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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 MaTEeMaTHYECKHE XapakTepUCTUKH  TOYHOCTH NCXOIHOU
uH(OpPMaIMK ¥ OLICHUBATh TOYHOCTH MTOJTYYSHHOT'O YUCICHHOTO PEIICHNS,
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,

BKJIFOUAIOIIUMHU B CE0sI 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

ACATCIIBHOCTH.

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

OK 5. OcymiecTBiATh YCTHYIO M TMCBMEHHYI0 KOMMYHUKAIUIO HA
rOCyJapCTBEHHOM SI3bIKE C Y4ETOM OCOOEHHOCTEN COLMAIIBHOTO U

KYJIbTYPHOIO KOHTEKCTA.

OK 9. HUcnonk3oBaTh HHPOPMALIMOHHBIE TEXHOJIOTUH B IPO(ECCHOHATBHOM

ACATCIIBHOCTH.

OK 10. TIlonb3oBaTbcsi  mpodeCCUOHANBHOW  JOKYMEHTAalHei
roCy/IapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

[IporpaMmmuct npomkeH o01aaaTh NPO(ecCHOHATbHBIMHI

KOMIICTCHIUAMM, COOTBETCTBYIOIIIMMU OCHOBHBIM BHIaM HpO(i)GCCI/IOHaJII)HOﬁ

JACATCIIBHOCTH .

[IK 1.1. ®opmupoBaTh ajIropuT™Mbl pa3pabOTKU MPOTPAMMHBIX
MOJIyJeH B COOTBETCTBUU C TEXHUUYECKUM 3a/IaHUEM.
[1K 1.2. Pa3pabatbiBaTh mporpaMMHbie MOAYJIH B COOTBETCTBHHU C

TCXHHUYCCKHUM 3alaHHCM.

[IK 1.5. OcymiecTBisITh peakTOPUHT ¥ ONTUMHU3AIUIO IPOTPAMMHOTO KOJa.

IIK11.1. OcymecTBusaTs cOop,

00paboTKy ¥ aHanu3 uWHpOpMaIMK IS TPOE!

Pa3jen 2. ®opMbl KOHTPOJIAA M OLEHUBAHUS 10 Y4eOHOM JUCHMILIUHE

Tabmuna 1.

Pa3zpnen / Tema y4eOHON AUCHHUIIIMHBI

®opma TeKyLIero KOHTPoJIs U

OIlCHUBaAHUA

Tema 1. [IpubnuxkeHHble Yncna U ISHCTBUS HAI

HHUMH

3amura 1a60paTopHON pabOTHI.

Tema 2. Penienne cucTeM JUHEHHBIX

anreOpandeckux ypaBHEHHI

3amura 1abopaTopHOi paboThI B cpefe

MathCad.

Tema 3. [IpubnmxeHHbIe peleHus
anreOpandeckux M TPaHCUEHIEHTHBIX

YpaBHEHUH

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

MathCad.




Tewma 4. MnTepnonnpoBaHue U anmpoKCUMaIUs

byHKIII

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 perieHne 0ObIKHOBEHHBIX

T depeHInanbHbIX YpaBHEHUH

3amuTa 1a00paTopHO pabOTHI B cpere
MathCad.

Y (B ueaom): nug. 3a4et




Pasznen 3. OueHka ocBoeHUs] Y4eOHOM JUCHMILIUHBI

3.1. O0mue moJI0KEeHUst

OCHOBHOI 1ENbI0 OLEHKHM OCBOEHUS Y4Ye€OHOM JUCUUIUIMHBI SBISETCA
OLICHKA OCBOCHHBIX YMEHHUU U YCBOCHHBIX 3HAHUMU.

Onenka y4eOHOM  AMCHUIUIMHBI — NPEAYyCMAaTPUBAET  UCIOJIb30BAaHUE
HaKOMUTEIHHON CUCTEMBI OIICHUBAHUSI.

BrinosineHne Bcex 1ab0paTOpHBIX padoT ABIAETCA 005S3aTEIbHBIM YCIOBUEM
JUTSL TIOJTYYEHUS CTYACHTOM 3a4€Ta M0 JUCHUIUIUHE «UUCIEeHHBIE METOIBIY.

[Tocne BeimosHEeHMST pabOThl CTYACHT JIOMKEH BBIMOJHUTH OTYET MO JaHHOU
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 BITIOTHEHUS Tab0paTOpHOM 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. dopMyITbl oyenku noepewnocmeii apuPMETHICCKON OTICPALUN  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.
10



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;, i, b,
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. Ilpubnusicennvie peuteHusn anzedOpauyecKux u MmpaHcUeHOeHMHBIX

YPasHeHuu

Konmponvnvle 6onpocwi:

1. B ueMm 3akirouaercss STal OTAEJICHHS KOPHEH MpU HUCIOIb30BAHUU UHCICHHBIX
METOJIOB pelieHus ypaBHeHHt? Kakoe yciioBHUe TOJKHO BBITIOMHATHCS, YTOOBI MOYKHO
OBLJIO CUUTATh, YTO HA JOCTATOYHO MAJOM OTpE3Ke HAXOAWTCS OAMH KopeHb? UTto
SBJISIETCS UCXOJIHBIMU JAHHBIMU U UTO HEOOXOAMMO HalTU B mporpamme Omoenenus
KopHel?

2. B ueMm 3akirodaeTcst 3Tam yTOYHEHUS KOPHEH Memodom NON0BUHHO20 OeleHus?
Kakum oOpa3oM B 3TOM MeTOEe pealn3yeTcsi BHIOOp TOMl MOJIOBUHBI OTpE3Ka, Ha
KOTOpPOM HaXOAUTCS KOpeHb? IIpy KakoM yClOBHM JeJ€HUE OTPE3KOB MPEKPAIACTCS

X BBIBOANTCA pCBYJ'IBTaT?

11



3. Tlouemy (GyHKIIMU IeNATCS HA JBa TUMA NMPU YTOUYHEHUU KOpHEH memodom xopo? Ilo
KAaKOMY YCIIOBHIO OCYIIECTBIISIETCS 3TO AesieHne? [laiite rpaduueckyro WIUTIOCTPALIUIO
ATOr0 MeToja. UTO CIIYKUT KPUTEpHUEM ISl MPEKPAIICHHS BBIYUCICHUN B JTAaHHOM
merozne?

