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JIABOPATOPHBIE PABOTbI

JlaboparopHnast pa6ora Ne 1
«BBenenue. JiieMeHTBbI TEOPUH YMCICHHBIX METOA0B»

L[GJIB pa6OTBII 3HaATb W YMCTb OIOCHHBATH OCHOBHLIC MCTOIbBI TCOPHUHU
YHCJICHHBIX METOAO0B. KAYCCTBCHHbIC, AHAJIUTUYCCKNEC U YN CIICHHEIC.

1. KpaTtkue TeopeTuuecKkue CBEACHUS

C [noMOmpH  MaTeMaTUYECKOTO  MOJCIMPOBAHUS  PEIICHHUE  HAy4YHO-
TEXHAYECKOM 3aa4M CBOAMUTCS K PEIICHUI0O MATEMATUYECKOW 3aJauM, SBIAIOIICUCS
e€¢ mozenpro. [[ns pelreHuss MaTeMaTHYeCKUX 3aJad HCIOJIBb3YIOTCS CIEAYIOIINE
OCHOBHBIE TPYNIbI METOAOB: KAYECTBEHHBIE, AHAIIUTUYECKHE, U YUCIICHHBIE.

[Ipy uCHONB30BaHUM AHATUTUYECKUX METOJOB pEUIEHUS 3aJaud yAaeTcs
BBIPA3UTh C MOMOILBIO (opMyIl. B yacTHOCTH, B cilydae eciiu MaTeMaThyeckasl 3ajada
COCTOMT B PEHIEHUH MPOCTEUIINX anreOpandeckux WM TPAHCLUEHJIECHTHBIX
ypaBHEHUH, TUPPepeHIIMaNbHbBIX YPABHEHUH U T.I1., TO UCIIOJIb30BAHUE U3BECTHBIX U3
Kypca MaTeMaTUKH [IPUMEPOB cpa3y MPUBOAMT K 1enn. K coxaneHuro, Ha IpaKTUKE
3TO OBIBAET JOCTATOYHO PEIKO.

['paduyecku MeToABbl MOTYT MPUMEHATHCS [UIsI TOJY4YEHHUsS HadallbHbIX
OpUOIMIKEHUH K PELIEHUI0, KOTOPbIE 3aT€M YTOUHSIOTCA C MOMOUIbIO YHCIIEHHBIX
METOJIOB.

OCHOBHBIM HHCTPYMEHTOM JUISI PELICHUS CIOXHBIX MAaTEeMaTHYECKUX 3a/ay B
HACTOSIIIEe BpPEMS SIBIISIIOTCS YMUCIEHHBIE METOJbI, MO3BOJSIOIINE CBECTH PEIICHHE
3a/lay K BBIIIOJIHEHUIO KOHEYHOIO YMciia apu(PMeTHUecKuX ACHCTBUN HAJl YHMCIIAMU;
OpU ATOM PE3yJbTaThl MOJYYalOTCd B BHJE YUCIOBbIX 3HaueHUH. [loguepkHem
Ba)KHBIE OTJIMYMS YACIECHHBIX METO/I0B OT AHAIIUTUYECKHX.

Bo-niepBbIX, YMCIEHHBIE METO/ABI MO3BOJIAIOT MOTYYUTh JIMIIb NMPUOIHKEHHOE
peuienue 3aaaun. Bo BTopyto odepenb, OHU OOBIYHO MO3BOJISIOT MOJYYUTh PEIICHUE
3aJla4u ¢ KOHKPETHBIMH 3HAYEHUSIMU TaPaMETPOB U UCXOJIHBIX JTAHHBIX.

BxonHble nepeMeHHbIE JOKHBI MacIITaOMPOBaThHCS (ILIKAJIMPOBATHCSA), TO €CTh
IPUBOJUTHCS K €AMHOMY Juana3oHy u3MeHeHnus. Heo0xoaumocTs MacTabupoBaHus
OOBSICHSETCS] HECKOJIbKUMU IPUYUHAMM.

Omnepanusi, cocrosiias B Mepexosie OT HEMPEePhIBHONW (PYHKIUU HENPEPHIBHOIO
apryMeHTa, Ha3bIBaeTCs AMCKpeTU3alued HempepbhlBHOW (yHKUMH. DTa omepanus
OCYIIIECTBIISIETCSL TTyTeM B3sITHS oTcueToB y(tk) dyHkumm y (t) mpu ompeneeHHbIX
3HaueHusax tk aprymenra t. ynkuus y(t) 3aMeHsA€TCS COBOKYITHOCTBIO OTCUETOB, WU
nuckpety (tk). B pesynbTaTe QuCKpeTH3alMM MOJYYAarOTCs peuieTdyarbie (YHKIUU.
OTaenbHbIE 3HAYEHUS PEIIETYATON (PYHKIIMU HA3bIBAIOTCS TUCKPETAMH.

Henunelinpie ypaBHEHUS MOXHO pa3fesUTh Ha 2 Kiacca - aaredpandeckue u
TpaHCUEHACHTHbIE. AJreOpauuecKUMU  YpaBHEHUSIMM  HA3bIBAlOT  ypaBHEHMS,
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cCoAepKalie TOJNbKO  anreOpanyeckue  QyHKIUH  (1efble, paluOHAJIbHBIE,
UppanuoHaibHbie). B dWacTHOCTH, MHOTOUJICH SIBISETCA LENON anredpandeckon
dbyHkiuet. YpaBHeHUs, cojepkampe Apyrue (yHKIUU (TPUTOHOMETPHUUYECKUE,
noKa3aTelbHbIE, TOTapu(PMUUECKHUE U APYTHE) Ha3bIBAIOTCS TPAHCIICHICHTHBIMU.

MeTobl pelieHus: HEIMHENHBIX YPaBHEHUH IETATCS Ha IBE TPYIIIIbL:

-TOYHBIE METO/bI;

-UTEPAIMIOHHBIE METO/IbI.

TouHble METOABI MO3BOJSIOT 3alMCATh KOPHU B BHUJE HEKOTOPOTO KOHEYHOI'O
cooTHouieHust (popmysl). M3 mKonbHOro Kypca aareOpbl U3BECTHBI TAKME METO/bI
JUISL PELEeHUs] TPUTOHOMETPUUECKHX, JOrapu(PMUUECKUX, MOKA3aTEJIbHbIX, a TaKXkKe
IpOCTEHIINX anreOpandyeckux ypaBHEHUI.

Kak wu3BeCTHO, MHOTME€ YpaBHEHHS U CHUCTEMbl YpPABHEHUH HE HMEIOT
aHAIMTHYECKUX peleHnid. B mepByto ouepenb 3TO OTHOCUTCS K OOJIBIIMHCTBY
TPaHCUEHACHTHBIX yYpaBHEHHUH. Jl0Ka3aHO Takke, YTO HEJb3sl MOCTPOUTH (POpMYyIly,
0 KOTOPOW MOKHO OBUIO OBl PEIUTh MPOU3BOJIBHOE ANTreOpandyecKkoe ypaBHEHUE
CTEINEHU BbIlIE YeTBepTO. KpoMe TOro, B HEKOTOPBIX CIy4yasiX YpaBHEHUE COACPKUT
K03((PUIIMEHTHI, U3BECTHBIE JIUIb NPUOIUZUTENBHO, U, CIIEJOBATENbHO, CaMa 3ajada
O TOYHOM OIIPEACIICHNH KOPHEH YypaBHEHHUs TepseT cMblca. JUIg MX penieHus
UCITOJIB3YIOTCSI UTEPALIMOHHBIE METO/IBI C 3aJJaHHOM CTEIIEHBI0 TOYHOCTH.

2. [Topsiiok BBIMOTHEHUS paOOTHI U COJIEPKAHUE OTUETA

[Topsinok BBIMOTHEHUS paOOTHI:
1) mpeamer uzyuenus;
2) BUJIbI YUCTICHHBIX METOJIOB:

a) KaueCTBEHHEIC,

0) aHAJTUTUYECKHUE;

B) YHCJICHHBIE.
3) mMaciTabupoBaHUE U 3aMeHa TIEPEMECHHBIX;
4) npsiMasi 1 0OpaTHasT BBIYHUCITUTEIILHBIC 33/1a4H;
5) peanu3anus yncieHHbIX MeTo10B B cpene EXCEL.
ConeprxaHue oTyera:
1) 1enb paboThI;
2) 3amaHue Ha JJaOOpaTOPHYIO PabOoTy st CBOCTO BapHAHTA;
3) aJropuTM peIaeMoro 3aJaHus ¢ HEOOXOIUMBIMU MOSCHEHUSIMHU;
4) BBIBOJIBI ITO padoTe.

3. KoHTpoJibHBIE BOIPOCHI
1. JluckpeTtusaiys B HEMPEPHIBHOU 3aa4e.
2. OueHka pe3yJibTaTOB BEIYUCIICHUI.
3. OCOOEHHOCTH CEPUMHBIX BHIYMCICHHIA.



JlaGopaTopHnasi pabora Ne 2
«Oco0eHHOCTH IKOHOMUKO-MaTeMaTH4ecKuX pacueToB B EXCEL)

[lenp paOoOTHI: 3HATH OCOOEHHOCTH SKOHOMMKO-MAaTEMaTHUYECKHUX PacueToB B
EXCEL

1. Kparkue TeopeTH4ecKue CBECHUS

Microsoft Excel — Bemymas mporpamma oOpaOOTKH AJIEKTPOHHBIX TaOJIHII.
[TepBas Bepcust MS Excel nosiBunace B 1985 rony u oGecneunBaiia TOIBKO MPOCTHIE
apu(pMETHISCKHE OTEepallik B CTPOKY WiH B ctoibern. B 1993 romy Beimma mstas
Bepcust Excel, craBmas nepseiM npunoxenuem Microsoft Office, koTopoe Bkitouano
s3pik Visual Basic for Applications (VBA). Haunnas ¢ Office 97 dupma Microsoft
BKitouaeT VBA Bo Bce npuioxxenus nakera Microsoft Office.

B nacrosmee Bpems MS Excel mpeacraBiser coOoi AOCTaTOYHO MOITHOE
CpPEICTBO pa3pabOTKW HH(MOPMALMOHHBIX CHCTEM, KOTOpPOE BKJIIOYAET Kak
3JIEKTPOHHBIE TAOJUIBI (CO cpeAcTBaMH (PUHAHCOBOTO U CTATUCTUYECKOTO aHalu3a,
HA0OpOM CTAHIAPTHBIX MATEMATUYECKUX (PYHKIUN, JOCTYHMHBIX B KOMIIBIOTEPHBIX
S3BIKAX BBICOKOTO YPOBHS, PSAOM JOMOJMHHUTENbHBIX (DYHKIMI, BCTpEYAIONTUXCS
TOJILKO B OMOJIMOTEKAX JOPOrOCTOSIIIMX UHKEHEPHBIX MOANPOrpaMM), TaK U CPEICTBA
BU3yanibHOTO TporpammupoBanusi (Visual Basic for Applications). DaekTpoHHbIE
TaOJIMIIBI O3BOJIAIOT TPOU3BOAUTE 00PA0OTKY YHCEN M TEKCTa, 3aaBaTh (POPMYJIbI U
(GyHKUMMA AJI1 aBTOMATUYECKOTO BBIMOJIHEHUS, POTHO3UPOBATh OIOKET HA OCHOBE
CLIEHapHsl, IPEACTABIIATh IaHHbIE B BUJE JUarpamm, IMyOJIMKOBaTh pabodne JUCTHI U
nuarpammMbl B IHTepHeTe. C moMonisio VBA M0XKHO aBTOMaTU3UpOBATH BCIO PadoTYy,
HauuHas OT cOopa wuHopMammu, ee 00pabOTKM 10 CO3JaHUS HWTOTOBOM
JOKYMEHTAlMu Kak Il O(PMCHOrO MOJB30BAHMS, TaK M JJIs pa3menieHus Ha Web-
y3Ie.

[To yMonuaHHUIO CCBHUIKM Ha SYEWKH B (POpMyJIax paccMaTpPUBAIOTCS Kak
OTHOCUTEJIbHBIE.

OTO oO3HayaeT, 4YTO ajJpeca B CChUIKAX IMPU KOMUPOBAHUU (HOPMYIIBI
aBTOMAaTH4EeCKH H3MeHATCA. OHM NPUBOASTCS B COOTBETCTBHE C OTHOCUTEJIBHBIM
PACIIOJIOKEHUEM STUEUKU B CO31aBAEMOM KOIIUHU.

Abconomnasn aopecayus. 1lpun aOCoONMOTHON aapecaluu aapeca CChUIOK TMpHU
KOIKUPOBaHUU (POPMYIT HE U3MEHSAIOTCS. T.€ MO3UIMS CTPOKH, CTONOLA WK SYEHKH B
LIEJIOM, Ha KOTOPYIO YKa3bIBAET CChLIKA, PACCMATPUBAETCS KaK MOCTOSHHAS.

Jlist u3MeHeHus crnocoba agpecanuu B (popmylie HY>KHO BBIJEIHUTh CCHUIKY Ha
SYeUKy M HaxaTh KiaBuiny F4. DieMeHThI ajpeca, UCIOIb3YIOIKEe abCOMIOTHYIO
aJIpecallnio, MPeIBapsIOTCS CUMBOJIOMS.



HaunmenoBanue Haxartue F4 Anpec
[Tonubli aOCONMIOTHEIN aapec 1 pa3 $A%$1
HemnounHe1it abcommoTHBIH aapec (o CTpoKe) 2 paza A%l
HenounHerit abcomoTHEIH anpec (o cTono1y) 3 paza $A1
OTHOCHUTEIBHBIN aJIpec 4 paza Al

2. [TopsiioK BBIMOTHEHUS paOOTHI U COJIEpKAHUE OTUETA
[Topsanox BeIMOTHEHUS PabOTHI:
1. Pemenue 3ana4 JIMHEMHOW ONITUMHU3ALIAH.
3agaya 1. Jlnga npou3BoAcTBa CTOJOB M IKagoB MeOenpHas (adpuka
UCIIOJIb3YyeT HeoOXoIuMble pecypcbl. HopMbl 3aTpar pecypcoB Ha OJHO M3JENHE
JAHHOTO BHJA, NPUOBUIb OT peaM3ali OJHOr0 M3JEIUs U OoOuIee KOJUYECTBO
MMEIOIIUXCSl PECYPCOB KaXJI0TO BHUJIa MPUBEACHBI B Ta0I. 1.

Tabmuma 1
Hopwei 3atpar
PECYpCOB Ha OJTHO
Pecypcsr I OO0111ee KOIMYECTBO PECYPCOB
CTOJI mkag
JpeBecuna:
1 BuUIa 0,2 0,1 40 60
2 Buja 01 0,3
TpynoemkocTs 1,2 15 371.4
(4enoBeKo-4acoB)
[TpuObLIb OT peanu3anuu
6 8
oJiHOrO M3aenus (pyo.)

Onpenenuth, CKOJBKO CTOJNIOB M IKadoB ¢adbpuke ciemayeT H3rOTOBIISTH,
YTOOBI MPUOBLIH OT UX Pean3aIi ObLTa MAKCUMAIBLHOM.

Jly1st perienust 3Toi 3a7ja4i He0OXOAMMO TTOCTPOUTH MATEMATUYECKYIO MOJICIb.
[Ipoiiecc mocTpoeHus MOJIEIM MOYKHO HauaTh C OTBETA Ha CIICAYIOIINE TPU BOIIPOCa:

1. Jlns onpeniesieHust KaKuxX BEJIMYUH CTPOUTCS MOJIEIb?

2. B dem cocrouT menb, Uil JTOCTHUKEHUS KOTOPOW U3 MHOMXECTBAa BCEX
JOTTYCTUMBIX 3HAYCHHI MIEPEMEHHBIX BRIOUPAIOTCS ONTUMAIbHBIC?

3. KakuMm orpanndeHuUsM JOJKHBI YAOBICTBOPSATH HEU3BECTHBIC?

I[TOCTAHOBKA 3AJZIAYN 1

B nmanHom cnyuae mebOenbHOM ¢abpuke HEOOXOAMMO CIIAHUPOBATH O0BEM
MIPOU3BOJICTBA CTOJIOB M IMIKa(OB TakK, 4TOOBl MAKCUMHU3UPOBATH MPUOBLIL. [ToaTOMY
MEPEMEHHBIMHU SIBJISIOTCA: X1 — KOJTMYECTBO CTOJIOB, X2 — KOJIMYECTBO MIKa(OB.



CymmapHas mpuObUIb OT TNPOM3BOJACTBA CTOJIOB W INKagoB paBHa Z=6*
*x1+8*x2. Lenbto (abpuku SBISETCS OMNpeAeNeHHEe CPeau BCEX JOMYCTUMBIX
3HaueHuM x| u X2 Takux, KOTOpbIE MAKCUMH3UPYIOT CYMMapHYyK MNpUObLIb, T.€.
1eIeBY0 QYHKIIHIO Z.

OrpaHudeHus, KOTOpbIE HaIararoTcsa Ha x1 u x2:

— 00BbEM IMPOU3BOJICTBA IIKA(OB U CTOJOB HE MOXKET OBITH OTPHULATEIBHBIM,
cliegoBaTesbHo: X1, X2 > 0;

— HOpPMBI 3aTpaT JPEBECHHBI Ha CTOJBl U IIKapbl HE MOXKET MPEBOCXOAUTH
MaKCHMaJbHO BO3MOXKHBIH 3amac JAaHHOTO UCXOJIHOTO MPOJYKTa, CIEA0BATEIBHO:

0,2x1+0,1x2 <40

0,1x1 +0,3x2 <60

Kpome Toro, orpaHmyeHue Ha TpPYJOEMKOCTb HE MPEBBIMIAECT KOJIUYECTBA
3aTpaynBaeMbIx pecypcoB 1,2x1+ 1,5x2 <371,4

Takum 00pa3zom, MareMaTHdecKasi MOJIENIb JAHHOM 3a7a4d UMEET CIETYIOIIHA
BU/I:

MakcumusupoBats Z = 6x1 + 8x2

IIPU CIETYIOIINX OrPAaHUYEHUSX:

0,2x1+0,1x2 <40

0,1x1+0,3x2 <60

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

JlanHast MOZeNb SIBISICTCS JIMHEHHOW, T.K. 1efeBas (yHKUUS U OTrpaHUYEHUS
JIMHENHO 3aBUCAT OT [IEPEMEHHBIX.

[MTOPAJIOK PEILLIEHUA 3ATAYN 1

1. OtBectu stueiiku A3 u B3 mox 3HaueHus nepemeHHbix x1 u x2 (puc.l).

| A l B c | b =

1 |MepemeHkbie —
2 |x1 X2
o

A [ DYHEUMA Leau: =6"AJ+5"E3

5 =

B
| 7 |=027A3+0,1°B3 40

8 |=0,1°A3+0 763 50

9 |=12°A3+1 5'B3 374

10 =
4] b Cronsi w wkadb etz £ ne |4 | L]J—

Puc. 1. Jlnana3oHsl, OTBEICHHBIC 11OJ] IEPEMEHHBIE, 11eJIEBYI0 (DYHKITUIO U
OTPaHUYCHUS

2. B sueiiky C4 BBectu ¢yHkuuio uenn: =6*A3+8*B3, B saueiiku A7:A9
BBECTH JIEBBIC YaCTU OTPAHUYCHUIA:
=0,2*A3+0,1*B3
=0,1*A3+0,3*B3
=1,2*A3+1,5*B3,
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a B siueiiku B7:B9 — npaBeie yactu orpanndenuii (puc.l).

3. BBI6paTB KOMAHABI Cepsuc/llouck pewenus U 3AIIOJIHATH OTKPBIBIICCCS AUATIOTOBOC
OKHO Iouck pewenus, KaK TOKa3aHO Ha puc. 2. CpeacTBO MOMCKA PEUICHUN SIBISAETCS
OJIHOH U3 HaACTPOCK Excel. Eciin B MmeHro Cepsuc OTCYTCTBYECT KOMAHIA ITouck pewenus, TO
M1 €€ YCTAaHOBKHU HCO6XOI[I/IMO BBIIIOJIHUTb KOMAHAY Cepsuc/ Haocmpoiixu/ ITouck pewenus.

JI1s1 BBOJIa OTpaHUYCHUN HAXKMUTE KHONIKY /[obasume.

Baumanue! B nuanoroBom okHe [lapamempwvi noucka peuieHus HEOOXOIUMO
yCTaHOBUTH G1akoK JIunetinas moodens (puc. 3).

YCTAHOBMTE UWENEEYH) A4EHKY! $C44 5. | BhINONHUTE I

PEBHOM: % makcuMansHOMY 3HaqeHmid | 3HaqeHur: |D

3aKpPbITE

'-h MHHHMANEHOMY SH3YEHHMHD
~MsMEHAA AYEHKH!

|$a$3:4843 E MpeANoNoEHTE |

~OrpaHH-eHHA: [apameTpbl

S e
+a47:4849 <= $B647:4649 —l

MzMeEHUTE |
j ¥aanHTe |

|1

BoccTaHoBHTE

Puc. 2. Jluanorosoe okHo [Touck perieHus 3a1a4u 0 MaKCUMU3AIMH TPUOBUTN Ha

habpuke
[NapaMeTps NOWCKa pPELWIEHHA ilil

MaKCHMaNEHOE BPEMa: Im CEKYHA O
MpeAensHoe YMcno kTepaumd: (100 OTMEHA
OTHOCHTEABHAA NOrPEWHOCTE ! IDJDEIIIIEIUI 3arpysvTb MOAENE. ..
AonycTrMoe oTKNOHEHNE; |5 o CoxpaHHTb MOAENE. .,
CXOAMMOCTE! IIJJEIEIIJI Cnpaeka
I7 ﬂm—ueﬁnan MoAENE I_ ABTOMATHYECKOS M-BCLIJTEEHI:IDBEHHE
[™ HeoTpHuaTensHble sHa4eHHA [™ MokasbiBaTh pE3YNLTATE! HTEPALMH

WeHKH— rPasHocth———— MeTo4 noMcka

% nuHeriHaA % npsmbie ¥ HetoToHa

" kBaapaTHYHaA " weHTpanbHLIE ™ conpameHHbIX rPaAHEHTOB

Puc. 3. lnanorosoe okHo [lapameTpbl moucka pemeHus
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PesynbTarbl NOMCKA PEleHHs 7| x|
PelueHne HalHAeHD, BCe orpaHiYeHna M YCNoEHA
ONTHMANEHOCTH BRINONHEHEI. THn oT4ETa
PesvneTaTel - |
3 IEOYpaTL HAHASHHOS PLLSHIS | YeToRHBOCTE
................................................................................... anﬂ.EHbl
(" BOCCTAHOBMTH MCXOAHBIE SHAYEHHS ﬂ
(8,8 OTHEHS I COXPaHHMTE CLEHSPHH. .. | Crnpaeka I

Puc. 4. JInanoroBoe okHO Pe3ynpTaThl moncKa pemeHus

5. Pe3ynbraThl pacuera 3ajlayd MpeJICTABICHbI HA pUC. 5, U3 KOTOPOTO BUIHO,
YTO ONTUMAJIbHBIM SIBJIsieTCs TTpou3BoACTBO 102 ctonoB u 166 mkadoB. ITOT 00beM
npousBojicTBa npuneceT padpuke 1940 py6. npudbLIH.

A | B C | D
~ 1 lMepemenHbie —
2 1 X2
3| 102 166
4 | DyHKumMA Lenw: 194000

5
B
i 37,00 40
8 60,00 60
- 371,40 3714
10 .
M 4¥ M CTonb v micadn { Ttz 4 e | <] | [

Puc. 5. lnanoroBoe okHo Pe3ynbTaThl pacueTa
2. Pemmenue TpaHCOpTHOM 3a/1a4Hu.

