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BCTYII

AHoOTaIisA

JlochipkeHHsT POTrpaMHOi 1H)KEHEepil BU3HAIM, IO 1HXXEHEpis MporpaMHOro
3a0e3MeyYeHHs] € MPUHIUMIOBO EMITIPUYHOI0 JUCIMIUIIHOI0, OCKUIbKH, MO-TIEpIIe,
nporpaMHe 3a0e3leueHHs 0e3MoCepeIHhO0 HE MIAMOPSIAKOBYETHCA  (DI3ZUUHUM
3aKOHaM, TI0-JIpyTe, MporpaMHe 3a0e3MmeueHHs HalucaHe JTIoIpMU s moneid. Tomy
MiAroToBKa (paxiBIiB, 3/JaTHUX CTaBUTH 1 PO3B’SI3yBaTH 3aBAaHHs, IO MOB’sA3aHi 3
pPO3pOOKOI0,  CYNMpPOBO/DKEHHSIM  Ta  3a0C3MEYCHHSIM  SKOCTI  MPOTPaMHOTO
3abe3reueHHs, NmoTpedye 3HaHb 1 BMIHb y TOMY YHCII 3 EMIIPUYHUX METOIIB
MIpOrpamMHoOi 1HKEHepIi.

KurouoBi cjioBa: emMmipuyHi METO/IM, 1HKEHEPIS MIPOrpaMHOro 3a0e3reyeHHs,
eMITIpUYHA MPOTPaMHa 1HKEHEPI.

Abstract

Software engineering research acknowledged early that software engineering is
fundamentally an empirical discipline because, first, the software does not obey
physical laws, and second, the software is written by people for people. Therefore,
the training of specialists capable of setting and solving tasks related to the
development, maintenance, and quality assurance of software requires knowledge and
skills, including empirical methods of software engineering.

Key words: empirical methods, software engineering, empirical software
engineering.



1. Onuc HaBYAJBHOI JUCIUILIIHHA

["amy3b 3HaHb, XapakTepUCTUKA HABYAJIbHOL
HaitmenyBanns CHEIAIbHICTD TUCHUILUIIHA
MOKA3HUKIB (ocBiTHS porpama), | aenHa ¢popma | 3a04Ha Gpopma
OCBITHI pIBEHb HABYAHHS HABYAHHS
KinbkicTs kpeauTiB — 4
l'any3p 3HaHB q
M " 12 «Iupopmariiini OpMaTHBHA
OfyJIB — TEXHOJIOT1i»
Pik miaroroBku
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HaBYaHHS: .
ayIuTOpHUX —4; HCPILIHH
Y _VP 1 , (6akanaBpchKyii) Bua kourposo: Exzamen
CaMOCTIItHO1 poOOoTH
cTyaeHTa — 4 dopMa KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYE€HHS HABYAJILHOI AUCIHHUILTIHA

Meta BUBYECHHS AUCIUILIIHU “EMIIpUYHI METOIU MPOTrpamMHOI 1HXEHEPI» €
(GhopMyBaHHS CUCTEMH TEOPETUYHHMX 3HAHb 1 MPAKTUYHUX HABUYOK 3 €MIIIPHUYHUX
METO/I1B IMPOTrPaMHOI 1HXEHEPIi.

OCHOBHMMHM 3aBJaHHSMU BHUBYEHHS JUCUUIUIIHU “Emmipuyni wmeTonu
OpPOrpaMHOi 1HXKEHepii» €. ONaHyBaTH 3HAHHSA 3 EMIIPUYHUX METOJIB, IO
BUKOPHUCTOBYIOTHCSI B TPOTPaMHIM 1HXKEHepli, y TOMY YHCIl METOJIB MOIIYKY
BUKHU/IB (aHOMAJIbHUX 3HA4Y€Hb) B EMIIPUYHUX JaHUX, METOIIB MOOYI0BU
aQHAIITUYHUX MOJENCH pO3MOAlTy eMMIpUYHUX JaHUX Ta TMEepeBIpKH IX
a/ICKBATHOCTI; METOIB MOOYJOBH PIBHSHB perpecii Ta mepeBipKU iX aJleKBaTHOCTI
EMIIIPUYHUM JIaHUM 3 METPHUK MPOTPaMHOTO 3a0e3MeUCHHS.

B pe3ynbTaTi BHUBYEHHS JAMCUMIUIIHM “EMIipHYHI METOAM MPOrpaMHOI
IHKEHepli»  CTYAEHTH T[OBMHHI  OBOJIOJITM  3arajlbHUMU 1 (DaxoBUMH
KOMTEHTHOCTSIMHU.

3araJibHi KOMIIETEHTHOCTI:

KO02. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIISX.

KO06. 3naTtHicThs 10 molIyKy, oOpoOJieHHS Ta aHami3zy iHdopMallii 3 pi3HUX
JDKEped.

K12. 3natHicTs 30epiratu Ta MPUMHOXKYBAaTH MOpajbHi, KyJIbTYpHI, HAyKOBI
IIHHOCTI 1 JIOCSTHEHHSI CYCHUIbCTBA HA OCHOBI PO3YyMIHHS iCTopi'l' Ta
3aKOHOMIPHOCTEH PO3BUTKY MpPEAMETHOI 00JacTi, I MICUsA y 3arajbHIi cHCTEMI
3HaHb TPO TMPHUPOAY 1 CYCIIIBCTBO Ta y PO3BUTKY CYCHIIBCTBA, TEXHIKU 1
TEXHOJIOT1, BUKOPUCTOBYBATH Pi3HI BHAM Ta (OpPMHU PYXOBOi AKTHUBHOCTI IS
aKTUBHOTO BIATIOYMHKY Ta BEJACHHS 310POBOT0 CIIOCOOY JKUTTSI.

CnenianbHi ((paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI

K17. 3parHicTs goTpumyBaThCs crenudikaiii, CcTaHgapTiB, MOpaBUI 1
peKoMeHalli B mpodeciifHii raty3i Npu peai3anii IpoLeciB >KUTTEBOTO LUKITY.

K19. BononiHHs 3HaHHAMHM TpO 1H(POPMALIHI MOJAENI JaHHUX, 3JaTHICTb
CTBOPIOBAaTHM MporpamMHe 3a0e3nedyeHHs Juis  30epiraHHs, BUAOOyBaHHS Ta
OTIpaIlOBaHHS JaHUX.

K20. 3gaTHicTh 3acToCOBYBAaTH (DyHIAMEHTAIbHI 1 MIKAUCLUMIUIIHAPHI 3HAHHS
JUTSI YCIIIIITHOTO PO3B’sI3aHHA 3aBJaHb 1HXKEHEPii MPOrPaMHOTO 3a0€3MeUYCHHS.

K22. 3pgaTtHicTh Hakonu4yBaTH, OOpOOJSATH Ta CUCTEMATU3yBaTH MpodeciiiHi
3HaHHSA IIIOJI0 CTBOPEHHS 1 CYNPOBODKEHHS TPOTPaAMHOTO 3a0e3MeYeHHs Ta
BHU3HAHHS Ba)KJIMBOCTI HABYAHHS MPOTSITOM BCHOTO KHUTTSL.

K26. 3naTHicTh 10 aITOPUTMIYHOTO Ta JJOTTYHOT'O MUCJICHHSI.

K27. 3paTHiCTh 3aCTOCOBYBATH EMITIPUYHI METOJIM Ta THCTPYMEHTAJIbHI 3aCO0U
CTATUCTUYHOTO aHaJi3y B 1HXKEHEpIi MporpaMHOTO 3a0e3MeueHHs JJIs IiIBUIICHHS
e eKTUBHOCTI MpodeCciiHOI AISITBHOCTI.

3. IlepexymoBu 1Jisi BUBYEHHS IUCIHUIIIHA



[TepemymoBamu 1151 BUBYEHHS TUCHMILTIHYU € JUCHUTUTIHA «OCHOBH MPOTPaMHOT
THXKEeHepii».

4. OuikyBaHi pe3y/JIbTaTH HABYaHHA

BuBueHHsT HaBYaAJIbHOI AUCIUIUTIHKU nepefdadae (GOpMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:

[TPO1 AnamizyBaTu, LUIECIPSIMOBAHO IIIYKaTH 1 BHOMpAaTH HEOOXITHI IS
BUpIIIeHHA TpodeciiHuX 3aBAaHb 1H(GOPMaLIHHO-TOBITHIKOBI PECYpCH 1 3HAHHA 3
ypaxyBaHHSAM CYy4acCHUX JOCSTHCHb HAYKH 1 TEXHIKH.

[TP02 3natu konekc MpoQeciiiHOi €TUKH, PO3yMITH COLlajdbHYy 3HAUYMMICTH Ta
KyJbTYpHI aCHEeKTH 1HXKEHepii MporpaMHOro 3a0e3NeyeHHs 1 JTOTPUMYBATHCh iX B
npodeciiiHiil AiIBHOCTI.

[1P03 3uatn ocHOBHI mpouecH, (a3u Ta ITepamii KUTTEBOLO IUKITY
IPOrPaMHOT0 3a0€3MEUEHHS.

