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(K.II.COTBAEB ar:unAarn KA3AK YJITTbIK TEXHI,IKAJIbIK 3EPTTEy yHI4BEPCI4TETI)
KOMMEPII4'IJIbIK EMEC AKIII4OHEPJIIK KOFAMbI

I O4uryrrrbr(-rrap) rypanrr aKrrapar
l.L Jlenrop (-"uap):
Xerala6aeBa Mafiryn Hecinal4br(hr3br, PhD, rpo$eccop

KeHce: BOF. 10108 OQzc-cararbr: 6eficeH6i, 1 1 :00- 13:00

e-mail: m tv

1.2 Ilparcrurca.nrrId3eprxaHaJrbrK ?rc+Mbrcrrr ncyprirerin oKrrryrru(-"uap)
Xerarra6 aena Maft ryn Heciual4br(br3br, PhD, npo$ eccop

Keuce: BOtr. 10108 OQnc-cararu: 6eficen6i, 1 I :00-13:00

e-mail:

Kenxe6er Ba4rrr O6ir6erynbr, acclrcreHT

Ker{ce: BOF, 10108 OQuc-cararn:
ceficen6i 14:20-15:10
e-mail:

2 Kypcrurl MaKcarbr MeH rvriHqerrepi
MaIqcarrr: Cry4eurrepre KoMnrroreprirc Nyfielep4iq imxi qpbrJrbrMbrH, oJrapAbrrl

apxureKrypachlH xeHe xqMbrc )Kacay rprrHrlurrepin ronbr4 rycinyai KaMraMa(lhr3
ery 6orun ra6rua.4u.

Eyr Kypc Typa4ru AaMy MaKcarbr J\b4 - <<Canaru 6iniu 6epy, )K,aHe

Typa4ru AaMy MaKcarbr J\b9 - <Zu4ycrpLTs.,vrHHoBar\u5nap xeHe zn$paqpbrJrbrM))
Ma(carraprrna cefirec KeJreAi, ce6e6i oJr cryAenrrep4iq 3aMaHayr{ a(rapaflrbrK
TexHoJrorus,nap c€uracbrHAa carralbr 6inirra aJrbrrr, LrHHoBarIVrrJrbr( ureurirvr4e,p4i

esipreyine uyrrrxinai r 6epe.qi.

Minleri: Cry4enrrepre KoMrrbrorep apxLrreKrypacbrH repeq4eriu rycin4ipy;
roMeHAeri 4eqreni acceu6rep 6ar4apraMarray AarAbInapbIH yfipery;
KerrrarcbrpM€LnapAbr 6ip yaKbrrra ophrHAay rexHoJrorlrtnap MeH KotI tAponbr
xyfierep4i 4on4aHy anropnrina4epin (onAaHy )r(eHe xbrJIAaM ecerlTey xyfienepiniq
oHivrAinircri rataay )KeHe KoArbr oqrafinanAbrpy rpkrHrlurrepiH rexip6nenix
KorrAaHyra yfipery; oneparlurrnbrK xyfienep )K+Mbrc >Kacay ilptlHllurls,piH
ryciH4ipy; xeninir 6ar4apraM€LJray AarAhrnapbrH AaMbIry; 4asipri 3aMalrrbl

on eKTp oHAbr e c enrey xyfi enepi rp en4TepMeH TexHoJrorurrrJrapMeH TaHbIcy ; 14 r'epreH

6ininr4ep4i reNip6uerir rancbrpMurap1a KoJrAaHy tra6inerrinir<repiH aprrr'Ipy
6orun ra6unaAu.

cTbrH crrrraTTaMacbr:
<Kouunrorep apxrrreKrypachr x(eHe onepalll4.srap relicinr.qin.iri>
Computer Science 6iniu 6epy 6aryaptaMacbl 6ofiumua 6inirr,r

Y. Curua6yc



(K.H. CoTBAEB ar.HnAa$r KA3AK YnTTbK TEXHI{KAJIbIK 3EPTTEy yHLIBEPCUTETI>

]KOMMEPUI,UNbIK EMEC AKIII4OHEPNIK (OFAMbI

€Lnyrrrbrnapra apHaJrraH. ((KoMlbrcTep apXI4TeKTypacbI )KeHe o[epaukItllap

nenicivrliniril neHitil rrepyAir{ rvriuAerrepi yruinrui rypc cryAeHTrepin lqasipri

