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AHOTALNIA
I. Y3ATAJIBHEHA CTPYKTYPA IIPEIJMETHOI'O TECTY

Ne 3/m HaiimenyBaHHs po3ainy HHTOD,M B?ra
po3aiiay, %

1. | Anroputmu Ta 00YMCTIOBAIbHA CKIIAIHICTh 10
2. | ApxiTekTypa oOUHCIIOBAIBLHUX CUCTEM 8

3. | ba3u Ta cxoBHIa JaHUX 12
4. | [mxeHepis cUCTeM Ta IPOrpaMHOTO 3a0€3MeUeHHS 12
5. | KibepOesmeka ta 3axuct iHpopMartii 10
6. | Maremaruka B IT 12
7. | Mepexi Ta OOMiH TaHUMU 10
8. | Omepariiiti cucreMu 8

9. | OcHOBU MOB MpOrpamMmyBaHHs 10
10. | LLITygHu"it 1HTENEKT 8

II. KOI'HITHUBHI PIBHI OXOIIJIEHHSI:
PiBenb A. HeoOXiHMIT KOTHITUBHUN piBeHb "3HaHHS".

PiBenn B. HeoOxinHuii kBamigikamiitnuii piseds "3Hanusa", "Po3yminHs".

PiBenp C. HeoOxignuii kBamidikauiiiuuii piBeb "3HanHA", "Po3zyminns",
"3actocyBaHHS'".

PiBenr D. HeoOximawuii xkBamdikamiiiauii piBedb "3Haunag", "Po3yminasa"

5 >

"3actocyBanusa" Ta "Anamz"/"Cunres3"/"Orinka".

II1. AETAJII3OBAHA CTPYKTYPA IPEIMETHOI'O TECTY

Ne . . — KorniTuBumii
. HaiimenyBaHHs po3ainy/TeMu Ta i 3MicT piBens
1. AJITOPUTMH TA 00YHUCTIOBAIBHA CKJIATHICTD
(mutoma Bara 10%)
1.1. |IlonsaTrrs anroputmy. Bu3HaueHHs WOro 4acoBoi Ta B
IIPOCTOPOBOI (32 0OCATOM MaM’sITi) CKJIAIHOCTI
1.2. |Ilonarrtss aOCTpakTHOrO THIy JaHUX. AOCTPaKTHI THUIHU B
JAHUX: CTEKH, CIUCKH, BEKTOPHU, CIOBHHMKH, MHOXHHH,
MYJITUMHOKWHU, YEPTH, YEPTH 3 PIOPUTETAMHU
1.3. | Koprexi, MHOXWUHHU, CIOBHUKH, OJHO- Ta JBOOIYHO3B'S3HI B
CITUCKH.
Peanizamis aOCTpakTHUX THWIIIB JaHUX 3 OLIHIOBAHHAM
CKJIaJIHOCTI OIepalrii




1.4. |ba3oBi anropuTMu Ta iX CKJIAIHICTH: MOUIYK, COPTYBaHHS B
(mpocTi copTyBaHHS BHOOpPOM, BCTaBKaMH, OOMiHAMU Ta
YIOCKOHAJIEHI COpPTyBaHHS nepeBoM, copryBaHHs lllemna,

LIBUJIKE COPTYBaHH)

1.5. | Anroputmu Ha rpadax Ta iX CKJIaAHICTh: MONIYK B IIUPHHY 1 B
mOWHYy; TONIYK 3B'SI3HUX ~ KOMIIOHEHTIB; MoOymoBa
KICTSKOBOTO JepeBa; MoOyloBa HAaWKOPOTIIMX MUISXIB 3
BU/IIJICHOT BEPIIMHU; MOOY/I0Ba HAMKOPOTIIMX IUISIXIB MIXK
JIBOMa BEpILIMHAMU

1.6. |Crparerisi «po3auisiii Ta BOJOJApPIOW» Ta MPHUKIAIU B
3aCTOCYBaHHS.

1.7. | Crparerist 6alaHCyBaHHS Ta MIPUKJIAJIN 3aCTOCYBAaHHS. B

1.8. | JluHaMiuHe nmporpamMyBaHHs Ta MPUKIIAIN 3aCTOCYBAHHS. B

1.9. | OuiHtoBaHHS CKJIQJAHOCTI aJIfTOPUTMY MiJ Yac 3aCTOCYBAaHHS B
KOYKHOT CTparertii.

1.10. | Po3B's13H1, HamiBpO3B'sI3HI Ta HEPO3B'A3HI MNPOOJIEMHU. B
[IpoGnema 3ynuHKHU.

2. ApXiTeKTypa 00YHCIIOBAJIBHHUX CHCTeM (IIMTOMAa Bara
8%)

2.1 | ®yHKuii O1HAPHOI JOTIKH. B

2.2 | CucreMu YHCIICHHS. B

2.3 | ®opMH NOJAHHS YHCEIN Y KOMII FOTEPHUX CUCTEMAX. B

2.4 | be33HakoBuii Ta AONOBHIOBAJIBHUM KO IIUIUX YHCEIL. A

2.5 | OcHoBHi apudMeTHyHi omeparlii HaJ MUIMMH YHUCIaMU B B
0€33HaKOBOMY Ta JIOMOBHIOBAJIbHOMY KOJIaX.

2.6 | IIpunHnunu 300pakeHHs TIMCHUX YUCEN B TIaM’ SIT1 IPOrpamMu B
y (opmari 3 MIaBaruor0 KOMOIO.

2.7 | OcHoBHi apudmMeTnyHi omnepailii Haa JIACHUMU YHUCIAMU Y B
dbopmari 3 mIaBaKOYOI0 KOMOIO.

2.8 | IIpucrtpoi BBEICHH-BUBEAECHHS KOMIT IOTEpA. A

2.9 | Ilondarra iHTepdeiicy Ta HOro XapaKTepUCTUKH. B

2.10 | [IoHATTS MIMHU KOMIT'IOTEpA. A

2.11 | Opranizauis cUCTEMHOro iHTepdeiicy Ta apXiTeKTrypa B
CUCTEMHOI IUIaTH.

2.12 | Knacudikaiist apXiTeKTyp KOMI'TOTEPHUX CUCTEM. B

2.13 | Knacuuna apxitekrypa ¢oH Heiimana koMmn'toTepHHX B
CUCTEM.

2.14 | T'apBapaceka apXiTeKTypa OOUHUCIIOBAIBHUX MAIIUH. B

2.15 | lepapxiunuit mpuHIKN MOOYIOBY TTaM’SITI KOMIT FOTepa. A

2.16 | PerictpoBa mmam’siTh MiKpOIpoliecopa. B

2.17 | OcHoBH (YHKLIOHYBaHHA KeUI-MaMm'sTi Ta BipTyaJbHOI A
nam’ sITi.

2.18 | 3oBHIIIHS TaM'ATh KOMIT IOTEPA. B




2.19 | Ilepudepiitni mpucTpoi KOMII I0TEPA. A
3. Bba3u Ta cxoBHIIAa JaHUX

(muToma Bara 12%)

3.1 |IloHATTS mNOTEHIIIHHOTO, NEPBUHHOIO, aJbTEPHATUBHOIO B
KITIOYA.

