 800, MOXKHO MONOKUTL X = +/800 cost, y =+/800sint
U MCCIIEIOBATh HA CYMMY § = X + ), MCIIOJIb3YSl CBOWCTBA TPUTOHOMETPHUYECKUX (DYHKIIUHA:

s =~+/800 cost++/800sinz =~+/800(cosz +sint) = \/800\/§(x+§j =40sin (t +§j

Tem cambIM, s IPUHUMAET BCE 3HAUYECHUS U3 OTpe3Ka [40; 40].
B oOmewm ciywae i cirydass TOJOXKHTEIBHBIX KOA(PQHUIMEHTOB JeieHHeM o0enx dvactei
ypaBHeHUs: ax’+by’ =c Ha ¢ TONYYarOT ypaBHEHHEe x> +by’ =1 U BBOIAT NepeMEHHbIC ax u

\/; ¥y, CyMMa KBaJpaToB KOTOphIX paBHa 1. HoBbIE mepeMeHHbIE MOKHO CUMTAaTh KOCUHYCOM M CH-
- . \/: 1 1 .
HYCOM OJIHOT'O U TOTO XK€ yria: cost =+/ax, sint=+by, orkyna x =—=cost, y=—=sint. Torma
Ja Jb
e

Jb

d .
s=dx+ey= TCOSt +—=sin#, 1 3agada CBOAMUTCS K HCIIOJIb30BAHUIO (OPMYJIBI Il BCIIOMOTIa-
a

TEJIBLHOTO yrJa:

Asinx+Bcosx=sgn A- A+ B® sin(x+arctg§),

OTKY/Ia CIIeJTyeT, YTO MHOKECTBOM 3HAUYEHHIA § ABIIACTCS OTPE30K [—\/ AL +B NAL+B }

BekTtopsl. Beenem Bextop (x; y). U3 paBenctsa x” + y° =800, 3akarouaeM, 4TO €ro JUIMHA

paBHa +800. Paccmorpum Bektop (1; 1), ero mmHa paBHa V2. CkayisipHOE TIPOU3BEJIEHUE BEKTO-

POB HC OoJIbIIIe MPOU3BCACHUA UX TJIMH, 4 CIIy4Yar0 paBCHCTBA COOTBCTCTBYCT COHAIIPABIICHHOCTDH
BCKTOPOB, TOrJa UMECM:

(x; ¥)-(1; 1) <+/800+2 < x + y <40,

X
npuyeM ciay4yaro x+ y =40 COOTBETCTBYET MNPONOPLHUOHAIBHOCTh KOOPIMHAT: 1T Urak,

»—i|\<

s =40, npuuem x =y = 20.
B 0011eM cityyae 11 MOJOKHTENbHBIX 3HAYEHUH K09 HHUIIMEHTOB PABEHCTBO ax” +by” = ¢ mo-

d e
HUMAaETCs Kak JUIMHA BEKTOpa (\/Ex; Jb V), paBHas \/E, U pacCMaTPUBAETCS BEKTOP (T, ﬁj
a

TOF)IB. CIIpaBCJIMBO HEPABCHCTBO

2
(\/Zx; \/gy)(%; %jzdx+ey£c d;-i—%,

a b
NPUYEM PABCHCTBY COOTBETCTBYET MPOMOPIIUS gx =—y. DTO JaeT OICHKY Ha HauOOJIbIIICe 3HAUC-
e

HHE HccieyeMoi BennuuHbl. [1omyTHO 3aMeTHM, YTO B CHJIy CIIPAaBEUIMBOCTH JBOMHOTO HEPABEH-
ctBa —|d|-|b|<ab <|a| b | HaiineHO U HAaUMEHbLIEE 3HAYCHUE BEITMUUHBI S, OHO IPOTUBOIOIOXK-
HO HauOOJbIIEMY.

Paccmotpum eme aBe 3amaym.

3aganue 10 (3ananus OUIIN ans noaroroBku k EI'3-2016). B nByx obnactsax ects no 20 pa-

004MX, KOKIBIA U3 KOTOPBIX TOTOB TPYIUTHCS 10 10 4acoB B CyTKU Ha JOObIUE aTFOMUHUS WIH HU-

ket B mepBoit o6iactu ogun padounii 3a yac qooeiBaet 0,1 kr amomunms win 0,1 kr Hukens. Bo
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BTOPOH 00J1aCTH Ul H0OBIYM X KI' aJIOMUHUS B JIEHL TPEOYETCs x° 4eNOBEKO-4acoB TPyJa, a Jis
NOOBIYK Y KT HEKENIA B JIEHb TpeOyeTcs »”° uesoBEKO-4acoB TPy/a.

