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®UHAHCOBO-AHANIUTUYECKUN NMPOIPAMMHbIN KANTbKYNATOP
Ans BbINONMHEHUA BANKOTHBLIX PACYETOB B YCJTOBUAX
CTOXACTUYECKWU HEONPEQENEHHON BHELUHEA 3KOHOMMWYECKOW CPE[bI

Ipusedenvl 0cHOBHbIE C8OCHUs O YUHAHCOBO-AHATIUMUYECKOM NPOSPAMMHOM KANbKYJAMOpe, NPEOHA3HAYeH-
HOM OJis1 8LINOAHEHUS BATIIOMHBIX PACUEMO8 8 YCLOBUAX CIMOXACMUYECKU HEONPEOeLEHHOU GHeUIHel IKOHOMUUECKOU
cpeovt. Kanvkynsmop oyenusaem 3¢@pexmusHocms 0eno3uma no ciedyioujum cxemam. pasmeujerue 0eno3uma 6
UHOCMpanHOU eaniome 6e3 KOHEePCUl, pameujeHue 0enosuma 6 UHOCMPAHHOU 8anome ¢ OBOUHOU KOHEepcuell,
pasmeujerue 0eno3uma 8 HayUOHAILHOU 8amome 6e3 KOHEEPCUU, pasmeujerue 0eno3uma 6 HAYUOHAALHOU 8aome
¢ 0801IHOU KOHGepcuell. [l BbINOIHEeHUs PAciemod UCHOAb306AHA UHMEPSATbHAS U e6KIU006a apupmemuru. Kano-
KYISIMOP peanusyem GblNOJHEeHUe GbIMUCICHUI HA OCHOGE KAACCUYECKOU CUCIEMbL AKCUOM UHMEPSEAIbHOU apudg-

Mmemuku, cucnemvl aKkCuom Kayxepa u HecmaHdapmHOL? cucmemsl AKCUOM.

Knwueswvie cnosa: KOH@epcusl edjirom, 6AaliOniHbvle onepayuu, UHmMepedajbHble 6blYUCIEHUA, CUCmeMa aKCuom
KJaccuyeckoul uHmepeaJleoﬁ mamemamuxku, cucmema aKkCuom Kayxepa ons UHmMepealbHblx 6blunﬂeHuﬁ, cucmema

aKcuom HecmaHdapmHOﬁ uHmepeaJleoﬁ mamemamurku.

BBepeHue

B ycloBusIX BBICOKOH BONATIIFHOCTH BAaIOTHBIX
KypCcOB, HaOJIoJaeMod B IIOCIIEZIHEE BpeMsl B YKpawHe,
yCIIeX XO3SIMCTBYIOMMX CYOBeKTOB (Kak (HMpM, Tak M J0-
MOXO3SIICTB) 3aBUCUT OT TPABIJIBHO MPUHSTBHIX PEIICHUH
Ha BJIFOTHOM pbIHKE. B YKpanHe MOKyInka BalOThI Tpa-
JIMIMOHHO PacCMaTpUBAaeTCsl KaK CPEJCTBO COXPAaHEHUS
rpuBHeBbIX cOepexxennit. [lo mannpiM HanmonambHoro
Oanka Ykpaunsl, B 2013 T. yncTas NMOKyIKa HaceJeHHEM
BAJIIOTHI (pa3HUIIA MEXKAY KYIUIEHHBIMH WM TIPOJaHHBIMH
obbemamu) coctasiia $ 2,9 mipa. rpH. (BTpoe HUKe, YeM
B TIPEIBIIYIIIEM IOy, KOrma n3 OaHKOB BBIBEIU OKOJO $
10.2 mupa. rpH.); Bo BpeMms EBpoMaiimana ObLT caMbIit
OONBIIION TTOKA3aTeNb YMCTOM TMOKYIKHA HACEIICHUEM Ba-
TFOTHI — 0K0JI0 $ 1 Mitp; B 2014 1. 4KcTas OKYITKA BAIIO-
TBI HAceJIeHHeM cocTaBmia $ 2,4 Mipa. DTH JaHHBIE TPH-
BelieHbl Ha oduimansHoM caiite HarpionansHoro Ganka
VYxpawuns! (//http://www.bank.gov.ua/control/ uk/allinfo).

3a mocneaHue ToAbl HeCcTaOWIBHOCTh OOMEHHOTO
Kypca Hal[MOHAJIbHOW BaJIIOTHI, OOYCJIOBJIEHHAs! HEOI-
PENeNeHHOCThI0 TAKUX MapaMeTpoB, KaK YacToTa U CKO-
POCTh €ro M3MEHEHHs, BbI3BaHHAsI COBOKYITHBIM JEHCT-
BHEM BHEIKOHOMHYECKUX (PAKTOPOB, 3HAYUTEIHHO CHU-
3WJa KayeCTBO CTATUCTUYECKOTO IPOTHO3MPOBAHMs €€
kypca. Cieayer OTMETHTh, YTO BEPOSITHOCTHBIE MOJIEIIH
B MOAOOHBIX CITy4asX MOT'YT OKa3aThCsl HE TOJIBKO Oec-
MOJIE3HBIMU, HO W BpEIHBIMH: BaJIOTHBIE OMEPALUH
YHUKAQJIBHBI C TOW TOYKU 3PEHHs, YTO OHU CBSI3aHBI C
KOHKPETHBIMH TOKYIATEISIMU, NEHCTBYIOIIUMH B KOH-
KpETHBIX YCIOBUSX. B 3TOM cilydae He BBIITOJIHSAETCS
OCHOBHOW T'HOCEOJIOTMYECKUH TPHHIUII TEOPHU BEPO-

SITHOCTEH — APrOJMYHOCTh aHcaMOust coobITuid. Vcxoas
U3 3TOTr0, MOXKHO CIIeNIaTh BBIBOJ, YTO HawOoliee ajek-
BaTHBIM MAaTEMaTHYCCKUM allapaToM Ui y4deTa BCEro
KOMIUICKCA HEOMPEICICHHOCTEH MPH PEIICHUH IUI0XO
(hopMaIM30BaHHBIX 337a4 (PHMHAHCOBON M WHBECTHIIMOH-
HOU NEATEIHHOCTH OaHKOBCKOTO YUPEXKICHHS SBIIACTCS
HCIIOJIb30BaHUE METOIOB HHTEPBAILHOMN apu()METHKH.

