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MetonnuHi pekoMmeHalii 3 Kypcy «Komm’roTepHa cXeMOTEeXHIKa Ta apXiTeKTypa
KOMIT FOTEPIB» PO3POOJIEHO BIANOBIAHO J0 HAaBYAJIBHOIO IJIaHY, BOHU CKJIAAIOThCS 3
HaBYaJLHOI MPOTrpamMu KypcCy, METOJIMYHUX PEKOMEHIAIlN 3 MPOBEACHHS MPAKTHUYHUX
3aHATH 1 3aBJaHb JJIi CaMOCTIHHOI poOOTH 3100yBadiB, CIUCKY PEKOMEH]IOBAHOI
mitepaTrypu. Marepiany TNpU3HAYEHO JUIsl CTYACHTIB (akylbTeTy KiOepOe3mneku,
MporpamMHOi 1HXKEHepli Ta KOMITIOTEpHUX Hayk MIDKHApOJHOTO TYMaHITapHOTO
YVHIBEPCUTETY, SIKI B OakajiaBpaTi BUBYAIOTh Tally3b 3HaHb «H(pOpMAIIiitHI TEXHOJIOT1I»,
crietiabHICTh  «ENeKkTpoHika, aBTOMAaTH3aIlil Ta  EJISKTPOHHI  KOMYHIKaIii»,
cnemiansHicTh «Cepenns ocpiTa (IndopmaTika Ta mporpaMyBaHHS: )».
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Hucrumnina «KoMm’totepHa cxemMoTexHIKa Ta apXITEKTypa KOMIT FOTEPiB»
CIpsIMOBaHA Ha 3aCBOEHHS 0a30BUX MOJIOKEHb MU(PPOBOI CXEMOTEXHIKH, MPUHITUIIIB
00poOku  1H(popMmarrii CTPYKTypH
MEPCOHAILHUX KOMIT IOTEPIB 1 CIEL1aI30BaHUX OOUUCIIOBAIBHUX MPUCTPOIB, & TAKOXK

IIoJaHHA Ta y KOMH’IOTepHI/IX CHUCTCMaAX,

MEXaH13MiB B3a€MO/I1i MPOrpaMHOro 3a0e3MeUeHHs 3 anapaTHO YaCTUHOIO.

Pe3ynbraroM BHUBUEHHS TUCHUIUIIHK € (OpMyBaHHS y 3700yBauiB 3JaTHOCTI
aHaJI13yBaTH anapaTHy KOHMIrypaiio KOMI IOTEPHUX CUCTEM, PO3yMITH OOMEKEHHS Ta
MOKJIMBOCTI €JIEMEHTHOI 0a3u UM(pOBOI TEXHIKH, OLIHIOBATH BIUIMB apXITEKTYPHUX
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pillieHb Ha €(QEeKTUBHICTh POOOTH MPOTrpaMHOro 3a0e3MeueHHs] Ta 3aCTOCOBYBATH
OTpUMaHi 3HaHHS ITiJ1 YaC MPOEKTYBAHHS 1 pO3POOJICHHS IPOTPAMHUX CHCTEM.

META JUCHUIIJIIHU. MeTa HaBuanbHOI JUCHUIUTIHU TOJSTae y (hopMyBaHHI
y 3100yBayiB BHIINOi OCBITU CHUCTEMHOIO PO3YyMiHHS MPUHUHUINB (PYyHKIIIOHYBaHHS
MUPpPOBOI TEXHIKH, amapaTHOi CTPYKTYpH KOMIT IOTEPHUX 3aco0iB Ta OCHOB
apXITEKTypH KOMIT'IOTE€pPIB, HEOOXITHUX I TpodeciiHoi AISIBHOCTI 1HXEHepa
MIPOTPAMHOTO 3a0€3MeUEHHH.

INPEPEKBI3UTU. IlepeaymoBamMu Uisi BUBUCHHS JHUCIHUIUIIHM € 3HAHHI,
YMIHHS Ta HaBUYKH, OTpUMaHl 3700yBayaMy TIpd BHUBYEHHI (yHIAaMEHTAIBHUX
HABYAJIBHUX JTUCIUILTIH, 30KpemMa «Di3uKay.

MNOCTPEKBI3UTU. 3nanns, yMiHHS Ta HaBUYKHA, OTpUMaHi 3700yBayaMu
MiCAs BHUBYEHHS II€1 JUCHUIUIIHU, MOXYTh OYTH KOPHUCHUMHM MPHU TOJAJIBIIOMY
BHUBYEHHI JAUCHMIUIIH «OnepaniiiHi cucreMmn», «lIporpaMmyBaHHs MIKpOKOHTPOJEPIB Ta
NpUCTPOiB  |HTEpHETY peuel», NPOXOHKEHHI TEXHOJOTIYHOI, BUPOOHHUYOI Ta
NEPEeIUIIIOMHOT TPAKTUK, a TaKOX MpPU MIArOTOBLI Ta 3aXUCTI KBadi(iKaiiHOI
poboTH.

3amiaHoBaHi pe3yJIbTATH HABYAHHA 32 HABYAJIbHOI0 TUCIHUILIIHOIO
3HaHHA:

— IpUHIUIHY QYHKIIOHYBaHHS ITU(POBOT TEXHIKH;

— croco0u noJlaHHs 1HpopMalii y KOMIT I0Tepi;

— OCHOBHM OyJIeBOi ajireOpy Ta METOIM MIHIMI3allli JIOTTYHUX (YHKIIIH;

— IPUHITUIY TO00Y10BU IU(PPOBUX BY3IIB;

— 0COOJIMBOCTI JIOT1YHHMX €JICMEHTIB;

— CTPYKTYpPY MIKpOIIpOLecopa, MIKPOKOHTpOJIEpa Ta MEPCOHAIBHOIO KOMII I0Tepa;
— TUIY TIaM’SITi Ta NIPUHLIMIIKA OpraHi3alii 30epiraHHs 1aHuXx;

— IPU3HAYEHHS Ta IPUHLMIHN pOOOTH U(POBUX 1 AaHATIOTOBUX THTEPPEICIB;

— OCHOBH MOOY/TI0BU MEPEKHOI Ta BOYTIOBAHOI KOMIT FOTEPHOIT TEXHIKH.