3aMaHayr4 Aep(iec Kor\4rrbrcrep (AI() apxr.rreKrypacbl rycinirinreH, ,4t aKrlaparrlblK

r(ypanAapbrHblq MaEF.r3Abr KoMrroHeHmepiuiq KtrzpbIIIrbIJIapbIMeH, a(raparrapAbl

6acrapy xoHe aybroTbrpy MexaHr,rsurra4epirvreH, JIoTEKaJIbIK No6anay4rtq uelisri
reprinrepivreH, omelparlr4irnap apacbIHAaFbI renicivlinirueH raHblcrblp)/ra

apHaJIfaH.
4. OKy ueruxe"uepi
Kypcrrr arKrar.aHHaH xefiin 6inina aryrxbl: Kypcru KopblrblH4rr re:lrlqi

eMr4xaH 6olrtrr ra6rtlaArr.

Ei"rryi KrlpeK:

ili;#,TTi;J3i:il apxureKrypacbrH ep rypni eperureri*epi 60ii'nura
I1ypyAbrrl Herisri ilpr4HrlrrrrapbrH xeHe 6a:aln4 ryciHirrepin Mer{repy x:oHe

x{yMbrc rrpllHx1lrrrapbl vre n yfr uuAacrblpblnyblH ;

- KoMllblorepnir< xyfieniq nerisri JIorI{KuLJIbIr, 6rorrapun;
- KoMrrbrorepnir xyfienep4iq 6apnu4 Ae.r{refilepin4eri aKnapalrrapAbx

or{Aey yp4icrepin;
- KoMrrbrorepnir xyfienep.Uiu rpolpaMMulJlblK KaMTaManapbIHbIE[ He]r13r1

KoMrroHeHrrepiu;
- pecypcrapAbr 6ac4apy4HH nerisri upunqlrurepi )KeHe ocbl pec'ypcrilpFa

(arbrH ayArr yi,ruu4acrhlp aAbI ;

- a(uaparrbrK rexHoJrorvflnap canacblHAarr,t serigri 6iliu AaF.ubI.[ap]bIH'

coHbrMeH Karap )KilJrrrbr cura 6ofiunura xyMblcrapAbl Nypri:y e4ilcrepin

KonAaHyAu 6iiny i Kep eK.

ilcrefi aJrybr KePeK:

Kypc 6ofirrnura MerlrepreH AlrAbrnapbl HeriginAe KoMrlblo'Tepne)pAl

xa64ri4rap4r,r yfipeHy. OX 6ar4apnaMaJlay )KeHe recriley, xyfienir 6ac6apy

6 alray napn " *u.u y, 6 ar gapnaM€urbr( KaMraMacrrs ery4i esipney rrayrvmirt4 irr erpin

6inyi KepeK.

,{ar4sInapAI'r MeHrePY:

- ep,11pni aJrr,oplrrM4epaiu rypbrnbrM4u4 cyn6aJlapblH esipley;

- TaucbrpMarrbrrl t-untupi111u 6aftlanr,rcrrr (axerri ueniuelrep

rq:pblnblMun YfirtuAacrblpy;
- riUi.r< KYpaIIAap apKbIJIbI IIpoIpaMMuIay riniHAe xeHe xaKcbl orkIilbAe

nporpaMManatp xa3y;
- rporpaMMzulayAbl xtoHAey, x{YKTey xeHe TecrlJley'

5 Kvn'lig6e.n irc-raKbIpbIrITbIK )r(ocra

KasYT3Y 703-P8 Y. Cwua6Yc
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I(oMMEPUr4-flJtblK EMEC AKIIIIOHEP JIIK KOf AMbl

iil ,:1..,, 1u,ih!ji.,

tl] Modern Computer Architecture and

Organization: Learn x86, ARM sand RISC-V
architecturesi and the design of smartphones, PCs,

and cloud servers, 2nd Edition 2nd ec[. May 4,

2022

[4] David M. Harris and Sarah L. Harris, "Digital
design and computer architecture", 201 5

12) Learning CompuLter architectutre with
Raspberry Pi 1st Edition by Eden Upton (Author),