AHaau3 aurepaTtypsl. B padorax [1 — 4] moapo6-
HO PAaCcCMOTPEHBI 3a1a4H, BO3HUKAOIIUE IIPU BBIMOJIHE-
HUM BaJIIOTHBIX Pacy€ToB, METOMbI MX PEIICHUSI U KO-
HOMHUYECKHH CMBICT MOJIyd4aeMbIX pe3yibTaToB. He-
CMOTpS Ha UCIOJIb30BAHUE B UCCIICIOBATEIBCKUX IICIISX
COBPEMEHHBIX METOIOB ITPOrHO3UPOBAHUS BAJKOTHOTO
Kypca, TPU MPOBEJCHUU OOJBIINHCTBA MPAKTHUYCCKUX
pacuéToB MPUMEHSIOT METOAUKY, OMHCAHHYIO B paboTe
[5, C. 30 — 35]. Tak, kak onHMcaHHBIH B JaHHOM COOO-
IICHUH (HUHAHCOBO-aHATUTUYCCKUN KaJbKYJISITOp HC-
MOJIb3YeT MMEHHO 3Ty METOJIHUKY, TO PacCMOTpUM eé
OAPOOHO.

Beeném cnenyromme abopeuarypsl: CKB — cBo-
00IHO KOHBEpTHUpyeMas BajiioTa, HB — HalmoHaabHas
BaJoTa. bynem paccMaTpuBaTh CIACIYIOIIHME ONEPAIIUY:

1. Pa3zmenienue nemno3ura B MHOCTPAHHOHN BaJIlOTE
6e3 kouepcun: CKB—CKB.

2. Pa3zMmernienue emno3ura B ”HOCTPAHHOH BaJIlOTe
¢ aBoitHoi konBepcueit: CKB—HB—HB—CKB.

3. Pa3menienue eno3uTa B HAIIMOHAJILHOM BaJTio-
Te 0e3 konBepcun: HB —HB.

4. PazMmernieHue IeTo3UTa B HAIIMOHATBHON BaTo-
Te ¢ aBoHoM kouBepcueit: HB—CKB—CKB—HB.

B nanbHeilileM HCMoONb3yeM CIEIYIONINE YCIOB-
HbIe 0003HAYCHUS:
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P, — cymma nenosura B CKB; P, — cymma neno-

suta B HB; S, — Hapamennas cymma B CKB; S, — Ha-
pamenHas cymma B HB; K — kypc oOMeHa B Havane
onepamuu (kypc CKB mo orHomenuto k HB, BeIpakeH-
Helit B enunmax HB); K; — kypc oOMeHa B KoHIIE ore-

pauuu, kypc CKB mo otHomenuto k HB, BeIpaskeHHBIIH
B eqununax HB; n — cpok nemosuta (rofsl); i — rogoBas
CTaBKa HapaleHus Ui aeno3utoB B HB; j — romosas
cTaBka HapaieHus s aeno3utoB B CKB; iop - 10XOJI-

HOCTb OIlepalvy.

PaccMoTpum BapuaHT pa3MeleHUsl JENOo3UTa I10
cxeme: CKB—HB—HB—CKB.

Koneunas cymma BamtotHoro nemnosuta B CKB, ¢
y4€TOM pocCTa BKJaJa MO CXEME IMPOCTHIX MPOIEHTOB
MOXeET OBITh OIpEe/eICHa, UCTIONb3Ysl BBIPAYKECHUSL:

S, =P\,K0(1+ni)KL; 1)

1

v

s =P\,§—?(l+ni). @)

OueBUIHO, YTO C MO3UIUN KIACCUYECKON MaTeMa-
TUKU 3TU BBIPOKEHHS YKBUBAJICHTHBI. B pabote [6] oT-
MEYEHO, YTO B HHTEPBAJIBLHON apU(PMETHUKE BEIHUHUHA
HMHTEpBaJla, COJEPXKAIIETO PEe3yabTaT BBIUMUCICHUMN, 3a-
BHCHUT OT BHJa (YOPMYIIBI, IO KOTOPOH STH BBIYUCICHUS
BBIIONHAIOT. OOOCHOBaHME BBIOOpAa TOTO WJIA HHOTO
BBIPAYKCHUS OYIYT PACCMOTPEHBI HIDKE.

MHOXUTENb HapaliuBaHUs JEMo3UTa IIPH  €ro
pasmemiennn 1o Bapuantry CKB—HB—HB—CKB
OMPEJIEIAIOT, UCIIONB3YS BhIPAXKEHHS

Ko, .
m=—-(1+ni); 3
(1) ®
1+ni
m=——. 4
K;/Kq

OTtHOCUTENBbHYI0 3P (PEKTHBHOCTh paccMaTpHUBae-
MOH Orepanuu, BETUYUHY i,, OLEHUBAIOT IO YCIIOBHIO:
s Sv — Pv
i, =—"/——. (5)
P,n
v
Ji1s1 €€ OleHUBaHUSI UCTIONB3YIOT BBIPAYKECHUSL:

(Ko/Ky)(1+ni)-1

i,= - ; (6)
i, =((1+ni)/(K; /Kg)~1)/n; (7)
i, =(m-1)/n. ®)

BenuunHy mpesenbHBIX 3HaueHWE aOCONIOTHOTO
K, u otHOCUTENBHOTO K,y KypCcOB OOMEHa B KOHIIE Olle-
paumy, oreHuBamnmx €€ 3QdexTHBHOCTD, Onpenens-
10T, UCTIONB3Ys BhIpaxkeHus (9) u (10):

1+ni
K., =K ; 9
nv 01+nj ( )
1+ni
= . 10
w 1+nj (19)

[IpaBuo NpUHATUSA PELICHUS B CIy4ae UCIIOIb30-
BaHusA BenuuuHsl K, cnenyromee:

— ecm K., <K;, TO BHIromeH BapuaHT
CKB—HB—HB—CKB;

— ecm K., 2K;, TO BHIromeH BapuaHT
CKB—CKB.

