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1. IlepeyeHb MUIAHMPYEMBIX

pe3yJbTaToB O0y4YeHHs] 1O JUCIHHUILIMHE,

COOTHECCHHBIX ¢ MHAUKATOPAMHU JOCTHKCHUSA KOMIIETeHIIUI

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
Criocoben pa3pabaTbIBaTh u
BeiOupaer  cpenctBa  aBTOMAaTH3aLUH
MOJICPHA3UPOBATh IPOTPAMMHOE H A3PAGOTKI u MOIEPHH3ALIHH
OIIK-5 ammapaTHoe obecnieuerne | OITK-5.1 pasp p
MIPOTPaMMHOTO " anmnapaTHOTO
WH(POPMAITMOHHBIX u
obecrieueHns
aBTOMATU3MPOBAaHHBIX CUCTEM
Crniocoben paspabarbiBaTh
KOMITOHEHTBI MIPOrpaMMHO-
Pa3pabaTsiBaeT KOMIIOHEHTHI IPOTPaMMHO-
anmnapaTHbIX KOMILIEKCOB
OIIK-6 OIIK-6.1 anmapaTHbIX ~ KOMIUIEKCOB  00paboTKu
00paboTKH nHdopManuu "
uHpopmanuu
aBTOMaTU3UPOBAHHOTO
IPOEKTUPOBAHUSI

2. MecTo JMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JIMCLUILIMHBI (pakTHKy), | iHOCTpaHHBIH SA3bIK, YIIPABICHHE IPOCKTUPOBAHHEM
IIPe/IIIECTBYIOLIHE H3YYCHUIO WH()OPMAITMOHHBIX CUCTEM
JUCILUILIIAHEI, pe3yabTaThl
OCBOCHHUSI KOTOPBIX HEO0O0XO0 MBI
s OCBOCHHUS TTAaHHOM
JUCIIATIIAHEBI.
JIMCLIUTLIMHBI (HpaKTHKI/I), Juts | besomacnocts Hu 3almTa uHbopmaIuu B
KOTOPBIX PpEe3yJbTaThl OCBOCHHS WH(POPMAIMOHHBIX CHCTEMax, BBITIONHEHHE U 3alluTa

. BBINYCKHOH KBaM(UKALMOHHON padoThl, IlapamnensHble
JAHHOU JUCIHHUITIINHBI 6y,IIYT Yy (1) 1 p > p

METOJBI U anroput™msbl, [IpoekTupoBanue u pa3paboTka

HCO6XOI[I/IMI>I, KaK BXOJAHBIC

3HaHUA, YMCHUA U BJIAACHUA IJIA
X U3YUYCHUAI.

onepanuoHHbIX cucteMm, CoBpeMeHHbIE
METO/TbI ¥ TAKETHI MPUKJIAIHBIX TPOTPaMM

YHUCJICHHBIC

3. O0beM UCHMILIHMHBI

B 3a4Ye€THLIX C¢€JIMHHIOAX ¢ YKa3aHUEM KOJIHYECTBA

aKaJleMU4eCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aonierocs ¢
npemnogasareseM (10 BUIaM YyU4eOHBIX 3aHATHI) M HA CAMOCTOSITEJILHYI0 padoTy

o0y4yarierocst

OO6mmii 00beM TUCUMIUIUHEI B 3.€. /uac: 3/ 108
dopma NpOMEKYTOUHOM aTTeCTalun: JK3aMEH

Buabl 3aHsTHI, MX TPYAOEMKOCTh (4ac.) O0bemM KOHTAKTHOM
®opma padoThI
oGy4enus Jlexumun JladopatopHubie | IlpakTHueckne | CamocTosiTeJbLHAs 00y4aroIerocs ¢
paboTeI 3aHATHS pabora npenoaaBaTe/ieM
(uac)
OuHast 16 16 0 76 38




