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JIABOPATOPHBIE PABOTbBI

JlabopaTopnasi padora Ne 1
«BBenenne. JjieMeHTbI TEOPUHU YHUCJIEHHBIX METO0B»

HGHB pa6OTBI: 3HaTb W YMCTb OICHHMBAaTb OCHOBHLIC MCTOAbI TCOPHUHU
YUCJICHHBIX METOAO0B: KAYECTBCHHBIC, AaHAJTUTUYCCKHUEC U YHUCIICHHBIC.

1. KpaTkue TeopeTHUeCKHUEe CBEICHUS

C TOMOINBID  MAaTEeMaTUYECKOrO0  MOJCIMPOBAHUS  PCIICHUE  HAy4HO-
TEXHUYECKOU 3a/1a4M CBOJMTCS K PEIICHUI0 MAaTEMAaTHUYECKOM 3a1auH, SBISIOLIEHCS
e¢ Momenbro. JIJig pemieHWs MaTeMaTHYECKMX 3aJad HCIOJB3YIOTCS CIIEAYIONIHe
OCHOBHBIC IPYIIIBI METO/IOB: KAYeCTBEHHBIC, aHATUTHYCCKUE, U YUCIICHHBIC.

[lpy uWCMONB30BAHUM aAHAIUTHYCCKUX METOJIOB PEIICHUS 3aJaud yIaceTCs
BBIPA3UTh C MMOMOIIBbIO GopMyJ. B yacTHOCTH, B Cilydae eciii MaTeMaTudeckas 3aj1a4a
COCTOMT B pCIICHWH MPOCTECHIIMX aireOpanuecKux WU TPAHCICHICHTHBIX
ypaBHEHHH, MU PepeHIIMATHLHBIX YPABHEHUH | T.I1., TO UCIIOJIh30BAaHHE N3BECTHBIX W3
Kypca MaTeMaTHKH MPUMEPOB cpa3y MPHUBOJMUT K Henu. K cokaleHuto, Ha MPaKTHKE
9TO OBIBAET JOCTATOYHO PEJKO.

['paduueckn METOABI MOTYT TPHUMEHSATHCS JUISI TOJYYCHHS] HAYaIbHBIX
NpUOJIMKCHUN K PEIICHHUI0, KOTOPhIC 3aTE€M YTOUHSIOTCS C IOMOIIBIO YHCICHHBIX
METOJI0B.

OCHOBHBIM MHCTPYMEHTOM JJIsl PEIICHUS CIOKHBIX MAaTeMaTHYECKUX 3a/1a4 B
HACTOSIIIIEE BPEMsI SIBJISIFOTCS YUCIICHHBIC METOJIbI, MO3BOJISIONIUEC CBECTU PEIICHHE
3a7la4 K BBIMOJIHCHUIO KOHEYHOTO YHCIa apu()PMETHYECKUX JCUCTBUN HaJ YHCIAMH;
OpU 3TOM pPE3yJIbTaThl TONYYAOTCSs B BHUJAC YHCIOBBIX 3HaueHWid. [loguepkHeM
Ba)XHBIC OTJINYUS YUCICHHBIX METOJIOB OT AHAIUTHUECKHUX .

Bo-nepBbIX, YMCIIEHHBIC METOJIbI TO3BOJISIIOT TOJIYYUTh JIUIIh TPUOIHKCHHOES
pemieHue 3a1auu. Bo BTOpyro ouepe/ib, OHM OOBIYHO TO3BOJISIIOT MOJIYYUTh PEIICHUC
3a7]a4i ¢ KOHKPETHBIMH 3HAYCHHUSIMHU TIAPAMETPOB M UCXOHBIX JIAHHBIX.

Bxo1HbBIC TIEpEMEHHBIC JTOJIKHBI MACIITAOUPOBATHCS (IIKATMPOBATHCS), TO €CTh
NPUBOJIUTHLCS K SAMHOMY JMAIla30Hy U3MeHeHus. Heo0X0MMoCcTh MacTabupoBaHust
OOBSICHSACTCS HECKOJIBKMMH TPHUYNHAMH.

Omneparius, cocTosIIasl B MEPEX0ie OT HEMPEPhIBHONW (YHKIIMH HETPEPHIBHOTO
apryMeHTa, Ha3bIBaCTCS TUCKPETU3AIlMCH HENpEephIBHON (YHKIMU. DTa oreparus
ocymiecTBisieTcs: mytem B3sATHs oTcueToB Y(tK) ¢yHkuuu y (t) mpu ompeneneHHBIX
3naveHusx tk aprymenra t. ®ynkius y(t) 3aMeHsIeTCS COBOKYITHOCTBIO OTCUETOB, MITH
muckpety (tk). B pesympraTe QUCKpETH3allMH IOJYYalOTCS pelieTyaThie (yHKIUH.
OtnenbHbIC 3HAYCHUS PEIIECTYaTON (QYHKIIMHA HA3bIBAKOTCS TUCKPETAMHU.

HenuueitHpie ypaBHEHHsI MOXHO Pa3IelUTh Ha 2 Kjacca - aireOpandecKue u
TPAHCIICH/ICHTHBIE.  AJNreOpandecKUMU  ypaBHCHHWSMH  Ha3bIBAIOT  YpaBHEHWUS,
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coZiepKame  TOJbKO — anreOpamyeckue  (GyHkimu  (Uejble,  paldOHAIbHBIC,
UppalMoHaNibHbIe). B YacTHOCTH, MHOTOWIEH SIBIIETCS IIEJIONW ayireOpanmdecKoi
¢byHkuued. YpaBHeHus, cojaepkamme apyrue (QyHkuuu (TPUTOHOMETPUYECKHE,
NoKa3artesbHbIe, JOrapu(MUIECKHE U IPYTHe) HA3bIBAOTCS TPAHCIICHICHTHBIMH.

Mertobl peleHUsI HENMMHEWHBIX YPABHEHUN JIEIIATCA HA JBE TPYIIIbI:

-TOYHBIE METO/BI;

-UTEpPALIMOHHBIE METO/BI.

TouHbIE METOJBI MO3BOJIIIOT 3alIMCAaTh KOPHU B BUJE HEKOTOPOIO KOHEYHOTO
cootHoteHust (popmyibl). M3 MKOIBHOTO Kypca aireOpbl U3BECTHBI TAKUE METOIbI
JUISL PEIICHUs] TPUTOHOMETPUYECKUX, JIOTAPU(PMHUUECKUX, MOKA3ATEIbHBIX, a TaKKe
MPOCTEUIINX ANreOpanuecKX ypaBHEHUH.

Kak wu3BeCTHO, MHOrM€ ypaBHEHHS M CHCTEMbl YpPaBHEHHMH HE HMEIOT
AHAIUTUYECKUX pelleHuil. B mepBylo ouepenb 3TO OTHOCUTCA K OOJBIIMHCTBY
TPaHCIICHJEHTHBIX ypaBHEHUH. JloKa3aHO TakXe, 4TO HEJb3sl MOCTPOUTH (Hopmyly,
M0 KOTOPOM MOKHO ObUIO Obl PElIUTh MPOU3BOJBHOE alreOpanyeckoe ypaBHEHHE
CTEICHHU BbIIIE 4eTBEepTOil. Kpome TOro, B HEKOTOPBIX CiIydasiX YpPaBHEHUE COACPIKUT
K03((PUIIMEHTHI, U3BECTHBIC JUIIL MPUOIU3UTEIBHO, U, CIEI0BATEIbHO, caMa 3aJaua
O TOYHOM ONpPENECICHUU KOPHEHM YypaBHEHHUs TepseT cMbIch. /[liud ux pelieHus
HCIIOJIB3YIOTCS UTEPALIMOHHBIE METOBI C 3aJaHHOM CTEIIEHBIO TOYHOCTH.

2. [lopsiioK BBITOJTHEHUS! PaOOTHI U COJEPKAHUE OTYETa

[Topsimok BeITOTHEHUS PAOOTHI:
1) npeaMer u3y4veHus;
2) BUJIbI YHCIICHHBIX METOJIOB!

a) KaYeCTBCHHBIC;

0) aHaJIMTUYECKUE;

B) YHCJICHHBIC.
3) mMaciiTabrpoBaHKe ¥ 3aMCHA NIEPEMECHHBIX;
4) npsiMasi ¥ 0OpaTHAast BEIYMCIUTEIBHBIC 3a/a4H;
5) peanuzanys ynuciieHHbIX MeTo10B B cpeae EXCEL.
Conepxxanue otuera:
1) uenb paboThi;
2) 3ajaHue Ha 1abopaTOPHYIO pabOTy JIjIs CBOCTO BapHaHTa,;
3) aNropuTM periaeMoro 3agaHus ¢ He0OXOAUMBIMH OSICHEHUSIMH;
4) BBIBOJIBI 11O paboTe.

3. KoHTposbHbBIE BOITPOCHI
1. JIuckpeTrusariusi B HePEPHIBHOM 3a1a4e.
2. OneHka pe3yJIbTaTOB BbIUMCIICHUH.
3. OCOOEHHOCTH CEPUMHBIX BHIUMCIICHUH.



JlabopaTopnasi padora Ne 2
«OCco0eHHOCTH IKOHOMHKO-MaTeMaTu4Yeckux pacueToB B EXCEL»

Ilenp paOoOTHI: 3HATH OCOOEHHOCTH SKOHOMHUKO-MAaT€MAaTUYECKUX PACUETOB B
EXCEL

1. Kpatkue TeopeTudyeckue CBEICHUS

Microsoft Excel — Benmymas mporpamma 0OpaOOTKH 3JCKTPOHHBIX TAOJIHII.
[MepBas Bepcuss MS Excel mossunace B 1985 rogy u obecrieunBaiia TOJIBKO MPOCTHIC
apudmeTHUecKrue omnepanuu B CTpokKy wid B cronden. B 1993 roay Boeinuia mstas
Bepecus Excel, craBmias nepeeiM npuitoxenueM Microsoft Office, kotopoe Bkitouao
s3pik Visual Basic for Applications (VBA). Hauunas ¢ Office 97 ¢upma Microsoft
BrirouaetT VBA Bo Bce npuitoxkenus nakera Microsoft Office.

B nactosmiee Bpemsi MS Excel npencrabnsieT co0Od J0CTaTOYHO MOIIIHOE
CpeICTBO pa3pabOTKM HMHQPOPMALMOHHBIX CHUCTEM, KOTOpPOE BKIIOYAET Kak
DIIEKTPOHHBIC TaOJUIBI (CO CpeicTBaMu (DMHAHCOBOTO M CTATHCTHYCCKOT'O aHAJIM3a,
HAO0OpPOM CTAHIIAPTHBIX MAaTEMaTUYEeCKUX (YHKIUH, ITOCTYIHBIX B KOMIIBIOTEPHBIX
S3bIKaX BBICOKOTO YPOBHS, PSAIOM JOMOJIHUTENBHBIX (YHKIUH, BCTPEUAOIIMXCS
TOJILKO B OMOJIMOTEKAX JOPOTOCTOSIINX WHKCHEPHBIX TOIPOrPaMM), TaK B CPEICTBA
BusyanbHOro mporpammupoBanus (Visual Basic for Applications). DnekTpoHHbIC
Ta0JIUIIBI TO3BOJIAIOT MPOU3BOAUTE OOPaOOTKY YHCENl M TEKCTa, 3a/1aBaTh (POPMYIIBI U
(GyHKUMH JJi1 aBTOMAaTUYECKOTO BBIMIOJIHEHUS], IPOTHO3UPOBATh OIOJKET Ha OCHOBE
CIICHapusl, PEJCTABIIATh JaHHBIE B BUJC JUarpamm, ImyOJIMKOBaTh pabodne JUCTHI U
nuarpaMmbl B MaTepuete. C momoinpio VBA MOXHO aBTOMaTU3UpPOBATH BCIO padoTy,
HaunHas OT cOopa wuHpopMauuu, €€ oO0pabOTKH JI0 CO3/IaHHUs HUTOTOBOU
JOKYMEHTAIIUM KaK JiIsi O()UCHOTO IOJIb30BAaHUs, TaK W JIs pa3merieHus Ha Web-
y3IIe.

[lo yMomuaHHIO CCBHUIKM Ha s4YelHKH B (QOpMyJiax paccMaTpHUBAIOTCS Kak
OTHOCHUTEJIbHBIC.

OTO oO3HayaeT, 4YTO ajapeca B CChUIKAX IMpPU KOMUPOBAaHUU (POPMYIIbI
aBTOMAaTU4YeCKH H3MEHATCS. OHM NPUBOJAATCS B COOTBETCTBHUE C OTHOCUTEIbHBIM
PACIIOJIOKECHUEM SIUYEHKHU B CO3/1aBA€MOU KOIIUHU.

Abcontomunas adpecayus. lpu abCONMIOTHOM ajpecalui ajapeca CChUIOK IpH
KOMUPOBaHUU (POPMYJ HE U3MEHSIOTCA. T.€ MO3UIUs CTPOKH, CTOJIONA WIN SYEHKU B
1IEJIOM, Ha KOTOPYIO YKa3bIBAa€T CChLIIKA, PACCMATPUBAETCS KaK MOCTOSHHAS.

Jliia u3MeneHus crnocoba aapecar B (opMysie HY>KHO BBIJICIUThH CCHUIKY Ha
SUYCUKY W HakaTh KiaBuiry F4. DieMeHTHI ajapeca, MCTHOJb3YIOMHKE abCOTIOTHYIO
aJipecalliio, IpeaBapsAIOTCs CHMBOIOMS.



HaunmenoBanue

[TonHbIN aOCOMIOTHBIN apec

Henonuplii abcomoTHBIH aapec (1o cTpoke)

Hemnounuelit abcomnroTHeI aapec (Mo cTosoiry)

OTHOCUTENBHBIN apec

2. [lopsiiok BBITIOJTHEHUS! PaOOTHI U COJEPKAHUE OTYETa

[Topsimok BBIMOTHEHUS paOOTHI:

1. Pemenue 3a1a4 TMHEHHON ONTUMHU3ALIUN.

Hasxarue F4

1 pa3
2 pa3za
3 pasa

4 paza

Anpec

$A%1
A1
$A1
Al

3agaua 1. [[ns mpomsBoiacTBa CTONOB W ImkagoB MebOenbHas (adbpuka
UCIIOJIB3yeT HeoOXxoAuMmble pecypchl. HopMbI 3aTpaTr pecypcoB Ha OJHO U3JENUE
JAaHHOTO BHJA, MPHUOBUIHP OT peaJM3allid OJHOTO H3JCIHSA M OOIIee KOJIWYECTBO
MMEIOIIUXCSI PECYPCOB KaXK0T0 BUJIAa TPUBEACHBI B Ta01. 1.

TabOmumna 1

Hopwmer 3aTpar
pecypcoB Ha OJTHO

Pecypcnl W3 eIHe OO1ee KOTUYECTBO PECYPCOB
CTOJI mkad
HpeBecuna:

1 BHAa 0,2 0,1 40 60
2 BHIA 0,1 0,3

TpynoeMkocTh 12 15 3714

(4eJI0BEKO-9acOB) ’ ’ ’
[TpuObLIb OT peanuzanuu 5 8
ojHOTO M3nenus (pyo.)

Onpenenuth, CKOIBKO CTOJOB W MmIKapoB (aOpuke cieayeT H3TOTOBISTH,
YTOOBI MPUOBLIb OT UX peaan3alnuu ObljIa MaKCUMaIbHOM.
Jliig petieHus 3Tol 3aja4l HE0OX0JUMO MOCTPOUTh MATEMATUUYECKYIO MOJIETTb.
[Ipouiecc mocTpoeHust MOJIEIN MOKHO HayaTh C OTBETA Ha CIEAYIOLIUE TPH BOIIpoca:
1. JIns onpeneneHust KaKux BEJIUYUH CTPOUTCS MOJAECIID?
2. B yeM cocTtouT 1enb, I JOCTHXKEHHS KOTOPOW M3 MHOXKECTBAa BCEX

JIOTTYCTUMBIX 3HAUEHHU I MePEeMEHHBIX BEIOMPAIOTCS ONTUMAJIbHbIE ?
3. Kakum orpaHuyeHUsIM JIOJDKHBI yIOBJIETBOPSITH HEU3BECTHBIE ?

I[TIOCTAHOBKA 3AJIAYN 1

B nanHoM ciyuae meOenbHOUM (haOprike HEOOXOIUMO CIUIAaHMPOBATH O0BEM
MIPOU3BOJICTBA CTOJIOB U MIKa(OB Tak, YTOOBI MAaKCUMHU3UPOBATh MpUObLIL. [loaTOMY
MIEPEMEHHBIMHU SIBISIOTCS: X1 — KOJIMUECTBO CTOJIOB, X2 — KOJIMYECTBO MIKA(OB.



CymMmapHasi npuOblUIb OT MPOU3BOACTBA CTOJIOB M I1KadoB paBHa Z=6*
*x1+8*x2. llenvio (abpuku SBISETCS ONPEACICHUE CPeau BCEX JIOMYCTHUMBIX
3HaueHuM X1 M X2 Takux, KOTOpble MaKCUMHU3HUPYIOT CYMMAapHYIO NpUOBUIb, T.€.
LEeNeBYIO (PYHKIIHIO Z.

OrpanuueHnusi, KOTOpble Hajaratorcs Ha X1 u x2:

— 00beM MpOM3BOJCTBA MIKA(POB U CTOJIOB HE MOXKET OBITh OTPHUIATEILHBIM,
ciegoBareibHO: X1, x2 > 0;

— HOpPMBI 3aTpaT JAPEBECHHBbI HA CTOJIBI M HIKAQbl HE MOXET MPEBOCXOIUTH
MaKCHUMaJIbHO BO3MO>KHBIN 3aI1ac JaHHOT'O UCXOJHOT0 MPOAYKTa, CIIeJ0OBATEIbHO!

0,2x1+0,1x2 <40

0,1x1 +0,3x2 <60

Kpome Toro, orpannueHne Ha TPYAOEMKOCTb HE MPEBBIIIAET KOJIUYECTBA
3aTpauriBaeMbIx pecypcos 1,2x1+ 1,5x2 < 371,4

Takum 00pa3om, mMaTremaTHuecKas MOJIENb JAaHHOM 33a/Jaud MUMEET CIEAYIOIIUM
BU/I!

MaxkcumuzupoBath Z = 6x1 + 8x2

MIPU CIETYIOUIUX OIPAHUYCHHUSIX

0,2x1+0,1x2 <40

0,1x1+0,3x2 <60

1,2x1+ 1,5x2 < 371,4

JlanHast Mojelb SIBJISIETCSl JIMHEHHOM, T.K. 1esieBast (QyHKIUS U OrpaHUYEHUs
JUHENHO 3aBUCAT OT NEPEMEHHBIX.

[NHOPAAOK PEHIEHUA 3AJJIAYN 1

1. Otectu stueiiku A3 u B3 noy 3Hauenus nepemennbix x1 u x2 (puc.l).

A | B _ C | D =

1 [MNepemenkbie
2 %2

3

A DYHEURA Uean: =6"A3+0"E3
. —
6

# =027A3+H),1"B3 40
8 =01"A3+0,3"63 B0
8 |=127A3+71 5'63 3714
0 -
I_dhi’iulrﬁil_!"\t:‘ranhl W wkadnt {Twerz £ e | 4] | | ]J,/
Puc. 1. Jlnana3oHsl, OTBEACHHBIC IO IEPEMEHHBIE, 11eJIEBYI0 (DYHKIIUIO U
OIpaHUYECHUSA

2. B sueiiky C4 BBectu ¢ynkuuto nenu: =6*A3+8*B3, B sueiiku A7:A9
BBECTH JIEBbIE YACTH OTPAHUYCHUMN
=0,2*A3+0,1*B3
=0,1*A3+0,3*B3
=1,2*A3+1,5*B3,
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a B siuciiku B7:B9 — npaBbie yacTu orpanuucHuii (puc.l).

3. BLI6paTB KOMAaH/BI Cepsuc/Ilouck pewenus 1 3AIIOJIHUTH OTKPBIBIICCCA AUAJIOIOBOC
OKHO [ouck pewenus, KaK TIOKa3aHO Ha puC. 2. CpeacTBO MOUCKA PELICHUM SIBISETCS
omHoM u3 Hajactpoek Excel. Eciau B MEHIO Cepsuc OTCYTCTBYET KOMAHA Mouck pewsenis, TO
1A €€ YCTaHOBKH H€O6X0)_II/IMO BBIIIOJTHUTH KOMAHIY Cepsucl Haocmpoiixul Ilouck pewtenus.

J1jis BBOJIa OrpaHUYEHUN HaXKMUTE KHOTIKY /Jobasumeb.

Baumanwne! B auanoroBom okue [lapamempwr noucka peuterusi HEOOX0IUMO
yCTaHOBUTH (1akoK Jlunetinas mooens (puc. 3).

¥CTAHOBMTb LLENEEYH) AYEHKY: $C%4 % | BEINOAHHTE I
PagHod; (* { o [1]
MAKCHMANEHOMY SHAYSHHH SHAYEHHHD I AP |

rb MHHHMANEHOMY 3HSYSHHHD
~MzmMeHaA AqeHkH:

|§8$3:4843 B npe.&mna;«_nm[
AoBaBHTE I

MzMEHNTE

LI YaanuTE [

NapameTpel |

BoccTaHoOBMTE |

CNpaska

Puc. 2. lnanorosoe okHo [lonck petnieHus 3ajaun 0 MAaKCUMU3alMK PUOBUIN Ha
(habpuke

lNapameTpb NoOMCKa pelleHHs ) 21 x|

MakcHManeHoS BREMA: CERYHA O

MpeAenbHOS YWCNo MTepaumi: 100 OTMEHS

OTHOCHTENEHSA NOrPEWHOCTE ]DJ 0oooo1 3arpysnTe MOAENE. .,

AONyCTHMOE OTKNOHEHHE! |5 % COXPaHHTE MOAENE. ..

CXOAMMOCTB! ]EJ 0oo1 Cnpaeka

SRS S S

V' NuHeiHas moaens [7 ABToMaTMHeCKoe MacwTabHpoBaHME

| | HeoTpuuaTeneHele 3Ha4YEHHA [~ MNokaseieate pesvNbTATEl HTEPaLHA
“OueHEn asHOCTH — MeToa noMcka

% nuHeliHan ' npambie * HetoToHa

" kpaapaTHYHaRA " ueHTpaneHeie " ConpameHHsIX [PaAHEHTOB

Puc. 3. lnuanorosoe okHo I[lapameTpsl moucka pemeHus



PelleHHe HaiAeHD, Bce orpaHM4YeHHA M YCNoBHA

ONTHMANEHOCTH BBINOMHEHE., THn oT4eTa
PesynbTaTbl =]
% {COXpaHMTE HaHAEHHOE PELIEHHE : ¥CTOR4MBOCTD
................................................................................... I-lpEﬂ.EﬂI:-E
(" BOCCTAHOBHTE MCXOAHBIE SHAYEHHA ;l
8], 8 OTMEHE COXPaHMTE CLEHAPHH. ., I Crpaeka I

Puc. 4. lnanoroBoe okHO Pe3ynbTaThl morcka pereHus

5. Pe3ynbTatrhl pacuera 3aaud MpeACTaBIEHBl HA PUC. O, U3 KOTOPOTrO BUIHO,
YTO ONTUMAJIBbHBIM sIBJIIeTCS pou3BoAcTBO 102 cTonoB u 166 mkados. IToT 00BEM
npousBojcTBa npuHeceT ¢adpuxe 1940 py6. npudbLIn.

A | B ' C |

_ 1 [lNepemexHsie I
"2 Ix X2

2 102 166

A | DyHkuMA yenm: 194000
5 | 2
b

s 3700 40

.8 60,00 B0
= 371,40 3714

10 -
AT Crom wunages T A l«l | B[

Puc. 5. lnanoroBoe okHO Pe3ynbrarsl pacuera
2. PelieHue TpaHCIOPTHOM 3a]1a4H.

