KwuiBcbkuit HaIliOHAIBHUIA YHIBEPCUTET
imeni Tapaca IlleBuenka

®daxynpTeT 1HPOPMAIIITHIX TEXHOJIOT1H

IIporpama BCTYNHOrO iCIUTY /10 ACipAHTYPH
3a CHeiajJbHICTIO

122 — “KOMIT’IOTEPHI HAYKHU TA IHOOPMAIIIHI TEXHOJIOT'TI”

Kuis-2016



Vkimamaui:
Tecna FO.M.
Cautiok B.€.

Okcirok O.T.



3mict
1. Texniuni 3acobu iHPOPMAIIITHIX TEXHOJIOTIH.

2. OCHOBH KOMIT'IOTEPHUX MEPEXK.

W

. Metoau MojieTtoBaHHS CUCTEM Ta 00'€KTIB KOMIT'FOTEpPH3allii.

4. OcHOBH POrpaMyBaHHS.

)

. HocnipkeHHs onepartiu.

6. Heitpokomn 1oTepH1 CUCTEMH.

7. IlpoexTyBaHHs 1HQOPMALIHHUX CHCTEM.

8. ba3u 1aHuX 1 3HaHb Y KOMIT'FOTEpPU30BAaHOMY YIIPABIIiHHI Ta
1H(OpMAaIIHHUX TEXHOIOTISX.

9. CuCTEeMHO-METOA0IOT1YHI OCHOBH CTBOPEHHS 1H(POpMAaIIHHUX
TEXHOJIOT1M.

10. Mojeni Ta METOIU TPUUHSTTS PILLIECHb.

11. OcHoBH 1HOpMAIIIHOT Oe3MeKu.

12. IlporpecuBHi iHhopMaIliiiHi TEXHOJIOTII.

13. [aTenekTyanpHa BIACHICTb.



1. Texwuiuni 3aco0u iHpopmaniiHUX TexXHOJIOTiii

1.1. Amaparypa 300py, peecTpailii Ta mIroTOBKH JaHUX JJIs iHPOPMAIIITHIX CHCTEM.
[Mpuctpoi cnonyuennst EOM 3 o6'ektamu aBTomaTuzauii. [Ipuctpoi cionydenns EOM 3
oneparopamu. CucteMu BigoOpakeHHs iHpopmMartii. [aTepdeiich.

1.2. IloHATTA, IPUHLIMTIH OpraHizalii 0araTonponecopHHX i GaraTOMalIMHHUX OOYUCITIO-
BaJIbHUX CHCTEM 1 KOMILIEKCiB. MeTou Ta 3aco0m opraHizailii 0araronpoecopHux i oaraTo-
MalTHHHUX 00YHCITIOBAIBHUX KOMIUIEKCiB Ha 0cHOBI EOM 3aranpHOTO mpru3HadeHHs. Tumm
cTpykTyp 6araronpouecopaux OC, opieHTOBaHUX Ha AOCSTHEHHS HaJIBUCOKOI MPOAYKTHBHOCTI.

1.3. Ilpuanmmm opraHizarii 00YNCIIOBATBHIX Mepek. OOUHCITIOBAIBHI MEpexi. 3araibHi
BinomocTi. Knacudikarnis oouncmoBansHuX Mepesx. [IpuHiunu opranizanii Ta 3aco0iB
TeneoOpoOku ganux. MeToau nepenadi JaHuX KaHallamu 3B's13Ky. KomyTanis kaHanis,
MTOBITOMJICHB, TIaKeTiB. ETajoHHA JI0TiYHA MOJIEh OOYHCITIOBAIBHOT MEPEXKi U iepapxis
npotokoniB. Enementu npotokomiB. [Iporokonu kepyBanHs GiznuHuME i iHQOpMaiiftHUME
KaHaJIaMH Ta Mepexero nepeaadi qanux. [lpukinagy cygyacHUX IPOTOKOJIIB.

1.4. I'mo6ansai Mepexi EOM i 3aco0u TenekomyHikanid. Mogemu i TenedoHHi TiHil
TpaHcnoptyBanHs iH(opmaii. CepBepHi rpynu. Payrepcrki rpynu. JlokansHi po6odi MicIis.
Bignmaneni po6odi mictist. [IpoBaiinepu ta By3nu nepepoOku iHopmarii. Enekrponna momrra.
Iarpaner. [nTepHer. Poib Teopii cuctem MacoBOro 00CIyroByBaHHSI.

1.5. JlokanpHi o6uncaroBabHI Mepexi. OcHOBHI MOHATTA. OCOOIUBOCTI opraHi3arii
nepenadi inhopMmariii B TIokanbHUX Mepexax. [Ipuxmamn mokanpanX Mepex. KopnopaTtusHi
MEpexi.

1.6. MOXIIMBOCTI ¥ IepCIIeKTHBY KBAHTOBUX KOMIT F0TepiB. KBaHTOBa KpunTorpadis.
OO0uncIoBaIbHI TEXHOJIOTIT MapaieabHoi 0OPOOKH TaHHX.

1.7. B3aemozist OCHOBHHX BY3JIiB i MPUCTPOiB EPCOHATLHOTO KOMI'FOTEpa MPU aBTOMa-
TUYHOMY BUKOHAHHI KOMaHIu. ApxiTeKTypa 32-po3psaHoro Mmikpornpoiiecopa. KonseliepHa
opranizarist poooTi Mikponporecopa. THITH i TPUYMHN KOHQIIIKTIB B KOHBEHEP] Ta MUIAXH 1X
3MEHIICHHSI, BIUIUB Ha pOOOTY MiKpOIIpoLecopa.

1.8. Mynbrunporpamuunii pexkxuM podotu EOM. Anapathi Ta nporpamHi 3aco0u, 1o
3a0e3neuyoTh poooTy EOM y iboMy peXuMi, MOKa3HUKH, 1110 XapaKTePU3YKOTh MYJIbTH-
MPOTpaMHUI PEXUM POOOTH, X 3aJIEKHICTD BiJf KOe(illieHTa MyJIBTATIPOTpaMyBaHHSI.

1.9. Po3moain nam'sti. Opranizanis BipTyaibHoi nam'ati. CEerMeHTHO-CTOPiHKOBE
npeA-CcTaBJIeHHS NaM'saTi. MeToan CKOPOYeHHs yacy agpecHoro neperBopenHs. Cucrema
3axucty iHpopmauii. [ligxoau no opranizauii 3axucty nam'sati mynsTunporpamanx EOM
i mepconansHOi EOM.

1.10. Hluan Mmikponpornecopuux cucteM. Llukmm oOminy iHpOpMarieto i ix dasu.
CunxpoHizanis ooMiny. Opranizanii nepepuBans i [1II1. @yHK11ii 0CHOBHUX PUCTPOIB MIiKpO-
MPOLIECOPHOI CUCTEMHU: HPOLIECOPH, TIaM'sITh, IPUCTPOI BBOLY/BUBOAY U IX MiAKIIOUEHHS O
MaricTpai.

1.11. Meroau azapecaiiii onepaHiB i perictpu npoiiecopa. CucrteMa KOMaH I Iporecopa.
CTpyKTypa IpoIeCOPHOTO Spa i OCOOIIMBOCTI CUCTEMH KOMaH/I MiKpOKOHTpouepiB. DyHKIIIT
i oprasnizaiis nam'sti nporpam i ganux. CTek i 30BHIIIHS TaM'sITh MiKPOKOHTPOJIEPIB.

1.12. Etanu npoekTyBaHHs Ta po3poOKH IM(POBUX NPUCTPOIB i CUCTEM Ha OCHOBI
MiKPOKOHTpPOJIEPiB. ApXiTeKTypa NnepcoHaNbHUX KoMIT'toTepiB cimelictBa IBM PC. IIponecopu,
10 BUKOPHCTOBYIOTHCS B IIEPCOHATIBHUX KOMITIOTEPaX, IX QYHKIIT, XapaKTepUCTUKH, €TaIH
€BOJIIOLI].

1.13. Apxitektypa o04HCIIOBaIbHKUX crcTeM. ['i0puaHa apxiTekTypa. OpraHisaiis Kore-
peHTHOCTI OaraTopiBHEBOT iepapxivyHoi nam'sati. KnactepHa apxitekTypa.



1.14. Cmocobu opranizariii BHCOKOIIPOIYKTUBHUX TPOIECOPIB. ACOIIaTUBHI ITPOIIECOPH.
KongeiiepHi mponecopu. Matpuasi nporecopu. Kimituaai nporecopu. KomyHikariitai mporie-
copu. [Ipouecopu 6a3 nanux. [Totokosi mponecopu. Heiiponni npouecopu. [Iponecopu 3 Oara-
TO3HAYHOIO (HEUITKOIO) JIOTIKOIO.

1.15. Ionsarrs onepaniiinoi cuctemu (OC). @ynkiiii OC i migxomu a0 noodyaosu OC.
[MousTTa mpouecy, Mmoaens npeacrasieHHs npouecy B OC. [Inanysanns npouecis B OC. Limi
Ta Kputepii anyBanHsa. Koonepariist nporecis. Hutka Bukonanns (thread).

1.16. Opranizauis nam'ati komi'totepa. [IpocTti cxemu ynpapiaiHHS NaM'aTTIO.

BipryansHa maM'sTe. ApXiTeKTYpHI 3ac00M MIATPUMKH BipTyallbHOI TamM'siTi. AmapaTtHo-
HE3aJICKHUHN PiBEHb YIPaBIIiHHS BiPTYaJIBHOIO MaM'STTIO.

1.17. ®ynkuii # inTepdeiic paitnoBoi cuctemu. Peamizauis ¢aiinoBoi cucremu. Cucrema
YIpaBIiHHSI BBOJOM/BHBOJOM. Mepexki Ta MepekeBi oneparliiiHi CHCTEMH.

1.18. Kiro4oBi moHATTS iHpOpMaIiifHOT Oe3neku: KOH(IICHIIHHICTh, HITICHICTD 1
JIOCTYTHICTD iH(OpMaIlii, 3arpo3a. 3aXrcHI MEXaHi3MH OTIepaIliifHIX CHCTEM: iIeHTudIKaIisg
i ayreHTH(]IKAIS, aBTOPHU3ALIiA U ay/IuT.