3.2 | [IoHATTS 30BHIINIHBOTO KJIIOYA Ta BCTAHOBICHHS PEISAIIHHUX B
3B'SI3KIB MK BITHOIIEHHAMH persuiinoi b/I.

3.3 |IlonsATTa QyHKIIOHAIBHOI 3aJ€KHOCTI Ta HOpMaiizarii 6a3 B
TaHUX.

3.4 | HenopmamizoBana ¢opma BiJHOIIEHb pesiiinoi bJl Ta 1 B
HOpMaJibHa (popma.

3.5 |lloHATTs 4acTKOBUX (PYyHKI[IOHAJIBHUX 3alie)KHOCTEH Ta 2 B
HOpMasibHa (hopma.

3.6 | [loHATTS TpaH3UTUBHUX (PYHKI1OHATBHUX 3aJIEKHOCTEN Ta 3 B
HOpMaJbHa opma.

3.7 | ®yHKIIOHAJIbHI 3aJI€KHOCTI BiJi MOTEHUIMHUX KIIOAIB Ta B
HopManbHa opma boiica-Komna.

3.8 | O3HauenHsa 6a3u nanux. CocoOu CTPYKTYpYBaHHS JaHUX Y B
bJ1, monemni 6a3 gaHuX.

3.9 | Moga 3anuTiB 10 0a3u nanux. Tunu MoB 3anuTiB. MoBa QBE, B
moBa SQL.

3.10 | [TonsATTS TpaH3aKiii Opu JOCTYMI 10 0a3u TaHUX. B

3.11 | ACID-BnacTiBOCTI TpaH3aKIIii. B

3.12 | IapexcyBanHs 0a3 qaHux. TuM 1HACKCIB. B

3.13 | PesepBHe komitoBaHHs Ta BigHoBiIeHHA bJl. Kypuamu B
TpaH3akiii. Touku BijKary.

3.14 | [Tonsarts npo po3noaineHi 6a3u qanux. [lpunammn mpo3opocTi B
posnoaineHux bJ[. Cnocobu perutikaiii caiTiB po3noaUICHOT
BI.

3.15 | besneka nmanux y 0Oa3ax gaHux. KepyBaHHS OOCTyNom 10 B
CKBb/] Ta nanux y pensmiitaux b/I.

3.16 |bizHec-npouiecu  mpeameTHOi  oOjacTi, SK  OCHOBa C
MPOEKTYBaHHA 0a3a MaHux. Mo/ieTiOBaHHS TaHUX.

3.17 | KonnenTyanbHe MOJICIIOBaHHS JAHUX MPU IPOEKTYyBaHH1 06a3 C
JaHUX.

3.18 | JloriuHe MojieTIOBaHHS JAHUX MPU MIPOEKTYBaHHI 0a3 JaHUX. C

3.19 | ®i3uuHe MoneNOBaHHS TaHUX TMPU TPOEKTYBaHHI 0a3 TaHUX. C

3.20 | ER-mopens, ii npu3nadenns. Hotanis (0CHOBHI MO3HAYEHHS) C
ER-mopnenni.

3.21 | OcHOBHI MOHATTS peAmiMHUX 0a3 JaHWX: BiAHOIICHHS, B
KOPTEXK, aTpuOyT.

3.22 |llonsarrts cucremu kepyBaHHs Oasamu panHux (CKBI). B

Pemsiitai CKB/,.




3.23 | OcHOBH CHHTAaKCHCy [Jisi MOOymOBU 3amuTiB MOBOIO SQL. C
Tunu 3anuTiB.

3.24 | 3anutu BUbOipku MoBoro SQL. C

3.25 | 3anuTu o3HadueHHs qaHux MoBoto SQL (DDL). C

3.26 | 3anuTh MaHinmyIrOBaHHS 1aHuMu MoBo0 SQL (DML). C

3.27 | 3anutu kepyBanHs gaHuMu Moot SQL (DCL). Yrpasninus C
TOCTYTIOM.

3.28 | KepyBanns Tpan3zakuisimu B crangapti mosu SQL (TCL). C

3.29 | OcHoBHI oneparii pensiinoi anredpu. Oneparlisi BUOIpKU C
(BimOOPY).

3.30 | OcHoBHI omepartii pemnsmiiHoi anreopu. Onepairisi TPOEKITii C
(Projection).

3.31 | OcHoBHiI omepauli pensuiidHoi  anredpu.  Omneparist C
o0'eqnanus (Union).

3.32 | OcHOBHI omnepaii pensiuiiHoi anreOpu. Onepanis nepeTuny C
(Intersection).

3.33 | OcHoBHI omnepaiii pendiiiiHoi anreopu. Onepartiss pi3HUII C
(Difference).

3.34 | OcHoBHiI  omepauli pensuidHoi  anredpu.  Omneparist C
nekaproBoro g00yTky (Cartesian product).

3.35 | OcHoBHI onepanii pensiiiHoi anredpu. Oneparuis 3'e JHAHHS C
3a arpudyToM (Join).

3.36 | OcHoBHI  omepamii  pensuidHoi  anredpu.  Omneparii C
30BHINIHBOTO 3'€THAHHSA 3a arpuOyToM (Outer join)/

3.37 | OcHoBHI omepaiiii pendiiiiHoi anreOpu. Onepariist AUICHHS C
(Division).

4. InskeHepisi cucTeM Ta NPOrpamMHOro 3ade3nevyeHHs

(muToma Bara 12%)

4.1 BrnactuBoCTi  cuUCTeM: €MEpKEHTHICTh, aJUTUBHICTb, B
eKkBi(h1HATBHICTD

4.2 | Bigkputi Ta 3aKpuTi CcUCTeMHU; Kiacudikamis  3a B
MpU3HAYEHHSIM, TTOXOKEHHSIM, BUJIOM €JIEMEHTIB, CIIOCOO0M
oprasizartii.

4.3 | CnuibHe Ta BIAMIHHOCTI CKJIQAHUX 1 BEJIUKUX CUCTEM B

4.4 | Ckiajg 1 CTpyKTypa CUCTEMH; MOJEII TUITy YOpHOI Ta 01101 B
CKPUHBKH.

4.5 | KonnenrtyasibHi, MaTeMaTH4HI 1 KOMIT FOTEPHI MOJIETI. B

4.6 | 3B’A30K M1k CUCTEMOIO Ta MOJEIIIIO; 130- Ta TOMOMOP(i3M. B

4.7 | lloHsarTs, 1T, 3HAYCHHS, KJ1acugiKaris 3a B
(bYHKIIIOHAIBHICTIO, MacIITaboM, cpeporo 3acTOCYBaHHS.

4.8 |3abesmeueHHst 1HQOpPMAIIHHUX CHUCTEM: OpTraHi3alliiHe, B

iHpopMalliiiHe, MareMaThyHe, TMpOrpaMHe, TEXHIYHE,
JTHTBICTUYHE, METOIUYHE, TIPABOBE.




