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COCTaBJICHa B COOTBETCTBUU C yUeOHBIMHU IUTAHAMH IO TporpamMme OakajaBpuara
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HavanpHuk ynpaBieHus
o0pa3oBaTeIbHOM IeATeTbHOCTH N.B. I'puropenko




1. OFBEM JUCHHUIIJIMNHBI
Bcero: 4 3aueTHBIX ¢AMHMIIBI Tpy0eMKOCTH (144 akameMHUYecKuX yaca)

Ounas popma o0yueHust

Bun yaeOHO# paboThI Ha Bcro uc- Cemectp
HUTUTUHY 6
AyauTopHbIe 3aHATUS (KOHTAKTHAs padoTa c npenojaaBare-
JieM), BCero 4acoB 48 48
B TOM 4HcJIe:
Jlexnun 16 16
JlaboparopHbie pabOTHI 32 32
[IpakTuueckne - -
CamocrosiTeibHas padoTa, Bcero 4acoB 9% 96
B TOM 4YHcJIe:
[TonroroBka K 3aueTy 18 18
ITonroroBKa KOHTPOJIBHOM pabOThI 18 18
Jpyrue BUJbI CAMOCTOSTENILHONW PabOTHI 60 60
(caMOCTOSATENBHOE U3YUEHHE TEM (Pa3esioB) TUCIUILIMHDI)
Buja npoMexyTOYHOI aTTeCTALIMH JK3aMeH JK3aMeH
O01mas Tpy10eMKOCTb JMCHUIIIMHBI M TPY10€MKOCTD 110 ce- 144 144
MecTpaM, 4acoB
3aounas ¢gopma o0yueHust
o Ha Bcro guc-

Bun yuebHoit paboTbl — Cemectp 7
AyIHMTOpHBIE 3aHATHS (KOHTAKTHasA padoTa ¢ mpenoaasare-
JieM), BCEro 4acoB 10 10
B TOM 4YHcJIe:
Jlexnnu 4 4
JlaGopaTopHble paboThI 6 6
IIpakTHueckue - -
CamocrosiTeibHas paboTa, Bcero 4acos 134 134
B TOM 4YHcJIe:
ITonroroBKa KOHTPOIBHOM pabOThI 18 18
KypcoBast pabora (mpoekr) - -
[ToaroToBka K 3auery 18 18
Jpyrue BUbI CAMOCTOSITENILHONU PabOTHI 98 98
(caMoCTOSATENBHOE U3YUYEHHE TEM (Pa3/IesIOB) TUCIUTUIMHBI)
Buja npoMexyTOYHOM aTTeCTAlNU IK3aMeH IK3aMeH
O01mas Tpy10eMKOCTb JHCHUILIMHBI M TPYI0EMKOCTD 110 ce- 144 144
MecTpaM, 4acoB




2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OBPA30OBATEJIBHOM TPOT'PAMMBbBI

JuctumnuHa «[lapannenbHoe mporpaMMUPOBaHNE» OTHOCHTCA K OJOKy 1
qacTd (HopMHUPYEeMOl YJaCTHHKaAMHU 0Opa30BaTEIbHBIX OTHOIICHUH, MUCIUIUIMHA
mMonyns «lIpOMBINIIICHHBIE TEXHOJOTUU pPa3padOTKH W COMPOBOXKACHHUS TIPO-
TPaMMHOTO 00ECTICUCHUSD).

W3ydyenne AUCUMILTHHBI Oa3UpyeTcs Ha pe3ynbTaTtax o0ydeHwus, chopMUpo-
BaHHBIX MPU U3YUYCHUU CIICTYIOMINX TUCHUTUIINH:

- OnepaimoHHbIE CUCTEMBI;

- OCHOBBI ITPOTPaMMHUPOBAHUS;

- OOBEKTHO-OPUEHTHUPOBAHHOE MTPOTPAMMHUPOBAHKE.

Pe3ynbratel 00y4ueHUs MO AUCHUIUIMHE HEOOXOTUMBI JJIi OCBOCHHSI TUCITH-
IUIMH «APXUTEKTypa MPOTPAMMHBIX CHUCTEM», «TE€XHOJOrMU MPOEKTUPOBAHUS
MPOrpaMMHBIX CUCTEM», «PacrmpeneneHHble BBIYUCIUTEIBHBIE CHUCTEMbD» U BbI-
MOJIHEHUSI BHIMTYCKHON KBATM(PUKAIIMOHHOMN pabOTHI.

TpeOGoBaHus K BXOJHBIM 3HAHUSIM, YMEHUSIM, HABBIKAM U KOMITETCHIIUSIM:

- OCBOGHHUE CJENYIOUIMX KOMIIETEHLUUH Ha YPOBHE HE HUXKE IOPOTOBOIO:
OIIK-2 (crmocoOHOCTh HCIOJB30BaTh COBpEMEHHbBIC MH()OPMAIMOHHBIC TEXHOJIO-
MU U TPOTpaMMHBIE CPEJCTBA, B TOM YUCIJIE OTEUYECTBEHHOIO IMPOU3BOJCTBA, IIPH
pemeHnn 3a1a4 npodeccuoHansHou nestenpHocT), OITK-6 (cmoco6HOCTE pa3pa-
0aTbIBaTh AJITOPUTMBI U MPOTPAMMEI, TPUTOIHBIE AJI MPAKTUYECKOTO MCIOJIB30-
BaHWsI, IPUMCHSATh OCHOBBI MH(OPMATHKU U TIPOTPAMMHPOBAHUS K TIPOSKTHUPOBA-
HUIO0, KOHCTPYUPOBAHUIO ¥ TECTHPOBAHUIO IPOTPAMMHBIX TIPOCKTOB).

3. INTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUSA

[{enbro n3ydyeHus: AMcUUILINHBI «llapaniensHoe mporpaMMUpPOBAHUEY SIB-
JII€TC OCBOCHUE METOJI0B, MHCTPYMEHTApHUs U MOAX0JI0B, UCIIOJIb3YEMbIX B Ia-
palIEIbHOM NPOTPAMMHUPOBAHUMU.

3agayaMy JUCUUIUINHBI SIBJISTFOTCS

- U3YYEHHE TNPUHLMIIOB U TEXHOJOTMU MAPALICIIBHOTO IPOrPaMMHUPOBA-
HUS,

- IPUMEHEHNE HA MPAKTUKE METOJIOB W CPEACTB pEAIM3AMU MHOTOIOTOY-
HBIX BBIYMCIICHUI U CITOCOOOB WX CHHXPOHU3AIIUU.

