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I. 3AT'AJIBHI HOJIO)KEHHSA
[Iporpama BCTymHMX BHIPOOYBaHb 3 MHKIY MpodeciitHO-Opi€EHTOBHUX
OUCHMIUTIH JUIs BCTyIy 3a ApyruM (MaricTepCchbKUM) pIiBHEM BHIIOi OCBITH
F «ladpopmariiiini TexHOJOrI» Tramy3l 3HaHb € 3acOo00M TIEPEeBIPKU SKOCTI
TEOPETUYHOI Ta MPAKTUYHOI MIATOTOBKH OakayiiaBpiB. BcTymHl BUpoOyBaHHS
MPOBOATHCA 3 METOIO BHU3HAYECHHS TEPMiHIB C(POPMOBAHOCTI 3HAHb a0ITYPIEHTIB
111010 1H(POPMAIITHUX TEXHOJIOT1H.

[Iporpama MiCTUTh OCHOBHI IIUTaHHS 3 1H(QOPMAIIHHUX TEXHOJIOTIH €UHOTO
($haxoBOTO BCTYITHOTO BHUIPOOYBAHHS, SIKI BXOJATH JIO OCBITHBO-TIPOdECIiHOI
mporpaMu MiAroToBkH OakanaBpiB. HaBemeHuil mepenik TeM, sSiKi BUHOCATBHCS Ha
BCTYIHE BUIPOOYBAHHS JacTh MOXKIMBICTH BCTYITHUKY CHCTEMAaTH3yBaTH CBOI
3HAHHS Ta JIONOMOKE 30PIEHTYBATUCA, Ha SIK1 MUTaHHS TpeOa 3BEpHYTH yBary npu
MIArOTOBLI 10 BCTYHMHOro BUIpoOyBaHHsA. [lepenik pekoMeHI0BaHOi JIiTepaTypu
CHOPUATUME Y MOLIYKY 1 MiA00P1 JPKEpeN MATOTOBKY JIJIs1 BCTYITHOT'O BUITPOOYBAHHS.

II. IETAJI3OBAHA CTPYKTYPA NPEJMETHOI'O TECTY
1. AMITOPUTMHU TA OBUUCJIIIOBAJIBHA CKIIAHICTDH

1.1. OCHOBH CTPYKTYpPHHUX JJAHUX 1 AJITOPUTMHU.

1.1.1. Tlonsarts anroputMy. BHU3HaueHHsI OTO 4acOBOi Ta MPOCTOPOBOI (3a
00csTOM Mam’sT1) CKJIaIHOCTI.

1.1.2. TloHATTS aOCTPAaKTHOTO TUITY JaHUX. AOCTpaKTHI TUIM JTaHUX: CTEKH,
CIIUCKU, BEKTOPH, CIOBHHKH, MHOXWHH, MYJIbTUMHOXUHH, YEpPrd, 4YEpPru 3
IPIOPUTETAMH.

1.1.3. KopTexi, MHOXXUHHU, CIOBHUKH, OJHO- Ta JBOOIYHO3B’SI3HI CIHCKHU.
Peanizariist abCTpakTHUX THUIIIB JaHUX 3 OI[IHIOBAHHSM CKJIaIHOCTI OTEpalliid.

1.1.4. ba3oBi anropuTMu Ta iX CKJIQJHICTh: MOIIYK, COPTYBaHHS (MpPOCTI
COpTyBaHHA BHOOpPOM, BCTaBKaMH, OOMIHAMHM Ta YJOCKOHAJEHI COpPTYBaHHS
nepeBoMm, coptyBanHs [llenna, mBuaKe COpTyBaHHS).

1.1.5. Anroputmu Ha rpadax Ta iX CKJIaJHICTh: MONIYK B IIUPUHY 1 INTHOUHY;
MOIIYK 3B’S3HMX KOMIIOHEHTIB; IMOOYyJ0Ba KICTSIKOBOTO JepeBa; IM0oO0ya0Ba
HAWKOPOTIIUX MIISAXIB 3 BUAIJICHOI BEPUTUHU; TOOY0Ba HAUKOPOTIIMX IUIAX1B MIXK
JIBOMA BEPIIIHMHAMMU.

1.2. Ctparerii po3po0JIeHHS aITOPUTMIB.

1.2.1. Ctparerist «po3UIsiii Ta BOJIOAAPION Ta MPHUKIAIA 3aCTOCYBAHHS.

1.2.2. Ctpareris 6amaHCyBaHHs Ta IPUKJIAIU 3aCTOCYBaHHS.

1.2.3. lunamiuHe porpaMyBaHHsI Ta MPUKIIAIN 3aCTOCYBaHHS.

1.2.4. OuiHIOBaHHS CKJIAJIHOCTI aJIrOpUTMY IIiJ] 4ac 3aCTOCYBAaHHS KO>KHOI
CTpartertii.

1.3. Mozeii 004HCiIeHb.

1.3.1. ImnepaTtuBHMII Ta JEKJIapaTUBHUN MIIXO0IH 10 TPOrpaMyBaHHS.



1.3.2. Po3B’s3Hi, HamiBpO3B’si3HI Ta HEPO3B’si3HI mpobiemu. [Ipobrema
3YITUHKH.

2. APXITEKTYPA OBYUCJ/IIOBAJIBHUX CUCTEM

2.1. dynkuii 6iHAPHOT JIOTIKH.

2.2. lloganHs 1aHUX Ha PIBHI MAIIIKH.

2.2.1. Ilo3umiiiHi cucTeMu 4ucjaeHHs. JIBiiikoBa, BICIMKOBA, IIIICTHAISTKOBA
cucteMu 4ucieHHs. be3snakoBuil konm mumx uwucen. OCHOBHI apudmeTHyHi
orepalii HaJl IJIMMU YiCcliaMid B 0€33HAKOBOMY Ta JIONMOBHIOBAIbHOMY KOJaX.

2.2.2. [Ipunnumnu 300paKeHHS IMCHUX YKCEI B TaM’sIT1 TporpaMu y ¢hopmari
1aBaro4oio komoro. [lepeBaru Ta He10MiKU (OPMATIB YUCEN 3 IJIABAIOUOI0 KOMOIO.
OcHoBHI apudmMeTHyH1 onepauli HaJ AIMCHUMU YyuciamMu y ¢Gopmarti 3 I1aBaroyor0
KOMOIO Ta iXH1 TPoOJIeMH.

2.3. IIpuctpoi BBeACHHA-BUBEACHHS. | [OHATTS IMHA KOMII 10TEpA.

2.4. @yHKIIOHAIbHA OpraHi3amis 00UYNCIIOBAIBHUX CUCTEM.