3apaua 2. Oupma nmeer 4 Gabpuku U S EHTPOB pacIpeieIeHUs €€ TOBapOB.
®abpuku ¢pupMmsel pacnionaratorcs B Jlensepe, boctone, HoBom Opiieane u Jlamnace ¢
npou3BoicTBeHHbIMU Bo3MOKHOCTsiMH 200, 150, 225 u 175 emauHUIl MpOIyKIIUH
€XKEeIHEeBHO  COOTBETCTBEHHO. lLleHTpbl  pacmpeaeneHuss  TOBapoB  (pUpMbI
pacnionaratorcs B JIoc-Ankenece, Jamnace, Cenr-Jlyuce, Bammurrone n Atiianre ¢
norpednoctssmu B 100, 200, 50, 250 u 150 eaunuI] OPOIYKLIHUU €KETHEBHO
COOTBETCTBEHHO. XpaHEHHE Ha (abpuKe eIUHHUIIbI MPOAYKIUU, HE TIOCTABICHHOU B
HeHTp pacmtpesaencaus, ooxoautcs B $0,75 B jgeHb, a mrpad 3a MPOCPOUYCHHYIO
MOCTaBKY  €IWHHUIIBI  MNPOAYKIMH, 3aKa3aHHOM moTpeduteseM B  LEHTpe
pacopezesieHus, HO TaM He Haxojsiielics, paseH $2,5 B nerb. CTOMMOCTH IEPEBO3KH
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€MHUIIBI POAYKIMU ¢ (HaOpuK B MYHKTHI paclpejesieHus npuBejeHa B Tadn. 9.2
«TpancropTHBIE PACXOIBI».

TaOnuma 2
TpancnopTHBIE pacX0abl
1 2 3 4 5
T'opona Toc-
Hannac | Cen-Jlyuc | BamumHrron AtnaHTa
Anpxenec
1 | Jlensep 1,50 2,00 1,75 2,25 2,25
2 | bBocron 2,50 2,00 1,75 1,00 1,50
g | Hometit 1| 4y 150 150 1,75 1,75
Opnean
4 | Hamnac 2,00 0,50 1,75 1,75 1,75
ITOCTAHOBKA 3AJIAYUA 2

Heobxoammo Tak CrIaHMpOBaTh MEPEBO3KHU, YTOOB MUHUMHU3UPOBATH
CyMMapHBbIE TPAHCIIOPTHBIE PACXO/BI.

[Tockosibky  JmaHHas  MoOjedb  cOajmaHcupoBaHa  (CymMMapHbIH  00BEeM
NPOM3BEICHHONW MPOAYKIIMU PaBEH CyMMapHOMY 00beMy MOTPEOHOCTEH B HEli), TO B
3TOM MOJEJIM HE HAJ0 YUYWUTHIBATH M3JIEPKKH, CBSI3aHHBIC KaK CO CKJIAAUPOBAHUEM,
TaK ¥ ¢ HEAONIOCTABKAMHU MPOTYKLIHH.

JIns permieHus TaHHOM 3aJ]a4¥ IIOCTPOUM €€ MAaTEMATUYECKYIO MOJIETb.

45
Z=) D ciX;
i=1 j=1
HewnsBecTHRIMU B JIAHHOH 3a][aue sBISIOTCS 00beMBbI mepeBo3ok. Ilycts X; —

00beM MepeBO30K C i-0ii (paOpuKH B |-i MEHTpP pactpeencHus. OyHKIUS eIH — 3TO
CYMMapHbIE TPAHCTIOPTHBIE PACXOMIBI, T.€. TI€ C; — CTOMMOCTb TEPEBO3KH €JIMHUIIbI

HPOIYKIUH Ci-0i (paOpUKH J-if EHTp paclpeneIeHus.

HeusBectHbie B 1aHHOW 3amadye JIOJDKHBI  YAOBICTBOPSATH  CIEIYIOIIUM
OTpaHUYCHUSIM:

— 00bEMBI TIEPEBO30K HE MOTYT OBITh OTPUIIATEITHHBIMHU;

— TaK KaK MOJIeJib cOaTaHCHPOBaHa, TO BCS MPOMYKIIUS JOJKHA OBITh BhIBE3EHA
¢ (albpuk, a MOTPEOHOCTH BCEX IIEHTPOB PACHPEACIICHUS JTODKHBI OBITh MOJHOCTHIO
YIOBJIETBOPEHHI.

B pe3ynbraTe uMeeM ciaeayonyro MOJIENb
4 5

MUHHMHU3HPOBATh. 2= Z Z CiiXij »
i=1 j-1

4
IPU OTPAHUYEHUSIX Z X =by, je [1,5]
i-1

X <0, ieL4], jl_e [1,5]

j —
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4
> x;=ay,ieL4]
i=1

rae a; — obbeM MNpouM3BOACTBA Ha i-oif Qabpuke; by — cmpoc B J-if meHTpe

ij
pacrmpeseNeHusl.

[NHOPAAOK PEHIEHUA 3AJJIAYU 2

1. BBectu JaHHbIE, KaK MOKa3aHO Ha puc. 6.

B saeiiku A1:E4 BBeneHsl cTomMOCTH TepeBo30k. Sueiiku AG6:E9 orBemeHs
MOJ] 3HAYCHHs HEW3BECTHBIX (00beMbl TepeBo30k). B sueiiku G6:G9 BBejcHBI
o0BeMBI TPOU3BOJCTBA Ha (pabpukax, a B siueiiku A11:E11 BBenena nmorpeOHOCTH B
NPOAYKIMKA B MyHKTax pacnpenencHusi. B sueiiky F10 BBeaena meneBas QpyHKIus
=CYMMITIPON3B(AL :E4;A6:E9).

A B C D E F | G HZ

1 15 2 175 225 225

2 25 2 175 1 15

3 2 15 15 175 175
4 2 05 175 175 175
| 5 |
6 | 0 200

7 | 0 150
| 8 | 0 225 e
9 | 0 175

10 0 0 0 0 o0
11 100 200 50 250) 150

12 L
ﬁm{_mTpchnopmaq sapaua { mers /| 4] | '_IJ_//‘

Puc. 6. cxoaHbie TaHHbIE TPAHCIIOPTHOM 3aAa4n

B siueiiku A10:E10 BBeneHbl popmyIibl:

=CYMM(AG6:A9)

=CYMM(B6:B9)

=CYMM(C6:C9)

=CYMM(06109)

=CYMM(EG6:E9), ompenenstomniue o00beM MNPOIYKIMU, BBO3UMON B IEHTPHI
pacmpeeneHus.

B siueiiku F6:F9 Benenst popmyisbr:

=CYMM(AG6:EB)

=CYMM(AT:E7)

=CYMM(AS8:E8)

=CYMM(A9:E9), Beruucisomue 00beM IPOIyKIIUH, BHIBO3UMOU ¢ (padpHK.

1. BLI6paTI) KOMaHY Cepsuc/llouck pewenus 1 3alI0OJJHUTh OTKPBIBIICCCA TUAaIOrOBOC
OKHO louck pewenus, KaK IIOKa3aHO Ha PHUC. 1.

B AUAJIOTOBOM OKHE [lapamempwr noucka peuwienus HGO6XOILI/IMO YCTAaHOBUTD (1).]13)1(01(
Jlunetinas mooenn.
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=
VETAHOBNTE LENEEYHD AYERky; tr310 S | BLINONHHTE I
PaBHOH: (" makcHManeHomy sHausHuio  ( 3HaueHmol |0

SaKpBITE |

(o MAHHMENLHOMY ZHAYEHNHD
MEmMeHan Aqeiicn;

[$ade:4E69 = Mpeanoncsuite |
~OrpaHHHEHAA MapareTpbl |

$a510 $EF10 = $A$11:4E$11 = AofEenTe I
$046.4E%9 »=0
$F6:§FE9 = $GF6:$GE0 MEMEHNTE |

LI ¥AAMMTE
Cnpaska |

Puc. 7. lnanoroBoe okHoO [louck peuenus st TpaHCIIOPTHOM 3a1aun
2. Ilocne HaxkaTWsi KHOIKH Bemomnums CPEICTBO TMOUCKA PEUICHUN HAXOJUT
ONTUMAJIbHBIM TUIAH MOCTABOK MPOJYKIMU M COOTBETCTBYIOLIUE €MY TPAaHCIOPTHBIC
pacxogsl (puc. 8).

A B C D E F | 6 | HT
1 15 2 175 225 2,25 =
2 25 2 175 1 15
3 2 15 15 1.75 1,75
4 2 05 1,75 175 1,75
5
B 100 o 50 50 0 200 200
g 0 0 0 150 0 150 150
8 | 0 25 0 50 150 225 225 i
9 0 176 0 0 0 175 175
0| 100 200 50 250) 150
1 100 200 50 250 150
iz -
ik s — L
4 ﬁ | .4 | 4 P\Tpaucnopﬂlan 3agava ,{"HHCTS f J 4 | | LI 7

Puc. 8. OntumanbHOe perieHue TpaHCIIOPTHOM 3a1auu
Conepxxanue oruera:
5) 1enb padoTHI;
6) 3amaHue Ha JJa0OPAaTOPHYIO padOTY /I CBOETO BapHUaHTA;
7) aNropuTM PEIIaeMoro 3aJaHus ¢ He0OXOUMBIMH OSICHEHUSIMH;
8) BBIBOJIBI 11O padoTe.

3. KoHTposibHBIE BOIIPOCHI
1. Ocobennoctu unTepdeiica.
2. AGcontoTHas 1 OTHOCUTEIIbHAS afpecaliysi, aBTO3aoJIHCHHE.
3. OCHOBHbIE KaTETOPUN BCTPOEHHBIX (PYHKIIUH.



JlabopaTopnas pa6ora Ne 3
«IlocTpoeHue rpapMKoOB M JUATrPaAMM»

[ens paGOThI: U3yUUTHh METO/IbI IOCTPOCHUS TPAPUKOB U JUATPAMM.

1. KpaTkue TeopeTuuecKue CBEeICHUs

Microsoft Excel moagmepxuBaeT pas3iuyHble THIIBI AWArPaMM, I[O3BOJIAS
MIPEICTABIIATH IaHHBIC TOHSATHBIM /1711 KOHKPETHOU ayJUTOPUU CIIOCOOOM.

Tucmoepammor

Jlanuple B cTONOIAX WM CTPOKaxX JIMCTAa MOXHO OTOOpa3sUTh B BHJE
rUCTOrpaMMBbl. ['MCTOrpamMMBbl TOJIE3HBI ISl MPEJACTABICHUS W3MEHEHHH [IaHHBIX C
TEYEHUEM BpPEMEHHW U i1 HaISIHOTO CpPAaBHEHUS PA3JIMYHBIX BelWuYMH. B
rUCTOrpaMMax KaTeropuu OOBIYHO (OPMHUPYIOTCS MO TOPU3OHTAIBLHOM OCH, a
3HAYECHUS — IO BEPTUKAIBHOM.

MNpogaxu B BocTouHOM A3MK

&0 000
50 000

— A
40 000 - il & 4
30000 4
20 000
10 000

- He.1 He.2 HKe.3 HKe.4

I'pagpuxu

JlanHble, pacmojoKE€HHbIE B CTOJOLAX WJIM CTPOKAX JIUCTA, MOXKHO
npeacTaBuTh B Buae rpaduka. ['paduku Mo3BOJAIOT U300pakaTh HEMPEPHIBHOE
M3MEHEHHUE JaHHBIX C TEUEHWEM BPEMEHU B €MHOM MacIITabe U UAeaIbHO MOIXOSAT
JUISL IPEJICTABICHUS! TEHICHIIMI U3MEHEHUS JaHHBIX C PaBHBIMU HHTEPBAIaMHU.

Ha rpadukax [aHHbIE KaTeropuié paBHOMEPHO paCHpPENEsioTCs BAOJIb
TOPU30HTAIBHOM OCH, @ BCE 3HAUYCHHS PABHOMEPHO paCHpeNeisioTcsl BIOJb
BEPTUKAIBHON OCH.

70 000 p.
&0 000 p. : ,________.E
50 000 p. / 4
40 000 P-g— -#—EBpona
30 000 p. - CLUIA
20 000 p. AnoxKA
10 000 p.

PyG.-

1 kpapr. 2 kpapt. 3 kBapT. 4 yeapr.
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I'paduku  MOXHO UCHONB30BAaTh, €CIU METKM KATErOpuid  SBISIOTCS
TEKCTOBBIMH W TMPEJCTABISIIOT 3HAUYEHUs, Pa3JCIICHHbIE PaBHbBIMU HWHTEpPBAIAMHU,
HarpuMep, MecsIbl, KBapTaibl WIN (UHAHCOBBIE T'OJIbl. ITO OCOOEHHO BaXKHO IMpHU
HaJIMYUKU HECKOJBKUX PSAIOB: N7l OTOOpa)KEHUs OJIHOTO psiJia MOXKHO HCIIOJIb30BaTh
TOUYEUHYIO0 jauarpammy. Takxke rpaduKud MOXKHO HCIOJIb30BaTh MpU HAIUYUAU
HECKOJIBKHX Pa3/IeIEHHBIX PAaBHBIMU HHTEPBAJaMH YHCIOBBIX METOK, B YaCTHOCTH,
net. Eciii yncinoBeiXx METOK OOJbIIEe AECITH, BMECTO T'paduKa Jydlle UCIOIb30BaTh
TOYEUHYIO JUarpammy.

Kpyzosvie ouacpammuol

JlanHble B OJIHOM CTOJIOIE WJIM CTPOKE JIUCTa MOKHO MPEICTaBUTH B BUJIE
KpyroBoil amarpammsel. Kpyrosas nmarpamMma JEMOHCTPUPYET pa3MeEp 3JIEMEHTOB
OJIHOTO Psifia JAHHBIX OTHOCUTEIBHO CYMMBI JIEMEHTOB. TOUYKHM TaHHBIX Ha KPyTOBOM
JMarpaMMe BBIBOJSITCS KaK IMPOLIEHTHI OT BCETO Kpyra.

Mpogau Nerkux 3aKycoK
15%

40%

Q%
B Cougmmum
= H canatm
Cynbl
H Hanutiw
B JdecepTw

21%

Jlunetiyamoie ouazpammul

JlanHple B cTONOIAX WIM CTPOKAX JIUCTa MOKHO TMPEJCTAaBUTh B BUJE
JUMHEW4YaTod auarpaMmbl. JIMHEHYaTele QuarpaMMbl HCIOJB3YIOT IS CPaBHEHHUS
OTJICJIbHBIX DJIEMEHTOB.

Mpoaaxu No peruoHy

AnouHxa

v
Ll |

w
Ll |

CLLA

v
Ll |

Eppona

p-- 50 100 150 200 250

ToicAu4m

Huazpammer ¢ obracmamu
Jlanuple B cTONOIAX WJIM CTPOKAX JIUCTa MOKHO TMPEJICTABUTh B BUJEC
auarpaMMbl ¢ obnactsamu. [luarpammbl ¢ o0jacTsIMU MHOMYEPKUBAIOT BEIUUYUHY
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M3MEHEHUN C TEYEHHEeM BpPEMEHUM M MOTYT HCIOIb30BATHCS Il MPUBICUCHUS
BHUMAaHHMS K CyMMapHOMY 3HAQ4€HHIO B COOTBETCTBMM C TeHjaeHuueil. Hampumep,
JaHHbIE, OTpaXKAIOIIKMe MPUOBLIL B 3aBUCUMOCTU OT BPEMEHH, MOKHO OTOOpa3uTh Ha
auarpaMMe ¢ 00J1acTAMM JJIsl TPUBJICUCHHUS] BHUMAHUS K 001Iel TPUOBLIH.

r

MNpogau no obnacTam

400 000
300 000 H Cepep
- B BocTox

200 000+

K
100 000 T B4 3anap
M Ueutp
B 0 !

Toueunvie ouacpammuol

JlanHble B cTOJIOLAX U CTPOKAX JMCTAa MOXHO MPEICTaBUTh B BUJIE TOUECUHOU
quarpamMMmbl. TodeyHass quarpamMma ITOKa3bIBa€T OTHOLIEHUS MEKJY YHCICHHBIMU
3HAYEHUSMU B HECKOJIbKUX psJaxX AAHHBIX WM OTOOpa)kaeT JBE TPYMIbI YUCET Kak
OJIMH psAJI KOOPJAWHAT X U Y.

ToueuHass nuarpaMMa MMEET JBE OCH 3HAYCHHI, MPU 3TOM OJHHU YHCIOBBIE
3HAYCHUS BBIBOJATCS BJOJb TOPH3OHTAIBHON ocu (ocu X), a npyrue — BIOJb
BepTuKaibHOM ocu (ocu Y). Ha ToueuHol quarpamMMe 3TH 3HaUCHHS OObEIUHSIOTCS B
OJIHY TOUYKY Y BBIBOJATCS YEPE3 HEPABHBIE MHTEPBAJIBI WIIU KIIACTEPHI.

Toueunsle quarpaMmbl OOBIYHO UCHIONIB3YIOTCS JUISl UIITIOCTPALIMU U CPAaBHEHUS
YUCJIOBBIX 3HAYEHWM, HANPUMEpP HAYYHBIX, CTAaTUCTUYECKUX WIM TEXHUYECKUX
JAHHBIX .

OTaensHble YPOBHH BLINAASHWA 0CAAKOB

150 < = k o

100

Y.

Yacrrysl

50

0,0 2,0 4,0 5,0 8,0

CyTOMHOE KONWYECTED DCAAKOE
bupoicesvie ouazpammol

JlanHbIE, PacroI0KEHHBIE B CTOJIOIAX WJM CTPOKAX JIMCTA B OMPEACIEHHOM
MOPSIZIKE, MOXKHO TIPEJICTABUTH B BUE OMPIKEBOM JUATPAMMEBI.
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Kak CICAYCT U3 HAa3BaHUI, 6I/Ip)KCBBI€ JAUuarpaMMbl 4ame BCCTO HMCITIOJBb3YIOTCA
AJI WIUTIOCTpaluu W3MCHEHU M IOE€H Ha aKIIHUu.
OI[HaKO HX TAKKC MOKXHO MCIIOJIb30BAaThb JJI BbIBOJAd HAYYHBIX JAHHBIX.

Hampumep, ¢ nomotipio OUp>KeBOil 1UarpaMMbl MOXKHO MPEJCTABUTh JHEBHBIE
WM TOIMYHBIE KOJIeOaHUs TeMIIEPaTyphl.

¥

i

Ilogepxnocmuule ouazpammol

JlanHple B cTONOIAX WJIM CTPOKAX JIUCTa MOKHO TMPEJCTAaBUTh B BUJEC
MMOBEPXHOCTHOMN AUArpaMMBl.

[loBepxHOCTHasi nuarpamma IoJie3Ha, €Cd TpeOdyeTcsd HaWTH ONTHMAallbHbIE
KOMOUMHAIIMU JAHHBIX U3 IByX HAOOPOB.

Kak na Tomorpaduueckoit kaprte, 00JaCTH, OTHOCSIIMECS K OIUHAKOBHIM
JMara3oHaM, IIPU 3TOM BBIJICIISIOTCS IBETAMU U MITPUXOBKOM.

[ToBepxHOCTHBIE JuarpaMmbl MOXHO HCHOJB30BaTh JJIsl HWJUIKOCTPAIUU
KaTeropuii 1 HabOPOB JIAHHBIX, TPEACTABIISIONINX COOON YNCIIOBbIC 3HAUCHUS.

M3mepennsa npegena NPoYHOCTH Ha pa3pbis

500
400
300
200

100

MpoYHOCTL Ha PaspbIB

Temnepatypa (C)

Konvyesuvie ouazpammul



JlanHble, pacmoyiOKEHHBIE TOJBKO B CTOJIOLAX WM CTPOKax JIMCTa, MOXKHO
MPEACTABUTh B BUJIE KOJIBIEBOW AuarpaMMbl. Kak u Kpyrosas quarpamma, KoJblLeBas
quarpaMMma JIEMOHCTPUPYET OTHOLIEHUME YacTe K LEJIOMYy, HO MOXKET COAEPKATh

0oJiee OJTHOTO psifa TAHHBIX.

17

Mpopamm (ksapT.)

11ly3vipvKosble Ouazpammul

Ha my3bippkoBOil auarpamMme MOXXKHO OTOOpa3vuTh JAaHHBIE CTOJIOIOB JIKCTA,
IpyU ATOM 3HA4YeHHs] MO ocu X BHIOMPAIOTCA U3 MEPBOro CTOJNOLA JAHHBIX, a
COOTBETCTBYIOIIME 3HAYECHHS] MO OCH Y U 3HAYCHUs, ONPEAEISAI0OIINE pa3Mep

H Kg. I
M Kg. II
 Kg. III

H K. IV

My3bIPbKOB, BEIOUPAIOTCS U3 COCEAHUX CTOIOIIOB.

KonwyecTteo npoaykToe| [Mpopaxu | [lons Ha puiHKe %
14 12 200,00p. 15 %
20 60 000,00p. 33 %
18 24 400,00p. 10 %
22 32 000,00p. 42 %

Mayuenne gonm
80 00Dp.

B OTPacneBom pbiHKe

70 000p.

60 000p.

50 000p.

40 000p.

30 000p.

20 000p.
10 000p.

p-
& 10

15

Jlenecmkoegbie duaepaMsz

I[aHHBIe B CTOJ'I6]_[3X HJIIKM CTpOKax IJIMCTa MOXHO IIPpCACTaABUTL B BHIC

JIEMIECTKOBOM JUArPAMMBI.

20 25

KonHuecTeo NpoayKTos



Nekabps

Hoadpe,
OxTabpe

CenTabpe’

Aarycf:'---...

2. [TopsiioK BBIMOJTHEHUS padOThI U COJIep KaHUE OTYeTa

18

Mpopa»m cagoBOro WeHTpa

AHBaPE

Wezne

— Deepane

. MapT

:Z Anpene

~ MioHb

[TopsitoK BBIOIHEHHUS PaOOTHI:
1) mocrpoenue I'mcrorpamm;

1. CozpaitTe Tabnuiry mo oopasiy

H NykoBrubl

H Cemena

M LgeTm

H Nepesbs W KYCTAPHUEK

lop Mpuxon |Pacxon
2010 120 80
2011 150 95
2012 180 110
2013 190 100

Puc. TaOnuma ucXoaHbIX JAaHHBIX

2. Boigenute 3HaueHust cTo0UOB «/Ipuxoo» u «Pacxo0» 0e3 3arojloBKOB.

3. Beimonnute komaHay «Bcmaska/[uacpamvma», a 3aTeM B TOSBUBLIEMCS
Macmepe ouacpamm Ha 3aknanke «Cmanoapmubsie» B T0Jie BbIOOpa «Tun» BHIOEpETE
«l'ucmoepamma» v HAKMUTE KHOTIKY «/[anee».
4. B OTKpBIBIIEMCS IHUAJIOTOBOM OKHE BTOpOoro mara Macmepa ouazpamm
nepBasi 3aKianka «/[uanazon OaHHblX» 3ANOIHWIACH ABTOMATHYECKH, 3aNOTHUM
BTOPYIO 3aKIAJKy «Ps0».

5. B none «Psao» Beibepere «Ps0 1», a B none «/ms» yKaKUTE CChUIKY Ha sYEHKY
«IIpuxoo».
6. [1o ananoruu c n.5 nepeuMenyiite «Pso 2» B «Pacxoo».

7. B one «Iloonucu ocu X» 3aaiiTe 1uana3oH s4eeK co 3Ha4eHusMu TOJI0B.

8. Haxxmure «I omoso».
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200
180
160
140
120
100
80 1
60 1
40 —
20

@ Mpuxon

W Pacxoq

2010 2011 2012 2013

Puc. I'ucrorpamma
2) noctpoeHue KpyroBeix quarpaMm:

1. Beygenute 3HaueHus psijaa «/Ipuxoo» (6e3 3aroioBka).

2. Bpmmonnute komaHny «Bcmaska//{uaepamma», a 3aT€M B MOSBHUBIIEMCS
Macmepe ouacpamm Ha 3aknanke «Cmanoapmubsie» B T0Jie BbIOOpa «Tun» BHIOEpETE
«Kpyeosas» 1 HOKMHUTE KHONIKY «/[anee.

