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BCTYII

[IporpaMa BCTYMHOTO iCHUTY BU3Ravae GopMy opraHizallii, 3MICT Ta OCOOJIMBOCTI NPOBEACHHS
BCTYIHOTO iCTIHTY 3i CMELIANBHOCTI HA OCBITHEO-HAYKOBY MPOTpaMy IiATOTOBKH JOKTOPIB (inocodil
«Komm’roTepni Hayku» 3a cneniansHicTio F3 KoM oTepai HayKH.

MeTol nporpamMHu € nepepipka HaGyTTS BCTYIHHKOM KOMIETEHTHOCTEH Ta pe3y/lbTaTiB
HaBYaHHA, IO BH3HAYEH] CTAHJAPTOM BHINOI OCBITH 3a cneniansHicTio F3 Komn roTepni sayku ans
ApYroro (MaricTepcbKOro) piBHg BUILOT OCBITH.

OcgiTHs nporpama «KoMm’roTepHi Hayku» Binnopimae wicii Ta ctpaterii KIIl im. Irops
CiKOpChKOTO, 32 AKOIO CTPATErUHHM MPIOPHTETOM YHIBEPCHTETY € (pyHIaMeHTali3alis IIArOTOBKH
daxismip. OcoBNMBOCTI OCBITHBOT MPOrPaMH BPaxoOBRaHI IIIAXOM OOPaHHA BiAMOBIAHMX PO3AUIIE
IpOrpaMH BCTYNHOTO iCIIUTY.

1. OCHOBHHM BHUKJIAJ

1.1. Tlepeaix po3aitie Ta TeM, 5Ki BHHOCATHCA HA iCNUT 3i cneUialbLAOCTI

Po3nin 1. MaTeMaTH4Hi 0CHOBH CTBOpeHHS iH(POPMALIHHHAX CHCTEM Ta TEXHOJIOTIH

1.1. Teopis arOpUTMIB

Teopin NP-nouux npoSnem (Teopis NP-noBeoTH). YTOUHEHHA anroputMa 1o TeIOpiHTY.
VTOUHEHH: airoputMa no MapkoBy. PekypcusHi dyHkuii. PeKypcuBHI Ta pexypCHBHO-3MTiYEHHI
MHOHKHH, iX BNacTHBOCTI Ta BiAHOUIeHH:A. Teopis spemenocti. CniBeimHowenHs xnacis P 1 NP.
Teopema Yepua.

1.2. MocnimkeHHs onepawii

[MocTanoBKa Ta MAaTEMAaTHYHA MOJEID 3a4ay JiHiliHOTO mporpaMyeanHa (JIII). QopMu 3anucy
3g7a4i JiHIHHOrO INporpaMyBaHHA. MHOMHHA [OMYCTHMHX po3B’askis, ['padiuHuii  Meron
pO3B’S3aHHA 3a7iay JIHIAHOrO INporpaMyBaHHsi. Bu3HaYeHHs NOHATTA CHMIIEKCY, BEPIUHHH
cUMJIeKCy. ANTFOpPHTM CHMILIEKC-MeToAa. IHTepmpeTamis CHMIJIEKC-METONY AK HAaNpaBieHOro
nepeGopy BepUIMH CHMILIEKCY. Pi3sHOBHIM 33724 PO3paxyHKy ONTHMANBHUX Cymilel. TpaHcnopTHa
sagaya. [TOCTAHOBKA Ta MaTeMATHYHA MOZENE 3a1a4i NiHIHHOTO LIOYMCENBHOTO MporpaMysaHHs
(JILITT). OcoGmuBocti 3agau JILTT. Anroput™ Mertomy Biacikarounx mnommH [omopi. 3arambha
cXeMa METOAY TiNoK Ta MeX. AJrOpUTM METORY Tijok Ta Mex ans 3amadi JIUIL [Tocranoska Ta
MaTeMaTHYHa MOJIENb 3ajad HeNiHiHoro mporpamyBaHHA. MeToaM 3HAXOMKEHHS ONTHMANLHHX
pillieHb 3a1a4 HeMiHIHOrO MporpaMyBsaHHd. MeToau onyknoi ontumisauii. KoHCTpyKLi 3aB1aKb
MaTeMaTHYHOTO NPOrpaMyBaHHs A1 BUPIIICHHA 33144 MOJICTIOBAHHS.

