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AHHOTaNINA

JucuumimHa «ApXUTEKTypa TapaieIbHBIX BBIYMCIUTEIBHBIX CUCTEM» BXOJIUT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHHUS — MPOTrpaMMy MarucTpaTypsl IO
HanpasieHuio noAarotoBku/ cnenuanbHocTH 11.04.03 «KoHCTpyupoBaHME U TEXHOJIOTHA
JJIEKTPOHHBIX  CpencTB»  HampaBieHHOCTH — «[IpoekTMpoBaHME U KOHCTPYHMPOBAaHUE
BCTPAaUBACMBIX CHUCTEM JJIsI KOCMHYECKOTO M paKeTHOro oOOpyaoBaHUs». JluCHHIUTHMHA
peanmu3yetcs kadeapoit «Neldy.

JlucuuiuinHa HaresneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIINX KOMIIETECHIIHN:

I1K-2 «Crniocoben paspabaThIBaTh s pexTuBHBIC QITOPUTMBl  pEIICHUS
c(OpPMYIHPOBAHHBIX 337a4 C HCIOJB30BAHHEM COBPEMEHHBIX SI3BIKOB MPOTPAMMHUPOBAHHMS,
HCKYCCTBEHHOI'O MHTEIIJIEKTa U 00eCIeuYnBaTh UX MPOrPaMMHYIO peaTn3aIiio

CopepxaHuve IUCHUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX ApPXUTEKTYpaMH
NapajuleIbHBIX BBIYUCIUTEIBHBIX CHUCTEM, aHAIU3 MPOOJIEMHBIX CUTYyallMid, TEHIECHUIUSMHU HX
pa3BUTHUS U TIPUMEHEHUSI.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyrompe (GopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JISKIUH, MPAKTUYECKHE/CEMUHAPCKUE 3aHITHS, CAMOCTOsTENbHas paboTa
oOyuJarorerocs.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe 3ayeTa.

OO0miast TpyI0EMKOCTh OCBOEHHMS JAUCLMIUIMHBI COCTaBJISET 2 3a4€THBIX €AMHULBI, 72
Jaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

®opmupoBaHue 0a30BONW CHUCTEMBbl 3HAHUW B OOJACTH apXUTEKTYPhl MapauiedbHbIX
BBIUMCIIUTENIFHBIX CHCTEM KakK Oa30BBIX CPEACTB IOCTPOCHUS BBIUMCIUTENBHBIX IIaT(opm
MEePCIIEKTUBHBIX BCTPOCHHBIX CHCTEM 00paboTku MH(poOpManuu U ynpasieHus. Oopmupyembie
IpU M3YYCHUU TUCIMIUIMHBI 3HAHUS U HABBIKM IO3BOJIAT KaK MPOBOAMUTH NMPO(heCcCHOHATHHBIHN
aHaJlu3, COMOCTaBJICHHE U BHIOOP MapajlieNbHBIX APXUTEKTYpP ISl MPUMEHEHHUS B PAa3IUYHBIX
BBIUUCIIUTENILHBIX CHCTEMaX, B TOM YHMCIIE BO BCTPOCHHBIX CUCTEMax 00pabOoTKU MH(pOpMAIUU U
yOpaBlieHUs, TaK W JaIyT OCHOBY KBaIM(PHUKAMU s HPOEKTUPOBAHUS  HOBBIX
MYJIBTUIIPOLIECCOPHBIX ApPXUTEKTYp W MEPCHEKTUBHBIX TEXHUYECKUX PEIICHUN Uil HX
pealn3aium.

1.2. JlucuumianHa BXOAUT B COCTAaB 00S3aTENIbHON YacTH 00pa3oBaTEIbHON MPOrpaMMBbI
BhIcIIero oopaszoBanus (nanee — OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCLUIUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3y4yeHHs AUCHUILUTUHBI OO0YYarOIIUICS JOJDKEH 00J1aaTh CIeIyIIUMU
KOMITETEHIMSIMH UM UX 4YacTsMH. KOMIeTeHIINN U MHAUKATOPBl UX JOCTHXKEHUS TPUBEJICHBI B
tabmuie 1.

