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TpeOoBaHus K BHINOJTHEHUI0 KOHTPOJIbLHOM PadoThI

1. Hean usyuenus aucuumiannbl « MadopmaTuka (crienriaBbl)».
Heassmu ocBoenus naucuuruinabl «MHpOpMaTHKa (CHENTIaBbl)
SABJIAIOTCS: U3yYeHUE OOIMIMX MPUHILIUIIOB MOCTPOCHHUS BBIYMCIUTENBHBIX MOJETCH
M aHauu3  MOJYYEHHBbIX  pe3yJbTaTOB,  INPUMEHEHHE  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHI, a Takke CoJeHCTBUE (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHNUS U PA3BUTHUIO CUCTEMHOTO MBIIICHHS.

2. Ilnanupyembie pe3yJibTaThl 00y4YeHH s

W3ydyeHne MUCHUIUIMHBI HAIMpaBlI€HO Ha (OPMUPOBAHUE Yy BBITYCKHUKA
CIIOCOOHOCTh PENIaTh CIEIYIOUIUE MPOPECCHOHANIBHBIE 3a/1a4d B COOTBETCTBUU C
BUJaMH MPO(PECCHOHATBHOMN JAEITeTbHOCTH:

- CEPBHUCHO-IKCIUTYyaTallMOHHAs JEATEIbHOCTh: MCHBITAaHUSA WU Claya B
DKCIUTYaTalHIo MH()OKOMMYHHUKAITUOHHOTO 000pyI0BaHUS; HaCTpOMKa,
pEeryivMpoBKa, HCHOBITAHUS M TECTUpPOBaHHWE OOOPYAOBAaHHWS; HACTpOMKa U
o0cny’KMBaHUE anmnapaTHO-IIPOrPAMMHBIX CPEJICTB;

- DKCIEPUMEHTAIIBHO-UCCIIE0BATENbCKAs JEATEIBHOCTD: IIPOBEIAECHUE
DKCIEPUMEHTOB M0 3aJaHHOW METOJIMKE; AHAJIN3 PE3yJIbTATOB U COCTABJICHUE
pEeKOMEHIAUMKA MO  YJIYYIIEHUID  TEXHUKO-d)KOHOMHUYECKUX  IOKa3aTeseu
UH(POKOMMYHHUKAIIMOHHOTO O0OpYyIOBaHUS; MAaTeMaTH4YEeCKOE MOEIMPOBAHNE
MH()OKOMMYHHUKAIIMOHHBIX MPOIECCOB U 0OBEKTOB Ha 0a3e CTaH/IapTHBIX MAKETOB

ABTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHHUS.

3. 3ajanus HA KYpCcOBYIO padory.

Pemienne TeXHUYECKOM WM HAYYHOU 33/1a4d BKIIFOYAET €€ MaTeMaTUYECKOe
ONMCAaHUE Ha SI3bIKE YpaBHEHUH, pyHKUMH, 1udPepeHnanbHbIX ONepaTopoB U T.
1. Marematuueckast popMyIupOBKa 3a7a4 MOKET OKa3aThCs HE MEPEBOAUMON Ha

SA3BIK QBM, IMO3TOMY I PCHICHHA TaKMX 3aJad IHIPUMCHAIOTCA YHCJICHHBIC



Metonsl.  Mcxoanass ~— mareMarthueckas — 3ajada  3aMEHSIeTCS  JIPYIoi,
chopMyTUPOBAHHON B TEPMUHAX YHUCEI U ApUPMETHICCKUX TCHCTBHM.

B nanHOl KypcoBOM paboTe MOJKHBI OBITh OCBEIIEHBI BOMPOCHI
MPAKTUYECKOIO pElIeHUs 3a7ad YHUCICHHbIMU MeToAamMu. OHU MO3BOJISIIOT
OTZIENSATh U YTOUHSTh KOPHU B HEJMHEWHBIX YPaBHEHUSX, ONPEACNATh 3HAUCHUE
GyHKUMM B TOYKE, MCIOJIB3YyS METOMbl anmpOKCHUMAalluu, OMNpEeAeNisiTb KOPHU
CHUCTEM JIMHEHHBIX alreOpandecKnX ypaBHEHWW, HAXOIUTh 3HAYEHUS MHTETPAIOB
METOJAaMH  MPSIMOYTOJIbBHUKOB, Tpaneuuid, CHMIICOHA, ONpeAeNiaTb TOUYKY
sKcTpeMymMa (GYHKIUA METOJaMU OJHOMEPHOM ONTUMHU3AINHU (IUXOTOMUU U
30JI0TOTO CEYEHUS).