3anaua 2. Gupma umeet 4 Gabpuku u 5 EHTPOB pacHpeiesieHUs: €€ TOBAPOB.
®abpuku ¢pupmsl pacnionaratores B Jleasepe, boctone, HoBom Opneane u Jannace ¢
MPOU3BOACTBEHHBIMU BO3MOXHOCTAMHU 200, 150, 225 u 175 egununy npoaykiuu
€XKEIHEBHO  COOTBeTCTBeHHO. LleHTpbl  pacnpeneneHuss  TOBapoB  (PUPMBI
pacnomnaratorcs B Jloc-Ankenece, Hamnace, Cenr-Jlyuce, BammHurrone u ATianTe ¢
notpedbHoctssmu B 100, 200, 50, 250 w 150 enuHUI] TPOAYKIIMU E€XKEIHEBHO
COOTBETCTBEHHO. XpaHeHHUE Ha (aOpuKe €AUHUIIBI MPOAYKIIUU, HE MOCTaBJIEHHON B
IeHTp pacnpenenenus, ooxomurcs B $0,75 B jmeHp, a mrpad 3a MPOCPOUCHHYIO
MOCTaBKY  ©IWHHUIBI  MPOMYKIIMM, 3aKa3aHHOW  mOTpeduTerneM B IIEHTPE
pacmpezielieHus, HO TaM He Haxojsuiecs, paBeH $2,5 B neHb. CTOUMOCTD TIEPEBO3KH
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eIMHULBI MPOIYKIUU C (abpuK B MyHKTHl paclpelesieHus MmpuBeneHa B Tadm. 9.2
«TpaHCTIOpPTHBIE PACXOABD».

Tabnmma 2
TpaHcopTHBIE pacXoIbl
1 2 3 4 5
l'opona Toc-
P Hamnac | Cen-Jlyuc | BamuHrron ArtianTa

1 | Hensep 1,50 2,00 1,75 2,25 2,25
2 | bocron 2,50 2,00 1,75 1,00 1,50
g | Hoserit 2,00 1,50 1,50 1,75 1,75

Opiiean
4 | Jlamnac 2,00 0,50 1,75 1,75 1,75

ITOCTAHOBKA 3AJIAYU 2

Heo6xo1uMo Tak criiaHupoBaTh MEPEBO3KH, YTOOBI MUHUMHU3UPOBATh
CYMMapHbIE TPAHCIIOPTHBIE PACXOBI.

[Tockonmbky  nmaHHass  Mojenb  cOalaHcupoBaHa (CymMMapHbIi  00beM
MIPOM3BEACHHON MPOIYKIIMM PaBEeH CyMMapHOMY 00beMy MOTpeOHOCTEH B HEM), TO B
ATOW MOJICJIM HE HAJ0 YYUTHIBATh M3ICPKKH, CBSI3AHHBIC KAK CO CKJIAJUPOBAHUEM,
TaK U C HEAONOCTABKAMU MTPOAYKIIHH.

JIns pelieHust JaHHOM 33a/1a4 IOCTPOUM €€ MaTEMaTUYECKYI0 MOJICIb.

4 5
Z=3 > CiX;
i=1 j=1
HeusBecTHBIMU B JIAHHOH 3a/1a4e SBISIOTCS 00bEMBI MEPEBO30K. IIycTh X —

00bEM MEePEeBO30K ¢ i-0i (haObpuKku B J-if HIEHTp pacnpeacncHust. OyHKIUS e — 3TO
CYMMapHbIE TPaHCTIOPTHBIE PACXOJIB, T.€. T C;; — CTOMMOCTb IEPEBO3KH €/IMHUIIbI

NPOAYKIUH Ci-0i (haOpUKH J-i LIEHTP pacrpeaeIcHHS.

HewusBecTHpie B JaHHOW 3ajadye JOJKHBI  yIOBIETBOPSTH  CIEAYIOIIUM
OTPaHUYCHUSIM:

— 00BEMBI IEPEBO30K HE MOTYT OBITh OTPHUIIATEIHHBIMU;

— TaK KakK MOJIeJb cOaJIaHCUPOBAaHa, TO BCS MPOIYKIIUS JT0JKHA ObITh BHIBE3EHA
¢ (abpuk, a MOTPEOHOCTH BCEX LIEHTPOB PACIPEACIICHUS JOJKHBI ObITh MOJIHOCTHIO
yIIOBJIETBOPEHBI.

B pe3ynbTaTe nMeeM CIeayIOIIyt0 MOAEIThb

45
MUHUMU3UPOBATh: Z = Z Z CiiXij »
i-1 -1

4
NIPY OTPaHUYCHUSIX: Z X; =Dy, Je [1, 5]

x; <0, ie(L4] jlzel[l,S]

]
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4
> x; =2y, ie[L,4]
i=1

rae d; — o0beM Mpow3BoACTBA Ha i-od (abpuke; b; — cmpoc B j-ii neHTpe

PaClpCaACIICHUA.

[MTOPANOK PEIIEHWA 3AJAYU 2

1. BBecTu nanHble, Kak MOKa3aHO Ha puc. 6.

B sueiiku Al:E4 BBeneHbl ctommMocTu nepeBo3ok. Adeliku A6:E9 oTBeneHbl
MoJ, 3HAYeHUs] HEM3BECTHBIX (00BEMBbI MepeBo30k). B sueiiku G6:G9 BBemeHb
0o0beMBI TIPOU3BOJCTBA Ha (pabpukax, a B siuekiku Al1:E11 BBeaeHa nmoTpeOHOCTH B

MPOIYKIIMA B MyHKTaxX pactpeaencHus. B sueiiky F10 BBemena meneBas GyHKIHS
=CYMMIIPOU3B(A1 :E4;A6:E9).

. A B C D E F . G Hj
1 15 2 1,75 225 225
2 25 2 175 1 15
3 2 15 156 1,75 175
4 2 05 175 1,75 175
5 |
6 | 0 2m
7| 0 150
8| 0o 2 =
9 | 0 175
10 0 0 0 0 o0
l 100 200 a0 260 150
12| .
ﬁu{h—pl\TpchninHaﬂ sagava (et /|4 | L”J’

Puc. 6. UcxonHble aHHBIE TPAHCIIOPTHOM 3a/1a4n

B saeiixku A10:E10 BBeaens popmyis:

=CYMM(A6:A9)

=CYMM(B6:B9)

=CYMM(C6:C9)

=CYMM(06109)

=CYMM(E6:E9), onpenensitouue o0beM MPOIYKLUHMH, BBO3MMOW B LIEHTPHI
pacrnpeesieHusl.

B siaetiku F6:F9 Benenst hopmyisr:

=CYMM(A6:E6)

=CYMM(AT:E7)

=CYMM(AS:ES)

=CYMM(A9:EY), Beiuncnstomuye 00beM MpoayKIHH, BHIBO3UMOM ¢ (hadpHK.

1. BLI6paTI) KOMAaHAY Cepsuc/Ilouck pewenus U 3aAIIOJIHUTh OTKPBIBIICCCA AMAJIOTIOBOC
OKHO Ilouck pewenus, KaK IIOKA3aHO Ha PHUC. 7.

B AUAJIOTOBOM OKHE [lapamempwr noucka peuterus HCO6XOI[I/IMO YCTaHOBUTD (I)J'Ia)KOI(
Jluneinas mooens.
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YCTAHOBNTE WENEBYHO AYERKY: tr10 S | BLINONHMTL I
PagHOH: (" makcumankHomy sHausHMo  ( sHaueHmi: |0
3aKpbITE I

(8 MHHMMANEHOMY ZHAYEHMID

M3MEHAA AYEHKH:
[$ade:$E$a =% MpeanonosmTe |
~OrpaHHHeHnA; MI
$A$10 $E$10 = $AS1L:SESLL | Aobaente |
$8$6:$E49 >=0
$F$6:$FE9 = $G36:4GH9 MsmernTs |
BOCCTAHOBHTE I
_'_l ¥aanmTe I
Cnpaeka I

Puc. 7. lmanoroBoe okHo [louck pemeHus 1y TpaHCIOPTHOM 3a1a4u
2. Ilocne HaXaTUs KHONKH Bomnoanums CPEACTBO ITOMCKA PEIICHUN HAXOAUT
ONTHUMAJIbHBIA TJIAH MOCTABOK MPOAYKIUH U COOTBETCTBYIOIIME €MY TPAHCIOPTHBIE
pacxosl (puc. 8).

A B C D E F | G | HT
1 15 2 175 225 225 —
2 25 2 175 1 15
3 2 15 15 175 1,75
4 2 05 175 1,75 1,75
5
B | 100 0 50 50 0 200 200
7 0 0 0 150 0 150 150
8 0 25 0 50 150 225 225 .
) 0 175 0 0 0 175 175
10 100 200 50 250 150
11 100 200 50 250 150
12 :
I_i‘ﬁ | |2 | d F\TpaucnupTHan 3apnauva ,;’J'IH::TS f ; Jil | LI s

Puc. 8. OntumanbHOE pellieHre TPaHCIOPTHOM 3a1a4n
Conepxanue oTyera:
5) nesb paboTHI;
6) 3amanue Ha JJaOOPAaTOPHYIO PadOTY JJIsl CBOCTO BapHAHTA;
7) aJropuTM pEIIaeMoro 3aaaHus ¢ HEOOXOUMBIMU TTOSCHCHUSIMHU;
8) BBIBOJIBI 1O padoTe.

3. KoHTpoJibHbBIE BOIPOCHI
1. OcoGennoctu unTepdeiica.
2. AGcomoTHast 1 OTHOCUTENIbHAS aJipecaliysi, aBTO3aMOJHEHUE.
3. OCHOBHBIE KaTErOpUH BCTPOCHHBIX (DYHKITUH.



JlaGopaTopHas padora Ne 3
«IlocTpoenue rpapukoB U JUATPAMM))

[enb paGoThl: U3YYUTh METOBI HOCTPOSHUS IPadUKOB U AUATPAMM.

1. KpaTkue TeopeTHuecKre CBEACHUS

Microsoft Excel mnoanepkuBaeT pasnuyHbBIE THUIIBI JAWAarpaMM, IO3BOJISS
IPEJCTaBIISTh JaHHbIC OHSITHBIM JIJI1 KOHKPETHON ayAUTOPUH CIIOCOOOM.

T'ucmoepammui

JlanHble B CTONOLIAX WM CTPOKax JIMCTAa MOXHO OTOOpa3uTh B BHJE
TMCTOrpaMMBl. ['MCTOrpaMMBl MOJIE3HBI IS NMPEACTABICHUS WU3MECHECHHW JAHHBIX C
TEYECHUEM BPEMEHUM M [UI HArJsJHOTO CpPAaBHEHMS pa3JIMYHBIX BeIM4YMH. B
rucTorpaMmMax KaTeropuv oOOBIYHO (OPMHUPYIOTCSI IO TOPU3OHTAIBHOW OCH, a
3HAYEHUS — IO BEPTUKAIBHOM.

Mpogaxu B BocTo4YHOI A3MM

&0 000
30000

-
Ay
Ay A F

40 000 = .

30000 4

20 000

10 000

1 K

p.-

Ke. B.2 Ke.3 He.4

I'papuxu

JlaHHble, pACMOJOKEHHbIE B CTOJOLNAX WM CTPOKax JIUCTAa, MOYKHO
npeacTaBuTh B BuAe Trpaduka. ['paduku MO3BOJAIOT M300pakaTh HEMPEPBIBHOE
WU3MEHEHHUE JaHHBIX C TEYEHUEM BPEMEHH B €AMHOM MacIITa0e U UJI€aJTbHO TOJAXOAAT
JUTSl IPEICTABIECHUS TEHACHIIMI N3MEHEHHSI IaHHbBIX C PABHBIMU MHTEPBAIAMH.

Ha rpadukax pnaHHble KaTeropvii paBHOMEPHO pPACHpPEEISIOTCS BJIOJb
TOPU30HTAJIBHOM OCH, a BCE 3HAYEHUS pPABHOMEPHO pACHPEIEISAIOTCA BJOJb
BEPTUKAIBHOM OCH.

70 000 p.

60 000 p. P—

50 000 p. / ;

40 000 P-g— ~#— Empona

30 000 p.

20 000 p.

10 000 p.
PY6.-

1 ksapr. 2 kpapr. 3 kBapT. 4 ypaprt.

- clua

AnoHuA
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['padukn MOXHO HUCHOJB30BAaTh, €CIM METKH KATETOPUN  SBISIOTCS
TEKCTOBBIMM M NPEACTABISAIOT 3HAYCHHUs, PaA3/JCJIEHHBICE DPAaBHBIMM HHTEpPBaJIaMH,
HaIpUMep, MECALbI, KBapTajabl WK (PUHAHCOBBIE TOJBl. DTO OCOOEHHO BAXKHO TNPHU
HAJIMYUHU HECKOJIBKUX PSAOB: IJISi OTOOPaXXEHHs! OJTHOTO Psijia MOKHO HCIOJIB30BaTh
TOUEYHYIO Juarpammy. Takke rpaduUKd MOXHO HCIOJIb30BaTh IPU HAJIUYUU
HECKOJIbKMX DPa3JelI€HHBIX PABHBIMM MHTEPBAJIAMU YHUCIIOBBIX METOK, B YaCTHOCTH,
aet. Ecnu 4yucnoBbIX METOK OOJbIIE JECATH, BMECTO IpaduKa Jydlle HCIOIb30BaTh
TOYEUYHYIO JUArPAMMY.

Kpyeosvie ouazpammoi

JlanHblE B OJHOM CTOJIOLIE WMJIM CTPOKE JINCTA MOXHO NPEICTaBUTh B BHJIE
KpyroBou nmarpammbl. KpyroBas nmarpaMma JIEMOHCTPUPYET pa3sMep DIEMEHTOB
OJIHOTO PSZia JAHHBIX OTHOCUTEIBHO CYyMMBI JJIEMEHTOB. TOUYKHM JaHHBIX HAa KPYTOBOM
JIiarpaMMe BBIBOJSITCSI KaK IMPOLEHTHI OT BCETO KpyTa.

Mpoaaxu Nerkmx 3akycok
15%

403

0%
B Coupmmym
H canatw
15%
Cynbi
H Hanutiu
M fecepTw

21%

Jlunetiuamoie ouazpammol

Jlanubie B CTONOIAX WIJIM CTPOKax JIMCTA MOXHO TIPEJICTAaBUTh B BUJIEC
JMHENYaToM auarpaMmmbl. JlMHenMyaTele aUarpaMMbl HCHOJB3YKOT JJIsi CPaBHEHUS
OTHEIBHBIX AJIEMEHTOB.

Mpoaaxu No pervoHy

b d
Ll |

AnoHkxa

v
Ll |

CILLA

Empona

b 4
Ll |

p-- 50 100 150 200 250

TeicAYK

Huaepammel ¢ ooracmamu
JlanHbie B CTONOIMAX WIJIM CTPOKAax JIUCTAa MOXHO TIPEJICTAaBUTh B BUJEC
auarpaMMmbl ¢ obnactsamu. JlmarpamMMbl ¢ 00JacTSAMU TOMYEPKUBAIOT BEIUYUHY
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U3MEHEHHM C TEYEHUEM BPEMEHM M MOTYT MCIIOJIb30BaThCA Ui IPUBIICUYCHHUS
BHUMaHHs K CyYMMAapHOMY 3HAQ4Y€HUIO B COOTBETCTBMM C TeHAeHuMeu. Hampumep,
JaHHbBIE, OTpaXkarolre MPUObLTH B 3aBUCUMOCTH OT BPEMEHHU, MOKHO OTOOpa3uTh Ha
auarpamme ¢ 00JacTsIMU 71l IPUBJICYSHUS BHUMAaHUS K 001IEei MpUuObLIH.

r

MNpogaxu no obnacTam

400 000
300 000 H Cepep
M BocTok
200 000
Har
100 000 B4 3anag
M Lentp

Toueunvie ouazcpammuol

JlaHHbIe B CTONOIAX M CTPOKAX JIUCTA MOXKHO MPEACTABUThH B BUJIE TOUCUHOMN
nuarpamMMbl. ToyedyHasi nuarpaMma IOKa3bIBAET OTHOIICHUS MEXKAY YHMCICHHBIMHU
3HAUYEHUSIMU B HECKOJIBKUX DsIIax JMAHHBIX WK OTOOpa)kaeT JBE T'PYIIIbI YUCEN Kak
OJIVH pAJl KOOPAUHAT X U Y.

ToueuHass nuarpamMMa MMeEET JBE OCH 3HAYEHHM, IPU 3TOM OJHH YHUCIOBBIC
3HAYEHMSI BBIBOJSTCS BJAOJL TOPU3OHTANBLHOM ocu (ocu X), a Apyrue — BJOJb
BepTUKAJIbHOM ocH (ocu Y). Ha ToueuHoil nuarpamme 3TH 3HaYeHUsI 0ObEIUHSIOTCS B
OJIHY TOYKY ¥ BBIBOJISITCS Uepe3 HEPABHbBIC HHTEPBAJIBI WU KIIACTEPHI.

ToueuHble qUarpaMMbl OOBIYHO UCTIOIB3YIOTCS JJIsl UJUTFOCTPAIMU U CPaBHEHUS
YUCJIOBBIX 3HAYEHUM, HAMpPUMEP HAYYHBIX, CTATUCTUYECKUX WM TEXHUUYECKUX
JTAHHBIX.

OTaenesHbLIE YPOBHM BbINAAEHWA 0CAAHOB

150
TV od

.

Yacruys

50

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

CYTOMHOE KONMWYECTED OCEAKOE
Buporcesvie ouazpammeol

JlaHHbIe, pacroJIOKEHHbIE B CTOJIOLAX WM CTPOKAX JIUCTA B OMNPEAEIEHHOM
MOPSAKE, MOXKHO TIPEACTAaBUTh B BUJIE OUPIKEBOM JUArpPaMMBI.
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Kaxk CJIeayeT n3 Ha3BaHUA, 61/Ip)KeBBIe AuarpaMmbl 4all€ BCCTO HUCIIOJIb3YHOTCS
AJI1 WIUTFOCTPAalIun U3MEHCHUMN OCH Ha aKIUH.
OI[HaKO HX TAKKC MOKHO HUCIIOJIb30BaTh IS BBIBOJId HAYYHBIX JTaHHBIX.

Hanpumep, ¢ momMonipio Oup:keBoi AuarpaMMbl MOKHO MPEACTaBUTh JTHEBHBIC
WJIM TOIMYHBIE KOJIeOaHUs TeMIIepaTyphbl.

L 2

1t

HoeerHocmeze aUGZPQMMbl

I[aHHBIG B CTOJ'I6HaX Wik CTPOKax JIMCTa MOXHO IIPpCACTABUTL B BHIC
HOBerHOCTHOﬁ AuarpaMMBl.

[ToBepxHOCTHAsE AuarpaMma IOJe€3Ha, €ClU TpeOyeTcs HaWTU ONTUMAalbHBIC
KOMOWHAITUY JaHHBIX U3 IBYX HA0OPOB.

Kak nHa Tomorpadudeckoil kapre, 00JIaCTH, OTHOCSIIHMECS K OJMHAKOBBIM
JMarna3oHaM, pu ATOM BBIJACIISIIOTCS [IBETAMU U IITPUXOBKOM.

[ToBEpXHOCTHBIE JOHAarpaMMbl MOXHO HCHOJIB30BaTh ISl  WJUIIOCTPALAN
KaTeropuii 1 HA0OPOB TAHHBIX, MPEJCTABIIAIONIUX COOON YUCIOBBIE 3HAYCHUS.

M3MepeHns npegena NPoYHOCTH Ha Pa3pbIB

500
400
300
200

100

MpoYyHOCTh HA paspbIB

TemnepaTtypa (C)

Konvyesvie ouacpammul
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JlaHHbIC, PACMOJIOKEHHBIE TOJBKO B CTOJOIAX MM CTPOKAX JIMCTa, MOXKHO
MPEICTaBUTh B BUJIE KOJIBIICBOW nuarpamMmbl. Kak u kpyrosasi auarpamma, KOJIbIeBast
quarpaMMa JIEMOHCTPHPYET OTHOIICHHE YacTed K IeJIOMY, HO MOXET COJEp)KaTh
0oJiee OAHOTO psifia TaHHBIX.

Mpopamm (keapr.)

11ly3vipvrogble Ouazpammol
Ha my3bIpbkoBO#l uarpaMme MOXKHO OTOOpa3uTh JaHHBIE CTOJIOIIOB JIHCTA,
OpyU ATOM 3HAYEHUA MO OCH X BBIOMPAIOTCS M3 MEPBOrO CTONOIA JaHHBIX, a
COOTBETCTBYIOIIIME 3HAYEHHUS] MO OCH Y U 3HAYEHUS, OMNPEACISAIOIINE pa3Mmep
My3bIPbKOB, BEIOUPAIOTCS U3 COCETHUX CTOJOIIOB.

HKp I
H K. II
E K. IIT

H KB IV

Konuyecteo npopykroe| [pogawxw | lona Ha puixke %
14 12 200,00p. 15 %
20 60 000,00p. 33 %
18 24 400,00p. 10 %
22 32 000,00p. 42 %

p-

80 000p.
70 000p.
60 000p.
50 000p.
40 000p.
30 000p.
20 000p.
10 00Op.

WayueHne aonu B OTpacneBsoM pbiHKe

10 15

20 25

KonW4ecTeo npogyKTos

Jlenecmkogule duazpammol
JlanHple B cToNOLAX WM CTPOKAaxX JIUCTa MOXKHO TIPEICTaBUThH
JIENIECTKOBOM IMarpaMMBbl.

B BHAC
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Mpopau capnoBOro LeHTpa
AHBapE
Oekabps — | —— ®espans
Hoadpb, . MapTt
H Nyrosrue
/ \ H Cemena
OKTAGBPSL | JAnpene
\ f M geTm

H Jepeses W KyCTapHKKK

CenTsbpes 5 Maii

ABYCT T MoHB

Hine

2. [Topsiiok BBIMOTHEHUS paOOTHI U COJIEPKAHUE OTUETA
[Topsinok BBIOTHEHUS paOOTHI:
1) moctpoenue ['ucrorpamm;

1. Coznatite Tabauiry mo oopasimy

lNop Mpuxopn |Pacxop,
2010 120 80
2011 150 95
2012 180 110
2013 190 100

Puc. TabOnuma NCXOMHBIX JAaHHBIX

2. Beigenute 3HaueHus cTosiOnoB «/Ipuxoo» u «Pacxooy» 6€3 3arojI0BKOB.

3. Beimonnute komaHny «Bcmaska/[luacpammay», a 3areM B TMOSIBUBIIEMCS
Macmepe ouacpamm Ha 3akianke «Cmanoapmuvie» B 10Je BbiOOpa «Tun» BbIOEpETE
«l ' ucmoepamma» 1 HAKMHUTE KHOTIKY «/[aneey.

4. B OTKpBIBIIEMCSl JUAJIOTOBOM OKHE BTOporo mara Macmepa ouazpamm
nepBasi 3akianka «/[uanazon OaHHbIX) 3alOIHWIACH ABTOMATUYECKH, 3aIOJHUM
BTOPYIO 3aKIAAKY «Ps0».

5. B mone «Psao» Beibepere «Ps0 I», a B iose «/ms» yKaxuTe CChUIKY Ha SYCHKY
«lIpuxooy.

6. I1o ananoruu ¢ n.5 nepeumenyiite «Ps0 2» B «Pacxooy.

7. B none «lloonucu ocu X» 3agaiiTe quamna3soH siYeeK co 3HAYeHUsIMU TOIOB.

8. Haxxmure «I 0mogo».
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200
180
160
140
120
100
80 1
60
40
20 1

@ Mpuxop,

m Pacxop,

2010 2011 2012 2013

Puc. I'ucrorpamma
2) noctpoenue Kpyrosoix nuarpamm:

1. Beigenure 3Hauenus psana «/Ipuxooy (6e3 3arojioBka).

2. Beimonnute komaHny «Bcmaexa//[uacpavma», a 3aTeM B TOSBUBIIEMCS
Macmepe ouacpamm Ha 3aknanke «Cmanoapmusie» B 10J€ BbIOOpa «Tun» BbIOEpETE
«Kpyzo6as» n HAXMATE KHONIKY «/[aneey.