Kommnerenmmu, popmupyembie B pe3ysibTaTe OCBOSHUS JUCITUTUTHHBL:

- BJIQJICHUC HaBBIKAMHU HWCIIOJIb30BAHMS OIEPAIIMOHHBIX CHCTEM, CETEBBIX
TEXHOJIOTHH, CUCTEM yrpaBiieHus 0a3amu gaHHbIx (I1K-6);

- CIIOCOOHOCTb OCYIIECTBIIATh Pa3padOTKy, OTJIAJKY, IPOBEPKY pabOTOCIO-
COOHOCTH, OIIEHKY CJIOKHOCTH MPOTPaMMHOTO OOeCreUeHHsI U pe(aKTOPUHT MPO-
rpammuoro kojaa (ITK-7);

- CIOCOOHOCTh MPOBOJUTH YCTAHOBKY, HACTPOMKY U ONTUMHU3ALMIO (YHK-
IIUOHUPOBAHHMS MPUKIIATHOTO MporpammHoro odecriedenus ([TK-11).



NHpukatopsl ¥ JECKPUOTOPHl YacTU COOTBETCTBYIONICH KOMIIETEHIINH,
dbopmupyemoil B mpoliecce u3ydeHus: aucumiuiniabl «IlapamiensHoe nmporpaMmMu-
POBaHKEY, OLIEHUBAIOTCS IPU MOMOILNA OLEHOYHBIX CPEICTB.

Ilnanupyemble pe3yabTaThl 00YUYEHHUSI M0 TUCITHTIJIMHE
«IlapanyenbHOE MPOrPaMMHUPOBAHHEY,
HHAUKATOPHI 1ocTH:KeHus1 komneTennuii ITK-6, ITK-7, IK-11
nepevyeHb OLEHOYHBIX CPEICTB

Ne Kon wunnu- | HaumenoBanue Kon nmmanu- | [Imanupyemsie pe- | HaumenoBanue
I/ | Katropa [10- | MHAMKATOpa JO- | pyeMOro pe- | 3ylbTaThl  00y4e- | OIEHOYHBIX
CTIDKEHUS CTHDKCHHS KOMITE- | 3yJIbTaTa HUS CpeICTB
KOMIIETEH- | TEHIUU o0ydeHus
187051
1 N-1nks 3uate: cnocobsl | 3 (M-1nks) | 3Haer: cnoco0ObI | OTuersl MO J1a-
MOCTPOCHUST MHO- MOCTPOCHUST MHO- | OOpaTOPHBIM
TOIIOTOYHBIX BBI- TOMOTOYHBIX  BBI- | paboTam
YHUCIICHUM YHUCIICHUH
2 NJ-2nx.6 VYmerb:  ucnons- | Y(U-2nk6) | YMmeer: wucmons3o- | OTueTsl 1Mo Ja-
30BaTh (PyHKIHH BaTh (QYHKUUHU - | OOpaTOPHBIM
sqpa olepauoH- pa oIepanruoHHBIX | paboTam
Heix cuctem Win- cucrem Windows u | Borpockr k 3k-
dows u Linux mis Linux mis mHOrO- | 3aMeHy
MHOTOITOTOYHBIX IMOTOYHBIX BBIYHC-
BBIUMCIIEHUH M UX JIECHUM U UX CHH-
CUHXPOHH3AIIH XPOHU3AIUU
3 NJ1-3nk-6 Bnanmers: cmoco- | BAU-3nks) | Baameer:  cmoco- | OtueTsl mo na-
Oamu peanu3anuu O0amu peanuzanuu | OOpaTOPHBIM
MHOTOIIOTOYHOU MHOTOIIOTOYHOU pabotam
MOJEIH  BBIYHC- MOJICJH BBIYHCIIE-
JICHUH HUM
4 N-1nk.7 3uath: ocobenno- | 3 (M-1nk.7) | 3Haer: ocobenHo- | OTYETH 1O Jja-
CTH TEXHOJIOTHH H CTH TEXHOJIOTMH M | OOpaTOPHBIM
CTaH/JapTOB  Ia- CTaH/JIapTOB Tapaj- | paboram
palJIeNIbHOTO JIEJTLHOTO npo-
POrPaMMHUPOBa- IrpaMMHUPOBAHUS
HUS
5 NJ1-2nk.7 VYMmetrs: monb3o- | Y(U-2nk7) | YMmeer: moab30- | OTuersl IO Ja-
BaTbCs (yHKUUSA- BaTbCsl (PyHKUIUAMU | OOpaTOPHBIM
MH CHHXPOHHU3a- CUHXPOHM3AINH pabotam
TN BBIYHCIICHUH, BEIUHCIIEHUH, Bomnpocer k 3k-
BCTOPEHHBIMH B BCTOPEHHBIMH B | 3aMEHY
SI3BIKK  TTPOTPAM- S3BIKK  TIPOTpaM-
MUPOBaHUS MUPOBaHUS
6 N /I-3rk-7 Bramets: cmoco- | BAUJ-3nk.7) | Baameer:  cmoco- | Otuersl mo Ja-
Oamu OTJIAIKHA Oamu OTNAJKU | OOPATOPHBIM
MHOTOIIOTOYHBIX MHOTOITOTOYHBIX pabotam
IPUIOKEHUN IIPUJIOKEHUN
7 N-1nk-11 3uath: ocobeHno- | 3 (M-1nk-11) | 3Haer: ocobenHo- | OTYETHI 1O Jja-
CTU TEXHOJIOTUH U CTH TEXHOJOTWH U | 60paTOPHBIM




CTaHJApTOB  Ia- CTaHJApTOB Tapai- | paboram
paJLICIIEHOTO JIEJILHOTO npo-
IIporpaMMHupOBa- IrPaMMHUPOBAHUS
HUSA
8 N-2nx-11 Ymers:  npume- | Y(UI-2nx-11) | Ymeer: npumensats | OTYeThl 1O Jjia-
HATh METO/IbI METOJIbI CHHXPOHH- | 00paTOPHBIM
CHHXPOHM3AIUU 3aIM BBIYMCICHUN | paboTam
BBIYHCIICHUH
9 NI-3nk-11 Bianers: uH- | BAU-3nk-11) | Baameer: wunctpy- | OTueThl 10O Jja-
CTPYMEHTAJIbHBI- MEHTaIbHBIMU O0opaTopHBIM
MM  SA3BIKOBBIMH SI3BIKOBBIMHU ~ Cpejl- | paboTam
CpeICTBAaMHU  TMa- CcTBaMU napan- | Bonpocsl k 3k-
paIeILHOTO JIEJIHOTO po- | 3aMEeHy
IPOrpaMMHUPOBA- rpaMMHUPOBAHUS
HUSA
4. COAEP KAHHUE /INCHHUIIIMHBI
4.1. YueOHO-TeMaTH4YeCKHil IJIaH
Ounas ¢popma o0yuenus
KoanuyecTBO 4acoB
Homep KOHTAKTHOMH padoThl ¢ mMpenojaaBaTejieM
HaumenoBanme pa3aeJa,
PyOex | pasnmena, JlaGopa-
TeMBbI TEMbI Jlekuuu Hparru. TOpPHBIE
3aHATHS
padoThI
Opranuzanys BEIYUCICHHH B
1 MHOTONPOIIECCOPHBIX CUCTE- 2 - -
Max
2 Mauoronorounas moxeiis OC 2 4
PyGex 1 3 CuHXpoHu3anus B napasuieib- 5 i 12
HBIX BBIYMCIIEHUSIX
4 3anava obenaromux Qrmoco- 1 i )
¢os
Py0exHbIit kKoHTposb Ne 1 1 - -
5 Cranmapt OpenMP 2 - 8
6 Cranpapt MPI 2 8
7 [Tpon3BOIUTENBHOCTD, OTIIAKA 5 i i
PyGex 2 NapaJJIEIIbHBIX APXUTEKTYP
8 [TepcrieKTUBBI pa3BUTHS Ma- 1 i )
paJICITBHBIX APXUTEKTYP
Py0exHbIil KoHTpoIb Ne 2 - -
Bcero: 16 - 32




