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1. IIEJTM OCBOEHUSI I CLIUILJIMHBI (MOY.JI5T)

1.1{Llenbto OCBOSHNUS TUCHUILIMHEI SBJIAETCS (GOPMUPOBAHHE KOMIIETEHIIMI B 00JIACTSX CHCTEMHOTO aHAIN3a MapauIeIbHBIX
ITOPUTMOB U IIPOTrPaMM, ITapauIeIbHOTO IPOrPaMMHUPOBAaHUS U OPraHU3alui HH(OPMALIMOHHOTO B3aUMOACHCTBHS
ITIOTOKOB, OLCHKH BBIYUCIUTEIBHON CI0KHOCTH NMapaljIebHbIX AJITOPUTMOB U pa3pabaThIBaeMbIX IPOTrPaMMHbIX
NPOJIyKTOB; OTJIA/IKU MPOrPAMMHBIX MTPOILYKTOB JUIS LIEJIEBBIX MapalIeIbHbIX BEIYHCIUTENbHBIX CHCTEMbI, IPUMEHIEMBIX Ha
TpaHcHopTe

2. MECTO JUCHUATIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI

Huxn (pa3gen) OIL: |BI.B.06

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCsl, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUIIJINHBI
MOAYJIA)

IIK-1 CnocoGeH pa3padaTeiBaTh TPeOOBaHHS U POCKTUPOBATH IPOTPAMMHOE 0OecTIeUeHHE

ITK-1.3 Pa3pabarbiBaeT NporpaMMHBIi KOJ Ha S3bIKaX IMPOrPaMMHPOBAHUS BEICOKOTO YPOBHS

TIK-1.4 OcymiecTBnsieT 0TiIaAKy IpOrpaMM, HATMCAHHBIX Ha SI3bIKE BHICOKOTO YPOBHS

06.028. Ipodeccuonanbuelii cranaapr "CUCTEMHBI TIPOTPAMMMUCT", yTBep:IéHHbIIi npuKkazoM MHUHHCTEpCTBA
TpyAa u couuanbHoi 3amuThl Poccuiicko ®@eaepauun ot 29 centsops 2020 r. N 6781 (3aperncrpupoBan MuHHCTEpPCTBOM
octunuu Poccuiickoii @egepanuu 26 Hosiops 2020 r., perucrpanuonubiii N 60582)

[IK-1. A. Pa3paboTka KOMIOHEHTOB CUCTEMHBIX ITPOTPAMMHBIX ITPOITYKTOB
A/04.6 Co3aHre HHCTPYMEHTAIIBHBIX CPEZCTB MPOTrPaMMHPOBAHUS

B pe3ysabTaTe ocBOeHHMS TMCHUILIUHBI (MOAYJIs1) 00y4Yaromuiics 101:KeH

3.1|3narn:

3.1.1|pa3HOBUIHOCTH apXUTEKTYP IIEEBBIX alapaTHBIX M MPOrPaMMHBIX IUIATGOPM mapauienbHeIX DBM, 11 KOTOPBIX
paspabatbiBaeTcst MPOTrPaMMHBII KOJI Ha SI3BIKaX BHICOKOTO YPOBHS;

3.1.2 HUHCTPYMCHTAJIBHBIC CPCABLI AJId OTJIaJKHU MapalJICJIbHBIX MMPOrpaMM, HAITMCAHHBIX Ha A3bIKaX BBICOKOI'O YPOBHA

3.2|Ymerh:

3.2.1|pa3pabaTpIBaTh MPOrpaMMHBII KOJ Ha SI3BIKAaX MapauIeIbHOTO NPOrpPaMMHUPOBAHNS BEICOKOTO YPOBHS;

3.2.2|oTnaxxuBathb napauieJibHbIC TPOTPaMMbI, HAITMCAHHBIC Ha A3bIKAX MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSA

3.3|Baagern:

3.3.1|HaBBIKaMH HCIIOIB30BAHNS HHCTPYMEHTAIBHBIX Cpel IS pa3paboTKH MapauleNIbHBIX MPOrpaMM Ha SI3BIKaX BEICOKOTO
YPOBHS;

3.3.2|HaBbIKaMH UCIIOJIb30BAHUS MHCTPYMEHTAIIBHBIX CPe ISl OTJIAAKH MapajljiesIbHbIX IPOrpaMM, HAlTMCaHHBIX Ha S3bIKaxX
BBICOKOTO YPOBHS

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOAYJIS)

Kon HaumenoBanue pa3iesioB U TeM /BU/I 3aHATHUSI/ Cemectp / | Hacos | IIpumeuanue
| 3aHATHS Kvnc

