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O0mme MoJI0KeHUA

PGBYHBT&TOM OCBOCHUA yqe6H0171 AUCHUIIIWHBI ABJIAIOTCSA OCBOCHHBIC YMCHHA U

YCBOCHHbBIC 3HAHUS, HAINlpaBJeHHbIE Ha PopMUpOBaHUE OOLIUX U MPO(ECCHOHATBHBIX

KOMIIETEHIIU .

®dopMmoii aTTecTalluy MO Y4eOHON AUCIUILIUHE SBISETCS ougpepenyuposantvlii

3auyem.

Htorom 3auéra sABJISICTCS KaueCTBCHHAS OLICHKA B Oaytax oT 2-X a0 5-TH.

ﬂ]l}l noiy4erusl oyeHKu no SClllémy cmyOeHm o0ondicer npaesulbHoO 6blNOJIHUMb U

sayumunmbsv 6ce npakmuieckKue pa607’l’Zbl ce0€eco sapuanma u npodmu UmMo2o8wvlll mecm.

Hpu eblcmaesjieHUuUU OYyeHKUu 3a 3quem ydumoleaenmcs CpeaHﬂFl OYEHKA 3a cemecmp u

OUeHKda 3a UMo208blll mecm.

Pasznen 1. Pe3ynbTaThl 0CBOCHUA Y4eOHOM IMCUUIIMHBI, MOMJIEKALIHE TPOBEPKe

B PE3YIbTATC OCBOCHUA JUCIHUIIIIMHBI O6Y‘I&IOHIHIZC$I AOJKEH YMETD:

v

v

v

BBIYUCIIATh JIMHEWHBIE OLIEHKM IOTPEIIHOCTEM CYMMBI, Pa3HOCTH,
IIPOU3BEICHHMS, YACTHOTO M ()YHKIIUU OJTHOU MEPEeMEHHOM;

UCIIOJIb30BaTh OCHOBHBIC YHCJICHHBIE METOJbI PEIICHUS OCHOBHBIX
MaTeMaTHYECKUX 3aj1a4: WHTETPUPOBAHUS, muddepeHIpoBaHus,
WHTEPIIOJUPOBAHUS PEIICHUS JTUHEHHBIX U TPAHCIECH/ICHTHBIX YpaBHEHUUN U
CHUCTEM ypaBHEHUH, ONITUMU3AIINY;

BBIOMPATh ONTHMAJIbHBIM YHMCICHHBIM METOJ Ui PEIICHHs MOCTaBJICHHOU
3aJ1a4M;

JlaBaTh MaTEeMaTHUYECKUE XapaKTEPUCTUKH TOYHOCTH UCXOAHON MH(OpMALIUH
Y OLICHUBATh TOYHOCTh MOJYYEHHOTO YHCICHHOTO PEIICHUS;

pa3pabaTbIiBaTh aJrOPUTMBI M MPOTPAMMBI JIJIS PEIICHUS BBIYUCIUTEIBHBIX
3aj71a4, yYUThIBAs HEOOXOIMMYIO TOYHOCTh MOJIy4aeMoOro pe3yJbTaTa.

B pe3ynbrare 0ocBOCHUS JUCHIUTLIMHBI 00YUYaOIIHICS M0JIKeH 3HATD:

DN N NI NN

OCHOBBI TEOPUH MOTPENTHOCTEN; OIIEHKY TOYHOCTH BBIUMCIICHUM;
OCHOBBI YHCIIEHHBIX METOJIOB PEIICHUSI YPABHECHHI;

OCHOBBI YHCIIEHHBIX METO/IOB PEIICHUS CUCTEM JIMHEHHBIX YPaBHEHUI;
OCHOBBI YHCIIEHHBIX METO0B (D PEpEeHIIMPOBAHNS;

OCHOBBI YHCIIEHHBIX METOI0B HUHTETPUPOBAHNS,

OCHOBBI YHCIIEHHBIX METOOB perieHus AuddepeHmaibHbIX YpaBHCHUN.



IIEPEYEHh ®OPMUPYEMBIX KOMITETEHITUA

[IporpamMmucT gokeH 00J1a1aTh 00IIUMHM KOMIIETEHIMSIM U,

BKJIIOYAIOIIUMHU B c€051 CHOCOOHOCTB:

OK 1. Beibupats criocoOsl penieHus 3aaad npohecCuoHanbHON NeATeIbHOCTH,
OPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTAM.

OK 2. OcymiecTBasiTh MOUCK, aHAIW3 U UHTEPIPETALMI0 HHPOPMALIUH,
HEO0OXOIMMOM /1JIs BBITIOJIHEHMS 3a7]a4 MPOPECCUOHATIBHON
JEeSTENbHOCTH.

OK 4. PaboTtath B KOJUIEKTUBE U KOMaH/E, 3P(HEKTUBHO B3aUMOIEHCTBOBATD C
KOJUIEraMu, pyKOBOACTBOM, KIMEHTAMH.

OK 5. OcymiecTBiATh YCTHYIO M TMCBMEHHYI0 KOMMYHUKAIUIO HA
rOCy/IapCTBEHHOM $SI3BIKE C YYETOM OCOOCHHOCTEN COIMAIBHOTO U
KyJIbTYPHOTO KOHTEKCTA.

OK 9. HUcnonk3oBaTh HHPOPMALIMOHHBIE TEXHOJIOTUH B IPO(ECCHOHATBHOM
NEeSTEeTBbHOCTH.

OK 10. Tlomw3oBatbcsi  NpodeCCHOHANILHOW  JOKYMEHTAluend  Ha
roCy/IapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

[IporpaMmmuct npomkeH o01aaaTh NPO(ecCHOHATbHBIMHI
KOMIIeTeHIIMSIMHU, COOTBETCTBYIOIIMMH OCHOBHBIM BHAaM MPo(eCCHOHATHHOM
NEATEIbHOCTH
[IK 1.1. ®opmupoBaTh ajIropuT™Mbl pa3pabOTKU MPOTPAMMHBIX
MoAayJen B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM.

[1K 1.2. Pa3pabatbiBaTh mporpaMMHbie MOAYJIH B COOTBETCTBHHU C

TEXHUYECKHUM 3a/IaHHEM.
[IK 1.5. OcymiecTBisITh peakTOPUHT ¥ ONTUMHU3AIUIO IPOTPAMMHOTO KOJa.
I[IK11.1. OcymectBasate cO6op, 00pabOTKy W aHaau3 HHPOpMAIUU 1

I MPOEKTUPOBaHUs 0a3 TaHHBIX.

Pa3jen 2. ®opMbl KOHTPOJIAA M OLEHUBAHUS 10 Y4eOHOM JUCHMILIUHE

Tabmuna 1.

Pa3nen / Tema y4eOHON AUCHUNIMHBI ®opMa TeKyLIero KOHTPOJIA 1

OIICHUBAHUA

Tema 1. [IpubnurkeHHbIe Yncaa U IEHCTBUSL 3amuTa 1abopaTopHON pabOTHI.

HaJg HUMHU

Tema 2. Pemienne cuctem JTMHEUHBIX 3amuTa 1abopaTopHOU paboOTHI B cpefie

anreOpandeckux ypaBHEHUI MathCad.

Tema 3. [IpubnmxeHHbIE peleHus
anreOpanvdeckux 1 TPAHCLEHIEHTHBIX

yYpaBHEHUH

[TucermenHas npoBepoyHasi padora.
3amura 1abopaTopHOi paboThI B cpefe

MathCad.




Tema 4. IntepnonupoBaHue u

anmpoKCUMaIus (PYHKIHHA

CamocTosTenbHas paboTa 110 OCTPOSHUIO
MHTEPIOJISILIMOHHBIX MHOIOWIEHOB JJIs
Ta0JIMLBI C YETHIPbMS Y3J1aMHU.

3amuTa J1abopaTopHOU pabOTHI B Cpese
MathCad.