O06e obnacTy MOCTaBIAIOT AOOBITHII MeTalll Ha 3aBOJ, A€ JJI HYXK] MPOMBIIIIEHHOCTH TPO-
W3BOJIUTCS CIUIAB AJIIOMUHUSA U HHUKEJS, B KOTOPOM Ha 3 KI' aJIIOMUHUS MPUXOAUTCA 1 K HUKEs.
[Ipu sTOM 00JaCTH TOTOBAPUBAIOTCS MEKIY COO0M BECTH TOOBIYY METAIOB TaK, YTOOBI 3aBOJ] MOT
MPOU3BECTU HAUOOJbIIIEe KOJTMYECTBO cruiaBa. CKOIBKO KMJIOTPaMMOB CIUIaBa MPHU TAKUX YCIOBHSIX
€KEeJIHEBHO CMOXET IPOU3BECTH 3aBOA?

Pemenue. Ilycts B mepBoii 001acTu x pabovmx 3aHATH Ha JOOBIUE aFOMUHUA, a 20— x pabo-
YUX 3aHATHI HA 10ObIYe HuUKens. PaboTas 10 yacoB B cyTKH, OlMH pabo4mii J0OBIBaeT 1 K aJlFOMU-
HUS WK | KT HUKEJS, IOATOMY 3a CYTKH paboune 100yayT X KT aTtoMUHHS U (20 — x) KT HUKEJS.

[Tycths BO BTOpOIi 061acTH y paboUMX 3aHATHI Ha JOOBIYE aTIOMUHUA, @ 20— y pabOUYMX 3aHATHI
Ha 100brue HuKeNs. Pabotas 10 yacoB B CyTkH, 7 pabounx JOOBIBAIOT J10-7 kr mo6oro u3 Meran-
JIOB, TIO3TOMY BMecTe Opurajisl 1o0yayT \/@ KI' QJTIOMUHHUS | \/m KT HUKEJIA.

Bcero Oyner mpou3sBeneHo x + \/@ Kr amroMuHEs (1) 1 20 — x + \/M KT HUKeI (2).

[TockoabKy anOMHUHUS HEOOXOIUMO JT00bIBaTh BTPOE OOJIBIIE HUKEIS, HMEEM:

x++/10y =3(20— x +/200—10y) < 4x = 60+ 3,200—10y — /10y (*)

KonunuectBy Hukens s=20—-x+./200—-10y COOTBETCTBYET KOIMYECTBO cIuiaBa 4s. bynem uc-
KaTh HanOoJIbllIee BOZMOKHOE 3HAUEHUE 3TOr0 BBIPAXKEHUS, TOACTAaBUB B HETO (*):

45 =80—4x+4,200—10y =80—(60+3,/200—10y —/10y) +4,/200—-10y =
=20+/10y +/200—10y.

HaunbGonbiieMy BO3MOKHOMY 3HAUEHHUIO S COOTBETCTBYET HauOoJblliee 3HAYEHUE (PYHKIMH
f(») =410y +,/200—-10y npu HATypaJdbHBIX y HE OoabIuX 20.

Nmeem:
FoyeB S _5'«/200—10y—1/10y
=0y J200-10y  J200-10y 10y |

Haiinem Hynu npon3BOIHOM:

200-10y = /10y c§200—10y =10y < y=10.

B HalineHHO# TOYKe MPOM3BOAHAS MEHSAET 3HAK C IUIIOCAa Ha MUHYC, IOSTOMY B Heil QpyHKIHS
JOCTUTACT MAaKCHUMyMa, COBIQIAIOIIETO C HANOOBIIIMM 3HaYeHHEM (DYHKIIMU HA UCCIIeTyeMOK 00-
JIACTH.

Hanee umeeMm: f(10)=20, 4s=120, s=30, u3 (*) x=20. D10 03HaUaeT, 4YTO BCce pabouwne mep-
BOIl 001acTu OJKHBI ObITh 3aHSATHI HAa MPOM3BOJACTBE AIOMHUHHUSA, 32 CYTKH OHHU MPOU3BEAYT €ro
20 xr, a pabouune BTopoit obnactu Opuragamu o 10 u 10 yenoBek JOHKHBI OBITH 3aHSTHI Ha JOOBI-
4ye aliOMHUHMS U HUKeNs, oHu 1o0yayT ux no 10 kr. Beero 6ynet no6siTo 30 kr antomunus u 10 kr
HUKEJIS, U3 HUX OyJeT npousseneHo 40 Kr crjasa.