Jeff Duntemann (Editor), Ralph Robertt; (Editor),

Tim Mamtora (Editor), fieptember 13,i!,016

[5 | Carlos Carvalho "The Gap between Prr]cerssor

and Memory SPeeds". DePartamento de

informatica, Universidade do Minho. ICCA 02

[3] David ,{. Patterson and John L.llennessy,
Computter ()rganizatic,n and Design, The

Hardwarre/Software Interface 20 1 4

lFlardware,
nfotmation
der (WiileY,

2016) Permissions Department, John Wiley ik Sons,

lnc.
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<(.I,LI3OTEAEB arusAarur (A3AK YJITTbK TEXHI4KAJIbI( 3EPTTEY YHI4BEPCUTETI)
KoMMEpr{Lrrnbr\ EMEC AKUI4OHEPJIIK KOFAMbI
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Kpnrepnfirepi

A 4 95-100 Ot1rttsrlarrnr Kypc rereuines acarbrH 6inir*aniq erl
xoraprbr craHAaprrapurH rcepcgreAi

A- 3.67 90-94 Binirr,triH eH )r(orapbr craHAaprrapuna cefirec reae,qi

B+ a aa 85-89 Ore xa(cu x(eHe 6irinrsiq x(orapbr craHraprrapbrHa
cefircec rene.ui

B J 80-84 Xaqcu xene 6inirvtriq xrorapu craHlaprrapuua cefixec
rcereai

B- 2.67 75-79 XoraDu craH,rlaprraDFa x€KbrH xrerxilircri 6iniv
C+ 70-74 Xarnu craHAaprrapra cefircec KeneriH xerxinirri (5ilirr,r

C 2 65-69 Xarru 6inirvr craruaprrapbrHbrq r<o6ine ceftrec rceleAi
xeHe (aHaFarraHrbrpapnrrx 6 irinr

C- r,67 60-64 (,auararrangbrpapnbr(, 6ipaa reft6ip 6inirr,r 6ofirmrua
craHAaprrapra cefi rec renrvrefi Ai

D+ 1,33 55-59 MraHuuargu (aHararraHAbrpaAbr, 6ipars KerI ay(brMAbl
6inirr,r cranaaprraprrHa cefiKec KenMefiri

D I 50-54 Crau4aprrapra cefirec xerryi xyueH4i Ml,rHnrilanAbr

KaHaFarraHJlbrpapJrbrK orv 6aru
FX 0,5 25-49 Ya(urrua 6aruay; (aHararraHapnbr(cbr3 reruenri

KepcerKirrr, eMTuxaHrbr (afira rancbrpyAbr (orer e'reAi
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(K.I4.COTEAEB arunAarur KA3AK YnTTbI( TEXHI{KAJIbI( 3EPTTEy YIIId.BEPCIZTETI)
KOMMEPUI4'.IIbIK EMEC AKUI4OHEPilK KOFAMbI

10 Eara;ray Kpurepufi.rrepi
Tecm,en 6acKa ep x$\dbrc 4 rcpurepuit1oitstHrua 6aftrJraHaAbr:

- yKbrrlrbrrrlr( neH AenAix (A)- 30% (xyubrc KaHru€Lrbr(rbr ryKbrrrbr xeHe ,AeJr

ece,urelrert);

- IxbII'apMaIxbIJIbI( xeHe KpearnBririx (T) -30% (xqrr,ruc 4anafi )KeHe r(aH,[afi
ynri4e ycununran);

- ToJILII(rbIFbr MeH xerinyi (3) - 40% (xyvruc (aHrrrzurbr(rbr repeH, (krcbftrAbr
)Kerre KlpbrnhrMAbr4 rypAe ureruin4i);

- eperiuerix (O) - apuairst l.0;0.5 HeMece 0 roeQ$uqueHri KonAaHbrnaAbr.

