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BUKOPUCTAHHSA EOM TP BUBYEHHI METOAIB MOHTE-KAPJIO OBYUCJIIEHHA KPATHUX
BU3HAYEHUX IHTET'PAJIIB

s eueuenns ma npakmuyno2o eukopucmans memooie Mounme-Kapno npu obuyucnenni kpamuux eusHa4eHux
inmeepanis pospoobneno ionosionui 11111 3 pozsunymum inmepgeticom.

OCHOBHUM METOJIOM HAOJMXCHOTO OOYHCIICHHS BH3HAYCHUX IHTCTPANiB TPATUIIHHO BBAXKAIOTH METOJ
NPSMOKYTHHUKIB Ta Horo pisHomaniTHi Mogudikarii (Merox Tpaneniit, Mmeron Cimrcona, popmynu Herotona-Koreca)
[1: 173-188; 2: 577-597]/1nst oAHOBUMIpHHMX BHMAJAKIB [[i METOMU JAIOTh IIJIKOM 3aJ0BUIbHI PE3yJIbTATH MPH
TIOPIBHSIHO HEBEJIMKOMY 00CATY OOUYMCIICHb. AJie JUIs BHIIAJKIB KPAaTHUX 1HTETpalliB, KOJH IiIIHTETpajibHa (QYHKIIIS €
byHKLi€e0 6araTboX 3MiHHUX, KiTbKiCTh 00YHCIICHD 3HAUHO 3pocTae [1: 247-251; 2: 627-632} inkonu HaBITh CydacHi
mBuakonirodi [IEOM BuTpadaroTh Ha i 0OYUCIICHHS HAATO 0araTo Jacy.

Buxonom y miif cutyanii Moxke OyTH BHUKOPHCTaHHS abTCPHATHBHUX, HEICTCPMIHOBAHUX YUCEILHUX METOJIIB,
Bizomux sik meromu Mounre-Kapno [1: 261; 2: 634].B ocHOBi iX J€XHUTh MOJIEIIOBAHHS BHIAJKOBHX BEJIUYUH 3
MOJANBIIAM aHATI30M IX PO3IMOMALUIIB, SKi TICJA BIANOBIIHUX TMEPETBOPEHb 3 IMEBHOIO TOYHICTIO JAIOTh BEJIUYHHY,
IIyKaHy B mporieci oO0uucieHHs. Taki METOIU 4acTO HAa3MBAIOTh CTOXACTUYHHMH, OCKUIBKU BOHH € amapaTtoM Teopii
IMOBIPHOCTEH Ta MaTEMaTHIHOT CTATUCTUKH.

[Mepmoo poGoToro, B SIKiH BUKJIAJIEHO W MaTeMaTHYHO OOIPYHTOBaHO OAuH 3 MertoaiB Monre-Kapio, npuitHiTo
BBakaty npaio Xoma (1873p.) npo HaGmmwKeHe 00UKCIEHHs YKcia "mi" 3a JOMOMOIOK BHIIAKOBUX KHJIAHb TOJKH HA
PO3KpecleHIi napaneJbHUMH JiHismu namip (3agada Broddona). Ane 3arambHa Teopist metoaie Monre-Kapio BuHHKIA
same toai, komn JIk. dpon Hefimas, sikuii y ckiaai rpynu (i3uKiB MPaIioBaB Haj CTBOPSHHSIM aTOMHOI 6omoOu, y 1944p.
3aIPOINIOHYBAB 3aCTOCYBATH amapaT Teopil IMOBIPHOCTEH Ul BUpILICHHS JASSKHMX 3a1ad HEeWTpoHHOI ¢isuku. Came Toai
JUTS MOJICITIOBAHHS BUITAIKOBUX BEJIMYHUH yIiepIie Bukopuctamn EOM.