Paznen 1. KJIﬁCCl/Iq)l/IKaIII/Iﬂ, OCHOBHBIC XaPAKTCPUCTUKHA U NPEACJIbHbIC
OILICHKH NMapaJjieJIbHbIX BBIMUCIUTECIbHBIX CUCTEM

11 [TpUHIUIBI TOCTPOSHUS MAPAJUICIIBHBIX BBIYHCIUTEIBHBIX CHCTEM. 4 2
Knaccudukanus napauienbHbIX BHIYUCIUTENBHBIX ccTeM  /JIex/

1.2 IMokazatenn 3¢)(peKTUBHOCTH BHIYUCIUTENBHBIX CUCTEM. [IpeaenbHble OLeHKH 4 2
ycKopeHus BpraucieHuid  /JIex/

1.3 Wzyuenue crucreMbl MOICIMPOBaHUS MapaiienbHbIX Berunciaenuit [IAPAJIAB 4 2
/J1ab/

14 IIpoBeeHre BEIYUCITUTEIBHBIX 3KCIIepuMeHTOB Ha cucteme [IAPAJIAB /J1a6/ 4 2

15 MopenupoBaHue NapajieibHbIX aITOPUTMOB PELIEHUS CUCTEM JIMHEHHBIX 4 2
ypaBHeHuit. Anroput™ "ayca /J1a6/

1.6 MopenupoBaHue napauiesIbHbIX aITOPUTMOB PELICHUS] CUCTEM JIMHEHHBIX 4 2
ypaBHeHUH. METO/1 CONPSHKEHHBIX TpaneHToB /J1ab/

1.7 MopaenupoBaHue napaielibHbIX aITOPUTMOB PELICHUS] CUCTEM JIMHEHHBIX 4 2
ypaBHeHuil. Anroputm Xozaeukoro /JIa6/

1.8 CynepckaisipHsie npoueccopbl. OCOOEHHOCTH peann3aluy CynepcKaIsipHbIX 4 4
nporieccopos /Cp/

1.9 Crienaan3upoBaHHbIe MapajuiesibHble npoiecopsl /Cp/ 4 4

Pa3gen 2. MyJabTUIIpOLeCCOPHBbIE U MYJIbTHKOMIIbIOTEPHBIE CHCTEMBI.
AJITOPpUTMBI apOUTpPaIKa




2.1 OreHKa KOMMYHUKAIMOHHOH TPYA0EMKOCTH HapaJUIeTbHBIX AITOPHTMOB. 2
[Mokazarenu 3pPeKTUBHOCTH KOHBEHEPHBIX BbIYMCICHUH.  /JIek/

2.2 [MpuHuMnIEl pa3paboTKy NapasieabHbIX METOI0B. BHABI MyIbTHITPOIIECCOPHBIX 2
cucreM: SMP, ASMP, UMA, NUMA. /JIex/

2.3 [MapannensHOe TporpaMMupoBaHue Ha ocHoBe MPIl. MynbTHKOMIBIOTEPHBIE 2
BBIYHCIIUTENbHBIE CHCTEMBL. TOMONOTHS U cpeacTBa KOMMYHHKaun  /JIex/

24 MopenupoBaHue MapauIeIbHBIX AITOPUTMOB MaTPHIHO-BEKTOPHOTO 2
yMHOxeHus /J1a6/

2.5 MopenupoBaHue napajuleNbHbIX alTOPUTMOB MAaTPUYHOTO YMHOKeHuUS /J1ab/ 2

2.6 MopennpoBaHue MapauieIbHbIX AITOPUTMOB MATPHYHOTO YMHOKEHHSI. 2
Paznenenue nanHbIX 10 cTpokam /J1ab/

2.7 MoenupoBaHue napauielibHbIX AITOPUTMOB MATPHYHOTO YMHOKEHHUSI. 2
Pazenenue nanueix no cronbuam /J1a6/

2.8 MopenupoBaHue MapauieIbHbIX ATTOPUTMOB YMHOXKCHUSI Pa3peKESHHBIX MATPHII 2
/J1a6/

2.9 N3omopdusm rpadoB anropuTMoB u rpadoB BEIYUCIUTENBHBIX cucTeM /Cp/ 2

2.10 [MapannensHbie GpopMel TpadoB anropuT™MoB. Spycel u BeicoTa rpagos /Cp/ 2
Pazgen 3. MyabTunporpaMMHbie cicTeMbl. Opranu3anus nNJaHuPOBaHUS
BBIYHCJIMTEILHBIX POLECCOB B MYyJIbTHIIPOrpaMMHbIX BC

3.1 [MapannensHoe nmporpamMmupoBaHue Ha ocHoe OpenMP. MynbTHITpOrpaMMHBIC 2
BBIYHMCIIMTENbHBIC CUCTEMBI. [IJIaHnpoBaHKe U TUcCTIeTIepU3alus npoieccos /JIex/

