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1. Kon. 3.03
2. Haspa. ApxiTekTypa KOMII I0Tepa
3. Tun. OGoB’s13KOBA.
4. PiBenb BHIIOI OCBiTH. | GakamaBpchKuMii.
5. Pik HaByamHs, KOJM NPONOHYETHCS AUCHHILIIHA. 2,3
6. CemecTp, KOJIM BUBYAETHCA QUcHuILIiHa. [V, V
7. Kinbkicrs BcTanosienux kpeautis EKTC. 10
8. IlpisBuine, ininiaau JexTopa, HayKoBHUii cTyniHb, mocana. 3aMpiii borman Auapiiiosny,
CTapLIMii BUKJIa1a4d Kapeapu 00UnCITIIOBAIBHOT TEXHIKH.
9. PesyibTaTH HaBYAHHSL.
3HaTH: 3aranbHi apXiTeKTypHI NpuHUIUNU nooyaosu I1K; moHATTS mpo cucTeMHy IIKMHY Ta
il CKJIaJ0B1 YaCTHHHU; THUIM CUCTEMHHUX IIMH Ta iX MapaMeTpu; CBOJIIOIII0 IMIMHHOI apXITeKTYpH;
OCHOBHI KopucTyBallbKi mapamerpu [1K, mo Bu3Ha4aroTh ii MpoayKTUBHICTE; apXITEKTypy Ta MpU3Ha-
YEeHHS CKJIaJI0OBHX YaCTHH MIKpOIPOLECOPa; THUIH Ta MOPAIOK BUKOHAHHS KOMAaH]l MiKpPOIPOIIECO-
poM; opranizamito nam’sti [1K; Buau 3amam’saroByrounx mpuctpoiB I1K Ta iX xapakTepucTHKH,
NPUHIUIKA POOOTH Ta IHTErpalibHI XapakTepucTUkH Bineomiacucremu I1K; mpuHmmmm 36epexeHHs
iH(opMarlii Ha JAMCKOBUX HOCISAX, X BHOM 1 BUKOPHUCTAHHS; NMPHU3HAUEHHS Ta NMPUHIMIN POOOTH
nigcucTeMu TeraekomyHikamii [1K; ocHOBHI TuIM Ta pu3HaYeHHs 30BHINIHIX pUcTpoiB [1K.
BMITH: BU3HAYaTH NapaMeTpu MPOAYKTUBHOCTI MAaTEPHUHCHKHX IUIAT, MPOLIECOPIB, MaM sITi,
JMCKOBUX HAKOIMWYYBayiB; pO3II3HABATH TUIM Ta KOPUCTYBAI[bKI MTapaMETPH IJIaT PO3LUIUPEHHS;
BHU3HAUaTH CKJIaJ Ta KoH(iryparito anapatHux 3aco0iB I1K, BUKOpHCTOBYOUM pi3HI JKeperna
iadopmartii (BIOS, MS-DOS, Norton Utilites, Windows, TecTyro4i mporpamu); BAKOPHCTOBYBa-
TH pi3HE MporpaMHe 3a0e3reueHHs Uil BU3HAUYCHHS MapaMeTpiB anapatHux kommnoneHt [1K; me-
peBipsaTH npane3aatict EOM B minoMy Ta OkpeMux ii KOMIIOHEHT.
10. ®opma opramuizauii 3aHsTh. AyJUTOpHE BUBYECHHS.
11. Jucuunuiinm, mo nepeayroTh BUBYEHHIO 3a3HAYEHOT M CIMILTIHN.
"IlporpamyBanns”, "uckperHa wmaremaruka"', "Teopis eNeKTpUYHMX Ta MAarHITHHX Kin",
"Komn’torepHa norika", "Teopist WMOBIpHOCTI Ta MaTemMaTuyHa cratuctuka", "®dizuka", "Ilapa-
JenbHi Ta po3noaineHi oouncnennsa”, "Kommn’iorepaa enexkrponika", "EnekTpoTexHika Ta eneKT-
ponika", "OCHOBU KOHCTPYIOBaHHS KOoMII ‘toTepHux cucteM", "CyuacHi oneparliiiti cucremu".

12. 3micr kypey. .
IcTopist po3BUTKY oOuncmoBanbHOi TexHiKU. [Tokoninags EOM. CtpykTypa Ta mOpiBHUIBHI Xa-

paktepuctuku EOM. Knacudikaris apxitekryp EOM Tta nporiecopiB. bararopiBHeBa KoM 10TepHa
oprasizarfisi.