1.3. InTenekTyaNbHMii aHAaNi3 JaHUX

3aBnaHHs KIAacTEPHOTO, perpeciiiHoro auamizip Ta zasjaHps knacudikauwil 3 Buurenem,
npoGaeMH KOKHOTO 3 THINIB adanisy. KpuTepii oumiHkM AKOCTI KnacTepu3alli. lepapxiusui
KnacTepHuil ananis. Meton k-means.

Metoa HaiiMeHIHX kBagparis (MHK). Matpuasa ¢opmyna MHK ana sextopa napaMeTpiB
GaraToBuMipHOi perpecii. ITpoekTusHa BnactiBocth MHK. BnactipocTi oneparopy MpoeKTyBaHHS.
leomeTpuuna iHTepmperania MHK y npocropi 3MiHHEX Ta y OpOCTOpI 06'ckTiB. MeToau
CTPYKTYpPHO-TIADAMETPHUHOTrO CHHTE3y 3 ABHMM IOTpadoM 3a CKTANHICTE Mozeni (KpuTepii
Mannoy3a, Akaixe, [lIsapia), 3 nessuuM wrpadom 3a cknagmicts Mogeni (byTcTper, Moxexnaiid,
MI'YA). PisHOBHOM KpUTepiiB, WO 3aCTOCOBYEMO JUTA BHPIINEHHS 3a/la4 MOLEMIOBAHHA NPOTHO3Y,
3akoHiB Ta KlacHikauii. 3aBJaHHS NPHYHHHO-HACIIKOBOTO aHami3y Ta HOro poib IpH
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MOJENOBaHHI 00’ €KTIB. MeToad NpHYNHHO-HACHIIKOBOTO aHaNiy.

Hopmaneuuei auckpuMiHaHTHME aHams. Mipu  BiAcTaMi: B3BaxkeHa Epxnifosa T1a
Maxanonobica. AMropuT™M Stepwise CIPYKTYPHOTO CHHTE3Y HUCKPUMIHAHTHHX (YHKLUIH.
O6rpyuTyBaHHA KpHTepilB anropHtMy Stepwise. KaHOHIYHMH AMCKpUMIHAHTHHM aHami3.
BiacTuBOCTI KaHOHIYHHX IUCKPUMIHAHTHHX GyHKUiH. O6IpyHTYBaHHA pPO3MIPHOCTI MPOCTODY
KAHOHIYHHX AHCKPUMIHAHTHHUX (pyHKIIT.

s

Po3ain 2. bazopi koHuenuil, MoZei Ta ArOPUTMH IWTYYHOr 0 iIHTENEKTY

2.1. IHTENEeKTYaTbHi ANMOPHTMH IOIIYKY

dopManizailid IOCTAHOBKM 3aiad4i B NpocTopi craHiB. Crparerii iH(pOpPMOBaHOIO Ta
HeiH(popMOBaHOro momryky. [repauifive nornubnenHs. XapakTepUCTHKM OLWIHIOBAIBHOT (yHKLIT.
Teopema aomyctumocti. Irpoei gepepa nowryky. MiHIMAKCHHE anropHTM MOIIYKY Ha irpoBHX
nepesax. Merton anbda-Oera-BigcideHHs.

2.2. ®opMyBaHHA JOTTYHUX BUCHOBKIB

KoHuenuii ocHOBHHX MOAENei NpeacTaBieHHs 3HaHb. KoMNOHEHTH TpomyKUiiHOT CHCTEMH.
[Tpamuii Ta 3BOPOTHIN NaHUkOKKH (opMyBaHHS BUCHORKY. CTpaTeril po3s’a3yBaHHA KOHQIIKTIE B
MPOAYKIHHINA cucTeMl. MexanisMu hopMyBaHHS JTOriYHMX BHCHOBKIB (inference engines).

