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Brenenne

lpH pewennn MUOTOMHEICHHBIX HIKEHNCPIBIX H IKOHOMHHMCCKHY 30184 008-
o PEANLIOC SEACHHC JAMCHACTCA MATEMATHYICCKOR Moaeako. Mojean ssaseres yn-
POIICHNEIM DPEACTIRACHHCM PEATLIOCTH 0 0BLIYIO COACPRHT HEKOTOPOE KOMHIC
CTHO ypasnenuii. [Iasnoi 3a1auei MOACAHPOBINNA SRINCTCA MAKCHMAILIOE PH-
DAMACHHE K PEATRIOCTH IIPH I0CTATONHOA NPOCTOTE MOACTH. B pajie ciyuacs yia-
CTCH HAHTH AHANHTHYECKOE PeIieHHe 3anadn. ONHako B GOABIIHICTEE CHOEM IIPHXO-
AHTCH HCNOABLIOBATL YHCACHIBIE METOAM. W MCTOMR TPEAMONATIHT HPHAMEH CHe
MM ¢ CBONATCA K HEKOTOPRIM JEHCTBHEM N uncnasu, TIpH 3Tos B GonbIuHHCTRE
CAYHACH PCLICHHC ARNACTCA NPHOIHARCHHBIM.

CYMECTRYIOT PANHUNBIC NOAXOMB! K PELIHIAUNK YHCACHNLIX MeToon, Tpaiu-
LUHOHNBIH NOJX00 NPEANONaracT NOCTPOCHNE ANMOPHTME METOIR © MOCHETY UM
NPOrPAMMEPOBAIKEM i A3HKC BLICOKOTD Yporus. B nocieanee BpeMs wMpoko ue-
MOALIYVEIOTCH CREUHATHINPORAHHBIC NPOrPAMMHBIC MPOAYKTHE - MATEMATHUCCKRE Na-
KeThl THna MathCad, koTopeie CymecTRenno ypoumaoT npouees coCTARICHHR al-
FOPHTMA ¥ ODAAIAIT BCTPOCHUBIMH GHOIHOTERIMH H rpadHUCCKUMH BOIMOX HO-
crami. B nannoi pabore onucan cume omn noaxo, NoIROAKIOLIHI B PAIE CyYaeH
CYWECTECHHD YCKOPHTE NPOUSCE PeIcHna anadud. On OCHOBAN HA WCNOLI0BIHHK
rabumanoro nponeccopa Excel, wupoxko pacnpoctpanennoro cpean nonsiosatencii.
BuieeTe © Tem, npHMencHHe JaHHOr NPOrpAMMHONG NPOAYETA N8 PeaiHIangHH
WHCACHHBIX MCTOA0E 0 CHY NOP HE HAWUD COOTBCTCTRY HOLLCID OTPEKCHHA B JIHTE-
parype.

MeTonnueckan paspaboTka COACPRHT KPATKOC ONHCANHE HEKOTOPRIX YHCIEH-
HBIX MCTOA0E, NPHMEPLT HHKCHEPHBIX M WKOHOMHUMCCKHY 30184 W TEXHOMOTHI0 HX
PEMICHHA € HENOAB3OBaHHEM naketa Excel. Tlpeanosaractca naamume y crvacHTos
OCHOBHBIX HARLIKOR PaboTI ¢ WICKTPoRHEIMH Talanunasu THna Excel,

1. OaHakoMETENbHBIE NIPAKTHYECKHE 3AHATHA,
Ocpoenne ocnoBubix npremos padorst ¢ nakerom Excel

L1, Konmpoasisie gonpocs

lpn peanwiaiiy OIHAKOMHTCABHMX NPAKTHYCCKHX JAMETHH npeanoiaraerea
HILTHYHE NPCBIPHTEALHOH NOATOTOBKH CTYICHTOR N0 OCHORILIM [IPHeMan paboTh
B nakere Excel (nexumn, camocrosrensuoe waysenne nurepatyvpet). Huse npuso-
JIMTCH NIPHMEPHBIA NCPCHCHL KONTPONLHEX Bonpocos. [Iposepka snanwi ocyuects-
NACTCA NYTEM TCCTHPOBIHHA,

L. 3anyer nakera Excel. Bagn menw., [anean nuctpysenton, Texuonori
pabore ¢ nankamy , dainasu, kusrasi, ancrasi. Copasoy g
¢ Ganyves nporpasivie Excel w otkputie of okna.
*  Coznanne faina uoroil pabouch KK B anke noap30saTeis.
o Coanamme nankm nodL3oRaTeas HA JAHHOM JIHCKE H B Aa0N0i nange.

.
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lNepensenonanme nanku.

Mepesicmenne oxna nporpassel Excel.

JakpriTHe okna akTHBHOH nporpasse Exeel.

Cropavnsanne # paIsopainBanue okna nporpasmel Excel.
Cropaunsanie W paasopayssanme oxna pabodei kunrm.
INpocsoTp cnueka oTRpRTMX 0koH kuur Excel,
Oanospesennas Pﬁﬁﬂ'ﬁl C HECKDILKHMH KHHIaMM.

Beranka w YIAICHHE AHCTOB pﬂﬁ-u'qcﬂ KHHIH,

Konuposanue u NEPEMELICHHC NTHCTOR,

llepenmenopanne THCTOR,

INnasroe menio nporpasse Excel,

OcHOBHBIC KHOTIKH NAHCEAH HHETPYMenToB QopMaTtnposanmne.
OcHOBHBIC KHONKH NAHEAH wueTpysenTon Crannaprias,
Hamcienme coCTana Naneid HHCTPYMEHTOB OkHa nporpasyel Excel.
[Mepaonasansnoe coxpanenne haina,

IMepenmenopanne daiina.

Konuposanue o nepemeuienue dajina,

Vaanenne daitna now nanku w3 aansod nanku.

Cocran cnpaBodioi CHETEMBL

2. Pabora ¢ panieisi B naxere Excel. Pepawn posanne Tadamis
Broa, YTeHHE H COXPAHCHHE JAHHBIX.
OcnoBHBIE THIE JAHRBIX,
ADBCOMOTHAR W OTHOCHTENLNAA WAPECILHA.
Konuposaune aauneix.
PaGora ¢ paaasu,
DopuaThl JaHHuX. Yucrosoe hopMaTHpoOBIHHE.
Coananne nonsI0BATENLCKHN PopMaTon,
HaseHenne napaMerpor BRUICISHNEY OGLEKTOR (BLICOT CTPOK, WHPHHA CTOND-
1os, A0GIBNCHHE W YIAANCHHC CTPOK W croafuos).
dopyarTupopanie TaGIHLB.
Hasenenne wpndra.
Bupapnueaine, pames, ou.
KonmpoBanne B NEpeMeticHne 1aiHbx,
Pafora ¢ Gnokamy sveck, Konuposanne 0 nepemcuenine GIokon,
Pabota ¢ Gydepom obsena.
Henons3osanme komanisl « CncumaneHas Beraskan.,

3. @yuxuun w popuyin s nakere Excel

& [lonarie gopsyva vy iKW,
s OCHOBIBC WIEMENTH CTPOKN dopsyi.

Knacce tabamunbix Gy HKUMA MATCMATHHCCKHC, CTATHCTHYMCCKIC, TOTHUCCKNE,
PHHANCOBRIE, NATE W BPEMENH WP,

o e
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Tnd Pl =

Beoj dynkumii v doprayn.

Mactep dynrumia.

Peaaxmuposanue dopamya,
Konuposanwe W nepeMeinenne gopyyi.

4. 'padmueckn MOAHOCTH NAK |
Mactep anarpasise, THink anarpass,
PRIbl A@HHBIX JUIS NOCTPOCHHA AHATPAMM.
paduk, TOMCHHAA, THETOIPAMMBI,
[MocTpoeHHe AHATPAMM € NOMOULBIO MACTEPS AHATPAMM,
PenakmpoBaiie AHarpaMs.
Jlerenna, noMep pajia, 3aronoBkH 0Cei.
PoOpMATHPOBAHHE AHATPAMM.
POPMATHPOBAHHE NETSHAB, MACIITAGHPOBANKE OCCH, HIMEHCHHE LUKAIH, METEH.
POPMATHPOBAHHE TCKCTA JArONOBKOE OCCH H HASBAHHA JHAMPAMMB,
IpuMenenne Tpenaa.

o ani aKeTe
Pasmep CTPanHiLL H e¢ OPHENTALHA,
Yeranoska noneit.
Koaonturyas.
[MpenpapuTensinii NPOCMOTP M NEYaTL TADAHLLL
MIEIIIT‘E&HPCIHEHHE NEPE BRIBOIOM HA NCYATH.
KoaW4ecTao cTpamiil, KO, KauecTRo METati.

I.2. Baoo u odpabomea mexcmoasix i vuctiossx dannsie. Henonsiosanue
hopMya i Memoda aamoranoaneNuR. OmuocumeTsise 8 abco T mnsle CobaK,

FPatoma ¢ macmepom gdrynsyui

lNocacnopareasnocTe AehcTRHI:
. PervcTpansa noassIoRaTens (HMA rpynne, napoie).
. 3anyck nporpasses Excel ([lyck = Tporpasme = Excel).
. Coananwe paboweii kunrn (aiin = Coxpanwrs kak = awck C -» nanka USERS
—+ HMA IPYONLE — cobCTBENHOE HMA KHHIH — <ENTER=).

4. Nepewsenosanne paGouere anera (Jlpofinod wermor na apawdke Jiwer | o seoa

Texkera “lannsie™).

5. Coxpanne 3arononkos cTonbioB B WX nepoux aveikax (pre. 1) (Al: aPesynbra-

e Wadepenni; Bl «¥Yapoennoe anavenwes; Cl: «Kpaapar nauenuss; DI:
«Kpanpar cacayrnnero unena; E1: aMaciwmabumin muomurenns; FI1: «Macuira-
GupoBanHes).

6. Beoa s aveiivn A2 + ALl IecaTH NPORIBOARILIX THAMCHHRA.
7. Beoa B auciiky B2 dopsyap « =2%A2s; aueiiky C2 dopuyns «=A2*A2s; aucii-

ky D2 dopuyns w=B2+C2+1x: avefiky E2 npowasonshioro wmena: suchxy F2
fopMyan «=A2*Eds,



8. HE[IDﬂL!} H MCTON ABTORANOAHCHHA NPOTAFHBAHHCM  MBIIIH MJIYYHTE NpAMO-
¥roaeHuA aHanazon A2:D1 sayuchennii.

9. Hamennts 0ano w3 Inavcnnii cronbua A u yBeanThea, uto COOTRETCTRY HOLLHE
sHasenua v cronfuax B, C, D o ®e CTPOKH aBTOMITHHECKH NCPCCHHTE BAKYT=
CA.

10. lporarusansies cxonuposats croabeu F (F2:F11) u ybeantocs b HEBEPHOM pre-
IYALTATE H3-33 OTHOCHTENBHOR CoLkH anpeca E2 s dopayne auefinn F2.

11, Caenare rexymeii suefiky F2, soiith B crpoky dopraya v wnanmweil F4 verano-
BT alComoTHY IO CoMIKY «=A2*SESDy,

12, Tlosropum sanoanenne cronbua F nosoit gopmyaoi w y6eamen s Npans ko=
CTH BREYHCICHHA.

13. Coxpanuts pabouyro kxuury (®aiin — Coxpannts — <ENTER>).

14. Buitmu w3 EXCEL (®aiin —» Brixoa - <ENTER=).

15. 3anycrums nporpamwmy Excel (Tlyek — TNporpassini - Excel).

16. Orkpurs coolo paGouyio kumry (Dain - Orkpute — amek C: - nanka
USERS —» uma rpynnst — ums paGoueil kuur — <ENTER>.

17. Bubpare pabounii anct « Janusien,

18. Caenare Texymedi nepayio coboanyio sueiiky B croabue A W weaknyTs na
KHONKE « ABTOCYMMAY CTAHAAPTHON NANENH HHCTPYMENTOR,

19. ¥OeauThes, 4To nporpaMMa asTOMATHUECKH NOACTARMA B dopMyay dyiKkuHIO
«CYMM» M npasuasio BRGpANa AHANAION RYCCK NS cyMMuponanus. Haoxars
knasHiny <ENMTER=>.

20. Ananorwuno nakive cymmu cronbuos B, C, D, F,

21, Cheaare Texymeh eacayiomyo cooboanyio suciky i croabue A.