[Tpuntunu opranizamii EOM. CtpykTypHa cxema nepcoHaabHOro Komi torepa. OCHOBHI (hyHK-
nionanpHi enemeHTH EOM. ba3zoBa kondiryparis [1K. [lIBuakomais Ta mpoayktuBHicTE EOM.

Kondiryparis EOM. llluana apxitekrypa EOM. Tlonsatrs cucremuoi munu. [1luan nanux, aa-
pec 1 kepyBaHHs. KOMIIOHEHTH MIMHHOT apXiTeKTypHu. EBOMIOIIS MTMHHOT apXITEKTYpH.

CucremHa 1uiata, TeCTyBaHHs il KOMIOHEHTiB. CUCTEMHI IIMHUA KOMIT I0TEPiB. APXITeKTypa MIUH
CHCTEMHOI TUIaTH Ta MIKPOCXEM CHCTEMHOI JIOT1KH.

Knacudixkarist Ta mopiBHSIbHI XapaKTEPUCTUKH MIKpPOIIPOLECOPIB. Y3arajabHeHa cxema MiKpo-

nporecopa (MII). Tokoninus mporecopiB. EBomromiss MmikponpornecopiB ¢ipmu Intel. IIpouecopu



IIOCTOT'O MOKOJIIHHS.

[Tpuznauenns cxiagoBux yactud MIL: AJII, Oydep nanux, akymynsTop, perictp KOMaHm, ae-
mudpaTop KOMaH[, IPUCTPIN KEPyBaHHSA, PETICTPU 3arajbHOTrO NMPU3HAUCHHS, JIYMIBHUK KOMaHI,
perictp creky. bymoBa mporiecopa, oro mMH, TeCTyBaHHs mporiecopa. Po3rin mpoiiecopis.

Cuctema xomana MII. Tunu ta popmati komana Mikpornporuecopis. Ilizcucrema nepepuBanb
mikpompornecopa. Mikpormpornecop Intel 8080: cTpykTypa, mpu3Ha4eHHSI BUBOAIB 1 (PYHKIIIOHATb-
HUX OJIOKIB, pexkuMu podotu. Komanau nepecunanss JaHUX, KOMaHIU apu(pMETHUHUX 1 JOTTYHUX
omepairiii. BBeIeHHSI-BUBEIEHHS JTaHUX Ta OpraHizaiisi yMOBHUX nepexoiiB. OpraHizaiis IHUKIIB.
Po6ora 3 mianmporpamMamMu Ta CTEKOM.

[Topsimox BUKOHAHHS KOMaHJ MikporpoiuecopoM. KoHBeepHUI NMPUHIMI BUKOHAHHSA KOMAaHJ.
Pexxumu poOOTH MIKpOTPOIECOPIB: peaTbHUM, 3axXUIEHUH, BipTyanpHUl. [IporpamHa Mozenb
MikporporecopiB i-8086 Ta 1386 abo 1486. CTpykTypa Ta popMaTn KOMaHI.

OmnepaTuBHI 3amaM’siTOBYr04i mpucTpoi. Krnacudikarmis Ta Tumnm 3amam’ITOBYIOUUX TPHUCTPOIB.
Apxitektypa nam’sti IBM PC. Conventional memory. Extended memory. Expanded memory.
UMB. HMA. Meroau OLIHKKA YaCOBHX XapaKTEPUCTHK 3araM’sITOBYIOUMX MPHUCTPOiB. Meroau
HiABUIIEHHS NMpOoAyKTUBHOCTI mam’sati EOM. Opranizamiss po6otu onepatuBHoi nam ari DIMM
DDR2 SDRAM.

[ocriiini 3amam’siToByroui npuctpoi Ta ix BukopucranHs B [IK: ROM BIOS, ROM HDD.
JlonaBaHHst MOy iB maM’sTi Ta yMOBH cymicHOCTI 3 HassBHUM O3I1. ITigxmroueHHs 1 HACTPOIOBAHHS
pUCTPOIB 30epekeHHs nanux. Kongiryparis sxopcTkux auckiB s cranaaptis IDE/ATA/SCSL

Kontponepu BBenenns-suBeacHHs. Ckian auckopoi migcucremu EOM. HakonuvyBadi Ha mar-
HITHUX JUCKaX: Kiacudikamis, mpuHuum fAii. Jloriuna 6ynoBa aucky. O0’€M ITHCKOBOTO MPOCTOPY.
3aBanTaxyBanbHUN cekTop. HamamryBanns ocHoBHuX kKommnoHeHT I1K y 6a3oBiit cuctemi BBOIY-
BUBOy. HamamTyBaHHs ajpec MOPTIiB BBOAY-BUBOY IS MIAKIIOYEHHS 30BHIMIHIX TepuQepiitHux
npuctpoiB. HamamryBanHus ocHoBHUX komrnoHeHT [1K y 6a30Biii cuctemi BBOy-BHBOY.