4.9 | Knacudikamis BHUMOT A0 NPOrpaMHOro 3a0e3Me4eHHs,
JpKepelia Ta MeToi 30UpaHHs BUMOT.

4.10 | Bumoru kopucTyBaya (BapiaHTH BHUKOPUCTAHHS Ta 1CTOPIi
KOPHUCTYBaUiB).

5. Ki0ep0Oe3neka Ta 3axuct iHpopmanii

(mutoma Bara 10%)

5.1 |IlomstTss xibepmpocTopy, KidepOesmneku, iHdopmariitHol
Oe3neku Ta 3axucty iHpopmaiii. MeTa 3axucty iH(opmarii.

52 |OcHoBHI mOHATTS  KiOepOe3meku:  KOH(IACHLIWHICTS,
HUTICHICT, JOCTYIHICTh, AaBTEHTHYHICTb, HEMOXKJIUBICTH
B1JIMOBH BiJl aBTOPCTBA, aBTeHTHU(IKAIlisl, aBTOPHU3ALIisl.

5.3 |Buau 3aco0iB 3axMcTy: TEXHIYHMI, OpraHizaliiHuH,
(p13uyHU.

54 |IlonsTTss  3arpo3ud,  BpPa3JIMBOCTI,  aTaKh,  PHU3HUKY.
Knacudikaris 3arpo3 Ta arak.

5.5 | Kibep3nounnu, kibepBiiiHa, KIOEppO3BIIKA.

5.6 |Mogens 3arpo3. Mogeny nopymHUKa.  MeTtomonorii
MOJICTIOBAHHS 3arpo3.

5.7 | lxigmuBe mporpamHe 3abe3nedeHHs. [loHATTs Oe3neku
MPOTPAMHOTO 3a0€3CUCHHS.

5.8 |Ouinka pusukiB iHMoOpMalliiiHOi  Oe3NMeKu: OCHOBHI
BU3HAYCHHSI Ta €TaI.

5.9 |lloHsaTTss Ta 3aBAaHHA KOMIUIEKCHOI CHCTEMHU 3aXHCTY
1H(popmaii.

5.10 | HopmaruBHO-TIpaBOBe 3a0e3neueHHs KidepOe3neku YKpaiHu.

6. Maremaruka B IT

(muroma Bara 12%)

6.1 | [ToHATTS PO YKCIIOBY MOCTIOBHICTH Ta 11 TPAHUIIIO.

6.2 | HeckiHueHHO MaJli Ta HECKIHYEHHO BEJHMKI BEIWYMHHU.
[TopiBHSHHS HECKIHUEHHO MAJIMX 1 BETUKUX BEJIUYHH.

6.3 |Iloximna Ta Ti 3acTOCYBaHHS JJIsi NOCTI/DKCHHS (DYyHKIIIH
OJTHI€T 3MIHHOI.

6.4 | OOumncieHHs BU3HAYEHUX IHTerpaiB METOI0M
MPSIMOKYTHUKIB.

6.5 | OOunciIeHHs BU3HAUCHHUX IHTETPajIiB METOAOM TpAIICIIiii.

6.6 |3acrocyBanHs (¢yHKIIM OaraThoXx 3MiHHUX. YacTuHHI
[TOX1/THI.

6.7 | HeoOxiaH1 Ta 1O0CTaTHI YMOBH €KCTPEMYMY.

6.8 | [loHsaTTs nmpo Meroam ontumizaliii. OCHOBHI IMMOHATTS Ta I
B 3aJla4ax JIHIHHOTO Ta HEJIHIMHOTO IPOrPAMyBaHHS.

6.9 |Ilonarrs mpo meromu omnrtuMizamii. MeTox Tpali€eHTHOTO

CIIYCKY: 1]1es Ta aJITOPUTM.




6.10 | Ampokcumartis maHux. MeToj HaWMEHITUX KBaJpaTiB C
(JTiHITHA 3a7IEXKHICTB).

6.11 | Yucnosi psau Ta MOHATTA iX 301kHOCTI. CTyneHeB1 psIu. B

6.12 | OcHOBHI O3HaueHHsA Teopii JudepeHIiaTbHUX PIBHSAHD: B
NOpSANOK  AWQEpeHIiaJbHOr0  PIBHSAHHS,  YaCTUHHUHN
PO3B'SI30K, 3arajabHUI PO3B'I30K, 3aaa49a Komri.

6.13 |Ilonarrs mpo  iTepamiiHi  METONM  PO3B'A3yBaHHs B
auQepeHiaaTbHIX PIBHSIHb.

6.14 | Ilpsma 1 muionuHa B ipoctopi. [IoHATTS rinepriionHm. B

6.15 |KpuBi 1 moBepxHi npyroro mnopsaky. Eminc, rimep6orna, B
napaboua.

6.16 | Matpwurii Ta Aii 3 MATPUIISIMHU. B

6.17 | BusHa4yHUK MaTpHIIi. B

6.18 | OGepHeHa MaTpuIls. B

6.19 | BiacHi BekTOpu Ta BIacH1 YKMCJia MaTPHIII. B

6.20 | Cuctemu miHIAHUX anreOpaiyHUX PpIBHSAHb, YMOBU iX B
PO3B'SI3HOCTI.

6.21 |YwucenbHi METOAM PO3B'SI3yBaHHA CHUCTEMH  JIHIMHHX B
anreOpaiuHuX piBHSHb.

6.22 | JliniliHUI BEKTOPHUHN IPOCTIp Ta HOTO OCHOBHI BJIACTUBOCTI. A

6.23 | Po3MipHICTh Ta 6a31UC BEKTOPHOTO IPOCTOPY. A

6.24 |Ilonarts npo MHOxkMHU. Omepauii HaJg MHOXHUHAMMU: C
o0'enHaHHS, TIEPETHH, PI3HUI, JONMOBHCHHS, OyleaH
MHOXUHHU, JIEKapTiB JOOYTOK.

6.25 | binapui BiAHOIIEHHS Ta X BIACTUBOCTI: PEeQICKTUBHICTH, B
CUMETPUYHICTh, TPAH3UTHBHICTb.

6.26 | KomOinaropuuii anam3. IlpaBuino cymu Ta Jg00yTKYy. B
Cronyku, mepecTaHOBKHU, PO3MIIICHHS: 0€3 TOBTOPEHb Ta 3
MOBTOPEHHSAMU. [[pUHITUTT BKITIOYEHD Ta BUKITIOYCHb.

6.27 | Enementn MareMaTHYHHUX JOTIKH. JIOTIYHI CHONYYHUKH. B
TaGmumi ictuHHOCTI. byneBi QyHkmii. ®opMu mnogaHHS
OyneBux (pyHkIii. JIorika BUCIOBIIOBaHb.

6.28 | I'padu. Tunu rpadis: opieHTOBaHI Ta HEOPIEHTOBaHI rpadu. B
Bepmunu Ta pedpa. CTymiHb BEpIIUHU, CYyMIKHICTb.

