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AHHOTaNINA

Hucuurummna  «llapannensHoe mnporpaMMHpOBaHHE» BXOJUT B 00pa3oBaTEIbHYIO
IpOrpaMMy BBICILIErO 00pa30BaHus — MPOrpaMMy MarucTpaTyphl MO HAIIPaBICHUIO MOATOTOBKU/
cnenquanbHoctTd  11.04.03  «KoHcTpynpoBaHME M TEXHOJOIMS 3JEKTPOHHBIX  CPEJICTBY»
HarpaBieHHOCTH «lIpoexkTnpoBaHMe W KOHCTPYHpPOBAaHHME BCTPAaUBAEMBIX CHCTEM IS
KOCMHYECKOT'0 ¥ paKEeTHOTO 000pyAoBaHus». Jucuumirna peanusyercs kadenpoit «Neldy.

JucuunnuHa HalejneHa Ha GOpPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIIETEHIINN

[1K-2 «Cnocobern  pa3pabaTeIBaTh 3¢ PeKTUBHBIC QITOPUTMBl  pELLEHUs
c(hOpMyJIUPOBAHHBIX 337a4 C HCIOJB30BAHUEM COBPEMEHHBIX SI3BIKOB MPOTPaMMHUpPOBAHUS,
HCKYCCTBEHHOT'O MHTEJUICKTa U 00ECIIEYMBATh UX IPOTPAMMHYIO PEaIN3aLUIO)

I[IK-10 «CnocobeH OCyIecTBIATh HWHTETPAMi0 ¥ BHEApPEHHWE pa3pabOoTaHHOTO
IPOTPAMMHOTO 00eCTIeUeHHs], BEIYMCIUTEBHBIX CUCTEM, KOMMYHHKAIIHOHHOTO 000PYA0BaHUS»

ConepxaHve NHUCUMIUIMHBI OXBAaTbIBAET KPYr BOIPOCOB, CBA3AHHBIX C INPUHLUIIAMH
OpraHM3alMl ¥ IPOrpaMMHUPOBAHUS MApaUICIbHBIX BBIYUCICHUM Ha BBIUMCIMTEIBHBIX
CpeIcTBax Pa3HOro KJacca — OT MHOTOSAEPHBIX MPOLECCOPOB, KIACTEPHBIX BBIUMCIUTEIBHBIX
CUCTEM, BCTPOEHHBIX MyJbTUIponeccopHblx BC 10 pacnpeneneHHbIX MYJIbTUIIPOLIECCOPHBIX
BBIUHCIUTENBHBIX KOMIIJIEKCOB, METOIOB UX MPUMEHEHHUs B MH(OOPMALIMOHHBIX U YIIPABIISIFOIINX
CUCTEMaX.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOr0 mporecca: JEKINH, JJA00paTOpHbIe pabOThI, MPAKTUUECKHUE 3aHATUSI, CAMOCTOSATEIbHAS
paboTa cTyaeHTa.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS AMCIUIUIMHBI COCTAaBJISET 3 3a4eTHBIX eauHulbl, 108
4acoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE KPYCCKUM

