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1.HOACHUTEJBHASA 3AIINCKA
Meroauyeckre yKazaHusi 10 TNPAKTUUYECKUM 3aHATUSIM y4eOHOW JUCHMIUIMHBI
«YucjieHHbIE METOAbI» COCTaBIICHbI B COOTBETCTBMHU C y4e€OHBIM IUIAHOM M pabouei
MpOorpamMMbl JUCHMIUIMHBI 110 cnienuanbHocT 09.02.07 Hngpopmauuonnsvie cucmemol u
npozpammupoeanue
Ilens mnpoBeneHUsT NPAKTUYSCKUX 3aHATHH: (OPMHUPOBAHUE TMPAKTHIECKUX
yMEHUH, HEOOXOIMMBIX B MOCEAYIONIEH MPOPECCHOHAIILHON U YUeOHOU IeATeTbHOCTH.
Meronnueckue yka3aHUsl MPAKTHUYECKUX 3aHSITHH SBISIOTCS YacThIO y4eOHO-
METOIMYECKOr0 KOMIIJIEKCa MO y4eOHOM AUCIUIUINHE U COIepKAaT:
- TeMy 3aHATHS (COTJIACHO TEMAaTUYECKOMY IJIaHy Y4eOHON JUCIUIUIMHBI);
- IIeJIb;
- obopynoBanue (Marepualbl, MpPOrpaMMHOE OOecHeYeHue, OCHAIICHHUE,
pa3aTOYHbIN MaTepual u Jp.);
- METOJMYECKHE YKazaHusl (M3y4YUTh KPAaTKUM TEOPETHUYECKUM Marepual 1o
TEeM€ MPAKTUYECKOTO 3aHSITHS);
- XOJI BBITIOJIHEHHS];
- ¢opmy oTyeTa.
B pesynbTaTe BBINOIHEHUS MOJHOTO 00beMa 3alaHUM MPAKTHUECKUX 3aHSATHI
CTYJEHT JIOJIKEH:
ba3oBasi yacrtp
B pe3ynbrate 0CBOCHUS JUCHUIUIUHBI CTYAEHT JOJIKEH 3HATD:
- METOJIbl XPAHEHUS YUCET B MaMSITH 3JIEKTPOHHO-BBIYUCIUTENHHON MAlIUHEI (J1aiee —
DOBM) u neiicTBUS HAJ HUMHU, OLIEHKY TOYHOCTH BBIYUCIICHUI;
- METOJIbl PEIICHUSI OCHOBHBIX MATEMAaTHUUECKUX 3aJ1a4 — UHTETPUPOBAHUS,
nuddepeHupoBans, pelIeHNs JIMHEHHBIX U TPAHCIICHACHTHBIX YPABHEHUN U CUCTEM
ypaBHEHU ¢ momMonpio 9BM.
B pesynbraTte 0CBOCHUS TUCHUILUIMHBI CTYJEHT JOJDKEH YMeTh:
- UCTIOJIb30BaTh OCHOBHBIC YHCICHHBIE METO/IbI PEIICHUS] MAaTEMAaTHUYECKUX 3a]1ay4;
- BBIOMPATh ONTUMAIbHBIN YUCIIEHHBIN METOI JJI PEIICHHS TTOCTABICHHOMN 3a]1a4H;
- JlaBaTh MAaT€MaTHYE€CKHUE XapaKTEPUCTUKH TOYHOCTH HCXOJHOW HWHMOpMAIUU U
OIIEHUBATh TOYHOCTb IMOJTYYEHHOTO YUCIECHHOTO PEIICHUS;
- pa3pabarbiBaTh aATOPUTMBI U TPOTPAMMBI /ISl PEIICHUSI BBIYUCIUTEIbHBIX 33/1a4,
YYHUTHIBAaSE HEOOXOUMYIO TOUHOCTH TIOJTy9aeMOro pe3yibTaTa.
BapuaruBHas 4acTb
B pesynbraTte 0CBOCHUS JUCHUIUIUHBI CTYJEHT JOJKEH 3HATD:
- YHUCJICHHBIE METO/IbI PEIICHUS] YPABHEHU;
- METOA Dilnepa;
-meroq Pynre — Kyrra;
- ¢popmynel HetoToHa - KoTeca: MeTo 161 MpsIMOYTOJIbHUKOB, Tpareiui, napadoi;
[Ipyu nmpoBeneHMH TMPAKTUYECKUX  PAOOT MPUMEHSIOTCS — CIEIYIOLIUe
TEXHOJIOTUM M  METOJbl OOy4YeHMs: UYTEHHE C MapKUPOBKOH, «PUILIOOHY,
nH(OPMAITMOHHBIE TEXHOJIOTUN, MEHTAIBHBIC KapThI U T.]I.




O11eHKA BBINOJHEHUS] MPAKTUYECKUX 3aHATHH
«OTIMYHO» - TEOPETHYECKOE COJEpKaHUE Kypca OCBOEHO ITOJIHOCTHIO, 0e3
npoOesioB, yMeHusi c()OPMUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPaMMON yueOHbBIE
3aJJaHus BBITTOJIHEHBI, KAYECTBO WX BBITOJIHEHHUS OIICHEHO BBICOKO.

«XO0pomio» - TEOPETHUYECKOE COJECpP)KaHWE Kypca OCBOCHO TOJHOCTBIO, 0e3
po0esIoB, HEKOTOPhIE YMEHHS C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
porpamMMoi yueOHbIC 3aJJaHus BBIMOJTHEHBI, HEKOTOPBIC BUBI 3aJJaHUI BBITIOJIHEHBI C
OIIMOKAMH.

«Y10BJIETBOPUTEJIBHO» - TEOPETUYECKOE COJIEpPKaHHE Kypca OCBOCHO
JaCTHYHO, HO TIPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE YMEHUS
paboOTBl ¢ OCBOCHHBIM MAaTEpPHAJIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIHHCTBO
MPETYCMOTPEHHBIX TIPOTPAMMON 00yUYeHUS yIeOHBIX 3aJaHUI BBIMIOJTHEHO, HEKOTOPHIC
13 BBITTOJTHCHHBIX 3aJJaHUI CoJIepKaT OITHOKH.

«HeynoB/1eTBOPUTEJIBLHO» - TEOPETUYECKOE COJCP)KaHHE Kypca HE OCBOECHO,
HEOOXOJMMBIC YMEHHS HE Cc(QOpMUPOBaHBI, BBHINOJHEHHBIC YYCOHBIC 3aTaHUs
cojiepKar rpyOblie OmMOKH.

B cooTBercTBUU ¢ yueOHBIM IUIAHOM W pabouell MporpamMmbl JHCIUATIINHBI
«UncseHHble MeTOAbD» Ha TMPAKTHYECKHE (JTaOOpaTOpHbBIC) 3aHATHS OTBOAMUTCS_18
YacoB.

2. IEPEYEHDb NPAKTUYECKHMX 3AHATHUI

Ne Tema npakTHYeCKUX 3aHATHHI KoanuectBo
n/n 4acoB
1 | IpakTnyeckoe 3anaTHEeN: 1 4

Brruncienue norpenHocTei pe3yabTaToB apupMEeTHIeCKUX JIeHCTBUNA Hall
npUOIMKEHHBIMH YUCIIAMHU.

2 | IIpakTuyeckoe 3aHATHEN? 2 2
Pemenue anredpanyeckux U TPaHCLIEHAEHTHBIX YPAaBHEHUIM METOJI0M
IIOJIOBUHHOI'O JIEJICHUS U METOJOM UTEpaLUil.

3 | IIpakTHyeckoe 3anaTHEeN: 3 2
Pemenune anre6pandeckux U TPAHCIICHACHTHBIX YPaBHEHUH METOJIaMH XOPJI U
KacaTeJIbHbIX.

4 | IlpakTuyeckoe 3ansaTueNe 4 4
Pemennie cucteM JIMHEHHBIX YpaBHEHUH NMPUOIMKEHHBIMU METOJAMH.
5 | lIpakTuyeckoe 3ansaTHEeN? 5 2

CocraBrneHre HHTEPIOIAIUOHHBIX Gopmyn Jlarpanxka, HeroToHa, HAXOXKIEHNE
WHTEPHOJIIIIMOHHBIX MHOTOYJICHOB CIUTAHAMMU.