22. Yepea nyte (Beraska — Oyukins — CratHeTHUCCKan (B CHHCKE Kareropua) —»
CP3HAM (B cnucke a@yukumnas) — OK pragscans CpeaHes INAYeHHe B HnTep-
Bane Aannex AZATL ARLIOTHYHO BHMHCIHTE MHHHMANEHOE 3Hauenne (dynk-
s « MHH=), makcumansioe snavcnne (dywkuns o MAKCy).

23. lNposectn swumncaenua n.n. 21, 22 aas croabuon B, C, D, F.

A — N

B [ o E F
LI D T e gap— [~ — w*u- [T T r—

1 E] & [] 3 ] s
] [] [F] 7] Y F]
[l [] 18 [T] [] 18

1 Fl 1 1 Fl

L 18 [1] = L]

i [] [] E] []

] 14 [T 7] 7]

4 [] 16 5 []

10 3 [] ] 16 &
1; : 18 4 1] 0
B 1 103 31 (1) [
13 51 W2 N K} 0.7
14 1 2 1 4 7
18 ] 18 81 100 i)

Puc. |
24 Coxpannte pabouyro knnry (Paiin — Coxpannts — <ENTER>),
25. Buifite w3 Excel (Daita —» Buxoa —» <ENTER=).

26, [ToaroTonnts KOMOLOTEP K wosomy ccamcy ([lyck —  Jasepuienwe pabo-
Th = BoiiT B cHcTemy noa apyrus usmenem = <ENTER=).

1.3, Modeomosra u ipapwamuposanue doxysmenma Excel,
Hocmpoene duazpasids!
[NocacaopareabHOCTE AcHcTaH:

Peructpauns noasiosatens.

Janyck nporpamye Excel.

OTepeith co010 pabouyio KHHTY.

lTepenmenobate chneayionii pabounit nner kak «llpelckypanTs,

B auweitky Al aecctd naspaHHe (TeKCT) l'rp-cﬂ:.xjpuum (pue. 2).

B aueiixy A2 specti TekeT «Kype nepecyeras:, n aveiiky B2 texer ul ¥.C.=0, B

aueky C2 BRECTH TEKYILMI KYpPC nepecyeTa.

7. B aueiiky A3 ssecti Texket «Haumenosanuwe Tosapan, B aueficy B3 rexcr «llena
(v.e.)n, B aueitky C3 rexer sllena (py6.j».

8. B nocneayoume sichiin cronbua A ssectu 10 naipanuil TOBAPOB, BKIKMCHHBIX
B NpeACKypanT.

9. B cooteercTayiomMe Rueiiky cronbna B peecTd uenkl TORAPOE B YCIOBHBIX COH-
HHLAX.

10. B aueiiky C4 poecti dopmyay ¢ abcomotrod cestnkoll «=B4*$CE27, wenonn-
IYEMYI0 TR NepecteTa w3 y.e. B pylan,

11. MeToaom aBpTo3anoNHeH HA MPOTATHBAHKEM MBILLIH JAN0JHHTE BECh mnﬁcu C.

12. Mamenuts kype nepecyera b Ryedice C2.

13. Bameauts merogom npotarwsanua auanason ALCL w pams womanay @opuar
= Auehixn. Ha senanke « BopasHHBAHHEY) 3A08Th BUPABHHBAHKC NO NOPHIONTA-
au «llo weHTpy» H yeTanobnTs daamok « OOBEANHEHHE AHCeKn,

14. Ha sxknaake «lllpudms 3aname pasmep wpudra 14 u B cnucke «Haveprannes
poibpats BapuanT «[lonysnpusiiie ¥ Haxars <OR>,

15. Wlenknyms npasod kHONKOA MelwK Ha Aveiike B2 n subpars B KOHTEKCTHOM
Meno komanay a@opsmar sueexn. 3anats swpasunBanne no ropulodTam «llo
npasoMy Kpaws M Haxats <OK>.

16. IllenknyTe npasod kHONKOH MWK Ha Auciike C2 ¥ sulpate B KOHTEKCTHOM
MeHio koManay s«@opsmar aqeexs. 3anats swpasHuBaiHe no ropusontank «llo
nepoMy Kpars W Hamats <OK>,

17. Buaenuts metogom npotarneanms auanason B2:C2. Illeaknyts va packpui-
BaOWEH KHONKE pARAoOM ¢ kKHOnkoR  «lpaMMumy HA NAKEAH HHCTPYMEHWTOR
«POPMATHPOBAHHER W 3a0aTh ANA ITHX AYEEK LHPOKYH) BHEIWHIOW PaMKy
(KHONKZ B NPABOM HHAHEM YITY OTKPLIBIICACE NATHTPR).

18./lpasas WeAkHyTh Ha IpaHHie Mexay saronoskamu cronbuos Aw B,Bu C,Cwu
D (np# 370M WiMeHAeTeA wiMpiia cronbuos A, B, C).

19.Coxpannte pabouyis kKHHIY, BelATH H3 Excel.

20 3anycture nporpamsy Excel.

21 OmpriTe cBolo pabouyo KHHTY.

O L sk b e
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1 ABTOMOBMWINK

2 |Kype nepecuera 1ye=|29

3 |Hasagssonanve Tosaps |Lena s y.e [Lesa s pyfinax
4 |MERSEDES 50000 1450000
5 |BMW 40000 1160000
6 |OPEL 20000 580000/
T |auDi ZE000 725000
8 |FORD 35000 1015000
9 |RENAULT 20000 SB0000
10 |FEOGEOT 15000 435000
11 |SUBARU | 13000 ATTODD
12 |ToYOTA 0000 BTDODO
13 JLIMUZIN 1000040 2900000

Puc. 2.

15, MNepewmenosars creayiomwmi padbouuil auet kak «O0paboTra IKCHCPHMEH Tar.

16. B cronfeun A, nauuuas ¢ aveiikn Al, BBOANTCA NPOM3BOARHLIA nabop w3 15
IHAMCHMI He3apHCHMOl nepeMenroil.

17. B croabeu B, naunnas ¢ suciikn Bl, BROAHTCA NpoORIBONLHEEA Habop SHAUEHHH
hy HKLIMH.

18, MeroaoMm NPOTSTHBIANKA BRUICIHTL BOE JAN0ONHENNEIE Sucin cToabuor A W B.

19, WlenknyTe Ha 3wauxe «hMactep awarpasm» Ha CTAHAAPTHOH NaHenH HHCTPY-
MEHTOR.

20. B comcke « Tuny peiGpate nyukT «Toueunany (ana otobpamenna rpatuea, 3a-
Aanuoro napamu 3uadennii). B nanwrpe «Buay suiGpath MyHKT, NIE Mapkeps He
coenunnioTea kpusssn. Lleakny s va knonke «flanees.

21. VGenuThes B NPABHARHOCTH JAHHBIX HA Anarpamse. Ha senanke «Paas 8 none
«Mman yrasate «Peayaetars wamepenniin. LlenknyTes na knonke o [lanees.

22, Brifpate skaanky «3aronoskus. YOeAHTECA, 4TO JAIAHHOE HAIBIHHE PAJA
JANHBX ABTOMATHHECKM HCTIONLIOBANO KaK 3ar0J0BOK JAHArpasMil. JaMeHHTh
ero, Beeas B none «Haipanue aHArpaMMem: JAronoBOK ¢ IKCNCPHMEHTLILHEIE
roukne. HlenknyTe a knonke «/lanees.

23 Yeranosuth nepekmouarent «Omaensioss. T1o #Kenannw, 3a1arh npoHIsoies-
Hoe Hus aobantennono patouero aucta, UlenkuyTs na knonke «l'oToBow.

24, YOeaMThCA, YTO JAMArPAMMaA NOCTPOEHA H BHEAPCHA B HOBbIH paliounii nncT.
PaccMoTpeTh €€ H LIETKHYE HA NOCTPOCHHON KPHBOH, BRICTIHTE PAZL JaHHBIX,

25. JNare komanay «Dopmat —» Beiaeacnnbiil paas. OrkpeiTe BRnaaky «Buis.

26. Ha nanenn «Jluaugs oTepeTh nanuTpy «llpers w Bwbpare kpacusiii user. B
cnucke « THn auHune sebpats «llvaeTups.

27. Ha nanenn «Mapkeps subparte 8 cnncke « Twn Mapkepar TPEYTOAbHBIR Map-
kep. B naantpax «llpers u «Powy BROpaTe 3encHbi UBET,

28, NMlenknyTe na kuonke <OK=. CHaTh BLARICHAE ¢ PAIA JAHHLIX B IOCMOTPETH,
KK MIMCHRICA BHO rpadmra.

29, Coxpanutk pabouyio knury, Buiith w3 Excel.

2. Uncaenubie MeTobl PELICHHA HeIHHEiHOr0 YpaBHEeH NS
C OIHHM HEHIBECTHBLIM

2.1, Hocmaneeka sadauu

Jano ypasienne Fix)=0. 1o - obwmil Bua nenuHelinoro YpaBHEHHA © OIHHM
HEHIBECTHLIM. Kak MPABHIT0, @NrOpHTy HAXO0#ICHHA KOPHA COCTOHT H3 JIBYX 3TANoB.

1. OTsickanne npuBAHKEHHOTO IMAYEHHA KOPHA HAM OTpelxa na ock abeumce,
Lo Coqepsalenro.

2. V1ounenHe npuiIHACHHOrO 3HAMEHHA KOPHA 10 HEKOTOPON TOMHOCTH.

Ha nepeowm mane npuMenseTcs wWaroBslil METON OTAENCHHA KOpHEH, Ha BTO-

POM - DIHH H3 METOJO0B YTOUHEHHA (METOL NONOBHHHOTO Aeiedls, Metoa Heotona
HITH METOJ NPOCTOR HTepauxH).

2.2 Hlazoasii memod

Mano ypasuenne Fix)=0. Janan untepsan noueka [x,.x,]. Tpefiverca naitth nu-

Tepsan [a,b] nnumoit k, conepmami nepeLii KOpEHs YPABHEHHA, HAYHHAS C NCBOF
FPaHMHLBI HHTEPBANA MOMCKA.

ANrOpHTM METOMA:

. ¥eranosute wutepran [a.b] Ha Hauano wuTepeana noMwcka (a = x,).

2. Onpenenunte koopauuaty ToukH b (b = a+h), a Taxke MaveHns GYHKIHH B
Toukax a W b Fya) u Frb).

3. Mposepute ycnorue Fia)*Fb)<0. Ecan ycnosne He BHNOAHEHO - NEpeaBH-
HYTE HHTepBan [a,b] va oaun war (@ = &) w nepefiti k nynxty 2. Ecau yonioswe Bei-
MOAHEHO - 3AKOHUMTE ANTOPHTM,

PelenneM ABIRHOTCA KOOPAMHATHE Touek a M b. Orpesok [a.b] cogepmut xo-

peHb ;-punueuu, nockonbky dyvikiuua Fix) Ha ero KOHUAN WMECT PAIHBIC IHAKH
{puc. 3).

Fix)

Pue. 3

Hafins nepemil kopen, MOXHO NPOLOTKHTE NOKCK KOpHeH N0 TOMY e airo-
PHTMY. B 3TOM Cy4ae ONpeaensioTes OTPEIKH, COAEPHALINE BCE KOPHH YPaBHCHHA
Ha MHTepBane moucka [x,x,]. Ecaun Ha Bcem uuTeppane noMcka HH payy He Guuo
BH;D:IH!:HO yenosne Fa)*Fib)<0, o nanueii werepsan soobiue He conepsuT Kop-
Hei.



2.3, Memod natdguinneo deTenns

MeTon oCHOBAH HA NOCIEOOBATEALHOM CYEMEHHH HHTEPBAIA. COACPMILLETD
CAHHCTBCHNBA KOPEHB YpasHenua Fix)=0 1o 1ex nop. noka He O¥1ET AOCTHIHYTA
FANAHHAR TOUHOCTL E. [IveTh 3anan otpeiok [a.b]. concpaiinii 0auH KOpeHs ypas-
HEHHA, ITOT OTPEIOK MOMET DhiTh NPEABAPHTENLHO HAFAEH € NOMOLUIBK AT
MCTOA.

ANropHT™ MeTO1a:

1. Onpeaeaute wopoe npuiiusende Kopua x B cepedune otpeska  [ab]:
x=fa+h)2.

2. Haiirw navenus gyiakunn B Tovkax @ w o Fla) v Fix).

1 lposeputs ychorue Fra)*Fix)<0. Ecan yenoBMe BRINOIHCHO, TO KOPCHL
pacnonosken Ha otpeaxke [a.x] (puc. 4). B atom cayuae neoGxoanmo Touky b nepe-
MECTHTE B TOMKY X (h=x). ECan yenosHe He BROOIHENO, TO KOPCHE PACHIOIDMEH HA
orpeike [x.5]. B y1om ciyuae HeoGXoamMo TOMKY @ NEPEMECTHTL B TOUKY ¥ (a=x).

