


3AT'AJIBHI ITOJIOKEHHSA

®daxoBe BCTyIHE BUIIPOOYBAHHSI MPOBOAUTHCS MPUUMAIBLHOK KOMICi€0 XMEITbHUIILKOTO
HAIIOHAJIBHOTO YHIBEPCUTETY Ha OCBITHBO-HAYKOBY Iporpamy «Kowmm’'oTepHi Hayku Ta iH(pop-
MalliifHi TEXHOJOrii» piBHA BHIIOI OCBITH «IOKTOp (imocodii» 3a coemiampHicTIO 122
«Komm’toTepHi HayKn».

[Tporpama ¢axoBoro icnuTy Npu3HauU€HA ISl BCTYIYy Ha HaBYAHHS JJIs 3J00YTTS CTYHEHS
BHIIIOT OCBITH «JIOKTOP (histocodii» Ha OCHOBI paHilie 3100yTOT0 CTYIEHs BUIIOI OCBITH MaricT-
pa (0CBITHBO-KBai(DiKaAIIHHOTO PIBHS CIICIIATICTA).

[Tix yac BUKOHAHHS 3aBJaHHS MEPEBIPAIOTHCS 3HAHHS, BMIHHS Ta HABUYKHU CTYACHTIB I[0-
710 pO3B’si3aHHs NEBHHMX 3aBJaHb 3 00’€KTHO-OPIEHTOBAHOI'O IMPOrpaMyBaHHS, OpraHizamii Ta
MPOSKTYBaHHS 0a3 JaHWX, Web-TeXHOJorii Ta web-au3aiiHy, TeXHOJOTi CTBOPEHHS MPOrpaM-
HUX TPOJIYKTIB, KOMIT IOTEPHUX MEpEeX, HEUPOKOMI FOTEPHHUX CHUCTEM, KPOC-TIAT(GOPMEHHOTO
porpaMyBaHHs, MPOEKTYBAHHA 1HPOPMAIIITHIX CUCTEM, METO/I1B MOJICIIIOBAaHHS CUCTEM Ta CHUC-
TEMHOT0 aHaJi3y, MOJIeNiel Ta METO/1iB MPUIHSATTS pillieHb, OCHOB iH(OpMalliiiHOT Oe3MeKH.

Merta BecTynmHOro (axoBOTO ICIHUTY MOJIATAE Y MEPEBiPI 34aTHOCTI JO ONaHyBaHHS OCBIT-
HBOT MPOTPaMH MEBHOTO PiBHsI BUILIOT OCBITH HA OCHOBI 3/J00yTUX paHille KOMIIETEHTHOCTEH.

TEXHOJIOI'TA NPOBEJAEHHSA BCTYIIHOI'O ®AXOBOI'O ICIIUTY

Berynuuit  iciut (BeTynmHe BHNPOOYBaHHS) MPOBOAWUTHCS Yy (opMi TecTyBaHHS i3
KOMIT IOTEpHOI0 00poOKOI0 pe3ynbTaTiB. CucTtemMa MpoBEACHHS BCTYMHHUX ICIIUTIB € OPUTIHAIb-
HOIO po3poOkoro XHY 1 3axuiieHa cBiionTBoM mpo aBTopchke mpaBo Ne 39534 ginx 08.08.2011
p. Bona po3pobneHa Ha mijgcTaBi TakUX JOKYMEHTIB: 3akoHy Ykpainu «lIpo BuILy OCBITY»,
«[TonoxxenHs npo npuitmanbHy koMicito XHY», [Topsaky npuilomy 10 BUIIMX HaBYAIbHUX 3a-
knaniB Ykpainu ta [IpaBun npuitomy 10 XMeIbHULBKOTO HALlIOHAJIBHOTO YHIBEPCUTETY.

OCHOBHI MOJOXEHHSI CUCTEMHU TECTYBAaHHS 13 KOMIT IOTEPHOI0 00pOOKOIO pe3ysbTaTiB BU-
KJIaJIeH1 HK4e. ba3u JaHuX TECTOBUX 3aB/IaHb CTBOPIOIOTHCS JUIS BCIX JUCHHUILTIH, 3 SIKUX TPO-
BOJIUTHCS TECTYBAHHSI, IOPIYHO TIOTTOBHIOIOTHCS 1 BIOCKOHATIOIOTHCS.

ba3u nanux TecTOoBUX 3aBlaHb a00 HAaBYAIBHI MPOTpamMu, 3a SIKUMHA BOHH CTBOPEHI, € BIJIK-
PUTHMU. YHIBEPCUTET LIOPIYHO ONPHIIIOHIOE iX y MaepoBOMY a0 B €IEKTPOHHOMY BUTJISL.

BinnoBiganeHICTh 3a 3MICT 1 SIKICTh TECTOBUX 3aBIaHb IMOKJIAJAETCS HA TOJIOBY MPEIMET-
HOI KoMicii.

Ex3amenaniiinuit 6ijeT MOKe MICTUTH TECTOBI 3aBAAaHHS OJTHOTO a00 Pi3HUX PIBHIB CKJIaj-
HocTi. [Iy1g aBTOMaTH30BaHOTO (POPMYBaHHA O171€TiB BUKOPUCTOBYIOTh KOMILIEKC KOMIT FOTEPHUX
nporpam, siki KOMIOHYIOTh 0a3M JaHUX TECTOBUX 3aBIaHb 3 KOXKHOI TUCIUILIIHU, (GOPMYIOThH
eK3aMeHallliHi 0171eTH 3a JOTTOMOT 00 BUIIaIKOBOi BUOIPKU Ta PO3IPYKOBYIOTb iX.

Ex3ameHnaniiiHi Ou1eTH, 110 BKJIOYAIOTh TECTOBI 3aBAaHHA, (QOPMYIOTH 1 THPaXyIOTh
KOMIT'IOTepHUMH 3aco0amH mepea movyatkoMm TecTyBaHHs. ChopmoBaHi OijeTH 3acBiIUYIOTHCS
MEYaTKOI0 MPUMMaIbHOT KOMICIi.

Howmep koxHOTo ex3aMeHarifHoro 6ijera 30ira€TbCsi 3 HOMEPOM TaJOHA BiAMOBIIEH, TKUN
JIOJTA€THCS 10 HBOTO.

Oprani3zaiiisi aBTOMaTU30BaHOTO (OPMYBaHHS KOMIUIEKTY €K3aMEHAIlIMHUX Oi1eTiB 10
BCTYITHUX ICIIUTIB, KOHTPOJb 32 HUM TOKJIAJAETHCS Ha BIAMOBITAIBHOTO cekperaps [Ipuiimans-
HOT KOMicii ab0 Horo 3acTyImHHKA.



TecTyBaHHS TTPOBOIUTHCS BIAMOBIAHO A0 PO3KIAAY B ayIUTOPIsAX, M0 00JIagHAHI HE0O-
X1JHUMH TEXHIYHUMH 3aCO0aMU.

[Tpomyck BCTYIMHHUKIB 70 ayIUTOPil TECTyBaHHS MPOBOAMTH BiAnoBimansauii cekperap [1K
Ta Horo 3acTymHUKH. [Ipy 1IbOMy TIepeBips€THCS MACIOPT Ta MEPENyCTKa, y AKii BKazaHa ocoba
BCTYITHHKA, J]aTa 1 9ac TeCTyBaHHS.

KoxHuii y9acHHK TECTyBaHHsS BHUTITYE HOMEp, KM BKa3ye WOro micie B ayaurtopii. Bei
MiCIIs 32 CTOJIaMU ITPOHYMEPOBaHI.

B aynutopii TecTyBaHHS J03BOJISIETHCS PUCYTHICTh TPOMAJICBKUX CIIOCTepiradiB (0aThKiB
BCTYITHUKIB).

BerynHukaM BUIAIOTHCSI TUTYIIBHI JIUCTH 1 IPOBOJUTHCS PO3’ICHEHHS IIO/I0 iX 3alIOBHEH-
HSL.

[Ticnst po3MillleHHsI yYaCHUKIB TECTYBaHHS B ayAMTOpii BCTYIHHKH OCOOMCTO BHOMPAIOTH
eK3aMeHalliiHi O1J1eTH, 0 PO3KJIaieH] Ha CTOJII.

[Ticnst oTpuMaHHS eK3aMEHAIlIWHUX OUIeTIB BCTYMHUKH MPALIOIOTh HaJ PO3B'SI3KaM 3a-
BJIaHb IIPOTSITOM BCTAHOBJIEHOTO Yacy.

TanoHu BiANoBiAeN HAaJAIOTbCS KOXKHOMY BCTYIHHKY B OJJHOMY €K3eMIUIApi. 3a00poHs-
€TbCS BHUJa4ya BCTYIHHUKY JPYroro TajoHa. TajoH BiANOBIJEH 3alOBHIOETbCS BCTYITHUKOM Bij-
MIOB1JTHO JI0 PO3’SICHEHHS IIOJIO iX 3aIIOBHEHHS.

[Ticnst 3akiHueHHS pOOOTH HAJ TecTaMH, a00 100iraHHs 0 KiHIA 9acy, BiIBEJICHOTO HA Te-
CTYBaHHS, BCTYITHUKH 3/Ial0Th MiANKCcaHi poOOTH pa3oM 3 TaJOHAMH BiIIOBiJEH, sIKi O OYATKY
CKaHyBaHHS 3HaXOMATHCS Ha CTOJII €K3aMEHATOpA.

CkaHyBaHHS TaJIOHIB BiJNOBIIeH MOYMHAETHCS MICHS 3/1a4l POOIT BCiMa BCTYITHUKAMU Y iX
npucytHocTi. [Iporec ckaHyBaHHS TaJOHIB BIJIOBIJIEH JEMOHCTPYETHCS 32 JOIOMOIOIO MPOEK-
TOpY Ha BEJIMKOMY €KpaHi.