3aouHas popma 00y4eHus

KoanyecTBO YacoB
Homep KOHTAKTHOM padoThl ¢ npenoxaBareaeM
HaumenoBanme pa3jaeJa,
pa3aeda, Jladopa-
TE€MbI IIpakTHy.
TEeMBbI Jeknun TOPHBbIE pa-
3aHATHA
00THI
1 Opranu3anus BBIYUCICHUH B MHOTOIIPO- 1
1IECCOPHBIX CUCTEMAX
2 Mpmuoromnorounast moaens OC - - -
3 CI/IHXPOHI/BALII/I}I B ITAPAJUJIEJIBHBIX BbI- 2 ) 2
YHCJIEHIX
4 3AZIAUA OBEJJAIOIINX OWIOCODOB - - -
5 Cranmapt OpenMP 0.5 - 2
6 Crangapt MPI 0.5 - 2
Bcero: 4 - 6

4.2. ConepskaHue JIEKIIMOHHBIX 3aHATHI

Tema 1. 0pz¢mu3auuﬂ 6bIYUC/ICHUIL 8 MHOCONPOUECCOPHBIX cucmemax
BBGI[GHI/IC. HCJII/I " 3aJa4 HU3YUCHHUA IUCHUILIINHBI. Tpe6OBaHHH 10 HU3YYCHHUIO

nucuuruinHbl. Kimaccudukanus napaniebHbIX BBIUUCIUTEIBHBIX CUCTEM. Xapak-
TEPUCTUKUA MHOTOIIPOIIECCOPHBIX cucTeM. 3akoH Amaaina. Onenka 3ppekTuBHOCTH
napajuieNIbHbIX BhIUMCIEHUM. TexHuueckas peanu3aius MHOTOMPOIIECCOPHBIX CH-
cteM. Cxembl pa3pabOTKH NapaijieIbHbIX METOJIOB.

Tema 2. Muozonomounan mooenps OC
ITponeccel, motoku, HutH. CTpykTypa motoka. Cocrosaue. [lorokum POSIX.
Co3nanue, KOHTPOJIb U 3aBEPIICHHE NMOTOKOB B MapajuieabHOM nporpamme. [lepe-
nada nmapametpos. [Ipuopuretsl. JlokanbHOE XpaHnunuiie notoka. [y moTokos.

Tema 3. Cunxponusayus é napaineabHbviX 6bI4UCICHUAX
QOyHKIMM CUHXPOHW3AUWU BBIYMCIEHUN. bioxkupoBku. Kputnueckue cek-
1, ceMadopbl, MBIOTEKCHI, 0apbepbl, MOHUTOPHI.

Tema 4. 3aoaua ooeoarougux unocoghos
CunXpoHH3AIMs MPOIECCOB B 3aaade oOemaromux (uirocodoB JeHKCTphI.
AnroputM pemnieHus 3aaaun. [Ipumep perneHus 3amaqu.

Tema 5. Cmanoapm OpenMP
[Tonsitue Fork-Join napamnenusma. HupexktuBbl U ¢pyHkuuu. [lapannens-
Hble W MocjeAoBareNbHble oOnactu. Monens naHHbiX. Pacnpenenenue paOoOTHI.
Cunxponuzanus. bapeep. Kputuueckue cekmuu. ['onka maHHbIX. JMpexThBa
atomic. 3amku (locks). CornacoBaHHbBIN 00pa3 MaMsITH.

Tema 6. Cmanoapm MPI
Crpyxkrypa nporpammbl MPI. [Tepenaua cooOiiennit Mexay 1ByMsl Ipoliec-
camu. OCHOBHbBIE THIIBI OTI€paIil epeaayu nanHbix. HeOmokupyromnmii oOMeH.
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bnoxupytonuii oomen. ba3ossle THNBI 1aHHBIX. [10B30BaTENBCKUE TUITBI TAHHBIX.
KomnexktuBHble onepanuu. KOMMyHUKAaTOPBI.

Tema 7. Ilpou3eooumensvHocms, 0miaoKa napanienbHblX apXumeKmyp

Onenka 3QpQeKTUBHOCTH TapauIeIbHBIX MPHIOKEHUNH. OnTUMH3aIUs Hc-
MOJIb30BaHUsl Oapbepa. YTIpaBlieHUE KOIMYECTBOM M Pa3MEPOM KPUTHUECKHX 00-
jacTeil. YcTrpaHeHue napajulelibHbIX 00JlacTeld BO BHYTPEHHUX LHKIaX. JIokaib-
HBIE TIEPEMEHHBIC IPOTUB PaA3ICISIEMbIX.

Tema 8. Ilepcnekmueol pazeumusn napanienbHblX apXumeKmyp
Apxurekrypa 'PUJI. CynepkomnbtoTepsl. ToTanbHbI KOMIIBIOTHHT.

4.3. JlabopaTopHbIe 3aHATHS

HaumenoBanme Hopmarus Bpemenu, yac.
Homep HaumenoBanue N
JabopaTopHoii
pasaedia, pasaeia, ABOTLI Ounasn 3aouHas
TeMbl TeMblI P dopma (popma
o0y4yeHust o0yueHust
MHoromnoto4yHas Mo-
2 VYrpaBnenue noTokamu 4 -
neab OC
3anaya obenarmux 4 9
¢dunocodon
CunxpoHu3auus B na-
3anava nucaTtenu-
3 paJUICTBHBIX BBIYHCIIC- 4 -
YUTATENN
HUSAX
3anava npou3BOAUTE- 4
JU-TIOTPEOUTENH
Brruncnenue uucna In 4 2
) Crangapt OpenMP CoptupoBka 31eMeH- 4
TOB MacCHBa
Beruncnenue uncna In 4 2
6 Cranpgapt MPI BekropHo-MaTpu4Hoe 4
TIEPEMHOKCHHUE
Bcero: 32 6

4.4. KonTposabHas padora (1151 04HOM 1 3204HO (popM 00yUeHNs1)

KoHTponbHast paboTa MOCBSIIEHA PENICHUIO THIOBOW 3aJa4d MOCTPOCHHUS
MHOTOMIOTOYHOTO TMPHUJIOKEHUSI ¢ CUHXPOHU3ALMEN MO MHAWBUIYAIbHBIM HUCXOJ-
HBIM JIaHHBIM COTJIACHO METOJUYECKUM PEKOMEHIAINSAM, YKa3aHHBIM B paszee 8.

