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I IlaciopT )OHAOB OLEHOYHBIX CPEICTB

1. O0aacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Uil IPOBEPKU PE3yJIbTaTOB OCBOCHUS
qucuuminabl OLIL10. YucneHHBIX METOOB, BXOASIIEH B COCTaB MPOrpaMMbl MOJTOTOBKH
CHELHATNCTOB CpeHero 3BeHa no crenuanbHocTH  09.02.07 «MHpopMannoOHHbIE CUCTEMBI U
nporpaMmupoBanuey. Padora o0ydawimmxcs BO B3aMMOJEHCTBMH C IpenojgaBarTeleM 52
qaca, Ha CaMOCTOSATEIbHYI0 paboTy 12 yaca.

2. O0beKTHI OLICHMBAHNS — Pe3yJIbTAThl 0CBOCHUSI AU CHHUIIIMHBI
®OC mno3BONSET OLICHUTH CIEAYIOIIUE PE3YJIbTaThl OCBOCHHUS JUCHUIUIMHBI B
coorBerctBUM ¢ @PI'OC crnemmansHocTH  09.02.07  «MHpOpMALMOHHBIE CHCTEMBl U
nporpaMmmMupoBaHue» u padoueit mporpammoit nucuuruinabl OLIT. 10. Yucnennble METOIbI:
YMEHHUA:
—  HCIOJIb30BaTh OCHOBHBIEC YMCIIEHHBIE METO/IbI PEIICHUS MaTEMaTHUECKUX 3aa4;
— BBIOMPATh ONTHUMAJIBHBIN YUCICHHBIN METO IJIsl pEILICHHsI TOCTABICHHOM 3a/1auu;
— JaBaTh MaTE€MaTH4YeCKHE XapaKTePUCTHKH TOYHOCTH HCXOJHOW HHMOpManuu u
OLICHUBATh TOYHOCTb [TOJIyYEHHOT'O YHUCIEHHOTO PELICHMUS;
— paspabarhiBaTh aNTOPUTMbI M TMPOTPaMMbl Uil PEIICHUS BBIYMCIUTENBHBIX 3aj1ad,
YUUTHIBasI HEOOXOAUMYIO TOUHOCTb IOJIy4aeMOT0 pe3yibTara.

3HAHHA:
— METOJIbl XpaHEHUsl YMCEN B MAMSITH SJEKTPOHHO-BBIYUCIUTEILHOW MAaIIUHBI (Haiee —
OBM) u nelicTBUs HaJ HUMH, OLIEHKY TOUHOCTH BBIYHCIICHUT;
— METOJbl  pEIICHUS  OCHOBHBIX  MAaTEMAaTHMYEeCKMX 3aJa4 —  HHTETPUPOBAHMUS,
mubdepeHIIMPOBaHUS, pPEIICHUS JWHEHHBIX U TPAHCUEHACHTHBIX YpaBHEHHM U CHCTEM
ypaBHeHUH ¢ momoisio DBM.

BerimenepeuncieHHbie yMEHUsI, 3HAHUS HAIIPaBIeHB! Ha GOpMUPOBaHUE Y 00yUYaArOIIUXCSI
CJIEAYIOUIMX O0IMX U MPO(ecCHOHATBHBIX KOMIETEeHIM:

OK.01. BsiOupare crnocoObl pemnieHuss 3agad  NpoPECcCHOHATBHONW JeSTEIbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK.02. Ucnonb30BaTh COBPEMEHHBIE CpPEICTBA IOMCKA, aHAIW3a W HHTEPHpETaNH
uHpopMaluu 1 HHPOPMAIIMOHHbBIE TEXHOJIOTUH JUIS BBIMOJIHEHUS 3a/1a4 PO eCcCHOHATbHON

OK.04. 3ddexTrBHO B3auMOACHCTBOBATH U pa0OTaTh B KOJUICKTUBE U KOMaH/Ie

OK.05. OcymecTBiaATh YCTHYIO U NHCBMEHHYH0 KOMMYHHUKALMIO Ha TOCYAapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK.09. Ilonb3oBarbcsi MpodecCHOHAIbHONW JTOKyMEHTAlMeld Ha ToCylapCTBEHHOM H
MHOCTPaHHOM SI3bIKax

[1K.2.3. BbIIOAHATH  OTHAAKY MNPOTPAaMMHOIO  MOAYISL C  HCHOJIb30BAaHUEM
CIEUAIN3UPOBAaHHBIX IPOTPAMMHBIX CPE/ICTB.

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJIbTATOB 0CBOCHUS AN CUMIIJIMHBI

KoHTpOoIb 1 OLIEHKA pe3ynbTaTOB OCBOCHUS — 3TO BBISBICHHUE, N3MEPEHUE U OLICHUBAHHE
3HaHWH, YMEHHH U (popMupyrommxcs oOmmx U MpoPecCHOHATBHBIX KOMIIETEHIIUA B pamMKax
OCBOEHUS AUCLUILINHBIL.

B coorBercTBUM ¢ yueOHbIM IiaHoM crnenuanbHocTH 09.02.07 «MH(popmanroHHbIE
CHCTEMBI M IpOrpaMMHpOBaHue», paboueil mporpammoint aucuuriuHsl OLIL.10. Yucnenusie
METO/IbI IIPeIyCMaTPUBAETCS TEKYIIUN U MPOMEKYTOUHBIN KOHTPOJIb PE3YIbTaTOB OCBOCHHUS.

3.1 ®opMBbI TeKyLIEr0 KOHTPOJIS
Texymuii KOHTPOJIb YCIEBAEMOCTH IMPEJICTABIISET COOON MPOBEPKY YCBOCHHUS y4e€OHOTO
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MaTepHaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHs.

Texymuii KOHTpOJIb pe3yabTATOB OCBOEHHS AMCLUIUIMHBI B COOTBETCTBUHU C paboueil
IpOrpaMMOM ¥  K&JICHJApHO-TEMATHUYECKUM IUIAHOM IPOMCXOAUT IIPU  HUCIIOJIB30BAHUU
CJIEAYIOLIMX 00s13aTeNbHBIX (POPM KOHTPOJIS:

- BBITMOJIHEHHUE U 3aIUTa JJAOOPATOPHBIX U MPAKTUYECKUX padoT,

- IPOBEpPKa BBIMOJIHEHUS CAMOCTOSITEIbHON pabOThI CTYIEHTOB,

- IPOBEPKA BHIMOJIHEHUS! KOHTPOJIBHBIX padoT.

Bo Bpems mpoBeneHMsI yueOHBIX 3aHATHH JONOJHUTEIBHO HCIOJB3YHOTCS CIELYOLIUe
(GopMBI TEKyIIEro KOHTPOJS — YCTHBIH ONpPOC, pEUIeHHEe 33Jad, TECTHPOBAHUE IO TeMam
OTJIE/IbHBIX 3aHATHH.

BoinosiHeHue n 3ammMTa NpakTH4eckKux pador. [Ipaktuyeckue paboTbl IPOBOASTCS C
LENbI0 YCBOGHUS W  3aKpEIUICHUS IPAaKTHYECKUX YMEHUHW W 3HAHHUW, OBJIAJCHUS
npodecCHOHATBLHBIMI KOMIIETCHIIMAMU. B X011e pakTu4eckoil paboThl CTyA€HTHI IPHOOPETAIOT
YMEHUs, MpelyCMOTpeHHble pabouell nporpaMMoN AHMCUUIUIMHBI, Y4YaTCsl HCIIOJIb30BaTh
dopMynbl, W TPUMEHATH pa3IWYHbIE METOJUKM pacueTa, aHAJIW3UPOBaTh IOIy4YCHHBIE
pE3yJIbTaThl U A€IaTh BBIBOBI, ONUPASICh HA TEOPETUUECKHUE 3HAHMS.

Crnucok npakTUYeCKux padoT:

e [lpakruueckas paborta NelllpaBuio cinoxeHus: U BBIUUTaHUS MPUOJIMIKEHHBIX YUCE].
e [lpaxTuueckas padora Ne2. [IpaBuio yMHOXKEHUS U J€JIE€HUS MPUOIMKEHHBIX YHCEII.
e [lpaktuueckas padora Ne3. Pemenue anredpandecKux U TPAaHCUEHICHTHBIX YpaBHEHUN

METOOM ITIOJIOBUHHOTO JCJICHHUS.

e [lpaktuueckas pabora Ned. Pemenue anredpanueckux U TPaHCLEHAECHTHBIX YpaBHEHUN

METOAaMHU XOpJ U KacaTelnbHbIX (MeToa HeloToHA).

o [lpaktuueckas padora NeS. KommbrorepHoe perieHue anredopanieckux u

TPAaHCIEHJECHTHBIX YPABHEHUI METOJOM UTEPALIUA.

e _IIpakTnueckas pabota Ne6. Pemenue cucrem JInHEHHbIX ypaBHeHU MeTooM ["aycca.
e [lpaktuueckas pabora Ne7. Pemenue cucteM JIMHEHHBIX ypaBHEeHUI MeTooM ["aycca.
e [lpaktuueckas pabora Ne8. Pemienue cucteM JTMHEHHBIX YPaBHEHUI METOA0OM 0OpaTHOM

MaTpHULIBI.

e [lpaktuueckas pabora Ne9. Pemenue cucteM JTMHEHHBIX YPaBHEHUI METO0OM O0paTHOM

IIPOrOHKH.

e [IpaxkTuueckas padora NelQ. Pemenue cuctem TMHEHHBIX ypaBHEHUI METO10M 0OpaTHOM

MIPOTOHKH.

e [lpaktuueckas pabora Nell. Pemenue cucreM TUHEHHBIX YpaBHEHUI METOJOM 00OpaTHOM

IIPOTOHKH.

e [lpaktuueckas padora Nel2. CocraBieHne HHTEPHOIAIMOHHBIX Gopmyi Jlarpanika
e [lpaktuueckas pabora Nel3. CocraBnenue nHTEpHOIAIUOHHBIX (popmyn HeroToHa
e [IpakTuueckas padora Nel4. HaxoxaeHne HHTEPIIOIAIIMOHHBIX MHOTOWIEHOB

CIUTAiHAMHU.

IIpoBepka BbINOJHEHUS] caMOCTOsITeIbHONH PpadoTbl. CamocrosiTenbHas paboTa
HalpaBjieHa Ha CaMOCTOSITEJIbHOE OCBOCHHME M 3aKpeIieHHe OOy4YaloUIMMHUCS MPAKTUYECKUX
YMEHMH U 3HaHUHU, OBJIaZIeHNE MTPO(ecCHOHATbHBIMU KOMITETEHIIUSIMHU.