3. B oTkpbIBIIEMCS JUAJIOrOBOM OKHE BTOporo mara Macmepa ouazpamm
nepBasi 3akiajnka «/Juanazon OauHblX» 3aMOIHWIACH ABTOMATHYECKH, 3aIlOJHUM
BTOPYIO 3aKIAJKy «Ps0».

5.B none «Pso» «Pao 1» BpIOpaH MO yMOTYAHUIO T.K. SIBISIETCS €IMHCTBEHHBIM. B
noJie «/msa» yKaxXKuTe CChUIKY Ha S4erKy «IIpuxoo».

6. B onie «/loonucu ocu X» 3aiaiiTe 1uamna3oH s4eeK co 3Ha4eHusMu TOJI0B.

7. Haxxwmurte «/ '0omogo».

8. BueceM wu3MeHEHHs] B MOCTPOCHHYIO Kpyeoeyio ouazpammy. ns 3toro
BBIJICTTUTE OJIMH W3 CEKTOPOB JHArpaMMbl W INEIKHUTE MO HEMY IMPaBOM KHOIKOM
MBIIIK. B OTKpBIBIIEMCS KOHTEKCTHOM MEHIO BbIOepeTe KoMaHIy «Dopmam mouku
OQHHBIX».

9. B oTkpbIBIIEMCS JAMATIOTOBOM OKHE Ha BKIAJKe «Buo» BbIOEpeTe HOBBIU
IIBET CEKTOpa, a Ha BKIaAKe «lloonucu Oanuvix» ycTaHOBUTE (JIaKOK Yy mapamerpa
«3HAYEHUS».

10. Haxxmurte «OK».
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Mpuxog

120

190 @ 2010

m 2011
02012
02013

150

180

Puc. Kpyrosas auarpamma

3) nmocTpoeHue rpauKoB:

1. Beigenure 3HaueHus psga «Pacxoo» (0e3 3aroyioBka).

2. BemosnauTte komaHny «Bcmaska//[uacpamma», 3aTeéM B TIOSBUBIIEMCS
Macmepe ouacpamm Ha 3aknanke «Cmanoapmubsie» B T0Jie BbIOOpa «Tun» BHIOEpETE
«I'paghux», a B none BeiOOpa «Buo» «l pagux ¢ mapkepamu, nomeuyarouumu mouxKu
OaHHbBIX» U HAKMUTE KHOTIKY «/[anee».

3. B oTkpbIBIIEMCS JUAJIOrOBOM OKHE BTOpoOro mara Macmepa ouazpamm
nepBasi 3akiajnka «/uanazon OauHwblX» 3aMOIHWIACH ABTOMATHYECKH, 3aIlOJHUM
BTOPYIO 3akiajiky «Pso». B mone «Pao» «Psg0 1» BblOpaH MO YMOJYAaHUIO T.K.
ABJIAETCS €IMHCTBEHHBIM. B none «/ma» yKakuTe CChUIKY Ha S4elKy «Pacxoo».

6. B nmone «/loonucu ocu X» 3ajaiiTe nuana3oH siY€eK co 3Ha4eHusMuy TO0B U
Ha)XMUTE KHOIIKY «/[anee».

/. B nuanoroBoM OKHe TpeTbero mara Macmepa ouaecpamm Ha 3aKiajKe
«3arosoBku» B noyne «Onv X (kamezopuii)» BBeaute «l00», a B mone «Onb Y
(kamezopui)» «Min. pyo.».

8. Ha Brmagke «/lloonucu oOawnnbix» ycTaHOBHTE (GIAXOK y TapaMerpa
«3HAYEHUS».

7. Haxxmure «l'omoso».

8. Jlo6baBuM Kk MmOCTpoeHHOMY IpaduKy pacxojaa JuHHUIO TpeHaa. [ns sToro
MPaBOM KHOIKOW MBIIIU MIEIKHUTE MO T'paduKy U B KOHTEKCTHOM MEHIO BhIOEpeTe
«/lobasums aunuro mpenoa...». Huuero He MEHSS B OTKPBIBIIEMCSI OKHE, HAXMUTE
«OK». I'paduk ¢ nuHue TpeHaa MOCTPOEH.
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Conepxxanue oTdyera:

1) uenb paboThI;

2) 3a7aHKe Ha J1abOpaTOPHYIO PabOTY /JIs CBOCTO BapHUaHTA,

3) anropuTM perraeMoro 3aJiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;
4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOIIPOCHI
1. Bunel miockux rpadukoB B EXCel: ToueuHble, rHcTOrpaMmbl, KpPYrOBBIE,
JIMHENYAThIE U IIPOYME.
2. IlocTpoeHue IByMEPHBIX TOBEPXHOCTEH.
3. bupkeBbie rpaduky.
4. CnienanbHble 1 KOMOMHUPOBaHHbBIE TPAPUKH.
5. IlpeoOpa3zoBanue rpa@ukoB.

6. IMloctpocHue TpaduKOB 3KOHOMHUYCCKHX (YHKIMH (CHpoca, MPeIOkKESHUs,
MPOU3BOJICTBEHHBIX,, U3ACPIKEK U JIp.).



JlabopaTtopnas pa6ora Ne 4
«BekTopHasi u MAaTpUYHAas ajaredpa»

Henps pabotel: M3yunTs pelieHre 3a1aud MexoTpacieBoro 6aiganca Ha D9BM c
IIOMOILIBIO0 MOJIENH JIeOHThEBA

1. Kparkue TeopeTndeckue CBEACHUS

MatpudHble 5)KOHOMUKO-MATEeMAaTUYECKUE MOJICNIH TPeTHA3HAYCHBI JIJIsl aHATN3a
U IUJIAaHUPOBAHUS TPOW3BOJACTBA W PACHPENEICHUS NPOAYKIMH HA Pa3IUYHBIX
YPOBHSIX - OT OTAEIHHOTO MPEANPHUATHS IO HAPOJHOTO XO3SHUCTBA B IIEIIOM.

[lomoxxuTenpbHBIMA ¥ TICHHBIMA KA4eCTBAMH JAHHOW MOJEIN  SIBIISIFOTCS
OOIIHOCTh PacueToB, KOTOPHIE OMUPAIOTCS HA 3HAHUE KOA(D(DUIIMEHTOB MPSMBIX H
MIOJTHBIX MaTePUATBHBIX 3aTpaT.

OcHoBy OayiaHca COCTaBIISIET COBOKYITHOCTh BCEX OTpaciiei MaTepHallbHOTO
MIPOU3BOJICTBA; UX YUCIIO paBHO n. Kaxmas otpacip ABaXIbl GUTypupyeT B OanaHce:
KaK TPOM3BOIAIIAS U KaK MOTpedssiromiasi. OTpaciu Kak MPOU3BOJAUTENIO MPOIYKIIUU
COOTBETCTBYET OIpe/eICHHasl CTPOKA, a OTPacid KaK MOTPEOUTEN0 MPOIAYKINH -
OTIpEJICTICHHBIN CTOJIOEII.

Eciu HOMep m000# MpOM3BOAIICH OTpacin 0003HAYUTH 4epe3 I, a HoMeEp
a1000i MOTPEOAIONICH OTpaciau - Yepe3 j, TO HaXOSIIMecs Ha IepeceueHUuu
oTpacieil (T. €. COOTBETCTBEHHO CTPOK M CTOJOLIOB) BEIMYMHBI Xjj HY’)KHO IOHHMATb
KaKk CTOMMOCTh CpPEJCTB TPOU3BOJCTBA, IPOU3BEICHHBIX B -1/ OTpacid U
NOTPEOJICHHBIX B KAYECTBE MaTEPHAIbHBIX 3aTPaT B |-U OTPACIIH.

Xij — TEXHOJIOTUYECKUI KODPPHUIIUEHT.

TabOmuna
MatpuuHast MOJIeIb MEXKOTPACIEBOro OanaHca
[TpousBoasimast [ToTpebasromnias oTpacib [Mpoaykmms, ThIC.pYO.
0Tpaciib
1 2 3 . N Kouneunas Banosas
1 X11 X12 X13 . Xin Y1 X1
2 X1 X22 X23 . Xon Y2 X2
3 X31 X32 X33 . X3n Y3 X3
N Xn1 Xn2 Xn3 ces Xnn yn Xn
Omuara Tpyaa V1 Vo V3 Vn Vion -
YucTeii JOXOM, | My m- ms . mn Myon -
TBIC. pYO.
Banosas X1 X X3 .. Xn - X
MNPOAYKIHUSA,  ThIC.
pyo.
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B cronbmax mexoTtpacieBoro OajgaHca OTpa)kaeTcs CTPYKTypa MaTepHalbHBIX
3aTpaT W YUCTOM NPOAYKUMU Kaxaoud orpacnu. Jomyctum, l-1 otpaciab - 3TO
MIPOU3BOJICTBO AJEKTPOIHEPTUH, 2-5 - YroJibHAsl MPOMBIIUIEHHOCTh. TOr/a BeIUYMHA
X117 TMOKA3bIBAET CTOMMOCTD JIEKTPOIHEPTUH, U3PACXOJOBAaHHON BHYTpHU 1-if oTpacnu
JUIsE COOCTBEHHBIX MPOM3BOJICTBEHHBIX HYX/I. BennunHa X1, oTpaxkaet 3aTpaThl yIiis B
MPOU3BOJCTBE DJIEKTpodHepruu. B 1menom xe crombenm X1, Xo1, Xs1, - Xni
XapaKkTepu3yeT CTPYKTYpy MaTepuaibHbIX 3aTpaT l-ii oTpaciu 3a OTYETHBIN TOJ B
pas3pese OTpacaeu-nmoCTaBIIUKOB.

B OanaHce oTpakeHbl HE TOJIBKO MaTepuaibHblE 3aTpaThl, HO W YHKCTad
npoaykuus otpacieit. Tak, uuctas mnpoxykuust 1-if oTpaciaum xapakTepusyercs
CyMMOM OILIaThl TpyJa Vi U YUCTOro jaoxoxaa (mpuObuim) M. Mtor maTepuaibHBIX
3aTpaT W YHCTOW MNPOAYKIMH PAaBEH, OYEBHIAHO, BAJIOBOW MPOAYKIUU OTPACIH
(marmpumep, st 1-it otpaciu - Benmuuunae X;). Takum 00pa3oM, MOXKHO 3aIUCATh:

Xa=xn oo txa o X VML = S gy,

i=1

To e cooTHOIIeHHE ISl JTI000M OTpaciii UMEeT CIEIYIOLUN BU/

n
Xi:;xij +V; +m;
1=

Ecnu paccMarpuBarh MOJEb 10 CTPOKaM MEXKOTpacieBOro OajlaHca, TO 3/1€Ch
IPEJICTaBICHO pacHpesielieHue TOoJ0BOro oO0beMa MPOAYKUUH KaKJI0M OTpaciu
MaTepHaIbHOTO MPOU3BOJICTBA

n

X = xptxptrgt xS x4y,
j=1

Tora /Ui J1I000H MPOU3BOASIIEH oTpaciu

Xi= Zn:Xij +Yi
-1

Ecnu cpaBHUTH TpaByr0 W JIeByH0 4YacTd ypaBHeHH# (2) u (3), TO MOXHO
OTMETUTh, YTO y HHUX MPHUCYTCTBYeT oOmmi wieH xjj .Torma MOXHO 3ammcarth
BBIPOKCHUE

PAEDNUED N
i1 =] i1

Beipaxkenue (4) moka3biBaeT, YTO B MEXKOTPACICBOM OanaHce COOJ0IacTCs
BOKHEUIIUN MPUHIUI — 3TO €IMHCTBO MAaTEepUaJIbHOTO OanaHca, MpeICTaBICHHOTO
BBID&KEHUEM, KAaK €IUHCTBA  BEIIECTBEHHOIO W  CTOMMOCTHOIO  COCTaBa
HallMOHAJIBHOI'0 J0X0/A.

KBagpaut | — mnpomexyTouHass MpOAYKIMs, TIOKa3bIBA€T paclpeiesieHne
MaTepHaIbHBIX 3aTpaT MO BCEM MPOU3BOASIIIIMM OTPACIIAM.
KBaapant |l — koHeuHast npoaykius, KOTopas BbILLIa U3 cepbl MPOU3BOICTBA U

nmonajga B cdepy cObiTa. B pasBepHyToM BHIIE €€ MOXKHO TIPEACTaBUTh Kak
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MPOIYKIHUIO, HAYLIYIO Ha JINYHOE MOTpeOsIeHHe, Ha OOIIECTBEHHBIE HYX/Ibl, a TAKKe
Ha BOCIIOJIHEHHUE PECYPCOB U IKCIIOPT.

Ksagpautr Ill — xapakrtepusyeT HAIMOHAIbHBIA JIOXOJ CO CTOPOHBI €ro
CTOMMOCTHOI'O COCTaBa KaKk CyMMY OILUIaThl TpyAa M YUCTOTO JO0XOJa BCEX oTpaciei
MaTepUaJIbHOTO MPOU3BOJACTBA. JlaHHBIE JTOr0 KBaJgpaHTa HEOOXOAUMBI IS
rIyOOKOT0 3KOHOMHUYECKOTO aHAJIN3a.

KBagpaut |V — oTpakeHHMe KOHEUHOTO pacHpeieNieHuss M UCIHOJIb30BaHUS
HallMOHAJIbHOTO J0x04a. OH HAxXOIWUTCd Ha MEPEeCEYeHUH CTOJIONOB KOHEUYHOM
MPOIYKIUU U CTPOK HAIMOHAIBHOTO J10XO0/1a.

B nenom mMozens otpaxaeT OajmaHChl OTpaciieil MaTepUaJIbHOrO MPOU3BOJICTBA,
Oaylanc Bcero OOIIECTBEHHOTO TMPOAYKTa, OajdaHChl HAIMOHAJIBHOTO J0X07a,
(uHaHCOBBIN OaslaHc, OajJaHC JOXOJOB M PAacxoJ0B HaceleHus. B OamaHce oTpakeHO
€IMHCTBO MaTepUaIbHO-BEIIECTBEHHOTO M CTOMMOCTHOIO COCTaBa HAIMOHAIBHOTO
710X0/1a.

2. [lopsiioK BBITIOJTHEHUS! PaOOTHI U COJEPKAHUE OTYETa
[Topsiiok BhINMOTHEHUS! paOOTHI:
1. U3yuuTs pemieHue 3a1a4u.
Nmeercs OanaHc Tpex B3aMMOCBSI3aHHBIX OTpaciel 3a Mpe bl Iy il epruo:

[IpownsBoacTBO ITorpebnenne Koneunsrit
Ortpacib 1 Ortpacib 2 Otpacib 3 HPOAYKT
Ortpacns 1 17 13 11 83
Otpacp 2 8 16 9 97
Otpacib 3 21 15 13 132

1. HaiiTu BanoBbIi MPOIYKT KaXKI0M OTpaciiv, YUCTYIO MPOAYKIIMIO KaKI0M OTpaciu,
MaTpuIly K03(QPUIUEHTOB MPSMBIX 3aTpaT.

2. Kaxoit OyaeT KOHEUHbIH MPOIYKT KaXKJI0M OTpaciid, €Cilu BaJOBBIA CTAaHET PaBEH,
coorBeTcTBeHHO 100, 150 1 200.

3. Kakoit Oynetr BanoBBbIM MPOAYKT KaXKJI0M OTpaciu, €cld KOHEUHBIH MpPOIYKT
nepBoil oTpaciu HeoOxoaumo yBennuuTh Ha S0 %, BTOpoW yMEHbIIUTH Ha 4
€IMHUIIBI, @ TPEThEH YBEIMYUTh HA 6 €IUHMIL.

IToxroraBauBaeM TaOIUIly HCXOIHBIX JaHHBIX B 2JICKTPOHHOM Tabnuie Excel.

A | B ¢ | D | E | F | G I |

Mponzeogceteo MNotpebnedae Koneuneiid np-1 Banoewd np-1 Hoe. Kowew. 1 Hoe. Ban. 1
otp. 1 otp. 2 otp. 3

|oTpache 1 17 13 11 g3
oTpache 2 g 16 9 97
oTpachne 3 21 15 13 132
HueTan npubene
KoadifivuueHTsl
3ATPAT

T
!I’.AJ|I\J|—1

in e

Hoe. KoHey. 2 Hoe. Ban. 2

| m
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1. Jl;nst HaxoXKACHUST BAJIOBOTO MPOIYKTA KAXKI0M OTpaciu B siueiiky F3 BBogum
dopmyny «=CYMM(B3:E3)» (1151 ee BBO/Ia TOCTATOYHO HAXKATh KHOIKY aBTOCYMMBI
co 3HaukoM X). Pesynprar — 124. ABTO3amoJIHEHHEM MEPEHOCUM PE3YJIbTAT SUCHKU
Ha F4 u F5. J]ns paccueta yucToi mpuObUIH BBOIUM B siueiiky B6 dpopmyny «=F3-B3-
B4-B5», B C6 ¢opmyny «=F4-C3-C4-C5», B D6 dopmyny «=F5-D3-D4-D5».
Haxonum ko3 dunments! npsambix 3atpat. [Jist 3Toro kaxapiii cronden Mmatpuisl B3-
D5 HaxHO pa3fenuTh Ha COOTBETCTBYIOLIUI BaJIOBOM MpoayKT. B sueiiky B7 BBoauM
«=B3/$F$3» (utobbl crmenath abcomOTHYIO CChUulKy $F$3 HyKHO MIETKHYTH MO
sueiikn F3 u HaxkaTh knaBunny F4). Aprosanonnsem B7 wa B8 u B9. Anamornuno
BBouM B C7 «=C3/$F$4» u aBrozanonnsem Ha C8 u C9. Beogum B D7 «=D3/$F$5»
u aBTo3amnonHseM Ha D8 u D9. Martpuna ko3 uiirieHToB 3aTpaT paccunTaHa.

2. Tak, KaKk HOBBIN BaJOBOM MPOIYKT KaXJOW OTpaciau paBeH, COOTBETCTBEHHO
100, 150 u 200, To BBOguM 3TH unciaa B siueviku H3, H4 u HS. I1o ¢popmyie, HOBBII
KOHEYHBIM MPOAYKT paBeH Y =(E-A)X . [ ee ucmnonab30BaHusl BBOAUM €IMHUYHYIO

1]ofo
Marpuity. B All BBoaum moamuce «E=», a B B11-D13 BBOAMM umcia (0|1{0].

olo]1
PaccuuthsiBaem matpuiy (E-A). Beogum B A1l5 moamnuck «(E-A)=», a B B15

«=B11-B7». ABrozanonusiem sueiiky Ha B15-D17. Jlng BeluuciaeHus pe3yibrata —
HOBBIX 3HAYEHUN KOHEYHOTO TmpoAykTa B sueiiky G3 BBoAuM  (PyHKIMIO
nepemHoxenus Marpull — MYMHOX (kateropusi «MaremaTideckue»). ApryMeHThI
¢yHknuu: B moie «maccuB 1» maem cchuiky B15:D17 (marpuma E-A), B mose
«vaccuB 2» - H3:H5 (HoBbIi BanoBoit mpoaykt). Janee o6Boaum sueiikun G3-G5
KypCOpOM MBI, BbLACsIS MX, U Haxkumaem F2 u Ctrl+Shift+Enter. Pesynprar —
HOBBIM KOHEYHBIN ITPOAYKT.

3. Ecnu KOHEYHBIN POyKT MEepBOM OTpaciu Hyx HO yBenuuuth Ha 50 %, To
oH ctaHer 124,5, ecnu BTOpoW yMeHBIIUTH HAa 4, To OoH cTtaHeT 93, eciam Tperuit
yBeNWYUTh Ha 6 enunuIl, o Oyner 138. Brogum B suetiku G7-G9 uucna 124,5; 93,
138. B cooTtBetcTBUM ¢ popmyioit JIeoHTheBa HOBBIN BaJIOBBIN MPOAYKT HAXOAUM I10
dbopmyne X =(e-A)'y. Hna pacuera oOpatHOil Marpuiubl B siueiiky E15 BBOgMM
noanuck «(E-A) oOpar.», a B F15 ctaBum ¢opmyiny pacuera oOpaTHOW MaTpPHIIbI
MOBP (kareropusi «Matematudeckue»). ApryMeHT QpyHKIMH — cchuika Ha B15-D17.
OoBoauMm kypcopom stueiikn  F15-H17 u maxumaem F2 u Ctrl+Shift+Enter. [{ns
BBIYMCJICHUS HOBBIX 3HAYEHHUM BaJIOBOTO MPOAYKTa B siueiiky H7 BBogum (yHKIHIO
nepemHoxkeHust Matpuly — MYMHOX. AprymenTsi: B moie «wmaccuB 1» naem
cceuiky F15:H17, B mone «maccuB 2» - G7:G9. Jlanee o6Bonum stueriku H7-H9 u
naxkumaeM F2 u Ctrl+Shift+Enter. Pesynprar — HOBBIM BajoBOH MPOAYKT. 3ajaada
pelieHa.

2. Pemuth 3amauy. MexoTpaciieBoil OalaHC MPOU3BOJCTBA M pacHpeaesiCHuUs
MPOIYKIUU JIIs 4 oTpaciieil uMeeT BUA!
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[TpousBoasiue [ToTpebnsronue oTpaciu Banosoit
oTpaciu 1 2 3 4 MPOAYKT
1 X11 X12 X13 X14 X1
2 X21 X22 X23 X24 X2
3 X31 X32 X33 X34 X3
4 Xa1 Xa2 X43 Xa4 X4

LX
Marpunia MeXOTpacleBbIX MAaTEpUAIBHBIX CBA3CH ' W MaTpuLa BajlOBOIO

X .
BBIIIyCKa ~ | MpHUBEICHBI B TAOIUIIE IO BApUAHTAM.

Bapuant X X Bapuant X X

60 50 5 90 800 30 90 85 60 775

1 60 20 60 10 400 7 25 80 0 40 550
85 85 75 40 800 50 75 85 40 625

5 15 10 5 750 70 80 60 20 750

90 100 60 85 775 25 20 20 5 825

2 70 25 100 65 825 8 60 45 90 50 750
35 70 85 10 825 9%5 15 15 65 800

25 65 65 90 600 45 45 10 35 400

30 35 40 55 550 60 40 30 65 400

3 5 5 5 95 600 9 8 55 15 55 725
65 10 0 15 575 20 70 50 55 850

80 20 80 35 520 55 8 60 30 600

0 5 80 95 550 80 45 85 95 475

4 15 60 20 40 750 10 25 3 20 30 825
55 50 20 40 525 15 15 55 75 650

0 35 10 60 820 95 5 5 95 820

15 70 40 30 725 65 50 5 80 525

5 15 55 30 45 850 11 15 20 45 25 800
60 65 25 90 500 90 70 20 85 675

40 80 5 60 620 45 85 70 95 500

25 50 30 20 800 55 40 35 20 625

6 35 45 20 25 750 12 25 30 45 35 700
30 55 45 60 500 70 80 20 65 575

20 30 25 50 520 35 5 60 75 600

1. Haiitu KOHEUHBIH MPOAYKT KAXKIOM OTpaciv, YUCTYIO MPOAYKIMIO KaxIOu
oTpaciu, MaTpuily Ko3pGUIIMEHTOB NPAMBIX 3aTparT.

2. Kakoil OyAeT KOHeUHBIN MPOIYKT Ka)XJI0M OTpaciii, €Cau BajJOBOU MPOAYKT
MIEPBOM OTpaCiIM YBEJIIMYUTCA B 2 pa3a, y BTOPOM YBEIUUUTCS Ha MOJIOBUHY, Y TPEThEH
HE U3MEHUTCS, Y YeTBEepTOU — yMeHbIIHUTCS Ha 10 mpoLeHTOoB.