[Ticns 3akiHUEHHS CKaHyBaHHs Ta KOMIT'FOTEPHOI 00pOOKH TaJOHIB BIANOBIACH pe3yabTaTu
TECTYBaHHsI IEMOHCTPYIOTbCS Ha €KpaHi y BUIVISII €K3aMeHalliiHO1 B1IOMOCTI, B SIKil BIACYTHI
Mpi3BUIIA BCTYNHHUKIB, a € JIHILE HOMEp eK3aMeHalliiiHoro oinera. Jlani nepcoHan npuitMaibHOT
KOMIC1i BHOCUTh B KOMIT IOTEpP 1H(POPMAIIIO ITPO BiANOBIIHICTH HOMEpa eK3aMeHalliHOro Oijiera
npi3BUILY BCTynHHUKA. Ha ekpaHl IeMOHCTpyeTbCsl €K3aMeHallliiHa BiIOMICTh 3 MpI3BUILIAMU
BCTYNHUKIB, SIKa PO3JPYKOBYETbCA 1 3aBIpA€THCS BIANOBIIAIBHUM CEKpETapeM MpHiMalbHOT
KOMICii.

Kpurepii oniHoBaHHA BCTYIHHMX ICIHTIB 3aTBEpIKYIOTbcs Ha 3acigaHHi [lpuitmanbHOT
KOMicii Ta HaBOAAThCA B 10aTKy 10 [IpaBui npuitomy.

HEPEJIIK OCBITHIX KOMIIOHEHTIB (HABUAJIBHUX JUCIUIIVIIH), HA
BA3I AKUX CKIAJACETHCA ICITUT

OB’€EKTHO-OPIEHTOBAHE ITPOI'PAMYBAHHA

Knac. Meron. Cuntakcuc xnacy. CtBopeHHs1 00’ekTiB kiacy. Konctpykrop. JlecTpyk-
TOp. 3aKpHUTi, 3aXUIlIEHI, IpYXHI, BiAKpuTi knacu. Konnenuis HacnigyBaHHs. BigHomeHHs Mix
kiacaMu. MHOXMHHE HacmiayBaHHs. [HTepdeiicu. Peamizarmis nacioigyBanus B C#. batbku Ta
notoMkH. [lepeBaHTaxeHHs, epeBU3HAUCHHS, 3aXOBYBaHHS MeToiB. CTaTu4He Ta AMHAMivHE
3B’si3yBaHHs. Kimacu 6e3 moToMkiB. AGcTpakTHi kinacu. CTPYKTypH Ta epepaxyBaHHs. AOGCTpak-
THI knacu. [IoHATTS po3BEepHYTOro TUIly Ta TUIy nocuiaHHa. CTpyKTypa — peanizallist po3Bep-
HyToro kijacy. Cunrtakcuc cTpykTypu. [lopiBHSHHS CTpyKTyp 1 KiaciB. BOynoBaHi CTpyKTypH.
[TepepaxyBaHHs — 4aCTKOBHM BHUIAA0K Kiacy. OcoOnmBOCTI nepepaxyBanb. InTepdeiicu. MHo-
KUHHE HachigyBaHHs. [HTepdeiicn sSK 4acTKOBI BHMAAKU Kiacy. MHOXHMHHE HAciiJTyBaHHS.



MHoxuHHEe HacligyBaHHs iHTepdeiiciB. BOynoBani intepdeiicu. lurepdeiic ICloneable. ITosep-
XHEeBe Ta Tnboke kionyBaHHsA. O0ropranns. Kactunr. Komizis imen. HaciigyBanHs Bijx 3araib-
Horo npeaka. CkieroBaHHs Ta nepeiiMenyBaHHs MeTo1iB. Jleneratn. @yHkuioHanbHuid TN, Dy-
HKII1 BUITUX TTOPsAKiIB. [IBa crmocoOu B3aemoii yacTHH mpH MOOYI0BI CKiIagHuX cucteM. Kiac
Delegate. Metoau ta BiactuBoCTi Kiacy. Onepaiii Hag neneraramu. KomOiHyBaHHS J1eieraTis.
Cnucok BukiukiB. [lomii. [Toxist — 3aranpHi mousarTs. [loaii mis 6araTo agpecHoi mepeaaBaHHS.
[TopiBHSHHS METOIB €K3eMIUIIPIB KJacy i3 CTaTHYHUMH METOJaMH. BUKOpUCTaHHS MOIIHUX
3aco0iB goctyny. PekoMennanii mo onpamtoBannio nofiit B cepenoBuii .NET Framework. Bu-
KopuctanHsa BOynoBanoro nenerara EventHandler. Bukopucranns noniii. YHiBepcaibHi mabdio-
HU. YHIBepcaJbHI KJIacH. YHIBEpCAIbHI METO/IU. YHIBEpCaIbHI JIeJieraTi. Y HiBepCallbHI 1HTEP-
deticu.

Cnucok BUKOPUCTAHOI (PeKOMEH/10BaHoI) JiTepaTypu:

1.  Copoxkaruii P.B. OcHOBHM 00’ €KTHO-OpIEHTOBAHOTO ITporpamyBaHHs. HaBuansHUI 1m0cio-
HUK JUIS CTyJIeHTIB 3akiaiB Bumioi ociti/ P.B. Copokaruii, O.A. I1aciuauk T.K. Ckpuri-
Huk// Xmenpaunbkuii : XHY, 2019. — 175 c.

2.  Komnosanenko [.B. [Tnarpopma .NET ta MmoBa nporpamyBanns C# 8.0 HaB4aIpHUI 1MOCI0-
Huk. Tepuominb: ®OIT IMamsaumg B. A. , 2020. 320 c.

3. A Troelsen, P. Japikse Pro C# 10 with .NET 6: Foundational Principles and Practices in
Programming, Publisher: Apress; 11st ed. edition (July 31, 2022), 1705 pages

4.  R. Taher Hands-On Object-Oriented Programming with C#. Publisher Packt Publishing,

2019. 288 p.

5. Mike McGrath C# Programming in Easy Steps. In Easy Steps. Publisher In Easy Steps,
2020, 192 p.

6. S. Kendal Object Oriented Programming using C# Publisher Internet Archieve, 2019. 254
p.

7. JiopiBuuii O.A., I'pebentok B.B. BeTyn 10 06°€kTHO opieHTOBaHOTO TTporpamyBaHHs C#:
Hapuanbuuii noci6nuk. Kuis : Jlep>xaBHuil yHiBepcuteT TenexkoMyHikarii, 2018. 190c.

8. M. J. Price. C# 8.0 and .NET Core 3.0 — Modern Cross-Platform Development. Publisher
Packt Publishing, 2019. 820 p.

9.  Albahari, Joseph. C# 10 in a Nutshell: The Definitive Reference, O'Reilly Media; 1st
edition (March 15, 2022). 1058 p.

OPI'AHI3ALISA TA IPOEKTYBAHHS BA3 JAHUX

ITonsarrs npo CYB/I. Konuenuis 6a3 nanux. Apxirekrypa CYB/I. ba3oBi noHsTTs pens-
umiiHux 0a3 ganux. Tunm ganux. JJomen. Cxema BigHomeHHs, cxema bJ[. dynaamenTanbHi Bia-
CTUBOCTI BifHOMIIEeHb. Pensiiiina 6aza maHux. MaHinyaioBaHHS pesSIIMHUMH AaHUMHU. MoBa
SQL. ®yHKIIT 1 OCHOBHI MOXJIMBOCTI. 3alUTH ¥ ONepaTOpy MaHIMyItOBaHHs AaHuMu. Oneparo-
pU BU3HA4YeHHs 1 MaHimymroBaHHs cxemoro bJl. BusHaueHHs 0OMEXEeHBb IUTICHOCTI 1 TPUTEPIB.
[IpencraBnenns 6a3u gaHux. BuU3HAYEHHSA KePYHOUHMX CTPYKTYp. ABTOpH3AIlisl JOCTYIy A0 Bij-
HOIIeHb 1 ixHiX noiiB. Touku 30epexxeHHs 1 BinkaTy Tpansakuii. BOynosanuit SQL. {unamiu-
Huit SQL. MoBa SQL y xomepuiitnux peanizanisax. Crangaptusanis SQL. ApxitekTypa “KIi€HT-
cepBep”’. OcHOBHI MOHATTA. OCHOBHUI NMPUHLIUI TEXHOJIOTII “KiieHT-cepBep”. Moeni B3aeMoii
“kiieHT-cepBep”’. MoniTopu Tpanzakuiid. CTpykTtypa cepepa 6a3u gqanux. CYB/l B apxiTekTypi
“kiienT-cepep”’. Binkputi cucremu. KiieHTH 1 cepBepu JIokaabHUX Mepex. CucteMHa apxiTek-
Typa “kiieHt-cepep”’. Cepepu 0a3 nanux. [IpuHuunu B3aemMoaii MiXK KIIEHTCHKHMHU 1 CE€pBeEp-
HUMH YacTHHaMU. [lepeBaru mpoOTOKOIIIB BIJTYYEHOTO BUKIIMKY Tporenyp. TumoBuii moain ¢GyH-
KL MK KJTI€EHTaMH 1 cepBepamMu. BuMoru 10 anapaTHUX MOXJIMBOCTEH 1 6a30BOT0O MPOrpaMHO-



ro 3a0e3neveHHs KIeHTiB 1 cepBepiB. 00’ exTHO-opieHTOBaHI CYB/I. TexHomnoris 6araromipHuX
6a3 nanux. CucreMu yrnpaBiiHHA 0a3aMu JaHUX.