Kpurepufi.nepi
Ore xaKcu

(0.9-1.0)
XaKcu
(0.7-0.9)

(anararranapJrbrK
( 0.4-0.7)

(anararranapJrbrKcbr 3

(0-0.4)

\I4rrnrrurrrrr; reu
,qalaitt

0.9 0.7 0.4 0

LJIIrrrapuaurrurr4
xene rpeatlBrir 0.9 0.7 0.4 0

TonrrKrurrrt ueH
xerinvi 0.9 0.7 0.4 0

Eloexrueniri 0.9 0.7 0

Xaruu 6att Keneci Qopvryna 6ofiuHura ecerrreneAi:
Eaea=-(A+T+3)xQ

11 Xrgvrucrbr Kerrr rarrcbrpy caflcarbl
Cry4enr Aepicrep MeH rrpaKrr{K€rJrbrK ca6a(rapra AafibIHA€uIbIrI rcenyi KepeK.

EapnrrS NClMbrc rypnepiH (upar<rur<aJrbrK xteHe osin4ir) ronbl( opblHAay )I(eHe

ya(brrbrHAa Kopray raJrar erine4i. Cry4enr ca6a(raH KeruiKneyi xene (iuIMiIybI
(axeT, x€[r4n151 ]KeHe y(brnrbr 6onyrr KepeK. VaKrrrrtrbl TancbIpbIJIMafaH x$\{blc
yruiH MaKcLrManAbr 6an4u l0% roMeHAery Ko3AeJIreH. Erep Cis 6enrini
ce6enrepMeH aparrbrK 6a(buayAbr omigiu €rJryFa Mex6yp 6orcaqrrs, oHAa Cis 6yr
rypanbr oK.brryrrrbrra uurAbrH aJra ecKeprin, eprepeK Tarlcblpy uyvringiriH €ulcatrbl3

6onaArr. l3vrruxau4u ce6encis Ni6epin any Cisaiq oHbI Kafira rarlcblpy
(yr(brrbrqbr3AaH afirrpa4rr. Erep cis eNrrI4xaHAbI AenerAi ce6enrepueH Ni6epiu
€uoar{br3, tiafira rarrcbrpyra ap:nafibr pg(car 6epinin, eMTuxaHHbII{ KYHi, ya(E,IrbI

MeH OpHbr r6emineseAi.

12 ArrraaeMnflJIIbIK reprin ,I(oHe grrrKa caqcarbl
BacKa a1aw1ap1uq niripiH KlpMerreHis, rosirra4i 6onnqus.I(apcsI niripiqisai

Aypbrc (a-rhrrrra 6irdpiqis. flnarzarKa nteHe a4aJr eMec x+Mblcrblrl 6a.cKa

rypnepine )KoJr 6epinvrefili. Bacxa cryAeHTrep yuriH eMruxaH rancblpyra, e3reAeH

reruipyre, aiura (oJrAaHyFa xoJr 6epilrraefiai. Kypcrblrl Ke3-KeJIreH aKrlaparblH

6ypvranrar{ cryAeHr <F>> KopbIrbIHAbI 6aFacbIH aJIaAbI.

[epic xreHe npaKrLrKzrJrbrK ca6aKrapAarbr 6enceudimrc cigAiq (opbIrbIHAbI6aJIn

/6arar{Hsra rirenefi ecep ereai. ,{epic Marepr4€ulAaprrH ryuefiterin xonrerren

reopzf,nbrn( cypaKrap reK 4epicrep4e ycbrHbrnaAbl. CoHAbI(raH ca6aKrbl Ni6erpiu

ary cisliq ynrepirraiqisre xeHe cisaiq corlFbr 6araqsrgra ecep eryi rvryrr,rrcis. Ca.6a(

urepyrc TbrpbrcnaAbr. Crylenr eMTr{xaHHaH
6ara arnral( 6olrau Ke3Ae Ae KoftruaAu
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(KutcorEAE""t5ffi 
ilffi1ixJ,iffi;tT'""%ffi1iil.',tsff-ili"^EPcnr'rr>

arKr€urraHla Aefiin (anAaft aa 6ip ce6enrepuen erci pem Kery HeMece rcerfiry 6ip

crci6epinzeu ca6ar9 peringe ecerlreJleAi. AnafiAa, IbIr{

n oruputoa)/blH 6in4iprr'reftai. Cigair{ ca6axra YHe Ker'

Kypcruq ruiu4erri 'rala6sI - ep ca6aK4l Aafiun reH

6eniu4epirr XOHS KocbIMIIIa MarepnaJlAapAbl IIpaKTLIKaJIII( )KarrblryJlapra

4afiHngux, reginAe) FaHa eMec, co""r*." 6ipre ruicri 4epicre Kailblcrac 6yprtu '4a

Kapan rxbrFy KepeK. MyHaafi AafirftrAul( cisliq xaHa Marepl4arAbl

qa6ur4ayblqbl3Abl 
'xel{i;1geiegi 

xteHe yHl{Bepcl4rer 4a6upracblHAa 6iniirr'r4i

6encen4i rypAe arryFa brKrEuI ere4i.