Tema 5.Yucnennoe nuddepenunpoBanue u

MHTETPUPOBAHUE

[MuceMenHas mpoBepovHas padboTa.
3amura 1abopatopHO pabOTHI B cpee
MathCad.

Tema 6.HucnenHoe perieHue 0OBIKHOBEHHBIX

T depeHInanbHbIX YpaBHEHHUH

3amuTa 1abopatopHO pabOTHI B Cpere
MathCad.

Y (B ueaom): nug. 3a4er




Pasznen 3. OueHka ocBoeHUs] Y4eOHOM JUCHMILIUHBI

3.1. O0mue moJI0KEeHUst

OCHOBHO IIEJTBIO OIICHKH OCBOCHHUS YICOHON NUCIUILTAHBI SBISICTCS OIIEHKA
OCBOCHHBIX YMEHUU U YCBOCHHBIX 3HAHUM.

Onenka y4eOHOW  AWCIMIUIMHBI — TPEAyCMAaTPUBAET  HCIOJIb30BAHUE
HAKOIUTEILHON CHCTEMBI OTICHUBAHMSI.

BrimosiHeHHE BceX 1a00paTOPHBIX PadOT ABISIETCS 0053aTEILHBIM YCIOBUEM
JUTSI TIOJTYYEHUS CTYICHTOM 3a4€Ta 10 TUCIUTLIIMHE «UMCIICHHBIE METOIBI.

[Tocrnie BeITOMHEHUST pabOTHI CTYICHT JIOJDKCH BBITIOJHUTH OTYET IO JTAHHOH
paboTe. Otuer 1o paboTte T0IDKeH ObITh BbINOJHEH B mporpamme MicrosoftWord u nomken
COJIepKaTh:

1. Howmep u Ha3BaHue 1a0OPaTOpHOI PabOTHI.
2. YcioBus 3a1aHUI.
3. TloapobHble perreHus 3a1aHuii ¢ OTBETOM.

Jlanee otyer nomwkeH ObITh pasMeniéH B BUpTyasbHOM cpene Kammyc. Ilocrne
YCTpaHEHUs 3aMEYaHM M YTBEP)KACHUSI €ro IMperiofiaBaresieM, paboTy HEoOXOAUMO
3AIUTUTD. 3aimTa J1a0opatopHO paboThI 3aKIIIOYACTCS B OTBETE CTYJEHTA HA BOIPOCHI
TIpeTIo/IaBaTelIs 0 JaHHOM J1ab0opaTopHOI padoTe.

[Ipu oreHMBaHWM BBITIOJHEHHOW J1abOpaTOpHOW pabOThl yUHUTHIBACTCS
cleyroIIee:

— [IpaBWIBHOCTH | MOJIHOTA pean3yeMbiX aropuTMoB B cpeae MathCad.

— Cpoku BeITIOTHEHUS 1ab0paTopHOM paboThl (eciu TabopaTopHas pabora 6e3
YBOXUTEIBHBIX TPUYMH BBITIOJIHEHA 3HAYUTENBHO MO3KE CPOKA, TO OIICHKA
CHIKaeTcs Ha 1 Oamn).

— TlpaBunbHOE 0opmMIteHHE OTUETA 1O TabOPATOPHOI paboTe B COOTBETCTBHUU
¢ TpeOOBaHUSMH.

— IlpaBUIBHOCT, OTBETOB Ha BOIMPOCHI MPEMOAABATENSI MO JIAOOpaTOPHOU
pabore.

— Kpome mabopaTopHbIX pabOT UIsi TEKYMIEro KOHTPOJIS TpeiaraeTcs

HCCKOJIBKO IIPOBCPOYHBIX N CAMOCTOATCIIBbHBIX pa60T.



Tema 1. Ilpubnusncennvie uucia u 0elucmeus Ha0 HUMU
Konmponwvnwie éonpocut:

1. Uto Ha3bpIBaeTCd abOCOMOMHOU U  OMHOCUMENbHOU  NOSPEeULHOCHbIO
MPUOJIMKEHHON YNCTIOBOM BEIMYUHBI?

2. Urto Ha3bIBaeTCs epaHuyamu abcoromuol U OMHOCUMENbHOU NO2PeuHOCmU
npuOIMKEHHOM YuciIoBOM BenuuuHbl? [louemy BBOIUTCSA 3TO MOHATHE?

3. Kakue mudps B 3anucu npuOIMKEHHOTO YUCIa Ha3bIBAIOTCS 3HAYAWUMU,
BEPHLIMU U BEPHBIMU 8 CmPo2om cmblcae? IlpuBeauTe npumMepsl.

4, Uto Ha3bIBaeTCA oOKpyereHuem npubaudicennoco uuciaa?  CrnocoObl

okpyraeHus. O1eHKa NOTrPEMIHOCTH IPU OKPYIJIEHUU.

5. DopMyIIbl oyenku nozpeutnocmeti ApUPMETHICCKUX OTICPALNH CI0XCEeHUs. U
VMHOIICEHUSL.

6. DopMyIIbl oyenku noepewnocmeii apuPMETHICCKON OTICPALNH  8bIYUMAHUS
u oesenusl.

3AJTAHUSA K JABOPATOPHOM PABOTE Nel
«IIpnGauKeHHbIe YNC/IAa U AeHCTBUS HAl HUMU»

1.Onpenenuts, Kakoe paBEHCTBO TOYHEE:

1. /44 =6,63; 19/41=0.463; 6. 12/11=1,091; /6,8 =2,61;
2. 7/15=0,467; ~/30 =5,48; 7. 2/21=0,0,95; /22 =4,69;
3. /10,5=3,24; 4/17=0,235; 8. 23/15=1,53; 4/9,8 =3,13;
4. 15/7=2,14: /10 =3,16: 9. 6/11=0,545; /83 =9,11;
5. 6/7=0,857; /4,8 =2,19; 10. 17/19=0,895; +/52 =7,21:

2. OKpyriauTh COMHUTENbHBIE IU(PBI YUCIIA, OCTABUB TOJHKO BEPHBIE 3HAKU: a) B Y3KOM CMbIcIie; 0) B

IMUPOKOM CMBICIIC. OHpe,I[eJ'II/ITB a6COJ'IIOTHy10 NOTPCHIHOCTD pE3yJibTaTa.

1. a)22.553(+0.016);  6)2.8546; S =0.3%. 4. 2)2,3485 (+0,0042):  ©)0,34484; S =0,4%:
2. a)17,2834; 6=03%; 6)6,4257 (+0,0024). 5. a)5435(+0,0028);  6)10,8441; & =0,5%;
3. a)34,834; =0,1%; 6)0,5748 (+0,0034). 6.  a)824163; 8=02%; 6)0,12356 (+0,00036).

Tema 2. Pewenue cucmem 1uHelHblX anzedpaudecKux ypasHeHuil
Konmponwvnwie eonpocwi:

1. CucrteMbl NUHEHHBIX anreOpandyeckux ypaBHeHH. OOIIMI BUJ CUCTEMbl N JTUHEHWHBIX
ypaBHEHUI C M HEU3BECTHBIMH.

2. Marpuunas 3anuck CJIAY. Pemenus CJIAY.

3. CJIAY. Meton I'aycca. [IpsiMoit u oOpaTHBINA XO/I.
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4. CJIAY. Metoa npocToil utepaiuu.
5. CJIAY. Meron 3eiiaens.

6. Meronsl pemenus CJIAY u ux cpaBHUTENbHBIN aHAIIN3.

3AJTAHUSA K JABOPATOPHOM PABOTE Ne2
«PemieHue cucTeM JMHEHHBIX AJredpanyecKux ypaBHEeHHUl»

1. B cpene Mathcad Beimonnuth pemenne CJIAY merogamu:
- Tlaycca
- nmpocmou umepayuu,
- 3euoens.
2. CpaBHHTbH pe3yJIbTaThl, MOJIYYEHHbIC PA3TUNYHBIMU METOAAMH.