6 | IlpakTuyeckoe 3ansaTueNe 6 2
BrIunciienne MHTErpajoB METOJaMH YHCICHHOTO HHTETPUPOBAHUSI.

7 | lIpakTuyeckoe 3anaTueNe 7 2
[IpuMeHeHre YMCICHHBIX METOIOB [T pemeHus qudQepeHraibHbIX
YpaBHEHUH.

3. COIEP)KAHUE NPAKTUYECKUX 3AHATUI
IIpakTHuyeckoe 3anaTHeNe 1
Tema: BpruncieHue MOrpeniHOCTed pe3yJbTaToB apu(PMETHYECKUX IEHCTBUN Haj
NPUOIMKEHHBIMU YUCIIAMHU.




Heab: HayuyuThCS BBINOJHATH apUPMETUUECKUE JACUCTBUS C MNPUOIMKEHHBIMU
YHUCJIAMHU; BBIYHUCIIATE ITOTPEIIHOCTH ITOJYUYEHHBIX PE3YJILTATOB.
Oob6opynoBanme: TeTpaib, pyyka
MCTOHI/I‘ICCKI/IC YKa3aHusA: O3HAKOMUTHCA C Teopneﬁ, BBITIOJIHUTD 3a4aHUA
X0/ BbINOJIHEHUSA:
KPATKUE TEOPETUYECKWE CBEJEHUW:

Ipubnusicennoe uucno 3amMeHsieT COOOW YHCIO TOYHOE, KOTOPOE dallle BCEro OCTaeTcs
HEU3BECTHBIM.

Bepnoii yughpoii Ha3pIBaIOT TaKyl0, IMOTPEIIHOCTh KOTOPOW HE TMPEBBIMIAECT ITOJIOBUHBI
eIMHUILIBI CIEAYIOIIEro pa3psaa.

Comnumenvras yughpa — 310 nudpa, ciemyromas 3a BEPHOM.

3nauawumu yugpamu ITAHHOTO 4YHWCIIa Ha3biBalOT LU(PBI, HAaYMHAs C TEpPBOIl clieBa,
OTJIIMYHOMU OT HYJIsI, U KOHYAsI MTOCIIEIHEH, 32 TOYHOCTh KOTOPOH €Ille MOKHO ITOPYYUTHCS.

Iozcpewinocmoio A, npubnudiceHHo20 3Hauenus a 4ucia X Ha3bIBae€TCsl Pa3HOCTh A =x—a,
a MOJYJIb 3TOM MOTPEITHOCTHIO HA3BIBACTCS aOCOIOMHOL NOSPEULHOCTIBIO.

Ecmu A, >0, 10 a B3sTO ¢ HepocTatkoM. Ecan A, <0, To a B3TO ¢ U30BITKOM.

I'panuyeii nocpewHocmu NPUOIUNCEHHO20 3HAYEHUs 4 YUCAA X Ha3bIBAEGTCS BCSIKOE
HEOTPHULIATENLHOE YUCIO /1, , KOTOPOE HE MEHbIIIE MOJYJIsl HOIPEITHOCTH: |Aa| <h,.

TOBOPAT, 4TO NPUOIMKCHHE a NPUOIMKACT YHCIO X C TOUHOCTBIO 10 &, , eci |x —a|<h,,
a—h,<x<a+h,x=ath,.

OmnocumenvHoti noecpeutHocmuvio HpI/I6J'II/I)KeHHOFO 3HAYCHHUA a 4YHClIa X Ha3bIBACTCA
OTHOIICHHEC

a

A
w, =—=,a#0.
a

. 1 X
Ksaopamuwiii kopens 13 TPUOTMIKEHHOTO YHCIIa BRIYUCISICTCS TI0 (hopMmyJie: Jx = 5 a+—1|,

a
IDICS az\/;.

" 1 X
Obwas ¢gopmynra s BBIYUCIECHHS KOPHS N-OH CTENCHH: 1fx :—[(n—l)a+—:|, rae
n

n—1
az%.

a
HpuMeanue.' BLINOIHUMDb 3A0AHUS CO2TIACHO ceoemy eapuanmy

MOCJIEIOBATEJIBHOCTD BBIIIOJTHEHUSA PABOTDbI:
N3yunTh MaTepuan JeKIH1H.
O3HAaKOMUTHCS C 33JaHUSIMH MPAKTUIECKOU PabOTHI.
BrimmonHuTE 3amaHusl.
OdopMUTh OTUET MO TIPOAETAHHON paboTe.
3AJAHUSA IJ15 BBITIOJTHEHU A :
3ATAHMUE 1 Bpuuciuth CyMMY C YKa3aHHBIM YUCJIOM BEPHBIX JIECATUYHBIX U 3alaCHBIX 3HAKOB.

balbad S

Bap. CymmMma Bepn. | 3an. | Bap. Cymma BepH. 3amn.
nec. | 3H. IECAT. | 3HAKOB
3H. 3HAKOB
I x:§+%+ 29 ++/43 2 1,2 | VI x:%z-+e1+\/g+\/ﬁ 2 1,2
I x=%+§+\/§+\@ 2 | 2,3| VIl | x=+2z+igl+lge 2 1,2




M | x=rx+e®+/53+410 4 1,2 | VIII x=l\/2+£+ 1 3 1,2
2V2 & 3
v x:1+JZ+1ge+J5 4 1,2 | IX x=e_2+z+L+ 1 3 2,3
2 2 5
% x="tsinl+e” 2 3,4 X x=i+3+\ﬁ 4 2,3
2r & 7
3AJIAHMUE 2 Bprauciuth pa3HOCTh C YKa3aHHBIM YHCIIOM 3HAYaMX nudp.
Bapuant Pa3nocTp 3Havyammx Bapuant Pa3nocth 3Havammx
ungpp ungpp
22
| x="-z 3 VI o E 3
7 T 4
1 2 4 VII yo— L 3
X=7 e /—272_ \/;
11 x=r—¢’ 2 VI x=+10 -z 4
v x =2 —6igl 3 IX le 7 —sin 1 4
15 =
\% x=r -3 2 X ST 5
3AJIAHHUE 3 Haiitn npousBeaeHne NpuOMKEHHBIX uncen (2 crocodamu). OnpeneianTh, CKOIbKO
3HaYaIlMX [P UMEET NPOU3BEACHHE, YKa3aTh BEPHbIC 1 COMHUTENIbHbIE IU(PHI.
Bapuant a b Bapuanrt a b
78,5184 +
I 1,58 £ 0,005 0,973 £ 0,0005 V1 1,109 + 0,0005 0,00005
11 3,77 £ 0,005 1,107 £ 0,005 VII 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 £
+ > + +
\% 0,015 £ 0,0005 0,00005 X 0,15 + 0,005 99,908 + 0,0005

3AJIAHUE 4 BbeuuciauTh U yKa3aTh KOJMYECTBO 3HAYAIUX NUQP B pe3ysbTaTe, €CIA MCXOIHBIE
JaHHbIE — MPUOJIMKEHHBIE YNCIIa, ONPeIeTICHHbIE ¢ TOYHOCTHIO J0 MOJOBHUHBI €MHUIIBI TOCIETHETO

azpsja.
Bapuanr 3ananus Bapuaunrt 3aganus
1 | 0378} | Jooas | %7342: VI | 2.6019¢ | 0586 | &78342:
0,3271 3,015
I (7,542)* | /17,5324 | 6,7 :2,3784 VI (10,1013)2 | /25,607 4’520 ;39 :
m | (5,689 | 19.1805 27’681243 lovim | 04198 | (281198 12’60})329 ’
IV | 01292 | 21,59 25’195235 : IX | (0,5601) | /15,0509 255472(:’47 :
8,92 : 31,560185 :
3 H 2 9
\% (3,586)° | 16,1018 4,5401 X (1,1809) \/18,0011 5,7894
3AJTAHHUE 5 Bpruucnuth ¢ yKa3aHHBIM YHCIIOM 3HAYaIIuX HUQD.
Bap. IIpumep | 3n. n. | Ilpume | 3H. 1. Bap. IIpumep | 3u.1. | IIpumep 3H. 1.
P
I V3,78 6 Y10 5 Vi1 119,807 8 V15 8




[e%e}

II V5,906 vl 128,90

(9]
—_—

5 8
I J11,68 4 $/15 7 VIII J27.59
5 6

9
7 1953
1A% 39,349 1910 IX 37,708 8

\Y J25.694 | 6 14 8 X J48.8193 7 o1

7 BB [ ]

3AIAHHUME 6 Pemuth 3ama4y Ha onpeesieHne abCoMOTHON (OTHOCUTEIBLHOM) MOTPEIIHOCTH.

