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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heap (mesm) OCBOCHUS ITUCHUIUIMHBL: (OPMHpPOBAHHE Y CTYAEHTOB CHCTEMHOTO IOHUMAaHHS
(akTOpOB, BIUSIOUIMX HA MPOU3BOAUTEIBHOCTh MPOTPAMMHOTO OOECIIEUECHHUs, U OCBOCHUE MPAKTHYECKUX
HABBIKOB MPOGUINPOBAHMS, aHATH3a U ONTUMH3AIUHU IPOTPAMMHOI0 KOJa.

3amaun:

1. W3yuenume MeTO0B NpOGUIMPOBAHUS MIPOrPAaMMHOrO OOECHEeUeHUsT C HCIOJIb30BAaHUEM
COBPEMEHHBIX HHCTPYMEHTOB JUISI BBISIBICHUS! KPUTHUECKUX IO MTPOU3BOAUTEIILHOCTH YIaCTKOB KOJa.

2. OcBoeHue aHanu3a acceMOJIEpHOTo KOoAa, TEHEPUPYEMOTO KOMITUISTOPOM, U MOHUMAaHHUE BIHUSHUS
koza Ha C/C++ Ha UTOrOBbIC MAIlIMHHBIC HHCTPYKIIUH.

3. IlpumeHeHre METOJOB ONTHMMHU3ALMKA HA YPOBHE AJITOPUTMOB U CTPYKTYp HAHHBIX, BKJIOYAs
BBIOOpP ONTHUMAIBHBIX AITOPUTMOB, KAIIUPOBAHUE, JICHUBBIC BBIUMCICHUS U CHIDKCHHE BBIYMCIUTEIBHOU
CJIOKHOCTH.

4. OcBoeHME TEXHUK HHU3KOYPOBHEBOW OINTHMMHU3ALMU: ONTUMHU3ALUA pabOThl C HaMATHIO (KA1,
MpeABLIOOPKA, JIOKATIBHOCTE), BekTopu3anus (SIMD), ontumusanmsi BETBICHUN M IUKJIOB, MHHHUMHU3AIIHS
HAKJIaJHBIX PACX0JI0B HA BHI3OBBI () yHKITHIA.

5. Pa3paboTka MHOTOIOTOYHOTO M ACHHXPOHHOTO KOJa C Y4E€TOM ONTHUMH3AIUU HCIIOJIb30BAHUS
PEeCypCcoB MpoLeccopa 1 MUHUMHU3AIUH OJIOKUPOBOK M HAKJIAJHBIX PACXO0B HA CHHXPOHHU3AIHUIO.

6. IIpoBeneHre cpaBHUTENBHOTO aHaan3a d(HPEKTUBHOCTH PA3TUYHBIX pealu3alyii 0OJIHOTO U TOTO
ke (DyHKIHOHaNIa, 000CHOBaHKE BEIOOpA KOHKPETHOTO PEIICHUS HA OCHOBE U3MEPEHHBIX METPHK.

7. llonumanue u y4€r mpu pa3paboTKe BIUSHUS HACTPOEK KoMmwisTopa ((piaaru onTuUMH3AINH,
MEXITPOLEAYpHAs ONTUMH3AIHS, MPO(QUIHPYIOIIast ONTHMH3AIINS) U ONEPALMOHHON CUCTEMBI HA UTOTOBYIO
MIPOU3BOIUTENILHOCTD MPUIIOKESHHUS.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlycuumnirHa OTHOCUTCS K JAUCHUIUIMHAM (MOJYJsIM) MO BBIOOpY BapuaTHBHOM 4YacTH Onoka /]
«lucuuminHbl (MOIYIIN)»

[IpepexBuzutsl nuctmmuianbl: 51./].B.8 Tecmuposanue yugposvix pewenuii, 51./].B.11 Hnmeepayus
UHDOPMAYUOHHBIX cuCmeM

[TocTpeKkBU3UTHI TUCHUILIMHBL: Omcymcemeyiom

3 TpeOoBaHusA K pe3y1bTaTaM 00y4eHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIMHBI HAIIPaBJieH Ha GOPMHUPOBAHHUE CIAEAYIOLIUX PE3YIbTATOB 00YUCHUS