2.3. TexHonoriil Ta MeTOM OGUUCTIOBATLHOTO IHTENEKTY

3araneHi NOHATTA obuucmoBaabHoro intenexty (Ol). Texuonorii i meroan Ol Ta ix 3arajinHa
Xapakteprcthka. Ilpuknanni sanaw Ol

Bazopi koHIenuil MAIHHHOIO HAaBYAHHA. MareMaTHyHa MoJeNk WITYUHOIO HelpoHa.
[MTapagurmu wHaByaHHA HEHPOHHMX MEpEX Ta BLANOBIAHI HefipoHHI Mepexi. bararowmaposuii
nepcenTpoH. Merox  3BopoTHOrO  nommpeHHs noxubku  Backpropagation.  Ilpuanmn
camoopranisauii. Heliponni mepexi KoxoHeHa. Ba3oBuil anroputM caMoopraHizauii Mmepexi
Koxonena. PexypenTHi HelipoHHi Mepexi. IxHs knacugixauis. OcHOBHI ocofimBocTi Ta chepu
sactocyBadHs. Konuenuis rmu6oxoro napuanus (Deep Learning). 3ropTkosi HelipoHHI Mepesxi.

3aranpHa XapaKTEpHCTHKA CHCTeM (POPMYBAHHS HEVITKOrO BUCHOBKY Ta ix Knachpikallis.
JlinrsicTvuni sMinHi. @yHKIisS npHHANeKHOCTI. HeuiTki MHOXHHH Ta onepamil Hal HUMH. OCHOBHI
anroput™u GopMyBaHHS HEYITKOTO BUCHOBKY — Mamuasi, LlykamoTo, Cyreno Ta Jlapcena. Metoau
nedasndikanii B CHCTEMax HEYITKOrO BUCHOBKY. OCHOBHI BIIACTHBOCTI CHCTEM 3 HEYITKOIO JIOTIKOIO
Ta 06711acTi iX 3aCTOCYBAHHA.

OcHoBHI 33a4i koMm'toTepHOro 30py (CV — Computer Vision} Ta 06poSKH MPUPOAHOT MOBH
(NLP — Natural Language Processing), knacHyHi Ta HelipoMepe:KeBi MAXOAH A0 1X po3B'A3aBHd,
cyuacHi MOJENi Ta ix mpaKTH4Re 3acTocyBaHnA. [IporHo3yBaHHs YaCOBHX PALIB: MOCTAHOBKA 3aJayi,
KOMMOHEHTH PANlY, CTATHCTHYHI Ta HelipOMEpeXKERI METOIH, METPHKH OLIHIOBaHHS.

1.2. llopaaok NPOBEAeHHA icNUTY

[cnut mpoBoaMTEEA ¥ (OpMI MUCHEMOTO EK3aMEHY.

TpuBamicTs MATOTOBKH 3aBAaHb iCTMHTY CTAHOBHTHL 2 akaneMiuHi romuuu (90 xBuman) Ges
nepepeM, 3 Skux 30 XBUIKH - BiANOBiII Ha TecTH (dacTHHA 1), 60 XBHIMH - BiAMOBi/I HA TEOPETHUHI
NMUTAHHA (9acTHHA 2).

MeTomuKa TIpOBEdEHHA ICIHTY HacTynHa. UneHu Komicil iHGOPMYIOTH BCTYMHHMKIB MpO
MOPANOK MpOBeACHHR Ta o(opMIeHHA poGIiT 3 BCTYMHOrO iCHHTY 31 CHEWIaJbHOCTI Ta BUAAIOTH
BCTYTHHMKaM eK3aMeHalilni Ginetd. ExsaMen MOYMHAETECA 3 BIANOBIAEH HA TECTH, AKI HATAKOTHCA
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feznocepeaHb0 Ha BHIAHMX €K3ameHaliiHuX Ginerax (wactuna 1). Y BU3HadeHuit uac apkymi 3
BIAMOBIAAMH Ha TECTH 36HpalOTLCA €K3aMEHATOpaMH, a BCTYNMHUKH GepyThed A0 BiLAMOBIACH Ha
TEOPETUYHI NUTAHHA (YaCTHHA 2).

Yac, BuTpaueHHH Ha OpraHisallifiHy dacTHHY ICIHTY (IOACHEHHS IO MPOBEICHHIO,
o(OPMIIEHHIO i KPUTEPISM OLHIOBAHHA ICTHTY, BUAady OineTiB A/s HamucaHHA pobOTH), HE BXOAHUTD
IO 3arafibHOTO 4acy iCIHTY.