3. B oTkpeIBIIEMCsSI THATIOTOBOM OKHE BTOpOTO mmara Macmepa ouazpamm
nepBasi 3aKiajgka «/[uanazon OauHbiXy 3aNOJIHWIACH ABTOMATHYECKH, 3aIllOJIHUM
BTOPYIO 3aKIAAKY «Ps0».

5.B none «Ps0» «Psao I» BbIOpaH MO YMOJYAHUIO T.K. SABJISIETCS €IMHCTBEHHBIM. B
nosie «Mmsa» yKaXUTe CChUIKY Ha TUEUKY «Ipuxooy.

6. B nmone «lloonucu ocu X» 3amaiite quana3oH sU€eK CO 3HAYEHUIMU TOJIOB.

7. Haxxmure « omogo».

8. BHecem wu3MEHEHHUS B TOCTPOCHHYIO Kpyeosyio ouazpammy. Jins 3Toro
BBIJICJIUTE OJUH M3 CEKTOPOB AUArpamMMbl U HIEJIKHUTE MO HEMY IMPABOM KHOMKOMN
MBIIHA. B OTKpBIBIIEMCS KOHTEKCTHOM MEHIO BhIOepeTe kKomaHny «Dopmam moyku
OAHHBIXY.

9. B oTkphIBIIEMCSI JUAJOTOBOM OKHE Ha BKJAJKE «Bud» BbIOEpeTe HOBBIN
IBET CEKTOpa, a Ha BKJIAJKe «/loonucu OanHblx» YCTaHOBHUTE (DJIAXKOK y TapaMmeTpa
«3HAYEHUs ).

10. Haxxmute « OKy.
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Mpuxog

120

190 @ 2010

w201
o202
O2013

150

180

Puc. Kpyrosas nuarpamma

3) nocTpoeHue rpaduKos:

1. Beienure 3HaueHus psaga «Pacxooy (6e3 3arojioBka).

2. Bwmonnute koMaHny «Bcmaska//{uacpammay, 3ateM B TIOSBUBIIEMCS
Macmepe ouazcpamm Ha 3aknanke «Cmanoapmusie» B 1osie BoiOopa «Tuny» BoIOEpETE
«I paghux», a B mone BoiOOpa «Buoy «I pagux ¢ maprepamu, nomeuarowumu mouxu
OaHHbIX» N HAOKMHUTE KHOTIKY «/[aneey.

3. B oTkpbiBIIEMCSI IMAIOTOBOM OKHE BTOpoOro mara Macmepa ouazpamm
nepBasi 3akiajgka «/[uanazon OauHbiXy 3aNOJIHWIACH ABTOMATHYECKH, 3aIllOJIHUM
BTOPYIO 3aKiIaky «Pso». B mone «Pso» «Ps0 I» BbIOpaH MO YMOJIYAHHUIO T.K.
SBJISIETCS €IUHCTBEHHBIM. B nosie « /vy yKakuTe CChUIKY Ha STUehKy «Pacxooy.

6. B none «lloonucu ocu X» 3amaiiTe quamnasoH SYE€EK co 3HAYEeHUIMU TON0B U
HAOKMUTE KHOIIKY «/[anee».

7. B nuamoroBoM OKHE TpeTbero mara Macmepa ouazpamm Ha 3aKIaaKe
«3aronoBkm» B nojie «Oab X (kameeopuii)» BBeaute «l00», a B moine «Onb Y
(kamecopuii)» «Mnn. py6.».

8. Ha Bxmaake «lloonucu oOaHHbix» YyCTaHOBHUTE (IaKOK Yy TapameTpa
«3HAYEHUS».

7. Haxxmure « omogo».

8. JlobaBum k mocTpoeHHOMY TpaduKy pacxona JUHHUIO TpeHaa. s sroro
MPaBO KHOIMKOW MBIIIH HIEJKHUTE MO TpaduKy U B KOHTEKCTHOM MEHIO BBIOEpeTe
«/lobasums aunuro mpenoa...». Huaero He MeHsiE B OTKPBIBIIEMCSI OKHE, HAKMUTE
«OK». I'paduk ¢ nuHMEN TpeHa TOCTPOEH.



21

3aronoBoK guarpaMmbl
120 -
100 et LA
Y 80 :/fmﬂ’r' —e— Pacxopq
g
; 60 o
= — [INHEAHLIA
= 40 (Pacxopn)
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Conepxanue oTyera:
1) mensb paboTHI;
2) 3a/1aHue Ha JTabOpaTOPHYIO pabOTy JJIsi CBOETO BapUaHTA;

3) aJIrOpPUTM PEIIaeMoro 3aaHusl ¢ HEOOXOIUMBIMU MOSCHEHUSMU;
4) BBIBOJIBI 11O padoTe.

3. KoHTpobHbIE BOIPOCH
1. Buael miockux rpaduxoB B Excel: ToueuHsle, rucrorpammbl, KpYyrOBBIE,
JIMHENYATBIE U IPOYHE.
2. [ocTpoeHre TByMEpHBIX TOBEPXHOCTEH.
3. bupskeBbie rpadukm.
4. CnenuaiibHble 1 KOMOMHUPOBAHHBIE FPa(UKH.
5. IIpeobpazoBanue rpaduKoB.

6. Iloctpoenne rpapuKOB SKOHOMHUYECKUX (PYHKIMHA (Crpoca, MpeIoKeHHUS,
MIPOU3BO/ICTBEHHBIX, U3JEPHKEK U AP.).



JlaGopaTopHnasi pabora Ne 4
«BekTopHasi 1 MAaTPpUYHAs ajIredpay»

Lenps pabotel: U3yunTth pelieHne 3aaauu MeXoTpaciieBoro 6amanca Ha 9BM c
MTOMOIIBIO0 MOJIENH JIeOHThEBA

1. Kpatkue TeopeTudecKkue CBEICHUS

MatpuuHble 5KOHOMHUKO-MATEMaTHUYECKUE MOJENH ITPEeIHA3HAYCHBI JJI aHAIU3a
U TUIAHUPOBAHUS TMPOMU3BOJCTBA M pACIPENENCHUS] TMPOAYKIMH Ha Pa3IMUHbIX
YPOBHSIX - OT OT/AEJIBHOIO MPEANPUATHS 10 HAPOJHOTO XO34MCTBA B LIETIOM.

[TonoxuTenpbHBIMAH W TICHHBIMH KAaueCTBAMHM JAaHHOW MOJCIH  SBIISIOTCS
OOITHOCTHh PAcYeTOB, KOTOPHIC OMUPAIOTCA HA 3HAHHWE KOA(DPHUIIMEHTOB MPSMBIX U
MOJIHBIX MaTepUaIbHBIX 3aTparT.

OcHoBy OallaHca COCTaBISIET COBOKYITHOCTh BCEX OTpaciieil MaTepuaIbHOTO
MIPOU3BOJICTBA; UX YUCIO paBHO n. Kaxkaas oTpaciib ABaXIbl PUTYpPUPYET B OaslaHCe:
KaK MPOU3BOJAIIAS U Kak moTpedssitonas. OTpaciu Kak MPOU3BOIUTENIO MPOAYKIIUH
COOTBETCTBYET OIPEJCICHHAs] CTPOKA, a OTPACIU Kak IMOTPEOUTENI0 MPOIYKIUU -
OTIPEJICIICHHBIN CTOJIOEII.

Eciim HOMep r000# mpom3BojsIIel OTpacid 0003HAYMTH Yepe3 |, a HoMep
000K MOTPEOJISAIONICH OTpaciii - 4Yepe3 j, TO HaXOAIIHeCs Ha IepeCceUCHHUH
oTpaciiel (T. €. COOTBETCTBEHHO CTPOK M CTOJOIIOB) BEJIWYHMHBEI Xjj HY’KHO IIOHHMATh
KaK CTOMMOCTh CpEICTB TIPOHM3BOJCTBA, IPOU3BEICHHBIX B -1/ OTpacid W
NOTPEOJICHHBIX B KAUECTBE MATEPUATBHBIX 3aTPaT B |-U OTPACIIH.

Xjj — TEXHOJIOTUYECKUI KODPPHUIIUEHT.

Ta0nmuna
MartpudHasi MOJIeIb MEXKOTpaCIeBOro Oananca

[TpousBosias [Torpebnsromas 0Tpacib [Mpoxyxkius, TeiC.pyO.
OTpacib

1 2 3 ... N Kouneunas BanoBasa
1 X11 X12 X13 e X1n Y1 X1

Xo1 X22 X23 e Xon Y2 X
3 X31 X32 X33 e X3n Y3 X3
N Xn1 Xn2 Xn3 v Xnn yn Xn
Omiara tpyaa Vi Vs V3 Vn Vion -
YucTeii aoxond, | My mo ms mn Myon -
THIC. pYyO.
Banosas X1 Xy X3 ... Xn - X
OPOAYKIHS,  THIC.
pyo.
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B cronbuax mexoTpacieBoro OajmaHca OTpa)kaeTcsi CTPYKTypa MaTepHalbHBIX
3aTpaT M YUCTOM MNPOAYKIMH Kaxaou orpacnu. [Jomyctum, 1-1 oTpacib - 310
MIPOU3BOJICTBO AJIEKTPOIHEPTUH, 2-5 - YTOJIbHASA MPOMBIIIIICHHOCTh. TOrJa BeTUYHHA
X11 MOKA3bIBAET CTOMMOCTD 3JIEKTPOIHEPTUH, U3PACXOJ0BAaHHON BHYTpHU 1-i oTpaciu
JUIsl COOCTBEHHBIX ITPOU3BOJCTBEHHBIX HYX . BenmnunHa x;, oTpaxkaer 3aTpaTsl yIiis B
IPOU3BOJCTBE JJEKTpO’HEpruu. B menom xe cromdenm Xii, X1, X3, - Xni
XapaKkTepU3yeT CTPYKTYypy MaTepualbHbIX 3aTpaT 1-ii oTpaciu 3a OTYETHBIM roJ B
paspese oTpaciIel-II0CTaBIIUKOB.

B Oanance oTpakeHbl HE TOJBKO MaTepUalbHbIE 3aTpaTbl, HO M YHUCTas
npoaykuust orpacied. Tak, uumcras mnpoxykuus 1-il oTpacium  XapakTepusyercs
CyMMO# oIuiaThl TpyjAa Vi M 4HCTOro Aoxoaa (mpuOblau) my. MTor marepuanbHBIX
3aTpaT M YWUCTOM NPOAYKLUMH pPaBEH, OYEBUJHO, BAJIOBOM NPOAYKIUU OTPACIH
(manpumep, s 1-it otpacinu - BennunHe X;). TakuM 00pa3oM, MOKHO 3aIHUCATh:

Xi=xutxo1txg o A HViHML = S x oy e,

i=1

To xe cooTHOIIEHUE IS JIF0OOM OTpaciyu UMEET CJICYIOIIUMN BU]

n
X‘:lex” +V; +m,
i=

Ecan pacCcMaTpuBaTb MOJCIIb II0 CTPOKaM MCKOTPACICBOI'O 6aJ1cha, TO 34€Ch
MNpCaACTAaBJICHO pPAacCIIpPCACICHUC TI'OJ0BOI'O o0BeMa MMpOoaAYKIINH KEDKI[Oﬁ oTpacin
MaTCpUAJIBHOI'O IIPONU3BOACTBA

Xy =xutxptxet o Xty = Yx 4y,
=L

TOTJIa JJIs JIF00O0M MPOU3BOIAIIEH OTPACITH
n
Xi= Z Xi; +Yi
j=L

Ecnu cpaBHUTH mpaByro M JIEBYyIO 4YacTu ypaBHeHUU (2) u (3), TO MOXKHO
OTMETUTh, YTO y HHX IPHCYTCTBYET oOmmMi uneH xj .Torma MOXHO 3ammcarh
BBIPAXKEHUE:

n

n n
Vit mi=3y,
i1 =1

= i=1

Boipaxkenue (4) mokasbIBaeT, YTO B MEKOTpacjaeBOM OayiaHce co0Jt0aeTcs
BaXHEHIIMN NPUHLHUII — 3TO €IMHCTBO MaTepHAIbHOTO OajaHca, MpeiICTaBICHHOTO
BBIDAKEHHEM, KAK €IMHCTBA  BEIIECTBEHHOI0O W  CTOMMOCTHOTO  COCTaBa
HAIlMOHAIBHOTO JI0XO/a.

KBagpant [ — mnpomexyrouyHas NOpOAYKIMS, TOKa3bIBA€T paclpeieseHue
MaTepHalbHBIX 3aTpaT 10 BCEM MPOU3BOISIINM OTPACIISIM.

KBagpanrt Il — koHeuHast npoyKIus, KOTOpast BhIILIA U3 cPepbl MPOU3BOACTBA U

nonajga B cdepy cObiTa. B pa3sBepHyTOM BHJIE €€ MOXKHO TMPEJICTaBUTh Kak



24

NPOAYKIIMIO, UAYIIYIO Ha JUYHOE MOTpediieHne, Ha OOLIECTBEHHBIE HYXIbI, a TAaKKe
Ha BOCIIOJIHEHHE PECYPCOB U IKCIOPT.

KBagpant III — xapakrepusyer HAIMOHAJIBHBIA JOXOJ CO CTOPOHBI €r0
CTOMMOCTHOT'O COCTaBa Kak CyMMY OIUIAThl TPyJa M YHCTOIO JOXOJAa BCEX OTpacieu
MaTepUalbHOrO MPOU3BOACTBA. JlaHHBIE ATOr0 KBaJgpaHTa HEOOXOAMMBI MJis
rJIyOOKOT0 3KOHOMHYECKOT'0 aHaJn3a.

KBagpant IV — oTpakeHHe KOHEYHOIrO paclpeiesieHus M MCIOJb30BaHUS
HallMOHANIBHOTO J0xoja. OH HaXOoAWTCS Ha MEPECEYCHUHM CTOJOIOB KOHEYHOU
MPOJYKIIMU U CTPOK HAIIMOHAIBHOTO J0X0/1a.

B uenom Mozens oTpaxaeT OajaHChl OTpaciell MaTepuaibHOrO MPOU3BOACTBA,
OamaHc Bcero OOIIECTBEHHOTO MPOAYKTa, OalaHChl HAIMOHAJIBHOTO J0XO]a,
dbuHaHCOBBIN OanaHc, OalaHC JOXO0JIOB M PacXoJ0B HacelieHUs. B OamaHce oTpakeHO
€MHCTBO MAaTE€pPUaIbHO-BEIIECTBEHHOTO U CTOMMOCTHOIO COCTaBa HAI[MOHAJIBHOIO
n0xoja.

2. [Topsinok BBITIOIHEHUS PaOOTHI M COACPKAHHIE OTIETa
[Topsiiok BBIMOTHEHUS paOOTHI:
1. U3yunTtsh penieHue 3agaum.
Nmeetcs OanaHC TpexX B3aMMOCBA3aHHBIX OTpacieil 3a mpeabL Ay NepUuo:

IIpousBoacTBoO IToTpebnenue Koneunsrit
Otpaciib 1 Otpacib 2 Otpacib 3 MPOAYKT
Otpacib 1 17 13 11 83
Otpacib 2 8 16 9 97
Otpacis 3 21 15 13 132

1. HaiiTu BanoBbIi MPOAYKT KaXKI0H OTPACIH, YUCTYIO TPOIYKIIMIO KaXkKI0H OTpaCIIH,
MaTpHILy KOd(PPUITMEHTOB NPSIMBIX 3aTpart.

2. Kaxkoit OyaeT KOHEUHbIN MPOAYKT KaXJI0W OTpPACiIH, €CIU BAJIOBBIA CTAHET PaBEH,
coorBeTcTBeHHO 100, 150 1 200.

3. Kako#t Oyner BajoBBI MPOMYKT KaXKIOW OTpaciH, €CIU KOHEYHBIA MPOIYKT
nepBor oTpaciu HeobxoauMo yBenuuuTh Ha 50 %, BTOpoil ymeHbIIUTH Ha 4
€IMHUIIbI, @ TPETHEW YBEIUYUTh HA 6 €AUHUILIL.

[ToxroraBmuBaeM TaOIMIYy UCXOMAHBIX JaHHBIX B 3JICKTPOHHOM Tadymie Excel.

A | B | & | D | E | F | G [Es

.
=

MpouzeogcTteo  Notpebnenue KoHeYHel# np-1 Banoeei@ np-1 Hoe. Koney. 1 Hoe. Ban. 1
otp. 1 otp. 2 otp. 3

oTpache 1 17 13 Ikl g3
0Tpachs 2 g 16 9 97
oTpacne 3 21 15 13 132
HueTaa npubene

KoadduuneHTEl

3aTpaT

TRE

Hoe. KoHew. 2 Hoe. Ban. 2

ShE
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1. 1151 HaXOoXAEHUS BaJOBOr0 NPOAYKTa KaKI0M oTpaciu B ssueiiky F3 BBoauM
dopmyny «<=CYMM(B3:E3)» (s ee BBOJA JOCTATOYHO HAKATh KHOMKY aBTOCYMMBbI
CO 3Ha4yKkoM X). Pezynbrar — 124. ABTO3an0JIHEHHEM NEPEHOCUM PE3YNbTAT SUEHKU
Ha F4 u F5. Jlng paccdera uncToi mpuObLIM BBOJIUM B siueiiky B6 ¢popmyny «=F3-B3-
B4-B5», B C6 ¢dopmyny «=F4-C3-C4-C5», B D6 dopmyny «=F5-D3-D4-D5».
Haxonum ko3 durmenTsr mpsMeix 3aTpart. st 3Toro kaxmplii cronden matpuiib B3-
D5 HaxxHO pa3naenuTh Ha COOTBETCTBYIOIIMI BajlOBOW MPOAYKT. B sueliky B7 BBogum
«=B3/$F$3» (4roObl cnmenarh abcomoTHYIO CChUIKY $F$3 HyKHO IIEIKHYTH ITO
sueiiku F3 un Haxars kimaBumy F4). Aprozanosngem B7 nma B8 u BY9. Anamornyno
BBOAMM B C7 «=C3/$F$4» u aBro3anomusem Ha C8 u C9. Brogum B D7 «=D3/$F$5»
u aBro3anonasemM Ha D8 u D9. Matpunia kospurmeHToB 3aTpaT paccuuTaHa.

2. Tak, Kak HOBBIM BaJIOBOW ITPOAYKT KaXXJI0W OTPACIIA PABEH, COOTBETCTBEHHO
100, 150 u 200, To BBOguM 3TH uncia B sueiiku H3, H4 u HS. [To dopmyne, HOBBIH
KOHEYHBII MPOIYKT paBeH Y =(E-A)X . JI7I9 ee UCHOJIb30BaHUS BBOJIUM €IMHUYHYIO

1]ofo
matpuity. B All BBogum noanuck «E=», a 8 B11-D13 BBOoguM wuucna |01 |0].

0(0]1
PaccuutsiBaecM Mmatpuity (E-A). BBogum B A15 nmoanuch «(E-A)=», a B B15

«=B11-B7». ABto3zanonnsiem sueiiky Ha B15-D17. Jlns BeruucieHus pesyibTara —
HOBBIX 3HAYCHMH KOHEYHOTO TMpoAaykTa B sueiiky G3 BBoauM (yHKIHIO
nepeMHoxkenust Matpul] — MYMHOX (kateropus «Martemarudeckue»). ApryMeHThI
¢dyHkuuu: B mojie «maccuB 1» maem ccbuiky B15:D17 (matpuma E-A), B mone
«vaccuB 2» - H3:HS (HOBBIN BamoBoi mpoaykr). [amnee o6Bogum staeiiku G3-G5
KypCOpOM MBbIIIH, BbIAeNss ux, ¥ Haxumaem F2 u Ctrl+Shift+Enter. Pesynprar —
HOBBIM KOHECUHBIN MPOJIYKT.

3. Ecii KOHEYHBIN MPOAYKT MEPBOM OTpaciu Hyx HO yBenuuuTh Ha 50 %, To
OH craHer 124.,5, ecnu BTOpOl yMEHbLIUTh HAa 4, TO OH cTaHeT 93, ecinu TpeTuii
yBEIWYUTh Ha 6 enuHuil, oH OyaeT 138. BBogum B stuetiku G7-G9 uucna 124,5; 93;
138. B cootBercTBUM ¢ hopmyIioif JIeoHThEeBa HOBBII BaJOBBIN MPOAYKT HAXOAUM TI0
bopmyne x=(E-4)"'v. Jns pacuera oOpartHOM Matpuiibl B sueiiky E15 BBoaum
noanuchk «(E-A) obpar.», a B F15 ctaBuM ¢opmyny pacuera oOpaTHOH MAaTpHUIIbI
MOBP (xareropus «Marematuueckue»). ApryMmeHT GyHKIHMHN — ccblika Ha B15-D17.
Oo0Bogum kypcopom stueiikun  F15-H17 u naxkumaem F2 u Ctrl+Shift+Enter. s
BBIYHCIICHUS] HOBBIX 3HAYEHHUI BAJIOBOTO MPOJAYKTa B sueiiky H7 BBoguM (QyHKIHIO
nepeMHoxkeHust Marpull — MYMHOX. AprymenTsl: B mojiie «MaccuB 1» maem
cceutky F15:H17, B monme «wmaccuB 2» - G7:G9. lanee o6Bonum stueriku H7-H9 u
Haxumaem F2 u Ctrl+Shift+Enter. PesynpTar — HOBBIH BajoBO#M MPOIYKT. 3amaya
pernieHa.

2. Pemmuth 3amady. MexoTpacieBoi OamaHC MPOU3BOJICTBA U PACIIPEICIICHHUS
MPOAYKLMU 15l 4 oTpacieil UMEET BU!
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[IpousBopgsinue [MoTpebnsromue oTpaciu Banosoit
OTpaciu 1 2 3 4 HPOYKT
1 X11 X12 X13 X14 X1
2 X21 X22 X23 X24 X2
3 X31 X32 X33 X34 X3
4 X41 X42 X43 X44 X4

. X
ManI/IHa MC)KOTpaCJ'ICBBIX MaTCpI/IaJ'IBHBIX CBsI3€U Y U ManI/IHa BaJIOBOI'O

X .
BBIIIYCKA / NIPHUBCICHHI B Ta6JII/IH€ I10 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% 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 85 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 5 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 55 60 75 600

1. HailTu KOHEUYHBIM TPOAYKT KaXKIOW OTPACiIH, YACTYIO MPOAYKIHIO KaKIOU
OTpaciu, MaTpuIly K03(P(UIHEHTOB MPSAMBIX 3aTparT.

2. Kakoit OyaeT KOHEUHbIH MPOAYKT KaXJA0W OTpaciu, €Clid BaJOBON MPOAYKT
MIEPBOM OTPACIIM YBEJIMYMUTCS B 2 pa3a, y BTOPOU YBEJIMUUTCS Ha MOJIOBUHY, Y TPETHEN
HE U3MEHMTCS, Y YETBEPTOM — yMeHbIINUTCA Ha 10 MpoLeHToB.

3. Haittu BanoBoil mpoaykT, eciii KoHeuHbld ctaHeT paBeH 700, 500, 850 u
700.
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OT4eTr T0JKEH coepkKaTh

Conepxanue oT4eTa:

1) uenb paboTHI;

2) 3a1aane Ha 1a00paTOpHYIO PabOTY JJIsi CBOETO BapUAHTA,;

3) noyiHyr 0aJIaHCOBYIO TAOJIHMILY JJIS YETHIPEX OTpPACiICH, KOHCYHBIN MPOAYKT
KQKJI0M OTpaciau Mpu U3MEHEHUHU BAJIOBOT0O, BAJIOBOM MPOIYKT KaXJA0W OTpaciu Mpu
W3MEHEHUH KOHEYHOTO;

4) BBIBOJIBI 11O padoTe.

