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1. 3arajpHi MOJI0KEeHHA

HaBuanpHa oO4McIIOBANIbHA TMPaKTHKA € BaXJIMBOI YAaCTUHOIO CHCTEMH MpodeciiiHoi
MIATOTOBKHU CTYNEHTIB crenianbHoCTi 113 «[Ipuknagna matemaruka» ramysi 3Hanb 11 «Maremaruka
Ta CTaTHCTUKa». [IpakTHKa TPOBOJUTHCS Yy BIAMOBIIHOCTI 3 BHMMOTAaMH HACKPi3HOI MporpaMu
npakTuku cnerianbHocTi 113 «[Ipukinanna MmaTemMaTHKa».

Po3BUTOK  €NEKTPOHHOI OOYMCIIOBAIBHOI TEXHIKH, CTBOPEHHS QJTOPUTMIYHUX MOB
IpOrpaMyBaHHs BUCOKOTO PIBHA 1 IIUPOKOTO CHEKTPYy MAaTEMAaTUYHOTO MPOTPAMHOTO 3a0e3MeUCHHS
NpU3BEJIO 10 I1HTEHCHMBHOTO BuKOopucTanHd EOM mnpu po3B’s3yBaHHI pI3HOMAHITHUX 3a]ad
MaTeMaTUKH, 1110 BUMAra€ HasBHICTh Y CTYIEHTIB Npo¢eCciiHuX MPaKTUYHUX 3HAHb, YMiHb 1 HABUYOK,
HEOOXIJJHUX /ISl YCHIIIHOTO iX BUPILICHHS, 30KpeMa, 3HAHHS OCHOBHHX aJITOPUTMIB 0OYHCIIOBATBHOT
MaTeMaTUKH, BOJOIIHHS METOaMH iX mporpamHoi peanizanii Ha EOM. [TormmuOnenHio i 3aKpilieHHIO
TaKUX 3HaHb 1 HABUKIB €()eKTUBHO CIIPUSE peallizallis JaHOTO eTaly HaBUYaHHs CTYJACHTIB.

1.1. Iixi HaBYaIbHOI 00YHCIIOBATBHOI NPAKTHKH.
Opranizanis i IpoBeAEHHS 00YUCIIIOBATILHOT MPAKTUKU TIOBUHHI CIIPUATH:

¢ [OriaMOJICHHIO 1 3aKPIIUIEHHIO 3700yTUX 3a Yac HABYAHHS TEOPETUYHUX 1 MPAKTUYHUX 3HAHB 3
YHCIOBUX METO/IB, MPOrpaMyBaHHs, METO/IB ONTUMI3allii, MATEMAaTUYHOTO aHaJi3y, alnreopH,
mudepeHLiaTbHUX PIBHSIHB;

® HaOyTTIO CTyAeHTaMH NpodeciiHUX HABHUKIB MO pPO3poOLi MPOrpaMHOro 3abe3NeyeHHH,
OpIEHTOBAHOTO HA PO3B’SI3aHHS 33/1a4 00YHCIIOBAIBHOT MAaTEMATUKH;

® OBOJIOJIHHIO CyYaCHUMH IHTETPOBAaHMMHU NPOTPAMHHUMHU 3aco0aMH JUIs PO3B’sI3yBaHHS
MaTeMaTUYHUX 3a]1a4;

® VYIOCKOHAJICHHIO HABUKIB pOOOTH Ha NEPCOHAJIBHUX KOMIT IOTEpaX 1 BHUKOPUCTAHHS
iHpOpMaLIHHIX TEXHOJIOTIH Y HaBYaIbHOMY IPOLIECi;

® PO3BHUTKY JOTIYHOTO MHCIEHHS CTYAEHTIB, MHiJABHILEHHIO pPIBHA iXHBOI MaTeMaTH4YHOI 1
00YHCITIOBAIBHOT KYJIBTYPH.

