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Y Cesepnotil (Apkmuueckuii) ¢pedepanvhoiii ynusepcumem umenu M.B. Jlomonocosa — Apxaneenvck
(Poccust)

Annotanus. [ToBpinieHne GUHAHCOBOI IPaMOTHOCTH BCEX CIIOEB HACENICHUS - 3TO
mIo0anbHas 3a7ada, Ha PEIICHHE KOTOPOM HampaBlIeH IENBIH Psil MEXITyHapOIHBIX
U HaMOHANBHBIX MpPOeKToB. (OueBHAHO, YTO JaHHAs TNpoOlieMa HE MOXET
HalTU yJOBJICTBOPUTEIILHOIO PELUCHUS, €CJIM HE IIPUBJICYb BHHUMAHUE LIMPOKOH
OOIIECTBEHHOCTH K 3HAYMMOCTH MaTeMaTHYeCKUX 3HAaHUH M yMEHHH 1T a[IeKBaTHOTO
MOHUMAHUSI, ¥ OLCHKH (DMHAHCOBOM CHUTYallMW, NMPHHSTHS TPAMOTHBIX DEIICHHMIL.
ViMeHHO 5Ty 1enb TpeciemyeT ONUMINAJIA, YUPEeXKICHHAs IBYMs OONTrapCKuMu
SKOHOMHYECKAMH By3aMH: DKOHOMHIYECKAM YHHBEpCHTETOM — Bapra, m Bricmeit
Koo crpaxoBanus U (puaancoB — Codust. B 2018-2019 yuebnom roxy Bonrapckas
onuMmIMaza 1o (MHAHCOBOW M aKTyapHOM maremaruke npoxomwsia B Poccum yxe
TpeTuii pa3. B janHoI cTaThe npe/icTaBIeHb! PEIeHNs OTMMITHAIHBIX 3a/IaHUMH, a TaKXKe
JITAHHBIE O TPYIHOCTSIX, BOHHUKIINX y CTyAEHTOB U MIKOJILHUKOB ITPU UX BBINOJIHEHUH.
ABTOpBI HA/ICIOTCS, UTO 3TU CBEICHNMS OyILyT IOJIE3HBI KAK pa3pad0TIHKaM OJIMMITHA B,
TaK M TEM, KTO 3aHIMAETCsI MOATOTOBKOHM YYACTHUKOB OJTMMIIHA/IBL.

Kniouegvie cnosa: duHaHCOBas IpaMOTHOCTh; OJIMMIIMAAA, MAaTEeMaTHYECKHUE
METOMBI, (I)I/IHaHCOBaSI MaT€MaTuKa, akTyapHas MaTeéMaTHuKa

Beegenne

Bo Bcem mupe, HaunHas ¢ 2011 roga yaensiercst 00blioe BHUMaHUE BOIPOCAM
MOBBIIICHHS (PUHAHCOBOM I'PAMOTHOCTH BCEX CIIOCB HACEIICHHS: IPOBOISTCS CPaB-
HUTENbHBIE HCCIIE0BaHNs, WHULIMHUPYIOTCS MEXKIYHapoIHble U HalMOHAJbHbIE
MIPOEKTHI 110 (HPUHAHCOBOMY 00pa30BaHHIO.

Takast pabota Benetcst u B Poccuiickoit @enepanuu B pamkax npoekra MuHu-
crepctBa punancoB PO «CopaeiicTBUE MOBBIICHUIO YPOBHS (MHAHCOBON TpaMoT-
HOCTH HaceJleHHs U pa3BUTHIO (UHAHCOBOTO oOpa3oBanus B Poccuiickoit denepa-
nuuy. OH peain3yercs COBMECTHO ¢ MEXTyHapoaHbIM OankoM ¢ 2011 rona.

B pamkax maHHOTO HampaBJIEHUs ACATEIBHOCTH CO3/1aHa CeTh (heiepabHbIX U
PETHOHAIBHBIX METOAUYECKUX LIEHTPOB 10 00YYCHHUIO M TIOBBIIICHUIO KBATU(UKa-
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UM TIEAaroroB 001Ieo0pa3oBaTebHBIX OpraHn3alui, npenoaasareiel 00pazoBa-
TEJLHBIX OPraHU3aluil BBICIIET0 00pa30BaHuUs U THIOTOPOB AJISl B3POCIIOTro Hacese-
Husl. IMu opranusyroTcst HayYHO-IOIYJ I pHbIE IEKTOPHUH, TPOBOJSATCS KOHKYPCHBIE
MEpONPHITHUS, pa3padaThIBAIOTCS 00pa30BaTeNbHBIC TPOrPaMMBbI, 00CCIICUNBACTCS
ydacTre MeHCHOHEPOB, paboTalOMIMX IPaXkaaH, CTyJACHTOB U IKOJHHUKOB B MOHH-
TOPHHTOBBIX UCCIIEIOBAHUSIX YPOBHs (DUHAHCOBON rPaMOTHOCTH.

B 2017 rony B Poccuiickoii ®denepannu 6buta npunsita CTparerus NOBILICHUS
¢unancosoit rpamornoctd Ha 2017 — 2023 roapl. ITUM AOKYMEHTOM Obliia MpU-
3HaHa 3HAYMMOCThH COIVIACOBAHHOW W TJIAHOMEPHOH paboThl Bcex oOpa3oBaTeib-
HBIX OpraHM3alfi, COUUAIBHBIX U (PUHAHCOBBIX MHCTUTYTOB B PEIICHUM 3a7aqyd
JOCTHKEHHS BBICOKOTO YPOBHSI (PMHAHCOBOM I'PAaMOTHOCTH BCEX CIIOEB HACEIICHHMSI.

B 2012, 2015 u 2018 ronax Poccuiickue mkonbHUKH (15-1€THHE) TPUHUMATTN
ydacTHe B CPaBHUTEIBHBIX MEXIyHAPOAHBIX HccienoBaHusx PISA. Ux pe3yns-
TaTbl CBUJETEILCTBYIOT O TOM, YTO ONpPEAETICHHBIE YCIIEXH JOCTUTHYTHL [Ipo-
OJeMHOW 30HOM OCTaeTcsl BiIaJieHHEe OCHOBAMHU (PMHAHCOBOW apu(METUKU. DTO
MOATBEPHKAAETCA U Pe3yJibTaTaMU HallMOHAJIBHBIX MCCIIEA0BAaHUM, MPOBOAUMBIX B
pamkax npoekra «ConeiicTBue MOBBIMICHHIO YPOBHS (DMHAHCOBOI I'PaMOTHOCTH
HACEJICHUS U Pa3BUTHIO (UHAHCOBOTO 0Opa3oBanus B Poccuiickoit deneparyny» B
2013 1 2015 romax.

Pacmmpenue uncna ygactHukoB oT Poccun B Bonrapckoit onummnuae no ¢u-
HAHCOBOHM M akKTyapHOIl MareMaTuKe, Kak HaM Ka)KeTcCsl, JIOJKHO IMPHUBIIEYb BHU-
MaHHUe BCeX KaTeropHil HacelIeHUs K TOH poji, KOTOpble UIPAlOT MaTeMaTHYeCKHe
METO/IbI B IPUHATHH 000CHOBAHHBIX (DMHAHCOBBIX PELICHUS U aIeKBaTHON OL[CHKE
MOCTyHaroIIel HHPOPMaIIHH.

00 omuMnuaae

[IpenonaBarenu MareMaTKu YJKOHOMUYECKUX By30B bonrapuu oueHb 03aboue-
HBbI [TOCTEIICHHBIM PACIPOCTPAHCHHUEM, JIAXKE B Kpyrax CHEIHaIMCTOB, OTMO0YHO-
IO MHEHHS O TOM, YTO JJIsi [PAMOTHOH OI[CHKU (DMHAHCOBBIX CUTYAIlMi ¥ IPUHSTUS
MPaBUJILHBIX 3KOHOMHUYECKHUX PELICHHUI BOBCE HE HYXKHO BJIaJICHUE MaTeMaThH4e-
CKHMMH METOAAMH, JOCTATOYHO 3HAHUI 3aKOHOAATENbHOM 0a3el 1 Biragenus [ T-rex-
HOJIOTHSIMU.