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 1

Jlekunonuble 3anaTudA (164.)
1. Knaccupukanus apxuTeKTypbl BhIYHCIUTENbHBIX cucreM. IIpodJsiema BbIOOpa
CPeICTB AaBTOMATH3allMH Pa3padOTKM M MOJAEPHHM3AlMA MPOrPaMMHOI0 |
anmnapaTtHoro ooecrneyeHusi. {JIeKOHMSI ¢ Pa30OPOM KOHKPETHBIX CHUTyallMii}
(44.)[1,3,6] KnaccudukanmonHble MOAX0bI K apXUTEKTYPE BBIYUCIUTEIBHBIX CUCTEM.
Knaccudukanus ®@naunna. JlononHenus Banra m bpurrca k kinaccudukanuu dnuHHA.
Knaccuduxanus Xokuu u knaccudukanus J>xoncona. Knaccudukanus lopa.
2. OnepanMoHHBIE MO/IeJIH MAPAJLIEJIbHBIX BEIYUCIUTENbHBIX cucTeM. [loaxoasl Kk
pa3padoTKe KOMIIOHEHTOB NPOrPAMMHO-ANNAPATHBIX KOMILIEKCOB 00padOTKH
uHpopManuu {JIeKIUsA ¢ pa3dOpPoM KOHKPeTHbIX cutryauuii} (44.)[1,3,4,6] 3akon
Awmpana. KonseiiepHbie cucTteMbl, BeKTOpHO-KOHBEMEPHBIE CUCTEMbI, MATPUYHBIE U
MYJIBTHIPOLIECCOPBI. HeTpaaunuoHHbIE apXUTEKTYyphl - CHCTOJIMYECKHE MACCUBBI U
DataFlow-nponieccopel.  AccolMaTHBHBIE  CUCTEMBL.  MyJIbTUIPOLUECCOPHBIE U
pacnpeaeneHHble CUCTEMBL. ' TyMaHHbIe" BBIYMCICHUS U BBIYUCIIUTEIbHBIE CUCTEMBI.
3. Kuaccsl mapajuieJibHbIX BBIYHCIHMTENbHBIX CHCTEM. {JleKUHMs ¢ pa3dopoMm
KOHKpeTHbIX curyamuii} (44.)[1,6] SMP , MPP,NUMA, PVP cucremsl. Knacrepsi,
Kak asibrepHatuBa MPP. Bunbl u apXutekTypa KiIaCTepHBIX CUCTEM.
4. Beluucaure/bHbIe CHCTEMbI HA OCHOBE rpa@uMuecKUX MPOUeccOpPoB. {JIEKUHSs C
pa300poM KOHKPETHBbIX cuTyamuii} (24.)[2,5] BerunciauTenbHble CUCTEMBI HA OCHOBE
rpaduueckux mnporeccopoB. ' uOpuanas monaens BbruucieHuit. Apxutexktypa GPU.
[Iporpammuas mogens CUDA.
5. Ilogxoabl K OpraHM3aluM pacnpeleeHHbIX BbIYHCIeHUIl. BbiOop cpencrs
aBTOMATH3alUM Pa3pal0TKH NPOrPAMMHBIX CPeICTB. {JleKIHs C pa3dopom
KOHKPeTHbIX curyaumii} (24.)[3,4,6] Opranuzauusi pacupenesiCeHHbIX BBIUYKMCICHUM.
Framework Hadoop. Monens Beruncienuunit Map/Reduce. bubnmorexkn MPI, PVM.

JlaGopaTopHblie pa6oTsl (164.)

