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UuanBmnayanbHoe 3apgaHue Ne 1.
MHBeCTULMOHHBLIE npouecchl

1.1. HapaweHne n QUCKOHTUPOBaAHUE OAEHEXHbIX CYMM

HapauweHue no npocmsiM npoyeHmam

HapalieHHas cymma — 3T0 nepBoHayanbHas CyMMa C HaYnCIeHHbIMU Ha 3Ty CyMMy
npoueHTamn. HapaweHHas cymma S BbluMcnsieTcs no dopmyrne

S=P-(1+n-i). (1.1)

3pecb P — HavanbHas cymma, n — CpoK gonra, i — NpoLeHTHas CTaBka.
Benuuuna (1+7n-i) HasbiBaeTCA MHOXUTENEM HapaLlueHMUs Mo NPOoCTOM NPOLIEHTHOWN
CTaBKe, T.e. MHOXUTEb HapallleHWs1 NokasbiBaeT HAKOMMEeHHY0 K MOMEHTY 7 ByayLlyto
ctoumocTb 1 a.e., BNoxeHHoN B MoMeHT ¢ =0 Ha cpok 7.

HapauwieHue ro crioXHbIM nipoyeHmam
B ponrocpoyHbiX OMHAHCOBLIX oOnepauunsax Ana HapalwleHus rnepBOoHaYarbHOW

CYMMbI NMPUMEHSIIOT CIOXHble MPOLEHTbI. [1py HAYMCNEHMM CIOXHbIX NMPOLIEHTOB 3a
6a3y NpvHMMAalT He MnepBOHaAYaribHyld CyMMy, a CyMMY, MOMy4YMBLUYHOCS Tocre
HauYMCNEHUs MPOLIEHTOB W MPUCOEAMHEHMSI UX K CyMMe dornra B npeablayLinx

nepuoaax.

B obwem Bnge doopmMyna HapalleHUs No CrOXHbIM NpoLeHTaM 3anuwieTcs Tak:

S=P1+i)". 1.2)

MHoxwvtens (1+i)" HasbiBaeTcs MHOXWTENneM HapaweHust no copmyrne
CIOXHbIX MPOLIEHTOB.

JHuckoHmupoeaHue ro rnpocmsiM cmaekam

Paccmotpum cnepytowyto 3agady. o 3agaHHom cymme S, KOoTopyko criegyet
ynnatntb vepes3 Bpemsi n, TpebyeTcs onpedenuTb nepBoHadanbHyto cymmy P. B
3TOM Cry4ae roBopsiT, YTo cymma S OUCKOHMUPYEMmCs.

TepMuH GucKoHMUpPOBaHUE B LULMPOKOM CMbICI1Ee O3HaYaeT onpeaenieHne CTOMMOCTH
OEHEXHON CYyMMbl B AaHHbIN MOMEHT BPEMEHU NpU yCcnoBuwu, 4To B ByayLuemMm oHa
cocTaBUT BenuumMHy S. Takoi pacyéT HasblBaeTcs rpueedeHUeM CmMoUMOCMHO20
riokazamersisi K 3a0aHHOMY MOMEHMY 8PEMEHU.

Benuunny P, HangeHHY OUCKOHTUPOBAHUEM CyMMbI S , HA3blBalOT CO8PEMEHHOU

urnu rpueedéHHoU eesiuduHol S .

CoBpeMeHHasi BenuumHa P cymMmbl S, BblUMCNEHHAsi NO NPOCTOM CTaBKe, paBHa
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1+n-i

[aHHaa dopmyna HasbiBaeTcs OOpMYIion Mamemamu4yecko20 OUCKOHMUPO8aHUs
(B oTnnume oOT OaHKOBCKOrO AWCKOHTUPOBAHUA WM yyeTa, KOTopoe 34eCb He

paccmaTpuBaeTcs).
BennunHa ——— HasbiBaeTCcs OUCKOHMHbIM MHOXUMesieM, pasHocTb (S — P)
1+n-i
Ha3blBaeTCcs OUCKOHIMOM CyMMbI S .

JduckoHmupoeaHue rno crioxHol cmaeke rnpoyeHmoe

CoBpemeHHas BenmumHa P cymmbl S, BblMUCIIEHHAs MO CIOXHOW CTaBke, paBHa

S
P=—"—=S", (1.4)
A+0)"
n 1 §
rge v =—n — AWUCKOHTHbIU MHOXWUTEJ1b (MHO)KVITeJ'Ib ,EI,VICKOHTVIpOBaHVIFl).
(1+1)

Ecnu NPOLUEHTblI HAYNCNAKOTCA n1 pa3 B rog ¢ nCnosrib3oBaHNeEM HOMWHaNbHOWN CTaBKK

i, T0
S .
P=————=5W"", (1.5)
m
o m-n __ 1
rge AUCKOHTHbIKN MHOXUTEIb W = f .
m

CpaeHeHue memodoe HapauwleHusl

MeToAabl HapalleHus npuBeneHsl B Tabnuue 1.1.

Tabnuua 1.1.
MeTtopa HapallueHus ®dopmyna MHoXuTens
HapalleHus
Mo npocToW NPOLEHTHON S =P(+in) I1+in
cTaBke I
Mo CroXHOW NPOLIEHTHOM S =P(1+0)" (1+0)"
cTaBke I




Mo HoOMMHanbHOM ] ]
MPOLIEHTHON CTaBKe i S=P1+—)" 1+—=)""
m m
Mo I'IOCTOFIHH%VI cune pocra S = Pe5” e5n
Mo HOMUHaNBLHON y4YeTHOWN P 1
craeke d S = d d
1==)" 1==)"
m m
Mo crnoXHown y4yeTHOM CTaBKe S P 1
d =
(1-a)" (1-d)"
Mo npocTon y4eTHOM CcTaBke S P 1
d “1-nd 1-nd

CpasHeHue Mmemodoe QUCKOHMuUpPOoB8aHus

MeToabl ANCKOHTUPOBaHMA Noka3aHbl B Tabnuue 1.2.

Tabnuuya 1.2.
MeToa OUCKOHTUPOBaHMUSA dopmyna [NCKOHTHBIN MHOXWTENb
Mo NpocToi y4eTHOl CTaBke P=S(1-nd) 1-nd
d
Mo cnoxHon )Z;GTHOVI cTaBke P=S(1-d)" (1-d)"
Mo HoMUHanNbHON y4eTHOW d .m d .m
craBke d P=51-—) (I=—)
m m
Mo NocTosiHHOW cune pocTa P=Se %" o on
o
Mo HoMnHanbHON S 1
NMPOLIEHTHOW CTaBke I P :—i ;
m m
Mo cnoXxHown NpoueHTHOM p S 1
cTaBke I (1+i)" (1+i)"
Mo npocTon NnpoueHTHOM p S 1
cTaBke 1 Cl+in 1+in

1.2. KpaTkune cBegeHuns o (oMHaAHCOBbIX NOTOKaX

OcHoeHbIe onpedesneHust

NoTtokom nnarexen Gyaem HasbiBaTb MocrnegoBaTeNbHOCTb (PSA) BbiNNaT M

NOCTYNNEHWI, NPUYPOYEHHbIX K pa3HbIM MOMEHTaM BPEMEHMW.
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lNoTok nnaTexen, BCe 3NEMEHTbI KOTOPOro - nonoxwutesrbHble BerMiM4nHbl, a BpeMEHHbIE
MHTEepBalnbl MeXay OBYyMA nocnenoBaTesibHbIMM nnaTteXaMn TMOCTOAHHbI, Ha3bliBaloT
(bMHaHCOBOﬁ peHTOﬁ mnnn aHHynTeTomMm BHE 3aBUCMMOCTW OT Uesin, Ha3HayYeHua wu
NPOnNCXoXxXgeHma 3aTunx nnaTexemn.

durHaHcoBas peHTa onncbiBaeTCd cnegyrwnMmm napamMmeTpamMmun:

1. YneH peHTbI - BENUYMHa Kaxxaoro oTAenNbHOro nnaTexa.

2. lNepuropa peHTbI - BpEMEHHOW MHTEpBan Mexay nnarexamu.

3. CpoK peHTbl - BpeMs OT Hayara peHTbl 40 KOHLa e€ nocnegHero nepuoaa.

4. TlpoueHTHaa cTaBka - 3TO CTaBKa, KOTOpas UCMOMb3yeTcs MpW HapaweHun unm
OVCKOHTMPOBaHWUM NaTexen, U3 KOTOPbIX COCTOUT peHTa.

Kpome TOro, moryt GbiTb AOMOMHUTENbHbIE NMapaMeTpbl: KONMYECTBO MnaTexewn B rofg,
KONMYEeCTBO HAYUCINEHUIN NPOLIEHTOB B rOA4, MOMEHTbI BbiNnaTthl nnatexen (B Hayane
UM B KOHLIE Nepuoaa PeHThl) 1 T. A.

Budbl ¢huHaHcoO8bIX peHm
PeHTa Ha3blBaeTCcs roqoBoun, ecnu ee nepuos paseH ogHOMY roay.

PeHTa Ha3biBaeTcs pP— CpO‘-IHOI7I, ecnun ee nepmnog MeHbLle roga n KoJimn4ecTtBo

nnartexeu B rog paBHoO p .

PeHTa HasbiBaeTCA OrpaHM4Y4eHHOW, €Cnv KONMMYEeCTBO nnaTexenh KOHEeYHO, B
NPOTMBHOM Crlydae peHTa HasbiBaeTcs OeCKoHe4yHoOW wunu Be4vHoOW. Hanpumep,
AO0NrocpoyHoe 06a3aTenbCTBO, KOrga Cpok hMHAHCOBOW onepaumy NPOAOIDKUTENEH U

3apaHee He OroBapvBaeTCs, NPeAcTaBnAeT COO0N BEYHYIO PEHTY.

PeHTbl 6bi1BaloT HeMeAneHHbIe U OTIOXEeHHble (OTCpo4YeHHblIe). CpoK HeMeaSTEHHbIX PEHT
Ha4YMHAEeTCss C MOMEHTAa 3akKfllo4YeHus KOHTpakTa. Ecnn peHTa OTnoxeHHasa, TO CpPokK

Ha4ana BbinnaT oToABUraeTCA Ha Kakoe-TO BpeMA.

Ecnu nnatexu ocywecTBNSAOTCS B KOHLE nepuoga, TO Takasi peHTa Ha3blBaeTCs
06ObIYHOM NN NOCTHYMepaHAo. Ecnu BbinnaTbl OCYLLECTBNSIOTCA B Havane nepuoaa,
TO Takasi peHTa Ha3blBaeTCsl MPeHyMepaHAao.
O6ob6warwue xapakmepucmuKu MOMOKoe njaamexeu

[ns aHanu3a noTOKOB MfaTexen HeoOXOAMMO YMETb pacCyuTbiBaTb WX
OCHOBHble 0000LlaLINEe XapakTePUCTUKU. TakMx XapakTepUCTUK OBe: HapalleHHas

CyMMa 1 coBpeMeHHas BEJTM4NHA PEHTHI.

HapaweHHoU cymMMoUl noToka nnaTtexen HasbiBalT CyMMYy BCEX MOCefoBaTerbHbIX

nnaTexemn ¢ HaYNUCNEHHbIMU Ha HUX npoueHTamMn K KOHLlY CpOKa PEeHThI.
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CoepemMeHHOU eenu4yuHoU noTOKa nnaTexen HasbiBalOT CYMMY BCEX MnaTexen,
ANCKOHTUPOBAHHbIX HA HEKOTOPbLI MOMEHT BPEMEHM, COBNALAOLMNA C HaYarioM NoToka

nnaTexen UnNn ynpexxaaroLmin ero.

1.3. HapalweHHaa cymma noTtoka nnarexen

HapaweHHasi cymma 200080l peHmbI

HapalueHHas cymma rogoBon peHTbl BbluMCiaeTcs No popmyne:

G pUtD" =1 _ ()" 1
(A+i)—1 i

BenuyunHa

1+ " -1
ni— .
l
Ha3blBaeTcs K0adULMEHTOM HapalleHus roqoBon peHThl. 3gecb R — pasmep
nnatexa, n — CPOK PEHTbI, [ — NPOLEHTHas cTaBka.
C ucnonb3oBaHnem BBeAEHHOrO 0603HAYEHNS BbipaXXeHne AN HapalleHHON CyMMbI

rogoBown PEeHTbl MOXXHO 3anncaTtb TakK:

S=Rs, .. (1.7)

Ecnu nnaTtexu noctynatT B Havarne nepuoaa, To KO3OUUNEHT HapaLLleHUs PeHTbI
paBeH

A+i)" -1

sni=(+1)- =(1+0)-5,;- (1.8)

HapaweHHasi cymma peHmbI obuw,e2o euda
KoadhpmumneHT HapaleHns peHTbl 06LLero Buaa BblYMCAseTcsa no popmyrne

(1+-Lym™ 1
Sr(fj)/mz n m (1.9)
pl+-Lyr -1
m

Torga popmyna onga HapalleHHOW CyMMbl NPUMET BUA

S = Rs'?)

n,jlm:
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3[4ecb p — KONMYecTBO nraTexewn B rof; 1m — KONIMYECTBO HAYUCITEHUI MPOLEHTOB B
rog.

Ona p — cpoYyHOW peHTbl MpeHyMepaHao C HaynCrieHneM NpPoLEeHTOB 1 pas B rof
KOO PUUMEHT HapalLeHNa paBeH

m (1+i)mn_1 m
/\( ) . P
snjim = (1+-5)P — =a+Lyr o (1.10)
m . m m
pla+5)7 -1
m

1.4. CoBpeMeHHas BefiiMHa NOTOKa nnarexen

CoepemeHHas eesluduHa 200080U peHMmbl
CoBpeMeHHas BenuyMHa peHTbl (0603HaUMM ee cumBonom A ) paBHa

A =R =R

v—1 i ]

:Rv(v”—l) 1-v" 1-(1+H™" (1.10)

BenuynHa

_1-1+0™
i

(1.11)

n,i

Ha3blBaeTcs Ko3aphpuUMeHTOM NpuBeAEeHNA rOfOBOWN PEHTDI.

C y4yeTOM 3TOro BblpaXXeHue Ansg COBPEMEHHOW BEMMYUHBI NPUMET BUA
A=Ran,i. (1.12)
Ecnu nnaTtexu nocTtynatT B Havane nepuoaa, To KOaUUNEHT NpuBeaeHns
PEHTbI paBeH
CoepemeHHas1 eeslu4duHa peHmMbI obuw,e2o euda
_ R 1—(1+j/m)_m”
p (+j/m™P -1

A (1.13)

30ecb

L M (114
Il jrmymte -1

— KO9(hdUUMEHT NpmBeaEHNSA OOLLIEN PEHTDI.

a

Torga okoHYaTenbHO oopmyria ons COBPEMEHHOW BENMUYUHBLI JAHHOW PEeHTbl NpuMeT

BUO



10

A=Ra'") (1.15)

n,jlm-*

Ecnu nnatexun noctynatoT B Ha4ane nepuoaa (peHTta npeHymepaHgo), 1o

KO3 PULMEHT NpUBESEHUS BbIYUCIISETCA NO popmyre

~(p) . 1=+ j/m)y™
ammjim =+l LI
p[(1+j/m)m P —1]

1.5. XapakTepMCTUKuN UHBECTULIMOHHOIO NPOEKTa

(1.16)

B dmHaHcoBOM aHanuse pearnbHbIX MHBECTULWN NPUMEHSIOT YeTbipe OCHOBHbIX
nokasarens:

1) YMCTbIM NPpUBEAEHHBIN 4OXO0A;

2) BHYTPEHHAA HOpMa A0XO4HOCTWU,

3) CpOK OKynaemocCTy;

4)nHOEKC peHTabenbHOCTH.

Yucmebili npusedeHHbIl 00x00

UucTbii npueaeHHbI goxod (NPV) - 310 pa3HOCTb AUCKOHTMPOBAHHBLIX MO CTaBKe
CpaBHEHUS Ha OAWH MOMEHT BpeMeHu (OBblMHO Ha Havano peanusauum npoekTa)
NOTOKOB JOXOJ0B U BNOXEHUN.

OTa BenuMuMHa XxapaktepudyeT abComnoTHbIN  pe3ynbTaT  MHBECTULMOHHON
aedarenbHocTn. PaccmoTpum nocnefoBatenbHO  MOAENU  pasfnuyHbiX  Hanbonee
XapaKTepHbIX BapuMaHTOB WHBECTULMOHHBLIX MNPOLECCOB, Ha OCHOBE KOTOPbIX
paccunTbiBaetca NPV, HaunHas ¢ npocTenwmx.

1. yCTb MHBECTULMM OCYLLECTBASIOTCA OAHUM MMaTEXOM B HadalibHbI MOMEHT
BpemeHn. OTaava oT MHBECTULMIA NOCTYyNaeT OAMH pa3 B rof B KOHLE roga B TeYyeHue
n net. Obo3Hauum K - pasamep uHBecTuumiA, R - pasmep exerogHoro aoxopa, W -
YUCTbIA MpUBEAEHHbIM oxod. Takmm obpasom, O4eBMOHO, MOTOK OXOO0B MOXHO
paccMaTpmuBaTb Kak rogoBYy0 peHTy. Toraa, B COOTBETCTBUM C OnpeaeneHnem, YNCTbIn
npuBEAEHHbIN JOX04

I—(1+g)™"
w=gizUtd) (1.17)
q
rge q - CTaBKa CpaBHEHUA, NMepBoe cllaraemoe - CoOBpeMeEHHaA BeJInYMHa MNOoTOKa

JOXO[OB.

2. MNpeanonoXxuMm, 4To MHBECTULIMOHHbIE 3aTpaTbl U AOXOAbl pa3aensoTcs Ha ABa
HepaBHOMEPHbIX MOTOKa MnaTexeun, npuMyYemM Mpouecc OoTaaynm OT WMHBECTULMN
HauYMHaeTCcs cpasy MocCrie OKOHYaHWSI BIOXEHUIN M BCE MnaTeXxu NocTynarT B KOHLE

roga. TMycte R;— pasmepsl [0X040B B  rody j(j=12,.,n), K, -

MHBECTULIMOHHbIEe pacxodbl B rogy ¢ (r=1,2,...,n;).
Torga BhipaxeHune paBHeHne anst NPV nveet Bug

W=v”‘Zijj—ZKtvt. (1.18)
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1
3pecb v = 1— — MHOXUTEJIb JUCKOHTUPOBAHUA.
+1

3. MNpeanonoXxum, YTo NPOLECChl BIIOXEHUS U oTAayM 3adaloTcs B BUOe eauHOro
HepaBHOMEPHOro MOTOKa MnaTeXxew, NocTynawwux OAWH pa3 B KOHUe roga. dTo
O3Ha4yaeT, YTO MPOLECCHl BMOXEHUS U MONydYeHMst OOXOO4O0B MOryT npoTekaTb Kak
nocnenoBaTenibHO, Tak U NapannernbHo.

O6o3Hauum R, - pasmep oOTAenbHOro nnatexa. Toraa YWCTbIA NPUBEOEHHbIN
[oxopn onpegenurtcsa no gopmyne
— t —
W—ZRtv , t=1,2,...n +n,,
t

rae ny +n, — NOMNHbIN CPOK OCYLLECTBNEHNS nNpoekTa. B aton dopmyne nnatexu R,,
COOTBETCTBYIOLLME BOXEHNAM, BEPYTCA CO 3HAKOM «MUHYC».

BHympeHHsi1s HOpma doxodHocmu

Ans paHHoro nokasatens B (PWHAHCOBOW nuTepaType 4acTo WUCNONb3YHT
cokpaweHHoe o6o3Hayenune IRR (oT aHnrnuiickoro Tepmuna Internal Rate of Return).

Mog IRR noHumaloT pacyE€THYK CTaBKY NPOLEHTOB, NPU KOTOPOW KanuTanu3auus
nonyyaemoro Aoxoaa AaéT CYMMy, PpaBHYW NpuWBEAEHHBIM WHBECTULMAM, W,
cnefoBaTenbHO, MHBECTULMOHHbBIE BMOXEHUS SBNSOTCSA OKynaeMol onepaunen.

OKOHOMMUYECKMIA CMBICT JAHHOrO nokasaTens 3aknw4yaetcs B TOM, YTO B clydae,
ecnu BIOXeHUs npeawWwecTBYOT NOTOKY AOXOA0B, OH AaeT npefenbHOE 3HaYeHue
HOPMbl ANCKOHTUPOBAHUS, MPU KOTOPOWN NPOEKT €LLE OCTAaEeTCs BbIrO4HbLIM.

BHYTpeHHsA HopMa IOXOAHOCTMU ¢, PacCYUTLIBAETCA U3 ypaBHEHUSA

t

i n |
- > K, =0. (1.19)
=1 1+ql7

1

”2
W - an Z R]
j=1
B kauecTBe ¢;, bGepeTca HaVMeHbLUNI NOMOXNTENbHbI KOPEHb.

Cpok okynaemocmu

[Mog cpokom OKynmaeMoCTM MOHMMAOT MPOAOIMKUTENBHOCTL MNEPUMoAa, B TeYeHue
KOTOPOro CymMa [OXOAOB, OUCKOHTMPOBAHHbLIX Ha MOMEHT 3aBepLUEHVS] WHBECTULWN,
CTAHOBUTCA pPaBHOW CYMME WHBECTMLMA, NPUBELAEHHBLIX K TOMY € MOMEHTY BpPEMEHM.
[NCKOHTMpPOBaHME OCYyLLECTBNAETCA MO CTaBke CpaBHeHus. [logyepkHem, 4TO npwu
onpeferieHM Cpoka OKyrnaemocTu, B OTNu4Me OT ApYrux nokasaTenewn, Bce MnaTexu
NPUBOOATCS Ha MOMEHT 3aBEepLUEHUs] UHBECTUUMI (MK, YTO TO Xe CamMoe, Ha MOMEHT
Hayana nepuoga otgaym).

PaccmoTpum, Kak onpeaensietcs Cpok oKyrnaemocTu n,,. B obLiem cryyae.

nyCTb K - I'Ipl/lBe,D,éHHaﬂ K Ha4any nepuoga otaadyun BeJim4vnHa WHBECTULMI, TO €CTb
K - HapauweHHada CcyMMma BCeX nnaTexewu, KOTOpPblE COCTaBnAKT BIIOXEHUA

n, .
K=7> Kj(1+q)f.
J=1
MycTb Aoxodbl - MPOM3BOMbHLIA MOTOK MOCTYNNEHWH. Toraa CPoK OKynaemocTu 7,

onpeaensieTcs CyMMUMpPOBaHWEM [OXOAOB, AMCKOHTUPOBAHHbIX MO CTaBke ¢ A0 Tex nop,

OK 1
MoKa He Mory4Yum CyMMy, paBHyto 06 bEMY nHBeCTMUMIA, T.e. K = )’ Rt—t.
=1 (+¢q)
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UHOekc penmabenibHocmu

NHoekc peHTabenbHOCTU MNoKasbiBaeT, CKOMbKO AEHEXHbIX eOMHWUL, COBPEMEHHOW
CTOMMOCTM OyayLuero AEHEXHOro MNnoToka [OXOAO0B MPUXOOUTCS Ha OOHY [OEHEXHYHO
eaVHMLY NpYBeAEeHHbIX UHBECTULNA.

MpeanonoXxumm, YTO WMHBECTULMOHHbIE pacxodbl M A0XOAbl - MEPEMEHHbIE MOTOKM
nnaTexen, NOCTynawWmMxX OAMH pa3 B KOHUe ropa. Toraa MHAEKC peHTabenbHOCTM

onpegensaeTcs no oopmyne
n, ]
n J
v ZR v
v=—»_""

=
ZKtv[
=1

30ecb B uncnuTene - CoBpeMeHHas BenuyuMHa NnoToka [OXOA0B Ha MOMEHT Havana

MHBECTULIMOHHOIO NPOEeKTa, B 3HaMeHarTene - MHBECTULIMOHHbIE pacxoabl,
ANCKOHTUPOBAHHbLIE HA 3TOT XX& MOMEHT BPEMEHWN.

1.6. BapuaHTbl 3agaHun

1. Kak m3MeHsieTcs CpPOK OKyMmaeMoCTW MpoeKkTa npu WU3MEHEHUU BENUYUHDI
WHBECTULI, ro00BbIX AOXOA0B, CTaBKN NpoLeHTa?

2. MNpoBepuTb criegyolme pacyeTbl MHBECTUMLMOHHOrO npoekta: K = 4000 g.e.,
nocnegywowmnn rogoson poxod npu i= 8% rogoBbix paBeH R = 1000 p.e.,
ANUTENbHOCTb NpPOeKTa n= 6 NeT U NofyyYeHo, YTO YMCTbIA NPUBEAEHHbIN 0OXO0A4
NPV = 623 g.e. n cpok okynaemoctu t = 6 ner.

Pewuntb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuubl 1.1.

Tabnuua 1.1.
BapuaHnt K, ne. 1,% R, pn.e. n, net NPV , t,ner
a.e.
1 2000 9 500 6 243 6
2 3000 10 750 7 651 6
3 1000 6 400 7 1233 3
4 1500 9 500 6 743 4
5 4200 7 1000 6 566,5 6
6 3800 7 800 7 511 6
7 3900 9 800 7 126 7
8 4000 9 900 7 530 6
9 4500 8 900 7 186 7
10 5000 8 1100 6 85 6

3. lpoBepbTe pacyeTbl AS19 UHBECTULMOHHOIO NpoeKTa ANMNTENbHOCTLIO 1= 6 neT
C nnaHvpyembiMn rogoBbiMu goxogdamu R =400 g.e. u rogosow crtaBkon 1=10%
HanaeHbl Heobxoammble nHBectTuuun K = 1742 n.e.
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PewwnTtb aHanornyHyto 3agady, B3siB AaHHble 13 Tabnuubl 1.2.

Tabnuua 1.2.
BapuaHT n, net R, pn.e. i, % K, ne.
1 4 600 11 1861
2 5 500 8 1996
3 5 630 11 2328
4 6 1000 9 4486
5 6 430 11 1819
6 7 300 10 1461
7 7 400 10 1947
8 8 450 13 2159
9 9 400 13 2053
10 10 1000 7 7024

4. [lonyCTUM, WHBECTULUMOHHBIA MNPOEKT «UMKNndyecknn». Pabpuka pabotaet
umknamu: oauH rog u3 n=10 oHa Ha KanuUTanbHOM PEMOHTE M OBHOBNEHUU, 4YTO
TpebyeT K =$30 000, B ocTanbHble AeBsATb net (n-1) uyukna dpabpuka npuHoCUT
noxon R=$10 000 B roa. [opmosas crtaBka paBHa [=10%. Hangurte
XapaKTepUCTUKN AaHHOro noToka nnaTtexen. (YTOYHUM, YTO 3aTpaTbl OTHOCAT Ha
KOHEeL, nepBOro roga UMKna, 0OXO4 NOCTynaeT B KOHLE Kaxaoro roga uukna,
HayMHasa Co BTOPOro roga).