1. TlepeuyeHsn muaHUPYyEMBIX pe3yiabTaTOB O0yUEHHUs MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

[lenbto AUCHMIUIMHBL SBJISETCS OOy4YeHHE CTYJIEHTOB NPHUHILIMIIAM OpraHu3alluu U
POrpaMMUPOBAHUS TAPAUICIBHBIX BBIYUCICHUH Ha BBIYMCIMTEIBHBIX CPEICTBaX pPa3zHOIo
KJIacca — OT MHOTOSIZIEPHBIX IPOIECCOPOB, KIACTEPHBIX BBIYUCIUTEIBHBIX CUCTEM, BCTPOECHHBIX
MyJbTHIIpoLecCOpHbIX BC 110 pacmpeneneHHbIX MyJIbTUIIPOLECCOPHBIX BBIYMCIUTEIBHBIX
KOMIUIEKCOB, METOJIOB HX MPHUMEHEHHUS B HH(DOPMALMOHHBIX U YIPABIAIOIIUX CHCTEMaX.
N3yyenne HacTOSIICH MUCIUIUIMHBI HEOOXOAMMO Ut 3PPEKTUBHON pabOTHI CHenuaiucTa Ha
BCEX OTamax >JKU3HEHHOTO IUKIa CcHCTeM o00paboTku uHpopManuu U yOpaBieHUS B
COBPEMEHHBIX TEXHHYECKMX CcHUCTeMax. JIMCUMIUIMHA TepeHa3HaueHa JUIs MOJy4YeHHUs
CTyJEHTaMH HEOOXOJUMBIX U HaBBIKOB B 001acTU 3(P(HEKTUBHOIO MPUMEHEHHS MEPCIIEKTUBHBIX
CPEACTB  BBIUMCIUTEIIHOW  TEXHUKH, KOTOpPBIE BCE  CTAHOBATCS  MapajuleIbHBIMHU
BBIUHUCIUTENbHBIME IJIATPOpMaMH, B TOM UHUCJIE JUISI BCTPOCHHBIX CHUCTEM pPa3IM4HOTO
HA3HAYEHUS U aDPOKOCMHUYECKUX OOPTOBBIX KOMILIEKCOB.

1.2. JlucumruiiHa  BXOAMT B COCTaB  4acTH, (HOpPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTENbHON MPOrpaMMBbl BBICIIET0 00pa3oBaHus (ganee —
OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCHUIUIMHE, COOTHECEHHBIX C
IUIaHUPYeMbIMU pe3yibTaramu ocBoenus OIT BO.

B pesynbrare m3y4yeHHs AUCHUILUTAHBI OOYYArOIIUICS JODKEH 00JIafaTh CIeIyIoIUMU
KOMITETEHIMSIMH UM UX 4YacTsMH. KOMIETeHIINN U MHAUKATOPBl UX JOCTHXKEHUS TPUBEJICHBI B
tabmure 1.

Tabnuma 1 — [lepeuenp KOMOETEHINH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kox u naumenoBanue | Kon m HanMeHOBaHME UHIMKATOPA JOCTHXKEHUS

KOMIIETEHIIUU KOMIIETEHIIMH KOMIIETEHIIUU
[TK-2 Cnocoben
a3zpabaThIBaTh
pasp [1K-2.3.1 3HaTh MeTo1bI pa3paboTKu
¢ pexTuBHBIC
MHTEJJIEKTYaJIbHbIX QJITOPUTMOB pPELICHUS
QJITOPUTMBI PEILICHUs
HaY4YHO-MCCIIEJOBATENIbCKUX 3a/1a4
c(OpMYITHPOBAHHBIX
sanad o [1K-2.Y.1 ymeTh UCTI0Ib30BaTh aITOPUTMBbI
pELIEHNUs UCCIIEN0BATENbCKUX 3aa4 C
HCII0JIb30BAHUEM
[Ipodeccnonanpubie HCIIOJIb30BAaHNEM COBPEMEHHBIX SI3bIKOB
COBPEMEHHBIX
KOMIIETEHIINH F3BIKOB POTrpaMMHUPOBAHUs, B TOM YHCIIE AJITOPUTMBI C
HCII0JIb30BaHNEM MCKYCCTBEHHOI'O MHTEJUIEKTa
IPOrpaMMHPOBAHUS,
[1K-2.B.1 BnaseTh HaBbIKaMH pa3padoTKU
HCKYCCTBEHHOTO