[TpaBUIIO IPUHATHS PEIIEHHUS B CIydae HCIIOJIb30-
BaHUA BenuuMHbl k,, ciaemyromee: ecmu k., <k, To
CKB—HB—HB—CKB;
k,y =k ,T0 BeIrongen Bapuant CKB—CKB.

BBITOJICH BapuaHT €Clin

B ycnosuu (10) npussito, uTo:
k=K;/Kg . (11)
PaccMotpum  4eTBEPTHIN BapuaHT pa3MeENICHUs
neno3uta no cxeme: HB—CKB—CKB—HB.
Hapamennyio cyMMa B HallMOHAJbHOW BaJIOTE,
BENUYUHY S, ONPENENSIOT, UCTIONb3Ysl BBIPAYKCHUSL:

P
S, = (1+n)K; ; (12)
Ko
K
S, =P, (1+n_])K—1. (13)

0
D PEeKTUBHOCTh pacCMATPUBACMOI OMEPAIIUU OIl-
penensioT No yCIOBUAM:

i, =((Ky/Ko)(1+nj)~1)/n; (14)

i, =(k(1+nj)-1)/n. (15)

[IpaBuiia NpUHATHS PELIEHHUS O BHIOOPE OJHOTO M3

JIByX BapUaHTOB (BapuaHTa 3 wiM BapuaHTa 4), TO eCTbh

pasMelieHre Aero3uTa B HAIMOHAIBHOW BallloTe 0Oe3

kouBepcun (HB —HB), win pa3menienue nemosura B

HallMOHAJIbHOW BaJllOTe€ C JBOWHOM  KOHBepcuen
(HB—CKB—CKB—HB) cienytoriue.

IIpu wucnons3oBanum BenwyuHbl K,, npuHIMaeMm

cnenyromee: ecan K, >K;, To BeIrogeH BapuaHT

HB—CKB—CKB—HB; ecin K, <K;, To BrIrozsen

BapuanT HB—HB. Ilpu wucrons30BaHUN BETHYHHEI K,y
NpUHUMaeM crefyromee: ecau k,, >k, To BeIroneH

Bapuait HB—CKB—CKB—HB ecin  k,, <k, 10
BBITOZIeH Bapuant HB—HB.

OnwucaHHbIe METOBI IPUHATHS pEIIeHUsT 00 OleH-
Ke (P PEKTUBHOCTH NpeIIaraeMoro crocoba pasmenie-
HUS JICTIO3UTa B KaJbKYISTOPE pPEaIM30BaHbI B BHIE
KJIACCHYECKOH (eBKJIMOBOW) U MHTEpBaJIbHOU apupme-
TUKH. TeopeTndyeckue OCHOBBI BBITIONHEHUS! HWHTEp-
BaJIbHBIX BBIYMCIICHUH pacCMOTpPEHBI B paborax [6, 7].
[Tpumepsl TpUMEHEHUE 3TUX METOJOB B INPOIECCE BbI-
TOJTHEHUs1 (PUHAHCOBBIX PacyEéTOB PacCMOTPEHO B pabo-
Tax [8, 9]. Haubonplee pacpocTpaHeHHE B HACTOSIIEE
BpeMs MOJYYHIU TPH OCHOBHBIX CHCTEMBI aKCHOM BBI-
TIOJIHEHHSI MaTeMaTHUECKUX OIepaIvii ¢ UHTEPBaJIbHBI-
MH YHUCIaMU. DTO KJIacCHYeCcKash aKCHOMaTHKa WHTeEp-
BaJIbHOM apU(pMETHKH, M3JIOKEHHas B paboTax [6, 7],
cucreMa akcuoMm Kayxepa, nsnmoxeHHas B padore [7] u
cHCTEMa aKCHOM HECTaHAApPTHOW WHTEPBaJBbHON apud-
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METHKH, U3JI0KeHHas B padore [8]. BiausHue Buna BbI-
OpaHHOH CHCTEMBI aKCHOM Ha BEIWYHMHY HTOT'OBOTO
HHTEpBaJIa UCCIICIOBaHO B paborax [9, 11].

IMocranoBka 3amaun. Co3jaHue crenUuaTU3UpO-
BaHHOTO MPOrPaMMHOr0 (PUHAHCOBO-aHAIUTHIECKOTO
KaJbKYJISITOpa, NpeIHa3HaYeHHOTO [UIsS BBIMOJHEHHS
BaJFOTHBIX PACUYETOB C MCIOJIb30BAHUEM aKCHOM HHTEp-
BaJIbHOW apu(METHKH JUIsl BHIOOpA HAMIYUIIEro CII0CO-
0a pa3MeIIeHus JeTIO3HTA.

Mony4yeHHble pe3ynbTaThl

OnucaHHBI B HACTOSAIIEM COOOIICHHUH IPO-
IpaMMHBIH  (PMHAHCOBO-aHAUTUYECKUH KaJbKYJSATOD
TIpe/ICTaBIIsieT COOOH JanbHeiiee pa3BuTHe padoT, BbI-
TIOJIHEHHBIX aBTOPaMHU paHee W 3allMIIEHHBIX CBHUJIE-
tensctBamMu [12, 13]. B HéM peannzoBaHa MeTOIMKA
BbIOOpa HAWJIYYINEro pa3MelIeHHs JAENOo3UTa, IpUBe-
IeHHass B pabore [5] W omuchiBaeMas YCIOBUSAMHU
(1)...(15). Bce BbIuMCIIEHUS! BBIOIHSIOTCS C UCIIONB30-
BaHMEM KIJIACCHYECKONH aKCHOMAaTHKU HHTEPBAJIbHOM
apu(MeTUKH, CUCTeMbl akcuoM Kayxepa W cHCTEMBI
aKCHOM HECTaHJapTHOW MHTEPBAIBLHOH apU(PMETHKH.