[Ticns 3akiHYeHHs eTaNy HAKCAHHS BCTYIIHOTO ICIIUTY IPOBOJHMTECA IEPERipka BIANOBIAEH Ta
iX OUiHIOBAaHHA BciMa uneHamu KkoMicii. Unedn ex3aMeHaliiiHOT KoMicil NpuHiiMalOTh CHiNbHE
pillleHHsA 00 BUCTARJECHHA OLIHKH Ha BIAMOBIAI OO KOXHO! YaCTHHM eK3aMeHauidHoro Hinety.
3a3naueHi OLIHKM BUCTABIAIOTBCA Ha apkylll 3 BIANOBAMH cryleHTa. [ligBefieHHA MACYMKY
BCTYMHOTO ICMHTY 3RiHCHIOETBCS LLTAXOM 3aHECEHHs GaliB o eK3aMeHALifHOi BiAOMOCTI.
O3HalOMNICHHA CTYJCHTA 3 PE3YNBTATAMH BCTYNHOIC iCNMHTY NPOBOZHTHECA 3TLIHO 3 NpaBHJIAMH
npuiioMy 10 YHIBEpCHTETY.

1.3. TonomickHi MaTepiaan And cCKIaJaHHA ICOATY

ITig uac cKITamaHHA ICMHTY 3a60POHEHO BUKOPHUCTAHHS IOMOMDKHOI JITEpaTypH Ta IHIIKX
AOTMIOMDKHHX MaTepianis Ta 3acobiB.

1.4. Kpurepii oniHoBaHH#

Koxuuii exk3aMeHaLiMHMi OineT MICTHTh I'STh TECTOBHX 3aBdaHb (4acThHa 1) Ta nOBa
TEOPeTHYHI MUTAHHA {JacTHHA 2).

Bianosiap Ha KOXKHE TECTOBE 3aBJAHHA OMIHIOETECA ¥ 10 Gailis 3a TAKUMH KPHUTEPIAMH:

- 10 6aniB — 06paHO BCi MYHKTH 3 BIpHUMH BIANOBIAAMH;

- 6 6aniB — 3 TPHOX BipHUX BiANMOBiAEH ABI BKa3aHi BIpHO, a TpeTd - 260 He BrasaHa, abo BKa3aHa
HEBIPHO;

- 2 6anu — 3 TPHOX BipHHX Bi/INOBi/el 0/IHA BKa3aHa BipHO, a iHmi - a6o He BKa3aHi, a60 Bkasai
HEBIpHO,

- 5 GaniB — 3 IBOX BipHHX BiANOBiACH oA BKa3aHa BipHO, a iHMIa - a60 He BKa3aHa, abo BKa3aHa
HEBIPHO;

- 3 6anM — 3 IBOX BipHHX BiANOBiAeH OJJHA BKA3aHa BIPHO, & inuia - abo He BrazaHa, abo BKa3zaHa
HEBIPHO,

- O Ganie — BiACYTHI BipHi BiATOBiMI.

V BHmajkax, fKi He BIAHOCATBCA [0 3a3HAYESHMX BHINE, 3 HABEACHOI OLIHKH 3 BiATIOBIIHOIO
KiNBKICTIO BIpHUX BiATOBiNeH 32 KOXHY JONATKOBY HEBipHY BIANOBIAb BiAHIMAIOTECA 3 GallH.

Y BiAnOBIZAX Ha TEOpeTHYHi 3aBIaHHA eK3aMeHallifiHoro GineTa OUIHIOIOTh: MOBHOTY
PO3KPHTTSA [UTAHHS; YMIHHA 9iTKO GOPMY/IIOBAaTH BH3HAUCHHS MOHATH/TEPMiHIB T@ MOACHIOBATH 1X;
30aTHICTb ApryMEHTYBAaTH BIINOBIAL, aHANTHYHI MipKYBaHHA, NOPIBHAHHSA, (OPMYJIOBAHHA
BHCHOBKIB; aKypaTHiCTh 0(OPMIEHH THCEMOBOI pOOOTH.