2.4.1. CrpykTypa KOMIT'IOTE€pa, KJIacHM4Ha apxitektypa, gon HelimaHna,
rapBapjchKa apXITeKTypa.

2.4.2. lepapxiyHuil NpUHLMN TOOYJOBM NaM’sITI — PEricTpoBa, Kelll,
oTiepaTUBHA IMaM’ ST, 30BHIIIHS 11am’sTh, CPU.

2.4.3. [lepudepiiini npucTpoi.

3. BA3U TA CXOBHUIIIA JAHUX

3.1. Kiroui Ta HOpMarizallis 1anux: ocHOBH1 HopMmabHi hopmu (1NF, 2NF,
3NF, BCNF).

3.2. OCHOBHI KOHIIENIIIT cCUCTEM 0a3 JaHUX: MOJIENIb JJaHUX; MOBA 3aIlWTIB;
Tpan3akiis; ACID-Br1acTUBOCTI TpaH3aKIlii, 1IHAEKCYBaHHS; PE3EPBHE KOIIIOBAHHS
Ta BIJHOBJIEHHS; PO3MOIJIEHICTD 1 peIUIiKalis JaHuX; Oe3neKa JaHuX.

3.3. MopentoBaHHsI TaHMX: CTBOPEHHS MOJENl JaHuX 1Jisg iHGOopMaliifHol
CUCTEeMHM; KOHIIENTyalbHa, JIoTiyHa, (izuuHa moxaem gaHux; ER-monens; HoTalii
ER-Moneneii.

3.4. Pensuiiini 6a3u 1aHux: 0coOJMBOCTI opraHizailii Ta 30epiraHts JaHuX y
pensIiiHuX 0a3ax MaHuX; OCHOBHI XapaKTePUCTUKH pesiiitHnx 6a3 nanux; DBMS
(Database Management System).

3.5. TloGynosa 3anuty: MmoBu SQL (structured query language), DDL (Data
Definition Language), DML (Dara Manipulation Language), DCL (Data Control
Language), TCL (Transaction Control Language).

3.6. OOpoOka 3amuTiB: OCHOBHI OTepailii pemsIiiHoi anredpu: BiaOip
(selection), mpoexkiiisi (projection), obmagHaHHs (union), mepetuH (intersection),
pi3aunsa (difference), nexaproBuii noOyTok (cartesian product), 00’enHaHHS 3a
atpulOyTtoMm (Join), ninenus (Division).

4. IHHKEHEPISI CUCTEM I ITIPOI'PAMHOTI'O 3ABE3IIEYUEHHA

4.1. Cxiaadl Ta BEJIUKI CUCTEMHU.



4.1.1. BrnacTtuBocri CUCTEM: eMEp/KEHTHICTb, aJIUTUBHICTb,
€KBi(hIHATBHICTb.

4.1.2. BigkpuTi Ta 3aKpUTI CHCTeMH; Kiacu(ikaiis 3a NpU3HAYCHHSM,
MMOXO/DKCHHSIM, BUIIOM €JIEMEHTIB, CITOCOO0M OpraHizarii.

4.1.3. CrinbHe Ta BIAIMIHHOCTI CKJIQIHUX 1 BEJIMKUX CUCTEM.

4.2. Moneil CUCTEM.

4.2.1. Cknaj 1 CTpyKTypa CUCTEMHU; MOJIEN1 TUITY YOPHOI Ta 017101 CKPUHBKH.

4.2.2. KoHuenTyasabHi, MATEMaTU4YHI 1 KOMIT IOTEPHI MOJIEIII.

4.2.3. 3B’530K MK CUCTEMOIO Ta MOJIEJUTIO; 130- Ta TOMOMOP(}I3M.

4.3. Inpopmartiitai cucremu.

4.3.1. IlonsaTTs, 1, 3Ha4YeHHsA, KiacuPikamis 3a (YHKLHIOHAIBHICTIO,
MaciTadboM, cheporo 3aCTOCyBaHHS.

4.3.2. 3a0e3neueHHs iH(OpMAaIITHUX CUCTEM: OpraHi3aliiine, iIHpopMauiiHe,
MaTteMaTU4yHe, IPorpaMHe, TEXHIYHE, JIHTBICTUYHE, METOJIMYHE, ITPABOBE.

4.4. AHaii3 BUMOT.

4.4.1. Knacudikailis BUMOT 0 HpOrpaMHOro 3a0€3MEuUeHHs, JKepena Ta
METOJI1 30UpaHHS BUMOT;

4.42. Bumorum KkopuctyBada (BaplaHTH BHUKOPHUCTaHHS Ta icTOpIi
KOPHUCTYBAYiB).

4.43. OyHkiiOHANBHI Ta HEPYHKIIOHAIbHI BUMOTH, OOMEKEHHS;
CTPYKTypH3allisi PyHKI[1I0HATHHIUX BUMOT.

4.5. IIpoexTyBaHHS MPOTPAMHOTO 3a0€3MECUCHHS.

4.5.1. Bunu npo€eKTyBaHHS:

CrpykrypHe npoektyBanHs (Structural Design)

00’ exTHO-0OpieHTOBaHe MpoekTyBaHHs (Objecr-Oriented Design)

@dynkuioHanbHe npoekTyBaHHs (Functional Design)

ApxitekTypHe npoekTyBaHHs (Architectural Design)

[ntepdeiicue npoextyBanHs (Interface Design)

4.5.2. IlapagurMu NpOEKTYBaHHA: (YHKIIOHAJIbHA JEKOMIIO3HIIS 3rOpH
JOHU3Y, apXiTEeKTypa, OplEHTOBaHA Ha JlaHi, 00 ’€KTHO-OPIEHTOBAHHMM aHaJI3 Ta
IPOEKTYBAHHS, MOJ1€EBO-KEPOBaHA apXITEKTypa.

4.5.3. Inentudikamis kiaciB npeametHoi obmacti, UML-niarpamu iepapxii
KJ1aC1B; MOJEJIFOBAaHHS ITIJACUCTEM, KJIACiB Ta 3B’ A3KIB MI)K HUMH.

4.5.4. TlpoexTyBaHHs CIIeHApiiB peami3ailix BapiaHTIB BUKOPUCTAHHS Ha
ocHoBi UML-niarpam mociijoBHOCTEM Ta KOMyHIKaIlii.

4.5.5. OcHoBHi narepuu npoektyBanHs: MVC, Abstract Factory, Facade,
Decorator, Flyweight, Visitor, Observer, Proxy, Strategy, Chain of Responsibility).