Tabnuma 1 — [lepeueHp KOMOETEHIINH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHIIMH KOMIIETEHIINH JOCTH)KEHUS] KOMIIETEHLIUU
[TK-2 Cnocoben
a3zpabaThIBaTh
pasp [1K-2.3.1 3HaTh MeTO1bI pa3paboTKu
¢ exTUBHBIC
MHTEJJIEKTyaJIbHbIX aJITOPUTMOB PEIICHUS
QJIITOPUTMBI PEILICHUs
Hay4YHO-HMCCJIEI0BATENIbCKUX 3a/1a4
c(OpMyITHPOBAHHBIX
sanad o [IK-2.Y.1 ymeTp ucnoab30BaTh alrOPUTMbI
peLLeHHsI UCCIIE0BATENIbCKUX 3a/1a C
HCIOJIb30BaHUEM
[IpodeccronanbHbIe HCI0JIb30BAHUEM COBPEMEHHBIX SI3bIKOB
COBPEMEHHBIX
KOMIIETEHIIH F3IKOB [IPOrpaMMUPOBAHUS, B TOM YHCJIE€ aITOPUTMBI C
HCIOJIb30BAHNEM MCKYCCTBEHHOI'O MHTEIIIEKTa
MIPOrpaMMHUPOBaHMS,
I1K-2.B.1 BnaseTs HaBbIKaMH pa3pabOTKU
HCKYCCTBEHHOTO
CTpaTeruu U METOJ0JIOTUU UCCIIEIOBAHUS
MHTeILIeKTa I KOHCTPYKILIUH JIEKTPOHHBIX CPENCTB U
obecreynBaTh UX py P P
TE€XHOJIOTMYECKHUX MPOLIECCOB
IIPOrpPaMMHYI0
peasin3anmo

2. Mecro nucuunianssl B cTpykType Ol

JucuunnuHa Oa3upyeTcss Ha 3HAHUAX, paHee NPUOOPETEHHBIX OOYYaIOUIUMUCS MpH
U3Y4YEHHMH CIIEAYIOUINX JUCIUILINH:
OBM u nepudepuiinbie ycrpoiicTBa
— (CXxeMoTeXHUKa
DNEeKTpOHUKA
[TporpamMupoBaHue Ha si3bIkax Accembiepa

— IIporpammupoBaHu€e Ha s3bIKaX BBICOKOTO YPOBHS

3HaHMs, TONy4YEHHbIE NpPU H3YYEHHM MaTepuala JaHHOW JUCIMIUIMHBL, HWMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YyUEHUH IPYTUX AUCLMILINH.

3. OOBeM U TPYJI0OEMKOCTh JUCITUTLIAHBI
Jlannble 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENbHBIX BHIOB y4eOHOM
paloThI 1O AUCIUILTUHE (M paclpeieleHne 3TOH TPYJ0eMKOCTH IO ceMecTpaM) peCTaBIeHbI B
Tabmme 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoemMkocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
Ne3
1 2 3

Oowan mpyooemKocmep OUCUUNIUHDL, 272 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 17 17
Ayoumopnuie 3auamus, BCETo 4ac. 34 34
B TOM YHCJIE:

nexmu (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 38 38
Buo npomesicymounoin ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3aver, Judd. 3au, | 3auer 3auer
OK3.*%*)

% .
HpHMe‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3jenaM 1 BUAaM 3aHATHH.
Pa3nenbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uUIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

1 Knaccuukanuss apXuTeKTyp NapaiiebHbIX BBIYHCIUTEIbHBIX
CUCTEM.

Hanpasnenus pazsutus apxutektyp napamiensbabix BC. Kitaccel
napauienbHbix BC. CynepKoOMIbIOTEPHI.

2 [Tapanienu3m Ha ypOoBHE MAIIMHHBIX KOMaH]I.

