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1.INOACHUTEJIBHASA 3AIINCKA

Meronnueckue yka3aHus 1O BBIIOJHEHUIO TPaKTUYecKux (11abopaTopHbIX) padboT
no y4yeOHOM aucuuiuivHe «YuciaeHHbIe MeTOAbD> MpPEeJAHA3HAUYEHBI JJII CTYIECHTOB
cnennanbHOCcTH 09.02.07 «AH(pOpMaALHOHHBIE CHCTEMbl M IPOrPaMMHUPOBAHHE,
COCTaBJIEHBl B COOTBETCTBMM C paboueil mporpaMMoil AUCHUIUIMHBI «YHCJIeHHbIe
MeTO/AbD) U HANpPaBJIEHbI Ha IOCTHKEHUE CIEAYIOIUX LIeei:

— (GopMupoBaHUE y CTYACHTOB IPEACTABICHUN O POJM YHCICHHBIX METOJIOB B
COBPEMEHHOM OOIIIEeCTBE;

— dbopMupOBaHHE y CTYJIEHTOB YMEHHUH OCYIIECTBIATH IMOUCK W HMCIIOJIH30BAHHUEC
nHpopManu, HEoOXoauMon i 3(PGEKTUBHOTO BBHITIOTHEHUS MPOo(ecCHOHATBHBIX
3as1a4, mpo(heCCUOHATHHOTO W TUYHOCTHOTO Pa3BUTHS;

- HpI/IO6p€T€HI/I€ CTYACHTAMH OIIbITa HCIIOJIb30BAHUA YHCIICHHBIX MCTOIOB B
HHIIHBHIIyaHBHOﬁ 1 KOJUICKTUBHOM yq€6HOﬁ 1 IIO3HABaTeJIbHOMU ACATCIIBHOCTH,

Metoauueckue yka3aHus SIBISIOTCS YaCThIO Y4eOHO-METOJUYECKOT0 KOMILJIEKCa
no guciuiminae OIL10 YucneHHble METOABI M COAEpKAT 3aJaHus, yKa3aHWUs Jid
BBITIOJTHEHUS TPAKTHUUYECKUX pabdoT, TeopeTHdeckuii MuHUMyM © T.I1. llepen
BBITIOJTHEHUEM MPAKTUYECKOW paldOThl KaXIbId CTYyACHT 00s3aH MOKa3aTh CBOIO
TOTOBHOCThH K BBITIOJTHEHUIO paOOTHI:

- OTBETUTh HA TEOPETHUUYECKHUE BOMPOCHI MPEIO1aBaATEI.

[To okoHUaHUIO PAOOTHI CTYIEHT OPOPMIISIET OTUET B TETPAJIU U 3AIIUIIAET CBOIO paboTy.
B pe3ynbTaTe BBINOJHEHUSI MOJHOTO 00bEMa MPAKTHUYECKUX PAOOT CTYAEHT AOJKEH
YMeTh:

HCII0JIb30BaTh OCHOBHBIC YMCJICHHBIC METOIbI PEIICHUS MaTeMaTHYECKUX 3a/1aY;

- BRIOMPATH ONTHMAIBHBIN YHCIICHHBIM METOT JIJISl PEIICHUS ITOCTABIICHHOM 3a1a4H;

- JlaBaTh MATEMaTUYECKHE XapaKTEPUCTUKH TOYHOCTH HUCXOJHOW HH(pOpMAIUu U
OIICHUBATh TOUHOCTb MOJYYCHHOTO YUCICHHOTO PEIICHUS;

- pa3pabarbiBaTh AITOPUTMBI U TPOTPAMMBI JISl PEIICHUS] BBIYUCIUTEIBHBIX 337124,
YYUTBIBAsE HEOOXOIUMYIO TOUHOCTD IMOJTYy4aeMOTO pe3yibTarTa.

[Ipn mnpoBemeHUM NPAKTUUECKUX PAOOT MPUMEHSIOTCS CICAYIONIME TEXHOJIOTUU H
METO/IbI O0yUCHUSI:

1. PpOOJIEMHO-TTIOMCKOBBIX TEXHOJIOTHMA

2. TECTOBBIC TEXHOJIOTHHU

IIpaBuyia BbINOJIHEHUSA MPAKTHYECKUX PadoT:

1. 3anmoMHUTE MOPSIAOK MPOBEACHUS MPAKTUUECKUX PadoT, MpaBmiia ux 0hopMIICHUS.

2. W3yuurte TeOpEeTHUECKHUE ACTIEKThI MPAKTHUECKOW pabOThI
3. BrimonHuTe 3aaHus NPAKTUYECKON pabOTHI.
4. OdopmuTe OTYET B TETPAIHU.

TpeGoBanus k pabouemy mecTy:
—  II0CaJOYHBIE MECTA 10 KOJIUYECTBY CTYIECHTOB,

—  pabouee MeCTO mpernogaBaTes,



—  JMJaKTh4Yeckoe o0ecreyeHne JUCIUIUIMHBDL
—  cOOpHMK 3aJjaHU ISl CAaMOCTOATEIbHON PabOTHI CTYJEHTOB
—  TaOIuUIbl, YePTEIKHBIE HHCTPYMEHTHI.

Texuuueckue cpeactsa 00ydeHUsI:

—  HHTepakTuBHAs 10CKa, KOMIIBIOTEDP, TUATIPOEKTOP.

— HNCXOJHBIE JAHHBIE: Ilporpamma MS Office Excel.
Kputepun ouenku:
OueHku «5» (OTJIMYHO) 3aCITy>KMBACT CTYACHT, OOHAPY>KUBIIMI MPU BBHIMOIHEHUU
3aJJaHUil BCECTOPOHHEE, CHCTEMaTH4Yeckoe M TIyOOKoe 3HAaHHE Y4YeOHO -
IPOrpaMMHOT0 MaTepuaia, y4eHHs: CBOOOJIHO BBINOJIHATH NPO(deCcCHOHATIbHBIE 3a/1a4U
C  BCECTOPOHHMM  TBOPYECKMM  TMOJAXOAOM, OOHapy>KMBLIMM  TO3HaHUS C
WCIIOJIb30BAaHUEM OCHOBHOM H JIONIOJHUTEIBHOW JINTEPATYPBl, PEKOMEHIOBAHHOMN
IIPOTPaMMOM, YCBOMBUIIMM B3aWMOCBS3b M3YYa€MbIX W M3YYEHHBIX NHUCIUIUIMH B HUX
3HAYEHUU JJs [pUoOpeTaeMod  CIEHHATbHOCTH, MPOSIBUBIIMN  TBOpPYECKHUE
CIIOCOOHOCTH B NMOHUMAHHMH, U3JIOKEHUU U MCIHOJb30BAaHUM Y4EOHO- MPOrPaMMHOIO
MaTepuaia, NpPOSBUBIIMI BBICOKMA MpOQEecCHOHAIN3M, WHIWBUAYAIbHOCTh B
pElIeHUH TOCTaBJICHHOM mepes co0oil 3ahauu, MPOSBHUBIIMK HEOPAMHAPHOCTH MpU
BBITTOJTHEHUHU MTPAKTUYECKOTO 3aJaHUs.
Ouenku «4» (XOpoIIO) 3acIHyKMBAE€T CTYICHT, OOHAPYKUBIIUN TPHU BBHINOIHECHUU
3aJlaHdd  TIOJIHOE€ 3HaHMEe y4eOHO- TMPOrpaMMHOIO0  Marepuana,  YCIHEHIHO
BBITIOJIHAIOMIMK ~ MpodecCHOHANIBHYIO  3a/ladyy WM  NPOOJEMHYI0  CUTYaIHIo,
YCBOUBIIIMM OCHOBHYIO JINTEPATYPYy, PEKOMEHIOBAHHYIO B NpPOrpamme, MOKa3aBIIUN
CUCTEMAaTHYECKUN XapakTep 3HAHWM, YMEHUM W HABBIKOB NIPU BBINOJHEHUU
TEOPETUYECKHUX U MPAKTUYECKUX 3aJaHUI N0 JUCHUIIMHE «HUCIEeHHBIE METOIBI».
Ouenku «3» (yA0BJIETBOPHMTEJIBHO) 3aCily’)KMBa€T CTYIEHT, OOHApyXUBLIUN MpuU
BBINIOJIHEHUH TMPAKTHUYECKUX U TEOPETUYECKHX 3aJaHU 3HAHUS OCHOBHOIO Yy4eOHO-
MpOrpaMMHOr0 Marepuaia B o0ObeMe, HEOOXOAMMOM il JalibHeiIel ydeOHOU u
npo(ecCHOHaNbHON  JEATEIbHOCTH, CHPABIISIONIMNCS C BBIIOJHEHUEM 3aJlaHUM,
MPEAYCMOTPEHHBIX IPOTPAMMOM, TOMYCTUBIINI NOTPEMIHOCTH B OTBETE NIPH 3AILIUTE U
BBINIOJIHEHUHM TEOPETHUYECKMX M MPAKTHUYECKUX 3aJaHuii, HO o0Jyajaromun
HEOOXOAMMBIMU 3HAHUSIMU JUISI UX YCTPAHEHHS TOJI PYKOBOJICTBOM IPEMNOIaBaTels,
MPOSIBUBIIMM KAaKyIO-TO JOJII0O TBOPYECTBA W WHAMBUIAYAIbHOCTh B PELICHUH
MOCTABJICHHBIX 33/1a4.
OueHku «2» (HeyI0BJIETBOPUTEIBHO) 3aCITy)KHBACT CTYICHT, OOHAPYKUBIIUN MpHU
BBIMIOJTHEHUH TMPAKTHUYECKUX M TEOPETUYECKUX 3aJaHui NpoOJeMbl B 3HAHUAX
OCHOBHOI'O y4eOHOro Marepuana, JOMYCTUBIIMK OCHOBHBIE MPHUHIMIIHAIBHBIE
OLIMOKH B BBINOJHEHUU 33JaHUs WIM CUTYaTUBHOM 3aJadd, KOTOPYIO OH Keyasl Obl
pEINTh WM MPEJIOKUTh BAPUAHTHI PELICHUS, KOTOPBIA HE MPOSBUI TBOPYECKOTO
MOAX0/1a, UHANBHUIYaJIbHOCTH.