OnuMiinaaa ObUTa YUpexkIeHa JIsl TOBBIIICHUS MOTUBAIIMH IIIKOJILHUKOB U CTY-
JICHTOB K n3ydeHuto maremaruku B 2016 roxy. [TonpoOHO ee ucropus u ujeiiHas
ocHoBa onucaHna B crarbe (Grozdev, Nikolaev, Shabanova, Forkunova & Patronova,
2018). HamomHuM 31€Ch TUIIB, 9TO OJUMIIHATHOE 3aJaHUC BKIIIOYACT 7 3a7a4, u3
KOTOPBIX 5 3a7a4 ¢ BeIOOpoM orBeta. OHM oneHnBaroTcs B 3 Oamma. OnqnHa 3aa-
4a TpeOyeT MmpeacTaBieHue cCOOCTBEHHOTO pe3yibTara U OLEHUBaeTcs B 5 0aioB.
[Mocnennsist 3aga4a TpedyeT pa3BEPHYTOTO OMUCAHMS PEIICHUS W OIICHUBACTCS B
10 6amnoB. Temaruka 3a/a4 OMUMITHAIBI 3aTPAruBacT MaTEMATUYECKUE OCHOBBI
aHaJIM3a M OLCHKA MH()OPMAIUU U MPHUHATHS ONTHUMAJBHBIX PELICHHUHA B CICIY-

677



Pocen Huronaes, Casa I po3zoes, Boeoarna Koneea, Huna [lamponoea, Mapus lllabanosa

IOLIMX CUTYalUsIX: JUHAMHUKA 1IeH U UHQISLIUH; KPEAUTH U YCIOBUS JOCPOYHOTO
MOTAIIEeHNUs; IBUKEHHNE CPE/ICTB HA 3apIJIaTHOM CUETE; MHBECTHIIMH; CTPAXOBAHUE;
CPOYHBIE AETIO3UTHI; INHAMUKA TPOLEHTHBIX CTABOK; ONIEPUPOBAHNE BIOKEHHUSIMH.
Onumnuana npoBoauTcs B 4 Bo3pacTHbIX Kareropusix: V — VI knaccesl, VII — IX
knaccel, X — X1 (12) knaccel, CTyA€HTBI U TPaKAaHe.

UYurarenn MOryT 3aMeTHUTh, YTO CTPYKTypa M COJAEpKaHHWE OJMMIIHAIHBIX 3a-
JIAaHUH MepeKINKaeTcs, HO He TIOJTHOCTBIO COBIMAJIACT C 3a/laHUSIMU HAIIMOHAJIBHOM
OJIMMITHA/IBI IO (PMHAHCOBOW IPaMOTHOCTH, KOTOpas cTaja NpoBoauThes B bonra-
puu ¢ 2019 ropa. 3o He ciydaiiHo, Belb penieHre 00 yupeKAeHNH HalHOHAIbHON
onmumnuanel (https://www.mon.bg/bg/80) ObLIIO MPUHATO O] BIUSHUEM MEKIY-
HapOJHOM. ABTOpPBI OYEHBb Pajbl 3TOMY OOCTOSITENBCTBY. DTO 3HAYUT, YTO ydupe-
JIUTENN OJMMITHAbI TOCTHININ CBOEH IIeNH, 10 KpaiiHell Mepe Ha HallMOHAJIbHOM
ypoBae. B npyrux crpanax (Poccun, Makenonnu, Kazaxcrane) Kpyr y4acTHUKOB
OJIMMITHA/IBI TIOCTETIEHHO pacmmpsiercs. B Poccun onnmnuana no ¢punancoBoi u
aKTyapHOH MaTeMaTHKe MPOXOIUT yxe TpeTui pa3. OduuHaibHBIM NpEICTaBH-
TeseM yupeauTeneil 3aeck Boictynaer CeBepHbli (ApKTHueckuil) ¢enepanbHbIi
yausepcutet umenn M.B. JlomonocoBa (CADY), KOTOpBIi 1aBHO COTPYJIHUYACT C
Bonrapun B pamMkax MeXIyHapoIHOTO nMpoekra «MeToauku 1 HHQOpMalnOHHbIE
TEXHOJIOTUHU B 00pa30BaHUM» U HE TOIBKO. POCCHICKNM MIKOJLHUKOM U CTYIEHTaM
OueHb HpaBATCsA bonrapckue MareMaTHYECKHUE COCTS3aHUs, IO3TOMY OHHU C pajio-
CTBIO IPUHSIIM MPEATIOKEHUE — IPUHATH YYaCTHE B OJMMITHA/AE TI0 (PMHAHCOBOH U
akTyapHOi Maremaruke. B 2016 — 2017 y4eGHOM ToAy B HEH NPUHSIIO y4acTHE —
532 uenosek, B 2017-2018 - 967 uenoBek, B 3TOM rogy — 598 uenoBexk.

Ommvnuagnsle 3aga4m 2018 — 2019 yue6Horo roga

3.1. Bo3pacmnas kamezopus 5-6 karaccwi

3anaua 1. Ha ropHonsibkHOM KypopTe B bonrapuu 10 Hayana ce30Ha MOXKHO Ky-
MUTB SKUITUPOBKY: JBDKHU, AJIKK U 00yBb 3a 1225 nieB (JieB — Oonrapcekas JeHeKHas
eIMHMILIA), a B pa3rap JBDKHOTO ce30Ha IieHa Bo3zpacTtaeT a0 1470 neB. Ha kakyro
YacTh OT NIEPBOHAYATBHON EHBI BO3pAacTaeT CTOMMOCTH SKUIMPOBKU B pasrap ce-
30Ha?

A) l B) l 0) l D) l E) 6osnee l

6 5 4 3 3

Pemenne. mpuMeM 32 II€JI0€ CTOMMOCTh OKHIIMPOBKM JIO Hayajga Ce30-

Ha, HaiijeM, Ha CKOJbKO OHa moBeicwiack: 1470 — 1225 = 245 (n1eE).

245 1

Torna HCKOMBIM SIBISIETCS OTHOILICHHE: 1225 5
Otgert: A.
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3agaua 2. 3a aBa mecsna 10 «YepHOH MATHUIBD» [IeHA HA TOBap ObLIA IMOBBI-
LIeHa Ha E’ a B «YepHoil mATHUILY» HOBas LieHa Obljla CHU)KEHA Ha E . Kakyro

9acTh TOCJIE BTOPOTO M3MEHEHHMS CTajla COCTABIATh [[CHa TOBapa OT IepBOHAYAb-
HOI?

9 99 100 100
A) — B) — o)1 D) — E) 6otee —
10 100 99 99
Pemenue. [Iycth ToBap cromn S pyOneit. [locie MOBbIMICHHSI OH CTal CTOUTh
11 11 9 99
S —. Mocrne nonmxkenns nena cocrasmna: 5 — - — = 5§ — Orser: B.
10 10 10 100

3apauya 3. B Poccuu 3a ornpaBky aeHer mo4roBbM nepeBogoM 1o 1000 pyo.
Bsumaercs nononautensHas iara: 40 py0. mioc 5% OT mepeBOIUMOI CyMMBI.
VY HBana 800 py6. Haiinute Haubomnbiuee 1emaoe YuciIo B pyOisx, KOTOPOE MOXKET
otnpaButh MBaH.

A) 723 py6. B) 761 pyO. C) 763 pyO. D) 772 py6. E) 783 py0.

Pemenne. O603HaunM 3a X (py0.), KOTMYIECTBO ACHET, KOTOPbIE OH MOXKET OT-
npaButh nepesogoM. Torma momywyaem Hepasenctso: X + 40+ 0,05x =< 800
. Haubonbiee nenoe uuciio, ynoBIeTBOPAIOLIEE ITOMY HEPaBEHCTBY — 723 pyo.
Hannune BapranToOB OTBETa MO3BOJIUIO yUaIUMCs 6 Kiacca, KOTOpble HE BIAACIOT
METOJIaMH PEIICHHS TUHEHHBIX HEPABEHCTB, 00ONTHUCH YHCTO BBIYHUCIUTEIBHBIMU
Metogamu. JlocTaTouHo GBUTO ONEHHTH 3HaueHue Bhipaxenus X + 40 + 0,05x
JUTSL KQKJIOTO U3 MPEIOKEHHbIX 3HaueHu X. OTBeT: A.

3agaua 4. bonrapckas ¢upma 3akynuia 3 KOMIbIOTEpa U 2 TIpUHTEpa 00LIeH
croitHocThIO 3600 nB. Ecnin Ob1 pupma kynwia 2 KoMmbioTepa u 3 MpHHATEPA, TO
ona 3amaruia O0s Ha 1400 1B. MeHbme. CKOMBKO € MPHUIUIOCH OBl 3aILIaTHTH,
ecsi Obl OHA TOKYTIala OAUH KOMITBIOTEp M OMH IpUHTEP?

