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YTBEPXK/IAIO:

HHBIX TEXHOJIOTHHA

. |A. Mouceenko

[Iporpamma y4yeOHOM AMCHMIUTMHBI «ApPXHTEKTypa coBpeMeHHBIX DBM)» cocraBieHa c
yderoM PeiepanbHOro rocy1apcTBEHHOro 00pa30BaTeIbHOTO CTaHAapTa BHICHIEr0 00pa30BaHMS
Hanpasienuss noArotoBku 02.04.02 dynnamentanbHas uHGOpMaTHKa W HHPOPMAIMOHHBIE
TEXHOJIOTHH, YTBEP)KJIEHHOr0 INpuKazoM MuHucTepcTBa 00pa3oBaHHS M HayKH PoccHiickoii
®enepanuu ot «23» aBrycta 2017 r. Ne 811;

OCHOBHOHM 00pa3oBaTeIbHOM MporpamMMmbl U yueOHOro miaHa HamparieHus moarotoBku 02.04.02
@yHnjameHTanbHas MHPoOpMaTHKa U HHGOPMAIIMOHHBIE TEXHOIOTHH, paspaboranusix B ['OY BITO
«JloHEeLKHi HallMOHAILHBIH YHUBEPCHUTETY.

Pa3paboruuk:
Crapumit mpenoaBatenb Kadeaphl MPUKIaIHONH MaTEMaTHKH M
U TEOPHUH CUCTEM YIIpaBJICHHUS € B broxun

[Iporpamma y4eOHOM IHCHMIUIMHBI YTBEp)KIeHA Ha 3ace/laHWM Kadeapbl NpPUKIAJHOM
MaTeMaTUKH U TEOPHH CUCTEM YIIPaBJICHHS

[Tporokom Ne - otr« 4 » Q/4L4LL 2020rT.

/

3aBenyromuii kadeapoi —— /1B.IlleBuos

[Iporpamma yueOHOM aucHMIUIMHBI ox0OpeHa y4eOHO-METOAMYECKOM KOMHCCHEH
(baxynabTeTa MaTeMaTHKH ¥ HHPOPMAIIMOHHBIX TEXHOJIOTHI
ITpotokon Ne 8 ot «15» anpens 2020 r.

[Ipencenarens yueOHO-METOIMYECKOMH %

KOMHUCCHH (aKyIbTeTa JL.U. CensixoBa
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1.  OBJIACTH HPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLECCE

VYyeOHast nucHUIUIMHA «ApPXUTEKTypa COBpeMEHHbIX OBM) OTHOCUTCS K BapuUaTUBHOU
YacTH HPOPECcCCUOHATIBHOIO OJI0Ka JUCHMIUIMH IOJATOTOBKM CTYJEHTOB IO HAIpPaBJICHUIO
noarotoBku 02.04.02 «@DynpameHTanbHas wuH(pOpMATHKa W HMHOOPMAIIMOHHBIE TEXHOJOTHUN.
W3yueHne  AaHHOW  JAMCUUIUIMHBI  OCHOBbIBaeTcs Ha  Oaze  aucuumuiuH  «OCHOBBI
IPOrPaMMUPOBAHUA», «APXUTEKTYpa BBIYUCIUTENIBHBIX CUCTEM», «OIEpalMOHHBIE CHCTEMBIY,
«TexHonoruu 0a3 AaAHHBIX.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapakmepucmuka yueonou Oucyuniunsl

02.04.02 ®ynnamenTanpHas nHGOpMaTHKA U

Hanpanenune noaroToBku
MH()OPMAIIMOHHBIC TEXHOJIOTUN

OynaameHnTanbHas HHPOpMaTHKa U

Marucrepckas nporpamMmma
MH()OPMAIIMOHHBIC TEXHOJIOTUN

OO6pazoBarenbHasi MporpaMma

AKaJICMHUYCCKAsA Marucrparypa

Kpanudukanms

Marucrp

KomnuectBo COACPIKATCIIbHBIX MO,Hy.]'ICﬁ

1

Jucuurmna 6a30Boii / BapuaTHBHOM YacTu

N 0a30Bas 4acTh
006pa30BaTEILHOM IPOrPaMMBI

®opmel kouTpodst (MK, sk3amen, 3auer) 1 MOyNBbHBIN KOHTPOJIb, |1 SK3aMeH

ToKasare ouHas popma 3aouyHas popma
0o0y4deHus oOyueHus
KonnuecTBo 3a4eTHBIX eAMHHULL (KPEIUTOB) 6
I'ox moaroroBku 1
Cemectp 1
KonnyecTBo yacoB 216
- JJEKIHOHHBIX 18
- IPAKTUICCKIX, CCMHHAPCKUX
- 1a00paTOPHBIX 54
- CaMOCTOSITEIILHOM pabOTHI 144
B T.4. UHIUBUAYaJIbHOE 3aJaHUE 48
HenenpHoe KOIMYIECTBO YacoB, 12
B T.4. ayAUTOPHBIX 4

3. OIIMCAHME JUCHUIIJINHBI

Heau u 3ax1aun

Ilens - nomyuyenue rayOOKMX 3HAHMM 00 ycTpoWcTBE M NMpHUHIMNAX (PYHKIMOHHPOBAHUS
COBPEMEHHBIX MHUKPONPOLIECCOPOB U  MYJIbTHUIIPOLIECCOPOB, OCHOBHBIX HAIIPaBICHUAX U
TEHACHIMSIX WX Pa3BUTHUS; U3yUCHHE BIMSHMS apXUTEKTYpHBIX ocoOeHHocTeil OBM Ha kauecTBO
uX paboThl Ha pa3IMyYHBIX KjIaccaX MPHUKIAIHBIX IPOrpaMM; 3HAKOMCTBO C apXUTEKTYPHOMH
ONTUMM3AIMEN MPUKIAJIHBIX IPOrPaMM.