IIpuMepsbI TeMaTHKH PadoOT
1. 3aoaua o kannubanax. IlneMs w3 n AUKapeil ecT BMeCTe U3 GOJIBIIOTO

ropuIika, KOTOpPbIi BMEIIAET M KYCKOB TYLIEHOro MuccuoHepa. Koraa nukape xo-
4yeT 00e/1aTh, OH €CT U3 FOpIIKa OJUH KYCOK, €CJIM TOJBKO TOPLIOK HE MyCT, HHAYE




IuKapb OyIWUT TOBapa M JKIET, MOKa TOT HE HamoJHUT ropiok. IloBap, cBapus
oben, 3aceimaer. Co3l1aTh MHOTONOTOYHOE MPUIIOKEHHUE, MOAEIUpyrolee oden
nukapeil. [Ipu periennu 3agaun 1moyib30BaTbes cemadopamu.

2. 3a0aua o 6orimynax. N GONTYHOB MMEIOT TeIe(OHBI, KIYT 3BOHKOB U
3BOHAT APYT APYry, 4ToObl mobecenoBath. Ecnu Tenedon 3ausat, OontyH Oyner
3BOHUTB, NOKa €My KTO-HUOYIb He oTBeTHUT. [loOecenoBaB, OONTYH HE YHUMAETCS
Y WIN JKJET 3BOHKA WIM 3BOHUT Ha Apyro Homep. Co3aaTe MHOTONIOTOYHOE IIPU-
JIOXKEHUE, MOJENUpYIOlee MoBeAeHUE 00NTYyHOB. [l penienust 3ajaud UCOb30-
BaTb MBIOTEKCBHI.

3. 3a0aua o uumamenax u nucamenax («NOOMEEPIHCOEHHOE UMEHUE)).
ba3y maHHBIX pa3JesnsaroT JBa TUIIA IPOLECCOB — YATATENIU U UcaTesd. Yurarenu
BBIMOJIHAIOT TPaH3aKLUMHU, KOTOPbIE MPOCMATPUBAIOT 3alIUCH 0a3bl IaHHBIX, TPaH-
3aKIUU TUCAaTeNe U MPOCMATPUBAIOT M U3MEHSIOT 3anucu. IIpennonaraercs, 4To
B Havyasie bJ[ HaxoIuTCs B HEMPOTUBOPEUMBOM COCTOSIHUM (HANpUMEp, €CIIA Kax-
JIBI DJIIEMEHT — YHKCJI0, TO OHU Bce OTcOopTUpoBaHbl). Kaxknas otnenpHas TpaH-
3aKIus nepeBoauT b/[ U3 0JHOro0 HEMPOTUBOPEUUBOIO COCTOSIHUS B Apyroe. Tpan-
3aKIUU BBIMOJHSIOTCSA B PEKUME «IOATBEPKIECHHOTO YTEHHs», TO €CTh MPOLecC-
IACATENIb HE MOXKET MOJYYUTh 10CTyll K b/[ B TOM citydae, eciu ee 3aHsu1 Ipyrou
npouecc-nucarens win npouecc-uyutarenb. K b/ Moxker oOpaTuThCcsi OJHOBpE-
MEHHO CKOJIBKO YrOJHO IpoleccoB-uutateneil. Ilponecc unrarens mnomydaer 1o-
ctyn k BJl, naxe ecnm ee 3aHsn nporecc-nucarens. Co3aare MHOTOIIOTOYHOE
IPWIOKEHUE C NOTOKAMHU-IIMCATENIMM M NOTOKaMH-uuTaTelnsiMu. Peanu3oBathb
pelieHre, CIoab3ys ceMadophl, U HE UCTIO0JIb3Ys OJIOKUPOBKU UYTCHUS-3AMUCH.

5. METOINYECKHE YKA3AHUA JIAA OBYUYAIOIIIUXCA
ITO OCBOEHUMIO N CHUITJIMHBI

[Ipy npociaymmBaHUM JEKIHMA PEKOMEHIYETCs B KOHCIEKTE OTMEYATh BCE
Ba)KHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPsI€T BHUMAHKE MPENOAABATENb, B YaCTHOCTH
T€, KOTOpBIE HAIIPaBJIEHbl HA KAYECTBEHHOE BBIMOJIHEHUE COOTBETCTBYIOLIEH J1abo-
paTopHOil pabOTHI.

[IpenonaBaresieM 3aIyIaHUPOBAHO MCIIOJIB30BAHUE MPU YTEHUM JIEKIIMHA TEX-
HoJIOTMM y4yeOHOM nuckyccuu. [loaTomy pexomenayercs GUKCHUpOBATH sl ce0st
WHTEPECHbIE MOMEHTHI C LIEJIbI0 UX aKTUBHOTO OOCYXACHHS Ha IUCKYCCHH B KOHIIE
JICKLIHH.

3aJ10roM Ka4yeCTBEHHOT'O BBHITIOJIHEHUS J1a0OPAaTOPHBIX PabOT SIBJISIETCS ca-
MOCTOSITE€JIbHAsE TOJTOTOBKA K HUM HAaKaHyHE IMyTeM MOBTOPEHUS MaTepHaJIOB
Jexuuii. PexkoMenyercst moAroTOBUTh BOMPOCHI IO HESICHBIM MOMEHTaM U 00Cy-
JIUTH WX C TIPENoiaBaTesieM B Hauaje JIabopaTopHOU pabOTHI.

[IpenogaBaTeneM 3aluIaHUPOBAHO MPUMEHEHHE Ha JTAOOPATOPHBIX 3aHATHUSIIX
TEXHOJIOTUH Pa3BUBAIOIIECHCS KOONEPALUH, KOJUIEKTUBHOIO B3aUMOJCHUCTBHUSI, pa3-
O0opa KOHKpeTHbIX curyairuil. [loaToMy mpuBETCTBYeTCSI TpYNIOBOH METOJ BBI-
MOJTHEHUS 1a00paTOPHBIX PpabOT U 3alIUTHI OTYETOB, @ TAKKE B3aUMOOIIEHKA U 00-
CYXJICHHE Pe3yJbTaTOB BBITIOJHEHUS JIA0OPATOPHBIX paboT.



