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HPEANCJIOBHUE

[IpakTUKyM COCTaBJIEH B COOTBETCTBUHU C Yu€OHOM MPOrpaMMOM IO JUCUHUILIUHE
«DKOHOMETPUKA U SKOHOMHUKO-MaTEeMAaTUYECKUE METO/IbI U MOJIEI» U 00pa30BaTesIbHbI-
MU CTaHAApTaMH BBHICIIEr0 OOpa3oBaHUs Ul cHeluaibHOCTel «byxranrepckuil yder,
aHanu3 u aynut», «Kommepueckas nestenbHOCTh», «Mapketunr», «Jloructuka», «du-
HAHCBI M KpEeIUT», « JKOHOMHUKA U YIIPaBJICHHUE HA IPEANPUATANY.

Kpyr teMm, paccmarpuBaeMblx B NMPAaKTUKyMe, ONMUPAETCS HAa 3HAHHUS OCHOBHBIX
pa3zienoB QUCHUILUIMHBI «Bbiciias MareMaTukay, Takux kak «MareMaTtndeckoe nporpam-
MupoBaHue», «Teopust BEposSTHOCTEW W MaTeMaTH4ecKash CTaTHCTUKay, «JIuHelHas ai-
reOpa», «Martemarnyeckuii aHanu3y». OCHOBHOE cOJepXKaHHE ATHX TEM 3aKJIIOUaeTcCs B
PACKPBITUH MOHSATUN U METOJOB MaTEeMaTHUYE€CKOT0 MOJECIIUPOBAHUS SIKOHOMHYECKUX CH-
CTEM U TPOIECCOB. B mMpakThKyme, B COOTBETCTBUHU C TpeOOBaHUSAMHU 00I11€00pa3oBa-
TEJbHBIX CTAaHAAPTOB, PACCMATPHUBAIOTCS, MPEXK/E BCEro, OOLUIECHCTEMHbIE SKOHOMUKO-
MaTeMaTUYeCKUe METOJIbI U MOJIEIH, OOIIMe JIJIsl BCEX MEPEUMCICHHBIX CIEIMATbHOCTEMH,
TaKHe KaK JIMHEWHbIE MOJIENN, MOJIETIN AUHAMUYECKOTO IPOrPaMMHUPOBAHNs, YIIPABICHUS
3amacamu, MapKOBCKUX CIyYalHBIX MPOILIECCOB, CUCTEM MACCOBOT'0 OOCITYyKUBaHUS, KO-
HOMETPHKH.

Kpyr BompocoB onpenensier CTpykTypy NpakTUKyma U cojep:kaHue ero rias. B
paznene I «KOKOHOMETpUKa M HIKOHOMHKO-MATEMaTHUYECKUE METOJbl U MOJEIW» MPeIo-
KEHBI 3aJ]aHUs 110 JIMHEWHBIM MOJEJSIM, MOJICISIM JTUHAMUYECKOTO MPOrpaMMUpPOBaHMUS,
yIOpaBJIeHUs 3armacaMu, MapKOBCKUX CIIy4alHBIX MPOILIECCOB, CUCTEM MacCOBOTO 00CIy-
KUBAHUA, YKOHOMETPUKHU.

['maBa 1 mocBsIeHa JUHEHHBIM MOJEISAM: MEXOTPACIEBOro OanaHca, paBHOBEC-
HBIX 1IeH, oOMeHa. B rinase 2 «Mojenu AMHAMHYECKOTO MPOrpaMMUPOBAHUS» paccMar-
PUBAIOTCS 3aJ]a4ll O PaCIpeIeICHUN CPEJICTB MEX]y NPEANpUsTUSIMU, O BHIOOpE Maplil-
pyTa, 0 3aMeHe 000pyJOBaHUs, ONTUMHU3ALNN yIPABICHUs MOCTAaBKAMU U 3aracaMu pe-
CYpCOB, pelllaéMble METOJIOM TMHAMHUYECKOTO IPOTPaMMUPOBAHHSL.

B rnaBe 3 «Mogenu ymnpaBieHHs 3anmacaMu» IMpeasiararoTcs 3aJlaHus MO OIpeJie-
JICHUIO ONTUMAJILHOTO pa3Mepa NapTUU MPU MTHOBEHHOM U HENPEPHIBHOM MOCTYIUICHUH
3aKa3a C yCJIOBHUSAMHU JOMYIIEHUs U oTcyTcTBU Nedunuta. ['naBa 4 «l{enu MapkoBay mo-
CBAILIEHA PETYJISIPHBIM U MOTIOMIAIOIIMM MapKOBCKUM LIETISIM, @ TaK:K€ MapKOBCKUM IPO-
1[eccaM C JI0XO0JIaMHU.

B rnaBe 5 «2QneMeHTBl TEOpUU MAcCOBOIO OOCITYKHBAaHUS» paccCMaTPHUBAIOTCS 3a-
Jla4d MacCcOBOTr0 00cCITyXuBaHUs: MHOTOKaHalbHas CMO ¢ oTkazaMu, OJIHOKaHAJIbHAS U
MHorokanasibHass CMO ¢ HeorpaHnueHHOUW ouepeibto. B rimaBe 6 paccMatpuBaeTcs KO-
HOMETPHUUYECKAS] MOJIENb.

B paznene Il «Permenus TUMOBBIX 3a/1a4» MPUBOJUTCS MOJIPOOHOE peIIeHUE 3a/1a-
HUM, J1al0TCsI HEKOTOPbIE METOJIMYECKUE PEKOMEHIAIMH, TOJIE3HbIE JJIs YCHEIIHOI0 MX
BBIIIOJIHEHUSI.

[Ipu Hanucanuu U3JaHUS aBTOPaAMU IIUPOKO HCTOJIB30BAUCH CIEAYIOIINE U3/a-
HUS: « DKOHOMHMKO-MAaT€MaTHUYECKUE METObl U MOJENN», «Briciiasg maremaruka. Mare-
MaTHUYECKOE MporpaMmmupoBanue», «COOpHUK 3a/1ay U yIpaXHEHHUH 10 BbICIIEH MaTema-
THKe. MaTemaTudeckoe mporpamMmMmupoBaHue» moj obml. pea. mpod. A. B. Kysnemnona
[22, 15, 16], «MccnenoBanue onepaiuii B SKOHOMHUKE», « DIKOHOMETPUKA» MO pel. mpod.
H. III. Kpemepa [13, 14], «Teopus urp. UccnenoBanue onepaumit» Kocresuua JI. C.,
Jlanmko A. A. [11] u uctounuku [4, 7,9, 19, 20].



PA3JIEJI I. 9D KOHOMETPUKA U 9 KOHOMMUKO-
MATEMATHYECKHUE METOJAbI U MOJIEJIN

I'JIABA 1. JUHEHHBIE 3KOHOMMWYECKHUE MOJIEJIA

1.1. MozaeJsib MexkoTpacjieBoro dajianca

3aganme Ne 1.1.1-1.1.30
B Tabnuue npeacraBieH MexoTpaciieBoil 0ajgaHc MOAETU X0341UCTBa:

OTpaciu notpebiieHus
. Orpaciu X; KoHeuHsIit Barnogbiit
pou3BOACTBA I T 11 HPOAYKT, }; | HPOAYKT, X j
| X X2 X13 N X
11 X1 Xy X3 b%) X2
I X31 X3 X33 Y3 X3
. | n | s
Tpebyetcs:

a) HalTU CTPYKTYPHYIO MATPHUILy U KOA(PPUIIUEHTHI OJTHBIX 3aTPAT;
0) HaliTu BEKTOp KOHEYHOro npoaykra Y =(y,,y,,);) W NOJHbIE 3aTPaThl TPY-

Jla Ha ero oOecrieycHue;
B) BBIYHMCIIUTH HEOOXOAUMBIH 00BEM BAJIOBOTO BBINMYCKa KaXKJI0W OTPAaCiIH, CCIH
00beMbI KOHEYHOTO MPOJIyKTa B MEPBOM U BTOPOM OTpaCiy YBEIUYUTh HA a %, a KO-

HEYHOE MOTPEOJICHUE B TPEThEH OTPACTH YMEHBIIIUTD HA B % .
JlaHHBIE K 3a7a9€ IPUBEICHBI B Ta0. 1.1.
Tabmuma 1.1

Bap. | 1, | 2, | 3, | 4, |5 |6 | 7|8 |9 [10,]11,]12[13,]14,] 15,
Ne |16 |17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25|26 | 27 | 28 | 29 | 30

X11 7 3 4 |17 |13 |14 | 15|21 |21 |5 (10| 6 | 10| 5 | 10
Xjp |20 )13 23 (14| 7 |16 23 (15|15 | & |13 (14 | 13 | 13 | 50
X13 135 15023143021 (15|30 4 |11 | 5 |17 |12 ] 60
6
9

Xop | 12] 5 |10 | 30 | 15|34 | 18 | 30 | 30 17| 4 | 14| 1190
Xpp | 15[ 10| 15| 16 | 16 | 17 | 13 | 14 | 40 5
Xp3 | 14| 4 |30 15171014 | 13|10 12| 8 [ 14| 4 | 4 |40
X3 |21 4 [ 132121 8 |21 12]10| 7 |5 [15]| 16| 8 |45
6
7

9 7 | 12 70

X3 |30 (2040 | 15| 8 |31 17|17 |40 | 10| 14| 13| 5 25
X33 |20 7 [ 1012 5 [15]15 |20 | 15| 13| 13|25 19 40
X; [100| 50 | 120 | 100| 50 | 100 | 100 | 100 | 200 | 30 | 50 | 50 | 100 | 50 |300
X, |100{100 | 100|100 | 80 | 80 | 80 | 100 [200| 40 | 50 | 60 | 80 | 50 | 300
X3 | 100| 80 | 100 | 80 | 50 | 100 | 100 | 100|100 | 50 | 50 | 80 | 60 | 30 | 250




Pa3zoen 1. Ixonomempuxa u IKOHOMUKO-MameMamuiecKue Memoovl U Mooenu

Bap. | 1, | 2, | 3, | 4 | 5 |6, | 7, | 8 |9 |10,]| 11, | 12, | 13, | 14, | 15,
Ne 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
b, 25 5 |10 (20|16 | 5 [ 20| 15|20 1521 |17 |30 | 5 | 15
b, 157 (1515|147 (15 4 |10 |10 14 | 12|40 | 7 | 14
b, 10 4 |12 5 (2010} 7 |13 | 15| 5 7 12020 6 | 13

a % 3 4 5 4 2 4 1 2 3 4 2 3 2 5

B % 4 3 4 2 3 5 3 1 3 2 4 1 3 5 2

1.2. Moaesib paBHOBECHBIX LIEH

3amanue Ne 1.2.1-1.2.30
[TpousBoacTBeHHAas cepa HAPOTHOTO XO3AUCTBA COCTOUT U3 TPEX OTpacieu u
XapaKTepU3yeTcsl CTPYKTYpPHON MaTtpuuen A4 = (g, )i=L3,j=1L3. Paccuurats paBHO-

BECHBIEC LIEHBI MO OTPACIISIM TPH 3alaHHOM BEKTOpPE HOPM J00aBICHHON CTOMMOCTH
v= (v1,Vv7,v3). Kak u3aMeHsTCs 1IeHbI Ha POLYKINIO, €CIIM HOPMY J100aBICHHOH CTO-
UMOCTH I10 i -W OTPACIIN YBEJIUYNUTb HA p % ?

JlanHble K 3aa4e MpUBeACHbI B Ta0d. 1.2.

Tabmuma 1.2
Bap. 1, 2, 3, 4, 5, 6, 7, 8, 9, | 10, | 11, | 12, | 13, | 14, | 15,
Ne 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30

a, (04,01}02}03}0102}03|02]0,1(02|04]04]02]0,5]0,1
a, 103(03(02,0403|040,103/02]021]0,2|0,10,2]0,1]10,4
a3 102020102} 04|040103|03]|01]06,0|0,1}|0,1]0,1]10,2
a; (05102{05}0202,0,1}04}01}02|0,103]|02]0,1710,2/0,1
ap |01}02(03,01}02(05}030,1,03]|0210,1(03/0,2]0,3]0,2
ay (02,03(02}03}05(02}05|01/(04]03]02/02]03]0,2]|0,3
a3y 103}0,1(02,0,1}02}01}0504,03]05|02|0,2)|041]0,1]10,3
ay (0201{01}0502,02]02]05]02|04/03]|03]0,2/0,2/0,1

a3 (0204|0402 (0101{01}04(02,02]01]| - |0,1|04]0,2
Vi 2 4 |10 | 8 4 6 5 3 7 6 8 9 7 2 3
Vo 4 5 8 7 2 12| 5 4 110 5 9 (16| 9 | 10| 4
V3 10 | 2 6 3 g | 10 | 4 6 4 3 5 6 5 4 7
l 2 3 1 3 3 1 1 2 2 3 3 2 2 3 1

p % 3 2 4 5 3 2 3 5 3 3 2 4 5 3 4




Pazoen 1. Ikonomempura u IKOHOMUKO-MaAmMeMAmMuuecKue Memoovl U Mooeu
1.3. JIuneitnass MojaeJiL 0OMeHa

3aganme Ne 1.3.1-1.3.30
OcymecTBisercs cOanancupoBaHHasi Oe3AePUIIMTHAS TOPTOBISA YETHIPEX CTpaH

CO CTPYKTYypHOW Mmarpuuei A4=(q;;), i=1,4, j=1,4. Halitu OromKeTbl CTpaH npu

YCJIOBHUH, YTO CYMMa 61-0,[[}KCTOB COCTaBJIAET S YCIIOBHBIX €IWHUII.

Bap. Ne 1, 16. Bap. Ne 2, 17. Bap. Ne 3, 18.
03 05 02 03 04 0.1 02 03 02 02 02 03
02 02 02 03 0.1 02 04 0.1 04 01 02 03
A= o1 02 04 01" | “T o2 02 02 03] | 47|03 05 02 03]
04 01 02 03 03 05 02 0.3 01 02 04 0l
S =22204. S =16254. S =59480.
Bap. N\e 4, 19. Bap. N\e §, 20. Bap. N\e 6, 21.
03 05 02 03 02 05 03 03 02 01 04 03
04 01 02 03 02 02 02 03 04 02 01 0l
4=102 02 02 03]’ A=104 02 o1 01|’ 4=102 02 02 03]’
01 02 04 0l 02 01 04 03 02 05 03 03
S =89110. S =49880. S =59517.
Bap. Ne 7, 22. Bap. Ne 8, 23. Bap. \e 9, 24.
02 02 02 03 02 05 03 03 02 05 03 03
02 01 04 03 02 01 04 03 02 01 04 03
4=102 05 03 03]’ 4=102 02 02 03|’ A=104 02 o1 o01]’
04 02 01 0l 04 02 01 0l 02 02 02 03
S =50920. S =47584. S =52920.
Bap. Ne 10, 25. Bap. Ne 11, 26. Bap. Ne 12, 27.
02 02 02 03 02 02 02 03 02 05 03 03
04 02 01 0l 04 02 01 0l 04 02 01 0l
102 05 03 03]’ 4=102 05 03 03] “l02 02 02 03]
02 01 04 03 02 01 04 03 02 01 04 03
S =38646. S =40680. S =40920.
Bap. Ne 13, 28. Bap. Ne 14, 29. Bap. Ne 15, 30.
03 03 05 02 03 04 01 02 03 02 02 02
03 04 01 02 03 03 05 02 01 01 02 04
“lo1 o1 02 04] “lo1 02 02 02 103 03 05 02
03 02 02 02 03 01 02 04 03 04 01 02
S =63210. S =55090. S =58590.




Pa3zoen 1. Ixonomempuxa u IKOHOMUKO-MameMamuiecKue Memoovl U Mooenu

I''TABA 2. MOJAEJIM ITUHAMHNYECKOI'O
INPOI'PAMMMPOBAHUASA

2.1. 3agaua o pacnpeeeHMH CPeICTB MeKAY NpeAnPUsATHAMMA

3aganue Ne 2.1.1-2.1.30

[Ipon3BOACTBEHHOMY OOBEAMHEHUIO M3 YEThIPEX MPEANPUATHN BBIACISACTCS
O0aHKOBCKMM KpeauT B cymme 100 MITH JieH. 1. U1 YBeJTMUYEHUsI BBITYCKa MPOTyKIIUH.

3Havyenus z; (u;) (i =1,4) JIONIOJHUTENBHOTO JI0X0/a, M0Jy4aeMOro 0ObENHEHUEM B

3aBUCUMOCTH OT BBIJICJICHHOW CYyMMBI u; , IPUBEACHBI B Ta0M. 2.1.

Tpebyercs:

1) pacnpenenuTs KpeauT MEeXAY NPEeIIpUATHAME TaK, YTOOBI JOMOTHUTEIbHBIHN
J0X0]1 00BbeIUHEHUS ObLIT MAKCUMAJIbHBIM;

2) UCroJb3ysl BBIIIOJIHEHHOE PEIIEHUE OCHOBHOM 3a/1auu, HAaWTH ONTUMAIbHOE
pacnpenenenue 80 MIIH I€H. €. MEX]1y JaHHBIMU PEANPUITHIMMU.

Tabmuma 2.1
Ba Homep IMony4yaemblii 10X01 Zi(#;) HA i—M NPEeANPUSATHHN, B 3aBUCMMOCTH
[;.?HT npen- OT BbIJIeJICHHOM CYMMBI #; (MJIH JIeH. e]1.)
) NPUATHA | 7;(u;)/u; 20 40 60 80 100
1, 16 1 z1(u;) 9 18 24 38 50
2 z2(u;) 11 19 30 44 59
3 z3(u;) 16 32 40 57 70
4 Z4(u;) 13 27 44 69 73
2,17 1 z1(u;) 9 17 29 38 47
2 z2(u;) 11 34 46 53 75
3 z3(u;) 13 28 37 49 61
4 z4(u;) 12 35 40 54 73
3,18 1 z1(u;) 7 29 37 41 59
2 z2(u;) 9 19 28 37 46
3 z3(u;) 17 27 37 48 66
4 Z4(u;) 13 30 42 65 81
4,19 1 z1(u;) 9 20 35 44 57
2 z2(u;) 12 25 34 46 57
3 z3(u;) 11 20 32 48 61
4 Z4(u;) 14 23 40 50 58
5,20 1 z1(u;) 9 18 29 41 60
2 z2(u;) 8 19 30 47 58
3 z3(u;) 12 25 51 58 69
4 Z4(u;) 7 15 52 59 60
6,21 1 z1(u;) 11 21 40 54 62
2 z2(u;) 13 20 42 45 61
3 z3(u;) 12 22 34 55 60
4 Z4(u;) 10 17 33 57 69
7,22 1 z1(u;) 12 26 40 60 72
2 z2(u;) 16 21 36 49 63
3 z3(u;) 9 17 35 51 65
4 Z4(u;) 15 25 51 62 70




Pazoen 1. Ikonomempura u IKOHOMUKO-MaAmMeMAmMuuecKue Memoovl U Mooeu

Bapuant Homep [Mosny4yaemslii 10X01 Zi(#;) HA i—M NPEeANPUATHH, B 3aBUCHMOCTH
N npesn- OT BbIJIEJICHHO CyMMBI #; (MJIH JIeH. €]1.)

NPUATHA |  zi(u;)/u; 20 40 60 80 100

8,23 1 z1(u;) 14 24 37 45 58
2 z2(u;) 12 30 42 58 71

3 z3(u;) 3 15 45 62 70

4 Z4(u;) 7 33 46 60 68

9,24 1 z1(u;) 16 28 36 49 60
2 z2(u;) 10 29 42 50 74

3 z3(u;) 15 25 46 58 65

4 Z4(u;) 17 23 38 53 67

10, 25 1 z1(u;) 12 28 39 47 69
2 z2(u;) 14 26 40 51 68

3 z3(u;) 11 24 43 51 68

4 Z4(u;) 16 21 36 49 72

11,26 1 z1(u;) 14 24 33 49 50
2 z2(u;) 10 30 42 51 75

3 z3(u;) 16 22 42 44 70

4 Z4(u;) 10 27 43 57 78

12,27 1 z1(u;) 12 23 40 41 55
2 z2(u;) 12 21 34 39 58

3 z3(u;) 9 20 51 49 70

4 Z4(u;) 10 30 42 59 80

13,28 1 z1(u;) 9 25 41 48 54
2 z2(u;) 13 21 41 49 55

3 z3(u;) 13 17 50 49 65

4 Z4(u;) 16 31 39 58 68

14, 29 1 z1(u;) 7 28 41 43 61
2 z2(u;) 8 29 38 49 69

3 z3(u;) 12 25 45 51 68

4 Z4(u;) 8 24 48 50 71

15, 30 1 z1(u;) 16 18 39 40 63
2 z2(u;) 14 27 40 45 68

3 z3(u;) 13 30 37 48 67

4 Z4(u;) 11 30 50 54 70

2.2. 3agaua o BbIOOpe MapLIpyTa

3agauue Ne 2.2.1-2.2.30

Ha cetu nmopor mmeercs HECKOJIBKO MapIIPyTOB, MO KOTOPHIM MOYHO J0CTaB-
AT Tpy3 U3 myHkTa 1 B myHkT 10 (puc. 1). M3BecTHBI cTOMMOCTH C); JIOCTABKU €U~

HULbI IPy3a U3 IIyHKTA B MMyHKT (Ta0i. 2.2).
TpeOyercs:

a) METOJIOM JMHAMHYECKOI0 MPOTrpaMMHPOBAaHMs HATH Ha ceTH HanboJiee KO-
HOMHBIM MapuIpyT JOCTAaBKHU Ipy3a U3 NyHKTa 1 B myHKT 10 U COOTBETCTBYIOLIUE EMY

3aTparThl;

0) BBIIKMCATh ONTUMAJIbHBIE MapIIPYThl MEPEBO3KU Ipy3a M3 BCEX OCTaIbHBIX
NYHKTOB CeTH B MyHKT 10 M yka3aTh OTBEYAIOIIME UM MUHUMAJbHBIE 3aTPaThl HA J0-

CTaBKY.




Pa3zoen 1. Ixonomempuxa u IKOHOMUKO-MameMamuiecKue Memoovl U Mooenu

-

Q4D

@,

Q) e p—_——

Pucynox 1
TabOmura 2.2
Bap. 1, 2, 3, 4, 5, 6, 7, 8, 9, |10, | 11, | 12, | 13, | 14, | 15,
Ne 1 1 1 19 | 2 2 2 2 24 | 25 | 26 | 27 | 28 | 29 | 30
Ci2 7 4 9 1 5 8 3 6 1 4 4 8 2 6 8
Cis 3 8 2 6 3 1 5 2 9 6 7 3 5 3 2
Cu 5 4 5 2 8 5 4 6 3 1 4 4 3 7 5
Cos 2 6 3 5 2 9 1 7 8 3 7 4 4 2 8
C>7 7 1 7 3 5 2 6 3 7 5 2 6 4 6 2
Css 9 9 4 6 8 6 2 9 4 7 8 5 7 8 7
Css 3 3 6 8 1 8 7 2 9 3 4 7 7 2 8
Cs7 1 5 8 4 7 4 4 8 3 6 5 7 5 7 5
Cys 8 4 1 7 5 5 6 5 7 2 4 2 8 6 5
Cys 4 8 3 2 9 2 8 2 4 5 7 4 3 9 3
Cy7 5 2 5 9 1 6 3 9 8 9 3 6 8 2 6
Css 2 7 8 5 3 1 7 4 6 1 6 7 6 3 2
Csg 6 4 7 3 5 8 2 6 3 8 4 8 4 5 8
Ces 1 9 1 6 8 3 9 7 1 2 8 2 5 8 4
Ces9 9 6 4 1 4 6 2 4 8 3 7 3 2 5 6
Cro 4 1 5 4 9 2 8 6 1 5 2 6 3 9 3
Cs 10 3 7 9 6 2 5 1 7 9 3 6 8 6 3 5
Co 10 8 2 5 1 7 9 3 6 4 8 3 4 2 7 8

2.3. 3agauya o 3aMeHe 000py10BaHUS

3amanue Ne 2.3.1-2.3.30

B navane miaHoBoro neproaa npoaoJDKUTEIHHOCTRIO B N JIET UMEeTCsl 000py-
JI0OBaHUE Bo3pacta ¢. MI3BeCTHBI CTOMMOCTS 7(?) NPOIYKIHNH, IPOU3BOJUMON B TEUCHHE
rojia ¢ UCIOJIb30BAaHUEM ATOTO 00OPYAOBAHMS; €KETOAHbIE PACXObI A(?), CBA3aHHBIE C
AKCIUTyaTareil 000pyA0BaHMs; €ro OCTaTOYHAs CTOMMOCTH §; CTOUMOCTH p HOBOTO
o0opynoBaHus (Crofa K€ BKIIFOUEHBI 3aTpaThl, CBSA3aHHBIC C YCTAHOBKOW, HAJIAJKOW U
3amycKkoM obopyaoBanus) (Tad. 2.3).

TpeOyeTcs:

1) monb3ysich (PYHKIMOHAIbHBIMU YPAaBHEHHUSIMHU, COCTABUTh MATPHUILy MaKCH-
MaJbHBIX TpuObLIeH F,(t) 3a N nert;

2) chopmupoBaTh IO MATPHIE MAKCUMAIBHBIX MPHUOBLICH ONMTUMAaJIbHBIE CTpa-
TErUU 3aMEHbl 00OpYJ0BaHUS JAHHBIX BO3pacToB I W 7 JieT B IUIAHOBOM IEPHOJIE
MPOAOJKUTEILHOCTBIO COOTBETCTBEHHO N U N; JeT.
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Taomuma 2.3

Bap. Bo3pacTt 06opynoBaHus
Ne 0 1 2 3 4 5 6 7 8 9 10

r@) | 20 20 20 19 19 18 18 17 17 16 15
1,16 | A@) | 10 11 12 12 13 13 14 14 15 15 15

10 (M= 8 | 7= 7 [n= 1 |s@= 1 |p= 10
) | 22 | 22 [ 21 [ 21 21 [ 2020 | 19 ] 19 | 19 | 18
2,17 [am | 12 | 13 | 13 | 14 | 15 | 15 | 16 | 16 | 17 | 18 | 18

10 [ M= 6 | 7= 7 | = 4 [sw= 2 | p= 11
r1) | 25 | 24 | 24 | 23 | 22 | 21 | 21 | 21 | 21 | 20 | 20
3,8 [ 4w | 13 | 13 [ 14 | 15 | 15 | 16 | 16 | 17 | 18 | 19 | 20
N= 10 | N= 7 = 8 | = 5 |s@p= 2 | p= I3

r@) | 28 | 27 | 27 | 26 | 25 | 25 | 24 | 23 | 23 | 22 | 21
419 [ a@m | 16 | 16 | 17 | 17 | 17 | 18 | 18 | 19 | 20 | 20 | 21
= 10 |N= 8 | T= 6 | T'= 5 |s@w= 0 | p= 10

ri) | 21 20 19 19 18 18 17 16 16 15 15
5,20 | A1 | 11 11 11 12 12 13 13 13 14 14 15
= 10 | Ni= 6 = 8 = 4 |s@)= 3 p= 10

rit) | 24 24 24 23 23 22 21 21 21 20 20
6,21 | i) | 13 14 15 16 17 17 17 18 19 19 20

= 10 |N= 9 | T= 7 | Ti= 6 |sw= 0 | p= 38
rt) | 28 | 27 | 26 | 25 | 24 | 24 | 23 | 22 | 22 | 22 | 21
7,22 | a0 | 15 | 15 | 16 | 17 [ 17 | 18 | 19 | 20 | 20 | 21 | 21

10 [N= 8 | 7= 6 | T'= 5 |s)= 5 | p= 17
7)) ] 20 | 20 | 19 | 18 | 17 | 16 | 16 | 15 | 15 | 14 | 13
823 [0y | 8 | 9 | 9 | 10 | 10 | 10 | 11 | 11 | 12 | 13 | 13

10 [NM= 7 | 7= 9 | 1= 4 [s@w= 2 | p= 12
7)) | 26 | 25 | 25 | 24 | 24 | 23 | 23 | 23 | 22 | 21 | 21
9,24 [ 4w | 15 | 15 | 16 | 16 | 17 | 17 | 18 | 19 | 19 | 20 | 21
= 10 |[N= 9 = 6 | I'= 8 |s)= 0 | p= 6

r@) | 23 | 23 | 22 | 22 [ 21 | 20 | 20 | 20 | 19 | 18 | 18
10,25 [ 4@ | 11 | 12 | 13 | 14 | 14 | 15 | 16 | 17 | 17 | 17 | 18
= 10 |N= 6 | T= 9 | = 3 |s@w= 1 | p= 12

M) | 22 | 22 | 22 | 21 [ 20 | 20 | 19 | 18 | 17 | 16 | 16
1,26 [ 4 | 12 | 12 | 12 | 13 | 13 | 14 | 14 | 14 | 15 | 15 | 16
N= 10 | N= 6 — 8 | = 1 |s@w=| 1 | p= 10

r@) | 27 26 25 25 25 24 24 23 22 22 21
12,27 | 2) | 15 16 17 17 18 18 19 20 20 21 21

10 |N= 8 | I= 7 |T= 3 |syY= 0 | p= 8
r@ | 25 | 24 | 24 | 24 | 24 | 23 | 22 | 22 | 21 | 21 | 20
13,28 | J) | 12 | 13 | 14 | 15 | 15 | 16 | 17 | 18 | 18 | 19 | 20

10 [N= 6 | = 6 |T= 4 |s@®)= 4 | p= 9
r) | 30 | 29 | 29 | 28 | 27 | 26 | 25 | 23 | 21 | 20 | 19
14,29 | | 12 | 13 | 13 | 14 | 14 | 15 | 15 | 16 | 17 | 18 | 19
N= 10 [ N= 7 =~ 9 [= 4 |s@)= 0 | p= 10

P | 29 | 28 | 28 | 27 | 25 | 25 | 24 | 23 [ 22 | 21 | 21
15,30 [ @ | 14 | 14 | 15 | 16 | 17 | 17 | 18 | 19 | 20 | 21 | 21
= 10| N= 6 | T= 6 | T'= 3 |s@w= 4 | p= 14
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2.4. 3a1a4ya oNTUMHU3ANNH YIIPABJIEHHUS MOCTABKAMM U 3alIaCAMHU PeCypPcoOB

3aganue Ne 2.4.1-2.4.30

Jlist puTMUYHON paOOThI MPEANPUATHS HEOOXOAUMO CHUCTEMAaTHUYECKOE MOIO0J-
HEHHUE 3amaca pecypca R, pacxoayemoro mpu Mpou3BOAcTBe mpoaykuuu. [lorped-
HOCTb PECYypCa B PacCMaTPUBAEMBbIN TUIAHOBBIA MEPUO, COCTOSIINN U3 YETBIPEX MeE-
CSILIEB, XapaKTepusyercsd Mo Mecanam ciaeayromumu yuciaamu: 150, 50, 100 u 100 en.
Ha Hauano mepBoro mecsiia Ha CKiajgax MpearpHusITHs UMEETCs 3amac pecypca B 00b-
eme 100 en. Cxiiagckue MOMENIEHUSI OTPAHUYEHBI, U XPaHUTh MOKHO K KOHITY MecsIa
He 6osee 300 en. pecypca R. I1o 3aBepiieHuU TUIAHOBOIO MEPUOA MPEANPUITHE T1e-
PEXOJUT Ha BBIMMYCK HOBOM MPOJIYKLIMU M MOTPeOHOCTH B pecypce R oTmaaer, a mo-
ATOMY K KOHILy YETBEPTOIr'0o MecAlla BECh €ro 3amac J0DKeH ObITh u3pacxogoBaH. Pe-
I'YJSIpHOE MOMNOJHEHUE 3araca B IJIAHOBOM IEPHOJIE CBSA3aHO C ONPEIEIECHHBIMH 3a-
TpaTamu, 3aBUCAIIMMU OT 00beMa 1 TAPTHH MOCTABKU. DTa 3aBUCUMOCTh — (DYHKITUS
Ki(u;) 3aTpaT Ha MONOJIHEHUE 3araca (3aTpaThl HA OPraHU3ALMIO 3aKa3a, OIllaTa 3aKa-
3a, TPAHCTIOPTHBIE PACXO/Ib) 3aaHbl B Ta0. 2.4. [lomonHeHne 3amaca mpoOu3BOIUTCS
MapTUSAMU ITOCTABOK B 00beMax KpaTHbIX S50 en. (BaroH, aBToMallvHa U T. I1.). XpaHe-
HUE 3allaCeHHOr0 pecypca TakKe TpeOyeT COOTBETCTBYIOIIMX 3aTpaT, BEIMUYUHA KOTO-
PBIX B i-M MECsIII€ 3aBUCHUT OT CpEJIHETO 00bemMa m; 3araca, XpaHUMOTO B 3TOM MECSIIE.
OyHKIMSA @;(m;) 3aTpaT HA XpaHEHUE 3a7aHa B Ta0. 2.4.

Tpebyercs Tak OpraHU30BaTh MPOLIECC TOMOJIHEHUS U XpaHEHUs 3amaca pecyp-
ca R Ha mpennpusTAU B IUIAHOBOM TEPHOJIE, YTOOBI CyMMAapHBIE 3aTpaThl HA IMOMOJI-
HEHWE 3araca W ero XpaHeHWe ObUTM MUHUMAJIbHBIMH TIPH HETPEPHIBHOM YCIOBUU
OecnepeOoHOTO BBITyCKA MPOYKIIHH.