CTpaTeruy U METOI0JIOTUU UCCIIEIOBAHUS
KOHCTPYKLHH 3JIEKTPOHHBIX CPEJICTB U
TEXHOJIOTUYECKUX ITPOLECCOB

UHTEIUIEKTA U
obecrieunBaTh UX

IIPOrpPaMMHYI0
peayin3anmo
I1K-10 Cnocoben
IT1K-10.3.1 3HaTh OCHOBBI apXUTEKTYHI,
OCYIIECTBIIATH 9
HHTErDALIHIO T YCTPOMCTBO M NPUHUUIIBI (PYHKIHOHUPOBAHUS
BHe I;HI/IC BBIYUCIUTENbHBIX HH(POPMAIIMOHHBIX CUCTEM H
P KOMMYHHKAIIMOHHOTO 000pYI0BaHUS
pa3paboTaHHOTO
[IpodeccronanbHbIe HDOrDAMMHOLO ITIK-10.VY.1 ymeTs NpoBOAUTH UHTErPALIUIO U
KOMITETEHIIUH ogecﬁequm BHEJ[PEHNE BBIUMCIUTEIbHBIX HHPOPMAIIMOHHBIX
’ CHCTEM M KOMMYHUKAIHOHHOTO 000pY/I0OBaHHUs
BBIYHCIIUTENBHBIX
CHCTEM I1IK-10.B.1 BnameTs HaBBEIKAMHU OIIEHKH KauecTBa
’ pa3pabaTbIBa€MbIX MPOTPAMMHBIX U/HUIH
KOMMYHHMKAIIMOHHOTO

arrmapaTHbIX CPEIACTB

o0opyIoBaHUs




2. Mecro aucuuruinHel B cTpykType Ol Paznen 4. TunoBbie poOIEMbI U METO/IBI PEILICHUS TTPU 3 3

JlucuunianHa MoxeT 0a3upoBaThCA HA 3HAHUSX, paHee MPUOOPETECHHBIX 00YYarOMIMMUCS OpraHM3alMy MapajIeIbHbIX IIPOrPAMMHbIX CHCTEM
MIPY U3YYECHUH CIEAYIONUX AUCHUTUIAH: Paznen 5. MeTo/ibl TUTaHUPOBAHUS U pacIpeaeieHus 3 3
— IlporpamMmmupoBaHHe Ha S3bIKaX BHICOKOTO YPOBHS 1apalyIC/IbHBIX MPOHCCCOB
— OnepaluoHHBIE CHCTEMBI Hroro B cemectpe: 17 17 38
— CucreMHOE IpOrpaMMHpPOBaHUE Hroro 17 0 17 0 38
3HaHMs, TOJNyYEHHBbIE NPU U3YUYEHHUU MaTepuana MJaHHOW JUCUUIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHHUE, TAK U MOTYT UCIIOJIb30BaThCS IIPU U3YUYECHUH JAPYTUX JUCUUIUIAH: IIpakTHyeckas MOArOTOBKA — 3aKIIOYACTCs B HENOCPEICTBCHHOM  BBINOJIHCHUN

OoOy4JalolMMUCS  ONpPENENeHHbIX  TPYAOBBIX  (yHKUMH, CBSI3aHHBIX ¢  Oya;yuieit

— Brinycknas kBanudukanmoHHas pabora .
poheCCUOHATTLHOMN 1EATEEHOCTBIO.

3. OOBEeM U TPYIOEMKOCTh TUCIUILIAHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHHUIUTHHE (M pachpeesieHue ITOi TPYI0EeMKOCTH 110 CEMECTpaM) MPECTABICHBI B

4.2. CopnepxaHue pasiesioB U TEM JICKIIMOHHBIX 3aHATHIA.
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUN PUBEACHO B Ta0muIe 4.

