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1. ICTOPISA PO3BUTKY KOMITOTEPHUX CUCTEM, MEPEX TA IX KOMMNOHEHTIB
1.1 ETanu possutky 3acobis 064ncnioBanbHOI, KEPYIOYOI Ta BUMIpPIOBAnNbHOI TEXHIKK Ta
IX koMnoHeHTiB. Knacudikauis Onixa.

1.2 Lnchposi Ta aHanorosi KoMM'IOTEPHI CUCTEMW: OCHOBHI npuHuunu nobynosu Ta
oprarisauii obuucnioBanbHoro npouecy.

1.3 Knacudpikauis  komn'ioTepis 33 pisHUMKM  O3HaKamu. Tabnuus napamertpis
obuncnioBanbHux cuctem TOP-500.

1.4 PO3BMTOK iHTErpanbHUX TEXHOMOTIA, 3aKOH Mypa Ta chisuyHi obMexeHHs pO3BUTKY
KPEeMHIEBUX TEXHONOTIN.

1.5 HoBi TexHonorii CTBOpeHHS KOMMOHEHTIB Ta CTPYKTYp KOMM'IOTEPIB (ONTUYHMX,
KpiOENEeKTPOHHUX, GioKOMM'I0TepiB, KBAHTOBUX komn'loTepie). 3akoHu Mpowa, AMaana.
1.6 noBankHi TexHonorii, Wo macwrabyloTs Moaeni komn'totuHry: 1) Cyber-Physical
Systems. 2) Internet of Things and Everything. 3) Veb-, Cloud-, Mobile-, Service-,
Network-, Automotive-, Big Data-, and Quantum- computing. 4) Smart Objects and
Infrastructure: Enterprise, University, City, and Government.

1.7 TpopuBHi cucTemo-yTBOpIOBankHi AM3panTopHi Hanpamu: 1) TexHonoris mobinizauii
pecypcie niogei Ans po3pobku anapaTtHoro 3abesneyeHHs — Crowd-sourcing/open-
sourcing of hardware development; 2) TexHonoris HaByaHHs Massive Open Online
Course (MOOC); 3) BupTyanuHi/ansTepHaTUBHI BanioTH (Bitcoin); 4) TexHonoris
BUKOPWUCTAHHA rajeTiB Ans 3fiicHeHHA nnaTexiB (Smartphone for payment); 5)
XmapHi o6uncnenns (Cloud computing); 6) PoboToTexHika (Robots as source of labor);
7) BukopuCTaHHs eHeproHesanexHoi nam'sTi ans 3abeaneyeHHs AOCTYNHOCTI Ta
NOpTaTUBHOCTI (NepeHeceHHs) paHux (Nonvolatile memory influencing big data
accessibility and portability); 8) KsaHTOBi He paeTepmiHOBaHi oBuYMCnEHHS
(Quantum/nondeterministic computing); 9) 3D gpyk (3D printing); 10) «3enei»
obuncnenns (Green computing); 11) Hosi iHTepdeiicu kopucTyBaya (New user
interfaces —Siri, Kinect).

2. MATEMATUYHI, APUOMETUYHI TA NOrYHI OCHOBU OBUYUCIIIOBAINBLHOI
TEXHIKWA

2.1 AnropuTmiyHa yHisepcaneHicTe komn'ioTepis. Mawwuna TeiopiHra. OcHosu anre6pu
noriku. Cnocobu nogaHHA cuUCTEM NOMYHUX YHKLIA, MeToau iX  MiHiMi3auii.
®yHKUiOHaNbHa NOBHOTA CUCTEM MOriYHWUX (OyHKLUiA. AHani3 Ta CUHTE3 KOMBGIHaLiINHUX
CXEM.

2.2 AGCTpaKkTHWiA aBTOMaT. AHani3 | CUHTE3 CKiHYeHHWX asTomartie. MiHimiauis
abcTpakTHMX aBTOMATIB.

2.3 MopaHHa  iHcopmauii B  komm'loTepax. Cuctemu  yucneHHsi. Cnocobu
npeacTaBneHHsa faHux. NoaaHHa gecaTkoBux Yucen Ta GykeeHol iHgopmallii.