CamocrosiTenbHas IOATOTOBKAa OOy4aroIIMXCsl 1O  JUCHMIUIMHE —Mpearnojaraer
cienyromuye Buabl 1 GOpMbl pabOTHI:

e Cucremarnueckas NpopabOTKa KOHCHEKTOB 3aHATHHA, Yy4eOHOW U CHEIHaIbHON
TEXHUUYECKOH JINTEPATYPHI.

e (CamocrosTeNbHOE U3Y4YEHHE MaTepHalla U KOHCIEKTHPOBAaHUE JIEKIUN MO y4yeOHOU H
CIIeIIMAIbHON TEXHUYECKOU JINTEpATypE.

e  BrinosHEeHNE pacYETHBIX 3aJaHUM.

e Pabota co crpaBoYHO IUTEPATypOil U HOPMATUBHBIMU MaTEpUaATaMHU.



e  OdopmiieHre 0TYETOB MO JTAOOPATOPHBIM U MPAKTUYECKUM paboTaM, M MOATOTOBKA K MX
3aluTe.

IIpoBepka BBINOJHEHHSI KOHTPOJbHBIX pador. KoHTponbHas pabora IMpOBOIUTCS C
LEJIbI0 KOHTPOJISL YCBOGHHBIX YMEHUN U 3HAHUN U TOCIIEAYIOIIET0 aHaIu3a TUITHYHBIX OIIUOOK 1
3aTpyJHEHUI 00y4YaloIMXCS B KOHIIE M3Y4EHHUs TeMbl WM paszzaena. CoriacHo KajieHIapHO-
TEMaTHYECKOMY IUIaHY JAUCUUIUIMHBI MPEyCMOTPEHO MPOBEICHHUE CIEAYIOIIUX KOHTPOJIbHBIX
pabor:

e Koumponvnas paboma Nel no meme «UuciaeHHOE pellicHUE HEMMHEHHBIX YPABHCHUI ».
o  Koumponvnas paboma Ne2 no meme «MeTonbl pEIICHUS CUCTEM JIMHEHHBIX
anredpandeckux ypaBHEHUI».

Crenudukanuy KOHTPOJIBHBIX pabOT MpHBeIeHB! HIDKE B TaHHOM KoMIuiekte POC.

CBoaHasi Ta0/uIa 1O NPUMeHsieMbIM (POPMaAM H METOJAAM TeKYIero KOHTPOJIsl U
OlIeHKH pPe3yJIbTATOB 00y4eHus!

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4YeHus

OcBoeHHbIC YMEHHUSA:

— HCIIOJIB30BaTh OCHOBHBIE YHCJEHHbIC | BBIOIHEHME M 3amMTa NPAaKTHYECKUX pPaboT
METOIBI PElICHHs MaTeMaTuueckux 3amau; | Ne 1-16
— BBIOMpaTh ONTHMAJIbHBIA YHCIICHHBIN Penrenue 3ama4q
METOJ JJIsl PEUICHUS TOCTABJICHHOW 3a/1a4H; YeTHBIM ONPOC BO BpeMsl 3aHATHS, JOKIAL II0
— JaBath MaTemaTndeckue | BBIODaHHOMU Teme.
XapaKTePUCTHKH  TOYHOCTH  HMCXOHOil | KOHTPOIbHAs pabora Nel,2
uHpopMallUd ¥  OLEHUBATh TOYHOCTh
IOJIYYEHHOI'0 YUCIIEHHOI'O PEIICHNS,
pa3pabaThIiBaTh aIITOPUTMBI 51
IIPOrPaMMBI I PEUICHUS BBIYUCIUTEIIBLHBIX
3aja4, Y4YUTbIBasg HEOOXOJUMYI0 TOYHOCTH
II0JIY4a€EMOI'0 PE3yJIbTaTa.

YcBoeHHBIE 3HAHNA:

— METOAbl XPAHEHUS YHMCENl B IaMATH | BBIONHEHME M 3aIlUTa NPAKTUYECKUX DPadoT

AIIEKTPOHHO-BBIYUCIUTETHLHON Mamussl | Ne 1-16

(mamee — DBM) wu geiictBusi Haa HuMH, | Penienue 3amaq

OIIEHKY TOYHOCTHU BBIYHCIICHU; YeTHBIE  OMpoC  BO  BpeMsl  3aHATHA,
METO/IbI peleHus OCHOBHBIX | TECTUPOBaHUE

MaTeMaTHYeCKHX 3aj1ad — uHTerpuposauus, | Konrponsnas pabora Nel,2
muddepeHpoBanys, pelIeHNs INHEHHBIX U
TPAHCLECHJICHTHBIX YPAaBHEHHMH M CHCTEM
ypaBHEHUH ¢ nomolpo OBM.

3.2 ®opMa NpOMe:KyTOYHOM aTTeCTANMHA

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE YWCICHHBIE METOIBl — JK3AMEH,
cnenuduKanys KOTOporo coaepxurcsa B JaHHoM komruiekte @OC.

Obyuarowuecss Odonyckaromcs K coaue IK3AMEHA NpU  BbINOJHEHUU 6ceX GUO08
camocmosamenvhol  pabomel, J1AOOPAMOPHLIX, NPAKMUYECKUX U KOHMPOJbHBIX pabom,
NPeOyCMOMPEHHBIX paboyell npoepamMmon U KaieHOAPHO-MeMAMUYecKum NniaHoM OUCYUNTUHBL
/MJIK.

Jugpepenyuposannviii 3auem/3avem/ umozo8as KOHMPOIbHAS pAOOMA NPOBOOUMCs 3d
cuem @pemeHu omeedeHno2o Ha usyyerue oucyunaunvl/MJK. [lpu ycrosuu ceoeepementnozo u
KAYeCmeeHHO20 BbINOIHEHUs 00YUAIWUMCS 8CeX U008 pabom, npedycMOMpPeHHbIX paboyell
npoepammout oucyuniunvl/ MJ[K.



IlepeyeHb BONPOCOB K IK3ameHy (unu ougghpepenyuposannomy 3auemy, 3auemy,
UMO20801 KOHMPOILHOU pAdOmbl)
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HazoBute Tpu OCHOBHBIX HCTOYHHKA MTOTPEIIHOCTEN IPH pelieHuu 3aaa4 Ha OBM, ux
MIPUPOY U CITIOCOOBI YMECHBIIICHUS.

Kak onpenennTs OTHOCUTEIBHYIO IOTPEIIHOCTD MPUOJIMKEHHOTO yucia?
[lepeuncnure ycnoBusi (HEOOXOIUMBIC U/UITU TOCTATOYHBIC) JUISI TOJIOKHUTEIHLHOM
ONPEAECIEHHOCTU MATPHULIBL.

Merozpl perieHs HeNMMHEVHBIX ypaBHeHU. [lepeuncnure u onummure.

[lepeuncnrre U ONUIIUTE YUCICHHBIE METObl HEJTMHEUHBIX YPABHEHUM.

[aiite onpeneneHne METOAY MOJOBUHHOTO AENEHUS U1l PELIEHUS HEJTMHENHBIX
YpaBHEHUM.

Jaiite onpeneneHue METOAY MPOCTHIX UTEPAIUi ISl PEIICHUS HEeIIMHEHHBIX YPAaBHEHUN.
Maiite onpenenenue metony HproToHa (METOI KacaTelnbHbBIX) JUIsSl PEIICHUs HETMHEHHBIX
YpaBHEHUU.

Haiite onpenenenune meronam pemenus CJIAY. Meron [Maycca.

Hatite onpenenenue metonam pemerus CJIAY. Meroa oOpaTHON MaTpHIIbI.

Hatite onpenenenue metonam pemenus CJIAY. Meron Skoowu.

[Haiite onpenenenue metoaam pemenus CJIIAY. Meron 3eiiens.

B ueMm npeumyiiectBo MeroAa 3enens A1 PEIIeHUs] CUCTEMbI JIMHEUHBIX
anredpanvyeckux ypaBHEHUU Nepe]] METOAOM MPOCTOM uTepanun’?

[Touemy MeTO/ MIPOCTOM UTEpALMH PEIICHUS CUCTEM JTMHEHHBIX anreOpandecKux
YpaBHEHUI Ha3bIBAETCSI CAMOUCTIPABIIAIOIINMCS ?

B uem oTiiune Merona 3eliens A pEIIeHUs] CUCTEMBI IMHEUHBIX alireOpanyecKux
YpaBHEHUH OT METO/1a IPOCTON uTepauun’?

Merton SIko6u u merox 3einens. Uro obmero? Kakue ormuyans?

OnuimTe OCHOBHBIE CBOMCTBA MPSAMBIX M HTEPAIIMOHHBIX METOJIOB PEIICHUS YPaBHEHUH.
[TosicauTe, 4TO TaKOE CKOPOCTh CXOAMMOCTH U KaK OHa CBsi3aHa ¢ 9(PPEKTUBHOCTHIO
METOo/1a.

Kaxoit urepanimoHHbIN TIPOIIecC Ha3bIBACTCS IMHEHHBIM?

Teopema 06 LU-paznoxxeHuu.

WNHTepnonsnuoHHBIA MHOTOWIEH Jlarpanika

Pemenue cuctem auHenHbIX anredpandeckux ypaBHeHui (CJIAY) uncieHHbIMU
Merogamu. Meron ["aycca.

MeTton npocToit uTepanuu s CUCTEMbI IMHEHHBIX anreOpanueckux ypaBHeHuil (CJIAY
Otnenenve U yTOUYHEHHUE KOPHS yPAaBHEHHUSI METOJIOM IOJIOBUHHOTO JICJICHHUS.

HaXO)KI[eHI/IG KOpPHA YpaBHCHHUS METOAOM KaCaTCIIbHBIX.
HaXO)KI[eHI/IG KOpPHA YpaBHCHUSA MECTOAOM XOpA U KaCaTCJIbHBIX.

YucneHnHoe pelieHue ypaBHeHuil. Metos xopa. Mnest merona, 0COOEHHOCTH METOA.

YucneHHoe pemieHue ypapHeHuit. Meton nuxoromun. aes metoaa, 0cCOOEHHOCTH
MeTo1a

YucneHHoe pelieHne ypaBHeHud. MeTo kacaTenbHbIX. Mies MeToa, o0coOeHHOCTH
MeToJ1a

YucneHHOE penieHne ypaBHeHnid. Meton nmpocteix urepanuid. nes meroaa,
0COOEHHOCTH METO/1a



Yacter B

1.