KouseliepHast opranuzaiys MUKpPOIIPOIIECCOPOB
CyrniepckalisipHble apXUTEKTYPbl MUKPOIIPOILIECCOPOB
VLIW-apXuTeKTypbl MUKPOIPOIECCOPOB. MyJIbTUTPEIOBBIE U
MHOTOs1JIEpHbIE MUKPOTIPOIECCOPHI

3 SIMD mapamienusm. [lpunnuner SIMD o6pa6otku. I[Tpumepst
SIMD komnbroTepoB. SIMD apXuTeKTypbl MUKPOIIPOLIECCOPOB.

4 [lapannenbHble  apXUTEKTYpPbI ¢ o0mMM  aapecHbIM
MIPOCTPAHCTBOM.

Apxutektypsl SMP. [IpoTokoibl noaaepxaHus KOT€peHTHOCTH
Komield. ['ereporeHHbie MyJIBTHIPOLECCOPBI. ACHUMMETPUYHbBIC

MYJIbTHIIPOLIECCOPBI.
DSM-apxutektypbl. Apxurekrypa NUMA u ccNUMA.

5 Pazmen 5. IlapamnensHble apXUTEKTYphl C PacHpEAcIICHHON
MaMATBIO.

Knacrepusie BC. JlaTeHTHOCTh mnepenaud JaHHBIX 110 CETH.
OcoOeHHocTH TOMOJOTMM KOMMYyHMKanuoHHoit cetu [IBC.
Tomnonorus runepky6a. 2D-3D pemetku. FatTree. [Ipumepsr.
Texnonorus hadoop. Pactnipenenénnas ¢aiinoBas cucrema hdfs.
[Tapagurma map reduce. Hadoop streaming. Airoput™sl Ha map
reduce. I'pader B map-reduce.

6 Pazpnen 6. [lapannensusie apxurektypsl ¢ GPU.

I'mGpunnas mozens BbraucieHuii. Apxurekrypa GPU. Unified
Virtual Addressing. Compute Capability. [Iporpammuas moenb
CUDA. . CUDA-noroku. Hcnonp3oBanue pinned-mamsiTh.
Paznensemas namare. Tunsl mamstu B CUDA. Peructpsl u
JoKanmpHasg maMmAThb. OnTuMuzaius padoThl € pa3iessieMoin
namsTelo. [lapannensHas peayKius.

4.3. Tlpaktuyeckue (cCeMUHAPCKUE) 3aHATUSA
Tembl IPaKTUUECKUX 3aHATUH U UX TPYIOEMKOCTb ITPUBEACHBI B TAOIHIIE 5.

Ta6Jmua 5— HpaKTI/I‘{eCKHe 3aHATUA U UX TPYAOCMKOCTb

N3 aux Ne
Ne | Temsbl npakTueckux | ®opmsel pakTHUEeCKUX | TpyaoeMKOCTb, |IIPAKTHYECKOM |pazaena
n/m 3aHATUN 3aHATUN (gac) MTOATOTOBKH, |AMCIUI

(gac) JIMHBI

Paznensl, TeMbl TUCIUITITNHEI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (qac)
Cemectp 3
Paznen 1. Kitaccudukarust apXuteKkTyp 2
napaJyieJIbHbIX BRIYUCIUTEIBHBIX CUCTEM.
Paznen 2. [Mapamnenn3m Ha YPOBHE MAITMHHBIX 5 3 6
KOMaH]I.
Paznen 3. SIMD napannenusm. 2 2 6
Paznen 4. [TapaiiensHbie apXUTEKTYPBI € OOIIIM 2 4 8
aJpECHBIM IIPOCTPAHCTBOM.
Pasnen 5. [TapannenbHble apXUTEKTYPHI € 4 4 8
pacrpeneneHHON NaMsIThIO.
Pasnen 6. [TapannensHslie apxutekTypsl ¢ GPU. 2 4 10
HWroro B cemecTpe: 17 17 38
Utoro 17 0 17 0 38

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

IIpakThueckass IOATOTOBKA  3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
o0ydJalmuMucs  ONpeNeNeHHBIX  TPYAOBBIX  (yHKUIMH,  CBSI3aHHBIX ¢ Oyn;ymiei
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopepxaHue pa3/IelioB U TEM JEKIIMOHHBIX 3aHATHH.
Copep:xanne pa3feioB U TeM JCKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioB U TCM JICKIHMOHHOI'O IMHUKJIa

Bcero

4.4. JlaGopaTopHbIe 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEJEHBI B TabIUIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYI0EMKOCTb

Howmep paznena HaszBanue u congepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Ne TpyloeMKOCTb, N3 Hux Ne
HaunmenoBanue nabopaTtopHbIX padoT .
/1 (dac) MPaKTUYECKOH | pazjmena




yuebnuk / A. U. I'ycesa, B. C. Kupees. - M. :
Axanemus, 2014. - 288 c.