3ameuanue. Eciu obvem m; 3anaca npegocxooum MAKCUMATbHYIO GEIUYUHY,
npusoouMyto 8 maon. 2.4, mo snavenue QyHKyuu @;(m;) NPUHAMb COOMEEeNMcmayouell
MOMY 3HAYEHUIO.

Tabmnura 2.4

Bap.Ne| ui /m;| 0 25 | 50 | 75 | 100 | 125|150 | 175|200 | 225 | 250 | 275 | 300
1,16 | Ki(u;) 0 51 149 | 45 | 41 | 37 | 33 | 28 | 25 | 23 | 22 |22 | 21
@i(m;) 0 4 9 16 | 31 | 37 | 42 | 47 | 51 | 52 | 53 | 54 | 55

2,17 | Ki(uy) 0 51 149 | 45 | 41 | 37 | 33 | 28 | 25 | 23 | 22 | 22 | 21
@i(m;) 0 5 10 | 17 | 32 | 38 | 43 | 48 | 52 | 53 | 54 | 55 | 56

3,18 | Ki(u;) 0 51 149 | 45 | 41 | 37 | 33 | 28 | 25 | 23 | 22 | 22 | 21
@i(m;) 0 6 11 18 | 33 | 39 |44 | 49 | 53 | 54 | 55 | 56 | 57

4,19 | Ki(u)) 0 51 149 | 45 | 41 | 37 | 33 | 28 | 25 | 23 | 22 | 22| 21
@i(m;) 0 7 12 | 19 | 34 | 40 | 45 | 50 | 54 | 55 | 56 | 57 | 58

5,20 | Ki(u;) 0 51 149 | 45 | 41 | 37 | 33 | 28 | 25 | 23 |22 | 22| 21
@i(m;) 0 8 13 1 20| 35|41 | 46 | 51 | 55 | 56 | 57 | 58 | 59

6,21 | Ki(w) 0 521 50 | 46 | 42 | 38 | 34 | 29 | 26 | 24 | 23 | 23 | 22
@i(m;) 0 4 9 16 | 31 | 37 | 42 | 47 | 51 | 52 | 53 | 54 | 55

7,22 | Ki(u) 0 521 50 | 46 | 42 | 38 | 34 | 29 | 26 | 24 | 23 | 23 | 22
o(mi) | 0 5 10 | 17 | 32 | 38 | 43 | 48 | 52 | 53 | 54 | 55 | 56

8,23 | Ki(u) 0 521 50 | 46 | 42 | 38 | 34 | 29 | 26 | 24 | 23 | 23 | 22
o(mi) | 0 6 11 | 18 | 33 | 39 | 44 | 49 | 53 | 54 | 55 | 56 | 57

9,24 | Ki(u) 0 521 50 | 46 | 42 | 38 | 34 | 29 | 26 | 24 | 23 | 23 | 22
oi(m;) 0 7 12 1 19 | 34 | 40 | 45 | 50 | 54 | 55 | 56 | 57 | 58
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Bap.Ne|wi /m; | 0 | 25 | 50 | 75 [ 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300
10,25 | Ki(w)) | O | 52 | 50 | 46 | 42 | 38 | 34 | 29 | 26 | 24 | 23 | 23 | 22
pi(m;)) | 0 8 | 13 120 | 35 | 41 | 46 | 51 | 55 | 56 | 57 | 58 | 59
11,26 | Ki(w)) | O | 53 | 51 | 47 | 43 | 39 [ 35 |30 |27 |25 |24 |24 | 23
oi(m;) | 0 4 9 |16 | 31 | 37 | 42 | 47 | 51 | 52 | 53 | 54 | 55
12,27 | Ki(w) | O | 53 | 51 | 47 | 43 | 39 [ 35 |30 |27 |25 |24 |24 | 23
pi(m;) | 0 5 |10 17 | 32|38 |43 | 48 | 52 | 53 | 54 | 55 | 56
13,28 | Ki(u) | O | 53 | 51 | 47 | 43 | 39 [ 35 |30 |27 |25 |24 |24 | 23
pi(m;) | 0 6 |11 | 18 |33 |39 |44 | 49 | 53 | 54 | 55 | 56 | 57
14,29 | Ki(w)) | O | 53 | 51 | 47 | 43 | 39 [ 35 |30 |27 |25 |24 |24 | 23
oi(m;) | 0 7 12119 | 34|40 | 45 | 50 | 54 | 55 | 56 | 57 | 58
15,30 | Ki(w)) | O | 53 | 51 | 47 | 43 | 39 [ 35 |30 |27 |25 |24 |24 | 23
oi(m;) | 0 8 | 13 |20 | 35| 41 | 46 | 51 | 55 | 56 | 57 | 58 | 59

I'IABA 3. MOIEJIN YIIPABJIEHUSA 3AITACAMUA

3.1. MoaeJub onpeesieHHs1 ONITUMAJBHOTO pa3Mepa napTuu
NP¥ MTHOBEHHOM MOCTYIUIEHUH 3aKa3a 0e3 negunura

3aganme Ne 3.1.1-3.1.30

[TocTpouTh 3KOHOMHKO-MATEMAaTHYECKYI0 MOJIeTh (OPMUPOBAHUS 3aIMacoB, B
KOTOPOM MUHUMHU3UPYIOTCA PAcXoJ]ibl HA OpraHU3aIlMI0 3aKa3a U XpaHEHHUE 3aIlacoB.
[TapTys MOCTaBKU ¢ BHIYUCISECTCS NPU CICIYIOMIUX JOMYIICHUSX:

1) ypoBeHb 3amacoB CHUXKAETCS PABHOMEPHO B COOTBETCTBHM C PaBHOMEPHO

MOCTYHAIIKUMH TpeOOBaHUSIMHU V (CIIPOC);

2) neuuT He TOMyCKaeTCs;

3) ypOBEHb 3a11acOB BOCCTAaHABIMBAETCS JJO 3HAYEHHUSI, PABHOTO (.

[Ipeanonaraercs, 4YTO CHOPOC Ha MPOAYKIMIO COCTABISET V €IUHHUIl B TOJ.
Hakiagnbie pacxo/pl, CBSI3aHHBIE C pa3MEIICHUEM 3aKa3a U MOCTABKOM MapTHH, HE 3a-
BUCAT OT 00bEeMa MapTHUH U paBHbI NOCTOSIHHON BenuuuHe K (Teic. pyo0.). U3nepxku
XpaHEeHMs €IMHULIBI POAYKIIMHU B IOl paBHbI § (ThIC. py0.). CpenHee BpeMs peayinsa-
IIMU 3aKa3a 0 MOMEHTA €ro MOsBIICHUS y moTpedutens — € (muei) (tadmn. 3.1).

Tpebyercs:

1) onpenenuTh ONTUMANIBHYIO MAPTUIO MOCTABKHY;

2) onpeaenuTh NePUOIMYHOCTh BO30OHOBIIEHHUS TOCTaBKH;

3) onpenenuTe MUHUMAJIBHBIE CPEIHETOJOBBIE U3JEPKKU HA pa3MEILCHHUE 3aKa-
30B U XpaHEHHE 3aMacoB;

4) onpenenuTh TOYKY pa3MEIICHUS 3aKa3a;

5) onpeaenuTh MUHUMAaJIbHBIN HaYaIbHBIN 3arac;

6) onpeneauTh MOMEHTBI Pa3MEILEHUS 3aKa30B;

7) HapucoBaTh rpadUK U3MEHEHHUSI 3a11aCOB;

8) onpenenuTh Ha CKOJIbKO % u3MeHsATcs (yBEIU4aTcs WM YMEHbIIATCS) ONTH-
MaJbHbIE CPEIHErOJIOBBIE M3JIECPKKA Ha pa3MELIECHUE 3aKa30B U XPAHEHHE 3aIacoB
pU yYBEJIMYEHUU (YMEHbILIEHUN) ONTUMAIbHON MAapTUU OCTaBKU Ha o %o;
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9) onpenenuTh Ha CKOJIBKO % U3MEHATCS (yBEIMYaTcsl WIM YMEHbBIIATCS) ONTH-
MaJIbHbIE CPEIHET0JI0OBbIE M3JIEPKKM Ha pa3MEIECHHE 3aKa30B U XPAHEHHUE 3aIlacoB C
M3MEHEHUEM ONTUMAIBHON NapTUU MOCTAaBKU IIPU YBEIUYEHNHU (YMEHBIICHUHN):

a) U3JIePIKEK XpaHEeHUs eAUHULIBI IPOAYKINHU Ha [ Yo;

0) HaKJIaJHBIX PAaCXOJ0B, CBA3AHHBIX C pa3MEIICHUEM 3aKa3a U MOCTaBKOM map-
TAH HA ¥ %%;

10) onpenenutsh Ha CKOJIBKO % M3MEHSTCA (YBEJIMYATCS UM YMEHBIIATCS) OI-
TUMAJIbHBIE CPEHErOJIOBbIE M3JEP/KKH Ha pa3MEIICHHE 3aKa30B U XPAHEHUE 3aIlacoB
0€3 U3MEHEHUs ONITUMAJIBHON NapTUU MOCTAaBKU IIPU YBEIMUYEHUHU (YMEHBUIEHHUH):

a) U3JIEPIKEK XpaHEeHUs eAUHUIIBI TPOAYKIUU Ha L Yo;

0) HaKJIaJHBIX PACXOJ0B, CBA3AHHBIX C pa3MEIICHUEM 3aKa3a U MOCTaBKOM map-
i Ha ¥ %.

Tabauna 3.1
Bap. Ne v K s 0 a p y
1,16 4000 400 15 28 10 75 80
2,17 3500 190 25 20 15 65 70
3,18 4500 80 5 20 25 55 60
4,19 5500 100 10 20 30 45 50
5,20 7000 150 14 24 35 35 40
6, 21 6000 150 10 25 40 25 30
7,22 6500 150 14 24 45 15 20
8,23 5000 100 10 20 50 80 10
9,24 7500 50 15 22 55 70 75
10, 25 4500 400 15 28 60 60 65
11,26 8000 200 21 27 65 50 55
12,27 4000 80 5 20 70 40 45
13, 28 8500 250 12 25 75 30 35
14, 29 3000 190 25 20 80 20 25
15, 30 9000 200 20 25 85 10 15

3.2. Moaesnb onpeaejieHus1 ONITUMAJIBHOI0 pa3Mepa napTun
NP HeNpepPbIBHOM MOCTYIJIEHUH 3aKa3a

3aganme Ne 3.2.1-3.2.30

[Ipeanonoxum, 4To COPOC COCTABIAET V €IMHHUIl TOBapa B TOJl, KOTOPbIE IO-
CTaBJIAIOTCS PABHOMEPHO M HEMPEPHIBHO €O CKJajia. OpraHu3alMOHHbIE U3IEPKKHU CO-
ctaBysAOT K (y. €.) 3a OJIHy HapTHIO, a U3ACPIKKU XPAHEHUS PaBHbI § (Y. €.) B pacuere
Ha OJIHY €IMHHUILYy TOBapa B roj. 3amachl Ha CKJIAJEe MOMOJHSIIOTCS ¢ HEKOTOPOH MPOo-
M3BOJICTBEHHOW JIMHUU, KOTOpas paboTaeT Co CKOPOCThIO A €IWHUIl TOBapa B TO..
[IpousBoACTBEHHAs JTUHUS HAYMHAET JIEUCTBOBATH, KAK TOJHKO YPOBEHb 3aMacoB Ha
CKJIJIE CTAHOBUTCS PAaBHBIM HYJIIO, U MPOJOJKAET paboTy 0 TEX MOp, MoKa He Oyner
MIPOM3BEICHO ¢ €AMHULL ToBapa (Tad. 3.2).

TpeOyercs:

1) HaiiTu pa3Mep NapTUH, KOTOPbIA MUHUMHU3UPYET BCE 3aTPAThI;

2) MUHUMAJIbHBIE CPEHEr0/I0BbIE U3/IEPKKU HA pa3MEIICHUE 3aKa30B U COJEP-
KAHUE 3aI1acoB;

3) BBIYMCIIUTH BPEMsI, B TEUEHHUE KOTOPOTO MPOJI0JKAETCS MOCTaBKa;

4) BBIYUCIUTH OPOJIOJKUTENBHOCTD IIUKIIA;
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5) HalTH MaKCUMAJIbHBIA M CPEJHUN YPOBEHb 3aMacoB IMPH YCIOBUHU, UYTO pa3-
MeEp MOCTaBKU ONTUMAJIEH.

6) HapucoBaTh rpaduK U3MEHEHHUS 3a11aCOB;

7) onpeieInTh Ha CKOJIbKO % M3MeHsTCs (YBENIMYaTcs WIM YMEHbBIIATCS) ONTH-
MaJIbHbIE CPEIHETONOBBIE M3ACPKKM HAa Pa3MEIICHUE 3aKa30B M XPAHEHUE 3aIlacoB
P yYBEJIMYEHUU (YMEHbBILIEHUH) ONTUMAIbHON MAapTUHU NOCTABKU Ha  %o;

8) ornpenenuTb Ha CKOJIbKO % u3MeHATcs (YBEJIMYaTCsl WJIM YMEHbBIIATCS) ONTH-
MaJIbHbIE CPEIHETOAOBBIE U3JIEPKKU HA Pa3MEILICHHUE 3aKa30B U XPAHEHUE 3aI1acoB C
U3MEHEHUEM ONTUMAJIbHON MapTUU IMOCTaBKU MPHU YBEIMYEHUH (YMEHBIICHUH) W3-
JIEPIKEK XpaHEHHUS €IMHULIBI TPOAYKIMU Ha % 1 HaKIaJHBIX PACX0/I0B, CBSI3aHHBIX C
pa3MelIeHueM 3aKa3a U OCTaBKOM napTuu Ha ¥ %o;

9) onpenenuTh Ha CKOJIBKO % M3MEHsTCs (YBENMYaTCA WIM YMEHBIIATCS) ONTH-
MaJIbHbIE CPEHETOA0BbIE H3ACPKKU HA pa3MEIlEHNE 3aKa30B U XpaHEHHE 3a1macoB 0e3
M3MEHEHHS] ONTUMAJIbHOW MapTHHU MOCTABKU MPU YBEJIUYECHUM (YMEHBIICHUH) U3JEP-
KEK XpaHEHMs] €UHULbI MPOAYKIHH Ha [ % W HAKIaJHBIX PACXOJIOB, CBSI3AHHBIX C
pa3MelIeHUEM 3aKa3a U MOCTaBKOM naptuu Ha ¥ Y.

Ta0muma 3.2
Bap. Ne A v K s a B 4
1,16 6000 2000 20 0,1 85 75 80
2,17 5900 2100 25 0,2 80 65 70
3,18 5800 2200 30 0,3 75 55 60
4,19 5700 2300 35 0,4 70 45 50
5,20 5600 2400 40 0,5 65 35 40
6,21 5500 2500 45 0,6 60 25 30
7,22 5400 2600 50 0,7 55 15 20
8,23 5300 2700 55 0,8 50 80 10
9,24 5200 2800 60 0,9 45 70 75
10, 25 5100 2900 65 1,0 40 60 65
11,26 5000 3000 70 1,1 35 50 55
12,27 4900 3100 75 1,2 30 40 45
13,28 4800 3200 80 1,3 25 30 35
14, 29 4700 3300 85 1,4 20 20 25
15,30 4600 3400 90 1,5 15 10 15

3.3. Mogaeuanb onpeeieHUs ONITUMAJIBLHOI0 pa3Mepa napTuu
MPU MTHOBEHHOM TOINOJTHEHUH 3a1aca v JoNyleHnu 1epuunra

3amaya Ne 3.3.1-3.3.30

[ToTpeOHOCTh COOPOYHOTO MPEANPUITHS B JETaNsIX HEKOTOPOIro THIA COCTaB-
asiet N neraneit B roji, MpU4eM 3TH JIETal PACXOAYIOTCS B IMPOIECCe MPOU3BOJICTBA
pPaBHOMEPHO W HETPEephIBHO. JleTann 3aka3bpIBalOTCS pa3 B TOJ M MOCTABJISIFOTCS Tap-
TUSMH OJIMHAKOBOTO 00BhEMa, YKa3aHHOTO B 3aka3e. HeymoBneTBOpeHHBIN CIPOC TO-
KPBIBAETCS HEMEJJICHHO TOCJE MOCTYIUICHHSI CICAYIONICH mapTun. XpaHeHUe AeTalln
Ha CKJIaJIe CTOWT § JIeH. €lI. B CYTKH, a MmocTaBka maptuu — K neH. en. OTcyTcTBHE Ha
cOOpKe KaKJIOH JeTalld TPUHOCHUT B CYTKH YOBITKH B pa3Mmepe ¢ JieH. ea. (tadu. 3.3).

15



Pa3zoen 1. Ixonomempuxa u IKOHOMUKO-MameMamuiecKue Memoovl U Mooenu

Tpebyercs:

1) onpenenuTs HanOoOJEe SKOHOMHYHBIA 00BEM MAPTUH, KOTOPHI MHUHAMHU3UPYET
3aTpaThl, CBSI3aHHBIC C 3aKa3bIBAHUEM, XPAaHEHHEM 3aI1acoB U MOTEPSIMU OT ASPHIINTA;

2) onpenenuTh ONTUMAIIbHBIA HHTEPBAT MEXY MOCTABKAMU;

3) onpenenuTth 00BEM 3amaca, KOTOPbIi MUHUMHU3UPYET 3aTPAThl, CBI3AHHBIC C
3aKa3bIBAHMEM, XPAHCHUEM 3aI1acOB U TOTEPSMHU OT ACPUITUTA;

4) HaliTu cyMMapHbI€ 3aTpaThl HA 3aKa3bIBAHKUE, XPAHEHHE 3aMacOB U MOTEPU OT
neduurTa B €IUHUILY BPEMEHHU;

5) HalTH TUIOTHOCTH YOBITKOB OT HEYJOBJIETBOPEHHOTO CIIPOCA;

6) onpeneauTh CKOJIBKO % BpeMEHU MEX]ly MOCTaBKaMu JIeTaju Ha cOopke Oy-
IyT OTCYTCTBOBATb;

7) HapucoBaTh rpadUK U3MEHEHHUSI 3a1aCOB;

8) onpenenuTh Ha CKOJBKO % HM3MEHUTCS (YBETUYMUTCS WM YMEHBIIUTCS) OI-
TUMaJIbHBIN 00BEM NAPTUH NPHU YCIOBUU, YTO AEPULIUT HE AOMYCKAETCS;

9) onpenenuTh Ha CKOMBKO % HM3MEHUTCS (YBEIMUYUTCS WM YMEHBIIUTCS) ONTH-
MaJTLHBIA MHTEPBAT MEXKY IIOCTaBKaMU TIPH YCIIOBUH, UYTO NS(DUITUT HE JOMYCKACTCS;

10) onpenenuth Ha CKOJIBKO % U3MEHATCS (YBEIMYATCSI UJIM YMEHBIIATCS) CyMMap-
HBIC 3aTPAThI B €TUHUITY BPEMEHU MIPH YCIOBUH, UYTO ASHUITUT HE JOIMYCKACTCS.

Tabmua 3.3
Bapuant Ne N K s c
1,16 150000 7000 1 9
2,17 145000 7500 0,95 8,5
3,18 140000 8000 0,9 8
4,19 135000 8500 0,85 7,5
5,20 130000 9000 0,8 7
6,21 125000 9500 0,75 6,5
7,22 120000 10000 0,7 6
8,23 115000 10500 0,65 5,5
9, 24 110000 11000 0,6 5
10, 25 105000 11500 0,55 4,5
11,26 100000 12000 0,5 4
12,27 95000 12500 0,45 3,5
13, 28 90000 13000 0,4 3
14, 29 85000 13500 0,35 2,5
15, 30 80000 14000 0,3 2

3.4. Moaesnb onpeae/ieHus1 ONITUMAJIBHOIO pa3Mepa napTun
NPH HellPePHIBHOM MOMOJTHEHHH 3aNaca U JonyueHun negunura

3agaya Ne 3.4.1-3.4.30

3aBoJ1 OBITOBOM XMMHH BBIITYCKAET NapTUSIMHU KpacKy NsATH TUoB. [IponsBoau-
TEJIBLHOCTh — A KI' B CyTKU. CpeiHuit 00beM MoTpeOIeHUs KK I0TO TUIIAa KPACKH — V KT
B cyTku. CTOMMOCTh TEpeHaNTaJKu OO0OpYyJOBaHHS TMPU TEPEXOae OT OJHOTO THUIIA
Kpacku K ipyromy coctapisieT K aeH. en. CTOMMOCTb XpaHEHUsI OJHOTO KT KPACKH — §
JeH. ell. B CyTku. HeynmoBneTBopeHHbIe TpeOOBaHMS OEpyTCS HA ydeT. Y ICNbHBIC W3-
JIEPKKH AeQuITa — ¢ ACH. €/I. 32 OIMH KT KPaCKH B CyTKH (Tabi. 3.4).
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Pazoen 1. Ikonomempura u IKOHOMUKO-MaAmMeMAmMuuecKue Memoovl U Mooeu

Tpebyercs:

1) onpenenuth Hanbonee SKOHOMUYHBIA 00bEM MAPTUH, KOTOPHIA MHUHUMU3U-
pYeT 3aTpathl, CBSI3aHHBIC C MEpPEHaNa KON 000pyIOBaHUs, XPAHECHUEM MPOAYKIIMH U

MOTEPSIMU OT ACPUIINTA;

2) onpenenuTh ONTUMAaIbHBIA HHTEPBAJ MEPEeX0/ia K HOBOMY THUITY MPOAYKIINH;
3) onpenenuTh BpeMs, 3aTpay€HHOE Ha IPOU3BOJICTBO MPOAYKLIMU KaXKI0T0 TUIIA;

4) onpenenuTh BpeMs, B TE€UYEHHUE KOTOPOIO HE MPOU3BOAUTCS MOCTaBKa IPO-

YKL,

5) onpenenuTs BpeMsi, B TEYEHUE KOTOPOTO MOYKET MPOU3BOJINUTHCA MEpEHaNal-

Ka 000pyI0BaHUS;

6) onpenenuTh 00bEM 3amnaca, KOTOPbIi MUHUMU3HPYET 3aTpaThl, CBSI3aHHbBIE C
nepeHanaakon o00pyA0BaHus, XpaHEHHEM MIPOIYKIIUHU U MOTEPSIMHU OT JePUIUTA;

7) onpeAenuTh MAaKCUMAJIbHBIN YPOBEHb NeUINTA;

8) HaliTH cymMMapHbI€ 3aTpaThl HA MEepeHaIaIKy 000pyAOBaHUs, XpaHEHHE 3alla-

COB U MOTEPH OT ACPUIINTA B CYTKH;

9) HapucoBaTh rpapuK U3MEHEHUS MPOU3BOJCTBEHHOTO IIPOIIECcCa.

3anauue Ne 4.1.1-4.1.30

4.1. Peryisipuble MApKOBCKHE LENU

Taomnuma 3.4
Bapuant Ne y) v K s c
1,16 1600 250 1000 0,03 0,15
2,17 1700 300 1050 0,04 0,2
3,18 1800 350 1100 0,05 0,25
4,19 1900 400 1150 0,06 0,3
5,20 2000 450 1200 0,07 0,35
6,21 2100 500 1250 0,08 0,4
7,22 2200 550 1300 0,09 0,45
8,23 2300 600 1350 0,1 0,5
9,24 2400 650 1400 0,11 0,55
10, 25 2500 700 1450 0,12 0,6
11,26 2600 750 1500 0,13 0,65
12,27 2700 800 1550 0,14 0,7
13, 28 2800 850 1600 0,15 0,75
14, 29 2900 900 1650 0,16 0,8
15, 30 3000 950 1700 0,17 0,85
I''TABA 4. IIEII1 MAPKOBA

[Ipenmpusitie 4 HE3aBUCUMO OT BBINOJIHEHHUS TJIaHA B MPEABIAYIIEM MeECALEe B
CJIETYIOILEM IIJIaH MEPEBBINOIHUT ¢ BEPOATHOCTBIO p, HE BBIIIOJIIHUT C BEPOSTHOCTBIO ¢
u BbIOJIHUT I1aH Ha 100 % c BeposTHOCTBIO =1-p-q. [Ipennpusitue B 1U1aH NepeBbl-
MOJIHUT C BEPOSITHOCTBIO p+& p, p-& COOTBETCTBEHHO, €CIU B MPEABIAYIIEM MeECsIe
IUIaH NEPEBBINOIHEH, BbINoJHEH HAa 100 % u He BbINOJIHEH. BEpOATHOCTH HEBBIIOJI-
HEHUs TUTaHA TIPU 3TOM OYAYT paBHHI ¢-& ¢, g+& (Tadm. 4.1). Halitn ¢uHaabHBIC Be-
POSITHOCTH 1151 A U B 1 uccnenoBarh Ux.
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Pa3zoen 1. Ixonomempuxa u IKOHOMUKO-MameMamuiecKue Memoovl U Mooenu

Tabmnura 4.1
Bapuant Ne P q £
1,16 0,1 0,1 0,05
2,17 0,2 0,15 0,05
3,18 0,15 0,2 0,05
4,19 0,2 0,15 -0,05
5,20 0,15 0,2 -0,05
6,21 0,2 0,2 -0,05
7,22 0,25 0,15 0,1
8,23 0,15 0,25 0,1
9,24 0,25 0,15 -0,1
10, 25 0,15 0,25 -0,1
11,26 0,15 0,15 0,1
12,27 0,15 0,15 -0,1
13,28 0,25 0,2 0,1
14, 29 0,25 0,2 -0,1
15, 30 0,2 0,25 0,1

4.2. lloryomawmnue MAapKOBCKHUE 1eNU

3apanue Ne 4.2.1-4.2.30

CTyzmeHT NpOXOAWUT ABYXTOAWYHBIA Kypc OOydeHHs Ui MOMy4YEeHUsS IUILIOMA.
Kaxplit roj1 oH cjaeT 9K3aMeHbl, Ha KOTOPBIX peIaeTcsl, IpoLies OH FoA0BOM Kype WiIn
HeT. BeposTHOCTB cllaum HK3aMEHOB Ha TMEPBOM Kypce paBHa p;. Eciu sk3aMeH ciaH, To
CTYJEHT MEPEXOIUT Ha BTOPOM Kypc. Ecnm cTyaeHT mpoBanuBaeTcsi Ha HK3aMeHax Ha
MIEPBOM KypCe, TO OH MOBTOPSIET TOJIOBOM KYpC C BEPOSTHOCTBIO ¢ WM OTYUCISETCS U3
yueOHOT0 3aBefIeHUs O€3 MpaBa BOCCTAHOBJICHUS C BEPOSATHOCTHIO 1-pi-g1. BeposTHOCTD
ycrexa CTyJIeHTa MpH cAadye SK3aMEHOB Ha BTOPOM Kypce — p» (B 3TOM ciydae CTyJEHT
MOJTyYaeT JWIUIOM M TOKUAAeT yueOHoe 3aBefeHue). B cioydae ecnu CTyaeHT He caacT
HK3aMEHbI Ha BTOPOM KypcCe, TO OH MOBTOPSIET FOJ0BOM KypC C BEPOSITHOCTBIO g2 UM OT-
YUCIAETCS U3 Y4eOHOro 3aBefieHus1 0e3 mpaBa BOCCTAHOBIICHHS C BEPOSTHOCTBIO 1-pr-¢»
(Tabm. 4.2). CocTtaBUTh MAaTPHUILLy TIEPEXOIOB IS €KETOAHBIX MEPEIBIKEHHI CTYIEHTOB
M TPUBECTH ee K KaHOHHYeckod (opme. OmnpenenuTsh cpeaHee Bpemsi OOydeHHS B
y4eOHOM 3aBE/ICHUU JI0 €r0 OKOHYAHUs WM oTYrciaeHns. KakoBa BEpOSTHOCTh 3aKOH-
YUTh 00y4YEeHHE JJIs1 IEPBOKYPCHHKA U CTYIECHTA BBITYCKHOTO Kypca?

Tabmnura 4.2
Bapuant Ne Pl q1 P2 qz
1,16 0,6 0,3 0,6 0,2
2,17 0,6 0,2 0,6 0,1
3,18 0,7 0,1 0,8 0,1
4,19 0,8 0,1 0,7 0,1
5,20 0,6 0,1 0,7 0,1
6,21 0,6 0,2 0,8 0,1
7,22 0,7 0,2 0,6 0,2
8,23 0,6 0,2 0,7 0,2
9,24 0,6 0,3 0,8 0,1
10, 25 0,7 0,1 0,6 0,3
11,26 0,8 0,1 0,6 0,2
12,27 0,7 0,2 0,7 0,2
13, 28 0,8 0,1 0,6 0,3
14,29 0,7 0,2 0,6 0,3
15,30 0,8 0,1 0,7 0,2
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Pazoen 1. Ikonomempura u IKOHOMUKO-MaAmMeMAmMuuecKue Memoovl U Mooeu

4.3. MapkoBcKHe NMPOLECCHI ¢ J0X0AaAMHU

3amanue Ne 4.3.1-4.3.30

MarmiriHa MOXKET HaXOJUTHCSI B OJJHOM M3 JIByX COCTOSIHHI: & — MallrHa paboTaer
XOPOILLO U & — MallIMHA HYXAeTcsl B peryaupoBke. Ha crenyromuii 1eHs paboThl MalmHa
MEHSIET CBOE COCTOSIHUE B COOTBETCTBUM C MATPULIEH NIEPEXOIHBIX BEPOATHOCTEN (pj).

[TycTth, ecniu MammHa paboTaeT HOPMAJILHO JI0 TIEpeXoa U Mociie NEPExXo1a, Mbl
UMeeM MPHUOBLIb 71 Y. €.; B TEX Cllydasix, KOrja OHa HaYMHAeT paboTy B HOPMAJIbHOM
COCTOSTHUH, HO 3aTeM TpeOyeT peryaupoBKH (JInO0 HA060POT), MPUOBLIL paBHA F12=12]
T. €.; HAKOHEIl, €CJIM MAaIllMHA HE OTPETYJIMPOBAHA HU J0, HU MOCJE MEepexoa, TO Io-
TEPHU COCTABSAT 7, . €. (Tabm. 4.3). Haiitu oxxumaemyro mpuObLUTb 32 YETHIPE Tepexo1a
Y CTAlMOHAPHOE O’KUJAEMOE BO3HAIPAKIECHUE 3 OJUH MEPEXO/I.

Tabnwuna 4.3
Bapuant Ne pii P12 D21 P22 rii ri2=rai r22
1,16 0,7 0,3 0,6 04 60 30 30
2,17 0,8 0,2 0,7 0,3 50 30 30
3,18 0,9 0,1 0,8 0,2 30 20 20
4,19 0,6 0.4 0,9 0,1 20 15 15
5,20 0,5 0,5 0,9 0,1 15 5 5
6,21 0,7 0,3 0,8 0,2 60 30 30
7,22 0,8 0,2 0,9 0,1 50 30 30
8,23 0,9 0,1 0,7 0,3 30 20 20
9,24 0,6 0.4 0,8 0,2 20 15 15
10, 25 0,5 0,5 0,8 0,2 15 5 5
11,26 0,7 0,3 0,9 0,1 60 30 30
12, 27 0,8 0,2 0,6 04 50 30 30
13, 28 0,9 0,1 0,6 0,4 30 20 20
14, 29 0,6 0.4 0,7 0,3 20 15 15
15, 30 0,5 0,5 0,7 0,3 15 5 5

I'JIABA 5. 9JIEMEHTBI TEOPUU MACCOBOI'O
OBCJIY’KUBAHUA

5.1. YpaBHenusi Kosmoroposa. IIpeaenbHbie BepOSITHOCTH COCTOSTHUIA

3ananme Ne 4.1.1-4.1.30

VYeTpolcTBO S COCTOUT M3 ABYX Y3J0B, KOXK/bIA U3 KOTOPBIX B CIy4YailHbI MO-
MEHT BPEMEHHU MOKET BBIUTH U3 CTPOs, MOCJIE Yero MFHOBEHHO HAYMHAETCS PEMOHT
y3Ja, IPOJOJDKAIOIIMKCS 3apaHee HEU3BECTHOE ciydaiiHoe Bpemsi. Bo3mokHbie co-
CTOSIHUS CUCTEMBI:

So— o0a y31a uCcTpaBHBIL;

S| — nepBbIii y3€J peMOHTUPYETCS;

S> — BTOpOH y3es peMOHTUPYETCS;

S5 — 00a y31ma peMOHTHUPYIOTCS.