3.1  Ha3nayeHue KypcoBoi pabOTHI.

3agaHus MpeayCMaTpPUBAIOT 3aKPEIUIEHUWE IMOJIYYEHHBIX 3HAHUU MO
TeMe «UucneHHole MeTONbl U onTUMHU3auus». llepen BbIMOTHEHHEM paOOTHI
PEKOMEHJIyeTCsl M3Y4YUTh TEOPETUYECKUH Marepuan 1o Teme [2], BKIo4Yas
CTPYKTYpPHBIE CXEMBI aJTOPUTMOB, MPOTPAMMHPOBAHHE KOTOPBHIX ITO3BOJIAT
pelINTh MOCTaBJICHHbIEC 3a7aui. Pe3ynbTaTsl penieHus: U BbIBOJ MPOMEKYTOUHBIX
3HauYeHUN 0OPMIIATH B BUI€ TAOIHI] C HEOOXOUMBIMU KOMMEHTAPHUSIMU.

3.2 KypcoBas pabota BKJIIOUaeT BBINMOJIHEHUE 4X 3a/1a4:

JIisi Kak0ro BapuaHTa KypcOBOW pabOThl 3KCHEPUMEHTAIBHO MOJIy4YeHa
HeKo-Topas (yHKOusS  y(X), TpencTaBieHHas TaOnu4HO. J[s 3THX JaHHBIX
HEO0OXOMMO PEIIUTh YETHIPE 33/1a4U YHCICHHBIMU METO/IaAMM:

1. Jna 3amanHoi ¢GyHKmum y(x) (Tabmuma 1) MeTogoM HAMMEHBITNX
KBAQIPAaTOB TIOJYYHTh:

nuneiinyio F1(x) = ajta;x u kBagpatnuHyio F2(x) =ag+ a;x + a,x°

anmpPOKCUMUPYIOIHE (PyHKITUH:

- COCTaBUTh U PEIIUTh CUCTEMY HOPMAJbHBIX YPaBHEHHUMU; OINpPEACIIUTH
napameTpbl anmpOKCUMUPYIOIIHNX byHKLMI; BBIYHUCIIUTD 3HAYCHMUS
ANMPOKCUMUPYIOMUX (YHKIIUN B y37aX anmpOKCUMAITIH;

- moctpouTh rpaduk 3amaHHOW (QyHKIMU U rpadukud (QYHKIUNA JTUHEHHOU



KBaI[paTHqHOﬁ AIIIPOKCUMAlN,; OLICHHUTH Ka4CCTBO aIlIIPOKCUMAIIUN.

B mocCjICAyromunx 3aaadax pacudcThbl 6VI[VT IIPOBOJUTHECA Ha OCHOBEC

MMOJYYCHHOM KBAAPATUIHOM allIPOKCUMHUPYIOIICH d)VHKI_II/II/I;

2. Haiitu Metoaom urepauuu 1 MeTo oM Hpl0TOHA 1Ba KOPHS ypaBHEHUS

F2(x) = 0 ¢ 3agaHHO# TOYHOCTBIO 107

- OTJEJIUTh KOPHU;

- MPOBEPUTH (AHATUTHYECKH) YCIOBHS CXOAUMOCTH IPUMEHSIEMBIX METO0B
peuieHust ypaBHeHuil. B ciiyyae HEOOXOJUMOCTH NMPUBECTH YpaBHEHUE K BUIY,
o0ecrevynBaroieMy CXOJUMOCTh Mpollecca MPUOMMKEHHs K KOPHIO; BBIOPATh
HavaJbHOE MPUOIIKEHUE; 3alucaTth PEKyppeHTHYI0 (GopMyiay [Uisi YTOUYHEHHUS
KOPHS; OLIEHUTh IOTPEUIHOCTD;

3. Bpuucautre wuHTerpan gynkumu F2(X) Ha oTpe3ke MexIy KOpHSIMHU
ypaBHEHUS F2(x)=0 mpu pa3dbuenun orpe3ka umHTerpupoBaHus Ha nl=10 u
n2=20 noapIHTepBaJIOB. [[1s WMHTErpuUpOBaHUS HCIOJIB30BATh METOJ CPEAHHX
IPsIMOYT'OJIBHUKOB, Tparneunid 1 Cumncona. OUEeHUTh MOIPEIIHOCTh BEIYACIECHUH.