3. Haiitu BanoBoil mpoaykTt, eciu koHeuHbldt ctaHeT paBeH /00, 500, 850 u
700.
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OTyeT A0JIKEH COaepkKaTh

Conepxxanue oTuera:

1) uenb paboThI;

2) 3a7aHKe Ha JJabOpaTOPHYIO PabOTY IJIs CBOCTO BapHAaHTA,

3) mosiHyro OaJIaHCOBYIO TAaOJIMIlY JUIS YEThIpEX OTpacieil, KOHCUHbIH MPOIYKT
KaXJ0M OTpaciii NpPU U3MEHEHUHU BAJIOBOT'O, BaJOBOU IPOAYKT KAXAO0M OTPACIIH IIPU
W3MEHEHUU KOHEYHOTO;

4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOIIPOCHI

1) cniocoObI 3a1anust Bektopa u Matpuilsl B EXCEL;

2) omniepaliuy HaJl BEKTOpaAaMU M MaTPUIIAMU;

3) TpaHCIIOHUPOBaHUE U OOpAIIICHHE MATPHII;

4) BEIYUCIICHUE OIPEICITUTENCIH;

5) pelieHre MaTPUYHBIX YPaBHEHHIA,

6) pemieHuMe 3amavun MeKOTpacieBoro Oamanca Ha DBM ¢ momoripio Mozenn
JleoHThEBA.



JlabopaTopnas pa6ora Ne 5
«MeToabl ONTUMH3 AU

ens paGoOTHI: M3YYHUTH 3a/la4 MHOTOKPUTEPUATBHON ONTHUMHU3AIMU METOJIOM
nocienoBaTenbHbIX ycTynok B EXCEL.

1. KpaTkue TeopeTuuecKue CBEeICHUs

Bo MHOrumx peanbHBIX JOKOHOMHMYECKHX 3aJadax KpPUTEPUEB, KOTOpHIE
ONTUMMU3UPYIOTCS, MOXKET ObITh HecKoJbko. Hampumep, npu mpou3BOACTBE
MPOAYKIUA MaKCUMM3UPYETCS KaueCTBO M MHUHHUMHU3HUPYETCS Ce0ECTOMMOCTH, MpPH
B3SITUM CCYJIbI B OaHKE MAaKCUMHU3UPYETCS KpPEIUTHBIM CPOK W MUHUMHU3HPYETCS
MpOLIEHTHAsl CTaBKa, MpU BbIOOpE MecTa Uil CTPOMUTENIbCTBA JOMa OTAbIXa
MAaKCUMHU3UPYIOTCA DJKOJIOTUYECKUE YCIOBUS U MUHHUMU3UPYETCS PACCTOSHUE OT
HACEJICHHOTI'0 IIyHKTA.

CylecTByeT HECKOJIBKO METOJOB pEIICHUS MHOTOKPUTEPUAIBHBIX —3a/1ad.
Opnum u3 HauOoisiee >P(HEKTUBHBIX SBISETCS METOJ MOCIEI0OBATEIbHBIX YCTYIOK,
HCIIOJIb30BaHNE KOTOPOTO paCCMOTPUM Ha IPUMEPE.

IHPUMEP 1. MatemaTuyeckast MOJI€Ib TPEXKPUTEPUATBLHOM 3a1a4ll UMEET

BUI.

Z,=2X + X, — 3X; > max;
Z, =% +3X, - 2X, > min;
Z,=—X +2X, + 4%, > max;
X, +3X, + 2X; 21,
2%, — X, + X5 £16;
{xl +2Xx, < 24;
X, 20; %, 20; x;,20.
Pemuth 3a1auy METOIOM MOCTIEOBATENBHBIX YCTYIIOK, BBIOPAB YCTYIIKY IO
NepBOMY KpUTEpHIO O;=4, a 0 BTOPOMY 02=9.
OTKpbIBacM 3JICKTPOHHYIO KHUT'Y EXCel 1, Kak W Jyis pernieHus: OJTHOKPUTEPHUATIHBHON
3a/layil OmpejeNseM SYeHKH MOJ| MEPEeMEHHBIE X, X,,X,. g 3roro B sueiiky Al

BBoMM moanuch «llepemennnie», a cocemnue Tpu stueiiku Bl, C1 u D1 BBOaMM
3HAYEHUS MEPEMEHHBIX. DTO MOT'YT ObITh MPOU3BOJIbHBIE YKCIIAa, HAITPUMED €IUHUIIBI,
naiee oHU OyayT ONTUMHU3UPOBaThCA. Bo BTOpo# cTpoke 3a1aeM 1esieBble PYHKIUU.
B A2 BBoaum moamnuchk «lleneBbie», a B B2 dopmynoi «=2*B1+C1-3*D1» 3amaem
MEPBYIO LEJIEBYI0 PYHKIHUIO 2X, + X, —3X,. AHasmoruyHo B C2 u D2 BBoAUM BTOPYIO U
TPETHIO 1IeNIeBYI0 (QYHKIMIO, BBOJsS B C2 «=B1+3*C1-2*D1», a B D2 «=-
B1+2*C1+4*D1». B TpeThi0 CTpOKY BBOAMM JIEBbIE YACTH OrpanuueHuid. [{ns atoro
BBoJUM B A3 noanuck «Orpanunuenus», B B3 popmyny «=B1+3*C1+2*D1», B C3
bopmyny «=2*B1-C1+D1» u B D3 dpopmyny «=B1+2*Cl».

[IpenBapurenbHble OEHCTBUSA 3aBeplIeHbl. Bri3piBaeM HajacTpoiiky «llouck
pemenus» (Solver Add — in) B mento «CepBuc». Eciin 3TOro myHKTa MEHIO HET, TO
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BbI3bIBacM MeHIO «CepBuc/HancTpoiiku» u craBuM (DIakoK HAmpOTHB pasjiena
«[louck pemenus» (Solver Add — in), nosiBurcs myHkT «Cepuc/Ilouck pereHus»
(Cepsuc/Solver...), koTopslii cienyeT 3amyCTUTh.

Ha mnepBoM »sranme onTuMu3upyeMm IMepBylo IeneByro (QyHkmnuio. Ilocne
oTkpbITUs okHa «Ilouck pemenus» (Solver Add — in) B mosie «YCcTaHOBHUTH IICJICBYIO»
(Set Target Cell) craBum Kypcop U JelaeM CChUIKY Ha siueiiky B2, mienkas mo Hei
Mbiipl0. B okHe mosBurcs $B$2. B cBsasm ¢ Tem, uro meneBas (DyHKIMS
MaKCUMH3UPYETCs, Jajiee HYKHO MPOBEPUTh, UYTO (IAKOK HUXKE TIOJIS CTOUT
HANpOTUB HaanucH «PaBHOI MakcuManbHOMY 3HaueHuto» (Equal to ... Max ... Value
of: ). Ilocne craBum kypcop B moise «M3menss sueitku» (By Changing Cell) wu
o0BouM siueliku ¢ nepemeHHbiMU B1l, C1 u D1, Beinensis siueiiku ¢ nepeMeHHbIMU. B
none mosButhcst  $B$L:$D$L. B  HukHEH YacTH OKHA HAXOTUTCSA  IOJIE
«Orpannuenus» (Subject to the Constraints). [Iis Toro, 4To0Obl BBECTH OIpaHUYCHHS,
HaXXUBAIOT KHOMKY «Jl06aButh» (Add), oTkpoercst okHO «J[o0aBieHUE OrpaHUICHUS»
(Add Constraints). B nesom mnone «Ccpuika Ha sueiiky» (Cell Reference) BBoasr
CCBUIKY Ha JICBYIO YacTh MEPBOr0 OrpaHUYCHHS — sueiiky B3, B LleHTpalbHOM OKHE
ompeneisieM 3HaK > U B npaBoM «Orpanmyenus» (Constraints) mabupaem mpaByro
yacTh orpaHuueHus — uucio 1. Haxumaem «OK», BuIuM, 4TO OrpaHHuYCHHE
NOSIBUJIOCH B OKHe. Haxxumaem BHOBB «J[o6aButh» (Add), BBoguM «C3» «<» 1 «16.
BHoBr Haxmmaem «J/[ob6aButhb», BBOgMM «D3» «<» u «24». Jlns BBOAa
JOTIOJTHUTEIbHBIX OTPAaHHYCHHH X,,, >0,BHOBb HakuMaeM «J[00aBUTB», CTaBUM
Kypcop B JeBoe mosie u o6Boaum stueiiku Bl, C1 u D1 (pesymsrar $B$1:$D$1) B
CpelHEeM OKHE CTaBUM «>» W B mpaBoMm uucio 0. Jlns 3amycka BBIYHCIICHHI
HaXUMaeM KHOMNKY «BwimosauTh» (Solve). [losiBisercs HaAMMCh, 4YTO pEIICHUEC
HaiineHo (Solver Found a Solution). Beioupaem «CoxpaHUTh HalWJCHHOE PEIICHHUEY
(Keep Solver Solution) u «OK» Bugum pesynbtat: B stueiikax Bl, C1 u D1 BumHb
3HAYEHUSI MEPEMEHHBIX X,,X,,X;, COOTBETCTBYIOLME ONTUMAJIbHOMY pemieHuto: 11,2;
6,4 u 0. B sueiiku B2 — 3Hauenue ueneBoit Ppyukiuu 28,8.

Ha BTOpOoM »Tame omntumusupyercss Bropas neneBas ¢GyHkius. OnHako,
MEPBYIO, B COOTBETCTBHE C METOJIOM IOCIIEIOBATEIBLHBIX YCTYIIOK, MOXHO YXYALIUTh
MIEPBBIM KPUTEpUl HA BEJIMUMHY HEe Oojee, yeM 01=4. [lo 3Toif nmpuynHe, HA BTOPOM
miare, 3HaueHUs B sueiike B2 (rme xpaHuTcs mepBas 1ieneBas (QYHKIUSA, KOTOpas
MaKCUMH3UPYETCs) MOXET ObITh 3HAa4YCHHWE, HE MeHbinee, dem 28,8-4=248.
Be3eiBaem Hajctpoiiky «Cepsuc/Ilouck pemenus» (Cepsuc/Solver...), Bugum, 4to
BCE NPEXKHHE JaHHBIC OCTAIUCh BBEJICHHBIMU. MEHSIEM CCBUIKY Ha IEJICBYIO
¢yuknuto. CtaBuM Kypcop B moiie «YcraHoBUTH IeneByro» (Set Target Cell) wu
nieikaeM 1o sdeiike C2, B KOTOPOM HAXOJUTCS CChUIKA HAa BTOPYHO IIEJICBYIO
¢yuknuto. Tak, kak BTOpas IeJieBasi MHHUMHU3UPYETCS, TO CTaBUM (JIaXKOK B TIOJIC
HANpOTUB Hajamucu «PaBHOW MUHUMabLHOMY 3HaueHuto» (Equal to ... Max ... Value
of: ). BBoguM JOMOJIHUTEILHOE OTPAHUYCHHE, CBSI3aHHOE C YCTYIKOHW MO MEPBOMY
kputepuro. [TepeBoaum kypcop B mose «OrpannyeHus» (Subject to the Constraints) u
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HaxuMaeM KHONKY «JlooaButk» (Add), mpaBee mons. B mosBHBHIEMCS OKHE
«/lobaBnenue orpanuuenus» (Add Constraints) B Tpex oknax (ciieBa Ha IpaBo)
BBOJUM JaHHble «B2», «>», «24,8». Pe3ynpTaT — nepeMeHHbIe x,,x,,x, paBHbI 10,2;
44; 0. Bropas neneBas ¢ynkius paBHa 23,4 (suciika B2). [lepBas paBHa cBOGMY
MUHHMaIbHOMY 3HaucHHI0 24,8 (sueiika C2).

Ha tperbeM sTame penaeM YCTYNKy IO BTOpPOMY KpHTEpHIo. Benudwna
YCTYIIKH paBHa 02=5. Tak, kak BTOpast GyHKIHUSI MUHUMHUZUPYETCS, TO €€ 3HaUCHUE HE
JIOJKHO — mpeBblmath 23,4+5=28,4. BreeiBaeM Hajactpoiiky «Cepsuc/Ilouck
pemenus» (CepBuc/Solver...). Mensem ccbUIKy Ha IeneByr0 ¢QyHKIH©O. CTaBuM
Kypcop B moJie «Y craHoBuTh 1iesieByto» (Set Target Cell) u menkaem no siueiike D2, B
KOTOPO¥ HaXOJUTCS CChUTKA HA TPEThIO IEJIEBYIO QYHKIMIO. Tak, Kak TPEeThs IejieBast
MaKCUMH3UPYETCS, TO CTaBUM (IKOK B TOJC HANpOTHB HaAmucu «PaBHOM
MakcuMmaibHOMy 3Hauenuto» (Equal to ... Max ... Value of: ). Beogum
JIOTIOJTHUTEIPHOE OTPAaHUYCHUE, CBS3aHHOE C YCTYNKOH IO BTOPOMY KPHUTEPHIO.
ITepeBoaum kypcop B mojie «Orpanudenus» (Subject to the Constraints) u Haxxumaem
kHOTKY «J[o6aBuTh» (Add). B nosiBuBmemcs okue «J{obasnenue orpannuenus» (Add
Constraints). BBogum gaHHbIe «C2», «<», «28,4». Pe3yiabpTar — MepeMEHHBIC X,,X,,X,
pasubl 10,76; 6,62; 1,11. [leneBsie GhyHKIIMU paBHBI, COOTBETCTBEHHO, 24,8; 28,4 u
6,93. D10 OKOHYaTEILHBIN OTBET. Bce MOMONTHUTENBHBIE YCIOBUS COOTIOICHBI.

2. [lopsiioK BBITIOJTHEHUS! PaOOTHI U COJEPKAHUE OTYETa
[Topsiiok BhINMOTHEHUS! paOOTHI:
1) pemuTh METOIOM MOCIIEAOBATEIBLHBIX YCTYIOK JIBYXKPUTEPUATBbHYIO 33124y,
MPE/ICTABIICHHYI0 MATEMAaTUYECKON MOJIETBIO!

Z, =X, —3X, = max;
Z, =2X, —2X, — min;

3X, +5X, > 2;

X, +X, <171,

X, =X, <=1
X, 20; x, 20.

Ycrynka no nepBoMy KpUTEpPHUIO ONTUMU3AIMHU paBHA 01=2.

2) pemmTh 3amady. MOJOYHBI KOMOWHAT, WCCIICIOBAB KOHBIOHKTYPY
MECTHOTO pBIHKA, PEIIWI BBIMTYCKAaTh HOBBIM BHUJ HOTYpTa, KOTOPBIM OBLT Obl
KOHKYpEHTHO criocoOeH. [Ipu sTom, HeoOXoaumMo pa3paboTaTh IJIaH OpPraHHU3ALUU
MPOU3BOJACTBA JJIsl BBINyCKa JaHHOro mnpoaykra. OCHOBHBIMH 3aTpaTaMHd Ha
pa3paboTKy SIBISAIOTCS 3aTpaThl HA MOJIEPHHU3AIMI0 00OPYJOBAaHHME X U 3aTpaThbl Ha

Hay4dHble HccienoBanus y. llpu uccienoBaHMM yCTAHOBIIEHO, YTO CEOECTOMMOCTH

CIIMHHLBI IPOAYKIMH [IPH 3TOM OYJIeT 3aBHCETb OT 3aTpar kak (% Y)=12+ax+by 4

KaueCTBO NPOAYKUMH Kak =07X+d  Crapurcs 3ajaua MuHMMH3MpOBATH

ceOectonMocTh  (IIEHy) MaHHOTO TMPOJYKTa K  MAaKCHMHU3HPOBATh KauyeCTBO
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BBIITyCKaeMOM mpoayKuuu. M3 AByX 1eneBbIx (YyHKIHUA OCHOBHOM CUMTAeTCs II€HA
(cebecronmocTh mponykiwu). [lo (akTopy «IieHa» MOXHO CciAelaTh YCTYIKY 3
JICHE)KHbIE €AUHULIBI. PemmMTh 3a1a4y METOAOM IOCIIEA0BATENBHBIX YCTYIIOK U HAUTH
ONTUMAJIbHBIC 3HAUCHUSI (DAKTOPOB X U Y, a TAKXKE 3HAUCHUS 1[eJIeBbIX QYHKIUN, eClu
Ha (aKTOPBI HATTOKEHBI OTPAHUYECHUS .

5x+ 4y <40;

2X+Yy2>8;

0<x<6;, y=>0.

I/ICXOI[HLIG JaHHBIC B3AThb B 3aBUCHUMOCTH OT BapHaHTa U3 Ta6J'II/II_IBI.

Bala|b|c|d|Baja|b|c|d
p. p

1 (1(2|4|14|7 (24|21
2 |3/2|1|2| 8 (34|22
3 12(4|1111|91(2|1|4)|2
4 (21211211022 |2|1
5 13(4|12]2|11|3|1|4
6 [3/4|3|3]12|3[3|2|2

Conepxxanue oTdyera:

1) uenb paboThI;

2) 3a7aHKe Ha JJabOpaTOPHYIO PabOTY IJIs CBOCTO BapHaHTa,

3) anropuTM perraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;
4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOIIPOCHI

1. 3agay onTUMAIEHOTO MTPOrPAMMUPOBAHUS .

2. llpumenenue Haactpoiiku MS EXCEL «llouck pemieHuss» Ui pelIeHUs
ONTUMU3AIMOHHBIX 3a/a4.

3. 3a7aya ONTUMAJILHOTO PACIIPEICIICHUSI PECYPCOB IPHU MPOU3BOICTBE.

4. 3amava 00 ONTUMAIILHOM COCTABJICHUN CMECH.

5. 3agauu 3arpy3Ku 000pyI0BaHUS U IPYTHX.

6. JIBoiicTBeHHas 3aay4a, ee perienue u anainus B EXCEL.

/. TpaHcriopTHas 3a/1a4a.

8. 3a1auu MHOTOKpUTEPUAIIBHON ONTUMHU3ALIUH.



JlabopaTopnas pa6ora Ne 6
«MeTonbl IPUHATHS YIIPABJICHYECKUX pelleHuii»

Lenb paOoThl: 3HATh OCHOBHBIE MOHATHS TEOPUU MPUHATHSL PEIICHUA U METO b
TEOPHUH UTP.

1. KpaTkue TeopeTuuecKue CBEeICHUs

[Ipenanonoxum, 4To UTPOK A UMEET 1 YUCTBIX CTPATETUN, KOTOPhIE 0003HAYUM
A, A,....,A . PesynbraT BbIOOpa (BBIUTPHINI WIrPOKA) 3aBHCUT OT TOTO, Kak OyAeT
pa3BUBATBCA CHUTyalus, HAa KOTOPYIO WIPOK IIOBIMATH HHU Kak HE MOXKET.
[Ipenmnosioxkum, 4ro UrpoOK BBIACISAET M BApUAHTOB Pa3BUTUSA CUTyallMH, KOTOPBIC
0003HaYuUM S,,S,,..,S,. JlaHHbIe BapuaHTBl B TEOPUM NPUHSITHS PEIICHHN HA3bIBAIOT
«Cocmoanuamu npupoovr», T.K. B OOJBIIMHCTBE pEAJbHbIE 3aJaud 3TOr0 THIIA
CBS3aHbl C  NOTOJHBIMM, KIMMATUYECKUMH, COLMAJIBHBIMU W  APYTUMH
HEOIIPEICIIEHHOCTSMM.

JlomycTuMm, 4YTO W3BECTCH pe3yjibTar it urpoka A  (BBIpaKEHHBIN
KOJIMYECTBEHHO) IPU KaXKI0H anbTepHaThBa A M pa3BUTHHU cuTyanuu Bj. O6o3HaunmM
ero a;. [Tomrygaem mMatpuiy A=(a;), KOTOPYIO Ha3bIBAIOT MATPUIICH BBIMIPBIIICH UITH

MATpULEH IIOTEPh, B 3aBUCUMOCTH OT TOI'0, MAKCUMU3UPYETCSA WA MUHUMHU3UPYETCS
pe3yJIbTaT I UTPOKA.

B cootBeTcTBUM ¢ pealbHBIMU YCIOBUSIMH, CYIIECTBYET HECKOJIBKO KPUTEPUEB
BbIOOpa cTpaTteruu. Jis Oosiee HArSJHOTO OMUCAHUS STUX METOJ0OB, PACCMOTPUM UX
Ha npumepax. M3yuuMm cHaudama KpUTEpUU MaKCuMu3auyuu pe3yibrara, Korja
TIOKa3aTeNM IPUBJIEKATENBHOCTH 8, YeM Oonbuie, mem iyyue ol uzpoka A.

IIpumep. upektop TOprooi GupMbl, NpoAaroieil OBITOBYIO TEXHUKY PEIIHII
OTKPBITh NMPEACTABUTEIHCTBO B OOJACTHOM IIEHTpE. Y HEr0 UMEIOTCS CTpaTeruu JIinoo
co3/71aBaTh COOCTBEHHBIN Mara3uH B OTACJIbHOM MOMEIIEHUHU, JIUOO OpraHU30BHIBAThH
COTPYAHMYECTBO C MECTHBIMU TOPrOBBIMU ILIEHTpaMu. Bcero MoXHO BBIIETUTH D
cTpareruit pemenus: A, A, A, A, A. Yciex ToproBoit pupmbl 3aBUCUT OT TOTO, KaK
CJIOKUTCSl CUTYyallMsl Ha PBIHKE MPEAOCTABISIEMBIX YCIYr. DKCIEPThl BBIACISIOT 4
BO3MOXKHBIX BapUaHTa pa3BUTUA cutyauuu S,,S,,S,,S,. [IpuObuib hupMel s Kaxaou
aIbTEPHATHUBBI IPU KaXKAOH CUTYalLlH IIPEICTABICHA MAaTPUIICH BEIMTPBIMEH a; (MIIH.

p./ron).

Bj Sl 82 83 84

4i
A 8 12 14 |5
A> 9 10 11 10
As 2 4 9 22

Ay, |12 114 |10 |1
As |15 |6 / 14
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PaccMOTpuM OCHOBHBIE KPUTEPUM, MO3BOJSAIONIME BHIOMPATh ONTUMAJIbHYIO
CTpaTEruIo UrpokKa.

MakcuMuHHBIN KpuTepuil Bajibaa onTHMAJIBHOCTH CTPATEerHid

JlaHHBI KPUTEPUM OCHOBBIBAECTCA HA MPUHIIUIIE MAKCUMAIBHOTO MECCUMU3MA,
TO €CTb Ha MPEIOJIOKEHUHU, UYTO CKOPEE BCETr0 MPOU30MIET Haubosee XyIIIuil
BAPUAHT pPa3BUTUA CUTyallMUM WM PUCK HAUXyAUIEr0 BapHaHTa HYXKHO CBECTH K
MUHUMYMY. {7151 mpuMeHeHUs] KpUTEPHsS HYXKHO JUTsI KaXJI0W aJbTepHATHBBI BBIOPAThH
HAMXYJIIIANA TI0Ka3aTellb MPUBICKATEIILHOCTH «; (HaMMEHbBINEE YHCIO B KaXIOU
CTPOKE MATPHIIBI BBIMIPHIIICH) ¥ BbIOpPATh Ty adbTEPHATHBY, I KOTOPOW 3TOT
[1I0Ka3areib MAaKCHUMAaJIbHBIN. s Hauero npumepa:
o, =5 0a,=9%0;=2,a,=1 a, =6. BugHo, 49ro HamwiydmiuM W3 HaUXYIIIUX
nokaszatesei 0bnanaer crparerus A, , Ans Hee o, =9 HauOoJbLIeE.