JIJIst TEKyIIeTo KOHTPOJIS YCIIeBAEMOCTH IO OYHOU (popme 00ydeHus mperio-
JlaBaTesieM MCIOJb3yeTcs OaNTIbHO-PEUTUHIOBasE CUCTEMa KOHTPOJIS M OIECHKU
aKaJeMUYECKOM aKTUBHOCTU. [103TOMY HACTOATENEHO PEKOMEHIYETCS TIIATEILHO
npopabaThiBaTh MaTepUall AUCHUILIMHBI IPU CAaMOCTOATENbHON padoTe, y4acTBoO-
BaThb BO BceX (popmax oOCYX IEHUS M B3aUMOJACHCTBUS, KaK Ha JICKIUAX, TaK U HA
7a00paTOPHBIX 3aHATUAX B LEJSAX JIYYIIErO OCBOCHHS MaTepuaia U IMOJTyYeHUs
BBICOKOM OLIEHKH M0 PE3yJIbTaTaM OCBOCHHUS TUCIUTIIIUHBI.

BrimonHnenne camMocToaTenbHOW paboThl MOJpa3yMeBaeT CaMOCTOSATEIBHOE
W3YYCHUE Pa3AesiOB AUCITUIUIHHBI, TIOJITOTOBKY K JJAOOPATOPHBIM 3aHATHSIM, K PY-
OCXKHBIM KOHTPOJISIM (11 00ydaromuxcsi O9HON (HOPMBI 00YUEHUS), BHITIOJTHEHUE
KOHTPOJILHOHM PabOTHI (7151 00YJaIOMUXCsl OYHOM, 3a09HOM (hOpM 00yUeHHS ), TTO-
TOTOBKY K 3a4eTy.

PexomenmyemMass TpyJO€MKOCTh CAMOCTOSITEIbHON padOTHI MpeACTaBiIcHa B
Tabnuile:

PexoMeHayemMblil pesKMM CaAMOCTOSAITEIbHOI Pad0ThI

Pexomennyemas
TPYA0EMKOCTb,
HaumenoBanue aKaj. yac.
BH/Ia CAMOCTOSITEILHOI PadoThI Ounas 3aounas

¢dopma ¢dopma
o0yyeHusi | o0yueHusi

CamocrosiTe/ibHOE M3Yy4YeHHe TeM TMCUMILIHHbI: 48 95
Opranu3zaiiys BBIYUCICHUH B MHOTOITPOLECCOPHBIX CHCTEMAaX 4 10
Mmuoronorounas Mmozaens OC 6 12
CHHXpOHU3aLUs B NapAJUIEIbHBIX BBIUYUCIEHUAX 6 11
3amaua obenaromux husocodon 4 10
Crangapt OpenMP 10 18
Cranmapt MPI 10 18
[Tpon3BOINTENLHOCTD, OTJIA/IKA MAPAIIEIBHBIX apXUTEKTYP 4 8
[TepcnekTHBBI pa3BUTHUs NAPAIICIbHBIX APXUTEKTYP 4 8
IMoaroroBka K J1aG0pPaTOPHBIM 3aHATHAM 8 3
(mo 1 yacy Ha KaX10€ 3aHsTHE)

IMoaroroBka K pyoeKHbIM KOHTPOJISAM 4 i

(1o 2 yaca Ha KaXXJIplii pyOex)

BbinosiHeHHEe KOHTPOJIbHOI padoThI 18 18

KypcoBas paGora (mpoekr) - -

IMoaroroBka K 3a4eTy 18 18
Bcero: 96 134

[IpuBeTCTBYETCSI BBHITIOJHEHUE PA3CIOB CaMOCTOSTEILHON pabOThl B KOM-
MBIOTEPHOM KJacce Kadeapsl.

6. ®OHJI OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIA MO JUCHMILITAHE

6.1. IlepevyeHb OLIEHOYHBIX CPECTB
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1. bamabHO-pEUTUHIOBAsT CUCTEMA KOHTPOJIS U OLEHKH aKaJeMUYECKONM aKTHBHO-

CTH oOyyaromuxcs (11 09HOM hOpPMBI O0yUCHHUS).

2. KonTposnbHas pabora (1151 ouHOM, 3a04HON (HOPMBI OOYUCHUSA).
3. OTyeThl 00yYaromuUXCs M0 Ja00paTOPHBIM paboTaMm.
4. baHk TeCTOBBIX 3aJlaHU K pyOeskHbIM KOHTPOJIsiM Ne 1, Ne 2 (a1 ouHOM hopmbl
oOyJeHus).

5. baHk TecTOBBIX 3aJaHUM K 3a4eTy.

6.2. Cucrema 6a/JIbHO-PEHTHUHIOBOM OLEHKHU
patoThHI 00Y4AOUIUXCS MO0 THCHUTLIMHE

Ounas gopma oOydeHust

Ne | Hawumenona-
Conepxanue
HHE
Ounas popma o0yuenust
1 | Pacnpenene- Pacnpenenenue 6amioB

Hue 0aioB 3a
CEMECTPHI T10
BUJIaM y4e0-
HOM paboTHI,
CPOKH CTauu
yueOHOMH pa-
60THI (10BO-
AATCS 10
CBeIeHHs
o0yyaruux-
csl HA MePBOM
yueOHOM 3a-
HSATHH)

Brimonnenue 5
Bun Iocere- U 3aIlmTa Pyﬁem_ Pyﬁem_ Pyv o=
yqe6H01>i HHe JeK- OTYETOB IO HBIN KOH- HBIN KOH- HBIN KOH- 91(33-
TPOJb TPOJb TpPOJb
paboThL: Ui naboparop- %91 %92 I])\@S et
HBIM paboTam
bannbnas
— o 8 o 48 Ho 7 Ho 7 - o 30
o 6-mu Gai-
JIOB 32 4-X 4a-
8 mekrmit - . .
ITpume- I COBYI0 1a00pa Ha 4-i1 Ha 8-i1
mo 1 6an- | TopHyro paGo- -
YaHUs: 1y 1y JEKIMH | JICKITHH
(8 n.p. 4-x ua-
COBBIX)

Kputepuii nepecuera Oa-
JIOB B TPATUIIMOHHYFO
OIICHKY TI0 UTOraM pabOThI
B CEMECTpPE M 3aueTa

60 u MeHee 0a/UIOB — HEY/OBICTBOPUTEILHO;
61...73 — yIOBIETBOPUTEIHHO;
74... 90 — xoporo;
91...100 — oTnmaHO
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3 | Kpurepuu nomycka k mpo-
MEXYTOYHOU aTTeCTaluH,
BO3MOXXKHOCTH TIOTyYCHHS
aBTOMAaTHYECKOTO 3aueTa
(PK3aMEHAITMOHHOH OIICH-
KH) 110 TUCIHUILTAHE, BO3-
MOYKHOCTH MOJTYy4eHUs 60-
HYCHBIX 0aJIIIOB

s momycka K MPOMEXYTOYHON aTTeCTAllUH MO AMCLUIUIMHE 32
ceMecTp OOyJaroIHuics JODKEH HaOpaTh MO WTOTaM TEKYIIETo U py-
OexxHoro KoHTposieil He MmeHee 51 Oamna. B cinydae ecnu o0yvaromuii-
cst HaOpax menee 51 Oamia, TO K aTTECTA[MOHHBIM HCIIBITAHUSIM OH HE
JOITyCKAeTCsL.