3agaun:

® [IOATOTOBKA CHEIMAIMCTOB Ul HAyYHO-HUCCIIEAOBATEIbCKON AEATEIBHOCTH B CO3/IaHUU
TEXHOJOTHIl 00pabOTKH, XpaHEHHs, IMepeladyd M 3alMuThl HHPOpMAIMK, B OpTraHU3aALUN
pacnpenenéHHX ¥ BBICOKOIPOM3BOJAUTEIBHBIX BBIYMCICHUM, BBIYMCINUTENBHON MaTeMaTUKE U
MOJIEJIMPOBaHUH, B pa3zpaboTke u ontumusanuu [1O, aHanu3e U ompenesNeHuu XapaKTePUCTHK
anmapaTHoOro oOecrnedyeHus, HeoOX0AUMBIX i 3PPEeKTUBHON pabOThI C TEM MM UHBIM KJIaccoM




4

NPUKIIAJHBIX IPOrpaMM, a Tak e JJIs IPUMEHEHHsI COBPEMEHHBIX WH(POPMALIMOHHBIX TEXHOJIOTUI
JUIsT  HayKd, OKOHOMHMKM Ha OCHOBE (DyHJaMEHTAJIbHOTO 00pa3oBaHUs, IO3BOJISIOLIETO
BBIITYCKHUKAM OBICTPO aJalTHPOBATHCS K MEHSIOMIMMCS TIOTPEOHOCTSIM 0OIIeCTBa;

® Da3BUTHE y CTYACHTOB JUYHOCTHBIX KadecTB M (HOPMUPOBAHHE OOIICKYIbTYPHBIX U
npodeCCHOHATBHBIX KOMITETEHITHIA.

TpebGoBanus Kk pe3yabTaTaM OCBOEHHWS JMCHMIUIMHBI. [Iporiecc M3ydeHHs IUCHUIUIMHBI
«ApXUTEKTYpa COBpeMEHHbIXx OBM)» HampaBieH Ha (QOpMHpPOBAHHE 3IIEMEHTOB CIEIYHOIUX
kommnereHuii B cooTtBeTcTBUU ¢ DPI'OC BO PO HnHanpasnenus noarotoBku 02.04.02 —
«DPyHnaMeHTalbHas  MHQOpPMaTMKa UM MH(OPMAIMOHHBIE TEXHOJOIMH» M  OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMBI  BBICHIETO MPO(PECCHOHATBLHOIO 00pa30BaHUsl HAIMPABICHUS
noarotoBku 02.04.02 — «dynnameHTanbHas WHGOpPMATHKa U WH(POPMAIMOHHBIC TEXHOJOTHH
(Marucrepckas nporpamma: @yHaaMeHTanbHas HHGOpMATHKa U HHPOPMAITMOHHBIE TEXHOJIOTHN):

a) ynueepcanvnvix (YK). criocoOCH OCYIIECTBIATh KPUTHYECKUN aHAIN3 MPOOJEMHBIX
CUTYyallMii Ha OCHOBE CHCTEMHOI'0 MOJIX0/1a, BhIpadaThIiBaTh cTpareruto aeictauii (YK-1); cocoben
yIpaBJIATh MPOEKTOM Ha BceX 3Tamax ero >ku3HeHHoro mukna (YK-2); cnocoOeH npuMeHSTh
COBpEMEHHbIE KOMMYHUKATHUBHbIE TEXHOJOTUH, B TOM YMCJIE Ha MHOCTPaHHOM(BIX) s3bIKe(axX), JUIs
akajgeMuueckoro u mpodeccuonanbuoro B3ammopeiicteus (YK-4); crnocobeH aHann3upoBaTh U
YYUTBIBaTh pa3HOOOpa3ue KyJabTyp B MpOILECCe MEXKYJIbTypHOro B3aumojeicteus (YK-5);
CIIOCOOEH OIpENENATh U PEaIn30BbIBATh PUOPUTETHI COOCTBEHHOM AESITEIbHOCTU U CIOCOOBI €€
COBEpILCHCTBOBaHUs Ha 0cHOBe camooreHkn (YK-6);

0) obuwenpogheccuonanvupix: criocodeH HaXOIUTh, POPMYIMPOBATH U PEIIATh aKTyaJbHBIE
npoOjaeMbl NPUKIAJHOW MaTeMaTUKH, (yHIaAMEHTaNbHOM HH(DOPMAaTUKU U MHPOPMALMOHHBIX
texnonoruii (OIIK-1); cmocobeH NpUMEHATh KOMIBIOTEPHBIE/CYNEPKOMIIBIOTEPHBIE METOIBI,
COBPEMEHHOE NpOrpaMMHOe oOecredeHue (B TOM YHCIIE OTEYECTBEHHOIO IPOU3BOJACTBA) MAJIS
pemenust 3amad npodeccuoHanpHOU nesitenbHOocTH (OIIK-2); crmocoben mpoBOAWTH aHaANM3
MaTeMaTHYeCKUX MoJelell, co3/laBaTb MHHOBALMOHHBIE METOJbl PEIICHUS NPHUKIATHBIX 33734
npoeCCHOHATBLHON IEeATEFHOCTH B 00JaCTH MH(POPMATHKN U MATEMATUYECKOTO MOJAETHPOBAHUS
(OIIK-3); cnocobeH onTHUMalbHBIM 00pa30M KOMOMHHUPOBATH CYHIECTBYIONIME WH(GOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE ~TEXHOJIOTUM [UIA pEeHIeHWs 3ama4y B 00JacTH  mpodecCHOHaTbHON
JeSITeIbHOCTH ¢ Yy4y€ToM TpeboBaHMil uH(popmanmoHHON Oe3onacHoctu (OIIK-4); cmnocoben
MHCTAJUIMPOBAaTh M COINPOBOXAATh HpOrpaMMHOe oOecredeHne HWHQPOPMAIMOHHBIX CHCTEM,