Tadsuue 2. T
abmuia 4 — ConepxaHue pa3esioB U TEM JEKIIHOHHOTO IIUKJIA
Tabauna 2 — O6beM U TPYJA0EMKOCTh AUCHUILIUHBI Howmep pa3nena HazBanue u conepkanue pas3iesoB U TEM JIEKIIMOHHBIX 3aHATUI
Tpynoemkocts 1o 1 Tema 1. ®opmanbHas Mojenb npouecca. OCHOBHBIE MTOHATHS U CBOMCTBA
Bz yue6Hol paboTsI Bceero CEMECTPpaM npouecca. Cucrema npoueccoB. BzaumopaeiicTBue npoueccos.
Nel Otobpaxkenue mpoiieccoB Ha cTpykTypy DBM. Ilpornecch! B cpene
1 2 3 MynbTHUIpOrpaMmMHubix OC. [IporpaMMHO U anmapaTHO peain30BaHHbIE
Ooujan mpyo0oemMKocmy oucyunaunel, 3/ 108 3/ 108 poueccsl B CTpykType 9BM U BBIYMCIUTENBHBIX KOMIUIEKCOB.
3E/ (4ac) OOMeH coOOIIeHUSIMH, CHHXPOHHBIN OOMEH M aCHHXPOHHBINA COOOIIEHUSIMHU.
H3 nux wacos npakmuueckoi no0zomosKu 17 17 Panpnesy. Y nanennsiii npsimoit noctyn B namsitb (RDMA). TIpouecchl u
Ayoumopnuvie 3anamus, BCEro 4ac. 34 34 notoku B POSIX. [TapamienbHble BBIUUCIEHUS C YIPABICHUEM OTOKOM
B TOM YHCJIE: naHHbIX (data-flow). [ToTokoBEIC (Streaming) BEIYUCIICHUS.
nexuuu (JI), (gac) 17 17 Tewma 2. Kiacest napaimensubix BC. Ctpykrypsl napamensHbeix BC ¢
npakTudeckue/cemunapckue 3anatus  (I13), 001uM agpecHbIM npoctpanctBoM, SMP- u DSM-apxutektypsi,
(uac) MyJIbTUSAEPHBIE MUKpoIpoLeccopsl. CTpyKkTypsl napauienabHbix BC ¢
nabopaTtopHbie paboTs (JIP), (uac) 17 17 obmeHnoMm coobienusmu, kinacrepusie BC, pactipenenennsie BK.
KypcoBoii mpoekT (pabota) (KII, KP), (gac) IToxazarenu mynbTunpoueccopHbix BC u napajienbHbIX TPOrpaMMHBIX
9K3aMeH, (Jac) 36 36 cucteM. [Tpou3BOANTENBHOCTD, TApAIUIETbHOE YCKOpeHue, 3 (HEKTUBHOCTD,
Camocmoamenvnas paboma, Bcero (uac) 38 38 Macirabupyemoctb. 3akoH Amaana. Tesuc ['ycraBcona.
Buo npomescymounoii ammecmayuu: 3ader, 2 Crnemudukarus MPI. O6mue nonsitusa. O6macts npumeneHust. MPI:
mubd. 3auger, sk3amen (3auer, dudd. 3auy, DK3. DK3. MexaHu3M 3amycKa U BBIMOJTHEHUS rporpaMM. OOIacTH CBsI3U U
DK3.*¥%) KoMMyHHKaTOpbl. O6mmue nponenypsl MPIL: MHnnuanusanus, 3aBepiieHue.
[IpuMeuanue: * KaHauIaTCKHii HK3aMeH 3 Crneuuduxanust OpenMP: O6mume nonsTust. O61acTs IPUMEHEHUS.
Hupextussl OpenMP. JIlupeKkTHBbI 17151 OTpeIeieHIs TapaJlIeTbHOMU
obnactu. JIMpeKTUBHI AJs pacipe/ie]eHHs BBIYUCICHUH BHYTPU
4. ConepxaHue JUCITUTUTHHBI NapaJLIeNbHOI 061aCTH:
4.1. Pacnpepnenenue TpyA0€MKOCTH TUCLUUIUIMHEI IO pa3JenaM U BUAaM 3aHATHI. 4 TIpo6iieMa TYMUKOB. Bujibl TyHKoB. MeTos! 60pbObI ¢ TYIHKaMH B
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh IPUBEIEHBI B Ta0uLe 3. MapasIe bHBIX TPOTrPAMMHBIX CHCTeMax. [|eHTpaTH30BaH b METOT
Tabnuua 3 — Pazfesnbl, TeMbl TUCHMILINHBI, UX TPYA0EMKOCTh oOHapy’KeHUs TYNHUKOB. J{elleHTpanTu30BaHHbIi METO 0OHAPYKEHUs
P Jlexum | 113 (C3)| JIP KII CPC TynukoB. [IpeoTBpalleHre TyMKOB B TapajuIeIbHBIX MPOrPaMMHBIX
a31€JIbl, TEMbI JUCIHHUITIINHBI
(vac) | (yac) | (uac) (ac) | (uac) cuctemax. CHHXPOHH3ALHS JIOTHYECKOTO BPEMEHHU B MapaleIbHbIX
Cemectp 1 IporpaMMHBbIX cucteMax. CHHXpOHM3alMs PU3UUECKOT0 BPEMEHH.
Pa3,z[en 1. HapannenLHLIe BBIYMCIUTEIbHBIC ITPOLIECCHI 5 3 5 Pacnpez(eﬂeHI/Ie CTATUYCCKUX U TUHAMHUYCCKUX CUCTECM ITPOILIECCOB 110
U aPXHUTEKTYPBI npoueccopam napamienbHbix BC. Croxactuueckue MeTobl. Mojenb
Paznien 2 [IporpamMmmupoBanue napaiedbHBIX CHCTEM 3 3 14 MYJIBTUIIOTOKOBBIX BeIUKCIEHUH birymoBa-Jleizepcona. [lmanupoBanue
¢ 0OMeHOM COOOIIEHUAMH C MCTIOb30BaHneM MPI MYJIbTUIIOTOKOBBIX BbIUHCIEHUN. «KaaHbIi IIaHUPOBIIKKY». [ImaHupoBImnk
Pazpien 3. IIporpaMMupoBaHue NapauIeIbHBIX CUCTEM ¢ 3 9 15 «3ansteie aucths» [InanupoBumk «IloxutuTens padboTy.
o01el maMsThIO ¢ ucrob3oBanueM OpenMP