004 O-66

Opuos, C. A. Opranuzauus 9BM u cucrem.
@OyHIaMEHTaIBHBIN KypC 110 apXUTEKTYpe U
CTPYKTYpE€ COBPEMEHHBIX KOMIBIOTEPHBIX
cpenctB [Tekcrt] : yueOHHK 1)1 OaKaiaBpOB U
maructpos / C. A. Opnog, b. . [{unbkep. -
3-e u3n. - CII6. : [IMTEP, 2014. - 688 c.

MIOATOTOBKH, JUCLIUT
(1ac) JIUHBI
Cemectp 3

1 | Ilapannenus3m Ha ypOBHE MAIIMHHBIX KOMAH/. 3 2

2 | SIMD mnapamnenu3m B apXUTEKType 3
MHPOIPOLIECCOPOB

3 | [lapannensHble apXUTEKTYpPBl C OOMIUM 4 4
aJPECHBIM IPOCTPAHCTBOM.

4 | INapamrenpHBIE APXUTEKTYPHI C PACIIPEIEIICHHOMN 4 5
MaMSThIO.

5 | IapannensHbie apxutekTypsl ¢ GPU. 4 6

Bcero 17

4.5. KypcoBoe npoeKTUpoBaHHE/ BHIITOITHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunbl caMmocTosiTenbHON pabOTHI M €€ TPYJ0EMKOCTh ITPUBEICHBI B Ta0IHIIe 7.

Tabmmua 7 — Buasl caMoCTOsITeNbHOW PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3ydeHne TeOpeTUYecKOro Marepuasia
14 14
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonnaenue pedeparta (P)
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 14 14
ycrneBaemoctu (TKYVY)
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 10 10
artecrauuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUs
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIIUXCS IO AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBENIEH B TabauIe 8.
Tabnuua 8— IlepeyeHpb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

681.3 T 18

Tanenbaym, DHApIO. ApXUTEKTYypa
KoMIibloTepa. - 4-e usa. - M. u np. : Ilutep,
2005. - 698 c.

004.38(075)
C71

Cnepanckuii, B. C.  CurnanabHble
MHUKPOTPOIIECCOPHI U UX MPUMEHEHUE B
CUCTEMaX TEeJIEKOMMYHHKAIUI 1
ANMEKTPOHUKH: yueOHoe nocodue/ B. C.
Cnepanckuii. - M.: I'opsiuast muHus -
Tenexom, 2008. - 168 c.,

20 3K3.

(004.4 /1
36)

Jleun, M. I1.. ITapamienbHoe
MIPOrpaMMHUPOBAHUE C UCTIOJIb30BAHUEM
OpenMP: yuebnoe nocodue/ M.: BMUHOM.
JlabopaTopus 3Hanui, 2008. - 120 c.

10

AcrankoBuu A.M., Hleitnnn FO.E.
BceTpoennsbie cuctemsl ynpasieHus. YdeOHoe
nocobue. / 'YAII, CIIo., 2011 1., 221 c.

B.®.Menexun. BerancianTenbHbIC MAITUHEIL,
CUCTEMBI U CeTH. YUEOHHK /TSl CTY/I. BBICIIL.
yue0. 3aBenenuii / B.®.MenexuH,
E.I'.ITaBnoBckuii. — M.: M3narenbCckuii LEHTP
«Axagemus», 2006. — 550 c.