4, MepediTi K nyHKTY | H BHOBE NOACAHTS OTPEIOK NONONAM. ANTOPHTM NIpo-
JNOJEAHTD 10 TEX NP, NoKa He GYIeT BUMIOIHEHO Y CIoBHe | F)l<e.

Fix)

2.4. Memod Heromona

Janan otpesok [a.b], conepawnii kopens ypastenns Fix)=0. ¥ tounchne 3na-
YEHHA KOPHA NPOHIBOAMTCA NYTEM HCNONLIOBANHA YPARHCHHA KIcaTeibHol. B Ka-
YECTEE HAYQILHOTD NPEAIWHCHHA J1ACTCA TOT W3 KOHUOR oTpeika [ab]. roc 3na-
qeHHe QYHKIHH H ee BTOPOH NpoM3IB0AN0H HMCIOT OJHHAKOBLIE IHAKK (T.e. BWINQI-
HAeTCA yoenosHe Fix ) *F Tey)=0). B Touke Fix,) cTpOMTCH KACATENRHAA K KPHBOH
v = Fix) W HilleTcs e nepecedende ¢ ockid . Touka nepecedens NPHHAMACTCA 34
HOBY 0 HTEpauHo, Hrepaunonnas GopMyna HMeeT BHL

g =, =)
Fix)

HTepauHOHHBA NPOLECE NPOAOTAIETCA A0 TEX NOP, NOKA HE GyACT BHNOAHEHO

yenosne | Fvj<e|, rie € - 3anannas ToMHOCT.
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2.5, Memod npocmoil wmepaijioi

MeTton ocHOBaH HA 3aMCHE MCXOAHOPO ypasnenHa Fix)=0 wa wsuBancuTnoe
a=px). Dynkuma ¢Lx) peibupactea Takum obpazom, wtobu Ha oboMX KoHUAX OTpes-
ka [a.b] sunonuanocs yenosue cxoammoctr | ¢'(x) | < 1. B a1om cayuae B kanecrse
HadaikHoro npubanwsenna moxuo selbpats moboil u3 konuos oTpeika. Hrepaii-
OHHAs GopMyna HMeCT BHIL

X, =@x)

Hrepaumonneiii npouece Npoon®acTes 10 TeX NOp, NOKD He Gy1eT BLInoanens

YCIOBHE |F|’.r)€i: | , TAE E = 31aHHAR TOUHOCT .

2.6, Peamurayus & nakeme Excel

B kavecTse npuMepa paccMoTpHM ypasHenne 17 - 4 + 3 = 0. Mutepsan nowcka
[0;3,3], war & = 0,3, Peiunm ero, HENONEIYA PAZTHYHEIE YHCIEHHEIE METOIR, 3 TIK-
We CHeUHansHBe BOIMOKHOCTH nakera Excel - «llopGop napamerpan # «llowck
PElLCHHAR .

lNocnenosatensHoCTs AelcTBMRA (cM. pre. 5):

1. OdopMuth 3aronoeok B cTpoke | «UHCHABHHBIE METOOM PCIICHHA HEAHNEHNOrD
YPABHEHHAS .

2. OdpopmuTe 3aronosox B ctpoke 3 alllaroswii metoys,

3. B suciikn B4 u C4 3anucats 3aroioskH paios - COOTBCTCTBERNO X B F{x).

4. B auciikn B3 n B6 peecTH nepewe asa 3natcina aprysmenta- 0 n 0.3,

5. Bugenute gueiixu B5-B6 u npotmaunTE paa Aanueix 10 KOHEUHOTD IHAYCHHHA
(3.3), ybeaumunces B NPaBHILHOM BHICTPaAHBaNUK apHdMETHIECKOH NporpeccHi,

6. B aueiiky C5 peectin dopmyny «=B5*B5-4*B5+3n.

7. Cronuponate GopMyNy HA OCTANBHME WIEMEHTH PANE, HCNONRIYA NPHEM Tpo-
Tackueanua. B wureprane C5:C16 nonyuen pag pesylkTaTon BuYHCHEHHA Gy k-
uny Fix). Buano, 1o dynkums apasns Menser snak. Kopium ypansHenus pacno-
nowensl Ha wuTepsanax [0,9;1,2] w [3;3.3).

8. Jlna nocrpocna rpaduka sasucHMoct Frx) wcnonssyem Mactep anarpamm
(THn «Toveunasr, MAPKEPH COCIHHATCA MILIKHMH KPHBBIMH ).

9. Odopmurs saronosok B ctpoke 17 «Metone! yTounennss.

10. Beectn 8 auciiky E18 zaronosox «MeTon nonorHHBOro Jenennss (BLIpaBHHRa-
HHE MO UEHTPY ).

Il. Beectn B aueiixy H18 Texcr we=», a B aueiiky 118 swauenne Tounoctd «0,0010,

12. B obnactw C19:119 odopyuts 3aronosoxr Tabnuuw (pag C - nesas rpanMua ot-
peska aan, paa D - cepeawna otpeska axn, pag E - nparas rpannua otpeaxa «by,
pan F - swavenme dyuxunn wa nesoii rpanuie otpeaxa «Fla)s, pan G - anavenne
ytKiUHN B2 cepeanne oTpeska «F(x)e, pan H - nponisenenne « F{a)*F{x», paa |
- NpoBEpKa AOCTHAEHHA ThunocTh o F(x)l <es. -

13, Brectd NEpROHANAIBHEIE 3HAMCHHE KOHLOB oTpeIka: B oAveiiky C20 «0,9, &
Aueiiky E20 «l . 2n.

14. Beecru B gueixy D20 dopsyay «=(C20+E20)/2x.



15. Beectw B suciixy F20 dopmyny «=C20*C20-4*C20+3n.

T A R T o W B 7 16. Beectn 8 aueiiky G20 dopmyny «=D20*D20-4*D20+3x.

1 UdcneHHble MeTogbl pELIEHWA Hemme HHOTO YpaBHEHHA 17. Boectn B aseiiky H20 dopsyay «=F20*G20n,
F] - ' 18. Beectu 8 sueiiky 120 dopmyay «=ECJIH(ABS(G20)<$I51 B, "kopene”,” "n.
i e M"Q_. L 19. Baectu B sueiixy C21 gopmyay «=ECJH(H20<0,C20:D20)».
56011 g\x e e 20. Beectw B aueiixy E21 dopmyny «=ECJIH(H20<0;D20;E20)».
g::I L8 250 { - 21. Cxonuporatk suciiky D20 & sueiiky D21, sueiixu F20:120 & aueiixu F21:121.
o9l ozil] 2% '_\, 22. Beuaeanti o6aacts C21:121 W npoTAwmTL €€ N0 BEPTHKAN BIAOTL A0 NOABJIE-

12 0.

HHA B ALY | coobuienns ckopensy (aueiika 127),

15| 075] | 1.00 \-\
% | | 0.50 ;

23. Bsectu B sueiixy C28 saronosok «Metoa Heotonas (BeipasiuBanie no fiepo-

e i R

-

I

. ]

-

[ T . . . t

2] 088 | 000 . :

4] O84] | G50 fq— 05— . f 315E
2 08 .10 [ {

! | }_

MY Kpar).
I 000ffqg L 1 - | L | 24. Beeetn B aveiiky C29 texct we=», a B avefiky D29 3nauenme ToumocTH
33| osw| L : - : j - a0, 000001 =,
E MeTog m:l:lnnnﬂwh;m:«::““ s e=| 0,001 25. Vbenutncs, uto npu x=0,9 3uavenne dyHKuMH M ee BTOPOH NPOHIBOAHOH
FEE b Fia) Fiz} | F{a}*F{x)]| & HMEHT QIHHAKOBRC IHAKH.
z;ﬂ n:lilug: 11:: gﬁ: u_ﬁii ‘3;2?321? 26. B obnactu B30:E30 odopmuts 3aronosok TaGanusi (paa B - 3nauciue apry-

0,97 1,0128 1,08 0050625] -0.024844| -0,001258)

MEHTA wxn, C - snavenne Gyukunn «F(xs, D - npoxssoanas MK
0.075] 0.09375]  1.012%] 0.05062%] 0.012535] 0.000638| ) dhy (x)», pan po by

0.99375] 1,003125]  1,012%] 0.012538 0,00634] -7 ZEDS «F'(x)», pan E - nposepka aocTH®enna Tounocty «f F(x) <en.

1 ““.ﬂim I e i B2 27. B aveiiky B31 ssectn nepsonauannoe mmaucHue aprymenta «0,9s.

20

3]
| 2

]

24
'% 00964 1.003125] 0.003127] -0.001562| -#,88E 06|

L3 0.998438] 0,999600] 1,000781] 0.003137] 0000781 z.ﬁ;ﬁlw 28. Baectd B aueiiky C31 dopmyny «=B31*B31-4*B31+3n,

2 Meon Heovona MeToR npocToR wropa b 29. Bsectn n auciicy D31 dopumyny «=2*B31-d».

3 P T T Wl T ) T8 1"li|:ll‘_‘_1 '%M 30. Beectw B auciiky E31 dopmyay «=ECHIH(ABS(C31)<SD$29;"kopens”,” .
:; u_mﬂé ,;,,mu ; ,,_W';':’ D0%7s| O0aT2%| 0876814 31. Beecrn B aueiixy B32 dopmyny «=B31-C31/D3 1.

3 0.99999| 2 06E 0] -2,000021 Q.97e01a] 0.04e5081_0,000541 32. Cronuposats aueiiku C31:E31 B sueiikn C3I2:E32.

34 1] 3.06E-1 - [xopam, 0.588541] 0,003048] §,554304)

T 0,954304] 0,011425] nﬁ;: 33. Beuenuts obnacts B32:E32 v npoTalwmTs €€ 10 BEPTHKATH BILIOTH A0 NORB/IC-

3 Foeees Emi 0.35az41 nua B pany E coobenns «xopents (aueiixa E34).

E 1| 0,001418] O 5988

: - Ewm ‘ mmmll = 34;1,:,':1?::;;;:;“ G28 saronosox «Meton npoctofi HTepauuuy (BLIpaBRHBANHE

A B
- 35. Beectu s suehiky H29 Texer «e=», a B auefiky 129 snauenme Tounocts «0,001x.
(%311 4 g5 36. Bubpars dynkusio ¢(x), yI0BIETBOPAIOULYIO YCIOBHIO CXOAMMOCTH. B Hawewm
% i ! enyyae Takol GyHKuHeH apnseTca dyrruna S(x=(x*x+3 /4,
% D e 37. B obnacti G30:J30 odopmute saronosok Tabanum (pan G - 3HAYEHHE APryMEH-
s | s — MeToa nonoauHHoro Aenenvs % Ta wxe, pag H - anavenne dynkumn «F(x)w, paa | - snavenne penoMoratensnoi
% 0.8 4 | —=MeToa HeloTona Pyrkumn «S(x)», paa J - nposepka AOCTHARCHHA TOYHOCTH ol F{xi <gn,
'_.; 0,85 - : - MaTon NPOCTOR MTEPaLMN. In 38, B aveiiky G31 pBecTH neppoHAaIbHOE IHAMEHHE aprymenta a9,
(811 o8 . — . . : 39. Beectw 8 suchiky H3 1 dopmyay «=G31*G31-4*G3 143n.
i 1 2 3 4 5 ] T 8 L] 40. Beect B aveiiky 131 dopmyny «=(G31*G31 +3)Vdn.

£ L L = - Y o om

: T“ e oncs pemmi | 41. Bpeectw na-lcfry I31 dopmyny «=ECITH(ABS(H31)<81529;"kopens".” "

=5 s 1 ] 42. Boectw B auciiky G32 dopmyny «=131x».

- : u.u:wm!Tﬁ:!:ﬁ: T FE‘] : | 43. Cronuposare sueiikn H31:J31 s sueiixn H32:J32.

