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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvya b1.B.02 ApxuTtekTypa KOMITbIOTEPOB OTHOCUTCS K YacTH, (hOpMUPyeMOii y4aCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE
(Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
JAOCTH)KeHHsI KOMIIeTeHI[UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

(xof, copmep>kaHue

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)

ITIK-4: Cnocobex IIK-4.1: 3Haem munosble IIK-4.1: CobecedosaHue

npoekmuposamb peweHust, bubauomexu 3Hamb: munoeble pewieHus, 3quém:

npoepammHoe npo2pammHbIx Modyseli, 6ubAUOMeEKU NPO2PAMMHDIX 3adanus

obecneueHue

waboMbl, K1accbl 06vekmos,

ucnos/ib3yemble npu

MoOynell, wabnoHbl, KAACChl
065eKkmo8, ucnonb3yemble npu

KoumposnbHble

80NnpoChl
paspabomke Npo2pamMmMHO20 paspabomke Npo2pamMmHo20

obecneyeHust obecneyeHust.
TIK-4.2: 3Haem memoOb! u

cpedcmea npoeKmuposaHus

P P P [1K-4.2:

Npo2pammHo20 obecneueHus

3Hamb:

IIK-4.3: 3Haem memoob! u

cpedcmea npoekmuposaHust

MemoOdbl U cpedcmea

npoeKkmupo8aHus NnpoepammHO20

6a3 0aHHbIX
obecneueHust.
IIK-4.4: Ymeem
UCNo/Mb306aMb
cyuwjecmeyroujue munoeble TTK-4.3:
3Hamb:

pewieHust u wabaoHbL
npoeKmupoeaHus
npo2pammHo20 obecneueHus
IIK-4.5: Ymeem npumeHsimb
Memoobl U cpedcmea
NpoeKmuposaHust
npoepammHozo obecneueHus,
cmpykmyp OaHHbix, 6a3

OaHHbIX

MemoObl U cpedcmea

npoekmupogaHus 6a3z OaHHbIX.

IIK-4.4:

Ymemb:

ucnonb3o8amsp cyujecmayoujue
munoeble peweHus U WwabaoHbl
NpoeKmMupo8aHusi NPo2PaAMMHO20

obecneueHus..

IIK-4.5:

Ymemb:

npumeHsimb Memoobl U
cpedcmea npoeKmupoeaHus
npo2pammHo20 obecneueHus,

cmpyKmyp OaHHbIX, 6a3 OQHHbIX.




3. CTpyKTypa U cojep)KaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 3

Yacos o yuedGHOMY I/IaHY 108

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 24

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 24

- KCP 1

caMocTosTe/IbHasA padoTa 59

ITpomexyTouHas arrecTanusa 0
3auéTt

3.2. CozepkaHue JUCLUIIIVHbI

(cmpykmypupogsaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacos u 8uobl yuebHbIX 3aHamuil)

HavmeHOBaHMe pa3[ie/sioB ¥ TeM JUCLUIUIMHBI Bcero B TOM UHC/Ie
(acen) KonTakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUH C IIperiofjaBaTesiem),
4ackl U3 HUX
3aHSTHS CamocTosTe/bHast
CeMHUHapCKOoro paGora
3aHATUA THUIa o6yuarowerocs,
JIEKIIMOHHOTO | (TpakThueckue | Bcero Jacel
TUMa 3aHsaTHs/nabopa
TOPHbIE
paboTshI), yacsl

o 0 0 0 0

¢ i o o i

0 0 0 0 0
BBe/ieH1e B apXUTEKTypy BbIUMC/IATE/IBHBIX CUCTEM 15 3 3 6 9
LudpoBoii tornueckuii ypoBeHb 18 5 5 10 8
YpoBeHb MUKPOapXUTEKTYPhbI 18 5 5 10 8
YpoBeHb apXUTeKTypbl Habopa KOMaH/, 18 5 5 10 8
YpoBeHb OreparjioHHON CUCTeMbI 9 1 1 2 7
ITapannenbHble BEIUMC/INATE/IBHBIE CUCTEMBI 12 3 3 6 6
BBe/ieHne B KBaHTOBBIE KOMIIBIOTEPEI 8 1 1 2 6
Accembnep 9 1 1 2 7
ArTrecrarust 0
KCP 1 1
Wroro 108 24 24 49 59

Contents of sections and topics of the discipline




. BBefieHve B apXUTEKTYPY BBIUMCUTENBHBIX CUCTEM
. LIndposoii 1ornyeckuii ypoBeHb