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHS



Tembl MpakTHYECKUX 3aHATUN U UX TPYJAOEMKOCTh IMPUBEICHBI B TAOJIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

ycneBaemoctu (TKY)

Jlomamuee 3ampanue (/13)

Kontponsnsie pabots! 3a04ankoB (KP3)

[ToaroToBka K MpOMEKYTOUHOM
arrecrauuu (ITA)

8 8

Bcero: 38 38

5. TlepeyeHn y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUTSI CAMOCTOSITEIILHOM pabOThI 00YUAIOIIUXCS IO TUCIHUIUIUHE (MOJIYIIIO)

Y4eOHO-MeTOINYeCKHe MaTepHallbl JUIsl CAMOCTOSITEIbHONW PabOThl OO0YYarOIUXCsl yKa3aHbl B

o.a. 7-11.

[lepeuenp neyaTHBIX U 3JEKTPOHHBIX YUeOHBIX M3/IaHUH MTPUBEICH B TaOIUIIE 8.

6. IlepeyeHp MeYaTHBIX U DJICKTPOHHBIX YYCOHBIX M3TaHUI

Tabnuia 8— [lepeueHb nevYaTHBIX U DJIEKTPOHHBIX YUESOHBIX M3AaHUN

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4ecKuX | TpyroeMKOCTh, |IPAaKTHUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHII
(Jac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYTOEMKOCTb IPUBEICHBI B Ta0IUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoemKocTs, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 1
1 | Pacnpenenennnie BBEIYMCIICHUS Haq 3 2
CTPYKTYPHBIMU JaHHBIMH
2 | @ynkuun MPI mast oOpaboTKu TepechuIKH 3 2
JAHHBIX MEXIY pacnpeneneHHbIMU
npoLeccaMu
3 | [lapannenbHas COpPTHUPOBKA JaHHBIX B 3 2
pacnpeiesieHHbIX KOMIUIEKcax
4 | TlapaysienbHble UTEPALMOHHBIC BBIYMCICHUS 4 3
B MapaJyIelIbHBIX CHUCTeMax C  o0men
naMmaThlo. PacnapainenuBaHue — onepanui
00pabOTKH BEKTOPOB BEKTOPAMHU.
5 | PacnapannenuBanue BBIYKCIICHUN B 4 3
NapajulesIbHBIX CUCTEMAaX C 001Iel NaMsThIO.
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroImuxcs
Bunasl camocTosTensHON paboThl U €€ TPYL0eMKOCTh PUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Bunasl camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3

N3y4yeHne TeopeTUUECKOro MaTepuania

15 15
quciuminiel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brinonnenue pedepara (P)
ITonroroBKa K TEKyLIEMY KOHTPOJIIO 15 15