Bineomnincucrema EOM: npusHavyeHHs Ta GyHKIIT CKIIaq0BUX YacTHH. DopMyBaHHS 300paxkeH-
HS Ha €KpaHi KOJbOpoBOro MoHiTopa. [lapamerpu MonitopiB. Po3ainbHa 3naTHicTh MOHITOpA. ['IH-
6una konbopy. O6’eM Bigeonam’ati. Perenepartist 300paxxenHs. YacrotHuit aianazon pobotu RAM
DAC. ®iznyni npunnunu podotu LCD- ta TFT-monitopis. [Tapamerpu expanis. [lapamerpu 300-
paxenns. Kondiryparist Bineoanantepis. Bineopexxumu rpadivyHoro aganrepa. AnapatHi NpHUHLH-
¥ MAalIMHHOI rpagiku.

Knacudikauis inrepdeiicis [1K. IMocninoBuuit mopt. RS232. ITapanensuuii inrepdeiic. Ipun-
UM 0OMiHY JTaHUMH 4epe3 napayenbHuil nopt. [Ipu3HadeHHs Ta kiacudikalist akyCTHUHUX CUCTEM
[TIK. FM ta WT-cunTte3 3Byky. OO0poOKa 3ByKOBUX (haiIiB.

OCHOBHI XapaKTEPHUCTHKU Ta apXiTeKTypHiI ocobiauBocTi Mmikpomnporiecopa KPS8O0BMSBOA. 3a-
cobu oominy MIT KP580BMS8OA. OcHoBHI Tunu MamuHHUX OUKTiB. [TogaTkoBa ycranoBka. [y
Bu100yBanHs kKoMaH . Ocobnusi ctanu MIT KPS80BMS8OA. Cran ouikyBaHHs. CTaH 3aXOIUICHHS.
Cran 3ynunku. [lepepuBanns. IHTepdeiic BBOIy-BHBOAY Mikpompoliecopa. BukopucranHas mpo-
TPaMHO HEJIOCSHKHUX PETICTPIB MIKpOIpoIiecopa.

OcHOBHI 9acoBi mapaMmeTpu Mikporporecopa. CUTHAJIM CTaHy MIKPOIMPOIecopa Ta iX 3HAYCHHS
JUTSL PI3HUX MalIMHHUX [ukiIiB. OCHOBHI THUIU anpecallii B Mikpormpoiecopi. HesiBHa, 6e3mocepe-
Hs Ta cTekoBa azapecartii. [Ipsma Ta npsima perictpoBa aapecarii. Herpsima Ta Henmpsima perictpoBa

anpecarii. CTopiHKoBa Ta cermMmeHTHa aapecauii. [anexcHa anpecartis. Bipryansaa agpecamis. baso-
Ba Ta BIJTHOCHA ajpecartii.

13. PexomenaoBaHi HaBYAJIbHI BUIAHHS.
1. Tanenbaym 3. Apxurektypa kommnbiotepa. — CII0.: [Tutep, 2007.



2. TloBopo3Hiok A.M. ApXHUTEKTypa KOMIIBIOTEPOB. APXMTEKTYpa MHUKPOIPOLECCOPHOIO
s/ipa ¥ CUCTEMHBIX YCTpOHCTB: YueoHoe mocooue. Y. 1. — Xaprkos: Topuamo, 2004.

3. Xamaxep K., Bpanemmuu 3., 3aku C. Opranmsanus 9BM. — CII6: ITutep, 2003.
4. T'yk M. Amnmaparssie cpenctsa IBM PC. — CI16: [Tutep, 2006.

5. CxasipoB O.4. ApxiTektypa, mpuHIUMIK (QYHKIIIOHYBAaHHS 1 yIpaBiiHHSA pecypcamu IBM
PC: Hagru. nocibnuk. — Xapkis.: bizaecindopm, 2001.

14. 3anjanoBaHi BUAM HABYAJILHOI JiJILHOCTI TA METOAH BUKJIAJAHHS.
50 roauH nekii, S0 roguH 1adboparopHuX pooiT. Jlekiii 3 BUKopucTaHHAM iHGOpMAIIHHIX
TEXHOJIOT1H Ta aKTUBHUX METO/IIB HaBYaHHS, TJaOOpaTOpHI pOOOTH 3 BUKOPUCTAHHSM CY-
YacHUX MpOoTrpaMHuX 3aco0iB, 200 roauH caMmocTiiiHa poboTa.