4.6. Peanizaiiist mporpaMHOro 3a0e31neueHHs.

4.6.1. Bumoru 10 odopMIIeHHS KOIy: CTHJIb, PO3OUTTS Ha CTPYKTYpPOBaHI
OJVHMII, HAWMEHHS 3MIHHMX, KJIaCiB, 00’ €KTIB.



4.6.2. 3acobu aBTOMaTUYHOI TeHepaIlii mporpaMHOro KOIy.

4.6.3. Hamaromxkenns: touku 3ynuHKH (Breakpoints), cmocrepexeHHs 3a
sminaumMu  (Variable Watch), BuBemenns Ha koHcosub (Console Output),
HajarompkyBad (Debugger), anamizatopu koxay (Code Analyzers).

4.6.4. TlocriitHa iHTerpamis/mocriine  BopoBakeHHs  (Continuous
Integration/ Continuous Delivery).

4.7. 3abe3nedyeHHsl SKOCTI: CIUIBHE Ta BIJAMIHHOCTI MPOIIECIB TECTYBaHHS,
Bepudikarrii, Basiaiii.

4.7.1. TectyBaHHs MeToAaMH 017101 Ta YOPHOI CKPHHI.

4.7.2. PiBHI TecTyBaHHSA: MOJYJbHUN, I1HTErpaliiHUNi, CHCTEMHUH,
BaJT1 Il THUH.

4.7.3. Po3pobOka uepes tectyBanus (Test-driven development).

4.7.4. HonaTkoBi TeXHIKM Bepudikalii Ta Bajijalii: IHCHEKIIis KOy,
MepeBIpKa Ha BIJANOBIJHICTh CTaHAApTaM 1 BHUMOIaM, OLIHIOBAHHS 3pPYYHOCTI
BUKOPUCTAHHA Ta KOPHCTYBALIbKOTO JOCBIAY, IEpeBipKa MNPOAYKTUBHOCTI Ta
MacITabOBaHOCTI.

4.8. Komangna pobota, mixoau 10 po3pOoOKH MPOrpaMHOTO 3a0e3MeueHHs
(I13).

4.8.1. Knacuuni mozeni po3po6ku I13: kackagna (Bojgocnanna), itepaliiita,
IHKpEMEHTHa.

4.8.2. Tlpomucnosi texHozorii po3podku I13: RUP, MSF, Agile, Scrum,
Extreme Programming (XP), Kanban.

4.8.3. Poui Ta 000B’SI3KM y KOMaH/Il TIPOEKTY, MepEBaru KOMaHHOI poOOTH,
PHU3HUKHU Ta CKJIAJHICTh TAKO1 CHiBIpAIli.

4.8.4. OcHOBHI eTanu mianyBaHHs 1 BUKoHaHHs [T npoekty. JKutreBuii nuki
IT npoekry.

5. KIBEPBE3IIEKA TA 3AXUCT IH®OPMAIIII

5.1. OcHoBHM Ki10epOe3neKH.

5.1.1. TlonsTTs KiGeprpocTOPyY Ta IHPOPMAIIIHHOTO MPOCTOPY.

5.1.2. Tudopmariiina 6e3neka sk chepa HarioHaTbHOI Oe3meKku YKpaiHw,
Oe3IeKH i ANMPUEMCTBA/YCTaAHOBH, 0COOMCTOT OC3IEKH.

5.1.3. IlonsTTs kibepbe3nekn, 3axucty iHhopmarlii Ta Ki0ep3axucTy.

5.1.4.  Bumm  3axumcty  i"Hdopmaiii:  TEXHIYHUH,  IHKEHEPHUI
KpunrorpadiyHuii, opraHizamiitHui.

5.1.5. TloHsTTS KOH(IIESHIIHHOCTI, IIITICHOCTI, JOCTYITHOCTI.

5.1.6. [lpunarunu kidbepoOe3neK.

5.1. KibGepzarposu Ta kibepaTakH.

5.2.1. TloHsTTS 3arpo3, aTak, Bpa3JIUuBOCTI.

5.2.2. Knacudixkaris 3arpo3s, aTax.

5.2.3. Kibepznounnu. Kibepsiitna. KibepobopoHa.



5.2.4. Kibeprepopusm. Kibeppo3sinka.

5.2.5. Mozenp nopyuHuKa.

5.2.6. TloHATTA, CYTHICTb Ta OCHOBHI 3aBJaHHS KOMILIEKCHOI CHCTEMH
3axUCTy iH(pOopMaIlii.

5.3. besmneka Mepexi.

5.3.1. [IoHATTS PO MWIKIJIMBE IPOrpaMHe 3a0e3MeUeHHS.

5.3.2. llInuryHchKi mporpamMu, (pilmvHT, MporpaMu-BUMaraui.

5.3.3. DDoS-araku.

6. MATEMATHUKA B IT

6.1. 3acTocyBaHHsS METOJ[IB MATEMAaTUYHOT'O aHAJII3Y, AHAIITHYHOI T€OMETPIi,
niHiHOI anredpu B IT.

6.1.1. YucnoBa mocmiIoBHICTh Ta ii rpaHuls. HeckiHUeHHO Mali Ta BENUKi
BeJnuUHU. [IOpIBHSHHS HECKIHYEHHO MaJIMX 1 BEJIMKUX BEJIMYHH.

6.1.2. IToxiaHa Ta ii 3acTOCYBaHHS AJIs1 1OCTIKEHHS (DYHKI[IH O/TH1€T 3MIHHO].

6.1.3. O0uyucieHHs BU3HAYEHHUX IHTErpatiB (METOJ MPSAMOKYTHHUKIB, METO/]
Tpanerin).

6.1.4. 3acrocyBanHsi (yHKIIMN Oaratbox 3MIHHMX. YacCTHHHI MOXIJIHI.
Heo0xiH1 1 J0CTaTHI YMOBHU €KCTPEMYMY.

6.1.5. Metoan ontumizanii: OCHOBHI HOHSTTA Ta 111 B 3aa4ax J1HIMHOTO Ta
HEJTIHINHOTO NporpaMyBaHHs. MeToj TpaJileHTHOTO CITYCKY: 1715l Ta alTOPUTM.

