4.3. METOAONOIMNA
AOJITOCPOYHOIO
NMAHUPOBAHUA SAMEHDI
OBOPYOAOBAHUA NPEANPUATUA
C YYETOM Er'o HAAEXHOCTWU
HA QJUHAMWYECKOW MOLOENN

ConosbeBa M. X., conckatenb Poccuiickoi akagemum
rocynapctBeHHoM cnyxobl npu MpeanaeHTte PO

B cTatbe npegnaraetcs MeToauKa [ONTOCPOYHOTO NMaHUpOBaHWS 3a-
MeHbl 060pynoBaHua npeanpuaTus. Metoavka 6a3upyeTcsi Ha HOBOM Me-
TOLE PELLEHNST MHOTOaKTOPHO 3aAayun 3ameHbl 060pynoBaHus. Pe3ynb-
TaTOM pacyeTa ABMSAeTCs OnTUManbHas cTpaTerysi 3ameHbl 060pyaoBaHUS
ans no6oro HayanbHOro BO3pacTa C Y4eTOM ero HaAeXxHOCTU Ha AuHaMu-
Yyeckol Mopenu, obecneunBatoLlas Npy 3TOM CHWKEHWE 3KCMIyaTauuoH-
HbIX U30EPXEK U YBENUYEHUS peHTabenbHOCT 060pYAOBaHNsS MO CpaBHE-
HUIO C BApUaHTOM 3KCnyaTaumm 6e3 3aMeHbl.

BBEAEHUE

B ycnoBusix pbIHOYHOW 3KOHOMUKM BblGOp CTparernn 3ameHbl
obopynoBaHusi  (CTaHKOB, MPOMBILUMEHHbIX TEXHOMOrUn)  Wnnm
obecrneveHnss ero paboTocnocoBHOCTU AN NPOMbILLIIEHHOrO
npeanpusTUS 0B6bIYHO JOBOMBHO CIOXEH, U AN NOMYyYeHWst Npu-
eMrneMblX pe3ynbTaToB MHOrAA MOXET OKa3aTbCsl HeLoCTaTOYHO
TONbKO COMWAHOrO OMbITa, Tak Kak OYEBWUAHO, YTO YaCTO WHTYW-
uMsi NpUBOAMT K OWWMGOYHbIM 3aknoveHnsM. Matemartuyeckoe
Xe, N B YaCTHOCTU CTOXacTu4eckoe, pacCMOTPeHWe Mo3BonsieT
Nony4YnTb NPaBUbHbIE N NETKO BblYMCIISEMbIE OLLEHKU.

AHanus TeopeTn4eckux 1 NpUKNagHbix paboT, CBA3aHHbIX C 3KO-
HOMWKOW MPOMBILLMEHHbIX NPEAnpUsiTUIA, MoKasarn, YTo B OCHOB-
HOM, C OfHOW CTOPOHbI, paccMaTpuBalOTCsl 9KOHOMUKO-MaTemarty-
Yyeckue Momenn W MeTodbl OonNTUMM3aUMM  DYHKLIMOHUPOBAHWS
npeanpuaTtus', a ¢ OpYroil CTOPOHbI, — METOAbl aHannsa Npoumsa-
BOACTBA W YNPaBMeHWsi MHBECTULIMOHHBIMW NPOEKTaMM B YCMOBUSIX
PbIHOYHOIA KOHKYPeHLINNZ,

B nnoHepckon pabote A. KodomaHa n3noxeHbl aNeMeHTbl Teo-
pUM n3Hoca W 3ameHbl 06opyaoBaHWa’. na onpeneneHns cpoka
3aMeHbl B KayecTBe LieneBoi PyHKUMMW BbICTynanu cpegHue us-
[AEPXKN KaK C y4eTOM LieHbl Nepenpoaaxu U NpoLeHTa Ha kanu-
Tan B KOHLle CpoKa aKcnnyaTtaumm, Tak u 6e3 atoro yyeta. Hegoc-
TaTKOM [aHHOro NOAXOAA SIBMSIETCS TO, YTO MOfydYeHHble pelue-
HUSi He Y4YWUTbIBAIOT BO3MOXHOCTM MHOrOLWAaroBOW 3aMeHbl W
nepenpofax Ha KaxaoMm roay akcrnnyartauum. B cBssm ¢ Tem, 4to
pelleHne O 3aMeHe NMpPUHMMAaeTCs B Havarne Kaxaoro kaneHpap-
HOro roga akcnnyarauum obopyaoBaHUS UK TEXHOMorum, To 3a-
faya o 3ameHe [eNCTBYIOLLEero aKTuBa AOKHA CBOAUTHLCS K MHO-
rowaroBoi npoueaype NPUHATUSA pelleHuin O 3amMmeHe Unu npo-
[OMKeHWUN akcnnyaTaummn. B aTom cnyyae o4eBUAHO, YTO AaHHas
3apada OTHOCWTCA K Knaccy 3afjady onTMMu3auuu AUCKPETHOW
ynpaensieMoi AWHaMWUYECKON CUCTEMbI, MOCKOMbKY ee MOoTeHLM-
anbHble BO3MOXHOCTW afeKBaTHOrO OTPaXeHUsi CBOWCTB pearb-
HbIX CUCTEM BbILIe, YeM CTaTWYHbIX MOAEnen W, Kpome Toro, K
HUM MPUMEHUM MPUHLMN ONTUMarnbHocTu P. Bennmana’.

