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BBenenue

B cBs13u ¢ pocToM aBTOMOOMIIBHOTO TMapKa yBeIWYHBaeTCs 00BeEM cep-
BUICHBIX YCIIYT, YTO JAa€T BO3MOXXHOCTh IMOTYUYEHUS JOTOJTHUTEIBHON MPH-
OBLTH Ha TIPEANPUSATHIX aBTOCepBHCca. B yClIOBUAX phIHKA HEBO3MOXKHO 0e3
M3y4eHHUs] COCTOSTHHS CPEbl CO3IaHNe TPeAnpusaTHs aBTocepBuca. [loaTomy
HEOOXOAMMEI TIpeBAPUTENbHBIN aHATH3 PBIHKA M pacdeT OCHOBHBIX IMOKa-
3aTeliell MpPOeKTUpyeMON cTaHIUU. [Tpu 3TOM BaxkHBI M TOUHOCTh MOJy4ae-
MBIX MapaMeTpoB, W JIOTHYECKas IMOCIeOBATEIbHOCTh BHITIOTHEHUS paboT
o o6ocHoBanmto u pacuery CTO.

B peruone B HCXOOHBIM MOMEHT BpEMEHU UMEETCSl ONpEIeNICeHHbIN aB-
TOMOOHMIBHEIN TapK U ceTb CTO, KoTOpas YaCTHYHO HJIH ITOJTHOCTBIO 00ec-
neyuBaer norpedHocTh B yeiyrax no TO u P. [Ipuyem uacts aBromMmoOuIeit
MOJXKET OOCITy )KHBAThCS B IPYTUX PETUOHAX WJIM CHJIAMH CaMHUX BJIa/IEbIIEB.

[To mepe pocra KouyecTBa aBTOMOOMIICH pacTeT U HEOOXOIUMbIN 00b-
€M YCIYT, CIeI0BaTeNbHO, TOJKHBI YBEIHUUBATHCS U MOUIHOCTU CYLIECT-
BYIOLIMX MPEANPUSATHI aBTOCepBuca. i 3TOro cienyeT OLEeHUTh HEY/10B-
JIETBOPEHHBII CIPOC U PELINTh, HY>)KHO JIU B JAHHOM PEruOHE Pa3BUBATH
JIEHCTBYIOIIUE NPEANPUITHSI aBTOCEPBUCA UJIN CTPOUTH HOBEIE.

[lpakTrueckn 3Ta 3ajmada MOXET OBITh peIleHa CIEAYIIUM o0pa-
3om [1]:

— pa3Mep MapkKa B peTHOHE OMpeNesseTcsl C YYeTOM AMHAMHUKU €ro pas-
BUTHSI B TIPOIIIOM, COCTOSTHHSI B HACTOSIIEM M TIPOTHO3UPYEMBIX TIOKa3aTe-
Tieil HaCBIIIeHNs HaceJIeHNsI aBTOMOOWIISIME B Oy TyTIEM;

— 00BeM YyCIyT MPOTHO3MPYETCS Ha OCHOBAHMHM POCTA KOJIMYECTBA aB-
TOMOOMIIEH B peTHOHe, YCIOBUH X KCIUTyaTallud U SKCIEPTHO OI[CHUBAET-
Csl BO3MOKHOCTB yJIOBJIETBOPATH CHpOC Ha ycimyru cymiectBytoummu CTO
(3a cuer paciuMpeHusi, U3BMEHEHUS PeXKuMa padOThl, MEXaHU3ALMH, TOBbI-
[IeHNs KBaTU(UKAIIUH IEPCOHANA U T. 11.);

— Ha OCHOBaHMM OLIEHKM MPOTHO3MPYEMBIX MOKa3zaTenel crnpoca Ha yc-
JYyTH OIpeaelsaeTcs HeoOXoanMocTh BBoaa B nelictBue HoBol CTO dwepes
2-3 ropa, a Jyuii nosiyueHus Oosiee CTaOWIIbHBIX PE3YJIbTATOB — HE MEHee
4yeM yepes S JeT.



HeoOxoammast MOLITHOCTE MPENNPUATHI aBTOCEpBHCA 3aBHCHT OT YHCIa
1 MoJieniell aBTOMOOWIIel, HaXOAAIINXCs B 30HEe OOCITY>KUBaHUS pa3BUBae-
MOM MJIM BHOBb IPOEKTUPYEMOM CTaHILIMM, a TAKXKE OT YUCIIA UX 3a€3/10B HA
TOuP.

Pa3BuTne MOIIHOCTH AEHUCTBYIOLIMX MPEANPUSATHNA aBTOCEpPBUCA HWJIU
ctpoutenscTBo HOBoi CTO HeoOxoamMo yBs3bIBaTh [1]:

— C TIEPCTIEKTUBOI YBENTWYEHHUS TapKa aBTOMOOWMIIEH W HACHIIIEHHOCTH
HaceJIeHUs UMU;

— M3MEHEHNSIMH B KOHCTPYKIWH aBTOMOOWIIEH M yCIOBHMH WX JKCIUTya-
Tauuy;

— IPOITyCKHO# criocoOHOCTRIO neficTBytomux CTO B pernone;

— BO3MOYKHOCTBIO MX COBEPLICHCTBOBAHMS U Pa3BUTHA U JIP.

g obecniedeHns MpUOBITBHOCTH U MpuBjiekaTeabHocTH CTO ams kin-
EHTYpbl HEOOXOJMMbI HaJJieXkallee KaueCTBO W IMPOAOJDKMTENbHOCTh 00-
CIIY’>KUBaHUS, 8 TAKXK€ COOTBETCTBYIOILIAS €€ MOLIHOCTb.

[TocranoBKa 3a7aunM MAapKETMHTOBOIO aHANIM3a Pa3BUTHS WU CTPOHU-
TEJBCTBA HOBOT'O MPEAIPUITHS aBTOCEPBUCA CBOAUTCS K clienytouiemy [1]:

— JOCTaTOYHO JIM AJisi OOCITY)KMBAHHS W PEMOHTA JIETKOBBIX aBTOMOOH-
neil cymecTByromux B pernone CTO?

— menecoobpasno i pazsutue wim cosznanue eme onaoit CTO ¢ HeoO-
XOJTUMOW MOIITHOCTBIO, KOTOpas OOECTeuuT rapaHTHPOBAaHHBIN CIpoc Ha
YCIIyTH aBTOCEPBHCA HA TMEPCIIEKTHBY ?

MapKeTUHTOBBI aHANIKW3 CIpOca Ha YCIYTH B PETHOHE MOXKET COIep-
JKaTh CJIeNyIOIINe OCHOBHBIE 3TaIThI:

aTan 1 — ompejeneHre OCHOBHBIX MOKa3zaTenei, XapakTepu3yIX Mo-
TpeOHOCTh PETHOHA B YCIIyTaX aBTOCEPBHCA;

aTan 2 — OLIEHKa CIpoca Ha YCIyTH aBTOCEPBHCA B PErHMOHE 3a TEKyINi
MEPUOLT;

aTan 3 — MPOTHO3MPOBAHME IWHAMHMKM M3MEHEHHs CIpOca Ha yCIyTH
aBTOCEPBUCA B PETUOHE;

atan 4 — aHanu3 nepcnekTus pa3sutusi cetn CTO B perrmoHe no nporHo-
3y TapaHTUPOBAHHOTO CIIPOCA Ha YCIYTU IO OLIEHKaM KCIEPTOB.



IIpakTuyeckasi padbora Ne 1

Onpenenenne 0OCHOBHBIX MMOKa3aTeseil MOTPeOHOCTH
peruona B ycjyrax aprocepsuca (1-ii 3Tam)

Leab padoThI: ONpPEAC/IUTh YUCI0 AaBTOMOOUJICH B PErMOHE, OJIOBbIC
mpoOeru aBTOMOOMIIeH (IO MOZENSAM) M OXKHIaeMOoe KOJMYECTBO obpariie-
HUU aBTOMOOMJICH Ha MPEANPUITHE aBTOCEPBUCA.

Ha ocHOBaHWM MCXOTHBIX NaHHBIX, MPUBEACHHBIX B Tabm. 1.1, omperne-
JSIFOTCsL o0LIee YKCI0 aBTOMOOMIIEH B PerMoHe U JTUHAMUKA U3MEHEHUs Ha-
CBIIIIEHHOCTH HACEJIEHUS PErHOHAa JIETKOBEIMHI aBTOMOOHIISIMH.

B tabuuue npuHsThl clieayroime 0003Havenus [1]:

* YUCIIEHHOCTh JKuTenel peruoHa A; i = ([, 2), tme i =1[— TeKyumii me-
puon, i=?2 — NepcrneKkTuBa;

* HACBIIIIEHHOCTh HACelleHHs PETHOHA JIETKOBBIMU aBTOMOOWIISIMH Ha Te-
KyIuii nepuoa u nepcnektuny, aBT/1000 xurenei;

* IVMHAMUKa U3MEHEHHs HACBIIEHHOCTH n,; = f(¢;}) HaceleHUs pernoHa
aBTOMOOWIIIMM HA TEKyILMH Mepuos, T. €. 3a paa aer (4 =1, 2, 3... m) 1o
paccMmarpuBaemMoro roaa f; = m,

* KO3 GOUITNEHT, YIUTHIBAIOIINHN JOTIO BJIAICIIBIIEB, TIOIB3YIOMINXCS YCITY-
ramu CTO, P;=(/,2);

* BeposATHOE pactipeneieHne oocaykuBaeMbix Ha CTO aBTOMoOHIEH 110
mozensam Py, i=(1,2), j=(/,J), j —uHIeKC MOJENN aBTOMOOMIIS;

* cpenHAS HapaboTKa B THIC. KM Ha oWH aBToMoOmie-3ae31 Ha CTO mo
mozensm Ly, j= (1, J);

* THCTOTPaMMBI pacrpefeNeHrs] TOAOBEIX MPOOETOB j-X MOJeNell aBTo-
mMoOunelt Lj.

OO1ee KOTUIECTBO JIETKOBBIX aBTOMOOMIIEH B pailoHe onpeneisieTcs mo
dhopmyne

Ni:Ai' I’l,’/ 1000, (11)
T. €. N; =157 000160/ 1000 =25 120 aBTo0;

N, =154 000 - 240/ 1000 =36 960 aBTo,

N| — KOMM4ecTBO aBTOMOOWMIIeH Ha Tekyuuit mepuos (i = 1);
N, — KOTU4eCTBO aBTOMOOMIIEH Ha MEPCIIEKTURY .
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Tabauma 1.2

Hcxoanoe pacnpenesienne roq0BbIX MpoderoB aBromooduJei [1]

Home I"'omoBbIe NHuneke Cpennue 3HaueHUs 3uauenust Lr,;

p mpoOern | WHTEpBana | TOMOBBIX MPOOETOB B KaXKIOM
BapUaHTa I 6 ! L. I/

i npoGera 7 | B 7-M UHTepBane Lr,; | uHTEpBANe n,/n,/ n;
1 5 1 2,5 5/5/10

2 10 2 7,5 20/20/ 30

3 15 3 12,5 40/ 50/ 60

4 20 4 17,5 80/ 80/ 60

5 25 5 22,5 40/ 50/ 30

6 30 6 27,5 10/20/ 10

ITpumeuanue. 1. IlepBoe (j = 1), BTopoe (j = 2) u TpeThe (j = 3) 3HaUeHUs n,;
it asromo0Omiei Toyota, Nissan 1 Honda coorsercreenHO.
2. Ilo BapuaHTam KaX[0€ 3HAYCHHUE 7;, MpUBEACHHOE B Ta0l. 1.2 u Ha puc. 1.1,
YBEJIMYMBACTCS. HA 3HAYCHUE, PAaBHOE HOMEPY BapHaHTa, JeJICHHOMY Ha 2, T. €. s
1-ro BapmanTa yBenuuuBaercs Ha #; = 0,5; mig 2-ro — Ha n; = 1; s 3-ro — Ha
n=15urT. 1.

Pe3ynbraThl KoJMuyecTBa aBTOMOOWIICH [0 MapKam TNpPUBEJCHbI B

Tabn. 1.3.
Tabuauua 1.3
Pacnpenenenne koan4ecTBa aBTOMOOHIICH 10 MapKaM
Toyota Nissan Honda
OO1uee
KOJIHYECTBO 70 % 20 % 10 % Bcero
ABTOMOOIICH oT 00I111er0 oT 00I111er0 oT 00I111eT0

KOJIMYECTBA KOJIMYECTBA KOJIMYECTBA
N, 17 584 5024 2512 25120
N, 25872 7392 3696 36 960
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Puc. 1.1. Tucrtorpammsl pacnpeieJIeHHs HaChl-
LIEHHOCTH HaceleHus: aBToMoomisimu [1]



1.1. Pacuer AMHAMMKHN WU3MEHEHUS HACBLILLEHHOCTH
HaceJIeHHSl PerHOHA JIETKOBbIMH aBTOMOOUJIAMH

JluHaMuKa M3MEHEHHUsI KOJIMYECTBA JICTKOBBIX aBTOMOOWJICH B paiioHe
10 TIepHoJia #; = m PACCUUTBIBAETCA 3a 5 JIeT, T. €. yUUThIBAeTCs TUHAMUKA
W3MEHEHMsI HACBIIIEHHOCTH HACEJICHUs PEruoHa aBTOMOOWJISIMU B MPO-
IIUTOM, B HacTosmeM (Tabm. 1.4) u B OymymmieM.

HachIllieHHOCTh ¢ TeYeHHWEM BPEMEHU CHayajla BO3pPAacTacT, a MpHu Mpu-
ONMKEHUH M K Hmax = My €€ POCT 3aMeIIAeTCs.

Tabnuma 1.4

HN3menenne u npupocT (An,) HACHIIIEHHOCTH HACEJEHHSI ABTOMOOHJISIMU

T"onbl " HacrimenHocTs aBTOMOOMIICH 110 BapraHTaM #, An
T ! 1 2 3 4 5 6 7 8 9 !

2009 0 85 70 58 52 72 83 96 69 60 |0

2010 1 90 80 68 62 78 90 | 107 84 70

2011 2 | 100 95 80 78 87 | 100 | 133 | 105 85

2012 3 1120 | 115 95 98 | 102 | 115 | 153 | 130 | 105

2013 4 1160 | 140 | 120 | 150 | 130 | 170 | 180 | 175 | 135

IIpononxenue Tabm. 14

T'oner " HacrImeHHOCTE aBTOMOOWIICH 10 BapraHTaM 7, An
T ! 10 11 12 13 14 15 16 17 18 !

2009 79 | 100 77 97 | 125 105 | 120 88 851 0

2010 90 | 112 95 | 110 | 135 | 115 | 125 93 90

2012 120 | 154 | 150 | 145 | 170 | 160 | 155 | 125 | 140

0
1
2011 2 1102 | 124 | 120 | 125 | 150 | 130 | 135 [ 103 [ 112
3
4

2013 147 | 185 | 190 | 175 200 |205 | 195 | 155 | 180

OxoHuaunue Taba.1.4

Tomer " HachIiieHHOC TS aBTOMOOWMIICH 110 BapraHTaM #; An
T ! 19 20 21 22 23 24 25 26 27 !

2009 0 50 75 80 71 115 95 110 90 87 | 0

2010 1 60 87 92 80 | 125 105 115 98 92

2011 2 75 100 110 105 140 120 125 113 110

2012 | 3 95 125 137 135 160 145 147 135 142

2013 4 | 125 165 170 179 | 190 195 | 200 175 187

Ipumeuanue. t;=T;,—2009; An=n,.—n; m=4.




Taknm 00pazom, 3aBHCHMOCTh HACHIIIIEHHOCTH OT BPEMEHH MOXKHO BBI-
pasuts nuddepeHIHaTFHRIM ypaBHeHHEM BUa 1]

dn/dt = gn(npax — n), (1.2)
rj€ ¢ — BpeMsi; M — HACBIIIEHHOCTh ABTOMOOWJISIMHU; Mpax — MPEACIbHOE
3HaYEHHE HACBIIICHHOCTH, ¢ — KO3 UIUEHT IPOIOPIHOHATBHOCTH.

[TpeoOpa3oBaHue JTaHHOTO YPaBHEHUsS [103BOJISIET ONPEACIUTh 3HAUECHHE
KO3 GHUIMeHTa TPOTOPIHOHAIEHOCTA ¢ 10 dopmyre 1.2:

m m
Z(Anr”tz ) ~ Pmax zAntnr
g=- t=1 t-1 (1 3)

m m m '
2 2 3 4
Pmax Z ny — 2nmax Z n; + z n,
=1 =1 t=1

[Ipu 3amaHHOM HACBINIEHHOCTH HA MEPCIIEKTUBY Mmax = My (CM. TaOm. 1.1)

W JIMHAMUKE U3MEHEHMs HACBILLEHHOCTH B mpouuiom (cM. Tadi1. 1.4) nosy-

YEeHHBIM 3HAYeHHWEM ¢ MOJXKHO OIPENeTNTh M3MEHEHUS HACHIIEHHOCTH

HACEJICHUS JISTKOBBIMU aBTOMOOU/ISIMU HA MOCJIEIYFOLIME FO/Ibl JI0 3alaHHOTO

MPEIEeNbHOTO WM OJIM3KOTO K HEMY 3HAYEHHS HACHIIIEHHOCTH HMpax = Mo
o Gopmyiie

n, = Pimac : (1.4)

n,, + (A, —n,) eXp[—qgh,,, (f —m)]

rjue M, = N} — HaChILIEHHOCTb HACEJIeHMs] PErMOHA JIEFKOBBIMH aBTOMOOM-
JSIMU Ha KOHELl IPOLIIOro Ieproaa, T. €. Al £ =m (t = 4).

PaccmoTpuMm npuMep OLCHKM W3MEHEHMsI HACbIIIEHHOCTH HACEJIEHUs
JIETKOBBIMH aBTOMOOMIISIMH, UCTIONB3Ysl JaHHbIe Ta0u. 1.2.