Kpurepnii Casuaxa

O ocHOBaH Ha INPUHOUIIC MUHUMHA3AIUHU IIOTCPb, CBA3AHHLIX C TCM, UTO UI'POK
MNPpHUHAI HC OITHMAJIbHOC PCIICHHUC. I[HH peUIiCHUA 3aJauv COCTABJISACTCS MaTpHIa
IOTCPb, KOTOpasA HA3BIBACTCA Mampuuet"t PUCKO8 r1;, KOTOpas IIOJYy4acTCsa U3
MaTpUulbl BBIHFpLI].HGﬁ a; IIYTCM BBIYMTAHUA W3 MAKCHMAJIBHOI'O 3JICMCHTA KaKAO0I'0

CTOJIONA a™ = max(a;) BCEX OCTAJbHBIX 3JIEMEHTOB. B paccmMaTrpuBaeMoM IpuMepe 3Ta

MaTpuIla €CTh:

B | B. | B, | By | Ba
4
A 7 2 0 17
A 6 4 3 12
A3 13 |10 |5 0
Aa 3 0 4 21
As 0 8 7 8

Hanee, nmmd KaxJOW anbTEpHATUBBI ONpPENEIAEM BEJIMYUHBI [, PaBHbIC
MaKCUMaJIbHOMY PHUCKY (HamOoJIbIliee YUCIIO B KaXKIOH CTPOKE MATPHUIBI PUCKOB) U
BBIOMPAIOT Ty ajlbTEPHATHBY, JUIsI KOTOPOW MaKCHMAaJIbHBIM pUCK MHUHHMMalieH. B
HaueM npuMmepe:. S, =17, B, =12; p, =13, p,=21 p; =18 wMuHumMaipHo f, =12.
[IpuHrMaeM anpTepHATHBY A> .
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Kpurepuii I'ypBuna

DOTO camblii YHUBEpPCAJIbHBIA KPUTEPUW, KOTOPBIA TO3BOJIAET YNPABIATH
CTETNEHBIO «ONMTUMHU3MA - IECCUMHU3Ma» UTPoKa. BBeem HekoTopbIit KOahHUIIMEHT a,
KOTOPBIM HA30BeM Kodghgpuuuenmom oosepusa win Kod3PQGUIMEHTOM ONTUMHU3MA.
O10T KO03(G(OUIHUEHT MOXHO HHTEPIPETUPOBATh KaK BEPOSITHOCTb, C KOTOPOM
MPOU30MIET HAWITYUIINM U1 UTPOKA UCXO. McXoas U3 3TOro, HauXyAIIMil BapuaHT
MOXHO OXHuJath ¢ BeposTHOCThIO (l-a). KoaddurnueHnt moBepus o mokas3bIBaeT,
HAaCKOJIBKO HWIPOK MOXKET YIPAaBIATh CUTyallUed U B TOW WIM HHOW CTEIIEHU
paccuuThIBa€T Ha OJarompusiTHBIA Uil HEro ucxod. Eciau  BepodaTHOCTU
OnaronpuaTHOM U HeOmaronpusTHOU cutyauuu aus JI[IP paBHbl, TO cnetyeT NpUHATDH
a=0,5.

Jlns pean3anvu KpUTEpHUs ONPEACIAIOTCS HAWIydlllde & W HauxXyJAlue a;
3HAYEHUE KaXKJOM albTepHaTUBE MO QopMmynam a; :m?x(aij), a; :mjin(aij). Hanee,

BBIYUCIISIOTCS DYHKIIUU MTOJIE3HOCTH 10 (hopMyIIe:
F.=a -a+a, -(1-«a) .

Boibupaercss Ta anbTepHaTHBA, A KOTOPOM  (YHKUIMS TMOJE3HOCTU
MaKCUMAJIbHA.

[Ipennonoxkum, 4YTO Il HAIEr0 IPUMEpPa HMIPOK JIOCTATOYHO YBEPEH B
MOJIOKUTEIIBHOM PE3YyJIbTaTE U OLIEHUBAET BEPOSATHOCTH MAKCUMAJIBHOIO YCIIEXa B
o=0,7. Torna:

F,=14.0,7+5-(1-0,7) =113;
F,=11.0,7+9-0,3=10,4;
F,=22.07+2-03=16,0;

F, =14-0,7+1-03=10;

F, =15-0,7+6-0,3=12,3.

B cooTBercTBUM C pacueTamMH UTPOKY CJIEAyeT BBIOpAaTh ajbTEpHATUBY As.
Ecnm ke, Hampumep, UIpDOK HE OYE€Hb YBEPEH B IOJIOKUTEIBHOM HCXOAE H
pacieHuBaeT ero BeposATHOCTh nopsiika oe=0,2, To (yHKIMH MOJIE3HOCTU PABHBI:

F,=14-0,2+5-(1-0,2) =6,8;
F,=11.0,2+9-08=94;
F,=22-02+2-08=6;
F, =14-0,2+1-0,8=36;
F, =15-02+6-08=78.
BunHo, 4T0 B 3TOM ciiydae clelyeT NPUHATh A, AJi1 KOTOPOro QyHKIIHS
MOJIE3HOCTH MaKCHMaJbHa.

Cnenyer otmetuth, uto npu o=0, xkputepuii ['ypBuna nepexoguT B
MecCUMUCTUYECKU KpuTepuil Banbaa, a npu o=1 — B KpuTepuil MaKCHMAaJIbHOIO
ONTUMHU3MA.
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Kpurepuii Jlaniaca.
OH OCHOBaH Ha MPEIINOJOKEHUU, YTO KaXIbli BapUaHT pa3BUTHS CUTyalUH
(COCTOSIHUSI  IIPUPOJIBI») PpPaBHOBEpPOATEeH. [lodTOMY, MJIsl TPUHATHS pEIICHUS,
HEOOX0JMMO paccUuTaTh (QYHKIMIO TOJIE3HOCTH F, s KaXXI0il albTepHATHUBHI,

paBHYIO cpeaHeapu(PMETUYECKOMY I[OKa3aTesield MPUBJICKATENIbHOCTH IO KaXJIOMY
«COCTOSIHHIO TTPUPOIBI»

1 m
Fi_a;aij'

Boibupaercst Ta crparterusi, s KOTOpol (yHKIHS MOJE3HOCTH MakcuMmanbHa. J[is
IpuMepa.
R=74

FR=%
F=Y
F=1

F,=1,(5+6+7+14)=105.

BuaHo, Yro (¢yHKIOUA TMOJE3HOCTH MaKCUMallbHa JUIsl CTpaTteTuu As,
CJICJIOBATEIILHO, €€ PALIMOHAIBLHEE BCETO NMPUHSTh.

on

8+12+14+5)=9,75

oy

9+10+11+10)=10;

=

2+4+9+22)=9,25

ey

12+14+10+1)=9,25

Kpurepuit MakcuMaJIbHOT0 ONITUMHU3MA

Haubonee mpocToii KpuTepuil, OCHOBBIBAIOIIUIICS Ha UJAEE, UTO UTPOK, UMes
BO3MOXXHOCTb B HEKOTOPOM CTENEHHU YIPABIATH CUTyallMEW, PacCUUTHIBACT, 4TO
MPOU30MIET TAKOE PAa3BUTHE CHUTYyallMM, KOTOpOE JUJIsi HEro sBIsieTcss Haumbolee
BBITOAHBIM. B coOTBEeTCTBUM €  KPUTEpUEM  NPUHUMACTCSA  CTpATErus,
COOTBETCTBYIOIIAs] MaKCUMAJIIbHOMY 3JIEMEHTY MaTpullbl BbIMrpbimen. Jliud
MPUBEJICHHOTO IPUMEPA 3TA BETUYUHA @,, =22, TO3TOMY BbIOUpAEM CTpaTeruio A,.

B cnydae, ecinu 1mokaszarenb INPUBIICKATEIBHOCTH 10 KPUTEPUIO a;
munumuzupyromesn (vem menvuie, mem ayuuie 015 uepoKa, HaPUMEpP 3aTPAThl, PHCK
U JIp.), TO KPUTCPUHM TPHUHITHS ONTHUMAIBHOTO PEIICHUS HECKOJBKO MCHSIOTCS.
Paccmotpum str oTiimyus.

[Ipumensis  kpurepuit Bansoa HEOOXOOUMO BBIYUCIATE MaKCHUMAalbHBIN

MoKa3areiab KaXJI0H aJbTepHATUBBI (CTPOKHM) «; W NMPUHUMATh AIBTCPHATUBY, TIC

ATOT MOKa3aTejab MUHUMAaseH. Marpuiia puckoB B Kputepun Cr6udica moaydaercs B
pe3yJIbTaTe BBIYMTAHMSA M3 Ka)KAOTO BJIEMEHTA MAaTPHUIBl IIOTEPh a, MHHUMAJIbHOIO

AJIEMEHTa KaXXJ0ro CToJoIa ai™ =miin(aij). Jna peamusanuu kpurepusa Iypeuua
BBIUHCISIFOTCS ~ MAKCHUMAJIbHbIE W MHUHUMAQJIbHBIC IIOKa3aTeny JUI  KaXJOU

aJbTEPHATUBBI &, = max(aij), a, = m,in(aij) U QYHKUIUU TOJIE3HOCTH PACCUUTHIBAIOTCS
J J
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no ¢opmyne: F =a -a+a’ -(l-«). BoiOupaercs anpTepHaTMBa C HaWMEHbILIEH

¢ynkuuei noneznoctu. Kpurepuit Jlanaaca onpenenser oNTUMaIbHOE PELICHUE 10
MUHUMAJIbHON (QyHKUIMU Tosie3HOocTH. Kputepuit makcumanvnozo onmumusma
MIO3BOJISIET ONPEACIUTh ONTUMAIBHOE PELICHUE, COOTBETCTBYIOLIEE MUHUMAIbHOMY
DIIEMEHTY MATPHIIbl BRIMTPHIIICH (KOTOPYIO B CIIydac MUHHUMH3AIUH YaCTO HA3bIBAIOT
MaTpHuIleii moTepb). PaccMoTpuM npumep.

IIpumep. Hedtsinas kommanusi coOupaeTcs MOCTPOUTH B pailloHe KpailHero
ceBepa HedTaHyro BeImKy. Mmeercs 4 mpoekra A, B, C u D. 3arparsl Ha
CTPOUTENILCTBO (MJIH. py0.) 3aBHCAT OT TOrO, Kakue MOTOIHBIC YCIOBHs OyayT B
NepHoJI CTpouTeNibcTBa. Bo3mMokHb 5 BapuaHnTtoB noronsl S,, S,, S;, S,, S;. BeiOpathb
ONTUMAJIBHBIA MPOEKT ISl CTPOUTENBCTBA UCIIONB3ys Kpurepuu Jlamutaca, Banbna,
MakcuMalibHOro ontummuima, Caumxka u ['ypBuna npu o =0,6. MaTtpuna 3artpar
MMEET BUJ!

A; ] S1 |S; |S3 |Ss | S5
A /7 (12 (8 |10 |5
Ay 9 |10 |7 |8 |9
A; 6 |8 |15 |9 |7
Ay 9 |10 |8 |11 |7

Kpurepuit Bansoa: cpeny Hauxyamumx BapuanToB o1=12, a,,=10, a3=15, a,=11,
HaWJTy4IIIHN COOTBETCTBYET 0,=10, crieoBaTeIbHO MPUHUMAEM albTEPHATUBY A,.
Kpurepunu Cr6udairca nmeer MaTpuily pucKoB:

Aj i S1 |S2 |S3 |Ss4 | Ss
A 1 (4 1 |2 |0
A, 3 |2 (0 |0 |4
Az o |0 8 (1 |2
Ay 3 |2 |1 (3 |2

MakcuManibHbIE 3JIEMEHTHI JUIA Ka)XJO0TO KPUTEpPHs MaTpULbl PUCKOB PABHBI:
B1=4; B2=4; B3=8; B4=3. [IpuHUMaeM cTpaTEr1ut0, COOTBETCTBYIOIYI0 MUHUMAILHOMY
3HA4YCHUIO [34=3, TO €CTh Ag.

B cootBerctBuM ¢ kputepun I'ypBuna Ha ypoBHe « = 0,6, QYHKIIMHU TOJIE3HOCTH
PaBHBI:

F,=5-06+12.04=78; F,=7-0,6+10-0,4=8,2;

F, =6-06+15-04=9,6; F,=7-0,6+11-0,4=86.

[IpuHMaeM aabTEpHATUBY A, ¢ HAUMEHbIIEH QyHKIMEN none3HocT F, =7,8

Kpurepuii Jlannaca.



37

F,=(7+12+8+10+5)/5=8,4;

F, =(9+10+7+8+9)/5=8,6;

F,=(6+8+15+9+7)/5=09;

F, =(9+10+8+11+7)/5=09.

Crnenyet BbIOpaTh alIbTEPHATUBY Aj.

Kpurepnit maxcumanonozo onmumuszma. COOTBETCTBYET CTpaTEruu, Ui
KOTOpPOW @; MHHMMAJIBHOE.

2. [lopsiiok BBITIOJTHEHUS! PaOOTHI U COJEP)KAHKUE OTYETa

[Topsiiok BhINONTHEHUS! paOOTHI:

1) Beimoanuth mpumep 1. JlupekTop (UHAHCOBOW KOMIIAHHHM IPOBOIMT
PUCKOBaHHYI0 (UHAHCOBYIO omepauuio. CrpaxoBas KOMIAHUS Ipejjiaraet
3acTpaxoBaTh CHEJIKY M TMpejuiaraeT 4 BapuaHTa CTpaxoBKH: A, A, A, A,.
Kommencanus ymepba A Kax[oro BapuaHTa 3aBUCUT OT TOro, Kakol U3
BO3MOXHBIX CTPaxOBBIX CIIy4aeB TMpOHU3OLIea. BBIACNAIOT 5 BHAOB CTPaxXxOBBIX
ciy4aeB: S, S,, S, S,, S.. Kommnerncanuu (Thic. y. €.) JUIA KaXIOro BUAA CTPaXOBKH

IIPY KaXKJIOM CTPaXOBOM CIIy4ae COCTABJISIIOT MATPUILYy BBIUTPBILIEH BUIA!

AS; St | S | S3 | S4 | Ss
A 43 22 42 49 45
A, 41 37 40 38 42
Az 39 | 48 37 42 36
Ay 37 29 32 58 41

Bri0path HamnydInyto aqbTepHATUBY, UCNONB3Ysl Kputepuu Jlamnaca, Banpja,
MakcuManbHoro ontumusMma, Coumka u ['ypBuna npu kodpduiieHte noBepus
a=04.

BBo/iuM faHHBIE B JIEKTPOHHYIO TAOIHIy M TOTOBUM MOJINKCU B SYEHKAX IS
JalbHEHINEro pacyera COrlIaCHO PUCYHKY:

LA B C D E E G H | J Ko
|ALS] 31 52 53 34 56 Nannaca Banepa  Makc.Ont | Caengxa [ypedya
_M 43 2 42 49 45
A2 41 37 40 33 42
A3 39 48 37 42 3
Ad 37 29 32 58 4
MaTpuua puckos TyLWan aneTepHaTHES
ANS] 51 52 53 54 55

Al

G0 E0 | T O e 00—

EEE

e

Boruncnisiem ¢yHkiuu nosne3HocT s kpurepus Jlamnaca. s 3Toro ctaBum
Kypcop B siueiiky G2 u BBOIUM (OpMYJy, YCPETHSIONIYIO 3HAUEHHUs IOKazareneiu
MPUBJICKATEILHOCTH MO TNEpBOM anbTepHaTtuBe. JlJis 3TOro BBI3BIBAEM MacTepa
GyHKUMMA, HaXXuMasg Ha KHOIKY U BblOMpaeMm B kaTeropuu «CTaTUCTUYECKHE»
¢ynkuuo «CP3HAY», B kauecTBe apryMeHTa (yHKUMU yKa3biBaeM siueiiku B2:F2,
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o6Bomst mx kypcopoM. Haxmmaem OK, Buamm pesynaptar 40,2. ABTO3aIONHAECM
saueriku G2-G5, mepeTtackuBas HIKHUM TpaBblid yrojok siuediku G2. BugHo, yto
HaunOonbInas Gynkuus nonesnoctu 40,4 nns anerepHatuBbl A3. BBoaum B G6: «A3».

Hns  kputepus  Banpga — BbUMCIIIEM — HAaUMEHBIIME  TOKa3aTeNH
MIPUBJIEKATEILHOCTH ISl KOKIOW anbTepHaTHBEI. Jljis aToro BBoguM B H2 dyHKIMIO
MUH c¢ aprymentamu B2:F2: «=MWH(B2:F2)» (xaBbluku HE BBOIUTH!).
Asrtozanonusem Ha H2-HS. Beibupaem anpTepHaTHBY, I'/I€ pe3yJbTaT HauOOIbIIHMA.
Oto 3HaueHue 37 ais anbTepHAaTUBB A2, BBoauM B HG: «A2».

JUis  xkpuTepuss MaKCUMaJIbHOTO ONTHUMH3Ma HaxXxOJUM MaKCHUMAaJIbHbIE
BBIMTPBIIIM JJIs KOKI0H anbrepHaTuBbl. BBogum B 12 popmyny «<=MAKC(B2:F2)»,
aBTo3amnoiiHsieM Ha |12-15. BriOGupaeMm anbrepHaTUBY ¢ HAUOOJIBIINM MTOKa3aTeNIeM, 3TO
A4, BBomuM B 16 «Ad».

Jliis kputepusi CaBuaka HEOOXOAMMO MOCTPOUTH MATPUILy PUCKOB. J{Jist 3TOrO
cTaBuUM Kypcop B sueiiky B8 u BBomum dopmyny «=MAKC(B$2:B$5)-B2»,
aBTO3arMoJIHsIEM pe3ynbTaT Ha siueiiku B8-F11. /lanee HaxonuM MaKCHUMAaIbHBIA PUCK
JUISL KaXJ0M anbTepHATHBBI. {71 3TOro cTaBUM Kypcop B siueiiky J2 u BBOJIUM
«=MAKC(B8:F8)», aBro3anoinsem pe3yiabTar Ha J2-J5. BeiOupaem anbTepHaTUBY C
MUHHMaJIbHBIM pUCKOM, 3T0 A3. BBoguMm B J6: «A3».

Jlis kputepus ['ypBunia Hy>)kHO HauOOJIbIIEe 3HAUCHUE KaXI0W albTePHATHUBBI
YMHOXHUTH Ha o (10 YCIOBHUIO o=04), HAUMEHbIIee Ha (1-0) U pe3ysbTaThl CJIOKHTh.
BBonum B K2 dpopmyny:

=MAKC(B2:F2)*0,4+ MUH(B2:F2)*0,6
u aBTo3anosiHseM pesyiabraT Ha K2-K5. BpiOupaem anpTepHaTHBY ¢ HaumOoOJblIEH
¢bynkuueit noneznoctu. Ito A3, BBoauM K6: «A3». 3anaua pereHa.
PaccmoTpuM Tenepb METOJ pelIeHUs 3aJayd B Clly4ae MUHUMU3ALHUKU KPUTEPUS —
«4Y€M MEHbIIIE, TEM JIYUIIIe.

2) BBINOJHUTH npumep 2. depmep, uMmest B apeHe OOJbIINE UIOMIAIU 0] TIOCEB
KYKypy3bl, 3aMETWUJI, 4YTO BJIAXKHOCTH TIOYBBI B CE30H CO3PEBAHUS KYKypy3bl
HEJI0CTaTOYHO, YTOOBI MOJYYUTh MaKCHUMAaJbHBIM ypokail. DKCHepThl COBETOBAIU
(dbepmepy MPOBECTH APEHAXKHBIE KaHAJbl B MEPHOJ KOHIIA BECHbI — Hayasa JIETa, 4TO
JOJDKHO 3HAUUTENbHO TOBBICUTH Yypokail. bBbUIM nOpennokeHsl S MPOEKTOB
JPCHAXHBIX KaHAJIOB: A, A,, A, A,, A, 3aTpaTbl Ha KOTOPBIC 3aBHUCAT OT NOTOJHBIX
YCIIOBHM B MEPUOJ BECHA — JIeTO. BO3MOXHBI BapuaHTHI: S; — JOXKIJIMBAsi BECHA U
JNOXKIJIUBOE JIETO; Sp; — JOXKAJIMBasg BECHA M CyXO€ JIeTO, S3 — cyXas BECHa M
JOKUTUBOE JIETO; S4 — CyXasi BECHa U cyxoe JieTo. Martpuia 3atpat uMeeT BUJ:

A Sy S, S3 S4

Ay 21 12 22 25
A, 20 21 18 19
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Az 16 33 14 17
Ay 23 16 19 24
As 15 16 24 26

BriOpath Hamnydlyio aabTepHATUBY, UCIONBL3Ys Kputepuu Jlamnaca, Banpja,
MakcuManbHoro omntumusMma, Coumka u ['ypBuna npu kodpduiiente noBepus
a=07.

BBojuM faHHBIE B JIEKTPOHHYIO TAOIHIy M TOTOBUM MOJINUCU B SYEHKAX IS

JAJIbHCHUILIETO pacyeTa COrJIaCHO PUCYHKY.

T e L
AT 51 52 33 54 Nannaca Banega  |Makc.Ont|C3ewgxa |[ypedua
Al 21 12 2 25
A2 20 21 18 19
Ad 16 33 14 17

A5 15 16 24 26
MaTpHUa pHCcKoE Tly4Ian aneTepHaTHER
Al 51 52 53 4

Al

[ on)
[9%)
o
oo
™~
=

o

ka

HEES
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Boruncnsiem ¢yHkiuu nosne3HocT s kpurepus Jlamnaca. s 3Toro ctaBum
Kypcop B suciiky F2 u BBoguM dopmyny: «=CP3HAU(B2:E2)», aBTo3amoyiHsieM Ha
B2-E6. Hawnyumieit B JaHHOM cilydae CUYUTAeTCSl ajlbTE€PHATUBA C MUHUMAILHOU
(dbyHKIMEN Moae3HOCTH, 3T0 A2. BBoguM B F7: «A2».

s KpuTepus Banbna BBIYUCIIIEM HauOoJIbIIINE II0Ka3aTenn
MIPUBJIEKATEILHOCTH ISl KOKIOW anbTepHaTHBBI. JIjis aToro BBoauM B G2 (pyHKIIHIO
«=MAKC(B2:E2)», aBrozanomusiem Ha G2-G6. BbiOupaem anbTepHATHBY, TIJIe
pe3yabTaT HAaMMEHbIHM, BBOIUM B G7: «A2».

Jljis KpuTepusi MakKCUMaJIbHOTO ONTHMHM3Ma HAaXOJUM MUHHMAJIbHBIE 3aTpaThl
I Kaxaod anmpTepHaTHBB. BBogum B H2  dopmyny «=MUH(B2:E2)»,
aBTo3anosiHsieM Ha H2-H6. BriOupaem anpTepHATHBY C HAMMEHBIIUM IOKa3aTEleM,
BBOOUM B H7: «Al».

Jlis kputepusi CaBuaka HEOOXOAMMO MOCTPOUTH MATPUILY PUCKOB. J{Jist 3TOrO
craBuM Kypcop B sueiiky B9 wu BBOommM (opmyny «=B2-MHWH(B$2:B$6)»,
aBTO3anoJIHsIeM pe3ynbTaT Ha sueiiku B9-E13. Jlanee HaxoquM MakCUMAaJIbHBIM PUCK
JUIS KaXXJI0W anbTepHAaTWBBI. JlJi1 3TOro CTaBUM Kypcop B siuediky |2 u BBOguUM
«=MAKC(B9:E9)», aBTo3amnoynsieM pe3ynbTar Ha 12-16. BeiOupaem anbTepHaTuBY C
MUHHMaJIbHBIM PUCKOM, TaKUX allbTE€pHATUB JBE, 3T0 A2 u A4. Bogum B I7: «A2,
Ad».

