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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT
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O6mas Tpynoemkocts (3ET)
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2 AHHOTAIIUA AMCHUITJINHBI

«APXUTEKTYPA ITAPAJIVIEJIBHBIX BBIYNCJIIUTEJIBHBIX CUCTEM»

JluciuminHa OCBSIICHA METO/IaM OPTaHU3aIlMU M CPEICTBAM IMapajuIeIbHBIX
U pacrpeesieHHbIX HAyYHBIX BBIYHMCICHUN HA OCHOBE NMPUMEHEHHSI COBPEMEHHBIX
METOJIOB U CPEJICTB COBPEMEHHOTO MPOTPaMMHOTO M anmaparHoro odecrieueHus. B
npolecce o0ydeHus mpenonaraeTcs chopMUpOBaTh y CTyJACHTOB MPAKTUYECKHE Ha-

BBIKH pa6OTBI C BBICOKOIIPpOU3BOAUTCIbHBIMHA BbIYUCIUTCIbHBIMHA CUCTCMAMMU.

SUBJECT SUMMARY

«ARCHITECTURE OF PARALLEL COMPUTATIONAL SYSTEMS»

Course is focused on methods of parallel and distributed computer systems
development based on modern methods and tools of hardware and software. Appli-
cation of high performance computer systems is considered. Course combines the-
oretical and practical approaches for investigation of high performance complicated

computer systems.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. lenu QUCIUTINHBI:

-M3y4YeHHE TTPUHIIMIIOB ACHCTBUS CKASIPHBIX, TOTOKOBBIX, TApaJUICIbHBIX U BEKTOP-
HBIX BBIYMCIUTEIBHBIX YCTPOMCTB;

-IpruoOpETEHNE HABBIKOB MPOCKTUPOBAHKS KOMIIOHEHTOB IMTPOTPAMMHBIX ITPOYKTOB
C MPUMEHEHHUEM MAaPAJUTM MaPaJUICIBHOIO MPOrpaMMUPOBAHUS IJISI PEIICHUS TTPO-

(dbeccroHaNbHBIX 3a7ad.

2. 3amaun TUCIIATUINHEL:

-[IOJTydeHWE 3HAHUH JIJI M3yYEHUS METO/IOB U CPEJICTB MapalljIeIbHBIX U pacupe/ie-
JIEHHBIX HAYYHBIX BBIYUCIICHUH;

-(hopMUpOBaHKE HABBIKOB MPOEKTUPOBAHUS KOMIIOHEHTOB ITPOTPAMMHBIX ITPOTYKTOB
C IPUMEHEHHEM TIapaJurM MapajijieIbHOTO IPOrpaMMHUPOBAHUS B paOOTHI B TTapa-

JIETTBHOU U PACIIPEEIICHHON BBIYUCIUTEIBHOU. CPENE

3. 3HaHUs METOJIOB U CPEACTB HapalIeNIbHbIX U PACIPEACICHHBIX HAYUYHbIX BbIUHC-

JICHUM.

4. Ymenus IMPOCKTUPOBATH KOMIIOHCHTBI ITPOTrPaAMMHBLIX IIPOAYKTOB C IPUMCHCHUCM

napajiurM mapauieIbHOro MPOrpaMMHUPOBAHUS.

5. HaBbiku pa®oThl B MapayjieIbHON U paclpeeIeHHOM BRIYUCIUTENBHOM cpeie.

3.2 Mecrto mucuumiannabl B cTpykrype OITOII

JlucuuniauHa u3y4yaercs Ha OCHOBE 3HAHU, TOJyYEHHBIX [TPU OCBOCHHUH MPOTPAMMBI
OakayiaBpuaTa WId CIIeUaIUTeTa.

U 00eCreunBaeT U3yYeHHE MOCISAYIOUUX TUCIUIUIINH:

1. «Texnonorus pazpabOTKH MPOrPaMMHOTO 0OECTICUEHUSD



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIETEHIIHH

OIIK-5 CrniocoOeH pa3pabarbiBaTh U MOJEPHU3MPOBATH IPOrPAaMMHOE M allapar-

HOe o0ecIieueHue I/IH(i)OpMaHI/IOHHBIX U aBTOMAaTHU3HUPOBAHHLIX CUCTEM;

OIIK-5.1 3naem cospemennoe npocpammuoe u annapamuoe obecnedenue uH@popma-
YUOHHDBIX U A8IMOMAMUUPOBAHHBIX CUCTEM

OIlIK-5.2 Ymeem paspabamweieams npocpammuoe u annapamuoe obecneuenue um-
PopMaAYUOHHBIX U ABMOMAMUIUPOBAHHBIX cucmeM OISl peuleHus: npoghec-
CUOHAILHBIX 3a0aY

OIIK-6 Crniocoben pa3pabaTbIiBaTh KOMIIOHEHTBHI NMPOrPAMMHO-AMMNApaTHBIX KOM-
TUIEKCOB 00pabOTKM MH(OPMALIMU U aBTOMATU3UPOBAHHOTO MPOEKTHPOBA-
HUS,

OIIK-6.1 3naem annapammuvle cpeocmea u niamgopmvl UHGPAcMpPYKmypvl UHGDOp-

MAYUOHHBIX MEXHONO02UL, UObL, HA3HAYEHUe, aPXUMEKmYpY, Memoobl pa3-
Pabomku U AOMUHUCTIPUPOBAHUSL NPOSPAMMHOANNAPAMHBIX KOMNLEKCO8
00vexma npogeccuoHanrbHOU OessmenbHOCmu

