(DCI[CpaJ'ILHOC Ar¢HTCTBO II0 O6p&30BaHI/I}O
['ocynapcTBeHHOE 00pa30BaTENBHOE YUPEIKACHUE BBICIIECTO POPECCHOHATHLHOTO 00pa3oBaHHS

Y IpAHOBCKHMM IOCYAapCTBEHHBI TEXHUUECKUN YHUBEPCUTET

1. H. PACTOPI'YEB

METOINYECKHUE PEKOMEHIAIIMAU K TIPAKTUYECKHUM
SAHATUAM 110 KOMIIBIOTEPHOMY MOJIEJIMPOBAHHUIO
COIHUAJIBHO-OKOHOMHWYECKHUX TPOLECCOB

VY nbIHOBCK

2006



VIIK 621.3 (076)
BBK 32.9747
P 24

PeniensenT noueHT, kaua. 9koH. Hayk Kayarun EBrenuii AnekcanIpoBuy

OnobpeHo cekiuell MEeToINYeCKUX MOcoOUi HayuYHO-METOAMUYECKOrO COBETa
YaI'Ty

Pacropryes, /I. H.

P 24 Meronuueckre PpEeKOMEHJAMM K  MPAKTHYECKUM  3aHATHSIM  I10
KOMITBIOTEPHOMY MOJISTTUPOBAHHUIO COIUATTbHO-YKOHOMHYECKUX MPOIIECCOB. —
Vaegauosck: Yl TV, 2006. — 32.

PexoMeHnanuu npegHa3HaueHbl AJIsI TPOBEACHUS MPAKTUYECKUX 3aHSATUN MO
KOMITBIOTEPHOMY MOJEJIMPOBAHUIO COLMAIBHO-’)KOHOMHYECKHUX MPOLIECCOB CO
CTyJIGCHTAaMH OJKOHOMHYECKHMX crenuaibHocTed. [locodme Moxker  ObITh
UCIIOJIb30BAaHO Ha Kypcax NOBBIIICHUS KBaJIM(HUKAIMK CHEHHAIUCTOB B chepe
aHajM3a U IPOTrHO3UPOBAHUS COI[UATIBHBIX U 9KOHOMUYECKUX MPOIECCOB.

PaboTa moarorosneHa Ha Kadenpe «IKOHOMUKA U MEHEKMEHT.

YK 621.3 (076)
BBK 32.9747

© Pacropryes /I. H., 2006
© Odopmrnenue. Yal'TY, 2006



OI'/TABJIEHHUE

BBEJIEHUE ...ttt e e e e e e e e e e s 4
1. VCTAHOBKA U ITPUMEHEHUE ITAKETOB CTATUCTUYECKOI'O
AHAJIN3A JAHHBIX U TIOUCK PEILIEHUS ........ooeeviieieeee e 5.
2. PETPECCHUOHHOE MOJIEJIMPOBAHUE ..ot 6
2.1.JIuHelHOe PETrPECCHOHHOE MOJCITUPOBAHMIE «.evvueernreeernseeerneeenneaesnneeesneesnnnnns
2.2.MonenupoBaHUE HETUHEHHBIX 3aBUCHMOCTEM ...cvvvuneieiiinieeeeiiaeeeeiieeeeeanaene
2.3.TIpuMep MHOKECTBEHHOMN JIMHEHHOM PETPECCHM . ...unvvrneereneeernneeernneeenneaeennnnss
2.4 TIpakTraeckoe 3aTaHME NO L......ooiiiiiiiiiiiiiii e 12
2.5.TTpakTHUECKOE 3AMAHME NO 2., . iiuiiiiiiiiiiiiieiiie e et e e e e smmnmme e e e eea s 12
3. OIITUMU3AIIMOHHOE MOJIEJIMPOBAHUE .........cooiiiiiiiiiiie e 13
3.1.Mopenb ONTUMHU3AIUN CTPYKTYPBI IPOUZBOIACTBA . cvvunrrrnarernraernneeenneeennnnns 15
3.2.TIpakTHYIECKOE 3ATAHUE NO 3....u i iiiiiiiieiiiiiii e eeiis e e e eeie e e e emmmmee e e e eea e e eeees 19
3.3.Mojenb onTUMH3aIMK TPAHCTIOPTHBIX MIEPEBO30K (TpaHcHopTHas 3aaa4a) 20
3.4. TIpakTHIECKOE 3aTAHUE NO 4. ... ittt m oo e e e eees 21
3.5. MoEb TPAPHUKA BAHATOCTH . ..evuneeerneertneeernneeesneeesnseeesnseesimarneesnseeennneesnns 22
3.6.TIpakTHIECKOE 3ATAHUE NO S...uuiiiiiiiii it eeeiie et emmmmr e e e eee 22
3.7.Mopenb ynpaBieHUS OOOPOTHBIM KATTUTATIOM ...ccuunerrnnrernneeesnerennseesnnseesnnnns 23
3.8.TIpakTHIECKOE 3ATAHUE NO B....uiiiiiiiieiiiiiii e et e e et e e emmmme e e e e e eees 24
3.9.Mogenb TOPTPEIST HEHHBIX OYMAT ....evvvueirineeerieeerineeeineeesineeeesneasnnnseaeens 25
3.10. TIpakTHYIECKOE 3ATMAHUE NO 7 ..ieevuiiiiiiiiieeeeiiie e e eeiie e e eeemmme e 26
4. UMUTALIMOHHOE MOJEJIMPOBAHMUE .......ccoviiiiiiiie e 27
4.1.TTpakTrdecKoe 3aTaHUE NO 8......cccvuiiiiiiiiiii i 31
BUBJIMOT' PAOUYECKMI CITACOK .........cceoveieieieireieeieeeeeeeeeeeesesseeseeseeaenens 32



BBEJAEHHUE

[TpenmyriecTBo mporpamMmuoro obtecrneuenus Microsoft Excel — B ero
JOCTYITHOCTH W PacCIpOCTPaHEHHOCTH. biaromapss crapaHusM MapKETHHIOBOM
cinyx0b1  kopropanuu  Microsoft maker Microsoft Office pacmpocrpanen Ha
MOJABJISIONIEM  OOJIBIIIMHCTBE TEPCOHATIBHBIX KOMIIbIOTEpOB. Ilomb3oBaTenu,
paboraroipe B 3TOM IaKeTe, YK€ HMEIOT HEKOTOPBIA HAaBBIK OOpAaIleHHs C
SIIEKTPOHHBIMHU Ta0OIHMIIaMu, POPMyJIaMu, rpapHUSCKUM MPEACTABICHUEM JTaHHBIX.
Wcnonb3yst JTaHHBIE METOJMYECKHE YKa3aHUS W HMEIONIMECs HaBBIKA pPabOTHI,
M0JIb30BaTEeIb MOJKET CO3/1aTh IMAOJOH, SBISIOUIMICS B HTOrE 3JIEKTPOHHOM
MOJIETIBIO PEATbHOTO COIMAIbHO-IKOHOMUYECKOTO Tporiecca. [Toaromy st erneit
00y4YeHHSI U ONIEPATUBHBIX HE TPOMO3KUX PACYETOB OH MAKCHMMAJIbHO MTOAXOIHUT.

Marepuan  U3JI0)KEH B  COOTBETCTBHHM C  JdTallaMH  JKOHOMHKO-
MaTeMaTHYeCKOr0 MOJICIIUPOBAHMs, TO €CTh CHa4yajda HIACT DKOHOMHYECKas
bopMynTupoBKa 3amadd, 3areM ee MaTeMaTHuecKas (opMmaiu3aius, 3aTeM
KOMIIBIOTEpHAsT MOJCNIb, 3aTe€M HWHTEpPHpeTalyss IMOJIYYEHHBIX pPE3yIbTaTOB.
Kaxplii pasfen JOMONHEH MPAKTUYECKUMH 3aJaHUIMHU JIUISI CaMOCTOSATEIIBHOM
paboTHI CTyIEHTA.

BBIMONHATh TpaKkTHYECKHE 3aJaHUsl CTyAECHTaM HY)XHO B TMOPSAAKE HX
CIIeZIOBaHUs, TaK KaK HAaBBIKHA, MNPUOOPETEHHBIC MPH BBIMOJHECHHH 3aJaHHM,
HEOOXOAMMBI JJIS1 BHITIOJTHEHHSI TOCIIEYIOIINX .



1. YCTAHOBKA U IPUMEHEHME ITAKETOB
CTATUCTHYECKOI'O AHAJIM3A JAHHBIX U ITOUCK
PEIIEHU

Ecniu nynktsl AHaau3 gaHHbIX U [lowck pemieHusi OTCYTCTBYIOT B MEHIO
Cepsuc, B Microsoft Excelneo6xoqumMo ycTaHOBHTH MaKEThl CTATUCTHYESCKOTO
aHajn3a JaHHBIX U TIOMCKA PEIICHHUS.

Y1006 ycTaHoBUTH [lakeT ananmn3a nanubix 1 Ilouck pemenus:

1. B menwo CepBuc Beidepute komanay Haacrpoiku.

Ecmun cnucox B nmanmoroBom okHe Hancrpoiiku ne conmepxur Ilakera
a”Haau3a naHHbIX U [louck pemennsi, HaxxMuTe KHONKY Q030p U yKaXKUTE AMCK,
MAITKKA U COOTBETCTBYIOIINE UMeHa (aiyioB s 3Tux HajacTpoek, Analys32.xll kak
npaswio, mnanka Microsoft Office\Office\Library\Analysis)u, cooTBeTCTBEHHO,
Solver.xll (Microsoft Office\Office\Library\Solverjunu 3amyctute mporpammy
Setup uToObl YCTaHOBUTD 3TY HAJICTPOUKY.

2. Ycranosure ¢uaxku [Maker ananusa u Ilouck pemenust, Haxxmute OK.

HapcTpoHkH E]EJ

CAMCOK HAACTPOSK:

| MacTep CyMMMpOBaHHA ﬂ o
[ MacTep wabnoHos
| HaacTpofika AccessLinks

i OTHMEHA
| HaacTpoika M3 Query ana Excel 5
[ OBHOENEHHE CEAZEH A E3|:||:| """"
p |-|-EIKE-'T aHamhza | e

| MepecdeT B eBRO

[+ Mowck pelweqa

[ MomowHke no MHTepHeTy -
[ MporpamMel AnA WabnoHos -

#nalysis ToolPalk - VE&

dryHELMK YBA AnA paloTel NakeTa aHanKsa

Puc. 1Jlnanorosoe okHo «Hanactpoitku»

YTo0BI 3aNyCTUTH MAKET AaHAJIM3A!
1. B menro CepBuc BbiOepuTe KOMaHIy AHAJIN3 TAHHBIX.
2. B ciucke MHCTPpYMEHTHI aHAJIM3a BEIOCPHUTE HYXKHYIO CTPOKY (puc.2).
3. BBenuTe BXOIHOW M BBIXOJHOM UAITa30HbI, 3aTeM BBIOEPUTE HEOOXOAUMBIE
napaMeTpBHl.



AHANK3 A aHHEBIX

FIHCTPYMEHTEI aHANHES

Q1 AHOGEK TOPHEIR AHCAERCHOHHEBIM aHANKE -
Ay xhak TOPHEIA AMCNERCHOHHEIR GHANH3 C NOETOPEHHAMA

ey Ak TOPHEIA AMCNEPCHOHHEIM aHanMs Des NOETOpEHHH
FKoppenaura

KoBapHaura

CMMCATENEHAA CTATHCTHES

SKCAOHEHULMANEHOE CrAaMHEaHHE

AEyERIBOpOYHEIA F-TECT ANA AMCNEQRCHK

AHanNKz Pvpee

HMCTOrpamMMa ;I

2 x|

ok |

DTHMEHA

_MNp3aEk.a

Puc. 2 JImanoroBoe OKHO «AHaNIHN3 TaHHBIX»

[Taker aHanMM3a CONEPKUT CIEAYIOLIME HHCTPYMEHTHI U1l MOACIMPOBAHUS U

aHaJIN3a JaHHbIX.