Pewntb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuvubl 1.3.

Tabnuua 1.3.
BapuaHt n, net K,$ R,$ i, %
1 9 70000 20000 10
2 9 90000 22000 12
3 9 95000 25000 12
4 9 60000 18000 11
5 9 50000 10000 11
6 10 80000 15000 10
7 10 100000 20000 9
8 10 140000 20000 11
9 10 45000 8000 10
10 11 53000 13000 10

5. B 6aHke B3AT KpeauT NoJ MHBECTULMOHHBIA NPOEKT NO CTaBke g, a AOXOAbl
OT NpOoeKTa nomewarTca B gpyron 6aHk no 6onbwen ctaBke j. [na obecneveHus

BO3Bpata gonra Obbl4HO CO34aéTca noracuTenbHbi poHa. Bblumcnute utoroBbie
XapakTepuCTUKN ANS Criegyrwmx cXemM noraleHuns:
1. OcHoBHOM ponr norawaetca M3 ¢oHOAa B KOHLUE CpoKa pasOBbIM MIIATEXOM.
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Cymma B3HOCOB B hOHA C NPOLIEHTaMKM Ha HUX OOSPKHA ObiTb paBHa OONry Ha
MOMEHT ero ynnartbl. [1poueHTbI N0 JONrY BbiNfla4ynBaoTcs He U3 hoHaa.

2. YcnoBua mHaHCOBOro o6s3aTenbcTBa BMECTO MEPUMOANYECKOW  BbiNnaThbl
NPOLEHTOB NpeaycMaTpyBaroT X NpUcoeanHeHne K Cymme OCHOBHOIO J0Sra.

3. doHg dopmupyeTca Takum obpasom, 4TOObI 0b6ecneunTb nepuoanyeckyro
BbINAaTy MpPOUEeHTOB no Jonry (M3 doHAa) M B KOHUE Ccpoka BO3Bpar
OCHOBHOrO Jonra.

UcxoOHble OaHHbie. TlycTb 3aem pasvepom D = 1000 g.e. B3aT B Hadane roga nog
MHBECTULIMOHHbIV MPOEKT Mo cTaBke g =5 % cpokom Ha n =10 neT, a goxoapl OT NpoekTa

nomeLlatoTcst B Apyron 6aHk no ctaeke i = 10%.

Pewntb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuubl 1.4.

Tabnuua 1.4.
BapuaHt D, pne. g,% n,net i,%
1 800 5 9 12
2 900 6 9 12
3 1000 5 10 11
4 1100 6 10 12
5 1200 4 9 10
6 1300 5 10 12
7 1400 5 10 11
8 1500 6 10 11
9 1600 5 9 10
10 1700 6 9 10

6. Hekto nonyymMn Hacnenctso B BuAe CONMMAHOro 6GaHKOBCKOro cyeta U
Tenepb ero «npoepaet», 6epda Kaxablh rog co cyeta B HGaHKke onpedeneHHyro
CymMMy K Tpatd ee B TedeHume roga. [lo cytn, 3TO «nepeBepHYTbIN»
WHBECTULMOHHBLIN rnpouecc. YTo 3Oecb SABMASAETCA WMHBECTUUMSAMU, CPOKOM
OKYyrnaeMoCTu, BHYTpPEHHen HOPMOMW [OXOAHOCTWU, YUCTbIM MPUBEAEHHbLIM
poxonom. Kakve mepbl JOMMKEH MPUHATL HacleOHUK Npu yBENTMYEHUU TeMnoB
NHPNAUMN? PacyeTbl BbINOMHUTL ANA CNeaywmx NcxogHblix gaHHbix: K = 30000
a.e., R=6000 p.e., rogoBasi ctaBka [ =10%.

PewunTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuubl 1.5.

Tabnuua 1.5.
BapuaHnt K, ne. R, ne. 1,%
1 30000 6000 10

35000 6500 10

2
3 40000 7000 10
4 45000 7000 11
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5 50000 7500 11
6 55000 7500 11
7 60000 8000 9
8 65000 8000 9
9 70000 9000 9
10 75000 9000 9

7. C nomoLbio KOMNbOTEPA HanaeH pasmep rogoson ynnatel R=200,4 g.e. npu
noraweHun 3anma A = 800 A.e. paBHbIMM ro4OBbIMKW ynnatamu. 3aemM BblgaH Ha
n =5 net npn rogoBon ctaBke I =8%. MpoBepbTe KOMMNbIOTEPHbLIE pacYeThI.

PelwnTb aHanornyHyto 3agady, B3siB AaHHble 13 Tabnuubl 1.6.

Tabnuua 1.6.

BapuaHnt A, n.e. n, net [ ,% R,
a.e.

1 1000 3 10 402,1

2 500 2 9 284,2

3 400 4 5 112,8

4 600 5 8 150,3

5 700 6 8 151,4

6 800 4 9 246.,9

7 900 7 10 184,87

8 1000 8 7 167,47

9 1100 6 7 230,78

10 1200 9 11 216,72

8. Paccuntante exerogHbln nnaTtex 3a apeHay obopyaoBaHUS CTOUMOCTbIO
P =%$20 000 B TeyeHne n=10 neT, ecnn K KOHUY apeHAbl OCTaTOMHAs CTOMMOCTb
obopynoBanua 6yaet S=$10 000. BHyTpeHHIOIO HOPMY j LOXOO4HOCTU MPUHATH

paBHon 15%.
PewnTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuubl 1.7.

Tabnuua 1.7.
BapuaHT P,$ n, net S.$ J, %
1 10000 10 2000 12
2 15000 5 10000 10
3 20000 11 5000 12
4 25000 10 10000 11
5 28000 8 9000 11
6 30000 12 5000 12
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7 35000 10 15000 12
8 37000 9 20000 10
9 40000 15 10000 10
10 41000 10 19000 10

9. BbisicHute, Hago nu kynuTb obopydoBaHue ctoumocTbto P= $20 000 wnu
apeHaoBaThb €ro Ha n =8 neT C exerodHblM apeHaHbIM nnatexom R = $3000, ecnu
CTaBKa npoueHTa j= 6% rogoBbiX, a HOpMaTUB amopTu3aunm obopyaoBaHus h =
15%.
lMpumeyaHue. OctaToyHass cToMMocTb obopyposawus S=P(l—-n-h), rone P -
CTOMMOCTb 060OPYAOBaHNA, 11 — CPOK IKCNIyaTaumm.

PewwnTb aHanornyHyto 3agady, B3siB AaHHble 13 Tabnuubl 1.8.

Tabnuua 1.8.
BapuaHT P,$ n, net R,$ Js % h, %
1 24000 8 4500 6 9
2 27000 8 4600 6 11
3 30000 8 4000 6 15
4 32000 9 5000 7 11
5 33000 8 4000 6 8
6 35000 8 4000 6 10
7 35000 9 5200 7 11
8 38000 9 5200 7 10
9 40000 10 6000 8 10
10 45000 10 7000 8 10

10. NpoaHanu3anpynte WMHBECTULMOHHBIN MNPOEKT C NepeMeHHOW MNPOUEHTHOM
CTaBKOW:

K =2000 R, =1000 R, =800 R; =800 R, =600

! . ! . ! . ! . !
o =5% | D =8% 5y B= 6% 3 U =10% A

PelwnTtb aHanornyHyto 3agady, B3siB AaHHble 13 Tabnuubl 1.9.

Tabnuua 1.9.
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Bapuant | K, | R, | Ry, | Ry, | Ry, Be. | ij,% | ir,% | i3,% | ig, %
A€. | ne. | pe. | oe.
1 1500 | 500 | 400 | 600 500 4 5 4 3
2 1500 | 500 | 900 | 400 500 5 7 4 7
3 2000 | 1000 | 800 | 800 500 5 8 5 9
4 2500 | 900 | 1000 | 1000 500 6 5 4 7
5 3000 | 1500 | 800 | 750 750 4 7 6 8
6 3200 | 1000 | 1800 | 500 800 7 8 5 6
7 3900 | 900 | 1500 | 1800 800 6 7 5 4
8 4000 | 2000 | 1000 | 1900 900 5 3 4 6
9 4500 | 2000 | 1500 | 500 1500 5 6 7 4
10 5000 | 1000 | 1900 | 2000 1800 4 6 5 6
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UugmnemnayansbHoe 3agaHue Ne 2

BnusaHune ¢pakTopa HeonpeneneHHOCTU
Ha 3KOHOMUYEeCKUue pacyeTbl

2.1. NnaBarwasa ctaBKa npoueHTa

PaccmoTpum Tpu BapuaHTa HaduCrieHUst MPOLEHTOB 3a MONb30BaHWE AeHbramu B
€VHWYHOM MPOMEXYTKE:

1) B KOHLIE NPOMEXYTKA MO CTABKE I HAYUCHAOTCS NPOLEHTHI;

2) B KOHLIE NPOMEXYTKa HA4YUCASOTCA NPOLIEHTbI MO Cly4YyanHOW CTaBke, B
CpefHeM CTaBka paBHa i MPOLIEHTOB;

3) NPOUEHTbI HAYMCIIAITCA ABaXAbl: MONOBUHA — HE3aJ0ST0 A0 KOHLA NMPpOMEeXyTKa
1 BTOpas NosioBMHA — Ha TaKOM XXe BPEMEHHOM PacCTOSAHUM MOCIe OKOHYaHUSA
npomMexyTKa.

MepBbIn BapuaHT HavyncneHusa NPOUEHTOB — 370 BapuaHT
OeTEPMMHMPOBAHHOIO  (PMHAHCOBOMO  aHanu3a, T.e. aHanmMsa B YCINOBUSX
onpeaeneHHocTu. [MoaToMy npoaHanuanpyem BTOPOW U TpeTui BapuaHTtbl. [JocTaTovyHO
OrPaHNYUTLCHA pacCMOTPEHNEM €AUHUYHOW OEHEXHON CYMMBbI.

BTopon BapuaHT. MycTb f(x) — NNOTHOCTb pacnpepeneHusi crnyvyanHom

CTaBKM X, cpefHee 3Ha4yeHWe KOTOPON paBHO i:M[x]:fx-f(x)dx. Torpa

HayMcnsieMble NPOLEHTHbIE AIeHbIM Ha cymmy P ecTb cnyyaiiHas BenniunHa [ = P - x
¢ nnoTHocTblo f(x) n matematudeckum oxmaanvem M[I]=M[P-x]=P-i. Opyrumu

croBamu, AeTePMUHUPOBAHHLIA 3KBMBANEHT MPOLEHTHbIX AeHer ectb P-i, a

OeTepPMUHUPOBAHHbLIN 3KBMBANeEHT CIly4aHOM CTaBKM — 3TO CpefiHee 3Ha4yeHne CTaBKu
i=M]|x].

PaccmoTtpum Tpetunn BapuaHT. [lycTb nepBas NonoBMHa MPOLEHTHbIX AEHer no
cTaBKe [ HayucnseTcsi B MOMEHT 1- £, a BTopas NonoBuHa, Tak Xe No cTaBke i, B
MOMEHT 1+ &, rae € — Hebonblwoe NONoXuTenbHoe 4Yncno. Toraa B NepBbIA pas

HauMCneHHble npoueHTHble AeHbrn [} =(P/2)-i, BO BTOpOA pa3 Tak xe
I, =(P/2)-i. MpuBegem 3TN CymMmbl K MOMeHTy 1, Ana 4yero I; yMHOXUM Ha

(1+0)®, a I, ymHoxmum Ha (1+i)"°. TMonyyaem AeTEPMUHMPOBAHHbIiA
9KBMBAMEeHT  CyMMapHbIX NPOLEHTHBIX  [AeHer B MOMEHT 1:

(P/2)-i-[A+)¢+(1+i)"f]. Otciopa, [OETEePMUHUPOBAHHbLIN  SKBMBANEHT
1 _
NPOLIEHTHOI  CTaBKM  paBeH szi-[(l—l—i)E +(1+4i)"°]. Tak  «KakK

[(1+i)€ +(1+i)_‘9]>2, TO MONy4YMBLUMECS NPOLIEHTHble AeHbrn Gonblie, Yem P-i,
T.€. AeTEPMVHUPOBAHHbIV BapuaHT NPOLEHTHOW CTaBkn j > i .

Kak MOXHO npegctaBuTb BTOPOW M TpeTun BapuaHTbl? [lycTb GaHK nmeet
MHOro unmManoB, OTHOCUTESNIbHO CaMOCTOATESbHbIX B YaCTU BbINsfaTbl MPOLEHTOB.
BTopon BapuaHT nony4aeTcd, Korga BCE€ OHW HA4MCHAT MPOUEHTbl B KOHLE
NpOMEeXyTKa, HO CamMu MPOLEHTbI CryYanHble, XOTA B cpeaHeM no Bcemy HGaHKy npo-
LeHTHas cTaBka paBHa [ (ycpedHeHWe no reorpaduyeckomMy npusHaky). TpeTun
BapuaHT MosiydaeTcs, Korga B KaXAoM unuane HauvucnsTcsd OOHU U Te Xe
NPOLEHTbI, HO AEHb HAYMUCNEHUs CcryyaeH. Takas Cry4yamHOCTb €CTb HauducreHue
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NPOLIEHTOB (Hecny4arHblX) B CryvyanHbll MOMEHT BpPEMEHU (34eCb yCpeOHeHue no
BPEMEHN HAYNCTIEHUS NPOLIEHTOB).

NTak, AeTEPMUHMPOBAHHbLIN 3KBUBASIEHT CyYanHbIX NPOLEHTOB (BTOPOM BapuaHT)
paBeH MaTeMaTUYECKOMY OXWOAHMIO CRyYanHOW BENUYUHBI HAYNCASEMbIX NPOLEHTOB.
[leTepMUHMPOBAHHbLIN 3KBUBANEHT CrydanHOro BO BPEMEHW HAYUCHEHUS MPOLEHTOB
(TpeTui BapuaHT) GornbLue, YEM HAaYUCNSIEMbIX HE CIyYalHbIX NMPOLIEHTOB MO CTaBKE 1 .

AHanoruyHble BbIBOAbI CNEeAYT N0 NOBOAY Pa3NNYHbIX BApUAHTOB
AVICKOHTMPOBaHNSA K COBPEMEHHOMY MOMEHTY ByayLimx cymm. PaccMoTpum  Tpu
BapuaHTa Bbinnatbl 3anma (B gonr B3sta cymma P), B3ATOro Ha eQUHNYHbI
MPOMEXYTOK BPEMEHW MO CTaBKE I NPOLEHTOB:

1) B KOHUe npomexyTka Bbinnaynsaetcs cymma P-(1+i) —
AETEPMVHUPOBAHHbIA BapuaHT;

2) B KOHLIe NPOMEXYTKa BbINfaynBaeTCs criydariHas CyMMa B CpeHeM paBHas
P-(1+1));

3) cymma BbinnaymMBaeTcs ABaXAdbl: NONOBMHA — HE3a4omnro A0 KOHua
NPOMEXyTKa U BTOpas NofiloBMHA — Ha TakOM Xe BPEMEHHOM
PacCTOSAHUWN MOCIe OKOHYaHMS NPOMEXYTKa.

AHanns, nogobHbI NpUBEAEHHOMY Bbllle, NOKa3biBaeT, YTO BO BTOPOM BapuaHTe
CpenHsas BENMYNHA ANCKOHTMPOBAHHbLIX K COBPEMEHHOMY MOMEHTY BbInnaT paBHa P ;
B TpeTbeM BapuaHTe CpefHAs BenMYMHa [OUCKOHTMPOBAHHBLIX K COBPEMEHHOMY
MOMEHTY BbINnaT oOkasbiBaeTca Oonbwe, 4yem P. Wtak, ana kpeautopa
npegnoyTuTenbHee TPETUN BapuaHT.

Bce 310 XOpoLwo n3BECTHO hMHAHCUCTaM U MOXET ObiTb BbIpaXXEHO CNOBaMU: ecriu
B803MOXHO, cg8oU Oosie niamu ro3axe, dosiau cebe cobupat rnopaHbWe.

O6uwee noHsiIMue demepMUHUPOBaHHO20 dKeu8asieHma (puUHaHCO68020
rnokasamerssi

Myctb f — KakoW-HMOYab (HMHAHCOBLIN NokasaTesb (CTaBka NPOLEeHTa, AOXOAHOCTb,
CPOK OKYyNaemMOoCTU U T.N.), ABASIOWNACA CnyYyanHon BennynHon. MNpegnonaraeTcs, 4Yto
¢hmHaHcoBas onepauusi, nokasatenem KoTopon siBnsieTcs f , MoxeT GbiTb MOBTOpEHa
6onbwoe 4ncno pas (TeopeTmyeckn, XoTa Obl MbICIIEHHO, HEOrpaHMYEHHOE 4UCHO
pa3). Toraa OeTepMUHMPOBAHHbLIA 3KBMBANEHT (pMHAHCOBOro nokasatens f ecTb
Takoe 3HayeHune ero B AeTepMUHUPOBAHHOM (PMHAHCOBOM aHanuse, KoTopoe faeT B
CpefdHeM TOT Xe pe3ynbTaT, YTO U OH caM.

YacTo AeTepMMHMPOBaHHbIM 3KBMBANIEHTOM SIBSETCS MaTeMaTuyeckoe oxugadue f .

2.2. Cny4yanHble NOTOKU NraTexeu

Takune NnoTokm moryT 6bITb BeCbMa pa3HOOOpasHbl:

1) NONMHOCTBLIO OETEPMUHMPOBAHHLIA MOTOK — MOMEHTbI NfIaTEXEN U BENUYNHDI
nnaTexXen NoNHOCTbIO ONpeaeneHsbl;

2) YaCTU4YHO OEeTEPMUHUPOBAHHbIN NOTOK — MOSTHOCTLIO onpeaesieHbl MOMEHTbI
nnaTexemn Nnbo BENUYMUHbI NnaTexen u T.4.

OrpaHunynmcs paccMOoTpeHMEM ABYX NPUMEPOB.

Mpumep 2.1. Mo poroBopy B TevyeHne 5 neT B KOHUE KaxOoro keapTana
n3gaTenbCTBO NEPEBOAUT Ha CYET aBTOpa CriydanHy CyMMy AeHer (3aBUCUT OT
yucna npoAdaHHblX KHur). [lpegnonoxum, 4YTO 3Ta CymMmMa pPaBHOMEPHO
pacnpegeneHa ot 1000 go 1400 py6. Kak HanTM COBpPEMEHHYH BENMYMHY 3TOW
PEeHTbI?
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PeweHue. Tak Kak MOMEHT nnaTtexen TOYHO oOrnpeneneH, To AnA pacyeToB
MOXHO 3aMeHWTb MNOTOK pearnbHbIX MAaTeXem MNOTOKOM WX MaTemMaTU4eCKux
OXUOaHUN U MUCNOSIb30BaTb COOTBETCTBYIOLLYIO hOpPMYIy M3 OeTEPMUHUPOBAHHOIO
aHanusa. Tak Kak nepeBogumMasl CymMma paBHOMEPHO pacnpegeneHa, To ee
MaTemaTuyeckoe OXuhaHue ecTb cepefnHa npoMexyTka pacnpeneneHuvs, T.e.
1200 py6. [ns npocToTbl NYCTb KBapTasribHash CTaBKa CrOXHbIX MNPOLEHTOB I = 3%,
Torga Mckomasi CoBpeMeHHast BENMymMHa paBHa

1200-a(20, 3) = 1200-14,877 = 17 862 py6.

Mpumep 2.2. lMpeanonoxum, 4To Nnatexu R cnepylT Apyr 3a Opyrom 4yepes
CrnyyamHble NPOMEXYTKM BPEMEHW, pacnpederieHHble No nokasaTeflbHOMY 3aKOHYy C
napametpom A>0 (NyaccoHOBCKWI MOTOK nnaTexei). Haigem maTtemaTunuyeckoe
OXuaaHne CoBPEMEHHOMW BENNYNHBI TAKOro Cy4amHOro NoToKa nnaTexen.

PeweHue. [JUCKOHTUPYEM K COBPEMEHHOMY MOMEHTY nepBbIv nnatex. [na atoro
HaJo nogcuyuTaTb UHTerpan

o 0o A
R-[(1+i)" - AeMdt=R- [ 2™ A D gr = R lim [ e~ A+ gy =
0 0 A—>o0 0
CRodim A iy |t RA
Asoo\  A+In(1+7) A+In(1+1i)

MapameTrp A B nokasaTenbHOM 3akoHe ecTb obpartHas BenuuMHa K
MatemaTiMyeckoMy oxuaaHuo, u nonydaem, yto A=1/T, rne T - cpeaHee Bpems
Mexay nnatexamu, U OKOH4YaTemnbHO, YTO MaTeMaTU4Yeckoe OXugaHne COBPEMEHHON
BeNMUYMHbI nepBoro nnaTtexa pasHo R/[1+TIn(1+1)].

Hanee, Tak Kak MNPOMEXYTOK BPEMEHW Mexay nnatexamu pacrnpegeneH
OOMHAKOBO, TO MaTeMaTU4eckoe OXWAaHWe COBPEMEHHOW BENMYMHbI BTOPOro nraTexa

paBHO R/[1+T1n(1+i)]2, TpeTbero — R/[1+T1n(1+i)]3 n 17.0. Cymma Bcex aTux
BENUYMH M aacT uckomyro BenuumHy. Mockonbky 1/[1+ 7T In(1+i)] < 1, To YneHsl

CYMMbl €CTb 4NneHbl GEeCKOHeYyHO YOblBalolleil reoMeTpuYeckon MNporpeccun Wu,
3HauyuT BcA cymma paBHa R/T In(1+1i).

B yactHocTu, npu T =1 nonyyaem R/In(1+i). 3ameTum, 4yto ecnm Gbl NOTOK

ObIn1 HecnyyarHbIM M NNaTexu crnegosanu Obl Apyr 3a ApYroMm 4vyepes3 egUHUYHbIN
NPOMEXYTOK BPEMEHW, TO COBPEMEHHasi BENMYMHA Takoro noToka Obina 6bl R/i.
Tak kak In(1+i) < i, TO coBpeMeHHas BenuyMHa CryYyamHon peHTbl Gonblie, Yem
perynsapHoun.

[MoTokM nnaTexen CO Ccriyd4arHbIM BpeMEHEeM rMrartexa 4acTo BCTpevarTcs Ha
npakTuke. Hanpumep, TakoB NOTOK NnaTexen onnatbl 3a KBapTUpy — Bedb PEeAKO KTO
nnaTUT 3a KBapTUPY B CTPOro onpegeneHHbln geHb. Ecnu 66l B npumepe 1
n3gaTenbCTBO MNEPeBOAWSIO  aBTOPY [AeHbMM 3a  Kaxayl NPOAaHHYK  ThiCAYy
9K3EMMNAPOB KHUTK, TO NOnyymncsa Obl NOTOK HECNyYamHbIX NnaTexen B CriyYyanHble
MOMEHTbI BPEMEHW.

Ewe ogHMM BaXHbIM MPMMEPOM CIly4anHOro MOToKa (HecnyYamHbIX) nnatexen
ABNSETCA MNOTOK BbINfAT CTPaAxXOBblX CYMM Ha Ccriydal CMepTu poACTBEHHMKaM
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ymepLuiero. AHann3om nogoOHbIX NMOTOKOB MIiaTeXeW 3aHMMaeTCsl Tak HasbiBaemas
aKTyapHaa MaTteMaTuka.

2.3. PacueT 0OXO4HOCTN BEPOATHOCTHbLIX onepauumn
B YCITIOBUSAX HeonpeaerneHHoOCTH

B petepmuHuMpoBaHHOM aHanuse [AoxoAHocTb d  PMHAHCOBOW onepauuu
onpeaensietca u3 ypaBHeuua K=H(l+d) wwm d=(K—-H)/H, rpe H, K —
AEHEeXHble OLEHKM COOTBETCTBEHHO Havana onepauun (3atpaTtbl, MHBECTULMUKN) WU
KOHUa onepauuun (goxon, HapalleHHbIn kanutan). Boobuie roBopsi, aTu BenUYMHbI
Takke MOryT 6bITb HeonpegeneHHol. OgHaKO HavanbHasa OLUEeHKa Yalle BCe Xe TOYHO
n3pectHa. HeonpeageneHHOCTb KOHEYHOW OLIEHKN MOXET ObiTb A4BOSAKON: HEMOSHOCTbLIO
N3BECTHA €€ BEeNMYMHa, HO MOMEHT OKOHYaHUS onepaumm U3BECTEH TOYHO; UNM Xe
M3BECTHA MOSIHOCTbIO €e BENNYMHA, HO OKOHYMUTBLCS onepauusi MOXET B CrydanHbin
MOMeHT. [logcyeT OOXOQHOCTM onepauMm B MNPOUEHTax rofgoBbiX B 3TUX AOBYX
cny4dyasx npoms3BoauTCs Mo-pasHoMy. B nepBom crnyvyae BMECTO KOHEYHOW OLIEHKM
ncrnonb3yeTcs ee MateMaTnU4ecKoe OXuaaHue.

Mpumep 2.3. HavanbHbin kanutan «4yenHoka» paBeH $1000. OnbiTHble nOaU
ckasanu emy, 4YTO B pes3ynbTaTe noe3gku 3a TOBapOM W ero nocneaylowen
peanu3aumn KanuTan MOXeT C pPaBHOM BEpOSITHOCTbLIO BO3pacTu B ABa pasa, He
N3MEHUTBCA MM YMEHbLUMTLCA B ABa pa3a (C BbIMETOM COMYTCTBYIOLMX U3OEPKEK).
HanTtu cpeaHo0 oXngaemyro JOXOAHOCTb NiiaHnpyemMoun onepauuu.

PeweHue. MatemaTnyeckoe oOXxugaHue KOHEYHOW OLEHKW KanuTana pasHo,
oyeBngHo, (2000+1000+500)/3 = 3500/3, Tak 4TO cpegHaAa oxmpgaemasi 4OXOAHOCTb
6ynet (3500/3 — 1000)/1000 = 500/3000 = 17%.

[ns vnnioctpaumm nogcyeTta 4OXOOHOCTU BO BTOPOM Cllydae pacCMOTPUM CrieayoLmnmi
npumep.

