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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,
(YHKLIHOHAIBHOIO M JIOTHYECKOTO MPOEKTHPOBAHUS MH()OPMAILIMOHHBIX CHCTEM CHELHAIbHOrO
Ha3HAYCHUSD)

CoznepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3aHHBIX C (hOPMUPOBAHUEM
0a30BOIl cuCTEMbI 3HAaHMH B OOJIACTH apXWUTEKTYPbI MapaJUICIbHBIX BBIYUCIUTEIBHBIX CHCTEM
KaK 0a30BBIX CPEACTB MOCTPOEHMS BBIYUCIHUTEIBHBIX IUIATGOPM INEPCIHEKTUBHBIX BCTPOSHHBIX
cucreM 00paboTku MHGOpMauuu U ynpasieHus. PopMupyeMble NPU M3yYEHUH IMCLUIUIMHBL
3HAHHWS M HABBIKM IIO3BOJIAT KaK IPOBOJHUTH IPO(ECCHOHANBHBII aHAIMU3, COMOCTABICHUE U
BBIOOP HapaJUICNIBHBIX APXUTEKTYP ISl IPUMEHEHHS B PA3INYHBIX BHIUMCIUTENBHBIX CUCTEMAX,
B TOM YHCJI€ BO BCTPOEHHBIX CHCTeMax o0paboTku MH(OpPMAaLMM W ynpaBieHMs, TaK U JagyT
OCHOBY KBaJIM(UKAUWK IS MPOCKTUPOBAHMS HOBBIX MYJIBTHIIPOLIECCOPHBIX apPXUTEKTYp M
MEPCIIEKTHBHBIX TEXHUUECKUX PELICHUIT 1JIs MX peaT3aliiu.

IIpenonaBanne AMCLUMIUIMHBI TNPEAYyCMAaTPUBAET ciexytomme (GOpMbl OpraHu3aLuu
y4eOHOTO0 Ipomecca: JICKIUY, IPaKTHYECKUE 3aHATUS, CAMOCTOATEIbHAS padoTa 00y4aroIerocs.

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

OO0miast TPyZAOEMKOCTh OCBOCHUS IAMCIMIUIMHBI COCTAaBISIET 4 3a4eTHBIX eIUHHMIbI, 144
Jaca.

SI3bIK 00yUCHHMS 110 JUCHUIUIMHE KPYCCKHUH »

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 IIOCTPOCHUSI BBIYMCIUTENBHBIX ILIaTHOpM
MEePCHEKTHBHBIX BCTPOSHHBIX CHCTEM 00padoTku MH(popMauuu u ynpasieHus. Popmupyemble
NPU M3y4YEHHH AMCUUIUIMHBI 3HAHUS M HABBIKK IO3BOJISIT KaK HPOBOAUTH MPOPECCHOHATbHBIH
aHau3, COMOCTABICHUE M BBHIOOP MapaUICNIBHBIX aPXUTEKTYpP JUIS NMPUMEHEHHsS B PassIMYHBIX
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 AMCUMIUIMHBI OOYYalOIIMiics OJDKEH 00JlanaTh CIeIyOINMH
KOMIETCHIMSIMU UM MX YacTIMH. KOMIETeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUSI PHBE/ICHBI B
Tadumue 1.

Ta6auua 1 — [lepeueHb KOMIETESHIMNA M MHIUKATOPOB HX JIOCTHKCHUSI

Kon u
Kateropus (rpynna) Koz n HaumMeHOBaHMe MHIMKATOPA JOCTHKEHUS
KOMIICTCHIIUH HAIMEHOBAHHE KOMIICTCHIIUH
KOMIICTCHIIUH
I1K-2 Cnocoben
OCYHIECTBIIATh
yIpaBJeHHe [1K-2.3.2 3HaTh METOABI MPOEKTUPOBAHHUS
TpeGOBaHUAMH UH(POPMALIOHHBIX CHCTEM
KOHLIENTYaNbHOrO, IIK-2.Y.2 ymeTb onpenensTs cocTaB paboT 1o
IpodeccronanbHpie | 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, HONyYCHHBIC IPH U3YyYCHHH MaTephana JaHHON IUCIUIUIMHBL, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TAK U MOT'YT HCIOJIb30BATHCS MPU N3YYEHUHU APYTUX JUCLHUIIINH:
— Beimyckhast kBanupukannoHHas padbora