JIMCTIepCUOHHBIN aHAIU3;
Koppensaunonssii ananus,;
KoBapuanmonHsslii ananms,;
OmnmcarenbHast CTaTUCTHKA,
OKCHOHEHIIMAJILHOE CTJIaKUBaHUE,
Anamms Oypse;
JIByXBBIOOpOYHBIN F-TecT /1s Aucnepcui;
['uctorpamma;

Ckonb3siiiee cpeiHee;
[IpoBenenue t-recra;

['enepanus cirydyaiHbIX YHCEN,
Panr n nepcenTuis,

Perpeccus;

BriOopka;

JIByXBBIOOPOYHBIN Z-TE€CT AJISI CPETHUX.

2. PETPECCUOHHOE MOJIEJIMPOBAHUE

B mpouecce MOACIHUPOBAHUA M IMPOTHO3WPOBAHHA IIPOLECCCOB COHAIBHO-

SKOHOMHUYCCKOTI'O pa3sBUTHUA HCIIOJIB3YCTCA CBOMCTBO

TCHACHIIMO3HOCTH

COOMUAJIBHO-O3KOHOMHUYECKHUX CHCTEM M CTPCMIICHUC K COXpPAaHCHHUIO CBOCTO



COCTOSIHUSI B KPaTKOCPOUHBIH niepuo. CieyeT OTMETHTh, YTO MPOTHO3UPOBAHKE
HanOosee 2 (PeKTUBHO TOTAA, KOT/A!

* Pa3BUTHE UW3y4aeMOI'O OSKOHOMHYECKOTO  SIBJICHUS  IPOHUCXOJIUT B
COOTBETCTBUU C MPUHIIUIIOM UHEPIIUHU, TO €CTh UMEIOTCS BCE OCHOBAHUS T0J1araTh,
YTO 3aKOHOMEPHOCTH, BBHISBJICHHBIC B U3y4aeMOM IeproJie, OyAyT COXPAHATHCS B
Oymymiem;

* IPaBWJIBHO BBIOpAaH TPOILIBIA TMEPHOJ, IO KOTOPOMY OIpeHeicHa
3aKOHOMEPHOCTh PAa3BUTHUS, M BEPHO ONpEACICH MEPHOJ, Ha KOTOPBIA CleIaH
MIPOTHO3, a TaK)Ke MPABUIHLHO BRIOPAHBI MOJICIIN MPOTHO3a (PaKTOPHBIX MPU3HAKOB
Y TIapaMETPOB YPAaBHEHUS PErPECCUH, TIO3BOJISIFOIINUX O0BEKTHBHO PEIaTh BOIPOC
00 aJICKBaTHOCTH TIOCTPOSHHBIX MOJICIICH;

* (haKTOpPBI, BKJIIOYCHHBIE B MOJIENIb, UMEIOT KOHKPETHOE DKOHOMHYECKOE
COJZIepKaHNe, OTPAKAIOIINE OCHOBHBIE HAIIPABIICHUS COIHMAIBLHO-DKOHOMHYECKOTO
pa3BUTHSI.

2.1.)InneiiHoe perpeccHOHHOE MO/IeJIMPOBaHNE

JIuHeWHBIM PErpecCHOHHBIN aHANIM3 3aKIoYaeTcs B mojdope rpaduka ajs
Habopa HaOMIOEHUH C MOMOUIBI0 METOAA HAaMMEHBIIMX KBajpaToB. Perpeccus
UCIIOJIB3YETCs JUIsl aHAJIM3a BO3JECHCTBHS HA OTIEIbHYIO 3aBUCHMYIO IIEPEMEHHYIO
3HaYeHU OJHOW wuiauM Oojee HE3aBUCHUMBIX TepeMeHHbIX. Hampumep, Ha
CIIOPTHBHBIE KaueCTBa aTJIETa BIUSAIOT HECKOJIBKO (PAKTOpPOB, BKJIKOYAs BO3PACT,
pocT u Bec. Perpeccnst mponopumuoHanbHO pacupeacssieT Mepy KadecTBa MO dTUM
TpeM (pakTopaM Ha OCHOBE JaHHBIX (YHKIMOHHPOBAHMs atiera. Pe3ynbTaThl
pPErpeccuy BIOCIEICTBUU MOTYT OBITh UCHOJIB30BaHbI I MPEICKa3aHUs KaueCTB
HOBOT'0, HEIPOBEPEHHOTO aTJIETA.

2]
rBxoaHElE AaHHEIE
(a4 I
BxoAHOR MHTERSAan ¥: I =k!
DTHMEHS I
BxoAHOR MHTEpSan X: I =k!
Cnpaska
| MeTkr | KoHCTaHTa - Hone LI

| YpoBEEHE HaAEMHOCTH: |95 S

rTapameTpbl BEEIE0A S

" BeixoaHoH MHTEpEaN: | ==

* Hoeoid paSourii ok

' Hoeaa paBoqan KHWCa

CTATEH
I DCTaTEH I CpadHk ocTaTEos
I CTaHAAPTHIOBSHHBIE OCTATEH | Fpadmk noaGopa

OpHManEHaA BEEPOATHOCTE
I INpadHk HOpHanEHoOR BEpOATHOCTH |

Puc. 3/luanoroBoe okHO «Perpeccusi»



Jlnst paboThl ¢ MHCTPYMEHTAMU aHallu3a JaHHbIE CIEAYET NPEJICTaBUTh B BUJIC
cTpok wim cTonbmoB smcra EXcel. CoBOKymHOCTh s9€eK, COepIKamux
aHaJIM3UPYyeMbI€ JJaHHbBIC, HA3bIBACTCS 8XOOHbLIM OUANAZOHOM.

Ceiluac 03HaKOMHUMCS € IMapaMeTpaMu AUAIOrOBOro okHa «Perpeccusi»:

Bxoanoii uHTepBan Y. BBemure cChUIKy Ha JWana3oH aHaW3UPYEMbIX
3aBHCUMBIX JAaHHBIX. /[Mamna3oH IOJKEH COCTOSTh M3 OJHOI0 CTOJIONA.

Bxoanoii unTepBan X. BBemute CChUIKY Ha JMamna3oH HE3aBUCHMBIX
JTaHHBIX, ToUIekanmx aHamm3y. Microsoft Excel pacnonaraer HesaBucumbie
NEepEeMEHHbIC JTOTO Juara3oHa CcJIeBa HampaBo B TOPSAKE BO3pacTaHUS.
MakcumanbHOE YUCIIO BXOIHBIX TUANa30HOB paBHO 16.

3arosi0BkHU. YcTaHoBUTE (JIaXKOK, €CJIM TIepBasi CTPOKA WIIM TIEPBBINA CTOJIOCI]
BXOJIHOTO MHTEpPBAJIa COACPKUT 3aroioBku. CHUMHUTE (JIaKOK, €CIIA 3aroJOBKU
OTCYTCTBYIOT, B 3TOM CJly4ae MOAXOJAIIME Ha3BaHUsS ISl JAHHBIX BBIXOJHOTO
uanazoHa OyayT CO3/1aHbl aBTOMATHYECKH.

YpoBeHb HAJIEKHOCTH. Y CTaHOBUTE (DJIAXKOK, YTOOBI BKJIFOUUTh B BBIXOJIHOU
JIMaria3oH JOMOJHUTEIbHBIA YPOBEHb. B COOTBETCTBYIOIIIEE T10JI€ BBEIUTE YPOBEHD
HAJIEKHOCTH, KOTOPBIM OyAEeT HCIOIb30BaH JOMOJHHUTEIBHO K YpoBHIO 95%,
MIPUMEHSIEMOMY IO YMOJYAHUIO.

KoncranTa — HOJIb. YcTaHOBUTE (PJIaXKOK, YTOOBI JIMHUSI PETPECCUU TIPOIILIa
Yyepe3 Hauajio KOOpAMHAT.

BbixogHou auama3oH. BBeaure CChUIKY Ha JIEBYIO BEPXHIOK SYEHKY
BBIXOJHOTO nuamnazona. OTBeawTe, MO KpailHed Mepe, CeMb CTOJOIOB IS
UTOTOBOTO JMamna3oHa, KOTOPBIM OyaeT BKIOYaTh B ceOsl:  pe3yJbTaThl
JTUCTIEPCHOHHOTO  aHanmm3a,  KOA(DPUIIMEHTBI  perpeccuu,  CTaHAApTHYIO
MOTPEIIHOCTh  BBIYMCICHUS Y, CPEIHEKBAJpPAaTUYHbIC OTKJIOHCHMS, YHCIIO
HaAOJII0/IEHUH, CTaHAAPTHBIEC MMOTPEIIHOCTH sl KO3 PUIIMEHTOB.

HoBblii JMcT. YCTaHOBUTE MEPEKIOUYaTeNb, YTOOBI OTKPHITh HOBBIM JIUCT B
KHUT€ U BCTaBUTh PE3yJIbTaThl aHaIU3a, HauuHasg ¢ siueiiku Al. Eciu B 3TOM ecThb
HEO0OXOJIMMOCTh, BBEJAUTE MM HOBOI'O JIMCTA B I0JI€, PACIIOJIOKEHHOM HAaINpOTHUB
COOTBETCTBYIOIIETO MOJIOKEHUS TEPEKITI0YATENS.

HoBasi kHUra. YCcTaHOBUTE MEPEKIIOYATEIb, YTOOBI OTKPBITH HOBYIO KHUTY U
BCTaBUTbH PE3yJIbTAThl aHANIN3a B Aueiiky Al Ha mepBOM JUCTE B 3TON KHUTE.

Ocrtatkn. YcraHoBute (akok, 4ToObl BKIIOYUTH OCTaTKH B BBIXOJHOMN
JHAITa30H.

CraHaapTU3HPOBAHHBbIE OCTATKU. Y CTaHOBUTE (HJIAXKOK, YTOOBI BKIIFOUUTH

CTaHAAPTU3HUPOBAHHBIC OCTATKU B BBIXOI[HOﬁ JAuaria3oH.



I'pagpuk ocratkoB. YcraHoBUTE (IaXOK, 4TOOBI MOCTPOUTH JHUArpaMMy
OCTAaTKOB JUIS KaXK10M HE3aBUCUMOM IIEPEMEHHOM.

I'pajpux mopGopa. YcraHoButTe (QakoK, 4TOOBI IMOCTPOMUTH JHATPAMMBI
HAaOMIOAAaeMBbIX W TPEJACKA3aHHBIX 3HAYCHWH IS KaXJAOW HE3aBUCHUMOU
IIEPEMEHHOM.

I'pajpuk HOpMANBbHOII BEPOATHOCTH. YCTaHOBUTE (IIAXKOK, YTOOBI
IIOCTPOUTH AMarpaMMy HOPMaJIbHOU BEPOSTHOCTH.

2.2.MojaeaupoBaHue HeJJUHEHHBIX 3aBHCUMOCTEH

JInst pacmvpeHus BO3MOXKHOCTEH TakeTa 1Mo MOJACIMPOBAHUIO HEJIMHECHHBIX
3aBUCUMOCTEH HMCTOJB3YIOTCS JIMHEAPU3YIOIINE MPeoOpa3oBaHUsI MEPEMEHHBIX U
K02 (P UIIMEHTOB, KOTOPHIE MPECTaBICHBI B TabuIe 1.