B HacTosilee BpeMs CTaHOBUTCS BCe Ooree SiCHbIM NOrioxe-
HMe O TOM, 4YTO 3dpeKTMBHOE pelleHne npobrnem ynpasneHus
npeanpusiTUEM Ha CTPaTErMyeckoM ypoBHE — YPOBHE A0NToCpoy-
HOro NNaHMpPoBaHwWs, B TOM YMcne U pelleHne npobnemsl BbiGopa
1 aKcnnyarauum HoBoro 06opyaoBaHus, CBA3aHO C NPUMEHEHNEM
HeCKOMNbKMX PasHOTUMHBLIX MOAENen, kaxaas M3 KOTOpbIX oTpa-
XaeT onpeaeneHHbIN acnekT HEeKOTopon npobnems!* °.
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% bennman P., Kana6a P. QuHamuueckoe nporpamMmpoBaHue 1 co-
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4 ConosbeBa M.X. MHoromogzenbHbI NOAXo4 K pelleHuto npobre-
Mbl 3P HEKTUBHOrO YNpaBneHusi NPOLLEeCCOM 3aMeHbl MPOU3BOACTBEH-
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MockonbKy 3aaaya NnaHMpoBaHWs ONTUMarbHOWM cTpaTermm 3ame-
Hbl 1 SKCMyaTaumm HoBoro 06opyaoBaHus MO CBOEW npupoae sBns-
eTCsl MHOrohakTOpHOW, TO NpeanaraeMasl MeToavka AomkHa 6asu-
pOBaTbCS Ha PeLLEHUN MPOMEXYTOUHbIX 3aAay, CBSI3aHHbIX C pacye-
TOM [EHEXHbIX MOTOKOB, MPOrHO3€ PbIHOYHBLIX YCNOBWIA (NapameT-
pOB) M pacyeTe HagexHOCTU 0bopyaoBaHUsi, BNMSIIOLLAA Ha MOTOK
OyayLmx 3atpat 1 npubbiny OT UCNONb30BaHNsS 000PYAOBaHUS.

MeToanka fONrocpoYHOro NnaHnpoBaHus 3ameHbl obopyaoBa-
HUSI NPeanpusTUS CBOAMTCA K ABYM 3Tanam, a UMEHHO: aTany
NMPOrHO3MPOBaHUSA U pacyeTa [eHeXHbIX MOTOKOB U aTany pacye-
Ta ONTUMarnbHOro CPoKa 3aMeHbl Ha AVHaMWUYeCcKon Mogenu, npu
3TOM NocneaoBaTeNlbHO AOMKHbI ObiTh peLleHbl creyowne Ya-
CTHble 3aga4un n npobnemsi.

1. PacuyeT HagexXHOCTU 1 NpOrHo3npoBaHVe NPOU3BOACTBEHHO-
aKcnnyaTaumoHHbIX PacXof0B.

2. Pac4yeT AeHexHbIX 40X040B U NpUbbLINN.

3. PeleHne pekyppeHTHOro ypaBHenus P. bennmaHa ¢ yyetom
ANCKOHTUPOBAHUSI AEHEXHbIX MOTOKOB M pacyeT onTumarb-
HOW CTpaTerMmn 3ameHbl 06opyaoBaHus

CxemaTuyHO, B BuAe NOCNEeAoBaTeNlbHOCTU pellaemblx 3apad
Ha COOTBETCTBYIOLUMX MOAENSX, METOAUKA onpederieHnst onTu-
ManbHOW cTpaTerum 3ameHbl U 3Kcnnyatauuy HoBoro obopyao-
BaHusa npegcTtasneHa Ha puc. 1.