Jns monyuyeHus 3adera 06e3 MPOBEAEHUs MPOLELYPHI IIPOMEXKY-
TOYHOH aTTecTanuu odydaromeMycsi He00X0AUMO HaOpaTh B XOJ€E Te-
KyILero u pyOexHbIX KOHTpoJieil He MeHee 61 Oamia. B sTom cinydae
uTOr OANIbHOM OLEHKH, MOTy4aeMOH OOYyYaroIUMMCsl, ONpelNeIseTCs
M0 KOJIMYECTBY 0ayu10B, HAOPAHHBIX UM B XOJI€ TEKYIIEro M PyOeKHBIX
koHTpojel. [lpu 3ToM, Ha ycMOTpeHHE mpenonaBareis, OanabHas
OLIEHKA OOYYalOIIEerocsi MOKET OBbITh NOBBIINIEHA 33 CUET IMOJyYEeHHUs
JOTIOJTHUTEIIBHBIX 0aJUIOB 32 aKaJAEMUUECKYIO0 aKTUBHOCTb.

OOyuatomuiicsi, UMEIOMMKA MpaBO Ha MOJYYCHUE OLEHKU 0Oe3
MIPOBEICHHSI MPOLEAYPHl IPOMEKYTOUHON aTTECTAllMU, MOXKET IOBbI-
CUTb €€ IyTeM CIayH aTTeCTAalMOHHOIO HMCIbITaHuA. B ciyyae mosy-
YCHUA O6y‘Ia}OHH/IMC$1 Ha aTTeCTalMOHHOM HCIIBITAHUH 0 6aJ'IJ'IOB uror
OaJUILHOM OLIEHKH I10 JUCLUIUIMHE HE CHUKACTCH.

3a  aKaJeMHUYECKYl0 aKTHBHOCTb B  XOJE  OCBOCHHS
JTUCIMIUIAHBI, y4YacTHEe B Yy4YeOHOH, Hay4YHO-HCCIIEIOBaTEIIbCKOM,
CIIOPTUBHOM, KYJbTYPHO-TBOPUYECKOH M OOIECCTBEHHOHN NEATEIBHOCTH
oOyJaromemMycsi MOTYT OBITh HAYWCIICHBI IOMONHUTENbHBIC Oajllbl.
MakcuManbHOE ~ KOJMYECTBO  JOMOJHHUTENbHBIX  OauloB  3a
aKaJeMHYECKyI0 aKTUBHOCTh cocTaBiseT 30.

OcHOBaHMEM JJsl TIOJNyYeHHS MAOTOJHUTENbHBIX OajlioB
SIBIISTFOTCSL:
= BBIIIOJTHECHUEC JOINOJTHUTCIIbHBIX 3aI[aHHI>'I 10 JUCIUIIIINHE,
JIOTIOJTHUTENIbHBIE OBl HAYHCIISIOTCS TIPETIOIaBaTesIeM;

- ydacTMe B TEYEHHE ceMmecTpa B y4eOHOH, Hayd4HO-
HCCIIE0BATENECKON, CIIOPTUBHOM, KYJIBTYPHO-TBOPUECKOW M 0O0IIe-
crBeHHou aesrenpHocTd KI'Y.

4 | ®opMebl 1 BUIBI yueOHOI
paboTHI U1 HEYCIeBalo-
IUX (BOCCTAHOBUBILIUXCS
Ha Kypce o0y4eHus) o0y-
YAOLIMXCS JUIS TTOJTyIEeHHS
HEJIOCTAIOMINX OAJIOB B
KOHIIE CeMecTpa

B ciyuae eciam kK mpoMeXyTOYHOW aTTecTaluu (3a4eTy) HaOpaHa
cymma MeHee 51 Oamna, oOy4aromeMycss HEOOXOIUMO HaOpaTh HEJo-
CTarolee KOJNMYECTBO OAJIOB 32 CUET BBIMOJIHEHHS JOTOIHUTEIBHBIX
3a/IaHMi, T0 KOHIIA MTOCIIeTHEH (3a4eTHON) HeIeIN ceMecTpa.

JIukBumanys akaJeMUYECKHX 3aJ0JDKEHHOCTEH, BOZHHKIIMX W3-
3a pa3HOCTH B y4EOHBIX IIaHAX IPH MEPEBOJIE WIN BOCCTAHOBICHUH,
MIPOBOJUTCS ITyTEM BBITOJIHEHHUSI JIOTIOTHUTENBHBIX 33aHui, popMa u
00BbEM KOTOPBIX ONPE/ICNISETCS MPENoaaBaTesIeM.

6.3. [Ipoueaypa oueHUBaHUSs Pe3yJIbTATOB OCBOCHUS TUCUHUILIMHBI

Py0OexxHble KOHTPOJU U 3a4eT MPOBOJATCS B (pOpME MUCBMEHHOTO TECTHPO-

BaHUA.

[Tepen mpoBeneHUEM KaXKIOTO PYOEKHOTO KOHTPOJIA TMPEMNojiaBaTellb Mpo-
pabaTpiBaeT ¢ OOYYAIOIIMMUCS OCHOBHOM MaTepHasl COOTBETCTBYIOIIUX Pa3/IeioB
JTUCITUTUINHBI B (POpMe KpaTKOW JEKIIUU-TUCKYCCUH.

BapuaHTb! TecTOBBIX 3aaHuii 7151 pyOexHbIX KoHTposield Ne 1 u Ne 2 cocTo-

AT U3 7 BOMPOCOB.

Ha kaxxnmoe TecTupoBaHue mpu pyOSKHOM KOHTPOJIE 00ydaroIeMycs OTBO-
nuTcsi Bpemsi He meHee 30 MUHYT.
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[IpenomaBaTens OIEHUWBAET B OayllaX pe3yJabTaThl TECTHPOBAHUS KaXIOTO
00Oy4aronierocs 1o KOJIM4eCTBY NMPABUIIbHBIX OTBETOB U 3aHOCHUT B BEIOMOCTH y4e-
Ta TEKYIIEeH yCreBaeMOCTH.

3adetHblil TecT coctouT U3 30 Bompoco. KonudecTBo 6anioB mo pe3ylibra-
TaM 3a4eTa COOTBETCTBYET KOJUYECTBY MPABUIbHBIX OTBETOB OOYyYaloIIEerocs Ha
BOIPOCHI TecTa. Bpems, oTBoaMMOe oOydaroniemMycst Ha 3a4eTHBIA TECT, COCTABIISI-
eT 1 acTpoHOMUYECKHUI Yac.

Pe3ynbTaThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U 3a4€Ta 3aHOCSITCS MpPeno-
JaBaTeJIeM B SK3aMEHALMOHHYIO (3a4€THYI0) BEJOMOCTbh, KOTOpas cllaercs B opra-
HU3AIMOHHBIN OTAEN MHCTUTYTA B JIEHb 3a4€Ta, a TaK)KE BBICTABJISIIOTCS B 3a4eT-
HYIO0 KHUKKY 00y4aronierocs.