. ¥YpoBeHb MUKDPOAapXUTEKTYPhbI

. YpoBeHb apXUTEKTYypbl HAbOpa KOMaH/I

. YpOBeHb OrepaljioOHHON CUCTEMBI

. Accembiep /

. [MapannebHbIE BEIUUCTUTETBHBIE CUCTEMBI

. BBefieHve B KBaHTOBbIE KOMITBIOTEDHI

O NN U~ WN -

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

1. S. Tanenbaum, T. Austin. Structured Computer organization. 6th edition. Pearson Prentice
Hall, 2013. 801 p.
2. John L. Hennessy, David A. Patterson. Computer Architecture: A Quantitative Approach. 4th

edition. Morgan Kaufmann Publishers, San Francisco, 2007. 705 p
3. MCNAIRY, C., and SOLTIS, D.: ‘‘Itanium 2 Processor Microarchitecture,”” IEEE Micro
Magazine, vol. 23, pp. 44-55, March-April 2003. ARM7TDMI. Technical Reference Manual.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Interview) to assess the development of the
competency ITIK-4:

BOIPOCHI

1. RISC u CISC, npumeps!

2. CrpykTypa matmHsl ¢poH-HeliMaHa

3. 3akoH Mypa

4. AnmapaTHas 6a3a 1j)pOBOT0 JIOTHUECKOTO YPOBHS KOMITBIOTEPOB MOKOJIEHHI BEIYUCIUTETbHON
TeXHHUKU

5. ApXUTeKTypa KOMIIbIOTepa

6. [Tapanienusm Ha ypOBHe KOMaH/|,

7. [Tapanynenusm Ha ypoBHe mporeccopa

8. MeToap! TipeAicTaB/IeHUs OTPUL[AaTe/IbHBIX JBOMUHBIX urcen. [IBonyHas



9. Tunsl Mofy/el naMsaTH

10. MIunel. ISA, PCI, PCle

11. CHHXpOHM3ALUS IHUHBL. APOUTPaXK LIIMHBI
12. Turb! 6a30BBIX BeHTH/IEH

13. KomMb6uHaTopHbIe CXeMbl

Assessment criteria (assessment tool — Interview)

Grade Assessment criteria
pass CTyJieHT /an pa3BepHYThIHA OTBET Ha BCE BOMPOCHI 0e3 CyIeCTBEHHBIX OIMOOK.
fail IIpu oTBeTE CTYAEHT A0MyCKaeT IpyOble OIIMOKH B OCHOBHOM MaTepuasie.

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH
YpoBen
b
copmu HEey/0B/IETBOP YAOBJIETBO 04YeHb
IJI0X0 XOpOIII0 OT/INYHO MPeBOCX0/{HO
pOBaHH HUTEe/ILHO PHTe/IBHO XO0pOoIIo
ocTH
KoMIer
eHIUH
(uHpUK
aropa
ROCTHK He 3aUTeHO0 3a4YTEeHO
eHus
KOMIIeT
eHIHiN)
YpoBeHb
OtcyTcTBUE YpoBseHb poset
o o 3HaHWUM B
3HaHUU MuHuManeH | 3HaHUM B o6eme YpoBeHb
TeopeTHUUecKoro o obBeme, ’ 3HaHUM B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. N JIOMYCTUMBI | COOTBETCTBY obnewme, N
3HaHUI HIDKe o I011leM 3HaHUi B
HeB03M0>XHOCTB 1 ypOBeHb o1eM COOTBETCTB
MUHHUMaJIbHBIX 9 rporpaMme obbeme,
3HaHUSA | OL|eHUTb MOJHOTY N 3HaHUM. rporpaMme yIOLL[eM
o TpeboBaHUH. MOATOTOBKU TIpeBhILIAOLIe
3HaHUU [JonyieHo MO/ rOTOBKH rporpamMme
Nwmenu mecto . JonymeHo M IIPOrpamMmy
BC/Ie[iCTBHE MHOT'0 . Jony1eHo TO/ITOTOBK
rpy6ble OILMOKH HEeCKOJ/IbKO MOJTOTOBKHU.
OTKa3za HerpyObIx HEeCKOJIbKO u. Ommbok
Hecyl1llecTBe
obyuaroiierocst ot omb0ok HerpyObIx HHLIX HeT.
OTBeTa ombok
onboK
IIpogemonc | Ilposemonc | Ilposemonc | IlpogemMoHC poIEMOHCT
TPUPOBaHbl | TPUPOBaHbl | TPUPOBAaHbI | TPUPOBAHbLI PoA P
OtcytcTBHE VPOBaHbI Bce
[Ipu pereHun OCHOBHbIE BCe BCe BCE
MHHUMA/bHBIX OCHOBHBbIe
N CTaH/JapTHBIX YMeHUSI. OCHOBHBI® OCHOBHbIe OCHOBHBI®
YMEeHHUIL. YMEeHUSL.
3aJau He PerrteHbl YMeHUSI. yYMeHUSI. yMeHusl.
HeBo3MoxHOCTB Perens! Bce
IIPOJE€MOHCTPUP | TUIIOBbIE Pewrens! Bce | Pemensr Bce | PerreHsr
OLIEHUTh Ha/In4Ke OCHOBHbIE
YmeHus N OBaHbI 3afauu C OCHOBHbIEe OCHOBHBIe BCe
YMeHU 3aJau.
OCHOBHBIe HerpyObIMH | 3ajauu C 3ajaun. OCHOBHBIe
BCJIe[ICTBHE BrimosiHeHbI
ymeHus. imenu | ommbkamu. | HerpyObiMu | BhITIO/THEHBI | 3a7aud C
OTKasa BCe 3a/]laHusl, B
MecTo rpy0Oble BbinosHeHb! | omMOKaMU. | BCe 3aflaHusl | OTAeIbHBIM
obyuaroierocs ot M0JTHOM
OLIMOKH BCe BrirosiHeHbI | B [I0JTHOM u
OTBeTa ob6beme Oe3
3aJaHuisA, HO | BCe 3afiaHusi | 06beme, HO | HeCyIecTB
He/l0ueToB
He B B TIOJTHOM HEKOTOpbIe €HHBbIMHU