10.

11.

12.

MeTo10M N0JIOBUHHOTO JeJIeHHs] HAUTH NepBbIe TPU MPUOJINKEHNS K KOPHIO YPABHEHUS
X =2x*—x+2=0 Ha orpeske [-2.4;-0.6] .
MetonoM npocToil UTepaluy HAWTU epBble TPU NPUOIMIKEHHS K KOPHIO YPaBHEHUS
x3 + 5,5x — 2 = 0 na orpeske [0, 1] ¢c Tounoctso &€ = 0,01 .
Metonom HeroToHa (MeTo/ KacaTeIbHBIX ) HAMTH MIEPBbIE TPU MPUOIKEHHS K KOPHIO
ypaBHeHus x> + 8x — 6 = 0 na orpeske [0, 1] ¢ Tounoctsio € = 0,01 .
Pemmte cucremy nuHEHHBIX anredpanyeckux ypaBHeHU meronom ["aycca
( 4x; +x, +x3+2x, =2
X1+ 3x; +2x3 — x4 = 2
) 2x1 — X5 + 5x3 +3x, = —1
\4x; + 5x, + 4x3 —4x, =8
Penmte cucremy nMHEHHBIX anreOpanyeckix ypaBHEHUH METOIOM 0OpaTHOM MaTpPHUIIBI
(2x1 + 3%, +3x3+3x4, =5
2x1 + 2x5 + 2x3+3x, =5
2x1 + 2x, +x3 + 2x, = 4
\ 2x1 +2x, +x3+x4 =3
Haiitu nepBbie Tpu NpuOIMHKEHUS K KOPHSIM YPaBHEHHS CUCTEMbI IMHEWHBIX
anredpanvyeckux ypaBHEHUN METOJIOM MPOCToi urepauuu (Skodn).
X1+ 2xy +x3+2x4 =3
2x1 +3x; —x3+ x4 =3
2x1 + 5%y + 2x3 + 2x, =7
3x; + 5x; +x3 +4x, =8
HaiiTu nepBble Tpu npuOInKeHUs K KOPHIM YPAaBHEHUS CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN METOIOM 3eiiers.
7x1 +4x, —x3 =7
2x1 + 6x5 + 3x3 = —2
—X1+x, +4x3 =4
C nomorsto mporpamMmmel MS Excel MeTo10M NIOJIOBUHHOTO JIEJIEHUSI HATH NEPBbIE TPU

IPUOIMKEHNS K KOPHIO ypaBHeHns X —2x° —x+2=0 Ha orpeske [-2.4;—0.6] .

C nomostio nporpammel MS Excel MeToom npocToit utepanuu HaiTu nepBble TpU
NIpUOIMKERHS K KOPHIO ypaBHeHus x> + 5,5x — 2 = 0 na otpeske [0, 1] ¢ TOUHOCTBIO
e=10,01.
C nomosto nporpammel MS Excel meronom HeroToHa (MeTo KacaTeNlbHbIX) HATH
pelenue ypapHeHus x> + 8x — 6 = 0 Ha otpeske [0, 1] ¢ Tounoctsio &€ = 0,01 .
C nomorsto nporpaMmMmel MS Excel pemuTh cucteMy JTUHEHHBIX alre0pandeckux

4x, + x5, +x3+2x4 = 2

X1+ 3x; +2x3 —x4 =2
2x1 — Xy + 5x3 +3x, = —1
4x; + 5x5 + 4x3 — 4x, = 8
C nomorsio mporpammel MS Excel pemuth cucteMy JTMHEHHBIX anredpandeckux
YpaBHEHUI METOJIOM 0OpaTHOM MaTPHIIbI

2x1 +3x, +3x3+3x, =5

2x1 + 2%y + 2x3+3x4, =5

2x1 +2x, +x3+2x, = 4

2x1 +2x, +x3+x4 =3

ypaBHeHul MeTonoM ['aycca



13. C momomisto nporpammbel MS Excel pemuTs cucreMy ypaBHEHHH MeTo1I0M SIkoOu ¢
TouHocteio € = 0,01
X1+ 2xy +x3+2x4 =3
2x1 +3x, —x3+ x4, =3
2x1 + 5%y + 2x3 + 2x4 =7
3x; +5x; +x3+4x, =8
14. Haiitu pemenue CJIY meronom ["aycca-3eitaens
1.63x, +1.27x, —0/84x, =1.51

1.27x, +0.65x, +1.27x, = —0.63

~0.84x, +1.27x, —1.21x, =2.15

15. Peminth METOIOM NIPOTOHKH CUCTEMY YPABHEHMM

x+3y=5
—2x+4y—z=1
2y —2z+w =3
z+w+v=-2

3w—v=-1

16. HaiitTn nipuOimXeHHOE pEIICHUE YpaBHEHUS X =0,2x>+0,5x—1,4=0 na OTpe3Ke
[-1;0] MeTOIOM XOpA ¢ TO4HOCTBIO 107

17. HaiiTn npuOIMIKEHHOE pEINEHHE YPaBHEHUS X430 +12x+3=0 gy orpeske [0;1]
METO/IOM JIMXOTOMHUH C TOYHOCTHIO 107

i x—=0.2x*+0.5-1=0
18. HaiiTu mpubim>KeHHOE pellieHrne ypaBHEHUS : . =Y Ha orpeske [0;1]
-3
METOI0M KacaTelbHbIX C TOYHOCTHI0 10

19. Haiitn nipuGnukeHHOe pelIeHHe YpaBHEHUS X’ =3x" +6x-5=0 Ha otpe3ke [1;2]

-3
METO0M XOpA ¢ TouHoCTbo 10
20. Haiftu xopenb ypaBHeHus sin 5x + x2 — 1 = 0 na otpeske [0.2; 0.3] ¢ TOYHOCTBIO 10
€=0,001 meToom XOp.

21. HaiiTu KOpHM CHCTEMBI TMHEUHBIX YPaBHEHUN

2x; —4x, +1,4x;, =-0,6;
X+ Xy —3x3=2;
2,1x —xy —2x3 =2,3.
¢ nomotpio MS Excel meronom I'aycca;
22. HailTu KOpHH CUCTEMBI JTUHEUHBIX YPABHEHHI

L5x —5x, —2x;, =0;
X +x,=2x=-1;
Sx; +3x, —4x; =3.
¢ nomorpio MS Excel MeToioM npocToii ureparu.
23. Jlna ¢pyHKUMH, 3a1aHHON Ta0uLeit:
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X 1,2214 1,3802 1,5872 1, 8571 2,2099

f(x) 16,7391 18,0820 20,0003 22,7888 26,9367

a)

b)

24.

COCTaBbTE HWHTEPHOJSLMOHHBIM MHOrowieH Jlarpanxka. IlpomsBeaure mpoBepKy
MOJy4EHHOTO Pe3yJIbTaTa, BEIYMCIINB U CONIOCTABUB Y3JI0BbIC 3HAYCHUS (DYHKIINH;

BBIUMCIINTE 3HAUCHUS 3TON QyHKIMH B Touke 1,45, ucronb3ys nmporpammy Excel.

Jns dyHKIIMA, 3a1aHHON TaOJIUIICH:

X 2 2,14 2,28 2,42 2,56

f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

a)

b)

25.

26.

27.

28.

29.

30.

COCTaBbTE IEPBYIO U BTOPYIO MHTEpHOJSAIMOHHBIE (opmynbl Heiorona. IIpousseaute
MIPOBEPKY TMOJIYYEHHOTO pe3yJbTaTa, BBIYMCIUB W COIOCTaBUB Y3JIOBblEe 3HAYCHUS

byHKIINY;
BBIUMCIIUTE 3HAUEHUS 3TON (yHKIMH B Toukax 2,09 u 2,45, ucnons3ys nporpammy Excel.

Boraucinth npubmmkeHHOe 3HaueHHe (DYHKIIMH, UCTIONB3YsI IEPBYIO WA BTOPYIO
UHTEPHOJSILUOHHbIE (hopMyibl HbroTOHA ¢ TpeMs ciiaraeMbIMU M OLIEHKOM
HOTPELIHOCTH.

X=0.55 y=9.2647

3nauenue aprymenta 0.4632 0.553

Boruncnuth npubnnkeHHOE 3HaUYeHUE (PYHKIMH, UCIIOJIb3YS IEPBYIO WIIM BTOPYIO
UHTEPHOSIIUOHHBIE (hopMyisl HpI0TOHA ¢ TpeMsi cllaraéMbIMU B OIICHKOM
HOTPELIHOCTH.

X=0.51 y=15,1984

3nauenue aprymenra 0,476 0,541

Haiitu npubnmxenHoe 3HaueHUe (PYHKIMH C TIOMOIIBI0 HHTEPIIOJIALUOHHOTO
MHorouseHa Jlarpanka npu 3aganHoM 3HaueHnH aprymenTa X=0.8 Y=1.02964
3nauenue aprymenta 0.815

Haiitu npubnuxeHHoe 3HaYueHNE PYHKIUU € TTIOMOIIbIO HHTEPIOJSLMOHHOTO
MHorouseHa Jlarpan)ka npu 3ajaHHOM 3HaueHuu aprymenta X=0.96 Y=1.52368
3nauenue aprymenta 0.896

B npuBenenHbIxX 3a1ayax yuciaa m, n, K BBIYMCIEHBI ¢ HEKOTOPOU MOTPEIIHOCTHIO.

HCO6XO,I[I/IMO BBIUHUCIIUTE U ONIPCACIIUTDL IMOTPCITHOCTD pE3yJibTaTa IJIsd X

mxn
X = W’Fﬂe m=3.85(+0.01) n =12.136 (+0.002)k = 17.32 (+0.03)

B nipuBeieHHBIX 3a1auax 9uciia m, n, K BEIYUCIIEHBI ¢ HEKOTOPOM IMOTPEIHOCTHIO.
Heo6Xx0MMO BBIYHCITUTD U OIIPEACIIUTD TIOTPEITHOCTh Pe3yibTara st X
m * n?

=Tk

,riem = 3.15(+0.02) n = 10.734 (£0.003)k = 25.217 (+0.001)




4 Cucrema oneHuBanus komiuiekTa @OC Tekylero KOHTPOJIsi M MPOMEKYTOYHOH
aTTecTaluu

Kpurepun onenuBanns 3aJaHuii NpaKTHYeCKUX padoT.

IIpakTryeckas paboTa OLEHMBAETCS MAKCUMAIbHO OLEHKON «5» (OTIMYHO).

Kaxnoe 3ajanue orieHUBaeTCs MaKCUMAIbHO OLIEHKOU «5» (OTINYHO).