Puc. 5 V 13
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44, Brgeants obnacte G32:32 v npoTalyTe €e N0 BEPTHELIN BILIOTE [0 NOABIE-
HHA B pasy J coobienua «kopenss (aueiika J139),

45, BeilesnTh PRl X, N0AYHCHHBI C NOMOLBIO METOLA NONOBHHHOND JENEHHA
(macinn D20:D2T). Henonwsya MacTep anarpavs, nocTpoHTh 3aBHCHMOCTE X OT
HOMEPa HTepaudu (Tan anarpassul « paguks). OnpeicinTes 3aronoBok paaa
«MeToz NONOBHHHOTO JEIEHHAY,

46. Jlobasnte Ha rpatmk ewe apa paga: «Meron Heotonas - saciikn B31:B34
aMeTon npoctoil wrepaunns - sqedikn G31:G39, [lng kawaoro paaa Menoibkio-
BaTk cowy Mapkupoeky. [paduk nokaseisaet, 410 HavGONLIIYED CKOPOCTE CXO-
AHMOCTH HMeeT MeTod HeloTowna,

47. Beectd B avedky C57 saronosok «lloabop napaMerpas (BRIPABHHBANHE 10 JE-

BOMY KPRKI).

48. Bacerd B Aueiky C59 Tekct «xn, a B auciky D39 - «F(x)».

49, Jamectn B Aueiky Col navaisHOe IHAYCHHE NepeMel o (HanpHMep, HOaL ).

50, Brectn B fuciiky ctonbua DOO dopmyay «=CH0*CH0-4*CH0+ 30,

51. Mare komanny «Cepaucy —* «lloabop napamerpas.

52. B none «Ycranomute B Aucikes yeazate suciky D60, B koTopoR ancccHa
fopmyna, B nose «Inavennes 3anate 0 (Hoas), B none «Hasenss snavenne
suciikiy yKasare suciky CH0, ric 3aHeceH0 HaualbHOe SHAYCHHE NEPCMEHHOH.

53, Wenenyte <OK> 1 nocqoTpets Ha pesynstat noadopa, 0ToOPAKEHHEIA B 1Ha-
NoropoM okHe « Pesynstarsel noabopa napasmerpans.

54, Hamate <OK>, utob COXPAHHTE NOAYUCHHBIC THAMCHHA.

55. MNosTopute pacver n.n. 49-54, zanas Apyroe Hauatsinoe sHaveHue 8 suekine CH0.
CORNATH I Pe3yNLTATH BRUHCIEHHE?

56. Baectu B avcliny H5T saronopox «[ToHck petienndy (BHIPABHHBAHNKE N0 NCROMY
Kpan).

57. Baectn B suchiky H39 Texer axs, 8 B auedxy 159 - aFi{x)»,

58. 3aneetw B Avciky HE0 navansHoe 3IHAYEHHE NEpeMennon (HanpHsMep, Holk),

59. Baectn B aueiiky ctoabua 160 gopmyny a=HG0*HG0-4*HE0+34.

60. Nare komanay «Cepancs = «[ToHCK pelIen sy,

61. B noge « YeraHoBuTh LEAeBYIo A4eiky» yraaTe auciiky 51360, p kotopoil 3ane-
cena thopyyna, B none «Papnoils YETAHORKTE winagennio Ox, B nose «Hivensn
Aueiikuy yrazath sueiiry SHS60. & none «Orpannyennsy YCTAHOBHTE B3 Orpa-
HHyeHHa «SHE60>=09 u SHS60==1,2n.

62, Hamats kHonky « Buinoauutes. [oasutes coofienie, 4To petienne naiinedo.

63. Hawate kHonky <OK>, peivibTaT DVAET NOMEuieH B padoiMi AHCT,

64. lNosropute pacuer n.n. 58-63, 3anas apyroe HavaneHoC 3HAYEHHE B Auelike
H60. Cornans am pesysTaThl BRIMHCACHHAT
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27 Jadasi MaKCUMUETARUN HPUOLLTIE BPEORPURITING

Ounoil 13 pacnpocTPaseHibIX IKOHOMHYECKHN SUIAM SIACTCA H1a43 MAKCH-
MM3ALMK NpHOLIK npeanpusTis. Hisectno, 4o Sanancosas npuiLiL ecth pasin-
Ud MCHIY BRIPYUKOH ¥ 3ATPATAMH 1A NPOWIROACTRO BpoavEinn P=N-Z B obues
CAYHAC BMPYYED OT PEAIHIALHN NPOAYKIHH MOXET OBITh NPEACTARICHA NOJHHOMON
2-§ crenenu o1 KoanuecTRa npoaykuHe N=a,0+a (. HetmnelinocTs MoseT OmTh
CBAJAHA € TCM. YTO B YCIOBHAN MOHONOTHME LCHD SAHHHLEL NPOAYKIHE & MO®ET
YMEHBIIATHCA € POCTOM KONHYCCTHI BRINYUIEHIOH npoyvkimy O
k=ag+a,Q (a,>0, a<0). B cBowo ouepeas, dyikuna 3aTpar MomeT GuTh NPeIcTan-
nena noawnoMos 3-ii cenenn Z=h,+b,0+b.0° +5,0F. KyGuueckan HEHHEHHOCTh
MOKET ODBACHATBCH TCM. UTO NPH NPOHIBOICTEE MANOH APTHH TOBIPOB WATEPREN
OHICTPO pacTyT. 3a1eM ¢ pocToM 0 TEMN POCTA HAICPKEK YMCHLIIACTCH, HO N0 10C-
THHEHHH HCROTOPOID KPHTHYECKOTD 3HAMCHHA () HAYHHACT paboTaTe ciakon viu-
BAKOWIEH OTIA4HS, B COOTBCTCTRHH ¢ KOTOPBIM HIICPAEN BIORL HASHHAMOT PACTH Ye-
KOPCHHBIMH Testnasmu. [pubuas maccumansia, koraa dPA0 = 0. C nomolseo nase-
Ta Excel pewmm aanuyio sanady, nonsaras  sananieisae kosfduument: by, = 10,
b=1 b=-01 b,=0.0f, a,=35, a,=-0]

lMNocaenosarensHocTs AccTEH npH peanuiaumn s nakere Excel (puc. 6):

I OdopMiTh saronosok B cTpoke | «MakcHMUIana npHGaums.,

2. B aueiikn A3, B3, C3, D3 u E3 3anucate 3aroio0sxm PRAOE = COOTBETCTREHHO (),

N, Z, P, u dP/dQ).

3. B auedikn F3, F4, F5, F6, F9, F10 3anucats naseanus kodddHUHEHTOB - co-

OTBETCTREHNO by, by, by, by, a4, a,.

4. B auelikn G3, G4, G5, Gb6, G9, G100 sanucare wadenus KOMPHHUHEHTOR -

cooteetcTRenno 10; 1; -0,1; 0,01; 5; -0,1.

5. B aueiiky H5 specn Texer «Hanepain Z=b0+bl*Q+b2*Q 2+b3*Q In

6. B sueiiky H6 specti Texer «Bupyuka N=al*Q+al *Q*2n

7. B aueiiky H7 seectu Texct «lIpuisias P=N-Z»

B. B auveiikn Ad 1 A5 BECCTH NEPRBLIE B2 IHANCHHA aprysenta = 0w |,

9. BuiaenwTs aueiikn A4-AS H NPOTALMTE PAIL TBHHBIX 10 KOHEMHOTO THAMCHHA
(21}, yOeauBuwnce B NPABHILHOM BHICTPAHBANHH APHGMETHYCCKOH NPOTPECCHN.

10. B auelixy B4 ssecti dopmyny a=A4*SGE0+AL*AL*SGS 100,

11, Cronuposats dopsyty HA OCTANLHBIE WIEMEHTH PAAL, HCNOALIYA IPHEM NPO-

TackuBanua. B unteppane B4:B25 nonyuen paa pesyasTatos BEIMHCAEHHA BIPYHKH

NIQ).

12, B auciiky C4 pocctd dopMyny «=SG53+A4* 5G4+ A4* A4 SGS5+ A AL AL

SGS6w,

13. Cronuposate GopMyay Ha OCTATLHEIC WIEMEHTH PAIE, HCNOILIYA NPHEM Npo-
TackHEanna. B wntepeane C4:C25 nonyuen paa pesviabTaToR BLIMHCICHHA Wi-
nepwex Z(0).

14.B sueiiny D4 spccrr dopmyiry a=Bd-Cdy,

15. Cronuposate GopMy/ly Ha OCTAIBHBIE VIEMEHTH PAIA, HENOIKIYA NPHEM Npo-
Tackupanna. B unreppane D4:D25 noayueH paz pesviuLTaTon BBUHCIEHHA (K-
Greann PG,

16. B aueiiky E4 ssecru dopuyny «=(SGS9-5GS4)+2*(5GS10-5G55)*A4-3*5GS6*
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Ad*Ady,

. CronupoBath GOPMYIY HA OCTANLHEIE VICMCHTE PRI, HCNOALIYE TPHEM Ipo-

Tackupanua. B wntepsane E4:E25 noayuen paa pesyasraros seiancaenns dP/dQ
QLA paznHYHB 3HaYCHi Q,

HEMOIRIYA COOTRETCTRYIOLIHE PAIL JaHHbBIX.
. locTponTte na otaensnoi auarpamme 3asucumocts dP/AQ ot Q. Touka nepece-
yeuua rpaduka ¢ ocwpo abcuMce AaeT Iuavenne (), COOTBCTCTRVIONEE MaKcH-
sMansHOH npubean (arossli MeTOR).

. MocTtpouTs Ha oanol awarpamme rpamkn sancumoctedl N(Q), Z(Q) u P(Q).

Al B e e T ] T Y P e J [
1 ! | MakcHMH3IaUHA NPHELINK
2 | |
3| o N z P |dPiga] bo 10,
4 0 0 10 -10 4 1 1
5 1] a49] w091 -s01] 297 b2 0,1 Mazepeon | Zeb0eb1"Qeb2"Q 2¢b2" 03
L] 2| 96| 1168 -208] 388 b3 | 0.0 Bupyea | Ne=al'Qes?"Q"2
T 3| 149 1237] 1.73] Aama Npuains. |P=N-Q |
] 4] 184] 1304 538 352 |
9 s 228 1375 875 325 a0 | & | R I
10 6 264] 1456 1184 282 a «0,1
i - —
:; ;i 3;} ::‘g :;':: ;:g:'} |+I-’iu|,ipunm —8— Biipyana =de=Mpefisne | i
13 al 3e9| 1819 1871] 1571
14 10] 40 20 20 1
| 15 11| 429 2221] 2086 0,37
18 12| 456] 2488] 2072] 032
17 13| 481 ze07| 2003] -107
10 14| s04] 3184 1856 188
19 15| S25] 3825 16,25 -275
20 16| 54.4] 41,38( 1304] -368
21 17] s6.1| 4723 887 -467
» 18] 576 5392 36B] 572
Fl 18] 89| 6149] -2.50 -683
24 20] eof 71O -10 8|
2% 21| e09| 79.51] -1861] -8.23
] e
Fil
E 1
o] | H
30 { 1
4l a
n .y
o H
34 1
“ .|-|
# -
AS - |

Puc.6

3. UnclieHHBIE METOL! PELUEHHS CHCTEM JIHHEHHBIX ypaBHeHi

A 1. Mocmanoska sadauu
Nana cverema n anreOpanieckns YPABHEHHH ¢ 71 HEHIBECTHEIMM!
ayx +a,x, 4. +a,x, =b
Xy, + @y Xy + . d, X, = b,

(1)

@5 +a,.x, +. +a, x =h

DTV CHCTEMY MOKHO 33ITHCATE B MATPHYHOM BHae: Ao X' = §

Ay My @y X b,
a3, .. i x b
A’: 21 Iz s : X= 2 ; .H= 2
a, a a X 2]

al nm A L]

rae A - kpanpatHan Matprua kospduurenTon, X - sekTop-cronfel HeHIBECTHLIX,
8 - pexrop-cronbel ceoBoaHBIX YIEHOB,

YucnenHsie METOOEI PCIUCHHA CHCTEM NHHCAHBIX }'pﬂ.BHtHHﬁ AEfATCA HA NpA-
MEIE H HTEPALHOHHBIE. I'lepnue HCMOALIYIOT KOHCMHBEIC COOTHOLWICHHA 108 BbIMHC-
JeHHA HEHIRECTHRIX. I_IpHHEp = MeTon I‘a}'cm. BTﬂpHE OCHOBAHB HA MOCNEI0BA-
Tefbibx npabadxennax. [Ipusvepst - METOA NPpocToi HTepaunu 1 MeTon efinens.