3.2 Dddexr cocTsI3anmii B MHOTOITOTOYHBIX BEIYHCIUTEIBHBIX cucTeMax /JIex/ 2

3.3 MoenupoBaHue napauielibHbIX AITOPUTMOB COPTUPOBKU.METO/1 Iy3bIPbKOBOM 2
coptupoBkH /J1ab/

34 MopenupoBaHue MapaieIbHbIX ATTOPUTMOB COPTUPOBKH. METOI 4eT-HEUSTHOM 2
coptupoBku /J1a6/

35 MopenupoBaHue MapauIeIbHBIX AITOPUTMOB COPTUPOBKH. MeTo ObICTPOI 2
coptupoBkH /Jab/

3.6 MopennpoBaHue MapaIeTbHBIX AITOPUTMOB COPTUPOBKH. METOI COPTHPOBKH 2
[emnna /J1a6/

3.7 MopenupoBaHue MapauIeIbHbIX AITOPUTMOB pelieHus An(hepeHIHATEHBIX 2
ypaBHeHui /J1a6/

3.8 [TepBrIit, BTOpOit 1 TpeTHii 3akoHbI k. AMaana. 3akons ['ycraBcona — bapcuca u 4
Cana-Pas /Cp/
Paznen 4. IlapanieibHbIe METOIbI PelIeHHs] PA3JHYHbIX 32124

4.1 [MapannensHble METOABI PEIICHHsT CHCTEM JIMHEHHBIX YPaBHEHU, 32124 2
coptupoBkH /JIex/

4.2 [MapannenpHble METOJBI MAaTPUYHOTO YMHOXKEHHS U 00paboTku rpados /JIek/ 2

43 MonenupoBaHue napauIeIbHBIX AITOPUTMOB 00paboTku rpados.ITorck 2
KpaTJaiimmx myrtei Ha rpade /J1ad/

4.4 MopenupoBaHue apauIeNbHBIX aTOPUTMOB 00paboTku rpadoB. OnTrMaIbHOE 2
pasznenenue rpagos. /Jab/

4.5 MopenupoBaHue napauielbHbIX aIrOpUTMOB 00paboTKH rpadoB. MUHHMAaNIEHOE 2
oXBaThIBaroIIee Aepeso. /J1ad/

4.6 Omnpenenenne Kputepus creneHu crenuanuzanui BC u BeiOop ero 2
panmoHangbpHOrO 3HaueHus: /Cp/
Paznen 5. CamomTosiTe1bHAsI padoTa

51 [Monroroska k nekuusm /Cp/ 9

5.2 [Moarororka k adbopaTopHbiM 3aHsTUAM /Cp/ 36

5.3 Beimonnenue PI'P /Cp/ 17,6

5.4 [Monroroska k 3auery /Cp/ 8,75

Pa3nen 6. KoHTaKTHBIE Yachbl HA ATTECTALMIO




6.1 PI'P /KA/ 4 04

6.2 3auer /KA/ 4 0,25

5. OHEHOYHBIE MATEPHAJIBI

O1neHOYHBIE MaTepHAaIIbl JJIs TPOBEACHUS TPOMEKYTOYHOH aTTecTaluy 00y4atoUIUXCsl IPUBEICHbI B IPUIOKEHHH K paboueit
IIporpaMMe JTUCLUILUIUHBL.

@DopMBI ¥ BU/IBI TEKYILIET0 KOHTPOJIS IO JUCLHHUILIMHE (MOJIYJIIO), BUJIBI 3aJaHUH, KPDUTEPUHU UX OLIEHUBAHUS, paclpeiesieHie 0aioB 1o
BU/IaM TEKYILETO KOHTPOJS pa3pabaThIBAIOTCS MperoiaBaTesieM AUCUUILIHHEL C yYETOM ee ClIeNn( UK U JOBOJSTCS 0 CBEACHHS
o0yyaromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPETofaBaTeNeM JUCIUIUIMHEI (MOYIIs), KaK MIPAaBHIIO, C HCIONB30BaHIEM
OUOC unu myTeM NpoBepKH MUCbMEHHBIX Pa0OT, NPEAYCMOTPEHHBIX pad0UYNMH MTPOrpaMMaMy JTUCLUIUINH B PAMKaX KOHTaKTHOU
paboTHI M CAMOCTOSITENILHOM paboTHl 00ydaromuxcs. st GUKCHpOBaHUS pe3yIbTaTOB TEKYLIETO KOHTPOJISI MOYKET HCIIOJIb30BAThCS
BUOC.

