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Anomauin

V yit poGomi odocrioncyiombcs wuceibHi Memoou OONUCTEHHA SUIHAYEHUX IHMEZPanie, 30Kpema Memoou
NPAMOKYMHUKIG | mpaneyin. Pozeiaoaiomecs meopemuyni acnexmu yux Memooia, ix nepeeazu ma HedoriKu.

Kuouosi cioBa: uicenbl METOAH, METO/] MPSIMOKY THHKIB, METOJI TPaneiii, BH3HAUYCHHUIT IHTErpaat.

Abstract

In this paper, we study numerical methods for calculating definite integrals, in particular the rectangle and
trapezoidal methods. The theoretical aspects of these methods, their advantages and disadvantages are considered.

Keywords: numerical methods. method of rectangles, method of trapezoids, definite integral.

Beryn

OOG4ucIeHHs Mol Ml KPHBOKO, 3a/1aHOI0 HEMEPEepBHOK (YHKIUICID, € OAHICIO 3 PyHIaMEHTAIbBHIX
3a7la4 MaTeMaTH4HOro aHamizy. Ll 3aja4a 3HaXOAMThH IIMPOKE 3aCTOCYBAHHA B PIIHHX “TATY3#X “HAYKH -1
TEXHIKH, TAKHX K ()i3HKa, IHKEeHepisd, eKOHOMIKa Ta 1HIIL.

OaHMM i3 OCHOBHHX METOJIE BHpIIIeHHA Wil 3a0atul € BM3IHAYEHWIl IHTerpan, AKHi Jo3B0MAEe 2HANTH
TOYMHE 3IHAYMEHHS IO T KPHEOK HA 3ajJaHoMy iHTepBani. [Ipore ¥ BHDAgKaX, KOMH oO0OMHCIHTH
BHIHAYECHHI 1HTErpan aHAMITHYHO CKIaIHO abo HEMOMIIHEO, Ha JOMOMOTY NMPHXOOATE YHCENBHI METOIH
iHTerpyeaHHa. Cepen Haiifinbll NMOMHpeHHX YHCEMBHHX METOOIE BHILMAKTE MeTOo] NPAMOKYTHHKIE Ta
seTon Tpaneniii. [ Meroam GazyOTLeA HA ANPOKCHMAILT MNOHII M KPHBOK 3a JOTOMOTOHY NPOCTHX
reoMeTpHYHHX $Iryp — NpaMOKYTHHEIE abo Tpaneriii.

PezyasTarn qocaimxenna

MeTon NpAMOKYTHHEIE € OIHHM 13 DPOCTHX 1 MOIIHPEHHX YHCETBHHX METOIB IHTerpyBaHHA, AKHIH
Da3yeThed HA ANpoOKCHMAII] MAOHI M KPHBOKY 33 JONOMONOKy NpAMoKYTHHEIE. OCHOBHA 1ed UBOTO
MEeTOIY IMoAArae Yy po30HTTI IHTEpBany IHTErpyBaHHA Ha PIBEHI YacTHHH Ta oOODYHCIEHH] CYMH ILI0M]
NpAMOKYTHHEIB, BHCOTH AKHX BHZHAYAMTLCA 3HAMEHHAMH (DVHKLIT ¥ NEBHHX TOMKAX MOJILTY.

leHyIOTE TPH OCHOBHI Baplallli MeToay NpAMOKYTHHELE:

. MeTon mBHX NpAMOKYTHHKIBE. ¥ METOIl JIBHX NPAMOKYTHHKIE BHCOTA KOMHOIO NPAMOKYTHHEA
EM3HAYACTLCA 3HAYEHHAM QVHKLL ¥ Bl TO4Il BIANOBLAHOTO NiTIHTEPBATY.

[NeomeTpHHa IHTEPNPHTALIIA HABEAEHA Ha pHc. 1.