3.2, Memod Naycea

MeToa 0CHOBZN Ha NPHBEIEHHH MATPHLE CHCTEMBL K TPEYTONBHOMY BHIY. 370
AOCTHTAETCA NOCNENOBATENLHEIM HCKIIOYEHHEM HEHIBCCTHEIX W3 YPABHCHHIA CHCTe-
Mbl. CHEYaNa ¢ NOMOILLIY NEPEOTD YPARHENHA HCKMIOYMACTCA X; H3 BCCX NOCAEIYH-
UMK ypasHeHHil, 3atem ¢ MOMOLULID BTOPOrO YPaBHEHHA HCKIIMACTCR X, H3 noche-
AYIOWHX H T DTOT NPOLEC HAILIBAETCA NPAMEIM X040M MeToaa layeea w npo-
JIOMMASTCA 10 TCX NOp, NOKA B IeB0i YacTH NOCNEANErD A-I0 YPABHEHHA HE OCTa-
HETCA THLIE OHH MASH ¢ HEHIBECTHMM X,. B peayasTare npaMoro X01a cHcTeMma
MPpHHHMAET BHA:

X+ aye+ o+ ax,= b
o e

X, + .t oayx,= b @
x = b

Ofpatheil xon Metoga Maycea coCTONT B NOCNEN0BATENLHOM BEIMHCACHHH HC-
KOMEIX HEHIBECTHRIX, HAYHHAR C X, H KOHYAaR Xy

1.3, Memod npocroil umeparian u memod 3eidena
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Peuienne cHoTem JHHCHHBIX YPABHCHNA © NOMOWEIO HTCPAHONHBIX MCTO/I0R
CBOCINTCR K Chenyiomesy. Ju1aeTcs nasaibHoe NPHOANACHIC BCKTOPG HEWIBECT-
HELIX. B KQUECTBC KOTOPOIO 00U REIOHPAeTCR HYNEROH REKTOp:

.r:"’ rl;ul =...=.'I.':rm En‘_

Jarem OpranMIveTeR UMKTHYCCKHH BRIMBCAHTCABNBIH NPONECT KasABE 1HED
KOTOpOID npeacrasaser cobol ogny vTepaumio. B peynetare kasaodl wrepausu
MOAYYACTCR HOBOC IHIMCHHE BCKTOPa Hen3secTHeX. HTepaunonnwi nponecc -
KallMHBACTCH, CCIH LA KQ#I0R - KOMOOHCHTb BCKTOPE HEHIBCCTHRX OYICT Bhi-

NOJIHCHD YETHOBHE

i — "!f-‘.: (3

]

e k- HOMED HTCPAIHHA, E = 3ANANHAA TOYHOCTL.

HI’.‘;J:D'I’.‘TETHU!-'I HTCPAUHOHHBIX MCTOIOR ARIACTCH MECTRKOC YCIOBHC CXOOHMO-
€TH, JINA CXOAHMOCTH METOIa HedDXOANMO W A0CTATONHO, 4TODM B MaTpHue A ad-
COOMITHEIE IHAUCHHA BCCX JHAMNDHAINBHEIX WICMCHTOR O DoLIe CYMMBI MOIY-
JCH BCCX OCTAIBHEIY AEMEHTOR B COOTHETCTBYHOLICH CTPOKE:

.| > Elﬂl (4)

Ecan yeioBHe cXONHMOCTH BHINOHEHD, TO MOKHO OPraHW3I0BATE HTEPALHOH-
Huil mpolece, dandcas cuereMy (1) B npusedennos suae. Tpu atom enaraesie,
CTOALUHE HAa rIARHOH JIHATOHAH IIGWHP}"IUT'ER H OCTANOTCH CACHA OT IHAKA pABCH-
CTEa, 2 OCTANLHEIC NEPCHOCATCA B NPpaBy 4acTh. ﬂ;]i METOAA IIpO-C'I'GR HTCpalHH
NpHBEACHNAA CHCTEMA j‘pﬂE}ICIIHﬁ HMCCT BHIZ

ol [b. {a e ta ")yﬂ'
13 Iir " i
(3] Pk-13 1l -1
X, [b (anx +...+|‘]1‘ . ]ll"ﬂ'u

e [b —(ﬂ_,x'f 4o ta,, a0 ]f'a'm

Oravune metoga Jefinens o7 MeToa NpocToll MTEPALHH JAKIHMACTCA B TOM,
HTO NPH BREMHCICHHH OYCPCAHOre NpHBAHREHHA BEKTOPE HCHIBCCTHRIN HOMOIBIY-
IOTCA YAKEe YTOUHEHHEIE THAYCHHA HA ITOM KE WANe HTEPALHK. 7o obecneynsaer
Gosiee GRICTPYIO CXOAMMOCTE MeToa 3eiiaena. [Ipupenennas cuctema YparHeHwi
HMECET BHIL

(3

.t':“=[b| '(ﬂ':;--"lzi U b aX :J. ”}l{ull
.tf*:[h:—{u:,r, R A ")ya.:

1k} [k ik}
X, =[1L-{ﬂ X+ +fr.....)3/ﬂ,.

(6)

F.4. Peanwzanun & naxeme Excel

B EauecTRE NPHMEPA PACCMOTRHM CHCTEMY YPRBHEHHH:
Ox, —2x, +x, =8,
X, +dx, —x, =06,

—x +x, =3, =-8

Jlanuas cHCTEMa YVIORIETBOPACT YCIOBHI) CXOAMMOCTH H MOMET GhiTh pelieHa

KaK NPAMLIMH, TAK H HTEPAUHOHNEIMH MeToaavi. TNocheaosatensnocts aeficTruii

(pue.T):

|. OdopsuTe 3aronosok B cTpoke 1 «UncaenHsie METOAR PelIEHHA CHCTEM THHEH-
HBIX YPaBRHennimn,

2. B obaacty DI:HG sRecTH HOXOAHKIC JAHHBIC, KIK NOKAIAH0 HA PHCYHKE,

3. Beectw m aveiiky F8 texct saronoska «Metoa Fayecans (BeIpaBHHBAHKE N0 HEH=
Py ).

4. Cronuponate wexoanele aandee E4HG6 s obnacte BI0:E12. Dro - mexoausie
AEHHME 108 npAMoro xofa Metona Dayeea, OGo3nauns CoOTRETCTRYIOWNE CTPO-
ki ALAZ u A3,

5. MoaroToBHTE MECTO ANA Nepsore npoxoaa, obosnauns B obnacty Gl0:G12 na-
3sanua cTpok B1,B2 u B3,

6. Breetn B aveiiky H10 dopayny «=BIO/SBE10w, Cronuposare a1y dopmyny wa
auedrn K10, D70 - nopmuposka na kosddgrusenT &,

7. Beectw B suciiky H11 dopayny «=B11-HI0*SBS1 1», Cronupopats a1y dopay-
ay va aueiisn THEKTLL

8. Beecrw B suciiky HI12 dopuyay a=BI12-HI10*SB$12», Ckonuposats 31y dopay-
oy Ha Auedirn [12:K12.

9. [MoAroToBHTE MECTO AA8 BTOPOTO Npoxona, ofoznaune B obnacti Ald:Al6 na-
ssatua crpok C1, C2 w C3.

10. Baeern & aveliky B4 gopmyay «=H10». Cronuposats 3Ty dopMyny Ha R4MCHEH
CI4:El4,

1. Baecru B aueliky B15 dopuyay «=H1 /3151 1». Cronuposate o1y dopayay wa
aueiien C15:ELS.
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12. Beeerw B aueiiky B 16 dopsyay «=H12-B15*8515 12, Cronuposars 31y dopayay

na aveiikn Cl6:E16.

13. MoaroTosnTs MECTO 1718 TPCTLEIO Npoxeaa, oboinaums w obaacn Gl4:G16 wa-

3RAHMA cTpok D1, 12w 3.

14. Brectd B aucixy H14 dopmyay «=B14s. Cronuposars o1y dopuyay Ha sucixn
H4:K14.

15. Bacern s aqciiky H13 gopyyay «=B15». Ckonnporats 2Ty Gopsyay na aqeikn
115:K15. )

16. Beecri B auciiky H16 dopmyay «=B16/SDS 166, Cronuposats 37y GopMyy 11
auciien [16:K16,

17, NoAroTosuTs MecTo 118 obparioro xoaa Metoaa ['ayeca, seena o avciikn BIE.
E18 # HI% coOTBETCTRYIOWIME TERCTHE wX3 =0, ax2=n n ux]=n,

18. Boecrn B avelixy C18 dopmyay a=K16s, [oayums snauenue nepeseninoi x3.

19. Beects B suciiky F 18 gopsyny «=K15-J15*K 6%, [loayuns snaqcHie nepesMen-
Hoi X2,

20.Beectu & auciiky 118 dopsyay «=K10-1IT0*F18-J10*C18x. Tlonyuns snanenue
nepesettod xl.

Z1. Beecty B Aveiixy F21 Teker saronoska «Meton npoctoil MTEpaliiiy (BhIpaBHH-
BAHHE 10 LEHTRY ).

22. Beecty B aueiicy J21 TekeT we=» (BLPaBHHBANKE N0 NPABOMY KPAHD),

23. Beectw B ascixy K21 snavenne tounocty e (0,0001).

24. D6o3naunTs B obaacTi AZ3:AZS HaIRAHWA NEPCMENHBIN.

25. B ofnact B23:B25 100470 HAYAIEHIIC JHANCHHA NepeMennLIx (Hy M),

26, Brectn B auciiky €23 dopayny «=(SHS4-SFS4*B24-SGS4*B25)VSESn. [loay-
HHM IHAYEHHE NEPeMEHHOR X1 na nepeoil hrepaixy.

27. Bueern B aveiiky C24 dopmyay «=($HS5-SES5*B23-5GE5*B25VEFE50. [loay-
MMM IHAHEHHE MEPCMEHHOH X2 Ha NepBOR HTEPalkM.

28. Boectn B aveiiy €25 dopmyay «=(SH$6-SES6* B23-SFS6*B24)/8GE6x. Tlony-
YHM IHAYCHHE NEPEMCHHONR 33 Ha NepROl HTCPALHK.

20. Bpecth B auciiky (26 dopwyay «=ECTIH(ABS(C23-B23)=SK$21:" "
ECIIH{ABS(C24-B24)=-5K$21;" “ECJIH{ABS(C25-B25)=5K521," g
“kopHi")))r. O - NPOBEPKA HA AOCTHMENHE 3A1AHHOIN TOUHOCTH {npH ¥TOM ne-
yaraercs cooDIIEHHE « KOPHH» ),

30. Braeants axanazon C23:C26 w ckonupoatk cro a0 cronbua K. wenonssys
npseM npoTackuBaind. TIpH NOARICHHN B CTPOKE 26 cooDIIENHA «KOPHHS COOT-
BETCTBYIOWHA cronfen GyacT concpwars NPUOIMACHHBIC IHAUCHHE NEPEMEH-
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3

32,
33
34,
35,
36,
37
38,

39,

41,

42,

2

HBiX x|, X2, X3, KOTOPBIE ABAROTCH PEUICHHEM CHCTEMB YpaBHeHHi © IANaHHOH
TOYHOCTRID,

- B oGnacti A2T:K42 nocTponts amarpamsy, NoKassBaionyio npoiece npHiaM-

WEHHA 3HauenMil nepemennnix x1, ¥2, x3 & PEWCHHIY CHCTEMBL JIHarpanisa
CTpouTes B peuMe « padmie, rae no ook abcuHee oTKaaIsBICTCS HOMEP HTE-
pay.

Beectu o oauefiky F43 teker saronoeka «Meton 3efiaenss (BLIPABHHBAHHE N0
LEHTPY ).

Beectn B aueliky J43 Teker we=» (BuIpasHubanme no NPABOMY Kk},

Brectn B aueiiky K43 snauenme tounocty e(0,0001),

Ofo3tiaunts B obnacTi A45:A47 HasBaHua NEPEMEHHBIX.

B ofnactu B45:B47 3a0aTh HAMLTEHEIC SHAYEH HA MepeMeniLIX (HyaH).

Brectu B sueiiky C45 dopmyay a={$H$4-5FS4*B46-8GS4*B4TVSESSs . [ony-
HHM 3HAYEHHE epemennoii x1 wa nepsoli wrepaumnn.

Beects B suciiky C46 dopmyny «=(SH$5-SES5*C45-3GS5*B4TVSFS5y. [Tomy-
HHM IHAMCHHE NEPEMCHHDA X2 HA NCPBOR HTEPaLHM.

Biectn B sueiicy C47 dopmyny «=(SHS6-SES6*C45-$FS6*C46)/5G56n, Mony-
HHM IHAYCHHE nepeMennoi 13 ua nepeoil HTepaumm.