OCYILECTBIIATh APPEKTUBHOE YIIpaBlIeHHE pa3pabOTKON MporpaMMHBIX cpeacTB U mpoektos (OITK-
5);

8) npogpeccuonansnpix: cniocodeH (HopMamTu3oBaTh U AITOPUTMHU3UPOBATH MOCTABICHHBIE
samaun  (I[1K-3); cmocobeH HamwcaTh MPOTPAMMHBI KOJA C  HCIOJb30BAaHHEM  SI3BIKOB
POrpaMMUPOBAHUs, OMPEACTATh W MaHumynupoBarh maHHbIMH (ITK-4); crmocobeH ompenensTsh
BXO/IHBIC-BBIXO/IHBIC JTAHHBIC Ka)KJ0T0 KOMIIOHEHTa M MporpaMMmHoro cpeactsa B meiaom (I1K-5);
CMOCOOEH HCIMBITBIBATH CO3/7aBacMOe TMPOrpaMMHOE CpeacTBO W ero kommoHeHTsl (ITK-6);
CrocoO€H YCTaHaBIMBAaTh W HacTpauBaTh nporpammHoe obOecneuenue (I10) ansa oGecreueHus
pabotel monb3oBarenieii ¢ BJI (ITK-8); cmocoben ycranaBmuBaTh W HacTpamBaTh [10 s
anmuauctpupoBanus BbJ[ (ITK-9); cmocoben ocyiiecTBisaTh c¢OOp MTaHHBIX JUIS  BBIABICHUS
tpeboBanuii k THmoBoir MC B coorBerctBUM ¢ TpymoBbiM 3amanuem (ITK-10); cmocoben
pa3pabaTeiBaTh MPOTOTHITEI WH(POPMAIMOHHBIX CHCTEM B COOTBETCTBHU C TPYAOBBIM 33JJaHUEM
(ITK-11); cmocobeH 0QOPMIIATH TEXHUYECKHE JOKYMEHTHI B COOTBETCTBHHM C 3aJJaHHBIM
crangaptoM (I1K-13); crocoben pa3pabaTbiBaTh SKCIUTyaTAl[HOHHBIE JOKYMEHTHI, aJpECOBAHHBIC
KOHCYHOMY TOJIb30BaTe0 KoMmibioTepHoit cuctembl (I1K-14); cmocoben (opmanuzoBaTh U
JNOKyMeHTHpOBaTh TpeboBanus K (yHkuusm cuctembl (I1K-15); cmocoben dopmanu3oBaTh u
JIOKYMEHTHUPOBaTh TpeOoBaHus k cucreme u nojacucreme (I1K-16).
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B pe3yabTare usydeHns y4eOHON JUCHUILIMHBI CTYAEHT J0JI2KEH
3namo:
v MOJIeNId COBPEMEHHBIX MHKPOIIPOIIECCOPOB U MYJILTHIIPOLIECCOPOB, MX IOTEHIUAIBHBIE
y3KHE MECTa ¥ 00J1aCTH IPUMECHEHUS;
v apXUTEKTYPHBIE OCOOEHHOCTH M  OLEHKH IPOU3BOAMTEIBHOCTH  COBPEMEHHBIX
MHUKPOITPOIIECCOPOB M MYJIBTUIIPOIIECCOPOB;
v/ BIIUSIHUE apXUTEKTYPHBIX 0COOEHHOCTEN BBIYUCIUTENS HA IPOM3BOIUTENLHOCTD.
Ymemn:
v/ OLIEHUBAaTh I[OTEHLHMA] MKCIOIb30BAHUS  BBIUUCIHMTEIBHOW CHUCTEMBI  3aJaHHOMU
APXHUTEKTYPHI IJIs1 JAHHOTO aJrOPUTMA;
v/ OIpenensaTh y3KMe MECTA APXUTEKTYPHI Ul KOHKPETHOIO aJlrOPUTMA;
v/ omnpezeNaTh OCHOBHEIE IIAPaMETPhl MEKPOIIPOLIECCOPA U BHIUUCIUTEILHOM CHCTEMBI.
Bnaoemo:
v/ MBILUIEHHEM, CBS3aHHBIM C IPUHIMIMAILHBIM IIOHUMaHueM pabotel DOBM u eé
OCHOBHBIX KOMIIOHEHTOB;
v METOIMKOM OLEHKHU IIPOU3BOIUTENLHOCTU BEIYMCIUTENLHBIX CHCTEM.

4. COJIEP)KAHUE JUCLUUIIJIUHBI U ®OPMbI OPTAHU3ALIMU YYEBHOI'O
MPOLIECCA

Kypc mucnumimsbl «ApXHUTEKTypa COBpeMEHHbIX DBM)» mnpenycmaTpuBaer cienyromue
¢dopMbl OpraHuzanuy y4eOHOro Impolecca: JEeKIHUH, Ja00opaTOpHbIe 3aHATUS, CAMOCTOSTEIbHAs
pabora cryaeHTa.

