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�V8D4IGAB> ;4C4EV6 >BD<EA<I >BC4?<A T B8A<@ ; A4=64:?<6VL<I ;4684AL 79B?B7VW A48D. &BKAVEFL CV8D4IGA>G 
;4C4EV6 @4T 69?<K9;A9 ;A4K9AAO 8?O C?4AG64AAO 7VDA<K<I DB5VF, 6<;A4K9AAO 9>BAB@VKABW 8BJV?LABEFV 
DB;DB5>< DB8B6<M4 F4 BJVA>< =B7B 64DFBEFV. 

�474?LAV CD<AJ<C< CV8D4IGA>G ;4C4EV6 

�?O CV8D4IGA>G ;4C4EV6 F69D8<I >BD<EA<I >BC4?<A 6<>BD<EFB6GTFLEO ;474?LA4 HBD@G?4: Q = V · d · c 89: " Q - 
;4C4E< >BD<EAB7B >B@CBA9AF4 " V - B5'T@ DG8AB7B FV?4 " d - B5'T@A4 @4E4 (MV?LAVEFL) DG8< " c - 6@VEF >BD<EAB7B 
>B@CBA9AF4 6 DG8V � ;4?9:ABEFV 6V8 E>?48ABEFV 79B?B7VKABW 5G8B6< DB8B6<M4 F4 A4O6ABW VAHBD@4JVW 
;4EFBEB6GNFLEO DV;AV ECBEB5< CV8D4IGA>G ;4C4EV6.



!CBEV5 E9D98ALB7B 4D<H@9F<KAB7B
!CBEV5 E9D98ALB7B 4D<H@9F<KAB7B 54;GTFLEO A4 6<;A4K9AAV E9D98AVI ;A4K9AL C?BMV CBC9D9KAB7B C9D9DV;G 
DG8AB7B FV?4 F4 6@VEFG >BD<EAB7B >B@CBA9AF4. &9 B8<A V; A4=CDBEFVL<I @9FB8V6 CV8D4IGA>G ;4C4EV6, O><= 
C9D9854K4T GE9D98A9AAO ;A4K9AL C4D4@9FDV6 DB8B6<M4.

$BD@G?< F4 4?7BD<F@

�<;A4K9AAO E9D98ALBW C?BMV CBC9D9KAB7B C9D9DV;G: S = (S¡ + S¢ + ... + S¹) / n 89: S¡, S¢, ..., S¹ - C?BMV 
CBC9D9KA<I C9D9DV;V6 DG8AB7B FV?4, 6<;A4K9AV ;4 84A<@< DB;6V8G64?LA<I 6<DB5B>, n - >V?L>VEFL C9D9DV;V6

1.

�<;A4K9AAO E9D98ALBW CBFG:ABEFV DG8AB7B FV?4: m = (m¡ + m¢ + ... + m¹) / n 89: m¡, m¢, ..., m¹ - CBFG:ABEFV 
DG8AB7B FV?4 6 FBK>4I BCDB5G64AAO, n - >V?L>VEFL FBKB> BCDB5G64AAO

2.

�<;A4K9AAO B5'T@G DG8AB7B FV?4: V = S · L 45B V = F · m 89: L - 8B6:<A4 DG8AB7B FV?4, F - C?BM4 CBL<D9AAO 
DG8AB7B FV?4 6 C?4AV, m - E9D98AO CBFG:AVEFL DG8AB7B FV?4

3.

�<;A4K9AAO ;4C4EV6 >BD<EAB7B >B@CBA9AF4: Q = V · d · c 89: d - E9D98AO B5'T@A4 @4E4 (MV?LAVEFL) DG8<, c - 
E9D98AV= 6@VEF >BD<EAB7B >B@CBA9AF4, DB;D4IB64A<= O>: c = (c¡ + c¢ + ... + c¹) / n 45B c = £(c_i · V_i) / £V_i 89: c_i 
- 6@VEF >BD<EAB7B >B@CBA9AF4 6 i-FV= CDB5V, V_i - B5'T@ DG8<, MB 6V8CB6V84T i-FV= CDB5V

4.

�9F4?LA<= 4?7BD<F@ ;4EFBEG64AAO

�5VD 84A<I CDB C?BMV C9D9DV;V6 45B CBFG:ABEFV DG8AB7B FV?4 G 6EVI 8BEFGCA<I FBK>4I BCDB5G64AAO.1.

 B;D4IGAB> E9D98AVI ;A4K9AL C?BMV C9D9DV;G 45B CBFG:ABEFV.2.

�<;A4K9AAO C?BMV CBL<D9AAO DG8AB7B FV?4 6 C?4AV ;4 79B?B7VKA<@< 84A<@<.3.

 B;D4IGAB> B5'T@G DG8AB7B FV?4.4.

�5VD 84A<I CDB 6@VEF >BD<EAB7B >B@CBA9AF4 F4 MV?LAVEFL DG8<.5.

 B;D4IGAB> E9D98AVI ;A4K9AL 6@VEFG >BD<EAB7B >B@CBA9AF4 F4 MV?LABEFV.6.

�5K<E?9AAO ;474?LA<I ;4C4EV6 ;4 HBD@G?BN Q = V · d · c.7.

�D<>?48 DB;D4IGA>G

�9I4= @4T@B C?4EFB69 DB8B6<M9 V; E9D98ALBN 
CBFG:AVEFN 5 @, C?BM9N CBL<D9AAO 10000 @², 
E9D98ALBN MV?LAVEFN DG8< 2,7 F/@³ F4 E9D98AV@ 
6@VEFB@ >BD<EAB7B >B@CBA9AF4 3%. �5'T@ DG8AB7B 
FV?4: V = 10000 @² · 5 @ = 50000 @³ �4C4E< DG8<: P = 
50000 @³ · 2,7 F/@³ = 135000 F �4C4E< >BD<EAB7B 
>B@CBA9AF4: Q = 135000 F · 0,03 = 4050 F

!H9D4 ;4EFBEG64AAO

�4EFBEB6GTFLEO 8?O: " �DBEF<I ;4 HBD@BN 
DB8B6<M (C?4EFB6<I, ?VA;BCB8V5A<I) "  B8B6<M ; 
6V8ABEAB DV6AB@VDA<@ DB;CB8V?B@ >BD<EAB7B 
>B@CBA9AF4 " �BC9D98ALBW BJVA>< ;4C4EV6 A4 
D4AAVI EF48VOI DB;6V8>< " �969?<><I DB8B6<M ; 
B5@9:9ABN >V?L>VEFN DB;6V8G64?LA<I 84A<I

