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AnHHOTAIUSA

JlucunninHa «ApXUTEKTypa MNapajuielbHbIX CHUCTEM» BXOAUT B 00pa30BaTENIbHYIO
MPOrpamMMy BBICIIET0 00pa30BaHUs — HPOrpaMMy CIICLMAIUTETA 10 HAIPaBJICHUIO OATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHHe © OSKCIDTyaTalusi aBTOMAaTH3UPOBAHHBIX CHCTEM
CHELMAIILHOIO ~ HAa3HAYeHWs»  HANpaBIeHHOCTH  «MaremaTuyeckoe, MNpPOrpaMMHOE |
MH(POPMAIMOHHOE 00ECHEUCHNE BBIYUCINTEIBHON TEXHUKH M aBTOMAaTH3MPOBAHHBIX CHUCTEM).
JuctuminHa peanusyetcs kaeapoit «Nol4y.

JuciuuinHa HaneseHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLUIMX KOMIICTCHIINI:

IIK-2 «CrocobeH OCyIIECTBIATh YIpaBieHHE TPEOOBAHUSIMU KOHIENTYAIbHOTO,
(YHKLHOHAIBHOIO M JIOTHYECKOTO MPOEKTHPOBAHUS MH()OPMAILIMOHHBIX CHCTEM CHELHAIbHOrO
Ha3HAYCHUS

CoznepxaHue TUCHMIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBA3aHHBIX C (hOPMUPOBAHHEM
0a30BOil cuCTEMbI 3HAaHMH B OOJIACTH apXUTEKTYPhI MapaJUICIbHBIX BBIYUCIUTEIBHBIX CHCTEM
KaK 0a30BBIX CPEACTB MOCTPOEHMS BBIYUCIHUTENBHBIX IIAT(OPM NEPCIHEKTUBHBIX BCTPOEHHBIX
cucreM 00paboTku MHGOpMauuu U ynpasieHus. PopMUpyeMble NPH M3yYEHUH IMCLUIUIMHBL
3HAHWS M HABBIKM IIO3BOJIAT KaK IPOBOJHUTH IMPO(ECCHOHANBHBII aHAINU3, COMOCTABICHUE U
BBIOOP HapaJUICNIBHBIX APXUTEKTYP ISl IPUMEHEHHS B PA3INYHbBIX BHIUYMCIUTENBHBIX CUCTEMAX,
B TOM YHCJI€ BO BCTPOEHHBIX CHCTeMax o0paboTku MH(OpPMAaLMM W ynpaBieHMs, TaK U JagyT
OCHOBY KBaJIM(UKAUUK JIsI NMPOCKTUPOBAHHMS HOBBIX MYJIBTHIIPOLIECCOPHBIX apPXUTEKTYp M
MEPCIIEKTHBHBIX TEXHUUECKUX PELICHUIT 1JIs MX peaT3aliiu.

IIpenonaBanne AMCLUMIUIMHBL NPEAYyCMAaTPUBAET ciexytomme (HOpMbl OpraHu3aLuu
y4eOHOTO0 Iporecca: JICKIUU, IPAaKTHIECKUE 3aHATUS, CAMOCTOATEIIbHAS padoTa 00y4aroIerocs.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAsI aTTecTalus B JopMe 3K3aMeHa.

OOmiast TPyZOEMKOCTh OCBOCHUS IAMCIMIUIMHBI COCTAaBISIET 4 3a4eTHBIX eIUHHMIBI, 144
Jaca.

SI3bIK 00yUCHHMS 1O JUCHUIUIMHE KPYCCKHUHU »

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

®dopmupoBaHue 0a30BOI CHCTEMBI 3HaHUH B 00JAaCTH apXUTEKTYPHl IMapauIeIbHBIX
BBIYUCIIMTEIBHBIX CHCTEM Kak 0a30BbIX CPEACTB IIOCTPOCHHUSI BBHIYMCIUTENBHBIX ILIaTGOpM
MEePCHEKTUBHBIX BCTPOSHHBIX CHCTEM 00padoTku MH(popMauuu u ynpasieHus. Popmupyemble
NPY M3y4YeHHH JMCUUIUIMHBI 3HAHUS M HABBIKK IO3BOJISIT KaK HPOBOAUTH MPOPECCHOHATbHbIH
aHau3, CONOCTABJICHUE M BBHIOOP MapaJUICNIBHBIX APXUTEKTYpP JUIS NMPUMEHEHHs B Pa3JIMYHBIX
BBIYUCIIMTEIBHBIX CHCTEMaX, B TOM YHCJIE BO BCTPOSHHBIX CHCTEMax 00paboTKu MHPOPMALMU 1
yIOpaBieHUs, TaK W JaAyT OCHOBY KBAIM(HKAUWM Ui MPOCKTHPOBAHHS  HOBBIX
MYJIBTUIPOLIECCOPHBIX ~APXUTEKTYP W MNEPCHEKTHBHBIX TEXHHYECKHX peLIeHHH 11 HX
peanuszanuu.

1.2. JlucuumiavHa  BXOOUT B COCTaB  4acTH, (opMuUpyeMol  y4acTHHKaMU
00pa3oBaTeNbHBIX OTHOLICHUI, 00pa30BaTeIbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee —
OIl1 BO).