1. IHapamienusm Ha ypoBHe MHCTpykuuil. KoHBeliepHbIe cucTreMbl. {TBOpYecKoe
3aganme} (24.)[1,6,7] VccnenoBanue paboThl KOHBEEpHOU cucTeMbl Ha ocHoBe MIPS-
nporeccopa

2. SIMD cucrembl. CpaBHenue mnpousBoaurejsbHocTd SISD um SIMD cucrem
{TBOpUeckoe 3amanume} (24.)[6,8] CpaBHEHHE NPOU3BOJUTEIHLHOCTH AITOPUTMOB C
ucrnoJib3oBaHueM apxuTekTypsl SISD u SIMD Ha npumepe ucnonb3oBanus SIMD-
pacimpeHuid apxutektypol 80x86 64



3. SMP cucrembl. IlpuHnuUNBbI (PYHKIHOHUPOBAHHMA M NPOrpPaMMHUPOBAHHUSA.
{TBOpUecKoe 3ajaHue} (44.)[3,6] N3yuenue OCHOBHBIX IIPUHLIUIIOB
byHKIIMOHUPOBaHUS W mporpammupoBanusi SMP cucrembl. Pa3paboTka mpoctedmumx
NapaJUICNIbHBIX AJITOPUTMOB M HX IPOU3BOJAUTENBHOCTH. [IporpammHuas moneinb
OpenMP.

4. Texnosorus CUDA. {rBopueckoe 3amanme} (44.)[2,5,6] Oprammzamusa GPU.
[IpyHIMIBI OpraHU3anyy BEIYMCIEHUH ¢ ucnonb3oBanueM GPGPU.

5. MPP cucrembl ¥ npUHHUNBbI UX (PYHKUMOHMPOBAHHUSA. {TBOpPYECKOEe 3a/JaHue}
(44.)[1,3,6] MPP cucremsl. [IpuHIMIBI OpraHu3anyy BBIYUCIECHUN C UCIIOJIb30BAHUEM
MPI.

CamocrosiTesibHast padora (764.)
1. H3ydyenme Jmreparypsl mno Ttemam Jekuuid. IloaroroBka wm 3ammra
JIA00pPaTOPHBIX PaldoT. {C 3JIeMEeHTAMM JIEKTPOHHOT0 00y4eHHs U TUCTAHIMOHHBIX
oOpa3oBarebHbIX TexHoJoruii} (404.)[1,2,3,4,5,6,7,8]
2. TloaroroBka K 3K3aMeHaM. {C 3JJeMEHTAMH 3JJEKTPOHHOr0 OO0y4YeHHS] H
AMCTAHIIMOHHBIX 00pa3oBaTeIbLHbIX TexHoJoruii} (364.)[1,2,3,4,5,6,7,8]

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OOeCHEYEeHUS CAMOCTOSITEJIbHON PadoThI
o0y4aromuxcs Mo AUCHUIIUHE

Jist xaxaoro oOydaromierocsi ooecrnedyeH WHAWBHUAYaIbHBIM HEOrpaHUYEeHHBIN
JOCTYIl K  DJIGKTPOHHO-OMONMOTEYHBIM  cuctemMaMm: JlaHb, VYHHBepcHUTETCKas
Oubnuoreka OH-TAWH, dJeKTpoHHOW Oubnmoreke AnTI'TY u K 2JIeKTpOHHOMN
uH(OPMaIITMOHHO-00pa30BaTENLHOM Cpeie:

1. bopoBuoB E.I'. IlapannenbHble BBIUUCIUTEIbHBIE CUCTEMBI [DIEKTPOHHBIN
pecypc]: Cnaiigpl K Kypey JIeKUUil.— ONeKTpoH. naHn.— bapuayn: Antl'TY, 2019.—
Pexxum  moctyma:  http://elib.altstu.ru/eum/download/pm/Borovcov_PVS lect.pdf,
ABTOPU30BAHHBIN

6. IlepeyeHnb y4eOHOM JTUTEPATYPbI
6.1. OcHOoBHas nUTEpaTypa

2. Hukonaes, E. U. [lapamiensHble BbluucieHus : ydyeOHoe mocobue / E. W.
Huxonaen ; CeBepo-KaBkazckuit denepanbubiii yauBepcuteT. — CtaBpomnois : CeBepo-
KaBkasckuii denepanbupiii yHupepcuter (CK®Y), 2016. — 185 c. : un. — Pexum
nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&1d=459124
(mara obpamenus: 28.02.2022). — bubnuorp. B kKH. — TEKCT : 2JIEKTPOHHBIM.

