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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. O6aacTh NpuMeHeHUs!

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Uil IPOBEPKU PE3yJIbTaTOB OCBOCHUS
qucuuiuiniabl OI1.10. YuciaeHHBIX METOZIOB, BXOJSIIEH B COCTaB MHpPOrpaMMbl MOJTOTOBKH
CHELHATNCTOB CpeHero 3BeHa no crenuanbHocTH  09.02.07 «MHpopMannoOHHbIE CUCTEMBI U
nporpamMmupoBaHuey». PaGora ob0ydarommxcsi BO B3aMMOJECTBHH C mpernojaBartejieM 46
qaca, Ha CAaMOCTOSITeNIbHYIO padoTy 2 yaca.

2. O0beKTHI OLIECHUBAHUS — Pe3YyJIbTATHI OCBOEHUS M CUMILIUHBI
®OC mno3BONSET OLCHUTH CIEAYIOIIUE PE3YJIbTaThl OCBOEHHUS JUCHUIUIMHBI B
coorBerctBUM ¢ @PI'OC cneunmansHoctu  09.02.07  «MHpOpMAaLMOHHBIE CHCTEMBl U
porpaMmmMupoBaHue» U padoueit mporpammoit nucuuminabl OI1.10. YucneHHbIe METOIBI:
YMEHHUA:
—  HCIOJIb30BaTh OCHOBHBIEC YMCIIEHHBIE METO/IbI PEIICHUS MaTEMaTHUECKUX 3aau;
— BbIOMpPATh ONTHUMAJIBHBIN YUCICHHBINA METOI IJIsl pEILICHHsI TOCTABJICHHOH 3a/1auu;
— JaBaTh MaTEeMaTH4YeCKHE XapaKTePUCTHKH TOYHOCTH HCXOMHOW HHMOpManuu u
OLICHUBATh TOYHOCTb [TOJIyU€HHOT'O YUCIEHHOTO PELICHMUS;
— paspabarbiBaTh aNTOPUTMBI M TMPOTPaMMbl Uil PEIICHUS BBIYMCIUTENBHBIX 3ajad,
YUUTHIBasi HEOOXOAUMYIO TOUHOCTb MOTy4aeMOT0 pe3yibTara.

3HAHHA:
— METOJIbl XpaHEHUs YMCEN B MaMSITH SJECKTPOHHO-BBIYUCIUTEIBLHOW MalIuHBI (Hajee —
OBM) u nelicTBUs HaJ HUMH, OLIEHKY TOUHOCTH BBIYHCIICHUI;
— METOJbl  pEIICHUS OCHOBHBIX  MAaTEMAaTHMYECKMX 3aJa4 —  HHTETPUPOBAHMUS,
mubdepeHIIMPOBaHUS, PEIICHUS JWHEHHBIX U TPAHCUCHACHTHBIX YpPaBHEHUH U CHCTEM
ypaBHEHUH ¢ momoisio OBM.

BrlimeniepeuncieHHbIe YMEHIS, 3HAHUS HAPaBieHbI HA (DOPMHUPOBAHKE Y 00YIAFOIIUXCS
CJEAYIOIUX 00ImMX U MPO(eCCHOHATBbHBIX KOMIIeTECHIIHI:

OK.01. Bribupats criocoOsl pereHust 3a1a4 NpoQecCHOHaNBHON JeSITeNbHOCTH TPUMEHHUTENEHO
K Pa3IUYHBIM KOHTEKCTaM

OK.02. Mcnonp30BaTh COBpEMEHHBIE CPENICTBA MTOMCKA, aHATTM3a M MHTEpIIpeTanuy HHpopMau
1 MH(OPMAIIMOHHBIC TEXHOJIOTHUH JUTS BBITIOJTHEHUS 3a/1a4 IpodecCHoHATEHON

OK.04. D¢pdexTnBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHIE

OK.05. OcymuiecTBnaTh YCTHYIO M HMHUCHbMEHHYI0 KOMMYHHKAIIMIO HAa TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢ yueToM 0COOEHHOCTEH COLMANIBHOTO U KYJIBTYPHOTO KOHTEKCTa

OK.09. TIlonb3oBaThCcst Mpo(eCCHOHANBHOM JOKyMEHTAalMel Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM $I3bIKax

[1K.2.3. BBINOAHATE OTNIAAKY MPOTPAMMHOTO MOJYJS C MCHONB30BAaHUEM CIICIHATH3UPOBAHHBIX
MPOrpaMMHBIX CPEACTB.

3 @opMbl KOHTPOJISI M OIIEHKH Pe3YJIbTATOB OCBOCHHSI JUCHUNIMHBI

KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOEHUS — 3TO BBISBIICHUE, U3MEPEHUE U OLIEHUBAHUE
3HAHUHN, YMEHUN U (QOPMUPYIOMIHUXCS OOMUX U MPOQPECCHOHAIBHBIX KOMIIETEHIIMA B pamMKax
OCBOEHUS OUCLIUIIJIUHEL.

B cootBerctBuM ¢ yueOHbpIM TiaHOM crnenuanbHOCcTH 09.02.07 «MHpOpMannoHHbIe
CUCTEMBl M TPOTpaMMHpOBaHUE», padouedt mporpammoit mucrurumabl OIL.10. Yucnennsbie
METO/IbI TPEAYCMATPUBAETCS TEKYIIUN U TPOMEKYTOUYHBIA KOHTPOJIb PE3YJIbTATOB OCBOEHUA.

3.1 ®opMBbI TeKyLIEro KOHTPOJIS

Texymumii KOHTPOJIb YCHIEBAEMOCTH IPEJICTABIISAET COOON MPOBEPKY YCBOCHHUS Y4EOHOTO
MaTepHala, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSHKEHUH Kypca 00ydeHHUs.

Texymumii KOHTpOJIb pe3yabTaTOB OCBOCHMS JAMUCLUIUIMHBI B COOTBETCTBHM C paboueit
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IpPOrpaMMOl M  KaJEHJApHO-TEMATHUYECKUM IIJJAHOM IPOUCXOOUT TIPU  HCIIOJIb30BAHUU
CIEMYIOMUX 00s3aTeNBHBIX (HOPM KOHTPOJIS:

- BBITMIOJIHEHUE U 3alIUTa JJAOOPATOPHBIX M MPAKTUYECKUX padoT,

- IPOBEpPKa BBIMOJIHEHUS CAMOCTOSITEIbHON paObOThI CTY/IEHTOB,

- IPOBEPKA BHIMOIHEHUS KOHTPOJIBHBIX padoT.

Bo Bpems mpoBeneHMsI yueOHBIX 3aHATHH JONOJHUTEIBHO HCIIOJB3YHOTCS CIELYIOLIUe
(GopMBI TEKYIIETO KOHTPOJS — YCTHBIH ONpPOC, pELIeHHE 3a7ay, TECTHPOBAHHE IO TeMaM
OTJIE/IbHBIX 3aHATHH.

BoinosiHeHHe W 3amMTa NpakTH4ecKux pador. [Ipaktuyeckue paboThl IPOBOASTCS C
LENbI0 YCBOGHUS W  3aKpEIUICHUS IPAaKTHYECKUX YMEHUHW U 3HAHHUW, OBJIAJCHUSA
npodecCHOHATBLHBIMI KOMITIETCHIIMAMU. B X0/1e pakTu4eckoil paboThl CTYyAEHTHI IPHOOPETAIOT
YMEHUs, MpelycCMOTpeHHble pabouell mnporpaMMod AMCHUMIUIMHBI, YYaTcsl MCIOJIb30BaTh
dopMynbl, W TPUMEHSATH pAa3lIUYHbIE METOJUKM pacueTa, aHAJIW3UPOBaTh IOJy4YCHHBIE
pE3yJIbTaThl U AEIaTh BBIBOBI, ONUPASICh HA TEOPETUUECKHUE 3HAHMS.

Cnucok npakTUYECKUuX padoT:

e [Ipaktnueckas pabora Nel. Meton neneHuss OTpe3ka morojaM. AHaau3 3agayd U

MCCJIEJOBAHUE PEILICHUSI.

e [Ipakrtuueckass pabora Ne2. Meron nenenus orpeska nomnojam. IToctaHoBka perieHHs
3agaun B MS Excel. Penienue nmo BapuanTam.

e [Ilpaktuueckas padorta Ne3. MeTox npocThIX utepauuii. AHaIu3 3aa4u U UCCIIEI0BaHUE
peLieHus.

e [Ipakrtuueckas pabora Ned. Meron npocthix urepanuil. [TocraHoBka peleHus 3agauu B

MS Excel.

o [IIpakrtuyeckas pabora Ne5. MeToxa mpoCThIX UTepaluii. Pemenue mo BapuanTam.
e [Ilpaktuueckas pabora Ne6. Merox HrrloToHa (MeTOn KacaTeiabHbIX). AHaAJIN3 33aJa4d U

UCCJIEJOBAaHHE PEILICHUS.

e [Ipaktnueckas pabora No7. Meron Herorona (Meron kacarenbHbIX). [locTaHoBKa
peuenus 3agaun B MS Excel.
e [Ilpaktuueckas pabora Ne8. Merox HreloroHa (meron kacarenbHbIX). Pemienue mno

BapHaHTaM.

e [Ipaktnueckas pabdora Ne9. Pemenme CJIAY wmeromom [Maycca. Ananu3 3amaun u

MCCJIEJOBaHNE PEIICHUS.

e [IIpaktuueckas pabora NelQ. Pemenue CJIAY meronom ['aycca. IlocTaHoBka pemieHus
3anaun B MS Excel. Pemienue no Bapuanram.

e [Ilpaktuueckas pab6ora Nell. Pemenue CJIAY meromoM oOpaTHON HMPOTOHKH. AHaIu3
3a/1a4Ml U UCCIIeI0BAaHUE PEIICHHUS.

e [IIpaktuueckas pabora Nel2. Pemenue CJIIAY MerogoM o0OpaTHOH MPOTOHKH.