[TpoexTyBanus 6a3 manux. LlimicHicTe ganux. 3axuct 6a3 manux. Hasiramiitna oOpoOka
naaux. O6'ektHO-0opieHTOBaHa Moaens ODMG . Moga omnucy o6'ektie ODL ODMG. Po3zmm-
penns pemsmiianx CKBJl. CtBopenns camocrtiiinux OOCKB/l. O6'ektHO-pensiiiini. Meroau
npoekTyBaHHs 0a3 maHux. Mertop BucxigHoro npoektyBaHHs bJ[. MeTon HU3XiTHOTO MPOEKTY-
BanHs BbJ[. [lopiBHsauHS MeTomiB mpoekTyBaHHs bJl. MeToau QyHKIIIOHAIHPHOTO MOJEITIOBAHHS
0a3 nanux. ETanu npoekTyBaHHs 6a3 naHux. [HCTpyMeHTalIbHI 3aCO0M MPOEKTYBaHHs iHpopMa-
MIWHUX CUCTEM

Merozonorii GyHKIiOHATBHOrO MozienoBanHs. Jliarpamu noTokis nanux. Horamis Hop-
nona — [le Mapko. Merononoris SADT (IDEF0). IopiBHAIbHUI aHATI3 METOIOJIOTIH (YHKITIO-
HaJILHOTO MojeoBanHA. Po3nozinena o6podka nanux. [lonsrrs npo PB/l. Konnenuis po3mnomi-
nenux 0Oa3 manux. Posmoxineni 3ammutu. Mojeni «KIi€HT-cepBep» B TexHOJoOrii 0a3 JaHUX.
CrtpykTypa TUIIOBOro noaatky. J[BopiBHeBi moaeni. Monens QaitnoBoro cepBepa. Moaenb Bin-
JAJICHOTO JOCTYIY 70 AaHuX. Mojenb cepBepa 0a3 manux. Mojenb cepBepa A0AaTKiB. ApXiTek-
Typa cucteM o0poOKHU aaHuxX. baraTormoTokoBa oHOCEpBEpHa apXiTeKTypa. ApXiTeKTypa 3 Bip-
TyaJlbHUM cepBepoM. baraTonoTokoBa MynbTHCEpBICHA apXiTeKTypa. baraToHUTKOBa MyJbTHCE-
pBicHa apxitekrypa. Po3napanenene BukoHaHHs 3anuTiB. Tumu napanenizmy. ['opusoHTansHMiA
napanenizm. BeprukaneHuil mapanenizm. ['iOpunuuii Bun mapanenizmy. OCHOBHUH NPUHINI
TeXHOJIOTIT “KiieHT-cepBep”. OCHOBHI MOHATTSA. Mojeni B3aeMoii Kii€eHT-cepBep. MoHITOpH
Tpan3akmii. J[Ba migxomu oOpoOku posniieHux ganux. dizuvnHa opranizaiis ceppepa 06a3u jaa-
Hux. Cepep 6a3u manux DizuyHa opraHizauis cepBepa 0azu nanux. KonexktuBHU qocTym 110
B/l. Bigkpuri cucremu. Kiientu i cepBepu JokanbHUX Mepex. CHCTEMHI 0COOIHMBOCTI apXiTEK-
Typu "kiient-cepBep”. CKB/l, 3acHoBaHi Ha apxitekTypi "kiieHT-cepBep". [IpuHumnm B3aemomii
MDK KIIEHTCBKMMHU 1 CepBEepHUMM uacThHamH. IlepeBarn MpOTOKOMIB BiIJaJ€HOrO BUKIMKY
npouenyp. TunoBuil moxin ¢GyHKUIH MK KIl€EHTaMU 1 cepBepamMu. Bumoru 10 amapaTHUX MOX-
JUBOCTEN 1 6a30BOro mporpaMHOro 3a0e3NeyeHHs KIIEHTIB 1 cepBepiB. Bukopucranus mozeni
noctymy a0 ganux ADO.NET. Ilpusnauenns moneni gocryny no nanux ADO.NET Ta ii Mox-
muBocTi. Buxopucranuss ADO.NET g nonatkis, 3acHoBanux Ha Microsoft. NET. Bukopuc-
tanHust CKBJ] Microsoft SQL Server.

Cnucok BUKOPUCTAHOI (PeKOMEH/10BaHol) JiTepaTypu:

1.  Taiimapxu B.1., I3Bapin I.B. ba3u nanux B indopmaniiinux cuctemax. Kuis : YHiBepcurer
«Ykpaina», 2018, 418 c.

2. bepko A.O. Cucremu 6a3 nanux ta 3Hanb. Kaura 1. Opranizanis 6a3 JaHUX Ta 3HaHb :
nigpyunuk. JIsBiB : Marnomnisi2006, 2018. 440 c.

3. bepko A. 0. Cucremu 6a3 nanux ta 3HaHb. Kuura 2. Cucremu ynpasiiHHS 0a3aMH JaHUX
Ta 3HaHb : HABY. 11oci0. JIpBiB : Marnomnis-2006, 2018. 584 c.

4.  Myneca O.1O. [ndopmariiitni cuctemu Ta pensuiiiHi 6a3u nanux. Hapu.mocionuk. Yxro-
pox : IBH3 YxHY, Enextponne Buaanus, 2018. 118 ¢. Pexxum goctymy:
https://dspace.uzhnu.edu.ua/jspui/bitstream/1ib/19776/1/Myneca_BJ1.pdf

5. TaminaI'. OcHoBH mpoekTyBaHHs 0a3 nanux. HaBuansuuii mociOHUK. JIbBIB : BugaBHUIITBO
Konpop, 2018. 204 c.

6.  JlutBun B.B. Mertomu ta 3aco0u imkeHepii nanux Ta 3HaHb: Hagu. [Toci0. JIkBiB: «MarHo-
aisg 2006», 2019. 241 c.

7. C.J. Date Database Design and Relational Theory: Normal Forms and All That Jazz. Pub-
lisher Apress, 2019. 470 p.



8.  A. Khang Relational Database - Design Rules and Coding Conventions. Independently
published, 2020. 234 p.

9. M. J. Hernandez Database Design for Mere Mortals: 25th Anniversary Edition. Publisher
Addison-Wesley, 2020. 640 p.

10. Walter Shields, SQL QuickStart Guide: The Simplified Beginner's Guide to Managing,
Analyzing, and Manipulating Data With SQL, ClydeBank Media LLC; Illustrated edition,
2019, — 249 pages.

11. Allen G. Taylor SQL For Dummies 8th Edition, 2019; — 416 pages.

12. Ben Forta, Microsoft SQL Server T-SQL in 10 Minutes, Sams Publishing; 2nd edition;
2019, — 368 pages

13. Jonathan Skeet. C# in Depth: Fourth Edition, 2019. — 528 c.

14. SQL in a Nutshell: A Desktop Quick Reference Guide, 4th Edition, O'Reilly Media, 2022,
— 650 pages

15. Mark J. Price, C# 9 and .NET 5 — Modern Cross-Platform Development: Build intelligent
apps, websites, and services with Blazor, ASP.NET Core, and Entity Framework Core us-
ing Visual Studio Code, 5th Edition 5th ed. Edition, 2020, — 822 pages

16. John L. Viescas, SQL Queries for Mere Mortals: A Hands-On Guide to Data Manipulation
in SQL 4th Edition, Addison-Wesley Professional, 2018, — 960 pages

BEB-TEXHOJIOT'TI

Ocnosu moBu HTML. I'inepriocunanusi. BeraBka 300paxens. Tabmuiui. OCHOBH MOBU PO3MITKU
rineprekcty — HTML. Crpykrypa HTML-nokymenTa. I'padika ycepenuni HTML-noxymenTa.
®onosi Mamtonku. Odopmienns HTML nokymenta. CtBopenns tabnuis B HTML. 3aBnanus
dopmu - ennemenT FORM. Texnomnoris CSS. @opmu Texnounorist CSS. Omnuc y cekirii 3arojoBka.
BunecenHs: onucy cTuiiiB y 30BHIIIHIN ¢aitn. Kackaguicte ctumiB. OcHoBHI nmapamerpu CSS.
OcnoHi napametpu mpudty. Onunuii Bumipy B CSS. OcnoBu moBu PHP. ®@ynkiii 1 Mmacusmu.
Ictopis ctBopenHst PHP. Cunrakcuc PHP. 3minni. Bupasu nopiBusaus. Poborta 3 macuBamu.
®ynkuii B PHP. O6po6ka dhopm. B3aemonis i3 cepsepoM. Bukopucranuss HTML-popm nis ne-
penaui ganux Ha cepep. Meton GET 1 POST. O6po6ka 3anuTiB 3a qonmomororo PHP. Uuranns,
3anuc 1 BUjaneHHs ¢ainiB. 3aBaHTaxeHHs (aiimy Ha cepep. CepBepHa 6a3a manux MySQL.
®opmyBaHHs 3anUTIB 10 6a3u nanux. Oneparop BuOopy Select. 3acTocyBaHHs arperaTHUX (yH-
kiiid. Bzaemonist PHP u MySQL. Bcranonenns 3'ennanus. Bubip 6a3u nanux. BigoOpaxeHHs
JaHuX, 110 30epiratotecs B MySQL.

ASP.NET. ImnopryBanHs mpoctopy iMeH. /{upexktuBu cropinku. Ilepenaua nanux i3 HTML-
dopmu. Ilepenaya manux 13 psaka 3anuty. KurreBuit mukia Web-cTopiaku. Sk BUSHAUUTH, Yd
Oyna 3aBaHTaxeHa cropiHka. [lepenaua moOynoBaHuX Ha cepBepi 300pakeHb. Web-popmu Ta
cepBepHi eneMeHTu kepyBanHsA. Orisan kiaciB enementiB ynpasiainHsa ASP. NET 1 ix mopiBHsH-
Hs 3 HTML. Po6ora 3 nmu3zaitnepom ¢popm. CepsepHi enementu kepyBanHs HTML. 3aBanraxen-
Hs TaHuX Bij KiieHTa Ha cepBep. Knomka. [Tone. [Ipanopens. [lepemukau. Tabmuist. ManroHOK.
Criucok. CepBepHi enemeHTH kepyBanHa Web. Bigninenns koay Bin noganns. Kanennap. Biac-
tuBicTh AutoPostBack 1 HeraiiHa BiAmpaBieHHs JaHWUX HA CepBEp. 3AlOBHEHHSI CIMCKY 3 JIUHA-
MIYHOTO MacHuBY. BcTaHOBIIEHHsS CTHIIIO elleMeHTa KepyBaHHs. PoboTa 3 6a3amu naHux. YsB-
neHHs npo 6a3ax manux. 30epexeni npouenypu cepsepa SQL. [llo Take ADO. BikHo 30BHImIHIX
okepen nanux. CTBopeHHs cTopiHOK naHux. Pobora 3 XML. Kopotka anoranis: XML sk yHi-
BepcaJbHa MOBA JIaHUX. 3UATYBaHHs Ta 3anuc y XML. ®daiisin nepeTBOPEHHsS Ta CXEMH JTIOKyMe-
HTa. EnemenTn ynpasininus, mo BinoOpaxkatorb XML-nani. [lepeBipka npaBuIIbHOCTI BBEIEHUX
nanux. [lepeBipka BBeneHHs 3HaueHHs, eaemMeHT kepyBaHHs RequiredFieldValidator. [1epeBipka
HaJIe)KHOCTI BKA3aHOIO Jiana3oHy 3HaueHb. [lepeBipka BiANOBITHOCTI BBEJIEHOTO 3HAYEHHS 3a-
3HaueHoMy I1a0joHy. BUCHOBOK 3BefeHHs pe3yibTarTiB nepeBipku. KopucryBanbka nepeBipka
BBEICHUX 3HaueHb. J[01aTKOBI (hyHKIIOHAIBHI MOKIMBOCTI enemenTa ynpasiinag GRIDVIEW,
DETAILSVIEW, FORMVIEW.