3 pO3BUTKOM 3aranbHoi Teopii metoniB MonTe-Kapio iX cTamu BHKOPHCTOBYBATH i B iHIIUX cdepax. Hampuxmas,
ceoroaHi MeTomu MonTte-Kapino mmpoko BHKOPHUCTOBYIOTHCS B TeoOpii irop, MpH pPO3B'A3yBaHHI 3aJad MacOBOTO
00CITyroByBaHHS Ta MATEMaTHYHOI EKOHOMIKH. [[bOMY CIIPHSB TaKOXK MOAAJBIINI PO3SBUTOK KOMIT'FOTEPHOI TEXHIKH.

Buxmanemo TeopeTnaHe 0OTIpYHTYBaHHS allTOPUTMY, SIKHI peaizye OCHOBHY ifiero MeToy MonTe-Kapno crocoBHO
00YHCIICHHS! KPAaTHUX 1HTETpaJIiB.

O6uncnaumo IM -kpaTHUH iHTETpa
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Bix HemepepBHOT QyHKIil Y = f (Xl,x2 oo ,Xm) B 0OMerKeHi# 3aMKHEHIi obmacTi S.
I'eomerpruHo 3HaueHHs iHTerpany | € (m + 1) -BUMIpHEM 00'€MOM TIPSMOTO IIWITIHAPOiga B TPOCTOPi
OX;X, ... XY, HOOYyIOBaHOIO Ha OCHOBI S 1 0OMEXEHOro IOBEpXHEI Y= f()?) , Je X = (Xl,XZ oo ,Xm).

IeperBopumo interpan (1) Tak, mo0 HOBa 00JaCTh IHTErPYBaHHS MOBHICTIO MICTHJIACS BCEPEIUHI OAMHHYHOIO M-
BUMipHOTO Ky0a. /{71 iboro modymayemMo M -BUMIipHUH mapaesnemnine

a<x<A,i=12..m, 2

AKUH TIOBHICTIO MICTUTh oOnacTh iHTerpyBaHHs S. Ilicis 3amiHM 3MIiHHHX X =& +(A —ai)fi , M -BUMIipHHI
napanenenines (2) meperBoputhest B M -BuMipHuil ogunmyauid ky6 0<¢& <1, i =12,..,m, i, omxe, HOBa oblacTb

IHTeTpYBaHHs O , sIKa 3HAXOAWUTHCS 3a 3BUYAWHMMU MpaBUiIaMH, Oyjle MOBHICTIO PO3MillleHa BCEpEIHI ILOTO Kyoa.
Takum uuHOM,

|:”j F(&.8p .. 6 )AEAE, -+ A&, , e
(0)

F(6,6006m) = (AL —a (A, —a,)... (A, —ap)x
x flag + (A -a)6,a, + (A —2,)6, . an +(An —an)én).
Bubupaemo M piBHOMIPHO pO3MOIIICHUX HA BiIPI3KY [0, 1] MOCJITOBHOCTEH BUIIAJKOBHX YUCEIL:
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Touku Mi(gﬁ(l),g‘i(z),...,fi(m)), i=12,..,m MOXHa pO3MJISAAATH SIK BUIAJAKOBI. BuOUpa4M JOCUTH BEIHKY
kimpkicte N Touoxk M, M, , ..., M, mepeBipsieMo, sIKi 3 HUX HanexaTh o0nacTi O 1 sKi He HanexaTh 1. Hexait

M;0c npu i =12,...,ni M; 00 mpu i =n+Ln+2,..,N (s 3py4HOCTI MU TyT 3MiHIOEMO HyMEpaLilo TOYOK).

L 13 .
Bepyun pocraTHbo Benuky Kinbkicts N to4ok M; U0, HabImKeHO MOXKHA IOKIACTH Y, :—Z F(M i ) 3Biacu
n“
i=1

