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ITPOI'PAMA CIHIBBECIHA
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Kwuis - 2024



1. IoacHI0OBANBLHA 3aNHCKA

IMpu3HaueHHs MPOrpaMu — 3ade3neUnTH MPOBEAeHHs (PaXOBOro BCTYITHOTO BUNPOOYBAaHHS
31 BCTynHUKAaMH, sikuM (3riaHo Ipasun npuiiomy no 3BO MHTY y 2023 p.) Hanane Take npago
MPH BCTYMI 1A 3000yTTA cTyneHs «Marictpy cneuianbHocTi « KoMm'loTepHI HayKu2.

Meta daxororo BHMNpoOYBAHHA MOASTae y 3°S9CYBaHHI PiBHA TEOPETHMYHHX 3HaHb |
NPAKTHYHHX YMiHb 1 HABUYOK, HEOOXIHUX /Il ONAHYBAaHHA HOPMATHBHHMH 1 BaplaTHBHUMH
AUCHUIUIIHAMH 33 [POrpaMoOK’ MArOTOBKH (haxiBIIB OCBITHROrO crymeHsa «Marictpy
cneuianbHocTi «Komm'ioTepHi Hayku» (Iid BCTYMHHKIB, $fKi 3000YJH OCBITHIH CTYMiHB
«bakanapp», «Cremanict», «Marictp» iHWOro ¢paxoBoro CpaMyBaHHs).

3apnanHs (raxoBoro BCTynmHOro BuUmpoOyBaHHA uiA 3R00yTTA OCBITHBOTO CTYNEHS
«MaricTp» mojsira€ y ToMy, o0 OLUHMTH 3HAHHS H BMIHHA BCTYIHHKIB 3 JUCLHIUIIH (HaxoBoi
MIATOTOBKH 00paHoi CMeliajIbHOCTI Ta OCBITHBOI MPOTrpaMHu.

IIporpaMa ¢axoBoro BCTYMHOrO BHMpOOyBaHHA po3pobiieHa 3 ypaxyBaHHAM OCHOBHHX
(paxOBHX KOMIIETEHTHOCTEH, fAKl 3akianeHi B JlepxkasHoMy craHaapti IIporpaMu miaroToBku
OaxamaBpa creuwiasbHOCTI «KOMIT'IOTEpPHI HayKu» Ta HaBYaIbHMX nporpam 3 oOpaHux
HABYAJIbHHX JHCLMIUTIH.

3Mict nporpamu. [Iporpama nepenbauae nepeBipky piBHA CHOPMOBAHOCTI ¥ CTYIEHTIB
(hax OBHX KOMIIETEHTHOCTEH Ta MPOrpaMHHUX PE3YJILTATIB HABYAHHs, HEOOXIAHHX A 3aCBOECHHS
MaricTepChKoi nporpamu cnemanbHOCTI «KKOMI'OTEPHI HAYKI».

®DaxoBi KOMIETEHTHOCTI

3HaHHSA Mozenell AaHWX, METOHIB MPOeKTYBaHHA 0a3 JaHHX, MOB 3aMUTIB 40 0a3 maHuX.
3HaTHICTh NPOEKTYBATH KOHLENTYAJIbHI, JIOr4Hl Ta (izudnl moaem 6a3 naHux, po3pobisiTa Ta
ONTHMI30BYBAaTH 3aIIHTH 10 HUX, CTBOPIOBATH PO3NOALNeH! 6a3u AaHuX.

3maTHICTE A0 00'€KTHO-OPIEHTOBAHOTO MHCJICHHS, 3HAHHA O0'€KTHO-OPIEHTOBAHUX MOB
NporpaMyBaHHd Ta 3JATHICTb 3aCTOCOBYBATH 00 €KTHO-OPIEHTOBaHWIT TMiAXxig mZa 4ac
NPOEKTYBAHHSI CKJIAAHHX MPOTrPAMHHUX CHCTEM.

31aTHICTh BHKOPUCTOBYBATH MOXKJIHBOCTI CYMaCHHX ONEpaLiiHUX cUCTeM, (POPMYIIOBATH
BUMOTH A0 OMepaLiiHOl CUCTEMM I BUpPILIEHHS MEBHUX MPHKIATHUX 3aBOaHb, 31iHCHIOBATH
HaJNALUTYBaHHA | KOH(ITYpPYBaHHA OMEpaLiiHUX CHCTEM.

3naTHICTE 10 pO3pOOKH MEPexkeBOro NporpaMHOro 3abesneueHHs, WO (QYHKIIOHYE Ha
OCHOBI PI3HHX TOMOJOTNH CTPYKTYPOBAaHMX KaO€IbHHX CHCTEM, BHKOPHCTOBYE KOMIT KOTEpHI
CHCTEMH | Mepeki nepenayi JaHUX Ta aHaNi3ye AKICTb POOOTH KOMIT I0TEPHHX Mepek.

2. 3micT mporpamn




MIHICTEPCTBO OCBITH 1 HAVKH VKPATHH

HAKA3

/7 0¥ é? s, Kntin Ne L5A »
[Ipo 3areepaxenns [Iporpamn
NpefMeTHOro TecTy 3

inopmanifingx  Texposorii
€annoro GaxoBoro BCTYRHOro
BHIDOOY BN

Binnopinxo ao yactuuu gecsrol crarri 44, gactusu Apyroi crarri 45 3axoy
Vipaiuw «TIpo Buity ocsity», mianyukry 5 nynkry 4 Tonoxenns npo Mikictepcrso
OCBITH | Hayku YKpaiHK, saTepaieroro noctatosoro Kabinery Minictpin Yxpainu
Bin 16 wosrs 2014 poxy Ne 630 (i sminamu) ta nynkry 10 posuiny VII INopaaxy
npuiioMy Ha HaBYaHHA Ui 3006yTTR BHmOI ocrith B 2024 poui, 3aTBEpAKEHOrO
Hakazom Minicrepersa oceity | Hayky Yxpairu Bia 06 Gepesus 2024 poxy Ne 266,
sapecctposadoro B Minictepersi tocrnuii Vxpaiuu 14 Gepeswa 2024 poky 3a
Ne 379/41724,

HAKA3Y10:

|. 3arBeppuru Tlporpamy npemwerHoro tecty 3 iHGOpMaNiAHKX TeXHONOrH
€aHHOTO ()ax0OBOro BCTYIHOrO BHIIPOOYBAHHSA 2K BCTYNY HA HaBYallia AN 3000y TTA
crynens maricrpa Ha ocnoei HPK 6, HPK 7, wo aonaerses.

2. Nupextopary ¢axosof nepensmiod, suiuoi ocsith (Lapos O.) sabesneunty
PO3MilleHHA LbOro Hakaly Ha odiuiiHomy seGcaiiti MinicTepcTba ocBiTH i Hayxu
Yxpainu.

3. KOHTPOHB 34 BHKOHAHHAM [1HOIN0 HaKazy NOKIACTH HE 3aCTYIIHUKA Minicrpa

Bunnuupkoro M.

Miunicrp Oxcen JTICOBHIA

CnisOeciza BKJIHOYAae MHUTaHHS 3 HACTYNHUX HOPMATHBHHUX JUCLMIUIIH TMPOrpaMu

miAroroBku Oakanaspa crerianbHOCTI «KoMIT'tOTEpHI HAYKH»:

—  Opranizauis 6a3 JaHUX Ta 3HAHD,
00’ eKTHO-OpIEHTOBAHE NPOrpaMyBaHHS,
OnepauiiiHi CHCTEMH,

—  Komn'rorepHi Mepexi.