2.4 OpraHiszalifs BWKOHaHHA apuMETUHHUX Ta §OoriYHUMX onepauin i cnocobu ix
NPUCKOPEHHS.

3. APXITEKTYPA KOMITHOTEPHUX CUCTEM TA TMNPUHUUNK OBPOBKMU
IHOOPMALUII

3.1 ApxiTektypa i CTpyKTypu KOMM'IOTEpiB, BapiaHTW IX apXiTEKTYpHO-CTPYKTYPHOI
opraHisauii. AnapaTHi Ta nporpamHi nnatcopmMy KOMN'KOTEPIB, iX NpUKnaau.

3.2 XapaKTepucTukm KOMM'loTepiB (MPOAYKTUBHICTb, HAZIRHICTb, AOCTOBIPHICTL 06PO6KM
iIHcbopmauii, cnocobw npepcTaBneHHA iHdopMauil, EMHICTb OnepaTuBHOro Ta
NOCTIMHOrO 3anam'aToBYBaNbHOro NPUCTPOLD).

3.3 Kew-nam’satb, VLIW — TexHonorii, 3acTocyBaHHsi BHYTPILLHbOT MOBW BUCOKOTO PIBHS.
3.4 I[HTEHCMBHI Ta EeKCTEHCUBHI CTPYKTYpU KOMM'IOTEPHMX cuctem (mogenb HoH-
Henmana-flebenesa, komMn'loTepu 3 30CEPEKEHUMUM Ta  PO30CEPEKEHUMM
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anapatHumu 3acobamv, komn'loTEPM 3 NPOrPaMOBHOK CTPYKTYpOIO, apxiTekTypa
«npouecop B Nam'siTi»).

3.5 ®opMyBaHHS, BUNyYeHHS, NPEACTaBNEHHS Ta ONpauloBaHHs 3HaHb B KOMN'IOTEPHUX
cuctemax. Cnocobu kepyBaHHA 3HAHHAMM. Komn'totepu ans pobotu 3 anreGpamu
CKNafHUX CTPYKTYp A@HMX, NekcukorpagivHi CUCTEMU, TEKCT-NPOLIECIHT.

3.6 HeitpoHHi Mepexi. ApxiTekTypHi ocobnusocTi Ta chyHKUiOHanNbHI MOXNMBOCTI.
3.7 KBaHToBi obuncneHHs (Quantum computing).
3.8 XmapHi obumncnenns (Cloud computing).

4. KOMITKOTEPHI CUICTEMU

4.1 PisHOBMAM KOMN'IOTEPHUX CUCTEM Ta KOMMMEKCIB. Knacudikauii ®nina, EpnaHrepa,
LLopa.

4.2 baratomawwHHi Ta GaratonpouecopHi cuctemu. OcoBnUBOCTI nobynoeu Ta
BUKOPUCTAHHSA.

4 3 MNpobneMHo-OpieHTOBaHI CUCTEMU: OPIEHTOBAHI Ha 3HAHHA, MATPUYHI, acouiaTUBHI
cucTemMuU.

4.4 [eorpahiiHO  PO3NOAINEHI CUCTEMU: NPU3HAYEHHA Ta NPUHLMNK opraHisauii.
Metakomn'totepu Ta GRID — cuctemun, apxiTeKTypHO-CTPyKTYpHa oOpraHisauis Ta
0COoBNMBOCTI 3aCTOCYBaHHS.

4.5 Cuctemn 3 pekoHirypoBaHo CTPyKTypow. MpuHUMNKM opraHisauii, oco6nmeocTi
NPOEKTYBAHHA Ta 3aCTOCYBaHHS.

5. KOMIM'KOTEPHI MEPEXI

5.1 ETanoHHa Mopgene B3aemofii Bigkputux cuctem (EMBBC). CemwupisHesa
apxiTekTypa. ®yHKLUii piBHiB Ta ix B3aemogia. Mocnyru, npotokonu, iHTepdencu.