[o nanHoO¥ TabiiMlle NPUPOCT HACBILEHHOCTH An paBeH:

AI’Z] =Ny —Nii-1)- (15)

Pacuer xoaddunmenTa MpomoOpIHOHATEHOCTH ¢  MPOU3BOAHUTICA IIO
JlaHHbIM, MpuBeAeHHbIM B TalOa. 1.2 u 1.4, u no ypaBuenuto (1.3): mis
Amax = Mp =240; n,, = n; =160:

952.10+110%-15+130%-20+1602% -30 —
2 2 2 2 2 =
240%(95% +110% +130% +160%) —

10



—240(95-10+110-15+130-20+160-30)

—2:240(95% +110° +130° +160*) + (95* +110* +130* +160%)

=0,001341.

[lo ypaBuenuto (1.4) onpenenumM HackImeHHOCTH B 2014 1. (1 =5):

~ 240-160
160 + (240 —160) exp[~0,001341-240 - (5 — 4)]

ny—s

Hacsimennocts B 2016 1. (¢ = 7) 10CTUTHET 3HAYCHUS

~ 240-160 ~
160 + (240 — 160) exp[—0,001341- 240 - (7 — 4)]

Ny—7

Hacsimennocts B 2018 1. (£ =9):

~ 240-160
160 + (240 —160)exp[—0,001341-240 - (9 — 4)]

Mi—9

Hacemmernocts B 2022 1. (2= 13):

~ 240-160
160+ (240 —160)exp[-0,001341-240 - (13 — 4)]

BE]

=2

=176,15.

201,6.

18,16.

233,54.

Takum 00pa3oM, HACHIMIEHHOCTh HACENCHUS aBTOMOOWIAMH Ha mep-
CIIEKTUBY MOXET ObITh JOocTUrHYTa Yepe3 13 —4 =9 ner. [Iposepka o (1.5)

IMOKa3zajia TOT K€ pE3yJIbTaT:

_lg |:(nm’:lxnm — Ny, ]/(nmax — Ny ):|

- =m+ ;
qnmax

240-160
—1gK235 —160] /(240 —160)}

t, =4+ ~9.

. 0,001341-240

11

(1.6)



250 Pacvernbiiron
TEKYLLEIO repHozR
=)

o
=)

i, at/1000 xuT.
g

50

0

0123 456 7 8 9 10111213 141516 17
Bpems 7, et

Puc. 1.2. 3aBUCUMOCTS HACBHIIIICHHOCTH
aBTOMOOWIISIMU OT BpeMeHH [ 1]

Pe3ynbraTel mpoOrHO3UPYEMOro U3MEHEHUS HACHIIIEHHOCTH HACEJICHUS B
palioHe aBTOMOOMISIMH IPECTaBICHBI Ha puc. 1.2.

1.2. PacueTt noka3areJieil roq0BbIX MP0oOEeroB aBTOMOOUIEH,
Hapa0dOTKM HA aBTOMOOMJIe-32€3/1 U TOA0BOr0 KOJIM4YeCTBA
oopamenuii Ha CTO

Pacder ocHOBHBIX TOKa3aTeneil, XapaKTepU3yIOIIUX MOTPeOHOCTH pe-
THOHA B YCJIyraXx aBTOCEPBHCA, T. €. CPEIHEB3BEIICHHBIA TOIOBOW MpoOer
aBTOMOOWIIEH, cpeHeB3BellIeHHas HapaOOTKa Ha aBTOMOOWIIe-3ae3]] U TO-
nmoBoe KonmdecTBo obpamennidi Ha CTO Ha TeKyIuil mepruo 1 MepCIeKTH-
BY PacCUMTHIBAKOTCS M0 CAeAyIOUIMM (hopMyJiam:

CpeIHEB3BEIICHHBI TOJ0BOH MPOoOEr aBTOMOOHIICH IO MOIENSIM pac-
CUMTHIBACTCS 110 hopmyJie

M =

Lrjr "N,

L=t ——) (1.7)
anr

r=1

rae L., — cpenHuii Tof0BOH mpoOer aBTOMOOWIIS B MHTEpBajle mpobera 7

Tjr
(cm. Tabn. 1.2, puc. 1.1); nj — KOIMYECTBO 3HAUCHHUI TPOOETOB Lyj, B WH-
tepBanax, » = (1, R);
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CpeHEB3BELIEHHBIN I0o/10BOii Mpober L;; BceX aBToMoOuiel ams pac-
CMaTpUBAEMOr0 NEPHOJIa PacCUUTBIBACTCS 10 popmyJe (P; cm. B Tabu. 1.1):

Lri =

IV

Il
—_

J

Ly - By

(1.8)

CpeaHeB3BeLIeHHas (110 MapKaM aBTOMOOMJIeH) HapaOOTKa Ha OJMH aB-
tomobuine-3ae3n Ha CTO paccuuteiBaercs no dopmyne (P; m Lj cwm.
B Tabm. 1.1):

— J —
=

(1.9)

TOJIOBOE KOJMYECTBO OOparieHuil (3ae370B) aBTOMOOMIIEH pernoHa Ha
CTO: (B; —B Tabm. 1.1):

Ny :NiBi

h|| |

T

Pe3ynbrarel pacueToB cBejeHsl B Tab. 1.5.

(1.10)

Tabnauma 1.5

OcHOBHbIE OKA3aTE/IN, XaPAKTEPU3YIOLIME OTPEOHOCTH paiiona
B yCJIyrax aBToCepBHCa

Konu- Cpe/iHeB3BEIEHHbIH Cpennensbe- Cpene- Ob6ee

4eCTBO roz10Boit Mpober LUCHHBIA 1OJ10- | B3BEUICHHAs ro/I0BOE
JIerKO- aBToMoOueil 0 MapKaM BOH nipoGer Hapabotka | o 80
Bpemennoit BBIX Lyj, THIC. KM BCCX aBTO ALt HAOMIH | 5hamennit
nepuon i | aBToMo- paccmaTpuBae- | aBTOMOOHITE- P m6 L
Brovo ML NP0 sae31 aBTOMOOHIIET

B peruo- ) na i, L,;, TBIC. na CTO p%_?%“?v
He N, Toyota | Honda | Nissan M L,thic. kv | 18 i

i er 3
Tekymmii (1) | 25120 16,602 16,755 15 16,400 6,45 38323,5
Hepc?g)“ma 36960 | 16,602 | 16,755 | 15 16,488 8,2 59453,8
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IIpakTnueckas padora Ne 2
OueHka cnpoca Ha yCJIyI'M aBTOCepBHCca B palioHe

Leab padoThI: 0 PacCYUTAHHBIM OCHOBHBIM MOKAa3aTEe/IsIM MOTPEOHO-
CTei B yClIyrax OLCHUTh CIPOC HA TEKYIIHI MEPUO U IEPCIICKTURY.

2.1. O0mue NPpUHUMIIBI OLIEHKH CIIPOCA HA YCJIYIH
(2-#i dTan) [1]

Ormenka cmpoca Ha yCIyTH aBTOCepBHca Oa3upyeTcs Ha pe3yibTarax
SKCTIEPTHOM OICHKM CIPOCca Ha TEKYIIUH MEPHOJ U TMEPCIEKTHB PA3BUTHS
neictBytomux CTO paifoHa U OCyIIECTBISAETCS MO CIAEAYOIIUM IaHHBIM:

* pakruueckoe rogoBoe KoanuecTBo odpawenuit Ha CTO M;;

* IIPOIIEHT YIOBIeTBOpeHus cupoca Wy (%);

* MPOLICHTHOE PACHPE/IC/ICHUE 3a€3/0B aBTOMOOMJICH MO MOJE/IsSIM Ha
CTO By (%).

Kpome ToOrO, HEOOXOAMMO MPOBECTH IKCIEPTHYIO OIEHKY TEePCIIEKTHB
pa3BuTHs 3a 2—3 TOMa, B TEYCHHE KOTOPHIX TUIAHUPYETCS BBOI B JACHCTBHE
B peTHOHE HOBOTO MPEPHUSITHI aBTOCEPBHUCA.

DKcnepTr3a MPOBOJUTCA IO NMOKa3aTeNsM, OleHuBaoumm [1]:

1) BOBMOYKHOCTh YBEJNHUYEHHUS YHCIa OOpaIleHHi Mocie pa3BUTHA KOH-
kperHoro CTO, uro onpenensercs:

— CJIOXKHUBIIIEHCS KOHBIOHKTYPO# prlHKa ycryT o TO u P aBTomoOmei
B palioHe ¥ AWHAMUKOHN ee M3MEHEHUs, BHISIBIIEMOI Ha OCHOBE OTBITA JKC-
neptoB neictBytonmx CTO;

— ¢uHAHCOBBIMH BO3MOXKHOCTIMU pazeutus CTO;

— HAJIMYMEM 3EMEJIBHOTO YYaCTKa, €ro JOCTATOYHOM IUIONIAAbI0, TPOU3-
BOJICTBEHHBIMH IUTOMIAASIMH U UX PE3EPBOM, TEXHHIECKON BO3MOKHOCTHIO
pekoHcTpykiuu U pactupenns CTO mist yBeTudeHus CTENEHU YAOBIETBO-
peHHUs KIIHEHTYPHI B yCIIyTax U T. 1.;

2) BO3MOXKHOE TpOIleHTHOe m3MeHeHne ooOpammenuit Ha CTO mo mone-

JSIM aBTOMOOMJIEH TOCHe UX Pa3BUTHUS B,(g.z) (%), onpenensemoe 3KcmepTa-
MH Ha OCHOBE JIWHAMHUKHM HM3MEHEHHs COCTaBa aBTOMOOWJIBHOTO MapKa B
paiioHe, C/105KUBLIErOCs ONbITA U T. 1.

2.2. OueHka cnpoca HA TEKYUIUil nepuoa

Pacder ymoBneTBOpeHHOTO W HEYJOBIETBOPEHHOTO CIpOCa IMPOU3BO-
JIUTCST HA OCHOBE JAHHBIX, MPEICTABICHHBIX B Ta0m. 2.1. [Ipuuem daktuue-
CKOe KOIIMYeCTBO OOCITYKEHHBIX aBTOMOOWIIEH B JaHHOM peruoHe N,;
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(mns i = 1) Gepercs ¢ yueToM 0OCTYKEHHBIX aBTOMOOHWIIEH W3 IPYTUX pe-
THOHOB. Y JOBIIETBOPEHHBIN cripoc 1o k- CTO ompenenseTcs mo hopmyie

_ MW,

% =00 , k=(1,K), @.1)

rae k —unnekc (Homep) CTO; W) — ynoBiaeTBOpeHHBIH cipoc, %.
Y oBnerBopeHHBIH cripoc o k- CTO s j-# Momenn aBTOMOOWIIS

)
By

Mykj = Myk 100 ) (22)

1 o
rae B,EJ.) — pacmpenenenne 3ae3noB aBromodbmieli Ha CTO mo mMomensMm B

TeKywui nepuoa, %.
OO6mmii ronoBoii cripoc o BceM CTO

K
M=% M,. (2.3)
k=1

OO6mmii yaoBIETBOPEHHBIN TO0BOM cripoc Ha Bcex CTO

K

M, = kz_;l M. (2.4)

OO01uil y10BJIETBOPEHHBIN CIIPOC M0 j-H MOJE/IM aBTOMOOUJISI HA BCEX
CTO

K

My = 3 My (2.5)

HeynosnerBopennsrii cnipoc o Bcem CTO u st Bcex mozaeneit
My =M-M,. (2.6)
[Ipumep pe3ybTaTOB OLIEHKH yJOBIETBOPEHHOTO CIpOCca Ha YCIYTH aB-

TOCepBHCa IpuBeeH B Tab. 2.1.
OOuuii Hey1OBJIETBOPEHHbIH cripoc OyeT paBeH

M, =39 500-24 650 =14 850.
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Tabauma 2.1

3KCHepTHaﬂ OICHKA TEKYIIETro nNepuoaa mo BApuaHTaM

Pacnipenenerne Y I0BNETBOPEHHBIH CTIPOC
Homep . VioBrerso- | 3a€3/10B 10 MOZIENAM
Howmep CTO Tonosoii crme 0
BAPUAHTA | o ’k crpoc M, cnpg ca W, % Bkj , % Bceero Mo monensm My
- L ) M*
2 3 ' ]”ykl ]”ykz Mykj
1 14200 76 50 28 22
2 9750 62 61 29 10
1 3 8620 55 54 24 22
4 7150 54 61 24 15
Z M M, My, M, My
1 14500 75 55 35 20
2 9800 65 60 26 14
2 3 8650 57 57 25 18
4 7200 50 65 25 10
Z wl My Myl Myl M;
1 14450 72 50 35 15
2 9850 60 62 28 10
3 3 8700 52 58 22 20
4 7500 55 60 29 11
Z M MV MVI ]‘13’2 My,
1 14550 72 58 22 20
2 9850 67 62 24 14
4 3 8700 60 59 29 12
4 7500 55 63 26 11
2 M M, My, My, M3
1 14300 70 60 32 8
2 9900 65 66 24 10
5 3 8800 63 62 |24 |14
4 7600 50 64 23 13
> M M, My, |M, |[M,
1 14350 78 62 24 14
2 9500 67 67 20 13
6 3 8200 61 56 21 23
4 7300 56 64 25 11
Z M MV MVI ]‘13’2 My,
1 14330 69 51 29 20
2 9600 60 69 21 10
7 3 8500 58 50 25 25
4 7400 50 60 24 16
2 M M, My, My, M3
1 14400 70 50 31 19
2 9700 62 63 22 15
8 3 8100 56 51 (28 |21
4 7500 53 64 24 14
> M M, My, |M, |[Mg
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IIpomonxenue tabm.2.1

Pacnpenenenue YV 10BNIETBOPEHHBII CITPOC
HoMep . y,E[OBJ'IeTB 0- 3a€310B 110 MOACIISIM
Homep CTO, T'onosoit peie m TTo moznensim My
BAPHAHTA | g ") crpoc M crpoca W, % By’ % B;/Iero "
1 2 3 " My | Mye | Mys
1 14000 75 50 |30 |20
2 9700 60 60 |30 |10
9 3 8600 55 55 (20 |25
4 7200 50 60 |25 |15
> M M, M, M; Ms
1 14100 74 55 |30 |15
2 9740 69 54 (32 |14
10 [3 8500 51 58 |19 |23
4 7250 50 61 |27 |12
Z M My Myl Myz 1”_‘3
1 14150 71 59 30 |11
2 9770 70 68 |32 |10
11 3 8550 52 53 |17 |30
4 7350 55 63 |24 |13
5 M M, My (M, |Mg
1 14600 70 52 |33 |15
B 9710 64 51 34 15
2 |3 8580 53 62 |17 |21
4 7340 49 56 |24 |20
T M M, My My My
1 14580 72 54 |34 |12
2 9680 66 59 (30 |11
13 [3 8490 51 66 |15 |19
4 7260 61 51 |26 |23
z M M, My |[My |[My
1 14660 76 55 132 |13
2 9720 63 57 33 |10
14 3 8540 54 69 |17 |14
4 7370 60 50 |24 [26
3 M IWy Myl My2 ‘/”."3
1 14300 74 57 30 |13
2 9500 62 52 [35 |13
15 [3 8700 59 06 |12 |22
4 7510 65 49 [34 |17
> M M, M, \M; Mo
1 14700 77 59 |31 |10
2 9600 66 54 |30 |16
16 [3 8300 56 70 |12 |18
4 7670 60 54 24 |22
> M M, My My |[My
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Oxonuanue tabmx.2.1

Pacnipenenenvie

'Y 10BAETBOPEHHBII CIIPOC

Howmep N YoBnerso- | 32€370B IO MOZIEAM
Homep CTO, Tonosoit pere o, o sonemt Mee
BAPHAHTA | 1.k cripoc M cipoca Wy, % B P % B[(;IA‘O 1 vij
2 | 3 U M [ Mo | M
1 14770 79 60 30 10
2 9670 68 51 30 19
17 3 8860 55 72 12 16
4 7700 68 58 25 17
Z M MV Mwl Myz Mv}
1 14810 77 64 28 8
2 9690 67 56 30 14
18 3 8900 57 70 15 15
4 7800 68 57 27 16
Z M MV Mwl Myz Mv}
1 14800 81 60 25 15
2 9710 71 55 29 16
19 3 8850 62 73 10 17
4 7500 67 63 27 10
> M M, My, My, My
1 15000 75 62 20 18
2 8910 70 54 26 20
20 3 8000 60 65 30 5
4 7700 69 70 26 4
Z M MV Mwl Myz Mv}
1 14800 70 60 30 10
2 10100 65 65 20 15
21 3 8000 58 72 12 16
4 7200 53 65 23 12
Z M MV Mwl Myz Mv}
1 16000 66 68 24 8
2 9900 72 70 15 15
22 3 8890 55 67 20 13
4 7700 50 64 22 14
by M M, |[My |[M; |[My
1 16500 77 60 30 10
2 8700 67 65 31 4
23 3 6900 71 59 33 8
4 5900 58 71 15 14
by M M, |[My M, [My
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2.3. Ouenka cnpoca Ha NepPCNeKTUBY
T'opoBoii cnipoc aBroMoOMIIeH U3 IPYTUX PErMOHOB PACCUMTHIBACTCS T10
dhopmymne

M'=M-N,_,, (2.7)

M'=39 500-38323,5=1176,5 3ae310B.

IIpu 3TOM MakcHMaJIbHBIM rOJOBOM CHOPOC HAa MEPCHEKTUBY C YUYETOM
o0cCITyKMBaHHUS aBTOMOOWIIEH NPYTUX PETHOHOB MOXET OBITh OMpe/elieH Mo

dhopmyiie

rN =
o+ M N—2 (2.8)

ri=l1

M, =N,

n T

M, =59453,8 +1176,5-59453,8/38323,5=61 279 3ae3n08B.

AHanu3 OJy4YEeHHBIX PE3yJIbTaTOB 2-TO 3Tala OLICHKHU CIPOca Ha YCIIy-
TH aBTOCEpPBHCA B PETHOHE MTOKA3bIBAET:

* rooBo# cripoc 1o coBokynHoct CTO paiioHa Ha TeKyLMil MOMEHT
BpeMeHu ¢ =m =4 (T=2013 r.) coctaBnsaet 39 500 oOpameHuii;

* IPY 3TOM BEIMYMHA HEYJIOBJIETBOPEHHOTO cripoca cocrapisieT 14 850,
T. €. 37 %;

* IPOTHO3 MAaKCHMAJIGHOTO CIpoca Ha TMepcneKkTuBy mnpu =13
(1. e. x T=2022 romy) coctaBut 61 279 obpateHuii B ro.