4. OnpenenuTs TOUKY 3KcTpeMyma GpyHkuuu F2(x) MetogamMu AMXOTOMHUH U
30JI0TOTO CEUeHHsl ¢ TOUHOCTBIO E =107 :

- TPOBEPUTH YCJIOBHE YHUMOJAJIBLHOCTH M BbIOpATh HayajdbHBIM OTPE30K
ONTUMU3ALINY;

-3aIUCcaTh yCJIOBUE OKOHYAHUS MOMCKa MUHUMYyMa (MakcuMyMa) (PyHKIIHH.

Kaxnyro M3 MNepedyucieHHbIX 3a/lad  HEeOOXOAMMO  pPElIUTh C
MOMOUIBIO sI3bIKa MporpammupoBanusi Pascal .

B mosicHuTEnbHON 3amKMCKe MPUBECTH CXEMbl AJTOPUTMOB, HCXOJHbBIE
TEKCTbl TporpaMM. Pe3ynbpTaThl pelieHus U BBIBOJbI MPOMEKYTOUHBIX 3HAUYECHUN
0OpMIISATH B BHJI€ TAOJIHI] C HEOOXOIUMBIMU KOMMEHTAPHUSIMHU.

Homep BapuanTa M 3HaueHHs] aprymMeHTa (PYHKIUMU X ONpEIEseTcs C
MTOMOIIBIO

TaOIUIIBI TIO TOCTEAHUM JABYM MU(PPaM CTYIECHYECKOTO OmIeTa.



33 BapuanTel 3ananus.

Tabnuma 1.
BapuanTel BapuanTel BapuanTel BapuanTsl.
00,23.46.69.92 01.24.47.70.93 02.25.48.71.94 03.26.49.72.95
X i |1 X Yi X Yi o] Yi
0| -1 | -035% (0] - 1256 |09 091 0| 5 |-:0316

11

101} 1376 (1,9 0911 |18} 0286 | 1| 7 | -1.29
2| 3 103 |2|-7| -043% |2|-7| -043%6 |2 | 9 | -091
3|1 5| 0316 |3 |-5| -14l16 |3|-6 | -106 3| 11| 0476
4| 7 | -129 (4|3 -1.03 45| -14l6 | 4 | 13 | 1496
50 9 -091 |5-1| -035% |5|-4| -1406 | 5 | 15 | L.15
BapuanTsl BapuanTsl BapuaHTsl BapuanTsl.

04.27.50,73.96

05.28.51,74.97

06,29.52.75.98

07,30,53.76,99

1] X Yi 1| X Yi 1] X Yi 1 Xi Yi

O 5| -093% |0|14| 159 |0 /13| 205 | 0 | -11 | 2577
1/ 8 | -128 |1|12| 244 |1 11| 2577 | 1|9 | 181
2110 | 0266 |2|10] 2366 |2]|-9 1.81 2| -7 0.124
312 112 |3|-8| 1006 |3 |-7| 0124 | 3 | -5 |-1116
4|14 | 1506 |4|-6| 0064 |4 -5 -lI1l6 | 4| 3 | -091
5016 | 0526 |5| 4| -1206 |5)-3| -091 5| -1} -0376
BapuanTsl BapuanTsl BapuanTsl BapuanTsl.
08,31,54.77, 09,32.,55.78, 10,33.56.79 11,34.57.80

] x Yi o 1] X Yi 1] x Yi Iy Yi
05| -L1l6 |0|-1] 0376 |00 1 0| 3 | LO9
1} 4| -1206 |11} 1376 |12 ] 1406 | 1] 5 |-0.116
23| 091 |2]3 1.09 24| 0526 | 2| 7 |-0.876




30 2| 032 [3|5] 0116 [3]6 -0.64 319 | 019
4-1 ) 0376 |4| 7| 086 |48 -0726 | 4 11 | 1576
510 1 509 -0.19 |5]10| 0634 | 5 | 13 | 3.056
BapuanTsl BapuanTsl BapuanTsl BapuanTsl.
12.35,58.81 13.36.,59.82 14.37.60.83 15,38.61.84
X Yio o 1] X Yi 1] X Yi iy Yi
o5 | 0116 |0| 8 | 0726 |0 10| 0634 |0 | 9 | -0.19
117 | -0876 |1| 9 019 |1]12 | 244 1| 11 | 1576
219 -0.19 2110 0.634 |2 14| 3326 | 2 | 13 | 3.056
3|1 1576 |3 |11| L1576 |3 16| 2926 | 3 |15 | 3.25
413 3.05 |4|12| 244 |4 18| 224 4 | 17 | 2.524
S 15| 325 |5)13| 3.056 |5]20| 2634 |5 | 19 | 2244
BapuanTsl BapuaHTsl BapuaHThl BapuaHThI.
16,39.62.85 17.40.63.86 18.41.64.87 19.42.65.88

1] X Yi 1| X Vi 1] x Yi 1 Xi Yi

o 1] 036 (0/-7| 091 |0|-4] -106 |0 | 2 1
113 | 1376 |1/-6| 0286 |1|-2| -1406 | 1| 4 386
215 103 25| 0436 |20 | 038 | 2| 6 | 0406
3 7| 0316 (3|4| -106 |32 1 3| 8 | -0939
419 | -1.2% (43| -l4l6 (4| 4 | 138 | 4 | 10 | -1.286
51 091 52| -1406 |5| 6 | 0406 | 5 | 12 | -0.266
BapuanTsl. BapuaHThl. BapuaHThl.