Beectn s muciixy C48 dopmyny «=ECIIM(ABS(C45-B45 =EKE43;" o

ECIIH{ABS(C46-B46)=>5K$43:" "ECIIH{ABS{C47-B47)=5K%43;" " "kop-
HH" ).
Britenute ananason C45:C48 u ckonmposate ero ao croabua K, HCIOAB3YA
NpHeM NpoTackHBaiua. [Npu nosenenun B ctpoke 26 cooBulenns #KOPHHE COOT-
BETCTRYIOWMHA cTonGen Gyner conepwars npubimkeHnbe IHA4CHNUS NepesMeH-
HEX X1, x2, x3, KOTOpLIE ABAAIOTCA PELUEHHEM CHCTEMBI YPABHCHMA ¢ JATAHHOR
TOUHOCTLIO. Brano, 4o meton 3efnens cxoautea GucTpee, yem MeTon npoctoii
HTEPALMH, TO €CTh JANAHHAR TOMHOCTL 31CCE NOCTHIAETCH 32 MeHbluee YHCD
HTEpalMi.
B obnactn A49:K62 noctponts anarpamwy, MOKAILIBAOIY 0 npoLece npuiam-
WCHHA IHAYCHHA nepeMennux x1, X2, X3 K peleHHIo cHETeMB. Nuarpasima
CTPOHTCA B peskume «l padmks, rie no ock abeumee OTKNAILIBAETCA HOMED HTE-
PalHu.

I8, Pewenne radaun Mexcompaciaesoce datanca (Modens Jeonmbesa)

{ICHOMH MHOTHYX THHCHHBIY soaenei NPOWIBOICTEL ABTACTCA CXCMA MEWOT-
pacnceoro Gananca. H,.'.'ll:ﬂ METOOA BNEPBLIE B ABHOM BHAC Owina EqJOp!-'I}'.'IHpﬂBHHﬂ B
paboTax COBCTCKHX IKOHOMHCTOB B 20-X roJax H NoAYHHIA 3ATeM PAIBHTHE B TPY-
nax B.B JleoHTheBa N0 WIVHEHHH CTPYKTYPH aMepHkanckoil »xonosmukd. [peano-
TR HM, YTO ﬂpUH:im:lf,‘.‘TEl.‘.HIlHﬁ CEKTOR HAPOHOrO XO3AfACTRA pﬂ]ﬁHT Ha A OoTpac-
e, HPH‘IEM Ka#/1ad OTPac/ik BLINYCKAET NMPOAYKET TONBKO OIQHOTD THIRE, a Flil.'.iilbll:
OTPAciH BHNYCKAOT PE3HBE NPOAYKT. KpoMe Toro, B Npouecce NpoHIBoIcTEa
CBOSTD BHAA NPOAYKTA KAAI1AR OTPACHE HYHIAETCA B NPOIYKIHH APYIHX OTpachei.
B kavecTre NpHMEpa PACCMOTPHM YIPOLLEHHYID MOJENE MEKOTPACICROIO Garanca,
NMpEATIEras, 4To IKOHOMHED CTPaHLl COCTONT W3 3-x UTFIEC.'IL‘H {ITNHII:JIIL'IEHH'I'H.“TH,
CENBCKOMD XOIRRCTEA H TpaHcnopTa).

Breaes cneayioime of03NAYEHHA ) - KOHEYHENT CIPOC HA NMPOIYKUHIO -7 0T-
PACiE, X; = BRINYCK NPOAYKUHMK [=H OTPAca. ¢ - JOO% NPOAYKIHH OTPACIH §, No-
TpeQneHHOH B NPOLECCE NPOHIBOACTEA NPOIYKUKWY oTpachu j. B aTom cayvae B co-
OTBCTCTEBHH © MOJCEBRY JleonTeeBa HMECM CACAY MUY HY CHETEMY JHHCHHBIX ¥ pasHe-
HHi:

‘rl = lrll""’l +r|2x! + |:‘-:r.".'-J + -!"II »
Xy SCu0, 0N 0N, + Vs,

Xy T CyXy T 0N, -+ Cply T ¥y

3anava COCTOMT B HANOWICHHH HEWIRCCTHRIX X|, X2, ¥y OCTANLHLIE BENHYHHEL
CUHTAOTCA IATAHHBIMH, 3aMCTHM, UTO BCC KOMPDHUHCHTR C;) HIMCHAKOTCA B Npeie-
nax o1 0 a0 0,3, o odecneyuBaeT CXOIHMOCTE NPH HCNOILIOBANHH HTEPAIHOHHEIX
METO/I0E.
MocneaoBaTeAbHOCTE AEACTRHA NpH peanHsang Moaend B navete Excel ¢ ne-
NoNEI0BAHHEM METOIA NpocToi wTepauuy {(pre. B).
I. Beectu B auciky H1 Texer zaronoexa «Moaens Jlconteesayr (BHPABHHBAHKE N0
HUEHTPY ).
2. Breern B auciiky H2 teker aflannpies (BuIpaRHHBIHKE NO LEHTPY).
3. B obnacti F4:J7 BpecTH HCXOAHBIE AAHHBIE KaK MOKATIH0 Ha PHCYHKL,
4. OBonaunTe B obmacTi ADA L2 noMep wTCpanHn & M HAIBAHMR NepeMeHnux x|,
X2, x3
5. B obnactn B9:B12 3anars Hauanbise 3H3YeHHA NepeMenibix (Hyan).
6. B auedky C9 prectd 1, BeaenuTe suefikd BY v C9 H: HCNOABIYA NPHCM 1IPOTAC-
KHBAHMA, 3AN0AHKTE Al a0 cronbua O,
7. Beectn B aueiiky C10 dopumyny «=(SI55+5HESYB11+SIS5*B12)( 1-8GE5 . [lo-
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Y HHM SHAMCHHE NepeMeHnod x1 wa neproi HTepaimy,

8. Beceru b avekicy C11 dopsyay w«={$I56+5GE6*B10+$1S6*B12)/( 1-SHE6 ). [To-

AYHHM 3HAYCHHE NepeMennod x2 Ha nepsoi wrepaiim,

9. Buectw s suciiy C12 dopmyny «=($I$7+SGST*B10+SHS7*B11)/(1-$I1$7)». IMo-
AYHHM IHAMCHHE MepeMeHnoil X3 na nepeoil HTepauny,

10, Bugeawts amanazon C10:C12 u CKONUPpOBATE ero A0 cronbua O, wenoiwiya
NPHEM NPOTACKHBAHHA

1. B ofnactu A14:033 nocrpouts auarpammy, NOKAIBBAOIYIO NpoUece npHiaH-
HCHHA 3HAYCHHE nepemennwx x1, x2, x3 K pewennio cHeTembl. Inarpamma
CTPOKTCE B peanme « Toueunasn, rae no oc abeumce OTKNAALIBAETCA HOMEp
HTCPALIHH.
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4. Hurepnonaiiia o annpokcHMauns GyuKumi

4.1, Mocmanoara 1adaut

B3 AHCKPETHMC MOMCHTR BPCMEHH X, X5 ..., Xy Gpin POREICHR HIMCPLHNA
HekoTopoi duinueckol BeandHHb Y, PeavieTaThl IKCHCPHMUHTR NPCACTARICHEL B

Tabnuue,

- Tabnuna
X [ 2 [ 3] 4 | s ]
_I'_ . N I e ___i_ _____
Y IR 1 s | 2 | 3
. | N — -

TpedyeTea ONpene/iT: IHAYEHHA GHIHICCKOR BEIHYHHBL HA BCCM BPCMEHHOM
HHTEPRANE X< =X< =X, 3

Janaua onpeacaeina IHavernil dHIMMecKol BEIHUHNE HA BCEM BPEMEHHOM
HHTEpBAJIE CBOAMTCA K 3anaye o npubnusennn dynkunn Yix), Sananuyio Tabanuei

dyuxumio ¥ix) samennm na dynswno fx; a;, ....a,) takum obpazom. ytobe oTkio0-
nenwe dynkunn Yoo ot npubawsarowmeil dywkunn fix; a, ...a,) na yxasanuom
MHOKECTEE X, X5 ..., X OBL1O HauMenbiids. TIpn a1om dynkimea fix; ap, ...a) 8

oLy CIYYae HAILIBAETCA annpokcHMEpyioned dynkunei. Ecin napaserpel day.
ul, ONPELENANTCA W3 YCI0BMA coBnatenns dgyukunn Yo w npubammaowed
yHKUMH B TOYKAX X, X2 ... X, , T.€. H3 YCAORHA pasencTsa fix; a,, ceeily) = ¥y, TO
takyio dynkumo v, ay, ..a,) HasLBANDT HRTEPIOANPYIOWLEA.

PaccmoTpiM caydad nxneiinoil, keatpariynoli nurepnoasumn u obwmil ciy-
qail MHTEPnOAHPOBAHMA noaunoM (o) =agtax+... +i2,t" CTCIICHH M, @ TAKKE Bbl-
NOANHAM SNPOKCHMAHID JA0AHH0R IKCICPHMEHTLILHOR JABHCHMOCTH IOIHHOMOM
1-0#i cTeneHu.

Jls pewenns 3anaun GyaeM HCNoNEI0RATE BOIMODMHOCTH, MIPEIOCTARIACMEIL
iekTpoHHbIME Tabanuamu Microsoft Excel. Mepeneces uexonnyto rabauuy osxcne-
PHMEHTANBHEIX JaHHbx B pabounil awer knurn Microsoll Excel ana onpeaenenno-
cTi pacnonarad B aacikax A3 F4 (cm. pue, 11)

4.2, [Tunetinan uHmMepRotayua,

B cayuae AMHEHHOMO HHTEPNONHPOBANKA HekoMas dyHKuna fix) npeictasia-
et cobOH NOMANYIO THHHI. YPIBHEHHA KAHA0r0 OTPEIKA JOMAHOH ONPEIEnioTes
W3 YCAOBHA TMPOXORIICHHA NPAMOH YEpes JaHNYI0 coceqmion napy touek. Hanpu-
sep, HenspecTHee KoMpDHIMEHTB! da @) YPABHEHHR NPAMOR V=aghad X, NPOXOIA-
wiEH Yepes NepByIo W BTOPYIO TOMKH, MOMYT OBITE HaliCHB H3 CHCTEMBL THHERNBIX
ypasneHwii:
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Y =a,+ayx,
_1.': = ﬂu +H|I:

lMeproe ypasHeHHE CHETEMEI - 3T0 YCMOBHC NPONORACHHA NPAMOA 4epes Touky
C KOOPAHHATIMH (X)), BTOPOE YPABHEHHE - yCnomHe MPOXORIEHHA NPAMOH Yepes
TOMKY € KOOPAMHATAMH (X)), Takum ofpazom, 3a0a4a HANOKICHHA HCKOMOI
dhynkunm, onucrBaomed atannyio TalMYNYIO JABHCHMOCTL B CAYNAC THHERHOM
HHTCPIONWPOBAHHA CROAHTLCA K HAXOEICHHI) }'pﬂﬂllt.’:lil'lﬂ NpPAMBLIX, COSAHHANILIIHX
ToukH 12, 203, 3u4d, 4u 5 cooTeerctBeno,

Brnoanum  aunelinyio  mutepnonsimo CPEACTBAMH  SNEKTPOHHBIX  Tabaui
Excel. [lns 91oro swavane noctpoum rpadmk 3anannoii IKCHEPHMENTANLHON 3aBMH-
cHMOCTH. Jlns toro Gyaem wenons3osats Mactep aMarpams (oM. Knonka Macrepa
ARATPAMM Ha NAHENH HHCTPYMENTOR CTaHAaPTHAS MM NYHKT Menio Berapka - na-
rpavma). IKCNEPHMEHTATBHBIC AaHHbe GY.aeM 0TOBPOKATL TOUKAMH, IR STOMO Ha
nepeos ware Macrepa anarpass neofxoamnmo BUOPATE TOYCUNBIA THI IHArpAMMEL
M Haware HA Knonky <[lanee>. Ha sropom ware Mactepa anarpaMm neoBxonsyo
nepefith Ha skaaaky Paa v 100asHTh paasl danHBIX, No KOTOPLIM OYIeT CIpOHTRCA
Anarpamma. JLaa 31oro neofxoaMMo Ha%aTh Ha KHONKY </loGaBHTL> i 3ATEM BBECTH
3nauenns X u ¥, cooTeercTyiomme aannomy paay 3nauen:ii, B cayvae aMueinoi
HHTEPNONAUNH Mbl HMEEM YETRIPE P2 daHnbx: Pajl opmupyeTca u3 Koopaunar
Touek 1 W 2, Paal - u3 koopaunar touex 2 w 3, Pand - uz KOOPGHHAT ToYek 3 1 4,
Paad - u3 xoopaunar Touek 4 u 5. Paccmotpim Gonee noapotHe popMHposanne Pa-
na 1. [lmanason smavesnii X u ¥ {aueiikn, conepuauime KOOPIHHATEL X B ¥ Todek | o
2) MomeT OuITE YEA3aH © NOMOWBI MAHHNYIATOPA MBIILE NYTEM NPOCTOre BhLACIE-
HHA COOTBETCTBYHLLETD JMANAIOHA AYeek (ECIH OKHO Macrepa nnarpamm saropa-
HHBACT HEOBXOOMMBIA AMANAION AYEeK, €ro MOWHO OTOYKCHPOBATE, YUETIHBLIHCH
"MBIUBIO" 32 3ArOA0BOK OKHA). PeavaLTaT npencrasien wa pue 9. [poeepete, Pan |
HMeeT 3natenns X - =Jluct] 1SBS3:8CS3, Inauenus ¥ - =Jluct11SBS4:5CS4.

