[HCTUTYT KOMM'FOTEPHUX HAYK Ta iIHOOPMALLIMHUX
TEXHOOTiN

Cneyianizayis:
Cucremu WTY4YHOTO iHTEHEKTy
(kom 122/0313)

CneyianbHicme:

Komn'toTepHi Hayku
(kom 122)

lany3b 3HAHG:
IHbopMmaUinHi TexHonoTrii
(kopm 12)

Mepenik gucumnnix
ANA BCTYNY HAa HABYaHHA 3a OCBITHbOIO NPOrpPamoro NiAroToBKU MmaricTp

e JluckpemHa mamemamuka

e OpeaHizayia 6a3 0aHUX ma 3HAHb

e Mamemamu4Hi memooOu 0ocnidxceHHA onepauyil
e MawuHHe HaB8YAHHA

e Cucmemu wmMy4Ho20 iHMmenekmy

e 06'ekmHo-opieHMosaHe Npo2pamyeaHHsA

e IHmenekmyanwvHuli aHanisz 0aHux



| CneuianbHicTtb :: 122. Komn'loTepHi Hayku

lany3oe 3HaHb:: 12. IHhopmayiliHi mexHonoeil
Cneuianizauyina (122/0313) :: CucteMu LUTYYHOTO iHTENEKTY

Aucyunnina: JuckpemHa mamemamuKa
Po3gin 1. MaTtemaTtuuHa norika

$ 1. /lozika 8ucs108:108aHS.

$ 2. 3aKOHU n102iKU 8UCA0B/1HOB8AHb.

§ 3. HopmansHi hopmu n102iKU 8UC08/1108AHb.

$ 4. Jlozika nepwio2o cmyneHs.

Po3ain 2. OcHOBM Teopii MHOXUH

$ 1. [loHAMMA MHOMCUHU.

§ 2. lMoHamms Kopmexy. [ekapmie 006ymMOK MHOMUH.
§ 3. Onepauii HA0 MHOXUHAMU.

$ 4. [losedeHHA pisHocmeli 3 MHOXCUHAMU.

§ 5. Komn’tomepHe 306paxceHHA MHOMCUH.

Po3ain 3. Teopina rpadis

$ 1. OcHOBHIi 03HAYEHHA Ma 8/10CMUBOCMI.

§ 2. [eski cneyianeHi Kaacu npocmux epagis.

§ 3. Cnocobu 3a0a8aHHA epadpis.

$§ 4. lLnaxu ma yuknu, 38°a3Hicme.

§ 5. I3omopagpiam epadgpis.

§ 6. Elinepis yukn 'y epadi.

§ 7. FaminbmoHis yukn y epagi.

§ 8. 3saxceHi epaghu ma anzopummu nOowyKy Hallkopomuiozo Wwnaxy.
§ 9. 06xi0 epadpis.

$ 10. lNaaHapHi epadu.

Po3ain 4. JepeBa Ta iXHE 3aCTOCYBaHHA

$ 1. OcHOBHIi 0O3HAYEHHA Ma 8/10CMUBOCMI.

§ 2. 06xi0 depes. MpeghikcHa ma nocmapikcHa ¢hopmu 3anucy.
§ 3. biHapHe depeso nouwiyky.

$ 4. [lepesa npuliHAMms pilieHs.

§ 5. Aneopumm 6ekmpekiHe.

Po3ain 5. BigHoweHHA

§ 1. BiOHoweHHA ma ixHi enacmugocmi.

§ 2. BioHoweHHA exksisaneHmMHocmi.

§ 3. BiOHOWeHHA 4YacmKog8o20 nopsoKy.

$§ 4. Onepauii Ha0 8iOHOWEHHAMU.

Po3pin 6. OcHOBM Teopii aBTOMaTIB

§ 1. OcHosHi sBuMoO2u 00 anzopummis.

$ 2. MawuHu TeropiHaa.

§ 3. O64ucneHHs Yyucaosux pyHKyili Ha MawuHi TeropiHeaa.

Nitepatypa
1. Hikonbebkuit FO.B. [TuckperHa matemaruka : miapyd. 3 rpupom MOH / 10.B. Hikonbscbkuii, B.B. Ilaciunuk,
HO.M. Ulep6una. — K. : BHV «IIUTEP», 2006. — 368 c.
2. Hikonecekuit 10.B. uckperna maremaruka : miapyd. 3 rpupom MOH / FO.B. Hikonbcbkuii, FO.M.
IllepOuna, B.B. ITaciunuk. — 2-re Bua. — JIbBiB : Marnomis-mitoc, 2007. — 608 c.
3. Hikonbebkuii FO.B. JIuckpetHa matemaTuka : miapyd. / FO.B. Hikonscekuit, FO.M. 1llep6una, B.B.
ITaciunuk. — JIeBiB : Marnomisg-2006, 2009. — 432 c.



Aucyunnina: OpeaHizayia 6a3 0aHUX ma 3HAHb
Po3gin 1. OcHOBM KOMN'IOTEPHOrO ONpaLOBaHHA AaHUX

§ 1. IHghopmayis i OaHi. Bnacmusocmi 0aHUX: CUHMAKCUC, CEeMAHMUKa, cmpykmypa. IHghopmayiliHi cucmemu
ma iHghopmayiliHi mexHonoeil.

§ 2. OcHosu 6a3 0aHux Komi'tomepHux cucmem. lokoniHHA cucmem 06pobKu OaHUX.

Po3ain 2. MopgenioBaHHA gaHUX

§ 1. Cucmemu 6a3 daHux. OCHOBHI MOHAMMA Ma apximekmypa. Apximekmypa 6a3 0aHUX.