15. ®opmu Ta KpuTepii OLiIHIOBAHHS.
IlincymkoBHii KOHTPOJIb — IMICYMKOBUI MMCHMOBHIA 1CTIHT.
Kpurepii oninoBanns. CtyneHT Oyje OIIHIOBATHCS BIAMOBIIHO 10 HOTO 3MaTHOCTI po-
3yMITH OCHOBHI MOHATTS KypCy 1 3aCTOCOBYBATH LIi MOHSTTS Ul PO3B’A3aHHS 33a1a4 B KOH-
KpeTHUX Bunajgkax. CTyJAEeHT NMOBMHEH MOKa3aTH CBOIO 3/IaTHICTh KPUTUYHO aHAIi3yBaTH Ta
3aCTOCOBYBAaTH Ha MPAKTUL HABUYKU 3 OpraHizauii 1 MPUHIUMIIB poOOTH amapaTHUX 3aco0iB
[1K, GymoBu 1IeHTpaIBHOTO MPOIIECopa 1 B3a€EMOJIIEI0 HOTO CKIIAIOBUX YaCTHH, 3 OYJOBOIO Ta
NpUHIUIAMUA poOOTH 3amaM’SITOBYIOUMX IPHCTPOiB, 3 MPUHUMIAMH OOMIHY iH(OpMaIiiero
Mk kommnoHeHTamu [IK, a takoxx 3 meromamu Ta 3acobamu oOMiHy manumu MK [IK Ta
30BHIIIHIM CEpEeIOBUILEM.

16. MoBa HaB4YaHHS. YKpaiHCHKa.

3aBigyBad kadenpu KpymikoBcbkuit bopuc boprucosuu,
00YHCITIOBAIILHOT TEXHIKA KaHIUAAT TEXHIYHUX HAYK, TOICHT

Description of the discipline '""Computer Architecture'
for specialty 123 "Computer Engineering"



. Code. 3.03

. Title. Computer Architecture

. Type. Mandatory

. Higher education level. I bachelor level.

. Year of study, when discipline is offered. 2, 3

. Semester when studying discipline. [V, V

. Number of established ECTS credits. 10

. Surname, initials of the lecturer, degree, position. Zamri Bogdan Andreevich, Senior Lecturer
of the Department of Computer Science.

9. Learning outcomes. Know: general architectural principles of building a PC; the concept of a
system-dark tire and its component parts; Types of system tires and their parameters; the evolution
of tire architecture; Basic PC custom parameters that determine its performance; architecture and
designation of components of the microprocessor; types and order of execution of commands by
microprocessor; organizing PC memory; types of PC storage devices and their features; operating
principles and integral characteristics of the video subsystem of the PC; principles of storing infor-
mation on disk carriers, their types and use; the purpose and principles of operation of the telecom-
munications subsystem of the PC; main types and purpose of external PC devices.

Be able to: define performance parameters of motherboards, processors, memory, disk drives; to
recognize the types and custom parameters of the expansion cards; Determine the composition and
configuration of PC hardware utilities using various sources of information (BIOS, MS-DOS, Nor-
ton Utilites, Windows, test software); use different software to determine PC hardware components
parameters; check the performance of the computer as a whole and its individual components.

10. Form of organization of classes. Auditory study.

11. Disciplines preceding the study of the specified discipline.

"Programming", "Discrete mathematics", "The theory of electric and magnetic circles", "Computer
logic", "Theory of probability and mathematical statistics", "Physics", "Parallel and distributed
computing", "Computer electronics "," Electrical engineering and electronics "," Fundamentals of
designing computer systems "," Modern operating systems ".

12. Contents of the course. History of the development of computer technology. Generation of the
computer. Structure and comparative characteristics of the computer. Classification of computer ar-
chitectures and processors. Multi-level computer organization.

Principles of computer organization. The block diagram of a personal computer. The main func-
tional elements of the computer. Basic PC configuration. The speed and performance of the com-
puter.

Computer configuration. Bus Computer Architecture. The concept of a system bus. No data, ad-
dresses, and management. Components of tire architecture. Evolution of tire architecture.

System board testing of its components. System tires of the compiler. The architecture of the
motherboard bus and system logic chips.

Classification and comparative characteristics of microprocessors. Generalized scheme of mi-
croprocessor (MP). Generation of processors. Evolution of Intel microprocessors. Processors of the
sixth generation.

Assignment of MP components: ALP, data buffer, battery, command register, decoder com-
mands, control device, general purpose registers, command counter, stack register. Processor archi-
tecture, its tires, processor testing. Overclocking processors.