Jluneapusywommue npeodpazoBaHus

Tabmuma 1

Ne [IpeoOpazoBanus
o/ OyHKIMA MePEMEHHBIX ko3 puieHToB

y' X' bo by
1. | y=b+h/x y x b, by
2. | y=Y(b, +bx) Yy X by b,
3. | y=%/(b, +bx) X'y X b, by
4. y = b, B Iny X Inb, Inb,
5 | y=b, &> Iny X Inb, b,
6. | y=1/(b, +be™) 1y e by b,
7. [ y=bx® Iny Inx Inb, by
8. y=b, +b,Inx y In x by b,
9. y =b,/(b, +x) 1y X b, /b, 1/b,
10. | y=byx/(b, +x) 1y 1/x 1/h, b, /b,
11. | y=h, +bx" y X" b, by

2.3.IlpuMep MHOKeCTBEHHOI1 JIMHEHHON perpeccuu

B xaudectBe HaHHBIX JUISI TIOCTPOCHHUSI PErPECCHOHHON Moenu OyneMm
HWCIOJIb30BATh CTATUCTUYECKUE JAaHHBIE MO YIBAHOBCKOU oOsactu. C LENblo
UCKITFOYEHUS (paKkTopa MHQIISIIIUN CTOMMOCTHBIE ITOKa3aTeNId MPUBEACHBI K YPOBHIO



ner 1990 roma. IocTponM smHeilinyo Mozens Buma Y = 0y +BX +0,X, +b,X;.

O603HaYeHNS IEPEMEHHBIX ¥ UCXOIHBIC TAHHBIC MPUBEICHBI B TA0IHIIE 2.

Ta6nuna 2
Oo0o3HaueHus NEePEMECHHBIX U HCXOAHBIC TaHHbIC
y X1 X2 X3
n
O0BeM O060opOT pO3ZHUYHOMN HBeCTHHHUH i
OCHOBHOM
r BPII na nymy MPOMBIIIIEHHON TOPTOBJIH U 00BEM
on KamnuTal Ha
HaceJeHus, MPOIYKIIUU HA YTy IUIATHBIX YCIyT
jii}
(TBIC. PYO.) HacesIeHus, (ThIC. HaCeJICHHIO Ha 1 ALY
HaceJICHUS,
pyo6.) xwures, (Teic. pyo.)
(TBIC. PYO.)
1990 4,606358 3,929825 1,684211 1,61403%
1992 5,749669 4,958337 1,683964 0,792087
1993 5,26481 4,522163 2,010248 0,721683
1994 5,853594 5,180657 2,542747 0,878034
1995 5,877149 5,277999 2,368658 0,74550%
1996 6,324305 5,1133 2,94479 0,861386
1997 5,645996 4,843097 2,975967 0,75197%
1998 3,494845 2,947213 2,189624 0,492174
1999 3,922731 3,207748 2,092438 0,410457
2000 4,058641 3,577041 2,11132 0,490221
2001 3,728297 3,139929 2,193488 0,44237¢

PCBYJ'II:TI/Ipy}OIHa}I NNEpEMCHHAas A0JDKHA HAXOAUTLCA B JICBOM CTOJ'I6HC.

10

BHocum wucxomHble nanHble B Tabmuiy EXcel, kak mokazano Ha puc. 4.

EMicrosoftiExcell-IBPII

Qaidn Opaeka  Bug  BoTaeka  @opmar  Cepewc  LaHHBE
DeEan &Y ¥ B 0 - @
E23 - e
A B C ] E F

1 |BPM Ha gy Obvem np ObopoT po MHEECTHUWKM B OCHOBHOWR KanT
2 | 4B0E358 3920325 1634211 1514035
3 | 5749669 4 955337 1683964 0792057
4 | 526481 4522163 2010245 07216583
5 | 5853594 5180857 2542747 0378034
B | 5577149 5277993 Y 5EEESS 0745505
7| 65324305 51133 294479 08613586
8 | 5h45995 4 343097 2975967 0751975
9 | 3484845 2947213 2189624 0492174
10 | 3922731 3207748 2092435 0410457
11| 4058641 3577041 211132 049021
12| 3728297 3139929 2193485 0442579

Puc. 4 BBoa naHHBIX 17151 PETPECCUOHHOTO MOJEIUPOBAHUS



3arem BxonuM B NMyHKT MeHio CepBuc — AHanu3 AaHHbIXx — Perpeccus. B

IIOABHUBIICMCA JUAJIOTOBOM OKHEC ACJIaCM HaCTpOﬁKH B COOTBCTCTBUU C pPHUC. S5u

HaxuMaeM «OK».

HELPECCEHA

Bxoanele AaHHEIE

Bx0AHOH HHTEpPEaN ¥

Bx0AHOH HHTEpEAN X:

¥ MeTkM

¥ ¥OOBEHE HAAEMHOCTH!

MNapaMeTpel BEIEOAA

{* BeeoaHoR MHTEpEan:
(™ Hogeld pafioumi IHCT:
(" Hoeas paboqan kHHra

OCTATEH
[ QcTatkk

074

[$a51: 40412
[$B41:40412

OTHEHA

CNpaeka
[ KoHETaHTa - Hank =

95 Yo

!

[$ag14

[ Cpatwk ocTaTkos

[ CranaapTHzoEaHHRE ocTaTk | Tpadwk noafopa

HopManeHaa EepoATHOCTE

[ MpadHe HOpManEHoH BEPOATHOCTH

Cal =
1 it
X

Puc. 5IIpumep 3anonHenus okHa «Perpeccusi»

B PE3yJIbTaTC MBI JOJKHBI ITIOJTYYHTh.

29
30

31

32

35

BbIBOA UTOMOB
Fegpeccuonyan
crarmucmiKa
MHO¥ECTEEHHEIR R 0 939054
R-keagpar 0 S97ez28
HopmupoeanHe# F-keagpar  0,255395
CTaHRapTHaA owwbka 017955
Hafnwgerua 11
[AWCMERCHOHHEIR aHaNME
Fraqumo

df 55 s F cs F
Perpeccua 3 10,13952 3379839 1048394 352E-06
OcTatok 7 0,225668 0032238
Mrora 10 1036518

Cmandap t-

Koaghpuy muaa cmamuc P- Humnue  BeapsHue

uenmsl  owubra  muka Suavenue 95% 95%
Yf-nepeceveHHe -005448 0362758 -0,15018 088486 -021226 0803309
OBLem NpoMEILLNEHHOA
NPOLYKLAW 1057596 0079335 1333084 313E-06 087 1245192
DBopoT posHHYHOR TORrOETK
M OBBEM NNATHEIX YCOYT
HACEmNEHHH 0,188459 0,156247 1206156 0266937 -0,18101 0557925
MHEECTHLUMK B OCHOEHORA
Kanuran 0129936 0,200126 0F4927 0536877 -0,34329 0pB03159

Puc. 6 OxHo pe3ynbTaToB
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HTorom BeIYHMCIIEHUH CTala pErPECCUOHHAS MOJIEIIb!
y =-0,054+1,057x, +0188x, + 0129x,.

HNuTtepnpeTupys MoayYEHHbIE JaHHbIC, TPUXOAUM K 3aKIIFOYEHHUIO, UTO CAMbBIM
3HaYUMBIM (akTopoM pocta BPII B pe3ynbpTaTe BBHIYMCIEHUN OKazalics 00beM
MIPOMBITIUICHHOTO MPOW3BOICTBA, A0JIS1 BIUSHUS KOTOPOTO HAMOOIbIIIAs.

OueHnM KayecTBO TMOCTPOEHHOM MOAENU. AHaMM3Upys PE3yJbTaThl
JTUCTIEPCHOHHOTO aHajn3a, JeNaeM BBIBOJ. Tak Kak (pakTtudeckoe 3HadeHUe F-
kputepus npu o = 0,05 npesbiinaer tabnuuHoe (3HaueHue kputepus PDuinepa

Foos:710), TO ypaBHEHHE CTAaTUCTUYECKM 3HAYMMO. 3HAYCHUE TIOKA3aTells

nerepmuHamuu R° =0,9782 xoTopslil uKCHpyeT 10m0 00BbIACHEHHOH BapHAIUU

PE3YNBTATUBHOTO MIPH3HAKA 34 CUET PACCMATPUBAEMBIX B perpeccuu (pakTopos.
2.4 TlpakTuueckoe 3aganue Ne 1

Bapuanter 1 — 11

Hcnonb3ys npuMep MHOKECTBEHHOW JIMHEMHOU PETPECCHUM, MPUBEACHHBIN B
nyHKTe 2.3., IOCTPOUTh PETPECCHOHHYI0 Mojesb. JlaHHble TaOnuibl 2 B3STh B
KayeCTBE HCXOJHBIX JaHHbIX. McciaenoBaTh BIMsSHHE O0bEMA HPOMBIIIIEHHON
npoaykiuu (x1) Ha BPII (), mpeamosnarasi, 9To 3aBUCUMOCTh MEXAY BEITUYNHAMHU
ompexaensiercss (QyHKIUEH, B3sATOW u3 Tabmuuel 1, mpuyeM HoOMep BapHaHTa
omnpeaensiercs HoMmepoM GyHKIMU. OIEHUTh Ka4eCTBO MOCTPOSHHONW MOJIEIH.

Bapuanter 12 — 22

[Ipogenate TO e, YTO W B MNPEABIAYUIMX BapuUaHTaxX, HO B KayeCTBE
HE3aBUCHMOI MEPEMEHHOH B3ATh 000POT PO3ZHUYHOW TOPTOBJIU U 00OBEM IUIATHBIX
YCITyT HACEJICHUTO (X7).

Bapuanter 23 — 33

[Ipogenats TO Ke, YTO W B MNPEABIAYUIMX BapuaHTax, HO B KayeCTBE
HE3aBHCUMOH MEPEMEHHOM B3SITh HHBECTHIIMY B OCHOBHOM KarmuTai (x3).

2.5.IIpakTnyeckoe 3aganue Ne 2

Ucnonb3yst manHbpie TaOMUIBI 2, WCCIIENOBaTh MHOMECTBEHHOE BIIMSHUE
MEPEeMEHHBIX X1, X2, X3, Ha BPII (v), mpenmonaras, 4ro 3aBUCHUMOCTH MEXIY
BeJIMUYMHAMM onpenensercs GyHkiuen, B3saTold u3 tadbnuubl 1. [Ipudyem HOMeEp
BapuaHTa U COOTBETCTBYIOIINE eMy HOMEp (DYHKIINH U HE3aBUCUMBIC TIEPEMEHHBIC
B3sATh W3 Tabmuupl 3. Cienyer UMETh B BHUJY, UTO HE3aBUCHUMBIC TEPEMEHHBIC
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BXOJAT B MOJENb paBHO3HAYHO. VHTepmnpeTrupoBaTh MONYYEHHBIM pe3yJbTar.
OLEeHUTh KaueCTBO MOCTPOECHHON MOJIEIH.

Tabnuna 3
BapuaHThI 3aJaHUIl K NIPAKTHYEeCKOMY 3aJaHuI0 Ne 2
Howmep BapuanTa 1 2 3 4 5 6 7 8 9
Homep dynkiun 1 2 4 5 6 7 8 9 11

[Tepemennbie X1, X2

Homep BapuanTa 10 11 12 13 14 15 16 17 18

Howmep ¢ynkiun 1 2 4 5 6 7 8 9 11

[Tepemennbie X2, X3

Howmep BapuanTa 19 20 21 22 23 24 25 26 27

Howmep ¢ynkiun 1 2 4 5 6 7 8 9 11

[Tepemennbie X1, X3

3. OIITUMU3AIIMOHHOE MOJAEJINPOBAHUE

B »3TOoM pazgene MeTOAMYECKUX PEKOMEHAAIMHA MBI  TNEPEXOJIUM  OT
PErpecCUOHHOTO  MOJENMPOBaHUS K  METOJaM IIOCTPOEHUST UM pacuera
ONTUMH3ALKUOHHBIX MojieNiel. DKoHOMHUYEcKasi (OpMYIHPOBKA ONTUMHU3ALIMOHHON
3aJlayd COCTOUT B TOM, YTOOBI HAWTH ONTHUMAIbHOE COOTHOIICHHE IMapameTpOB
CUCTEMBbl MpPU HMEIOMIMXCS OrPAHUYEHHUSX, HAJIOKEHHBIX Ha BO3MOXKHbIE
COCTOSIHUSL CUCTEMBI.