B omuiceiBaeMoM (pUHAHCOBO-aHAJIUTHYECKOM Kallb-
KYJIATOpE, 110 CPABHEHHIO C paHee pa3pab0TaHHBIMH KaJlb-
Kymsitopamu [ 12, 13] nobGaBneHs! [Be HOBBIX (DYHKIIUN:

1) BBIOOp MHTEPBAIILHOTO YHCIIA, UMEIOIIEr0 Hau-
MEHBUIYIO NIUPUHY;

2) BBINOJHEHNE ONEpAlMU CPABHEHUSI WHTEPBAIIb-
HBIX uyucen s peanusanuu otHomeHus «bOJIBIIE
nm «MEHBIIE».

[epBas ¢pyHKIMS HY)KHa JJ1s1 BBIOOpa U3 HECKOJIb-
KX PE3YJAbTATOB BBIYUCICHUS OTHOM W TOW JKe Bellu-
YHHBI TOH, KOTOpasi IMEET HAUMEHbBITYIO0 HEONpEeAeIEH-
HOCTh. B 3TOM cnydae Mepoil HeonpeaenEHHOCTH CIIy-
JKHT IIHPHHA IT0Jy4aeMOro HHTEpBaa.

Bropas ¢yHkuus HeoOXoamma ajsl peau3aluu
NpaBWiia TPUHATHS PEUICHHS O HaWIydllleM CIocode
pa3MeleHus Jero3uTa.

PaccMoTtpum MHOXeCTBO R-MHOKECTBO JEHCTBH-
TenbHBIX yHcen. OnpenenuM 3aJaHHOE HA HEM HHTeEp-
BaJIFHOE YHUCIIO A CIIETYIOIIM 00pa3oM:

A=[g;5}={xeR{g<x£5}. (16)

J11s1 HeMOCPEICTBEHHOT'O BBIYHCIICHHUSI BBIPAKEHU I
(1)...(15) ucnonmp3zyem TeopeMy 00 WHTEPBaJIBHOM pac-
mupeHny (QyHKIUHA, TpUBENeHHYI0 B padorax [6, 7] u
MPOrPaMMHO PEaM30BAHHON B OMUCHIBAEMOM (DHHAH-
COBO-aHATTUTHICCKOM KaJbKYJIATOPE.

[IupuHO¥ HHTEpBaa HA3bIBAIOT BETUUHHY:

widA =a-—a. (17)

s Ay, A, ... A, ... A, UHTEPBaJBHBIX YHUCEI,
MOJYYEHHBIX I10 Pe3y/IbTaTaM N BBIUUCICHUN BETUYHHBI
A, B KauecTBe pe3yibraTa E, BeIOMpaeM TO 4HCIO, IS
KOTOpPOT'O CIIPaBeUINBO YCIOBHE:

E, =min(widA;). (18)
1

Jlnsa pelieHus MOCTaBIEHHOM 3afaud INpemoXKeHa
MporpaMMHasi CUCTeMa, pealn3oBaHHas Ha si3bike C# u
TI03BOJISITOIIAs] BBITIONHATH PacyeThl, OCHOBAaHHbBIE HA TPH-
MEHEHHUH PaCCMOTPEHHBIX B TAHHOHM pabOTe CUCTEM aKCH-
OM HMHTEpBaJIbHOW MaTeMaTHKH. [lepen Hadamom paOOTHI
HY)KHO B TJIABHOM OKHE CHCTEMBI (pHC. 1) yCTaHOBHTH
Kypcop Ha morne «biIOK WHTEpBANBHBIX KaIbKYJISTOPOB,
peaM3YIOMMX aKCUOMbI MHTEPBAILHON MaTEMAaTUKID).

o-! TUHAHCOBC-AHANWTLY ECKAA CUCTEMS AAR ¢HH&HCDBI:IH paﬁDTHHKDB

BnoK MHTEPEENEHERX KaNEKYNATOPOE, PESNWMZYIOLLMY
BKCHMOMEI MHTEPESNEHON METEMETHIH

‘ Bnor PacyeTa eKOHOMMWYECKID. HOPMATHMEOE BaHKoE ‘

Bnowk pacueTa nokasaTened ANA HANWM3E 3KOHOMUYECKOR
FOPEKTMEHOCTH B3HKOE

‘ BnoK iMHEHCOBEDE GyHICLMA ‘

Puc. 1. 'maBHOe 0kHO MH(OPMAIIMOHHO-aHATUTHIECKON
CHCTEMBI [UIsl (PMHAHCOBBIX paOOTHHUKOB

B pesynbTare oTKpoeTCst OKHO (pHcC. 2), B KOTOPOM
MOJKHO BBIITOJIHUTH PACUCTHl B OMHOW U3 IPEIIOKCH-
HBIX CHCTEM AaKCHOM WM BO BCEX, BKIIOYCHHBIX B
MpeagaraeMblil KaJbKyJsTop.