3AJAYM MOJENN PELLEHMNA
1. PacueT HagexHocTh u BeposTHocTHo-cTa- [MoTOK CyMMapHBbIX
NPOTHO3WPOBaHMUE NPO- TUCTUYECKas MOAENb N PacxofoB C y4eTOM
13BOCTBEHHO-3KCNITY- HafleXHOCTY 1 Mope- HafleXHOCTH
aTaLMoHHbIX pacxofos M PSFOB AUHAMUKM obopypaoBaHus

v

Mogenv psigos
MHAMUKM W
A ag

2. PacyeT feHexHbIX
ZHOXOAOB U MpUBLINK

(amopTU3aLMK, Haroros, N MoTok AOXOA0B U

NMKBUAHON CTOUMOCTH, aHanuTuYeckne pacxogos
6anaHcoBOW U YMCTON (pacyeTHbE) Mogenu
npuBbini) T
y
3. PelLeHue pekyppeHT- YnpaBnsemas
pekypp P OnTumansHas
Horo ypasHeHus P. Ben- ANHamMudeckas
e P cTpaTerys saMeHsl

NMaHa 1 pacyeT onTuma- Mogenb cTpaterim

o 1 akennyaTayuu
MbHOW CTpaTermy 3ameHbl 3aMeHbl

Puc. 1. Cxema onpeageneHus onTumanbHOM
cTpaTeruu 3ameHbl 060pyioBaHusA

M3 cxembl BUAOHO, YTO NpeanaraeMas MeToauka 3akrno4aeTcs B no-
crnenoBaTernbHOM UCMOb30BaHUM OTAENbHBIX Mofenei Ans nonyye-
HUSI MPOMEXYTOYHbIX PE3YNbTaToB (PELUEHWI), Cry>KaLLUX B Ka4YECTBE
UCXOAHbIX AaHHbIX AN PELLEeHNst 04epeHON YacTHOM 3aaayu.

PacuyeT feHexHbIX MOTOKOB BbIMOJSIHSIETCS Mocne NnpoBeAeHust
MCCreaoBaHusi pbiHka U onpedenenusl Ha psipax AMHaMUKK Oc-
HOBHbIX TEHAEHUWMA NOBEAEHUS PbIHOYHOW KOHBIOHKTYpbI. [ns
[AMCKOHTUPOBAHUSI [EHEXHbIX MOTOKOB MOXHO WCMOMb30BaThb
CKOPPEKTUPOBAHHYI Ha 0OOLY0 MHMMAALUMIO HOMUHaMbHY 6aH-
KOBCKYI0 CTaBKy npoLieHTa Ha kanutan a(%). B atom cnyyae, Ha-
npumep, OWCKOHTMPOBaHHasi Bbipyyka Oyner onpenenstbcs B
COOTBETCTBUM C BblpaXeHNEM:

,___ b,
“(1+a)’

roe by — Bbipyyka Ha k-M rogy akcnnyaTtauuu;

(1)

Horo o6opyaoBaHus // Mpobnembl coBpeMeHHON akoHoMMKM: EBpa-
3UNCKUIA MEXOAYHapOOHbIN Hay4yHO-aHanMTU4eckuin xypHan. CaHkT-
Metepbypr: 2007. — Ne2 (22). C. 138-141.

5 Conosbesa M.X. Mpo6nembl ahheKkTUBHOrO ynpaBneHns npous-
BOACTBEHHbIMW aKTUBaMU NPeanpuaTAS U NOAXOAbI K UX peLueHunto //
AcnupaHT, conckatenb, Ne4 (29) M.; U3a-so CnyTHuk, 2005. C. 28-32.



ConoBbeBa M.X.

a — CTaBKa npoueHTa Ha kanutan (koadduumeHT npuseaeHus,
NpyHATas HopMa JOXOAHOCTH).

1. PACYHET HAOEXHOCTWU U NPOIHO-
3NPOBAHUE NMPOU3BOACTBEHHO-
SKCIJTYATALUUOHHBIX PACXOO0B

B kauyecTBe MCXOAOHbIX AaHHbIX ANSA pelleHus 3agadn
pacyeTa CyMMapHbIX PacxOAOB Ha NraHUpPyeMblil CPOK
akcnnyatauum obopynoBaHus HeobxoaMMo pacrnonarars:
e  CpedHerofoBbIM TEMMNOM NPUPOCTa fBc CYMMapHbIX PacXon0B,;
® VHTEHCMBHOCTbIO OTKa30B, HanpuMmep, WHTEHCUMBHOCTbIO Ao
0TKa3oB 0bopyAOBaHWSA NPOMOPLMOHanbHON Bo3pacTy T 06o-
pyaoBaHust A(z) = AeT M COOTBETCTBYIOLLEN PYHKLMEN HaOex-
HocTu obopynoBaHus p(z);

