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BCTYI

[Tporpama daxoBoro icnury nependadac mnepepipky HAOYTIA BCTYITHHKOM
ﬁﬂMHE’['E‘HTHDL‘-TEF‘[ Ta PH',!-:r'J]L'l“ﬂTiE Il.‘.ElB‘-IElHHH, L1ICY BHHHH'—]EHi C'I'E.IE;'IE[PTG-M HHIL[{!I-'II
OCBITH 33 creuiansHocraMu F2  lwkeHepisn nporpamsoro zadesnevenss, Fé
Indopumamiiial cucreMu Ta TexHonorii, F7 KoMn'woTepHa (HAeHepid A0S Nepuono
{DakalaBpchbroro) plEHS BUILOT OCBITH 33 OCBITHRO-NpodeciiHMMH TA OCBITHRO-
HAYKOBHMMH  [pOrpaMaM#  [MAroTOBKM  MaricTpa «lmwedepls OporpaMHoro
safesnedenns imopManifnux cucTems, wlimedepis nporpamboro sadesnedeHHs
KOMN'IOTEPHHUY  cHCTeM», «lnTerpoBani indopsauiiini cucremuy, «lndopmaniiin
cHeTeMM Ta  TexHonoriis, «lndopmaiiiine saGesnevennn  poGoTexHIMHHX
cHeTeM», «KoMn IOTepH] CHCTEMM Ta MEpEKin,

Jo daxosoro CnHTY Ha 474 3700yTTH CTYTIEHA MAaricTpa A0MyCKarThes
ocobH, 5K 3n06ynH cryvnins Sakanaspa afo ocBITHIH cTyniHe MaricTpa/cnenianicra
arigHo lopaagky npuiioMy no 3axnanie Bumol oceitd 2023,

[Tposesennn GaxoBoro iCIHTY MaE HA METI HACTYIHI 1ini:

—  3abe3neudTH PiBHI MOMIIHBOCT] BHIYCKHHKAM 32KNAMIB BHIIOT OCBITH 1N
BCTYNY HA HABYMAHHA 33 OCBITHLO-NpodecifiHOK Ta OCBITHRO-HAY KOROKO NPOrpaMaMH
NiJNOTOBKH MATICTPIE;

—  nepesipHTH piBEHB TEOPETHYHHX 3HAHE Ta npodeciHHHX HABHYOK
abiTypieHTIB, BMIHHA BUKOPHCTOBYBATH TX NPH BHPILIEHH] KOHKPETHHX Npodeciinnx
3aBlafk,

Maxordi ICNHT BUIHAYAE 3[ATHOCT] BCTYITHHKA:

- yIarafbHIOBATH  OTPHMAHI  3HAHHA [0S  BUPIICHHS  KOHKPETHHX
NPaKTHYHHX 3a83HE;

~  33CTOCOBYBATH TPABHIA, METOMAM, NPHHLMIK, 3AKOHH ¥ KOHKPETHHX
CHTYALIAX;

~  IHTEPHPEeTYBATH CXEMH, rpadikn, niarpanu;

—  33CTOCOBYBATH  IIOXOOM 00  MOJSNIOBAHHA Ta  NPOSKTYBAHHA

nporpaMHoro safesnedenHs v BIINOBIIHO 00 Brasanol npeameTHol obnacTi,
2



1. OCHOBHHWH BHKJIA
1.2 Tlepenix Tem, AKI BUHOCATLCA HA paxoruii icnuT
Ho cknany nporpamd yeifiwnmu temd 3 [lporpamuy npeamerHoro Tecry 3
IHPOPMAIIHHHY  TEXHOJOTIH €IHHOTD axoBoro BCTYNHOND BHOpODYRaHHA [Ans
BCTYIY HA HABYAHHA An8 3700yTTa cTyneHs marierp Ha ocHosi HPK6, HPKT No552
Big 19.04,.2024p.

baoxk 1
1. ANTOpHTMH T4 ODUHCIOBANLHE CKIAMHICTE

1.1.  OcHOBH CTPYKTYPH JaHHX | aNTOPHTMH

1.1.1. Tlomarrs anropurMy, BussHausenns Horo HacoBoi Ta NPOCTOPOBOI
CENAIHOCTL

1.1.2. [loHATTA abCcTpaKTHOrO THOY JIAHHX.
Crangaprai adCTpakTHI THITH JAHHMX: CTEKM, COHCKH, BEKTOPH, CTOBHHMKH,
MHOMHHH, MYJTRTHMHONHHY, Yepri, Yepry 3 npiopareTamu

1.1.3. Koprewmi, MHOKHHH, CTOBHHEH, OHO- Ta IBOIE'A3HI CIHCKH.
Peanizauin abcTpakTHHX THOIB JaHHX 3 OMIHIOBAHHAM  CKI&AHOCT]
onepauii

1.1.4, Basosl anropuTMH T4 1Y CRIAAHICTH: NOWIYK, COpPTYBaHHs (npocti
COPTYBAHHA BHIATEHNHAM, BCTAaBKaMH, oOMiHaMH Ta  yHOCKOHANEHI
COPTYBaHHA aAepesom, coprysadad Lllena, wenaxe coprysania)

1.1.5. Anropuwrsu na rpaax Ta X CKIAIHICTE: TOWYE B IMPHHY | FJIMOHHY;
MOIIYE 3E#3HHEX KOMOOHeHTIB; nofy1oBa KICTAKOBOIO Jepesa; nodyIona
HaHKOPOTIIHX IINAXIB 3 BHALIEHOT BEpPUIMHM, nodyaosa HARKOPOTIIHX

IUTAXIE Mi% ABOMA BEPUIMHAMY
1.2, Crpareni pospoliicHHA ANTOPHTMIB

1.2.1. Crpareris «3MeHITyH Ta BOJOAPIOHY TA NIPHKIAIH 3ACTOCY BAHHA.
Crpaterif «po3aingii Ta BOAOAIPIOH? Ta NPHKNALA 38CTOCY BAHHA.