Reue,i: OsliK x+MbrcrapAbl opblHAay, oJIapAbI rancblpy xeHe (opray

6ofiusrua Kel{ecTep, con.qafi-a( orinreH MaTepkIaJI Typanbl XeHe o(bIJIaTbIH liypc

ryp€Lnbl 6apnurq ryblHAaraH cYpaKrap 6ofilrHllla KocbIMIIIa aKIIapaT aJry YIUIH

oKbrryrublvreH xyMbrc yaKbrrbrHAa HeMece reynir 6oftu sJIeKTpoHAu 6aftlauslc

KYpanAapLI ap(blJlbl 6afinanrrca aJIacbI3'

Oay 6aPurcblHAa
Ca6ar r<ecrecine ceftxec l,rinAemi rypAe ca6aKKa (arbrcy clyAeHrriH ca6rlxKa

AafrunAurbrH aHbrKrafiArr. Ca6aXXa Karblc1laran xarAafiAa cTyAeHT o(blTylltblra

reynir irui.n4e xa6apnayra xeHe ca6aKrg esAiriHeH yfipeuy Xocrtapbln rycin4i-pyle

M1HAeTT1.

- o$/ aJIAbIHAa YCbIHbrJIfaH Marepl4aniAapAbl

Ta.rIcbIpMaJIApAbI yaKbITbIHAa rantcblpy'

afi unulullap KaPacrbIPbIJIraH ;

- 20" ca6aK(a Karblcray (pacrafimtn

- <F (Fail.)> 6aracuHa rerl;

- TaIrcbIpMaHbI opblHAay regiuAe rlJrarLlar rreH

- gJreKTpoHAbI raAxerrep,ui ca6a4ra KoJIAaHy

KzrQegpa Merlrepyrurcl

I{ypacrulpyurbr

rrain4erri TypAe o(blrl IxbIrY;

Keru rarcbIPFaHbI Yurin -10%

K#xarrapMeH AeJIen4i ce6enrepi vreH)

aJlAayra xol 6ePinrvrefiAi;

py4car erinrenirueH' eMT.[xaH

resiHAe tafi,[atauyFa xoJI 6epinrvrefi 4i ;

llen 6ofirtHrua oKblry urer{6e eAtrtercr3AlKrlrl'

aKaAeMr4ttnbrK eAencisAirtiq x(eHe aK )KeHe csr6alftnac

xeMKOpJrbIKTbrr{ Ke3 KeJIfeH HbICaHAaFbI K e xoJl6epinrr'reft4i'
-,,--: ---..:

Mynlat iLc-epere'rrep4i yfiuM.Ilacrbrpyruu (o4uryliIbr' cryAeHflrep HeMece YIIIIHIIII
.*,K,-.tt.nnt rulTE^'fr|^fr;-"r"porn 

rarrcbrpMacbr 6ofiunrua) I(asa4cran Fecny6nuKacr'rHblr{

3arlAapbl MeH yHIIBepcLIrer epexeJlepin flysranu yuin roJIbIK xayaIITbI 6oraAu'
^-,-*^A-,^-,*VPL LfLVLL

AraAervru.rrnbrK ..t..tpUiU 
^6u."t"Au 

6inirvr tuIyIxbIJIap cunna6ycrnrl

Ma3MYHbltMeH TaHbIcybI (axeT

llporpavMuylbl1q I{Hx{eHepl4f, raQe4pacblHbll{ orblpblcblHAa Kap€IIIAbI x(eHe

Ma4lf,rAAHAbI

2025 xtbIJIrbI (20) raMbl3 Ns 1 xarraNaa'

A6ao.rrlnna Qr.H.

JKexarvr6aeBa M.II.
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