3. OOBeM U TPYDOEMKOCTh TUCIIUIIIHHBI




Jlannabple 06 0o0iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB YyueOHOM
paGoThI 1O JUCHHUILIMHE (M paclpeeeHue dTO! TPYJOEMKOCTH 10 CEMECTPaM) TIPEACTABIICHBI B
Tabume 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIITHHBI

TpynoemKocTh o
Bun yueGHoit 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
npakTuueckue/cemunapckue 3anstus (I13), 1
7 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 AUCHUILIMHEL II0 pa3/iesiaM U BUIAM 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 IIMKJIA

Howmep paznena

HasBanue u COLCpIKAHUEC Pa3aC/IOB U TEM JICKIIMOHHBIX 3aHATHI

1

Knaccudukauust apXuTeKTyp napamienbHbIX BBIYUCIUTEIBHBIX
CHCTEM.

Hampasnenus pa3sutust apxutekTyp mapauiensabix BC. Kimaccs
napamensHsix BC. CynepkoMnboTephl.

ITapannennsm Ha ypoBHE MAIIMHHBIX KOMaH.

KougeliepHast opranusanusi MUKpOIIPOLIECCOPOB.
CynepckalisipHble apXUTEKTypbl MUKpoIpoueccopoB. VLIW-
apXUTEKTYpPbl MUKPOIIPOLECCOPOB. MyJIbTUTPEIOBBIE U
MHOT'051/IEpHbIE MUKPOIPOLIECCOPBI

SIMD napasenusm. [punnuner SIMD o6pabotku. [Tpumepst
SIMD komnbtoTepoB. SIMD apXUTEKTYpbl MUKPOIIPOLIECCOPOB.

[TapaienbHble apXUTEKTYPHI C OOIIUM aJpECHBIM
MPOCTPAHCTBOM.

Apxutektypsl SMP. IIpoTokoms! noaaep:kaHust KOT€peHTHOCTH
KamIei. 'eTeporeHHbIe MyJIBTHIIPOLIECCOPBI. ACUMMETPUYHBIC
mynbTunpoueccopsl. DSM-apxutekTypsl. Apxutekrypa NUMA u
ccNUMA.

Paznen 5. IapannenbHble apXUTEKTYPBI C pacIpeieIeHHOM
MaMsATHIO.

Kunactepusie BC. JlateHTHOCTS Nepenaun JaHHBIX MO CETH.
Oco0eHHOCTH TOIMOIOrMU KOMMYHHKalMoHHOH cetn [IBC.
Tononorus runepky6a. 2D-3D pemerku. FatTree. [Ipumepst.
Texunonorust hadoop. Pacnipenenéunas daitnosas cucrema hdfs.
IMapaxurma map reduce. Hadoop streaming. AnropuTmsl Ha map
reduce. ['padst B map-reduce.

Paznen 6. [Napannensusie apxurextypsl ¢ GPU.

T'ubpunnas mozaenp Beruncienuii. Apxutekrypa GPU. Unified
Virtual Addressing. Compute Capability. IIporpamMmuas Moaens
CUDA. . CUDA-noroku. Ucnions3oBanue pinned-naMsta.
Paznensiemast namsate. Tunsl namsitu B CUDA. Peructps! u
JokanpHas naMaTh. OnTuMu3anus paboTsl ¢ pazaensieMon
namsTeio. [lapasienbHas peyKuus.

4.3. Tlpaktnueckue (CEMUHAPCKUE) 3QHITHUS
TeMbl MPAKTUUESCKUX 3aHIATHH M UX TPYAO0EMKOCTb IIPUBE/ICHBI B TA0IHIIE 5.

Tabnuia 5 — [IpakTHuecKue 3aHATHS U UX TPYIOSMKOCTh

PaSHeHBI TEMBI JUCITUIIIINHBI .HeKLII/II/I 113 (C3) P ‘ KII ‘ CPC
> (gac) (gac) (uac) (gac) (uac)
Cemecrtp 8
Pasznen 1. Knaccuduxanus apxutekTyp 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. Ilapamnensubie apxurektypsl ¢ GPU. 2 4 9
Hroro B cemectpe: 17 17 65
Hroro 17 17 0 0 65

IlpakTuueckass MOATOTOBKA 3aK/IIOYAETCSs B  HEMOCPEACTBEHHOM  BBINOJIHEHUU
0o0y4aroMMHCST  ONpPEIENEHHBIX  TPYHOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oyaymiei
IPO(eCCHOHANBHOMI AESATEIFHOCTBIO.

