


COJAEPKAHHUE

CTP.
[TOACHUTEJIBHAA 3AIINCKA 3
I[TEPEYEHb ITPAKTUYECKUX PABOT 5
COHEPXAHUE ITPAKTUYECKUX PABOT 6
NHOOPMAILIMOHHOE OBECIIEHEHUE 24
HPAKTUYECKUX PABOT 5
JIMCT USMEHEHNUN 1 JOITIOJIHEHNH, 25

BHECEHHBIX B METOJIMUECKUE YKA3AHUSA

1.IHOACHUTEJBHASA 3AIINCKA

3



MeTtoauueckue yka3zaHus 10 BBITOJHEHUIO IPAKTHUECKUX (J1Ta0OpaTOPHBIX) padoT
no yuebHOU aucuuruinHe «YucjeHHble MeTOAbD» IMpeIHAa3HAYeHbl JJIS CTYACHTOB
cnenuaibHocTH 09.02.07 «MHGopMannOHHbIE CHCTEMbl U NMPOrpPaMMHPOBAHHE),
COCTaBJIEHbl B COOTBETCTBHM C pabouedl mporpaMMoil AUCHUILIMHBL «YHc/IeHHbIe
MeTOoJbI» U HAlpaBJIEHbl HA TOCTH)KEHUE CIIEAYIOIUX LIeJIeH:

— (opMUpPOBaHUE Yy CTYAEHTOB IPEACTABICHUN O POJM YHMCIECHHBIX METOJIOB B
COBPEMEHHOM OOIIECTBE;

— dbopMUpOBaHNE y CTYIEHTOB YMEHHUH OCYIIECTBJIATh MOWUCK W UCIOJIH30BaHUE
uHpopManu, HE0OXoauMON mJia 3PHEKTUBHOTO BBIMOIHEHUS TPOQPECCUOHATBHBIX
3asa4, mpo(hecCHoOHATLHOTO U TMYHOCTHOTO Pa3BUTHS;

- HpI/IO6peTeHI/Ie CTyACHTAaMM OIlbITa HMCIOJb30BaHUSA YHUCJICHHBIX METOAOB B
PIH,Z[I/IBPI,Z[yaJIBHOﬁ 1 KOJUICKTUBHOM y‘lC6H0ﬁ Y IIO3HABATEJIbHOMN ACATCIBHOCTH,

Meroanueckue yKazaHusl SIBISIOTCA YaCThIO y4€OHO-METOIMYECKOT0 KOMIUIEKCa
no aucuumuinHe OIL.10 YucneHHble METOIBI M COIEpKaT 3aJaHusl, yKa3aHWs AJis
BBITIOJTHEHUSI TPAaKTHYECKUX paldoT, TeopeTudyeckuii MuHUMYM u T.n. Ilepen
BBIIIOJIHEHHEM [PAKTHYECKOM padOThl KaKAbld CTYAEHT O0f3aH IOKa3aTh CBOIO
TOTOBHOCTB K BBITIOJTHEHUIO paOOThI:

- OTBETUTH HA TEOPETUUYECKHUE BOIPOCHI IPENOIaBATEIIS.

ITo oxoH4aHHIO pabOTHI CTYIEHT OOPMIIIET OTUET B TETPAIU U 3AIIUILIAET CBOIO paboTy.
B pesynbrare BBINOJIHEHMS MOJIHOIO 00BEMa MPAKTUYECKHX PabOT CTYAEHT OJIKEH
yMeTh:

UCII0JIB30BAaTh OCHOBHBIE YMCIICHHBIE METO/IbI PEILICHNs MATEMAaTHYECKUX 3a/1a4;

- BBIOMpATH ONTUMAJILHBIA YMCIEHHBIA METOI AJISl PELICHHS TOCTAaBICHHOM 3aa4H;

- JlaBaTh MaTeMaTUYECKHWE XapaKTEPUCTUKH TOYHOCTH HCXOJHOM HH(OpMALUU U
OLICHUBATh TOYHOCTH IOJy4EHHOTO YUCIEHHOTO PELIEHNS;

- pa3pabaTbIBaTh AITOPUTMBI M IPOTPAMMBI JJIs PEIICHUS BEIUMCIUTEIbHBIX 33/1a4,
YUUTHIBAsI HEOOXOAUMYIO TOUHOCTb MOJIy4aeMOro pe3ysbTara.

[Ipn mpoBeneHMM NPAKTHUUECKUX PadOT MNPUMEHSIOTCS CIEAYIONIHE TEXHOJOTUH H
METObI O0yUCHHUS:

1. IPOOJIEMHO-TIOMCKOBBIX TEXHOJIOTUI

2. TECTOBBIE TEXHOJIOTUU

IIpaBuiia BbINOJHEHHS IPAKTHYECKUX PadoT:

1. 3anoMHuTE NOPSAAOK MPOBEIEHUS PAKTUUECKUX padoT, paBuiia UX 0POPMIICHHUS.

2. W3yuute TeOpEeTUUECKUE acTIEKThl IPAKTUUECKON pabOoThI
3. BoinmonnuTe 3amaHus NPaKTHUYECKOW pabOTHI.
4. Odopmure oTueT B TETPAJIH.

TpeGoBanus k pabouemy mMecTy:
—  II0CaJI0YHbIE MECTA IO KOJIMYECTBY CTY/IEHTOB,

—  pabouee MECTO MpernoaaBaTes,
—  IUOAKTUYECKOE 00€eCIIeUeHNE TUCIIUIUINHEI:



—  COOpHHMK 3a/IaHUH JJIs1 CAMOCTOSITEIbHOM PabOTHI CTYICHTOB
—  TaOJUIIbI, YEPTEHKHBIE UHCTPYMEHTHI.
TexHuyeckue cpeacTBa 00yueHus:

—  HMHTepakTuBHAs NOCKa, KOMIIBIOTED, TUAIIPOEKTOP.