Bapuaur i a; a;, Qs o
1 0,21 -0,45 -0,20 1,91

1 2 0,30 0,25 0,43 0,32
3 0,60 -0,35 -0,25 1,83

1 -3 0,5 0,5 -56,5

2 2 0,5 -6 0,5 -100
3 0,5 05 -3 -210

1 0,45 -0,04 -0,15 -0,15

3 2 -0,01 0,34 0,06 0,31
3 -0,35 0,05 0,63 0,37

1 0,63 0,05 0,15 0,34

4 2 0,15 0,10 0,71 0,42
3 0,03 0,34 0,10 0,32

1 -0,20 1,60 -0,10 0,30

5 2 -0,30 0,10 -1,50 0,40
3 1,20 -0,20 0,30 -0,60

Tema 3. Ilpubnuscennsvle peuwteHus anzedpaudecKux u mpaHcyeHOeHMHbIX YPAGHEeHUIL

Konmponvnsie sonpocowi:

1. B 4em 3akirroyaeTcst ATAI OTACICHUS KOPHEH MPH NCIIOb30BAHUH YHCICHHBIX METOJIOB
pemienusi ypaBHeHuii? Kakoe ycioBue JOMKHO BBITIOJHATHCS, YTOOBI MOKHO OBLIO
CUMTATh, YTO HA IOCTATOYHO MAJIOM OTPE3KE HAXOIUTCSA OJUH KOpeHb? UTo sBiseTcs
WCXOJHBIMH JTAHHBIMU U YTO HEOOXOIMMO HalTH B miporpamme OmoeneHus KopHeu?

2. B uewm 3akirouaeTrcs 3Tan yTOUHEHUS KOPHEN Memoodom nonosunro2o oenerus? Kakum
o0pa3oM B 3TOM METOJIe pPeain3yeTcs BBHIOOpP TOM TOJOBUHBI OTPE3Ka, Ha KOTOPOU
HaxoauTcss KopeHb? Ilpwm KakoM yCIOBUU JEJNEHHE OTPE3KOB IMpEKpaliaeTcs |
BBIBOJIMTCS pe3yIbTaT?

3. Tloyemy dbyHKIMM AETATCS HA JIBAa THIMA MPU YTOYHEHUU KOpHEH memodom xopo? Tlo

KaKOMY YCJIOBHIO OCYIIECTBISAECTCS 3TO AenaeHue? Jlaiite rpa@uyeckyro HILTIOCTPAILIUIO
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ATOr0 MeToja. UTO CIIYKUT KPUTEpHUEM ISl MPEKPAIICHUS BBIYUCICHUN B JTAHHOM
MeTo1e?

[Touemy ¢yHKIMM ANSATCS HA JBa THNA TMPU YTOYHCHWHM KOpPHEH Memoodom
kacamenbnobix? 1l0 KakOMy YCIIOBUIO OCYIIECTBISIETCA 3TO aeneHue? Jlante
rpaguuecKyr0 WLTIOCTPAIMIO 3TOTO0 MeToja. YTO CHOYKUT KPUTEPHEM IS
MPEKpAIICHHs BBIYUCICHUH B JAHHOM MeToe?

B uem 3akirovaeTcsi Tan yTOUHEHHUS KOPHEH KomOunuposarnHwvimMmemooom? Jlainite
rpaguuecKyr0 WLTIOCTPAIMIO 3TOr0  MeToja. YTO CHOYKUT KPUTEPHEM IS
NPEKPAIICHUS BBIYUCIICHUI B TAHHOM METO 1¢?

B yem cyts Mmetoma wrepanmu? KakoBBI JOCTATOYHBIC YCIOBHS CXOJMMOCTH
UTEPAIMOHHON TOC/eI0BaTeIbHOCTH s ypaBHeHus X=f(X) Ha otpeske [a; D],
coJiepkaiieM oJIMH KopeHb? UTO CIy)KHT KPUTEPHEM IS IPEKPAIICHUS BIYACICHUN
B JIJaHHOM MeTojie?

Kakune Bcrpoennbie ¢ynkiuuun MathCad wcnonesyrorcss Uist pelieHds HeTMHEHHBIX

ypaBHEHUIA?

Iucomennas nposepounasn paboma

Bapmanr 1.
1. B uem 3akitouaetcst aman omoenenus KopHetl Py UCTIOIb30BAHUH YHCICHHBIX METOIOB PEIICHHUS

ypaBHeHui? Kakue cBoiicTBa GyHKIIMHM OJTHON EPEMEHHOM MCIIOIB3YIOTCS ISl IPOBEPKHU
MPaBUJIBHOCTH OTAEJICHUS] KOPHS U €r0 €IMHCTBEHHOCTH Ha OTpe3Ke?

B ueMm 3akirouaeTcst aTan yTOUYHEHUsT KOpHEH Komounuposanuvimmenmooom? Jlaite rpadudeckyro
WUTIOCTPALINIO U aJITOPUTM YTOYHEHUSI KOPHSI KOMOMHUPOBAHHBIM METOAOM. UTO CITy:KUT
KpUTEpUEM JUIs NIPEKPallleHUs] BBIYUCICHUN B JAHHOM MeToie?

Bapmuanr 2.

1.

B 4em 3akirogaercs 3tan yTOYHEHUs1 KOpHEH memodom nonosunnozo denenusi? Kakum oopazom B
ATOM METO/IC PEAU3YeTCsl BLIOOP TOH MOJIOBUHBI OTPE3Ka, Ha KOTOPOW HAXOIUTCS KOpeHb? MokeT
JIM METO/T TIOJIOBUHHOTO JICJICHUS 1aTh TOYHOE 3HAUYCHUE KOPHSI ypaBHECHUs?

[Touemy GpyHKIIMU IENATCS HA [BA THUIIA IIPU YTOYHEHUH KOPHEU Mmemodom kacamenvhuix? [1o
KaKoMYy YCJIOBHIO OCYIIECTBIISICTCS 3TO neneHue? JlaiTe rpaduieckyro HWUTFOCTPALUIO U alITOPUTM
YTOYHEHUS KOPHSI METOJIOM KacaTelbHbIX. UTO CIIYKHUT KPUTEPUEM JUIs TIPEKPAIICHHS BEIYMCIICHUH
B JJAaHHOM MeTonae?

Bapuanr 3.

1.

B uem cyth MeTona utepanun? KakoBbl JOCTaTOYHBIE YCIOBUS CXOAUMOCTH UTEPAIIHOHHOM
nocse0BaTeIbHOCTH [Tl ypaBHeHus X=f(X) Ha otpeske [a; b], comepxariem oaun KopeHsb? Uto
CIIY’)KUT KpUTEPUEM [Tl PEKPAIlleHUs] BEIUMCICHUN B JAHHOM MeToIe?

[Touemy QyHKIIMU OEeNATCS HA JABa TUTA IPU YTOUHEHUU KOPHEH memodom xopo? [1o kakomy
YCIIOBUIO OCYIIECTBISIETCS 3TO AeneHue? [laiite rpaguueckyro WLTIOCTPALMIO U alTOPUTM
YTOYHEHHSI KOPHSI METOJIOM XOpA. UTO CIYKUT KpUTEPUEM JIJIS PEKPAIlleHUs BEIYUCICHUH B
TaHHOM MeTonae?