Marematruueckass MOZENb 3a/lay 3TOr0 THUIA MPEACTABISIETCS B BUJIE OOIIei
3a/laud  JIMHEWMHOro NPOrpaMMHPOBAHUS, KOTOpasi COCTOUT B OIpPEJEICHUU
MaKCUMaJIbHOTO (MHHUMAJIBHOTO) 3HAYCHUS 1[eJIeBON (DYyHKIIUH:

F=2.6X (1)
i=1
IIpu OI‘paHI/I"ICHI/IHX
;%Kﬂbw (i =1k) )
;aﬂﬁbj (j =k+1m) 3)
x =0 (i:ﬂ,lsn) (4)

rae a;, by, Ci—3amaHHbIe TOCTOSHHBIE BENUYUHBI M K < M.
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B O6HICM BHUAC 3aJada HEJIMHEHNHOT O nporpaMMUpOBaHusA 3alUIICTCA

CUCTEMOU YPaBHEHUM!

f :f(xl,x,...,xn) (5)
0, (4%, %) =b;, (i =1m) 6)

[Tocne w™arematuueckor ¢opMamu3anl SKOHOMHUYECKON 3a7add MBI
HepeXoJMM K KOMITBIOTEPHOMY MojenupoBanuio. Ha uywmcrom mmcre Excel
HE0OXOUMO CO3/1aTh IabJOH MOJENH, TO €CTh B BuAEe (GOPMYJ U COOTHOIICHUN
onucaTh MaTeMaTHYECKyl0 (OpPMYIHMPOBKY 3aJayd. 3aTeM HEOOXOIUMO BbIOpATh
nyHKT MeHto: CepBuc — [louck pelieHusi, B pe3yiabTaTe OTKpbIBaeTcs [uamorosoe
okHo «[louck pemenus» (puc. 7). Hcmonb3ys co3laHHBIA 1IA0JIOH W
MpeJIaraéMplil JUAJIOT, HOCTPOUTH ONTUMU3ALUOHHYIO MOJIEIb.

WCTAHOEMTE LWENEEYHD AHEAKY 0%l % BEINOAHMTE |

PAEHOM: (% MaKCMMANEHOMY SHEHEHHHD ™ sHauenmo: |El
3aKpEITE

- MHHHMMANEHOMY SHAYEHHHD

AZMEHARA AYEAKK!

I j‘_] MpeAnNono%HTE |
HOrpaHKHYEHHA: MNapaMeTpel |

- | AoBaEHTE |
MzMEHHTE |
BoccTAHOEMTE |

LI ¥AanHTE

Puc. 7 lnanoroBoe okHO «Ilouck perieHus»

Celfuac moapoOHO paccMOTpUM HapaMeTpbl aAuanorooro okHa «llownck
pemenus». [Ipumep 3amomHeHust nuanoroBoro okHa «[louck pemieHus» Oyaer
IIPUBEICH HUXE.

YcraHoButh nesieByr0 sueiky. ClOyXuT M1 yKa3aHUs LENEBOU SYEHKH,
3HaYEHUE KOTOPOH HEOOXOIMMO MAaKCUMHU3MPOBaThb, MHMHMMM3UPOBATH WIH
YCTaHOBUTH PABHBIM 33JJaHHOMY YUCITY. DTa silueiKa JOJKHA COAepKaTh (hopmyy.

PaBnoii. Cayxut a1 BbIOOpa BapuaHTa ONTHMHU3ALMU 3HAUEHHUS LIEJIEBOM
sYeKy (MaKCHMMHU3alvsl, MUHAMHU3ALUS WK TOAOOp 3alaHHOro 4ywcia). UToOsr
YCTAaHOBUTH YHCJIO, BBEUTE €TO B IOJIE.

N3mensss siveiiku. CiyXMT JUIsl yKa3aHUs SY€EK, 3HAYEHUS KOTOPBIX
M3MEHSIOTCS B MPOIIECCE MTOMCKA PELIEHUS 10 TeX MOp, OKa HE OyAyT BBINOIHEHbI
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HAJIOKEHHbIE OIPAHUYEHUS M YCIOBHE ONTHUMHU3AalUA 3HAYCHUS SYCHKH,
YKAa3aHHOU B MOJIE Y CTAHOBUTH LEJIEBYIO TYCHKY.

IIpeanonoxurb. lMcnonb3yercss i aBTOMATHYECKOIO IIOMCKA  SYEeEK,
BIUSIONINX Ha (DOPMYITy, CChUIKA HAa KOTOPYIO JIaHa B I0JIe Y CTAHOBUTD LeJIEBYIO
siyeiiky. PesynpTar noucka otodpaxkaercs B mosic U3MeHsisa sueiikm.

Orpannyennsi. CayXuT A OTOOpaKeHHsI CIHCKA TPAHUYHBIX YCIIOBHIMA
IIOCTABJICHHOW 3a/1a4H.

Job6aButh. CiyXutr a1 OTOOpakeHUs AUaloroBoro oxkHa Jlo0aBHTH
OrpaHHYeHHeE.

N3menuts. Cryxutr ans ortoOpakeHus aAuanoroBoe oxkHa W3MeHMTb
OrpaHHYeHHeE.

Yaanurh. CiyKUT U1l CHATHSL YKa3aHHOTO OIPaHUYEHUS.

Bomoanuts. City>KHUT [UIS 3aITyCKa ITIOMCKA PELICHUS TIOCTABJICHHOMN 3a/1a4M.

3akpbIiTh. CayXuT I BBIXOJAa M3 OKHa Juanora 0e3 3amycka MOHCKa
peLIeHUs OCTABJICHHOM 3a1a4u. [Ipu 3TOM COXpaHSIOTCS YCTaHOBKH, CIEJIaHHbIC
B OKHax JHaJIora, IOSABJIIBIUMXCS MOCie HaxaTtud Ha KHonku Ilapamerpsl,
Jlo0aBuTh, U3MeHUTD WK Y AAJNTD.

IMapamerpbl. Cinyxut ans otoOpakeHus auanoroBoro okua Ilapamerpsl
MOMCKA  PpelleHusi, B KOTOPOM MOXKHO 3arpy3uTb WJIH  COXPaHUTH
ONTUMHU3UPYEMYI0 MOJENb M YKa3aTb NIPEAYCMOTPEHHBIE BapUaHThl IOHWCKA
peuieHus.

BoccranoBurh. CiyXUT Uil OYMCTKM MOJEHd OKHa Juajora H
BOCCTaHOBJICHMSI 3HAYEHUW I[ApaMETPOB IIOMCKA PELICHUs, HCIOIb3YEMBIX I10
YMOJIYAHUIO.

Peanuzannio onmcaHHOTO MeToAa MOJEIMPOBAHUSA PACCMOTPUM Ha IIPUMEPE
ONTUMU3ALMHN CTPYKTYPBI IPOU3BOACTBA MPEAIIPUATHS.

3.1.Mopeab oNTUMHU3AIUH CTPYKTYPbI IPOU3BOACTBA

3agaya: ABTOMOOWJIBHBIN 3aBOJ BBIMYCKA€T MUKPOABTOOYCHI, TPY30BUKU U
BHEJOPOKHUKH, MCHOJIb3ysl OOmMH CKiIaa KoMIUlekTywomux. C  ydeTom
OTPAaHMYEHHOCTH 3amaca HeoOXOAMMO HAWTH ONTHMAaJbHOE COOTHOIIECHUE
0o0OBEMOB BBIITyCKa HW3J€IUl, NP KOTOPOM MpUOBLIL OT peanu3auuu Oyner
MakcuManbHOW. ClieyeT y4MTHIBaTh YMEHbBIIEHUE YAETbHOW MNPUOBLIM TpU
YBEJIMYEHUH 00BEMOB IIPOU3BOJCTBA B CBS3M C JOMOJIHUTEIbHBIMU 3aTpaTaMH Ha
cObIT. UucneHHble 3HAYEHHS HOPM  pacxoJa M CKIAJCKUME  3amachl
KOMIUIEKTYIOIUX, & TAK)XKE LIEH Ha TOTOBYIO IPOAYKIIMIO B3ATh U3 TaOIULbl 4.
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Taomuma 4

YucjieHHbIE 3HAYEHUS HOPM pacxojia U CKIAACKHE 3a11acCbl

KOMILTEKTYIOILIMX, IIeHbI HA TOTOBYIO MPOAYKIMIO

HanmenoBaHue HanmenoBaHue uzaenus Ckmaackue
roKasaTeJs MHUKPOABTOOYC | TPy30BUK | BHEIOPOXKHUK | 3arlachl, IIT.

XomoBast 4acTh 1 1 1 45
Ky30B aBTOOYyCa 1 0 0 25
['py30BoOii Ky30B 0 1 0 45
Cunenne 11 2 5 800
Ky30B BHEOpOKHUKA 0 0 1 60
Ilena uznenus, THIC.pyO. 219 177 212

Ywmensbienue ko3¢ dunuenta otaaun — 0,9

Penienue 3amauu:

INOCTAaBJICHHYIO 3aaady 6YI[CM pemars MCETOAOM,

OIIMCAaHHBIM B IIPCALIAYIICM ITYHKTC.

CTpOHM MaATEMATHYCCKYIO MOACJIb.

O06o03HauMM 3a X1, X, X3 UCKOMBbIE OOBEMBI IMPOM3BOJICTBA TEJIEBU30POB,

CTEepEO, aKyCTUIECKUX CHCTEM (IIepeMeHHbIe, TI0 KOTOPBIM MBI Oy/1eM MpPOBOIUTH

OHTI/IMI/IBaHI/IIO), TOTrAa LCJICBaA q)YHKI_II/I}I C Yy4€TOM AOIIOJIHHUTCJIBbHBIX 3aTpaT Ha

COBIT IPUMET BUJI;

F =219, +177x,%° +212¢,”° - max,

a pInIb: | OTPaHUYCHHBIX
COOTHOUICHUA.

X, tx, + %X, <45
X, <25
X, <45

CKJIaACKHUX

11x, +2x, +5x, <800

X, <60,

CTpouM KOMIIBIOTEPHYIO MOJEJIb.