[TocTanoBka pemenus 3agaun B MS Excel.

e [IlIpaktuueckas pabora Nel3. Pemenune CJIAY meronom obpaTHOM mporoHku. Pemienue

110 BapUaHTaM.

e [IIpakrtuueckas pabora Nel4. Pemenue CJIAY MeTonoM mpocToil uTepauuu. AHaIu3
3a/1a4Ml U UCCIIEeI0BAaHUE PEIICHMUS.

e [Ipaktuueckas padora Nel5. Pemenne CJIAY meronom npocroit nteparuu. [locraHoBka
pemenus 3anauu B MS Excel.

e [Ipaktnueckas padora Nel6. Pemenue CJIAY metomom nmpoctoit nuteparuu. Pemenue mo

BapHaHTaM.

IIpoBepka BBINOJHEHUSI CAMOCTOSITeNIbHONW padoThl. CamocTosiTensHas paboTta
HalpaBJieHa Ha CaMOCTOSITEIbHOE OCBOEHHE U 3aKpeIyIeHHEe O0Yy4YaroUIMMHCS MPaKTHUECKUX
YMEHUH 1 3HaHUM, OBJIaZieHne NPo(ecCHOHATBHBIMU KOMITETCHIIUAMU.

CamocTosATenbHass MOATOTOBKa OOydarolmuXcsi MO  JUCHUIUIMHE IPEANoaraeT
ClIeAyIOIIMe BUABI U (DOPMBI pabOTHI:



e Cucremarnyeckas npopabOTKa KOHCIEKTOB 3aHATHH, y4eOHOW U  CHEIHaIbHON
TEXHUYECKOH JTUTEPATYPHI.
e CamocTrosTeIbHOE H3yUeHHE MaTepuana M KOHCIEKTUPOBAHHME JIEKIUH MO y4yeOHOH u
CIIELMAJIbHON TEXHUYECKOU JIUTeparype.
e  BrInoJIHEHHE paCUETHBIX 33JJaHUM.
e PaloTa co cipaBOYHOIl TUTEPATYypOil 1 HOPMATUBHBIMU MaTepUAIaMHU.
e  OdopmiieHre 0T4ETOB M0 Ja00PaTOPHBIM U MPAKTUYECKUM padoTaM, U MOJArOTOBKA K UX
3alluTe.

IIpoBepka BBHINOJHEHMsI KOHTPOJbHBIX pador. KoHTponbHas pabora IMpOBOIUTCS C
LEJIbI0 KOHTPOJISI YCBOGHHBIX YMEHUN U 3HAHUHN U MOCJIEIYIOIIET0 aHaIu3a TUTMYHBIX OUTMO0K U
3aTpyJHEHUN OOy4YalOIMXCS B KOHIIE M3Y4EHHUs TeMbl WM paszzaena. CorjiacHo KajeHJIapHO-
TEMAaTUYECKOMY IUIaHy AMCLUIUIMHBI MPEAYCMOTPEHO MPOBEICHUE CIEAYIOIMMX KOHTPOJIBHBIX

pabor:

e  Koumponvnas paboma Nel no meme «UuciaeHHOE pellicHUE HEMMHEHHBIX YPABHCHUI ».

e  Koumponvnas paboma No2 no
anreOpanyecKux ypaBHEHUI.

meme

«Meroapl  pelieHuss CUCTEM JIMHEHHBIX

Crnenudukanyy KOHTPOIBHBIX PaOOT MIPUBEACHBI HIKE B JaHHOM KomIuiekTe POC.

Cpoagnasi TadJuua Mo NpUMeHsAeMbIM (pOPMaM M MeTOAaM TeKYIero KOHTPOJS u

OLIEHKM Pe3yJIbTATOB 00yUeHusl

Pe3yabTaTsl 00y4yeHus

@opMbI U METO/IbI KOHTPOJISI M OLIEHKH
pe3yabTaToB 00y4eHHusI

OcBoeHHBIC YMECHHSA:

— HCIIOJB30BaTb OCHOBHBIC YHUCJIICHHBIC
MCTOABI pCHICHUS MATECMATHYCCKUX 3a/1a4,

- BBI6I/IpaTB OINTHUMAaJIbHBIA YHMCIICHHBIN
MCTOJ IJId pCHICHUA MOCTaBJIICHHOMN 3aJa4u,

— JaBaTb MaTCMaTHYCCKHEC
XapaKTCPHUCTUKHU TOYHOCTH HCXOI[HOﬁ
I/IH(I)OpMaI_[I/II/I 151 OICHUBATbL TOYHOCTb

MOJTyYEHHOTO YHCIICHHOTO PEIICHUS;

pa3pabarbIBaTh AJITOPUTMBI u
NPOTPAMMBI TSI PEIICHUS] BEIYUCITUTEIBHBIX
3a1a4, yYUTBIBas HEOOXOIAMMYIO TOYHOCTb
M10JIy4aeMOr0 pe3ynbTara.

BeImonHeHne W 3ammTa MPaKTHYECKUX padoT
Ne 1-16

Pemenne 3anau

VYCTHBIN onpoc BO BpeMsl 3aHATUA, JOKJIAd IO
BbIOpaHHOM TeMe.

KonTponbnas pabota Nel,2

YcBoeHHBIE 3HAHUA:

— METOJbl XpaHEHUs YHUCel B MaMSITH
ANEKTPOHHO-BBIYUCIUTENHHOM MaIIHHbI
(mamee — OBM) u pneicTBUS Hal HUMH,

BreimonHeHne M 3amUTa MpakTUYeCKUX padoT
Ne 1-16
Pemenne 3agau

OILICHKY TOYHOCTH BBIYUCIICHUN; VYerHBIE  ompoc BO  BpeMsl  3aHATHS,
METO/IbI pelieHus OCHOBHBIX | TECTUPOBaHUE
MaTeMaTHYeCKMX 3aj1a4 — WHTerpupoBanus, | KoHTponbHas padora Nel,2
nudepeHIpoBanms, perieHus TUHEHHBIX U
TPAHCUEHJEHTHBIX YpPAaBHEHUH M CHUCTEM
ypaBHEHUH ¢ MoMoupo IBM.
3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU
[IpomexxyTounast arrectanus MO JUCHMIUIMHE YUCIEHHBIE METOAbl — 9K3AMEH,

cnenuduKanys KOToOporo coaepxurcsa B JaHHoM komiuiekte @OC.
Obyuarowuecs oonyckaromesi K coade 3K3aMeHA NpU  BbINOJIHEHUU 6CeX U008

CamocmosimenbHou pa601’)’lbl,

1a60pamopHulX,

npakmuiyecKkux u KOHNMPOJbHbLX pa60m,
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NPeoyCMOMPEHHbIX paboyell npocpammon U KareHOAPHO-MeMAmudecKum NniaHom OUCYUNIUHB]
/MJIK.

HHuppepenyuposannwiii 3auem/3auem/ umo2oeas KOHMPOAbHAS paboma nposooOUmcs 3d
cuem @pemeHu omeedeHH020 Ha usyyenue oucyunaunvl/MIK. [lpu ycrosuu ceoeepemennozo u
KAYecmeeHHO20 6bINOJHEeHUs 00YUAIOWUMCS 8CeX U008 pabom, npedycMOmpeHHbIX paboyel
npoepammout oucyunaunwvl/M/IK.

IlepeyeHb BONPOCOB K IK3ameHy (unu ouggepenyuposannomy 3auemy, 3auemy,
UMO20801 KOHMPOILHOU padomol)

Yacts A

1. Ha3zoBuTe Tpu OCHOBHBIX MCTOYHHKA MOTPEUTHOCTEN MPHU pelieHun 3a1a4d Ha OBM, ux
IPUPOY U CIIOCOOBI YMEHbBIIICHUS.

2. Kak onpenennutb OTHOCUTENBHYIO OIPEIIHOCTh TPUOIMKEHHOT0 uncna?

3. Tlepeuncnute ycioBus (HEOOXOAMMBIE H/WIIA JOCTATOYHBIC) JIJISl TIOJOKUTEIIBHON
OIPEIEIEHHOCTH MaTPULIBI.

4. MeTtozpl peleHus: HeJIMHENHBIX ypaBHeHU. [lepeunciauTe n onumure.

5. llepeuncnuTe ¥ ONUIINTE YUCICHHBIE METObI HEJIMHEWHBIX YPaBHEHUM.

6. JlaiiTe onpezeneHre METOTy MOJOBUHHOTO JCJICHUS IJIsl PEIICHUS HEIIMHEUHBIX
YpaBHEHUM.

7. JaiiTe onpeneseHre METOLy IPOCTBIX UTEPALMM U1 PELICHHs HEIMHEWHBIX YPaBHEHUM.

8. [aiite onpenenenue merony HproToHa (METOA KacaTeabHBIX) JIJIS PEIICHUS HEJTMHEHHBIX
YpaBHEHUU.

9. Haiite onpenenenne merogam pemenust CJIAY. Meron [Maycca.

10. Haiite onpenenenne merogaaMm pemenus CJIAY. Meton 06paTHOI MaTpPHIIBL.

11. Haiite onpenenennie metonam pemenus CJIAY. Merton Skoowu.

12. Jlaiite onpenenenne meronaam penienust CJIAY. Meton 3elinens.

13. B ueM npeumyiiecTBo MeToAa 3eu1ens A PEIIeHUs] CUCTEMbI JIMHEUHBIX
anreOpandeckux ypaBHEHUI Mepel METOJIOM MPOCTOM ureparuu?

14. Tlouemy MeTOJI TPOCTOI UTEPALIUU PEIICHUS CHCTEM JIMHEHHBIX anreOpandeckux
YpaBHEHUI HA3bIBAETCSI CAMOUCTIPABIIIOIINMCS ?

15. B ueM oTiinune Meroaa 3enaens A pEIICHUs] CUCTEMBI TMHEWHBIX alreOpanyecKux
yYpaBHEHUI OT METO0J1a IPOCTON UTepanun?

16. Meton Slxoou u metox 3eiinensd. Uro obmrero? Kaxue orimmunsa?

17. OnumuTe OCHOBHBIE CBOICTBA MPSAMBIX U UTEPALIMIOHHBIX METOJIOB PEIICHUs YpaBHEHUH.

18. IlosicHuTe, UTO TaKOE CKOPOCTh CXOJMMOCTH U KaK OHa CBsi3aHa C 3(PPEKTUBHOCTHIO
METOo/a.

19. Kakoii utepaninoHHbII Npoliecc Ha3bIBACTCSl IMHEHHBIM?

20. Teopema 06 LU-paznoxeHuH.

Yacts B
1. MeToaoM MOTOBUHHOTO JIENIEHUs] HAWUTH MEePBbIC TP MPUOIHKESHHSI K KOPHIO YpaBHEHUS

X =2x*—x+2=0 Ha orpeske [—2.4;-0.6] .