4.2. CopeprxaHue pa3zieioB U TeM JICKIIUOHHBIX 3aHATHUIL.

N3 Hux No
Ne | Tewmsl npaktuueckux | OopMbl pakTHYecKuX | TpPyAOEMKOCTb, |IpaKkTHYECKOi |pa3nerna
n/n 3aHATUHI 3aHATHI (uac) MOATOTOBKH, | JUCIKIT
(1ac) JIUHBI
Cemectp 8
1 | Hapamrenuzm Ha perienue 3 2
YPOBHE  MAIIMHHBIX | MPAaKTHYECKHUX 3a71a4
KOMAaHJI.
2 | SIMD mnapamnenusm pemenne 3 3
B APXHUTEKType | TPaKTUYECKHX 3a]a4




mi. 7-11.

5. IlepeyeHb yueOHO-METOANYECKOrO OOECIEYEHHs
JUTSE CAMOCTOSITEIBHON PabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)
V4eOHO-METOANYECKUE MATEePUANbl UL CAMOCTOSATENIBHOM PabOThl 00Y4YaOIUXCsS yKa3aHBl B

6. IlepedeHb NEYATHBIX U JIEKTPOHHBIX YYEOHBIX U3aHUH
[NepedeHp me4YaTHBIX M JIEKTPOHHBIX YUeOHBIX U3/IaHUI IPUBECH B TabuIe 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3JIaHUI

Wudp/
URL anpec

Bubnuorpadpuueckas ccpuika

KommuecTtBo aKx3eMILISIpoB B
Onbnmoreke

(KpOMe 3IIeKTPOHHBIX IK3EMILLIPOB)

004 I" 96

I'yceBa, A. . BeruncnuTenbHbIE CHCTEMEI,
CeTH U TejaekoMMyHuKarun [Teker] :
yuebnuk / A. U. I'ycesa, B. C. Kupees. - M. :
Axanemus, 2014. - 288 c.

38

MHPOIPOLECCOPOB
3 | [TapannensHbIe peuieHue 3 4
APXUTEKTYPBhI ¢ | mpakTHYecKuX 3ajad
o0LMM  aJPECHBIM
POCTPAHCTBOM.
4 | [apannenbHele perieHue 4 5
APXUTEKTYPBhI C | mIpaKTHYECKHUX 3ahay
pacnpeneIeHHON
HaMSTBIO.
5 | NapannensHble perieHue 4 6
apxutekTypbl ¢ GPU. | npakTHyecKHx 3ajau
Bcero 17
4.4. JlaGopaTopHble 3aHATHSA
TeMmbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBEICHBI B TA0HIIE 6.
Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh
U3 Hux Ne
Ne HaumeHnoBanue n1abopaTopHbIX paboT TpyAOCMKOCTE, | MPAKTHYCCKOH | pasieia
n/n (gac) MOATOTOBKH, | IMCILHII
(uac) JIMHBI

YueOGHbIM MIAHOM HE MPEyCMOTPEHO

004 0-66

Opios, C. A. Opranuzauust OBM u cuctem.
OyHaMeHTaIbHBII Kype 110 apXUTEKTYpe U
CTPYKTYPE COBPEMEHHBIX KOMITBIOTEPHBIX
cpeacts [Tekcr] : yueOHHK 1151 GakaaaBpoB
maructpos / C. A. Opnos, b. 5. I{unbkep. -
3-e u3x. - CII6. : IIUTEP, 2014. - 688 c.

Bcero

4.5. KypcoBoe npoexTrpoBaHue/ BEIIIOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [UIAHOM HE PEAyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst

Bupr camocTosTennsHOM paboThl U €€ TPYA0EMKOCTh PUBEICHBI B TabIHIIE 7.

Tabmuia 7 — Bujsl caMoCTOSTENIbHON pabOThI H €€ TPYI0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHOM paboTh

Jac gac
1 2 3
H3ydeHne TeopeTH4ecKoro MaTepuania 30 30

gucuumindbl (TO)

Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3amanus (PI'3)

Beimonuenne pedepara (P)

IMoaroroBka K TeKyIIeMy KOHTPOIIIO 30 30
ycneBaemoctr (TKY)

Jomaminee 3aganue (J3)

Konrposbabie pabotst 3a0uankoB (KP3)

IToaroroBka K MpOMEKyTOTHON
arrectaiuu (ITA)

Bcero: 65 65

681.3 T 18

Tanenbaym, DHAPIO. APXUTEKTypa
KOMIbIoTepa. - 4-e u3zd. - M. u ap. : [Tutep,
2005. - 698 c.

