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AHHOTALIMA:

C 1 cenrsa6psa 2014 roma B Poccun peiictByeT HOBasi (opMyna MOJTHOM CTOMMOCTH KpEIuTa.
JlanHas ¢opmyrna TNpu3BaHa IOKa3aTh, HACKOJKO peabHBI KpPEeIuT (BMECTE C KOMHUCCHSIMHU U

MIPOYMMH TIIATEKAMH ) OTIUYACTCS OT OOBIYHOTO KpeauTa (0e3 KOMUCCUI U TPOYUX IIATekeEN ).

dopmyina goKHA 00J1a1aTh CIEAYIONIMM KaueCTBOM: TIOJHAsk CTOMMOCTb KPEINTA JI0JKHA OBITh
B TOYHOCTH PaBHAa HOMUHAJIBHOHN CTaBKE IO JOTOBOPY, €CIM HET KOMUCCUN M NPOYMUX IUIATEKEU I10
aKkTyapHOi cxeme morameHus. OJHAKO CylIecTBYIOMas (PyHKLIHS HE YAOBIETBOPSET 3asBICHHBIM
TpeboBaHusIM. B pabote mpeacTaBieHa QyHKIUS, YIOBICTBOPSIONIAs 3asBJICHHBIM TPEOOBAHUSIM H €€

pacuer MmetozoM Herotona

KiroueBbie cjioBa: moTpeOUTENbCKOE KpeauToBaHue, H((PEeKTHBHAS MPOICHTHAs CTaBKa,

IMOoJIHAsA CTOMMOCTBb KPpEauTa.
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Romanenko R.V.
engineer,

National University of Oil & Gas "Gubkin University",

Faculty of Automation and Computer Engineering

Abstract:

Since 9/1/2014 Russia has a new formula for the total cost of a loan. This formula is intended to
show how much a real loan (together with commissions and other payments) differs from a regular

loan (without commissions and other payments)

The formula must have the following quality: the total cost of the loan must be exactly equal to
the nominal rate under the contract, if there are no commissions and other payments under the actuarial
repayment scheme.However, the existing function does not meet the stated requirements.The paper

presents a function that meets the stated requirements and its calculation by Newton's method
Key words: consumer lending, full value of the loan, effective interest rate

3amada. Halitn popmyiy mosiHOM CTOMMOCTH KpeuTa IIPH aKTyapHOM CITOCO0E MOTaIIeHHUS.

Pemenne. AkTyapHBIi cioco0 MoTrameHus: KpeauTa CTPOUTCS 1o popMyIiam:

i | Jara Jlata B Jenex- [Toramenue npoLeHTOB [Toramenue Ocrartok
rojax HBIN OCHOBHOT'O OCHOBHOTO
MOTOK Jlonra Jlonra
0 | m Go=G(m0) | Ro Ko=-
i | m G=G(m) |Ri P=K;.ir(Gi-Gi.1) Hi=R;-P; Ki=Ki.i-H;
n Hn anG(IIn) Rn=Pn+Hn Pnan— 1 I'( Gn‘ Gn— 1 ) anKn— 1 I<n=0

Tabmuma 1. AktyapHBIii croco0 moranieHus: KpeauTa.
3neck:

Gi=yitAi/D;, Tne yi-ron aatel 1, A; - MOPSIKOBBIN HOMEp THS B TOAY 1j, Dj - MPOIOIKUTENBHOCTh

KaJleHapHoro roja aartel a;. Hanpumep, G(21 centsaops 2021)=2021 %.

A=d; + [30.56m;] - 30 - [0.1m; + 0.7](367 - D)

d; - nenw gaTel 1;, HanpuMep, A natel 21 centsops 2021 di=21



Hanpumep, Ai(21.09.2021)=21+[30.56-9]-30-[0.1-9+0.7](367-365)=21+275-30-2=264

Di=365+[_H_]' [ﬁ]'[mo]) ([400] [400]

HATIpUMED, /IS TOIA 2021 Di=3 65+ [2 042 1] _ [2 042 O] _( [2100201] _ [2100200] )+( [2400201] _ [24002001 )=365

I - TO/10Basl MPOLIEHTHAsA cTaBka, Hanpumep, 1=10%=0, 1
HYCTB Il=4, TOTrga K1=K()-H1=K()-(R1-Kor(Gl-Go))zKo(1+I'(G1-G()))-R1.