— HNCXOJHbIE JTAHHBIE: ITporpamma MS Office Excel.
Kpurepuu ounenku:
Ouenku «5» (OTJIIMYHO) 3aCITy>)KHUBAET CTYJEHT, OOHAPYXUBILIUN MPU BHIIOJHEHUU
3alaHUii  BCECTOPOHHEE, CHUCTEMaTHYeCKOe M TIIIyOOKoe 3HaHWe Yy4eOHO -
IPOrpaMMHOr0 MaTepuaia, ydeHusi CBOOOAHO BBIMOJIHATH NMPOGECcCHOHANbHbIE 3aa4n
C  BCECTOPDOHHMM  TBOPYECKMM  TOJIXOJIOM, OOHApYyKUBLIMK  IO3HAHUS  C
UCIIOJIb30BaHUEM OCHOBHOM U JIONOJHUTEIBbHOW JINTEPATYPhl, PEKOMEHIOBAHHOU
OpPOrpaMMO, YCBOMBIIMM B3aMMOCBSI3b M3yYa€MbIX U M3YUYEHHBIX AUCUUILIMH B UX
3HAUEHUU U1 NpUoOpeTaeMol  CHEeHHAIbHOCTH, MPOSIBUBIIMNA  TBOPYECKUE
CHOCOOHOCTH B MOHUMAHHUH, WU3JI0)KEHUU U HCMOJIb30BAaHUHM Y4eOHO- MPOTrPaMMHOTO
MaTepuana, NPOSBUBIIMK BBICOKMH MpodeccuoHaNnu3M, HHAUBUIYAIbHOCTh B
pelIeHnr TOCTaBJICHHON mepes coOoi 3aaauu, MPOSBUBIIMM HEOPAMHAPHOCTH MpPU
BBIIIOJIHEHUH MTPAKTHYECKOTO 3aJaHUs.
Ouenkn «4» (XOpOILIO) 3acIHy’KUBAET CTYACHT, OOHAPYXUBIIMA MPH BBITOJIHEHUU
3aJlaHuil  TMOJIHOE 3HAHME Yy4yeOHO- MPOrpaMMHOIO  MaTepuana, YCIHEIIHO
BBIMIOJIHAIONIMK ~ MpodecCUOHANBHYIO — 3aJladyy WM  HpOOJEMHYI0  CUTYaluIo,
YCBOMBILHMI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO B MpOorpaMMe, MOKa3aBIIUN
CUCTEMATUYECKUM XapaKTep 3HAHUW, YMEHUW W HABBIKOB MPHU BBINOJHECHUU
TEOPETUYECKUX U MPAKTUYECKUX 3aJaHUMN [0 JUCHUIUINHE «UUCIEHHBIE METOABDY.
Ouenkn «3» (YI0BJETBOPUTEIBHO) 3aCIY)KUBAET CTYICHT, OOHAPYKUBIIUN TIPH
BBITIOJIHEHUU TMPAKTUYECKUX U TEOPETHUUECKUX 3aJaHUM 3HAHUS OCHOBHOTO y4eOHO-
IpOrpaMMHOr0 MaTepualia B 00beMe, HeOOXOAuMOM MJid JaidbHEeHIel yyeOHOU u
MpoQeCCUOHATEHON  NIeATEILHOCTH, CIPABISIOMUNACS C BBIMOJTHEHUEM 3aJaHUM,
MPEAYCMOTPEHHBIX TPOrPAMMOM, JOMYCTUBIINN MOIPEIIHOCTH B OTBETE MPHU 3AILUUTE U
BBITIOJTHEHUH TEOPETUYECKMX W MPAKTUYECKUX 3aJaHul, HO oOJanaromui
HEOOXOIUMBIMH 3HAHUAMHM ISl UX YCTPAHEHUS IOJ PYKOBOJICTBOM IpEmojaBaTels,
MPOSIBUBIIMN KaKyIO-TO JOJIFO TBOPYECTBA M WHAMBUAYAJbHOCTh B PELICHUU
MOCTAaBJIECHHBIX 3a/]1a4.
OueHkn «2» (HeyZ0BJETBOPHUTEIbLHO) 3aCTYKHUBAET CTYJICHT, OOHAPYKUBIIUN TPH
BBITIOJIHEHUM TMPAKTUYECKUX W TEOPETUYECKHX 3alaHuil MpoOJeMbl B 3HAHUSX
OCHOBHOIO Yy4YeOHOro Marepuaina, JONYyCTUBIIMM OCHOBHbIE NPHUHIMIHAIbHBIC
OIIMOKKA B BBHITIOJIHEHUU 33JIaHUS WJIM CUTYaTUBHOM 3ajjauM, KOTOPYIO OH >Kejan Obl
pEINTh WM TMPEIJI0KUTh BapUAHThl PEUICHUS, KOTOPbIM HE MPOSIBUI TBOPUYECKOTO
NOAX0Aa, UHAUBHUIYaJIbHOCTH.

B cootBeTcTBUM ¢ y4eOHBIM IJIAHOM MPOTPAMMbl MOATOTOBKU CIIELUATHCTOB
cpenHero 3BeHa no creuuanbHOocTH 09.02.07 «MHGopManHOHHBIE CHCTEMbI H
NpOorpaMMHpOBaHue» U pabouell mOporpaMMoil Ha MpakTUYECKHEe padoThl IO
mucrmiuiniae «YucjaeHHble MeToabl) OTBOAUTCS 18 Jacos.

2. IEPEYEHDB ITPAKTUYECKHUX PABOT
(BBIMUCKA U3 padoyeil MPOrpamMmbl)
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Ne i/m

Ha3panue npakTu4yeckoil padoTbl
(YkazaTh pazzen nporpaMmbl, €CIIU 3TO
HE00X0JIMMO)

KoaudyecTBO 4acoB

IIpakTnueckas padora Ne 1

Brriunciienre norpemiHocTen pe3yabTaToB
apuMEeTHIECKUX AEHCTBUIN HaJ TPUOIMKEHHBIMU
YUCJIaMHU.

IIpakTHyeckass padGora Ne 2

Pemenne anreOpanueckux v TPaHCIICHIEHTHBIX
YPaBHEHUH METOJI0M IIOJIOBUHHOIO JEJIEHHS U
METOJIOM UTEPaLIHi.

IIpakTnueckas padora Ne 3
Pemenue anreOpandeckux v TPaHCUEHIECHTHBIX
ypaBHEHUH METOJIaMU XOpJl M KacaTeIbHBIX.

IIpakTnueckas padora Ne 4
Pemenue cucreM JIMHEWHBIX YpaBHEHUI
npUOJIMKEHHBIMU METOIAMHU.

IIpakTHyeckasi padora Ne 5

CocTaBiieHre HHTEPIOJISILIUOHHBIX POPMYIT
Jlarpanxa, HproTOHA, HaX0XIeHNE
MHTEPHOJSILUOHHBIX MHOTOYIEHOB CILIAiHAMH.

IIpakTnueckas padora Ne 6
Brluucienue uHTerpansoB METoAaMu YHCIEHHOTO
MHTETPUPOBAHUSI.

IIpakTnueckas padora Ne 7
[TpruMeHeHrne YHCIEHHBIX METOOB JISI PEIICHUS
mubepeHnranbHbIX YpaBHEHUN.

3. COAEP KAHUE ITPAKTUYECKHUX PABOT

IIpakTuyeckas padora Ne 1




HEJIb: HayuuTbcs BBINOJHATH apu(pMETHUYECKHE [EHCTBUS C NPUOIMKEHHBIMU
YU CJIAMU; BBIYUCIIATH OTPEIIHOCTH ITOYYEHHBIX PE3YJIbTATOB.

KPATKHE TEOPETUYECKUE CBEAEHUA:

Ipubnusicennoe wucno 3amMeHsieT COOOW YHUCIO TOYHOE, KOTOPOE 4Yallle BCEro OCTaeTcs
HENU3BCCTHBIM.

Bepnoti yughpoii Ha3BIBaIOT TaKyl, IOTPEIIHOCTh KOTOPOW HE TMPEBBINIACT ITOJOBUHBI
€AMHUIIBI CIEAYIOIETO pa3psiia.

Comnumenvras yughpa — 310 nudpa, ciemyromas 3a BEpHOM.

3nauawumu yugpamu ITAHHOTO 4YHWCIIA Ha3bIBAlOT LUQPHI, HAYWHAS C TIEPBOM CIIeBa,
OTJIMYHOM OT HYJIS, U KOHYAs OCJIEIHEH, 32 TOUHOCTh KOTOPOH €I€ MOYKHO OPYUYUTHCS.

Tozcpewmnocmoio A, npubaudICeHHo2o 3HaveHus: a Yucia X Ha3blBaeTCsl pasHOCTh A, =x—a,

a MOJLyJIb 5TOH IOTPELTHOCTELIO HA3BIBAETCS AOCOMOMHOU NO2PEUHOCTIbIO.
Ecmu A, >0, To a B3aT0 ¢ HegocTtaTkoM. Eciin A, <0, To a B34TO ¢ U30BITKOM.

I'panuyeii nocpewnocmu npuOIUNCEHHO20 3HAYEHUs A YUCIA X HA3BIBACTCS BCAKOE
HEOTPHULIATENILHOE YHCIO /1, , KOTOPOE HE MEHbIIIE MOIYJIs HOTPEITHOCTH: |Aa| <h,.

["oBOpAT, 4TO MPUOIMKEHNE a MPUOJIMKAET YUCIO X ¢ TOYHOCTBIO J10 /1, , €CiIH |x — a| <h,,
a—h,<x<a+h,, x=ath,.

OmuocumenvHoll nocpeuwHocmysio HpI/I6.HI/DKCHHOFO 3HAUYCHUA a 4YHucClla X Ha3bIBACTCA
OTHOIICHHEC

a

a

. =

o

,a=0.

. 1 X
Ksaopammuwiii koperns w3 TPUOIMHKEHHOTO YHCIIa BEIUUCIIACTCS 10 GOpPMYyIIe: /X = 5 a+—|,

a
r/:[eaz\/;.