1.2. Bumoru 10 piBHSI 3aCBOEHHS 3MiCTy 004HC/IIOBAJILHOI NPAKTHKH.
[Ticnst 3aBepIICHHS TPAKTHKK CTYJCHT TOBUHEH 3HATH:

® OCHOBHI NMPUHOMH POOOTH 3 IHCTPYMEHTAILHUMH MPOTPAaMHUMH 3aCO0aMH, OpPIEHTOBAHUMU
Ha pO3B’sI3aHH MaTEMAaTUYHUX 3a]a4;

® OCHOBHI eTanu po3poOKH 1 HaJIaroHKEHHs NPOrpaMu Ta METOAMKH ii TeCTyBaHHS;

e mpaBuia 0(OPMIICHHS 3BITY 3 MPAKTUKH 3T1THO 31 BCTAHOBJICHUMHU BUMOTaMU.
CTyneHT NOBHHEH BMITH:

® OyayBaTH MaTeMaTU4YHY MOJEJb MIOCTABIICHOI 3a/1a41 1 BUKOHYBATH ii alrOpUTMI3aLliio;

® peanizyBaTH po3pOOJICHUI aITOPUTM y BUTIISAII IPOrpaMH Ha MOBI BUCOKOTO PIBHS;

® BUKOPUCTOBYBATH HasBHI MaTeMaTH4YHI NMPOTPaMHI MaKETH Uil PO3B’sA3yBaHHS IMOCTaBJICHOT
3ajaui;

® BUKOPUCTOBYBATU Cy4acHi 3aCOOM MiIrOTOBKH TEKCTOBOI TOKyMEHTALlii.

2. Opranizauisi Ta KepiBHUITBO NPAKTHKOIO

HaBuanpHa oOuMciroBaJibHA MpakTHKa MpoBoAuThCs Ha III Kypci mpoTsAroM ABOX THXKHIB
HANPUKIHI[I YEePBHS.

bazoBumMu 00’€kTaMu TPOBEJCHHS TMPAKTHKH € HaBYalbHI KaOIHETH 1 KOMIT IOTepHI
naGopatopii ¢akyabTeTy MaTeMaTuku Ta iHQopmatuku I[IpuKaprmaTChbKOro HaliOHAIHHOTO
yHiBepcutery imeHi Bacuns Credanuka. IIporpamue 3a0e3neueHHs KOMII'IOTEPIB MOBHHHO
BKJIIOYATH BC1 MPOTpaMHi MPOAYKTH, HEOOXIIHI JUIsi BUKOHAHHS 3aBJIaHb MPAKTUKHU (iX Mepesik Moxe
YTOYHIOBATUCH MIOPIYHO Iepe] MoyaTKoM mpakTuku). Komm'rorepu moBuHHI OyTH 00’€aHaHi B
JIOKaJIbHY MEPEXY 1 MaTH JOCTYI 0 Mepexi Internet.

JlesiKi eneMeHTH CaMOCTIIHOT poOOTH, SIK HAPHUKIIA, MOIIYK JIITepaTypH, po3poOKa mporpam,
MIArOTOBKA 3BITIB TOIIO, MOKYTh BUKOHYBAaTHCh Ha IHIIUX 00’ €KTaX, J€ € BCe HEOOXIAHE I 1[bOTO
(30Kpema, 3 TOMOMOTOI0 BIIACHUX KOMIT IOTEPIB).

KepiBHMIITBO 00UHCITIOBAIFHOIO MTPAKTUKOIO 3/1IICHIOE BUKIIA/1a4, SIKOTO ITPU3HAYAE 3aBiTyBay
BUITyCKOBOI1 Kadenpu. KepiBHUK MpPaKTUKH MPOBOAUTH IHCTPYKTaX 3 TEXHIKH O€3MeKH, CKIaJae
rpadik IPOXOHKEHHS MPAKTUKHU 1 BUJIA€ 3aBIaHHS CTYACHTAM.



ITo 3akiHUEHH1 0OUMCITIOBATILHOT IPAKTUKU CTYJCHT MOJA€E 3BIT PO MPOXOHKEHHS MPAKTUKH 1
371a€ 3aJiK. 3aliK MpUiiMae KOMICiS Ha YOJIi 3 KePIBHUKOM MPAKTHKH.