Ha ocHoBe aHanm3a MOJyYE€HHBIX NAHHBIX MOXHO NMPHUHATH PEIICHHUE O
ctpoutenscTBe HOBoM CTO, Tak Kak Ha TEKyIIUH MepUoJl UMeeTCs 3HAYH-
TEJBHBI HEYJOBJICTBOPEHHBIA CIPOC HA YCIyTH, TPU ITOM PUCK KOHKY-
PEeHIINH YBENUINTCS HE3HAUUTEIBHO.

s momydeHust Goniee TOYHBIX PE3yIbTaTOB TpeOyeTcs OLEeHWTH JHWHA-
MHKY U3MEHEHHUS CTPOCa Ha yCIIyTH aBTOCEPBHUCA B PETUOHE U HA €T0 OCHO-
BE OIIpPeIeITUTh HE0OX0IMMY0 MOIITHOCTE cTpostieiics CTO.
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IIpakTuyeckasi padbora Ne 3

IIporuo3upoBanue TMHAMHKH H3MEHECHHUS CIIPOCA
Ha YCJIYIrd aBTOCepBHCa B pailoHe (3-ii 3Tan) 1]

Heab padoTbl: MPOrHO3MPOBAaHHE OMHAMHUKH WM3MEHEHMS CIIpoca Ha
MEePCIEeKTUBY.

Ha ocHoBe pacueToB mo 2-My 3Taly pellieHHe AAHHOH 3aJaddl MOXKET
OBITH TPOBEJIEHO C y4ETOM TeKymero (M), MakCHMaNbHOTO TEPCIIEKTHBHO-
ro (M,) crpocoB Ha yCIIyTH, a TaKK€ CKOPOCTH U3MEHEHUsI CIIpoca, BhIpa-
JkaeMo# udepe3 KO3 UIMEHT MPONMOpIHOHANBHOCTH. [Ipn m3yueHHON nu-
HaMUKe U3MEHEHUs cripoca y = f{t;) 3a m JeT MpoLUIOro Nepruoa paccuu-
ThIBaeTCs KOAPPHUIMEHT MPONOPIHUOHATBHOCTH M MEPCIIEKTUBHOE 3HAUCHHE
M3MeHeHus crpoca Ha yciyrd mo TO u P jerkoBbix aBromMoOmiedl y Ha
CTO peruoHa.

s pacuera ko3dduireHTa npomnopuuoHaibHOCTH (@) W copoca
Ha YCIIyTHU O MOCENyIOINM rogaM () HCIONB3YIOTCA CIelyoLue ypas-
HEHHS:

m

m
(A2 ) - M, Y (Avy,)
o= = G.1)
MY y; =2M, Y+ )
t=1 t=1 t=1
B MM
M +(M,, — M)-exp[-M,(t—m)’

Vi (3.2)

rae Ay — rojaoBoil npupocT cnpoca Ha yciayru mo TO u P B npoinom ne-
puone, T. €.

Ay = Vi = Yigio1) (3.3)

s mprBeIeHHOTO TpUMepa pacyeT MPOU3BOIUTCS TIO CIETYIOIINM HC-
XOJIHBIM JIaHHBIM:

* CIPOC Ha TeKYIU MOMEHT BpeMenn M = 39,5 Teic. oOpalenwii B Tox;

* MAKCHIMAaITbHBIA TEepPCIEeKTUBHBIA crmpoc mpu (=13 (T.e. k T=
=2022 rony) M, = 61,279 TEIC. 00OpaIeHu# B TO;

* UI3MEHEHHUA CIIpoca ) U ero mpupocrta Ay [0 TeKyIIero nepuoja
t = m TpencraBiieHBI B Ta0M. 3.1.
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Torma xk0dpGUIMEHT MPOMOPLUHUOHATBFHOCTH @ JIsT 3TOTO MpHUMepa
Oyner:

(2,6-15,72 +4,8-20,5% +4-24,5% +15-39,52) -

(p:
61,2797 -(15,7% +20,5% +24,5% +39,52) = 2-61,279- (15,73 + 20,5° +

—61,279-(2,6-15,7+4,8-20,5+4-24,5+15-39,5)

+24,5%+39,5% ) +(15,7* +20,5% +24,5* +39,5%)

=0,006164.

Tabuuua 3.1

H3menenne n npupoct (Ay,) cnpoca Ha ycayrd mo TO u P aBromoonneit

na CTO
Tonbr ‘ Cnpoc Ha yciyru 1o BapuaHram y, (Teic. o0pauieHuid Bron) | Ay,
T ! 1 2 3 4 5 6 7 8 9
2009 |0 13,1 [12,5 |11,7 |12,1 |10,2 |99 10,7 [14,1 10,5 |0
2010 |1 15,7 |14,7 [13,8 [14,5 |129 [12,0 |13,9 |17,2 |14)5
2011 |2 |20,5 [18,3 |18,1 [20,0 |189 [17,1 [20,5 |24,5 [22,7
2012 |3 24,5 (22,4 [24,2 |27,5 27,0 |24,2 [28,8 |34,0 [33,8
2013 14 [39,5 29,4 [33,0 |37,6 [38,5 |36,4 [41,9 [49,5 [50,9
IIpomonxenue Ttabm.3.1
I Crpoc Ha yciayru no Bapuanram y, (TeiC. 0OpauieHuil B roj)
ol | 5 A
T ! 11 12 13 14 15 16 17 18 Vi
2009 |0 13,5 [14,6 |7,7 |97 12,5 10,5 |12,0 |8,8 85 |0
2010 |1 15,5 |17,7 [9,5 11,0 16,5 |14,5 [13,5 |93 9,0
2011 |2 20,9 [25,0 [14,0 [16,5 |25,0 |21,0 [19,5 [153 |14,2
2012 |3 38,0 34,9 [25,0 [26,5 |37,0 |31,0 [29,5 [24,5 |[15,0
2013 |4 [56,0 |48,5 [49,0 147,5 [59,0 |51,5 [49,5 [45,5 48,0
Oxonuanue Tabuiu.3.1
Tonbr £ Crpoc Ha yCIyTH IO BapuaHTaM y, (ThIC. OOpaIieHuil B TO) A
T ! 19 20 21 22 23 24 25 26 27 Vi
2009 |0 14,5 [13,6 |97 12,7 |15,5 |11,5 |13,0 [10,8 [12,5 |0
2010 |1 16,5 |16,7 [10,5 |15,0 |19,5 |15,0 [14,8 |11,3 |10,0
2011 |2 |21,9 [24,0 |15,2 |19,5 29,0 [22,0 [21,5 |18,3 |15,2
2012 |3 39,0 [33,8 [26,4 [29,5 |40,0 32,9 |31,5 |27,5 |16,0
2013 |4 [57,0 47,5 [51,0 |50,7 [62,0 [52,5 [54,5 |48,7 49,0
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Onenka TMHAMHWKH W3MEHEHHs CITpoca Ha yCIIyTH B pernone (puc. 3.1),
COOTBETCTBYIOIIEr0 OKOHYAHUIO CTpoHTeNnbcTBa U 3amycka CTO, paBHOro
IByM rojiam (T. e. anst =5 n t=0):

— CIIPOC Ha KOHEI] NepBOro rofa Havana crpoutensersa CTO:

Yi=5=(61,279 - 39,5)/(39,5 + (61,279 — 39,5) x
x exp(—0,006164 - 61,279(5 — 4))) = 44,5;

— CTpOC Ha KOHELl BTOPOro roja u okoHyanus crpoutensctsa CTO:

y,-6= (61,279 - 39,5)/(39,5 + (61,279 — 39,5) x
x exp(~0,006164 - 61,279(6 — 4))) = 48,670.

Takum 00pazoM, pa3peiB Mexay crpocoMm Ha koHerl 2015 roga u Teky-
MM yIOBJIETBOPEHHBIM CIIPOcoM cocTariseT 9170 obpamiennid.

70

50 —
0 /
w L

Copoc y, TbIC.

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Bpewms ¢, net

Puc. 3.1. IIporuo3 u3MeHEHUs CIIpoca Ha YCIIyTH
aBTocepBHca B pernone [1]

IIpakTnueckas padora Ne 4

IIporno3upyemslii cipoc HA yCJIYIrd aBTOCEpPBUCA
(4-ii 3ran) [1]
ean paboTel: cenaTs NPOrHO3 CHPOCA HA YCIYTH HA MEPCHEKTUBY 10
OLIEHKaM 3KCIIEPTOB.

DKCHepTU3e MOABEPraloTCs MPEUMYIIECTBEHHO CPEIHHE U KPYITHbBIC
NpEANPUITHS aBTOCEPBHCa, OOpallleHHe KIMEHTOB Ha KOTOPhIE COCTABISET
He meHee 80 % ot obmero crpoca Ha ycimyra mo Bcem CTO pernona.
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DKCHepTamMu SIBJISIFOTCS. KOMIIETEHTHBIE CIEIMAIUCThI, KOTOPhIE 3aHU-
MaloTcsl BOPOCaMH MEHEDKMEHTa, MApKETHHTA U YIIPaBIeHHEM TPOU3BO/I-
CTBOM, UMEIOIIHE OOJIBIION OMBIT B 00JJAaCTH aBTOCEPBHUCA (TUPEKTOP, KOM-
MepUYecCKHi JAUPEKTOpP, €T0 3aMEeCTUTENH, MEHEeKep 10 TpUeMKe M BhIaade
aBTOMOOMJICH, HAYaIbHUK TPOU3BOICTRA U IP.).

OOBIYHO TIPUHUMAETCST He MEeHee BOChMH 3KcmepToB. [Ipu aToM Oyner
o0ecrnieueHa JOBEpUTE/IbHAS BEPOSITHOCTh HA ypoBHe Yy = 0,8 ¢ BeposTHO-
CThIO omHOKH He Ooitee 0,2.

B o0iieM ciayuyae 4mcI0 DKCIEPTOB MOXKET OMPEACIATHCS HAa OCHOBE
o0beMa BhIOOPKH J1jIsl HEMAPaMETPUUECKUX METOJIOB, T. €. [1]

_Ind-y)
CIn(1-0)

Dxkcneprtu3a aeiictBytommx CTO pernoHa Ha TEKyLIWil TIEpHO U pas-
BHUTHE HA MEPCIEKTUBY OCYIIECTBISETCS MO KOJUYECTBY T'OJOBBIX 00CIy-
JKUBaHUI M HEYJOBJIETBOPEHHOMY CITPOCY, & OCTAallbHbBIE 33Jal0TCsA KaK UcC-
XOJIHBIE TAHHEIE, KOTOPBIE TIPUBEICHEI B Ta01I. 4.1.

B nannoii Tabmune: k£ — momep CTO; C, — HOMEp IKCHEpTa; ac, —

BO3MOXHOE yBenuueHne uncia oopamennit Ha CTO Ha nepcriekTuBy (pa3).

Tabnauma 4.1
JxcneprHas onenka CTO Ha nepcneKTHBY N0 BAPHAHTAM
Bo3MokHOE yBenidyeH!e Yncia ooparieHui Pacnipeziernienue 06-
Ho- Ho- nocyie pasputuss CTO B o, pas, C=1, Gi palieHuit o MoJemsImM
Mep | Mep aBTO 10CIE pasBHTHS
Bapu- | CTO, Howmep axcnepra Cy, CTO B, &)

anta |K=1,k
1 2 3 4 5 6 8 | By? Bk;z’ Bi®

7
1,5 11,2 |Le |12 |14 |12 |12 |15 |60 20 20
1

1,0 1,7 13 (12 1,1 1,0 |14 |13 |60 35 5

1,3 |14 |11 |15 |1,7 |12 |1 1,2 |50 35 15

T
2 L1 |15 |12 |13 |12 |12 |1 |14 |70 |20 10
3 12 (14 |13 [12 |13 |11 |1 13 |50 (30 |20
4 1 L1 (1,8 [1,1 |14 |1 12 |11 |65 |25 10
2 |1 14 |10 |15 [12 |13 |13 |11 |1,6 |70 |20 10
2 12 |14 |12 |14 |11 |13 |10 |1,5 |60 |25 15
3 L1 |15 |12 [13 |13 |14 |1 L1 |55 |35 10
4 1 10 [13 |1, |12 |12 |11 |10 |65 |20 15
31 L1 |13 |1,6 [13 |12 |12 |14 |15 |67 |13 |20
2
3
4

6 |10 |12 |13 |14 |11 |13 |L,1 |75 10 15
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IIpononxenue Ttabm.4.1

BosmorkHoe yBenmdenue qncia odparieHui

PacnpeneneHue 06-

Ho- Ho- nocyie pasputuss CTO B ag, pas, C=1, Gi palieHuit o MoJemsImM
Mep | Mep aBTO I0CJIE PA3BUTHSA
Bapu- | CTO, Howmep skcnepra Cy CTO Bkj(Z)
K T S T T4 [ 5 [ 6] 7] 8 |89 8.2] 80
Kl 2] B
4 1 1,0 |14 |1,5 |12 |1,0 |1,3 |1,6 |[1,1 |63 13 24
2 1,1 L6 |[1,2 |13 |1,1 |1,0 |1,1 |12 |66 27 7
3 .4 11,5 |1,2 |1,7 |14 |15 |1 14 |52 35 13
4 1,7 (1,0 (1,3 |1,0 [1,7 |1,3 |11 1,0 |73 16 11
5 1 1,1 |15 |14 |13 |1,1 |14 |1,7 |12 |64 16 10
2 1,2 (1,7 |13 |14 |12 |1,1 |12 |13 |67 23 10
3 1,3 (1,6 1,2 |1,8 [1,3 |1,6 |11 1,4 |53 36 11
4 14 11,5 |14 |1,0 |1,5 |1,6 |12 |1,0 |74 14 22
6 1 12 |16 |1,5 |14 |12 |13 |14 |11 |72 20 8
2 1,3 |16 |14 |15 |[1,1 |1,2 |1,3 |1,0 |68 21 11
3 14 11,5 |13 |1,6 |14 |14 |12 |1,1 |58 29 13
4 1,5 |14 |12 (1,1 |12 |1,3 |1,3 |I,1 |75 10 15
7 1 1,1 (1,5 (14 1,3 |1,1 |12 |14 |1,0 |71 19 10
2 12 |14 |13 |14 |[1,0 |13 |I,1 1,2 |69 18 13
3 1,3 |14 1,2 |1,5 |1,3 |15 |[1,0 |1,3 |59 30 11
4 14 11,3 |1,1 |12 |1,1 |14 |12 |14 |72 10 18
8 1 1,0 |1,7 1,5 |14 |12 |13 |1,6 |1,0 |69 18 13
2 1,2 |14 |14 |15 |1,1 |14 |12 |1,1 |64 20 16
3 14 11,5 |13 |16 |14 |17 |1,1 |10 |57 33 10
4 1,5 (14 |12 |1,3 |1,5 |1,1 |1,0 [1,2 |73 10 17
9 1 1,1 1,6 1,3 |1,1 1,2 |14 [1,0 |1,1 |67 18 15
2 1,3 |1,5 |14 |1,0 |1,6 |1,3 |1,1 |12 |62 20 18
3 L5 |,7 |1,2 |14 |1,1 |15 |1,3 |10 |59 30 11
4 1,6 1,3 |[1,1 1,2 |14 (1,0 |1,3 (1,5 |70 10 20
10 |1 1,5 |1,5 |1,2 |1,0 |1,1 |1,3 |1,1 |1,8 |68 18 14
2 14 |14 |1,5 |1,1 |1,3 |1,0 |12 |1,5 |63 19 18
3 4 11,6 |[1,L1 |1,3 |1,2 |14 |1,0 |1,1 |60 32 8
4 1,5 |12 (1,0 |1,1 1,3 |1,1 1,8 |1,2 |71 11 18
11 |1 1,1 |14 |13 |1,5 |14 |11 |12 |1,7 |75 10 15
2 1,2 |1,5 (14 |1,0 |1,5 |1,2 |1,1 |14 |70 19 11
3 1,3 (1,7 [1,0 |1,2 |1,1 L5 |1,3 [1,2 |71 20 9
4 14 11,3 |1,5 |14 1,0 |1,2 |1,7 |10 |69 11 10
12 |1 1,0 |1,3 |1,1 |14 |1,7 |1,0 |12 |14 |74 12 14
2 1,1 (14 (1,2 |15 |1,6 |12 |13 |1,5 |71 21 8
3 L2 |1,5 (1,3 |1,6 (14 |13 |1,3 |12 |70 20 10
4 13 |16 |14 |1,7 |10 |12 |14 |1,1 |67 15 18
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IIpononxenue Ttabm.4.1