A) 1250 nB. B) 1200 1nB. C) 1160 nB. D) 1000 nB. E) 950 ns.

Pemenne. O603HaYMM CTOMMOCTH OOTHOTO KOMIIBIOTENA 32 X a MDUHTEDA 32 ).
Torzna nonyuum asa ypassenus: 3X + 2y = 3600, 2x + 3y = 2200. Uzes
pewienus (MpreM, HEU3BECTHBIM yyaluMcs 6 Kiacca) 3aKiIouaeTcs R VDARHWRA-
HuK KoohbumenTor 2a cuer ciokenus yacteil ypasnennit: 5x + 5y = 5800,
Orkyna, X +y = 1160 (s8.). Orser: C.

3agaya 5. Bonrapckuii MarasuH npogaet rpagMHbI U CTaKaHbl OJHOTO BUA.
Lens! 3a ofgHy IITYKY - Lesble yncia B jeBax. Eciu 141 rpadun u 94 crakana
BMecTe cTosiT 1880 nB., Kakoil MOXET OBITh caMasi BBICOKas LieHa 3a OAWH TpaduH
B JeBax”?

A) 10 B) 11 O) 12 D) 13 E) Gonee 13

Pemenune: O003HauMM CTOMMOCTH OJTHOTO TpaduHa 3a X a cTakaHa 3a y.. Toraa
3aJlaua CBOJMTCS K PEIICHUI0 Tuo(anToBa ypaBHeHus: 141x + 94y = 1880.
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3aMeTuM, 4To Bce ero uieHsl KpatHsl 47. [lomywaem: 3x + 2y = 40. . [l Toro,
4TOOBI X OBUTIO HAaWOOJBIIUM IICJIBIM YHCIOM HEOOXOJAUMO, 1OI00paTh HAaNMEHb-
uree 1enoe y, Takoe utoOsl Beipaxkenne 40 — 2y 610 KpatHo 3. D10 V = 2.
Otkyna noydaem, uto X = 12. Orser: C.

3anaua 6. (3a1a4a ¢ KpaTkuM oTBeToM) Ha prinke poBHO 6% 51650k 1 8%
rpyu ObIIM MpU3HaHBl OpakoBaHHBIMU. OcTanbHbIE SIOJOKM W TPYIIN XOPOIIEro
kagecTtBa. Eciu Bce rpymm Ha 3ToM peiHKe BecsT 300 KT, a KOJIMYECTBO KUIOTPAMM
3a0paKOBaHHBIX TPYII PaBHO KOJIMYECTBY KHUJIOTPaMM 3a0paKOBaHHBIX SIOJOK, TO

CKOJIBKO Ha PBIHKC Ka4Y€CTBCHHBIX $I6J'IOK B KI/IJ'IOFpaMMaX?
Pemrenue. BpakoBaHHBIX SOOK HA PBHIHKE CTOJBKO K€, CKOJBKO M OpaKOBAaHHBIX
100
rpymr, Te. 0,08- 300 = 24 (xr.). Torma Bcero Ha peke 24 - — = 400 (xr)
6

s6mok. CrienoBaTenbHO, KadecTBeHHbIX, 13 HuX 400 — 24 = 376 (kr. ). Otser: 376.

3anauya 7. (3amaya ¢ pa3BepHYTBHIM 0TBETOM) YCIIEXH MIKOJIBHUKOB boirapun
OIICHUBAIOTCS M0 IIECTUOANLHON HIKANe: 6 — KOTJIMYHO»; 5 — «OYCHb XOPOIIOY,
4 — «xoporoy, 3 — «cpeaney, 2 — «cnabo» u 1 — «HeynoBiIeTBOpUTENbHOY. [lep-
Boe moyroaue 25% ydamnmxcs Kjacca 3aKOHYUIIO C OLEHKON OTINYHO MO0 MaTeMa-
TUKE, 1/3 YYCHHKOB 3aKOHUMIIO C OLIEHKOW «OYCHB XOPOIIOY 0 3TOMY HPEIAMETY,
KOJIMYECTBO TEX, KTO MOMYYUII OLIEHKY «XOPOIII0», OTHOCUTCS K KOJIMYECTBY TEX,
KTO TOJyYHJI OIICHKY «cpefHe» Kak 3 : 2. M3BecTHO, 4TO HUKTO B KJIacCE€ HE UME-
€T «cmaboro» M «HEYIOBICTBOPUTEIHHOY». Kakast uacTh ydamuxcs Kiiacca UMEeT
OIICHKY «cpeniHe»?

Pemienne. HyCTL B KJIACCC X YUCHHKOB, TOrId TC, KTO UMCHKOT OLCHKU «CPCIAHEY

X X X
U «XOPOIIO» COCTABISIOT X —| —+ — |= —. MI3BeCTHO, 4TO KOJIMYECTBO TEX, KTO
4 3 2
MMEET OLICHKY XOPOIIO COCTABISIOT 3:2, TO TeX, KTO UMEET OLCHKY «cpeiHe». B
2x X 1
utore noimyyaem: —— = Z . OTBeT: —.
12 6 &

3.2. Bo3pacmnas kamezopus VII — IX kraccoi.

3agaua 1. Ha rpaduke mokaszanbl LleHbI Ha 4-IHEBHbBIE CKHU-macc (OMIETHI
Ha MOABEMHUKH) IS TpeX 3UMHHUX KypopToB bonrapuu: 3opa, Ena u Jlyna.
Ha ogHOM M3 3THX KYpOpPTOB CTOMMOCTH OZHOAHEBHOTO CKH-TTACC COCTABISIET
62,50 51eBOB JJIs1 B3pOCIIOT0, HO Ha 4-JIHEBHBIN OMJIET MPEAOCTABISACTCS CKHJIKA
B 6%. Ha xakoM kypopre AeicTByeT 3Ta ckujaka? Ha kakoMm KypopTe camblii fe-
HICBBINM BapUAHT ISl IOKYIIKH MaKeTa 4-THEBHOTO CKH-1ACC HA CEMbBIO U3 JIBYX
B3POCIHBIX U ABYX JeTen?
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A) , Ema“u ,Jlyna“ B) ,,Jlyna* u ,,Ema‘“ C) ,,3opa*“ u ,,Jlyna*
D) ,.Ema* u ,,30pa‘“ E) ,,Jlyna®“ u ,,3opa“

Pemenne. CTONMOCTE 4-X THEBHOTO CKH-TIACC ¢ YKa3aHHOM CKHUIKOM COCTaBIIs-
er: 62,5-4- (1 —0,06) = 235 (a1B.). DTO COOTBECTBYET CTOMMOCTH Ha KypOpTe
Ena. CtonMocTh 4-THEBHOTO CKH-TIACC MJISI CEMBH W3 2 JAeTe W 2 B3POCIHBIX CO-
CTaBIISACT:

Ha xypopte 3oma:

2(240+120) = 720 nB.,Ha kypopte Ena: 2(235+ 130) = 730

8., Ha Kypopre Jlyna: 2(230+ 140) = 740 nB. Otser: D.

3anaua 2. B onHom Marazune bonrapuun yaiiHuk « Amosay Ha 6 JI€BOB JEIIEBIIE,
4yeM kodeBapka Toi xe Gupmsl, a kodeBapka Ha 30% nopoxe yaiiHuka? CKOJIBKO
CTOMT Ko(eBapKa U CKOJIbKO CTOUT YalHUK?

Koderapka 24 nB., Haitnuk 18 jB. B) Kodesapxka 26 n8., Yaiinuk 20 yB.
C) Kodeapka 18 nB., Yaitauk 12 1B. D) Koderapka 16 nB., Haitnuk 10 nB.

E) Kodeapka 16 nr  Yaiinuk 8 nB.
Pemenne. Ilycts X (y1B.) — cToMMOCTh YaiiHMKa. Torma cTOMMOCTh KO(heB-

apku: X +6 = 1,3%. Orkyna nonyuaem: x = 20 1B. Croumocts KopeBapKku

204+ 6= 26 .
OrtserT: B.
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3agaua 3. /IBa OaHka mpeyiararT MPOCTHIC TOIOBBIC MPOIICHTHBIC CTABKHU 10
BKJIaJIaM JUisl TpakaaH, cooTBeTcTBeHHO 0,7% u 0,4%. Y WBanosa ecth omnpene-
JICHHAsI CyMMa JICHET, U OH PacCYMTall, YTO €CJIM OH BHECET MX B IEPBbIN OaHK Ha
rOJl, TO YBEIUYHUT CBOU Jieno3uT Ha 90 ThIC. pyO. OOJIBINE, YEM €CITU OH BIIOXKHUT
CBOM JICHbI'M BO BTOpOU OaHk. Kakoit cyMMOii JieHer OH pacrioyiaraer?