K5=K-Ho=K-(R2-Kr(G2-G1)) =K (141(G2-G1))-Ro=(Ko(1+1(G1-Go))-R1)(1+1(G2-G1))-Ro=Ko(1+1(G; -
Go))( 1 +I‘(G2-G1))-R1 ( 1 +I‘(G2-G 1 ))-Rz.

K3:K2-H3:K2-(R3-Kzl‘(G3-G2)):K2( 1 +I‘(G3-G2))-R3:(K0( 1 +I’(G1-G0))( 1 +I‘(G2-G 1 ))-Rl ( 1 +I’(G2-G 1 ))-
Rz)( 1 +I‘(G3-G2))-R3:K0( 1 +I’(G1-G0))( 1 +I‘(G2-G 1 ))( 1 +I‘(G3-G2))-R1 ( 1 +I‘(Gz-G 1 ))( 1 +I‘(G3-G2))-
Ry(1+1(G3-G2))-R3

K4=K3-Hs=K3-(R4-K31(Gs-G3))=Ks(141(G4-G3))-Ra=(Ko(1+1(G1-Go) )(1+1(G2-G1))(141(G3-G2))-
Ri(1+1(G2-G1))(1+1(G3-G2))-Ro(1+1(G3-G2))-R3)(1+1(G4-G3))-Ra=-Ro(1+1(G1-Go) ) (1 +1(G2-
G1))(1+1(G3-G2))(1+71(G4-G3))-Ri (141(G2-G1) (1 +1(G3-G2))(1+1(G4-G3))-Ro(1+1(G3-G2) ) (141(G4-G3)) -
R3(1+1(G4-G3))-R4=0

HCH&CM MPCAIIOJIOXKCHUC I 1O0Ka3aTCIIbCTBA MCTOIOM MaTeMaTHYeCKOM WHAYKIOWH:
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2. Ecnm BepHoO st k, To BepHO 11t k+1:

k-1

k
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Ortcrona, nockonbky K, =0 ypasuenue [ICK Oyner
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Orcrona [ICK BerumcisieTcs U3 ypaBHEHHUS:
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n

i=1

AT, +z §=1(1 N

Pemenue ypasuenus [ICK metonom HeroToHa:

All; —0
TICK
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All; —0
TICK
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Meton HeroToHa OCHOBBIBAaETCS Ha ClEAYIOINIeH Gpopmye:
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ITpumep:

[ICK
(1 + oo X (G, -

Gj—l))

Kpenur Boigan 01.09.2020 na cymmy 1000000 py6:eit moa 20% ronoBsix Ha 1 1ozl ¢ exxeKBapTaIbHBIM

aHHYUTETHBIM Mu1aTesxoM. Paccunrars [1CK.

. [Toramenue Ocrartok
JleHexHBIM Iloramenue
Hara JlaTta B rogax OCHOBHOTO OCHOBHOT'O
MMOTOK MPOLECHTOB
JIoJra JIoJra
01.09.2020 20 245/366 -1000000 1000000
01.12.2020 20 56/61 281873,13 49726,78 232146,35 767853,65
01.03.2021 21 12/73 281873,13 37832,27 244040,86 | 523812,79
01.06.2021 21 152/365 281873,13 2640591 255467,22 | 268345,57
01.09.2021 21 244/365 281873,13 13527,56 268345,57 0




Pemmenue:

TR 281873,13 . 281873,13
- TcK 56 245 TcK 245 TcK 12 56
+100/ (20 20366) (1+100/ (20__20_)) (1 -I-mo%>< (215_20;))
. 281873,13
(1 + I (202 - zoﬁ)) (1 + I (212 - zoﬁ)) (1 + I8 (212221 ))
100% 366. 100% 73 61 100% 365
. 281873,13
(1+ ek (20——20£))(1+ oK x(215—205—6))(1 + 0 x (2122 - 21 ))<1+—”CK (21ﬂ—211—52))
100% 366. 100% 73 61 100% 365 100% 365 365
1000000 4 28187313 281873,13 . 281873,13
- TICK 91 TICK 91 TICK 1097 TICK 91 TICK 1097 TICK 92
U st % 3ne (14 s %300 (1 same %) (1 200 < 5a0) (1 + S <) (1 s % 325)
281873,13