" 1 X
Obwas ¢opmyna nis BBIYHCICHUS KOPHS N-OM CTCIICHH: Q/; :—[(n—l)a +—}, TIe

n n—1
az%.

prweuaHue: Buinonnums 3a0anus coenacto ceoemy eapuannmy

NOCJIEJOBATEJIBHOCTD BBIIIOJTHEHUSA PABOTHDI:
N3yunTs MaTepuan JeKIuu.
O3HaKOMUTKCS C 3aJAHUSIMH MTPAKTUIECKON PabOTHI.
BrinmonHUTE 3agaHus.
OdopMuUTh OTUET MO MPOICTaHHON padoTe.

b=

3AJAHUA 1)1 BBIIIOJIHEHU A

3AJTAHME 1 Bpruuciuth cyMMy C YKa3aHHBIM YHMCJIOM BEPHBIX JECSITUUHBIX U 3a1aCHBIX 3HAKOB.

Bap. Cymma Bepn. | 3an. | Bap. Cymma Bepn. 3am.
aec. 3H. OECHAT. 3HAKOB
3H. 3HAKOB
1 x=§+%+ 294443 | 2 | 1,2 ] VI x:%—i-el—i-\/g—i-\/ﬁ 2 1,2
1 x:%+§+ 554449 | 2 [ 2,3 | VII | x=+27+1gl+lge 2 1,2




I | x=rx+e’++/53 +4/10 4 1,2 | VIII x:l\/2+£+\/T 3 1,2
2\V2 & 3
v | x=2+ e+lge+~67 4 L2 IX | x=e?2+Z L+\F 3 2,3
2 4 2z 5
T 4 1
\Y% x=—+sinl+e 2 3,4 | X x=—+4 4 2,3
3 2w oz 7
3AJIAHMUME 2 BerauciuTh pa3HOCTh ¢ YKA3aHHBIM YHCJIOM 3HaYaImmx nudp.
Bapuant Pa3HocTh 3HavaImmx Bapuant Pa3HocThb 3HavaImmx
unpp unpp
22
I x="2_z 3 \Y| x= \P _z 3
l T 4
11 2 4 VII X = L1 3
X=mwr —e /—272_ \/;
11 x=r—é’ 2 VIII x =107 4
v x =2r —6tgl 3 IX = —\/_ sinl 4
15 x
\Y% x=~lr -3 2 X 0 2 5

3AJJAHUE 3 Haiitu npousBeaeHue mpuOIMmKeHHbIX uncel (2 cnocobamu). OnpeaenuTb, CKOJIbKO

3HaYalmXx UQp UMeeT Npou3BeIeHHEe, YKa3aTh BEPHbIC U COMHUTENbHBIE IU(PHI.

Bapuant a b Bapuant a b
78,5184 +
I 1,58 £+ 0,005 0,973 + 0,0005 VI 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 £
’ + + +
10Y 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

3AJTAHHUE 4 Bpruuciauth ¥ yka3aTb KOJUYECTBO 3HAYAIIMX LMD B pe3yibTare, €Cld UCXOIHbIC
JaHHbIE — MPUOJMIKEHHbBIE YHCIIA, ONPEJEICHHbIE ¢ TOUHOCTBIO 10 MOJOBUHBI €IMHUIIBI TOCIIEIHETO

aspsa.
Bapuant 3ananus Bapuant 3ananus
0,7342 : 6,78542 :
3 ’ 4 B
1 (0,378) 0,0428 03271 VI (2,6019) 10,586 3015
) ) 4,50189 :
1| (7,542) 17,5324 | 6,7 : 2,3784 VII (10,1013) 25,607 278
m | (5,689 | 19,1805 27’681243 “ovin | 04198 | 281198 12’60 (1)3‘1’9 :
25,98595 : 25,4207 :
2 9 2 9
v (0,129) /21,594 10,57 IX (0,5601) 15,0509 8,704
8,92 : 31,560185 :
3 ’ 2 )
\% (3,586) 16,1018 4,5401 X (1,1809) 18,0011 5,784




3AJIAHHME 5 Bruuciuth ¢ yKa3aHHBIM YHCIIOM 3HAYAITNX IUP.

Bap. Hpumep | 3. u. | llpume | 3H. 1. Bap. Hpumep | 3u. u. | Ilpumep 3H. .
I V3,78 6 101;0 5 A% V19,807 8 V15 8
1 J5.906 | 5 §/10 8 VII | /28,908 9 831 9

11| 1,685 | 4 Y15 7 VIII 27,591 7 53 7
v 39349 | 5 Y10 6 IX 37,708 8 §/48 8
\% 25694 | 6 Y14 8 X 48,8193 7 391 5

3AIAHHUE 6 Pemuts 3a1auy Ha onpe/iesieHne abCoMOTHON (OTHOCUTENBHOM) TIOTPEITHOCTH.

I B. YKaxkuTe OTHOCUTEIBbHYIO MOTPEIIHOCTb, KOTOpasl MOJYYUTCSA, €CIU 4Yucio 6,572 3aMeHuTh
qHuCcaoM 6,57.

IT B. Croponsl napasuienorpamma paBubl 11 u 12 cm, MeHblias auaronans — 13 cm. B pesynbrate
U3MEpeHusl JUHEWKoH Oousplieit nuaroHamu noixyunan 18,9 cm. KakoBa oTHocuTenbHas
MOTPEIIHOCTb 3TOTO MPUOIUKEHUS?

III B. B paBHOOEIpeHHOM TPEYTOJILHUKE JJIUHA OCHOBaHMA paBHA 24 cM, a GOKOBOH CTOPOHBI — 15
cM. B pesynbrate u3MepeHus: JUHEUKON paJnycOB, BOMCAHHOW M ONMHUCAHHOW OKPYKHOCTEH,
nonyymnn coorBercTBeHHO 4,1 u 12,3 cm. Halinute OTHOCUTEIBHBIE MOTPEUIHOCTH 3TUX
MIPUOTIKCHUN.

IV B. Ckopocth cBeta B Bakyyme (299792,5 + 0,4) kM/c, a ckopocTh 3Byka B Bo3ayxe (331,63 *
0,004) m/c. Uto u3mepeHo ¢ OOMbIIEH TOUHOCTHIO?

V B. Kakas u3 xapakrepuctuk camonera «AH-24» nana tounee: pasmax kpbuia 29,2 Mm; B3jieTHas
Mmacca 21 1; cobctBenHas Macca 13,9 T; mpakTHYeCKUi TOTOJIOK BBICOTHI 8,9 kM?

VI 8. Oxkpyraure 9ucio 6,87 10 AeCATHIX U HAaWIUTE a0COTIOTHYIO U OTHOCHTEIBHYIO MTOTPEITHOCTb.

VII B. HaiinuTe OTHOCUTENBbHYIO MOTPEIIHOCTh MPUOIMKEHHOTO 3HadeHus a = 0,143 BenuuuHBI X =
1/7.

VIII B. JIokakuTe, 4TO OTHOCUTENIbHAS MOTPEIIHOCTD MPUOIMKEHHOT0 yucia He mpeBocxoauT 10%,
€CJIM B €r0 3aIMCH JIBE 3HauYalue uudpsl.

IX B. JlokaxxuTe, 4TO OTHOCHTEIbHAS MOTPEIIHOCTh MPUOIMKEHHOTO YMciIa He mpeBocxoauT 1%,
€CJI B €ro 3allMCHu TpU 3Havaiue qudpol.

X B. Haiinure rpanuisl 3HaueHui rpy3onoabeMHocTH aBromoomis ['A3-51A, ecnu oHa paBHa 2,5
(£15%) T.

KOHTPOJIBHBIE BOITPOCBI

1. Yrto Takoe morpenHocTs?

2. B ueM pa3zHuIa MEXKay a0COIIOTHON MOTPEIIHOCTHIO M OTHOCUTEIHHOM?

3. Kakum unciom siBsieTCst pe3ybTaT JeHCTBUMA ¢ MPUOIMKEHHBIMA YUCTIaMH?

4. TloyeMmy npu NPUOTMKEHHBIX BHIYMCICHUSIX MOTPEIIHOCTh MOKET HAKaITMBATHCS ?

COCTABJIEHUE OTUETA

- Homep 1 HanMeHOBaHHMe NPAKTHYECKOH padoThI

- Hean padoTsbl

- Homep BbIno/IHsIeMOro 3aiaHus 1 noapoodHoe oopmiienmne

Hror paﬁoTbI: OTYECT C PCHICHHUEM, OTBCTEI HA KOHTPOJIbHBIC BOIIPOCHI, 3alllUTa

IIpakTnueckas padora Ne 2
I EJIb: 3akpenuTh HaBbIKK PEIICHUS YPaBHEHUIN TPUOIMKEHHBIMU METOAaMHU.