6.1.6. Anpokcumariss maHux. MeToj HaliMeHIIMX KBajapaTiB (JliHiiHA
3QJIC)KHICTB ).

6.1.7. YucnoBi psiau Ta MOHATTS 1X 301kHOCTI. CTyneHeB1 psay.

6.1.8. OcHOBHI O3HauyeHHs Teopli AU(EepeHLIATBHUX PIBHIHB: MOPSAOK
nuepeHiaTbHOr0 PIBHSHHS, YACTUHHUI PO3B’SI30K, 3arajbHUN PO3B’SA30K,3 ajgayda
Komwi. [ToHATTS npo 1TepaiiitHi METOau iX po3B’sA3yBaHHS.

6.1.9. Ilpsma 1 momumHa B npoctopi. IlonsaTTs rinepromuuu. Kpusi i
MOBEPXHI JIpyroro nopsaaky. Einirnc, rinepbona, napadoda.

6.1.10. Matpuui ta aii 3 MatpuusaMu. Buznaunuku. OOepHeHa MaTpHLIS.

6.1.11. BiacHi BeKTOpH Ta BJIACHI YKCIIa MATPHIII.

6.1.12. Cuctemu niHIHHUX anreOpaidyHUX PIiBHSHB, YMOBHU iX PO3B’SI3HOCTI.
YucenbHI METOU 1X PO3B’SI3aHHS.

6.1.13. JliniliHMI BEKTOPHUN TMPOCTIp Ta WOrO OCHOBHI BJIACTHUBOCTI.
Po3mipHicTh 1 6a3uc mpocTopy.

6.2. JIuckpeTHa MaTeMaTHKa.

6.2.1. IlonsTTss MHOXUHU. Oniepaliii HaJy MHOKUHAMU: 00’ € THAHHS, TIEPETHH,
pI3HUIIA, TOOBHEHHS, OyJieaH MHOXKUHHU, IEKapTiB JOOYTOK.

6.2.2. bBiHapHi BIJHOLIEHHA Ta iX BJIACTUBOCTI: pPeIECKCUBHICTB,
CUMETPHUYHICTh, TPAH3UTHUBHICTb.



6.2.3. KomOinatopuuii anani3. IlpaBunmo cymmu Ta no0yTtky. Cromyku,
MEePECTaHOBKU, PO3MIIICHHS: 0Oe3 MOBTOPEHb Ta 3 MOBTOpPeHHSAMH. [IpuHIMN
BKJIIOUEHB 1 BUKITIOUYCHbD.

6.2.4. Enementn marematuuyHoi Jsoriku. Jloriuni cromyunuku. TaGmuir
ictunHOocTi. byneBi ¢yukiii. Popmu mnomanHs OyneBux (QyHkuik. Jlorika
BHCJIOBJIIOBAHb.

6.2.5. I'padu. Tunu rpadis: OpieHTOBHI Ta HEOPIEHTOBHI rpadu. Bepmmnau
Ta pedpa, CTyHiHb BEPIIMHU, CYMDKHICTb. [30Mopdi3zm rpadis. Omneparii Hax
rpadgamu: 00’€lHaHHA, TpsiMa CyMa, OMIOBHEHHS, BIIIYYeHHS peOpa, BUITYyUYEHHS
BEPIIMHH.

6.2.6. MapuipyTu, JaHIIOTH, [IUKJIU Ta iX PI3HOBUIMU y rpadax.

6.2.7. 3B’sA3HICTh IpadiB, KOMIIOHEHTH 3B’SI3HOCTI HEOPIEHTOBAHUX Tpadis.
Biacranb M BEpIIMHAMH.

6.2.8. [lepeBa, Jlick: OCHOBH1 TTOHSTTS.

6.3. 3acTocyBaHHs Teopii UMOBIpHOCTEM Ta MaTeMaTU4HOiI cTaTucTUKU B IT.

6.3.1. Croxactuunuii ekciepuMeHT. [IpocTip enemenTapuux noaii. Oneparii
Haj noaiamu. KomOiHatopHa Ta reomeTpruyHa HMOBIPHOCTI. Y MOBHA HMOBIPHICTb.

6.3.2. ®opmya noBHOi iiMoBipHOCTI. PopMyina baiieca. CxeMa He3alIeKHUX
BUIpoOyBanb bepHysuti. 3aKOH BETUKUX YHCEIL.

6.3.3. YucnoBi XapaKTEpPUCTUKU OJIHOBUMIPDHUX BHUIIQJKOBUX BEIUYHH
(MaTemMaTHUYHE CIOJIBAHHS, CEpEHE 3HAUCHHS, MellaHa Ta IUCIIepCis).

6.3.4. IloHsATTS pO3MOALTY BHUIIAAKOBOI BeNMUYMHU. DYHKIlISA PO3MOALTY.
[IinbHICTH po3noalTy. PiIBHOMIpHUI Ta HOPMaTBHUIN PO3MOIIIH.

6.3.5. IlonsATTs cratucTUyHOro 3B’sA3Ky. JIiHINHA 1 JOTICTUYHA perpecis.
KoedimienT mapHoi kopesnsuii.

6.3.6. baratoBumipHi JUCKpeTHI BenuyuHU. [loHATTA 1Tpo CcymicHUM
posnoain. Kopensiiiina maTpuiis.

6.3.7. IloHATTS BUNIAAKOBOI (DYHKIIIT Ta BUMAJAKOBOTO MPOLECY.

6.3.8. OcHOBHI 3a7a4i MaTeMaTHYHOI cTaTUCTUKU. [lepBrHAA 00pOOKa TaHMX.

6.3.9. Bizyamizamis gaHux (TOYKOBa jiarpama, ricTorpama, CTOBITYacTa
JiarpaMa, KpyroBa Jiarpama).

6.3.10. ToukoBi Ta IHTEpBAJIbHI OIHKKA XapaKTEPUCTHUK BUMAIKOBUX
Benu4uH. [[oBip4l iHTEpBaIIH.

6.3.11. OCHOBHI MOHATTSA Ta TEpEeBIpKa CTATHCTHYHUX TIMOTEe3 (HYJIHOBA
rinores3a, aJlbTepHATUBHA TIMOTE3a, piIBEHb 3HAYYIIOCTI, OJTHOPIIHICTH HOPMATHHO
PO3MOIIEHUX BUOIPOK).

7. MEPEXXI TA OBMIH JAHUMH

7.1. Knacudikauisg Ta pyHKIii KoM’ roTepHUX Mepex. KoMyTarlis kaHaiB 1

KOMYTallisl makeTiB. TomoJIorii KOMI FOTEPHUX MEPEXK.



7.2. TlonsaTtss mpoTokoily Ta iHTepdeiicy, iepapxis HPOTOKOJIB, MOTIK
iHpopmMmartii B Mepesxi. Eranonni mogeni ISO/OSI ta TCP/IP.