I B. YKaXuTe OTHOCUTENIBHYIO IOTPELIHOCTb, KOTOpasl MOJIy4MTCS, €CIU 4HuciIo 6,572 3aMEHUTH
YHUCIOM 6,57.

II B. Cropons! napasuienorpamma pasHbl 11 u 12 cM, MeHpmias nuarosnans — 13 cm. B pesynbrate
U3MepeHusl JHUHeWKkol Oonblied 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 PAaJMyCOB, BIIMCAHHON U OIMCAHHOM OKPYXKHOCTEW,
nosiydusu coorBerctBeHHO 4,1 u 12,3 cm. Haiinure oTHOcHUTENbHBIE MOTPEHIHOCTH STHX
npUOIIMKEHUH.

IV B. Ckopocth cBeta B Bakyyme (299792,5 + 0,4) kM/c, a ckopocTh 3ByKa B Bozayxe (331,63 *
0,004) m/c. Uto nzmepeHo ¢ O0IbIIeH TOYHOCTHIO?

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

VI B. Okpyriute yucio 6,87 10 AeCATHIX U HAaWAUTE a0COMIOTHYIO U OTHOCUTEIBHYIO MOTPEIIHOCTb.

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

VIII B. Jloka)kuTe, 4YTO OTHOCUTENbHAS OTPEIIHOCTh MPUOIMKEHHOTO yncia He npeBocxoaut 10%,
€CIIM B €r0 3aIlUCH JIBE 3HaYaIue nudpol.

IX B. JlokaxkuTe, 4TO OTHOCUTENIbHAS MOTPEIIHOCTh MPHUOIMKEHHOTO Yucia He mpeBocxodut 1%,
€CJIM B €r0 3aIlMCU TPU 3Havalue nugpsl.

X B. HalimuTe rpaHuIlsl 3HaYeHUH Tpy3onoabeMHOCcTH aBToMoOmist 'A3-51A, ecnu oHa paBHa 2,5
(£15%) T.

KOHTPOJIBHBIE BOITPOCBI

1. Yro Takoe norpemHocTs?

2. B uem pa3znuia Mexay abCONIOTHON MOTPEIIHOCThIO U OTHOCUTENIBHOMN?

3. Kakum uuciiom sBusieTcs pe3yiabTar IeHCTBHIA ¢ MPUOIMKEHHBIMU YUCIaMU?

4. Tlouemy npu npUOIM>KEHHBIX BBIUUCICHUSIX MOTPEIIHOCTh MOKET HAKaIJIUBATHCS?

COCTABJIEHUME OTHETA

- Homep u HaumMeHOBaHMe MPAKTHYECKOH PadoThI

- lleab padoTsl

- Homep BbINOJIHAEMOT0 321aHUS] U TOAPOOHOE OpopMiIeHHE

dopma 0TYeTA: OTYET C PEIIEHUEM, OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, 3alllATa
IIpakTuyeckoe 3ansaTueNe 2
Tema: Pemenue anreOpanyeckux U TPAHCUEHJCHTHBIX ypaBHEHUH METOJIOM
IIOJIOBUHHOTO JICJICHUSI U METOJ0OM UTEpALUH.
Ieanb: 3akpenuTh HaBBIKU PEUICHUS ypaBHEHUH MPUOIMKCHHBIMA METOaMHU.
Oo0opynoBanue: TeTpaib, pyyka
MeToanvecKkue yKa3aHUs: O3HAKOMUTHCS C TEOPUEH, BBITIOJIHUTD 3a1aHUS
Xo/1 BBINOJTHEHHS:
KPATKUE TEOPETUYECKHUE CBEJEHUS:
UYucno x = x * HazpIBaeTcsa KopHeM ypaBHeHHs f(x) =0, eciu f(x*)=0.
Ecmu gynkuus f(x) ompeneneHa U HeNpepbIBHA HA [a,b] M Ha KOHLAX OTpe3Ka IIPUHUMAET

3HA4YCHUSA PA3HBIX 3HAKOB, TO HA [Cl, b] CYHICCTBYCT XOTA OBI OOVH KOPCHb.

7



[Tpu ompeneneHny NpUOIMKEHHBIX 3HaYEHUI KOpHEW ypaBHEHHUS HEOOXOAMMO PEIIUThH JBE
3a/1auu:

1. Omoenums Kopeub ypasHeHusi — 3HAYUT HAUTH TAKOW WHTEPBaJ, BHYTPU KOTOPOTO
HaXOJIUTCA OAUH U TOJBKO OJIMH KOPEHb JAHHOTO YPABHEHUSI.

2. Ymounums xopens ¢ Hanepen 3aJaHHBIM YUCIIOM BEPHBIX 3HAKOB.

Meto1bl yTOUHEHUSI KOPHEUN

Memoo nonosunno2o oenenus

B ocHoBe meTona JeXUT JeleHHE OTpEe3Ka IIO0MoJIaM, Ha KOTOPOM OINpEeNesieH KOpPEHb
y _a+b

2

ypasHeHus. Uteparmonnas ¢popmyna nmeer ua: x

I'ne

X — HCKOMBIH KOpPEHb YPaBHEHUS

k — uHEeKC NPUOIMIKEHHOTO 3HAYEHUS KOPHS

aub—oTpe3ok [a; b] Ha KOTOpPOM omnpeaeseH KOPEHb YPaBHEHUSI.

Otpesok [a ; b] nemutcs 3aTeM Ha Ba orpeska: [a ; x0T u [x® ; b], 3 KoTopsIX BEIOMpaeTCs
TOT, Ha KOHIIAX KOTOPOTO (DYHKIMS IPUHUMAET 3HAYCHUS PAa3HBIX 3HAKOB.

[Tponecc nenenust NpoJoHKAeTCst 10 TeX Mop, OKa JUIMHA IOCIETHEr0 OTPe3Ka He CTAHET |a—
b| < 2¢ , rae € — TOYHOCTH MPUOTIIKEHUIH.

Memoo npocmoii umepayuu.

Hcxonnoe ypaBuenue f(x)=0 n1omxHo ObITh IpeoOpa30BaHO K BUAY: X=(X)

(k) _ (k=1)
Htepannonnas popmyiia UMeeT BUI; X = ¢(x )
BrinonHeHne utepanuii moBTOPSIOT 1moka He Oynet BoimosiHeHo |x(k) — x(k-1)[ <&
COIEPKAHUE PABOTHI:
1. TlomyuyuTs BapuaHT y npernogaBaTes.
2. BBINOAHUTH 3a/1aHUS COTJIACHO CBOEMY BapHaHTY.
MNOCJIIEAOBATEJIBHOCTD BBIIIOJIHEHUSA PABOTDI:
W3yt MaTepuan JIeKIHH.
O3HAaKOMHUTHCS C 3aJaHUSIMH PAKTUICCKON PabOTHI.
W3y4nTh MeTOINYECKUE YKa3aHUSI.
BeimosnuTe 3a1aHus.
OdopMuUTh OTUET MO TPOAETAHHON padoTe.
3AJAHUSA JJIA BBIIIOJIHEHUSA:
3aganue 1. OTnenuth KOpHHU anreOpanvyeckoro ypaBHEHHUS rpaduuecKuM WIM aHATUTHYECKUM
croco0OM U YTOYHUTH KOPHH METOJIOM NOJIOBUHHOTO neneHus a0 0,01.

Nk v -

Bap. 3aganue Bap. 3aganue

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

1 X -3x%+2,5=0 \% 1 4°-3°+1=0
11 X -xX-2x%+3x=0 | VIII X+3x7+1=0
IV S+1L7X°+1,7=0 IX X+3%+4x+1=0
\% X-2x*+7=0 X 2 +2x%-x-3=0

3aganue 2. OTaenUTh KOPHU TPAHCLIEHJEHTHOTO YpaBHEHHUS rpapuuecKkuM crocoOOM U yTOUHUTh
MHHUMAaJIbHBIA KOPEHb YpaBHEHUSI MeTOJIOM KacaTenbHbIX 70 0,001.