1o pe3ynbraTram OLIEHUBAHUA BCEX 3aJaHUN OLICHKA COOTBETCTBYET CPEIAHEH.

Kpurepuu onieHuBaHus pelieHUN 3a1a4.

«5» (OTIAMYHO) — COCTABJIEH IPABUIIBHBIN QJITOPUTM pPELICHMs 3a/adyM, B JIOTHYECKOM
paccyXIeHHH, B BEIOOpE HOPMATHBHBIX UCTOYHUKOB U PEIICHUH HET OMMOOK, MOJyYeH BEepHBIN
OTBET, 3a/1a4a PelIeHa PallMOHAIbHBIM CIOCOOOM.

«4» (Xxopomo) — COCTaBJE€H IPaBWIbHBII aIrOPUTM DPELIEHUS 3a/Ja4yd, B JOIMYECKOM
pacCy)KI€HMH M pEIIeHUH HEeT CYIIECTBEHHbIX OIIMOOK; MNpaBWIBHO CIEJaH BbIOOD
HOPMATHUBHBIX MCTOYHHUKOB; €CTh OOBSICHEHHE PEIICHMs, HO 3ajaya pelieHa HeparroHaIbHBIM
croco0OM WM AONYIIEHO He OoJiee IByX HECYIECTBEHHbIX OLIMOOK, IT0Jy4YeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3a/JlaHUE BBIMIOJIHEHO, B JIOTUYECKOM pPAaCCYXXJIECHUU HET
CYLIECTBEHHBIX OIIMOOK, HO JOMYILEHbl CYIIECTBEHHbIE OHIMOKH B BBIOOPE HOPMATHUBHBIX
MCTOYHUKOB; 33/1a4a PelleHa He MOJIHOCThIO WX B OOLIEM BUJIE.

«2» (HeylOBJIETBOPUTEIHHO) — 33/1a4ya pellieHa HePaBUIbHO.

Kpurepun oueHnBaHus 0TBETA 110 YCTHOMY OIIPOCY.

«5» (OTIMYHO) — 32 NIYOOKOE M MOJHOE OBJIAZICHUE COJIEpKAaHUEM yueOHOro MaTepuaia,
B KOTOPOM OOydarouuiics CBOOOTHO W YBEPEHHO OPUEHTHPYETCS; 3a YMEHHE INPAKTHUYECKU
OPUMEHATh TEOPETUYECKUE 3HaHUs, BBICKAa3blBaThb U OOOCHOBBIBATH CBOM CYXKJIEHHS; 3a
IPAMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«4» (xopowo) — ecau OOydYaroLMiics MOJHO OCBOMJ Y4eOHBIH Marepuai, BiaaeeT
HAay4YHO-IIOHSATUMHBIM amnnaparoM, OPUEHTHPYETCS B M3Y4YEHHOM Marepuase, OCO3HAHHO
IIPUMEHSIET TEOPETUYECKUE 3HAHUS HA NPAKTHKE, TPAMOTHO M3JIaracT OTBET, HO COJAEP)KaHUE U
¢opMa 0TBETAa UMEIOT OTJEIIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPUTEIBHO) — €CIM O0ydaroluiicss oOHapyKUBaeT 3HAHUE U ITOHMMaHUE
OCHOBHBIX TIOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT €ro HENoJIHO, HEMOCJEeI0BaTENIbHO,
JIOIIYCKAaeT HETOYHOCTH B IPUMEHEHHHM TEOPETHUECKHUX 3HAHMM IIPM OTBETE HA IPAKTHUKO-
OpPUEHTUPOBAHHBIE BOIIPOCHI; HE YMEET J10Ka3aTeIbHO 00OCHOBATh COOCTBEHHBIE CYK/ICHUS.

«2»  (HEyZlOBIETBOPUTENBHO) — e€ciId  OOyd4aroIluics HMMEeT Ppa3pO3HEHHBIE,
OeccucTeMHbIE 3HaHMS, JTOMYCKAeT OMIMOKMU B ONpeNeleHUH O0a30BbIX MOHSITHH, MCKAaXaeT MX
CMBICJI; HE MOXET IIPAKTUYECKH IIPUMEHATh TEOPETUUECKUE 3HAHMUS.

Kpurtepun oneHuBanns KOHTPOJIbHOM padoThl Nel

3amaHue K KOHTPOJBbHOM paboTe COCTOMT W3 JBYX 3ajad, Kaxaas H3 KOTOPBIX
OILICHMBAETCS MaKCHUMAaJbHO OLEHKON «5» (ornmyHo). Ilo pe3ynpTaTam OLIEHWBaHHUS pEILICHUs
JBYX 3a7a4 OLIEHKAa COOTBETCTBYET CPEIHEH.

Kpurtepun oneHuBaHNs KOHTPOJILHOM padoThl Ne2

3amaHve K KOHTPOJBbHOM paboTe COCTOMT W3 JBYX 3ajad, Kaxaas H3 KOTOPBIX
OLICHMBAETCS MaKCHUMaJbHO OLEHKOH «5» (orimuHo). [lo pe3ynbraram OLlEHMBaHUS peLIEHUs
JBYX 3a7a4 OLIEHKAa COOTBETCTBYET CPEIHEH.

Kpurepun oueHnBaHus OTBETOB 110 IK3aMEHAUMOHHBIM OHJIeTaM.

OTBeT 1o K3aMeHAIMOHHOMY OUJIETY OI[EHMBAETCSI MAKCHUMAJIBHO OLIEHKON «5» (OTIUYHO).

[lepBrIif BOpOC MaKCUMAaJIbHO OLIEHUBAETCS OLEHKOH «5» (OTIMYHO).

Bropoii Bonpoc MakCUMalIbHO OLIEHUBAETCSI OLEHKOHN «5» (OTIIMYHO).

3ajaua OI[EeHUBAETCA MaKCUMAJILHO OLIEHKOU «5» (OTIUYHO).

ITo pe3ynbTaTaM OLEHUBAHKS BCEX TPEX BOIPOCOB OLICHKA COOTBETCTBYET CPEAHEN.

[Ipu oneHUBaHUU NPaAKMU4ecKol U camocmosamenbHou pabomul CTYACHTA YUUTHIBAETCA
CIIEyIOIIIEe:

- Kauecmeo 8bINOJHEHUs NPAKMUYecKol Yacmu pabomal;

- Kauecmeo ogopmaeHusi omuema no pabome;
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- Kauecmeo YCMHbIX 0MEemos Ha KOHMPOIbHble 6ONPOCHI NPU 3awyume pabomal.

Kaxnprit Bug paboThI OIIEHUBAETCS 110 TISATH OABHOM IITKAJIe.

«5» (OTIMYHO) — 3a IITYyOOKOE M MOJHOE OBJIAZICHUE COJIEpKAHUEM Y4eOHOro MaTepHara,
B KOTOPOM OOydYaromuiics CBOOOJHO U YBEPEHHO OPHEHTHUPYETCS; 32 YMEHHUE IMPAKTUUYECKH
OPUMEHSTHh TEOPETUYECKHE 3HAHUS, BHICKA3bIBaTh 1 000CHOBBIBATH CBOM CYXKJeHHs. OeHKa «5»
(OTIIMYHO) IpeoiaraeT rpaMOTHOE U JIOTUYHOE U3JI0’KEHUE OTBETA.

«4» (xopowo) — eciau OOy4aroUIMiicsl MOJIHO OCBOWMJI Y4eOHBIM Marepuall, BiaaeeT
HAyYHO-TIOHATUIHBIM ammapaToM, OPHEHTUPYETCS B M3YyYEHHOM MaTepuaje, OCO3HAHHO
INPUMEHSET TEOPETUYECKHE 3HAHUS Ha MPAKTHKE, TPAaMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE H
¢dbopMa 0TBEeTa UMEIOT OT/JEIIbHBIE HETOUHOCTH.

«3» (YHIOBIETBOPUTENIBHO) — €CJIM O0yJaronuiics 0OHapYKMBACT 3HAHWE W TIOHUMAaHUE
OCHOBHBIX TOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT ero HEemoJIHO, HEMOCJeI0BaTeNbHO,
JIOMYCKAaeT HETOYHOCTH, B NPUMEHEHUH TEOPETUYECKUX 3HAaHUH TpU OTBETE HAa MPAKTUKO-
OpPUEHTUPOBAHHBIE BOIPOCHI; HE YMEET J10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €Clid OOy4YalIIHMiiC HUMEET pPa3pO3HEHHBIE,
OeccucTeMHBbIE 3HAHMS, JOMYCKAaeT OLIMOKM B ONpENEICHUU 0a30BBIX MOHATHUN, MCKaXaeT UX
CMBICIT; HE MOXKET MPAKTUYECKU IPUMEHSITh TEOPETUICCKHAE 3HAHMS.

Tecm oyenusaemcs no namu OANLHOU WKale C1eOYOWUM 00pA3OM: CMOUMOCHb
Kaxcoozo eonpoca 1 dann. 3a npasunvuviii omeem cmyoewm noaydaem 1 6ann. 3a HegepHbill
omeem unu e2o omcymcemeue 0anibl He HAYUCIAIOMC.

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

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

Oyenxa «3» coomseemcmeyem 53% — 72% npasuionvix omeemos.

Oyenxa «2» coomeemcmeyem 0% — 52% npasuibHbiX OMEEmos.
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IIpuiaoxenne

IIpoBepka BBINOJHEHHS] KOHTPOJAbHBIX padoT. KoHTposibHas paboTa MpoBOAMUTCS C

LENBI0 Pe3yJbTaToOB OOYYEHHUS U IMOCIEAYIOMIEr0 aHaIu3a THIMYHBIX OUIMOOK W 3aTpyAHEHUI

o0y4aromuxcsi B KOHIE U3y4eHHs] TeMbl WK pazzaena. CoryiacHo KalleHAapHO-TEeMaTHYECKOMY
IJIaHy JUCHUIINIMHBI MPEAYCMOTPCHO MPOBCACHUC CICAYIOIIUX KOHTPOJIbHBIX pa60T:

KonTposbnas paGora Ne 1
Bapuanrt 1
31. HazoBute Tpu OCHOBHBIX HCTOYHHKA MTOTPEIIHOCTEN IPHU pelieHuu 3aaa4 Ha OBM, ux
NPUPOAY B CIOCOOBI YMEHBIICHHUS.