6.29 |I3omopdizm rpadiB. Omepariii Hag rpadamu: 00'€THAHHS, B
mpsiMa Cyma, JIONMOBHEHHS, BWIyYEHHsI peOpa, BUIYUYEHHS
BEPIITUHHU.

6.30 | MapmpyTu, jaHIforu (Koja), MUKIM Ta iX PI3HOBUAU Y B
rpadax.

6.31 | 3B's3HicTh rpadiB, KOMIOHEHTH 3B'SI3HOCTI HEOPIEHTOBAHUX B
rpadis. Bizcranb Mi>k BepIIIMHAMU.

6.32 | lepeBa, Jicu: OCHOBHI MOHSITTS. B




6.33 | CroxacTuuyHuii ekciepuMeHT. [IpocTip enemMeHTapHuX MOA1i. B
Omnepauii Hax noxissmu. KomOinatopHa Ta reomeTpuyHa
HMOBIPHOCTI.

6.34 | KombGinaropHa Ta reoMeTprUYHa HMOBIPHOCTI. B

6.35 | YMOBHa HMOBIPHICTb. B

6.36 | ®opmyia nmoBHOi MiMoBIpHOCTI. Dopmyra baiieca. B

6.37 | Cxema He3aleKHUX BUIPOOYBaHb bepHyIIi. 3aKOH BEIUKHUX B
qucen.

6.38 |YucnoBi XapakTEpUCTUKU OJHOBHUMIPHUX  BHIIaJKOBHX B
BEJIUYMH (MaTeMaTU4HE CHOAIBAHHSA, CEpPEAHE 3HAUCHHS,

MeliaHa Ta JUCTIePCis).

6.39 |IloHATTAs pO3MOALTY BHOAAKOBOI BeIUYMHU. DYyHKIIISA B
posnozniny. LI{inbHICTh po3moauy.

6.40 | PiBHOMIpHMIT Ta HOPMaJIbHHI PpO3IMOAUIA BUITAJIKOBUX B
BEJIMYUH.

6.41 |[lonsarrs craructuyHoro 3B'sa3ky. JliHIMiHA 1 JOTiCTUYHA B
perpecis. KoedimieHT mapHoi Kopemsiii.

6.42 | bararoBumipHi quckpeTH1 BenuuuHu. [[oHATTS po cymicHUM A
posnonin. KopensiiiitHa marputis.

6.43 | IloHaTTs BUNaaAKoBOi (PyHKIIIT Ta BUNIQAKOBOTO MIPOLIECY. A

6.44 | OcHOBHI 3ajma4i MaTeMaTW4yHO1 cTaTucTuku. IlepBuHHA B
00po0OKa JaHuX.

6.45 | Bizyamizamis JgaHux (TOYkoBa Jiarpama, TricTorpama, B
CTOBIMYACTA Jllarpama, Kpyrosa jaiarpama).

6.46 | ToukoBI Ta IHTEPBAJIbHI OLIHKN XapaKTEPUCTUK BUIIAIKOBUX B
BeNMYMH. [[oBipUl IHTEpBaN.

6.47 | OCHOBHI TOHSTTS HJsl TMEPEBIPKH CTATUCTHUYHUX TINOTE3 B
(HynboBa TrimoTe3a, ajJbTEpHaTHBHA TINOTE3a, PIBEHb
3HAYYIMIOCTI, OHOPITHICTE HOPMAJBHO  PO3MOMITICHUX
BHUOIPOK).

7. Mepexi Ta 00MiH JaAHUMH
(mutoma Bara 10%)

7.1 | Knacudikarist KoM FOTEPHUX MEPEXK. B

7.2 | XapakTepuCTUKU Ta QyHKIIIT KOMIT IOTEPHUX MEPEK. A

7.3 | Komyraiisi kaHaiiB 1 KOMyTallis MakeTiB B KOMIT FOTEPHUX B
MepeKax.

7.4 | Pobora Ta XapakTepUCTHUKN KOHIIEHTPATOPIB Ta KOMYTaTOPiB. A

7.5 | MapmpyTu3alisi B KOMIT IOTEPHUX MepexkKax. A

7.6 | Tonomnorii KOMIT FOTEPHUX MEPEXK. B

7.7 | [loHATTS mpOTOKOIY Ta 1IHTEpdENCY, IepapXis MPOTOKOIIB. B

7.8 | ETanonni mepexesi momeni ISO/OSI. B

7.9 | Monens Ha ocHOBI cTeKy npoTokoiiB TCP/IP. A

7.10 | Tunm IP agpec. Knacu IP agpec. B




7.11 | Texnonorisa Ethernet. B

7.12 | CTanmapTH JIOKaJbHUX MEPEXK. B

7.13 | Texnonorii rmoOaabHUX MEPEK. B

7.14 | CepenoBuilla Ta KaHajlu Tepefadi JaHUX B KOMIT IOTEPHUX A
Mepexax.

7.15 | IaTepHeT peueit: OCHOBHI MOHATTS, c(pepu 3aCTOCYyBaHHS. A

7.16 | ApxiTeKTypa IHTEpHETY peUeil. B

7.17 | Texnonorii 6e3ApOTOBUX MEPCOHAIBHUX MEPEX IHTEPHETY B
peyen.

7.18 | Texnonorii mepenaui maHux Ha Benuki Biactani B [oT A
Mepexax.

8. Onepauiiini cucremu
(muToma Bara 8%)

8.1 | Knacudikaris onepamiifHiUX CUCTEM Ta iX MPU3HAYEHHS. B

8.2 | OcHoBHI (pyHKILIT onepariiHuX CUCTEM. A

8.3 | Bumoru 1o onepauiifHux CHUCTEM, MTOHATTSA B
B1JIMOBOCTIMKOCTI.

8.4 | OnepariitHi CUCTEMU OJTHOPOLIECOPHHUX Ta B
60raTompoIeCOPHIUX KOMIT FOTEPHHUX CHCTEM.

8.5 | SAnpo onepariitHoi cuctemu. Tumnu siaep 1 iX NpU3HAYEHHS. A

8.6 | Oneparriiini cuCTEMHU MOPTATUBHUX KOMITFOTEPHUX CHUCTEM. B

8.7 | Ilpouecu y cydacHUX omepariiHuX CUCTEMaX. A

8.8 | KepyBaHHs OOUMCIIOBAJILHUMHU MPOIIECAMU B OMEPAIIITHUX B
CUCTEMaX.

8.9 | OcHoBHI OHATTS PO Gdaiiau 1 paitaoBl CUCTEMH. B

8.10 | Jloriuna ta pi3uyHa opranizauis Qaiinis. B

9. OcHOBM MOB NIPOrpaMyBaHHA
(muToma Bara 10%)

9.1 |Ilonarrs xkmacy Ta o00'ekta B 00'€KTHO-OPIEHTOBAHOMY B
MporpamMyBaHH1; KOHCTPYKTOp 1 JECTPYKTOp, 1HTepdeic 1
peaizaiis.