2. OcHOBHU KOMI'IOTEPHUX MeEPeK

2.1. Buznauenns nokanpauX Mepex(JIM) i ix Tomomorist. Tumu, 0co6MMBOCTI, MPUHIATTH
¢yuxmionyBaras JIM. [TpuHIMTH M IKITIOYSHHAS €IeKTPUIHUX JIiHIH 3B'13KY B JIOKaJTHHIX
Mepekax, METO/IU IX Y3TOPKEHHsI, eKpaHyBaHHsI Ta rajibBaHiuHOI po3B'sa3ku. Koau nepemadi
iH(hopMarii.

2.2. [Mpunnmnu nepenayi ingopmarii mo Mepexi. [IpuszHauenns i Tunu iHGopMamiiHIX
nakeTiB. CTpyKTypa nakeTiB. MOKIMBOCTI MEPEKEBUX aJIaNTEPiB i MPOMIXXHUX MEPEKEBHX
MIPUCTPOIB.

2.3. Meronuka i eTany MpoeKTyBaHHS Mepexki. MeTouKa MPOeKTyBaHHs KaOeIbHOT
cuctemu. Metoan Ta 3acO0HM ONTHMI3aIlil 1 MOITYKY HECIIPABHOCTEH B MPAIIOIOYiil MEpexi.
®opmynu [llenHoHa i THIHN JTiHIH Mepeaayi, B SKHX BUKOPUCTOBYIOThCSI MojieMH. CTpyKTypa
MOJIEMY, METOIU MOYJISALIT, CTAaHAAPTH 1 IPOTPaMHi 3aco0H I MOJIEMIB.

2.4. Komyramis. [HpopmariiiHi TOTOKH, KOMYTaTOp, 3aBAAHHS MapIIpyTH3aIlii.
[poueaypu MyJIbTHILUIEKCYBaHHS 1 IEMYJIbTHIICKCYBaHHs. KoMyTalrist makeTiB, KaHAIB i
MoBiioMIIeHb. JlnHamMivHa Ta mocTiifHa KomyTarlis. [IpoiryckHa CIipOMOXKHICTh MEPEX 3 KOMY-
Tarfiero naketiB. [leiitarpamHa mepenaya ta BipTyallbHi KaHAIIH.

2.5. CtpykTypu3alii IOKanbHHX i TI00abHIX Mepex. Di3udHa i JIoTiYyHa CTPYKTYpH-
3auis. PyHKUiIOHAIbHE NPU3HAYCHHS OCHOBHUX THITIB KOMYHIKAiHHOTO YCTaTKyBaHHS:
MOBTOPIOBAaYi, MOCTH, KOMYTaTOPH, MapIIPYTU3aTOPH, POJIb MEPEKEBUX CITYXKO.

2.6. bararomapoBa MOAEIb MEPEXKi: KIIEHTH, CEpBEPH, OHOPAHTOBI By31u. Mepexi
3 BUJIIJICHUM CEPBEPOM, OJTHOPAHTOBI Ta TiOpuIHI Mepexi. Mepexesi ciry:x0u i onepariiiHa
cucTeMa.

2.7. bararopiBueBuii miaxifa. [Ipotokon. [urepdetic. Crex nporokonis. Moaens OSI,

il mpu3HaveHHs 1 QYHKIIIT KOXKHOTO piBHA. MepekeBo3aekHi i MepekeBOHe3a ek HI PiBHI.
MonynbHicTh 1 cTannapTu3anis. [Tonstrs "Bigkpura cucrema". Jxepena ctanaapTiB. Xapakre-
pPHUCTHKA CTaHIAPTHUX CTeKiB KoMyHikauiiHux nporokonis OSI, TCP/IP, IPX/SPX,
NetBIOS/SMB.

2.8. [loka3Huku poOOTH MEpEeXi: MPOAYKTHUBHICTh, HAAIHHICTD 1 Oe3MeKa, po3HrproBa-
HICTb 1 MaclITabOBaHiCTh, MPO30PICTh, MITPUMKA PI3HUX BHJIB Tpadika, XapaKTePHCTHKH
SIKOCT1 00CITyrOBYBaHHSI, KEPOBAHICTh 1 CYMICHICTb.



3. MeTtoau MoieJIIOBAHHSI CHCTEM Ta 00'€KTiB KOMII'IOTepU3aii

3.1. [Ipeamer i mpeameTHa 001aCTh CUCTEMHOTO anamizy. CHCTEMHI IpoLeaypHy Ta
metoau. Cuctemue mucieHas. OCHOBHI MOHSTTS CUCTEMHOTO aHami3y. O3Haku cucremu. Tumm
tomoorii cucteM. Pi3Hi popmu onmcy cucrem. Etanu cuctemHoro anamisy.

3.2. Tumnu 1 xiacu cucreM. ITOHATTA BEIUKOT 1 CKIaIHOI CUCTEMU. THUIHN CKIIaIHOCTI.
Crioco6u Bu3HaUeHHS (OIIIHKHM) CKIAAHOCTI. PYHKITIOHYBaHHS 1 PO3BUTOK (€BOJIOIIIS]) CHCTEM.
CaMOpO3BHTOK CHUCTEM.

3.3. Ympasmninus cuctemoro (y cucremi). [Ipobmemu ynpapiiHHS crucTeMoro (y CHCTEMI),
cxeMa, Limi, QyHKII] Ta 3aBAaHHs ynpaBiiHHI cucTeMoro. [IoHATTS 1 TUIHN CTiHKOCTI cucTeMu.

3.4. Indopmaniiini cuctemu # ix Tunu. JXUTTEBUN UMUK MPOEKTYBaHHs iH(OopMaLiiHOT
crucreMu. Akciomu iHdopmamiitHux cucteM. [oHITTS iHGOpMAaIiHHOT CHHEPTETHKH — CaMO-
oprasizarisi, cucTema, 10 caMOOpraHizyeThcs. AKCIOMH camoopraHizanii inpopmamiiHux
CHCTEM.

3.5. Metoau cuHTe3y anredpaiyanx mozeneit cucreM. Enemenrtapsi ¢yskiii. MeTon
HaiiMeHIIMX KBajpaTiB. JliHiiHI perpecii. HeminiiiHi perpecii.

3.6. MeToau cHHTE3y TUCKPETHUX MOJIEIe BUPOOHMYNX 1 HEBUPOOHHYUX CHUCTEM.
3aranbpHa Teopis aBToMaTa. ABTOMATH Ta croci0 ix 3aBnaHHs. ABTomMatu Mypa. ABTOMaTHi
BimoOpakenHs. [lomanns noziit B aBTomarax. bysnesa anreOpa.

3.7. MeToau cuHTE3y HMOBIPHICHUX MOJIEel cucTeM. MOoIeTtfOBaHHS BUTIQJIKOBUX TTO/TIi:
BUTIAJIKOBHI, BETMUMH, BEKTOPIB, PyHKIIi 1 mOTOKiB. CHcTeMH MacOBOTO 0OCITyTrOBYBaHHSI.
CroxacTHU4HI MEpEeXi MacoBOro 00CITyroByBaHHS.

3.8. [onsTra "indopmanis”. Tunu i1 knacu inpopmarii. MeToau Ta npoueaypu
akryamizamnii iHpopmarii. Cuctema nepenadi iHpopmanii. Cknaani cuctemMu 3B3Ky. EnTporis
cuctemu. OCHOBHI BU3HAaYeHHS KUTBKOCTI iH(popmarii. Mipu ckiagHOCTI it HEBH3HAYEHOCTI.
Indopmaniitni MmeToni cuHTE3y MOZenel cucteM. 3B'I30K i3 3MiHOO iH(OPMAILLii B CHCTEMI.
AOGcomoTHa 1 BiTHOCHA OpraHizailis.

3.9. OCcHOBHI MOJIOKEHHS TEOPil MOJICIOBaHHS. [[pUHITUIIM CUCTEMHOTO TiAX0LY IPH
MoJienroBadHl. Busnauenus nouarrs "moznens'. Bumoru 1o moaeni. CHCTEMHI THIIH Ta
BJIACTUBOCTI Mozenel. JKUTTeBHUiA UKII MOJETIOBaHHS (MO/AEIbOBAHOT CUCTEMN).

3.10. MareMaTuuHe Ta KOMIT'tOTEpHE MO/Ie/toBaHHS. OOYUCITIOBAILHUI €KCIIEPUMEHT.
Onepauii MmonentoBaHHs. EBostoniiiiHe MoJeMOBaHHS ccTeM. | eHeTHYHI alNrOpuTMH SIK anapar
€BOJIIOLIITHOr0 MoJeMoBaHHA cucTeM. Teopii npuiHATTS pimeHb. CuTyaTUBHE MOACTIOBAHHS.

3.11. Knacudikariisi BUIiB MOJICIIOBAHHS Ta MOJIeJiel 00'eKTIB KepyBaHHs. [rpoBi Mozeri,
MoJIeNIi Teopii yepr, MoJieni KepyBaHHs 3anacamu, Moneni JleonteeBa i @oppecTopa, JTiHiiHI
MOJIE, JIOTIKO-TIHTBICTUYHI MOJIEITI.

3.12. ®opmamizaris it anropuTMizalis mporecy MojentoBanas. OCHOBHI eTaru
MmozenmoBaHHs. [locTaHOBKa 3aBaHHA Ta BU3HA4YEHHs TUITY Mozeni. [lo0yzoBa MaTeMaTH4HO1,
AJITOPUTMIYHOT ¥ TPOrpaMHOi MOJIEIICH JOCIIKYBaHOT CUCTEMHU.

3.13. OOrpyHTYBaHHS KOPEKTHOCTI Mojieneir. OCHOBHI IOHATTS TEOPii mo100u i Bepu-
¢ikamii mozeneit. OIiHKa aJIcKBaTHOCTI # TOYHOCTI Moaeneit. [Iporiecu, 1110 pereHepyoTh, X
3aCTOCYBaHHS JJIs OLIHOK TOYHOCTI Pe3yJIbTaTiB MOJCIIIOBAHHS.