2.1. Mporpama aucuunainn «Opraxizauisi 6a3 JaHUX TA 3HAHb»

1. Ba3u nanux. OcHOBHI MOHATTS TA BU3HAYEHHS

[Tonsitrst 6a3m nanux (BJl) 1 cucremu ynpasninHsg 6azamu naHux (CYBJI). Ilepesaru
BukopucranHsi BJI. Ocuoui Bumoru no CYBJI Pi3ni Bapiantu TexHosorii poboru 3 B/l y
0araTOKOPUCTYBAIbHULIBKOMY pexXHMi (LIEHTpaai30BaHa apXiTEKTypa, KOMIT I0TEpPHA Mepexa 3
(¢aiinoBuM cepBepoM, Kill€HT-CepBepHa apXITEKTypa, PO3MOALIEHA apXITeKTypa).

2. Apxirektypa 6a3 naHux

[MTonsTTs cxemu Ta exksemruisipy BJI. IcTopisi BUHMKHEHHS Ta rOJIOBHA MeTa apXiTEeKTYpH
ANSI/SPARC. Piui moctyny no manux. Ilpuuwmnn posminy CYBJl. Tpu piBus aOcrpakiii
ANSI/SPARC. KonuentyanpHuii piBeHb. 30BHiIUHIH  piBeHb. BHyTpimHiii  piBeHb.
BinoOpaxenns. CyuacHi cuctemu ynpasiiHHs 6a3amu nanux 1 apxitektypa ANSI/SPARC.



3. Moneni nanux. Iepapxiuna Ta mepexua moaeni

TMoHsiTTss MOAEN JAHHX, CTPYKTYPU NAaHUX, ONepauiil Hajl CTPYKTYPOKR, OOMEKeHBb
nuncHocTi. Tunu Monenei (iepapxiuHa, MepexHa, pessuiiiHa, o0’ektHa). lepapxiuHa monens
maHux. Omnepauii Hanx iepapxiyHOIO CTPYKTyporo JaHux. OOMekeHHA LUTICHOCTI iepapXidHOl
CTpyKTypu maHux. IlepeBaru i Hemoniku. MepeskHa Mopmenb JaHHX. Omnepauii HaO MepesKHOO
CTPYKTYpor AaHux. OOMEeKEeHHs LNl CHOCTI MEPEeKHOI CTPYKTYpH faHuX. ITepesaru i Henomiky.

4. PeasiniliHa MogeNb JaHHX

BinHolieHHA B MareMaTulUi. Bu3HaueHHs BigHowWweHHA. JoMeHH, aTpubyTH, cXeMu 1
eK3eMIUIApY peNsdUmiHHUX BiAHOLIeHb. BimHoweHHs i Tabnuui. CynyTHI TOHATTA: KOPTEXI,
KapAHHANBHICTb, APHICTh (CTYMmHb), 1M’ BigHOmEHHA. OCHOBHI Onepamii HaJ BIHOLIEHHAMH,
BJIACTHBOCTI Ta npHkJaau OiHapHuX BinHOmWeHb, CxeMa pessiniHHOro BiaHOIIeHHsA. BrnactusocTi
aTpuOyTIB 1 CXeMH pelsauiiiHoro BigHoweHHS. ExseMnusap penduifiHoro BigHoweHHA. PenguiiHi
BiOHOLWIEHHS 1 TaOmuui, BiAMOBIOHICTL TepMiHiB. Kitodi BiaHOeHb. BHAM KNIOUYiB: MpoOCTi i
CKJIQNEHI, HAJMIIKOBI Ta MiHIMaabHI. [lepBuHHHMIT Ta 30BHIIHIA Knoui. Brnacrusocti
HNEePBHHHOTO KJIKOYA, MPHKJIAAN. BIaCcTHBOCTI 30BHIIIHBOTO KJIKOYA, MPHKIIA/H.

5. Pensiniiina anredpa ta pensuiiHe MHCICHHS

Mosu 3anuTie B B, mpouenypHi Ta HenpouenypHi, ¢opManbHi MOBH. 3aMKHYTICThb
penALiiiHOl anredpu 1 BracTHBOCTI OlHapHUX onepaiiii. OCHOBHI onepauii pensuiiiHoi aaredpu,
npukinaau. EXBIBaIeHTHI MEPETBOPEHH 1 ONTHMI3ALIs BUPA3iB penauiiHol aarebpu. Penauiiine
yucaeHHd. KoprexkHe pensauifine uncneHHs. Yncnennsa Konna. EkpiBaleHTHICTD | MOBHOTA

6. Teopin nopmanizanii pesauiiHol MoaeI AAHHX

CyTHicTb Teopii HopMmam3auii penauiiinol moneni (PM). IMToraxi npoexktu BJI. IMowarts
aHomanii. Ilowstra HammumikoBocTi. PyHKIOHANBHA 3anexHICTh. BusHauenns. Ilpuxnanu.
CeMaHTHUHI npunyweHHsA. Onepadii 3 (yHKLIIOHANBHOK 3aie)kHicTio. baraTosHayHa 3a1e)HICTb.
3anexHicTb 3a 3'emHaHHAM. ®OYHKUIOHANbHI 3ajekHOCTi 1 Kkntodi. HopmanbHi  (GOpMH.
BuznaueHHs.

7. Moeu 3anuTiB. Moea SQL

Ictopia Moeu SQL Ta ornag ii MoxaueocTeli. Onepawii Haa cxeMoro 0a3u maHux. 3acoGu
MaHinynoBaHHd gaHuMH B SQL. 3acobu momyky manux. ®@yHkumi SQL. Arperathi ¢yHKUi.
Buxopucranns ¢pas GROUP BY, HAVING, ORDER BY y komanni Bubipku ganux SELECT.
Bknageni samutu (nipsamura) B SQL. Teoperuxo-muoxunni onepauii B SQL. Bipryanbsi
Tabnuui Ta iHoekcu. Tpansakuii. JomaTkoBi MOKIMBOCTI MOBU.

CTBOpeHHs, 3MIHKBaHHA Ta BUAaIeHHs Tabmunp B SQL. Obmexenns uinicHocti B SQL.

8. Mosa QBE

QBE (Query-By-Example — 3anur 3a 3paskom). Ctpykrypa Mou QBE. Ocnosu QBE.
Bubip nanux. CtopeHHs Ta Moaudikauigd Tabnuub 6a3u nanux. QBE B cHcTeMax ynpapmiHHSA
GazaMu JAHUX, IPUKJIATH,

2.2. KoHTpoJIbHI MHTAHHA AMA BCTYNHHKIB, CKJajeHi HA MiacTaBi NponoHoBaHoT
NPorpamu:
IIpusnayenns B/l 1 CYB,
Basza nanux. BusHavuenHs. OCHOBHI MOHATTSL.
OcHosHi GyHkuii CYB]I,
Ilepesaru Buxkopuctania b/l y mopiBHAHHI 3 (aiiloBolO CHCTEMOIO.
OCHOBHI BHMOTH A0 CHCTEMH 0a3 JaHHX.
Kopucrysaui CYBJI, OcHoBHI (HyHKIIT aqMIHICTPATOPa.
Tpupisuesa apxitexrypa ANSI/SPARC.
IIpu3HayeHHs KOHLIENTYaNbHOTO piBHA ¥ apxiTekTypi ANSI/SPARC.

9. TIpu3HaueHHS 30BHILIHbOTO PiBHA ¥ apxiTekTypi ANSI/SPARC.

10. TIpusHa4yeHHs BHYTPILIHBOTO PiBHs y apxiTekTypi ANSI/SPARC.

11. Mo Take norivHa Ta (izMdHA HE3aNEKHICTh AaHHMX? SIK BOHA MIATPHUMYETHCA 3a
nonomorow apxitektypu ANSIVSPARC?

12. Mo Take mozenb naHux? Ilpuknanu Monenei DaHux.

e ARG e



13.
14.
15.
16.
17.

IepapxiuHa MOIENb JAaHHX . CTPYKTYpa OaHUX.

IepapxivyHa CTPYKTYpa JaHUX 1 OOMEKEHHS LIICHOCTI.

Onepauii i€papXi4HO! CTPYKTYPH JAHHX.

HenomikH i€papXivyHOi 1 MepeKeBOi CTPYKTYPU OaHUX.