32. MeTo10M MOJIOBUHHOTO JICJICHUS] HAWTH MEPBBIE TPH MPHOIMKEHNUS K KOPHIO yPaBHEHUS
’;

3 2
X" —=2x"—x+2=0 na orpeske [-2.4;-0.6] .
Bapuanr 2
1. Kak onpeeuTh OTHOCUTEIBHYIO MOIPEITHOCTh PHOJIMIKEHHOTO Yncia?
2. Meronom kacatesbHbIX (Hpl0TOHA) HAWTH MEpPBBIC TPH MPUOIMIKSHHS K KOPHIO

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

Bapuanr 3
1. Jlaifte onpenenenue urepamonHoro metoja pemenns CJIIAY.
2. MerosoM MPOCTHIX UTEPALUNA HAWTH TIEPBBIC TPU NMPHUOIIKEHUS K KOPHIO YpaBHEHUS

X =2x*—x+2=0 nHa orpeske [-2.4;—0.6] .

KonTpoabsnas padora Ne 2
Bapuant 1
1. Jlaiite onpeneneHHe METOAY IMOJOBUHHOIO JEICHUS AJS PEILICHUs HEeTUHEWHBIX
YpaBHEHUM.
2. Haiitu nepBble Tpu NpPUONIMKEHUS K KOPHSAM YpPaBHEHUS CUCTEMbl JIMHEHHBIX
anreOpanyecKrX ypaBHEHUH METOJIOM MPOCTOM urepauuu (SIkodm).
X1+ 2x; +x3+2x4 =3
2x1 +3x, —x3+x, =3
2%1 + 5%y + 2x3 + 2x, =7
3x; +5x, +x3+4x, =8

Bapmuanr 2
1. JlaiiTte ompeneneHue METOAY NPOCTBIX HWTEPALMU Il PEIICHHUS HEJTWHEHMHBIX
YpaBHEHUM.
2. PeummTh cucteMy JMHEHHBIX aireOpandyeckux ypaBHEHHUH MeETO/I0M OOpaTHOMN
MaTpHIbI
2x1 +3x, +3x3+3x4, =5
2x1 + 2x, +2x3+3x, =5
2x1 +2x, +x3+2x, = 4
2x1 +2x, +x3+ x4 =3
Bapuanr 3
1. Jlaiite ompenenenne wmeroay HbproToHa (MeTOA KacaTeNbHBIX) JUIsl pelleHus
HEJIMHENHBIX YPaBHEHUMN.
2. Pemmrth cucreMy JnMHEHHBIX anreOpaMvecKux ypaBHEHHM MeToioMm [aycca
4x; + x5 +x3 +2x, = 2
X1+ 3x, +2x3 —x4 =2
2x1 — X5 + 5x3 + 3x, = —1
4x, + 5x, + 4x; —4x, = 8
11



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
YMEHHsSI, TPEIyCMOTPEHHBIE pabodeil MporpaMMOi TUCHUIUIMHBI, Y4YaTCs UCHOIb308AMb
Gdopmynsl, U NpuUMEHAMb PpA3IUUHblE MEemOOUKU pacuemad, aHATU3UPOBAMb NOJIYYEHHbIE
pe3yrbmamsl U 0e1amby 8b1800bl, ONUPAACH HA MeopemudecKie 3HAHUs.

Ipakmuueckas paboma Nel. Memoo oenenus ompeska nonoiam. Anaiuz 3adauu u
UCCIe008aHUe PeueHUsL.

OnpenenuTh KOPHU ypaBHEHHUS IpaHuecKd M yTOYHHTH OJIMH M3 HUX HTEPANMOHHBIMU
MeToaMu ¢ TouHocThIo 0,01:

1 *+2x+2=0 9 x3+04x—-12=0
2 x3—-2x+2=0 10 x3+05x—1=0
3 x3+3x—-1=0 11 x3+2x—4=0
4 x3+x—-3=0 12 x3+04x+2=0
5 x3+2x+4=0 13 x3+9x—-11=0
6 x*+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 Ne2. Memoo oenenus ompeska nononram. Ilocmanosrka pewenus
3a0auu 6 MS Excel. Pewienue no eapuanmanm.

[Tpumep odopmitenus 1adbopaTopHOM 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

Ipumep 2.2. Haiitu pemenue ypasaenus x> + x — 1 = 0 ¢ Tounoctsio € = 0,01 MeTon0OM
JIeJICHHsI OTPe3Ka MOIoJiaM ¢ TOMOIIbI0 iporpamMMel Excel.

Haiinem wuHTepBan, coxaepkaliuii eIMHCTBEHHBIM KOpeHb ypaBHeHus. [lng 3Toro
HEO0OXO0UMO MOCTPOUTH TabNuIly Ui rpaduk GyHkuuu F(x).

1) Brenewm B stueiiku A2, A3, A4, ... 3HaueHUS IEPEMEHHOH X.

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

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

4) Haiinem cocennue sueilku, B KOTOPBIX 3HaYeHUs (DYHKIMM MMEIOT pa3Hble 3HAKH (pHC.
2.3 a). CooTBeTCTBYIOIINE 3HAYEHUS MEPEMEHHON X JAl0T T'PaHMIbl MHTEpBajia, COJEpKaIlero

KOPEHb.

5) Ans moctpoenus rpaduka BbI3bIBAEM MacTep Auarpamm. BeiOupaem TN Juarpammbl
«TOYeyHas» - TOYe4yHas JuarpamMma CcO 3HAUYEHUSMH, COCIMHEHHBIMH CIVIAKUBAIOIIHUMU
JUHUSIMH.

6) I'panuiipl MHTEpBaa, COIEPKAIIET0 KOPEHb, COOTBETCTBYIOT 3HAUCHUSAM IIKAIBI, MEXKIY
KOTOPBIMU JIMHHUSI Tpaduka TMepecekaeT TOpu30oHTAIbHYI0 och (puc. 2.3 0) Ilpomomkaem
peleHre Ha HOBOM JucTe (puc. 2.4).

A B c D E F G
a...bodix o iba | iF@) _iFb) GFX).
~0,0000 | 1,0000: 0,500} 1.0000 -1,0000: 1,0000: -0,3750
.0,5000} 1,0000: 0,7500: 05000: -0,3750: 1,0000: 01719
.0,5000 i 07500 06250} 0.2500 -0.3750% 01719} -0,1309
06250} 0.7500: 06875 01250 -0.1309} 0.1719: 0,0125:
.0.6250; 0.6875: 0.6563: 00625: -0.1309: 0.0125: .0.0611;

06563 068751 067191 00313 00611} 00125} -0,0248

06719 0,6875: 06797 : 0,0156; -0,0248: 0,0125: -0,0063

0,6797 | 0,6875: 0,6836: 0,0078: -0,0063: 0,0125: 0,0030:

Puc. 2.4. Pemienune ypaBHEeHHsI METOJIOM JIEJIEHHSI OTPE3Ka MONOJIaM € TOMOIIbIO
nporpammel Excel.

W (00|~ (| | & |k (=
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1) Beectu B stueiiku Al — G1 3aronoBKu CTONOIOB.

2) B siueiiky A2 — 3HaueHue jaeBoi rpanuiibl nHTepBasa (0)

3) B sueiiky B2 — 3HaueHue npaBoii rpaHuiisl nHTEpBaia (1)

4) B sueiiky C2 — popmyiy cepenunbl oTpeska [a; b] (=(A2+B2)/2)

5) B sueiiky D2 — ¢popmyny norpemnoct (=B2—-A2)

6) B saeiixy E2 — dpopmyny dynakmum (=A2°3+A2-1)

7) CxommpoBath ¢opmyny u3 E2 B sueiikm F2 um G2. Crtpoka 2 Temepb COAEPKHUT
pe3yJbTaThl HAYAJLHOTO MPUOIHKEHUS.

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

9) B saeiixy B3 — dopmyny =ECJIN(E2*G2<0;C2;B2)

10) Bogenuts stueiikun C2:G2 u cxonupoBaTh Gopmynsl B coceanue sueiiku C3:G3 mpu
MOMOIIM MapKepa 3amnojHeHUs (HeOONbIION 4YepHBIM KBagpaT B MPaBOM HIDKHEM YTy
BbIIeTICHHOTO 0J10Ka). CTpoka 3 Tenepb COACPIKUT Pe3yabTaThl IEPBOTO MPUOIUKCHHUS.

11) Beimenuts sueiiku  A3:G3 wu  ckonupoBaTh (OpPMYJBI B COCEIHUE SYCHKH
pacnosoxeHHbIX HKe cTpok A4:G4, AS5:GS, u 1.4. npu noMoiu Mapkepa 3anoiaHenus. Kaxnas
HOBAas CTPOKA COACPKUT PE3yJIbTaThl OUEPEAHOTO MPUOIMKEHHUS.

12) B cronbue C HaliTu 3HaU€HKUE KOPHSI, COOTBETCTBYIOIIEE 3a/JaHHON TOUHOCTH.

[Tpubnmxennoe pemenue aanHoro ypaBHenus X = 0,6836 =~ 0,68 comepxurcs B sUeike
C9 (norpemrocts 0,007 < 0,01 B stueiixe D9).

OtBeT: x = 0,6836 = 0,68

Ipaxmuueckas paboma No3. Memoo npocmuix umepayuii. Ananus 3a0a4u u Ucciedosanue
peweHusl.

Ipakmuueckas paboma Ne4. Memoo npocmuix umepayuii. Ilocmanosxa peutenus 3a0a4u 8

Pemmte ypaBHenue x> + x — 1 = 0 Ha orpeske [0,1] METOIOM IIPOCTBIX
ureparuii ¢ TounocThio € = 0,001 ¢ momMorpio mporpammel Excel.

ITopsinok pemenus:

[Topsinok pemenus (puc. 2.11).

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

2) B sueiiky A2 — 3HaUEHHE HAYATBHOTO MPUOJIMKEHNUS 1

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

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

7) Boizenuts sueliku A3:D3 u ckonupoBath (GOPMYJIBl B COCEIHUE SYEHKH
pacrnosyiokeHHbIX Huke cTpok A4:D4, AS5:DS, u T.1. mpu nmomoum Mmapkepa
3anonHeHns. Kaxnasg HoBasg CTpoKa COJIEPXKHUT pe3yibTaTbl OYEPEIHOTO
NpUOIMKEHUS.

8) B cTonbue A HaliTu 3Ha4eHHE KOPHS, COOTBETCTBYIONIEE 3aaHHOM TOYHOCTH.

[TpubmmkeHHoe pelmieHue naHHoro ypaBHeHus x = 0,68427 = 0,68 comepxurcs B stuerike A9
(morpeurHocts 0,00179463 < 0,01 B stueiixe D9).