YMmiHns:

— TIpaLoBaTH 3 iHpopMaIli€ero B pi3HUX popMaTax MOJAHHS;

— BUKOHYBATH CUHTE3 MPOCTUX U(PPOBUX CXEM Ha JIOTIYHUX EIEMEHTaX;
— aHaJI3yBaTH CTPYKTYPHI CXeMU ITUPPOBOI TEXHIKH;

— BHM3HAYaTH CKJIaJ 1 XapaKTePUCTUKU OCHOBHUX KOMIIOHEHTIB IEpPCOHAIBHOIO
KOMII 10TEpa;

— 00TpyHTOBYBaTH BUOIp 1HTEP(DEICIB 7151 MIIKIFOYEHHS MPUCTPOIB;

— aHaHiBYBaTI/I B33€MOI{iIO IMporpaMHoOro 3a0e3IeYcHHS 3 allapaTHUMHA 3aco0amu.

HaBuuknu:

— pO3paxyHKy Ta NepeBipKH HU(PPOBUX JOTTUHUX CXEM;

— po0OTH 3 TEXHIYHOIO JOKYMEHTAIIIEI0 HA MIKPOCXEMH Ta iHTepdeiicy;

— BUKOPHUCTAHHS CEPEOBUILl MOJICTIOBAHHS AJIsl aHANII3y poOOTH U(POBUX MPUCTPOIB;
— NEPBUHHOI I1arHOCTUKU KOH]Iryparlii NepcoHaIbHOro KOMI I0TEPa;

— aHaJI3y CTPYKTYPHHUX CXEM MEPEKHHUX 1 MIKPOKOHTPOJIEPHUX MPUCTPOIB;

— BpaxyBaHHS anapaTHUX 0OMEKEHb ITiJT Yac po3poOIEHHS TPOrPaMHOTO 3a0€3MeYeHHS.

MPOI'PAMA HABYAJBHOI JUCHUITIIHA

Tema 1. IIpunuunu podoTn undpoBoi TeXHIKH

Ponb KOMII'IOTEpHOI CXEMOTEXHIKM Ta AapXITEeKTYpud KOMITIOTE€pPIB Yy MIATOTOBII
1HKEHepa MporpaMHOTo 3abe3neueHHd. IcTopis po3BUTKY HU(POBOI 0OUUCITIOBATILHOL
TexHikd. AHajoroBa Ta I1udpoBa TexHika. Di3WMYHI OCHOBH pPOOOTH HHU(PPOBUX
npuctpoiB. EnemenTtHa 6a3a mudpoBoi TexHiku. THUIN JOTIKH.

®opmaru momanHs iHdopmarri. bir 1 GaiiT. MammaHe crnoBo. CucTeMu YHUCICHHS.
[lepeBenenns umcen Mk cuctemMamu. [lomaHHS IIUIMX YWCeN y JOJATKOBOMY KOZI.
[Tomanns apobosux uucen. KomyBanus cumBosbHOI iHpopMarii. ASCII ta Unicode.
ApudmernuHni omepariii y ABIHKOBIM cucreMi. AHami3 mepenoBHeHHA. HectanmapTHi
CUCTEeMHM YHCIIEHHS Ta Oararo3HayHa Jorika. BUKoOpuCTaHHS CHUCTEMH YHCIICHHS Y
nporpamMyBaHHI Ta KOMII'IOTEpHIN TexHili. Po3psnHicTh mporecopa Ta il BIUIMB Ha



o0csr aapecoBaHoi mam’sTi. AmapaTHi 0OMexeHHs ITUPOBUX CUCTEM Ta iX BIUIMB Ha
(dbopMyBaHHSI BUMOT JI0 TIPOTpaMHOT0 3a0e3meueHHsl.

Jloriuni omepamii I, ABO, HE, XOR, NAND, NOR. Marematu4ai oCHOBH OyJieBOi
anreOpu Ta iX BUKOpPUCTaHHS y UU(pOBIA TexHilmi. 3akoHH OyneBoi anreOpu.
[TepeTBopeHHs joriyHuX BUpasiB. Tabmuil icTUHHOCTI. MiHiMI3allisl JJOTTYHUX (PYHKIIIH
3a gonomororo kapT Kapuo. YuiBepcanbhi joriuti enemeHTd NAND 1 NOR sik ocHOBa
mo0y/10BH IU(PPOBUX CXEM.

Tema 2. AmapaTHa 0CHOBa KOMII’IOTePHMX 3aC00iB

HudpoBa cxemorexHika. @Di3UyHI MNPUHUUIU POOOTH TPAH3UCTOPIB Yy UUDPPOBUX
noriyaux enemeHTax. KMOH ta TTJI norika. IlopiBHsiHHS TexHOomoriid. [HTerpanpHi
Mikpocxemu nudpoBoi TexHiku CDxx, 74xx Tta 1ix xapakrepuctuku. OCHOBHI
napameTpH JIOTTYHUX eleMeHTiB. CHHTE3 CXeM Ha JIOTTYHHUX eJeMEeHTaXx.

TunoBi By3aum mudpoBoi TexHiku. CyMaTropu, KOMIIAPATOPU, MYJIBTUILICKCOPH,
nemynpturiekcopu. Tpurepu. Perictpu. Jlivnnsauku. OcHoBu po6otu AL 1 TIATL
TunoBi KOpMycH IHTETPATLHUX MIKPOCXEM Ta OCOOJIUBOCTI iX MapKyBaHHSI.

[Iporpamosani soriuni inTerpaibHi cxemu (I1JIIC) Ta chepu ix BUKOpUCTaHHS.

[udposi Mikpocxemu B MOOYTOBHX Ta MPOMUCIOBUX MPUCTPOAX. Mikpompoliecopu Ta
MIKpOKOHTpoJiepu. [ToHATTS Mikporporecopa 1 MikpokoHTposiepa. Ctpykrypa. Tumnu
nam’s1Ti. OcHOBHI niepudepiitai Moayii. MikpocxeMu y3roJiKeHHs 1HTephenciB.

