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I[TporpamMmmy cocTaBHIIA:
I-p TeXH. HayK, ipodeccop, )
3aBeyronmii Kageapoit NpuKIaaHON HHPOPMATHKH C.IL. Cymenko

Penensenr:
JI-p TeXH. HayK, mpodeccop,
3aBeAyIomuil kKadenpoi TeOpeTHIECKHX OCHOB HH)OPMATHKH

A.B. 3amarun

Paboyas mporpamMma JHCHIHUIUIMHBI «ApPXHTEKTypa BBIYHCIMTEIBHBIX CHCTEM» paspaboTaHa B
COOTBETCTBHH C CaMOCTOSTENBFHO YCTAHABIMBAEMBIM 00Opa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
obpasoBanusi — OakamaBpuaT —  (emepalbHOTO  TIOCYAApCTBEHHOTO  aBTOHOMHOI'O
00pa30BaTeIbHOTO YUpEeXICHHUs BhIcIiero obpasoBanusi «HaluoHAIBHBIN HCCIIEN0BATEIBCKHAN
Tomckuii rocynapcTBEHHBIH YHHMBEPCHTET» 10 HampaBieHuio moarotoBkd 09.03.03 -
[Tpuxnannas uadopmaruka (Yeepxaen Yuensmm coerom HU TT'Y, mporokoin ot 27.10.2021 1.
Ne 08).

Pabouyas nporpamma onobpeHa Ha 3aceaHiy Kadeapbl MPUKITaTHON HHPOPMATHKH

ITpoTtokon ot 09 mrons 2021 r. Ne 17
3aBemyromuit kadenpoi mpuKIaIHOM HHPOPMATHKH,
II-p TeXH. HayK, mpodeccop N C.I1. Cymenxko

Pabouass mporpamma omoOpeHa Ha 3acelaHHHM y4eOHO-METOJMYECKOM KOMHCCHH HHCTHTYTa
IIPUKJIAJHOM MaTeMaTUKH B KoMIbloTepHbIX Hayk (YMK UITMKH)

IIpotokon ot 17 mons 2021 r. Ne 05 '
ITpencenarens YMK UITMKH, %/V‘/’

JI-p TeXH. HayK, nmpodeccop C.IL. Cymenko



Ilenb ocBOeHUsI AUCHHUIIIMHBI

Heabr — OOy4uTh CTYACHTOB MPHHLMIAM OPraHU3ALUU BBIYUCIMTEIBHBIX CHCTEM M UX
KOMIIOHEHT, METoJlaM 00ecreueHHsl 0TKa30yCTOMUMBOCTU U MacuTabupoBaHus. B pesynbrare
OCBOCHMS JUCIHMIUIMHBI  OOy4aromuiicsi npuoOpeTaeT HaBBIKM IMPHUMEHEHHUS TEOpUHU
BBIUUCIIUTENBHBIX CUCTEM IPH MPOEKTUPOBAHMM U Pa3pabOTKe NPUIIOKEHUH, paclpeneneHuu
pPECYpPCOB U OLICHKE OIEPALMOHHBIX XapPaKTEPUCTUK BBIYUCIIMUTEISA, HACTPOUKE IPHUIIOKCHUN U
CEPBUCOB Ha UX DKCIUTyaTalHIO B 3aJaHHBIX YCIIOBHIX.

1. Mecto nucuuminibl B cTpykType OITOII

JucuumimHa «ApPXUTEKTypa BBIUYHUCIHTEIBHBIX CHCTEM» OTHOCHUTCS K O0s3aTeIbHOM dYacTu
bioka 1 «/lucuuminHe», BXOJUT B MOAYJIb «KOMIIBIOTEPHBIE HAYKUY.

[IpepexBU3UTHI TUCIUIUIMHBL: «AJITOPUTMBI U CTPYKTYPBI JAHHBIX).

[TocTpekBU3UTHI TUCIUILTUHBL: «OMepaluOHHbBIE CUCTEMBD», «KOMIBIOTEpHBIE CETH.