�9D9647<

�DBEFBF4 DB;D4IGA>V6 V @VAV@4?LAV ;4FD4F< K4EG

,6<8>VEFL B5K<E?9AL V @VAV@4?LAV 6<@B7< 8B 
6<IV8A<I 84A<I

�BEFGCAVEFL 8?O DB;G@VAAO F4 ;4EFBEG64AAO 59; 
EC9JV4?LAB7B CDB7D4@AB7B ;459;C9K9AAO

�B:?<6VEFL L6<8>BW CBC9D98ALBW BJVA>< ;4C4EV6

�98B?V><

�<;L>4 FBKAVEFL 8?O DB8B6<M E>?48ABW HBD@<

�9 6D4IB6GT ?B>4?LAV ;@VA< 6@VEFG >BD<EAB7B 
>B@CBA9AF4

�A4KAV CBI<5>< CD< A9DV6AB@VDAB@G DB;CB8V?V 
>BD<EAB7B >B@CBA9AF4

�9 6D4IB6GT 79B?B7VKAV BEB5?<6BEFV DB8B6<M4 
(DB;?B@<, H4JV4?LAV ;@VA<)

�<EB>4 ;4?9:AVEFL D9;G?LF4FG 6V8 
D9CD9;9AF4F<6ABEFV 6<5VD>< CDB5

�B8<HV>4JVW @9FB8G: " �9FB8 E9D98ALB;64:9AB7B - 6D4IB6GT 647G >B:AB7B C4D4@9FD4 6V8CB6V8AB 8B =B7B 
;A4KGMBEFV " �9FB8 ; GD4IG64AAO@ C?BMV 6C?<6G - >B:AV= CDB5V CD<E6BNTFLEO DV;A4 6474 6 ;4?9:ABEFV 6V8 C?BMV 
WW 6C?<6G



%CBEV5 79B?B7VKA<I 5?B>V6
%CBEV5 79B?B7VKA<I 5?B>V6 C9D9854K4T DB;5<FFO DB8B6<M4 A4 6V8ABEAB B8ABDV8AV 5?B>< ;4 79B?B7VKA<@< 
B;A4>4@<, F4><@< O>: " �VFB?B7VKA<= E>?48 " "8ABDV8AVEFL @VA9D4?V;4JVW " '@B6< ;4?O74AAO " &9>FBAVKAV 
CBDGL9AAO " #D<DB8AV @9:V (DB;?B@<, >BAF4>F< CBDV8) " %FGCVAL 6<6K9ABEFV �B:9A 5?B> DB;7?O84TFLEO O> 
B>D9@9 79B?B7VKA9 FV?B ; 6?4EA<@< C4D4@9FD4@< (CBFG:AVEFL, 6@VEF >BD<EAB7B >B@CBA9AF4, MV?LAVEFL).

(BD@G?< F4 4?7BD<F@

$B8B6<M9 DB;8V?OTFLEO A4 79B?B7VKAB B8ABDV8AV 5?B>< A4 BEAB6V 79B?B7VKA<I >D<F9DVW6 F4 DB;6V8G64?LA<I 
84A<I.

1.

�?O >B:AB7B 5?B>G 6<;A4K4TFLEO C?BM4 6 C?4AV (S_5?B>G) ;4 8BCB@B7BN C?4AV@9FD4, >BBD8<A4FABW EVF>< 
45B 4A4?VF<KA<I @9FB8V6.

2.

�<;A4K4TFLEO E9D98AO CBFG:AVEFL >B:AB7B 5?B>G (h_5?B>G): h_5?B>G = (h¡ + h¢ + ... + h¹) / n 89: h¡, h¢, ..., h¹ - 
CBFG:ABEFV DG8AB7B FV?4 6 FBK>4I BCDB5G64AAO 6 @9:4I 5?B>G, n - >V?L>VEFL FBKB> BCDB5G64AAO 6 5?BJV. �5B 
@9FB8B@ E9D98ALB;64:9AB7B: h_5?B>G = £(h_i · l_i) / £l_i 89: h_i - CBFG:AVEFL DG8AB7B FV?4 6 i-FV= 6<DB5JV, l_i - 
8B6:<A4 VAF9D64?G BCDB5G64AAO

3.

"5K<E?NTFLEO B5'T@ >B:AB7B 5?B>G: V_5?B>G = S_5?B>G · h_5?B>G4.

�<;A4K4TFLEO E9D98AO MV?LAVEFL DG8< 6 5?BJV (d_5?B>G): d_5?B>G = (d¡ + d¢ + ... + d¹) / n 89: d¡, d¢, ..., d¹ - 
;A4K9AAO MV?LABEFV 6 FBK>4I BCDB5G64AAO, n - >V?L>VEFL 6<@VDN64AL MV?LABEFV 6 5?BJV

5.

�<;A4K4TFLEO E9D98AV= 6@VEF >BD<EAB7B >B@CBA9AF4 6 5?BJV (c_5?B>G): c_5?B>G = £(c_i · l_i) / £l_i 89: c_i - 6@VEF 
>BD<EAB7B >B@CBA9AF4 6 i-FV= CDB5V, l_i - 8B6:<A4 VAF9D64?G BCDB5G64AAO

6.

�<;A4K4NFLEO ;4C4E< >BD<EAB7B >B@CBA9AF4 6 >B:AB@G 5?BJV: Q_5?B>G = V_5?B>G · d_5?B>G · c_5?B>G7.

�474?LAV ;4C4E< DB8B6<M4 6<;A4K4NFLEO O> EG@4 ;4C4EV6 GEVI 5?B>V6: Q = 3Q_5?B>G8.

�9F4?LA<= 4?7BD<F@ ;4EFBEG64AAO

�A4?V; 79B?B7VKABW 5G8B6< DB8B6<M4 F4 6<;A4K9AAO >D<F9DVW6 CB8V?G A4 5?B><.1.

!4A9E9AAO 7D4A<JL 5?B>V6 A4 79B?B7VKAV C?4A< F4 DB;DV;<.2.