[ToGynoBa Ta aHami3 HU¢GPOBOro By3Ja Ha OCHOBI JIUCKPETHOT JIOTIKH.

Tema 3. IlepconajibHi KOMII’IOTEPH Ta iX IHTepdencu

Crpyktypa mnepcoHaJibHOTO KoMIT'toTepa. KOMIOHEHTH CHUCTEeMHOTO  OJIOKY.
Marepunceka miata. [Iponecop. OnepartuBHa nam’sitb. HakonuuyBaui manux. [lnmatu
PO3IIUPEHHS.

MarepuHCchKa 1iaTa Ta BHYTPIIIHI IIMHU. APXITEKTypa MaTEepUHCHKOI miaTu. Dopm-
(daxtopu MatepuHchbkux miatr ATX, microATX, Mini-ITX. Yuncer. [Iluau gaHux i
kepyBaHHs. BIOS/UEFI. VRM. Bszaemoniss KOMIIOHEHTIB CHCTEMU. TeXHIYHI
XapaKTEPUCTUKU  TEPCOHATBHUX  KOMITIOTEpiB.  AmapaTtHi  XapaKTEPUCTUKHU
KOMIT'IOTEpHOT ~ cuUcTeMu sk Qaktop  QopmyBaHHA  (QYHKI[IOHAIBHMX  Ta
He(DYHKIIIOHAILHUX BHUMOT JI0 TMpOTrpaMHOro 3abesnedeHHs. Bubip amapaTHOi
maThopMu 711 pO3pOOKH IPOTPAMHOTO 3a0€3MeYeHHS.



ArmapatHi 3acobu JaroauHo-MamuHHOTO iHTepdeicy. [lepudepiitai npuctpoi. [Tpuctpoi
BBEJEHHS Ta  BuBeNeHHsA.  Monitopu.  HakomuuyBaui.  IlpuaTepm  Ta
OaratoQyHKIIOHAIBHI mOpuCcTpoi. [IpuHIMOM poOGoTH Ta MiAKIOYEeHHSA. Tumnu
HakonuayBauiB ganux HDD 1 SSD Tta iX BigMIHHOCTI.

[aTepdeiicu nepconansuux koM torepiB. Kabenbni Ta 6e3apoToBi iHTepdeiicu. USB,
HDMI, Ethernet, DisplayPort, Wi-Fi, Bluetooth, RS-232, PS/2 Ta ixmi. [TpuHumnm
nepelaBaHHsl JaHUX. ATmapaTHi acmekTd 3abe3nedeHHs 1H(OpMaliiHOT Oe3meKH.
@iznunnil goctyn 10 iHTep(deiciB. AmapaTHI METOAU 3aXUCTy JTaHUX. Y3TOIKCHHS
iaTepdetici. Bepcii intepdeiicy USB Ta iX TexHiuHI XapakTepucTUKU. Bukopuctanus
KOMIT'IOT€pa [IJI1 KEPYBaHHS 30BHIMIHIMHA TIPUCTPOSIMU. MeTonu MiAKITIOYCHHS
obnagnanus. [Ipomucnosi intepdericu RS-485, CAN. IleperBoproBaui iHTepdeiciB.
Texnozorisa PoE.

Tema 4. Komn’rorepHa TexHika cneuiajibHOro Nnpu3Ha4YeHHs

MepexeBa koM 'torepHa TexHika. Komyrartopu. Mapumpyruzaropu. Mojgemu.
CTpyKTypHI CXEMH Ta HNPUHUUIU POOOTH. AHAI3 CTPYKTYPHOI CXEMH MEPEKHOIO
KoMyTaTopa. Tunu MepeXHUX KOMYTaTOpiB Ta iX BIIMIHHOCTI. MapuipyTtusaTtopu B
KoMI'roTepHux Mepexkax. CepBepHe oOagHaHHS Ta HOro BIAMIHHOCTI  BIJl
NEPCOHAIBHUX KOMIT IOTEPIB.

CydacHl TeHIEHIIi PO3BUTKY KOMIT'IOTEpHOI TexHikU. baratosimepHi CHUCTEMHU.
BOynoBani komm’roTepHi cucteMu Ta chepu ix 3acrocyBaHHs. Ponb mporpamHoro
3a0e3nedeHHs y B3aeMO/il 3 amaparyporo. Bubip amapaTtHOi apXiTEeKTypH 3aJI€KHO BiJ
TUITy TPOTpaMHOI CHUCTEMHU. ArmaparHi 3acOOM MIABUIICHHS HAIIAHOCTI Ta 3aXHCTY
JaHuX y cepBepHux cucteMax. Cucremu 30epiranns nannx NAS ta RAID-macuBsw.
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Cxemu Ha JAUCKPCTHUX JIOTIYHMX KOMIIOHEHTAX.

Tema 3. IlepconanbHi komn’r0Tepu Ta ix iHTepdeiicn
TexHi4HI XapaKTepUCTUKH MEPCOHATBHUX KOMIT I0TEPiB

IaTepdeiic USB

Tema 4. KoMmn’10TepHa TexHiKa cneniajbHOr0 NpU3HA4YeHHA

CTpyKTypHa cxema MEpEeXHOI0 KOMyTaTopa

3arajiom
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3aBaaHHs ISl MIATOTOBKHU 10 NMPAKTUYHUX 3aHATH

Tema 1. [Ipunnunu podoTu ungpoBoi TEXHIKH

1. TlosicHUTH PI3HUIIO MK aHAJIOTOBOIO Ta IU(GPOBOIO TEXHIKOIO.

Hagectu npukiiaau eneMeHTHOI 0a3u UPpOBOT TEXHIKU Ta TUIIIB JOTIKH.

BukoHatu mepeBelieHHS 4YuCel MDK PI3HHUMHM CHCTEMaMHU YHWCIeHHs (JBIHMKOBA,
JECATKOBA, IITICTHA/IIIATKOBA).

[TpomeMoHCTpYBaTH TPHUKIAAM IOJAHHS IIJIUX YHCEN Y JIOAATKOBOMY KOJI Ta
JTpoOOBHX YHCE].