A B C D
1 X f(x) M MOTPENTHOCTh
2 1 5
3 0,8 1 0,2
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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 0,0034769
9 0,68427 0,00897 0,00179463

Puc.2.11. Pemenne ypaBHEHUS METOAOM
MPOCTOM HWTEpallud C TMOMOIIBIO
nporpamMmsbl Excel.

Ipaxmuueckas paboma Ne5. Memoo npocmuix umepayuii. Pewenue no eapuanmanm.

Onpenenuth KOpHU ypaBHEHHUS rpauuecKkd ¥ yTOYHHTH OJIMH W3 HUX WTEPANMOHHBIMU
MeTomamMu ¢ TouHocThIo 0,01:

1 x3+2x+2=0 9 x3+04x—-12=0
2 x3=2x+2=0 10 x3+05x—1=0
3 x3+3x—-1=0 11 x3+2x—4=0
4 x3+x-3=0 12 x3+04x+2=0
5 x3+2x+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 x34+10x—-5=0

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

uccneoosanue peutenusl.

IIpakmuyeckas paboma Ne7. Memoo Hviomona (memoo kacamenvuwix). [locmanoska

pewenus 3a0aqu 6 MS Excel.

Pemnts ypasHenue x> + x — 1 = 0 na orpeske [0,1] metonom HeroToHa ¢
ToyHOCThIO € = 0,001 ¢ momomsio mporpammel Excel.
[Topsinox pemenus (puc. 2.8).

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

2) B sueiiky A2 — 3Hau€HHE HAYAILHOTO IPUOJIHKEHHUS 1

3) B sueiiky B3 — popmyny dyskmun =A2"3+A2-1
4) B sueiiky C3 — GpopMyity Tpou3BOAHON (GyHKIUK =3*A2/"2+1

5) B sueiiky A3 — GpopMyIy NEpPBOTO NPHOIMKEHHUS =A2-B3/C3

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

7) Boimenuts sueiiku A3:D3 u ckonupoBarth (GOpPMYJIBI B COCEIHUE SUYEHKH
pacnoyiokeHHbIX Huxke cTpok A4:D4, AS5:DS, u T.n. mpu moMomm Mapkepa
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3aIOJTHEHMS.
NPUOITHKECHHUS.

Kaxxnass HoBas cTpoka COAEPKHUT Pe3yJabTaThl

OYepETHOTO

8) B cronbue A HaiiTu 3Ha4eHHE KOPHS, COOTBETCTBYIOLIEE 3aaHHON TOYHOCTH.

[TpubmmxenHoe penieHue aaHHoro ypaBHenus X = 0,68233 = 0,682 comepkutcs B siueiike A6
(norpemnocts 0,00001 < 0,001 B stueiike D6).

A B C D
1 |[x F(x) F'(x) MOTPEIIHOCTh
2 1,00000
3 0,75000 1,00000 4,00000 0,25000
4 0,68605 0,17188 2,68750 0,06395
5 0,68234 0,00894 2,41198 0,00371
6 0,68233 0,00003 2,39676 0,00001

Puc. 2.8. Pemenue ypaBHeHuss meronoM HproToHa ¢
nomoInkko mporpammsl Excel.

Ipaxmuueckas paboma Ne8. Memoo Hvtomona (memoo xacamenvhuix). Pewenue no

sapua

Hmam.

OHpeI[eJ'II/ITB KOpHU YpaBHCHUA rpa(bnquKH U YTOUHHTb OJHWH M3 HUX UTCPAINOHHBIMU

MeToaaMu ¢ TouHocThIo 0,01:
1 x3+2x+2=0

x3-2x+2=0
x3+3x—-1=0
x3+x-3=0

x3+2x+4=0
x3+4x—4=0
x3+6x—1=0

2
3
4
5
6
7
8 x3+12x—12=0

9

10
11
12
13
14

15
16

x3+04x—-12=0
x3+05x—1=0
x3+2x—4=0
x3+04x+2=0
x34+9x—-11=0
x3+6x+3=0
x3+5x—1=0
x3+10x—-5=0

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

uccneoosanue peutenusl.

(A4x, + x5 + X3+ 2x4 =2
X1+ 3x, +2x3—x4 =2
2x1 — Xy + 5x3 + 3x, = —1
\4x; + 5x, + 4x; —4x, = 8

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

3.4

5.

A

2.4

4.4

(X1 — Xy +2x3—x4 =1
2x1 +3x3 +x4 =4
X1+ X, +3x3 —x4 =2
\2x; + x5 +5x3 —2x, =3
( X1+ Xy +xX3+x,=2
X1+ 2x, +2x3+2x4 =4
2x1 +3x; +4x3 +4x, =7
\3x; +4x, + 5x3 + 6x4, =9
([ 2X1+ Xy, +X3+X4 =2
2x1 +2x, +x3+x, =3

) le+2x2+2x3+X4=3

kle + sz + ZX3 + 3x4 = 1
16



2x1+x2+X3+X4=1 (xl+2x2+2x3+X4=0

7 2xq + 2x, +2x3 +3x, = —1 8<2x1+3x2+3x3+2x4=0
") 4xy +3x; +3x3+3x, =1 ") 3xy +5x, +4x3 +2x, =1
6x1 + 4x, + 5x3 + 2x4 = 4 \4x, + 7x, + 6x3 + 2x, = 2

2x1 + X, +x3+x4 =2 ([ 2x1+2x, +x3+x,=1

9 2x1 +2x; +2x3+3x4, =1 10<2x1+3x2+2x3+x4=1
") 2xy+2x, + 3x3 +4x, =0 " )4xy +5x;, +4x3 +3x, =1
2xy + 2x, +3x3 + 5x, = —1 \ 6x; +5x, +x3+x,=5

Ipaxmuueckas paboma Nel(). Pewenue CJIIAY memooom I'aycca. [locmanoska pewienus
3adayu 6 MS Excel. Pewenue no sapuanmanm.

B Tekcte Oyner mpemiaraThCsi BBECTM B JIuana3oH s4yeek (opMmyny BHJA:
{=A1:B3+$C$2:$C$3} u T.m., 310 Tak-Ha3bIBacMbie «(hopmyibl MaccuBay. Microsoft Excel
ABTOMATHUYECKH 3aKiI04acT ee B GpurypHsie ckoOku ( { } ). st BBeaeHuUs: Takoro tuma Gopmya
HEOOXOMMO BBIJCIIUTh BECh JUANA30H, KyAa HY)XHO BCTaBUTH (hopMyny, B NEpBOH sueiike
BBeCTH (opmyity 0e3 purypHbix ckobok (s npumepa Boiie — =A1:B3+$C$2:$C$3) u naxarp
Ctrl+Shift+Enter.

[lyckaii uMeeM cucTeMy JIMHEWHBIX YPAaBHEHUN:

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

1. 3anmumeM  KOX(pHUIMEHTH! CUCTEMBI YypaBHEeHHH B sueliku Al:D4 a cronbery
cB0oOOIHEIX 4ieHOB B suekku E1:E4. Ecnu B suelike Al Haxomurcs 0, HE0OOXOAMMO MOMEHSITH
CTPOKM MECTaMH TakK, YTOO B ITOH sueiike OBUIO OTIMYHOE OT HOJs 3HadeHue. s Gorblueit
HaTJISTHOCTH MOKHO JT0OAaBUTH 3aJTUBKY SY€EK, B KOTOPBIX HAXOSATCS CBOOOHBIC YJICHBI.

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

2. HeoOxonumo ko3¢ duureHT npu x1 Bo Bcex ypaBHEHUSX KpoMe mepBoro npusectu K 0.
Jns Hayana cienaeM 3To AJig BTOpOro ypaBHeHus. CKONMpyeM NepBYIO CTPOKY B siueiiku A6:E6
06e3 wu3MeHeHnmit, B sueitku A7:E7 HeoOxomumo  BBectH  dopmyny:  {=A2:E2-
$AS1:SES1*(A2/$A81)}. Takum o00pa3oM MBI OT BTOPOH CTPOKH OTHUMAaeM IEPBYIO,
yMHOKeHHYI0O Ha A2/$AS$1, T.e. oTHOIIEHHE MEPBBIX KOAPPHUIMEHTOB BTOPOrO U IEPBOTO
ypaBHeHus. Jlns ymoOcTBa 3amofiHEHUS CTPOK 8 M 9 CChUIKM Ha SYEHKH TEpBOW CTPOKU
HEOOXO0IMMO MCIOJIb30BaTh a0COTIOTHBIE (MCIOIB3yeM CUMBOIT $).

A7 - Fel{=A2: E2-5AF 1 FEF1*(A2/5A51))
A | e | ¢ | o | E |
1] ] 5 4 7 0
2| 4 3 8 7 B
3| 5 8 7 3 3
4] & 3 8 7 7
5 |
B g 5 4 7 ]
| 7 | Ol 3777778 6,222222 356869 B
8
9|
1n

3. Komupyem BBenenHyo hopmyny hopmyiy B cTpoku 8 u 9, TakuM 00pa3oM m30aBisseMcs
oT kod¢unimenToB nepea x1 Bo BceX ypaBHEHUAX KPOME MIEPBOTO.
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A | B | ¢ | o | E ]
1] 9 5 1 7 i
2] 4 B 5 7 B
3] 5 8 7 B 3
4| 5 B 5 7 7
5 |
B | 9 5 1 7 ]
7] 0| 3777778 6222222 3838539 B
8 | 0| 5222222 4777778 2111111 3
=R 0 3222222 5777778 3111111 7
10

4. Tenepb npuseaeM K03QPHUIMEHTHI Tepea X2 B TPETheM U 4eTBEpTOM ypaBHeHUH K 0. Jliis
9TOTO CKOMHUPYEM TOJyYCeHHBIC 6-10 U 7-10 CTPOKH (TOJIbKO 3Ha4eHus) B cTpoku 11 u 12, a B
sueiiku  A13:E13 BBemem ¢opmyny {=AS8:E8-$SA$7:SES7*(B8/$B$7)}, kortopyro 3arem
ckoriupyem B sueriku Al14:E14. Takum oOpa3oM peanusyeTcss pa3HOCTh CTPOK 8 u 7,
yMHOXKEHHBIX Ha ko3 duiment B8/$BS7. He 3a0bpiBaeM mMpoBOANUTH MEPECTAHOBKY CTPOK, YTOO
n30aBuThC OT 0 B 3HAMEHATEINE IPOOH.