e COCTaBOM U CTPYKTYPON pPacXoAoB, CBSA3aHHbIX C YCTaHOBKON

1 NPOU3BOACTBOM TOBApHOW NPOAYKLUM, @ UMEHHO:

O  CTOMMOCTbIO YCTaHOBKM HOBOro obopyaoBaHusi 6e3 yue-
Ta eXerogHoro Temna NpupocTa pacxopos C; (Bospact
7= 0 ner);

O  MOCTOSIHHLIMW €XerofHbIMU pacxofamu npuw aKcrnyaTauum
HOBOro 0bopyAoBaHusi, He 3aBUCSLLIMMMW OT Bo3pacTta z net
1 6e3 yyeTa exerogHoro Temna npupocTa pacxonos, cf ;

[m] nepemMeHHbIMN exerogHbiMn pacxogamu, cBA3aHHbIMU C
nNpou3BOACTBOM NMpoaykumn obbema Q n 6e3 ydyeta exe-
rofHOro TeMMa MpUpoCcTa PacxXofoB (CUMTAEM, UTO Exe-
rogHbIi 06beM BbiNMycka NPoOAyKUMM HE MEHSIeTCs B Te-
ueHue nepuopa akcnnyataummn) ¢;7(Q) ;

[m] MakCMarnbHbIMN eXerogHbIMn 3KkcniyaTtaunoHHbIMU pac-
Xogamu, cBA3aHHbIMW C BOCCTaHOBJIEHMEM pa60Tocno-
cobHoCcTM obopyaoBaHus (6e3 ydeTa exerogHoro temna
npMpocTa pacxonos) Cj .

lMocnegoBaTenbHO BbIMNOMHSAEM PS4 MPOMEXYTOUHbIX
pac4eToB, B pesyrbTare KOTOpbIX OrnpeaenvMm CyMMapHble
pacxoapbl.

B Havane paccumTaeMm 3HauyeHust OYHKUUN HaOeXHOCTH,
3aBuCALLe OT Bo3pacTa 7 0obopydoBaHus, U 3aTem pe-
3ynbTaTbl pacyeTa cBOAATCS B Tabnuuy.

CymmapHble NnaHnpyemble pacxobl C Y4ETOM exerof-
HOro Temna NpPUpocTa, BKIHOYaKOLLEen CTOXaCTUYECKYIO CO-
CTaBNSAOLLYI0 HagexHocTn obopygoBaHus (3.5.3) n 3asu-
csilmMe OT Bo3pacTa M Cpoka (Llara) akcnnyatauuu, Bbl-
YUCIIUM B COOTBETCTBUMN C POPMYIION €, (T) :

¢ (pP(7),Q) =
_JIei +el+e?(Q)+ e (p(I)I(T1+Bc )" 7 =1;

0 n 3, k (2)
[ci+ci”(Q)+e”(p(e)I(1+B: )", T22

roe

€/ — CTOMMOCTb YCTaHOBKM HOBOrO 0GOpYAOBaH/s Ha 1-M
rogy (ware) akcnnyartaumu (Bo3pacTt 7 = 0 ner);

¢! — MoCTOsHHbIE pacxodbl MPY dKCniyaTauum HOBOro
obopyaoBaHus, He 3aBUMCSILLME OT BO3pacTa 7 feT B Tede-
HWe 1-ro roga akcnnyatauuu;

c;’(Q) — nepemeHHble pacxofbl, CBS3aHHbIE C NPOU3-

BOACTBOM Mnpogykumm obbema Q Ha 1-m rogy akcnnyarta-
UMK (cuMTaeM, YTO EXEerofHblii obbeM Bbinycka NPoayK-
LM He MeHsieTCS B TeYeHWn 6 ner);

c;?(p(t))=c;[1-p(r)] — nepemeHHble pacxodbl, CBS-
3aHHble C aKkcnnyaTtaunen obopygoBaHua 6es3 yyeta exe-
roQHOro TEMMa NPMPOCTa PaCXOAoB.

METOAOJ10InA AOJNIr0CPOYHOIO NIIAHUMPOBAHUA

2. PACHET AEHEXHbIX ,OXOO0B
U NMPUBbLIJIN

[MycTb AaHo B KayecTBe UCXOOHbIX AaHHbIX:

1. [apaHTMpoBaHHbIV CPOK aKcnnyaTaumm (amoptusauum) Na.