Kommuecr
BO
AK3EMILIA
pOB B
HIudp/ oubmiore
URL bubnuorpaduueckas ccpiika Ke
aapec (xpome
MEKTPOH
HBIX
AK3EMILI
pos)
(004.4 /JI | JleBun, M. I1.. IlapanienpHOE MPOTpaMMUPOBAHUE C UCTIOJIb30BAHUEM 10
36) OpenMP: yuebroe nocodbue/ M.: BUHOM. JlaGoparopust 3nanwmii, 2008.
-120c.
( Pobauesckuii, A.. Onepanonnas cuctema UNIX: yuebHoe nocodue/ A. | 27
004.4(075 | Pobauesckuii, C. Hemutorun, O. Crecuxk. - 2-¢ u3zf.. - CI16.: BXB -
)/ P 58) ITetepOypr, 2008. - 635 c.: puc.. - [Ipeam. ykas.: c. 619 - 635. - Hac.
599 - 618: I'noccapuii. - ISBN 978-5-94157-538-1: 199.00 p.
(004.451( | T'opmees, A. B. Onepanmonnsie cucteMsl: yueOHuk/ A. B. T'opnees. - 2- | 37
075)I'68) | e uzn.. - CII6.: IIUTEP, 2006. - 415 c.: puc. - (Y4eOHUK [J1s1 BY30B).
(004.451 | Hewiren X. M., I1. leitren [Ix., Yoduec . P. Oneparmonnsie cucremsl. | 10
1 27) OCHOBBI ¥ IPUHIUIBL. -3-€ u3a.. -M.: bunowm, 2006.-1024 c.
004.4 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsr: [loctpoenue u 3
K66 ananuz. M.: MITHMO, 2001, 960 c.
681.3 T | TanenGaym, DHIpIO. ApXUTEKTYypa KomnbioTepa. - 4-e u3a. - M. u ap. : | 3
18 [Tutep, 2005. - 698 c.
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No HaunmeHnoBanue cocTaBHOM 4acTu Howmep aynutopuun
/i MaTepUaIbHO-TEXHUYECKOMN 0a3bl (TIpu HEOOXOUMOCTH )

MynbsTUMeuiHAs JIEKIIUOHHAS ay AUTOPUS

OpenMP Application Program Interface. Version 3.0 May 2008.
http://www.openmp.org/mp-documents/spec30.pdf

2 | CnenuanusupoBanHas gaboparopust «[IporpaMMHBIX cUCTEM»

Charles E. Leiserson, Harald Prokop. A Minicourse on Multithreaded
Programming. MIT Laboratory for Computer Science, 1998
https://www.researchgate.net/publication/2817427 A Minicourse on
Multithreaded Programming

10. OueHouHsle CpeaCTBA 71 IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEICTB [JIi MPOBEACHUS IPOMEKYTOUHOW aTTECTalU
oOyJaromuxcs 1Mo JUCHUIUTHHE TPUBEACH B Tabmuie 13.
Tabauma 13 — CoctaB OIIEHOYHBIX CPEACTB JUIsl POBEACHUS IPOMEXKYTOUHOM aTTecTalluu

Maurice Herlihy, Nir Shavit. The Art of Multiprocessor Programming.
Morgan Kaufmann Publishers, 2008. 529 p.
http://coolfire.insomnia247.nl/c&mt/Herlihy,%20Shavit%20-
%20The%20art%200f%20multiprocessor%20programming.pdf

Bua npomMeXyTO4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Crucok BOMpOCOB K AK3aMEHY;
TecTnl.

7. IlepeueHb 3NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITMOHHOM ceTh « THTepHEeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(OPMAaLIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «UMHTepHeT», HEeOOXOAMMBIX JJIi OCBOCHHS JIUCIMILIAHBI
npuBesieH B Tabmuie 9.