3. KoHTpoiibHbBIE BONPOCHI

1) criocoOb1 3ananust BekTopa u matpuiibl B EXCEL;

2) orepalyy Hajl BEKTOpaMH U MaTPHUIIAMHU;

3) TpaHCIIOHUPOBAHKE M OOPAIIICHAE MATPHIL;

4) BBIYHCIICHUE OIPEICITUTEIICH;

5) pelieHre MaTpUYHBIX YPaBHEHMIA;

6) pemieHHe 3a7add MEKOTpacieBoro Oaganca Ha DBM ¢ moMompio MoJEd
JleonTnena.



JlaGoparTopHnasi pabora Ne 5§
«MeToabl ONITHMU3ALMI

[leap paboOTHI: M3YYHUTHh 3aJ]a4d MHOTOKPUTEPHAIHLHOW ONTHMU3AIMU METOJIOM
nocyieoBarenbHbIX yeTynok B EXCEL.

1. KpaTkue TeopeTHuecKre CBEACHUS

Bo MHOrmX pealbHBIX 3JKOHOMMYECKMX 3aJa4ax KpUTEPUEB, KOTOpbIE
ONTUMHU3HUPYIOTCS, MOXET ObIThb Heckonbko. Hampumep, npu npousBoACTBE
OPOAYKIMM MaKCUMM3UPYETCSl KaueCTBO M MHMHHUMHU3HPYETCS CE0ECTOUMOCTh, IMpPH
B3SITUM CCyIbl B OaHKE MaKCUMHU3HUPYETCS KPEIUTHBIA CPOK MU MUHUMH3UPYETCS
IOpOLEHTHAsl CTaBKa, IpH BbIOOPE MecTa ISl CTPOMTENbCTBA JIOMa OT/AbIXA
MAaKCUMHU3HUPYIOTCS 3KOJIOTMYECKHE YCIOBHS W MHUHUMU3HMPYETCS PACCTOSHUE OT
HACEJICHHOTO ITyHKTA.

CymecTByeT HECKOJNBKO METOJNOB PEIICHUS MHOTOKPUTEPHAIBHBIX —3a7ad.
Opnum u3 HamOosiee 3(PPEKTUBHBIX SBIAECTCS METOJ MOCIEAOBATENbHBIX YCTYIOK,
HCIIOJIB30BAaHUE KOTOPOTO PACCMOTPUM Ha IIPUMEPE.

HPUMEP 1. Marematudeckasi MOJI€NIb TPEXKPUTEPUAIIBHON 3aa4l UMEET

BU/L:
Z, = 2% + X, —3%X; = max;
Z, =X, + 3%, — 2X; — min;
Zy ==X + 2%, +4X; — max;
X +3X, + 2%, =21,
2% — X, + X3 <16;
X, + 2X, < 24;
X, 20; X, 20; X, =0.
Pemmmtsh 3a1a4y METOIOM MOCIE0BATEIBHBIX YCTYIIOK, BBIOPAB YCTYIKY IO
NepBOMY KpUTepuio 0;=4, a 1o BTOpomy 0,=5.
OTkpbIBaeM 3JIeKTPOHHYIO KHUTY EXCel u, kak u U1 pereHus: o THOKpUTEpUATbHON
3a7a4u ONpENeaeM SUYCUKH MOJ TNEPEMEHHBIE X,,X,,X;. s 3Toro B sueiiky Al

BBoJMM moanuck «llepemennriey, a cocennue Tpu sueiiku Bl, C1 u D1 BBOaum
3HAYCHUS TIEPEMEHHBIX. ITO MOTYT OBITh MPOU3BOJIBHBIC YHCIIA, HAPUMED EANHUIIBI,
nanee OHU OyayT ONTUMHU3UPOBAThCA. Bo BTOpOil cTpoke 3amaem LiesaeBble QyHKIUH.
B A2 BBoguMm moanuck «lleneBbie», a B B2 popmynoit «=2*B1+C1-3*D1» 3amaem
MEPBYIO MEJIEBYI0 (DYHKITHIO 2X, + X, —3X,. AHamornuno B C2 u D2 BBoguM BTOpYIO H
TPEThIO 1IeNeBYI0 (PyHKIMIO, BBOAS B C2 «=B1+3*C1-2*Dly», a B D2 «=-
B1+2*C1+4*D1». B TpeTbto CTpOKy BBOJUM JIEBbIE YAaCTH OrpaHuueHuid. i 3Toro
BBOoJMM B A3 noamnuck «Orpanunuenusi», B B3 dopmyny «=B1+3*C1+2*D1y, B C3
dopmyny  «=2*B1-C1+D1» u B D3 dpopmyny «=B1+2*Cly.

[IpenBapurenbHble NEUCTBUS 3aBepILICHBL. BbI3biBaeM HaiacTpouky «llomck
pemerus» (Solver Add — in) B mento «CepBuc». Eciu 3T0Oro myHkTa MEHIO HET, TO
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BbI3biBaeM MeHI0 «CepBuc/HaacTpoiiku» u cTaBuM (praxok HampoOTUB pasjena
«[ouck pemenus» (Solver Add — in), mosButcst mynkr «CepBuc/Ilouck perreHus»
(Cepsuc/Solver...), KOTOpBIii CIIEAYET 3aITyCTHUTb.

Ha mnepBoM »sTame onTumu3upyeM TmepByio LeneByro ¢yHkiuio. Ilocrme
oTKpbITUS OKHa «[louck perenus» (Solver Add — in) B mose «YcTaHOBUTH IICJICBYIO»
(Set Target Cell) craBum kypcop u IeigaeM CChUIKY Ha sueiiky B2, mienkas mo Hei
Mbimblo. B okHe mosiBuTcs $B$2. B cBs3m ¢ TeMm, uto meneBas QyHKIHS
MaKCUMHU3UPYETCsl, Jajiee HY>KHO MPOBEPUTh, YTO (PIAKOK HHUXKE IOJSI CTOUT
HAnpoTUB Haanucu «PaBHoW MakcuMaabHOMY 3HaueHuio» (Equal to ... Max ... Value
of: ). Ilocae craBum kypcop B mosie «M3menssi suciikn» (By Changing Cell) u
o6BoauM stueiiku ¢ nepemeHHsiMu B1, C1 u D1, Beigenss siueliku ¢ nepeMeHHbIMU. B
nose mosBUThest  $B$1:$D$1. B  HmKHEH dYacTH OKHa HAaxXOIUTCS  IOJIE
«Orpannuenus» (Subject to the Constraints). /{is Toro, 9ToObI BBECTH OIpaHUYCHHS,
HaXXMBaIOT KHOTIKY «J{o0aBuTh» (Add), oTkpoercst okHO «J[oOaBieHnEe OrpaHUYCHUS
(Add Constraints). B neBom mone «Ccbuika Ha suciiky» (Cell Reference) Bromsr
CCBUIKY Ha JIEBYIO 4acCTh MEPBOTO OIPAHUYEHUS — SYEHKY B3, B IIEHTpaIbHOM OKHE
ompenenseM 3Hak > u B npaBoMm «OrpanmueHus» (Constraints) madbupaem mpaByro
yacTh orpanuueHuss — uyucio 1. Haxumaem «OK», BuguM, 4TO oOrpaHudeHue
nosiBHJIOCH B OkHe. Haxkumaem BHOBB «Jlo06aBuTh» (Add), BBOIMM «C3» «<» 1 «16%.
BuoBpr mHaxkmmaem «JloO6aButhb», BBOgMM «D3» «<» um «24». Jlna BBoma
JIOTIONTHUTEIBHBIX OTPaHUYCHUH  x,,, >0,BHOBb HaxxumaeM «J/[00aBUTH», CTaBUM

Kypcop B JieBoe mosic u o6Boaum stueiiku Bl, C1 u D1 (pesynbrar $B$1:$D$1) B
CpelHEM OKHE CTaBUM «>» W B mpaBoM uyucio (. [lns 3amycka BBIYHCICHUN
HaXuMaeM KHONKY «Bemonaute» (Solve). TlosBisiercs HaANUCh, YTO pPEIICHHE
HaiineHno (Solver Found a Solution). Beioupaem «CoxpaHUTh HaWJICHHOE PEIICHUE)
(Keep Solver Solution) u «OK» Bumum pesynerat: B stueiikax B1, C1 u D1 BugHbI
3HAYEHHS] TIEPEMEHHBIX x,,x,,x;, COOTBETCTBYIOIIME ONTUMaIbHOMY pemienuto: 11,2;
6,4 u 0. B suetixu B2 — 3nauenue neneBoit pynkimu 28,8.

Ha BTtopom »sTame ontumusupyetrcss Bropas ueneBas ¢yHkuus. OmgHako,
NEPBYIO, B COOTBETCTBUE C METOAOM IOCIIEIOBATENbHBIX YCTYIIOK, MOXXHO YXYAILUTh
NEPBBIN KPUTEpUl HAa BEIMYUHY HE Oosiee, yeM O0,=4. [lo 3To¥ mpuunHe, Ha BTOPOM
mare, 3HadeHus B sueiike B2 (rme XxpaHuTcs mepBas 1eneBast (yHKIUS, KOTOpas
MaKCUMU3HPYETCSI) MOXXET OBITh 3HaueHue, He MeHbliee, udeM 28,8-4=248.
Bei3siBaeM Hajctpoiiky «Cepsuc/Ilouck pemienus» (CepBuc/Solver...), Buaum, 4to
BCE TMpEXHHE JAHHBIE OCTAJUCh BBEACHHBIMU. MeEHSEM CCBUIKY Ha LEJIEBYIO
¢yuknuto. CtaBuM Kypcop B moje «YcraHoBuTh IeneByio» (Set Target Cell) u
mienkaeM no sueiike C2, B KOTOPOM HAaxOJUTCS CChUJIKa Ha BTOPYIO IIEJIEBYIO
dbynknuo. Tak, kKak BTOpas IieieBas MUHUMHU3ZHPYETCS, TO CTaBUM (PJIAKOK B TIOJIC
HaMNpoTUB Hajamucu «PaBHON MUHMMaTbHOMY 3HaueHuio» (Equal to ... Max ... Value
of: ). BBoguM [OMOJIHUTENILHOE OTpaHUYEHUE, CBA3aHHOE C YCTYIKOW MO MEPBOMY
kputepuio. [lepeBoaum kypcop B moiie «Orpanuuenus» (Subject to the Constraints) u
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HaxuMaeM KHOMKY «JloO6aButh» (Add), mpaBee moms. B mosBuBIIEMCS OKHe
«Jlo6aBnenue orpanmueHus» (Add Constraints) B Tpex okHax (ciieBa Ha IpaBo)
BBOJIUM JaHHbIE «B2», «>», «24,8». Pe3ynpTar — nepeMeHHsbI€ x,,x,,x, paBHbI 10,2;
4,4; 0. Bropas neneBas ¢yukius paBHa 23,4 (sueiika B2). IlepBas paBHa cBoemy
MUHHUMAaJIbHOMY 3HaueHuto 24,8 (suelika C2).

Ha TperheM »sTame penaeM YyCTYNKy MO BTOpOMYy Kputepuio. Benuunna
YCTYIIKHU paBHa 0,=5. Tak, kak BTopas (yHKIHSI MUHUMU3UPYETCS, TO €€ 3HAaUCHHE HE
JIOKHO —mpeBblmaTh 23,4+5=28,4. BeieiBaem Haactpoiiky «Cepsuc/Ilounck
pemenus» (Cepsuc/Solver...). MeHseM cchuiky Ha 1eneByro (yHkiuio. CTaBum
Kypcop B 1oJie «Y cranoBuTh 1eneByio» (Set Target Cell) u menkaem o sueiike D2, B
KOTOPOM HAaXOJUTCS CChUIKA HA TPETHIO LeJeBYI0 QYyHKINIO. Tak, KaKk TPEThs 1eeBas
MaKCUMHU3UPYETCs, TO CTaBUM (Praxxok B ToJie HampoTuB Haanucu «PaBHoii
MakcuMmanbHOMYy 3Hadenuto» (Equal to ... Max ... Value of: ). Bpomum
JIOTIOJTHUTEILHOE OTPAaHUYEHUE, CBSI3aHHOE C YCTYNKOM MO BTOPOMY KPHUTEPHUIO.
[TepeBoaum kypcop B noiie «Orpanuuenus» (Subject to the Constraints) u Haxxumaem
kHONIKY «Jlo6aBuTh» (Add). B mosiBuBIIeMcst okHe «JloGaBieHue orpannaenus» (Add
Constraints). BeoauM maHHbIe «C2», «<», «28,4». Pe3ynpTaT — MepeMEHHBIC x,, x,, x,
paBubl 10,76; 6,62; 1,11. lleneBsie GyHKIIMHU paBHBI, COOTBETCTBEHHO, 24,8; 28,4 u
6,93. 3T0 OKOHYATEIBHBIN OTBET. BCe TOMOTHUTEIBHBIE YCIOBHS COOJIIOICHBI.

2. [Topsimok BBITIOIHEHUS PaOOTHI M COACPKAHKE OTIETa

[Topsiiok BBIMOTHEHUS paOOTHI:

1) pemuTh METOIOM MOCIIENOBATEIBHBIX YCTYIOK ABYXKPHTEPHATIBHYIO 33124y,
MPEICTABICHHYIO MAaTEMATHUYECKOW MOJEIIBIO:

Z, =X, —3X, > max

Z, =2X, —2X, — min;

3X, +5x%, > 2,
X, + X, <11,
X, —X, <=1,

X, 20; x, 20.

YcTynka o nepBoMy KpUTEPHIO ONITUMHU3AIIMN paBHA 01=2.

2) pewmTh 3amady. MOJOYHBIA KOMOHMHAT, WCCIICIOBAB KOHBIOHKTYPY
MECTHOTO pBIHKA, PENIWJI BBINYCKATh HOBBIM BHJl HOTYpTa, KOTOPBIA OBUT OBbI
KOHKYpeHTHO crnocoOeH. IIpu 3ToM, HeoOxoaumo pa3paboTaTh MJIaH OpraHU3aluu
NPOU3BOJACTBA [UJISl BBIMYCKa JAaHHOTO mpoAykTa. (OCHOBHBIMU 3aTpaTamMu Ha
pa3paboTKy SBISIOTCA 3aTpaTbl HA MOAEPHU3AIMIO 00OPYIOBAHME X W 3aTpaThl Ha
Hay4yHble HccienoBaHus y. [Ipu ucclienoBaHUM YCTaHOBJIEHO, YTO CE€0ECTOMMOCTD

CIMHUIIBI IPOAYKIMH IIPU 3TOM OYIET 3aBHCETh OT 3arpar kak 11(hy)=12+ax+by o

KAa4ecTBO MPOAYKUMH Kak 12=0+&+d  Crapurcs 3agasa MHUHEMH3HPOBATH

cebecTonMOoCTh  (IIEHy) JaHHOTO TMPOAYKTa U MaKCHMH3UPOBATh KAa4eCTBO
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BBIMyCKaeMol mpoaykuuu. M3 nByX 1eneBbIX (PYHKIHMI OCHOBHON CUMTAEeTCs IIEHa
(cebectoumocTh mpoaykuuu). Ilo QakTopy «leHa» MOXKHO cleiarb YCTYNKYy 3
JCHE)KHBIC €MHULBI. PelnTh 3a1a49y METOIOM NOCIIEI0OBATENBHBIX YCTYIIOK U HAUTH
ONTUMAaJbHBIC 3HaYCHUS (PAKTOPOB X U Y, a TAK)KE 3HAUCHUS LIEJCBBIX (QYHKIUH, €CITU
Ha (paKTOpbI HAJIOKEHBI OTPAHUYEHUS:

S5x+4y <40;

2x+y28;

0<x<6; y=>0.

I/ICXOI[HBIG JAaHHBIC B3ATb B 3dBUCUMOCTHU OT BApHWaHTa 13 Ta6J'II/ILH>I.

Ba|a|b|c|d|Baja|b|c|d
p. p.

1 (1124147 |2]4]2]1
2 |3/12]1|2(8|3|4]|2]|2
3 1214/1/1(9(2|1]|4]|2
4 (212112102221
5 13/4(2|2]11|3|1|4
6 [3/4/3|3(12|3[3]|2]|2

Conepxxanue oTyera:

1) uens paboThI;

2) 3amaHue Ha 1a00paTOPHYIO pabOTy JIJIsi CBOETO BapHaHTA,

3) aJIrOpuTM pernraeMoro 3aJaHusi ¢ HeOOXOIUMBIMH ITOSICHEHUSIMU;
4) BBIBOJIBI 11O paboTe.

3. KoHTposibHbBIE BOTPOCHI

1. 3ama4 onTUMAILHOTO MPOTPAMMHUPOBAHUSI.

2. Ilpumenenue HaacTpoiiku MS EXCEL «llomck pemeHus» A pELICHHUsS
ONTUMU3AIIMOHHBIX 33]1a4.

3. 3aavya ONTUMAIBHOTO PACHpeAeICHUsI PECYPCOB MPY TIPOU3BOICTBE.

4. 3agada 00 ONTUMAaIbHOM COCTABJIEHUH CMECH.

5. 3aaun 3arpy3Ku 000pyI0BaHUS U IPYTHX.

6. JIBoiicTBeHnHas 3amaya, ee pemieHue u ananu3 B EXCEL.

7. TpancriopTHasi 3a1a4a.

8. 3aaun MHOTOKPUTEPHATILHON ONITUMH3AIIHH.



JlaGopaTopHasi pabora Ne 6
«MeToabl NPUHATHSA YIPABJIEHYECKHX PellleHHi»

[lenas pa®oOThI: 3HaTH OCHOBHBIC TIOHSATHS TEOPUU MPUHITUS PELICHUA U METObI
TEOPHUU UTP.

1. KpaTkue TeopeTHuecKre CBEACHUS
[Ipeanonoxum, 4To UTPOK A UMEET 1 YUCTBIX CTPATEruid, KOTOpbIe 0003HAYUM
A, A,... A,. PesynpraT BbIOOpa (BBIMTPHINI WIPOKA) 3aBHUCHUT OT TOr0, Kak Oyner

pa3BUBaTbCS CUTyallMs, Ha KOTOPYIO MWIPOK IMOBJIMIATH HU KAaK HE MOXET.
[TpenmosioxkuM, 4TO UTPOK BBLAEISET M BapUAHTOB Pa3BUTUS CUTyallMH, KOTOPbIE
0003Ha4UUM S,.S,....S,. JlaHHbIE BapuaHThl B TEOPUU NPUHATHS PEIICHUN Ha3bIBAIOT
«Cocmosanuamu npupoovl», T.K. B OOJBIINHCTBE peaJbHbIE 3aJaud 3TOr0 THUIIA
CBA3aHbl C  MOTOJHBIMH, KIMMATHYECKUMH, COLUAIBHBIMU W  JPYTUMHU
HEOIPENEIECHHOCTIMHU.

JlomycTuM, 4YTO H3BECTEH pe3yiabTaT g urpoka A (BbIpaKEHHbBIN
KOJIMYECTBEHHO) MPHU KaXKI0i anbTepHaTBa A; U pa3BUTUU cutyanuu B; . Ob6o3Haunm
ero a;. [lomyuaem matpuily A=(a;), KOTOPYIO Ha3bIBAIOT MATPULIEH BHIMIPHIIIECH WK

MaTpHULEN MTOTEPD, B 3aBUCUMOCTH OT TOI0, MAKCUMU3HUPYETCS WM MUHUMHU3UPYETCS
pe3yabpTaT s UTPOKa.

B cooTBeTcTBUM C peanbHBIMU YCIIOBUSMH, CYIIECTBYET HECKOJIBKO KPUTEPUEB
BbIOOpa cTparerud. st 6oaee HarISIIHOTO ONMUCAHUS 3TUX METOJI0B, PACCMOTPUM HX
Ha npuMmepax. M3yuyuMm cHavana KpuUTEepUH Makcumuzayuu pe3ylbrata, Korja
TIOKa3aTEeNU IPUBJIEKATENLHOCTH &, Yem Oobule, mem ayduie 015 uepoka A.

Ipumep. [lupektop ToproBoii Gpupmsbl, NpoAarOUIe OBITOBYIO TEXHUKY PELLIUII
OTKPBITh MPEACTABUTENBCTBO B 00JIACTHOM LEHTpPE. Y HEr0 UMEIOTCS CTPATETuu MO0
co37aBaTh COOCTBEHHBIN Mara3uH B OTJEIbHOM MOMEIIEHUH, MO0 OPraHU30BbIBATh
COTPYAHUYECTBO C MECTHBIMU TOPTOBBIMM LEHTpaMH. Bcero MOXHO BBIIEIHUTH S5
cTpareruil pemwenusi: A, A, A, A, A. Ycrex ToproBoil pupmsl 3aBUCHT OT TOT0, Kak
CJIIOKHUTCSI CUTYyallMsl Ha PBIHKE MPEIOCTABISIEMBIX YCIYT. ODKCIEPTHI BBLACIAIOT 4
BO3MOXKHBIX BapHaHTa Pa3BUTHA CUTyaluu S;,S,,S,,S,. [IpuObl1b GupMBI 11 KaXK 10
AIbTEPHATUBBI IIPU KAXKIOM CUTyalluy NPEJICTABICHA MATPUIIEH BEIMIPHIIICH a; (MJIH.

p./Tox).

Bj Sl 82 Sg 84

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

A, |12 |14 |10 |1
As |15 |6 7 14
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PaccMOoTpuM OCHOBHBIE KPUTEPHH, TO3BOJSIOLIME BBHIOMPATh ONTHMAIBHYIO
CTPATETUI0 UIPOKa.

MakcuMUHHBIA KpuTepuil Bajabaa onTUMaJIbHOCTH CTpaTerui

JlaHHBIM KpUTEPUN OCHOBBIBAETCS HA MPUHIIUIE MAKCUMAJIBHOTO MMECCUMHU3MA,
TO €CTb Ha MPENOJIOKEHUH, YTO CKOpPEEe BCEro MpOM30iieT HaumboJiee XyAIIUn
BApUAHT pa3BUTUSl CHUTyallUM W PHUCK HAUXYJUIEro BapHaHTa HYXHO CBECTH K
MUHUMYMY. JlJisi TpUMEHEHUSI KPUTEPUS HYXKHO ISl KaKJIOM ajJbTEepHATUBBI BHIOpATH
HaUXYJIIUN TMOoKa3aTeiab MPUBJICKATENIBHOCTH «; (HAUMEHbIIEE YHUCIO B KaXKIOU

CTPOKE MAaTpUIlbl BBIUTPHINICH) U BBHIOpaTh Ty albTEPHATUBY, IJIsI KOTOPOWM ATOT
IOKa3aTellb MaKCHUMaJIbHBIM. s HAILIETO npumepa:
o, =5 a,=9%a,=2, a, =1, a, =6. BugHo, 4TO HawiIydyliuM U3 HaUXyIALIUX
nokaszaresnen odsanaer crparerus A, , 1Jid Hee a, =9 HauOoJIbIIee.