9.2 | ba3oBi koHUENIi 00'€EKTHO-OPIEHTOBAHOIO MPOTrpaMyBaHHSI: B
abcTpakiis, 1HKaNCyIALis, CIaAKyBaHH, TOTIMOP(}I3M.

9.3 |3B'3ku MK KjJacaMd B 0O'€KTHO-OPIEHTOBAHOMY C
mporpamMyBaHHI:  acoriarfisi, arperarisi,  KOMIIO3HIIis,
CIaJIKyBaHHS, 3aJICKHICTh, peai3allisl.

9.4 |IlopiBHAHHS TPOIETYPHOTO Ta OO'€KTHO- OPIEHTOBAHOTO B
IporpaMyBaHHS.

9.5 | CyTHICTb 1 BUAM MOB IIPOrpaMyBaHHS. B

9.6 |Ilpunuumnu Ta cdepa 3acTOCyBaHHS BUIIB IMPOrpaMyBaHHS: B
dyHKITIOHATBHE, JIOT1YHE, MTOIIMHO-OPIEHTOBAHE, PEAKTUBHE,
y3arajibHEHe MpOrpaMyBaHHS.

9.7 | Moneni mapanenbHuX 004YMCIeHb: kKinacudikaiisa OniHHa B




9.8 | Tpancnsuis Ta BHUKOHAHHS: KOMIUISITOpP, IHTEPIPETATOp, B
KOMITOTTYBaJIbHUK.

10. HITy4Huii iHTEJIeKT
(mutoma Bara 8%)

10.1 | ®ynmameHTabHI MOHATTS HITY4YHOTO IHTETIEKTY: B
IHTEJIeKTyallbHa CHUCTEMa, areHT, cepemoBuia, 3amadi LI,
CUJIbHUM 1 crtabkuit 1.

10.2 | Crparerii mouryKy y mpocTOpi CTaHiB: MOIIYK BIIHP, MOIIYK B
BIJIMO, IPSIMUI, 3BOPOTHUM Ta JBOHAPABICHUH TOIIYK.

10.3 | Moneni mogaHHs 3HaHb (CEMaHTUYHA Mepexa, IPOayKIiiHa B
MOJIelb, (PperiMoBa MOJIEIIB).

10.4 | HaBuanHs 3 BunTeIeM Ta 6e3 BunTes. 3aaaqa Kiacugikarii. B

10.5 | Bubip TecTyBaiibHUX Ta BajiJallliHUX JTaHUX JJIs1 HABYaHHS. B

10.6 | [loHATTS WITy4YHOTrO HEWpOHA, MITYYHOI HEHPOHHOI MEpexi, B

¢dyHKIT akTUBAIlli MITYy4HOTO HelipoHa (JiHIIHA, TOPOTOBa,
CUTMOiJIHA, paJllaibHO-0a3ucHa ['ayca).

IV. PEKOMEHJIOBAHA JIITEPATYPA

1. AnropurMu T2 00YHMCJIIOBAIbHA CKJIATHICTD

1. Kystopin M. M., ®omin C. A. EQekTuBHI aNnropuTMu Ta CKIAHICTh OOUHUCIICHb.
2008.

2. Christos H. Papadimitriou: Computational Complexity. Addison-Wesley,
Reading/Mass. 1995, ISBN 0-201-53082-1.

3. Jan van Leeuwen (Hrsg.): Handbook of Theoretical Computer Science, Volume
A: Algorithms and Complexity. The MIT Press/Elsevier, Amsterdam 1994, ISBN 0-262-
72020-5.

4. Ding-Zhu Du, Ker-I Ko: Theory of Computational Complexity. John Wiley &
Sons, New York 2000, ISBN 0-471-34506-7.

5. Michael R. Garey, David S. Johnson: Computers and Intractability: A guide to
the theory of NP-completeness. Freeman, New York 2003, ISBN 0-7167-1045-5.

6. Michael Sipser: Introduction to the Theory of Computation. 2. Auflage.
Thomson, Boston 2006, ISBN 0-534-95097-3.

2. ApxiTeKkTypa 004 CJIIOBAJIbHUX CUCTEM

1. Kpapuenko lO.B., Jleuenko O.0. Apxitekrypa komm torepa. Yactuna 1:
HaBuanbHUN nocionuk. Kuis: Hosuit ¢BiT-2000, 2022. 220 c.

2. Psa6envkuit B.M., Kyiiko B.fA., T'ymuit B.J[. [udpoa cxemorexHika:
HaBuanbnauii nocionuk. JIeBiB : HoBuii CsiT-2000, 2019. 736 c.

3. Tapapaka B.JI. ApxiTekTypa KOMIT IOTEPHUX CUCTEM: HaBYAJIbHUU IMOCIOHUK.
AKuromup: KTV, 2018. 383 c.

4. Pucoanmii O.M., CraceB HO.B. Komm’rorepna cxemorexHika. 3a pea. O.M.
Pucosanoro: HaBuansauii nocionuk. X.: XVIIC, 2017. 332 c.




5. HoBorapcekuii M.A. JluckpeTHa Maremarvika : HaBd. MOCi0. ISl CTYI.
crietianbHOCTI 123 «Komm’torepHa imkenepis». Kuis : KIII im. Irops Cikopebkoro, 2020.
278 c.

6. Kpasenp B.O., Coxon €.1., PucoBanuii O.M. Komm’roTepHa cXxeMOTEXHIKa.
[Minpyunuk. X.: HTY “XIII”, 2017. 480 c.

7. MartBienko M.II., Pozen B.II., 3aknmagnuit O.M. ApxiTekTypa KOMII I0Tepa:
Hapuanbnwmii nocionuk. K. : BugaBaunrso Jlipa-K, 2016. 264 c.

8. Pucoanuit O.M., I'pymenko M.B. Iludposi mpuctpoi Ta MIKpOHpOIECOPH.
Apxitektypa Ta nporpamue 3abde3neuenns: Hapuanpnuit mocionuk. X.: XYIIC, 2015. 384
C.

9. Kasyn C. B., Copbar I. B. Apxitektypa komm toTepiB. OcoOIMBOCTI
BUKOpUcTaHHS KoMmm'toTepiB B IC : HaBuanpHuil nociOnuk. Xapkis : Bug. XHEY, 2010.
256 c.

10. KouyGeit O.0., Coninpauk O.B. Ilpukiagna teopiss mu@ppoBUX aBTOMATIB.
Jloriuni ocHOBH: HaBY. mociOHUK. JIHiponeTporchk: PBB JIHY, Bun-so JIHY, 2009. 264
C.

11. Computer Organization and Architecture : Designing for Performance. Eleventh
Edition / William Stallings / by Pearson Education, Inc., Hoboken, New Jersey. 2019. 1111
p.

12. Linda Null. Tte Essentials of Computer Organization and Architecture. Fifth
edition. World Headquarters Jones & Bartlett Learning. Burlington, MA. 2019. 1201 p.