6.4. IlpuMepbI OLIEHOUYHBIX CPEACTB ISl PYOesKHBIX KOHTPOJIEH U 3a4eTa
IIpuMepsbI TeCTOB 1/ PyOE:KHOTO KOHTPOJIsi Nel

1. B ocHOBe kiaccuukayuy BHIYUCIUTEIBHBIX CUCTEM B CUCTEMATUKE
DMHHA UCIIOJIb3YIOTCS:
(1) mokazarenu MpOU3BOAUTEIILHOCTH BEIYUCIUTEIBHBIX CUCTEM;
(2) moHATHS TOTOKOB KOMaH]I ¥ JaHHBIX;
(3) KOnMYECTBO MMEIOIIMXCS MPOLIECCOPOB U MPUHLIUIT Pa3IeICHUS
MaMsITH MEXITY MPOLECCOPAMH.
2. Ilox xmacTepoM OOBIYHO TOHUMAETCS:
(1) MHO€ECTBO OTJEIBHBIX KOMITBIOTEPOB, OOBEIUHEHHBIX B CE€Th, NS
KOTOPBIX MPHU MTOMOIIM CHIEIUATIBHBIX alapaTHO-TIPOrPaMMHBIX CPEACTB oOectie-
YUBAETCS BO3MOXXHOCTh YHU(DUIIUPOBAHHOTO YIPABJICHUS, HAJEAKHOTO (DYHKIIMO-
HUPOBaHUS U 3PGHEKTUBHOTO UCTIOIH30BAHMUS,
(2) MHOXKECTBO OT/ICNIbHBIX KOMIIBIOTEPOB, OOHEIMHEHHBIX B JIOKAJb-
HYIO BBIUYHCIIUTEIIHYIO CETh;
(3) MHOXKECTBO OT/ACIBHBIX KOMIIBIOTEPOB, MOJKIIOUCHHBIX K CETH
HNnTepher;
3. Inst yero Hy»Ha Mpoleaypa CUHXPOHU3AINU?
(1) s mepegauu TaHHBIX MEXKY TOTOKAMU;
(2) nna coryiacoBaHUs Hayasa BRIMOJHEHUS ApAJLJIEIbHBIX TOTOKOB;
(3) ns corytacoBaHUs 3aBEPIICHUS BBIMOJHEHUS MapaJUIeIbHbBIX T10-
TOKOB;
(4) nns mepegavyu JaHHBIX U3 TJIABHOTO MTOTOKA B MapasijiebHBbIE.

IIpuMepsI TECTOB A/ PYOEKHOTO KOHTPOJIs1 Ne2

1. C nomonibo, Kakoi (PyHKIIMH MO>KHO 3aJ]aTh YMCJIO IOTOKOB B Ma-
paJiieNbHOM 00s1acTu MporpamMmbl?
(1) schedule
(2) omp_set_num_threads
(3) omp_get_num_threads
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(4) master_thread.
2. Texnonorus MPI —a3to:
(1) uarepdeiic morydeHus TaHHBIX;
(2) untepdeiic pacnpeaeseHus: COOOIICHHIH;
(3) unrepdeiic nepegaun COOOITCHUM.
3. Kakux kosuiekTuBHbIX onepanuii B MPI He cymecTByeT?
(1) ¢ 61I0KUPOBKOIA;
(2) 6e3 OOKUPOBKHY;
(3) xak Tex, TaK U APyTHX.

IIpuMepHBIH NIEpeYeHb BONPOCOB /I 3a4eTa:

Apxutektypa BC. Knaccupuxanus no OauHny.
ApXUTEKTypa € pa3aesieMoil NaMAThIO.

ApXUTEKTypa € paclpeaeICHHON MTaMsThIO.

[Tapannenu3m Ha ypoBHE KOMaHJ, IOTOKOB, IIPOLIECCOB.
AHanu3 3(pPpeKTUBHOCTHU MapalieIbHbIX BEIYUCICHUN. 3aK0H AMmana.
[Ipobnema roHKH TaHHBIX, MPOOJIEMbl CUHXPOHHU3ALUH.
[TpoGnembl KEMMPYyEMO TaMSITH.

[loHsATHE, CTPYKTYpa U COCTOSIHUSA MOTOKA.

9. Co3naHue, KOHTPOJIb U 3aBEPIICHUE BHIITOJIHEHUS TIOTOKOB.
10. Ilepemaua mapaMeTpoB B OTOK, [IprpocranoBneHne noToka.
11. IIpnopureTrsl NOTOKOB, I11y) MOTOKOB.

12. TloHsTHE KpUTHUYECKAs! CEKITHSI.

13. CpencrBa CHHXPOHU3ALMH.

14. CpencrtBa Jy1sl B3AMMHOTO UCKJTFOUCHHUS.

15. Monitor.

16. Cemadopsl, Mutex.

17. AToMapHble onepanuu

18. OpenMP. Ilonsitue Fork-Join napannenusma.

19. OpenMP. {upexTuBbl 1 GyHKIUU.

20. OpenMP. Mojienb JaHHBIX.

21. OpenMP. Cunxponu3zanus, 0apbep.

22. OpenMP. Kputnueckue cekiumu.

23. OpenMP. I'onka ganusix. J(upekTrBa atomic.

24. OpenMP. 3amku (locks).

25. OcnHosuble noHsiTusg MPI, ctpyktypa nporpammer MPI.

26. MPI. Ilepenaua coobmieHu MEXITy ABYMS ITPOIIECCAMU.
27. MPI. OcHOBHBIE THUIIBI ONEpALMi IEpeAavH TaHHBIX.

28. MPI. Heb6nokupyromuit oOMeH, OJIOKUPYIOIIH 0OMEH.

29. MPI. ba3oBble 1 MOJIL30BATENBCKUE TUIIBI TAHHBIX.

30. MPI. KonnektuBHble onepauu. KoMMyHHKATOpBI.

NN E

6.5. @oH/ OLIEHOYHBIX CPEICTB
[Tonublit GaHK 3agaHUi AJIA TEKYILIEro, pyOeKHbIX KOHTPOJIEH U MPOMEXY-

TOYHOM aTTeCTalliy MO JAUCIUIUIMHE, TTOKa3aTeIu, KPUTEPHUH, IIKaIbl OIEHUBAHUS
KOMIETEHIIUM, METOJAMYECKUE MaTepHUasbl, ONMPEACISIONINe MPOIEyphl OllCHUBA-
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HUS 00pa30BaTEIBHBIX PE3YNIHTATOB, MPUBEACHBI B yUEOHO-METOIUIECKOM KOM-
IJIEKCE TUCIUIIINHBI.
7. OCHOBHASA U JOINOJHUTEJIBHAS YYEBHASA JIMTEPATYPA
7.1. OcHOBHas yyeOHAas1 JIUTEPATypa