3. 3MicT NpakTHKH

OCHOBHMMM BHJIaMU JisTTBHOCTI CTY/IGHTA T1/1 YaC HaBYAJIbHOI 0OUMCITIOBAIBHOT IPAKTHUKH €:
MOIIYK 1 OTIpaIfOBaHHs HAaBYAJIBHOI JIITEpaTypH;

BHUBYCHHS HEOOXITHUX IS PO3B’3yBaHHs MMOCTABICHOT 3a/1a4i MPOTPAMHUX 3aCO0iB;
po3poOKa mporpamMHoi peanizailii 3a1a4i 3 JOMOMOT00 BUOPAHOT MOBH TIPOTPaMyBaHHS;
pO3poOKa TECTOBUX 3aBIaHb ISl IEPEBIPKU MPABUILHOCTI pOOOTH IIpoTpam;

MiZATOTOBKA 3BITHOI JOKYMEHTAIII] 32 pe3yabTaTaMu MPaKTHKH.

3.1. O6’em i BHIM HABYAJILHOI po0OTH.

Bua nHaBuaabHoi podoTn KinbkicTh roann
Koncynpramii 10
CamocriitHa po6ora 70
[TigroToBka 3BITY 5
3aix 5
3arajibHa KUIBKICTH TOJUH 90

3.2 3micT HaBYAJILHOI POOOTH.

[Tig yac oGuuCIIOBAaTBHOI MPAKTHKU CTYACHT BUKOHYE KOMILIEKC iHIWBIIyaJIbHUX 3aBJaHb,
110 OXOIUTIOE HACTYITHI PO3JUTH KypCcy «YHCIOBI METOH»:

e HalOmKeHe po3B’sI3yBaHHS alNreOpaidHuX 1 TPaHCIICHACHTHUX PiBHSHbD;

PO3B’A3yBaHHS CUCTEM JIHIMHUX 1 HENMHIHUX PIBHSHB;
BIJIIIYKaHHS BIACHUX 3HAYCHb 1 BIACHUX BEKTOPIB MaTpPUIIb;
IHTEepHOJIALisA (QYHKIIIH;
HaOmKeHe Tu(epeHIliIoBaHHS Ta IHTErpyBaHHS (YHKIIIH;
HaOJKeHe IHTerpyBaHHs Tu(epeHIliaIbHUX PIBHSHD;
HaOIIKEeHe pO3B’sI3yBaHHS 33/1a4 ONTUMI3aIlii.
[Tporpamua peanizaiisi KO)KHOTO 3aBJaHHS 3/11HCHIOETHCS OJIHIEIO 3 MOB BUCOKOTO piBH 1/a60
3ac00aMu OJJHOTO 3 MaTEMaTUYHHUX MPOTPAMHUX AKETIB.

4. Bumoru 10 ckJaagaHHs i 0opopMIiIeHHS 3BITY 3 004HCIIOBAJIBLHOI MPAKTUKH

3BIT 3 00YMCIIOBAIBHOT MPAKTUKH TOBUHEH MICTUTH:
® THUTYIBHY CTOPIHKY (IMB. 10AaTOK 1);
® iHIUBITyaTdbHI 3aBJAHHS.

InnuBigyanbHi 3aBIaHHg 0(OPMIISIOTH 32 HACTYITHUM IIJIAHOM:

1. Homep 3aBnaHHs.

2. ®opMyaIOBaHHS YMOBH 3aBJIaHHS.

3. MaremaTnyHa MOCTaHOBKA 3a/1a4i 1 aITOPUTMY ii pO3B’I3yBaHHS.

4. JlictuHT TIporpaMH (TEKCT KOy MPOrpaMHOi peaizaiii).

5. Pesympratm poGoTH mporpamMu (CKPIHIIOTH pe3yibTaTiB MPOrpaMu JUIsl TECTOBHUX
MIPUKIIAIB).

6. BucHOBKH.

7. JlirepaTypa, BUKOpHCTaHa IPH BUKOHAHHI 1HAWBIAYAIbHOTO 3aBIaHHS.

Texct 3BiTy BepcTaeThCsi Ha KOMIT'IOTepi mpupToM 14 0T 3 OAMHAPHUM MDKPSIKOBUM
IHTEpBaJIOM Ha OJHIM cTOpoHi apkyma ¢opmaty A4. Po3mipu nomis: giBoro — 30 MM, mpaBoro —
10 MM, BEpXHBOTO 1 HUKHBOTO — 10 20 MM.