[TPO5 3HaT 1 3acTOCOBYBAaTH BIJAIMOBIAHI MaTeMaTH4HI IOHSATTS, METOIU
JIOMEHHOT'0, CHUCTEMHOTO 1 OO0 ’€KTHO-OPIEHTOBAHOTO aHaJi3y Ta MaTEeMaTUYHOTO
MOJICIIIOBAHHS JUIsl pO3POOKH MPOTPaMHOT0 3a0€3MEUEHHS.

[TPO7 3HaT 1 3acTOCOBYBAaTHM Ha MPaKTUIN (PyHIAMEHTaIbHI KOHIIEIIIIIT,
napajurMd 1 OCHOBHI NMPUHIUINHU (YHKI[IOHYBAaHHS MOBHUX, 1HCTPYMEHTAJIbHHUX 1
O0OYHUCITIOBAJILHUX 3aC001B THXKEHEPIl MPOrPaMHOT0 3a0€3MEUCHHS.

[1P14 3actocoByBaT Ha TMPaKTHUIl I1HCTPYMEHTaJdbHI MpPOrpamHi 3acoOu
JOMEHHOT'0 aHali3y, MPOEKTyBaHHS, TECTyBaHHSA, Bizyaii3allii, BHMIPIOBaHb Ta
JOKYMEHTYBaHHS TIPOTPaMHOTO 3a0€3MeUCHHSI.

[IP18 3Hatn Ta BMITH 3acTOCOBYBaTM I1H(OpMAaLIHI TEXHOJOTIT 00pOOKH,
30epiraHHs Ta nepejayvi JaHuX.

[1P20 3HaT miAXOAW HIOAO OLIHKUA Ta 3a0€3MeUYeHHs] SKOCTI MPOTrpaMHOrO
3a0e3MeyeHHs.

[1P25. 3HaT OCHOBHI CTATUCTHYHI Ta EMIIIPUYHI METOIU, MOXJIMBOCTI iX
3aCTOCYBaHHS JJi1 OOpOOKH 1 aHai3y eMIIPUYHUX JaHUX B 1HXKEHEPIi MPOrpaMHOTro
3a0e3MeyeHHs.

5. IIporpama HaBYaJIbLHOI JUCUHUILIIHA

3micToBuii Mmoaysb 1. OCHOBM MaTeMATHYHHUX Ta eMIIIPUYHUX METO/IB, 110
BUKOPHUCTOBYIOTHCS B IPOrPaMHiii iHkeHepii

Tema 1.1. Beryn. IloHATTS npo emMnipu4Hi MeTOAH Ta iX BUKOPUCTAHHS B
nporpamHii inmskenepii [1, c. 4-8], [3, c. 9-26, 85-106]

[ndopmariss om0 3aHATH 3 JUCHMIUIIHM; BUMOT 3 O(OpPMIJICHHS 3aBJIaHb
(mocTaHOBKY 3ajadi, METOJMKY pIIIEHHS 3aJadi, aJIroOpuTM pIIIEHHS 3ajadi,
moOyI0By MpOTpamMu 3a PO3POOJICHUM aJTOPUTMOM, BEpU(IKaII0 MPOrpaMu, aHaJi3
pE3yNbTaTiB, BACHOBKH); MOTOYHHUM Ta KIHIIEBUN KOHTPOJIb yCIIITHOCTI.



Meta Ta 3aBHaHHS JUCHUIUIIHU. [HXEHepis NporpamMHOro 3abe3nedeHHs
(mporpaMHa iHJKEHEpis) SK eMIipuYHa AMCHUILIIHA. EwmmipuyHa mnporpamMHa
1HKeHepis Ta 11 Bu3HaueHHS. [IoHATTS mpo emmipudHi MeToau. KiIbKICHI Ta sIKICHI
nociipkeHHs. [Tk KJ1aciB eMIIpUYHUX METO/IIB, 0 HAHO1IBIIT BUKOPUCTOBYIOTHCS
B mporpamHiii imkenepii. KontponboBanuii ekcriepument (controlled experiments).
Tematuune mocmimkenns (case study). OmuryBanns (Survey research). Etnorpadii
(ethnographies). locmimkenns aiii (action research).

Tema 1.2. [lepBuHHa 00p0oOKa eMIipUYHUX JAHUX 3 METPUK NMPOTPAMHOIO
3a0e3nmevenns [1, c. 9-18]

HaBino BHUKOHYIOTh TEPBHHHY OOpOOKYy EMIIIPUYHUX JAaHUX 3 METPHUK
nporpaMHoro 3abesneueHHs. [lopsaok BUKOHAHHS MEPBUHHOI OOPOOKU eMITipHUHUX
JAHUX 3 METPHUK MporpaMHoro 3abesmnedeHHs. [lepeBipka HOPMaJbHOCTI 3aKOHY
PO3MO/iTy 3HaUeHb BUIIQJIKOBOT BEIMYMHU. BU3HAaUeHHS HAassBHOCTI BUKUIIB y JaHUX.

Tema 1.3. Ilo0ynoBa aHAJITHYHOI MOJEJi 32aKOHY PO3MOAITY eMIipUYHHUX
JaHUX 3 METPHK NMPoOrpamMHoro 3aée3nevenns [1, c. 19-28], [2, c¢. 119-138]

Hagimo 3m1ficHIOIOTE TOOYAOBY aHATITUYHOI MOJENI 3aKOHY pPO3MOJLTY
EMIIIPUYHUX JaHUX 3 METPUK MPOTrpaMHOro 3abesrneuyeHHs. Bulip aHamiTHyHOI
MOJIeNll 3aKOHY po3nojaury. OILiHIOBaHHS MMapaMeTpiB aHAJITUYHOI MOJENl 3aKOHY
posnoainy. IlepeBipka ajgeKkBaTHOCTI 3HAWJEHOT aHATITUYHOI MOJEIl BHOIPKOBOMY
PO3MOITY EMITIPUYHUX JaHUX.

Tema 1.4. IloOymoBa JiHIHHOIO PpIBHSIHHA perpecii s OUWIHIOBAHHSA
MeTPHK NMPOrpaMHOro 3adesmevenHs [1, c. 29-37]

JliniliHe piBHSAHHA perpecii Ta JiHIAHA perpeciiHa wmojaenb. Hagimo
3MIMCHIOIOTHh MOOYOBY JIIHIMHOTO PIBHSAHHS perpecii 3a eMHIpUYHUMH JTaHUMH 3
METPHUK MporpaMHOro 3abesnedeHHs. OLiHIOBaHHS MapaMeTpiB JIHIHHOTO PIBHSHHS
perpecii 3a emnipuyHUMU JaHuMU. [lepeBipka sIKOCTI JIHIHHOTO PIBHAHHS perpecii.
Koedinienr nerepminanii R? (the coefficient of determination), cepenns Benuuuna
BigHocHoi momuikn MMRE (Mean Magnitude of Relative Error) i BigcoTok
nporuo3oBanux pesynstaTie PRED (Percentage of Prediction). Ilepesipka Ha
3HAUUMICTh JHIHHOI perpecii. T-tect. F-tect. OOrpyHTYBaHHS MOMXJIMBOCTI
3aCTOCYBaHH4 JIIHIHHOI perpecii. [Ipobnema MynbTHKOIIHEAPHOCTI MK (haKTOpamu.
BiakopuroBanuii koe(ilieHT MHOXUHHOI I€TepMIHALIIi.

Tema 1.5. [loOynoBa aoBipuMX iHTepBaJiB Ta iHTepBaJiB nepeadavYeHHsA
JiHiliHOT perpecii 1Jisi OIiHIOBAHHSI METPUK NPOrpaMHOro 3ade3medeHHs [1, c.
38-41]

Hosipunii intepsan (confidence interval) perpecii. IatepBan nepenbaveHHs
(prediction interval) perpecii. Hagiio 37iiiCHIOIOTh MTOOYI0BY JOBIpYMX IHTEPBAJIiB
Ta IHTEpBAIIB MepeadaueHHs JIHINHOI perpecii 3a eMIIPUYHUMU JTaHUMH 3 METPHUK
nporpamMHoro 3abe3nedenHs. [loOymoBa MOBIpYMX I1HTEpBAIIB Ta I1HTEPBAIIIB
nependadeHHs JHINHHOT perpecii.



Tema 1.6. IloOynoBa HeiHiliHOTO piBHAHHS perpecii A OUWiHIOBaHHS
METPHK IIPOrPaMHOIo 3ade3neduennsn [1, c. 42-47]

HeniniitHe piBHSHHS perpecii Ta HeJiHIMHA perpeciiiHa Mozenb. Hagimo
3M1MCHIOIOTH TTOOYIOBY HEIHIHHOIO PIBHSAHHS perpecii 3a eMIpUYHUMHU JTaHUMU 3
METpPUK IIporpaMHOro 3abes3rneueHHs. MeToau MoOyJAOBU HENIHIMHOTO PIBHSHHS
perpecii 3a eMIIpUYHUMU JaHUMH. METOJM Ha OCHOB1 MPOCTOTO Iepedopy,
JiHEapU3yIOUMX Ta HOPMAJI3ylOuMX MepeTBOpeHb. Eramu wmeToay moOyaoBH
HEMHIMHUX perpeciiHuX piBHAHb HA OCHOBI HOPMAaTi3yIOUHWX MEPETBOPEHbD.
[Tpuknanu moOyqOBH HEMIHIMHMX perpeciiHUX piBHSIHb Ha OCHOBI HOPMAaJi3YyIOUUX
MEPETBOPEHb.