[TosicauTy IpUHITMIN KOAyBaHHsS cuMBOJIbHOI 1H(opmartii (ASCII, Unicode).

Bukonatu mnpukinagm apu@METHYHMX Omepalii y JBIMKOBIM cuUcTeMl Ta
poaHali3yBaTy MEPETOBHEHHS.

Cknactu Tabnuui ictuHHOCTI 115 Joriuaux onepailii I, ABO, HE, XOR, NAND,
NOR.

BukonaTu mMiHIMI3a1ito JOTTYHUX QYHKIIM 32 nonoMororo kapT KapHo.

Tema 2. AmapaTHa 0CHOBa KOMII’IOTEPHHX 3aC00iB

[Tosicautn (i3u9HI TPUHOUNH POOOTH TPAH3UCTOPIB y MHUPPOBHUX JOTIYHUX
€JIEMEHTaX.

[Topiusat KMOH Ta TTJI noriky, BA3HaYNTH iX TIepeBaru Ta HEJAOIKH.

OsznaifoMuTucst 3 I1HTETpadbHUMHU Mikpocxemamu cepiii CDxx, 74xx Ta ix
XapaKTEPUCTHKAMHU.

[TobynyBaTu cxemy cymaTopa abo KOMITapaTopa Ha JIOTIYHUX €JIEMEHTaXx.

[TosicHUTH IPUHIIMT pOOOTH TPUTEPIB, PETICTPIB TA JIUHIIHUKIB.



6. Osznaitomutucs 3 ocHoBamu poootu AIIIT 1 [TATI.

7. Iigrorysaru npukian Bukopuctanus [IJIIC y mudpoBux cucremax.

8. IloOymyBatu mpocTrii upoBUiA BY30J1 HA OCHOBI JUCKPETHOT JIOTIKH.
Tema 3. IlepconanbHi KOMII’I0TEpPH TAa iX iHTepdelicu

1. IlosicHUTH CTPYKTypy TIEPCOHAJILHOTO KOMIT'IOTEpa Ta POJb OCHOBHHUX
KOMITOHEHTIB CUCTEMHOTO OJIOKY.

2. O3HAHOMUTHUCS 3 APXITEKTYpPOIO MaTEPUHCHKOI IJIaTH Ta ii popM-pakTopamu.
3. Toscuutu npunuun po6otu BIOS/UEFI Ta VRM.
4. IlopiBasitn HDD Ta SSD HakonuuyyBadi, BA3HAYUTH iX BIAMIHHOCTI.

5. IligroryBarm orsan ocHoBHuX iHTepdeiiciB [IK (USB, HDMI, Ethernet, Wi-Fi,
Bluetooth).

6. BukoHaTu mpuKIaau maKIro4YeHHs nepudepiitaux npuctpois 1o 11K.

7. Osunaiiomutucs 3 npomucioBumu iHtepdeiicamu RS-485, CAN Ta TexHOJOTI€0
PoE.

8. IlosicHuTH amapaTH1 METO/IU 3aXUCTY TAHUX Ta Y3TOHKCHHS 1HTEp(EHCIB.
Tema 4. Komn’orepHa TexHika cneniajibHOr0 Npu3HAYeHHS
1. TlosicHuTH npUHLIMI PpOOOTH MEPEKEBUX KOMYTATOPIB Ta MapIIPyTU3ATOPIB.

2. IloOynyBatu CTPYKTYpHY CXE€MYy MEpPEKHOIO KOMyTaTopa Ta TMOSCHUTH ii
CJICMEHTH.

3. O3HallOMUTHUCS 3 BIJIMIHHOCTSIMH CEPBEPHOIO OOJIAJHAHHS B1Jl MEPCOHATBHUX
KOMII FOTEPIB.

4. IligrotyBaTu OIS CyYacHMX TEHACHINH PO3BUTKY KOMII FOTEPHOI TEXHIKH
(GaraTosimepHi cucteMu, BOy10BaH1 KOMIT FOTEPH).

5. IlosicHuTH poJIH MPOrpaMHOIo 3a0€3MEUCHHS y B3a€EMO/IIT 3 arapaTyporo.
6. Osmnaitfomutucs 3 cucreMamu 30epirants qaHux NAS ta RAID-macuBamu.

7. TloscHutu amapaTHi 3aco0M MIABUINCHHS HAMIMHOCTI Ta 3aXUCTy JaHUX Y
CEePBEPHUX CHCTEMaX.

10



CAMOCTINHA POBOTA

Jlo camocTiiiHOT poO0TH 3100yBadviB BITHOCITHCS HACTYITHI BUAM MisUTBHOCTI:
1. OmparrtoBaHHs JEKIIHHOTO MaTepiary.

2. [ligroToBKa 10 MPAaKTUYHUX 3aHATb.

3. KoHcynbrarlii 3 BUK/IaiaueM BIPOJIOBK CEMECTPY.

4. O3HallOMJICHHS 3 JIOJATKOBOIO JITEPATYPOIO BIAMOBIAHO 0 3a3HAYEHUX Y Iporpami
TEM.

5. CamocTiiiHe onpallOBaHHs OKPEMUX MUTaHb HABYAJIbHOI JUCLUILIIHY.
6. [linroroBka iHAMBIAYaJbHUX 3aBJIaHb Y BUTJISA/II IpE3eHTaLl abo pedepartis.

7. IliarOTOBKA /0 MiICYMKOBOT'O KOHTPOJIIO.
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Ha3zBa Temn

KinpkicTh roapun

Jlenna
dpopma

3aouna
dopma

Tema 1. Ilpynuunu podoTu unudpoBoi TeEXHIKN
1. Ictopis po3BUTKY IU(PPOBOI OOUNCITIOBAIBHOT TEXHIKH.
2. HectanmapTHi cUCTEMU YHCIICHHS Ta OaraTo3Ha4Ha JIOTIKa.