004.38(075)
c71

Crnepanckuii, B. C.  CurnanbHble
MHKPOIPOLECCOPBI U UX IPUMEHEHUE B
CHCTEMaXx TEICKOMMYHHKAIMI U
3JIEKTPOHUKH: yueOHoe mocobue/ B. C.
Crnepanckuit. - M.: I'opsiaast muHuUs -
Tenexom, 2008. - 168 c.,

20

(004.4 /1
36)

JleBun, M. I1.. [TapannensHoe
POrpaMMHUPOBAHKE C HCII0JIb30BAHHEM
OpenMP: yuebHoe nocobue/ M.: BUHOM.
Jlaboparopus 3uanuii, 2008. - 120 c.

10

AcrtankoBud A.M., lletinun FO.E.
BerpoenHnbie cucteMsl yrpasieHus. Y 4eOHoe
mocodue. / 'YAII, CII6., 2011 r., 221 c.

B.®.Menexun. BeraucanTeabHbIE MAIIUHBI,
CHCTEMBI ¥ CETH. YUEOHUK VISl CTY/I. BBICIII.
yue0. 3aBeaeHuit / B.d.MenexuH,
E.I'.IlaBnoBckwmii. — M.: 3narensckuii neHTp
«Axagemus», 2006. — 550 c.

7. TlepeueHb SIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
nH(POPMALIOHHO-TEIIEKOMMYHUKAIIMOHHOM ceT «HTepHEeT»




IepeucHs UEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB HH(MOPMALOHHO-
TEIeKOMMYHHUKAIMOHHOH ceTn «VIHTepHeT», HEOOXOAMMBIX ISl OCBOCHUS HCLUILTHHBI
npuBezieH B Tabuune 9.

HCCIICT0OBATCIIBCKUE CTCH/IbI ((BCTpaI/IBaEMbIe MHOT'OSIACPHBIC U
TNapaJuICJIbHbIC BBIYUCIUTCIIbHBIC CUCTEMbBD)

10. OueHouHBIE cpeCTBa IS IPOBEJICHUS IPOMEKYTOUHOH aTTECTALNH
10.1. CocTtaB OLICHOYHBIX CPENCTBAIS MPOBEACHUS IMPOMEKYTOUHOH aTTeCTaluu
o0yyaromuxcs 1o JUCHHUIUIMHE NpUBEIeH B Taduie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJCTB ISl TPOBEICHHUS IPOMEXKYTOUHOM aTTECTAIMU

Bunx npoMexyTouHOH aTTecTaiun [lepeyeHb OLIEHOYHBIX CPEICTB

DK3aMeH Crucok BOIIPOCOB K OK3aMCHY

Tabmuua 9 — IlepeueHb ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTu «VHTepHeT»
URL anpec Haumenosanue
n-t.ru Dnexrponnas 6ubnmoreka "Hayka u Texuuka"
espec.ws [opran s pa3pabOTIMKOB NEKTPOHHOI TEXHHKU
proglib.io bubnuoteka nporpammucra
connect-wit.ru OrpaciieBoil HOpTal CrenHaIICTOB
parallel.ru JlaGoparopus IlapaniensHbix HHOOPMALTHOHHBIX

TexHosoruii HayuHo-uccienoBareabckoro
BBIUUCIIUTENIBHOTO EHTpa MOCKOBCKOrO
rOCyIapCTBEHHOTO YHHUBEPCUTETA HMEHU
M.B. JlIomoHOCOBa

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

10.2. B kadecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIWI 00Yy4arolMMHUCs NpUMeHsieTcs S5-0ajulbHasi MIKana OLEHKH CHOpPMUPOBAHHOCTH
KOMITETEHIIMH, KOTOpasi mpuBe/ieHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIB30BATHCS
100-0annpHast — mIKaja — MOJAYJbHO-PEHTHHIOBOM  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTAaHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabiauua 14 —Kpurepun oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

8. IlepeueHp MHOOPMAIMOHHBIX TEXHOIOTHI
8.1. Ilepeuenr nporpaMMHOro oOOECIEUeHHs, HCIOIb3YEMOTr0 IPH OCYLIECTBICHUU
00pazoBaTebHOrO Ipolecca 1o AUCIUIUINHE.
IlepedeHp UCONB3yEMOro MPOrPAaMMHOr0 obecieueH st npeacTaBieH B Tadmuie 10.