Tema 1.7. IloOynoBa noBipuMx iHTepBaJdiB Ta iHTepBaJiB nepeadavYeHHsA
HeJIiHiliHOT perpecii 1 OUiHIOBAHHA METPHK MPOTrPaMHOro 3ade3meveHHs [1,
c. 48-51]

Hagimo 37aiiicHIOIOTE MOOYAOBY JOBIpYMX IHTEpBAJIIB Ta I1HTEPBAIIB
nepe0aueHHs HENIHIMHOI perpecii 3a eMIIPUYHUMH JaHUMH 3 METPUK ITPOTPAMHOTO
3a0e3nedeHHs. MeTou moOyJ0BU JOBIPUYUX THTEPBAIIB Ta IHTEPBAIIB MepeI0aYeHHS
HEJIHIWHOT perpecii Ha OCHOBI HOPMaJII3YIOUUX MEepPeTBOpeHb. [Ipukiaau moOyaoBu
JIOBIPUMX IHTEPBAJIIB Ta IHTEPBAIIB Mepea0aYeHHs] HENIHIMHUX perpeciii Ha OCHOBI
HOpMaJIi3yl0uuX IEPETBOPEHb.

Tema 1.8. [lo0ynoBa 6arato)akTOpHOro HeJiHiliHOT0 piBHSHHA perpecii
7151 OI[iHIOBAHHSI METPHUK MPOTrPAMHOT0 3a0e3mevenHsn [1, c. 42-47]

Hagimo 311dCHIOITE MOOYI0BY 0OaraTo(pakTOpHOTO HENIHIMHOTO pIBHSIHHS
perpecii 3a eMOIpUYHUMU JAHUMHU 3 METPUK IporpamMHoro 3abesnedeHHs. Metoau
noOy0BM 0araToakTOpHOrO0 HEIIHIMHOTO PIBHSHHSA perpecii 3a eMIipUYHUMHU
JaHUMH Ha OCHOBI HOpPMali3ylo4ux TneperBopeHb. [lpuxmanu moOymoBu
0araro(akTOpHUX HENHIMHUX PErpeciiHUX pIBHIHR HAa OCHOBI HOPMAaTi3yHOUHX
NIEPETBOPEHb.

Tema 1.9. [loOGynoBa noBipumMx iHTepBaJdiB Ta iHTepBaJiB NependavYeHHs
O0arato(akTopHOi HeJiHIHOI perpecii JJif OLIHIOBAHHSA METPUK MPOTrPAMHOIO
3a0e3nevenns [1, c. 48-51]

Hagimo 3aiicHIOIOTE MOOYIOBY JOBIpYMX IHTEpPBaJiB Ta 1HTEpBAJIIB
nepeaOayeHHs: OaratoakTopHOT HENIHIMHOI perpecii 3a eMMIpUYHUMHU JaHUMU 3
METPHUK MpOorpamMHOro 3adesneudeHHs. Meroau moOynoBU AOBIPYMX IHTEpBAIIB Ta
iHTEepBadiB nependadeHHss OaraToakTOpHOi HEJNIHIMHOI perpecii Ha OCHOBI
HOpMAaJII3yIOuuX meperBopeHb. [lpukiianm noOynoBU [AOBIpYMX I1HTEpBAIIB Ta
1HTEepBaliB mnepeadaueHHs Oararo(akTOpHUX HENIHIHHUX perpecii Ha OCHOBI
HOPMAJTI3yIOUHX TIEPETBOPECHb.

Tema 1.10. [ToOynoBa HeJiHiliHOI perpeciiiHoi Moaeni y pa3i HasBHOCTI
BUKHU/IB Yy eMIipUYHUX JaHUX 3 METPUK NMPOrpamMHoro 3ade3mededns [1, c. 52-
55]



baratoBuMipHi BUKUAM Ta METOIU iX BUSBIEHHSA. MeTOoa Ha OCHOBI KBapary
BiacTani MaxananoOica (Mahalanobis) mist mopManizoBaHuX aaHuX. Bukumnm sk
TOYKH JIaHUX, SIKI HE OMHUCYIOThCS pErpeciiHo0 MoAemo. Metoa MmoOyI0BH
HEJTIHIMHUX PErpeciiHuX MojieJie Ha OCHOBI HOPMAaJII3yIOUHUX TIEPETBOPEHb Ta
IHTEepBaJIIB TIepe10aueHHS.

3micToBuil MOayJib 2. 3aCTOCYBAHHS eMIIPUYHHMX METOAIB B NMPOrpaMHil
iHKeHepil

Tema 2.1. ba3u eMnipuyHHX JaHUX 3 MPOrpPaMHUX NMpoekTiB [1, c. 33-38]

[Ilo cionykae cTBOprOBaTH 0a3y €MIIIPUYHUX JTAaHUX 3 MPOTPAMHHUX IPOEKTIB.
Icaytoui 6a3u Ta HaOOpW EMMIPUYHUX JAHUX 3 MPOTpaMHHUX MpoekTiB. EmMmipuuni
JaHl, [0 HAKONUYyIOTh y O0a3ax. I[HCTpyMEeHTH, IO J03BOJSIOTH OTPUMYBATH
EMITIPUYHI J1aHl 3 METPUK MPOTPAMHOTO 3a0€3MeYeHHS.

Tema 2.2. AnaniTuuHi Mojgesi 3aKOHY PO3NMOJALTY METPUK HNPOTrPaMHOIO
3a0e3nevenns [1, c. 19-28]

Hagimo 311icHIOIOTh TOOYI0BY aHAITHYHUX MOJENeH po3noainy metpuk [13.
IcHyroul aHamiTHYHI MOJENl 3aKOHY PO3MOJLITY BUMAJIKOBUX BEIUYHH. AHATITHYHI
MOJIeJIi 3aKOHY PO3IMOJLTY Yacy BUKOHAHHS MPOTpaMHUX MPOEKTIB Ta 3yCHJb Ha iX
BUKOHAaHHS. AHAJIITHYHI MO 3aKOHY po3MoAuTy 1HmMX MeTpuk [13.

Tema 2.3. MaremaTuuyHi MoaeJi ISl OUIHIOBAHHS METPHUK MPOIrPaMHOIO
3a0e3neuenns [1, c. 33-38]

Hagio 3aiiicHIOIOTH MOOY/IOBY MaTeMaTUYHUX MOJENeN IJisi OIIHIOBAaHHS
Metpuk I13. IcHyrouli MaremaTU4Hi MOJAENI MJig OIIHIOBAaHHS 4Yacy BUKOHaHHS
MPOTpaMHUX  MPOEKTIB. ICHyrodl MaremMaTW4yHl MOJeNl JJIss  OIIHIOBaHHS
TPYJIOMICTKOCTI ~ pPO3pOOKM  TPOTpaMHHUX  3aCTOCYHKIB.  MeTpuku, 110
BUKOPUCTOBYIOTHCS JJIsl OLIIHIOBAaHHS PO3MIpPY MPOTPAMHHUX 3aCTOCYHKIB. IcHyroui
MaTeMaTU4YH1 MOJIEN /ISl OLIHIOBAHHS PO3MIPY MPOTPAMHUX 3aCTOCYHKIB.

Tema 2.4. 3acrocyBaHHsI eMIIPUYHMX METOAIB MPH TECTyYBaHHI Ta
ouniHIBaHHI HajiitHOCTI MporpamMuoro 3ade3nevyenns [1, c. 33-38]

IcHyroui wMeTonM Ta MOJENi, IO 3aCTOCOBYIOThCS IPU  TECTyBaHHI
MpOTpaMHOro 3a0e3nedeHHs. [CHyro4Yl MeToau Ta MOJIeNl, 0 3aCTOCOBYIOTHCS s
OI[IHIOBAHHSI HaAIWHOCTI MIPOTrpaMHOro 3a0e3neueHHs. [cHyroul MaTemMaTUyH1 MOJEl
JUTSL OLIHIOBAHHSA KUIBKOCTI 1€(EKTIB B MPOrPAMHUX CUCTEMAX.