2. TlporHosvpyembll CPEeAHErofoBoM TeMn MpupocTa LeHbl fs
Ha 3aKynaemoe HoBoe obopyaoBaHue.

3. Ha Bbinyckaemyo Npov3BOACTBEHHYIO NMPOAYKUMIO ANS KOM-
neHcauuv MHGNALUWM CPeaHErofoBON TEMM MPMPOCTa LieHbI
ycTaHaBnmeaetcs B fig %.

4. Bblbepem cxemMy amMOpPTU3aALMOHHBIX HAYUCIIEHWIA HA HOBOE
obopynoBaHue 1 cTaBKy Hanora Ha npubbinb vz %.

Mcxoas U3 cpegHeroqosoro Temna npupocTa LeHbl fBs Ha
3aKynaemoe HoBoe 060opyoBaHNE CTOMMOCTb HOBOTO 000-
py£oBaHus Ha Havarno k-ro roga (Luara) akcnnyartauum co-
CTaBWUT:

Sy =s1(1+l35)k_1- (3

roe s; — CTOMMOCTb HOBOro obopyAoBaHUsi, NPUXOAs-
LLasca Ha NepBbIv rog (Luara) aKcniyaTauuu.

Mcxoas 3 cpegHerogoBoro Temna npupocta ueHbl Bs
Ha BbIMyCKAaeMyl0 NPOU3BOACTBEHHYIO MPOAYKUMIO AN
KOMMeHcauum UHIALUN, PaccHMTaeM exerogHbli oxon
bk(z) Ha k-m rogy B COOTBETCTBUM C (HOPMYTION:

by (z)=b,(t)(1+Bs)", 4)

rae bs(t) — poxon OT Mpou3BedeHHOW NpoayKuum (Bbl-
pyyka OT peanusauuun) Ha obopygoBaHuM Bo3pacTa 7 neT
B KOHLe 1-ro roga (wara) akcnnyataumu.

lopoBasi amopTU3aumsi 060pyOBaHUA 3aBUCUMT OT BO3-
pacTa 7, Hanpumep, B COOTBETCTBUM CO CMOCOBOM yMeHb-
LLIaeMoro ocTaTtka popmyna UMeeT BUA!

a(t)=s,9(1-9)""

M 3aBUCUT OT k-ro roga SKCrnyaTtauuu, npudem nnaH Ha-
YUCNEeHN MOXHO NpeacTaBnTb B TabnmMyHoM Buge (Matpu-
upl), rae

g = 1/N — rogoBasi HopMa amopTM3auuy;

k<t+t,k te{l, 2 ..., N}

N — nnaHupyembli CPOK aKcnyaTaumm.

PacuyeT nuksmgHom ctomumocT obopyaoBaHUsi MPOM3Bo-
AWTCHA C y4eTOM Temna npupocTa LeHbl obopygoBaHus u
HaYMCMEHHON aMopTuU3auMn AN KaXOoW nepeMeHHON
Bo3pacTa 7 1 k roga (wara) akcnnyaTtauuu. PesynbTathl
pacyeTa nNpeacTaBnsloTCA B Buae tabnuue.

BanaHcoBasi NpubbIfb Ha KOHeL roda BbluMCASETCH Mo
copmyne

Mo (Xi_q) = b(X,_) - € (X, ), (%)

roe
bi(Xk.1) — CTOMMOCTb NPOAYKLUMM B KOHLE K-rO roaa;
Ck(Xx-1) — 3aTpaTbl Ha 060pPyAOBaHNM BO3paCTa Xk-1.
Tak kak Hanor 6epeTtcs ¢ onepauMoHHoN Npubbinn =z, ,

TO BHa4ane Bbl4UCNAETCA onepaunoHHadA I'Ip|/|6b|r|b, 3aBu-
cAwaa oT Bo3pacTta 060py,D,OBaHMFl 7 W roga t — Havyana
(wara) ByxranTepckux amopTU3ALMOHHbLIX HaYUCHEHU B
COOTBETCTBUM C BbIGPAHHLIM MMaHOM (CXeMoW) pacueta
[0 MOJHOI amMopTU3aLMI 0B6OPYAOBaHNS:

”ok(T!t) = Trbk(T) - at(T)! (6)

roe
k<t+t, k,te{1, 2, ..., N};
N— nnaHupyeMblit Cpok aKkcnnyaTaLmm.
HeO6XO,D,V|MO MMETb B BMAY, YTO rog Havana amopTtmsaumn-
OHHbIX HAYUCIIEHU B COOTBETCTBMM C Bbl6paHHOIZ cxemom
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pacyeTa coBrnagaeTt ¢ k-M Lwarom npy ynpaeneHun ux = 0 Ha kaxxgom Liare pacyeT OCHOBHOIO PeKyppPEHTHOMO ypaBs-
(3ameHuTb aktvB), T.e. t=k :u, =0. HeHusi BennmaHa B NpsiMoM BpeMeHu BeaeTcs o dhopmyre:
Mpw cTaBke v, Hanor Ha NPUBbLINb COCTaBUT BEMUYKHY Y“me, (Xis(X, )+ By (X, —1),
Nk(Xk-1, §) = Vartok( X1, 1), (7) X, € X, \{1} npu coxpaHeHuu;
7 - B.(x,)= K (10)
OTKyAa YucTas npmbbinb (OEHEXHbI NOTOK NOCre Harmno max {y*zz,(x,_,(1,))+
roobnoxeHus) B KOHLLe roga (Luara) npu coxpaHeHum 06o- Xk-1Xk-1
pynoBaHUsS ONpefenuTcsl Kak pasHocTb Mexay GanaHco- +B,_,(x,_,),x, =1npu 3ameHe,
BOW NPUBLINBIO 1 HANIOrOM Ha OnepaLMOoHHY0 NPUGHINb (Xer(x) (x.) ( )
_ roe aek(X-1(X) = m, (X, ) -V 7, (X — yncTas
e, ( Xy (Xy_1)) = Wy (X4 ) =M (Xy45 L), t:)] A bkt T k-1 w7 okt k=17
npubbINb NpU coXpaHeHUn 060pyAoBaHNS, Xk-1 = Xk — 1;

roe k<t+t, k,te{l, 2, ..., n};
Xk, Xk-1 — BO3pacT obopynoBaHus Ha k-m, (k-1)-m ware.
PesynbTaThl pacyeta 6anaHcoson npubbinn 1, (x,_,)

m,(x,_,)=b(x,_,)-c.(x,_,) — 0GanaHcoBas npwu-
ObInb NpU coxpaHeHWn 06opyAOBaHNS, Xk-1 = Xk — T;

Mo X_gs t) = 7y (X, ) — a,(X,_,) —ONEpaLMoHHas npu-
(3.5.8), onepauwoHHo npubbinu 1, (x,_,,t) (5), Hanora g, oo MPW COXpaHeHun oBopyaoBaHMs, X1 = Xk — 1,
7k Ha ONepaumoHHyo0 NpubbINb 1k (7) N YMCTON NPUBLINK k<x,  +t

nck(Xk-1(Xx)) (8) npegcraBnsATCS B TabnuyHOM BUAE. 7Zi(Xi1(1) = l(Xie1) — Pic + 76k(0) — Vok(0, k), uncTas
3. PASPABOTKA YPABHEHWS P. GENNMMAHA B ”pl_T6b'“b M 3ameHe 0B0PyAOBaHNS, Xk-1 = Xk — 1.
NPSIMOM BPEMEHM a puc. 2, B KayecTBe npumepa, NpeactaBfeHbl OnTu-
. ManbHble cTpaTermM 3ameHbl o60opydoOBaHWS C Hayarnb-
Pac4yet ontumanbHom CTpaTtermn 3ameHbl HOBOIoO obo- HbIM BO3pacToM 2 roga aonsa 3agadu, peLueHHoﬂ B NPSIMOM
pyAoBaHus BbINOIHUM B COOTBETCTBMU C YPABHEHUAMW  ppemeHM Ha WHTepBane BpeMeHW 3KchnyaTtauuu 6 ner.
P. bennmaHa B NpsIMOM BpeMEHW, YYUTLIBAOLMMW OUC-  OnTUMAaribHble CTpaTern 3ameHbl npeacTaBrieHbl B BUAE
KOHTUPOBaHMe OEeHEXHOro noToka no 6aHKOBCKOW cTaBke CeTu Ha OTpe3ke OT 0 no 6 neTt ¢ OKpYrneHem 3HaYeHun
npoueHTa Ha Kanutan o %. B atom cny4vae ,D,VICKOHTHbIl;I (byHKUMI‘/] BennmaHa 00 uenbiX Yncen ¢ y4eToMm npogaxu
MHOXMTENb (KOIPMUUMEHT AUCKOHTUPOBaHUS AEHEXHBIX  mpy AOCTWKEeHUMM Bo3pacTa 4 roda M KoHua uHTepeana

MOTOKOB) MPUHUMAET 3HaYeHne y = (1+a)™. ynpasrneHus k = 6 ner.