A | B | ¢ | b | E |
] g & 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 6,222222| 3 gaaa09 5
B | 0 5222222 4777778 2111111 3
ER 0 3222222 5777778 3111111 7
10|
1] & 4 7 ]
12 3777778 6,222222 3509989 5

3

14

15

0 -352353 -326471 -528412
0 0,470588  -0,20585 1882353

s e R d

5. Ocranocs npuBectd K03 ULIMEHT IpU X3 B 4€TBEPTOM ypaBHEHUH K 0, [JIs1 3TOr0 BHOBb
IIPOJIEJIaéM AHAJIOTUYHbIE JIEHCTBUSA: CKOMMpyeM mostydeHHble 11, 12 u 13-10 cTpoku (TosbKO
3HaueHusi) B cTpoku 16-18, a B sueitku A19:E19 BBemem dopmyny {=Al4:E14-
$AS13:SES13*(C14/$C$13)}. Takum oOpa3om peanusyercs pasHOCTh CTpok 14 u 13,
yMHOKeHHBIX Ha kod(hdumment C14/$C$13. He 3a0biBaeM MPOBOAUTH MEPECTAHOBKY CTPOK,
4100 M30aBUTHCS OT (0 B 3HAMEHATEIIE APOOH.

A [ B | ¢ | b | E ]
| 9 3 4 7 ]
2| 4 B 5 7 B
3 | 5 g 7 B 3
4| 5 B B 7 7
5|
B | ] 5 4 7 o
7] 0| 3777776] 6,222223| 3536589 &
B | 0| 5222222 4777778 2111111 3
N 0 3222222 5777778 3111111 7
10|
1] g g 4 7 o
12| 0| 3.777778] 6,222223| 3336889 G
13] 0 0| 352353 326471 529412
14| i 0 0470538 020583 1882353
15
18| g 5 4 7 o
17| 0| 3777778 6222222 35838339 B
18] i 0| -352353] 326471 -528412
19| 0 0 0 -0/0769 1230769
20

6. [Ipsmas mporonka merogoM [aycca 3aBepmieHa. OOpaTHYIO MPOTOHKY HAayHEM C
MOCJIETHEW CTPOKH TIOMy4YeHHOW Matpuilbl. HeoOxoammo Bce 3JeMEHTHI TOCIETHEH CTPOKHU
paznenuth Ha kodpdumument mnpu x4. s aToro B cTpoky 24 BBeaem GopMmyny
{=A19:E19/D19}.
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7. IlpuBeneM Bce CTPOKH K MOJOOHOMY BHAY, HIJIsi 3TOTO 3alOJIHUM CTpoku 23, 22, 21

CIIeIYIOIUMHU (POPMYITAMH:

23: {=(A18:E18-A24:E24*D18)/C18}

a

a

a

1

-2,02532

| 8 | ¢ | o | E |
KN 5 5 4 7 0
2| 4 B B 7 B
3| 5 8 7 B 3
4 5 B 8 7 7
5 |
6 | ] 5 4 7 0
7] 0| 3,777778| 6222222 3888689 B
8 | 0 5222222 4777778 2111111 3
9| 0 3222222 5777778 3111111 7
0]
a1 ] 5 4 7 0
2] 0| 3,777778| 6222222 3888689 B
3] 0 0| -382353| -3.26471 529412
4] 0 0 0470588 -0,20588 1882353
5]
716 ] 5 4 7 0
7] 0| 3,777778| 6,222222| 3388689 B
8] 0 0| -382353| -3.26471 529412
9] 0 0 0 050769 1230769
20
21
2]
23]
24

PR

YMHOXXEHHYIO Ha KO((HUIIUEHT TIpU X4 TPEeThel CTPOKH.

22: {=(A17:E17-A23:E23*C17-A24:E24*D17)/B17} — oT BTOpOH CTPOKHM OTHHUMaeM
TPETHIO M YETBEPTYIO, YMHOKCHHBIC Ha COOTBETCTBYIOIINE KOAPPHUITUCHTHI.

21: {=(A16:E16-A22:E22*B16-A23:E23*C16-A24:E24*D16)/A16} — oT nepBoii CTpOKHU
OTHHMAaeM BTOPYIO, TPETHIO U YETBEPTYIO, YMHOKCHHBIC HA COOTBETCTBYIONINE KOI(DPHUIIMCHTHI.

— OTHHMAaEM OT TpeTLCﬁ CTPOKH YCTBECPTYIO

Pe3ynbrar (KopHU ypaBHEHUs) BRIYUCICHHI B stuelikax E21:E24.

A | B | ¢ | D | E |
1 E} 5 4 7 i
2| 4 B B 7 B
3 5 B 7 B 3
4| 5 B B 7 7
5
6 | 5 5 4 7 i
7 0| 3777778 6222222 3 ABG8R9 B
8 | 00 5202020 4777778 2111111 3
9| 0| 3222222 5777778 3111111 7
10
1] 5 5 4 7 i
2] 0| 3777778 6222222 3 GB68R9 B
13 i 0| 382353 -326471 -520412
14 i 0| 0470588 -0 20588 1802353
15|
16 g £ 4 7 0
7] 0| 3777778 6222222 3 GB6EA9 B
18] i 0| 382353 -326471  -529412
19 i i 0 -060769 1,230769
20
21 ] 0 0 0 i
2] i 1 i 0 14557
Pzl i i 1 0 3113924
24 i i i 1202532
%

Ipaxmuuyeckas paboma Nel l. Peuwenue CJIAY memooom obpamuou npo2oHku. Ananu3z

3a0ayu U UCCIe008aHUe PeULeHUs.

a11X1 + A12X> + -+ A1pnXn = b1

a21x1 + azzxz + tee + aann

Ap1X1 + ApaXy + -+ Ay

19
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Cuctemy (1.1) MOXHO TIpeICTaBUTh B MAaTPUYHOM BHjie Kak AX = B,

rnc A =

a1 Q12 . Qun by X1
dz1 Qz2 .. Ay b, X2

, B = , X = ,
Api QApp o Qpp b, Xn

PelieHye MOKHO BBIPA3UTh, UCIIONb3ys YMHOXKEHKE Ha Matpuily A~1, oGpatHyIo K A:
A"'AX =A"1B, X=A"'B

Ipakmuueckas paboma Nel2. Pewenue CJIAY memooom obpammoii npoeorxu.

Ilocmanosexa pewenus 3a0auu ¢ MS Excel.

[opsanox pemenus:

Beectu marpuny A u Bextop B B abouwmii muct Excel (puc. 1).

A B C D E F G
A B
13

28]
' | |
o= O M

ENNTRNT AR
' |
L=~ 0o

11

(=) IR, I R VI N I

Beienute sueiiku 111 XpaHeHuss oOpaTHOW Marpuubl 4 X 4; Hampumep, sS4YeHKH
A8:D11.

BeBate  Mactep — QyHKumii, B  Kateropuum  «Marematudyeckme»  BBIOpaThb
¢yHKIMIO  BblUMCIEHUs oOpatHoil Marpunsl MOBP. B nuanoroBom  okHe
apryMeHTOB (YHKLHMHU 3aloJIHUTh I0JIe BBoJa «MaccuB» - yKa3aTh JMana3oH sS4eek
MaTpHULBI A - B HaleMm ciyyae A2:DsS. Haxatp KHOIIKY
OK. B nmepBoil suyeilke BBIIEICHHOTO TI0A OOpaTHYI0 MaTpuIily JAuarna3oHa
(A8) mosiBUTCS YMCITIO.

UT0o0B! MONMY4YUTH BCIO 0OpaTHYIO MaTpully, HaXKaTh KiaBuily F2 1is nepexona B pexum
peAaKTUpOBaHUS, a 3aTeM OJIHOBPEMEHHO KJIABUIIN
Ctrl+Shift+Enter. B sueiikax  A8:Dl11 MOSIBATCS. ~ 3HA4YeHHUs  OoOpaTHOM
matpuis AL

Boinenuts AYEUKH TS XpaHEHUs BEKTOpa-CTOJIONA HaIpuMep,
aueiiku F8:F11.

BesBate  Mactep — dyHkumii, B  kareropunm  «MaTemaTHueckue»  BBIOpaTh
¢ynkuuio  MarpuyHoro  ymHoxkeHuss MYMHOX. B pauanoroBom — OkHe
apryMeHToB (QyHKIMM B Toie BBoja «MaccuBl» yka3aTb JMana3oH —s4eeK
marpunsl A”1 - B Hamem cinywae A8:D11, B none BBoma «Maccus 2» yKaszaTh JUana3oH
AYEEK BEKTOpa B - B HaleM ciy4ae F2:F5. Haxatp
kHonky OK. B mepBoil sueliKe BBIJIETIEHHOTO TMOJ pe3yJdbTaT Juara3oHa
(F8) mosiButcs unco.

Yrobbl moNyuuTh Bechb BeKkTOp X, Haxarh KiaBumy F2 gang  mepexoma B
pPEXUM pENaKTHUpPOBaHMS, a 3aTeM OJIHOBPEMEHHO KJIABUIIN
Ctrl+Shift+Enter. B siueitkax F8:F11 nosiBarcs 3HaueHus! pelieHns CUCTEMbl ypaBHEHUM:

x; = 1,767019; x, = 9,807512; x5 = 2,702465,x, = —0,48533.

20



1 A B

2 13 -2 1 -4 8
3 2 0 3 5 -7
4 4 -1 3 9 1
5 7 -5 11 -4 -5
6

7 A7t X =

8 | 0,098005 -0,09214 0,071009 -0,0534 Xy 1,767019
9 | 0,201878 -0,85446 0,403756 -0,3615 X2 9,807512

10 | 0,019366 -0,31162 0,163732 -0,04049 X3
11 | -0,02758 0,049883 0,069836 -0,00293 Xy
12

2,702465
-0,48533

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

X1+ 2x, +x3+2x4 =3

2x1+3x, —x3+x, =3

(le + 3x2 + 3X3 + 3X4 =5
le + 2x2 + Z.X3 + SX4 = 5

19 2x1 + 2%, +x3 + 2%, = 4 2 2x1 +5x, + 2x3+ 2x, =7
\ 2x1 +2x, +x3+x4 =3 3x; +5x, +x3 +4x, =8
(X1 + 2%y +x3+2x, =1 X1+ X, +2x3+x,=0

3. ] X1 +4x, +2x3 + x4 =2 4 X1+ 2x, +4x3+2x, =1
") 2x; +6x, +x3+3x, =5 ") 2x1 +3x, +8x3 +4x, = 2
\2x; + 5%, + 2x3 + 2x, =3 3x; +4x, + 10x3 + 6x4, = 3
( X1 +x, +x3=0 X1+ 2x, +3x3 +3x, = 2

5<x1+2x2+2x3+2x4,=1 6 X1 +3x; +4x3 +4x, =1

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

2x1 +3x, +4x3 +4x, =1

3x; +4x, +5x3+6x, =1
X1+ 2x, +2x3+2x, =1
2x1 +3x, +3x3 +4x, = 2

2 Xy +x, +x3+x, =2 8. 3x1 + 5x, +4x3 + 4x, = 2
\ X1 +x; +x3+3x, =2 4x1 + 7x5 + 6x3 +4x, =0
( 3x;+2x, +x3+x,=1 5x1 +3x, +3x3 +3x, =8

9<3x1+3x2+2x3+2x4=—1 10 2x1 — 2x, —3x3+3x4, =5

3X1 + 3x2 + 3X3 + 4‘x4 = —4‘
K3X1 + 3x2 + 3X3 + SX4 = _5

2x1 +2x, —3x3+2x4 =1
2X1+2X2+X3+2x4=4

Ilpakmuuecxas paboma Nel4. Pewenue CJIAY memooom npocmoti umepayuu. Ananus
3a0ayu u UCCre008aHue peueHusl.