Jlns Toro, utobu Havate Gopmuposanme Pana 2 HeoGXOMHMO HakaTs na KHO-
ky Jobasute. 3uauenua X u ¥ Paga 2 - 970 AHanaion syeek ¢ KODPIAHHATAMH X H }
rouek 2 u 3 (3navenna X — =Jluct1!$CS3:5D53, Inauenus ¥ - =luct1!SCE4:5D%4).
Ananoruuno dopsupyiores Paae 3 u 4.

Copmuposas paasl aannmx HeolXOIHMO Hamars Ha kHonky <[lanec>. B
TPEThEM OkHe MacTepa auarpasms Heo0XOAMMO yKA3aTE HAIBAHHE JNHArpaMMBL H
oceil, 8o Brnajke Jecenda chate dnamox JobGasums recendy W wakath Ha KHOTIKY
=l'otoso>. Ha paGouem aucTe 10mkHa nossHTseH Anarpamya, oTobpakarouas 3a-
JAHHYI0 TA0NHHH VIO 3ABHCHMOCT.

Jlanee 108 BEINOAHEHHS THHEAHOTO HHTEPNOHPOBANKHA NO JATAHHBIM TOYKAM
HeoDXOIMMO BRINONHUTL Mewio [uazpavsa - Jobasume suwuo mpenda, [yunkr
Huwazpavwsa npucytetayer s memo Microsoft Excel, ecim MOCTPOEHHAR NHATPAMMA
BRLACACHT - BOKPYT 0DJACTH AHArPAMMBL 10/%HA GhiTh YCPHAA PAMKL, CCIM ee HeT -
no oGNACTH IHATPAMMEL HEOGX0IHMO NIEAKHYTE NeR0i KHONKOA MuikH. B nos-
BHBIIEME okHe Jumn mpenda po sxsanke Tun neobxoanMo BLIbpare JTuweiinas,
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3aTeM NepeiTH Ha sknaaky fTapavempes ¥ VETAHOBHTE daakox Mokazwsams ypas-
Hewie na duazpavse w wamats <OK>. B pesyartate na anarpamsie ..'lumlc]m- nos-
BHTRCA NPAMAR THHHA, COCAMHANONIAR TOMKH | M 2 M ee ypasHenue. Jlanee HeoGxo-
AHMO CHOBA BMNOAHKHTL Mewro Juazpavwwa - JotGasume s mpelda, B0 BRIANKE
Tun B okowke fMMocmpoen wa pade weobxoaumo WENKHYTE MBILIKOH n.o Pan2 (cm
pue. 10) 4 npoaenatk Bee BLILICONHCANHBIC TeicTBNA. B pelyasTaTe Ha nuarpa-mr..
ADTAHA NOABHTECA NPAMAA, COSAHHAIOWAR TOUKH 2 1 3 W ee ypasHeHHe. -

AHLIOTHYHO HYRHO NOCTPOHTE JHHEHHBI Tpeua, venoussys Pan3 w Pand
Aannbix. Pesynwtar npeacrasaen na puc. 11,

4.3. Keadpamuunas unmepnroasyus

B cnyuae kpanpatHunoll MHTEPNONAUMK HCXOOHAR (YHKIHA JAMEHACTCR oTpes-
KaMH NapaGonbl, NPOXOAAUIHX MEPE3 TPH cOCETNMX Toukn. HewspecTHue koatdin-
UHEHTH gy, @3 B YPABHEHHH napaﬁonuy-a.,+a;ux+a_ut", npoxoaauei Yepe3 Toy-

KR C KOOPDAHHATAMH rxl-_,]-".l:.]r i".r;.y;.} H f.tjryﬂ MOMET OBITE HARACHD H3 CHETEMED ypas-
HEHHH:

Yy =a, +ax, +a,x’
Yy =y +a,X, +a,x;

Y3 =@y +a,x; +a,x,

Bunoanum ksaaparHyHoe HHTEPNOIHPOBAHHE 3A1AHHOA TaGnuunoi sasucH-
MOCTH, HENONL3YS BOSMOKHOCTH 2MekTpoHHX Tabnui Excel. flna storo neobxomu-
MO CHOBA NOCTPOMTE IPadHK IKCNEPHMEHTATEHOH JABHCHMOCTH, BhiOpas Touwe b i
THI AHarpamsel. [locieaosatensHocTs NoCTpocHua rpadHka aHanOrH4YHa npHBe-
McHnol And cayyad MHHERHOrO HHTEPNONHPOBAHKA, TONALKO B PACCMATPHBAEMOM
cyuae Heobxoaumo copMupoBath Toneko 2 pada aannex. Paal opMHpYETCH M3
Koopaunar Tovex 1, 2, 3; Pag2 fopmupyeTcs u3 koopaunar Touex 3, 4, 5. (Mposeps-
e, Paal - 3navenns X - = Jincr1!$B$3:5DS$3, 3navenua ¥ - =Jlucr! 1SB$4-$DS4:
Pan2 - Inavenns X - = Nluct 11$DS3:$FS3, Inavenns ¥ - =lluerl ISDS4:SF54). ’

lasee ans BrnoAHEHHs KBAZpaTHYHOTO HHTEPINOAHPOBAHHA [0 3ATAHHEIM
TouKanM HeOGXOAMMO BEINOAHHTE Meno Juazpavva - JoGasums sunwo mpenda, B
nossHBleMcs okue JTunur mpenda so srnanke Tun HEOBXOIHMO Bulbpats /Toruno-
Mmuanenas, Cmenews 2, 3atem nepeiitu na sraaaky Hapamempst v yeranosuTL dina-

28
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wok [lokasmeams ypaswenue wa ouazpavve o naware <OK>. B pesynsrare na aua-
rpamMMe G0I%HE NOABHTLCH napabona, COLIHHAILEAR TOMKH 1,2 1 3 ¥ ee vpasHeH K,
Jarem HeobxoaHMO cHoBa srnonnuts Memo [Juazpansa - Jobagume o mpei-
oa. Bo BKIAaKe Tun B okolike Hocmpoen #a pade HEODXOIMMO WETKHYTE MbILIKOH
no Pan2 W npozenats Bee ACHCTRHA, ONHCAHRBIEC BRILC. B pesynerarte Ha AHArpaMmMe
DK NOABKTECA elle o1a napabona, NOCTPOSHHAR Ha Toukax 3, 4 u 5 W ee ypae-

uenwe. Pesvastar npeacrasies na puc. il

4.4, Obuqud caywali ROAHNOMELIBHOZ0 EHIEPROTUPOSTINA,
Memod neonpedeennsix Kovufhnguenmos

Monntom  (ax) =gkt taer"  HAILBACTCA HWHTEPIOASUHOHHEM 18
naHHoi dyHEIHK f{X) €CIH B 3a0aHNbIX Toukax x; (i = 1,2,...,1) OH NPHHHMAIET TE e
HAUEHHA, 9TD W yHKuMA fiX), T.c. MMEET MECTO PABCHCTRO Ol =1x). WuTepno-
NRUHOHHEI TOMHROM, NPHEHMA0WHA B 3ATAHHEX TOMKAX XX, .. Xy TC HE IHAUC-
HHA, 4TO H ffx) Beeraa canscTeencH. CTENCHE HHTEPTIOAALHORHOTO NOAHHOMA ONpe-
JACNRETCA Kak m=n-1, rAe A = MHCAO IKCNEPHMENTANEHBIX TOMEK. Takum obpazom,
A8 JAHHOH IKCTICPHMEHTAINBHOH 3aBHCHMOCTH, cocToAuleH U3 5 ToueK, CTENEHE HH-
TCPHONHPYIOWIETD NOAHNOMA  pasHa 4, T.C. HCKOMAaR hyHKUHA  HMEeT  BHI
Q.ur’.r)=ug+a,.'t+u_ﬂ"+a3.t"+a,r*. Henzsectrrie kodbduuuenTil NOAHROMA dp dy, <,
@3, g MORHO ONPCICIHTE HI CHETCMB ypaBHeHHi

[ 2 L] 4
¥, =@y A%, X+ QX A,
) 4

Yy =@y + X, +a,%; +a,x; +d,x,;
_ 3 3 F
VYV, =@, + A%y 8, X, + 0, X + A,X,
2 F

Vo =y + @K, +ayX, +a,X, +ax,

_ 1 1 i
| Vs = @ + @, X + @y X5 + @ X5 + 8,

BLinoAsus  HHTEPRONSUHIO 3aannoil Talan4Hoi JaHCHMOCTH, HENOALIYA
CPENCTRA INEKTPONNBIX Tab/HLL Excel. Bravane cnosa noctpony rpadmk Tabananoi
JaBHCHMOCTH B hopme ToueuHol auarpavmel. [1pi NOCTPOCHHH rpadmka paa aan-
isix POPMHPYETCA YKAZAHHEM CPA3y BCEX KOOPAWHAT IKCTICPHMEHTATLHEIX TOUCK.
I'paik Mower GuTh nocTpoen Gonee GLICTPO, CCIH NEPE BHIIOROM Macrepa Jlna-
rpasM NpeABAPHTENLHO REUIENHTE IHANAION SUCCK SBE3:RF54.

HHTEpROAAUMOHHBIF NOMMIOM NOSTPOUM BLINOAHHE Mewo [luazpasa - Ho-
Gaeums aune mpenca. B nogsuewemcs okne Juwus Tpenoa B0 BEIANKE Tun sube-
pes [oamasuarsnas, Cmenene 4. Bo sxnanke [Mapavempst CHOBA NOCTABHM fpna-
wok [loxasmeanie ypasiene wa dnazpavwsie, PEIyILTAT NPSICTARICH HA pued 1.
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{unedinan uHmepnoasyus

y=35x" - 14,5x + 16

y=1,5x" - 12,52 + 28

y = 0,8333x" - 10,3330 + 44,667x" - 78,167x + 48

Puc. 11

e R

4.5 Annpoxcumauua @y

HMosnuos Qufx)=aptax+ .. +d.%" HAILIBIETCA ANNPOKCHMHDY KM JBAAHHY O
dyHKUHIO V(X), CONH OH MMECT HAHMENBIEE OTKIOHEHHE OT 3A1aHHOH pyHKUMH p1X).
MakcHManbHas CTenelh M annpoKCHMHPYIOWETD NONHHOMI, KAk NPABHI0, BOCTLA
IHAMHTENLHO MEHLILE SHCA IKCNEPHMEHTANBHEIX TOMEK. 38 MEPY OTKAOHCHHA No-
Nunoma Qulx)=agtax+ ... 3, x" OT YHELHEH ¥X) NPHHHMAIOT BCAHYHHY

5, =¥ [0.(x)- ye)F

(L]
rae Sy ecTh PYHKUHA OT HEHIBECTHBIX KONPPHUHEHTOR do, ), ..., dm KOTOPLIC HYH-
HO NOA0DPATL Tak. YToDE! BENHUHHA S, OBUIA MEHHMANLHOR. DTOT METOI HOCHT Ha-
FBAHHE METOA HAHMEHBLITHX KBAAPATOB.
ANNPOXCHMHPYEM JA1aHHY K0 TabAHYHYIO JABHCHMOCTE NOAMHOMOM - cTene-
HH. ANTPOKCHMHPYOUHIA Noansom GyaeT HMETh BHL Ofx)=ag+a;x. BeamuuHa