B cooTrBercTBUM € y4yeOHBIM MJIAaHOM MPOTrpaMMbl MOJTOTOBKH CHELMATUCTOB
cpeaHero 3BeHa 1o crneundaibHOCTH 09.02.07 «HpOpMAUMOHHBIE CHCTEMBI M
nporpaMMupoBaHMe» H pabouyeil NporpaMMod Ha MpaKTUYECKHe paldOThl IO
JucHUIUINHE «YUncaeHHbIe MeTOAbD) OTBOAUTCS 18 yacos.



2. IEPEYEHDb IPAKTHYECKHUX PABOT

(BbIKMCKa U3 padoyeil MPOrpaMMsl)

Ne n/n

HasBanue npakTu4yeckoi padorsbl
(yka3arb pa3ziesl IporpaMMbl, €CIIH 3TO
HEO00X0IMMO)

KoaundyecTBO 4acoB

IIpakTnueckas padora Ne 1

Brruuciienre norpenHocTer pe3yabTaToB
apuPMETUIECKUX TCUCTBUIN HAI IPUOIMKEHHBIMU
YUCTIAMU.

IIpakTnueckas padora Ne 2

Pemenue anredpandyeckux U TPaHCIIEHACHTHBIX
YPaBHEHHI METOIOM IOJOBUHHOTO JICJICHUS U
METOJIOM UTEpaLUi.

IIpakTnueckas padora Ne 3
Pemenue anre6panueckux U TpaHCIICHACHTHBIX
ypaBHEHUHN METOJIAMU XOPJl M KacaTeJIbHBIX.

IIpakTuueckas pa6ora Ne 4
Pemienue cucreM JIMHENHBIX YPaBHEHUN
npuOIMKEHHBIMU METOJAMHU.

IIpakTuyeckas padora Ne 5

CocTaBieHue MHTEPNOIIUUOHHBIX (HOPMYIT
Jlarpanxa, HetoToHa, HAX0XKI€HHE
MHTEPHOJSLMOHHBIX MHOTOWICHOB CIIJIaifHAMU.

IIpakTuuyeckas padora Ne 6
Brluncnenue HHTErpaJoB METOJAMU YUCIIEHHOTO
WHTETPUPOBAHUSL.

IIpakTuyeckast padbora Ne 7
[IpuMeHeHue YUCIEHHBIX METOJIOB JIJISl PEIICHUS
nuddepeHnanbHbIX YPaBHEHUH.




3. COAEPKAHUE ITPAKTUYECKHUX PABOT
IIpakTnyeckas padora Ne 1
HEJIb: HayuuTbcsl BBINOJIHATH apU(METUYECKHE JEHUCTBHUS C MNPUOIMKEHHBIMU
YU CJIAMU; BBIYUCIIATH ITOTPELIHOCTU IIOJIyYEHHBIX PE3YJIbTaTOB.

KPATKUE TEOPETUYECKUE CBE/IEHUA:

Ipubnuosicennoe uucio 3aMeHsieT COOOW YHMCIIO TOYHOE, KOTOPOE 4allle BCEro OCTaeTcs
HEN3BECTHBIM.

Bepnoui yughpoti Ha3BIBAIOT TaKyl, MOTPEIIHOCTh KOTOPOH HE MPEBBIIIACT IOJIOBUHBI
€AVHULBI CIEAYIOIIETO pa3psaa.

Comnumenvras yugpa — 310 mudpa, CIeTyromas 3a BEPHOM.

3nauawumu yugpamu NTAHHOTO 4YHWCIIa Ha3bIBalOT LU(pH, HayMHAas C TEpBOil clieBa,
OTJIMYHOM OT HYJIS, U KOHYAs NOCJIEAHEN, 32 TOUHOCTh KOTOPOM €11€ MOYKHO ITOPYYHUTHCS.

Iozcpewinocmoio A, npubaudiceHHo20 3Hauenus a 4ucia X Ha3bIBae€TCsl Pa3HOCTh A =x—a,

a MOZ1yJIb 5TOM IOTPEHIHOCTBIO HA3BIBAETCS AOCOIOMHOU NOSPEUHOCIIBIO.
Ecmu A, >0, 10 a B3sTO ¢ HepocTatkoM. Ecan A, <0, To a B3TO ¢ U30BITKOM.

I'panuyeii nozpewHocmu NPUOIUICEHHO20 3HAYEHUS A YUCIA X HA3bIBACTCA BCIKOE
HEOTPULATENILHOE YUCIIO /1, , KOTOPOE HE MEHBILE MOYJIS IOTPEITHOCTH: |Aa| <h,.

['oBopAT, uTO MpHOIMKEHNE a MPHOIMKAET YUCIO X C TOYHOCTBIO A0 £, , €CiH |x — a| <h,,
a—-h,<x<a+h,, x=ath,.

OmuocumenvHoll nozpewHocmplo TIPUOIMKEHHOTO 3HAYEHUs a 4YHCla X Ha3bIBaeTCs

OTHOIICHHEC

A
w, =—=,a#0.
a

. 1 X
Keaopammuuwiii kopenv 13 IpuOINKEHHOTO YUCIIAa BBIYHUCISAETCS 10 (popmyIie: Jx = 5 a+—|,

a
IDICS a~+x.

. \ 1 X
Obwasn Gopmyna IUIs BBIMHMCIEHUS KOPHS N-OM CTEIEHH: 1fx = (n—l)a+F , TIe

a~~ix.
Ilpumeuanue: Bolnoanums 3a0aHus CO2NACHO CBOEMY BAPUAHMY

MNOCJIIEJOBATEJIbHOCTD BBIINIOJTHEHUS PABOTDbI:
N3yunts Matepuan JIEKIUH.
O3HaKOMUTHCS C 3a/TaHASIMU TIPAKTHIECKON PaOOTHI.
BremonuuTs 3agaHus.
OdopmMuTh OTUET IO MPOICITAHHON padoTe.

el

3AJAHUA 1)1 BBIITOJIHEHU A :

3AJIAHMUME 1 BpluucauTh CyMMY C YKa3aHHBIM YHCJIOM BEPHBIX JECATUYHBIX U 3aMaCHBIX 3HAKOB.

Bap. CymmMma Bepn. | 3an. | Bap. CymmMma Bepmn. 3amn.
aec. | 3H. JecsiT. | 3HAKOB
3H. 3HAKOB

NN [T T 4 1
I x=3+343204443 | 2 11,2 | VI | x=—Cue's E+\/ﬁ 2 1,2




I x:%+§+ 554449 | 2 | 2,3 | VI | x=27+tgl+lge 2 1,2
) 1 [z 2 1
NI | x=z+e’+53+410 | 4 | L2 |VID| x==/|Z+Z4 |- 3 1,2
2V2 «& 3
1A% x=£+\/z+lge+\/5 4 1,2 | IX x:ez+£+i+\/1 3 2,3
2 4 2z 5
\% x="tsinl+e’ 2 [3,4] X LN 4 2,3
3 27 \7
3AJTAHHUE 2 Bpluuciauth pa3HOCTb C YKa3aHHBIM YHMCIIOM 3HAYaIIMX HUP.
Bapuant Pa3nocTp 3Havyammx Bapuant Pa3nocTh 3Havyammx
uudp uupp
22
| x=""-x 3 VI o C 3
7 T 4
II g 4 VI X = SLEN 3
e 2z Az
1l x=rx-eé 2 VIII x=+10 -7 4
1V x=2m—6tgl 3 IX x:l T —sinl 4
15
v x=z -3 2 X x=1s —% 5

3AJAHUE 3 Haiitu npousBeaeHue mpubImKkeHHbIX yncel (2 cnocobamu). Onpeaenurb, CKOJIbKO
3HAYAIMX (P MMEeT MPOu3BeICHHE, YKa3aTh BEPHBIC U COMHHUTEIbHBIC UDPHI.