Crpateris DanaHcyBaHHA TA MPHERAIH 3ACTOCYBAHHS.

3



1.3.
1.3.1.
132,

2.1
2.2
2.2.1.

22

2.3,
2.4,
2.4.1

L 2 2

3.1.

JrnaMidke nporpaMyBaHis TA TPHKNATH 3acTOCY BAHHA.

OuiHIOBAHHA CRAQMHOCTI AIropuIMy Niil Hac 3acTOCYBAHHA KOMHO!
CTPaTeri

Mogen obuMcIeHs

IMaepaTHRHER Ta JSKIAPATHEHHE NUAXOIH 0 NPOrpasMyBaHHA

Po3p'a3Hi, HANIBpO3B'43HI Ta Hepo3B'a3Hl npobdnema. [IpoGnema 3ynHHKH

baox 2
ApPXITERTYpa OOUHCITIOBANTEHHY CHCTEM

My uiil Oinapuol noriK

TpencTarnenns Jauux Ha piRHI MAlIMH

CHeTeMH SMMCTIEHHA, ABIHKOBE, BICIMKOBE, LNCTHADIIKOBE YHCIEHHA,
IMpencrasnenns 4ucen Yy uinoudcensnomy dopmari Ta Qopmati i3
MIABAIHOK KoMow, JlonoBHIOBANEHHH KO

OchoBdi  apudsMeTHyni  onepanil Hax  1IIOYHCETEHHMH  JIBIHKOBHMM
ypcaami. QopMar YHcen 3 MIABAKYMOK KOMO, NepeBarH Ta HeIollikH,
OCHORHI apuMeTHYHI onepalii 1a ix npobnemu

[puctpol BeeneHus-susetenHs. [lonarrs muHaM koMI'IOTEpa
OyHKIIOHANEHA OpraHisanis

CrpykTypa koMmn'ioTepa, KnacwdHa apxitexrypa (rod Heiimana, Buran
nam'ATi; Kem-namM'sTe, ONepATHBHA [aM'ATh, 30BHIHA nam'sTe. CPU,
GPU. INepniepiiini npucTpol

baok 3
basy panppx Ta CXOBHIA JAHHX

Kinoui Ta HopManizanis nasdx: ocHosdi Hopmannai (opuu (INF, 2NF,
INF, BCNF, 4NF)
OcHOBHI KOHUENII] cHCTeM 043 JaHHX: MOJeNs JaHWX, MOBA 3anuTIE;

tpansakuis; ACID-sracTBOCT] Tpamsaxuii, iHACKCYBaHHA: pelepRHE
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3.4

ad
hi

3.6.

3.7,

3.8

4.1.
4.1.1.

KOMWBAHHA Td BIJHORNEHHA, PO3NOMUIEHICTE Ta PEIUTIKALIA OAHHX;

Deinexka JaAHHX

MojenoBasna JaHHX: CTBOPSHHS Mofgeni gaHmMx ang indopsauifinol
CHCTEMH; KOHLENTYANbHA, NoridHa, disHuHa moneni naHHx; ER-momens:
woraull ER-monenef

Penamfni Dasu ganux: ocodaneoct] opramizamil ta 30epiraHis JadHx y
penduifiHgx Dasax [JaHHX; OCHOBHI XapakTepHCTHKH pesuifiHuy 0a3s

naxux; DBMS (Database Management System)

[Tobynosa sanuty: moer SOL (structured query language), DDL (Data
Definition Language), DML (Data Manipulation Language), DCL (Data
Control Language), TCL (Transaction Control Language)

Obpofka zamuTie: OCHOBHI onepauil pensuifinol  anredpu:  siadip
(selection), npoexuwia (projection), ob0'caHanna (union), mMePeTHH
(intersection), pisuuus  (difference), pexaprosui gobyTok (cartesian
product), o6'cananng 3a arpubyrom (Join), minenna (Division)

Poanoaineni faiu Jamax/xmapi O0UMCIIEHHA AOCTYHICTh,

MACIITAGOBAHICTE, BUENHKN, TEXHOIOIT

OcobmueocTi, nepepard | HEJOMIKH Mooened HamiBCTPYKTYPOBAHHX |
HEeCTPYKTYpoBaHux Da3z gannx: Mogeni gaHux Kmod-snauenns (key-
Value), Jokvsento-opienrosadi  (Document-Oriented), Crosnueso-
opiesrosani  (Column-Family), Ipadgosi (Graph), Macus-opicuTosaimi
(Array-Based).

baok 4
[KEHEplE CHCTEM | OpOTPaMHOTD 3a0e3nedeHH

CrnagHi cHeTeMH

Knacudikanis cucTem 3a NpHSHAMEHHAM, B3AEMOIICIO 13 30BHILIHIM

CEPENOBHILEM, TIOXOKEHHEM, BHAOM ENeMEHTIB, cnocobomM opranisauii



4.1.2,

4.1.3.
4.1.4,
4.2,

4.2.1,
4.2.2,
4.2.3,
4.3.

4.3.1.
4.3.2,

4.3.3.

4.4,
4.4.1.

4.4.2.

44.3

4.4.4.