5.2 ®i3nyHi cepefoBulla nepeaaBaHHA AaHUX Ta 1X MOPIBHAMBHI XapaKTepuCTUKK.
Teopema LUeHHOHa npO B33EMO3B'A30K CMYrM MNPOMYCKAHHA Ta  MPOMYCKHOI
CNPOMOXHOCTI KaHany.

5.3 TexHonorii komyTauii kaHaniB, nosigomneHo Ta nakeTie. JlorivHa Ta isnyHa
CTPYKTYPU MEPEX.

5.4 Mepexi paHux, wo nepepatoteca (MMNO). Apxitektypa MMO Tunie X.25, ISDN,
Frame Relay, ATM Ta iH. MixHapogHi ctaHaapTv Ha MIMI.

5.5 IlokanbHi Mepexi: Tononorif, apxiTekTypa Ta CTPyKTypHa opraHisauis. Metoau
poctyny B Mepexax Tuny Ethernet, Token Ring, FDDI, ATM. ®opmatu nakeTiB.
MNopiBHAHHA XapaKTEPUCTUK NoKanbHUX MEpeX.

5.6 KopnopatueHi Mepexi. PyHKUii, anropuTMn Ta OCOBNMBOCTI KOHUEHTPATOpIB,
MOCTIB, KOMYTaTOpIiB Ta MapLupyTu3aTopis. Tunu MapLipyTu3aTopiB Ta NPOTOKONW
mMapLupyTusauii. 3acobu 3axucTy MepexeBoro NepuUMeTpy.

5.7 Internet: apxiTektypa Ta CTpykTypHa opraHisauis. Crtek npotokonie TCP/IP.
dopmaTi nakeTie, agpecauis Ta maplpyTtusadis B IP — mepexax. TexHonoria WWW,
Web-cepeepis, Web — ctopiHok, moBwu rineptekcTie Tunie HTML, XML, SGML Ta T.i.

5.8 Texnonorii Internet of things, Smart Everything.

5.9 TymaHnHi mepexi (Fog networks).

6. TEOPETU4YHI OCHOBW NOBYAOBU KOMIMNOHEHTIB

6.1 OcHoBu Teopii mopgentoBaHHsi. [MOHATTS MoAeni, OCHOBHI BNAacTUBOCTI MoAenemn,
knacudpikauia mopenen. Moeu MopgenioBaHHA. Metoau 06pobku pesynbTaTis
MOAENOBAHHA.

6 2 EnemeHTu Teopii NiHiMHUX enekTpuyHux kin. OCHOBHI 3akoHKW | Teopemu. MeTtoau
aHanisy niHINHUX EeneKTPUYHUX Kin: KOHTYPHUX CTPyMiB, BY3NOBUX noTeHuianis,
MaTPUYHWUIA aHani3. AHani3 HeniHINHWUX eneKxTPUYHUX Kin.
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6.3 I'Iepe,gasaani, nepexigHi Ta aMnniTyaHO-4acTOTHI XapakTepucTuku. AHania
LWBWAKOAII KOMNOHEHTIB y YacoBiK Ta y YacTOTHIN obnacTax. MeToawn aHanisy criiikocrTi.
6.4 QCHoaHi MOHATTA  EeKCNepUMEHTaNbHUX A0CHIMKEeHb, CMNOCTepeXeHHs, niuba,
BUMIPIOBAHHA, KOHTPONb, AiarHOCTUKA.

6.5 Qi3nYHi BENUYMHM Ta cUrHany, iX MaTeMaTUYHU Onuc. Cucremartusauisi isnyHux

BENUYUH. Knacudpikauis BumipioBaHb: npsmi, Henpsmi, ONOCEPEAKOBaHI, CYKYNHi |
CYMICHI.

7. KOMNOHEHTU KOMIT'KOTEPIB, CUCTEM TA MEPEX

7.1 LlucbpoB.i KOMNOHEHTH

7.1.1 Tunm By3nis Ta GnoKiB Cy4acHWUX KoMM'loTepiB, ix xapakrepucTtukun. Npouecopw,
3acobu nam'aTi Ta kepyBaHHs OGYMCIOBANBLHUMUA MPOLECcaMU, NPUCTPOI BBEAEHHA —
BUBEleHHA iHtbopMallii.