3. BukopucTaHHs NIICTHAIIATKOBOT CUCTEMH YUCIICHHS Y IpOrpaMyBaHHI Ta
KOMIT FOTepHIH TEXHIII].

4, Po3psiaHICTH IIpoIiecopa Ta Ii BILIMB Ha 00CAT aIpecoBaHoOl I1aM’ ATi.
p. p p p

5. YuiBepcanphi joriuni enemenTy NAND 1 NOR sk ocHoBa moOymoBu
M(ppoBUX CXEM.

13

Tema 2. AmapaTHa 0CHOBAa KOMII’IOTEPHHUX 3ac00iB
1. Cepii inTerpansuux MikpocxeM CDxx Ta iX MpU3HAYECHHS.

2. Cepil iHTerpajbHUX MIKpOCXeM 74XX Ta X 3aCTOCYBaHHA y HHU(PPOBUX
cxemax.

3. [IporpamoBaHi JIOTi4HI

BUKOPUCTAHHA.

inTerpanbHi  cxemu (IUIIC) Ta chepu ix

4. TunoBl  Kopmycu 0CO0JIMBOCTI  iX

MapKyBaHHSI.

IHTETpaJIbHUX  MIKPOCXEM Ta

5. Hudposi Mmikpocxemu B TOOYTOBUX Ta MIPOMHUCIOBUX MPUCTPOSIX.

20

26

Tema 3. [lepconanbHi koMn’0Tepu Ta ix iHTepdeiicu

1. ®opm-paxTopu MmarepuHchbkux miaT ATX, microATX, Mini-1TX.
2. Tunm HakonmayBadiB ganux HDD i SSD Ta iX BiAMiHHOCTI.

3. Bepcii intepdeiicy USB Ta ix TeXHi4HI XapaKTepUCTUKH.

4. ITopisusHHA iHTepdeiiciB HDMI ta DisplayPort.

5. be3nporoBi inTepdeiicu mepcoHATbEHUX KOMIT IOTEPIB.

16

26

Tema 4. Komn’roTepHa TexHika cneniaabHOro Npu3Ha4eHHA
1. Tunu MepeXHUX KOMYTaTopiB Ta iX BiAMIHHOCTI.

2. Mapuipytu3atopd Ta MNPUHLIMIN MapHIpyTH3alii B KOMII IOTEpPHUX
MeEpekKax.

3. CepBepHe oOmamHaHHS Ta WOTO BiJIMIHHOCTI

KOMIT FOTEPIB.

BiIl MEpCOHATIbHUX

13
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4. BOynoBaHi KOMIT IOTE€PHI CUCTEMH Ta cepu IX 3aCTOCYBaHHS.

5. Cuctemu 36epiranns ganux NAS ta RAID-macusu.

3arajgom 52 78

BU/IU TA METOIHU KOHTPOJIIO

CkiaanosBi

Buamn koHTpOIIO .
OLIHIOBAHHSA

IloTouHMA KOHTPOJIb, KU 3MIMCHIOETHCS IT1JT Yac MPOBEICHHS
MpaKkTUYHUX  3aHiITh, BHUKOHAHHS  caMOCTiiHOI  pobotu, | 100%
1HIMBIAyaJIbHUX 3aBJlaHb, TOCIIAHOT poOOTH 3100yBaya TOIIIO.

IHizcyMKoBHII KOHTPOJIb — 3AJIIK

®poHTajgbHE ONMUTYBAaHHS; HAYKOBA JIOMOBIIb, pedepar, ycHe
MOBIJIOMJICHHS, 1HJAUBIAyaJdbHE ONHUTYBaHHS; poboTa y
rpynax; JijoBa TIpa, pPO3B’SI3aHHS CUTYyallliHUX 3aBiaHb,

Metoau
JiarHOCTHKH 3HaHbL

KOHTPOJII0 o . .
( P ) KCHUC1B, BUKOHAHHA IIPAKTUYHUX 3aBJdHb, 3aJI1K

IuTanHsa NI NiICYMKOBOT0 KOHTPOJIIO

1. AmnanoroBa Ta 1udpoBa TEXHIKA: MPUHIIUIN MOOYI0BU Ta (DYHKIIIOHYBaHHSI,
0co0MBOCTI, cpepa 3aCTOCYBaHHS.

2. ®i3uuHi OCHOBU poOOTH IU(GPOBHUX MPUCTPOIB: €NEKTPUYHI PIBHI CHUTHAIIB,
JIOT1YH1 CTaHU, NEPEIIKOJOCTINKICTb.

3. Enementna 0a3a 1uudpoBOi TEXHIKU: TPaH3UCTOPHU, JIOTIYHI EJIEMEHTH,
IHTErpajbH1 MIKPOCXEMHU.

4. bit, 6alT 1 MaIIMHHE CIIOBO: CTPYKTYpPA, PO3PSAHICTh, MPAKTUYHE 3HAYCHHS.

5. Cucremu 4YuClIeHHS Yy KOMIT'IOTEPHIM TEXHIIi: JBIKOBa, BiCIMKOBA,
ITICTHAIIISITKOBA, chepa BUKOPUCTAHHS.

6. IlomanHs uiMMX yKMcen y AOJATKOBOMY Koji: (hOpMyBaHHS 3HaKy, Jiara3oH
3Ha4YeHb, IEPETIOBHECHHH.

7. Tlomanus apo6oBUX yncen y uudpoBux cucrteMax: popmar 13 (iKCOBaAHOIO Ta
MJIaBAI0Y0I0 KOMOTO.
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8. KonmyBanus cumBosbHOi iH(MopmMarii ASCII ta Unicode: ctpykrypa, oOcsr
KOAyBaHHS, chepH 3aCTOCYBAHHS.

9. ApudmernuHi omepariii y JIBIMKOBIM cHUCTeMI: J0JaBaHHsS, BIJHIMAHHS,
0COOJIMBOCTI peajtizarltii.

10. [IepenoBHEHHS PO3PSATHOL CITKH: MPUYUHN BUHUKHEHHS Ta HACIIIKH.

11. Jloriuni omepamii I, ABO, HE, XOR, NAND, NOR: ¢dyHkmionanpae
MPU3HAYCHHS Ta YMOBHI TO3HAUEHHSI.

12. 3akonu OyneBoi anreOpu: OCHOBHI TOTOKHOCTI Ta iX 3aCTOCYBaHHS.