3aganue 11 (IIpoonsiit EI'D-2015, Cankr-IletepOypr). ®abpuka, npousBojsiias MUILEBbIE
1oy paOpuKaThl, BBITyCKaeT OJIMHYMKU CO CISAYIOIIMMY BUIaMU HAUYMHKU: SITO/IHASI U TBOPOXKHAS.
B nanHo¥ Huxe Tabnuie MpUBEICHBI C€0ECTOMMOCTh U OTITYCKHAs II€Ha, a TAK)KEe MPOU3BO/ICTBEH-
HbI€ BO3MO>KHOCTU (paOpHKH IO Ka)OMy BHJy IIPOAYKTa IPH MOJHOM 3arpy3Ke BCEX MOLIHOCTEH
TOJIBKO JAHHBIM BUI0OM IPOAYKTA.
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CebecTonmocts | OTnyckHas nena | [IpousBoacTBeHHbIE

Bun HaunHkn
(3a 1 ToHRHY) (3a 1 ToHRHY) BO3MOKHOCTH

SATOJIBI 70 thIC. pyO. | 100 THIC. PYO. | 90 (TOHH B Mec.)

topor | 100 ThIC. pYyO. | 135 ThIC. pY6. | 75 (TOHH B Mec.)

J71s1 BBINOJIHEHUSI YCIIOBUM aCCOPTUMEHTHOCTH, KOTOPBIE MPEIBSABISIOTCS TOPrOBBIMH CETSIMU,
MPOIYKIIMA Ka)KIOTO BHJIa JOJKHO OBITH BBIMYIIEHO He MeHee 15 ToHH. [Ipemmomaras, 4to Bes
npoaykius Gadpuku peanusyercs 6e3 ocTaTka, HalAUTe MAaKCUMAIbHO BO3MOXHYIO MPUOBLIb, KO-
TOPYIO MOKET MOJIYYUTh (hadpuKa OT MPOU3BOJICTBA OJIMHYUKOB 3a 1 mMecsil.

Pemenne. Ilycth x — g0 MoIHOCTEH 3aBOJA, 3aHSATBHIX MOJ MPOU3BOJCTBO OJUHYHMKOB C
ATOTHOW HAaYWHKOM, a ) — J0JIS1 MOIIIHOCTEH, 3aHATHIX MO TPOU3BOACTBO OJUHYMKOB C TBOPOKHOM
HaunHKOU. Torga x+ y =1, mpu 3TOM OJTUHYMKOB C ATOJHOM HAUMHKON MPOU3BOIUTCS 90x TOHH, a

C TBOPOKHOW HAYMHKOW — 75y TOHH. Kpome TOoro, u3 yciaoBusi aCCOPTUMEHTHOCTH CJEAYET, YTO
1 1 ¢
90x =15, orkyna x Zg, a 75y =15, orkyna y 2;. [TpuObLTb 3aBOJA C OAHON TOHHBI MPOIYKIIUU C

AroHON HauuHKOU paBHa 30 THIC. pyO., IPUOBLIH C OJTHOW TOHHBI IPOAYKIIUH C TBOPOKHOW HAUYMH-
Ko paBHa 35 ThIC. pyO., OOmas MpuOBLIL C TPOUZBEAEHHON 3a MeCAll NPOIAYKIIMH paBHA
30-90x+35-75y =2700x + 2625y =75-(36x+35y). Takum oOpazom, HEOOXOIUMO HAWUTH HaHWOOIb-

niee 3Ha4eHue BbIpakeHUs 75-(36x+35y) mpu BBIIOIHEHUH YCIOBHIA:

x+y=1,
1 1
xXz2—, y=2—,
6”75
1 4 .
oTKyaa y=1-x, gﬁxﬁg (*).
[ToncraBnsisi y =1—x B BeIpakeHue 36x+35y momydaem: 36x+35(1—x) = x+35. Haubonbiee

1 4 4
3HAYCHHUE ITOTO BHIPAKCHUS MPHU yCIOBUH gs xsg JOCTUTACTCS TIPU X =5 torna u3 (*) Haxo-

1
UM y=—.
Y 5

[TosTOMy MCKOMast MaKCUMAaJIbHO BO3MOXHAs TPUOBLIL 3aBOJIA 32 MECSI] paBHA:
75-(36-§+ 35 éj =75 % = 2685 THIC. pyo0.

npu 3ToM (pabprka NPOU3BOIUT 72 TOHHBI OJMHUMKOB C ATOAHON HAYMHKON U 15 TOHH OJIMHYMKOB
C TBOPOKHON HAYMHKOM.
OTBeT: 2685 ThIC. PYO.