Jnsa xpurepus ['ypBulia Hy’)KHO HAMMEHbBIIIEE 3HAUYCHUE KAXKIOU aJlbTEPHATHUBbI
YMHOXXHUTB Ha o (110 YCJIOBHIO o =0,7), HauOoubInee Ha (1-a) U pe3yabTaThl CIOKHUTb.
BBoaum B J2 popmyy:

= MUH(B2:E2) *0,7+MAKC(B2:E2)*0,3
M aBTO3amojHsAeM pe3yibrar Ha J2-J6. BriOupaem anbTepHaTUBY C HauWMEHbIIEH
¢dbynkuueii noneznoctu. 1o Al, BBoaum J7: «Al». 3agaua pemieHa.
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3) BBINOJHUTH 3a7aHue cBoero Bapuanra. (Homep BapuanTa onpenensiercs mo
nocienHel nudpe Homepa 3a4eTHOM KHUKKH)

Bapuanr 1. Jlupexktop TOproBoil (QupMbl, MPOJAIOIIEH TEIEBU30PbHI, PEIIMII
OTKPBITh MPEACTABUTEIBCTBO B O0JACTHOM ILIEHTpE. Y HEr0 UMEIOTCS allbTePHATUBbI
100 co3xaBaTh COOCTBEHHBIMI Mara3uH B OTAEIBHOM IIOMEIIEHHH, JU00
OpraHU30BbIBATh COTPYAHUYECTBO C MECTHBIMHU TOPrOBBIMU LIEHTpaMu. Bcero MoxkHO
BBIJICJIUTH O JIbTEPHATHB PEHICHUSA: A A; A A, Az, YcIeX TOProBod (GUPMBI 3aBHCUT
OT TOTO, KaK CIIOXKHUTCS CUTyalllsi Ha PBIHKE MPEAOCTABISIEMBIX YCIYT. DKCHEPThI
BBIICJISIIOT 4 BO3MOXHBIX BapUaHTa Pa3BUTHUS CUTYaLlUU 5,5,5; S, [IpuObuib pupmbl
UL KQKJOW ainbTEPHATHUBBI INPU KaXAOW CUTyalMd MNPEACTAaBICHA MaTPULEH
BBIMTPBIIEH a;(MIH. p./rox).

s1 S2 S3 sS4
A 8 12 14 5
A, 9 10 11 10
A, 2 4 9 22
A |12 14 10 1
A 15 6 7 14

Boi6parh Hammydlyio albTepHATHUBY, UCIONB3ys Kputepuu Jlammaca, Banbna,
MakcuManbHoro ontumusMma, Coumka u ['ypBuna npu kodpduiieHte noBepus
a = 0,6.

Bapuanr 2. Hedranas xomnanus coOupaeTcsi MOCTPOUTh B palloHE KpalHero
ceBepa HedTaHyto BwImKy. Mmeercs 4 mpoekta A, B, C u D. 3arparei Ha
CTPOUTENILCTBO (MJIH. py0.) 3aBHCAT OT TOrO, KaKHE IMOTOJHBIC YCJIOBUS OYIyT B
IIEpHOJ CTPOUTENLCTBA. BO3MOXKHBI O BapuaHTOB MHOTOJBIA;, A, A; A, A.. BriOpats
ONTUMAJIBHBIA NIPOEKT JUIsl CTPOUTENBCTBA MCIONB3Yys Kpurepuu Jlammaca, Banbna,
MaKCUMaJIbHOro ontuMu3Ma, Cauka u ['ypBuna npue = 0,6. Marpuia 3arpatr umeer
BH/I:

s, s, 53 S, Ss
A 7 12 8 10 3)
A, 9 10 / 8 9
Aq 6 8 15 9 7
A, 9 10 8 11 7
BoiOparh Hammydlnyio albTepHATHUBY, UCIONB3Ys Kputepuu Jlammaca, Banbna,
MakcuMmainbHoro ontumusma, CoBumpka u  [ypBuma npu  kosdduiuente

TOBEpUS a = 0,6.

Bapuant 3. [{upextop TOpProBoil (upMbl, MPOJAOLIEH TEIEBU30pPbI, PELIHII
OTKPBITh MPEJACTABUTEIHCTBO B 00JIACTHOM IIEHTpE. Y HETrO MMEIOTCS ajJbTePHATUBBI
100 co3xaBaTh COOCTBEHHBI Mara3uH B OTAEIBHOM IIOMEIIEHHH, JH0O0
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OpraHU30BbIBATh COTPYAHUYECTBO C MECTHBIMHU TOPTrOBBIMU LIEHTpaMu. Bcero MoxkHO
BBIJICJIUTD O aIbTEPHATUB PEIUCHUS A A, A; A, AcYCIIEX TOProBO (PUPMBI 3aBUCUT OT
TOTO, KaK CJIOKUTCS CHUTyalllsi Ha pPBIHKE MPEIOCTaBISEMbIX YCIYTr. DKCIEPTHI
BBIJICTAIOT 4 BO3MOMKHBIX BapHaHTA Pa3BUTHA CUTYalMH S, S, Sy Sy IIpuObLIs GupmMbI
UL K@KJOW aJnbTEPHATHUBBI INPU KaXAOW CUTyalMd MNPEACTAaBICHA MaTPULEH
BBIMTPBILIEH a;; (MIH. p./rof).

5 55 53 5.
A 8 1 14 5
A, 7 10 11 10
Aq 2 14 9 22
A |12 4 10 1
A 12 6 7 14

Bri6parh HamnydIIyto anbTepHaTUBY, UCTIONB3Ys KpuTepuu Jlamnaca, Banbna,
MakcuMaibHOro ontumMusma, Casumka u ['ypBuiia npu kodpduiuenrte
JOBEPUS a = 0,6.

Bapuanrt 4. Hedranas xomnanus cobupaeTcsi MOCTPOUTh B palloHE KpalHero
ceBepa HedTaHyto BeImKy. Mmeercs 4 mpoekta A, B, C u D. 3arparer Ha
CTPOUTENILCTBO (MJIH. py0.) 3aBHCAT OT TOTO, KAaKHE IMOTOJHBIC YCJIOBUS OyayT B
NEPUOJ CTpPOUTENbCTBA. BO3MOXKHBI 5 BapHaHTOB IOIOJbIA; A, A; A, Ac. BbiOpaTh
ONTUMAJIBHBIA NIPOEKT JUIsl CTPOUTENBCTBA UCIHOIB3Yys Kpurepuu Jlammaca, Banbna,
MakcUMalibHOrO ontuMu3ma, Caumaka u ['ypBuna npu « = 0,6.Marpuua 3aTpat uMeeT
BH/I:

Sy S, Sa S. S
A 7 12 8 10 5
A, 9 10 7 8 9
Aq 6 8 15 9 7
A |9 10 8 11 7

Boi6parh Hamnydlyio albTepHATHUBY, UCIONB3Ys Kputepuu Jlammaca, Banbna,
MakcumainbHoro ontumusma, CoBumpka u  [ypBuma npu  koddduiuente
JOBEepUsia = 0,5.

Bapuanr 5./[upektop TOproBoit ¢GupMbl, NPOAAIOLIEH TEIEBU30PbI, PEIIUII
OTKPBITh MPEACTABUTEIBCTBO B O0JACTHOM LIEHTpPE. Y HEro UMEIOTCS allbTePHATUBbI
100 co3xaBaTh COOCTBEHHBI Mara3uH B OTAEIBHOM IIOMEIIEHHH, JH0O0
OpraHU30BbIBATh COTPYAHUYECTBO C MECTHBIMHU TOPrOBBIMU LIEHTpaMu. Bcero MoxkHO
BBIJICTIUTD O abTEPHATHB PEIICHUA: A A; A; A, AV CIleX TOProBod (UPMBI 3aBUCHUT OT
TOTO, KaK CJIOKUTCS CHUTyalllsi Ha pPBIHKE MPEIOCTaBISEMbIX YCIYTr. DKCIEPTHI
BBIJICTAIOT 4 BO3MOMKHBIX BapHaHTA Pa3BUTHA CUTYalMHS, S, S; S, 1IpuObLIs GupMbI
JUIL  KQKJOW aibTEpPHATHUBBI INPU KaXJAOW CUTyalMd M[PEACTAaBICHA MaTPULEH
BBIMTPBIIIEH a;(MIH. p./Tox).



42

5y S, Sa Sa
A 18 1 14 5
A, 7 5 11 10
Ay 12 14 9 22
A, |6 4 10 15
A 12 6 7 14

Boi6parh Hamnydlyio albTepHATHUBY, UCIONB3Ys Kputepuu Jlammaca, Banbna,
MakcuManbHoro ontumusMma, Coumka u ['ypBuna mpu kodPuireHte IT0BepHs
a = 0,6.

Bapuanr 6. Hedrsanas xomnanus cobupaercs mOCTpOUTh B palloHE KpalHero
ceBepa HedTaHyto BeImKy. Mmeercs 4 mpoekta A, B, C u D. 3arparer Ha
CTPOUTENILCTBO (MJIH. py0.) 3aBHCAT OT TOrO, KaKHE IMOTOJHBIC YCJIOBUS OYIyT B
NEPUOJ CTPOMUTENBCTBA. BO3MOXKHBI 5 BapHaHTOB IOTOJbI A; A, A; A, A.. BbiOpaTh
ONTUMAJIBHBIA IPOEKT Uil CTPOUTENBCTBA HUCIOJb3ys Kpurepuu Jlammaca, Banbnaa,
MakCUMaJIbHOro ontumuima, Caumxa u ['ypBuna npu « = 0,6. MaTpuna 3artpar
MMEET BUJ!

S5 5, Sq Sa S5g
A 8 12 4 10 15
A, 3 10 7 18 9
As 6 4 15 9 7
A |5 2 8 11 7

Boi6parh Hammydlyio albTepHATHUBY, UCIONB3Ys Kputepuu Jlammaca, Banbna,
MakcuManbHoro ontumusMma, Coumka u ['ypBuna npu kodduiimente noBepus
a=05.

Bapuanr /. [{upextop TOpProBoil (UPMBbI, MPOJAOLIEH TEIEBU30pPbI, PELIHII
OTKPBITh MPEACTABUTEIBCTBO B O0JACTHOM ILIEHTpE. Y HEr0 UMEIOTCS allbTePHATUBbI
100 co3xaBaTh COOCTBEHHBII Mara3uH B OTAECIBHOM IIOMEIIEHHHU, JH0O0
OpPraHU30BBIBATH COTPYIHHYECTBO C MECTHBIMH TOPrOBBIMH LIEHTpaMH. Bcero MoxxHO
BBIJICJIUTE O albTEPHATUB PELICHUS: Ay Ay Ay Ay A; YCIIEX TOProBo (UPMBI 3aBHCHUT
OT TOTO, KaK CJIOKHUTCS CUTyalus Ha PBIHKE MPEJOCTABISEMBIX YCIYr. OJKCHEPTHI
BBIICJISIIOT 4 BO3MOXHBIX BapUaHTa Pa3BUTHUS CUTYaLlUU 5,5,5; S, [IpuObuib pupmbl
UL K@KJOW ainbTEpPHATHUBBI INPU KaXAOW CUTyalMd MNPEACTAaBICHA MaTPULEH
BBIMTPBILIEH a;; (MIH. p./rof).

S1 S2 S3 sS4
A 12 4 14 5
A, 7 15 3 10
Aq 12 8 9 4
A |8 4 10 15
A 18 6 4 14
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BoiOparh Hammydlnyio albTepHATHUBY, UCIONB3Ys Kputepuu Jlammaca, Banbna,
MakcumainbHoro ontumusma, CoBumpka u  [ypBuma npu  koddduiuente
JoBepus a = 0,6.

Bapuanr 8. Hedranas xomnanus cobupaercs mOCTPOUTh B palloHE KpalHero
ceBepa He(TaHywo BbINKy. Mwmeercs 4 mpoekta A, B, C u D. 3arparel Ha
CTPOUTENILCTBO (MJIH. py0.) 3aBHCAT OT TOrO, KaKHE IMOTOJHBbIC YCJIOBUS OYIyT B
MEPHUOJT CTPOUTENHCTBA. BO3MOXKHBI 5 BapHaHTOB MOTOJbBI Ay A, A; A, A.. BriOpathb
ONTUMAJIbHBIA IPOEKT Uil CTPOUTENBCTBA HUCIOJb3ys Kpurepuu Jlammaca, Banbnaa,
MakcuMaiapHOro onrtumusma, CoBuka m I'ypsuua npus, §,S; 5, . Marpuna 3atpat
MMEET BUJ!

S S, S, Sa Se

A 8 16 4 10 5

A, 3 4 / 8 9

Ag 6 4 3) 9 7

Al 5 12 8 11 6
BriOpath HamnydInyto aabTepHATUBY, UCNOIBL3Ysl Kputepuu Jlamnaca, Banpja,
MakcuMmanbHoro ontumuisma, CoBumpka u  [ypBuma npu  kosdduiuente

JOBEepUsia = 0,5.

Bapuant 9./[upektop TOproBoit (Qupmbl, NpoAArOIIed TEIECBU30PbI, PELIMII
OTKPBITh MPEACTABUTEILCTBO B O0JACTHOM ILIEHTpE. Y HEro UMEIOTCS allbTePHATUBbI
100 co3xaBaTh COOCTBEHHBII Mara3uH B OTAECIBHOM IIOMEIIEHHHU, JH0O0
OpraHU30BbIBATh COTPYAHUYECTBO C MECTHBIMU TOPrOBBIMU LIEHTpaMu. Bcero MoxkHO
BBIICNIUTH S allbTEPHATUB PEIICHUS: Ay A, A; A, A_Ycmex TOproBod (UPMBI 3aBUCUT
OT TOTO, KaK CIIOXKHUTCS CUTyalllsl Ha PbIHKE MPEAOCTABIISIEMBIX YCIYT. DKCHEPThI
BBIICJISIIOT 4 BO3MOXHBIX BapUaHTa Pa3BUTHUS CUTYaLlUU 5,5,5; S, [IpuObuib pupmbl
UL K@KJOW aJlbTEpPHATHUBBI INPU KaXAOW CUTyalMd MNPEACTAaBICHA MAaTPULEH
BBIMTPBILIEH a; (MIH. p./ro]).

S1 S2 S3 sS4
A 2 4 14 5
A, 7 6 13 10
Ay 12 8 20 4
R 4 10 15
A, 2 6 4 14

BriOpath HamnydInyto aabTepHATUBY, UCNONB3Ysl Kputepuu Jlamnaca, Banpja,
MakcuManbHoro omntumusMma, Coumka u ['ypBuna npu kodpduiiente noBepus
a = 0,6.

Bapuant 10. Hedtsanas koMmnanus codupaercs NOCTPOUTH B pailoHe KpalHEro
ceBepa HedTaHyto BwImKy. Mmeercs 4 mpoekta A, B, C u D. 3arparer Ha
CTPOUTENILCTBO (MJIH. py0.) 3aBHCAT OT TOrO, KaKHE IMOTOJHBIC YCJIOBUS OYIyT B
IEpHOJ CTPOMTENBCTBA. BO3MOKHBI 5 BAPUAHTOB IOTOIBI A; A, A; A, A.. BBIOpaTh
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ONTUMAJIbHBIA IMPOEKT Uil CTPOUTENBCTBA HUCIOJB3ys Kpurepuu Jlammaca, Banbnaa,
MakCcUMallbHOro onrtumusma, CoBumka um ['ypBuma npu « =0,6. MaTtpuma 3atpar

UMeeT BUJI.

54 5, Sy Sa Sg
A 8 12 4 10 5
A 10 4 7 8 9
A, 6 4 5 2 7
A |5 12 8 10 6

Bri0path HamnydInyto aabTepHATUBY, UCNONB3Ysl Kputepuu Jlamnaca, Banpja,

MaKCHUMAaJILHOT'O
TOBEPUS & = 0,5.

Conepxxanue oruera:
1) mens paboOTHI;

OIITUMH3MA,

CoBumxka wu  l'ypBuma mnpu  koapduimeHte

2) 3a7aHKe Ha JJabopaTOpHYIO PabOTY IJIs CBOCTO BapHaHTA,
3) anropuTM perraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;
4) BBIBOJIBI 110 padoTe.

2. Urpsl ¢ ipupoI0ii.

3. KoHTposibHBIE BOIIPOCHI
1. Pemienne maTpuuHbix urp B cpeae EXCEL.

3. Kpurepuu Jlamnaca, Banbaa, baiieca, MakcuManbHOro ontumusmMa, CaBupka u

I'ypBuna.

4. OgHoKpUTEepHalIbHAS 3a/1a4a O Ha3HAYCHHSIX U €€ YHMCIIEHHOE PEIlICHUE.



JlabopaTopnasi pabora Ne 7
«CrarucTnyeckue MeToAbI»

]_[eJ'IB pa6OTBI: HU3YYUTb CTaTUCTHUYCCKUC MCTOAbI IIPOTHO3UPOBAHMA
AKOHOMHYECKHX IIOKa3aTelIeh MCTOAAMH PETPECCHOHHOIO MW KOPPCIAIHMOHHOI'O
aHaJIn3a.

1. KpaTkue TeopeTHuecKue CBEeICHUs

PerpeccnOHHBIN M KOpPPEIALMOHHBIM aHAJIW3 II03BOJSET PEIIUTh OJHY U3
BOKHEUIIIMX 33/1a4 CTATUCTUKHU — BBIIBUTH, SIBJSIOTCS JIM CBSA3aHHBIMU MEXIY COOOMU
HECKOJIbKO TIOKa3aTelled M €ClM CBsI3b HaOMIoAaeTCsl ONPENeNUTh, HACKOJIBKO OHA
CUJIbHASL.

YpaBHEHUE pErpeccHH CTPOUTCS I aHaIW3a CTaTUCTHYECKUX 3aBUCUMOCTEH
MEXIy IByMs wim Oosiee Tmokazareneil. Ecnu mokaszartenedr aBa, TO perpeccus
Ha3biBaeTcs TnapHou. Ecnum 3aBucuUMOCTh Mexay TmokazatemsiMa X ©u Y
MPOIOPLIMOHANIbHAS, TO perpeccus OyIeT JUHEHHOM U OMHUCHIBAeTCS ypaBHEHUEM
Buga Y =*P PaccMoTpMM METOIMKY MOCTPOEHHS PErPECCHOHHOTO yPaBHEHHMS Ha
puMepe.

[TPUMEP 1. [TIlpeamonaraercsi, dYTO W3ACPKKH HA  TPEANPHUITAHN
MPOMOPILHOHAIBHBI 0O0BbeMaM MPHUObLIU. J[J1 MOATBEPKIEHUS ATOTO MPEANOT0KEHUS
B 12 permonax orpaciu ObUTM 3aUKCUPOBAHBI CICAYIOUIME HU3IECPKKA X
(ycngen.en.) u oObembl mpuObUTH Y (yci.JeH.ed.). Pe3ynbraThl NPUBEACHBI B
Tabnuie.

Peruon 112 (314 |5 |6|7 |89 |10|11|12
Wznepxku X | 12]15]17|19|20|22|25|27|28|30(33|33
IMpubste Y | 34|42|45|49|53|55|61|68|67|71|75|74

Haiitu ypaBHEeHUE TMHEHHOM perpeccuu, paccuuTaTh KO3PPUIUEHT KOppesaluu
[Tupcona u cenaTh BBIBOJ O HAJMYUU U CUJIbI 3aBUCUMOCTH MEXK]y MOKa3aTEIsIMHU.

BBegeM BTOpyl0 U TpeThIO CTPOKM JTOM Tabmuibsl B sgueiiku Al-M2
anexktponHor kuuru Excel. [IpocmoTpumM mpenBapuTenbHO, Kak JISKAT TOYKH Ha
rpaduke U jokarcs M OHU Ha JuHUIO. /{15 3TOoro crpoum rpaduk. BrizBaB mactep
nuarpamm (BcraBka//luarpamMmMa) U BeIOpaB TUI auarpammbl « ToueuHas» HaKUMaeM
«/lanee» u momectuB Kypcop B moiie «/[pamaszon» 00BOAMM KypcopoMm naHHbie Y
(sruetiku B2-M2). Tlepexomum Ha 3akianky «Psua» u B mosie «3HavueHus X» jeiaem
cChUIKY Ha stueiiku B1-M1, o6Boas ux kypcopom. Haxxumaem «I'otoBo». Kak BuaHO
u3 rpaduka, TOYKM XOPOLIO YKIAJBIBAIOTCS Ha MPSIMYIO JIMHHUIO, MO3TOMY OyJaeM

HAaXOJUTh yPaBHEHHUE JTHHEHHOH perpeccuu Buaa Y = & +0

Jlng HaxoxaeHUs Kod(h(GUIMEHTOB a W D ypaBHeHHS perpeccum CIIyKat
¢ynkuuun HAKJIOH u OTPE3OK kareropun «Cratuctuueckue». BBoaum B AD
MOJANUCH «a=» a B coceAHiow siueiiky B5 BBoaum ¢ynkuuio HAKJIOH. Jlns storo
BbI3bIBacM Mactep ¢yHkuui fX, BeiOupaem kareroputo « CTaTUCTUYCCKHE», (QYHKIIUEO
«HAKJIOH», craBum kypcop B noje «M3B 3Ha4_y» 3a7aeM CChUIKY Ha siueiiku B2-
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M2, 06Boast uX MbIIbI0. AHajgorudHo B moiie «lM3B 3Ha4 x» maeMm ccbulky Ha Bl-
M1. Pesynbrar 1,923921. Haiinem Tenepsr koddduiment b. Bogum B A6 moanuch
«b=», a B B6 ¢ynkumo OTPE30K c Temu xe mapamerpamu, 4TO U y (yHKIIHH
HAKJIOH. Pesynbrar 12,78151. CnenoBarenbHO, YpaBHEHHE JTUHEWHON perpeccuu
ecThb y=192x+12,78

[loctpoum rpaduk ypaBHEHHs perpeccuu. Jasi 3TOro B TPeTbIO CTPOUKY
TaOJMIBI BBEJCM 3HAYCHHS (PYHKIMU PETPECCHM B 3aJlaHHBIX Toukax X (mepBas
ctpoka) - YX). Jlng momydeHMs STHX 3HAuyeHWH MCHOJNB3yeTcs (DYHKIHS
TEHJEHIUS kateropum «Cratuctudeckue». BBogum B A3 moamuch «Y(X)» u,
noMecTB Kypcop B B3, BeI3biBacM Mactep ¢yHkimid fX a B Hed - (QyHKIHIO
TEHAEHIMA. B nonsix «M3B 3Hau_y» u «M3B_3Hau x» naeM cchuiky Ha B2-M2 u
B1-M1. B none «HoB 3Hau x» BBoAMM Takxke cchuiky Ha Bl-M1l. B mone

«KoncTanTa» BBOIAT 1, eclii ypaBHEHHE PETPECCHH UMEET BH]I y=ax+b 0 ecnm
y=a&_ B mpamem caydae BBoauM enuauny. Pyakuums TEHIEHLWS sBosercs
MacCHBOM, IMO3TOMY JJis BBIBOJIa BCEX €€ 3Ha4YeHUM BbiaensieM oOnacth B3-M3 u
Haxumaem F2 u Ctrl+Shift+Enter. PesynbraT — 3Ha4eHUS ypaBHEHUS PErpecCUH B
3aaHHbIX Toukax. Ctpoum rpaduk. CtaBUM Kypcop B JII0OyI0 CBOOOJIHYIO KJIETKY,
BBI3bIBAEM MacTep AuarpaMm, BblOMpaeM karteropuio «Toueunas», Buj rpaduka —
JauHUS 0e3 ToYek (B HUXKHEM MPaBOM yIiTy), HaxumaeM «Jlaiee», B mose «J[pana3zon»
BBOJIUM cChUIKy Ha B3-M3. Ilepexonum Ha 3akianky «Psg» u B mone «3HadeHuss X»
BBOJUM cchUIKy Ha B1-M1, naxumaem «['otoBo». PesynbraT — mpsiMas nuHUA
perpeccuun. [locmoTpuM, Kak paznnyaroTcs rpadMKi ONBITHBIX JaHHBIX U YpaBHEHUS
perpeccun. Jlyist 3TOro craBUM Kypcop B JIOOYI0 CBOOOJIHYIO SIUEHMKY, BBI3bIBAEM
MacTtep auarpamm, kateropusi «I'padguk», Buj rpaduka — JoMaHasi JIMHUS C TOUKAMU
(BTOpas cBepxy JieBas), HaxkuMaeM «Jlanee», B mose «/luana3oH» BBOJUM CCBUIKY Ha
BTOpYI0O M TpeTbto cTpoku B2-M3. Ilepexomum Ha 3aknaaxy «Psg» u B moie
«ITonmucu ocu X» BBoAMM cchuiky Ha B1-M1, naxkxumaem «['otoBo». Pesymbrar —
nse juHuK (CUHSS — UCXOJIHBIC JaHHBIC, KpacHas — YpaBHEHHUE perpeccun). BumHo,
YTO JIMHUU MaJIO Pa3auvaroTcs MEXy cO0Oil.