OIIK-6.2 Vmeem ananuzuposeamv mexunuueckoe 3adauue, pazpabamuléams u onmu-
MUBUPOBAMb NPOSPAMMHDIL KOO OJIsl peuleruss 3a0ais oopabomxu ungop-
Mayuu u agmomMamu3supo8aHHO20 NPOEKMUPOBaAHUsL




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmeHnoBaHnue TeMbl JUCIHHAILIHHBI Alek, | Ilp, | Ja6, | UKP, | CP,
n/n a4 a4 a4 a4 a4
1 Bsenenne 1 2
2 | Knaccudukanus BEIMUCIUTEIEHBIX CHCTEM 2 4 18
3 | CoBpeMeHHbIE TEHACHIIMU PA3BUTHS BBICOKOMPO- 2 3 16
W3BOJIUTEIIBHBIX BBIYUCIUTEILHBIX CUCTEM
4 | CynepKoMITbIOTEPHI 3 3 16
5 | UudpacTpyKkTypa CynepKOMIIbIOTEPHBIX LIEHTPOB 1 16
6 | PacnpeneneHHble BEIYMCICHUS 2 3 4 2 16
7 | AIbTepHAaTUBHBIC BHIYUCIUTEIIBHBIE CUCTEMBI 2 4 12
8 | Knacrepnsie n Grid-texHomoruu 2 4 3 1 14
9 | CoBpeMeHHble HMH(OPMAITMOHHBIE TEXHOJOTHU B 1 6 14
BBIYHMCIIUTEIBHBIX CHCTEMAaX
10 | 3aknroueHue 1 2
Hroro, au 17 17 17 3 126
W3 HuxX a4 Ha KOHTPOJIb 0 0 0 0 35
OO01mast TpyJ0eMKOCTh OCBOCHUSI, a4/3¢ 180/5

4.1.2 Conepxanue

No HaumeHoBaHMe TeMbl Conep:xanue
n/n AUCHUTLIHHBI
1 | Beenenue Ienu u 3amaun TUCHUIUIMHBI, METOJIMKA TEKYIIEro KOH-

Tpods. Jluteparypa.
«Grand challenges»
Mopnens ¢pon Helimana
Mammna Teropunra
Apxurektypa u opranuzanus 9BM

2 | Knaccuduxanusi BBIYHCIUTENb- | DBOMIOLNS MUKPOIIPOLIECCOPHBIX aPXUTEKTYP

HBIX CUCTEM

Knaccudukanus apxuTekTyp Mo napauiensHoi o0padboT-
K€ JaHHbIX 110 DIuHHY

CriocoObl OLIEHKH TPOU3BOIUTEIBHOCTH BBIYUCITUTEIb-
HBIX CUCTEM




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

CoBpeMeHHbIe TEHJECHIUU
pa3BUTHSL  BBICOKOIIPOU3BOIH-
TEITHHBIX BBIYHCITUTEIHLHBIX
CUCTEM

OCHOBHBIE NMOHATHS NapajlIeNu3Ma

dopmanpHas MOZEIb YyCKOpeHus. 3akoH Amaans-Yapa
CaepsxuBatoniue (pakTopbl IPIMEHEHHE Mapaien3Ma
[Tytu yBenuuenus npousBoauteabHoctu 9BM
-CoBepIIeHCTBOBAHKE PIIEMEHTHOM 0a3bl
-CoBepIlIeHCTBOBAaHUE ApXUTEKTYpbl DOBM
-CoBepUICHCTBOBAaHUE NPOLECCA BBIIOJHEHHUS UHCTPYK-
105078

-CMmeHa napaurmMsl OpraHu3alvy BHIYUCICHUN

CynepKoMIbIOTepHI

Buael mapamenusma

Buapl MynbTHTIPOIIECCOPOB TT0 OpraHU3auK PaboTHI C Ta-
MSATBIO.

PasHoBuAHOCTH NapaiebHBIX MHOTOIPOLIECCOPHBIX BbI-
YUCJIUTENbHBIX CUCTEM

KiacrepHbie cynepkoMIblOTEpHI

Wndpactpykrypa
NBIOTCPHBIX LHECHTPOB

CYIIEpPKOM-

Lentp 00pabOTKM TaHHBIX

TpeboBanus, npenbsapisemsie K LIO]
YpoBuu Haaexnoctu [{O/]
XapakTepuUTUKH YPOBHEW HAJIEKHOCTH
Cepruduxarms [1O/]

NunxenepHas undpactpykrypa O
Cucrema opranuszaiuu 6ezonacHoctu [{O]

PaCHpeHGHGHHLIG BBIYUCICHUS

[TonsiTHE pacpeeIeHHBIX BBIYNCICHUH.
MeTaKOMITHIOTHHI.

Grid-TexHoJIOrUH

Mopnenu ceTu ¥ CeTeBbI€ MPOTOKOJIBI.
ITporoxon TCP/IP u IP anpecarusi.

AJ'II)TCpHaTI/IBHI)IG BBIYUCINTECIIb-
HBbIC CUCTEMBbI

OnTuyeckne BHIYUCITUTEIIbHBIE CUCTEMBI.
KBanTOBBIE KOMITBIOTEPHI.
JAHK-mpoueccopsi,
KoMmmyHMKaImOHHBIE TPOLIECCOPBI
[Ipoueccopsl 6a3 JaHHBIX
Hetiponpornieccopsl

[Ipoueccopbl HEUETKOM JIOTUKH.