ITousaTra BinHowweHHA. o Take pensAuiliHe BiAHOWEeHHA? B yoMy fioro piHHLA BiA

MATE€MATHYHOTO BiIHOIEHH?

18

19.
20.
21.

JaHHX.

22,
23.
24,

IMpuxnan.

235.
26.
27.
28.

[Ipuxnan.

29.

IMpuknan.

30.

PeuiiiHa CTpyKTypa AaHHUX.

JoMeHH, aTpHOYTH, CXeMH i eK3eMIISpH peNsLiliiHoro BiaHOWEHHs. IX BIacTHBOCTI.
Kitoui B pensuifinifi Mogeni JaHux.

IMpusnauyenna knrouie PRIMARY KEY ta FOREIGN KEY y penauiiiniii monem

Io Take pexypcuHuil kiou? IIpuknagn.
Buau oOMekeHb LiJiCHOCTI.
Mosa SQL Oracle. Ilpusnauenns 1 moxamsocti komanau CREATE TABLE.

Moga SQL Oracle. I[Ipusnauenns i Moxxaueocti komanou ALTER TABLE. Ilpuknan.
Moga SQL Oracle. IIpuznaueHHs 1 MmoskineocTi koMaHod DROP TABLE. [puknan.
Mosa SQL Oracle. [IpaBuna imeHyBaHHA 00’ €kTIB Oa3u faHHX.

Mosa SQL Oracle. Cunrakcuudi ¢GopmMu BU3HAuU€HHs OOMEXKeHB LIICHOCTI.

Mosa SQL Oracle. O0mexkenns uimicHocti UNIQUE. CHHTakcHC 1 CeMaHTHKA.

Mosa SQL Oracle. Ob6mexenns wmnicaocti PRIMARY KEY. Cunrakcuc i

CCMAHTHKA. Hpm(nan.

31

IMpuknan.

32.

Mosa SQL Oracle. Oomexkenns minicHocti FOREIGN KEY CuHTakcHc 1 ceMaHTHKA.

Mosa SQL Oracle. Ilpusnauenns ¢paz ON DELETE SET NULL, ON DELETE

CASCADE.

33.

IMpuknan.

34.

Mosa SQL Oracle. Obmexenns wuinmicHocti CHECK CHHTakcHC 1 ceMaHTHKA.

Mosa SQL Oracle. O6mexennss muicaocti NULL/NOT NULL Cunrakcuc i

CCMAHTHKA. Hpm(na,n.

35
36
3HAYEHb.

37.
38.
39.
40.
41.
42,
43.
44,
45.

Moga SQL Oracle. ITpocTti ymosm.
Mosa SQL Oracle. YMoBH nepeBipk1 BXOXAEHHS €JIEMEHTa Y MHOXKHHY 1 Y 1HTEpPBaJ

Moga SQL Oracle. CknaneHi yMOBH.

OcHoeHl Tunu koMaua SQL.

Y 4oMy CyTb TeOpii HOpMani3awii pesALiiHOl MoAe faHuX?

CxnagHi IOMEHH 1 Mepiua HopMaJibHa hopma.

@DyHKLiOHANbHA 3aNekHICTb. OCHOBHI BU3Ha4YeHH. IIpuknanu.

Kimroui BiAHOLIEHHA 3 TOUYKH 30pY (PyHKLIOHAIBHOI 3aexkHoCT]. [Tpuknaau.
BrnactuBocTi ¢yHKIOHANBHEX 3anekHoCTel. [Tpuknanu.

JloriuHe nOTpUMaHHS (PyHKLIOHANBHHX 3aneskHocTei. [Ipuknagn.

3aMHKaHH4, MOBHOTA, €KBIBaJIGHTHICTb 1 MiHiMaldbHe MOKPUTTS (PYHKLIOHATbHHX

sanexHocTed. [Ipuknaan.

46.
[Ipuxnagu.
47.
48.
49,
50.

HenosHa (uacTkoBa) (pyHKIIOHAABHA 3aN&XKHICTH 1 Apyra HOpMaibHa (opMa.

TpaH3uTHBHA 3aN€KHICTD | TpeTd HOpManbHa dopma. [Ipuknagu.

IMocuneHa Tpetst HOpManbHa Gopma 1 HopmaabHa (opma Boiica-Koana. ITpuknagu.
Yersepra HOpMasbHa opma. [Tpuxmany.

dopmanbHa NOCTAHOBKA 3aBAAHHS MPOSKTYBAHHS PEJISLIITHOI CXeMHU.

2.3. CnuCoK peKOMEeHAOBAHOI JITEPATYPH



2.3.1. OcHoBHa JiTepaTypa:

1. Jomaneuwrka I M / Koncnexr nekiuii 3 qucuumiay “ Opranizais 6a3 qaHux i
3HaHb. [Tpomucnosi CYB/]” - K.: KHYBA, 2012. -84 ¢

2. B.B.Ilaciunuk, B A. Pe3niuenko. Opranizauis 6a3 naHux Ta 3HaHb. // K.
BunasHuua rpyna BHV. — 2006 p. — 284 c.

3. A Berger, E. Melomed. Microsoft SQL Server 2008 Analysis Services Pearson
Education eBook Publish Date: January 21, 2009

2.3.2 [onaTkosa jniTeparypa

1. basu maHuX Ta 3HaHb. KOHCMEKT NeKUiil mig cTyaeHTiB Ga3oBoro Hampamy 050201
“Cucremna imxkenepiss” / Ykn.: AT Ilaeenvuak, B.B. Camortuii, ¥ 0. [I3enennssx — JIbBiB:
JIsBiBCHKA moniTexHika. — 2011, - 115 ¢.

2. bepko A. 1O., Bepec O. M. Oprani3zauis 6a3 gaHux: npakTHYHUiH kypc. Hapd. mocibH./
3a Hayk. pen. B. B. Ilaciunuka.- JIpeie: BunapHuuteo HauioHanbHoOro yHiBepcHTeTy “JIBBIBChKA
nojitexHika”, 2003.- 152 ¢.

3 Kaiir. Oracle ISt npodiecioHanis 1 TBJ "DiaSoft" —
http://lib.istu.edu va/index.php?p=23&id=57&par=24

2.3.4. Inpopmauiiini pecypeu

1. Oracle® Database Express Edition — 2014.
http://docs.oracle.com/cd/E17781_ 01/install 112/e18803/toc. htm#XFEINW102

2. Oracle Database 12¢ Learning Library— 2017

https://apexapps.oracle com/pls/apex/f?p=44785:141:116320752750134::::P141_PAGE
ID%2CP141 SECTION ID:6%2C18

2.4. IlporpamMa aucunnmiaing «00’€KTHO-OpPIEHTOBAHE NPOrPAMYBAHHM

1. BecTyn 10 00’ €KTHO-OPiCHTOBAHOTO NPOrPAMYBAHHS

IMpoGnemu po3pobku CKAAOHMX TMporpaMHUX cHcTeM. IlepenyMoBH MosBH OO €KTHO-
opientoBaHoro nporpamysanns (OOIT). Basoei npunuunu QOIT: abcrpakuis, 1HKanCysLis,
yenankysanus, nommopdism. ITonarrs of'ektie 1 knaciB. Knac six abcrpakTHuil THN JaHHX.
IMopuaHi i YHCTO 00’ EKTHO-OPIEHTOBAHI MOBH MPOTrpaMyBaHHS.

2. Knacu

JBi poni knaciB B C#: xnac sixk Mmoayie 1 knac sax Tun aanux. OcHosi npusimnu QOIT 1 ix
peanizamiss B C# Unenn kjacy. IHkancymuisa nocTymy [0 wWieHIB kiacy 1 00’ekTiB Kiacy.
KOHCTpYyKTOpH, TUITH KOHCTPYKTOPiB. BUKOpUCTaHHA MokaskyKka this B Tini kaacy. BaactueocTi
get 1 set. ABTOMAaTHYHE BH3HA4YE€HHA BJacTHBOCTEH {Auto Properties). CTBOpeHHa MOAyIA Kiacy
B Visual Studio.