7.3. InTepHeT peyeil: OCHOBHI MOHSATTS, cpepu 3aCTOCYBAHHSI.

8. OnepariiitHi cuctemu.

8. NIPU3SHAYEHHS ONNEPAIIIMHUX CUCTEM

8.1.1. PizHOBHIHN oneparinHux CUCTEM (0THOKOpHCTYBAIIbKI,
0araToKOpHUCTYBaIlbKi, peaIbHOTO Yacy).

8.1.2. OcHoBHI (yHKIIIT OnepaIiiHuX CUCTEM.

8.1.3. Bumoru 1o onepaliiiiHuxX CUCTEM, MOHSTTS BIJIMOBOCTIHKOCTI.

8.2. DaiioBl CUCTEMHU.

8.2.1. OcHOBHI MOHATTS PO (Paiinu 1 PailyioBl CHCTEMHU.

8.2.2. Jloriuna Ta (pi3uyHa oprasizauis Qaiimis.

9. OCHOBH MOB ITPOI'PAMYBAHHS

9.1.1. Tlomsarts kjmacy Ta o00’ekTa B 00 €KTHO-OPIEHTOBAHOMY
MporpamMmyBaHH1; KOHCTPYKTOP 1 AECTPYKTOP, IHTEepdENc 1 peatizaris.

9.1.2. ba3oBi koHuenmii 00 €KTHO-OPIEHTOBAHOIO  IPOrpaMyBaHHS:
a0CTpaKIis, IHKANCYALIs, CIAaAKyBaHHA, MOIIMOP(DI3M.

9.1.3. 3B’sa3kM MiX KiacaMd B 00’ €KTHO-OPIEHTOBAHOMY IPOTrpaMyBaHHI:
acoIriaris, arperaiis, KOMIIO3HIIis, CIIaIKyBaHHS, 3aJICKHICTb, peatizarlis.

9.14. TlopiBHSAHHSA  MPOIEAYpPHOr0 Ta  00’€KTHO-OPIEHTOBAHOTO
IporpamMyBaHHS.

9.2. Tlpunmunu Ta cdepa 3acTOCyBaHHS BHJIB IPOrpaMyBaHHS:
dyHKIlIOHATBHE, JIOTIYHE, TOJIAHO-OPIEHTOBAHE, PEaKTUBHE, Yy3arajbHEHE
MporpamMyBaHHSI.

9.3. Mogeni napaneiabHux oounciienb: kinacudikaiis diinxa.

9.4. Tpancnsamis Ta  BUKOHAHHS:  KOMIUIATOp,  IHTEpHIpeTaTop,
KOMITOHYBaJTHbHUK.

10. LITYYHUHA IHTEJIEKT

10.1. ®dyHpameHTandbHI TMOHATTS: I1HTEJIEKTyallbHa CHCTEMa, arcHT,
CepeloBHUIIE, 33]a4l IITYYHOTO IHTENEKTY, CHIIBHHUM 1 CTA0OKUN ITYYHUN 1HTEJICKT.

10.2. ITomyk y mpocTopi CTaHiB Ta MOJIaHHS 3HAHb.

10.2.1. CrpaTerii momyKy y IpocTOpl CTaHiB: MOIIYK BLIUP, MOIIYK BIIIKO,
MPAMUNA, 3BOPOTHUN Ta ABOHANPABICHUHN OIIYK.

10.2.2. Mopeni noiaHHs 3HaHb (CEMaHTHUYHA MEPEKa, MPOAYKI[iITHA MOJIEIb).

10.3. MammHHe HaB4aHHSI.

10.3.1. 3apaya knacudikamii. HaBuanus 3 Bunrtenem ta 6€3 ydurTesns.

10.3.2. Bubip TpeHyBaJIbHUX Ta BaJlJalIHUX JaHUX I HABYAHHSI.

10.3.3. TloHATTA: IITYy4HUI HEWPOH, IITy4YHA HEHpOHHAa Mepexka, (PyHKIIl
aKTHUBAIIll IITYYHOTO HeMpoHa ( JiH1HA, TOPOroBa, CUTMOiIHA, palialibHO-0a31CHa
l"ayca).



I11. ONIHIOBAHHSA
Y3AT'AJIBHEHA CTPYKTYPA IIPEAMETHOI'O TECTY

° HaiimenyBaHHs po3aity [TuToma Bara po3miny,
3/1 %
1. | Anroput™Mu Ta 0OYHCIIIOBAJIbHA CKJIAQTHICTh 8-12
2. | ApxiTeKTypa 00UYHCIIOBAIbHUX CUCTEM 8-10
3. | basm Ta cxoBuIIa TaHUX 10-14
4. | ImxeHepis CUCTEM 1 MPOTPAMHOTO 3a0€3MEUCHHS 10-14
5. | Kibepbesneka Ta 3axucT iHpopMarii 8-10
6. | Marematuka B IT 10-14
7. | Mepexi Ta 0OMiH JaHUMH 8-10
8. | Onepaiiiiai cuctemu 8-10
9. | OcHOBHM MOB ITPOTpaMyBaHHs 8-10
10. | HITyynuit iHTENEKT 8-10

KOI'HITUBHI PIBHI OXOIJIEHHSAI:
PiBenb A. HeoOXigHu KOTHITUBHUMN PIBEHb «3HAHHS.
PiBenb B. HeoOxiauuii kBamiikaniiHuii piBeHb «3HAHH, «PO3yMIHHD».
PiBenb C. HeoOximuuii kBamidikamiiHuil piBeHb «3HaHHS», «P0o3yMiHHDY,
«3acToCyBaHHSY.
Pisenb D. HeoOxigauit kBamidikamiiiuuii piBeHb «3HaHHN», «PO3yMiHHSY,
«3actocyBaHHs» Ta «AHaII3»/«CuHTE3»/«OIIHKaY.