Crnazui Ta BeaMKl CHCTeMH. BlacTHBOCTI Ta XapakTepHi ocobNHBOCT]
CRIAAHMX CHCTEM

[Monarrs cueremu Ta i CTPYKTYpH

IloraTTa AeKoMno3HLIl Ta arperysaHHs

Moaeni cucrem

MopemoBanna cHcTeM

3B H30K MIK CHCTEMOK Ta Moacno. [30- 1a romomopdiam

Knacudikauig Moaene cucres

AHATI3 BHMOT

Hakepena Ta MeTOAH 30UPAHHY BUMOT

BuMory xopucTyBada: Moacis BUMOT HA OCHOBI MPCLCICHTIB (BaplaHTib

pukopucTanng) (Use Case Diagram), ictopil kopmcTysadis (user story).

BuMors 1o onucis BaplanTis BHKOPHCTAHHS

Krnacudngams suMor 1o nporpaMmdoro sadesnedeHss: QVHKIIOHANEH] Ta
HehY HKIIOHATBHI BHMOTH, 0DME®EeHHA, CTPYKTYPHIANIS QyHKIIOHATLHIY
BHMOT.

IlpoexTy BAHHA NPOrpaMHOTO 3abe3neyeHHA

Mopenrosanua npoekty 3 UML: niarpasM# cTaTH9IHI Ta JHHAMIYHI, JOCIHHI
Ta QI3HHI

Buim npoekTyBaHHA: apxitextyphe (BepxHiil piseHs) Ta neTanisobaHe
NpoEKTYBaHHs (knacis, arpubyTis, onepauii), npoexrysadns inTepdeicy
KOpPHCTY Ba9a

[TapagurMy MPOCKTYRAHHA (YHKLUIOHANLHA JEKOMIIOSHIIA 3COPH RBHHI,
ApXITEKTYpa, OPIEHTOBAHA HA [adi, 0D'cKTHO-OPIEHTOBAHMA aHamis Ta
NPOEKTY BAHHA, NOAICRO-KepoBaHa apXiTeKTypa

[nentudikanis knacis npenMersol obnacti. UML-miarpamm  iepapxil
KJAACIB: MONENIOBAHHA MICHCTEM, KNACIB Ta 38" A3KIB MUK HHMH

7]



4.4.5,

4.4.6.

4.4.7.

4.5.

4.5.1.

4.5.2,

4.5.3.

4.5.4.

4.5.5.

4.6.
4.6.1

4.6.2,
4.6.3.
4.6.4.
4.6.5.

[lpoekTyBanns cueHapiis peanisauii sapiadTis BHKODHCTAHHA HE OCHOBI
UML-giarpaM nocnigoBHoCTeH TA KOMYHIKALIL

Pone apxitextypu. CraHzapTHl apxiTeKTypH: ENi€HT-CEpBepHa Ta n-
piBHesa apxiTexTypa, Model View Controller

ApxiTexkTypHi Mozen Ta natepHd npoektyeaHua (Abstract Factory,
Facade, Decorator, Flyweight, Visitor, Observer, Proxy,Strategy, Chain of
Responsibility)

Peanizauis nporpaMHoro sabesnedeHH

BuMors no ofopMIeHHS KOIY: CTHAR, po30HTIA HAa CTPYKTYpOBaHi
OOHHHLL, HAHMEHYBAHHA IMIHHHX, KIacis, 06’ exTin Tomo

JacoOu  aproMaTHuHol reHepauili  NPOrpaMHOrO  KOJAY  HA  OCHOBI
tpadcpopmantii  UML-mogeas -  kon OOl-moB0ky,  NOBTOpHE

HKOpHCTaHEs Kony [13

Hanaromaenaa: Touxks 3ynueke (Breakpoints), Cnoctepeskenns 3a
aMidHMMH (Variable Watch), Bueenesna Ha woncons (Console Output),
Hanaromsyray (Debugger), Ananizatopu xouy (Code Analyzers)
Kepysanns womdirypamicio nporpaMmoro 3a0esneueHHS Ta KOHTPOL
BepCii

[locTiiina iHTRrpalis/nocTIHHE BIPOBAKEHHA (Continuous
[ntegration/Continuous Delivery)

JabesnevenHs AKOCTI: TECTYRaHHH, Bepuiikalis, sanigais

[Mpusnauenys, COIbLHE Ta BIIMIHHOCT MPOLIECIE TECTYBAHHA, BepHIKaLl,
BT daLii

BHAH TECTIB: MOAYILHI, IHTCIPaLifHI, perpecilii, cucTeMni, Bami gauifHi
Tectysauns MeTonamM# 0101 T YOPHOL CKpHHI

Pospobka wepes Tectysannd ( Test-driven development)

Jonatkosi TexHikH pepudikanil Ta Badijauli; iHCMEKIIA KOIy, Neperipka

T



4.7.

4.7.1,

4.7.2,

4.7.3.

4.7.4,

4.7.3,

3:1.

5.1.1
14l fr
a3
5.1.4.
e 78 T
5.1.6.
X2

5.2.1.

HA BIANOBIAHICTE CTAHAAPTAM | BHMOraM, OWIHIOBAHHA 3pY4HOCTI
BHKOPHCTAHNA T4 KOPHCTYRAUBKONO JOCBIAY, NEPEeBIPKA NpOoAyKTHBHOCT]

Ta MacraboBaHoOCT

Komannna pobota, niaxonw no po3podKH NporpaMHOro 3abesnedeHHA
(I13)