KPATKHUE TEOPETUYECKUME CBEJAEHUA:

Yucno x =x * HazpiBaeTcs KopHeM ypaBHeHUs f(x) =0, eciu f(x*)=0.
Ecnu ¢ynkuus f(x) onpeneneHa M HeNpepbIBHA Ha [a,b] Y Ha KOHIIaX OTpe3Ka MPUHUMAET
3HA4YCHHUA pa3HbIX 3HAKOB, TO HA [Cl,b] CYHICCTBYCT XOTA 61:1 OIWH KOPCHb.

[Tpu ompeneneHuy MpUOIMKEHHBIX 3HAYEHUM KOpHEH ypaBHEHHUS HEOOXOIHMMO PELIUTh IBE
3a/1auu:

1. Omoenumsv KopeHb YpasHeHuss — 3HAYAT HAWTU TAKOWM HMHTEPBAI, BHYTPU KOTOPOTO
HaxXOJUTCS OJUH U TOJIBKO OJIMH KOPEHb JIAaHHOTO YPaBHEHHUSI.

2. Ymounums xopenwv ¢ Hanepe] 3aJJaHHBIM YHUCJIOM BEPHBIX 3HAKOB.

Meto1bl yTOUHEHUSI KOPHEMN

Memoo nonosunno2o oenenus

B ocHoBe MmeTona JEXKUT JeJI€HUE OTpe3Ka IOMoJIaM, Ha KOTOPOM ONpeNesieH KOpEHb
y _a+b

2

ypaBHeHus1. UTepanronnas Gpopmysa umeeT Bua: x'*

I'ne

X — ICKOMBII KOpEHb YpaBHEHUS

k — nHEKC MPUOIMIKEHHOTO 3HAUYEHHS KOPHS

au b — orpe3ok [a ; b] Ha KOTOPOM ONpeIeIeH KOPEHb YPABHEHUS.

Otpesok [a ; b] nenntcs 3ateM Ha aBa otpeska: [a ; xM] u [x®) ; b], 13 KoTOpBIX BEIOHpaeTCs
TOT, Ha KOHI[aX KOTOPOTO (DYHKILIMS IPHHUMAET 3HAYCHUS pa3HbIX 3HAKOB.

[Mporecc aeneHus MPOJOIDKAETCS IO TEX MOp, TOKa JUTMHA TIOCIIEHETO OTPe3Ka He CTaHeT |a—
b| < 2¢ , rae € — TOUHOCTH NPUOTMKEHUI.

Memoo npocmoti umepayuu.

Hcxonnoe ypaBuenue f(x)=0 10omKxHO ObITH TpeoOpa3zoBaHoO K BUIY: X=0(X)

(k) _ (k-1)
Hrepanyonnas GpopMysia UMEET BULL: X = ¢(x )
Beinonnenue ntepaiuii NoBTOpsIOT Moka He OyaeT BomonHeHo [X(k) —x(k-1)| <€

COIJEPKAHUE PABOTbI:
1. Tlomy4yuTh BapHaHT y NpenoaaBaTes.
2. BBINOIHUTH 331aHUS COTJIACHO CBOEMY BapHaHTYy.

NOCJIEJOBATEJIbBHOCTD BBIIIOJTHEHUSA PABOTDI:

N3yunTs MaTepuan JeKIuu.

O3HaKOMUTKCS C 3aJAHUSIMH MTPAKTUIECKON PabOTHI.

N3yunTh MeTOAMYECKUE YKA3aHHUS.

BrimmonHuTh 3agaHus.

OdopmuTh OTUET 110 MPOCIIAHHON padoTe.

3AJJAHUSA 1J15 BBINIOJTHEHU A :

3apanue 1. OTaenuTh KOPHU anreOpamveckoro ypaBHEHHUS TpapUUYECKUM WM aHATUTHYCCKUM
CrocoO0M M YTOUYHUTH KOPHU METOJIOM MOJIOBUHHOTO nenenust 10 0,01.

Nk W=

Bap. 3ananue Bap. 3aganue

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

11 x> -3x°+2,5=0 A\ 11 43 -3 +1=0
111 X -xX3-2x*+3x=0 VIII X+3x32+1=0
v X+1,7x*+1,7=10 IX X +3x2+4x+1=0
\4 X -2x’+7=0 X 20 +2x?-x-3=0
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3aganue 2. OTAenuTh KOPHU TPAHCIICHJCHTHOTO YpPaBHEHUS Ipa)uyecKUM CIIOCOOOM M YTOUYHUTh

MHHUMAJIbHBIA KOPEHB

paBHEHUS METOIOM KacatesabHbIX 10 0,001.

Bapuanr 3aganue Bapuanr 3aganue
| x-sinx—1=10 VI 1gx=-x
11 5—6x-3=0 VII xtgx=1
2 X —
M | 22-05-3=0| VII 2\/; rx2e3
[\ Lsve3 X ¢ = (1+x)?
Vv x? —sinx=10 X tg x=-x°

3aganmne 3. OTAenUTh KOPHU TPAHCIICHJCHTHOTO YpPaBHEHUS rpa)UyecKUM CIIOCOOOM M YTOUYHUTh
MAaKCHUMaJIbHBIN KOPEHb YpaBHeHUsI MmeToa0M xopa 10 0,001.

Bapuanr 3aganue Bapuanr 3aganue
x3+0,1x% + 0,4x —
! sNr e Vi 12=0
11 xlg(xtl)-1=10 VII sin(x + ) = x?
111 x—2sinx=0 VIII sin 3x =x
2 =
v x“—cosx=10 IX \/; tsinx=0
\ = \x+1 X (x-1)? = sin x

KOHTPOJIBHBIE BOITPOCHI
. Uto Takoe uHTEpBaAI U30ISALUN KOPHEN?
. Jlyd KaKoro Tuna ypaBHEHHUI IPUMEHUM METOJ ITOJIOBUHHOTO JI€JICHUS?
3. KakoMy yclOBHIO JOJDKHA YIOBIETBOPITH (DYHKIIMS HAa WHTEpBaje, €CIM HaM HW3BECTHO, YTO
KOpeHL ypaBHCHI/ISI HaXOIUTCA HA OTOM I/IHTepBEUIe?
4. B yeM cX0XKeCTb METOJ0B XOP/ U KacaTeIbHbIX?

N —

COCTABJIEHHUE OTYETA

1. Homep u HauMeHOBaHHME MPAKTUYECKON pabOTHI

2. e paboThI

3. Howmep BBINOIHIEMOT0 3a1aHUs U TOJIPOOHOE OOpPMIICHHE

Hror paGoThI: OTUET C PEIICeHHEM, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, 3aIIUTa
IIpakTnueckas padoraNe 3

IEJIb: 3akpenuTh HaBbIKK PEIICHUS YPaBHEHUIN MPUOIMKEHHBIMU METOIaMHU.

KPATKHUE TEOPETUYECKUE CBEJIEHUS:
Memoo xacamenvuvix (Memoo Hviomona)

k
) _ 6 _ SG&")
£1a9)
B kavecTBe HawaIbHOTO MPUOIMKEHHS BEIOMpAETCS Ta U3 TPAHMI] OTpe3Ka [a ; b] Ha KoTopoit
BbITIONIHSIETCS yenoBue: f(x)* f''(x) >0

Urepammonnas popmyna merona HproToHa umeeT BUI: x

BEITIOTHEHHE UTepalyii MOBTOPSIOT Moka He Oyzer BoimonHeHo [xX — x&D| < ¢
Memoo xopo

w _a*f(b)=b* f(a)
f)-f(a)

Wreparonnas Gpopmyna UMeeT BHIL: X
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OTpesox [a ; b] nenurcs 3aTeM Ha aBa otpeska: [a ; X u [x® ; b]. Beibupaercs HoBbIi
OTpPE30K, B 3aBUCIMOCTH OT YCJIOBHSL:

— eciu f(a)>0 u f(x®)>0 unu f(a)<0 u f(x®)<0 To orpesox [x© ; b]

— ecmm f(b)>0 u f(x®)>0 mwm f(b)<0 n f(x®)<0 To orpesox [a ; x¥]

BEITIOTHEHNE UTepalyii MOBTOPSIOT, oka He 6yzet BemonaeHo [x© — x*D| < ¢

Kombunuposarnnwlii memoo xopo u KacamenbHbix

Mero OCHOBaH Ha TMOCTPOCHHUH CXEMaTHYeCKOro rpaduka (QyHKIUH, OMpeaeIieHHN
HHTEPBATOB €r0 MEePECEUCHHUsI ¢ OChI0 a0CIUCC U TOCIEAYIONMM «CXKATHEM)» STOr0 MHTEpBAla MPH
MOMOIIH CTPOUMBIX XOPJI U KacaTeIbHbIX K rpadUKy 3TOM QYHKITUH.