1.3. TlepedeHp IIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 10 AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUPYyeMBbIMH pe3yiabTatamu ocBoeHust OIT BO.

B pesynbraTe M3y4eHHs AWCUMIUIMHBI OOY4YalOIIMiics OJDKEH o0yanaTh CIeIyOINMH
KOMIETCHIMSIMU UM MX YacTIMH. KOMIETeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUSI PHBE/ICHBI B
Tadumue 1.

Ta6auua 1 — [lepeueHb KOMIETESHIMNA M MHIMKATOPOB HX JIOCTHKCHUSI

Konm u
Kateropus (rpynna) Ko n HaumMeHOBaHMe MHIMKATOPA JOCTHKEHUS
KOMIICTCHIIUH HAMMEHOBAHHE KOMIICTCHIIUH
KOMIICTCHIIUH
I1K-2 Cnocoben
OCYHIECTBIIATh
yIpaBJeHHe [1K-2.3.2 3HaTh METOABI MPOEKTUPOBAHHUS
TpeGOBaHUAMH UH(POPMALIOHHBIX CHCTEM
KOHLIENTYaNbHOrO, IIK-2.Y.2 ymeTb onpenensaTs cocTaB paboT 1o
IpodeccronanbHbie | HYHKIHOHATIBHOTO H | pa3paboTKe TPeOOBAHUIA U ONPEICICHUIO
KOMIICTCHIIUH JIOTHYECKOTO0 KITIOYEBBIX CBOMCTB CHCTEMBI
MIPOEKTHPOBAHHUS [1K-2.B.2 BnaieTh HaBBIKAMH OTIPEICICHUS
MH(OPMALMOHHBIX KJIIOYEBBIX CBOMCTB U OTPaHUYECHUH CHCTEM
CHCTEM CIELHATBHOTO Ha3HAYCHHS
CIIELMAILHOTO
Ha3HAYCHUS

2. Mecro aucuumiuHsl B crpykrype OI1
JlucuunivHa Oasupyercs Ha 3HAHMAX, paHee MPUOOPETEHHBIX OOYYaIOIIUMHUCS IIPU
M3YYCHHH CICAYIONMX JUCIUILIHH:
— Opranuzauus 9BM H BBIYHCIUTENBHBIX CUCTEM
— DBM u nepudepuiinbie ycTponcTBa
— CxemoTexHHKa
— DJeKkTpoHHKa
— IIporpammupoBanue Ha si3bikax AccembOiepa
— IlporpammMupoBaHue Ha S3bIKaX BBICOKOI'O YPOBHS
3HaHMA, NONyYCHHBIC IPH H3YyYCHHH MaTephana JaHHON IUCIUIUIMHBL, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TAK U MOT'YT HCIOJIb30BATHCS MPU N3YYEHUHU APYTHX JUCLHUILIINH:
— Beimyckhast kBanupukannoHHas padbora

3. OObeM u TPYAOEMKOCTb TUCLIUTLITHHBI




JlarHBIe 00 00IIEM 00BEME IUCHUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB y4EOHOM
paboThI MO AUCHHUILTHHE (M paclpeAeieHie 3TON TPYA0SMKOCTH IT0 CEMECTPaM) MPEACTABICHBI B
tadaure 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIITHHBI

TpyaoemMKocTh 1O

Bun yueGHoii paboThl Bceero ceMecTpam
Ne8
1 2 3

Obwan mpyooemkocms OUCUUNTUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 nux uacoe npakmuueckoii 0020MoeKu 17 17
Ayoumopnuie 3anamus, BCETO 4ac. 34 34
B TOM UHCIIE:

nexumu (J), (vac) 17 17

npakTHdecKue/ceMuHapekue 3anarus  (I13), 17 17

(1ac)

naboparopusie pabotsi (JIP), (uac)

KypcoBoii mpoekT (padora) (KII, KP), (uac)

9K3aMeH, (Jac) 45 45
Camocmoamenvhas padoma, Bcero (dac) 65 65
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, dudd. 3ay, OK3. k3.
DK3.¥%)

ED) -
IIpumeudanue:  kanauatckuil 9K3amMeH

4. ConepxaHue TUCLUITIIMHbI
4.1. Pacnpenenenne TpyI0€MKOCTH AUCIUILIMHEL 10 pa3/ieiaM U BUIAaM 3aHATHH.
Paznenbl, TeMbl AUCHUILUTMHBI U UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Tabmuia 3 — Pa3nenbl, TeMbl TUCIHIUIHHBL, MX TPYJI0EMKOCTh

CopnepxaHue pa3zeoB U TeM JICKIMOHHBIX 3aHATHH IIPUBEAEHO B TabnuIe 4.

Tabnuma 4 — COZ[Cp)KaHI/Ie Pa3aeyioB U TEM JICKIIMOHHOI'O 1MKJIa

Howmep pasgena HasBaHue U copepkaHne pasjiesioB M TeM JICKIIMOHHBIX 3aHSTHI

1 Krnaccudukanust apXuTeKTyp NapajulesIbHbIX BBIYUCINTEIbHBIX CUCTEM.
HanpaBnenust  pasButust  apxurektyp mapamienbHeix  BC.  Kiaccst
napauienbHex BC. CynepKoMObIOTEepHI.

2 [Tapamenn3m Ha ypoBHE MAIIMHHBIX KOMaH]I.