Bapuant 3ananue Bapuant 3aganue
| x-sinx—1=0 VI 1gx=-x
11 5—6x-3=0 VII xtgx=1
m | 2x’-05-3=0| VI 2\/; =3
- 2
0% \/; —15c_3 IX e = (I+x)
\Y X' —sinx=10 X tg x=-x°




3ananue 3. OTnenUTh KOPHU TPAHCIEHAEHTHOTO YpaBHEHHUS TpauyeckuM CIOCOOOM M YTOYHHUTH
MaKCHMaJbHbI KOPEHb ypaBHEHUs MeTo1oM xopa 1o 0,001.

Bapuanrt 3aganue Bapuaunr 3aganue
X3+ 0,1x% + 0,4x —
I 5'ﬁ =X Vi 12=0
11 xlg(x+t))-1=0 \411 sin(x + m) = x?
111 x—2sinx=10 VIII sin 3x =Xx
2 —
v x“—cosx=10 IX \/x tsinx=0
\% 2% = '\/x + 1 X (x—1)2 =sin x
KOHTPOJIBHBIE BOITPOCBI

. Urto Takoe UHTEpBa U30JSALUU KOPHEN?

. ns xakoro Tuna ypaBHEHUM MPUMEHUM METOJ] IOJIOBUHHOTO JCICHHUS?

3. KakoMy yclOBHIO JOJKHA YAOBJIETBOPATh (PYHKIMS HAa HHTEpBajie, €CIM HaM M3BECTHO, UTO
KOpPEHb YPaBHEHUSI HAXOUTCSl HA ’TOM MHTEpBaJie?

4. B yem CXO0XEeCTh METOJIOB XOp/ U KacaTeIbHbIX?

COCTABJIEHUE OTYETA

1. Homep n HanMeHOBaHUE TPAKTUIECKON PAOOTHI

2. Uens paboTbl

3. Homep BbINIOJIIHAEMOTO 3aJaHusI U 1TOAPpoOHOE 0hOpMIICHHE

dopma oT4eTa: OTYET C PELUICHUEM, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI, 3aIlATA
IpakTnueckas padoraNe 3

Tema: Pemenue anreOpandeckux v TPAHCIIEHCHTHBIX YPaBHEHUI METOIaMU XOPJ U

KacCaTeJIbHBIX.

Hennb: 3akpenuTh HABBIKKU PEIICHUS] YPAaBHEHUN MPUOIMKEHHBIMUA METOIaMH.

OobopynoBanme: TeTpaib, pyyka

MeToanvecKkue yKa3aHUsi: 03HAKOMUTHCS C TEOPUEH, BBITTOIHUTD 3a/IaHUS

X0/ BbINOJIHEHUA

N —

KPATKHUE TEOPETUYECKUE CBEJAEHUSI:
Memoo kacamenvuvix (memoo Hetomona)

k
* _ f (x( ))
£
B xadecTBe HaWaIbHOTO MPUOIMKEHUS BRIOUPAETCS Ta U3 TPAHMI] OTpe3Ka [a ; b] Ha KoTopoi
BBITIOJTHSIETCS yenmoBue: f(x)* f''(x) >0

Ureparmonnas popmyia merona Herotona umeer Bu: x“" = x

BhINonHeHKe UTepanuii MOBTOPSIOT Moka He OyzeT BeimonHeHo [x — x& V| <¢
Memoo xopo
y _a*f(b)=b*f(a)
S b)-f(a)
Otpe3ok [a ; b] nenurcs 3atem Ha Ba otpeska: [a ; xM] u [x ; b]. Beibupaercs HOBHIif
OTPE30K, B 3aBUCUMOCTH OT YCJIOBHUS:
— ecmu f(a)>0 n f(x®)>0 umn f(a)<0 u f(x*)<0 To orpesok [x ; b]
— ecmm f(b)>0 u f(x®)>0 mmu f(b)<0 u f(x*)<0 To oTpesoxk [a ; x¥]
BhINoIHeHNE UTepaluii MOBTOPSIOT, MoKa He 6yet BmonHeHo [xM — x*kD| < g
Kombunuposannwiii memoo xopo u kacamenbHviX
MeTtox OCHOBaH Ha TIOCTPOSHHHM CXEMaTH4YecKoro rpaduka (QyHKIUH, ONpeaeIeHHN
HWHTEPBAJIOB €0 MEPECEYCHUs C OChI0 aOCIHCC U MOCIEAYIONMIUM «CKATUEM) ITOTO MHTEpBAIA MPHU

MOMOIIN CTPOUMBIX XOPJ U KacaTeNbHbIX K rpaQUKy 3TO PyHKINU.
COJAEPKAHUE PABOTHDI:

Htepanmonnas popMyia UMeeT BHI: x*



1. TlosyuyuTh BapuaHT y IpenoaaBaTes.

2. BBINOIHUTH 3a/1aHUS COTVIACHO CBOEMY BapHaHTY.

IOCJIEAOBATEJIBHOCTD BBIIIOJIHEHUS PABOTDI:

1. W3yunTs MaTepuan JEKLUU.

O3HaKOMUTHCSA C 3aTaHUSIMU TIPAKTUIECKON PaOOTHI.

N3yunTh METOANYECKUE YKA3AHMUSL.

BoInionnHUTSh 331aHUS.

OdopMuUTh OTUET MO TIPOACTIAHHON padoTe.

3AJAHUA 1)1 BBIIIOJIHEHU A :

Baganue 1. OTaenuTh KOpHH aireOpaudeckoro ypasHenus ax® + bx? + cx + d = 0 rpaduyeckum
WIM aHAUTHYECKHM ClocoO0OM U YTOYHHTH KOPHU KOMOMHHMPOBAaHHBIM METOJOM XOpA H
kacatelbHbIX 10 0,001.

N

Bap. KoadppuuneHnrnl
a b c d

I 1 -0,2 | 04 | -1,6
11 2 -0,1 | 03 | -14
I1I 1 -0,3 | 01 | -1,3
10% 2 04 | 02 | -1,1
\ 1 -05 | 04 | -1,2
VI 2 -0,1 | 0,2 | -1,7
VII 2 -0,2 | 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 CIIOCOOOM U yTOYHUTH
ux metosioM ureparnwuii 10 0,001.

Bapuant 3aganue Bapuanrt 3aganue

| -0,5x = cos2x VI x = 2sin 2x

11 —x/3 = sin 3x VI -X = 5sin3x

111 -0,3x = cos x VIII cos 3x = 2x

v 0,4x = cos(0,5x) IX 4sin(1,5x)-2,8x=0

\% -x =4cos x X cos(2,5x)-4x=0

KOHTPOJIBHBIE BOITPOCBHI
1. Eciu uTepanvoHHBIN TTPOIIECC CXOAUTCS, TO KaKyH TOUKY MOKHO OpaTh B Ka4ECTBE HYJIEBOTO
pUOIKEHNS?

2. MoxHO 11 TpaUIeCKUM METOJ0M HAWTH TOUYKY HYJIEBOT'O MPUOIMKEHUS?

3. B ueM mpeumyniecTBO HMCIOJIb30BaHUS KOMOWHUPOBAHHOTO METOJIa XOPJI M KacaTeNIbHBIX Mepe]T
OTJIENbHBIM HCIOIb30BAaHUEM 3TUX METO/I0B?

COCTABJIEHUME OTYETA

1. Homep n HaumMeHOBaHUE MTPAKTUYECKONW PabOThI

2. lenb paboTsl

3. Homep BeImoHsIeMOro 3a/1aHus U MoApooHoe oopmiieHne

dopMa 0TYETA: OTUET C PELUICHUEM, OTBETHI HA KOHTPOJIbHBIE BOIPOCHI, 3a1[1UTa
IIpakTuyeckoe 3anATHEN? 4

Tema: Pemienue cucteM JTMHEHHBIX YPAaBHEHUN MPUOIMKEHHBIMUA METOJJTAMH.

Heab: 3akpenuTh HABBIKKM pEUIEHUS CHUCTEM  alre0Opandeckux ypaBHEHUM

NpUOTHKEHHBIMU METOJIOM.