Cnucok BUKOPHCTAHOI (PEKOMEH/10BaHoI) JiTepaTypu:

1. OcHoBU mpOEKTYBaHHS Ta po3poOKa BeO-101aTKiB: HaBYaIbHUN NOCiOHKK / MaH3iok E.A,
Jlnmyk O.A., Masypeus O.B, barpiii P.O., ITerpoBcbkuii C.C. — XmenpHupkuii: XHY,
2019. - 184 c.

2.  Frain, Ben. Responsive Web Design with HTMLS5 and CSS: Develop Future-Proof Re-
sponsive Websites Using the Latest HTML5 and CSS Techniques, 3rd Edition. Packt Pub-
lishing, 2020.

3. DuRocher, David. HTML and CSS QuickStart Guide: The Simplified Beginners Guide to
Developing a Strong Coding Foundation, Building Responsive Websites, and Mastering ...
of Modern Web Design. ClydeBank Media LLC, 2021.

4.  Duckett, Jon. PHP & MySQL.: Server-Side Web Development. 1st edition, Wiley, 2022,

5. Stauffer, Matt. Laravel: Up & Running: A Framework for Building Modern PHP Apps.
2nd edition, O’Reilly Media, 2019.

6.  Correa, Daniel, u Paola Vallejo. Practical Laravel: Develop Clean MVVC Web Applica-
tions. Independently published, 2022.

7. Dino Esposito Programming ASP.NET Core (Developer Reference). Microsoft Press; 1st
Edition (May 19, 2018). — 416 p. https://www.amazon.com/gp/product/150930441X

8.  Andrew Lock ASP.NET Core in Action. Manning Publications; 1st Edition (July 13,
2018). - 712 p. https://www.amazon.com/gp/product/1617294616

9.  Vickler, Andy. PHP: 3 Books in 1 : PHP Basics for Beginners + PHP Security and Session
Management + Advanced PHP Functions.

10. Tatroe, Kevin, u Peter Maclntyre. Programming PHP: Creating Dynamic Web Pages. 4th
edition, O’Reilly Media, 2020.

11. Blum, Richard. PHP, MySQL, & JavaScript All-in-One For Dummies. 1st edition, For
Dummies, 2018.

12. Nixon, Robin. Learning PHP, MySQL & JavaScript. 6th edition, O’Reilly Media, 2021

13. Prettyman, Steve. Learn PHP 8: Using MySQL, JavaScript, CSS3, and HTMLS5. 2nd edi-
tion, Apress, 2020.

TEXHOJIOI'TSA CTBOPEHHSA TPOI'PAMHUX ITPOAYKTIB

[ITabnonn mpoekTyBaHHs. Beryn B mabinonu npoektyBaHHs. Kiacudikanis mabioHiB
npoekTyBaHHs, (1abnonu GoF). [Topokyroui mabdnonu AbstractFactory, Builder. [Topomxyroui
mabinonn FactoryMethod, Prototype, Singleton. IloBeaiHkoBi mAOJOHKW TNPOEKTYBAHHSA
ChainofResponsibility, Command, Interpreter. IloBenminkosi mabnonu Iterator, Mediator,
Memento. IloBeminkoBi mabmonu Observer, State, Strategy. IloBenminkosi mabmonu Visitor,
TemplateMethod, ctpyktypuuii mabnon Adapter. CtpykrypHi mabnonu Bridge, Composite,
Decorator. Ctpykrypsi ma6nonu Facade, Flyweight, Proxy.

OcHoBHI napaaurmMu nporpamyBaHHs. [IponenypHa napagurma AGCTpakTHa CeMaHTHKA MpOIie-
nypHux nporpaM. dyHknioHanbHa napagurmMa AOGCTpakTHa ceMaHTHKa (DYHKIIOHaIbHUX IpO-
rpam. Anrebpaiuna mapagurma Jloriyna mapaaurma. OCHOBHI €Tamu MPOEKTYBaHHS. 3ajava
npoektyBaHHs [IC. Bumoru no npoektyBanus. [Iporiec po3poOku mporpaMHOro 3a0e3reueHHs.
OcHoBHi npaBwia npu npoektysanHi [IC. MeTtoan npoekTyBaHHS IPOrpaMHOro 3a0e3rnedeHHs.
Po3poOka mporpaMm Ha OCHOBI pEKYpEHTHHUX CIHIBBIJHOILIEHb. Pexypcis 1 fuHAMIYHE Mporpamy-
BaHHs. CTpYKTYpHHMI MeTOJ IMpOoeKTyBaHH:. [IpoekTyBaHHs 3BEpXy-BHHU3 3 IO-KPOKOBOIO J€Ta-
mizauiero. MoaynbHe nporpamyBaHHsA. CTpykTypHe mporpamyBaHHs. IIpoexTyBaHHS mporpam
METO/IOM CTPYKTYPHOTO IMpPOEKTYBaHHS 3 MOKPOKOBOIO jeTainizauieto. CkiagaibHe Mporpamy-
BaHHA. TpaHchopMaliiHui CHHTE3 MporpaM 1 3MimlaHi OOYMCIEHHS. AJTOPUTM MiHIMi3alil
alMKIIYHUX aBToMaTiB. E¢exTuBHICT mporpam. AHaii3 mnporpam. AOGCTpakTHI iHTeprpeTanii



OnTumizanisa Ha erani npoekTyBaHHs. ONTUMI3allis Ha eTalll HalMCAHHS aITOPUTMIB 1 IPOTpaM.
Bepudixkarist 1 TecTyBaHHS IpOTpam.

CnHcok BUKOPHCTAHOI (PeKOMEH/10BaHoI) JiTepaTypu:

1.  Design Patterns in .net: Reusable Approaches in C# and F# for Object-Oriented Software
Design, 2019. 376 p.

2. Pikus, Fedor G. Hands-on Design Patterns with C++: Solve Common C++ Problems with
Modern Design Patterns and Build Robust Applications. Birmingham, UK: Packt Publish-
ing, 2019, 512 p.

3. Aroraa, Gaurav, and Jeffrey Chilberto. Hands-on Design Patterns with C# and .net Core:
Write Clean and Maintainable Code by Using Reusable Solutions to Common Software
Design Problems, 2019, 410 p.

4.  Hall, Gary M. L. Adaptive Code: Agile Coding with Design Patterns and Solid Principles,
2017, 428 p.

5. Gamma, Erich, Richard Helm, Ralph E. Johnson, and John Vlissides. Design Patterns: El-
ements of Reusable Object-Oriented Software, 2016, 416 p.

6.  Martin, Robert C. Clean Architecture: A Craftsman's Guide to Software Structure and De-
sign, 2018, 432 p.

KOMII'IOTEPHI MEPEXI

[TonsaTTs xKOoMIT’'t0TepHOi Mepexi. Opranizamis JTOKainbHOT Mepexi. IlepeBarn BUKOpUCTaHHS
KOMIT'IOTepHOI Mepexi. OCHOBHI KOMIIOHEHTH Mepexi. IlnaHyBaHHA KOMI'FOTEpHOI Mepexi.
CrpyKTypa ¥ CKJIaJ JIOKAIbHOI Mepexi. Tormooris KoMI'ToTepHOi Mepexki. MepekeBi afganTtepu.
Ka6emi. Crangaptu Ethernet. Crek npotokomniB TCP/IP Ctpyktypa crexka TCP/IP. XapakTepuc-
THKa TPOTOKOJIB cTeKy. Anpecamist B [P mepexxax Tunm aapeciB: Qpi3udHU, MEPEKEBHMA, CHM-
BostbHUH. OcHOBHI kinacu IP-anpeciB. BimoOpaxenns ¢izumunux aapeciB Ha IP-agpecu. Bimo-
OpaxxeHHsI CUMBOJBHUX ajpeciB Ha [P-aapecu. ABTomMaru3zauis mnpouecy npuzHayeHHs [P-
azpeciB By3naM Mepexi. Anpecanis B [P mepexxax. Tunu aapecis: ¢i3uuHuii, MepexeBuil, cCUM-
BoibHUN. OcHOBHI knacu [P-anpeciB. BimoOpaxenus ¢izuunux aapeciB Ha [P-agpecu. Bimo-
OpaxeHHs CHUMBOJIbHUX azapeciB Ha [P-agpecu. ABTomaru3zanisi mpouecy npusHadeHHs IP-
aZipeciB By3jaaM Mepexi. MapuipyTuzailiss B KOMIT FOTEPHUX Mepekax 3aB/laHHs MapIIpyTU3allii.
Tabmuusa mapupytuzanii. punnunu mapmpytuzanii B TCP/IP. CtBopenHst Tabnuip Mapuipy-
tuzauii. [Tporoxon mapmpytuszanii RIP. Ilpotokon mapmpyrtusanii OSPF. IlnanyBanss 1 ym-
paBninHsa ActiveDirectory. ITonarts ActiveDirectory. Crpykrypa kartanory ActiveDirectory.
OO6'extn Katanory 1 ix iMeHyBaHHs. lepapxis nomeniB. IlnanyBanus ActiveDirectory. ITnany-
BaHHS JIOT1YHOI cTpyKTypH. [InanyBanHs ¢i3uuHOi cTpykTypHu. OOnikoBi 3anucu. ['pynu kopuc-
TyBauiB. ['pynoBi nomiTuku. Bignanenuii AocTymn Ta BipTyaibHI NpUBaTHI Mepexi. Binnanenuit
noctyn. Buan komyroBanux niHii. IIporokonu BigganeHoro poctymy. I[Ipotokonu aBTeHTH)I-
kauii. OCHOBHI MOHSTTS 1 BUAM BIPTYalIbHUX NPUBATHUX Mepex. [IpoTOKoIM BipTyaabHUX MpH-
BaTHUX Mepex 3acobu 3alesnedeHHs: Oe3MeKH B KOMIT IOTepHUX Mepexax [IpoTokos aBTeHTH-
¢ikauii Kerberos. OcHoBHi etanu ayreHTudikamii. Etan peectpauii kinienta Etan 3100yTTs cea-
HCcoBOro KBUTKa. Etam moctymy no cepsepa. [Ipotokon Ipsec. @ynkiii npotokony Ipsec. IIpo-
tokonu AH 1 ESP. [Iporokon IKE.