Po3ain 3. Mopgeni gaHux

§ 1. ®izuuHa modenb daHux. Memoou ¢hizuyHoi opeaHizauii OaHuUx 8 KoM tomepHuUXx iHgpopmauiliHux
cucmemax. J/lo2ziyHa modesb daHux. Memoou noziyHoi op2aHi3auii 0aHUX 8 KOMM tomepHUX iHhopmauiliHux
cucmemax. lNoHAMmMA ma eudu 38'A3Kis y 6a3ax OGHUX.

Po3pgin 4. PenauiiHa mogenb AaHUX

$ 1. AomeHu ma ampubymu. Mamemamuy4He 8iOHOWeHHSA. IHghopmayiliHi gidHoweHHs. Kopmexci. Onepauii
HaO0 siOHOWeHHAMU. PensauiliHa anzebpa. TeopemuKko-MHOMCUHHI onepauii pensayiliHoi anzebpu: 06'eOHAHHA,
nepemuH, pizHuys i dekapmie 006ymox.

§ 2. MNoHamms penauiliHo2o YucneHHA. PeasuiliHe YucaeHHs 3i BMIHHUMU-KopmeXamu: aagasim YucsieHHs,
amomapHi supasu, opmynu, 0CHOBHULI 8UPaxX penfayiliHo20 YUCAEeHHA 3i 3BMIHHUMU-KOopmeXamu.

Po3pgin 5. Teopia Hopmanisauii penauinHoi moaeni gaHux

§ 1. AHomanii pensayiliHoi 6azu 0aHux. lMoHAMMA ma suou obmexceHb. PYHKUYIOHAAbHI 3aneHHoCm| 8
penayilinux 6azax 0aHux. Akciomu ApmcmpoHea. Knaoui sioHoweHs. Hopmanizayia 3a Koooom. Budu
HOPMQsbHUX hopM Ma ix enacmusocmi: nepuwia, Opy2a, mpems HOPMasnsHi popmu, HOPManbHA hopma
bolica-Kodda. baeamo3Ha4Hi 3anexHOcMi ma ix enacmusocmi. Yemeepma HopmManeHa hopma.

Po3ain 6. Mosa SQL
§ 1. Cmpykmypa mosu SQL. Tunu daHux SQL. O6’ekmu 6a3u daHux SQL.
Po3pgin 7. MpoekTyBaHHA 6a3 gaHux

§ 1. MocnidosHicmb emanie npoekmysaHHa 6a3 daHux. CemaHmu4Ha modensb Entity-Relationship (CymHicmeo-
38'a30K). OcHoBHI noHAMms ER-moden.

Po3ain 8. UinicHicTb gaHunx

§ 1. NMoHamms yinicHocmi 0aHux. LinicHicme cymHocmed. UinicHicmoe 38°a3kKis. LlinicHicmbe domeHie.
ObmexceHHA yinicHocmi. 3acobu niOMpuMaHHA yinicHocmi 0aHUX.

Po3gin 9. 3axucr 6a3 gaHux
§ 1. MoHamms b6e3neKu 0aHux. Budu 3axucmy 0aHux. YnpaeniHHA docmyrnom 0o 6a3 0aHux. 3axucm 8io
empam ma pyliHysaHs. ypHanizayia 0aHux. KonitoeaHHA/8i0HoseneHHsA 6a3 OaHUX.

Po3pgin 10. TpaH3aKuiiHa 06pobka 6a3 gaHux

§ 1. 3azanbHe noHammsa mpaH3akyii. OCHOBHI xapakmepucmuKu mpaH3akyil — ACID. TpaH3akuii i yinicHicme
6a3 daHux. Cepianizauia mpaH3axkuil. CUHXpOHiI3ayiliHe 6/10KYy8aHHSA.

Po3gin 11. Knacudikauia 6a3 gaHux

§ 1. Po3nodineHri 6a3u daHux. lapanensHi 6a3u 0aHux. JedykmusHi 6a3u daHux. O6’eKmHo-opieHMOoBaHI
6a3u daHux. bazu daHux 8 IHmepHemi. ba3u 3HAHs.

Nitepatypa
1. bepko A.IO. Cuctemu 6a3 manmx Ta 3HaHb. KHura 1. Opramizaris 6a3 maHWX Ta 3HAHB: MIAPYIHUK |1
cTya. Buml. HaBd. 3aki.] / bepko A.1O., Bepec O.M., Ilaciunuk B.B. — 2-¢ Bun. — JIbBiB : ,,Marnomnis 20067,
2015. — 440 c. - (Cepis «KoMIT 1oTHHTY).
2. Bepxo A.JO. Cucremu 6a3 manux Tta 3HaHb : KH. 1 : Opranizaiiist 6a3 gaHux Ta 3HaHb : migpydsuk / A.1O.
Bepko, O.M. Bepec, B.B. [laciunuk. — JIsBiB, Maruo:mis-2006, 2013. — 674 c.
3. Bepko A.JO. Cuctemu 6a3 nanux ta 3Hanb : Ku. 1 : Opranizauis 0a3 naHux Ta 3HaHb : HaBY. noci6. / AJO.
Bepko, O.M. Bepec, B.B. I1aciunuk. — JIpBiB, Marnomnis-2006, 2008. — 454 c.
4. Maciunuk B.B. Opranizaiis 6a3 nanux ta 31anb / B.B. [laciunuk, B.A. Pesniuenko. — K. : Bua. rpyna BHV,
2006. — 384 c.

Aucyunaina: Mamemamu4Hi memoou 0ocnioxceHHA onepayili
Po3gin 1. 3aranbHa MeToA00riA MaTeMaTUUHOIO NPOrpamMmyBaHHA Ta JOCAIAKEHHA onepauiit



§ 1. OcHoBHi noHAMMA ma su3Ha4YyeHHA. EdpekmusHicme onepauyid.