n
ITyKaHWHA THTeTpasl BUpaKaeThes Gopmynoto | = ycpaz F(M i ) , Ie MO O po3yMieTbess M-BUMIpHHN 00’ €eM o0iacTi
i=1
. n . 1L
IHTErpyBaHHs O . SIKI10 004KCIIeHHS 00’ MY 3aTpyIHEHO, TO MOKHA TIOKJIACTH O :N . 3Bigcn | = —Z F(M i ) .
i=1
Jis  yCHINTHOTO BHKOPUCTAHHS HEHPOTPAMYHOUUMH  (PaXiBISAMH METOLY
#2 Monte Karlo X|| Monte-Kapno npu o6umcieHHi KpaTHUX iHTErpaliB HaBEJEHUH AJITOPHTM
peali3oBaHMi Y BWIJISAI  BIANOBIHOTO TMaKeTy MPHUKIAJHAX MPOrpaM.
" Ao reransua: Pyccrui [IporonoBanmii Hamu makeT "Monre-Kapno" mpamoe mix ymnpaBiaiHHAIM
omepariiinux cucrem Windows 95/98/Me/2000/XP.MinimanbpHa amapaTHa
% Moga iHoTannaul: HepaiHcers koH(irypaiiist, noTpiona s foro po6oru: Pentium 13BII'y, 8M6 O3V, VGA,
1M6 Ha KOPCTKOMY JTUCKY.
" Language of installation: English Ile#i makeT MOCTAYaEThCSI KOPUCTYBAdy Yy BHIJLAL Qairy iHCTAmsii
install.exe. Ha nepuiomy kpori iHCTamAL{i KOPUCTYBay Ma€ BUOPATH MOBY, SIKOO
Danee / Dani / Mext 35 | nporpama iHcTaysii Oyjie BUBOAUTH HA €KPaH MOBiJOMIICHHS Ta 3anuTH (puc.l).

Puc1

Ha mHactymHOMy erami KOpPHCTyBad 0OHpae
JUPEKTOpilo, B SKy Oyzne IHCTaJbOBaHWUN IaKeT
"Mounre-Kapmo"  (crammaproo 1e  "C:\Program
P aiinm ona iHoTanaui FilesMonteKarlo"), Tta aiimn, sKki HeoOXimHO
BCTaHOBUTH (pHC. 2).

IIporpama iHCTamsIii ckomiroe oOpaHi ¢aimm B

#3 Monte Karlo

¥ BurkoHasdi mogyni

W Ionarora Ha iHwWMs [Pocificeka, AHrARcERE] FHoBas 3aj[aHy JQHPEKTOPIK0 i CTBOPHTH HEOOXiHI SPIHKH B
™ ifionomara B mopraari B F mento "[lyck". KopuctyBau Moxe poO3MOYMHATH

po0OOoTY, He Iepe3aBaHTaKyI0YH KOMII TOTep.
[HCTA0EATH & ||::\F'mgram Filez\Montek.arla EI INaxer "Monte-Kapno" mae MDI-inrepdeiic, mo
JI03BOJISIE OOYMCIIOBATH KiJbKa 1HTErpajiB B OJHOMY
Biarina | Nani »» | CEaHCi OJHOYACHO — KOXKCH 1HTErpall 00YUCIIOETECS Y
CBOEMY BiIacHOMY BikHi. KepyBaru BikHamMK MoOXHa 3a

Puc 2 JOTIOMOT0I0 TOJIOBHOTO MeHIo (puc. 3).

T s | st Toro, mo6 po3modaTé 00YHMCIEHHS, CIIOYaTKy HEOOXiTHO
wa | Bikna Mosa  [Monamora CTBOPUTH HOBHH JoKyMeHT "Momnre-Kapno”. Ile moxna 3pooutH,

;% Kackanom BuOpaBin myHKT Merio "®aiin” \ "CrBoputn”. 3a momomororo

IHITMX MYHKTiB MeHo "®aiin" Mo)KHa BUKOHYBATH BCi CTaHAAPTHI
omepauil 3 JOKYMEHTaMH: BiIKpUBATH iX 3 AUCKy, 30epiratu (B
TOMY YHCIi 1 TiJ HOBHUM iM'siM), BUiiTH 3 mporpamu (puc. 4).