BosmorkHoe yBenmdenue qncia odparieHui

PacnpeneneHue 06-

Ho- Ho- nocyie pasputuss CTO B ag, pas, C=1, Gi palieHuit o MoJemsImM
Mep | Mep aBTO I0CJIE PA3BUTHSA
Bapu- | CTO, Howmep skcnepra Cy CTO Bkj(Z)
K T S T T4 [ 5 [ 6] 7] 8 |89 8.2] 80
Kl 2] B
13 |1 1,7 |14 1,2 (1,3 |1,7 |1,6 |1,3 |[1,0 |73 15 12
2 16 |1,3 |14 |14 |16 |15 |12 |11 |72 21 7
3 L5 |1,2 |1,5 |15 |14 |14 |1,1 |12 |71 20 9
4 4 (1,0 1,5 |1,3 [1,8 |12 |11 1,6 |68 12 20
14 |1 1,3 |1,1 |14 |15 |16 |1,0 |13 |15 |76 12 12
2 1,2 (1,3 (1,1 |16 |15 |1,7 |14 |13 |77 16 7
3 1,1 4 |12 (1,7 |1,3 (1,0 |1,5 |[I,1 |65 20 15
4 1,0 |1,5 |1,3 |1,8 [1,2 |1,1 |1,6 |12 |64 16 20
15 |1 14 1,1 |15 |1,8 |1,5 |12 |14 |10 |77 12 11
2 1,2 (1,2 (L6 |1,7 |14 |13 |12 |[1,1 |78 13 9
3 1,3 |1,3 |1,7 |16 |13 |14 |1,1 |12 |66 24 10
4 1,1 |14 1,8 |1,5 |[1,2 |1,5 |1,0 |13 |62 19 19
16 |1 LU L7 (1,5 |1,2 (1,1 11,3 |1,0 |14 |80 10 10
2 1,3 |1,8 |14 |14 |12 |14 |11 1,3 |79 12 9
3 1,5 |1L,6 |[1,3 |1,3 [1,0 |1,5 |12 |12 |69 23 8
4 1,7 |1,5 |1,2 |1,1 |13 |1,0 |14 |1,1 |66 16 18
17 |1 14 |1,8 |14 |1,0 |11 14 1,2 |12 |81 11 8
2 1,5 |1,7 |13 |1,3 |14 |15 |1,1 |14 |80 13 7
3 16 |1,5 |12 |12 |1,3 |1,6 |13 |15 |71 18 11
4 1,8 |14 |10 |1,1 |14 |12 |12 |1,1 |67 16 17
18 |1 1,0 |1,6 1,3 |1,0 [1,5 |14 |11 1,2 (82 11 7
2 1,2 |1,5 |12 |14 (1,6 |1,3 |12 |1,0 |81 10 9
3 14 |14 1,1 (1,8 |1,5 |12 |1,1 |1,1 |73 16 11
4 ,6 |1,3 [1,0 |1,5 |14 |1, 1,2 1,3 |60 26 14
19 |1 L1155 (1,2 11,3 (1,7 |1,2 |1,3 |1,1 |70 10 20
2 1,0 |1,6 |[1,0 |1,8 |1,5 |14 |12 |13 |73 20 7
3 1,3 |14 1,1 |16 |[1,2 |1,1 |1,0 |1,2 |69 21 10
4 L5 (1,3 (14 |1,5 |11 1,5 |1,6 [1,7 |80 15 5
20 |1 1,15 |14 |15 |1,1 1,0 |1,7 |1,8 |1,1 |68 20 12
2 1,25 11,5 |16 |1,2 |1,5 |16 |[1,3 |1,2 |58 31 11
3 1,3 (1,2 |[1,65 |14 (1,3 |12 |1,7 |1,5 |69 10 21
4 14 11,3 |16 |1,6 [1,8 |1,1 [135 |14 |72 15 13
21 |1 1,2 |17 |13 |145 (135 |1,6 |1,7 |13 |75 20 5
2 1,3 |1L,6 |[1,0 |15 |[1,15 1,2 |1,2 |14 |77 15 8
3 1,1 1,5 |1,1 1,7 |14 (1,3 |1,6 |15 |62 25 13
4 14 |12 |12 (1,8 |1,7 |1,5 |1,1 |145 |63 20 17

25




Oxonuanue tabnx.4.1

Bosmorknoe YBEIUYCHHUE YUCIIa 06an.IeHI/II71 Pacr[pe JICTICHUE 00-
Ho- | Ho- nocne passutus CTO B o, pas, C;=1, G pareHuii o MozemaM
Mep | MEp aBTO M10CJIE PA3BUTHUS
Bapu- | CTO, Howmep axcnepra Cy, CTO By @
R K T S T3 T2 [ 5 [ 6] 7] 8 |840] 82 Bs®
] (2] B3
22 |1 1,55 |1,8 1,75 |1,3 |1,35 |145 |[1,6 |1,1 |73 21 6
2 L0 1,1 |12 |14 |16 |13 |L5 |1,35 |75 16 9
3 1,9 (14 (1,3 |1,5 |11 |1,7 |1,2 |1,6 |66 22 12
4 1,2 (1,6 (15 |17 |1,8 |1,1 |10 [1,3 |54 30 16
23 |1 1,1 (1,8 |15 |14 |1,6 |1,7 |10 |13 |77 18 5
2 1,0 (1,6 |14 1,65 |13 |15 |12 |[1,7 |65 20 15
3 1,9 (1,0 1,3 145 |12 |16 |1,1 |12 |80 10 10
4 1,3 |1,2 |1,1 (1,8 |14 |145 |1,55 [1,5 |63 25 12

[poruosupyemsiii cripoc Ha ycinyru k- CTO no pesyJbraraMm OLCHKU
Ci~M KCIIepTOM

N¢, = Mo, (4.1)

rae O, — IPOrHO3HOE YBEIMUYCHHE YMCIIA obpawenuit Ha CTO Ha nep-

CIIEKTHBY Ha OCHOBE IKCIIEPTHBIX OIIEHOK.
Cpennee 3Haue€HHE MPOTHO3UPYEMOTO crpoca mo aeicteyromum CTO
paccuuThiBaeTcs 1o hopmyiie

G
B
2. Ne,
NE-G 42
K G, (4.2)

rae Gy — konudecTBo 3KkcnepToB Ha k-1 CTO.
Cpennee 3HaueHme cripoca, npuxoasuierocs Ha ogny CTO paccmarpu-
BaeMOT'0 PETHOHa, pacCUUTHIBAETCA MO opMyIie

K
Ny
]VB _ K=

1
s (4.3)




CpenHekBapaTHIHOE OTKIOHEHHE CPETHETO MPOTHO3NPYEMOTO CIpoca
no pefictBytomuM CTO paccuuteiBaetcs no Gopmyie

(4.4)

Torna koadduureHT Bapuanuu corjacHo GopmyJe s npumepa oyaer

B
WNB)=G%;), (4.5)
WNB)=E¥E=0§5
7902

B
3nagenne v(N°)=0,55 mokaspiBaeT, 4TO pacmpeielieHHe TOJIO0BOTO

ymcna 3ae3noB apromoOmireid Ha CTO MoxxeT OBITH ONMUCAaHO B BHJE HOP-
MaJIbHOT'O 3aKOHA pacipeiesieHHsl Cily4yalHOW BEeJIMUYMHBI.

[Iporno3upyemoe konndecTBo 3ae310B Ha cymectByromue CTO perno-
Ha C yYE€TOM WX Pa3BUTHUSI MOXHO PACCUUTATH 10 popMyJie

My = NEK. (4.6)

JlonosiHuTebHBIN CIpoc Ha yciyru npoekrupyemoit CTO peruona Oy-
JIeT paBeH

M, =Y,-Mg, 4.7

M, =48 670-30247=18 422,

rae Yy, = ¥Y,—¢ = 48 670 oOpaiueHuil — NOTEeHUMAJIbHbIA MPOrHO3UPYEMBbIH
crpoc Ha yciyrd HoBoi CTO; My = 30 247 3ae310B — NPOTHO3UPYEMBbIH
crpoc Ha cymectBytomux CTO npu ¢ =m =4.

[TomHBIEe pEe3ynbTAaTHI pacueTa MPUBEAEHEI B Ta0I. 4.2.

[Mpu makcumanbHOM rofoBoM crpoce M, = 61279 oOpawenuii Ha
nepcrnektuBy Ha HOBoit CTO (¢=6, T=2015 rox) obumii cpoc y,-¢ Oy-
netr paBeH y, =48 670 3ae310B; MPOTHO3UPYEMBIH CIPOC HA YCIyTH
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cymectBytomux CTO cocraBur Mp = 30 247 obparienunii B TO1, T. €. TIO-

TEHIMaIbHBIA  JONOJHUTENBHBIA cnpoc Ha ycayrn HoBoi  CTO
M,, =18 422 obpanienus.
Tabnuma 4.2
OueHka crnpoca Ha YCJIyIH ABTOCEPBUCA HA MEPCHEKTUBY
s ¢ ;
" Cripoc, porHo3upyemsiii skcnepramu Ne, * qi qi g
= eg | g =
< SE | L
2 <9 a, o B =
E E' S E S <l 2 &
g gg |8 23| gk
2 = = =Eal 85
5 22 |22 | &5/ 2%
2 Howmep skcniepro G =1, Gy s & g0 % 2l 553
2 5 o B o 5| 8= 8
g o B o B SEIE=ZE
5 £s |25 | 25|88
o =X 58 |58 |58 850
E| 8 g8 | g8 | g g 2 5E
% 5 Os |05 |0 S 8o
Q I
§ 2 1 2 3 4 5 6 7 8 | N® | Nt My
1 {10500 | 1575012600 | 16800 | 12600 | 14700 | 12600 | 12600 | 15750 | 14175 | 7902 | 4347 | 302476
2 5820 | 6402 |8730 |6984 |7566 |6984 |6984 |6402 |8148 | 7275
3 14730 [5676 | 6622 | 6149 |5676 |6149 |5203 [4730 |6149 |5794
4 3600 [3600 |3960 |6480 |3960 |5040 |3600 |4320 |3960 |4365
2
S | 24650 31609
=

3aaaBasich BEPOSITHOCTHIO O, YTO TPH N =7902 oOpailieHusI B rojl
CTPOC HA YCIYTH He MPEBBICUT BETNYUHBI N®, maxomum ero BepxHee 3Ha-

YCHUC!

NE=N%+7,c(NB).

(4.8)

ITpu 3TOM MOXXET UMETh MECTO YaCTUYHOE HEIOUCIIOJIb30BAHUE MOII-
HoctH npoektupyemoit CTO.
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B ypaBuennn (4.8) Z, — HOpMHpOBaHHas CIyd4aifHas BeIWYHMHA JUIS 3a-
JaBaeMol BeposATHOCTH o. OOBIYHO 3HAUEHHE BEPOSTHOCTH O 3a/1aeTCs
B auamnazoHe ot 0,8 no 0,95. Hanpumep, 1is o = 0,9 npuHuMaetcs 3Haye-
une Z,=1,28. Torga NE OyIeT paBHO:

N® =7902+1,28-4347 =13 467 => N, =13 500 3ae37108.

ITo pe3ynbraTam pacuera yCTaHOBJIEHO, YTO JAOMOJHUTENbHBII CIIPOC B
pETHOHE Ha NEePCIEKTUBY cocTaBisieT M, = 18 422 obpamienus, a cpeJHUI

Ha onHy CTO, no oreHKe 3KCIepTOB, Nclf) = 7902 obpamenwns. Takum 00-

pasom, 7902 < 13 467 < 18 422.

CrnenoBaTenbHO, TapaHTHPYEMBI TOIOBOM CIPOC HA YCIYTH HOBOM
CTO moxet 6bTh ipuHAT 10 13 500 323108 B TO7.

lapantupyemslil ron0BOM CHPOC HA YCIAYrd MO KaxaAoM j-U mone-

m N f paccunTeiBaeTcs o hopmyire

K
> 8
J
xB _ x7B| k=1 -2
Nj =N —K <1077, (4,9)

Y CII0BHO MPUKPEILIsiEMOE KOJMUECTBO aBTOMOOMIIEH j-ii Mojeu K HO-
Boii CTO

4 _ N
" (L /LB

Hansble it pacuera HaxoasTes B Tadu. 1.1;2.6; 2.1,
OO6mree yCIOBHO NIpHKpEINIEHHOE YHCIIo aBToMoOuieil k Hooi CTO
OyaeT paBHO

(4.10)

A= 4 4.11)

Pesyunbratel pacuera npuBejeHsl B Tadu. 4.3.

29



Tabnauma 4.3

IIporuno3upyemslii cIpoc HA yCJIYrd aBTOCepBHCa 1Jid npoexkTtupyemoit CTO

TapanTn- B toM uncne YcnoBHO mpu- B ToM uncrnie
PpOBaHHbBIN 0 MOAEIISIM KpEIUIEHHOE 10 MOJEJIIM
rOZI0BOM KOJIMYECTBO
ctpoc Toyota | Honda | Nissan aBTOMOGHIEH Toyota| Honda | Nissan
(@=09) |7 ) 3 k CTO Y ) ;
13 500 6075 | 4725 | 2700 8159 4116 2468 1575

Cpennee 4uCiio 3a€3/0B 0JHOro aBTomMoOmist j-ii moxaenu Ha CTO B
TOJl paCCUHTHIBAETCS 1O (hopMyre

[
=
~

d; = (4.12)

<
AN
N

U 3aHocuTcs B Ta0u. 4.4.

Tabnumna 4.4
Cpennee 4HCJI0 32€310B OTHOTO ABTOMOOMJIS
Yucio 3ae300B Toyota Honda Nissan
CpenHee 4MCIO 3a€3710B OJTHOTO aBTO- 1,33 1,12 1,71
mobOuist j-ii monenn Ha CTO B rox

PesynpTaTel mpoBEeIeHHOTO MapKETHHTOBOTO aHAJH3a IMO3BOISIOT Clie-
JIaTh CIIETYIOIIHE BRIBOHI [1]:

1) nporuo3 notpedHocTH B yenyrax Ha CTO perrmoHa mokaspIBaeT, 4TO
k 2015 roxy ee o0sem coctaBut nopsiaka y, =48 670 obpameHuii B TO1;

2) o01ee MPOrHO3UPYEMOE KOIMIECTBO 3ae310B Ha aeicTBytomue CTO
pernona k xoHmy 2015 roma ¢ yueToM pocTa BX MPOITyCKHOW CITOCOOHOCTH
B pe3yJbrare pa3Butusi cocraBut 10 Mp = 30247,6 oOpauienuid. [Tpu aTom
JOIOJHUTENBHBIN CIIpoc Ha yciyru M,, Oyner cocTaBiasaTs 10 18 422 006-
palleHuil B roj;

3) paccunTaHHBIE TIOKAa3aTeNH YKa3bIBAIOT Ha I[EIecO00pa3HOCTh
crpoutenscTBa HoBoUM CTO B paitone mpu rapantuitnoMm crpoce Ha 13 500
3a€3/10B B T'O/I.
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IIpakTuyeckas padbora Ne 5

NMutannonHoe MoaeIMpPOBaHUE CTPATErui
IKCILIyaTaluu apTromoouJei [2, 3]

Heab padoThbl: BBHIOPATH CTPATETHIO JKCIUIyaTallud aBTOMOOWIEH ¢
MaKCHUMAaJbHBIM CPEHUM JTOXOAOM, UCIOJIb3Ys UMUTALMOHHYIO MOJIENb.

HUmumayuonnsle mooenu — 310 MoJenu, TpeOyromue 00IBIIOTro KO-
yecTBa HaOmMroAeHUH (peanmu3anuiil). MUHUMAalbHOE KOJIWYECTBO MPHHUMA-
erca paBHbIM 50...100 peanuzanuil nepexoaa OAHOTO COCTOSAHHUS aBTOMO-
Oounst B gpyroe. Mozenpb He oTpaxkaerT (PU3MKY Ipolecca dKCIulyaTtauuu, a
MOJTy4aeTcs Ha OCHOBaHUH HAOIIOICHHN.

Mopenb — 3TO YNPOLIEHHOE MPEACTABIEHUE PEaJbHOIO MpoLecca nepe-
X0JIa COCTOSIHAN B HEKOTOPOH (popMe, ¢ MOMOIIbI0 KOTOPOHA MOXKHO €ro IOo-
HSITh, 00BSCHUTH UM YCOBEPIICHCTBOBATS.

B Mopnenu y4uTBIBalOTCS TONBKO CyIIeCTBEHHBIE (DAKTOPHI IS MPOBO-
JMMOT'0 MCCIICIOBaHUsI IOBEACHUS PEalIbHOr0 00bEeKTa, a BTOPOCTENIEHHbIE
0TOpAachIBAtOTCS, MHAYE €10 TPYAHO OyIeT YIpaBIIsTh.

B uMuUTAIIMmOHHBIX MOMAEISAX MPOIECCh (DYHKIMOHUPOBAHUS PEATTBHOTO
0o0BeKTa pa3IeNsFoTCs Ha 3JIeMEHTapHbBIE SBIEHHS C COXpPaHEHHEM UX JIOTH-
YECKOW CTPYKTYPHI M TIOCIIEIOBATEIHHOCTIO IPOTEKAHHS BO BPEMEHH.

NMuTalMOHHOE MOJIETUPOBAaHNE MOTYUUIIO IIUPOKOE PACTIPOCTPAHEHUE
B pa3NMYHBIX cepax HAydyHOW M TeXHWUYeCKol nesitensHocTh. K Hemy mipu-
0eraroT B CIIeAYIONINX CITydasK:

— eCITi He CYIIECTBYET 3aKOHUEHHOW MaTeMaTH4eCKOW IMOCTaHOBKH 3a-
Jlaud WM He pa3pa0doTaHbl aHAJIMTUYECKUE METO/Ibl PELLEHHUs ITOM Marema-
TUYECKOHN MOJIeNH;

— aHATTUTUYECKHE MOJIENM MMEIOTCS, HO MaTeMaTHYeCKHE MPOLEAYpPbI
CJIOXKHBI ¥ TPYJOEMKH WM UX peajn3alus HEBO3MOKHA BCIEICTBUE HEOC-
TaTOYHOM MaTEeMaTU4YECKOM MOArOTOBKM HMeEmllerocs nepcoHana. llpu
9TOM MMHTALMOHHOE MOJEIHPOBAHUE NacT Oojiee MPOCTOM CIoco0 perie-
HUS 3a/1a4u;

— KpOME OILICHKU BBIXOJIHBIX NapaMeTPOB KEJNaTeJbHO IPOBECTH Ha-
OJIr0/IeHIE 32 XOJJOM TTPOIIECCa B TEUEHNE OIMPEIEIEHHOTO TTePHOa;

— UMUTAIlMOHHOE MOJEIHUPOBAHNE Ta€T BO3MOXHOCTh MOJTHOCTHIO KOH-
TPOJMPOBATH BpPEMs M3y4aeMOro MpPOIEecca WM SIBISETCS €IWHCTBEHHON
BO3MOXKHOCTBIO HaOJIOJIEHUS 32 JKCIUTyaTallfieid aBTOMOOWIIEH B peallbHBIX
YCIIOBUSIX;

— UMUTAlMOHHOE MOJENMPOBaHNE TOJE3HO MPUMEHATH IPU MOATOTOBKE
crienranicToB. lcrnonp3oBaHne WMUTAIIMOHHONW MOJIENH TO3BOJIET W3Y-
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4aTh peaslbHbIE MPOLECCH M CUTYalllH, TIOHATh MPOOIEeMy M CTUMYJINPOBATh
MTOUCK HOBBIX pEIIeHNUH;

— UIMUTallMOHHOE MOJAEIUPOBaHNE MO)KHO HCIIOJIB30BaTh JJIS U3y4EHUS
HOBBIX CHUTYyallWi, CTpaTeruil U MpaBUJ NPHUHATHUS PEIIEHUN Mepen MpoBe-
J€HHEM SKCIIEPUMEHTOB Ha pealbHON OCHOBE;

— TP HEeNOCTaTOYHOCTH WCXONHBIX JaHHBIX BA)XXHOM MOXeT OBITh
WMEHHO TIOCIIEIOBATEIFHOCTh COOBITHIT B PEATbHBIX YCIOBHUSX.