3
5 :E[ﬂ',} +a.x—yr.]:
i=l

AOMHHA GbiTh MEHHMANBIA, 3 SHAMHT, AOIKHO GbITh BRIG/HEHO YCI0BHE PABCHCTRI
HYIIHO BCCX €€ HACTHBIX NPOHIBOAHBIX, T.C,

185 <
Eaﬂ=§(ﬂn + ﬂ‘.f—}-'l]=['

1385 «
Foa = Lleorax =0

il

Takum obpasos, NONYHAEM CHETEMY W3 2-X THHEHHEIX YpaBHEHHI, NOIBONAIO-
i HafTH HenaBecTHBE KOMPHHUHERTE dg,

S‘ﬂu +ﬂ1i'r|' = ij’]

i=1 iwl

& i ]
HEZ":; * H,lel = Z}',--’-'.
=1 =l

Brinonsuy annpokcHMalHe nondHoMonm 1-0f CTeneHH, HENoIb3YA CPeacTea
anextponnpx Tabanu Excel. Moctpows rpaduk TaGananof sapnckmocty. Jlna storo
BHUIEHM BCHO TRDAHIY IHAYEHHH H MANCC HA 3TOM JAHANAI0HE AHCCK NOCTPOHM To-
sy o anarpasyy. Hekomblil annpokcHMpy1outni noAHHOM NOCTPOUM BRITOJIHHE
Mema Juazpamva - Jobasums mume mpenda. B nossuswescs okne Junus Tpen-
da Bo srenaake Tun auibepes Junetnan, so sknanke Napavemps CHOBR NOCTABHM
daawok [lokasusams ypasnenue na duazpawsie. Pesynprar npejcrasie wa pue. 12.
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4.6, ITpedenstonii @uatus & onmusMusagus
rrp:uﬁmu. widepxcex u ofvema npouzeodcmen

Bepuemes k 3aj1aue MaKCHMUIALUHH NpHOEUIH npeanpuaTs. MatemaTnueckoe
PEIICHUE JAHHOH JA044H CBOMTCA K MAKCHMH3AUHH GYHKUHH NpHGELTH
P=kQ-Z
DYHKUMA HMECT DKCTPEMYM, KOTTIA &€ NPOHIBOHAS PaBHA HY TR
dr _, dkQ) _dz
dQ g dQ
AHLIHI 3ABHCHMOCTH MEXY LEHOH NPOAYKTA H €10 KOMHYCCTBOM B AHHAMHKE
MO3BONAET BRbpath ans ynxuun cnpoca aunelinyio dopMy suaa k = ap, + a,Q.
AHANMIHPYETCA 11 NEPHOAOB, B KAAKAOM H3 KOTOPBIX CHMTAIOTCH 3AaHHBIMH napa-
Metpel K w O Tlo METOQY HAHMEHBIIHX KBAIPATOR ONPEIENHOTCH HEHIBECTHEE

IIHpaM{!‘Tth g H @y HA OCHORBE COCTARNCHHA H PEILEHHA CHCTEMBI HOPMATEHbBIX Ypas-
HEHHA BHaA

n-a,+a, EIQ‘, =ik,;

i=l

0,30, +a,"3 07 =3 10,

ful i=l
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AHATOTHYHO NPOBOIHTCH AHATHI JABHCHMOCTH MEHKILY HIICPHKIMH H KOMRUE:
CTBOM BBIMYCKAEMOA NPOIYKUMH, KOTOPBIH NO3IBONACT ONPEILIHTE IR (hyHKIHA
Haaep#ek AMneHnyo dopsy ceaim Buaa Z = by + b0 Hewssectunie by n by Takwe
HAXOATCH HA OCHOBE PEIIEHNAA CHETEMb HOPMATTBHBIX YPABHEHUE BHAA:

"'bu+b1'igl =§:z"‘

iml
‘;:'u EQ. +'bt 'EQ.I SEZ.Q,-
Fal i=l inl

ONTHMAIBHEIE NAPAMETPH ONPEIEARIOTCA H3 COOTHOLIEHHI:

Qﬂ.ﬂr = (b - agh2a)); Zop = by + By Qo -‘:alnr =dg t HJQW-'
Nope = kopiQoperi Popt = Nope-~Zopr =(ao+@1Qop)Qope - (bat biQop)

O6LMHO NpelEnbHBIA AHATHI NPOBOAMTCA ¢ HCMONLIOBAHMEM METOIA Hau-
MEHBILNX KBAIPATOB NYTEM PEUICHHA CHCTEM THHECHHBX YpaBHEHHH JUIA HANOWKIC.
nma dynkumii cnpoca 1 winepwex. Tabauunwii npoueccop Excel noasoaser cywe-
CTBCHHO YMCHBLIHTL OOBEM BLIMHCICHNA NYTEM HCNOIB30BANHSA BCTPOCHHEX dhyrn-
UHA AHHEHHOH perpeccHn.

Haiinenneie dyukipn cnpoca Q) W wapepses ZQ) no3RoNAOT ONPEIENHTh
dyusuno npubeiad PQ). MakcHmansnoe 3HaNEHHE 0f GyHKUKH MORET ObiTh
HAAACHD CPEACTBAMH NAKCTA AHANHIA HYMO-ECAN R Excel. Komanna On no3poaser
HAXOIHTE 3HA4EHHE NAPAMETPa-NEPEMEHHO, TIPH KOTOPOM JABHCALICE OT HETO 3Ha-
yenHe GyHKUHH B Henenoii aueiike JOCTHRACT MAKCHMYMA WK MHBOFo ApYroro sa-
pannoro suavenas (pue, 13)

lMocnenopaTeILHOCTE ASHCTRAT:

1. Bacaes Hexoaume aannee (Tadn. 1).
2. [pumenns dyHKUHIO JIMHERH ans swuncnenns koodduumentos ay, g
dynkian cipoca £Q):

*  BhUICAMTL HHTepran A1T:B17;

o manesarars popmyay =JIHHEAH(B:G9;BR.GR);

o nwwars <Cirl+Shift+Enter=.

Pesyawtar b auefixe AlT - sHauenne koodeprunenta a,. B sueiixe B17 - anauc-
Hie KoHpEHIHCHTE @y
k) Ananorusano naxoans koodduunentss by, By Gy HELHE HEIEPECE Zi:

o mpuaenuts untepsan DITEIT,

s paneqarate GopMyay JIMHEHH(B10:G10:B8:G8):

= pamare <Ctrl+Shift+Enter=.

Pesynprar B aueiike D17 - mauenne koddduumnenta by, 8 aueiike E17 - 3nave-
e koodhHuHenTa b,

4. Haiiaennsie dynkumn cnpoca &(Q) u wiaepxer Z(()) N0IBOIRKOT ONPEACINTL
dyurmmo npubsum PIQ). MakcHMaibuoe 3HAUCHHE aT0R GyHELHE (ONTH-
sanbhan npriee Po, IpH HEROTOROM SHAYNCHHH Q () MOWET DLITH HAR-
JeH0 CPeICTRAMM ONTHMANBHOID P!:ll.lﬁHHﬂ AHANHIA «YTO=CCIHE NaKeTd Ell‘fi.
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1 A, B | c T 1 1 E | F G H
! MNpefensHbIA AHANKS W OMTHMUIALKA
1 NpHBLUTH, H3gepwex W 06 bEMa NPOMIBOACTEA
4 1
5 [Mexonnese OaHHLE QR 0 AHANWIA
6 |Novazarenm
T
— 1 2 5 4
NPCMIBOOCTEA
8 _|npagayau (3],
ummm:,mT 360 405 415 441 459
m 2
37 4
g 36,1 35,7 4 345 33,9
NPOMIBOOCTEA
[PonHan
" calecTommocTs) (2)
e 8a 83004
i — 9255 9663  10227) 10568
, peanuaaLm (k*0),
1 [geH.en 1346400 140068 14458, 145848 3 152145 155601
12 | MpwSieans (P}, gen.en. J
12 o (Pl geven | 45640 4?51.J 4878, ] 1925%_ 49875 43951
14 | Ixawam K
=3 chpoca k=a,;"Q +a, e Ladepwes £ = b, 0 + by
:: ay ag by b j
- -0.035 49,700 16,966| 2711,152
;; Mawcustarmnan npubssts;  Poar = SHZE0 dewed,
- .l']bur-'.r.a..r- 472 |iiwm,
| 22| Tafnad ]
2 amnpu&mnmu&munmm
I
Db wew TpwGains x
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Komanaa Mouck pewenta mewo Cepeic NO3IBOIRCT HANOINTL FHAMENHE T1a-
paMeTpa-nepeMennoi, NPH KOTOPOM 3ABHCALILEE OT HETO aHadenne QyHKELIHH B
WENIeBOH AuCHKe A0CTHIAET MAKCHMYMa WK H0BOre Jpyroro JA1aHHOr 3ita-
HEHHA. AJTOPHTM NOHCKA PEIICHHA CBOJAMTCH K TOMY, HTO Hi KoM Wiare
NnapaMeTpbl B HIMENACMBIX AUCHKAN NPHHHMAIOT npobible 3Ha4eH U, By HKUHSE
CPEPACCYMTEIBACTCA H NOJYHEHHbIH PeIyIbTaT CPABHHBACTEA € PEIVALTATOM
npeasiaywero wara, Mpotece npexpamaeTea, Koria JOCTHIEETCA LCIEB0E
IHAMEHHE, TG0 NCHEpNano 40T YCTHMOE KOMHHICCTRO WAroR.
C J1A naxo#aeHns sHadeHua Oy H COOTBETCTEYHOLIEH BEAHUHHLL P, neodxo-
AHMO:
* YCTAHORMTH HAuTbHOE FHadcHHe O (=100 8 aueiine C200;
o BRCCTH OPMYITY JI18 BREIMHCACHHA NPHOBLIN (Auehka D19):
=(B17+A17*C20)*C20-(E17+D17*C20)
®  BRIGpaTh NYHKT Meno Cepauc [Touck peteHns;
& B IHATOrOBOM OKHE YRAIATH AIPEC LEACBON AMCHKN, BRIMHCIADLE
nue Po, (D19);
YCTAHOBHTE NEPEKTIOUATCb HA MONCK AMAKCIMANLHOZ0 INAHENILN:
YKaFATh AIPEC HIMEHAEMOH AueHKH. cofepaaneii snavenmwe Oy, (C20%

e anane-

AKOHYHTE JIMEION, H2WAB KHONKY <Boiiloannre=,

yOEANTRCH B NIPABHIBHOCTH TIONYHCHHOTO PELICHHA. Ecaun nailnennoe 3na-

ueHne wencroil aueikn (Bemranna Po) npHeMIeMs - HEKITh <, eCiH

BbIIBIBACT ONPEICICHHBIE COMHENNR - NORATh <UITMENE™ H NPOREPHTE -

ek dopayas (D19).
Tabauua 2 W AHArpaMMa LIOCTPHPY
(PHKE 3ABHCHMOCTH ||p|-:ﬁ!=l.:ll1 oT ehLeMa IPOHIROACTRL.

HOT HARICHIOE PLIIEHHE, NOKATWBAR Mpa-

CNHCOK PEKOMEHLYEMOT JAHTEPATY Pl

1. Cumonosns C.B. u ap. Hudopmatika, Batosslil Kype: Yuebuuk 108 BY3os. -

CTI6: Man, "Murep”. 2000,

2. Typuak JILH. OcHOBb 4HEAEHHEIX METOLOB. - M. Hayka, 1987,

3. Camaperiit AL Dyann AB. Hucaennsie METOIR. - W.: Hayka, 1989,

4. Office 97 war 3a waros: ¥ued. nocobue [ C116.: Haa "Turep”. 1999,

5. Huwont H-, AasGpext P. Dnextponnsie Tabanue Excel ans kpasndmimposainbix
nomssosareneii: [paxt. nocot./ Tlep. ¢ nes. - M. JKOM., 1995,

6. Kypiugmii B, [TOHCK ONTHMATLHEIN PEWCHHIT CPeCTBAMM Excel 7.0.- CI16.: BHV-
Cankr [erepbypr, 1997,

7. Onruspzauns obbeMa NnpoHIsoacTea, NPHOLLTH 0 HICPREK NPCLHTPRATHA
noasIosanies Tadauunoro nponeccopa EXCEL ans Windows: Metoa. paspa-
GoTEa A8 NPOBCIISHHA FIATHE 0 Ky peas aHudopmaTnras B oY NPABICHYECKHT
yuers { Coct.: H.B. 3opoactposa, C.H. Murakos. O M. Murakora. M.b. Yaanonsa,
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