Marepuan = u3naraercsi C  WCHOJb30BaHUEM  OOBSICHUTEIBbHO-WUIIOCTPATHUBHBIX,
IBPUCTHUECKUX W HCCIENOBATEIbCKUX METOAOB mpernonaBaHus. [Ipu mpoBeneHMH NEeKIMA st
00CyX/IeHUs MaTepuaia HIMPOKO UCIIONIb3YIOTCS MyJIbTUMEIUIHbBIC TPE3CHTALIUH.

B ydeOHOM mpoliecce MMUPOKO TPUMEHSIOTCS AaKTUBHBIE M HMHTEPAKTUBHBIC (POPMBI
IpOBEIEHUS 3aHATHH (pa300p KOHKPETHBIX CUTyallMi, AMCKYCCHs, MOJEMMKa), BHEayAUTOpHas
camocTosiTeNbHas paboTa, OaNIbHO-PEHTHHIOBAas CHCTEMa OIEHKH YCIEBAEMOCTH, JIMYHOCTHO-
OpUEHTUPOBaHHOE 00yUeHue, IpobIeMHOe 00yUueHHe, 6I0UHO-MOyIbHOE 00yUeHHUE.

[TpexycMOTpeHO HCMONB30BaHUE B Y4E€OHOM IIpOIECCEe MHTEPHET-PECYPCOB IO JAHHOMY
KypCY JUIsl BBITOJHEHUSI TPAKTUYECKHUX 3adaHUH.

CamocrosTenbHass paboTa CTYICHTOB IPEIyCMaTPUBAET BBITIOJHEHHWE WHIMBHYaTbHBIX
3aJaHuii, TOATOTOBKY K MPAKTHUYECKHUM 3aHATUSAM, H3y4YeHHE YUYeOHOH M MeTOAMYECKOU
JUTEPATyphl, COCTABIICHHE KOHCIIEKTOB, 3aIIUTa MPE3CHTAINN U TOKJIAJIOB.

IHopsiaxoBbIi Kpartkoe coaepxanue TeMbl

HOMep U TeMa
Tema 1. Krnaccudukanus BBIYUCIUTEIBHBIX CUCTEM C TOUKU 3PEHHSI APXUTEKTYPHI.
Beenenue B OCHOBHBIE CITIOCOOBI OBBIMICHHUS TIPOU3BOIUTEIBHOCTH BEIYMCIHTENBHBIX
ApPXUTEKTYPy cucteM. Monenu BeruucieHuii (B apxurekType u s3bike). Control-flow, data-

flow, object-oriented, reduction, logic, cellular array. OcHoBHBIC KOMITOHEHTBI
MOJISTTH BBIYUCIICHUH (00BEKT BEIYMCIICHUH, ONTMCAHKE 33]J1a4H, CII0CO0
BbIuncneHus ). Monens Berancnenuit pon Helimana, e€ ocoOeHHOCTH U
pacipeHust (IOTOKH, MPOLECCHI).

Tema 2. OcHOBHBIE KOMIIOHEHTBI, UX POJIM U B3auMoaencTBre. OcoOeHHOCTH
Cucremnas HHU3KOYPOBHEBOHW peaIn3alliid KOMIIOHEHTOB DBM B KpeMHHHM U HUX CBA3b C
OpraHu3anus apxuTtekTypoil OBM.

COBPEMEHHOM OnrtrMu3anys mporpamm, BINOJIHSAEMAsl YEJI0BEKOM, KOMITAIATOpOM 1 DBM.
OBM [IpyHUIMNIMANIBHBIE OTINYMSA U OTPAaHUYECHMS 3TUX BUJIOB onTUMU3auuu. Poib

MPUKJIaIHBIX OMOIHOTEK.
ITapamnenusm B coBpeMeHHbIX DBM. YpoBHHM napajuienusma.
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Knaccudukanus @munana: SIMD u MIMD-apxutekTypbl. Y TOUHEHHBIE
KJaccu(ukanuu.

Tema 3.
ApPXUTEKTYpHI C
IapauIeIu3MOM
Ha ypOBHE
KOMaHJ.

[Tapannenusm Ha ypoBHe uHCTpyKumi (ILP). Buasr 3aBucumocTeit Mexay
uHCTpyKIusaMHU. [InanupoBanue BeInojHeHUsI UHCTPYKIUU. CoxpaHeHne
MOCEI0BATEIbHOM JIOTUKY BbINOIHEHUS KoMaH . [Torennman ILP misa pa3ubix
KJIACCOB 3a/1a4.

Knaccudukanus ILP-apxutektyp. CynepcKaissipHble MUKPOIIPOILIECCOPHI.
Muxkpomnpoliieccopsl ¢ SBHbIM Napasuiean3MoM Ha ypoBHe koman[ (EPIC).
[TepcnextuBel ILP-apxuTekTyp.

CynepckainsipHble apXUTeKTypbl. OCHOBHBIE CTaIUU CYNEPCKATSIPHON
00paboTKu: pe-AeKOIMPOBAHNE, BbIaya HHCTPYKIIHA (IIIETBUHT,
MepeuMEHOBaHUE, CIIEKYJIITUBHOE UCTIONHEHHUE). Anroput™ Tomacyro.
Apxutextypbl VLIW (Very Long Instruction Word). OcHOBHBIE TPHHITUIIBI.
Poinb kommumsitopa Bo VLIW apxutektypax. CuiibHBIE U C1a0ble CTOPOHBI.

Tema 4. Apxutek

Knaccudukamus DLP-apxurekTyp.

TYpBI C BekTopHbIE MUKPOIIPOLIECCOPBI.

napauienu3-MomM | SIMD-pacmpenuss MUKPOIIPOIIECCOPOB OOIIET0 Ha3HAYCHHMS.

Ha ypOBHE

JTAHHBIX.

Tema 5. Knaccudukanus PLP-apxurextyp.