�<;A4K9AAO C?BMV >B:AB7B 5?B>G 6 C?4AV.3.

$B;D4IGAB> E9D98ALBW CBFG:ABEFV 5?B>G ;4 84A<@< DB;6V8G64?LA<I 6<DB5B>.4.

"5K<E?9AAO B5'T@G 5?B>G.5.

$B;D4IGAB> E9D98ALBW MV?LABEFV F4 E9D98ALB7B 6@VEFG >BD<EAB7B >B@CBA9AF4 6 5?BJV.6.

�<;A4K9AAO ;4C4EV6 >BD<EAB7B >B@CBA9AF4 6 5?BJV.7.

%G@G64AAO ;4C4EV6 6EVI 5?B>V6 F4 6<;A4K9AAO ;474?LA<I ;4C4EV6 DB8B6<M4.8.

#D<>?48 DB;D4IGA>G

$B8B6<M9 DB;8V?9AB A4 3 79B?B7VKAV 5?B><: �?B> �: " #?BM4 5?B>G: 5000 @² " %9D98AO CBFG:AVEFL: 4 @ " 
%9D98AO MV?LAVEFL: 2,8 F/@³ " %9D98AV= 6@VEF >BD<EAB7B >B@CBA9AF4: 4% "5'T@ 5?B>G �: V_A = 5000 @² · 4 @ = 
20000 @³ �4C4E< DG8< 6 5?BJV �: P_A = 20000 @³ · 2,8 F/@³ = 56000 F �4C4E< >BD<EAB7B >B@CBA9AF4 6 5?BJV �: 
Q_A = 56000 F · 0,04 = 2240 F

�?B> �: " #?BM4 5?B>G: 7000 @² " %9D98AO CBFG:AVEFL: 3 @ " %9D98AO MV?LAVEFL: 2,6 F/@³ " %9D98AV= 6@VEF 
>BD<EAB7B >B@CBA9AF4: 3,5% "5'T@ 5?B>G �: V_� = 7000 @² · 3 @ = 21000 @³ �4C4E< DG8< 6 5?BJV �: P_� = 21000 
@³ · 2,6 F/@³ = 54600 F �4C4E< >BD<EAB7B >B@CBA9AF4 6 5?BJV �: Q_� = 54600 F · 0,035 = 1911 F

�?B> �: " #?BM4 5?B>G: 3000 @² " %9D98AO CBFG:AVEFL: 5 @ " %9D98AO MV?LAVEFL: 2,9 F/@³ " %9D98AV= 6@VEF 
>BD<EAB7B >B@CBA9AF4: 2,8% "5'T@ 5?B>G �: V_� = 3000 @² · 5 @ = 15000 @³ �4C4E< DG8< 6 5?BJV �: P_� = 15000 
@³ · 2,9 F/@³ = 43500 F �4C4E< >BD<EAB7B >B@CBA9AF4 6 5?BJV �: Q_� = 43500 F · 0,028 = 1218 F

�474?LAV ;4C4E< >BD<EAB7B >B@CBA9AF4: Q = 2240 F + 1911 F + 1218 F = 5369 F

#9D9647<

�D4IB6GT 79B?B7VKAV BEB5?<6BEFV DB8B6<M4 
(F9>FBAV>G, ?VFB?B7VN, H4JVW)

�<EB>4 FBKAVEFL 8?O DB8B6<M ; 5?B>B6BN 
EFDG>FGDBN

 B:?<6VEFL 8<H9D9AJV=B64ABW BJVA>< ;4C4EV6 
DV;A<I >4F97BDV=

 B:?<6VEFL B>D9@B7B DB;D4IGA>G CDB@<E?B6<I 
F4 A9CDB@<E?B6<I ;4C4EV6

�DGKAVEFL 8?O C?4AG64AAO 6<8B5G6A<I DB5VF

 B:?<6VEFL GD4IG64AAO DV;ABW DB;6V84ABEFV 
B>D9@<I K4EF<A DB8B6<M4

!98B?V><

&DG8B@VEF>VEFL 6<;A4K9AAO 7D4A<JL 5?B>V6

%G5'T>F<6AVEFL CD< 6<;A4K9AAV 79B?B7VKA<I 
7D4A<JL

!9B5IV8AVEFL 89F4?LAB7B 79B?B7VKAB7B 6<6K9AAO 
DB8B6<M4

%>?48AVEFL DB;D4IGA>V6 CD< 69?<>V= >V?L>BEFV 
5?B>V6

 B:?<6V ;A4KAV CBI<5>< CD< A9CD46<?LAB@G 
6<8V?9AAV 5?B>V6

 B8<HV>4JVW @9FB8G: "  9FB8 >4F97BDV=A<I 5?B>V6 - 5?B>< 6<8V?ONFLEO ;4 EFGC9A9@ DB;6V84ABEFV F4 >4F97BDVO@< 
;4C4EV6 "  9FB8 9>EC?G4F4JV=A<I 5?B>V6 - 5?B>< 6<8V?ONFLEO ; GD4IG64AAO@ @4=5GFALBW E<EF9@< DB;DB5>< " 
 9FB8 CV8D4IGA>B6<I 5?B>V6 - 5?B>< 6<8V?ONFLEO ;4 B;A4>BN B8ABDV8ABEFV C4D4@9FDV6 CV8D4IGA>G



!CBEV5 9>EC?G4F4JV=A<I 5?B>V6
!CBEV5 9>EC?G4F4JV=A<I 5?B>V6 C9D9854K4T DB;5<FFO DB8B6<M4 A4 5?B>< 6V8CB6V8AB 8B C?4AB64ABW E<EF9@< 
DB;DB5>< F4 F9IAB?B7VW 6<8B5GF>G. �4 6V8@VAG 6V8 79B?B7VKA<I 5?B>V6, 9>EC?G4F4JV=AV 5?B>< 6<8V?ONFLEO ; 
GD4IG64AAO@: " "9IAB?B7VW 6<8B5GF>G " �BDO8>G 6V8CD4JN64AAO DB8B6<M4 " �?4AB64A<I 7VDA<K<I 6<DB5B> " 
"9IAVKA<I @B:?<6BEF9= 6<8B5G6AB7B B5?48A4AAO " �VDA<KBF9IAVKA<I G@B6 DB;DB5>< " �D74AV;4JVW 6<DB5A<KB7B 
CDBJ9EG &9= @9FB8 FVEAB CB6'O;4A<= ; CDB9>FG64AAO@ 7VDA<KB8B5G6A<I DB5VF V K4EFB 6<>BD<EFB6GTFLEO A4 
8VNK<I CV8CD<T@EF64I.