A) 500 TbIC. pYO. B) 1 muH. pyO. C) 12 mau.pyo0.
D) 30 muH. pyo. E) 45 mun. py6.

Pemenue. [Tycts y IBana ects X nener. OH yBenmnuut cBoi neno3ut Ha 0,007x,
ecnu BHeceT B nepBbiii Oank u Ha 0,004x ecnu BHeceT Bo Bropoii Oank. Torma
90 000 = 0,007x — 0,004x, orkyna x = 90 000:0,003 = 30 000 000 py6. Or-
Bet: D.

3anaua 4. B oqaom 13 aBrocanoHoB bonrapuu erkoBoii aBromo6mis crom 20 000
nB. Ero nena Op1a BaKHBI CHYKEHA Ha OJIMH U TOT e npoueHT. [locie Broporo cHu-
>keHus 1ieHa ctana 16 200 18, Ha ckoibko IPOIIEHTOB CHIKATACH 1IEHA KKIBINA pa3?

A) 9% B) 10% C) 11%. D) 12% E) 6onee 12%

Pemenne. [lycts nena camxanach Ha p%. Torna MoXHO COCTaBUTh ypaBHEHHE:!

Pz P (1 -2z = BL
20000(1 mﬂ) 16200.Pemassroypaaenne, nomyaum: (1 100) ™y
v 9
1 100 10 AP
Ortser: B.

3anaua 5. Kommanus uaBectuposana mo 100 000 eBpo B 1Ba GaHKa, COOTBET-
CTBEHHO, Ha |8-MeCsUHBIN TIepro]] C TIPOCTOH TOAOBOM MPOIEHTHOH cTaBkoit 0,6%
1 Ha 15-Mecs4YHBIN Mepuo ¢ MPOCTON TO0BOM mporeHTHoi ctaBkor 0,8%. Ha-
CKOJIPKO YBEITHYHUTCS MM YMEHBITUTCS KAITUTAT KOMIIAHUH, €CITH OHA BIOXKUT BCIO
cymmy B 200 000 eBpo B miepBBIid OaHK 3a 18-MecsqHbIN iepuon?

A)90espo B)100espo C)102espo D) 104 eBpo E) Gomnee 104 eBpo
Pemenue. 3a 18 wMecsiiieB B TepBOoM OaHKe BKJIAJ BO3pacTeT Ha

100 000- mocflz- 18 espo, Bo Bropom Oanke 3a 15 MecsleB BKJIag BO3-
pacrer wa 100 000- moflz -15 eBpo. Ecnm Bce MONOKUTL B IEPBBIA
Oank, To momyuum npupoct 200000 - 1;{"612 - 18 espo. Haiinem wmomynb
pasnocti: 100000 (- 18 + —=—-15) - 200000- ———-18| =

[1000(0,9+ 1) —2000-0,9| = 100 eBpo. Orser: B.
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3agaya 6 (3agaua ¢ KpaTrkuMm oTBeToM). OnHa ceMbsi oOHapyxuiIa, uto 60%
eé eKeMeCIYHOro 3apaboTKa YXOAUT Ha MUTAaHUE, Y4 — YXOAUT Ha OIUIATy CUETOB,
a ocrasiuuecs 6 TbIC. py0. — Ha JONOJIHUTENbHBIE pacxosl. KakoB romosoii 1oxon
9TON ceMbH?

Pemenue. Ilycts exxemecsunslii 1oxon cembn — X (ThIC. py0.). Torma ee pac-
XOZIBI MOTYT OBITh IpesicTaBieHbl BeipakenueM: 0,6x + 0,25x + 6. Tak xak u3 yc-
JIOBHS CJICIYET, UTO JOXOABI CEMBHU PaBHBI €€ pacxojaMm, TO MOIydaeM ypaBHEHHE:
0,6x+ 0,25x + 6 = x. Otkyzna nomyuaem, uto x = 40 thIC. py6. Torna ronosoit
noxox cembt paseH: 12 - 40 = 480 tricC. pyo.

3agaua 7 (3agaya ¢ pa3BepHYTBIM 0TBeTOM). CTOMMOCTH OpPraHM30BaHHOMN
9KCKYpcHH ObUIa pas3zesnieHa Ha KOJIMYECTBO YUSHUKOB Kilacca, U KaXIbld YUEHUK
JOJDKEH OBbUI 3aIIaTUTh OJUHAKOBYIO CYMMY — B IIeJI0€ Kon4ecTBo pybineit. B mo-
CJICZIHUII MOMEHT JABOE ydaIiuxcs 3a00Jenu, a pyruM yuYeHHKaM MPHIUIOCH J0-
mwiatuth o 200 pyoOneit. Haiimute cCTOMMOCTh TPyNIIOBOM 3KCKYPCHH, €CITH OHA
HaXOJUTCs B IIpeJienax oT 58 1o 67 TeIC. pyo.

Pemenue. [TycTs B Kiacce n y4ammxcsi, CyMMY, KOTOPYIO KaXK/IbIi U3 HUX JOJI-
’eH BHecTH x py0. Torma momyuum ypaBHeHne nx = (n— 2)(x + 200), oTkyna
x = 100n— 200 u 715 CTOMMOCTH SKCKypcuu monydaem: nx = 100n* — 200n.
Ecmu n =25,1025x = 62500 — 5000 = 57500 < 58000, He ynosnerBopseT. Eciu
n=27,710 27x=72900— 5400 = 67500 > 67000, He ynoBnerBopser. Jlena-
eM BBIBOJI, uT0 71 = 26 . CtoumocTs dkckypenn 26x = 67600 — 5200 = 62400
nB. OTBeT. 62,4 ThIC. pYO.

3.3. Bospacmnas epynna X — XI knaccoi

3agaua 1. bank pasmectun cymmy B 1 mMiH. py0. Ha aenosute. Hauucnenue
CPEJCTB MPOUCXOUT IO MPOCTOH rofioBo# npoieHTHOU cTaBke B 0,6%. Kakos 0Oy-
JIeT pa3Mep JeMo3MuTa B KOHIIE BOCBMOIO Mecsa?

A) 1,003 muH. pyO. B) 1,004 muH. py0. C) 1,005 muH. pyo.
D) 1,006 miH. pyo. E) 6onee 1,006 miH. pyo0.

Pemenue. 1 Mecsiunas craBka npu 0,6% TrOAOBBIX COCTaBISIET 28 _ 0,05%:
12

Torma uepes 8 mecsaues aenosut cocrasutr 1-(1+ 8-0,0005) = 1,004 man.
py0. OTBeT: B.

3anaua 2. B bonrapuu B3Hoc no crpaxoBke KACKO HOBOro MOTOIMKIIA CO-
crapisieT 480 jeBOB Ha MepBbIi roa. Bo BTopoi roa pasMep cTpaxoBOro B3HOCa
cokparmiics Ha 1%, a B TpeTnii ro] Ha 2% 10 CpaBHEHHIO C MPEIBITYIIUM rofoM. B
Ka)KIOM CIIeIyIOIIeM TO/ly CTpaxoBaHUe CHHXKaeTcs Ha 3% 10 CPaBHEHUIO C YPOB-
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HeM TpenpiayIero roga. Kakoi U3 3THX WHTEPBajIOB MOKPHIBAET CTPAXOBOW B3HOC
B IIECTOU T01?

A)(390;400] B)(400;410] C)(410;420] D) (420;430] E) (430; 440]

Pemienne. CTpaxoBOH B3HOC Ha IIECTOH ToA BbIpaXkaeTcss Mo Qopmye:
0,99-0,98-0,97% - 480 ~ 425,028 nes. Otser: D.