2. MertoaoM npocToi UTEpalry HATH MepBbIe TPU MPUOIUKEHNUS K KOPHIO YpaBHEHUS
x3 + 5,5x — 2 = 0 na otpeske [0, 1] ¢ Tounoctsio € = 0,01 .

3. Meronom HeroToHa (MeTO/ KacaTeNbHbIX) HAMTH NIEpBbIE TPU MPUOIMIKEHUS K KOPHIO

ypaBHEHUsI x3+8x—6=0mna orpeske [0, 1] ¢ Tounoctero € = 0,01 .
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10.

11.

12.

13.

Pemuth cucteMy JIMHEHHBIX anreOpandeckux ypaBHEHUN MeToaoM ["aycca
(4xy +x; +x3 +2x, = 2
X1+ 3x, +2x3 —x, =2
< 2x1 — Xy + 5x3 +3x, = —1
\4x; + 5x, + 4x3 —4x, = 8
Pemmte cucremy NUHEHHBIX anreOpanyecKuxX ypaBHEHUH METOIOM 0OpaTHOM MaTpPHUIIbI
(2x, +3x, +3x3+3x, =5
2x1 +2x, + 2x3+3x, =5
2%, + 2%, + x3+2x4 = 4
\ 2x1 +2xy +x3+x4 =3
Haiitu nepBbie Tpu NpuOIMKEHUS K KOPHAM YPaBHEHHS CUCTEMbI IMHEHHBIX
anreOpanvecKux ypaBHCHHH METOJIOM MPOCToi urepanuu (Sxoon).
X1+ 2xy +x3+2x, =3
2x1 +3x; —x3+x4 =3
2x1 +5x, + 2x3+ 2x, =7
3x; +5x, + x3 +4x, =8
Haiitu nepBbie Tpu NpuOIMKEHUS K KOPHSIM YPaBHEHHs CUCTEMbI IMHEHHBIX
areOpanyeckux ypaBHEHUH METOI0M el ens.
7x1 +4xy —x3 =7
2xq + 6x5 + 3x3 = —2
—x1 +x, +4x; =4

C nomosto nporpamMmmel MS Excel MeTo10M NIOJIOBUHHOTO JIEJIEHUSI HATH [IEpBBIE TPU

NPUOTIKEHNS K KOPHIO ypaBHeHns x° —2x° —x+2=0 ua orpeske [-2.4;-0.6] .
C nomorsio mporpammel MS Excel MeToom npocToit uTepanuu HaliTu nepBbie TPU
pUGIIKEHNs K KOpHIO ypaBHerust X° + 5,5x — 2 = 0 ua orpeske [0, 1] ¢
tounocteio € = (0,01 .
C nomostio nporpammel MS Excel meronom HeroTona (MeTo KacaTeNlbHbIX) HAlTH
pellieHre YpaBHEHUS x3+8x—6=0m orpeske [0, 1] ¢ Tounocteio € = 0,01 .
C nomornsto nporpaMmmel MS Excel pemnTh cucteMy TUHEHHBIX alreOpandeckux
4x; + x5 + X3+ 2x, =2
X1+ 3%, +2x3 —x, =2
2x; — Xy + 5x3 +3x, = —1
4x, + 5x5 + 4x3 —4x, =8
C nomorsto nporpaMmmel MS Excel pemuTh cucteMy TUHEHHBIX alreOpandeckux
yYpaBHEHHH METOZ0OM 00paTHON MaTPHIIbI
2x1 +3x, +3x3+3x, =5
2x1 +2x, + 2x3+3x, =5
2%y + 2%, +x3+2x, = 4
2x1 +2x5, + X3+ x4 =3

C nomorsio mporpamMmmel MS Excel pemuTs cucteMy ypaBHeHUI MeTo10M SIkoOU ¢

ypaBHeHul MeTonoM ['aycca

toynocteio € = 0,01



X1+ 2xy +x3+2x, =3
2x1 +3x; —x3+x4 =3
2x1 + 5%, + 2x5 + 2x, =7
3x; +5x, + x3 +4x, =8

4 Cucrema oueHuBanus komiiekta @OC Tekylero KOHTPOJIS U MPOMeKYTOYHO
aTTecTaluu

Kpurepun ouneHuBaHus 3aJaHUl MPAKTHYECKUX PadoT.

[TpakTuyeckas paboTa OLIEHUBACTCS MAKCUMAJIbHO OLEHKOU «5» (OTIMYHO).

Kaxnoe 3a1anue olleHUBaeTCs MaKCUMAJIbHO OLIEHKOM «5» (OTJIMYHO).

1o pe3ynbTaram OLIEHHBAaHUS BCEX 3aJaHUN OILIEHKA COOTBETCTBYET CPEAHEM.

Kpurepuu onieHuBaHus pelieHUH 3a1au.

«5» (OTAMYHO) — COCTaBJICH MPABUJIBHBIN QJITOPUTM PEIICHHS 33/1a4H, B JIOTHYECKOM
paccyXIeHHH, B BIOOpEe HOPMATUBHBIX UCTOYHUKOB U PEIIEHUH HET OIIMOOK, OJy4YeH BEpHBIN
OTBET, 33/]la4ya pPellieHa pallOHAIbHBIM CIIOCOOOM.

«4» (XOpolIo) — COCTaBJIEH NPaBWIbHBIA alrOPUTM pPELICHHs 3a7ayH, B JIOTUYECKOM
pacCy)KIE€HHH ¥ pEIIeHWH HET CYIIECTBEHHBIX OIMMOOK; TPAaBWIBHO CIEIaH BBIOOP
HOPMAaTHUBHBIX HCTOYHUKOB; €CTh OOBSICHEHUE PELICHMs, HO 3ajjaya pelleHa HepaluoHaJIbHbIM
CI0CcOO0M WIIM JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, IT0JIy4€H BEPHbBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHHME BBINOJIHEHO, B JIOTHYECKOM PACCY)XJICHUM HET
CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHBI CYIIECTBEHHBIE OMIMOKM B BBIOOPE HOPMATHBHBIX
HCTOYHHUKOB; 33/1a4ya pelleHa He MOJHOCTHIO WK B 00ILEM BHJIE.

«2» (HEeyIOBJIETBOPUTEIIBHO) — 3a/1a4a pelIeHa HEPABUIBHO.

Kpurtepnu oneHnBaHus oTBeTa N0 YCTHOMY OIPOCY.

«5» (OTIMYHO) — 3a TITYOOKOE M MOJTHOE OBJIAZICHUE COJIEPKAaHUEM Y4eOHOro MaTepuaa,
B KOTOpPOM oOOydarouuiics cBOOOJHO M YBEPEHHO OpPUEHTHUPYETCS; 3a yMEHHUE INPaKTHUYECKU
OPUMEHSTh TEOPETHUYECKHE 3HAHWS, BBICKA3bIBAaTh M OOOCHOBBIBATH CBOM CYXKICHHS; 3a
IPaMOTHOE U JIOTHYHOE U3JI0KEHHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIMICs TIOJTHO OCBOWJI Y4YEOHBIM Marepual, BJaJeeT
HAYYHO-TIOHATUHHBIM ~ anmapaTroM, OPUEHTHPYETCS B M3YyYEHHOM MaTepuaje, OCO3HaHHO
IPUMEHSET TEOPETUYECKHE 3HAHUS Ha MPAaKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COJEpKaHWE U
¢dopma oTBEeTa UMEIOT OT/ENIbHbIE HETOUHOCTH.

«3» (yIOBIETBOPHUTEIIPHO) — €CJIM OOYYAIOIINIICS OOHAPYKMBAET 3HAHUE U TMOHWMAHHE
OCHOBHBIX MOJOXEHUH yueOHOro MaTepualla, HO M3JaraeT ero HEroJHO, HelocleA0BaTeNbHO,
JIOMTyCKaeT HETOYHOCTH B TPUMEHEHWH TEOPETHUYECKMX 3HAHWW TP OTBETE HA MPAKTHUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET J1I0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUS.

«2»  (HEyZIOBJETBOPUTEIbHO) — €ciad  OOydarouuiicss UMEeT PpPa3pO3HEHHBIE,
OeccucTeMHbIe 3HaHUS, JOMYCKAaeT OLIIMOKHM B OMNpeAereHUH 0a30BbIX MOHATHH, UCKaKaeT HX
CMBICIT; HE MOXKET MPAKTUIECKH TPUMEHSTh TEOPETUIECCKHUE 3HAHMS.

Kputepun oneHuBanns KOHTPOJILHOM padoTnl Nel

3ajaHue K KOHTPOJBbHOM paboTe COCTOMT U3 JABYX 3aJad, Kaxaas M3 KOTOPBIX
OLIEHUBAETCS MAaKCUMAaJbHO OLIEHKOH «5» (oTinmuno). Ilo pe3ynbraTaMm OIIEHWBaHUS pEIICHUS
JBYX 3aJ]a4 OIIEHKa COOTBETCTBYET CPEIHEM.

Kpurtepun oneHuBaHNs KOHTPOJILHOM padoThl Ne2

3amaHre K KOHTPOJIBHOW paboTe COCTOMT W3 JBYX 3ajad, Kaxnaas W3 KOTOPBIX
OLIEHUBAETCS MAaKCUMAaJbHO OLIEHKOH «5» (oTinuuno). Ilo pe3ynbraTaMm OIIEHWBaHUS pEIIEHUS
JIBYX 3aJ]a4 OIIEHKa COOTBETCTBYET CPEIHEM.

Kpurtepuu onieHuBaHus 0TBETOB N0 IK3aMEeHALMOHHBIM OUJIeTaM.

OTBeT N0 PK3aMEHALMOHHOMY OMJIETY OLIEHUBAETCS MAKCUMAJIbHO OLIEHKON «5» (OTIMYHO).
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IlepBslii BONPOC MAaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

BTtopoii Bonmpoc MakCUMaJIBHO OIIEHUBAETCS OIEHKOU «5» (OTIUYHO).

3asa4ya OICHUBACTCSI MAKCUMAIBLHO OIIEHKOM «5» (OTIUYHO).