7.1.2 Benuki iHTerpanbHi  mikpocxemn (BIMC). Tunu Tta komnnektm BIMC. Ix
XapaKTEPUCTMKK Ta TEXHONOT BUTOTOBNEHHS.

7.1.3 JloriyHi iHTErpanbHi Mikpocxemm, Lo NporpamyloTbes, 0coBnMBOCT iX opraHisauii
Ta BUKOPUCTaHHA.

7.1.4 IMnnemeHTauis BIMC: ctaHgapTHi  (Standard), nporpamoBHi  (Field
Programmable), cneujanizosaHi (ASIC).

7.1.5 Mikponpouecopu: CTpyKTypa, BHYTpilUHi MOBW, TWUMOBI onepauji Ta npoueaypu.
Mpuknagu Ta xapakTepucTukn cyyacHux uP.

7.1.5 TNpouecopu uncposoi 06pobku curHanie. TUnu Ta xapakTepPUCTUKM.

7.1.6 IHTerpanbHi cxemu nam'ati. Buau iHTerpanbHux 3anam'aToBYOYUX NPUCTPOIB
(3MM). IC 3 posinkHoI0 Ta NocnifoBHOK BUBIPKOK Ha BinonapHux Ta MM TpaH3ucTopax.
lporpamosaHi Ta nepenporpamosaHi nocTiiiHux 3. MopiBHSANbHA OLliHKA Cy4aCHUX
CTaTu4HMX Ta AuHamivHux 3. 3l Ha npunagax i3 3apsgoBUM  3B'SI3KOM, Ha
UMNIHAPUYHUX OMeHaXx, ronorpadiyHi, kpioenekTpoHHi 3.

7.2 AHanorosi Ta aHanoro-uugpoBi, Lnupo-aHanorosi KOMNOHEHTH.

7.2.1 OnepauiiHi nigcuniosadi (Ol). Awanis cxem OIFl, ix OCHOBHI napameTpu Ta
XapaktepucTuku. TemnepaTypHui i Yacosuin apeitcn. Metoam komneHcauii gpendy.
Crinkicte cxem O, ix Kopekuis.

7.2.2 3acobu  BUMIpIOBanNbHOI  TEeXHIKW: Mipa, BUMIpIOBanbHUA nNepeTBopoBavy,
macwtabHui nepetsopioBay, komnapatop. OCHOBHI NapaMeTpu i XxapakTEPUCTUKMN.
7.2.3 IHCTpyMeHTanbHi nigcunioBadi, akTuBHi inbTpu, NepeMHoXyBadi i MOAYNATOPM.
AHanoroei koMyTaTopu Ta cxemu nam'aTi. CUHTE3aTopW aHaNnoroBUX CUrHanis.

7.24 [laBa4yi Ta nepeTBOploBadYi. TEH30YYTNUBI ENEeMEHTU, TEepPMOENEKTPUYHI
nepetsoptoBadi, Tepmonapu. OnToenekTpoHHi nepeTteopioBadi. [aaui Xonna,
MarHiTope3ucTopu, HaniBNpPoBIAHMKOBI KBAHTOBI iHTepcdepomeTpu (CKBIL).

7.2.5 Undpo-ananoroei nepetsoptoBadi (LIAIM). OcCHOBHI By3nu, XapakTepuCTUKW Ta
napametpu. Ananoro-uudposi nepetesoptoBadi  (AUM). AUM npamoro Ta
KOMneHcauinHoro nepetsoptoBaHb. Curma-gensta ALN. OcHoBHi napameTpu Ta
XapaKTepuUCTUKW.