Tema 2.5. IlepcnekTuBM 3aCTOCYBAHHS EMIIIPUMYHUX METOIAIB B
nporpamHiii inskenepii [1, c. 33-38]

CydacHl TeHJACHINT 3aCTOCYBaHHS EMITIPUYHUX METOJIB B TMPOTPAMHIMI
imxeHepii. [lepcrniekTuBY 3acTOCYBaHHA METO1 MAIIMHHOTO HABYAHHS Ta MOJIEJCH
rIMOOKOTO HABYAHHS JIsl OLIHIOBAHHS B MPOTPaMHIN 1HXKEHEIi.
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CTpyKTypa HABYAJILHOI T CHUILTIHI

Kinexicts ronuna

neHHa Gopma 3a04Ha (hopma

Ha3Bu 3MicTOBHX MOAYMIB 1 TEM - -
yCBOI'O Y TOMY YHCII1 YCBHOTO Y TOMY YHCJI1
1 ‘ L. ‘ c.p. 1 ‘ ILD. ‘
Moayas 1
3microBuii Moay b 1. OcHOBH MaTeMaTHYHHMX TA eMIIIPUYHUX METO/iB, 1110 BUKOPHCTOBYIOThHCSI B IPOrpaMHill iH:KeHepil
Tema 1.1. Beryn. [ToHsTTs mpo emMmipyyHi METOAM Ta iX 7 2 5 7 1 6
BUKOPHCTaHHS B POTPaMHIN iHKeHepil
Tema 1.2. [lepBuraa 00pOOKa EMITIPUIHUX TAHUX 3 METPUK 8 2 4 2 8 1 1 6
MPOrPaMHOT0 3a0e3MeYCHHS
Tema 1.3. [ToOyn0Ba aHATITHYHOT MOJENI 3aKOHY PO3IOIITY 8 2 4 2 8 1 1 6
EMIIPUYHIX JaHUX 3 METPHUK MPOTPAMHOTO 3a0e3MeyeHHs
Tema 1.4. [TobymoBa NiHIHHOTO PIBHAHHS perpecii ams 8 2 4 2 8 1 2 5
OLIIHIOBAaHHSI METPHUK MPOTPAMHOTO 3a0€3MeUSHHS
Tema 1.5. [ToOymoBa 10BIpYMX IHTEPBAJIB Ta IHTEPBAJIIB 8 2 4 2 8 1 2 5
nepenoadeHHs JiHIHHOI perpecii s OliHIOBaHHS METPUK
MPOrPaMHOTo 3a0e3MeYCHHS
Tema 1.6. [ToOynoBa HeniHIMHOTO PiBHSHHS perpecii s 8 2 4 2 8 1 2 5
OLIIHIOBAHHS METPHUK IPOrPaMHOT0 3a0e3MeYeHHS
Tema 1.7. [loOynoBa noBipuMX IHTEPBAJIB Ta IHTEPBAJIiB 8 2 4 2 8 1 2 5
nepeadadeHHst HeNiHIHHOT perpecii 1JIsl OIiHIOBaHHS METPUK
MPOrPaMHOTo 3a0e3MeYCHHS
Tema 1.8. [lobynoBa 6ararodakTOpHOTO HENIHIHHOTO 6 2 4 6 1 5
PIBHSHHSA perpecii JUIs OL[iHIOBaHHS METPHUK ITPOTrPAMHOTO
3a0e31eUeHHs
Tema 1.9. [ToOynoBa noBipYHX IHTEPBATIB Ta IHTEPBAIB 6 2 4 6 1 5
nepeadaueHHs 6araTrodakTopHOi HENMiHIMHOT perpecii 1Is
OIIIHIOBAaHHSI METPHUK MPOTPAMHOTO 3a0€3MeUeHHS
Tema 1.10. TTo6ymoBa HenmiHiHOI perpeciiinoi Mozaemi y pasi 8 2 4 2 8 1 2 5
HasIBHOCTI BUKHJIB Y EMIIIPUYHUX JAHUX 3 METPHK
MPOTrPaMHOro 3a0e3MmevyeHHs
Pa3zom 3a 3micToBuM mMoayJiem 1 75 20 28 27 75 10 12 53




3microBuii MoayJIb 2. 3aCTOCYBAHHS eMIIIPUYHUX METOAIB B POIrPaMHiii iHKeHepil

Tema 2.1. ba3u eMIipyuuHKMX JaHUX 3 IPOTPAMHUX IPOEKTIB 9 2 7 9 1 8

Tema 2.2. AHaniTHUHI MOJIENi 3aKOHY PO3MOALTY METPUK 9 2 7 9 1 8

MPOTrpaMHOro 3a0e3meveHHsl

Tema 2.3. MateMaTH9IHi1 MO IJIs1 OIIIHIOBAHHS METPHUK 9 2 7 9 9

MIPOTPaMHOTO 3a0€3MeCUCHHS

Tema 2.4. 3acTocyBaHHS eMITIPUYHAX METOMIB MPU TECTYBaHHI 9 2 7 9 9

Ta OL[iHIOBaHHI HaJilfHOCTI NporpaMHOro 3abe3neueHHs

Tema 2.5. [lepcriekTrBH 3aCTOCYBaHHS €MITIpHYHUX METOIIB B 9 2 2 5 9 9

MIporpaMHii IHmKeHepil

Pa3om 3a 3micToBUM MoOayJieM 2 45 10 2 33 45 2 43
Ycboro roaus 120 30 30 60 120 12 12 96

Pa3om 3a kypcom 120 30 30 60 120 12 12 96

Pa3om 3a 3micToBUM MoaynemM kpaTHoO 15
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Temu 1adoparopHux poodit

No Kinbkicts
5 /1'1 HasBa naboparopnoi pobotu roJIMH
I 3
1 [lepBuHHa 00pOOKa EMITIPUYHUX JAHUX 3 METPUK MTPOrPAMHOTO 4 1
3a0e3neyeHHs
2 [ToOGynoBa aHAITHYHOT MOJIENI 3aKOHY PO3IOILITY eMITIPUYHUX 4 1
JTAHUX 3 METPHK MTPOTPAMHOT0 3a0€3IeYCHHS
3 [ToGynoBa JMiHIMHOTO PiBHSHHS perpecii A OLIHIOBAHHSI METPUK 4 5
IPOrPaMHOTO 3a0€3MeYCHHS
BuzHaueHHs 1OBipUMX IHTEPBAIIB Ta IHTEPBATIB TIepe10adeHHS
4 JiHIWHOT perpecii st OLiHIOBAHHS METPHUK IIPOTPAMHOTO 4 2
3a0e3neyeHHs
5 [ToGynoBa HENMiHIKHOTO PIBHSHHS PETpecii 7S OLiHIOBAaHHS METPUK 4 5
MIPOrPaMHOTO 3a0€3MeYCHHS
[ToOGynoBa nOBipUMX IHTEPBATIB Ta iIHTEPBAIIIB NepeaOaYCHHS
6 HENIHINHOI perpecii s OL[iHIOBaHHS METPUK MPOTrPaMHOTO 4 2
3a0e3neueHHs
v [ToOynoBa HeniHIMHOI perpeciiiHoOl MOJIeN y pa3i HassBHOCTI BUKU/IIB 4 5
y eMIIIPUYHUX JAHUX 3 METPUK IPOTPAMHOTO 3a0€3MeUeHHs
8 3aKITI0YHE 3aHATTS -
Pazom 30 12

CamocriitHa podoTa

Posnozin ronua caMoCcTiHHOT poOOTH ISl CTYAIEHTIB JIEHHOT ()OpMU HaBUAHHS

e [IiATOTOBKA 110 JieKuiiiuuX 3auath — 0,5 roxa./1 rox. 3aHATh;
e I1iIrOTOBKA 70 JJaboparopHux pooit — 0,5 roxa./1 roa. poboru;
e IIiITOTOBKA JI0 ek3aMeHy — 15 roj. Ha 1 3axi.

No KinpkicTes roaun
3/ Hasea Temu J€HHa | 3a0YHa
dbopma | dopma
1 ITinroToBKa 10 MEKIIN 15 5
2 [TiaroroBka 10 1a00PaTOPHUX POOIT 15 4
CamocrTiiiHe BUBUEHHS TEM KypCy
3 [ToHATTS PO eMIipUYHI METOAM Ta IX BUKOPUCTAHHS B 1 4
MpOTpaMHil iHKeHepii
4 IlepBrHHA 00pOOKa EMIIPUYHUX JAHUX 3 METPUK 1 4
MPOTPaMHOTO 3a0€3TMECUCHHS
5 [ToGynoBa aHAITHYHOT MOJIEINI 3aKOHY PO3IOJILTY 1 4
EMITIpUYHUX JJAHUX 3 METPUK MTPOTPAMHOTO 3a0e31eYeHHs
6 [ToGynoBa MiHIMHOTO PIBHSAHHS perpecii A1 OLIHIOBAaHHS 1 4
METPHUK IPOTPAMHOTO 3a0€3MeUeHHs
IToOynoBa 1OBiIpUMX 1HTEPBAJIB Ta IHTEPBAIIB 1 4
7 nepei0adeHHs JTHINMHOI perpecii il OLIHIOBaHHS METPUK
IPOrPaMHOTO 3a0€3MeYeHHs
8 [ToOymoBa HeNiHIHOTO PIBHSHHS perpecii IUist OLiHIOBaHHS 1 4
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METPHUK MPOTPAMHOTO 3a0€3MeUYeHHS

[ToGynoBa nOBipUMX IHTEPBAJIB Ta IHTEPBAIIB 1 4
9 nepeadaveHHs HEeNHIMHOT perpecii s OLiHIOBaHHS
METPHK MPOTPAMHOT0 3a0€3MeUCHHS

[To6ynoBa 6ararohakTOpHOTO HETIHIMHOTO PIBHIHHS 1 4
10 | perpecii st OI[iHIOBAHHSI METPHK MPOTPAMHOTO
3a0e3neyeHHs

[ToOGynoBa nOBiIpUMX IHTEPBAJIB Ta IHTEPBAIIIB 1 4
11 nependadeHHs 6araToakTopHOI HENiHINHOT perpecii s
OLIIHIOBAHHSI METPHK MPOTPAMHOT0 3a0e3MeYeHHs