1o pe3ynbTaram OLIEHHBAHUS BCEX TPEX BOIIPOCOB OLIEHKA COOTBETCTBYET CPEIHEH.

[Ipu oLleHUBAHUM NPAKMUYECKOU U CAMOCOAMENbHOU pabomel CTY[JCHTA YUUTHIBACTCS
clenyrolee:

- Kayecmaeo 6biN0IHeHUs NPAKMU4ecKoll yacmu pabomal;

- Kauecmeo ogopmienuss omuema no pabome;

- KAyecmeo YCMHbIX 0MEemos Ha KOHMPOIbHble 6ONPOCHI NPU 3awume pabomal.

Kaxxapiii BuJ paboThl OLIEHUBAETCS 110 MATH OaTbHOM IIKaJIe.

«5» (OTIMYHO) — 3a TITYOOKOE M MOJHOE OBJIAJICHUE COJIEpKAHUEM Y4eOHOro MaTepHara,
B KOTOPOM OOydYaromuiics CBOOOJHO U YBEPEHHO OPUEHTHPYETCS; 3a YMEHHE MPAKTUYECKU
NPUMEHSTHh TEOPETUYECKHE 3HAHUS, BHICKA3bIBaTh M 000CHOBBIBATH CBOM CYXKJIeHHs. OneHKa «5»
(OTIIMYHO) Ipe/oiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (xopowo) — eciau OOy4yaroUIMiicsl MOJIHO OCBOWMJ YYEOHBIM Marepuall, BiaaceT
HAyYHO-TIOHATUIHBIM ammapaToM, OPHEHTUPYETCSs B M3YyYEHHOM MaTepuaje, OCO3HAHHO
NPUMEHSET TEOPETUYECKHE 3HAHUS Ha MPAaKTHKE, TPAaMOTHO M3JIaraeT OTBET, HO COJEpKaHWUE U
¢dbopMa 0TBeTa UMEIOT OT/JEIIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIHHO) — €CIH O0YJArOIIUIiCsI OOHApY>KUBACT 3HAHWE W TIOHMMAaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT ero HEemoJIHO, HEMOCJeI0BaTENbHO,
JIOMTYCKAeT HETOYHOCTH, B TPUMEHEHUH TEOPETUYECKUX 3HAHWH TNPH OTBETE Ha IMPAKTHKO-
OpPUEHTUPOBAHHBIE BOMPOCHI; HE YMEET J10Ka3aTelIbHO 000CHOBATh COOCTBEHHBIE CYXKICHHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOYy4YalIIMICI HMEET pPa3po3HEHHBIC,
OeccucTeMHBbIE 3HAHMS, JOMYCKAeT OLIMOKUA B OMpPENEICHUU 0a30BBIX MOHATHUN, MCKAXaeT UX
CMBICIT; HE MOXKET MPAKTUYECKU PUMEHSTh TEOPETUICCKHAE 3HAHMS.

Tecm oyenusaemcs no namu OANLHOU WKale CleOYOWUM 00pA30M: CMOUMOCHb
Kaxcoozo eonpoca 1 dann. 3a npasunvhviii omeem cmyoewm noaydaem 1 6ann. 3a Hegephbill
omeem unu e2o omcymcemeue 0anibl He HAYUCIAIOMCA.

Oyenxa «5» coomsemcmgyem 86% — 100% npasunvHblx omeemos.

Oyenxa «4» coomeemcmeyem 73% — 85% npasunvhvix omeemos.

Oyenka «3» coomseemcmeyem 53% — 72% npasuivhvix 0omeemos.

Oyenxa «2» coomeemcmeyem 0% — 52% npasuivbHbix OmMeEemos.



IIpuiaoxenne

IIpoBepka BBINOJHEHUSI KOHTPOJbHBIX padoT. KoHTposnbHas paboTa MpoBOAMUTCS C

LENIBI0 Pe3yJIbTaTOB OOYYEHHUS W IMOCIEAYIONIET0 aHajin3a THUIMYHBIX OMIMOOK W 3aTpyAHEHUH

o0ydaromuxcsi B KOHIE U3y4eHHs] TeMbl WK pazzaena. CoryiacHo KalleHAapHO-TEeMaTHYECKOMY
IJIaHy JUCHUIINIMHBI MPEAYCMOTPCHO MPOBCACHUC CICAYIOMIUX KOHTPOJIbHBIX pa60T:

KonTposbnas paGora Ne 1
Bapuanrt 1
14. HazoBuTE Tpy OCHOBHBIX MCTOYHHKA MOTPEITHOCTEHN MpHU pelieHuu 3a1ad Ha OBM, ux
NPUPOAY B CIOCOOBI YMEHBIICHHUS.
15. MeToaoM MOJIOBUHHOTO JIEJICHUSI HAWTHU TIEPBbIE TPU MPUOIIKEHHS K KOPHIO YPAaBHEHHS

x’ —2x> —x+2=0 na orpeske [2.4;-0.6] .

Bapuanr 2
1. Kak onpenenutb OTHOCUTENBbHYIO MOTPEUIHOCTh TPUOIMKEHHOT0 uncia?
2. Meronom kacatenbHbIX (Hpi0TOHA) HAlTH MepBble TPU MPUOIHMKEHHS K KOPHIO

ypaBHenust x° —2x” —x+2=0 ua orpeske [—2.4;—0.6].

Bapuanr 3
1. Jlaifte onpenenenue ureparmonHoro metoja pemenns CJIAY.
2. MerosoM MPOCTHIX WUTEPALHMA HAWTH TEPBBIC TPU NMPHUOIIKEHUS K KOPHIO YpaBHEHUS

x’ —2x* —x+2=0 na orpeske [-2.4:—0.6] .

Kountpoabnas padora Ne 2
Bapuant 1
1. [laiite onpeneneHue METONy IOJIOBHUHHOIO AENEHUS AJI PELICHUs HEIMHEHHBIX
YpaBHEHUM.
2. Haiitu nepBble TpU NPUOJIMKEHUS K KOPHSIM YpaBHEHHS CUCTEMbI JIMHEWHBIX
anreOpanyecKrX ypaBHEHUH METOJIOM MPOCTOM urepauuu (SIkodm).
X1+ 2%, +x3+2x4 =3
2% +3x; —x3+%x4 =3
2x1 + 5x5 + 2x3 + 2x, =7
3x; +5x; +x3+4x, =8

Bapmuanr 2
1. JlaiiTe ompeneneHue METOAY MNPOCTBIX HWTEPALMU Il PELICHHUS HETWHEHMHBIX
YpaBHEHUM.
2. PeummuTh cucteMy JMHEHHBIX aireOpandyeckux YypaBHEHHUH MeET0/I0M OOpaTHOMN
MaTpHIbI
2x1 +3x, +3x3+3x, =5
2x1 + 2x, + 2x3+3x, =5
2x1 +2x, +x3+2x, = 4
2x1 +2x, + X3+ x4 =3
Bapuanr 3
1. Jlaiite omnpenenenue wmeroay HbproToHa (MeTox KacaTeNbHBIX) JUIsl pelleHus
HEJIMHENHBIX YPaBHEHUM.
2. Pemmrtp cucremMy JAMHEHHBIX anreOpaMvecKux ypaBHeHUM MetofoMm [aycca
4x; + x5, +x3 +2x, = 2
X1+ 3x, +2x3 —x4 =2
2x1 — X5 + 5x3 + 3x, = —1
4x, + 5x, + 4x; —4x, = 8



BoinosiHeHHe W 3aIIMTA MPaKTHYecKHX padoT. [IpakTudyeckne paboOTHl MPOBOAATCS C
OCJIbIO YCBOCHHA u 3aKPCIJICHHUA MMPAKTHUYICCKUX YMGHI/If/'I u 3HaHI/II>’I, OBJIaACHUA
npodeccuoHanbHBIMU KOMIIETEHIUAMU. B X0/1e mpakTrueckoi paboThl CTYIEHTHI IPUOOpETaOT
YMEHUsS, TPEeayCMOTpEeHHbIe paboyeil mnporpaMMoN JUCHUIUIMHBI, Y4YaTCi UCHOIb308ANb
Gdopmynsl, U NpUMEHAMb PpA3IUUHbIE MEmOOUKU pacuemad, aHATU3UPOBAMb NOJYYEHHbIE
pe3yrvmamsl U 0e1amby 8b1800bl, ONUPAACH HA MeopemudecKiue 3HAHUs.

Ipakmuueckas paboma Nel. Memoo oenenus ompeska nonoiam. Amanrus 3a0auu u
UCCIe008aHue peueHus..

OnpenenuTh KOPHU ypaBHEHHUS Tpauueckd W YTOYHUTH OJHWH M3 HHUX HTEPAIMOHHBIMU
MeToaMu ¢ TouHocThIo 0,01:

L x342x4+2=0 9 x34+04x—-12=0
2 x3-_2x4+2=0 10 x34+05x—1=0
3 x343x—-1=0 11 x3+2x—4=0
4 x3+x—-3=0 12 x34+04x+2=0
5 x3+42x+4=0 13 x3+9x—-11=0
6 x3+4x—-4=0 14 x3+6x+3=0
7 x3+6x—1=0 15 x3+5x—1=0
8 x3+12x—-12=0 16 x3+10x—5=0

IIpakmuyeckasn paboma Ne2. Memoo denenus ompeska nonoaram. [locmanoska pewienus
3a0auu ¢ MS Excel. Pewenue no eapuanmanm.

[Tpumep opopmienus radbopaTopHoil paboThI:
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GAAN NABHAA BCTABKA PAIMETEA CTPAHLEI OPMY IR JAHHEIE PELLEHZMPOBAHME Bl

alls

& ;I; ] Calibri -1 KA === - B |Obumi - F
BeTaeute < WK Y- . 8. A- === &= - . oo b 0 ¥cnoeHoe Bopmz
M GopMaTMpOBaHWE ™  KaK Ti
Bydep o6MeHa T LpndT Ta Bolp3aEHWEAHWE M Yucno T Crinn
P14 - fr
A B C D E F G H ! ]
1 NabopatopHaa pabota Nol
2 MeTog neneHMA oTpesKa nononam
3
4 |BbinonHKn:
5 |BapwuaHrt:
8
7 |HaiTw pelieHmne ypaBHeHKWA X*3+x-1=0 c TouHocTbo £=0,01 meTogom AeNeHWA OTPEe3Ka NoNoAam.
8
9 | HopHem JaHHOro ypaBHEHMWA ABNAETCA X-KOOPAMHATA TOUKK NEpeCceYeHNA TPafKoE PYHKLMA y=x"3 1 y=-x+1.
10 | Miccnepyemblid KOpPeHE HaXOAWTCA Meay TOuKamun a=0 1 b=1.
11 | @yHKUMA F(x)=x"3+x-1 Ha KoHUax oT pe3ua [0; 1] npUHUMAET 3HaYEHMA pasHblX 3HaKoe M Fla)F(b) <0.
12
13

IIpumep 2.2. Haiitu peuieHue ypaBHEHUs x3 +x—1=0 ¢ Tounocteio & =

0,01 meronom menenns oTpeska momonam ¢ moMowIbio mporpamMmbl Excel.