Cnucok BUKOPHCTAHOI (DEKOMEH/I0BaHOI) JiTepaTypu:

1.  IO. A. TapuaBcekuit Oprasizailis KOMIT FOTEPHUX MEPeX: MIPYUYHUK: IS CTY/. ClIeLiab-
HocTi 121 «Imxenepis mporpamuaoro 3ade3neueHHs» Ta 122 «Komm’rotepri Hayku» / KITI
im. Irops Cikopebkoro ; FO. A. Tapuascekuid, I. M. Ky3smenko. — Kuis : KIII im. Irops
Cikxopcrkoro, 2018. — 259 c.

2. A.JT. Muxutunmz Komm totepHi Mepexi [HaBuanbHui nocionuk] / A.I'. MUKHTHIINH,
M.M. Muthuk, I1.]1. Ctyxnsk, B.B. Ilaciuauk — JIpBiB, «Marnomist 2006», 2017. — 256 c.



3. Topomenwka O. C. Komm'totepHi mepexi : HapuanbHU nmocionuk / O. C. ['opoxaenbka, B.
A. T'mkaswii, O. B. Oanmyxk. — Binnuns : BHTY, 2017. — 129 c.

4.  Jlememko A.B. IlpoekTyBaHHs 0€3MIPOBOIOBHX KOMIT IOTEPHUX MEPEX: HaBY. TOCIOHUK /
A.B. Jlememiko, JI.A. Kupnau, JI.B. Copokin, [.A. bydenko, M.M. IlIpam. — K. : AVT,
2021. — 147 c.

5.  Txkauenko O.M. Komm’roTepHi Mepesxi: KOHTPOJIb Ta MPOTHO3YBaHHS NepeBaHTaxKeHb. Ha-
ByasibHUM 1ociOHuK / O.M. Tkauenko, S.1. Topomanko, A.B. Jlemeniko, B.O. CocHoBwiA,
C.C. Kopotkos., K. : YT, 2021 — 77c.

6.  Computer Network Tutorials [Enexrponnuii pecypc] — Pexxum noctymy 10 pecypcy:
https://www.geeksforgeeks.org/computer-network-tutorials/

HEWPOKOMIT'IOTEPHI CHCTEMHA

[TonstTs wtyyHoro iHTenekTy. CUCTeMH MWTYy4YHOTO iHTeNeKTy. OCHOBHI MOHATTS Ta O3HAUYEHHS.
Hanpsimu mityunoro intenekty. IlousTrs intenekryansHoi cucremu (IC) Ta iHTENeKTyaabHOI
3angaui (I3). Heitponni mepexi. Cuctemu posnizHaBaHHs o0pa3iB. CydacHi TeHIESHIIIT Ta MiIX011
no crBopenHs CLII. Crmocobu momaHHsS iHTENEKTyaldbHOI 3ajadi Ta METOIY TOIIYKY pPIllIeHb.
[Tomryk pimens I3 y mpoctopi crauiB. [IpencraBnenns ta Bukopuctanus 3Hanp y CILUI 3nanas
ta Mozeni npencrasnenss 3Hanb y CLUIL IIpoaykuiiiHi Moneni mpencTaBieHHs 3HaHb. YTIPaB-
JIHHS MOIIYKOM pillleHb Yy IpoAyKuiiHux cucremax. ExcrnieptHi cuctemu (EC): npusznadyenns ta
NPUHIUIH TOOYIOBH;, y3arallbHEHa apXiTeKTypa; KJIacH 3a/1a4, SKi BUPIIIYIOTHCS 33 JOITOMOTOIO
EC. Po3pobka EC: eranu po3poOku; npuadaHHs 3HAHB; MOUIYK Ta MOSICHEHHS pilleHb. [HxkeHe-
pist 3HaHb. OHTONOTIYHUHA MiIX11 10 TMPEACTABICHHS Ta IHTETpalii 3HaHb y pPO3NOAiUIeHUX 1H)O-
pMarliitHux cepenoBuiiax tuny Iatepner. Heliponni mepexi. MonentoBanHs poOOTH HEWpOHA.
Heiiponni mepexi. Heliponna mepexa nepuentpon. Heiiponni mepexi. Heliponna mepexa Xo-
ndinga. Heliponna mepexa Xeminra. Heliponna meperka KorHIiTpoH. HelipoHHa Mepeska HEOKo-
rHiTpoH. CructeMu posmni3HaBaHHS 00pa3iB. CydacHi TeHAeHuli Ta miaxoau 1o crBopenHs CIIIL
Knacuuni TexHonorii mryyHoro iHTesnekty. I'enetnuni anroputMu. Jlanmrorn MapkoBa. Anro-
puT™ Mypaxu. Anroput™ Bignany. [IpencraBienns ta BukopucranHs 3HaHb y CUII. ExcneptHi
cucremu. [IpencraBnenns 3HaHb. Cdepa 3aCTOCYBaHHS Ta MEPCHEKTUBU PO3BUTKY €KCHEPTHHUX
cucreM. ExcniepTHi cuctemu, 3acHoBaHi Ha nmpaBuiax. [IpaBuna sik mpouenypHi 3HaHHs. Cucrte-
MU MIATPUMKH OPUUHATTSA pimieHb. [IpeacraBnenns ta BukopuctanHs 3HaHb y CIIUI [Ipunnunm
KOMIT FOTE€PHOT MIATPUMKH MPUHHATTSA pilleHb. ETanu npouecy NpuitHATTS pillleHHs.

Cnucok BUKOPUCTAHOI (PeKOMEH/10BaHol) JiTepaTypu:

1.  bynrakosa O.C., 3ocimoB B.B., [1o3neeB B.O. Metoau Ta cuctemMu MITYYHOTO 1HTEJICKTY:
Teopis Ta npaktuka. HaBuanbumii nociOnuk. Kuis, «Onuillmrocy. 2020. 356¢.

2. Jly6ko /1.B., Hlapos C.B. Metoau Ta cucteMu IITy4yHOTo iHTeNnekTy. HaBuanbHuit mocio-
Huk. Memnitonons, @OIT Oguopor T.B. 2019. 264c. URL: http://www.tsatu.edu.ua/kn/wp-
content/uploads/sites/16/knyha.-msshy-v-byblyoteku.pdf

3. Komnoscbkuit B.M. MeToau Ta cucteMu mTY49HOTO 1HTENEKTY. KOHCIIEKT JIeKITii. YKro-
poxa. 2016. 76c.

4.  Casuenko A.C., CunensHikoB O.0O. Metoau Ta cuCTeMH IITYYHOTO 1HTENeKTy. HaBuans-
HUH MOCIOHUK /7S CTYAeHTIB HanpaMy miarotoBku 6.050101 «Komm rorepHi Haykn» Kuis,
HAYVY. 2017. 190c.

5. Meroau mTy4Horo intenekry. HaBuanbHO-MeTONWYHUHN 1 TpakTHUHUH mociOHuK. Kuis,
«Kpox». 2020. 86c.

6.  TepeiikoBcrkuit LA., Bymye JI.A., TepeiikoBcbka JI.O. LTy4ni HelipoHHI Mepexi: 0a30Bi
nosioskeHHs. HaBuanenuit noci6nuk. Kuis, KIII im. Irops Cikopebkoro. 2022. 123c.

7. Mazypens O.B. Meronu Ta CHCTEMH IITYYHOTO 1HTEIEKTY. MeTOIU4HI BKa3iBKU 10 BHUKO-
HaHHS JJa0OpaTOPHUX POOIT 3 qucHuIIiHU. XMenpHuIbkuil, XHY. 2018. 72c.