$BD@G?< F4 4?7BD<F@

 B8B6<M9 DB;8V?OTFLEO A4 9>EC?G4F4JV=AV 5?B>< 6V8CB6V8AB 8B C?4AG 7VDA<K<I DB5VF F4 CDB9>FG DB;DB5><.1.

�>EC?G4F4JV=AV 5?B>< ;4;6<K4= 6<;A4K4NFLEO: o �?O CV8;9@ABW DB;DB5>< - C4A9?O@<, CB69DI4@<, >4@9D4@<, 
EFB6C4@< o �?O 6V8>D<FBW DB;DB5>< - GEFGC4@<, ;4IB8>4@<, 7BD<;BAF4@<

2.

�?O >B:AB7B 5?B>G 6<;A4K4TFLEO 79B@9FD<KAV C4D4@9FD< (8B6:<A4, L<D<A4, 6<EBF4) F4 C?BM4 6 C?4AV 
(S_5?B>G).

3.

�<;A4K4TFLEO E9D98AO CBFG:AVEFL >B:AB7B 5?B>G (h_5?B>G) ;4 84A<@< 89F4?LABW 9>EC?G4F4JV=ABW DB;6V8><: 
h_5?B>G = £(h_i · l_i) / £l_i 89: h_i - CBFG:AVEFL DG8AB7B FV?4 6 V-FV= FBKJV BCDB5G64AAO, l_i - 8B6:<A4 VAF9D64?G 
BCDB5G64AAO

4.

�5K<E?NTFLEO B5'T@ >B:AB7B 9>EC?G4F4JV=AB7B 5?B>G: V_5?B>G = S_5?B>G · h_5?B>G 45B 8?O E>?48A<I HBD@: 
V_5?B>G = L_5?B>G · B_5?B>G · H_5?B>G · k_HBD@< 89: L_5?B>G, B_5?B>G, H_5?B>G - 6V8CB6V8AB 8B6:<A4, L<D<A4 
F4 6<EBF4 5?B>G, k_HBD@< - >B9HVJVTAF, MB 6D4IB6GT 6V8I<?9AAO HBD@< 5?B>G 6V8 C4D4?9?9CVC984

5.

�<;A4K4TFLEO E9D98AO MV?LAVEFL DG8< 6 5?BJV (d_5?B>G) ;4 84A<@< 9>EC?G4F4JV=AB7B BCDB5G64AAO: d_5?B>G 
= £(d_i · V_i) / £V_i 89: d_i - MV?LAVEFL DG8< 6 i-FV= CDB5V, V_i - B5'T@ DG8<, MB 6V8CB6V84T i-FV= CDB5V

6.

�<;A4K4TFLEO E9D98AV= 6@VEF >BD<EAB7B >B@CBA9AF4 6 5?BJV (c_5?B>G): c_5?B>G = £(c_i · m_i) / £m_i 89: c_i - 
6@VEF >BD<EAB7B >B@CBA9AF4 6 i-FV= CDB5V, m_i - @4E4 DG8<, MB 6V8CB6V84T i-FV= CDB5V

7.

�<;A4K4NFLEO ;4C4E< >BD<EAB7B >B@CBA9AF4 6 >B:AB@G 5?BJV: Q_5?B>G = V_5?B>G · d_5?B>G · c_5?B>G8.

�474?LAV ;4C4E< DB8B6<M4 6<;A4K4NFLEO O> EG@4 ;4C4EV6 GEVI 9>EC?G4F4JV=A<I 5?B>V6: Q = 3Q_5?B>G9.

�9F4?LA<= 4?7BD<F@ ;4EFBEG64AAO

 B;DB5>4 CDB9>FG 7VDA<K<I DB5VF F4 6<;A4K9AAO E<EF9@< DB;DB5>< DB8B6<M4.1.

�B8V? DB8B6<M4 A4 9>EC?G4F4JV=AV 5?B>< 6V8CB6V8AB 8B CDB9>FG.2.

�DB6989AAO 89F4?V;4JV=ABW 9>EC?G4F4JV=ABW DB;6V8>< 6 @9:4I 5?B>V6.3.

�<;A4K9AAO 79B@9FD<KA<I C4D4@9FDV6 >B:AB7B 5?B>G.4.

 B;D4IGAB> B5'T@G 5?B>G ; GD4IG64AAO@ >B9HVJVTAFV6 6FD4F F4 DB;G5B:G64AAO.5.

 B;D4IGAB> E9D98ALBW MV?LABEFV F4 E9D98ALB7B 6@VEFG >BD<EAB7B >B@CBA9AF4 6 5?BJV ;4 84A<@< 
9>EC?G4F4JV=AB7B BCDB5G64AAO.

6.

�<;A4K9AAO ;4C4EV6 >BD<EAB7B >B@CBA9AF4 6 5?BJV.7.

�BD<7G64AAO C4D4@9FDV6 5?B>G 6 CDBJ9EV 9>EC?G4F4JVW A4 BEAB6V AB6<I 84A<I.8.

!G@G64AAO ;4C4EV6 6EVI 9>EC?G4F4JV=A<I 5?B>V6 F4 6<;A4K9AAO ;474?LA<I ;4C4EV6 DB8B6<M4.9.