Haiinem wuHTepBan, coaepkamuii eIWHCTBEHHBIH KOpeHb ypaBHeHusa. Jlig sToro
HEOOXOIMMO MOCTPOUTH TabmuIty win rpaduk Gpyskmmn F (x )

1) Beenewm B siueiiku A2, A3, A4, ... 3HaueHUs IEPEMEHHOU X .

2) Beenewm B sueiiky B2 popmyny =A2"3+A2-1.

3) Ckommpyem GopMyITy ¥ BCTABHM B OCTAIIbHBIC sTueiiku cTooma B.

4) Haiinem cocenHue sueiiky, B KOTOPBIX 3HA4eHMs] (QYHKIIMM UMEIOT pa3Hble 3HAKU (pHC.

2.3 a). COOTBCTCTBYIOIJ_II/IG 3HaA4YCHUA HepeMeHHOﬁ X narot T'paHULbI UHTECPBAJIA, COACPIKAIICTO

KOPEHb.

5) JAns mocTpoeHHs rpaduka BbI3BIBAEM MacTep Auarpamm. BwiOupaem THIl JuarpaMMsl
«TOYeYyHas» - TOYeyHas JuarpaMma coO 3HAUEHHUSMH, COEIWHEHHBIMU CIUIaKUBAIOLIUMU
JUHUSMHU.

6) I'panuIpl MHTEpPBaIA, COJIEPKAIIETO KOPEHb, COOTBETCTBYIOT 3HAYCHUSIM IITKAITBI, MY
KOTOPBIMHU JIMHUA Tpaduka TepecekaeT TOpU3OHTaIbHYI0 ochb (puc. 2.3 0) IIpomomxkxaem
petieHue Ha HOBoM Jiucte (puc. 2.4).

A B C D E F G
oo B BX iR (F@) GF(B) RO
.0,0000; 1, [IDDD _0,5000 '_ 1,0000: -1, [IDDD __1 Dﬂﬂﬂ i =0,3750 ;
05000 1,0000: 0.7500: 0.5000: -0.3750: 1,0000: 0,1719:
.0.5000 07500} 0,6250: 0.2500: -0.3750: 0,1719: -0,1309
06250 0,7500: 0,6875: 0,1250 -0,1309: 0,1719: 0,0125
.0.6250; 0.6875: 0.6563: 0.0625: -0.1309: 0.0125: .0.0611
.0.6563{ 06875} 06719} 00313 -0.0611: 00125} -0,0248
0,6719: 0,6875: 0, 6?9? G,EI"IEE ) -0 GE4B 10,0125 -0, UEI'BS

————— —————

70,6797 0.6875: 10,6836 0,0078 | -0,0063: 0,0125 10,0030 :

Puc. 2.4. Pemienne ypaBHEHUSI METOIOM JEJIEHUS OTPE3Ka MOMOJIaM € TIOMOIIBIO
11
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nporpammsl Excel.

1) Beectu B siueiiku A1 — G1 3aronoBku cTONIOIIOB.

2) B aueiiky A2 — 3HaueHue JieBoM rpaHuLbl nHTEpBaia (0)

3) B siueiixy B2 — 3HadeHue npaBoii rpaHuiibl nHTEpBaia (1)

4) B siueiiky C2 — hopmyiy cepeaunsl oTpeska [a; b] (=(A2+B2)/2)

5) B siuetiky D2 — popmyny norpemntHoctu (=B2—-A2)

6) B sueiiky E2 — popmyny dyaxmum (=A273+A2-1)

7) CkomupoBath (opmyny u3z E2 B sueitku F2 u G2. Crtpoka 2 Temepb COACPKUT
pe3ynbTaThl HAYAIBHOTO TPUOTUKEHUS.

8) B sueliky A3 — popmyny =ECJIN(E2*G2<0;A2;C2)

9) B sueiiky B3 — popmyny =ECIIM(E2*G2<0;C2;B2)

10) Boigenuts sueiiku C2:G2 u ckomumpoBath (Gopmyibl B cocennue sueiiku C3:G3 mpu
MOMOIIM Mapkepa 3amnojHeHUs (HeOONbIIOW YepHBIM KBagpaT B MPABOM HIDKHEM YTy
BbIIeTIeHHOTO 0s10Ka). CTpoka 3 Tenepb COACPKUT PE3yNIbTaThl IEPBOTO MPUOIUKECHHUS.

11) Boigenuts sueiiku A3:G3 u  ckomupoBaTh (GOPMYNIBI B COCEIHHUE SUCHKH
pacrnonoxxeHHbIX Huxe cTpok A4:G4, AS:GS, u T.4. npu momMoIM Mapkepa 3anoiaHenus. Kaxnas
HOBasi CTPOKa COAECPKUT PE3yJIbTaThl OUEPEIHOTO IPUOIMIKEHUS.

12) B cronbue C HaiiTh 3HaU€HUE KOPHS, COOTBETCTBYIOIIEE 3aJaHHON TOYHOCTH.

[TpubnmxeHHoe pemeHne TaHHOTO YpaBHEHUS X = 0,6836 = 0,68 COIEPKUTCA B
stueiie C9 (morpeutocts 0,007 < 0,01 B stueiixe D9).
OtBeT: X = 0,6836 = 0,68

Ipaxmuueckas paboma Ne3. Memoo npocmuix umepayuii. Ananiu3s 3a0a4u u UCCIe008aHUe
PpeweHus.

Ipakmuueckas paboma Ne4. Memoo npocmuix umepayuti. [locmanoéxa pewienus 3a0aqu 6

Pemmte ypaBHenue x> + x — 1 = 0 Ha orpeske [0,1] METOIOM IIPOCTBIX
utepanuii ¢ ToyocThio € = 0,001 ¢ momorsio mporpammel Excel.

ITopsinok pemenus:

[Topsinok pemenus (puc. 2.11).

1) Bsecrtu B sueiiku Al:D1 3aronoBku cTONOLOB.

2) B sueiiky A2 — 3HaUEHHE HAYAIBHOTO MPUOJIMKEHHUS 1

3) B sueiixky B3 — popmyny dyHxmun =A2"3+A2-1
4) B sueiiky C2 — 3nauenne M 5

5) B sueiiky A3 — (popMyTy NEPBOTO NPHOIMKEHHUS =A2-B3/$C$2
6) B sueiiky D3 — morpenHocTs =ABS(A3-A2)

7) Boimenuts sueliku A3:D3 u ckonupoBath (GOPMYJIBI B COCEIHUE SYEHKH
pacrnosiokeHHbIX Huke cTpok A4:D4, AS5:DS, u T.1. mpu nmomoum Mmapkepa
3anonHeHnA. Kaxknmasd HOBasg CTpPOKAa COIEPKUT Ppe3yNbTaTbl  OYEPEIHOTO
IpUOIINKEHHUS.

8) B cTonbue A HaliTh 3HaYeHHE KOPHS, COOTBETCTBYIOIIEE 3aaHHON TOYHOCTH.

[TpubmmkeHHoe pelnieHue naHHoro ypaBHeHus X = 0,68427 = 0,68 conepxkutcs B sueiike A9
(morpeurHocts 0,00179463 < 0,01 B stueiixe D9).
A B Cc D

1 | x f(x) M NnorpeLHocTb
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2 1 5

3 0,8 1 0,2
4 0,7376 0,312 0,0624
5 | 0,70982: 0,13889 . 0,02777881
6 | 0,69633: 0,06746 | . 0,01349237
7 0,68954 ; 0,03396 : . 0,00679209 :
8 0,68606: 0,01738 i 0,0034769 !
9 0,68427 : 0,00897 : . 0,00179463 :

Puc.2.11. PemeHue ypaBHEHHS METOJOM
IPOCTOM HWTEpalu C IOMOIIBIO
nporpammel Excel.

Ipaxmuyeckas paboma Ne5. Memoo npocmulx umepayuil. Pewenue no eapuanmanm.

OHpe[[eJ'II/ITB KOpHI/I ypaBHeHI/IH Fpa(l)I/I‘ICCKI/I nu YTO‘IHI/ITB OIUH N3 HUX I/ITepaI_[I/IOHHBIMI/I
MeToaamMu ¢ TouHocThIo 0,01:

1 x34+2x+2=0 9 x34+04x—12=0
2 x3-_2x+2=0 10 x34+05x—1=0
3 x3+43x—-1=0 11 x3+2x—4=0
4 x34x—-3=0 12 x34+04x+2=0
5 x3+42x+4=0 13 x3+9x—-11=0
6 x3+4x—-4=0 14 x3+6x+3=0
7 x3+6x—1=0 15 x3+5x—1=0
8 x3+12x—-12=0 16 x3+10x—-5=0

Ilpakmuueckas paboma Ne6. Memoo Hetomona (memoo xacamenvuwix). Ananuz 3adavu u

uccneoosanue PeUuleHuUsl.

Ipakmuyeckasn paboma Ne7. Memoo Hviomona (memoo kacamenvuwix). [locmanoska
pewenus 3a0ayu ¢ MS Excel.

Pemnts ypasHenue x> + x — 1 = 0 na orpeske [0,1] meTonom HeroToHa €
toyHocThIO € = 0,001 ¢ momomsio mporpammel Excel.

[Topsinox pernenus (puc. 2.8).

1) Bsecru B sueiiku Al:D1 3aronoBku cTon010B.