3aracoB

CIIpaBCAJINBbI

CJIeIyIoIue

Jliis 3TOro HEOOXOAMMO CO3/1aTh adoH Ha jucte EXcel, koropelit u Oymer

ABJIATHCS KOMIIBIOTEPHOM MOJENBIO PEIIaeMON HAMM 33/1a4d, B KOTOPOU OIMCAHA

IMPUBCACHHAA BBIIIC MAaTCMaTH4YCCKasd MOJCIIb. B Ta6J'II/II_IC 5 MpEACTAaBJICHDI

3HaueHus GopMyJ B STUEHKaX JUCTA, IO KOTOPHIM OyJIeT BECTUCH PacyerT.
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Tabnuna 5
3nauenusi GpopmMyJ1 B sideiKax JUCTA

Sueinika dopmyiia Onucanue
Cl1 =$D$9*D11+SES*E11+$F$I*F11
C12 =$D$9*D12+SESI*E12+$F$I*F112
C13 =$D$9*D13+$E$I*E13+$F$9*F13
Cl14 =$D$9*D14+$E$I*E14+$F$9*F14
C15 =$D$9*D15+$ESI*E15+$F$9*F15
D17 =219MAKC(D9:0)"$H$15
E17 =177MAKC(E9:;0)"$H$15
F17 =212MAKC(F9:0)"$H$15
D18 ~CYMM(D17:F17)
A, B C D E F B} H
1 |CTpykTypa NnpoM3BoACTEA C YMEHbUEHWEM HOPMbI NPHDLINK.
2 A5 TOMOBMNEHEIR 33B0) BEINYCKAET MWKPOSE TOGYCE!, IYS0BHKM W EHEA0POKHAKK, MCMONESY A
3 |oBupit cknag KomanekTyiow:. B CE A3 C OMPaHMHEHHOCTEID 3anaca HeoDxo 4O HaM T
4 |onTEMENEHDE COOTHOWEHKE OO BEMOE ELIMYCKS MSGENMA. CNEgYET YUUTEIESTE YMEHE WEHME
5 |ymensHoR NSk NpM Y EEMMYeHn 05 bEMOE NPOMIEOACTES B CBA3M C JONONHMTENEHEIMI
b |zaTpaTamn Ha cObIT.
!
o MUKPOIBMOGYC  TPYSOBME  BHEROROHHNE
=) Konugec o= | 1] 1] 1]
TU | Haus. yzd. Crknad  Mononbs,
11 [#ogoeas vacTy 45 ] 1 1 1
12 |Ky308 aBTobyd 25 1] 1 1] ] Ve H R ILE HUE
13 |MpysoB0i kyso 45 n 1] 1 0 KA.
14 |CupeHee SO0 n 11 2 5 ardauy
159 |Kys0E BEHELOR] 211 n 0 0 1 (=]
16 _ Mputmnn:
1f ITo sudas uzdenuy Op. Op. Op.
u Bcero I—ﬂp—lc

Puc. 8 Mojens onTuMH3auu CTPYKTYPhI IPOU3BOACTBA

Celiuac B COOTBETCTBHM C aJTOPUTMOM HEOOXOAMMO BBIOpaTh MyHKT MEHIO:
Cepsuc — Ilouck pemieHusi, B pe3ysibrare OTKpbiBaetcs J{uanoroBoe okHo «llonck
peweHus». [ns pemaeMod 3agadud  Mbl  JIOJDKHBI  MCIOJIB30BAaTh  IPUMED
3amoJIHeHUsl uanoroBoro okHa «llouck pemenus» misgs aucta «CTpyKTypa
IPOU3BOACTBa». TO €CTh €eciii IOCJI€ OTKPBITUS AUAIoroBoro oxkHa <«llouck
pPELICHUs» OHO OKa3aJIOCh HE3AIllOJHEHHBIM, TO €ro CIEAYeT 3aloJHUTh B

COOTBETCTBHUH C PUMEPOM, MPUBEJICHHBIM Ha pUcyHKe 9.
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r
[loyck pemeHms ]d
D15 : BLINOMHHTE |
PABHOM: (% maKcMManbHOMy sHaueHto  © sHaueHke |0
= = 3aKpeITE

" MHHHMMaNEHOMY SHSYEHMHD

WCTSHOEHTE WENEEYHD AHEMKY:

MsMEHAA AYSHKH:

|$D$3:$F$3 % MpeanonoswTe
OrpaHHHeHHA; MapameTpel

$C811:$C$15 <= $6411:46%15 J JofaEHTE
$0F59:$FF == 10
MzHEHHTE
BoccTaHoOEHTE
J ¥AanHTE
CNpagka

Puc. 9 [Ipumep 3anonnenus oxHa «l[louck pemeHus»

3areMm clieqyeT HaxaTh «BbIIOJHATE». B pe3ynbrare Mbl JOJKHBI TOTYYUTh:

A B C D E F €} H

CTP}"I{'I'YPE NMPpOHIBOACTEA C YHEHLIWEHHEM HOPMBI I'IPHEI:IJ'IH.

A B TOMOSMIEHEIM 38E0) BERIMNYCKIET MHMKDOSETOSYCE!, RYS0EMKM M BEHELOROHHIEM, MCNONESY A
afi Al ckNap, KoMANEkTyW . B CE A3 ¢ 0MPaHMYEHHOC TR S8Naca HeoGxo Mo HAA T
ONTHMANEHDE COOTHOWEHKE OB LEMOE BRINYCKS MILEnMi, CRegyeT YUMTEIESTE YMEHE WEHKE
v LENEHOR NPHEEINK MK Y EeNMYeHH 05 BEMOE MPOM3EOACTES B CB ASM © LONOAHMTENEHEIR
ATPaTaMM Ha cOBIT.

MUkpoZEmotyc  TPYS0BME  BHEROPORHIK
Konuwecmeos= | 24 3 15
TU [Hawm, usd. Cxnad  Mopones.

11 |%opoeaa HacTy 45 45 1
12 |Kys0E aBToGw] 25 24 1
13 [Mysoeoi kyso 45 3 1]
14 [Cugeree g00 363 11
15 |Ky30E EHEgODG G0 15 0
16 foutonn:
1¢ Mo gudasm Wedenud 3887 474p. 462 337p. 2809 215p.

14 Becero [ 159 027p.

W00~ O O s Lk —

YieHRIE RS
Koagag,
omdagy

oA

Dk = O =
= h O O =

Puc. 10Pe3ynpTaThl ONTUMU3AIUN CTPYKTYPBI IPOU3BOICTBA

TakuMm o00pa3oM, Mbl JOJKHBI TPOU3BOJUTH MHUKPOABTOOycOB — 24,
IpPy30BUKOB — 3, BHEAOPOKHUKOB — 18 emqunuil u torna npulbuis coctaBut /159
TBIC. py0. C YU4ETOM C JIONIOJIHATEIILHBIX 3aTPaT Ha COBIT.

PaccmatpuBas crnenmyronue ONTUMHU3AIMOHHBIE MOJCIH, MPEACTABICHHBIC B
HACTOSIIIIMX METOJWYECKUX PEKOMCHAIMIX, OTPAHUYUMCS JIUIIh ITOCTAHOBKOMH
3a/layd ¥ WHTEPIpETaruell pe3yJbTaTOB KOMITBIOTEPHOTO MOJCIUpOBaHUA. Tak
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KaK MCTOAMKa PCHICHHA HMKC CICAYIOIIHUX 3aJad aHaJOrn4dHa HpPIBCI[CHHOﬁ

MCTOOHKCE.

3.2.IlpakTueckoe 3aganue Ne 3

B3sB B KkauecTBe mpuMepa OMMCAHHYIO BBIIIE 3a/layy, PEUIUTh MOJI00HYIO.

I[JI?I W3MEHEHMS YHCJICHHBIX 3HA4YCHHUM HCXOOHBIX JAHHBIX B PA3HbBIX BApHAHTaX

3alaHUii BBENEHbI MapaMmeTpbl o, [, y. 3HaueHus mnapameTpoB o, B, y AJud

pa3IMYHBIX BAPHAHTOB B3STh U3 TaOIuIb! /. UHTEpIpeTHpoBaTh pe3yabTHPYIOIINE

JAHHBIC, ITOJTYYCHHBIC B PE3YJIbTATC PACUCTOB.

Tabmuma 6

YucjieHHbIE 3HAYEHU S HOPM pacxoJa U CKJIAACKHE 3aI1acChbl

KOMIUVICKTYIOIIHUX, HE€HbI HA TOTOBYIO IPOAYKIHNIO

HaumeHnoBanmne HaumeHoBanue n3nenus Cknaackue
MOKa3aTes MHUKPOABTOOYC | TPY30BUK | BHEJOPOKHHUK | 3AI1ACHI, IIT.
XomoBast 4acTh 1 1 1 458
Ky3oB aBTOOYCa 1 0 0 25+0
['py30Boii Ky30B 0 1 0 45
Cunenne 11 2 5 800
Ky30B BHEOpOKHUKA 0 0 1 60
Ilena uznenus, ThIC.pyoO. 219 177 212y
Tabmuma 7
BapuaHTsbl 3a1aHUI K TPaAKTHYECKOMY 3aJaHuI0 Ne 3
Bapuwant |1 |2 |3 | 4| 5| 6/ 7| 8 9 1011|12|13|14|15|/16|17
a 1/0}-12/2,0{-422 / O-21,0 -1 1, 0 -1 1 O
B 10/10{10|-5|-5|-5/5 |5 |5|1010|10|-5|-5|-5| 5| 5
Yy 10/10{10|-5|-5|-5|20|20|20|20|20|20|20|20|20|30|30
Bapuant | 18| 19|20|21|22|23|24|25|26|27|28 | 29| 30| 3132|333
a -1/1,0}-2,1,0| -3 247 0, 12 1 Of 1 1 0O 1
B 5 |/5|5|5| -5 -5 -5 1010,10/-10|-10|-10|12|12|12
Y 30|-5|/-5|-5/1010/10|30{30|30|20 | 20| 20| 3333|33
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3.3.Moaeib ONITHMHU3AIHH TPAHCIOPTHBIX MEPEBO30K (TPAHCHOPTHAS
3aja4a)

PaccmarpuBaemass Mopenb IIUMPOKO mHpuUMEHsieTcss B Jjoructuke. CyTb
TPAHCIIOPTHOM 3a7aud 3aKJIIYaeTcs B TOM, YTOObl ONTUMHU3UPOBATH JOCTABKY
I'PY30B U3 HECKOJIbKMX ITYHKTOB OTIPABJIEHHUSI B HECKOJIBKO ITYHKTOB Ha3HAYEHHS,
OpU MaKCHUMaJbHO BO3MOXXHOM YJOBJIIETBOPEHMHM NOTPEOHOCTEH M  ydere
BO3MOXXHOCTEH IOCTaBIIMKOB, MPUYEM B KayeCTBE IEJIEBOM (PYHKIIMH MOXKET
BBICTYIIaTh MaKCUMU3alLUs IPUObUIM, MUHUMU3aLuUs Tpaduka, u Tak aanee. Kpome
TOT'0, CYLIECTBYET LIEJbIM KJIACC 3a]1a4, CBOJIALIMXCS K TPAHCIIOPTHOM 3a7aue.

3agaya: TpeOyercs MUHUMHU3MPOBATh 3aTpaThl HAa INEPEBO3KY TOBAapOB OT
OPeNNPUATHI-IPOU3BOIUTENECH HA TOProBble CKiafbl. [Ipu 3TOoM HeoOXoaumo
y4€CTh BO3MOXHOCTH IIOCTABOK Ka)KI0T'O U3 MPOU3BOAUTENICH IPH MAaKCUMAJIbHOM
YIOBJICTBOPEHUH 3aIPOCOB MoTpeduTeeii (cMm. Tadi. 8).

B stoii MOzenu mpencrasieHa 3ajada JOCTABKA TOBAPOB € TPEX 3aBOAOB Ha
MSTh PETMOHANIBHBIX CKJIAJ0B. TOBapbl MOTYT OCTABIATHCA C JIOOOrO 3aBOja Ha
A000W CKJIaJ,, OJHAKO CTOMMOCTb JOCTaBKM Ha Ooublliee paccTosHUE Oyaer
oonbiei. TpeOyercs onpeneanTb 00bEeMbl TEPEBO30K MEXKTY KaXkIbIM 3aBOJOM U
CKJa/Ji0M, B COOTBETCTBHHM C IMOTPEOHOCTSAMM CKJIaJ0B M IPOU3BOJCTBEHHBIMHU
3aBOJIOB, IPU KOTOPBIX TPAHCIIOPTHBIE PACXObI MUHUMAJIbHBI.