4, Tlouemy (QYHKIIMU JENATCS HaA JBa THMA TPU YTOYHEHUH KOPHEH Memooom
kacamenvbnobix? 1l0 KakoMy YCIIOBUIO OCYIIECTBISETCA 3TO aeneHue? JlaiTte
rpaduyecKyl0 WUTIOCTPALUI0 ATOro MeToaa. YTOo CIyXUT KpUTepueMm Ui
NPEKPAIICHUS BBIYUCIICHUI B TAHHOM METO 1¢?

5. B dem 3akirouaercst dTan yTOYHEHUS KOPHEU KomOuruposanuviMmemooom? Jlaiite
rpaduyecKy0 WUTIOCTPALUI0 ATOro MeToaa. YTo CIyXUT KpUTepueMm Ui
NPEKPAIICHUS BBIYUCIICHUH B TAHHOM METO 1¢?

6. B yem cyth MeToma wurepanuu? KakoBbI JIOCTATOYHBIC YCIOBHS CXOJMMOCTH
UTEPAIMOHHON IOCeI0BaTEIbHOCTH s ypaBHeHus X=f(X) Ha otpeske [a; b],
coJiepkaiieM oJMH KopeHb? UTO CIy)KHT KPUTEPHEM IS IPEKPAIICHUS BBIYACICHUN
B JJaHHOM MeToze?

7. Kakue Bctpoennbie ¢yHknun MathCad wcnons3yrorcs mist pelieHusl HETUHEHHBIX
YpaBHEHUIA?

Iucomennan nposepounasn paboma

Bapmanr 1.

1. B uem 3akitouaeTcs aman omoesenus KopHetl Py UCTIOIb30BAHUH YMCICHHBIX METOIOB PEIICHHUS
ypaBHeHui? Kakue cBoiicTBa GyHKIIMHM OJTHON MEPEMEHHOM MCIIOIB3YIOTCS ISl IPOBEPKHU
MPaBUJIBHOCTH OTAEJICHUS KOPHS U €r0 €IMHCTBEHHOCTH Ha OTpe3Ke?

2. B uem 3akirogaeTcs 3Tan yTOYHEHHS KOPHEH KombOuruposannvimmemooom? Jlaiite rpadudeckyro
WUTIOCTPAIMIO U aJITOPUTM YTOYHEHUSI KOPHSI KOMOMHUPOBAHHBIM METOAOM. UTO CITy:KUT
KpUTEpUEM JUIs NIPEKPallleHUs] BBIYUCICHUN B JAHHOM MeToie?

Bapmanr 2.

1. B uem 3akitouaeTcs 3Tan yTOUHEHUS KOPHEH memodom nonogunnozo denenus? Kakum obpa3om B
3TOM METOJIC PEAU3YETCsl BLIOOP TOH MOJIOBUHBI OTPE3Ka, Ha KOTOPOW HAXOUTCS KOpeHb? MokeT
JI METO/T TIOJIOBUHHOTO JICJICHUS 1aTh TOYHOE 3HAUYCHUE KOPHsI ypaBHECHUS?

2. Tlouemy GyHKIIUH AESATCS HA BA TUMA MPU YTOUYHEHUH KOpHEH Mmemoodom kacamenvHuix? 1o
KaKOMY YCJIOBHIO OCYIIECTBIIsSIETCS 3T0 nenenue? J{alte rpaduyeckyro HILTFOCTPAIUIO U aITOPUTM
YTOYHEHHsI KOPHSI METOJIOM KacaTelbHBIX. UTO CIYKUT KPpUTEpUEM ISl IPEKPaIeHHs BBIYUCICHUH
B JJAaHHOM MeTonae?

Bapuanr 3.

1. B uyem cyrb MeTosa utepanun? KakoBbl 10CTaTOYHBIE YCIOBHS CXOJUMOCTH UTEPALIMOHHOMN
nocie0BaTeIbHOCTH Uis ypaBHeHus1 X=f(X) Ha oTpeske [a; b], comepxamniem oauH KopeHs? Uto
CIY’KUT KpUTEPUEM JUTS IIPEKPAIIECHUS BBIYMCICHUH B TaHHOM MeToie?

2. Tlouemy ¢yHKIMU AENATCS Ha J1BA TUIIA TIPU YTOYHEHUHU KOpHEH memodom xopo? I1o kakomy
YCIIOBHIO OCYILECTBIIAETCS 3T0 feneHue? Jlaiite rpadudeckyro WILTIOCTPALMIO U alITOPUTM
YTOYHEHHS KOPHSI METOJIOM XOp/. UTO CIIy>KUT KPUTEPUEM ISl TPEKPAIIEHUS] BBIYMCICHUN B
IaHHOM MeTonae?

12



Kpumepuu oyenku:

Oyenka «OMAUYHO» CMABUMCSl NPU NPABUTLHOM PA3GEPHYMOM omeeme Ha 0ba onpoca.

Oyenka «xopouioy cmasumcs npu NPAsUIbLHOM PA3EEPHYMOM omeeme Ha 0OUH 80NpocC U
npu HenoIHOM omeeme Ha Opy20U 80NPOC.

Oyenka «y0061emeopumenbHoy CmMAagumcs npu NPAeUIbHOM PA36EPHYMOM omeeme Ha
0O0UH 8ONPOC UNU NPU HENOTHBIX OMEemax Ha oba 6onpoca.

3AJIAHUS K JABOPATOPHOM PABOTE Ne3
«IIpubdan:keHHbIe penieHnsl aJredpanyeckux U TPAHCIEHIEeHTHBIX YPABHEHM i »

1. Bemoanuts B cpegae Mathcad otnenenne xopuedi ypaBaenus f(X)=0 na [a, b] ¢ marom
h=0,5

— N0 8bIYUCIUMENbHOMY ANOPUMMY OMOeNeHUsl KOPHEl,

—  epaghuueckum mMemoooM.
2. Bemoanuts B cpene Mathcad yrounenne xopueii ypaBaenus f(X)=0 Ha Bcex oTpe3kax,
MOJIYYEHHBIX Ha 3Tare oTnesieHust KopHeit ¢ Tounocthio 0,001

- MemoooM X0po;

—  MemoooM KACAmeabHbIX;

—  ucnoawsys scmpoenivie pynkyuu Mathcad.