Mpumep 2.4. 3anac 3o050Ta B MECTOPOXAEHUN U3BECTEH, KakK M HadarnbHble
WHBECTULMN B ero paspaboTky. PakTnyeckm nonHasa otgada MecTOpOXOEHUs TOXe
dukcmpoBaHa, crnegoBaTenbHO, [OOXOOHOCTb (B MpoUeHTax rogoBbiX) Oyger
3aBuMCeTb OT AJSIUTENbHOCTU BbIPAOOTKM MECTOpPOXAEHUA: 4Yem pfonbwe 6yaet
BblpabaTbiBaTbCA MECTOPOXAEHMNE, TEM MEHbLLE JOXOO4HOCTb.

B cnydae, korga HavanbHas oueHKa onepauum He MOXeT ObiTb TOYHO
onpegeneHa, AOOXOAHOCTb  onepauMm  MoXeT  ObiTb  paccyuMTaHa  Kak
MaTeMaTu4yeckoe OXugaHue [OOXOAHOCTEeNW BapuaHTOB onepaumMm C y4eToM UX
BEPOATHOCTEMN.

Mpumep 2.5. ba3oBbI BapmaHT onepaunmn, BEPOATHOCTb KOTOPOro oLeHnBaeTCcs
B 0,9, npeaycmatpueaet 3atpatbl $10 000, a npubbine — $7000, cnegoBaTenbHO,
ero goxogHoctb paBHa 0,7; ¢ BepoATHOCTbO 0,1 BO3MOXEH U OpYyron BapuaHT, npu
koTopom 3aTtpaTbl paBHbl $20 000, a npubbLINb paBHa $10 000. KakoBa cpeaHsis
oXuaaemas JOXOOQHOCTb onepaumm?

PeweHue. OTa goxogHocTtb pasHa 0,9-0,7+0,1-0,5 = 0,68.
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AEeTepMUHUPOBAHHOIO

2.4. BapuaHTbl 3agaHumn

3KBMBaAnNeHTa nnaBawLlen

I'IpOLl,GHTHOVI CTaBKn B I'IpOCTGVILIJGM crny4dyae Ha4vucrneHud npoueHToB 3a MNnoJfib3oBaHne
OeHbraMmm Ha eAMHN4YHOM NMPOMEXYTKE.

2. Hangute peTtepMUHUPOBAHHbLIN
HayMcrneHve npoucxoauT ABaxdbl: nepsas MNonosMHa B MOMeHT f;=0,9; BTopas

NONoBNHa — B MOMEHT 5 =1,1.

BapuaHT

NMPOLIEHTHON CTaBKW, ecnn ee

PewnTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 2.1.

Tabnuuya 2.1

BapwuaHTt 4 ty
1 0,7 1,3
2 0,75 1,25
3 0,8 1,2
4 0,85 1,15
5 0,86 1,14
6 0,87 1,12
7 0,88 1,12
8 0,89 1,11
9 0,91 0,09
10 0,95 1,05
3. Hantm peTtepMUHUPOBAHHBLIN

BEPOATHOCTbIO p;=1/3 ee HauucneHne nponCXoauT B MOMEHT

BapuaHT

BEPOATHOCTbIO Py =2/3 — B MOMEHT fp=1,1.

NPOLEHTHON CTaBKW, e€cnu C

tl =O,9, mn C

PewnTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 2.2.

Tabnuuya 2.2

Bapuant P 1 P )
1 1/3 0,7 2/3 1,3
2 1/4 0,75 3/4 1,25
3 1/3 0,8 2/3 1,2
4 1/5 0,85 4/5 1,15
5 1/4 0,86 3/4 1,14
6 2/3 0,87 1/3 1,12
7 3/4 0,88 1/4 1,12
8 2/3 0,89 1/3 1,11
9 3/4 0,91 1/4 0,09
10 4/5 0,95 1/5 1,05

4. Hangute geTepMMHMPOBAHHbLIN BapuMaHT MPOLEHTHOW CTaBKK, €Clii MOMEHT ee
HauyucrneHMs paBHOMEPHO pacnpedeneH Ha BpemeHHom oTpe3ke [a;b] (a=0,9,
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PelwumnTb aHanornyHyo 3agavy, B3siB AaHHble 13 Tabnuubl 2.3.

Tabnuua 2.3

BapuaHTt a b
1 0,7 1,3
2 0,75 1,25
3 0,8 1,2
4 0,85 1,15
5 0,86 1,14
6 0,87 1,12
7 0,88 1,12
8 0,89 1,11
9 0,91 0,09
10 0,95 1,05

5. TlpoaHanuanpymnTe NMHBECTULMOHHbBIA NPOEKT C NapameTpamMu: UHBecTUUMn K =
1000, noxon B nepsbivi rog Ry = 600, goxon Bo BTOpow rog R, = 600, npoueHTHas
cTaBka 1=8%. OkynawTcs N1 MWHBECTUUMU? OKCMepTbl MNPU3HanNM MpoeKT

CpeOHEepuCKOBbIM U YBENUYMNN MNPOLEHTHYIO CTaBKy AWCKOHTUPOBaHWSA OyayLumx
A0X0A0B A0 I5=13%. OKynaATca N UHBECTULIMKN B 3TOM criyyae?

PewnTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 2.4.

Tabnuuya 2.4

BapuaHT K R R, ip, % Iy, %
1 500 300 300 7 15
2 600 350 350 10 14
3 700 400 400 8 15
4 800 450 450 6 10
5 900 500 500 7 11
6 1100 650 650 8 13
7 1300 800 800 9 15
8 1500 950 950 7 10
9 2000 1100 1100 8 14
10 3000 1600 1600 7 13

6. B cny4anHbli MOMEHT, paBHOMEPHO pacnpegeneHHblin Ha otpeske [0,1],
npuxoaut nnatex K. Hangute maTtematuyeckoe oXuaaHUe €ro COBPEMEHHOWN
BENMNYUHbI.

7. Hangute matematmyeckoe oxuaaHue COBPEMEHHON BENUYUHbLI CIy4YarHOW PEHTbI:
nnatexu R ocylecTBNSATCA pa3 B rof C paBHON BEPOSATHOCTLIO MO0 1 okTA0ps, nMbo
1 nekabps. CtaBka paBHa i .

PewnTb aHanornyHyto 3agavy, B3sB AaHHble (4aTbl nnaTtexen) ua tTabnuupl 2.5.

Tabnuua 2.5
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BapwuaHTt HaTta 1 [ata 2
1 1 ®eBpans 1 Anpens
2 1 MapTta 1 Mag
3 1 Anpens 1 UoHs
4 1 Mas 1 Nonga
5 1 NioHs 1 ABrycta
6 1 Wons 1 CeHTA0ps
7 1 ABrycrta 1 OkTa6ps
8 1 CeHTab6ps 1 Hosbps
9 1 Maprta 1 Uions
10 1 Anpens 1 ABrycta

8. Hangnte matemaTtudeckoe oxunaaHne COBPEMEHHOW BEMNNYMHbLI Cry4anHoOn
PEHTbI, B KOTOPOWN MOMEHT rof0BOro nriatexa paBHOMEPHO pacnpenerieH B TEKYLLEM
roay.

9. CerogHa aHeM ueHa akumm paBHa P =100 py6. 3a cyTkm ueHa MoxeT
BolpacTu Ha AP=10% c BeposATHOCTbl 1/3, C TakolW Xe BEepOATHOCTbIO
yMmeHbwmnTCca B n=1,1 pasa n ¢ Takon xe BepoAaTHoCTblo 1/3 octaTtbca paBHon 100
py6. Hangute pacnpepeneHue LeHbl akumMm 3aBTpa 1 nocrnesasTpa.

PelwumnTb aHanornyHyo 3agavy, B3siB AaHHble 13 Tabnuupbl 2.6.

Tabnuua 2.6

BapuaHt | P, py6. | AP, % n
1 50 10 1,15
2 70 8 1,1
3 90 13 1,2
4 130 10 1,1
5 140 14 1,2
6 150 5 1,07
7 160 12 1,15
8 170 15 1,1
9 180 20 1,25
10 200 25 1,4

10. OcyuwiectBnsieTc OAHOBPEMEHHO MHOXECTBO WHBECTULMOHHBLIX MNPOEKTOB.
MHBecTuuumn B Kaxabi npoekT paBHbl K =$5000, a 6yaywmii rogoBoi goxon
Crny4aeH no npoektam — paBHOMepHO pacnpegeneH ot R; =500 no R, =3000 gonn.

Kakas yacTtb npoektoB okynutcsa B TedeHne n=10 net? MNpoueHTHY rogoByto CTaBKy
NPUHATbL paBHOM I =8%.

PelwumnTb aHanornyHyto 3agavy, B3siB AaHHble U3 Tabnuupbl 2.7.

Tabnuua 2.7

BapuaHt K.$ R, $ Ry, $ n, net i, %
1 3000 600 2000 5 7
2 4000 800 3500 5 9
3 6000 1000 3000 6 8
4 7000 1000 2500 7 7
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5 8000 800 4000 10 8
6 9000 1000 4000 9 9
7 10 000 1000 5000 10 6
8 15000 1500 3000 10 7
9 20 000 2000 5000 10 8
10 25 000 2500 4000 10 9

11. B Havane roga cTpaxoBasi KOMnaHus krnageT B 6aHk R ag.e. nog i % rogoBbix. B
nobor MOMEHT roga BO3MOXEH CTpaxOBOW Cryyaun, Korga KommnaHum npuaeTcsa
BbiNNatTutb R O.e. cTpaxoBoro Bo3MelleHusi. Hamgute matemartudeckoe oxuaaHue
CYMMbIl Ha cHeTe KOMMNaHUN K KOHLY roga.

12. MNpoaHann3anpynTe MHBECTULNOHHBLIWN NPOEKT, HayarbHble MUHBECTULMN B KOTOPbIN
paBHbl R B MoMmeHT 0, a noToK Oyaylmnx OOXOAOB €CTb NMyaCCOHOBCKMM MNOTOK R
nnaTtexei ¢ nnotHoctbio A >0 nnaTtex B ef. BpemeHn. CTaBka NpoLEHTa paBHa i .

13. NMpeanonoXxmm, 4YTO BKNagYMK CPOYHOrO rodoBOro BKMaga MOXET B nobown
MOMEHT BocCcTpeboBaTb CBOW BKMag. Mpn oaTOM 6GaHK BbINNa4YMBaeT 3a
[eNCTBMTENbHOE BpeMs BKMaja npoueHTbl u3 pacyeta ij=10% rofosbix BMeCTO

i»=30% no cpo4HoMmy Bknaay. Kakos B cpefHeM NOTEPSHHbIN NPOLIEHT BKNaa4mnka?

PewnTb aHanorvyHyto 3agady, B3siB AaHHble U3 Tabnuubl 2.8.

Tabnuua 2.8

BapuaHt | i, % i, %
1 5 15
2 5 20
3 6 20
4 7 25
5 8 25
6 9 30
7 10 25
8 11 35
9 12 35
10 13 40
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UugmnemnayansbHoe 3agaHue Ne 3

LleHHble 6ymaru ¢ omkcnpoBaHHbIM 4OXOA0M

3.1. O6Lwue cBegeHNs 0 6e3pMCKOBbIX LIeHHbIX OyMarax

K ueHHbIM Oymaram C UKCMPOBaHHbIM [OXOAOM (6e3pMCKOBbIM  LIEHHbBIM
Bymaram) OTHOCATCS LUeHHble Bymaru, npuHocAwmMe (OUKCUPOBAHHbLIN OOXOA4 B BUAe
NPOLEHTOB - obnuraumm, pasnuyHble cepTudurKaTbl, MPUBUNETMPOBAHHBLIE aKUUN U
apyrue LueHHble Bymaru, no KOTOpbIM BbiMfaynBaeTcsa 3apaHee 0byCnoBneHHbIN JoX04.
OCHOBHbIM BUOOM LIEHHbIX Bymar ¢ oMKCMPOBaHHBIM JOXOA0M ABASKTCSA obnuraumn.

OcHoBHble napameTpbl obnuraumu:

1. HoMuHanbHas ueHa nnu BbiKynHas LueHa, ecriv OHa OTfiM4aeTcsa OT HoMuHana.
2. [darta norawueHus.
3. Hopma goxogHOCTU unv KynoHHasa ctaBka. OTO NpoLeHTHasi CTaBka, Mo KOTOpow
perynsapHo BbinnadYnBaeTcs 4oxo  Bnagenbsuy obnuraumn.
4. Cpoku BbINnaThbl NPOLEHTOB.
Moa kypcom obnuraumm NOHMMAaT MOKYMHYIO LieHy ogHOW obnurauumn B pacyeTe Ha
100 geHexHbIX eguHUL HOMUHana.
Myctb P - pbiHOYHas ueHa, N - HomuHan, K - kypc. Torga, no onpeaeneHuto

K=£100
N

OcHoBHble 3agayn aHanuaa obnuraummn:

1) onpeaeneHne NonHOM JOXO4HOCTHN obnurauuu;

2) onpeaeneHne BHyTPEHHEN CTOMMOCTM 06nmraLmm 1 BbIBieHWE HEBEPHO
OLE€HEHHbIX PbIHKOM LIEHHbIX Bymar;

3) oueHKa pucka, CBA3aHHOIO C BNOXEHUAMU B obnurauuu.

3.2. OnpepeneHune NOTHOW AOXOAHOCTU OGNUraummn

O6wmir goxopn oT obnuraumn cknagbiBaeTcs U3 TPEX ANEMEHTOB:

1) nepnognyeckn Bbinna4YMBaemMoro KynoHHoOro 4oxoaa;

2) N3MEHEHUST PbIHOYHOW LeHbl obnuraummn 3a onpeaenéHHbln nepnon BpeMenun. Ecnu
obnuraums 6bina KynneHa no LeHe Hke HOMUHana, unu, Kak rosopsT, ¢ AUCKOHTOM, TO
9TOT 3NEeMEHT [OXOAHOCTU - MNoNnoXuTenbHaa BenuuuHa. Ecnm obnuraums 6Gbina
KynfieHa no ueHe Bbllle HOMMUHana Wnu, Kak roBopsAT, C nNpemMuen, To 3TOT 3MEeMEHT
aoxogHocTn ByaeT oTpuuaTenbHOW BeNNMYMHON. Ecnn nokynHasa ueHa paBHa HOMUHany,
TO 3TOT 3NIEMEHT AOXOOAHOCTU OTCYTCTBYET;

[MokaszaTtenb NOMHOM  OOXOOHOCTU  U3MepsieT  peanbHyl  (PMHAHCOBYHO
3ppekTUBHOCTL Obnuraumnmn Ans MHBECTOPOB M OObIYHO onpefenseTca B BUAe roqosown
CTaBKM CMOXHbIX MPOLEHTOB. [Ina 9Ton cTaBkM B (PHAHCOBOMW NuTepaTtype UCNosib3yoT
pasnuyHble HauMEeHOBaHNA - AOXOAHOCTb K MOraweHuro, BHYTPEHHAS AOXOAHOCTb
obnuraumm.

OnpedeneHue. '0aoBas BHYTPEHHASA AOXOOHOCTb obnuraumm r — 3TO rogosas
CTaBKa COXHbIX NPOLIEHTOB, NO KOTOPOW COBPEeMEHHas CTOMMOCTb MOTOKa nnaTexen
no obnurauun paBHa pbIHOYHOW cToumocT P obnuraumm B MmomeHT ¢ =0:
S I O

p=—-=1— —n
(1+ ) (1+7r)"

(3.1)
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rae 4,1,...,t, — MOMeHTbl BpeMeHu noctynnexus nnatexen C,C,,...,C,,.
340ecb BHYTPEHHAs 4OXOAHOCTb obnuraumMm onpefenseTcsl Kak rogoBasi JOXOL4HOCTb,
YNCNEHHOE 3Ha4YeHWe KOTOPOW pPaBHO HaMMEHbLUEMY TMOSIOKUTENbHOMY  KOPHIO
ypaBHeHus (3.1).

PaccmoTpum 4acTHble cnyvaun coopmynbl (3.1).

HoxodHocmb obnuzayuu 6e3 ebinnambi NIPOYEHMO8

Takas obnurauma nmeeTt OAMH UCTOYHUK AoXo4a ANA MHBECTOpa - pa3HOCTb
MeXay BbIKYNHOWN LeHon obnuraumm (HoMuHan) n ueHon npuobpeTteHuns (PbIHOYHOM
LeHown).

Mycte P - pblHOYHaA ueHa obnuraumm (UueHa nokynku), N - HOMUHaM, n - CPoK
0o noraweHus. Torga ypasHeHue (3.1) npumet Bug

1 n
N|l— | =P,
1+r
roe r — McKkomas cTaBka JOXOOHOCTM.

HoxodHocmb obnuzayuu 6e3 06s13amesnibHO20 Mo2aweHusi ¢ nepuoouyeckol
ebinsiamot npoyeHmoe

[loxon oT aToro B1aa obnurauuii NonyyatT TONbKO B BUAE NEPUOANYECKN
BbINsia4nBaeMbIX NPOLIEHTOB OT HOMMHana. [ycTb NPOLUEHTHI BbiNNa4yMBaloTCs OAMH pas3
B KOHLe roga, g ~ KyrnoHHas ctaBka, Torga gN - exerogHo nonyyaembin JOXOA.

BbinnaTy NoToKa NPOUEHTHbIX NiaTexen MOXHO paccMaTpuBaTb Kak BEYHYIO PEHTY.
lMpupaBHaeM 3Ty BeNnYMHY NokynHon ueHe. YpasHeHue (3.1) npumet Bug
&N _p
r

HoxodHocmb obnuzayuu c ebinsiamou NPoyeHmMoe 8 KOHUe cpokKa

Ana Takoro Bmaa obGnuraumn NPOUEHTbl HAYUCASKTCS M BbiNfayMBaloTCA B
KOHLIe CpoKa B BUAe OAHOW CyMMbl BMeCTe C HOMWHanom. JTa obnurauma umeet ABa
MCTOYHUKA Joxona:
1) npoueHTbl 3a BeECb Nepmos 3anma,;
2) NpMpOCT KanuTana, T.e. pa3HOCTb HOMWHANa 1 NOKYMHOM LiEHbI.

B koHLEe cpoka BnaaeneLl Takoi obnurauum nonyyaet cymmy N(1+ g)”.

[NCKOHTUPYEM 3Ty BENUYMHY U NPUPaBHSEM pe3ynbTaT K LeHe npuobpeTeHus. B
pesynbtarte (3.1) npumeT Bug

N(+g)" _
1+r)"

P
3 KOTOPOro ONpPeAennM CTaBKy 7 .

OnpedeneHue doxo0Hocmu obnuzayuu ¢ nepuoduvyeckol ebinnamoli
npouyeHmoes, noz2awaemMol 8 KOHUe CpokKa

CymMapHbI 4OX04 OT obnuraumm AaHHOro Buaa cknagpiBaeTcs U3 AByX
9N1EMEHTOB:

1) Tekywiero goxoaa, peanu3yemoro ¢ MOMOLLbIO KYNOHOB;

2) poxopa, Nofly4aemMoro B KOHLE Cpoka (PaBHOrO HOMWHANY MUy BbIKYMHOW
LileHe, ecrnv OHa He coBnagaeT C HOMUHANOoM).

YpaBHeHue (3.1) ana aTon obnuraymm MmeeT Bug
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1-A+r)"
N_ Ng 1-( 1/r) _»p
A+r" p 1+nP -1
rge P — KOJTNMYECTBO KYNMOHHbIX BblMJ1aT B rofd.

OnpedesneHue doxo0Hocmu obsiuzayuu, KyrnjieHHoU Ha 8MOPUYHOM PbIHKe
MycTb P — pblHOYHAsA CTOMMOCTb O6nMrauum B MOMEHT ¢ = 0, KyNoHbl MO KOTOPOW

BbiNnaymMBaTca p pas B rog. MNpeanonoxum, obnuraums npogaeTcs Yyepes Bpems T

nocne nocrnegHen nepeq Npoaaxew KynoHHOW BbinNMaThl, Korga 4O noraweHust

OCTaeTCca n KynOHHbIX BbiNnat. YpasHeHue (3.1) B aTom criyyae npuobpeTtaeT Bug

L N
p=—91 4 . (3.2)
T

N RS PR B3 P

logoBaga nonHasa 4OXO4HOCTb KyI'IOHHOVI obnuraumm onpepenaeTca Kak

KOpeHb ypaBHeHus (6.3).

KonunyectBo KYMOHHbIX BbINMaT 77 U BpeMa T pacCYUTbIBaAOTCA MO cbopmynaM

ecrm T -p —uenoe,Ton=T-p n 7=0;
n
ecm T-p —Heuenoe, 7o n=[T-pl+ln 7= — -T,
p
roe T — cpok raweHuns obnuvraumm B rogax.

HoxodHocmb nopmabens obnuzayuli

HoxogHocTb nopTdenss u3aMmepsieTca B BuAe T[OOOBON CTaBKM  CHOXHbIX
NPOLEHTOB. JTa cTaBka ONpedensieTcs U3 pelleHns ypaBHEeHWUs, B KOTOpOM obLuas
CTOMMOCTb obnuraumi, BxogsAWMX B MopTdenb, npupaBHMBAETCA K CymMMe

COBPEMEHHbLIX BeJIM4YNH BCEX BUOOB nnarexen nNo obnuraumam. |_|yCTb St - 9NIEMEHT

noToka nnaTexeh B MOMEHT BpemMeHu f, (). - KonuyecTtBo obnurauumi Buga J,

J

BXOASALMX B MOPTdEnD, Pj - ueHa npuobpeTeHuss opgHow obnurauuy Bupa .

YpaBHeHwe anga onpegeneHna JoXoaHOCTU MMeeT BU[,

2.5V =2.0;P;=0
r j

3necb ZQij — pblHOYHAs CTOMMOCTb NopTdens, ZStVt — CyMMa COBPEMEHHbIX
j t
BEJIMYMH BCeX MNraTtexein no Bcem obnuraunsiM, KotTopble BXOAAT B nopTdernsb.
CraBka onpeaensieTcs YACNEeHHbIM METOAOM.

3.3. OueHuBaHue obnurauun

Bo3mMoxHbI ABa noagxo4a K pelleHnio gaHHOW 3a4a4vu:
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1. CtaBKa JOXOL4HOCTM K NorawleHuo obnuraumin, KOTopble aHannanpyeT MHBECTOP,
CpaBHMBAETCS CO 3HAYEHMEM CTaBKW, KOTOPOE ABMHAETCS «CnpaBedsiMBbiM», MO MHEHUIO
nHeectopa. CBoe MHeHne MHBECTOP (PopMMpyeT Ha OCHOBE aHanmsa Kak
XapaKTepPUCTMK 0bnuraumm, Tak n TEKyLLEen pbIHOYHOW cuTyauun. Ecnn goxogHoCcTb
obnvraumu Bblle cnpaBeanMBomn, TO TOBOPSAT, YTO obnuraunsa HegooueHeHa 1 B 3TOM
cnyyae oHa — KaHaugat Ha NoKynky. Ecnu goxogHOCTb K NoralleHnio MeHbLue
crnpasenvBon, TO 06nurauunio HasbIBalOT NEpPeoLEeHEHHON, U Torda OHa — KaHauaaT Ha
npogaxy.

2. VIHBeCTOp OuUEeHMBaET UCTUHHYIO UM BHYTPEHHIOK CTOMMOCTb obnurauumn u
CpaBHMBAET €€ C PbIHOYHOW LieHOW. Ecnun Tekywas pblHOYHAsA LeHa MeHbLue
BHYTPEHHEN CTOMMOCTU, TO 0bnurauma HegooLeHeHa pbIHKOM, 1 HaobopoT, ecnu
TeKyLwasa pbIHOYHAsA CTOMMOCTb BOrbLUE BHYTPEHHEN CTOMMOCTH, TO obnurauns
nepeoLeHeHa.

O6e npoueaypbl aHanmMsa v oLUeHKN obnmraLmm OCHOBaHbI Ha MeToAe KanuTanumsaumm
aoxona, T.e. Ha NpuBeAEeHUM BCeX NnaTexen no obnuraumm K HacTosLwemMy MOMEHTY
BpeMeHn. PaccMoTpum nepBbi NOAXOA.

JHoxodHocmb Kk no2aweHuro
HangeHHyto 13 peweHuns ypaBHeHus (3.1) cTaBky ¥ CpaBHMBAEM C HEKOTOPOM

. .
cnpasennmeoun, Nno MHEHUIO NHBECTOpPA, CTaBKOU 1 .
*
Ecnu r>r , T0 gaHHas obnuraums HegooLEeHeHa.
*
Ecnm r<r , 1o obnuraumna nepeoLeHeHa Ha pbIHKE.

ES
Ecnm r=r , To obnurauus oLeHeHa pbiHKOM CripaBeafiMBo

BHympeHHsis1 cmouMocmb

MeTopn, OCHOBaHHbIN Ha onpeaeneHnn BHYTPEeHHENn CTOMMOCTU, Npegnornaraer,
YTO BHYTPEHHSS CTOMMOCTb NOOro akTmea, B TOM 4ncne obnuraumm, onpeaensercs
OVCKOHTUPOBAHHbBIMW BESNTMMUHAMMW NNaTeXen, KOTOpble MHBECTOP OXMOAET NonyynTb B
ByayLiem 3a cyeT BrageHus 3TMM akTUBOM.

Onpegenvm BHYTPEHHIOK CTOMMOCTb 06nuraumm cnegyowmm obpasom:

V= C1*+ C2*2+...+C—”*
I+r (1+r) 1+r)"
n
Mnm V=ZLI*.
o(+r)

[aHHyt0 Moaenb Ha3biBaloT 6a3oBoM MoAeNbI0 OLeHMBaHUA obnurauum
(The Basic Bond Valuation Model).
UuncTtas npuBegeHHas ctommoctb (NPV) obnurauyuum:

n Ct
*\t
o d+7r)
Ecrm NVP > 0, To obnuraums HegooleHeHa pbiHkoM; ecniu NVP <0, 1o

NVP=V -P=

nepeoueHeHa. Jllobas obnurauus, y KOTOpon r > r*, oyaoet umetb NVP >0u
HaobopoT.
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3.4. OueHKa puckKka, CBA3aHHOrO C BIOXKEHUSIMU B obnurauum

BblaoenstoT ABa OCHOBHbIX BAa PUCKOB:

1) KpeanTHbIN;

2) PbIHOYHbIN.
KpeanTHbIn pucK CBsI3aH C BO3MOXHOCTbKO OTKa3a O3MWUTEHTOM OT CBOWX
06a3aTenbCTB, YTO MOXET noBneYvb MO0 NOMHOEe NpeKkpalleHne BbinnaTthl TEKYLNX
nnaTtexen n BbIKyNHOW LieHbl, MO0 HapyLleHne OroBOPEHHbIX CPOKOB BbiNnar.