[Tmanupyemble pe3yabTaThl
00y4YeHHs 10 JUCLUIUINHE,
Kon n HanmeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
(bopMHEpyEMBIX KOMITETSHIINH TOCTIKEHUS] KOMITETCHIINT XApAKTCPHIYIOIE STATIT
dopmupoBaHus
KOMTISTEHITHI
[1K*-13 Cniocoben [TK*-13-B-1 Pa3pabarbiBaer 3HaTh:
pas3pabarbIBaTh, HU3KOYPOBHEBBIN KOJI JJISl BCTPAMBAEMBIX METOBI ONTHMH3AINN
ONITUMH3UPOBATH U CHCTEM M JpaiiBEpOB (x111, MaMATh, TAKTOBAS
OTJIAXKUBATh CUCTEMHOE [TK*-13-B-2 OnTuMHU3UpyeT KOJI IO 4acTOTa MPOIECcopa);
porpaMMHoOe oOecrieueHue OTpaHUYEHHBIE PECYPCHI WHCTPYMEHTHI
PO UITMPOBAHHS;
aApXUTEKTYpy
KOMITUJISITOPOB,
ONITUMH3AINHU IS
BBIOpAHHBIX APXUTEKTYP




[Inanupyemblie pe3ynbTaThl
00ydeHUs IO TUCIHUIUINHE,

Kox n sHaumenoBanue Kon u HaumeHnoBaHue nHIUKAaTOpa
" XapaKTEPHUIYIOLIUE ITAIbI
(bOpMHUPYEMBIX KOMITCTCHITHI IOCTH)KEHHUSI KOMIIETCHIINU (OpMUpOBAHIS
KOMIIETEHIIUN
MIPOIECCOPOB.
YmMmerh:

aHAJIM3UPOBATh OEHUMAPKH,
BBISIBJISITH Y3KHE MECTA;
pazpabatbIBaTh KO/,
ONITUMU3UPOBAHHBIN JJIsI
BBIOpAHHOM armapaTHOM
APXUTEKTYPHI.

Baajgers:

HaBBIKAMU YTCHUS U
ONTUMMU3AINH
acceMOJIEpHOTO KOJ1a;
METOJJaMH ONITUMHU3ALIUN
NaMSTH ¥ BBIYHCIICHUI;
HaBBIKAMH ONITUMU3ALUU
I0JT OTPAaHUYCHHBIC
pecypchbl; METOJaMU
oeHKU 3(pPeKTUBHOCTH
ONTUMMU3AINIA Ha OCHOBE
METPHK.

4 CTpyKTYpa U colepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCUHIIIHHBI

OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTaBIsET 4 3aueTHbIE eNUHULBI (144 akaeMUYecKuX yaca).

TpynoemMKocCTs,
Bun paboTst aKaICMUYECKHX YacOB
7 cemectp BCETO

O01mas Tpya10éMKOCTh 144 144
KonTakTHas padora: 55 55
Jlexmum (JI) 18 18
JlabopaTtopusie paboTs (JIP) 34 34
Koncynpranuu 1 1
WuauBuayanbHast paboTa M MHHOBAIIMOHHBIE POPMBI YUeOHBIX 3aHATHI 15 1,5
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH) 0,5 0,5
CamocrosiTesibHas pa6oTa: 89 89
- gbinoiHeHue Kypcogozo npoekma (KI1); +
- camono02omoeka (npopabomra u nogmMopeHue 1eKyUoOHHO020 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHbIX nocooOull;
- U3yuenue pazoenos Kypca 8 cucmeme 1eKmpoOHHO20 00VUEeHUsl,
- N0020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM,
- H0020MOBKA K PYOEHCHOMY KOHMPOIO).
Buj ntoroBoro KoHTpoOIs (3a4eT, IK3aMeH, AH(¢epeHIPOBAHHBIN JK3aMeH
3auer)




Paznensl nuCUIIIMHBL, U3y4aeMble B 7 ceMecTpe

KonnuecTBo yacoB
Ne HaumenoBanue pa3aenoB ayAuTopHad BHEay/I.
paznena BCETO abora 5
a3 | PO
1 BBegenue B onTUMU3ALMIO TPOrPAMMHOTO KOja 18 2 4 12
2 AHanm3 acceMOJIEpPHOTO KOAa M KOMITHJISITUS 18 2 4 12
3 AnropurMHuuecKas ONTUMU3ALMS U CTPYKTYPbI 18 2 4 12
JAHHBIX
4 HuskoypoBHeBas onTuMH3anus 24 4 6 14
&) MHOronoTo4YHOCTh U ACUHXPOHHOCTb 18 2 4 12
6 CpaBHHTEIIbHBIN aHAIN3 U OlIeHKA A (HEKTUBHOCTH 22 2 6 14
7 [IpakTuKa ONTUMHU3ALMY B HHIYCTPUH 26 4 6 16
Wroro: 144 18 34 92
Bcero: 144 18 34 92

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Ne 1. BBegenne B ONTHMHU3ALMIO IPOTPAMMHOIO KO/

Llenu u 3amaun ontuMu3anuu. MeTpuku npousBoauTenbHocTU. [IpodunrpoBanne 1 GEHUMApKUHT.
WuctpymenTts! npodumuposanus: perf, VTune, Valgrind. OcHOBHBIE TPUHIUITEI ONTHUMHU3AIUH.