Howep BapanTa Ypasuenne f(x)=0 Orpesok [a, b]
1. cos(X)-x=0 [3, 2]
2. x-10sin(X)=0 2, 7]
3 45-6,2-008(2X)=0 [3, 2]
4 3cos(X) —/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,=0 [2,3]
o 5sin(2x) —v1—x =0 [-10,5]
10. 3sin(2x)-2x=0 [2, 3

Tema 4. Humepnonuposanue u annpokcumauus ynkuyuil
Konmponwvnwie eonpocwi:
1. B uem cyth memooa unmepnoauposanus?

2. B dyem cyTh MeTOA IKCTpANIONIMPOBAHMS ?
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10.

11.

12.

13.

14.

15.

16.

17.

Kakum oOpazoMm B mporpammax HMHTEPHOJSIMU MHOrouwieHamu Jlarpamwxa u HeroTona
3a7Ja10TCSI UICXOHBIE TaHHBIC?

UTo sABIAETCSA pE3yIbTATOM BBITIOJIHEHHUS ITUX MTPOTpamMMm?

Hnmepnonayuonnwviti muozounen Jlacpansca. IlosicHUTE CMBICT BCEX NapaMETPOB U
MEPEMEHHBIX BXOSIINX B GOPMYITy.

3aJlaHHOM

[locTpoiiTe HHTEPNOJALMOHHBIA MHOrouwleH Jlarpawxa 18 QyHKIUH,

tabmuneit u Haiitu L(0).

X -1 2 3
Y 12 9 20

Humepnonayuonnwiii mHocounren Hotomona. 110sCHUTE CMBICT BCeX MapaMeTpOB U
NIEPEMECHHBIX BXOAIIUX B GopMyITy.

Ilo xaxoii hopmyne naxoosmes pazoenénuvle pazHOCMu?

[TocTpoiite unmepnonsyuonnsviii Mmuozcounen Hotomona nist GyHKIMY, 33 JaHHOM

tabmuneit u naitu L(0).

X -1 2 3
Y 12 9 20

B kakux ciaydasax y,I[06HCC IMPUMCHATDH I/IHTepl'IOJI}IHI/IOHHBIﬁ MHOTI'OYJICH HBI-OTOHa, aB

kakux Jlarpanxa?

B kakux ciydasx npuOMDKAOIIy0 (QYHKIUIO HAXOAST MO METOAY HAWMEHBIIHUX
KBaJIpaToOB?

B ueMm cyTh 3a7auM HaxXOXIEHUs MPUONMKAIOMENH (YHKIIMH MO METOAY HAaWMEHBIIUX
KBaJIpaToB?

Kak BeiOupatot Bua npudmkaromei (yHKINA B METOJIe HAUMEHBIITNX KBAPAaTOB?

Kax naxoasrcs kordunueHTs! mpubdauxaromei THHEHHOW OYHKITIHN?

Kak naxomstcs xkoaddunmeHTs npubanxaromeid kpaapatuyon ¢Gyukmun? Kakyoo w3
HAIMMMCAHHBIX paHee MPOrPaMM MOYHO MCIIOB30BATh JIJIST UX HAXOXKCHHUS ?

MOXXHO M TI0 METOJy HaWMEHBIIUX KBAJPATOB HAWTH MPUOIMKEHHOE 3HAYCHUE
GyHKIIMKM B TOYKE, HE COJEp)Kamielics B TaOMuIle, HE HAXOIS CaMOW MPUOIMKAIOIICH
byHKIIAN?

B dem 3akmouaroTcs JOCTOMHCTBA M HEOCTATKH METOJa HAMMEHBIIMX KBaJpaTOB, IO

CPaBHCHHIO C METOAaAMH I/IHTepHOJ'IﬂI_[I/II/I?
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CamocmosmenvHasn pa60ma no nOCMpPOEHUI0O UHMEPNOJIAUUOHRHBIX MHO20U/IEHO06 011

maoauysl ¢ mpemsa y3iamu.

Bapuanr 1.
1. HaiiTu UHTEPIOJIALMOHHBIA MHOTOUJIEH 110

dopmynam Jlarparxka u Herotona st
GbyHKIUY 331aHHON TaOIUYHO.
2. Haiitu L(3) u P(3).

Bapmuanur 4.
1. HaiiTu uHTEpNOIALMOHHBIA MHOTOWIEH IO

dopmynam Jlarpanxka u Herotona jyis
(GyHKIUM 3a1aHHON TaOJIWYHO.
2. Haiitu L(2) u P(2).

X | 1 | 2 | 4 | 5
Yy | 6 | 2 | 6 | -10

Bapuanr 2.
1. HaiiTu uHTEpPNOIALMOHHBIA MHOTOUJIEH IO

dbopmynam Jlarpanxa u Hetotona s
(GyHKIMM 331aHHON TaOJIUYHO.
2. Haiitu L(3) u P(3).

x| 1 | 3 | 4 | 5
Yy | 11 | 3 | -1 | 1

Bapuanr 5.
1. HaiiTu uHTEpNOIALMOHHBIA MHOTOUWIEH IO

dbopmynam Jlarpanxka u Herotona asis
(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 10
dbopmynam Jlarpanxa u Hetotona s
GbyHKIMM 3aaHHOM TaOJIMYHO.

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

1. HaiiTu uHTEpNOAALMOHHBINA MHOTOUWIEH O
dbopmynam Jlarpanxka u Herotona asis
(GYHKIIUY 3a1aHHOM TaOJIMYHO.

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

Kpumepuu oyenku:

x| 1 | 2 | 3 | 5
Y

Oyenka «OMAUYHO» CIMABUMCS NPU NPABUTLHOM PA3BEPHYMOM Oomeeme Ha 06a 8onpoca.

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

npu HenoJIHOM omeeme Ha Opy20l BONPOC.

Oyenka «y0061emeopumenbHoy CMAagUmMcs: npu NPAGUILHOM PA36EPHYIMOM Omeeme Ha

00UH 60NpOC Ulu Nnpu HENOJIKLIX oneemax Ha 0ba eonpoca.