Oob6opynoBanme: TeTpasib, pyyka

MeToauvecKkue yKa3aHusi: 03HAKOMUTHCS C TEOPUEH, BBIIIOJHUTD 3aJaHUS

X0/ BbINOJIHEHUA
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KPATKUE TEOPETUYECKHUE CBEJEHUS:

1. Meton I'aycca

JluHeliHOe ypaBHEHHE Ha3bIBACTCS OOHOPOOHbLIM, €CIIHA €ro CBOOOIHBIN 4WIEH PaBeH HYJIIO.
Cucrema JTHMHEWHBIX ypaBHEHUW HA3BIBACTCS OOHOPOOHOU, €CIN BCE BXOJIIUME B HEE ypaBHEHUS
SIBJISIFOTCSL TUHEHHBIMU OJTHOPOJHBIMHU YPAaBHEHUSIMHU.

OnHopoaHas cucTeMa 1 JIMHEUHBIX YPaBHEHUMN C 7 HEU3BECTHBIMU UMEET BUIL:

aix: +apx2 + ...+ amxn=0;

azixr + ax2+ ...+ axwxn=0;

anix1 + an2x2 + ...+ anpxn = 0.

HenocpeacTBennoit npoBepkoi yOexaaeMcssi B TOM, YTO OJHOPOJIHASI CUCTEMa JIMHEHMHBIX
ypaBHeHHH umeer HyseBoe pewmenue: X7 = 0, x2 = 0, . . ., x» = 0. Takum obpaszom, o0HopooHas
cucmema JUHEUHLIX YPAasHeHull 6ce20a coémecmua. llooamomy 6adxiCHO 6blACHUMb, NpU KAKUX
yenosusx oua saensemcs onpeoeieHnou. (OQOHOpoOHas cucmema N JIUHEUHbIX YPAGHEHULl C N
HeUu38eCMHbIMU UMeen HeHyllegble peueHUs mo20d U mobKo mozod, Ko20a onpeoenumeins ee paseH
HYTIIO.

2. Meroa urepauuii

[Ipu OGonbmom uucne ypaBHeHuwit (~ 100 m OGomee) mpsimbie MeTonbl pemeHus CJIIAY
CTaHOBSTCS TpyAHOpeanusyeMplMu Ha OBM, mpexnae Bcero u3-3a CIOXKHOCTH XPaHEHHUA U
00paboTKK MaTpHI] OOJIBIION Pa3MEPHOCTH.

MeTobl TIOCIIEIOBATENBHBIX MPUOINKCHUH, B KOTOPBIX MPU BBIYMCICHUU MOCIEAYIOMIETO
NpUOIIKEHUS. PElICHHUs HCIONb3YIOTCS MpPEIblIyIIne, YK€ H3BECTHbIC NMPUOIMKEHHbIE PEIleHus,
HAa3bIBAIOTCSl UTEPAIUOHHBIMH.

B wuTepallMOHHBIX METO/Jax pEelIEHHE MOXKET ObITh BBIYHMCICHO 32 OECKOHEYHOE YHUCIIO
uTepanuil (MpUOIMKCHHIA), 2 TOCKOIBKY 3TO HEBO3MOXKHO, TO, OCTAHABIIMBAs MPOIECC BHIYUCICHUI
Ha KaKoH-In00 uTepanuu, He0OXOANMMO YMETh OIIEHUBATh MOTPEIIHOCTh METO/Ia UTEPALIUH.

[IpubnmxkeHHble METOABl PEIICHUS CHUCTEM JIMHEWHBIX YPaBHEHUU MO3BOJSIOT MMOIy4YaTh
3HaYeHUs KOpPHEH CHCTEeMBl C 3aJaHHONM TOYHOCTHIO B BHJE TMpeJesia IOoCIeI0BaATEIbHOCTH
HEKOTOpBIX  BeKTOpoB. Ilpolecc MOCTpoeHWs TakOHW  IOCJIENOBAaTEIbHOCTH  HA3bIBACTCS
UTEPALMOHHBIM (TIOBTOPSIOIIUMCS).

O} dexTuBHOCTh TPUMEHEHUS] MPHUOIMKEHHBIX METOJO0B 3aBUCSAT OT BBIOOpAa HAYAIBHOTO
BEKTOPA U OBICTPOTHI CXOJUMOCTH TpOIIECCa.

[IycTe nana nmHelHas cucrema

3. CpaBHeHHE NPSAMBIX U UTEPAIIMOHHBIX METOIOB

Cuctembl TUHEHHBIX anreOpandecKuX ypaBHEHUN MOKHO PEIIaTh KakK ¢ MOMOIIBIO MPSIMBIX,
TaKk ¥ UTEPALMOHHBIX METOJOB. J[Is cuCTeM ypaBHEHUU CpeAHEH pa3MEpHOCTU Yalle HCHOIb3YIOT
MPSIMBIE METO/IBI.

WtepaniioHHbIE METOJbI MPUMEHSIOT TJIaBHBIM 00pa3oM MJisd pellieHus 3aaad OoJbIIoi
pa3MEpHOCTH, KOrJa MWCIOJb30BaHUE MPSMBIX METOJOB HEBO3MOKHO M3-32 OrpaHUYEHUN B
JOCTyIHOW omepaTuBHOW mamatu OBM wunum u3-3a HEOOXOJUMOCTH BBIMOJIHEHHUS] UYPE3MEPHO
OoybIIOrO YMcia apuMeTHUecKux omnepanuii. bonblive cucTeMbl ypaBHEHUH, BO3HUKAIOIIME B
OCHOBHOM B TIPWJIOXKEHHUSAX, KaK TPABWIO, SIBISIOTCS Pa3peKeHHBIMH. METOAbl MCKIIOYEHUS IS
CHUCTEM C pa3peKCHHBIMH MaTpUIlAMH HEYJOOHBI, HaIpUMEp, TeM, YTO NPU UX HCIOIH30BAHUH
00JIbIIIOE YHUCIIO HYJIEBBIX 3JEMEHTOB MpEBpallaeTcs B HEHYJEBbIE W MaTpulia TepsieT CBOWCTBO
pa3pexeHHOCTH. B MpOTHUBOMOI0KHOCTh UM MPU UCIOJIB30BAHUU UTEPALMOHHBIX METOJOB B XOJI€
UTEPALlMOHHOIO Mpollecca MaTpulla HE MEHSETCsl, U OHA, €CTECTBEHHO, OCTAaeTCsl pa3peKeHHOMH.
bonbmas 3pPeKTHBHOCTE MTEPAIMOHHBIX METOAOB 10 CPAaBHEHHUIO C MPSIMBIMHU METOJIaMU TECHO
CBS3aHHA C BO3MOXKHOCTBIO CYIIECTBEHHOT'O MCIIOJIb30BaHUS Pa3peKEHHOCTH MaTPHLL.
COJAEPKAHUE PABOTHBI:

1. TlomyuyuTh BapuaHT y IpenoaaBaTes.
2. BrbinonHUTH 3ajaHUS COTJIACHO CBOEMY BapHaHTY.
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HOCJITEJOBATEJIBHOCTbD BBITIOJIHEHUSA PABOTHI:
N3yunTh MaTepuan JeKIHH.
O3HaKOMUTHCSA C 3aIaHUSIMU TIPAKTUIECKON PaOOTHI.
BrinoaHuTE 3aga0u.

Nk W=

OTBeTUTH Ha KOHTPOJIbHBIE BOTIPOCHI.

OdopMuTh OTUET MO TIPOACTIAHHON padoTe.

3AJAHUA 1)1 BBIIIOJIHEHU A :

3aganue 1. Pemuth cucreMy JIMHENHBIX anreOpanueckux ypaBHeHU MmetonoM ['aycca:

L8x, +2,7x, +4x, +3x, =18,5 2x,+3x, —x; +x, =3
&= =
= 0,5x, —x, +2x;+x, =6 = 3x,—x, +2x; +4x, =8
2 | | 360 +4x,+0.9x% -2x, =63 = X, +x,+3%,—2x, =6
‘f X, —3x, +2,5x, +4x, =15 g —Xx, +2x,+3x, +5x, =3
2x,+7x, +3x;+x, =5 3x,+x, —x;+x, =2
E 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 6"1 9"2 2"3 Y o
z 3,5x, +2x, —x, +4x, =218 z Xy FIXy T LNy T X T
E_ —2x, = 3x, +4x, +x, =5,6 i 10x, +3x, =3x, —2x, -3=0
] ] —
E | [3x+4dx, + 720 +1x, =2534 2 8x, +6x, +x; +3x, +7=0
S5x,—23x, +x;,—x, =—19,7
i HTh T 2%, —x,+x;—x, =3
= 4x,+1,7x, —2x, +2x, =83 =
= = 4x, —2x, = 2x,+3x, =2
B 3x, +3,4x, +3x; +x, =6 = ) s 6 )
J— + — —
S ||-10x, +5,5x, —2x, —3x, =198 3 N T TN 0N
< =) 2x,—x, =3x;+4x, =5
X +2x, +x;—x, =1 = X, +2x,+2x, =7
= =
= 2% +x, —x; = 3x, =1 S —X, =X, +x;+5x, =6
§ X, —3x, +2x; +2x, =2 §‘ 3x,+2x,+x, =4
:‘) 3x, +x, +3x; —4x, =3 —t 2x,+3x,-2x, =5

3amanue 2 BerauciauTh onpeaenuTens MetosioM ["aycca.