CyTb BBIYHMCICHUHN UTEPALlMOHHBIMU METOAAMU COCTOMUT B CIEAYIOIIEM: pacyeT HauWHAeTCs
C HEKOTOpOro 3apaHee BbIOpaHHOro mnpuOmmkenns x©) (HayaneHOTO NPHOIMKEHHS).
BLIUKCITHTENBHBINA TIPOLIECC, MCTONB3yIomuii MaTpumy A, Bektop B cmcremsr (3.1) m x(©,
TIPUBOJUT K HOBOMY BekTopy x (1

i—1 n
o _ 1 \ K0 o -
T =—(b;=> agx; — » ax;’), 1=123..,n
. i=l

i J =i+l

(3.11)

3aTem mpomecc moBTopsiercs, Tonbko BMecto x (9 mcmonesyercst HoBoe 3HaueHme x (D,
Ha k + 1-om mare uTepaiOHHOrO IIPOLECCA TIOIYYalOT: _ )
i-1 n
(VI 1 LK) (k) P — g
5 —_E:b:'_z;,ﬂaﬂj - zﬂu:"‘j ), 1 =1,2,3,....mn (3.12)
J=

i
i J=i+l
[Ipy BBHIMOJIHEHUH HEKOTOPHIX 3apaHee OrOBOPEHHBIX YCIOBHMH MPOIECC CXOMUTCS TPU
k — co. CxoauMocTh MeTOJa MPOCTON HMTEpaIMi O0CCICUYMBACTCS MPU BBHIIOJIHEHUN YCIOBHS
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npeo0Iaganys AUaroHaabHbIX DJIEMEHTOB MAaTPUIILI A:
Yla,l<la,l, i=1,2,3,.,0 (3.13)
(E]
3a,ﬂaHHaﬂ TOYHOCTB JOCTUIACTCA IIPH BBIIIOJIHCHHUU YCIIOBUAA:
max | xF _x® < (3.14)

[Tpumep:
[IpeobOpaszoBare cucremy ypaBHeHHil (3.15) K BuAy, NPUTOAHOMY IJs TOCTPOCHHUS
UTEPAIMOHHOI0 MpoLiecca MEeToA0M SIkoOU U BBIIOJIHUTE TPU UTEPALIUH.
7x1 +4‘xZ_X3 =7
2x1 + 6x2 + 3.X'3 = _2 (315)
_x1+x2 +4x3 :4‘
Pemenue:
HocratouHoe ycioBue cxoaumocTd (3.13) BblIONHSAETCS, MO3TOMY HauyalbHOE
MPUOJIMKEHUE MOXKET OBITh JTFOOBIM.
|ay, |+ as[=4+1<]a; =7
|ay |+|ay;[=2+3<|a,,|=6
|ay, |+ as, [=1+1<]a;[=4
B -oM ypaBHEeHHHU Bce 4iI€HBl, KDOME X;, IEPEHOCATCS B IIPABYIO YacTh:

X, =(7=4x,+x,)/7
X, =(=2=2x,-3x,)/6 (3.16)
Y =(4+x-x,)/4

© _ (+©. ©. (0
3az[aeTc;1 Ha4daJIbHOC HpI/I6J'II/I)KCHI/Ie X = xl ) X'Z ) X'3 NOACTAaBJIAAKOT B IIPABYIO

yacthb (3.16). Eciu x(o) =0, x(o) =0, x(o) = 0, TO pe3ynbTaThl IEPBON UTEPALINHU:

':”_{? 4-04+0)/7=1

={—2—2-0—3-0}I6=—1f3=—ﬂ,333

':“ =(440-0)/4=1

PesynbTaThl iepBoii utepamuu x (1 = (xfl), xgl), xgl)) MOJICTABIISIIOT B MPABYIO YacTh
(2.16) n mosryyaroT pe3yabTaThl BTOPOM UTEpALUH:

X =(7-4:(-0,333)+1)/7=4/3=1333

«‘ =(-2-2-1-3-1)/6==-T/6=-1,167

x{? =(4+1-(-0,333))/4=4/3=1,333

. @ = (,@. @, (2
Pesynprartel BTOpO mrepanun X'~ = |x;"; X,77; X3 | MOJACTaBIAIOT B IIPaBYIO 4acCThb

(2.16) u moNTy4aroT pe3yJabTaThl TPEThEH UTEPALIUU:
X7 =(7-4-(-1167)+1,333)/7=1857
x? =(-2-2-1,333-3-1,333)/6=—1444
1Y =(4+1,333—(=1167))/4=1,625

OHpe,Z[CJ'I}IIOT AOCTUTHYTYIO TOUHOCTD:
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|2 —x® | =|1,857-1333| =0,524
|28 = x| =|-1,444+1,167| =0,278
|28 —x? | =11,625-1,333| =0,292

max | x" = x® |=0,524
I

Ilpakmuueckas paboma Nel5. Pewenue CJIAY memooom npocmoti umepayuu. Ilocmanoexa

pewenus 3a0ayu 6 MS Excel.

7x1 +4x, —x3 =7
2x1 + 6x5 + 3x3 = =2
—X1+x, +4x3 =4
[Topsimok pemieHus:
1) IIpencraButh cucremy B Buze 3.16.
2) Beectu B siuetiku A1:C1 3aroyioBku cToI0I0B:

A B C

T o |xt o ax2 .. lx
2 | __0po:_ __000i 0001
3 |..1004 033 100
4 1330 117! 133
5 mEmmEEmEEpEEEEERRgEEEEEEE=S,
----1-.!3-:.---_.144':1;----1-;_:

6 | __206f_ _176: 1831
T |..227% 193 . 1%
20 | 2863 234} _225.
1

21 | 2664 235 2251
22 266+ 2351 225

3) B sueiiku A2:C2 — navansHoe npubnmxenue 0, 0, 0;

4) B aueiiky A3 — popmyny x; =(7-4*B2+C2)/7

5) B sueiiky B3 — dpopmyny x, =(-2-2*D2-3*C2)/6

6) B sueiiky C3 — dpopmyny x3 =(4+A2-B2)/4

7) Beinenuts cronbnst A, B, C, BeI3BaTh KOHTEKCTHOE MeHIO DopMaT siueek, yCTaHOBUTD
YUCIIOBOM (opMaT YMCIOBOM M YyKa3aTb 4YMCIO JAECSATUYHBIX 3HAKOB, COOTBETCTBYIOLIEE
HE00X0/IMMOM TOYHOCTH, T.€. 2;

8) Beogenute sueiiku A3:C3 u ckomupoBaTh (QOpPMYJIbl B COCEIHUE SUEHKHU
pacnosnoxeHHbIX HUKke cTpok A4:C4; AS5:CS5 u T.1. npu nomouin Mapkepa 3anoiaHenus. Kaxnas
HOBasi CTPOKa COAECPKUT PE3yJIbTAaThl OUEPETHOTO IPUOIMIKEHUS;

9) Ilpoomxare KOMMPOBAaHUE, ITOKA PE3YIbTAT HE EPECTAHET MEHATHCS;

10) SAueitku A21, B21, C21 conepskar pelieHue CUCTEMbl YPaBHEHUH, COOTBETCTBYIOIIEE
3a/laHHOM TOYHOCTH.

[TpubnuxenHoe peneHre cucTeMsl ¢ TouHocThio € = 0,01:

Xy = 2,66,x, = —2,35,x3 = 2,25.

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

eapuanmanm.
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2x1 +3x, +3x3+3x4, =5
2%+ 2x, + 2x3+3x, =5
2%y +2x; +x3+2x, =4
2x1 +2x; +x3+ x4, =3
X1+ 2x, +x3+2x, =1
X1+ 4x, +2x3 + x4 = 2
2x1 +6x5 +x3+3x4 =5
2x1 + 5%y + 2x3 + 2x4 =3
X1 +x,+x3=0
X1+ 2x, +2x3 +2x, =1
2x1 +3x; +4x3 +4x, =1
3xy +4x, +5x3 +6x, =1
2%y + x5 +x3+2x, =2
2x1 +2x; +x3+2x4 =3
X1+ x, +x3+x, =2
X1+ x5 +x3+3x4 =2
31 +2x, +x3+x, =1
3x1 +3x, + 2x3 + 2x, = —1
3x1 +3x, + 3x3 +4x, = —4
3x; + 3x, + 3x3 + 5x, = —

2.4

4.

8.4

10. <

(X1 + 2%, +x3+2x4 =3
2x1+3x; —x3+x, =3
2x1 +5x, + 2x3+ 2x, =7
\ 3x; +5x, + x3 +4x, =8
(X1 +X;+2x3+x,=0
X1+ 2xy +4x3 +2x, =1
2xq +3x, +8x3 +4x, =2
\3x; +4x, + 10x3 + 6x, = 3
(X1 +2xy +3x3+3x, =2
X1 +3x; +4x3 +4x, =1
2x1 +3x, +4x3 +4x, =1
\3x; + 4x, + 5x3 + 6x, =1
(X1 + 2%, +2x3+2x, =1
2x1 + 3%, +3x3 +4x, = 2
3x1 +5x, +4x3 +4x, =2
\4x, + 7x, + 6x3 +4x, =0
5x; +3x, +3x3+3x, =8
2x1 — 2x, —3x3+3x4, =5
2x1 +2x; —3x3+2x4 =1
\ 2x; + 2x, + x5+ 2x4, = 4

]
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