Kpurepuit Capuaxa

OH ocHOBaH Ha IMPUHOUIIC MUHUMHU3AOWHA IIOTCPb, CBA3aHHLIX C TEM, YTO UT'POK
IIPpUHAIT HC OIITHMAJIbBHOC PCHICHUC. I[HH PCIICHUA 3ada4r COCTAaBJIICTCA MaATpHIlA
IIOTCPb, KOTOpasA HA3bIBACTCA Mampuueﬁ PUCKO6 1., KOTOpas II0JYy4acCTCiA U3

ij o

MaTpUIbl BEIMIPLIIIEA a; IIyTEM BBIYMTAaHUSA M3 MAKCHUMAJILHOIO JJIEMEHTA KaXI0ro
CTOJIOLA a™™ =max(a;) BCEX OCTAIBHBIX 3JIEMEHTOB. B paccmarpuBaeMoM nmpumepe 31a

MaTpUIla eCTh:

B | B | B | B | B
4
Aq 7 2 0 17
A, 6 4 3 12
As 13 10 |5 0
Ay 3 0 4 21
As 0 8 7 8

Janee, Mg KaxAoW albTEpPHATHBBI OIPEIEIsAEM BEIUYUHBI f;, pPaBHBIE
MaKCHUMAJIbHOMY PUCKY (HaAuOOJbIIIEE YHCIO B KAXKJOW CTPOKE MATPUIIbl PUCKOB) U
BBIOMPAIOT Ty aJbTEPHATUBY, IJII KOTOPOW MaKCUMAJIbHBIA PUCK MUHUMajieH. B
HalmeMm npumepe: p, =17, g, =12, pB,=13; p, =21 P, =18, MuUHUMaIBHO S, =12.
[IpuHrMaeM anbTepHATUBY A .
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Kpurepuii I'ypsuna

OTO caMblil YHHUBEpPCAJIBHBI KPUTEPHU, KOTOPBIA IO3BOJSET YHIPABIATH
CTETICHBIO «ONTUMU3MA - IECCUMU3Ma» UTpoKa. BBeneM HEKOTOPHIN KOA(PHUIIUEHT a,
KOTOpPBI HA30BeM Kodghghuyuenmom o0osepus i K0dIP(GUIHUEHTOM ONTHUMHU3MA.
O10oT KOA(Q(GUIMEHT MOXKHO HWHTEPIPETUPOBATh KAaK BEPOATHOCTb, C KOTOPOH
MPOM30UAET HAWIIYYIIUW JJI UTpoKa ucxon. Mcxonst u3 3Toro, HauXyaluid BapuaHT
MOXHO OXHAaTh C BeposATHOCTHIO (1-a). Koaddurment moepwsi o MOKa3bIBaeT,
HACKOJIBKO MIPOK MOJXKET YIPABIATh CUTyallUed U B TOM WA HWHOM CTEIEHU
paccuuThiBaeT Ha OJArompusATHBIA i  Hero wucxoA. Eciu  BeposiTHOCTH
OsraronpusiTHOM W HeOnmaronpusaTHON cutyaruu s JIIIP paBHBI, TO cieayeT NpuHATH
a=0,5.

JIns peanu3anuy KpUTEpUs ONMPEAEIAIOTCS HAWJIy4YIIME & W HAWXyALIHWE a;
3HAYCHHE KaXKIOW allbTepHAaTHBE NO (opMysaM a; :mzj:\x(aij), a; :mjin (aij). Hanee,
BBIUUCIIAIOTCS (YHKIUU MOJE3HOCTU 1O (popmysie:

F=a -a+a; -1-«a) .

BreiOupaercss Ta anbTepHaTHBa, IS  KOTOPOM (YHKIMS TOJE3HOCTH
MaKCHUMAJIbHA.

[Ipenmonoxxum, 4YTO JUIsI HANIETO MPUMEPA HIPOK JOCTATOYHO YBEPEH B
MTOJIOKATEIIBHOM PE3YJIbTAaTE M OLICHUBAET BEPOSITHOCTH MAKCHMMAJIBHOTO yCIeXa B
a=0,7. Tornga:

F, =14.0,7+5-(1-0,7) =11,3;
F,=11.0,7+9-03=10,4;
F, =22-0,7+2-0,3=16,0;
F,=14.0,7+1-0,3=101;
F, =15-0,7+6-0,3=123.

B cootBercTBUM ¢ pacueTaMu UIPOKY CleAyeT BbIOpaTh allbTEPHATUBY As.
Ecnum ke, Hanmpumep, WIpOK HE OYEHb YBEPEH B IOJIOKUTEIBHOM MCXOJE H
pPacLEHUBAET €ro BeposTHOCTH nopsaka a=0,2, To (GyHKLUHUH [TOJE3HOCTH PABHBIL:

F, =14.0,2+5-(1-0,2) =6,8;
F,=11.0,2+9-08=94;
F, =22.0,2+2-08=6;
F, =14-0,2+1-0,8=3,6;
F. =15-0,2+6-08=7,8.
BunHo, 9TO B 3TOM Cilydae cienyeT NpUHSTh A, sl KOTOPOro GyHKIUsS
IIOJIE3HOCTH MAKCUMAJIbHA.

Cnenyer ormeruth, uro npu o=0, kputepuii ['ypBulla mnepexomur B
NEeCCUMUCTUYECKU KpuTepuil Banbna, a npu o=1 — B KpuTepuil MakCUMalbHOIO
ONTUMU3MA.
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Kpurepuii Jlanuaca.
OH OCHOBaH Ha MNPEANOJIOKEHUH, YTO KaKIblii BapHAHT pPa3BUTHS CUTyalluU
(cocTosiHUsL «IIPUPOABD») paBHOBeposTeH. [loaTOMy, UIsI TPUHATUS peLIeHUS,
HEOO0XOMMO pacCcUuTaTh (PYHKLHUIO MOJE3HOCTH F, Juid Kax1oil ajabTepHATUBBI,

paBHYIO cpeaHeapru(pMETUYECKOMY MoKa3zaTeled MPUBJICKATEIbHOCTH MO KaXIOMY
«COCTOSIHUIO PUPOABDY:

1 m
F _E;aﬂ.

Boibupaercst Ta ctparerus, st KOTOpod (YHKIMS MOJE3HOCTH MakcumalbHa. J{is
npuMepa:

F =1 (8+12+14+5)=9,75

1SN

F,=1(9+10+11+10)=10;

S

F,=1,(2+4+9+22)=925
F,=1,012+14+10+1)=925,

S

F,=1,(15+6+7+14)=105.

BuaHno, 4To (QyHKIMS TOJIE3HOCTH MaKCUMallbHa [IJIsi CTpaTeruu As,
CJIEIOBATENBHO, €€ PALIMOHAIBHEE BCETO IPUHSATD.

KpI/ITepI/Iﬁ MAaKCHMAJIBbHOI'0 OIITUMHU3MA

Hanbonee mpocToil kpuTepuii, OCHOBBIBAIOIIMIICA Ha HJIe€, YTO UTPOK, UMEs
BO3MOXXHOCTh B HEKOTOPOW CTENEHU YOPaBIATh CHUTYyallMEH, PaCCUUTHIBAET, UTO
MPOU30MIET TAaKOE Ppa3BUTUE CUTYyalluU, KOTOpPOE JUIsi HETro SABJSETCS HamOoJiee
BBITOJHBIM. B COOTBETCTBUM C  KpUTEPUEM  NPUHUMAETCS  CTpaTerwus,
COOTBETCTBYIOIIAS MAaKCUMAJIbHOMY 3JIEMEHTY MAaTpUlLbl BbIUCphIIEeH. g
MPUBEIACHHOTO MPUMEpa ATa BEJIMUMHA 8y, = 22, IO9TOMY BBIOMPAEM CTPATETHIO A,.

B caywae, ecnum mokazarenab TPUBIEKATEIBHOCTH 10 KPUTEPUIO a

munumuzupyromces (uem menvule, mem yuuie O0Jisk USPOKA, HAIPUMEDP 3aTPATHI, PUCK
U JAp.), TO KPUTEPUH NPHUHATHS ONTHMAJIBHOTO PELICHHUS HECKOJBKO MEHSIOTCS.
PaccmoTpum 3TH oTIiMums.

[Ipumensis kputepuil Baavda HEOOXOOUMO BBIYUCIATH MaKCUMAaJbHBIN
MoKa3aTeslb KaKJOW albTepHATUBBI (CTPOKM) «@; U NPUHUMATh albTEPHATHBY, TIE

ATOT IOKa3aTellb MUHUMaJIeH. MaTtpuiia puckoB B Kputepuu CI6udsca noaydaercs B
pe3ysbTaTe BBIYMTAHUS M3 KaXKJOrO 3JIEMEHTa MAaTPULBI IOTEPh a, MUHUMAIBHOIO

JJIEMCHTA KaXJ0To0 CTOJ'I6I_[a a™ =min(a.). JIs1 pealin3aliuu KpUTCpuia T'ypsuua
j i ij

BBIYMCIISIFOTCS  MAaKCHMalbHbIE W  MHHMMAJbHBIE [IOKAa3aTelu I KaxJou
aNnbTEPHATUBBI &, = max(aij), a;, =min (aij) U (QYHKUIHUU TOJE3HOCTH PACCUUTHIBAIOTCSA
J J
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no ¢opmyne: F =a -a+a -(1-«). BeiOupaercs anmpTepHaTHBA C HAWMMEHBIICH

¢dbynkmueit nonesnoctu. Kpurepuii Jlannaca onpenenser onTUMaIbHOE PELICHUE 110
MUHUMAJIbHOM (QYHKIUU moje3HocTu. Kpurepuit maxcumanvnozo onmumusma
MO3BOJIAET ONPEIEIUTh ONTUMAIBHOE PEUIEHUE, COOTBETCTBYIOIIECE MUHUMAIbLHOMY
AJIEMEHTY MATPUIIbI BHIUTPHINIEH (KOTOPYIO B Cllydae MUHUMHU3AIMU YaCTO HA3bIBAIOT
MaTtpuleit noreps). Paccmotpum npumep.

IIpumep. Hedtsnas xommanust coOupaercsi MOCTPOMTH B paiiOHE KpaiHero
ceBepa HedTsaHyo BbiKy. HMmeercs 4 mnpoekta A, B, C u D. 3arparsl Ha
CTPOUTENHCTBO (MJIH. py0.) 3aBUCAT OT TOrO, Kakue MOTOJIHBIE yCIOBUS OyayT B
NEPUOJT CTPOUTENLCTBA. BO3MOXKHBI 5 BapuaHTOB MOroakl S;, S,, S;, S,, S;. BeiOparts

ONTUMAJIbHBIA TPOEKT JJIsi CTPOUTENHCTBA UCMOJB3ysl Kputepuu Jlarmiaca, Banbna,
MakcuMmanbHOro ontuMmusma, Cosumka u ['ypBuna npu o =0,6. Marpuna 3atpar
MMEET BUJL!

4, S, S, IS, [Ss [Ss [Ss
Ay 7 |12 8 |10 |5
A, 9 |10 |7 |8 |9
As 6 |8 |15|9 |7
A, o |10 |8 |11 |7

Kpurepuit Banwvoa: cpenu nauxyamux BapuantoB oy =12, a,=10, a3=15, a,=11,
HaWJIy4IlINI COOTBETCTBYET 0Lp=10, ClIe10BaTENbHO NPUHUMAEM AJIBTEPHATUBY Aj.
Kputepun Creéuodrca nmeeT MaTpuily pucCKOB:

Ai i Sl Sz Sg S4 85
A 1 14 |1 |2 |0
A, 3 |2 |0 |0 |4
As 0O ([0 |8 |1 |2
A, 3 |2 |1 |3 |2

MaxkcumasnbHble 3JIEMEHTBI I Ka)XKJI0r0 KPUTEPUS MATPULbl PUCKOB PaBHBI:
B1=4; B,=4; B3=8; B4=3. [IpunumMaem cTpaTeruro, COOTBETCTBYIOIIYI0O MUHUMAIbHOMY
3HA4YCHUIO [34=3, TO €CTh Ay.

B cootBerctBuM ¢ kputepun I'ypBHIIa HA ypoBHE « = 0,6, GYHKIIUU TOJIE3HOCTH
PaBHBI:

F,=5-06+12-04=78, F,=7-0,6+10-0,4=8,2,

F,=6-06+15-04=96; F,=7-0,6+11-0,4=86.

[IpunuMaeM anbTepHATUBY A, C HAMMEHBIIEH (yHKIMEN nojie3HOCTH F, =7,8

Kpurepuit Jlannaca.
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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=0;

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

Crnenyer BbIOpATh aIbTEPHATUBY Aj.

Kpurepuii maxkcumanvnozo onmumuszma. COOTBETCTBYET CTPATE€TUH, IS
KOTOPO# a; MUHUMAJIbHOE.

2. [Topsinok BBITIOJIHEHUS Pa0OTHI M COACPKAHUE OTYETa
[Topsinok BBIMOTHEHUS paOOTHI:
1) BbimosnuTh npumep 1. Jlupextop (uUHAHCOBOW KOMIAHMU TPOBOJIUT
PUCKOBaHHYIO (UHAHCOBYH omnepamnuto. CrpaxoBas KOMMIAaHHUS — IpeasiaracT
3aCTpaxoBaTh CJHEJIKYy MW IMpemiaraeT 4 BapuaHTa CTpPaxoBKU: A, A, A, A,

Komnencanust ymepOa jig KaXXJ0TO BapHaHTa 3aBHCHUT OT TOTO, KakKoW WH3
BO3MOJKHBIX CTPaxOBBIX CIIy4yaeB Mpou3omena. BhIAEIAIOT 5 BHAOB CTPaxOBBIX
ciaydaeB: S, S,, S;, S,, S;. KommeHcaruu (ThIC. y. €.) JUIsl KOXKIOr0o BUJA CTPAXOBKH

I[P KAKAOM CTPAxXOBOM CJIy4dac COCTABJIAIOT MAaTPpHUIY BBII/IFpBIHIeﬁ BUaa:

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

BriOpats Hamtydinyo ansTepHaTHUBY, UCTIONL3Ysl kKputepuu Jlaruaca, Banbna,
MakcuManbHOro ontumusma, CoBumka u ['ypBuna mpu kodduiiueHte aoBepus
oa=04.

BBoauM naHHBIE B AJIEKTPOHHYIO TaOJMIy U TOTOBUM TMOJNKUCH B STYEHKAX JIJIs
JQIIBHEUILIET0 pacyeTa COrNIaCHO PUCYHKY:!

| A B C D E F G H | J K
ARG 51 52 S3 S4 S5 Nannaca Banepa Make.Ont. Caeugxka ypeuya
Al 43 p7) 42 49 45
A2 41 37 40 38 42
A3 39 43 37 42 36
Ad kIl 29 32 58 41
MaTtpuua puckoe Tyuwan ansTepHaTies
AS] 31 32 33 34 35

Al
A2
A3
Ad

WO~ O &= W —

Q=0

Beruncnsiem ¢yHKIMH MOIe3HOCTH 11l kputepus Jlarmaca. [[ist aToro craBum
Kypcop B stueiiky G2 u BBOAMM (DopMyily, YCPEOHSIONIYIO 3HAYEHUs MOKa3aTeseu
MPUBJIEKATETFHOCTH MO0 TEpBOM anbTepHaThBe. JlJis STOro BBI3BIBAEM MacTepa
GyHKIMHI, HaXUMash Ha KHOMKY U BbIOMpaeM B KaTeropuu «CTaTUCTHUECKUE)
¢ynkuio «CP3HAY», B kauecTBe aprymenTa (GyHKIUHU yKa3biBaeM sueiiku B2:F2,



38

o0Boast mx KypcopoMm. Haxkmmaem OK, Bumum pesynbrar 40,2. ABTO3amOJIHIEM
sueiiku G2-G5, meperackuBasi HIDKHUN TpaBblid yrojiok sueriku G2. BumHo, 4To
HanOosbmas Gyakmus mojae3noctu 40,4 mis anprepHatuBbl A3. BBoaum B G6: «A3».

Jus  kputepus ~ Banpma  BbUMCHSEM — HAaMMEHbIIME  IOKA3aTelu
MPUBJICKATEILHOCTH JUIsl KaXkI0W anbTepHatuBbl. [ sToro BBoauM B H2 dyHKIHIO
MHUH c¢ aprymenramu B2:F2: «=MHWH(B2:F2)» (kaBbluku HE BBOJIUTH!).
Apto3amnonuseMm Ha H2-HS. BeiOupaem anbTepHaTHBY, T/I€ Pe3yabTaT HAMOOJBIINH.
Ot10 3HaueHue 37 i anbTepHATUBBI A2, BBOAUM B H6: «A2».

Jns  KpuTepuss MaKCUMaJbHOIO ONTMMHM3Ma HAXOOUM MaKCHUMAaJlbHbIC
BBIUTPBIIIN I KaXa0u anbTepHaTuBbl. BBogum B 12 dpopmyny «=MAKC(B2:F2)»,
aBTo3anoaHseMm Ha |12-15. Boibupaem anbrepHaTHBY ¢ HAUOOJBIINM MTOKA3aTeNIeM, 3TO
A4, BBOoUM B 16: «Ad».

st kputepuss CaBuika He0OX0AUMO MOCTPOUTH MAaTpULly pUCKOB. Jljist 3TOTrO
cTaBUM Kypcop B sueiiky B8 u BBomum ¢dopmyny «=MAKC(B$2:B§5)-B2»,
aBTO3aMoJIHSIEM pe3ysbTaT Ha sueiiku B8-F11. [lanee HaxonuM MakCUMabHBIN PUCK
JUISL KOKIOM anbTepHAaTUBBL. [[1s 3TOro craBUM Kypcop B siueiiky J2 W BBOAUM
«=MAKC(B8:F8)», aBro3amonnasieM pe3ynbrar Ha J2-J5. Beibupaem anbTepHATHBY C
MHUHHMAaJIbHBIM PUCKOM, 3T0 A3. BBomum B J6: «A3».

st kputepust ['ypBuiia HyKHO HauOoJIblliee 3HAYCHUE KaKIO0W aJIbTE€pHATHUBBI
YMHOXHUTb Ha o (TI0 YCIIOBHUIO «=0,4 ), HAUMEHbIIee Ha (1-0) U pe3yabTaThl CIOKHUTh.
Broaum B K2 dpopmyny:

=MAKC(B2:F2)*0,4+MI1H(B2:F2)*0,6
U aBTo3amnoyiHseMm pe3ynbTaT Ha K2-K5. BeiOupaem anbTepHaTuBY ¢ HanOOJbIIEH
bynkuueit nonesnoctu. 1o A3, BBogum K6: «A3». 3agava pemena.
PaccmoTpum Temnepb METOJ PElIeHHs 3aadd B Cllydae MUHMMH3ALUUUA KPUTEPHS —
«4Y€M MEHbIIIE, TEM JIYUILIE».

2) BbINOJHUTH npuMep 2. Oepmep, UMes B apeHze OOJbIINE TUTOMIAAN 0] MTOCEB
KYKYpYy3bl, 3aMETWJ, YTO BJAXHOCTH II0YBBI B CE30H CO3PEBAaHUS KYKYpY3bl
HEJIOCTAaTOYHO, YTOOBI TMOJYYUTh MaKCUMaIbHBIM YpOKail. DKCIEPThI COBETOBAIIU
dbepmepy MPOBECTH IPEHAXKHBIE KaHAJIbl B MEPUOJ KOHIIA BECHBI — Havaja JeTa, 4yTo
JOJDKHO 3HAYUTENIBHO TOBBICUTH ypOKaul. bpulM mOpemiokeHsl S5 MOPOEKTOB
JpeHaXXHBIX KaHAJIOB: A, A,, A, A,, A, 3aTpaTbl Ha KOTOpPBIC 3aBHUCAT OT IIOT'OJHBIX
YCIIOBHI B TIEPHOJI BECHa — JIeTO. BO3MOXKHBI BapHaHTHI: S; — JOKIJIMBAas BECHa U
JOXKJIJIMBOE JIETO; S; — JOXKIJIMBas BeCHa M CyXO€ JIeTO; Sz — cyxas BecHa U
JOKJITTMBOE JIETO; S4 — cyXasi BeCHa U Cyxoe JieTo. Marpwuiia 3atpat uMeeT BU/:

AS; S, S, S5 Sy
Ay 21 12 22 25
A, 20 21 18 19
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A; 16 33 14 17
Ay 23 16 19 24
As 15 16 24 26

BriOpath HammydIyro ajapTepHAaTUBY, UCTOJIB3YsS Kputepun Jlamaca, Banpna,
MakcuMmaibHOro ontumusma, CoBumka u ['ypBuna mpu koddduiiveHte aoBepus
o=07.

BBOI[I/IM JaHHBIC B 3JICKTPOHHYIO Ta6JII/IHy U IrOTOBUM IIOAIINCHU B sTUerKax JUISL

JAJIBHCUIICTO pacdye€Ta COrjilaCHO pUCYHKY:
A e | E e e T
ARG 51 52 53 54

Al 21 12 22 25
A2 20 21 18 19
A3 16 33 14 17
Ad 3 16 19 24
A5 15 16 24 %

I IO
Make.Ont.|Caeuaxa |[ypeuya

Nannaca Banega

EEEEEEEER

Matpuuya puckoe
ANS] 51

32

Tlyuwwan aneTepHaTHea
53 54

Al

=]

==

¥

|
REER

w

Boruucnsiem ¢ynkiuu nosesHoctu it kpurepus Jlariaca. s aToro craBum
Kypcop B siueiiky F2 u BBogum dopmyny: «=CP3HAU(B2:E2)», aBro3anonuseM Ha
B2-E6. Hawnyumeil B JaHHOM Clly4a€ CUMTAETCS albTEPHATUBA C MUHUMAILHOU
dbyHKUMEH Moe3HOCTH, 3T0 A2. BBonum B F7: «A2».

s KpUTepus Banbna BBIYUCIIIEM HanOOoJIbIINE [oKa3aTenun
MPUBIIEKATETFHOCTH TSl KaXI0H anmbTepHaTuBbl. s atoro BBoauM B G2 (yHKIHIO
«=MAKC(B2:E2)», aBtozamomnasem Ha G2-G6. BpiOupaem anbTepHATHBY, TJIE
pe3ynpTaT HAMMEHbIUH, BBOIUM B G7: «A2».

JUist Kputepuss MaKCUMaJIBHOTO ONTUMHU3Ma HAaXOJIMM MUHUMAJIbHBIE 3aTPAThI
Ui KaxJnod anprepHaTuBbl. BBogum B H2  dopmyny «=MUH(B2:E2)»,
aBro3arnonnseM Ha H2-H6. BriOupaem anpTepHaTHBY C HAUMEHBIIMM MOKa3aTelIeM,
BBOIUM B H7: «Al».

Hnsa xputepusi CaBupka HEOOXOJUMO TTOCTPOUTH MAaTpUIly pUCKOB. [[i1st aToro
CTaBUM Kypcop B sueiiky B9 u BBomuM dopmyny «=B2-MUH(B$2:B$6)»,
aBTO3amoJIHsIEM pe3ysbTaT Ha siueliku B9-E13. Jlanee Haxoanm MakCHUMalbHBINA PUCK
JUTSL KaKJIOM ajdbTepHATHBBI. J[7 9TOTO cTaBUM Kypcop B suedky |2 u BBOgUM
«=MAKC(B9:E9)», aBro3anonnsem pe3ynbrar Ha 12-16. Beibupaem anbTepHaTHBY C
MUHUMAJIbHBIM PUCKOM, TaKMX ajbTepHATHB 1B, 3T0 A2 u A4. BBogum B 17: «A2,
Ady.

Jlna xpurepus 1'ypBuiia Hy>KHO HauMEHbBIIIEE 3HAYECHUE KaXI0N aJIbTEPHATUBBI
YMHOXKHTB Ha o (10 YCIOBHIO o=0,7 ), HauOosbIinee Ha (1-0) U pe3yabTaThl CIIOKHUTH.
BBoaum B J2 popmyny:

= MUH(B2:E2) *0,7+MAKC(B2:E2)*0,3
¥ aBTO3aroJIHAEeM pe3yiabTaT Ha J2-J6. BeiOupaeM anbTepHaTUBY C HaWMMEHBIIEH
dbynkuei nmonesnoctu. 1o Al, BBogum J7: «Aly. 3agaya pemieHa.
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3) BBINOJTHUTH 3a/1aHHe cBoero Bapuanrta. (Homep BapuanTa onpenensiercs mo
nocieaHen nudpe HoMepa 3a4eTHON KHUKKH )

Bapuant 1. [upexktop ToproBoi (GupMbl, MpPOAAIONIEH TEIEBU30PHI, PELIII
OTKPBITh NPEACTABUTEILCTBO B 00JIACTHOM LIEHTPE. Y HEro UMEIOTCS albTEPHATUBbI
au00 co3JaBaTh COOCTBEHHBIM MarasuH B OTJEIbHOM IOMELIEHUH, JHO0
OpPraHU30BbIBATh COTPYJHUYECTBO C MECTHBIMU TOPTrOBBIMH LIEHTpamu. Bcero MoxHO
BBIICTIUTH 5 albTePHATHB PELICHUS: Ay A, Az A, A;, YcIeX TOProBoil (pUupMbl 3aBUCHUT
OT TOTO, KaK CIJIO)KUTCS CUTyallUsl HAa PBIHKE IIPEAOCTABISIEMBIX YCIYI. DKCHEPTHI
BBIICTISIIOT 4 BO3MOXKHBIX BapHaHTa Pa3BUTUSA CUTYAIUH 5y 5,53 Sy [IpuObuie GupMmer
U1l KaXJOW albTEPHATUBBI IPU KaXIOM CUTyallMH NPEACTaBICHA MaTpUIEH
BBIUTPBIIIEHN a;;(MIIH. P./TOR).