Apxutektypbl ¢ | Opranuzauus komnesotepoB ¢ MIMD-apxutekrypoii. Komnbrorepsl ¢

NapajuleIu3MOM | pa3zessieMoil maMsThio (MyJbTUIIpoLieccOophl). KoMmbroTEpHI €

Ha ypOBHE pacnpeesieHHON MaMAThi0 (MyJIbTUKOMITBIOTEPHI).

IIPOLIECCOB. Komnreroteps! ¢ paznensemoit namsaTeio. Opranuzanusi MyJabTHIIPOLIECCOPA.
[IpoGnems! k3m-korepeHTHOCTU. [Iporpammuoe obecrieueHme
MYJIbTUIIPOLIECCOPOB. MHOI0s1IepHbIE MUKPOIIPOLECCOPHI.

Tewma 6. I'paduueckue yckopurenu. [Iponeccop Cell. Beruncnurenu na ocuose [IJIUC.

Crienmanu3upoBa | Beraucnurenn Ha ocCHOBE HEMPOHHBIX ceTeil. N-body Bbrancnureny.

HHBbIE Boruncnurenu s uudpoBoit 00pabOTKU CUTHAIOB.

BBIUMCIIUTEIIbHBI

€ YCTpOMCTBA.

Tewma 7. Amnanu3s cuctem u3 criucka Top500.

3aKyIro4eHne TeHneHInn U NepCIEeKTUBBI Pa3BUTHS apXUTEKTYP MUKPOIIPOLIECCOPOB U

MYJIBTHIIPOLIECCOPOB.

TemaTnueckuii mJian

CopaeprxarebHbIH MOYJIb 1

KoanuecTBO 9acos
Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHust
B T.Y. B T.4.
Ha3BaHus coep:KaTeIbHbIX ol 2l | X | 24 _|E
o o 2 2|58 88 | o x4 2|5 &5 =
MoyJieii u TeM Sl =0l al@gsel 2 =| 8| a8k
Q H| Z| | g2'Q 2 =1 g, £ | o slde
M Z =~ S |lEad= S a] < =~ < [ =W I~
O 3 o | O m 5 = a | o m o
E |l 4] &0 8§ = w = = o2 8= w
S| Y |s2 85 s |8 | s SR
o ® |8 H =z = s |8 Tl
El B |O = = 5 | o =
Tema 1. Beenenue B 6 » 4
APXUTEKTYPY
Tema 2. CucreMHas
o 18 2 6 10 -
OpraHu3aIys COBPEMEHHOU




OBM
Tema 3. ApXuUTEKTYypHI C
napaieiIn3MoM Ha ypOBHE 60 4 14 | 26 | 16
KOMaHJI.
Tema 4. ApXUTEKTYpHI C
napajieim3MoM Ha YpOBHE 50 2 12 | 20 | 16
JAHHBIX.
Tema 5. ApXHUTEKTYpHI €
rapajieJIi3MOM Ha ypOBHE 54 | 4 12 | 22 | 16
IIPOLIECCOB.
Tema 6.
Crenmnanu3upoBaHHbIC 18 | 2 s |8 i
BBIYHCIIUTEIIbHBIC
YCTPOMCTBA.
Tema 7. 3aknroueHue 10 | 2 216 -
Hmozo no
cooeprcamenvuomy mooyao | 216| 18 54 | 96 | 48
1
5. METOAUYECKHUE PEKOMEH/JIALIUU 1JIs1 TPOBEJEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHIA
Tembl JICKIMOHHBIX 3aHATHH
Ne Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 | BBeneHue B apXUTEKTypy 2
2 | CucreMHas opranusanus coBpeMeHHoi DBM 2
3 | ApXHTEKTypbl C apajuIeIU3MOM Ha YPOBHE KOMAH/I. 4
4 | ApXHTeK Typhbl C apajUIesIn3-MOM Ha YPOBHE JAHHBIX. 2
5 ApPXHUTEKTYpBHI C IapaJUIEIN3MOM Ha YPOBHE ITPOLIECCOB. 4
6 | Cnenmanu3upoBaHHBIC BEIYUCIUTEIBHBIC YCTPOWCTBA. 2
7 | akimoueHue 2
BCEI'O 18
Tembl J1a00PATOPHBIX 3aHATHI
Ne Konuuecmeo
Has3zeanue memut
n/n uacoe
1 | CucremHas opraHu3anus coppeMenHoil 9BM 6
2 APXHUTEKTYpHI C apaJljIeIn3MOM Ha YPOBHE KOMaH/,. 14
3 | ApxuTek Typbl C Napajieln3-MOM Ha YPOBHE JIAHHBIX. 12
4 APXUTEKTYpHI C NapaJUIEIN3MOM Ha YPOBHE IPOLIECCOB. 12
5 | Cneunann3upoBaHHbIE BHIYHCIUTENbHBIE YCTPONUCTBA. 8
6 | akimoueHue 2
BCEI'O o4
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6. METONUYECKHUE PEKOMEHJIALIUH 11O OPTAHU3ALINIA
CAMOCTOATEJBHOU PABOTBI CTYJIEHTOB