PaccmoTpuM mporiecc MMHTAIMOHHOTO MOJEIWPOBAaHUS Ha IMpHUMEpe
cleayrouen 3aiauu.

ITycte E — OCHOBHOE COCTOSIHWE aBTOMOOWJIS, T. €. OH MCIIPaBeH W Ha-
XOJUTCS B OKCIUTyaTallNu;

A — cocTosiHMe, KOT1a aBTOMOOWIIb HY)KJAa€TCS B MEJIKOM PEMOHTE;

B — cocrosiHme, KoTa aBTOMOOMIIb HY)KIA€eTCS B TEKYIIIEM PEMOHTE.

IIpennosnoxum, 4to

P, — BeposiTHOCTH Tepexojia aBTOMOOMJISL U3 COCTOsIHUSL E B COCTOS-
Hue A B teuyenue nua. [lpuaumaem P, =0,2;

Pp — BeposiTHOCTH Tepexojia aBTOMOOMJISL U3 COCTOsIHUSL A B COCTOSi-
Hue B. [lpunumaem Pg=0,1.

Hy>xHO BBIOpaTh OJIHY U3 IByX CTpaTeruil 00CIyKUBaHMUSL.

Crparerus I: eciiu aBTOMOOMJIb MEPEXOJUT B COCTOsSIHUE A, TO BO3-
Bpaiaercs B ATII u pemoHTupyeTCst 10 KOHLA pabo4ero JHsl.

Crparerns II: aBromoOuMIIb paboTaer 10 Tex IMop, NOKa He NepeiieT B
cocTosiHME B, mocne dero oH Bo3Bpamaerca B ATII u peMoHTHpYeTcs 110
KOHIIa paboyero IHs.

PaccMmoTpum mpumep BeIOOpa CTpaTeruy.

Ecnu aBTOMOOHIE HOTHOCTBIO PaboTaeT cMEHY, TO OH IPUHOCHT JOXOX
C:=5000 py6. Ecimu aBromoOmip BepHyncs B ATIl B cocrossHum 4,
TO €My OKa3bIBaeTCsl MEIKHH pPEMOHT, NpU 3TOM 3aTpaThl Ha MEIKUI
pemoHT coctaBar Cy = —6000 py6. Ecni aBTOMOOHIE BEpPHYJICS B COCTOSI-
HUU B, TO NMpOBOAWTCA TEKYIIMH PEMOHT, IPHU ITOM 3aTPaThl COCTABSIT
Cp =-12 000 py6.

Jii MomenupoBaHUs CTpaTeTUi SKCITyaTalld aBTOOyca BOCHOJb3Y-
eMcsl [IpUMepaMy CTpaTeTui, MpeacTaBIeHHbIX B Ta0m. 5.1 1nsa cTpaTeruu
I u B Tabn. 5.2 — nna crparerun 1. s obonx ciydaeB B IEAX ITOKa3a
MPUHIMIIOB MMHUTALIMIOHHOTO MOJAEINPOBAHMS BBIIIOJIHUM TOJIBKO 20 pea-
JIA3aIuu.

KonnuecTBO BEIMONHAEMBIX pealn3aliil onpenenseTcs UCX0ad U3 Tpe-
Oyemoll TouHOCTH MozenupoBaHus. [Ipu peuieHnu peanpHBIX 3a1a4 KONHU-
YECTBO peanu3alyii MOKET NOCTHraTh ThICAY M JaXKe COTEH ThICSY.
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Tabauma 5.1

Mogaeauposanue no crpareruu I

IZZiHHI; P, |Cocrosuue| loxon C 3H§2:ﬂﬁze C
1 E 5000 5000
2 E 5000 5000
3 A —-6000 1333
4 E 5000 2250
5 E 5000 2800
6 E 5000 3167
7 E 5000 3429
8 E 5000 3625
9 E 5000 3778
10 02 A —-6000 2800
11 ’ A —-6000 2000
12 E 5000 2250
13 E 5000 2462
14 E 5000 2643
15 E 5000 2800
16 E 5000 2938
17 E 5000 3059
18 E 5000 3167
19 E 5000 3263
20 E 5000 3350

[lepexonm B cocTtosHre B MOXKeT OBITH OCYIIECTBIEH TOIBKO M3 CO-
crosaus A. Ilpwm 3amonHeHWH TaOm. 5.2 3Ta OCOOEHHOCTh YUYHTHIBAETCS
cleyromuM o0pa3oM: cHadaina MOJENUpyeTcs Iepexo] B cocTossHue A 1,
€ClId aBTOMOOWIJIp TIepelieNl B HETO, TO MOJEIUPYETCs MEPEXo B COCTOs-
Hue B. Ecnu Ha mepBOM mmmare aBTOMOOWIIB OCTANICS B COCTOSHUU FE, TO
OCYLLECTBJISITh IEPEXOJ B COCTOSIHUE B HE cleayer.

BbiOop crpareruu OCylIECTBIISICTCS HA OCHOBAHWUM CPaBHEHHs MOJY-
YEHHBIX CpeNHUX 3HaueHuil noxoma C B Kaxnoil u3 crpareruil. bonee
BbIcOKOEe 3HaueHWe C B OAHOW W3 CTpaTerwii MOKa3bIBaeT ONTHUMAallb-
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HOCTh 3TOW cTpaterun. B Hamem ciywae 3HaueHuss C)=3350py6. u
Cy = 3250 py0. 6;m3kn MexXIy co0oi. Eciii TOUHOCTH IOTyYeHHBIX OIIEHOK
Oyner paBHa 10 %, TO OJHO3HAYHO yTBEpXKIATh, Kakas W3 CTpPAaTETWi Jyd-
Iie, Henb3sl, TaK KaK pa3HWIa MEXIy 3TUMH ABYMS 3HAYCHWSIMH [1axe
menbure 10 %.

Tabnuma 5.2
Mopenuposanue no crpareruu I1
P | p, | Coeton | g, | Comon | ponon | et
1 E E 5000 5000
2 A B —-12000 -3500
3 E E 5000 —667
4 E E 5000 750
5 E E 5000 1600
6 E E 5000 2167
7 E E 5000 2571
8 A A —-1000 2125
9 E E 5000 2444
10 02 E 0.1 E 5000 2700
11 E E 5000 2909
12 E E 5000 3083
13 E E 5000 3231
14 E E 5000 3357
15 A A —-1000 3067
16 E E 5000 3188
17 E E 5000 3294
18 E E 5000 3389
19 E E 5000 3474
20 A A —-1000 3250

CI105KHOCTh onpeAcJCHUA TOYHOCTU PE3YJIbTATOB MMUTALIUOHHOI'O MO-
ACJIMPOBaHUA 3aK/IIIOYaC€TCA B TOM, 4YTO IIOJIY4Ya€MbI€ 3HAYCHUA I1apaMETpPOB
SIBJIAKOTCA OLICHKAaMHM, T. €. HpI/I6.III/I)KeHHBIMI/I 3HA4YCHUIMH, a TOYHOC 3HAYC-
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HHUE 3THX MapaMeTpoB HEM3BECTHO, WHAY€ CMBICIA MPHUOEeTraTh K MMHTAIH-
OHHOMY MOJICJIMPOBAHUIO HE OBLIO OBI.

W3 npuBeneHHOro nmpuMepa BUIHO, KaK MOXHO PacCUUTATh TOYHOCTh
OILIEHKH, TIOJTYYEHHYI0 UIMHUTALMOHHBIM MoJenupoBaHueM. CyTb 3TOTO CIO-
coba 3aKIII0YaeTcss B TOM, YTO Ha KaXJOW -l peayn3aliiil BEIYHCIISACTCS
BO3MOJXKHBIH pe3yJbTaT caMoro HebnarompusTHoro ucxoxa B (i + 1)-it pea-
mm3anun. HebnaronpusTHEIM SBISIETCS TOT UCXOJ B peajn3alfiy, KOTOPBIH
MaKCHMaJbHO M3MEHSET MOIy4yaeMylo OIeHKYy napaMmerpa. Ecnm pasHuma
MEXJYy 3TUMM OLIEHKAMM YKJIAJbIBAETCS B 33JaHHYIO TOUYHOCTb MOJEIUPO-
BaHMsl, TO IPOLECC MOJAEIUPOBAHMS MOXKHO OCTAHOBUTb, a OLICHKY Mapa-
MeTpa, NMOJ[y4YEeHHYI0 B - peanu3alyH, IPUHATH 3a 3HaYeHHE 2TOro Iapa-
MeTpa. HepocratkoM 310ro cnoco6a onpenesneHus TOUHOCTH SIBJISIETCS TO,
YTO TPeOYIOTCsS JONOJIHUTENbHbIE BEIYUCICHUS OLUEHOK B (i + 1)-ii peanu-
3aumMu. JUis CIOXKHBIX 3a/1ay, A€ TPYAOEMKOCTb MOJAEAUPOBAHUS OJHOU
peanuzanuu O0JbIIasi, 3TO MOXKET OBITh OYEHb CYILECTBEHHBIM.

Haiinem Tounocts onpenenenus C B 20-if peanu3anum.

IIpn MopenupoBaHuH o cTpaTeruy I:

‘61' +6i+1‘ B ‘620 - 621‘ _|3350-2905
C. Gy 3350

1

=0,133, (5.1)

eE=

rae Cy u €, — CpeqHue 3HAYCHHS JOXOJOB, MOTy4deHHBIe B 20-i1 1 21-if
peanu3anusx COOTBETCTBEHHO.

B 21-ii peanmzanuun moxydeHHBIH g0xon C Mor 6bITh 1160 5000 pyo.,
1160 —6000 py06. [ToHsTHO, YTO CaMbIM HEOJIArOMPHUITHBIM MCXOJ0M, MaK-
CHMaJIbHO U3MEHSIONMM 3HadueHne C, Oymer Torda, ecnm B 21-# peannza-
uuu npousonaeT coobitue A u 3nadenue 3arpar Oyjaer —6000 py0. B arom
ciaydae C,p = 2905 pyO.

Tenepb paccMOTpuM TOT ke citydai aist crpareruu II. Tounocts onpe-
nenenus C B 20-ii peanuzaiuu:

= ‘Ei +6i+1‘ B ‘520 _621‘ 3 |3250—2523
G Gy 3250

1

=0,224. (5.2)

3nauenne C; OMpeneNnseTcs TaK ke, KaK U JUIsl CTpaTeruu I, TOIbKO
CaMbIM HeONarompHuATHBIM HCXOJIOM OyJeT, ecnu B 21-if peanuzanuu mpo-
m3onnet coositue B (C=-12 000 py6., Cy; = 2523 py6.).
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OnpenenuM TOYHOCTh PE3YJbTATOB WMUTALIMOHHOTO MOJEIMPOBAHUS
JUTS 3aJTaHHBIX peanuzanuil (N = 20).

Pe3ysbTarel, mojsyuyeHHbIE METOAOM WUMHTALMOHHOTO MOJCIMPOBAHUS,
HOCAT CITydaiiHbli Xapaktep. [ obecnieueHns TOYHOCTH TOTyJYaeMBbIX pe-
3yJbTaTOB OHU BBIUMCIISIOTCS KaK CPEIHHME 3HAYCHUSI MO OOJIBIIOMY KOJIU-
YeCTBY pealu3alliii, BEIOOP KOTOPHIX 3aBUCHUT OT TpeOyeMo# TOYHOCTH M
JIOCTOBEPHOCTHU OLIEHKH.

ToYHOCTBIO OLICHKH cpeiHel HapaOOTKH Ha OTKa3 X, Ha3bIBAlOT BEJH-
YUHY € TaKylo, 4TO

& —Xg|<s, (5.3)

r1e G — OlleHUBAEMBIi IapaMeTp CITy4aiHOH BEMUUHHBI & > (X; — Xep(i-1) ) Xep s
Xepi — CpenHsisi HapaOOTKa Ha OTKa3 3a MPUHATOE YMCIO peanusaumit; & —
MOTPENTHOCTh MOJEITUPOBAHUS.
B kauecTBe OLEHKH 3TOro mapaMeTpa BbIOMPAeTCs BEIUYMHA Xp, KO-
Topas sBjsieTCss PyHKUMEH X;, MMOJYy4YCHHBIX B PE3YJ/IbTaTe MOJCIMPOBAHUSI.
JIOCTOBEPHOCTBIO OLEHKU X, Ha3bIBAETCS BEPOATHOCTH @ TOrO, YTO
HepaBeHCTBO (5.3) BemogHsercs. Torna

P (j6d—xpl<e)=a. (5.4)

I[JIH BbIYUCJIICHUS TOYHOCTHU € OLCHKH X.p IPH 3a1aHHOM 3Ha4CHUH
JOCTOBEPHOCTH O MOXKHO HCIIOJIB30BaTh BEIPAXKCHUEC

e=1t,/p(1-p)/N, (5.5)

rae #, — xo3pdunuent CTblOIEHTa, 3aBUCAIMI OT O (Hampumep, s
a=0,9987 t,=3); p— BEpOATHOCTh HACTYILICHHUSI HEKOTOPOTO CIIy4aitHOTO
coObITHA, HaripuMep A; N — KOIUYECTBO Pean3aliii MOJETUPOBAHUS.

OOBIYHO BEPOSITHOCTh P HEM3BECTHA, HA MPAKTHKE IPUHATO NPEABAPH-
TenpHO HazHauaTh Ny = 50 — 100 peanuzanuii, mo pe3yjabTaTaM KOTOPBIX
OTIPENIETISIIOT

Po=m/Nj, (5.6)

TA€ m — YUCJIO HACTYTUICHUS COOBITHS A.
B nameit 3anade npuaiato Ny =20 peanu3zaiuii, paccantaeM TOYHOCTh
MozenupoBaHus o Gopmyie (5.6).

Has crpareruu I: po; =3/20=0,15; g, =3-4/0,15(1-0,15) /20 =0,24.
Has crpareruu II: po; =4/20=10,2; g, =3-4/0,2(1-0,2) /20=0,27.
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OTtcrozia BUIHO, YTO TOYHOCTH ompeaenieHus 3HaueHnii C s obenx
CTpaTeTuii HEeIOCTaTOYHA, YTOOBI OJHO3HAYHO CJENaTh BHIBOJ OO OITH-
MaJIbHOCTH TOW WJIM WHOUW CTPATETHH, MO3TOMY HEOOXOAMMO TPOJOIKHUTH
MOJIeTTUpOBaHHE.

3Hauennss C s 00ewWx CTpaTernii MOTYT OBITh TOMY4YEHBI aHAIHWTH-
YECKH.

Hust ctparerun [ (o ycnoBwWsIM 3aadyu) MPU BEPOSTHOCTH TIEPEX0Ja
or £ B A—P,=0,2, cnenoarencHo, B 80 % peanmzamuit Cgg = 5000 pyO.,
B octaBmmxes 20 % Cgy = —6000 py6., T. €.

C] = 0,8 . CE-E + 0,2 . CE—A, (57)

C;=0,8-5000-0,2 - 6000 = 2800 py6.

Hns crpaterun Il B 80 % peanuzanuii 3Hauenne C = 5000 py06. (nmepe-
xon E-E). B ocraBmuxcs 20 % peanmu3anmii BO3MOXKHBI JIBa MCXO/a: TIPH
BepoATHOCTHU Nepexona oT 4 B B Pg=0,1, cnenoBarensHo, B 10 % peann-
3amuii 3aTpaTsl paBHEI Cy.p =—12 000 py6., a B 90 % mpu BEpOSATHOCTH Tie-
pexoma ot £ B A Cg,4 = (5000 — 6000) =—-1000 py6., Torna cpeaHuid 10-
XOJI OTIpeNIeNnTCs o hopmyie

C]I = 0,8 * CE—E + 0,2(0,9 ¢ CE—A + 0,1 ¢ CA-B), (58)

Cu=0,8 - 5000 — 0,2(0,9 - 1000 + 0,1 - 12 000) = 3580 py6.

Tenepb oueBUIHO, uTO cTparerus Il — onTuMalnbpHas, Tak KaK TOYHOCTh
MOJy4YeHHbIX o1eHOK 22 % > 10 %. Ecnau nna Haieid 3a1a4u BBINOJHUTD
00JIbllIee KOJMUYECTBO Peajau3aliuii, TO B KOHeYHOM cyete C mpumeT 3Haye-
HUsA, OJTM3KHE 3HAYCHUAM, IIOJTyICHHBIM aHAINTHYIECKH.

Ecam 3amavy ycCloXHUTH, HAIPUMEP, YBEJIUYHUB KOJUYECTBO COCTOSTHUMN
aBTOMOOHWJIS MJTH U3MEHHB CXeMy IIepexoaa U3 OJHOTO COCTOSHHS B IPYroe
(peMOHT aBTOMOOUJISI MOXKET MPOU3BOAUTLCS HA JIMHUU), TO AaHAJIUTUYECKU
pemaThCs OHa yKe He OyaeT (Wim ee OyAeT CII0KHO PelIuTh). B 3ToM city-
yae I1e1eco00pa3Ho BOCIIOIB30BATHECS WMHUTAIMOHHBIM MOICINPOBAHUEM,
MTOMHS O TOM, YTO TOJTy4aeMble Pe3yJIbTaThl ONpe/ie]IeHbl C HEKOTOPO# ToY-
HOCTBIO U SIBJISIFOTCSI OIICHKAMH, T. €. TPUOMKEHHBIMU 3HAYCHUSIMH HCKO-
MOTO TTapameTpa.