Bcee nepexonbl paccMaTpuBaeéMON CUCTEMBI U3 COCTOSIHUSA S; B .Sj IPOUCXOAAT MO
BO3/ICHCTBUEM MPOCTEHIINX IMOTOKOB COOBITMII ¢ MHTeHcuBHOCTIMH A; (7, j=0,1,2,3)
(Tabm. 5.1).
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Pa3zoen 1. Ixonomempuxa u IKOHOMUKO-MameMamuiecKue Memoovl U Mooenu

Tpebyercs:

1) mocTpouTh pa3MeyeHHbIN rpad) COCTOSHUN OMMCAHHOTO CIy4aifHOTo MpoLecca;

2) HaliTU NIpPEAEIIbHBIE BEPOSITHOCTH JJIsl CHCTEMBI S

3) HaliTU CpeHUI YKCTBIN JOXOJ B €JUHUILy BPEMEHHU OT 3KCIUIyaTallly B CTa-
[IUOHAPHOM DPEKHUME CHCTEMBI S, €CIM MU3BECTHO, YTO HCIIpaBHas paboTa MepBOro u
BTOPOTO Y3JIOB IPUHOCUT AOXO0J COOTBETCTBEHHO B R; M R, EH. e1., a UX PEMOHT Tpe-
OyeT 3aTpaT COOTBETCTBEHHO 7; U 7> IEH. €]1.;

4) OIeHUTh SKOHOMHYECKYI J(P(EKTHUBHOCTh HMEIOLIEHCS BO3MOXKHOCTH
YMEHBIICHHUS BIBOE CPEJHEr0 BPEMEHM PEMOHTA KaXkIO0I'0 M3 y3JI0B, €CIM IIPH 3TOM
OyAyT yBeJIMYEHbI BABOE 3aTPaThl HA PEMOHT KaXKJ0T0 y3Ja.

Tabmura 5.1
Bap. Ne | Ay | Aoz | Ao | Az | Az | Az | Az | A2 | Ri | R i r2
1,16 2 3 3 3 4 2 4 3 10 6 4 2
2,17 8 9 10 9 11 8 11 10 16 12 10 8
3,18 3 4 4 4 5 3 5 4 11 7 5 3
4,19 7 8 9 8 10 7 10 9 15 11 9 7
5,20 4 5 5 5 6 4 6 5 12 8 6 4
6,21 6 7 8 7 9 6 9 8 14 10 8 6
7,22 5 6 6 6 7 5 7 6 13 9 7 5
8,23 5 6 7 6 8 5 8 7 17 13 11 9
9,24 6 7 7 7 8 6 8 7 14 10 8 6
10, 25 4 5 6 5 7 4 7 6 12 8 6 4
11,26 7 8 8 8 9 7 9 8 15 11 9 7
12, 27 3 4 5 4 6 3 6 5 11 7 5 3
13, 28 8 9 9 9 10 8 10 9 16 12 10 8
14, 29 2 3 4 3 5 2 5 4 10 6 4 2
15, 30 9 10 10 10 11 9 11 10 17 13 11 9

5.2. Muorokanaaraasgs CMO ¢ oTkazamMu

3aganue Ne 5.2.1-5.2.30

Nmeetcst cTaHIus CBsI3U C 71 KaHAJIaMH, MHTEHCUBHOCTH MOTOKA 3asBOK A (3asiB-
KU B MUHYTY); CpelHee BpeMsi OOCTy>KMBAaHUSI OJHOM 3asBKU f,s (MUH.), BCE MOTOKH
coObITUI — TIpocTeimue (Tadn. 5.2). Haittu dunansubie BepostHoctu p; (i=0, 1, 2, ...,
1) COCTOSIHUM U XapakTepuctuku r3¢dexrusHoct CMO:

A — abCOJIFOTHYIO TIPOMYCKHYIO CIIOCOOHOCTH (CpeaHee YMCIIO 3asiBOK, 00CIIy-
’KUBAEMBIX B €IMHUILY BpEMEHH);

(O — OTHOCHUTEJBHYIO MIPOITYCKHYIO CIIOCOOHOCTD (CPEHIOIO JOIO MPHUIIIEIITIX
3a5BOK, OOCTY>KMBA€MbIX CUCTEMOM);

Py — BEPOSITHOCTH TOTO, YTO MPHINIE/IIAS 3asiBKA TIOJYYUT OTKA3 (HEe OynmeTt 00-
CILy’KE€HHOM);

N, — cpenHee 4ncio 3aHIThIX KAHAJIOB;

Ny — cpeHee Yucio NpOCTauBAIOIINX KaHAJIOB;

k; — K03 GUIUEHT 3arpy3Ku KaHaJOB;

kn — K03 PUIMEHT IPOCTOS KAHAJIOB.

CkoJibko TpeOyeTcsi KaHaJoB ISl TOrO, YTOObI YJOBJIETBOPUTH HE MeHee g %o
MOCTyMAroMMX 3asBok? M kKakas 101 KaHaJIOB MPHU 3TOM OyAeT MPOCTauBaTh?
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Ta0muma 5.2
Bapuant Ne n A tos q
1,16 4 3 3 50
2,17 4 4 1 85
3,18 4 3,5 2 60
4,19 4 3,5 1 90
5,20 4 2,5 3 60
6,21 4 5 3 35
7,22 4 4 2,5 50
8,23 4 4 2 60
9,24 4 3 3,5 45
10, 25 4 4 3 40
11,26 5 5 1 85
12,27 5 4,5 3 45
13,28 5 3 1 95
14,29 5 3 1,5 90
15,30 4 4 3,5 35

5.3. OgnokananbHass CMO ¢ HeorpaHMYEHHOU OYepeablo

3amanue Ne 5.3.1-5.3.30

OpnokanansHass CMO mpeacTaBisieT co00i KeIe3HOAOPOKHYI0 COPTUPOBOU-
HYIO CTaHIMIO, HA KOTOPYIO MOCTYMAeT MPOCTEHIINIA MOTOK COCTABOB C MHTEHCUBHO-
cteio A (coctaBa B 4ac). ObcmyxuBanue (pacopmMupoBaHHe) cOCTaBa JJIUATCS CIY-
yaiiHoe (ToKa3aTeIbHOE) BPpEMs CO CPEAHUM 3HAUCHUEM o (MUH.). B mapke npuObITHS
CTaHIIMU UMEIOTCS 71 TIyTeH, Ha KOTOPHIX MOTYT OXKHJATh OOCTY)KUBAHUS MPUOBIBAIO-
M€ COCTaBbl; €CIM BCE MYTH 3aHATHI, COCTABbl BBHIHYK/JICHBI JK/IaTh HA BHEIIHUX ITy-
Tax (Tabm. 5.3).

TpeOyertcst HaiiTh (17151 IPEAETPHOTO CTALMOHAPHOTO PEXXKUMa PadOTHI CTAHIN):

- CpeJHEE YHUCIIO COCTABOB Lyer, CBA3AHHBIX CO CTAHILIUEH,

- cpeaHee BpeMst Woyer TIpeObIBaHMS COCTaBa MPHU CTAHIMU (HAa BHYTPEHHUX ITy-
TSX, HA BHENTHUX MYTSAX U MO OOCTYKUBAHHUEM ),

- cpenHee 4ucio Loy COCTAaBOB, OXKMIAIOUIMX OYepeaud Ha pachopmupoBaHHe
(Bce paBHO, Ha KaKUX MyTX),

- cpenHee Bpems W,y peObIBaHNS COCTaBa Ha OYEpe/iy,

- CpeIHee YHCIIO COCTaBOB, OXKUAAIOIINX pachopMUpOBaHUS HA BHEIIHUX MYTAX

LBHGHI)
- cpeliHee BpeMs 3TOro OXKUIAHUA Wiyen (B MOCIEIHUE BEJIMYHUHBI CBSI3aHBI

dbopmymnoit Jluttna),

- CyMMapHbIi CyTO4YHBIN mTpad [/, KOTOpBIM NMpUIETCs 3alJIaTUTh CTAHIIUHU 32
MPOCTON COCTABOB HA BHENTHUX MYTSX, €CJIHM 3a OJWH 4Yac MPOCTOSI OAHOTO COCTaBa
cranius matuT mrpad 100 y.e.,

- CyMMapHbIi cyTO4YHBIN mTpad [//, KOTOpBIM NpUIETCs 3alJIaTUTh CTAHIIUHU 32
MIPOCTOM COCTABOB HA BHEITHUX MYTSIX, €CIIA CpeIHEE 3HAUCHUE BPEMEHU OOCITYKHUBa-
HUS COCTaBa YMEHBIIUTHCS Ha Afos (MUH.),

- CyMMapHbIi CyTO4YHBIN mTpad [/, KOTOpBIM NpUeTCs 3alJaTUTh CTAHIIUHU 32
MIPOCTON COCTABOB HAa BHENIHHMX MYTAX, €CIU KOJIWYECTBO IMyTEH B MapKe MPUOBITHS
CTAHIIMU YBEJIMYUTH HA SIUHUILY.
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Tabmura 5.3
Bapuant Ne A tos n Atos
1,16 2,5 18 2 2
2,17 2,5 16 3 2
3,18 2,5 14 4 2
4,19 2,5 12 5 2
5,20 2,5 10 6 2
6,21 3 12 2 1
7,22 3 10 3 1
8,23 3 8 4 1
9,24 3 15 5 1
10, 25 3 18 6 1
11,26 3,5 15 2 2
12, 27 3,5 12 3 2
13, 28 3,5 10 4 1
14, 29 3,5 8 5 1
15, 30 3,5 14 6 1

5.4. MuorokanaabHasgs CMO ¢ HeorpaHU4eHHO oYepeabIo

3aganue Ne 5.4.1-5.4.30

Kacca no npoaake OUIETOB C 7 OKOIIKaMH MPEACTABISET COOON 7-KaHAJIbHYIO
CMO c HeorpaHUYEHHOM OuYepeIbl0, YCTAHABIMBAIOIIEHCS Cpa3y K # OKOIIKaM (eciu
OJIHO OKOIIIKO OCBOOOXIAaeTcs, OMMkKaWIIMi B Oueped MacCaKUp €ro 3aHUMAeT).
Kacca nponaet 6unetsl B n myHKTOB: 4; (i=1, 2, ..., n). UHTEHCUBHOCTh MOTOKA 3a5BOK
(maccaxupoB, JKENMAIMUX KYIMUTh OWJIET) I BCEX MyHKTOB A; OJMHAKOBA U paBHA A
(maccaxkxupa B MUHYTY), @ B CyMM€ OHU OOpa3ylOT OOIIUii MMOTOK 3asSBOK ¢ MHTEHCUBHO-
cThio nA. Kaccup TpaTut Ha 00CITy>)KMBaHHUE MAaCCaKUpa B CPEIHEM fos MUHYT (Ta0. 5.4).
OnbIT MOKAa3bIBAET, UTO y KAaCChl CKAIUIMBAIOTCA OYEPENM, MACCAKHUPHI KATYIOTCS Ha
MEJIEHHOCTh 0o0cay»)uBaHus. [locTynuio pamoHanu3aTopckoe MpenIoKeHHe: BMe-
CTO OJHOW KacChl, MPOJAIOIIEH OUIEThI BO BCE MYHKTHI Ai, CO3AaTh /1 CIEIUATH3UPO-
BaHHBIX Kacc (110 OJJHOMY OKOIIKY B KaXJOMH), Kaxaas U3 KOTOPBIX OyJeT NMpojaBaTh
OWJIETHI TOJBKO B OAMH U3 IMYHKTOB A;. Pa3yMHOCTBH 3TOr0 MpejioKeHHs BbI3bIBAET
CIIOPHI - KOE-KTO YTBEPIKAAET, UYTO OUEPEIN OCTAHYTCS MPEKHUMU. Tpedyercs mpoBe-
PUTH TIOJIC3HOCTh TPEUIOKEHUS PACUETOM, JJI YEro PacCUUTaTh XapaKTePUCTHUKU
CMO py1s1 cymiecTBYIOUIETO U MPeIaraeMoro BApMaHTOB OPraHU3aluy MPOoJaxu Ou-
JIETOB, U CPABHUTh HAMJICHHbIE BETMUYHUHBI.

Tabmuma 5.4
Bapuant Ne A tos n
1,16 0,55 1,5 5
2,17 0,6 1,5 6
3,18 0,5 1,5 4
4,19 0,45 1,5 6
5,20 0,4 1,5 5
6,21 0,45 2 6
7,22 0,35 2,5 4
8,23 0,3 3 6
9, 24 0,25 3,5 5
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Bapuant Ne A log n
10, 25 0,6 1,5 4
11,26 0,45 2 7
12,27 0,4 2 6
13,28 0,3 3 7
14, 29 0,35 2,5 6
15, 30 0,25 3,5 7

I'/TABA 6. 9D KOHOMETPUKA

3amanue Ne 6.1-6.30
[To 20 xoMMepUecKUM OaHKaM M3y4yaeTcsl 3aBUCUMOCTb MPUObUIA ) (MJIH JIEH.

€lI.) OT KPEIUTHBIX BJIOKEHUH X; (MJIH JI€H. €.) ¥ CyMMapHOIrO pUCKa x, (MJIH J€H.

en.). Jlannbie B3aTh U3 Ta6m. 6.1. TpeOyercs:
1. OuenuTh NoOKa3aTeNM Bapualuy KaKJI0ro IPU3HAKA U CHIEJATh BBIBOJ O BO3-
MO>KHOCTSIX IPUMEHEHUS METO/1a HauMeHbIINX KBaapatoB (MHK) mig ux uzyuenus.
2. IIpoananu3upoBaTh TMHEHHBIE KOAP(PUITMEHTHI MAPHON U YACTHOW KOPPETSALIUH.
3. Hanncatb ypaBHEHHE MHOXECTBEHHOM PErPECCHH.
4. C nomompto F -kpurepust duirepa ONEHUTh CTATUCTHYECKYIO HAJEHKHOCTb

2
ypaBHeHus perpeccud ¥ R), . . CpaBHUTH 3HAYCHHs CKOPPEKTHPOBAHHOIO M HECKOP-

PEKTUPOBAHHOTO JIMHEHHBIX KO3()PHUIIMEHTOB MHOKECTBEHHOW J€TEPMUHAIIH.
5. C nmomouipio yacTtHeiX F -kpurepueB duiepa oneHUTH 1eIecO00pa3HOCTD
BKJIIOUEHMs B YpaBHEHHE MHOXKECTBEHHOM perpeccuu (akTopa x; mocie x, U (akro-

pa x, mocie x,. OueHUTh 3HAYUMOCTb IIAPAMETPOB YPAaBHEHUS MHOXKECTBEHHOU pe-

IPECCUU U MOSCHUTH UX YKOHOMUYECKUHN CMBICI.
6. Paccunrath cpeanue yactHbie KOO(PGUIUEHTHI 3JACTUYHOCTA M AAaTh Ha UX
OCHOBE CPaBHHUTEJBbHYIO OLIEHKY CHJIbI BIUSHUS (PAaKTOPOB Ha Pe3yJsIbTar.

B Homepa Homepa Homepa
apuaHT Bapuant Bapuant
No KOMMepYecKHX B— KOMMepYecKHX S KOMMepPYecKHuX
B 0aHKOB 0aHKOB 0aHKOB
1,16 1-20 6,21 26 —45 11,26 51-70
2,17 6—25 7,22 31-50 12,27 56175
3,18 11-30 8,23 36 -55 13,28 61 —80
4,19 16 —35 9,24 41 -60 14,29 66 — 85
5,20 21 -40 10, 25 46 — 65 15,30 71 -90
Tabmura 6.1
KpeautHsbie . Kpenutnsie .
Homep | oo osxenns CymmapHslii | [IpuésLin, | Homep BIIOKCHHS CymmapHblii | [Ipu6sLIsb,
0aHka X, ’ pucCK, X, y 0aHkKa X, ’ pucCK, X, y
1 78 60 1 46 296 398 14
2 78 84 1 47 308 396 14
3 74 90 1 48 288 402 14
4 80 96 1 49 306 400 16
5 76 112 1 50 336 401 16
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Kpenutnbie . KpeaurHsbie .
Homep | . OKeH s, CymmapHslii | [Ipu6siin, | Homep BJIOKEHHS, CymmapHslii | [Ipu6bLIb,
0aHKa X, PHUCK, X, y 0aHKa X, PHUCK, X, y
6 96 124 1 51 320 408 15
7 108 124 2 52 328 414 17
8 88 130 2 53 336 412 15
9 106 130 2 54 344 430 17
10 136 130 4 55 348 448 18
11 120 136 3 56 352 454 18
12 128 142 5 57 348 460 18
13 136 142 3 58 356 466 18
14 144 160 5 59 378 472 20
15 160 178 6 60 366 486 22
16 164 186 6 61 364 480 22
17 162 192 6 62 362 504 22
18 170 198 6 63 358 510 22
19 192 204 8 64 364 516 22
20 180 228 8 65 360 522 22
21 178 220 8 66 370 534 22
22 178 244 8 67 392 516 23
23 174 250 8 68 372 522 23
24 180 256 8 69 390 520 23
25 176 263 9 70 420 518 24
26 196 269 9 71 404 518 24
27 208 268 9 72 412 524 25
28 188 274 9 73 420 522 27
29 202 275 9 74 428 528 25
30 232 272 11 75 446 536 27
31 216 278 10 76 450 542 28
32 224 284 12 77 448 548 28
33 228 283 10 78 456 554 28
34 236 301 12 79 480 560 30
35 254 319 13 80 468 570 30
36 258 325 13 81 474 550 30
37 256 332 13 82 472 552 30
38 264 338 15 83 468 548 30
39 286 344 15 84 476 554 30
40 274 368 13 85 472 560 31
41 272 350 13 86 492 572 31
42 272 374 13 87 504 568 31
43 268 380 13 88 484 574 31
44 280 386 13 89 502 571 33
45 276 392 13 90 532 570 33
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PA3JIEJI II. PEHHEHUA TUIIOBbBIX 3A/TAY

I'JIABA 7. JMHEMHBIE SKOHOMMWYECKHWE MOJIEJIA

Moneb MeKOTpacjJeBoro 6ajsanca

Pemenue 3ananus Ne 1.1.1-1.1.30

x,=30; x,=30; x,;=20; x,=40; x,=45; x,=20;

X, =32, x,=18; x;,;,=40; x,=200; x,=150; x,=250;

y,=120; y,=45; y,=1605 b =203 b,=30; b,=60;

a=6, p=7.

a) Koo duuuenTsl nmpsaMbIX 3aTpar a,, KOTOPBIE CIIYKAT 3JE€MEHTAMU CTPYK-
TYPHOU MaTPULbI, HAUJAEM U3 PABEHCTBA

xl..
a; =—
X
B Hamem ciyyae OyneM uMeThb
g =2-3% g5, a, =230 _4 a, =220 _ 08
x, 200 x, 150 x, 250
g, =X 20 _ g, a, =2 g3, a, =520 _ 0,
x, 200 x, 150 x, 250
a, == _o 16, ay, =218 _g 1 a, == _g 16
x, 200 x, 150 x, 250
CrnenoBaTeslbHO, CTPYKTYpHAsi MaTpHILIA IPUMET BH/I:
0,15 0,20 0,08
A=[0,20 0,30 0,08 .
0,16 0,12 0,16
Torma
1 0 0) (0,15 0,20 0,08 0,85 -0,20 —0,08
E-4=/0 1 0|-/0,20 0,30 0,08| = |-0,20 0,70 0,08 |.
00 1) (016 012 0,16 0,16 -0,12 0,84
Jlyist MaTpuiibl E — A HaXOJUM OIPEACITUTETh
0,7 0,08 0,2 -0,08 0,2 0,7
det (E— 4)=0,85- —(=0,2)- +(=0,08)- -
~0,12 0,84 0,16 0,84 0,16 0,12

= 0,85-(0,7-0,84—(<0,08)-(<0,12)) +0,2-(~0,2-0,84 — (~0,08) - (<0,16)) -
—0,08-((—0,2)-(—0,12)—0,7-(—0,16)) = 0,85-0,5784+0,20-(—0,1808)+0,08-0,1360 =0,4446
U anredpandecKue TOMOJTHCHUS

0,7 0,08
-0,12 0,84

-0,2 -0,08
-0,12 0,84

-0,2 -0,08
0,7 -0,08

1

‘ =0,072;

=0,5784; AN:—‘ ‘=0,1776; A, =
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-0,2 -0,08 0,85 -0,08 0,85 —0,08
=0,1808; A, = =0,7012; A, =- =0,084;
-0,16 0,84 —-0,16 0,84 -0,2 -0,08
-0,2 0,7 0,85 -0,2 0,85 -0,2
= =0,136; A, =— =0,134; A, = =0,555.
-0,16 -0,12 -0,16 -0,12 -0,2 0,7
Torna
0,5784 0,1776 0,0720 1,301 0,399 0,162
S = (E—A)’1 = -1 0,1808 0,7012 0,0840 |~| 0,407 1,577 0,189 |.

0,4446
0,1360 0,1340 0,5550) 10,306 0,301 1,248

DneMeHThl MaTpulibl S 1 OyayT KoaduiiieHTaMu OJHBIX 3aTpar.

0) BekTop KOHEUHOTO MPOJYKTa Y paBeH
0,85 -0,20 -0,08) (200
Yz(E—A)-X: -0,20 0,70 -0,08 |-| 150 |=
-0,16 -0,12 0,84 250
0,85-200-0,20-150-0,08-250 120
= | —-0,20-200+0,70-150-0,08-250 |=| 45
-0,16-200-0,12-150+0,84-250 160

Brruucianm ko3 uireHTsl TpsiMbIX 3aTpaT Tpyaa
ay=2=22_010; ap=2-3%_020; ay=2=9 _004.
x, 200 x, 150 x, 250

3HaYUT BEKTOp MPAMBIX 3aTpar Tpyaa 3anuiiercs: T =(0,10;0,20; 0,24). Haxo-

UM K03 (OUITMEHTHI TTOJTHBIX 3aTpaT

1,301 0,399 0,162
T-Sz(O,lO 0,20 0,24)- 0,407 1,577 0,189 |=
0,306 0,301 1,248

0,10-1,301+0,20-0,407 +0,24-0,306 '
=10,10-0,399+0,20-1,577+0,24-0,301 z(0,28 0,43 0,35).
0,10-0,162+0,20-0,189+0,24-1,248
[Tonubie 3aTpaTbl Tpyda Ha oOecrneueHHEe BEKTOpa KOHEYHOTO MPOJyKTa

Y =(120; 45;160)" cocraBst

(T-S)-Y ~0,28-120+0,43-45+0,35-160 ~ 110,

B) [Ipennomnoxkum, 410 00beMbl KOHEYHOTO MPOAYKTa MO MEPBOM U BTOPOH OT-

pacisiM yBenuueHbl Ha 6 %, a 1o TpeTbel OTpaciu yMeHbIIEHbl Ha 7 %. DTO 3HAYMT,
YTO KOHEUHBIH MPOAYKT OYAET ONPEAEIAThCS BEKTOPOM Y, =(y,, »,, »;) , THOC
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Torma HEOOXOIUMBIA O0OBEM BAJIOBOTO BBHIMYCKA IO OTPACISAM Ha BEKTOP KO-
HEYHOTO NpoAyKTa Y, =(127,2; 47,7; 148,8)" Oynmer paBeH:

1,301 0,399 0,162) (127,2
X, =§8-Y,=10,407 1,577 0,189 |-| 47,7 |=
0,306 0,301 1,248 ) | 148,8
1,301-127,2+0,399-47,7+0,162-148,8 208,63
= 10,407-127,2+1,577-47,7+0,189-148,8 | ~| 155,07 |.
0,306-127,2+0,301-47,7+1,248-148,8 239,04

CpaBHMBasi KOMIIOHEHTHI BEKTOPOB X U X,, IPUXOJUM K CIEAYIOIIEMY 3aKITI0-

YEHHIO: €CITU 00beMbl KOHEYHOI'0 MPOAYKTa IO MEPBOM M BTOPOIl OTPACIsIM YBEIH-
9uTh Ha 6 %, a 1Mo TpeThell OTpacau yMEHbIIUTh Ha 7 %, TO BaJIOBOM 00bEM MO Tep-

(208, 63

BoM orpacimu yBemmuutcs Ha 4,31% z1,0431j, mo BTopo — Ha 3,38%

239,04

(155,07

~ 1,0338), 1o Tpetbed ymenbmutes Ha 4,39% ( ~ 0,9561j .

Mopeab paBHOBECHBIX LIEH
Peimnenue 3aganmns Ne 1.2.1-1.2.30
a,=0; a,=02; a,=01 a,=04 a,=03 a,=0,2;
a,, =0,5 a,=0,1; a,=02; v,=6; v,=3; v,=8 i=2; p=T7%.
[Tycte P=(p,, p,, p,)' €CThb BEKTOp paBHOBECHBIX IeH. Toraa
P=(E-A")"v,

rae
6 0 04 05 0 02 0,1
v=|3|u A" = 0,2 03 0,1 |, Takkak A=|0,4 0,3 0,2].
8 0,1 0,2 0,2 0,5 0,1 0,2

Hatimem MaTpuily MoTHBIX 3aTpaT (E—A4)~ .
Lo -0,2 -0,1
Bpruucnum onpenenurens MaTtpuubl E—A=|-0,4 0,7 -0,2 |:

-0,5 -0,1 0,8
L0 -0,2 -0,1
0,7 -0,2 ~0,4 0,2 -0,4 0,7
det(E—A4)=|-0,4 0,7 -0,2|=1,0- ~(-0,2)- +(-0,1)- =
-0,1 0,8 -0,5 0,8 -0,5 —0,1

-0,5 -0,1 0,8
=1,0-0,54+0,2-(-0,42)-0,1-0,39=0,417.

Haxoaum anreOpanueckue JOMOIHEHUS SIEMEHTOB MATPHUIIBL E — A4 :

0,7 -0,2 -0,4 -0,2 -0,4 0,7

-0,1 0,8 -0,5 0,8 -0,5 -0,1
-0,2 -0,1 Lo -0,1 Lo -0,2
-0,1 0,8 -0,5 0,8 -0,5 -0,1
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-0,2  -0,1
0,7 -0,2

Lo -0,1
-0,4 -0,2

Lo -0,2
-0,4 0,7

= =01, A, =- =0,26; Ay = =0,62.

CrnenoBaTesbHO, MAaTPUIIA MOJIHBIX 3aTpaT IPUMET BU:
0,54 0,17 0,11 1,295 0,408 0,264
10,42 0,75 0,26 |=| 1,007 1,799 0,576 |.
0,39 0,20 0,62 0,935 0,480 1,487

(E—A)"' =

5

TpancnoHUpys 3Ty MaTpUILy, TOJTYyIUM

1,295 1,007 0,935
(E-A"y"'=10,408 1,799 0,480 |.
0,264 0,576 1,487

Teneps 1Mo 3aJaHHOMY BEKTOPY HOPM J00ABJIEHHOW CTOMMOCTHU Vv HAXOIUM
BEKTOP PaBHOBECHBIX 1I€H
D 1,295 1,007 0,935)(6 1,295-6+1,007-3+0,935-8 18,27
p, |=10,408 1,799 0,480 |-| 3 |=| 0,408-6+1,799-3+0,480-8 |=| 11,69 |.
D3 0,264 0,576 1,487 )\ 8 0,264-6+0,576-3+1,487-8 15,21

Takum obpazom, P=(18,27; 11,69; 15,21)".

Jlomyctum, 4To BO BTOPOM OTPACiH MPOU30UAET YBEINUYEHHE HOPMBI 100aBICHHON
croumocTu Ha 7 %. [IpuHuMas BO BHUMAHKE, 9TO v, =(6; 3-(1+0,07); 8)" =(6; 3,21; 8)’,
HOJIyYUM

1,295 1,007 0,935 6 18,48
P=(E-A")"-v,=0,408 1,799 0,480 |-| 3,21 |=|12,06 |.
0,264 0,576 1,487 8 15,32

CrnenmoBarenibHO, MNPOAYKIHMA NEPBOM oOTpaciu mnoxopoxana Ha 1,16 %

GZ‘S z1,0116j, BTOpOH — Ha 3,23 % (12,02 z1,0323], TpeTheii otpaciu — Ha 0,79 %
5,32 ~1,0079 |.
15,20

Jlnneiinag MoaeJ b 00MeHAa

Pemienue 3aganus Ne 1.3.1-1.3.30

0,3 0,5 0,2 0,3
0,1 0,2 0,4 0,1
0,2 0,2 0,2 0,3/
0,4 0,1 0,2 0,3
S =17289.
Pemenue. ITycts X =(x, x,, X3, x,) — BEKTOp OIOAKETOB TOPryIOIUX cTpaH. To-

A=

raa 1o yCJaoBHIO 3a1a49U
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C npyroii cTOpOHBI, BEKTOP X €CTh COOCTBEHHBINM BEKTOP CTPYKTYPHOU MaTpH-
IIbI A, OTBEYAIOIINI COOCTBEHHOMY 3HAUCHUIO A =1, YIOBICTBOPSIONIHNIA YPaBHEHUIO

AX=X wm (4-E)X=0.
B xoopauHaTHOM (hopMe TociieIHee ypaBHEHUE IPUMET BHI:
~0,7 05 02 03) (x) (0
0,1 -08 04 01/ [x]| |0
0,2 02 -08 03] |x]| |0
0,4 01 02 -07)(x) (0

N3 paBeHcTBa cieayer, 4TO KOOPIAWHATHI X, X,, X3, X, BEKTOpa X SBISAKOTCS
HEHYJICBBIMU PELICHUSMU JTUHEUHON OJHOPOIHON CUCTEMBI
—-0,7x,+0,5x, +0,2x; +0,3x, =0,
0,1x, - 0,8x, +0,4x; +0,1x, =0,
0,2x; +0,2x, —0,8x; +0,3x, =0,
0,4x; +0,1x, +0,2x; —0,7x, = 0.
bynewm pemarts cucremy merogom ['aycca.

0,7 0,5 02 03]0 8 4 1oy (1 -8 4 1 o
01 -08 04 0110|175 2 3050 30 10 |0
0,2 0,2 -0,8 0,310 2 2 -8 310] |0 18 -16 110
0,4 0,1 0,2 -0710 4 1 2 -710) (0 33 -14 -11/0
1 -8 4 1 o) (1 -8 4 1 o s 4 1l
0 =51 30 10 [o|_|0 =51 30 10 |0
0 0jo -51 30 10 [0
0 0 [276] -231(0| |0 0 276 -231j0| | " O |
0 0 -276 2310/ (0 0 O 0 |0

Panr MaTpHuIbl CUCTEMbI PaBCH TPEM. Bo3sMeM B kauecTBe 0a3MCHOTO MHUHOPAa
MaTpuibl CHCTEMbI MUHOPD

1 -8 4
0 —51 30|=1-(~51)-92%0.
0 0 92

Toraa nepemenHsie x;, x,, x; — 0a3UCHBIE, a IEpeMEHHas x, — CBOOOIHAS.
IIpn x4, =m#0, m € R cuctema paBHOCHIIbHA CUCTEME
X — 8xy+ 4xy=-m,
—51x, +30x; =—10m,
92xy =TTm.

OTcroa HaxoIuM:

77 3230 5440
=—m, x2=—m, x1= m,

92 4692 4692
Iloncrasnssa 3Ha4EHUS x,, X,, X; U X, B PABEHCTBO X, + X, + X; + X, =17289 , HOTy4YUM:

5440m+ 3230m+ﬂm+m :@m =17289 = m =4692 .
4692 4692 92 4692

X3 X4:m.
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CraenoBaTteibHO,
X, =5440, x, =3230, x; =3927 x, =4692 .

OxoHYaTEeIPHO UMEEM MCKOMBIN BEKTOP OIOKETa

X=(5440; 3230; 3927, 4692).

I'/IABA 8. MOIAEJIU AMHAMHWYECKOI'O

IHPOI'PAMMMUNPOBAHUA

3amaua o pacnpeaeseHNH CPeICTB MEXKAY NPeANPUATHAMUA

Pemenue 3ananus Ne 2.1.1-2.1.30

[Ipennpusitue
B:I’)Ié[;g:;r;e Nel Ne2 Ne3 Ne4
N elll" ITonyyaeMslii 10X0]
z1(u;) z2(u;) z3(u;) Z4(u;)
20 8 6 3 4
40 10 9 4 6
60 11 11 7 8
80 12 13 11 13
100 18 15 18 16

1) CocTosiHME MPOU3BOJICTBEHHOTO OOBEMHEHHsI Oy/IeT XapaKTepU30BaThCs B
K&l)I(,Z[I)Iﬁ ,HaHHBIﬁ MOMCHT KOHKPCTHBIM BAapUMAaHTOM PACIPCACICHUA KPCAUTAa MCKIY
NPEANPUATUAMU.