20.43.66.89 21.44.67.90 22.45.68.91

1]ox Yi |1 X Yi 1] X Yi

0} 7 | 0316 |0 11} 205 |0]|10 244

109 | -1.2% 19| 2577 |1]-8] 2.366

2,11 091 27} 181 |2]-6 | 1006




3| 13 0476 |3 -5 0.124 314 -0.64
4| 15 149 (4| -3 | -1.116 |4 |-2| -1.206
S| 17 1.15 S| -1 -0.91 510 -0.326

3.4 TpeboBauus Kk 0HOPMIIECHUIO.

KypcoBas pabGota BeimosiHsieTcss B iedaTHoM Bujie (popmat A4) ¢ yuérom
BO3MOXKHOCTEH, KOTOpbIMU pacmoiaratoT st opopmiienuss WORD u EXCEL
(Microsoft office), u B anektponHoM Buzae. Kypcoas pabota BKIIIOYaeT:

— TUTYNbHBIN JIUCT;

- OrnaBienue;

— 3aganue;

- Brenenue;

— Pazpgensl pemienus 3anau ¢ nporpammamu peenus (Typ6o [Tackans);

- 3aKIII0YeHHE;

— CIHucoK UCTIOIB3yeMOM JTUTEPaTyPHhI.

Pe3ynbrathl pemieHus, oMTydeHHBIC TPOTPAMMHO, BBIBOJ] MIPOMEKYTOUHBIX
3HAYeHUH OQOpPMIISIOTCS B BUJE TaOMUI C HEOOXOJWMBIMU, HO KpaTKUMU

nosiCHEHUSIMA. JIMCTBI pabOTHI CIIUBAIOTCS U HYyMEPYIOTCS.

4 MeTtoIM4ecKre VKa3aHus 10 BLIMOJIHEHU KYPCOBOU PAOOTHI.

3AJIAHUE Nel:

B cirydae 06paboTKu SKCTIEpUMEHTAITLHBIX JAHHBIX, TIOJTYICHHBIX B
pe3yJibTate HaOJII0AEeHNN, HAYYHBIX OIBITOB, TEXHUYECKUX UCTIHITAHUN U MOTYT
UMETh MECTO OIUOKHU ITUX JaHHBIX. MeTo] HAMMEHBIIIMX KBaJIpaTOB
UCITIOJIB3YETCsI PpU 00pabOTKE PeaTbHBIX KOJIMYECTBEHHBIX JJAHHBIX, TTOJTYYeHHBIX
C TIOTPEIIHOCTHIO. B TakoM ciyyae anmpoKCUMUPYIONIYIO0 PYHKIHIO CTPOSIT C

IMOMOIIbIO MCTOJIda HAMMCHBIIINX KBA/IPAaTOB.



[Iycte B pesynpTaTe »OKCOEPUMEHTA OBUIM TIOJYYEHBI JaHHBIE,
MIPE/ICTABIICHHBIC B BUJIC TAOJIUIIBI.

Heo0xoauMo MOCTPOUTh aHATMTUYECKYH0 3aBHCHMOCTh, Hamboiee
OJM3KO OMMCHIBAIOIIYIO PE3YJIbTaThl SKCIIEPUMEHTA.

Wness meroga HaWMEHBIIMX KBagpaTOB 3aKIIOYaeTCsl B TOM, YTO
GyHKITUIO

@ = f(x, ap, a;, ....ax ) HEOOXoAUMO TOAOOpPaTh TaKUM OOpa3oM, YTOOBI

CyMMa KBaJpaTOB OTKJIOHEHUH W3MEPEHHBIX 3HAYCHHWA OT pacuéTHBIX ObLIa

HaUMEHBIIIEH.

S= ) V) — FEII = min

3amaya CBOAUTCS K ONpeeaeHUI0 KOADPUIIMEHTOB a;
annpokcumupyromend GyHkuuu . s e€ perennst HEOOX0UMO COCTABUTh

CUCTEMY YpaBHEHUH.