KPOC-IIVTAT®OPMHE ITPOI'PAMYBAHHA

[Tonstrst kpoc-tuardopmuocTi Ta ii Tunu. Kpoc-mnatdopmue nporpamue 3abe3neuenns. Kpoc-
wiatropMHe porpaMyBaHHs, TEXHOJIOTIS CTBOPEHHS 1 IHTErpallii B €IMHY CUCTEMY KOMITOHEH-
TiB, SIKI po3po0iieHi Ha pi3HUX miatdopmax. PiBHI kpoc-tutargopmuocTi. BusHaueHHs Ta Biac-
TUBOCTI KOMITOHEHTIB. KoMmoHeHTHO-OpieHTOBaHMM miaxia. KoMIOHEHTHE mporpamMyBaHHS.
BnactuBocti komnonentiB. Crienudikariisi iHTepderncy sk KOHTpakTy. Mojenb nocuianb (y3a-
rajJbHeHa MOJEIb KOMIOHEHTHOI cucteMu). Tunu kommnoneHTiB. CtpaTerii iHTerparii nporpam-
HOro 3abe3mneueHHs. MojylbHa Oprasizailisi IporpaMHUX CUCTeM . [IpUHIMIU MOIYIBHOCTI.
MonynbsHa nexommno3uiisi cucremu. Crparterii iHTerpauii komnoHeHTiB. Konnenmii B3aemomnii
KOMITOHEHTIB. Bukimk Bigganennx o0’ekTiB. Mapmaminr i cepiam3anis. [ligxomu no iHTerpartii
KOMIIOHEHTIB iH(opmariitanx cucreMm. OcHOBH mporpamyBaHHs B Java. Imeosoris Java. Java-
MaruHa, miatdopmu Java, BimminHocTi Java Big C, C++, C#. InTerpoBani cepenoBuiia po3po0o-
ku. IDE NetBeans, Eclipse, IntelliJ IDEA. Ilakeru ta intepdeiicu. Busnadenns nakera, 3a-
XHUCT JOCTyNa, IMIOPT MakeTiB, iHTepdericn. O0poOka BUKIIOYEHb. THMU BUKIOYEHb, BOYI0-
BaH|I BUKJIIOUEHHS, CTBOPEHHS BIIACHUX BHKJIIOUEHb. bararomoTokoBe mporpaMmyBaHHs. Mozensb
NOTOKiB BUKOHaHHS B Java, CTBOpeHHs 0ararbOX NMOTOKIB BUKOHAHHS Ta iX B3aemo/is. Benen-
HSI-BUBEJICHHSI, armieTd. [10TOKM BBECHHA-BUBEICHHS, YATAHHS Ta 3aITUC JaHUX 3/Ha KOHCOJb
ta ¢aitnu. CtBopeHHs anmieTiB. JIsmOaa-Bupazu. OCHOBHI NOJOKEHHS, (PyHKIIIOHANBHI 1HTe-
pdeticu, nepenava, nocunanas. bidmioreka Java. Ilaker Java.lang. OOOIOHKH MPUMITHBHHUX
cuBH. [laker Java.io. Knacu ta iHTepdeiicu BBeJeHHSI-BUBEICHHS, TOTOKU BBEICHH-BUBEICHHSI,
cepiamizanis. 3mictoBuil Moayib 4. Po6ora B Mepexi. MepexeBi kiacu Ta intepdeiicu. Coketu
KITieHTiB 3a mpotokosioM TCP IP. Anmutern. Tumwm anmiieTiB Ta iX CTPyKTypa, OCHOBH PO3POOKH.
Cepareru. KutrteBuil nukn cepsiera. Bapiantu po3poOku 6poc miard. 3acTocyBaHHS KOHTEH-
Hepa Tomcat. O6podka HTTP- 3anutiB Ta Bigmosigen. 3actocyBanHs cookie-daiini. Bincre-
JKEHHs ceaHCIB 3B’s3Ky. bibmioreka Swing. IToGynosa Swing Ha ocHoBi AWT. ['onoBHI 0co6-
muBocTi Swing. Komnonentu ta konteitHepu. Ilaketn 6i6miotexu. O0OpoOka nosiid. CTBOpeHHs
Swing-ammiera. PobGota B 6i6mioteni Swing. Kiacu 0i0mioTekn Ta KHONKH MeHIo. JlepeBa.
CTBOpeHHsI MEHIO Ta maHelni iHCTpyMeHTiB. bibmioteka Java FX. Ilakeru Java FX. Knacu min-
MOCTKIB Ta CIIEHH, By3/U Ta rpadu, xommnoHoBku. Ckener Java FX noparka, moTik BUKOHAHHS.
3acTocyBaHHsI KHOIOK Ta nmoaii. Pobora B 0i6mioreni Java FX. Enementu ynpasninas Java FX,
edexTH Ta neperBopeHHs. Kiacu meHro. CTBOpeHHsS MEHIO Ta NaHenl iHcTpyMeHTiB. KommnoHeH-
tu Java Beans. Texnounoris EJB mns posnoainenux cucrem. Komnonentu JavaBeans. Texnouo-
ris Enterprise JavaBeans. Ilpusnauenns i uini Enterprise JavaBeans. Cepsicu, 1o 3a6e3neuy-
totbes EJB. BazoBa monens EJB. JavaBeans 1 EJB. Po6ora 3 Java Beans. 11labnonu npoexty-
BaHHs JJi BIacTUBoOCTel Ta moxiil. HactporoBaui. JavaBeans API.

Cnucok BUKOPUCTAHOI (PeKOMEH/10BaHol) JiTepaTypu:

1.  Herbert Schildt Java: The Complete Reference, Twelfth Edition”, McGraw-Hill, 2021
Nel2, p. 1280

2.  Raoul-Gabriel Urma, Mario Fusco, Alan Mycroft Modern, Java in Action: Lambdas,
streams, functional and reactive programming, Manning, 2018, Ne2nd, 2018 - 592

3. Craig Walls, Spring in Action, Manning, Ne5, 2018 - 520

4.  Ram Kulkarni, Java EE 8 Development with Eclipse: Develop, test, and troubleshoot Java
Enterprise applications rapidly with Eclipse, Packt Publishing, Ne3, 2018 - 596

5. Jeff Friesen, Java XML and JSON: Document Processing for Java SE, Apress, 2019 — 546

6.  Steve Fenton Pro TypeScript: Application-Scale JavaScript Development, Apress, 2019 -
320



MNPOEKTYBAHHSA IHOOPMAIIMHAX CUCTEM

OCHOBHI TIOHATTS TeXHOJOTIi mpoekTyBaHHs iHGopmariitanux cucrem. Kmacu IC. Ctpyktypa
OJTHOKOPHCTYBALLKOT Ta 0araTOKOpUCTYBaIbKO1, Masioi Ta KoprnopaTuBHOi IC, IToKaIbHOI Ta po-
snoainenoi IC, cknan ta nmpuzHadeHHs migcucreM. OCHOBI 0coOIMBOCTI cydacHUX MpoekTiB IC.
Etanu ctBopenns IC: ¢popmyBaHHS BUMOT, KOHIENITyaJlbHE MMPOEKTYBaHHS, Crienupikalis 3acTo-
CyBaHb, po3po0OKa MoJiesieH, iHTerpallis Ta TeCTyBaHHs 1HGOpMaIiifHOi cucteMu. MeToau mpo-
rpaMHoOi iHxkeHepii B mpoektyBanHi IC. XXutteBnii mukn nporpamuoro 3ade3nedents [C TToust-
s xutteBoro mukiay [13 IC. IIporecu KUTTEBOTO MUKITY: OCHOBHI, JOTIOMIXKHI, OpTaHi3alliiiHi.
3MmicT Ta B3aemoJis npoueciB xutTeBoro nukiay 113 IC. Mozeni )KUTTEBOrO HUKITY: KacKaiHa,
MOJICJIb 3 MPOMDKHUM KOHTpoJieM, cripaidbHa. Ctazii skutteBoro mukiay [13 IC. PermamenTariis
MPOIIECiB MPOEKTYBaHHs B crangaprax. Opranizaitis po3pooku IC Kanoniune npoekryBanss IC.
Cranii Ta eranu npoiecy kaHoHi4HoOro npoektyBanHs IC. Mera Ta 3aia4i nepeAnpoeKTHoOi cTa-
nii crBopernst IC. Moaeni nistmepHOCTI opranizamii ("sk €" Ta "sk nosuaHO OyTr"). CKitag poOiT
Ha CTafil TEXHIYHOro Ta poboyoro mpoekTyBaHHS. CkiIajg MPOEKTHOI JOoKymeHTalii. Turmose
npoexTyBaHHs [C. AHaii3 Ta MonenmoBaHHs (yHKIIOHATBHOI obnacTi BpoBamkeHHs IC OcHo-
BHI IIOHATTS OpraHi3aiiiHoro 0i3Hec-mojientoBaHHsA. Micis KoMMaHii, 1epeBO METH Ta CTpaTeris
il mocsaraeHHs. CTaTHYHUHN ONMUC KOMIMaHil: Oi3HEC-MOTEHITIa)I KOMIaHil, PyHKIIIOHAT KOMITaHii,
30HU BIANMOBIJANIBHOCTI MEHEKMEHTY. JlnHaMmiuHuii onuc kommadii. [IporecHi moTokoBi Moje-
ni. Moxeni crpykryp nanux. [Hpopmamiitai TexHonorii opranizamii MoaentoBanus. Crierudika-
uis ¢pyskiionansHuX BuMor 10 IC IpouecHi moTokoBi Mozeni. 3B’30K KOHIEMIIIT MPOLIECHOTO
MiIX0AY 3 MaTPUYHOK opraHizamiero. OCHOBHI €IEMEHTH TPOIECHOro Miaxoxy. Meromonorii
MOJIeTIOBaHHs MpeaMeTHOI o0nacti. CTpyKTypHa MOJeNb npeaMeTHol obmacti. O0’eKTHA CTPYK-
Typa. OyHKIIOHAIBHA CTpyKTypa. CTpykTypa KepyBanHs. Opranizaimiiina crpykrypa. TexHigHa
cTpyKkTypa. OyHKIIIOHATBHO-OPIEHTOBAHI 1 00’ €KTHO-OPIEHTOBaHI METOAOJIOrIT OMUCY MPEAMET-
HO1 oOmacti. @ynkmioHanpHa Meroamka IDEF0. ®yHkIioHaJbHA METOIMKA TOTOKIB JaHUX.
0O06’exTHO-OpieHTOBaHA MeToauKa. [lopiBHAHHSA icCHYIOUNX MeTOANK. CHHTETUYHA METOAMKA.

Cnucok BUKOPUCTAHOI (PeKOMEH/10BaHol) JiTepaTypu:

1.  Jlursun B.B., [laciunuk B.B., [llaxoBceka H.b. [IpoexTyBanHs iHpOpMaLifHUX CHCTEM.
Hapuanbumii nocionuk (3atB. MOH VYkpainn). — JIsBiB: Marunomis 2006, 2021. - 380c,
ISBN:978-966-2025-97-2

2.  Tabynmuk I'.B., Kamutlenko T.1., [TetpoBa O.A. [IpoekTyBaHHS Ta MOJICITIOBaHHS MIPOTpa-
MHOTr0 3a0€e3MeueHHs cydyacHUX iH(opmariitnux cucteM. HaBuanpHMii nociOHUK. — 3amo-
pixokst: Juke moine, 2019. — 250 c.