PbIHOYHbBIN pUCK CBA3aH C KonebaHnaMn pbIHOYHOW MPOLIEHTHOW CTaBKW, KOTOPbIE B
3Ha4YUTENbHON Mepe BAUSAIOT Ha U3MEHEeHWe BHYTPEHHEeW CTOMMOCTWM obnuraumm u,
COOTBETCTBEHHO, PbIHOYHOW LieHbl 0bnuraumn.

PbIHOYHBIV N KPEOUTHBIN PUCKM CBA3aHblI CO CPOKOM obnuraumm - 4em 6onblue Cpok,
Tem Bbiwe puck. OgHako MpocTo Cpok obnurauumn, T. €. Nepuo BPEMEHM OT ee
npuobpeTteHnss [0 MoralleHns, He ydnTbiBaeT OCOBEHHOCTb pacnpegeneHus
A0X0A0B BO BPEMEHM Yy pasHbiX BMAOB Ob6nuraumin - Tak HasbiBaeMblil pogursib
0oxo008. O4eBMAHO, NPU NPOYMX PaBHbIX YCNOBUSX, PUCK BIIOXEHMI B obnurauum,
MO KOTOPbIM MNEPUOAMYECKM BLINIAYMBAKTCA MPOLEHTbI, MEHbLUE, YEM PUCK
BNOXeHW B obnuraumm 6e3 BobinnaTbl NPOLEHTOB.

PaccmoTpum aBa nokasaTtenu (CpegHui CPoK U CPEAHHo NPOAOIIKUTENBbHOCTD
nnaTexen), KOTopble NMO3BOMAOT U3MEPSTL PUCK C Y4ETOM NPOUNs JOXOAO0B.

CpedHuli cpok
OTOT nokasaTenb Y4YuTbiBaeT CPOKM BbIiNfaT Bcex BMAOB obnuraumi B BUAE
B3BELIEHHOW cpeaHeapudmeTnyeckon BenuumHbl. B kavectBe BecoB OGepyTtcs
pa3mMepbl nnatexen. Takmm obpasom, yem Bonblue cymma nnartexa, Tem bonbliee
BNUSIHWE Ha CPEeaHUNIN CPOK OKa3blBaeT CPOK BbIMfaThl 3TOr0 Nnarexa.

CpegoHuii cpok onpeaensieTcst no oopmyne

n
Zfi -G
_ =l _

T = " (3.3)
2.C
i=1
raoe C; — pa3mep nnatexa B MOMEHT BPEMEHM [;, 11 — KONIMYECTBO NnaTexen.
Aropayusn
B obwem Buge atopaums onpegensercda no oopmyne
n
t.
p %
D=1 , (3.4)

- n
e
i1

rae vV - MHOXWUTENb OUCKOHTUPOBAHUA MO CTaBKe OOXOAHOCTU K rnorawleHuto r, T.e.



31

1
v=——; (,C,,...,C, — nnatexum no obnuraumy 4epe3 MOMEHTbl BpPEMEHM

I+r
f1,ty,....1,,. Cpok rawenuna T =¢, .

3.5. BapuaHTbl 3apgaHnmn

1. Yto xopowo Ang Bnagenbua LeHHon Bymaru: yBennyeHme unv yMeHblueHue
AENCTBYOLEN NPOLEHTHOW CTaBkM B Nepuod BrnageHus atom Gymaron, ecnu aTta
BGymara: a) obnuraums; 6) akumns; B) 4ENO3UTHbIA cepTuduKar.

2. Hangute Kkypc obnuraumm 6e3 noraweHuss ¢ nepuogndeckon — pas B rog —
BbINMATOM NPOLEHTOB NpU g = 8% , I = 5% . BblumMcnuTe JOXOQHOCTb Takon obnuraumm,

ecnu ee kypc paseH K =120.
PewunTb aHanornyHyto 3agavy, B3sB gaHHble 13 Tabnuubl 3.1.

Tabnuua 3.1

BapuaHT q,% K

~

-
(]

P

100

115

120

110

130

140

120

O OO NINO |

150

OO N0 W —

160

OO0~ OIW A~

— | —

0
0

[y
o

140

3. Hanaute kypc 6eckynoHHon obnuraumm 3a m=5 neTt [o noraweHus npu i =
6%. Bblumcnute goxogHoOCTb Takow obnuraumm, ecnu ee Kypc paseH K =70.

PewnTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 3.2.

Tabnuua 3.2
BapuaHT m, net i, % K
1 4 5 50
2 4 6 60
3 4 7 100
4 5 4 50
5 5 5 80
6 5 7 90
7 6 4 120
8 6 5 70
9 6 6 90
10 6 7 80

4. OAna ©GeckynoHHOW obnuraumMm C BbINSATON  KYMOHHbIX MPOLEHTOB Npw
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noraweHMnm C MOMOLUbD KOMMbIOTEPA BbIMUCIEH Kypc obnuraumm — K =212.7.
[MpoBepbTe KOMMbIOTEPHbIE pacyeTbl, €CNn KyrnoHHasa npoueHTHasa ctaBka ¢ =10%,

cpok obnuraunn — n =10 neT, Ao ralweHns octanocb m =4 roga u NPoLEHTHas cTaBka
— 1 =6% rogoBblIX.

PelwmnTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuupbl 3.3.

Tabnuua 3.3

BapuaHTt q,% n, net m, net 1,%
1 9 10 4 4
2 9 10 5 5
3 9 9 4 5
4 10 10 3 4
5 10 10 4 5
6 10 9 5 7
7 11 10 4 5
8 11 10 3 7
9 11 9 4 6
10 11 8 3 7

5. Hangute kypc 6eckynoHHom obnuraumm ¢ BbinnaTon NPOLEHTOB Npu
norawieHmu 3a 5 net go noraweHus npu i =4 %, ecnn obnurauuns BbinyweHa Ha 10
netun q = 8%. Beluncnute 4OXOAHOCTbL Takow obnurauuu, ecnu ee kypc paseH 100.

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 3.4.

Tabnuua 3.4

BapuaHT n, net m, net i,% q,% K
1 7 3 5 9 100
2 8 4 6 10 120
3 8 3 4 11 150
4 9 5 4 10 140
5 9 4 5 12 120
6 10 4 5 11 90
7 10 6 4 9 100
8 11 4 5 11 110
9 11 6 4 10 130
10 12 4 6 12 150

6. HanguTe ueHy Be4HOM akumu ¢ kBapTanbHbiMu anBuaeHaamu d =200 npwu
roaoBown ctaBke [ = 8%.

PelwumnTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuupbl 3.5.

Tabnuuya 3.5
BapuaHT d i,%
1 150

160

[e22[e22K 2 116, ]

2
3 170
4 180




33

190

200

210

220

OO ||| O

230

OO0 (NN

—

0 240

7. Bblumncnute JoXoOHOCTb onepauun yyeta Bekcens no craske g = 30% 3a m =3

Mecsiua Ao ero onnaTtbl (BpeMeHHasi rogoBas 6a3a paBHa 360 gHen — mecsy paBeH
30 gHam). MNpwn BbINONHEHUM OnepaLmn ydeTa ¢ Bragenbla Bekcens yaepXaHol
KOMUCCUOHHbIEe B pa3mepe k =0,5% OT OCTOMHCTBA BEKCeNs.

PelwumnTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuupbl 3.6.

Tabnuvua 3.6

BapwuaHT q,% | m, mec. k,%
1 20 2 0,2
2 21 2 0,3
3 22 2 0,3
4 23 3 0,4
5 24 3 0,4
6 25 3 0,5
7 30 4 0,5
8 31 4 0,5
9 32 4 0,6
10 33 5 0,6

8. KakoBa goxogHocTb KO (B npoueHTax rogoBbiX U K MOralleHuto), eCnn AaHHbIN
Tupax 6bin pasmelleH no ueHe p =71,8% oT HoOMMHanNa (UeHbl raweHus)?

PelwmnTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuupbl 3.7.

Tabnuuya 3.7

BapuaHTt p,%

1 68,9

69,4

70,3

71,3

72,1

72,8

73,2

73,7

OO N[O W

74,9

—_
o

75,1

9. Mo 6% kynoHHoW obnuraumm HomuHanom N =200 a.e. obGellaloT NPOU3BOAUTL
KakObli KBapTan KynoHHble nnaTtexu. Onpeaenntb LeHy obnuvraumm B MOMEHT, KOraa
00 noraweHus obnurauumn octaetcsa: a) 16 mecsaues; 6) 15 mecaueB. PbiHOYHas
npoueHTHasi ctaBka i = 10 %.
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PewunTb aHanornyHyto 3agavy, B3sB gaHHble 13 Tabnuubl 3.8.

Tabnuua 3.8

BapuaHT q,% N, p.e. i, %
1 4 130 9
2 4 140 9
3 5 150 9
4 5 160 10
5 6 170 10
6 6 180 10
7 7 190 11
8 7 200 11
9 8 210 11
10 8 220 12

10. Jana kynoHHas obnuraumsa co cnegyrowmmMmm xapakrepuctnkamm: HommHan 1000
4.e., CpOK [0 noraweHna 9,5 neT, KyrnoOHHble MnaTexu Kaxable nonroga.
BHyTpeHHAs goxogHocTb obnurauumn r = 9% rogosbiXx. CpaBHUTb OTHOCUTESbHbIE
M3MEHEHNsA LeHbl obnuraumm npu M3MEHEHUM €€ BHYTPEHHEW [OOXOOHOCTU Ha

BenuuuHy Ar = + 2% ANs KYNOHHbIX CTaBOK =8% u = 9% roaoBbIX.
y y 81 82

PelwmnTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuupbl 3.9.

Tabnuua 3.9.
BapuaHt r, % Ar, % g1.% 87,%
1 9 2 8 9
2 8 12 8 9
3 7 2 8 9
4 9 12 9 10
5 9 2 10 11
6 9 +2 11 12
7 9 +1 8 9
8 9 12 8 9
9 9 13 8 9
10 7 2 8 9
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UHauBuayanobHoe 3apaHne Ne4

D,I-OpaLlMﬂ N NOoKa3aTesib BbINYKIIOCTHU 0611VII'aLI,VIVI
4.1. CBA3b AlOpaumMn ¢ U3MEeHeHUeM LeHbl obnurauumn

PaccmoTpyM CBSA3b Atopaummn ¢ OTHOCUTENbHBIM 3MEHEHNEM LieHbl 0bnmraumum
AP(r)/ P(r) npy naMeHEeHUN CTaBKN JOXOAHOCTU F .

[nsa OTHOCUTENbHbIX W3MEHEeHU LeHbl obnuraumMn, CBA3aHHbIX C WU3MEHEeHUEM
PbIHOYHOM cTaBkn Ar, cnpaBeanuBbl Crneayowmne CoOOTHOLWEHUS

AP ar an
P(r) 1+r
nnn
AP(r) Ar 1 Ar Y
= p=lo4o T (4.2)
P(r) 1+r 2 1+r
n
D L@ +DCY” |
rne C ==L . — rnokasaTenb BbINYKNOCTK obnuraumm, v = 1—
+r
D> .cvh
i=1

Oiopaumto obnvrauum D B chopmyne (3.5) MOXHO paccmaTtpuBaTtb Kak Mepy
NMPOLEHTHOro pucka obnuraumm — vyem Gonblue Aropaunsi, TeMm Oonblue MPOUEHTHbIN
puck obnuraumm, a nokasaTtenb BbiNyKNOCTM 06nmraLmMm MOXHO UHTEPNPEeTMPOBaTb Kak

AP(r)
P(r)

nokKasaTtersib ToOro, HaCKoJsfibKO TOYHO Atopauna obnuraumm oueHnBaeT BENMNYNHY

Ceolicmea dropayuu u nokaszamersns ebinyksiocmu obnuzayuu

—

[iopaumsa obnuraumm He NPEBOCXOAMT CpoKa [0 ee norawenus 1 .

2. [Oopaums obnuraumm 6e3 BbiNnaTbl NPOLEHTOB (YNCTO AUCKOHTHas obnuraums)
paBHa CPOKy A0 ee norawexus, 1.e. D =T .

3. Ecnu obnurauus KynoHHasi, TO Yem Gornblue BHYTPEHHSAS LOXOOHOCTb obnuraumm,

TEM MeHbLLE ee aropaumnsa 1 nokasaTterb BbiMyKIOCTY.

4. Ecnu Bce nnartexu no obnuraumm oTCpoUmnTb Ha 1 NeT, He U3MEHAS ee BHyTPEeHHeN
AOXOAHOCTU 7, TO Alopauus obnurauun yBenuuutca Ha [, neT, a rnokasaresb

BbINYKMNOCTN — Ha (tg + 214D + 1) ner.

5. Ecnu go noraweHust obnuraumm octaeTtcs 6onblue 0gHOro KyrnoHHOro nepuoga, To
NpyM 3a4aHHOM 3HAYeHUW BHYTPEHHeW [OOXOOHOCTU r Aopaums obnuraummn u
nokasaTerb BbINyKNOCTM TeM Gonblue, YeM MeHbLUe KyNOHHasi CTaBKa.

6. 3aBucMMOCTb Atopaumn obnurauuy oT cpoka A0 NOralleHWsi MPU HEU3MEHHbIX g U

r, rde g W r — KynoHHas CTaBka W BHYTPEHHSS [OOXOAHOCTb obnurauun
COOTBETCTBEHHO, COpMynMpyem B BUAe criedylowmx yteepxaeHun. MNycte D, —
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Alopauns obnuraumm, nnaTtexu no KOTOPOW BbiNnayMBalTcAs p pa3 B rogq U Ao
noralleHns KOTOPOW OCTaeTCsl 1 KyNOHHbIX Nnepuoaos. Toraa
6a. Ecnn g = r, To nocneposatensHocTb { D, } siBNsieTcst BO3pacTaloLLen.
66. Ecnn g <r, TO MOXHO yKasaTb 4YMCMO 7 Takoe, YTO Ansa obnuraumn c
4MCNIOM MEepVWOAOB [0 moraweHus n<n, nocnegosatensHocTs {D,} saBnsertcs
BO3pacTatloLLen.

. +
6. lim D, = TP
n—oo rp

4.2. BpeMeHHas 3aBUCUMOCTb CTOMMOCTU MHBECTULUM B OGnuraumio

PaccmoTpum obnuraumio, no KoTopom uepes f,f,,...,t, =1 neT oT TekyLliero

MOMeHTa BpemeHn ! = 0 obewaT BbIMNATUTL AeHexHble cymmbl Ci,C,,...,C

n
COOTBETCTBEHHO.
OnpepneneHne. CTonMocTb UHBeCTMLMM B obnurauunio B momeHT f€ [0,7] — aTo

cToMMOCTb noToka nnatexen P(t) no obnuraumn Cy,C,,...,C, B MOMEHT t.
BblpaxeHvie Ans pacyeTa CTOMMOCTU MHBECTULMM B 0Bnurauuio nmeeT BUA

P(t)= ick(lw)f‘fk + zn: ck;. (4.3)

t,—t
k=1 k=m+1 (I+1)*

Takum o6pa3om, CTOMMOCTb MHBECTULUMM B obnuraumio 4vepes { neT nocne
MOKYMKW NONyYatoT, NCXOAS U3 CNeayoLwmx NpeanonoXeHnn:

1) BCe nnaTexu, nonydeHHble oT obnuraumMm 4o MOMeHTa ¢, PEMHBECTUPYIOTCS;

2) B MOMEHT ¢ obnurauum [aHHOro BbiMycka MMeEKTCA Ha pbiHKe. Obnuraums,
KynneHHast ¢ neT Hasag, MOXeT ObITb NpofaHa Ha pblHKE MO CyLeCTBYHOLWEN Ha 3TOT

MOMEHT BPEMEHW PbIHOYHOM LeHe F .

Tenepb NpegnonoXum, 4YTO B MOMEHT MOKynkum obnuraumm ¢t = 0 BpemMeHHas
CTPYKTYpa MPOLIEHTHbIX CTAaBOK TakoBa, YTO Ge3puUCKOBble MPOLIEHTHblE CTaBKM AONs
BCEX CPOKOB OAWHAKOBbI W paBHbl 1. PaccMOTpyMM CTOMMOCTb WHBECTULMK B
obnuraumio yepes ¢t neT nocne noKynku Ans AByX Clyyaes:

1) BpeMeHHas CTPYKTypa NPOLEHTHbIX CTABOK OCTAeTCs HEM3MEHHOW A0 noralleHus
obnuraumm;
2) cpasy nocne nokynkn obnuvraumm 6e3puckoBble MPOLEHTHbIE CTaBKM ONsi BCEX

CPOKOB MIHOBEHHO U3MEHWUIUCb Ha OAHY W Ty e BENWUYMHY U CTanu paBHbIMK 7, a
3aTeM yXXe He MEHSUCh.

CToMMOCTb WMHBECTMLMM B obGnuraumMio B MOMEHT t B NepBOM Ccriyyae HasblBaloT

nnaHupyemon u obosHavawT 4yepes P(r,t), Bo BTopoM crnydyae — hakTU4ecKon K

0603HavatoT Yepes P(;, 1).

Ceolicmea nnaHupyemMou u ¢ghakmu4yeckKkolu cmoumocmell uHeecmuuyuu
1. P(r,t) n P(r,t) — HenpepbiBHble BO3pacTatoLLme pyHKLUM BPEMEHN:

P(r,t)=P(r)(1+r), P@rt)=Pr)1+r).
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2. CywiecTByeT 1 NPUTOM eAVHCTBEHHbLIA MOMEHT BpeMeHu ¢ * | koraa dakTnyeckas
CTOMMOCTb MHBECTULMM paBHa NNaHUPyEMOMN.

In (P(f)j
* P(r)

I = el (4.4)
1+7r
In
1+r
3. Teopema (06 MMMyHM3MpPYIOLLEM CBONCTBE AtopaLmm obnuraumn).
Mycte D = D(r) — awopaums obnuraumum B MOMeHT ¢ = 0, korga 6e3puckoBblie
MPOLIEHTHbIE CTaBKM A1 BCEX CPOKOB OMHAKOBLI U paBHbl ¥ . Toraa B MOMEHT
BpeMeHMU, paBHbIi Alopauun obnuraumu, ¢ = D, dbakTnyeckas CTOMMOCTb
WMHBECTULUN B 06nUraumio He MeHbLUe NiaHupyemMon, T.e.
P(r,D)= P(r,D) (3.9)

Ans noOblX 3HAYEHUN 1.

4.3. BapuaHTbl 3agaHun

Paccmatpuaetca 8% KynoHHas obnurauns HommHanom 1000 g.e., no KoTopou
obelwanT NpPon3BOAUTb KYMOHHbIE BbiNNaThl ABaxAbl B rogy B TeyeHue 3-x ner.
BespuckoBble nNpoUeHTHble CTaBKM OAMHAKOBbI ANs BCeX CPOKOB W paBHbl 10%
rogoBbIX.

1)  BbluucnuTb gropaumio n nokasaTenb BbINyKNOCTU obnurauunu;

2) OUEHUTb OTHOCUTESNIbHOE MW3MEHEHME LeHbl obnuvraumm npu U3MEHEeHUn
MPOLEHTHbIX CTaBOK Ha * 1%, mMcnonb3yd: a) TONbko Awopauuio obnurauum; 6)
alpaumio 1 nokasaTenb BbIMYKNOCTM obnurauun. YkKasaTtb pofib  Kaxgoro U3
nokasatenenm B OULEHKE W3MEHEeHUdA LUeHbl obnurayuu.

saBucumocte AP/ P ot Ar/(1+7).

MpeactaBuTb rpaduyeckn

PewwnTtb aHanorn4Hyto 3agavy, B3sB AaHHble 13 Tabnuubl 4.1.

Tabnuua 4.1.
BapuaHTt HomunHa | KynoHH | MNpoueHTHas | Konuyect Cpok
n N, as cTaBka BO raweHus
a.e. cTaBka r, % KYNOHHbI | obrnraumm
g, % X BbINaT T, net
B rogy p
1 1500 8 12 2 2,0
2 2000 9 12 3 2,0
3 3000 7 10 4 1,5
4 400 6 10 6 5
5 500 4 11 2 ,0
6 2000 5 11 3 2,00
7 600 6 5 4 1,5
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8 400 7 6 6 1,5
9 2000 6 9 2 2,5
10 2500 5 10 4 2,0

Hanbl gBe obnuraumm ¢ 10%-HbiIMM KyNOHHbIMKM CTaBkamn U HomuHanom 1000.

OpfHa 13 HMX umeeT cpok Ao norawenuns 17 = 4 roga, a gapyras - 1, = 15 nert. lNo

obenm obnuraumnsam NPoOn3BOOATCA €XerogHble MPOLEHTHbIE MnaTexXu. I"Ipe,u,nono>|<|/|B,

YTO BHYTPEHHAS OOXOAHOCTb obnurauuin BospactaeT ¢ 1 = 10% go rn = 14%,

paccunTanTe LueHy obnurauunin 4o 1 nocrne U3MeHeHus NPOLEHTHbIX cTaBoK. OGbsACHUTE

pa3nnyns B NPOLIEHTHbLIX U3MEHEHUSIX LIeH obnurauui.

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 4.2.

Tabnuua 4.2.
HomuHa | KynoHH | MNMpoueHTHass | Cpoku raweHms
nN, as cTtaBka r, % obnurauumn T',
BapuaHt a.e. cTaBska net

8:% | 2 n T,

1 1500 8 12 16 4 16

2 2000 9 12 18 4 10

3 3000 7 10 14 2 6

4 400 6 10 15 2 8

5 500 4 11 13 3 15

6 2000 5 11 16 3 20

7 600 6 5 10 4 10

8 400 7 6 10 5 10

9 2000 6 9 14 2 10

10 2500 5 10 14 2 8

He npous3Boas BblYMCINEHUN, paHXUpynTe creaylowme obnuraumm no Aropauum

(KynOHHbIN NnaTex BbiNna4yMBaeTCs B KOHLUE Cpoka), cM. Tabnuuy 4.3:

Tabnwuua 4.3.
Ob6nurayusa Cpok go KynoHHas BHyTpeHHss
noraiueHus cTaBka AOXOOHOCTb
A 30 nert 10 % 10%
B 30 net 0 % 10 %
C 30 net 10 % 7 %
D 5 net 10 % 10 %
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Mo>XHO N ckasaTb, HE NPON3BOASA BblYUCHEHNI (CM. Tabnuuy 4.4.), kakasi U3 Tpex
obnuraumn 6ygetr wmeTb Gonbllee NPOLEHTHOE M3MEHEHME LEHbl MPU U3MEHEHUU
6e3pnckoBbIX NPOLEHTHBIX CTABOK Ha OOHY M Ty Xe BenuuunHy? lNpegnonaraeTcs, 4To

obnuraumm npoaarnTca C O4HOM N TOW e BHYTPEHHEN LOXOL4HOCTbIO.

Tabnuua 4.4.
Ob6nvurayusa Cpok go noraweHus KynoHHas cTaBka
A 9 net 8 %
B 11 net 10 %
C 12 net 11 %

[aHbl oBe obnuraumm, NOTOKM NNaTeXxen No KOTopbIM 3aaaHbl B Tabnuue 4.5.

Tabnuua 4.5

MomeHT 1 2 3 4

nnaTexen fq,

rogpl
Mnatexwu , Rl 10 10 10 300
MomeHT 2 3 4 5

nnarexew t, ,

rogbl

Mnatexu, R, 10 10 10 300

BHyTpeHHsAA AoXoAHOCTL obnurauuin coctaBsnaet 1 = 1 = 8% rogosbix. Onpegenure

Alopaumio U nokasaTtenb BbINyKNOCTU 3TUX obnuraumi.

PewnTb aHanorvyHyto 3agady, B3siB AaHHble U3 Tabnuubl 4.6.

Tabnuua 4.6.

BapuaHTt BHyTpeHHsSA
AOXOOHOCTb
obnvraumn r, %

i b

—

12 16

2 12 18
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3 10 14
4 10 15
5 11 13
6 11 16
7 5 10
8 6 10
9 9 14
10 10 14

[aHa obnuraums, NnOoTOK NnaTexen nNo KOTopour 3agaH B Tabnuue 4.7.

Tabnuua 4.7.
MomeHT 0,5 1,0 1,5 2,0 2,5 3,0
nnarexewn ¢,
rogpl
Mnatex R 4 4 5 5 5 100

BespuckoBble MpoueHTHble CTaBKM SIS BCEX CPOKOB OOMHAKOBbI U paBHbl F = 6%
rogoBbix. Bce nnatexu no obGnuraumm otcpoumnn Ha t = 0,5 roga. Ouenwute
NPOLEHTHOE W3MEHEHME  LeHbl obnurauum € OTCPOYEHHBIMW NnaTeXamu, ecnu
6e3pUCKOBbIE MPOLIEHTHbLIE CTABKM A5 BCEX CPOKOB yBENMUUnuch Ha Ar = 1%.

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 4.8.

Tabnuua 4.8.
MpoueHT | N3meHeH | OTcpoyka
Has ne nnaTexe
BapuaHTt CTaBka | MPOUEHTH | 1 f, neT
r, % own
CTaBKmu
Ar, %
1 10 1 0,5
2 12 2 0,7
3 15 3 0,4
4 16 2,5 0,2
5 10 3 0,5
6 8 1 0,7
7 9 1 0,4
8 10 2 0,2
9 12 3 0,5
10 14 2 0,3

MHBecTop paccmaTtpmBaeT nokynky 20-neTHen obnurauumn, KynoHHbIE NAaTexu no
KOTOpPOM BbINnadMBaloTcs Kaxable nonroga. Homwunan obnuraumm N = 1000 a.e.,

rogoBas KynoHHas crtaBka g = 8 %, AOXOAHOCTb K noraweHuto r = 10 % rogoBbIX.
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MHBeCTOp oXuaaeT, YTO OH CMOXET PEMHBECTUPOBATL KYNMOHHbIE BbiNnaTbl NO roO40BON
cTaBke | = 6% B TedyeHne m = 3 neT. B koHUe m - ro roga WHBECTOP HageeTcs
npodaTb obnuraumio C OJOXOAHOCTbIO K norawieHuio 1j = 7 % rogosbix. OnpenenvTb
rogoByl0 [OXOOHOCTb WHBECTUUMM B 3Ty obnurauuio Ha m = 3 roga npu aTux

YCNoBUSAX.

PewnTb aHanorMyHyto 3agadvy, B3siB AaHHble U3 Tabnuubl 4.9.