HejoueTam
I/I)
obneme, HO
d BBITIOJTHEH
TIOJTHOM HEKOTOpble
HeJj0ueTaMH | bI BCe
obbeme d
3a/laHyis B
HeJZloueTaMu
TI0JTHOM
obbeme
Nwmeetcsa
OtcytcTBHE IIpogemoHc IIpogemonc
MHUHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnu o TPUPOBaHBI TPHUPOBaHBI
bl Habop TPUPOBAHBI ITposeMoHCTp
HaBBIKOB. CTaHZapTHBIX Ga3soBble HaBBbIKK
HaBBIKOB 6a3oBbie VPOBaH
HeBO3MO>XHOCTb 3a7iay He HaBbIKH TIpU npu N
ISt HaBBIKH TIpY TBOPYECKHI
OLIeHUTb Ha/jMure | NPOJEeMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust pelleHrH TIOAXOZ K
HaBBIKOB oBaHb! 6a30BbIe CTaHZIapTHBI HeCTaHJapT
CTaHZapTHBI CTaHJapTHBI pelLeHHI0
BCJIE[ICTBHE HaBbIKH. VIMenu X 3a/ja4 ¢ HBIX 3a71au
X 33/ja4 C X 33734 6e3 HeCTaH/apTHBI
OTKa3za MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommboK 1 X 3a/1a4u
00yuaroierocst OT | OmUOKH u omboK 1
U HeJZloueToB
OTBeTa HeJ[0YeTaMHt He/[0YeTOB
HeJloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.
unsatisfactory At least one competency has been developed at the "unsatisfactory" level.
fail ap—
poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during

the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Assignments) to assess the development of the

competency [1K-4

1.ITIpeobpa3oBaTh 3a/1aHHbIe UKcIa B popmar cMeltieHue-127 v MpeCTaBUTh B IIeCTHA/[LIATEPUUHOM BH/IE.

2.HaliTi HerpaBWIbHBIN OUT B KogoBOM cioBe Hamming SEC.

3.[lekoivipoBaTh UMCIIO, NipeZcTaBieHHoe 110 ctaHgapty IEEE-754 nis ofuHapHOM TOYHOCTH.




4.3aKkoIupoBaTh 3alaHHOe YUCJIO C TIaBarolileli Toukoi cornacHo crtauzapty IEEE-754 nis oguHapHoi
TOYHOCTH.

5.Mcrnone3yst Tabauily UCTUHHOCTH, TI0OKa3aTk, 4To X = (X AND Y) OR (X AND NOT Y).

6.0r11pesienTh, Kakast UICX0/iHasi KOMaH/ja Java Oblsia MHTeprpeTHpOBaHa C MOMOIIIBIO 3a/JaHHON
TI0CJIe/10BaTeTbHOCTH MHCTPYKLMM Ha accembiiepe IJVM.