Kowngeiiepnast opranuzaius MUKpoIriporeccopoB. CynepckansipHble
apPXUTEKTYPBI MEKponponeccopoB. VLIW-apXuTekTypbl MEKPOIIPOLIECCOPOB.
MynbTHTPEIOBBIC U MHOTOS,IEPHBIE MUKPOIIPOIIECCOPEI

3 SIMD mnapamtenusm. [lpuauuner SIMD o6pabotku. Ilpumepsr SIMD
KoMIbI0TepoB. SIMD apXuTeKTypbl MHKPOIIPOLIECCOPOB.
4 [MapannenbHbie apXUTEKTYPBI C OOIIUM aJPECHBIM IPOCTPAHCTBOM.

Apxurextypsl SMP. IIpoTokoisl oaaepKaHuss KOTePEHTHOCTH KAIIEH.
I'eTeporeHHble MyIbTUIPOLIECCOPBL. ACUMMETPHYHBIE MYJIBTUIIPOLECCOPEL.
DSM-apxurektypbl. Apxurekrypa NUMA u ccNUMA.

5 Paznen 5. [lapannensHble apXUTEKTYPBI C paclpeesIeHHON MaMsThIO.
Knacrepusie BC. JlatenTHOCTB Nepeaun JaHHbIX 10 ceTd. OcoOeHHOCTH
Tonoxoruu kommyHukannonuou cetu [I1BC. Tononorus runepky6a. 2D-3D
pewetku. FatTree. [Ipumepst. Texuomorus hadoop. Pacnipenenénnas
¢aiinosas cucrema hdfs. [Tapagurma map reduce. Hadoop streaming.
Aunroput™el Ha map reduce. ['padsr B map-reduce.

6 Paznen 6. [1apannensusie apxutektypsl ¢ GPU.

I'ubpunnas monens BbruucneHuid. Apxutektypa GPU. Unified Virtual
Addressing. Compute Capability. ITporpammuas mozmens CUDA. . CUDA-
motoku. Vcmoms3oBanume pinned-mamsitu. Paszgensiemast mamste.  Turmbt
namsatu B CUDA. Peructpsl u jokanbHas naMsatb. OntuMusanus paboTsl ¢
pazzaensemoit namaAThIo. IlapajuienbHas peyKiys.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHSATHS
TeMbl NpaKTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh [TPUBE/ICHBI B TA0IHILIE 5.

Ta6nnua 5— HpaKTI/I'-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTH

Jlexkumn| 113 JIP KII CPC
Pasnenbl, TeMbl TUCITUTIIMHBI (qali:) (C3) ‘ (uac) ‘ (gac) | (uac)
Cemectp 8
Pasznen 1. Knaccuduxarus apxutexTyp 2 9
MApAJUIETbHBIX BBIYUCIUTENBbHBIX CHCTEM.
Paznen 2. [lapannenusM Ha ypOBHE MAITUHHBIX 5 3 9
KOMaHJI.
Paznen 3. SIMD napannenusm. 2 2 9
Paznen 4. [TapannenbHble apXUTEKTYPhI C OOIIUM 2 4 10
aIpeCHBIM IPOCTPAHCTBOM.
Paznen 5. IlapannenbHble apXUTEKTYPBI € 4 4 10
pacupeneIeHHOH NaMsThIO.
Pa3nen 6. Ilapamnensusie apxurektypsl ¢ GPU. 2 4 9
Hroro B cemectpe: 17 17 65
Hroro 17 17 0 0 65

IlpakTuueckass MOATOTOBKA 3aK/IIOYAETCSs B  HEMOCPEACTBEHHOM  BBINOJIHEHUU
0o0y4arolMMHCST  ONPEIENEHHBIX  TPYHOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oyaymuei
IPO(eCCHOHANBHOMI AESATEIFHOCTBIO.

4.2. CopeprxaHue pa3zieioB U TeM JICKIIUOHHBIX 3aHATHUIL.

W3 Hux Ne
Ne | Tewmsl npaktudeckux | Dopmbl mpakTHUeCKuX | TpPyAOeMKOCTh, |MPaKTUYECKOH |pa3mena
n/n 3aHATUI 3aHATHI (uac) MOATOTOBKH, | JUCIKIT
(gac) JIMHBL
Cemectp 8
1 | IMapamnenusm Ha pemenne 3 2
YPOBHE MallMHHBIX NPaKTUYECKUX 337124
KOMaH/JI.
2 | SIMD napannenusm perieHue 3 3
B apXHUTEKType MIPAaKTHYECKUX 3a1a4
MHPOINPOLIECCOPOB
3 | [NapannenbHbie perieHue 3 4
APXUTEKTYPHI C MIPAaKTHYECKUX 33124
OOLIMM aIpECHBIM
HOPOCTPAHCTBOM.
4 | [TapannenbHbIE pemieHue 4 5
APXUTEKTYPBI C MPaKTHYECKUX 33/1a4




URL anpec

9K3EMILIIPOB B
OubIMoTEKe

(KpOMe 3IIEKTPOHHBIX
9K3EMIUIPOB)

pacnpenesaeHHON
aMATBIO.
5 | NapannensHble pelieHue 4 6
apxurektypsl ¢ GPU. | mpakTuyeckux 3agad
Bcero 17

4.4. JlaGopatopHbie 3aHATHS
TeMbl 1a00OpaTOPHBIX 3aHATHH U UX TPYI0EMKOCTh IPUBEICHBI B Ta0IHIIE 6.

Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYIOEMKOCTh

004 T 96

I'yceBa, A. . BeruncnurenabHble CUCTEMBI, CETU

u tenekoMmyHukanuu [Tekcr] : yueOnuk / A. U.