13. TabnuIrl ICTUHHOCTI JTOTTYHUX (PYHKIIIHM: IPUHITUIT TOOYI0BH Ta aHAITI3.

14. Minimizaris joriyHux (QyHKIi 3a gomomororw kapT KapHo: mnpasumia
rpynyBaHHs Ta OOMEKEHHS METOY.

15. VuiBepcanbhi soriuni enemMeHTH NAND 1 NOR: peanizaiiss 10BUIBHUX
JIOTTYHUX (PYHKIIH.

16. KMOH ta TTJI norika: mpuHIun poboTH, IepeBaru Ta HeI0MiKH.

17. OcHOBHI mHapaMeTpu JIOTIYHUX €JIEMEHTIB: Halpyra >XHUBJICHHS, CTpYyM,
IIBUIKO/IS.

18. Cepii inTerpasibhux MikpocxeM CDXX: XapakTepUCTUKH Ta MPUKIAAH
3aCTOCYBaHHS.

19. Cepii iHTerpanbHuX MiKpocxeMm 74XX: pi3HOBUIU Ta chepu BUKOPUCTAHHS.

20. IIporpamoBani soriuni iHTerpansHi cxemu [UIIC: mnpusHaueHHs Tta
MOYJIUBOCTI.

21. Cymaropu Ta  KOMMApaTopu: TMPU3HAYCHHS, CTPYKTypHa  CXeMa,
3aCTOCYBaHHS.

22. MynbTUIIIEKCOPU Ta JEMYJIbTHIUIEKCOPU: TpUHIMI pobotu Ta cdepa
BUKOPUCTAHHS.

23. Tpurepu, perictpu Ta JIYWIBHUKHA: (YHKIIOHAIBHE TpPU3HAYEHHS Y
UU(POBUX NPUCTPOSIX.

24. Ananoro-umdpoBi Ta mudpo-aHaIOroBi MEPETBOPIOBAYi: MPUHIUI POOOTH Ta
OCHOBHI IMapaMeTpH.

25. Mikponpoliecopy Ta MIKPOKOHTPOJIEPHU: CTPYKTYpa Ta BIIMIHHOCTI.

26. Tunu mam’sTi KOMIT IOTEPHUX CUCTEM: ONlepaTUBHA, TIOCTIiHA, KEII-TIaM’SITh.

27. CTpyKTypa MepCcOHAIIbHOTO KOMIT I0Tepa: OCHOBHI BY3JIH Ta 1X B3a€EMOIisl.

28. MaTepuHChKa TJ1aTa: MPU3HAYCHHS, CKJIaI0BI KOMITOHEHTH.

29. Yuricer, NIMHYU TaHUX 1 KEPYBaHHS: POJIb Y PYHKIIOHYBaHHI CUCTEMHU.

30. BIOS ta UEFI: npu3nauenns ta QyHKIIIi.

31. HakonuuyBaui nanux HDD Tta SSD: npunuun poOoTH Ta BiAMIHHOCTI.

32. brok KMBIIGHHA TIEPCOHAIBHOTO KOMIT'IOT€pA: OCHOBHI MMapaMeTpu Ta
byHKIIii.

33. [lepudepiiiai mpucTpoi BBEJACHHS Ta BUBEICHHS: Kiaacu]ikaris Ta mMpUHITUIN
poboTH.

34. Intepdeiic USB: ctpykTypa, pekumMmu poOOTH, BepCii.
14



35. Inrepdeiicu HDMI ta DisplayPort: ocobirBocTi nepeaaBaHHsI BiI€OCUTHATY.
36. Intepdeiicu RS-232 ta RS-485: enmekTpuuHi xapakTepucTuku Ta cdepu

3aCTOCYBAHH:.

37. Intepdeiicu Ethernet, Wi-Fi ta Bluetooth: npunuunu nepegaBanHs JaHuX.

38. MepexHi KOMyTaTOpH Ta MapuIpyTH3aTOpu: GYHKIIOHATbHE TPU3HAYCHHS Ta

BIJIMIHHOCTI.
39. CepBepHe oOnagHaHHS Ta CHUCTEMH 30€piraHHs JaHUX: OCOOJMUBOCTI
oOy/1I0BH.
40. BOynoBaH1 KOMIT FOTEpH1 CUCTEMH Ta cepH iX 3aCTOCYBaHHS.
OLIHIOBAHHS ITOTOYHOI, CAMOCTIMHOI
TA IHAMUBIAYAJIBHOI POBOTH 3/IOBYBAUIB
ILi1anosi MakcumaJib
) ®opMH KOHTPOJIKO | ., .,
Buau po6otu TepMiHH ) ) HUii BiICOTOK
Ta 3BiTHOCTI )
BUKOHAHHS DUiHIOBAHHS

CHCTEeMATHYHICTD | AKTUBHICTH POOOTH HA MPAKTUYHHUX 3aAHATTAX

[lepeBipka o00csTy

BiamosigHo bi o) )
) N Ta SIKOCTI
1.1. [TigroroBka 10 | po6oyoi
3aCBOEHOTO 60
MPaKTUYHUX 3aHAThH IpOrpamMu Ta ) )
Marepialy g dac
PO3KIIaTy 3aHSAThH
MPAKTUIHUX 3aHATH
BukoHaHHsI 3aBAaHb VISl CAMOCTIITHOTO ONPAIIOBAHHS
[lepeBipka
pe3ynbTaTiB
BiamosigHo 710 | 1IHAUBIIYaIbHOTO
1.2. [nnuBigyansHe | poOoUoi TECTYBaHHS, 20
TeCTyBaHHS IpOrpaMu Ta | IepeBipKa
PO3KJIaTy 3aHATh | KOHCTIEKTIB JICKITH,
nepeBipka
pedepartiB
BuxonanHs iIHAUBITyaJbHUX 3aBJAaHb (I0CHiIHA po0oTa 3100yBay4a)
1.3. a1 Buau | BimmoBimno g0 | OGroBopeHHs
IHIUBITyaJIbHUX 3aBJIaHb, B | p0O0OYOi pe3ynbTaTiB 20
T.4. MATOTOBKAa HAYKOBUX | MPOTpaMu Ta | IPOBENIEHOT poOOTH
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nyOJikamii, yd4acTb Y | pO3KJIaay 3aHsATb | MiJ qac
poOOTI  KpyIJIMX  CTOJIB, ay IUTOPHUX
KOH(EPEHIIii TOIIO. 3aHATh, HAYKOBHX
KOH(epeHIIiit Ta
KPYTJIHMX CTOJIB.