[ToGynoBa HeNMiHIHHOT perpeciiiHoi Moieni y pasi HasIBHOCTI 1 4
12 | BUKMIB y EMIIPUYHUX JAHUX 3 METPHK MPOIPAMHOTO
3a0e3neyeHHs
13 | ba3u eMIipuYHUX JaHHUX 3 IPOTPAMHHX MIPOCKTIB 1 4
14 AHaITHYHI MOJIENTi 3aKOHY PO3MOILTY METPUK 1 4
MIPOrPaMHOTO 3a0€3MeYCHHS
15 MatematuuHi MOJIEN JIIsl OIIHIOBAHHSI METPHK 1 4
MIPOrPaMHOTO 3a0e3MeYCHHS
16 3acTocyBaHHS eMIIPUYHUX METOJIIB IPU TECTYBaHHI Ta 1 4
OIIIHIOBaHHI HAIIMHOCTI MPOTPaMHOTO 3a0e3NEUCHHS
17 [lepcniekTHBY 3aCTOCYBaHHS €MITiPUYHUX METOJIIB B 1 4
MporpamMHil iHKeHepii
18 | ITizroroBka JOMaIIHBOi KOHTPOJIBHOI pOOOTH — 12
19 | ITizroroBka 0 eK3aMeHy 15 15

Paszom 60 96

6. MeTroan HaBYaHHS, 32C00M AIArHOCTUKH Pe3y/IbTATIB HABYAHHSA TA
MEeTO/IM iX JeMOHCTPYBAHHS

MeTtoau HaBYaHHA:

e s BCIX BHJIB 3aHATH: poOOTa 3 JITEpaTypolo, MOSICHEHHS, IUCKYCIs,
JIEMOHCTpPYBaHHSI;

* IUT JIEKIIIWHUX 3aHSATh: JICKIis, UTIOCTPYBaHHS;

e Ui JTa0OpaTOpPHUX 3aHATh: JlabopatopHa poOOTa, IHCTPYKTaX, METOIU
KOHTPOJIFO 1 CAaMOKOHTPOJIIO, (pOHTaIbHE OMUTYBAHHS, KOHTPOJBHI POOOTH,
KOHTPOJIbHI TECTOBI POOOTH MPOTPaMOBAHOTO THUITY (TIEPEIIK 3aMUTaHb 1 MOXKJIMBI
BapiaHTH BIJIMOBICH).

3acob6amu A1arHOCTUKH 1 METOJaMU JIEMOHCTPYBAHHS PE3yJIbTaTiB HABYAHHS €:

* EK3aMe€H;

* MOTOYHHUI MOJYJILHUM KOHTPOJIb (IeHHa opma);

* Mpe3eHTaIlli pe3yabTaTiB BAKOHAHUX 3aBJaHb Ta JOCIIIKCHb;
* CTYZICHTCBKI MPE3CHTAIII] Ta BUCTYIH Ha HAYKOBUX 3aX0JIax.
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/. ®OpMH MOTOYHOTO TA MiICYMKOBOI0 KOHTPOJIIO

JlocsiTHeHHST ~ CTyZleHTa  OIMiHIOIThCS 32  100-0anpHOIO  CHCTEMOIO
YuiBepcurery. [liicymkoBa oOlliHKa HaBYaJILHOTO KypCy BKJIIOYA€ B ceOe OIIHKH 3
MOTOYHOTO KOHTPOJTIO 1 OIIHKU €K3aMeHY. Y KOXXHOTO KOMITOHEHTa CBOSI YacCTKa B
3arajibHiil CUCTEMI OIIIHOK. Y MPOMDKHHUX OIIIHKaX CTYACHT Moke HaOpaTu Bija 60
10 80 6amiB. Il KOMIOHEHTOM MPOMIDKHHMX OIIIHOK PO3YMIIOThCS IIOTOYHI OLIIHKU
MPOTATOM CeMeCTpy (aKTHUBHICTb, y4acTh B JIMCKYCISX; BUKOHAHHS 3aBJaHb Ta
1HIIIE).

[ToToyHu# KOHTPOJIb MPOBOAUTHCS JJI KOXKHOI JabopaTopHOi poOOTH Ta 3a
pe3yJbTaTaMyd BHUKOHAHHS 3aBJaHb CaMoOCTiiiHOT pobOotu. Bin mependavae
OIIHIOBAHHSI TEOPETUYHOI MiJATOTOBKHM 3700yBadiB BHIIOi OCBITH 13 3a3HAa4eHOl
TeMd (y TOMY 4YHCI, CaMOCTIHHO OINpalbOBAaHOIO Marepiany) Ta Hal0yTHX
MPaKTUYHUX HABUYOK Il Yac BHKOHAHHS 3aBJaHb NPaKTUYHHUX POOIT.
3apaxyBaHHS KPEIWTIB HABYAIBHOTO KYpCy MOJKJIMBO TIJIBKH ITCIS TOCSTHEHHS
pe3yabTariB, 3amanoBaHux PITH/I, mo Bupaxkaetbcs B OAHINA 3 MO3UTUBHHUX
OIIHOK, TlepeI0aYeHuX YNHHUM 3aKOHOJaBCTBOM.

Kpurepii ouinHroBanHs 1a00paTopHOi podoTH

baa Kputepii oniHioBaHH#A

Po6ora BukoHaHa y BCTaHOBIEHHIl TepMiH. BukoHaHa caMOCTiHO, 4iTKO
chopMynIbOBaHi IUJTi, 3aBJaHHS Ta TIMOTe3a IOCTIDKEHb. 3aCTOCOBYBAIUCS
KOPEKTHI METOAM OOpOOKH OTpUMaHHUX Pe3ysbTaTiB. Y BUCHOBKax IpoOBeleHa
KOpEKTHA IHTepIpeTalis pe3ysbTaTiB.
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PobGota BukoHaHa y BcTaHOBJeHHUH TepMiH. CTyIEHT BHKOHYE J1a0OpaTOpHY
8-9 po0OTY 3TiIHO 3 IHCTPYKIIIE€rO, 1HOMI MICIS KOHCYJbTAIlil BUKJIA/a4da; OMHUCYE
CIIOCTEPEIKEHHS; B IIJIOMY MPABUIIBHO CKJIAJIA€ 3BIT Ta pOOUTH BUCHOBKH.

Pob6oTa BHKOHaHA 3 MOPYIIEHHSIM BCTaHOBJIEHUX TepMiHIB. CTyJEHT BUKOHYE
nabopaTtopHy poOOTy 3TifHO 3 IHCTPYKII€I, 1HOAL TiCAS KOHCYJIbTail
BHKJIa/1a4ua; OMUCYE CIIOCTEPEKEHHS; CKJIaJla€ 3BIT, 1[0 MICTUTh HETOYHOCTI Y
BHCHOBKAaX Ta MOMHIJIKH.

S-7

Pob6oTa BUKOHaHa 3 MOPYIIEHHSIM BCTaHOBJIEHUX TepMiHIB. CTYJEHT BUKOHYE
3-4 71a00paTOpHy 3TiHO 3 IHCTPYKII€I; CKIAIEHUN 3BIT MICTUTh HETOYHOCTI Y
BHCHOBKAX Ta TOMHJIKH.

Pob6oTa BUKOHaHa 3 MOPYIIEHHSIM BCTaHOBJIEHUX TepMiHIB. CTYJEHT BUKOHYE

1-2 nabopaTopHy TiJi KEepIBHUITBOM BHKJIaJadya; CKIAQJACHHA 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta IIOMUJIKH.
0 PoboTa He BUKOHYBajacs

IHoTouHMi MOAYJIbHMIA KOHTPOJIb Y GOPMI TeCTyBaHHA

% BIpHHUX 100 90 80 70 60 50 40 30 20 10 0
BIJIIIOBIIEN

Oan 10 9 8 7 6 5 4 3 2 1 0

KpuTepii oniHIOBaHHS KOHTPOJILHOI po00TH (3204Ha (popMa)
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KoHTponbHa poOoTa CKIAJAETHCS 3 TEOPETHUHOTO MUTAHHS Ta MPAKTHYHOTO
3aBJaHHA (3a7a4i). 3a KOJKHE MUTaHHA 3/100yBad OTPUMY€E MAaKCUMAJIbHO S OaliB.