Puc. 1. leoMeTpiyHa iHTRpPNPHTALL METOTY JBHX NPAMOKYTHHKIB

DopmMyna TBHX MPAMOKYTHHKIB:
[ fGoute~ 3 f(x, ), ()
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2. Meron npaBuxX NpAMOKYTHHKIB. Y MeTOaI NpaBHX NPAMOKYTHHKIB BHCOTA KOKHOTO npxuoxymm
BH3HAYA€THCA 3HAYCHHAM (byuxml y npasiii Tou mmm‘epnmly [oaiGuo a0 Me'mzxy:tmmi np
Leii METOJ1 € IIPOCTHM Y peati3allii, ajle MOXe MaTH 3HAYHI OXHOKH 3a HAABHOCTI BEIHKHX 3MiH (yHKII.

l"eoue'rpma ilnepnpmanix HaBc¢/ICHA Ha pHC. 2:
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Puc. 2. [eomeTpHyHa IHTEPIPHTALIA METOLY NPABHX NPIMOKYTHHKIE

(DopMya NpaBHX MPAMOKYTHHKIB:

f:f(x)dxzif(;q)Ax, AKTUBaLU S \/\/(z)do".
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TeoMeTpH™Ha iHTEpIPHTALIA HaBedeHa Ha pHe. 3.
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Puc. 3. Tpadivuna iHTepIpHTALN METOTY cepe/IHIX TPAMOKYTHHER

MopMyna cepeIHiX NPAMOKYTHHKIB:

If{x:rme(""' AT (3)

Je Ax = —— — IHpHHA KOXHOTO NIl iHTepRATY.
"

Bapro 3asHauMTH, WO CYTTEBA PISHMIA B Pe3yNBTATAX MK METONaMH o lﬁ]ﬂﬁﬁ[‘i%”&%&ﬁ&& do
NpAMOKYTHHKIE CTA€ TIOMITHOR JIHIIE NIPH HEBEIHKIN KiNkKocTi Kpokie (miziHTepramie) ¥ uboMy BHDAIKy”
BHGIp MeTOIy MO#e 3HauHO BILTHHYTH HAa TOYHICTE of4ncnens. [Ipote, npu 36inemenni kinskocT kpoxis mi |
BIAMIHHOCTI MOCTYMOBO 3IMEHIIVIOTRCA. VY pe3ynbTaTi, NpH BelHKil KiNbKocTi KpOKIE pizHHIA Mik
METOIaMH cTae M_iHiHaJIbED]O: i BCi TpH METOH HAOIHKAIOTECA 10 TOYHOTO 3HAYCHHA iHTerpamy.

Meton "Jpane:l:uii € OJHHM 13 HaiibiIeIl NOMHPEHHX YHCENEHHX METOIR IHTETPYBAHHA, IO ﬁaayems Ha
anpuummami IO i KPHECK 3a JonoMorow Tpanemiil. Lef meTon 3abeaneqye Ginbu TouHi pe3yIbTATH
napmnmm 3 METOJIOM TPSMOKYTHHKIB, OCOGIHBO TIPH MAJIHX JHAYCHHAX KiBKOCTI MiAiHTEPBATIE, OCKLUIEKH
BiH Kpallle BPaXoBYe 3MiHY ()YHKIIT HA KOKHOMY MiliHTepBani.

OcHoBHA if1e8 METOIY Tpaneniii nonArae B ToMy, mof po3GHTH iHTepBan iHTEIpYBAHHA Ha PiBHI YACTHHH
Ta Ha KOKHOMY MiiHTepBaili HabmokaTH YHKIIO NiniliHo© pyHkuicio. e 03Bonse OTPHMATH TpaneLiio,
OCHOBH AIKOI € 3HAYCHHAMH (YHKIIT ¥ KiHIEBHX TOUKax nwn'repn.any a BHCOTA — JOBXKHHOK MidiHTepBaTy.
CyMa IO TAKHX TPamelliii Jae ampoKCHMAIiK MO Ni KPHEO.

TeomeTpHyHa IHTEPIPHTALA HABATEHA Ha pHC. 4.

Puc. 4. Tpacpivien fsrrepupurania Metoxy Tpancuiii Aktnaums Windo
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hopmyna MeTony Tpanewii:

n—1

S e LS Gl LSOV (v, (@

ae h="’n—] _xj‘

Meron Tpamemiii mMae KinbKa nepeBar 1 HeJOMIKIB, AKI BApTO BPaXOBYBATH NpPH oMo BHKOPHCTAHHIL
OnHie0 3 OCHOBHHX NepeBar € floro mpocToTa 1 HAOMHICTE, W0 pobHTE MeTod AOCTYIHHM 18 POIYMIHHA i
peamzamii. Kpim Toro, merom tpanemii nobpe miaxonwTe AnA (PyHKLINA, AKI MaiTh MIABHI 3MIHH Ha
IHTEpBaNl IHTerpyBaHHA. OIHak, Akmo (QYHKIIA Mae pi3kl 3MIHH abo po3pHBH, MeTOd Tpaneuid Mome
JaBaTH 3HaYHI MOXHOKH. Y TaKHX BHOAIKaX MOKe OVTH JOLUUIEHO 3ACTOCOBYBATH OUIRIN CKIAJHI METOIH
4HCeNEHOIO IHTEMPYEaHHA, Takl Ak MeTo] CiMmncoHa abo aJanTHEHI METOIH.