I'ycena, B. C. Kupees. - M. : Akagemus, 2014. -
288 c.

38

W3 Hux Ne
Ne TpynoeMKoCTh, | MPaKTHYECKOH | pa3zaena
HaumenoBanue n1abopaTopHbIX paboT 24 - | P pask
n/n (uac) MOATOTOBKH, | JMCLHUII
(gac) JIUHBI

004 O-66

Opos, C. A. Opranuzanust 9BM u cucrem.
@DyHIaMeHTaIbHbIN Kype [0 apXUTEKType U
CTPYKTYpE COBPEMEHHBIX KOMITBIOTEPHBIX
cpeactB [Tekcr] : yueOHHK 1151 GaKaaaBpoB U
maructpos / C. A. Opnos, b. 5. Linibkep. - 3-¢
u3. - CII6. : ITIMTEP, 2014. - 688 c.

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

Bceero

681.3 T 18

Tanenbaym, DHIApPIO. ApXHTEKTypa
KOMIIbIOTEpa. - 4-¢ u31. - M. u 1p. : Ilurep,
2005. - 698 c.

4.5. KypcoBoe IpOeKTHPOBaHHE/ BBHIIOIHEHUE KYPCOBOil pabOThI
Y4eOHBIM IUIAHOM HE IPEAyCMOTPEHO

4.6. CamocTrosTenbHast paboTa 00y4arOIIIXCst
Buzpl camocTosTenbHOM paboThI U €e TPYA0EMKOCTh NPUBEICHBI B TA0IHILIE 7.

Tabnuia 7 — Busl caMoCTOSTENbHON pabOThI M €€ TPYJO0SeMKOCTh

. Bceero, | Cemectp 8,
Bupn camocrositensHol paboTh
qac qyac
1 2 3
H3yuenue TeopeTHiecKoro MaTepuaia
30 30
mquctumesl (TO)
Kypcosoe npoekruposanue (KI1, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 30 30
ycneBaemoctu (TKY)
Jomaninee 3ananue (J13)
Kontposbabie pabotst 3a0unnkoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM 5 5
atrecrauuu (I1A)
Bcero: 65 65

5. IlepedeHb y4eOHO-METOANYECCKOTO 00ECICUCHHS
IUTSL CAMOCTOSITEIILHOM PaboThI 00yUYArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
Y4eOHO-MeTOANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B
ma. 7-11.

6. IlepedyeHb NEUATHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHUH
[lepeueHp neyaTHBIX M AIEKTPOHHBIX Y4€OHBIX U3AaHUN IPUBEICH B Tabnuie 8.
Tabnuia 8— [lepeueHpb neYaTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

004.38(075) C 71

Cnepanckuii, B. C.  CurnanbHble
MHKPOIIPOLIECCOPBI H MX MPUMEHEHUE B
CHCTEMaXx TEJICKOMMYHHKAIUI U DJIEKTPOHHKH:
ydebHoe nocobue/ B. C. Cnepanckuii. - M.
lopstuast muaus - Tenexkom, 2008. - 168 c.,

20

(004.4/J136)

JleBun, M. I1.. [lapannensHoe
NpOrpaMMHUPOBAHUE C UCIIOJIL30BAHHEM
OpenMP: yue6HOE ocobue/ M.: BUHOM.
JlaGopartopus 3nanmid, 2008. - 120 c.

AcrankxoBud A.M., Hleitaun FO.E. Bectpoenusie
CHCTEMBI yIIpaBlieHHs. YueOHoe nocooue. /
I'VATI, CII6., 2011 1., 221 c.

B.®.Menexus. BorunciurenbHble MalllUHbI,
CHCTEMBI U CeTH. Y 4eOHHUK [UIS CTY/I. BBICIIL
yue0. 3aBenenuii / B.®.MenexuH,
E.I'IlaBnoBckuii. — M.: M3natensckuii HEHTP
«Axagemusi», 2006. — 550 c.

ITepeuenn

7. TlepedeHb 3MIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HMH()OPMAIMOHHO-TEICKOMMYHHKAIIMOHHON ceTH «VIHTepHeT»
INIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB

“HPOPMAIIMOHHO-

TENICKOMMYHHUKALMOHHON cetH «VHTepHeT», HEOOXOIMMBIX JUIi OCBOEHMS JUCLUILIMHBI
npuBesieH B Tabuuue 9.