Ne 3/T1 ITuToma Bara, % KoruiruBumii
piBeHb

1. AnrropuT™Mu Ta 004YHMCIIOBAIbLHA 8-12
CKJIAJHICTh
1.1.1
1.1.2
1.1.3
1.14
1.15
1.2.1
1.2.2
1.2.3
1.24
1.3.1
1.3.2
2. ApxiTeKkTypa 004HCIIOBATbHUX CHCTEM 8-10
2.1
2.2.1
2.2.2
2.3
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24.1

24.2

2.4.3
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3. basu ta CXOBHMIIIA TAaHHUX

10-14

3.1

3.2

3.3

3.4

3.5

3.6

olell-Aleli=Al::

4. TH:KeHepisl cuCTeM i MPOrpamMHOro
3a0e3neYeHHs

10-14

41.1

4.1.2

4.1.3

421

4.2.2

4.2.3

43.1

4.3.2

44.1

4.4.2

4.4.3

451

45.2

453

454

455

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.7.1

4.7.2

4.7.3

4.7.4

48.1

4.8.2

4.8.3

4.8.4
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5. Kioep0e3neka Ta 3axuct ingopmamii

8-10

5.11

512

5.1.3
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2.1.4

5.15

5.1.6

5.2.1

5.2.2

5.2.3

5.2.4

5.25

5.2.6

5.3.1

5.3.2

5.3.3
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6. Marematuka B IT

10-14

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

6.1.10

6.1.11

6.1.12

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

6.3.9
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6.3.10 B
6.3.11 B

7. Mepe:xi Ta 00MiH JaHUMH 8-10
7.1 B
7.2
7.3

=

=

8. Onepauiiini cucremu 8-10
8.1.1
8.1.2
8.1.3
8.2.1
8.2.2
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9. OcHOBHM MOB IPOrpaMyBaHHS 8-10
9.11
9.12
9.13
9.14
9.2
9.3
9.4

R W W R O W W

10. ITy4yHuUii iHTEIEKT 8-10
10.1

10.2.1

10.2.2

10.3.1

10.3.2

10.3.3

W R W w R

Tecrosi 3aBnanns ckiaagawTbes 3 140 nurans.

Ha Bukonanus tecty BinBeneHo 120 XBUIIHMH.

Orinka 3a BCTynHE BUIIPOOYBaHHS BUCTaBISAETHCS 3a 200-0a1bHOIO MIKATIOH0
OIliHIOBaHHs. MiHIMaJIbHA KIJIbKICTh HaOpaHux OamiB ckimamae 100.



Taduaunsa nepeBegeHHs TecTOBUX OaJuiB npeaMeTHux tectiB €EP®BB nus
BCTYyNy JJIA 3100yTTsl cTynensa marictpa Ha ocHoBi HPK6, HPK7 no mkauan

100-200
TecroBuii bau 3a TecroBuii bax 3a TecroBuii bax 3a
o HIKAJIOI0 6au HIKAJIOI0 G HIKAJIOI0
100-200 100-200 100-200

35 100 71 148 107 183,5
36 101 72 149 108 184
37 102 73 150 109 184,5
38 103 74 151 110 185
39 104 75 152 111 185,5
40 105 76 153 112 186
41 106 77 154 113 186,5
42 107 78 155 114 187
43 108 79 156 115 187,5
44 109 80 157 116 188
45 110 81 158 117 188,5
46 111 82 159 118 189
47 112 83 160 119 189,5
48 113,5 84 161 120 190
49 115 85 162 121 190,5
50 116,5 86 163 122 191
51 118 87 164 123 191,5
52 1195 88 165 124 192
53 121 89 166 125 192,5
54 122,5 90 167 126 193
55 124 91 168 127 193,5
56 125,5 92 169 128 194
S7 127 93 170 129 194,5




58 128,5 94 171 130 195
59 130 95 172 131 195,5
60 1315 96 173 132 196
61 133 97 174 133 196,5
62 1345 98 175 134 197
63 136 99 176 135 197,5
64 137,5 100 177 136 198
65 139 101 178 137 198,5
66 140,5 102 179 138 199
67 142 103 180 139 199,5
68 143,5 104 181 140 200
69 145 105 182

70 146,5 106 183

IV. ITPUKJIAA TECTOBOI'O 3ABJJAHHSA

Sxuii 3 npuHUKUIIB 00’ €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHA O3HA4a€ 00’ €THAHHS
AHUX Ta I1¥ HaJ JaHUMU B €IUHE 1iae?

O

O
O
O

Iakancynsmis
yCHaaKyBaHHs
noiMophizm
MOYJIBHICTD
V. HEPEJIIK PEKOMEHJIOBAHOI JIITEPATYPU

AJITOPUTMH Ta 00YHUCTIOBATBHA CKJIATHICTD

1. KpeneBuu A.Il. Anroputmu 1 ctpykrypu aanux. [ligpyunuk. — K.: BIIL]
"KuiBcbkuit YHiBepcutet", 2021. — 200 c.

2. Kopmen, T. Becrynm no amroputmiB [Tekcr] / Tomac Kopmen, Yapib3s
Jleizepcon, Ponansa PiBect. — K.: K. I. C., 2019. — 1288 c.

3. Pumxosens, FO.B. Anroputmizaiis ta nporpamyBanHs. Yactuna 2 [Tekcr]:
HaBuapbHUM mocionuk / FO.B. Pumkosens, B.A. Bucomnpka. — JIbBiB:
Bupasuuirrso «Hosuii CeiT-2000», 2020. — 320 c.

4. Marsienko M.I1. Anroputmu Ta CTpyKTypHU JaHUX: HAaBYAIbHUMN MOCIOHUK. /
M. I1. Marsienko. — Kuis: Bugasaunrso Jlipa-K, 2018. — 340 c.

5. Introduction to Algorithms. Thomas H. Cormen, Charles E. Leiserson,
Ronald L. Rivest and Clifford Stein. Third Edition. The MIT Press
Cambridge, Massachusetts London, England. 2009. 1292 p.




ApXiTeKTypa 004HCIIOBAJIBHUX CHCTEM
1. Andrew S.Tanenbaum, Todd Austin Structured computer organization 6
edition, Pearson, 2012. — 808 p.
2. John L. Hennessy, David A. Patterson Computer Architecture a Quantitative
Approach Sixth Edition. — Morgan Kaufmann publications: NY, 2019. — 1527

p.

3. A6pamoB B.O. ApxitekTypa €JIEeKTPOHHO-OOUMUCIIOBAIBHUX  MAIIIHH:
HaBuaiabHUM nociOHuk. — K.: KMITY imeni b.J1. I'pinuenka, 2007. — 84 c.

4. Kasyn C. B. Apxitektypa komm’toTepiB. (OcoO0JMBOCTI BUKOPUCTAHHS
koM 'torepiB B IC : HaBwanbhuii nocionuk / C. B. Kasyn, 1. B. Cop0Oar. —
XapkiB : Bun. XHEY, 2010. — 256 c.