3.14. MepesxeBi Mozeni 00'exTiB komn'rorepusarii (Mepexi [leTpi, ceMaHTHYHI Mepexi,
bpeiitmu, HelponoiOHI Mepexi).

3.15. Imitaniitne mogentoBanss. [lonsTTs imitaniitnoi mozeni. CTpykTypa iMiTaliiHol
mozeii. ETanu iMitariiiHoro MoaemoBants. MeToa CTaTUHCTUYHUX BUIIPoOyBaHb (MoHTe-
Kapi0). OcobauBocTi ¢ikcarrii it 00poOku pe3ysIbTaTiB CTATUCTUYHOIO MojetoBanHs. O1liHkKa
TOYHOCTI Ta HEOOXiAHOT KiJTBKOCTI peai3aliiil.



4. OcHOBHM MPOrpaMyBaHHS

4.1. Criucku. Po3ninenns muoxkus. [IpioputerHi uepru. [IpiopureTHi yepru, mo
00’ennyroThCs. Jlemaui miBoOIUHI Kydi, IO caMooprani3ytoTbcsa. binomianeHi, pidoHAaUEBI, TOHKI
Ta TOBCTI KyUi.

4.2. llomyxkogi nepesa. Mammuu Tropinra. A6ak, anroputmu Mapkosa. PiBHogocTymHa
aapecHa mamHa. @opmansHi MOBH. JloridHe MporpaMyBaHHS.
4.3. Buznauenns rpaga. ['padu ta 6inapni BigaomeHHs. Yucno rpadis. CyMixKHICTS,
IHIUACHTHICTH, CTyTIeHi. 3BaxxeHi rpadu. [3omopdizm. [HBapianTu. Onepamnii Hag rpadamm.
JlokanbHi onepaunii. [Tiaxrpadu. Anredpaiuni oneparii.

4.4. MapuipyTH, IUTSIXH, TUKJIW. 3B'SI3HICTh 1 KOMIIOHEHTH. MeTpUUHi XapaKTepUCTUKN
rpadis. Eitmepori mursaxu i mukn. Jepesa. Llearp nepesa. Kopenesi aepeBa. Kapkacu.
JBononbHi rpadu. [Inanapui rpadu.
4.5. llomyxk y mmpuny. [Iponenypa nomryky B mmpury. BFS-nepeBo # o0uncieHns
Bifgcraneil. [Iponenypa nomyky B rmuouny. DFS-nepeBo. [ mubunna aymepartis. [looynosa
kapkaca. [llapHipu.

4.6. bnoku. JIBo3B’si3HicTh . brioku Ta BC-nepeBo. Busiienns 6mokis. [Ipoctip mif-
rpagis. Keazinukmu. ®yngamentanbHi ukin. [Tooymosa 6a3u nukinie. Pamionamizaitis.
[ToOynoBa eineposa nuKIry. ['aMiTbTOHOBH UTSIXY Ta IHKIIH.
4.7. HezanexHi MHOKHHH, KJTIKH, BEPIIUHHI TOKPUTTA. Po3dapOoByBaHHS BEpIINH.
Anroputm niepedopy ais po3dapooByBanHs. PozdapOooByBanHs pedep. Pamionaizaiis momyky
HaANOUTBIIOT He3aIeKHOI MHOKUHH. XOpAalbHI Tpadu.

4.8. Kani6ni anropurmu i Matpoigu. Teopema Pano-Enmonnca. 38's13Hi rpadu
3 BiJI’eMHUMH Baramu pedep. HallkopoTini nuisxu, reoae3udHe epeBo i anroputm JedkcTpu.
3aBmaHHS PO MAKCHUMAJFHHUH MOTIK 1 METOJT 301MBIITYIOUNX MUIAXIB.
4.9. CuHTaKCHYHE i CeMaHTUYHE TIpeICTaBlIeHHS (OPMaIbHHUX TEOPii i MOB Iporpa-
MyBaHHA. DYHKIIIT JUII CHHTAKCHYHOTO PO300py MPOCTUX MOBHHUX KOHCTPYKIii. PexypcuBHi
GyHKIIIT Ta MHOXKHHH Y POpMaNbHUX TEopisiX i MOBax nporpamyBanHs. [Tpuaimn pobotn
MeXaHi3My peKypcii.

4.10. O6'ekTHO-OpieHTOBaHM MiAXix Ao nporpamyBanHs. [Inardopma .NET i ii 3acTocy-
BaHHSI JJIs1 00'€KTHO-OPIEHTOBAHOTO MiIX0/AY 10 porpamyBaHHs. OCHOBHI MOHSTTSI MOBH
nporpamyBanHsi C#. CeMaHTHKa OCHOBHHUX KOHCTPYKLi MoBH nporpamyBaHHs C#.
4.11. O0'extn i knacu. Teopis tumis i Tumizamis B .NET. Konnenmii HacmiyBanHs,
IHKanCyALii 1 monimopdiszmy Ta ix peamizaris B MoBi CH.
4. 12. llonmimopdHi MeToan. Po3mmpeni MoxxauBOCTI oniMopdizmy B MoBi C#.
Posmmpeni moxiuBocTi MoBU nporpamyBanHs C# (inTepdeiicu Ta generarn). [logieBo-
kepoBaHe nporpamysanHs B .NET. [lonieBo-opieHToBaHe nmporpamyBaHHs B MoBi CH#.
Komnonentne nporpamysanss B .NET. [IpoexTyBaHHs 1 peaiizaliisi reTepOoreHHUX 3aCTOCYBaHb.

5. Jocaigxens onepauiii

5.1. TlpuHOMIH, METOIN Ta 3aCO0M JOCIIPKESHHS OTIeparliii.
5.2. Eranu onepauiiHHOTO JOCHIPKEHHS.

6. Heiipoxomn’oTepHi cucremMu

6.1. BuzHaueHH 1 XapaKTepPUCTUKH HEUITKMX MHOKUH. Kitacudikariist HeiTKuX

MHOxHH. Oniepatopu Ass o0y oy anredpu HewiTKuX MHOKMH. HeuiTki BinHomenusa(HB),
X BIIACTUBOCTI Ta omnepallii Hag HUMH. JleKoMITo3ullii i TpaH3uTHBHE 3aMukanHs HB.
[poexuii HB.



6.2. Knacudikairis HeuiTKuX BigHOmEHb. Kitlacu HEUITKUX BiIHOMICHL CXOKOCTI Ta
BimMiaHOCTI. Kmac HediTkux mopsnkiB. [loka3HUK po3MUTOCTI HEHiTKOI MHOXKUHH. HediTka
mipa. Hewitkuii interpan. Knacu HeuiTkux mip. Teopis BumiptoBanbs. @yHKIIIT IPHHATIEKHOCTI
1 MeToM iX TOOYHOBH.

6.3. HeuiTki uncna. BiractuBocTi i onepartiii Hag HeUiTKUMH YricinaMu. HediTki TpuKyTHI
yrciaa. ApUPMETHKN HEHITKUX TPUKYTHUX Yncen. HeuiTka 3MiHHA 1 JIOTiKM HEYiTKOI 3MiHHOI.
JlinrBicTuHa 3MiHHA Ta 11 BiTacTuBOCTI. HewiTka miHrBicTHYHA jorika. Teopis HaOMMmKEeHUX
MipKyBaHb.

6.4. 3amaui HB. Moneni HEHiTKOro MaTeMaTUIHOTO IPOTPaMyBaHHS 1 HEUITKOI OUiKy-

BaHOI KOPUCHOCTi. MeTO HEUiTKUX MHOXKHH Y 33/1a4ax KOHTPOJIIO i yIpaBIIiHHA.

6.5. CuMBOJIbHA 1 KOHHEKIIMOHICTChKA MapaJuT MU IITYYHOTO iHTeNneKTy. [loHaTTs
mryqHoi HelipoHHOT Mepexi (HM). IcTopis BUHUKHEHHS Ta IepCHeKTHBH po3BUTKY HM.
Bigmianocti HM Bia TpaauiiiHuX 004YHCIIOBATBHUX CUCTEM.

6.6. 3amaga MiHIHOTO PO3MOIITY ABOX KJIACIB METOJOM IIEHTPIB Mac. AJITOPUTM
HaBYAaHHA MIEPCENTPOHA, BUIU HaBUaHH:. ['eoMeTpryHa iHTEpIIpeTais 3a1adi pO3IiIeHHS JBOX
KJaciB. 3a7a4a HENHIHHOTO PO3IOILTY JBOX KJIACIB METOJOM MaKCUMYMY IpaBAONOAi0HOCTI
1 6araTorapoBoro Mepexero. Pearizamis OyineBux (yHKIIIH 32 JOTIOMOTOI0 HEHPOHHOT MEPEXKi.
6.7. Bunu HeipoHHHX Mepex i criocodu opranizaii ix ¢pyHkuionyBanHs. barato-

[IAPOBHH MTEPCENTPOH. AJTOPUTM 3BOPOTHOTO PO3MOBCIOKEHHSI TOMIITKH. [1i10ip koeditieHTa
HaBYaHHA (OJHOBMMIipHA MiHiMi3allis). MeToaw iHiliami3alii Bar Mepexi.

6.8. 3agaya ontumizamii 1yl HABYaHHI HEHPOHHHUX MEPEX. AJITOPUTMH BUOOPY HANIPSIMY
MIHIMIi3allii: AT OpUTMHANCKOPIIIOT OCITYCKY, TapTaH-METO 1,0 THOKPOKOBU T
KBa3iH'TOTOHIBCHKHI METO/T 1 3B's13aHi rpagieHTH. MeToau riodansHoi onTuMizaliii. Pagianbhi
HEHPOHHI MEPEXKi Ta METO/IU X HaBYaHHS.

6.9. Apxitektypa Mepexi Xondinma. Mepexxa Xemminra. Ctiikicte Mepexi Xormdinaa.
AcoriaTBHICTh TaM'aTi. 3aBlaHHs pO3Ii3HABaHHS 00pa3iB. ¥Y3araibHeHHs Mozeii Xondinaa
1 CTAaTHCTUYHA MaIllMHA. AHAIOTO-TIH(POBHI TepeTBOPIOBaY. APXITEKTypa i MPUHIIUIH JIBO-
HaIpaBJICHOI acOI[iaTUBHOI MaM'sITi. ApXiTeKTypa, npoleaypa HaBuaHHs 1 PyHKIIOHYBaHHS
KOTHITPOHA 1 HEOKOTHITPOHA.