�D<>?48 DB;D4IGA>G

 B8B6<M9 DB;DB5?OTFLEO CV8;9@A<@ ECBEB5B@ V DB;8V?9AB A4 2 9>EC?G4F4JV=AV 5?B>< (>4@9D<): �?B> 71: " 
 B;@VD< 5?B>G: 50 @ × 30 @ × 10 @ " �B9HVJVTAF HBD@<: 0,9 " !9D98AO MV?LAVEFL DG8<: 3,1 F/@³ " !9D98AV= 6@VEF 
>BD<EAB7B >B@CBA9AF4: 4,2% " �B9HVJVTAF 6FD4F DG8<: 0,05 (5%) " �B9HVJVTAF DB;G5B:G64AAO: 0,08 (8%) �5'T@ 
5?B>G 71: V¡ = 50 @ × 30 @ × 10 @ × 0,9 = 13500 @³ �5'T@ ; GD4IG64AAO@ 6FD4F: V¡_A9FFB = 13500 @³ × (1 - 0,05) = 
12825 @³ �4C4E< DG8< 6 5?BJV 71: P¡ = 12825 @³ × 3,1 F/@³ = 39757,5 F �@VEF ; GD4IG64AAO@ DB;G5B:G64AAO: 
c¡_A9FFB = 4,2% × (1 - 0,08) = 3,864% �4C4E< >BD<EAB7B >B@CBA9AF4 6 5?BJV 71: Q¡ = 39757,5 F × 0,03864 = 1536 
F

�?B> 72: "  B;@VD< 5?B>G: 40 @ × 35 @ × 12 @ " �B9HVJVTAF HBD@<: 0,85 " !9D98AO MV?LAVEFL DG8<: 2,9 F/@³ " 
!9D98AV= 6@VEF >BD<EAB7B >B@CBA9AF4: 3,8% " �B9HVJVTAF 6FD4F DG8<: 0,07 (7%) " �B9HVJVTAF DB;G5B:G64AAO: 
0,1 (10%) �5'T@ 5?B>G 72: V¢ = 40 @ × 35 @ × 12 @ × 0,85 = 14280 @³ �5'T@ ; GD4IG64AAO@ 6FD4F: V¢_A9FFB = 
14280 @³ × (1 - 0,07) = 13280,4 @³ �4C4E< DG8< 6 5?BJV 72: P¢ = 13280,4 @³ × 2,9 F/@³ = 38513,16 F �@VEF ; 
GD4IG64AAO@ DB;G5B:G64AAO: c¢_A9FFB = 3,8% × (1 - 0,1) = 3,42% �4C4E< >BD<EAB7B >B@CBA9AF4 6 5?BJV 72: Q¢ 
= 38513,16 F × 0,0342 = 1317,15 F

�474?LAV ;4C4E< >BD<EAB7B >B@CBA9AF4: Q = 1536 F + 1317,15 F = 2853,15 F

�9D9647<

�DO@4 CD<6'O;>4 8B C?4AG 7VDA<K<I DB5VF

�DGKAVEFL 8?O BC9D4F<6AB7B C?4AG64AAO 
6<8B5GF>G

�B:?<6VEFL 6D4IB6G64F< F9IAB?B7VKAV 
BEB5?<6BEFV 6<8B5GF>G

#D4IG64AAO >B9HVJVTAFV6 6FD4F F4 DB;G5B:G64AAO

�B:?<6VEFL >BD<7G64AAO C4D4@9FDV6 G CDBJ9EV 
9>EC?G4F4JVW

�<EB>4 BC9D4F<6AVEFL BJVA>< ;4C4EV6

�DGKAVEFL 8?O 9>BAB@VKABW BJVA>< 9H9>F<6ABEFV 
DB;DB5><

�98B?V><

�9B5IV8AVEFL 89F4?LABW DB;6V8>< DB8B6<M4

�B:9 A9 6V8CB6V84F< 79B?B7VKA<@ BEB5?<6BEFO@ 
DB8B6<M4

�B:?<6VEFL ;@VA< CDB9>FG DB;DB5><, MB 6<@474T 
C9D9D4IGA>G ;4C4EV6

!G5'T>F<6AVEFL CD< 6<5BDV DB;@VDV6 F4 HBD@< 
9>EC?G4F4JV=A<I 5?B>V6

�9 ;46:8< 6D4IB6GT CD<DB8AV 7D4A<JV DG8A<I FV?

�BFD95GT CBEFV=AB7B >BD<7G64AAO 6 CDBJ9EV 
9>EC?G4F4JVW

�B8<HV>4JVW @9FB8G: " �9FB8 6<8B5G6A<I 5?B>V6 - 6D4IB6GT H4>F<KAV C4D4@9FD< 6<8B5GF>G " �9FB8 
F9IAB?B7VKA<I 5?B>V6 - 6D4IB6GT F9IAB?B7VKAV BEB5?<6BEFV C9D9DB5>< DG8< " �9FB8 >4?9A84DAB7B C?4AG64AAO - 
5?B>< 6<8V?ONFLEO ;4 K4EB@ WI 6V8CD4JN64AAO AB7B FV?4 A4 >B:AB@G DB;DV;V (S¡, S¢, ..., S¹) 2. �<;A4K9AAO B5'T@G 
@V: EGEV8AV@< DB;DV;4@<: V¡¢ = (S¡ + S¢) / 2 · L¡¢ 89 L¡¢ - 6V8EF4AL @V: DB;DV;4@< 1. �474?LA<= B5'T@: V = 
3V_@V:_DB;DV;4@< 1. �4C4E< >BD<EAB7B >B@CBA9AF4: Q = V · d · c !H9D4 ;4EFBEG64AAO �4EFBEB6GTFLEO 8?O 
DB8B6<M C?4EFB6BW, ?VA;BCB8V5ABW HBD@<, 4 F4>B: 8?O :<?LA<I DB8B6<M. �9D9647< F4 A98B?V>< �9D9647<: " 
�D4IB6GT ;@VA< HBD@< DG8AB7B FV?4 " �4BKAVEFL CV8D4IGA>G �98B?V><: " �A4KAV CBI<5>< CD< 69?<><I 6V8EF4AOI 
@V: DB;DV;4@< " "DG8B@VEF>VEFL CB5G8B6< O>VEA<I DB;DV;V6



!CBEV5 5474FB>GFA<>V6
!CBEV5 5474FB>GFA<>V6 (F4>B: 6V8B@<= O> @9FB8 CB?V7BAV6 45B @9FB8 �B?8<DT64) CB?O74T 6 DB;5<FFV C?BMV 
DB8B6<M4 A4 B>D9@V 8V?OA>< (5474FB>GFA<>< 45B CB?V7BA<) A46>B?B >B:ABW DB;6V8G64?LABW FBK>< 
(E69D8?B6<A<, LGDHG, >4A46<). �D4A<JV 5474FB>GFA<>V6 CDB6B8OFLEO CB E9D98<AV 6V8EF4AV @V: EGEV8AV@< 
DB;6V8G64?LA<@< FBK>4@< 45B : A4 DV6AV= 6V8EF4AV 6V8 FDLBI V 5V?LL9 A4=5?<:K<I FBKB>. �B:A<= 5474FB>GFA<> 
I4D4>F9D<;GTFLEO C4D4@9FD4@<, 6<;A4K9A<@< G 6V8CB6V8AV= FBKJV BCDB5G64AAO (CBFG:AVEFL, 6@VEF, MV?LAVEFL). 
&9= @9FB8 BEB5?<6B 9H9>F<6A<= 8?O DB8B6<M ;V E>?48ABN @BDHB?B7VTN F4 A9DV6AB@VDA<@ DB;CB8V?B@ 
>BD<EAB7B >B@CBA9AF4, 4 F4>B: CD< A9D97G?ODAV= @9D9:V DB;6V8G64?LA<I 6<DB5B>.