Tabnwuua 4.9.
Homunan | KynoHHasa | JoxogHocT | CraBka Cpok [loxoaHo
N,pe. |craBkag, b K PEUHBECT | pEMHBECT CTb K
BapuaHT % noralleHn | MpoBaHW | UPOBaHW | MoraiueH
o r,% A91,% | am,nert Mo Ha
MOMEHT
npoaaxm
obnuraum
nn, %
1 1000 8 10 6 3 12
2 1200 8 8 7 4 10
3 1500 9 9 5 3,5 10
4 1600 7 10 4 5 12
5 2000 9 12 8 4 13
6 1800 10 11 6 3 12
7 1900 10 10 5 4 12
8 1000 9 13 4 3 14
9 1200 8 10 9 4 12
10 1400 9 9 5 6 10

[daHa kynoHHas ob6nuraumss cO criegylowumMu XapakTepucTukamu: HOMUHan
N =1000 pg.e., cpok oo noraweHus m=9,5 net, KynoHHbIe NNaTexXu Kaxable nonroaa.
BHyTpeHHAss poxogHocTb obnuraummn r=9% rofosbiX. CpaBHUTbL OTHOCUTESIbHbIE

N3MEHEeHNs LieHbl obnuraumm npn U3aMeHeHUn ee BHyTPEHHeN JOXOOHOCTU Ha BENNYNHY
Ar =+ 2% [Ons KYyNOHHbIX CTaBOK 8% U 9% rofoBbiX ( g1 =8%, g,=9%).

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 4.10.

Tabnuua 4.10

BapuaHT N, ne. m, ner. r, % 81, % 82, %
1 800 8,25 7 6 7
2 900 8,75 8 7 8
3 900 9,25 8 7 8
4 1000 9,25 8 7 8
5 1000 9,75 9 8 9
6 1000 10,25 10 9 10
7 1100 9,25 9 8 9
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8 1100 9,5 10 9 10
9 1100 9,75 9 8 9
10 1100 10,25 11 10 11

Ha pbiHke umeetcs 9% KynoHHaa obnuraums HomuHanom 1000 g.e., no KoTopown
obewanT Kaxabll rog npou3BOAUTb KYMOHHblE BbINAaTbl B TedeHne 5 ner.
be3puckoBble NPOLEHTHbIE CTaBKM F OAMHAKOBbI M paBHbl 9% rogosbiXx. Hantum
nnaHupyemyto n akTU4eCcKytd CTOMMOCTb MHBECTMUMM B obnuraumio B MOMEHT

BPEMEeHW, paBHbIN Alopauun obnuvrauuu, ecrnm Yyeped f; = 0,5 roga nocne nokynku
obnuraumMn nNpoLeHTHble CTaBKM CHU3MNucb 0o r = 8,5 % , a yepes t, = 1,5 ropa
nocne NoKyrku CHoBa YyCTaHOBUIMUCHL Ha YPOBHE 75 = 9 % roAoBbiIX.

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 4.11.

Tabnuuya 4.11.

BapwuaHT N,pe. | r,% | t,net | n,% | t,,net | r,%
1 1500 8 1,2 6,5 2,0 8
2 1600 9 1,2 8,5 2,0 9
3 1700 7 1,0 6 1,5 7
4 1800 6 1,0 5 1,5 6
5 1900 4 1,1 3,5 1,5 4
6 2000 5 1,1 4,5 2,1 5
7 2100 6 0,5 5,5 1,5 6
8 2200 7 0,6 6,5 1,6 7
9 2300 6 0,9 5,5 1,9 6
10 2400 5 1,0 4,5 1,9 5

Hana 10%-Has KynoHHas obnuraumsi ¢ NonyrogoBbiMUM KynoHamu. BHyTpeHHAS
A0X0O4HOCTb obnuraumm paBHa 6%. OnpegenuTte atopaumio obnurauum, korga oo ee

n
noralleHnsa ocTaeTcs 5 net,ecnn n =1,2,...,10. 3aBMcuMocCTb Atopaumm oT cpoka ao

noralleHnsa nokasaTb Ha PUCYHKE.
PewwnTtb aHanorn4Hyto 3agavy, B3sB AaHHble U3 Tabnuubl 4.12.

Tabnuua 4.12.

KynoHHasi | BHyTpeHHSA

cTaBka g, A
BapuaHTt % JOXOOQHOCT
br,%

OO WND—=
—
ol|©
DO 01|01
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10
13
12
14

10
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UHanBmayanobHoe 3agaHne Ne5

MopTtdenb oonurauun

5.1. Nopaumnsa m nokasaTtenb BbINYKNOCTU nopTtdens

Hopaumen Dp n nokasaTtenem BbIMyKIOCTH Cp nopTtdens obnuraunn

I1\vy,v,,...,V,,) HasbiBaeTca Aoopaumss U nokasatenb BbiMYKNOCTM obnurauuu,
3KBMBASIEHTHOM NopTdento

1 & R
Dp=—S1pt—"1 (5.1)
Py Z‘ 1+
Cp=—1;(t; + 1)—' (5.2)
g Z (1 +r)

rae r — 6espuckoBas (coBnagaeT C BHYTPEHHeW HOPMOWM [OXOOHOCTW) MpOLEHTHas
ctaBka B MomeHT ¢ = 0. 3gecb R|,R;,...,R,, B MOMeHTbI 1},15,...,[,, — OXnaaembilii
NOTOK NnaTexen oT nopTdens

m .
ZP_J J. i=12.n, (5.3)

roe Vj — CymMMa, 3aTpavyeHHasi MHBECTOPOM Ha npuobpeTeHve obnuraumi j — ro

Buga, j =1,2,..., m; B,P,...,P, — ueHbl obnuraumn B MoMeHT ¢ = 0; CiJ nnartex

no obnuraumMn j —ro Buga B MOMEHT f;,rae i =1,2, ..., n; V= ZVj — CTOMMOCTb
Jj=1

noptdens B MOMeHT ¢ = 0.

Ceolicmea dropayuu u rnokaszamersns ebinyksocmu nopmebesss obnuzayuli

1. [Ons pgopaumm 1 nokasatensd  BbINyKNocTM  nopTdens  obnuvraumin
I1\vy,v,,....,V,,) cnpaBeanuebl paBeHCTBa:

m
Dp =) x;D;, (5.4)
j=1
m
CP: ZXJCJ’ (55)
j=1
V.
rae x; = 7] — pgonsa obnuraumi j — ro Buga B noptderne, Dj n C]- — alopaums u

nokasarenb BbINyKNOCT obnuraumin j — ro Buaa.
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2. Ecnn Dp 7 Cp — gpauna K1 nokKa3aTteslb BbIMYKIOCTU I'IOqu)eJ'IFI
H(VI,V2,...,Vm), TO

mm{Dj} <Dp< max{D-},
J J
mm{Cj} <Cp < ma}x{C
J J
3. Ecnn uncno D TakoBo, 4TO min{Dj} <D< max{Dj}, TO BCerga MOXHO
J J

cchopmmpoBaTb nopTdens, Atopauus kotoporo paBHa D (noptdenb ¢ 3apaHee

3a[laHHbIM 3HA4YEeHEM Atopauunn).

4. MNycTb B MOMEHT popmMumpoBaHusa noptdens ¢ = 0 6e3pnckoBble NPOLEHTHbIE
CTaBKu 51 BCEX CPOKOB OAMHAKOBbLI W paBHbl r. Ecnv cpasy nocne copmmnpoBaHus
noptdens NpoLUeHTHbIe CTaBKU AN BCEX CPOKOB MFHOBEHHO U3MEHUITUCH Ha OOHY U Ty
Xe BenuumHy Ar, TO OTHOCUTENbHOE M3MEHeHMe LeHbl nopTdens npubnuanTensHo
paBHO:

AV Ar

2 -D 56
% Pisr (56)

nnn
AV Ar 1 Ar )
r r

2 -D ~C 5.7
% Pirsr 27P1+7 5-7)

N3 paseHcTtB (5.6) n (5.7) cneayeT, 4TOo Atopaumto nopTdens obnurauun Dp

MOXHO paccmaTpuBaTb Kak Mepy MpOLEHTHOro pucka nopTdens, a nokasaTtenb
BbIMYKIOCTU Cp MokasblBaeT, HAaCKOMbKO TOYHO Atopalumsi OLeHMBaeT 3TOT puck. Yem

MeHbLle Cp, TEM ny4lle Dp oueHunBaeT 4yBCTBUTEJIbHOCTb LUEHbI I'IOqu.)eJ'IFl K

N3MEHEHMIO PbIHOYHBIX MPOLIEHTHbLIX CTABOK. B CBA3N ¢ 3TMM MOXHO copMynMpoBaTb
cnepymowyo 3agadvy: cchopmmupoBaTtb nopTtdens obnuraumini ¢ 3agaHHbIM 3Ha4YeHUEM
awopauum D M HavMeHblUMM rnokasaTeneMm BbINyKNOCTU. OTa 3agada CBOAMTCH K
cnepytoLLen 3agaye NMHENHOro NPOrpaMmMUpPOBaHUS:

m
f= ijCj—nI)lCm
Jj=1 '

J
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5.2. CTouMoCTb MHBeCTMLUIN B nopTdenb obnuraumm

Myctb T net — cCpoOK, Ha KOTOPbIN cdopmMMpoBaH nopTdens obnuraunn
(MLHBECTULMOHHBIN rOPU30HT). [1Ns oueHkM nopTdens Yyepes ¢ neT rnocre nokynku, rae
te [0,T], ncnonb3yem noHATME CTOMMOCTU MHBECTMLMUN B NOpTdernb B MOMEHT .

Ecnn B mMomeHT dopmupoBaHua noptepena ¢ = 0 6GespuckoBasi NpoLEeHTHast
CTaBKka paBHa r W Nocne MNOKynkn noptdenda ocTaeTcss HEM3MEHHOW OO0 OKOH4YaHUSA
cpoka T, 10 V(r,t) — nnaHupyemasi CTOMMOCTb UHBECTULMN B NOPTdENb B MOMEHT

te[0,T]. Ecnn cpasy nocne dopmupoBaHus nopTdens npoLeHTHas CcTaBka

M3MeHMnacb M ocTanacb Ha HOBOM YpPOBHE 7 B TeYe€HWEe BCEro WHBECTULIMOHHOIO
nepuopa, 1o V(r,t) — cdakTmyeckas CTOUMOCTb MHBECTMUUWU B MnopTdenb B MOMEHT

te[0,T]. Croumoctn V(r,t) wn V(r,t) paccumTbiBalOTCH, MCX0OA M3 TeX Xe
NPUHLMNOB, YTO U B cny4yae obnuraumn. Toraa

R
V)= > RA+nN"h+ Y ——L— (5.9)
ijt.<t ll‘>l‘(1+r)
Vb= Y R1+r) ™"+ Y —— (5.10)
i;t.<t ll‘>l‘(1+r)
rae R,R,,..,R, B MOMEHTbl f,l,...,[, — OXWOaemblii MOTOK nnaTexewn OT

noptcoens. V(r,t) n V(r,t) obnagaloT Temun e CBOMCTBaMU, YTO U NNaHUpyemas u
dhakTMUeckas CTOMMOCTU MHBECTULMK B oGnurauumio. Toraa

V(r,)=V(r)(A+r), (5.11)
V(r,H)=V(r)(d+r). (5.12)

rae V(r)=V - ueHa nokynku noptdens, V(r) — oueHka noptdens Ha MOMEHT
t =0, cooTBeTCTBYIOLIAsi HOBOW NPOLIEHTHON cTaBke cpasy nocne ¢t =0.

UmmyHu3upyrowee ceolicmeo oropayuu nopmeberssi

Myctb Dp = Dp(r) — Aropaums noptdens obnuraumin B MomeHT ¢ =0, korga
BespuckoBas NpoLeHTHasA CTaBka Ansd BCeX CPOKOB OAMHAKOBa U paBHa 1. Toraa B
MOMEHT BpeMeHW, paBHbIM Aopaumn noptdens, = Dp, hakTU4eckas CTOMMOCTb
WHBECTULMN B NOPT(ENb HE MEHbLLE NNaHUPYEMOMN, T.e.

V(r,D,)=V(r,D,) (5.13)

Ans NoObIX 3HAYEHUN 1 .

Ha atom cBowctBe pflopaumm nopTdena obnuraumin OCHOBaH NpUHLMN
dOopMUPOBaHUA UMMYHU3NPOBAHHOIO NopTdens: 4N 3awunTbl CTOUMOCTU nopTdens
OT M3MEHEHUN PbIHOYHOM MNPOLEHTHOW CTaBkM HeobxoguMmo, 4Tobbl Aropaums
noptdens coenagana c ero MHBECTULNOHHbLIM FOPU3OHTOM. Takum obpa3om, 4TobbI
copMnpoBaTb MMMYHU3NPOBAHHLIN NOPTEENb C MHBECTULMOHHBIM FOPU3OHTOM 1T
neT, He0BXo04MMO peLnTb CUCTEMY:



(5.14)

X; >0, j=1,2,...,m.

Oiopauusa noptdensi, copMUPOBAHHOIO B COOTBETCTBMM C peLleHNEM cucTtembl (5.14),
coBnagaeT C ero MHBECTULNOHHBLIM FOPU3OHTOM, Dp =T, noatomy

V(r,T)2V(r,T). (5.15)
5.3. YnpaBneHue noptdenem obnurauumn B ctpatermm MUMMyHu3aumum

UmmyHu3ayusi nopmepesnsi obnuzayuli 6e3 mpaHcaKyUOHHbIX pacxodos

Myctb V — cymma, KoTopylo B MOMeHT t = O MHBECTOp BKNagblBaeT B MOKYMKY
obnuraumn 6e3 KpeauTHOro pucka Ana opmupoBaHna nopTtgend. Cpok MHBECTULUK
(MHBECTULMOHHBIN Topn3oHT) — 1T net. OT 3TON WMHBECTUUMW OH paccyuUTbiBaeT

NonyyYnTb CYMMY, HE MEHbLUYIO V(1+r)T. O4eBnaHO, 4TO nocrne opMUPOBaHMS

nopTdens NPOUEHTHbIE CTABKN HA PbIHKE MOTYT U3MeHUTbes. Llenb nHBecTopa cocTouT
B TOM, YTOOblI NpU MOObLIX N3MEHEHUSIX Ha PbiHKE 0bOecnevnTb Ha 3adaHHbIi MOMEHT

BpeMeHn 1T CTOMMOCTb CBOEN WHBECTULMW, HE MEHbLUYH V(1+r)T. Crtparerus
MMMyHM3auMn — cnocob ynpasneHuss noptdenem obnuraumin, obecnednBaroLnn
3aWmTy CTOMMOCTM nopTderns oT N3MeHeHUN NMPOLIEHTHbIX CTaBOK Ha pbiHKe. B ocHoBe
aTON cTpatermm — nNpuHUMN uMmyHmsauum . PepamHrtoHa. Cxema ynpaBrneHusi
noptdenem obnuraunn B cTpaTernm UMMyHU3aUnn BbIrMaguT cnegyrowmnm obpasom.

Momenm epemeHu t = 0. dopMmupoBaHMe MUMMYHU3UPOBaAHHOIro noptdens
o6nurauun.

MopTdhenb copmupyetca nsa m Buaos obnuraumi 6e3 KpeamuTHOro pucka. P]Q n
D? — UeHbl 1 atopaummn obnuraumii B MomeHT £ =0 (j=1,2,...,m).

YTto6bl NnopTdens Oblm UMMYHU3NPOBAH OT N3MEHEHUI MPOLIEHTHON CTaBKM cpasy
nocne t = 0 Heobxoaumo, 4TOObI Atopauusi nopTtdensa coenagana Cc €ro
WHBECTULUMOHHBIM ropm3oHToM 7' neT (npuHumn PepamHrtona). CnepoBaTenbHO, B
MOMeEHT ¢ = 0 noptdens AomKeH ObITb COOPMUPOBAH B COOTBETCTBUM C pPELLUEHMEM
CUCTEMBI:
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< 0
D x;D;=T,
j=1

n (5.16)
Zx = 1,
j=1
>0, j=1,2,....m
Ecnu CpoOK nopTdpens T netr yooBsneTsopseT HepaBeHCTBY
m}n{D?} <T< m?x{Dg}, To cuctema (9.1) paspewwnma. lycTb xlo,x(z),...,x,%

peLueHne aTon cuctembl. Toraa B MOMeEHT ¢ = 0 cchopmmpoBaH noptdens obnuraumi

HO=H(V10,V20,..., V,g)), CTOMMOCTb KoToporo paBHa V. Cymma WHBeCTMUMIA B
obnurauum j — ro Buaa V](-)zx?V, rae j=1,2,...,m. [naHupyemasi CTOMMOCTb

nHeecTuumu B noptdens Il Ha moment T pasHa:

vor,T)=va+r', (5.17)

HOtopauus noptepenss I, pasHa ero cpoky 7' ner.

Oxugaembln MOTOK NnaTexen OT dTOro noprtdens RP,RS,...,R,? B MOMEHTbI
BPEMEHWN [,l5,...,1,,.

Ecnn cpasy nocne dopmupoBaHua noptdensd (Mnv OO MOMEHTa f;, MepBoro

nnatexa oOT nopTdensi) MNPOLEHTHble CTaBKM W3MEHUNUCb A0 3HAYeHUn H W
npegnonaraeTcsi, YTo B JanbHEWWeEM OHU U3MeHATbCA He OyayT, To dakTuyeckas
ctommocTb uuBectuumumn B 11 B MomeHT 1 =7 paBHa:

0
Vi, Ty= > RA+m) "+ > R—. (5.18)

i;t,<T ll>T(1+rl)

CornacHo UMMYHM3MpPYHOLLEMY CBOWCTBY Atopaunn noptgens
Vi, T2V, T). (5.19)

Takum obpasom, noptdens II; vMMyHM3MpoBaH MPOTMB M3MEHEHUSI MPOLEHTHbIX
CTaBOK Ha pblHKE 4O MOMEHTA .

MomeHnm epemeHu t = t;. NepecdopmupoBaHme noprtdens oonurauum

B mMomeHT =1 oT noptdpens II;, noctynaeT nepsbiii Nnatex Rlo . CToumocTb
nHeectuuum B noptdpens Il B MOMeHT f; paBHa
RO
v (ri,1)) = Rl +Z— (5.20)
i=2 (1 + l")
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Takum 06pa3om, B MOMEHT BPEMEHW f; MHBECTOP pacrnonaraeT JEeHEXHOW CyMMON RlO

n RIO

t.—t
i +r)" "
noptépensa coctaenset (7T —1#) net. Ytobbl noptdens 6Gbin MMMYHU3UPOBaH OT

n noptdenem obnuraumm CTOMMOCTbLIO MHBECTULUMOHHLIA FOPU3OHT

M3MEHEeHU NPOLEHTHbIX CTaBOK nocne f;, Heobxoanmo, 4Tobbl Alopaums nopTdens B
MOMEHT f; coBrnagana C ero WHBECTULMOHHbIM ropudoHtom (7' —1;) net. OpHako

atopaums noptdpens Il B MoMeHT #; ckopee BCero oTnM4aeTcs OT 3TOrO 3HAYEHMS.

HenctButenbHo, Awopauna obnuraumnm 3aBUCMT OT BpPEeMEeHM, OCTaBLlerocs o
noraweHns, U HOBOrO YPOBHS OOXOAHOCTWU, U He CYLLEeCTBYEeT MPUYUH, MO KOTOPbIM
N3MEHEeHNsa aTUX ABYX (pakTopoB 06A3aTENbHO CHU3AT Atopaunto noptdensa poBHO Ha

t; net. MNoatoMy B MOMEHT #; nopTdpenb AomKkeH GblTb cbanaHcMpoBaH 3aHOBO Tak,
4TO6bI 06ecneunTb paBeHCTBO ero aropaunn (T —1;) rogam.

Onuwem ycnosus, B KOTOpbIX Npoucxoaut nepedgopmmposanme noptdensa 11, B
MOMEHT 1 :

J TpaHCaKUMOHHbIEe pacxodbl Ha nepedopmmupoBaHme nopTdens OTCyTCTBYHOT;
. PbIHOYHbIVi YPOBEHb AOXOAHOCTU K ;

o LUeHbl 1 giopauumn obnurauun, ns KoTopbix chopmmupoBaH noptdens, N3MEHUNUCh
00 3HaYEeHUN P} " D;- COOTBETCTBEHHO, j=1,2,...,m.

UTtobbl cchopmmpoBaTte nopTdens, Atopauus kotoporo pasHa (7' —1?) rogam,
HEeobX0aNMO peLUNTb CUCTEMY

< 1
ZX]D] = T_tl,
J=1

L (5.21)
2% =1

j=1
X >0, j=1,2,....,m

MycTb xll,xé,...,x,ln -
noptdens

1 1 1
Hl = H(Vl , V2 goeey Vm))

Ona nepecopmmnpoBaHua noptdens yactb obnurauun npuaeTcsa Kynutb, YacTb —

pelleHne 3aTon cuctembl. Toraa B MOMEHT f =1 cpopmMupoBaH

npogatb. [1py 3TOM NOCTYNUBLLMI NiaTex RIO penHBecTupyeTcsa B obnuraumm. Tak Kak
npy MNOKynke W npogaxe obnuvraumi TpaHCaAKUWOHHbIE pacxodbl OTCYTCTBYHOT, TO

ctonmocTb noptepens  II; pasHa vl =V0(r1,t1) (cm. (5.20)). WMHBecTMuuKn B
obnuraumM Kaxgoro Buaa COCTaBMSAOT V} =x;Vl =x;-VO(r1,t1), j=L2,...m.
[Aiopaums atoro nopTdens pasHa ero cpoky (7' —1?;) net. [naHupyemass CTOUMOCTb
nHeectuuum B noptpene II; Ha momeHT 7' paBHa
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Vi, =via+s'. (5.22)

Oxunpgaembin NOTOK NnaTexen OT 3TOro nopTdens Rll,R%, ...,R,i_l B MOMEHTbI

BPEMEHU [),...,1,.

Ecrm cpasy nocne f; (Mnv OO MOMEHTa f,) MPOLIEHTHbIE CTaBKM Ha PbIHKE
U3MEHWUNMUCb OO0 3HAYeHus 1, W NpejnonaraeTcs, YTo B JaribHenweM OHU U3MEHSATLCH
He ByayT, To dakTuyeckas ctoumocTb uHBectuumun B I1; B MomeHT £ =7 paBHa

_ R!
Vi Ty= 3 Ri+n)™+ 3 — (523)
i>1;0<T it > (1+1)

CornacHo MMMYHU3MpPYHOLLLEMY CBONCTBY Atopauumm nopTtdens

Vi, T)2vin,T). (5.24)

CnepoatenbHo, noptdens II; MMMyHM3MpoBaH NPOTWB M3MEHEHWS NPOLEHTHbIX
CTaBOK cpa3y nocne f; (Mnv 4o MOMeHTa 1, ).

NT1ak, nmeem
Vi, D)2V, T =V, 1) 2Vl Ty =va+nT. (5.25)

Takum 06pa3oM, B OTCYTCTBME TPaHCaKLMOHHBLIX PacXoAdoB CymMma V(1+r)T

NMMYHMU3MPOBaAHA OT W3MEHEHUS MPOLEHTHbIX CTABOK Ha pPbIHKE, ecrnn WHBECTOP
npugepxmBaetca  crtpatermm  uMmmyHusaumn.  [poueoypy  nepecopmMupoBaHus
noptdensa MOXHO MOBTOPUTbL B MOMEHT f,, KOrga MOCTYynUT mnaTex OT noptdens.
Ecnn B Kakon-TO MOMEHT BpeMeHu Hemnb3s copmupoBaTtb nopTdens ¢ Tpebyemon
aropauuen, 1o uMmerowmnca noptdens npodaeTcsd, a BCe BblpyyYeHHble cpeacTsBa
WHBECTUPYIOTCH MOA [OEWCTBYIOLWYK Ha [aHHbIA MOMEHT MNPOLUEHTHYK CTaBky Ao
OKOHYaHwus cpoka T .

UmmyHuzayuss nopmdpensi obnuzauyull nNpu Hanuyuu mMpPaHCaKyUOHHbIX
pacxodoe

MpeanonoXxum, pblHOK obnuraumii yooBneTBOPSIET MNepeyYncneHHbIM B Havane
naparpacda ycrnoBusiM, KPOMe Hamnuuusi TpaHCaKUMOHHbIX pacxodoB. [Mpu nokynke u

npogaxe obnuraumii yaepxuBaloTca KOMUCCMOHHble B pasmepe C, un C,
COOTBETCTBEHHO.

Paccmotpum cxemy ynpaeneHua noptdenem obnvraumn B cTpaTteruu
MMMYHU3aLNN NPU HanM4mMm TpaHCaKLMOHHbIX pacxodoB.
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MomeHm epemeHu t=(0. ®opmupoBaHne MMMYHU3IUPOBaAHHOro noptdcens
oGnurauun.

lMpeononoxum, B HavanbHbli MOMEHT BpemMeHu ¢ = 0 uHBecTop dopmupyet
noptdens obnurauun ctoumocTtbio V' Ha cpok T net. Toraa Ha hopMmpoBaHue 3Toro
noptdens nHeectopy notpebyetcs cymma V(1+Cy). MNoptdens dopmupyetcs ns m

BMAOB obnuraumin 6e3 KpeauTHOro pucka, LieHbl U Aopauun KOTopbIX B MOMEHT ¢ = 0
paBHblI COOTBeTCTBeHHOPJQ n D? (j=1,2,...,m). be3puckoBble NPOLIEHTHbIE CTaBKM
NS BCEX CPOKOB OJUHAKOBbI U paBHbl 7 .

MopTdhenb, 3alMWeEHHbI OT WM3MEHEHUS MPOLEHTHbIX CTaBOK cpasy nocrne
NOKYMKn obnuraumm, opMmpyeTcs B COOTBETCTBUMN C PELLEHNEM CUCTEMBI:

< 0
2. xDj=T,
j=1

Im (5.26)
2.5 =1

j=1

ijO, j=1,...,m

yctb x?,x(z),...,x,g,l — pelueHne 3Ton cuctembl. Toraa B MOMeHT 1 = 0 popmupyeTca

noptdens obnuraumn Il = I'I(Vlo,Vzo,...,Vn?), CTOMMOCTb KOoTOoporo paBHa V , a
VJQ = x(}V, rae j=1,2,...,m. MNnaHmpyemas ctoumocTtb uxBecTumn B noptdpens I
Ha momeHT T paBHa

vorT)=v(a+rT, (5.27)
[iopauus atoro noptdens paBHa ero cpoky 1 . Oxmaaembli NOTOK NNaTexen oT 3TOro
nopTdens RP,RS, ...,R,9 B MOMEHTbI BPEMEHW [,15,...,1,, .