KinbKicTh KpuTepii oliHIOBAHHSA KOHTPOJbHOI pO00TH
Gais TeopeTnyHe MUTAHHS [TpakTuune 3aBaanHs (3a1a4a)
Binmnosins npaBuiibHA, MOBHA, JIOTIYHA, [IpakTruHe 3aBAaHHS BUKOHAHO
5 MICTHUTH aHaJIi3, CUCTEMAaTH3allilo, MpaBUJILHO, 0€3 3ayBa)KCHb
y3araJbHEHHS, BAKOPUCTaHI MIKIIPEAMETHI
3B’SI3KH, MICTUTh apI'yMEHTOBaHI BUCHOBKH.
Binmosigs B IiIoMy MpaBWIbHA, JOCTaTHRO |[IpakTHyYHE 3aBJaHHS BUKOHAHO MOBHICTIO,
4 MMOBHA, JIOT1YHa; ﬂonymF:Hi HECYTTEBI ' ajie MICTUTh HECYTTEB1 HEIOIIKH
MOMIJIKA T2 HETOYHOCTI Y BUKJIAJICHH1 (BUCHOBKH, 0(hOpMIICHHS TOIIIO)
MaTepiary.
Biamosias 4acTKOBO MpaBUiIbHA, MiCTUTh  |[IpakTHUYHE 3aBJaHHS BUKOHAHO MOBHICTIO,
3 HETOYHOCTI, HEJIOCTATHHO OOIPYHTOBAHA. ajie MICTUTh CYTTEBI IOMUJIKU Y
po3paxyHKax ab0 B METOIUIII
BimoBigb MICTUTh 3HaYHY KUJIBKICTb [IpakTruHe 3aBAaHHS BUKOHAHO YaCTKOBO
1.p  [CYTTEBHX NOMHIIOK, He 0o0rpyHTOBaHA. Ta MICTHTH CYTT€BI TOMIJIKH
PO3PaxyHKOBOTO Ta METOJAUYHOTO
XapakTepy
0 3100yBay HE J]a€ BiAMOBIII. [IpakTryHEe 3aBIaHHSI HE BUKOHAHO
HincyMKoBHM# KOHTPOJIb (€K3aMEH)
Ex3amenariinuii  OUleT CKJIQJa€TbCs 3 TEOPETUYHOIO TMUTAHHS Ta

MPaKTUYHOTO 3aBlaHHs (3amaui). 3a KOXXHE TMUTaHHS 3700yBady OTPUMYE
MakcuMasibHO 10 GatiB.

KibKICTb Kpurepii oniHiOBaHHS1 Ha eKk3aMeHi
OaiiB TeopeTnyHe nuTaHHs [IpakTuune 3aBnanHs (3ama4a)
Bianosias npaBuiibHA, TOBHA, JIOT1YHA, [IpakTyHE 3aBIaHHS] BUKOHAHO
8-10 MICTUTD aHAII3, CI/ICTeMaTI/B.aI_I.iIO, _ [MpaBHIIbHO, 0e3 3ayBaskeHb
y3araJlbHEHHS, BAKOPUCTaHI MIXKIIPEIMETHI
3B’SI3KH, MICTUTh ApT'YMEHTOBAHI BUCHOBKH.
Biamnoiae B 1iJIOMy IpaBUiIbHA, 10CTaTHRO |[IpakTH4HE 3aBIaHHS BUKOHAHO MOBHICTIO,
5.7 |MOBHa, JIOT14Ha; ,HOHyHlF}Hi HECYTTEBI ' aJie MICTUTh HECYTTEBI HEJIOMIKU
MOMUJIKM T4 HETOYHOCTI Y BUKJIQJICHH1 (BUCHOBKH, 0(DOPMIICHHS TOIIIO)
Martepiaiy.
BiamoBiib 4acTKOBO MpaBUIbHA, MICTUTh [IpakTruHe 3aBIaHHS BUKOHAHO MTOBHICTIO,
3-4  |HETOYHOCTI, HEJJOCTATHBO OOIPYHTOBAHA. aJie MICTUTh CYTT€BI IOMUJIKH Y
po3paxyHKax a0 B METOJIUIII
Bi1moBigb MICTUTh 3HaYHY KUIBKICTb [IpakTHuHE 3aBAaHHS BUKOHAHO YaCTKOBO
1.0  [CYTTEBHX NOMHIIOK, He .061“p}IHTO]:%aHa, ' Ta MICTHTh CYTT€BI MOMIJIKH
BUKOPHCTOBYETHCS HEBIpHA TEPMIHOJIOTISI.  [PO3PAXYHKOBOTO Ta METOIUIHOTO
XapakTepy
0 3100yBay HE Ja€ BiAMOBIII. [IpakTruHe 3aBAaHHS HE BUKOHAHO
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8. Kpurepii oniHlOBaHHS pe3yJIbTATiB HABYAHHS

JleHHE BIIIIJICHHS 3a0y4yHe BiaIiIeHHA
Bun poboru bann Bup pobotu bann

Enement nporpamu

3MI1 Tema 1.1
Tema 1.2 | Jlaboparopna pobota 10 JlaboparopHa pobora 10
Tema 1.3 | JlaGoparopHa po6oTa 10 JlabopaTopHa poboTa 10
Tema 1.4 |JlaGoparopHa poboTa 10 JlabopaTopHa poboTa 10
Tema 1.5 |JlabGoparopna pobota 10 JlaboparopHa pobora 10
Tema 1.6 |JlaGoparopHa po6oTa 10 JlabopaTopHa pobOoTa 10
Tema 1.7 | JlaGoparopna pobota 10 JlaboparopHa pobora 10
Tema 1.8
Tema 1.9

Tema 1.10 |JIaboparopHa poboTa 10 JlaboparopHa pobora 10

[TMK Tect 10

3M2 Tema 2.1

Tema 2.2

Tema 2.3

Tema 2.4

Tema 2.5 3aKIIrouHe 3aHATTS

KP KonTponbpaa pobora 10

I1incyMKOBHIA KOHTPOJIb Ex3amen 20 Ex3amen 20

3aoxouyBaJibHi 0aJIu:

CTATTA Y (DaXOBOMY BHITAHHI™ ... ..iitiiiiiiiiiiiiieiie et eeeeiieenan, + 20 6autis;
y4acTh y KOH(pepeHIlii (Te3u 1onoBijiei koHdepeHmii)™................ + 5 Gaunis.
(*3a TEeMaTHUKOIO TUCIIMILIIHH)

9. 3aco0u HABYAHHSA

HapuanbsHuii npouec notpedye BUKOPUCTAHHS:

— MyJbTHMEJia, BII€O- 1 3BYKOBIATBOPIOBAJILHOI, MPOEKIIIHOI anaparypu
(MpoexTopH, eKpaHHU, CMAPTAOLIKH TOLIO);

— KOMIT I0T€pPiB, KOMIT IOTEPHUX CHUCTEM Ta MEPEXK;

— MPOTrPAMHOTO 3a0e3MedeHHs (I MATPUMKH JUCTAHIIIMHOTO HaBYaHHS Ta
1H.);

— BIIACHUX MOOUIBHMX TMPHUCTPOiB (cMapTPOHU, TIUIAHIIETH. HOYTOYKH,
TOIIO);

— 016mioTeuni ¢doHmU (MAPYYHUKH 1 HABYAIBHI TMOCIOHUKH, METOIAMYHI
peKoMeHaIlli, HayKoBa JiiTepaTypa TOIIIO).
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JlonaTok A

IuTaHHa 151 MOIYJBHOT0 KOHTPOJIIO 3HAHb Ta eK3aMeHY 3 I CHHUILTiHI
“EMNIipUYHi MeTOAU MPOTPAMHOI iH:KeHepii»

3MmicToBuii Moayab 1. OCHOBM MAaTEeMATHYHHMX TA eMIIIPUYHUX METOAIB, 110
BHKOPHUCTOBYIOTHCH B IPOrPaMHil iH:KeHepil

[Iporpamua iHXeHepis K eMITIpUYHa TUCITUILIIHA.

EMmipuyuna nporpamHa iHeHepis Ta ii BU3HAUCHHS.

[TonsarTts npo emmipudni MeToau. KibKICHI Ta SKICHI TOCTIIKEHHS.

[I’sTh K1aciB eMIIPUYHUX METOJIB, II0 HAMOUIBIII BUKOPUCTOBYIOTHCS B

porpaMHiil 1HXeHepii.

KonrpoasoBanuii ekcriepument (controlled experiments).

Temarmune mocmipkeHHs (case study).

Hagiio BUKOHYIOTh IEPBUHHY OOPOOKY eMIIPUYHUX JAHUX?

Ha3BiTh MOCHIIOBHICTH BUKOHAHHS NEPBUHHOI OOPOOKH E€MIIPUYHHX

TAHUX.

9. IIlo Take BUIIaIKOBA BEIUYHUHA?

10.I1o Take pyHKIIS pO3MOIITY BUIMAAKOBOI BETHUUHA?

11.11o Take NITBHICTH HMOBIPHOCTI HETIEPEPBHOT BUTIAAKOBOT BETUIHHHM?

12.Bin skuxX mnapameTpiB 3aJCKUTh HOPMAIbHHUM poO3MoALT (pO3Moia
l"aycy)?

13.5Ix BuU3HAUUTH BUOIPKOBY JHUCIEPCII0 (HE3MIIIEHY TOYKOBY OIIHKY
aucnepcii) Ta TOYKOBY OIIHKY CEPEeIHbOT0 KBAJAPATUYHOTO BiAXMIICHHS
BUITAJIKOBO1 BEJTUYNHU?

14. I 4oro mepeBipsArOTh TINOTE3y BIJHOCHO HOPMAIBHOCTI 3aKOHY
po3noAuUTy UMOBIpHOCTEN?

15.1TosicHiTh KpuTepilt ¥ (kpurepiit [Tipcona).

16.5Ixy BuOipKy BBaKarOTh Majo0 (BEJIHMKOIO)?

17.3a sikuM KpUTEpieM MOKHA MEPEBIPUTH TIMOTE3y BIIHOCHO HOPMAJIBLHOCTI
3aKOHY PO3MOJILTY MMOBIPHOCTEH y pa3i BENUKOI (Masiol) BUOIPKU?