S1 S2 S3 S4
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

BriOparh Hawydllyo anbTepHATUBY, MCNONb3ysl Kputepuu Jlamnaca, Banpna,
MakcuMajbHOro ontumusma, Cspumxa u ['ypBunma npu kodpduuueHTe aoBepus
a = 0,6.

Bapuant 2. HedTsHad kKoMmaHus coOMpaeTcsl MOCTPOUTh B palioOHE KpaiHEro
ceBepa HedTaHyro BbiKy. WMmeercs 4 mnpoekra A, B, C u D. 3arpathl Ha
CTPOUTENBCTBO (MJIH. py0.) 3aBHCAT OT TOr0, Kakue MOTOAHBIE YCIOBUA OynyT B
MEPUOJT CTPOUTETHCTBA. BO3MOXHBI 5 BapuaHTOB TOTOMBIA; A, A; A, Ac. BriOpath
ONTUMAJIBHBIA MPOEKT I CTPOUTEIBCTBA MCHONB3Ys Kputepuu Jlamnaca, Banbnaa,
MaKCHUMaJIbHOr0 ontuMmusma, Caumka u ['ypBunia npue = 0,6. Martpuiia 3atpat uMeeT
BHJL:

5, S, Sa S, S

Ay 7 12 8 10 5

As 9 10 7 8 9

Ag 6 8 15 9 7

Ay 9 10 8 11 7
BoiOparh Hawydiyo anbTEepHATHBY, UCIOJIL3Ys Kpurepuu Jlamnaca, Banbna,
MakcuMajgbHOro ontumusMa, CoBumxka U ['ypBuma mnpu  KodpuuueHTe

noBepus a = 0,6.

Bapuant 3. J[upekrop ToproBoil (upMbI, TpOAAIOIIEH TEIEBU30PHI, PEIIUI
OTKPBITh MPEACTABUTENHCTBO B 00JACTHOM LIEHTpPE. Y HEro MMEIOTCS albTePHATHBbI
00 co3JaBaTh COOCTBEHHBIM MarasuH B OTIEIBHOM IIOMEIICHHH, JHOO
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OpPraHU30BbIBATH COTPYIHUYECTBO C MECTHBIMU TOPTOBBIMH IIeHTpamMu. Bcero MoxxHO
BBIJICJIUTD 5 albTEPHATUB PEIICHUS: Ay A, A; A, A.YcreX TOproBoil Gupmbl 3aBUCUT OT
TOTO, KaK CJIOXKHUTCS CHUTyallus Ha PBHIHKE TPEIOCTABIAEMBIX YCIYT. ODKCIEPTHI
BBIICIISIIOT 4 BO3MOJKHBIX BapHaHTa Pa3BUTHUS CUTYAIMH 5, S, 5; S, [IpuObuth hupMbI
JUIS  KaKIOW albTEPHATUBBI TPU KXKAOW CHUTyalldd TPEJCTaBICHAa MaTpHIICH
BBIMTPBIIIEH a;; (MIH. P./TOL).

A S, Sa S,
A, 8 1 14 5
A, 7 10 11 10
A, 2 14 9 22
A, 12 4 10 1
A 12 6 7 14

Br10paTh HamTyunIyto aabTepHAaTUBY, UCIIONIB3Ys KpuTepuu Jlamnaca, Banbna,
MaKCUMalbHOTo ontuMusma, Casuka u ['ypeuiia npu kosdduirente
IOoBepUs & = 0,6.

Bapuant 4. HedrsiHag KoMmaHusi coOMpaeTcsl MOCTPOUTh B paliOHE KpaiHEero
ceBepa HedTaHyro BbIKy. Mmeercs 4 mnpoekta A, B, C u D. 3arparsl Ha
CTPOUTEIBCTBO (MJIH. py0.) 3aBHCAT OT TOrO, KakHe IOrOJHBbIE YCIOBHS OyAyT B
NEpPUOJ CTPOUTENbCTBA. BO3MOXKHBI 5 BapHaHTOB NOTONbIA; A, A; A, A;. BpiOpaThb
ONTHUMAJIBHBIN IIPOEKT I CTPOMUTENBCTBA MCHOJB3ysl Kpurepuun Jlammaca, Banbaa,
MaKCUMaJIbHOTO ontuMusMa, Casuka u ['ypBuna npu o = 0,6.MaTtpuna 3aTpat uMeeT
BHI:

A S, Sa S, Ss
A 7 12 8 10 5
A 9 10 7 8 9
A, 6 8 15 9 7
A |9 10 8 11 7

BoriOparh HawydIllylo anbTepHATHBY, UCMOJIb3Yys Kpurepuu Jlamnaca, Banbna,
MakcumanbHoro ontumusama, CoBumxa u  [ypBuma npu  kosdduimeHte
JoBepUsa = 0,5.

Bapuant 5./{lupextop TOproBoil (UPMBI, NPOAAIOIIEH TEIEBU30PbI, PEILINI
OTKPBITh MPEACTABUTEIHCTBO B OOJACTHOM LIEHTPE. Y HEro MMEKOTCS albTePHATHUBBI
b0 co3daBaTh COOCTBCHHBIM MarasMH B OTACABHOM IOMEIICHHH, JIHOO
OpPraHMW30BbIBATH COTPYAHUYECTBO C MECTHBIMA TOPTOBBIMU LIEHTpamMu. Bcero MoxHO
BBIJICJIUTD 5 albTEPHATUB PEILCHUS: A A, Az A, A:YcreX TOProBoil Gupmbl 3aBUCUT OT
TOTO, KakK CIIOXKHUTCS CHTyalls Ha pBIHKE NPEIOCTaBISEMBIX YCIyr. OKCIEPTHI
BBIAICIISIIOT 4 BO3MOYKHBIX BapHaHTa Pa3BUTHUSI CUTYALMUS, 5,53 S, [IpuObuib upMel
JUIL  KQOKIOW aJbTEpPHATUBBI IIPU KaXJIOW CUTyallMd MNPEACTaBI€HA MaTpULIEH
BBIMTPBIILIEH a;;(MIIH. p./Ton).
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5 S S3 S
A 18 1 14 5
A 7 5 11 10
A, 12 14 9 22
A, |6 4 10 15
A 12 6 7 14

BribpaTe Hammyulnyo anpTepHATUBY, UCIONB3Yys KpuTepuu Jlammaca, Banbna,
MakcuMajbHOro ontuMmusma, CoBumxka u ['ypBuma mpu koddduimente moBepHs
a=06.

Bapuant 6. Hedrsinas komnanus coOupaeTcs MOCTPOUTH B pailloHE KpalHEero
ceBepa HedTaHyio BbiKy. Mmeerca 4 mpoekta A, B, C u D. 3arpatsl Ha
CTPOUTEIBCTBO (MJH. py0.) 3aBHCAT OT TOr0, Kakue MOTOAHBIC YCIOBUA OynyT B
NEPUOJT CTPOUTENHCTBA. BO3MOXHBI 5 BapuUaHTOB MOTOIbIA; A, A; A, A:. BriOpath
ONTUMAJIbHBIA MPOEKT MJII CTPOUTEIbCTBA UCIONb3Yys KpuTepuu Jlamnaca, Banbaa,
MakcuMmanbHOro onrtumusma, Copumka m ['ypBuma npue =0,6. Marpuna 3arpat
UMeEeT BUJI!

A S, Sa S, Ss
A 8 12 4 10 15
A 3 10 7 18 9
As 6 4 15 9 7
NERE 2 8 11 7

BriOparh HamydIlyo anbTepHATUBY, UCIOL3Yys Kpurepuu Jlamnaca, Banbna,
MakcumanbHOro ontummsma, CoBumka u ['ypBuna mnpu kodpduuueHte AoBepus
a=05.

Bapuant 7. J[upektop TOproBoil (UPMBI, MPOJAIONIEH TEICBU30PHI, PEIIUI
OTKPBITh MPEACTABUTEILCTBO B 0OJIACTHOM LIEHTPE. Y HEr0 MMEIOTCS aJIbTePHATHUBbI
au00 Cco3daBaTh COOCTBEHHBIM MarasuH B OTOEIBHOM IIOMEIICHHH, JHO0O
OpPraHU30BbIBATh COTPYJHUYECTBO C MECTHBIMU TOPrOBBIMH LIEHTpamu. Bcero MoxxHo
BBIJICJIUTD 5 aJbTEPHATUB PEIUEHUS: Ay A, A; Ay A YCIleX TOProBOM (pUPMBI 3aBUCUT
OT TOTO, KaK CIJIOXKHUTCA CUTyallds Ha PBIHKE MPEAOCTABISEMBIX YCIYr. JKCHEPTHI
BBIIETISIIOT 4 BO3MOXKHBIX BapHaHTa Pa3BUTUS CUTYalUH 5, 5,53 S, IIpuObu1e QrpMmel
IS KaXJOW anbTEPHATUBBI IPU KaXKIOM CUTyallMH NPEACTaBIEHA MaTpUIEN
BBIMTPBIIIEH a;; (MIH. P./TOL).

S1 S2 S3 S4
A, 12 4 14 5
A, 7 15 3 10
As 12 8 9 4
A |8 4 10 15
A 18 6 4 14
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BriOpaTe Hawyulyro ajnpTEpHATUBY, UCIONB3Yys Kputepuu Jlamnmaca, Banbna,
MakcuMajgbHOro ontummusMa, CoBumka u  ['ypBuma 1pu  KodQQuIeHTe
noBepUs & = 0,6.

Bapuant 8. HedTsHast koMmmanusi coOupaercs MOCTPOUTh B pailOHE KpaitHero
ceBepa HedTaHyio BbiKy. Mmeerca 4 mpoekta A, B, C u D. 3arpatsl Ha
CTPOUTENBCTBO (MJIH. py0.) 3aBUCAT OT TOrO, KakMe IOTOJHBIE YCIOBUS OyAyT B
NEepPUOJ CTPOUTENbCTBA. BO3MOXHBI 5 BapHaHTOB TMOTOJBIA; A; A; A, A.. BpiOpath
ONTHUMAJIBHBIN IIPOEKT JJI CTPOMUTENBCTBA MCHOJB3ysl Kpurepun Jlammaca, Banbaa,
MakcuManbHOro ontumusMa, Ciasumka u ['ypBuna npus, s, S; S, . MaTtpuma 3arpat
MMEET BU!

31 33 53 Sa Ss
A 8 16 4 10 5
A, 3 4 7 8 9
As 6 4 5 9 7
R 12 8 11 6

BriOpaTh HamIy4llyro aabTepHATUBY, UCHOJB3ys Kputepuun Jlamnaca, Banbaa,
MakcumanbHoro ontumusama, CoBumxa u  [ypBuma npu  kosdduimeHte
IOoBepUsa = 0,5.

Bapuant 9./{upekrop ToproBoil (upMbI, TPOJAIOLIEH TEIEBU30PbI, PELINI
OTKPBITh MPEACTABUTEIBCTBO B OOJACTHOM LIEHTPE. Y HEro UMEIOTCA albTEPHATUBBI
b0 co3daBaTh COOCTBEHHBIM MarasMH B OTACIBHOM IOMCIICHHH, JIHOO
OpPraHMW30BBIBATH COTPYAHUYECTBO C MECTHBIMA TOPTOBBIMU LIEHTpamMu. Bcero MoxHO
BBIJICJIUTD 5 ajJbTEPHATUB PEIUEHUS: A Ay Az A, A-Ycrex TOproBod (pUpMbI 3aBUCUT
OT TOrO, KAaK CIJIO)KUTCSI CUTyallsl Ha PBIHKE IPEJOCTABIISIEMBIX YCIYT. ODKCIEPTHI
BBIACIISIIOT 4 BO3MOKHBIX BapHaHTa Pa3BUTHUS CUTYALMH 535, 5; Sy IlpuObuib upmel
JUIl  KOKIOW aJbTEpHATUBBI IIPU KAXKJIOW CUTyallMd IMPEACTABIIEHA MaTpULEH
BBIMTPBIIIEH a;; (MIH. P./TOL).

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

BriOpath Hamtydlyo anbTepHaTUBY, UCMONL3Ysl Kputepuu Jlaruaca, Banbna,
MakcumanbHOro ontumusma, CoBumpka u ['ypBuna mpu kodpduuueHte AoBepus
o= 0,6.

Bapmuanr 10. HedTsinas komnanusi coOupaercsi HOCTPOUTH B pailloHe KpalHero
ceBepa HedTanyo BwimKy. Mmeercs 4 mpoekta A, B, C um D. 3arpatsl Ha
CTPOUTENHCTBO (MJIH. py0.) 3aBUCAT OT TOrO, KakMe IMOTOJHbIE YCIOBUS OyAyT B
NEPUOJT CTPOUTENILCTBA. BO3MOXKHBI 5 BapHaHTOB MOTOMABI A; A; A; A, Ac. BriOpath
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ONTUMAJIBHBIM MPOEKT I CTPOUTEIBCTBA HCNOJB3Yys Kputepun Jlamtaca, Banpna,
MakCcUMaJIbHOTO ontumu3ma, Coaumka u ['ypBuna npu « =0,6. MaTpuua 3arpar

NMECT BU.
54 AP Sa Ss S5
Ay 8 12 4 10 5
A, 10 4 7 8 9
Ag 6 4 5 2 7
Ay 5 12 8 10 6

MaKCHUMaJILHOT'O
oBepuUs & = 0,5.

BriOpaTh HamIydlyro aabTepHaTUBY, UCNONB3Ysl Kputepuu Jlamiaca, Banbaa,
CoBuka wu

ConeprxaHue oTyera:
1) uens paboThI;

OIITUMH3MA,

I'ypeunia npu  koddduiuente

2) 3aj1anne Ha 1abopaTOpHYyIO PabOTy JIJIsi CBOETO BapUaHTA;
3) anropuTM penraeMoro 3aJaHus ¢ He0OXOAUMBIMU MTOSICHEHUSIMU;
4) BBIBOABI 110 paboTe.

1. Pemenne matpuunbix urp B cpeae EXCEL.
2. Urpsl ¢ ipupoaoi.

3. KonTponbHbIe BOIPOCH

3. Kpurepun Jlamnaca, Banbna, baifeca, MakcumanbHOTrO ontiuMmusMa, CaBHIKA U
['ypBuna.
4. OnHOKpUTEpHaIbHas 3a/]a4a O Ha3HAUEHUSIX U €€ YHCIICHHOE pelleHHe.



JlaGopaTopHasi pabora Ne 7
«CratucTnyeckue MeToabD»

HCHB pa6OTI>I: HN3y4UTb CTaTUCTHYCCKUC MCTOIbI IMPOTHO3HUPOBAHUA
AKOHOMHYECKHMX IOKa3aTelIeu MCTOAAMH PCTPCCCHOHHOIO MW KOPPCIIAIUOHHOI'O
aHaJIn3a.

1. Kpatkue TeopeTudecKkue CBEICHUS

PerpecCuoHHbBIN W KOPPEJSILIUOHHBIM aHAIU3 MO3BOJISICT PEIIUTh OAHY W3
BOKHEUIITUX 3a7a4 CTATUCTUKHA — BBISBUTD, SIBIISTIOTCS JI CBSI3aHHBIMHU MEXIy COOOM
HECKOJIBKO TMOKa3aTeslel M €CliM CBSI3b HAaOJIIOAACTCs OMpPENesIuTh, HACKOJIBKO OHAa
CUJIbHASL.

YpaBHEHHE PErpeccu CTPOUTCS I aHAW3a CTATUCTUYECKUX 3aBUCHUMOCTEU
MeXIy HIByMsl WM Oojiee mokasareneil. Ecnim moxasarened nBa, TO perpeccus
Ha3plBaeTCa IapHou. Eciau 3aBucuMocTth Mexay TmokazarensMu X U Y
MPOIOPIIMOHANIbHASA, TO pPerpeccusi OyJeT JIMHEHHOM M OINUCHIBACTCA YpaBHEHUEM
Buga ¥ =P PaccMOTpUM METOAMKY MOCTPOEHHS PErPECCHOHHOTO ypaBHEHHsS Ha
IIPUMEDE.

[TIPUMEP 1. [Ilpenmonaraercs, 4YTO  U3IEPKKU HA  HPEANPUATHH
MPOTOPIIMOHANIBHEI 00beMaM NpUOBLIU. J[J1s1 TOATBEPAKACHUS 3TOTO MPEANOI0KEHUS
B 12 perumoHax orpaciu ObUIM 3apUKCUPOBAHBI CJICAYIOIIUE M3JIEPKKUH X
(ycn.gen.en.) u oObeMbl mpuObuM Y (ych.jeH.ell.). Pe3ynbrarel TNpUBENCHBI B
TalOIuIE.

Peruon 112 |3 |4 (5|6 |7 |89 |10|11]12
Mznepxxu X | 12]15|17]19|20]22|25|27(28|30|33|33
Ipubss Y | 34|42|45]149(53|55|61|68|67|71|75|74

Haiitu ypaBHeHUE IMHEWHON pEerpeccuu, paccuuTaTh KOAGHOUIIMEHT KOPPETSAIUN
[Tupcona u caenaTh BBIBOJ O HAIMYUU U CHIIBI 3aBUCUMOCTH MEXK]ly MOKa3aTeIsIMU.

BBenem BTOpy0 M TpPEThIO CTPOKM JTOM Tabiuibl B siyedku  Al-M2
anekTpoHHoM kHuru Excel. [IpocMoTpum mpenBapuUTENbHO, KaK JIeKaT TOYKH Ha
rpaduke M J0XKaTcs I OHM Ha JuHUI0. [{ns sToro crpoum rpaduk. BeizBaB mactep
nuarpamm (BcraBka//Inarpamma) u BeiOpaB TvN guarpammbl « TodedHas HaXKUMaeMm
«/anee» u momectuB Kypcop B mojie «/luamason» oOBOIMM KypcopoM JaHHble Y
(sraeiixku B2-M2). Tlepexoaum Ha 3akianky «Psm» u B mojie «3HaueHus X» jaeliaeM
CChUIKY Ha stueiiku B1-M1, o0Boas ux kypcopom. Haxxumaem «I'otoBo». Kak BumgHO
u3 rpaduKa, TOYKM XOPOIIO YKJIAABIBAIOTCA Ha MPSAMYIO JUHHUIO, MOATOMY Oyaem
HAXOIHUTh ypaBHEHHE JIMHEHHOM perpeccuu Buma » =~ “*+0.

st HaxoxkneHuss KOI(PGUIIMEHTOB a W b ypaBHEHUS PErpecCHH CIIyXkKaT
byakuuun HAKJIOH u OTPE3OK kateropum «Cratuctudeckue». BBogum B AS
HOJIIUCH «a=» a B cocenHiow sueiiky BS BBogum ¢ynkmuto HAKJIOH. [Insg storo
BbI3bIBaeM MacTep pyHkiuil fX, Beioupaem kareropuro «CTaTUCTHIECKUE)», QYHKITHIO
«HAKJIOH», craBum kypcop B nojsie «M3B _3Ha4_y» 3aaeM CCbUIKY Ha sueiiku B2-
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M2, 00Boas MX MBILBIO. AHAIOrM4HO B mnoje «M3B 3Ha4 x» gaem ccbulKy Ha Bl-
M1. Pesynbrar 1,923921. Haiinem Teneps koadgduiment b. Beogum B A6 moamucey
«b=», a B B6 ¢ynknuio OTPE30K ¢ temu >xe mapamerpamu, 4to U y (QyHKIUHU
HAKIJIOH. Pesynbrar 12,78151. CnenoBaTenbHO, YpaBHEHUE JTUHEUHOW PErpeccuu
ecTh y=192x+12,78 )

[Toctpoum rpaduk ypaBHeHMsI perpeccuu. Jljis 3TOro B TPEThIO CTPOUYKY
TaOJIMIBl BBEAEM 3HAUYCHUs (PYHKLIMU PErpeccHMM B 3aJaHHBIX TOoukax X (mepsas
ctpoka) - ™). Jlns momydeHMs OTHX 3HAYEHHH MCHONb3yeTcs (YHKIHSA
TEHAEHIMA xareropun «Cratuctudeckue». Brogum B A3 moamucek «Y(X)» u,
noMecTuB Kypcop B B3, Bbi3biBaeM mactep ¢yHkimii fx a B Hell - (QyHKIHIO
TEHAEHIIMA. B nmonsax «M3B_3Hau_y» u «M3B 3Ha4u_x» naem ccwpuiky Ha B2-M2 u
B1-M1. B mnone «HoB 3Hau x» BBOAMM Takxke cchulky Ha B1-MIl. B mnone

«KoHcTaHTa» BBOIAT 1, ecim ypaBHEHHE perpeccHd uMmeeT BHA ~ =~ P nu 0, ecm
Y=@_ B pameMm caydae BBoauMm eauHuny. @ynkuusa TEH/IEHIIA asnsercs
MacCHBOM, MMOATOMY JUIsl BBIBOJIA BCEX €€ 3Ha4YeHUM BhiaenseM obOnacte B3-M3 u
HaxumaeM F2 u Ctrl+Shift+Enter. Pe3ynbrar — 3HaueHHs] ypaBHEHUS PErpECCHH B
3aaHHbIX ToukaxX. CtpouM rpaduk. CtaBuM Kypcop B JI0OOYyI0 CBOOOJHYIO KIIETKY,
BBI3BIBAEM MAacTEp Auarpamm, BblOMpaeM kareroputo «ToueuHas», BHI rpapuka —
JUHUS 0e3 TOYeK (B HUKHEM MPaBOM yTiy), HaxxuMaeM «Jlaee», B ose «Jluanazon»
BBOJMM ccbUIKy Ha B3-M3. Ilepexonum Ha 3aknaaxky «Psm» u B none «3HadeHus X»
BBOJMM cchUIKy Ha B1-MI1, naxumaem «I'otoBo». Pe3ynbraT — mnpsiMas JIMHHS
perpeccun. [TocMoTpuM, Kak paznuyaroTcsi TpadUKu ONMBITHBIX JIAHHBIX U YPaBHEHUS
perpeccun. Jljis 3TOro CTaBUM Kypcop B JHOOYIO CBOOOJHYIO SYEHKY, BBI3bIBAEM
Macrtep auarpamm, kareropus «I'paduk», Bua rpaduka — JoMaHask JIMHUS ¢ TOYKAMH
(BTOpas cBepxy JeBas), HaxxuMaeM «/lanee», B moine «/[namna3on» BBOJAUM CCBUIKY Ha
BTOPYKO U TpeTbto cTpokn B2-M3. Ilepexonum Ha 3akimanky «Psm» u B mone
«lTognmucu ocu  X» BBOAUM ccbliKy Ha B1-M1, naxxumaem «I'otoBo». Pe3ynbTar —
nBe nuHuu (CuHAS — UCXOMHBIE JaHHbIE, KpacHas — ypaBHEHHUE perpeccuu). BuaHo,
YTO JIMHUU MAJIO Pa3IuyaroTCs MEXAY COOOM.

Jns Belumcienus Kodhduimenta Koppensuun Ilupcona ' cnyxut (QpyHKIUs
[TMPCOH. Pa3zmemaeM rpaduku Tak, 4TOObl OHM PacHoJiarajuch BblIE 25 CTPOKH, U
B A25 nenaem noanuch «Koppensiusi», B B25 Bbi3biBaeM QyHkIM0 Mactep GyHKINMA
u B kateropuu «Cratuctudeckue» - pyakuuto [IMPCOH, B monsix koTopoit «Maccus
1» u «MaccuB 2» BBOAUM CCHUIKUA Ha UCXOAHbIE NaHHbie B1-M1 u B2-M2. Pe3ynbTar

0,993821. Kosp¢uuuent nerepMuMHALUMH v— 310 KBampar KoodduIMeHTa

koppensiiuu . B A26 nenaem moanuch «JlerepmuHanma», a B B26 — dopmyiy
«=B25*B25». Pezynbrar 0,987681.