Bapuanr a b Bapuanrt a b
78,5184 +
I 1,58 + 0,005 0,973 + 0,0005 VI 1,109 £ 0,0005 0,00005
II 3,77 £ 0,005 1,107 + 0,005 Vil 4,371 £ 0,0005 | 97,106 + 0,0005
111 0,108 £ 0,0005 90,7 £ 0,05 VIII 5,804 + 0,0005 105,84 + 0,005
10,1071 +
v 0,00005 0,13 + 0,005 IX 10,382 + 0,0005 | 64,42 £ 0,005
11,1073 £
\4 0,015 £ 0,0005 0,00005 X 0,15 £+ 0,005 99,908 + 0,0005

3AJAHUE 4 BprauciauTh U yKa3aThb KOJWYECTBO 3HAYAIIMX IUGP B pe3ysbTaTe, €CIU HCXOIHBIC
JaHHBIE — MPUOJIMKEHHBIE YMCIIa, ONPeIeTIeHHbIE ¢ TOYHOCTHIO J0 MOJIOBHUHBI €MHHIIBI TOCIETHETO

aspsna.
Bapuanr 3ananus Bapuaunt 3aganust
1| 03787 | Jooas | %7342 VI | 6019 | Ji0sss | 678542:
0,3271 v 3.015
I (7,542)* | 17,5324 | 6,7 :2,3784 VII (10,1013)2 | /25,607 4,520;39 :
mo | 5689 | 191805 | PO v | arep | Jasiios | RO
v a29p | J21504 | POVRSE L x| sy | (150500 | AT
V. | G586 | V161018 8,92 : X (1,1809) | /18,0011 | 31,560185 :




| | | | 45401 | | | [ 5,7894

3AIAHMUME 5 BpauciuTh ¢ yKa3aHHBIM YHCJIOM 3HaYaImX nudp.

Bap. [pumep | 3u. u. | lIpume | 3H. 1. Bap. Ipumep | 3u.u. | [Ipumep 3H. 1.
I V378 6 10[1)0 5 VI J19.807 8 15 8
11 5,906 5 {10 8 A% 11 28,908 9 Y31 9

m | 11685 | 4 {15 7 viin | 27,591 7 Y53 7
IV | 39349 | 5 Y10 6 IX 37,708 8 $/48 8
\% 25,694 6 {14 8 X 48,8193 7 91 5

3AIAHMUME 6 Pemuth 3ama4y Ha onpeneneHrne aOCoMOTHON (OTHOCUTEIBLHOM) MOTPEIIHOCTH.

I B. YKakuTe OTHOCUTENBHYIO IOTPELIHOCTb, KOTOpasl MOJIy4MTCs, €CIM 4uciao 6,572 3aMEHUTH
YHUCIOM 6,57.

II B. Cropons! napamienorpamma pasHbl 11 u 12 cM, MeHpmias nuaronans — 13 cm. B pesynbrate
U3MepeHusl JUHeWKkol Oonbiied auaroHanu noiayuwid 18,9 cm. KakoBa oTHOcuTenbHas
MOTPELIHOCTh ITOr0 MPUOIMKEHUS?

III B. B paBHOOEApEHHOM TPEYroJbHUKE JUIMHA OCHOBaHUS paBHa 24 cM, a O0KOBOIl cTOpOHBI — 15
cM. B pesyibrare u3MepeHHs JTUHEHKOW PAaJUyCOB, BIIMCAHHON U OIMCAaHHOM OKPYXKHOCTEW,
nosydusn coorBerctBeHHO 4,1 u 12,3 cm. Haiinure oTHOcHUTENbHBIE MOTPEHIHOCTH STHX
npUOIIMKEHUH.

IV B. Ckopocth cBeta B Bakyyme (299792,5 + 0,4) xkm/c, a ckopocTh 3Byka B Bo3ayxe (331,63 +
0,004) m/c. Uto n3mepeHo ¢ OObIIIeH TOYHOCTHIO?

V B. Kakas u3 xapakrepuctuk camoisiera «AH-24» nana tousee: pa3max kpbuia 29,2 M; B3jeTHas
Macca 21 1; coocTBeHHas Macca 13,9 T; mpaKTHYECKHIA MTOTOJIOK BBICOTHI 8,9 KM?

VI B. Okpyriute yucio 6,87 10 AeCATHIX U HAaWAUTE aOCOTIOTHYIO U OTHOCUTEIBHYIO MOTPEITHOCTb.

VII B. Haiimure OTHOCHUTEIBHYIO TOTPEITHOCTh MPUOIMKEHHOTO 3HaueHus a = 0,143 BeIMYMHBI X =
1/7.

VIII B. Jloka)kuTe, 4YTO OTHOCUTENbHAS OTPEITHOCTh MPUOIMKEHHOTO yncia He npeBocxoaut 10%,
€CIIM B €r0 3aIlUCH J[BE 3HavYaIue nudpol.

IX B. JlokaxxuTe, 4TO OTHOCHUTENbHAs MOIPEIIHOCTh MPUOIMKEHHOIO YMCiIa He mpeBocxoauT 1%,
€CJIM B €r0 3aIlMCU TPU 3Havalue nugpsl.

X B. HalimuTe rpaHuIlsl 3HaYeHUH Tpy3onoabeMHoCcTH aBTomMoomiss 'A3-51A, ecnu oHa paBHa 2,5
(£15%) T.

KOHTPOJIBHBIE BOITPOCHI

1. Yro Takoe norpemHocTs?

2. B uem pa3znuia Mexay abCONIOTHON MOTPEITHOCTHIO U OTHOCUTENIBHOMN?

3. KakuM uuciiom gBnsieTcs pe3ysbTar IeHCTBHIA ¢ MPUOIMKEHHBIMU YUCIaMU?

4. Tlouemy npu npUOIMKEHHBIX BBIUUCICHUSIX MOTPEIIHOCTh MOKET HAKAIJIUBATHCS?

COCTABJIEHME OTUETA

- Homep 1 HanMeHOBaHMe IPAKTHYECKON padoThI

- Hean padoThl

- Homep BbINOJIHAEMOTr0 321aHUS U TOAPOOHOE 0popMiIeHHe

HTor padoThl: OTYET C PELICHUEM, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, 3aIIUTA



IIpakTnyeckas padora Ne 2
HEJIb: 3akpenuTh HABBIKK PEIICHNS YPaBHEHUN TPUOINKEHHBIMU METOJaMH.

KPATKHUE TEOPETHYECKHUE CBEAEHMUS:

Yucno x = x * HaszpiBaeTcs KOpHeM ypaBHeHus f(x)=0, eciu f(x¥)=0.
Ecnu ¢ynkuus f(x) ompeneneHa M HEMpEphIBHA HA [a,b] Y Ha KOHLIAX OTpEe3Ka MPUHUMAET
3HAYEHHUS pa3HbIX 3HAKOB, TO Ha [a, b] CYIIIECTBYET XOTS ObI OJTUH KOPECHb.

[Tpu ompenencHUM MPUOTKEHHBIX 3HAYCHUN KOpHEH ypaBHEHHUS HEOOXOJMMO PEIIUTH JBE
3ajauu:

1. Omoenumv KopeHb ypasHenus — 3HAYUT HAWTH TaKOW HMHTEPBAJ, BHYTPH KOTOPOTO
HAXOJUTCS OJIMH M TOJILKO OJMH KOPEHb JJAHHOTO YPaBHEHHUSI.

2. Ymounums Kopens ¢ Hamepen 3aJJaHHBIM YHCIIOM BEPHBIX 3HAKOB.

MeTo/1bl yTOUHEHUSI KOPHEH

Memoo nonosunnoco oenenus

B ocHOBe Merona JIeKHT JICICHHE OTpe3Ka IIONojiaM, Ha KOTOPOM OIpeAeiicH KOPEHb

L _ath

ypaBHeHwus. Tepanimonnas popmyiia UMeeT BUI: X'~ = >

I'ne

X — UCKOMBIN KOPEHb YPaBHEHUS

k — unexc npubInKEHHOro 3HaYE€HUSI KOPHS

au b — oTpe3ok [a ; b] Ha KOTOPOM OmpeIelieH KOPEHb YPaBHEHHSI.