COJAEPKAHUE PABOTHI:
1. IlomyuuTh BapHaHT y MIPENOJABATEINS.
2. BBINOTHUTH 33JJaHUSI COTJIACHO CBOEMY BapHaHTYy.

MHOCJIEAOBATEJBHOCTD BbBIIIOJTHEHUSA PABOTHI:
1. M3yuuTs MaTepuai JEKLUHUH.

O3HAKOMUTHCSA C 33IaHUSIMHU TIPAKTUYECKON PaOOTHI.
N3yunTh MeTOAMYECKUE YKA3aHMUSI.

BrimonHUTE 3agaHus.

OdopMuUTh OTUET MO TPOAETaHHON padoTe.

i

3AJJAHUSA JJI51 BBIITIOJIHEHUSL:
3aganue 1. OTaenuTh KOPHH anredpandeckoro ypasHenus ax® + bx’ + cx + d = () rpaduyeckum
WIN aHAIATHYECKUM CIOCOOOM M YTOYHHTh KOPHH KOMOMHHPOBAHHBIM METOJOM XOpA U
kacatenpHbIX 10 0,001.

Bap. Kosppuumnenrtsoi
a b c d

| 1 -0,2 | 04 | -1,6
11 2 -0,1 03 | -14
111 1 -0,3 | 01 | -1,3
v 2 04 | 02 | -1,1
\4 1 -05 | 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 0,4 | -1,1

3aganue 2. OTaenuTh KOPHU TPAHCIICHJCHTHOTO YpPaBHEHUS Ipa)UuyecKUM CIIOCOOOM M YTOUYHUTh
ux MetozoM urepaumii 10 0,001.

Bapuaunr 3aganue BapuaHnr 3aganue
| -0,5x = cos2x VI x = 2sin 2x
11 —x/3 = sin 3x VII -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 c0s(2,5x)-4x=0

KOHTPOJIBHBIE BOITPOCHI
1. Ecnum utepariioHHbIH IPOLEcC CXOIUTCS, TO KaKyI0 TOUYKY MOXHO OpaTh B Ka4eCTBE HYJIEBOTO
npubIKeHus?
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2. MOXHO J1 TpaueCKUM METOJOM HAlTH TOUYKY HYJIEBOT'O IPUOIMKEHUS?
3. B ueM mpeuMyIiecTBO HUCMONb30BaHUSI KOMOMHUPOBAHHOIO METOJ/Ia XOpA M KacaTeJbHbIX Mepes
OTJEJBbHBIM UCIOJIb30BAaHUEM 3TUX METO/I0B?

COCTABJIEHUE OTUYETA

1. Homep n HauMeHOBaHUE MTPAKTUYECKOU pabOTHI

2. Llenps paboThI

3. Homep BeImomHsI€EMOT0 33/1aHKs ¥ TIOIpoOHOE opopMIIeHUE

Hror padoThI: OTUET C PELIEHHEM, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI, 3aIIUTa

IIpakTuyeckas padora Ne 4

HEJIb: 3akpenuTs HaBBIKM pEIICHUS CUCTEM aireOpandyeckux ypaBHEHUH
NpUOIMKEHHBIMU METOJIOM.

KPATKHUE TEOPETHYECKUE CBEJAEHUSI:

1. Meton I'aycca

JIluHeliHOE ypaBHEHHE HAa3bIBACTCS 0OHOPOOHbLIM, €CIH €ro CBOOOJHBIN 4JIEH PaBEeH HYIIO.
Cucrema NMHEHHBIX YpaBHEHUW HA3bIBACTCS OOHOPOOHOU, €CIU BCE BXOIAIINE B HEE ypaBHEHUS
SIBJISIFOTCS TMHEUHBIMU OJTHOPOIHBIMU YPaBHEHUSIMHU.

OnHOopoAHAs cUCTEMA 1 JIMHEUHBIX YPAaBHEHUN C # HEM3BECTHBIMU UMEET BU/I:

apx: +apx: + ...+ apxn=0;

azix; +azxz+ ...t axx,=0;

Anix; + an2x2 + ...+ appxn = 0.

HenocpenctBenHoil mpoBepkoil yOexxgaemMcss B TOM, YTO OJHOPOJHAs CHCTEMa JIMHEHHBIX
ypaBHEHUW uMeeT HyleBoe pemenue: x; = 0, x> =0, ..., x, = 0. Takum obpazom, 00HOPOOHAs.
cucmema JUHEUHbIX YpasHenull ecez0a coemecmua. [102momy 8ajdcHO 6blACHUMb, NpU KAKUX
yenosusix oua sAensemcs onpeoenennou. OOHOpOOHAs cucmema N JUHEUHbIX YPABHeHUll ¢ n
Heu3BeCmHubIMU UMeem HeHylesble PeueHuss mo2od U moabKo mozod, Ko20a onpeodeiumens ee paeeH
HYTIO.

2. Meroa urepauuit

[Ipu OGonwpmom uwucne ypaBHeHuit (~ 100 m Oomee) mpsimbie metonbl pemeHus CIIAY
CTaHOBATCA TpyAHOpeanu3yeMbiMu Ha DBM, mpexae Bcero u3-3a CIO0XHOCTH XPaHEHUS U
00paboTKu MaTpHI] OOIBIIONH Pa3MEPHOCTH.

MeTonbl MOCHEIOBATENIbHBIX MPUOIMKEHUH, B KOTOPBIX MPH BBIYUCICHUU IMOCIETYIONIETO
NpUOIIKEHUS PelIeHHs] MUCTOIb3YIOTCS MPEIbIIyIIne, YK€ M3BECTHbIE NMPUOIMKEHHBIE PEIlIeHus,
HA3BIBAIOTCS UTEPALMOHHBIMHU.

B uTepalOHHBIX METO/JaX pEIIEHUE MOXKET OBITh BBHIYMCIECHO 32 OECKOHEYHOE YHUCIIO
uTepanuii (MpuOIMKeHHit), a ITOCKOIBKY 3TO HEBO3MOXKHO, TO, OCTAaHABIIMBAS MPOLIECC BBIUMCIICHUI
Ha KaKoW-I100 uTepanuu, HeoOX0JMMO YMETh OIICHUBATh MOIPEIIHOCTh METOAa UTEPALIHA.

[IpubnukeHHbIE METOABI PEIICHHUS CUCTEM IUHEHHBIX YpaBHEHHUU MO3BOJISIOT MOJY4YaTh
3HAYEHUS KOpHEH CHUCTEeMBbl C 3aJlaHHOM TOYHOCTHIO B BHJE INpeleNna IOocIeA0BaTEIbHOCTU
HEKOTOpBIX  BEKTOpoB. Ilpolecc mOCTpoeHMs TakoH  IOCJIENIOBAaTEIILHOCTH  HA3bIBAETCS
WUTEPAIMOHHBIM (TTOBTOPSIFOIITAMCS ).

O} PexTUBHOCTh TpPUMEHEHUS] MPUOIMKEHHBIX METOJOB 3aBUCSAT OT BhIOOpa HAYaIbHOTO
BEKTOpa U OBICTPOTHI CXOJUMOCTH IpOIECcca.

[Iycts nana nuneliHas cucrema

3. CpaBHeHuE NPAMBIX U UTEPALMOHHBIX METO/I0B

13



CucTteMbl TUHEHHBIX anreOpandyecKkux ypaBHEHH MOXKHO pelaTh Kak ¢ MOMOIIBIO MPSMBIX,
TaK U UTEPALMOHHBIX METOAOB. J[JI1 CUCTEM ypaBHEHUH CpEIHEW Pa3sMEPHOCTH Yallle MCHOJIb3YIOT
IIPSIMBIE METO/IBI.