Tabnuua 8
CTouMOCTH NEePeBO30K, MOTPEOHOCTH CKJIAJA0B, MOII[THOCTH 3aBO/I0B
[TotpebnocTn | Kazaub Pura | Boponex | Kypck | Mocka
3aBOJIBI: CKJIaJI0B — 180 80 200 160 220
[TocTaBkm 3aTpathl Ha MEPEBO3KY OT 3aBOJIa X K CKIamy Y:
benapych 310 10 8 6 5 4
VYpan 260 6 5 4 3 6
Ykpauna 280 3 4 5 5 9
[TepeBo3ka: 83 pyod. 19py6.| 17py6.| 15py6.| 13py6.| 19pyo.

PesynbTarel pacuetoB npezactasieHbl B Ta0auue 9. To ecTe Mbl MONMy4HiIn
ONTUMAIIBHYIO CXEMY IIEPEBO30K IIPY YCIOBUM MUHUMU3ALUHU U3IEPKEK
Tab6numa 9
Pe3syabTarhl pacueros

Yucio nepeBo30K OT 3aBoj1a X K CKIIay V:
3aBO/IbI: Bcero Kazanp Pura | Boponex Kypck | Mocksa
1 2 3 4 5 6 7
benapych 300 0 0 0 80 220
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OxoHyauue Tadauns 9

1 2 3 4 5 6 7
VYpan 260 0 0 180 80 0
VYkpauna 280 180 80 20 0 0
Utoro: 180 80 200 160 220

3.4.IlpakTueckoe 3aganue Ne 4

B3sB B KkauecTBe mpumMepa OMMCAHHYIO BBIIIE 3a/layy, PEUIUTh MOJI0O0HYIO.

I[JI?I W3MEHEHMS YHCJICHHBLIX 3HAYCHHUM HCXOOHBIX JAHHBIX B PA3HbBIX BApHaHTaX

3alaHdii BBENEHbI MapaMmeTpobl o, [, y. 3HaueHus mnapameTpoB o, [, y Aud

pa3INYHBIX BapuUaHTOB B3ATh W3 Tabmuipl 11. MHTEprpeTHpoBaTh MOTyYEHHBIE

JAHHBIE.
Tabmuna 10
CTouMoOCTH NepeBo30K, MOTPEOHOCTH CKJIA/I0B, MOIITHOCTH 3aBO/I0OB
[Torpebnoctn | Kazann Pura | Boponex | Kypck | Mocksa
3aBoibI: CKJIaJIOB — 180 80 200 160 220+1d
[TocTaBku 3arpaThl Ha MEPEBO3KY OT 3aBOJIa X K CKIaay Y:
benapycs 310+1@ 10 8 6 5 4
VYpan 260 6 5 4 3 6
VYkpauna 280+106 3 4 5 5 9
ITepeBo3ka: 83pyo. 19py6. | 17py6.| 15py6.| 13py6.| 19pyo.
Tabmuma 11
BapuanTsl 3a1aHuil K npaKkTHYecKOMY 3a1aHuio Ne 4
Bapuanr |112|3 |4|5|6 | 7/8]9 |10{11|12|13|14|15|16|17|18
a 1/0(-1/2/0f-1/2|0y-2y2 (O |-1/12 |0 -1 1| O -1
B 1/1/12,0/0/00/O/O-1}-1|-1 -1 -1 -1 -3 -1 1
Yy o0(0|j0|1/1|1|2/2{2 |1 1|12 2| 2] 0] 0 O
Bapuant |19 | 20| 21| 22 23 24 2b 26 27 28 29 30 |31 |32 |33
a 1 /0|-1{j2,0,-112 0f -3 20 00 1 13 Q0 1
B -1}/-1/-1{0]00] 0] O] O 2 2y 13 1 1 1
Y -1}/-1/-1}-1} -1 -1 0} 2y O 1| 1 1 2 2 2
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3.5.Mojeab rpaguka 3aHATOCTH

Jlnst paOOTHUKOB C TSATUIHEBHOM paldodeil Heienel W JBYMS BBIXOJIHBIMU
noapsn Tpedyercs momoOparh rpaduk paboThl, oOecTieuMBaIONUN TPeOyeMblid
ypOBEHb O0OCIYy>KMBaHUsI NPU HAMMEHBILIMX 3aTpaTax Ha oruiary Tpyaa. JlHeBHas
omrara pabornuka: 40. [TotpeGHOCTS B pabOTHHMKAX MO AHSM HENENH 3ajaHa B

tabnuie 12.
Tabmuma 12
IHoTpedHOCTH B pA0OTHUKAX IO JHAM HeeJIu
Jlenp Henenu [1H. Br. Cp. Yr. I1T. C6. Be.
TpeOyemoe KOJIMYECTBO 17 13 14 15 18 24 29
pabOTHUKOB

s obecrieuenust TpeOyeMOW YHMCICHHOCTH PAOOTHUKOB TO JHSM HEACNH
HeoOxoaumo 3 Opuraapl ¢ uncieHHOCThIO 8, 10 m 7 denmomek. Bech mrar 25
yenoBek. Henenbubiit o omatel Tpyaa 1 000pyo6neii.

3.6.IIpakTueckoe 3aganue Ne 5

B3sB B kauecTBe MpuMepa OMMCAHHYIO BBIIIE 3a1ady, PEUIUTh OJ00HYIO.
JIJIss U3MEHEHUsT YHMCIICHHBIX 3HAYCHWH WCXOIHBIX JTAHHBIX B Pa3HBIX BapHaHTaX
3aJJaHuil BBEIEHbI MapaMmeTpsl o, [, y. 3HadeHHWs mmapaMeTpoB o, P, y A
pa3IMYHBIX BApUAHTOB B3ATh W3 TaOmuubl 14. MHTEpnpeTHpoBaTh HTOTOBBIC
JaHHBIE, MTOJTYYCHHBIC B PE3yJIbTaTe PaCUETOB.

Tabmuma 13
IMoTpedHOCTH B PAa0OTHHKAX 1O JHAM HeAe u (C mapaMeTpamMu JJIst
BapHAHTOB 3aIaHMIA)

Jlenp Hegenu [TH. Br. Cp. Yr. IIt. Co. Be.
TpeOyemoe KOJIMYECTBO 17+ 13 14 158 18 24+ 29
pabOTHUKOB

Tabmuma 14

BapuanTsl 3a1aHuil K npakTHYecKOMY 3alaHuio Ne 4

Bapuanr (1123 |4|5|6 |7/8]9 |10{11|12|13|14|15|16|17|18
a 1/{0(-2/1/0(-2/12/0/-2/1 |0 |-2{1,0| -1 1| O -1
B 1/1/12,0/0/00/0/O0}|-2|-2|-1| -1 -1 -1 -4 -1 -1
y o/0j0|1/1/1|2(2|2 |1 1|12 2| 2| 0] 0f O
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Oxonyanue Tabaunsl 14

Bapuanr |19 (20|21 2223242526 |27|28(29|30|31|32|33

a 1 /0}-12/12,0 -1 12| 0| -3 1 O -1 ¥ 0 1
B -1}/-1}-1,0;00, 0 O] O 1 1] 1 ¥ 1 1
Y -1/-1}-1}-1} -1 -1 0 2| O] 1| 1 1 22 2 2

3.7.Moaeab ynpapJjieHusi 000pOTHbIM KANTUTAJIOM

TpeOyercss ¢ HauOosblield JOXOAHOCTHIO PAa3MECTUTh JOTOJHUTEIHHBIC
cpeactBa B 1-, 2-u 6-MeCAYHBIX ACNO3UTAX, YUUTHIBAs COOCTBEHHBIE TOTPEOHOCTU
B CpeICTBax (M rapaHTUIHBIN pe3epB).

HeoOxomumo ompenenuth 9 cymm: eXeMecsuHble CyMMBbI JJisi 1-MeCSYHBIX
JIETIO3UTOB, CYMMBI JIETIO3UTOB 1-r0 1 4-r0 MecsIeB JUIisi KBapTAIbHBIX JICTIO3UTOB
U cymMMy 6-mecsuHoro nemo3uta B 1-m mecsue. [Ipeamonaraercsi, 4To CyMMBbl
JCTIO3UTOB W TPOIEHTHI  BO3BpamiarTcs  (moramaroTcs,  IOCTYIAoT)
nocTHyMepana0 (B KOHIIC Mecslia), a HHBECTUPYIOTCS MpeHyMepanao (B Havaje
Mecsna). JJoxoqHOCTh 1eNM03UTOB B 3aBUCHMOCTH OT CpPOKa IpuBecHa B Tabn. 15

Tabmuma 15
JI0X0THOCTH 1€M03UTOB B 32aBUCMMOCTH OT CPOKA
Cpox neno3uta 1 mec. 3 mec. 6 mec.
JloxomHOCTh 1% 4% 9%

HavansHoe canpao Ha 1-if mecsi; 400 000p.

Hecnmwxkaemsiit ocratok Ha cuete npeanpustus: 100 000p.

[TporHo3 pacxoJ0B W MOCTYIUICHHH Ha CYET MPEANPUATHS 110 BCEM JIPYTUM
oreparisaM, KpoMe orepaliii o JeNO3UTHBIM cepTrudrKaTaM (OCTYIUICHUS JaHbI
CO 3HAKOM MHUHYC):

Tabmuma 16
IIporuo3 pacxoa0oB ¥ NOCTYIJICHUH HA CYET NMpeAnpusaATHS
Mecsn 1 2 3 4 5 6 7

Pacxozner | 75000 | -10 000 -20 000| 80 000| 50000 -1500060 000

B pesynbrare pacueroB Mbl IOJIy4aeM ONTHUMAJIBHOE PAa3MEILIEHUE CPOYHBIX
aeno3utoB. Mtoru MmoaenupoBanus nmpuBeaeHb! B Ta0uie 17.
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Tabmuma 17
Pe3yabTarhl MOAEIMPOBAHUSA

Jloxoo Cpok /lerno3umsl o mecsiuam:.
1-mec. denosum: 1% 1 1,2,3,4,5n6 Hoxod no
3-mec. deno3um: 4% 3 1nd npoyeHmam
6-mec. dernosum: 9% 6 1 Bceao
Mecsuy: 1-a mecay?2-i mecsay3-u mecsy 4-i1 mecsiy 5-0 mecsau6-u mecsiy  KoHey
Hay. cymma: 400 000p. 100 000p. 100 000p. 100 000p. 100 000p. 100 000p. 100 000p.
Mozaw. den.: 0 10 000 125 392 49 505 0 144 708,
lpoyeHmMsbI: 0 100 4113 495 0 11 824
1-m.0eno3um: 0 10 000 30 100 49 505 0 15 000
3-m.0eno3um: 95 292 0
6-m.0eno3um: 129 708
Pacxo0bl. 75000 -10000 -20 000 80 000 50000 -15 000 60 000
KoH. cymma: | 100 000p. 100 000p. 100 000p. 100 000p. 100 000p. 100 000p. 196 531p.

N3 Tabnuipl BUAHO, KAaKUM O0pa3oM HYXHO Pa3MECTHTh IIECTh JIETIO3UTOB,
4YTOOBI B UTOr€ MOJYYUTh IO HUM MAKCHUMaJbHO BO3MOXHBIA JOXOJ B pa3Mmepe

16 53Pp.
3.8.IlpakTnueckoe 3aganue Ne 6
B3sB B kauecTBe mpuMepa OMHMCAHHYIO BHIIIC 33J1ady, PEIIUTh TOJIO00HYIO.

3HaveHHS TTapaMeTpoB o, 3, Y AN pa3IMYHbIX BapUAHTOB B3SATh W3 TaOmmib 19.
HHTepripeTHpOBaTh HTOTOBHIE TAHHBIC, TIOTyUYE€HHBIC B PE3yJIbTaTe PACUETOB.