§ 2. Mamemamuy4Hi modeni onepayili. lemepmiHosaHi aHanimu4Hi modeni onepauil. MamemamuyHi mooeni
onepauil i3 8paxy8aHHAM HegusHa4eHocmi. Mamemamu4Hi modeni onepayili i3 0eKislbKoma NOKA3HUKamMu
epekmusHocmi.

§ 3. Cknad memoduKu 0ocnioxceHHs onepayili. Turnosi Kaacu 3a0a4 00cnidxnceHHs onepayiti.
Po3ain 2. Tunosi 3agayvi matemaTM4YHOro NporpamyBaHHA

§ 1. [puknadu munosux 3a0a4 Mamemamu4yHO20 nNpozpamyeaHHs. 3ada4a npo po3kpil. 3adaya
8UPOBHUY020 NAAHY8AHHA a60 3a00a4a ONMUMAAbHO20 BUKOPUCMAHHA pecypcie supobHuUumasa.
§ 2. 3a0aya npo npu3Ha4yeHHs.

§ 3. 3a0aya onmMumasibHO20 PO3MIUEHHS.

$§ 4. 3a0aua npo po3nodin pecypcie. 3a0a4a «nNpo rnepese3eHHs».

Po3ain 3. 3apaui niHinHoro nporpamyBaHHA

§ 1. MoHamms npo niHiliHe npoepamysaHHA. Popmu 3anucy 3a0adi niHiliIHO20 NPo2paMyB8aHHS.

§ 2. feomempuyHa iHmepnpemauis 3a0ay niHiliHo2o npoepamysaHHs. MpagiyHul memoo po3e’a3aHHsA 3a0a4
NiHilHO20 NPo2pPaMyB8aHHS.

Po3pgin 4. CumnneKkc meTtopg po3s’A3aHHA 3a4aui NiHiHHOro NnporpamyBaHHA

§ 1. MoHamms npo cumnnekc memoo. [lpusedeHHs cmaHOapmHoi hopmu obmexceHb HepisHocmel 00
obmexceHb pisHocmeli (pieHAHbL 0bMexXeHb) 0CHOBHOI 3a0a4i niHiliHo20 NpozpamysaHHA. OCHOBHI npuliomu
ma criocobu cumnsnekc memoody po38’a3aHHA 30004 AiHIlIHO20 rPo2pPamMyB8aHHS.

Po3pgin 5. AAropuTm noLwyKy onopHUX po3B‘A3KiB OCHOBHOI 3a4aui NiHINHOro NPorpamyBaHHS

$ 1. TabauyHuli anzopumm 3amiHu 6a3UCHUX 3MIHHUX (cmaHOapmHi mabauyi). Anzopumm nouwlyky ornopHo20
p038‘A3KYy 3a 0MOMO20t0 CMAaHOAapMHUX mabnauyb.

Po3pgin 6. AAropuTm nNoLyKy ONTUMAJIbHOrO PO3B‘A3KY OCHOBHOI 3agadi NiHiliHOro
nporpamyBaHHA

§ 1. Ancopumm nouwiyky onmumasibHo20 p038 ‘A3KY 3a 00MOMO20t0 CMAHAApMHUX mabauyb. Po38’A30HHA
3a0a4i niHiliIHO20 NPO2PAMYBAHHS i3 BUKOPUCMAHHAM cucmemu Kommn’tomepHoi mamemamuku Mathlab.
Po3ain 7. TpaHcnopTHa 3apaya NiHiMHOro nporpamyBaHHA

§ 1. MocmaHoska mpaHcrnopmHoi 3adayi. TabauyHUli Memod nowyKy ornopHo20 raaHy (Memod "nieHiyHo-
3axioHo2o Kyma"). Memod nowyKy onmumanbHo20 MAAHY WAAXOM YUKAIYHO20 nepepaxyHKy (memod
UUKIYHO20 rnepepaxyHKy abo po3nodinbyuli memoo).

Po3ain 8. MeTtoa noteHuianis po3s’A3aHHA TPAHCNOPTHOI 3aAadi

§ 1. O6rpyHmysaHHA memoOdy nomeHuianis. lNobydosa nomeHyianbHo20 rnaaHy. [Tpuknadu po3e ‘a3aHHA
mpaHcnopmHoi 3a0a4i Memodom rnomeHyianis. [esKki okpemi 8UnadKu mpaHcnopmHux 3a0ad. TpaHcnopmHi
3a0auyi i3 HenpasusasHUM banaHcom. TpaHCNopmHa 3a0a4a i3 HadmipHicmio 3anacie. Po38’a30K
mpaHCcnopmMHoi 3a0ayi 3a Kpumepiem 4acy.

Po3ain 9. MicnaontumisauinHmMii aHani3 3agadi NiHitHOro nporpamyBaHHA

§ 1. I0es aHanizy napamempu4Hoi yymmesocmi. 10es ¢izuuyHo20 3micmy nobydosu mamemamuyHoi mooeni
dsoicmoi 3a0aui niHiliHo20 NpPo2pamyeaHHs. 3a2aabHA NOCMAHOBKA i npasusaa nobydosu dsoicmoi 3a0ayi.
OcHosHi meopemu dgoicmocmi.

Po3ain 10. AHani3 po3B’A3Ky 3aAaadi NiHiHHOro nporpamyBaHHA

§ 1. AHani3 po3e’sa3Ky 3a0ay niHiliHo20 NPo2pPaMy8aHHA HO OCHO8I 080iCMUX OUiHOK. AHANI3 p038’A3Ky 3a0a4i
AiHIIHO20 NMPO2PAMYBAHHA HAO OCHO8I BUKOPUCMAHHA NAPAMemMpPUYHO20 MPOo2PamMy8aHHS.