YBETUYNTH KOJMYECTBO PEAIM3AINi MOXKHO, €CJIM OLICHUBATH TTapaMeT-
PBI CITyYaliHBIX BEJNWYWH, UMEIOIIUX HAUMEHBIIYI0 BEPOSITHOCTh HACTYILIE-
HUS CTy4alHBIX COOBITHI (p), Onm3kue k 0,5.
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[TpuBenenHslie B Tab. 5.3 HOMepa peanu3anuii Mo BapHaHTaM COOTBET-
CTBYIOT COCTOSIHUSIM A WIH B, OCTaJbHBIE peai3aliiil COOTBETCTBYIOT
COCTOSIHUIO FE. DT JaHHBIE MPEICTAaBUM aHAJIOTHIHO Tabi. 5.1 m 5.2,

Tabnuma 5.3
Hcxoanblie JaHHBIE 10 BADHAHTAM

o Crpaterus | Crparerus 11

% Howmep

§ Howmep P,=02 Cpen- Howmep peanu- | Cpen- | 3arpatsl

3 | peanmza- Tloxon Hee peanuza- | 3auun Hee | Ha TeKy-

& | uwu co- C 3Haue- n COCTOsI- |3Haue- |  uii

g | crosnus HUe COCTOSTHUS HUS HHE | PEMOHT

T E—-4 f Joxona A—-A4 A-B, |noxoma| (B)

Pp=0,1

1 4,10,19 |2,9 5100 5100 4,10,19 |2 —-11 000
2 8,16,20 |2,8 4700 8,16,20 |12 —-12 500
3 6,12,16 |27 4500 6,12,16 |7 —-11 500
4 3,7, 14 2,6 4900 3,7, 14 4 —-10 800
5 2,8,15 2,5 5200 2,8,15 3 —11 900
6 5,9,20 3,1 4300 59,20 13 —-15 000
7 4,11,16 (3,2 4800 4,11,16 |5 —14 000
8 6,14,18 |33 5300 6,14,18 |15 —15 500
9 13,15,17 |3,4 4600 13,15,17 |14 —14 500
10 |7,14,19 (3,5 4400 7,14,19 |8 —-15 600
11 |10,8,12 |3,6 4100 10,8,12 |11 -12 900
12 17,2,9 2,4 5000 7,2,9 15 —-13 000
13 14,14,13 |23 4950 4,14,13 |1 —13 500
14 119,10,2 (3,2 5450 19,10,2 |17 —14 700
15 16,12,17 (2,7 4850 6,12,17 |9 -13 700
16 |5,13,18 (29 5500 5,13,18 |10 —12 500
17 |1,11,19 (2,8 3900 1,11,19 |16 —14 400
18 14,12,20 (23 3800 4,12,20 |19 —-11 700
19 |3,15,19 |2,1 4350 3,15,19 |18 —-13 400
20 |5,16,18 |25 5600 5,16,18 |6 —115200

3aTpaThl Ha MEJIKHI PEMOHT IIPH IIepeXoje B COCTOsAHUE A [0 BapHaH-
TaM paBHbI [OJIOBUHE 3aTpaT HAa TEKYyUIMH PEMOHT, MPUBEICHHBIX B
Tabm. 5.3.
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IIpakTuyeckas padbora Ne 6
Pacuer pacxognbix MaTepuaJion [4, 5]

Lenb padoThl: OCBONTH METOAMKY pacdyera HOPM pacxoja MaTephaioB
Ha MPEeANPUSITHH aBTOCEPBHCA.

6.1. MeToabl pa3padoTKu HOPM pacxoaa TONJIMBA

CymiecTByeT TpH MeTOZa pacdeTa HOPM pacxo/a TOILTHBA:

— pacueTHO-aHAJIUTHYECKUI, OCHOBAHHBII Ha ONPENENIEHHH PAcXoja C
Y4ETOM KOHCTPYKTHBHBIX OCOOCHHOCTEH MAllIMHBI M YCIIOBHH ee paboTH;

— ONBITHBI, OCHOBAHHBI HAa JAaHHBIX, MOJYYEHHBIX B Pe3yJibTaTe JKC-
nepuMenTa (B 1a00paTOPHBIX WM MPOU3BOJICTBEHHBIX YCIOBHSAX );

— pacueTHO-CTaTUCTUYECKUH, OCHOBAHHBIM HAa (AaKTHUECKHX JAHHBIX 32
NpeIIeCTBY FOLIHIA TIEPUO/.

[pu pacuere HOpM pacxojia TOIIMBA HEOOXOJUMO YUUTHIBATH YCIOBHS
IKCILTyaTalluy MaIl¥H:

— B IepuoJi OOKaTKM MAlWH M WX JBHUTraTeleld MHIMBHIYalbHas HOpMa
pacxoja TOIJMBa NoBbIIAaeTcs Ha 5 %o;

— rpu paboTe B X0JIOTHOE BpeMs roja (IIpu TeMIepaType Bo3LyXa HIKe
HyJIs1) MTHIAMBHyaJbHbIE HOPMBI pacxo/a TOMnBa yBeanunpatores 10 10 %
B paifoHax ¢ yMepeHHbIM KIUMAaTOM.

6.2. HopmupoBaHue pacxoaa TOMJIUBA AJIs1 ABTOMOOUIei

Hdnst aBromoOusiel AedCTByeT cucTeMa HOPMHUPOBAHUSI TOIUIMBA, yUH-
THIBalOIasi MpoOer M TpaHCHOPTHY pabory. Hopmer pacxonma TormBa
pa3pabarbiBalOTCsl JJIsl  OTAEJIbHBIX MOJEJIEeH TPaHCIOPTHBIX CPEICTB.
OOBIYHO HCTIONB3YIOT JIMHEHHBIE HOPMBI pacxo/ia TOIUIHBA, T. €. PacxXoj Ha
HENPOM3BOAUTEIbHBIM Npoder aBTomMoOuis (nepeMenieHue COOCTBEHHOM
MAacCHI B OTIPE/IEJICHHBIX yCIOBHIX dKCILTyaTalliu).

[ToTpeGHOCTH TOTIIMBA /JIT AaBTOMOOHUJIST PACCUUTHIBACTCS 110 (hOpMyJIe

QaBi:Hn'er/IOO(l +0901 I[)a (61)

rae (., — MOTPEOHOCTH TOTUIMBA JJIsi OJHOTO aBTOMOOWIS, 1; H, — muHeH-
Has HopMa pacxopaa TorumBa Ha 100 kM mpobera, 1; L, — IUTAHOBBIA TpO-
Oer aBTOMOOWIIS, MPUHUMAEMBIN PABHBIM Ly cyr, KM; [l — TONOIHUTENBHBIIH
pacxoll TOIUIMBA, YUYUTHIBAIOUINI BpeMs r0/ia, BBICOTY HaJl YPOBHEM MOpS U
npyrue $hakTopsl, %.
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Torma ruraHoBEIN MpoOeT BceX aBTOMOOMIIEH ompeneauTcs mo hopmylie
L= ch ey’ N, (6.2)

rae N — 9uciio aBTOMOOUIIEH.

6.3. PacueT rogoBoii HOpMbI TOIJIMBA ABTOMOOUJIEi
HA MpeanpUsTHH

Ha Bce oOcnyxuBaeMble aBTOMOOMIIN TOA0Basi HOPMa pacxoja TOILIMBA
paccunThIBaeTCS 3a MeproJl OOKATKHM, JIETHUI W 3UMHUI TIeproasl 1o (op-
MyJe

QaB p 001y = QaB mp 00K + QaB TIp JIETH + QaB TIp 3UM- (63)

HepI/IOI[ 00KaTKu a0 HepBOi/'I 3aMCHbI Macjia B CPECIHCM IIPUHHUMACTCA:
ch 00K — 1000 k™.
Pacxon mMacia B meproa 0OKaTKK PacCYUTBIBAETCS 1O (GopMyJIe

Qasnp oo = Hy - Lnn/loo(l + 0,01 I[) LCp o6k * IV, (64)

rie Leposx — CPEIHUN MPOOEr 10 NepBOil 3aMeHbl Macna; N — YHCIIO0 aBTO-
MoOuneH; Qagnp ook — B MIEPHOJL 0OKaTKM ABuratens koddduuuent J] =5 %.
Hamnpumep, nuHeitHas HopMa pacxojna TOILTHBA id aBToMobmieii BA3
B cpeanem cocrasiser 8,5 1/100 kM, konuuecTBo aBromobOumiied N = 240.
Cpennuii npober aBTomoOmist 26 000 kM. [lnaHoBBIN Mpober aBTOMOOHIS
NPUMEM PABHBIM CPEAHECYTOUHOMY MPOOEry: Ly = Lepeyr = 112 kM.
i maHHOTO IpUMepa HopMa pacxojia Ha Bce aBTOMOOWITH COCTaBHT

Ousp s = 8,5 * 112/100(1 + 0,01+ 5) 1000 - 240 = 24 000 1.

Paccunraem pacxom Macia B JI€THUH TIEpHO/T.
Cpennuii mpober B JIETHHIA IEPUO OTpeeisieTcs o hopMyie

Lep e = (Ley — 1000)/2. (6.5)

Has mpumepa: Lep sers = (26 000 — 1000)/2 = 12 500 km.
Koadduuuenr [| B nernuit nepuoxa pasen 0 %, Torma HopMa pacxojia
TOIUJIMBA Ha BCE aBTOMOOWIIN pacCUUTHIBaeTCs 1Mo Gopmye

QaB np eTH Hy - Lnn/loo(l +0,01 JI) ch e " IV, (6.6)

rl€ Lep nern — CPEAHUIM IPOOET B IETHUH NEPHUOL.
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Ilo OaHHbIM, IPUBCICHHBIM B MPUMEPE, pacXxo TOIJIMBA B JICTHHUH TIe-
puoa COCTaBUT

Qas np sern = 8,5 - 112/100(1 + 0,01 - 0) 12 500 - 240 = 285 600 km.

B 3umHMii nepuoj cpenHuii npoOer NpUHUMAETCs PaBHBIM CPEAHEMY
JeTHEMY IPOOEry, T. €. Lep s = 12 500 kM.

Koadduumenr [ B 3umuuii nepuon pasex 10 %, roraa Hopma pacxoza
TOIJIMBA Ha BCE aBTOMOOWIIN pacCUUThIBaeTcs 1o Gopmyre

Qasnpsun = Hy * Ly /100(1 + 0,01 1) Lep s * N, (6.7)

rie Lep -y — CpeTHUN IPOOET B 3UMHUI IIEPUO/,.
st MTaHHOTO TIpEMEpa Pacxo TOTUTHBA OyIeT

Qasrpsn = 8,5 - 112/100(1 + 0,01 - 10) 12 500 - 240 =314 160 .

Toryma coriacHO AaHHBIM TpHUMepa oO0Ias roaoBas HOpMa TOIUTHBA,
paccuntanHas o Gopmyie (6.3), Oymer paBHa

Qas np o5 = 24 000 + 285 600 + 314 160 = 556 920 1.

6.4. PacyeT rogoBoii HOpMbI TOMJIMBA JJI1 ABTOMOOMJIEi
rapaHTUMHOIO U MOCJIErapaHTUHHOr0 00CTyKUBAHMS

B rapanTuiiHblii NEpUO, BO BTOPOW WM MOCIEAYIOLIUE TOAbI IKCILTya-
Tanuy, oOKaTka He MPOBOAMTCS, TOITOMY PACXO TOTUIMBA aBTOMOOWMIISIMHU
paccuyuThIBae€TCS TOJBKO B JIETHHH WM 3UMHHN mepuoa. Ilpm stom mpoOer
aBTOMOOWJIS B JICTHHUI W 3UMHHUN eproT OyIeT paBeH

LCP M ch JeTH ch /2.

Ins npumepa, cpefHss HapaboTKa B 3UMHHI U JIETHHH TIEpHOJ cOCTa-
BUT: Ly = Lep ners = 26 000/2 = 130 00 xm.

Koadpdumment /| B nerHuit mepuox pasen 0 %, Torma HopMa pacxona
TOTJIMBA HA BCE aBTOMOOWIIM B MEPHUOJ TAPAHTUHHOTO M MOC/IerapaHTUITHO-
ro 00C/1yKHUBaHUS PACCUUTHIBACTCS 110 POpMY.JIe

QaE IIp JIETH = HJ'I ) l‘l'[.]'l/l()()(1 + 0,01 H) LCp JICTH (NF + NHF), (6‘8)

rae N, — KOIN4ecTBO aBTOMOOMIEH, 00CITy)KNBaeMbIX B TapaHTHUHHBIN TTe-
puon; Ny — KOJMYECTBO aBTOMOOWIIEH, OOCTY>KHMBa€MBIX B IOCIETapaH-
TUWHBIA IEPUO/I.
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Qas np nern = 8,5 - 112/100(1 + 0,01+ 0) x
x 13 000 (2520 +2160) =5 791 968 n.
[TpoGer B 3uMHMI TIepHONl IPUHUMAEM PaBHBIM MPOOETy B JIETHHH Tie-
puox.
Koadpdumment J| B 3umumit nepuon paser 10 %, Torma Hopma pacxona
TOIJIMBA Ha BCE aBTOMOOWIIN B 3TOT MEPHOJ PACCUUTHIBaeTCs 1o Gopmyie

Qas np3um H,- Lnn/loo(1 +0,01 »Z[) LCP 3uM (NF + NHF): (69)

Oannp o = 8,5 - 112/100(1 + 0,01- 0) x
x 13 000 (2520 +2160) =6 371 165 1.
Toraa oOiast rooBast HopMa ToriuBa 1o gopmysie (6.3) Oyaer paBHa
Ousnposu =5 791968 + 6371 165 =12 163 133 n=12163,133 1.

OO6mrast ToToBasi HOpMa TOTUIMBA COCTaBUT C YYETOM TapaHTUHHOTO U
mocierapaHTURHOTO o0cyx uBanus mo Gopmye (6.3)

Qoo =556 920 + 5791968 + 6 371 165 =12 720 053 .

6.5. HopmupoBaHue pacxoaa macen

[Tpu HOpMEpPOBAHUHM pacxoja Mace JJIs MAIllMH MOTYT YCTaHABIINBATh-
Csl MHIUBUAyalbHbIE HOPMBI, HO Yallle OHHU OTIPENEeNSIFOTCS B TPOIEHTaX OT
pacxona torunBa wiv B nutpax (kr) Ha 100 1 pacxoma torumsa. [lpu ot-
CYTCTBUU WHAWBHIYaIbHBIX HOPM TNPHUHUMAIOT CIEIYIOIIUN pacxo] cMa-
30YHBIX MATE€pPUAJIOB: MOTOPHBIX 2,5...5 %; Tpancmuccuonneix 0,5...1,2 %;
crnenuanbHbix 0,1...1,0 %; mnactuuneix 0,2...0,3 % oT pacxoma TomiuBa B
3aBHCHMOCTH OT KOHCTPYKIIMHM MalIuHbL. TakuM oOpa3oM, pacxom Macel H
CMa304YHbIX MAaTEPHAJIOB paccuuTaem o Gopmyiie

QMac = Qon/ ch : H : 1072,

roe H — nons.
[Ipumep pacdera Ans pa3TUIHBIX CMa30YHBIX MaTEPHAJIOB:
MOTOpHBIE Macha: 12 720/2600 - 3 % = 0,15 xr/100 kMm;
TpaHCMHCCHOHHEBIE Macna: 12 720/2600 - 0,8 % = 0,04 kr/100 kMm;
crielialibHbIe Maca: 12 720/2600 - 0,5 % = 0,02 xr/100 xwm;
IUIACTUYHBIE CMA3KH: 12 720/2600 - 0,25 % = 0,01 xkr/100 km.
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HcxonHble TaHHBIE IO BapHaHTaM JaHbl B Tabm. 6.1.

Tabnuma 6.1
Hcxoanblie JaHHBIE 10 BADHAHTAM

Ho- %

Mep Mapka H,/100, L L |~ IlL ~ N N
BapH- ABTO M L D cp npoder fi m

aHTa
1 BA32106 8,5 100 |3 10 990 290 |24 000 (2000 |2200
2 BA32170 11 112 |8 15 800 300 {30000 |2200 |2500
3 BA32121 12 115 |4 8 700 |200 {20000 |1100 |1500
4 T'A3 9,5 120 |7 9 500 400 {45000 |1400 |1700
5 VA3 6 130 |3 6 400 | 500 |40 000 (2700 |3000
6 TOYOTAK |75 117 |6 11 850 {350 {27000 |2100 |2400
7 VOLVO 6,5 135 |5 13 770 | 450 |47 000 [3300 |3700
8 SUZUKI 5,5 125 |9 14 630 320 |35000 {3100 |3500
9 TOYOTA 6,7 140 |10 |15 900 260 |38 000 |[1900 |2300

KARMI

10 MERCEDEC |7 143 |11 |17 940 420 |29 000 |1500 | 1800
11 TOYOTA 5 150 |12 |16 600 450 {35000 |1200 | 1600
12 TOYOTA 8 145 |2 18 450 600 |25000 |1150 |2000
13 SUZUKI 9 165 |4 12 550 | 610 [42000 |2100 |2500
14 MERCEDEC |10 122 |8 15 980 | 700 |50 000 [5000 | 6000
15 VOLVO 12,4 132 |85 |13 480 | 800 |52000 |[6000 |8000
16 LEXUS 15 160 |95 |14 510 220 | 170 000 | 8000 | 9000
17 T'A3 10 170 |3,5 |85 990 {900 |50 000 [2500 |2800
18 VA3 9 155 |45 |10,5 |880 (950 |70000 |3500 |3700
19 TOYOTAK |55 147 (2,5 |13,5 |[1100 |850 |80 000 |4500 |4900
20 LEXUS 11,5 135 |6,5 |14,6 |1200 (880 | 120000 | 9000 |9500
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IIpakTuyeckas padbora Ne 7
Pacuer iu3uHroBbIx miaarexei [7, 8,9, 10, 11]

Henp padorsi: onleHUTH 3PPEKTUBHOCTH HCIONB30BAHUS JIN3WHTA I10
OTHOIIICHUIO K KpeaAuTy OaHKa.