Hpoueﬂypy YCHOBHOﬁ OIITUMH3allMKM HAYMHACM C YCTBCPTOI'0 IIara, Ha KOTO-
POM BBIIENISAIOTCS CPECTBA YETBEPTOMY NpeanpusaTuio. iMeeM cieaytoniee QpyHKIH-
OHAJILHOE YPaBHEHHUE

F(xy5u,) = m’fx z,(xX33u,) -

W3 ycnoBust BumHO, 4T0 Bce GYHKIMHA z,(u,) (i = 1.4) OJHO3HAYHBL: KaXXxoMy 3Hadve-
HUIO CYMMBI BBIJIEJICHHBIX CPEICTB COOTBETCTBYET €IUHCTBEHHOES 3HAYCHHUE IT0JIy91aeMOr0
J0X0J1a, TOATOMY  F, (x;;u,) = z,(x;;u,) . COCTOSIHUE MPOU3BOJCTBEHHOTO OOBEIUHEHUS T1e-

peIl BBIJIECICHHEM CPEICTB YETBEPTOMY MPEANPHUATHIO TOYHO HE OMPEAETICHO, MOITOMY
MPOAHAM3UPYEM BCe BapuaHThL. MTak, moyiexxar aHaam3y BCE JIEMEHTHI MHOXKECTBA X3
cocrostauid: 0, 20, 40, 60, 80, 100 u mHOXecTBa 14 yripasnenuit: 0, 20, 40, 60, 80, 100. Pe-
3yJILTAThI ATOTO IIara YCIOBHOW OMTUMU3AIMK PUBEIEHBI B Ta0M. 1. JIJis KasKI0ro cocTo-
SIHUSI MHOKECTBA X3 YKa3aHO €IMHCTBEHHOE yCJIOBHO-ONTHUMAJIBHOE YIPABICHUE U3 MHO-
’KECTBA U4 ¥ COOTBETCTBYIOIIASI YCIOBHO-ONTUMATbHAS BEJIMYMHA F4 MOTy4aeMoro J10X0-
714, COBIIAJIAFOINAs Ha TOM IIIare C HEMOCPEACTBCHHBIM JJOXO/IOM Z4.

30

Tabmuma 1

X3 Uy 34 Fy

0 0 0 0
20 20 4 4
40 40 6 6

60 60 8 8

80 80 13 13
100 100 16 16
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Ha BTOPOM aTarIc YCHOBHOﬁ OIITUMHU3AlINN I/ICCHe,Z[yeM TpeTI/Iﬁ mar, aJisi KOTo-
POro 0OCHOBHOE (DYHKIIMOHAILHOE YPABHEHHE UMEET BHJL
F(x,5uy) = max (z;(x,;u3) + F,(x;)) -
s

MHo:kecTBa X, 1 x3 cocTodT u3 dneMenToB 0, 20, 40, 60, 80, 100, MHOKECTBO U3
— U3 TeX XK€ 3JEMEHTOB. JlJis KaXJ0ro JAOMYyCTUMOTO COCTOSIHHSI HAJJIEKUT BbHIOPATH
YCJIOBHO-ONTUMAJIbHOE YIPABJICHUE U HAUTHU YCIOBHO-ONTUMAJbHYIO BEIMYUHY MPU-
pocTa BbIITycKa NpoAyKiuu. Tak, eciiy Ha MOMEHT BBIICJICHUS CPEJICTB MPEAIPUITUIO
Ne 3 B Hamumuuu numeercs 20 MIIH A€H. €1., TO IpeanpusaTuio Ne 3 MOXHO BbLAEIUTH 0
i 20 mutH feH. en. Mcnonp3ys ycmoBue 3a1auu u Tabi. 1, Haxoaum

Fy(xy5uy)= IBI%((% (20;0)+ F,(20); z,(20;20)+ F,(0)) = 110122131(0 +4; 3+0)=4.

OTcroJa BUAHO, YTO MaKCHMallbHas BEJIUYMHA J0X04a B 4 MJIH JI€H. €. JOCTH-
raeTcs B TOM ciydae, Koraa npeanpusatiio Ne 3 cpefcTBa He BBIACIAIOTCS.

AHAJIOTHYHO OCYIIECTBIIICTCS BHIOODP YCIOBHO-ONTHMAJBHBIX YIPABICHUN U JIJIs
BCEX OCTAJIbHBIX JOIMYCTUMBIX COCTOSHHUI U3 MHOXeCTBa X,. Hanpumep, eciim kK MOMEHTY
BBIJICJICHHSI CPEJICTB TPETheMY NPEANPHUATHIO UMeeTcst 60 MIIH JieH. €I., TO €My MOXHO
BELACIHTE 1100 0, 6o 20, mu6o 40, mrdo 60 miH neH. ex. Torma nveem:

F3(x2;u3)=0max (0+8, 3+6, 4+4, 7+0)=09.

,20,40,60
N3 3T0Or0 paBeHCcTBa BUAHO, YTO MAKCUMAJIbHOE 3HAYECHHE J0X0Ja B 9 MIIH JIeH.
€. JOCTUTraeTcs B ciydae, eciv npeanpusituio Ne 3 Boigensercs 20 MIIH JI€H. €.
Bce BbIunciaeHus TpeTbero 1mara npuBeeHb B Ta0. 2.

Tabmura 2
X2 us3 X3 23 Fy 23tFy Fs
0 0 0 0 0 0 0
20 0 20 0 4 4 4
20 0 3 0 3
40 0 40 0 6 6
20 20 3 4 7 7
40 0 4 0 4
60 0 60 0 8 8
20 40 3 6 9 9
40 20 4 4 8
60 0 7 0 7
80 0 80 0 13 13 13
20 60 3 8 11
40 40 4 6 10
60 20 7 4 11
80 0 11 0 11
100 0 100 0 16 16
20 80 3 13 16
40 60 4 8 12
60 40 7 6 13
80 20 11 4 15
100 0 18 0 18 18

AHAJOTHYHO OCYIIECTBJISCTCS MPOIeaypa YCIOBHOW ONTHMH3AIMH HAa OCTaB-
muxcs marax (cm. tabm. 3, 4).

31



Pa3zoen I1. Pewuuenusa munogwix 3aoau

Ta0muna 3
X1 u X2 22 F;3 22+Fs F>
0 0 0 0 0 0 0
20 0 20 0 4 4
20 0 6 0 6 6
40 0 40 0 7 7
20 20 6 4 10 10
40 0 9 0 9
60 0 60 0 9 9
20 40 6 7 13 13
40 20 9 4 13 13
60 0 11 0 11
80 0 80 0 13 13
20 60 6 9 15
40 40 9 7 16 16
60 20 11 4 15
80 0 13 0 13
100 0 100 0 18 18
20 80 6 13 19 19
40 60 9 9 18
60 40 11 7 18
80 20 13 4 17
100 0 15 0 15
Tabomuna 4
X0 ui X1 21 F; 2tk Fi
0 0 0 0 0 0 0
20 0 20 0 6 6
20 0 8 0 8 8
40 0 40 0 10 10
20 20 8 6 14 14
40 0 10 0 10
60 0 60 0 13 13
20 40 8 10 18 18
40 20 10 6 16
60 0 11 0 11
80 0 80 0 16 16
20 60 8 13 21 21
40 40 10 10 20
60 20 11 6 17
80 0 12 0 12
100 0 100 0 19 19
20 80 8 16 24 24
40 60 10 13 23
60 40 11 10 21
80 20 12 6 18
100 0 18 0 18

[lepexonum Kk 6€3yClIOBHOM ONTUMHU3ALINN — MIOMCKY HanboJee BHITOJIHOTO pac-
npeneyeHuss Kpeautra Mexay npeanpusatusiMu. OOpamaemcst k Tabn. 4, Tak Kak OHa
COOTBETCTBYET nepBoMy wmary. M3 Hee BUHO, uTO npu Kpeaute B 100 MiH 1eH. en.
MaKCUMaJbHbIA IMOJIY4YaeMbIil AOXO0J cOCTaBisieT 24 MIH AE€H. €1., €CIU IEPBOMY
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npeanpusaTyuio Boiieautb 20 mutH AeH. en. OctaTtok B 80 MJIH J€H. €. MOJJICKUT OIl-
TUMaJIbHOMY Paclpe/IeIEHUI0 MEKy OCTAIIbHBIMU TPEMS IPEAIPUSTUIMHU.

N3 tabn. 3 cnenyet, uro u3 80 MiH AeH. €. (cTon0er x;) BTOPOMY MPEeapusi-
THrO BeIAesieTcs 40 MiH aeH. ea. (cronber u;), a octaTok 40 MIIH JieH. ef. (CToa0eI]
X2) HEOOXOIUMO PACTIPENEIUTh MEXAY OCTABIIMMHUCS IBYMsI Tpennpustusmu. K3
Tabauibel 2 BuauM, uto u3 40 MuH AeH. en. npeanpusturo Ne 3 Beiaensercs 20 MiH
JIeH. e]l., mocie yero octaercs 20 muH aeH. ea. Hakonen, u3 tabmn. 1 ciemyer, 4To 3TH
20 miH meH. en. accurnytorcs npeanpustaio Ne 4. Takoe pacripenenenue odecrnedn-
BaeT MPOU3BOJICTBEHHOMY OOBEAMHEHUIO MAKCUMAaJIbHBIN JOMOJHUTEIBHBIN OXO/ B
24 miH aeH. en. HaiineHHoe onTUMalIbHOE paclipe/iejieHue KpeanuTa MOXKHO 3aIlucarh
B BHJie BekTopa u*=(20; 40; 20; 20).

3ameTum, 4To z,(20)+ z,(40) + z,(20) + z,(20) =8 + 9+ 3+4 = 24 MJIH J€H. €]1.

2) Ucnone3ys 1abn. 1-4 u npemiokeHHyo MeToauky, 80 MIIH JIeH. €7]. OITH-
MaJIbHO MOKHO PaCHpeeIUTh MEXAy IPEeaNpUITUAMHU claeayromum oopasom: (20; 20;
20; 20) unu (20; 40; 0; 20). [Ipu 3TOM MaKCUMaJbHBIN JTOMOJHUTEIBHBIN JOXO CO-
cTaBUT 21 MJIH 1€H. €.

3ameTum, 4YTO z,(20)+2,(20)+2z,(20)+2,(20)=8+6+3+4=21 MIH J€H. €I. U

z,(20)+z,(40) +z,(0) +z,(20) =8+9+0+4 =21 MJIH JICH. €1.

3anaua o BbIOOpe MapmpyTa

Pemenue 3aganusa Ne 2.2.1-2.2.30

Ilycth c12=4; c13=8; c14=4; c25=6, c27=1; ¢35=9; c36=3; c37=5, c45=4; C46=8;
Cy7=2; C55=7; Cs9=4; c6s=9; c69=6; c79=1; 51077, C910=2.

a) MuHuMu3upyeM 3atpaThl IO JOCTaBKE MPUMEHUTENFHO K €IMHUIIE TPY3a.

Pa3o6nem Bce myHKTHI ceTr Ha rpynmnbl. K rpynmne 1 oTHeceM myHKT 1, k Tpymme
2 — IyHKTHI, B KOTOPBIE MOXHO IONACTh HEMOCPEICTBEHHO U3 MyHKTa 1 (T. €. 2, 3,4) K
rpynmne 3 OTHECeM IMyHKThI, B KOTOPbIE MOXHO MOMACTh HEMOCPEICTBEHHO U3 JII000T0
nyHKTa rpyninsl 2 (T. €. 5, 6, 7) u T. A. [loaydum cieayronryro Taoiuiy:

1 2 3 4 5
1 2,3,4 5,6,7 8,9 10

Utak, popmupoBanue Hanbojaee IKOHOMHOTO MapIIpyTa MOKET ObITh pean3o-
BaHO B YETHIPE IIIara.

YcnoBHas ontumuszainmsa. O6o3HaunM uepe3 Cs, Cy COCTOSHHUS, B KOTOPBIX
TPAHCTIOPT MOKET HaXOTUTHCS Mepe YeTBepThIM ImaroM. OHM 00pa3yIOT MHOXKECTBO
COCTOSTHMI Ha Hayajo 4YeTBEPTOTO Iara. JTo OyneT MHOXKECTBO Xx3. PemieHus o 1o-
cTaBke rpy3a no goporam (8,10), (9,10) sBisitoTcsl yrpaBJIeHUSIMUA Ha YE€TBEPTOM I11a-
re, COOTBETCTBYIOIIMMH YKa3aHHBIM COCTOSHUSM. MTak, MHOKecTBO U, ympaBieHUi
Ha YETBEPTOM IIare COCTOUT u3 3nemMeHToB (8,10) u (9,10).

VYCIOBHO ONTUMANIbHBIE 3aTPaThl HA ATOM IIIare BBIPAXKAIOTCS (PYHKIIMOHATH-
HBIM YpaBHCHHUEM

Fy(x35u,) = Hlltin zy(xpuy) =z, (x55u,) .
4

OyHKIUsA F,(x,;u,) B 3aBUCUMOCTH OT COCTOSIHUM M YIpaBJICHUU MPUHUMAET

3HaueHus 4, 6, a ynpasnenus (8,10), (9,10) OyayT yCI0BHO ONTHMaTbHBIMA COOTBET-
ctBeHHO 1A cocTtossHui Cg, Co.
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1 3Tan
Tabmuma 1
X3 uy X4 Fy
Cs (8,10) Cio 7
() 09.10) Cio 2

Ilepexoas KO BTOpOMY ATally YCJIOBHOM ONTHMMHU3ALMU — aHAJIU3Y TPETHETO IIa-
ra, 3anuueM (pyHKIMOHAIbHOE YpaBHEHUE JUIS 3TOTO 1l1ara

Fi(xy;uy) = muin (z5(xy5uy) + Fy(x3)).

MHOXECTBY X2 BOBMOXHBIX COCTOSHUH Tepej] TPEThUM IIaroM COOTBETCTBYET
MECTOIOJI0)KEHUE TPAHCIIOPTa C TPy30M B MyHKTE 5 (coctosiure Cs) WM B MyHKTE 6
(cocrosinue Ce), nnu B myHKTe 7 (coctostHue C7). MHOXKECTBY U3 BO3MOXHBIX YIPaB-
JICHUH Ha TPETHEM IIIare COOTBETCTBYET BHIOOP OJTHOM M3 IOPOT, BEAYIIUX U3 MTyHKTOB
5, 6, 7 B myHKTHI 8, 9; mis nyHkra 5 3to (5,8), (5,9), nig nynkra 6 — (6,8), (6,9), nus
nyHkTa 7 — (7,9). Takum 006pa3om, MHOKECTBO YpaBHEHUH HA 3TOM 7-M IIIare COCTOUT
U3 4eThIpex 3eMeHToB (5,8), (5,9), (6,8), (6,9), (7,9). MHOXeCTBO 3HAUYCHHI 11€JICBOM
(GYHKIUU z,(x,;u;) COCTOUT: U3 deMeHTa 7, 4 mist coctosiHust Cs, U3 JIEMEHTOB 9, 6

i coctossHusa Cg v dniemenTa 1 it coctostHust C.
Paccmotpum cocrosinue Cs. 3aech ABE€ AOPOTM BEAYT B HAIPABJICHHM ITyHKTa
10. YcnoBHO onTHUMalIbHBIE 3aTPAThI ISl HETO:
F.(x,;u;)= min (74+7;4+2)=6.
3(x5u5) (5’8),(5,9)( ;4+2)

Paccmotpum cocrosiaue Cs. 31ech ABE JOPOTH BEAYT B HAIMPABJICHUHU MYHKTa
10. Torma

F.(x,;u,)= min (9+7;6+2)=8.

3( 29 3) (6,8),(6,9)( ) )

VY cnoBHO onTUMAalIbHBIE 3aTpaThl 151 cocTosiHUA C7:
Fi(xy5uy) = 1(1}191)1 (1+2)=3.

B xoMnakTHOM BUAC BBIKJIAAKH 3aIIMIIEM B BHC T3.6JII/IIII>IZ

2 yTan
Ta0mura 2

X2 usz X3 23 Fy 23+Fy Fj3
Cs (5,8) Cs 7 7 14

(5,9) Co 4 2 6 6
Cs (6,8) Cs 9 7 16

(6,9) Co 6 2 8 8
6y (7.9) Co 1 2 3 3

TpeTuit 1 4yeTBEPTHIN 3Tanbl YCIOBHOM ONTUMHU3ALMHU — aHAJIU3 BTOPOTO U IEp-
BOI'0 11ara OCYyILECTBIIAECTCS aHAJIOTUYHO:

Fy(x;uy)= muin (z,(x5u,) + Fy(x,)) .
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33Tan
TabOmura 3
X1 u X2 22 F3 22+F;3 F;
C 2.5) Cs 6 6 2
(2.7) C; 1 3 4 4
3 (3.,5) Cs 9 6 15
(3,6) Cs 3 8 11
(3,7) C; 5 3 8 8
C 4,5) Cs 4 6 10
(4,6) Cs 8 8 16
(4,7) C; 2 3 5 5
F(xo;u) = H'l:n (z,(xg3u) + F5(x,))
4 rTan
Tabmuma 4
X0 uj X1 Tl F; 2t Fi
G (1.2) (&) 4 4 8 8
(1,3) C; 8 8 16
(1,4 Cy 4 5 9

besycnoBnas ontummsanms: M3 tabn. 4 BUaHO, 4TO M3 MyHKTa | rpy3 ciemyer
HampasisaTh 1no gopore (1,2), Tak Kak 3TOMY YCJIOBHO-ONTHUMAaJIbHOMY ILIArOBOMY
YIPABJICHUIO COOTBETCTBYIOT MUHUMAJIbHBIE 3aTpaThl. B pe3ynbrare rpy3 OKaxxercs B
nyHkte 2. [lepexons k Tabmn. 3, 3ameyaem, 4TO U3 MyHKTa 2 IPy3 HEOOXOAUMO JOCTaB-
7Tk aoporoi (2,7) B myHkt 7. V3 Taba. 2 BUAHO, 4TO Aajiee TPy3 JAOJDKEH NEpPEeBO-
3UThCs goporoit (7,9) B myHKT 9, 0TKyma, Kak 3TO cieayeT u3 Tabi. 1, oH HampaBiseT-
cs poporoit (9,10) B koHeuHbid myHKT 10.

CoOoTBETCTBEHHO, Hau0O0JIee SKOHOMHBIM MapUIpyT MpOJeraeT yepe3 MyHKTHI 1,
2,7,9, 10, npu 3TOM TPaHCIIOPTHBIE PACXOAbl MUHUMHU3UPYIOTCS U COCTABJISIIOT 8 JIEH.
€AUHUL HAa EIUHUILY TPY3a.

06) Undopmarnus, comepxamasca B Tada. 1-4, mo3Bossger HaXoAUTh Haubosee
HSKOHOMHBIM MapmipyT B MyHKT 10 w3 mro0oro apyroro myHKTa naHHOW cetu. OHuU
HaXOJISTCS TaK ke, Kak chopMupoBaHHbIN MapiipyT 1-2-7-9-10. Umeem:

MapmpyT
2-7-9-10
3-7-9-10
4-7-9-10

5-9-10

6-9-10

7-9-10
8-10
9-10

CtouMOCThH (JI€H. €e]1.)

[\ EN] {OS] o o] fo ] [V ] [o o] IR °N

3aoaua o 3amene 060pyoosanusn

Pemienue 3aganus Ne 2.3.1-2.3.30
WcxonHble TaHHbBIC 3a/IaHUs IPEACTABICHBI B TAOIHIIE:

BospacT 06opynoBanusi
0 1 2 3 4 5 6 7 8 9 10
rit) | 30 30 29 29 29 28 28 27 27 26 24
At) | 10 10 12 13 14 15 16 17 18 19 20
N= 10 Ni= 8 = 5 I'= 6 s(t)= 2 p= 15
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Jlnd penrenus 3aaHus NPUMEHUM MPUHLMIT onTUMaibHOCTH P. bennmana. Pac-
CMOTPUM HMHTEPBAJIbI BPEMEHH, T. €. FOJbl IJIAHOBOIO IMEpUoAa OT KOHIA K Hayamly.
O603HaYNM (PYHKITUIO YCIIOBHO-ONTUMAJIBHBIX 3HAYCHUH (DYHKIMU e Fi(?) — Mak-
CUMaJIbHYIO MpPUObLIb, KOTOpas OyAeT MOJydeHa OT HCMOJIb30BaHUS O0OpPYAOBaHUS
BO3pacTa f JIeT 3a MOoCIeAHNE k JIET TUTAHOBOTO Ieproaa (CM. puc. 2).

Hauaino | | | | L Konen

IUIAHOBOI'O | | | | T T | IUIAHOBOT'O

nepuoja 0 1 2 3 T-3T7T-27-1T nepuoja

-« Fi)

«—> F>)

«— Fs1)

< > FN— I(t)
< > F N( l‘)

Pucynok 2

3anumieM (pyHKIIMOHAIBHBIE YPaBHEHUS JJI MOCJIEIHEr0 ToJa IJIAHOBOTO Tie-
puoaa F';(t) m nociaeaHuX k JET MIAHOBOrO nepuonaa Fy(?) mpu UCXOIHBIX YHCIOBBIX
3HAYEHUSIX TpUMepa:

F () = max {r(t) —A(2) _ max {r(t) —A) — max ()= A(t) (coxpanenue) (1)
C s =-p+r(0)=A00) ¢ (2-15430-10 ¢ |7 (3amena)
Fo) = max{r(t) —Mt)+ F,_ (t+1) (coxpanenue) )
"7+ F,_ (1) (3amena)

[Tonp3ysiCh ATUMU BBIpAKCHHUSIMHU, OYJIEM MOCIIEI0BATEILHO BBIYHUCIISATH 3HAYE-
HUS MaKCUMaJbHOW mpuObu Fi(?) M 3amuceiBaTh ux B Tadm. 1. IlepByro ctpoky mo-
Jy4uM, NpujaBas napametpy ¢ B paBeHctse (1) 3nauenus 0, 1, 2, ..., 10 u ucnoyb3ys
UCXoJHbIe Nanubie. Hanpumep, npu =0

{F(O) - A(0) (coxpaHeHue) {30 -10 (coxpaHeHue)

F;(0) = max =20 (coxpanenue).

t

= max

t

7 (3amena) 7 (3amena)

AHaJOTUYHO pacyeT BeaeTcs 110 1=9:

r(9)—4(09) (coxpaHeHue) 26-19 (coxpaHeHue)
F1(9) = max =7 (coxpaHeHue) .
t

= max
7 (3amena) t |7 (3amena)

3amMeTuM, YTO €CJIM MPUOBLIL OT HOBOTO 00OPYI0BaHMS paBHA MPUOBLIM OT CTa-
pOTo, TO CTapoe Jydllle COXpaHUTh enle Ha roj. [Ipu =10

F (10) = max{r(l 0)—A(10) (coxpaHeHue) {24 -20 (coxpaHeHue) _; (3aMeHa) .

t

= max

7 (3amena) t |7 (3amena)

W3 tabmn. 1 BumHO, 9TO 7(2)-A(t) ¢ pocToM ¢ yobiBaet. [loatomy mipu £>9 ontumans-
HOW Oy/eT MOJMTHKA 3aMeHbl 000pymoBaHus. UToOBI pa3nuyarh, B pe3ysibTaTe Kakou
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MOJIUTUKH MOTY4aeTCsl yCIOBHO-ONTUMAIbHOE 3HaYeHHE MPUObLIH, OyIeM 3TH 3HAUYEHUS
pa3rpaHu4YuBaTh (10 =9 BKIIIOUUTENBHO ONTUMAIILHOU SBJISAETCS MOJIMTUKA COXPAHEHMUS).
J11s 3anosTHEHUS BTOPOU CTPOKH Tadu. 1. ncnomb3yem dhopmyiry (2) most k=2:

{r(t) - A+ F(t+1) (coxpaHeHue) {r(t) - A+ F (t+1) (coxpanenue)

= max
7+ F, (1) (3amena) !

.

F, () = max

! 27 (3amena)

[IpunaBas mapamertpy ¢ 3Hauenus 0, 1, 2, ..., 10, ucnosib3ysi UCXOJHBIE JAHHbBIE
U 3HaueHus F(t+1) u3 mepBoil CTPOKHU TaOJIUIIBI, 3aMI0JIHUM BTOpYIO cTpoKy. Hampu-
Mep, npu =4

{r(4) — A+ F6) . {29 —14+13 (coxpanenue)

F,(4) = max 5 =28 (coxpaHeHue).

27 (3amena)

Jlyist TpeTheli CTPOKH TabIuUIThl HCTIONB3yeM hopmyiry (2) mist k=3:
{r(t) —A)+F,(t+1) (coxpaHeHue) {r(z‘) —A)+ F,(t+1) (coxpaHeHue)
= max

F,(¢) = max
7+ F,(1) (3amena)

! 44 (3amena)

nT. O.
Tabmuma 1

t 0 | 1 | 2] 3] 4] 5] 6 | 7] 8] 9 10
Fiy) | 20 20 17 16 15 13 12 10 9 7 7
Fxt) | 40 37 33 31 28 [ 27 27 27 271 27 27
Fs(t) | 57 53 48 44 | 44 44 44 44 44 44 44
Fut) | 73 68 61 60 | 60 60 60 60 60 60 60
Fs) | 88 8 77 76 75 | 75 75 75 15 15 75
Fs() | 101 97 93 91 990 8 | 88 88 88 88 88
Fnr) | 117 113 108 106 [ 104 104 104 104 104 104 104
Fs() | 133 128 123 120 | 120 120 120 120 120 120 120
Fo() | 148 143 137 136 135 | 135 135 135 135 135 135
Fro) | 163 157 153 151 150 | 150 150 150 150 150 150

[TycTh, HampuMep, B HaAYaJIe TJIAHOBOTO TEPUOA UMEIOCh 000PYI0BaHNE BO3-
pacta 7=5 ner. Pa3paboTaeM NmoiUTHKY “3aMeH”’ Ha JAECATUIECTHUN NMEPUOJ, TOCTaB-
JISIOIUNA MaKCUMAaITbHYI0 TpuObUTh. MH(MOpMaIus nis 3Toro mpeacrasieHa B Taou. 1.
MakcumanbHasi IPUOBLITL, KOTOPYIO MOXKHO MOTY4YuTh 3a N=10 51eT nmpu yciaoBuM, 4TO
B Hauaje TUTAHOBOTO MEPHOIa UMEIOCh 000pYyI0BaHHUE BO3pACTa 5 JIET, HAXOAUTCS B
Tabn. 1 Ha mepeceueHnu cTonoIa =5 cTpoku Fy(t); oHa cocrapmuser 150 exuawMII.

3HayeHne MakCUMaIbHOW mpuObLIu F9(5)=150 3anucano B 00JgacTy “TOJIUTH-
KA 3aMeHBI’. DTO 3HAYUT, UYTO I JOCTH KEHHS B TeueHue 10 jgeT MakcMMaiabHOM
npuOBLTH B HaYaJle EPBOTO Toja 000pya0BaHNE HAI0 3aMEHUTh. B TeueHue mepBoro
rojia HOBOe 00OPYJOBaHME MOCTAPEET Ha TOJ, T.€., 3aMEHUB 000PYAOBaHKE U MPOpa-
6oTtaB Ha HeM 1 roj, MbI 32 9 JIeT 10 KOHIIA IJIAHOBOTO Meproaa OyJaeM uMeTh 000py-
noBaHue Bo3pacta 1 roa. M3 tabn. 1 6epem Fo(1)=143. D10 3HaAUEHUE pacmoiaraeTcs
B 00JaCTH “NOJIMTUKU COXPAHEHHUs , T. €. BO BTOPOM TOJAYy IUIAHOBOTO MEPHOJA HAJIO
COXpaHuTh 00OpyAOBaHHME Bo3pacta | Toj, W, MpopabOTaB HA HEM Tro, 3a 8 JIET 10
KOHIIA TJIAHOBOTO meproaa OyaemM uMeTh 000py0BaHUE BO3pacTa 2 roja.

3nauenne Fg(2)=123 momemnieHo B obmactu coxpanenus. Paboraem Ha 000py-
JIOBAaHUU eIle roja. Tenepsb A0 KOHIA IIAHOBOTO TMEPHOJA OCTAIOCh 7 JIET, a BO3PACT
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obopynoBanusi cocrabisgeT 3 roma. Haxomum F7(3)=106. 310 0651acTh COXpaHEHHUS.
PaGoraem Ha o0opynoBanuu eie roj. Ero Bo3pact cranoButcst paBHbIM 4 roam. J{o KoH-
11a TUIAHOBOTO Tieproa octaetrcs 6 net. OnpenersieM Fs(4)=90. 310 061acTh COXpaHEeHUS.
Paboraem Ha 00opynoBanuu erie roa. Ero Bo3pact ctaHOBUTCS paBHBIM 5 rogaM. /o KoH-
11a TJTAHOBOTO Tieproa octaercs 5 yiet. OnpenensieM F5(5)=75. 310 obnacth 3ameH. 3ame-
HsieM o0opyioBaHue Ha HOBoe. [IpopaboTaeM Ha HeM B TeueHue naroro rojga. OHO mocra-
peet Ha roz. J{o KoHIa riaHoBoro nepuosa ocraercs 4 roaa. [Ipogomxas nogobHsie pac-
CYXKICHUS, TTONTyuuM, uTo Fiy(1)=68, F3(2)=48, F>(3)=31, F;(4)=15 pacmnonoxeHsl B 00Jia-
CTU coxpaHeHusl. Pa3paboTaHHYIO MOJUTUKY M300pa3uM CIIEYIOIIEH IEMOYKOM:

1-200 2-200 3-200 4-200 5-200
Fio(5) ——>» Fy(1) —>» F3(2) —>» F(3) ——>» Fs(4) >
3amena coxpam. coxpam. coxpam. coxpan.
6-200 7-200 8-200 9-200 10-200
Fs(5) —» Fy«1) —» F3(2) —» F03) —>» Fi(4) - >
3amena coxpan. coxpan. coxpan. coxpam.

M3 Tabn. 1 MOXXKHO HalWTH ONTHUMAJIBHYKO CTPATETHIO 3aMEHbl 00OpYIOBaHUS C
T00BIM HayasibHBIM cocTostHUEM OT 0 10 10 et u Ha mM000H IUIaHOBBIM MEPUOJ, HE
npesocxosaumii 10 er. Hanmpumep, HaiiieM “NONUTHKY 3aMEH™ Ha TUIAHOBBIN TEPHOT
B N|=8 neT, eciii BHauaje IMeIoCh 000pyI0BaHuE TIecTHiIeTHEro Bo3pacTta (77=06):

1-200 2-200 3-200 4-200

Fs(6) —» Fy(1) —» Fs(2) —» F503) >
3amena coxpam. coxpan. coxpan.
5-200 6-200 7-200 8-200

Fu4) —» F3(l) —» F2(2) —» Fi(3) >
3amena coxpam. coxpam. coxpam.

Banaqa ONTHMHU3AIIMHA YIIPABJCHHUA NMMOCTABKAMHU U 3allacaMH peCypCcoB

Pemienne 3aganus Ne 2.4.1-2.4.30

Ui 0 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300
Ki(u;) 0 50 | 48 | 44 | 40 | 36 | 32 | 27 | 24 | 22 | 21 | 21 | 20
mi 0 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300
@i(m;) 0 3 8 15 ( 30 | 36 | 41 | 46 | 50 | 51 | 52 | 53 | 54

B kauectBe (hr3nueckoi cucTeMbl S B JaHHOM Cy4yae BBICTyHAeT JEHCTBYIO-
11ee NpeAnpusTUe ¢ MPOUCXOSAIIMM Ha HEM MPOLIECCOM IOMOIHEHHUS, TOTPEOICHUs U
XpaHeHHs 3amaca pecypca R. DTOT Ipolecc eCTECTBEHHO paclajaeTcs Ha OTACIbHbIE
I1ary ¥ npoiiecc Beioopa ynpasneHuit. [Ipoiiecc 3TOT 4eThIpexIaroBbii.

CumBOI Xi — MHOXKECTBO 3HAUYCHUI 00beMa 3amaca pecypca R, UMEIOIIerocs Ha
CKJIaZiax NpeaNpUsATUs Nepes i-M MECSILEM (i =1,4); X; — MHOXECTBO 3HAYEHUH OCTATKA
pecypca nepen (i+1)-m Mecsiiem; u; — MHOXKECTBO 3HaU€HUN 00beMa MOCTaBKU pecyp-
ca R B Hayasie i-ro Mecsiia (MHOKECTBO YIPABJICHUMN, KOTOPbIE MOTYT OBITh IPUHATHI B
Hayaje i-ro Mecsaua); Fi(x;;, u;) — yCIOBHO-ONTHMAJbHBIEC 3aTPaThl HA OPraHU3ALMIO
IIOCTaBKM pecypca R M ero xpaHeHue B TedeHue nocienHux N-(i-1) mecsueB npu
YCIIOBHH, YTO 3amac pecypca mnepel 3TUM IEPUOAOM XapaKTEPU30BAJICSA IEMEHTOM
MHOJKECTBA Xi.|, @ BBIOpAaHHBIH 00BEM NOCTABKU XapaKTEPU30BAJICS 3JIEMEHTOM MHO-
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HKECTBA Ui; Zi(Xi.;, U;) — 3HAUCHHE 11eJIeBOM (QYHKIUU B i-M MECSIE, XapaKTepu3yrollee
CyMMapHbI€ 3aTpaThl Ha MMONOJIHEHUE 3alaca U XpaHEHHE HEU3PACXO0I0BAHHBIX OCTAT-
KOB B i-M MECsILe MPU YCJIOBHH, YTO MEpe] 3TUM MECSIeM 00beM 3amaca XapakTepu-
30BaJICsl JIEMEHTOM MHOKECTBA Xj.|, & yIpaBJIeHHE ObLIO BHIOPAHO U3 MHOXKECTBA Ui
YHCIICHHBIE 3HAUYEHUS 11eJIeBOI (PYHKIIMH HAXOATCs 10 (hopMyie

zi(Xi.1, w) =Ki(uy)+ @i(my),
rac CpeI[HI/Iﬁ 06L€M m; XpaHI/IMLIX 3aIIdCOB B i-OM MCECHLIC Ol‘[peI[eJISICTCH Bblpa}KeHI/IeM

vi
mi—?eri,

(v,— 00bem moTpebiieHus pecypca B i-M Mecsne); Fii(X;) — yCIOBHO-ONTUMAJIbHBIC
3aTpaThl HA MOMOJIHEHHE 3araca U XpaHeHUe OCTAaTKOB, HauuHas ¢ (i+1)-ro mMecsia u
JI0 KOHIIAa TUTAHOBOTO TIEPHO/Ia, PU YCIOBUH, 4TO 00beM 3amnaca nepen (i+1)-m mecs-
[IEM XapaKTEPHU30BaJICS HIEMEHTOM MHOKECTBA X;.