3agauya 3. MuTko Kynui IpoH 3a 275 J1€BOB C IOMOUIbIO KPEIUTHOM KapThl Ue-
pe3 POS-tepmunan marazuna apoHoB. CyMMa J0JKHa OBITH BHECEHA B OaHK, KOTO-
PBIi 00CITYKMBaeT KPEAUTHYIO KapTy, B TEUCHHUE JIBYX MecAleB. B koHIIe mepBoro
Mecsana Mutko noracuit 95 1eBoB. CKOJIBKO JIEBOB ¢ TOUHOCTHIO 70 0,01 oH 1omkeH
BHECTH K KOHIly BTOPOTO MECsIa, €CIM MpOoCcTas rofoBas MpOLEHTHAas CTaBKa 3a
WCIIOJIb30BAHUE KPEIUTHOM KapThl B 3TOM OaHKe cocTasisieT 18%7

A) 185,89mB. B) 184,13 18. C)182,7018. D) 18826 18. E) 186,83 1B.
Pemenue. Eciiu rogoBasi mporieHTHas cTaBka coctarisieT 18%, To MecsyHast:
g = 1,5% . CraBka npocTasi, 3HaYNT IPOLEHT HAYUCISIETCS JIMIIb HA OCHOBHOE

TeJ0 Kpenuta. B nmepBhlit Mmecsi noar Beipoc Ha 275- 0,015. OcHOBHOE TeNo Kpe-
nuTe MUTKO YMEHBIINI TP 3TOM Ha 95 51eBoB. OHO cTajo coctapisaTh 180 neBoB.
Bo BTOpO#i Mecs11 Ha 3TH IeHbIM OB HAYMCIIEH POIeHT: 180 - 0,015 JieBoB. MToro,
B KOHIIE BTOPOIO Mecslia €My HYKHO BHeCcTH 275-0,015+ 180- 0,015 = 186,825
JIeBOB, 4TOOBI roracuth Joir. OteeT: E.

3agaua 4. B banke B3saT kpeaut Ha cymmy 7 000 nomrapos. Cpok morameHust
Kpe/inTa COCTaBIIAeT O/IMH rojl. B KoHIle Kayk0ro Mecsa 0aHK HaYHCIIsIeT MPOIIeH-
ThI 110 TIpocToit cxeme. C 10 anpens no 10 uioHs 3TOro roja ObUIM HAYUCIEHBI TIPO-
IIEHTHI B cyMMe 56 nmoiapoB. B kakoit u3 yka3aHHBIX HHTEPBAIOB BXOIHUT TOA0BAsI
MIPOIIEHTHAs CTaBKa 10 KpeauTy?

A) [0,7%; 0,9%] B) [2,7%:; 2,9%] C) [4,4%; 5,2%)]
D) [6,4%; 6,6%] E) [8,7%; 8,9%]

Pemienne. O603HaYMM MECSIUHYIO NPOLIEHTHYIO CTaBKy 3a p%. B ykasanubiit
MEPUOA Ha OCHOBHOE TEJIO KPEeAUTa HAYMCICHUS MIPOLICHTOB IPOUCXOIMIN 2 pa3a

(mpouwto 2 mecsna). CrenoBarenbHO, ObUIO HAYUCICHO 2 - £_.7000 J01J1apoB
100

J0JITa, YTO COCTaBisAeT 56 nomnapos. [lonyunm ypasHeHue: 2 - ﬁ - 7000=56. Pe-

11as ero, MPUXoAnM K BbiBoay, uto B = 0,4%. /L1 momy4eHus roqoBo# CTaBKU 9Ty
BEJIMUYMHY HYKHO YMHOXUTh Ha 12. [Tonyunm 4,8%. Otser: C.

3amaua 5. llena oqHoro ToBapa ObLIA MOBBIINIEHA TPH Pa3a HA OHO U TOXKE KO-
JUYECTBO MIPOIICHTOB. M3BecTo, 9TO HavabHas IeHa ToBapa cocraisiia 200 eBpo,
a TIOCIIe BTOPOTO IOBHIMICHMSI OHA CTaia cocTaBisITh 338 eBpo. Haiinure meny
TOBapa Mocje TPETHETO TOBBIIICHUSI.
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A) 424,80 eBpo B) 436,20 espo C) 439,40 espo D) 442,60 espo E) 446,80 eBpo
Pemienne. O6o3HaunM 3a p% - NPOLEHT, HA KOTOPBIH MOBBINIAJACH LEHA
ToBapa Kaxabli pa3. Torma mnocie BTOPOro IOBBIIIEHUS OHA COCTaBUIA!

20001+ %)2 = 338. Penmm nomyuennoe ypasnenue. [lomyunm p = 30%.

Torma 1meHa ToBapa IMOCIE TPETHETO TOBBIIICHUS BBIpaXkaeTcs: (HopMyInoii:
338-1,3=239,4eBpo.

Otser: C.

3angaua 6 (3amaya ¢ kpaTrkuMm oTBeToM)= ['-3xa Jlecoa BHeca 40 000 py0. B
bark A n 30 000 py6. B bark B. O6a 6anka mpon3BOAST HAYUCICHHS TI0 BKJIA Ty 110
CXEME CIOKHBIX FOJ0BBIX MPOoI1eHTOB. IIpouenTHas ctaBka bane B Ha 0,5% BbI11Ie,
yeM IpoleHTHas craBka B banke A. Uepes 1Ba roaa r-xa Jlecosa cHsia €HbIU U
3aKpbUIa BKIQI6I B 000MX OaHKaxX. HailT IpOIIeHTHYIO CTaBKy Uit OaHKa A, ecin
o0rm1ast cymMMa IpOIIEHTOB, HAYMCIEHHBIX JByMs OaHKamH 10 00OMM BKJIaJaMm 3a
IBa rofa, coctasisieT 3134,75 pyo.

Pemenue. O003HaYMM TOMOBOW TPOIEHT MO BKJIamy B Oanke A 3a p%.

Torma momy4eHHy0 dYepe3 ABa Trofa CyMMY MOXKHO 3alHcaTh BBIPAKEHUEM:

40000 - (1 +ﬁ)2 +30000 (1 + ’”00“)2_ Bemursa u3 mee 70000 py6., noryynm

CYMMY HA4YMCJICHHBIX 3a 3TOT MEPUOA NPOICHTOB. Torma p HaljeTcs U3 peiieHus
2
YPaBHEHHUS: 40000 - (1 + i) 430000 (1 4 pros ) — 70000 = 313475
100 00

4000022+ 40000 . P 2p + 1 + 300002 F02F _ — 313475
100 10000 100 10000

800p + 4p% + 600p + 300 + 3p? + 3p + 0,75 = 3134,75

7p? + 1403p — 2834 = 0 Otkyna nomyvaem, uto p = 2%

3agaua 7 (3aga4a ¢ pasBepHYTHIM 0TBeTOM)= KOMIaHWs J0KHA BHIOPATH
OJIHY U3 JIByX MHBECTUIIMOHHBIX cTparteruil ans Biaokenus 50000 eBpo Ha TpexyeT-
Huit nepuof. [lepBriil — caenarh UHBECTULUH € J0XOAHOCTHIO 15 000 eBpo mocne
nepsoro roaa, 18 000 espo nocne Broporo u 22 000 eBpo nocine Tpetbero. [lomyuen-
HBIE TaKMM 00pa3oM CYMMBI OCTArOTCSl B 0aHKE ¢ KOMILIEKCHOM TOI0BOM MPOLEHT-
HOH CTaBKOHM 10 KOHIA neprona. Bropoil BapuaHT — ocTaBUThH BCIO CyMMY B OaHKe
TIO/1 CJIOXKHBIN TOOBOM Ha TpexJyeTHHI nepuo. Ha Beck cpok rogoBast NpoLeHTHAs
craBka coctaBisieT 5%. O0ocHyiiTe, kakas U3 IBYX CTpareruii siBisiercs: 0onee peH-
TaOCeBbHOM.

Pemienne. CyMMbl, HAaKOIUICHHBIE B KOHIIE MIEpUOAA Ul 00EUX CTparerui, Oy-
AYT:

S, =15000.1, 05 +18000.1,05+ 22000 ~ 57438 espo.

S =50000. l 05° ~ 57881 espo.