2) B sueiiky A2 — 3HaY€HHE HAYAIBHOTO IPUOIKEHHUS 1
3) B sueiiky B3 — popmyny dysxmun =A2"3+A2-1
4) B sueiiky C3 — GpopMyity Tpou3BOAHON (GyHKIUK =3*A2"2+1
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5) B sueiiky A3 — popMyiy nepBoro NpuOIMKEHHS =A2-B3/C3

6) B sueiiky D3 — norpemHocts =ABS(A3-A2)

7) Boigenuts sueiiku A3:D3 u  cxkonMpoBaTh (OPMYIbl B COCEIHHME SYEHKH
pacnonoxkeHHbIX Huxke cTpok A4:D4, AS:DS5S, u 1.0, npu nomomu Mapkepa
3anonHeHusd. Kaxnas HoBas CTpPOKAa COJEPKUT Ppe3yNbTaThl OYEPEIHOTO
MIPUOJTMIKEHUS.

8) B cTos01e A HaliTH 3HAYEHHE KOPHS, COOTBETCTBYIOIIEE 3aaHHOM TOYHOCTH.

[TpubnmxenHoe peuienue naHHoro ypaBHeHus X = 0,68233 = 0,682 coxepxkurcs B siuelike A6
(morpemnocts 0,00001 < 0,001 B stueiike D6).

A | B | Cc | D |
1 |x iFx__ iF(x) ___inorpewHocTb |
3 | 0,75000; 1,00000; 4,00000: 0,25000 ;
4 | 068605 0,17188: 2,68750 . 0,06395 |
5 | 068234 000894 G 241198: 0,00371 |
6 0,68233§ 0,00003§ 2,39676§ 0,00001§

Puc. 2.8. Pemenue ypaBHeHuss meronoM HproToHa ¢
nomoluisio nporpammel Excel.

Ipakmuueckas paboma Ne§. Memoo Hetomona (memoo kacamenvhuix). Pewenue no
BAPUAHMAM.

Onpenenuth KOpHU ypaBHEHHUS IpauuecKkd ¥ yTOYHHWTH OJIMH W3 HUX HTEPANUOHHBIMU
MeTozamMu ¢ TouHocThIo 0,01:

L x342x4+2=0 9 x34+04x—-12=0
2 x3-_2x4+2=0 10 x34+05x—1=0
3 x343x—-1=0 11 x3+2x—4=0
4 x34+x—-3=0 12 x34+04x+2=0
5 x3+42x+4=0 13 x3+9x—-11=0
6 x3+4x—-4=0 14 x3+6x+3=0
7 x34+6x—1=0 15 x3+5x—1=0
8 x3+12x—-12=0 16 x3+10x —5=0

Ipakxmuueckas paboma Ne9. Pewenue CJIAY memooom I'aycca. Ananus 3a0aqu u

uccneoosanue peutenusl.
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(4x, +x; +x3+2x4 = 2
X1+ 3xy +2x3—x, =2
<2x1—x2+5x3+3x4=—1 X1+ X, +3x3—x4 =2
\4x; + 5x, + 4x3 —4x, =8 2x1 + x5 +5x3 —2x, =3

(X1 +2x; —x3—x4 =0 { X1+ Xy +x3+x, =2

xl_x2+2x3_x4=1
2x1+3X3 +x4=4‘

<2x1+3x2—xg+x4=3 Xy +2x, +2x3 +2x, =4

2x1 +5x, + 2x3+x, =3 2x1 + 3%, +4x3 +4x, =7
\3x; +5x, + x3+2x, =5 3x; +4x, + 5x3 + 6x, =9
( X1 +x, +x3=1 2% + Xy + X3+ x4 =2

x1+2x2+2x3+x4=0 le+2x2+x3+x4=3

30 20, + 3%, + 4x3 + 2%, = 0 0.3 2x, + 2x, + 23 + x, = 3
\3x; +4x, +5x3 +3x, =0 2x1 +2x, + 2x3 +3x, =1
([ 2x1+x,+x3+x,=1 x4 +2xy,+2x3+x,=0

7<2x1+2x2+2x3+3x4=—1 g 2x1 +3x, +3x3+2x, =0

") 4xy +3x, +3x3+3x, =1 ") 3x; +5x, +4x;+2x, =1
\ 6x1 +4x, + 5x3 +2x, = 4 4x, + 7xy + 6x3 + 2x4 = 2
( 2%+ Xy +X3+Xx, =2 2x1 +2xy +x3+x, =1
9. 4 2X1 + 2x5 + 2x3 +3x, =1 10 2x1 +3x, + 2x3+x, =1
") 2x; +2x, +3x3+4x, =0 " )4xy +5x, +4x3+3x, =1
\2x1 + 2x, + 3x3 + 5x, = —1 6x; +5x, + X3+ x4 =5

Ipaxmuyeckas paboma Nel(. Pewenue CJIAY memooom I'aycca. Ilocmanosxa pewienus
3a0auu 6 MS Excel. Pewienue no eapuanmanm.

B Ttekcre Oymer mpemiaratbCsi BBECTH B JAHMANa3oH siueek (opMynay BHIA:
{=A1:B3+$C$2:$C$3} u T.n., 3TO Tak-Ha3pIBacMble «popMyibl MaccuBay. Microsoft Excel
ABTOMATUYECKH 3aKI04aeT ee B purypHsie ckooku ( { } ). s BBeAeHHs Takoro tuna Gpopmyin
HE0O0XO/MMO BBIJICNIUTh BECh JMANa30H, KyAa HY)KHO BCTaBUTh (hopMyiny, B NepBOHM sueiike
BBeCTH Gopmyiy 06e3 GurypHbsix cko6ok (s mpumepa Boimie — =A1:B3+$C$2:$C$3) u naxars
Ctrl+Shift+Enter.

[Iyckail nMeeM cUCTEMY JIMHEWHBIX YPABHEHUN:

9x1 + 5%, +4x3+7x4, =0
4x, +6x5 +8x3 +7x, =6
5x; +8x, + 7x3+6x, =3
5x1 +6x, +8x3+7x, =7

1. 3anumemM ko3(p@uuMEeHThl cucTeMbl ypaBHeHUH B sueiiku Al:D4 a cronben
cBoOOmHEIX 4ieHOB B stuekku E1:E4. Ecnu B sueiike Al Haxomurcs 0, HE0OOXOIMMO HMOMEHSITH
CTPOKHM MECTaMHU TakK, YTOO B ATOH siueiike ObUIO OTJIMYHOE OT HOJs 3HaueHue. [l Oosblieit
HarJsiIHOCTU MOXKHO J100aBUTh 3aJIUBKY SU€EK, B KOTOPBIX HAXOAATCS CBOOOHBIE YJICHBI.

A | B | ¢ | D | E |
1] ] g 4 7 0
2 4 B 5 7 5
3 | 5 5 7 B 3
4 5 B 5 7 7
5 |

2. HeoOxonumo ko3¢ duirent npu x1 Bo Bcex ypaBHEHUAX KpoMe MepBoro npusectu K 0.
Jlng Hauana cenaeM 3To A BTOporo ypaBHeHus. CKonupyeM NepBYIO CTPOKY B siueiiku A6:E6
06e3 wu3MmeHeHu#dt, B suediku AT7:E7 HeoOxomumo  BBecTH  Qopmyny:  {=A2:E2-
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$AS1:SES1*(A2/$A8$1)}. Takum o00pa3oM MBI OT BTOpPOW CTPOKH OTHHMaeM IEPBYIO,
yMHOXXeHHYI0O Ha A2/$AS$1, T.e. OTHOIIEHWE TEPBHIX KOAPPHUIMEHTOB BTOPOTO U IIEPBOTO
ypaBHeHud. Jlns ynoOCTBa 3amojiHEHUS CTPOK 8 M 9 CCBUIKM Ha SYEHKH IIEPBOW CTPOKU
HEOOXO0IMMO UCIIOJIb30BATh A0COIOTHBIC (KCIIOIb3yeM CUMBOI $).

A7 - Bl [=A2:E2-5A51: FEF1 (AZ/5AG1))
A | B | ¢ | p | E |
N 9 5 4 7 ]
2| 4 3 & 7 B
3] 5 8 7 B 3
4 5 B 8 7 7
5 |
B 9 5 4 7 0
| 7 | 0l 3777778 B,222202 3 A6A609 B
8
g |
1M

3. Konmupyewm BBeneHHYIO hopMyy GopMyIly B CTpOKH 8 U 9, TakuM 00pazom u3baBisiemMcst
oT K03 GHIMEHTOB Tepe X1 BO BceX ypaBHEHHIX KPOME IIEPBOTO.

A | B [ ¢ [ D [ E |
1 9 g 4 7 a
2 | 4 B g 7 &
3| 4 il 7 a] 3
4 4 B g 7 7
5
B | 4 g 4 7 a
7 0 3777778 6222227 3588859 B
8 | 0 5220202002 4777778 211111 3
9 0 3222222 5777778 311111 7

10

4. Tenepsb npusegeM K03QPUIMEHTHI Tepe X2 B TPETheM U YeTBepTOM ypaBHeHHH K 0. s
3TOr0 CKONMPYEM MOJIy4YeHHbIE 6-10 U 7-10 CTPOKHU (TOJIbKO 3HaueHus) B cTpoku 11 u 12, a B
syeiiku  A13:E13 BBegem dopmyny {=AS8:E8-$A$7:SE$7*(B8/$B$7)}, koropyio 3arem
ckorupyem B sueiiku Al14:E14. Takum oOpa3oM peanu3yercss pa3HOCTh CTPOK 8 u 7,
YMHOXXEHHBIX Ha k03 dunuent B8/$B$7. He 3a0biBaeM mpoBOAMTH MEPECTAHOBKY CTPOK, YTOO
n30aBuThCs OoT () B 3HAMEHATENE IPOoOH.