JI1st yCITOBHOM ONMTUMU3AIMK TTOCJICTHET0, YeTBEPTOTO MeCsIla TUIAHOBOTO Tie-
pHro/1a BOCIOJIb3yeMcsl (DyHKIIMOHATBHBIM YPaBHEHUEM:

Fy(x3, ug)=min zy(xs, uy),
U,

KOTOpO€ TOJIy4eHO npu N=4 u3 (yHKIIHMOHATHLHOTO YPaBHEHHS AUHAMUYECKOTO IPO-
TPaMMHPOBAHMUS JIJISl IOCJICTHETO TI1ara:

Fn(xXn-1, un)=min zy(Xn-1, Uy).

Uy

[To ycnoButo 3amaum B uetBepToM Mecsiie Tpedyercs 100 ex. pecypca, a K KOHITY
Mecslla BECh 3arac JI0JDKEH ObITh M3PACXOJIOBAH, MO3TOMY MHOXECTBO X3 JOMYCTHMBIX
OCTaTKOB pecypca Iepe] YeTBEPThIM MecsiiieM OyieT cocTosTh 13 3emMeHToB 0, 50 u 100.
B takom ciyyae moctaBku MOTYT OCYLIECTBIISITHCS APTUSAMUA 00BEMOB COOTBETCTBEHHO B
100, 50 umm 0 ex. 1o OyAYT AJIEMEHThI MHOKECTBA U4 TOMTYCTUMBIX YIIPABJICHUM Ha YeT-
BEPTOM MecsIe. Y CIOBHO-ONTUMAJIbHBIE 3aTpaThl F4 MEHSIOTCSI B 3aBUCUMOCTH OT BEJIH-
YUHBl OCTaTKa OT BBIOPAHHOTO 00bEMa MApPTHUHM MOCTaBKHU (YCIOBHO-ONTHMAJILHOTO
ynpasienus). Bce nomyctuMbie BapuaHThI peICTaBlIeHbI B Ta0. 1.

Tabmuma 1
X3 uy X4 K4 my @4 %4 Fy
0 100 0 40 50 8 48 48
50 50 0 48 50 8 56 56
100 0 0 0 50 8 8 8

Tax, HanpuMep, €cli OCTATOK pecypca Mepel YETBEPTHIM MECSIIEM COCTaBIISUI
100 en., TO Ha YETBEPTOM MeECSIE MOCTABIATh PECYpPC HET HEOOXOAMMOCTH, TaK KaK
cnpoc Ha Hero (v4=0) OymeT MOKPHIT ATUM ocTaTKOM. OTHOBPEMEHHO OYAET BBIIOJI-
HEHO M TpeOOBaHWE O IMOJIHOM HCIIOJIb30BAHMU 3araca K KOHILy YeTBEPTOro Mecslla
(octaTok paBeH Hy’I0). CiiemoBaTensHO, 00bEM TIOCTABKH Oy/IeT paBeH HYIIIO, a 3Ha-
YUT, HE MOTPeOyIOTCS U 3aTparhl Ha nonoiaHeHue 3amaca (Ka(us)=K4(0)=0). Cpenuuit

Vy

100
00bEeM XpaHUMBIX 3allacOB B YETBEPTOM MECAIE m, = St =t = 50+x,, a 3a-

TpaTbl Ha XpaHeHue @4(m;)=@4(50)=8. Tax uro nenesas GyHKIUSA
z4(x3, ug)=z4(100, 0)=K40)+¢«50)=0+8=8,
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d YCJIIOBHO OIITUMAJIbHOC 3HAYCHUC 3aTpaT
Folxs, 1) =F4(100,0)= min z,(100, 0) =8.
U,

Bropo# sTam ycioBHOM ONTHMH3alMU COCTOWT B AHAIM3E IIEpUOAA U3 ABYX
MOCJIEAHUX MECALEB, U3 KOTOPBIX JJISI YETBEPTOIO YCIOBHO-ONTUMAJIBHBIE yIIPaBJe-
HUS HailzeHsl. [l 9TOro sTana oCHOBHOE ()yHKIIMOHAJIbHOE YPAaBHEHUE

Fi(xi.1, w)=min (zj(x;.;, u;)+Fis1(x)
U;

pH =3 IPUMET BU/I;
Fs(x;, u3):n2¢in (z3(x2, uz)+Fy(x3)).

MHOKECTBO X, MOIMYCTUMBIX OCTaTKOB pecypca K KOHIly BTOPOTO MecsIa Co-
ctout u3 annemeHToB 0, 50, 100, 150 u 200, a MHOKECTBO 3 JOMYCTUMBIX YIIPABICHUN
(00BEMOB apTHH MMOCTABOK B TpeTheM Mecsiie) — u3 anemertos 200, 150, 100, 50 u 0.

[penamnonoxum, 4TO Ha HAYaJIO TPETHEro Mecsa oobeM 3anaca paseH (. YuuTbiBas
MoTpeOHOCTH B pecypce B 3ToM Mecsitie (100 en.), MbI MOkeM 3aKa3ath (BHIOpaTh yIpasJie-
aue) oo 100, mu6o 150, 6o 200 en. pecypca. Torna 3HaUeHHE 11eTI€BON HYHKITUH C

\%
Y4€TOM COOTHOULICHUS m, = 73 +x, =50+ x, JAJI TUX BapUAHTOB OYAYT PaBHBIL:

23(0, 1OO)=K3(100)+¢)3(%+ 0)=40+ 8=48,

230, 150)=1<3(150)+¢3(%+50)=32+3o=62,

230, 200)=K3(200)+¢)3(%+100)=24+41=65.

YunTtsiBas pe3ysibTaTbl ONTUMHU3AMN YETBEPTOrO MECSAa U HAWICHHbIC 3HaYe-
HUS 1IeTIeBON (QYHKIIUA Z3, UMEEM

F3(0, us)= min  (48+F40); 62+F4(50); 65+F4(100))=

100,150,200

= min (48+48; 62+56; 65+8)=73.

100,150,200

Taxkum obpazom, ecinu 00beM 3amaca Ha Hadajao TpeThero mecsaua paseH 0, To
YCIIOBHO-ONTUMAJIbHBIM YIPABJIEHUEM Ha TPETbEeM Mecsle OyJeT BbIOOp MapTHH MO-
ctaBku o0beMoM B 200 en. AHANOTUYHO aHAIM3UPYIOTCS U BCE OCTaJbHbBIE JOMYCTH-
MbI€ BapuaHTHI (cm. TabI. 2).

Tabmura 2

X2 us X3 K; ms @3 23 Fy 23tFy F;
0 100 0 40 50 8 48 48 96
150 50 32 100 30 62 56 118

200 100 24 150 41 65 8 73 73
50 50 0 48 50 8 56 48 104
100 50 40 100 30 70 56 126

150 100 32 150 41 73 8 81 81

100 0 0 0 50 8 8 48 56 56
50 50 48 100 30 78 56 134
100 100 48 150 41 89 8 97

150 0 50 0 100 30 30 56 86 86
50 100 48 150 41 89 8 97

200 0 100 0 150 41 41 8 49 49
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B Ttabn. 3 mpuBeneHsl pe3yibTaThl YCIOBHOM ONTHUMH3AIMKM BTOPOTO Mecsla
TUTAHOBOTO MIEPHUOJIa C YUYETOM PE3yIbTATOB ONTUMU3AINH TPETHETO U YETBEPTOTO Me-
csueB (Tabi. 2). Ha Hayano Broporo mecsia o0beM 3amaca pecypca MOKeT ObITh paB-
HeiM 0, 50, 100, 150, 200 wnm 250 exn. (3aeMeHTH MHOXKECTBaA X;). Ha aToM aTamne uc-
TIOJI3YFOTCS COOTHOIICHUS

. v
Fo(x;, uy)= rrbllm (z2(x1, uz)+F3(x3); m, =72+x2 =25+x,.

Tabnuma 3

X7 uz X2 K> m; () 22 F; 22tF3 F
0 50 0 48 25 3 51 73 124
100 50 40 75 15 55 81 136
150 100 32 125 36 68 56 124
200 150 24 175 46 70 86 156

250 200 21 225 51 72 49 121 121

50 0 0 0 25 3 3 73 76 76
50 50 48 75 15 63 81 144
100 100 40 125 36 76 56 132
150 150 32 175 46 78 86 164
200 200 24 225 51 75 49 124

100 0 50 0 75 15 15 81 96 96
50 100 48 125 36 84 56 140
100 150 40 175 46 86 86 172
150 200 32 225 51 83 49 132

150 0 100 0 125 36 36 56 92 92
50 150 48 175 46 94 86 180
100 200 40 225 51 91 49 150

200 0 150 0 175 46 46 86 132 132
50 200 48 225 51 99 49 148

250 0 200 0 225 51 51 49 100 100

B 1abn. 4 npuBeneHsl pe3yabTaThl YCIOBHOM ONTHMH3AIMU MEPBOTO MecsIa C
YUETOM Pe3yibTaTOB ONTHUMH3UPOBAHHOTO MEPUOJA U3 TPEX MOCIEIYIOMINUX MECSIEB
(tabn. 3). Ha nagamo mepBoro mecsia o0beM 3amaca pecypca R 1o YCIOBHIO 3aJ1auu
paBeH 100 exn. Tak yTO MHOXKECTBA X9 COCTOUT U3 €AMHCTBEHHOTO AemenTta 100. Die-
MEHTaMH MHOXKECTBA | YIPaBJIECHUI HA MEepBOM MecAle MoryT 0wtk yncna 50, 100,
150, 200, 250, 300, Tak kak o61mias NOTPeOHOCTh B pecypce Ha MPEICTOSIINE YEThIpe
Mmecsna coctapiseT 400 ex. Ha a3Tom 3Tarne ucnosib3yroTcsi COOTHOLICHUS

. v
Fi(xo, u1):rrL1[1n (z1(x0, u)+F>(x1)); m, :?Urxl =75+x,.

Tabmuma 4

X0 u X1 K; mj ()] 21 F; z1tF; Fi
100 50 0 48 75 15 63 121 184

100 50 40 125 36 76 76 152 152

150 100 32 175 46 78 96 174

200 150 24 225 51 75 92 167

250 200 21 275 53 74 132 206

300 250 20 325 54 74 100 174
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Haiinem Ge3ycioBHO-ONTHMAIBHOE YIPaBJICHHE MMOCTAaBKAMH pecypca, TapaHTH-
pyrolee MUHUMAIIbHBIE CyMMapHBIE 3aTpaThl HA MOTIOJHEHNE M XpaHCHUE 3allaCeHHOTO
pecypca. I3 tabn. 4 BuaMM, 4TO MUHUMAIBHBIE CYMMAapHBIE 3aTPaThl 10 yIPABICHUIO
MOCTAaBKaMHU B YETHIPEXMECSIHOM TIEPHOJIE COCTaBISIIOT 152 neH. em. (cm. cronber F|
Tab1. 4) MpU yCIOBUH, YTO B TIEPBOM MecsIle OyJIeT 3aKka3zaHa mapTusi pecypca B o0beme
100 en. (cm. cronmbert u; Taba. 4). Bmecte ¢ nMmeBImMest HadaiibHbIM 3anacoM B 100 ef. B
MIEPBOM Mecslle Ha ckianax npeanpusitusi cocpegorountcs 200 en. pecypca R. U3 Hux
150 en. moiiger Ha yAOBIETBOPEHUE MOTPEOHOCTEN MPOU3BOACTBA B MepBoM Mecsie. K
KOHITy Mecsitia octanercs 50 en. (cm. cronoer x; Tadm. 4). Ilo crpoke, cOOTBETCTBYIOMIEH
anementy 50 cronOna x; Tabi. 3, HAXOIUM, YTO BO BTOPOM MECSIIE TOMOIHATE 3arac He
crniemyet (cm. ctonbert u, Tadu. 3), Tak Kak S0 €. JOCTaTOYHO IS YIOBJICTBOPEHHS CIIPOCa
B 3TOM MecsIle. 3arac K KOHIly Mecsia Oyaer ucueprnaH (cu. cronoer x; 1aom. 3). Ilo
CTPOKE, COOTBETCTBYIOIICH 31eMenTy 0 crondia x» Tabdi. 2, HaXOAWM, YTO B TPEThEM
Mmecsie Hy»)Ho 3amactu 200 ex. pecypca (cm. cronber vz 1abdmn. 2). U3 aux 100 ex. Oy-
JIET U3pAcX0I0BaHO B 3TOM Mecste, a 100 ex. ocranercs (cm. cromoery x3 Tabdi. 2). Ilo
CTpOKe, cOOTBeTCTBYIoMIEeH AmemenTy 100 ctonbma x3 tabdn. 1, HaxoAuM, 4TO B YeET-
BEPTOM MecsIIe MOMOIHATH 3arac He cieayeT (cm. ctonberr us Tabi. 1), Tak Kak K KOH-
ITy MecsIia BeCh pecypc OyeT ucdepman (cm. CTooerr x4 Tadm. 1).

Takum o6pazoMm, Bektop ympasienus u*=(100; 0; 200; 0). ITpu s3ToM BekTOpe
yIpaBIeHUS 3aTPaThl MUHUMU3ZHPYIOTCSI U COCTABIISIOT:

K(100)+p(150/2+50)+K(0)+p(50/2)+K(200)+ o(100/2+100)+K(0)+ p(100/2)=
—(40+36)+(0+3)+(24-+41)+(0+8)=76+3+65+8=152 nieH. e,

IIpUYeM B IIEPBOM Mecsie 76 JeH. €., BO BTOpOM — 3 JIeH. €1., B TpeTheM — 65 JieH.
el., U B YeTBEPTOM — 8 JIEH. €]I.
Omeem: u1=100; u>=0; u3=200; us=0; opt Fi(xo, u1)=152.

I''TABA 9. MOJEJIM YIIPABJIEHUSA 3AITACAMHA

MogeJb onpeeseHUs ONTUMAJBHOIO pa3Mepa NapTHu
Np¥ MTHOBEHHOM MOCTYIJIEHUM 3aKa3a 0e3 Aepuunra

Pemienne 3aganns Ne 3.1.1-3.1.30

Ucxonnwie mannwie: v=5500; K =120; s = 16; 8= 25; a==y=50.

MaremaTu4ecKoM MOJENBIO 3a/1a4M SABJISETCA MOJENb YWicoHa. M3nepxku L
YIIPaBJICHUs 3amacaMy B T€UCHHUE LHKJIA CKJIAJbIBAIOTCS U3 HU3JCPKEK OpraHu3alvu
3aKaza W cojepkaHus 3amacoB. [lycTe T — mimmHa muKiIa BO30OHOBJICHHS MOCTABOK.
OueBuHO, 7 —4 . C saka3piBaHreM KQKJIOM MapTvur CBsi3aHbl u3nepxkku K. Havinem u3-

1%

JEP’KKHU COACPMaHMS 3aracoB B TeueHUe 1ukiIa. OHU MPONOPIMOHAIBHBI CPEIHEN BEIH-

YHWHC TCKYUICTO 3araca 1 BpECMCHU COACPKAHMAA, T. €. U3ACPKKH LUKJIa COCTABJIAIOT:

L,=K+s-L1.9,
2 v
Pa3znenuB 310 BhIpaXKEHHME HA JUIMHY LUKIA 7, TIOJYYUM U3JECPKKU B €IUHUILY
BpEMEHU
Kv ¢
L=2Vy 4 (1)
q 2
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UtoO0bI HAMTH ONTUMAJIBHBIN pa3Mep MapTUU MOCTABKHU, PEIIUM YpPaBHEHUE

dL Kv s
—=——+—-=0.
dg q 2
2
Tak kak d f = 2K3V > (0 IJI BCEX q>O, TO

dg~ q

o= [ @

noctaBisger QyHkiuu 1enau (1) abcomotHbii MuHuMyM. @opmyna (2) Ha3bIBaeTcs
dbopmyJiol KBaJIpaTHOTO KOPHS WK GpopmMysioil YusicoHa.
1) B Haimem ciyyae onTUMalibHBIN pa3Mep NapTUU MOCTaBKU OyAET paBeH:

2Kv 2-120-5500
q*:\/ : :\/ 5300 287 (o).

2) 3Has pa3Mep ONTUMAJIbHOW MAPTUU MOCTABKH, MOKHO HAWTHU JpyTrue mapa-
MeTpbl cucTeMbl. ONTUMAaIbHBIA HHTEPBAT MEX/I1Y TOCTABKAMU PABEH:

%
=4 /Z—Kz 287 ~ 0,052 (rona),
v sy 5500

0,052 rona coctaBsat: 365-0,052 =19 (nueit).

3) MuHuManbHbBIE Cp€aAHCTOAOBBIC U3ACPKKU HAa PasMCIICHHE 3aKa30B U CO-
ACPKAHUE 3aI1aCOB COCTABAT:

L*=+2Ksv = 2kv =5-q*~16-287 =4592 (TBIC. pY0. B TOX).
q

*

4) BpCMH OT MOMCHTA pasMCIICHHA 3aKa3a 10 MOMCHTA €TI0 IIOABJICHHA Y IIO-

Tpeburens G=25 nueit (nnm 6 = 32?55 ~ 0,068 roma) 607bIIE ONTUMAIEHOTO HHTEPBAJIA

Mexay moctaBkamu 7¥~19 gmeit (mmu 7= 0,052 ropga). IMTostomy Benmuumuy

HAJMYHOIO 3araca, pu KOTOPOM IOJAeTCsl 3aKa3 Ha MOIMOJHEHHUE, T. €. TOUKY 3aKa3a
HaXoJuM 1o GopMmyIie:

0 0,068

r=0v—|—|-¢*~0,068-5500—| = 287 =87 ).

T*

b

0 0
3ILGCB [—*:| — HanOoJIbIIIEE ICJI0€C YMUCJI0, HC IMPEBOCXOAAIICC "
T T

Dra GopMyna crpaBeInBa TAkKe [/ pacyeTa TOYKH 3aKas3a B ciaydae @ =7 %

nf<t* Ecm @=7t*,10 r=0v—q*=0. Eciu 6 <z *, TO {%}:O ur=0v.
T
5) HauanpHblii 3amac, rapaHTHPYIOIINNA 0e371epuuTHOE TOTPEOICHUE, PAaBEH:
1,=0v=0,068-5500=374 (en.).
6) MoMeHTHI pa3MelIeHHs 3aKa30B HaiiieM o (popMysam:
1 .
t,=——0+nt
1%

rae n=0, 1, 2,...; I —HaIU4IHBIN HaYaJIbHBIHA 3amac.
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B Hamewm cnyugae
=T 0,068=0, 1 =19, £, =38,...
5500

7) I'padpux u3mMeHeHMs 3armacoB M300pakeH Ha puc. 3.

A

q
314 R | W T S
287 |---X--------- E____‘_s __________ %---.‘; __________ E___:l
7/ SO PR R B
=0 t=19 25 H=38 44 =57 63 t
Pucynox 3
8) 3ameTumM, 4TO
L KV“Z o 11 241
s 4 -4 2:_(_+5j:‘9 , (3)
L* L* 2Kv  sq* 2\¢ 2¢
q*
N
q

Torga B cinyyae yBeaM4EeHHUs] ONTHUMAIBbHOW MapTuu nmoctaBku Ha =50 %, mo-
1+0,5 L 1,5°+1 325

L* 21,5 3
YEHHE ONTUMAJIbHBIX CPEIHETOOBBIX U3EP)KEK Ha pa3MEIICHHEe 3aKa30B U XpaHEHHE
3armacoB Ha 8,3 % (1,083 —-1=0,083).

B cnyuyae ymeHbIeHHs] ONTUMAIBHON MapTUU MocTaBku Ha o=50 %, morydaum

1-0,5 L 05+1 1,25

e= =0,5. CaemoBaTejibHO, — = =

1 L* 2.0,5 1
TUMaJIbHBIX CPEIHETOIOBBIX M3CPKEK HA pa3MEIIEeHUE 3aKa30B U XpaHEHHE 3aIacoB
Ha 25 % (1,25-1=0,25).

9) a) YuutsIiBas, 4yTo

JIyduM ¢ = =1,5. CnegoBarenbHO, ~1,083, 4TO BJICYET YyBEIHU-

=1,25, YTO BJICYCT YBCJIMUYCHHUEC OII-

2Kv
q s s * 1 1
E=—"= = _— = :—, 4
q* 2Kv s PRENES “)
s * E

s
rae o = —, » HOIy4HM, YTO
S

i_ 2Ksv _\/g
L* 2Ks*v '
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Torz:a B ClIyda€ YBCIMYCHUSA H3ACPIKCEK XpAaHCHHA CAWMHHUIBLI IIPOAYKIHMKW Ha

=50%, monmydum & = 1+05 _ 1,5. CienoBaTelibHO, g _ 1 _ 0,817 u L JL5 = 1,224,
YTO BJICUET YBEIMUYECHHUE ONTUMAJIbHBIX CPETHEr0/IOBBIX U3EPKEK Ha pa3MelIeHue 3a-
Ka30B M XpaHeHue 3amacoB Ha 22,4 % (1,224—1=0,224), npu COOTBETCTBYIOILEM

YMEHbBIIICHUH ONTHUMATBbHOM napThu noctaBku Ha 18,3 % (0,817 —1=-0,183).

B ciydae ymeHbleHus: u3iepKeK XpaHeHUs eIMHULIBI TpoAyKiuu Ha =50 %,

—05_ 0,5. CrnemoBarensno, -1 = L 1,414 n L \J0,5~0,707, uTO
q* 0,5 L*

BJICYET YMEHBIIIEHNE ONTHUMAIBHBIX CPETHETOIOBBIX M3/IEPKEK HA pa3MEIIeHUE 3aKa-

30B U XpaHeHue 3amacoB Ha 29,3 % (0,707 —1=-0,293), npu COOTBETCTBYIOIIIEM YyBe-

JIMYEHUH ONITUMAJIBHOM napTuu noctaBku Ha 41,4 % (1,414 -1=0,414).

0) YuureiBas, 4To

MOJIYYUM O = !

2Kv
q s K
E=—= = = ) 5
N TSR T n (5)

K
rae n = MOJIYy4YHM, YTO

L 2st \/—
\/ 2K 2K *sv sV
Toraa B ciydae yBEeIMUYECHUS HAKIIAIHBIX PACXOJI0B, CBI3aHHBIX C Pa3MELICHUEM
1+0,5
1

3aKaza U moctaBkol maptuu Ha =50 %, moayuum n = =1,5. CienoBarenbHO,

q L
ﬁ:F:W/I,S ~ 1,224, 9YTO BJICYET YBCIMYCHHUEC ONTHUMAIbHBLIX CPECAHETOJOBBIX HU3IEP-
KEK Ha pa3MeIIeHUe 3aKa30B M XpaHeHHE 3amacoB Ha 22,4 % (1,224 -1=0,224), npu

COOTBETCTBYIOIIEM YBEJIMYEHUN ONTUMAIBHOW MAPTUU NOCTABKU Ha 22,4 %.
B ciyuae ymeHblIeHHs HaKJIaIHBIX PACXOJIOB, CBSI3aHHBIX C Pa3MELICHUEM 3a-

o o 1-0,5
Kaza W mnoctaBkod maptuu Ha »=50%, momydyum 7= =0,5. CrenoBarteibHO,
L
%:F:Q/O,S ~ 0,707, 4TO BJICYET YMCHBIICHHWEC OINTUMAJIBHBIX CPEAHCTOJOBLIX H3-
q

JIepKEK Ha pa3MeIleHHe 3aKa30B M XpaHeHue 3amacoB Ha 29,3 % (0,707 —1=-0,293),
IIPU COOTBETCTBYIOIIEM YMEHBIIEHUH ONTUMAIbHON NAapTUU NOCTaBKU Ha 29,3 %.

10) a) 3ameTuM, 4TO

Kv  g* Kv *
Kv 4= Kvo g*
% %
L:q 2 — q + 2 :l(1+i]zﬁj (6)
L* L* 2Kv  gxg* 2 s* 2
q*
S
rae o = —
g *
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Pa3zoen I1. Pewuuenusa munogwix 3aoau
Torz[a B cnyqae YBeJII/I‘ICHI/IH I/I?),Hep}KCK XpaHCHI/ISI CAUHUIIBI HpO,ZIYKIII/II/I Ha

=50 %, nonyunm & = 1405 =1,5. CienoBaTeIbHO, % = 1’52+1

JIMYEHUE ONTUMAIIBHBIX CPEIHETO0BBIX M3JIEPIKEK HA Pa3MEIIECHHE 3aKa30B U XPAHEHUE
3amacoB Ha 25 % (1,25 —1=0,25) 6e3 u3MeHeHHsT ONTUMAITLHOM MTapTHH MOCTABKH.

=1,25, 4TO BJICYET yBeE-

B cnyuae ymeHbIIeHUST U3JIEPKEK XpaHEHUs €IUHULBI poAykiuu Ha =50 %,

1-05_ 0,5. CieqoBarenbHo, % = %

ONTHMAaJIbHBIX CPEIHETOOBBIX M3JEPXKEK HA pasMEICHHUE 3aKa30B U XpaHCHHE 3aria-
coB Ha 25 % (0,75—1=-0,25) Ge3 u3MeHEeHHsT ONTUMAIBHOM MAPTHUHU MTOCTABKH.

0) 3ameTuM, 4TO

MOJIy4YUM O = =0,75, 4TO BJICYET YMCHBIICHUEC

Kv  g* Kv *
L ¢ %2 g S5 (K N+l
—= = + =—| —+1|="1— 7
L* L* 2K*v - gq* 2(K* j 2’ )
q *
K
ric n = F
Torz[a B cnyqae YBGJII/I‘-IGHI/UI HaKJIaJHbBIX paCXOI[OB, CBJs3aHHEBIX C paSMeH_[eHI/IeM
. . 1+05
3aKa3a W nocraBkod maptuu Ha =50 %, nmomyuum 7 = — =1,5. CieoBarenbpHO,
L 15+1
F = > = 1,25 , UTO BJICYCT YBCIMUYCHHUC OIITUMAJIBHBIX CPCAHCTOAOBBIX U3ACPIKCK Ha

pa3MelleHre 3aKa30B U XpaHeHue 3amacoB Ha 25 % (1,25—-1=0,25) Oe3 u3MeHeHuUs

ONTHUMAJIbHOM IMapTHUU ITOCTABKH.
B Cly4da€ YMCHBIICHHUS HAKJIaIHBIX PaCcXOJ0B, CBA3aHHLIX C pa3sMCIICHUCM 3a-
1-0,5

Ka3za M mnoctaBkoil maptuu Ha p=50%, moayuum 7= =0,5. CrnepoBatelbHO,

L 05+1
L* 2
Ha pa3MeIICHHUE 3aKa30B U XpaHeHHe 3anacoB Ha 25 % (0,75 —-1=-0,25) 6e3 usmeHe-

=0,75, 4TO BJICYECT YMCHBIICHUE ONTHMAJIbHBIX CPEAHETOJOBBIX HU3ACPIKEK

HHS ONITUMAJIbHOM IMapTHUU ITOCTABKH.

MogeJb onpeeseHus ONTUMAJBHOIO pa3Mepa NapTHu
NPU HeNPePbIBHOM NOCTYIJICHUM 3aKa3a

Pemenue 3aganusa Ne 3.2.1-3.2.30

Ucxonnwie nannsie: A=4000; 1=2000; K=20; s=0,1; o=50; f=1; y=4.

ToBap mocTymnaeT Ha ckjiaj ¢ MPOU3BOJCTBEHHON JIMHUU C TOCTOSIHHON MHTEH-
cuBHOCThIO A=4000 en. B roa. Ha cknan ToBap moctynaer napTUSIMH pa3MEPOM ¢ €.
[TormomHeHWe CKiTaja MPOUCXOJUT B KaXKJIOM ITUKIIEC 3a BpeMs 7j, a MOTpedaeHue — 3a
=101+ 1. AOCONIOTHAS UHTCHCUBHOCTD YBEIMUYEHUS 3aIaCOB OMPEACISIETCS] pa3HOCTHIO
A-v, tae v=2000 en. B roJ1 — MHTEHCUBHOCTh PAacXOJ0BaHUS 3amacoB. MakCcUMaIbHBIH

YpOBEHb 3aacoB 3a BpeMs 7; BO3pacTeT Ha BeauuuHy p=(A-v) 7. Tak kak r, :%, BE-

JUYMHA CPEJHEro 3amaca paBHA (/I—v)zi. VY4uuthiBas, 4TO 3amac p, HaKOIJICHHBIN B
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HHTCPBAJIC 77, IIOJIHOCTBIO PACXOAYCTCA 3a BpEMA 7, UMCCM p=VT). Torzxa IMOJIY4YHUM

VI, = (/l—v)%. CnenoBaTenbHo, 7, = (4 - V)/Ii [TosTomy
|4

T=1,+71, :1+(/1—v)i:g.
A Av v
OnpenenuM CyMMapHbIE 3aTpaThl, CBSI3AHHBIE C OpraHU3allMeil 3aKa30B, U CO-

ACPKAaHUEM 3aI1aCOB, IPUXOAAINHUECA HAa OAWH ITUKJI:
2

L, :K+s-(ﬂ—v)%-r:K+s-(/1—v)zci1 .
14

PaS,ZIeJII/IB 9TO BBIPAXKCHHWEC HA NJIWMHY LHUKJId Z'Zg, [MOJIYy4YHUM BCIWYHUHY H3IACP-
v

K€K B €JUHUILY BPEMEHHU: L = Kv, (4 —v)% .
q

OnTuManbHBI 00bEM MApTUX MOCTAaBKU ¢*, MUHUMH3UPYIOIIHMM 001IMe 3aTpa-
Thl, BBIYUCIIUM, IPUPABHUBAS K HYJIIO POU3BOJHYIO:

dL.  Kv s(A-v)

—=—— 0.
dg q 24

2Kv
s (1 — Vj
A
2KvA 2Kv
CnenoBartesbHO, g* = =

Sa—v) {1—;) '

Torz:a OITHMAJIbHBIN HHTCPBAJ BO300HOBJICHHS 3aKa30B: 7*=-1—=

Torma ¢° =

B
*

Haiinem ontuMasnbHble U3IEPKKHA B EAUHHUIY BPEMEHU:

«_ x| KV VS|« Kv VIS [V
L= ((q*)”(l zjzj ! ((q*>2+(l zjzj * (l zj'

1) Pazmep mapTuu, KOTOPbIiI MUHUMU3HPYET BCE 3aTPAThI:

2Ky | 2:20:2000 o5 e TOBapa.

q* =
s(l—vj 0,1(1—200())
2 4000
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Pa3zoen I1. Pewuuenusa munogwix 3aoau

2) MuHuManbHbBIE CPEAHCIOA0BLIC HU3ACPIKKK Ha PAa3MCIICHUC 3aKa30B M CO-
ACPKAHUC 3allaCOB COCTABAT!

y 2000
L =sg*[1-Y | =0,1-1265.[ 1-2222 | 2 63.25 (¥. e. B TON).
Sq( ;J ( 4000] (v )

*
3) IIpo0JKUTENIBHOCTD TTIOCTABKU: 7 :% = 2(2)(6)(5) ~0,3163 roaa, YTo COCTaBIISICT
0,3163-365~115 nHeii.
g* 1265

4) IIpofOMmKUTENIBHOCTD LUKIA: 7%=-—=
) Hpox : v 2000

~0,6325 TOoHA, YTO COCTAaBJIAET

0,6325-365~231 nens.

5) MakcuMalIbHBIM YPOBEHD 3aI1aCOB:

p*:(l—li)q*=[1—2999J1265z(BZ eJ1. ToBapa.

A 4000
CpenHuil ypoBeHb 3aI1acOB:
%
% = % ~316 en. ToBapa.

6) 'paduk n3meHeHus 3amacoB u3o0pakeH Ha puc. 4. 3ameTHM, 4yTO MaciTad
BBIOMPAETCS B 3aBUCUMOCTH OT TOTO, KaK COOTHOCSITCSI ITOJTYYCHHBIC 3HAYCHUS 7* U 7).

A
P=632 |
0 =115 *=231 ] 27* . t
Pucynok 4
7) 3ameTHm, 4TO
Kv sqf,_Vv
L_q 20 A)_  2kv. 1 ¢ _1(1 j_gz+1
L* 1% 14 2 q 2g* 2\¢ 2¢
sq*|1—— si1——\Wg*) 2| -
q ( zj ( zj@ ) (q*j
e =L
q

Torna B ciaydae yBeJIMUEHUS! ONTUMAIBHON mapTuu nocraBku Ha a=50 % moiy-
1+0,5 L 1,5+1 3,25
UM ¢ = =1,5. CiaeqoBaTejibHO, — = =
1 L* 2-1,5 3
HUE€ OINTHUMAJBbHBIX CPEAHETOJAOBBIX M3IEPIKEK Ha pa3MENICHHE 3aKa30B M XPaHECHHE
3amacoB Ha 8,33 % (1,0833-1=0,0833).