3. Ilonimopgizm HA piBHI KIaCy

O3HaueHHs moaiMopdisMy Ta ioro peamsauia y C#. IlepeBu3HadeHHS MeTOHIB KJacy.
Meroau 31 3MIHHOK KiIbKICTHO aprymenTiB. Innekcaropu. IepesnsHaueHHs onepaniii.

4. CnagkyBaHHA KJaaciB

OpraHizauid iepapxii knacie. CnagkyBaHHS KOHCTPYKTOPIB 1 JOCTYN A0 WieHiB Ga30BOro
KJIacy 3 MoXigHHX Khaacie. CrnagkyBaHHS 1 TMPUXOBYBaHHA iMeH 3MIHHMX 0a30BOTO KJacy.
3acToCyBaHHA KIIOUYOBOTO ¢ioBa base g nocTyny Ko npuxoBaHOro iMeHi. Bipryaashi MeTonu
AK peanizalisi AHHAMIMHOrO NomMop(hi3My Ha piBHI i€papxii kyaciB. AGCTPaKTHI KJIACH | METOAH.
3a0opoHa cragKyBaHHS 1 repMEeTHYHI KJIAaCcH.

5. Bknageni knacu, Inmi THH kaacis

BknaneHi knacH — ajbTEPHATHBA CNAAKYBAaHHK. [IpHKIanH NPOEKTYBaHHS BKJIAJAEHHX
kjaciB. YacTkosl kaacu 1 Meroau. CTaTHYHI KJIACH 1 METOH.

6. InTepdenicn

3abopoHa MHOKMHHOTO criaakyBaHHA knaciB y C#. Inrepdeiic gk okpeMuii BUMamok
abCTpakTHOrO KJIacy 1 Horo BIAMIHHICTE BiA abcTpakTHOrO Kiacy. Peamsauis intepdeiicis y C#.
Intepdeiicu 1 cnankysaHHA. Bubip mixk iHTepdeiicom 1 abCTpakTHHUM KJIACOM NPH NPOEKTYBaHHI
I13.

7. Craunaprni intepdeiicn C#
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ITpu3HadyeHHsa craHoapTHHX iHTepdeticie C#. [TopiBHAHHSA 00'€KTIB 32 OOHHM KpHTEPIEM:
inTepdeiic IComparable. ITopiBHsiHHA 00'ekTiB 3a KiabkoMa kpuTepisimu: iHTepdetic IComparer.
IMepeniuyBanicTh 00'¢kTiB: 1HTepdeiic I[Enumerable. I crannapTHi iHTEpdeiicn.

8. MeneraTn

OsHaueHHs meneraTiB. Jlenerar Sk MOKaKYHK Ha MeTol. I pyrnoBe mepeTBOpeHHA METOMIB,
o aeneryoTees. IMoaii Ta ixHa obpobka 3 BHKOPUCTAHHAM JeneratiB. AHOHIMHI METOAH i
asmOna Bupazu. PyHkiioHanbHa ¢opMa 3anucy aAeneratiB. BHkOpHCTaHHS neneratip Ak
aprymeHTiB Metonie. deneratu Action, Predicate, Func.

9. Y3aranibHeHHs

V3aranpHeHHs (generic) K ¢rnoci® MiBUILEHHs MPOAYKTHBHOCTI KOAY. Y HiBepCaibHI
METOAH. YHIBEPCANBbHI KJACH 3 OJHHUM [ApaMeTPOM THIY. YHIBEPCaJlbHI KJIacH 3 JBOMA
napameTpamMu THNy. OOMekeHHS mMapameTpiB THUMY. YHiBepcalbHI Aelieratd. YHiBepcaJbHi
inTepdeticu. ITlepexia Bio 3BMUaiiHUX OO YHIBepCaNbHUX KJaaciB. Pi3HHLA MK yHiBepcaJlbHHMH
iacamu C# 1 mabnonamu C++.

10. CrBopenns DLL-6ionioTek

IToBTOpHE BHKOPUCTaHHA KOAY SK 3aci0 CKOpodYeHHS TepMiHiB po3pobku. CTBOpeHHA
DLL-6Gi6mioTeku i nogaBaHHd MeromiB. XML-mokyMeHTyBaHHA kogy Metomi. IliakmoyveHHS
616510TEKH 1O KII€HTA 1 BUKJIUK O167110TEUHIX METOMIB 3 KOAY KIIEHTA.

2.5. KoHTpoJIbHI MHTAHHA AJMA BCTYNHHKIB, CKJajeHi HA MiacTaBi nponoHoBaHoU
NpPorpamu:

1. OcHoBHI MOHATTS 00’ekTHOro maxony. AOCTpakuis, CMAAKyBaHHA, IHKANCYJsALis,
noimopdism. Ix xapaxrepuctuka.

2. Inxancynauis. Ynenn wiacy 1 0OMeKeHHs NOCTYIY A0 “WIEHIB KJIacy.

3. CnagkyeaHhs 1 iioro poab B OOIL Buon cnagkyBaHHS.

4. CragkyBaHHSA peatizalii KJaciB: CMaAKyBaHHA THMY is of.

5. BknageHi knacu i cnaakyBaHHs THmy part of.

6. Konuenmis nommopgizmy Ta ii peamisamis B 00 €KTHO-OPIEHTOBAHHX MOBax
NporpamMyBaHHA.

7. OcoOauBOCTI criagKyBaHHA KOHCTPYKTOPIB B i€epapxii KJacip.

8. TMonimopdizm. [lepeBusHaueHHs! METOMIB 1 ONEpawiii HA PiBHI KJIACy.

9. BipryanbHi i abcTpakTHI MeTORH B iepapxii knacis. OcobMMBOCTI X 3aCTOCYBAHHA.

10. Cnocobu nepenayi mapaMeTpiB B METOIH.

11. Jinst yoro B xaci moxe Oytu noTpibHO AeKibka KOHCTPYKTOPIB?

12. Sk MOXHA BHKJIMKATH OfHH KOHCTPYKTOP 3 iHoro? Hasimo ue notpibuo?

13. Kintouose cnoso #is i HOro npu3HadeHH.

14. BnactuocTi kiacy. Ui MOXKHA ONMUCATH Pi3HI crieludikaTopy JOCTYNy A0 YaCTHH get
1 set BIaCTHBOCTI?

15. InnexcaTopu Ta iX 3aCTOCYBaHHA.

16. fxa pisHMUA MiX TNepeBH3HAUEHHSM METONIB i BHKJIHMKOM METOHIB 31 3MiHHOIO
KiJIbKICTIO apTyMEHTIB?

17. Onuwits cnocobu nepeBu3Ha4YEHHs onepawuiii y knaci.

18. OnuuiiTe CHHTAKCUC MOX1AHOTO Kiacy. Akl MoandikaTopu KOCTYIY 3aCTOCOBYIOTHCA
B iepapxiax?

19. Ax BUKIMKATH MeTon 0a30BOTO KNacy 3 MOXiOAHOTO Kiacy?

20. TopsAnok BHUKIMKY KOHCTPYKTOpiB 0a30BMX KijaciB mpH poboTi KOHCTPYKTOpa
MOX1THOTO KJIacy.

21. BipTyanbHi METOAM B i€papXiil KIACIB.

22. AGcTpakTHI KJacH 1 iX BiAMIHA Bi iHTepdeiiciB.

23. BknanaeHHs KaciB.

24, YacTKOBI KJIACH 1 HACTKOBI METOIH.

25. CraruyHi K1acH Ta iX npu3Ha4eHHA. Uu MOXKHA CTBOPIOBATH €K3EMIUIIPH CTATHUHOTO
Kiacy?
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26. Knacu-intepdeiicu. CHHTaKcHC oronoweHH:A iHTepdeticy. CrneundikaTopn goctymy
1o iHTepdelicy.