OTpesok [a ; b] nennrcs 3aTeM Ha aBa otpeska: [a ; xX0] u [x® ; b], 13 KoTOpEIX BEIOHpaeTCs
TOT, HA KOHIIAX KOTOPOro (DYHKIIMS MPUHUMAET 3HAYCHHsI PA3HBIX 3HAKOB.

[Ipornecc neneHus MPOJOIHKASTCS IO TeX MOp, NOKA JUTHHA TIOCIETHETO OTpe3Ka HE CTaHEeT |a—
b| <2¢ , rue € — TOYHOCTH NPUOTHIKEHUH.

Memoo npocmoii umepayuu.

Hcxonnoe ypaBaeHue f(x)=0 1omkHO OBITH TpeoOpa3oBaHO K BUAY: X=0(X)

(k) _ (k—1)
Ureparmonnas ¢popmyia uMeeT BU/T; X - ¢(x )
BrimotHeHME HTepanuii MoBTOPSIOT Mmoka He OyneT BoimosHeHo |x(k) — x(k-1)[ <&

COJAEPXAHUE PABOTHI:
1. TlomyuuTh BapuaHT y IpenojaBaTes.
2. BbInoaHUTH 337aHUS COTJIACHO CBOEMY BapHaHTY.

MNOCJIEAOBATEJIBHOCTbD BBIITIOJIHEHUSA PABOTDI:

N3yunts Matepuan JIEKIUK.

O3HaKOMMTBCS C 3aJJaHUSIMU IPAKTUYECKOH paboThI.

W3yunTs MeTOIMYECKHE YKA3aHHUS.

BeinonHuTs 3a1aHus.

Od¢opMuTh OTUET 1O NPOAETAHHON padoTe.

3AJJIAHUA 1JIA BBIIIOJIHEHUSA:

3aganme 1. OTaenuTh KOpHU anreOpamyecKoro ypaBHEHHUS TpadUUeCKUM WM aHAITUTHYECKUM
crocoOOM U YTOYHUTh KOPHU METOJIOM IOJIOBUHHOTO feseHus 1o 0,01.

Nk W=

Bap. 3aganue Bap. 3aganue

| X+3x+1=0 VI x*+x-1=0

11 X -3x%+25=0 VII 43 -3 +1=0
111 x-X-2+3x=0 | VllII X+3P+1=0
IV SH+1L7+1,7=0 IX X+3%+4x+1=0




L vV |

X-22+7=0

| X |

23 +2%-x-3=0

3aganme 2. OTAETUTh KOPHU TPAHCUEHACHTHOTO YPaBHEHUS rpadUuecKuM crnocoOOM M YTOUHHUTH
paBHEHUs METOA0M KacaresabHbIX 10 0,001.

MHHUMAaIbHBIN KOpPCHb

Bapuanrt 3aganue Bapuanr 3aganue
| x-sinx—1=10 VI 1gx=-x
11 5—6x-3=0 VIl xtgx=1
W | 2¢-05-3=0| VI N
— 2
vV \/; —15x-3 IX e = (1+x)
\4 X’ —sinx=0 X tg x=-x°

3apanme 3. OTAEIUTh KOPHU TPAHCLEHACHTHOTO YPaBHEHUS IpauMuecKuM crnocoOOM M YTOUHUTb
MaKCHUMaJIbHbIA KOPEHb ypaBHEHUs MeTo1oM Xxopa 10 0,001.

Bapuaunrt 3aganue Bapuaunrt 3aganue
X3+ 0,1x% + 0,4x —
I E e Vi 1,2=0
11 xlg(xtl)-1=10 VII sin(x + m) = x?
111 x—2sinx=10 VIII sin 3x =x
2 -
v x“—cosx=10 IX \/; tsinx=0
\Y% 2x=x/x+l X (x-1)? = sin x

N —

KOHTPOJIBHBIE BOITPOCBI

. Uro Takoe uHTEpBaJ U30JIALUNA KOPHEH?
. [l Kakoro THIa ypaBHEHUI NPUMEHUM METO/] IOJIOBUHHOTO JEJIEHUA?

3. KakoMy ycnoBUIO JOJKHA YJIOBIETBOPSATH (PYHKIMS HAa WHTEpBAJIE, €CIM HAM HM3BECTHO, YTO
KOPEHb YPABHEHUS HaXOJUTCSI HA ’TOM UHTEpBae?
4. B 4yem CXO0XECTh METO/IOB XOP/ ¥ KacaTeIbHbIX?

COCTABJIEHHUE OTYETA
1. Homep u HauMeHOBaHHE MMPAKTUIECKOU PaOOTHI

2. lenb paboTsl

3. Howmep BbINOIHIEMOT0 3a1aHus U IOJpoOHOE OpopMIIeHHE

Hror paﬁoTM: OTYCT C PCIICHUCM, OTBCTHI HAa KOHTPOJIbHBIC BOIIPOCHI, 3aIllATa

IIpakTueckas padoraNe 3

HEJIb: 3akpenuTh HABBIKK PEIICHUS YPaBHEHUN MTPUOINKEHHBIMU METOIAMHU.

KPATKHE TEOPETUYECKUE CBEJAEHUSI:
Memoo kacamenvuvix (memoo Hetomona)

Utepaunonnas gopmyina meroga HeroToHa nmeer BUI: x

k1) _ 4

* f(x(k))
716)

B kauecTBe HauanpbHOTO MPUOIMKEHUS BRIOMpAETCS Ta U3 TPAHUILL OTpe3Ka [a ; b] Ha KoTopoit
BBITIONIHSIETCS yenoBue: f(x)* f''(x) >0

BhINoTHEHNe UTepalyii TOBTOPSIOT Moka He Oyzet BeimonaeHo [x© — x*D| <g
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Memoo xopo
y_a*f(b)-b*f(a)

f(b)—f(a)

OTpesox [a ; b] memures 3aTeM Ha aBa otpeska: [a ; XN u [x¥ ; b]. Beibupaercs HoBbIH
OTpPE30K, B 3aBUCHMOCTH OT YCJIOBHSL:

— ecmu f(2)>0 u f(x®)>0 mmm f(a)<0 u f(x*)<0 To orpesox [x¥ ; b]

— ecnu f(b)>0 u f(x®)>0 unu f(b)<0 u f(x®)<0 To oTpesox [a ; x¥]

BhInoHeHue utepanuii oBTOPSIOT, Toka He 6yaeT BeimonHeno [x® — x&D| < ¢

Kombunuposannwiii memoo xopo u kacameibHbiX

Merton OCHOBaH Ha TIIOCTPOCHHMU CXEMaTHYECKOro rpaduka (yHKUIUHM, ONpeleliCHHN
MHTEPBAJIOB €r0 MEPECEUYCHUsI C OChI0 a0CIUCC U TOCICIYIOMUM «C)KaTHEM» 3TOTO MHTEpBaja MpH
MOMOIIIM CTPOUMBIX XOPJI U KacaTeIbHbIX K TpaQuKy dTON QyHKIIUH.

Htepanmonnas popMya UMeeT BUI: x '~

COJAEPKAHUE PABOTHI:
1. TlomyuyuTh BapuaHT y MpenojaBaTes.
2. BrbinmonHuUTh 3a1aHUS COTJIACHO CBOEMY BapHaHTY.

NOCJIEAOBATEJIbHOCTD BBIIIOJTHEHUSA PABOTDI:
N3yunTs MaTtepual JeKIuu.

O3HAaKOMHUTHCS C 33JaHUSIMU MPAKTUICCKON PabOTHI.
N3yunTh MeTOaUYECKUE YKAa3aHUS.

BrimoauTe 3a1aHus.

OdopmuTh OTUET 11O MPOJCITAHHON padoTe.

Nk v =

3AJTAHUS J1JI1 BBITTIOJIHEHU S :
3aganue 1. OTnenurs KOpHH anrebpandeckoro ypasHeHus ax® + bx’ + cx + d = 0 rpaduyeckum
WIM aHAUTHYECKHM CMocoOOM U YTOYHHTH KOPHU KOMOMHHPOBAaHHBIM METOJOM XOpA H
kacarenbHBIX 10 0,001.

Bap. Koy puumneHnrnl
a b c d

I 1 -02 | 04 | -1,6
11 2 -0,1 | 03 | -14
111 1 0,31 01 | -1,3
1V 2 04 | 02 | -1,1
\4 1 0,5 | 04 | -1,2
VI 2 -0,1 | 0,2 | -1,7
VII 2 -02 | 05 | -1,9
VIII 1 04 | 02 | -1,5
IX 2 05| 03 | -1,8
X 1 -0,1 | 04 | -1,1

3aganue 2. OTACTUTh KOPHH TPAHCIICHICHTHOTO YPaBHEHUS Ipa)UuecKUM CIOCOOOM U yTOYHUTH
ux metosioM urepanuii 10 0,001.