Kinacrepusie u Grid-TexHonoruu

BoruncnutenbHble KilacTepbl
Apxurektypa u texnonoruu GRID
Pecypcet GRID

Yposuu GRID
Wuctpymenransubie cpeactsa Grid
ITpumeps! peanuszauuit GRID

CoBpeMeHHble  HMH(OPMAIMOH-
HbI€ TEXHOJIOTUM B BBIUYUCIH-
TEJIbHBIX CUCTEMAaxX

CepBHC-OpUEHTUPOBAaHHAs ApPXUTEKTypa
Bupryanusanus
OO6nauHble BEIYMCICHUS U TEXHOJIOTHH

10

3akiroueHme

Kparkuit 0630p npoitnenHoro kypca. OcoOeHHOCTH MPo-
BE/ICHUS 3aIUTHl KypCOBOW pabOTHI M SK3aMeHa.

4.2

Ilepeuenn 1a00paTOPHBIX PadOT




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos
1. YMHOXEHUE MATPHULIbI HA BEKTOP 1 MATPULIbI HA
MATPULLY HA CUCTEMAX C OBIIEN [TAMATBIO 3
2. COPTUPOBKA HA CUCTEMAX C OBILEN TAMSITBIO 3
3. PEHIEHME CHCTEM JIMHEWMHBIX AJITEBPAMYECKHNX
YPAHEHNUN UTEPAIIMOHHBIMU METOJIAMUA 4
4. PEHIEHHME CHCTEM JIMHEMHBIX AJITEBPAMYECKHNX
YPAHEHUU, ITPAMBIMU METOJJAMU 4
5. PEHIEHME CHCTEM JIMHEMHBIX AJITEBPAMYECKHNX
YPAHEHUNH, C MATPULIAMMU CIIEIIMAJIBHOI'O BUJIA 3
Hroro 17

4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH

HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos
1. PaccMoTpeHune NpakTUYECKUX pPealn3aliii MHOTOIIPOLIECCOPHBIX
cucteM: SMP, MPP, NUMA 4
2. OneHka yCKOpEeHHUs KJIaCTEPHOU CUCTEMBI B PA3JINYHBIX KOHPUTY-
panusix co-eAMHEHUS BBIUNCIUTEIbHBIX Y3JI0B 4
3. PaccMoTpeHHEe pa3InYHbIX TOIOJIOTUIN CBSI3€M pa3iIM4YHBIX Kia-
CTEPHBIX pELICHUN 3
4. IIpotokonsl, uHTEpdeicel u ceppuchl SOA 6
Hroro 17

4.4 KypcoBoe npoeKTupOBaHHe

[lenb paboThl (11poekTa): I mybokas npopaboTKa OTACTbHOM TeMbI B 00JIACTH BBIYHC-

JIUTCIIBHBIX CUCTCM, BBITIOJTHCHHAA CaMOCTOATCIBHO O6yanOHlI/IMC5I.

Conepxanue pabotsl (mpoekra): KypcoBas pabota no AUCHUILTUHE « APXUTEKTYpa
napajuieTbHBIX BEIYUCIUTEIBHBIX CHCTEMY SIBIIACTCS, B IEPBYIO OYEpPE/b, UCCIIEIO-
BaTEJIHLCKOM paboOTOM CTyAeHTa B 00JACTH COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHO-
JIOTHM M COCTOUT M3 aHAJTUTHYECKOro 0030pa Mo BRIOPAHHOU TeMe (JTUTepaTypHBIN
0030p MO TeMe KypCOBOM paOOThI), aHAIM3a U IPOEKTHOTO PEIICHUS B 3aJaHHOM 00-
JacTH, TPOrPAMMHOTO WJIM HH(PACTPYKTYPHOTO MPOEKTA B KAYECTBE MPAKTUYECKOM
4acTu paboThI.

CryneHTbl BEIOMPAIOT TEMY KypCcOBOil pabOThI CAaMOCTOATEIBHO MOCIE 00CYXKICHUs

TEMBI U COAEpKaHUS pabOThI C HAYYHBIM PYKOBOAUTEIEM KypcoBoii paboTsl. CoBna-



JICHUE TeM KYpPCOBBIX palbOT y CTYICHTOB OJHOW Y4EOHOMW TPYIIIIBI HE JKeNIaTelbHO,
KpOME CJTy4yaeB, Korjia 0ObEeKT UCCIICOBAHUIA Pa3HBbIi.

KypcoBas pabora BkiIto4aerT:

-TutynbHBIA TUCT, OOPMIICHHBIA B COOTBETCTBUU C TpeOOBaHUSAMU O(OpMIICHUS
paboT 00yJaronxcs.

-OrmnaBneHue, coueprkailiee NepeyeHb OCHOBHBIX CTPYKTYPHBIX 3J€MEHTOB pabOThl
U CTPaHHULIbI UX pa3MeELIeHMs B KypCcOBOM padore.

-BBenenue, B KOTOpOM J1aeTcsi 000CHOBAHHE M 00II1asi XapaKTEPUCTUKA PAOOTHI.
-OCHOBHas 4acTh, I7I€ MPUBOAUTCS aHATUTHUECKUI 0030p 10 BHIOPAHHOHN TeMe U U3-
JararoTcs pe3yabTaTbl COOTBETCTBYIOIIETO TEME MaTepHalia.

-3aKkJIt04eHue, B KOTOPOM MOJBOIATCS UTOTH MTPOJICIIaHHOM paboThI, u3iaraercs cop-
MHUPOBAHHOE CTYJACHTOM CYXJEHHE U COOCTBEHHBIN B3I HA MPEAMET UCCIEI0Ba-
HUSL.

-IIpunoxenus, conepkaiiyue MPaKTUIECKYI0 9acTh KypCcOBOW pabOTHI.