31 -2 4 3 - 12 5 4 -1
. 0 2 4 -3 7 = 2 4 3 -1 4
= 9 1 -2 5 9 s 0 5 0 3 7
S |53 41 0 2 10 -2 4 7 6
e 1 4 5 2 0 3 3.7 5 -2 3
- 3 ¥
53 2 -40 4 4 -8 5 3
= 1 21 10 -7 = s 7 8 -1
g 4 -1 2 7 2 g 48 3 5 7
Sl s s
= 1 4 61 1 &
[g\] o~

12




®© o+ P

NOoO <t — O cnwnoOwnaon
To=TT  loTRaY lae—TT
ToGwno P—aowown |[FTonaeon—
mwns—  |aaoTP |FTTVa
NS To~ VY= |anocwvoT o
LHendeda g | 1Heuded g LHeunded (]
SCN—®O |oTVol |vtoocow
Torom— YasTo |[aaDT —
6832% 3A__.43‘I_A ,ﬂ_v4210
YT 7w coaQPTa nen TP
T =9 |mnoco—~ o —=7Tr
LHendeda ¢ | 1Heuded § LHended ¢

B

3aganue 3 Haiitu oOparHyto maTpuily metogom ['aycca.

N r I N |r N
— o wn
— 00 | — o cnoco |TaTw
e\l — <t on
I R S v TenTT oD
(@\] N —
A <t o0 I~ 4_07 [@\IAN=T Vol o N Al — N | _14
— N o N N <+ S — TP o — o
J (& J AN J AN J N J
LHeuded | LHeuded | LHeudeda | | 1Heunded | | 1Heunded |
! M7 \ r N\ r N\ lanm N
A _ en —
T Y [Ta9sy jmovta [—nS<
NFNO|nenon n— 0o YT T |enTwn
—noO —~lnT o Tourn P ——en—= (Y=
NoTa|ToT—=  |a<eon — TaudY |aocoTo
| [\ J & J AN J & J
LHended | LHended g LHended ¢ | 1Hended | 1Hendeda g

v

W MeTogaMu WUTEpauuid |

3aganue 4. Pemuth cucteMy JIMHEMHBIX anreOpanyecKkux YpaBHEHU

3eiinens. CpaBHUTH [OJTy4YeHHbIE pe3yIbTaThl. [IpoBepUTh pe3ysibTaThl II0OBIM TOUHBIM METOJIOM:

—
w P T
oy
- o
<t
S
+ + on O
« + O
-
v m Ox x3
+ + & &
< W + +
(q\] =) « ~
I & ==
< o0
g T+ o+
G
=
N Q4 = is
rl)\l\
e
(g\]
v <t O —~
— — — —
Il Il Il Il
< < < <
o T T S o
+ N <t n
ot T
B
+ [q\ I Vo =
o + 7
= ~ + x2
N = o
= o0
+ 2 & I
<0 | —
— - =
hAREES SRS
rJ\|\
e
—

13



20x, +3x, +4x, +8x, =60
3. 7% +20x, =3x; +5x, =25
—3x, +x, +20x; —x, =6
—-X, — X, +4x, +20x, =24
20x, —x, +5x, + 7x, =5 15x, +3x, +4x; +8x, = 60
4. | 2% +20x,+10x,+x,=—5 5p, 7% +15% —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
20x, —=5x, +6x; +x, =0
9p. |—3x +20x, —7x; +5x, =25
X, —x, +20x; +3x, =6
—4x, +2x, +5x, +20x, =25
30x, +4x, +3x; +x, =3
10 B. 10x, +30x, —20x; +4x, =6

—12x, + x, +30x; +6x, = -1

5x, +7x, +8x; +30x, =19
KOHTPOJIBHBIE BOITPOCBI
1. Kakue neiictBust B MeTozie ['aycca Ha3bIBalOT IPSIMBIM XOJIOM, a Kak1e 00paTHBIM?
2. Kak nmpoBepuTh NpaBUILHOCTh HAXO0XKICHHSI OOPaTHOU MAaTPHUIIHI?
COCTABJIEHUME OTYETA
1. Homep u HarMeHOBaHUE MPAaKTUYECKON pabOThI
2. Ilenb paboThI
3. Homep BbInoiHsIeMOro 3a/iaHus ¥ noApooHoe oopmiieHue

dopma oT4eTa: OTYET C PELICHUEM, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI, 3alUTa
IIpakTHyeckoe 3ansaTueNe 5
Tema: CocTaBieHne HHTEPHOIAIUOHHBIX GopMmyin Jlarpanxka, HeioToHa, HaXOXKIeHUE
MHTEPIOISIUOHHBIX MHOTOWICHOB CIUIaliHAMH.
Heuab: 3akpenuTh HABBIKK COCTABIEHUS UHTEPHOJAIMOHHBIX MHOTOUJIEHOB Jlarpanxa,
MOCTPOCHUSI KyOUUYEeCKOro CcruiaiiHa.
OobopynoBanme: TeTpaib, pyyka
MeToanveckue yKa3aHUsi: 03HAKOMUTHCS C TEOPUEH, BBITTOIHUTD 3a/IaHUS
Xo/1 BBINOJTHEHHS:
KPATKUE TEOPETHYECKHUE CBEJEHUSI:
3anaqa HUHTCPIOJIMPOBAHUS COCTOUT B TOM, 9TOOBI 110 3HAYEHHIM q)yHKLII/II/I f(X) B HCKOTOPBIX

TOYKaX OTPE3Ka BOCCTAHOBUTDL €€ 3HAYCHHA B OCTAJIbLHBIX TOYKaxX OTPE3Ka.
CYH_IGCTByeT HECKOJIBKO IMOAXOAO0B K PCIICHUIO 3a/la1 UHTCPIIOJIAINN.

14



1. Meton Jlarpamka. OCHOBHasI Uesl TOTO METOAA COCTOMT B TOM, UYTOOBI, MPEXKIEC BCETO,
HalTH MHOTI'OWIEH, KOTOPBIM NMPUHUMAET 3HaueHue | B oqHON y310BOH Touke U 0 BO BCEX OPYIHX.
Jlerko BUJETH, UTO (PyHKIUSA

(X=X) (X = Xg) ... (X = Xj_1) (X = X}, 1)... (X = X, 4)

Li(x) =
(X5 = X)X = X)X = Xi_1) (X = Xj0)--- (X} = Xqi9)

ABJIsIeTCA TpeOyeMbIM MHOTOUYJICHOM CTENEeHU h; OH paBeH 1, eciau x=Xj u 0, Korga x=xi, i#j.
Mmuorounen Lj(x)-yj npuHIMaeT 3HaYeHH Yi B i-i y3710BOi Touke U paBeH () BO BCeX APYTUX
y(x) = ZL (x),

y3jax. U3 storo CJICAYCT, YTO €CTh MHOT'OYJICH CTCIICHU 1, HpOXOI[SII_I_[I/Iﬁ qepes3 n+l TOYKY (Xi,

Vi).