Ne 2. AHaqm3 acceMO0JIEPHOT0 KOAAa M KOMITUJISIIIAS

['enepanus acceMOJIepHOro KojAa KOMOWIATOpoM. UTeHue nu3acceMOIMpOBaHHOIO Kojaa. BnusHue
kona Ha C/C++ Ha MamMHHbIE MHCTpYKIMU. Diarm onTUMHU3AMKM KOMOMIATOpa. MexmponenypHas
onrtummzanus. [Ipodumpyromas onTuMHU3anus.

Ne 3. AuropurMu4ecKkasi ONTUMHU3ANMA H CTPYKTYPbI JaHHBIX

Bo160p onTuManbHbIX aaroputMoB. OlieHKa BHIYMCIUTENBHOM cioxHocTH. KammpoBanue. JleHuBble
BbIuKcIeHNs. CHM)KEHUE BBIUMCIUTEIBHON CI0XKHOCTA. ONTUMM3AIUS CTPYKTYp JaHHBIX.

Ne 4, HuzkoypoBHeBasi ONTHMU3AIUA

OnTtumuzanust paboThl ¢ HaMsATHIO: K3II, HPEIABBIOOPKA, JIOKalnbHOCTh. Bekrtopuszanus (SIMD).
OnTumu3zanus BeTBICHUN U IUKI0B. MUHUMU3a1Msl HAKJIaIHBIX PACcX0/10B Ha BHI30BBI (DYHKIIHM.

Ne 5. MHOronoTo4HOCTh M ACHHXPOHHOCTH

Pa3paboTka MHOromoTOYHOr0o M ACHMHXPOHHOrO Koja. ONTUMHU3ALUS HCIOJIb30BAHUS PECYPCOB
nporeccopa. MuHMMH3anKs OJOKMPOBOK M HAKIIQJHBIX PACX0/10B HA CHHXPOHHU3AIMIO.

Ne 6. CpaBHMTEJIbHBIN aHAJM3 U OLleHKA 3(PPeKTUBHOCTH

CpaBHMTENbHBIM aHanu3 3((EeKTUBHOCTH pa3iNyuHbIX peanu3anuil. O60CHOBaHUE BBIOOPA PELICHUS
Ha OCHOBE MeTpUK. BinsHuMe omnepanMoHHOM CHUCTEMBI Ha MPOU3BOJIUTENBHOCTh. (cOOEHHOCTH
ontumuszanuu s Astra Linux.

Ne 7. [IpakTHka ONTHMHU3AIUM B MHAYCTPUH

OnTtumuzanusi BBICOKOHArpy:KeHHBIX cucteM. OOpabGoTka 5oro, pabora ¢ 0Oa3aMu JaHHBIX,
Kpunrorpaduueckue omnepanuu, o0padoTka MEIUAKOHTEHTa, 3aJaud MalIMHHOTO OOy4eHHUs Ha TPaHUYHBIX
ycrpoiictBax. OtkpsiThie 6eHumapku (SPEC, TPC).

4.3 JlaGopaTopHblie padoThbI

Ne JIP Ne HaunmenoBaHue 1a00paToOpHBIX paboT Kou-so
pasznena 4acoB

1 1 [TpodunupoBanue mporpaMMHOTo 00ecIiedeH sl C CII0JIb30BaHUEM 4
perf u Valgrind

2 2 AHanmm3 acceMOJIEpHOTO KOa, TEHEPUPYEMOTO KOMITHIIATOPOM 4

3 3 AnropuTMHuyecKast ONTUMHU3AIUS: BBIOOP CTPYKTYp JaHHBIX U 4
QITOPUTMOB

4 4 Ontumuzanus paboTsl ¢ mamsThi0 U BekTopu3zaius (SIMD) 4




No JIP Ne HanmenoBanue nabopaTopHbIx paboT Kon-s0
pasnena 4acoB
5 4 OnruMusanus BETBICHUN U IIUKIIOB 4
6 5 Pa3paboTka MHOTOIIOTOYHOTO KOJIa C MUHUMHU3AIMEH OJIOKMPOBOK 4
7 6 CpaBHHTENBHBIN aHAIN3 YPPEKTUBHOCTH peaTH3aui 4
8 7 OnrtuMu3anys peaTbHOr0 MPOrpaMMHOTO0 KOMIIOHEHTA 6
Hroro: 34

4.4 KypcoBoii npoexT (7 cemecTp)

[TpumepHBIE TEMBI KypCOBOT'O IIPOEKTA!