-CIrMcoK MCTOIB30BAHHBIX UCTOYHUKOB U IUTEpaTypsl (0T 2 10 10)

KypcoBas pabota npeacraBisercs Ha MPOBEPKY B IIEYATHOM BHJIE, IPOIIUTOH B IJ1a-
CTUKOBOM CKOPOCIITMBATEIE C MPO3PaYHO IepeHel 00105KK0#. TeKCT T0KeH UMETh
CIUIONIHYIO HyMEpaIuio CTPaHUIl (HOMEp Ha MEPBOM CTpaHUIE, T. €. TUTYIHHOM JIH-
CTe, HE cTaBUTCS). TEKCT KypcOBOM pabOThI BHIMOIHAETCS HAa CTAaHAAPTHBIX JHCTaX
dbopmara A4 (210x297).

TexcT KypcoBoii paboTbl Habupaetcs B popmare MS Word, mpudt — Times New
Roman, 12 xernb, naTepBan — noaytopHsid. [1ons crpanui: neBoe — 3 cm, nmpaBoe —
2 cM, BepxHee u HiKHee — 2 cM. HoMepa ctpanul] 06003Ha4aroTCst B IpaBOM BEPXHEM
yIi1y (TUTYJABHBIA JTUCT HE HYMEPYETCS).

O6bem KypcoBoit paboTsl ot 30 10 50 cTpaHuil.

DJEeKTPOHHBII BapHaHT KypcOoBOil pabOThI TOJIKEH OBITh 3arpy>KeH B Kypc Ha moodle
Y BBICJIaH Ha MOYTY IPEroiaBaTes.

Conepkanrie KypcoBoi pabOThI B TIPOIIECCE BBITIOIHEHHUS COTIIACYETCS ¢ HAYYHBIM

PYKOBOJIUTEIIEM.



Jl71s1 3aIIUThI IpeAJIaraéMbIX B KypCOBOM pabOTe MOJIOKEHUM M TEXHUYECKUX peIlle-
HUM CTYJIEHTOM rOTOBUTCS Mipe3enTanus (15-20 cnaii10B) u 10KIa1 110 MPEe3CHTAIUN
(10 MunyT).

JlaTa 3alnThl COTIIaCOBBIBAETCS C PYKOBOJUTEIIEM.

[To pesynbraTtam mpe3eHTanuu (PopMyIUPYIOTCS 3aMEUYaHus M0 padoTe, BBISBISIOT-
Csl HEJIOCTaTKU, KOTOPBIE JODKHBI OBITh YCTPAHEHBI U BHECEHBI B TEKCT KypCOBOM

paboTHI.

TeMmpr:

Ne Ha3zBanue TeMbl IlepeBoxa Tembl
n/n

1 | NVIDIA Grid Texnonorus NVIDIA Grid technology

4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuaguBuayajbHOE JOMAIIHEE 3alaHHe

NHnuBuayaapHOE JOMAITHEE 3a/1aHUE HE TIPETyCMOTPEHO.

4.7 JoxkJaan

Jlokiiag He peayCMOTpEH.

4.8 Keiic

Keiic He mpeaycMOTpeH.

4.9 Opranusanus v yueOHO-MeTOANYECKOe 00eceuYeHne CaMOCTOSITeJIbHOM Pa-

00ThbI

N3ydenne TUCIUTIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHON pabOTOM CTyIeH-

TOB C PCKOMCHIOBAHHBIMHU IIPCIIOAABATCIICM JIMTCPATYPHBIMH UCTOYHHUKAMHU WU HWH-

10



dbopMaliMOHHBIMU pecypcaMu cetu IHTepHeT.

[ImaHMpoBaHME BpEMEHU U1l N3YUECHUS JUCLHUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoj 00yuyeHus, IpelyCMaTpUBas IPH TOM PETYJIIPHOE IOBTOPEHUE MPONAECHHO-
ro marepuana. OOy4arommuMcsi, B paMKax BHEAyAUTOPHON CaMOCTOSITEIbHOU pado-
ThbI, HEOOXOIUMO PETYIISPHO JTOTOIHATH CBEACHUSIMHU U3 JIUTEPATYPHBIX HCTOYHUKOB
MaTepHall, 3aKOHCIIEKTUPOBAaHHBIN Ha JIeKIUAX. [Ipr 3TOM Ha OCHOBE U3yUYEHHUs pe-
KOMEH/I0BAaHHOMU JIMTEPATYPHI 11€JIECO00Pa3HO COCTABUTh KOHCIEKT OCHOBHBIX MOJIO-
XKEHUN, TEPMUHOB U OIPEACIICHUIN, HEOOXOIUMBIX JJIsl OCBOEHUS Pa3/IeioB yUYEeOHOM

JUCHUITIIINHBI.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUs
Y KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHue npeanoiaraeT 0coobM
00pa3oM OpraHu30BaHHOE B3aUMOJICHCTBHE MEXKTy MPETOAaBaTeNIeM U CTY/ICHTaMH,
IPY 3TOM MPEATOIIATaeTCs, YTO KOHCYJIBTAHT TMO0 3HAET TOTOBOE PEIIeHUE, KOTOPOE
OH MOXET MPEeANHUCcaTh KOHCYIBTUPYEMOMY, JINOO OH BIAJEET COCOOAMU ACSTENb-

HOCTH, KOTOPbIE YKa3bIBAIOT IYTh PELICHUS MPOOIEMBI.
B cnyuae npumenenusn /{OT c 3amenoii ayoumopHvlx 3aHamuil:

CamocrosTenbHOM 3anMcH Ha Kypc HET. CTyI€HT 3aX0AUT Ha KypC, UCIIOJIb3Ysl
JIOTHH/TIapOJib OT €IMHOM YUETHOM 3aITUCH YHUBEpCUTETA (€AMHBIN JIOTUH U MapOIIh).
Kaxnyro Henento OyeT 10CTyHA HOBasi TeMa Kypca: NPe3eHTAlMU U KOHCTIEKTHI, C
KOTOPBIMHU O0YyYaroIIuecs: CMOTYT O3HAKOMUTHCS B JIF0O0€ ynooHoe BpeMs. [IpakTu-
YECKHE 3aHATHS MIPEyCMaTPUBAIOT CAaMOCTOATEIBLHOE BBITIOJIHEHUE 3ajaHni, Peko-
MEHJIyeM M3ydaTh MaTepuall MoCiIeI0BaTeIbHO, YTO CYIIECTBEHHO 00JIErIUT padoTy.
Becsk yuebnslii kypc paccuntad Ha 16 Henenb. Ero utorn OymyT moaBeieHbI B TeUe-

HHUEC HCCKOJBbKHNX HCACIIBb ITOCJIC €TI0 OKOHYAHMS.

Texymas CPC IIpumepHas
TPYI0€MKOCTh, a4
Pabota ¢ neKIMOHHBIM MaTepuaaoM, ¢ y4eOHOM JTuTeparypon 20
Omnepesxaromias caMoCTosITeIbHasE paboTa (M3yuyeHne HOBOTO Mare-
puaza 10 ero U3J10KeHUs Ha 3aHATUSIX) 0
CamMocTosTeNbHOE U3YUEHHUE Pa3/IeNIOB TUCIUILIAHBI 0
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Texymas CPC IIpumepHas
TPYA0€MKOCTb, a4

BrinonHeHne JOMaIHUX 3aJaHUM, JOMAIIHUX KOHTPOJIBHBIX padoT 0
[ToaroroBka Kk 1a0OpaToOpHBIM padOTaM, K MPAKTHUYECKUM M CEMH-

HapCKHUM 3aHATHUSAM 26
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJNIOKBUYMaM 5
Brinonnenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 40
[Touck, nzydyeHue u npe3eHTaIuss HHOOPMAIIMH 110 33aJIaHHON TIPO-

OnemMe, aHAIM3 HAYYHBIX MyOJIMKAIM 110 3aIaHHON TeMe 0
Pabora Hax MeXAUCHUIUTMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX [0 3aJaHHOU TeMe, BHITTOJTHEHHE PacYeTOB, COCTAB-

JICHHE CXeM U MOjelieii, Ha OCHOBE COOPAaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ery, Au¢GepeHIINPOBAHHOMY 3aUETy, SK3aMEHY 35
NTOI'O CPC 126
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Tanenbaym, Ouapro. Pacnipenenennbie cuctemsl. [IpyHIMIB U apagurMbl 36
[Texct] : moHorpadwus / 3. Tanenbaym, M. Ban CreeH ; [[lep. ¢ anr. B. T'op-
oynkog], 2003. -876 c.

2 Tanenbaym, DHIpro. ApxuTekTypa kommbiorepa [TekcT] : mepeBoaHoe u3ia- 5
Hue / D. Tanenbaym, T. Octun, 2013. -811 c.

JlomonHuTeNnbHas TUTEparypa

1 BoeBoaun, Banentun BacunbeBuu. IlapannensHbie Bbrumcienus [Tekcr] : 12
yueb. nocobue u1st By30B 1o Hanpasienuto 510200 “Ipuknannas maremaTuka
u uapopmaruka” / B.B. Boesonun, Bin.B. Boesoaun, 2002. -VII, 599 c.

2 Hewmmnrorun, Cepreii A. [1apamiensHoe mporpaMMUpOBaHUE JJIsI MHOTOIIPOIIEC- 10
COpPHBIX BBIUMCITUTENBHBIX cucTeM [Tekcr] : monorpadus / C.A.Hemurorus,
O.J1.Crecuk, 2002. -396 c.

5.2 IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANNOHHOM ceTu « UH-

TEPHET», UCIIOJb3YCMbBIX IIPH OCBOCHHH NUCHUIIJTUHBI

Ne ni/n DJIeKTPOHHBII ajpec

1 HOY UHTVYUT ApxutekTypbl ¥ TONOJIOIMH MHOTONPOLIECCOPHBIX BBIYMCIUTENBHBIX CH-
cremhttps://intuit.ru/studies/courses/45/45/info

5.3 Anpec caiita kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=7576
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

JInst IUCIUTIIMHBL « APXHUTEKTYpa MapaJUIeIbHbIX BEIYUCIUTEIBHBIX CHCTEM
dbopmoit TpOMEKyTOUHOM aTTeCTaIluu ABIseTCs 2k3aMeH. OIleHBaHNEe KaueCTBa OCBO-

CHUS TUCHUILINHBI IIPOU3BOAUTCS C UCITOJIB30BAHUCM peﬁTHHFOBOﬁ CHUCTCMBI.

