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BCTYITHOTI'O €K3aMeHY 31 CHeliaJIbHOCTI
F2 «InxeHepisi nporpamMHoro 3aée3nedeHHs»
JUIsl BCTYIly Ha HaBYaHHs 3a CTyIeHeM JIoKTopa ¢iocodii

YMiHHS, 110 KOHTPOJIIIOThHCS

3micT nporpamu

ByayBaru jioriuHi BACHOBKH.
BukopucroByBaTu ¢hopMasibHI MOBH 1 MOJIETI
QITOPHUTMIYHUX OOYUCIICHb.

[TpoektyBatn, po3poONsATH Ta aHaNi3yBaTH
QJITOPUTMH, OLIHIOBAaTH iX e(eKTHUBHICTH Ta
CKJIQJIHICTh, PO3B’SA3HICTH Ta HEPO3B’SI3HICTH
QITOPHTMIYHUX TpoOJeM Ui aIeKBaTHOTO
MOJIEJTIOBaHHs MpEeJIMETHUX obslacTei 1 CTBO-
PEHHs TPOrpaMHUX Ta iH(OpPMALIMHUX CHC-
TEM.

BuKOpUCTOBYBAaTH aJIrOPUTMH MPOTpaMHi
MPOYKTH, BHKOPUCTOBYIOUH METO/IM KJIaciB
Ta 00’ €KTIB.

1 Teopist aAropuTMIB i MAaTEMAaTHYHA JIOTi-
Ka

1.1 Anroputmu, Bupa3u, OOYHCICHHS B TEOPil
QITOPUTMIB

1.2 OgHoBHMIpHI Ta 6araTOBUMipHI MacHBH.
3acTocyBaHHS IPU MOJICTIOBaHHI MPUKJIa/I-
HHX 3a71a4

1.3 ANropuTMH MOUIYKY i COPTYBaHHS.
Bukopucranus npu po3poOiii NpUKKIaTHHX
nporpam

1.4 ®ynkuii Ta npoueaypu. MoaemoBanHs
OJI0KIB KOJIIB IIPH PO3B’sI3yBaHHI MPUKIIAHUX
3a1ay

CrBoproBatd Ta pO3pOOJISITH CTPYKTYpPHO-
aJIrOpUTMiuHe 3a0e3nedeHHs 31 3aTydYeHHSIM
MaTeMaTHYHUX OCHOB IHXKEHepil MporpamHo-
ro 3abe3neyeHHs..

OOrpyHToByBaTH BHOIp I1HTEPHOJSALIHHOIO
MOJIIHOMA JUTSL IOCII/DKEHHST Ta HAOJIMIKEHOTro
ySIBJICHHS (QYHKITIH.

BucoByBat Ta OOIPpYHTOBYBAaTH TillOTE3H
HIOZI0 3aKOHIB PO3MOAUTY JTUCKPETHUX Ta He-
NepPEepBHUX BHUIAIKOBHX BEJIUYHH.
BukopucroByBatd MareMaTUYHHI
PO3B’sI3yBaHHS €KCTPEMAaJIbHHUX 3ajay.
CtBoproBaTH Ta pO3pOOJISATH CTPYKTYpPHO-
aIropuTMiuHe 3a0e3neyeHHs 3a1ay JIHIHHOI,
HeJHIHHOT onTHMI3alii Ta Teopii irop.
BukopucToByBaTH Ta aHajdi3yBaTH YHCIIOBI
XapaKTEePUCTHKH BHIIAIKOBUX BEJIMYHH.

armapar

2 MaTemaTH4Hi OCHOBH iHJKeHepil mpo-
rpaMHOro 3ade3nevyeHHst

2.1 Intepnonsitist 1 HaOmxeHHS (QyHKILI#H.
[HTepnonsuiinuii moixiHoMm Jlarpanxka

2.2 be3nepepBHi BUNAAKOBI BeTHUuHU. Dy-
HKIlIS OIUTBHOCTI WMOBIPHOCTI Ta 11 BJIAaCTH-
BocTi. MIMOBIpHiCTh BiIydYeHHS Ha 3ajaHMii
BI/IPI30K