6. YAEBHO-METONYECKOE U UTH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJIMHBI (MOAYJIS)
6.1. Pexomenayemas Jguteparypa

6.1.1. OcHoBHas IUTEpaTypa

ABTOpBI, COCTABUTEIH 3arnasue Wsnarensc D azpec
TBO. TOII
JI1.1 |ba6uues C. JI., PacripesiesieHHbIe CHCTEMBI: Y4eOHOe mocoOue s By30B|MocKBa: https://urait.ru/bcode/457005
Konskos K. A. IOpaiir,
2020

6.1.2. JlonoTHUTeILHAS JUTEPATypa

ABTODBI, COCTaBHTEIHN 3arnasue Mznarensc On. agpec
TBO. TOI
JI2.1 |Cymorutatos C. B., MaremaTtrdeckast JOTHKa U TEOPUs aITOPUTMOB: Mocksa: https://urait.ru/bcode/478190
OBumHHuKOBa E. B.  [y4eGHMK M npakTHKyM [ By30B IOpaiir,
2021

6.2 Un¢dopManmoHHbIe TEXHOJOTHH, HCIOJIb3yeMble P OCYIIeCTBJIeHUH 00pa30BaTeJHLHOI0 Mpoiecca Mo JHCHUILINHE
(MoayJii0)

6.2.1 IlepeyeHs JTULIEH3HOHHOTO U CBOOOIHO PACTIPOCTPAHAEMOI0 POrPAMMHOI0 obecreyeHust
6.2.1.1|Microsoft Windows 7
6.2.1.2|ParaLab (CoGoxHo pacmpoctpansiemoe I10) http://hpc-education.unn.ru/en/trainings/teachware/paralab

6.2.2 Tlepeyens npogecCHOHANBHBIX 023 TAHHBIX H  HH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1|ba3a xuur u mybnukanuit DnekrponHoi 6ubmmnortekn "Hayka u Texuuka'- http://www.n-t.ru

6.2.2.2|KpynHeiimmit Be6-cepeuc s xocturra | T-npoekToB u ux coBMecTHON pazpabotku-https://github.com/

6.2.2.3|ITopran mi1s pa3paboTIUKOB HIEKTPOHHOM TexHuKH: http://www.espec.ws/

6.2.2.4|ba3a nanubix «bubnnoreka nmporpammuctay https://proglib.io/

6.2.2.5|KoHcynbTaHT mioc
6.2.2.6|Iupopmanunonnas cucrema TAPAHT
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIST)

7.1|Y4eOHble ayTUTOPUH [T IPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMIUIEKTOBAaHHBIE CHICHUANIN3UPOBAHHON MeOebo U
TEXHUYCCKUMH CPEICTBAMH O0yUYCHHS: MyJIbTHMEUIHOE 000pyI0BaHKE ISl IPESIOCTaBICHHS y4eOHON nHMOpMAaIiu
0O0JIBIION ayANTOPHU W/UITH 3BYKOYCHIIMBaroIee 000pyJoBaHHE (CTAllIOHAPHOE HIIH MIEPEHOCHOE).

7.2|YyeOHble ayAUTOPHHU IS IPOBEICHNUS 3aHITHI CEMUHAPCKOIO THIIA, TPYINOBBIX ¥ HHAMBUIYaIbHBIX KOHCYIbTALNH,
TEKYLIECTO KOHTPOJIA U HpOMe)KyTO‘{HOP’I ATTCCTAllU, YKOMIIJICKTOBAHHBIC CHCHMaHMSMpOBaHHOﬁ MeOEIbIO0 ¥ TEXHUYECKUMH
cpeacTBaMu 00y4eHHs: MyJIbTUMENIHOE 000pyA0BaHHE W/WIIH 3BYKOYCHIIMBaIOLee 000pyJoBaHUE (CTAlMOHAPHOE HITH
[IEPEHOCHOE)

7.3|[TomenieHus ATt CAMOCTOSITENEHON paboThI, OCHAIIEHHbIE KOMITBIOTEPHOH TEXHUKON C BO3MOYKHOCTBIO MOKITIOUEHHS K
cetu "MHTepHeT" U 0becnedeHreM JOCTYyIa B JIEKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

7.4|ITomereHus AL XPaHEHUS U IPOPUIAKTUUECKOTO 00CTYKUBaHUS yueOHOTro 000pyJOBaHUS



https://urait.ru/bcode/457005
https://urait.ru/bcode/478190
http://hpc-education.unn.ru/en/trainings/teachware/paralab

7.5

VYueOHble ayAUTOPUH /IS IPOBECHHS 1a00PaTOPHBIX PadOT yKOMILIEKTOBAHbI CIELUATU3UPOBAHHON MeOEbI0 U
TEeXHUUECKUMH CPEJICTBAMH O0YUCHHS: HOYTOYKH MM KOMIBIOTEPHI, MOAKITIOYEHHBIE K TokanbHO cetnt CamI YIIC.