Po3gin 11. UinouncenbHi 3agadi niHiMHOT onTumisauii

§ 1. lMocmaHo8Ka yino4yucensHux 3a0ay aiHiliHoi onmumizayii. Memoo fomopi po36’a3aHHA UinoyucenbHuUx
30004 niHiliHO20 NPo2pPamyeaHHs.

§ 2. MemoO 2inoK ma 2paHuyb po38°’a3aHHA yino4vucesnsbHoi 3a0a4i niHilIHO20 Npo2pamy8aHHs.

Po3pgin 12. HeniHiliHe nporpamyBaHHA

§ 1. Knacu4Hi ymosu ekcmpemymy 3a0a4i HeniHiliHo20 npoepamysaHHA. Memod npsamoi niocmaHosKu.

Memod mHoxcHuUKi8 JlaeparHxrca. [TocmaHosKa 3a0a4i HeniHiliHo20 NPo2PaAMy8aHHSA 8 yMOBAX He8i0’eMHOCMI
3MIHHUX.



Po3pin 13. 3apaui onyknoro Ta KBagpaTMYHOro NporpamyBaHHA

§ 1. Ymosu ma meopema KyHa-Takkepa. KeadpamuuHe npozpamysaHHs. ModensHo-mecmoasuli npuKaao.
Memoo ckaHysaHHSA (Memod nogHozo nepebopy). Memod laycca-3elidensa (Memoo noKoopouUHaAmMHO20
crnycky).

§ 2. Memoo epadieHmy. Memoo Haliweudwozo cnycKy. Memod 8urnadKkoso2o rnowiyky.

Po3pgin 14. HeniHiliHe nporpamyBaHHA 3 cenapabenbHumm pyHKuiamu. Jpoboso-niHiliHe
nporpamyBaHHA

§ 1. 3a0ayi HeniHiliHO20 NpoepamysaHHA 3 cenapabenoHumu yHKUiamu. 2. 3ada4i Opoboeo-niHiliHoz20
(einepb60niyHO20) NPoepPaMy8aHHH.

$ 2. luHamiyHe ma crmoxacmuy4Henpo2pamy8aHHs.

Po3pgin 15. YucenbHi metoamn po3s’a3aHHA 6araToBUMipHUX 3a4a4 He/liHIMHOro NporpamyBsaHHsA 3a
HAABHOCTi obMmeXKeHb

$ 1. 3a2an16Ha xapakmepucmuKa YyucesnbHuUx memodis. Memodu Hysn608020 nopAOKy. Memoo npamoz2o
nowyky (Mmemood Xyka-[xueca). Memod dechopmosaHo020 MHO202paHHUKA (Memod Hendepa—Mida). Mpami
ma Henpami memoou yMmo8HoOI onmumizauii.

§ 2. Memoo npoekyii epadieHma. KomnnexkcHuli memod bokca. Henpsami memoodu ymosHoi onmumizauii
(Memodu wmpagHux pyHkKyill). Memodu sHympiwHix wmpagHux yHKyil. Memodu 308HiwHix wmpagpHux
yHKuyil.

Jlitepatypa
1. bakyiaun M.I". Texnonorust MIMO: npununns! u anroput™sl / M.I'. bakynuw, JI.A. Bapykuna, B.b. Kpeitnnenann — M :
I'opsiuas muaus — Tenexom, 2014. — 244 c.
2. byana C.I'. CamoopraHu3ylommuecsi paauoceTH COCBEpXIHpOnoiocHsIMU panuocurHanamu / C.I'. Bynwn, A.IL
Boiitep, M.E. Unsuenko, B.A. Pomanrok —K : HIIIT «M3patensctBo «Hayksa nymka» HAH Ykpaunsr», 2012. — 444 c.
3. I'mo6a JI.C. MatemaTn4Hi ocHOBH moOymoBH iHpOpManiiHO-TenekoMyHikamiiaux cucreM / JI.C. I'moba — K : Hopira-
mrroc, 2007.-360 c.
4. 3aituenko HO.I1. MccnenoBanme omepammii: YueOHWK. — 6 wm3m., mepepad. m mom. / FO.IL 3aifuenko — Kwues:
Wz patensckuii Jom «Crnosoy., 2003.- 688 c.
5. 3aituenko O.10. ocnimxenns onepariiit. 36ipauk 3amau / O.}0. 3aituenko, FO. 1. 3aiiuenko — K.: BunaBuuunii Jlim
“CnoBo”, 2007.- 472 c.
6. 3rypoBcbkuii M.3. OcHoBu cuctemuoro anainizy / M.3. 3rypoBcekuii, H.Jl. [lankparoBa —K : BunaBuuua rpyna BHV,
2007.-544c.
7. Inbuenko M.IO. Cyuachi TenekomyHikamiiiti cucremu / MLIO. Inmbuenko, C.O. KpaBuyk — K : HBII «BunaBHUITBO
«Haykosa nymka» HAH VYkpainu», 2008.- 328 c.
8. Kocreruu JI.C. Marematnueckoe nporpamMmmupoBanne: MHGopM. TexHOoMOrHH ONTHMANBHBIX pemeHuit: Yueo. [Tocobue
/ JI.C. KocteBnu — Munck.: HoBoe 3uanue, 2003.-424 c.
9. JlapionoB IO.I. Hocmimkenns omepariii B indopmariitaux cucremax / [0.I. Jlapiono, B.M. JleBukin, M.A.
XaxwmypanoB — XapkiB.: Kommanis CMIT, 2005.-364 c.
10. CamconoB B.B. Anroputmu po3B’si3aHHs 3ama4 ontumizanii: HaBuanpamii mocionuk / B.B. CamconoB — K : HVXT,
2014.-300 c.
11.Tomamescokuii B.M. MoaemtoBanus cucteM. [linpyunnk / B.M. Tomamescekuii — K : Bugasuuua rpyna BHV, 2007.-
352 c.