OTKy,Z[a CJICOAYCT, 4TO Ooiee peHTa6em,Ha BTOpas NHBCCTULIUS
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3.4. Cmyoenmol u 63pocivle

3agaua 1. OOmmii oxoa ceMbu A M3 Tpex uenoBek coctapisieT 3700€ B me-
cst, a pacxon — 2800€. OOmumid 10X0I ceMbU B M3 YEThIPEX YEIOBEK COCTABIISET
4200€, a oburue pacxomasl 3toit ceMbu — 3020€. Pa3HuIa Mex 1y YUCTHIM CPEIHUM
JTIOXOJIOM CEMBH B M YHUCTBIM CPEIHHUM J0XOJIOM CEMbH A 3a OJIMH TOJl COCTaBIISIET:

A) 60 € B) 3360 € C) 6000 € D) —-6000 €
E) 60 €

Pemienne. Yucteni exeMecsunblii goxon cembu A: 3700— 2800 = 900€.
Uuctenii exemecsunblii noxon cembu B: 4200 — 3020 = 1180€. Torma cpen-
HAH exxeMecsuHbIi goxon wieHa ceMbd A cocrasiger: 900:3 = 300€, a cembn B
—1180:4 = 295€. B ronosoii cpeanuii goxon wieHa cembr A: 12 - 300 = 3600€;
cembr B: 12-295 = 3540€. Cnenosarensro, pasuuia 3540 — 3600 = —60€.
Ortser: E.

3amaua 2. 2000€ momoxeHs! Ha 6eccpouHbIii neno3uT B 6ank nox 0,12% wHa yco-
BHSIX TIPOCTOM TOIOBOM CTaBKH. B KoHIIE TpeThero Mecsma co cuera 0bu10 cHATo 200€,
yepes yeThipe Mecsiiia Ha cueT nonokeHo S00€. Uepes 1eBATh MECSIIEB MOCIE OTKPbI-
THS IETIO3UTA cUeT OBLT 3aKpHIT. [lomyueHHas cymma (B €BpO) HaXOAUTCS B HHTEPBAJIC:

A) [2300; 2301) B) [2301; 2302) C) [2302; 2303)
D) [2303; 2304) E) [2304; 2310)
Pemenne. MecsiuHasi TIpOLICHTHAs CTaBKa: = = () 0] %. OCHOBHas cymma Iro-
1

cire pesty MecsteB cocraBmwia: 2000 — 200 + 500 = 2300€ . [IpoueHTHbIe HauuC-

0,01 0,01

JICHUSL: 2000 - .3=0,60 (3a mepBble TpHU MecALa); 1800 - -4 =0,72 (3a moce-
100

JIYIOIIHE YeThIpe MecsIa); 2300 - (1)’(?01

-2=0,46 (3a ocraBmmecs aBa Mecsmna). Oomre

npoueHTHble HauucaeHust: 1,78€. Tlocne 3akppiThs cueta cymma coctasmia: 2301,78€.
Ortsert: B.

3agaua 3. Cymma B 1000 € Oblna monoykeHa Ha TOJUYHBIA JIETIO3UT B Havalle
rozna. B Hadane BTOporo roja nocie Ha4uCIeHHs MPOIIEHTOB Ha 3TOT CYET JIOTIOJI-
HUTEeIbHO nojoxeHo ewe 1000€. B koHie BTOporo roja, nociie HAYUCIECHUs Ipo-
ueHToB cymma coctaBuia 2006€. Eciau HauncaeHue MpOUCXOAUT MO CXEME CIOXK-
HBIX TPOIICHTOB, TO TOJIOBAsI IPOLIEHTHAS CTABKA HAXOAUTCS B HHTEpPBAJIE:

A) [1%; 3%)] B) [0,1%; 0,3%] C) [0,01%; 0,03%)]

D) (0,3%; 0,5%] E) (0,03%; 0,05%]

Pemrenue. O003HaYMM MCKOMYIO MPOIICHTHYIO CTaBKy 3a p. [Ipumem s kpa-

TKOCTH 3aIliMCH 3a = —_—. KOHIIC IIEpBOI'o roga cymma Ha C4eTe COCTaBUT.
1+ lg 0 B
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1000- ¢, a B Hayane Broporo roxa Osuto mosoxero emte 1000€ u cymma cocra-
Biwta: 1000-(1+ ¢). B koHIe BToporo roga mociie Ha4UCICHHS MPOIEHTOB CyM-
ma crana: 1000-(1+ q)-¢g =2006. Pemmnm rnony4eHHOE KBaAPaTHOE ypaBHEHHUE:

-1£4/9,024
g’ +g-2,006=0, q,,, :#
Torna % =0,002 u p=0,2%. Ortser: B.

,H0 ¢ >0 cnenosarensho, g =1,002 .

3agaua 4. Llena napsl 00yBu B Mae cocraBmsiiia 80€. B Hawane uioHs nenHa
YBEIHMYUIACH Ha P,%, @ B aBIyCTE YMEHBIIMJIACH HA P,% MO CPABHEHUIO C LEHOU
B utoHe. [locie aToro meHa napel 00yBu coctaBmia 67,20€. Eciau u3BecTHo, 4TO
p,+p,=50 npu ycaoBuM, YTO 3a STOT IEPHOJ HUKAKKX IPYTHX U3MEHEHHUH He ObLIO,
LieHa Ha napy oOyBHU B MIOJIe HAXOIWIACH B HHTEPBAJIE:

A) [85;87] B) (87;90] C) (90; 94] D) (94;99] E) (99; 105]

Pemenne. Ilocie moBbllIeHHWsI IIEHBI B HWIOHE Tapa OOyBH CTajla CTOMTB:
80+80--PL; A mocme CHWKEHHS NEHBI B aBIyCTE€ CTOMMOCTh COCTaBMIIA:

80(1+%)(1_1%0):67,2; Beenen nns  cokpamieHus 3anucd  00O3HAYEHUS:

vl =X &=y, TOTAa 3aAa4da CBCACTCA K PCHICHUIO CHCTCMBbI ypaBHCHHfIZ

100~ 100
{(1 +x)(1—y) = 0,84; Ee pemenne npusomut Hac KBaJIPaTHOMY YPaBHEHHIO:

x+y=05
C1,5+4/3,61
X2 41,55 0,34 =0, x1,2:¥

, Tak kak x = 0, monmyunm x =0,2,

coorBeTcTBeHHO: p, =100x =20%. Torna B urone neHa Ha napy oOyBH ObLia:
80-1,2=96 €.
Ortser: D.

3angaua 5. Ha Geccpounsiii eno3ut BHecena cymma K€ mon 0,05% mpocroii ro-
JIOBOH CcTaBKU. B KOHIIE KaXI0T0 MeCsIla CO cueTa CHUMAETCsI o 2€ 3a 00CTy)K1Ba-
HHUEC ACIIO3UTAa. B xaxom HWHTCPBAJIC JOJIKHO HAXOAUTCA MUHUMAJIbHOC 3HAUCHNE K,
IIprU KOTOPOM I10 UCTCUCHHUC ABCHAALATU MECALCB IMMOCJIC HAYMUCICHUA IPOICHTOB
cyMMa Ha geno3ute Oynet He MeHbIe K (B eBpo)?

A) [42000; 45000) B) [45000; 48000) C) [48000; 51000)

D) [51000; 54000) E) [54000; 57000)
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Pemrenue. MecsaHbIi NpOLEHT NpH pocTol rofnoBoi ctaBke 0,05% cocTasiis-
er 0,05:12=0,004. Cymma Ha A€mo3uTe 110 HCTEYSHNH ABEHAIIaTH MECSIIEB Oe3
MIPOIICHTHBIX HAYUCIICHHUH cocTaBisieT: K — 24, Tak Kak KayKIbIi MeCsIT CHUMAJIOCh IT0

2€. A poLeHTHBIe HauncieHus Mexy i -teiMu i + 1 -mmecsuem (1 =0,1,2,...,11)

,004 . .
(K -i-2)=0,00004- (K —2i).

100

Torma Bce HauncieHus 3a 12-Th MeCSIIEB COCTABIT:

Ll 0+11
0,00004- 3" (K —2i) = 0,00004- (12K —2-

i=0

MOTYT OBITh MPEACTaBICHBI (HOPMYIION:

112) =0,00004 - (12K —132)

1 06m1as cymma B KoHIe 12-tu mecses K —24+0,00004- (12K —132) . Tak kak ona
JI0JDKHA OBITH He MeHblIe K, To mony4yaem HepaBeHcTBO: 0,00004 - (12K —132)>24.

Pemas ero, npuxoaum K BeiBody, uto K > 50011 €.
Ortser: C.

3anauya 6. [paxxnanuH uMeeT BO3MOKHOCTh nHBecTHpoBaTh 100 000 € B oqun
U3 IISITH MPOCSKTOB HA CPOK 3 roma. [010Bo# JOXOT OT MHBECTHIIMH B KaXKIbIi TIPO-
eKT TIpe/cTaBieH B Tabnure 1.