B ciyyae ymeHblIeHUS ONTUMAIBHON MAapTUH MOCTaBKU Ha o=50 % moayyum

~1,0833, 4TO BJICYET YyBCJIHUYC-
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1-0,5 L 05+1 125
=0,5. CnenoBaTeybHO, — = =

1 L* 2-0,5 1
TUMAJIbHBIX CPCAHCTIOA0BLIX M3JCPIKEK HA pa3MCIICHHUC 3aKa30B U XpaHCHUC 3aI1aCOB
Ha 25 % (1,25-1=0,25).

8) YuuTtsiBas, 4To

E =

=1,25, YTO BJICYET YBCJIUYCHUEC OII-

5= S K
rIe = U—F,HOH}/‘H/IM

/2st 1—K
K* S*
\/2K*S*V(1—/1j

Torz:a B ClIyda€ YBCIMYCHUSA H3ACPIKCEK XpAaHCHHA CAWMHHUIBLI IIPOAYKIHMK Ha

=1 % u yBenuueHus: HaKJIaJHbIX PACcXO0B, CBSI3aHHBIX C PA3MEILEHNUEM 3aKa3a U Io-
1+0,01 1+0,04
1 7= 1

CTaBKOM maptuu Ha =4 %, mojy4um & = =1,01, =1,04. CnenoBareib-

o, % \/7 /13 ~4/1,0297 #1,0147 n ——«/ =4/1,04-1,01 #1,0249, 4TO BJICUCT yBE-

JMYEHUE ONTUMAJIbHBIX CPEIHET0/IOBBIX M3/IEPKEK HA pa3MElIeHUE 3aKa30B U XpaHe-
Hue 3amacoB Ha 2,49 % (1,0249-1=0,0249), npu COOTBETCTBYIOIIEM YBEIUYCHUU

ONTUMAaJIbHOW mapTuu moctaBku Ha 1,47 % (1,0147 —1=0,0147).

B cnyuae ymeHbllieHUs U3AEPKEK XpaHEHUsS €IUHULIBI TpoAYyKIU Ha =1 % u

YMCHBUICHWA HAKIIA/IHBIX PACXO0/J0B, CBA3AHHBLIX C PAa3MCIICHHUCM 3dKa3a U MMOCTaBKOU

—-0,01 ~099, = 1-0,04

naptu Ha =4 %, nosydum 5=1 =0,96. CrenoBaTenbHO,

i*:\/g = /832 ~09847 n %zd?ﬁ =40,96-0,99 ~0,9749, 4YTO BIIEYET YMEHBIICHUE
q )

ONTUMAaJIbHBIX CPEIHET0JIOBBIX M3/IEPKEK HA pa3MEIleHUE 3aKa30B U XpaHEHUE 3aria-
coB Ha 2,51 % (0,9749—-1=-0,0251), npu COOTBETCTBYIOILIEM yMECHBIIICHUU OITHU-

MaJIbHOM mapTuu moctaBku Ha 1,53 % (0,9847 —1=-0,0153).
9) 3ametum, 4TO

Kv sq Y
L_q* 2 U 4)  2K*v .K+s_l(K+ij_77+5
L* v) v , 2K* 2s* 2\ K* s*) 2 7
S* *1_7 S* 1_7 *
q( /J ( AJ(Q)
K
rme o=—,n=—--:.
i T
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Torz[a B ClIydac€ YBCIMYCHHUA H3ACPIKCK XpaHCHUA CAWMHHIBLI IMPOAYKIMHM Ha

=1 % u yBenuueHus: HaKJIaJAHbIX PACXO0B, CBSI3aHHBIX C Pa3MEIICHUEM 3aKa3a U Io-

1+ (1)’01 =1,01, n= I+ (1)’04 =1,04 . CnefpoBaTeb-

cTaBKOW maptuu Ha =4 %, NOJy4uM & =

L n+6 1,04+101
L 2
BbIX M3JEPKEK Ha pa3MeIlleHHe 3aKa30B UM XpaHeHwe 3amacoB Ha 2,5 %
(1,025-1=0,025) Oe3 u3MEHEHHsT ONTHMAJILHOM MAPTHH ITOCTABKH.

Torma B ciyyae yYMEHBIIECHUS HU3ACPKEK XPAHECHHS €IUHUIBI MPOAYKIMU Ha

=1 % u ymeHbIIeHHs HAKJIaJHBIX PACXOJ0B, CBS3aHHBIX C Pa3MEIICHUEM 3aKa3a U

L (1)’01 =0,99, n= 1= (1)’04 =0,96. Cnenosa-

=1,025, YTO BJICYCT YBCJIIMYCHHUEC ONTHUMAJIbHBIX CPESAHEIOa0-

b

NOCTaBKOM naptuu Ha =4 %, moiyduMm & =

L n+o 096+0,99
TEABHO, — = =

L* 2
HETOJIOBBIX U3JIEPKEK Ha pa3MelIeHUWE 3aKa30B M XpaHeHHe 3amacoB Ha 2,5 %

(0,975-1=-0,025) 6e3 U3MEHEHNS ONTUMAILHON TAPTHH TOCTABKH.

=0,975, 4TO BJICUCT YMCHBIICHHE ONTUMAJILHBIX CpEl-

Mogeans onpeeseHus ONTUMAJBHOTO pa3Mepa NapTUu
NPY MITHOBEHHOM IONOJTHEHUH 3a1aca U JOMyleHuH Jepruunra

Pemenue 3ananus Ne 3.3.1-3.3.30
Hcxomusie nannbsie: N=120000; ¢=365; K=10000; ¢=3,5; s=0,35.
OmnpenenuM HHTEHCUBHOCTh PAacXO0BaHUS 3aIaca B €IMHUILY BPEMEHHU:

N 120000

0 365

=328,77 neT. B I€Hb.

Torna:
1) Hanbosee SKOHOMHUYHBIA 00BEM MAPTHUH, KOTOPBI MUHUMH3UPYET 3aTpaTthl, CBS-
3aHHBIE C 3aKa3bIBAHUEM, XpPAHEHUEM 3aIIaCOB U MOTEPSAMH OT Je(UIUTa, COCTABUT

. [2Kv _ [2-10000-328,77  [6575400
1 03182

\20664362 ~ 4546 neraleu;

P c _ 3,5
c+s T 3,540,3,5

2) onTUMAaJbHBIN HHTEPBAI MEXAY ITOCTABKAMU PABEH

2K * 4546 ..
P . ~13,8 JHEN;
c v 328,77
c+sS
3) 00beM 3amaca, KOTOPBI MUHMMU3UPYET 3aTPAThI, CBA3AHHBIE C 3aKa3bIBAHM-
€M, XpaHEHHEM 3aI1acoB M IOTEPSIMU OT Ae(UIINTA,

c

N

k=g

=4546-0,9091 ~ 4133 AeTajei;
c+s

4) cymMapHbI€ 3aTpaThl Ha 3aKa3bIBAaHUE, XPAHEHHE 3aI1aCOB U MOTEPH OT aedu-
IUTa B €AMHUILY BPEMEHH:

L*= [2Ksv—"— = sq*——=0,35-4546-0,9091 ~ 1446 I€H. €]1.;
c+s c+s
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5) MIOTHOCTH YOBITKOB M3-32 HEYIOBJIETBOPEHHOIO CIIPOCA COCTABUT

c 35
c+s 35+035

~ 0,909 ;

6) BpeMsi MEXIy MOCTaBKaMH, B T€UEHHE KOTOPOTO JETaal Ha cOOpke OyayT
OTCYTCTBOBATbh, COCTAaBUT
100(1-£)=100-0,091=9,1 %.
7) rpadK U3MEHEHHs 3aIMlacoB U300paKEH Ha pUC. 5.

v

T. €. B Clly4ae HEJOMyUIeHUs AeuirTa ONTUMaIbHBIA 00BEM MApPTUM MEHbIIE Ha
4,7 %, yeMm TOra, KOrjaa Ae(UIUT AOMYCKAETCS,

9)
/2K
T SV C
—= :1/ =4/ =4/0,909 = 0,953,
T* 2K c+s P
c
Sv.i
c+s

T. €. B cllyuyae HelIOmylleHus JeduiuTa ONTUMAIbHBIN UHTEPBAI MEXAY IMOCTaBKaMU
MmeHbIe Ha 4,7 %, yem Toraa Korjaa AeQUIUT JOIMyCKaeTCs;
10) 6e3 u3MEeHEeHHs ONTUMAJILHOM MapTHH MOCTABKUA UMEEM:

Kv  sq*
k
L_gr 2 1 2Ky 11 Zl[l lJzﬂﬂzo’gogﬂzl,oso,
L* o 2S(q*)27 2 ¢ 20 B) 2B 2-0,909
c+s c+s c+s

T. €. B CIy4ae HeJomylieHus AedunmTa u3aepxku oospiine Ha 5 %, yeM Tora, Koraa
neuIuUT JoImycKaeTcs.
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B ClIydac U3BMCHCHMU ONTHMAaJIbHOU MapTHUHU IMOCTABKHU:

Lo [T e,
\/ZKSVC —C NN,
c+s c+s

T. €. B cllydyae HeJonyuieHus aeduuura uznepxkua oosnpiie Ha 4,9 %, yeM Toraa, Ko-
raa neuImT qomycKaeTcsl.

MogeJb onpeeseHus ONTUMAJIBHOIO pa3Mepa NapTHU
NPY HeNPEePbIBHOM IONOJTHEHUH 3a11ACa U IOy IeHUH Aepuumura

Pemenne 3aganus Ne 3.4.1-3.4.30
Hcxonnarie nanasie: A=1500; +=300; K=1200; ¢=0,15; s = 0,03.

@opMyIbl 111 pacyeTa OCHOBHBIX XapaKTEPUCTUK MOJENEH, pACCMOTPEHHBIX B
3aaHusx 2.1-2.4, npuBeeHBI B CJICAYIONICH TabuIIe:

Mogean 1 Moaean 2 Mopean 3 Mopean 4
g* = [2Kv = 2Kv 7" = 2Kv = 2Kv
s sa \ spB \ saf
L* L*=gq*s L*=q*sa L*=q*sp L*=q*saf
T* T*_q_* T* q_* T* q_* T* q_*
v v v v
p* p¥=q* p¥=q*a p¥*=q*p p*=q*ap
a — -L — -2
A A
c c
ﬂ _ _
c+s c+s

Tornma:

1) Haubonee SKOHOMUYHBIN 00BEM MAPTUHU, KOTOPHIH MUHUMH3UPYET 3aTPaTHI,

CBSI3aHHBIC C MEpPEHAIAIKON 000pYAOBaHHS, XPAaHCHHEM MPOAYKIUHA M MOTEPSIMHU OT
neuIurTa, COCTaBUT:

2K 2-1200-
g* = A 30(())0 3000 5 =6000 KT;
s(l—vjc 0,03-(1— j :
A)c+s 1500 )0,15+0,03
2) onTUMabHBIN UHTEPBAJ IIEPEX0/ia K HOBOMY THIY MPOTYKIIMH:
k
=4 0000 _ 20 CYTOK,
v 300

3) BpeMms, 3aTpayeHHOE Ha IPOU3BOACTBO MPOIYKLIUU KaXA0r0 TUIIA:
_._4* _c _6000 015 10
1 .

_4-._<C _ ~4.2 219333 cyrox,
A c+s 1500 015+0,03 6 3

%k
74*=q_.(1_ ¢ j=_6000. - 015 :4.l:3=o,67 CYTOK,
A c+s 1500 0,15+0,03 6 3

7, *+7,*=3,33+0,67 =4 CyTOK,

4) BpeMsi, B TeU€HUE KOTOPOTO HE MTPOU3BOAMUTCS MOCTABKA MPOLYKIUU:
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*
73*=q—-(l—z)(l—Lj:m(l—ﬂj- EREACLEN NPl
v A c+s 300 1500 0,15+0,03 5
5) Bpems, B T€U€HHE KOTOPOTO MOXKET MPOU3BOAUTHCS MEepeHanagka oo0pyao-
BaHUS:

T*—q—*(l—ﬁj- c _6000.(1_300) 015 04
2y X) c+s 300 1500 ) 0,15+0,03 5

1 8
~=-%2,67 CyTOK;
6 3 It

= ? ~13,33 CyTOK,

&
Ts*zq_.(l_ZMl_Lj:@.(l_ﬂj. o %5 1504
v U MU e+s) 300 U 1500) U 0,15+0,03 5

7, *+7,*=13,33+2,67 =16 cyToK.

Rl
6

1 8
—=—~2,67 CYTOK,
6 3

Yenosue 7, *+7, *+7, *+7,%=7* MOXKET CIyKUTb Ul IPOBEPKU PE3yNbTa-
Ta 7*. JleiCTBUTENBHO, T, %47, e, 47, *=333+13,33+2,67+0,67=20=17%,
6) o0beM 3amaca, KOTOPbIi MUHUMU3HPYET 3aTpPaThl, CBSI3aHHBIEC C MEepeHaIa-

KoM 00OpyIOBaHMs, XpaHEHUEM MPOAYKIUU U MOTEepsSIMU OT aeduimra (MakcuMalib-
HBIM YPOBEHb HAJIMYHBIX 3aI1acOB):

p*:v-r2*:q*-(1—1)- € =300-13,33=4000 kr:
A) c+s

7) MakcUMaJbHBIN YPOBEHb AedUIInTA:
g *—p*=6000-40000 =2000 kr;

8) cpeHeCyTOUHbIE U3JEPKKU pa0OThl CUCTEMBI:

L*= 2st-(l—ij~ < :sq*-(l—i- < =0,03-6000~£~§:12O JIeH. e]l. B CYTKH;
A) c+s A) c+s 56

9) rpaduk u3MEeHeHHs MPOU3BOJICTBEHHOTO MpoIlecca 300paxeH Ha puc. 6.
A

&
<
S U

a
*

Pucynox 6
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I'/TABA 10. HEIIM1 MAPKOBA

Peryisipuble MApKOBCKHE LeNU

Pemienne 3aganmns Ne 4.1.1-4.1.30
ITycts p=0,7, g=0,2, &=—0,1. MHOX€eCTBO COCTOSHUM npeanpusituii A u B
clenyrouee:
&£ — IJIaH MEPEBBINOJHEH,
& — BoinosHeH Ha 100%,
&3 — HE BBIMNOJIHEH.

Jns npennpustuii A 1 B nepexoaHble MaTPUIbl UMEIOT BU/L;

€1 € g3 €1 €2 €3
“lp l-p-q ¢q S1lp+e 1-p-q g-¢
Px=ey|p 1-p-q q|; Ps=¢y| p 1-p-q q |,T.e.
egL? 1-pP-q ¢ gqLP—E 1-p—q g+e
& & & & & &
£ [0,7 01 0,2 £ [06 01 03
Px=¢,(0,7 01 02|; Pg=¢,|0,7 0,1 02].
£10,7 01 02 £ 108 01 0,1

Tak xak st npeanpusatusa 4 nepexoaHas MaTpyuLa He 3aBUCUT OT HOMEPA CTPO-
K{, TO MaTpuIla (PMHAIBHBIX BEPOSTHOCTEW coBmajaer ¢ marpuiei Pa. Torma p;' =0,7,

pi=0,1, p{=0,2. UroObl HaliTH (MHATBLHBIC BEPOATHOCTH JIUIS TPEINPHUATUS B, HEOO-
XOJAUMO PELIUTH CIEAYIOLIYIO CUCTEMY JIMHEWHBIX YPABHEHHUIM:

{ p-P=p
pr+pyt+..+p,=1,

rae P — mepexonHas matpuna, p=(p, p,..p,) — BEKTOP-CTPOKA, 7 — KOJIMYECTBO CO-
CTOSTHHM.

Torma
0,6p, +0,7p, +0.8p3 = p;

0,1p; +0,1p, +0,1p; = p,
0,3p+0,2p, +0,1p3 = p3

p+pytps=1,

TAE Py, P2, P3 — UCKOMBIE BEPOATHOCTH.

TpCTbe YpPaBHCHHUC ATOM CHCTEMBI MOKHO 0T6pOCI/ITB, TaK KaK OHO SABJISICTCA
CJICACTBHUEM IICPBLIX /IBYX. Pemas ocTaBmmecs YpaBHCHM:, I10JIyHacM:
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—-0,4p, +0,7p, +0,8p, =0 ptp,tp;=1 ptpt+p =1
0,lp,-09p, +0,lp;, =0 &9 p,-9p, +p;, =0 &9 -10p, =-1 &
pitp,+ps=1 —4p, +7p, +8p; =0 (llp,+12p, =4

B_T19

n+p+pi=1 [P T
= —i P B—i
P> 10 § 2 10

29 s 29

12p. =2 -
=70 P3 =10

Buot6oowbi. [lons Beimonnenus miana Ha 100% y oboux npeanpusiTuil oAHa U Ta
xKe (p;‘ =p; = 0,1), JI0JIs1 TIEPEBBINOJIHEHUS TJIaHA y TPEANpUITUS B MeHbIIe, YeM y

npeanpustas A ( p] = % =0,6583< p;' =0,7).

IMoraomaroimue MAapKOBCKHE€ LIEITA

Pemenne 3ananns Ne 4.2.1-4.2.30
ITycts p1=0,7, ¢:=0,1, p»=0,7, ¢-=0,1. MHO€CTBO COCTOSTHU} CTYACHTOB y4ueO-
HOTO 3aBEJICHUSI C IBYXJIETHUM CPOKOM OOYUCHHSI CIICTyOIIee:
& — TIEPBOKYPCHUK,
& — BTOPOKYPCHUK,
& — CIEIUATINCTHI, OKOHUYMBIIIHNE YI€OHOE 3aBE/ICHHE,
& — U1, 00yJaBIIKecs B yaeOHOM 3aBEICHUN, HO HE OKOHUYHUBIIIHE €TO.

CocTaBUM MaTpHILy IIEPEXOI0B U3 COCTOSHHE B COCTOSIHHE:

€ €, &3 €4 E, &, &3 &,

elag p 0 1-p—q e [01 07 0 02
P: (92 O q2 p2 l_pl _ql , T' e. P: (92 O 0,1 0,7 0,2
&0 0 1 0 &e10 0 1 0
&0 0 O 1 &0 0 0 1

o I O
[IpuBenem ee Kk kKaHOHUYECKOU (hopMme: ,

R Q

rae

[ — enMHUYHAA MaTpULA Pa3MEPHOCTH SXS;

O — MaTpHuLa, COCTOSIAs U3 HYJIEBBIX 2JIEMEHTOB, Pa3MEPHOCTH /X1,

R — maTpuna, pa3MEpHOCTH XS, OTHOCAIIAACA K IEPEXOaM U3 HEYCTOMYMBBIX
COCTOSIHMM B MOIVIOLIAIOLIHE;

QO — t-MepHas KBaJapaTHas MaTpUIA IIEPEXOJ0B U3 HEYCTOMYMBBIX COCTOSIHUN B
HEYCTONYUBBIC;

S — KOJIMYECTBO MOMIOLIAIOIINX COCTOSHUN;

{ — KOJIMYECTBO HEYCTOWUYUBBIX COCTOSTHUM.
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Torna £, &, &, &

e | 0 1 0 0 01 O 0,2 0,7
pP=" , Tae O= , R= .
102 0,7 01 0 0,7 0,1 02 0

g102 0 07 0,1

Haiinem Tak Ha3biBaeMy0 (GyHIAMEHTAIbHYIO MATPHUILY
1 -1

I 0 01 O 09 0
N=(I-Q)'= N = :

(-0) Ho 1} {0,7 0,1ﬂ {—0,7 0,9}

o o
JU1s1 HEBBIPOXKJIEHHOM MaTpPHIIbl BTOPOTO MOPSIKA Az{ g } oOpaTHas MaTpHIa
/4

g=—1 | o F
as—-py|-r a]
09 0 09 0 1,11 0
Torma N= ! - b = .
09-09-0-(-0,7) (0,7 09| 081]0,7 09 0,86 1,11

PaccMmoTpum cpeiHue 3HaYeHUs BpEeMEHU NMpeObIBaHUSI B YUeOHOM 3aBElICHUH,
T. €. KOMIIOHEHTBI BEKTOpa CTOJ011a

T:Nf:{l’ll 0 }{1}:{1,11]
086 Ll1]|1 1,97

Bvisoowi. Ha BpemMs npeObIBaHUs B yueOHOM 3aBEJCHUU JICUCTBYIOT JABa MPOTH-
BOMOJIOKHBIX (DPaKTOpa: BOBMOXKHOCTh OCTaThCS JAJISi TOBTOPHOT'O OOYYEHHs, YTO YBE-
JMYMUBAET BpeMsi OOyUeHUs, U BO3MOKHOCTb OTYUCIIEHHUS, YTO YMEHBIIAET 3TO BPEMH.
B pesynbpraTte BnusiHug o0oux ¢akTopoB ans Kaxabix 100 BTOpOKYpPCHHKOB cymmap-
Hoe Bpems oOyueHnus Ha kypce 111 yenoBeko-neT, nepBOKypcHUKOB — 197 uenoBeko-

JIET 10 OKOHYAHUS WJIA OTUYUCIIEHUS.
Haitnem maTpuily BeposITHOCTEH MoMajaaHus B MOTJIOMIAIOIINE COCTOSHUS, T. €.

MaTpHUILYy
L1 0 (0,2 0,7 0,22 0,78
B=NR= =
0,86 1.11}(0,2 O 0,40 0,60
Buvisoowl. I3 matpuiibl B cnepyer, 4To BEpOSITHOCTh 3aKOHYUTh yueOy il nep-
BoKypcHuKa paBHa 0,60 (u3 kaxapix 100 mMocTynmuBIIMX 3aKaHUYMBAIOT YUEeOHOE 3aBe-

nenue auiib 60 cTyaeHToB), a juis BTopokypcHuka - 0,78 (u3 kaxasix 100 BTOpO-
KYPCHUKOB 3aKaHYMBAIOT yueOy 78 CTyJIEHTOB).

MapxkoBckue mpouecchl ¢ 10X01aMH

Pemenue 3aganus Ne 4.3.1-4.3.30
Iycte p11=0,7, p12=0,3, p21=0,6, p»=0,4, r11=40, r12=r,1=20, r»;=20. Torna
MAaTpHILA IEPEXOAHBIX BEPOATHOCTEIA:

& &
- £ 10,7 03 ‘
£,10,6 04
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Martpuiia BO3HarpaxJaIeHud UMEET BU/L:

& &
R 40 20
£,20 201

Cpennuii 10X0/ 3a OJMH NEPEXOJ COCTABHUT ¢i= Y. Piklik, TTIE 1 — KOJIHYECTBO
k=1

coctosHui. Torma
Q1:p117'11+ p12}’1220,7'40+0,3'20:34,
q2=p21r21+ p2r»=0,6-20+0,4-(-20)=4.

Cpennuil 10X0 32 m MEePEX0/I0B BBIYUCIIAETCS HA OCHOBE MAaTPHUYHOIO PEKYp-

PEHTHOIO YPaBHEHHUS:
Vim)=Q+PV(m-1),

riae Q — BEKTOp CPEHETO 10X0/a 3a OAMH MEPEXOI.

Toraa st m=2, nonyuum

34 0,7 0,3 34
oY v e v ]
CnenmoBaTeibHO,
n2)= {34} n {0,7 0,3} {34} :{34} n {23,8 + 1,2} :{59} .
4 0,6 041 4 4 20,4 +1,6 26
Buisoowi. Vtak, oxxugaemas mpuObLIb 3a 1Ba EPEXoa cOCTaBuT 59 y. e., ecu

npouecCc Haval pa3sBUBATLCA U3 COCTOSAHUA &1, U 26 y. €., €CJIM IIpouccC Hadall pa3BuU-
BaTbCA U3 &). O)KI/II[aCMa}I cpeanssa HpI/I6BIJ'II> 34 OJJMH IIEepexoJ COCTaBUT

1 [59]_[29,5
VC 2 = = ’ .
o(2) 2{26} _13}
Jlnst m=3 nosyuum

341 10,7 03][359] [34] [413+78 83,1
VE)=|, |+ ="+ = .
4 0,6 04]|26 4 354+10,4| 498

Bwvisoowi. Oxunaemas npuObUIh 3a TpU mepexoja coctaBuT 83,1 y. e., eciu
Ipoliecc Hayal pa3BUBATLCSA U3 COCTOSIHUSA &, U 49,8 y. €., eclii mpoliecc Hayal pas-
BUBAThCS U3 &. OxumaeMas cpeHssi MpUObLIbL 32 OJIMH MEPEX0]] COCTABUT

ch(3)2%. 83,1}:{27,7} ‘

149,8| [16,6
Ecimu m=4, nomyunm
34 0,7 03][83,1] [34 58,17+14,94 107,11

V(4)= + = + = :
4 0,6 04]/49,8] |4 49,86+19,92 73,78
Buvisoowl. Oxunaemast mpuObLUTb 3a YyeThIpe nmepexona cocrasut 107,11 y. e., ec-

JM NIPOLIECC Havall pa3BUBATLCSA U3 COCTOSIHUA &, U 73,78 y. €., eciu Ipouecc Hadall
pa3BuBaThCs U3 &. Oxugaemasl CpeHssi IPUObLIb 3a OJMH MEPEXO COCTABUT

1 [107,117_[26,7775
Vo d)y=—| " "= 02
45 {73,78} {18,445}
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DuHaJIbHbIC BCPOATHOCTH HAXOIAT U3 CHUCTCMBI ypaBHCHHﬁZ

{ pP=p

p1+p2+...+pn:1,rﬂep:[pl pz pn]

Torma
0,7 03 0,7p, +0,6p, = p,
[p pz]{% 0,4}:[”1 P| |y 03p, +04p, = p, -
pt+p,=1 p+p, =1

Otkyna p, = %, P, :%. CranuoHapHOe 0XKHIaeMOe BO3HArPaKICHHE &= Y, ¢ipi.
k=1

2 1
CrnenoBaTenbHO, g=q1p1+q2p2=34-§+4-§: 24, Takum oOpasoM, eciu cuctema pado-

TaeT B TCUCHHE MHOTHUX MEPEXO0JIOB U HEU3BECTHO €€ TEKYIIEe COCTOSTHUE, TO OXKUJae-
Masi TpUObLIB 32 OJIMH IIAT MPOIECCa COCTABUT 24 y. €.

I'JIABA 11. JIEMEHTBI TEOPUU
MACCOBOI'O OBCJIY’KUBAHUA

YpasHenus Koamoroposa. IlpeaeibHbie BEpOSITHOCTH COCTOSITHUM

Pemenue 3amanus Ne 5.1.1-5.1.30
HNcexomnple maHHbie: Ay =1; Ap=2; Ao=2; A3=2; An=2; Ao=3; Apy=1;
A1 =35 A, =25 R =10; R,=6;rn=4;1r=2.
1) Bo3MOKHBIE COCTOSIHUS CHCTEMBI:
S, — 00a y37a uCIpaBHbI;
S, — IIEpBBIN y3€JI PEMOHTUPYETCS;
S, — BTOpPOH y3€Jl pEMOHTUPYETCS;
S, — o0a y351a peMOHTHPYIOTCSI.
Pa3meuennslii rpad cuctemsl n300paxkeH Ha puc. 7.

Ao So A20
Aot Aoz
S1 S2
A3 A23
A31 A3
S3
Pucynok 7
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2) CoctaBuM cucTeMy ypaBHeHHMI Kommoroposa o mpaBuily, COINIACHO KOTOPOMY
CJieBa B YPAaBHEHUSIX CTOUT MpeieibHAs BEPOSATHOCTD IAHHOTO COCTOSIHUS p; YMHOKEHHAs!

Ha CYMMAapHYI0 HHTCHCHUBHOCTDb BCCX IMOTOKOB, BECAYHINX U3 JAHHOI'O COCTOSHMA, a CIIpaBa
— CyMMa HpOH3BC,Z[€HI’Iﬁ MHTEHCUBHOCTEN BCEX IMOTOKOB, BXOJJAIIIUX B i-C COCTOJHHUEC, HA
BCPOATHOCTHU TEX COCTO}IHI/Iﬁ, N3 KOTOPBIX 9TU ITOTOKU UCXOIAT.

(101 + A )po = APy + Ay D>

(ﬂ'lo + /113)171 = Ay Py + A1 D

(/120 + Ay )pz = ApPo + A ps .

(131 + isz)ps =3Py + AP

Tornma, TONOJIHAA 3Ty CUCTEMY YPABHEHUEM p, + p, + P, + p; =1, IOIyYUM:

1+2)p, =2p, +3

(1+2)p, =2p, +3p, Apy = 2. +3p, bt pt i p=l

(2+2)p, = py +3p; 45 = p 43 s o 3 0

(B3+1)p, =2p, +2p, < 21 oo o TRk =T
= + _ _ _

(3+2)p, =3p, +1p, Pt s | potdp =3p: =0
+p +p,+p, =

Do+ Pt py+py =1 Dot TP, T D3 ~ Do +2p,—p; =0

Pemmm cucremy meronom ['aycca:

1 1 1 1 1 I 1 1 1 1 I 11 1 1
3 -2 -3 0 |0 0 -5 -6 -3 | -3 01 3 0 |1
—140—30<:>051—21<:>051—21<::>
-1 0 2 -1]0 0 1 3 0 1 0 5 6 3 3
I 1 1 1 1 I 1 1 1 1 I 11 11
01 3 0 1 - 01 3 0 1 01 3 01
0 0 -14 -2 | -4 0 0 -14 -2 | -4 00 7 112
00 -9 3 |-=-2 0 0 0 -60|-8 0 0 0 1512
Taxum o6pazom
2
pozg
DotpPit Dytps=1 1
P +3p; =1 pl:g
= .
Tp,+p;=2 Pzzi
15p, =2 f
p3:E

[TosToMy B mpenesibHOM, CTAlMOHAPHOM pexume cucteMa B cpenHeM 40 %

2
BpeMeHU OyJeT HaXOJUThCS B COCTOSIHUU S, (00a y3na ucrpasHbl) ( p, :5:0,40 ),
20 % BpeMeHU — B cocTosiHUU S, (NEpBbIN y3el PEMOHTUPYETCS, BTOPOH paboTaer)

(p =%:O,20), 27 % BpeMeHH — B COCTOSIHUM S, (BTOPOH y3€Jl PEMOHTHPYETCS, Mep-
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BbIil paboraer) ( p, =% ~0,27) u 13 % BpemeHu — B coctosHuu S, (00a y31a peMoH-

2
TUPYIOTCS) ( py = ITh 0,13).

3) B cpemnem mepBbIii y3el HCIpPaBHO pabOTaeT JOJMI0 BPEMEHU, PaBHYIO
Do+ D, @ BTOPOU y3€1 — p, + p,. B TO Ke BpeMs nepBbli y3€ll HaXOIUTCsSI B PEMOHTE B
CpPEAHEM JOJIK0 BPEMEHU, PABHYIO p, + p,, & BTOPOH y3€ll — p, + p, . [loaTOMy cpennuii
YUCTBIA 10XOJ B €IMHMILY BPEMEHH OT 3KCIUTYyaTallud CUCTEMBI, T. €. PA3HOCTb MEXIY
JOXOJAaMH U 3aTpaTaMH, PaBEH
W =(py+p,)R +(po + p) Ry = (py + o3 ) = (P2 + p3)ry =

= £+i 10+ z+l .6_ l+£ .4_ i+£ .2:
5 15 5 5 5 15 15 15
2 3 1 2 100+54-20—-12 122 2

=Z.10+2.6——4-=.2= =8—=3_§,13 eH. en.
3 5 3 5 15 15 15

4) YMeHbllIeHHe BABOE CPETHETO BPEMEHU PEMOHTA KaXJA0ro U3 Y3JIOB O3HA4a-
€T YBEJIMYCHHE BJIBOE MHTEHCHUBHOCTHU MOTOKA “OKOHYAHMSI PEMOHTOB” KaXKJIOTO y3Ia,

T. €. TeUepb A, =24,=4; Ay=24y=6; A3, =24, =6; A3, =24, =4, TaKk KaK A4,=2;
Ao =35 A1 =35 Ay =2.

CucreMa NMHEWHBIX anreOpandecKuX ypaBHEHHM, OMHCHIBAIOLIAsl CTAI[OHAp-
HBIM PEXXUM CUCTEMBI, IIPUMET BUJ:

(Ao1 + 402
(Ao + 3
(430 + a3
(A1 + 4,

Po =MoP1+ 40P
P =201P0 + 41P3
P2 = AP0+ 43213 .
P3=h3p +Asp,

~— ~— — ~—

Torma, ONOJIHAS 3Ty CUCTEMY YPABHEHUEM p, + p, + p, + p; =1, IMEEM

1+2)p, =4p, +6
(1+2)p, = 4p, +6p, 3py = 4p. 4 6p, bt pt gt pr =1
(4+2)p, = p, +6p, 62, = o1 46 N o
(6+1)p,=2p+4p, &1 01 T Pomipi=op =0
= =+ _ _ _
(6+4)p; =3p, +1p, P2 = oho s | Pot6p, 6p, =0
+p A+ p, =
Dot P +p,+p;=1 Pot it Pa s —2p, + Tp,—4p; =0
Pemras cucremy
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 -4 -6 0 0 0o -7 -9 -3 1] -3 0o -7 -9 -3]|-3
& &

-1 6 0 -61|0 0o 7 1 =5 1 0 O 56 56 | 14
-2 0 7 =410 0 2 9 =2 2 0 0 —-45 20 | -8
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
07 9 3 3 07 9 3 3 07 9 3 1|3

& & )
0 0 4 4 1 0 0 4 4 1 0 0 4 1
0 0 —45 20| -8 0 0 0 260 |13 0 0 0 201
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MMOJIy4ruM
3
pozg
Potp+t Pyt ps=1 3
Tp,+9p, +3p; =3 PN pl_%.
4p, +4p, =1 pzzé'
20p, =1 :
p3:2_0

Taxum 06pazom

3 3 1 1
=—=0,60; =—=0,15; =—=0,20; =—=0,05.
Do 5 D 20 P, 5 Ds 20

VYuuTeIBasi, 4TO MO YCJIOBHUIO 3aTPAaThl HA PEMOHT MEPBOTO U BTOPOIO y3Jia CO-
CTaBIIAIOT r =2r, =8 JE€H. €l.; 13 =r, =4 JIeH. el. (TaKk KaK 1, =4; r, =2), BbIUUCIUM
CPEIHMI YUCTBIN 10X0/ B €AMHUILY BPEMEHH:

W'=(po+p2)Ri+(po+ 1) Ry=(p1+ p3) i =(pr+ p3) 13 =

:(§+l)10+[é+ij6_(i+Lj8_(l+Lj —
5 5 5 20 20 20 5 20

0436 Ltgiliy g, 2 80 =80+45_16_10=£=9,9 JIEH. €]l
5 4 5 4 25 10 10
99 _122

Tak  kak W=813<W'=9,9 (mpumepHO Ha WW_/W: 1012215 100 =

15

297244
:%-100:%-100z22 %), TO YCKOPEHHE PEMOHTOB Y3JIOB SKOHOMHUYECKHU ILie-
15
Jeco00paszHo.