Ta6nua 10— Ilepederp nporpaMMHOro obecreueHus

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEeMBIX npu
OCYLIECTBICHUH 00pa30BaTEILHOIO MPOLECCa 110 AUCLHUIUINHE

IlepeyeHbp HUCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

Ta6nuua 11— IlepedeHp nHGOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocraB  MaTepHabHO-TEXHHYECKOH  0a3bl, HEOOXOIUMOW ISl  OCYIIECTBIICHHUS
00pazoBaTeIbHOTO Ipolecca 110 AUCIUIUINHE, IPEJCTaBIIeH B Tadauel2.

Tabnuia 12 — CocraB MaTepuaibHO-TeXHUYECKOW 0a3bl

Ne HaunmMenoBanune cocTaBHOM yacTu Howmep aynuropun
/o MaTepHalIbHO-TEXHHYECKON 0a3bl (Ipr HEOOXOIMMOCTH)
MyneTHMeaitHAS JIEKIUOHHAS ayAUTOPHSI 52-33a
2 | Cnenunanu3upoBanHas aboparopus «BcTpoeHHbIX 12-29
KOMIIBIOTEPHBIX CUCTEMY, BKJIIOYAsi y4eOHO-

OuieHKa KOMIETEHLII .
XapakrepucTrka ch)OPMUPOBAHHBIX KOMITCTEHIIHI
S-OayuibHast KA
— oOyuaromuiicss r1y0OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
Marepuai;
— YBEPEHHO, JIOTHYHO, MOCIIE0BATEIBHO U TPAMOTHO €r0 U3J1araerT;
COTIHOY — ONMHUPAsCh HA 3HAHUS OCHOBHOW M JONOJHHUTEIHHOMN JIUTEPATYPEL
GATTCHOY TECHO NPHBA3BIBACT YCBOCHHBIC HAYUYHBIE MOJIOKEHHUS ¢ NPAKTHYECKON
JIeSTEeIbHOCTBIO HAIIPaBIICHHUS;
— yMeJio 000CHOBBIBAET U apIYMEHTHPYET BBIBUTAeMbIE UM HJICH;
— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;
— CBOOOJJHO BJIAJICET CHCTEMOM CIICLMATN3UPOBAHHBIX OHATHIL.
— oOyyaromiuiicst TBEpIO YCBOMJI MPOrPaAMMHBII MaTepuall, FpaMOTHO U
[0 CyLIECTBY M3JlaraeT €ro, OMNHpaschb Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;
«xXOpomo — HE JI0IYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— yBSA3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYCCKOH JESITEIbHOCTHIO
«3AYTCHO»
HaIpaBlICHUS;
— apryMEHTHPYET Hay4YHbIe MOJIOKCHHS;
— JIeJIaeT BLIBOJILI U 00001EHNS;
— BJIaJIeeT CUCTEMOM CleNUaIN3HPOBAHHbIX OHSTH.
— o0y4aromuiicss yCBOMI TOJBKO OCHOBHOM IPOTrpaMMHBINA MarepHal,
[0 CYLIECTBY H3JIaraeT €ro, OMHMPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIYCKaeT HEeCYILECTBEHHbIE OLINOKU U HETOYHOCTH;
«YZIOBJICTBOPHUTEIILHOY .
GATTCHOY — HCTIBITBIBAET 3aTPYIHEHHS B NPAKTHYECKOM NPUMEHEHMH 3HAHMI
HAITPaBIICHUS,
— c1ab0 apryMeHTHPYeT Hay4HbIE TTOJI0KEHUS;
— 3aTpyAHSIETCS B (POPMYJIHPOBAHUHU BBIBOJIOB U 0000IICHHIA;
— YaCTHUYHO BJIAJICET CUCTEMOM CIELUATN3UPOBAHHbBIX MTOHSITH.
— oOyyaronuiicss He YCBOWJI 3HAYMTEIbHOH 4YacTH MPOrPaMMHOTO
Marepuaa;
— JOIyCKaeT  CYyLIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IIPU
«HEYIOBJIETBOPHUTEIIHLHO .
HE AUTCHOY paccMOTpeHUH pobJieM B KOHKPETHOM HaIpaBJIeHHH; 3
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPHUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHPOBATH HAyYHBIE MTOJOKECHHUS;
— He OpMyIHpPYET BEIBOAOB U 0000IICHHH.