27. Uu noBHHEH KJIac PeaizoByBaTH BCI METOAM BCIX CBOIX iHTepdeiiciB-npenxis?

28. Crparerii peanizauii MeTozniB knacy-iHrepdeiicy. Uu Moxe kiac intepdeiic BKIoyaT
METOOH 3 peanizaLico?

29. Tlpukjgaau CTaHIaPTHHX KJIACiB iHTepdeiiciB y CH#.

30. Axwuii craHaapTHHUIT 1HTepdelic BU3HAYAE MOAKJIMBICTD NOPIBHAHHS 00'€KTIB KJIACy 3a
OOHUM KpuTtepiem? Skuii MeTon uporo intepdeficy noTpibHO peanizysaT?

31. Axwii craHmapTHHIT 1HTepdelic BU3HAYAaE MOKIIMBICTh MOPIBHAHHS 00'€KTIB KJacy 3a
JABOMA KPUTEPIAMHU?

32. SAxum unHOM notpibHO peam3sysary merox CompareTo (object obj)? Axwuii pesynerar
MOBHHEH MOBEPTATH Lieii MeTon?

33. Yu noBHHEH KJIac peaji3oBYBaTH BCl METOIOH CBOIX iHTepdeiiciB-npenkip?

34. Tlepepaxyere crannaptHi iHTepdeiicn NET, 4axi BH3HAYaOTh MOMJIMBOCTI
copTyBaHH# 1 nepedopy 06'ekTiB 3a 1oNOMOro oneparopa foreach.

35. Axa pizHuug Mixk iHTepdeiicamu [Comparable ta IComparer?

36. IlepeniuypaHicTb 00'ekTiB. iHTepdeiic [Enumerable.

37. Tlepesara yHiBepcanbHuX IHTepdeiiciB nepe/ 3BHYATHUMH.

38. TpusnaueHHs knacis aeneraris B C# Oromouenns aenerary. OcoOnuBICTD Aeneraris
MOPIBHAHO 13 3BUYAiTHUMU MEeTOIAMH.

39. Yu Moske BIAPI3HATHCA CUTHATYPA METOMIB, AKI BUKIMKAIOTBCA OOHUM JelieraTom?

40. Yu moxHa nepeaaBaTH NapaMeTpy AeIeraTy 1 OTPHMYBATH PE3yNIBTaT?

41. Monasanus (niamucka) 1 BigHIMaHHS (BIAMHCKA) METOAIB 1O CHHCKY METO[IB
nmenerata. Ski 4UMHHUKH MOTPiOHO BPaxOBYBAaTH MPH BUKIWKY TMOCHAOBHOCTI METOHIB 3a
IOOMOMOTrO Jenerara?

42. Neneratu Action, Predicate, Func. Ilpuxnanu.

43, VsarameHenHsa (Generic) y C#  VuiBepcanvui knmacu 1 Mmeromu. [losHaueHHs
YHIBEpPCAJIIbHOTO THITY.

44, Ak peanizypaTH BiOHOLIEHHS MOPAAKY B YHiBepcanbHOMY MeTomi? Akuit iHTepdeiic
notpibHO peanizypaTn?

45, OOMekeHHsI MapaMeTPiB TUMY B YHIBEPCANBHHUX KIIACaX.

46. O6podka ukmoveHb. Kiac System.Exception.

47. Tonii 1ix 06pobka 3 BUKOPHCTAHHSIM AEJIEraTiB.

48. VYHiBepcanbHi iHTEpdeiicu.

49. VHiBepcanbHI AeyieraTu.

50. TloeropHe BUKOpHCTaHHA Komy. IlpusHaueHHs DLL-Gifmiorek. CtBopeHHs DLL-
616mioTex. XML HOKYMEHTYBAHHSI KOAY .

2.6. CHCOK peKoMeHAOBAHO] JiTepaTypH
2,6.1. OcHoBHA JiTepaTypa:

1. Copokarnii P. B., ITaciunuk O.A. OcHOBM 00’€KTHO-OpIEHTOBAHOTO MPOrpaMyBaHH:A
MOBOKW C#: HaBuaNbHUI NOCIOHUK 151 CTYAEHTIB BHIUX HABYAJbHHX 3aKJIafiB.— X MEJbHHLKHI:
XHY, 2013 - 193 ¢.

2. Tkauenko O.M., Kannyn B.A. O0’ekTHO-0opieHTOBaHE MporpaMyBaHHA MOBOIO Java.
Hapuanpuuii nociOHuk. — Binauusa: BHTY, 2006, — 107 ¢.

2.6.2. JlonaTkoBa JiTepatypa:
1. By6bmuk B.B. O6’exTHO-opieHTOBaHe mporpamyBanHs: Ilinpyunuk. — K.: IT xHura,
2015. - 624 c.
2.6.3. Indopmaniiini pecypen:
1. https://hashdork com/uk/object-oriented-programming-in-python-for-beginners/
2.7. Ilporpama aucunmiinn «OnepauiiiHi cCHCTeMH»
1. OcHOBH onepaUifiHHX CHCTEM
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ITonarra onepauifinoi cucreMu (OC) Ta ii npusHadyeHHd. Knacudikams cydacHux OC.
OcnoBHi 3amaui OC: kepyBaHHA MPOLECAMH 1 MOTOKAMH, KePyBaHHs mam ATTH, (aiinamu,
OPHCTPOSAMU.

2. ApXiTeKTypa Ta pecypcH OnepauiliHHX CHCTEM

ba3oBi noHATTa apxiTekTypu OC: MeXaHi3MH i MOMTHKA, AP0 CUCTEMU, PEXKUMH poGOTH
cucremu. Ilinxonu mo peanizauii apxitexktypu OC: MOHOMITHI CHCTEMH, CHCTEMH 3 MIKPOSIIPOM,
koMOiHOBaHI apxiTektypu. Pecypcu OC. B3zaemonia OC 3 anapatHumu 3aco0aMu, CHCTEMHHMU 1
NPHKJIAAHUMH TPOTPaMHHMH 3ac00aMH.

3. IInanyBaHHS TA KePYBAHHS MPOLECAMH i NOTOKAMH

IMpouecu 1 moToku. Peamzalis Ta BUKOPHCTAHHS MOAENI MPOLECiB 1 6araTonoTOKOBOCTI.
O6pa3 npouecy. CtaHu mponecis 1 noTokiB, Omuc npouecis | notokie. [lepemMukaHHs KOHTeKCTY 1
00poOka nepeprpaib. OpraHizauis nepeMUKaHHA KOHTEKCTY

4, TInanyBaHHS NPOUECIB | MOTOKIB

3aranpHl NpUHLMNU MaHyBaHHA. OCOONHBOCTI BHUKOHAaHHA MOTOKIB. MexaHi3MH i
NOJITHKA IIaHYBaHHA. Buau nyiaHyBaHHs. JOBrOTEPMIHOBE IJIAHYBAHHS, CEPENHBOTEPMIHOBE
TUIAaHYBAaHHSA, KOPOTKOTEPMIHOBE TUIAaHYBAHHA.

AnroputMu ianyBaHHsA. Kpyroee nnanyeanHs. IlnaHyBaHHS 3 IpiopUTeTaMH.

5 Bararo3agaunicrs, B3aemogin norokis, IlpuHiunu ta npobaemu B3aemomnii
NoTOKiB. MexaHi3MH CHHXPOHI3awii: ceMadpopH, MIOTEKCH Ta YMOBHI 3MIHHI.
6. MixknpouecoBa B3aeMoaif. Buam MiknpouecoBoi B3aeMogii. mepenaBaHHA

MOBIAOMJIEHb, PO3MOIUIIOBAHOI maM'aTi, BimoOpakypaHoi rmnam'ati. ba3oi MexaHI3MH
MIKIIPOLIECOBOI B3a€MOZI.

TexHONOMi mnepefaBaHHA MOBIIOMJIEHb. KaHAIH, YEePrH MOBIAOMJIEHb, COKETH, IX
ocobnuBocTi. CHHXpOHHE Ta aCUHXPOHHE NMepenapaHHs MoBigomieHb. Tunu cokeris. BinnaneHuit
Buknuk npouenyp (RPC).