Ta6auuna 1
Mpoek _ [oxopn B Kotme roga: _
MepBbIvi rog, Btopon rog TpeTuii rog

| 20 000€ 80 000€ 9000€
Il 10 000€ 40 000€ 61 000€
1] — 90 000€ 20 000€
\Y — — 112 000€
V 108 000€ — —

B xakoli mpoekT emy ciiefyeT HHBECTUPOBATh CBOU JAEHBIM, €CJIN JKEIAEMbIH UM
MUHUMAaJIBHBIA cpeHerofoBoil mpupoct 3%?

Pemenne. Beenem oGosnauenus: P =100000 — unsecrupyemas cymma,

g=1 +% =1,03. Cymma (PV,), koTOpast OJIy4yeHa OT UHBECTHLUH B i-bIil IPOEKT

3a TpH Toza, MOXKET OBIThH HaiIeHa 1mo popmyiie:

LN LZZ + LI?, rae FV}, FV},FV} — obewmanHas (Oyayas) npuObLIb OT HH-
q q q

BECTHIINH B i-BIif IPOEKT 3a 1, 2 u 3 rox cooTBeTcTBeHHO. Toraa uncTas mpuobLTh (

NPV,) OT UHBECTUILINH B i-blif IPOEKT MOXeT ObITh Halinena: NPV, = PV, — F, . Ca-

PV, =
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MOM BBITOJJHOH SIBISETCSI MHBECTULHMSI B TOT IIPOEKT, KOTOPBIH JacCT HAMOOIBLIYIO
YHUCTYIO IPUOBLIB.

20000 N 80000 9000

—+ ;- =103061,42€, NPV, =3061,42€
1,03 1,03 1,03

10000 40000 61000

1

PV, = + D 2 2103236,22€, NPV, =3236,22€
1,03 1,03 1,03

Py, = 22000, 2000003136 47¢, NPV, =3136,47€
1,03* 1,03

PV, = % =10249587€ , NPV,, =249587€

pr, = 108090 _ 1 04854.37¢, NPV, = 485437€.

9
>

OtBer: MakcuMasbHasl YUCTast IPUOBUIL OT MHBECTHLIMY B IISITBIN MTPOEKT.

3agaua 7 (3agaya ¢ pa3BepHYTBHIM 0TBeTOM). [Ipu 3aKitoueHHH CTPaXOBOTO
noroeopa xuibe 0bi10 orieHeHo B 80 000€. CrpaxoBoii B3HOC coctaisiet 0,1% B
rog oT OHCHO‘IHOI\/'I CTOMMOCTH KHIIbg. CTOMMOCTE JKUJIbSI B Hayalie KaxXxaoro roaga
cHIKaeTcs Ha 1% 1o cpaBHeHHIO ¢ npeaslayeil. Eciu B TekyieM romy crpaxos-
LUK JIOJDKEH ObUT BOBMECTUTH YINEpO, HAHSCCHHBIN KIJIBIO, TO Ha CIICIYHOIIUN
roz cTpaxoBoi B3HOC cocTapisieT 0,15% ot croumoctu sxunbs. Ecnu B mepBoiit u
BTOPOI1 ol HEe OBLIO CTPAXOBBIX BBHIILIAT, & B TPETUH ro/l OBUTH, TO KAKOBBI:

a) CTpaxoBO# B3HOC 3a BTOPOI TOIT;

0) CTOMMOCTB JKWJIbS B TPETHI TOJ;

B) Pa3HMIIa MEX/1y CTPAaXOBBIMU B3HOCAMH 33 YETBEPTHIN U TpeTuii rox (B €Bpo)?

Pemenue. CtpaxoBoii B3HOC 32 NIEPBBIM TOJI: 1%1) -80000 = 80€ .

OrneHka Xuibsi BO BTOpo# roa:  0,99-80000 = 79200€ .

CTpaxoBoif B3HOC 3a BTOPOH TOJ: 10(;:) -79200 = 79,20€ .

OneHKa XWIbs B TpeTHil ToA: 0,99- 79200 = 78408€ .

CrtpaxoBoii B3HOC 32 TPETUH TOA: 10(;1) -78408 =78,41€.

OrieHKa XWIIbs B 4€TBEPTHIN ro: 0,99-78408 = 77623,92€ .

o o 0,15
CrpaxoBoii B3HOC 3a YETBEPTHIN I'OA: 100

- 77623,92 =116,44€ .
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CrnenoBarenbHO, pa3HUIA MEXITY CTPAXOBBIM B3HOCOM 3a Y€TBEPTHIi
u Tpetuit roga: 116,44 — 78,41 = 38,03€.
OtBet: a) 79,20€; 0) 78408€; B) 38,03€.

Hroru yuactus Poccuu B otummnuane

Ananus PE3YIbTAaTOB YYACTHUKOB OJMMIINAABI IPOBOAMUIICA HAMH HE TOJIBKO B
LECJIIX BBIABJIICHUS IPU3CPOB U HO6€I[HTCHGI>1, HO TaKX€ U B LCJIAIX NOJYYCHUS OTBC-
TOB Ha BOIIPOCHI O KAY€CTBE OJIMMIIMAHBIX 3a;[aH1/1171, 0 HAJIMYUHU WIN OTCYTCTBUU
MOJIOKUTEILHON TUHAMUKY B YPOBHE Pa3BUTHsI (PUHAHCOBOM rPaMOTHOCTH y4acT-
HUKOB Pa3HbIX BO3PACTHBIX KaTErOpUil.

Hwxe mpejcraBieHO pacrpeseiieHUe KOJMYeCTBa HaOpaHHBIX Y4aCTHUKAMHU
0aJUTOB B KaXKI0M BO3PACcTHOM KaTeropuu (MakCHUMabHO BO3SMOXKHBIN 0asuT JIjIs Ka-
kot kareropuu — 30).

o BoapacTtHaa_rpynna
|
—]

3
—

40

309

YactoTkl

20

T T T T T T T T T T T T P T T T T T T T T T T T T T 017
013567 8 91011121314151617 1819202122 232425262728 30

Pucynoxk 1. Pacripenenenue 0auioB B KaX/10i BO3PACTHOM KaTEeTOPUH y4acT-
HHUKOB OJIUMITIHAAbI

PucyHok nokasbIBaert, uTo B Bo3pacTHbIX Kareropusix V — VI kiacest u X — XI kiac-
CBI HET HY OJJHOTO YYaCTHHKA, HAOpaBIIIero MakCUMalIbHOE Kon4ecTBO OaimioB. [1pn
9TOM pacIipe/ieNieHie B MII/IIIEH BO3PACTHON KaTerOpHy MMEET SIBHO BHIPAKEHHYIO
MIPaBOCTOPOHHIOI0 ACHMMETPHIO, YTO TOBOPHT O HU3KOM YPOBHE (DMHAHCOBOM TpamMoT-
HOCTH OOJBIITHCTBA YYAaCTHUKOB 3TOTO BO3pAcTa. XapakTep paclpenesieHni mocTe-
TIEHHO MEHSETCSI — CTAHOBUTCS Bce Ooiee paBHOMEPHBIM TP MOBBIIIIEHUH BO3PacTa
ygacTHHKOB. HamOosee paBHOMEpHOE pacrpezeieHre HaOMroaaeTcss B BO3PACTHOM
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KaTeropuy CTYACHTHI ¥ B3pociibie. [1o Bcell BUIMMOCTH, STH H3MEHEHHST 00YCIIOBICHBI
JIUIITH COITUATIBHBIMU (DaKTOpaMy — TTOBBIIIIEHHEM (DMHAHCOBOI CaMOCTOSITETIFHOCTH B
niepuon B3pocieHnst. Caenarb BEIBOJT O 3HAYMMOCTH Mep, HallPaBICHHBIX Ha OOy4YeHHe
OCHOBaM (DMHAHCOBOM TPaMOTHOCTH, TAKHE W3MEHEHHS HE TTO3BOJISIIOT.
J11st OTIeHKH BO3MOYKHOTO BIMSTHHSL Ha PE3YJIBTaThl OTHOCUTEIEHON TPYIHOCTH 3a-
J1a9 MBI TIPOBEJY aHAJIN3 YCIIETITHOCTH MX PEIIeHNs] yYaCTHUKAMH OJIMMITHAIBI (pHC. 2).
90,00%
80,00%