B cTpykTypy TU3WHTOBBIX CHIENOK BXOJST CIEAYIOIINE DIeMEHTHI:

— (hMHAHCOBKIN — HEOOXOAMMO 3HAHWE OCHOBHBIX YCJIOBHI (DMHAHCHPO-
BaHHUSA, a TaKXKe yMEHHE OLlEHUBaTh PHCKH M CTOMMOCTH KaIUTAaJOBIIOXKe-
1317040

— IOpUIUYECKH — HEeOoOXOIWMO 3HATh 3aKOHOJATENBCTBO CTPAHBI I10
rPaXJIaHCKOMY TPaBy, KOMMEPIMH U HAJIOTOBOW MOJMTHUKE Y BCEX y4acT-
HUKOB CIIEJIKH;

— KOMMEPUYECKHii — HEOOXOJUMO 3HATh COCTOSIHUE COBPEMEHHOI'O PhIH-
Ka U 1ICHbI Ha 000pY/1I0BaHKE KaK 00bEKTa JIM3UHIA;

— OyXrantepckuii — HeoOX0IUMO 3HaHHe OyXTalTepCKOro y4era, OT4eT-
HOCTH 110 JIM3UHTY U NOJUTUKH 110 aMOPTU3aLIUY;

— TEXHUYECKHN — BOXKHO YMETh OIEHUBATh, KAKUX CHEIHAINCTOB HE00-
XOJIMMO HAUTH I TEXHUYECKON IKCIEPTHU3bI JIM3UHIOBOIO IPOESKTA.

CrienmuaiiicT AODKEH yMETh JOTOBApUBATHCS C W3TOTOBHUTEIEM O IIO-
CTaBKaxX W rapaHTUsIX 10 TEXHUYECKOMY OOCIYKMBAaHUIO O00OPY/OBaHUs C
MOCTIEYIOMIMM KOHTPOJIEM TIPH €r0 SKCILTyaTalllii B TeproJl NeHCTBHS JIH-
3HHTA.

KoppekTHOCTh MCTIOTB3yeMBIX JaHHBIX MPOBEPSIeTCS B Mpollecce WHBe-
CTHUIIMOHHOTO aHaJn3a, PACCUMTHIBAIOTCS M AHAIU3UPYIOTCS TMOKa3aTeju
3¢ (HeKTUBHOCTH WHBECTHIIN, TNIATEXKECTTOCOOHOCTh U JIMKBUIHOCT.

[Mox NU3MHIOBBIMH TJIATEKAMH MOHUMAETCSl O0IIAsi CyMMa, BbIMJIauu-
BaeMas JH3WHTONOJydYareleM IJM3WHTOJATeN0 3a TMPEeJIOCTaBIEHHOE eMy
MPaBO TMOJIb30BAHKS UMYIIIECTBOM.

[pu 3akmodeHnn IOTOBOpa OMpeAenseTcs O0IIas cyMMa JH3UHTOBBIX
raTexei, oopMa, METOA HAYNCIEHUS, TIEPHOJUIHOCTD U MOPAIOK YIUIATHI.
Cyl11ecTBYIOT pa3Hbie (hOPMbI OILIATHI:

— JIEHbT'aMU;

— B BUJIE NPOAYKLMU WU YCIYyT JU3UHIONO/Iy4aTe/si, IeHa Ha KOTOPbIe
YCTaHaBIMBAETCSA B COOTBETCTBHH C IEHCTBYIOIINM 3aKOHOJATEITHCTBOM;

— CMELLIAHHAs.

Cy1iecTBYIOT pa3THyHble METOABI HAUYNCIIEHHUS JIN3UHTOBBIX TLTATEKEeH:

— «c (hUKCUPOBAHHOMW 00LLIEH CyMMOy, Korua oduas cymma riaTexei
HAYHCISIETCs paBHBIMH JIOJISIMUA B Te€UYE€HHE BCErO CpOKa JO0TOBOpPa B COOT-
BETCTBUU C COTJIACOBAHHOW CTOPOHAMH MEPUOIUUHOCTHIO;
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— «C aBaHCOM», KOTJla JIM3UHTOMNOJy4YaTellb MpU 3aKJII0YEHUH JIOTOBOpa
MpeoCTaBIsIeT JU3UHTONATEN0 aBaHC, a OCTajbHasl 4YacTh JIM3MHTOBBIX
MJIaTeX el HauYMCIsAeTCsl TaK JKe, KaK B MPEeJIbIAYILIEM METO/IE;

— KMAHUMAITBHBIX TIaTeXxel». B aToM ciydae B o0y cymMMy Imarte-
J)KeW BKJIFOYAIOTCS: CyMMa aMOpTHU3alMU JIM3UHIOBOIO MMYUIECTBA 332 BECh
CPOK JEHCTBUSI TOTOBOpA, IJIaTa 3a UCIOJb30BaHHBIE TU3MHTONATEIEM 3a-
EMHBIX CpEJCTB, KOMHUCCHUOHHOE BO3HArpakJeHWE M Iiara 3a JIOIMOJHU-
TeJbHBIE YCIYTU JIM3UHIOAATENs, MpeayCMOTPEeHHbIE NOroBopoM. B 3tH
MJIATEXKU TAKKE BXOJUT CTOMMOCTh BBIKYNAE€MOIO JIM3UHIOBOIO UMYUIECT-
Ba, €CJIM 3TO MPELYCMOTPEHO JOTOBOPOM.

B noroBope nu3uMHra ycTaHaBJIMBAIOTCS: IMEPUOJUYHOCTH BBHIIJIAT U
CpPOKHU OIUIaThl MO yKciaM Mecsua. [1o coriaieHuo CTOpOH B3HOChl MOTYT
OCYIIECTBJIATHCS PABHBIMU JIOJSIMU, B YMEHBIIAIOUIUXCS WU B yBEIUYH-
BalOLLUXCS pa3mMepax.

7.1. Hanoroo0J105keHue JIM3UHTOBBIX Onepauuil

Cy1ecTBy0T cielyouue JbroThl 10 HAJIOTY Ha MPUObUIb IIPU UCHONb-
30BaHHUH JIM3HUHIA.

1. OcBoboXXIEeHNE KPENUTHBIX YUPEKACHUI OT yIUIaThl HAIOTa Ha MpH-
6I>IJIB, MOJIY4YCHHYIO0 UMH OT ONPCA0CTABICHUSA KPECAUTOB Cy6T>eKTaM JIN3WUHIa
Ha Ccpok 3 roza u Oonee.

2. OTtHeceHue Bcer CYMMBI JIM3UHT'OBBIX nnaTemef/'I, BKJIKOYas MPOLCHTHI
3a KpeJuT, Ha ce0EeCTOMMOCTD POIYKIUHU JTH3UHT OOy YaTes.

HeiictBytommii mopsaox wHauncinenuss HJIC npemxycmarpuBaer ciemyto-
mee: 00beKTOM HAIOT000I0XKEHHUS SBISAETCS BRIPYUKa, OJTy4aeMas OT OKa-
3aHMs YCIYT MO claue UMYLIECTBA B aPEH]Y U 10 JIU3UHTY.

JIM3MHTOBBIN TIATEXK BKIIOYAET B ceOsl:

— CyMMBbI, BO3MECIIAIOIIUE CTOUMOCTD JIM3UHI'OBOTO UMYIIICCTBA,

— IJIATY 33 KPEAMT, UCIOJIb3YEeMblil JM3UHIOATEIEM HA MPUOOPETEHUE
00bEKTa JIN3UHIa;

— KOMUCCUOHHOE BO3HAIPAXKEHUE JIM3UHIOJaTels;

— Ipyrue 3aTpaThl JU3UHTOAATENs, IMpeNycMaTpUBacMble IOTOBOPOM
JIM3UHrA.

JIn3uHT N03BOJIAET YOOBIETBOPATh UHTEPECH U POU3BOAUTENEH, U MIO-
Tpeburenell. JJoroBopHbie OTHOLUEHHUS, NOAKPEIIEHHbIE aBaHCOBBIM ILja-
TEXXOM, MO3BOJIAIOT MOCTAaBIIUKY CIUIAHUPOBATh CBOIO paboTy, mpenocTa-
BUTb 6aHKy 000CHOBaHHEBIE rapaHTyUU MOJ MO3TAMHOC KPEAUTOBAHUE TPO-
Iecca NMPOU3BOJCTBA, yBS3aTh KOHEUHBIE PE3YJIBTATHI C IOCIEAYIOLIUMHU
JACHCKHBIMU NMOCTYTIJICHUSMU OT 3aKa34yHrKa.
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7.2. Ouenka 3¢ GeKTUBHOCTH UCMOJIb30BAHMS JIU3UHIA

IMpu BBIGOpE cnocoba (QuHAHCUPOBAHMSI MHBECTULMOHHOIO IPOEKTa,
AMesl TIPH 3TOM HHQPOPMAIIHIO O pa3Mepe €KEeTOTHOT0 JTHU3UHIOBOTO IjIaTe-
ka Ui 00 001Iel cyMMe JTM3MHTOBBIX TIJIATEXKEH 3a BECh CPOK HMCITOTh30Ba-
HUS WMYIIECTBa, JIN3WHTOINONYYATENI0 HEOOXOMUMO MPHHATH TPaMOTHOE
yrnpaBJeHueCKoe pemieHne. B ciydae oTCyTCcTBHS COOCTBEHHBIX CPEICTB
(mHAHCHPOBaHUS BEIOOD JeNaeTcs MeXIy IBYMS BapUaHTaMM:

— MCIIOJIb30BAHUE JIU3UHTIA;

— UCTIOJTh30BaHUE KPEeTUTOB OaHKa.

[Tpu 5TOM MPOUZBOAUTCS pacyET JOMOTHUTEIHFHOTO d(DdeKTa OT TU3NH-
ra 70 CpaBHEHHIO C WCIIONIb30BaHUEM KPEIUTOB I UHAHCHPOBAHUS MPO-
€KTa.

Hanpumep, nepen mpeanpusiTueM CTOUT 3a7ava: B3ATh CTAHOK B apeHIy
Ha YCJIOBHSX JIN3MHTA WIIH KYIIUTh CTAaHOK B KpenuT. CTOMMOCTh CTaHKa Ha
peiike cocrasiser 100 000 py6. Cpok 1osie3HOr0 MCHOJIb30BaHUs 000PY-
noBanus S5 ner. ExeronHas HopMma amoptuzanuu coctabisgeTr 20 %. Ilpo-
LEeHTHasl cTaBKa 3a Kpeaut — 15 %. KoMuccnoHHOE BO3HATpaXKIE€HUE JIH-
3MHTOAATEINI0 COCTABJIAET €KETromHO 5 % OT CTOMMOCTH cTaHKa. JloroBop
JIN3MHTA 3aKJIFOYEH Ha S5 JIET.

Pacyer a¢dexTHBHOCTH TM3WHTA OCYIIECTBIISETCS B HECKOIBKO ATAIOB.

Jtamn 1. PacyeT cTONMOCTH TU3MHTOBOTO TUIATEXA B PACUYETHBIN TOJI.

Pacger pasmepa exeromHoro nu3uHTOBOTO TUatexa (JII1) paccuntriBa-
ercs o popmyie

JII=(K+ g+ Kg)/ T2, (7.1)

rae
Mx=K-0,15+ (K -K,) 0,15+ (K - 2K;) 0,15 +
+ (K -3K;) 0,15 + (K — 4K7) 0,15,

JITT = (100 000 + 45 000 + 25 000)/5 = 34 000,

rae K — ccyna Ha Bech IepUOJI MCIIONB30BaHUs 00beKTa (HalpuMep, paBHa
cTonMocTu cTtaHka); [lx — muaTta 3a pecypcsl B Clly4ae UX PaBHOMEPHOTO IO
rogam moramienns (K;) 3a BeCh CPOK HCIIONB30BaHUs cTaHka mox 15 % ro-
J0BbIX, Py0.; K, — KOMUCCHOHHOE BO3HArpaxjaeHue, pagHoe 5 % ot crou-
MOCTH cTaHKa, T. €. 5000 py0. B ron; 7> — CpOK IOJIE3HOT'O MCIIOIb30BaHUS
CTaHKa 5 JIeT (CPOK JIM3UHTA).

Iran II. 3Has cyMMy €KEeroJHOro JU3UHIOBOrO IIATEXa, MOXKHO OlLie-
HUTH €XKETOJIHYIO TUIATy OaHKY JUIsl MTOTAIICHUSI KPEIUTA 3a TATh JIET B pa3-
Mepe 100 000 py6. mox 15 % romoBbIX.
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Pacuer pa3zmepa exerogHoOro mjiarexa rno KpeauTy Ha MOKYMKY CTaHKa
U TIPOIICHTOB TIO0 KPEJANUTY TPH YCIOBUH, YTO OH TPEJOCTABNSETCS Ha 5 JeT
moxa 15 % romoBeIX, MPOU3BOUTCS TIO POpMYyIIe

I =K Kau, (7.2)

I, =100 000 - 0,29832 =29 832 py6.,

rae Il, — exxeroqublii muarex no kpeaury, py6.; K., — koapdunuenr ax-
HYUTETa, MMOKa3bIBAIOIIMI pa3Mep €XeroJHbIX Ijiarexeld OaHKy C yuyeTom
MPOIIEHTOB, OIpeeNsIeTcs Io popMmyie

Ko =i (1+ i/ (1 +i)' = 1], (7.3)

re i — roaoBas NPOLEHTHAS CTABKA, yMHOXKEHHas Ha 107>, 7 — KojuuecT-
BO JIET TIOTAIIEHUS CCY/IBI.

N3 a1oit cymmer 20 000 py6. OTHOCATCS HA €XKETOIHOE TIoTalIeHNe CCy-
Ie1, a 9832 py0. — Ha TIoTallleHre POIIEHTOB 32 KPEINT.

ITpenBapuTenbHblil aHaaU3 MOKA3bIBAET, UTO €KETOJHBIM pa3Mep Ju-
3UHIOBOIO miarexa cocraniser 34 000 py0., a exXeroaHblii pa3mMep Iiate-
JKa 10 KpeauTy OaHka — 29 832 py0., uro Ha 4168 pyO. MeHbIIIE, T. €. Kpe-
JUT BbITOJIHEE, YeM JIM3UHI. OJHAKO €CliM KPEeAUT UCHOJb3yeTcs i u-
HAaHCHPOBAHHS WHBECTHUIIMOHHOTO MPOEKTa, TO TAKOW BBIBOJ JIENATh MPEXK-
nespeMeHHo. [loaToMy nmepexoanm K cneayromemMy dTamy.

Iramn I1I. PaccuntaeM BO3MOXKHBII PUPOCT MPUOBLITH.

[Mnatexu 1Mo JU3UHTY NOJHOCTHIO BKJIIOUYAIOTCS B CEOECTOMMOCTD €3Ke-
ronHo B cymme 34 000 py0., B To BpeMs Kak IIpH HCIIOJIL30BaHUN KpeauTa
B ce0eCTOMMOCTh BKIIFOUAETCs TOJIBKO cyMMa amopTr3aunu (20 %), paBHas

A=K -209% /100,
T. €. U1 mpuBeneHHoro mpumepa A; = 100 000 - 0,2 =20 000 py6.
Torna exeroHblil npupocm NpUOBLIN 3a CYET 3TOro (hakTopa paBeH
Ip=JII-4,, (7.4)
1. e. II, =34 000 —-20 000 = 14 000 py®.
Tak kak 3Ta cymma npuObLIM MOAJCKUT HAIOTOOOI0KEHHUIO 10 CTaBKE

35 %, nonomautenpHas npuobLb (I1,) A TpeanpUATHS OT UCTIOIB30BAHUS
KpelnuTa orpejessiercs no Gopmylie

I, = 11, (100 — 35) / 100, (7.5)
T.e. II, = 14 000 - 0,65 = 9100 py6.
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Taknm 00pa3om, TOXOX OT WCIONB30BAHUS KPEIuTa JOTOIHUTENHBHO
YBEJIMYUTCS IO CPABHEHHUIO C JIM3UHTOM.

Itan 1V. Paccunraem HanmoroBeiii 3 (ExT s TpeanpusThs, TOTyIeH-
HBI B CBSI3M C HCIIONIE30BAaHUEM JIBTOTHI MO HAJIOTY Ha MPHUOBLTH B JIOJH,
WAyLIeH Ha TmoraieHne Kpeanrta 6aHka.

HanorooGnaraemast mpuObUTh YMEHBIIUTCS HAa CYMMY, IpeaHa3HadeH-
HYIO JUTSI TTOKYTIKM CTaHKa MPHW UCTIONB30BAHNHT KPEInTa.

Hanoroseiit a¢)ekT OoT 3TOH NBrOTHI NMPH CTaBKE HATOTOOOIOKEHUS
35 % cocraBuT

3(1)1 = A1 : 0,35

B mpumepe ctommocTs cranka cocrtaiser 100 000 py6. amopTuzanu-
OHHBIC OTUnCIIeHUS B pacuete Harox A; =20 000 py0., cienoBaTensHo,

D¢, =20 000 - 0,35 = 7000 py0. B pacueTe Ha rOL.

Utak, B pe3ysbpTaTe UCMOIB30BAHUSA KPEIUTA Y TPEINPUATHS JTOTOTHU-
TEJILHO OKAXETCsi B 000pOTE CPEACTB HA CYyMMY COIJIACHO

C06:A1 +Hﬂ+9¢1a (76)

T. €. Cos=20000+ 9100+ 7000 =36 100 py6.,
rae A, — CyMMa €XKETolHOM aMOpTH3aluu; Oy, — HAIOTOBbIH d(QeKT OoT
HCITOJIB30BaHMUA KpeanuTa OaHKa IS KalTUTAIBHBIX BIOKCHHI.