Metoa Tpanewiii Takox Mome OYTH NoKpalleHHH MITAXOM BHKOPHCTAHHA ATalTHEHODO MiZXOLY, KOIH
IIHPHHA MITIHTEPRATIE 3IMIHIOETECA B 3AIEKHOCTI BLT MoBeAIHKH QyvHKmil. Le noseonge 3MeHIINTH NOXHOKY
1 MIBHIIHTH TOYHICTE O0MHCIEHE ¥ BHOAIKAX, KOMH (DVHKLIA MaEe CKIATHY CTPYKTYPY HA PI3HHX JiUIAHKAX
IHTEpBANY IHTErpYBAHHA.

Byno nposeneHo 5 pospaXyHKIE BH3HAa4eHOro iHTerpamy (wHENil e © Ha inTepsani Bia -10 go 10 3a
JOMOMOro 4OTHPEOX YHCENBHHX METOMIB IHTErpYBAHHA, Pe3yILTaTH HaseneHo B Tabmum 1. Jina kowHoro
PO3XpaXVHEY OVII0 BHKOPHCTAHO PI3HY KUIBKICTE migiHTepBanie: 3, 10, 15, 20 ta 25,

Tabnuug 1. Pesynerati o0uHCIEHE BHIHAMEHOTO IHTErPATY (hyHKIIT e
Kinekicts Meton mipux Meton npaeux Meron cepensix Metoa Tpaneuniii
MiIIHTEPBAIIB NpAMOKYTHHELR NpAMOKYTHHKIE NpAMOKYTHHKIE
5 0.14653 0.14653 4.00000 0.14653
10 2.07326 2.07326 1.47201 207326
15 1.75870 1.75870 1.78621 1.75870
20 1.77264 1.77264 1.77227 1.77264
25 1.77245 1.77245 1.77245 1.77245

Byno nposeieso 10 po3paxyHKiB BHIHAMEHOTO iHTerpany GyHKIIT cos(x”) Ha iHTepBani Bifg -5 10 5 3a

JOMOMOTOK HOTHPEOX YMCETEHHX METO/IIB IHTErPYEBAHHA, Pe3VILTATH HagedeHo B Tadmuul 2. Jina komHoro

PO3XpPAXVHKY DYI0 EHKOPHCTAHO PI3HY KUIEKICTE MimiHTepBame: 5, 10, 15, 20, 25, 30, 35, 40, 45 Ta 50.
Tabmuus 2. PesynbTaTH 0G4HCICHE BHIHAMEHOTO iHTerpany dyakiii cos(x”)

KinekicTs MeToq mBHX Meton npaeux Metoq cepenHix MeTton Tpanemii
MIJIHTEPEATIE NPAMOKYTHHKIE NPAMOKYTHHKIE NPAMOKYTHHKIE

5 0.49909 0.49909 -4.44521 0.49909
10 -1.97306 -1.97306 4.92018 -1.97306
15 3.31803 3.31803 -0.79946 3.31803
20 1.47356 1.47356 1.00547 147356
25 1.29368 1.29368 117188 1.29368
30 1.25928 1.25928 1.19977 1.25928
35 1.24625 1.24625 1.20911 1.24625
40 1.23951 1.2395] 1.21353 1.2395]
45 1.23545 1.23545 1.21603 1.23545
50 1.23278 1.23278 1.21761 1.23278




BucHoexkn

Y nauiii poboTi OynH poOIMIAHYTI Ta NpOoaHANIZOBAHI OCHOEHI 4YHCENBHI MeTOIH o0YHCIeHHS

BH3IHAMEHOI0 IHTETPATY: MeTOIH NPAMOKYTHHKIBE (JIIBHX, NPABHX 1 cepeJHIX) Ta MeToq Tpaneuiil. Bonu oynu
3ACTOCORAH] AaA OOMHCIEHHA BH3IHAYMEHHX IHTETpamie, AKI He MOXKYTE OYTH 3HaigeH) 3IBH4AIHHMH
MEeTOJaMH IHTEeITPYBAHHA [Nd HenepepBHol QVHKUIT Ha pizHHX [HTEPBATAX 3 PI3HOK KUIBKICTHO
MiJiHTEPRATIE.
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