J171s1 BBITIOMTHEHUsI pacyeToB B TJIaBHOM OKHeE (puc. 1)
YCTaHABIMBAIOT Kypcop Ha mojie «biaok (uHAHCOBBIX
¢yHkumit». B pesynprate oTkpoercst okHO (puc. 3), B
KOTOpOM B Tpymie «KoHBepcHs BAIOTHI U HApaIIUBAHUS
MIPOIICHTOB» MOXKHO BbIOpaTh «OmpeneiieHre B WHTEp-
BaJIbHOM BHJIE OIEpAIlii M0 KOHBEPCHUU BATIOTHI M Ha-
palliBaHus TPOICHTOB (MPOCTHIC MPOICHTHI)». Ilocie
STOr0 BBOJSAT B COOTBETCTBYIOIIME TIONS HadajbHbBIE
JAaHHBIC B MHTCPBAJIBHOM BUJIC U, UCIIONB3Ys COOTBETCT-
BYIOIIME DJIEMEHTHI YIIPaBJICHUS, MIPOBOJAT PACUETHI 11O
onpesieNIeHHI0 B MHTEPBaIbHOM BHJI€ KOHEYHOW Hapa-
LIEHHOM CYMMBI IIpU ABOMHOM M NpsIMOM KOHBEPTAIUH.
ITo ymon4aHuio pacyeTbl BBITIOTHSIOTCS JUIS HECTaH-
JTapTHOHM MHTepBaIbHON Marematuku [8]. B ciydae mo-
TPEOHOCTH BBITIOIHUTE PAcUeThl B KJIACCUYECKOW MHTEp-
BaJIbHOM MaTeMaTHKe WM TOMHOW MHTEPBAIbHOM Mate-
Matrke Kayxepa B O110ke « Buabl HHTepBaIbHOM MaTeMa-
THKW» HAKUAMAIOT COOTBETCTBYIOILYIO PaTUOKHOIIKY H
MTOBTOPSIIOT pacyeThl IS BHIOPAHHOW CHCTEMBI aKCHOM.
ITpumep pacueta mpuBeeH Ha puc. S.

Jls pacueToB KOHBEPCHOHHBIX OMNEpanyii HYy)KHO B
TJIABHOM OKHE CHUCTEMBI (pHC. 2) YCTAHOBHUTH KypCOp Ha
nojiec «KOHBEPCHsI BAFOTHI M HAPAIIMBAHUS IIPOIICHTOBY.
B pesynbTate oTKpoercs okHO (pHC. 4, 5), B KOTOPOM, B
rpymne «OnpeeneHie B MHTEPBAJILHOM BHJIE KOHEUHOM
HapaieHHoi cymmbl B CKBy BBecTr B MEHyeMble OIS
HavaIbHBIC JAHHBIC B HHTCPBAJIBHOM BHJIE, M HCIIOIB3YS
AJIEMEHTHI YIPaBJIEHUs, TOJYYUTh PE3YJIbTaThl PacueToOB
0 MOXXHO BBIOpPaTh COOTBETCTBYIOIIUM IIOKa3aTeilb U
BBITIOJTHUTB PacyeThl H30PaHHOTO MOKA3aTEIs.
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| -HVHTepeansHoe | | EXP(x) | |—I/IHTepE:aJ'|bHoe | | EXP(x) | |—P‘IHTepBaJ‘|bHoe | | EXPi) |
————————— | CoxpaHuTee ] - -
[ *MHTepeansHoe | ngmnm [ *WHTepeansHoe | CoxpaHnTs B ‘ [ *WuTepanshoe | Coxpaime & ‘
——————— NaMATK ] naMATH
| nTepeansHoe | UTaTs 1 naMET & | MHTepeansHoe | | /MHTepeansbHoe |
— nepy 1 ~ Yutate us namATH B P ————————
|#| i | xn | nep vio 1 |L| YuTats u3 namam
|%| | - | | — E MEPEMEHHH
ax YUTeHne us namami | ax | ax
B NEpeMeHHyto 2 E—— qmnﬁ;;':i:s:ongm B | YuTamw nz namAm
| In(x) | | In(y) | | Infe) | B NepemeHHyio 2
—_— OuncTka I — QuncTra 07
log10(x | log10(x : uMcTKa
| g10(x) KanLKynATopa | q1dix) | KanbKynaTopa [ log10¢) | KanbkynATORa

Puc. 2. Oxno HUHTCPBAJIBHBIX KAJTBKYJIATOPOB € COOTBETCTBYIOIIUMHU ITOJIAMU
JUIA BBEJICHUA TaHHBIX C 3JIEMCHTAMU YIIPAaBJICHUA

55 BACK pacueToB IKOHOMWMECKMX HOPMATMBOS BaHKoB

mﬁlg

Hopmaee BaHkos PUHEHCOBEIE hYHKLMK

EKOHOMAYECKNN BHAMMS AEATENEHOCTA BaHKOE

Hopmae perynameHoro kanwTana H1 l

Onpenenetne HEpaLLEHER CyMMbI HS OCHOBE NPOCTON K
CNOXHOW NPOUBHTHOR CTaBKK

[ PacueT nexonHecT aKTMECE W KanuTana ]

[ OueHKa 3Pher TMEHOCT ASATENBHOCTY BaHKE ]

HopmaTve necTaTeuHoc W perynaTWeHere kanutana H2

1 cooTHoweHwe PK v cookynHe akmees H3

Onpenenenme HapaLLEHOA CyMMbI H3 OCHOBE NPOCTON 1
CNEXKHOW yUETHOW CTEBKM

l OueHka ypoBHA NOCTYTINEHAR YMCTOM NPOLEHTHOR

l OnpeneneHue onepaLMil ¢ peHTol l

| HopmaTveb! nMKenaHoc T l

| HopMaTies! KpeaMTHLX PUCKOR l

JNCKoHTMPOEEHNA HEPALLEHBEC CYMM MK S53HCOBOM
criocofie HEYMCNEHWA NPOLIEHTOR

KoHEEPCHA BANIOTEI M HAPELLEHNE NPOLIEHTOS

BrinonHetne pacyeTos M BHANKS B MHTEPEANEHOM

l HepMaTves! MHESCTURCEEHNA

PacueT sKBHEaNEH THLIX NPOLIEHTHRIX CTAE0K

paLL

MpeUeHToR (MpocThie MPaLEHTEI)