MuorokanaiabHasgs CMO ¢ oTkazaMu

Pemenne 3aganus Ne 5.2.1-5.2.30
CocTtosinust cucteMbl MaccoBoro oociyxuanus (CMO) nmpoHymepyeM Mo 4Hc-

Jy 3asBOK, HAXOJAIIUXCS B CUCTEME (B IaHHOM CJIy4ae OHO COBIAJAET C YUCIIOM 3a-
HSATBIX KAHAJIOB):

&, —B CMO HeT HU OIHOM 3asBKH,

& —B CMO HaxonuTtcs ojjHa 3asBKa (OJIMH KaHaJl 3aHAT, OCTAJIbHbIE CBOOO/IHBI),

&, —B CMO HaxoauTcs IBE 3as8BKHU (J[Ba KaHAJIA 3aHATHI, OCTAJIBHBIE CBOOOIHBI), ...,
g, —B CMO HaxoauTcs n 3asBOK (BC€ n KaHAJIOB 3aHSTHI).

I'pad cocrossanit CMO npexacrasiieH Ha puc. 8.

A A A A A A
& &l &2 - . én-2 &h-1 én_’
— —p
U 2u 3u (n-Du (n-Dp nu
Pucynok 8
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[TpuBeneM OCHOBHBIE pacueTHBIE COOTHOIIEHUS ISl n-KaHanpHOH CMO ¢ oTka-
3amu (3a/1a4a DpJiaHra):
- (opmymbl 11 pacueTa GUHAIBHBIX BEPOATHOCTEM:

i -1
P 1 A 1
Py = . = ,FI[C,O:—, /IZ—, (1)
' (ko k!j N Lk H los
i k!
pp
pk: k'oak:L 25 ,}’l, (2)

- Porx — BEpOSTHOCTH TOTO, YTO IPHIIEIIIAs 3asBKa MOJYyJUT OTKa3 (He Oymer
00CTy>KeHHOH):
Poupn; 3)
- ) — OTHOCHUTECIIbHAS TMPOITYCKHAS CIIOCOOHOCTH (CPEIHSS JIOJIS MPHIIIEIIIIX
3as1BOK, O0CTY)KHBAEMBIX CUCTEMOM ):
O=1-py; (4)
- A — abCoIOTHAS TIPOITYCKHASI CIOCOOHOCTH (CpeHEE YHCIIO 3asiBOK, 00CITYKH-
Bae€MBbIX B €JIMHUILY BPEMEHH):

A=20; (5)
- N, — cpellHee YuCII0 3aHAThIX KaHAJIOB:
< A
N, =2 kp, == (6)
k=0 H
- Ny — cpeaHee YucIiio MpOoCTanBaIONINX KaHAJIOB:
NnZZ(”_k)pk:”_Ng; (7)
k=0
- ks — k03(pbULIMEHT 3arpy3KH KaHAJIOB:
k=2 (8)
n
- ky — k03P dULIMEHT TPOCTOS KAaHAJIOB:
ko= ©)

OuenuMm 3¢ dekruBHOCTh GyHKUMOHUpOoBaHUSI ATC mpu clreayromux 4Yucio-
BbIX 3HAUYCHUSX NIEPEMEHHBIX BEIMYUH: n =6 (KaHaAIOB), 1 =4 (3asiBKU B MHH. ), to6=1,d
(MuH.) 1 ¢ =80 %.
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OnpenenuM napamerp pzizﬂ-tm; =4-1,5=6 (u= 1 :L:E).
7 t, L5 3
Boeraucnenus B coorBerctBuu ¢ popmynamu (1)—(9) cBenem B Tabnmiry:
k o k! ok! Dk kpr
1 2 3 4 5 6
0 1 1 1,0 0,0041 0,0000
1 6 1 6,0 0,0246 0,0246
2 36 2 18,0 0,0738 0,1476
3 216 6 36,0 0,1476 0,4428
4 1296 24 54,0 0,2214 0,8856
5 7776 120 64,8 0,2656 1,3280
6 46656 720 64,8 0,2656 1,5936
> 244.6 1,0027 4,4222




Paszoen IlI. Pewuenua munoewvix 3aoau

Brruucienunss HaUMHAIOTCS C 3aMOJIHEHHSI TEPBBIX YEeThIpex cToiomoB. Cymma
AJIEMEHTOB YETBEPTOro CTOJIONA JaeT 3HaMeHaTeN b Bbhipaxkenus (1) juist onpeneneHus
po- Toraa

k -1
2 1 1
po=| S| =——=——=0,0041.
=i 2 ph T 244,6
i k!
I[aﬂee HaxXoaAuM JJICMCHTHBI IIATOI'O CTOH6Ha, YMHO)Xas Ha BCIIMYUHY p, COOT-
BCTCTBYIOIIHUC J3JICMCHTLI YC€TBCPTOI'O CTOH6Ha. BreruucnuB 3HaueHMs Py » paCCHUUTHI-

BAIOT AJIEMEHTHI MOCIEIHEro0 CTONONA. DIeMEHThI MATOTO CTOJIOIA CYMMUPYIOT IS
KOHTpOJIsi BhluMclieHuid. X cymma goikHa ObITh paBHA eIUHULE (C JOMYCTUMBIMU B
mpenenax TOYHOCTH pacuyeToB OTKIOHEHHSIMH). CyMMa 3JIEMEHTOB IIECTOTO CTOJIOIA
€CThb B COOTBETCTBHUU C BbIpaxkeHUeM (6) cpeHee YMCIIO0 3aHAThIX KaHAJIOB:
N=4,42.
Ucnonw3ys Beipakenus (7)—(9), Haxoaum:
- CpeHEE YHCIIO NPOCTAUBAIOIINX KAHAJIOB!
Ny=n-N,=6-4,42=1,58;

- K03 PUITMEHT 3arpy3Ku KaHaJIOB:
N, 442
k==
n
- KO3((HULIMEHT MPOCTOsI KAHAJIOB:
ky=1-k=1-0,737=0,263.
[Tocnennee yuCO B MATOM CTOJIOIE AA€T BEPOSATHOCTh OTKA3a:
Porn=p6=0,2656.
Torga oTHOCUTENBHAS IPOITYCKHASI CIIOCOOHOCTb:
0=1-ps=1-0,2656=0,7344,
a abCoMIOTHAS TTPOITYCKHAS CTIOCOOHOCTD:
A=10=4-0,7344=2,9376.
Ananuz nonyuennvix pezynomamos. 3nauenve py=0,0041 o3Hauvaer, 4yTO B Cpea-
HeM 0,4 % Bcero BpemeHH pabOThI Bce 6 KaHAIOB OJHOBPEMEHHO OyayT cBoOOAHBL B
cpenHeM OymayT MOCTOSTHHO 3aHAThI N,=4,42 xaHanoB cBs3u. Kak mokaspiBaeT k03 uim-
eHT 3arpy3ku k:=0,737, B cpenHeM KaxIplid KaHai 3aHaT 73,7 % pabodero Bpemenu. B To
e Bpemsi BenuruHa Py, =0,2656 roBopUT 0 TOM, 4TO U3 KaxAbix 100 BbI30BOB 26,56 %
nojry4yat otka3. OTHOCHUTENbHAs MPOITyCKHas criocoOHOoCcTh (J=0,7344 TOBOPUT O TOM, YTO
6 KaHaAJIOB HE TAPAHTUPYIOT YIOBIETBOPEHHUE =80 %0 MOCTYMAIOIIMNX 3asIBOK.
Paccunraem xapakrepuctrku CMO st n=7:

=0,737;

k o k! O/k! Dk kpr
1 2 3 4 5 6

0 1 1 1,0 0,0033 0,0000
1 6 1 6,0 0,0200 0,0200
2 36 2 18,0 0,0600 0,1200
3 216 6 36,0 0,1200 0,3600
4 1296 24 54,0 0,1799 0,7196
5 7776 120 64,8 0,2159 1,0795
6 46656 720 64,8 0,2159 1,2954
7 279936 5040 55,5 0,1849 1,2943
> 300,1 0,9999 4,8888
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- BCPOATHOCTH TOT'O, YTO B CUCTCMC HCT HU O,Z[HOI>’I 3asABKHN

L 00033;
300,1

Po

- CpeaHEe YUCIIO 3aHATHIX KaHAIOB N,=4,89;

- CpEIHEE YHUCIIO MPOCTAUBAOIINUX KaHAIOB Ny=n-N,=7-4,89=2,11;

- K03 GUIIMEHT 3arpy3Ku KaHAJIOB k, = % _489 0,699 ;

- ko3 purmeHT npocros KaHanoB ky=1-k=1-0,699=0,301, 1. €. moas mpocrau-
Baronux kaHajaoB coctaBut 30,1 %;

- BEpOATHOCTh OTKa3a Pyn=p7;=0,1849;

- OTHOCUTEJIbHAs TMPOMyCKHas crocooHocth O=1-p;=1-0,1849=0,8151, 1. €. B
cpennem 81,51 % 3adaBok OyAyT yIOBIETBOPEHBI;

- abcommoTHas TiponyckHas cnocooHocth 4=A40=4-0,8151=3,2604.

Buvisoowr. JInsa ynosnerBopenust g=80 % 3asBok He0OXoauMo 7 kaHaioB. B aTtom
ClIy4ae J10Js IpOCTanBarOMMX KaHaioB coctaBuT 30,1 %.

OnnokananbHass CMO ¢ HeorpaHU4YeHHO O4Yepe/IbIo

Pemienue 3aganus Ne 5.3.1-5.3.30

[Tycts A=2 (cocTaBa B 4ac), f,=20 (MI/IH.):% (aca), n=2, At,e=2 (mun.). Co-

CTOSIHUSI CUCTEMBI TIPOHYMEPYEM TI0 YMCITY 3asBOK, HAXOSIINXCS B CHCTEME MaccCo-
Boro oociyxkuanus (CMO):

& — KaHaj CBOOOIEH,

& — KaHaz 3aHAT (00CTY)KMBAET OHY 3asBKY), OUepEeaH HET,

& — KaHaJ 3aHsT, OJ{HA 3asiBKa CTOUT B OYEPEIH,

& — KaHaJ 3aHAT, k-1 3asBOK CTOAT B ouepe/y,

OuHaNbHBIE BEPOSTHOCTH COCTOSHUM CHUCTEMbI, KOTOPBIE CYIIECTBYIOT IMPHU
yCIIOBUU o<1, onpenennm U3 COOTHOIIECHUH:

-1
-1 1
p0=(1+p+p2+...+pk+...) :(EJ =1-p, (1)

e p= i, U= E (3ameTuM, uTo psn B popmyse (1) mpeacrasiseTr codboi TeoMeTpH-
06

YECKYI0 POTPECCHUIO);

po=p'po=ptl=p) k=12, .. 2)
Torna, T. K. /J:L::S, pzi:g<l,TO p0:1—p:l.
toﬁ Iu 3 3

Haitnem cpennee uuncio 3asBok B CMO Lyer.

[lycTh cnydaitHas BenmuurHa X (YMCIIO 3asiBOK B CUCTEME) MPUHUMAET BO3MOXK-
Hele 3HadyeHus 0, 1, 2, ..., k, ... ¢ BEpOATHOCTAMH Py, P1, P2, ..., Pk, ... . E€ MaTeMaTuye-
CKO€ OXHUJIaHWE, UCTIOIB3Ys COOTHOIIEHUS (2), paBHO
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Ly =0-po+1-p +2:-p, 4.t k-p, +..= D kp, = D kp" (1= p)= p(l-p)- > kp"™".
k=1 k=1 k=1
3ameTuM, uto ko' — npoussBoaHas no p ot BeIpaxkenus of. Ilosromy
o0 3 o0 d
Lyew = (1= p)- D kp*™" = p1=p)- > = p* .
k=1 o dp
Mensis MmectaMu omnepaiuu JudGepeHIMPOBAHUS U CYMMHPOBAHHUS,

IMOJIy4UM
d ©
Lcucm:p(l_p)% pk'
k=1

o0

Y p" — cymma GeckoHEuHO yObIBaIOIIEH I€OMETPUYECKO TIPOrpeccHu ¢ Iep-
k=1

BbIM YJICHOM O W 3HAMCHATCJIEM O, KOTOpas paBHa IL . Ee IMPpON3BOJHAA paBHA
-p

( p J _P=p)-(=-p)p _l-p+tp_ 1
1-p (1-p)’ (1-p) (-p)
Torpa okoH4YaTEeIbHO UMEEM

cuem L ° (3)
1-p
CrnenoBaTesbHO, CpEeIHEE YUCIIO COCTABOB, CBSI3aHHBIX CO CTAHLUEH, PABHO
2 2
e = L3 3 (coctaga).
l1-p 1 2 1
3 3
[To popmyne Jluttna Hailnem cpenHee BpeMsi MpeObIBaHUS 3a9BKU B CHCTEME
L.
Wcucm =— ° (4)
A

Torna cpennee Bpems npeObIBaHUs COCTaBa NPH CTaHLUMU (HA BHYTPEHHHUX ITy-
TSX, HA BHENIHUX MyTSAX U MO 0OCITyKUBaHUEM) PaBHO Wy =1 (9ac).
CpenHee 4nCiIO 3asBOK MO 0OCTYKHUBAaHUEM L5 PABHO BEPOSITHOCTH TOTO, YTO
KaHai 3aHAT Ps,,. Torna
Los=Psa=1-po=1-(1-p)=p.
CrnenoBatenbHO, CpEAHEE YUCIIO 3a5BOK B OUEpEnU

N OKOHYaTCJIbHO

L. (5)

Torma cpemHee 4HCIO COCTABOB, OKHIIAIONINX OYepead Ha pachOpMHUPOBAHHE
(Bce paBHO Ha KaKHX IyTSX),

~ 1,33 (cocTtana).
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AHanoruyHo (4) MOXXHO HAlTH cpefHee BpeMs IpeObIBaHUS 3asBKU B OUepeau

L
W — o4 . 6
= (6)
Torna cpennee Bpemst W, mpeObIBaHUS COCTaBa HAa OUEPEIH:
4
. =
e 3 25 0,67 (daca).
A 2 3

Haiinem cpennee 4ncio COCTaBOB, OXUAAIOUIMX pachOpMHUpPOBAHUS HA BHEII-
HUX NYTAX Lpyen.

[TycTh ciyqaitHas BenwumHa X (YUCIO COCTaBOB, OKUIAOMUX pachopmupoBa-
HUSl Ha BHEITHUX MYTAX) MPUHUMAET BO3MOXkHbIe 3Hauenus 0, 1, 2, ..., &, ... ¢ BeposT-
HOCTIMU potpi1tpatps, Pa, Ps ... Pkt3s -

JleiicTBUTETHHO, COOBITHE X=1 COOTBETCTBYET COCTOSIHHIO CHCTEMBI & (KaHaI
3aHST, B OYEpe/Id TPU 3asBKM — JIBa COCTaBa Ha BHYTPEHHUX (7=2) U OJUH Ha BHEUI-
HUX MYyTsX), COOBITUE X=2 COOTBETCTBYET COCTOSIHUIO CUCTEMBI & U T. 1.

MaremaTn4eckoe 0KUAaHUE CITyYalHOM BEJIMYHNHBI X PaBHO

Ly = 20-(Py+ P+ Py + p3)+ 1 p 420 py ot ko ppy +o =

k=1

[e]

=D kps = 2 kp" (1= p)= p* (1= p)- D kp"".
k=1 k=1

k=1
AHaJOTrU4HO BBIBOAY (hopmyibl (3) umeem

o0 3 d o0
Ly =P (1=p)- > kp*" =p“(l—p)-d—zp" =p'(l-p)-
k=1 P k=1

N, nakoneri,

(1-p) "

4

S (7)
l-p

CJICI[OBaTeJII)HO, Cpe,IIHCe YUCJIO COCTAaBOB, OXHWIAIOIINX paC(I)OpMI/IpOBaHI/ISI Ha

BHEIIHHUX IYyTAX
4
( 2 j 16
A 1
anew — L A3 81 10, 0,593 (cocTaBa).
1-p 1— 2 127
3 3

Ananoru4Ho (4) u (6) HaliieM cpeiHee BpeMsi OKUAaHus

L
W — _eHew . 8
6Heul /1 ( )

Torma W, = 2% ~ 0,296 (4aca).

6Heul

6Heut

Cymmapssblil cytounslil mrpad [, KOTOpbIil IpUAETCS 3allIaTUTh CTAHIUU 32
IIPOCTOM COCTABOB HAa BHEIIHUX IYTSIX, €CIM 32 OJUH 4Yac IPOCTOS OJHOIO COCTaBa
cranuus wiatut wrpadp 100 y.e., mogyyum, mepeMHOXKasi CPeHEE YUCIO COCTaBOB,
npuOBIBAIONIMX HA CTAHIUIO 32 CYTKH, CpelHee BpeMsl O>KMJAHUS COCTaBa HA BHEIL-
HUX ITyTSX ¥ 4acoBOW mTpag, T. €.

r=24-A-w -100:24-2-%-100:$:1422§z1422,22 y.c.

6Heu
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B ciyyae ymeHbllIeHHS CpPEIHETO 3HAYEHHUS BPEMEHHM OOCITY)KMBaHMS COCTaBa
Ha Atye=2 (MUH.), TOJIY4YUM:

fos=18 (MuH.)=0,3 (uaca), u= =0 ,-%_0g,
taﬁ 3 ﬂ
4 4
L, =Ff = (0.6) _ 0129 _ 0,324 (cocTaBa),
l-p 1-0,6 04
L
W(illelu - Zeu{ - 0’324 = 0’1 62 (qaca)’

ar=24-4-w,, -100=24.2-0,162-100 =777,6 y.e.

6Heul

B cnyuae yBenuueHusi KoJIMYECTBA MyTeH B MapKe MPUOBITHUS CTAHLIUU HA €IH-
HUILY, UMEEM:

to6=20 (MuH.)= 1 (vaca), u= 13 , P = 4.2 ,
3 t i3

06
(2j5 32
s Rt
anews L3 2 :%z 0,395 (cocrasa),

1-p l—g 1

3 3
w,.. ~Loew 160395 _ 0,198 (daca),
A 81 2
mr=24-4-w, 100=24.2.22.100= 2% _ 45 _oug5 yee.
81 27 27

Vkaszanue. Ilpn BBITIOIHEHNH CBOETO 33aHUS CJIEAYET UCIIOIb30BaTh (POPMYIIBI
(1)—(8). ITpu kommMuyecTBE BHYTPEHHUX MyTEH n#2, NJis BHIYUCICHUS] CPEHErO YKClia
COCTaBOB, OXXHJAIOMIMX pacPOpMUPOBAHUS HA BHEIIHUX MYTAX Lyyew, HEOOXOIAUMO
BBIBECTU aHAJIOTUYHOE (7) COOTHOLIEHUE.

MuorokanajgbHass CMO ¢ HeorpaHUYEeHHOH 04epeabIo

Pemenue 3ananus Ne 5.4.1-5.4.30

[Tycts n=5, 4=0,3 (maccaxxupa B MUH.), t,c=3 (MHH).

PaccuntaeM xapakTepUCTHKU CUCTEMBI JJIs CYIIECTBYIOIIETO BapuaHTa Ipoja-
K1 OHJIETOB.

Cucrema npencraBisieT coooir 7 - kaHatbHyto CMO ¢ HeorpaHMYEeHHON ouepe-
1610, COCTOSIHUSI CUCTEMBI IIPOHYMEPYEM T10 YHCITY 3asIBOK, HAXOIAIITUXCS B CUCTEME:

& - B CHCTEME 3asBOK HET (BCE KaHAJIbI CBOOOHBI),

&) - 3aHAT OJIMH KaHaJl, OCTaJIbHbIe CBOOOHBI,

& - 3aHATO JIBa KaHaja, OCTaIbHBIC CBOOOIHEI,

& - 3aHATO k KaHaJIOB, OCTAJIbHBIC CBO6OI[HI>I,

&n - 3aHATHI BCE 71 KaHAJIOB, OUCPEAN HET,
én+1 - 3aHATBI BCC 71 KAHAJIOB, OJIHA 3asBKa CTOUT B OUCPCAU,

&n+r - 3AHATEI BCC 71 KaAHAJIOB, 7 3a4BOK CTOUT B OUCPCAN,
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HpI/IBCI[eM OCHOBHBIC PACUCTHBIC COOTHOIICHUS JJISI BBIYMCIICHHSA XAPAKTCPHUCTUK

A 1
CUCTEMBI, B PEATOJI0KEHNH, YTO BBIIIOJIHEHO YCIIOBHE P (p==,rtme u=—):
n H

06
- CPCAHECC YUCJIO 3aHATBIX KaHAJIOB!:

A
N, ===p. (1)
y7i
3ameTum, 9To 3Ta hopmyna crpaBenauBa s 000t CMO ¢ HeorpaHUYeHHON
OUYEepENbIO:
- K03((pULIMEHT UCTIOIB30BAHUS (3aTPY3KH) KAHAJIOB:
N
k===t @
n n

- uHaANTBbHBIE BEPOSTHOCTH PACCUUTHIBAIOTCS MO (hopMyIam:
- BEPOATHOCTH TOTO, YTO B CUCTEME HET HU OJHOTO TpeOOBaHUs

n k n+l -1
P P .
po=| 3P , 3)
=K nl(n-p)
- BCPOATHOCTH TOT'O, YTO B CUCTCMEC HAXOANTC k Tp€6OBaHHﬁ

k
=P kfj o, ecmm 0<k<n, 4)

Dy

P p,

k—n

= , €CIH k>n,

n'n
- BCpOfITHOCTB TOI'O, YTO BCC KaHAJIbl 3aHATHI:

p p n—1
Psau: = - :1_ p ; 5
Tk ; ‘ (5)

n
- cpelHee 4uCiIo TpeOOBaHUM, OXKHMIAIOIIMX Hayajga oOCIyKMBaHUS (CpemHss

JUTMHA OYepe]In):

A}

pn+l'p0 _ ;.pn _ k,-p, . (6)

Ceet] g T

- CpeIHHE TIOTEPH BPEMEHH OJTHOTO TPeOOBaHUsS MPH OKUIAHUM Hadaja 00Ciy-
KUBaHUS (CpeHee BpeMs MpeObIBaHUSA 3asiBKU B OUEpe/in):
L

W, = 7
=t ™)
- cpeJHee YKuciio TpeOOBaHUM B CUCTEME:
Lener=LoatNs=Loatp; (8)
- cpenHee BpeMs IpeObIBaHUS 3asBKU B CUCTEME:
L
W — cucm ; 9
cucm ﬂ( ( )
- CpeaHee YHCIIO MPOCTANBAIOIINX KAHAJIOB:
Ni=). (n-k)pi=n-Ns=n-p; (10)
k=0
- K03 (PUITUEHT MPOCTOSI KAHAJIOB:
N
k,=—"=1-k,. (11)
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JlJis CyIIecTBYIOIIET0 BapUaHTa MPOJaKH OMIIETOB MHTEHCHBHOCTH MOTOKA 3a-
sBok nA=5-0,3=1,5 (maccaxxupa B MuH.). Torna ansa pacuera xapakrepuctuk CMO 0Oy-
IeM nonaratb A=1,5.

BBIUKCIINM O ¥ [IPOBEPUM BbIIIOJIHEHHE yeioBus: 2 <1.
n
=t A g —15.3-45; 2% g0
ts 3 U n

CrnenmoBaresibHO, MOXHO TTpuMeHUTh hopmyJisl (1) - (11). Torma
- Cpe/IHEee YHCIIO 3aHATHIX KaHAJIOB (Kace):

N, =2 p=as;
Y7,
- K03 PUITMEHT UCTIOIB30BaHUS (3arPy3KH) KaHAJIOB (Kacc):
N,
ko="2=P 09,
n n

JanpHeliye BeIYUCICHUS B cOOTBETCTBUM ¢ opmynamu (1)—(11) ynoOHo Be-
CTH B Ta0JHIIE.

k o k! k! | p=ppokl | (n-k)ps

1 2 3 4 5 6

0 1,0000 1 1,0000 0,0049 0,0245
1 4,5000 1 4,5000 0,0221 0,0884
2 20,2500 2 10,1250 0,0496 0,1488
3 91,1250 6 16,1875 0,0793 0,1586
4 410,0625 24 17,0859 0,0837 0,0837
5 1845,2812 120 15,3773 0,0753 0,0000
> 64,2757 0,3149 0,5040

Brruucienuss HaUMHAIOTCS C 3aMOJIHEHHSI TEPBBIX YeThIpex cTonomoB. Cymma
AJIIEMEHTOB YETBEPTOrO CTOJOIA, SJIEMEHTHI TaOJIMUI[bl, COOTBETCTBYIOIINE BEIUYMHAM
O" 1 1!, UCHIONB3YIOTCA IJ1s OTPENIENIEHUS Po B COOTBETCTBUU C BhIpakeHueM (3). Toraa

- BEpPOSTHOCTh TOTO, YTO B CHCTEME HET TpeOOBaHMI (3a5BOK):
-1

n k n+l -1 ) -1
pﬁ( ,0_+p—)j :(64’2757+1845,2812 4,5] :(64’2757+830?é,07654j _
Yol

=k nl(n- 120(5-4,5)
1 —
202,6718
Jlanee HAXOAMM 3JIEMEHTHI MISATOTO CTOJIONA, YMHOXKAasl HA BEJIMYUHY po COOTBET-
CTBYIOILIUE 3JIEMEHTHI YETBEPTOro CTOJIOUA. BhIUMCINB 3HAYEHUS pk, PACCUMTHIBAIOT
AJIIEMEHTBI MTOCJIETHErO CTONOLA.
Jlanee HaxoaT:
- BEPOSITHOCTh TOT'0, YTO BCE KaHAJbI 3aAHSTHI:
p o Ps _ 0,0753
1-k, 1-09
DNIEeMEHTHI ISITOr0 CTOJ0IAa CyMMUPYIOT JJIs1 KOHTPOJIs BhluMcieHuid. MIx cymma
MOKET UCIOJIb30BaThCS ISl BBIYUCICHUS Psay (C IOMYCTUMBIMU B MPEAEIax TOYHOCTH
pacueToB OTKJIOHEHUSIMHU) COTJIACHO (4):

n—1 4 5
P, =l—;pk =1—;pk =1+ p, —;pk =1+0,0753-0,3149=0,76.

= (64,2757 +138,3961)" = 0,0049.

=0,75.
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B cootBercTBHM C (6)—(9) HaxoaMM:
- cpeliHee unciio TpeboBaHui (TTacca)kKUpOB), OKHUAAONTUX Hadasia 00CTy>KUBa-
HUSA (CpeHssl IJIMHA OYepen):
k,-p, k,-p, 09-00753 0,0678
L(}l{ = 2 = 2 = 2 =
(1-k,) (-k) (1-09) 0,01
- CpelHUE TOTEePU BPEMEHU OJIHOTO TpeOoBaHUs (Macca)kupa) Mpu OXKUIAHUU

Hayasa oOcIyKMBaHMs (CpelHee BpeMs NMpeObIBaHMs 3asIBKH (ITacCa)Xxupa) B oUepe/in):
=L 678 _ 45
A L5
- cpeaHee Ynciio TpeboBaHui (TTaccaXupoB) B cucteMe (Kacce):
Lener=Loatp=6,78+4,5=11,28;
- cpenHee BpeMs NpeObIBaHMs 3asiBKH (Maccaxxupa) B cucteme (kacce):
W, = Lo 12854
A L5
CymMa 3J1IeMEHTOB IIECTOTO CTOJIOIA €CTh B COOTBETCTBHH C BhipaxkeHueM (10)
CpEIHEee YHCIIO MPOCTANBAIOIINX KaHAIOB (Kacc) ¢ JOIMYCTUMBIMU B MPEeIax TOYHO-

CTHU pacdYCTOB OTKJIOHCHUAMMU:

=6,78;

Ny=n-p=5-4,5=0,5.
N, nakonerr;
- K03 (PUITUEHT MPOCTOSI KAHAJIOB:
kn=1-k=1-0,9=0,1.
Tenepp paccMOoTpuM TMpeasiaraeMblii BapuaHT mpojaxu OuneroB. Hamo pac-
cMoTpeTh 1 (n=5) onHokaHaubHBIX CMO (7 crienMan3upOBaHHBIX OKOIIIEK); Ha Kax-

A0 MOCTYMAET MOTOK 3asiBOK C HHTEHCUBHOCTHIO A=0,3; Kak U JIs IEpBOTO BapHaHTa

11 A
npofaxu OMneToB u=—=—, p=—=09<1. Torna MOXXHO paccuuTaTh XapakTepu-

toﬁ 3 ﬂ
CTUKH KaxJ10i paccMmarpuBaeMoit CMO, ucnions3yst popmyist (1)—(11) qs n=1:
- CpeJHee YKCIIO 3aHAThIX KaHAJIOB:

N;=p=0,9; (12)
- K03 GUIUEHT UCTIOIB30BAHUS (3arpy3KH) KaHAJA:
k=p=0.9; (13)

- (puHATBEHBIE BEPOSITHOCTH paccuuTaeM 1o popmymnam:

- BEpPOSTHOCTH TOTO, YTO B CUCTEME (y OJHOTO OKOIIKA KacChl) HET HU OJHOTO
TpeboBaHusl (Maccaxupa):

po=1-p=0,1; (14)

- BEPOATHOCTH TOTO, YTO B cucTeMe (Y OJHOTO OKOIIIKA KACChl) HAXOAUTCS OJTHO

TpeboBaHue (OAMH MACCAKUP):
pr=p-po=p(1-p)=0,09;

- BEPOSATHOCTh TOTO, YTO B CHCTeME (y OJHOTO OKOIIKAa KacChl) HaXOIUTCS k

TpeOOBaHMI1 (MMaCCAKUPOB) MOKHO paCCUUTATh MO popmyIe:

o po=p(1-p); (15)
- BCpOfITHOCTB TOI'O, YTO KaHaJI 3aHAT.
Piai=0=0.9; (16)
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- cpeqHee YuCiIo TpeOOBaHMA (MTACCAKUPOB y OTHOTO OKOIKA KAacChI), 0KHJIa-
IOIIUX Hauyajia 00CIyKUBaHUs (CpeaHsS ITTUHA OUEPE]IH):
RS- W (17)
1-p 0,1
- CpeIHHEe TIOTEePH BPEMEHU OJHOTo TpeOoBaHUS (Macca)xxupa) MpU OXKHUIAHUU
Hauaja oOciy>KuBaHUs (CpenHee BpeMs MpeObIBaHMS 3asiBKH (MacCCaXXupa) B 04epe.in):

L

L 81
=—%=—=27; 18
L= (18)
- CpeaHee YrCIo TpeOoBaHuH (ITACCaKUPOB) B CUCTEME (Y OHOTO OKOIIIKA KAaCChl):
£, (19)

Lcucm = - -
1-p 0,1
- cpeliHee BpeMs MpeObIBaHUs 3asIBKH (IMaccakxupa) B cucTeMme (kacce):

W = 2t = 230 20)
A 0,3
- Cpe/IHee YHCIIO MPOCTAauBAIOIIUX KaHAJIOB!
Ni=1-p=0,1; (21)
- K03 QUITUEHT MPOCTOS KaHaJIA:
kn=1-p=0,1. (22)

3amMeTuM, YTO HEKOTOpBIE M3 XapakTepucTuk paccmatpuBaemMoit CMO HocAT
yicTo hopMaIbHBIN XapakTep (Hampumep, (12), (21)).
Bvi6oowi. Pacuetsl xapakrepuctuk CMO a1 1ByX BapuaHTOB MPOJAXHU Oue-
TOB MO3BOJIAIOT CAENIaTh BBIBOJ O LI€JIECOO00PAa3HOCTH CYIECTBYIOLIEr0 BapuaHTa pa-
00ThI Kacchl. [IefCTBUTENBHO, CpEHSS JUIMHA OYEPEIN U CPEIHEE BpEMS OXKHUIaHUs B
ouepesr BO3pacTerT, T. K.
L'0=6,78<L%=8,1 u W',.=4,52<W?,=27.