A | B | ¢ | b | E |
] 9 3 4 7 i
2] 4 5 g 7 5
R & g 7 5 3
4 & 5 g 7 7
5|
B | 9 & 4 7 ]
7| 0 3777778 6222222 3388989 5
8| 0 5222222 4777778 2111111 3
ER 0 3222222 8777778 3111111 7
10
1] 9 & 4 7 ]
12] 0 3777778 6222222 3488559 &
13| i 0 382353 326471 -529412
4] ] 0 0470888 -020585 1882353
15

5. Ocranocs npuBecTy KO3 HULMEHT IpU X3 B YETBEPTOM ypaBHEHUH K 0, ISl 3TOr0 BHOBb
IpojielaeM aHaJIOTM4Hble JeHcTBUsA: ckomupyeMm mnoiydeHHsle 11, 12 u 13-10 cTpoku (TOJBKO
3HaueHus1) B crTpoku 16-18, a B sueitku Al19:E19 Begem dopmyny {=A14:E14-
SAS13:SES13*(C14/$CS$13)}. Takum oOpa3om peanusyercs pa3HOCTH CTpok 14 u 13,
yMHOKeHHBIX Ha K03 duiment C14/$C$13. He 3abbiBaeM MPOBOAUTH MEPECTAHOBKY CTPOK,
4yT00 n36aBuTHCA OT 0 B 3HAMEHaTeNe IPOOH.
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A [ B | © | 0 [ E ]
BN 9 5 1 7 i
2| 4 B ] 7 B
3] 5 ] 7 G 3
4| 5 B ] 7 7
5 |
B | ] 5 1 7 ]
7 0 3777778 6222222 3355389 B
8| 0 5222222 4777778 2111111 3
9| 0 3222222 5777778 3111111 7
0]
11 ] 5 4 7 ]
12 0 3777776 6222222 3868859 5
13| 0 0| -382353 326471 -529412
14 0 0| 0470588 020588 1882353
15|
16| ] 5 4 7 ]
17 0| 3777778 B222222 3358859 B
18 i 0| -382353 326471 -529412
19 ] ] 0 -0G0769 1230769
N

6. [Ipsmas mporonka merogoM [aycca 3aBepiiena. OOpaTHYH MPOTOHKY HayHEM C
MOCIIEAHEH CTPOKU TONYy4eHHOW Marpuilbl. HeoOXoaumMo Bce 3IEMEHTHI MOCIEAHEH CTPOKHU
paznenuth Ha kodpduuument mnpu x4. s storo B cTpoky 24 BBeaem dopmyny
{=A19:E19/D19}.

A | e | ¢ | p | E |
N 9 3 4 7 0
2| 4 5 g 7 &
R & g 7 5 3
4 & 5 g 7 7
5 |
B | 9 & 4 7 ]
7| 0 3777778 6222222 37599989 &
B | 0 5222222 4777778 2111111 3
ER 0 3222222 6777778 3111111 7
10|
1] 9 & 4 7 ]
12| 0 3777778 6222222 37599989 &
13| i 0 -382363 326471 -529412
14 i 0 0470588 -020883 1882353
15|
16| 9 & 4 7 ]
17| 0 3777778 6222222 37599989 &
18| i 0 -382363 326471 -529412
19| i i 0 -0G0769 1230768
20
21
22|
23]
24 i i i 1 202532
a5

7. llpuBeneM Bce CTPOKH K TMOJOOHOMY BHAY, JJIs 3TOTO 3amojHUM CTpoku 23, 22, 21
CIIeAYIOIMMHU (HOpMYIaMHu:

23: {=(A18:E18-A24:E24*D18)/C18} — oTHUMaeM OT TpeTbel CTPOKU YETBEPTYIO
YMHOXXEHHYI0 Ha KO3((UIIUEHT pu X4 TpeTbel CTPOKH.

22: {=(A17:E17-A23:E23*C17-A24:E24*D17)/B17} — oT BTOpO#l CTPOKH OTHHUMaeM
TPETHIO U YETBEPTYIO, YMHOXKEHHbIE HAa COOTBETCTBYIOIINE KO3 PUIIUEHTHI.

21: {=(A16:E16-A22:E22*B16-A23:E23*C16-A24:E24*D16)/A16} — oT mepBOil CTpOKHU
OTHUMAaeM BTOPYIO, TPEThIO M YETBEPTYI0, YMHOKEHHbIE Ha COOTBETCTBYIOIINE KOI()PUIIUEHTEI.

Pe3ynbrar (kopHU ypaBHEHUs) BbIUUCIIEHHI B stuelikax E21:E24.
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m

1 5 5 4 7 i
2 4 B B 7 B
3 5 8 7 B 3
A 5 B B 7 7
5 |

6 | 5 5 4 7 i
7] 0| 3777778 6222222 3 FA6869 B
A | 0| 5202222 4777778 2111111 3
9 00 3222222 5777778 3111111 7
10

11| g 5 4 7 0
12 0 3777778 6222222 3888389 B
13 i 0/ 382353 326471 529412
14 i 0 0470588 020585 1882353
15

16| g 3 4 7 i
17| 0| 3777778 6222222 37580889 B
18| i 0 32353 -3.26471 529412
19 i 0 0 060769 1230769
20

i ] 0 0 0 ]
2] i 1 i 0 14557
A i 0 1 0 3,113924
24 i 0 i 1202532

.
n

Ipaxmuueckas paboma Nel . Pewenue CJIAY memooom obpamnou npoeonxu. Ananus

Cucremy (1.1) MOXHO TIpeICTaBUTh B MATPUYHOM Buje kak AX = B,

aiq
azq

rme A =

any

3a0a4u U UCCIe008aHUe PeUleHUs.

a11x1 + a12x2 + -+ alnxn == b1

az1X1 + Ar2Xo + -+ aann = b2

An1Xy + ApaXy + -+ App Xy = by

a12 s aln
a22 e a2n
Anz - Qpn

bn,

Xn

(1.1)

Penenye MOKHO BBIPa3UTh, UCIIONB3ys yMHOXKEHHE Ha MaTpuily A~ 1, oGpaTHyIo K A:
A"'AX =A"'B, X=A"'B

IIpakmuyeckas paboma Nel2. Pewenue CJIAY memooom obpammuoii npo2oHKu.

Ilocmanosxa pewenus 3aoayu 6 MS Excel.

[Topsanox pemenust:

1. Bsectu matpuny A u Bektop B B abounii muct Excel (puc. 1).

2.
A8:D11.
3. BmBBarh
GyHKIIUIO

A
A
13

(o IR ¥ RN SRSV N

Macrep
BBIYUCIICHUS

B

[ |
U= O N

bynknuii, B

obpaTtHo#

C

11

KaTeropuu

D

A w on b

MaTpHULBI

18

E F

«MartemMaTH4eCcKue»

MOEP.

| '
U= N 0

B

JHUaJIOTOBOM

Boiienute sueliku Juis XpaHeHuss oOpaTHOW wmatpuisl 4 X 4; Hampumep, sSYeHKH

BBIOpATh

OKHE



apryMeHToB (QYHKIUHU 3alOJHUTH Iojie BBoAa «MaccuBy - yKa3aTh JAMAaIa3oH S4YeeK
MAaTPHUIIBI A - B HalleM ciydae A2:D5. Haxatp KHOTIKY
OK. B mepBoil sueiike BBIICICHHOTO I0[ OOpaTHYHO MAaTpHUIly JaWamna3oHa
(A8) mosBUTCS YHKCIIO.

4. YrtoObl OTYyYUTH BCIO OOPATHYIO MaTpHIly, HaXkaTh kiaBuiry F2 g nepexona B pexxum
peaaKTUPOBaHUS, a 3aTemM OJIHOBPEMEHHO KJIaBUILIH
Ctrl+Shift+Enter. B sueiikax  AS8:D11 MOSBATCS ~ 3HA4YCHHsT  OOpaTHOU
MAaTpHILIBI AL,

5. Bergenuts AYEUKHU JUTSL XpaHeHus BEKTOpa-cToyona HarpuMmep,
sueriku F8:F11.

6. BemBath MacTep  GyHKIUH, B Kareropum — «MareMaTH4ecKue»  BBIOpATh
¢ynkuuio  marpuyHoro  ymHoxkeHuss MYMHOX. B jgumanoroBom — OkHe
apryMeHToB (QYyHKIMH B 1ojie BBoga «MaccuBl» ykaszaTh JAMana3oH —S4EeK
MAaTPHUIIbI A~1 - B Hamem cinydae A8:D11, B mosie BBoga «MaccuB 2» yka3aTh Juana3oH
AYEEK BEKTOpa B - B HallleM ciay4dae F2:F5. Haxars
kHonky OK. B mnepBoil syeilke BBIJEIEHHOTO NOJA  pe3yinbTaT JAuana3zoHa
(F8) mosiBUTCS UmcIIO.

7. UroObl moOMyduTh BeECh BeKTOp X, Haxkarh KiaBumy F2 g mepexoma B
pexuM peIaKTUPOBAHUS, a 3aTeM OJITHOBPEMEHHO KJIABHIIIN
Ctrl+Shift+Enter. B siueiikax F8:F11 nosiBaTcs 3HaueHus pelIeHNs CUCTEMbI ypPaBHEHUH:

x; = 1,767019; x, = 9,807512; x5 = 2,702465, x, = —0,48533.
A B C D E F G
A B
13

]
o |
[ RN =]
| |
B W ou
Ul = w0

11

A1 x =
0,098005 -0,09214 0,071009 -0,0534  X;  1,767019
0,201878 -0,85446 0403756 -0,3615 X3 9,807512
0| 0,019366 -0,31162 0,163732 -0,04049 X3 2,702465
11 -0,02758 0,049883 0,069836 -0,00293 X4 -0,48533
12

1
2
3
a
5 7
6
7
8
9

[

Ilpakmuueckas paboma Nel3. Pewenue CJ/IAY memooom obpammoii npoeonku. Pewenue no

eapuanmanm.
(2x1 +3x, +3x3+3x, =5 X1+ 2x; +x3+2x, =3
1<2x1+2x2+2x3+3x4:5 ) 2x1 + 3%, —x3+x4 =3
) 2xy +2x, +x3+ 2x, =4 ") 2xy +5x, + 2x3 + 2x, =7
\ 2xq +2x, +x3+x4 =3 3x; +5x, +x3 +4x, =8
(X1 +2x; +x3+2x, =1 X1 +Xxy+2x3+x,=0
3. X1 +4x, + 2x3 +x4 =2 4 X1+ 2%y +4x3 +2x, =1
") 2xy +6x, +x3+3x, =5 ") 2x;1 +3x, +8x3 +4x, =2
\2x;, + 5xy + 2x3 + 2x, = 3 3xy + 4x, + 10x3 + 6x, = 3
( X1 +x,+x3=0 X1+ 2x, +3x3 +3x, =2
5<x1+2x2+2x3+2x4=1 6 X1 +3x, +4x3 +4x, =1
") 2% +3x, +4x3 +4x, =1 ")2x +3x, +4x3 +4x, =1
\3x; +4x, +5x3 +6x, =1 3x; +4x, + 5x3 +6x, =1
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(le+xZ+x3+2x4_=2 x1+2x2+2x3+2x4=1

7<2x1+2x2+x3+2x4=3 g 2x1 + 3%y + 3x3 +4x, = 2
) o xitHxytx3+x, =2 ") 3xy +5x, +4x3 +4x, =2
\ X1 + X, +x3+3x4 =2 4x, + 7x, + 6x3 +4x, =0
( 3x1+2x, +x3+x,=1 5x; +3x, + 3x3 +3x, =8
9<3x1+3x2+2x3+2x4=—1 10 2x; —2x, —3x3+3x, =5
") 3%y +3x, + 3x3 +4x, = —4 ") 2%y +2x, —3x3 +2x, =1
\3x; + 3x, + 3x3 + 5x, = =5 2x1 + 2x, + x5+ 2x, = 4

Ipaxmuyeckas paboma Nel4. Pewenue CJIAY memooom npocmou umepayuu. Ananus
3a0ayu u UCCIe008aHUe PeuleHusl.