HtepaninoHHble METONbl NPUMEHSIOT TJaBHBIM 00pa3oM [uis pelieHus 3afad OoJbIION
pa3MEpHOCTH, KOIJa MCIOJIb30BAaHUE IPSAMBIX METOJOB HEBO3MOXXHO U3-3a OIPaHUYEHUN B
JOCTYITHOM omepatuBHOM mamsath OBM wuinum u3-3a HEOOXOAMMOCTH BBITIOJIHEHHUS YPE3MEPHO
Oonpuioro ymciaa apudmernyeckux onepanuil. bompnie cucTeMbl ypaBHEHUH, BO3HUKAIOIIUE B
OCHOBHOM B NPHWJIOXKEHHUAX, KaK MPABWIO, SBISIOTCA Pa3peKEHHbIMH. MeTOAbl MCKIOYEHUs AJIs
CHCTEM C pa3peXEHHbIMH MaTpUIlaMH HEyIOOHBI, HalpuMep, TE€M, YTO IPU UX HCIOIb30BAHUU
00JIbIIOE YHUCIIO HYJIEBBIX 3JIEMEHTOB IpEBpaIlacTCs B HEHYJIEBbIE U MaTpulla TepsieT CBOMCTBO
pa3peKeHHOCTH. B MpOTHBOIONIOKHOCTE UM IPHU MCIOJIb30BAaHUU UTEPALMOHHBIX METOAOB B XOJE
WTEPAlMOHHOTO MpoLecca MATpULla HE MEHSETCS, U OHA, €CTECTBEHHO, OCTAE€TCS PAa3pEeKEHHOM.
Bonbmast 3pPeKTUBHOCTh MTEPALIMOHHBIX METOJOB 110 CPAaBHEHHUIO C MPSIMBIMH METOJAMH TECHO
CBSA3aHHA C BO3MOXHOCTBIO CYIIECTBEHHOTO UCIIOJIb30BaHUs Pa3peKEHHOCTH MATPULL.

COJAEPKAHUE PABOTHI:
1. IlomyuuTh BapHaHT y MPENOJABATEINS.
2. BBINOTHUTH 33JJaHUSI COTJIACHO CBOEMY BapHaHTYy.

HOCJIEAOBATEJIBHOCTbD BBIIIOJIHEHUSA PABOTbBI:
N3yuuTs MaTepua JEeKIUH.

O3HAKOMUTHCSA € 33IaHUSIMHU TIPAKTUYECKON PaOOTHI.
BrimmonHuTh 3agaHus.

OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

OdopMuUTH OTUET MO TPOACTaHHON padoTe.

MRS

3AJAHUSA JJIA BBIIIOJIHEHU S :
3apanue 1. Pemmth cucteMy TUHEHHBIX anreOpandecKux ypaBHeHUH MeTonoM ['aycca:

18x, +2,7x, +4x; +3x, =18,5 2x,+3x, —x; +x, =-3
= =
= 0,5x, —x, +2x;+x, =6 = 3x, —x, +2x; +4x, =8
2 | |36y +4x,+09x,-2x, =63 = X 4+X,+3%,-2x, =6
‘f X, —3x,+25x;,+4x, =15 \2 —-x,+2x,+3x,+5x, =3
2x,+7x,+3x;+x, =5 3%, +X, =X, +x, =2
= X, +3x,+5x;,—2x, =3 = =3x, +x;+2x, =1
< <
E_ X, +5x, —9x, +8x, =1 § X, +2x,+3x, =3
2 5x,+18x, +4x, +5x, =12 Q —x, +2x, -3x;-3x, =—4
(o] Lo
2x, =3x, +3x; +2x,-3=0
10x, +3x, +6x;, +2x, = 55,1 6x1 9x2 ;3 X o
z 3,5x, +2x, — x, + 4x, =218 z Xy FoXy T AXy T X A=
= “2x, —3x, +4x, +x, =5,6 = 10x, +3x, =3x; -2x,-3=0
< ] —
B [y +44x, 47,20+ 1x, = 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
s -2 2 6 —4 g 30 -4 5
g 1 0 2 4 g 5 7 8 9
=] 0
o o

(2 =2 3 —4) (4 2 7 -5
= 4 0 1 2 = 100 6 4 1
g 35 6 -2 g 1 5 -39
g L1 -3 0 4 ) g L 8 7 5 4
[~} 0
en o
- (-4 1 —2 3 ) - (-1 3 =3 0]
= 2 1 -1 0 = 4 2 3 5
= -2 3 5 4 = -5 1 -1 0
3 =41 -1 2 | E L2 3 -3 0 |
A o
- (2 -2 3 1 - (3 =3 2 -4
= 0 2 3 5 = 1 -1 0 2
5 -4 1 -1 =2 3, -2 1 0 -1
2 L0 3 5 4 3 L6 4 -3 5 |
w o

3ananue 4. PemuTh cucTeMy JIMHEHHBIX alreOpanyecKuX YpaBHEHUHW METOJlaMU HTEpalluid U

3eiinens. CpaBHUTH MOJIyuYEHHBIE pe3yabTaThl. [IpoBepUTh pe3ynbTaThl IIOOBIM TOYHBIM METOIOM:

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

18, /N —15x, +2x, +3x, =14 2p. ) 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

3B )™ +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, | 2% +20x, +10x, +x,==5 g§g /% t15x% —3x; +5x, =25
x, +4x, +20x; +3x, = 2 —3x, +x, +15x; —x, =6

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

I5x, +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
9p. |—3x +20x,—7x5+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

10 B.

5x, +7x, +8x; +30x, =19

KOHTPOJIBHBIE BOITPOCHI
1. Kakue nefictBust B Metozie ['aycca Ha3bIBalOT MPSIMBIM XOJI0M, a Kakie 0OpaTHBIM?
2. Kak npoBepuTh IpaBUILHOCTh HAXOXKACHHUS 00pAaTHON MaTpPHUIIBI?

COCTABJIEHHUE OTYETA

1. Homep u HauMeHOBaHUE MPAKTHYECKOH pabOThI

2. Ilenb paboThI

3. Homep BBINOIHAEMOTO 33JaHUs ¥ TOAPOOHOE 0hopMIIeHHE

Hror paﬁoTbI: OTYECT C PCHICHHUEM, OTBCTEI HA KOHTPOJIbHBIC BOIIPOCHI, 3alllUTa

IIpakTuuyeckas padora Ne 5

HEJIb: 3akpenuTb HaBbIKM COCTAaBJICHHUS HWHTEPIOISUMOHHBIX MHOTOWICHOB
Jlarpanka, moCTpoeHus: KyOMYeCKOro CrlaifHa.

KPATKHUE TEOPETUYECKUE CBEJIEHUSI:

3aaya MHTEPIIOTUPOBAHUSL COCTOUT B TOM, YTOOBI 10 3HAYCHUSIM QYyHKINHU f(X) B HEKOTOPBIX
TOYKaX OTpe3Ka BOCCTAHOBUTH €€ 3HAYCHHS B OCTAIbHBIX TOUKAX OTPE3Ka.

Cy1iecTByeT HECKOIBKO MOAXO0A0B K PEIICHUIO 33]]a4 UHTEPIIOISIUH.

1. Meton Jlarpamka. OCHOBHasI Ujesl 3TOTO METOJa COCTOUT B TOM, YTOOBI, MPEKIE BCETO,
HaWTU MHOTOWIEH, KOTOPBIM NMPUHUMAET 3HaueHue | B oHOM y3noBoi Touke U 0 BO BCeX IPYIHX.
Jlerko BuaeTH, 4TO PYHKLIUA

L,(x) = (X = X)) (X = Xg) .o (X = X_4) (X = Xj4)- - (X = Xni4)
(X = X)) (X = Xg ). (X = Xi_1) (% = X 4)---(X) = Xp.q9)
ABIIIETCS TpeOyeMbIM MHOTOWIEHOM CTEIEHU n; OH paBeH 1, ecnu x=X; u 0, Koraa x=x;, i#].