Tabmuma 9 — IlepeueHb 3JEKTPOHHBIX O00OpPA30BATEIbHBIX PECYpPCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHUKALMOHHOH ceTH «MHTepHeT

URL anpec Haumenosanune
n-t.ru DnekrponHas 6ubnuoreka "Hayka n Texnuka"
espec.ws [opTan myst pa3pabOTIUKOB DIEKTPOHHON TEXHUKU
proglib.io bubnunoreka nporpammucTa

connect-wit.ru

OTpaCHCBOﬁ TopTa crienuaJucToB

udp/ | bubnmnorpaduueckas ccblika | KomuaectBo

parallel.ru

JlaGoparopus IlapaninenbHbIX MHOOPMALMOHHBIX
TexHosoruit HaydHo-uccieioBaTebckoro
BBIYMCIIUTEIBHOTO IieHTpa MOCKOBCKOT0




rOCYAapCTBEHHOI'O YHUBEPCUTETa HMEHU
M.B. JlomoHocOBa

http://coolfire.insomnia247.nl/ Maurice Herlihy, Nir Shavit. The Art of Multiprocessor
c&mt/Herlihy,%20Shavit%20- Programming. Morgan Kaufmann Publishers, 2008. 529
%20The%20art%200f%20 p.

multiprocessor%20programming.pdf

100-6annpHas  mKana  MOJYJIBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
HCIOIb30BaHMUSA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIONIUM JOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL

Tabmuna 14 —Kpurepun oneHKH ypoBHSI COPMHUPOBAHHOCTH KOMITCTEHIIUI

8. TlepeueHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHp NPOrpaMMHOr0O OOECIICUCHHUS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa30BaTeIbHOro IPOoLecca MO JUCIUILIHHE.
IlepeueHsb Hcnoyb3yeMoro NporpaMMHOro obecrneueHus npeacTasiex B tabmauue 10.

Tabmuna 10— Ilepedenp nporpaMMHOro obecredeHus

Ne i/ HaumenoBanue

He npexycmotpeno

8.2. Ilepeuenn HMH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMbIX npu
OCYLIECTBICHUH 00Pa30BaTEJILHOIO MPOLECCA 110 AUCLUILINHE

IlepeyeHbp HUCMONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOpMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npexycmotpeno

9. MartepuanbHO-TeXHUYECKas 0a3a
CocraB  MaTepHaIbHO-TEXHMYECKOH  0a3bl, HEOOXOMUMOHW IS  OCYIIECTBIICHHUS
00pa30BaTeIbHOrO MpoLecca Mo JUCLMIUTHHE, IPEACTaBNIeH B Tabnuuel 2.

Tabmuia 12 — CocraB MaTepHaIbHO-TEXHUIECKOH 0a3bl

Ne HaumeHoBaHHE COCTaBHOW YacTu Homep ayauropuun
/o MaTepUaibHO-TEXHUIECKOW 0a3bl (Tpr HEOOXOIUMOCTH )
MyneTHMeaitHas JIEKIUOHHAS Ay AUTOPHSI 52-33a
2 | CneunanuszupoBaHHas aboparopus «BcTpoeHHBIX 12-29

KOMITBIOTEPHBIX CUCTEM», BKIIIOYAst yqe6H0—
HCCIICI0BATCIIBCKUE CTCHABI «BCTpaI/IBaCMbIe MHOTOSIICPHBIC U
IapajulCJIbHbIC BbIYUCINUTCIIBHBIC CUCTEMbD»

OreHKa KOMITETEHIN .
XapaxrepucTrKa chOpMUPOBAHHBIX KOMIICTCHIIHI
S-0auThHas IIKAIA
— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IMPOrPAMMHBIi
MaTepua;
— YBEPEHHO, JIOTHYHO, [IOCIIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;
COTIHHOY — ONMpPAasCh Ha 3HAHMS OCHOBHOM M JOIOJHHUTENbHOM JIUTEPATYPEI,
GAITCHOY TECHO MPHBSA3BIBACT YCBOCHHbIC HAYYHBIC MOJOKCHHS C NPAKTHYECKON
JIESITEIbHOCTRIO HATIPABIICHHUS;
— yMeJi0 00OCHOBBIBAET U apIyMEHTHPYET BbIBUTACMbIC UM H/ICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— CBOOOHO BJIAZIEET CHCTEMOM CIICIHATN3UPOBAHHBIX MMOHITHH.
— 00yuarouMiicsi TBEPAO YCBOWII IPOrPaMMHbIIT MaTepuall, TpaMOTHO U
[0 CYyLIECTBY M3JlaraeT ero, ONHpasch Ha 3HAHHUS OCHOBHOM
JIUTEPATYPBI;
«XOpOmo — HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C MNPAKTHYCCKOW JESATEIBHOCTHIO
«3AYTEHO»
HAITPaBIICHHS,
— apryMEHTHPYET HAYYHBIC MTOJI0KEHHS;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— BJIQJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TIOHSITHIA.
— oOy4aronuiicss yCBOMJI TOJBKO OCHOBHOM IPOTrpaMMHBIA Martepual,
[0 CYILIECTBY H3JIaraeT €ro, ONMpasichb Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIyCKAeT HECYIECTBEHHBIE OIMOKN 1 HETOYHOCTH;
«yZIOBIICTBOPHUTEIILHOY Ny
GATTCHO — HCIIBITHIBACT 3aTPYIHEHHS B IPAKTHICCKOM MPUMEHEHHH 3HAHHI
HaIpaBJICHUS,
— c11ab0 apryMeHTHPYeT HAYYHbIE TOJI0KCHUS;
— 3aTpyAHsIeTCs B (POPMYJIHPOBAHUHU BBIBOJIOB U 0000IICHUIA;
— YaCTHYHO BJIAJCET CUCTEMOMN CIIENHAIN3UPOBAHHBIX MTOHATHIA.
— 00yvarouMiicsi He YCBOWJ 3HAYMTENIBHOW YacTH IMPOrPaMMHOrO
Marepuaa;
— IONyCKaeT  CYyLICCTBCHHbIE  OMIMOKM WM  HETOYHOCTH  IpH
«HEY/IOBJICTBOPUTEIILHO .
HE SATTCHOY paccMoTpeHuH npobiieM B KOHKPETHOM HaIpaBJICHHHY; )
— WCHBITHIBACT TPY/HOCTH B PAKTHIECKOM PUMEHEHNH 3HAHUIA,
— HE MOXKET apryMEHTHPOBATH HAYUYHBIE MTOJIOKEHHS;
— He (OPMYJIMPYET BBIBOJIOB U 0000IICHUH.