Tabmuma 18
IIporHo3 pacxoa0B ¥ NOCTYIJICHUH HA CYET NpeAnpusATHS
Mecst 1 2 3 4 5 6 7
75 000 80 000 60 000
P -10 000| -20 000 50 000 | -15000
RO 11000 +100G +1000/
Tabmumma 19

BapuaHTsbl 3a1aHUi K TPaKTHYECKOMY 3a1aHuI0 Ne 6

Bapuanr 1|23 | 4|/5|6 | 7/8(9 |10/11|12|13|14|15/16|17|18
a 1/0/-1/12/0/-1j2/04-1j2 |O |-1/1|0] -1 1| O] -1
B 1j1/1|0/0/0|00O0OO|-2{-2}-1 -1 -1 -1 -1 -1 -1
y o/0/0 1222|221 1|12 2| 2] 0L 0] O
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Oxkonyanue Tadaune 19

Bapuanr |19 (20|21 2223242526 |27|28(29|30|31|32|33

a 1 /0}-12/12,0 -1 12| 0| -3 1 O -1 ¥ 0 1
B -1}/-1}-1,0;00, 0 O] O 1 1] 1 ¥ 1 1
Y -1/-1}-1}-1} -1 -1 0 2| O] 1| 1 1 22 2 2

3.9.Moaeanb noprdesi HEHHbIX Oymar

JdxoHOMHUYeckas 3aaava. [Ipeanpustue, padotaromniee Ha (POHIOBOM PBIHKE,
dopmupyet noptdernb NeHHbIX OyMar KJIueHTa (HHBECTOpa) U YIPABIISIET HM.

KnuenT 6aHka mMeeT MHBECTULIMOHHBIN KalUTal U KeJaeT MOJyYUuTh OT HEero
MaKCUMaJbHY!0 MpUOBUIL INPU MHUHUMAJIBHOM PpPHUCKE IOTEPU  CPENACTB.
[Toprdensupiii MeHemkep OaHka yOeknaeT KJIMEHTa, 4TO OH HE COBCEM IIpaB.
Teopuss u mnpakTuka (UHAHCOBBIX PBIHKOB YTBEPKAAET, YTO 3TU KPUTEPUU
NPOTUBOPEUYMBBI M JKEJIaeMO€  YBEIMYEHHE MNpUOBLIM  TOYTH  BCEraa
CONIPOBOXAAETCA yBEIWYEHUEM pUCKOB. llopTdenbHbiii MeHemxep 00sA3yercs
chopMUPOBATh ONTHUMAJBHBIM MOPTQENnb aKIWil KIWEHTa, T.€. HAWIy4lIud B
CMBICJIE MTOTYYEHMs HEMJIOXOU MPUObUIA TPU HEOOJIBIIIOM PUCKE.

MartemaTuyeckasi Moaejb. B ogHOWMHACKCHOW (0JHO(PAKTOPHOW) MOIETH
Hlapna noxonHocTs noptdens onpeaensercs no Gopmyie

R, =R, +(R,~R,)[B,, ()

rae R,— noxoanocts noprdens, %;

Ri— 10X0AHOCTB OE3PUCKOBBIX AKTUBOB, %0;

Rn— noxonHocTs pbiHka, %;

By, — 6eta moprdeins —nokazaTenb CHCTEMHOTO, ppIHOYHOI'O PHCKa NOPThEs.

B, => W B, (8)

rne W, — monst aktuBa | B moptderre;

B; — Oera i-i1 akumu;

| — HOMep Oymaru B criucke noptderns,

N —KOJUYecTBO Oymar B moptdere.

Puck noprdens onpenensiercss Aucnepcrei J0X0IHOCTH MOpThes:

V, =V, B2+ WY, 9)
i=1

rae Vp — aucnepeus JOXOAHOCTH MOPTQes;
V, — aucnepcus TI0XOTHOCTU PHIHKA;
V; — aucnepcust T0XOAHOCTH I-i IIEHHOM OyMaru.
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VicXOoMHBIMU MAaHHBIMH JJISI pacueTa XapaKTEPUCTHK MOPTQENs SBISIOTCS —
JIOXOJTHOCTh O€3PUCKOBBIX akTUBOB Ry = 6%, moxomHocth peiHKa Ry, =15 %,
aucriepcust (pUCK) TOXOMHOCTH pbiHKAa Vp, = 3%, Oera kaxmoi akumu B m
JUCTIEPCHUsI TOXOJHOCTH Ka)K10¥ akumu Vi, 3aaanubie B Taduie 20.

Ta6muma 20
bera u nucnepcus akuui
Axnus A B C D Ka3nauelickne yeku
bera 0,8 1,0 1,8 2,2 0
Jucniepcus 0,04 0,20 0,12 0,40 0

[Touck penieHrs MO3BOJISET PACCMOTPETh PA3IMUHbIC BAPHAHTHI pa3MEIICHISI
CPEICTB ISl TIOJIY9CHHST HAanOOJIbIIIer0 000pOTa MpH 33JaHHOM YPOBHE PUCKA WIIH
MUHUMAJIBHOTO pPHCKa MpPH 3aJaHHOM YpoBHe oOopoTa. [Ipm paBHOoM 204
MIPOIIEHTHOM BJIOKEHHH 000pOoT coctaBut 16,4,a m3menenue — 7,1 %.

MosxHo no0uThcsi Oojiee Bbicokoro obopota (17,1 %) mpu ToM ke pHUCKE
(7,1 %) wmm ymenpmuth puck (6,2 %) 6e3 cHmwxkenus obopora (16,4 %). Oba
pacnpesenenus OyayT COOTBETCTBOBaTh 3 PexTuBHOMY TopTdhento. OnTuMaibHOe
pa3MeIeHne akiuii B 000uX Ccliydasx MpeacTaBiIeHo B Tabmmie 21.

Tabmuma 21
OnTuMaabHOe pa3MellieHue aKIuii

Llennsie 6ymaru Maxkcumuzanus obopota, %| Munumuzanus pucka, %
Axmus A 41.1 38.5

Axmus B 10.3 9.6

Axmus C 30.8 28.8

Axmus D 11.3 10.6
Ka3naueiickue yeku 6.6 12.5

3.10. [MpakTu4yeckoe 3aganmne Ne 7

B3sB B kauecTBe mpuMepa OMHMCAHHYIO BHINIE 3a/1ady, PEMIUTh TOI00HYIO.
JIJIsi i3MEHEHHUs YUCJICHHBIX 3HAYEHWH MCXOJHBIX JAaHHBIX B Pa3HBIX BapHaHTaX
3aJlaHuil BBEJIEHBI TapameTphl o, B, Y. McxomHbie maHHBIC 71 MOACIUPOBAHUS
ONTUMAJILHOTO TIOPTdeNss HWHBECTHUIMHA B3SATh U3 TaOnMIel 22. 3Ha4YeHUs
mapamMeTpoB o, [, Yy IS pa3IUYHBIX BAPUAHTOB B3ATh H3 Tabmuipl 23.
HNHTepnpeTHpoBaTh UTOTOBHIC TAHHBIC, TIOJYYCHHBIC B PE3YJIBTATEC PACUCTOB.
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Tabnura 22
bera u qucnepcust akuuit

Axnus A B C D Kasuauetickue yeku

Bera 0,8+0,x | 1,0+0,B | 1,8+0,% | 2,2 0

HNucnepcus 0,04 0,20 0,12 0,40 0
Tab6muma 23

BapuaHTsbl 3a1aHUI K TPAKTHYECKOMY 3aJaHuI0 Ne 7

Bapuanr 123 |4|5|/6 |7/8]|9 |10(11|12|13|14|15|16|17 |18
of 1/0,-1j12/0f4-1j2/0(-2/12 |{O|-1{]2,0 -1 1| 0] -1
B 1/»41,0/0/00/0/O-1|-2|-1] -1 -1 -1 -3} -1 -1
Y o/0jo0 1|12 (22|21 11|22 2 0] 0 O
Bapuanr |19 | 20| 21| 220 23 24 2b 26 27 28 P29 (30 |31 |32
a 1 /60122 /0|-11 0] -y 1f 0 -1 1 -l
B -1}/-12}-12{00] 0} 0] O O 1 2 1 1 1
Y -1/-1}-1}|-1|-1} -1, 0} 1| O 1} 1 1 2 2

4. IMUTAIIMOHHOE MOJAEJIMPOBAHUE

Kak cnemyer w3 omnpeneneHus, HUMHUTAIUs — 3TO KOMIIBIOTEPHBIN
AKCTIEpUMEHT. EMUHCTBEHHOE OTJIMYME MOJAO0OHOTO HKCIEPUMEHTa OT PEealIbHOTO
COCTOMUT B TOM, YTO OH IIPOBOJMTCS C MOJEJIBIO CUCTEMBI, & HE C CAMOW CUCTEMOM.
OpHako MpoBeJeHUE peabHbIX IKCIIEPUMEHTOB C SKOHOMUYECKUMU CHUCTEMaMH,
Mo KpailHe Mepe, HepasyMHO, TpeOyeT 3HAuMTeIbHBIX 3aTpaT U BpsAd JU
OCYIIECTBUMO Ha MpakTUke. TakuMm 00pa3oM, UMUTALIUA SIBJISAETCS €IUHCTBEHHBIM
CIIOCOOOM HCCIICIOBAHUS CUCTEM 0€3 OCYIIECTBICHHUS PEATbHBIX IKCIIEPUMEHTORB.

B nmogoOHbIX ciayyasix OTCYTCTBYIOIIME (PAKTUYECKHE TAHHBIE 3aMEHSIOTCS
BEJIMYMHAMH, TOJyYCHHBIMH B IPOIECCE WMHUTAIIMOHHOTO JKCIIEpHMEHTa (T. €.
CT€HEPUPOBAHHBIMU KOMITBIOTEPOM).

IKOHOMHUYECKAs (POPMYJIUPOBKA 3a1aUMH:

dupma paccMaTpUBAET MHBECTUIIMOHHBIM MPOEKT MO MPOU3BOACTBY HOBOTO
MpoyKTa. B mporiecce mpeaBapuTeIbHOTO aHAIA3a dKCIIEPTaMU OBLITH BBISIBJICHBI
TPU KJIIOYEBBIX MapaMeTpa MPOEKTa U OINpPEACTICHbl BO3MOXHBIE TPAHMUIBI UX
u3MeHeHni (tabi. 24). [Ipoune mapameTpbl MPOCKTa CYUTAOTCS MOCTOSHHBIMU
BenuunHamu (tadi. 25).
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Tabmnura 24

N3mensieMble mapaMeTpbl IPOEKTA M0 MHBECTUIIHOHHOMY NPOEKTY

Cuenapuit Hanxynmun Hawmnyummn

O6mbeM Bbimycka — Q 150 300

[lena 3a mTyky — P 40 55

ITepemennsie 3atpatbl — V 35 25

Tabnuma 25
Heunsmensiemble mnapamMmeTpbl NPOEKTA M0 HHBECTULIMOHHOMY MPOEKTY
[Toxazarenu Haunbonee BeposiTHOE 3HaUCHUE

[Tocrosinubie 3aTpaThl — F,ThIC. pyO. 500

Awmoptuzanus — A, TeIC. pyo. 100

Hopma nanora va npubsuis — T, % 24

Hopwma auckonta — r, % 13

Cpok npoekTa — N,JeT 5

Hauaneuble naBectuuu — lo, THIC. pYO. 2000

[lepBbIM 3Tamom aHaiaM3a COTJIACHO C(OPMYIMPOBAHHOMY BHIIIEC AJITOPUTMY
SBIISICTCS OTIPEICNICHUE 3aBUCUMOCTH PE3YJIbTUPYIOMIETO MOKa3aTeNsl OT UCXOIHBIX
napameTpoB. [Ipm 3TOM B KadecTBE pE3yJbTUPYIOMIETO TOKA3aTesiss OOBIYHO
BbICTynaeT oauH u3 kpurepues dpdexktuBnoctu: NPV, IRR PI.