| |

l COoTHOLIEHW OCTATKGE W GNepaLi

Onepavwmy no enpeneneHmie peHTsl

BeiNoNHEHWE pacueToR M 3HANWE KOHESPCMOHHED

] BUfle crepaLmi no DCHM BEMIOTHI K
] GNEPaLAA MK MENENESOEEHMN CHOKHLE NPOLEHTOR

Puc. 3. OxHO BbIOOpa HOPMATUBOB OaHKa JUIs pacyera

o KoHEEpCWA BAAKCTEI M HAPALLEHWE CYMMEI AENG3HTY NPW UCMOIbICEAHWM NPOCTON CTAEKW

= | B

Brifiop EMO0A MHTEPEANEHOA MaTEMITMIK

¢ Knacocuueckan MHTEPEaNbHAA MaTEMaTMKE
Onpenenste & MHTEPEANEHOM EMIE KOHEUHOM

{Hapaweroi) cymmer 8 CKB
Bapwant CKB-:Hau.saniots -:Hau sasnora-:CKE

MHTEpEaNEHEIE SHAYEHHA

* MonHan wHTEpEanEHas Matematika Kayepa @ HecTaHOAPTHER MHTEPEANEHEA MaTEMaTHKE

OnpeneneHne NOX0AHOCTH KOHEEPCADHHON ONERELIM
Koreepcua sanoe
BapwaHT: Hau sanota-> CKB-+ CKB-> Hausamoma

BapaaHT: CKB->Hau sanom=-+Hau sanoTa-= CKB

[0,58738065; 10331632650 1

m - MHOXMTENE HAPALWEHWA ©

Hioeree Bepice WHTEpBaNEHEIE SHANEHNA WHTEpEANEHEIE SHENEHIA
Ko- kypc obMera & Hauane orepaLyw Huxres Bepee Hivrree Bepee
2250 2320
{Kypc CKB & HawmoHaneHoi sanoTe) R P - Cymia GenoanTs
K1- Kypc abvera & korue onepaLym 2450 25,20 le - npocTan cTasxa npouentos  0.00852857 0.0311836 E HALMOHAMEHEA SanoTE 1000000 1000000
le1 -npocTan cTaEKa NpoUEHTOE [ 0252380  [,0663265
M - CPOK enosuTa (B MecALEx) [ B Sn - Hapaluena cymma B 1125556,85¢ 1155200
i - CTEEKE HAPALWEHNA ANA OEMNOSHTOE le2 - NpoCTaA CTEEKE NPOLEHTOE [ (252380  0,0863265
B HalWoHaneHoH BanoTe {npousHTe} 14,5 25 e HaupoHasHof EanioTe 1127000 1162241.3 ||
|23 -NPOCTEA CTAEKS NPOLEHTOE 00252380 0.06RIZER
P - Cytama penosuta 6 CKB 1000 1000 ' '
j - CTaBxa HapawweHin one k -0THOWEHWE KYPCOE BANT 103623188 1.0574018 Tprmoe MHEECTMDOEAHNE 172500 1125000
s korpeTHoro suna CKB (npouenTsi) 7 14
Kt - Makcumanso nonycvmoe 33 315217, 23656542 le-axEnEanerTan cTaexal ( ogg [,3244827¢

sHAUEHME Kypca ofimeny

le-3KEMBaNEHTHAR CTABKAZ [ 17640186t 02175362 |

YUETOM OEORHOMD KOHBEPTUPOESHUA

D,5873805652 1,033163265] 2

Sv HapaweHan cymma B CKB 1004, 464288 1015,5518367

Onpegeneqwe noxooHocTi
KOHEEPCUOHHEDX ONEpALMH B

Onpegenerve HapaweHol
CYMMBI B HaLLEANIOTE

LEnom \

Sw- [pAmoe Hapawerwe CKB 1025 1070

Beecm paHHee

KOHTPGNEHErG NPHMEpE {Hapawenye) e CKB

PaccummaTte cymmy ‘

Puc. 4. O6H.lPII>i BUJ OKHA JJIA BBIITOJTHEHUA KOHBEPCHUOHHBIX OHepaHI/Iﬁ " aHaJIn3a ux HpI/IGLIJ'II)HOCTI/I

JlanbIie HY’)KHO BBECTH B COOTBETCTBYIOIIME IOJISA
HayalbHbIE JJAHHBIC B MHTEPBAJIBHOM BHJIE U, HCIIOIB3YS
COOTBETCTBYIOILIME 3JIEMEHTHl YIIPABICHUS, IOIYYUTh
3Ha4YeHHE HapallleHHOW CyMMBI C YU4€TOM JIBOMHON KOH-
BepTalMu U npsiMoro HapamuBanusg cymMMmbl B CKB. Ilo

YMOJTYaHUIO pacyeThl BHITIONHSIOTCS [UIsl HECTaHIaPTHOM
WHTEPBaJIbHOW MaTEeMaTHKU.

IIpumep. Ilpennonaraercs nomectuts 1000 gosm.
Ha TpUBHEBBIN jaeno3ut. Kypc mpojaku Ha Hayaio je-
1mo3uTa HaxoauTcs B uHTepBase [22,5; 23,20] rpB. 3a
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Mamemamuuni mooeni ma memoou

JIOJUT., OXKUAAEMBIA KypC TOKYIIKHM HaXOMUThCS B HH-
Tepase [24,50, 25,20] rpB. IlpouneHTHBIE CTaBKU:
i=[14,5%, 25,0%], j=[7%, 14%]. Cpox nmenosuta —
LIECTh MecsleB. B 3ToM ciyyae coOIJIacHO pacderam
(puc. 5), mpsMoe HapalleHHe WCXOAHOH J0JIIIapOBOU
CyMMBI AaeT jydmmii pesynbraT. Ilocne ananmusza no-
XOIHOCTH KOHBEPCUOHHOM Orepanuu (puc. 6) BeIIaeTCs
MaKCUMaJIbHO JomycTumoe 3Hauenue K; = [23,316217,
23,656542]. 3T0 TOBOPUT O TOM, YTO €CJIH KypC J0JUIa-
pa B TPUBHSIX K KOHITY CpOKa JIEMO3MTa OYyAeT MEHbIIE
[23,316217, 23,656542], TO BBIrOJIHEE TPUMEHHUTH KOH-
BEPCHIO, €CIIU ke Oyzaer OoJblle MOIYYeHHOrO JOMyC-
TUMOTO 3Ha4eHHsI, TO LieJiecoo0pa3Hee HEeNmoCpeaCTBEH-
e geno3ur B CKB. B Hammem ciydae oH Oobliie
[24,50, 25,20] u BbIIaeTCsI COOTBETCTBYIOIIAsI PEKOMEH-
nmarus (puc. 7). Ecnu ke xypc oOMeHa OynmeT MeHbIe
nmormryctumoro [23,20, 23,40] (puc. 8), To meiaecoodpas-
Hee MPUMEHUTh KOHBEpCHIO (puc. 9).