BapuanTt 3amanue Bapuant 3amanue
| -0,5x = cos2x VI x = 2sin 2x
11 —x/3 = sin 3x VII -x = 5sin3x
111 -0,3x =cos x VIII cos 3x = 2x
1A% 0,4x = cos(0,5x) IX 4sin(1,5x)-2,8x=0
\% -x =4cos x X cos(2,5x)-4x=0
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KOHTPOJIBHBIE BOITPOCHI
1. Ecnu urepaliuoHHBIA IPOLIECC CXOIUTCS, TO KaKyl0 TOUKY MOXHO OpaTh B KaUeCTBE HYJIEBOTO
pUOIKEHUS?
2. MoxHO 1 rpaUUecKUM METOJJOM HalTH TOUKY HYJIEBOTO MPUOIMKEHU?
3. B ueM npeuMyIecTBO MCIOJIb30BaHUSI KOMOMHHPOBAHHOIO METOJIa XOPA M KacaTEJIbHbIX Mepej
OTJEJIbHBIM MCIOIb30BaHUEM 3TUX METO/I0B?

COCTABJIEHME OTYETA

1. Homep u HaMeHOBaHUE MPAKTUYECKOM pabOThI

2. Uenb paboTsl

3. Homep BbInoaHsIEMOr0 3a/1aHus ¥ MOAPOoOHOE opopmileHne

Hror paﬁoTbI: OTYCT C pCHICHUCM, OTBCTHI Ha KOHTPOJILHBIC BOIIPOCHI, 3allIUTa

IIpakTuyeckasi padora Ne 4

HEJIb: 3akpenuTh HaBBIKA pEHICHUS CHCTEM alreOpanyecKuX ypaBHEHUU
MPUOTNKEHHBIMU METOJIOM.

KPATKME TEOPETUYECKUE CBEJIEHUA:

1. Meton I'aycca

JluHeliHOe ypaBHEHHE Ha3bIBACTCSI OOHOPOOHbLIM, €CIIA €ro CBOOOJHBIN 4WIEH PaBeH HYJIIO.
Cucrema JTMHEWHBIX YpaBHEHHUH Ha3bIBAC€TCS OOHOPOOHOU, €CIIM BCE BXOJSIIUE B HEE YPaBHEHUS
ABJISIIOTCS TMHEWHBIMU OJJTHOPOJHBIMH YPaBHEHHUSIMHU.

OpnHopoHas cuCTEMa 1 IMHEHHBIX YPAaBHEHUM € 77 HEU3BECTHBIMU UMEET BU/I:

aiixr +apx2 + ...+ amxn=0;

axxi + axx2+ ...+ axzxn = 0;

anix; + an2x2 + ...+ annxn = 0.

HenocpenctBenHol mpoBepkoit yOexxaaemMcsi B TOM, YTO OJHOPOJIHAS CHCTEMa JHUHEHHBIX
ypaBHEHMH nMeeT HyseBoe pemeHue: x; =0, x2 =0, ..., x» = 0. Takum obpazom, 0oOHopooHas
cucmema JUHEUHLIX YpasHeHull 6ce20a coemecmud. Ilosmomy 6adiCHO GbIACHUMb, NPU KAKUX
YC08usx oua sensiemcs onpeoenenHou. (QOHOpOOHas cucmema N JUHEUHLIX YPABHEHUU ¢ N
HeUu38eCmHbIMU UMeen HeHyllegble peuleHUs mo2od U moJbKo mo2od, Ko20a onpeoenumeisb ee pageH
HYTIIO.

2.  Meron urepanuit

[Ipn Oosbmiom umcie ypaBHeHui (~ 100 u OGonee) mpsimpie Meronabl pemenus CJIAY
CTaHOBSTCS TpyAHOpeanusyeMbiMu Ha DOBM, mpexae Bcero u3-3a CIOXKHOCTH XpaHEHUS U
00paboTKK MaTpHI] OOJIBIION Pa3MEPHOCTH.

MeToapl MOCIEOBAaTENbHBIX MPUOIMKEHUN, B KOTOPBIX MPU BBHIYUCICHUH MOCIEAYIOLIETO
NpUOJIMIKEHUST PEIICHUS HCIONB3YIOTCS TMPEAbIIyIINe, YK€ M3BECTHBIC MPHOIMKEHHbBIE pEIIeHUs,
HA3bIBAIOTCS UTEPALMOHHBIMHU.

B wWTepanMoHHBIX METO/JaX pelIeHHe MOXKET OBITh BBIYHCICHO 3a OECKOHEUHOE YHCIIO
uTepanui (MpuOIMKEHHIT), a TOCKOIBKY 3TO HEBO3MOXKHO, TO, OCTAHABIIMBAs MPOIECC BHIYHCICHUN
Ha KaKoW-1100 UTepamnun, He0OX0MMO YMETh OIICHUBATh IMOTPEITHOCTh METO/1a UTEPALIUH.

[TpuOmikeHHbIE METONbl PEIIeHUs CUCTeM JHHEWHBIX ypaBHEHUH TMO3BOJSIOT MOJIy4yaTh
3HAQYCHUS KOPHEW CHCTEMBl C 3a/JaHHOW TOYHOCTHIO B BHJE TNpefesia IMOCIeI0BATEIbHOCTH
HEKOTOPBIX  BEeKTOpoB. IIpollecc MOCTpoeHWS TaKOW  MOCJIENOBAaTENIbHOCTH  HA3bIBACTCS
UTEPALMOHHBIM (TIOBTOPSIOIIUMCS).

O} dexTuBHOCTh MpPUMEHEHUs! MPHUOIMKEHHBIX METOJOB 3aBUCSAT OT BBIOOpa HAYaIbHOTO
BEKTOpa M OBICTPOTHI CXOAMMOCTH MpOIIecca.

12



IlycTp nana nuHEWHas cucrema

3. CpaBHeHHE NPSAMBIX U UTEPALUOHHBIX METOJIOB

CucreMbl TUHENHBIX anreOpanyecKux ypaBHEHHM MOXKHO pelIaTh Kak ¢ MOMOIIBIO MPSMBIX,
TaK ¥ UTEPAaLlMOHHBIX METOJOB. [l cucTeM ypaBHEHHI CpeAHEW pa3MEpHOCTH Yalle MCIOJIb3YIOT
IIPSIMBIE METOJIBI.

HtepanioHHble METO/bl MPUMEHSIOT TJaBHBIM O0Opa3oM sl peLIeHus 3ajad OOJbLION
Pa3MEpHOCTH, KOI/IA MCIOJb30BaHUE IIPSIMBIX METOJOB HEBO3MOXKHO M3-32 OIPAaHUYEHUH B
JOCTYNHOW omepatuBHOW mnamsath OBM unm u3-3a HE0OXOAMMOCTH BBIIOJHEHHUS YPE3MEPHO
OonbiIoro umciaa apudmernyeckux omnepauuid. bonbiine cuctembl ypaBHEHUH, BO3HUKAIOIINE B
OCHOBHOM B IIPWIOXEHUAX, KaK IPABUIO, SBJISAIOTCA Pa3peKEHHbIMU. MeTOAbl MCKIIOYEHUs IS
CUCTEM C pa3peKEHHbIMH MaTpuLaMH HEYJOOHBbI, HaIpuUMep, T€M, YTO IpPU HUX HCIOIb30BAHUU
OOJIBIIIOE YHUCIIO HYJIEBBIX JIEMEHTOB IPEBPAIIAETCS B HEHYJEBbIe W MaTpUlla TEpseT CBOHCTBO
pPa3pexEeHHOCTH. B NMPOTUBOMNOIIOKHOCTh UM IIPHU HCIIOIB30BAHUHM WUTEPALMOHHBIX METOJOB B XOJE
UTEPalMOHHOI0 IIPOLECCa MATPULIA HE MEHSETCSA, U OHA, €CTECTBEHHO, OCTACTCS Pa3peKEHHOM.
bonbmas 3¢pPexTUBHOCTh UTEPALMOHHBIX METOAOB IO CPAaBHEHUIO C MPSAMBIMU METOJIaMU TECHO
CBSI3aHHA C BO3MOYKHOCTBIO CYLIECTBEHHOI'O UCIIOJI30BAHUS PA3PEKEHHOCTH MATPHIL.

COJAEPKAHUE PABOTHDI:
1. IlomyuuTs BapuaHT y npernoaaBaTes.
2. BBINOIHUTH 3a1aHUS COTVIACHO CBOEMY BapHaHTY.

INOCJIEAOBATEJIBHOCTD BBIIIOJIHEHUS PABOTDI:
N3yunTh MaTepua JeKIHH.

O3HaKOMMTBCS C 3aJJaHUSIMU IPAKTUYECKON paboThI.
BrinonHuTs 3a1aHus.

OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

Od¢opMuTh OTUET MO NPOAETAHHON padoTe.

Nk W=

3AJAHUSA JJI BBITIOJIHEHU S :
3ananme 1. Pemmth cucteMy TUHEHHBIX aareOpandecKux ypaBHEHHH MeToioM ['aycca:

L8x, +2,7x, +4x;, +3x, =18,5 2%, +3x, —x; +x,=-3

= =

= 0,5x, —x, +2x,+x,=6 = 3x, —x, +2x; +4x, =8

2 | |3.6x +4x,+0.9x, - 2x, =63 = X, +x, +3x,—2x, =6

z X, —3x,+2,5x, +4x, =15 é — X, +2x,+3x,+5x, =3
2x,+7x, +3x;+x, =5 3x, +x, —x;+x, =2

= X, +3x, +5x;,—2x, =3 = =3x, +x;+2x, =1

] ]

§ X, +5x, —9x;, +8x, =1 § X, +2x,+3x, =3

3 5x, +18x, +4x, +5x, =12 2 —x; +2x, —3x; —3x, =4

2x, =3x, +3x, +2x, -3=0

10x, +3x, +6x, +2x, = 55,1 6x1 9x2 2x3 4 o

z 3,5x, +2x, —x, +4x, =218 z I

=} C2x,—3x,+4x,+x, =56 = 10x, +3x, —3x; —2x,-3=0

< < —

E | [3x+44x, + 720, + 1, =2534 2 8x, +6x, +x; +3x, +7=0
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(-1 2 5 4 (2 4 -1 5
= 0 -1 3 4 = 0 2 4 -3
= 2 2 6 -4 g 3.0 4 5
g 1 0 2 4 g 5 7 8 9
(o] -

(2 -2 3 -4 (4 2 7 -5
= 4 0 1 2 = 10 6 4 1
= 3.5 6 -2 g 1 5 -39
5 1 -3 0 4 g 8 7 5 4
en Y
] (-4 1 -2 3 ) ] (-1 3 -3 0 )
= 2 1 -1 0 = 4 2 3 5
= -2 3 5 4 =) -5 1 -10
3 -4 1 -1 2 ] 3 2 3 -3 0 |
< Y-
- (2 -2 3 1 - (3 -3 2 -4)
= 0 2 3 5 = 1 -1 0 2
z, -4 1 -1 =2 2 -2 1 0 -1
= L0 -3 5 4 3 L6 4 -3 5 ]
g Y

3aganue 4. Pemuth cucteMy JIMHEMHBIX anreOpaMuyeckuX YpaBHEHUM METOJaMU HUTepaluuil u

3eiinens. CpaBHUTH [10JTy4eHHbIE pe3yibTaThl. [IpoBepUTh pe3ysibTaThl II0OBIM TOYHBIM METOIOM:

15x, +2x, +3x; +x, =15 30x, —2x, +5x; +7x, =5

18 % —15x, +2x, +3x, =14 2g. | 2% +30x, +10x; +x, =5

x, —4x, +15x, +4x, =16 x, +4x, +30x; +3x, =2

2x, +8x, +x, —15x, =11 2x, +8x, +6x, +30x, =11

20x, +3x, +4x; +8x, =60

3 B. 7x, +20x, —3x; +5x, =25

—3x,+x, +20x, —x, =6

—X, — X, +4x; +20x, =24
20x, - x, +5x, +7x, =5 15x, +3x, +4x, +8x, = 60

4B, |2x+20x, +10x,+x,=-5 §g. )% +15x, =3x; +5x, =25
x, +4x, +20x, +3x, =2 =3x, +x, +15x; —x, =6

2x, +8x, +6x; +20x, =—11 —2x, +x, +3x; +15x, =11

15x, +2x, +3x; +x, =15

x; —15x, +2x, +3x, =14

6 B.
x, —4x, +15x, +4x, =16
2x, +8x, +x; —15x, =11
10x, — x, +2x, +3x, =18 15x, —3x, +2x; +x, =3
7 B. x; +10x, —2x; +x,=-14 g g —2x, +15x, +4x, +5x, =12
—x, +4x, +10x, +2x, =24 X, —4x, +15x;, = 7x, =-30
3x, +2x, +x;, +10x, =8 —-x, —2x,+7x, —15x, =8
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20x, —=5x, +6x; +x, =0
9B, |—3x+20x,—7x,+5x, =-25
X, —x, +20x; +3x, =6
—4x, +2x, +5x; +20x, =25
30x, +4x, +3x; +x, =3
10x, +30x, —20x; +4x, =6
—12x, +x, +30x, + 6x, = -1
5x; +7x, +8x; +30x, =19

10 B.

KOHTPOJIBHBIE BOITPOCBI
1. Kakwue neiictBust B MeTo e ['aycca Ha3pIBAIOT IPSMBIM XO/0M, a KaKue 0OpaTHbIM?
2. Kak nmpoBepuTh NpaBUIILHOCTh HAXOXKACHUS OOpaTHON MaTpHIIbI?

COCTABJIEHME OTYETA

1. Homep u HarMeHOBaHUE MPAKTUYECKOM pabOThI

2. Uenb paboTsl

3. Homep BbInoaHsIEMOr0 3a/1aHus ¥ NOAPoOHOE oopmiieHne

HTor padoThl: OTYET C pEIICHHEM, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI, 3aIlUTA

IIpakTnueckas padora Ne 5

HEJb: 3akpenuTh HaBbIKM COCTABJICHUS HMHTEPHOJALMOHHBIX MHOTOYJICHOB
Jlarpanka, mocTpoeHus KyOM4eCKOTo CIIaiiHA.

KPATKHUE TEOPETHYECKHUE CBEJIEHUS:

3aaya MHTEPIOIUPOBAHUS COCTOUT B TOM, YTOOBI IO 3HaUYE€HUAM (PpyHKIMHU f(X) B HEKOTOPBIX
TOYKaX OTPE3Ka BOCCTAHOBUTH €€ 3HAUECHMSI B OCTAJIBHBIX TOUKAX OTPE3Ka.

Cy1iecTByeT HECKOJBKO MOIX00B K PEIICHUIO 3a/1a4 UHTEPIOJISAILUY.

1. Meton Jlarpanxa. OcHOBHas Ujest 3TOr0 METOJIa COCTOUT B TOM, YTOOBI, MPEXKIE BCETO,
HaTH MHOTOYIEH, KOTOPbIA MPUHUMAET 3HaueHHEe | B OOHOMN y3510BOM TOouke M 0 BO BCEX APYTHX.
Jlerko BUAETH, YTO DYyHKIIUS

Li(x) = (X = X)(X= X5)...(X = X;_)(X = X, 4)...(X = X, 1)
(X = X)) (% = Xg) .. (X = Xi_ ) (X = X q) - (5 = Xniq)

ABIIIETCS TPeOyeMbIM MHOTOYJIEHOM CTEIEHU n; OH paBeH 1, ecnu x=Xj u 0, Korga X=xi, i#j.
Muorounen Lj(x)-yj npuHUMaeT 3HauYeHH Yi B 1-i y3710BOil Touke U paBeH () BO BCeX APYrux
y(x)= /Z:;LJ(X)y,

y3nax. M3 aToro ciemyer, 4To €CTh MHOTOWIEH CTEMEHU N, MPOXOASIINiA uepe3 nt+1 Touky (Xi,

Vi).

2. Meton HeroToHa (MeTon pa3fenéHHBIX pa3HOCTEW). DTOT METOJ IO3BOJISIET INOJIYYUTh
anMpoOKCUMUPYIOIINE 3HaueHHs (YHKIUH Oe3 MOCTPOEHHsS B SIBHOM BHUJE anlpPOKCHMHUPYIONIETO
noiauHOMa. B pesynbrare moimydaem (opMyiy JUIS TOJTMHOMA Pn, anmpoKCHMHUPYOIYIO (yHKIHIO
f(x):

P(x)=P(x0)+(x-x0)P(x0,X1)H(x-X0)(x-X1)P(X0,X1,X2)+...+(X-X0)(X-X1)...(X-Xn)P(X0,X1,...,Xn);

1. o P(x,) - P(x,) — Pa3/IENIEHHas pasHOCTb 1-T0 MOpsKa;
(X5 %1) = W
o0 = P(Xo,X,) — P(X;,X,) — PA3IENEHHAs PA3HOCTb 2-TO MOPAIKA M T.JI.
Xp = Xz

3nauenHus Pn(X) B y371aX COBMAIAIOT cO 3HaAUYCHUSIMH f(X)
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COJAEPKAHUE PABOTHDI:
1. TlomyuuTh BapuaHT y IpenoaaBaTes.
2. BbINOAHMUTE 334aHUS COTTIACHO CBOEMY BapHAHTY

IOCJIEAOBATEJIBHOCTD BBIIIOJIHEHUS PABOTDI:
2. WM3yunTh MaTepuan JEKIHUH.