5. Martgienko M. I1., Pozen B. I1., 3akmanuuiit O. M. ApxiTekTypa KOMIT I0Tepa.
Hapuanbsauit nocionuk. — K: Bunasuunrso Jlipa-K, 2016. — 264 c.

ba3u Ta cxoBuma 1aHux

1.

2.

Houenko C. I. Opranizauis Ta cuCTeMH KepyBaHHs 0a3amu nanux. Hay.
nocionuk. Xapkis, Ykp{Y3T, 2023, 117 c.

Ymenko 0. O., Kopanmbuyk M. JI., I'aBpuisik M. C., Herpuu A. JL
Merononoria iHboOpMalIHUX cHCTEeM Ta 0a3 JaHUX: TEOPETHUYHUU 1
npaktuuHuil miaxoau. Hasu. ITociGuuk. YepniBmi, UepHiBenbKuil Hail.
yH-T iM. }O. ®enproBuua, 2021, 240 c. ISBN 978-966-423-641-3
Cunopenxo B.B., Koncrantunosa JI.B., CmipHoB C.A. Opranizaiis 6a3
nanux: HaBuanbamii mociOnmk. — KpormBaunpkuii: [THTY, 2018. — 274
C.

Opranizariis 6a3 manux: HaBy. nocioHuk / O. I'. Tpodpumenko, FO. B.
ITpokom, H. I. Jlorinosa, I. M. Konutuyk. 2-re BUj. BUMPAB. 1 JOMOBH. —
Oneca: deHikc, 2019. — 246 c.
http://dspace.onua.edu.ua/bitstream/handle/11300/11778/Opranuzanua%o
200a3%?20nannbix.pdf?se quence=1&isAllowed=y

Silberschatz Abraham, Korth Henry F., Sudarshan, S. Database system
concepts. Seventh edition. | New York, NY: McGraw-Hill, [2020] — 1373
c. https://archive.org/details/database-systemconcepts-7th-
edition/page/n2/mode/lup

Anthony DeBarros. Practical SQL, 2nd Edition: A Beginner's Guide to
Storytelling with Data 2nd Edition. | No Starch Press [2022] — 464 c.
https://www.oreilly.com/library/view/practical-sql2nd/9781098129866/

Inskenepist cucrem i mporpamMHoro 3ade3ne4eHHst
1. Tmxenepiss mporpamHoro 3aoesneuyeHHs: [lociOHMK 171 CTyA. BUIIUX

HaBu.3aknanie / [JI. bBoponkina, I'.O. bopoakin. HamionanbHuit
YHIBEpCUTET O10peCypcCiB Ta MpUpoJoKopucTyBanHs Ykpainu. — K. 2018.



2. OcHOBU cucteMHoi iHxeHepii: HaBu. moci6. / I'. O. Kpusos, C. T.
KpusoBa, K. O. 3Bopukin, O. €. 3y6anpoB. K.: KIII im. Irops
Cikopcbkoro.- 2022. — 322 c.

3. Ebenezer Don. Git Prodigy Mastering Version Control with Git and
GitHub. - 2023. - 113 p.

4. Framework Study for Agile Software Development Via Scrum and
Kanban. Article in International Journal of Innovation and Technology
Management. Vol. 17, No. 4 (2020) DOI: 10.1142/S0219877020300025

KiGep0Oe3neka Ta 3axuct inpopmauii

1. bypsuok B.JI., Kupuuox P.B., Cxnaganuuii II. M. OcHoBu
1H(popmaniiiHoi Ta KibepHeTnuHO1 Oe3neku. Hasu. mociOnuk. — K. , 2018.
—320 c.

2. Jlicosceka lO. I1. KiGepOesneka: pu3uKu Ta 3aX0/I1: HABY. MOCIOHUK. —
K.: Bunasuuuuii nim «Konmop», 2019. — 272 c.

3. Texnomorii 3axucty iHpopmaiii B iHPopMaIiiTHO-TEICKOMYHIKaIlIHHUX
cucreMax: HaB4. mnoci6. / A.B. Xwmu, O.M. Illanosam,O. A.
VYcenencbkuii. — KwuiB: KIII im. Irops Cikopcekoro, Bua-Bo
«ITomrexuika», 2021. — 213 c.

4. Sémola M. Information Security Management An Executive View. 2022.
-222p.

Maremaruka B IT

1. Xom’rok B. B. Buma wmaremaruka. Yactuna 1. JlimifiHa anreOpa Ta
aHaiTH4HA reomMeTpis : nmpaktukym / B. B. Xom’1ok, [. B. Xom’tok. — BinHuiis
: BHTYVY, 2017. - 118 c.

2. Xom’tok B. B. Buma maremartuka. Yactuna 2. Betyn 10 MaTeMaTHYHOTO
anamizy. JludepenuianpHe Ta iHTErpagbHe YUCICHHS (PYHKIIT OJHIET 3MIHHO1
: mpakTuky™m / B. B. Xom 1ok, I. B. Xom’tok. — Binnung : BHTY, 2017. — 152
c. 7. Slkoseus B.I1., boposuk B.H., BaBpukosuu JI.B. AnaniTuuna reoMerpis:
Hagu. nocionuk — Cymu: YHiBepcuTeTchbka kHUTa, 2004. — 296¢.

3. Buma maremaruka: O6a3oBuil miapydyHuk nis By3iB / mig pena. B. C.
[Tonomapenka. — XapkiB: @omio, 2014. — 669 c.

4. CenuykoB B. @®. Buma wmartematuka. 3aranbHi pO3AUIH: HaBYAIbHUUN
nocionuk. Y. 1 / B. ®. Cenuykos, T. B. Jlenucosa. — Xapkis : Bug XHEY,
2013. — 444 C. — Pexum JOCTYIY:
http://www.repository.hneu.edu.ua/handle/123456789/6037.

5. CenuykoB B. ®. Buma wmaremaTtuka. 3arajibHi pPO3AUIA: HaBYAIbHHMA
nocionuk. Y. 2 / B. ®@. Cenuykos, T. B. Jlenucoa. — XapkiB: Bug XHEY,
2013. — 296 C. — Pexxum JOCTYITy
http://www.repository.hneu.edu.ua/handle/123456789/6042.



6.

CenuykoB B. @®. Buma wmartemartuka. 3arajibHi pO3JUIM: HaBYaJbHHMA
nociOnuk. Y. 3 / B. ®. Cenuykos, T. B. Jlenucosa. — Xapkis : Bun. XHEY
im. C. Kysnmens, 2014, — 356 <c¢. — Pexum pgocrymy
http://www.repository.hneu.edu.ua/handle/123456789/9075.