JK3aMeH

Ouenka KoauuecTBo Onucanue
0aJ110B

HeynosneTrBoputensHo 0-45 TEOPETUYECKOE COIEP)KAHUE Kypca HE OCBOE-
HO, HeO6X0)II/IMBIe MPAKTHUYCCKHU HABBIKH U YMC-
HUS He C(POPMHUPOBAHBI, BHINOJI-HEHHBIE Y4eO-
HBIE 33/IaHUs CONEepKaT TpyOble OMMOKHU, T0-
MOJI-HUTEJIbHAsT CaMOCTOsITENIbHAs paboTa Hal
KypCOM HE IIPUBEAET K CYIIECTBEHHOMY IIOBEI-
MIEHUIO Ka4€CTBA BBIIIOJTHCHUA y‘Ie6-HbIX 3aja-
HHUHN

VY1oBIETBOPUTENBHO 45-64 TEOPETUUECKOE CO/IEpP)KaHNE Kypca OCBOEHO Ya-
CTHYHO, HO TIPOOENbI HE HOCSAT CYIIECTBEHHO-
ro Xapakrepa, HeoOXOAUMbIC TPAKTUIECCKHUE Ha-
BBIKA U YMEHHS pabOThI ¢ OCBOCHHBIM MaTepH-
aJloM B OCHOBHOM C(OPMHPOBAHBI, OONBIINH-
CTBO IPEIYCMOTPEHHBIX IPOTrPaMMOii 00ydeHHsI
y‘-Ie6HbIX 3aI[aHHfI BBIITOJIHCHO, HCKOTOPLIC U3
BBIITOJIHCHHBIX 3a,[[aHPIﬁ coaepxkar OIIINOKHU

Xoportio 65— 84 TEOPETHUECKOE COJCpKAaHUE Kypca OCBOCHO
MIOJIHOCTHI0, 6€3 POoOEeIOB, HEKOTOPBIE IPAKTU-
YECKHE HAaBBIKU U YMEHHSI CPOPMHUPOBAHbBI HEZIO-
CTaTOYHO, BCE MPEIYyCMOTPEHHBIC TIPOTPaMMON
oOy4eHus1 ydeOHbIC 3a/1aHUS BHITIOJTHEHBI, Kaue-
CTBO BBINOJIHCHHS HU OJIHOTO U3 HUX HE OIICHE-
HO MHHHMAJIbHBIM YHCJIOM 0aJlIOB, HEKOTOPBIC
BUJIBI 3aJaHUI BBIIOJIHEHEI C OIINOKAMA

OtnuyHO 85 —-100 TEOPETHUUECKOE COAEpPKAHUE Kypca OCBOEHO
MOJTHOCTHIO, 0e3 MPoOeIoB, HEOOXOAMMBIE ITPAK-
TUYECKUE HABBIKU U YMEHHS C(OPMHUPOBAHBI,
BCE MMPEyCMOTPEHHBIE TIPOTPaMMOi 00yde-HuUs
y‘IC6HI)Ie 3aJaHuA BBIIIOJIHEHBI, KAYECTBO UX BbI-
MIOJTHEHUS! OIIEHEHO KOJIMYECTBOM 0aJlIOB, OJIH3-
KHAM K MaKCUMaJIbHOMY
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OcobGeHHoCTH 1O0MyCKA

Jlomyck K 3K3aMeHy 00yYaroluics MoTy4yaeT Py BBINOJIHEHUU KypCOBOM pa-

00THI, 5 TaGopaTOpHBIX PabOT C MPEAOCTABICHUEM OTYETOB, 2 KOHTPOJIBHBIX PaOOTHI

B (hopMe TECTUPOBAHHS.

6.2 OueHouYHbIC MaTepPHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJsi U MpoMe-

JKYTOYHOM aTTecTAlMH 00y4AOIIUXCH 110 AMCHUIJINHE

Bomnpocsl Kk 3xk3aMeHy

Ne ni/nt Onucanue
1 DOBOJIONMS PA3BUTHUS BBIUMCIUTEIBHBIX BHICOKOIPOU3BOIUTEIBHBIX CUCTEM
2 Knaccugukanus cCOBpeMeHHbIX BHIYUCIUTENBHBIX ccTeM (110 DIMHHY)
3 Kitacrepsr
4 Kitaccnueckas @oH-HeliMaHOBCKAst apXUTEKTypa: MOJIENb, IPUHIIMIIBI
5 Mamuna Teropunra. CpaBHenre mamuH Tetopunra u @on-Helimana
6 SMP apxurektypa
7 MPP apxutektypa
8 NUMA apxutektypa
9 CynepxomiibioTepsl U knaccuduxanus OnuaHa
10 VYposuu Haaexnoctu LHO/]
11 OnTHuecKkre KOMIbIOTEPHI
12 MeTakoMIbIOTHHT
13 Apxurektypa u Texnonorun GRID
14 OO6navnple BEIYUCICHUS U TEXHOJIOTHI
15 CriocoOBbl OLIEHKH MPOU3BOUTEILHOCTH BBICOKOIPOU3BOIUTENBHBIX cucTeM, TOP500
16 OcCHOBHBIE IOHATHS MTAPAJUIEIN3MA U BEKTOPU3ALAN
17 dopmanibHas MOAENb YCKOPEHHUsI. 3aKOH AMaaiis-Yspa
18 CrepxuBaroiye (GakTopbl IPUMEHEHUS MTapauieIn3Ma
19 [Iytu yBenuuenus npousBoauTeabHoctu 9BM
20 [Tpunmune! opranuzanuu RISC npoueccopor
21 Oco0eHHOCTH TIPOIIECCOPOB € MIMPOKUM KOMaHIHBIM cj10BoM (VLIW)

dopma OusteTa

dopMa npoBeJIeHUsI FK3aMeHa — yCTHasi Wik ucbMeHHasi. CymmapHbIid 6a

3a OTBCT CTYACHTA HA OK3aMCHC COCTABJIACT IISITh 0aJoB.
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MuHucTepcTBO HayKH M BhIciiero oopa3zoBanus Poccuiickoit denepanuu
OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUI

yHuBepcutet «JIDTWU» umenu B.M. YabsHosa (JIeHnHa)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
JucuuruimHa ApXUTEKTYypa NapajulesbHbIX BBIYACIATENbHBIX cucteM OKTU
1. Knaccnueckas @on-HeliMaHOBCKas apXUTEKTypa: MOAEb, IPUHLIMIIBI.