6.10. 3amaua komiBospKepa. OniHka napameTpiB QyHKII eHeprii HEHPOHHUX MEPeXk, L0
3a0e3MeuyIoTh pillleHHs 3aa4ui KoMiBosbKepa. PekypeHTHi Mepeski Ha 0a3i mepcenTpoHa.

6.11. Camoopranizauis (caMOHaBYaHHS) HEHPOHHUX Mepex. ApXiTeKTypa, pearizaris,
HaBYaHHSA 1 XapakTepucTuku Mmepexxi APT (amanTuBHIi pe3oHaHCHiH Teopii). HeuiTki cucremu.
HaBuaHHs HEUiTKUX HEHPOHHHUX Mepex. HediTki Mepeski 3 reHeTHYHOI0 HacTpolKkow. ExcriepTHi
CHCTEeMH Ha OCHOBI riopuaanx HM.

6.12. MeToau OIIHKYM 3HAYYIIOCTI TapaMeTpiB HEMPOHHOT MEepEeXkKi Ta CUTHAJIB Y Hil.
CKOpOUeHHs YKcia BXOAIB y JIHIHHOMY CyMaTOpi METOAOM "3HU3Y-Bropy', METO BUKIIIOUEHHS
napaMeTpiB "3BepXy-BHH3" 3 OpTOTOHAI3AIlIE0 1 OiHApU3alli€l0 cyMaTopa.

6.13. EnexTpoHHi i ONTHYHI METOM peani3alii HeHPOHKOMIT IOTEpiB.

7. IlpoextyBaHHs iHGopManiiHNX cucTeM

7.1. Exonomiuna inpopmaniitna cucrema. Kitacu IC. Etanu crBopenns IC. IIporpamua
imkenepis B mpoektyBanHi IC. [TonsrTs xurreBoro nukny [10 IC. ITporecy KUTTEBOTO IHUKITY.
Cranii xxurreBoro muky 110 IC.

7.2. Kanoniune npoextyBanus IC. L{ini Ta 3aBIaHHs epeANPOSKTHOT CTa lii CTBOPEHHSI
IC. Mopgeni misimsHOCTI opranizarii ("sx €" i "sx noBunHO 0yTH"). Ckilaa poOiT Ha cTaii
TEXHIYHOTr0 1 poboyoro npoektyBanHs. Ckilaa MpoeKTHOI JokyMeHTauii. TunoBe NpoeKTyBaHHS
IC. IonsTTst THIIOBOTO TIpoekTy. O0'ekTH TUMi3alii. MeTo 11 THIIOBOTO POEKTYBaHHs. TUIIOBE
npoekTtHe piteHHs (TIIP). Knacu i crpykrypa TIIP. Ckaan i 3MicT onepatiiif THIIOBOTO



enemenTHOro npoekTyBaHHs [C. dyHkmioHanpHI TakeTy mpukiIaaaux nporpam (ITIIT), sk
ocHoBa TIIP. Mertoau i 3aco0u IpOTOTHITHOTO TIpoekTyBaHHs IC.

7.3. Opranizauiiiae 6i3Hec-MonemoBanHs. Micist kommaHii, JepeBo Wineil i cTparerii ix
nocsrHeHHs. CTaTHYHUN OMUC KOMITaHii: Oi3HEeC-TTOTeHIIial KoMITaHi1, pyHKIIOHAT KOMITaHii,
30HU BiIMOBIAAILHOCTI MEHEKMEHTY. [lnHaMiunuil onuc kommaHnii. [ToBHa Oi3Hec-Mo/eIb
kommanii. [loOynoBa opranizauiiHo-(yHKIIOHATBHOI CTPYKTYPH KOMIIaHii.

7.4. IlporecHuit miaXim g0 opraHizamii TisTIEHOCTI opraHi3arii. EmeMeHTH IpoIiecHoro
MiAXO0Y: MEXIi mpolecy, KIOUO0Bi podi, AepeBo LiJieH, AepeBo PyHKIIIH, AepeBO MOKa3HHUKIB.
OCHOBHI TIpOIIeCH, ITPOIECH YIPaBIiHHS, MTporiecH 3abe3nedenns. PedepentHi mozeri.
[TpoBeneHHs EPeANIPOSKTHOTO 0OCTEKEHHS OpraHi3aiii. AHKeTyBaHHS, IHTEPB'IOBAHHS,
¢dotorpadis poboU0ro yacy nepcoHainy.

7.5. MeTomonorii MoJentoBaHH Ha0uHOiI 001acTi. CTpyKTypHa MOJIETh HA0YHOT 00JIacTi.
O0'extHa cTpykTypa. PyHKUiOHANBHA cTpyKTYypa. CTpyKTypa ynpasiinasa. OpraHizamiiina
cTpyKTypa. OyHKIIOHATHHO-OPIEHTOBAHI 1 00'€KTHO-OPi€EHTOBaHI METOOJIOTI OMUCY HAOYHOT
obmnacti. ®yHKIIIOHAIFHA METOIMKA TTOTOKIB AaHuX. O0'€KTHO-OpiEHTOBaHA METOIMKA.
CHHTETHYHA METOIMKA.

7.6. [lapanenbHe BUKOHAHHA iTepamiil. [TFOCTpaTHBHI i IHCTpYMEHTaIbHI MOETI.
[Tpobaemu omnepariii BUMoOr 10 mporpaMHoro BUpoOy. Cxema tpacyBanHs BuMor. [IpuHiunu ta
npuiiomu onepartiii Bumor. KonnenryanpHoi 6a3u mpoekTy. CITiBBiTHOIIEHHS KOHIIENTYaTbHOT
0a3u i1 manyBanHsA. MaTepiany KoHIenTyanbHOI 6a3u. CKIIaZ0Bi KOHIENITYalIbHOT 0a3n
MPOEKTY, IKi BUKOPUCTOBYIOTBCS JUIsl 3a0€3MeUeHHS CTIKOCTI TPaeKTOPil PO3BUTKY.

7.7. BapricHwuii aHami3: 00'€eKT BUTpAT, IBUTYH BUTPAT, IEHTP BUTpaT. Biactusocri,
Bu3HaudyBaHi kopuctyBauem (UDP). [liarpamu notokiB nanux (Data Flow Diagramming):
po0OTH, 30BHIIIHSA CYTh (MIOCHJIAHHS ), TOTOKH pOOIT, CXOBHILA JaHUX. METO OMKCY MPOIIeCiB
IDEF3: po6oTH, 3B's13k1, 00'€KTH MTOCHIIaHb, ITIepexpecTs. IMiTariiiHe MoIeTIOBaHHS: JHKepea i
CTOKH, YEPT'H, MPOLECH.

7.8. Knacudikaris indopmartii. [IoHITTS # OCHOBHI BUMOTH JI0 CUCTEMH KOTyBaHHS
iHpopmarii. Cxnaj i 3MicT onepailiii mpoekTyBaHHs kiacudikaropiB. BHyTpimiHpoMamuHHe i
30BHIIIHbOMAIIIMHHE iHPOpMaIliiiHe 3a0e3nedeHns. [Hdopmariitina 6a3a i ciocoOH ii opranizarfii.

7.9. MonentoBaHHs faHuX. PiBHI BimoOpakeHHs mojeni. CTBOpEHHS JIOTiYHOI MOIeNi
JAHWX: PiBHI JOT1YHOT MOJIENI; CYTh 1 aTpuOyTH; 3B'I3KH; TUIIH CYTi i i€papxisl CraJKoEMCTBA;
KITFO4i, HOpMauti3allis nanux; qoMeHu. CtBopeHHs (i3ndHOi Moiesi: piBHI (i3MYHOI MOIETi;
TaOIMIIi; IpaBUJIa BaJiAaMii i 3HAYSHHS 32 YMOBYAHHSAM; 1HJEKCH; TPUTEPH 1 IPOIETYPH, 110
30epiraloThCs; MPOEKTYBAHHS CXOBUII IaHUX; o0uuciieHHs po3mipy B/l; npsime 1 3BopoTHE
npoekTyBaHHsA. CTBOpeHHs 3BiTiB. | 'eHepallist CIIOBHUKIB.

7.10. 3aransHa xapakrepuctuka CASE-3aco0y IBM Rational Rose 2003 i iioro
(G yHKITIOHATBHI MOKIIMBOCTI. Po3po0ka giarpam BapiaHTiB BUKOPUCTaHHS B cepenoBuin IBM
Rational Rose 2003. JlonaBanHs akTOpiB i BapiaHTiB BUKOPUCTaHHS Ha Aiarpamy. JlogaBaHHS
acowianii 1 BiTHOIEHHS 3aJIEXKHOCTI.

7.11. JoxaBaHHs Kjacy Ha JAiarpamy KJIaciB 1 pefaryBaHHs HOTO BIaCTUBOCTEH.
CrepeoTuiu Kiiacy CyTi 1 Kjacy, 1o yupasise. ATpubytu kinacis. Oneparii kiaaci. Acoraiiii B
Jiarpami kinaciB. BigHoleHHs arperaiiii 1 KOMI0o3uilii. BiqHOIICHHS y3araabHeHHSL.

7.12. Jliarpama xoomnepartii. [loBimomuenHs. Buny moBigqoMieHp Mixk 00'ekTamMu Ta iX
rpa¢iuni crepeotumnu. [liarpama mociifnoBHocTi. [[oBiIOMIICHHS B liarpamMax MociiIOBHOCTI.
300paskeHHsI MOMEHTIB CTBOPEHHS 1 3HUIIEHHS 00'eKTiB. Po3rany:xeHHs i yMOBH X BUKOHAHHSI.

7.13. diarpama crauiB. JlolaBaHHs nepexo/y B aiarpami ctasis. [lepexo/u Tpirepis i
Hetpurepis. [oxil # ix cnenugikaiiist Ha AiarpaMax craHiB. MojiearoBaHHs MapajieIbHOT
noBeiHKHN 00'eKTiB y hopmi miarpam ctaniB. CkiageHui crad i miacrad. CkiaagHi nepexoan
i mceBnocTanu. Icropuuni cranu. CHHXpOHI3aIis apaieIbHUX ITiCTaHiB.