Jlns BeramcienHus Koddduumuenta koppensmuu Ilupcoma ™ cmyxkur (yHKIms
[TMPCOH. Pa3memaem rpaduku Tak, 4ToObl OHU PaACIIOIArajuch BhIIE 25 CTPOKH, U
B A25 nenaeM noanuck «Koppemnsuus», B B25 Bb3biBaeM QyHKINIO MacTep GyHKIUMA
u B kateropun «Cratuctuueckue» - pynkiuto [IMPCOH, B nonsix koTopoit «Maccus
1» u «MaccuB 2» BBOJUM CCBHUIKK Ha UCXoiHbIE MaHHbie B1-M1 u B2-M2. Pesynbrat

0,993821. Kos(p@uuueHT jpeTepMHHALME v — 9TO KBagpaT Kod(QuIHeHTa
xoppensauuu . B A26 pmenaem noxpmuch «JlerepMuHanus», a B B26 — dopmyiy
«=B25*B25». PesynbraT 0,987681.

Onnako, B Excel cymecrtByer omHa (yHKIUS, KOTOpas pPacCUMTHIBACT BCE
OCHOBHBIE XapaKTEPUCTHUKHU JIMHEUHOU perpeccuu. ITo PyHKIUs JIMHEMH. CraBum
Kypcop B B28 u Be3eiBacM dynkimio JUHEWH, kareropun «CraTuctnueckue». B



47

noyiax «M3B 3Hau y» um «M3B 3Hau x» maem ccbuiky Ha B2-M2 u B1-M1. Ilone
«Koncranra» umeer TOT *e cMmbici, yTo U B ¢pynkuun TEHJEHIIWA, y Hac oHa
paBHa 1. Ilone «Crat» noKHO coaep:kaTh 1, eciii HYKHO BBIBECTH IOJIHYIO
CTaTUCTHKY O perpeccuu. B Hamem ciiyyae cTaBUM Tyjaa eauHuly. DyHKUIHS
BO3BpAIlaeT MacCUB pazMepoM 2 ctojbia u 5 ctpok. [locae BBoa BEIACISIEM MBIITBIO
suciiku B28-C32 u naxumaem F2 u Ctrl+Shift+Enter. Pesyaprar — Tabmuna
3HAYEHUM, YUCJIa B KOTOPOU UMEIOT CJIEYIOILIUNA CMBICI:

Koadpunuent a Koadpdunment b

m m

CranpapTtHas ommbOka @ CranpapTHas ommoOka P

Koadpumment nerepmunanuu CpenHekBaapaTuyecKoe

Ry OTKJIOHCHHC Y
F — cratuctuka Crenenu cBOOOABI  T-2
Perpeccuonnas cymma OcrarodHasi CyMMa KBaJJpaToB

2 2
KBa/IpaToOB S, S

AHanu3 pe3yJibTara: B IepBOU CTPOUKE — KOIPPUIIMEHTHI YPABHEHUSI PETPECCUH,
cpaBuute ux c paccuutanHeiMu QyHkuusmMu HAKJIOH u OTPE3OK. Bropas
CTpOYKa — CTaHJapTHbIE OMMOKN K03 ¢unnentoB. Ecinu ogHa U3 HUX MO MOJYIIIO
Oonbiie 4YeM caM  KOd(PPUUUEHT, TO KOIPPUIMEHT CUUTAETCS HYJIEBBIM.
Koapdumment nerepmMuHanuy XapaKTepu3yeT KAyeCTBO CBSI3U MEXIY (aKkTopamu.
[Tonyuyennoe 3nauenue 0,987681 rosoput 06 oueHb xopoiuei cBsizu (akTopoB. F —
CTaTHCTUKA MPOBEPSET TUIOTE3y O aJCKBATHOCTU PErpecCHOHHON mojenu. J(anHoe
YHCIIO HY’KHO CPaBHUThH C KPUTHMYECKUM 3HAYeHUEM. J[JIs ero moyiydeHus BBOJUM B
E33 noamuce «F-kputnueckoe», a B F33 ¢ynkuuio FPACIIOBP, aprymentamu
KoTopoii BBOAUM cooTBeTcTBeHHO «0,05» (ypoBeHp 3HaummoctH), «1» (4yucio
daxropoB X) u «10» (crenenu cBoOoabl). BumHo, uro F — ctatucTrka 6ojblie, YeM
F- kpurtuueckoe, 3HAYUT PErpecCUOHHAsl MOJEINb aJieKkBaTHa. B mocienHeil ctpoke

n
S, =2 (Y(%)-y)’
MIPUBEJICHBl PErPECCHOHHAs CyMMa KBaJpaToB = U OCTaTOYHBIE CYMMBI

;=2 (y(x)-y)’
KBaJIpaToOB i . BaxxHo, 4roObl perpeccuoHHas cymma (0ObsSCHEHHas

perpeccueii) ObuUTa HaMHOTO OOJIbIIE OCTATOYHOW (HE OOBSICHEHHAs perpeccuci,
BbI3BaHHAs CIy4YaillHbIMH (pakTOopamu). B HaleM ciiydae 3TO YCIOBUE BBIMOJIHSICTCS,
YTO TOBOPUT O XOPOIIIEH perpeccuu.

2. [lopsiioK BBIMOJTHEHUS! PaOOTHI U COJEPKAHUE OTUYETa

[Topsiiok BhIMOTHEHUS! pAOOTHI:

1) pemmnth 3anauy. Vccienyercs 3aBUCHMOCTh MEX/y 3aTpaTaMH Ha peKiiaMy
(mokazatenb X) U npuObLIBIO pennpuatus (mokasarensb Y). JIJs BeIABICHUS TaHHOM
3aBUCUMOCTH ObUIM 3a(pUKCHpOBAHBI JIaHHBIE IOKa3aTeld B JecATH ¢uinaiax,
pe3yJIbTaThl NPUBEICHBI HUKE. HalTh ypaBHEHUE JTMHENHOW PETPECCHUH, PACCUUTATH
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kod(ppunment koppensuuu [lupcoHa u caenatb BBIBOJ O HAIMYUM W CHIIC
3aBHCHUMOCTH MECXKAY IOKa3aTCISIMU. (BapI/IaHT OIIpCACIIACTCA MO nocieaHen umbpe
HOMEpa 3aYCTHOW KHIKKH)

Bapu 3HavyeHus Xi (7151 BCeX BAPHAHTOB)

-ant| 22 [ 28 [ 30 [ 33 [34[39[ 4244|4851

3naveHus y; (0 BApUaHTaM)

53 [ 58 | 64 [ 69 | 80 | 76 [ 83 | 90 [ 93 [101
84 | 84 [ 102 98 |112] 118|123 [137[132]130
134] 92 | 74 [ 73] 64 [ 62 63 | 65| 61 | 58
178116108 95 | 95 | 89 [ 89 | 83 | 86 | 82
13 | 12 | 28 | 52 | 81 [ 110|168 | 169 | 247 | 294
11 [ 14 | 14 | 26 | 56 [ 103|108 | 116 | 124 [ 132
127]103| 85 [ 68 | 58 | 47 [ 39 [ 31 [ 26 | 21
66 |45 [ 32| 22|15]10] 7 [10] 9 | 8
91 [ 7380|7689 |54 |77 |57 |52]56
0.|21]30|34|50]|62]72]|73]97]097 110

B0 N0~ wN -

2) OJIrOTOBUTHCS K 3aIUTE JTJAOOPATOPHOI PadOTHI.

Conepxxanue oTuera:

1) mens paboOTHI;

2) 3a7aHKe Ha JJabOpaTOPHYIO PabOTY IJIs CBOCTO BapHaHTa,

3) anropuTM perraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;
4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOIIPOCHI

1. Crannaprasie ctatuctudyeckue pynkiun EXCEL.

2. PacueT BepOATHOCTHBIX XapAKTEPUCTUK SIKOHOMUYECKUX CITyYalHbIX SIBJICHUU.
Perpeccus u xoppemsanus.

3. Ilporno3upoBaHre YKOHOMUYECKHX MOKa3aTeIeid METOIJaMU PErPECCUOHHOTO U
KOPPEJSILIMOHHOTO aHAJIN3A.

4. Meton MonTe-Kapno. MonenupoBanne motokoB coobituii B EXCEL.

5. Iloroku Ilyaccona. CiydaiiHbie COOBITHS U UX MOJIECIIH.

6. MoaenupoBaHue 3aja4 TEOPUU MAaCCOBOTO OOCITYKUBAHUS .



JlabopaTopnas pa6ora Ne 8
«DUHAHCOBbIE pacyeThI»

Lens paboThl: HAYYUTHCS MPOBOJAUTH (PMHAHCOBBIE pacyeThl cpeacTBamu MS
Excel.

1. KpaTkue TeopeTuuecKue CBEeICHUs
1.1. [lepeyeHb OCHOBHBIX (PyHKIMIT
Borunciienus, peanu3yemMble € TOMOLIBIO  OONBIIMHCTBA  (PUHAHCOBBIX
byHKUHMMA, 0a3UpyIOTCA Ha CXEME CII0KHBIX MPOLIEHTOB. B ciiyuae, koraa Heo0XouMo
BBITIOJIHUTD PACYETHI MO MPOCTHIM MPOLIEHTAaM, IOTPEOYETCss BBOAUTH (POPMYJIBL.
OyHKIMH, peTHA3HAUCHHbIE JIS1 pacueTa XapakTepUCTUK MOTOKOB ILIATEXKeH,
MOTYT OBITh MCHOJB30BaHBI JUIsl aHalM3a Olepaluii, CBS3aHHBIX C KpEeIUTaMH,

0AHKOBCKMMHU JIEIO3UTAMH U T.11. BaxkHeilmme u3 3tux QyHKuuil npuBeaeHsl B TaOI.
1.1.

Tabmanma 1.1
Nms pyHkumun Beruucisiemasi XapaKTEepHCTHKA

bC Oyaymass CTOUMOCTh (IIPU TMOCTOSTHHOW —MPOLEHTHOMU
CTaBKe)

b3PACITHC Oymymasi crouMocTh (MPU TEPEMEHHON MPOIEHTHOU
CTaBKe)

e MIpUBEICHHAs! CTOUMOCTh

KIIEP o0Iiee KOJMYECTBO MEPUOAOB HAYUCIICHUS TPOICHTOB HA
MPOTSKEHUH BCEH onepanuu

CTABKA MPOLEHTHAsA CTaBKa, HAYMUCIIAEMAas 3a OJUH [IEPUOJ

DODEKT s¢deKTUBHAs POIICHTHAS CTaBKa

HOMHUHAJI HOMUWHAJIbHAS MPOIICHTHAsA CTaBKa

O6o3HaueHHsT W TOSACHEHUS K apryMeHTaM paccMaTpuBaeMbIX GyHKIHN
npuBeIeHBI B Ta0. 1.2.

Tabauma 1.2
ApryMeHThbl QyHKIUH
O06o3HayeHnusi B O0603Ha4eHu
Onucanne
byHKuusax B popmyiax
11C MIPUBEJIEHHAS! CTOUMOCTh PV
oc Oymymiasi CTOMMOCTb FV
nam (buKcUpoBaHHAs BEIMYMHA MIEPUOUIECKUX TUTATEKEN C
cmaeska MPOIICHTHAS CTAaBKAa, HAYUCIISIEMast 33 OJTUH TTEPHOJT r/m: d
Knep obmiee 4YWCIIO TEPUOJOB HAYKCICHHS TPOIEHTOB HA nm
MPOTSHKEHUHU BCEH onepanumn
KOJl nep KOJIMYECTBO MEPUOJIOB HAYUCIICHUS TMPOIICHTOB B TEYCHHE m
roja
nepuoo HOMEp MepHUOa HAYUCIICHHS MPOIIEHTOB
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3Ha4eHus 3HAYEHUS [UIaTEXKEN Ci
mun YHCJI0, TOKa3bIBamolee, korna mocrynaeTt miatex (1 - B
Hauaje rneproza, O-B KOHIIE TIEpHO/1a)

npeononodcenue | TpEronaracMoe 3Ha4YeHne IPOICHTHON CTaBKU

njlaH MaCCHB IMPUMCHACMBIX IIPOUCHTHBIX CTABOK
nepeudHoe MpUBCACHHAA CTOMMOCTD
HOMUHAQJIbHAA HOMUHAJIbHAA MPOLUCHTHAA CTaBKa

cmaeka

aghghexm cmaska| dPpPeKTUBHAS MPOIICHTHAS CTaBKa

Hekoropsie apryMeHTbl QyHKIUN ABISIOTCA HeoOs3amenvhbimu. VIX 3HaueHus
MOXKHO HE YKa3bIBaTh. [Ipu BBIYHMCIIEHUW (PYHKIHA HCIONB3YIOTCS 3HAUCHUS ITUX
apryMEHTOB, IPUHSATHIE IO yMOM4YaHUI0. B paccMarpuBaeMbix QyHKIUSAX IpUMEpaMu
HE00s3aTEIbHBIX APTYMEHTOB SIBIIIOTCS Mun U NpeonoaoHceHue.

Ecnu 3HaueHue apryMeHTa TUI HE 33/1aHO, TO CUUTAETCs, 4TO OHO paBHO 0. DTO
O3HAYaeT, YTO AaHAIM3UPYETCs] TOTOK IUIATeKEW TMOCTHyMEpaHao. 3HauyeHUe
apryMeHTa npeonoiodcenue 1o ymondanuto pasao 10 % (wiu 0,1).

Psan aprymMeHTOB paccMaTpuBaeMbIX (QYHKUMNA HENb3s 3aJaBaTb B BUJEC
KOHCTAaHT MWJIM CCBHUIOK Ha S4YeiKd. 3HAaueHUs TaKuUX apryMeHTOB TpeOyeTcs
paccuuTath. TakuMu apryMEHTaMU ABJISIIOTCSI CMABKA U Knep.

ApryMeHT cmaeka npeacTaBiisieT co00il NepruoInYecKyo IPOLIEHTHYIO CTaBKY,
T.€. CTaBKY, HAUHCIIAEMYIO 32 OJUH MEePUOJ. APTYMEHT Knep — 3TO O0LIee KOJTUIECTBO
MEPHUOJI0OB HAYKMCIICHUS MPOLIEHTOB HA MPOTSHKEHUH BCEH OTepaluu.

Kak mnpaBwino, B (HUHAHCOBBIX JOrOBOpax 3HAUYEHHUS OATUX AapryMEHTOB
HEIMOCPEJICTBEHHO HE MPHUBOJATCSA, HO YKa3bIBAIOTCS TAKUE XapaKTEPUCTUKH, Kak
roJoBasi MPOIIEHTHAas CTaBKa, YHCJIO IEPHUOJOB HAYHUCICHHS MPOLEHTOB 3a IO,
JUINTEJILHOCTh Omepanuu. PacdeTsl apryMEHTOB cmaska W Knep BBITOJHSIOTCA 110
cienyromuM Gopmynam:

cmaska =1/ m,
Knep=Nn-m,

rze I — rojoBas MPOIEHTHAsI CTaBKa; M — YKCIIO MEPUOJI0B HAYUCIICHUS MIPOLICHTOB B
TEYEHUE r'oJ1a; N — JUIMTEIBHOCTD oneparuu (B rojaax).

[Ipumepsl ucCTONB30BaHUS OSTUX (HOPMYN I  BBIYUCICHUS 3HAYCHUUN
apryMEHTOB cmaeKa U knep NpuBeaeHbl B Ta0m. 1.3.

Tabmuna 1.3
YacroTra HAYUCTICHUS Ilepuonuyeckasi npouenTHasi| OO1iee YMCJI0 NEPHOA0B
MPOIEHTOB CTaBKa HAYWCJIEHUs] TPOIIEHTOB
pas B rof r n
pa3 B OJyrogue r/2 n-2
pa3 B KBapTal r/4 n-4
pa3 B MecsIIl r/12 n-12

€XKEIHEBHO r/365 n-365
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1.2. ®ynkuusa bC
Oynkuust  BC  mpenHasHaueHa il pacuera  OyAymied  CTOMMOCTH
3JIEMEHTAPHBIX TOTOKOB TUIATEKEH M OOBIKHOBEHHBIX aHHYUTETOB IPH MOCTOSHHOMN
MpoLeHTHOU cTaBke. DopMaTt QyHKINH:
bC (cmaska; knep;, nim; nc;, mun).

1.2.1. HWUcnouan3oBanue ¢ynkuuu bBC a8 31eMeHTapHBIX NOTOKOB
narexen

DJIeMEHTApHBI TIOTOK COCTOMT W3 JBYX IUiatexei (rmc u 0OC), MMEIOIUX
MIPOTUBOIOIOKHBIE 3HAKH, KOTOPBIE OCYIIECTBIISIOTCSI COOTBETCTBEHHO B Hadalie U
KOHIIe omnepanuu. [leproanyeckne miaTexu OTCYTCTBYIOT, IIOATOMY apTyMEHTHI A
U mun MOXHO ONyCTUTh, GyHKIUS HC B TAKOM clydae IPUHUMAET BUJL:

bC (cmaska; knep; ; nc).

ApPryMEeHT 7nc MOXET OBITh KaK IOJOXHUTEIbHBIM, TaK W OTPHIIATCIHHBIM.
Hanpumep, ecnu AeHbru BHOCSTCS Ha OAHKOBCKHM JEMO3UT, TO C TOYKH 3PCHHUS
BKJIATYMKA 1Ta OIEpaIsi CBsi3aHAa C OTTOKOM JCHEKHBIX CPEJCTB W BEIMYMHA NC
SBIISIETCSL OTpUIIATENbHOU. bynymas cymma, Bo3Bpamiaemas OaHKOM BKJIQJIUUKY,
MPEJCTABISIET COOOM IMOJIOKHUTENBHYIO BEIWYMHY. B ciyuae, korma pedbs HJET O
cCyle, TOJIYYeHHON KIIMEHTOM B OaHKEe, apryMEHT 71¢ SBIACTCS MOJOXKUTEIHHBIM U
OTpaKkaeT MPUTOK JICHEKHBIX CPENICTB. bynymias cymma, KOTOPYIO KIIMEHTY MPUICTCSI
BEPHYTh OAHKY, OTpHUIIATEIIbHAS.

Ipumep 1.1. [Ipennonoxxum, KIUEHT Noaydni B OaHke kpeaut pazmepom 100
000 py0. mox 5 % romoBbix. [IpoLIeHTHI CIIOXKHBIE U HAYUCISIOTCS €KEKBapTAIbHO.
TpeOyeTcs onpenenuTs, KakKyr0 CyMMY HY’KHO BEpHYTh OaHKY uepe3 2 roja.

Pewenue

BC (5%/4; 2*4;; 100 000).

Pezynomam

bynymas croumocts: -110 448,61 py6.
3ameuanue

B nanHOM mpuMmepe, Kak M BO MHOTUX APYTHX, JUIsl yI00CTBa W3JO0KECHHS
MaTepuayia B KaueCTBE apryMEHTOB (DYHKIIMU MCIOJB3YIOTCS KOHCTaHThI. OHAKO Ha
MIPAKTUKE PEKOMEHAYETCA pa3MECTUTh UCXOJHbIE JaHHBIE B sUueiKax paboyero JMcTa,
BBECTH K HHUM TMOSICHUTEIbHBIM TEKCT. CCBUIKM Ha 3TH SYEMKU JOJDKHBI CIIYXKHUTh
aprymenTamu QyHkiuu. s paccMatpuBaeMoro npumMepa UCX0JHbIe JAaHHBIE MOYKHO
BBecTH B siueiiku Al:B4. B sueiiky BS BBenena pynkuus bC.

Pesynbrar Bbiunciaenus ¢ynkuuun bC, paBubiii -110 448,61 py6., Oyner
OTPaXXEH B 3TOM STUEHKE.
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1.2.2. Ucnoab3oBanue pynkuun BC 111 00bIKHOBEHHBIX AHHYUTETOB

Ecniu TpeOyercs BBIYHCIUTL OyAylIyl0 CTOMMOCTb JEHEKHOrO IOTOKa,
COCTOSIIIET0 U3 MEPUOJINICCKHIX TUIATSIKEH OJUHAKOBON BETMYUHBI (7.1/1), TO MOXKHO
BOCHoJIb30BaThes pyHkimet 5C, kotopast OyJeT UMETh BU/L:

bC (cmaska; knep;, nim; ; mun).

B nmawHOM ciyyae OTCYTCTBYeT apryMeHT nc (NIpHUBEICHHAS, WU
NEPBOHAYAIbHAS CTOMMOCTB), XOTS BO3MOXKHBI CHUTyalldM, KOTJa HEOOXOJIMMO
YUUTBHIBATH U 3TOT apryMEHT.

IIpumep 1.2. TpeOGyeTcsi TPOBECTH CPABHUTEIBHBIM aHAIHU3 JABYX BO3MOYKHBIX
BAPUAHTOB pa3MENICHUs JICHEKHBIX CpEACTB, paccuuTaHHbIXx Ha 4 romga. OO0a
BapHaHTa MPEANOJaralT, 4TO €XETroJHO B OaHK OyJeT BHOCUTHCS cymma, paBHas /0
000 py6. Pazinuume 5TX BapuaHTOB COCTOUT B TOM, YTO B MIEPBOM CJIydae JICHE)KHBIE
B3HOCHI OCYIIECTBIISIFOTCS B Hayajie KaXJ0ro roja moja 5 % romoBbiX, BO BTOPOM — B
KOHIIE ToJ1a 1o / % roI0BbIX.

Pewenue

OnpenenuM, Kakasi cymMmma OyJeT HaKOIUIEHA B KOHIIE ONEpaluy B MEPBOM U
BTOPOM CITy4asx:

1. BC (5%; 4;-70 000;; 1);

2. BC (7%; 4; -70 000).

Pezynemam

1. 316 794,19 py0.;

2. 310 796,01 py6.

Bui6o0ut

[lony4yeHHble pe3ysibTaThl MOATBEPXKAAIOT TOT (aKT, UTO IUIATEKHU
MPEeHYMEPaHI0 UMEIOT OOJBIIYyI0 HAapallleHHYI0 CTOMMOCTh, YE€M IUIATEeXHU
MOCTHYMEPAaH/I0.

[Tockonbky 3Hauenue Qpynkiuu bC B nmepBoMm citydae 00Jble, TO 3TOT BapUAHT
BBITOJIHEE KJIMEHTY OaHKa.

B obmem cityuae Bce aprymentsl ¢yHkiuu bC (craBka; Kiep; IUIT; TIC; THII)
MOTYT OBITh OTJIMYHBI OT HYJIS.

IIpumep 1.3. Ha cuer B OaHke MIaHMpPYETCS B KOHIE KaXJOro KBapTaja
BHOCUTh 10 000 py6. Cuer ObLT OTKPHIT HEKOTOPOE BpeMs Ha3ajJ M Ha HEM YxKe
HakoruieHo 750 000 py6. Onpenenuth OyayIIyr0 CTOMMOCTb BKJIaja 4epe3 3 roja,
€CJIM 0JI0Basi MPOIIEHTHAs CTaBKa paBHa 6%0.

Pewenue

Jlst pacueta uctionbzyem dyHkimo bC:

BC (6%; 4; -10 000; -750 000; 0);

Pezynomam

1027 125,74 py®6.
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1.3. ®yukuusa B3PACIIUC

Oynakuust B3PACIIMC mnpennasHadeHa sl pacdeta Oyaylied CTOMMOCTH
IIOTOKOB IUIATEXEW INPU MEHSIOILIECUCS CO BpPEMEHEM IPOLEHTHOM cTaBke. dopmar
GyHKIMU:

B3PACIIUC (nepsuunoe; naan ),

re nepeuyHoe — TPHUBEJEHHAs CTOMMOCTb, MJIAH — MAaCCUB NPUMEHIEMBbIX
MPOLIEHTHBIX CTABOK IS PA3JIMYHBIX [IEPUOI0B HAYMCIICHUS MPOLICHTOB.

IIpumep 1.4. Onpexnenuts Oyaylryro cTouMocTh Bkiajga pazmepom 100 000
pyO. uepe3 Tpu roja, €ciiv rojloBas MpOIEHTHAs CTaBKa 3a MepBbIN roj cocTaBiser 12
%, 3a BTopoii — 10 %, 3a tperunii — 9 %.

Pewenue

B3PACIINUC(-100 000; {12%; 10%; 9%}). Ilpu 3anucu (yHKIUH BPYIHYIO
MacCCHUB MPOIEHTHBIX CTABOK CIIEYET 3aKIIOYUTh B PUTYPHBIE CKOOKHU.