3. Intel Parallel Programming Professional (Introduction) : [16+] / B. I1. I'eprens,
B. B. BoeBoaun, A. B. CeicoeB [u ap.]. — 2-e uzn., ucnp. — MockBa : HalimoHaabHbIN
Otkpeiteiii YauBepcuter «MHTYUT», 2016. — 569 c. : ., rpad., cxem. — Pexum
nocryna: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&1d=429006
(mara obopamenus: 28.02.2022). — TeKCT : AAEKTPOHHBII.



4. ba3pl JTaHHBIX B BBICOKOTPOM3BOAMTEIHHBIX HH()OPMAIMOHHBIX CHCTEMaXx :
yueOHoe mocobue / aBT.-cocT. E. 1. HukonaeB ; CeBepo-KaBkasckuii dhenepanbHbIi
yHuBepcuteT. — CraBpornonb : CeBepo-KaBkasckuii ®enepaibHblii YHUBEPCHUTET
(CK®Y), 2016. — 163 c. : un. — Pexum pnoctyna: no mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=466799 (mata obpamenwus: 28.02.2022).
— bubnuorp.: c. 161. — TekcT : 2AEKTPOHHBI.

6.2. JlonionHuTenbHas IUTEpaTypa

5. OCHOBBI BBICOKOIIPOU3BOAUTENIBHBIX BhIUKMCICHUH : yueOHoe mocodue / K. E.
AdanaceeB, C. 0. 3aBo3kun, C. H. Tpodumos, A. }0. Bmacenko. — Kemeposo :

KemepoBckuit rOCy1apCTBEHHBIN YHUBEPCUTET, 2011. — Tom 1.
BBICOKOITPOU3BOAUTENBHBIE BEIYUCIUTEIBHBIE CUCTEMBL. — 246 ¢. — PexuM nocrymna: 1o
noarmucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=232203 (nmara

obpamenus: 28.02.2022). — ISBN 978-5-8353-1098-2. — TekcT : 2JIeKTPOHHBIH.

7. Ilepeyenbp pecypcoB HHPOPMANHOHHO-TEIEKOMMYHUKALIMOHHOM  CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHHUS TUCIHUIIMHBI

6. https://parallel.ru  pecypc mocssiieH apxuTekrype napamieababix BC u Mmetogam
napaJyIeTbHBIX BEIYUCICHUN

7. https://edumips64.org AMYJIATOP Mpolieccopa apxXuTeKTypsl MIPS

8. https://www.intel.com/content/www/us/en/architecture-and-technology/64-1a-32-
architectures-software-developer-vol-1-
manual.html?wapkw=80x86%20programmer%?20manual TeXHUYEeCKast
JTOKyMeHTalus 1o apxurekrype 80x86, Bkimoyas onucanue SIMD-pacmmpenuit

8. ®oHA OULEHOYHBIX MAaTEpHAJIOB [UIS IMPOBEJCHHUS TEKYyILlero KOHTPOJS
YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAlMU

CopepkaHve  MPOMEXKYTOYHOW  aTTeCTAllUMd  PACKpbIBA€TCA B KOMILJIEKTE
KOHTPOJUPYIOIIUX MaTepuaoB, MpeAHA3HAYEHHBIX Jisi TPOBEPKU COOTBETCTBUS
YpOBHSI TOATOTOBKUA MO auciuiuinHe TpedoanusiMm DI'OC, koTopble XpaHATCA Ha
kadenpe-pazpadorurike PI1/] B meuatHoMm Buae u B DUOC.

®onn oueHouyHbix MartepuanoB (OOM) mno [auUCHMIUIMHE TPEACTaBIEH B
NPUIOKEHUH A.