B 6moke dynkiwmii «OnpeneieHus] MpUObLIEHOCTH
KOHBEPCHOHHBIX OIEPAIUi» BBHIMOIHACTCA aHAIM3 U
TIPE/IOCTABIISIOTCS peKoMeHIanuu (puc 6, 7).

OnpepeneHie B MHTEPEENEHOM BULE KOHEUHOM
{HapalL eHol) cyrmel B CKB
Bapwant CKB-*Hau eanwta ->Hau saenwta-=CKB
HTEPEANbHBIE SHIYEHWA
Hyvoxres Bepariee
Ko- kypc ofmeHa B HaYane onepauan
{Kypc CKE B HaumoHaneHol EanaTe) 2250 2320
K1- Kypc ofmMeHa B KoHUE cnepaliin 24 50 2520
n - cpok aenoswTa (B Mecauax) 6 &
i - CTEEKA HEPALLEHWA ANFA OENOSHTOR
E HaUMoHaNEHoA BantoTe (MpoUeHTLI) 145 25
Pv - Cynnaa penosuta e CKB 1000 1000
i - CTaeka HapaweHwa ans
LnA kKoHkpeTHero enaa CKB (npousHTs) 7 14
m - MHOXMTENb HApaLLEHWR & 0.95735095: 1.033163265: 1
YYETOM ABOAHOrD KOHBEEDTWPOBaHWA 095733005: 1.033163265. 2
Sv HapaweHan cymma s CKB 1004 464285 10715,5918367
Sw- MNpAmoe Hapawedwe CKB 1035 1070
Bsecv nanHbie Paccuntats cymmy
KOHTPONBHONO NpMMepa (Hapawenyio) 8 CKB

Puc. 5. brok pacuera HapamuBaeMoif CyMMBI IIPU
nBoitHoi koHBepTauuu CKB u npsmom
HapamBaHuu cyMMsl B CKB

Onpeasnerve AoxoAHOCTA KOHESPCAOHHOR onepagya

BapaanTt; CKB->Hau. seanwta-»Hau.eanwta-» CKE

WHTepeaneHee sHaueHUA
Hvoxree Bersmes

le - npocTan ctaska npousHTos  0.00B9235:
le1 - npocTan cTaBKa NPOUSHTOE ) (252350

0.0311336
0.0663265

le2 - npocTan cTaBka NpeueHToE ) 0252350
led - NpocTan cTAaBKa NpoUSHTOE 0252380

0,0663265:
0,0663265:
10514018

k -oTHOWEeHWE KyYpCOE BEMNKOT 1.0362318¢8

Kt - MakcumaneHo aormyctamoe

23315217,
SHAYEHWE KypCa oBmMeHy

23656542

Onpeasnedre oxoaHoCTA
KOHBEDCUOHHBEC ONepaLmi 8
LEESTHIM

Puc. 6. Biiok ornpenenenus npuObLIEHOCTH
KOHBEPCHOHHBIX OIepaluii

PexomeHgaumn:

PekomenayeTch MCnonb3osaTs HENOCPECTBEHHO AEMNOINT N0 CHEME:
Hau,.eanwora- > CKB- > CKB- > Hau.sankTi

Mepswit war: Mokynka CKB 3a Hau.santoTy;

Bropo# war: Orkpbriue aeno3uta B CKE n HapalleHne cyMMbl Ha 3Ty CymMmy B
CKB;

TpeTni war: MNonyyeHne HapalLeHoR CyMMIA B HaLl. BANHITE,

Puc. 7. ChopMupoBaH COBET IO BHIOOPY CXEMBI
U IIaTH 110 €€ peaslu3aluu

Brifiop EMOA MHTEPEANEHOM MATEMATAKK
"1 Knaccwyeckan WHTEpBANEHIA MaTEMaTAKa i MonHan WHTepsd
OnpensnsHMe B MHTEPEANEHOM BWMOS KOHEYHOH
{HapaweHoM) cymmel 5 CKB
Bapwant CKB-=Hau eanoTa -=Hau saenoma->CKB
MHTepEanEHEIE SHAUSHWA
HiwxHes Bepores
Ko- kypc ofMeHa B HaYane onepaM
{Kypc CKB B HawoHansHok sanoTe) 22.50 2320
K1- Kypc ofiMeHa B HoHLE onepalm 23,20 2340
M - CPoK AEN0STa (B MECALEX) g g
| - CTEBKE HIPALLEHWA NA OENOZMTOE
E HauoHansHo sanote {npoueHtel) 145 25
Pv - Cyrama penoswta 6 CKB 1000 1000
| - CTaBka HapaweHwa ons
anA korkpeTHoro euaa CKE {npousHTel) 7 14
m - MHo#MTENE HAPALWEHMA C 1.06333333F 1.091056034: 1
YYETOM OSOWHOrO KOHEEDTWPOEAHWA 106333333 10891056004 2
Sv Hapaweran cyrma & CKB 10725 1081, 7307652
Sv- MNpamoe Hapawerwe CKB 1035 1070
Beecv gaHHLIE PaccunTate cymmy
KOHTRONEHOrS MEWMepa {Hapawe+yw) s CKE

Puc.8. Pe3ynbTathl pacuera npu 3Ha4eHUN
Kypca oOMeHa MEeHbIIIe JOIyCTUMOTr0

PexomeHaaLnn:

PexomeHayeTcR MCNOAb30EATE KOHBEPCHIC NO CHEME:
CKB->Hau.santoTa- > Hau, sanota-> CKB

Mepsaoid war: GHmeH BANKITLI HA TRABHK,

Bropoil war: OTkpbiTHe 4eNo3WUTa B HALL.BAMKOTE W HAPALLIEHHA CYMMEI B
HaL,.BaNHOTI;

Tpetwid war: Koneepcwna 8 CKB w nonyuenne Hapawenod cymmel 8 CKEB.