2.3 JIuckpeTHi BHUNAJKOBI BETWYHHH. Psj
posnoxiny auckpetHoi CB. ®@yHkiis po3mno-
niny, ii BmactuBocTi i rpadik. MimosipHicTs
NIOT1a/IaHHS HA HaIiBIHTEpBAJ

2.4 Hopmaneumii posmoxin. Kpusa [ayca.
@yHKIST pO3NOALTY HOPMAJIBLHOIO 3aKOHY.
[TpaBHJIO «TPBOX CirM»

BukopucTOBYBaTH Ha MpPaKTHII Cy4YacHI Me-
TOJIA OCHOB HAJIMHOCTI IPOrPaMHUX CHCTEM.
OOrpyHTOBYBaTH 3acCTOCYBaHHS KpHUTeEpIiB
HAJIIHHOCTI MPOrpaMHUX CHUCTEM Ta XapakTe-
PHCTHKH IX BIIMOB.

OOrpyHTOBYBaTH 3acTOCYBaHHS OCHOBHHX
XapakTepu CTUK 0Oe3BiZIMOBHOI poOOTH Ipo-
rpaMHHX 3ac00iB.

3 OcHoBH Teopii HaAIHHOCTI NpOorpaMHUX
CHCTEM

3.1 dyngamMeHTabHI OHATTS 1 BU3HAYECHHS
Teopii HaiHHOCTI

3.2 Knnacudikaiist i XapakKTepUCTHKH BiJIMOB.
Kputepii HaxiinocTi

3.3 ImoBipHicTh Oe3BiaMoBHOT poboTH. ['yc-
THHA PO3MOJLTY Yacy 6€3B1IMOBHOI POOOTH.




YMiHHS, 110 KOHTPOJIKKITHCS

3micT nporpamu

OOGrpyHTOBYBaTH Ta 3aCTOCOBYBATH HAMOLIBLI
NOLIMPEH] 3aKOHU PO3MOJIIY Yacy A0 BiJMO-
BH.

BukopucToByBaTH Ta aHali3yBaTH MaTeMaTHy-
HI Mojeni (yHKIIOHYBaHHS TEXHIYHHX elie-
MEHTIB 1 CHCTEM B CEHCI 1X HaJIIHHOCTI.
BukopucroByBaTM B NPaKTHUIN JIOCIIDKEHHS
HaJIIHHOCTI IPOrpaMHHUX CHCTEM METOJIH aHaJli-
3y HaIIHHOCTI TEXHIYHUX CHCTEM.

InTencuBHIcTh BiMoB. CepeHiii yac 6e3Bin-
MOBHOI poboTu. CepeHiii yac poboTH Mik
BIJIMOBaMHM Ta Cepe/IHiii 4ac BiJHOBJICHHS

3.4 HaiiOiib11 nommpeHi 3aKkOHH o3IO IiTy
yacy /10 BiiMoBH. [IpoGnemu anamizy Haiii-
HOCTI CKJIQ/IHMX T€XHIYHUX cucTeM. Po3pobka
Mojienielt (YHKIIIOHYBaHHS CKJIa/THOT CHCTe-
M. [IpoGieMu CTBOpEeHHSI BHCOKOHAIIMHUX
CHCTEM

BukopHCTOBYBaTH Ha NpaKTUIIl OCHOBHI
CTPYKTYpH IpOrpamM Ha MOBax IporpamyBaH-
Hs Python, C/C++ abo Java.

BMicTH 3aCTOCOBYBAaTH OCHOBHI aJIrOpPUTMIYHI
CTPYKTYPH MOB ITPOrpaMyBaHHSL.

BMITH BHKOPHUCTOBYBAaTH OCHOBHI MPUHIUITH
00’ €KTHO-OPIEHTOBAHOTO MPOrPaMyBaHHSI.
BHKOpHCTOBYBAaTH MOHSATTS MAacUBy Ta HOro
BJIACTHBOCTI, 1X OrOJIOIICHHS.

3acTocOBYBaTH MpH MOJEITIOBaHHI MPUKJIAJI-
HHUX 33/1ad OJHOBUMIpHI Ta GararoBHUMIipHi
MacCHBH.