7.14. diarpama gisutbHocTi. JlogaBaHHs nepexoay B Aiarpami gisuibHocTi. Jopiku Ha



niarpami misueHOCTI. J{iarpamMa koMroHeHTiB. JlojaBaHHs BiTHOIIICHHS 3aJIC)KHOCTI Ha Jliarpamy
KOMITOHEHTIB. By3nu Ha miarpami posroprants. JlogaBaHHS 3'€THAHHS Ha AiarpamMi po3rOpPTaHHS.
7.15. O6'extH, ix iMeHa i rpadiuHe 300pakeHHs1. AKTUBHI i acuBHi 00'ekTH. MynbTH-
00’extH 1 ckimaneHi 00'ektr. I'padidne 300pakeHHS 3B'SI3KiB, HOCHIIAHHS TTOBIAOMIICHB, 1110
npuiAMaroThes, Mix 00'ekTamMu. Popmar i cHHTaKCcHC 3anucy NoBigoMiIeHs. CTepeoTuu
[IOB1IOMJIEHD.

7.16. IlatepHn 00'€eKTHO-OPiEHTOBAHOTO aHANI3Y 1 MPOEKTYBAHHS, X KJIacU(iKaIlis.

[Tarepuu npoektyBanHs B HoTawii Mo UML. [ToBHMIi cincok natepHiB npoekTyBanus GOF.
ITatepu Pacan, fioro mo3HadeHHs B HoTallii MoBu UML. ITarepn Crioctepirad. IlepeBipka
MOJIEIi 1 CTBOPEHHS KOMITOHEHTIB JyIs peajtizallii kiacis. BimoOpakeHHs K1aciB Ha KOMIIOHECHTH
1 BUOip MOBH IIPOTrpaMyBaHHSL.

7.17. llpobnemaTtrnka MEHEKMEHTY PO3POOKH POTrpaMHUX BHPOOiB. DyHKIIIT

CHiBpOOITHHKIB 1 poJii PO3pOOHUKIB POrPaMHKX MPOEKTIB. 3aBraHHA (OPMYBAaHHS KOJICKTHUBY
po3poOHUKiB. BrmuBs mmigupyrodoi rpyIu i figepa KOJIEeKTUBY MPOEKTY.

7.18. Teopii aisimbHOCTI. 3aBIaHHS JOTPUMaHHS OalaHCy MiXK YaCOM BHKOHAHHS,

00'eMOM POOIT i BUTPATOIO PECYPCIB NPU AOTPUMAHHI BUMOT JI0 SKOCTi. MeTo/10J10Ti4HI
cTparerii.

8. ba3u JaHuUX i 3HaHb Y KOMII'IOTEPU30BAHOMY yIIPABJIiHHI
Ta indopMaliiiHIX TEXHOIOTIAX

8.1. Micre i ponb b/l i B3 y cygacHuX KoM’ FOTEpHUX cUcTeMax KepyBaHHS. OCHOBHI

eranu ctBopenns b/l 1 B3. B3aemozis i po3moain npaiii KopucTyBada (€Kcrepra),
CHUCTEMOTEXHiKa i nporpamicra. KoHuenTyaibHi i TexHosoriudi ocoosnuBocTti b/ 1 3. YMoBu
3aCTOCYBaHHS.

8.2. Texnomnorist 1oOyBaHHsI JaHWUX, METOJIU BUSABJICHHS 3HaHb. KoprmopaTusHi iHpopma-
uiitHi cxoBuwa. OHroOris 0a3 3HAHB.

8.3. Mogenb cyTHIiCTh-3B'130K. O/IHO3HAYHI i OaraTo3HauHi acomianii Janux. OyHKIo-
HaJIbHI 3aJIKHOCTI. lepapxidyHa KOHIICIIIs, 11 mepeBary i HeoJiku. MepexHa KOHIISIITis.
Pensmitina konnentis. [Hpopmartiiiai giarpamm.

8.4. IIlpenmeTHi obnacTi s moOynoBu BJ1. CyTHICTh 1 MeTa aHAITI3Y PEIMETHUX
obnacreii. Etanu npoexryBanus bJ[. KonnenryansHuii, BHyTpIllIHIH 1 30BHINIHINA PiBHI MTOAaHHS
indopmartii B b/l ACY. Konnenryansai mogeni b/1. Bubip meroniB oprasnizarii 1oriqyao1
i ¢izuunoi crpyktyp BJI 1 crparerii inpopmaniitnoro nomyky B ACY.

8.5. Ctpykrypu nanux B ACY i ciocoOu ixHbporo noxanas. Meroau oprasizarii
soriyamx 1 pizuunux crpykryp nogauus bJI. [TocnimosHa opranizaiis. Crucku. barato3s’s3Hi
1 6araTonamnpasneHi cricku. Kitacudikaropu Ta koyBaHHs iH(pOpMaIii.

8.6. [Ipsima opranizaris. OpraHizamis 3 MOBHUMH 1 3aIIeMJICHIMH iHICKCaMH.
KEI-opranizarii. Opranizaitii 3a 3pa3koM OanaHcoBoro gepesa. OpraHizailis 3 iHBECTOPHUMHU
cnuckamu. lepapxiuHa opranizanis. MepexxHa opranizanis. Pensuiiina opranizarisi.

8.7. Icropuunwmii OrJIsiT apXITEKTYpH 0a3 JaHMX B I€EpApXiuHUX 10 PEIISAIIHHMX.

Iepapxiuna it MepexeBa apxiTeKkTypa. 3arajibHa XapaKTeprCTHKa HABIralliHHOTO MiJXOy.
CucTteMu Ha OCHOBI iHBEpTOBaHUX CNUCKiB. OCOONMMBOCTI aCOLIATUBHOIO MOIIYKY 32 JIOTIOMO-
rO0 IHBEPTOBAHUX CITHUCKIB.

8.8. Pensniiinmii migxiza. [lepBunHi Ta BipTyanbsHi BigHOCHHH. ONUC BipTyaJIbHUX
BigHOCHH. BuOip cTpykTypm 30epiranns nanux B ACY. KepyBaHHS cTpYKTyporo 30epiraHss
JaHuX 3 00Ky KopucTyBaya. 3anutu 1o bJI (mpocri # ckiangni). MeToan MiHiMi3allii 3araibHOTO
yacy 3anuTiB 1o b/l. CrannaptHi i HecTaHIapTHI 3BiTH, iX ocobnuBocTi. [Ipukiany 3BiTiB.
MoBu 0a3 JaHuX 1 3aIUTIB.

8.9. llopiBHsinbHu# anani3 pensniinux CYB/I. Apxitextypa. Komannu # ¢pyHkuii.



Hianorosi komauan. @aiinosi komanan. KoMaHIy BCTaHOBICHHS peXXKUMIB. [HIIT KOMaHIH.

8.10. Komanmu # dysKI1iT 00p0o0Ku OykBeHUX psamiB. @yHKIil 00podkn MacuBiB. DyHKIIIT
YTBOpeHHsI i 00poOKH BipTyanbHuX BigHOCHH. [lianorosi ¢pyHkuii. ApudmernyuHi QyHKii.
3B's130K mporpam i3 cepemoBuiieM CYB/I, i3 mporpamamu i iHmmMu MoBaMu. KoMITIIIAIIis
i inTepnperartis. OpraHizailis JUHAMIYHOTO MEPEKPUTTS IPOTPaM.

8.11. IlonsaTTs apxiTektypH "KiieHT-cepBep", posnoaineHi bJI. [arerposani cepenosumia
npoekTyBaHHA i excruryatanii b/l (mpuxman). [IpoextyBanns indopmariiitHOro 3abe3nedeHHs
ACY Ha 0CHOBI BUKOPUCTaHHSI JIOKAJIbHUX 1 po3MoAiieHnX 0a3 nanux. Opranizaiisi mpouecis
00poOKu 1HpOpMAaITii B aBTOMATH30BAaHNX OaHKAaX JTaHUX.

8.12. ba3u maHux y 3aranbHOJICpKaBHUX 1 KOPHOPAaTHUBHUX (BiAOMYNX) aBTOMaTH30BaHUX
KOMIT IOTEepHHX CUCTEMax i Mepekax, y TOMy Yucii [HTepHer.

8.13. Meroaun 3abe3nedeHHs BiporiIHOCTI i 3axucTy iHhopMarltii. 3agadi aHATIZY
Ta CHHTE3Y KOHTPOJIIO ¥ 3a0e3meueHHsl BiporiqHOCTI mpu o0poodui qanux B ACY. Monemi
Ta METOIY aHaJli3y i CHHTE3y CHCTEM 3aXHCTy AAHUX BiJl HECAHKIIOHOBAHOTO JOCTYILY.

8.14. Iloganns 3nans. CemantuyHi Mepexi. @peitmoBi Mmoaeni. Jloridai Moseni 3HaHb.
Cucremu JIOTIYHOTO BUBOY. TeXHOJIOTIT MPaBIonoAiOHOro JIOTIYHOTO BUBOTY. TexHoorii
IHAYKTHBHOTO BHBOY ¥ BUBOJY 33 aHAJIOTI€I0.

8.15. Inopmarriiini 3acodu HakoMYCHH A0CBiAy i amanTamii. CASE-TexHosorii.
Texnomorii aHamizy (kiracudikaiis, 1iarHOCTHUKA, POTHO3YBAHHS) HA OCHOBI JIOTIKO-
JIHTBICTUYHUX MOJIENIEH.

8.16. ba3ucHi 3aco0u MaHIMyJIIOBaHHSA pesAIiiHuMU JaHuMU. Pernsniiina anreopa Koana.
Anrebpa Jleiita i [lapena. Pensitiiini uncineHHs.

8.17. Enementu Teopii pessiniiHux 6a3 naHuX: QyHKIIOHATBHI 3aJIEKHOCTI 1 AEKOMIIO-
3utis 6e3 BTpat. [IpoekTyBaHHs pensuiiiHux 6a3 TaHUX Ha OCHOBI IPUHIIMIIIB HOpMaJTi3allii.
Hopmansna popma boiica-koana. bararoznadna 3aexHICTb 1 3aJI€KHICTh MPOEKIIii/3'€ THAHHS.
[T'sTa HOpManbHa pOpMa BiTHOIICHHS.

8.18. Cemantnuni mozeni nanux. Jliarpama cemanTrnaHOi Mojemi «CyTh-3B's130K».
ER-niarpamu. MoBa 00'ektHux oomexenb OCL. Tunu nanux, nqomyctumi B MoBi SQL i
SQL-opieHTOBaHUX 0a3ax qaHUX. 3aCO0M BU3HAYEHHS 0a30BUX TaOIHIL 1 0OMEXEHb IUTICHOCTI.