Ecnn cpasy nocne dopmupoBaHusa noptdens (Mnn A0 MOMeHTa t, NepBoro
nnatexa oOT nopTgensd) MNpPOUEHTHble CTaBKM W3MEHUNUCb [0 3HaYeHun r4 u
npegnonaraeTcs, YTO B AdafbHeWWeM OHU U3MEHATbCA He ByayT, To hakTudeckas

cronmocTb uHsectuumm B I1; B MmomenT =T pasHa (bopmyna 8.13):

0
_ R
V(rl, T) = Z Rlo(l +7'1)T f + Z ﬁ (5.28)
i <T > (L+7)
CornacHo MMMYHU3UpYtoLLIEeMY CBOMCTBY Atopaumu noptdens
0 0
VYR, T)2V(r,T). (5.29)

Takum obpasom, noptdens Il vmMMyHMsMpoBaH NpPOTWB M3MEHEHWS MPOLIEHTHbIX
CTaBOK Ha pblHKe 4O MOMEHTA 1.
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MomeHnm epemeHru ¢ =t . [lepegpopmuposaHue nopmaepesnsi obnuzayuli

B momeHT 7 =1 ot nopTtdbens Il nocTtynaet nepsbit nnatex Rlo . CtonmocTb
nHeecTuumu B noptdens Il B momeHT | paBHa

0 0, % R
Ve ) = R+ ) (5.30)
i= (I +n)
Takum obpasom, B MOMEHT BPEMEHW f; WMHBECTOP pacrofiaraeT OEeHEeXHON CyMMOW
n 0
0 N R; 5
R;" v nopthenem obnurauumn CTOVIMOCTbI-OZﬁ. NHBECTULMOHHBLIN TOPU3OHT
i= (L+n)" "

noptdens coctasnsetr (7 —t) net. Ytobel obecneunTb paBEHCTBO Aropauum
noptdens (71 —t;) ropam, nopTdens Heobxoanmo nepedopmmnposaTb.

Onuwem ycrnosus, B KOTOPbIX NpoucxoanT nepedopmunposaHune noptdens Il B
MOMEHT 1 :

. nepedopMmnpoBaHne nopTdens noTpedbyeT OT WHBEcTopa TPaHCAKLUMOHHBIX
pacxonos;
. PbIHOYHbIVi YPOBEHb AOXOAHOCTU K ;

. LUeHbl 1 alopaunn odbnuraunmn, 3 KOTopbix chopmmupoBaH nopTdens, U3MEHUTTUCH

[0 3Ha4YeHun P} " D} COOTBETCTBEHHO, J=1,...,m;

Ytobbl cdopmuposaTte noprtdens, Alopaums kotoporo pasHa (7' —t;) ropam,
HeobxoaMMo pelwnTb cuctTemy

< 1
ZXJDJ = T—fl,
J=1

(5.31)

m
ij = 1,
j=1

X; >0, j=1,...m.

Myctb xll,xé,...,x,ln— pelleHne a3Ton cuctembl. [Ona nepedopmMmpoBaHuUs

nopTdens YyacTb o6nuraumii NpuaeTcs KynuTb, YacTb — NPOAAaTh. Tak Kak Npu NoKyrnKe u
npogaxe o6GnUrauMin yoepXXmBatTCsi KOMUCCUOHHbIE, TO YacTb CTOMMOCTM Vo(rl,tl)

(cm.(9.17)) nongeT Ha TpaHCaKUMOHHbIE pacxodbl Npy nepedopmMupoBaHum nopTdens.
O0603HaunMM BEnNMUYUHY TpaHCAKUMOHHbLIX pacxof4oB Ha nepedopMunpoBaHue nopTdens

yepes C. [yctb Vi, Yj, TAe j=12,...,m — peHexHble CyMMbl, 3aTpavyeHHble Ha
MOKYMKY, W BblpydeHHble OT MNpOoAaxu obnuraumMi CcoOTBETCTBEHHO. Toraa

m m
C=CpY vi+CyD ;.
j=1 j=1
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YT106bl MMHMMM3NPOBATL TPAHCAKUMOHHbIE PacXoAbl HEOOXOAMMO PELLNTL 3adady
NMHENHOro NPorpaMMMPOBaHUS:

min C
0
14
J pl 1 0
FPJ‘FV]—))]:X](V (fi,fl)—C),
/ (5.32)
m m
C=C,D vi+C, D ;
J=1 J=1
C=20,v;20, y; 20, j=L...m.
0 pl .
3pech PJ,P] — ueHa obnuraumm j — ro BuAa B MOMeHTBl [ =0 u =

COOTBETCTBEHHO.

MHOXeCTBO [JOMYCTUMbIX PeLIeHWn 3ajady  OorpaHW4yeHo W 3aMkHyTo. 3ajadya
paspelumma. lNyctb v%,v%,...,v,ln, yll,y%,...,y,lw C1 — peweHve 3agauu (9.19). Torga B

MOMEHT #; cdhopmuposaH noptdens obnuraumnin I1; = H(VII,VZI,...,anl).

CtommocTb nopTtdensa paBHa ! =V0(r1,t1)—C1. NHBecTnumm B obnuraumm Kaxxgoro
BMOa COCTaBNAOT V} =x}V1, j=12,...,m. OQiopauus aToro noptgens paBHa €ero

cpoky (T —1)) net. Mnannpyemasi cToumocTb nHBecTuuum B noptdpens 11y Ha MmomeHT
T paBHa

Vi, =via+m!™. (5.33)

. o 1 pl 1
Oxupgaembln NOTOK nNnatexewn ot atoro noptdens Ry, R,,...,R,_| B MOMEHThI

BPEMEHU [y,...,1,.

Ecnn cpasy nocne #; (MnM AO MOMEHTa f5) NPOLEHTHbIe CTaBKW Ha PbIHKE
N3MEHUNUCb [0 3HAYEHUS r> U npearonaraeTcs, YTo B AanbHENLEM OHU U3MEHATLCS
He OyayT, To dakTuyeckas ctoumocTtb nHeBectuuum B I1; B Moment ¢ =T paBHa

1
_ R
Vim, D= > Ra+n) "+ Y — (5.34)
i>1; <T i>1;>7 (L +71)"
CornacHo UMMYHU3UpYHOLLEMY CBOWCTBY Aropaumm nopTdens
Vi1 v 1), (5.35)

CneposatenbHo, noptdens II; vMMmyHn3vpoBaH NpoTMB M3MEHEHMS MPOLEHTHbIX
CTaBOK cpasy nocre f; (unv o MOMeHTa 1y ).
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Ecnun Henb3s cdopmmpoBaTb noptdens ¢ Tpebyemon agropaunen, To UMeLUnCs
noptdens npogaeTcd, 4YTO CHoBa noTpebyeT TpaHCakUMOHHbLIX pacxogoB. Bce
BblpyYeHHble CpeaCcTBa pa3MeLLaloTca Ha cdeT B 6aHK Noa AENCTBYHOLLYHO Ha OaHHbIV
MOMEHT MpPOLEHTHYIO CTaBKy [0 OKOHYaHus cpoka 1. Bcneactene Hanuums
TPaHCaKUMOHHbIX pPacxofoB MOMyvYeHHas B pes3ynbtate cymma OygeT HeCKONbKo
MeHbLLe TOW, KoTopasd 6bina Obl B ux oTcyTcTBMe. [pn Hanmumm TpaHCaKUMOHHbIX
pacxo4oOB WHBECTOP CTankmBaeTcss ¢ npobnemon Bbibopa 4vacToTbl nepecmoTpa
noptdpens.

5.4. BapuaHTbl 3agaHun

1. MmetoTca obnurauum Tpex BMAOB C AaHHbIMU, NPpUBEeAEHHbIMKU B Tabnuue 5.1.

Tabnuua 5.1.
Cpok (rogpl) B, B, Bs
0 -855,37 -291,74 -990,91
0,5 - 10,5 -
1 - 10,5 90
1,5 - 314 -
2 1035 - 1100

MoctponTb noTok nnatexeit ot nopteens 1I(Vy,V,,V3), roe Vj — 3aTpaTtbl Ha
npnobpeTteHne obnurauu Buaa Bj, j = 1,2,3. Hantn pgiopaumo 1n nokasartenb

BbinyknocTn noptdens ¢ napametrpamu V; =V, =V; = 2000 (pbiHOYHYIO NPOLIEHTHYIO

CTaBKy onpeaenvTb 13 ycrnoBus 3agayn).
PewnTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 5.2.

Tabnwuua 5.2.
BapuaHTt i v, V3
1 2000 3000 4000
2 2000 3500 4500
3 2000 1500 2500
4 1000 3500 1500
5 2500 3500 4000
6 2500 3500 1500
7 1000 1000 1000
8 3000 3000 3000
9 2000 3500 3500
10 1500 1500 1500

2. Oopaunn nsatm Bugos obnuraunin coOoTBETCTBEHHO paBHbl: 3; 3.5; 3.75; 4.2; 4.5
net, a ux nokasartenu sbinyknoctn — 10, 12, 15, 20 n 25 net?. CdopmumpoBaTth
noptens M3 3TUX obnurauun C gropauven, paBHom 4 rogam M HaUMEHbLUUM



55

nokasatenem BbINyKNocT, ecnn gonun obmuraumn x; <0.2, x, 20.2, x3=0.2. Ans

NONy4YEeHHOro 3HayYeHWs nokasaTens BbIMyKIOCTU NopTdens OUeHUTb OTHOCUTENbHOE
N3MeHeHune LeHbl nopTderns npy U3MEeHEeHUU PbIHOYHOW NPOLEHTHOW cTaBku ¢ 9% 00
8% roaoBbIX.

PewwnTtb aHanorn4Hyto 3agavy, B3sB AaHHble 13 Tabnuubl 5.3.

Tabnwuua 5.3.

BapuaHT X Xp X3 Xy X5
1 <0.2 >0.3 >0.4 >0 >0
2 <0.2 >0.2 >0 >0.5 >0
3 <0.2 =0.3 20.4 =0 =0
4 <0.1 >0.3 >0.3 >0.2 >0
S <0.2 >0.3 >0 >0 >0.2
6 20.2 <0.3 >0 <0.2 >0
7 <0.2 20 =0 20.3 20.3
8 <0.2 >0 >0.6 >0 >0
9 20.1 =0.3 20.4 =0 >0
10 <0.2 =0.1 =0.4 =0 =0.1

3. MopTthenb coctaBneH m3 obnuraumn Tpex BuAoB. KynoHHbie nnaTexu no
obnurauyusam npomnsBogaTcsa pas B rog. [JaHHble NnpuBeaeHsbl B Tabnuue 5.4.

Tabnuua 5.4.
O6nwurauns KyrnoHHas Cpok noratueHus HomuHan, PbIHOYHaA
cTaBka, % (rogb!) a.e. CTOUMOCTb, A.e.
B 7,0 5 10000 9209
B> 10,5 7 20000 18000
Bs 6,0 3 30000 28050

Onpepenutb  cpedHeB3BelleHHylo goxoaHocTb noptdpens  II(V},V,,V3)  ans
Vi =V, =V3=100000 croumoctbto 300 ThiC. A.e. U BHYTPEHHIOL CTaBKy

AOXOOHOCTMW.
PewwmnTb aHanornyHyto 3agavy, B3sB AaHHble 13 Tabnuubl 5.5.

Tabnuua 5.5.
BapwuaHTt Vi V, V3
1 2000 3000 4000
2 2000 3500 4500
3 2000 1500 2500
4 1000 3500 1500
5 2500 3500 4000
6 2500 3500 1500
7 1000 1000 1000
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8 3000 3000 3000
9 2000 3500 3500
10 1500 1500 1500

4. NHBecTop 4Yepes3 ABa roda OO0SMPKEH OCYLECTBUTb 3a CYET cBoero noptdens
nnatex 1 mnH. g.e. WHBecTtop paccmaTpuvBaeT BO3MOXHOCTUM WMHBECTUPOBAHWUS B
obnuraumn asyx Bugos A1 n A2, napameTpbl KOTOPbIX NpMBeAeHbl B Tabnuue 5.6.

Tabnuua 5.6.
Bug Homuuan N KynoHHas Yucno Cpok
obnuraumu (n.e.) cTaBka g, % nnaTexen B raweHus
rog p n, rogpl
A1 1000 7 1 1 rog
A2 1000 8 1 3 roga

[NpouUeHTHLIE CTaBKM Ha pblHKE OAMHAKOBLI OfA BCeX CPOKoB M coctasBnsawT 10 %
rogoBbix. CuuTtas, 4To cpasdy nocne opmMumpoBaHUa NopTdens NPOLEHTHbIe CTaBKU
nogHsanuce oo 11 % cdopmupoBaTtb UMMYHU3UPOBAHHLIM MOPTEErb, NO3BOSIAKOLLNN
WHBECTOpPY Yepes ABa roga BbIMNOMHUTL ero 0693aTensCTBo.

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 5.7.

Tabnuua 5.7.
BapwuaHTt Obnurauus At Ob6nurayna A2
N, g, % p n, N, g, % p n,
(4.H.) rogbl | (g.H.) rogsbl
1 2000 7 1 1 1000 8 2 3
2 2000 7 2 1 1000 8 1 3
3 4000 7 1 1 1000 8 3 3
4 2000 7 2 1.5 1000 8 2 4
5 2000 7 4 2 1000 8 2 3
6 2000 7 1 1 1000 8 2 3
7 1000 7 6 2 1000 8 2 3
8 2000 7 1 1 3000 8 2 4
9 2000 7 2 1.5 1000 8 2 3
10 3000 7 2 1 1000 8 2 3

5. B HayanbHbIN MOMEHT BpEMEHN GE3PUCKOBbLIE NPOLIEHTHbIE CTaBKWM AS1 BCEX
CPOKOB OMHAaKOBbl U paBHbl 8% rofoBbiX. Ha pbliHKE MMelTCs OBa BuAaA KYNOHHbIX
obnurauuin, napameTpbl KOTOPbIX NpUBEAEHbI B Tabnuue 5.8.

Tabnuvua 5.8.
Bua HomuHan KynoHHas [Yncno nnatexen B| Cpok raweHus
obnurauum N crtaBka g, % rog p n, rofpl
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(a.e.)
A1 100 10% 1 2
A2 100 10% 1 4
MHuBectop opmupyeT noptdens obnuraumn  ctoumocTtbto 1000  g.e.

Cc

WHBECTUUMOHHBbIM FOpM3oHTOM 3 roga. PaccuuTtatb cTpaTerMoo UMMyHU3auumn 3TOro
noptdena aOna cregylwero M3MeHeHUst MPOLEHTHbIX CTaBoOK: 9% rodoBbIX cpasy
nocne opmMmmnposaHna noptdens, 8 % rogoBbiX — HEMNOCPEACTBEHHO NOCIe MOMEHTa ¢

=1.

PewnTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 5.9.

Tabnuuya 5.9.
BapwuaHTt Obnurauuns At Obnurauua A2
N, g, % p n, N, g, % p n,
(8.H.) rogbl | (4.H.) rogpl
1 200 | 10 1 1 100 10 2 4
o 200 | 10 2 1 100 10 1 4
3 400 | 10 1 1 100 10 3 4
4 200 | 10 1 2 100 10 2 4
5 200 | 10 4 2 100 | 10 2 4
6 200 | 10 1 1 100 10 2 4
v 100 | 10 1 1 100 10 2 4
8 200 | 10 1 1 300 10 2 4
9 200 | 10 2 2 100 | 10 2 4
10 300 | 10 2 1 100 10 2 4

6. B HayanbHbIN MOMEHT BpeMeHn 6e3pUCKoBbIE NPOLEHTHbIE CTaBKM ANSA BCEX
CpOKOB ofuHaKoBbl U paBHbl 10 % rogoBbiX. Ha pbiHKE MMeloTCs ABa BUAA KYNOHHbIX
obnuraumin co cnefyowmnmMmn napameTpamu, ykasaHHeiMu B Tabnuue 5.10.

Tabnuuya 5.10.

Bua Homunan | KynoHHas Yucno Cpok raweHus
obnuraumy N cTaBka g , %|nnaTexeri Broal  y . rogpl
(a.e.) p
AT 100 8 % 1 2
A2 100 8 % 1 4

MHBecTop, pacnonaraa cymmon 10050 g.e., xxenaet cpopmupoBaTtb NopTdesnb 13
yKa3aHHbIX obnuraumi Ha 3 roga. lNpu nokynke u npogaxe obnuraumnm 6GepyTtca

KoMuccuoHHole B pasmepe 0,5 %.

Paccuntatb cTpatermo WMMyHU3aunnm 3I3TOro

nopTdpens Ond crnegywowero M3MeHeHUs MPOUEHTHbIX CTaBOK: 9% rodoBbIX cpasy
nocne opmMmmnposaHna noptdens, 8 % rogoBbiX — HEMNOCPEACTBEHHO NOCIe MOMEHTa ¢

=1.
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PewwnTtb aHanorn4Hyto 3agavy, B3sB AaHHble 13 Tabnuubl 5.11.
Tabnuua 5.11.

BapwuaHTt O6nurayus A1 O6bnurayma A2

N, g, % p n, N, g, % p n,

(4.H.) rogbl | (O.H.) rogbl
1 200 | 10 1 1 100 10 2 4
o 200 | 10 2 1 100 10 1 4
3 400 | 10 1 1 100 10 3 4
4 200 | 10 1 2 100 10 2 4
5 200 | 10 4 2 100 10 2 4
6 200 | 10 1 1 100 10 2 4
v 100 | 10 1 1 100 10 2 4
8 200 | 10 1 1 300 10 2 4
9 200 | 10 2 2 100 10 2 4
10 300 | 10 2 1 100 10 2 4

7. Yepes 1, 2 n 3 roga vHBECTOpPY MPeACTOAT BbiNfaTbl COOTBETCTBEHHO B
pasvepax 400, 600 u 1000 g.e. Ha pbiHke wumetoTca obnuraumm Al mn A2 co
cnegylowmmMmm napametTpamu (cm. Tabnuuy 5.12):

Tabnuua 5.12.

Obnurauus C1 C2 C3
A1 20 20 100
A2 10 100

PblHOYHaa cTaBka Ons BCeEX CPOKOB paBHa 5% rogosbix. CchopmupoBaTb noptdenb
HanMeHbLLen CTOMMOCTH, NO3BOSISAIOLLMIA NHBECTOPY:
1) BbINONHUTL ero 0b6s13aTensLCTBA;
2) BbINOMHUTL ero obs3aTenbCTBa NpuM  YCNOBUKM, YTO YacTb Nnartexa,
NOCTynaloLwero OoT NopTdens, Mcnonb3yetca And BbINONHeHMs obsasaTenbcTBa
yepes rog.

PewwunTb aHanornyHyto 3agady, B3sB AaHHble 13 Tabnuupbl 5.13.
Tabnuua 5.13.

BapuanT | 560uraums Al O6nurauus A2

C1|C2] C3 |[C1 ] C2 | C3

20 | 10 | 100 | 20 | 100 | 200

20 | 10 | 200 | 20 | 10 | 300

40 | 10 | 100 | 40 | 10 | 400

20 | 10 | 100 | 20 | 100 | 500

o (B~ (W=

20 | 10 | 100 | 20 | 10 | 400
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6 20 | 10 | 100 | 20 | 100 | 200
v 10 | 10 | 100 | 10 | 10 | 200
8 20 | 10 | 100 | 20 | 10 | 300
9 20 | 10 | 100 | 20 | 100 | 200
10 30 | 10 | 100 | 30 | 100 | 200

8. PecTpykTypusaumsa rocygapCTBeHHOro gonra Obina npousBedeHa cregylowwmm
obpasom. Jonr B cymme D =1,4 mnpa. A.e., KOTOpbI AOMMKEH ObiTb BbiNnaveH 1
aHBapsa 1995 roga, npeobpasoBaH B obnuraumm, BbiNyLWEHHbIE MO rapaHTum
npasuTenbcTBa. 1o aTum obnuraumsm rocyaapcTeo, HadnHasa ¢ 1 aHBaps 1995
roga [gBaxgbl B rof BbiNnayvMeBaeT pasBHble cymMmbl o 2007 roga. Ona
PECTPYKTypu3auum gonra mcnosnb3oBanacb ctaBka (CrnoxHast) i =3 % rogoBbix.
KakoBa cymma oTAenbHOro noracuMtenbHOro nnarexa?

PewunTb aHanornyHyto 3agavy, B3sB aHHble U3 Tabnuubl 5.14.

Tabnuua 5.14.

BapuaHT D , mnpg. o.e. i, %
1 1,1 2
2 1,2 2
3 1,3 3
4 1,4 4
5 1,5 4
6 1,6 4
7 1,7 3
8 1,8 3
9 1,9 4
10 1.9 3
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UugmnemnayansbHoe 3agaHue Ne 6

OnTMmanbHbIN NopTdernb LeHHbIX Oymar

6.1. MNocTaHoBKa 3aga4u 06 onTUManbHOM nopTtdene

PaccmoTpum obuwyto 3agady pacnpegeneHusa kanutana, KOTOpbIM y4aCTHUK
pblHKa (MHBECTOP) XO4YeT MOTPaTUTb Ha MNOKYMNKY LEHHbIX Gymar, no pasnnyHbiM
BMAaM LeHHbIX bymar. Llenb nHBectopa — BNOXWUTb OEHbIMN TakK, YTOObl COXpPaHUTb
CBOW KanuTtars, a npy BO3MOXHOCTU N HAapacTUTb €ro.

Habop ueHHbIX BGymar, Haxo4sWMUXCA Yy y4dyacTHWUKa pblHKA, Ha3biBaeTCs ero
nopmepenem. CTOMMOCTb nNopThens — 3TO CyMMapHass CTOMMOCTb BCeX

cocTasnaLWwmx ero Gymar. MycTb cTonmocT nopTdens cerogHs pasHa [y a.e., a
Yepes rof oHa okaxetcsi pasHon B a.e. Benuunny d, = (R —Fy)/ F) Hasbisatot

AoxoOHoCTb nopTtdens. T.e. doxo0Hocmb nopmebersii — 3TO OOXOA Ha eanHuuy
€ero CTOMMOCTW.
MycTb Xx; — AONS KanuTana, NoTpaveHHas Ha MOKyMKy LEeHHbIX Gymar i-ro
n
BMAa, npuyem in =1; d; — noxogHOCTb LieHHbIX Bymar i-ro Buga. [loxogHoOCTb
i=1
Bcero noptdens d p PaBHa:

dp =Zdixi' (61)
i

Kak npaBuno, poxogHoctb Gymar konebnetcs BO BpeMeHW, Tak 4yTto byaem
cunMtatb ee cnyyYanmHon BenuuuHown. TllycTb m;,0; — cpeaHsaAsa oxuaaemas
AOXOOHOCTb W cpefHee kBagpatuyeckoe oTknoHeHue (CKO) aTow cny4danHowm
poxopHoctu, T.e. m; =M[d;] — maTemaTnyeckoe oxupaaHue [OXOAHOCTU U

o; =4/V;; , rae V;; — Bapuauua nnn gucnepcus i - goxogHoctn. Bygem HasbiBaTb

m;,0; COOTBETCTBEHHO 3(PPEKTUBHOCTLIO N PUCKOM I -1 LieHHOW Bymarn. Puck i-i
ueHHon bymarn 6ynem obosHauaTb yepes 7;. Yepes Vij 0603HauYMm KoBapuaumo

[OXOOHOCTEN LEeHHbIX Bymar i -ro u j -ro BuaoB.

Tak Kak OOXOOHOCTb COCTaBMSAlWMX NopTdenb UeHHbIX Bymar criyyanHa, TO U
OOXOOHOCTb NopTdens ecTb TakKke cnydyamHas BenuyuHa. MaTtemartndeckoe

OXuaaHue OOXOAHOCTU MnopTdens ecTb M[dp]=2xl~ml-, o0o3HauYnuM ero 4yepes

l
npy . Oucnepcus goxogHocTn noptdens ecTb D[dp]Zinijij- Tak Xe, Kak u
i,j

ANa ueHHbix 6ymar, HasoBem m, 9MPEKTUBHOCTbID nopTdensd, a BenuyuHy

p
O'pz,/D[dp] — puckoMm nopTtdens un o603Ha4YMM ero 4epes "y O6bl4HO

aucnepcus  OOXOOHOCTM rnopTdena HasblBaeTcs €ero Bapuauuen Vp. NTak,

3 (PEKTUBHOCTb N PUCK NOPTens BblpaKeHbl Yepesd 3(pPeKTUBHOCTN COCTaBAOLLNX
ero LeHHbIX Bymar 1 ux CoBMeCTHbIE KoBapuauuu.
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Mpumep 1. MNopTdenb HaNoNoBMHY (NO CTOMMOCTU) COCTOMT M3 Bymar nepBoro
BMaa Cc goxoaHocTbio 14% roaoBbixX M M3 Bymar BTOpOro Buaa ¢ AOXOAHOCTbIO 8%
rogoBbix. KakoBa adhhekTMBHOCTb nopTdhensa?

PeweHne. Oba TepMuHa — OOXOAHOCTb U 3(PPEKTUBHOCTL — chneumanbHO
YyNOMSIHYTbI BMECTE.

Omeem:0,5-14+0,5-8 = 11% ronoBbIX.

Kaxabin Bnageney noptdens ueHHblX 6ymar xoten 6bl MMeTb 3dEKTUBHOCTb
nobonbLue, a PUCK MOMEHbLLE.

PaccmoTpum gBa noptdens LeHHbIX Oymar. Tak kak noptdenb oueHMBaeTcs no
OBYM Xapaktepuctvmkam — 9(EKTUBHOCTU U PUCKY, TO Mexay noptdensMn ecTb

OTHOLIeHne AoMuHupoBaHus. Ckaxem, 4to 1-n noptdenb ¢ 3PEPEKTUBHOCTLIO €] U

PUCKOM 1| OOMUHUPYET 2-1 C €5,1>, €CIM € 2€y U 1] <1, N XOTa Bbl OOHO U3 3TUX

HepaBeHCTB cTporoe. HegomuHupyemble nopTdenu Ha3oBeM OrnmuMasibHbIMU 10
[Mlapemo, Takve nopTdenu HasbiBalT ewe 3agpgekmusHbiMU. KOHEYHO, MHBECTOpP
OOMMKEH OCTAHOBUTb CBOW BbIGOP TONBbKO Ha a(hheKTUBHbIX NOpTdensx.

Ecnn paccmoTpeTb Kakoe-HMOyab MHOXECTBO NopTdenen n HaHeCTn ux

XapaKTepUCTUKN — PUCK 7}, 1 SIPPEKTUBHOCTD 771, Ha MIIOCKOCTb PUCK — AOXOAHOCTS,

TO TUNMYHOE MHOXECTBO 3PEKTUBHbBIX NOpTdenen BuirnaguT, kak kpusasa DAC Ha
puc. 1.