3acTOCOBYBATH OrOJIOIIEHHS KJAciB MOBOKO
nporpamyBanusi Python, C++ abo Java. Po3-
pobnsTH iepapxii KjgaciB 3 BHKOPHCTAHHSM
IHCTpYMEHTapiio 00'€KTHO-OPIEHTOBAHOTO
nporpaMyBaHHs (IHKamncCyJsIis, HaciiyBaH-
Hl, TOTIMOPdi3M).

4 MoBH Ta TeXHOJIOTII MporpaMyBaHHs

4.1 CtpykTypa nporpaM Ha MOBax Iporpa-
myBanHsi Python, C/C++ aGo Java. Ilpocri Ta
CKJIaJICHI ONIepaTOpH, MPUKJIAJH BUKOPHC-
TaHHs oneparopiB. [IOHATTS KOHCTAHTH Ta
3MIHHOI B MOBax IPOrpaMyBaHHSI, IIPHHIAITA
BHJIUICHHS 11aM’STi JUIsL pO3MIIIEHHS KOHC-
TaHT Ta 3MiHHUX

4.2 Jloriuni oneparii Ta yMOBHI OIepaTopu.
AJITOPUTMIYHA CTPYKTypa pO3TalyKeHHS.
Bubip i3 aBox anbrepHaTtHB. Biok cxemwu
CTPYKTYp po3raiyxeHHs. BkianeHicTh KOH-
CTpyKIiit BUOOPY

4.3 ANropuTMiYHI KOHCTPYKIIil TOBTOPEHHS.
Tunu nukiiB. bnok cxemu numkiiB. Oprasi-
3anis UUKITB

4.4 Tlonsarrs ¢yukuii (mianporpamMu) B Mo-
Bax mporpamyBaHHs. OroJOLIEHHS Ta BH-
kuK ¢ynkuii. Pexypceis ¢ynkmiii. Cranaa-
PTHI poueaypu Ta GpyHKii

AHastizyBaTH BeJIMKI JJaHi Ta MOJICJIIOBATH BH-
COKOpiBHEBI abcTpakiii y BelMKux Habopax
JITAaHUX PI3HOT IPUPOIH.

[IpoekTyBaTH CXOBHINA BEJIIUKUX JAHUX JUIS
BUIO0OYTKY JaHUX 1 3HAHb.

Bizyani3yBaTu BeJIMKi JaHi.

ByayBatH i OLiHIOBAaTH perpecUBHI MOJIEII,
III0 TEHEPYIOTHCS Ha OCHOBI BEJTMKHX JIaHHX.
3HaTH 1 3aCTOCOBYBATH Ha NMPAKTHIII METOMIH i
3aco0H ynpaBIIiHHS 3HAaHHSIMH.

3HaTH Ta BAKOPHCTOBYBATH OCOOIMBOCTI KJla-
CTEpHOTO aHaJIi3y Ta KJIACTepU3allilo.
BukopucroByBaTi npu o0poO1ii JaHHX Ta 3a-
CTOCOBYBATH Ta IMPAKTHIN Bi3yaJlbHHH aHaII3
nanux — Visual Mining, iHTeNeKTyaIbHHUH
aHaii3 TekcTiB — Text Mining.

S InTesieKTyaJIbHHH aHATI3 TaHHUX

5.1 OcoGnHuBOCTI 3aCTOCYBaHHS TEXHOJIOTIT
Data Mining. [TousiTTs mpo cucremu miaTpu-
MKH TpPUHHATTS pillleHb

5.2 [IpakTHuHe 3aCTOCYBaHHS METO/IB 1 3aC0-
618 Data Mining. Mogeni i meroau Data Min-
ing

5.3 IlocranoBka 3aBjaHHs Ki1acudikaii Ta
perpecii. [loganns pe3ynbrariB kinacudikamii
Ta perpecii. Merou noGy0BH NpaBmI Kia-
cudikauii, 1epeB pilleHb, MaTeMaTHYHUX Py-
HKII I