2. KomnereHnuuu u pe3yabTarbl 00y4deHusi, ¢opMupyemble B pe3yjbTaTe OCBOEHHS
AUCHHUIJIMHBI

Tabnuua 1.
Kox u HanMeHoBaHMe pe3yJIbTATOB 00yUeHH s
Kommnerenuus HNuaukaTop KoMIeTeHIMH (I1aHUpPYEMBIE PE3YIHTATEL 00YHCHHS 10
JVCIUIUIMHE, XapaKTePU3YIOIINE TAIIbI
(hOpMHUPOBAHUST KOMIICTCHITH)
OIIK-2. Criocoben NOIIK-2.1. O6nanaet OP-2.1.1 3HaeT Kak HCTIOJIb30BaTh
MOHUMATh NPUHLHUIEI | HeOOXOTUMBIMU 3HAHUSIMH B 00JaCTH | COBpEMEHHbIE HH(OPMAIIHOHHBIE TEXHOJIOTHH, B
paboTsI COBPEMEHHBIX | MH(OPMAIMOHHBIX TEXHOJOTHH U | TOM YHCIEe OTEYEeCTBEHHOIO NPOU3BOJCTBA Ha
MH()OPMALTMOHHBIX MPOTPAaMMHBIX CPEICTB, B TOM YHCIIE | BCEX dTarax pa3pabOTKH NPOrPaMMHBIX CHCTEM.
TEXHOJIOT Uil Y | TOHMMaeT MPUHIUMIHI KX PaOOTHI. OP-2.2.1 3nHaer Kak MpPUMEHITb 3HAHMUI,
nporpaMMHbIX cpencts, B | MOIIK-2.2. [Ipumenser 3HaHMS, | MOJyYeHHble B 00JacTH WH(OOPMALMOHHBIX
TOM YHCJIe OT€YECTBEHHOIO | MOJyYeHHbIE B o0nacTu | TEXHOJOTMIT W NPOrpaMMHBIX CPEICTB, IpU
MPOU3BOJICTBA, n | "HQOPMALMOHHBIX TEXHOJOTHH | | pelIeHuH 3amaq npodeccrnoHanbHOM
UCIIONb30BaTh ~ MX  IIPU | NMPOTPaMMHBIX CpPEACTB, TIpU | JIeSITeNILHOCTH.
pelieHun 3amad | pemeHun 3amad mpodeccroHanbHol | OP-2.3.1 Hcmone3yer HeoOXoauMble 3HAHHUS B
npodeccroHaNbHOMI JIeSATENBHOCTH. obnactd MHGOPMAIMOHHBIX TEXHOJOTHI
JIeSITETIbHOCTH. MIPOTPAMMHBIX CPEJICTB, B TOM YHCJE€ MOHUMAeT
HOIIK-2.3. Vcmoms3yer TIPUHIUITEI HX PaOOTEHI.
COBPEMCHHBIE MH()OPMAIMOHHbIE
TEXHOJIOTHH, B TOM qucie
OTE€YECTBEHHOTO TIPOM3BOJACTBA Ha
BCeX JTamnax pa3paboTku
MPOTPAMMHBIX CHCTEM.

3. CTpyKTYypa U cojep:KaHHe JUCIHUTTHHBI
3.1. CTpyKTYpa H TPY/10eMKOCTh BH/10B Y4eOHOI padoThl N0 AUCHHILINHE

061_[1351 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 2 3a4CTHBIC CAWHUIIBI, 72 4gaca.

Tabnumna 2.
TpynoeMKOCTb B aKaZIEMUYECKUX
Buj yaebHO# paboTh yacax

4 cemecTp BCEro
O61ast Tpy10eMKOCTh 72 72
KonrakTHas padoTa: 33,85 33,85
Jlexrm (JI): 32 32
[paktuku (I13)
JlaGopatopusie pabotsl (JIP)
Cemunapsi (C3)




['pynmnoBsle KOHCYIBTALUU 1,6 1,6
WupuBuayanbHble KOHCYJIBTAIAN
[TpomexyTouHas aTTecTanus 0,25 0,25
CamocTrosiTeJibHasi paGoTa 00y4Yaoerocs: 38,15 38,15
- U3yyeHue yuebHo2o0 mamepuana, nyoauKayuil 32 32
- 10020MOBKA K pyOedCHOMY KOHMPOTIIO NO meme/pasoeny 6,15 6,15
Buji npoMe:kyTouHOM aTTecTalMN

3auer 3auer

(3a4yeT, 3a4eT C OIEHKOM, IK3aMeH)




3.2. Couepmanne U TPYAOEMKOCTb pa3jie/JioB JTUCHUIIINHBI

Tab6muna 3.