7. KepyBaHHAI onepaTHBHOI NaM’ATTIO

OcHoBu TexHOMONI BipTyansHoI mam'smi. [Tpobnemu peamsami BipTyaisHO! namsri. @parveHrarys
namMaTi. PisuyHa i JoriyHa oprasizauia naMm'ati. CnocoOu peanizadii BipTyanbHol mam'ari. ITiaxin
©a30BOro 1 MEXOBOTO PericTpip, Horo mepeeard i Hemomiku. CermeHtauis nam'sti. CnocoGH
cermenTauii. ITepesarn i Hemomku cermeHtaiii. CTOpIHKOBAa OpraHi3alis mam'sTi, NPUHLHUIHN
peanizaryi. [TopiBHAHHA CTOPIHKOBOI OpraHi3amii Mam'aTi Ta CerMeHTaLlii.

8. B3aemogis 3 ANCKOM Nin 4AC KEPYBAHHA NAM'ATTIO

IMpyvuHY BUKOPHCTAHHA JUMCKY M 4aCc KepyBaHHA NaMATTH). ITOHATTA miaxadyBaHHS.
JaBaHTaKEeHHST CTOpPIHOK Ha BuUMory. OcoOmiBocTi mimkadyBaHHs cropiHok. ITpoGnemn peanizamii
MiAKa4yBaHHS CTOPIHOK. 3amileHHA ctopiHOK. FIFO-anroputm 3aMilleHHA CTOpiHOK. 30epiraHHsA
CTOPIHOK Ha IHCKY.

2.8. KoHTpoJIbHI MHTAHHA AMA BCTYNHHKIB, CKJajeHi HA MiJcTaBi NponoHoBaHoT
Nporpamu:

1. TIpu3HadeHHS Ta OCHOBHI PyHKLIT onepalifiHOI CUCTEMH.

2. ba3oBi MOHATTS apXiTeKTypu OMNMepaliifHOI CHCTEMH. MeXaHI3MH i MOJITHKA, SOpo
CHCTEMH, PEKUMH pOOOTH CHCTEMH.

3. TIlinxomu a0 peamizamii apxiTEKTypu OMEPALIHHOI CHCTEMH. MOHOJITHI CHCTEMH,
CHCTEMH 3 MIKPOAOpOM, KOMOIHOBaHI apXiTeKTYpPH.

4. OnepauifiHna cHcTeMa 3 MOHOMTHUM gapoM. OcoOaMBOCTI Takol apXITEKTYPH.
[MepeBaru i HEAOMIKH.

5. Pecypcu onepauiiiHOl CHCTEMH.

6. Bsaemopia omnepaumiiiHOi CHCTEMH 3 anapaTHUMH 3aco0amMM, CHCTEMHHMH 1
NPHKJIAAHUMH TPOTrPaMHHMH 3ac00aMH.

7. KommnoHneHTH, 3 axux ckiaagactbesa OC.

8. Mikposaposa apxitexrypa OC. ITepesaru 1 HeaOmKH.

9. Ha3giTh Hanepe BU3HAuEHI NPOLIECH ANPA.
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10. Tlpouecu 1 norokd. Peam3salia Ta BUKOPUCTAHHA MoJedl TMpPOLECIB i
6araTonoTOKOBOCTI.

11. OcHOBHI cKJIaJOB] NPOLIECY B ONepaiiiHii CHCTeMI.

12. OcCHOBHI CKNIa#OBi MOTOKIB OMepaLiiiHiil cucTeMi.

13. Mo o3Hauae obpa3 npouecy? HaspiTh koMnoHeHTH 06pa3y npouecy B UNIX.

14, MoxJIHBl CTAHH NPOLECIB 1 HOTOKIB,

15. TlepeMuKaHHs KOHTEKCTY NPH BUKOHAHHI MPOLECY.

16. OcHOBHI BHOM Mapayieli3My Ta X XapakTepHCTHKA.

17. OcHOBHI Ui Ta CTpaTerii MIaHYBaHHS MPOLECIB 1 MOTOKIB.

18. OcobauBOCTI BUKOHAHHSA MOTOKIB.

19. MexaHi3Mi 1 MOJITHKA IUIAHYBAaHHA IPOLECIB 1 NMOTOKIB. BHAau 1ulaHyBaHHA:
OOBFOTEPMIHOBE T[UIAHYBAaHHA, CepeOHbO TEPMiHOBE IUIAHYBaHHA, KOPOTKOTEPMiHOBE
TUIaHYBaHHS.

20. ANropuTMH IUIAHYBAHHS MPOLECIB 1 TOTOKIB.

21. TlnaHyBaHHA 13 NPIOPUTETAMU.

22, ANTOpuUTM KPYroBOTrO IUIAHYBaHHA MPOLECIB, HOro rnepesard MOPiBHAHO 3 1HIWIKWMU
aNropUTMaMu TJIaHyBaHHS.

23. Bsaemopuis notokis. [IpuHuunu Ta npobnemu B3aeMoli NOTOKIB.

24, MexaHi3Mu CHHXPOHI3aLii MOTOKIB: ¢ceMadopH, M'KOTEKCH Ta YMOBHI 3MiHHI.

25. Bugu MixKMpOLIECOBOI B3aEMOII.

26. Ba3oBi MeXaHI3MH MIXKIPOLIECOBOI B3a€MOII.

27. TexHoyorii nepenaBaHHA MNOBIAOMIIEHb, KaHAJNHM, YEPrd MOBIAOMIIEHb, COKETH, X
0COOMMBOCTI,

28. CUHXpOHHE Ta aCHHXPOHHE NMepeaaBaHHA NMOBIAOMIEeHb. TUIH COKETIB.

29. Bigpanenuii Buknuk npouenyp (RPC).

30. Peanizamis BipTyanbHOI naM'sti. CerMeHTaiis mam'si.

31. OcnoBu TexHONOrI BipTyaasHoi nam'sati. [IpoGnemu peam3sauii BIpTYaJbHO! maM'sTi .
dparMeHTaLiA nam'saTi.

32. ®i3uyHa i OT1YHA OpraHi3aLiA nam'aTi.

33. Cnocobu peam3auii BIpTyaJbHO! TaM'ATI.

34. Tliaxin 6a30BOro 1 MEKOBOrO PericTpiB peanizamii BIPTyanbHOI maM'siti, #Horo
nepeBard 1 HEOOJiKH.

35. CermenTauis nam'simi. CriocoOu cermenTanii. ITepeBari 1 HEAOMIKH CErMeHTALI.

36. CropiHkoBa Opraizauisi naM'sti, npuHuunm peam3sauii. [TOpIBHAHHA CTOPIHKOBOL
OpraHizalii maM'aTi Ta cerMeHTawii.

37 TlpyyuMHH BHKOPUCTaHHA OHCKY TA 4Yac KepyBaHHS mnaM'arTio. IloHATTA
MiTKA4yBAHHS.

38. 3aBaHTakeHHs CTOPIHOK Ha BuMOry. (OcoOnuBOCTI migKadyBaHHA CTOPIHOK.
[Ipobnemu peamizauii makauyyBaHHS CTOPIHOK.

39. 3aMiweHHsd cropiHok. FIFO-anroput™ 3aMilleHHA CTOPIHOK.

40. 30epiraHHA CTOPIHOK HA UCKY.