B koadbpmumeHTe AMCKOHTUPOBAHNSA AEHEXHbIX MOTOKOB Hanpumep, onTtumaneHas cTtpaTerns Ha WHTepBane
06bIYHO YUUTBIBAETCS YPOBEHb 06LLel MHnsLMM. GyHk-  NNaHMpoBaHus 6 net
umio BennmaHa HeobxoaMMO BBLIYMCIIATL C YYETOM AMC- u ={u,u,,u,u,uu}=(3, C3 C, 3, C},

KOHTUPYKOLLEro MHOXUTENA ¥ ONA KaXO0ro 3Ha4YeHusa xg U3
MHOX€eCTBa COCTOSAHUI X, KOTOpO€E C y4eTOM Ha4allbHOro
COCTOAHUA BO3pacTa 060py,q03aHV|;| X0=0 npencraBmm B

O3Ha4aeT, YTO Ha NepBOM, TPETbEM N NATOM roAy 3KcCnsya-
Tauum Heobxoaumo caenatb 3amMeHy OGOpyﬂ,OBaHMﬂ, Ha-
YanbHbIN BO3pacT KOTOPOro 2 roaa, npu4em 4ucraa auc-

BUAE:
KOHTMPOBaHHasi NpuobINb Ha acTarowmMm UTOroMm CoCtaBUT
Xc={1,2 ... klk=1,2, ..., n}. 9 oogurn N6, P P
Bospact T
A (rona)

Foa NpUHATUA pelueHUA k

Puc. 2. MpumMep onTMMansHoW cTpaTernn 3ameHbl 060pyAOBaHuUs C HaYaNnbHLIM BO3pacToMm 2 roga



ConoBbeBa M.

3AKNKOYEHUE

MpakTnyeckne pacyetbl AONTOCPOYHOro NiaHa 3ameHbl obopy-
[0BaHUs B COOTBETCTBWW C MPEACTaBMEHHON METOAMKOW nokasa-
nn®, 4TO NpM ONTUMAnNbLHON 3aMeHe MPOM3BOACTBEHHOro 060opYa0-
BaHWSi, OPUEHTUPOBAHHON HA MUHUMM3AUMIO SKCNIyaTauMOHHbBIX
pacxodoB, MOXHO obecneynTb CHwKeHue uagepxek Ha 7,3% no
CpaBHEHUIO C BapuaHTOM 3Kcnnyatauun 6e3 3ameHbl B TeveHne 6
neT, a Npy oNTUMaribHOM ynpaBreHUW NPOLECCOM 3aMeHbl, OPUEH-
TUPOBAHHOM Ha MaKCUMWM3aLMI0 [OXOA0B, MOXHO obecneymnTb yBe-
NYEeHMEe YUCTON AWNCKOHTUPOBAHHOW MpubbINKM, Hampumep, npu
ctaeke B 10% He meHee yeMm Ha 35% (Borblue) MO cpaBHEHWIO C
TPaOMLUMOHHBIM BapyaHTOM 3KcrinyaTtauuyn obopyaoBaHust B Teye-
HMe 3aaHHOro nepuoga aKcnnyaraummn (He meHee 6 ner).
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rocPO4YHOI O NMAHUMPOBAHUA

PELIEH3UA

B cTaTbe npeanaraeTcs METOAONOMS PELLEHWs aKTyanbHOW 3aAa4m — Mouc-
Ka onTMMarnbHON cTpaTerni 3ameHbl AKCTyaTupyemoro o6opyaoBaHust npes-
npYsiTAS ¢ NMIOGbIM HavarbHLIM BO3PAcTOM, BKIOYast M HOBOe obopynoBaHye.
Mpeanaraemas metoamka 6asnpyeTcst Ha AMHAMUYECKOW MOAENK yrpaBreHnst
npoLeccoM 3ameHbl obopynoBaHus. PesynbTaTtom pacyeTa siBMsieTcs OnTw-
MaribHasi cTpatervsi 3amMmeHbl 060pyAoBaHUs C YHETOM ero HafAeXHOCTU B Mpsi-
MOM BpemMeHu, obecrieynBaiollasi MpyM 3TOM CHUKEHWE 3KCTyaTaLmOHHbIX
13fepKek Mo CpaBHEHVIO C BapyvaHTOM dKCryaTauum 6e3 3amMeHsbl.