4
4l c

Pwuc. 1

6.2. QnBepcudunkaumsa noprtdens
Jllobon uMHBECTOp 3amHTEpecoBaH B YMEHbLUEHWWM pucka noptdena npu
nogaepXaHun ero aP@eKTMBHOCTU Ha ornpegeneHHoM ypoBHe. Kakue cyliecTByrOT
pekoMeHaauumn obLlero xapaktepa no CHUXEHWU0 pucka noptdens?
MycTb B nopTdene cobpaHo n pas3nuyHbiX BUAOB LEHHbIX Bymar. PaccmoTpum

avncnepcuto nopTtdens Vp = inijij . PaccmoTpum npumepbl BAMSHUSA

i,J
Koppensuun pasHbix LeHHbIX 6ymar. Mpegnonoxum cHavana, Yto LeHHble Gymaru
pas3nnyHbIX BUAOB BeAyT cebsl He3aBUMCMMO, OHU HEKOPPENTMPOBAaHbI, T.€. Vij =0,

V=Y xVin Y x =1
i i

ecnui # j. Torpa
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Flpep,nonomwm danee, 4to AeHbrv BIIOXeHbl paBHbIMU OONAMU, T.€. X; = 1/n ans

Bcex i =1,...,n. Torna m ——Zm cpeaHsas oxunagaemas adpeKTUBHOCTb
n

i

noptdens, n puck noptdensa paBeH " Z i _—\/ ﬁlax ‘n,roe o, r%lax -

MaKcMMarbHoe 3HavyeHue AMcrnepcun JoXoaHocTu. Toraa " S Opmax /N1 .

OTctloga 861800 ecnu LieHHble Bymarn HekoppenupoBaHbl, TO NPU POCTE 4vncrna
X BUOOB 1 B NOpTEene puck noptdenst orpaHnyeH n ctpemmtesa K 0 npu n — oo .

OagHako, nonHas HEeKOpPEernMpPOBaHHOCTb LEHHbIX Oymar Ha npakTuke
HeBO3MOXHa. [loaTOMy, paccMOTPMM, Kak oOTpaxaeTcs Koppensaums mexay
BUOAMU LUeHHbIX Bymar Ha xapakTepucTtukax noptdens. Koppensuvs He BnvMsieT Ha

3P EKTUBHOCTb NOPTEENS, TaK Kak m, =le~ml-, HO OHa CKa3blBaeTCs Ha ero

i

Bapuauum (pucke), MNOCKOSIbKY Vp=2xl~ijij. Beegem B paccMOTpeHue
i,j
Vi
BENMNYNHbI kij: HasblBaeMble KoaddpuunmeHtamu koppensaumn. Torga
0,0 ;
J

Vii=(0;x;)(0jx;)k;. LOns Toro 4ToGbl MOHATL BMUSHUE KOPPensiLuy,

paccMOTpUM ABa KpauHUX crny4vas.
CHavana cny4an nofnHOW NpsAMON KOppensuun, Korga Bce kij =1 — 310 3HauuT,

4YTO NpXM M3MEHeHWn i-ro dakTopa j TakkKe M3MEHSeTcs, NMpuYeM npsMo

nponopunoHanbHo. Toraa
2

V ZZO')CO'X ZO'X . Ecnn npn 3TOM BJIOXKUTb OEHbIM paBHbIMU

ponsmu, T.e. Xx;=1/n, 7O Vp=—2 ZO'l- W puck  noptdens

1 &2
rpz—ZO'iS max > TA€ Omax = maxV;;.

CnepoBaTenbHO, Npy NOSIHOW NPSIMON Koppensauun ansepcmdunkaumna noptdensd
He [pJaeT HuKakoro addekta — puck noprtdena paBeH cpeaHemy
apumMeTn4eckoMy PUCKOB COCTaBMSAKLWMX €ro UeHHbIX Bymar n He cTpemMuTcs K
HYM0 NpU pocTe Yncna BUMAOB LeHHbIX Bymar.

MonoxunTtenbHaa koppensauma mexay apPeKTUBHOCTAMM ABYX LEHHbIX Bymar
nMeeT MecTO, Korga Kypc obeux onpegenserca OAHMM U TEM >Xe BHELHUM
dakTopoMm, NpuyemM n3MeHeHmne aToro pakTopa gencresyeT Ha obe Bymarn B 0gHy 1
Ty Xe CcTopoHy. [uBepcudpukaums noptdens nyTem nokynkn obeux ©Oymar
B6ecnonesHa — puck nopTdens oT 3TOro He yMeHbLUUTCS.

Tenepb paccmoTpym cuTyauuio MOSHOW oBpaTHOM Koppenauun, T.e. Korga

kijz—l, ecnn [ # j. OnA noHMmaHusa cyTu dena [OCTAaTOYHO paccMOTpeTb

noptdenb, COCTOSLWMUIA BCero U3 ABYX BMAOB UEHHbIXx Bymar (n=2). Torga
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Vp = (O'1x1)2 +(O-2X2)2 —20-1X10'2X2 = (O'lxl —0'2)62)2 n ecnn Xxp, = Xx0] /0-2, TO
Vp =0.

Takum oOpasom, npu nNOoNHOM oOpaTHOM KoppensuMm BO3MOXHO Takoe
pacnpegeneHne BNOXEHUN MeXAY PasnUyHbIMU BUOAMMU LEHHbIX Bymar, 4To puck
MOJSTHOCTbIO OTCYTCTBYET.

MonHaa obpaTHas KoppensauMsa AO0BOMbHO pefkoe sBneHne un 0Obl4HO OHa

oyeBnaHa. Ha npaktuke He ObIBAeT HW MOMHOW NPSAMOM, HWM MONMHOW obGpaTHOWM
Koppenauuu.

6.3. MopTtcdenb MapkoBuLa MMHUMaNbLHOrO pMUcKa
PaccmoTpum  crnefylowyo  ONTUMM3aUMOHHYO  3agjady  hopMupoBaHus
onTMManbHOro nopTgens: Hanaem Xx;, MUHUMU3UPYOLINE Bapuauuio nopTtgens

Vp :inxj‘/lj — min (112)
LJ

npu ycnosuu, 4To obecnevmsaeTcsa 3afgaHHoe 3Ha4YeHne aPdEKTUBHOCTH
noptdoens m,, T.e. inmi =m
i

MockonbKy X; — AONW, TO B CyMME OHW AOIMKHbI COCTaBNATb eLI,VIHVILl,yZin =1.

1

P

% *k
PelwieHne (ontumansHoe) aton 3aga4n obosHauum vepes x; . Ecnm x; > 0, To aTo
%
O3HayaeT peKkoMeHAauulo BMOXWUTb [AOMK0 X; HalIMYHOro Kanutana B LEHHble

. *
6ymarun i-ro Buga. Ecnu xe x; < 0, To cogepxaTenbHO 3TO O3Ha4YaeT MPOBECTM
onepaumto  «short sale» («kopoTkas npogaxa»). Ecnn Takme onepauyum
HEBO3MOXHbI, 3HAYUT HEOOXOAMMO BBECTM OrpaHM4eHns Ha nepemeHrHble Xx; >0.

OTOT noptdesi MMHUMArNbHOIO pucka K3 Bcex nopTdenen 3agaHHOMU
3¢ (peKTMBHOCTM HasbiBaeTca rnopmapesiem Mapkosuua MUHUMarIbHO20 PpuUCKaA.

AcHo, 4TO ero puck 1, €CTb dyHKUMSA ero 3agaHHON a(PPEKTUBHOCTH m,.

6.4. NMoptcenb To6MHA MUHMMaANbHOro pucka
Ecnn Ha pblHKke ecTb 6Ge3puckoBble Oymarm (K TakMM MOXHO OTHECTHU
rocyfapcCTBeHHble LUeHHble 6ymaru), To peweHne 3agadnm o6 onTumManbHOM
noptdene cMnNbLHO ynpowaeTca u npnobpetaeT 3ameyaTesibHOe HOBOE Ka4yeCTBO.

Mycte m; — 3PdeKTnBHOCTL 6e3puckoBbiXx Oymar (akTuyeckn 3TO
6espuckoBaa GaHKOBCKas cTaBKa), a X; — [AONsA KanuTana, BMOXEHHOro B 3Tu
Oymarn, TOrga B PUCKOBYK 4YacTb nopTdensa snoxeHa (l-—x;) 4vactb Bcero
kanutana. lyctb m, — addektusHoctb n V, — Bapuauunsa (gucnepcus)

pucKkoBOM 4acTu noptdensa u r.=,/V, — puck aTon puckoBon vactu. Torga
9peKTMBHOCTL BCcero nopTtdenss paBHa mp=x0m0+(1—x0)mr, Bapuaums
noptdensa paBHa rpz(l—xo)r,, (cuntaeTtcs, u4to ©OespuckoBble Bymaru

HeKoppenuMpoBaHbl c ocTanbHbIMK). Nckniouas XQ nony4Ynm
n, =m0+rp(mr—m0)/r,,, T.e. 3PPEKTUBHOCTb MOpThensa NMUHENHO 3aBUCUT OT
ero pucka. PuckoBble Buabl LEHHbIX Gymar 6yaem HymepoBaTtb Ymucnamum ot 1 go n.
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3apava MapkoBuua 06 onTumanbHOM nopTdene B 3TOM Criydae TakoBa:

n n
Zle-ijl-j —)min,
i=1 j=1

n
Xomq + inmi =m (11.3)

po
i=1
n
X0 +le- =1.

i=1
Mycte V — wmaTpuuya KoBapuauui PUCKOBbIX BWAOB LEHHbIX Oymar,
x=(x;),m=(m;) — BekTop-cTONOLULI Aonen x; KanuTana, BKnagbiBaemblX B i -
BUO PUCKOBBbIX LEHHbIX Gymar u oxmpgaembix 3¢EEKTUBHOCTEN ITOro BMAa,
i=1,....,n. MNycTb Takke [ — n-MepHbIA BEKTOP-CTONOGEL, KOMMNOHEHTbI KOTOPOrO

paBHbl 1. Toraa onTumansHoe 3Ha4eHne Jonen Xx; ecTb

(m—mOI)TV_l(m—mOI)
B uncnutene apobu cTOWT 4Mcno, B 3HamMeHaTene, ecnn BbIMOMHUTL BCe

X V_l(m—mol). (11.4)

AEWCTBUSA, TOXEe MONYy4YUTCA YUCHOo, KOTOopoe 0603HayuMm yvepes d2, T.€.
d? = (m—mOI)TV_l(m —mpl). Taknm obpasom, BeNnnYMHa

(mp —mo)/dzﬂBHﬂeTCﬂ KOHCTaHTOW, OnpeaensiemMon pbIHKOM U He 3aBUCALLEN OT

nHeectopa. CnegoBaTenbHO, CTPYKTypa PUCKOBOW YacTu noptdens He 3aBUCUT OT
*
M, , XOTSi CAMU KOMMOHEHTbI BEKTOPa X 3aBUCST OT m

%
BEKTOpa X MPOMOPUMOHANbHO YBENNYMBAKOTCA C POCTOM M

p- a UMEeHHO, KOMMOHEHTbI

p» NOITOMY [ONs X

6e3pucKkoBbIX BNoXeHun OyaeT Npu 3TOM COKpawaTbCA TaK Kak Mbl MMeeM
n
orpaHuyeHune x +le~ =1.
i=1
Bblpasnum puck ontumarnbHOro noprtgens B 3aBUCMMOCTU OT €ro JOXOAHOCTM.
[na atoro B dpopmyny Bapuauum noptgens Vp =xTVx noacTtaBuM ONMTUMASIbHbIN
BekTop X* 13 dpopmynsl (10.4). Monyymm

_ 2,42 —
Vp—(mp—mo) /d” vnn rp—(mp—mo)/d.
MoXHO Takxe HanucaTb BblpaXeHue 3(PPeKTUBHOCTM ONTUMaribHOro noptdens

OT ero pucka: (mp —my) =d-rp unm m,, = ny, +drp. BugHo, 4YTO 3aBMCMMOCTU 3TH
NUHEWNHBbIE.
Byoem HasbiBaTb MONyYeHHbIM OonNTUManbHbIn noptdens nopmaeenem TobuHa

MUHUMasIbHO20 pucka, T.e. nopTdenb TobnHa — 310 noptdhenbs Mapkosuua npu
Hann4YnMm Ha pblHKE BE3PUCKOBLIX LIEHHbLIX Bymar.

6.5. NMNopTtdenb MapkoBmua n TobuHa
MaKkcumanbHou 3chheKTUBHOCTHU
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lMocTaHoBKy MapkoBuua 3agayn hopmmupoBaHusa ontumarnbHoro noptdens (10.2)
unm (10.3) MOXHO cnoBamu coOpMynupoBaTh Tak: cdopmupoBaTb MNopTdenb
MUHUManbLHOrO pucka uM3 Bcex noptdenen, umerwmx 3PPEKTUBHOCTL HE MeHee
3aJaHHoN.

Ho cTonb e ectecTBeHHa M 3agavya opMMpoOBaHUSA NopTdena MakCumanbHON
9 (eKkTUBHOCTN M3 BCeX nopTdenen, MMerLnX puck He bonee 3agaHHOro: HaNTK

X; , MakCUMunsnpyioLme oxmaaemyo adeKTMBHOCTb NopTdens

n
mp = le-mi — max
i=1
npu ycnosuu, 4To obecneunBaeTcqd 3agjaHHOe 3Ha4YeHne pucka I'IOqu.)eJ'IFI, T.e.

n n >
22 xix V=,
i=1 j=1
n
N BbINOJIHAETCA yCcrnosume le- =1.
i=1
HasoBem paHHyo dpopmanusaumo nopmeperiem Mapkosuua MmakcumarsibHOU
aghghekmusHocmMuU.
Ecnun Ha pblHKe ecTb Be3puckoBble Bymarn, To 3agada opMUpoBaHMs nopTdens
MakcuManbHOn 3(peKTUBHOCTU NMeeT BUA;:
xo-m0+m-x%max,
T 2
x Vx= s
X0 +IX =1.
Pewwus 3Ty 3apadyy metogoMm MHoxuTenen JlarpaHxa, nonydyum onTumanbHoe
3HavyeHue gonen x puckoBbix Bymar
x = ' V_l(m—mol). (11.5)
Jen=moD)TV7m = mol)
Bynem HasbiBaTb NOMy4YeHHbIN ONTUManbHbIA nopTdens nopmaeenem TobuHa
MakcumarnbHoU aghghekmusHocmu.
3amevaHne 1. Ob6paTtmm BHMUMaAHUE, 4YTO CTPYKTypa PUCKOBOM 4acTu
onTUManbHOro nopTdens ogHa M Ta Xe B 06enx NocTaHOBKaxX WU He 3aBUCUT OT
3afaBaeMblX 4OXOOHOCTU MU pUcka nopTtdens.

6.6. BapuaHTbl 3agaHun

1. C nomowbio KOMNbOTEPA HaWAeH onTumanbHbin nopTdens MapkoBuua
AnNa Tpex ueHHbix 6ymar ¢ adpdektuBHocTamm u puckamu: (4,10); (10,40);
(40,80); HWMXHAS rpaHuLa [OXOOHOCTWM 3ajaHa pasHou 15. [Jonu 6Gymar
okaszanucb paBHbIMU: 46%, 28% ,26%, MUHUMaATbHbIN pUCK — 25,4, 4OXOOHOCTb
okasarnacb paBHOW 3agaHHOW — 15. [1poBepnTbL KOMMbLIOTEPHbIE PacHEThI.

PewnTb aHanorvyHyto 3agady, B3siB AaHHble U3 Tabnuubl 6.1.

Tabnuuya 6.1

BapMaHT (ml’rl) (mz,”z) (m?)’r?)) m (XI,XZ,X:),), O/o rmin m

1 (5,15) | (16,35) | (40,70) 12 (64,23,13) 15,48 12,08
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2 (7,10) | (20,30) | (40,50) | 14 (66,21,13) 11,2 14,02
3 (8,15) | (15,30) | (30,60) | 17 (31,41,28) 21,33 17,03
4 (9,15) | (13,35) | (45,80) | 10 (82, 15, 3) 13,59 10,68
5 (10,21) | (20,34) | (30,47) | 11 (63,24,13) 16,7 15

6 (11,20) | (20,35) | (40,70) | 18 (55,30,15) 18,48 18,05
7 (12,18) | (23,32) | (37,45) | 16 (68,21,11) 14,81 17,06
8 (13,16) | (26,29) | (41,83) | 13 (74,23,3) 13,82 16,83
9 (14,22) | (20,29) | (34,45) | 15 (55,32,13) 16,33 18,52
10 (15,25) | (21,37) | (35,43) | 20 (56,25,19) 18,66 20,3

2. C nomolwbio KOMNbOTEPA HaNJeH ONTUManbHbIN NOPTdENb MakCUManbHON
3(PPEKTUBHOCTM ANs TPEX LEHHbIX Bymar ¢ JOXOAHOCTbIO U puckom: (4,10); (10,40);
(40,80) (Te ke ueHHble BGymaru, 4TO M B nNpumepe 1); BEpPXHSA rpaHuLa pucka
3agaHa pasHon 50. [lonn Bymar okasanucb paBHbIMU: 6%, 34% ,60%. NpoBepuTb
KOMMNbIOTEPHbIE pacyeThl.

PewnTb aHanorvyHyto 3agady, B3siB AaHHble U3 Tabnuubl 6.2.

Tabnvua 6.2.

BapuwaHT | (my,n) | (my,ry) | (m3,13) Iy (X1,X,%3), %o | Mypax r
1 (5.15) | (16,35) | (40.70) | 35 (4.54,42) 2464 | 34,96
> (7,10) | (20,30) | (40,50) | 25 (13,45,42) 26,71 25
3 (8,15) | (15,30) | (30,60) | 30 (4.54,42) 21,02 29,96
4 (9,15) | (13,35) | (45,80) | 40 (22,3,48) 07 48 39,95
5 (10,21) | (20,34) | (30,47) | 27 (6,49,45) 23.9 26,95
6 (11,20) | (20,35) | (40,70) | 29 (18,49,33) 24,98 28,99
7 (12,18) | (23,32) | (37,45) | 27 (5,44,51) 29,59 26,94
8 (13,16) | (26,29) | (41,83) | 29 (2,75,23) 29,19 28,94
9 (14,22) | (20,29) | (34,45) | 26 (10,38,52) 26,68 25,96
10 | (15,25) | (21,37) | (35,43) | 30 (6,29,65) 29,74 29,98

3. V13 AByx HekoppenupoBaHHbIX LIEHHbIX Bymar ¢ apdeKkTUBHOCTAMMU my=2 W

nmy,=6 n puckamm r=10 n =20 ¢ NOMOLILID KOMMbLIOTEPA COCTaBMEHO LIECTb
noptdeneii: B noprdene ¢ Homepom k pgonsa nepsbix 6ymar x=1-0,2k, gons

BTOpbiXx paBHa (1—x), T.e. nopTdenb, cocToAWwMn Tonbko M3 Gymar 1-ro BuAaa,
nony4aet Homep 0, a nopTdenb, COCTOAWMNN TONMLKO U3 Bymar 2-ro Buaa nonyyaeTt

Homep 5. KomnbloTep Hawen nx aoekTUBHOCTU U PUCKN.

AdhdekTnBHoctHM | 2,0 2,8 3,6 4.4 5,2 6,0
Puckn 10,0 |8,9 10,0 12,6 16,1 20
MopTdenu 0 1 2 3 4 5

[MpoBepbTe KOMMbIOTEPHbIE pacyeTbl. 3aTeM HaHecuTe nopTdenn Kak TOYKM Ha
MNIIOCKOCTb PUCK — 3PPEKTUBHOCTb U OTMETbTE [JOMUHMpPYeMble nopTdenn wu
HeJOMWHUPYeMble, T.e. onTuMarbHble no MapeTo.

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 6.3.

Tabnuua 6.3
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BapuaHTt (my, 1) (my,1y) O DHEKTUBHOCTH Pucku MopTdhenn
1 10 0
1,8 8,9 1
1 2,6 10 2
(1,10) (5,20) 34 26 3
4.2 16,1 4
5 20 5
2 15 0
2,8 13,4 1
3,6 15 2
2 (2,15) (6,30) 44 19 3
5,2 24,2 4
6 30 5
3 10 0
3,8 8,9 1
4.6 10 2
3 (3,10) (7,20) 54 26 3
6,2 16,1 4
7 20 5
4 15 0
5,2 13,4 1
6,4 15 2
4 (4,15) (10,30) =6 19 3
8,8 24,2 4
10 30 5
10 20 0
12 17,9 1
14 20 2
5 (10,20) (20,40) 16 55 3 3
18 32,2 4
20 40 5
5 15 0
6 13,4 1
6 (5,15) (10,30) g ]g :
9 242 4
10 30 5
12 20 0
13,2 17,9 1
14,4 20 2
7 (12,20) (18,40) 156 55 3 3
16,8 32,2 4
18 40 5
15 10 0
17 10 1
19 13,4 2
8 (15,10) (25,30) 1 184 3
23 24 4
25 30 5
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10 15 0

10,8 13,4 1

11,6 15 2

9 (10,15) (14,30) 124 19 3
13,2 24,2 4

14 30 5

8 10 0

8,8 10 1

9,6 13,4 2

10 (8,10) (12,30) 104 184 3
11,2 24 4

12 30 5

4. mea  GespuckoBble LeHHble 6Gymarm C  9dEKTUBHOCTbIO  mg=4 1
HEKOpPPEeNVPOBaHHbIE PUCKOBblIE C 3MMPEKTUBHOCTAMU ny=8 N myp=14 n
puckamn 1=10 n r,=30, ¢ NoOmoOLIbIO KOMMNblOTEPA COCTaBMNIMU NopTderns
TobuHa adpcpekTBHOCTM 12. [Donu Oymar nonyyunucb Takumu: Xxgp=-0,51,

x=1,18, x,=0,33. llpoBepbTe KOMMbIOTEPHbIE pacyeTbl. Kak noHumaTb
oTpuuaTtenbHyto gonto 6e3pnckoBbix Gymar?

PewnTb aHanorvyHyto 3agady, B3siB AaHHble U3 Tabnuubl 6.4.

Tabnvua 6.4

BapuaHt | my | (my,5) | (my,ry) | m,, (Xg5X15X7)
1 5 (810) | (14.30) | 12 (-0,56;1,17:0,39)
> 6 (8,10) | (14,30) | 10 (-0,04:0,72;0,32)
3 3 (7,10) | (14,30) |10 (-0,24:0,95:0,29)
4 4 (7,20) | (13,30) | 11 (-0,09:0,47:0,62)
5 4 (7,15) | (13,30) | 15 (-0,98:1,13:0,85)
6 5 6,10) | (12,15) | 16 (-0,98:0,48;1,5)
7 2 (5,10) | (10,15) | 10 (-0,4:0,64:0,76)
8 3 (9,12) | (15,20) | 14 (-0,29:0,75:0,54)
9 6 | (10,12) | (1520) | 16 (-0,61:0,89;0,72)
10 7 | (11,14) | (17,21) |15 (-0,12:0,53:0,59)

5. B noptdene 6ymarn ¢ goxoaHocTbio di;=5% rogosbix coctasnsaT x;=30% no
y 1 1
CTOMMOCTKN, a oOcTanbHble 6Gymarn wMMeKT [OOXOAHOCTb d2 =8% rogoBbIX.
KakoBa goxogHocTb noptdena?

PewunTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 6.5.

Tabnuua 6.5

BapVIaHT Xl ) % dl , % d2 , %
1 20 5 9
2 25 4 7
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3 30 6 10
4 35 3 6
5 40 7 9
6 45 2 5
7 55 8 4
8 60 5 3
9 65 9 10
10 70 4 6

6. CcopmupoBaTtb noptens TobuHa MWHMUMANbBHOrO pucka M3 [BYX BWUOOB
LeHHbIX Oymar: 6e3pucKoBbIX C I(PAEKTUBHOCTbIO My=2 U PUCKOBbLIX C

adhpekTnBHOCTLIO ;=10 1 puckom 1 =5. HaiTn 3aBMCMMOCTb 3hDEKTUBHOCTU
noptdpensi oT ero pucka.

PewnTb aHanornyHyto 3agavy, B3sB gaHHble U3 Tabnuubl 6.6.

Tabnuua 6.6

BapmaHT mO ml rl
1 1 9 4
2 2 11 5
3 2 13 8
4 3 10 5
5 3 12 6
6 3 14 7
7 4 14 7
8 4 20 10
9 5 15 8
10 5 18 9

7. Pewuntb 3agavy copmupoBaHua noptdend TobMHaA MUHUMANbHOrO pucka
npu Hannynm B6e3pucKoBbIX Bymar U HekoppenupoBaHHbIX OCTalbHbIX B O6LlEM
Buae.

8. ChopmupoBaTb noptdens TobuHa makcumanbHON 3PEKTUBHOCTU MU pUCKa He
Gonee 3agaHHOro M3 Tpex BMAOB LEHHbIX Bymar: 6e3puCcKoBbIX C 3(EKTUBHOCTbIO

My=2 W HEKOPPENMPOBaHHbIX PWUCKOBbLIX OXMOAEMOW IPPEKTUBHOCTU my=4 1

my=10 n puckamu r;=2 n r,=4. KakoBbl COOTHOLLIEHWSA 40NN Bymar B pUCKOBOWA YacTu
onTUManbHOro noptgensa?

PewnTb aHanorvyHyto 3agady, B3siB AaHHble U3 Tabnuubl 6.7.

Tabnuua 6.7

BapmaHT my (ml’rl) (mz’rz)
1 2 (4,3) (12,4)
2 2 (3,2) (8,3)
3 3 (7,3) | (9.,5)
4 3 (5,2) (10,5)
5 3 6,3) | (12,5)
6 4 (7,3) (15,5)
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7 4 8,4) | (12,6)
8 4 (9,4) | (20,9)
9 5 (9,4) | (20,8)
10 5 (12,5) | (25,10)

9. lMocTtaButb 06e 3agavn cdopmupoBaTb nopTdenu TobuHa: MUHUMaNbHOMO
pucka npu 3agaHHOW 39MPAEKTUBHOCTU W MaKCMManbHOW 9PEEKTUBHOCTM MpuU
3ajaHHOM pUCKE U3 Tpex BMAOB LEHHbIX Bymar: 6e3pnckoBbiX C 3(P(EKTUBHOCTLIO

My =2 N PUCKOBbIX C OXMAAaeMOn 3 EKTUBHOCTbIO 11y =6 U 1y =8 1 puckammn r=4 un
1> =9 1 B3aUMHOW koppensumen k =9.

PelwumnTb aHanornyHyto 3agavy, B3siB AaHHble 13 Tabnuupbl 6.8.