Knacwuni mogemi pospobkn 113 xackapgmo-sopgonanna, Itepauifina,
IHKpeMEHTHA

llpomucnosl  Texnonorii  pospoben. RUP-  yuidicosapwii  niaxia,
KepOBAHKMA  BapiaHTaMM  BHKOPHCTAHHS, apXiTEKTYPHO-UENTPOBaHHI,
ITepat i, IHKpeMeHTHIH
Poni ta obos'sskn y nporpaMuiil koManji, nepesard KoMaHaHoi poborn,
PHIHKM T4 CKNAIHICTE TAKOT CriBnpaui
Texwonorli ruyukol pospobkn I13 T1a Tx ocobnmeocti: Agile, Scrum,
Extreme Programming (XP), Kanban
Moaeni kepyBaHHA KoMaHIHow pobotoio (Ha ocnoel UML miarpam [awTa
i I[lepra)

baok 5
KiGepbesnexa ta saxmcT indopmariil

OcHoBp KiDepbe3nexn

[lonarra kibepnpoctopy Ta iIHGOPMALIHEOTO NPOCTOPY
Inopmantiiing Gesneka Ak cepa HalioHansHo] Ge3nexkn YEpaiHu
Iouarra Kibepbesnexy, saxuery iHpopmallil Ta kKiDep3axHcTy
By zaxucTy iHopmanii

[MonarTs kouGineHmAHOCTI, WIMICHOCTI, A0CTYTHOCT]

IpuHumny kibepbezneky

Kibepzarposu Ta kibepaTakn

[ToHATTA 3arpo3, aTak, BPa3HBOCTI

g



L
5.2.3.
5.24
5.2.5,

a.2.6.

3.3,
5.3.1.
5.3.1.1

5.3.2.
5.34.1
3.3.2.2
5.3.3.

33351

5332
5.4,
241,
5.4.2,
543,

5.4.4.

5.4.5.
5.4.6.

Knacwipiauis sarpos, atax

Kibepanounun. Kitepsiina. KibepoGopona

KiGeprepopusm. Kibeppossiaka

Moaene nopyiiHuka

[MonsTrs, CYTHICTE TA OCHOBHI 33BTAHHS KOMIIEKCHO! CHCTEMH 3aXHCTY
iHhopManii

beanexa Mepemi

[MonaTTa npo WKiAWEE NporpaMie 3adeIneqeH

losatTs npo WNWrYyHCRKL nporpaMs, (IMMHT, $porpaMH-BHMAaradji,
DDoS-araky, colianbny tHaeHeplio

Criocodn sadesnedcHis De3neKn Mepexl

[onsrTa npe GpasiMayeps, KOHTPONE JOCTYITY, CErMeHTALII0 MepeRi
CHcTeMH BHABNEHHS Ta 3anobiranis BTOPTHEHHAM

[Mpouenypn iaeutHdikailil, asreHTH(iKaiil, asTopH3alll KOpHCTYBayip
MEpEK]

Tlopatra npouenyp iaeHTHdikauil, asredTHdikauii Ta asropu3alil
KOpHCTYBaya

Buy inenmadixanii, asrentrdikauii ta asToprsanil  KOpHCTYBavua
Kpunrorpagiunl MeToaH 3aXHUcTy JaHHX

Kaacudikaiia MeTonis KpHnTOrpapiuHOro 3axXucTy 34 NpHIHaueHHAM
CyThicTe RpunTorpadil, kpunTonorii, creranorpadii

TMonaTTa MOMIENi CHMETPHYHOT KPHITOCHCTEMHN

Iudpr nepectanobky (ADP NePecTAHOBKK 3a KMoUeM ), WH)pP npocTol
saminy (wngp esaps), mudp cknagnol saming (wmdp Bixedepa)
[loHaTTa cHMeTPHYHHX OIOYHHX AITOPHTMIE [HHOPYBAHHA

llousrra Mogeni acHMETPHYHO! KPHOTOCHCTEMH



53.4.7.

6.1

6.1.1.

6.1.2.
613,
6.1 4.
8,13

6.1.6.
6.1.7.

6.1.8

6.2

6.2.1.
6.2.2.
6.2.3,

.3,

6.3.1.
-
6.3.3.

6.3.4.

TMouatTa npouecy apTeATHHIKALIT A0KYMEHTIE. EnekTpoHuui nignue

Bhow 6
Marematura g [T

OcHoBHHA NORATIAHKWE anapaT MATEMETHYHOIO aHAITIIY

Yucnopa NOCHIAOBHICTE Ta 11 FpaHMi. HeckiHYeHHO Mall Ta BEIHKI

peHIHHN. [lopiBRAHEA HeCKIHYCHHO MATHX | BEJIMKHX BEITHYHH

Dyuruil oxdiel smivdol. I'panuud dyaxnil B rouni. Henepepari dyHKuii
[Moxiana a 11 sacrocyBadHA AR docihipreHHs gywHRIEA oquiel amiHHol
Herpn3znaveni, BH3HA4EH] IHTErPATH: MOHATTA TA 3ACTOCYBAHHA

@yuruil Garateox Minuax. Yactnasi moxigni. Heofxinui i gocraTwi
YMOBH KCTPEMYMY, YMOBHOTO BKCTPEMYMY

Meron HaiMeHIUHX KBRAPaTiB (MiHIAHA JAMeKHICTE)

Uncnosi paau, Howstrs ix s6bxnocT

OcuHoBHi  O3HadWeHHA Teopil JHdepeHMIANTBHHX PIiBHAHB:  [MOPAIOK
ﬂquepelluiﬂm.uum p'fmlamm, HACTHHHHHA PO3R’A30K, Jaranbiuii pﬂzn'nmn,,

3ArANEHAR iHTerpan, sagaqa Komi

EneMeHTH aHATITHYHOI reoMeTpil

[lpsma | nnommpya B npoctopi. [lonarTs rinepnnoinyEy

Kpusi apyvroro nopsamnky. Enine, rinepfona, napabona ta ix BnacTHsocTi
[lonsaTra noeepxHi, 1 THIH

Enementn niniiHol anredpu

Marpuuni. Jii 3 matprnayy. Buznaauuks. ObepHena MaTpuis

BracHi BekTOpH Ta BAACH] 4YHCIA MATPHILL

Cucremu NiHIHHEX anre0paidHux PiBHANL, YMOBH iX pO3E 83YBaHOCTI
Metomn ix pozs’ g3anHs

Jlinifinuii BeKTOpPHHI TpocTip Ta foro ocHoBHl BracTHBocTi, PosMipHicTs |

10



6.4.
6.4.1,

6.5.