10.3. TunoBsle KOHTPOJILHBIE 33aHUS UM UHBIE MaTepHabl.




Bormpocs! (3anaun) A1t 3K3aMeHa pe/cTaBieHsl B Tabuuue 15.
Tabnuua 15 — Borpocs! (3aaun) st SK3aMeHa

| Yu4eOHBIM MJIAHOM HE IPEyCMOTPEHO |

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHHUS/BBINIONIHEHHS KypCOBOW paboThI
IIpeACTaBIIeHbI B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBITIOJIHEHHUS KYPCOBOW paboThI

No /i [TpuMepHBIil epedeHb TeM AJIsi KypCOBOTO NPOSKTUPOBAHHS/BBITOTHEHUS
B KypcoBOi paboThI

Y4eOHBIM IJTAaHOM HE TPEYCMOTPEHO

Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOM AaTTeCTallMd B BHAE TECTUPOBAHUS
npejcTaBieHsl B Tabue 18.

Tabnuia 18 — [IpumepHsIil mepeveHb BOMTPOCOB ISl TECTOB

Kon

Ne /i IIpumepHbIil epeyeHb BOMPOCOB I TECTOB
WHMKATOpa

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMUCHMIUIMHE OOYYarOUIMXCS 3a0YHON (HOPMBI
0o0y4eHus, peicTaBIeHs! B Tabmune 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

Ne n/n ITepeuens Bonpocos (3anau) AJ1st SK3aMeHa Ko
HHIUKATOpa
1 Kiaccrsl mapamiensasix BC 1K-2.3.2
2 Mertozp! nokanpHOro napamienusM. [lapamrennsm Ha ypoBHe | [IK-2.V.2
KOMaH/I.
3 KonseiiepHast opranuzanusi BBIYMCICHUH. [IK-2.B.2
4 KonseiiepHoe pacnapaiiequBaHie BBIIIOJHEHNUS KOMaH/.
5 [Ipumeps KoHBelepa BoimoaHeHus koMmau. Intel u MIPS.
6 Kondaukts! B KOHBelepe.
7 O6paboTKa BETBICHHI B KOHBEiiepe KOMaH/I.
8 [IpenckazaHue BeTBIECHHUI B KOHBEHepax.
9 CynepckanspHoe pacrapaieIMBaHus BHIIOJIHEHUS] KOMAHI.
10 CynepcKasipHble apXHTEKTYPbl MUKPOIIPOLIECCOPOB
11 VLIW-apXUTeKTypbl MUKPOITPOLIECCOPOB
12 MynpTHTpE10BbIE MUKPOIIPOLIECCOPBI
13 MHorosiepHble MUKPOTIPOLIECCOPBI
14 SIMD mnapamnenusm. [puauunst SIMD o6pabotku. [Ipumepsr
SIMD KOMIIBIOTEPOB.
15 SIMD apXHTEKTypbl MUKPOIIPOLIECCOPOB
16 [NapaynenbHble apXUTEKTYpPBl € OOLIMM aJPECHBIM
IIPOCTPAHCTBOM.
17 Apxurektypsl SMP. I'eTeporeHHble MyJIbTUIIPOLIECCOPBI.
ACHMMETpPHYHBIE MYJIBTHIPOLIECCOPHI.
18 [IpoTokobl nojyIepkaHus KOTEPEHTHOCTH K3IIIEH.
19 DSM-apxutektypsl. Apxutekrypa NUMA u ccNUMA.
20 [apayutenpHble apXUTEKTYPBI C PACIPEICIICHHON MAMSITBIO.
21 Kinactepnsie BC.
22 CynepKkoMIboTepbl
23 ITpoexThl neTaduIONOBBIX KOMIIBIOTEPOB
24 JlarenTHOCTH Epeauu qaHHbBIX 10 ceTh. OCOOEHHOCTH
TOIOJIOr'MH KOMMYHHUKaunoHHoii cetu [IBC.
25 Tononoruu cucrem cesizeit napauiensusix BC Tononorus
runepky6a. 2D-3D pemerku. FatTree. IIpumepsr.
26 MeTo/ibl KOMMYTALMH ¥ MapUIPYTHU3ALUH B APAJIICIbHBIX
BC
27 I'ubpugable apxuTekTypsl. PIM-apXutekTypst
28 Mopaenu MOTOKOB JaHHBIX
29 ApPXUTEKTypa NapauieIbHOTO BEIYUCIUTENS C yIIPaBIeHHEM
MIOTOKOM JaHHBIX
30 Texuonorust hadoop. Ilapagurma map reduce.
31 Anroputmbl Ha map reduce. ['padsi 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 (3amaun) asist 3auera / nudd. 3auera
Kox

Ne ni/mt [epeuens BompocoB (3agay) st 3a4era / audd. 3auera

HHAWUKATOpa

10.4. Meroanyeckue  Marepuaibl,  ONPENCIAIOIME  MPOLEIYpPbl  OLICHWBAHHUS
WHJMKATOPOB, XapaKTepH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxaTrcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHPYIOUIMX HOPSIOK M IMPOLEAypy
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMH O00Y4aroIIuXCst
I'VAIL