L
da,
S
da,

Ecau nmapaMeTpsl a; BXOIAT B 3aBUCHUMOCTD (@ HHHCﬁHO, TO IMOJYYHUM

cucteMy u3 k+1-TMHEHHOro ypaBHEeHHUsI ¢ K+1 HEM3BECTHBIM:

n a
CELOh (0,5 8)) S = 0

9 _

=0
da,

1D 0 e e a)

Z(}’; — f(x;, aq,a4, ... ay ))a_ak -0



CucrteMa Ha3bIBA€TCS CUCTEMON HOpPMAaJIbHBIX YPaBHEHUH, €€ MaTpulia —

Martpuneu ['pamma.

3Has K03 OUIMEHTHI a;, SBISIONINECS PEIICHUEM CUCTEMBI, MOYKHO

COCTAaBUTh UCKOMYIO aNMPOKCUMUPYIOIIYIO (PYHKIIHIO.
[TonGop mapaMeTpoB anmpoOKCUMUPYIOIIEH QYHKIUU:
JIuneiinas pyHkuus:
HeoOxonumo onpenenuts napamerpsl GpyHkuuu Fi(x)=ay + a;x

Cucrema TUHEHHBIX YpaBHEHUH AJI HAXO0XKJIEHUS KO3(PPUIIMEHTOB

MHorousieHa F(x)=a, + a;X (JiuHeiHast annpoKCUMaIus):

(n+1a, + (il&-)fll = i:}ﬁ-.
::i X)ao + ::i x)a, = Z X
Y i=0 i=0 i=0

PemenneM cucteMbl ypaBHeHUH (JIMHEHHAs allIPOKCUMAIUs) SIBISIOTCS:

[1]:

_ B nyl n+1xy
a,=y—a,x; a, = (1.1)

Zx -~ n+1)( )2

2% i%

i=0 o
n+l’ V= n+1

X =

KBagparuynas QpyHkuus:

Heo6x0auMo onpeennTh mapametpbl hyHKiun Fo(X)= ag+a ;X + a,x°

10



CocTaBuM H pEIIUM CUCTEMY HOPMAJIbHBIX YPaBHEHHM, KO (HUIIUEHTHI
KOTOPOH NoJTydaroTcst U3 Matpuusl ['pammall], ns onpeneneHus napameTpoB
MHOT'OYJIeHa BTOpO# cTernenu F,(x)= agtax + azxz.

(n+1)a, + (Zx,.)al +(in2)az = Zy,-
(in)ao +(in2)al + (Zx? )az = inyi
(X by + (X oy + (o, = X,

Pe3ynbpTaTel BEIUNCIEHUS 2IEMEHTOB MATPULbI ['pamMMa, peleHus CHCTEMBbI
HOPMAJIBHBIX YPaBHEHUI MeTOIOM [ 'aycca, BEIUMCICHNE 3HAYECHNUN
ANMpPOKCUMUPYIONUX (QYHKUIUN B y3/1ax alMpOKCHUMAIIUU, OLIEHKY KayecTBa

AIlIIIPOKCHUMAIINH BBIIIOJIHUTH IPOTPAMMHO.

B kaudecTBe Mepbl YKIIOHEHHSI 3aIaHHBIX 3HAYEHUN PYHKIIUU OT

MHOTI'OYJIEHA CTCIICHU M (Ka‘{CCTBO aHHpOKCI/IMaHI/II/I) IIPUHUMACTCs BEJIMYKMHA

= Z(F ()~ y(x))

[Toctpoenue rpadrKoB 3aJaHHOM TOYEYHON QYHKIUHU, TUHEHHON U
KBaJIpaTUYHOM aNMpPOKCUMHUPYIOMIUX (PYHKIIHA.
[TocTpoenue rpaduKoB BEITIOIHUTE ¢ yaéToM Bo3MoxkHOCcTer WORD ,
EXCEL (Microsoft office 2010).
3AJAHUE Ne 2.