2. Meron HetoroHa (MeTon pa3fen€HHBIX pa3HocTei). DTOT METOJ| MO3BOJSET MOJIYYHUThb
aNMpPOKCUMUPYIONIME 3HAUYCHUS (QYHKIUU Oe3 TOCTPOCHHS B SIBHOM BHJE aNIPOKCHMHUPYIOIIETO
noiauHoMma. B pesynbrare mosmyuaem (GopMyiy Ui HOJIMHOMA Pn, anmpoKCUMHUPYOIYIO (YHKIHIO
f(x):

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

1. P ) - P = POx) pazaenéHHasl pa3HOCTh 1-ro mopsaKa;
Xp — X4
P(Xy,%,) — P(X;,x,) — Pa3/EIEHHAs PA3HOCTD 2-TO MOPSI/IKA U T.JI.
P(x0,X1,X2) = %
A2
3unaueHus Pn(X) B y371ax coBHaaarT co 3HaueHUsAMH f(x)
COJAEPKAHUE PABOTBDI:

1. TlomyuuTs BapHaHT y npenojaBaTels.

2. BpINONIHUTH 3a/1aHUS COTJIACHO CBOEMY BapHaHTY
MNOCJIEAOBATEJIBHOCTD BBIIIOJIHEHUS PABOTDI:

2. HW3yuuts MaTepuai JEKLHUH.

3. O3HaKOMMTBCS C 3alaHUSIMH TPAKTUYECKON pabOTHI.

4. M3yuuTh METOINYECKUE YKA3aHUS.

5. BpIIOJMHUTE 3a0aHUS.

6. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL.

7. OdopMUTb OTUET IO MPOAETaHHOI padoTe.
3AJJAHUA J1JI1 BBIITIOJIHEHUS:

1. Ilo naHHO# TabauIe MOCTPOUTHh HHTEPHOJSIMOHHBIN MHOrowieH Jlarpanxa.

Bapuant 1 Bapuant 4 Bapuant 7 BapuanTt 10
x |-1 |0 3 x |7 9 1 X 22 (-1 |2 X -1 |1,5 (3
3
y |3 [5 2 y [2 -2 |3 y |4 9 1 y 4 -7 |1
Bapuanr 2 Bapuanr S Bapuanr 8
X |2 3 5 x |3 |1 |3 X |2 4 5
y |4 1 7 y |7 -1 |4 Y |9 3 |6
Bapuant 3 Bapuanr 6 Bapuant 9
x |0 2 3 x |1 2 4 x |4 |2 |0
y [-1 [4 [2 y [-3 |[-7 |2 y |2 8 5
2. Haiitu npubnmxenHoe 3HayeHue GYHKIMU B YKa3aHHOM TOUKE.
Bapmuanr 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
Bapuant 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
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Bapuant 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

BapuanT 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

Bapmuanr 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

Bapuanr 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

Bapuant 7
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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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

Bapuant 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

3. Tloctpouts smMnupudeckyro hopmyiry st GyHKIHHN Y, 3aJaHHOH TaOIuIel (BOCTIONb30BAThCS
MHTEPHOSIIUOHHON 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

3,14663S | 2,646635 | 3,646635

1,3 0,140175 | 0,191138 | 0,337167 | 2,06779 | 3,06779 -
0,35982

3,16779 | 2,66779 | 3,66779

1,4 | 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

KOHTPOJIBHBIE BOITPOCHI

1. TloHsTHE HHTEPIOISAIHH.

2. OTnuuue UHTEPHOISALIUU OT IKCTPATIONISIIHH.

COCTABJIEHUE OTYETA

1. Homep n HaumMeHOBaHUE MTPAKTUUECKOW PaObOThI

2. lenb paboTsl

3. Homep BbImoHsIeEMOro 3a/1aHus ¥ MOApoOHOE oopmiieHne

dopma oT4YeTa: OTYET C PEIICHUEM, OTBETHI HA KOHTPOJIbHBIE BOITPOCHI, 3aIlIUTa
IIpakTuyeckoe 3ausitueNe 6

Tema: BeruuciieHue MHTETPAJIOB METOAAMH YMCIIEHHOTO HHTETPUPOBAHMUS.

IMeab: 3akpenuTh HABBIKM COCTABJICHUS  WHTEPIOJALMOHHBIX  MHOTOYJICHOB

CIUIAHAMMU.

Oo6opynoBanme: TeTpaib, pyyka

MeTtoanuyecKkue yKa3zaHMsi: O3HAKOMUTBCSA C TEOPUEH, BBIIIOJHUTD 3aJaHUS

XO0/1 BLINIOJIHEHHU S
KPATKHUE TEOPETHYECKHUE CBEJIEHUSA:

3amada UHTEPIIOIUPOBAHUS COCTOUT B TOM, YTOOBI MO 3HAUeHUAM (YHKIMU f(X) B HEKOTOPBIX
TOUYKaxX OTPE3Ka BOCCTAHOBUTH €€ 3HAYEHUS B OCTAJIbHBIX TOUKAX OTPE3Ka.

Cnaatin-annpoxcumayus. CrimaitHoM Ha3bIBaeTcs (QYHKIHSA, KOTOpas BMECTE C HECKOJIbKUMHU
MIPOM3BOAHBIMK HEMPEPHIBHA Ha OTpe3Ke [a, b], a Ha KaKIOM YaCTHOM HMHTEpBaJie dTOTO OTpe3Ka [Xi,
Xi+1] B OTACTBHOCTH SBJISIOTCS HEKOTOPHIM MHOTOUWJICHOM HEBBICOKOH cTereHH. OOBIYHO MPUMEHSIOT
KyOMYecKHi CIUIaliH, TO €CTb Ha KaXXIOM JIOKaIbHOM HHTEpBajie (GYHKUMA NpUOIMKaeTcs K
MOJIMHOMY 3-T0 MOpAJIKA.
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KyOunueckuii crijmaiiH Ha OTpe3Ke [Xi, Xi+1] IMEET BU:
2 2
X, —x) 2x—-x;)+h x=x,) (2(x,,, —x)+h
5, b ems)en) - ema s =a)on)
COJAEPKAHUE PABOTHDI:
1. Ilomy4uThs BapuUaHT y MpenoaBaTes.
2. BBIMOTHUTH 3a/1aHUS COTJIACHO CBOEMY BapHaHTy

IOCJIEAOBATEJIBHOCTD BBIIIOJIHEHUS PABOTDI:
1. M3yunTs MaTepuan JEKLUU.

O3HaKOMUTBCS C 3aJaHUSIMU IPAKTUYECKOU PabOTHI.
N3y4uTh METOINYECKUE YKA3aHUS.

BoIToHUTS 3a7aHUS.

OdopmuTh OTYET IO MPOAETaHHOM padoTe.

3AJAHUA 1)1 BBIITOJIHEHU A :
1. IlocTpouTth KyOHYecKHUil cnIaiiH A1 PyHKUMH:
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, [0,27]
7 B. y=4%, x0=-1, x1=0, x2=1
8 B. y=(1/2)%, x0=-1, x1=0, x2=1
9B. y=1/2sinx, n=4, [0,2x]
10 B. y=ctgx, n=6, [0,37]
2. IHocTponTh rpauKH AJIsl KaXKAOT0 BH/a HHTEPIOJIMPOBAHNS (PYHKIMH.

KOHTPOJIBHBIE BOITPOCHI

1. Yro Ha3bIBaeTcs, CIuIaliHOM?

2. Kak BbIIOJHSIETCS TOCTPOCHNE KyOMUECKOro crutaiiHa?

COCTABJIEHUE OTUYETA

1. Homep n HanMeHOBaHUE TPAKTUYECKON PAOOTHI

2. llenb paboTsl

3. Howmep BBINONHAEMOTO 3aJaHusI U TOAPoOHOE 0hOopMIICHHE

dopma oT4YeTa: OTYET C PEHICHUEM, OTBETHI HA KOHTPOJIbHBIE BOITPOCHI, 3aIlIUTa
IIpakTuyeckoe 3ausiTueNe 7

Tema: [IpuMeHeHNE YUCICHHBIX METOJIOB JUIs petieHus: JudPepeHImanbHbIX

YPaBHEHHUI.

eanb: 3akpenuTh HABBIKK PEIICHUS OOBIKHOBEHHBIX NU((EepEeHIIMAIBHBIX YPaBHEHUM

pa3INYHBIMA METOIAMU.

Oo6opynoBanme: TeTpasib, pyyka

MCTOHH‘ICCKI/IE YKa3aHusA: O3HAKOMUTHCS C TGOpHGﬁ, BBITIOJTHUTH 3aJaHUs

X0/ BbINOJIHEHUSA
KPATKHE TEOPETUYECKHWE CBEJIEHUSA:

Penmth muddepenuuansoe ypapHenue y=f(x,y) (1) 4UCIEHHBIM METONOM - 3HAYHMT s
3aJJaHHOM TOCIIEOBATEIBHOCTH ApTyMEHTOB X0, XI..., Xn U YHCJIa Yo, HE ompenenss (QyHKIHIO
y=F(x), HailTu Takue 3HaYEHUS Y1, Y2,..., ¥n, 4TO Yi=F(Xi)(i=1,2,..., n) u F(xo)=yo.