3. Maptun P. Uucra apxitekTypa. MucTeTBO pO3pOOKH MPOrpaMHOro 3a0e3MeUeHHs. —
K.:®abymna, 2019. — 368 c.

4.  Lewis C. Lin, Shivam P. Patel The System Design Interview, 2nd Edition. — Independently
published, 2021. — 252 p

5.  Kleppmann M. Designing Data-Intensive Applications: The Big Ideas Behind Reliable,
Scalable, and Maintainable Systems 1st Edition. — O.Reilly Media, 2017. 590 p

METOJIA MOJEJIOBAHHSI CHCTEM TA CACTEMHUM AHAJII3

Mopneni ta cuctemu. B3aemo3B’s30k mMojeni Ta cucteMu. Kimacudikariiss moaeneit 1 Buam Moje-
moBaHHs. [IpuHnunum 1 Metoau noOyaoBu Moaeneld. TexHooris MoaenoBanHs. CITiBBITHOIICH-
HSl MDDK MOJIEIUTIO Ta cucTeMoro. Knacudikaiiis Ta BumMoru o mozeneidl. OCHOBHI BUIU MOJEIIO-
BaHHs. [IpuHnunm moOynoBu mojeneit. TexHooriss MoaentoBands. Mojen cucTeM MacoBOTO
oOciyroByBanHs. OCHOBHI XapaKTEPUCTHUKH CHCTEM MAacOBOTO OOCIyroByBaHHs. MaTemaTtuyHi
MoJIeli TOTOKiB BUMOT. OHOKaHa bHI Ta OaraTokaHaJIbHI CHCTEMHU MacOBOTO OOCITYyrOBYBaHHSI.
ImiTamiitHe MOJETMIOBaHHS CHUCTEM MAacOBOTO OOCIYrOBYBaHHS. Mepexki CHCTEM MacoBOTO 00-



ciyroByBanHs. OnepaniifHuil aHalli3 MepeX CUCTeM MacoBOTo oOciyropyBaHHs. Mepexi [letpi.
®dopmarizoBaHe BU3HaUYeHHs Mepex [lerpi. MonentoBaHHs AMHAMIYHUX CHCTEM 3a JIOMOMOTOIO
mepesx Ilerpi. Posmmpenns MoxkimBocTeil eneMenTiB Mepex Iletpi as Moaemosanss. MMogip-
HICHE MOJICTFOBaHHS. MeTO/I CTAaTUCTUYHUX BUIIPOOYBaHb. MOJICIIFOBaHHS BUTIQJIKOBUX BEITUYNH
13 3a/IaHMMU 3aKOHAMH PO3MOJILTY. AHANI3 pe3ybTaTiB MOACIIOBaHHS. MOIETIOBaHHS BUIIAIKO-
BHX IOJiH Ta TUCKPETHUX BeduyuH. CTaTucTHYHAa 00pOOKa pe3yabTaTiB MOJEIIOBaHHsA. IMmiTa-
[iliHE MOJICTFOBAaHHS. MeToI MPOEKTYBaHHs iMiTalliiHUX Mojenei. [loOymoBa KOHIENTyaIbHOT
Mozeli. ABTomMarH3alis nporpamyBanHs. [Iporpamna peaizanis imitaniiHoi Moaeni. Bamigaris
ta Bepudikamis imitamiinoi mopaeni. [Iporpamue 3abe3mnedyeHHs iMITaiHOTO MOAETIOBAHHS.
Knacudikamiss mporpamMHux 3aco0iB IMITAIlIfHOTO MOJCIIOBAHHS. YHIBEpCaJbHI Ta 00’ €KTHO-
OpIEHTOBaHI CUCTEMHU MOJIEIIOBAaHHA. METOM MITYYHOTO iHTENEKTY, 1[0 3aCTOCOBYIOTh B iMiTa-
HiltHoMy MoeiroBaHHi. [ImaHyBaHHs Ta MPOBEJCHHS CKCIIEPUMEHTIB 3 MoaesiMu. OLiHIOBaHHS
TOYHOCTI pe3yJIbTaTiB MOJCIIOBaHHSA. Metoau 3HMKeHHs nucnepceii. [ToBHult 1 apodoBuii dak-
TOpPHI ekcriepuMeHTH. [lomyk onTuMyMiB Ha MOBEpXHI BIATyKY. [IpUHHATTS pilieHb 3a pe3yiib-
TaTaMu MojenoBaHHs. [lomanHs pe3ynbTaTiB MOJAETIOBaHHS. METOIU TOIIYKY ONTHMATbHHX
3HauYeHb napamerpiB. [lopiBHSAHHS albTepHATUBHUX KOH(DIrypamiii cucremu. MeToau onTumiza-
1ii. ImiTamiifHe MOCIIOBaHHS BUPOOHUYNX Ta KOMIT FOTEPHUX cHcTeM. Moiem mporeciB 00cmy-
TOBYBaHHSI BUMOT Ta PO3MOJILTY pecypciB. Mogeni mpoueciB ynpaBiiHHS MpoeKkTamMu. Mogeni
KOMII'FOTEPHHUX CUCTEM Ta MEPEXK.

Cnmcoxk BUKOPHCTAHOI (PEKOMEH/I0BAHOI) JiTepaTypHu:

1. O6ox LI, 3aBonogsko I'.E., Ceux [.B. Marematnune MOIE€IFOBAHHS CUCTEM : HaBY. IOCIO0.
/ 3a penr. B.M. Kapramona, C.1O. Jleonosa. Xapkis : HTY «XIIl», Apykapus MAJIPU/I,
2019. 268 c.

2.  Ilymypa O.M., [llatoxina H.K. Cucremuuii anaini3 : HaB4. noci6. / 3a pen. O.B. bicikaia,
K.M. JloB6Hs. K. : Penakuilino-BunaBHUYMi LIEHTp Jlep:kaBHOTO YHIBEPCUTETY TEJIEKOMY-
Hikami, 2019. 63 c.

3. Buxkinrox f.1., Kamiacekuii P.M., ITaciuauk B.B. MoaemoBaHHs CKJIaIHUX CUCTEM: HaBY.
noci0. / 3a pew. I'.I". Llerenuka, f.I. Cokonoscekoro, B.B. JIuteuna. JIbBiB : “HoBuii CBiT-
20007, 2020. 404 c.

4, Mina O.B., JlaBep B.O. Cucremuuii anani3 : HaB4.-MeTo/1. oci0. Ykropon : Bua-so I1I1
«AYTIOP - IIAPK», 2021. 63 c.

5. Hactenxo €.A., I1aBnoB B.A., 'oponenrka O.K., Kopnienko I'.A. Metoan MoeTIOBaHHS
CKJIAJTHUX CHCTEM 1 mpolieciB : HaB4. 1ocio. / 3a per. B.C. Cremamika, B.B. [Ilnukosa. K.:
KIII im. Irops Cikopcrkoro, 2022. 144 c.

6.  Ciaburro G. Hands-on simulation modeling with Python [Online] / UK, Birmingham:
Packt Publishing Ltd. 2020. 347 p.

7.  Downey A.B. Modeling and simulation in Python: An introduction for scientists and
engineers [Online] / Free book: CC BY-NC-SA 4.0, 2021. 280 p.

8.  LiR., Nakano A. Simulation with Python: Develop simulation and modeling in natural
sciences, engineering, and social sciences [Online] / CA: Apress Berkeley, 2022. 175 p.

9. Van Horn Il B.M. Real-world implementation of C# design patterns: Overcome daily
programming challenges using elements of reusable object-oriented software. UK,
Birmingham: Packt Publishing Ltd. 2022. 443 p.

MOJIEJI TA METOJIYA TPUVHSATTS PINIEHD

[Tpupona mporecy MPUHHSITTS pillleHb 1 KepyBaHHA. MOXKIIMBICTD YIPABIIHHS PEaTbHOI CKIIa/I-
HOIO CHCTEMOIO 3 TIOTJISIy cUcTeMHOro aHamiizy. Kpurepii kepoBanocTi cuctemoro. Poib moch-
Koro (hakropa B mporiecax ynpasiiHHsA. [IpoGiiemu yrpaBiiHHS CKJIQAHOIO CUCTEMOIO B PEXUMI
peanpHOTO 4yacy. Buam pimens B oprasizamiiiHux cucremax. OCHOBHI etanmu (GopMyBaHHS pi-



meHb. I1X OCHOBHi 3aBjgaHHA. DAKTOPH, IO BIUMBAIOTH HA MPOLEC NPUHHATTS YHIPABIiHCHKHX
pimens. Meroau 0e3yMOBHOI MiHIMIZaIli (METOJ HAWIIBUAIIOTO CITYCKY, METOJ CIOJY4YCHHX
rpagientiB). Merox Herotona. JliHiliHe mporpamyBaHHS Ta TeopeMa MojaBiiHOCTI. CUMILIIEKC-
MeTo. AHai3 YyTIUBOCTI B JiiHIHHOMY niporpamyBaHHi (JIIT). Jlekommo3uiiiifHi METOIH pillleH-
HS 3aBJaHb JIHIMHOTO MporpaMyBaHHs BeIMKOi po3MipHocTi. Tpancnoptai 3aBnanus JIII. Me-
tox enirncoiniB. Heniniiine nporpamyBanss. @yukiis Jlarpamxka. YMoBu peryispHocTi. Teope-
ma Kyna — Takkepa npo cimyoBy Touky ¢yHkuii Jlarpamxka. UncenbHi MeTOaM: MeTOJ Tpad-
HUX (YHKIIH, METOJ MOXKJIMBHX HAaIPSMKiB, METOJ CIOJYyYEHOTO I'paJliEHTa, METOJ MPOCSKIIil
rpajieHTa, METOJ JiHeapu3allii, MeTOIM BUMAJAKOBOro momyky. Knacudikais 3aBganb JUCKpe-
THOI OonTUMI3aIlii. AJITOpUTMHU pIlICHHS OYJIEBUX 3aBJaHb JIHIHHOTO IporpamyBaHHS. MeTon
rajysei i rpaHullb. AJITOPUTMHU PIICHHS LIJIO-YMCENbHUX 3aBJaHb JIHIKHOTO MPOrpaMyBaHHS.
ANTOPUTMH PIlICHHS! JUCKPETHO-CENapadelib-HUX 3aBJaHb. AJTOPUTMH ITOCIIJJOBHOTO aHAJI3y
BapiaHTIB y AMCKpeTHIH onTuMmizamii. /lunamiuyne mporpamyBanHs. [IpuHIMI onTUManbHOCTI
bennmana. [Tomonanus mpo6iaem Beaukoi po3MipHocTi. MatpuuHi irpu. Teopemu po MiHIMakKc i
CiITIOBY TOUKY. PilieHHS MPSMOKYTHHX 1rop 1 3B'S30K 13 3aBJaHHSAMH JIHIITHOTO IPOTpaMyBaHHS.
Irpu N oci6. PiBHomipnicte nmo Hemy. Ilapero-ontumainbshi po3B’szku. ExcriepTHi meToau B
cucreMHoMy aHaii3. Ekcrieptu Ta piBeHb HeBu3Ha4YeHOCTI IlinroroBka excrieprusu. Binbdip ekc-
nepriB. AHali3 y3rO/KeHHs BiAmoBinel ekcrneptiB. [IpoOnemu migBUIEHHS BIPOTiAHOCTI €KC-
NEPTHHUX OLIHOK.