11. Meroauueckue yKasaHus 111 06yqa}0m1/1xc5{ 110 OCBOCHHIO JUCIUIIIIMHBI

11.1. Meroguueckne yka3aHusi /Uit OOy4arOUIMXCS 10 OCBOCHHIO JIEKLIHOHHOTO
MaTtepuaia

OCHOBHOE HA3HAUYCHHE JIEKIMOHHOIO Marepuaia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
nIyOOKOe M SICHOE H3JIOXKECHHE ydeOHOro marepuana. HasHaueHue COBpPEMEHHOW JICKIIMU B
paMKax JUCIHUILUIMHBI HE B TOM, YTOOBI IMOJIyYHTh BCIO WH(OPMAIUIO [0 TEME, a B OCBOCHHUU
(yHIaMeHTaNBHBIX MPOOJEM JAWMCHUIUIMHBL, METOJOB HAy4YHOTO IO3HAHWS, HOBEHIINX
JIOCTHIKCHUN HAy4YHOW MBICTH. B y4eOHOM mmporiecce JSKIHsl BBITOJHSICT METOI0JIOTHYECKYIO,
OpraHU3aHOHHYI0 U HHGOPMAIMOHHYO (YHKIMHK. JISKIUs pacKphIBaeT MOHATHIHHBIA anmapaT
KOHKPETHOW 007acTH 3HaHUs, ¢€ MpOoOJeMbl, JaeT LENbHOE MPEACTAaBICHHE O AWUCIHUIUIHHE,
[TOKa3bIBAET B3aUMOCBSI3b C IPYTMMH JUCIUILTHHAMH.

[lraHupyeMble pe3yabTaThl IPH OCBOCHHH 00YYAOIIUMICS JIEKIIMOHHOTO MaTepHaia:

— TMOJNyYeHHE COBPEMEHHBIX, I[EJIOCTHBIX, B3aHMOCBS3aHHBIX 3HaHHH, YpPOBEHBb
KOTOPBIX OTPEIENSIeTCs EeJIeBOM YCTAHOBKOM K KaXXI0H KOHKPETHOU TeMe;

— MOJIyYeHHE OTBITAa TBOPUECKOIN PabOTh COBMECTHO C MPEIOIaBaTENIEM;

— pasBuTHe TOPO(DECCHOHATBHO-ICIOBBIX  Ka4yeCTB, JIIOOBHM K  MPEAMETY |
CaMOCTOSTENILHOTO TBOPYECKOTO MBIIILICHHSI.

— MOSBJICHHE HEOOXOIMMOro HHTEpeca, HEOOXOAMMOrO Il CAMOCTOSITEIBLHON paboThI;

— [OJyYeHHE 3HAHWI O COBPEMEHHOM YpPOBHE pPAa3BHTHS HAyKH M TEXHHKH U O
MIPOTHO3€ UX Pa3BUTHs HA OJMKANILINE TOMIBI;




— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BbLACIATH [JIABHBIC MBICIH U
MIOJIOXKEHHS, TPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(hopmyTupoBKax);

— MOJIyYeHHE TOYHOTO MOHMMAHHUS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHATHH.

JleKnMOHHBIN MaTepuan MOXKET CONPOBOXKIATHCS NEMOHCTpAIlMel CIAaHlIoB |
WCIIOJIL30BAaHMEM PA3JaTOYHOrO MaTepuallia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACNBHBIX TEMATUK 110 JUCIUIIINHE.

11.2. Meroau4eckue yka3aHusi JIsi OOydyaroUIMXCS IO IMPOXOXKJICHUIO IMPAKTHYECKUX
3aHATHH

IIpakTiueckoe 3aHATHE SBISIETCS OJHOW M3 OCHOBHBIX (hOpM OpraHm3anmu y4eOHOro
MIPOIIECcCa, 3aKJII0YAIOIIASCS B BBIOJHEHUH 00y4aroMIMMICS O] PYKOBOACTBOM IIPETIOaBaTEINs
KOMIUIEKCa y4ueOHbIX 3aJaHdil C LENbI0 YCBOGHHUS HAayYHO-TEOPETHYECKUX OCHOB YyueOHOM
JUCUUILUIMHBI, IPUOOPETEHHSI YMEHUI U HAaBBIKOB, OIBITa TBOPYECKON JICSTEIBHOCTH.