7.2.6 MNoxnbkn nepetsoptoBaviB. [IpUyYMHKU X BUHUKHEHHA Ta iX ouiHka. MeTtoam
MaTEMaTU4YHOrO  ONUCY  YYTNIMBOCTI Ta  TOYHOCTI  3acobiB  nepeTBOpEeHHs.
[JeTepMiHOBaHMIA Ta IMOBIPHICHUA MeToaM OuiHKM noxubok. CTaTuuHi | OUHaAMIMHI
noxnbku nepeTBopoBadiB.

8. MPOrPAMHE 3ABE3MNEYEHHA EOM TA MEPEX

8.1 Acembrnepn Ta ix TUnNW. MaluMHHO-3anNexXH Ta He3anexH XapakTepucTuku
acembnepis. TpaHcnaTopu 3 MOB acembnepa. .

8.2 Onepauiiti cuctemmn (OC). OCHOBHI KOMNOHEHTW Ta 3aranbHi XapaKTEPUCTUKW
onepauiiHux CUCTeM Ta iX iHTepdencis.
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8.3 Mepexesi OC: apxitektypa Ta yHKUiOHanbHi ocobnueocTi, aAMIHICTpYBaHHSA.
besneka iHdopmauiitHnx pecypcis. TexHonoris apxiBHoro pesepsyBaHHs. Cepeaosuiya
PO3p0oBKM po3ocepemKeHnx NpuknagHuX nporpam Informix, Oracle, Power Builder.

8.4 Cuctemu Ta MOBM NporpamyBaHHs. MalwmHHo-opieHTOBaHI, Npo6nemHo-opieHToBaHi

Ta yHiBepcanbHi MOBM nporpamyBaHHs. ABeTka, CUMHTaKCUC Ta cemaHTuka. Cnocobu
Onucy MOB NporpamMmyBaHHA.

8.5 Komninsuis ta 1i hasn. Komninstopu 3 ontumisauicio.

8.6 TexHonoriuHa kynbTypa Kibepnpoctopy Big Data. AHaniTuka Benukux AaHux (Big
Data Analytics).

9. NPOEKTYBAHHA KOMITOTEPHUX CUCTEM TA MEPEX
9.1 CnuctemHuid nigxia [0 NpoekTyBaHHs kKoMmn'loTepiB. PieHi Ta eTanu NPOEKTYBaHHS.
9.2 3aBaaHHA Ta METOAM NPOEKTYBAHHSA. CUCTEMHE, (hyHKUiOHanbHe, noriyHe, TexHiYHe

Ta TexHonoriYHe npoekTyBaHHs. OCHOBHI 3afjayi NpoeKTyBaHHS anapatypu Ha
HaABENUKUX IHTEerpanbHUX Mikpocxemax.

9.3 CuctemHa iHTerpauii komn'loTepHUx 3acobiB SIK PO3BUTOK CUCTEMHOrO nigxoay no
NPOEKTYBaHHA. 3aranbHe NOHATTA Ta BU3HAYEHHS.

9.4 OcHoBHI TexHonorii npoekTyBaHHs: GaraTtoareHTHa TexHonoris, Web — TexHonoris.
Ctpateris Bubopy cymicHux anapaTHux Ta nporpamHux 3acobis. IHTerpauis Pi3HUX
anapaTHuX Ta nporpamHux nnatcopm Ana nobyaoBu o6YnCnioBanbHUX CUCTEM.

9.5 MogenioBaHHa Ans OGrpyHTYBaHHS 3anpOMOHOBAHWX TEXHIYHUX pilleHb. Moem
onucy anapatypu (VHDL, Verilog, System Verilog).

9.6 OHTONOTrIA AK IHCTPYMEHT NPOEKTYBaHHSI KOMM'IOTEPHUX CUCTEM.

9.7 MNpoekTyBaHHs yHKUIOHANbHUX GNOKIB Ta enemeHTHoOi 6asu Komn'loTepie 3a
Aonomoroto CAIMP. OcHoeHi nporpamMHi komnnekcu CAIMP (Xilinx, Cadence, Mentor
Graphic).