CyTb BBIUHUCICHUN UTEPALIMOHHBIMUA METOJIaMHU COCTOUT B CJICIYIOLIEM: pacueT HauMHAeTCs
C HEKOTOpOro 3apaHee BbiOpaHHOro mnpuOmmkenns x©) (HayaneHOTO NPHUOIMKEHUS).
BBIUNCINTENBHBIA TIpoliece, MCIoNb3yomuii Matpuiy A, Bektop B cucremsr (3.1) m x(®),
IPHBOIHT K HOBOMY BekTopy x (1:

1 i—1 i
W=—=0-Yax"->ax"), i=1,23..n (3.11)
i j=1

i J J=i+l
3arem mponecc MOBTOPACTCA, TOJIBKO BMECTO X(O) HCIIOJIB3YCTCA HOBOC 3HAUCHUC X(l)
Ha k + 1-oM miare uTepalMoHHOIO IPOLECCA MOIYYatoT:

b 1 i1 n ; . )
V== (b -Yax" - Yax?), i=1,2,3.,n (3.12)
. 7=l

ii J=i+l

[Ipu BBINOJHEHUU HEKOTOPBIX 3apaHEe OTOBOPEHHBIX YCIOBHIl MpOLIECC CXOAUTCS IPU
k — oo. CxomuMoOCTh MeTOJa MPOCTOW UTEpAMK OOECIIEYMBACTCS MPHU BBHIOJHEHUU YCIOBUS
npeobiiajaHusl 1MaroHadbHbIX 3JIEMEHTOB MaTpULIbl A:

Yla;|<la,l, i=1,23...,n (3.13)
(£
3amaHHas TOYHOCTh JOCTUTAETCS ITPH BHIMOJIHEHUH YCIOBHS:
max | x" —x® |<g (3.14)
I
ITpumep:
[IpeoOpa3zoBarh cucremy ypaBHeHu#l (3.15) k BuIy, NPUTOAHOMY JIJIsi MOCTPOECHUS
UTEPAIMOHHOI0 Mpoliecca METoA0M SIkoOU U BBIOIHUTE TPU UTEPALIUH.
7X1+4‘XZ_X3 =7
le + 6x2 + 3x3 =-2 (315)
_X1+xZ+4’X3 =4
Pewrenne:
HocratouHoe ycioBue cxoaumocTd (3.13) BbIONHSAETCS, MO3TOMY HauyalbHOE
NpUOJIMKEHNE MOXKET OBITh JTFOOBIM.
|ay, |+ a3 [=4+1<]a,[=7
+la,|=2+4+3<|a,|=6
|ay, | +]as, |=1+1<[a; [=4
B -oM ypaBHEHHU BCe WIEHBI, KPOME X;, IEPEHOCATCS B MIPABYIO YaCTh:

| y;
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X =(7T=4x,4+x)/7
x,=(-2-2x,-3x,)/6 (3.16)
=(4+x-x,)/4

3ajaercs HavanbHoe mpuOmmkenne x (O = ( ©), xéo), x§°)) MIOJICTABJISIIOT B IIPaBYIO

yacth (3.16). Ecin x(O) =0, x(o) =0, x(o) = 0, To pe3ynbTaThl IEPBOM UTECPALIUU:
2 =(7-4-0+0)/7=1
Y =(-2-2-0-3-0)/6=-1/3=-0,333
¥V =(440-0)/4=1

Pe3ynbTarel nepBoii uteparmn x ) = ( ), xgl), xgl)) MOJICTABJISIIOT B MPaBYIO YacTh

(2.16) w1 mosTy4arOT pe3yJabTaThl BTOPOH UTEPALIMH:

X =(7-4-(=0,333)+1)/7=4/3=1333
P =(=2-2:1-3:1)/6=-7/6=-1167
XY =(4+1-(-0,333))/4=4/3=1333

Pe3ynbTatel BTOpoii nrepamun x 2 = ( @), xgz)‘ xgz)) IIOACTABJISIIOT B IPAaBYI 4acTh

(2.16) 1 mony4aroT pe3yabTaThl TPETbEU UTEPALIUU:
1P =(7-4-(-1167)+1,333)/7 =1,857
153‘]' =(-2-2-1.333-3-1333)/6=-1444
1Y =(4+1,333—(=1167))/4=1,625

OrnpenensioT JOCTUTHYTYIO TOYHOCTb:

| T':ﬂ‘ :(F:' | =|L857-1,333|=0,524
| 1'13]' —xf:' | =|-L444+1167|=0,278
| T':ﬂ‘ ':3:' | =|1.625-1,333| =0.292
max |x*33' x?1=0,524

Ipakmuyeckas paboma Nel5. Pewenue CJIAY memooom npocmoti umepayuu. Ilocmanoexka
pewenus 3a0aqu 6 MS Excel.
7x1+4x2—x3 =7
2x1 + 6x5 + 3x3 = =2
—x1 +x, +4x3 =4
[Topsanox pemenust:

1) [IpencraButh cucremy B Buze 3.16.
2) Beectu B sueiiku A1:C1 3aronoBku cToiOI0B:
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A B C

1 _x_1______E_gg_____;_x_a______:
2 |....000: 000 0001
3 | .00k . 033 =____1_.99_:
4 1331 <117, 133!

L1864 440 1837
6 | _.206: _176: 1831
T | 2274 193: 196
20 | 286} 234} . 225.
21 | 2664..-235) 2251
22 2661 2351 2251

3) B sueiiku A2:C2 — HavansHoe npubamxenue 0, 0, 0;
4) B aueiiky A3 — popmyny x; =(7-4*B2+C2)/7

5) B siaeiiky B3 — dpopmyny x,
6) B sueiiky C3 — popmyny x3

HEOOXOJAMMOI TOYHOCTH, T.C. 2;

8) Beigenmuts sueiiku A3:C3 u ckommpoBaTh  (HOPMYIBI
pacnoiokeHHbIX Hke CTpok A4:C4; AS5:CS u T.4. npu oMoty mapkepa 3anoiaHenus. Kaxnas

=(-2-2*D2-3*C2)/6
=(4+A2-B2)/4

7) Boigenuts ctonbust A, B, C, BbI3BaTh KOHTEKCTHOE MeHIO DOopMar siueek, yCTaHOBUTh
YUCIIOBOW (hOpMAT YHUCIOBOM W YKa3aTh YHCIO JCCATUYHBIX 3HAKOB,

HOBAs CTPOKA COACPKHUT PE3YJIbTATHI OUESPEITHOTO IPHOIMKECHUS;
9) IIpogomkarh KOMMPOBaHUE, TIOKA PE3YJIbTAT HE NIEPECTaHET MEHITHCS;

10) SAueitku A21, B21, C21 conepsar pelieHue CUCTEMbl YPaBHEHUMN, COOTBETCTBYIOLEE

3aJJaHHOM TOYHOCTH.

[TpubnmxeHHOe pelIeHre CUCTeMbl ¢ TouHOCThIO € = 0,01:

x1 = 2,66,x2 =

Ipakmuueckas paboma Nel6. Pewenue CJIAY memooom npocmoti umepayuu. Pewenue no

—2,35,x3 = 2,25,

eapuanmanm.

(2x, +3x, +3x3 +3x, =5
2x1 +2x, + 2x3+3x, =5
2%, +2x, + x3+ 2x, = 4
\ 2x1 +2xy +x3+ x4, =3
(X1 +2x, +x3+2x, =1
X1 +4x, + 2x3 +x4 =2
2x; +6x, +x3+3x, =5
\2x;, + 5xy + 2x3 + 2x, = 3
( X1 +x,+x3=0

X1+ 2%, + 2x3+2x, =1
2xqy +3xy +4x3 +4x, =1
\3x; +4x, +5x3 +6x, =1

X1+2x2+x3+2x4=3

2x1 +3xy —x3+x4, =3

2. 2x1 + 5%, + 2x3 + 2x, =7
3x; +5x, + x3 +4x, =8

X1 +xy+2x3+x,=0

4 X1+ 2xy +4x3 +2x, =1
") 2%y +3x, +8x3 +4x, =2
3xy +4x, +10x; + 6x, = 3
Xy +2x, +3x3 +3x, =2

6 X1 +3x, +4x; +4x, =1

2xqy +3xy +4x3 +4x, =1
3x; +4x, + 5x3 +6x, =1
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(2% + Xy +x3+2x4 = 2
2x1 +2x, + X3+ 2x4 =3
X1+ Xy +x3+x, =2

\ X1+ Xy +Xx3+3x, =2

( 3x1+2x, +x3+x,=1

<3x1+3x2+2x3+2x4:—1
3x; + 3%y + 3x3 + 4x, = —4

\3x; + 3x, +3x3 +5x, = =5

10.
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X1+ 2x, +2x3 +2x, =1
2x1 + 3%y + 3x3 +4x, = 2
3x; +5x, +4x; +4x, = 2
4x, + 7x, + 6x3 +4x, =0
5x; +3x, + 3x3+3x, =8
2x; —2x, —3x3+3x, =5
2x1 +2x5, —3x3+2x, =1
2%y + 2%y +x3 +2x4, = 4