3AJIAHUSA K JABOPATOPHOM PABOTE Ned

«HTEepNIOJIUPOBAHUE U ANNPOKCUMANUA PYyHKIUI»

1. B cpene Mathcad BBIMOTHUTH BHIYHCICHHS 3HAYCHWH (DYHKIIUHW, 3aJaHHOW B BUJC

Ta6J'II/II_H>I L IIPOMCKYTOYHOI'O 3HA4YCHHA aprymeHTa C IIOMOIIBIO HHTCPIIOIAIMOHHOIO

MHOTOWICHA
- Jlazpanorca;

- Hvromona.

15



Haiitu L(4), L(6), P(4) u P(6) X 13 16 10 7
X 1 3 5 7 y -98 76 63 -20
y 22 12 12 22

4. Haiitu L(-8), L(3), P(-8) u P(3)
2. Haittu L(-4), L(0), P(-4) u P(0) X -12 -6 0 6
X -5 -3 -1 1 y 12 9 23 5
y -34 6 -83 24
3. Haittu L(8), L(15), P(8) u P(15)

Tema 5.9ucnennoe ougghepenyuposanue u unmezpuposanue
Konmponwvnwie gonpocwi:
Ha kakoM CBOICTBE OMNpPEAECIECHHOIO HWHTETpajia OCHOBBIBAIOTCS YMCJICHHbIC
METOJIbI €TI0 BEIUYMCIICHUS ?
Kakue naHHble  SABISIOTCS MCXOJHBIMM, W YTO SABISETCS PE3YJIbTaTOM B
nporpamMmmax BBIUHMCIICHHUS ONpeaeICHHBIX UHTETPAJIOB Mmemooamu
NPAMOY20JbHUKO8, mpaneyuti u napaoon?
BeiBor  GopMynibl  BBIYUCIICHUS  ONPEACICHHOTO HWHTErpajia  Memooom
npamoy2oavhuxog? Jlaite rpaguuecKkyro HILTIOCTPAIUIO STOTO METO/IA.
BeiBom  (opMysibl  BBIYUCIICHHUS  ONPEACICHHOTO HWHTErpajlia  Memooom
mpaneyuti? Jlaiite TpaduUecKyr0 WILTIOCTPAIIUIO 3TOT0 METO/IA.
BriBos1 hopMyIibl BRIUKCIIEHUSI ONPEISIEHHOT0 HHTETpajia METoA0M napabdo.
Kak B maHHBIX METO/IaX UCIIOIB3YETCSI TOUHOCTH? B ueM cyTh MeTOAa TBOMHOTO

npocyera?
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Kpumepuu ouenku:

OZ/;QHKCZ COMJIUYHO» cmaesumcsa npu npasujibHom pa36é'pHymOM omeeme HA

nepevlii ONPOC U NPABUTLHOE PeuleHUe 8Mopo20 3A0AHUS.

Oyenka «xopowioy» Ccmagumcs npu NPAGUILHOM PA36EPHYMOM omeeme Ha

nepeblﬁ eonpoc u npu 6blHUCIUMENIbHbIX ouwudbKax 60 8Mopom sa0anuu. Taxoice

OYEHKA «XOopouto» cmasumcs npu npasuilibHo peWéHHOM 8NMopom 3a0anuu u npu

HEemMoO4YHOCmAX 6 nepeom 3a0aHUU.

Oyenka «y0061emeoOpUmMenbHO» CMABUMCs NPU NPABUTLHOM PA38EPHYMOM

omeeme Ha I’leprllZ eonpoc uiu npu npasulibHoM peuleHuu 6mopoco 3a0aHusl.

3AJTAHUSA K JABOPATOPHOM PABOTE Ne5

«YucseHHoe 1uppepeHupoBaHUe U HHTETPUPOBaAHHE>

1. B cpene Mathcad cnenath rpaduyeckyio WIUTIOCTPALMIO T€OMETPUUECKOTrO

CMBICJIa OHpeﬂCHéHHOFO HHTCTpalia.

2. B cpene Mathcad BBIMOMHUTH BBIYUCICHUE OIMPEICICHHOTO

| = f(x)dx

D ey T

UHTErpaa

Bapmanr 1.

1.Ha xakoM CBOHCTBE OIPEIEIICHHOI0 HHTErpaja
OCHOBBIBAIOTCS YMCIICHHBIE METO/IBI €r0 BEIUYMCIICHUS?
BriBos hopMyIIbl BEIYHCIEHHUS ONPEIEIEHHOTO
WHTErpaia MemoooM AeblX NPAMOY20JbHUKOS.
2.HaiiTi npuOIMKEeHHOE 3HAYEHHE ONPENETEHHOrO

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

Bapuanr 2.

1. Ha xakoM CBOWMCTBE OIpenesIcHHOr0 HHTErpaia
OCHOBBIBAIOTCSI YUCIIEHHBIE METO/IbI €70 BEIYHCICHUS?
BrrBon ¢hopMyIIbl BEIMHCIICHUS ONPENEISHHOT O
HHTErpaja Memooom napadoi.

2. Haiiti IpuOIMKEeHHOE 3HAYEHHE ONPEIEIEHHOrO
UHTErpasia Uit N=3 Memooom 1esbix NPSIMOY2ONbHUKOE.

4
I(x2 +2x —1)dx.
1

Bapmuanr 3.

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

1
uHTErpana Juis N=3 memodom napabon: I(Xz —1)dx.
e

Bapuanr 4.
1. Ha xakom CBOICTBE OnpeAeeHHOr0 HHTerpaa
OCHOBBIBAIOTCS YMCIIEHHBIE METOBI €r0 BEIYHCIICHHUS ?
BeiBon popMyITel BEIMHCIICHNS OIPEETICHHOT O
UHTErpasa Memooom mpaneyuil.
2. Haiitu npubmimkeHHOe 3HAYCHHE ONPEIEEHHOrO
WHTETpana s N=4 memooom npaswix
fx+1
NPAMOY2OIbHUKO8: I

Y X+2

dx.