8.19. Oneparop SELECT. Opranizanis ciucky nocuianb Ha Tabiuni B po3aiai FROM.
[Mpeaukatu po3niny WHERE. Yrpynysanus # ymoBu po3ainy HAVING. ITopomxkysaHi i
croiydeHi Tabnuii. 3acobu GopMyITIOBaHHS aHATITUYHUX 1 peKypCUBHUX 3anuTiB. OHOBIICHHS
0a3u manux. Tabnwii, 10 TpeACcTaBIAIOTECS. Tpirepu.

8.20. Mexani3m aBTopu3alii goctymy 10 00'ektiB SQL. [onsrts inenTudikaropa
KOpHCTYyBaua, IMEeHi POJIi Ta MpUBLIeI0 AOCTymy. TpaH3akiii i OCHOBHI MOBHI 3ac00H, 10
BILIMBAIOTh HA MOBEIIHKY TpaH3aKiliid. 3aco0u yrpaBIiHHS MiAKIIOUSHHIM JI0 cepBepa 0a3
nanux. O0'exTHE po3mupeHHsIM MoBH SQL.

8.21. MexaHni3mu ynpaBiiHHS KypcopoM. Peaizarist 010KkyBaHb pSAAKiB, BAKOHAHHS
orepariii Hag HabopoM psiakiB. biiokoBa BuOipka qanux. ImeHoBaHi kypcopu. CepBieTH i
JSP-ctopinku. CepBepHi 3actocyBanHs B cepenosuii Delphi. CepBepni ASP-cTopinku.

8.22. Tonsarrst Data Mining. [TonsaTTs naHi, 00'eKT 1 aTpudyT, BUOipKa, 3aJexHa i
He3ajiekHa 3MinHa. Tunu mkan. Metoau i cranii Data Mining. 3aBaanns Data Mining.
Iadopmarnis i 3nanas. Kimacudikauis i kiacrepusanis. [lporHosysanns i Bizyamizauis. Chepu
3acrocyBanHs Data Mining.

8.23. IIpouec Data Mining. [TouaTkoBi erarmu. Ouunienns ganux. [loOymnosa i Buko-
pucranns mojeni. OpranizamniiiHi i mochki ynHHUKY B Data Mining. Crangaptu Data Mining.
Punok inctpymentiB Data Mining.

8.24. Meroau KiacTepHOro aHaiizy. lepapxiuni metoau. IteparuBHi metonu. 3aBnaHHs
MOIIYKY acoliaTUBHUX MpaBuil. Anroput™M Apriori. CriocoOu Bi3yalbHOIO MPEACTaBICHHS
naHux. Meronu Bisyamizauii. [Hpopmaniiini cucremu CIIIIP, ix Tunm i komnonenTH. OCHOBHI



imei OLAP-Texnomnorii. Apxitekrypa OLAP-cepBepiB.
9. CucreMHO-MeTO10/I0Ti4YHi OCHOBU CTBOpPeHHsI iH(popMailiHuX TeXHOIOTIiH

9.1. OcHOBHI MOHATTS Teopii ckiIagHux cucteM. Crucrtema Ta il OCHOBHI BIaCTHBOCTI.
Omneparopu niepexoiB i BuxoiB. Junamiuni cuctemu. CtaTuyHi cucreMu. MatemaTuyHi
MOJIEJ OMUCY AMHAMIYHHX 1 CTaTUIHUX cucTeM. CHCTEMHUH MiXi/ i 0COOIMBOCTI CTPYKTY-
pu3aii JOCHIiIKyBaHUX TPOOIeM.

9.2. OcHOBHI MOHATTS TE€OpPii aBTOMAaTHIHOTO KepyBaHHS. CTpyKTypa: THIH i OCHOBHI
¢yHKUioHanbHI eneMeHTH. JIiHiIHHI cucTeMu, HEelliHiiHI CUCTEeMH, AUCKPETHI CUCTEMHU.
ApantuBHi iHpopManiiiHi cuctemu. [HTerposani iHdopmaiiHi cucTeMH.

9.3. ABromarm3oBaHi cucremu kepyBanHs (ACY) sk ckianHi cucteMud. CUCTEeMHUH
miaxia npu npoektyBaHHi iHGopmaniiaux Texuounorii (IT). Pons moacekoro dakropa B iHdop-
MalifHuX cUCTEMaX.

9.4. IlonsaTTs opranizariii i oprafizamiianx cucteM. HeoOXimHICTs KepyBaHHS OpraHiza-
ui€ro B iiomy. PiBHI KepyBaHHS Ta THITH KepPiBHUKIB.

9.5. CtpykTypa oprasizamiiiaux cucreM. Mera opraHizarii Ta MeTa ImiJIpo3/IiTiB.

[MousaTTa QyHKIIOHATBHOI JisSUTLHOCTI OpraHi3aliiHuX CUCTEM 1 1i CTPYKTYpHHUX OAMHUIIb.
Curyarist IpUIHHATTS PillleHb 1 CITOCOOH X OTuUCY.

9.6. Metonuka oOcTexkeHHS 00'ekTa KOMI'ToTepyr3alii. MeToan aHali3y Matepialis
o0cTexeHHs Ipu TUTIOBOMY TTpoekTyBaHHI ACY. Metonu aBTomMaTu3alii mporecis aHamizy
MaTepianiB 00CTeKEHHS.

9.7. OCHOBHI MTOJIOKEHHST METOJIOJIOT1] MPOEKTYBaHHs iHpopmaniiinux cucreM. Ckian i
3MICT OCHOBHHX CTa/lili TpoeKkTyBaHHs iHQopManiiHux cucteM. Ctais GOopMyBaHHS TEXHIKO-
eKOHOMIYHOTO 00TpyHTYBaHHs. CTalis CTBOPEHHS TEXHIYHOTO 3aBJIaHHS i €CKi3HOTO
npoekTyBaHHs. CTafisi TEXHOPOOOYOTo MPOEKTYBAHHSI, JOCIIIKEHHS Ta TPOMHCIOBO]
eKCIDTyaTarlii.

9.8. OcHoBHI MOHATTS eeKTUBHOCTI cucteM. Kpurepii edextrBHOCTI. PHHKOBa i7€0I10-

Tist B po3po0iii iHpopMaIiiiHuX cucTeM.

9.9. ABTOMaTH30BaHI CUCTEMH TEXHIYHOI T1arHOCTHKH, TeoiH(opMaIliiHi cHcTeMHU.
[adopmarniiini cucremu A1 EKOHOMIYHOTO MOHITOPHHTY Ta KOMIT FOTEPHUX ACTIEKTIB
EJIeKTPOHHOTO Oi3HeCy.

9.10. Cucremu ynpaBiiHHA €KOHOMIYHOIO AiSIbHICTIO MiAIPHUEMCTB, KOPIIOpaLii.
lany3esi i perioHanbHi cucTeMu ynpasmiaas. Lini i 3a1a4i ctBopeHHs iHpopMalliitHo-
aHAJIITUYHUX LEHTPIB IEepKaBHUX OpPraHiB Blagu Ta Kopropauii. [locranoBka 3aBnanp
KepyBaHHS €KOHOMIYHMM PO3BUTKOM JiepxaBu. Cucrema nineid. @akropu i Makpomoeni
PO3BUTKY HapOIHOIO rocrofapcTBa. MeTonu nporpaMHO-LiIbOBOIO MIaHyBaHHA. OCHOBHI
NPUHIMIIY IPOEKTYBaHHs OpraHizaliiHux cucreM. OcoOJIMBOCTI iepapXiyHUX OpraHizaiiiHux
cucteM. CucTeMHe KepyBaHHs oprasizaifieto. [TuTaHHs MOroKeHOCTI PillieHb B OpraHi3aiitHux
cucTeMax.

9.11. Ilpobnemu iHTENEKTYyaI3a1li] iHQOopManiiHIX cucTeM. [HpopmalliiiHi TeXHOOTiT B
opranizaniitaux cucremax. CHCTEMHU TIATPUMKH NPUUHATTS PIillICHb B OpPraHi3amiiHIX CUCTe-
Max. MeToau 6araToKpUTepiaabHOI i CUCTEMHOI ONTHMI3aIlii IK METOIOJIOT Sl ITOTOKEHIX
pileHsb B iHpOpMAIIHHUX cUCTEMaX.

9.12. EneMeHTH IITYYHOrO iHTEJEKTY B CUCTEMax PO3Mi3HaBaHHS HEYITKUX 00pa3iB i
MiATPUMKH NPUHHATTS pillieHb. AANTHBHI CHCTEMH YIPABIIHHS.

9.13. TenaeHmii cydacHoOl MPaKTHUYHOI IHTEIEKTYaIi30BaHOT po00TOTeXHIKH. BioHIYHUI
niaxia y poboroTexHini. [HTeNnexTyanbHi TeXHOIOTi] 010HIKM AT 38124 pO3IINUPEHHs QyHKIIH
Jr0JIeH 3 0OMEKEHUMH MOKITHMBOCTSIMH.

9.14. lWtyynnii intenekt (LLI) # inTenekryansaa cucrema. CUcTeMH 1 MOJET pe-



CTaBJICHHS 3HaHb ((hpehMHU, YNCTICHHS IPEIUKATIB, CCMAHTHIHI MEPEKi, HEUITKI MHOKIHH ).
9.15. Meroau mormyky pimens y npoctopi ctaiB (mporeaypa BACKTRACK),

ITOPUTMH €BPUCTUYHOTO MOIIYKY, aJITOPUTM MiHIMaKca, alrOPUTM HaWIIBUIIOTO CITYCKY,
NTOPUTM OIIHHUX (YHKIIHA, anropuT™ mrpadHuX HYHKIIH, anbda-0eTa- mporeaypa, monryk
pillleHb HAa OCHOBI YMCIICHHS PEAUKATIB, METOJ] PE30JIOLii, TOUIYK PillIeHb Y MPOAYKIIHHUX
CUCTEMAX).