Puc. 9. Pekomenaanus 1no ucrnonb30BaHUH KOHBEPCUHU
IIpH Kypce 0OMeHa MEHBIIIE JOIYCTUMOro 3HaueHus K,

OnucaHHBI B JAHHOM COOOINCHHUH (PHMHAHCOBO-
AQHATUTAYECKUI TPOrpaMMHBIN KaJbKyJIsTOp TMPH €ro
OMBITHOM TPUMEHEHUU TIONYYUI TOJOKUTEIbHbBIE

OIIEHKH ITOJIb30BaTEIICH.

BbiBOoAbI

1. IlpuBeneHB! OCHOBHBIE CBEIEHUS O MPOrpaMM-
HOM KaJbKYJATOpe, NMpeIHa3HAYeHHOM JUIs BBHIIOJIHE-
HUSl BaJIOTHBIX PAcu€TOB B YCIOBHSX CTOXaCTUYECKU
HeolpeaeNéHHON BHEITHEH SKOHOMUYECKOH cpeibl.

2. Kanpkynstop orieHuBaeT 3)QpeKTHBHOCTH Jemo-
3WTa MO CIEAYIOIUM CXEMaM: pa3MEIIEHHUE JIETIO3UTa B
UHOCTPaHHOM BalroTe 0Oe3 KOHBEPCUM; pa3MEIleHHUE
JIEN03UTa B MHOCTPAHHOM BaJIIOTE C JIBOMHOM KOHBep-
CHel; pa3MeIlleHHE JENOo3UTa B HAIMOHAIBHON BaJIIOTE
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0e3 KOHBEPCHM; pa3MeIeHUE JEeMO3UTa B HAIMOHAJb-
HOM BaJltOTe C IBOMHOW KOHBEPCHUEH.

3. JIns BBINIONHEHUST PAcueTOB HCIIOJIb30BaHA WH-
TepBaJibHAas W EBKIWAOBa apudpmeruku. KanbkymsaTop
peanu3yeT BBINOJTHEHUE BBIUUCICHHUIA Ha OCHOBE KJac-
CHUYCCKOW CHUCTEMBbI aKCHOM HWHTEPBAJIbHON apU(pMeETH-
KM, CHCTeMbl akcMoM Kayxepa ¥ HeCTaHIapTHOH cuc-
TEMBI aKCHOM.
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®IHAHCOBO-AHATNITUYHUA KANbKYNATOP ANA BUKOHAHHA BANIOTHUX PO3PAXYHKIB
B YMOBAX CTOXACTNMYHO HEBM3HAYEHOI'O 30BHILUHBLOIO EKOHOMIYHOIO CEPEAOBULLA

B.1O. Iyonunpkuii, A.M. Koounin, I.B. HIkoxina

Hageoeno ocrosmi 6ioomocmi npo npoepammuil KanbKyismop, npusHaienui 0ia UKOHAHHS 6aTIOMHUX POSPAXYHKIE 8 YMO-
64X CIMOXACMUYHO HEBUSHAUEHO20 308HIUHBO20 eKOHOMIUHO020 cepedosuwya. Kanbkynamop oyinloe eghekmushicms 0eno3umy 3a
HACMYRHUMU CXeMAaMU. PO3MIujeHHsl 0eno3umy 8 iHo3eMHill 6antomi 6e3 KOHEepCii; po3milyenHs Oeno3umy @ iHo3emMHill eanomi 3
NOOBILIHOI0 KOHEEPCIEIO;, PO3MIUeHHsI 0eno3umy 8 HayioHanbHil eaniomi Oe3 KOHEepCii; po3miujenHs Oeno3umy 6 HayioHaIbHill
eanomi 3 NOOBINIHOI KOHEEPCielo .l BUKOHANHSA PO3PAXYHKIE BUKOPUCTIAHO THMEPBANbHY MA e8KAudo8y apugmemuxy. Kano-
KYIAMOp peanizye 8UKOHAHHA OOYUCIEHb HA OCHOBI KIACUYHOI cucmemu akciom iHmepeanbHol apugmemuru, cucmemu aKciom
Kayxepa i necmanoapmmoi cucmemu axkciom.

Knrouogi cnosa: xousepcis saniom, saniomui onepayii, inmepeanvii 0O4UCIeHHs, cUCMeMa aKCioM K1acuyHoi inmepeans-
Hoi mamemamuku, cucmema akciom Kayxepa ons inmepgeanvhux obuuciens, cucmema axciom Hecmanoapmuoi inmepeanbHol
MamemMamuxu.

FINANCIAL ANALYTICAL CALCULATOR FOR CURRENCY CALCULATIONS
UNDER STOCHASTICALLY INDETERMINATE AMBIENT ECONOMIC ENVIRONMENT

V.Yu. Dubnitskiy, A.M. Kobylin, I.V. Shkodina

Basic data specified on programmable calculator intended for currency calculations under stochastically indeterminate ex-
ternal economic environment. Calculator estimates deposit efficiency by such schemes: deposit placement in national currency
without conversion,; deposit placement in foreign currency with double conversion. Calculations are effected using interval and
Euclidean arithmetic. Calculations are performed on the basis of classic axiom system of interval arithmetic, Kaucher axiom
system and non-standard axiom system.

Keywords: currency conversion, currency operations, interval calculations, classic interval mathematics axiom system,
Kaucher axiom system for interval calculations, non-standard interval mathematics axiom system.
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