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

Memoo Oiinepa OTHOCUTBCA K YHMCICHHBIM METOJaM, JAIOIIMM DPELIEHHE B BUAE TaOIUIIbI
NpUOJIMKEHHBIX 3HAUCHUH HCKOMOM QYHKINH Y(X).

PexyppenTtasie popmyiel MmeToma Ditnepa:

('xi+l —x)z(x—x,.)m. +(x_x[)2(x_xi+1)m

hz i h2 i+l

A

18



Vi 1=yxtoxh

Xk+1=Xk+h

ax=f(Xk+h2, ykH{(xk, Yx)h/2)

Vk=Yk-1+f(Xk-1,yk-1)h

CHayana BBIYHCISIOT BCIIOMOTAaTeNbHbIE 3HAUCHUSI UCKOMOW (DYHKLIUU Yx+1/2 B TOUKAX Xitl/2,
3aTeM HaXO[AT 3HA4YeHHe NpaBoil yacTu ypasHenus (1) B cpemHeil Touxe y'k+12=f(Xk+1/2, Yk+1/2) U

OTIPEACIISIOT Yi+l.

JJIst OTICHKH TIOTPEITHOCTH B TOYKE Xk MIPOBOSIT BRIYMCICHUS Yk C IATOM h, 3aTeM C marom
2h u 6epyT 1/3 pa3HUIIBI ATUX 3HAUCHUI:

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

rae y(X)-Trounoe pemenue auddepeHnaibHOr0 ypaBHCHHUS.

Memoo Pynee—Kymma 2-20 nopsoka. COCTOUT B MOCIIEIOBATEIbHBIX pacyeTax mo Gopmynam

k2

HAYHMHAS C TOYKH (X0, )0).
Merton Pyure—Kytra 2-ro nopsizika uMeeT MOrpentHoCcTh nopsiaka kh’.

Memoo Pyunee—Kymma 4-c0 nopsoxa.
dbopmynam:

k, =

ym+l :y

HAYHMHAS C TOYKH (X0, 0).

Meton Pynre-KyrTa 4-ro nopsjaka MIMeeT MOrpenHoCcTh nopsaka kh’

COJAEPKAHUE PABOTBI:
1. TlomyuyuTh BapuaHThI 3aJIaHUI Y MpeTOIaBaTesl.
2. Pemmrts muddepeHnuanbHOe ypaBHEHHE MeETOJOM Diinepa W MmerogoMm Pynre-Kyrra 4-ro

nopsiika (n=5).

m

k, =f('xm7ym)

= f(x, +h,y, +hk,)

h
Yt = Vo +E(kl +k2)

k, :f(xm’ym)

h h
+—,y, +—k
f(xm 2 ym 2 lj
h h
k3 :f(xm +E’ym +5 2
k, = f(x, +h,y, +hk,)

3. OnpenenuTs MOrpeiHOCTH BEIYUCIICHUN.
ITOCJIEJOBATEJIbHOCTDB BBITIOJIHEHW A PABOTHI:

+%(k1 +2k, + 2k, +k,)

Cocroutr B MMOCJICOOBATCIIBHBIX pacdyeTax II0

1. WM3yunTh MaTepuan JEKIHUH.
2.  O3HaKOMUTbHCA C 33IaHUSIMH MTPAKTHYECKON PaOOTHI.
3. M3yuuTh METOAMYECKHUE YKA3aAHMUS.
4. BbINOIHUTH 3aaHUS.
5. OdopmuTh OTYET 10 MpOJIeTaHHON paboTe.
SAJAHUMA JJIA BBIITIOJIHEHW A:
Ne Ne
YpaBHeHHe YpaBHeHHe
BapHaHTa BapuaHTa
1 y=x+2y,y(0)=l 2 y=e™, yO)l
— 2 Xty
Xy -y = =
3 y—xz_—,y(l)—l 4 Y x_yaY(l) 0
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2y Xy
= 1)=0 = —
5 yx,y() 6 yx+y, y(1)=0
; y-z{_ﬂ, Y(0)=5 g Y= +3, yO)3
9 y=2"+y, y(0)=3 10 y=e"+1, y0)=0
11 y=x+2°, y(0)=0 12 y=x'y +x°, y(1)=0
L _ Y ¥’
13 y=x T , y0)=1 14 = T 0)=1
x2 + 1 y X — 1 X — 1 ) Y( )
Ly . COSX
=  y(1)=I = . y(1)=I
15 yy2+x y(1) 16 Y= y(1)
17 y=x'+y*, y0)=1 18 y=x'+y", y0)=1
19 y=x' -y, y0)=1 20 y=xi+y*, y(0)=0
21 y=x'+y*, y0)=0 22 y=x'-y", y0)=I
R B (1 = N YR S B Rae e
X x +1
25 1 2)=1 26 = 0)=1
y=—> Yy Y
27 y=e™, y0)=1 28 y=r-x', yO)=I1
29 y=3xt -7, y()=L 30 y=x+2", y0)=1
KOHTPOJIBHBIE BOITPOCHI
1. Kakoe pemenne nuddepeHmaibHOro ypaBHeHUs! Ha3blBalOT oOmUM pernreHueM? Kakoe —
YaCTHBIM?

2. B 4eMm npuHIMNHMAIBLHOE OTJINYHE METO0B Diinepa u Pynre-Kyrra?

3. Kax BBUMCINTH MOTPENIHOCTH BBIYMCIEHUIN IPU IPUMEHEHUH MeTOI0M Junepa u Pynre-Kyrra?
COCTABJIEHUME OTYETA

1. Homep u HaMeHOBaHUE MPAKTUYECKOM pabOThI

2. Llenpb paboThl

3. Homep BbInoiHsIeMOro 3a/iaHus U MoApooHoe oopmiieHne

(I)opMa oT4Y€E€TaA: OTYCT C PCIICHUCM, OTBCTEI HAa KOHTPOJBHEIC BOIIPOCEHI, 3alllUTa

4. TH®OPMAIIMOHHOE OBECIIEYEHUE

4.1 OcHOBHBbIE NeYATHbIE U (MJIM) JJIEKTPOHHbIE U3IAHUSA:

O-1. YwmcrmeHHble MeETONBI: YyYE€OHWK W TMPAKTHKYM I CPEIHETO
npodeccuonansHoro obpaszoBanms / Y. I'. IlupymoB [u ap.]; mon pemakimenr Y. T
[TupymoBa. — 5-e u3z., nepepad. u non. — MockBa: U3narensctBo Opaiit, 2024. —
421 c. — (ITlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11634-2. — TekcrT:
anexkTpoHHbI // OOpaszoBatenpHas Mmiargopma IOpait [caiit]. — URL:
https://urait.ru/bcode/542793 (nara obpamenus: 03.05.2025).
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O-2. Taremok, O. B. UYucneHnusle MeTObI: yueOHOE MOCOOUE ISl CPEHETO
npodeccuoHanbHoro oo6pazoBanus / O. B. Taremok, L. K. Wcmaumnos, H. B.

MantokoBa. — MockBa: M3pgarensctBo  FOpaiit, 2024, — 140 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-07480-2. — Tekcr:
anekTpoHHbit  //  OOpaszoBarenbhHas minatdopma IOpaitit [caiit]. — URL:

https://urait.ru/bcode/538734 (nara oopamenus: 03.05.2025).

4.2 JlonmoJIHUTeJbHbIE MeYaTHble W (MJIM) JJIEKTPOHHbIE W3IAHUA
(3J1eKTPOHHBIE pecypcehl):

II-1. Konpaes, B.JI. UuciaeHHble METOAbl U MPOrpPaMMHUPOBAHHUE: YueOHOE
nocobue / [Tox pex. JI. I'. I'arapunoii. - M.: "OOPYM": UHOPA-M, 2009. — 336 c.
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JUCT UBMEHEHUHA U JONOJIHEHUM, BHECEHHBIX B
METOAUYECKHUE YKA3ZAHUA

Ne HU3MECHCHUS, 1aTa BHCCCHUS, Ne CTpaHuIlbl ¢ UBMECHCHUEM

Bru1o CraJjo

OcHoBaHHe:

Moanuck KA, BHECIIET0 H3MEHEHH s
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