18.11o Take moBipuwMii IHTEpPBaJ, T0BIpYa KMOBIPHICTH, PIB€Hh 3HAYMMOCTI?

19.5lk Bu3HAuaIOTh I HOPMAJbHOI TEHEpalbHOI CyKymHOCTi o %-Bi
JOBIpYi TPaHUI] BUOIPKOBOTO CEPEIHBOTO?

20.5lx BU3HA4AIOTH [JIs1 HOPMAJbHOI TEHEPAIbHOI CYKymHOCTI o %-Bi
JOBIpYl TpaHUIll TOYKOBOI OIIIHKM CEPEIHBOr0  KBaJPATUYHOIO
BIIXMJIEHHA?

21.51x mepeBIpsIOTh HASIBHICTh BUKHUIIB y pa3l KOJM 3aKOH PO3MOILTY €
HOpMaJIbHUM?

22.11lo Take iHTEpBaJ IEH3YPYBaHHS BUOIPKU?

23.51x MO>XHA MEPEBIPUTH HASIBHICTh BUKUAIB Y pa3l KOJM 3aKOH PO3MOALLY
HE € HOpMaJIbHUM?

24.111o pobnsTh y pasi, SIKIIO y BUOOPLII 3HAWIEH] BUKUIN?

=l N

o N ;o
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25.Hagio 311iCHIOITh TiA00p aHATITHYHOI MOJIENI PO3MOILITY EMITIPUYHUX
TaHux?

26.5lk1 po3mojaiau 3a3BUYall BUKOPHUCTOBYIOTH JUISL OIKCY EMITIPUYHHUX
TaHux?

27.Y yoMy miepeBara po3mnojiiiB J>xoncona?

28.5lk 3HAWTH OIIIHKY MLEHTPY BHOIPKOBOTO pO3MOJLTY abo OIlIHKY
MaTEMaTUYHOTO CIO/[IBAHHS BUMAJAKOBOT BEIMUYMHHA X 3a FCTOTPamMoro?

29.51x 3HaWTH OIIIHKM IEHTPAJIbHUX CTATHCTUYHUX MOMEHTIB BHUITQKOBOI
BEITMYMHU X 3a ricTOrpaMoro?

30.51x obpartu cim’to posnoainis JlxoHcona?

31.4xi mapameTpu HEOOX1aHI 1715 TiAdopy po3noairy JxoHcoHa?

32.5Ik 3HAWTH OIHKM TMapameTpiB (YHKIT HIUIBHOCTI WMOBIPHOCTI IS
oOpaHoi ciM’i po3noainB J[>KOHCOHA B 3araJIbHOMY BUIIAAKY?

33. 51k MOkHa 3HAWTH TTapameTpu po3noaury J>koHcona?

34.5lk mepeBipUTH  QJCKBATHICTh 3HAWACHOT aHAMTHYHOI  MOJENl
BUOIPKOBOMY PO3IOLTY EMIIPUYHUX JTAHUX ?

35.11lo Bu3Hayae JiHIMHE PIBHSIHHS perpecii?

36.Y YoMy moJjisirae pi3HUIS MK JIHIHHUM PIBHSHHSIM perpecii 1 J1HIHHOIO
perpeciifHo0 MOJIEIUTI0?

37.3a SKUMH MeTOAaMU MOXKHA 3HAXOJUTH OILIIHKHA MapaMeTpiB JIHIHHOTO
perpeciiftHOTO PiBHSIHHS?

38.[1osicHITHP CyTh METOMy HAWMEHINIWX KBAJApaTiB A OIIHIOBAHHS
napameTpiB JIHIHHOTO pIBHSHHS perpecii.

39.ChopmymroriTe  3amadyy ~ MAaTEMAaTHYHOTO  TPOTpaMyBaHHS IS
OLIIHIOBAHHSI MApaMETPiB JIHIMHOTO PIBHSAHHS perpecii.

40.5Ixi MOKa3HUKHK 3a3BUYail BUKOPUCTOBYIOTHCS MJISi OI[IHIOBAHHS SIKOCTI
MPOTHO3YBAaHHS 32 JIOMOMOTOI PErpeciiHuX Mojeneil B 1HXKeHepii
MIPOTPAMHOTO 3a0e3NCUCHHS ?

41.51x 0OUnCITIOETHCS 3HAUCHHS KOe(IIEHTY JeTepMiHAIlii?

42.Ha 110 BKa3ye 3Ha4YCHHS KOe(DIIlieHTy aeTepMiHaliii?

43.B aKuX MeKax MOKE 3MIHIOBATUCS 3HAYEHHS KOSDIMIEHTY TeTepMiHaIli?

44 11lo o3nauae 3HaueHHsa koedimienty nerepminarii 0 (0,2; 0,8; 1)?

4551k 00UHCITIOEThCS CepeTHS BETMYMHA BITHOCHOI MTOXHOKHU?

46.5xa cepenHs BeIWYMHA BIJIHOCHOI MOXMOKU BBAXA€ThCS MPUUHSATHOIO
JUTST MOJIEN?

47 .5k 0o0uMcIIOeTbCSl BIACOTOK MMPOTHO3YBAaHHS 3a MOJE/UII0 Ha pIBHI
BEJIMYMHHU BITHOCHOT MOXUOKH, ikl nopiBHIOE 0,257

48.5kuil BIACOTOK MPOTHO3YBAaHHS HA PIBHI BEJIMYUHU BIJHOCHOT MOXUOKH,
1o gopiBHioe 0,25, BBAXKAETHCS MPUUHITHUM 1T MOJICI?

49.Hagimo mnoTpebye TeEpeBIpKA HYJIbOBA TIMOTE3a MPO HOPMAJIBHICTH
PO3MOMILTY 3HAYCHD BIIXWICHHS MK €MITIPUYHUMH JAaHUMU Ta JIHIHHAM
PIBHSIHHSIM perpecii?

50.1TosicHITh TOHATTSI MYJBTUKOJIIHEAPHOCTI MK (paKTOpaMu y MHOKWHHIN
JHINHIN perpecii.
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51.HaBimo npu noOynoBI MHOXHHHOTO pIBHSHHS JIHIHHOI perpecii
noTpiOHO  mepeBipuTH  MaOyTHI  (akTopu  HAa  HaSIBHICTH
MYJIBTUKOJIIHEAPHOCTI?

52.5lk BU3HAuYalOTh HAABHICTh MYJIBTHKOJIHEAPHOCTI MiX (akrtopamu y
MHOYKWHHIH JIIHIAHINA perpecii?

53.111o Take noBipuuMii IHTEpBaAJI perpecii?

54.111o BU3HAYa€ AOBIPUMM 1HTEPBAT?

55.11o Take iHTEpBaN nepeadadeHHs perpecii?

56.11l0 o3Hauae BHXIJ 3HAYCHHS 3aJIC)KHOI BHMIIAJKOBOI BEIMYMHU 3a
1HTEpBaJ IepeadaueHHs perpecii?

57.5Ix BU3HAYUTH NOBIPYMN IHTEpBaJ JHIAHOI perpecii y pasi JEKUIbKOX
¢dakTopiB?

58.flk BW3HAUMTH IHTEpBAI TMepeAdadeHHs JiHIHHOI perpecii y pasi
JEKUIbKOX (hakTOpiB?

59.51x BU3HAYUTH NOBIpYMH 1HTEpBaAT OAHO(PAKTOPHOI JIHIHHOT perpecii?

60.5lk BHU3HAUUTH I1HTEpBaI TiependadeHHsT OJHOMAKTOPHOI JIIHIMHOI
perpecii?

61.11lo mpu3BOAUTH A0 HEOOXIJTHOCTI MOOYIOBH HEIIHIMHUX perpeciiHux
MOJIEJIEH?

62.51xi MeToIM BUKOPUCTOBYIOTHCS /I TOOYAOBH HETIHIHHUX pErpeciiHux
PIBHSIHB Ta MOJIEJIEH?

63.5Ixi MeToM BUKOPUCTOBYIOTH JJISi YHUKHEHHS MPOCTOTO mepebopy mpH
noOy10Bi HENMHIMHUX perpeciiHuX PiBHSIHb?

64.Y yomy mepeBara METOMIB Ha OCHOBI HOPMAJi3y4HWX IEPETBOPEHH Y
MOPIBHSHHI 3 IHIIUMH METOJaMH JJ1s1 TOOYI0BH HEJIIHIMHUX PErpeciiiHux
PIBHSIHB?

65.3 SKuX eTaIliB CKIAAAEThCS OYIb-IKUH METOM JUIs MOOYA0BH HEIIIHIHHUX
perpeciiHuX piBHAHb HA OCHOBI HOPMAaJTI3yIOUHX MEPETBOPEHD?

66.5x moOymayBaTu OaHO(AKTOpPHE HEJIHIMHE pPIBHSIHHS perpecii y pasi
3aCTOCYBAaHHS OJHOBHUMIPHOIO TEPETBOPEHHS Yy BUIJISAL JECSITKOBOTO
jorapudMy 10 KOXKHOI 3MIHHO1?