Aucyunaina: MawuHHe HOBYAHHA
Po3ain 1. OCHOBHi MeTogu MalIMHHOIrO HaBYaHHA

$ 1. OcHOBHI NOHAMMA MA 8U3HAYEHHH.
§ 2. Has4yaHH#A 3 84umesnem ma 6e3. 3acmocy8aHHs MempuK 8 MAWUHHOMY HABYAHHI, iXHi nepesaau ma
HedoiKu.

§ 3. Tunoesi po3nodinu daHux. lpocmi memoou 8uU3HA4YeHHSA 8UKUDI8

Po3pin 2. fepesa piweHb

§ 1. MoHammas 3cysy ma ducnepcii. Komnpomic 3cysy ma oucriepcil.

§ 2. Memo0 Oepeso npuliHamms piueHs. PezpeciliHe depego npuliHamms piuieHs.
§ 3. BeziHe (bagging). Bunadkosuli nic.

Po3ain 3. HaBuyaHHA 6e3 yuutens

§ 1. MoHamms Knacmepu3sayii. Memodu knacmepusauii.

§ 2. Memo0d ¢pakmopHo20 aHanizy. Memood nowyKy 20/108HUX KOMIOHEHM ma (io2o mamemamu4yHe
0ogedeHHS.



Po3ain 4. NiniiHa perpecin

§ 1. MoHammas niHiliHoi peapecii. /loczicmu4Ha pezpecis.

§ 2. Memoou nidpaxyHKy nomusnok. lNoHamms nepeHas4yaHHA. Memoou peaynapu3zayii.
Po3ain 5. FpaaieHTHMA cnycK

§ 1. MNoHamms HelipoHa. MoHammsa HelipoHHOI mepexci. lepuenmpoH ma crnocobu io2o 3acCMocy8aHHS.
lpadieHmHuli cnyck.

Po3pgin 6. baratowapoBuii nepuenTpoH

§ 1. CmoxacmuyHuli epadieHmHuli cnycK. CyyacHi mooughikayii epadieHmHozo cnycky. lNoHamms
HeniHiliIHocmi AK Knto4o80i 0cobausocmi HelipOHHUX Mepext. 3860pOMHe NMOWUPEHHA NOXUBKU 8 HelipOHHUX
Mepexax.

Po3gin 7. 3ropTKOBi HEMPOHHI Mepexi

$ 1. MoHammasa onepauii 320pmku. 320pmKosuli wap AK KA4osuli enemeHm 320pmMKo8uUX HeliPOHHUX MEPE.
320pmkosa HelipoHHa mepexca. EksisaneHmHicme 320pmKosux HelipoHHUX Mepex nepuenmpoHy. Memoodu
si3yanizauii peysibmamie Ha84aHHA HelPOHHOI Mepexi.

Po3ain 8. leHepaTtuBHi meToaun

§ 1. [MoHammsa ma Kaacu eeHepamMugHUX memodis. 3MeHWeHHs po30inbHOCMI OaHUX AK 2eHepamueHuli
memo0d. Memoou 2eHepay,ii 306paxceHs. BapiamusHuli asmoeHKodep K memoo 2eHepayii OaHuX.

Po3pgin 9. MapKiBCbKKi1 Npouec NPUAHATTA pilleHb

§ 1. [loHammsa Ha84YaHHA 3 NiOKpinaeHHAM. [ToHaMmMsa MmapkKiscbKoe2o naHyroza. MapkiecbKuli npoyec
npuliHammas piweHs. Ampubymu Mapkiecbko2o npoyecy npuliHamms piuieHb. Memodu po36°a3aHHA
MUAPKIBCbKO20 npouyecy npuliHamma piweHs.

Po3gin 10. Q-learning

§ 1. NMoHammsa Q-learning. Knacugikayii memodis Q-learning. lNepesazu ma Hedoniku pi3HUx memodis.
Ymosu cxo0xeHHsA anzopummie Q-learning. ®opmansHe dosedeHHA. [ToHammsa duckayHmy. Memodu
iHiyianizayii noyamxosux 3HayeHsb. Memoodu subopy 0dili. Exploration-exploitation tradeoff.

Po3gin 11. PekomeHpaauiliHi cuctemu
$ 1. Knacugpikayis memodie pekomeHoauiliHux cucmem. Memodu Ha ocHosi KoHmeHmy. KonabopamusHa
pinempayia. [Mpobaemu pekomeHOayiliHUX cucmem ma cnocobu iXHbO20 BUPIWEHHA.

Nitepatypa
1. BapxoBckuii C.C. MHOTOMEpHBIH aHalM3 AAaHHBIX METOAAMH NPHUKJIAJAHOW cTaTUCTUKU: YueOHoe mocobue / C.C.
Bapkosckuii, B.M. 3axapos, A.M. Jlykamos, A.P. Hypyrnunosa, C.B. lllanarun — Ka3ans: U3a. KI'TY, 2010. — 126 c.
Tabu. 5. WM. 105. bubnuorp.: 12Hanm.
2. Bomommie, O. @. Mogeni Ta METOIM IPUHHATTS PIllIeHb : HaBY. MOCi0. s cTyn. BUMI. HaBdY. 3aKi. / O. @. Bomomms, C.
O. Mamesko. — 2-re Bun., nepepod. Ta momoB. — K. : BumaBrmuo-momirpadiunmii mentp &quot;KuiBchkmii
yHiBepcurer&quot;, 2010. — 336 c.
3. Hosoum A. C. OcHoBH Teopii po3mizHaBaHHs 00pa3iB : HaBY. mocid. : y 2 4. / A. C. Jo6um, 1. B. IllenexoB. — Cymu :
CyMchKuii gepkaBauil ynisepeurer, 2015. — 4. 1. - 109 c.
4. Kynin O.B. MojentoBaHHs CUCTEM Ta aHAIII3 JaHUX: METOJUYHI PEKOMEH/IAMIi 10 1abopaTopHUX PoOIT AJist CTYICHTIB
OCBITHBOTO CTyIeHs «bakanaBpy» Hanpsimy niarorosku «lIporpamua imkenepis» / O.B. Kynin. — 3anopixoks: 3HY, 2017.
-89c.
5. Onnennepdpep M. C. DaxTopHbBIi, AUCKPUMHHAHTHBIM W KiacTepHbld aHanu3: [lep. ¢ anrn/[x.-O. Kum, Y. V.
Msronnep, Y. P. Knekka u ap.; ITox pen. 1. C. ExtokoBa. — M.: ®uHaHCH U cTaTUcTHKA, 1989. — 215 c: u.