$BD@G?< F4 4?7BD<F@

�46>B?B >B:ABW FBK>< BCDB5G64AAO (E69D8?B6<A<, LGDHG) 5G8GTFLEO 5474FB>GFA<> 6C?<6G. �D4A<JV 
5474FB>GFA<>V6 CDB6B8OFLEO: o �B E9D98<AV 6V8EF4AV @V: EGEV8AV@< FBK>4@< BCDB5G64AAO o �5B CB 
C9DC9A8<>G?OD4I, CDB6989A<I 8B E9D98<A< ?VAV=, MB ;'T8AGNFL EGEV8AV FBK>< o �5B @9FB8B@ 8V47D4@ 
�BDBAB7B (CB?V7BAV6 "VEE9A4)

1.

�<;A4K4TFLEO C?BM4 >B:AB7B 5474FB>GFA<>4 (S_i) ;4 8BCB@B7BN C?4AV@9FD4, C4?9F>< 45B 4A4?VF<KA<I 
@9FB8V6: S_i = f(x¡, y¡, x¢, y¢, ..., x¹, y¹) 89: x¡, y¡, x¢, y¢, ..., x¹, y¹ - >BBD8<A4F< 69DL<A 5474FB>GFA<>4 �5B ;4 
HBD@G?BN �4GEE4 8?O C?BMV @AB7B>GFA<>4: S_i = 0.5 · |£(x_j · y_{j+1} - x_{j+1} · y_j)| 89: x_j, y_j - >BBD8<A4F< j-FBW 
69DL<A< 5474FB>GFA<>4, x_{j+1}, y_{j+1} - >BBD8<A4F< A4EFGCABW 69DL<A<

2.

�<;A4K4TFLEO CBFG:AVEFL DG8AB7B FV?4 (h_i) 6 >B:AV= FBKJV BCDB5G64AAO.3.

�5K<E?NTFLEO B5'T@ 8?O >B:AB7B 5474FB>GFA<>4: V_i = S_i · h_i 89: S_i - C?BM4 i-FB7B 5474FB>GFA<>4, h_i - 
CBFG:AVEFL DG8AB7B FV?4 6 i-FV= FBKJV BCDB5G64AAO

4.

�<;A4K4TFLEO MV?LAVEFL DG8< (d_i) F4 6@VEF >BD<EAB7B >B@CBA9AF4 (c_i) 8?O >B:ABW FBK>< BCDB5G64AAO.5.

 B;D4IB6GNFLEO ;4C4E< DG8< (P_i) F4 >BD<EAB7B >B@CBA9AF4 (Q_i) 6 @9:4I >B:AB7B 5474FB>GFA<>4: P_i = V_i · 
d_i Q_i = P_i · c_i = V_i · d_i · c_i

6.

�474?LAV ;4C4E< DG8< F4 >BD<EAB7B >B@CBA9AF4 6<;A4K4NFLEO O> EG@4 ;4C4EV6 6EVI 5474FB>GFA<>V6: P = 3P_i 
Q = 3Q_i

7.

�9F4?LA<= 4?7BD<F@ ;4EFBEG64AAO

�4A9E9AAO A4 C?4A DB8B6<M4 6EVI DB;6V8G64?LA<I 6<DB5B> ; CB;A4K9AAO@ CBFG:ABEFV DG8AB7B FV?4, 6@VEFG 
>BD<EAB7B >B@CBA9AF4 F4 MV?LABEFV DG8<.

1.

�B5G8B64 5474FB>GFA<>V6 6C?<6G A46>B?B >B:ABW DB;6V8G64?LABW FBK><.2.

�<;A4K9AAO C?BMV >B:AB7B 5474FB>GFA<>4.3.

 B;D4IGAB> B5'T@G DG8AB7B FV?4 6 @9:4I >B:AB7B 5474FB>GFA<>4.4.

�<;A4K9AAO ;4C4EV6 DG8< F4 >BD<EAB7B >B@CBA9AF4 8?O >B:AB7B 5474FB>GFA<>4.5.

!G@G64AAO ;4C4EV6 6EVI 5474FB>GFA<>V6 F4 6<;A4K9AAO ;474?LA<I ;4C4EV6 DB8B6<M4.6.

�JVA>4 CBI<5>< CV8D4IGA>G F4 6<;A4K9AAO >4F97BDVW ;4C4EV6.7.

�D<>?48 DB;D4IGA>G

�4 8V?OAJV DB8B6<M4 6<8V?9AB 3 5474FB>GFA<>< A46>B?B DB;6V8G64?LA<I E69D8?B6<A: �474FB>GFA<> 71: " 
�?BM4: 2500 @² " �BFG:AVEFL DG8AB7B FV?4: 3,5 @ " -V?LAVEFL DG8<: 2,8 F/@³ " �@VEF >BD<EAB7B >B@CBA9AF4: 
4,2% �5'T@ DG8< 6 5474FB>GFA<>G 71: V¡ = 2500 @² × 3,5 @ = 8750 @³ �4C4E< DG8<: P¡ = 8750 @³ × 2,8 F/@³ = 24500 
F �4C4E< >BD<EAB7B >B@CBA9AF4: Q¡ = 24500 F × 0,042 = 1029 F