9. HepequL I/IH(l)OpMaIII/lOHHLIX TCXHOHOFHﬁ, HUCIIOJb3YEMBIX IIPH OCYIIECTBJICHUH
06p33OBaTeJIbHOI'O nmponoecca mo AUCIHHUIIJINHE, BRJIIOYast MmepeucHb
nporpaMmmMHOro o0ecrneueHUs U I/IH(l)OpMal_[I/IOHHI)IX CIIPAaBOYHBIX CUCTEM

I[J'IH YCIICMIHOIO OCBOCHUA AWCHUINIMHBI HCIIOJIB3YIOTCA PECYPCHI 3J'ICKTpOHHOI71 I/IH(l)OpMaI_II/IOHHO—
O6p8.30B8T6J'IBHOI’I CpCahbl, 06paSOBaTeJ'IBHLIC HHTCPHCT-IIOPTAJIEI, rnodajabHas KOMIIBIOTCpHAsA CCTb
I/IHTepHeT. B mponecce n3ydyCHud JUCHUIIIMHBI IPOUCXOAUT UHTCPAKTHUBHOC B3aUMOJCHCTBHE



00yyaroIerocs ¢ mpernoiaBaTesieM uyepe3 JMYHbIA KaOUHET CTyIeHTA.

Nenn Hcnoan3yeMoe nporpaMmmHoe odecnevyeHme

1 LibreOffice

| Java Runtime Environment

2 Windows

3 Linux

3 Antusupyc Kaspersky

4 PyCharm Community Edition

5 Python

6 Visual Studio

Nenn Hcnonb3yembie npoeccuoHaJbHbIe 0a3bl JaHHBIX U HH(POPMAILIHOHHBIE
CIIPaBOYHbIE CHCTEMBI

1 becruatHast snekTpoHHas Oubnmorexka oniaiiH "EnquHoe OKHO K 00pa3oBaTelbHBIM
pecypcaMm" sl CTYIEHTOB M TIPETojaBaTesieii; KaTajlor CChUIOK Ha 00pa3oBaTeIbHBIC
uHTepHeT-pecypesl (http://Window.edu.ru)

2 Hammonanwsnas snexkrponHast 6ubmmoreka (HOB) — cBOOOmHBIN goCTyn yuTaTene K
¢donmam poccuiickux Oubmmorek. CONep>KUT KOJUIEKIMH OUU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYyMa, TaK U OTPAaHMUYEHHBIX aBTOPCKHUM IPAaBOM), a TaKXkKe KaTajor
u3aHui, xpaasimuxcs B Oubmmorexax Poccun. (http://m36.pd/)

3 [Topran kpynueimen B mupe npodeccuonanbHoi opranusanuu I[EEE, 3anumaromeiics
pazpaboTkaMu B OOJACTH DSJEKTPOHUKH, WH()OPMATHUKH, BBIYHCIUTEIILHON TEXHUKH,
MPOTPAaMMHOTO  OOECTICUCHMs, KOMMYHHKalMid ©W  00paboTku  HMHpOpMaIUH
(https://www.ieee.org/;
https://www.ieee.org/communities/ieee-resource-centers.html)

10. Onucanue MaTepPHAJIbHO-TeXHUYECKOM 0a3mbl, HeoOXoauMoH  JIA

OCYIIECCTBJICHUA 06p330BaTeHLHOI‘O nmpomecca mo JTMCHMILJIMHE

HanmeHoBaHMe clienMAJIbHBIX OMELIEHUI U MOMeIIeHH 115l CAMOCTOATEIbHOI PadoThI

y4eOHbIE ayTUTOPHUH JIJIsl TPOBEACHHS YUSOHBIX 3aHITHI

IOMCIICHUA 1A CaMOCTOSITEIIbHOM pa6OTBI

MartepualibHO-TEXHUUECKOE O0EeCreyeHue W OpraHu3ainus 00pa30BaTeIbHOIO
mpoiiecca Mo JUCHUIUIMHE JJI UHBAJIUIOB U JIUI[ ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU
3I0POBbsSI OCYLIECTBIISIETCS B cOOTBETCTBUU C «IlojokeHneM 006 00ydyeHUH WHBAIU]IOB
¥ JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS.