MHorouieH Lj(x)-y; nppuHIMaeT 3HaueHHs yi B i-i y3710BOi Touke U paBeH () BO BCeX APYrUxX
y®) =Y L)y,

Jj=1

y3nax. I3 aToro cienyer, 4To €CTh MHOIOWIEH CTENEHH N, MPOXOoaauuii uepe3 nt+l Touky (Xi,
¥i)-

2. Meron HproToHa (MeTon pa3fenéHHBIX pPa3HOCTEW). DTOT METOA IO3BOJIET IOJIYyYUTh
anMnpoKCUMHUPYIOIIME 3HA4YeHUs (QYHKUUU Oe3 MOCTPOCHHsS B SIBHOM BHUJAE ANIPOKCUMMPYIOLIETO
nojguHOMa. B pesynbrare momyyaem Gopmyiy Ui HOJIMHOMA Ph, anmpoKCHMUpYOMYO (YHKIIHIO
f(x):

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

b P(x,) - P(x) — pa3):[e.]'[éHHaﬂ Pa3HOCTb 1-ro nmopsAaKa,
(X0, X4) = W
P(xg%;) — P(xy,%,) — PA3/IENEHHAs Pa3HOCTh 2-r0 MOPAIKA U T.J.

P(xy,X,X,) =
(O! 1 2) XO—X2

3HaueHus Pn(X) B y3/max coBMagaroT co 3HaYCHUIMH f(X)
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COJAEPKAHUE PABOTHI:
1. Tlomy4yuTts BapuaHT y npenoaaBaTess.
2. BpINOJHUTH 3a7aHUA COTJIAaCHO CBOEMY BapHUaHTY

MHNOCJIEAOBATEJBHOCTD BbBIIIOJTHEHUSA PABOTHI:
2. HM3yunTh MaTepuai JEKLUHUH.

O3HAKOMUTHCSA C 3aIaHUSIMHU TIPAKTUYECKON PaOOTHI.

N3yunth MeTOIUYECKUE YKA3aHUSI.

BrinmonHuTE 3agaHus.

OTBETUTH Ha KOHTPOJIHHBIE BOPOCHI.

OdopmuTh OTUET 110 MPOCIIAHHON padoTe.

Nk W

SAJAHUA JJIA BBIITIOJIHEHU S :

1. Tlo maHHO# TabiuIle MOCTPOUTH HHTEPIOISIIMOHHBIN MHOTOWIeH Jlarpanxa.

Bapuanrt 1 BapuanT 4 Bapuant 7 BapuanTt 10
X -1 |0 3 X 7 9 1 X 2 |1 |2 X -1 |15
3
y [-3 |5 2 y |2 -2 |3 y |4 9 1 y 4 -7
Bapuant 2 Bapuant 5 BapuanTt 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
Bapuanr 3 Bapuanr 6 Bapuant 9
x |0 2 3 x |1 2 4 x |4 |2 1|0
y |-1 [4 [2 y [-3 [-7 |2 y |2 8 5
2. Haiitu npubnmxeHHoe 3HaYeHUEe (PYHKIIUU B YKA3aHHOW TOYKE.
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
Bapmuanr 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
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
Bapuanr 4
x | 041 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 $
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
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

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 | 041 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

[TocTpouTts smMIHupuUecKyro Gopmyiy st QyHKIUH Y, 3aJaHHOM TabnuIei (BOCIoIb30BaThCs
WHTEPNOJISIIIMOHHON (hopmysoit HeroToHa):

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

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

1. TloHATHE UHTEPIIOJISLIIH.

KOHTPOJIBHBIE BOITPOCBHI

2. OTauyue UHTEPHOJIALMU OT SKCTPAOISLINH.

COCTABJIEHHUE OTYETA
1. Homep u HauMeHOBaHUE MPAKTHYECKOH paboThI

2. Ilenb paboThI
3. Homep BBINOIHAEMOT0 33JaHUs ¥ TOAPOOHOE 0hopMIIeHUE

Hror paﬁoTLI: OT4YCT C PCIICHUCM, OTBCThI HAa KOHTPOJIBHBIC BOIIPOCHI, 3allliTa
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IIpakTnyeckas padora Ne 6

IEJIb: 3akpenuTh HaBBIKM COCTABJICHUS HWHTEPIOIALMOHHBIX MHOTOYJICHOB
CIUTalTHAMMU.

KPATKHUE TEOPETUYECKHUE CBEJAEHUA:

3ajaua MHTEPIOJIUPOBAHUS COCTOUT B TOM, YTOOBI 1O 3HAYCHUSAM (QyHKIHH f(X) B HEKOTOPBIX
TOUYKaX OTPe3Ka BOCCTAHOBUTH €€ 3HAYCHHUS B OCTAJIbHBIX TOUKAX OTpPe3Ka.

Cnaatin-annpoxcumayus. CIialHOM HasbIBaeTCs (PYHKITHS, KOTOPas BMECTE C HECKOJIbKUMHU
NIPOM3BOIHBIMU HENPEPHIBHA Ha OTpe3Ke [a, b], a Ha Ka)KJI0M 4acTHOM MHTEpBaje 3TOr0 OTpe3kKa [Xi,
Xi+1] B OTAEIBHOCTH SIBJISIFOTCSI HEKOTOPBHIM MHOTOUYJIEHOM HEBBICOKOM cTeneHH. OObIYHO MPUMEHSIOT
KyOW4eckuil cIuaifH, TO €CTh Ha KaXJOM JIOKaJbHOM HHTepBale (YHKIMS NPUOIIKACTCS K
MOJUHOMY 3-T0 TOpsIAKA.

KyOuueckwuii crutaifH Ha oTpesKe [Xi, Xi+1] UMeeT BUA:

2 2
X, —x) 2x—x;)+h x=x;) (20x,,, —x)+h
5y~ os)eh) el =)e)
COJAEPKAHUE PABOTHI:
1. IMonyuuts BapuaHT y IpenoiaBaTess.
2. BBINOJHHUTE 3a1aHUST COTJIACHO CBOEMY BapUaHTY

HOCJIEAOBATEJBHOCTD BBIIIOJTHEHUSA PABOTHI:
1. H3yuuTh maTepuai JCKUHH.

2. O3HaKOMHUTHCS € 33AAHUSAMU NIPAKTHUECKON pabOTHI.

3. HM3y4yuTh METOIMYECKHE YKA3aHMUSI.
4
5

(xi+l _x)2 (x_xi ) m. + (x X )2 (x _xi+l)

h2 i hz i+l

BrimmonHuTh 3agaHus.
OdopmuTh OTUET 1O MPOCIIAHHON padoTe.

3AJJAHUA 151 BBITIOJIHEHUA:
1. IMocTpouTh KyOMYeCKHH CIUIANH AJ151 PYHKIIUN:
1 B. y=cos x, n=5, [0,57/2]
2 B. y=3%, x0=-1, x1=0, xo=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=co0s2x, n=4, [0,2x]
7 B. y=4%, x0=-1, x1=0, x2=1
8 B. y=(1/2)%, x0=-1, x1=0, xo=1
9B. y=1/2sinx, n=4, [0,27]
10 B. y=ctgx, n=6, [0,37]
2. lHocTponTs rpaduky 1J1s1 KaXIA0r0 BH/1a HHTEPIOJINPOBaHUs (PyHKIMH.

KOHTPOJIBHBIE BOITPOCBHI
1. Uro Ha3wIBaeTcs, CILIAiHOM?
2. Kak BBITIOTHAETCS TOCTPOSHUE KYOMYECKOTO CIUTaiftHa?
COCTABJIEHUE OTUYETA
1. Homep u HaMeHOBaHUE TPAKTUYECKON PaOOTHI
2. Iens paboTbl
3.  Howmep BrImomHsIEMOTO 33/1aHMs ¥ TIOIpoOHOE opopMIIeHUE

Hror paﬁ()Tl)I: OT4YCT C PCIICHUCM, OTBCThI HAa KOHTPOJIBHBIC BOIIPOCHI, 3alliTa
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IIpakTHyeckass pabora Ne 7

HEJIb: 3akpenuTs HaBbIKM pelIEHUS OOBIKHOBEHHBIX U depeHInaibHbIX
YPaBHEHUH PA3IUYHBIMU METOAAMU.