2.9, CnHcoK peKoMEHAOBAHOI JTITEPATYPH
2.9.1. OcHoBHA JiTepaTypa:
1. ITexoBuos B. A. Onepauiiini cucremu. Ilinpyunuk amst BH3. — K.: BHV, 2008. -576 ¢.
2. Onepaugiini cuCTeéMH Ta CHCTeMH nporpamyBannsa: Hasy. noci® /B. IT. Xapuenko, €. A.
3HakoBcbka, B. A. boponin — K.: Bug-so Hau. aBiau. yu-ty «<HAVY-mpyk», 2012.— 360c.
2.9.2, lonaTkoBa aiTeparypa:

1. Ilexoeuos B. A. Onepauiiini cucremu. —K.: BugasHuua rpyna BHV, 2005. — 576
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2. B. I'. 3aiiues, L. I1. Jpobasko Onepauiiibi cucremu: [EnexTpoHHHit pecypc): HaB4. nocid. ans
crya. cnewanbHocTi 123 «Komm'orepHa inxkenepisny / — Kuis: KIII im. Iropst Cikopebkoro, 2019.
-240 ¢

2.9.3. Indopmaniiini pecypen:

1. OnepauiliHi CHCTEMHU.

https://stud com ua/54407/informatika/operatsiyni_sistemi

2. Tumnu onepaLiiiHuX CHCTEM

http://wiki.fizmat.tnpu. edu va/index. php/%D0%A2%D0%B8%D0%BF%D0%B8_%D0
%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%BS§
%D 1%85 %D1%81%D0%B38%D1%81%D1%82%D0%B5%D0%BC

2.10. IIporpama ancuunnian «Komn'orepHi mepesxi»

1. Esonrouisi KOMI'IOTEPHHX Mepex

LleHnTpanizoBani oOuHcnoBadbHi cucTeMH. I'nmobGaneHi Mepexki. JlokanbHI Mepes.
30mpKeHHa JnokajbHHX 1 rodanbHUX Mepex. (OCHOBHI opraHizaiii, WO 3aHMaKTHCH
CTAHAAPTHU3ALIEK KOMIT FOTEPHHX MEpex.

2. KoHuenuis apxiTeKTypH BIAKPHTHX CHCTEM

EtanonHa Mogpenb B3aemopii Biakputux cucteM OSI PiBHI eranoHHOi Momem Ta ix
¢ynxuii. IIporokonu Ta inTepdeiicn. Inkancynsauis naHux.

3. Knacudikauina koMn’i0TepHHX Mepex

IMinxooun mo kaacudikamii Mepex (3a CTynmeHeM OXOIUIEHHA TepUTOpii, LBUAKICTIO,
cepenoBMILeM MNepenayi AaHHxX). JlokanbHi Mepeski i X XapaktepuctHka. ['nmoGanbHi Mepexi.
Mepexi BIAAUIB | KOPIOpAaTHBHI Mepexi. BuMOrH, mo npemsBisioTbCs A0 CYHaCHHX
OOUHCITIOBAJIBHIX MEPEeX.

3. CnocoGu nepeaaui indopmauii B mepexkax. Texnonorii giznanoro pisns

CTpyKkTypHa cxeMa nepenaBaHHA AaHHX. JIiHIT 3B'A3KY Ta iX XapaKTePUCTHKH.

CepenoBuiia nepeaaBaHHs [aHUX. KOakciagbHui kabenb, Ckpy4eHa mapa APOTIB,
BOJIOKOHHO-onTHYHUIT Kabens. EdipHi cepenosuma. Ipuctpoi cnpsbxeHH.

4, loxanbni mepexi. Tonmonorii nokaneHuX Mepex

Tunu MepesxeBHx Tonosoriii. bazoei Tononorii. ®isuuHa agpecauid. [IpucTpoi nokanbHHX
MEpPEeX KaHAJIbHOTO PIBHA.

3. TexHonorii NOKAJIBHAX Mepex

Texnonorig Ethernet (802.3). Meton noctyny CSMA/CD. MakcHuManbHa MPOAYKTHBHICTD
mepexi Ethernet. ®opmatu xazapis Texnonorii Ethernet. Crnermdikauii ¢izuvHoro cepenosuina
Ethernet. Onrrosonokonnuii Ethernet. Meronuka pospaxyHky kongirypauii mepexi Ethernet.

Texnonoriga Token Ring. TexHonorig FDDI. TexHonorisa ATM.

6. Aapecauin B IP-mepexax. Tunu agpec creky TCP/IP. Knacu IP-anpec. OcoGnuei IP-
anpecu. ITinmepexi. Buxopucranns macoxk B IP-anpecami. Ilopsmox posmomuny IP-anpec.
ApromaTn3auis npouecy npusHaueHHs IP-anpec. BinoOpaxkenns IP-anpec Ha nokaneHi aapecu.
BinoOpasxkeHHs nomeHHUX iMeH Ha IP-aapecu. Ilporokon IPv6. IlpucTpoi JOKadbHHUX Mepesk
MEpe;KEeBOTo PiBHS.

7. MapumpyTH3ania B Mepexax

IMpouec mapwpyrtuzauwii. Tunu mapmpytis npu  Mapmpytusami.  [Iporoxonu
MapLIpyTH3aLii. AIrOpuTMH MapuipyTu3auii. [IpoTokoau BHYTpiLUHbOI MapLIpyTH3aLii BEKTOPY
BiacTaHi. [TpOTOKONH 30BHILIHbOI MapLUIPyTH3aLIl.

8. Crek nporokonais TCP/IP

bazosa monens TCP/IP.

ITporokonu npuknagHoro pisua: HTTP/HTTPS, FTP, SMTP,POP3,SST.

ITporokonu TpaHcnoptHoro piBHA: TCP, UDP. ITopTH TpaHCHOPTHOTO PiBHS.

IMporoxomu mixkmepesxesoro pisas: [P, DHCP, ICMP, ARP.

9. T'nofanbHi Mepexi 3 KOMyTaUiclo NaKeTiB
Inkancynauis kaApiB Ha KaHanbHOMY piBHI. Mepexi X.25. Mepexi Frame Relay. Mepexi ATM.

10. Be3apoToBi JOKAABHI Mepexi
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besnportoei nokanbHi Mepexi (WLAN). Orngan crangaptie Wi-Fi. Metonu noSynoeu
mepexx WLAN. Opranizaugis 6esnexku WLAN.

Besaporoei miceki mepexxi (WMAN). Texnonoris WiMAX. TTopiBHsIHHS CTaHJApTIB
6e30pOTOBOrO 3B SA3KY

besgporori rnoGanbHi Mepexxi (WWAN). Papiopeneiinuii 3B’a30k. CynmyTHHKOBI
TexHoNori. TexHONOrii nepenaBaHHs JaHUX B CTUIBHHKOBHX MEPEeXax.

2.11. KoHTpoJbHI NHTAHHA AJA BCTYNMHHKIB, CKAAJeHI HA MiAcCTaBi NponoHoBaHOT
NpPorpamu:

1. Knacudikauis KOMIT IOTEPHUX MEPEX.

2. OcHOBHI OpraHizauii, IO 3aiMaKOTLCA CTAHAAPTH3ALIEK KOMIT KOTEPHUX MEPEX.

3. Bumory, 1o npea'aBnsAThCA 0 CYHaCHUX OOUHCIIOBABHUX MEPEX.

4. Tlepenaya naHux B Mepeskax. KoMyTauisa kaHaJiB, MOBIIOMJIEHD | TTAKETIB.
IopiBHANBHUIH aHAaJi3 MepeBar i HeOOMIKIB.

5. EranonHa mones B3aemonii Bigkputux cucteM OSI PipHi eTanoHHoi Moae 1 1x
byHKLi.

6. KoHuenuig apxXiTeKTypH BIAKpHTHUX cucTeM. [IpoTokonu 1 iHTepdeiicu.

7. Ha sikomy pieHi OSI Mozeni BH3HAYAIOTLCA Taki XapaKTEPHCTHUKH, SIK PiBHI Hampyr,
IIBHAKICTE epeaaBaHHa 1HPOpPMAaLIl | MAKCHMAJIbHI BICTAH] MEPEAABAHHS AAHNX?