Kpumepuu ouyenku:

Oyenka «OmMaUYHO» CMasumcs npu NPABUILHOM PA38EPHYMOM omeeme Ha 06a 8onpoca.
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Oyenka «xopouioy cmasumcs npu NPAsUIbLHOM PA3EEPHYMOM omeeme Ha 0OUH 80NpocC U
npu HenoIHOM omeeme Ha OpY20U 80ONPOC.
Oyenka «y0061emeopumenbHoy CmMagumcs npu NPAeUIbHOM PA36EPHYMoOM omeeme Ha

0OUH 8ONPOC UNU NPU HENOIHBIX OMEemax Ha 0ba sonpoca.
3AJIAHUS K JABOPATOPHOM PABOTE Ne3

«I[IpndaHKeHHbIE pellleHnsl aIredpanyecKuX U TPAHCHEHAEHTHBIX ypaBHEHHA»
1. Bemoanuts B cpefe Mathcad otnenenune xopuedt ypaBaenus f(X)=0 na [a, b] ¢ marom
h=0,5

— 1O 8LIYUCIUMETILHOMY ANCOPUMMY OMOeNeHUs KOPHell,

—  epaghuueckum mMemoooM.
2. Bwmonnuth B cpene Mathcad yrounenue kopuei ypaBuenus f(X)=0 Ha Bcex otpeskax,
MOJTYYEHHBIX Ha 3Tane oTAesIeHus: KopHel ¢ TouHocThio 0,001

- MemoooM Xopo;

- Memooom KacameJlbH blX,

—  ucnoaw3ys ecmpoenuvle ynkyuu Mathcad.

Homep BapuanTa Ypasnenue f(x)=0 Orpesok [a, b]
1. cos(X)-x=0 [3, 2]
2. x-10sin(x)=0 2, 7]
3. 4x-6,2-cos(2x)=0 [3 2]
4 3c0s(X) —V/4x+7 =0 [0, 5]
5. xsin(X)-1=0 [2 3]
6. 8cos(X)-x-6=0 [-5 1]
7. sin(x)-0,2x=0 [2 3]
8. 10005(x)-0,5¢=0 [2,3]
9 5sin(2x) — v1—-x =0 [-10,5]
10. 3sin(2x)-2x*=0 [2 3

Tema 4. Humepnonuposanue u annpokcumauus yHKyui

KOHmPOJleble eonpocuol:

1. B gem cytb memooa unmepnonauposarus?
2. B uem cyTh MeTO1a SKCTpanoJupOBaHUs?
3. Kakum oOpazoMm B mporpammax HMHTEPHOJSIMU MHOrouwieHamu Jlarpamwxa u HproTona

3aJar0TCA NCXOAHBIC I[aHHI)Ie?

4. Uto sBIIAETCA pE3yJIbTATOM BBIIIOJIHEHHUS ITUX MTPOTpamMMm?
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10.

11.

12.

13.

14.

15.

16.

17.

Humepnonayuonnvin munozounen Jlacpanoswca. 1loscHUTE CMBICH BCEX IapaMETPOB H
MEPEMEHHBIX BXOJAIIUX B (OPMYIY.
[locTpoiiTe HHTEPNOJALMOHHBIA MHorouwieH Jlarpamxa s QyHKUMM, 3aJ1aHHON

tabmuueit u Hartu L(0).

X -1 2 3
Y 12 9 20

Humepnonayuonnsiii mnoz2ounen Hotomona. IlosicHUTE CMBICT BCEX TapaMETPOB U
NEPEMEHHBIX BXOSUIUX B PopMyITy.

1o xaxoii hopmyne naxoosmcs pazoenéHuvle pazHOCmu?

[TocTpoiite unmepnonsyuonnsiii Mmuozcounen Hotomona nist GyHKIMY, 3aTaHHOM

tabmuneit u naitu L(0).

X -1 2 3
Y 12 9 20

B xakux ciaydasax y1106HCC IMPUMCHATDH I/IHTepHOJISIIII/IOHHLIf/i MHOT'O4JICH HBI-OTOHa, aB

kakux Jlarpanxka?

B kakux ciydasx npuOMIDKAOMIYI0 (QYHKIUWIO HAXOASIT MO METOAY HAWMEHBIIHUX
KBaJIpaToOB?

B ueMm cyThb 3a7auM HaxXoXJEHUs MPUONMKAIOMEH (QYHKIIMU MO METOAY HAaWMEHBIIUX
KBaJIpaToOB?

Kaxk BeiOuparot By nmpubmmkaromnieit yHKIIMA B METO/Ie HAMMEHBIITNX KBaAPaTOB?

Kak Haxomsarcs koaphuimeHTs MpuOInKaoIIIeH JIMHSHHON ¢ yHKITIN?

Kak naxomsrtcs xkoaddunmeHTs npubanxaromeid kpaapatuyon ¢Gyukmun? Kakyroo w3
HAIMMCAHHBIX paHee MPOrpPaMM MOYKHO MCIIOIB30BATh JIJIST UX HAXOXKCHUS ?

MOXXHO M TI0 METOJy HAaWMEHBIIUX KBAJPATOB HAWTH MPUOIMIKEHHOE 3HAYCHUE
GbyHKIIMKM B TOYKE, HE COJepKaimielics B TaONuIle, HE HAXOMS CaMO MPUOIMKAIOIICH
byHKIHAR?

B dem 3akmouaroTcs JOCTOMHCTBA M HEOCTATKH METOJa HAMMEHBIINX KBaJpaTOB, IO
CPaBHEHHIO C METOIAMH HHTEPITOJISIIHH ?

Camocmoamensvhasa paboma no ROCMPOEHUIO UHMEPNONAUUOHHBIX MHO20UICHO8 O]15

maﬁ./'lul(bl cmpems y3iamu.
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Bapuanr 1.
1. Haiitu UHTEPIOJIALMOHHBIA MHOTOUJIEH 110

dopmynam Jlarpamxka u Herotona st
(GyHKIUY 331aHHON TaOIUYHO.
2. Haiitu L(3) u P(3).

Bapmuanr 4.
1. HaiiTu uHTEpNOIALMOHHBIA MHOTOWIEH IO

dopmynam Jlarpanxka u HeroToHna jyis
(GyHKIIUM 3a1aHHON TaOJINYHO.
2. Haiitu L(2) u P(2).

X | 1 | 2 | 4 | 5 X | 1 | 3 | 4 | 5
Yy | 6 | 2 | 6 | -10 Yy | 112 | 3 | -1 | 11
Bapuanr 2. Bapuanr 5.

1. Haiitu uHTEPIOJIALMOHHBIA MHOTOUJIEH I10
dopmynam Jlarpamxka u Herotona st

(GyHKIMM 33JaHHON TaOJIMYHO.
2. Haiitu L(3) u P(3).

1. HaiiTu uHTEpNOIALMOHHBIA MHOTOWIEH IO
¢dopmynam Jlarpanka u HetotoHa i
(GyHKIMM 3a1aHHOM TaOJIUYHO.

2. Haiitu L(2) u P(2).

X | 1 | 2 | 4 | 5 X | 1 | 3 | 4 | 5
Yy | 4 | -8 | -6 | 13 Yy | 7 | -2 | -17 | 15
Bapuanr 3. Bapuanr 6.

1. HaiiTu uHTEpPNONALUOHHBIA MHOTOUJIEH T10
dbopmynam Jlarpanxa u Hetotona s
(GyHKIMY 331aHHOM TaOIMYHO.

2. Haiitu L(3) u P(3).

1. HaiiTu uHTEpNOIALMOHHBIA MHOTOUIEH 1O
dopmynam Jlarpanxka u Hetotona is
GbyHKIMM 3a1aHHOM TaOJIUYHO.

2. Haiitu L(4) u P(4).

Kpumepuu ouenku:

OL}@HKCZ CONUIUYHO» cmasumcs npu npasujlibHOM paaeé'pHymOM omeeme Ha 0ba eonpoca.

Oyenka «xopowioy» cmasumcs npu NPASUILHOM PA36EPHYMOM omeeme Had 0OUH 80NPOC U

npu HenoIHOM omeeme Ha Opy20U 80NPOC.

Oyenka «y0061emeOPUMeNbHOY CMABUMCS NPU NPABUTLHOM PA38EPHYMOM Omeeme Ha

00UH 60NpOC Ulu NnpuU HENOJIKbIX oneemax Ha 0ba eonpoca.