Onnako, B Excel cymectByer onHa (yHKUHSA, KOTOpas pacCUMTHIBAET BCE
OCHOBHBIE XapaKTEPUCTUKH JTUHEHHOUN perpeccuu. 1o QyHKITUSA JIMHEWH. CraBum
Kypcop B B28 u Br3biBacM dynkmmto JJMHEWH, kareropuu «Cratnctuueckue». B
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noysix «M3B 3Hau y» u «M3B 3Hau x» maem cceulky Ha B2-M2 u B1-MI. Ilone
«Koncranta» umeer TOT ke cMmbici, uro u B Qynkuuun TEHJAEHIUS, y nac ona
paBHa 1. Ilone «CtaT» HOMKHO coAepkarh 1, €clii HYXHO BBIBECTH IIOJHYIO
CTaTUCTUKY O perpeccud. B Hamem ciiydae cTaBUM Tyna eauHuny. DyHKIUA
BO3BpaIllaeT MacCUB pa3MepoM 2 cTooua u 5 ctpok. [lociie BBoAa BbIAENIAEM MBIIIBIO
sueiikn B28-C32 u naxumaem F2 u Ctrl+Shift+Enter. Pesynprar — Tabmuna
3HAYEHUM, Yiclia B KOTOPOU UMEIOT CIEAYIOIINUNA CMBICIT:

Ko duuuent a Koaddunuent b

m m

CranpaptHas ommbka = ¢ CranpaptHas ommOka =~ °

Kosdduunent nerepmunanum CpenHexBapaTuyecKoe

R, OTKJIOHCHUEC Y
F — cratucruka Crenenu cBo0Oabl  1-2
Perpeccuonnas cymma Ocraro4Hasi cymma KBaJpaToB

2 2
KBaJ[PAaTOB 5, S

AHanus pe3yibTara: B IepBOM CTpoUKe — KO (PULIMEHTHI ypaBHEHUS PETPECCHH,
cpaBaute ux c paccuntanHbiMu ¢GyHKuusmMu HAKJIOH u OTPE3OK. Bropas
CTpOYKa — CTaHAapTHbIE OMOKU Ko3(dduuuentoB. Ecnu oHa U3 HUX MO MOAYIIO
Oonpmie 4yeM cam  KO3(QQUIMEHT, TO KO3(PPUUUEHT CUYUTAETCS HYJIEBBIM.
Koadduiment nerepMuHaMM XapaKTEpPU3yeT KAuyeCTBO CBSI3M MEXAY (PakTopamm.
[Tonyuennoe 3nauenue 0,987681 roBoputr 006 odeHb xopouieil cBs3u pakTopoB. F —
CTaTUCTHKA MPOBEPSAET TMIOTE3Y O aJ€KBATHOCTH PErpecCHOHHON Mojenu. [lanHoe
YHUCJIO HYXHO CPABHUTh C KPUTHYECKUM 3HAY€HUEM. /[ ero mojydeHus BBOAUM B
E33 noamuce «F-kputnueckoe», a B F33 ¢ynkuuio FPACIIOBP, aprymentamu
KOTOpOW BBOJIUM COOTBEeTCTBEHHO «0,05» (ypoBEeHb 3HAYUMOCTH), «l1» (uucio
dakTopoB X) u «10» (crenmeru cBo6ob1). BuaHo, uto F — craructuka Gosbiie, 4em
F— kputHueckoe, 3HAUUT PETPECCUOHHAsI MOJEIb aJIeKBaTHA. B mocienHen cTpoke

$2 =Y (5(x)- )
IIPUBEJICHBI PETPECCUOHHAS CyMMa KBaJIpaToB = U OCTaTOYHBIC CYMMBI

2 ~ 2
KBaJpaToB > ;(y(x') y,). Baxxno, u4toObl perpeccuoHHas cymMma (0ObSICHEHHAS
perpeccueii) Oblla HaMHOTO OOJIbIIIE OCTATOYHOM (HE OOBSCHEHHash perpeccue,
BbI3BaHHAs CIy4YallHbIMU (hakTopamu). B Hammem ciydae 3TO yCIOBHUE BBHIMOIHIECTCS,
YTO TOBOPHUT O XOPOIIEH PETPECCHUM.

2. [Topsimok BBIMTOTHEHUS paOOTHI U COJIEPKAHUE OTUETA

[Topsimok BBITTOTHEHUS paOOTHI:

1) pemnth 3agauy. Mccnenyercst 3aBUCUMOCTh MEX]Y 3aTpaTaMH Ha peKJiamy
(mokazatens X) ¥ MPUOBLIBbIO MpeanpuaTus (rmokasarenb Y). st BHIABICHUS TaHHOM
3aBUCUMOCTH ObLIM 3aUMKCUPOBAHbI JaHHBIE TOKa3aTeld B JAecATH (uinanax,
pe3ysbTaThl NIPUBEAEHBI HIKE. HaliTu ypaBHEHUE JIMHENHON PErpeccuu, pacCyuTaTh
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kodhumment xoppensiuu [lupcoHa w caenmath BBIBOJ O HAJUYWA W CHIIC
3aBUCUMOCTH MEXAy Tokazarensmu. (Bapuant ompezensieTcst mo mociennend mudpe
HOMEpAa 3a4E€THON KHUKKH )

Bapu 3HaveHwus X (1711 BCEX BAPUAHTOR)

-ant | 22 | 28 [ 30 [ 33 |34 (39|42 |44 |48 51

3HaveHwus y;j (10 BapuaHTaM)

53 | 58 | 64 | 69 | 80 | 76 | 83 | 90 | 93 | 101
84 | 84 |102| 98 | 112|118 |123|137|132|130
134192 | 74 | 73 | 64 | 62 | 63 | 65 | 61 | 58
1781116 (108 | 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
1271103 | 85 | 68 | 58 | 47 | 39 | 31 | 26 | 21
66 | 45|32 |22 |15 10| 7 |10 ]| 9 8
91 | 73 |80 | 76 | 89 | 54 | 77 | 57 | 52 | 56
0. 121 |30|34 |50 |62 |72]| 73|97 |97 |110

B©O XN OM~wWINE

2) MIOJITOTOBUTHCS K 3aIlIUTE JJAOOPATOPHOM PabOTHI.

Conepxxanue oTyera:

1) uenb paboTHI;

2) 3aJjaHre Ha Ta0OpaTOPHYIO PaOdOTy JJIsl CBOETO BapUAHTA;

3) anropuTM perraeMoro 3ajJaHusi ¢ HEOOXOAMMBIMU MOSICHEHUSIMU,
4) BBIBOIBI 11O padoTe.

3. KoHTpoIibHBIE BOIPOCHI

1. Cranpmaptabie ctatuctuaeckue ¢pynkimu EXCEL.

2. Pacuet BepOSTHOCTHBIX XapaKTEPUCTUK SIKOHOMHUYECKUX CITyYalHBIX SIBIICHUM.
Perpeccust u koppessiusi.

3. IIporno3upoBaHre IKOHOMHUUECKUX MTOKAa3aTee METOJaMi PETPECCUOHHOTO U
KOPPEJSAIMOHHOTO aHAJTN3A.

4. Meron Monre-Kapno. MoaenupoBanue norokos coObrtuii B EXCEL.

5. IToroku Ilyaccona. CiyvaiiHbie cOOBITHS U UX MOZECIIH.

6. MoaenupoBaHue 3a/1a4 TEOPUU MACCOBOTO OOCITYKUBAHUSI.



JlabGopaTopHasi pabora Ne 8
«@PuUHAHCOBbIE pacyeThbD)

[lens pa®OTHI: HAYyYUTHCS MPOBOAUTH (DMHAHCOBBIE pacueThl cpeacTBamMu MS
Excel.

1. KpaTkue TeopeTHuecKre CBEACHUS
1.1. IlepevyeHb OCHOBHBIX (DYHKIHUIH
Breruncnenusi, peagu3yemble C TOMOIIBI0  OONBIIMHCTBA  (DUHAHCOBBIX
byHKIHM, 0a3UPYIOTCS HA CXEME CIIOKHBIX MPOLIEHTOB. B ciydae, koraa Heo0X0uMo
BBITMIOJIHUTH PACUEThI 10 MPOCTHIM MPOIIEHTaM, TOTPEOyETCsI BBOAUTH (DOPMYIIHI.
@DyHKIMY, NpeAHA3HAYEHHBIE U pacueTa XapaKTepUCTUK NOTOKOB IUIATEXEMH,
MOTYT OBITh HCIIOJIB30BAHBI JUJISl aHajdW3a ONepalui, CBSI3aHHBIX C KpeIUTaMH,

OaHKOBCKUMH JENO3UTaMHU U T.I. Baxkneilmue u3 3tux QyHKunii npuBeaeHs! B Ta0JI.
1.1.

Tabmuma 1.1
Nmsa pynkuun BrryuciaseMasi XapaKTepuCTHKA

bC Oynymas CTOUMOCTh (MPU TOCTOSIHHOW MPOIEHTHOM
CTaBKe)

b3PACITHC Oynymas CTOMMOCTh (IIpH TIEPEMEHHON MPOIICHTHOU
CTaBKe)

11C IIPUBE/ICHHAsA CTOUMOCTh

KIIEP o0111ee KOJIMYECTBO TEPUOJIOB HAYMCIICHUS] TPOLIEHTOB HA
IIPOTSHKEHUM BCEH Olepaluu

CTABKA IIPOLICHTHAS CTaBKAa, HAYUCIIsIEMast 32 OAUH IEPUOL

ODODEKT s¢(deKTUBHASI TPOLIEHTHAS CTaBKa

HOMUHAJT HOMHHAJIbHAS NPOLICHTHAs CTaBKa

O6o3HaueHUs] W TOSICHEHHS K apryMeHTaM paccMaTpUBaeMbIX (QYHKIHI
npuBeeHbl B Ta0m. 1.2,

Tabnuma 1.2
AprymMeHTsl (PyHKIHIT
O0o3HaueHnns B O06o3nauenns
Onucanue
pyHkumsax B (popmyrax
1IC IIPUBEICHHAs] CTOMMOCTh PV
oc Oynyiiasi CTOMMOCTh FV
nam (buKcupoBaHHAs BEIUYMHA EPUOIUUECKUX IIaTexen C
cmaska MIPOIIEHTHAs CTaBKa, HAYMCIseMas 32 OJIUH MEePHOJ r/m: d
Knep oOmiee 4YHCIO TEPHOJOB HAYMCICHUS TMPOICHTOB HA| wm
POTSDKEHUH BCEH olepaluu
KOJ nep KOJIMYECTBO TEPHOIOB HAYHMCICHHUS MPOICHTOB B TEUCHUE m
rojaa
nepuoo HOMEp MepHOo/1a HAUUCIIEHUS IPOLIEHTOB




50

3HAYEHUs. 3HAUCHUS TUTATekKeH Ci
mun YHCII0, MOKa3bIBaKoIee, Koraa mocrynaer rarex (1 - B
Hayvasie nepuonaa, O-B KOHIIE EPHUOJIA)

npednwzoofcenue mpeamnojaaracéMoc 3Ha4YCHUEC HpOHCHTHOfI CTaBKH

njiaH MacCCHB IMIPUMCHACMBIX IIPOLICHTHBIX CTABOK
nepsuvyroe IMPUBCACHHAA CTOUMOCTD
HOMUHAJIbHAA HOMHHaJIbHAA IIPOLUCHTHAsA CTaBKa

cmaeKka

aghgpexm cmaska | dpPexTUBHAS IPOIICHTHAS CTABKA

Hekoropbie aprymeHThl PYHKIMI SBISIOTCA HeoOsazamenbHbiMu. VIX 3HaUeHMs
MOXHO HE YyKa3blBaTh. [Ipu BbrumcieHHMH (YHKUIHUA HCHOJIB3YIOTCS 3HAYEHHS ITUX
apryMEeHTOB, IPUHSATHIC 10 YMOJIYaHUI0. B paccMaTtpuBaeMbIx GyHKIUSIX pUMEpaMu
HE00s13aTeIbHBIX aPTYMEHTOB SIBIISIIOTCSI MUn U NpeononodiceHue.

Ecnu 3HaueHne apryMeHTa TUIl He 3a1aHO, TO CYUTAETCs, 4TO OHO paBHO 0. OTO
O3HAYaeT, 4YTO AaHAJIU3UPYETCAd TMOTOK IUIaTeXel MOCTHyMepaHAOo. J3HAueHHE
apryMeHTa npeonoiodxcerue 1o ymondanuto paBHo 10 % (umm 0,1).

Pan aprymeHToB paccmaTpuBaeMbiX (YHKLIHMM HENIb3s 3aJaBaTb B BUJE
KOHCTAHT MWJIM CCBUIOK Ha sA4YeWKH. 3HAYEHUs TaKUX apryMeHTOB Tpedyercs
paccuuTarh. TaKMMHU apryMEeHTaMU SIBJISIIOTCS CMaska v Knep.

ApPryMeHT cmaeka NpeACTaBIsSET cOO0W MEPUOANUECKYIO TPOLIEHTHYIO CTaBKY,
T.€. CTaBKY, HAUUCISEMYIO 3a OJJUH NEepuoJl. ApryMEHT Knep — 3TO 00I1ee KOJIUUECTBO
IIEPUOJI0B HAYKMCIICHH ITPOLIEHTOB HA MPOTSKEHUHU BCEH ONEPaLIUH.

Kak mpaBuno, B (UHAHCOBBIX JIOTOBOpax 3HAYCHUS OTUX  apTyMEHTOB
HEIOCPEJICTBEHHO HE IPHUBOMSTCS, HO YKAa3bIBAKOTCS TAKWE XapaKTEPUCTUKH, Kak
roJoBasi IMpOLICHTHAs CTaBKa, YWCIO NEPHUOJOB HAYMCIEHHS IPOLEHTOB 3a TOJ,
JUIMTEJIBHOCTh olepanuu. Pacdersl apryMeHTOB cmagka W Knep BBIIOJHSIOTCS 10
cieaymum Gopmyiam:

cmaska =r [/ m,
Knep=n-m,

rae I — rogoBasi MPOLIEHTHAs CTaBKa; M — YKCIIO EPUOJI0B HAUHUCIIEHUS IPOLEHTOB B
TE€UeHUe rojaa; N — JUIMTEIHLHOCTh onepaluu (B rojaax).

[Ipumepsl HWCHOAB30BaHHUS ATUX (HOPMYT ISl BBIYUCICHHUS 3HAUYCHHIM
apryMEHTOB cmaska v knep puBeAeHsI B Tadm. 1.3.

Tabmuma 1.3
Yacrora HAaYKMCICHUSA ITepnonnueckas npouentHasi| (OO1iee YnCI0 NEPHOIOB
NPOLIEHTOB CTaBKa HAYHCJIEHUS MIPOLEHTOB
pa3 B rojt r n
pas3 B IMOJIyTOIHe r/2 n-2
pa3 B KBapTal r/'4 n-4
pa3 B MecsI] r/12 nl2

EXXEIHEBHO r/365 n-365
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1.2. ®ynkuus bC
Oyukuuss  bC  npegHazHadeHa g pacueta  Oyaymied  CTOMMOCTH
AJIEMEHTAPHBIX MOTOKOB IJIaTeXEW U OOBIKHOBEHHBIX AHHYUTETOB IMPHU MOCTOSHHOM
npoleHTHOU cTaBke. Dopmart QyHKIHU:
bC (cmaska; knep, nim; nc, mun).

1.2.1. MHcnoan3oBanne ¢yaxkunu bBbC mast 3jieMeHTapHbIX MOTOKOB
niarexen

DNeMEeHTapHbIi MOTOK COCTOMUT M3 JIBYX IUIaTexed (mc u 0c), UMEIoluX
MPOTUBOIIOIOXKHBIE 3HAKH, KOTOPbIE OCYIIECTBISIOTCS COOTBETCTBEHHO B Hayaje U
KOHIIe onepanuu. [leprognyeckne miaTeku OTCYTCTBYIOT, TIOATOMY apTyMEHTHI Jim
U mun MOXHO OIyCTHUTh, PyHKIHS AC B TaKOM ClTydae IPUHUMAET BU/I:

bC (cmaska; knep, ; nc).

ApPryMeHT nc MOXET OBITh KaK IOJOKUTEIbHBIM, TaK M OTPHIIATCIHHBIM.
Hampumep, ecnmyi AeHBI'H BHOCSTCS Ha OAHKOBCKHM JIETIO3UT, TO C TOYKH 3pPEHUS
BKJIATYMKA dTa OMEpalus CBs3aHA C OTTOKOM JCHEKHBIX CPEJCTB W BEIMYHMHA NC
SBJIICTCSI OTPUIIATENLHOM. bymymias cymma, Bo3Bpamiaemas OaHKOM BKJIQIUHKY,
MPEACTaBIIET COOOM TOJIOKHUTENbHYIO BEIMYMHY. B ciydae, korma peuyb HIET O
CCyJle, TOJyYeHHON KJIMEHTOM B OaHKe, apryMEHT /¢ SBJISICTCS MOJIOXKUTEIbHBIM U
OTpa)xkaeT MPUTOK JACHEKHBIX CPEeACTB. byaymias cymMMa, KOTOPYIO KIIMEHTY TPUACTCS
BEPHYTh OaHKY, OTpUIIATEIIbHAS.

IMpumep 1.1. Ilpeanonoxum, KIUEHT NOTy4ns B 0aHKe KpeauT pazmepom 100
000 py6. mox 5 % romoBeix. [IpoIeHTHI CIIOXKHBIE M HAYUCISIOTCS €KEKBApTAILHO.
TpeOyeTcst onpenenuTh, KaKyl0 CyMMY HY)KHO BEPHYTh OaHKY 4epe3 2 roja.

Pewenue

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

Pezynomam

byaymas croumocts: -110 448,61 pyo.
3ameuanue

B nmaHHOM mpumepe, Kak MU BO MHOTMX JPYTUX, JUIsl yI0OCTBa HM3JI0KECHHS
MaTepuaja B KaueCTBE apryMEHTOB (DYHKLMHU HCIONb3YIOTCSI KOHCTaHThl. OJIHAKO Ha
NPAKTHUKE PEKOMEHYETCs pa3MECTUTh UCXO/IHbIE TaHHbIE B siuelikax paboyero JucTa,
BBECTH K HUM HOSICHUTENBbHBIA TEKCT. CCBUIKM HAa 3TH SYEWKH JIOJDKHBI CIIY>KHTh
aprymeHTamMu (GyHKuuu. s paccMaTpuBaeMoro npuMepa UCXOIHbIE JTaHHbIE MOKHO
BBecTH B siueiiku Al:B4. B sueiiky BS BBenena ¢pynxus bC.

Pesynbrar Bhruucnenus ¢ysnkuun bBC, pasubiii -110 448,61 py0., Oyner
OTPaXXEH B OTOU sTYECHKE.
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1.2.2. Ucnonb3oBanue GpyHKunu BC 11 00bIKHOBEHHBIX AHHYMTETOB

Ecnu TpeOyercs BBIUHMCIUTH OyAYyIIyH0 CTOMMOCTH JEHEKHOIO IOTOKa,
COCTOSIIETO U3 MEPUOJIUYECKUX IIIATEXKEN OJUHAKOBON BEJTUYMHBI (7.111), TO MOXKHO
BOCTOJB30BaThCs GyHkimet 5C, koTopas OyeT UMETh BU:

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

B nganHOM ciydae OTCyTCTBYeT apryMeHT nc (NpUBEIEHHAs, WIH
NepBOHAYalibHAasl CTOMMOCTB), XOTS BO3MOKHBI CHUTYyallMM, KOTJla HEO00XOIUMO
YUUTBIBATH U 3TOT APTYMEHT.

IIpumep 1.2. Tpebyercst NpoBeCTU CPABHUTENBHBIN aHAIU3 ABYX BO3MOXKHBIX
BApUAHTOB pa3MEIICHUS JIEHEXKHBIX CpPEICTB, paccuuTaHHbIX Ha 4 roma. Oba
BapUaHTa MPEJI0JIaraT, YTO €KEroHO B OaHK OyneT BHOCUThCA cymma, paBHas 70
000 py6. Pa3nuune 3THX BapUaHTOB COCTOUT B TOM, YTO B TIEPBOM CJIydae JICHEIKHBIC
B3HOCHI OCYIIECTBIISIIOTCSA B Havajie Ka)Kaoro rojaa noa 5 % roaoBbiX, BO BTOPOM — B
KoHIle roga oy 7 % roaoBEIX.

Pewenue

OnpenenuM, Kakas cymMMa OyJeT HaKOIUIEHA B KOHLE ONEpalyyd B NEPBOM U
BTOPOM CITy4asix:

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

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

Pezynomam

1. 316 794,19 pyO0.;

2. 310 796,01 py®6.

Bwvi60o0bt

[lonmy4yeHHble pe3yabTaThl MOATBEPAKAAOT TOT (HAKT, UTO IUIATEXKH
NPEHYMEPAaHI0 MMEIOT OOJBIIYI0 HApPAIEHHYID CTOMMOCTb, YEM  ILJIATEXHU
MOCTHYMEPAaH/IO.

[Tockonbky 3Hauenue pynkuuu bC B nepBoM ciyyae 0oJblIe, TO 3TOT BapUaHT
BBITOJIHEE KJIMEHTY OaHKa.

B oOmewm ciydyae Bce aprymenTsl ¢pyHkuuu bC (craBka; Knep; IJIT; I1C; THI)
MOT'YT OBITh OTJIMYHBI OT HYJIS.

Ipumep 1.3. Ha cuer B OaHke TJIaHUpPYETCS B KOHIIE KaXKJIOrO KBapTaia
BHOCUTH 10 000 py6. Cuer ObUT OTKPBHIT HEKOTOPOE BpeMs Ha3zaJl M Ha HEM YKe
HakorieHo 750 000 py6. Onpenenuth Oyaylyr0 CTOMMOCTH BKJIaaa uyepe3 3 roja,
€CJIM roIoBas MPOIICHTHAs CTaBKa paBHa 6%.

Pewenue

Jlnst pacueta ucnonbzyeM yukiuio bC:

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

Pezynomam

1 027 125,74 py®6.
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1.3. ®ynknusa b3PACIINC

Oynkuust B3PACIIMC npenHazHaueHa mjisi pacyeta OyAylied CTOMMOCTH
MMOTOKOB TUIATEXEHW NMPU MEHSIOLIEHCA CO BPEMEHEM MPOLEHTHOW craBke. dDopmar
byHKITIH:

b3PACIINUC (nepsuunoe; naan ),

II€ nepeuyHoe — TPUBEICHHAs] CTOMMOCTb; MJIAH — MAacCUB MPUMEHSIEMbIX
MPOLIEHTHBIX CTABOK JIJISl PA3JIMYHbBIX MIEPUOJI0B HAUUCICHUS MTPOLICHTOB.

IMpumep 1.4. Onpenenuts OyaylIyl0 CTOUMOCTH Bkiaga pazmepom 100 000
py0. yepe3 Tpu roja, eciau rofoBasi IPOLIEHTHAS CTaBKa 3a MEePBbIN T'OJl COCTaBIseT 12
%, 3a BTOpoii — 10 %, 3a TpeTuii — 9 %.

Pewenue

B3PACIIMC(-100 000; {12%; 10%; 9%}). IIpu 3amucu (pyHKUIMU BPYUYHYIO
MaCCHB MPOIICHTHBIX CTABOK CJICAYET 3aKITIOYUTh B (UTYPHBIC CKOOKH.

Pezynomam

byaymas croumocts —134 288,00 py0.