Oprasusanusi CaMoCTOSATEIbHOI Pad0ThI CTY/IEHTOB

Ne Konuuecmeo
Ha3zeanue memoi
n/n uacos
1 | Beenenue B apXuTEKTypy 4
2 | CucreMHas opranusanus coBpeMeHHoi DBM 10
3 | ApXUTEKTYpHI C MapajuieIn3MOM Ha YPOBHE KOMaH/,. 26
4 | ApXHTEK Typhbl C IapajUIeIn3-MOM Ha YPOBHE JAHHBIX. 20
5 ApPXUTEKTYpHI € apajIeIn3MOM Ha YPOBHE MTPOLIECCOB. 22
6 | Cneumanm3upoBaHHbIE BBIYUCIUTEIbHBIE YCTPONUCTBA. 8
7 | 3akmoueHue 6
BCEI'O 96
7. AHAUBU Y AJIBHBIE 3AJIAHUSA
A Konuuec | Konuuec
. Has3zeanue memot meo meo
n/n
uacoe oannos
1 | ApXuTeKkTypsl ¢ NapajuIeIU3MOM Ha YPOBHE KOMaH]I. 16 15
2 | ApxuTek Typsl ¢ TapajuieIn3-MOM Ha YPOBHE JIaHHBIX. 16 15
3 ApPXUTEKTYpHI C apaJIeIM3MOM Ha YPOBHE MPOLIECCOB. 16 15
BCEI'O 48 45

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIAM

CrpykTypa MyJbTUIIpOLIECCOPA.

HpO6J'I€MBI KOHI-KOTI'CPCHTHOCTH. HpOTOKOJIBI KOI'CpCHTHOCTH.

PN AWNE

Intel, AMD u IBM.

Kiaccudukanmst apxXuTeKTyp ¢ napauieIn3MOM Ha YPOBHE KOMaH/I.
ApXUTEKTypa BEKTOPHBIX MPOIECCOPOB. BeKTOpU3aIus BIUYKUCICHUIA.
ba3oBbIe IPUHIMIIBI OPTraHU3ALMH CYIIEPCKATSPHBIX MUKPOIIPOLIECCOPOB.

OcHoBHbIE OJIOKHU CyNEPCKAISIPHBIX MUKPOIIPOLIECCOPOB U X Ha3HAUYEHUE.

Knaccudukanus ®@nunna. [Ipumeps! yrouHeHHOM KilacCU(pUKALINN.
. CpaBHUTENbHBIA aHAIM3 COBPEMEHHBIX CYNEPCKAISPHBIX MHKPOIPOLECCOPOB (UPM

9. IlpuHIUIBI OpraHU3aIH MUKPOIIpOIieccOpoB apxuTekTypsl EPIC.

10. ApXUTEKTYpHI
aApXUTEKTYP.

C MapaUleIM3MOM Ha YPOBHE JIaHHBIX.

Knaccudukanus DLP-




9
9. OBPA3EIl MOAYJIBHOTI'O KOHTPOJIA
rOY BIIO «IOHEIKWI HAIITMOHAJIbHBIIA YHUBEPCUTET»

dakynbTeT MaTeMaTUKU U UH)OPMAIIMOHHBIX TEXHOJIOTHIl
Kadenpa npukinagHoit MaTeMaTHKH U TEOPUU CHCTEM YIPABJICHUS

Hanpaesnenue noocomosxu: 02.03.02 ®ynoamenmanvnas ungpopmamuxa u
UHQOpMayUOHHbIE MEXHOI02UU

Macucmepckas npoepamma: DynoamenmanvHaa uHGopmamuka u
UHGOpMayUOHHbIE MEXHOI02UU

IIpozpamma noocomosku: akademuueckan mazucmpamypa

Cemecmp 1

Yuebnas oucyunnuna Apxumexmypa coepemennvix IBM

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Knaccudukanus apxuTekTyp ¢ napauieJn3MOoM Ha yPOBHE KOMaH/I.
2. TIpobGnembl K31I-KOrepeHTHOCTH. [IpOTOKOIIBI KOTePEeHTHOCTH.

Yr1BepxkaeHo Ha 3acenanuu kadenpsl [IMuTCY
[Ipotokon Ne __ oT «__ » 202 ronxa

3aBenyronuii kKageapoit

IIpenonaBareins

KpuTepnn OlCHUBAHUSA MOAYJBHOI'0 KOHTPOJA

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
Bcezo 40

10. OBPA3EI OK3AMEHAIIMOHHOTI'O BUJIETA

Teopemuueckue 60npocwl K IK3aMeHy

EPIC-apxurekrypa. I' eHepalins CBI30K KOMaH/[l, CTPYKTYpa KOMaHIbI.

CpaBuutenbHas xapaktepuctuka SIMD-pacumpennii (SSE, MMX, 3DNow!, AltiVec).

Unes SIMD-pacuupennii, ux BO3MOXKHOCTH.

OcobenHocTH apxuTeKTypsI Itanium.

APXUTEKTYpBI ¢ TapalIeIn3MOM Ha ypoBHe npoueccoB. Knaccudukarus.

[TporpammMHas koHBeriepu3anus IUKIOB. Ee peanmzanus B EPIC- apxurekrype.

CpaBHeHue crioco00B BBIABICHHSI CKPBITOro napamienusma y |LP- apxurektyp.

CpaBHUTENBHBIN aHAJIN3 KOMMYHUKAIIMOHHBIX CPEI.

CpaBuuTtenbHas xapakrepuctuka npormeccopoB Cray XT2 u NEC SX-9.

0. CpaBHHTENBHBI aHAIN3 peaju3alliil BETBJICHUH, CIEKYJISATUBHOTO HWCIOJIHEHHS KO/Ja B

cynepckainsipubix 1 EPIC mukpomnpoueccopax.

11. CpaBHeHHE 0COOEHHOCTEH peann3anii KoHBeWepa B [tanium2 u moboM cymepcKaasipHOM
MHUKPOIPOIIECCOpE.

12. Mynbtumnporneccopel. CrocoObl yBETHYEHHUS MacIITaOUPYEMOCTH MYJBTHIIPOIIECCOPOB.
KommnbroTepsl ¢ pu3nyecku pacrpeielleHHONW U IOTHYECKHU pa3/iesiieMol MaMATH.