8. JIiHi{ 3B'A3Ky Ta X XapaKTePUCTUKHU.

9. CepemoBuila nepenaBaHHS JaHUX B Mepeskax.

10. TIpuctpoi cnpsbKkeHHS A0S nepenadl JaHHX.

11. Tunu Mepe>xeBUX TOMONOIH B JIOKaNbHUX Mepexkax. bazosi Tonomorii.

12. TIpucTpoi JOKaAbHUX MEPEX KaHAJIBHOTO PIBHA.

13. Texuonorisa Ethernet (802.3). Meton nocryny CSMA/CD. MakcuManbHa
NpoayKTHBHICTL Mepeski Ethernet.

14, ®@opmarun kanpiB TexHosorli Ethernet. Crneumdixamii ¢i3uuHOro cepenoBuina
Ethernet.

15. OnroBonokoHHuii Ethernet.

16. Texuonorisa Token Ring.

17. Texuonoris FDDL

18. Iporoxon HDLC. ®@yukuii nporokoay. ®opmaru kaapie, MPOTOKOJ 13 3yIIHHKAMH 1
OUiKYBaHH:AM, 3 N-NOBepHEHHAM 1 BUOIpKOBUM MIATBEPAKEHHAM.

19. Mapumipytusauis B Mepexax. [Iporokonu Mapupytusamii.

20. AaropuTMH MapIpyTH3aLii.

21. TIpoTokoau BHYTPILIHBbOI MAPLIPYTH3aLil BEKTOPY BIACTAHI.

22. TIpoToKoau 30BHILHBOI MapLIPyTH3aLIi.

23. 3aranpHa XapaKTePHCTHKA JIOKATBHUX O0MHCIIOBANBHUX Mepex (JIOM).
Knacudikams JIOM. Meronu nocryny.

24. KaHanbHUH piBeHb JokanbHUX Mepexk. LLC, MAC.

25. MapkepHHii MeToa OOCTYMY 1 HOro XapaKTepHCTHKH.

26. MixunapoaHi cranaapty B obnacti nporokoms JIOM 1 ix 3B’A30K 3 €TaJIOHHOK
moaemo OSL

27. Cneuudikauii JIOM Ethernet. Fast Ethernet. Gigabit Ethernet.

Crex nporoxoais TCP/IP.

28. 3aranbHa XapakTepHCTHKa 1 CTPyKTypa creka nporokonie TCP/IP. Basosa monens
TCP/IP.

29. IIporokonu npuknaaHoro pieHa: HTTP/HTTPS, FTP, SMTP,POP3,SST.

30. IIporokonu TpancnopTHoro piBHA: TCP, UDP. IlopT TpaHCIOPTHOTO PiBHS.

31. IIporokosnu mixkmepexesoro pisua: I[P, DHCP, ICMP, ARP

32. IIporoxon IP. OcHosHi ¢pyHkmii. Popmar 3aronoBka.

33. IP-ampecauisi B Mepexax.
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34. IIporokon TCP. OcHoBHi ¢yHKkLii. OpraHi3awisi BCTAHOBJIEHHS 3’ €/IHAHb.
CuHxpoHi3aLis 4epr.
I'nodanbHi Mepexi 3 KOMyTaL€ NaKeTiB
35. Mepexi X.25. MexaHi3M KOB3HOIro BikHa B npotokosi TCP.
36. IHkancyssiuis KaapiB Ha KaHAJIBLHOMY PiBHI.
37. Mepexi Frame Relay. Mepexi ATM.
Be3aporosi JoKaIbHI Mepexi
38. Besnporosi mepexi WLAN. Ornsin cranpaptis Wi-Fi.
39. Metoau nobynosu mepesxk WLAN.
40. Opranizauis 6esnekn WLAN.,
41. Bespporosi micbki mepexi (WMAN) Texunonoris WiMAX.
42. Besnporosi rinobdanehi mepexki (WWAN). CynyTHUKOBI TEXHOJIOT].
2.12. CnHCOK peKOMeHI0BAHOI JTiTepaTypH
2.12.1. OcHoBHAa JiTeparypa:
1. Komm’torepni mepexi. Kuura.l. [HaBuanbuuit mociouuk] /Mukutummns A.I'., MutHuk
M.M., Cryxask [1.J1., B.B. ITaciunuk . - JIbBiB, «Marunomis 2006», 2013. — 256 c.
2. Komm’rorepri Mepeski. Kaura.2. [Hapuanbauii nociOnuk| /Mukutumms A.I'., MUTHUK
MM, Cryxasik IT.J]. B.B. Iaciunuk . - JIbBiB, «Maruomist 2006», 2013. — 328 c.
2.12.2. lonaTkoBa Jireparypa
1. Komm'totepHi Mepeski Ta TenekoMyHikauii : Had. rnociOuuk / B. A. Tkauenko, O. B.
Kacinos, B. A. Pabuk. — Xapkis: HTY "XIII", 2011. — 224 c.
2. 3aituenko F0.I1. Komm’torepni mepesxi. Hauanbunii mociOnuk anst BH3 / -K.; Cnoso. -
2003. -256 ¢.
3. Kpurepii ouiHIOBAHHSI 3HAHb BCTYNHHKIB
BerynHe BunpoOyBaHHS BUKOHYETbCS Y BUTIISAAL ek3amMeHali HHux Oineris. Koxxuuii Giner
MICTHUTD 4 3aBAAHHS, 110 OAHOMY 3aBIAHHIO 3 KOXKHOI AUCLUTLIIHHU.
ITceMOBI BIAMOBIZAI BCYMHOTO BHMPOOOBYBAHHS OLIHIOTHCA 33 ABAHAALATHOAIBHOIO
IIKAJIOK, 110 MiAJISArae NepeBeAeHHI0 3a ABOXCOTOANIbHOK LIKAJIOW 3r11HO 10 IIpaBun npuiiomy
no MHTY y 2023 poui (Tabmuus 1).

Tabauus 1
[TepeBenenHns 3arajabHOI OLIHKK BCTYNHUKA B mkany 100-200

1 100 4 120 7 150 10 180
1,1 100 4,1 121 7,1 151 10,1 181
1.2 100 4,2 122 1.2 152 10,2 182
1.3 100 4.3 123 73 153 10,3 183
1,4 100 4.4 124 7,4 154 10,4 184
1.5 100 4,5 125 J53 155 10,5 185
1,6 100 4,6 126 7,6 156 10,6 186
LiZ 100 4,7 127 1.7 157 10,7 187
1,8 100 4,8 128 7,8 158 10,8 188
1.9 100 4,9 129 7.9 159 10,9 189

2 100 5 130 8 160 11 190
2.1 101 5,1 131 8,1 161 11,1 191
2.2 102 5.2 132 8,2 162 112 192
2.3 103 5.3 133 8,3 163 11.3 193
2,4 104 5,4 134 8,4 164 11,4 194
2,5 105 3,9 135 8,5 165 115 195
2,6 106 5,6 136 8,6 166 11,6 196
2:7 107 37 137 8,7 167 11,7 197
2,8 108 5,8 138 8,8 168 11,8 198
2.9 109 5.9 139 8,9 169 11,9 199
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ouiHKa GOPMYETHCS SIK CepeHboapUpMETHYHE OLIHOK 32 BCI 3aB/aHHS.
MakcumainbHa cyma 6ainis — 12 (200).
Kinekicts Oanis Big 10 1o 12 ( Big 180 1o 200) — «BHCOKHIT» PiBEHb 3HAHb.
Kinekicts 6ani Big 6 10 9,5 (Big 140 no 170) — «gocTaTHiit» piBeHb 3HAHb.

KinbkicTb 6aniB 10 5,5 (10 130) — «HU3bKUiD» piBEHb 3HAHB.

3 110 6 140 9 170 12 200
31 111 6.1 141 9.1 171
3,2 112 6,2 142 9,2 172
3.3 113 6,3 143 9.3 173
3,4 114 6,4 144 9,4 174
3.5 115 6,5 145 9.5 175
3,6 116 6,6 146 9,6 176
3.7 117 6,7 147 9.1 177
3,8 118 6,8 148 9,8 178
3.9 119 6,9 149 9.9 179
3a KOXKHY BIAMOBiAb CTYAEHT MOXE OTpUMATH BiA opHOoro no 12 Ganie. Pesynbryroua
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