JluckpeTHa MaremaTuka: HaBuajlbHMi mociOHuk / T. B. Jlenucosa, B. @.
CenuykoB. — XapkiB : XHEY im. C. Ky3nens, 2019. — 288 ¢. — Pexum
noctymy : http://www.repository.hneu.edu.ua/handle/123456789/22003 .
Bbopucenko O. A. JluckpeTHa MmaTeMaTHKA : MAPYYHUK JJISI CTYACHTIB BUIIUX

HaBuyaIbHUX 3akiaAiB / O. A. bopucenko. — Cymu : YHIBEpCUTETChbKa KHUTA,
2019. — 255 c.

Mepexi Ta 00MiH JaHUMU

1.

4.

5.

Opranizanis KOMI ' IOTEPHUX Mepek [ EnekTpoHHuit pecypce] : MApyYHUK: 1715
cTyd. cnemianbHOCcTl 121 «IHxkeHepis nmporpaMHOro 3ade3neyeHHs» Ta 122
«Komn’rorepni Haykm» / KIII im. Iropst Cikopebkoro ; FO. A. TapHaBcbhkuid,
I. M. Ky3bmenko. — EnekTponHi TekcToBi naHi (1 daiin: 45,7 Moaiit). — Kuis
: KIII im. Irops Cikopceskoro, 2018. — 259 c.

Kypakoscekuit b. 10. Komm’rotepni mepexi. Yactuna 1 HapuanpHuii
nociOHuK [ EmekTpoHHMit pecypc]: HaBd. 1Moci0. A4Sl CTYI. cremiaibHoCTi 121
«Imxenepist nporpaMHoro 3ade3nedeHus» ta 126 «ludopmariiitni cuctemu ta
texHonorii» / b. FO. XKypaxoscekuii, [.O. 3eni; KIII im. Iropst Cikopcbkoro.
— Kui: KIII im. Irops Cikopcekoro, 2020. — 336 c. Pexum pocrtymy:
https://ela.kpi.ua/bitstream/123456789/36615/1/Zhurakovskyi_Zeniv_%20K
ompiuter ni_merezhi_Ch1.pdf.

XKypakoscekuit b. 10. Komm’rotepni mepexi. Yactuna 2 HapuanbHuii
nociOHuk [EnexkTpoHHult pecypc]: HaBd. mociO. Jyist CTy . cneniaabHocTi 121
«IH)kenepis nporpaMHoro 3abe3neueHus» Ta 126 «IndopmaiiiitHi cucremu Ta
texnouorii» / b. FO. Kypakoscbkuii, 1.O. 3eniB; KIII im. Iropst Cikopcbkoro.
— Kuis: KIII im. Irops Cikopcbkoro, 2020. — 372 c. Pexum pocryny:
https://ela.kpi.ua/bitstream/123456789/36641/1/Zhurakovskyi_Zeniv_Komp
iuterni_ merezhi_Ch2.pdf.

Kowmm’rorepui mepesxi: miapydnuk / Azapos O.[1., 3axapuenko C.M., Kaxyk
0.B., Opnosa M.M., Tapacenko B.II. — Binaums: BHTY. —2020. — 378 c.
Tanenbaum E. Computer networks / E. Tanenbaum, D. Weatherall. — New
Jersey: Pearson Prentice-Hall, 2020. — 955 p.

Onepaniiini cucremu

1.

2.

Stallings W. Operating Systems. Internals and Design Principles / William
Stallings. — Ninth Edition. — Pearson Education Limited, 2018. — 1128 p.
Tanenbaum A. Modern Operating Systems / Andrew S. Tanenbaum, Herbert
Bos. — 4™ Edition. — Pearson Education, Inc., 2015. — 1137 p.


http://www.repository.hneu.edu.ua/handle/123456789/9075

3. Tony6umumit  J[.FO. Omepamiiiai  cuctremu [Enexkrponnuit  pecypc]/
J.YO.Tonyonnunii, A.B. Xonogkosa. — XapkiB : XHEY im. C. Ky3neus,
2018. — 317 C. Pexum JOCTYIY:
http://repository.hneu.edu.ua/handle/123456789/23844.

OcHOBH MOB IPOrpaMyBaHHS

1. IIgeur O. ITATEPHU TIPOEKTYBAHHA [Enexktponnuii pecypc] /
Onexcanap [Bern — Pexxum JOCTYITY 110 pecypcy:
https://refactoring.guru/uk/design-patterns.

2. Holub A. UML Quick Reference [Enexrponnuii pecypc] / Allen Holub —
Pexxum noctymy mo pecypcey: https://holub.com/uml/.

3. CemenoB M. IIporpamyBanns [Enextponnuii pecypc] / Mukona CemeHOB —
Pexxum JIOCTYITy hi (o) pecypcey:
https://du.luguniv.edu.ua/course/view.php?id=134.

4. OO0'ekTHO-Opi€eHTOBaHE mporpamyBaHHs. HaBuanpHuii mociOHuk / B. b.
bobxkog, 1O. €. I'pyasuncekuii, K. B. Kpunos ; KIII im. Iropsa Cikopcekoro. -
KwuiB : KIII im. Irops Cikopcekoro, 2023. - 77 c.

I Ty4yHuil iHTEJIEKT

1. Meronu Ta cUCTeMHM IITYYHOTO IHTENEKTY: HaB4. mocib. [EiekTpoHHui
pecypce]/ yki. [1.B. JIyoko, C.B. lllapos. — Memnitonosb: @OIT Onnopor T.B.,
2019. — 264 c. — Pexum pocrymy: http://www.tsatu.edu.ua/kn/wp-
content/uploads/sites/16/knyha.-msshy-v-byblyoteku.pdf

2. Cy66orin C.O. IntenexkryanpHi cucTeMu: HaB4. moci0 [Enexrponnwmii
pecypc]. / C. O. Cy660tin, A. O. Omiitauk ; 3a pea. C. O. Cy66oriHa. —
3anopixoks:  3HTY, 2014, — 219 c¢. — Pexum pocrymy:
http://eir.zntu.edu.ua/bitstream/123456789/2156/4/Subbotin_%d0%86ntellig
ent_%20systems.pdf

3. Metoau Ta cHUCTEMH IITY4yHOTO iHTeNeKTy: HaBuanpbHHMII MOCIOHMK [yIst
CTyleHTiB Hanpsmy miarotoBku 6.050101 «Komn'torepHi  Hayku»
[Enextponnuii pecypc] / Yknaz.: A.C. CaBuenko, O. O. CunenbHikoB. — K.:
HAY, 2017.-190 c.