3AJIAHUSA K JABOPATOPHOM PABOTE Ned

«HTEepIOJHPOBAHUE U ANNPOKCUMANUA PYyHKIUI»

1. B cpene Mathcad BBIMOTHUTH BBIYHCICHHS 3HAYCHWH (DYHKIMU, 3aJaHHON B BUIE

Ta6J'II/II_H:I L IIPOMCKYTOYHOI'O 3HAYCHHA aprymMceHTa C IIOMOIIBIO MHMHTCPIIOIANHMOHHOIO

MHOTOWICHA
- Jlazpanorca;

- Hvromona.

Haiiru L(4), L(6), P(4) 1 P(6)

x [1 ]38 [5 |7




2. Haitru L(-4), L(0), P(-4) u P(0)
X 5 -3 -1 1
y 34 |6 83 |24

3. Haiitu L(8), L(15), P(8) u P(15)
| X (13 |16 |10 |7 |

ly |-98 |76 | 63 |-20 |
4. Haiitu L(-8), L(3), P(-8) u P(3)

X -12 -6 0 6

y 12 9 23 5

Tema 5.Hucnennoe oughghepenyuposanue u unmezpuposanue

KOHmPOJl bHblE 60NPOCHL:

1. Ha kakoMm CBOWCTBeE OIIpCACIICHHOIO HHTCIrpajla OCHOBBIBAIOTCA YHCJICHHBIC

METO/IbI €r0 BEIYUCIICHUA?
2. Kakue pnanuble

ImporpamMmmax BBIYUCIICHUA

OIIPCACIICHHBIX

ABIAOTCSA HCXOOAHBIMH, MW YTO ABJICTCA PE3YJIbTATOM B

HHTCI'paJIOB Memooamu

NPAMOY20TbHUKO8, mpaneyuti u napaoon?

3. BeiBog  ¢GopMynbl  BBIYKCICHUS

OIIPCACIICHHOT'O

UHTETpana  .Memooom

npamoyeonvhuxos? Jlaiite rpaduyeckyro WITIOCTPALIMIO ATOTO METOIA.

4. BeiBoz (hOpMYJIbI BEIYHMCIICHUS ONPEIETICHHOTO UHTETPaJla MemoooM mpaneyuti?

Haiite rpaduyecKyio WLTFOCTPALIUIO 3TOT0 METO/A.

5. BoiBoa (hopMyITBI BHIYMCIIEHUS ONPEICICHHOTO HHTErpaja MEeToI0M mapadot.

6. Kak B HaHHBIX MCTOdaX UCIIOJIb3YyCTCA TOYHOCTHL? B uem CyTb MCTOIA IIBOP'IHOFO

Bapmanr 1.

1.Ha xakoM CBOHCTBE OIpEIEIICHHOI0 HHTErpaja
OCHOBBIBAIOTCS YMCIIEHHBIE METO/IBI €r0 BEIUMCIICHUS?
BriBos hopMyIIbl BEIYHCIEHHUS ONPEIEIEHHOTO
WHTErpaia MemoooM AeblX NPAMOY20JbHUKOS.
2.HaiiTi npuOIMKEHHOE 3HAYEHHE ONPENETEHHOrO

VA
UHTErpana Juis N=4 memodom mpaneyuii: '[ sin xdx.
0

Bapuanr 2.

1. Ha xakoM CBOWMCTBE OIpenesIcHHOr0 HHTErpaia
OCHOBBIBAIOTCSI YHUCIIEHHBIE METO/IbI €70 BEIUHCIICHUS?
BrrBon ¢hopMyITel BEIMHCIICHUS ONPENEISHHOT O
HHTErpaja Memooom napadoi.

2. Haiiti IpuOIMKeHHOE 3HAYEHHE ONPEIEIEHHOrO
UHTErpasia Uit N=3 Memooom 1esbix NPSIMOY2ONbHUKOS.

4
I(x2 +2x —1)dx.
1

Bapmuanr 3.

1.Ha xakoM CBOICTBE ONpeNeIeHHOr0 HHTerpaa
OCHOBBIBAIOTCS YHCIICHHBIE METO/IBI €r0 BHIYHCICHUS?
BeiBoza (hopMyIbl BEIYMCIIEHHS ONPEAEIIEHHOT O
UHTErpana MemoooM CPeOHUX HPAMOY2OAbHUKOS.
2.Haiitn npuGimKeHHOE 3HAYEHNE ONPEAEIEHHOTO

1
UHTErpana Juis N=3 memodom napabon: I (x? —1)dx.
e

Bapuanr 4.
1. Ha xakom CBOICTBE OmnpeAeeHHOr0 HHTerpaa
OCHOBBIBAIOTCS YMCIIEHHBIE METO/BI €r0 BEIYHCIICHHUS?
BeiBoz popMyITel BEIMHCIICHHS ONPEETICHHOT O
UHTErpasa Memooom mpaneyuil.
2. Haiitu npubmkeHHOe 3HAUYCHHE ONPEIEIEHHOrO
WHTETpana s N=4 memooom npaswix
2 x+1
NPAMOY2OIbHUKO8: I

Y X+2

dx.

npocyera’?

Kpumepuu oyenku:

OZ4€HKCZ «CONJIUYHO» cmaeumcs npu npaeuilibHom pa36é'pHym0M omeenie Ha
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nepebviti GONPOC U NPABUNILHOE PeuleHue Mopo2o 3a0aHUs.

Oyenka «xopowioy cmasumcs npu NPAGUILHOM PA36EPHYMOM omeeme Ha
nepevili ONPOC U NPU GbIYUCIUMENbHBIX OWUOKAX 60 8mopom 3adanuu. Taxoice
OYEHKA «XOPOWLoy CMAsumcs npu NPAsUIbHO PEULEHHOM 8MOPOM 3A0AHUU U NPU
HEMOYHOCMAX 8 NEPEOM 3A0aHUU.

Oyenxa «y0081emeopumensbHo» Cmasumcs npu npasuibHOM pa3eePHYmMoM
omeeme Ha Nepebvlll ONPOC UNU NPU NPABUTLHOM PeueHUulU 8Mmopo20 3a0aHUsL.

3AJTAHUSA K JABOPATOPHOM PABOTE Ne5
«Yucsennoe 1uppepeHiupoBaHue U HHTErPUPOBAHHE>
1. B cpene Mathcad cnenath rpaduueckyro HMIUIFOCTPALUI0 T€OMETPUUYECKOTO
CMBICJIa ONPEIEIEHHOIO HHTETpaa.

2. B cpene Mathcad BBIMOSHUTH BBIYUCICHHUE OMNPENCICHHOTO  HMHTETpaja

| =] f(x)dx

D ey T

MeMOOOM NPAMOY20JIbHUKOE (1leBblX, NPABLIX, CPEOHUX), MEMOOOM

mpaneyuti, MemoooMnapadon; uUcCnob3ysa 6CMpoeHHble QYHKYUU.

Bapuanrt f(x) a b
X+19
1 . X 1 2
sin —
3
2 X
2. X°tg— 15 2,5
2
3. 3x+In(x) 1 2
3cos(x)
4 2X+1,7 0 1
5. (x* +1)sin( x—0,5) 0,5 1,5
6. In(x+2) 9 3
X
7. 3x® +tgx -0,5 0,5
P
3 3x +25|n X 0.1 1
X
X
9. (2x+0,6)cosE 1 2
10. 2,6x%In x 1,2 2,2
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Tema 6.Hucnennoe peuienue 00bIKHOBEHHBIX OupepeHyuaIbHBIX

YPAGHEHUU

1.