TIpuMeHsis YHMCIICHHbIE METOIbI HAHTH ¢ TouHOCThI0 E=107 1Ba KOpHS
HenuHeHoro ypaBHeHus F2(x)=0, rae F2(x), nosydeHHast B IpeablaylIeEM
3a/laHuu (QYHKIMS KBaJpaTUYHON allpoKCUMaluy Habopa HEKOTOPBIX
AKCIIEPUMEHTAJIbHBIX OTCUETOB.

l. Otnenuts KOpHU ypaBHeHMs. [Ipu rpapuyeckoM OTIeEHUN KOpHEH
CJIelyeT OCTPOUTh Tpaduk (GYHKIUU YPABHEHHS [0 MEPECEUYEHHUs C OChIO abLuc

U 3aTEM OMNpENeTUTh OTPE3KH, COAepXkaliue KOpHHU. YOeauThCs, 4yTo (PyHKUUA

11



MEHSET 3HAKM Ha KOHLAX OTPE3KOB, T. €. B KAXKJOM OTPE3KE CYLIECTBYET, IO
KpaiiHeil Mepe, 1o ogHOoMy KopHI0.(f(a)f(b)<0.) Kopenp X* OyneT eIMHCTBEHHBIM
Ha oTpe3ke [a;b], ecnm mpowsBogHAs (YHKIHUU CYMIECTBYET M COXPAHSET 3HAK
BHYTpPH OTpe3Ka.

2. Ha oTpe3kax yTOYHUTH KOPHU METOJOM UTepanuu (OJIMH KOPEHb) U
Herotona (npyroii kopenb) IIpu yrouHeHHH KOpHS METOAOM HUTE€pAalUU MPUBOMIST
ypaBHenue f(x) = 0 k Buay X =@(x) Torna pekyppentHas ¢opmyia yTOUHEHHUS
KOPHA Xp+1 = O(X,). HauanbHOE 3HAaUeHHMEe B METOAE UTEpalUUU — IIPOU3BOJIBHOE
3HaueHue u3 oTpe3ka [a;b]. CiaemyeT BOCTIONB30BATHCS CIEAYIOMICH METOIUKON

nosyueHus: utepupyromei ¢pyakuuu. Urepupytomas ¢pyakmus @(x) = A-f(x) + x

obecreurBaeT BBIIONHEHNE YCIOBUs CXOAMMOCTH | (X) | <1 mpm xe [a;b].

[IpaBumno BeIOOpa mapamerpa A:
1
— <0, ecnu f'(x) >0,

1
0< A< = ectu f(x) < 0.

r =max(|f*(a) |,|f*(b))npu xe [a;b].

YcinoBue OKOHYaHMS TOUCKA KOPHA:

{ |xn_ J'::f1+1|‘::::E
|f(xnj_f(xn+lj|{E

OHCHKa MNOrpCIHOCTH:

n

, q=max|¢ (x) [mpuxe [a; b], m = [Xg - o)

" m
= x,| =g

WtepanmoHHbIN MPOLIECC YTOYHEHHUS KOPHS BBIIIOJHUTH MPOTPAMMHO.

12



3.  JlocTaTouHbI€ yCIOBHS CXOAUMOCTH MeToJa HploTOHA ompeneneHb
CJIETYIOIIHM:

o f(x) menpepriBHa Ha [a;b] u f(a)-f(b) <0;

o £(x) u °(X) OTIIMYHBI OT HYJIS U COXPAHSIOT 3HAKH MPHU a<x<Db;

o HauansHoe npubnmxenue Xy Beioupaercs uz yciorus f(x)-£7(x)>0.

PexyppenTtnas ¢popmyna:

_ Flagy
f‘r{xii :I,

x’i‘l+1 = x’i‘l = 09 19"

3 OLCHKHU IMOrpCIIHOCTH

* M,
|x* —x,| = P— (X, — X,_1)* ClIeayeT yCIOBHE OKOHYAHHUS YTOUHEHHUS
g

KOPHS MPH 3aJJaHHOM TOYHOCTH E :

Zmg E
My’

Xy — x‘i‘l—'l.l =

M, 1 m; -MOynu HAaUOOJBIIEr0 U HANMEHBIIIETO 3HAYCHHUM

cooterctBeHHO f(x) u °(x). 3aecy E=10".
WreparmmoHHbIN MPOIIECC YTOYHEHUS KOPHS BBITIOJIHUTH MMPOTPAMMHO.

3AJIAHUE Ne 3.

*z
WNurerpan _]; f(x)dx, rne X, ¥ X, KOPHU YpaBHEHHMs, IOJyYEHHBIE B
1

IpEeabIAYyIEeM 3aJaHuH, BEIYUCIUTD TPU Pa30MEHUN OTpe3Ka MHTETPUPOBAHUS Ha
n;=10 wun,=20 nmogpiHTEpBaIOB MeToAaMu CUMIICOHA, TPANEUUd U CEPEeINHHBIX

NpsAMOYT'OJIbHUKOB. OI_IeHI/ITB IMOTPCIITHOCTD.
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B ocHOBe 4MCIEHHOTO MHTETPUPOBAHUS JICKUT MPUOIMHKEHHOE BBIUYMCICHNE
IUIOMIAIHM, OrPAaHUYEHHOM MOABIHTErpalbHON (yHKuuei f(x) B mHTepBanme [x;x, |
VU3MEHEHUS apryMEHTa X.