Konx
3aHATHUS

HanmenoBanue pa3aciioB 1 TEM U UX COACPIKAHUE

Bun
y4eOHOI
paboTsl,
3aHATHH,

KOHTPOJIS

Ce
Me
cT

Yackl B
3JIEKTPO
HHOH

¢bopme

Bcero
(dac.)

Jluteparypa

Kox (s1)
pe3ynbTaTa(oB)
o0OyueHHs

1. Opranuzaryst BEIMUCIUTEIbHBIX CHCTEM.

KommonenTs! Berancnutens. OJHONPOIECCOPHBIE M MHOTOIIPOIIECCOPHBIE
apxutektypsl. Knaccudukanus no ®@nuny. SISD-apxurekrypa. SIMD-apxurekrypa.
MISD-apxurekrypa. MIMD-apxutekrypa. [Ipunnunst oprannzanuu CISC u RISC
nporeccopoB. TexHonorua CMT. McTounuku napamienan3mMa KOMIbIOTEPHbIX
BeIYHCIeHNH. KitaccuduKkamyst BEIMUCINTEIbHBIX CUCTEM M0 YPOBHSAM Iapajuien3Ma
(xnmaccudukanust no Tpenuseny). Iloaxoasl kK opraHU3aIii MHOTOIIPOLIECCOPHBIX
cuctem. CMP, SMP, MPP, CC-NUMA, BbIUHCIHUTEIbHBIC KIACTEPHI.

Jlexun

1,23

OP-2.1.1, OP-2.2.1
OP-2.3.1.

®opma CPC:
- U3y4eHUe y4eOHOTro MaTepHana, myOIuKanui,
- IOATOTOBKA K PyOSKHOMY KOHTPOJIIO 110 TeMe/pasaeny.

CPC

2. ApxuTexTypa MUKPOIIPOIIECCOPOB.

ApPXUTEKTypHBIE TIPUEMBI, HCIIOIb3yeMBbIe TIPH IOCTPOESHUH MTPOIIECCOPOB:
KOHBelepH3anus, CylnepcKantsipHas apXUTeKTypa, HEYIOpsSA0YEHHOE BIIIOJTHEHNUE,
CHEKYJIITUBHOE M NPEINKaTHBHOE MCIIOIHEHNE, IEPEUMEHOBAHUE PETHCTPOB, 00X01 1
MPOJBMKEHNE JaHHBIX, MIpe/iCKa3aHue BeTBIeHuH, npespaiienue CISC apxurekrypsl B
RISC, MHOTOS1IEpHOCTH, MHOTONIOTOYHOCTH. CTpoenne KO mamstu mpoueccopa.
Apxurexrypa Intel CloverTown, apxurektypa AMD Barcelona, apxutekrypa SUN
UltraSPARC T1, T2, apxurekrypa IBM P6, apxutekrypa IBM CellBE.

Jlexun

1,23

OP-2.1.1, OP-2.2.1
OP-2.3.1.

®opma CPC:
- U3y4yeHue yuyeOHOro MaTepuaa, myoIuKanuii,
- HOJrOTOBKA K pyOEeKHOMY KOHTPOJIO TI0 TeMe/pasiely.

CPC

3. llunHBIC HHTEPQEHCHL.

OBosronus cucteMHbIx muH. [Huabr BBoga-eeiBoja: muHa PCI, mmua PCI-X, mmna
PCI-E, mmaa AGP, nnrepdeiic BBoa-BbIBOIa HA OCHOBE KOMMYyTaTopa, muHa Infini-
Band. ITepudepwuiiapie muabl: muHa EIDE, mmmHa SATA, cemeiictBo mma SCSI, mmHa
SAS, mmua IEEE-1394, muna Fibre Channel, HT, FSB, FireWire, yauBepcanbHas
nocyenoBarenbHas muHa USB.

Jlexun

1,23

OP-2.1.1, OP-2.2.1
OP-2.3.1.