1. KapenoBa, E.JI. OcHOBbI MHOTONOTOYHOTO M MapajuIeIbHOrO MpOrpaM-
mupoBaHusi: yueobnoe nocodue / E.J[. Kapenosa ; MunucrepctBo 00pa3zoBaHus u
Hayku Poccuiickoit denepanuu, Cubupckuii @enepanbHblil yHUBEpCcUTET, Defe-
pajgbHOE TOCYAApPCTBEHHOE OIO/IKETHOE yUpekJeHne HayKu «THCTUTYT BBIYMCIIH-
TeIHLHOTO MojenupoBanus CruOUpPCKOTo oTeneHusT Poccuiickoil akageMun HayKy,
Cubupckuii HaydHO-00pa30BaTEIBHBIA MEHTP CYMEPKOMITBIOTEPHBIX TEXHOJIOTHH.
- Kpacnosipck: COVY, 2016. - 355 c.: un. - bubnuorp. B ku. - ISBN 978-5-7638-
3385-0; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=497217.

2. AntonoB, A.C. [lapamnenbHoe NMpOrpaMMHUPOBAHUE C UCIOJIB30BAHUEM
texHosoruu MPI : kypc / A.C. AuToHoB. - MockBa : UuTepuer-YHusepcuret 1n-
dbopmanmonnbix Texnomoruit, 2008. - 71 c.; To xe [DIeKTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233577

3. JleBun, M.II. TlapannenbHoe TPOrpaMMHUPOBAHUE C HCIOIb30BAHUEM
OpenMP: yuebnoe mocobue / M.IL. JleBun. - Mocksa : MHTepHeT-YHuBepcurer
Nudopmarmonnsix Texuonoruii, 2008. - 120 c. - (OcHOBBI MHPOPMAIIMOHHBIX
texHosoruit). - ISBN 978-5-94774-857-4; To xe [DnekTpoHHsIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=233111

7.2. JonosHUTEILHAS yueOHasl JJUTEepaTypa
1. 3.Yunesamc [lapannensHoe nporpammupoBanre Ha C++ B nericteuu. [lep.
c aura. CiimakuH A.A. -M.: JIMK Ilpecc, 2012. — 672c.: u.

8. YYHEBHO-METOJINYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
1. MeTonnueckue peKOMEHIAINH K BBITTOJIHEHUIO KOHTPOJIBHOM pabOThI 1S
OOy4YarOIINXCS OYHOU U 3a09HOU POPMBI O0yUCHHUS
- Crykano B.A. Meroauueckue ykazaHusi K BBIIIOJIHEHUIO KOHTPOJIBHOM pa-
6otel o guciuiuinHe «llapannensHoe mporpammupoantuey, «TexHomoruu ma-
paiensHoro nporpamMmmupoBanus». Kypran: KI'Y, 2020. — 11 c.

9. PECYPCBI CETU <MHTEPHET»,
HEOBXO/UMBIE J1JI51 OCBOEHUSA JUCIHUIIJIMHBI
1. dist.kgsu.ru - Cucrema nogmep:xkku yaeoHnoro mnpoiecca KI'Y;

10. ”TH®OOPMALIMOHHBIE TEXHOJIOI'NU,
NMPOI'PAMMHOE OBECIITEYEHUE
N UHOOPMALNMOHHBIE CITPABOYHBIE CUCTEMBbI
1. OBC «JIanby.
2. OBbC «KOHCYJIbTaHT CTYyIEHTAY.

3. SBC «Znanium.comy.
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http://biblioclub.ru/index.php?page=book&id=233577

4. «I"apaHT» - CIpaBOYHO-NPABOBAs CUCTEMA.

11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUATIIMHBI

MarepuanbHO-TEXHUYECKOE O00ecleueHne MO0 pean3aluu JUCHUTLTAHBI
ocyuiecTBisieTcs: B coorBercTBue ¢ TpedboBanuss ®I'OC BO no nanHo# oOpa3oBa-
TEJIbHOU MPOTPaMME.

12. JJISA OBYYAIOIIIUXCSA C UCITOJIB3OBAHUEM TIUCTAHIIUMOH-
HBIX OBPA3OBATEJIbHBIX TEXHOJIOT UM

[Ipu ucnonb30BaHUM JIEKTPOHHOTO O0YUYEHUS U AUCTaHIIMOHHBIX 00pa3oBa-
TenbHbIX TexHoJorui (nanee 30 u JJOT) 3aHATHS HOTHOCTHIO UM YaCTUYHO MPO-
BOJASATCS B pexxuMme oHjaiiH. OObeM AMCUMILIMHBL U paclpeesieHue Harpys3Kku Io
BUJIaM paboT cooTBeTCTBYET I1. 4.1. Pacnpenenenue 6ajI0B COOTBETCTBYET II. 6.2
100 MOKET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM Kadeapshl, B ciiyyae 1me-
pexona Ha D0 u JIOT B mporiecce o0yuenus. Peiienne kadeapsl 00 UCIOIb3ye-
MBIX TEXHOJIOTUSAX U CHCTEME OLICHWBAHUSA JOCTH)KCHUU O00ydJaIoOluXcs MPHHUMA-
€TCsl C YYETOM MHEHHS BEAYIIEro MPEnoiaBaTelis U JOBOJAUTCS 0 00yUYarOIIUXCS.
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[MPMJIOXKEHME 1

AHHOTaIMs K pabodeil mporpaMmme JUCHUILIUHBI
«IlapaniejibHOE MPOrPAMMHMPOBaHHUEY

00pa30BaTeNbHOM MPOrPaMMBbI BBICIIIETO 00Opa30BaHUS —
nporpaMMbl OakanaBpHuara
09.03.04 — IIporpaMMHasi HUH:KeHePHUs
HanpasneHnnocTs:
IIporpammHoe o0ecrieueHue ABTOMATH3UPOBAHHBIX CHCTEM

TpynoemkocTs aucturivibl: 4 3E (144 akageMudecKux Jaca)
Cemectp: 6 (ounas ¢popma o0yueHus), 7 cemectp (3aounast popma oOydeHus1)
dopma MpOMEKYyTOUHOM aTTECTAIlUU: 3a4eT

COI[Gp)KaHI/Ie JAUCTTUITIINHBI

Opranu3aiysi BBIYUCICHU B MHOTOITPOIIECCOPHBIX cUcTeMax. MHorormo-
toyHast Mojieinb OC. CHHXpOHU3AIMS B MapalyIeIbHBIX BBIUYMCICHUSIX. 3a1a4ya o0e-
naromux ¢unocodpon. Ctanmapt OpenMP. Crarmapt MPI. [Ipon3BoauTenbHOCTD,
OTJIaJIKa NapajuieNIbHbIX apXUTEKTYp. [lepcreKTUBEI pa3BUTHS apalIeIbHBIX ap-
XUTEKTYP.
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