3

6.3.2.

6.3.3.

6.5.4.

6.5.5.

6.5.6.
6.5.7,

6.3.8.

6.6,

6.6.1.

Oa3nC npocTopy

Metoan onrumizami

OcHOBHI NOHATTA T4 WAL B 3a4auax JiHIAHOTO Ta HeniHifAHOrO
MporpaMyBaHnd, | pajieHTHHA METOL: 1184 T4 ANrOpHTM

ucKpeTHa MaTeMaTHKA

Muoscnsn. [ToHSTTH YITKHX Ta HEYITKHX MHOMHH. Onepatil Hag QITKHMH
MHOBHUHAMH: 00 €IHAHHYE, NepeTHH, PISHELYN, [0ON0BHeHHs, Oynead
MHOMHHH, IEKApTiB J00YTOK

binapH] BlOHOIMEHHA TA IX BIACTHBOCTI: pedreKcHBHICTh, CHMETPHYHICTS,
TPAHIWTHBHICTE

Kombinatopuuit  anamis. [lpaesno cymu 1a  aodyrey., Coonyxm,
nepecTaHoBKH, po3MilleHHA; D3 NOBTOPeHs Ta 3 nosTopeHHamu, TTpuiumrn
BRIYYEHD | BHKIIOYEHE

Enement maremathHdHoi  gorikd.  llponosmuiitra  norika.  Jlorika
BHCIOBMIOBaHE, Jloriuml cnonyummukn. Atomapui dopsmynn.  TabGneui
ICTHHHOCTI

[padu., Tunn rpadis: Opiedtopni ta HeopieHToBHI rpadm. Bepmmpn Ta
pebpa, crellint BepliHHK, cyMinHicTs. [3oMopdism rpadis. Onepauii Haxy
rpadamn: ob'caHaHHA, NPAMA CyMa, AONOBHEHHHA, BHAY4YeHHa pedpa,
BHIIYYSHHH BEPLIHHH

Mapiupy Ty, JTAHIIOTH, THKIH Ta iX pizHOBHIR ¥ rpadax

3r’asHicTe rpadie, KOMIOHEHTH 3B'S3HOCTI Heopienrosanux rpadis.
BincTans MK BEPIIHHAMH

Hepera, qicH; OCHOBHI NOHATTA

Ocuopnuil nowaTiiEMA anapar Teopll HsoeipHocrell Ta MaTeMaTHYHO!

CTATHCTHEH

CroxacTHuHHA excrniepuMent. IlpocTip eneMedTapHHX nogiid, Onepami
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6.6.3.

6.6.4,

6.6.5.

6.0.6.
6.6.7.

6.6.8.
6.6.9,

6.6.10.

7.l
L

o licds

Han nogiamd,  Knacuuma, reoMerpuyda, CTATHCTHYHA, aKCiOMATH4HA

HMoBipHicTE. YMOBHI HMOBIPHOCTI
Qopmyna nosHol HMosipHocti. Dopwmyna balieca. Cxema Hezanesmuux
BHIMpoDYBaHe bepHy . 3aK0H BeIHKHN HHCE

OAHOBHMIPHI JHCKPETH] BHNAIKOEl BenudHHH. UHCMoBl XapakTepHCTHEH
AHCKPETHHX BUOANKOBHMX BeiuuuH. MOMEHTH [IHCKPETHHX BHIAIKOBHX

BCITHHYHH

JaKOHH pO3INOAIAY HENEPepBHHX BHIAIKOBHMX BEIWYHMH: pPiBHOMIpPHHA,
HOPMATEHHE

bararosuMipHi  DHCKPETH] BeAMYMHHH Ta X HYHCIOBI XapakTepHCTHEM.
KoediwieHT kopesiii

TouaTTa BUNankorol GvHKLIT | npoLecy

OcHopHi 33184 maTemMaTtH4Ho! cratHeTHkd. [lepeuHHa oOpodxka naHux.

Yucnor! ¥apakTepucTHEd BUBIPROBOT CYKYVITHOCTI
CraTHcTHIHAH Ta inTepBansHii pamH posnoaiay. Dictorpama
Toukosi Ta inTepransii ouinks, Jdosipui inTepsann

[epesipra craTHeTHHHUX rinoTes. Kputepil sroan. Kpurepii [Tipcona

baok 7
Mepesi ta obmin nanuMK

OCHOBHI NOHATTA Ta QGYHKILT KOMTIOTEPHAX MEpex

Knacudikamia ta dyuxuil xomn'iorepanx mepewx. Komyranis xaHanis Ta
KoMy Tauia naketis. Tonomoril KoMMIOTEpHUX Mepex

[owarra nporokoay Ta iHTepdeficy, iepapxis npoTokonis, mnoTik
iopmantl B mepel. Eranonnl mogemn ISOVOSI ra TCP/IP

THNH MepeweBHX CepriciB, cepBicH 3i BCcTaHORNeHHAM 3'ciHaHb Ta Oe3
BCTAHOBJIEHHA 3'eaHaHe. OcHoBHi dyeEmil. [ToHATIS nopris T4 COKETIs.

[poroxomu TCP ta UDP.
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1.3,
T.3.1.