Tabmua 9

7. IlepeueHb 2EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMAaIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX
TEJIEKOMMYHUKAIIMOHHOW ceTH «MHTepHeT», HEeOOXOIUMBIX JJsi OCBOCHMS JUCIMILIMHbI
MpUBE/EH B Tabnuue 9.
— IlepedeHb SJIEKTPOHHBIX O00pa30BATENbHBIX PECYPCOB HMH(POPMALUOHHO-

pecypcoB HH(POPMaAITUOHHO-

TE€JIEKOMMYHHUKAMOHHOU ceTH «HTepHeT»

URL anpec Haunmenosanue

http://parallel.ru/ JIaGoparopus [TapannensHbIx HH)OPMAIIMOHHBIX

TexHojoruii HayuHo-uccienoBaTeabCcKoro
BBIYUCIINTCIBHOT O ueHTpa MOCKOBCKOFO
TOCyZapCTBEHHOI'0 YHUBEPCUTETA UMEHHU
M.B.JIomoHoOCOBa

KomuecTso 3K3eMIuIsipoB B
Mudp/
bubnuorpapuyeckas ccpuika OubmoTexe
URL anpec
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)
004 I 96 I'yceBa, A. . BeruncnurenbHble CUCTEMBI, 38
CETH W TeJIEKOMMYHUKauu [ Tekcr] :

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%2001%20 p.



http://parallel.ru/

multiprocessor%20programming.pdf ‘

Or1eHKa KOMITETEHITHN

8. IlepeueHb MHMOOPMAITIOHHBIX TEXHOJIOTHIA
8.1. Ilepeyenr mporpaMMHOTO OOECIIEYECHHUS, HCIOJIB3YEMOT0 NpPH OCYIIECTBICHUU
00pa3oBaTENILHOTO MPOIECca 10 JUCIUILIHHE.
[Tepeuenp nUCMONIB3yeMOro MPOrpaMMHOTO OOecIieueHHs IpeicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHs nporpaMMHOT0 00€CIICUCHHUS

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0aiUIbHAas IIKaIa P p (opmpo

Ne i/t Haumenosanue

He npenycmorpeno

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JONOJHHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKECHHS C MPAKTUICCKON
NeSTEIbHOCTHIO HAPABIICHHUS;

— yMeJ0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTACMBIE HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIECHHS;

— CBOOOJIHO BJIaJIEET CUCTEMOM CIEHUATU3HPOBAHHBIX OHSTHM.

«OT/IMYHO»
<GavYTCHO»

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITIHHE

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM IMPEJCTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

— 00yJaroIUiics TBEPIO YCBOWII MPOTrPAMMHBIN MaTepuajl, FPaMOTHO H
[0 CYyIIeCTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPaTYPHL;

— HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C HPAKTHYECKOH JEATEIbHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX HOHITHIA.

«XOpOoHIO»
<GavYTCHO»

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JIIsi  OCYIIECTBIICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCIUIINHE, TIPeICTaBlIeH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IpOrpaMMHBIA MaTepual,
10 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHUU
HaIlpaBJICHNUS,

— c1a00 apryMEeHTUPYET Hay4YHbIE IT0JIOKEHUS;

— 3aTpyHseTcs B GOpMYIMPOBAHNUHU BBIBOIOB M 0000IIECHNUH;

— YaCTUYHO BJIAJECET CUCTEMON CIIENHAIN3UPOBAHHBIX IIOHATHM.

«Y/IOBJICTBOPUTEITLHOY
«3AYTCHO»

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
MynbTuMeauitHas IEKIMOHHAS ay AUTOPUS 52-33a
2 | CrnenuanusupoBaHHas 1aboparopus «BcTpoeHHbIX 12-29

KOMITIBIOTCPHBIX CUCTEMD),
BKJIrO4as yLIC6HO-I/ICCJ'IeILOBaTeJ'IBCKI/IC CTCHAbI «BCTpaI/IBaeMHC
MHOT'OSAACPHBIC U MAPAJIICIIBHBIC BBIYMCIIUTCIBHBIC CHUCTCMbBD»

— o0yJaromuiics He YCBOWI 3HAYUTEIBHOW YacTH TPOTPaMMHOTO
MaTepuaa,

— JIOTyCKAeT  CYNIECTBCHHbIE  OIMUOKM W  HETOYHOCTH  TIPU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMIA,