YucneHHple METOABl TPYNNHUPYIOTCS MO crnocoly — amnmpoKCUMAaIUU
HOJIBIHTETPATEHON (DYHKIIUU.

Meronsl Hprorona-Koteca, KOTOpbIE HCHONB3YHOTCS I BBITOJIHEHUS
3aganust Ne 3, OCHOBaHBI Ha ANMpPOKCUMAalWU (YHKIMH MOJMHOMOM CTEIECHU 7.
ANTOPUTMBI 3TOTO Kjlacca OTIMYAOTCS TOJBKO CTENEHblo moiauHoma. [Ipm 3Tom
UHTEPBAJl  MHTETPUPOBAHMsI  pa30MBaeTCss Ha  psii  MEHBUIMX, PaBHBIX
NOABIHTEPBAJIOB, I KOTOPBIX BBIYMCIAIOTCS muiomanu. lIpocymmupoBaB mx —
HOJIy4YUM NpUOIMKEHHOE 3HAUEHUE 33JaHHOTO MHTErpaa.

B kypcoBoii paboTe UCoab30BaHbl METOIBI:

- METOJI CPETHUX MIPSMOYTOJIbHUKOB;

- METOJ1 TPaIeuii;

- metox CumIicoHa.

1. Breruucnenue HHTETpaia METOAOM CPpCAHHUX IIPAMOYTOJIbHUKOB.

I[J'IH BBIYHCJIICHUA OHpCI[CJIéHHOFO HHTCTpajla B MCTOAC CPCAHHUX

NPSIMOYTOJIBHUKOB OTPE30K MHTETPUPOBAHUS pa30MBACTCS HA N PABHBIX YACTCH:
h = (b-a)/n;

X, =x, +ih,i =0,1,..n;

X, =a,x, =b.
X +X. o
Ecmm a="—""L-ce C¢AHUHa OTPE3Ka, TO (pOpMYyJia HA3bIBACTCA (POPMYJIOH
2 b

h .
CPEIHHUX MPSIMOYTOJIbBHHUKOB (a =a+5). Takum oOpa3om 3a mpuOIMKEHHOE
3HaYeHUE OMNPENECNEHHOTO HMHTErpaja MpUHUMAeTcs CyMMa  IUIOLIajaen

X+ X .
NPSAMOYTOJLHUKOB CO CTOPOHAMH PABHBIMH h 1 f| =—=L [3]:

14



§=1/(xpe="5 my|

2. Brrunciienne uaTerpaia MeToI0M TPaIleHi.

WNuTerpupoBanue no METOAy Tpamnelnuii npeIycMaTpuBaeT 3aMeHy (PyHKIHUU
f(x) momuHOMOM mepBoii crenenu. I'padukom Takol PyHKIIUM ABISETCS MpsMasi ¢
YIJIOBBIM  KOO(QQUIMEHTOM, T. €. IpeaycMaTpuBaeMas 3aMeHa IMPUBOAMUT K
o0pa3oBaHMIO Tpamenuil (Kaxkaple ABe OpAuHAThl Ha rpaduxe QyHKuuu OyIyT
COEIMHATHCS PSIMON).

WuTerpan OyaeT MpeAcTaBisATh CyMMY IUIOIIAACH N Tpamernuil, kaxmaas

BBICOTOI h

zzo.sh[ F o b £, )+ 25 £ )} |

3. Breruucnenue HHTETpaia METOAOM CumricoHa.

[Io meromy CumrcoHa MNpOBOAMTCS pacu€T CyMMBI IUIom@aae  n/2
KPUBOJMHENHBIX, OrPAaHUYEHHBIX CBEpPXy  KBaJpaTHUUYHbIMU  MapaboyiaMu,
Tpaneruii. Ynuciao n gomxHO ObITh 4€THBRIM. Kaxkmas mapabosa 3aauMaeT Ha ocu X
uHTepBail, paBHbli 2h. [Ipubnuxénnas Gopmyna s pacuéra UHTETrpaja UMEET

Buj [3]:

= gl(yo TV "‘4()’1 T3 +...+yn_1)+2(y2 tVgt AV ))

4. OneHka MOTPelIHOCTEN.
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TOYHOCTH BBIUMCIIEHUS WHTErpana OIPENEseTCsl CyMMOM IOTPEIIHOCTEN
BBIOPAHHOTO METOAA M OKPYTIEHUI. DTy CyMMapHYIO MOTPEIIHOCTh OMpEeiieM

no npasuity Pynre:

I, -1
R= %,206 k=2 s MeToma CpeaHHX IPAMOYIOJLHMKOB M METO/A
Tpaneuuit, k=4 s metoga Cumrcona.