5.4 Tlporuo3yBanns yacoBux psiaiB. Kinamguc-
THKa — CHeIaIbHU# miaxia 1o GiosoriyHoi
knacudikamii. OcobIMBOCTI MOUIYKY acoilia-
TUBHHUX ITPABHJI
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Kpurepii oninioBaHHs OKpeMHX 3aB1aHb OijieTa
KosxHe TeopeTuuHe TecTOBe 3aB/aHHs Oiera ouiHweThes 1 abo 2 Ganamu,
a MpaKkTUYHE Ta 3aBJaHHs Ha BIANOBIAHICTh — 5 6anaMu, BUXOJSYU 3 KPUTEPIiB:
a) 0AHO0AIbHHH TEOPeTHYHHH TeCT:
0 — BuOip BapiaHTa BiANOBiJI MOMUIKOBUN a60 0OpaHO OB OJHOTO BapiaHTa
BIZOBI/I;
1 — oOpanuii npaBUJIBHHUI BapiaHT BiANOBIII.
0) ABOOA/ILHUH TEOPEeTHYHHH TeCT:
0 — BuOip BapiaHTIB BiANOBIIeH NOMWIKOBUN ab0 0OpaHO OLIbLI TPHOX BapiaH-
TiB;



1 — jiMiie OJIMH NMpaBUJIBHUI BapiaHT BiNOBiAL 3 ABOX 0OpaHUX abo /1Ba 3 TPHOX
o0OpaHuXx;

2 — o0paHi TUTBKM NMPaBWJIbHI BapiaHTH BiAIMOBIIEH.

B) IPaKTHYHe PO3paxXyHKOBe 3aBJaHHd (3axaya):

0 —3aza4a He BHpiuryBasacsi, abo OyiM BUKOpHUCTaHI (GOPMYIH 3 rpyOMMH IO-
MUWJIKaMH, abo sIK Taki, 10 He HaJIeXaTh J0 CYTi 3a/1a4i;

1 —3aj1a4a BupilyBanacs, aje B MiJACyMKy OyJIM NpHBEJeHi TiJIbKH 3arajibHi ¢o-
pPMyJIH Ta MipKyBaHHs abo0 J10myIeHi rpy0i NOMUIIKH y BUKOPHCTaHHI (GopMy.I;

2 —3ajaua BUpilllyBayiacs, aje JomylleHa rpyda nomuika y hpopmyii abo B 1i BU-
KOPHCTaHHI;

3 —3ajaya BUpillleHa B 3araJlbHOMY BUJi, a00 MiCTUTB rpy0y NMOMMIIKY B po3pa-
XyHKax, abo X BIJICYTHS IIpsiMa BiJIMOBi/Ib HA 3alTUTAHHS,

4 —3a/1aya BHpillleHa B LIJIOMY MPaBUIIBHO, ajie 0e3 BiAMOBIIHHUX MOICHEHb, a00
JIOTyIlleHa He3Ha4YHa MOMUJIKA (HETOYHICTB);

S —3ajaya BupillleHa IPaBUIBHO 3 BiATIOBITHUMH MOSICHEHHSIMH.

r) NnpaKTHYHe 3aBJAaHHS HA NPOrpamMyBaHHs:

0 — mporpama BiJACYTHsl, a00 y mporpami BUKOPHUCTaHWM HENpPaBUIBHUN aliro-
puTM, a00 BUKOPUCTAHI JaHi, IKUX HEMA€ B yMOBI 3a/1aui;

1 — y nporpami KOHCTpyKLii MOBU abo0 ciyk00BI cl0OBa BAUKOPHUCTAHO CHHTAKCH-
YHO HEeMpaBUJIbHO, a00 MporpaMy HEMOXJIMBO 3MiCTOBHO iHTEPIPETYBaTH;

2 — y nporpami iesiki KOHCTPYKLii MOBU abo ciiy>kOOBi CJI0OBa BAUKOPUCTAHO CHH-
TAaKCUYHO HENpPaBUIIbHO, B LIIJIOMY NpOrpamMy MOKJIMBO 3MICTOBHO iHTEpPIIPETY-
BaTH;

3 — y nporpami BCi KOHCTPYKIIii MOBU abo cily’k00Bi ClI0Ba BUKOPUCTaHI CHHTaK-
CUYHO MPaBUJILHO, ajie JOMYyIIeH] JesKi MOMWIKH (BiJICYTHICTh HEOOXiTHOT Ki-
JBKOCTI IY’KOK a00 Kparok 3 KOMOIO TOIIO);

4 — nporpamMa BUKOHAHA IMOBHICTIO MPAaBUJIBHO, ajie BIACYTHI KOMEHTapi;

5 — nporpama BUKOHaHa IMOBHICTIO IPABUJIBHO 1 3 BiJINIOBITHUMHU KOMEHTAPSIMH.