O3HaKOMUTKCS C 3aJaHUAMU IPAKTUUECKOI pabOThI.

N3yunTh METOANYECKUE YKA3aHUS.

BrinonuuTs 3aganus.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

OdopmuTh OTYET IO IPOIETAHHON paboTe.

Nownkw

3AJAHUA 1)1 BBIITOJIHEHU A :
1. Tlo naHHo¥# Ta0aMIlEe IOCTPOUTHh HHTEPIOJSILIMOHHBIN MHOTOWIeH Jlarpanxa.

BapuanTt 1 Bapmuanr 4 Bapuant 7 Bapmuant 10
x (-1 |0 3 x |7 9 1 x |2 |-1 |2 X -1 (1,5
3
y |3 [5 2 y [2 2 |3 y |4 9 1 y 4 -7
Bapuanr 2 Bapuanr S Bapuant 8
X |2 3 5 x |3 |1 |3 X |2 4 5
y |4 1 7 y |7 -1 14 Y |9 -3 |6
Bapuanr 3 Bapuanr 6 Bapuant 9
x |0 2 3 X 1 2 4 X -4 |2 |0
y [-1 [4 |2 y |-3 |-7T |2 y 2 8 5
2. Haiitu npubimkeHHOe 3HaUYeHHE (DYHKITMU B YKa3aHHOM TOYKE.
Bapuanr 1
x | 0,43 0,48 0,55 0,62 0,7 0,75
y | 1,63597 |1,73234 | 1,87686 | 2,03345 |2,22846 | 2,35973
arg=0,702
Bapuanr 2
x | 0,02 0,08 0,12 0,17 0,23 0,3
y | 1,02316 | 1,0959 1,14725 | 1,21483 | 1,3012 1,40976
arg=0,102
Bapuanr 3
x | 0,35 0,41 0,47 0,51 0,56 0,64
y | 2,73951 | 2,3008 1,96864 | 1,78776 | 1,59502 | 1,3431
arg=0,526
Bapuanr 4
x | 0,41 0,46 0,52 0,6 0,65 0,72
y | 2,57418 | 2,32513 | 2,09336 | 1,86203 | 1,74926 | 1,62098
arg=0,616
Bapuanr S
x | 0,68 0,73 0,8 0,88 0,93 0,99
y | 0,80866 | 0,89492 | 1,02964 | 1,20966 | 1,34087 | 1,52368
arg=0,896
BapuanT 6
x | 0,11 0,15 0,21 0,29 0,35 0,4
y [9,05421 | 6,61659 | 4,6917 3,35106 | 2,73951 | 2,36522
arg=0,314
Bapuanr 7
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X

0,43

0,48

0,55

0,62

0,7

0,75

y

1,63597

1,73234

1,87686

2,03345

2,22846

2,35973

arg=0,512
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3.

Bapuanr 8
x | 0,02 0,08 0,12 0,17 0,23 0,3
y | 1,02316 | 1,0959 1,14725 | 1,21483 | 1,3012 1,40976
arg=0,114

Bapuanr 9
x | 0,35 0,41 0,47 0,51 0,56 0,64
y | 2,73951 | 2,3008 1,96864 | 1,78776 | 1,59502 | 1,3431
arg=0,453

Bapuant 10
x | 0,41 0,46 0,52 0,6 0,65 0,72
y | 2,57418 | 2,32513 | 2,09336 | 1,86203 | 1,74926 | 1,62098
arg=0,478

[TocTpouTs smnupudecKkyto Gopmyiy ais GyHKIUH Y, 3aJaHHON TaOJIUIIEeH (BOCIIONH30BATHCS
MHTEPHOJBSIIMOHHON popmyiioit HeloToHa):

1

2

3

4

5

6

7

8

9

1,1

0,048809

0,065602

0,235622

2,024114

3,024114

0,45119

3,124114

2,624114

3,624114

1,2

0,095445

0,129243

0,285172

2,046635

3,046635

0,40455

3,146635

2,646635

3,646635

1,3

0,140175

0,191138

0,337167

2,06779

3,06779

0,35982

3,16779

2,66779

3,66779

14

0,183216

0,251465

0,391022

2,087757

3,087757

0,31678

3,187757

2,687757

3,687757

1,5

0,224745

0,310371

0,446254

2,106682

3,106682

0,27526

3,206682

2,706682

3,706682

1,6

0,264911

0,367981

0,502475

2,124683

3,124683

0,23509

3,224683

2,724683

3,724683

1. TIoHATHE HHTEPIIOJISLIMH.

KOHTPOJIBHBIE BOITPOCBI

2. Otimune HHTCPHOJLAINHA OT SKCTPAIIOJIAINH.

COCTABJIEHHME OTYETA
1. Homep u HarMeHOBaHUE MPAaKTUYECKOM pabOThI

2. lens paboThl
3. Homep BbInoHsIEMOr0 3a/1aHus ¥ MOAPOoOHOE oopmiieHne

Hror paﬁoTM: OTYCT C PCIICHUCM, OTBCTHI HAa KOHTPOJIbHBIC BOIIPOCHI, 3aIllATa
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IIpakTyeckas padora Ne 6

HEJIb: 3akpenuTh HaBbIKM COCTABICHHUS HMHTEPIOISLMOHHBIX MHOTOYJICHOB
CIUTAHaAMMU.

KPATKME TEOPETUYECKHUE CBEJIEHUA:

3amaua UHTEPIIONIUPOBAHUS COCTOUT B TOM, YTOOBI 1O 3HAYEeHUSM (YHKIUH f(X) B HEKOTOPBIX
TOUYKaX OTPE3Ka BOCCTAHOBUTh €€ 3HAYEHUS B OCTAJIbHBIX TOUKAX OTPE3Ka.

Cnaatin-annpoxcumayus. CrimaitHoM Ha3bIBaeTcs (QYHKIHS, KOTOpas BMECTE C HECKOJIbKUMU
IIPOM3BOJIHBIMU HENIpepbIBHA Ha OTpe3Ke [a, b], a Ha Ka)KA0M 4acCTHOM MHTEpBaje 3TOro oTpe3ka [Xi,
Xi+1] B OTACIBHOCTH SBIISIOTCS HEKOTOPHIM MHOTOYJICHOM HEBBICOKOH cTereHH. OOBIYHO MPUMEHSIOT
KyOMYecKHi CIUIaiiH, TO €CTb Ha KaXIOM JIOKaJbHOM HHTepBajie (QYHKIMsS NpHOIMKaeTcs K
MOJIMHOMY 3-I0 MOPSAJIKA.

KyOunueckuii crijaiiH Ha OTpe3Ke [Xi, Xi+1] IMEET BU:

5, = G m ) Qlrmx)vh) (o) (2, —x)+h)

’ K ' K
COAEPXAHMUE PABOTDI:
1. ITosyuuTs BapuaHT y IIPENo1aBaTelIs.
2. BbINOIHMUTH 337jaHUS COTJIACHO CBOEMY BapHAHTY

MNOCJIEAOBATEJIBHOCTD BBIIIOJIHEHUS PABOTDI:
N3y4uuth MaTepua JIEKIHH.

O3HaKOMUTBCS C 3aJaHUSIMU IPAKTUYECKOU PabOTHI.
N3y4uTh METOINYECKUE YKA3aHUS.

BrITOTHUTS 3a1aHUS.

5. OdopMuTh OTUET 10 MPOETaHHOI pabdoTe.

3AAHUSA 1151 BBITTIOJIHEHU S :
1. IlocTpouTth KyOH4YecKHuil cnIaiin A1 pyHKOMNU:
1 B. y=cos x, n=5, [0,57/2]
2 B. y=3%, x0=-1, x1=0, x2=1.
3 B. y=tg X, n=4, [0,27]
4 B. y=sin2x, n=6, [0,37]
5 B. y=-cos X, n=5, [0,57/2]
6 B. y=c0s2x, n=4, [0,2n]
7 B. y=4*, x0=-1, x1=0, x2=1
8 B. y=(1/2)%, x0=-1, x1=0, x2=1
98. y=1/2sinx, n=4, [0,2x]
10 B. y=ctgx, n=6, [0,3n]
2. MocTponTh rpaduKu AJisl KAXKAOT0 BIAa HHTEPNOJIMPOBAHUS (PYHKIHH.