®opma CPC:
- U3y4eHue yuyeOHOTo MaTepuana, myOIuKanuii,
- HOATOTOBKA K PYOEKHOMY KOHTPOJIIO 110 TeMe/pasiely

CPC

4. TTogcucrema maMsTH.
MHoroypoBHeBas apxuTekTypa namsatu. Ctatudeckas u fuHamudeckas namste. KOII

Jlexun

1,2,3

OP-2.1.1, OP-2.2.1
OP-2.3.1.




namstb. KOIII mpsmoro otobpaxenust. [lonmHocThio acconnaruBbiii KOIII.
MHoxectBeHHO acconatuBHbIi KOIII. MHOroyposHeBoe nocrpoenue KOII namsru.
Metoms! moctpoerust KOIII mamsaTu pa3nu4HbIX ypoBHEH. [IpHHIMTIEI OpraHr3anuu
OTIepaTHBHON MaMsTH. DJIEMEHT INHAMUYECKOH MaMaTH. MacCHBEI ST9€EK U CTPYKTYpa
MHUKpPOCXEM JTMHaMH4YecKoi namsT. Kitlaccndukanus TUIIOB MaMsTH CITy4aifHOTo
Jocryna. Pu3nueckoe U JIOTHYECKOe MOCTPOCHHUE ONEPAaTUBHOM U AUCKOBOW MaMATH.
MHorokanansHas namsTh. Texnonoruu FPM, EDO, BEDO, SDR SDRAM, DDR
SDRAM, DDR2 SDRAM, DDR3 SDRAM. Tunsl Mmoxynei mamsaTi. MexaHH3MBI
obecrnieueHns BEICOKOW 0TKAa30yCTOWIMBOCTH OTIEPATUBHON MaMsTh. JICKOBEIE
3alOMMHAIOIINE YCTPOiicTRa.

®opma CPC:
- U3y4eHUe y4eOHOTro MaTepHana, myOIuKanu,
- IOATOTOBKA K pyOe)KHOMY KOHTPOJIIO IO TeMe/pas3ziely

CPC

5. Metonsl obecniedeHns 0TKa30yCTOMYMBOCTH U MACIITAOUPOBAHMSI.
MeTo/1b1 3aIUThI JUCKOBOM MaMATH 0T c6oeB. OTKa30yCTONYMBBIE MACCUBBI JHCKOB
(RAID), ypoau RAID. MeTo1pl BUpTyaIH3alUy annapaTypbl BEIYUCIUTEIBHBIX
cucTeM. AnnapaTHas BUpTyanusalus, BUpTyanusanus cpeacrsamu OC,
BUPTyaJIN3anys HA OCHOBE THIEPBH30pOB. Pemenne komnanus VM-Ware B o6mactu
BHUPTYaJIH3aIMH CEPBEPHBIX TPYII.

Jlexun

1,23

OP-2.1.1, OP-2.2.1
OP-2.3.1.

®opma CPC:
- U3y4eHUe y4eOHOTro MaTepHana, myOIuKanui,
- IOATOTOBKA K pyOe)KHOMY KOHTPOJIIO IO TeMe/pas3ziely

CPC

12,15

IMoaroroBka K NpoMe:KyTOYHOM aTTecTauuu B popme 3auera

CPC

1,6

1,23

IIpoxoxaeHne NpoOMe:KYyTOYHOM aTTecTalMu B hopMe 3ayeTa

0,25




4. O0pa3oBaTesIbHbIE TEXHOJOTHH, Y1eOHO-MeTOAMYecKOe U HHPOPMALHMOHHOEe ofecrnevyeHHe
AJI5l OCBOCHMS AU CHHILTUHBI

Onenka 3a  NPOMEKYTOYHYKO  arTeCTalyi0 [0  JACHUIUIMHE  BBICTABIAETCS  Kak
cpenHeapudmMeTHUecKkass MO HWTOraM TEKYIIero KOHTPOJIsS YyCIEeBAaeMOCTH (MO pe3yjibTaramMm
BBINOJIHEHUS TMCbMEHHBIX KOHTPOJIBHBIX padoT) NP YCIOBUHU CIIAYd MEPONPHUATUNA KOHTPOJIBHBIX
TOYEK Ha ITOJIOKUTEIbHYIO OLICHKY. JJIs yJIydIlleHUs! OLICHKHU B IIEPUOJ CECCUHU IIPOBOJAUTCS YCTHBIN
3a4€T ¢ OLEHKOM 110 MarepuasaM BceX JIeKIMH. Tekymuil KOHTpPOJIb YCIEBAacMOCTH
OCYILIECTBIIAETCS Ha KOHTPOJIBbHBIX HEJENAX CEMECTpa.