— HEe MOKET apryMEHTUPOBATh HAyYHbIE TTOJTOKECHHUS;

— He (opMyIIUPYET BEIBOJOB U 0000IIICHHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3aUTEHO»

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CoctaB OIEHOYHBIX CPEACTBIJIA TNPOBEACHHUS MNPOMEXKYTOUHOW aTTecTaluu
00yyJaronuxcs no IUCHUILTMHE TTpUBEIeH B Tabnuie 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTecTalluu

10.3. TunoBble KOHTPOJIbHBIE 3aJJaHUS WX UHBIE MaTEPUAIIBI.
Bormpocsl (3amaun) a1 s5K3aMeHa mpeacTaBieHsl B Tadbaune 15.

Tabnuna 15 — Borpocs! (3agaun) y1st 9K3aMeHa

Bu mpomexyTo4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucox BOITPOCOB K 9K3aMCHY;

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpOBHSI C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00y4arolMMHcs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-6amnpHas  mKana — MOAYJIBbHO-PEHTHHTOBOM  CHCTeMBbl  YHHUBEPCUTETa,  IpaBHIIa
WCIIOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu ouieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHLUN

Or1eHKa KOMIIETEHIHT

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHINI

5-OajuIbHAs IIKaIa

Ne /it [Tepeuens BompocoB (3a1a4) 1S 3aUeTa Kon
MHIMKaTOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) s 3adera / tud¢. 3aueta npeactaBieHsl B Taduuie 16.
Tabnuma 16 — Boripocs! (3agaun) n1s 3aueta / audd. 3auera
Kon
Ne n/mt [Tepeuens BonpocoB (3agau) 1 3ayera / nud¢. 3auera HHKaTOpa
1 Knaccs! napamiensHeix BC I1K-2.3.1
2 MeTtonbl nokanbsHOro napamwienusM. [lapannenusm Ha yposue | [1K-2.V.1
KOMaHJ.
3 KonBeliepHas opraHu3anus BbIYUCICHHUH.
4 KoHBeiepHOe pacnapajuieIMBaHUE BbIIOJHEHHSI KOMaHI.
5 [Tpumeps! KoHBelepa BoinoaHeHus komasl. Intel u MIPS. I1K-2.B.1
6 Kon¢aukTel B KOHBeHepe.




[lepedyeHb TeM KOHTPOJBHBIX PAaOOT MO AWCIUIUIMHE OOYYarOMIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBlIeHbI B Tabmuie 19.

Tabnuma 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

No i/t ITepedyeHb KOHTPOJBHBIX PaObOT

He npenycmorpeHno

7 O0paboTka BeTBICHUI B KOHBEepe KOMaH]I.

8 [Ipenckazanue BeTBICHU B KOHBEHEpaxX.

9 CymnepckalisipHoe pacrapajieTMBaHusl BBINOJTHEHUS KOMAH]I.

10 CynepckasipHble apXUTEKTYPbl MUKPOIIPOLIECCOPOB

11 VLIW-apxuTeKkTypsl MUKPOIPOLIECCOPOB

12 MynbTUTPEI0BBIE MUKPOTIPOLIECCOPHI

13 MHoOrosiiIepHble MUKPOIPOLIECCOPHI

14 SIMD mnapamnenusm. [Ipuanunsr SIMD o6pabotku. [Ipumeps
SIMD koMIIbIOTEpOB.

15 SIMD apXuTeKTypbl MUKPOIIPOLIECCOPOB

16 [TapamiensHbIe apXUTEKTYPBI € OOIIUM apPECHBIM
IIPOCTPAHCTBOM.

17 Apxutektypsl SMP. ['eTeporennbie MyJIbTHIIPOLIECCOPHI.
AcHMMETpHUUYHBIE MYJIBTUIIPOLIECCOPHI.

18 [TIpoTOKOJIBI NOA/Iep)KaHKs] KOTEPEHTHOCTH KANIEH.

19 DSM-apxutektypsl. Apxurekrypa NUMA u ccNUMA.

20 [TapayienbHble apXUTEKTYPbI C paCHpPEeIEHHON MaMSThIO.