MemoOoM NPAMOY20JIbHUKOB (JIeBbIX, NPABLIX, CPEOHUX), MEeMOOOM

mpaneyuil, MemooomMnapadoi; ucnoIb3ysa 6CMpPoOeHHble QYHKYUU.

f(x)

Bapuant

a b
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X+19
1 . X 1 2
sin —
3
2 X
2. X°tg — 1,5 2,5
2
3. 3x+In(x) 1 2
3c0s(x)
4 2X+1,7 0 !
5. (x* +1)sin( x—0,5) 0,5 1,5
6. In(x+2) 5 3
X
7. 3x* +tgx -0,5 0,5
2 -
5 3X“ +sin X 0.1 1
X2
X
9. (2x+0,6)cos§ 1 2
10. 2,6x%In x 1,2 2,2

Tema 6.Hucnennoe peuienue 00bIKHOBEHHBIX Oupghepenyuarbrbix
YPasHeHuu
Konmponsnuie 6onpocwi:
1. uddepennuanbaple ypaBHEHHS KAKOTO BHAA PEIIAIOTCS HM3yYEHHBIMU
YUCJIEHHBIMU METOAaMU?
2. Kakue naHHble SIBISIOTCS MCXOJHBIMH, W 4YTO SBISETCS PE3yJIbTaTOM B
porpaMmax pelieHus Takux nudpepeHranabHbIX ypaBHEHUH ?
3. ®opmyna metona Ditnepa. [losicHUTe CMBICT BCEX MapaMeTpOB U MEPEMEHHBIX
BXOJIAIIUX B HOPMYITY.
4. ®opmyna wmerona Oinepa-Komm. IloscHuTe cMbICT Bcex MNapameTpoB U
MEPEMEHHBIX BXOSAIIUX B (POPMYIIBI.
5. B uweM cyrb Meroga ABOMHOrO mpocyeTa MpPU PEIICHUH OOBIKHOBEHHBIX
b depeHnnanTbHbIX YpaBHEHU ?
6. Jlnms dwero B mporpammax pemieHuss auPGEPEHINATBHBIX — YpaBHEHUH
WCMOJIB3YETCSI ABOMHOW MPOCUET?
/. ®opmyna merona Pynre — Kyrra. IlosicHuTre cMmbIci BceX MNapameTpoB H

IICPCMCHHBIX BXOJAIIUX B (bOpMYJ'H)I.
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8. Kakoil u3 M3y4YeHHBIX METOJOB YMCIEHHOTO IU(PepeHIpPOBaHUs SIBISAETCS

HanboJIe€ TOYHBIM?

3AJTAHUSA K JABOPATOPHOM PABOTE Ne6

«YucaeHHoe peieHue 00bIKHOBEHHBIX AU epeHIHATbHBIX YPABHEHH I »

1.

B cpene Mathcad pemuth nanHoe o0O0bIKHOBeHHOE AubdepeHImaibHoe

ypaBHeHue y' = f(x,y)Ha[a, b] ¢ marom h u HagamTBHBIM yCIOBHEM (X, Y,):

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

HpeIIYCMOTpeTB BBIBOJI ITOTPCHIHOCTH KaXXIO0T'O 1Iara.

=
e}
% f(x, y) Xo=a | Xn=b | yo h
m
1. x2+sin(y/2) 4 5 (07]0,1
2. | \4x* +1-3y? 2,6 46 (18 (1,2
3. | cos(1,5xy?)-13| -1 | 1 |02]02
4, X2+XY+Y? 2 3 (1201

=)

e}

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

9. 2xyl(x+4)-0,4 3 5 1,7 10,2
10. | Jx?+05y? +1 0 2 29 102
11. X+2,5y%+2 1 2 0,9 | 0,1
12. 2-sin(x+y)? 2 3 2,3 |01

3.2. IuddepeHunpoBaHHBIH 3a4€eT

TunoBble 3aJaHUA IS OLIEHKH OCBOEHHSI TeM Y4eOHOM TUCUMILTHHBI

HToroBeiii TecT pasMemiacTCia B CpClac KaMHyc. HpOXO}K,IIGHI/IG HTOIOBOI'O

TeCTa SBISETCS 00s3aTeNIbHBIM Js1 BCEX CTYACHTOB.

BbIOMpaeTcs 3 Bompoca.

1. Ha srame otnenenne KOpHEH HaXoaaT?

Ouenka «5» craButcs 3a 22-24 nmpaBUWIbHBIX OTBETOB.

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

Ouenka «3» craBuTcs 3a 12-16 npaBUIBHBIX OTBETOB.

Cexkuus 1.

[ KopeHns ypaBHEHUS;

[ Touku mepeceueHus rpaduka QyHKIUHU C OCIMH;

¥  Orpe3kH, coaeprKalie o 0JHOMY KOPHIO.

N3 xaxnoi cexuuu

2. MO3KHO JI1 Ha 3Tarne OTACICHUC I(OpHCﬁ HalTH TOYHOE 3HAaUYCHUE KOpHﬂ?

v
-

Aa;

HCT.
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3. BeibepeTe MeTobl, OTHOCSIINECS K YTOUYHEHUIO KOPHEH:

W Meton xopx;

7 Meroxa cCKaHMPOBAHHS;

W MeTox HOTOBUHHOTO JENECHUS;
W  Mertos KacaTeNbHBIX;

7 Merox oTeneHus KOpHEN.

4. Ha srane yrouHeHHs KOpHEH OTpe30K [a,b] AeTuThCs MommoiaM ToukoH ¢ . ['ie HaxoauTest
KopeHb ypaBHeHus f(x)=0, ecnu f(a)*f(c) < 0?

™ ma(cd];
W Ha(a,c);
I malac];
-

B TOYKCE C.

5. Ha ckonbko tumoB aemsitcs rpaduku QyHKIHMA B METOIaX XOPI U KacaTeIbHBIX?

<

2
3
4

-

6. B MeToaax xop/ 1 KacaTeIbHBIX KPUBasi OTHOCUTHCA K 1-My THIY, €CIIU...

P fla)*sla)>0
S(x)* 7" (=) <0

r rAg ¥ NpMHAANEXHT OTREeZKY,
H3 KOTOPOM ¥ TOYHAEM EODEHb

Fx)*f{x) =0

v rae ¥ NpMHaANEXKUT OTPEZKEY,
HE KOTOROM Y TONHAEM KOpEHE

7. Kakue u3 ¢opMmys OTHOCUTCS K METOLLY XOpa?

R, S s) *(p
PR )

= _.,ﬂ:x--1}
O ‘5=Ze- gt
v = __f{d‘] *\bh-
ey A R
fta}



8. Kakas u3 ¢hopMyn OTHOCUTCS K METOTy KacaTeIbHBIX?

0, i f{xn—l) ] e
N R gl B
S
N
0 B Tere

Cexkuus 2.
9. Merton cCkaHMPOBAHMS 3aKITFOYACTCS B..