TumoBeie KOHTPOJIBHBIC 3aJlaHHs WJIM WHBIE MaTepualibl, HEOOXOIUMBIE JJISl OLIEHKHU PEe3yJIbTaToOB
00y4YeHHUsl, XapaKTepU3YIOLIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIMH, 1 METOAUYECKHE MaTepHalbl,
OIIpEAEIAIONIME IPOLEAYPhl OLIEHUBAHUS PE3YJIbTAaTOB 00ydeHMsl, puBeAcHbl B [Ipunoxenun 1
paboueiil nporpamme «DOH/I OLIEHOYHBIX CPEIACTBY.

TumnoBsie KOHTPOJIBHBIE 3a/IaHUS UM UHBIE MaTePHaJIbl, HEOOXOIUMBIE JUISI TEKYILEH aTTecTaluu, u
METOJUYECKUE MaTEpHaJIbl, OINpPEACIAIOIUE IPOLEAYpPbl OLICHUBAHMS pPE3YJIbTaTOB TEKYIIEeH
arrecTauuu, npuBeneHsl B [Ipunoxenun 2 x paboueit mporpamme «lIpumepHbie OIEHOYHBIE
CPEICTBa TEKYIIEH aTTecTalum.

4.1. PexomeHnyemMasi JIUTepaTypa u yueGHO-MeToIHYeCKOe ofecreyeHue

T'on n3nanus,
ABTOpBI / COCTaBUTEIH 3arnasue WznatenscTBO KOJIMYECTBO
CTpaHUI

No
n/m

OcHOBHas IUTEpaTypa

ApxuTeKTypa N3narennckuii oM
1. Cymenxko C.I1. BBIYUCIHUTEIBHBIX CUCTEM. A a 2006 ., 196 c.

Y4ebHoe nmocooue «CKK-IIpece»

Apxurektypa KoMmibtorepa, 5- | 3marenscTBo

2. Ouapro TanHenO6aym 2007 r., 846 c.
asi pefakuus «ITutep»
JononHuTenbHas auTeparypa
ADXHTEKTVDA HUznarenncTBO:
3. | Xopowesckuii B. I'. P P MI'TY num. H. O. 2008 r., 520 c.
BBEIUHMCIIUTENBbHBIX CHCTEM
baymana

4.2. ba3bl JaHHBIX U HH(GOPMAIIMOHHO-CIIPABOYHBIE CHCTEMbI, B TOM YHCJIe 3apy0esKHbIe

1. Onextponnast Oubmmoreka (pemosutopuit) TI'Y [DnexTpoHHbIi pecypc] / DnekTpoHHas
oubmuoreka  (pemosutopmit)  TI'Y:  [cait]. —  [Tomck, 2011-2016]. - URL:
http://vital.lib.tsu.ru/vital/access/manager/Index.

2. U3natenberBo «JIaHb)» [DIIeKTPOHHBIN pecypc]: AIeKTpOH.-On0InoTedHas: cucTemMa. — DIIEKTPOH.
naun. — CII6., 2021- . — URL: http://e.lanbook.com

4.3. llepeyeHb JHIEH3MOHHOTO M POTPAMMHOI0 00ecneYeHUst
MS Windows; MS Office.