IHpopmauiiiHi pecypcu
1. https://www.coursera.org/learn/machine-learning kypc mammuHOro HaBuaHHs Bix Stanford university
2. https://www.udacity.com/course/intro-to-machine-learning--ud 120 kypc mamunnoro naB4anst Bij Georgia tech
3. http://itacademy.microsoftelearning.com/ - IntepakruBHe HaB4auHs 3a nporpamoro Microsoft IT Academy.

Aucyunnaina: Cucmemu wmy4yHo20 iHmeneKkmy

Po3ain 1. Npocrip cTaHiB cuctemu

§ 1. Mowyk 8 npocmopi cmadis. [TowyK 8 WUPUHY i 2AUBUHY.

§ 2. Anzopumm felikcmpu ma A*

Po3ain 2. UMoBipHicTb B cMCTEMaX LUITYYHOTO iHTENEKTY

§ 1. baecosi mepesci. [pasuno baeca. YMosHa 3anexcHicmes i HezanexHicme nooid.



Po3ain 3. CraTUCTUUYHUI aHani3
$ 1. lMoHAMMA MaWUHHO20 Ha84YaHHA. HaisHuli 6aecie Knacugikamop.
§ 2. JliHiliHa peepecis. padieHmHul cryck.
Po3pin 4. Knacrepusauis
§ 1. Memoo0 k-Halibauxcyux cycidie. EM-anzopumm. 38’a3Hi KomnoHeHmu. PaHOoMHi Bepesa.
Po3pgin 5. HaBuaHHA 3 Harnagom Ta 6e3
§ 1. HelipoHHi mepei.
Po3pin 6. HaByaHHA 3 NigKpinaeHHAM
§ 1. MpuxosaHa modens Mapkosa.
Po3pin 7. ®inbrpu
$ 1. ®inbmp KanmaHa. @inbmp 4aCmMuHOK.
Nitepartypa
1. Jluteun B. B. Inrenekryanbni cuctemu / B. B. Jluteun, B. B. Ilaciuauk, FO. B. Suumwun //minpydyauk 3 rpudom
MOHY. — JIbBiB : «Hosuii CBiT-2000%», 2009. — 406 c.

2. Hixonbcwkuii FO.B., [Taciunuk B.B., lllepouna FO.M. Cuctemu mry4ysoro inrenekry. — JIbsiB, Marnoumis-2006, 2010. —
267 c.

Aucyunnina: 06 'eKmHo-opieHmoeaHe npozpamyedHHs

Po3pgin 1. OcHOBM 06’€KTHO-OPiEHTOBAHOIrO NpPOrpamyBaHHA

§ 1. OcHosHi npuryunu OOf1. SOLID npuHyunu. lNoHammas 38’a3Hocmi i 32ypmosaHocmi. Acouiayis.
Azpezauyia. Komno3suyis.

Po3ain 2. OCHOBHi NOHATTA MOBM java

§ 1. BusHavyeHHs obaacmeli sudumocmi 3MiHHUX, CmMpyKmypu java Kaacis.

§ 2. MoHamms garbage collector ma npuHyun ozo pobomu.

Po3ain 3. Tunu gaHHMX MOBM java

§ 1. OzonoweHHa ma iHiyianizayis 3MiHHUX; MpueedeHHA NPUMImUBHUX Murie; Pi3HUYA MiXc npuMimueHuUmMuU

munamu ma 8Ka3iBHUKOBUMU MUMamu; YUMaHH=A i 3anuc nosie 06’ekma; ¥cummesud Yyuka 06’ekma;
BUKOPUCMAHHA KAacig-0620pmoK.

Po3gin 4. BUKOpPUCTaHHA ONepaTopiB i YyYMOBHUX KOHCTPYKLii MOBM java

§ 1. BuKopucmaHH#A java onepamopis; NopisHAHHA eK8isaseHMHocmi cmpiyok ma iHwux o6’ekmis
suKkopucmosyoyu == abo equals(); cmeoperHs if, if/else/ mepHapHuUx KoOHCMpYKUili; suKOpUCMAHHA switch
KOHCMpYKUii.

Po3ain 5. CTBOpeHHA i BAKOPUCTAHHA MAacUBiB MOBOIO java

§ 1. Ozon0wWeHHs, iIHCMAHYit08AHHS, IHIYiani3y8aHHA Ma 8UKOPUCMAHHA 00OHOBUMIPHUX Macusis;
020/10WeHHS, iIHCMAHUIBAHHS, iHIYiani3y8aHHa ma 8UKOPUCMAHHA 6a2amosumMipHUX macusis.

Po3pin 6. BUKOpUCTAaHHA LUKAIB MOBM java

§ 1. CmeopeHHs i sukopucmarHa while yuknis; cmeopeHHs i sBukopucmaHHa do/while yuknis; cmeopeHHA i
BUKOPUCMAHHA for YuKsie; NopieHAHHA KOHCMPYKUIl 0718 YUKis; UKOpUCMAHHA break i continue.