2. lentp o6padotku nanubix (LIOM). ®yukiuu u yeayru LHO/. TpeGoBanus,

npenbsasiasiemele k L{O/I.

YTBEPX/IAIO

3asenytouuii kadeapoit BT n.1.H., mpod. M.C. Kynpusinos

Oo0pa3uwbl 3a1a4 (3aAaHN) 1JI51 KOHTPOJbHBIX (IIPOBEPOYHBIX) PadoT
[Ipumepbl TECTOBBIX 3aJaHUI

1.0nTuMHU3aLUI0 ¥ IVIAHUPOBaHKE PAad0THI POrpaMMbl B CyllepPCKaJIsAp-

HbIX DBM BbINOJIHSAET
a.KOMIUJISATOP
b.npoueccop
C.IIPOTPAMMUCT
2.Knaccupuxauuu no ®IMHHY OCHOBAHA
a.Ha TUIE TAaMATH U CIIOCO0y COeAMHEHUS C Hel mpoIieccopa
b.Ha Ko/JIMYECTBE MOTOKOB KOMAH/I M JAHHBIX

c.Ha croco0ax 00paboTku MHOXKECTBEHHOTO IMOTOKAa KOMaH/T
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3.0cHOBHOE TpeOOBaHuUe, NPpeabABJIAsEMOe K HEHTPY 00padOTKH JaHHBIX
a.0BICTPOJICHCTBHE
b.oTKa30ycTOMYMBOCTH

C.00BeM IPEIOCTABIIIEMOMN TTaMSITH

Bech KOMIUIEKT KOHTPOTBbHO-U3MEPUTEIHHBIX MAaTEPHUAIIOB JIJIsl TPOBEPKHU cop-
MUPOBAHHOCTH KOMMETEHIINMU (MHAMKATOpA KOMIIETCHIIMU) Pa3MEIIECH B 3aKPBITOU

4acTH 10 aJIpecy, yKa3aHHOMY B 1I. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

4 Pacripenenennbie BRIUMCICHUS Otuer o y1ab. padote
6 PacnipeneneHHbIe BEIYHCICHUS Otuer o 1ab. pabote
8 HNHppacTpykTypa CyNnepKOMITbIOTEPHBIX IICHTPOB KontponbHas padora
10 PacnipeneneHHbIC BEIYHCIICHUS OtueT no 1a6. pabore
12 Pacnpenenennblie BEIUMCICHUS Ortuer o 1a0. pabote
14 PacrnipenieneHHble BRIYHCICHUS Oruer o 1a0. pabore
15 CoBpemeHnHble HH()OPMALMOHHBIE TEXHOJOTUU B BBUUCIH- | KoHTpombHas paboTa

TCABbHBIX CUCTCMAX
16 3akirroueHne Samura KP / KI1

6.4 Meronnka TeKymero KOHTpoJs

1. MeToz[mca TEKYIIECr0 KOHTPOJIA HA JICKIIHOHHBIX 3aHATUAX

Texymmit kouTpons (TK) BkirouaeT B ceds:

- KOHTPOJIb ITOCCIIACMOCTH,

- BBITMIOJIHEHUE 2-X KOHTPOJBHBIX padoT (Ha 8 u 15 Hepensx)

Kaxcz[a;l N3 KOHTPOJBbHBIX pa60T OXBaThIBA€T HECKOJIBKO TEM, BBIHECCHHBIX Ha

TEKYIIU KOHTPOJIb, olleHuBaeTcs 10 6amnamu u coctout u3 10 BOMpoCoB.

MakcuMaibHas OIleHKa KaXkJI0ro BOIpoca COCTaBmseT 1 6ar.

Ornenka Kaxa0ro Bonpoca GopMHupyeTcs 1Mo CICTYIOIICH IIKae:

1 6amn — HpaBHHBHLIﬁ OTBCT Ha BOIIPOC,

0 GanyioB -HEMpPaBWIBHBII OTBET Ha BOIMPOC.

2. MeToauka TEKYIIECro KOHTPOJA Ha HaﬁopaTOprlX 3AaHATHAX

B mipotiecce oOyueHus 1o TUCHUILIUHE «APXUTEKTYpa NapaijieabHbIX BbIYHC-

JUTEIBHBIX CUCTEMY CTYACHT 00513aH BBITIOJIHUTH S5 Tab0paTOpHBIX padoT. BrimonHe-

HUC J'Ia60paTOpHBIX pa60T CTYyACHTaMH OCYHICCTBIISACTCS B 6pI/IFaI[aX J0 3 4eIOBEK.

ITo pe3ynabraram 1abopaTopHOM pabOTH OPOPMIISIETCS OTUET.

JlaGopaTtopHblie pabOThI 3alTUIIAIOTCS CTYACHTAMU WHIWBHUAYaTbHO. Kabiii
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CTYACHT IT1OJYy4acT BOIIPOC I10 TGOpGTH‘—IGCKOﬁ 4acCTH, KN 110 ITpoucaAypeC NpOBCACHUA

SKCHEPUMEHTAIBHBIX UCCIEAOBAHUM.
Texyunii KOHTPOJIb BKJIKOYAET B CEOS:
- BBINIOJIHEHUE U CJladyy B CPOK OTUETOB IO BCEM JIaOOPATOPHBIM padoTam;
- 3aIUTy 5 1abOpaTOPHBIX PadoT.