IIpuBeném apupmernyeckoe pemieHHe. 3aMeTHM, YTO TOHHA OJMHYMKOB C TBOPOXKHOM
HAYMHKOW MPUHOCUT 35 ThIC. pyO. NpuOBUIH, a TOHHA OJMHYMKOB C AToAHON — 30 THIC. py0. mpH-
obutn. [Ipu 3TOM 1 TOHHE OJIMHYMKOB C TBOPOXKHOM HAUMHKOW COOTBETCTBYET 1,2 TOHHBI OIMHYM-
KOB C ATOJHOM HAuYMHKOW. 3aMeTuM, 4TO 1T-35 Thic. py6.< 1,2 T-30 ThIC. py0. =36 T - THIC. pYO., MO-

3TOMy OoOJiee BBITOJAHO MPOU3BOJUTH OJIMHYMKM C ATOAHON HAYMHKOW. 3HAUUT, OJMHYMKOB C TBO-
POXXHOH HAYMHKOW HEOOXOAMMO TMPOHM3BOIUTH 15 TOHH, a OJMHYMKOB C SITOJHOW HAYMHKOM —
90—-15-1,2 =72 TOHHBI, 4TO AacT 15-35+72-30 =2685 ThIC. pyO. NPUOBLIH.

IIpumeyanue. BHUMATENbHBIN YUTATENL OTMETUT, YTO YCIOBHUE 3a1a4M, CTPOTO TOBOps, He-
KOPPEKTHO: B HEM yKa3aHbl MPOU3BOACTBEHHBIE BO3MOXKHOCTU (aOpHUKH MO KaKIOMY BHUIY TMPO-
JyKTa MpU MOJIHOM 3arpy3Ke BCEX MOILIHOCTEHN TOJBKO JAaHHBIM BHUIOM mIpoaykra. IIpo mpoussoa-
CTBEHHBIC BO3MOXHOCTH TIPH BBITYCKE 000MX BHJIOB MPOIYKIIMH OJJHOBPEMEHHO B YCJIOBHH HHYETO
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HE CKa3aHO. ABTOpaMm clieJJoBajio Obl yKa3aTh, YTO 3a €AUHUILY BpeMeHH (haOpuka MOXKET BBIITY-
CTUTb WU m OJIMHYMUKOB C SITOJTHON HAYMHKON WK 1,2m OJMMHYMKOB C TBOPOXKHON HAYMHKOU. IHa-
ye (paza «ecnu x+y =1, TO OJMHYUKOB C ATOAHON HAYMHKOW MPOM3BOIUTCS 90x TOHH, a C TBO-

PO’KHOU HAYMHKOM — 75y TOHH» HE CIIELYET U3 YCIIOBHS; €€ HaM MPHUILIOCH «JI0AyMaTh» 3a aBTO-
pOB 3a1a4Hu.

Ecnu Ham yurarens oOpaiiaeT BHUMaHHWE HA TaKUe JETAlId U CyMeeT HayyuThb 3TOMY CBOMX
yYaIIUXCsi, Mbl OyZIeM CUMTATh HAIly 3a/1a4y BBITOJTHEHHOM.

JlomalHee 3ajaHue K 3aHATHIO 4

1. I[ToaroToBUTH KpaTKoe COOOIIEHNE HA OJHY U3 TeM, OOCYXIEHHBIX Ha 3aHITHUHU, UJIH HA CMEX-
Hyto TeMy. Hanpumep, «Oxctpemanbhble 3agaun», «lIpumeps! 3a1ad THHEHHOTO MPOTrPaMMHPOBAHUS
u JIp.

2. Ha caiire PELIY EI'D pemuts BapuanTt http://reshuege.ru/test?id=9267349 ¢ ynpaxxHEHUSIMH 110
TeMe.

3. Ha caiite MOCKOBCKOW OJIMMIHA/bI IIKOJIBHUKOB 10 3KOHOMHUKE PEHIMTh 3aJaHUsl 3aKIFOYH-
TenbHOro Typa 3a 2014 ron http://mosecon.olimpiada.ru/arch_tasks.

4. lpuaymaTh UM MOAOOPATh M3 PA3TUYHBIX UCTOYHUKOB 5 3a7a4 SKOHOMHUYECKOTO COMIEp KaHus
0 TIpoiIcHHOMY Matepuary. OOMEHSThCS 3a/jauaMy ¢ TOBapPUIIIAMU M PEIIUTh UX.

5. HamucaTtp Ha KakoM-THOO SI3BIKE MPOTPAMMHUPOBAHMS MPOTPaMMy JJIsl PEHICHUS KaKOH-110o
9KCTpeMalIbHON 3a1auu. Mnn HamucaTh mporpaMMy-KajdbKyJIsSTOP TOXOJHOCTH BKJIQJOB C YYETOM Kallu-
tanmzarun. [lapameTpsl 3agaun 3a1aTh CaMOCTOATENIFHO, 3HAYEHUS] CYUUTATh BBOJAUMBIMH C KJIIaBUATYPHI
WINM CUHUTBHIBATh U3 TEKCTOBOTO (paiiya, €Cly 3TOT MaTepHal yKe H3ydaics Ha ypoKax WH(POPMATHKH.
Ecnmu mporpamMupoBaHie HE M3y4ajoch, PEHIMTh 3a1ady B 2JeKTpoHHOW Tabmuue Excel wmm anano-
THYHOH.
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