�474FB>GFA<> 72: " �?BM4: 3200 @² " �BFG:AVEFL DG8AB7B FV?4: 4,2 @ " -V?LAVEFL DG8<: 2,9 F/@³ " �@VEF 
>BD<EAB7B >B@CBA9AF4: 3,8% �5'T@ DG8< 6 5474FB>GFA<>G 72: V¢ = 3200 @² × 4,2 @ = 13440 @³ �4C4E< DG8<: P¢ 
= 13440 @³ × 2,9 F/@³ = 38976 F �4C4E< >BD<EAB7B >B@CBA9AF4: Q¢ = 38976 F × 0,038 = 1481,1 F

�474FB>GFA<> 73: " �?BM4: 1800 @² " �BFG:AVEFL DG8AB7B FV?4: 2,8 @ " -V?LAVEFL DG8<: 3,0 F/@³ " �@VEF 
>BD<EAB7B >B@CBA9AF4: 3,5% �5'T@ DG8< 6 5474FB>GFA<>G 73: V£ = 1800 @² × 2,8 @ = 5040 @³ �4C4E< DG8<: P£ = 
5040 @³ × 3,0 F/@³ = 15120 F �4C4E< >BD<EAB7B >B@CBA9AF4: Q£ = 15120 F × 0,035 = 529,2 F

�474?LAV ;4C4E< DG8<: P = 24500 F + 38976 F + 15120 F = 78596 F �474?LAV ;4C4E< >BD<EAB7B >B@CBA9AF4: Q = 
1029 F + 1481,1 F + 529,2 F = 3039,3 F

�9D9647<

�D4IB6GT ?B>4?LAV BEB5?<6BEFV DB;CB8V?G 
>BD<EAB7B >B@CBA9AF4

�B5D9 6V8B5D4:4T A9DV6AB@VDAVEFL DB;CB8V?G 
;4C4EV6

�V86<M9A4 FBKAVEFL 8?O DB8B6<M ; 
A9DV6AB@VDA<@ DB;CB8V?B@ C4D4@9FDV6

�B:?<6VEFL ;4EFBEG64AAO CD< A9CD46<?LAV= 
@9D9:V DB;6V8G64?LA<I 6<DB5B>

�B:?<6VEFL 8<H9D9AJV=B64ABW BJVA>< ;4C4EV6 
DV;A<I >4F97BDV=

�D4IG64AAO ;BA< 6C?<6G >B:ABW DB;6V8G64?LABW 
6<DB5><

�4BKAVEFL CD98EF46?9AAO D9;G?LF4FV6

�98B?V><

!G5'T>F<6AVEFL G 6<;A4K9AAV 7D4A<JL 
5474FB>GFA<>V6

"DG8B@VEF>VEFL CB5G8B6< 5474FB>GFA<>V6 F4 
DB;D4IGA>V6

�98BEF4FAT 6D4IG64AAO 79B?B7VKA<I 
BEB5?<6BEF9= DB8B6<M4

�9B5IV8AVEFL 69?<>BW >V?L>BEFV DB;6V8G64?LA<I 
6<DB5B>

!>?48AVEFL ;4EFBEG64AAO CD< DV;>B ;@VAAV= 
CBFG:ABEFV DG8A<I FV?

�5@9:9AVEFL ;4EFBEG64AAO 8?O >DGFBC484NK<I 
DG8A<I FV?

!>?48AVEFL GD4IG64AAO 6<>?<AN64AAO DG8A<I FV?

�B8<HV>4JVW @9FB8G: " �9FB8 E9D98AVI 6;64:9A<I 8<EF4AJV= - 6D4IG64AAO 6V8EF4AV 6V8 BJVAN64ABW FBK>< 8B FBKB> 
BCDB5G64AAO " �9FB8 B59DA9A<I >648D4FV6 6V8EF4A9= - A484AAO 5V?LLBW 647< 5?<;L><@ FBK>4@ BCDB5G64AAO " 
�9FB8 ;6G:9A<I 5474FB>GFA<>V6 - GD4IG64AAO 6<>?<AN64AAO DG8A<I FV? " �9FB8 5474FB>GFA<>V6 ; CBCD46>BN A4 
CBFG:AVEFL - 8B84F>B69 6D4IG64AAO ;@VA< CBFG:ABEFV



!CBEV5 FD<>GFA<>V6
!CBEV5 FD<>GFA<>V6 (45B @9FB8 FDV4A7G?OJVW) T DV;AB6<8B@ ECBEB5G 5474FB>GFA<>V6, 89 6 O>BEFV 9?9@9AF4DA<I 
CV8D4IGA>B6<I HV7GD 6<>BD<EFB6GNFLEO FD<>GFA<><. "9D<FBDVO DB8B6<M4 DB;5<64TFLEO A4 E<EF9@G 
FD<>GFA<>V6, 69DL<A4@< O><I T FBK>< BCDB5G64AAO (E69D8?B6<A<, LGDH<). �4;6<K4= 6<>BD<EFB6GTFLEO 
FDV4A7G?OJVO �9?BA9, CD< O>V= EG@4 >GFV6 6EVI FD<>GFA<>V6 T @VAV@4?LABN, 4 E4@V FD<>GFA<>< @4>E<@4?LAB 
A45?<:9AV 8B DV6ABEFBDBAAVI. &9= @9FB8 ;459;C9KGT 5V?LLG B5'T>F<6AVEFL CBDV6AOAB ;V ECBEB5B@ 
5474FB>GFA<>V6, BE>V?L>< CB5G8B64 FD<>GFA<>V6 @9AL EG5'T>F<6A4. �9FB8 L<DB>B ;4EFBEB6GTFLEO 8?O DB8B6<M 
; A9DV6AB@VDABN @9D9:9N DB;6V8G64?LA<I 6<DB5B>.

$BD@G?< F4 4?7BD<F@

"BK>< BCDB5G64AAO ;'T8AGNFLEO ?VAVO@<, GF6BDNNK< @9D9:G FD<>GFA<>V6. �4;6<K4= 6<>BD<EFB6GTFLEO 
4?7BD<F@ FDV4A7G?OJVW �9?BA9, CD< O>B@G >B:9A FD<>GFA<> ;48B6B?LAOT G@B6G, MB 6E9D98<AV BC<E4AB7B 
A46>B?B ALB7B >B?4 A9@4T VAL<I FBKB> BCDB5G64AAO.

1.