1. OnTumu3anus anroputMa 00padOTKH JIOTOB /ISl BBICOKOHATPYKEHHOW CUCTEMBI.
2. Yckopenue o0paboTKu BeO-3apoCcOB B KOPIOPATUBHOM MPHIIOKEHUU.

3. CHmxenue noTpedaeHus NaMsIT! Ipu padboTe ¢ OONBIINMH JaHHBIMU.

4. OntuMu3anus ajaropuTMa CKaTtus JaHHBIX JIJ1s padoThl B pEaJIbHOM BPEMEHHU.

5. Bexropuzanus kpunrorpaduaeckux ornepaiuii ¢ ucroib3zoBanueM SIMD.

6. OnTuMHU3aIUs MHOTOTIOTOYHOM 00pabOTKHU MEAHMAKOHTEHTA.

7. OnTuMu3anys 3a1a4 MallIMHHOTO O0y4YeHUS Ha TPAHUYHBIX YCTPOUCTBAX.

8. Ontummzarus cucreMHoro I1O mis paboTsl B 3amuimnéHHoN cpeae Astra Linux.
9. [IpodunupoBanre U ONTUMHU3AIUSA OMOINOTEKU ISl pabOThI ¢ Oa3aMU JTaHHBIX.
10. OnrruMm3aIys KoJia C HCIOJIb30BAaHHEM PO HIUPYIONICH ONTUMHU3AINN KOMITHIIATOPA.

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHue TUCIUIIIMHBI
5.1 OcHoBHas IuTepaTypa

1. Axo, A. Komnunsarops! [TekcT] : mpUHIUIBI, TEXHOJIOTHMH, UHCTPYMEHTHI: Tep. ¢ aHri. / A. Axo,
P. Cern, /Ix. Ynapman. - M. : Banesimc, 2003. - 768 c. : wir. - bubmumorp.: ¢. 742-767. - ISBN 5-8459-0189-8.

2. IlpakTukyM 1o MeToJaM mapaienbHbIX BbeluMciaeHud [Teker] : yue6. s By3oB / A. B.
Crapuenko [u 1p.]; mox pen. A. B. Crapuenxo ; Tomc. roc. yH-T. - M. : U31-B0 Mock. yH-Ta, 2010. - 200 c. :
ui. - (CynepkomnbroTepHoe obpa3zoBanue / CynepkoMnbioTep. KOHCOpLUYM YH-TOB Poccun). - bubnuorp.:
c. 194-195. - ISBN 978-5-211-05976-4.

5.2 JlonosiHMTEIbHAS JIMTEPATYpPa

1. ®unorenoB, K. I'. Ucnonws3zoBanue sizpika AccemOnepa [Tekct] : yueb6. mocoome / K. T.
®dunoreHoB. - M. : ['opsyast nunus-Tenekom, 2004. - 438 c. : uin. - (YuebHoe nocobue st By30oB) - ISBN 5-
93517-118-X.

2. Konona, E. A. Anroputmsl u nporpammsl. S3sik C++ [Teker] : yuebHOe mocoOue Asis CTyIeHTOB,
oOyuaromuxcs 1o HampasieHuto "[lpuknagnas madopmatuka" / E. A. Konosa, I'. A. Tlomnak.- 3-e w3z,
crep. - Cankr-IlerepOypr : Jlanb, 2018. - 384 c. : . - (YueOHuku ans By3oB. CrienuaibHas JIUTepaTypa). -
bubmmorp.: c. 382. - ISBN 978-5-8114-2020-9.

3. Bupt, H. Pa3pabotka onepanmonHoii cuctemsl u kommuisitopa. [Ipoekt O6epon = Tne Design of
an Operating System and Compiler. Project Oberon [Tekct] / H. Bupr, YO. I'yrkuext; niep. ¢ anria. E. B.
Bbopucoga, JI. H. Yepnsiesa. - M. : JIMK Ilpecc, 2012. - 560 c. - [Tapan. TUT. 1. auri. - bubauorp. B KoHIe
ri. - ISBN 978-5-94074-672-0.