The system of commands MP. Types and formats of microprocessor commands. Subsystem of
interruptions of microprocessor. Microprocessor Intel 8080: structure, specification of terminals and
functional blocks, operating modes. Data forwarding commands, arithmetic and logic operations
commands. Input-output data and organization of conditional conversions. Organization of cycles.
Work with subroutines and stack.

The order of execution of commands by the microprocessor. Conveyor principle of executing
commands. Operating modes of microprocessors: real, protected, virtual. Software model of micro-
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processors i-8086 and 1386 or i486. Structure and team formats.

Operational storage devices. Classification and types of storage devices. IBM PC Memory Ar-
chitecture. Conventional memory. Extended mem-ory Expanded memory UMB Hma Methods of
evaluation of time characteristics of storage devices. Methods of increasing the productivity of
computer memory. Organization of operational RAM DIMM DDR2 SDRAM.

Permanent storage devices and their use in PC: ROM BIOS, ROM HDD. Adding memory mod-
ules and compatibility with existing RAM. Connecting and configuring data storage devices. Con-
figuring hard disk drives for IDE / ATA / SCSI standards.

I/ O Controllers. Composition of the disk subsystem of the computer. Magnetic disk drives: classi-
fication, principle of operation. Logical structure of the disk. The amount of disk space. Boot sector
Configuring the basic components of the PC in the I/ O base. Configuring I/ O addresses for con-
necting external peripherals. Setting up the main components of the PC in the base I/ O system.

Video subsystem of the computer: the purpose and functions of the components. Formation of
the image on the color monitor screen. Monitor settings. The resolution of the monitor. Depth of
color. Volume of video memory. Image regeneration. Frequency band RAM DAC. Physical princi-
ples of operation of LCD and TFT monitors. Screen options. Image settings. Configuration of video
adapters. Video modes of the graphics adapter. Hardware Principles of Machine Graphics.

Classification of PC interfaces. Serial port RS232 Parallel in-terfeys. The principle of data ex-
change through a parallel port. Purpose and classification of PC acoustic systems. FM and WT syn-
thesis of sound. Processing sound files.

Key features and architectural features of the microprocessor KRS80VMS80A. Means of exchange
MP KP580BMS8O0A. The main types of machine-generated ts-glue. Initial installation. Cycle extrac-
tion team. Special states of the MP KP580BMS8O0A. Standby state. The state of enthusiasm. Stop
state. Interrupt. Microprocessor Input / Output Interface. Use of software inaccessible microproces-
sor registers.

Main timing parameters of the microprocessor. Signals of the state of the microprocessor and
their significance for different machine cycles. Main types of microprocessor addressing. Implicit,
direct and stack addressing. Direct and direct registration address. Indirect and indirect register ad-
dressing. Paging and segmental addressing. Index addressing Virtual addressing. Basic and relative
addressing.

13. Recommended editions.
1. Tanenb6aym 3. Apxurektypa kommnbiorepa. — CII16.: [Turep, 2007.

2. [ToBopo3Hiok A.M. ApXUTEKTypa KOMITBIOTEPOB. APXUTEKTYpa MUKPOIIPOLIECCOPHOTO SiIpa U CH-
CTEMHBIX YCTpoiicTB: YuebHoe nocobue. Y. 1. — Xapokos: Topnano, 2004.

3. Xamaxep K., Bpanemmu 3., 3aku C. Opranuzanus 9BM. — CII6: ITurep, 2003.
4. T'yk M. Amnmnaparnsie cpeactsa IBM PC. — CII6: ITutep, 2006.

5. CxmapoB O.5. Apxitekrypa, npuHIMNU (yHKIIOHYBaHHS 1 ympaBiiHHs pecypcamu IBM PC:
Hagu. nocionuk. — Xapkis.: bizuecingopm, 2001.

14. Planned types of educational activities and teaching methods.

50 hours of lectures, 50 hours of laboratory work. Lectures using information technologies and ac-
tive teaching methods, laboratory work using modern software, 200 hours independent work.

15. Form and evaluation criteria.

Final Control - Final Written Exam.

Criteria for evaluation. The student will be evaluated according to his ability to understand the basic
concepts of the course and apply these concepts to solving problems in specific cases. The student
must demonstrate his ability to critically analyze and apply in practice the skills of the organization
and operation of the hardware of the PC, the structure of the CPU and the interaction of its compo-
nents, the structure and principles of the memory of the devices, the principles of information ex-
change between the components of the PC, as well as with methods and means of data exchange be-
tween the PC and the external environment.



16. Language of training. Ukrainian

Head of the department Boris Borisovich Krulikovsky.
computer science candidate of technical sciences,
associate professor