MaxkcuMmanbHasi OlIeHKa Kaxaou jJaboparopHoit padotel coctanmsier 10 6an-

JOB.
3. MeToauka TEKYIIECro KOHTPOJA HA NPAKTHYCCKUX 3AaHATUAX

Texyiinii KOHTPOJIb BKITFOYAET B ¢€0s1 KOHTPOJIb MOCeIaeMocT. B xozie mpo-
BEJICHHS ITPAKTUYECKUX 3aHATHH 11eJIeCO00pa3HO MPUBJICUCHUE CTYICHTOB K KaK MOXK-
HO 00JIee aKTUBHOMY y4YacTHIO B JUCKyccusx. [locenaeMocTs U ydacTrue B JUCKYC-

cugx oreHusBaercsa oT 5 xo 10 6amnos.
4. MeToanka TeKylero KOHTPOJIsi CaMOCTOSITEJIbHOM PadoThI CTYIEHTOB.

Kontponb camocToaTenbHOM paboThl CTYIEHTOB OCYIIECTBIISIETCS] HA JIEKIU-
OHHBIX, JJA0OPATOPHBIX U MPAKTUUECKUX 3aHATUSAX CTYACHTOB M0 METOAMKAM, OMH-

CaHHBIM B IL.II. 1-3
5. MeToauka TeKyIero KOHTPOJIl P BbINOJHEHNH KYPCOBOM Pa0d0ThI

Tekymuii KOHTPOJIb MPU BHITIOTHEHUU KypCOBOM pabOThI OCYIIECTBISETCS B
COOTBETCTBUU C METOANYECKUMH YKA3aHUSAMMU 10 KypCOBOMY IPOEKTUPOBAHMIO U 3a-

JTAaHWEM Ha KypCOBYIO paboTy.

KypcoBasi paboTa COCTOUT U3 aHAJIUTHYECKOTO 0030pa Mo BHIOpAHHON Teme
(pedepara), 1 IPOEKTHOTO PEIISHUS B 33JITaHHOM 00J1aCTH B Kau€CTBE MPAKTUYECKON

4acTu paboThI.

OdopmieHue MOSICHUTEIBHOMN 3alMMCKU HA KYPCOBYIO paOOTy BBITIOJHSIETCS B

COOTBETCTBUU C TPEOOBAaHUSAMU K CTYAEHUECKUM padotam, npuHATHIM B CIIOI'DTY.

3amuTa KypcoBOoi pabOThl OCYIIECTBISETCA B COOTBETCTBUM C TPEOOBAHUSIMU
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«Ilonoxenus 0 NPOMEKYTOUHON aTTECTALIUI.

J1J1s BBICTYIUICHHUS ¥ 3aIlIUTh KypPCOBOM Pa0OTHI CTYZ€HTOM FOTOBUTCS ITPE3EH-
Tanus. B mponecce BBICTYIUIEHUS LEJb 3alUIIAOIIETOCs 32 OTPAHUYCHHOE BPEMS
SICHO, YETKO U yOEIUTENbHO MPEICTABUTH CBOIO PA0OTY U MPEATIOKEHHBIE POTPaMM-
Hble WK WH(ppacTpykTypHble pemieHus. [lo pesynasraraMm npeseHtauuu Gopmysiu-
pYIOTCSl 3aMedaHus 0 paldoTe, BBIABISAIOTCS HEIOCTAaTKU, KOTOPbIE JOJKHBI OBbITH

yCTpaHEHBI U BHECEHBI B TEKCT KypCOBOM paOOTHI.

OreHka 3a KypcoBYIO pa0OTy CKJIaJbIBAE€TCS U3 YPOBHS CONEP KaHUsI pabOThI,
Ka4eCTBa BBICTYIUICHHS, OTBETOB Ha BOIMPOCHI M MOJHOTHI y4eTa 3aMedaHuil B (u-

HAJIbHOW BEPCUU KYypCOBOM PabOTHI.
OrneHkH 1 O6aIITBI 32 KypCOBYIO padoTy:
HeynosnerBopurensho 0-13 Ganios
VYnosnerBoputenbHo  14-17 GaninoB
Xopomio 18-21 6aiioB

OT1TIn4yHO 22-25 Gamios
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K

TpeGoBanus k

NMOMeIIeHI 10 NMPOrpaMMHOMY
ol0ecrne4eHn 10
JlaGopatopubie pabo- | Jlabopatopus KomnuectBo mocamounsix | 1) Windows XP
THI MECT C KOMIBIOTEpAaMU | U BBIIIE;
— B COOTBETCTBUHM C KOH- | 2) Microsoft
TUHreHTOM, KommbroTepsl | Office 2007
win HOyTOyKH, pabouee | 1 BbImE;  3)
MECTO npenoaasarensd, | Microsoft Visual
KoMmbloTep Wi HOyT- | Studio 2019; 4)
Oyk, TpoekTtop, 09KpaH, | Microsoft MPI
MapKepHasi 10CKa.
[IpakTyeckue 3aHs- | AyauTopus KomnuectBo mocamounsix | 1) Windows XP

THUA

MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO npernoaBare’s,
KOMIIBIOTEp WJIH  HOYT-
OyK, IpOEKTOp, 3KpaH,
MapKepHasi I0CKa.

Y BBIIIIC;
2) Microsoft
Office 2007 wu

BBIIIC

CamocrosiTenbHas pa-

oora

I[Tomemienue s ca-
MOCTOSATENILHON pabo-
Ta

OcHaIlleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus k cetu «Wu-
TEpHET» U obecrneyeHueM
J0oCTyna B DJIEKTPOH-
HYIO UH(POPMALMOHHO-
0o0pa3oBarenbHyl0  Cpeay
VHUBEPCUTETA.

1) Windows XP
U BBILIIE;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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