9.8 OcobnuBoCcTi  NPOeKTyBaHHA  PEKOH(IrypOBaHMX KOMM'IOTEPHUX CUCTEM 3
BukopuctanHam [JIIC. CuHTes nporpamoBHOi noriku. MeTogornorisi NpoekTyBaHHs
rnnic.

10. HAQIMHICTb KOMIMTIOTEPIB, CUCTEM TA MEPEX

10.1 MNokasHukn HapikHOCTI KOMM'loTepiB, cucTeM Ta mepex. Bnnue napametpis
enemeHTHOI 6a3n Ha NoKa3HWKW HafiIAHOCTI.

10.2 MeToau Ta cnocobu sabesneyeHHs BUCOKOT AOCTOBIPHOCTI 06pobku iHchopmaLlyil.
10.3 [locToBipHicTb pesynbTaTie 06pobku iHhopmalil B komn'totepax EOM Ta mepex, B
3anexHocrTi BiA BiAMoB Ta 36018 anapaTypw.

10.4 AnapaTHWA aBTOMaTUYHWIA KOHTPONb KOMN'IOTEPIB Ta Mepex Ans 3abesneveHHs
pocToBipHocTi 06pobku iHhopmauii.

10.5 MeTogu koayBaHHA iHopmauil Ta iX 3acToCyBaHHs ANSA NiOBULLEHHS HaLiAHOCTI
06pobku iHopmaii.

11. 3AXUCT IHOOPMALII B CUICTEMAX TA MEPEXAX

11.1 IHpopmauinHa Besneka komn'toTepHoi ob6pobku Ta 36epiraHHsa faHux. OCHOBHI
3agavi 3axucTy iHdopMaLlii B KOMN'IOTEPHUX CUCTEMAX Ta Mepexax.

11.2 OpraHi3auiiHi, nporpamMHi Ta anapaTHi 3acobu 3axucty iHgopmauii. 3acobu
obmMexeHHs1 gocTyny Ao iHchopmauil Ans 3axucTy KOMMN'IOTEPHUX CUCTEM Ta Mepex Bif
cnpo® HecaHKLiOHOBAHOro AOCTYNY.

11.3 AnroputmMmu Ta nporpamu kpuntorpadiyHoro wugpysaHHa gaHux. Cneunpouecopu
ansa kpuntorpadii. 3acobu ineHTudikauii kopucTyBauie.

11.4 Komn'toTepHi Bipycn, ix knacudikauis Ta pPO3NOBCIOMXKEHHA, MeToaun BUABNIEHHS
BipyciB Ta 3acobu 3axucTy Big HuX. HawWbinbll pO3NOBCIOAXEHI MakeTu 3axucTy Bif

BipyCiB.
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11.5 ABTopcbke npaBo (3okpema Ha nporpamMHe 3abesneyeHHst) Ta 3acobu ioro
3axucTy.

12. IHOOPMALINHO-BUMIPIOBATIbHI CUCTEMM TA X KOMMOHEHTH

12.1 OCHOBHi BU3HA4YEHHSI BUMIPIOBAMNbHOI TEXHIKN: BUMIPIOBAHHS, (hisudHa BenuyuHa,
pesyneTat BUMIpIOBaHHSA, noxnubka BUMIpIOBaHHA Ta i ckNagosi, Knacudikauia metogis
BUMIPIHOBaAHHA.

12.2 3acobn BUMIpIOBaHHS Ta iX  XapaKTEPUCTUKM. MNepBuHHI  BUMIplOBanbHi
nepeTsopiosadi ([Bl1) Ta BTOpUHHI BUMiptoBanbHi nepeTsopioBavi (BBIT), ix noxubku.
MocrTosi cxemu BIN.

12.3 Uundposi sumiproBanbHi npuctpoi (L|BIM). BumiptoBaui YactoTy. IHTerpytoui LIBIM.
LIBIT posropTytouoro nepetsopeHHs Ta cnigkytodi LIBIM.

12.4 MikponpouecopHi 3acobu Ta cCUCTEMN aBTOMATUYHUX BUMIPIOBAHb.

12.5 OcHOBHi MeTponoriyHi xapakrepuctuku LIBM.
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