Tabnuua 6.8

BapuaHt my (m,n) | (my,1y) k
1 2 6,3) | (8,9) 10
2 2 42) | (6,8) 8
3 2 (7,4) | (9,10) 7
4 3 (9,6) | (12,14) 9
5 3 (9,7) | (11,12) 6
6 3 (10,8) | (13,15) 9
7 4 (12,8) | (16,18) | 12
8 4 (13,9) | (15,16) | 11
9 4 (12,7) | (16,17) | 10
10 5 (15,10) | (20,23) | 15

10. 3anuvwem Bapuaumio 4oXogHOCTM nopTdens Vp = inijlj B doopMme:
i,j

W HasoBeM BenuuuHy R; = ijVij

V=2 5| 2 XYy

i J J
koBapuauMen [OOXOAHOCTM - uUeHHoM Oymarun. [JokasaTb, 4TO B OMNTMManbHOM
noptdene aTn KoBapmaumm nNponopLMOHanbHbl NPEBbILWEHUIO 3(PPEKTUBHOCTU LLEHHbIX

B6ymar Hag 6e3prcKkoBbIMM BROXeHUAMKU (NoApa3ymeBaeTCs, YTO NocrnegHne Ha pbiHKe
nveTcs).

nopTderibHON
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NMPUNOXXEHUE
Mpumepsbl peweHna TUNOBLIX 3agau

3apaHue 1. B 6aHk nomelueH aenos3ut B pasmepe A = 5000 py6. Mo sTomy genosuty
B nepsom rofdy 6yaet HauucneHo i; = 10% , BO BTOPOM - iy = 12%, B TPeTbeEM - i3=

15%, B 4eTBEPTOM 1 NATOM -iy = i5 = 16% rogosbIx. CKONbKO ByaeT Ha cYeTy B KOHLE

naroro roga? Ckonbko Hago Obino Obl MOMECTUTb HA CYEeT MpuM MNOCTOSAHHOM
npoueHTHol cTtaBke i = 13%, 4Tobbl 06ecneunTb Ty e cymmy. PacyeTbl NpoBecTy Ans
NPOCTOMN U CNOXHOMW NPOLIEHTHOW CTaBKMU.

PeweHue. dopmMyna HapalleHUsi MO CXEME CMOXHbIX U MPOCTbIX NPOLIEHTOB ANS
nepeMeHHoW CTaBku UMeeT BUf

a) S=A1+i)" -(1+ir)" - (1+i3)™ - (1+ig)™,
4
6) S =A(+ D miy).

k=1
rae n; — I-blii Nepuos HauuCreHWs NpouUeHToB (ny=n,=n3=1,n4=2,

4
n=2ni =35).
i=1

BBoaum ucxogHble AaHHbIE

1 1
A :=5000 0%
12% 1
1= n:.:= .
15% 1 il1:=13% nl:=5
16% 2
PeweHne MathCAD pans npocTton ctaBku
4
Si=Ac| 1+ D iy S =845% 10°
k=1
P:=1
Given

S=P-(1+1l-nl)

P :=Find(P) P=5121212¢ 10°
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PeweHnne MathCAD pns cnoXHow cTaBku

S1=9.53223x 103

Pl1:=1

Given
S1=P1-(1+1il-nl)

P1 = Find(P1) Pl = 5.777109% 10°

OtBeT. B KOHUe 5-ro roga Ha cuyety Oyger 8450 py6. nubo 9352 pyb6., ecnm
HayMcneHne MNpPOLIEHTOB NPOBOAUTCHA MO CXEME MPOCTbIX NPOUEHTOB NGO Mo cxeme
CNOXHbIX NpoueHToB. [Ans nonyyeHus cymmbl 8450 py6. B KOHUE NATOro roga npwv
ctaBke I = 13% HeobxoamMmo B Hayane nepuoga NnoOMecTUTb 4eNo3nT B pasmepe 5121
pyb. (Mo cxeme npocTbIXx npoueHToB) nNnbo 5 173 pyb. pyb. (MO cxeme CROXHbIX
NPOLEHTOB) ANdA nonyyeHuns cymmbl 9352 pyo6..

3apava 2. Beluncnvtb pasmep nnartexa n - rogu4Homn ccybl NoKyrnku KBapTupsl
3a A pybnen c rogoBoW CTaBKOW i MPOLEHTOB M HavarnbHbIM B3HOCOM ¢ MPOLIEHTOB.

Cpenatb pacyeT A eXXeMecsaYHbIX Bbinnar.
PacueT npoBecTu gnsa cnegyowmx gaHHbix: n = 20 net; A =1 400 000 py6.; i = 18%;
q =30%.

PacueTbl BbINOMHUTL 4SS CAIOXHOM NPOLEHTHOM CTaBKW.

PeweHue. Cymma, KOTOPYHO HY)XHO BbINNaTUTb Mo ccyae, paBHa A—qg-A=A-(1—q).
Paccuutaem exerogHblii nnaTtex R BbiNnatbl cCyabl U3 ypaBHEHNS

1-(1+j/m)y™"" Al
R- (I+ Wl/) =R-a(p,n, j/m), otctoga Rz(—@
p =12 (konunyecTBO NnaTexen B rod), m = 12 (KONMYECTBO HAYUCNEHWIN NPOLEHTOB B
roa).

A-(I-gq)=

. 3pecb

BBoaum ncxogHble gaHHbIe.



A := 1400000 J:=18%
p:=12 m:=12

PeweHne MathCAD

a .=
m
NP
1+1 ] -1
m
A-(1-
oA (-9

OTBeT. ExxemecayHble Bbinnatbl coctaBaT 15 124, 45 py6.

q :=30%

R =1.512445x% 104

nl ;=20

a =64.795732

3adava 3. Cembsi xouem Hakornumb $12000 Ha mMawuHy, eknadbieasi 8 baHk
$1000 exez00HO. 000Basi cmaska rnpoueHma 6 baHke 7%. Kak doneo eli npudemcs

konume ?

PeweHue. [ins peweHns gaHHOM 3a4a4qm Ucnosib3yemMm popmyny HapalleHHOW

BEINMMYUNHbI PEHTbI.
S=r- 4+ D

l

OTcropa:
S-i
R(+1)
In(1+7)

In( +1)

3anuiem ucxogHble AaHHbIE:

S :=12000 R :=1000

PeweHne MathCAD
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1:.[1+—S'il }
R-(1+il)

In(1 + 1l) nl = 8.564235

nl :=

.9
1 ) -1
Sl::R-(1+il)-%

q S1=1281645x 10"

OTtBeT. Cembe npugetcsa konutb 9 net. K koHuy 9-ro roga Ha cyety byaet 12816,5 py6.

3apgaya 4. 3aem B34T nofg i1=16% rofioBblX, BbiNfl@a4YnBaTb OCTaNoCb
exeksapTtanbHo no 500 g.e. (R;=500 f.e.) B TeyeHne n=2 net. M3-3a n3MeHeHUs

cUTyauum B CTpaHe NpOLEHTHas cTaBka CHM3WMacb A0 i) =6% rogosbix. B 6GaHke

cornacunucb ¢ HeOOXoAMMOCTbLIO NepecyeTa eXxeKkBapTanbHbIX BbinnaTt. KakoB AomkeH
ObITb HOBbIV pa3mMep BbiNnaTthl? PacyeTbl NPOBECTU ANS CNOXHOM MPOLIEHTHON CTaBKMW.

PeweHwue. []n1s1 peweHuss amou 3adaqyu Heobxo0uMo 3arucampe CO8PEMEHHYIO
8€/IUYUHY HeebIrna4yeHHoU CyMMbl no cmaske i, =16% u npupasHsame co8peMeHHoOU

8e/IU4UHe 11omoka riamexet 1o cmaske iy =6%.

Vmeem Rll—(1+11/m/) =R21—(1+12/m/)
I+ /m)™'P -1 (I+i, /m)™ P —1

HauYMCreHnn NPoLEHTOB B rof), p = 4 (Konn4ecTtso nnaTexewn B rog). V13 atoro

, rae m = 4 (Konn4yecTBo

ypaBHeHUs HaxoauM pasmep nnatexa R, .
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UcxoOHble 0aHHble 0ns MathCAD.

R1:=500 n:=2 m:=4 p:=4
1l :=16% 12 := 6%
Pewenne MathCAD

R2:=1
Given — nm

il
1_(“_)
m
1

R1-

R2:=FindR2) o5 _ 149 693578

OTBeT. Paamep HOBOW BbiNnaTthl cocTaBuT 449,7 pyo.

3apayva 5. Heobxogmmo yyecTb gonrosoe obsizatenbctBo Ha cymmy 50 000 g.e. 3a
4
rogpa po noraweHus. bavk ana  yyeta obssaTenbctBa  MPUMEHSAET  CITOXHYIO
NMPOLEHTHYIO CTaBKy 5 % rogosbiX. [1poueHTbl MoryT Haudvcnatecs 1, 2 unu 4 pasa B
rod. YkasaTb ycrnosusi JOroBopa, no KoTopoMy 310 0643aTenbCTBO MOXET ObITb YYTEHO.
PeweHue. B naHHoOW 3agaye HEO6X0AMMO HaMTU COBPEMEHHYH BENUYMHY CyMMbI S,
KoTopasi yepes 4 roga coctasuT 50 000 a.e. B 3aBMCMMOCTM OT KOSIMYECTBA

S

HayMcneHus npoueHToB B rod. PacyeTt nposoaum no popmyne P = —————,1fe
A+ j/m)

j - rogoBagd cTtaBka, M - KONIMYEeCTBO HAaYMUCHEHUN NpoUEeHTOB B roa.

NcxoOHble daHHbIe

S :=50000 11 :=5%
nl ;=4
Pewenne MathCAD
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S
Pl(mD) := - \nlml PI(1) = 4.113512x 10"
1
1 _
( ml) P1(2) = 4.103733x 10"

P1(4) = 4.098732x 104

Omeem. Obsizsamenscmeo 6ydem yuymeHO Ha cymmy 41 135 d.e. npu HayvucreHuu
rnpoyeHmos 00uH pa3 8 200, Ha cymmy 41037 0.e. — npu Ha4yucrieHuU rnpouyeHmos osa
pa3sa 6 200, Ha cymmy 41987 0.e. — ipu Ha4yuUCIeHUU rNPoyeHmo8 Yyemsbipe pasa 8 200.

3apaya 6. Kak uM3MeHsieTCs CpOK OKynaemocCTu MpoekTa Mnpu U3MEeHeHUn
BENUYUHBbI MHBECTULMIA, FOAOBbLIX AOXOAOB, CTaBkM npoueHTa? ocTpouTb rpadmkn u
natb 0bbsCHEHME.
PeweHue. PaccmoTpumM criegyoLyo Moaenb MHBECTULIMOHHOIO npoekTa. MiHBectnumm
B NPOEKT B pa3mepe K OCyLLEeCTBMAKTCA €ANHOBPEMEHHbLIM NNATEXOM B Hayarne
cpoka, goxoa R noctynaet perynspHo oauH pa3 B rof B TEYEHUN 1 NET, NPOLEeHTHas
cTaBka paBHa j . Cpok OKynaemocCTu B 3TOM Cry4ae paccyuTbiBaeTcsi no popmyne

ma—X7
-__ R
In(1+ /)

NcxoOHble 0aHHbIe

K :=500 R =100 ]1:=10%
Pewenne MathCAD

3aBMCUMOCTb CpoKa OKyNaeMoCTU OT pa3Mepa MHBECTULMIA
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1(x) :=
Bl In(1 + j)
10 | |
nl(x) 5 —
0 | |

200 400

3aBUCUMOCTb CpOKa OKynaemMoCTUn OT CTaBKM

n2(x)

3aBUCMMOCTb CpOKa OKynaemMocCTn OT BEJIMYNHbI A0X0Oa



78

09 = In(1 + j)
10 | |
n3(x) 5 -
0 | |
200 400

OTtBeT. CpoK OKynaeMocTu C pOCTOM 00beMa MHBECTULINI YBENMYMBAETCH, TaK Kak aAns
OKynaemocCTu nHsectmummn Tpebyetca 6onbluee Bpems NonyydeHns goxona oT NpoekTa.

C pOoCTOM NPOLEHTHON CTaBKN CPOK OKynaemMocTn pacteT. C 3KOHOMUYECKON TOYKM
3peHns 3TO MOXXHO 06BACHUTL crieaytowmm obpasom. Ecnu gns nHeBectuumn 6epetcs
ccyaa B 6aHKe noa NpPOLEHTHYHO CTaBKy j, TO C POCTOM CTaBKM pacTyT NPOLEHThbI Mo
ccyne, n, cnegoBaTenbHO, pacTeT Aonr 3aemwmka. NMoatomy Tpebyetcs 6onbLuee
BpeMS Nofy4yeHns oxo4a OT NpoekTa ANs noraweHns ccyabl.

C pocTom foxoaa OT NpoeKTa CPOoK OKYNnaeMoCT! YMeHbLLaeTcs

3apava 7. [NpoBepbTe NNaH noraweHns OCHOBHOIO 40Jira paBHbIMW rOA0BbIMU
ynnatamu, ecnuv BenuunHa 3anma D coctaBnsiet 600 g.e., a npoueHTHasi cTaBka [ —
8%.

Ynnatel | 168.0 158.4 148.8 139.2 129.6
Moabl 1 2 3 4 5

PeweHue. BennunHa 3anma D = 600 a.e. norawaetcsi paBHbIMW OONSMU B
TeyeHuun 5 neT. [NpoueHTbl Mo A0NrY BbINSa4yMBalOTCA KaXabl rof Ha OCTaToK Aosra.
Taknm obpasom, paamep CpOYHON ynnaTbl B rogy C HOMEPOM [ paBeH

Y=d+(D—(t—-1)d)-i,rne d =D/n, n —cpok ponra.
MNcxoaHble AaHHble

D =600 nl:=5 j:=0.08
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PeweHne MathCAD
D

d=—7 d =120

t:=1..nl
Yt::d+[D—(t—1)-d]-j

168

158.4
Y =| 148.8
139.2
129.6

OtBeT. [lnaH noraweHns gonra coctaBneH BEpHO.

3adavya 8. [Iposepbme pacyemsbi. [nd  UHBECMUUUOHHO20  MpPOeKma
onumersibHOCMbIO 6 filem ¢ nnaHupyembimu 20008biMu doxodamu 400 O.e. u 2o0o8ou
cmaskoll 10% c HalildeHbl Heobxodumblie uHeecmuuyuu — 1742 0.e.

PeweHue. 3pecb paccmaTpuBaeTCd WHBECTULMOHHBLIN MNPOEKT 3adaHHOM
ONUTENBHOCTN, C KOTOPOW coBMagaeT CpOK oOKyrnaemocTtu. [lpoekT posikeH
obecneuymnBaTb 3a4aHHbIA FO40BOW AOXOA.

B obwem Buage pelweHve 3agaum TakoBo: nycTtb R,n,i — pasmep

nocnegywowero rogoBoro goxona (npe,u,nonaraeTc;l, YyTO [oXxodbl OT MHBECTULUN
Ha4YnMHaKT NOCTynaTb NMoclrie OKOHYaHn4A BJ'IO)KGHVIVI), ONNTEINbHOCTb NMPOEeKTa U CTaBKa
npoueHTa. Kakue HYXHbl OnA obecnevyeHns 3TOro MMHMMAarnNbHbIE MHBECTULMN?

I-a+™
[
YTO YMCTbI NpUBEOEHHbIN Ooxod npoekTa paBeH 0, a BHYTPEHHSAS [OXOAHOCTb

coBMnajaeT CO CTaBKOW NpoLeHTa.
Ha ocHoBe 3TuX 3aKnoYeHWiA BbINONMHUM KOMMbIOTEPHbIE pacyeTsbl.

OueBnaHO, 4YTO Heobxoaumble MHBeCTULUUM ecTb K = R OTO 3HauuT,

3anuwem UcxoaHble AaHHbIE:

R:=400 nl:=6 j:=0.1
PeweHne MathCAD

-+ ™

K=R i K = 1.742104% 10°
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OTtBeT: BennunHa Heobxoammbix MHBECTUUMIA cocTaBuT 1742 g.e., T.e. pacyeTsl
NPOEKTa BEPHbI.

3apaya 9. Hekto nonyyun HacneactBo B Buae conmaHoro 6aHKOBCKOro
cyeta Kwun Tenepb ero «npoepaeT», Oepsa Kaxabll rog co cyeta B OaHke
onpedeneHHyto cymmy R wun Tpata ee B TedyeHume roga. [lo cyTtu, aTO
«NnepeBepHyTbIN» WHBECTULMOHHbIN npouecc. Yto 3ecb aABisieTcs
WHBECTULUNAMUN, CPOKOM OKYNAaeMOCTU, BHYTPEHHEN HOPMOW AOXOAHOCTU, YACTbIM
npuBedeHHbIM goxoaom. Kakme Mepbl [OOMKEH MNPUHATbL HacnegHwuk npwu
yBENUYEHUN TEMNOB MHPNAUMN? PacyeTbl BbINOMHUTL ANS CNeayrwmX NCXOAHbIX
paHHbix: K =30000 a.e., R=10000 a.e., ctaBka i =10%.

PeweHue. B gaHHOM criydae Mbl mmeem "nepeBepHyTbIN"

WHBECTULMOHHbIN
npoekt. B kayectBe WHBECTUUMIN BbiCTynaeT cdeT B OaHke K, Ha KOTopbiA GaHK
HayMcnsaeT MpoLEeHTbl No cTaBke [ . B kayecTBe OOXOAOB OT MHBECTULUIA Mbl UMEEM
cymmy R, KOTOpylo CHUMaeT HacnegHuk exerogHo B 6OaHke. [loaToMmy cpok
OKynaemMoCTW TaKoro «npoekTa» OygeT paBeH CPOKY, 3@ KOTOpbIA HacneaHWK CHUMET
BClO cymMmy B 6aHke. BHyTpeHHs HOpmMa [OXOAHOCTM — 3TO NpeaenbHas cTaBka
NpoueHTa, NPy KOTOPOW 3a onpefenieHHbl CPOK HacnegHWK CHUMET BCHO CyMMY B
OaHke.

NTak, CPOK OKyrnaemMoCTtThn n, T.e. COOK B Te€4eHMe KOTOpPOro HacnegHnK CHUMET

1—(1+)7" .
BCIO CyMMY, ONpeaenuTcs u3 ypasHenns K = R-———————,rae [ — cTaBka
I
K
—In(1—i-—)
GaHkoBcKkoro npoueHTta. OTcioaa nonyYnm n = . . BHyTpeHHsia Hopma
In(1+17)

AOXOOHOCTU «MNpoeKTa» onpenenaeTcs M3 TOro Xe ypaBHEHMUs, B KOTOPOM CPOK 1
3a4aH M HYXXHO onpeaenuTb [ . Ecnu cpok "npoekTa” paBeH CPpoKy OKynaemocTu, TO
BHYTPEHHAS HOpMa JOXOOQHOCTM coBnagaeT ¢ 6aHKOBCKOW NPOLEHTHOW CTaBKOW, a
YUCTbIN NPUBEAEHHbIN JOX04 OyaeT paBeH Hysio.

McxoaHble gaHHble
K :=30000 R :=10000 ;:=0.1

PeweHne MathCAD

In(1 + j) no = 3.742254
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T.e. HacnegHWK NPOEeCT CBOe HacneacTBo 3a 4 roga, npuyemM B nocnegHnn 4 rog oH

nony4nT cymmy meHblyto, yem 10000 a.e. Hangem aty cymmy.

1—(1+j)_4
]

R = 3.169865x 104

Otctoga nony4dnm 31699 — 30000 = 1699 fa.e. Takum obpasom, B nocneaHni roa
HacrnegHuk nonyynt He 10000 a.e., a Ha 1699 a.e. meHbLe, T.e. 10000 — 1699 = 8301
a.e.

Hangem BHYTPEHHIOK HOPMY IOXOOHOCTU «MNPOeKTa».

q :=0.001

root(f(q),q) =0.1

Takum ob6pa3om, BHYTPEHHSAS HOpMa AOXOAHOCTM COBMadaeT Co CTaBKOW NpoueHTa

OaHka.

Ecnu ctaBka npoueHTta 6yaet 6onblwe 10%, Hanpumep, 13%, TO YMCTbIN

npuBeAeHHbIN aoxoa byaeT paBeH

j=13%

no

-+
J

W :=[ R

W = —1.76511x 10°

B MHBECTULMOHHOM NPOEKTE 3TO 3HAYMIO Obl, YTO NPOEKT YObITOYEH, @ B AAHHOM

«NepeBepHyTOM NMPOEKTEe» 3TO O3HAYaET, YTO y HacneaHNKa Ha cHeTy ocTaHeTcs elle
1765 p.e.
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3apava 10. Hangute kypc obnurauumn 6e3 noraweHuns ¢ nepuogmnyeckon — pas
B rog — BbINAaTon NpoueHToB Npu g = 8% , i = 5% . Bbluncnute JOXOAHOCTb TaKoM
obnuraumm, ecnum ee kypc paseH K =120.
PeweHue. Bbinnatbl N0 Takon o6nmraumm MOXHO paccMaTpmBaTh Kak BEYHYIO PEHTY.
Kypc obnurauumn no onpeaeneHnto paBeH

P
K =—100, rae P — pblHOYHas LeHa obnuraumm (LeHa nokynku), N — HoMuHan

obnuraummn. PbiHOYHas LueHa obnurauum obnurauymm 6e3 noraweHnsa ¢ nepmognyeckomn

BbINMaTon NpoLeHToB paBHa P = , TAe g — KyrnoHHas ctaeka. Takum obpasom,

i

kypc paBeH K =g_100. [loxoaHocTb o6nuraummn pasHa jz%IOO.
i

McxoaHble gaHHble
q:=0.08 j:=0.05 K1:=120

PeweHnue MathCAD

— 9
K := 100 J K — 160
a4
J1=100- 27 il =0.066667

OtBeT. Kypc obnurauuv npn npn g = 8% , i = 5% paseH 160, JoxoaHOCTb obnuraumm
npu kypce 120 paBHa 6,67%.

3apava 11. PaccmatpuBaetcsa 8% KynoHHasa obnurauma HomuHanom 1000 g.e.,
Mo KOTOpOW 0GeLatoT NPoM3BOAUTL KYNOHHbIE BbiNnaTthl ABaXAdbl B rogy B TeyeHue 3-X
net. bespuckoBble NPOLEHTHbIE CTaBKM OAMHAKOBbI A5 BCeX CPOKOB M paBHbl 10%
rogoBbiX. BelncnuTtb gropaumio 1 nokasartenb BbIMyKNoCTU obnvraumu.

PeweHue. [opaums — 9TO cpefHas NPOAOSIKUTENbHOCTb nnaTexen. [ropauus
obnuraumm xapakTepusyet Mepy MpPOLUEHTHOro pucka obnuraumm — 4vem Oonblue
atlopauuns, Tem O6onblle npoueHTHbIM puck obnuraumn. [lokasaTenb BbINyKNOCTU
obnuraumm — 9TO BcnomMoraTenbHas Xxapaktepuctuka. [lokasatenb BbIMYKNOCTH
obnuraumMm MOXHO WHTEPNpPEeTMpPOBaTh KakK MoOKasaTenb TOro, HACKONbKO TOYHO
aropauma obnvraumm oueHMBaeT BENNYMHY NPOLLEHTHOrO pucka obnuraumm.

Owopauns D wn nokasatenb Bbinyknoctu C  obnuvraumm paccuuTbiBalOTCs MO
cnep,yrou.wlM cpopwlynaM

D=— L C=— 1 ,
Zt (1+l)tk Ztk(rﬁ )(1+l)t"
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m

rae P= ) ———— — pbiHO4YHas ueHa obnuraumn; R, — pasmep nnatexa B MOMEHT

BpemeHu 1, ; I — 6e3puckoBas NpoLEHTHasA CTaBka; m =7 p — KONIMYECTBO MNaTexen
no obnuraummn Oo cpoka raweHus obnurauun (3gecb n — Cpok gonra, p — KOnNM4ecTso

N -
nnatexen B rog). Pasmep k-ro nnatexa paseH R, =—q, roe N — HomuHan
obnurauun.

McxoaHble aaHHble
nl =3 p=2 q:=8%
N := 1000 )
J:=10%
Pewenne MathCAD
n2:=nl-p
k:=1.nl-p
=% R =Nd R, =R_4N
k p k p 2 n2
n2 R n2 ¢t .R
2
_ Z k Z k k n tk(tk-i- 1) Rk
1+ (1+j” t
= = k
k=1 ] _k=1 ] o k=1 (+)
P : P
D =2.718466 C =10.555657

OrtBeT. [lopaums obnuraumm pasHa 2,718 roga, nokasaTenb BbINYKNOCTM paBeH
10,555.

3apaya 12. PaccuuTtatb onTumanbHbin nopTtdens MapkoBuua MUHUMASBHOTO
pucka ONns Tpex UeHHbIXx 6ymar ¢ goxogHocTsmu un puckamu: (4,10); (10,40);

(40,80); HMKHAA rpaHMUa AOXOAHOCTM nopTdensa m, 3afnaHa paBHou 15.

PeweHue. lNopTdens MapkoBuLa MUHUMAaNbHOrO pucka hopMmpyeTca no criegyrouen
cxeme.

Heobxoanmo onpenenntb A0NM  BrOXEHUN X; (j=12,...,n) B pucKkoBble

LeHHble Bymaru, MMHUMU3UpYoLne Bapuaumio (pmuck) noptdens



npuM Yycnoeuu, 4YTO obecneudMBaeTcs 3adaHHOe 3HayeHue m, oXxuagaemom -

p

drekTUBHOCTM NopTens
n
X >
ompx;zm,
=
Kpome Toro, OmKHbl ObITb BbINOSIHEHbI AOMOMHUTENbHbIE OrpaHUYeHns Buaa
n
= >
x; =1, 3,20
Jj=1

npuecex j=1,2,...,n.
3aecb Vij — 3MNeMeHTbl MaTpuLbl KoBapuaLMn OOXOAHOCTEN PUCKOBbIX LiEHHbIX Bymar

(i, j=1,2,...,n); n — KONMUYECTBO BWAOB LEHHbIX Oymar; m. — OOXOOHOCTb j -OW

J
LeHHoun Bymarn.

McxogHble AaHHble

mp =15 ml:=3
4 10
m2:=| 10 r:=| 40
40 80

PeweHnue MathCAD
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2

VP(x) = (r11)2. X+ (r12)2 %+ (1) 7
Xy =0

Given

R I

ml
PIERE
k=1

x>0
x1:= Minimizg Vp, x) 0.694444
xl= 0
0.305556

m2! - x1= (15)
3
Vp(x1) =2.025x% 10

V Vp(x1) =45

OtBeT. [Jonn 6ymar B noptdene cocrtasnatoT (0,69;0;0,31), puck noptdensa paBeH 45.