Pa3om 0asiB 32 NOTOYHMIT KOHTPOJIb 100

3arajbHuil pe3yabTaT OLiHIOBAHHS 100

[ToToyHMiT KOHTPOJIb 3HAHb 3/100yBayiB OCBITHM NpuU (POPMI KOHTPOJIIO 3K
(makcumyM 100 GaiB) OLIHIOETHCS 3a MIKAIOK («2», «3», «4», «5»), 3 000B’SI3KOBUM
MepeBeICHHSIM OaliB 32 KOXKHUN BUJT POOOTH TAKUM YHHOM:

—3a MIATOTOBKY JO0 ayAUTOPHUX 3aHATh (MakcumMym 60 OaniB) 3100yBauy OCBITH
HEOOXITHO MaTH He MeHIe 1/2 OIIHOK BiJ 3arajbHOi KUIBKOCTI MPAKTUYHUX
(;1abopaTopHUMX) 3aHATH, JJISI TIEPEBOY OadiB 3a MIATOTOBKY /0 ayJMTOPHUX 3aHATH
cepeHboapu(pMETHYHA OLIIHKA MHOKHUTBCS Ha KOe(IIeHT 12;

—3a BUKOHAHHS 3aBJIaHb I CaMOCTIMHOTO OMpalloBaHHS (T€CTyBaHHS, 3aBJIaHHA,
MiAroToBKa pedepary (ece) 3a 3agaHor0 TeMaTUKow) (MakcumyM 20 OaiiB) 3100yBady
OCBITH HEOOX1JIHO MaTh HE MeHIe 1/2 OIIHOK BiJ 3arajibHOi KUJIBKOCTI IIPOTPaMHOI0O
Marepiaiy, 0 BUHOCUTBCS HAa CaMOCTIHE BUBUEHHSI, JJI IEPEBOLY 3a3HAYEHUX OaniB
cepenHboaprupMeTHyHa OlIHKA MHOXKUTHCS Ha KOS(IIIEHT 4;

—3a IHI BUAM 1HIMBIAyaJdbHUX 3aBAaHb, B T.4. MIJTOTOBKY HAyKOBUX ITyOJiKallii,
y4acThb y poOOTI KpyIJMX CTOJIB, KOH(pepeHwii Tomo (MakcumyM 20 6aniB) 3100yBady
OCBITH HEOOX1JHO MaTH He MeHIe 1/2 OIIHOK BIJ 3arajJibHOI KUIBKOCTI 1HIIWX BH/IIB
1HUBITyaJIbHUX 3aBllaHb, I MIEPEeBOy OaiiB 3a MIATOTOBKY JO ayJAUTOPHUX 3aHSThH
cepeaHpoapuMEeTHIHA OIIHKA MHOKHTBCS Ha KOedIIieHT 4.
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KpuTepii o1liHIOBAHHA MOTOYHOI0 KOHTPOJIIO

—«2» — BHCTaBISETHCS 3a HEMPAaBWIbHY BIANOBIAb (MHUCHBMOBY poOOTY), fKa He
BIJIMIOBI A€ 3MICTY TEMHU Ta CBIAYUTH PO HEPO3YMIHHS 11 OCHOBHHX TOJIOKEHB;

— «3» — BUCTABJISETHCS 32 BIAMOBIAL (MMMCHEMOBY pOOOTY), sika BIMOBIIA€ 3MICTY TEMH,
aJie € HEMOBHOIO 1 HETOYHOIO y BU3HAUYEHHI MOHATH, CBIAYUTH MPO HEMOBHE PO3YMIHHS
OCHOBHHX TI0JIO’)KCHb HaBYAJILHOTO MaTepially, CBIIYUTH MPO TE, IO 3HAHHS 3700yBaya
MaroTh (pparMeHTapHU, TOBEPXOBHUI XapaKTep;

— «4» — OIIHIOETHCA MpaBWIbHA 1 0OTPYHTOBaHA BIJMOBIAL (MMChMOBA po0OTa), 3 SKOI
BUJIHO, 1110 37100yBay 3HA€ i pO3yMi€ TEOPETUUHUIN MaTepiasl B 00CsI31 HABYAIBHOT TEMU,
BOJIOJIi€ HEOOX1THUMU HAaBUIKAMU, HE JIOMYCKAE CYTTEBUX MTOMIIIOK.

— «5» — OLIHIOETHCS MOBHA, NPaBWIbHA, IPYHTOBHA BIJIMOBIIb (MHChbMOBa poOOTa) Ha
3aMUTaHHS TEMH, L0 Tependadae JIOTIYHICTh 1 TMOCHIIOBHICTh BHUKIIALy MaTepiaiy,
BOJIOJIIHHA TEPMIHOJIOTIEI0, JTEMOHCTPYE BMIHHSI MOBHO W TNIMOOKO BHUKOPHUCTOBYBATH
TEOPETHYHI 3HAHHS Y MPAKTUYHIN MJIOIIKHI.