CrnenoBaTenbHO, €CIU pa3MeEp €XKETOJHOTO IUIaTeXa Ha MOTalleHUE
KkpenuTa paBeH 29 832 py0., a TOIMOJHATENBHBIA €KETOTHBIN TOX0J COCTaB-
asier 36 100 py0., TO mpemnpusThe CMOXET MOJHOCTHIO PACCYMTATHCS C
0aHKOM II0 KpeIUTY, He UCIBITEIBAs (DMHAHCOBBIX 3aTPyAHCHHM.

OnHako MPpW UCTOJIB30BAHUH KPEIUTA CTOMMOCTh CTAaHKA MPUHUMAETCS
Ha OaylaHC TIPeNNPUATHS, IO3TOMY HAYUCISAETCS HAJOT Ha MMYIIECTBO MO
craBke 2 % romoBeIX. [Ipy 3TOM HAJIOT HA UMYIIIECTBO BHOCHUTCS B OHOKET
OT OCTATOYHOW CTOMMOCTH W CPEJIHHI pa3Mep €XeTOJHOTO IiaTexa 3a Te-
PYOA MCIIOJIB30BAHNS UMYIIIECTBA MOXKHO PACCUMTATh MO Cienytomei gop-
MyJie

Ho = (K + Koe)/2 - Ko / 100, (7.7)

T.¢. H,, = (100 000+ 0)/2-2/100=1000 py®.,

rne H,, — €XKErojHbIi pa3Mep Hajlora Ha UMYIIECTBO, py0.; K — mepBoHa-
YyajbHasl CTOMMOCTh uMyInecTBa, paBaas 100 000 py6.; K., — ocTaTouHas
CTOUMOCTh UMYyIllecTBa, paBHas 0; K,, — cTaBka Hajora Ha UMYIIECTRBO,
paBHas 2 %.
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Paccunraem a¢ ekt peannzanny MHBECTUIIMOHHOTO MPOEKTA C UCITOIb-
30BaHUEM JIN3HHTA.

JlomoTHNTeNbHBIA SKOHOMHUYECKHI 3P QEeKT TpH WCMOIB30BaHUH JIH-
3WHIa BMECTO KpeuTa OaHKa pacCuuThIBaeTcs 1o Gopmyne

9¢2:HK—A1—9¢1—HH+HHM, (78)

T. €. Dp, =29 83220000 — 7000 — 9100 + 1000 = — 5268 pyo.

Pe3ynbTaThl pacueToB MOKA3bIBAIOT, YTO UCMONB30BaTh KPeauT OaHKa B
JAHHOM cJly4ae BbIrOJiHee, YeM MpHoOperaTh 00OpyAOBaHHE HA YCJIOBHUSX
nu3uHra. B mocnenHeM ciydae ymep0 (1moTepu) MpempHATHA 3a TOX CO-
craBsT 5268 pyo.

DTOT BBIBOJ IPAaBOMEPEH IS BCEX CIIydaeB, KOTJa pa3Mep eKeroaHo-
ro Iiateka o J0roBOpY JIM3MHIA MPEBBILIAET CYMMY €XErOJIHBIX IJiaTe-
Kel 10 KpeAUTHOMY JOTOBOPY M JIOTOJHHUTEIBHOTO (CPaBHHUTEIBHOTO)
s dexra.

Ecnu nononuutensHbIi 3 (eKT OT IM3NHTa B CpaBHEHHUH, HAIPUMED, C
KpPEIUTOM HMMEET OTpHLATEeNbHOe 3HAYeHHE, TO HMCIIOJIb30BAHME JIM3UHTA
HeappekTHBHO. 1 HA0060POT, ecir TOTIOTHATENBHEIN d3P(GEKT OT JIU3UHTA B
CPaBHEHHMHU C KPEAMTOM HUMEET TOJIOKUTENbHOE 3HAYSHHE, TO MCIOJIbh30Ba-
HUe TU3UHTa 3G (HEKTUBHO.

Jtan V. Ha 3TOM 3aKJIIOYMTENHHOM JTare pPacCUYMTHIBAECTCS CpPaBHU-
TENBHBI YKOHOMHYECKU# 3()(EeKT OT peann3anyi WHBECTHIIHOHHOTO MPO-
€KTa MPH UCTIOJIb30BAHNY JIM3MHTa BMECTO KPEIHTA!

30p = 9Hpn - 91(]3’ (79)

rae Dg, — CPaBHUTENIBHBIA SKOHOMHUUYECKUH 3P {eKT 0T peanusaniy HHBe-
CTUIIMOHHOIO MMPOEKTa MPU MCI0JIb30BAHUU JIM3UHIA BMECTO KpeauTa, pyo.;
Opps — uHaHCOBBIN 3ddexT (uncTasd NpuOBUIL WK €€ NPUPOCT) MPU HC-
M0JIb30BAaHMK JIM3UHIA I (PUHAHCUPOBAHUS MHBECTULIMOHHOIO MPOCKTA,
py06.; Dy — GUHAHCOBBIH AP PEKT OT peanu3aliu HHBECTUIIMOHHOIO MIPOEK-
Ta C UCIOJIL30BAHUEM KpeauTa, pyo.

®unaHCcOBBIH 3 dekT (drcTas IpuOBUTh MK €€ MPUPOCT) OT pean3a-
LMY MHBECTUIIMOHHOIO MPOCKTA C MCIOJIb30BAHUEM KPEIUTHBIX PECYpPCOB
0aHKa peKOMEHYETCS PACCUUTHIBATE TIO CIENYOIUM hopMyaM:

D= (PTI - C + 4,) — K, + JIH - T1, - H/ 100,

JTH =Dy, — Hyn (7.10)
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I1, =PII - C,

rae Dy — GuHaHCOBBIN 3 GEKT 0T peanns3aluy HHBECTHIIMOHHOTO NPOEKTa
C UCIIOJIb30BaHUEM KpeIuTa B pacuere Ha TOJ; MPH 3TOM HHBECTHLMOHHBIN
NPOEKT HalpaBlieH Ha OPraHW3allui0 BBIIIyCKa HOBOHM MpoayKuuu, pyo.;
PII — BbIpyuka OT peanM3aluu OPOAYKLUU, IPOU3BEACHHON C MOMOLLBIO
000pyI0BaHMs, IPUOOPETEHHOTO 32 CYET KPEOUTHBIX pecypcoB OaHka, pyo.;
C — cebecToMMOCTh peali30BaHHOM MPOAYKLUUH, BKIIOYAsi CyMMY aMOPTH-
3anui, py0.; 4; — rogoBas cymMMa aMOpPTH3alluy, HAYMCIEHHAs! OT CTOUMO-
cTH npuodpeTeHHoro obopyaosanus, py0.; T1K, — exeroansiii pasmep nia-
Tl 32 KpEeIUTHbIE pecypchl 0aHKa (BO3MEIIEHHE CCYIbl U IPOLEHTOB II0
Heit), py0.; JIH — HamoroBasi jbrora 3a BbIYETOM Hajora Ha UMYLIECTBO,
BO3HHKAOIIAs TIPU UCIIOJIb30BaHUH JJ1s1 GMHAHCHPOBAHUS MHBECTHIIMOHHO-
ro MpoekTa KpeauTa, pyo.; 1) — npuObLIb OT peanu3anui HHBECTUIIMOHHO-
ro MPOEKTa B pacyeTe Ha Tof MPH HCHOJb30BAaHMM KpenuTa, pyo.; H —
CTaBKa HAJIOTa HA IPUOBLIB, %o.

Wrak, BbIpyuka OT peanu3aliyd HPOIYKIHH, MPOU3BEAECHHON C MOMO-
ipto obopynoBanus cronmocthio 100 000 py0., mpruoOpPEeTEeHHOTO 3a CUeT
KpenuTa, ce0eCTOMMOCTh pPeaM30BaHHON NPOAYKLUWH, BKIOYAS CyMMY
amoptm3aruu 76 000 py6., romoBas cymma amoprtuzaruu 20 000 py6., exe-
TOJHBINM pa3Mep miartkl 3a KpeauT 0aHky 29 832 py0., Hanorosas JIbroTa 3a
BBEIYETOM Hayiora Ha uMmytnectBo 6000 pyO., IpuOBLTE OT peaTnu3anny HHBe-
CTMLIMOHHOIO Tpoekra B pacuere Ha roj 24 000 py0., craBka Hajora Ha
npuOsLTh 35 %.

[Momnyuaem: D, = 100 000 —76 000 + 20 000 — 29 832 + 6000 — 24 000 x
x 0,35 =11 768 py®.

@®uHaHCcOBBIN 3G GEKT OT peann3alui UHBECTUIHOHHOIO MIPOEKTa C UC-
T0JIb30BAHUEM JIM3UHIOBBIX M1aTexei (Dnp,) onpesensercs no popmynam

anpn:PH—(C+HH—A1)—H2 H/IOO,

I, =1, - I, (7.11)

rae JIIT — cymma nmu3nMHTOBBIX TUIaTeXel B pacuere Ha rof, pyo.; I1, — npu-
OBUTH OT peau3alliil WHBECTUIMOHHOTO MPOEKTa MPU HUCIOIH30BAHUH JTH-
3WHTA, OCTAJIbHBIE 0003HAYCHMS T€ K, uTO U B hopmyite (7.10).

Hcxons u3 Toro 4to cymma JM3WHTOBBIX TUIaTEXei B pacueTe Ha Troj
coctraiser 34 000 py6., a TmpuOBLIF OT peayn3alliil MHBECTUIIMOHHOTO
npoekta (I1, =24 000 — 14 000 = 10 000 py6), Dnps = 100 000 — (76 000 +
+34 000 —20 000) — 10 000 - (35/100) = 6500 py6.
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Taknm oOpas3om, Ui MPUBEIEHHOTO MpUMepa YyIepO OT peamn3anuu
WHBECTHIIMOHHOTO TPOEKTa C WCIOJIh30BAHWEM JIM3WHTA 10 CPABHEHHIO C
WCITOJIF30BAHNEM KPEINTA B PacUeTe Ha TOJ] COCTABUT

Dep = 6500 — 11 768 = —5268 py6.

s aHanuza (GakTopoB, MOBIUsABIIUX HA d(P(EKT OT pean3aluu npo-
€KTa 3a cueT Ju3uHra oT 3ddekra 3a cuer kpeauta, Bcs UHPOpPMALIUS CBe-
neHa B taou. 7.1.

Tabauma 7.1

AHann3 BJHSIHHSA (DAKTOPOB HA BO3HMKHOBEHHE AO0NOJIHUTEJILHOI0
(punancoBoro 3¢dexra 3a cueT HCNOIb30BAHUS JU3UHIA
JJ151 HHBECTHPOBAHUSA

Ne HawnmenoBanme aktopos JInzunr Kpeur Hroro
/I OaHka
1 [IpuObLTs OT peanm3anuy IpoeKTa 10 000 24 000 —14 000
2 | AmopTtH3anus —20 000 | 20000
3 J10x0]1 UTOTOBBIH 10 000 44 000 -34 000
4 | Hanor na npuOsUIb (—) 1O cTaBke 35 % | —3500 —-8400 4900
5 | HamoroBele JBrOTHI TPH HCIIONB30Ba- 6000
HAM KpeIuTa 3a BBIYETOM Hajora
Ha NUMYIIIECTBO
6 | Ilnara 3a kpenut (—) —29 832
7 | HUtoro ¢unrancoBoro 3¢ dexra 6500 11 768 —5268

W3 Tabnuiiel BUIHO, YTO MPHU KUCIOJIB30BAHUM JIM3UHTA, [0 CPABHEHHIO
C KpemuTamu OaHKa, JOXOJ OT pealn3alldd IMPOeKTa yMEHbIIaeTcs Ha
34 000 py06., Tak KaK JIM3WHTOBBIE TUTATEKH BKITIOYAIOTCS B C€0€CTOMMOCTD
npoaykuud. OgHAKO, YYUTHIBas IUIATy 3a KPETUTHBIE PECYPCHI, PaBHYIO
29 832 py6., ymenbpmenue noxoma cocraBut 4168 py6. (34 000 — 29 832).
Hapsiny ¢ atum jgoxon ot jnusunra Oynet messine Ha 6000 py6. uz-3a or-
CYTCTBUS JIBI'OT 10 HAJIOTY Ha MPUOBLIH C YYETOM YIUIATHI HAJIOTa Ha UMY-
uiectBo. Bmecre ¢ TeM marexku 1o Hajory Ha nmpuObLIb OPU UCHOJIb30BaA-
HUAW Ju3nuHTa OymyT Ha 4900 py0. MeHbIIle, YeM IPH HCIOJIb30BaHUH Kpe-
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IUTHBIX pecypcoB. Anrebpamdeckas cymMma JOTIOJHHWTEIBHBIX TOXOIOB U
MOTEpPh OTPaXKAeT CPABHUTEIHHBIN (UHAHCOBBIA 3(PQGEKT OT pear3aliu
WHBECTHIIMOHHOTO TPOEKTa 3a CYET JIM3WHTAa M KpeauTa, KOTOpBIH Oyner
paBen —5268 py6. CnenoBarenbHO, HCIOIb30BAaHHE JIN3UHTA B KOHKPETHOM
npumMepe HedpHEKTHBHO.

OpnHako eciy OBl IPEANPHUSATHE HE CMOTIIO BOCITONB30BATHCS IBIOTOM IO
HaJIOTy Ha MpuObLIb, TO 3 PexTHBHEE OBUTO OBl MPUOETHYTH K JIM3UHTY KaK
WUCTOYHHKY ()MHAHCHPOBAHHS WHBECTHIIMOHHOTO TpoekTa. Takas curyarms
MOXXET BO3HHWKHYTH, €CIIM TPEANPUSITHE HEpEeHTaOeNbHO WM €CIH OHO He
MOJTHOCTBIO UCTOJIH30BAJI0 aMOPTH3ALMIO HAa Pean3aliio IPOEKTOB.

Takum oOpazom, mpexe YeM pelnTh BOmpoc 0 GUHAHCHPOBAHUH ITPO-
€KTa, HeOOXOIMMO OINPEICIUTh CPABHUTEIIbHBIN (PUHAHCOBBIN 3 deKT pas-
JUYHBIX WCTOYHUKOB CPEICTB, M, MCXOJd W3 MAaKCHMAaJbHOTO 3HAYeHUS
JAHHOTO NOKa3aTess, MPUHATh OKOHYATEIbHOE PELIeHHE O TOM, KaKoW wuc-
TOYHUK (PUHAHCHPOBAHHWS WHBECTUIIMOHHOTO TPOEKTa OYyJeT HCIIONb30-
BaThbCS.

JIm3mHr MOXKeT craTh 3(h(EeKTUBHON (GopMOH IpearnpHHAMATEIbCKOM
JeSITEIFHOCTH B TOM CITy4ae, €Civ JIM3NHToAaTenb (pruHaHCOBasT KOMITaHW )
UCTIONB3yeT cBOOOIHBIE COOCTBEHHBIE pecypchl Ha WHBecTHpoBaHue. [Ipu
3TOM HE00X0ANMO COOIOEHNE OJHOTO HEMPEMEHHOTO YCIOBUS — JOJDKEH
BO3HUKATH JIOTIONTHUTENBHBIN 3KOHOMUYecKnd 3(h(eKT oT peannzanuu WH-
BECTHIIMOHHOTO TPOEKTa 3a CYET JIM3WHTa B CPABHEHWHU C JAPYTUMH HCTOU-
HUKaMU (PUHAHCHPOBAHUSI.

WcxonHbIe TaHHBIE IO BapUAHTaM TPECTaBICHBI B Ta0I.7.2.

Tabnuma 7.2
Hcxoanble JaHHBIE 0 BAPDHAHTAM
C Bripyuka | CeGecton- Kommuc-
TaBKa CraBka
Ho- Cpok wanora | OF PeaIu- MOCTb Haora [po- CHOHHOE
mep | Ccyma | ccymst A oo | 33 peamnsa- | C 0| UEHT BO3Ha-
Bapu- | K, py6. | 12, 6 P 4 | TPOAYK- | muH mpo- Y | ronoBoit rpaxnue-
aHTa JIeT bUIb 1, uuu PIL, | nyxuun C, HCCTBO | % | Hume K,
% ) s K % K> B
pyo. pyo. e %
1 110 000 5 28 105 000 77 000 2 15 4
2 150 000 3 47 110 000 80 000 1,5 12 5
3 200 000 4 42 140 000 90 000 2,5 11 4,5
4 250 000 6 25 170 000 92 000 1 12,5 5,5
5 300 000 7 30 190 000 110 000 3 16 6
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OxkoHuaHnue tabdbmn.7.2

Beipyuka | Cebecrou- Komuc-
CraBka CraBka

Ho- Cpox OT peaJiu- MOCTb IIpo- | cuonHOE

Hajora Hajora
mep | Ccynma | ccynsl 3anun peanu3a- LEHT BO3Ha-
Ha npu- Ha UMY~ .
Bapu- | K, pyo. 12, NpoAyK- | LMH Mpo- rofioBOit | rpaxne-
ObLIb H, IIECTBO o
aHTa JIeT v, uwmu PI1, | nykuwmu C, K. o [, % | wue K,
¢ py®o. py®o. mo 70 %

6 350 000 8 33 200 000 140 000 3,5 15,5 6,5
7 400 000 9 40 220 000 145 000 2 17 7,5
8 450 000 10 45 240 000 150 000 3 10,5 7
9 500 000 11 31 270 000 155 000 1,5 11,5 3

10 550 000 12 32 280 000 160 000 2,5 15,5 3,5
11 140 000 5 20 120 000 90 000 4 9,9 2,5
12 130 000 6 25 110 000 85000 4,5 10,2 2,8
13 210 000 4 22 130 000 90 000 3,5 11,3 32
14 180 000 7 35 150 000 110 000 2,3 19 3,8
15 320 000 13 18 168 000 120 000 4,2 17 43
16 440 000 14 22 176 000 160 000 33 17,5 4,8
17 510 000 8 19 270 000 190 000 1,4 13,5 5,1
18 240 000 15 27 190 000 150 000 1,9 14,5 6,2
19 170 000 10 17 120 000 86 000 2,2 15,8 5,9
20 520 000 16 39 340 000 210 000 2,8 18 6,5
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