2
ncK 91 NCK _ 1097 ncKk 92
(1+ —)(1+ ><—)(1+ ><—)
100% 366 100% 4453 100% 365
91 1097 91 1097 92

366 4453 366 4453 365
28187313 x 2L 28187313 x <1+ e+ Hﬁxﬂ> 281873,13 x <1+ o + ity + i )

R 2L

f’(HCK) R 366 _ 100% 366 100% 4453 _ 100% 366 100% 4453 100%" 365
2 ncK 91 ncK 1097 ncK 91 ncK 1097 ncK 92

o O e (g T T (1 T oy (T Iy (NG vy () T 2
100% . 366 100% ~ 366 100% ~ 4453 100% ~ 366 100% ~ 4453 100% ~ 365

91 1097 2

4453 365
28187313 X | —for + —timr + 2 X —ior
100%; 366 100% 4453 100% 365

2
neK 91 ncK 1097 ncK 92

(1400 s 2 (14 S 207 (1 4 T 22
100% ~ 366 100% ~ 4453 100% ~ 365

1 mrepanus: nonoxum I11CK =0

f(0)=127492,52, £ (0)=-701794,253138557
IICK(1)=0%-(127492,52/(-701794,253138557))*100%=18,1666520393733%

2 uTepanus:

1(18,1666520393733%)=10695,3548405211,

£(18,1666520393733%)=-588426,954991432
IICK(2)=18,1666520393733%-10695,3548405211/(-588426,954991432)*100%=19,9842701395973%
3 urepauus:

1(19,9842701395973%)=90,9947035668592,

£(19,9842701395973%)=-578451,944816156
I1CK3)=19,9842701395973%-90,9947035668592/(-578451,944816156)*100%=20,0000008678595%
Vxe Ha Tperbeit urepaunu nonyyaeM [1ICK=20,000%

IToHATHO, 4TO BPY4HYIO 3TOT IIPOLIECC OUEHb YTOMUTENEH, IO3TOMY HalMIlIeM IporpaMmy Ha VBA

Function JesnutrcsHa (ByVal y As Integer, ByVal m As Integer) As
Integer

IOemurcaHa = Int(y / m) - Int((y - 1) / m)

End Function

Function IpomomxurensHoCcThbI'oma (ByVal y As Integer) As Integer

MponoxmuTesibHOCThbI'0na = 365 + JemurcsaHa(y, 4) - HemnurcsaHa(y, 100) +
HOenurcaHa (y, 400)



End Function

Function JaTaBTomax (ByVal d As Date) As Double

y = Year (d)
t = IlpomomxurenvHoCcTrI'Oma (vy)
m = Month (d)

ODaTaBT'omax = y - 2000 + (Day(d)
+ 0.7) * (367 - t)) / t

End Function

Function IICK (3HaueHusa As Range,
Double = 0) As Variant

'@yHKHMH BOCIIPMHMMAaEeT KaK I4aTEHl,

'Tak M HaTe excel, nOpuyeM IaTH,
2366

+ Int(30.56 * m) - 30 - Int(0.1 * m

ODaTel As Range, Optional Ilpenn As

BBEIPAXeHHBIE B I'OOaX,

BHIpaxeHHele B Tomax oT 2000 roma mo

'Toma BOCIIPMHMMAKRTCHA aBTOMaATUYECKUM.