10. OueHoYHBIE CpeaCTBa VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOYHOH AaTTEeCTaluu
o0y4aronmxcs o JUCHUIUIMHE NPUBEIeH B Taduie 13.
Tabmuna 13 — CocraB OLIEHOUHBIX CPEICTB IS TPOBEJCHUS IIPOMEXKYTOYHOH aTTeCTalun

10.3. TUnoBbIe KOHTPOJIBbHBIC 3a/IAHHUSI UITH HHBIC MAaTEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Ne /o [Tepeuenp BompocoB (3a1a4) uIst 9K3aMeHa

Knaccs! mapamnensaeix BC

MeTo1bl JIOKaJIBLHOTO napaJjijyICJIn3M. HapaHIICJII/BM Ha YPOBHE KOMaH/I.

KonBeiliepHasi opranu3anus BEIYHCICHUH.

Bun HpOMC)KyTO‘IHOﬁ aTTéCTalun HepequL OLICHOYHBIX CPEACTB

KoHBeiiepHoe pacniapajuieJiMBaHUE BbINOJIHEHUS] KOMaH/I.

Dk3aMeH Crnucok BOIIPOCOB K 9K3aMCHY

[TpuMeps! KoHBelepa BbinoaHeHUs: koMaH . Intel u MIPS.

10.2. B kadecTBe KpHUTEPHUECB OICHKA YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIMH OOYYaIOIIMMHKCS TPUMEHsIeTCsS S5-0ajuibHasi IIKana OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETCHIIMII, KOTOpas IpuBe/eHa B Tabnuue 14. B TeueHne cemecTpa MOXKET UCIOIB30BATHCS

KoH(mHKThI B KOHBEHepe.

O0paboTKa BETBJICHUI B KOHBEiiepe KOMaH/I.

[Ipenckazanue BeTBICHUN B KOHBelepax.

CynepckanspHoe pacnapaiieIMBaHKs BHITTOIHEHUS] KOMaHI.

=[O0 [N [ [WIN|[—

0 CynepckasipHble apXUTEKTYPbl MHKPOIIPOLIECCOPOB




11 VLIW-apXuTeKTypbl MUKPOIIPOLIECCOPOB

12 MynbTHTpEIOBBIE MUKPOIIPOLIECCOPBI

13 MHorosiiepHble MEKPOTIPOLIECCOPBI

14 SIMD mnapamnenusm. [puanunst SIMD o6pabotku. [Ipumepsr SIMD
KOMITBIOTEPOB.

15 SIMD apxXHUTeKTypbl MUKPOIIPOLIECCOPOB

16 [NapayienpHble apXUTEKTYPbl C OOIIMM aPECHBIM MPOCTPAHCTBOM.

17 Apxutektypsl SMP. ['eTeporenHbie MyJIbTHIIPOLIECCOPEL.
ACHMMETpPUYHBIE MYJIBTHIPOLIECCOPHI.

18 IIpoTokonbl nojiepkaHus KOTEPEHTHOCTH K3IIIEH.

19 DSM-apxutektypsl. Apxutekrypa NUMA u ccNUMA.

20 [TapasienbHble apXUTEKTYPBI C pacipeeIeHHON NaMsIThIO.

21 Kiactepnsie BC.

22 CynepKoMIbIoTephI

23 [IpoexTsl neTadonoBEIX KOMITBIOTEPOB

24 JlaTeHTHOCTB Tepeaayn AaHHBIX 110 ceTH. OCOOCHHOCTH TOIOJIOTHH
KoMMyHuKaimonHo# cetu I1BC.

25 Tomnosnoruu cuctem cBsizeit mapamiensHsix BC Tomomorus runepkyoa.
2D-3D pemetku. FatTree. [Ipumepsl.

26 MeToapl KOMMYTAllMH ¥ MapIIPyTH3alMU B napauienabHbix BC

27 I'ubpunHbie apxutekTypsl. PIM-apXuTekTypbl

28 Mopaenn MOTOKOB JaHHBIX

29 ApPXUTEKTypa napajuiebHOTO BEIYUCIUTENS C YIIPABIEHHEM OTOKOM
JIAHHBIX

30 Texnonorus hadoop. ITlapagurma map reduce.

31 Anroputmbl Ha map reduce. I'padsr B map-reduce

32 [Tapamnensubie apxutektypsl ¢ GPU.