70,00%

60,00% - \
50,00% / \

40,00% -
30,00% N S
20,00% '
10,00%

0,00%
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[=a}

— - OK]  —F-Q KN 10-11kn CTYOEHTDI

Pucynok 2. Yenemnocts pemenus 3anad NeNel — 6

Juarpamma TMokasblBaeT, 4yTO B MJaJIIel BO3PacToil Kareropuu Handosee
TpyAHOH oka3zanach 3afaya Nel (pemmm 16,5% ywacTHHKOB). DTO OOBSCHSET-
cs1 0COOCHHOCTSIMH MOCTPOCHMS IPOrpaMM 1o Maremaruke B Poccun. 3amaun Ha
YacTH U ONEPALHUIO COKpAIEHHs APOOeH yUeHUKH HaYMHAIOT M3y4aTh TOJIBKO B 6O
KJlacce, Tak 4YTO MHOTHE YYaCTHUKM MOIJIM HE 00J1a/1aTh 10CTaTOYHBIMU 0a30BbIMU
3HaHUSIMHA HAa MOMEHT IpOBeJeHUs onumMiuaasl. Kpome Toro 3agada ycinoBHsmIach
HEOOBIYHOCTBIO TIOCTAHOBKHU BOIPOC, KOTOPBIN HE BCTPEYAETCS B IIKOJIBHBIX yueo-
HUKax MaTeMaTHKU. B crapieil Bo3pacHON KaTeropuu MIKOJIBHUKOB HEOXKHIAHHO
TPyAHOH oka3zanach 3amada Ne3 (pewrmnu 15% ywactHuxoB). Ee pemenne tpebo-
BaJIO CHELUAIBHON MMOATOTOBKU: TOCTATOYHO [TyOOKOTO MOHMMAaHHS MEXaHU3MOB
KpeAUTOBAHNUS, BIAJCHUS MOHATHAMM TOJOBasg M MECSYHAas MPOLIEHTHAs CTaBKa,
MIPOCTHIE U CIIOKHBIE TIPOLIEHTHI. B KaTeropuu CTyneHTh! U B3pOCIIbIe HEMPOTO3H-
pyeMasi TpyAHOCTh BO3HHKIIA TIpH pemieHnn 3anadn No2 (pemmnu 40% ydacTHU-
KOB). 3a1a4u JaHHOTO THIIA TPAAULUOHHO BXOJST B KOHTPOJIBHO-U3MEPHUTEIbHBI-
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Mu marepuansl EI'D nmo marematuke B Poccuu u moToMy SIBISIIOTCS IPEIMETOM
CTEIMALHONW TOJTOTOBKH. BO3MOXKHO, TPYIHOCTH y4alIuXcs ObUTH BBI3BAaHBI C
BKITFOYEHHEM OOJIBIIIOTO KOJIMYECTBA JTAHHBIX O JIBKCHUSAX JICHE)KHBIX CPEJCTB Ha
JIETIO3HTE.

3a pemenne 3aaa9n No7 (C pa3BEpHYTHIM OTBETOM) YIaCTHUKH MOTIIU ITOJTy9NUTh
1o 10 Gamno. B Tabmure 2 mpeacTaBieHbl pe3yabTaThl pElICHUs TaHHOW 3a1a9H
IO BO3PACTHBIM KaTETOPHUSIM.

Tabauna 2. Pe3ynsraTsl penieHus 3agadu 7

Bo3spacTHas 3apanve_7
rpynna 0 1 2 3 4 5 6 7 8 9 10
1 77.3% | 1,0% 9,3% 1,0% 11,3%
2 84,5% | 1,0% | 1,0% | 1,0% |1,5% | 0,5% | 1,5% 2,5% 6,5%
3 70,0% 3,3% 6,7% | 1,7% | 6,7% | 1,7% | 1,7% 8,3%
4 27.3% | 7,8% 16,9% 5,2% 9,1% | 33,8%
Buenomno | 24 g0 | 1906 | 0,8% | 6.2% [1,3% | 0,4% |2,4% | 0,2% | 1,1% | 1,3% | 12,4%
BCeM rpynnam

C 3amadeii c pa3BepHYTHIM OTBETOM JTIyUllle CIIPAaBUIINCh YYaCTHUKU BO3PACTHOM
KAaTErOpUM CTYAEHTHI U B3pOCIbIE. TPETh YYACTHUKOB PELINa JaHHYO 3a1a4y I10JI-
HOCTBIO ¥ MOTy4riIa NONHBIH 6amn — 10 6amtoB. B 3Toit kaTeropuu nanHas 3aaada
Obla CBSI3aHA C OLEHKOW CTPAaxOBBIX B3HOCOB M PAacu€TOM CTOMMOCTH XKHJIbSI U
MpeArnoaraia mociIeA0BaTeIbHOCTh IEHCTBUH (pacueToB) MO ro/iaMm.

XyKe BCEro pe3yibTarbl PELIEHUs 3a1a4M C Pa3BEPHYTbIM OTBETOM Y YYaCTHH-
KOB BTOpO Bo3pacTHOM kareropuw, T.e. ydaumxcs VII — IX kmaccoB. OcHoBHas
YacTh 9THX YYaCTHUKOB HE CIpaBUIIACh ¢ 3TOH 3anayeit (84,5%). DTo oObsicHsIeTCS
HEOOXOJMMOCTBIO IPUBICYCHHUS K HCCIIEIOBAaHUIO MaTeMaTH4eCKOl MOJICTTH HETpa-
JULAOHHBIX METOZOB PELICHNS YPaBHEHUI.

Huskue pe3ynsraTsl B pelieHUH TOCIEAHEH 3a1adu (3aladd ¢ pa3BepHYTHIM
OTBETOM) M Y YYaCTHHUKOB TpeThel Bo3pacTHOM kareropuu. Y yuammxed X — XI
KJIaCCOB TPEeOOBAIOCH 3HAHUE PA3JIMYHBIX BUJOB TOJJOBBIX CTABOK.

ITonBoxast UTOTH MTPOBEIEHHOMY aHAIM3y CIENYET IOAUYEPKHYTh BAXKHOCTH Op-
raHu3aluy LEJECHANPABICHHOW KOMIUJIEKCHOW MOATOTOBKM K JIaHHOW OJIMMIIHAJIE,
BKJIFOUAIOIEH OCHOBbI YKOHOMMYECKUX 3HAHUM, IIPUEMOB U METOJOB PELICHUS
OJIMMITMA/IHBIX MAaTEMATUYECKUX 3a/1a4.

NOTES

1. Strategies for improving financial literacy in the Russian Federation for 2017 —
2023.(2017) Approved by Order of the Government of the Russian Federation of
September 25, 2017 Ne. 2039-r. Retrieved from http://www.garant.ru/ products/
ipo/prime/doc/71675558/#ixzz5fog1 5nVr (in Russian)
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2. The project of the Ministry of Finance of the Russian Federation and the World

Bank “Promoting the increase of the level of financial literacy of the population
and the development of financial education in the Russian Federation” (2011).
Retrieved  from  http://www.minfin.ru/ru/om/fingram/about/targets/index.
php#ixzz304rISbZB (in Russian)

. Financial literacy of Russian students (based on the results of the international
program PISA 2012). Repot of the Russian Academy of Education. Center
for assessing the quality of education Retrieved from http://iro86.ru/images/
documents/RCOKO/Ocenka kachestva obrazobaniya/prez/PR_FL
PISA2012.pdf

. New Achievements of Russian Students. Financial Literacy (based on the results
of the international program PISA 2015) https://vashifinancy.ru/upload/ iblock/
58¢/58¢cd4b647f3db00fbb58c50b6ab7a952.pdf
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BULGARIAN OLYMPIAD ON FINANCIAL AND ACTUARIAL

MATHEMATICS IN RUSSIA

Abstract. Improving financial literacy for all segments of the population is a
global problem which solving is aim of many international and national projects. It
is not possible to find a sufficient solution without drawing attention to mathematical
methods for adequate understanding and assessment of financial situation and taking
optimal decisions. This is the goal of the Olympiad, established by two Bulgarian
universities: the Higher School of Insurance and Finance (VUZF) in Sofia and the
Economics University in Varna. Russia participated in the 2018-2019 edition of the
Olympiad for the third time.

This paper presents the Olympiad task solutions and gives information about the
solution difficulties faced by the students. The authors hope that this information
will be helpful for Olympiad questions developers and the participants’ coaches.
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