Cnmcoxk BUKOPHCTAHOI (PEKOMEH/I0BAHOI) JiTepaTypHu:

1. C.A., Kopsmkina JI.C. Mopneni i MeToau NpUAHSTTS pillleHb: HAaBY. I0ci0. M-BO OCBiTH i
Hayku Ykpainu, Hai. Texs. yH-T «/[HiTpoBChbKa MOMITeXHIKa». 2-Te BU. BUMOp. JHIIpo :
HTY «III», 2018. 300 c.

2.  Karpenko A.B., [laciunuk B.B. [IpuiiHsaTTS pillieHb: TeOpis Ta MpaKTUKa : TAPYYHUK / 32
peu. I'.I'. Llerenuka, C.A. Jlynenka, S.1. CokonoBcrkoro, f.1. Buxmtoka. JIbBiB : «HoBwuit
Csit — 2000», 2020. 447 c.

3. bimrok I1.1., Tumonryk O.JI., Koanenko A.€., Kopmesniok JI.O. Cucremu i MeToau MiAT-
PUMKH IPUHHATTS pillieHsb : HaB4y. noci0. [Enextponnuit pecypc] / 3a pen. B.€. CHutioka.
Kuis : KIII im. Irops Cixopcrkoro, 2020. 259 c.

4.  Tsopomenko [.C. TexHosorii NpUHHATTA pillieHb B iHPOpMALIMHUX CUCTEMAX : HaBY. MO-
ci6. Xapkis: XHVYPE, 2021. 120 c.

5. IlpuitHATTA ynpaBaiHCHKUX pimieHs : HaBd. nocib. / [FO.€. [Terpyns, b. B. JlitoBuenko, T.
O. INaciynuk Ta iH.] ; 3a pen. 1O. €. TletpyHi. [4-Te Bun., nepepo6di. 1 gom.]. Juinpo : VHi-
BEPCUTET MUTHOI cripaBu Ta ¢iHaHciB, 2020. 276 c.

6. Hacrenxo €.A., ITaBnos B.A., 'opozgenpka O.K., Kopnienko I'.A. MeTonu MmoaentoBaHHS
CKJIaTHUX CHCTEM 1 IpoleciB : HaB4. noci0. / 3a peu. B.C. Crenamka, B.B. Illnukosa. K.:
KIII im. Irops Cikopcebkoro, 2022. 144 c.

7. Sanchez M.A, Aguilar L., Castaiion-Puga M., Rodriguez A. Applied decision-making:
Applications in computer sciences and engineering. Springer Cham, 2019.

8. LiP.L., KoA.J., Begel, A. What distinguishes great software engineers? Empirical
Software Engineering. 2020. Vol. 25. P. 322-352.

9. Patnaik S., Devi S., Nayak M. M. Decision making models and tools: A critical study.
International Journal of Management and Decision Making. 2020. Vol. 19, No. 1. P. 176—
206.

OCHOBU IH®OPMAIUIMHOI BE3INEKH

Beryn no indopmartiiinoi 6e3nexku. OCHOBHI MpOTrpaMHO-TEXHIUHI MipH 3a0e3Me4eHHs Oe3MEeKH.
OcHoBHi noHATTs Kpunrorpadii. [Tomituka 6eznexku. Mogaeni MepexxeBoi 6e3nexu. Mogeni 0e3-
neku iHdopmarltiitHoi cucreMu. OCHOBHI TMOHATTS MMPOTPAMHO-TEXHIYHOTO PIBHS O€3MEeKu. ApXi-
TEeKTypHa Oe3neku. Inentudikaris Ta aBTeHTHYHiCcTh. [laponbpHa aBTeHTHYHiCTh. KepyBanHs



noctynoM. IlpotokomoBanns 1 ayaut. ExpanyBannsa. TynemoBanus. KepyBanns. Cranmapt
FIPS 140-2 «Bumorm no xpunrtorpadidyHux MOIyNiB». bpurtaHcekuii cranmapt BS 7799
(ISO/IEC 17799). Crietudikartisi, moptu Ta inTepdericu, poi, cepBicH i aBTEHTUYHICTh. MoJieib
y BHTJISIZII KIHIIEBOTO aBTOMaTa, (hi3nyHa Oe3neka. ExcruryaTaniifHuil cucTteM, KEpyBaHHS KPHII-
torpadiyauMu KitodamMu. CaMOTECTyBaHHs, OBIp’sl MPOEKTYBaHHIO, CTpUMYBaHHS aTak. Ke-
pyBaHHs iH(popMariitHO Oe3nekoro. [IpakTuuni npaBuna Perynstopu Oe3meku 1 peanizoBaHi
HUMU 1T, Perynstopu 3aransHoro xapakrepy. Perynsrtopu texHigHOro Xapakrtepy. Po3poOka i
CyMpOBiJ, KepyBaHHs 0e3mepeOiifHO poOOTOI0, KOHTPOJb BiAMOBiAHOCTI. YoTHphoXx(da3zHa Mo-
JIeNb TIpoliecy KepyBaHHS iHpopMaliiiHow Oesnekoro. Knacuuni anroputvu mudpysanns. [o-
tokoBi kpunrtocuctemu. udp Llesaps. Yactoramit kpunroananis. [ludp ne na I[Mopra. lnd-
pyBauHs meronom Enes. ludp Ineitdeiipa. lnpp Xonma. bararoandasitHiii mmdp Bixine-
pa. Kpunroanaimi3 - meton Kasicki. llludp Beprama. OnHopa3zosuii 6;1okHOT. [ToToKOBI mudpu.
[Toroxose mudpyBanus JliniiHUIA perictp 3cyBy i3 3BopoTHiM 3B'13koM (LFSR). LFSR craTuc-
TH4HI BiaacTuBOCTi. KomOinaropuuit renepatop. Anroput™m RC4. Pexxumu mmdpyBanHs 010K0-
Bux mm@pis. ECB: Electronic Codebook. CBC: Cipher Block Chaining (3uermenns mmdpoa-
Hux OnokiB). OFB: Output Feedback Mode (3BopotHuii 3B's30k 3a Buxozom). CTR: Counter
Mode (3ycTpiuHui pexuM). AITOPUTMHA CUMETPUYHOTO mmppyBanHs. Beryn mo cydacHoi kpu-
ntorpadii. OCHOBHI BUMOTH, IIO CTAaBISATHCS 10 aITOPUTMIB CUMETpUYHOro mudpyBanHsa. Bu-
3HA4YeHHS CTIMKOCTI anroputMmy. Mepexxa ®eiimrens. OCHOBHI MOHATTS KpHUIITOAHANM3a (JTiHiH-
Hull 1 qudepenuiansauil kpunroananiz). Omuc anroputmiB DES i notpiiinoro DES. Anroputm
Blowfish. Anroputm 'OCT 28147. PexxuMu BUKOHAHHS QITOPUTMIB CHUMETPUYHOTO MHUPY-
BaHHs. CTBOpEHHS BUMAAKOBUX uncen. KpunrorpagidyHo cTBOpeHi BUNAAKOBI Ynciaa. AJITOPUTM
Rijndael. Matemarnuni KOHCTpYKIii anroputMy. OOGrpyHTYyBaHHS po3poOku. Crienudikarist an-
TOPUTMY.

Kpunrorpadist 3 Binkputum ximroueM. OCHOBHI BUMOTH 10 aITOPUTMIB aCHMETPHUYHOTO MHU(PY-
BaHHs. Anroput™m RSA (Rivest-Shamir-Adleman).Anroputm oominy kimoua Jliddi-Xemmmana.
Xem-(yHKIIT 1 aBTEHTUYHICTh MOB1AOMIIeHHs. BuMoro no xemr-¢ynkmiit. "[lapamoke aust Hapo-
moxeHHs". Xem-gynkuis MDS. Xem-gynkuis SHA-1, SHA-2, TOCT 3411.Koan aBTeHTHYHOCTI
— MAC. Hudposwuit nignuc. Kpuntorpadis 3 BUKOPUCTaHHIM €IINTHYHUX KpUBUX. Bumoru no
udposoro nianucy. [psmuii Ta apbitpaknuit udposuii nianuc. Ctanmapt HUGpPOBOro MiIH-
cy DSS (Digital Signature Algorithm), 'OCT 3410. Anropurmu oOMiHY KJIIOYIB 1 MPOTOKOJIH
ABTEHTUYHOCTI. AJITOPUTMH PO3MOLUTY KJIHOUiB 3 BUKOPUCTAHHIM TPEThOi cTopoHU. [IpoTokonu
AaBTEHTUYHOCTi. BukopucTanHs cumerpuyHOro mudpyBaHHs. BukopucranHs mmdpyBaHHS 3
BIIKpUTUM KJItoueM. OJTHOCTOPOHHS aBTEHTHUHICTb. [IpoTokonu Ge3neuHoi MepekeBoi B3aeMo-
nii. Cepsic aBreHTHUHOCTI Kerberos. Bumoru 1o 3axucty MepeXeBUX CHUCTEM Ta MPOTOKOJI
Kerberos. ®ynkuii AS ta TGS. Ctpykrypa (ticket). [Tonstrs muoxunu (realm) Kerberos. IIpo-
tokon Kerberos 5 Bepcii.

Cnucok BUKOPUCTAHOI (PeKOMEH/10BaHol) JiTepaTypu:
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eB, O. I'. Koposs. — JIpBiB : HoBwii cBiT — 2020. — 678 c.

3. Kpunrorpadis Bif icTopii 10 cydacHUX cTaHAapTiB: HaBY. mociOnuk / I'. JI. Kozina. —
Zanopixoksa: HY «3anopizbka nomirexHika», 2020. — 192 c.

4.  Indopmariitna 6e3neka. [linpyunuk / B. B. Octpoyxos, M. M. [Ipucsxkhiok, O. . ®ap-
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10.

FIPS 140-2 Cryptographic Module Validation Program Management Manual, 2023 — 62c.
Information technology - Security techniques - Information security management systems -
Requirements (ISO/IEC 27001:2022). 2022. 29p.

Mamnxait O.B., Manxaii [.A. [IpaBoBi 3acaau 3axucty iHGOpMaIii: TiAPYyIHUK. — XapKiB:
[Tanos, 2020. — 162 c.

Kibepririena. Kibepbe3neka. be3neka nepskaBu :Matepianu HaykoBux ceMinapis (Kuis, 27
mucronanga 2020 p.) / Bign. pen. A. M. lecsatko. — Kui: KuiB. Hall. TOpr.-ekoH. yH-T,
2020. — 10lc.
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