21 Kinacrepnbie BC.

22 CynepKoMIIbIOTEpHI

23 [TpoekThl neTadIonoBhIX KOMIIBIOTEPOB

24 JlaTeHTHOCTb Iepeayu JaHHBIX 110 ceTH. OCOOEHHOCTH
TOMNOJIOTUU KOMMYHUKannoHHo# cetu [IBC.

25 Tomnosnoruu cucrem cpsizeit napamuienbHbix BC Tononorus
runepkyoa. 2D-3D pemetknu. FatTree. [Tpumepsr.

26 MeTopl KOMMYTAllMM ¥ MapHIPyTH3AIUH B TAPAIIICIbHbBIX
BC

27 ['ubpuabie apxuTekTyphl. PIM-apXuTekTyphl

28 Mopenu MoTOKOB JaHHBIX

29 ApXUTEKTYpa MapaieIbHOIO BHIYUCINUTENS C YIIPABICHHUEM
MTOTOKOM JIAHHBIX

30 Texnonorus hadoop. ITapagurma map reduce.

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

32 [Tapamnensubie apxutektypsl ¢ GPU.

33 Apxurexrypa GPU.

34 CUDA-noroku. Tumnsl namsitu B CUDA.

[lepeuenp TeM s KypcOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KYpCOBOM pabOThI
npejcTaBieHsl B Tabmuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOI'O MPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
3 KYpPCOBOH paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocsl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS
npeJcTaBieHbl B Ta0nuie 18.

Tabmuna 18 — IlpuMepHbIl epeyeHb BONPOCOB JJIsl TECTOB

Kon

Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHJIMKaTopa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

10.4. Metonuyeckue  MaTepuaibl,  ONPEACIAIOIIME  IPOLEAYpbl  OLIEHUBAHUS
MH/MKATOPOB, XapaKTEpU3YIOLIMX JSTanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOK&IbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTHUpyHOIMX MOPAJOK U HPOLEAYPY
IIPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluy 00ydyaroluxcs
I'VAIL

11. MGTOI[I/IIICCKI/IC YKa3zaHus IJ1sd 06yqa}omnxc;1 I10 OCBOCHHIO JUCHUITJIMHBI

11.1. MeTtonuueckne yKa3aHUs I OOYyYarOUIUXCsl 10 OCBOCHHIO JIGKITAOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKLIMOHHOIO MaTepuana — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
riyboKoe U sSCHOE W3JIoKeHue yudeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUM B
paMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO IO TEME, a B OCBOCHUU
(GyHIAMEHTAIBHBIX Tpo0JeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHHS, HOBEHIINX
JOCTHKEHUM Hay4dHOH Mblcinu. B yueOHOM mporecce JeKIUs BBINOJIHAET METOH0JI0IMYECKYIO,
OpTaHU3aIMOHHYI0 U MHPOPMAIMOHHYIO QYHKIUH. JIeKIHMs pacKpbiBaeT MOHATHIHBIN anmapaT
KOHKpETHOW 001acTh 3HaHusA, €€ mpoOseMbl, JaeT LeJbHOE NPEeACTaBICHUE O JAUCLUILIUHE,
[TOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUIITIMHAMH.

Ilnanupyemble pe3yabTaThl IPU OCBOEHUH 00YyYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJY4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUM, YPOBEHb
KOTOPBIX OIPEAEISIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJYy4YE€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pa3BuTHE MpO(ecCHOHATBHO-/IETIOBBIX  KAauyecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOI'O MBILLUICHHUS.

— MOsIBJIEHUE HEOOXOAMMOro HHTEepeca, HE0OX0IMMOTO JJIsi CAMOCTOSTEIbHON pabOThI;

— TOJy4YyeHHEe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINe TO/IbI;

— HayyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuasl (BBIAENATH TIJIaBHBIE MBICIH U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSTH HUX B  Pa3IMYHBIX
(bopMyIHpOBKax);

— MOJyuyeHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JIeKIMOHHBI MaTepuag MOXKET CONPOBOXKAATBCA JIEMOHCTpalUMed CIaifoB U
UCTOJb30BAHUEM DPA3/aTOYHOrO MaTepuala IpH MPOBEIEHUH KOPOTKHX JUCKYCCHH 00
O0COOECHHOCTSIX MPUMEHEHHUS OT/I€TIbHBIX TEMATUK IO TUCHUIUINHE.