4.4. OGopynoBaHMe M TeXHUYECKHUE CPeICTBA 00yUeHH sl

Jns  peanu3aniu  TUCHUIUTMHBI HEOOXOIWMBI JIGKIIMOHHBIE ayJUTOPHUU U AyAUTOPHH MJis
nmpoBeAcHUsT jabopaTopHbIX 3aHATHHA. CHnenuanbHble TEXHUYECKHE CpeAcTBa  (TPOEKTOp,
KOMIIBIOTEP M T.7.) TPEOYIOTCS A JAEMOHCTPAllMM MaTepHaja B paMKax H3y4aeMbIX pPa3JieNoB,
MIPOBEJICHUS 3aIIUTHI IPOEKTOB B KOHIIE ceMecTpa. Bcsi oCHOBHAsI M TONOTHUTENbHAS JIUTEPATypa,
HeoO0XoaAuMas sl CaMOCTOSITEIbHOM pabOThl M MOATOTOBKM K 3K3aMEHY, MMEETCsl B HaydyHOU
o6ubmmorexe TI'Y.



http://e.lanbook.com/

5. Metoauveckue ykazaHusl 00y4alOIMMCs 110 OCBOCHHIO 1M CHMIIJIMHBI

CamocTosTenbHas paboTa CTYIAEHTOB MO JHUCHUUIUIMHE OpraHusyercs B (GopMe caMOCTOATEIHLHOTO
U3Y4YEHHsS] OCHOBHOTO TEOPETHMYECKOI0 MaTepuaja, O3HAKOMJIEHHE C  JOINOJHUTEIbHON
mutepatypoit, WuTepHer-pecypcamu. B  kadectBe  yueOHO-METOqUYECKOro  oOecrnedyeHus
CaMOCTOSITENTbHON PabOThI MCHOJIB3YETCS] OCHOBHAS U JIOTIOJHUTENIBHAS JINTepaTypa Mo MpeaMeTy,
WuTepHer-pecypcbl, MaTepHal JICKIIHA.

Tembl 1 M3yYeHUS @DopmMbl BLINTOJHEHN S 331aHUI
1. Opranuzanuss COMA-eruuciutenein | O0cyxaeHue JIOCTOUHCTB u
HEIOCTATKOB OpraHu3aluu

BBIYHCIIMTEILHON CHCTEMBI

2. AHamu3 BausHUS HeoaHoponHoctu | [locTpoeHune mopnenell KoHBeHEpHOMN
($a3 MUKpOIpOLIECCOPHON KOHBEHEpHOH | 00paboTKH, aHaIu3  pe3yJbTaToB
00paboOTKM, MX YHCIa W YacTOTHI | paCUETOB  HAa  OCHOBE  TEOpUHU

nepe3arpy3Ku KOHBeWepa Ha | KOHBeHepHOW 00paboTKH
ObICTpOJCiicTBIE LEHTPAJIbHOTO

mpoleccopa

3. UccnenoBanue BnusHUs mapameTpoB | OOCyxieHne (dakTopoB,
aCCOLIMAaTUBHOCTH U [IIyOUHBI | OTIPEAETISIONINX ObICTpOCICTBHE

HEOJIOKUPYEMOCTH  KANI-NIAMATH  HA | K3II-TIAMSTH
OIEpPalMOHHbBIEC XAPAKTEPUCTUKHU KIIIA U

BpeMs ero 3arpys3Ku HOBBIM
PUIIOKEHUEM

4. [IpoToxoJibl oOecnieueHus | CpaBHUTEIbHBIA aHAIN3 pa3IMYHbIX
KOT'€pEHTHOCTH B cucTteMax | MpOTOKOJIOB

HEPAPXUYECKON NaMITH

5. AHanu3 NoTeHIMATIbHBIX | OOCY)XeHHE MOAXOM0B K aHalu3y
OIIEepaIMOHHBIX XapaKTepUCTUK | KOMMYHUKAIlMOHHOM Cpeapl U €€

UepapXUiYecKoil  KOMMYHHKAIMOHHOH | (hopMalbHBIX MOAEIeH
cpeapl  Ha  0aze  KOMMYTaTOpOB
BBIUMCIIUTENILHOTO KJIacTepa

6. IlpenonaBaTe/ibCKMii COCTAB, peaJH3YIOLIUH TUCHHIITTUHY
Cymenko Cepreit IlerpoBud, JOKTOp TEXHHMUECKMX HayK, Hpodeccop, 3aBeayromuil kadeapoi
npukiaaHoit unopmaruxu TT'Y

7. S13bIK npenoaaBaHusi — PyCCKHUU SI3bIK.