67.51x mepeBipUTH TINOTE3y MPO HOPMAIBHICTH 3aKOHY PO3MOJIIIY 3HAYEHBb
BIIXWJICHHSI MDDK HOPMaJTi30BaHUMH EMIIIPUYHUMHU JaHUMHU Ta JIHIHHUM
PIBHSIHHSIM perpecii Juisi HOpMali30BaHUX eMIIIPUYHUX JaHUX?

68.HaBimo mnepeBipAiOTh TINOTE3y MPO HOPMAIBHICTh 3aKOHY PO3MOALLY
3HAY€Hb BIAXWUJIEHHS MK HOPMAJi30BAHMMH E€MIIIPUYHUMH JaHUMHU Ta
JIHIAHUM PIBHSIHHSM perpecii AJi1 HOpMaIi30BaHUX eMIIIPUYHUX JaHUX?

69.51ki moka3HUKK 3a3BMYail BUKOPHUCTOBYIOTHCS ISl OL[IHIOBAHHS SIKOCTI
MPOTHO3YBAHHS 3a JOMOMOTOI PErpeciiHux Mojened B i1HxKeHepii
MIPOTPAMHOTO 3a0€3NCUCHHS ?

70.51x 0o6uncII0€THCA 3HAUCHHS KOS(IIIEHTY TeTePMIHAIIi?

71.Ha 1o BKa3ye 3HaUYCHHS KOC(IIIEHTY JeTepMIHAIIi?

72.51x BU3HAYNTH BEIMYMHY BiHOCHOI moxubku MMRE?

73.5Ixa cepenHs BeIMYMHA BIHOCHOI MOXMOKH BBAXKAE€THCS MPUHHATHOIO
JUTSL MOJIEN?
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74.5Ix BU3HAUUTU BiJICOTOK MPOTHO3YBaHHS Ha PiBHI BEJIMYMHU BITHOCHOI
noxuoOku, sikuit nopisaioe 0,25, PRED(0,25)?

75.5lkuit B1ICOTOK MPOTHO3YBAaHHS Ha PIBHI BEJIMYMHU BIJHOCHOI MOXHUOKH,
10 jopiBHIoE 0,25, BBAXKAETHCS MPUUHITHUM 1T MOJICI?

76.1110 co6010 MpejcTaBis€e CKOPUTOBAHA CTaTUCTHKA R??

77.HaBimo BW3HAYaTH y MHOXXWHHIA perpeciiHiii MOJell CKOPUTOBaHY
cTaTucTuKy R??

78.5Ik BU3HAYUTH BIJKOPUTOBAHMM KOE(IIIEHT MHOXXHUHHOI AeTepMiHaIll
JUTSE MOJIeITi MHOKMHHOT perpecii?

79.5Ix BU3HAYMTH JOBIPYHI IHTEpBaAJ HEMIHIMHOI perpecii y pas3i AeKUIbKOX
¢dakTopiB?

80.f/lxk BM3HAuWTH IHTEpPBAN Tepea0avYeHHs HENIHIMHOI perpecii y pasi
JEeKITbKOX (HaKTOPiB?

81.5x BU3HAYMTH OBIpYMH 1HTEpBaAT OAHO(PAKTOPHOI HETIHIHHOT perpecii?

82.5lx Bu3HAUMTHU 1HTEpBa] IMepeAdadyeHHs OJHOMAKTOPHOT HENIHIHHOT
perpecii?

83.111o Take BUKHI Y JaHUX?

84.51x 3’sicyBaHHS, YU € Cepell CYKYMHOCTI EeMITPUYHUX JaHUX TaKi, sKi
MO>KHA BBaYKaTH BUKUJIAMU?

85.11o poOnsiTh y pa3i 3HAXOKEHHSI BUKUIIB y TAHUX ?

86.111o Take BigcTansr Maxaiano0ica?

87.5Ix BU3HauUalOTh 3HAYECHHS KBaJpaTy BifacTaHi MaxamaHoOica s KOXKHOT
TOYKH 0araTOBUMIpPHHUX JaHHUX?

88.111o Take KBaHTHITb PO3TOILTY?

89.Bix AKKMX MapaMeTpiB 3aNeKUTh KBAHTUIb PO3HOLTY > ?

90.11o € pe3ynbTaTOM MHOKEHHSI BEKTOPY PsAJKAa HAa KBAJPAaTHY MATPHILIO?
Sxa ymoBa nipu 11bOMY TTOBUHHA BUKOHYBATUCS?

91.1Ilo € pe3ynpTaTOM MHOKEHHSI BEKTOPY PsIKa Ha BEKTOP CTOBMUMK? Ska
yMOBa MpH [IbOMY MTOBHHHA BUKOHYBATHUCS?

92.11lo € pe3ynbTaToM TPAHCIIOHYBAHHS BEKTOPY psaKa?

93. 41k BU3HAYMTH 3BOPOTHY MATPHITO?

94 S1x BU3HAYAIOTHCS €IIEMEHTH MATPHIIl KoBapiariii?

3micToBHIT MOAYJIb 2. 3aCTOCYBAHHS eMIIIPUYHUX METOAIB B
NPOrpamMHin iHkeHepii

1. Ilo cnoHykae cTBOprOBaTH 0a3uW EMIIPUYHUX JAHUX 3 MPOTPAMHHUX
MIPOCKTIB.

Icayroui 6a3u Ta HAOOPU EMITIPUYHUX JTAHUX 3 TPOTPAMHUX MPOEKTIB.
Ha6opu emnipnunux nanux ISBSG.

Ha6opu emmipuunux nanux NASA.

EMmipuuHi 1aHi, 1110 HAKOIMYYIOTh B 0a3ax.

[HCTpyMEHTH, IO MO3BOJISIIOTH OTPUMYBATH EMMIpUYHI JaHI 3 METPHUK
IPOrPaMHOTO 3a0€3MEUCHHH.

ok wn
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7. Hapimo 3milicHIOI0OTh TOOYAOBY aHATITUYHUX MOJAEICH PO3MOILITY
MeTpuk 113.

8. IcHyroul aHaMITHYHI MOJIENI 3aKOHY po3noaiTy MeTpuk [13.

AHaMTUYHI MOJIeNIl 3aKOHY PO3MOALTY 4Yacy BHUKOHAHHS IPOTPaMHHUX

MPOEKTIB Ta 3yCWJIb HA X BUKOHAHHSI.

10.AnaniTuudi Mojzeni 3akoHy posnonauny merpuk I3 (Ha mnpukiami
metpuku DIT).

11.11lo MoOXHa NEPEeBIPUTH C TOUKH 30py AapXITEKTypHOTO KOHTPOIIIO
PO3pOOKHK MPOTPAMHOTO 3aCTOCYHKY 3a gonomoror metpuk WMC, DIT
ta NOC?

12.11lo MoOXHa TEpPEeBIPUTH C TOUKH 30py AapXITEKTypHOTO KOHTPOIIIO
pPO3pOOKH TPOTPAMHOTO 3aCTOCYHKY 3a momomoroio meTpuk RFC Ta
CBO?

13.1llo0 MoOXkHa TEpPEBIPUTH C TOYKU 30py aAPXITEKTYPHOTO KOHTPOJIIO
PO3pOOKH ITPOTrPaMHOI0 3aCTOCYHKY 3a jornomMoror metpuk WMC, RFC
ta LCOM?

14 Hagino  3M1MCHIOIOTH  MOOYAOBY  MaTeMaTHYHUX  MOJCICH IS
oliHIOBaHHs MeTpuk [13.

15.IcHyroui MaTeMaTW4yHI MOJEl JUIS OIIHIOBAaHHS 4Yacy BHUKOHAHHS
MPOrpaMHUX MPOEKTIB.

16.Moneni COCOMO ta ISBSG.

17.IcHyroui MaTeMaTW4yHI MOJIeNl JUIsl  OI[IHIOBAHHS TPYAOMICTKOCTI
PO3pOOKU MPOrPaMHUX 3aCTOCYHKIB.

18.Moneas COCOMO IlI.

19.IcHyroui mMaTeMaTW4Hi MOJENi Ui OIiHIOBAHHS PO3MIpY MPOTpaMHHUX
3aCTOCYHKIB.

20.MeTpuku, 10 BUKOPUCTOBYIOTHCA JUIsI  OIIIHIOBAHHS  PO3MIPY
MIPOTPaMHMX 3aCTOCYHKIB.

21.B yomy mossiraroTh iepeBaru Ta HepoJiku metpuku LOC y mopiBHsSHHI 3
KUIBKICTIO (DYHKITIOHAJIbHUX TOUOK.

22.IcHyroul MeTOAM Ta MOJENi, IO 3aCTOCOBYIOTHCS TIPH TECTyBaHHI
IPOrpamMHOro 3a0e3MeUeHHH.

23.IcHyroul MeToau Ta MOAEN, IO 3aCTOCOBYIOTHCS JJISi OL[IHIOBaHHS
HAJIHHOCTI MPOrPaMHOT0 3a0€3MeUEHHS.

24.IcHyro4l MaTeMaTH4HI MOJEJI JUIsl OILIIHIOBaHHS KiJIbKOCTI Je(EeKTIiB B
MIPOTPAMHUX CHCTEMaX.

25.CyyacHi TeHJEeHIli B eMIIPUYHIN MPOrpamMHii 1HXKeHepii.
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