1.4,
7.4.1.
7.4.2.
Tid

8.1
8.1.1.

8.1.2.
8.1.3.
8.2,

8.2.1.
8.2.2,
8.2.3.
B

#.3.1.
5k TP
B.3.3:
g.4.

8:.4.1.
8.4.2.

MapmipyTH3alig T2 o0MiH JTaHHMMH

MYHKIT MEepeKeBoro pibHA, 3afasa mapwpytusawii. [lporoxon [P, [P-
afpecH Ta X BIacTHBOCTI

TexHonoril be3apoToBHX MEpex

TTpuHIANT opranizamil Ge3apoTORHY MEPew

Texnonorn Wi-Fi

beaneka mepewki: Ha kanansHomy pisai, VLAN, VPN. OcHoBri 3axumeni
MEpeReni NpOTOKDIH

baok 8
Onepauiiiai cucTemn

Ilpu3nadeHHs onepatiliHX CHCTEM

PisHoMaHITHICTE onepatiifHm CHCTEM {0AHOKOPHCTYBALBKI,
OaraTOKoOPHCTYBALBK], PEANLHOIO Yacy, BOYJ0BaH] CHCTEMHM)
Ocnosni diynkii onepaiifinnx cucrem

Bumoru o oneparifiiux cHCTEM, TIOHATTA BiIMOBOCTIHKOCTI
Tpunimny nobynoeH onepailifiol cCHCTEMH

THOH apxiTeKTYp A1pa onepauiiHol CHCTEMH
[IpEpinefiopaHii peskiM | pesiM KOpHCTYBAYA

CHCTEMH] BHEIHER

OaHoYacHICTE

MynbTH3a0a4HICT

My nsTHNPOLECOPHICTE

[ lapanensHicTs

Mopgens npouecy

bnok kepyBaiua npoiecom

KontekeT npotecy

13



8.4.3,
8.4.4,
8.4.3,

L
a5 1.
8.5:2,
8.6.
8.6.1.
8.6.2.

9.1
g.1.1.

G.1.2.

9.1.3,

9.2

9.3.

93.1.

9.3.2.
9.3.3.

CTaHH npolecy

Posnoain naM'saTi (THNH azpec, METOLH PO3NOALTY namM'sTi)

BipryaneHa DaM'aATh (CTOpINKOBA, CEIMEHTHA, CErMEHTHO-CTOPIHKOBA
Oprafizamig nam'aTi, CROTiHT)

draiinosi cucremu

CcnosHl NoHATTA Npo Gaind i gaiinoei creremu

Joridda ra drssuna opradisanis dains

[lonarra cueTeMy peaibHOro vacy

BriHaueHHA CHCTEM PEalkHOID Jacy, OCHOBHI XapaKTepPHCTHEH

Brau cucTem peansHoro yacy 1a IX BiZMIHHOCTI

baok 9
OcHOBH NpoTpaMyBaHHA

(0'eKTHO-OpIEHTOBaHE IPOTPAMY BAHHA

TTonarra knacy Ta o0'exTa; KOHCTPYKTOp i gecTpykrop, iHrepdefic Ta
peanizatlis

basosi wonuenuii OOIl: abcrpakumis, IHKANCynAlis, CHAIKYBaHd,
ToNiMophIIn

3B'M3KH MIK KIACAMM: ACOLAlif, arperauid, KOMIOIHIIE, CHAIKYBAHHA,
IANSKHICTE, Peamzizallin

Mpunmmmn 14  cepa  3aCTOCYBaHHA  BHIIR  (POTPaMyBaHHA:
(yHKUiOHANRHE,  JOridHe,  nogiiine, peaKTHBHE,  TeHepaTHBHE
MPOrPaMy BEHHA

IMapanensHi Ta posnoaineni obuncnenns

Mogeni napajnensHHX 004YHCIEHE

EdexTHBHICTE TA BAPTICTE NApANeNsHHY 004YHCIIEHb

JaKoH AMIans

14



934,
9.4,
9.4.1.

0.4.2,
0.43.

111,
13,1,
10.1.1.

10.2

0 Fricsi

|03,
10:3:1

10.4.
10.4.1.

10.4.2,

10.4.3,

CHHXPOHHE T4 ACHHXPOHHE IPOTPAMY BAHHS
Tpancnauis Ta BHKOHAHHSA

Komninarop, iHTEpOpeTaTop, KOMIOHYBUIBHHK, KOMIAATOp B HaitT-kon
ado npomizauil ko, JIT komninsrop, cucrema euxonanus (Runtime)
thopma Backus—Naur (BHd») 1a posmmpena vorauis bBHO

Perynapui pHpasH

bhaok 10
IITyunui IHTETeKT

POyHaaMeHTATBHI NOHATTS
lurenext, wryuHHil IHTENEKT, MOHATTA ETEHTA 1 CEPeIOBMINA, 3aaaui

WTYYHOTO 1HTENeRTY, PalioHANBHICTE, CHALHHE 1 cnabkuil wryvHu#

IHTENEKT, PHIHEN IITYUHOTO IHTENeKTy

TMomyk y npocTopi craHis

Crparerii nOWyKy: NOWYK B ITHPHHY, NOIIYK B IIHOHAY, IBOHANPABRISHHH
MOIIY K, WALIOHHE anropuT.