Ienbro MpaKTHYECKOTO 3aHSATHS TSI 00YYAIOIIETOCs SBIISETCS MPUBUTHE 00YYarOIMMCSI
YMEHUH ¥ HaBBIKOB IMPAKTUYECKOM JEsITeIbHOCTU 1O U3yYaeMOoi JUCLUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00yYarOMIUMCS IPAKTUIECKUX 3aHATHH:

— 3aKpeluleHHe, yriyOleHue, paclUIMpeHHe W JeTanu3alys 3HAHUM IpU pPEICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE IIO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIIUICHHUS,
TBOPUYECKON aKTHBHOCTH;

— OBIAJCHHE HOBBIMH METOJAaMH W METOAMKAMH H3Y4CHHs KOHKPETHOH yueOHOMH
JUCIIUIUTAHBL,

— BBIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TMOJYYCHHBIX 3HAHUHA ISt
BBITNOJHEHHS 3a/IaHHI;

— ofecrieueHne PaloOHATIBHOIO COYCTAHUSI KOJUIGKTHBHOW M MHAMBUAYyaJbHOU (opm
o0y4eHusl.

11.3. Meroauueckue yka3aHusl Juisi 00y4aroLUXCs 0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xoae BBIMONHEHUS] CAMOCTOSTEIBHONW PaOOTHI, OOYUYArOIIHIACS BBIMONHSAET PaboTy IO
3a/IaHUI0 M [P METOJMYECKOM PYKOBOJCTBE IpErojaBatesis, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTusl.

Jns oOyuaronuxcst mo 3a04HOi (opMe OOyueHHMsi, CaMOCTOSATeNbHas padoTa MOKET
BKJIIOYATh B 051 KOHTPOJIBHYIO PaboTy.

B mporiecce BBIMONHEHUST CAMOCTOSTENBHON PaboTh, y 0Oyuaromerocsi hopMupyercs
Lesecoo0pasHoe IIIaHUPOBaHUE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BMBATh yMEHUS
1 HaBBIKM B YCBOCHHM M CHCTEMATH3al[MU MPUOOPETAEMbIX 3HAHUM, 0OECIeYMBACT BBICOKHUIA
YPOBEHb YCHEBAEMOCTH B MepHOJ OOy4eHHMS, NOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
PO(ECCHOHANTBHOTO YPOBHSI.

MeTroanueckUMH ~ MaTepuajaMH, — HalpapiSIOIMMH  CaMOCTOSTENIbHYI0 — padoTy
00yYarOIIMXCSSBISIOTCS:

—  y4eOHO-METOANYECKUH MaTepual o JUCLHUILIMHE;

—  METOIMYECKHE YKa3aHMs IO BBINOJHEHUIO KOHTPOJBbHBIX paboT (Ui 00ydarommxcst
10 32049HOU (popMe 00yUeHUs).

11.4. Meroguueckue yKa3aHus Ui OOYYarOUMXCS IO NPOXOXKICHHIO TEKYILEro
KOHTpOJISl YCIIEBAEMOCTH.

Texymuii KOHTPONB YCHEBAEMOCTH IpEIycCMaTpUBacT KOHTPOJIb KadecTBa 3HAHUM
00y4aroNMXCs, OCYIIECTBISIEMOr0 B TCYCHHE CEMECTpa C LETIbI0 OLCHUBAHUS XO/a OCBOCHHS
JIACIIUTUTHHEIL.

11.5. Meronuveckre ykazaHUs JUIsi OOYYarOIIUXCS MO MPOXOXKICHHIO TPOMEXYTOYHON
aTTECTAI[VH.

IIpomexxyTouHas  aTrectanus  OOY4YalOIIUXCS  NPEAyCMaTPUBAET  OLICHHBAHHE
IIPOMEXKYTOUHBIX ¥ OKOHYATEIBbHBIX PE3yJbTaToB 00ydeHus rno aucuumummHe. OHa BKIIOYAET B
celst:

— o9K3ameH — ¢opMa OICHKH 3HAHH, [ONYYCHHBIX OOYYAIOIIMMCS B IpoIecce
W3y4YeHUs] BCEH TUCLUILIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NIPUMEHATh WX JJISl PEUICHUs IMPaKTHYECKUX 3amad. JK3aMEH, KaK IPaBWIO, IPOBOIUTCS B
MepPUOJI DK3aMEHAIMOHHOW CEeCCHMM M 3aBEpIIAeTCs AaTTECTAllMOHHOW OIEHKOW «OTIMYHO,
«XOPOILOY», «yJIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIBEHOY.
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