I'/TABA 12. SGKOHOMETPUKA

Pemenne 3aganus Ne 6.1-6.30
[To 20 mpeanpuaTHsAM pETMOHA M3y4YaeTcsl 3aBUCMMOCTb BBIPAOOTKH MPOAYK-
UM Ha OJHOrO paboTHHKA Y (ThIC.py0) OT BBOJA B JICMCTBUE HOBBIX OCHOBHBIX (POH-

10B X, (% otT croumoctu (HOHIOB HAa KOHELl r0/1a) U OT YAEIBHOTO Beca pabo4yMX BbI-
COKOM KBanu(ukauu B o0Imeil yucneHHocTH pabounx X, (%).

Howmep npexnpusitust | X, Xy y Homep npexnpusitust | X, Xy y
1 3,9 110,0| 7,0 11 6,0 | 21,0 | 9,0
2 39 1140 7,0 12 6,4 122,0]11,0
3 3,7 1150 7,0 13 6,8 122,0] 9,0
4 4,0 16,0 ] 7,0 14 7,2 1250110
5 3,8 117,0] 7,0 15 8,0 | 28,0 12,0
6 48 119,0] 7,0 16 8,2 129,01 12,0
7 5,4 1190 8,0 17 8,1 30,0120
8 4,4 120,0] 8,0 18 8,5 31,0120
9 5,3 120,0 | 8,0 19 9,6 | 32,0 14,0
10 6,8 120,01 10,0 20 9,0 136,0 ] 14,0
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TpeOyeTcs:

1. OuenuTh noka3areny Bapyualv Ka)KI0oro NPU3HAKA U CAENaTh BBIBOJ O BO3-
MO>KHOCTSX IPUMEHEHUS MeTOAa HauMeHbIKX kBaaparoB (MHK) ais ux uzydyenus.

2. Ilpoananu3upoBaTh JUHEHHbIE KOAPDUITMEHTHI TAPHON U YaCTHOU KOPPEIISIIH.

3. Hanucatp ypaBHEHHE MHOKECTBEHHOM PETPECCHUMU.

4. C momompto F —kpurtepuss Ouniepa OlEHUTh CTATUCTHYECKYIO HAIEKHOCTD

ypaBHeHust perpeccud 1 R%, . CpaBHHTb 3HAYCHHS CKOPPEKTHPOBAHHOTO W HECKOP-

YX4X2
PEKTUPOBAHHOTO JIMHEHHBIX KOI(DPHUIIMEHTOB MHOKECTBEHHON JeTEPMUHAIIIH.

5. C nomompio vacTHbIX F —kputepueB duinepa OLEHUTH LEIECO00PA3HOCTD
BKJIIOUEHMs B ypaBHEHUE MHOXKECTBEHHOU perpeccuu (pakropa X, mocie X, u (pakro-
pa X, mocie X,. OLeHUTb 3HAUUMOCTb IIAPAMETPOB YPABHEHUSI MHOKECTBEHHOU pe-
I'PECCHHU U TOSICHUTh UX YKOHOMUYECKUN CMBICIL.

6. Paccunrtats cpeanmne yactHbie KOIPQPHUIIUEHTHI 3JACTHYHOCTA M JaTh Ha WX

OCHOBE CPAaBHUTEJIbHYIO OIIEHKY CHJIbI BIUSHUSA (DAKTOPOB Ha Pe3yJibTar.
1. Jlynst HaxoKIeHMsI OKa3aTeseii Bapraliy 3aroJHSIeM pacuyeTHYIO Tabmuiry 5.

Tabnuma 5
NeNemm | Y X4 Y- X Xo | Y Xy | XXy y? X2 X3
1 7 3,9 27,3 10 70 39 49 15,21 100
2 7 39 | 273 14 98 54,6 49 15,21 196
3 7 3,7 25,9 15 105 55,5 49 13,69 225
4 7 4 28 16 112 64 49 16 256
5 7 3.8 | 26,6 17 119 | 64,6 49 14,44 289
6 7 48 | 336 19 133 91,2 49 23,04 361
7 8 5,4 43,2 19 152 102,6 64 29,16 361
8 8 44 | 352 20 160 88 64 19,36 400
9 8 5,3 42,4 20 160 106 64 28,09 400
10 10 | 68 68 20 200 136 100 | 46,24 400
11 9 6 54 21 189 126 81 36 441
12 11 64 | 704 22 242 | 1408 | 121 40,96 484
13 9 68 | 61,2 22 198 | 1498 81 46,24 484
14 11 72 | 792 25 275 180 121 51,84 625
15 12 8 96 28 336 224 144 64 784
16 12 82 | 984 29 348 | 2378 | 144 | 67,24 841
17 12 8,1 97,2 30 360 243 144 65,61 900
18 12 8,5 102 31 372 | 2635 | 144 | 7225 961
19 14 | 96 | 1344 | 32 448 3072 | 196 | 92,16 1024
20 14 9 126 36 504 324 196 81 1296
Wrtoro | 192 | 1238 | 1276,3 | 446 | 4581 | 29974 | 1958 | 837,74 | 10828

Haxoaum gucnepcuu M HUCHpaBIICHHBIE CPEIHUE KBAJIPATUUYHBIE OTKIOHEHMS
IPU3HAKa pe3yabTaTa Y M MIPU3HAKOB (PAKTOPOB X{ U X, :

2 2 2
o2 = Y] _(Eyij :1958_(192j —97.9-92.16 =574
n n 20 20

n— T
S, = |02 —2,4581; T= 2% _gp.
VA% Y=

g E_(E_j 83774 _
n 20

2
5 (123’8j = 41,887 —38,3161= 13,5709 ;
L n 20
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_ o2 = [ 35700 19388 % =128 —6 19,
" \n=1 * \19 20
2 2
o2 2% (EXZJ 10828—(““) = 541,4—497,29 = 44,11;
2 p 20 (20 ’ ’ 7
S - —4411—68141 =X 4469
= 20

CpaBHI/IBa}I 3HAYEHHS CPETHUX KBAJAPATUUHBIX OTKJIOHEHUHN U CPETHUX BEIUYHH
U orpeaensis Ko3PPUIMEHTH! BapUalllu:

S
vy =—.100% = 2,49807 -100% = 25,6% ,
y 9,6
S
Vy, =—1.100% = 193877 -100% = 31,3%,
X4 6,19

o, :S_A.mO% _ 6,81407

Xy 22,3
MIPUXOAVM K BBIBOJAY O IOBBILIEHHOM YPOBHE BapbUPOBAHHUS NMPU3HAKOB, XOTS U B J0-
MYCTUMBIX Tpeaenax, He npeBbimatommx 35% . Takum o0pa3om, COBOKYITHOCTb IMPeI-
MPUATUNA OAHOPOJHA, U JJISI HEE MOTYT MCIIOJb30BAThCA METOJ HAMMEHBIINX KBAJIpa-
TOB U BEPOATHOCTHBIE OLIEHKU CTATUCTUYECKUX THUIIOTES.

2. 3HayeHus] JTUHEWHBIX KOA(P(OUIIMEHTOB NapHOW KOPPEISALUU OIPEACIIIIOT
TECHOTY IMOINApPHO CBSI3aHHBIX NEPEMEHHBIX, UCIIOIb3YEMBIX B JaHHOM YpaBHEHUH
MHOKECTBEHHOH perpeccuu. JInHelHble KO3(POUIIMEHTh YaCTHOM KOPPEJISIUU Olle-
HUBAIOT TECHOTY CBA3W 3HAYCHHUU ABYX NEPEMEHHBIX, UCKJIIOUYasl BIUSHHUE BCEX JPY-
I'MX MEPEMEHHBIX, PEJICTABICHHBIX B YPABHEHUN MHOXKECTBEHHON PETPECCHH.

Jlist BeruucneHus: Ko3(pPUIUEHTOB MapHOW KOPPESIUU UCIONb3yeM JaHHbIE
pacueTHON TaOIHUIIBI S:

-100% =30,6% ,

— 12763 _ 4 6.6,19
r :y-X1—y' 1__ 20 , , —0.9699:
Mo oy, 0, /3,5709 - /5,74
— _ @—96 22,3
=3 %27 Y% 0,9408;
X2 Oy, 'Oy «/441 /5,74
294 449003
oy, =22 20 —0,9428.
XiXo Oy, Ox, \3,5709 - /44,11

3Hadenus K03 GUIIMEHTOB NapHON KOPPENSIIIMKY YKA3bIBAIOT HA BEChbMa TECHYIO

CBS3b BBIPAOOTKH Y Kak ¢ KOA(Q(UIMEHTOM OOHOBJIECHUS OCHOBHBIX (DOHIIOB X4, TAK U
C moieit pabounx BBICOKOH KBamupukauuun X, (r, =0,9699 u r, =0,9408). Ho B 10

Ke Bpemsi MexdaKkTopHas cBsi3b I, =0,9428 Becbma TecHas u npeBHmaeT TECHOTY
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CBS3HU Y C X,. B cBs3u ¢ 3TUM 1u1s yiydlIeHHs JaHHOW MOJEIIN MOKHO UCKIIIOYMUTh U3
Hee (PaKTop X, Kak MajloMH()OPMATUBHBIN, HEAOCTATOYHO CTATUCTUYECKH HA/IEKHBIM.
JIuneitapie K03(OUIMEHTHI YaCTHOW KOPPEIISALINH:

e 0699004080048 e
" \/(1 2, )(1-12,) \/(1—0,94082)(1—0,94282)
b 004080969098
i \/(1 2 )(1-12,) \/(1—0,96992)(1—0,94282)

oy Ty o 09428-09699-0,0408 o

R A CAR G

Jar0T 00JIee TOUHYIO XapaKTEPUCTUKY TECHOTHI CBSA3U JIBYX IPU3HAKOB, YEM KOI(-
(bULMEHTHI ApPHON KOPPEIALMH, TAK KaK OYHIIAIOT MAapHYIO 3aBUCMOCTh OT B3aHMO/ICH-
CTBUSI JAHHOW Mapbl NPU3HAKOB C JPYTUMH MPU3HAKAMU, MPEACTABISEMBIX B MOJAEIH.

Hawnbonee tecHo cBs3aHbl Y W Xq: fy ., =0,7335; cBi3b Yy u X, ropasno cuabee:
Myxq = 0,3247 ; MeK(aKTOpHAs 3aBHCHMOCTE X; M X, BBIIIC, YeM IApHAL Y C X!
=0, 3247<r =0,3679. Bce 310 mpUBOAUT K BBIBOJY O HEOOXOJAMMOCTU WC-

yxz X1
KITFOUYUTH (I)aKTOp X2 — oA BLICOKOKBaJIH(bI/IL[I/IpOBaHHLIX pabouux — U3 NpaBoi ya-
CTH YPAaBHEHUSI MHOXXECTBEHHOU PETPECCUM.

Ecau cpaBHUTH KOX(PGUIIMEHTHI MApHOW W YaCTHOM KOPPEALHH, TO MOXKHO
YBUJIETh, YTO M3-3a BBICOKOW MEX(aKTOPHOU 3aBUCUMOCTH KOA(D(PUITMEHTH MapHOM
KOppeJIIMU Ja0T 3aBBIILICHHBIC OLICHKU TECHOTHI CBS3U:

=0,9699;r, ., =0,7335;

> TyX1Xo

=0,9408; r,, ., =0,3247.

> yXoXq

NmeHHO 1o 3To# r[thmHe PEKOMEHAYETCS IPU HAIMYHUK CHJIBHOW KOJUIMHEAp-
HOCTH (B3aMMOCBSI3U) (PAKTOPOB UCKIIIOUUTH U3 UCCIETOBAHUS TOT (PaKTOp, Y KOTOPO-
ro TECHOTA MapHON 3aBUCUMOCTH MEHbIIIE, YEM TECHOTA MEK(PAKTOPHOM CBA3H.

3. JIuHeliHOEe ypaBHEHHE MHOKECTBEHHOM PErPECCUH Y OT X U X, UMEET BUJ:

y=by+bx; +byx,.

Jns pacdeTa ero mapaMeTpoB MPUMEHUM METOJ CTaHAAPTU3ALMKU NEPEMEHHbBIX

U TIOCTPOUM MCKOMOE€ YpaBHEHHUE B CTaHaPTU3MPOBAHHOM MaciiTade:
ty =Bity, + 0y, -
Pacuet ko> puueHToB f3; BBIMIOIHUM 1O (GOPMYJIaM:

_— ryxz Tx, 0,9699—0,9408-0,9428

= =— ’ ’ =0,7461;
S 2, 1-0,94287
3, = e i, | 09408—0.9699-0,0428 ..,
o1, 1-0,94287 o
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[Tonyunm ypaBHEHUE:
t,=0,7461-t, +0,2374-t, .
Jlist IOCTpOEHMsl ypaBHEHUs B €CTECTBEHHOM opme paccuuraeM b, u b,, uc-
10Jb3ysl GOpMyJIbl IEpexona oT f3; k b;:
S, S
B :bii:>bi =8

Sy SXi

B namewm ciayyae nmeem:

S
o =55 7451, 245807

= 0,9459;
S,, 1,93877
S

b, =B~ =0,2374- 249807 _ g nsg.
S 6,81407

X2
3Ha4yeHue b, onpenenuM U3 COOTHOLICHHUS
by =Y —bX; —b,X, =9,6-0,9459-6,19 - 0,0856 - 22,3 = 1,8353 .
NmeeM ypaBHEHHE MHOKECTBEHHOM perpeccun ¥ =1,8353+0,9459- x; +0,0856 - x,
3HaueHHe b, OLEHMBAET arperupoOBaHHOE BIMSHKE IPOUYUX (KPOME yYTCHHBIX B
Moaenu (GakTopoB X; U X, ) GaKTOPOB HA PE3yJIbTaT Y .
Benuuunel by 1 b, yka3bIBaloT, YTO C yBEIMYEHUEM X, U X, HA €AUHHIY HX

3HAYEHHUI pe3ynbTar yBennuuBaeTcs cootBeTcTBeHHO Ha 0,9459 u na 0,0856 muH.pyoO.
CpaBHUBaTh ATH 3HAYCHUS HE CJIEIYET, TAK KaK OHU 3aBUCAT OT €IUHUI] H3MEPEHUS
Ka)KI0T0 MPU3HAKa U TIOATOMY HECOMTOCTaBUMBI MEXTy COOOH.

4. PaccuntaeM JUHEHHBIM KO3(PHUIIMEHT MHOXECTBEHHOM KOPPENSAIUU C MC-
MOL30BAHHEM Iy, 1 B

Ry, = \/ryxp1 +1yx,B7 =+/0,9699-0,7461+0,9408-0,2374 =0,9731.

OreHKyY HaJIeKHOCTH YPAaBHEHHUS PETPECCUU U TTOKA3aTENsl TECHOTHI CBS3U R

YX4X2
naer F—xpurepuii @umepa. AHAIHU3 BHIIOJIHAM CpaBHEHHEM (PAKTHYECKOTO M Tal-
JIMYHOTO (KpUTHUYECKOro) 3HaueHuil F—xpurepus dumepa F 4, u Fparr OTIPENETSCM

U3 COOTHOIIEHUS 3HAYeHUU (PAaKTOPHON M OCTATOUYHOM IUCIIEPCUN, PACCUUTAHHBIX Ha
OJIHY CTETICHb CBOOO/IBI:
. \2 Y
E(yxlxz _y) ) Z(y_yxlxz) _ Sqﬁa;cm n—m-—1
m C on-m-—1 Soem m
re N—4YUCiIO €AUHUI] COBOKYITHOCTH, M —4YKCI0 (JaKTOPOB B YPAaBHEHUHU PETPECCHHU.

Sepy = S§ -n=16,0421-20 =120,8422 ;

F, ¢daxm —

b

06wy

Sgac =S2-N-R2 . =120,8422-0,9731 =114,4285 ;

YX1X2

Socr =S5 -n-(1-R2, ) = Sugy —Sipar =6,4136 .
114,4283 2021

F. = —151,6535 .
P2 6 4139 2
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[To Ttabmuiam 3HaueHwii F—kpurepus Puimepa MO0 YPOBHIO 3HAYMMOCTH
o=0,00 u umcmy creneneit cBobompl ki=m=2 u k,=n-m-1=17 Haxogum

Fraon = 3,99 (cM. mpuioxkenne). Tak kak Fpyq >Frg, , TO THIOTE3a O CTATUCTHYECKOM

HE3HA4YUMOCTU YpaBHCHUS PErPECCUU B LICJIOM UM MOKa3aTeJIsl TSCHOTHI CBSA3U OTBEpra-
2
YX4X2

C(I)OpMI/IPOBaJII/ICB noa CUCTEMAaTU4YCCKNMH ,Z[CﬁCTBH)IMPI HGCJ'Iy‘IaI\/'IHI)IX IMPpUYHH.
BCpOHTHOCTB TOTO, YTO OOIMYCKAIOTCA OIINOKHU TP OTKJIOHCHHH TUITIOTE3bI HO )

erca. T. e. YpaBHCHHUA PCIrpeCCHMM WM 3HAYCHHA R CTaTUCTUYCCKHN HAACKHBI H

He npeBbImaer 5% .
HeckoppexktupoBaHHbIN KO3(PHUIIMEHT MHOKECTBEHHOM perpeccuu
R2 = =0,9731% = 0,9469

YX4X2

OLICHUBACT JIOJII0 BapUallui pPe3ysibTaTa 3a CUeT MPEJICTABICHHBIX B YPaBHCHUH
(bakTOpOB B 00IIEH BapHUalliK pe3yabTaTa. 31ech 3Ta 107 coctaBisieT 94,69 % u yka-
3bIBAET HA BEChMA BBHICOKYIO CTEIICHb OOYCIIOBIICHHOCTH BapHUallid Pe3yJibTaTra BapH-
anyen (akTopoB X; U X, .

CKOpPEeKTUPOBAHHBIN KOAPPHUIIMEHT MHOKECTBCHHOM JIeTEPMUHAILIUH

R, =1—(1—R§xm).”—_1:1—(1—0,9469) 2071 _6.9407
n—m-—1 20-2-1

OIpPEICISCT TECHOTY CBSI3M C YYETOM CTENeHel cBOOOJIbI OOIIEeH U 0CTAaTOUHOM
aucniepcun. OH J]aeT TaKylo OILEHKY TECHOTHI CBS3U, KOTOpas HE 3aBUCHUT OT YHCJIA
(bakTOpOB B MOJIENIM U MOTOMY MOYKET CPABHHBATHCS IO PA3HBIM MOJCISIM C Pa3HbIM

yrcioMm QaktopoB. O6a xKoapduimenTa ykaspiBaloT Ha BbICOKyIo (Oonee 90% ) nme-
TEepPMHHHPOBAHHOCTH PE3YJIbTaTa Yy B MOJEIH C (paKTOpaMu X, U X, .

5. Yactaeiii F—xpurepuit ®umiepa OIEHUBAET CTATHCTUYECKYIO ILIEIeco00pas-
HOCTb BKJIIOUEHHs (PaKTOpa X; B MOJEIb IIOCJIE TOr0, KAK B HEE BKIIOUEH (HAKTOpP X, .

Yactaeli F—kpurepuii duiepa CTPOUTCS KaK OTHOLIEHUE IMPUPOCTa (PaKTOPHOU
JTUCIIEPCHH, 32 CUET JOIMOIHUTENILHO BKIIOYEHHOTO (akTopa (Ha OJHy CTENEeHb CBOOO-
JIbl) K OCTATOYHOM Aucnepcuu (Ha OJIHY CTeNeHb CBOOO/IbI), TOJICUUTAHHOMN MO MOJENU
C BKJIIOYEHHBIMH (DaKTOpaMU X{ U X, :
F :SCbaKT_S(baKTyXZ .n—m—'l
4acT X4 S 1 :
ocT
= 2 . . 2 = . 2 =
S parr Yy = Sy-n M, = 120,8422-0,9408° =106,9579

S parr = Sarr — Separr Yy = 114,4285—-106,9579 = 7,4706

I[To taGymam 3HaueHwi F —xkputepus Ouirepa
Fra6n =F(0,05;1;17) = 4,45 (cm. mpunosxenue).

T

7,4706 20—-2-1
Tak Kak Fyer , = 5113 1

TOpa X, IIOCJIC (I)ﬂKTOpa X, OKa3bIBACTCA CTATUCTUYECKHU 3HAYMMBIM U ONPAaBAaHHBIM.

=19,8018 > 4,45=F ¢, , To BkitoueHue ¢axk-
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Taxum 06pazom, pakTop X, JOHKEH NPUCYTCTBOBATH B yPABHEHUH, B TOM YHUCJIE B Ba-
pHaHTe, KOIr/la OH JIONOJHUTENBHO BKIIIOYAETCA Ioce (pakropa X, .

[TomeHsieM MOPAIOK BKIIOYEHHS (PAKTOPOB B MOJENb U PACCMOTPUM BapUAHTHI
BKJIFOYEHHSI X, IOCIE X. BBINOMHMM pacyeTr ¢ MCHOJIB30BaHUEM IIOKA3aTeNIe TECHOTBI

2 2 .
cBs3n R M 1%,
2 2

e R T n-m-1_ 0,9469—0,96992.20—2—1:20038
o TRz T 10,9469 1 o

Tak xak F,

T— 2,0038 < 4,45 =F 5, , IpUXOAUM K BBIBOIY, YTO BKJIIOYEHHE X,

HOCIIE X4 OKa3aJ0Ch OECIOIE3HbIM, BIUSHUE (PAKTOPA X, HE SBIAETCS YCTOMYMBBIM, CH-
CTEMAaTHUYECKHM.

Ha ocnoBe yacTHbIX F—kpurepues @uiiepa oLeHUM 3HAUMMOCTh KOG UIMEH-
TOB by 1 b, .

Beraucimum t—xputepun CrbrogenTta aist Ko3(p(ULMEHTOB Perpeccuy JIMHEHHOTO

ypaBHEHHSI KaK KBaJJPaTHBI KOPEHb U3 COOTBETCTBYIOLIETO YacTHOro F—xkputepus Ou-
uiepa:

to, = y/Fiacrx, =~/19,8018 = 4,4499 ;

th, = \[Fuecrx, =+2,0018 =1,4156 .

Tabmuunbie (kpuTHueckue) 3HaueHus {—kpurepuss CThIOJEHTa 3aBUCAT OT
YPOBHSI 3HAUMMOCTH «, 4yHcia cBoOoabl K=n-m-1 (n— o00beM COBOKYMHOCTH,
M— yucio GakTOpOB B YPAaBHEHUH)

Taxum obpazom, t,, = t(0,05 ; 20—3) = 2,1 (cM. IpuIoKeHHE).
Tak xak t, =4,45>t, =21, To KodpduIMeHT perpeccun by sBIsIETCS CTAaTH-

CTUYECKHM 3HAUYHMMBbIM, Ha HETO MOYKHO OTMHPATHCS B IPOTHO3E.

Tak kak t, =141<t, =21, To BenmunHa b, SBIIETCS CTATUCTHYCCKU HE3HA-
YUMOM, HEHAJIe)KHOM B CHIIy TOTO, UTO OHa ()OPMHUPYETCS MO BO3ACHCTBUEM CITydaii-
HBIX (PaKTOPOB.

OOwuii BBIBOA COCTOUT B TOM, YTO MHOKECTBEHHAsl MOJEIb C (paKTOpaMu X, U
X, COIEPXKUT HEUH(POPMATUBHBIN (HAKTOP X, .

Ecnu ero uckiouuTh, TO MOKHO OTPAaHUYUTHCA YpaBHEHHUEM MapHOW perpec-
CHH: ), = Q) + 0.

Sy 2,4581

Ko» e erpecc =r, -——=0,9699. ———=1,2297.
$duiment perpeccun oy =Ty, SX1 1,388

Torma y = oy +1,2297%,, otkyna oy =y —1,23%, =9,6 -1,2297-6,19 =1,9884 .

OxonHuarenbHo, J, =1,9884 41,2297 x;.

JlanHoe ypaBHEeHHE 0o0Jyiee TPOCTOE, NETEPMUHUPOBAHHOE, MIPUTOTHOE JIJISl TIPO-
rHO3a U aHaJIn3a.
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Pa3zoen I1. Pewuuenusa munogwix 3aoau

p—

6. CpenHue 9acTHbIe KO3(D(UIIMEHTHI SIACTUIHOCTH Y, TIOKa3bIBAIOT, HA CKOJIBKO

XYi

NPOLIEHTOB OT 3HAUEHUSI CBOEH CpEIHEN Y M3MEHSIeTCsl pe3yJIbTaT Py U3MEHEHUH (PaKkTo-

pa x; Ha 1% OT cBoell cpeqHel X, U npH (PUKCUPOBAHHOM BO3JECHCTBUU HA Y BCEX IIPOUYMX

(axkTOpoB, BKJIIOYEHHBIX B YypaBHEHHE perpeccuu. Jljis JHMHEWHONW 3aBUCHUMOCTH

v _p X
p; =D §, rae b, —xo3((UIMEHT perpeccuy Ipyu X; B ypaBHEHUH PETPECCHU.

Taxum 06pazom,

¥, =b 2099019460000, 7, b, X2 - D0896-223 o qgaey,

y 9,6 y 9,6

I1o 3HaYeHUsSIM YaCTHBIX KOG)(I)(bI/IHI/IGHTOB OJIACTUYHOCTH MOZKHO CACJIaTh BBIBOJ O

OoJee CHIIHOM BIIMSIHMM Ha Pe3yJbTaT Yy NpH3HaKa (akTopa X, ueM Qaxropa X,: 0,6 %

npotus 0,2 % .
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HNPUJITOKEHHUE
CTATUCTUKO-MATEMATHYECKHUE TABJIUIIbI

1. Tabumua 3Hauennii F-kpurepust @®umepa npu yposHe 3Hauumoctu 0,05

1

2

3

4

5

6

8

12

24

K4 o
k2
1 161,45 199,50 215,71| 224,58| 230,16| 233,99| 238,88| 24391| 249,05| 254,31
2 18,51 19,00/ 19,16] 19,25 19,30| 19,33| 19,37| 19,41 19,45 19,50
3 10,13 9,55 9,28 9,12 9,01 8,94 8,85 8,74 8,64 8,53
4 7,71 6,94 6,59 6,39 6,26 6,16 6,04 5,91 5,77 5,63
5 6,61 5,79 5,41 5,19 5,05 4,95 4,82 4,68 4,53 4,36
6 5,99 5,14 4,76 4,53 4,39 4,28 4,15 4,00 3,84 3,67
7 5,59 4,74 4,35 4,12 3,97 3,87 3,73 3,57 3,41 3,23
8 5,32 4,46 4,07 3,84 3,69 3,58 3,44 3,28 3,12 2,93
9 5,12 4,26 3,86 3,63 3,48 3,37 3,23 3,07 2,90 2,71
10 4,96 4,10 3,71 3,48 3,33 3,22 3,07 2,91 2,74 2,54
11 4,84 3,98 3,59 3,36 3,20 3,09 2,95 2,79 2,61 2,40
12 4,75 3,89 3,49 3,26 3,11 3,00 2,85 2,69 2,51 2,30
13 4,67 3,81 3.41 3,18 3,03 2,92 2,77 2,60 2,42 2,21
14 4,60 3,74 3,34 3,11 2,96 2,85 2,70 2,53 2,35 2,13
15 4,54 3,68 3,29 3,06 2,90 2,79 2,64 2,48 2,29 2,07
16 4,49 3,63 3,24 3,01 2,85 2,74 2,59 2,42 2,24 2,01
17 4,45 3,59 3,20 2,96 2,81 2,70 2,55 2,38 2,19 1,96
18 4,41 3,55 3,16 2,93 2,77 2,66 2,51 2,34 2,15 1,92
19 4,38 3,52 3,13 2,90 2,74 2,63 2,48 2,31 2,11 1,88
20 4,35 3,49 3,10 2,87 2,71 2,60 2,45 2,28 2,08 1,84
21 4,32 3,47 3,07 2,84 2,68 2,57 2,42 2,25 2,05 1,81
22 4,30 3,44 3,05 2,82 2,66 2,55 2,40 2,23 2,03 1,78
23 4,28 3.42 3,03 2,80 2,64 2,53 2,37 2,20 2,01 1,76
24 4,26 3,40 3,01 2,78 2,62 2,51 2,36 2,18 1,98 1,73
25 4,24 3,39 2,99 2,76 2,60 2,49 2,34 2,16 1,96 1,71
26 4,23 3,37 2,98 2,74 2,59 2,47 2,32 2,15 1,95 1,69
27 4,21 3,35 2,96 2,73 2,57 2,46 2,31 2,13 1,93 1,67
28 4,20 3,34 2,95 2,71 2,56 2,45 2,29 2,12 1,91 1,65
29 4,18 3,33 2,93 2,70 2,55 2,43 2,28 2,10 1,90 1,64
30 4,17 3,32 2,92 2,69 2,53 2,42 2,27 2,09 1,89 1,62
35 4,12 3,27 2,87 2,64 2,49 2,37 2,22 2,04 1,83 1,56
40 4,08 3,23 2,84 2,61 2,45 2,34 2,18 2,00 1,79 1,51
45 4,06 3,20 2,81 2,58 2,42 2,31 2,15 1,97 1,76 1,47
50 4,03 3,18 2,79 2,56 2,40 2,29 2,13 1,95 1,74 1,44
60 4,00 3,15 2,76 2,53 2,37 2,25 2,10 1,92 1,70 1,39
70 3,98 3,13 2,74 2,50 2,35 2,23 2,07 1,89 1,67 1,35
80 3,96 3,11 2,72 2,49 2,33 2,21 2,06 1,88 1,65 1,32
90 3,95 3,10 2,71 2,47 2,32 2,20 2,04 1,86 1,64 1,30
100 3,94 3,09 2,70 2,46 2,31 2,19 2,03 1,85 1,63 1,28
125 3,92 3,07 2,68 2,44 2,29 2,17 2,01 1,83 1,60 1,25
150 3,90 3,06 2,66 2,43 2,27 2,16 2,00 1,82 1,59 1,22
200 3,89 3,04 2,65 2,42 2,26 2,14 1,98 1,80 1,57 1,19
300 3,87 3,03 2,63 2,40 2,24 2,13 1,97 1,78 1,55 1,15
400 3,86 3,02 2,63 2,39 2,24 2,12 1,96 1,78 1,54 1,13
500 3,86 3,01 2,62 2,39 2,23 2,12 1,96 1,77 1,54 1,11
1000 3,85 3,00 2,61 2,38 2,22 2,11 1,95 1,76 1,53 1,08
0 3,84 3,00 2,60 2,37 2,21 2,10 1,94 1,75 1,52 1,00
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2. Kputnueckue 3HaueHus -kpurepusi CTbI0eHTA NPH YPOBHE 3HAYUMOCTH
0,10; 0,05;0,01 (1ByXCTOpOHHMIH)

82

Ywucio o Ywucio o
CTEIICHEH CTEIICHEH
0,10 0,05 0,01 0,10 0,05 0,01
1 6,3138 12,7062 | 63,6567 18 1,7341 2,1009 2,8784
2 2,9200 4,3027 9,9248 19 1,7291 2,0930 2,8609
3 2,3534 3,1824 5,8409 20 1,7247 2,0860 2,8453
4 2,1318 2,7764 4,6041 21 1,7207 2,0796 2,8314
5 2,0150 2,5706 4,0321 22 1,7171 2,0739 2,8188
6 1,9432 2,4469 3,7074 23 1,7139 2,0687 2,8073
7 1,8946 2,3646 3,4995 24 1,7109 2,0639 2,7969
8 1,8595 2,3060 3,3554 25 1,7081 2,0595 2,7874
9 1,8331 2,2622 3,2498 26 1,7056 2,0555 2,7787
10 1,8125 2,2281 3,1693 27 1,7033 2,0518 2,7707
11 1,7959 2,2010 3,1058 28 1,7011 2,0484 2,7633
12 1,7823 2,1788 3,0545 29 1,6991 2,0452 2,7564
13 1,7709 2,1604 3,0123 30 1,6973 2,0423 2,7500
14 1,7613 2,1448 2,9768 40 1,6839 2,0211 2,7045
15 1,7531 2,1314 2,9467 60 1,6706 2,0003 2,6603
16 1,7459 2,1199 2,9208 120 1,6577 1,9799 2,6174
17 1,7396 2,1098 2,8982 0 1,6448 1,9600 2,5758
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