'IaTer 1900-70 Tozna BOCHPMHMMAITCS, KaK IaTh, BHPAXEHHEHE B I'OHax

If 3xHauveHusa.Count <>IaTwel.Count Then

MICK = "#PA3MEPHOCTM 3HAUEHUM U IAT HE CXOIOATCA"

ElseIf 3nHaueHumsa.Count = 1 Then

[ICK = "#HEJOCTATOYHO 3HAUEHUA"

Else

[ICK [Tpenn
IICKO = TICK + 0.00001
J =1

Dim JaTeiBI'omax () As Double

ReDim JaTeBI'omax (DaTel. Count)

If DaTei(l) > 366 Then

For 1 = 1 To JHate.Count
HateiBI'omax (1) = IJaTtaBl'omax (JaTe (1))
Next

Else

For 1 = 1 To JHate.Count



HateiBI'omax (1) = JaTe (1)
Next
End If
While Abs (IICKO - IICK) >= 0.000000000000001 And j < 100
f = 3BxHauenmsa (1)
diff = 0
t =1
For i = 2 To 3HaueHus.Count
t =t * (1 + IICK * (HateiBI'omax (i) - JaTeBI'omax(i - 1)))
f = f + BHauenma (i) / t
df = 0
For k = 2 To i
df = df + (ODaTeBI'omax (k) - HatelRI'omax(k - 1)) / (1 + ICK *
(DaTeiBI'omax (k) - IDaTeiBI'omax(k - 1)))
Next
diff = diff - SBHauenmsa (i) * df / t
Next
IICKO = TICK
IICK = IICK - £ / diff
j=3+1
Wend
If j = 100 Then
[ICK = "#P4A0 HE CXOIUTCS:" & IICK & ";" & IICKO
End If
End If
End Function
CraBKa 20% MNCK= 20,0000020286191%
. MoraweHwune OcTaTokK
OaTta Aatas | flenextbi | forawerine OCHOBHOIO OCHOBHOIO
rogax NOTOK NPOLLEHTOB nonra nonra
01.09.2020] 20 245/366 -1000000 1000000
01.12.2020| 20 56/61 281873,13 49726,78 232146,35 767853,65
01.03.2021| 21 12/73 281873,13 37832,27 244040,86 523812,79
01.06.2021| 21 152/365 281873,13 26405,91 255467,22 268345,57
01.09.2021| 21 244/365 281873,13 13527,56 268345,57 0



BoT kakoii pacuer BbIJaeT Hallla BCTPOCHHAs (PYHKITUS.

Jlaxke aOCONMIOTHO HEMBICIIUMBINA KPETUT:

D1 - Je =nck{C3:CT;A3:AT)
A B C D E F
1 |CraE|Ha 20% NCK= 20,0000004979362%
= MorawexKe | OcTaTok
[ata e AdeHexHpln | MNoraweHwe
Oata OCHOBHOID |OCHOBHOMD
rogax NOTOK NpoueHToB
2 aonra oonra
3 |01.09.2020| 20 245/366 -1000000 1000000
4 | 03.10.2020| 20277/366 30000 17486,34 12513,66| 987486,34
5 |06.12.2020| 20 341/366 40000 34535,04 5464,96( 982021,38
6 [11.03.2021| 21 14/73 80000 21082,17 28917,83| 953103,35
7 |11.01.2022| 22 11/365| 1112911,6| 159808,05| 953103,55 0
Bergaet IICK = 20,000%
Hror:
[1CK momxHa BEIUUCIATHCS 110 hopMyIie:
JIT;
AHO + Z?: TICK = 09
(1+100%><(G] Gj- 1))

rneGi=y;+Ai/Dj, rae y;-roa naTsel Oj, A - HOPSAKOBBIA HOMEP JHS B TOMY T, Dj - TPOJOIKUTETHLHOCTD

KaJleHiapHoro roja aartsl a;. Hanpumep, G(21 centsabps 2021)=2021 ﬂ

A=d; +[30.56m;] - 30 - [0.1m; + 0.7](367 - D;)
di - nenp naTel 1;, HarpuMep, A aathl 21 centsiops 2021 di=21
HarpuMep,

Ai(21.09.2021)=21+[30.56:9]-30-[0.1-9+0.7](367-365)=21+275-30-2=264

Di=365+[_i]'[_]' [ﬁ]'[mo]) ([400] [400]

Hanpumep, ais roga 2021

D 365+[2021] [2020]_([2021] [2020]) ([2021] [2020])=365

4 100 100 400 400
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