3. ba3u Ta cXoBHMIIIA JAHUX

1. bepxo A.IO., Bepec O.M., Ilaciuank B.B. Cucremu 6a3 nqanux ta 3Hanb. Kaura
1. Opranizaris 6a3 manux Ta 3HaHb: Hapu. [lociOHMK. — 2-re BumaHHs, cTep. — JIbBIB:
"Maruoumis 2006", 2024 — 456 c.

2. bepxo A.1O., Bepec O.M., I1aciuauk B.B. Cuctemu 6a3 nanux ta 3HaHb. KHura
2. Cuctemu yrpaBiniHHs 0a3aMu IaHUX Ta 3HaHb: MAPYYHUK. — 3-T€ BHI., cTep. — JIbBIB
: «Marnomis 2006», 2024.— 582 c.

3. An Introduction to Database Systems C.J. Date — Pearson, 2033. — 1040p.

4. Bradshaw, Shannon, Eoin Brazil, and Kristina Chodorow. MongoDB: the
definitive guide: powerful and scalable data storage. O'Reilly Media, 2019.

5. Database Management Systems Raghu Ramakrishnan, Johannes Gehrke -
McGraw-Hill, 1997. — 1104p.

6. Database Reliability Engineering: Designing and Operating Resilient Database
Systems Laine Campbell, Charity Majors - O'Reilly Media, 2015. — 294 p.

7. Database System Concepts Abraham Silberschatz, Henry F. Korth, S. Sudarshan
- McGraw-Hill Education, 1987. — 1142p.

8. Distributed Databases: Principles and Systems Stefano Ceri, G. Pelagatti -
McGraw-Hill Companies, 1984. — 393p.

9. Dufty, Noelle. "Database Design for Mere Mortals:: A Hands-On Guide to
Relational Database Design." New Library World 100.3 (1999): 147-147.

10. Faroult, Stephane, and Peter Robson. The art of SQL. " O'Reilly Media, Inc.",
2006.

11. Fundamentals of Database Systems Ramez Elmasri, Shamkant B. Navathe -
Addison Wesley Publishing Company. — 1989. — 1139p



12. Kimball, Ralph. The data warehouse lifecycle toolkit: [practical techniques for
building data warehouse and business intelligence systems]. Wiley, 2008.

13. Molinaro, Anthony. SQL Cookbook: Query Solutions and Techniques for
Database Developers. " O'Reilly Media, Inc.", 2005.

14. Refactoring Databases: Evolutionary Database Design Scott W. Ambler, Pramod
J. Sadalage - Addison-Wesley Professional, 2006. — 350p

15. Stephens, Rod. Beginning database design solutions. John Wiley & Sons, 2009.

4. IH:KeHepisa CHCTEM Ta NPOTPAMHOIO0 3a0e3neueHHs

1. BusnaueHHs mpeameTy-mniporpamHa iHxeHepis.-/JlaBpimea K. M.-IIpoGiaemu
nporpamyBaHHs.-CrienBuiryck.-2008.-Ne 2-3.-¢.191-204.

2. Tlporpamua imxenepis.-/JlaBpimesa K. M.-Iligpyunuk.-K.: Akagemnepionuka,
2008.-319 c.

5. Ki0ep0Oe3neka Ta 3axuct iHpopmauii

1. HogitHi TexHomorsi 3axucty iH(opmartii: miapyunuk / M. I. Jlynekuii, B. O.
Xopomuiko, 0. €. Xoxnauosa [Ta iH.]. — K. : HAY, 2023. - 312 c.

2. bpaiunoBcekuit M.M. Texnonorii 3axucty iHpopmamii: migpydauk / M.M.
Bbpainoscwkuii, C.B. 3u6in, [.B. ITuckyn, B.O. Xopomixko, FO.€. Xoxmagoa. — K.: 11K
“Komnpunt”, 2021. — 296 c.

3. €xoa JI.O. Yopasminas iHbopmaliiiHoo Oe3nekoro. B 2-x Tomax / €xoBa
JL.®., Mauamin 1.O., HeiiBot .B., Xopomko B.O. — Tom. 1, K.: Bua. IVIKT, 2010 —¢.350

4. Kopuenko O.I. Meronosnorisi BUkiaianHa 1HGOPMAIIHHOT OE3MEeKH Y BUIIHMX
HaBYaNbHUX 3akianax Ykpainu: [linpyunuk/ O.I. Kopuenko, I.I. Opexona,

B.O. Xopouiko, }0.€. Xoxmauosa. — K: “CIK I'PYII Ykpaina”, 2015. — 299 c.

5. IlporpamHe 3a0e3meyeHHs CHCTEM 3axXHUCTy I1HQOpMalii: MAPYyYHUK /
H.M.bnasaneka, B.J[.Ko3topa, B.O.Xopomxko. — K.: Bua. IYIIKT, 2011.

6. bypsuok B.JI., Tomona C.B., Xopomko B.O. — InTenexkryanpHa BIACHICTH Y
chepi iHpOpMariiiHoi Oe3neku. Bumanus npyre, momoBHeHe 1 mepepobieHe // 3a pen.
mpod. B.O. Xopomika. — K. : [IBIT «3agpyra», 2014.-178c.

7. ISO 27001 Standard. https://iso-docs.com/blogs/iso-27001-standard/

8. I'pailBOpOoHCHKUI M. B., HogikoB 0. M. besneka
iH(popmatiitHokomyHiKaliiHux cucteM. — K.: BugaBunua rpyna BHV, 2009. — 608 c.

9. Indopmarmiitna 6e3nexa: HaBdu. ocionuk / KO. 5. bo6ano, [.B. Topbaruit, M. /1.
Kicennunuk [Ta 1H.]; 3a 3ar. pell. 1-pa TexH. Hayk, npod. 0. 5. bobana ta n-pa TexH. HayK,
notl. I.B. T'op6aroro. — JIpBiB: BunmapaunrBo JIbBiBChKOI momiTexHiku, 2019. — 580 c.

6. Maremaruka B IT

1. dy6osuxk B.I1. Buia matemartrka: HaBd. 1oci0. U1 CTy/. BUII. HaBy. 3aK. / B.I1
Hy6oBuk., L.I. FOpuk. - 4-te Bun. - K. : Irnarekc-VYkpaina., 2013. - 648 c: 1. - (Buma
mkona). - bidmorp.: ¢. 632-633.

2. Bwuma matemaruka i3 3aCTOCyBaHHSM 1H(poOpMaIiiHux TexHomorii: [ligpyanuk /
B.I1. Ipamenko, I'.I. IlIBaumu, B.C. KonomanenkoB, T.M.3aboposa, B.I. Xpucrtsan . -
Huinpornerposcek, 2013. — 425 c.

3. boiiko, O. "Buma maremaruka: 0a30BHI MIAPYYHHUK [JIS1 CTYACHTIB BHUIIUX
HaBYaJIbHUX 3aKiafaiB." X.: @omio (2014).


https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/
https://iso-docs.com/blogs/iso-27001-standard/

4. Garcia, Stephan Ramon, and Roger A. Horn. Matrix Mathematics: A Second
Course in Linear Algebra. Cambridge University Press, 2023.