�<;A4K4TFLEO C?BM4 >B:AB7B FD<>GFA<>4 (S_i) ;4 HBD@G?BN �9DBA4: S_i = :(p · (p - a) · (p - b) · (p - c)) 89: a, b, c 
- EFBDBA< FD<>GFA<>4, p = (a + b + c) / 2 - CV6C9D<@9FD FD<>GFA<>4 �5B ;4 >BBD8<A4F4@< 69DL<A: S_i = 0.5 · |(x¢ 
- x¡)(y£ - y¡) - (x£ - x¡)(y¢ - y¡)| 89: (x¡, y¡), (x¢, y¢), (x£, y£) - >BBD8<A4F< 69DL<A FD<>GFA<>4

2.

�5K<E?NTFLEO E9D98AO CBFG:AVEFL DG8AB7B FV?4 6 @9:4I FD<>GFA<>4: h_i = (h¡ + h¢ + h£) / 3 89: h¡, h¢, h£ - 
CBFG:AVEFL DG8AB7B FV?4 G 69DL<A4I FD<>GFA<>4 �5B ; 6<>BD<EF4AAO@ @9FB8G ;64:G64AAO: h_i = (h¡ · S¡ + h¢ · 
S¢ + h£ · S£) / (S¡ + S¢ + S£) 89: S¡, S¢, S£ - C?BMV 8BCB@V:A<I FD<>GFA<>V6 45B VALV 647<

3.

�5K<E?NTFLEO B5'T@ 8?O >B:AB7B FD<>GFA<>4: V_i = S_i · h_i4.

�5K<E?NTFLEO E9D98AO MV?LAVEFL DG8< 6 @9:4I FD<>GFA<>4: d_i = (d¡ + d¢ + d£) / 3 89: d¡, d¢, d£ - MV?LAVEFL DG8< 
G 69DL<A4I FD<>GFA<>4

5.

�<;A4K4TFLEO E9D98AV= 6@VEF >BD<EAB7B >B@CBA9AF4 6 @9:4I FD<>GFA<>4: c_i = (c¡ + c¢ + c£) / 3 89: c¡, c¢, c£ - 
6@VEF >BD<EAB7B >B@CBA9AF4 G 69DL<A4I FD<>GFA<>4 �5B @9FB8B@ ;64:G64AAO ;4 CBFG:AVEFN: c_i = (c¡ · h¡ + 
c¢ · h¢ + c£ · h£) / (h¡ + h¢ + h£)

6.

 B;D4IB6GNFLEO ;4C4E< DG8< F4 >BD<EAB7B >B@CBA9AF4 6 @9:4I >B:AB7B FD<>GFA<>4: P_i = V_i · d_i Q_i = P_i · 
c_i = V_i · d_i · c_i

7.

�474?LAV ;4C4E< DG8< F4 >BD<EAB7B >B@CBA9AF4 6<;A4K4NFLEO O> EG@4 ;4C4EV6 6EVI FD<>GFA<>V6: P = 3P_i Q = 
3Q_i

8.

�9F4?LA<= 4?7BD<F@ ;4EFBEG64AAO

�4A9E9AAO A4 C?4A DB8B6<M4 6EVI DB;6V8G64?LA<I 6<DB5B> ; CB;A4K9AAO@ CBFG:ABEFV DG8AB7B FV?4, 6@VEFG 
>BD<EAB7B >B@CBA9AF4 F4 MV?LABEFV DG8<.

1.

�B5G8B64 E<EF9@< FD<>GFA<>V6, MB ;'T8AGNFL EGEV8AV FBK>< BCDB5G64AAO (54:4AB ;4 4?7BD<F@B@ �9?BA9).2.

�<;A4K9AAO C?BMV >B:AB7B FD<>GFA<>4.3.

�5K<E?9AAO E9D98ALBW CBFG:ABEFV, MV?LABEFV F4 6@VEFG >BD<EAB7B >B@CBA9AF4 8?O >B:AB7B FD<>GFA<>4.4.

 B;D4IGAB> B5'T@G DG8AB7B FV?4 F4 ;4C4EV6 DG8< 6 @9:4I >B:AB7B FD<>GFA<>4.5.

�5K<E?9AAO ;4C4EV6 >BD<EAB7B >B@CBA9AF4 8?O >B:AB7B FD<>GFA<>4.6.

!G@G64AAO ;4C4EV6 6EVI FD<>GFA<>V6 F4 6<;A4K9AAO ;474?LA<I ;4C4EV6 DB8B6<M4.7.

�JVA>4 CBI<5>< CV8D4IGA>G F4 6<;A4K9AAO >4F97BDVW ;4C4EV6.8.

�D<>?48 DB;D4IGA>G

�4 8V?OAJV DB8B6<M4 6<8V?9AB 2 FD<>GFA<><, GF6BD9AV FBK>4@< BCDB5G64AAO (E69D8?B6<A4@<): "D<>GFA<> 
71: " �?BM4: 1800 @² " �BFG:AVEFL DG8AB7B FV?4 G 69DL<A4I: h¡ = 4,2 @, h¢ = 3,8 @, h£ = 4,5 @ " -V?LAVEFL DG8< G 
69DL<A4I: d¡ = 2,7 F/@³, d¢ = 2,8 F/@³, d£ = 2,9 F/@³ " �@VEF >BD<EAB7B >B@CBA9AF4 G 69DL<A4I: c¡ = 3,2%, c¢ = 
3,5%, c£ = 3,0% !9D98AO CBFG:AVEFL: h_1 = (4,2 + 3,8 + 4,5) / 3 = 4,17 @ !9D98AO MV?LAVEFL: d_1 = (2,7 + 2,8 + 2,9) / 3 
= 2,8 F/@³ !9D98AV= 6@VEF: c_1 = (3,2 + 3,5 + 3,0) / 3 = 3,23% �5'T@ DG8<: V_1 = 1800 @² × 4,17 @ = 7506 @³ �4C4E< 
DG8<: P_1 = 7506 @³ × 2,8 F/@³ = 21016,8 F �4C4E< >BD<EAB7B >B@CBA9AF4: Q_1 = 21016,8 F × 0,0323 = 678,8 F

"D<>GFA<> 72: " �?BM4: 2200 @² " �BFG:AVEFL DG8AB7B FV?4 G 69DL<A4I: h¡ = 3,6 @, h¢ = 4,0 @, h£ = 3,9 @ " 
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