OLIHIOBAHHA 3AT'AJIBHUX PE3YJIBTATIB 3HAHD 3/1I0ObYBAYIB

3arajibH1 pe3yJbTaTH 3HaHb 3/100yBayiB MO JaHIM JUCHUIUIIHI OIIHIOIOTHCS
HaCTYITHUM YHHOM:

— «BigminHo»/«3apaxoBano» (A) — Big 90 no 100 6amiB. 3100yBau BUsBIIsLE€ 0COOJIMBI
TBOpYl 37I0HOCTI, BMIE CAaMOCTIMHO 3HAXOJWTH Ta OMNPAIOBYBATH HEOOXIIHY
iH(dOopMaIlito, TEMOHCTPYE 3HAHHS Marepiaiay, MPOBOJUTH y3arajlbHEHHS 1 BUCHOBKH.
byB mpucyTHIi Ha JEKIIAX Ta MPAKTUYHUX 3aHATTAX, IIJl Yac SKUX JaBaB BUUEPIIHI,
OOTpYHTOBaHi, TEOPETUYHO 1 MPAKTUYHO TPaBWUIIBHI BIAMOBINI, Ma€ KOHCIEKT 3
BUKOHAHUMHU 3aBJaHHSIMU JI0 CaAMOCTIIHOT poOOTH, Mpe3eHTyBaB pedepar 3a 3aJaHOI0
TEMaTUKOIO, MPOSBIISIE AKTUBHICTH 1 TBOPUICTh Y HAYKOBO-IOCIIIHIA pOOOTI;

— «Jloope»/«3apaxoBano» (B) — Big 82 mo 89 OamiB. 3100yBau BOJIOAIE 3HAHHSIMU
Marepiaiy, aje I0MyCcKae He3HaYH1 MOMUIKK Y (POpMyBaHHI TEPMiHIB, KaTErOpiid, MpoTe
3a IOMOMOI'010 BUKJIaJjaya IIBUIKO OPIEHTYETHCA 1 3HAXOAUTh MPaBUIIbHI BiANOBiAL. ByB
NPUCYTHI Ha JEKISX Ta MPAaKTUYHUX 3aHATTSAX, MAa€ KOHCIEKT 3 BUKOHAHWMHU
3aBAAHHSIMHU JI0 CAMOCTIMHOI poOOTH, MPEe3eHTYyBaB pedepaT 3a 3aJaHOK TEMAaTHKOIO,
MPOSIBIISi€ aKTUBHICTH 1 TBOPUICTh Y HAYKOBO-JIOCIIHII po0OOTI;

— «Jlooper/«3apaxoBano» (C) — Big 74 go 81 OamiB. 3700yBay BIATBOPIOE 3HAYHY
YaCTUHY TEOPETUYHOTO MaTepialy, BUSBJISE 3HAHHS 1 PO3YMIHHS OCHOBHHUX IOJIOKEHD,
3 JIOMOMOTOI BHUKIAJgada MOJXKE aHaTi3yBaTH HaBUYaJbHUW Marepian, ajne Jae
HEJIOCTaTHhO OOIPYHTOBAHI, HEBUYEPITHI BIAMOBII, HOMyckae MOMIIKH. [Ipu 1bomy
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BPaXOBY€ThCS HASBHICTh KOHCIEKTY 3 BHKOHAHMMH 3aBJaHHSMH JIO CaMOCTIHHOI
pobotu, pedepary Ta aKTUBHICTh Y HAYKOBO-J0CIIIHIM poOOTI;

— «3anoBinbHO»/«3apaxoBaHo» (D) — Bix 64 mo 73 6ainiB. 3n00yBa4 OyB IPUCYTHIH HE
Ha BCIX JIEKIISIX Ta TPAKTHYHUX 3aHATTAX, BOJIOJIE HAaBYAJBLHUM MaTepiajJoM Ha
CepeIHhOMY PiBHI, IOMyCKAa€ IOMUJIKH, CepPeI AKUX € 3HAYHA KUTbKICTh CYTTEBUX. [lpn
IIbOMY BPaXOBY€ETbCS HAIBHICTh KOHCIICKTY 3 BUKOHAHWMH 3aBIAHHIMH JI0 CAMOCTIHHOT
pobotu Ta pedeparis;

— «3anoBinbHO»/«3apaxoBano» (E) — Bix 60 1o 63 GaniB. 3100yBau OyB MPUCYTHIM HE
Ha BCIX JIEKI[ISIX Ta MPAKTUYHUX 3aHATTAX, BOJIOJIE HABYAJIILHUM MaTepiajoM Ha piBHI,
BUIIIOMY 3a IMOYaTKOBUH, 3HAYHY YaCTUHY MOTO BiITBOPIOE HA PEMPOTYKTUBHOMY PiBHI,
Ha BC1 3aIIUTaHHA J1a€ HEOOTPYHTOBaH1, HEBUUEPIHI BINOBI/, JOIMYCKA€ MOMHIIKH, Ma€
HETOBHUI KOHCIIEKT 3 3aBJIaHHSIMU JI0 CAMOCTIHHOI pOOOTH.

— «He3a10BiJIbHO 3 MOKJIMBICTIO MOBTOPHOIO CKJIAJaHHS»/«He 3apaxoBaHo» (FX)
—B1a 35 10 59 6ainiB. 3m100yBay BOJIOII€ MaTepiaioM Ha PIBHI OKpeMHX (PparMeHTiB, 110
CTaHOBJISITh HE3HAYHY YACTUHY HaBYAJILHOTO MaTepiay.

— «He3a10BIJIbHO 3 000B’SI3KOBUM IMOBTOPHUM BHMBYEHHSM IHUCHMILUTIHW)/«HE
3apaxoBano» (F) — Bix 0 10 34 6aiiB. 3100yBay HE BOJIO/II€ HABYAIBHUM MaTEpiaaoM.

Tabumus BiANOBIAHOCTI Pe3yJIbTATIB KOHTPOJIIO 3HAHb 32 PI3HUMH HIKAJAMH

) HaumionaabHa mkaJna

100-Gaarua IIkana 3a ECTS
liKka.ia Ex3amen Bagik
90-100 A Binminzo 3apaxoBaHO
82-89 B

JoOpe 3apaxoBaHO
74-81 C
64-73 D

3a/10BUTbHO 3apaxoBaHO
60-63 E
35-59 FX

HezanoBinsHO He 3apaxoBano
0-34 F
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CrpeakoBcbka Ipuna BikTopiBHa

Pycy Ouexcanap IerpoBuu

KOMII'IOTEPHA CXEMOTEXHIKA TA APXITEKTYPA KOMIP'IOTEPIB

MeroanuHi peKkoMeH Al Juisi CaMOCTIHHOT poOoTH 37100yBaviB
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