MaremaTnueckas popmasamzanms 3aa4u:

[IpenmonokuM, YTO  HUCHOJIB3YEMBIM  KPUTEPUEM  SBISETCS  YHUCTAs
COBpeMEHHasi CTOUMOCTh IpoekTa NPV

NCFR
NPV = Z(1+r) o (10)

riae NCR — BenuurHa 4iCTOro MoTOKA IjiaTexei B nepuoe t.

NCF, = ((P-V)@Q-4-F){l-T)+4. (11)

[To ycnmoBusM mpumepa, 3HAUYCHHUS HOPMBI JHCKOHTA I U MEPBOHAYAIBHOTO
o0beMa WHBECTHIINH |g M3BECTHBI M CUMTAIOTCS MOCTOSHHBIMU B TEUCHHE CPOKa
peanu3anuu nmpoekrta (tadi. 25).

[To ycinoBusiM mpuMepa KIFOYEBBIMU BaPbUPYEMBIMU TTapaMETPAMH SIBISIOTCS:
nepeMeHHble pacxojibl V, o0beM Bbilmycka Q u 1ieHa P. Jluamna3oHbl BO3MOXKHBIX
M3MEHEHUH BapbUpPyEeMbIX MOKa3aTeled mpuseneHsl B 1a0n. 24. [Ipu stom Oynem
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UCXOOUTb M3 TNPEANOJOXKEHUs, YTO BCE KIIOYEBBIE IIEPEMEHHBIE HMEIOT
PABHOMEPHOE PaCIIPEEIEHNE BEPOATHOCTEM.

Peanuzanus Tperpero srama  MOXET OBITh OCYIIECTBJIEHA TOJIBKO C
npumMeHeHneM OBM, ocHalleHHOW cnenuaibHbIMH MPOrPaMMHBIMU CPEICTBAMU.
IloaToMy mnpexae YeM NPUCTYNUTbh K TPETbeMy 3Tally — HWMUTALUOHHOMY
IKCIEPUMEHTY, IMO3HAKOMHMCS C COOTBETCTBYIOIIMMHE cpenctBamu  Microsoft
Excel,aBroMaTH3UPYIOMIUMU €r0 IPOBEACHHUE.

KomnbrorepHoe MoeupoBanne 00beKTa HCCIACAOBAHNS:

Uro0Obl peann3oBaTh KOMIIBIOTEPHYIO MOJENIb ONMCAHHOM 3alayd, HYXHO
co3naTh madioH B kaure Excel. @opMynel st 3aoHEHUS JIMCTA MIPEICTABICHBI
B Ta0JHIE 26.

Tabmuma 26
DopMyJIbl JTUCTA IIA0JOHA UMUTANUOHHON MO
Adeiika ®opmya
1 2
B14 =CP3HAY(B24:B1023)
B15 =CTAHAOTKJIOHII(B24:B1023)
B16 =B15/B14
B17 =MHWH(B24:B1023)
B18 =MAKC(B24:B1023)
B21 =CYMMECIJIN(F24:F1023;"<0")
B24:B1023 | €JIVUMEXIY($B$7;$C$7)
Cl4 =CP3HAY(C24:C1023)
C15 =CTAHJIOTKJIOHII(C24:C1023)
Cl6 =C15/C14
C1l7 =MHH(C24:C1023)
C18 =MAKC(C24:C1023)
C24:C1023 | €JIYUMEX]]Y($B$8;$C$8)
D14 =CP3HAY(D24:D1023)
D15 =CTAHAOTKJIOHII(D24:D1023)
D16 =B15/B14
D17 =MHWH(D24:D01023)
D18 =MAKC(D24:D1023)
D24:D1023 | €JIYUMEX]Y($B$9;$C$9)
E14 =CP3HAY(E24:E1023)
E15 =CTAHJIOTKJIOHII(E24:E1023)
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Oxkonyanue Tadmie 26

1 2
E16 =B15/B14
E17 =MUH(E24:E1023)
E18 MAKC(E24:E1023)
E24:E1023 | =(C24*(D24-B24)-$B%$4-$B$5)*(1-$D$4)+$B$5
F14 =CP3HAUY(F24:F1023)
F15 =CTAHJOTKJIOHII(F24:F1023)
F16 =B15/B14
F17 “MUH(F24:F1023)
F18 “MAKC(F24:F1023)
F19 =CYUETECJIN(F24:F1023;"<0")
F20 FOPMCTPACII(HOPMAJIM3ALIU(E20;$F$14;$F$15))
F21 CYMMECIJIN(F24:F523;»>0»)
F24:F1023 | #3($D$3;$D$5;-E24;;0)-$B$3
A B c D E F
1 MMHTEHHDHHbIIﬁ aHanns NHeEeCTUUNOHHOIO NpoekKTa
2 ,D,EIHHI:IB ANA aHankaa
5 Ha4yaneHele WHEECT. (1) 2000 ,u,ucKniizhEraj 0.13
4 Moct. Pacxoaen (F) 500 Hanor (T) 0.24
5 AMOPTHZALMA 1A) 100 Cpak () 5
B MHHHM Y M M EKC MY I
7 Mepem. Pacxoge (%) 25 35
8 Fonwuecteao () 150 300
= LgHna (F) 40 55
10 |Konu4ecTEo MCNBTaHKA = 1000
1] — 1
12 PBB"_-,-’J'II:TETI:I AHank34
MepemeHHele | FonvqecTen LleHa MocTynneHuA
13 Mokasateu pacxoasl () Q) P (NCFt) L3
14 |CpefHee 3Ha4eHKe 30.204 2247 475326 2579534596 V072821002
15 |Ctanpapt. OTtknoHenwe | 3.14521605| 45 30452516 4.575120108| 1157.432891| 4070.959147
16 |Koad.eapuaumm 0104132434 0 20ME2Z275| 0.096672444 | 0448695277 0.57557 7556
17 | MuHumy M 25 150 40 221 .6[ 12205581552
18 | makcHmym 35 300 a5 BO9G.4| 19442 44566
19 |Yucno cnyyvaee MPY=0 15
20 |BepoatHocTte p(MPYW=0) 0.04115942%
21 |Cymma yheITkoE = Cymma 000408 = 3504578001
22
MepemedHele | Fonv4ecTEn LleHa MocTynneHkA
23 pacxogel ) L] (P (MCFt) HCC (NP
24 30 252 44 2325 25 6 178.55p.
25 28 235 40 17872 4 286.00n.

Puc. 111Ipumep 3anoanenus madbioHa UMUTAITMIOHHOW MOJIeNN
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Herpynno 3ameTuTh, 4YTO 1O pe3yjabTaTaM HMMHUTAIMOHHOTO aHaju3a
BenmunHa oxumgaemort NPV = 7072,81a BennunHa CTaHIAPTHOTO OTKJIOHEHUS
paBHa 4070,95u e npesimaer 3HaueHuss NPV. Koaddurment Bapuaruu (0,58)
MeHbIe 1, TakuM 00pa3oM, pUCK TAHHOTO MPOEKTA B IIETIOM HIDKE CPETHETO PUCKA
MHBECTULIMOHHOTO TopTdenss ¢upmbl. Pe3ynbrarbl BEepOSITHOCTHOTO aHalIM3a
MMOKAa3bIBAIOT, YTO MIAHC TOJIYYUTh OTpHUIIaTeNbHYI0 BenuunHy NPV He mpesbimmaer
5%. Eme Oonblinii ONTUMHU3M BHYIIAIOT pPe3yJIbTaThl aHANIM3a PACIPEICITICHHUS
guCcThIX moctyruieHuit oT npoekta NCF. BennumHa cTaHmapTHOTO OTKIOHEHUS
3nech cocraBisier Bcero 45% oT cpenHero 3HaueHus. TakuM oOpasom, ¢
BepoaTHOCThIO Oosnee 90% MOXXHO YTBEp)KIaTh, YTO MOCTYIUIGHHUS OT IMPOEKTa
OyIyT MOJOKUTEIbHBIMU BEIMUUHAMH.

CymMma Bcex oTpuuarenbHbix 3HaueHnid NPV B mongydeHHON reHepalbHOU
coBOKymHOCTH (sueiika B21) MoxkeT OBITh HHTEPIPETHpPOBAHA KaK YHCTas
CTOMMOCTb HEOTPECICHHOCTH [IJIi WHBECTOpAa B CiIydae MPHUHATHS TPOEKTA.
AHAJIOTMYHO CyMMa BCeX MOJIOKHUTEIbHBIX 3HaueHuii NPV (quetixka F21) moxer
TPAKTOBATHCS KaK YUCTasi CTOMMOCTh HEOTPEISTICHHOCTH JJII MHBECTOpA B CITydae
OTKJIOHEHHUs npoekTa. HecMoTpsi Ha BCIO YCIOBHOCTh 3THX IOKa3aTelsie, B 1eJI0M
OHM TPEACTABISAIOT COOOW WHIUKATOPHI  IE€JIECOO0PA3HOCTH  MPOBEIACHUS
JanbHEHIIero ananumsa.

B nanHOM ciydae OHM HArJsiAHO AEMOHCTPUPYIOT HECOU3MEPUMOCTD CYMMBI
BO3MOJKHBIX YOBITKOB II0 OTHOIICHHIO K 00mieii cymme moxomoB (-8 292,24u
3 504 378,0@00TBETCTBEHHO).

4.1.TlpakTnyeckoe 3axanne Ne 8

B3siB B kadecTBe mprMepa OMUCAHHYIO BBIIIE 337ady, PEIIMTh MMOJ00HYIO.
JIsisi I3MEHEHHUsT YMCIICHHBIX 3HAYEHWI MCXOIHBIX JaHHBIX B Pa3HBbIX BapHaAHTaX
3aJJaHUi BBEIEHBI MapameTpsl o, P, Y. 3HaueHUs mapamMeTpoB o, [, y s
pa3IMYHBIX BApUAHTOB B3iATh M3 TaOiuubl 28. VHTEpnpeTHpOBaTh HTOTOBBIC
JIaHHBIE, TIOJYYCHHBIC B PE3YJIbTATE PACUETOB.

Tabnuna 27

HensmeHsiemble mapaMeTpbl MPOEKTA N0 HMHBECTHIIMOHHOMY MPOEKTY

(c mapamMeTpaMu AJ151 BADMAHTOB PAacYeTOB)

[Toxa3zaTenu Hawnbonee BeposiTHOE 3HAUCHUE
1 2
[TocTostHaBIC 3aTpathl — F,ThIC. PYO. 500+5@
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Oxkonyanue Tadmer 27

1 2
AwmopTtuzanus — A, TeIC. pyO. 100+5@
Hopwma nanora Ha npu6siis — T, % 24+y%
Hopwma auckonta — r, % 13%
Cpox nmpoekTa — N, et )
HauanbHbple nBecTUIINM — |y, THIC. PYO. 2000

Tabmuia 28
BapuaHTsbl 3a1aHUI K TPaKTHYECKOMY 3a1aHuI0 Ne 8

Bapuanr 1|23 | 4|/5|6 | 7/8(9 |10/11|12|13|14|15/16|17|18
a 1/0/-1/{1/0/-1j2/04-1j2 |O |-1/1|0] -1 1| O] -1
B 1j1/1|0/0/0|00O0OO|-2{-2}-1 -1 -1 -1 -1 -1 -1
Y o/0/0 1222|221 1|12 2| 2] 0L 0] O
Bapuanr |19 (20|21 12223242526 (272829 |30|31/32|33

of 1/ 0}-12y12,0 -1 12| 0| -3 1 00 -1 2 0 1
B -1}-1,-12,0, 00, 0| O O 1) 2/ 1 23 1 1
Yy -1|/-1}-1}-1} -1 -1 0| 12| O] 1| 1 1 22 2 2
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