5.3 llepuoanyeckue U31aHUA

1. IIporpammupoBanue (MIIM wmm. M.B. Kemmprma PAH): xypuan. - MockBa: W31aTelnbCTBO
«Hayka».

2. BecTHUK KOMIIBIOTEPHBIX U HH(DOPMAITMOHHBIX TEXHOJOTHM: )KypHaJl. - MockBa: N[ «CriekTp».

3. MadopMaimoHHbIe TEXHOJIOTHH: )XypHAJ. - MockBa: ATeHTCTBO «PocmeuaTsy.



5.4 UnTepHeT-pecypcesbl

—www.elibrary.ru - Hayunas snexTponHast oubimoreka. XKypHaibl, KHUTH, TATCHTBI;
— SCOPUS [DnekrponHbIii pecypc]: pedepaTtuBHas 0a3a manHblx / komnanus Elsevier. — Pexxum
nocryma: https://www.scopus.com/, B jokansHOi cetu OI'Y.

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHbIE
CIPaBOYHbIE CHCTEMBI

1. Onepamnmmonnas cuctema PEJ] OC.

2. IMaket oducHbIx npunoxenuit «MoitOduc ObpazoBaHHe».

3. YHuBepcuterckas miatdopma dJIEKTpOHHOTO 00ydeHus «nekTpoHHble Kypchl OI'Y B cucteme
obyuenus Moodle» (http://moodle.osu.ru).

4. Jlns paboTel ¢ pecypcamu MuTepHeT - BeO-Opaysep Sumekc https://yandex.ru/.

5. TAPAHT IInardopma F1 [DnexTponHsIii pecypc]: cipaBoyHO-TIpaBoBast cucrema. / PazpaboTunk
OOO HIIIT «'APAHT-Cepruc», 119992, Mocksa, BopobseBbl ropel, MI'Y, [1990-2026]. — Pexum
nocryma B cetu OI'Y http://garant.net.osu.ru

6. ABTOMaTH3MpOBAaHHAs WHTEpPAaKTHBHas cuctema cereBoro TtectupoBanuss - AHWCCT
(3apeructpupoana B POCITATEHT, CBuuerenscTBOo 0 rocyaapCTBEHHOM perucTpanuu nporpammbl s
OBM Ne2011610456, mpaBoobnagarens — OpeHOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET), PEKUM JOCTYIIa
- http://aist.osu.ru.

7. HabGop cBOOOIHBIX KOMITMJIATOPOB IS pasiMyHBIX s3bIKOB mporpammupoBanus GCC (GNU
Compiler Collection).

8. Huctpymentsl mupodunupoBanusi: perf, Intel VTune Amplifier, AMD uProf, Valgrind
(Cachegrind, Callgrind).

9. BecriaTHble HHCTPYMEHTHI /ISl HAITUCAHUS M PEIaKTHPOBAaHUs KOMIbIOTepHOro Koaa — VS Code,
Eclipse.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayTUTOPUH IS IPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIa, CEMUHAPCKOT0 TUIA, KYpCOBOTO
MPOEKTUPOBAHHUS, ISl IPOBEJCHUS I'PYNIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTAllUH, TEKYIIErO0 KOHTPOJIA U
IIPOMEKYTOUYHOM aTTECTALUU.

AyIuTOpUH OCHAILEHBI KOMIUIEKTaMH YYEeHUUYECKON MeOel, TEXHUUECKUMH CPEeICTBaMU O0yUYeHMS,
CITy>KalllUMU JJIsl IPECTaBIeHNs yueOHOU nH(pOopMaluu O0JIbIION ayAUTOPHH.

Jlns mpoBenieHust 1a00paTOPHBIX 3aHATHH NCIOIB3YETCs] KOMIIBIOTEPHBIN KJIacc, OCHAIlEHHBIMI:

— TEPCOHAIBHBIMI KOMIIBIOTEPAMH C TIPOIIECCOPAMH apXUTEKTYPHI X86-64;

- omnepanuonnoi cuctemoit PEJ] OC, Linux (Astra Linux, Ubuntu);

- xommunstopamu GCC;

- uHCcTpyMeHTamu npodmimpoBanus: perf, Intel VTune Amplifier, Valgrind;

— noctynoM Kk cetu «MHTepHET»;

— MPOEKIUOHHBIM 000PYIOBaHUEM I JEMOHCTPALUU YIeOHBIX MaTEepUAIOB.

[Tomerenune st caMOCTOSTENHHOM PAOOTHI OOYYAIOMIMXCS OCHAIIEHO KOMIBIOTEPHON TEXHUKOH,
MOJKIIOYeHHOW K ceTn «VHTepHeT», M o00ecleyeHueM JI0CTyla B AIIEKTPOHHYIO WH(POPMAIMOHHO-
oOpasoBarenpHyto cpeay OI'Y.


http://moodle.osu.ru/