33 Apxutekrypa GPU.

34 CUDA-noroku. Tunst mamsitu 8 CUDA.

Bomnpocs! (3agaun) muist 3auera / qud¢. 3adera npeacTaBieHs! B Tabnuie 16.
Tabnuua 16 — Borpocsl (3aaun) aist 3auera / tudd. 3auera

[lepedyeHbp TeM KOHTPOJBHBIX PabOT MO MUCLMIUIMHE OOYYaIOI[MXCS 3a04HOH (HOpMBI
00y4eHusl, peICTaBIeHbI B Tabmuie 19.

Tabmuma 19 — [lepedueHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

He npenycmotpeHo

Kon

Ne i/ Ilepeuens Bompocos (3amad) mis 3adera / qudd. 3aueTa
P P (sana) 1 andd HHIUKaTOpa

YueOHBIM IUIAHOM HE IPEJYCMOTPEHO

Ilepeuenr TeM Jusi KypcoOBOTO IPOEKTHPOBAHMUS/BBIONIHEHHS KypCOBOH pabOThI
npezcTaBiieHsl B Taduie 17.
Tabmauua 17 — IlepeyeHb TeM 1JIsl KypCcOBOTO NPOSKTUPOBAHUS/BBIIIOIHEHUS] KypCOBOH paboThI

No /i [IpumepHBIii TepedeHs TeM ISl KypCOBOTO NPOSKTUPOBAHUS/BBITOTHEHUS
- KypcOBOH paboThI

Y4eOHBIM TIAHOM HE PEIYCMOTPEHO

Bompockl [uisi TPOBEACHHS MPOMEXYTOYHOIH arTecTaliii B BHAC TECTHPOBAHHS
npeJicTaBiIeHb! B Taduie 18.

Tabnuua 18 — [IpumepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Kon

Ne i/ ITpumepHBIil nepeyeHb BOIPOCOB Ul TECTOB
MHIMKATOpa

10.4. Meroguueckue  Marepuaigbl,  ONPEACIAIOMNE  HPOLEAYpHl  OLEHHBAHUSA
HWHJMKATOPOB, XapaKTepHU3YIOIIMX JTambl (OPMHUPOBAHMS KOMIIETEHLMH, coaepxarcs B
JIOKIbHBIX HOpMaTuBHBIX aktax [ YAII, permaMeHTHUpYOMIMX HOPSAOK M IPOLELYpY
MPOBEJICHUS TEKYIIEro KOHTPOJISl YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU O0YUaroIInXCs
I'VAIL

11. Meroguueckue yKa3aHus i 00yYarOIIMXCSI IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroauyeckue ykazaHusi i OOy4YalOIIMXCS II0 OCBOCHHUIO JIEKL[MOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHYE JICKI[MOHHOIO MaTepHala — JIOTHYCCKH CTPOMHOE, CHCTEMHOE,
rIy0oKoe M SICHOE M3IOKeHHe y4eOHOro Mmarepuana. HasHaueHHe COBPEMEHHOW IEKIWH B
pamMKax AWCLHMIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCHO HHGOPMALHMIO MO TEME, a B OCBOCHHH
(yHIaMeHTaJIbHBIX [POOJEeM JIMCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHMX
TOCTIKCHHH HayYHOW MBICIH. B y4eGHOM mporiecce JICKIHS BBIMOIHSICT METOHOTIOTHYCCKYIO,
OPraHM3aLMOHHYI0 H HH(GOPMAHOHHY0 GYHKIMH. JICKUHs pacKpbIBaeT HOHITHHHBIN ammapat
KOHKPETHOI 00JacTu 3HaHus, e€ MPOOJIEMbI, TaeT LEbHOE IMPEICTaBICHHE O AWUCLHILIUHE,
MOKa3BIBACT B3aMMOCBSI3b C IPYTHMH JHCUUIUTHHAMH.

[lnaHupyeMble Pe3ysIbTaThl IPH OCBOCHUH 00YYAIOIMMHKCS JIEKIIMOHHOTO MaTepHaa;

— MONyYeHHE COBPEMCHHBIX, LICNIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHIl, YPOBCHb
KOTOPBIX OIPEIeIIsIeTCs LeJIeBON YCTAHOBKOM K Ka)K/10M KOHKPETHOI TeMe;

— MOJIyYCHHE OIbITA TBOPYCCKOIl paGOTHI COBMECTHO € MPEIIOaBaTeiieM;

— pasBuTHe NPOGECCHOHATBHO-ACIOBBIX  KauecTB, JIIOOBM K  [pEOMETYy H
CaMOCTOSTEILHOTO TBOPUYECKOTO MBILIICHHS.

—  HOSBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOr0 VIS CAMOCTOSATEIILHOM paboThl;

— TOJIy4eHHEe 3HAHHH O COBPEMEHHOM YpPOBHE pa3BHTHs HAyKH W TEXHHKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJrOKaiIINe ropbl;

— HAYYUThCS METOJUYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOKCHHS, MNPHUXOANUTH K KOHKPETHBIM BBIBOAAM, IIOBTOPATH KX B  PaslIHYHBIX
(opmynupoBkax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHMsI BCEX HEOOXOIUMBIX TSPMHUHOB U HOHATHH.

JIekMOHHBI  MaTepual MOXET CONPOBOXKIATHCA AEMOHCTpALMel  ClaiijoB U
WCIIONb30BAaHMEM pa3JaTOYHOTO MaTepraja INPH [POBEACHHH KOPOTKHX MAHCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTJACIBHBIX TEMATHK 10 TUCLHILINHE.