KosKHE 3 TEOPETHUHKX IMTAaHb OUIHIOETeS Y 25 GalliB 3a TAKHMH KPHTEDIAMHU:

- 24 - 25 Ganis — NOBHA BiANORIAE, He MeHIIe 95% noTpiGHOT iHdopMarii;

- 2] - 23 6anu — [OCTATHRO MOBHA BIAMOBIAL, He Mehuwe 75% noTpibhoi inpopManuii
(NpUNYyCTHMI He3HAYHI HETOYHOCTI);

- 15 - 20 6aniB — REMOBHA Bi/MOBIAb, He MeHIIe 60% noTpiGHOT iHdopMallii (BIANOBIIL MICTHTD
MeBHI HeIOMKH ),



1.5, [Ipukaag THNOBOTO 3aBJAHHA ICHTY 3i cnewianbHoOCTI

HALIIOHAJIBHUH TEXHIYHUM YHIBEPCUTET YKPAIHU
«KUIBCbKUM NONITEXHIYHUMN IHCTUTYT IMEHI ITOPS CIKOPCHKOIO»

OcBiTHIH CTYNiHB JOKTOp (inocohil
CrnemiantbHICTE F3 KoMmm’1oTepHi Hayku

OceiTHs nporpaMa Komn’rorepHi Hayku

Ienut BeTynuui 1CHHT 3 CHEMIANBHOCTI

EK3AMEHAIIITHHAA BUIET Ne 1

Yactaua 1. fIka, na Bamy aymMKy, Bianosiab ne € Bipnoio?

1. Io OCHOBHUX OiAXOAIB IITYYHOTO IHTEIEKTY BIOAHOCATH:

a) MallMHHE MUCIICHHA;

b) MalMHHE HABYAHHS;

¢) poGOTOTEXHIKY;

d) mamvHH#i 31p?

2. Slkuii 3 BHOIB Tpafi€eHTHOIO CNYCKY € 301KHMM NpH TOCTIHHOMY Kpouli:

a) cyOrpagi€cHTHHH CITyCK;

b) CTOXAaCTHYHUH CIYCK;

c¢) MeTon Hecrepona,

d) MeToa COpKEHUX rPalieHTIB?

3. TIpu skiit cTparerii MOMYKY JJIA OLIHIOBAHHS BEPIIHH BHKOPHCTOBYEThC EBPHCTHYHA
$yHKUIA Ta PYHKLIA BAPTOCTI:

a) hill-climbing;

b) best-first search;

c) AX;

d) breadth-first search?

4, Meta XelllyBaHHA — L€ MOLIYK, SKUH BUKOHYETBCA 3a CepeHiH Yac:

a) O(1);

b) O(log n);

¢) O(n*n);

d) HeMac paBHIBHOT BIAMOBIAI?

5. TosHaueHo: X — maTpuusa “06’€KT-BIacTHBOCTI”, ¥ — BexTOp BHXOAY, ¥) — BEKTOP MOZ€Ni,
@ — BeKTOp napameTpie. HopManbHa chcTeMa piBHAHE LIE:

a) Y= Xa,

b} ¥y = Xa,

XY =X Xa,

dy (XX XY= XX (X X)a?

Yactuna 2. JaiiTe BiANOBiAL Ha HaBeJCHI 3JANUTAHHA:
1. Teopig NP-noeHkx npoGnemM (Teopist NP-noepHOTH).
2. ba3opi Mogzeni npeacTaBIeHHs 3HAHD.

3arBepmieHo Ha 3acigandi HMKY
npotokon Ne 8 Big 28 xsiTHs 2026 p.
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2. [IPUKIHIIEBI HOJIOKEHHA

1. Ocobu, siki 6e3 MOBaXHUX MPHYUH HE 3'SBHIMCA Ha BCTYMHI ICIUTH y BH3HAYEHHUH
PO3K1aJI0M yac, 0co0HU, 3HaHHA AKUX OyJ10 oLliHEeHO HamaMK HHK4Ye BCTAHOBJIEHOI'O PiBHA, [0 y4acTi
B HACTYIIHHX BCTYITHUX ICITUTaX | B KOHKYPCHOMY BiOOpi HE JOMYCKAarOTECH.

2. IlepecknanaHHs BCTYIHUX BUIIPOOYBaHb HE JOIYCKAEThCA.
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