HBOoo~NoOhkowdE
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rOY BIIO JIOHEIIKWIA HAIITMOHAJIbHBIN YHUBEPCUTET»

dakynbTeT

Hanpaesnenue noocomosxu: 02.03.02 ®ynoamenmanvnasa ungpopmamuxa u
uHgopmayuoOHHbIE MEXHON02UU

Macucmepckas npoepamma: DynoamenmanvHaa uHGopmamuka u
uHgopmayuoOHHbIE MEXHON02UU

Ilpozpamma noocomosku: akademuueckan mazucmpamypa

Cemecmp 1

Yuebnas oucyunnuna Apxumexmypa coepemennvix IBM
BUIET Nel

1. Unes SIMD-pacmmpennii, X BO3MOXKHOCTH.
2. CpaBHutenpHas xapakrepuctuka npoueccopos Cray XT2 u NEC SX-9.

YTBepkAeHO Ha 3acefdaHuu Kadeapbl

IpOTOKOJ Ne OT « » 20 I.

3aBenyronuii kKageapoit

DK3aMeHaTop

11. OBPA3ELl TECTOBOI'O 3AJJAHUSA
He npenycmoTpeno

12. KPUTEPUU OHEHUBAHUSA

B TeueHue CEMCCTpPa O6yanHHHﬁCH MOXECT 3apa60TaTL Oanmbl 3a CJICAYIOIUEC BHUIBI

JeSTEIbHOCTH: UHAMBHUIYaJIbHOE 3aJjaHue (JloMalllHie paboThl), CAMOCTOSTENIbHBIE U KOHTPOJIbHbBIE
paboThl MO NpPAaKTHUKE, MOAYJIbHBIE KOHTPOJbHbIE PAa0OTHI MO TEOPUUM M NpaKTUKe (B oOmien
cnoxHocTd MakcuMmyM 100 OamioB), akTUBHOCTh Ha 3aHSATUAX, WHAMBHIyaJIbHbIE TBOpPYECKHE
3agaHus (OoHyCHbIE Oayiibl). DK3aMeHallMOHHAs paboTa OLIEHUBAETCS MOCIE 3allUThl MAaKCUMYM B
100 6amnoB. OrieHKa 32 CEMECTp BBIYMCISAETCS KaK MaKCUMaJIbHAs U3 MOJYyYEHHBIX 332 CEMECTP U Ha
9K3aME€He U BBICTABIIIETCS corjacHo Imkaine, npunaroi B JloHHY. bonee nmoapoGHble kputepun
pa3pabaThIBarOTCS MCXOJS W3 KOHTHHTEHTAa M JOBOJSATCS IO BEIOMa CTYIEHTOB B MEPBBIA MeCSIl

o0OyueHusl.
Pacnpedenenue 6a1108, KOmopsvie Mo2ym nOaY4UNL CHYOCHMbL
6 npoyecce u3y4yeHus OUCYUNIUHbL
OprasnzannoHHo CPC Bcero
y4eOHasi pabora NuauBuayanbHas Moay /ibHbI KOHTPOJIb
CTYJACHTA paﬁOTa
Max 15 6amioB max 45 6annon max 40 6annoB 100 Gamnnos
IIIxana cooTBEeTCTBUS 0AJUIOB HAIIMOHAIBLHOM IIKAJIE
Ounenka Ounenka mo OuneHka 1o rocy1apcTBeHHOM HIKaJIe Ounenka nmo
no 100- (3x3amen, TuddepeHIMPOBAHHBII 3a4eT) rocy1apcTBeHHOM
mKaJje 0a/JIbHOM mKaJje (3auer)
ECTS HIKaJje
A 90-100 5 (OTIU4YHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a4TEHO




11

C 75-79 4 (xopo11o) 3a4TE€HO
D 70-74 3 (y1OBJIETBOPUTEIBHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIILHO) HE 3aUTCHO
C BO3MO)KHOCTBIO ITOBTOPHOM Cllauu
F 0-34 2 (HeyIOBJIETBOPUTEILHO) HE 3a4TCHO

JOITIOJIHUTCIIbHBIX 0aioB

C BO3MOXXHOCTBIO TIOBTOPHOM CIa4H MPH
YCIIOBUU 00s3aTeIbHOTO Habopa

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O NIPOLECCA.

JlekumoHHbIE 3aHATHUS MPOBOJATCS B ayJUTOPUH, OCHAIICHHON (MYJIbTUMEIUWHON TEXHUKOU W)

JOCKOH.

JlaGopaTopHble 3aHSATHS TPOBOJAATCS B KOMIIBIOTEPHOM KJlacce,

000py/I0BaHHOM

KOMIThIOTEPAMH C JIMIICH3MOHHBIM IPOTPAaMMHBIM oOecIrieueHrneM, AO0CTynoM K ceTu MutepHer,
CTOJIAMH, JOCKOIM.

14. PEKOMEHJIOBAHHASA JIUTEPATYPA

Ne
n/n

HanmenoBanue

Koua-Bo
IK3EMILISIPOB
B OMOIMOTEKE

JdouHY

Hanuuymue
3J1EKTPOHHO
i BepcuM B

IbC

Ocnoenasn

TanenOaym O. Apxutekrypa komnbtorepoB. CII6.: [Turep,
2014. - 848 c.

Bbpoiino, B. JI. Apxurexktypa 9BM u cucrem : yueOHUK 1715
CTY/IEHTOB BY30B, O0OYyUYaIOLIMXCS 110 HAIIPABICHHIO
MOJIrOTOBKH JUIJIOMUPOBAHHBIX CIEIMATHCTOB
"Undopmannonnsie cuctemsl" / B. JI. bpoiino, O. I1.
Wnpuna. - 2-¢ w31. - Mocksa [u ap.] : [Tutep, 2009. - 720 c.