Po3pgin 7. Po6oTta 3 meTogamm Ta iHKancyasauieo 3acobamu mosu java

§ 1. CmeopeHHA memodis 3 8XiOHUMU ap2ymMeHmamu ma euxiOHUMU OGHHUMU, nepesaHmMaxceHHs memodis;
BUKOPUCMQAHHA K/H04Y08020 /1084 static 00 memodie ma rosie; cmeopeHHA Ma nepesaHmMaiceHHsA
KOHCMpPYKMopis; 8UKOPUCMAHHSA Modugikamopie docmyny; 3aCmMOCY8AHHA NPUHYUNY iHKAncynayii 0o Kaacy.

Po3pgin 8. Po6ota 3 HacnigyBaHHAM 3acobamu MmoBM java
§ 1. BusHa4yeHHA HacnidyeaHHs i lio2o nepesaau; 8UKOPUCMAHHSA MOAIMOPGI3My; BUKOPUCMAHHSA Npu8edeHHs

murnie; BUKOPUCMAHHSA KAOYOBUX CAig super ma this dna docmyny 0o 06’ekmie ma KOHCmMpyKmopis;
BUKOPUCMAHHA abcmpakmHux Kaacie ma iHmepaelicis.

Po3ain 9. OnpautoBaHHA BUAHATKIB 3acobammn moBM java

§ 1. Pi3HUUA mixe munamu suliHAMKiIe; UKOPUCMAHHA try-catch KoHcmpyKkuil; nepesazu onpayto8aHHA
B8UlHAMKI8; cmaHOAPMHI Kaacu suliHAMKis.

Po3ain 10. Nonimopddizm

§ 1. Budu nonimopgpizmy.



Po3ain 11. O6’eKTHO-OpieHTOBaHEe NPOEKTYyBaHHA

$ 1. OcHO8HI npuHyUNu, NamepHu.
Nitepatypa
1. Joshua Bloch. Effective Java, Second Edition. — Addison-Wesley — 2008 — 346p.
2. Raoul-Gabriel Urma. Java 8 in Action: Lambdas, Streams, and functional-style programming, First Edition. — Manning
Publications — 2014 — 424p
3. Ho, Clarence, Harrop, Rob, Schaefer, Chris. Pro Spring 4. — Apress — 2014 — 683 p

Indopmaniiini pecypeu
1. Official Java tutorials: https://docs.oracle.com/javase/tutorial/
Official Spring 1oC tutorials: http://docs.spring.io/spring/docs/3.0.x/spring-framework-reference/html/beans.html.

Aucyunnina: InmenekmyanvHuli aHani3 0aHux

Po3ain 1. OcHOBM iHTEeNEKTYaNbHOroO aHaNi3y AaHUX

§ 1. Cxosuwe daHux. OpeaHizayis cxosuuy 0aHux. YuweHHA 0aHux. Cxosuwa OaHUX i aHani3
§ 2. Memoou 6azamomipHo20 po38i0y8anbHO20 AHAsI3Y.

Po3ain 2. Metoau 6aratomipHOro po3BifgyBasnibHOro aHanisy

$ 1. baeamosumipHa modesb OaHux. BuzHaueHHA OLAP — cucmem. KoHuenmyasnsHe 6azamosumipHe
npedcmasneHHs.

$ 2. [leaHadyames npasun Kodda. Jodamkosi npasuaa Kodda. Tecm FASMI.
Po3pin 3. Metoam knacudikauii Ta nporHo3yBaHHA

§ 1. Knacugbikayis i peepecis. [locmaHosKa 3adayi. [lpedcmasneHHs pe3yasmamis. [lpasuna Knacugikayii.
Jepesa piweHb. Mamemamu4Hi ¢pyHKUii. Memoodu nobydosu npasun Knacugikauii. Anzopumm nobydosu 1 —
npasusa. Memod Naive Bayes. Memodu nobydosu depes piwieHo. Memodu nobydosu mamemamu4yHux
yHKyil. 3azanbHuli 8ud. HeniHiliHi memodu. Support Vector Machines (SVM).

Po3gin 4. OLAP
$ 1. Apximekmypa OLAP — cucmem. MOLAP. ROLAP. HOLAP.

Po3ain 5. Data Mining

$ 1. IHmenekmyaneHuli aHani3 0aHux. 3006ysaHHA 0aHux — Data Mining. 3adaui Data Mining. Knacugikayis
3ada4 Data Mining. 3ada4a Knacugikayii i pezpecii. 3a0aua nowyky acouiamusHux npasusn. 3a0a4a
Kknacmepizauii. Modeni Data Mining. lMepedbauysasnbHi Mmodeni. Onucosi modesni. Memodu Data Mining.
bazoei memoodu. Heuimka noeika. FeHemuy4Hi anzopummu. HelipoHHi mepexci. [poyec sussneHHA 3HAHb.
OcHoBHIi emanu aHanisy.

Po3pgin 6. AcouiauiiiHi npasuna

§ 1. ®opmanbHa nocmaHosKa 3a0ayi. CukeeHYianbHUlli aHani3. PizaHosudu 3a0a4i MOWyKy acoyiamugHux
npasun .[lpedcmassieHHs pe3ynsmamis. Anzopummu. Aneopumm Apriori PizHosudu anzopummy Apriori.

Po3ain 7. Cucremun. BusHaueHHa. Knacuoikauin

§ 1. BusHa4eHHA noHAmMms «cucmema. lpuHyunu cucmemHocmi. Knacugikauis cucmem. BusHayeHH ma
Knacugikauis iHghopmayiliHux cucmem. BusHayeHHA ma KAacugikayia aemomamu3o8aHUX iHghopmayiliHux
cucmem. BusHavyeHHA ma Kaacughikayia adanmusHux iHghopmayiliHux cucmem.