Konumponvnwie gonpocul:
Huddepenunanbable  ypaBHEHHMs KakoOro BHJA pELIAIOTCS HW3YYEHHBIMU
YUCJIEHHBIMU METOAaMU?
Kakne naHHbIE SBISAIOTCS HMCXOIHBIMH, M YTO SIBJISIETCS PE3YJIbTAaTOM B
nporpaMmax pelieHus Takux IudpepeHranbHbIX YpaBHEHUN?
®opmyna metona Junepa. [losicHUTE CMBICH BCEX MAPAMETPOB M MEPEMEHHBIX
BXOJSIIIUX B OPMYITY.
®opmyna Meroga Ounepa-Komm. IlosicHuTe cMbICT BCEeX MapamMeTpoB U
NEPEMEHHBIX BXOSALIUX B (POPMYIIBI.
B dWem cyrb MeTona HBOWHOrO MpOCYETa NPHU PEIIEHUH OOBIKHOBEHHBIX
nuddepeHrnanbHbIX YpaBHEHHHN ?
Jns wero B mnporpaMmax pemieHus AuddepeHIUaNbHbBIX — YpaBHEHUN
UCIIOJIb3YETCS ABOMHOM MpocUeT?
®opmysia meroga Pynre — Kyrra. llosicHute CMBICT BCeX mapamMeTpoB U
NEPEMEHHBIX BXOSIIUX B (POPMYIIBI.
Kakoil u3 M3y4eHHBIX METOJOB YHMCIEHHOTO Iu(epeHIIMpOBaHUs SBISETCS

HanboJIee TOYHBIM?

3AJTAHUSA K JABOPATOPHOM PABOTE Ne6
«YucsieHHoe penieHne 00bIKHOBEHHBIX TH(depeHInATBLHBIX YPABHEHUH »

B cpene Mathcad pemuts nanHOe OOBIKHOBEHHOE nuU(EpeHITATIBHOES

ypaBHenue y'= f(x, y)Hala, b] ¢ marom h u HaganbHBIM yCIOBHEM (X,, Y,)

Memooom Diinepa;, Memooom Diinepa — Kowu; Memooom Pynee — Kymma.

[IpenycMOTpeTh BBIBOI MOTPEITHOCTH KaXI0r0 11ara.

= )

= =

% f(x, y) Xo=a | Xn=b | yo h % f(x, y) Xo=a | Xn=b | VYo h
as M

1. x2+sin(y/2) 4 5 10,7101 9. 2xy/(x+4)-0,4 3 5 1,7 10,2
2. | J4x*+1-3y? | 26 | 46 |18 |12 10. | /x*+0,5y% +1 0 2 29 |02
3. | cos(1,5%-y?)-1,3 | -1 1 10202 11. X+2,5y2+2 1 2 09 |01
4, X2+ Xy+Y? 2 3 |12]01 12. 2-sin(x+y)? 2 3 23 101
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3.2. Iu¢ppepeHMPOBAHHBIN 3a4eT

TunoBble 3a1aHusl 1191 OLEHKH OCBOCHHMS TeM y4eOHOI AN CUMIIUHBI

Nroroseiii Tect pazmemaercs B cpene Kammyc. IIpoxoxaenue UToroBoro
TecTa SBISETCA O00f3aTeNbHBIM JUIsl BCeX CTyAeHToB. M3 Kaxaol cekuuu
BbIOMpaeTcs 3 Bompoca.

Onenka «5» craBUTCS 3a 22-24 IpaBUIBHBIX OTBETOB.

Ouenka «4» craButcs 3a 17-21 npaBUIBHBIX OTBETOB.

OneHnka «3» craButcs 3a 12-16 npaBUIBHBIX OTBETOB.

Cexknus 1.

1. Ha stamne otnenenue KOpHel HaXoaaT?
[ KopeHs ypaBHEHUS;
[ Touku nmepecedeHus rpaduka QyHKIIHH C OCSIMHU;

¥ Orpe3kH, coeprKalue Mo OJHOMY KOPHIO.

2. MoXxHO 11 Ha ATane OT/eICHUE KOPHEH HANTH TOYHOE 3HAYCHHE KOPHSI?
v na;

[ Her.

3. Boibepere MeTobl, OTHOCSIIMECS K YTOUHEHUIO KOPHEH:

¥  Metox xopn;

[ Meroa CKaHUPOBaAHHS,

¥  MeTo/1 TOJIOBUHHOIO JIEICHUS;
W  MeTo KacaTellbHbIX;

[ Merox oTacIEHHIS KOPHEH.

4. Ha sTane yrouHeHUs] KOPHEH 0Tpe30K [a,b] JemuThes mormoiamM To4Ko# ¢ . [1e HaxoauTcst
kopeHb ypaBHenus f{(x)=0, ecau f(a)*f(c) < 0?

[ Ha(c,d];
¥ Ha(a,c);
[ mHal[a.cl];
[ B TOUKE C.

5. Ha ckonbko TUIIOB fienarcst Tpaguky QyHKIMHA B METOJaX XOpA U KacaTeabHbIX?
V2
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- 3
- 4

6. B MeTomax xopa u KacaTenbHbIX KpUBast OTHOCUTHCS K 1-My THIy,

CCJIN...

#  fla)rsa)>0
Sy (x) <0

[T roe X npuHagnexnT oTpesKy,
H3 KOTODOM ¥TOUHAEM KODEHE

Flx)* s (x) >0

M rpe % npuHagnexwt oTpesky,
Ha KEOTOPOM ¥ TOYHAEH KOPEHE

7. Kakue u3 popMys OTHOCHUTCSI K METOLY XOp.?

o i f{xn-lj -
o )
- Pl
rh owx,=x, T L
fla)

R AR
_ Jta)

I_ |xl—ﬂ——r

fta)

8. Kakast u3 popmMys1 OTHOCHTCSI K METO/LY KacaTelIbHbIX?

ey f{xn—ll
e B
- - f{ru-l)
W oix, =X ..
x :Q—Alﬁ —
O n=e ey e %

Cexkuus 2.
9. MCTO,[[ CKaHI/IpOBaHI/IH 3aKJIH04YacTCA B..

r ACJICHUU OTPC3Ka Ha 3 gactu

+ B IIOCICI0BAaTCIBHOM nepe60pe BCEX 3HAUEHHUH X

™ pELICHNU YpaBHEHUS J'(x)=0

10. Makcumym ¢yukuu y=f(x) Ha (a,b) HaxoauThCA Ha (a,c), TOE c- cepeauna (a,b), ecnu...
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fid)=fch,

fle-8/2) <f (C+&/2)

< 71 7

flC-g/2) =f (C+ 2/2)

-

flo-gf2) z=f(C+ gf2)

11. B kakoM U3 METOJaB OJJHOMEPHOU ONITUMHU3AINH OTPE30K [a,b] menuthbest Ha 3 gacTu ?

[ CKaHMpOBaHHUE
[ IIOJIOBUHHOIO JIEJICHUSA

W 30JI0TOrO CEeYEHUS

12. ITpu HaXOXKACHUU MUHUMYMa (QYHKIIMH METOJIOM 30JI0TOTO CEUSHHS B KauecTBe [a,b]
oepercs [a,d], ecu..

L f(a)<f(b)

W f(c)<f(d)
T f(c)>=f(d)
~ f(c)>f(d)

13. IIpu BBIMOTHEHUH KAKOTO YCIOBHS IIPEKPAIIACTCS MPOIECC ACIICHUSI B METOJIE 30JI0TOTO
ceueHus?

V¥ la-b<e
[ Xx>=bh

V¥ b-a<e

14. B kakoMm B3 METO/I0B OJTHOMEPHOH ONTHMU3ALMK HE U3MEHSIETCS OTPE30K [a,b] , Ha
KOTOPOM HaXOJHUTCSI MAaKCUMYM (MUHUMYM) GyHKITUN?

v  CkaHUpPOBaHHUS
[ MOJIOBMHHOTO JICJICHHS

[ 30JI0TOrO CeYeHus

15. Kaxkoii U3 MeT010B OJTHOMEPHOI ONTUMU3ALIUY SIBJISETCS YHUBEPCATbHBIM?

¥  CxaHHMpOBaHHSA
" MOJOBHHHOTO JCICHHS

[ 30JI0TOrO CEYEHUS

16. Yro sBsieTcs MpUOIMKEHHBIM 3HAY€HUEM TOYKH MakcuMyMma (MUHUMYyMa) B METO/IE
30JI0TOTO CeYEHUA?

[ JIrobas Touka, u3 [a,b]

i  CepenuHa IMOCIEIHETO OTpe3Ka
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Suauenne C

Cexunus 3.