47

CrenanoB A.H. ApXuTeKkTypa BBIYUCIUTENbHBIX CUCTEM U
KoMIbloTepHBIX ceTeld. - CI106.: [Tutep, 2015. - 509 c.

Korenko, B. H. Apxurexktypa 9BM 1 MUKpOKOHTPOJLIEPOB
[DnexTpoHHbIH pecypc] : yaeOHO-MeToAnuecKoe mocooue /
B. H. Korenko, FO. B. Korenko ; 'OV BIIO "loneukuit
HalMOHaJIbHBIN yHUBepcuTeT", Kadenpa KoMbloTepHBIX
texnonorui. - lonenx : I'OY BIIO «/lorHY», 2019. -
DEeKTPOHHBIE TEKCTOBBIE JAHHbBIE

Jonoanumenvnasn

AnTomnnHa 1.B., Koros }0.T. Mukponpoueccops! u

MHUKPOTPOIIECCOPHBIE CUCTEMBI (AHATUTUYECKUH 0030D):
VYyebnoe nmocodue. - M.: MI'VIJI, 2005. - 432 c.

[unekep b. 4., Opnos C.A. Opranuzanust 9BM u cucrem.
CIIG.: ITutep, 2004 -668 c.

Makcumos, H. B. Apxnurektypa 9BM u BbIUACIUTEIBHBIX
cucTeM : YUYeOHUK /IS CTYJIEHTOB YUPEXKIECHHUH cpel.
npod. oOpa3zoBaHus 10 Tp. cnenuaibHocTei 2200
WNudopmaruka u Berunci. texuuka / H. B. Makcumos, T.
JI. ITapteika, . 1. ITonos. - M. : ®opym-MHDPPA-M,
2005. - 512 c.

Kpager O.41., [Tonsanensiit E.C., Tutos B.C., SctpeboB
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A.C. ApxuTeKTypa BbIYUCIUTEIBHBIX CUCTEM C
3JIEMEHTaMU KOHBeHepHoi 00paboTku: Yueb. mocobue. —
CII0.: ITonuTexnuka, 2009.

5. [TanikoB B.M. Cucrema namstu 9BM (DyHKIMOHATBHBIN
noaxoxa). Yuebd. mocodbue. CII6.: M3p.mentp CIIOIMTY. 2 -
2002. 238 c.

6. Kamaue A.B. MHorosepHple MpoIeccopbl: YueOHOe
nmocoowue. - M..: WuTepHeT- Y HUBEPCUTET
Nudopmanmonnbix Texunonoruii: BMHOM. Jlaboparopust
sHanui, 2011. - 247 c.

7. Kopuees B.B. [TapannenbHble BBIYUCIUTEIbHBIE CUCTEMBI. -
M.: Homumxk, 1999.-311c.

8. Cronnunre B. CTpykTypHas opraHu3anus U apXUTeKTypa
KOMITBIOTEPHBIX CUCTEM. S-€ u3sianue. - M.: Mzgarenbckuit 2 -
oM "Bumbsmc", 2002. - 896 c.

9. Kopuees  B.B. [TapamnenpHble  BBIYMCIUTEIBHBIE
cucteMbl.-M.: Homumk, 1999.-311c¢.

15. ”THOOPMAIIMOHHBIE PECYPCbI

1. Iautman B. CoBpeMeHHBbIC BBICOKOIPOM3BOIUTEIbHBIE KOMIIBIOTEPHI, HH()OPMAIMOHHO-
aHamuTrueckue marepuansl Llentpa Muadopmammonnsix Texnomoruit, 1996. — Pexum nocryma:
(http://www.citforum.ru/hardware/svk/ contents.shtml)

2. Xennunr J[x. SPEC CPU 2000: onpeneneHne mporu3BOIUTEIFHOCTH B HOBOM THICSUEIECTHH —
Pexxum mocryma: (http://www.osp.ru/os/2000/07-08/178080/).

3. Top 500 Supercomputer Sites — Pexxum mocryma: (http://www.top500.0rQ).

4.  The Green 500 List, — Pexxum noctyna: http://green500.0rg

5.  Cynepkommbiotepsl Top 50 — Pesxxum moctyna: (http ://supercomputers.ru).

Hogas nunetika ot Intel. — Pesxum mocryma: http://www.intel.com/cd/products/

6. [Tpon3BOICTBO COBPEMEHHBIX MPOIIECCOPOB. TeXHOIOTHUECKH SKCKypC. — Pesxkum moctymna:
http://www.thg.ru/cpu/cpu_production/print.html

16. IPO'PAMMHOE OBECIIEYEHUE
CrenmanbHOE TPOrpaMMHOE OOeCTieueHUE I U3yYeHUs TUCIUTUTMHBI He TpeOyeTcs.

Pabouas mporpamMma paccMoTpeHa u nepeyTBepxkaeHa Ha 3aceganuu kadeapsl [IMuTCY
¢ u3MeHeHusIMu (0e3 nu3menenui) Ha 20 TO/I.

[Tpotokomn Ne OT « » 20 T.

3apenyrouuii kadenpoit

Pabouast mporpamMmma paccMoTpeHa 1 nepeyTBepkaeHa Ha 3acenannu kadenpsr [IMuTCY
¢ u3MeHeHusMU (0e3 n3meHenuit) na 20 TO/I.

ITporoxoin Ne OT « » 20 T.

3aBenyrouuii kadeapoii
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