(OCcHOBH NOJaHHA 3HAHE

akTH, 3HAHHA, BIACTHBOCTI 3HaHb. Mojenl 3HaHE! ceMaHTH4HI Mepexi,
thpeiiMu, TorivEi MOREi, NpoayKUiAHI npasria

MammHHe HaB9IaHHN

Hapuanug 3 udTenes Ta Oe3, HABMAHHA 3 MiAKPINUIEHHAM, perpeciiini i
knacudiixanifing sanaui

Jinifiva i noricrHdHa perpecis: inenTHbikanis, perynapuzauis, chepa
3ACTOCY BAHHA

[NousTTa: GoOpMaTeHHE HelpoH, TITYYHa HeHponna Mepewa, GyHELT

axTHRALLT OPMATEHOTO HElpOoHa
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1.3, Hopsaok nporegennn paxoBoro icnury

Maxosuii ICOUT NPOBOAUTECH ¥ (OpMI MHCEMOBOID eK3aMeHY B OH-TaHH
pesivi Ha nmaThopdi Zoom, TlpH npoBedeHH] ICOHTY B OH-NadH  pemmMi
0DOB’ A3KOBA HAXBHICTE BEIKOYEHOT kaMepy adiTypieHTa Bech MAC [POBE/CHHA.

Tpusanictes ¢axosoro icoury - 180 xB. [lepepsBu Henepeabauewi.
Oprasizauiiya 4acTuHa — 10 20 xBUIHH ([I0ACHEHHA Npaeull, oQopMiIeHH podoTH),
sawmioura — 10 xeumus (mianwcawns pobotn 3a gonomoror Keanidixamfinoro
ENEKTPOHHOIO [iANKCY ).

Ho exsamenawiiinore Oliery daxosoro ICHHTY BEIOMANIOTHCE TEOpeTHHHI Ta
npaktHunl sapganHn. Komuwi exczamenauifinnii Giner daxosoro icoury MICTHTL
N A7TL 33B0aHL,

Ominronanns podIT, 3aHeCEHHS B eK3aMeHaliliiy BIIOMICTE Ta ONpHIIIHEHHA

pesyaLTaTis npoeoauTsed 3riguo [pasun npuivy no K111 im.1.Cikopeskoro.

1.4, [lonomiacui MaTepiain 118 cKaIaganin GpaxoBoro icnuTy
Ilpe npoeeacnni daxosoro icnHTY 3adOpPOHEHO KOPHCTYBATHCE DVIbL-AKHMH
AONOMIFHHMHE MaTeplataMy, JOBIKOBOK NITEpaTypolo, rameTaMH, 4ar-00TaMy i

T.1H.
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1.5. Kpurepil oninwosanng axororo ienury
MaxoBHil ICIHT CKAANAETECH 3 1'§TH JAB1AHb.
Kpurepil OliHIOBAHHA 39B1aHE HaxoBOr0 ICIHTY BPAXOBYIOTE HACTYNHE:
—  OUiHKA 33 BHKOHAHHA (pAX0BOIO ICOHTY BHCTARASETLCA 33 CHCTEMOK
ECTS - 100-0anbpHa wkana;
—  MEKCHMANLHA KUIBKICTE 0DaniB, AKaA HAPAXOBYETBECH 38 BHKOHAHHA
okpeMoro sapgands 1 — 20 Ganis, 3asgannua 2 — 20 Ganie, sapganus 3 — 20 Ganis,

sagnanus 4 — 20 danie, 3apiansa 5 — 20 Ganis (kpurepii Hagejeni 8 Tabanmi 1).

Tabaunz 1. Kpurepil oninosanns 3aB1aHs

Ouinga Onue

16-20 Hapeneni HeoOxiZH] TeopeTH4YHi BIAOMOCTI (OCHOBHI TEOPETHYHI
NONOMEHHA METOLY pO3B S38HHA  33084i), NOBHICTH) BHKOHEHO

NpaKTHYHE 38RTAHHA

10-14 | Hageneni HeoOxigni teopetwuni Bigomocti (OCHOBHI TeoperHdHi
MOJKEHHA METOLY PO3R’S3aHHA 3a7a41), € NedAK] HECYTTERI HENOIKH

NpH BHKOHAHHI NPAKTHHHOTO 3aBJaHHA

6-9 Hamepeni neski TeopeTH4ni BIAOMOCTI (IeSKi TEOPETHYUHI MONOMEHHS
METOLY pO3B A3aHHA 3a7a4i), [OBHICTH) BHEOHAHO [IPAKTHYHE

JnBAAHHA

1-5 Hagepen gesaki TeopeTHHH] BLAOMOCT] (ICAKE TCOPETHYHI NOMOMEHHA

METOIY PO3B’ #3aHHA 331aul) D3 BHKOHAHHA NPAKTHHHOI0 3a81aHHA

0 TeopeTuusl BinomMoCTi BLACYTHI, MPAKTHYHE 3ABIAHHA HE BHKOHAHO

Jaranennii KpuTepiil onimoeTEcE No cymi Ganip 3a BIANOBIA] HA ZABIAHHN i3 BCIX
I ATH pnz,uh]im MaKCHMANEHA oulHEa cknanae 100 Danmis:
Raar = Rpoaal + Rpoaal +~ Rposa3+ Rpoand+ Rpoaas =
20+ 20+ 20+ 20 +20 = 100 Hanin

17



«llpasuna npuitomy no KIT im. Irops Cikopeskore s 2025 poui» suMaraioTs
npe 00YMCIEHHI KOHKYpCHOTo Dany 3acrocyBadus mwanu ommiosaans 100..200
Gasis, nepepaxyHok B Aky 3i crofamsHol mwkann PCO sinOysactses BANORIIHO 10

TABNHII BIANOBIAHOCTI.