9.16. 3agada po3mizHaBaHHs 00pa3iB 1 iX TumH. Po3mizHaBaHHsS 300pa’keHb (TTPHU3HAKOBHIA
METOJ), PO3Mi3HABaHHS 32 MeTOJ0M aHayorii. [Ipupoana moa EOM. EkcrieptHa cuctema.
9.17. PoOOTOTEXHIYHI CHCTEMH 3 €JIeMEHTaMH IITYyYHOTO iHTeNeKkTy. HoBe mokomiHHs
TEXHOJIOTIYHOTO YCTaTKyBaHHs. [HTeIeKTyanpHa cucTeMa yrpasiliHHs pOOOTOM-BEPCTATOM.

10. MojeJii Ta MeTOAM NPUHITHATTSA pillleHb

10.1. IIpupoa mporiecy MPUHHATTS pillleHb i KepyBaHHSA. MOXKINBICTh YIIPABIiHHS
PEATBHOO CKIIAIHO0 CUCTEMOIO 3 TIOTIISAy CUCTEMHOTO aHamizy. Kputepii kepoBaHoCTi
cucremoro. Poib mmoncekoro ¢akropa B mpoliecax ynpasiints. [IpoGiemu ynpasmiHHS
CKJIaJHOIO CHCTEMOIO B PEKUMI PeabHOTO 4acy.

10.2. Buau pimeHs B opranizaniifaux cucremax. OCHOBHI etanu (OpMyBaHHS PillICHb.
Ix ocHoBHi 3aBanHs. DakTOPH, 110 BILTMBAIOTH HA MPOLIEC MPUHHATTS YIPABIiHCHKHX PillleHb.
10.3. Meroau 6e3yMoBHOI MiHIMi3amii (METOA HAUIIBUAIIIOTO CITYCKY, METOJI CIIOJY-
YeHuX rpanientiB). Meron HeroroHa.
10.4. JliniiiHe mporpaMyBaHHs Ta TeopeMa MoABIHHOCTI. CHUMITIeKC-MeTol. AHAI3
YyTIUBOCTI B JiHiliHOMY miporpamyBanHi (JIIT). lekoMno3uiiiiini MeToan pillieHHs 3aBIaHb
JHIHHOTO MporpaMyBaHHs BeJIHKOi po3MipHocTi. TpancropTai 3aBnanns JII1. Meron
eJIIINCOiaiB.

10.5. Heniniline nporpamyBanus. @ynkuis Jlarpanxa. YMoBu peryisipHocTi. Teopema
Kyna — Takkepa mpo cimnoBy Touky ¢yHKIiil Jlarpamka. YucensHi MeToan: METOT mTpadhHUX
(bYHKIIIH, METOZ MOYKIIMBUX HAINPSIMKIB, METOJI CHIOYYEHOTO IPajlieHTa, METOJI POCKIIii
rpaji€eHTa, METOJ JliHeapHu3allii, MeTOIM BUTIAJIKOBOTO TOIIIYKY.

10.6. Knacudixariis 3aBgaHb AUCKPETHOI ONTUMI3aIii. AITOPUTMH PillIeHHS OyIIeBUX
3aBJIaHb JIIHIHHOTO MpOorpaMyBaHHs. MeToJI raiy3ei 1 rpaHullb. AJTOPUTMH PIllICHHS IiJIO-
YHCEIbHUX 3aBJaHb JiHIHHOTO MPOrpaMyBaHHs. AJITOPUTMH PillIEHHS TUCKPETHO-cenapaleb-
HUX 3aBJIaHb. ANITOPUTMH TIOCITiIOBHOT'O aHAIIi3y BapiaHTIB y AUCKPETHIN ONMTHUMI3aIlii.
10.7. lunamiune nporpamyBanHs. [Ipuniun ontuMaibHocTi bennmana. [Tomonanus
MPOOJIEM BEIIUKOI PO3MIPHOCTI.

10.8. MarpuuHi irpu. TeopeMu mpo MiHIMaKC i ciJyIOBY TOUKY. PillleHHS MPsIMOKYTHUX
irop 1 3B'sI30K i3 3aBJaHHIMH JiHiitHOTO TiporpamyBaHHs. Irpu N oci6. PiBHOMipHicTs O Hemry.
[lapero-onTuManbHi pO3B’SI3KH.
10.9. ExcriepTHi METO/IM B CHCTEMHOMY aHasli3. EkcriepTH Ta piBeHb HEBU3HAYEHOCTI
[ligroroBka excneptusu. Bindip ekcriepTiB. AHali3 y3ro/PKEHHsI BiIOBiAeH €KCIIEPTiB.
[IpoGieMu migBHILIEHHS BIPOTITHOCTI €KCIEPTHUX OLIHOK.

10.10. ®opmyBaHHSs anbTepHATHBHUX PIllICHb 1 CHCTEMH KpUTepiiB. MeTox aepes 1inein
1 fioro kputHka. [lepexiz Bix 1ineit go 3aco6iB. Meron Jlendi i [Tarrepn. Merox mopdo-
JIOTIYHOT'O aHAi3y.
10.11. Meton GaraTokpuTepialbHOI OLIIHKK albTepHAaTUB. Teopis kKopucHocTi. Bunu
OLIHOK 1 IIKAJI.
10.12. BaraTokpurepianbHa ONTAMI3AIS MOJIeNel TMHAMIYHAX 00’ €KTIB 3 TOUKH 30py
CHUCTEMHOTO0 migxony. IIpuiiHATTS mpocToro i cknagHoro pimeHHs. Bubip pimeHs 3a ogHie0
BiacTUBICTIO. [TOpiBHSHHS aNbTEpHATHB 3a O€3MU4r0 KpUTepiiB. JIF0IMHO-MAaIIMHHI MPOLIEAYpU
MOITYKY €UHOTO piteHHs. CHCTEMHA ONTUMI3aIlis.



10.13. Moneni npuiHSITTS pillicHs Y HEYITKOMY cepenoBuIti. HediTka cutyariiiiHa cucre-
Ma KepyBaHHA. HelipoMeperkeBi airopuT™H B 3a/1adaxX MPOTHO3YBAHHS i ONTUMI3aIlii CKIIaTHUX
cucTeM y cucteMHoMy miaxoni. LTy4yni HelpoHHI Mepexi i ONTHMi3allisl eKCITyaTallii CKIaj-
HUX CHUCTEM.

11. OcHoBu iHOpManiiiHOl 0e3mexkn

11.1. Ionsarrs inpopmariiitnoi 6e3neku (IB) ta i cknanoi. O0'€eKTHO-OPiEHTOBAHUMN

migxig st 1B, HaiGimem mommpeHi 3arpo3u. 3akoHoaaBunii piBeHb Ib. CTaHmapTH i crienu-
¢ikanii B obmnacti Ib. AnminictpatuBauii piBeHs 1b. Ynpasninus pusukamu. [Ipouexypuuii
piens Ib.

11.2. IIporpamuo-texHiuni 3axoau 1b. Inentudikamnis i ayreHTrdikaris, ynpapiiHasL

noctynoM. [IpoTokomoBanHsl, ayauT i kpunrorpadiuni Metoau 3axucty. EkpanyBanHs i aHami3
3aXHILEHOCTI.

11.3. 3acobu miATPUMKH BUCOKOI JOCTYITHOCTI: 3a0e3neueHHs BiIMOBOCTIMKOCTI (HEH-
Tpaji3alis BiIMOB, )KUBYYiCTh) i 3a0e31e4eHHs 0€3MeYHOro Ta MBUAKOTO BiIHOBJICHHS TiCIs
BimMOB (00cyroByBaHicTh). TyHemOBaHHS i yIpaBIiliHHS.

11.4 ATtaku, Bpa3JIUBOCTI, MOJITHKA OE3MIEKU, MEXaHI3MH 1 CepBicH OE3MeKH.
Knacudikaris atak. AITOpuTMH CUMETpUYHOTO MM (pyBaHHS, KIIOY MHUppyBaHHs, plaintext,
ciphertext. CTiiiKiCTh anTopuTMy. AITOPUTMH CUMETPUIHOTO M pyBaHHs. Mepexa Deiim-
tenst. Kpunroananis. JlinidHMIA 1 tudepeHiadbHui KpUNTOAHATI3.

11.5 Kpunrorpadis 3 Bigkputum karodem. [IudpyBanns, ctBopeHHs i mepeBipka nudpo-
BOTO MiAnucy, ooMiH kmoda. Anroputmu RSA 1 [liddi-xemnmana. Xom-¢yHkuii i ayTeHTH)i-
Kallist moBigomiieHb. [Ipocti xam-pyHKii i cunpHa xom-¢pyHkis MDS. CunbHi Xam-QyHKIii
SHA-1, SHA-2 iT'OCT 3411. Anroputm HMAC.

11.6. Hudpori mignucu. [Ipsamuii i apOGiTpaskHuil HUPPOBHH MiIHC, CTaHAAPTH HU(PO-
Boro miamucy ['OCT 3410 i DSS. Kpunrorpadist 3 BAKOPHCTaHHSM ENINTHIHAX KPUBUX.
3aB/aHHS AUCKPETHOTO JIOTapu(MYyBaHHS Ha eTINTHYHIN KpuBii. Onuc aHauora alropuTMy
Hipdi-xemmaHa Ha eTINTUYHUX KPUBUX, AITOPUTMY HU(GPOBOTO MiIMUCY HA eMNTUIHNX
KPHUBHX 1 aNropuTMy mupyBaHHS 3 BIAKPUTUM KIIIOUEM OTPHMYBaya Ha eiNTHYHUX KPUBHX.
11.7. AnroputMu 0OMiHY KITIOYIB 1 mpoTokosu ayreHTHDikalii. [HppacTpykTypa
BIJIKPUTOTO KJIF04a: cepTU(IKAT BIIKPUTOTO KITFOYA, 110 3acBimuye (cepTudikariitamii) eHTp,
KiHLEBUH y4acHUK, peecTpaniitauii nentp, CRL, nomituka ceprudikaty, perinaMeHT cepTudi-
KallifHOT MPaKTHKH, TIepeBipstoda CTOpOHa, peno3uTopiid. Apxitekrypa PKI.

11.8. Karanor LDAP. [Tonsitts aepesa katanory, DN, cxemu, 3ammcy, aTpuOyTy 3aIucy,
kiacy 00'exty. Onepartii npotokony LDAP.