7 IlofcunTtaTh BpeMsl BBIITOJIHEHUS 3aJaHHOM KOMaH/Ibl Ha si3bIKe Java, ecii U3BeCTHa TaKTOBas 4acToTa
MallliHBbI, peanu3ytoleii apXuTeKTypy.

8.[171s1 33JlaHHOTO COZEP>KUMOT0 TIAMSITH U PeTUCTPOB OTpee/IUTh Pe3y/IbTaThl 0C/ej0BaTelbHOCTH KOMaH/, C
pa3MUyYHBIMU MeTOAaMH afipecaliyu.

9.I1peacTaBUTh MHOHUKCHYIO GOPMYITY C TIOMOLIbI0 00paTHOM MOJILCKOM 3arCH.

10.CpaBHUTH MaIlMHEIL: 6e3a/[pecHyI0, OHOAIPECHYIO, IBYX- U TPEXaZPECHYIO C TIOMOII[LI0 HallMCaHKs
riporpammel fjis ogcueta BeipaskeHust X = (A + B x C) / (D — E x F). Crivcok UHCTPYKLUH 3a/iaH.

Assessment criteria (assessment tool — Assignments)

Grade Assessment criteria

CTy[eHT [laeT IOJIHBIM OTBET Ha BCe TeOpeTHUeCKre BOIIPOCKl, BO3MOKHO C He3HAUNUTeTbHBIMU
pass  HETOUHOCTSIMH B OTTPe/Ie/IeHHUH MMOHATHH, TIPO1ieccoB U T.11. CTyZieHT paboTa Ha IPaKTUUYEeCKUX
3aHATUSIX U BBIMIOJIHW/ BCE TECTOBBIE 3a/laHUsi KaK MUHUMYM Ha 80%.

CTy,ZLEHT AaeT OIIMOOYHEIE OTBETHBI, KdK Ha TeOpeTUUECKHE BOIIPOCHI, TaK U HAa HABOJAALHUE BOIMMPOCHI
fail 3K3dMe€HAaTOopa. CTy,CLE‘HT MpoMnycTu/I 60]1]:].L[y1-0 YUaCTbhb MPAKTHYECKUX 3aHSITUMA U He BBITIOJIHUJI
TeCTOBbI€ IIPOBEPOYHbIE 3a/IdHUA.

5.3.2 Model assignments (assessment tool - Control questions) to assess the development of the
competency [1K-4

1. Apxumexkmypbi RISC u CISC, npumepbi / RISC and CISC, examples
Cmpykmypa mawunbt ¢pou-Hetimana / Von Neumann machine
3axoH Mypa / Moor’s law

bl

Annapamnas 6a3a yugppogozo 102u4ecKo20 yposHs KOMNbIoOMepos8 NOKONeHUl 8bIYUCAUMeAbHOU
mexHuku / The base of computer generations

Apxumexkmypa komnbiomepa / Computer system architecture

Iapanneausm Ha yposHe komaHO / Instruction-level parallelism

Hapannenusm Ha yposHe npoyeccopa / Processor-level parallelism

Memoob! npedcmasseHuss ompuyamesbHbIX 080UUHbIX Uucen. /Jeouunas apugpmemuxa / Negative binary
numbers. Binary arithmetic

e N w

9. CuHxpoHu3ayusi wuHbl. Apbumpasic wuHbl / Bus synchronization. Bus arbitration
10. Tunsbt 6a30ebix senmuseli / Basic gates

11.KombuHamopHble cxembl / Combinational circuits

12.Apupmemuueckue cxemblt / Arithmetic circuits

13.Takmoeble eenepamopbt / Clocks



14.3awenxu. Tpueeepnbi. Pecucmpnli / Latches. Flip-flops. Registers

15.Tpakm danHbix 0151 apxumexkmypbt Mic-1 / Data Path for the Mic-1

16.MuxpoxomaHndbt Mic-1 / Mic-1 microinstructions

17.MemoObl nogblweHus: npou3eodLmebHOCMU MUKpOdpXumekmypbl Ha npumepe Mic-
1/ Performance optimization on the Mic-1 example

18.Kaw-namsmb / Cache memory

19.MemoOob! npedckasaHusi nepexodos / Branch prediction

20.06pabomka ¢ usmeHeHuem nociedo8amenbLHOCMU U nepeumMeHosaHue peaucmpos / Out-of-order
execution and register renaming

21.CnekyasmugHoe ucnoaHeHue / Speculative execution

22.XapakmepucmuKu ypoeHs apxumeKkmypbl Habopa komaHo / Properties of the ISA level

23.3adauu onepayuoHHoL cucmembl U ee poab 8 MHO20ypO8HegoLl op2aHuzayuu komnbtomepa / OS tasks
and function in the multilevel computer organization