5. Mileti, Joseph. Modern mathematical logic. Cambridge University Press, 2022.

6. Shahriari, Shahriar. An invitation to combinatorics. Cambridge University Press,
2021.

7. Dundas, Bjern Ian. A short course in differential topology. Cambridge University
Press, 2018.

8. Meckes, Elizabeth S., and Mark W. Meckes. Linear algebra. Cambridge
University Press, 2018.

9. Cunningham, Daniel W. Set theory: a first course. Cambridge University Press,
2016.

10. Smith, Samuel B. Chance, strategy, and choice: An introduction to the
mathematics of games and elections. Cambridge University Press, 2015.

11. babak B. II. Teopis WMOBIpHOCTEH, BUIIAJKOBI MPOIECH Ta MaTeMaTU4yHa
cratuctuka / B. [1. babak, b. I. Mapuenko, M. €. ®pus. — K. : Texnika, 2004. — 288 c.

12. Kymuuk-JluBynbebka, Onbra IBaniBHa, and Bonogumup MupociaBoBuy
['opbauyk. "Teopis iMOBIpHOCTEHN Ta MareMaTuyHa ctatuctuka." (2023).

13. BaneeB K. I'. Teopis liMOBIpHOCTEH Ta TeOpisl BUIAJAKOBHX MIPOLECIB : HaBY.
rmoci0. / K. I'. Banees, 1. A. Ixxammagosa. — K. : KHEY, 2009. - 378 ¢

14. Bane O. JI., Menpuuuyk O. [l., Kopomtok C. JI. Teopis imoBIpHOCTEH Bif
HaUMPOCTIIIOro: HaBdanbHUI nocionuk. YepHiBii: Kuuru-XXI, 2004. 160 c.

15. Toporosries A.S., Cineectpos JI.C., Cxopoxon A.B., Snpenxo M.J. Teopis
nMoBipHocTel. 301pHuK 3ana4. — K.: Buma mkomna, 1980. — 480 c.

16. Kannak M. 1., Kysemina H. M., bepninceka C.IO. Teopis iimMoBipHOCTEN 1
MaTeMaTH4Ha CTaTUCTHKA 3 eJleMeHTaMu 1H(dopmariitHoi TexHosorii. - K. : Buia mkona,
1995. - 351 c.

17. 36ipHuKk 3ama4d 3 Teopli WUMOBIPHOCTEH Ta MAaTEMaTHYHOI CTAaTUCTUKH : HaBY.
nocionnk / B.B. Tomomoswmii, M.B. Kapramos, K.B. Pansuenko. — K.: BumaBuuyo-
nonirpadgiuauit neHTp «KuiBcekuii yHiepcutet», 2015. — 366 c.

18. Kopomok B. C. MmoBipHicTb, CTaTHCTHKA Ta BHIAAKOBi mpouecH. Teopis Ta
KOMIT ToTepHa IpakThka : B 3-x Tomax. / B. C. Kopomtok, €. ®. [{apkos, B. K. fIcuHchkuii.
— Yepnisui : Bun-Bo «3o0moti turaspuy», 2009.

19. Mapuenko b. I. TeopeTuuHi OCHOBU aHaJI3y CTOXAaCTUYHUX CHUTHATIB 1 IIYMIB:
[HaBuanbHuii nocioHuk] / b. I. Mapuenko, M. B. Ilpuitmak, JI. M. lllep6ak. — TepHoIiib:
TATY imeni . [ymros, 2001. — 179 c.

20. Mensenes M. I, Ilamenko I. O. Teopis iiMoBipHOCTEH Ta MareMaThyHa
craructuka: miapyunuk. K.: Konnop, 2008. 536 c.

21. IlporpamyBaHHs YUCIOBUX METOIB MOBOIO Python : HaBu. moci6. / A. 1O.

Hopomenko, C. II. Tloropimmii, . FO. Hoporuii, €. B. I'mymko ; 3a pen. A. B.
AmnicimoBa. — K. : BugaBunyo-nonirpadiunuii nentp "KuiBcbkuit yHiBepcuretr”, 2013. —
463 c.

22. CraTuCcTUYHUM aHal3 JaHUX BUMIPIOBaHb: HaB4. nocid. / €pemenko B.C., Ky
1O.B., Moxiituyk B.M., Camoiiniuenko O.B. — K.: HAY, 2013.— 320 c.

23. Teopist KUMOBIPHOCTEH Ta MaTeMaTUYHA CTATUCTHUKA Y TIPUKJIAAax 1 3a/1a4ax :

HaBY. 1OC10. 17 cTya. Buil. HaBd. 3aKkid. / O.b. XKunbuos ; 3a pen. I[.O. Muxanina.
— K. : KuiB. yu-T im. b. I'pinuenka, 2015. — 336 c.

24. edtens 3.1 Teopis iimoBipHocTel. — K. : Buia mikona, 1994. — 192 c.



7. Mepe:xi Ta 00MiH TaHMMHU

1. Bbypos €.B., Mutnux M.M. Komn’torepui mepexi. [Tinpyunuk. Tom 1. 3a 3ar.

pen. Ilaciunuka B.B. JIpBiB: «Marnomis 2006», 2019. 334 c.

2. CwmipuoB O.A., Konomminska-Cnoboneniok O.K., CwmipnoB C.A. Tta iH.
Indopmariiitna Ge3neka B KOMIT IOTEPHUX Mepexkax : HaBd. ocid. M-Bo oCBITH

1 HayKku Ykpainu, LlenTpanbHOoykpaiH. Hail. TexH. yH-T. KponuBHubkuit : JIncenko
B.®., 2020. 295 c.

3. bypsyoxk B.JI., AnocoB A.O., Cemxo B.B., Coxomnos B.1O., Cknanannuii I1.M.

TexHosorii 3a6e3neueHHs 0e3neku MepexeBoi iHbpacTpykTypu. [ITigpyunuk]. K.:
KVBI, 2019. 218 c.

4. 3apepeiiko O.B., Jlorinoa H.I.,, TomoxnoB A.A. Komm'torepHi Mepexi:
HaBUaJIbHUN ntociOHuK. Oneca, 2022. 249 c.

5. AzapoB O.[., 3axapuenko C.M., Kanyk O.B. ta in. Komn'totepHi mepexi :
nigpyuHuk. Binaumg : BHTY, 2020. 378 c.

6. Ilnartaep b., YUepnera B. be3npoBinHi JOKaJIbHI KOMITIOTEPHI MEpEXi: HaBY.
nocionuk. K.: Kongop, 2018. 238 c.

7. TapuaBcekuii F0.A., Ky3spmenko [.M. Opranizaiiisi KOMIT IOTEPHUX MEpPEX :
MIIPYYHUK: I CTYA. cnenianbHocTi 121 «IHkeHepis nporpaMHoro 3ade3nedeHss» ta 122
«Komm’rorepni Hayku». KIII im. Iropst Cikopeskoro. Kuis: KIII im. Irops Cikopcekoro,
2018. 259 c.