11.9. TIoHATTS! KPUTUYHOTO 1 HEKPUTHYHOTO po3inperb. CTaHAApTHI PO3LIUPEHHS:
BUKOPHCTaHHS KJIF0Ya, allbTEPHATHUBHI iIMEHa Cy0'eKTa i 1[0 BUITyCKa€e, OOMEXKEHHS iMeHi
cy0'ekTa i 0 BUIyCKae, MOJIITHKA cepTUdiKaTy, Touka po3moBcromxkenHss CRL.

11.10. Ipodins CRL apyroi Bepcii ta po3mupenas CRL. [Tonsrrs obnacti CRL,
noeHoro CRL, nensta CRL. [IpoGiiemu Oe3nekwu, nos's3axi 3 ceprudikaramu i CRL. IIpoTokonu
PKI ynpagsninnas ceprudikarom. Oneparii ynpasniaas PKI.

11.11. be3neka MepexeBoi B3aemoii. AyrenTudikauiiinuii cepsic Kerberos. [IpoTokoin
Kerberos. [Tpotokon TLS/SSL. ITporokon 3anucy i nmpotokon Pykoctuckanus. [loHsATTs
"CraH 3'enHaHHA".

11.12. I[Iporokoa BigganeHoro 6e3neunoro sxoay SSH. I[MoHsTTs kit04a xocTa.

AJNTOPUTM TPAHCIIOPTHOTO PiBHS, CIIOCIO ayTeHTU]IKAIIT cepBepa i OOUMCIICHHS CEKPETY, 10
PO3LIAETHCS.

11.13. Apxitektypa cimeiicTa mpoTokoie IPsec. besneuni Acoriamii. YnpasiiHHs

KkitoueM — pyuHe i aBromaruune (Internet Key Exchange — IKE). Anropurmu, mo



BUKOPHCTOBYIOTBCS [T ayTeHTH(IKaIl 1 mndpyBanHsa. besneuna Acomiaiis Internet i
IIpotoxon Ynpasniaas Kiroaem (ISAKMP).

12. IIporpecusHi ingopmaniiini TexnoJiorii

12.1. Tlonsrts indopmaniiinoi TexHoiorii. CTaH, mpodaeMH PO3BUTKY Ta BUKOPUCTAHHS
iHpopMariitnux TexHoorii. [IpeameTrHa obmacts iHGopmaTuku. CortiaabHi acieKTH iHbopMa-
TH3alli] CyCHiIbCTBA.
12.2. Metoau cropiJHEHOCTI pO3Mi3HaBaHH i PO3yMiHHS MOBU. MeTou i 3acobn
ABTOMATHYHOTO JO0OYBaHHS iH(pOpMaLlii 3 TEKCTiB IPUPOTHOIO MOBOIO. MeTonu i 3aco0u aBTo-
MaTHYHOTO CUHTE3Y MOBJICHHS .
12.3. Metoau i 3aco0u po3mi3HaBaHHS 00pa3iB. MeToau i 3aco0n po3miZHaBaHHI
Ta CUHTE3Y 300pakeHsb. CUCTeMU i 3acO0M BipTyaabHOI PeaIbHOCTI.
12.4. ExcneptHi cucremu. OCHOBHI IPUHIAITY TOOYTOBH €KCIIEPTHUX crcTeM. MoOBH
JIOTIYHOTO TporpamyBaHHs. [HxeHepis 3Hawb. [Ipundanns, moganHs i GopMyBaHHS 3HAHb.
OpraHni3allis IpoIeciB KepyBaHHS Ta MPUHHATTS PillleHb HA OCHOBI JIOT1KO-TIHTBICTUYHUX
Moenei. EkcriepTHi crucTeMu B 3aBIaHHSX IJIAaHYBAaHHS W YIIPaBITiHHS.
12.5. 3apayi Ta pysHkuii cucrem miaTpuMku npuidHATTs pitiens (CIIIP). bazosi
¢ynkmionansHi macucremu CIIIP i ix 3apmanns. Posmonineni cucteMu MiaTPUMKA TPAXHSATTS
pillieHb y KOPIIOPAaTUBHUX CHCTEMaX.
12.6. TexHoorii AUCTAHIIIHOTO HABYAHHS 3 BUKOPUCTAHHSIM II00ATBHUX TEICKOMY-
HikamiiHuX Mepex. [Lmocy 1 MiHyCH TUCTaHIIHHOTO HaBYaHHS. ACOLIaTHBHI TEXHOJIOTIT po3-
nizHaBaHHs 00pa3iB. Helipomepeskesi TexHomorii 30epiranns. O6poOka gaHuX i reHeparis
HOBHUX 3HaHb.
12.7. IndopmariifHi TEXHOIOTIT €MOXH TI100ai3allii eKOHOMIKA B PHHKOBHX YMOBAX.
TexHomnorii inpopmaniitaux BiliH. [HPopManiiiHi TexHOIOTIT O10HIKH Yy po3Biawi i iHpOp-
MaIifHOMY TEpPOPH3Mi.
12.8. TexniuHi 3acobu 3axucTy JaHux. bioMeTpuyHi TeXHOJOTIi ayTeHTH(iKaIil 0COOH.
Indopmarniitai TeXHOIOTIi TeHHOT 1HXeHepii.

12.9. IadopmariifHi TeXHOIOTIT A1 pOOOTH 3 MPUPOTHUMHU MOBAMHU Ta MOBJICHHSIM.

13. InTeneKTya/IbHA BJIACHICTH

13.1. InTenekTyanbHa BiacHicTh. [IpaBo iHTeNeKTyanbpHOI BIacHOCTi. BHHATKOBI NpaBa.
MaiinoBi i ocobucTti HemaiiHOBI paBa. Cy0'eKTH i 00'€KTH aBTOPCHKOTO IpaBa Ta Ipasa
MIPOMHCIIOBOT BJIACHOCTI.

13.2. Cy0'exT 1 00'€KT aBTOPCHKOI'O TpaBa Ta CyMIKHHX IIpaB, KPUTEPii IpaBoBOi

OXOpOHH. XapaKTepUCTUKA KOMIT'TOTEPHOT MPOrpamMH SIK 00'€KTy aBTOPCHKOTI'o npasa. IcTopis 1
cydacHe npu3HadeHHs 3HaKy ©. ABTopchke MmpaBo i [nteprHeT. CriaIkoEMCTBO aBTOPCHKHX IPaB.
13.3. Cymixni npaBa. Cy0'exTH i 00'€KTH CyMI>KHUX TIpaB. Y MOBU BHU3HAHHS MPaB

Cy0'eKTiB CyMIXKHUX TpaB. BUHATKOBI 1paBa Ha 00'€KTH CYMIKHUX TPaB.

13.4. Tlopsinok mepenadi npas. OOCAT i yMOBH Tiepeiadi CyMiXHHX MTPpaB. ABTOPCHKUI

JIOTOBIp, YMOBH i 0OMeKeHHs. ABTOPCHKHI 10roBip 3amoBieHHs. CyyacHi "ninensiiHi yroan"
y ctepi [13. KonekTHBHE ynpaBiiHHS MalHOBUMH IPaBaMu. 3aXKUCT aBTOPCHKUX 1 CYyMIiXk-

HUX TIpaB.

13.5. Komm'torepHa nporpama (mporpama aiast EOM) — HOHATTS Ta TPaBOBUH PEXKUM.
Knacudikaris mporpam. OcoO6auBOCTI MpaBoBoro peskumy. [lopsnok nepepadi mpas, JieH3ii,
"oOropTkoBa tineH3is".

13.6. Ilepenada mpaB Ha mporpaMHe 3a0€3MMEeUCHHS 32 aBTOPCHKUM OTOBOpOM. [Ipogaxk
€K3eMIUIIPIB IPOrpaMHOro 3ade3nedeHHs. SKicTb npoaykTy, npaBoBui acnekT. Jlinensii Ha I13.



ITakeTHe mineH3yBaHHS.

13.7. Komn'torepre mipatcTBo. [1aTeHT — moHATTS, npu3HadeHHsI. O0'€KTH MaTEHTHOTO

npasa (BUHaXij, KOPUCHA MOZEIb, POMUCIIOBHI 3pa30k). [lopyiieHHs npaB naTeHTOBIACHUKA.
13.8. [lepenada npas i JTineH31HHAN TOTOBIp Ha maTeHT. HemilcHICTh maTeHTy, 3amnepe-
YyBaHHs NaTeHTy. JlocTpoKOBe MpUNMHEHHS Aii MAaTEHTY.

13.9. ®ipmoBe HaiiMeHyBaHHs. ToBapHUi 3HAK 1 3HAK 0OCITYTOBYBaHHS, IX BUAH.
3aranpHOBIIOMUN TOBapHHI 3HAK. BUKOpHCTaHHS TOBApPHOTO 3HAKY (3HAKY OOCITyrOBYBaHH)

1 HaliMEeHyBaHHS Micl OXOMKEHHS ToBapy. [[paBoBHii aclieKT BUKOPUCTaHHS TOBAPHOTO 3HAKY
B JOMIHYIOUOMY iMeHi.

13.10. Tononorist iHTErpaIbHOI MiKPOCXEMH — MOHATTS, IPABOBUI PEKUM, BUHSITKOBA Ta
HEBHHATKOBA JIIIEH3i1, MOpYyLICHHS MpaB MpaBoBiacHuKa. KoMmepuiliHa TaeMHUIISL. 3aKOHHI
CIroco0r OTpUMaHHS KOMEPITiHHOT TaeMHMIII. PeXuM KoMepITiitHOl TaEMHUIII.
13.11.Enextponnunii unpoBuii TiAMUC — MOHATTS, TPaBOBUN pexkuM. [lisuibHICTD
3acBimuyrouoro neHtpy. [lopsmox suxopuctannsa ELIIIL. 3acrocyBanus ELIII y cymoBomy
TIPOIIECi.

13.12. Indopmariitina 6e3neka. [Hdopmartirina 30pos. [Ipuniunu 3a0e3neyeHHs
iHdopmartiiinoi 6e3nexu. 3arpo3u iHpopmaniriHiit 6e3meni. HamionanbHi inTepecu. [epxxaBauit
"KOHTpOIB" 3a rpoMaasiHamu. [HTepHeT-KOHTpOIE — COPM, "cookie". Kondinenuilina
indopmartis. [lepconanpri naHi.
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