Tabnuua sianosianoctt onidox PCO (60. .. 100 Ganis)
ouinkaM 200-6anshof mrany (100.. . 200 danis)

wKana WEAna WEana WEaAnE LLKaNa wkana LU EaNE LKA

PCO 100...200 PCO 100...200 PCO 100, .. 200 PCC | 100...200
60 | 100 70 | 140 B0 | 160 90 | 180
61 | 105 71| 142 81 | 162 91 | 182
62 | 110 72 | 144 B2 | 164 92 | 184
63 | 115 73 | 146 B3 | 166 93 | 186
64 | 120 74 | 148 B4 | 168 | | 94 | 188
65 | 125 75 | 150 85 | 170 95 | 190
66 | 128 76 | 152 86 | 172 96 | 192
67 | 131 77 | 154 87 | 174 97 | 194
68 | 134 78 | 156 88 | 176 98 | 196
89 | 137 79 | 158 B9 | 178 99 | 198
100 | 200

Berynamikn, pesynkTaTd (haxosoro icnuty Akax 3a mxanowo PCO ckaapaioth
Big 0 1o 59 fans, OTPHMYIOTE OLIHKY “HEIZNOBLILHOY | HE JONYCKARTLCA A0 YHACTi
B KOHEKYpcHOMY Binbopi. [lepecknananud faxosoro iCnHTY He AOMYCKACTHCA.

18



1.6. llpuknan exzamenaniiinoro Hinery

l-LU.IlDI—L%JlLHHﬁ TEXHIYHHMHA YHIBEPCHUTET YKPATHH
«KMIBCBKMHA NOITEXHIYHMA IHCTHTYT IMEHI ITOPA CIKOPCLKOL O
CnewansHicts F2 Iksenepis nporpamMuoro abesnedesns
OcriTal nporpamn: [Hkerepia nporpaMuaoro safesnesensHs imopManifing cncted, Inserepia
OpOrpaMuore 3abesnededs KoM I0TEPHIN CHETEM

CremansiicTs F6 InopManifini cHcTesy Ta TexHomoriy
Oceimai nporpamu; [urerpopani indopaaniiinl cueresn, Indopamanifing cucTeMy Ta TEXHONOTIT,
fropuaamiine sabesnesenHn podoTEXHIMHHX CHOTEM,

Crnemanshicts F7 KoMn'oTepra iHseHepis
Oenirai nporpamm: KoMn' OTepH] CHCTEME Ta M i1
EKEHMEH;&U]% BITET Nel
chaxodosa ichumy
QIR scmyny Ha ocsimubo-npodecitiny MpozpaMy RIY2omoesKu Mazicmpa
3apnanna 1. (max 20 Ganiz)
TToHATTS, CYTHICTE T4 OCHOBHI 38RIAHHS KOMIMIEKCHO! CHCTEMM 3aXMCTy iHGopMaii.
(B onwci obop’A3K0BE HABEACHHS NPHKTANIR).
3asnanna 2. (max 20 Danis)
Knacndixkauis ta dvekuli xomn'iorepaux mepesxk. Komyauis kananis Ta
xomyTauia naxerie. Tononoril kommn'iotepHnx mepex. (B ommci obos’a3akose
HABEACHHA MPHEIAB).
Jasaannn 3. (max 20 Ganie)
[newrnpikania knacie npeametHol obnacti. UML-giarpamu iepapxii knacis:
MOJETIOBAHHA MIJICHCTEM, KIACIE Ta 3B A3KiB MK HAMH. (B onnci obos a3koBe
HARCACHHS NPHKIAILIB).
Zaspnanns 4, (max 20 bama)
Ha mosi nporpamysanns C, C++, C# abo Java HanucarH giparMeHT OpoTrpaMu
(dryuruimn, merog afo kiac), 1M poss’ H3HHA HACTY NHOT 3aa4i:
Japano oaHoBuMipHl macusd A(n) ta B(n). CdopmysatH oZHOBHMIpHHI MacHB
C(2%n), enemMenTaMy HKOIO € efleMeHT MacHeie A(n) ta B(n), sanucadi 4epe3 oIuH
(al, bl, a2, b2, a3, b3, ...).
Jasaanna 5. (max 20 Ganis)

e, .-
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i 5 i f
- | oy |'-_~ =TT I 3 11 |
._'I__ S S -
I_._'
Euitas o EEGranf | IR REETE
= i =
< i ¥ Nem \| ."
Fiwrs L { Frdrea
\ i i

; S 1,
o —— [

Mg nasenenoi ER niarpasu cTBOPITE HACTYIH] CKPHIITH Ta 3aIIAT!
i) DDL (CREATE, ALTER) — cTeopenns Tabmuik, (opmanizamia 38 13Ky,
BHECEHHSA HE0OXiIHNX obMeReHs LinicHoeT
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b DML (INSERT) - nonafite no 7 3amucis mo xowsol tadnuui. UPDATE -
OHOBITEH 3AIKCH B acoiaTueHii Tabamid, sMiniTe naty na DateNew B THX sanwucax,
Ie HA3BH IHIPEIdicHTIE NOYMHAKTLCA 3 cHMBOMIE XXX (fosiasHO 3a Bauiim
BHOOPOM ),
SELECT - obepite sei iwrpeaicyaTi, axi 6ymH gogani go 6moa J0O nesHol natu
Datel (gopineso 3a Bamum padopom ).

JarpepaseHo Buenow panow PIOT
[lpotoxon Ne  Bin bepeans 2025p.

I"'onoea Buenoi paan Apocnas KOPHAT'A
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2. MTPHKIHIEBI IOJOXKEHHS
Ocobr, gxi De3 NoBaKHEK NiATBEPIKEHHUX NPHUYMH He 'SBUIHCH Ha BCTYNHI
ICIHTH ¥ BH3HAYEHHH PO3ZKIAZOM 9ac, OO0 YYacTi B KOHKYpcHOMY BinGopi we

AOITYCHATRECH.
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