8. Mukutumun A.I., Mutauk M.M., Cryxmsk I1.[1, [1aciunuk B.B. Komn'torephi
Mepexi [HaBuanbHUM nmocioHuk]. JIbBiB, «Marnomis 2006», 2013. 256 c.

9. Kypaxoscekuii b. FO., 3eniB 1. O. Texunomnorii iHTepHeTy peueil. HaBuanbHMit
MOCIOHUK JUIsl CTYJAEHTIB. creriaabHoCTl 126 «IHdopMmaliifHi cucTeMH Ta TEXHOJOTii»,
criemiam3ais «lHpopmariiine 3abe3neueHHs poooToTexHIYHUX cucTteM». Kui: KIII im.
Iropst Cikopebkoro, 2021. 271 c.

8. Onepaniitni cucremu

1. John F. Dooley Software Development, Design and Coding: With Patterns,
Debugging, Unit Testing, and Refactoring. Apress, 2017. 342 p.

2. Thomas A. Limoncelli, Christina J. Hogan, Strata R. Chalup The Practice of
System and Network Administration, Third Edition. Addison-Wesley. 2017. 1225 p.

3. Kponuuunpka B.b., I'ymentok T.B. Cuctemue mporpamae 3a0e3redeHHS :
koHcnekT ek Y1. Isano-®Opankisesk : [IDHTYHI, 2013. 190 c.

4. Kponunuiibka, B. b. CucteMue nporpaMue 3a0e3rneyeHHs : KOHCIEKT JIEKIIH.
Y. 2. Isano-®pankisebk : [DHTYHI, 2015. 112 c.

5. YepeBuk B.M., Tanmropa JI.I., KoporkoB C.C., CocnoBuii B.O. Omneparmiiitna
cuctema Linux: npuanmmnu po6otu 3 daiinosoro cuctemoro. K.: IVT, 2021. 147 c.

6. Evi Nemeth, Garth Snyder, Trent Hein, Ben Whaley, Dan Mackin UNIX and
Linux System Administration Handbook 5th Edition. Addison-Wesley Professional. 2017.
1232 p.

9. OcHOBM MOB NPOrpaMyBaHHA

1. Tlerpuxk O. OO6’€KTHO-Opi€EHTOBaHE MporpaMmyBaHHsS B cepenoBuml C++:
Hauanpnuit nociouuk. Jlabopatopuuii npaktukym. — TepHominb, BunaBuuureo THTY
imeni IBana [lymros, 2011. 188 c.



2. Ilerpuxk O., Ilerpux M. Texnosoriss mporpamyBaHHs B cepeaoBuil C++,
Tepuoninb: TATY, 2005 ykp.

3. Imeman B. M., IBanos O. I1., ITanik JI. O. Anroputmu, gafi i CTpyKTypH : HaBd.
noci6. Juinpo : {HinponeT. Hall. YH-T 3aJi3H. TpaHCI.iM. akaJ. B.

Jlazapsina, 2019. 134 c.

4. Illaxoscwkka H. b., l'onomyk P. O. Anroputmu 1 cTpykTypu nanux. HaBuansHuii
riociOnuk. JIpBiB : Marnomisa, 2018. 216 c.

10. IITy4YHuUil iHTEJIEKT

1. Cutnuk B.®. Cuctemu miaTpuMKH NpUUHATTA pimeHs: Hapy. mociOnuk. — K.
KHEY, 2004. - 614 c.

2. Jlange A.B., Cy6au [IO., bospunoa lO.€. OcHoBH Teopii 1 NpPaKTUKU
IHTEJIEKTYaJIbHOTO aHai3y JaHuX y cdepl KibepOesneku: HaB4YaIbHUN mociOHuK. — K.:
IC33I KIII im. Iropst Cikopcrkoroy, 2018. — 297 c.

3. InTenekTyanpHMI aHalli3 JaHMX Ta MalluHHe HaByaHHsA. YactmHa 1. basosi
MeToau Ta 3acobu anamizy nanux / S1. B. IBanuyk, B. . Meciopa, A. A. Sposuii, O. /1.
MamxuteBcsknii — Bigawig : BHTY, 2021. — 69 c.

4. Parteek Bhatia. Data Mining and Data Warehousing. Principles and Practical
Techniques. Cambridge University Press. 2009.

5. Mohammed J. Zaki, Wagner Meira Jr. Data Mining and Analysis: Fundamental
Concepts and Algorithms.

6. Han, Jiawei. Data mining: concepts and techniques / Jiawei Han, Micheline
Kamber, Jian Pei. — 3rd ed. 2012.

7. lan H.Witten. Data Mining. // Academic Press, 2000.

8. E. F. Codd, S. B. Codd, C. T. Salley. Providing OLAP (On-Line Analytical
Processing) to User-Analysts: An IT Mandate. - E. F. Codd & Associates, 1993.

9. . Gray, S. Chaudhuri, A. Bosworth, A. Layman, D. Reichart, M. Venkatrao,

F. Pellow, H. Pirahesh. Data Cube: A Relational Aggregation Operator Generalizing
Group-By, Cross- Tab, and Sub-Totals / Data Mining and Knowledge Discovery. — 1997.
-N 1. -P. 29-53.

10. Rob P. and C. Coronell. Database Systems: Design, Implementation, and
Management, Course Technology, 1997.



KPUTEPII TA IIKAJIA OLIIHIOBAHHSI BCTYITHOI'O BUITPOBYBAHHS

Bcerymae BunpoOyBaHHS MPOBOIUTHCS 3T1THO MPOTPAMU BCTYITHOTO BUTIPOOYBaHHS Y

dbopmi TecToBUX 3aBaaHb. CTPYKTypa TECTOBUX 3aBAaHb IMepenadadac Im’siTh TEMAaTHUYHUX

OJIOKIB, IO 3a3HAYCHI B MPOTpaMi BCTYITHOTO BHIPOOYBAaHHS 3 TECTOBUMHU 3aBIaHHIMH 13

BUOOpPOM OJIHIET TPaBUJIBHOI BIANOBIAI Y KOKHOMY TECTOBOMY 3aBlaHl (25 TecTOBHX

3aBnaHb). KokHe TecToBe 3aBllaHHA OIIHIOETHCA B oauH Oan. Yac Ha BukoHaHHS - 60

XBUJIMH.

3a pe3ysbTaraMy BCTYITHOTO BUITPOOYBaHHS BCTYTHUK OTpUMYeE Bil 0 10 25 TecTOBUX OalliB,

KOTp1 MEPEBOMIATHCS B peUTHHIOBY OLIHKY Bia 100 10 200 6aniB BiMOBIIHO 10 TaOTHII:

KinbkicThb PeiiTuHroBa KinbkicTn PeiiTuHrosa
TeCTOBHX 0aJIiB OIliHKA TECTOBHX 0aJiiB OIliHKA
0 He CKJIaB 13 152
| He CKJIAB 14 156
2 100 15 160
3 105 16 164
4 110 17 168
5 115 18 172
6 120 19 176
7 125 20 180
8 130 21 184
9 135 22 188
10 140 23 192
11 144 24 196
12 148 25 200