[ JleNieHnW oTpe3ka Ha 3 4acTH
¥ B mocienoBaTelIbHOM Mepedope BcexX 3HaUeHUH X

™ pemennu ypasrerus S &) =0

10. Makcumym dbyakuun y=f(X) Ha (a,b) HaxonuTbes Ha (a,c), T1Ie c- cepenuHa (a,b), ecnm...
[ fid)>fc),

N flc-8/2) <f (C+e/2)
W flc-g/2] =f (C+ ef2)
B flo-gf2) ==fiC+ &f2]

11. B kakoMm U3 METO/1aB OJTHOMEPHOM ONTUMHU3AIIMHU OTPE30K [a,b] menuThes Ha 3 yacTu ?

[ CKaHMpOBaHUE
[ MOJOBUHHOIO AEICHUS

¥  30JI0TOrO CEYeHUs

12. [Tpu HAXOXKJACHUU MUHUMYMa QYHKIIMH METOJIOM 30JI0TOr0 CCUCHHS B KauecTBe [a,b]
oepercs [a,d], ecin..

™ f(a) <f(b)

¥ f(c)<f(d)
~ f(c)>=f(d)
 f(c)>f(d)

13. IIpu BBIMIOJIHEHUHU KAKOTO YCIOBHS MPEKPAIIAETCS MPOIIECC JIEICHUS B METO/I€ 30JI0TOTO
ceueHus?

¥ |a-Dbl<e
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[ x>=b

¥ b-a<e

14. B xakoM U3 METOJ0B OJJHOMEPHOIN ONTUMHU3AIIMU HE U3MEHSIETCS OTPE30K [a,b] , Ha
KOTOPOM HaXOJUTCSI MAaKCUMYM (MUHUMYM) QyHKIIH?

¥  CkaHupoBaHUS

[ TIOJIOBHHHOTO JICTICHUS

[ 30JI0TOTO CeYCHHS

15. Kaxoii U3 MeT010B OJTHOMEPHOI ONTUMHU3ALIUY SIBJISIETCS] YHUBEPCATbHBIM?

v  CkaHUpOBaHUSA

[ TIOJIOBHHHOTO JICTICHUS

[ 30JI0TOTO CEYEHHUs

16. Yro sBisieTcst MPUOIMKCHHBIM 3HAYeHUEM TOYKH MakCUMyMa (MUHAMYMa) B METO/Ie

30JIOTOI'O CEUEeHUA?

[ JIrobOas Touka, u3 [a,b]

¥  CepenuHa MOCIEIHETO OTPE3Ka

[ 3navenne C
Cexknus 3.

17. Ckonpko penrerunit Moxet umets CJIAY?

W OnpuH

v  He umerp penieHui

¥  BeckoHEYHO MHOTO

[ IBa

18. INouemy merox ["aycca MOKHO OTHECTH K YMCIICHHBIM MeTo1aM perenust CJIAY ?
[ IMotomy 4YTO, IO TOMY METO/1y BCET/Ia TIOJIYYatOTCs TPUOJINKCHHBIC KOPHU

w HOVTOMy HTO, KOMIIBIOTEP OKPYTILAET 0ECKOHEUHBIC ICCATHYHBIC APOOU MPH BHITIOTHCHUH

nercTBUit

[ B HeMm ucmonb3yeTcst UTepalliOHHbIN METO T

19. U3 xakux AByx 3TanoB coctouT pemenue CJIAY meronom ['aycca?

¥  TIpsmoii xo (pUBEICHHUE K TPEYrOJIbHOMY BULY)

[ Iuknuyeckoe OCyIIeCTBICHHE UTEPAIIHOHHOTO Tpoiiecca

[ Beixox u3 1UKIa(HAX0XKICHUS KOPHEH)
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v OOpatHBbIi X0/1(HAX0XKICHUE KOPHEN)

20. Moxno nmu metonoM ["aycca Haiitu TouHoe pemenue CJIAY?
W Jla

[ Her

21. 3 kakux nByx stanoB coctout pemenune CJIAY meronom 3eiinens?

¥ IlpuBeneHue K BUAY JOMYCKAIOMIEMY UTEPAIIMOHHBIN MpoLecce
v  WrepaunoHHBIN mpoiecc

[ HaxosxJeHne TpaHCTIOHUPOBAHHOW MaTpPHUIIBI

[ HaxoxzaeHue KopHeil 00paTHBIM X0JI0M

22. BBITIOJTHEHHE KaKOTO YCIIOBHUS O3HAYAST MPEKpaIleHUe HTEPAIIHOHHOTO MPOIIecca METOIC
3erinensg?

[ |x!- —xz-_1| <e.
v |le_ik) = J:EH:'| <.

- |4=0

23. MOXHO 11 METOIOM 3eliieis HaliTH TOYHOE 3HAYECHUE
KOpHE#?

[ Ja
W Her

Cexkuus 5.

24. 'HTepoIMpoBaHUE 3TO -
Haxoxnenue 3auenuit pynkuuu y=f(x) mig x u3 [x0, xn] . [Ipu 3Tom 3HaUeHUS

v .
COBIIAJIAFOT CO 3HAYCHUSMH B y3JIaX 3aJ]aHHOW TaOJIUIIBI.