1.4. ®ynxuus IC

Oyukuusa [/C CayXuT I ONPENENICHHs] NPUBEICHHON CTOMMOCTH KakK UL
3JIEMEHTAapHOI0 MOTOKA IJIATEXKEW, TaK U JJs OOBIKHOBEHHOIO aHHyuTeTa. dopmar
byHKINH:

1IC (cmaexa, knep; nam, 6¢; mun).

Hcxons u3 npuHIMna ydera Gpakropa BpeMEHH, IPU HEOOXOJUMOCTH CPABHUTh
HECKOJIBKO IIOTOKOB IIJIATEXEH, HAJ0 ONPENENIUTh UX CTOMMOCTb, IIPUBEICHHYIO K
OJIHOMY TI€PHOJly BPEMEHH, OOBIYHO - K TEKYIIEMY MOMEHTY BPEMEHH. JTO MOXKHO
caenatb ¢ nomonipto (Gyukuuu [/C. 3atem cleayeT COMOCTaBUTh TMOJIyYEHHBIE
BEJINYNHBI.

Oynkuust  [IC  oxa3piBaeTCA TMOJE3HOM mpu aHaimm3e AHPEKTUBHOCTU
JOJTOBPEMEHHBIX  BJIOXKEHUM B PA3JIUYHbIE  WHBECTUIMOHHBIE  IPOEKTBHI.
PaccuntanHas ¢ MOMOIIBIO 3TOW (DYHKIMHM TEKyIIass CTOMMOCTb MOCTYIJIEHUH OT
IIPOEKTAa CPAaBHMBAETCS C BEJIIMYMHOW NPEABAPUTEIBHBIX BIIOKEHHUN B MpOEKT. Ecim
TEKyIllas CTOMMOCTBH JIOXOJOB OKa)XeTcsl OOJbllle MHBECTULUH, TO MPOEKT MOXKHO
CUUTATh NPUOBLITHLHBIM.

1.4.1. Hcnoan3oBanne ¢QyHkuun IIC pguas 3j1eMeHTApPHBIX MOTOKOB
miarexen

B ciyuae »neMEHTapHOrO JAEHEKHOTO IMOTOKA MEPHOJUYECKUE ILIATEKU
OTCYTCTBYIOT, T0O3TOMY (pyHK1UsI [/C MEeT BU/L:

1IC (cmasxa, knep;,; 6c).

Ipumep 1.5. Knuent 6aHka moctaBuiI nepeji co0oit 3a1auy: 3a 7 JIeT HAKOMUTh
100 000 py6. Kakyto cyMMy OH JOJDKEH BHECTH Ha CBOM cyeT 1o 4 % ToJI0OBbIX, €CIH
HAYUCJIEHUE MPOIIEHTOB MPOU3BOAUTCS pa3 B MoOJyrojue?
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Pewenue

[1C (4%/2; 7*2;; 100 000).
Pezynomam

-75737,502 py0.

1.4.2. Ucnoab3oBanue ¢pynkuun IC n51s1 00bIKHOBEHHBIX AHHYUTETOB

B ciyyae neHeKHOTO MOTOKA, BKIIOYAIOIIETO B CeOs MEPUOAMYECKHE TIIaTEKU
OJIMHAKOBOW BeNWYuHbI, pyHkius //C Oyner UMeTh BUJ:

1IC (cmaexa, knep; nam,; ; mun).

IIpumep 1.6. TpeOyeTcsi OLIEHUTHh BBHITOJIHOCThH CIIEAYIOUIETO MPEAJIOKEHUS:
uHBecTUpoBaTh B Hekotopoe mpenampustae 55 000 000 py6. m 3areM B Hauase
KOKJOTO TOJla B TEUCHHE TpexX mociemyromux jetr noiaydats mo 20 000 000 py6.
bankoBckas nporieHTHas ctaBka coctapiset 11 %.

Pewenue

Onpenenum MpUBEICHHYIO CTOMMOCTh 05KMAAEMOT0 MTOTOKA MJIATEXKEH:

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

Pezynomam

[IpuBeneHHast crouMocTh: -54 250 466,68 pyo.

Bwvi6o0bt

[IpennoxxeHre HEBBITOJHO, TAK KAK COBPEMEHHAsi CTOMMOCTbh IUIAHUPYEMBIX B
Oy/ylleM MOCTYIUICHUH JEHEKHBIX CPEJICTB MEHbIIE TPeOYyeMbIX MHBECTUIUNA. Takoe
MPEIVIOKEHHUE CIETYET OTKIOHUTb.

1.5. ®yuknusa KIIEP

Oyukuuss KIIEP npenHa3HaueHa Jis BBIYMCIEHUS OOILEro KOJIMYECTBA
IIEpUOJAOB HAYUCJIEHUsS NPOLIEHTOB Ha TMPOTSHKEHHM Bce omnepanuu. Popmar
GyHKLINH:

KIIEP (cmaska; nim; nc, b¢; mun).

Jlnst Toro 4yToOBbI paccunTaTh, CKOJIBKO JIET JUIUTCS ONEpalus, HaJl0 3HaYEHUE,
nojydyeHHoe ¢ mnomoibto GyHkuu KITEP, pa3nenuth Ha 4YHUCIO TMEPUOOB
HAYMCJICHUS MIPOLEHTOB B T€UEHHUE rofa. JTa (PyHKUHS MOXKET ObITh HCIOJIb30BaHA
JUISL  aHaiM3a DJIEMEHTAPHBIX TMOTOKOB TUIATEXKEW, a TakkKe OOBIKHOBEHHBIX
AHHYUTETOB IPU MOCTOSIHHOW MPOLIEHTHOW CTaBKE.

1.5.1. HUcnoab3oBanue ¢pynknun KIIEP nas1 31eMeHTapHBIX NOTOKOB
are;xen
Oynkuus KI//EP B ciydae 3JIEMEHTAPHBIX TOTOKOB IIJIATEXKENW UMEET BUL:
KIIEP (cmaska,; nc, 6c).
IMpumep 1.7. Tpebyercsa onpenenutb, 4epe3 CKOIbKO JIET BKJIaA pazMepoMm 7
000 py6., momemieHHbii B 0ank noa 10 % romoBbiX, JoCcTUTHET BeauduHbl 25 000
pyO0., ecii HauYMCIEHUE TPOLIEHTOB OCYLIECTBISETCS /1Ba pa3a B TO/I.
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Pewenue
KIIEP (10% /2, ; -7 000; 25 000).
Pezynomam
Yucno nepuoaos: 26.
Yucio net: 26/2 = 13.

1.5.2. Ucnoab3oBanne pynkunu KITEP 1151 00bIKHOBEHHBIX aHHYUTETOB

[Ipu ananu3e OOBIKHOBEHHBIX AHHYHUTETOB BO3MOXHBI CIEAYIOIINE BAPUAHTHI
npeactaBienus Gpyakuuu KIIEP:

KIIEP (cmaska; nim;,; 6c;, mun),
KIIEP (cmaska, nim; nc, ; mun).

Ipumep 1.8. Coznaetrcst (oHA, cpeacTBa B KOTOPHIM MEPEBOAITCS B KOHIIE
KaxJ0ro kBaptaia. Pazmep nepuonnueckux miarexei pasen 50 000 py0., romosas
nmpoIleHTHas cTaBka coctaBisier 14 %. TpeOyercs ompeaenuTh, Korja BeJIWYMHA
dbonna ngocturdet 3 500 000 pyo.

Pewenue

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

Pezynomam

Hucno kBapranos: 36.

Uucno ner: 36/4 =9.

IMpumep 1.9. B npoext unsectupyercs 115 000 000 py6. Oxkumaercs, 4To
eXKETroAHBIA JT0X0A OT peanu3anuu mpoekta cocrasiger 25 000 000 py6. ['ogoBas
npolieHTHast craBka paBHa 11,75 %). HeoOxonuMo paccuutarh CPOK OKYHAaeMOCTH
MPOEKTA.

Pewenue

OnpenenuM, yepe3 CKOJIBKO JIET OyyIias CTOUMOCTh MTPOEKTa CTAHET paBHOM
HYJIIO:

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

Pezynomam

CpOK OKyITaeMOCTH MPOEKTA: 7 JIET.

1.6. ®ynknusa CTABKA

Oynkius CTABKA cinyxutr s OnpeaesieHUss TPOIEHTHOM — CTaBKH,
HAYKUCIISIEMON 3a OJMH Tepuoa. YToObl paccyuTaTh TOJOBYIO MPOILIEHTHYIO CTaBKY,
MOJIYYEHHOE 3HAUEHUE HAJ0 YMHOXKUTh HA YMCIIO TIEPUOJIOB HAUYMUCIICHUS] TIPOLIEHTOB
3a roa. @opmat GyHKIINH:

CTABKA (knep,; nam; nc; 6¢, mun; npeonojiodiceHue).

OyHKIUA CTABKA BBIYUCISICTCS METOJ0M Mocae0BaTeIbHBIX
OpUOIMKEHUH. APrymMEHT TpPEAroioKeHHE TMpeACcTaBiIsieT Cco0OM  HMCXOJHOE,
MPOTHO3UPYEMOE 3HAuY€HHE (PYHKUIUHU. DTOT apryMEeHT MOXXHO HE€ 3ajaBaTh, 110
yMmonyaHuio oH paBeH 10 %. Eciaum B mponecce BbhumcieHus nocie 20 urepanuil
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7
norpemHocTs npesbimaet 107, To BeigaeTcs coobmienne o6 omudke. B atom ciydae

MOXHO 33JaTh JIPyro€ 3HAY€HUE apryMeHTa IPEANOJIOKEHNE U BHOBB IOIBITATHCS
BBIUUCIUTH (PYHKIIHIO.

1.6.1. Ucnonb3oBanue ¢pynxkunu CTABKA nis 3/ieMeHTapHBIX NMOTOKOB
niarexen
B cnyuae snemenTapHoro notoka riarexxeit Gpynkuust CTABKA umeer Bu:
CTABKA (knep;, nc; 6c).
IIpumep 1.10. B 6ank BHocuTcsa cymma pasmepom 150 000 py6. Kakoi
JOJDKHA OBITh TOJIOBasi MPOIEHTHAsI CTaBKa, YTOObI 4Yepe3 TpU Tojia BKJIAA JOCTUT

BernuuHbl 200 000 py6. nmpu ycia0BHH, YTO MPOIICHTH HAUUCISIOTCS €KEKBAPTAIBLHO?
Pewenue
CTABKA (3*4,,; -150 000; 200 000).
Pezynomam
CraBka: 2,4 %.

['omoBas mponienTHas craBka: 2,4 % * 4 = 9,6 %.

1.6.2. Hcnoab3oBanue ¢ynxkuun CTABKA a8 00bBIKHOBEHHBIX
AHHYHNTETOB

Bo3moxknbl cnepyromue BapuanThl npuMmeHeHus: QyHkiuu CTABKA npu
aHann3e OOBIKHOBEHHBIX AHHYUTETOB:

CTABKA (knep, nam,; 6¢c, mun),
CTABKA (knep, nam; nc;;, mun).

Ipumep 1.11. Ilpeanonoxum, dopmupyercs ¢GOHA MyTEM €XKEMECTUHBIX
B3HOCOB MpeHyMepanao pazMepoM 15 000 pyO. Ilmanupyercs 3a 5 €T HaKOMUTh
1000000 py6. Hamo ompenmenuTh, KakoW IOJDKHA OBITH TPH 3TOM TOJOBas
MPOIICHTHAS CTaBKa.

Pewenue

CTABKA (5*12; -15000;; 1 000 000; 1).

Pesyromam

CraBka: 0,34 %.

['omoBas npouienTHas craBka: 0,34 %*12 = 4,08 %.

1.7. ®ynknun YOOPEKT u HOMUHAJIL

Oynkius DODEKT npennasznadena s BerauciaeHus 3hOEeKTUBHON, QyHKIIHS
HOMHMHAJI — HOMUHAJIbHOW MPOLEHTHOU CTaBKH.

OddekTrBHAs TPOLIEHTHAs CTaBKa, HayucisiemMas OJMH pa3 B Tof,
o0OecreynBaeT TOT K€ J0XOJl, YTO MU HOMMHAJIbHAsl MPOLEHTHAas CTaBKa, KOTOpas
MOKET HAYUCIISITHCS HECKOJIBKO pa3 B rojl. B OonbimHCcTBE (PUHAHCOBBIX (PYHKIMH B
KauecTBE apryMEHTOB HCIIOJIb3YIOTCS HOMHUHaJbHAas CTaBKa W YHUCIO TEPHUOJOB
HAYMCJICHHSI IPOIIEHTOB 3a TO/I.
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Jlnst  cpaBHEHUS HECKOJBKUX ONEpalil IEeJIEeCO00pa3HO OMPEASTUTh WX
s ¢ekTuBHbIE cTaBku. YeM Oombine >PQexTuBHAs CTaBKa, TeM OoJjiee JAOXOTHOU
ABJISIETCS OIEepaLys.

DO¢ddexTuBHAs TpOIEHTHAS CTaBKa MOXET OBITh paccyuTaHa Ha OCHOBE
HOMUHAJIBHOW, 8 HOMUHAJIbHASI — Ha OCHOBE 3(P(PEKTUBHON MPOILIECHTHON CTABKHU.

dopmat GyHKIIHI:

ODOPEKT (Homunanvuas cmaeka; Koi_nep),
HOMUHAII (3¢pgpexm cmaska, xon_nep).

IMpumep 1.12. CpaBHuUTh ABa BapuaHTa YCJIOBHI pa3MelleHHs] Ha OAaHKOBCKUX
nernosutax 100 000 py6. Ha cpok — 2 roja:

HOMUHAJIbHasi cTaBka paBHa 11,25 %, NOPONEHTHl HAYMCISIIOTCS KaxIo0e
HOJIYTOJTUE;

HOMUHAJIBHAS CTaBKa paBHA 11 %, MPOLIEHTHI HAYUCIISIOTCS €KEMECIYHO.

Pewenue

Pemmths 3Ty 3amady MOXHO JABYMSI CIlocoOaMH: paccuutath 3(QPEKTHUBHYIO
MPOLIEHTHYIO CTABKY WJIM OYIYIIIY}0O CTOUMOCTb.

I cioco6

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

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

II cioco6

Paccuutaem Oyayiiyt0 CTOMMOCTH C IOMOIIBI0O HOMHUHAJIBHBIX IMPOIIEHTHBIX
CTaBOK:

1. BC(11,25%/2; 2*5;; -100 000) = 172 849,14 py6.,

2. BC(11%/12; 12*5;; -100 000) = 172 891,57 py6.

Bynyniyto cTOMMOCTh MOXKHO BBIYMCIWTH C HUCIOJb30BaHUEM A()PEKTUBHBIX
MPOIICHTHBIX CTaBOK:

1. BC( 11,566%; 5;; -100000)= 172 849,14 py0.,

2. BC(11,572%; 5;;-100000)= 172 891,57 py0.

Bv16000b1

Oba cmnoco0a yka3blBaAlOT HAa TO, YTO BTOPOM BapUaHT Jydylle, TaK Kak
COOTBETCTBYIOIIUE €My 3HaueHHs 3(PGEKTUBHOM CTaBKH W OyAyiied CTOMMOCTH
OombIIIe, YeM B IIEPBOM BapUaHTE.

Ucnonp3zoBanne d>(PGEKTUBHOM CTAaBKM TMPOINE, TOCKOJIbKY TPH HTOM
YYUTHIBAIOTCS BCEro JIBa apryMeHTa: HOMHUHaJbHAas CTaBKa M YHUCJIO TIEPHUOJIOB
HAYUCJICHUS IPOLIEHTOB 3a TO/I.

Ipumep 1.13. BpuwciuTh HOMUHAIBHYIO CTaBKY IS Cclydas, Korja
s dexTrBHAs cTaBKa paBHA 7 %, a MPOIICHTHI HAUKUCIISIOTCS €KEMECSIUHO.

Pewenue

HOMMHAII (7%:; 12).

Pezynomam

HomunanpHas ctaBka paBHa 6,78 %.
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2. [Topsinok BBIMIONIHEHUS PaOOTHI M COACPKAHUE OTYETa

3amauya 1.1. Onpenenuth OyaylIy0 CTOUMOCTh BKJIaJla yepe3 TpH Tojia, ecliv
ero HayanbHasg ctouMocTh paBHa 50 000 py6., romoBas mpoieHTHas ctaBka — /7,5 %,
MPOLIEHTHI HAYKUCIIAIOTCS pa3 B MOJIYTOIUE.

3apaua 1.2. B crnepyromeil Tabnuile NPUBENEHBI XapaKTEPUCTHKU JBYX
OAHKOBCKHMX JEMO3UTOB. BBISCHUTH, HA KaKOM K3 HHX 4Yepe3 MATh JIET OKaKeTcs
OOJIBIIIE JEHET.

ITapameTpsbl onepanmnu Bapuanr 1 Bapuanr 2
HavanpHast CTOUMOCTD 250 000 py®. 200 000 py®.
["'onoBas MmpoLeHTHas CTaBKa 6,5 % 11 %
Yucno MIEpUOJ0B HAYHCIICHUS

[IPOLIEHTOB B TE€YEHHE o 2 12

3agauva 1.3. [{ns Hexoroporo npoekra Gopmupyercs ¢poun. B Hero B Hagane
Kaxaoro mecsita oyaet BHocuthess 100 000 py06. moa 7 % ronoBeix. CKOJIBKO JieHEr
OKa)XETCs Ha cYeTe yepes JBa roaa?

3amauya 1.4. Bxiaguuk B KOHIE KaXXJIOTO MOJyroausi BHOCUT B Oank 25 000
py0. Kakas cymma okaxkercs Ha BKJIae 4yepe3 4 rojaa, €ciau rojoBas MPOLIEHTHas
cTaBka paBHa 8 %7

3amaua 1.5. Ilo o6nuranuun Homunanom 10 000 pyO., BEIYIIEHHOH Ha 5 JIET,
PETYCMOTPEHO HAYUCIEHUE MPOLIEHTOB IO CIEAYIOIIMM HPOLEHTHBIM CTaBKaMm: B
nepseiil Tox — 10 %; B mocnenyromue nBa roga — 12 %; B mociennue aBa roga — 14
%. Onpenenutb OyAYIYyI0 CTOUMOCTh OOJIUTAIUH.

3apaua 1.6. Onpenenuts OyAylryro cTouMoCTh BkIaaa pazmepom 50 000 py6.
yepe3 rod. IIpomeHThl mo BKIIAQy HAYMCISIOTCS €XEKBapTAJIBHO IO MEPEMEHHOU
craBke: 2 % — B mepBoMm, 2,25 % — Bo BTOpoM M TpeTbeMm, 2,5 % — B ueTBEpTOM
KBapTare.

3apaua 1.7. KakoBa ngomkHa ObITh COBpPEMEHHasi BEJIMYHMHA BKJIa/Ja, YTOOBI
yepe3 10 jer ero croumocth pocturia 1 000 000 py06.? IIpomeHThl HaYUCISAIOTCS
€XXEeKBapTaJIbHO MO TO0BOM cTaBke 7 %.

3agaua 1.8. Heobxomumo 3a 5 met nakomuth 500 000 py6. CpaBHHBaroTcs
YCIJIOBHUSI JIBYX JIETIO3UTOB:
MPOLCHTHI HAYUCIISIOTCS KaXKI0€ MOJIyTOAUE 10 TOJA0BOM cTaBke 8%;
IIPOLIEHTHI HAYUCIISIIOTCS KKl MECAIL] IO TOA0BOU cTaBKe 7%.

3amaya 1.9. PaccmarpuBaeTcs JABa BapuaHTa TMOKYNKA HEKOTOPOTO
MMYIIECTBA: 3aIUIaTUTh cpazy Bcioo TpeOyemyro cymmy — 150 000 py6. wim B
paccpouky: miaTuTh exemecsiuno 7 000 py6. B Teuenue aByx jer. Kakomy Bapuanty
ClieAyeT OT/IaTh IPEANOUYTEHHUE TIPU YCIOBUH, YTO T'0JIOBAs MIPOIIEHTHAs CTaBKa paBHA
9 %.

3amauya 1.10. Mmeercss BO3MOXKHOCTh Y4YacTBOBATb B IPOEKTE, KOTOPBIN
npenycmarpuBaeT Beimiaty 10 000 py6. B Hauane kaxjaoro mnomyrojus. Ilpoekt
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paccuutad Ha 7 net. [IpenBapurensHo TpeOyeTcst nuHBecTHpoBaTh B mpoekt 120 000
py0. I'omoBas mpolieHTHasi ctaBka paBHa 5,5 %. BBIICHUTH, SIBISIETCS JIU Takoe
BJIOKEHUE JIEHET BBITOJIHBIM.

3amaua 1.11. Onpenenuth, 3a Kakoe BpeMsi OyAET MOraileH KPeIuT pa3MepoM
500 000 py0., ecnu exxeMecsuHbIe TUIATSXKH MTpeHyMepanao coctapisioT 16 500 pyo.,
a ToJIoBas MpolieHTHas ctaBka — 12 %.

3amauya 1.12. Paccuurarh, yepe3 CKOJBKO JIET BeIMYMHA 0AaHKOBCKOTO BKJaaa
pasmepom 200 000 pyO. ynBoutcs, eciau rofoBasi MpolieHTHas cTaBka paBHa 10 % u
HAYKMCJICHHUE MPOIIEHTOB MPOU3BOIUTCS €KEKBAPTAIBHO.

3anaua 1.13. Ckonbko notpedyercs set, uroosl HakonuTh 1 000 000 py6. mpu
exXeMecauHbIX TuaTexxax noctuymepanzo 10 000 py0. u Tog0BO# NPOIIEHTHOM CTaBKe
9 %.

3agaua 1.14. Onpenenuth, MOJ KaKyl TOJOBYHO MPOIEHTHYKO CTaBKY Haao
pazmectuth B 6anke 70 000 py0., yToObI yepe3 Tpu roja Hakonuts 100 000 py6. npu
HAYMCJICHUH MPOIIEHTOB pa3 B MOJIYTOAME.

3agaua 1.15. K mauany Texymero roga na cuetre umesnoch 50 000 py6. B konre
KaXaoro moxyroausi mianupyercs BHocuth mo 10 000 py6. PaccuurtaTs romoByro
MPOLICHTHYIO CTaBKYy, NMPU KOTOpo# uepe3 3,5 rona Ha cuete okaxkercst 150 000 pyo.

3apaua 1.16. Paccuutath 3QdeKTUBHYIO CTaBKY JJii HOMUHAIBHOW CTaBKU 12
%, €ClM MPOIEHThl HAYUCIAIOTCS: 1) KaxJoe MOJyrogue; 2) exXeKBapTalbHO; 3)
€KEMECSYHO.

3amaya 1.17. OmnpenenuTb HOMHUHAQJIBHYHO CTaBKY MpPH €KEKBAPTAIBHOM
HAYKMCJICHUH MPOIIEHTOB, eciiu 3 dekTuBHas cTaBka coctasisieT 10 %.

Conepxxanue oTyera:

1) uenb paboThI;

2) 3aJjaHre Ha Ta0OpaTOPHYIO PadOTYy JjIsl CBOETO BapUaHTa;

3) anropuT™M perraeMoro 3ajJaHusi ¢ HEOOXOAMMBIMU MOSICHEHUSIMU,

4) BBIBOIBI 11O padoTe.

3. KonTponbHbIe BOPOCH!

1. Tlepeuncnure BcTpoeHHble (GyHKIMU EXcel, wcmonb3yembie aas (UHAHCOBBIX
pacyera MOTOKOB TUIATEKEH.

2. Oxapaxrepusyite ¢pynkuuto bC.
. Oxapakrepm3yiite ¢pyukiuto b3PACIIHC.
. Oxapaxrepusyiite pynkiuto [1C.
. Oxapakrepusyiite ¢pynkiuto KITEP.
. Oxapakrepusyiite ¢pynkiuo CTABKA.
. Oxapakrepusyiite pynkimo IODEKT.
. Oxapakrepusyiire pynknuo HOMMHAJIL.
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