Crpykrypa Oijera
biner mictuth 30 01HOOATBHUX TEOPETHYHUX TECTIB, S ABOOANBHUX Ta 12
I’ AITUOAIBHUX MPAKTUYHUX PO3PaXyHKOBHUX 3aB/IaHb, SKI OXOIUIIOIOTH BCi 3Mic-
TOBHI MOJIyJIl MporpaMH icnuty. Y MiJICYMKY MakCUMallbHa cyma OaiiB Oinera
cknanae 100 6aniB: 40 — 3a TeopeTHyHy YacTUHY Ta 60 — 3a MpaKTUYHY.

IlIkana ouiHoBaHHs OijeTa

BerynHuii ek3ameH ouiHioeThes 3a mkanow 100-200 6aniB. MiHiManbHM
MO3UTUBHUM pe3ysIbTaT ICIUTY 3a BUKOHAHHS 3aBJlaHb Ouera (kBasidikamiiHuii
MiHIMyM) cknajgae 25 OGaniB. Llg kinbkicTh OasniB BiANOBiZa€e ek3aMeHalliiHii
ominku 100 mxanu ouiHroBaHHs. [lepeBeneHHs OGaiB 3a BUKOHAHHS 3aBJiaHb Oi-
Jeta BCTynmHOro BunpoOyBaHHs 10 wkaiu 100-200 BUKOHYETHCS BiAMOBIIHO JI0
tabymii 5.23 nonartka S IlpaBun npuitomy 10 HTY «/IHinpoBchbka moJliTeXHiKay.
BerynHuky, siki 3a pe3ysibTaTaMH iCIUTY HaOpajld MEHII HiXK KBasidikanidHwuit
MiHIMYyM, 11030aBJISIOTHCS [1paBa y4yacTi B KOHKYPCI.



IIpukiaau ek3ameHaliiiHUX 3aB/aHb OijieTa
a) oAHO0AIbHUH TEOpPeTHYHHH TeCT:
Po30uTT4 3a1a4i Ha OKpeMi KPOKH € BUKOHAHHSIM BJIACTMBOCTI aJITOPUTMY:
a) 3p03yMLIOCTI, 0) MacoBoOCTI,
B) IMCKPETHOCTI, I') OIHO3HAYHOCTI.

0) AB0OAIbLHHH TEOPETHYHHH TeCT:
3a 10MOMOr 00 HOPMAJIBHOT'O PO3MO/LTY MOXHA OIMUCATH WMOBIPHICTH Bi/IMOBU 00'€KTa
BHACJIII0K HOro:
a) CTapiHHs, 0) HOpMaJIbHOI eKCIuTyaTalii, B) NIPUPOOITKY,
r) 3HOCY, J1) EKCIIEPUMEHTAIbHUX BUNIPOOYBaHb, €) repeaadyi 3aMOBHUKY.

B) NPaKTHYHe PO3paxXyHKOBe 3aB/aHHH (3a1a4a):
Yac 6e3BiAMOBHOI poOOTH MpOrpamMHOro 3abe3rnedyeHHs MNiAKOPAEThCS 3aKOHY Beii-
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Oy.uia 3 mapametpamu o = 1,5; Ao =10 4 —, 4ac podoru t = 100 rogus. Buznauunru
y

itmoBipHicTh Oe3BiIMOBHOI poGotu P(t), wactory BiaMoB f(t), IHTEHCHBHICTH BiJIMOB
Mt), cepenniii yac 6e3BiaAMOBHOI poboTu T1 Ta CTaTUCTHYHI XapaKTEPUCTUKH 3aKOHY
pO3noLTy.

r) NpaKTHYHe 3aBJaHHA HA NPOrpamMyBaHHA:
Cxutactu ko1 MoBoro Python s Bu3HaueHHs MeTpuKy BijctaHi EBkitia D — BifacTaHb
MK JIBOMa €K3eMIUIsipaMu y JIBOMIPHOMY MPOCTOPI, KO A Ta B — eK3eMIUIIpU JaHUX,
x Ta y — atpuOyTu ex3eMIuisipiB. [Ipu nupomy: Ax=2, Ay=3, Bx=4, By=5.