CTopiHKM HYMEpYyIOThCsl apabchkuMu mudpamu. TUTYIBHUN JHCT BKIIOYAIOTH y 3arajlbHy
HyMepallilo, ajie HOMep Ha HbOMY He CTaBUThbcsA. Hymeparliss IOYMHA€ETHCS 3 APYrol CTOPIHKH.

J10 3BiTYy BKIIIOYAIOTHCS JIICTUHTY TPOTpaM 3 HEOOXITHUMU KOMEHTapsSMHU.

JIpyKoBaHUH Ta €JIeKTPOHHMUU BapiaHTH 3BITY Ta IMpe3eHTallii A7 HOro 3axXucCTy, a TaKOX
¢aiinu 3 BIANOBITHUMH MporpaMaMM TOJAIOThCA Ha Kadeapy B OCTaHHIA J€Hb TNPOBEICHHS
MPAKTUKH.



S. IIoTOYHMH KOHTPOJIb i 3AJiK 3 004YHCITIOBAIbHOI IPAKTHKHU

[ToTouHMIT KOHTPOIH BUKOHAHHS 3aBJaHb 3 00YNCIIOBAILHOT IPAKTUKU 3IIMCHIOETHCS 3TITHO
3 rpadikoM, CKIaJCHUM KEpPIBHUKOM NpPAKTHKU. BiH moysirae B OIIHI[I BUKOHAHHS CTYACHTOM
KOXXHOTO 1HJMBIAYaTbHOTO 3aBJAHHS.
3amik TPOBOIUTHCS TIICHS 3aBEPIICHHS HABYAIBHOI OOYHMCIIOBAIBbHOI MpakTHKH. [Ipu
BHCTABJICHH] 3aJliky BHKOPHCTOBYIOTHCS HACTYIHI KpHUTEpil MiACYMKOBOI OI[IHKM 3a HaBYalbHY
00YHCITIOBAJIbHY IPAKTUKY:
® TOBHMI 1 aKypaTHO 0(OPMIICHHH 3TiIHO 3 BAMOTAaMU 3BIT 3 MPAKTHKH;
® HasABHICTH PO3POOJIEHUX 1 YCIIIIHO MPOTECTOBAHUX MPOTPaM JJIsl KOXKHOTO 3aBIAHHS;
®  SKICHO MIATOTOBJIECHA Ta MPOJAEMOHCTPOBAHA MPE3CHTALSI 3aXUCTY 3BITY;
® KOPEKTHI BIAMOBI/I CTYJCHTA Ha MUTAaHHSA KOMICIT i Yyac 3aXUCTY MPaKTHKH.
Ckr1a10BOIO 3arajibHOI CyMU OaiiB 3aXUCTY 3BITY PO MPAKTHUKY €:
cyma OaJtiB 3a 3MICT 3BITY PO MPAKTUKY OKPEMO 33 KOXKHHUM CTPYKTYPHUM PO3ALIOM;
e (anu Oe3mocepeIHbO 3a 3aXUCT 3BITY MPO MPAKTHKY.
[kana OaiiB, fKi BPaxOBYIOTbCA IPH BHUCTABJICHHI MIJCYMKOBOI OI[IHKH 3a TNPAKTUKY,
HaBe/IeHa HIDKYE:

3aBIaHHS NPAKTHKH, 3AXUCT MaxkcuMaJIbHa KiJIBKiCTEL 0aJ1iB
InpuBinyansHe 3aBnanHs 1 10
InpuBinyanbHe 3aBaanHs 2 10
InauBinyanbHe 3aBaaHHS 3 10
InpuBinyansHe 3aBnanus 4 10
OdopmitenHs 3BiTY (3riIHO 3 BUMOTaMH) 10
3axuct (mpe3eHTanis) 50
3arasibHa cyma 6asiB 100