—  HaXOXJICHHE byukuun y=f(x) , rpaguk KOTOpOit MPOXOAUT KaK MOMKHO OJIMKE K TOUKaM,
COOTBETCTBYIOILIUM Y3JIaM 3aJaHHOM TaOIHIIBI

- Haxoxnenue 3auenuit pynkunu y=f(x) mia ve us [x0, xn] .ITpu sTom rpadux ¢pyHkimm

IPpOXOOUT Y€PE3 TOYKU COOTBETCTBYIOIIHC Y3JIaM 3aJlaHHOM Ta6J'II/II_H>I

25. DKCTpanosiuus 310 -
[ HaxoxneHue pyHkuuu y=f(X), 3HaU€HHsI KOTOPOH COBNAAIOT C TAOIHMYHBIMU

Haxo’kJeHHue 3HaueHul QpyHkun y=f(X) , rpaduk KOTOpPOi MPOXOJUT KaK MOXKHO OJIMKe
K TOYKaM, COOTBETCTBYIOIIUM 33JJaHHOU Tabiu1e

HaxoXxJAeHue 3HaueHui QpyHkuuu y=f(x) , rpaduk KOTOpOil MPOXOAUT Yepe3 TOUKU
COOTBETCTBYIOIIKE TAOIUIlE, IS JIF0OOTO X

¥  HaxoxJeHue 3HaueHull pynkuun y=f(X) , rpaduk KOTOpOil MPOXOAUT Yepe3 TOUKU
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COOTBETCTBYIOIINE 3aJaHHON TabIuIle, IS X He mpuHaaexamuM [X0 , xn]

26. CKOJIbKO MHTEPHOJISIMOHHBIX (DYHKIUH CYIIECTBYET /ISl 3alaHHON TaOIuIb1?
[ Opna

-

3aBUCHUT OT TAOJIULBI

¥ BeckoHEYHOE MHOXKECTBO

27. Moryr 11 B Tabnuue, Uit KOTOPOH HaXOST MHTEPIOISIIIMOHHBII MHOTOYIEH, OBITh /1Ba
OJINHAKOBBIX 3HaUEHUs X?

[ Ja
¥ Her

28. Kakast u3 opmMyn Ha3pIBaeTCSI MHTEPIOJISAIIMOHHBIM MHOTOWIeHOM Jlarpamxka?

e e
r }f(xn-xi»---x.}=i Ff(x;)

= (& = %) * (3 — x) ¥ (&~ Xy) S (- X))

[ Pk S (x )+ S &) [x= K]+ (. R By) - [x= ] [x= B ]+t g K cn B ) B 2 | [

29. Kakas n3 ¢popMyI1 Ha3pIBA€TCSI HMHTEPIOJIAIMOHHBIM MHOTOWIeHOM HproTOHA?

et ey e ) e e ) )
) -En( } ;f( :}(x!_ — %, IX,- —x, )...(x,. _XHIXI_ —x,-ﬂ)-"(x:' —xﬂ)
J(xy)

T v Rt i Rl R e T TR Rt TR x:::'.

rfxy X X )=

v Pabele f(xg)+ flxg. %) - [x= %]+ (3, 2 ) - [x- %) [x- ]+ .+ f{Xn,Xl.---, -"x} [x— x,]]-... [J

30. I/IHTepHOJ'ISII_[I/IOHHHe MHOTI'OYJICHBI JIarpacha u HrroToHa - 3TO JBE (I)OpMLI 3a11Mcu OJHOIro
H TOT'0 K€ MHOTOWIeHa?

W Jla
[ Her
Cexkuus 6.

31. Ha yeM OCHOBBIBAIOTCS YHCIICHHBIC METOAbI BBIYUCIICHU A OHpeI[eJ'IéHHOTO PIHTeTpaHa?

[ Ha popmyne HeroToHa-JleliOHuIa

M Ha TrCOMETPUUICCKOM CMELICIIC OHpCI[CJIéHHOFO HHTCIrpaia
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I Ha QusHIEeCKOM CMBICIIE OTIPEIEIEHHOTO HHTErpaja

32. Kakue u3 NEPCUUCIICHHBIX METOJOB ABJIACTCA MCTOAAMHU YU CIICHHOI'O I/IHTerI/IPOBaHI/ISI?

W MeToJIBI PAMOYTOJILHUKOB
W meron Tpamenuii

[T merox qBOMHOTO cueTa

-

MCTOJ OTPE3KOB

. Kakoit u3 MetoioB siBiisteTcst 6ojiee TOUHBIM?

MCTOJ MPAMOYTOJIbHUKOB

METOJ1 Tpanenui

e e~

METO/I mapado.t

<

B 3aBUCHUMOCTH OT (DYHKIIMH

34. Kakas n3 popmyin sBisiercss GopMyIIoi MeToIa MPaBbIX MPSIMOYTOJIEHUKOB?

<

i=1

P [fdinn 3 1)
& 2=l ',!3
r lf(z)dxmh-z,f(x=+§:'-
a iml
3 P u=l
m [ 2 o)+ S () +2- A )
4 i=l

& ﬂs ] n-1 Jﬂ
r 'If(x)rfxﬂg (f(a}+f(b}+4 Sz +2:- 2 fx +5}]
a i< il

35. Kakast u3 popmyn siBisercss popmyinoit Metoa Tpanenuii?

[ r@dxmh- 3 7(x)

f=1
] x-l b
| f(Rdxmk-F 1(x, )
2 f=l

¥ [ rndxs. ‘—22 (fGo)+ F(x) +2: T /()
e j=l

1 h x x=1 b
ajf'ixj.a‘mg [f(a}+j(b}+4 Y fx)+2 Y f(x +E;.]_
a i<l i=0

36. ®opmyna meroaa napabdon?
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-

f=1

[ #Raxsh 3 £

4 z-1 k
[ f(Rdxnh 21 (x + =
8 i=l

n=l

T [fdre 3 PO+ £ +2- LA )
- i

f h R %=1 b
v ?If(ﬂd‘x:zug [f{a}+_f|[b}+4 Zf{xi}+2 Zf(xz'FE]']
& ie i=0

37 I[J'IH qero HpI/I HaX0XXJICHUN I/IHTeraJIa YUCJICHHBIMU MCTOJaMU I/ICHOJ'IB3YIOT METO
IIBOIHOTO cyera?

[ JInst HaxOXKAEHUS TIOTPEITHOCTH
[ JInst Gosiee TOUHOTO HAXOXIACHUS 3HAUEHUSI MHTETpaja

v JIist HAXOXKJICHHS HHTErpajia ¢ 3aJAaHHOW TOYHOCTHIO

Cexuus 8.