11.2. Meroauueckue ykaszaHusi IS OOYYArOIIMXCS MO MPOXOXKACHHIO MPAKTHYCCKUX
3aHATUHI

[pakTuyueckoe 3aHSATHE SIBISETCS OAHOM M3 OCHOBHBIX ()OPM OpraHH3alMU y4eOHOro
MPOLECcCa, 3aKII0YAIONIASCS B BBIIOJHEHUH 00YYaONMMUCS M0l PYKOBOACTBOM IPENOAaBATENs
KOMIUIEKCa y4eOHBIX 3aJaHuil C LENbI0 YCBOGHHS HAayYHO-TCOPETHYECKUX OCHOB y4eOHOI
JUCIUILINHBI, IPUOOPETEHNS YMEHHI U HaBBIKOB, OITBITA TBOPYECKOU JACATEIBHOCTH.

Lenblo mpakTUYECKOro 3aHATHS AJIs1 00yHaIOIEerocs SBJISETCs PUBUTHE 00yYaronmuMcs
YMEHHI 1 HaBBIKOB MPAKTUUECKOI JEATEILHOCTH MO M3Y4aeMOH AUCIUIUINHE.

[TnanupyemMsbie pe3ysabTaThl IPH OCBOSHUH 00YYaIOIMMCS IPAKTHYECKHUX 3aHATHIL:




— 3aKpeluleHHe, yriyOieHue, pacluiMpeHHe W [eTanu3als 3HAHUI [pU pPEeIIeHUH
KOHKPETHBIX 3371a4;

— pa3BUTHE II03HABATEJBHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH  MBIIUICHHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJaMH W METOAMKAMM H3Y4EHHs KOHKPETHOH yueOHOM
JUCIHAIUTHHBL,

— BbIPa0OTKA CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS MMOMYYCHHBIX 3HAHUMA IS
BBITIOJHEHHSI 3a/IaHHI;

— ofecrieueHne paloOHAIBHOIO COYCTAHUSI KOJUIGKTHBHOW M MHAMBUAYyaJbHOU (opm
00yueHusl.

11.3. Meroauueckue yka3aHusi yisi 00y4arOIUXCs 0 MPOX0XKICHUIO CaMOCTOSTEIBHOM
paboTsl

B x0/ie BBINOJIHEHUSI CAMOCTOSITENILHON pabOThI, 00y4aromMiicss BHIIOIHACT paboTy MO
3alaHUI0 M IIPY METOJUYECKOM PYKOBOACTBE IpenojaBatess, HO 0e3 ero HemocpeiACTBEHHOro
y4acTusl.

Jns obyuaromuxcst mo 3a04HOi (opMe OOyueHHs, CaMOCTOSATENbHas paboTa MOKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBINOJHEHHSI CAMOCTOSITENBHON paboThl, y oOydvaromerocs (popMupyercs
Lesecoo0pasHoe IIIaHUPOBaHUE paboyero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BHBATh yMEHUS
1 HaBBIKM B YCBOCHHHM M CHCTEMATH3al[MH MPUOOPETAEMbIX 3HAHU, 00ECIeYMBAET BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B MepHOJ OOy4eHHS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
MPpo(eCCHOHANTBHOTO YPOBHSI.

MeroanueckUMH ~ MaTepuajaMH,  HalpapiIsSIOIMMH  CaMOCTOSTENIbHYI0  padoTy
00yYarOIIMXCSSBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepual Mo JUCLHUILIMHE;

—  METOIMYECKHE YKa3aHHs 10 BBINOJHEHHUIO KOHTPOJBHBIX paboT (i 00y4arommxcst
10 3209HOU (opMe 00yUeHHUsI).

11.4. Meroguueckne yka3aHUs JUIS OOYYarOIIMXCS 110 IPOXOXKICHUIO TEKYILETo
KOHTPOJIS yCTIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBAEMOCTH HpEIyCMaTpUBAeT KOHTPOJIb KauecTBa 3HAHUM
oOyJarommxcs, OCyIIECTBIIIEMOr0 B TEUYCHNE CEMECTpa C IEIbI0 OLCHUBAHUS XO/a OCBOCHUS
JUCHUIIIHHBI.

11.5. Meroauueckue yka3aHusl s OOYYAIOIIMXCSI 10 MPOX0XKICHUIO MPOMEKYTOYHOM
aTTecTalHN.

IIpomexyTrouHas  arrectanus  OOydYalOIIMXCS  TNPEIyCMaTpUBAET  OLCHUBAHUE
MIPOMEXYTOYHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00y4YeHHs MO JucuuIuivHe. OHa BKIIOYAeT B
ce0st:

— ok3aMeH — (opMa OUCHKM 3HAHMH, MOJyYEHHBIX OOYYalOIMMCS B IpoLecce
W3y4YeHUS BCEH NUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITENBHON paboThI, CIIOCOOHOCTH
NPUMEHATh MX Uil PEIIeHUs NPAaKTHYeCKHX 3a/1ad. JK3aMeH, KaK IPaBUIO, MPOBOAUTCS B
MEpUOJ 3K3aMCHAI[IOHHOW CECCMM M 3aBEpIIAaeTCs AaTTECTALMOHHOW OLIGHKOW «OTIMYHOY,
«XOPOIIOY», KYIOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTECIHLHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