KOHTPOJIBHBIE BOITPOCBI
1. Yro Ha3wpIBaeTcCs, CIIalHOM?
2. Kak BBITIOJIHSIETCS TOCTPOCHUE KyOMYECKOTO CIUTaifHA?
COCTABJIEHHUE OTYETA
1. Homep n HanMeHOBaHUE TPAKTUYECKON PAOOTHI
2. llenb paboTsl
3. Homep BBINONHAEMOTO 3a7aHusI U TOAPOOHOE 0hOpMIICHHE

fi+1 + (xm - xh)j (x —X ) m, + (x - );(Zx —Xin )mm

el

Hror paﬁoTLI: OT4YCT C PCHICHUCM, OTBCTEI HAa KOHTPOJIbHBIC BOIIPOCEHI, 3alllUTa
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IIpakTnyeckas padora Ne 7

HEJIb: 3akpenuTh HaBbIKM pEHICHUS OOBIKHOBEHHBIX AU(depeHIranbHbIX
YpaBHEHUH PA3TMUYHBIMU METOIAMH.

KPATKHUE TEOPETUYECKUE CBEJAEHUSI:

Pemmmte nuddepenimansaoe ypaBHeHue y=f(x,y) (1) 4HCIEHHBIM METOIOM - 3HAUMT s
3aJJaHHOM TOCIIEOBATENIFHOCTH APTyMEHTOB X0, XI..., Xn U YHCJIA Yo, HE ompenesss (QyHKIHIO
y=F(x), HailTu Takue 3HaYEHUS Y1, Y2,..., ¥n, 4TO Yi=F(Xi)(i=1,2,..., n) u F(xo0)=yo.

Bennunna h=xk-Xk-1 Ha3bIBaeTCs IIaroM HHTETPUPOBAHMUS.

Memoo Diinepa OTHOCUTBCS K YHMCIEHHBIM METOJaM, JAIOIIMM PEIICHHE B BHJE TaOJHUIIBI
MPHUOIMKEHHBIX 3HAYCHUH HCKOMOM PYHKIHH y(X).

PexyppenTHbie popmyiiel MmeToa Ditepa:

Y1 =yxtoxh

Xk+1=Xk+h

ax=f(Xk+h2, yktHf(Xk, Yr)h/2)

Vk=Yk-1Hf(Xk-1,yk-1)h

CHayvasna BBIYMCIISIOT BCIIOMOTATENIbHBIE 3HAUEHUSI HICKOMOW (DYHKIIHH yx+1/2 B TOUKAX Xx+1/2,
3aTeM HaXOJAT 3HayeHHe NpaBoil yactu ypasHeHus (1) B cpenmeil Touke y'k+12=f(Xk+1/2, Yk+12) U
OTIPENIEIISIIOT Yictl.

J1J1s1 OIIeHKHU TOTPELIHOCTH B TOYKE Xk IPOBOAST BHIYMCIECHUS Yk C IIArOM h, 3aTeM c marom
2h u GepyT 1/3 pa3HUIBI 3TUX 3HAYCHUN:

|y -y (x)[=1/3(yx-yw),

rze y(x)-tounoe penieHre AuddepeHnnanbHOro ypaBHeHHs.

Memoo Pynee—Kymma 2-20 nopsioka. COCTOUT B MOCJIEIOBATEIBHBIX pacdeTax 1mo Gopmysiam

kl :f(xm’ym)
k, :f(xm +h,y, +hk1)

h
Yot = Vo +5(k1 +k2)

HauWHas ¢ TOYKH (X0, Vo).
Meton Pynre-KyTra 2-ro nopsjka MMeeT NOTrPeIHoCTh nopsaka k#’.
Memoo Pynee—Kymma 4-20 nopsaoxka. COCTOUT B TIOCJIENOBATENbHBIX pacdeTrax IIo
dbopmynam:
kl = f(xm b ym )

h h
k, = +—,y, +—k
2 f(xm 2 ym 2 lj

Y1 =V +%(k1 +2k, + 2k, +k4)
HAYMHAs ¢ TOYKH (X0, Vo).

Meroxa Pyrre—Kytra 4-ro nopsiaka uMeeT norpenHocTs nopsaka kh’

COJAEPKAHUE PABOTHDI:

1. TlomyuuTh BapHaHThI 3aJaHUN y IIperolaBaTes.

2. Pemmrts muddepeHnmanbHOEe ypaBHEHHE METOAOM Diinepa W meroaoMm Pynre-Kyrra 4-ro
nopsiaka (n=5).
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3. OnpeaenuTs NOTPEUIHOCTH BEIYUCIICHUN.

[HOCJIEAOBATEJIbHOCTD BbIITOJIHEHW A PABOTDI:

1. HM3yuuTh MaTepuan JCKIUH.
2. O3HaKOMUTHCS C 33AaHUSIMHU TIPAKTHYECKOI PadOTHI.
3. U3y4uTh METOAMYECCKUE YKA3AHHUS.
4. BpIIOTHUTE 3a1aHUS.
5. OdopMuTh OTYET 110 NpOJIeTaHHON paboTe.
SAJJAHU A IS BBITIOJIHEHW A
Ne v Ne
paBHEHHE VYpaBHeHue
BapUaHTa BapuaHTa
I y=x+2,y0)=1 2 y=e", y0)l
2 +
Xy -y XY -
3 y=xz_—,y(1)=1 4 Y x_y,Y(l) 0
5 vy 6 y="2 y1)=0
X X + y’
7 y':[‘ﬂ, y(0)=s 8 Y=y +3, y0)3
9 y=2'+y, y0)3 10 y=e"+1, y(0)=0
1 y=+2°, y(0)=0 12 y=x'y +x*, y(1)=0
2
13 y=x+ , y(0)=1 14 Yy Y 0)=1
x*+1 Y x—l’Y()
Ly . COS X
15 V= , y)=1 16 y= , y(1)=1
Yy tx X
17 y="+y", yO)=I 18 y="+y", y0O)l
19 y=-y", yO)=I 20 y="+y", y0)0
21 y=x+y", y0)=0 22 y=x-y', y0O)I
5|yl vy T R e (U
X x“+1
o1 o1
25 y=—, y@)=l 26 y= , y(0)=1
Inx xty
27 y=e", y0)l 28 y=r-x', yO)l
29 y=3x" -y, y()=I 30 y=x'+2", y0)I
KOHTPOJIBHBIE BOITPOCHI
1. Kakoe pemenune auddepeHInanbHOTO ypaBHEHHS Has3bpiBaloT oOmuM pemeHneMm? Kakoe —
YaCTHBIM?

2. B uem npuHnMnuansHOE OTIWYUE METOIOB Ditniepa u Pynre-Kyrtra?
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3. Kaxk BbIUMCIUTH MOTPEIIHOCTH BBIYUCICHUN IPU IPUMEHEHUH MeToIoM Ditniepa u Pynre-Kyrra?
COCTABJIEHUME OTYETA
1. Homep u HauMeHOBaHUE MPAKTHUECKOW PabOThI

2. Uenb paboTsl
3. Homep BBINOJIHAEMOrO 337aHus U IOAPOOHOE 0opMIIeHUE

Hror paﬁoTbI: OTYCT C PCHICHUCM, OTBCTBI Ha KOHTPOJIbHBIC BOIIPOCHI, 3allIUTa
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4. ”THOOPMAIIMOHHOE OBECIIEHEHHUE
INPAKTHUYECKHUX PABOT

4.1 IleuaTHbIe H31AHUA:

OcHoOBHBIE:

O-1. 1.bhpeorcnes, P. B. Memoowt u cpeocmea npoekmupo8anusi UHGOPMAYUOHHBIX
cucmem u mextonocui: yueonoe nocooue / P. B. bpeocnes. — Kpachospck: CDY,
2021. — 216 c.

JdonoHuTeAbHbBIE:

I-1. Konoaes B./I. Yucnenvie memoowvl u npocpammuposanue: yuebHoe nocooue /
1100 peo. JI. I'. I'acapunoii. - M.: "@OPYM": HHO®PA-M, 2009. - 328c.

4.2 JJIeKTpOHHBbIE U31aHNA (IJTEKTPOHHbIE PEeCYPChI)

1 Eounoe okno docmyna K 00ueobpazo8amenbHbim pecypcam — INeKmpoHHAs
oubauomeka [Inekmponnwiil pecypc]. Peoxcum oocmyna: http//window.edu.ru/window
2. 1.Bbpeoxcrnes, P. B. Memoowt u cpedcmea npoexmupo8auusi UHGOPMAYUOHHBIX
cucmem u mexuono2uil: yueonoe nocooue / P. B. bpesxcnes. — Kpacnosapck: CDY,
2021. — 216 c./ U] Axaodemus, 2021., 25 nooknouenuii
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5. JJUCT U3MEHEHUM U JIONIOJJTHEHU, BHECEHHBIX B
METOAUYECKHUE YKA3ZAHUA

Ne H3MCHCHHUSA, 1aTAa BHECCHHUS, Ne CTpaHMUIIbl ¢ UBMECHCHUEM

Bru1o CraJjo

OcHoBaHue:

IMognuce, JINIA, BHECIIET0 U3MCHCHUSA
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