38. Kakue nuddepenimanbable ypaBHEHUS PENIAIOTCS YUCICHHBIMU METOIaMu?

¥  OObIKHOBEHHBIC AU PepeHITNATBHBIC YPABHCHHUS
[ VYpaBHEHHs C pa3IeNAIONIIMH ITEPEMEHHBIMH

[ Jluneitasie quddepeHnuaibHble YpaBHCHHS

39. M0>XHO 11 YUCIIEHHBIMU METOJIaMH HalTH o01iee permeHue nuddepeHnnatbHbIX
ypaBHEHUI?

[ Jla
W Her

40. Kakue 13 METOI0B OTHOCSITCS K METOIaM perieHus TuddepeHnaabHbIX YpaBHEHH?

v wmeron Ditnepa

¥ wmeton Pynre-Kyrra
[ wmeron Jlarpamxa
v

Meto[ Dinepa -Komm

41. Kaxkas u3 popmyn perieHus auddepeHnnanbHbIX ypaBHEHHH Ha3bIBaeTCst GOpMYIIOit
Olinepa?

v .J"?i+195.}?;i+f{xj,yi}'-£3,3.=|j,...,?2.
Sl ’yi}+f{xz'+1=}";+1}

- Y=y +Hh 5 g
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f{xz' i ]+f(xi+1=y:‘:-l) *})
= :

- Yig B0 T

T = +%{k1§ + 2ky; + 2k + &y, ]

zde by =k flx. v}

i F'ol
kip=h f | me e, ek 2
B 2i f[z 2 Fi 2]
i '
k:}g x.+_, !+i
33 f{: 5 F 2}
'&'-41':'32'-1{{}:: +A, yz+.'i:m)

42. Kaxas u3 popmyn HassiBaeTcs Gpopmynoii Diinepa- Komm s penenus
T epeHIrnanbHbIX ypaBHEHU?

[ J"z‘+1’“‘5}“i+f(?fi,yi]-32,i=0,...,;z_

Pl e daeflng ol
I .J"r;'+1=_}ri+.£2- {! z} - {Hl z+1).
Y=y tk: f{xi 'yr}+f{."‘i+1=)'i+1j_
2
v ade |

* +
Via=V,+h- flx, v )

Figl = +%(’EC15 + 2k + 2k + Ky )

zde Joy =k flx, )

43. Kakast u3 popmyn sBisiercs popmynoit Pynre - Kyrra mi1s perenusi 0ObIKHOBEHHBIX
muddepeHInanbHbIX YpaBHEHHH?

I_ .J";'+1*5.}’;'+f{x,-,yi]-;3,i=ﬂ,...,n_

f X!- "y"i +fxi+ =.J’?:+
N .J”z‘+1:_}r!-+}'g. { } 2[ 1 1).
Y=y th _fl:x!- 'y'}+fl.xi+1:.,‘";-+1}.
2
B ade
*
}

. h;'+1

=y, +h- flx,,)
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Figl =¥ +%{k1i + 2;‘7:4:' + 2;531' +’?C4:' ]
zde kg =h- 1z, ;)

yr i
v kzi:k'f(xi"‘%:}’i"‘?h],

k3 :k'f(xi +g= ¥i +k—§]
k=0 f(xi +h, J’z‘+k,.}
4. HanpaBJjieHHOCTb M CTPYKTYPa KOHTPOJIbHO-0IIEHOYHbIX MATEPHAIOB
(KOM) 1J151 UTOrOBOI aTTECTAIUM 1O Y4eOHOI TUCHUILINHE
4.1. HanpaBJ/ieHHOCTb KOHTPOJIbHO-OLIEHOYHbIX MarepuanoB (KOM)
JJISI UTOTOBO ATTECTAIMU M0 Y4eOHOU TMCIUTIIUHE
[IporpamMmucT goskeH 00J1a1aTh 00IIUMH KOMIIETEHIMSIM U,
BKJIFOYAIOIUMHU B c€0s1 CITIOCOOHOCT:

OK 1. Beibupats criocoOsl pemieHus 3a1ad npoecCHoHaIbHON  1eATeIbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 2. OcymiecTBasiTh MOUCK, aHATU3 U UHTEPIPETALNIO HHPOPMALINH,
HEO0OXOIMMOM /JIs BBITIOJIHEHMS 3a71a4 MPOPECCUOHAIBHOM S TEIbHOCTH.

OK 4. PaGoTarh B KOJUIEKTUBE U KOMaHJE, 3P(HEKTUBHO B3aUMOECHCTBOBATDH C
KOJUIETaMH, PyKOBOJICTBOM, KJIMEHTAMH.

OK 5. OcymiecTBiATh YCTHYIO U MUCBMEHHYI0 KOMMYHUKAIMIO HA TOCYAapCTBE
HHOM SI3bIKE C YYE€TOM OCOOCHHOCTEH COIMAIBHOIO U KYJIbTYPHOTO
KOHTEKCTA.

OK 9. Ucnonp3oBath WHGOPMAIIMOHHBIE TEXHOJOTUA B MPOPECCHOHATBHON
NEATENBHOCTH.

OK 10. TTonp3oBaTbes nmpodecCHOHATBHON JOKYMEHTAIMEH Ha TOCY1apCTBEHHO

M 1 MHOCTPAHHOM A3bIKaX.

[IporpamMmucT gosikeH 001aaaTh NPo¢)ecCHOHATbHBIMY KOMIIETEH U SIMH,
COOTBETCTBYIOIIMMHU OCHOBHBIM BUaM MPO(HEeCCUOHATBHON JESATETHHOCTH
[IK 1.1. ®opmupoBaTh anrOpUTMBI pa3pabOTKK MPOrpPaMMHBIX
MOJIYJIE B COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM.

IIK 1.2. Pa3pabarbiBaTh IporpaMMHbIE MOJYJIU B COOTBETCTBUM C TEXHUYECKUM

28



3aJIaHUEM.
IIK 1.5. OcymiecTBasTh pepakTOPUHT U ONTUMHU3ALHUIO IPOTPAMMHOTr0 KOJA.
[IK11.1. OcymectBusth cO0p, 00paboTKy U aHanu3 HHGOPMALUU JJIs

MIPOEKTUPOBaHUS 0a3 TaHHBIX.
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