Pe3ynbTaThl IPOrpaMMHOIO BBIYMCIIEHUS MIPEACTABUTHL B Tabnuie a1 n=10

u n=20.
3AJIAHUE Ne 4.

[TONCK S5KCTPEMYMA ®YHKIINUN.
Onpenenuth TOYKYy HKcTpemMyma GyHKmuM f(X) Meromamu OJXHOMEPHOU
onTuMHU3aluu (¢ TOYHOCThIO E):
- TMPOBEPUTH YCIIOBHE YHHMOJAIBHOCTH W BBIOpPATh HAaYaIbHBIA OTPE30K
OTNITHUMU3AIINY;
-3aIMCcaTh YCJIOBME OKOHYAHUS MOMCKa MUHUMyMa(MaKCHMyMa)
GyHKIUY.
3amada uMeeT eAMHCTBEHHOE pelieHne, ecnu f(X) aBiseTcs: yHUMOJanbHOU
byHKITHEH.
Ecnu f(x) aBaxxas! quddeperiupyema Ha otpeske [asb] u £ (x) = 0 mpu
x € [a;b], To f(X) —yHMMOmanbHas HA OTpe3ke [a;b] .
MeTtoasl OAHOMEpPHOW ONTHUMHU3ALUWH HCHOJIB3YIOT CIEAYIOIIEe
CBOMCTBO HeNpepbIBHBIX (PyHKIMM [2]: ecnu Touku g U h (g<h) pacnosoxxeHbl Ha
orpeske [a,b] m f(g)<=f(r), T0 Ha oTpe3ke [a,h] ecTb XOTA OBl OJMH MUHUMYM
ynkuun, ecmu f(g)> f(k), To Ha oTpe3ke [g,b] ecTh x0T ObI OUH MUHUMYM. B
CUJIy YHUMOJAJIBHOCTH (YHKIHUH STOT MUHUMYM OyAeT €IUHCTBEHHBIM. TeM
CaMbIM YMEHBIIIAETCSI OTPE30K MOMCKa MUHUMYMA. [IoBTOpSIst yKa3aHHBIN mporiece,

MMOJIY4YMM TIOCJICAOBATCIbHOCTh YMCHBINANOIIUXCA OTPC3KOB. ITouck MHUHHMYMaA
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MOXHO CBECTH K OIPCACICHHUIO OTPC3Ka, IJIMHA KOTOPOTO CTAHCT MCHLIIC

3alaHHON TOYHOCTH. DTO OyIeT OKOHYAHHeM IOKCKa: b, —a,|< E.

Jl7iss HaXOKIEHUSI TOYKUA SKCTPEMyMa MPUMEHUTh METOJBI TUXOTOMHUH WIIH
30JI0TOT0 CEYEHHSI B COOTBETCTBUH C 331aHHEM C TOUYHOCTBIO E=10".

JIns HaXOXKJIeHWs MaKCUMyMa CJeAyeT BBeCTH HOBYHO ¢yHkIuio fi(X) = -
f(x). TlpoBepka yHUMOAAIBHOCTH HEOOXOAMMA MJIsi WCIOJNB30BAHUS YKa3aHHBIX
METOJ/IOB ONITUMU3AIIHH.

B merone muxotommu TOUYKHM g W h BBIOMparoTCS OMM3KUMHU K CEpPEIMHE

OTPEC3Ka JIOKaJIu3allr TOYKH S3KCTPEMYyMa.

g= %(ak +b, —O) h= %(a +b+0),Taes =const, 0<6<b-a

1 o
Torz[a IOTPEIIHOCT, METOJAa paBHA ——+¢6, I'ZIE N-YHUCJIO BBIYUCICHHUU
2n/2 b4

1

2}1/2 :

¢yHkmun. M3 cooTHOUIEHMS 5 <& TIONYy4yaeM OIPAaHUYEHHUE & <& —

211/2

[Tonoxum & =¢/2=0.0005
[Touck TOukM SKCTpeMyMma Ha OTpe3ke [a,b] MeToaoM 30J0TOTrO CedeHus

OCYIICCTBIACTCA IBYMA TOUYKAMMU:

g:a+(b—a)#; h:a+(b—a)

V-1

2

YcinoBue okoHYaHus Mmoucka b-a < E.
Pe3ynbTaThl mporpaMMHOTO TOWCKA MPEACTaBUTh B TAOIUIE C KPATKUMH

INOACHCHUAMMU.
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