17. Cxonbko pemenuit moxet umerb CJIAY?

W OnguHa

v  He umerts peuienuit

¥  BeckoHEeYHO MHOTO

[ IBa

18. INouemy meTon ["'aycca MOKHO OTHECTH K YMCIIEHHBIM MeTo1aM pernenust CJIAY ?
[ TloTomy 4TO, IO 3TOMY METO]ly BCET/A MOIY4al0TCs MPUOJINKEHHbIE KOPHU
v [ToTOMy 4TO, KOMIIBIOTEP OKPYIJISIET OECKOHEUHBIE JECITUUHBIE IPOOH MpU

BBITIOJIHEHUH JIEHCTBUIN

[ B HeM HCTOIB3yeTCs UTEPAIMOHHBIA METO/

19. U3 kakux aByX 3TanoB coctouT pemerrne CJIAY meromom [Maycca?

¥  TIpsimoii xo1 (IpUBEICHNE K TPEYTOJIHHOMY BU/LY)

[ Iuximdeckoe oCyIIeCcTBICHUE UTEPAIIMOHHOTO MPoIiecca

[ BeIxon u3 UKIa(HAX0XKACHUS KOPHEH)

¥ OOpaTHbIi X01(HAX0XkICHUE KOPHEH)

20. MosHo 1 MmeToioM ["aycca HaiiTi TouHoe pemienue CJIAY?

W Jla

[ Her
21. 13 xakux aByx stanoB coctout pemenue CJIAY meronom 3etinensa?
¥ TlpuBeneHue K BUAY AOMYCKAIONMIEMY UTEPAIIMOHHBIN Mporecce

¥  HTepanMOHHBIN TIpoLiece

[ HaxoxaeHue TpaHCIIOHUPOBAHHOM MaTPHIIBI

[ HaxoxpaeHue KopHei 00paTHBIM X0J0M

22. BhINOJTHEHHE KaKOTO YCIOBUS 03HAUaeT MpeKpalleHne UTePallMOHHOTO MPoIiecca METOe
3enaensa?

[ |x!- - x!-_1| g,

[ |J'f§"‘tj - xfk_l:'| <.

r |4=0.

22



23. MOKHO 11 METOIOM 3elieid HAllTH TOYHOE 3HAYCHUE
KOpHEi?

[ Jla
W Her

Cexknu 5.

24. VlHTeprioMpoBaHue 3TO -
Haxoxnenne 3auenunii pynkunn y=f(x) mis x u3 [x0, xn] . [Tpu 3TOM 3HaYeHUS

v .
COBIIAJAIOT CO 3HAYCHUSIMU B Y3JIaX 3aJJaHHON TaOJUIIBL.

— HaXOxjeHne byakun y=f(x) , rpadux KOTOpO¥ MPOXOIUT KaK MOKHO OJIMKE K
TOYKaM, COOTBETCTBYIOIIMM Y3J1aM 3aJaHHOMN TaOIHIIbI

- Haxoxnaenue 3auenuit pynkunn y=f(x) mig ve usz [x0, xn] .I1pu sTom rpaduk ¢pyHkumuu

MPOXOUT YepPe3 TOUYKH COOTBETCTBYIOIINE Y3JIaM 3a/IaHHOU TaOJIUIIBI

25. DKCTpanosaIus 310 -
[ HaxoxneHue GpyHKImu y=f(X), 3HAYCHHUS] KOTOPOH COBITAAIOT C TAOJMIHBIMU

HaxoXxaeHue 3HaueHuil pynkunu y=f(x) , rpaduk KOTOpoil MPOXOAUT KaK MOXKHO

a OJIMKe K TOYKaM, COOTBETCTBYIOIINM 3aJIaHHOM TabuIie

— HaXOxjeHue 3HaueHui QpyHkuuu y=f(x) , rpaduk KOTOpOil MPOXOAUT Yepe3 TOUKU
COOTBETCTBYIOIIHNE TaOIHUIIE, IS TI000TO X

w HAaXOKICHHE 3HaueHn PyHKIHU y=1(X) , rpaduk KOTOPOH MPOXOIUT Yepe3 TOUKU

COOTBETCTBYIOIIHE 3aJaHHOM TabmuIle, A1 X He mpuHaiexamum [x0 , xn]

26. CKOJIBKO MHTEPIOJISIIMOHHBIX (YHKITUN CYIIECTBYET IS 3aJaHHON TaOIUIIbI?
[ OpHa

[ 3aBHCHT OT Ta6J'II/II_II)I

¥  BeckoHEYHOE MHOYKECTBO

27. Moryt 11 B Tabnuie, 115 KOTOPOi HaXOAAT UHTEPIOIALUOHHBIA MHOTOYIEH, OBITh 1B
OJIMHAKOBBIX 3HAYEHUS X7

[ Jla
¥ Her

28. Kakast u3 popmMyn Ha3bIBaeTCsl MHTEPHOJISAILMOHHBIM MHOTOWIEHOM Jlarpanxa?

()= o - (r—xo X =5 )lr— 5 o -5 ) = 5,)
L) gg"f( ’)(.:!. —xg K, = )y, - m X -y ) D - x)
G R R = L)

i (X — X)) * (G —x) TR X)L - xle.

<]

PR S(xo)+ flxp. x) - [x- %]+ Fx. 2 %) - [x- ] - [x-m] + .+ S 5, ) [x- % ]
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29. Kakast u3 opmyn Ha3bpIBaeTCS MHTEPHOJSIMOHHBIM MHOTOWIeHOM HbroToHa?
& (x—znx.x—xl)...(x—x._l)(x—x.1)...(.::—.:: )
¥ i (X): f{x ] i i+ n
! IZU: ! (.'I!- — % X‘Xi — )"'(‘xi — A4 Ix:' ~ A ) "‘(“xl' ~ )
L)
O S K1) =Y JA%)

=0 (X=X ) . F xR = x ) T Ay = X ) R "xu]'.

v Palel= f () + f(xy. 1) - [x= 5] + fixy. 2. x) - [x= 5] - [x= 5]+ .+ f(‘xnsxl----: xx} [x—xu]-...

30. MuTeprionsronHple MHOTOWIeHHI Jlarpanxka n HeroToHa - 3T0 1BE (hOpMBI 3anTUCH
OJTHOT'O U TOTO 7K€ MHOTro4JieHa?

[w Jla
[ Her
Cexknus 6.

31. Ha yeM OCHOBBIBAIOTCS YMCIICHHBIC METOIBI BEIYMCIICHHS OTIPEICIIEHHOTO HHTErpaja?

[ Ha popmyne HproroHa-JIeitOHuIa
¥ Ha TEOMETPUYECKOM CMBICIIE ONPEACIEHHOTO HHTErpaa

[ Ha QU3MYECKOM CMBICIIC OTIPEICIIEHHOTO UHTETpaa

32. Kakue u3 nepeuncieHHbIX METOIOB SIBJISIETCSI METOJaMU YHCIIEHHOTO MHTETPUPOBAHHUS?

v METOAbI IPAMOYI'OJIbHHUKOB

<]

METO]1 Tpanenui

METOJ, ABOMHOIO CUeTa

1 7

METOJ OTPE3KOB

33. Kakoi1 u3 MeTo10B sABIIsieTcs 00jiee TOUHBIM?

[ MeToJ MpSIMOYTOJbHUKOB
[ MeToj Tpamemui

[ wmeToj mapabon
v

B 3aBUCUMOCTH OT (byHKI_[I/II/I

34. Kakast u3 popmyn siBisercst opMyIoil MeToja MpaBbIX MPSIMOYTOJIBHUKOB?

<]

[f(Raxmn 3 1(x,)

i=l

4 %=l b
- rdrsk T fx + !
% iel
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3 n=l
r 'ff{xjdx*‘“g"if(xn:-+f{x.)+2-2ﬂxi3'3'
4 i=l