Mockonbky 3ajada MnaHUpOBaHWSI ONTUMAarbHOW CTpaTern 3ameHbl W
aKkcnnyataumu Hosoro o6opyAoBaHWsSi MO CBOEW NMPUPOAE SIBMSIETCS] MHO-
rocakTOpHOI, TO aBTOPOM mMpeasiaraeTcsi pasbuTb pelueHve 3afayn Ha
psif, MPOMEXYTOYHbBIX 3aA4ay, CBSI3aHHbIX C PACYETOM AEHEXHbIX MOTOKOB,
MPOrHO30M PbIHOYHbLIX YCIIOBWIA (NMapameTpoB) M pacvyeToM HaAexXHOCTU
o6opynoBaHus, BNusilOLWEen Ha NoTok Byaylumx 3aTpar.

MeToguka AONrOCPOYHOrO MMaHWPOBaHWSI 3aMeHbl HOBOro obopynoBa-
HUS NpeanpUsTAS CBOAMTCS K ABYM 3Tanam, a MMEHHO: aTarny nporHo3npo-
BaHWs M pacyeTa [AeHeXHbIX MOTOKOB W dTany pacyeTta onTUMarbHoro cpo-
Ka 3aMeHbl Ha AWHaMUYECKON MOAENW, Npu 3TOM NMpeaBapUTenbHO AOK-
Hbl ObITb peLUeHbl criefylollvMe YacTHble 3ajadv W npobremsl: pacyeTt
HafeXHOCTU W MPOrHO3MPOBaHUE MNPON3BOACTBEHHO-IKCMIyaTaLMOHHBIX
pacxofoB; pacyeT AEHEXHbIX JOXOAOB W NpUOLINK; pellueHne peKyppeHT-
Horo ypaBHeHusi P. BennmaHa ¢ y4eTom AUCKOHTUPOBAHWS AEHEXHbIX No-
TOKOB U pacyeT onTUMarbHol cTpaTeruy 3ameHbl o6opyaoBaHus

Mpu noucke onTUManbHbIX CPOKOB 3aMeHbl B kayecTBe LieneBoi yHK-
LMsi aBTOPOM MpeAnoXeHbl 3aAaun: KyMynsTuBHas Npubbinb 3a nepviop
aKkcnnyataummu U cyMmapHble U3AepXKM, CBA3aHHbIE C dKCrnyaTaumein 060-
PyAoBaHUSA U y4UTbIBaIOLLME HafeXHOCTb 060pYyAOBaHMS.

HepoctaTkoM cTaTbu SIBMSIETCA TO, YTO MpUBEAEHHbIE 3KOHOMUYECKME
pesynbTaTthl 6a3UPYOTCA HE Ha NPUKINAAHBIX CTAaTUCTUYECKUX AaHHBIX KOH-
KPEeTHOro NPeanpuaTUS, @ Ha MOAEIbHbLIX UCXOAHBIX AaHHbIX.

OpfHaKo 9TOT HEAOCTATOK HE CHWKAET MHTepeca K pacCMOTPEHHOW MeTo-
[I0MornK, CTaTbsi NPEeACTaBNsSieT HECOMHEHHbIN UHTepeC ANst CNeLyanucToB B
0611acT CUCTEMHBIX UCCNEefoBaHUI U yNpaBneHust NpeanpusiTeM 1 MoxeT
ObITb PEKOMEHAOBaHa K OMyOIIMKOBaHWIO B HAay4HOM XXypHane «Ayaut u cu-
HaHCOBbI aHann3».

Hanyyn A.H., 8.m.H., npogbeccop, 3asedyrowjuli kaghedpol uHghopmayu-
OHHbIX mexHonoeull 8 ynpasneHuu Poccutickol akademuu 2ocydapcm-
8eHHoU cryx6bi rpu Mpe3udeHme Poccutickoli ®edepayuu

4.3. METHODOLOGY OF LONG-
TERM PLANNING OF PLANT
EQUIPMENT REPLACEMENT IN
CONSIDERATION OF ITS
RELIABILITY ON DYNAMIC
MODEL

M.K. Solovyova, Aspirant, the Russian Academy of State
Service attached to the President of RF, General Director
of Close Stock Company «Mari-Audit»

The article demonstrates method of long-term planning of
plant equipment replacement. The method is based on the
new method of solution of multiple-factor problem of equip-
ment replacement. The predicted result is optimal strategy of
equipment replacement for any initial age in consideration of
its reliability on dynamic model. The strategy allows decreas-
ing operating costs and decreasing equipment profitability in
comparison with the option of equipment operation without
replacement.
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