— E PosmicTHTH ropHsoHT ansHoD
. AropHYTH Y

E v 1HNT BuineBkasaHi NMyHKTH MEHIO NpOAYyOJbOBaHI TaKOX Ha MaHenl
IHCTPYMEHTIB.
Puc3 Ilicns CTBOpPEHHs NOKYMEHTa HEOOXITHO BBECTH VY BiIIOBIiIHI

noss migiHTerpanbHy QyHKuio. OyHKIIS BBOAUTHCS Y TEKCTOBE

noste (il Gopmar HMOBHICTIO imeHTHYHUIE (GopMaTy MaTEMaTHYHUX

BupasiB y mosi BASIC [3:30]). IIporpama aBroMaTH4HO BU3HAYAE KiIBKICTh 3MiHHUX Y (DYHKIIIi Ta IPOIOHYE BBECTH
MEXI IHTEeTpyBaHHS ISl KOXKHOI 3MiHHOI. KopucTyBad Takok TIOBHHEH

Fai 3a/1aTH KUTBKICTh BUIPOOYyBaHb. YnM OinbIioo Oynae [s KiTbKICTh, THM
MonTe Kapno S
TOYHIIIKHN pe3yabTaT Oyae OTPHMAHO.

P ain Podora BikHa Mosa [1[o6 posmoyaTH po3paxyHKH, HEOOXiAHO BHOpAaTH MYHKT MEHIO
—  "PoGora" \ "Posnouatu po3paxyHKu" ab0 CKOPHCTATHCH BiIIOBiTHOO

[ Creopur Chil+M d xHomkoro Ha maHenmi iHCTpYMEHTIB. 3a X0ZOM OOYHCICHb IHIUKATOP
T o 1

(= BiakpHTi Chl+0 [ [POrpecy nokasye BiiCOTOK 3MO/IETHOBAHMX BUMPOOYBaHb. }
! Ilo 3axkiHYEeHHI pO3PaxyHKIB KOPHCTYyBau OJEPKYE YHUCIOBUH

SaKpuTH pe3ysbTaT 0OUMCIICHHS 3aJaHOT0 KPaTHOTO BU3HAYEHOTO iHTErpaia.
E Jceperty Chl+5 L— ITaker "Monre-Kapno" mae TpumoBHHil (pocilicbka, ykpaiHCBKa,
Eﬁ aHriiiiceka) iHTepdeiic Ta cucremy pomomord. CucTeMa IOMOMOTH
ERETTH 3E... BHUKJIMKAETHCS Yepe3 BiAMOBIAHUN TMyHKT MeHIO ab0 KHOINKY Ha TaHei

B i

I 1o

Puc. 4
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KepyBaHHs 1 Mae kmacuyauii ctuis Windows 95. B cucremi J0MOMOrM KOPHCTYBad MOXKE 3HAWTH JOKJIaIHY
iH(hOpPMAIIIO TIPO Te, SIK KOPUCTYBATHCS MPOTPAMOI0, & TAKOK OITMC CaMOTO YHUCEIBHOTO METOTY.
[Taker "MonTe-Kapmo" mpomoHyeThCs BUKOPHCTOBYBATH ISl JAEMOHCTpAIlii MPOIECy OOYMCICHHS BU3HAYCHHX

IHTETpaiB CTOXaCTUYHUMH METOJaMH Ha JTa0OPaTOPHHUX MPAKTHKyMaX 3 BiAMOBiAHOI TeMu Kypcy "HucenbHi MeToau"
[4: 26].
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JIawenko b.H., Kosanenxo /1.0. Hcnonvzosanue IBM npu usyuenuu memoooe Moume-Kapno evtuucnenus
KpAmHblX OnpedeneHHbIX UHMeZPanos.

Jis uzyyenus u npakmuyecko2o ucnoib308anusi Memooos Monme-Kapino npu 6bi4ucienuu Kpamuuix onpeoeieHHbix
unmezpanos paspaboman coomeemcmeayrowuil II111 ¢ pazsumvim unmepgeticom.

Lyashenko B.M., Kovalenko D.0. The Use of Computers for Mastering Monte-Carlo Methods of Calculating
Multiple Definite I ntegrals.

The autors present a new application program package with a developed interface for mastering Monte-Carlo methods
of calculating multiple definite integrals.