JOJATOK 1
3pa3oK TUTYJABHOTO apKyIlla 3BITY 3 MPAKTUKH

[TPUKAPITATCHEKMI HAIIIOHAJIbHUM YHIBEPCUTET
IMEHI BACUJISI CTE®@AHUKA
OAKVIIBTET MATEMATHUKHA TA IHOOPMATHUKHU

KA®EJIPA TU®EPEHLIAJIBHUX PIBHAHD I ITPUKJIAJJTHOI MATEMATUKU

3BIT
3 HaBYaJIbHO1 OOUYMCITIOBAIBHOT TPAKTUKHU

CTyZIEeHTAa(KN) ____ KypcCy rpynu

(IL. I. b. crynenra)

TepMiHM IPAKTUKU 3 «__» )
IO «__» _20__p.

Bukounas Mminuc

(IL. I. b. crynenra)
KepiBHuk Vehivite
IIPaKTUKH (IL. I. b. xepiBHHKA)




JOJATOK 2
3pa3ok ohopMIICHHS 1HIUBITyaTbHOTO 3aBIAHHS

InguBinyanbHe 3aB1aHHA Ne

1. YmoBa 3aBaaHH.
OO6uncnutu HabmKeHO Iwiomy ¢irypu, oomexenoi minismu y= f(x), y=0, x=a, x=b,
ae
X
fx)=——
I+e

Jlnst o0uMCIIeHHsI CKOPUCTATUCh (popMyIaMu Tpareriid, Ko Bipi3oK [a,b] po30UTH HA n YaCTUH.

, a=0, b=2.

2. MaTeMaTH4Ha MOCTAHOBKA 3a/7a4i Ta aJITOPUTM ii po3B’A3aHHSL.
Jlnst oGuncinenHi miomti Girypu cKopucTaeMoch GopMyIioro:

S =jf(x)dx.

Mertoa Tpaneuii mojisrae y Tomy, o MM po30MBaEeMO BiIpi30K [a,b] Ha n piBHUX YacTUH

TOUKaMH
a=x,<x<x,<...<x,=b

1 BAKOHYEMO 004HCIIeHHS 3a (OpMYIIOI0
[ Fdx= h[%* if(xnj,

ne h=x—x_, (i=1,2,...,n) — KpPOK OOUUCIICHb.

1

[Toxubka MeTo Iy Tpamenii

M (b—a)h2 ”
=2~ 7 = , Mzlell[aa’ii]lf(x)l.

A
Jl1s1 3agaHoro 3aBgaHHs
e (-2—2e" + xe' —x)

f= (I+e')

[To6Gyay€eMO 3 TOMOMOTOK MaTEMaTHYHOTO TTaKeTa rpadik Gynkuii f”(x) Ha Bigpisky [0,2].
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3 rpadika 6aunmo, mo M, = m[aang] | f7(x)l==f"(0). Tomy M, =1.

3. JlicTMHT mporpamm.
#include <iostream>
#include <cmath>
using namespace std;
double F(double x)
{

return x/(1+exp(x));
}



int main()
{ .
nt n;
double h,a,b,S,D;
cout<<'"n=";
cin>>n;
a=0;
b=2;
h=(b-a)/n;
S=(F(a)+F(b))/2;
for (int i=1;i<n;i++)
S+=F(a+i*h);
S=S*h; // mnoma
D=(b-a)*h*h/2/12; // moxubxa
cout<<"S="<<S<<", D="<<D<<endl;

}

4. PesyabTaTn pod0oTH IpOrpaMu.

[Iporpamy mnpotecroBaHo misi po30uTTiB Bimpizka [0,2] Ha pi3HY KUIBKICTh YacTHH:
n=10, 20,100, 1000:

n=10

S=0.435629, D=0.00333333

n=20

S=0.437106, D=0.000833333

n=100

S=0.437579, D=3.33333e-005

n=1000

S=0.437598, D=3.33333e-007

S. BucHoBKH.
[Tpu HAOMMKEHNX OOUYMCICHHSIX PE3yNbTaT € OUIBII TOYHUM IPH PO3OHUTTI Biapi3ka [a,b] Ha

OUIBIIY KUTBKICTh YACTHH.
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