KPATKHUE TEOPETUYECKUE CBEJIEHUS:

Penmth muddepenunansHoe ypapHerue y=f(x,y) (1) YHCICHHBIM METONOM - 3HAYUT I
3aJJaHHOM IOCJIEOBAaTEIbHOCTH apryMEHTOB X0, X1..., Xn M YHCJIA Yo, HE Ompenessis (yHKIIHIO
y=F(x), HaiiTK Takue 3HAYEHUS Y1, Y2,..., Yn, 9TO Vi=F(xi)(1i=1,2,..., n) u F(x0)=yo.

Bennuuna h=xk-Xk.1 Ha3bIBaeTcs I1aroM HHTEIPUPOBAHMS.

Memoo Diinepa OTHOCUTHCS K YHCIECHHBIM METOJaM, JAIOIIUM pEIIeHHE B BHJE TaOJMUIIBI
NPUOIMKEHHBIX 3HAUCHUH NCKOMOHN (PYHKITUH Y(X).

PexyppenTHbie popmyiiel MmeTona Ditnepa:

YK+1=YK+(1Kh

Xk+1=XkTh

oa=f(Xx+h2, YeH{(Xk, Yi)h/2)

Vik=Yk-1Hf(Xk-1,Yk-1)h

CHauasia BBIYHCIISIOT BCIIOMOTaTeNbHbIE 3HAUEHUSI UCKOMOW (DYHKLIHU VYi+1/2 B TOUKAX Xi+1/2,
3aTeM HaXoJAT 3HadyeHMe NpaBoil wacTu ypasHeHus (1) B cpeameil Touke Yirin=f(Xk+12, Yki1/2) U
OTIPEACTISIOT Yict].

J1J1s1 OLIEHKH MOTPEIIHOCTH B TOUKE Xx MPOBOJIST BHIUMCICHUS Yi € IIAaroMm h, 3areM c marom
2h u 6epyT 1/3 pa3HHIIBI STUX 3HAUCHUIA:

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

rae y(x)-tounoe pemnrenne nuddepeHmaibpHOro ypaBHeHUS.

Memoo Pynee—Kymma 2-20 nopsaoka. COCTOUT B IOCJIEIOBATENbHBIX pacuyeTax mo Gopmynam

kl :f(xm’ym)
k, :f(xm +hy, +hk1)

h
Yt =V +§(k1 +k2)

Ha4YMHas ¢ TOUKH (Xo, Vo).

Merton Pyrre—KyTra 2-ro mopsika IMeeT HOTpeIIHOCTh opsaka kh’.

Memoo Pynee—Kymma 4-c0 nopsoka. CoOCTOUT B TOCIEIOBATEIbHBIX pacuerax IIo
dbopmynam:

- m’ym)

= [x +— m+§k1j
h

—y +—k

( ym 2 j

£, +h .y, +hk,)
Yiit = Vm +%(k1 + 2k, + 2k, +k4)

HA4YHMHAS C TOYKH (X0, Vo).
Merton Pynre—Kytra 4-ro mopsika UMeeT NOTPeIHOCTh nopsaaka ki’

COILEPKXAHUE PABOTHI:

1. IlomyuuTh BapuaHTHI 3alaHUl y ITpENOJaBaTeNs.

2. Pemmts muddepeHunansHoe ypaBHEHHE MeETOIOM Oiiepa m MeroaoMm Pynre-Kyrra 4-ro
nopsiaka (n=>5).
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3. OmnpenenuTs NOrPENTHOCTH BIYUCICHUN.

[HOCJIEAOBATEJIbHOCTD BBIITIOJIHEHU A PABOTDI:

1. W3yuuTh MaTepuani JEKIHUU.
2.  O3HaKOMHTHCS C 3aJaHUSIMU TTPAKTUUECKONU PaOOTHI.
3. HM3yunTh METOOUYECKHE YKA3aHHUS.
4. BrINOJHUATE 3aJaHUs.
5. OdopMuTh OTYET 1O NMPOJEIAHHOK padoTe.
3AJIAHUW S 1J151 BBITTOJIHEHM A:
No No
YpaBHeHue YpaBHeHue
BapUaHTa BapUaHTa
! y=x +20,y(0)=1 2 y=e", y0)=I
, —’ Xty
3 Y= y()=1 4 y==, Y0
X —2xy
C 2y D
5 y="= y(1)=0 6 y=2 y1)=0
X xty
7 y'z{—ﬂ, y(0)=5 8 y=2y +3, y0)=3
9 Y=’ +y, y0)=3 10 y=e +1, y(0)=0
1 y=x+2y°, y(0)=0 12 y=x'y +x’, y(1)=0
2
' xy \
13 y=+———, y0)=I 14 y=—2—+ L yo)I
x +1 x—1 x-—1
: y + COS X
15 y==7, y()~I 16 y= , y)=1
y tx X
"2 2 R 2
17 y= ty , y0)=1 18 v +y , y(0)=1
19 y= =y, y0)=1 20 y= +y . ¥(0)=0
21 y=x'+y ., y(0)=0 22 y=x' =y, y0)=1
, | 2x
23 Y+t y(1)=0 R e i (e
X x +1
| o1
25 y=—, y@2)l 26 y= , y(0)=1
Inx Xty
27 y=e", yO)=I 28 y=—x', yO)I
29 y=3x’ =yt y()=l 30 y="+2%", y0)-I
KOHTPOJIBHBIE BOITPOCHI
1. Kakoe pemenue muddepeHnnanIbHOTO ypaBHEHHS Ha3bIBalOT oOmmMm pemieHneM? Kakoe —
YaCTHBIM?

2. B yeM NpuHIUIIHAIBHOE OTINYKE METOI0B Diiepa u Pynre-Kyrra?
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3. Kak BBIYMCIUTH NOIPEUIHOCTH BBIUMCIIEHUN IIPU IPUMEHEHUH MeTo1oM Jinepa u Pynre-Kyrra?
COCTABJIEHUE OTYETA
1. Homep n HauMeHOBaHKE MTPAKTUYECKOU pabOTHI

2. Llens paboThI
3. Homep BeImomHsI€EMOT0 33/1aHKs ¥ TI0IpoOHOE opopMIIeHUE

Hror paﬁoTbI: OTYECT C PCHICHHUEM, OTBCTEI HA KOHTPOJIbHBIC BOIIPOCHI, 3alllUTa
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4. ”THOOPMAIIMOHHOE OBECIIEYEHHUE
IMPAKTUYECKUX PABOT

4.1 IleyaTHble U3TAHNA:

OcHoBHBIE:

O-1. Cosemos B.Al. Memoovl u cpedcmaa npoekmupo8arus UHGHoOpMayuOHHbIX
cucmem u mexuonozuii: yueoHoe nocooue / Ul Axaoemus, 2019.
JlonoJIHMTEIbHbIE:

O-1. Konoaeg B.J]. Yucnenvie memoowl u npoecpammuposatue. yuebHoe nocooue /
Iloo peo. JI. I'. I'acapunoii. - M.: "®OPYM": HHOPA-M, 2009. - 328c.

4.2 JeKTPOHHbIE U3JAHNUSA (3JTEKTPOHHBIE Pecypchl)

1 Eounoe okno oocmyna Kk 00ueobpazo8amenbHblM pecypcam — NeKmpoHHAs
oubruomexa [Inexkmponnsiii pecypc|. Pesxcum oocmyna:
http//window.edu.ru/window
2. Cosemos bB.A. Memoovi u cpedocmea npoexmuposanusi UHGOPMAYUOHHBIX
cucmem u mexuono2uti. yyeonoe nocooue / L] Axaoemus, 2019., 25 nooxnrouenuii

5. JIMCT UBMEHEHM U JONTOJIHEHUI, BHECEHHBIX B
METOINYECKHUE YKA3AHUA

Ne HN3MECHCHHUSA, 1aTa BHECCHHS, Ne CTPAHMIIBI ¢ U3BMECHCHHEM

188 00) Crano

OcHoBaHHe:

IMoanucnh JIMIA, BHECHICTr0 H3BMCHCHHUSA
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