Po3ain 8. IHTeneKkryanbHi iHpopmauinHi cucremmn
§ 1. Bnracmusocmi iHmenekmyanbHUX iHgpopmauiliHux cucmem. Obaacmi 3acmocy8aHHsA iHmeneKkmyasnbHuUx
iHghopmauyiliHux cucmem. lpobaemu 8rNPOBAOIHEHHSA iIHMenekKmMyanoHUX iHhopmauyiliHux cucmem 8 YKpaiHi.

Po3gin 9. LUTy4YHi HEUPOHHI mepexi

§ 1. LimyuHi HelipoHHi mepexci. Ocobausocmi 3acmocysaHHA. Icmopis po3sumky HelipoHHUX mepex. LLmyyHi
HelipoHHI mepexci. AHanozia 3 mo3kom. CripouweHa moodesb bionoziuHozo HelipoHa. CripouweHa modesb
wmyyHoz20 HelipoHa. Cripouw,eHa modesb Wmy4YHOI HelipOHHOI Mepexci.

§ 2. Has4yaHHA wmy4Hoi HelipoHHOI mepexci. ObrpyHmosaHicme 3acmocys8aHHA Helipomepec. [opieHAAbHULU
aHani3 mpaduuiliHux Komn’romepie Ma WMmMy4HUX HelipoOHHUX Mmepexc. 3a0ad4i, Wo ycniuwHo supiulyromscs
wmyvHUMU HelipoHHUX mepex. lepyenmpoH Pozenbanama. Helipomepexca 3860pomHb020 MOWUPEHHA
noxubku (Back Propagation). Kapma KoxoHeHa. Mepexca Xonginda. Mepexca XemiHzaa.

Po3ain 10. FeHeTUYHi anroputmm


https://docs.oracle.com/javase/tutorial/
http://docs.spring.io/spring/docs/3.0.x/spring-framework-reference/html/beans.html

§ 1. Icmopis po3sumky eeHemu4Hux anzopummis. MpupooHuli 8idbip i eeHeMuYHe craOKy8aHHS.
3acmocosy8aHHA 2eHeMUYHUX aA20pummie

§ 2. 3a0aui onmumizayii, w0 supiwyrome 2eHemuy4Hi aneopummu. Poboma ceHemu4Ho20 as20pummy.

Po3ain 11. HeuiTKa norika

$ 1. Heuimki mHOMCUHU. ®yHKYiA npuHanexcHocmi. OCHOBHI XapakmepucmuKu Hev4imxkux MHOXUH. Onepauyii
HOO HEYiMKUMU MHOMCUHAMU. HedyimKi MHOXCUHU 8 cuCmemMax Kepy8aHHSA. 3a2aabHA CMPYKMypa HevimKo20
MiKpoKoHmMponepy. lepesazau HeyimKux cucmem. 3aCmMoCcy8aHHA HEYiIMKUX cucmem.

Po3pin 12. flepesa pilieHb

§ 1. Mpasuna ma emanu nobydosu Oepes piweHb. [lepesazu 0epes piweHb, KAac supiwysaHux 3a0ady,
06s110cMi 3aCMOCYB8aHHSA.

Po3pgin 13. BigobpaxkeHHa acouiaTUBHUX NPABUA B aHANITUUHUX CUCTEMAX

§ 1. Yucnosi xapakmepucmuku acoyiamusHux npasus. [liompumka, 6ocmosipHicms, mnomyxcHicme.
BidobpaxteHHa acoyiamusHUX npasus 8 AHAMIMUYHUX cucmemax. 3acmocy8aHHA acouiamueHuUXx npasus 014
CMUMYAHOBAHHA Npodaiis.

Po3pin 14. NowyKosi cuctemu
§ 1. OcHOBHI xapakmepucmuKu rnowyKoeoi cucmemu. Icmopia po3sumky nowykosux cucmem. CKnao i
npuHyunu pobomu nowykosoi cucmemu. Asnzopummu pobomu nowyKosux cucmem. @opmy8aHHA CMOPIHKU
rnowykosoi sudadi.
§ 2. OyiHka skocmi pobomu nowykoeoi cucmemu. Ocobausocmi nowykosoi cucmemu AHOekc. Ocobausocmi
nowykosoi cucmemu Google.

Nitepatypa
1. BapcersiH A.A. Mertoabsl u Mozaenu ananm3a naHHsAX : OLAP u Data Mining / A.A. bapcersiH, M.C. Kynpuszos, B.B.
Cremanenko, .. Xomoxn - CII6.: BXB- Ilerepoypr, 2004. - 336 c.
2. bparuncekuii O. JI. [IpoekTyBanHs cucreM mryuHoro inTenekry / O. bparnncekuii. — K., MHTYVY, 2002. — 205 c.
3. 'nn6osenr H. H. T'eneTnyeckne aJropuTMbl U UX MCHOJIB30BaHUE JUIS PELICHUS 33Ja4M COCTAaBJICHUS pacnucaHuii //
Kubepuetrka u cuctemnsiit ananu3 / H. H. 'muboser, C. A. Mensens. 2003. — Ne 1. — C. 95-108.
4. Trok B. Data Mining: y4e6Hs1it kypc (+CD) / B. ok, A. Camoiinenko. — CII16 : Uzn. ITurep 2001. — 368 c.
5. JIro6yHb 3. M. OcHoBu Teopii Helipomepex : Tekcrt nekuiit / 3. M. JItoOyns. — JIbBiB : Bunasununii nentp JIHY imeni
IBana ®panka, 2007.-142 c.
6. Xaitkua C. HelipoHHBIE ceTH : IOJHEIHN Kypc, 2- € u3ganne. / C. XaiikuH - M. : Uzparensckuii 1om « Bummbsamc », 2006.-
1104 c.