11.2. Meronuyeckue yka3aHusa Ui OOy4yaroIIMXCsl IO BBIOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozxe BbimosHeHHs 1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIIIyOuTh u
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJIMKONW M TEeXHHUKOU
HKCHEPUMEHTa B COOTBETCTBUM C KBATU(HUKAIMOHHON XapaKTEpUCTHKONH OO0yYaromerocs.
Boinonnenue mabopatopHbix pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IPAKTHUECKOM, pacueTHo-
AHAJINTUYECKON YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Breinmonnenue nabopaTopHbIX paboT 0OydaromUMCS SBISETCS HEOThEMJIEMOW YacThIO
W3YyYEHUS] JUCHMIUIMHBI, OINpeneIsieMO yueOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
o0ecreYnBaroIUM PEIIEHUE CIIeTYIOIUX OCHOBHBIX 33a4 00y4aroIerocs:




— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaxX JaHHOW TUCIUILIMHBL;

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYy4YCHHBIX Ha
JCKITHSIX;

— MOJIyueHHe HOBOW MH(OPMAIHH 110 U3y4aeMO JHUCITUTLINHE,

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSITEIBHOH  paboThl ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

11.3. Meronuyeckue ykazaHus IJs 00y4YaIONIUXCs MO MPOXOKIACHUIO CAaMOCTOSITEITLHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOMIUIICS BBIMOIHSAET PadOTy MO
3aJIaHUI0 ¥ TIPH METOJMYECKOM PYKOBOJICTBE IPEIoJaBatrelisi, HO 0e3 ero HEemoCPEACTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHHUS CaMOCTOSTEIbHOM paboThl, y oOydwaromierocsi GopMUpyeTcs
nenecooOpasHoe ImIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMAaTH3allMU NMPUOOPETaEMbIX 3HAHUH, 00ECIIeYnBaeT BBICOKUHN
YPOBEHb YCHEBAa€MOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo(ecCHOHAIBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00y4Jaroumxcs, SBISIOTCA y4eOHO-METOAMYECKAE MaTepHAIIb 110 TUCLIUILINHE.

11.4. MeTtoauueckue yKazaHus I OOydYaromUXcs IO TMPOXOXKICHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJb KadyecTBa 3HAHUI
00y4Jaromxcs, OCylIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
TUCIHIIINHEL

11.5. Meroauueckue yKazaHUs Ui OOYYarOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOYHOM
aTTeCcTalnuu.

[MpomexxyTouHass  arrecrtanss  OOydarONIMXCsl — NpPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTO‘IHI)IX 1 OKOHYATCJIbHBIX peSy.TII)TaTOB 06y‘~IeHI/I5[ 110 AUCIIUIIIINHEC. OHa BKJIFOYACT B
ce0st:

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MOJYYECHHBIX OOYYAIOUIMMCS B XOJIe U3yUCHHUSI
y4eOHOM TMCUUIUIMHBI B LIEJIOM WUJIM IPOMEXYTOUHas (110 OKOHYAHUU CEMECTpa) OLIEHKAa 3HaHUMN
00yJaromuMcsl IO OT/ACIBHBIM pa3jiesiaM JUCIUILIUHBI ¢ aTTECTAIIMOHHON OLEHKOW «3a4TEHO»
WJIH «HE 3a4TEHO».

JIuct BHeceHUs! HI3MEHEHUH B pabouyro MporpaMmy AUCHUTLINHBI

Jlara BHECEeHHS
W3MEHEHHUH U
JIOTIOJTHEHHUI.

IToxamicey BHEcmETo
N3MCHCHMSA

Conep:kaHue U3BMEHEHHUM U JOTIOTHEHUM

Hata u Ne

IIPOTOKOJIA
3aceaHus
kadeapst

Iloanuce
3aB.
Kadeapoi