A .JE » -1 Jﬂ
r 'If(x)ffxﬁg [f(a}+f{b}+4 2 f(x)+2- X f(x +5}]
a il i=i

35. Kakas u3 popmyn siBisiercst popmyIioit MeTo1a Tpanenuii?

[ f(dxsh Zlﬂx,.)_

4 ¥=1 b
r Jf(xjdxm}:-z‘f[xi+§}.
2 f=l

P @ 2 )+ S +2 B S )
- id

g }g ® n-1 '&
I' ?J-f(x}dxﬁg [f(a}+j(b}+4 Y Fx)+2 3 f +E}J'
a i i=0

36. ®opmyira MeTo1a mapabdosr?

m [ A X 2

f=1

4 -1 I
© [fdxsh 3 f(x + >
2 il

a=l

r '[f':z?'dmg-(ffxu?'+f(x,)+2-§ﬂx.-)}

[ A s u-1 b
v ?If{I}JXﬁE [f{a}+f(b}+4 Zf{xi}+2 Zf{xl-'-E}J
& ied i=0

37. Jlns 4ero npu HaXOXKIACHUH WHTErpaia YMCISHHBIMH METOIaMU UCTIONB3YIOT METO/]
IIBOMHOrO cuera?

r Z[J'I?I HaxO0KACHUS TOTPCHIHOCTU
r I[J'ISI 0oJIee TOUYHOTO HaxXO0XKJACHUA 3HAYCHUA UHTCTpaJIa

2 I[J'ISI HaxO0XKJACHUA UHTETpajia € 3aI[aHH01>i TOYHOCTBIO

Cexnus 8.

38. Kakue nuddepenunanbable ypaBHEHHs PEIIAlOTCs YUCICHHBIMU METOJaMu?

¥ OGbIKHOBEHHBIE TU(DEPEHIIHATBHBIE YPABHEHUS

r ypaBHeHI/IH C pasaciaromumMn NCPEMCHHBIMHA
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[ Jluneitnsle muddepeHnaIbHbIE YpaBHEHHS

39. Mo>XHO 11 YMCICHHBIMUA METOIaMU HaTH o01iee pemeHune auddepeHnnanbHbIX
ypaBHEHUM?

[ Jla
W Her

40. Kakuie U3 METOI0B OTHOCSITCS K METOIaM penieHus TudHepeHIIMaTbHBIX YPABHCHM?
v wmerox Ditepa
¥ wmeton Pynre-Kyrra
[ wmeton Jlarpanxka
~

Meto Dinepa -Komm

41. Kakast u3 ¢popmyn perienus nuddepeHanbHpIX ypaBHEHUI Ha3biBaeTcs GopMynoit
Ditnepa?

v ymsytSflrL ) hi=000n

3 yi+1=.}’j+.£2-f{xi’yi}-i-;[xnlryjﬂ)

f{xz' g }"‘f(xm:.}’ill) *j
2

- Yig® Y+

Figl = ¥ +%{kh’ + 2’?‘7:4:' + 2;531' +"?('-4z' ]

gde 's"'-l'.i ="Eg'f{xi’ -y'.i}’

h I
.=k x+— +
B 2i f(z 2 y: 2]
i F'a
ko= w2
33 f(z 2 -}?z 2]
k-ﬁ:;g'f(xi +4, J’z‘+k5,}

42. Kakast u3 popmyn Ha3bsiBaeTcs popmynoi Diinepa- Komu mis pemenus
muddepeHInanbHbIX YpaBHEHHH?

B .J";'+193.J’;-+f{xi,}f,-]-;2,i:0,...,n_

[ }:.1:};_+I33_f{xi’yi}+f{xi+l=y;+l)
i+ i :

2
Yl = Vi +k. f{xi 'y'}+flxi+1=-yi+1,l.
2
v ae
Vi =W T h- ,f'*xz' > Vs }
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Figl = F; +%{k1i + 2;‘7:4:' + 2;531' +’?C4:' ]

zde ko ="Eg'f{xi= J’i}s

h i,
kji= f | m b=, b= |
[ 2i f{z 2 -yz 2]
h i
b= xSy i)
31 f(z 2 -}?z 2]
Ky :"Eg'f(xi 2l J’z‘+k,.}

43. Kakast u3 popmyin sisisiercst popmysoit Pyrre - Kyrra s pererus: 0ObIKHOBEHHBIX
T epeHnnanbHbIX ypaBHEHU?

[ J’?i+1ﬁ.}r;‘+f(xi,yi)'-£3,i:0,...,ﬂ.

B Yia =V + k. f{x!- r.:"?z'}"';{x“l,y”l).

Fil =W + k- f{-ﬁ' -}rr} +;lxz+],y:+ljl

- e
*
)

. Lr:+1

=y, +h-flx,,y)
Y1l =V +%{"§:h’ + 2ky; + 2k + Ky, ]
zde by =h- %, ;)

h i,
v kﬂi:k'f(xi"‘gs}’i"‘?h],

4. HanpaBJIeHHOCTb U CTPYKTYPa KOHTPOJIbHO-OILIEHOYHBIX MAaTEPHUAJIOB
(KOM) 1J11 UTOTOBOM aTTeCTAIUM MO Y4eOHOI TUCHUIINHE
4.1. HampaBJjieHHOCTb KOHTPOJIbHO-0LIeHOYHBIX MaTepuaaoB (KOM) nas
HUTOT0BOIl aTTeCTALMHU 1O Y4eOHO! JTUCHUILIUHE
[IporpaMMuCT J0JKEH 001a4aTh OOUIUMHU KOMIIETEHIIUAMMU,
BKJIFOYAIOIIUMHU B €051 CIIOCOOHOCT:
OK 1. Beibupats criocoOsI perieHus 3a1a4d npohecCHoHaabHON  eATeIbHOCTH,
NPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM.
OK 2. OcyuiecTBiaaTh NOUCK, aHAJIW3 U UHTEPIPETAlMIO HH(OpMaIUH,
HEOOXOMMOM /ISl BBITIOJIHEHUS 33724 MPO(HECCUOHAIBHOU JIESITEIbHOCTH.

OK 4. PaGoTaTh B KOJJIEKTHBE U KOMaHJE, YPPEKTUBHO B3aUMOJECHCTBOBATH C
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KOJUIETaMU, PYKOBOACTBOM, KIMEHTAMH.

OK 5. OcymiecTBasTh YCTHYIO M MUCbMEHHYI0 KOMMYHHUKALIUIO Ha TOCY1apCTBE
HHOM SI3BIKE C YYE€TOM OCOOCHHOCTEH COLMAJIbHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OK 9. Ucnonbp3oBarh MH(GOPMAIIMOHHBIE TEXHOJOTUM B MPOPECCUOHATIBHOU
JEeSTENbHOCTH.

OK 10. ITonp3oBathes npodecCHOHABHON IOKYMEHTAIIUEN Ha TOCy1apCTBEHHO

M U MHOCTPAHHOM A3bIKaX.

[TporpamMmucT 10mKeH 001a1aTh MPO()ecCHOHATBLHBLIMH KOMIETEeH MM,
COOTBETCTBYIOIIMMHU OCHOBHBIM BUIaM MPO(EeCCHOHATBHON JICATEITPHOCTH
IIK 1.1. ®opmupoBaTh aarOpPUTMBI pa3pabOTKH MPOTPaMMHBIX
MOJYJIEH B COOTBETCTBHH C TEXHUYCCKHM 3aJaHUCM.
[1K 1.2. Pa3pabaTteiBaTh TPOrpaMMHBIC MOJIYJIH B COOTBETCTBHH C TEXHUYCCKHM
3aJlaHUuEM.
[1K 1.5. OcymiecTBisaTh peakTOPHHT U ONTUMHU3AIUIO TPOTPAMMHOTO KOJIa.
[IK11.1. OcymectBusaTs cO60p, 00pabOTKy 1 aHANMM3 HHGOPMAIIUU TS

IMPOCKTUPOBAHUSA 0a3 JaHHBIX.
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