24.Peanusayus cmpaHuuHoll op2aHusayuu namsmu / Virtual memory implementation

25.Memo0db! opeaHuzayuu 88o0a-gbieoda / Memory-mapped 1/O and Port-mapped I/O

26.Accembaep. Ponb accembaepa 8 MHO20ypogHe8oll cmpykmype kKomnbiomepa / Assembler and its role in
multilevel computer organization

27.Accembaupoearue e 0ea npoxodd. Tabauya cumeonbHbix umeH / Two-pass Assembly. Symbol table

28.TakcoHomus PaunHa / Flinn’s taxonomy

29.3axoH Amdana. / Amdal’s law

30.Csolicmea keaHmoeozo buma / Properties of quantum bit

31.Keanmosas 3anymanHocmb. Ceolicmed u npuMeHeHue 3anymaHHbIX K8AHMOBbIX COCMOSIHUL 8
KeaHmosblx Komnbiomepax. / Entanglement. Properties of entangled objects. Application in quantum
computing

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

CTy,E[EHT JaeT MIOJTHBIN OTBET Ha BCe TeopeTh4deCkre BOIIPpOChl, BO3MO>XHO C HE3HAUNUTE/IbHbIMH
pass HETOUHOCTAMU B OIpeae/IeHhun HOHHTHﬁ, nmpoLeccoB U T.I1. CTy,Z[eHT pa60Tan Ha IIPpakKTUYeCKUX
3dHATHAX U BBITIOJIHWU/I BCE€ TECTOBBIE 3a[dHWUA KaK MUHUMYM Ha 80%.

CTyJeHT faeT oMOOUHbBIE OTBETHI, KAK Ha TEOPETHUECKKEe BOTIPOCHI, TaK M HA HAaBO/IAIIHE BOMPOCKHI
fail  sk3amenaropa. CTy[eHT TPOITyCTH/ OOJBIIYIO UaCTh TIPAKTUUECKUX 3aHSATHH 1 He BBITTOTHUIT
TECTOBBIE POBEPOUHbIE 3a/[aHMS.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)

OcHOBHasi TuTeparypa:

1. Bypnankos [Imutpuii EBrenbeBuu. BBejieHue B apXUTEKTYPY BbIUUC/IUTE/IBHBIX CUCTEM.
MUKpOIIpPOLIeCCOPHI U MaMATh : yueb.-MeTo[. mocobue asist ctygeHToB HHI'Y oOyuaromumxcst o
HarpassieHuto roarotoBku 09.03.02 "Mudopm. cuctemsl u TexHosoruu” / HHI'Y. - H. Hoeropog : [6.
u.], 2017 (Tun. HHI'Y). - 76 c. - 75.00., 42 3K3.

2. TaneHbaym 3. ApXHUTeKTypa KOMITbIOTepa : Tep. C aHrJl. - 5-e u3g. - CII6. : TTutep, 2007. - 844 c. + 1
371eKTpoH. onT. Juck (CD-ROM). - (Knaccuka computer science). - ISBN 5-469-01274-3 : 533.50., 1 3k3.



3. Tanenbaym D. ApxutekTypa Komribiotepa = Structured computer organization / [riep. ¢ anr. E.
Martgees]. - 6-e u3g. - CII6. : [Turep, 2014. - 816 c. : un. - (Knaccuka computer science). - ISBN 978-5-
496-00337-7 : 1022.00., 1 3K3.

4. Tanenbaym 3. CoBpeMeHHbIe OTepaljiOHHbIEe CUCTEMBI : TIep. C aHTJI. - 2-e u3f. - CII6. : Tlurep, 2005.
- 1038 c. - (Knaccuka computer science). - ISBN 5-318-00299-4., 1 k3.

[ononHuTebHas TUTEpaTypa:

1. Tanenbaym 3. CoBpeMeHHbIe OTlepal{MOHHbIE CUCTEMEI : TIep. C aHIJI. - 2-e U3, repepab. u Jor. -
CII6. : TTutep, 2004. - 1040 c. - (Knaccuka computer science). - ISBN 5-318-00299-4 : 375.00., 1 3k3.

[TporpammHoe oGecrieueHne 1 VIHTepHET-peCcypchl (B COOTBETCTBHHU C COJiep>KaHUeM /IMCIATUIAHBI):

1. Prof. David A. Patterson. Lecture 6: Vector processing, 1998,
http://www.cs.berkeley.edu/~pattrsn/252S98/Lec06-vector.pdf
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