Pezynomam

bynymas croumocts —134 288,00 pyO.

1.4. ®ynkuus IC

Oynkuus [/C ciyXuT I ONpPENETCHUs] NPUBEACHHOW CTOMMOCTH Kak IS
AJIEMEHTAPHOI0 MOTOKA IUIATEeXKEW, TaK U Al OOBIKHOBEHHOro aHHyuTera. Popmar
GyHKIMU:

1IC (cmaska; knep; naim; 6¢; mun).

Hcxons u3 npuHnumna yyera (paktopa BpeMeHH, TP HEOOXOAUMOCTH CPAaBHUTh
HECKOJIBKO MOTOKOB IUIATEXKEW, HAN0 ONPENEIUTh UX CTOUMOCTbH, NPUBEICHHYIO K
OJIHOMY TIEPHOJIy BPEMEHH, OOBIYHO - K TEKYILIEMY MOMEHTY BPEMEHH. DTO MOXKHO
caenate ¢ nomomibio ¢yHkuuu I/C. 3aTeM clieyeT COMOCTaBUTh MOJYYEHHbBIC
BEJINYMHBI.

Oyukius  [IC  oka3piBaeTcd MOJE3HOM mpu  aHainuze dPPEeKTUBHOCTH
JNOJITOBPEMEHHBIX ~ BIIOXKEHUW B  pA3JIMYHbIE  MHBECTHIMOHHBIE  IPOCKTHI.
PaccunranHas ¢ moMoOmIbIO 3TOM (YHKIMHM TEKyIlas CTOMMOCTH IMOCTYIUIEHHH OT
IIPOEKTa CPAaBHUBAETCSA C BEIWYMHOM IPEABAPUTENBHBIX BIIOKEHUN B IPOEKT. Ecin
TEKyIllasi CTOMMOCTb JIOXOJIOB OKa)keTcsi OoJibllie MHBECTHIUH, TO MPOEKT MOXKHO
CUMTATh MPUOBUILHBIM.

1.4.1. Hcnoan3oBanue ¢yuknun IIC s 3jeMeHTAapHBIX TOTOKOB
IaTeKen

B cnydae »sneMEHTapHOTO JEHENKHOTO0 TOTOKA TEPUOJUYECKUE ILIATEKU
OTCYTCTBYIOT, mo3TOMY (pyHkuus //C umeeT BUA:

1IC (cmaska; knep;; 6¢).

Ipumep 1.5. Knuent 6anka nmocraBuil nepes co0oil 3aauy: 3a 7 JIeT HAKOITUTh
100 000 py0. Kakyro cymMy OH J0JI’KE€H BHECTH Ha CBOM cueT o 4 % roaoBBIX, €ClH
HAYKCJICHHE MPOIEHTOB MPOU3BOAUTCS pa3 B MOJIyTroue?
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Pewenue

I1C (4%/2; 7*2;; 100 000).
Pezynomam

-75737,502 py6.

1.4.2. Ucnoab3oBanue pynkuun IIC 11 00bIKHOBEHHBIX AHHYUTETOB

B ciyuyae neHeXKHOTO MOTOKa, BKIIOYAIOUIET0 B CEOsl MEPUOIUUECKHUE MIIATEkKU
oJInHaKoBOM BennuuHbl, GpyHKuus [/C OyaeT uMeTb BU!

1IC (cmaska; knep; num; ; mun).

IIpumep 1.6. TpeOyeTcs OIEHUTH BBITOJHOCTH CIEAYIOMIETO MPEIJIOKCHMUS:
uHBecTUpoBaTh B Hekotopoe mnpeanpusitue 55 000 000 py6. u 3arem B Haudane
KaXJIOro Trojia B TeueHwe Tpex mnociemyromnux jer moiaydars mo 20 000 000 py6.
bankoBckas nmporeHnTHas craBka coctanisier 11 %.

Pewenue

OnpenenuM MpUBEIECHHYIO CTOUMOCTb OKUJAEMOT0 MOTOKA TUIATEKEH :

11C (11%; 3; 20 000 000; ;1).

Pezynemam

[IpuBenennas croumocts: -54 250 466,68 pyo.

Bui60o0ul

[IpennosxeHne HEBHITOJHO, TaK KaK COBPEMEHHAsi CTOMMOCTh IUIAHUPYEMBIX B
OyayllieM MOCTYIUICHUHN JEHEKHBIX CPEJICTB MEHbIIE TpeOyeMbIX HHBECTULIMM. Takoe
MIPEATI0KEHHUE CIIETyeT OTKIIOHUTD.

1.5. ®ynkuusa KIIEP

Oyukius KIIEP npeaHa3HaueHa I BBIYMCICHHUS OOILEro KOJIMYeCcTBa
IIEpUOJIOB HAYMCIICHUS MPOLIEHTOB HA IMPOTsHKEHUMH Bcer onepauuu. Dopmar
GyHKIMU:

KIIEP (c¢cmasxa; naim; nc; 6¢; mun).

Jljis TOro 4yToObl paccunuTaTh, CKOJIBKO JIET JUIMTCS OIepalus, HaJl0 3HauYCHUE,
MOJIy4YeHHOE C moMolnplo ¢GyHkuun KI/EP, pa3fendtb Ha 4YHCIO MEPUOJIOB
HAYKCJICHUS MIPOLICHTOB B TEUEHHUE rojia. JTa (PyHKIUS MOKET OBITh MCIOJIb30BaHA
JUISL  aHaliu3a dJIEMEHTAPHBIX TIOTOKOB IUIATEXei, a Takke OOBIKHOBEHHBIX
AHHYWUTETOB IIPU MIOCTOSHHOM IIPOLIEHTHOM CTaBKe.

1.5.1. Ucnoab3oBanue ¢ynkuuu KIIEP pas sj1eMeHTaAapHBIX NOTOKOB
IaTe:Ken
Oynkuus K/IEP B ciydae 3JIEMEHTAPHBIX TOTOKOB IJIaTEKEW UMEET BU!
KIIEP (¢cmaska;; nc; 6c¢).
IIpumep 1.7. TpeGyercst onpenenuTs, Yepe3 CKOJIbKO JIET BKJIAJ pa3mMepoMm [
000 py6., nomemennbiii B 6ank mox 10 % romoBeix, mocturHer Benmuuunabl 25 000
pyO., eciii HaYuCJIeHUE MPOLIEHTOB OCYIIECTBIIAETCS JIBa pas3a B TO/I.
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Pewenue
KIIEP (10%/ 2; ; -7 000; 25 000).
Pezynomam
Yucno nepuoos: 26.
Yucno aet: 26/2 = 13.

1.5.2. Ucnoab3oBanune pynkuun KIIEP 1151 00bIKHOBEHHBIX aHHYUTETOB

[Ipn ananu3e OOBIKHOBEHHBIX AHHYUTETOB BO3MOXKHBI CJIEAYIOLINE BAPUAHTHI
npenacrasienus pynkuuu KIIEP:

KIIEP (cmaexa; nam;; 6¢; mun),
KIIEP (cmasxa; num; nc; ; mun).

IIpumep 1.8. Co3naercs QoHI, cpeAcTBa B KOTOPBIA MEPEBOIATCS B KOHIIE
KaxJaoro kBaptana. Pasmep nepuoauueckux miatexeit pasen 50 000 py6., rogoBas
npoleHTHas craBka coctapisier 14 %. Tpebyercsa ompenenuTh, Korja BEJIMYHUHA
¢donma nocturaer 3 500 000 pyoO.

Pewenue

KIIEP (14%/4; -50 000;; 3 500 000).

Pezynemam

Yucno xkBapranos: 36.

Yucno net: 36/4 = 9.

Ipumep 1.9. B npoext unBectupyercst 115 000 000 py6. Oxupaercs, 4uto
€XKETOJIHBIA J10X0/ OT peanusaiuu mnpoekrta cocraBiseTr 25 000 000 py6. [N'omosas
nporieHTHas ctaBka paBHa 11,75 %). HeoOxoaumo paccyutaTh CPOK OKYHaeMOCTH
MIPOEKTA.

Pewenue

OnpenenuM, 4epe3 CKOIBKO JeT OyAyIasi CTOUMOCTh MPOEKTa CTAaHET PaBHOMN
HYJIIO!

KIIEP (11,75 %; 25 000 000; -115 000 000).

Pezynomam

Cpoxk OoKymaeMOoCTH TpoeKTa: / JIeT.

1.6. ®ynkuusa CTABKA

Oynkuuss CTABKA cayxur [ onpenesieHHss NPOLEHTHOM  CTaBKW,
Ha4yKCIIAeMOM 3a OAMH mepuojl. YToObl paccUuTaTh T'OJOBYIO MPOLIEHTHYIO CTaBKY,
MOJIYYEHHOE 3HAYEHUE HAJI0 YMHOXHUTh HA YUCIIO NEPUOJOB HAUYMCICHUS MMPOLECHTOB
3a roa. @opmar QyHKIHHU:

CTABKA (knep; nnim; nc; 6¢; mun; npeononoxcenue).

OyHKIUSA CTABKA BBIYUCIIICTCSA METOJ0M MOCJIEJOBATEIbHBIX
NpUONKEHUN. APryMEHT TMPEIIOJIOKEHUE TMpeACTaBiIsieT Cco0OM  HCXO/HOE,
MPOTHO3UPYEMOE 3HaueHue (QYHKIUU. ODTOT apryMEHT MOXKHO HE 3aJaBaTh, IO
ymonyanuto oH paBeH 10 %. Ecnu B mponecce BbiuucieHus nociue 20 urepanuii
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7
norpenrHocTs npesbimaet 10, To BergaeTcs coobuienne o0 ommubke. B aTom ciaydae

MOYKHO 3aJ1aTh APYro€ 3HAYEHUE apryMEHTa MPEAIOI0KEHUE U BHOBb IOIBITATHCS
BBIYHUCIUTD (PYHKIHIO.

1.6.1. Ucnoan3oBanue pynkuuu CTABKA nis 3jieMeHTapHBIX NMOTOKOB
narexen

B cnyuae snemenTaptHoro noroka miatexeid pynkuuss CTABKA umeeT Bu:

CTABKA (knep;; nc; 6c).

IIpumep 1.10. B 6ank BHocuTcsi cymma pasmepom 150 000 py6. Kakoi
JOJKHA OBITH TOJIOBas MPOLEHTHAs CTaBKa, 4TOOBI 4epe3 TpHU Tojia BKJIAJ] JOCTHUT
BenuurHbl 200 000 pyO. npu yCI0BUH, UTO MPOLIEHTHI HAYUCIIAIOTCS €KEKBaPTAIBLHO?

Pewenue

CTABKA (3*4;; -150 000; 200 000).

Pezynomam

CraBka: 2,4 %.

I'omoBas mpouieaTHas craBka: 2,4 % * 4 = 9,6 %.

1.6.2. Hcnoan3oBanne ¢ynkuun CTABKA jgus 00bIKHOBEHHBIX
AHHYUTETOB

Bo3moxHbl cnenytonie BapuanThl npumeHenus ¢QyHkuuu CTABKA mpu
aHanu3e OObIKHOBEHHBIX AHHYUTETOB!
CTABKA (knep; nam;; 6¢; mun),
CTABKA (knep; nam; nc;; mun).
Ipumep 1.11. Ilpennonoxum, dopmupyercs (OHI MyTEM E€XKEMECIUYHBIX
B3HOCOB mpeHymepanao pasmepom 15 000 py6. Ilmanupyercs 3a S5 JIeT HAKOIHUTh

1000000 py6. Hamo ompenmenutb, KakoW AOMKHA OBITH TPU O3TOM TOJOBas
MIPOLICHTHAS CTAaBKa.

Pewenue
CTABKA (5*12; -15 000;; 1 000 000; 1).
Pezynemam
Craska: 0,34 %.
I'omoBas mpouenTHas ctaBka: 0,34 %*12 = 4,08 %.

1.7. ®ynknun IOOEKT u HOMUHAJIL

Oyukius DODEKT npeanazHaueHa Juist BblauciaeHus 3pGeKTUBHOM, QyHKIMS
HOMMHAIJI — HOMHHAJIbHOM IPOLIEHTHOM CTaBKHU.

O¢ddexTuBHas TmpoleHTHas CTaBKa, Hayucisgemas OJMH pa3 B  TO[,
oOecreynBaeT TOT k€ JOXOJ, YTO M HOMHUHAJbHAas MPOIEHTHAs CTaBKa, KOTOpas
MOXKET HAYUCIIATHCS HECKOJIBKO pa3 B rojJ. B OonbmmHCTBE GUHAHCOBBIX (YHKLHMA B
KAauecTBE apryMEHTOB HCIIOJIb3YIOTCSI HOMMHANIbHAs CTaBKa W YHCJIO MEPHOJIOB
HAYKCJICHUS IPOLIEHTOB 32 TO/I.
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JUis cpaBHEHUS HECKOJBKHMX OIEpanuil 11eJ1eco00pa3HO ONpENeuTh HUX
a¢pexTuBHBIE cTaBku. Yem Oonbie d¢dekTuBHas cTaBKa, TeM OoJiee IOXOTHOM
ABJISIETCS OTlEepaIys.

OddexTuBHas TPOIEHTHASI CTaBKa MOXET OBITh paccurTaHa Ha OCHOBE
HOMHUHAJIbHOM, 2 HOMUHAJIbHAs — HA OCHOBE () (PEKTUBHOM MPOIIEHTHOM CTaBKH.

dopmat QyHKIHII:

DDODEKT (Homunanvnas cmaexa; Koi_nep),
HOMUWUHAJI (3¢pgpexm cmaska;, kon_nep).

IIpumep 1.12. CpaBHUTH 1Ba BapUaHTa yCJIOBHUM pa3MelIeHUs] HA OAHKOBCKUX
neno3utax 100 000 py6. Ha cpok — 2 roxa:

HOMHUHaNbHasi cTaBka paBHa 11,25 %, npoOLEHTH HAUYUCISAIOTCS KaXJ0e
MOJIYTOJTUE;

HOMHHaIbHas cTaBka paBHa 11 %, mpoLeHTHl HAYUCIISIOTCS €XKEMECIUHO.

Pewenue

Pemmths 3Ty 3amady MOXKHO JBYMS CIIOCOOaMH: paccuutath d(PGEeKTUBHYIO
MPOLIEHTHYIO CTaBKY WJIH OYyAYLIyI0 CTOUMOCTb.

| cioco6

1. DODEKT(11,25%;2)= 11,566 %,

2. DODEKT(11%;12)= 11,572 %.

Il cioco6

PaccuntaeM Oyayniyl0 CTOMMOCTb C MOMOIIbI0 HOMHUHAJIBHBIX MPOLIEHTHBIX
CTaBOK:

1. BC(11,25%/2; 2*5;; -100 000) = 172 849,14 pyo0.,

2. BC(11%/12; 12*5;; -100 000) = 172 891,57 py0.

Bynyiyio cToMMOCTh MOXHO BBIYMCIHTBH C HCIOJIb30BaHUEM 3(()EKTUBHBIX
MPOLIEHTHBIX CTABOK:

1. BC(11,566%; 5;; -100000)= 172 849,14 py®.,

2. BC(11,572%; 5;;-100000)= 172 891,57 pyO®.

Bui60o0ul

Ob6a cmocoba yka3plBalOT Ha TO, YTO BTOPOM BapUaHT JIydlle, TaK Kak
COOTBETCTBYIOIIME €My 3HaueHUs A(PPEeKTUBHONW CTaBKU U OyAylled CTOMMOCTH
0oJbIIIe, YEM B IIEPBOM BapHaHTE.

Ucnonb3oBanne 5>¢P(GEeKTUBHON CTaBKU TMPOIIE, MOCKOJIbKY TMpPU 3TOM
YUUATHIBAIOTCS BCEro JBa apryMeHTa: HOMMHAJIbHAs CTaBKa M YHUCJIO MEPUOJIOB
HAYKCJICHUS IPOLIEHTOB 32 TO/I.

Ipumep 1.13. BblunciauTh HOMHHAJNBHYIO CTaBKYy JMJig cliydas, Korja
s dexTrBHAs cTaBKa paBHA / %, a MPOLIEHTHI HAUUCIISIFOTCS €KEMECSIHO.

Pewenue

HOMMHAUJI (7%; 12).

Pezynomam

HomunanbHas ctaBka pasHa 6,78 %.
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2. [lopsiioK BBIMOJTHEHUS! PabOTHI U COJEPKAHUE OTYETa

3agaua 1.1. Onpenenuts OyaylUIyl0 CTOMMOCTh BKJIaJa yepe3 TpU roja, eciu
ero HavanbHast crouMocTh paBHa S50 000 pyO., rogosas nporeHTHas ctaBka — 7,5 %,
MPOIEHTH HAYHUCIISIOTCS Pa3 B TOJTYro/IHe.

3agaua 1.2. B cnenyrouieil TaOnuie MNPUBEIECHbI XapaKTEPUCTHUKU JBYX
O0aHKOBCKHX JICTIO3UTOB. BBISICHUTH, HA KaKOM W3 HUX Yepe3 ISTh JIET OKaKETCs
OO0JIbIIIE JICHET.

IMapamerpsl onepauun Bapuanr 1 Bapuanr 2
HavanbHast crouMocTh 250 000 py0. 200 000 py®.
lomoBast mporieHTHAs CTaBKa 6,5 % 11 %
Yucno MEPUOJIOB HaYHCIICHUS]

[POIICHTOB B TEUYEHHUE I0J1a 2 12

3agaua 1.3. [{nsg Hekoroporo nmpoekta ¢opmupyercs ¢ponna. B Hero B Hauvase
kaxaoro mecsua oyaetr BHocutbes 100 000 py6. moa 7 % ronoBbix. CKOJNBKO JEHET
OKa)XeTCs Ha cueTe yepe3 JBa roja?

3apaua 1.4. Bxiaguuk B KOHIIE KaX7oro mosryroaust BHocuT B 6ank 25 000
py0. Kakas cymma okaxeTcss Ha BKiIajae depe3 4 rojaa, €clid rojoBas MPOLEHTHas
cTaBka paBHa 8 %7?

3agaua 1.5. [lo o6nurauuu Homunanom 10 000 py®., BeImylieHHON Ha 5 €T,
MPEIYCMOTPEHO HAUYUCIEHUE TMPOIEHTOB IO CIEAYIOIIMM HPOLEHTHBIM CTaBKaM: B
nepBbiid Toa — 10 %; B mocnenyromue nBa roga — 12 %; B mociaeanue asa roga — 14
%. OnpenenuTs OyAyIIyI0 CTOUMOCTb OOJIUTallNH.

3agaua 1.6. Onpenenuts Oyaymryro croumMocTs BkiIaga pazmepom S50 000 pyo.
yepe3 roj. [IpouieHTHl MO BKJIaAy HAYUCIAIOTCS €XKEKBapTAJIbHO IO IMEPEMEHHOMU
craBke: 2 % — B mepBoM, 2,25 % — Bo BTOpOM M TpeTheM, 2,5 % — B 4eTBEpTOM
KBapTasie.

3apaya 1.7. KakoBa nomkHa OBITH COBpPEMEHHAs BEJIWYMHA BKJIa/a, YTOOBI
yepe3 10 net ero croumocts gocturia 1 000 000 py6.? IlpoueHTbl HAYUCISIOTCS
eKEKBapPTAIBHO 10 TOJI0BOM cTaBke 7 %0.

3agaya 1.8. HeoOxomumo 3a 5 ner Hakoruth 500 000 py6. CpaBHHMBarOTCS
YCIIOBHSI IBYX JICTIO3UTOB:
MPOIICHTHI HAYUCIISIOTCS KaXK/10€ MOJTYTro/Iue 1o T010BOM cTaBke 8%0;
MPOTICHTHI HAYUCIISIOTCS KKl MECSII 110 TO0BOM cTaBke 7.

3agaua 1.9. PaccmarpuBaercs ABa BapuaHTa IOKYIKH HEKOTOPOTO
MMYIIECTBA. 3aIUIaTUTh cpazy Bcio TpeOyemyro cymmy — 150 000 pyO. mnm B
paccpouky: miatuth exemecsyHo 7 000 py6. B Teuenue nByx yer. Kakomy BapuaHty
CJIEyeT OT/AATh MPEANOYTEHUE MIPU YCIOBUH, YTO I0/I0Bas MPOLIEHTHASI CTaBKa paBHA
9 %.

3agaua 1.10. Mmeercs BO3MOXKHOCTH Y4YacCTBOBATb B IMPOEKTE, KOTOPBIU
npenycmarpuBaeT Boimiaty 10 000 py6. B Hawane kaxzjoro monyromusi. IIpoekt
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paccuutad Ha 7/ jnet. IIpenBapurensHo TpeOyercs nHBectupoBath B mpoekt 120 000
py6. T'omoBast mporieHTHass cTaBka paBHa 95,5 %. BBIICHUTH, ABISETCS JU TaKOE
BJIO’KEHUE JICHET BBITOIHBIM.

3apaua 1.11. Onpenenuts, 3a Kakoe BpeMsi OyJeT MoramieH KpeauT pa3MepoM
500 000 pyO©., ecnu exxeMecsiuHbIe IIIATEeXU NpeHyMepano coctabisitoT 16 500 pyo.,
a ToJI0Bas MPOIIeHTHas cTaBka — 12 %.

3apaua 1.12. PaccuutaTh, 4yepe3 CKOJIBKO JIET BeIUYMHA OAHKOBCKOTO BKJIAJa
pazmepom 200 000 pyO. yaBouTcs, eciiv rojioBasi mpolieHTHas craBka paBHa 10 % u
HAYKCJICHUE MPOIIEHTOB MPOU3BOAUTCS €KEKBAPTAIbHO.

3agaua 1.13. Ckonbko notpedyercs set, uToosl HakonuTs 1 000 000 py6. npu
exeMmecsTuHbIX TuiaTexkax noctHymepanno 10 000 py6. u ro10Boi IPOLIEHTHON CTaBKe
9 %.

3agaua 1.14. Onpenenuth, MO KaKylO T'OJOBYIO MPOIEHTHYIO CTaBKY HaJO
pasmectuth B 0anke 70 000 pyO., uroOsl uepe3 Tpu roga Hakonutsh 100 000 py6. npu
HAYKCJICHUH MPOIIEHTOB pa3 B MOJIYTOJIUE.

3apaua 1.15. K nauany Tekyuero roja Ha cuete umenoch 50 000 py6. B xonue
Kaxaoro noxyroaus miaaHupyerca BHocuTh o 10 000 pyO. PaccuuraTth romoByio
MPOLIEHTHYIO CTaBKY, pU KOoTOpoi uepe3 3,5 rona Ha cuete okaxercs 150 000 py6.

3apaua 1.16. Paccuurtath 3()(PEeKTUBHYIO CTaBKY JJisi HOMUHAJIBHOU cTaBKu 12
%, eciM TPOICHTHI HAa4yHCIsAOTCA: 1) Kaxkaoe moyyroaue; 2) €XKeKBapTalbHO; 3)
€KEMECSUHO.

3agaua 1.17. Omnpenenutb HOMHHAJIBHYIO CTaBKy IpU €XKEKBapTaIbHOM
HAYKCIICHUH MPOIEHTOB, eciiu dpdexTuBHas ctaBka coctasiser 10 %.

Conepxxanue oTdyera:

1) uenb paboThI;

2) 3a7aHKe Ha JJabOpaTOPHYIO PabOTY IJIs CBOCTO BapHaHTA,

3) aNropuTM pernraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;

4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOITPOCHI

1. Tlepeuncaure BcTpoeHHble (GyHkimMu EXcel, ucmonap3yembie it (HHAHCOBBIX
pacdera MOTOKOB IUIATEKEN.

2. Oxapaxrepusyite pynkuuio bC.

3. Oxapakrepusyiire dyuknuio b3PACITHC.

4. Oxapakrepusyire pyukmuto [1C.

5. Oxapaxrepusyite pynkuuio KITEP.

6. Oxapaxrepusyite pynkunio CTABKA.

7. Oxapaxrepusyire pynkuuo JODEKT.

8. Oxapakrepusyirte ¢pyuakiuo HOMMHAJL
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