10.2. B kauecTBe KpHUTEpHEB OICHKH YypPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarolumMucs NMpUMeHseTcsl S-0ajulbHas LIKajla OLEHKU c(HOpMUPOBAHHOCTH
KOMIIETEHIIUH, KOoTopas npuBeaeHa B Tabaune 14. B TeueHue cemecTpa MOXKET HUCIOJIb30BATHCS
100-0annpHast  mIKajJa  MOAYJIBHO-PEMTHHIOBOM  cHCTEMBbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BAaHUSI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu orieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETECHIHHA

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HanmenoBanue

OLICHKa KOMIICTCHIIMI

XapakreprucTrka cdhoOpMUPOBAHHBIX KOMITIETEHIINI
5S-OarutbHAs IIIKasIa P P (bopnupo

8. IlepedeHb MHGOPMAIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp MporpaMMHOIO OOECIEUEHHUs, HCIOJb3YEMOI0 IpPU OCYLIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca MO AUCLUIIIUHE.
[lepeueHb UCIIOIB3yEMOTO MPOTPAMMHOT0 00OecIieueHus mpecTasieH B Tabnuue 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

— oOyyarouuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBIM
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3JIaracr;

— ONUpasCh Ha 3HAHWS OCHOBHOM M JIONOJHUTEIBHOHW JIMTEPATYpHI,
TECHO TIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MMPAKTUICCKON
JeSATEIILHOCTHIO HAIPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJIHO BJIaJICET CUCTEMOM CIEIHUATU3HPOBAHHBIX IOHSTHIA.

«OTIMYIHO»
<GavTCHO»

He mpenycmorpeno

8.2. ITepeuenn MH()OPMATMOHHO-CITPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoliecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTaBICH B
Tadmuie 11.

Tabauna 11— Ilepeuenb MHGPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

— 00yJaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
M0 CYIIECTBY HW3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
TUTEPaTyPHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHUYECKOW JEATEITHHOCTHIO
HaIPaBJICHUS;

— apTryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 00OOIIEHHS;

— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX OHITHIA.

«XOPOIIIO»
«3aYTEHO»

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUILINHE, TIpecTaBleH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepruaabHO-TEXHUUECKON 0a3bl

— o0yyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JIara€T €ro, ONMPasCh Ha 3HAHHUS TOJBKO OCHOBHOU
JUTEpaTyphl;

— JIONyCKaeT HEeCYIIECTBEHHBIE OMMMOKHA U HETOYHOCTH;

— WUCTIBITHIBAET 3aTPYyAHEHUS] B MPAKTUYECKOM MNPUMEHEHUHM 3HAHHM
HaIpaBJICHUS,

— cnabo apryMeHTHPYET HAayYHBIE MTOJI0KEHNUS,

— 3aTpyaHsieTcs B GOPMYJIUPOBAHUHU BBIBOJIOB U 000OIICHUI;

— YaCTUYHO BJIQJICET CUCTEMOM CIEIMATM3UPOBAHHBIX MOHITHH.

«yJIOBJIETBOPUTEIILHOY
«3a4YTEHO»




Or11eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

JupekTuBa single.

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

MarepHana;
PAacCMOTPEHHH TMPOOJIEM B KOHKPETHOM HaIPaBICHHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHUS;
— He GOPMYJIUPYET BBIBOJIOB M 0000IIICHUI.

— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IPUMCHCHHUN 3HaHHI>i;

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbIL.
Bomnpocs! (3agaun) uid 5K3aMeHa rpecTaBieHsl B Taduuue 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) s IK3aMeHa Koz
MHIMKATOpa
1 Boruncnurensusle npoueccbl. @opmanbHas moaens. Cpoiictea | 11K-2.3.1
npolecca. IIK-2.V.1
2 Cucrema npornecco. HezaBucrumble poueccsl. [IK-2.B.1
BzaumoeiicTBre npoieccos. T1IK-10.3.1
3 [TokazaTenu nmapamuienbubix BC u BeruucieHuit [IK-10.V.1
4 Kiaccrl napamiensasix BC [1K-10.B.1
5 CuHXpOHHAas U aCUHXPOHHAsl OpraHu3alus ooMeHa
coobmeHussMu. RDMA.
6 MPI: Cranmgapt MPI. O6mue noustus. O061acTH CBSA3H U
KOMMYHHKATOPBI.
7 O6mue npoueaypst MPL: Mnunuanu3zanus, 3aBepuieHue.
8 O6mume npouenypst MPI: Onpenenenue odiiero uyncia
napauleJIbHBIX IPoLECcCcOoB B rpynne. OnpenencHue Homepa
npolecca B rpyIie.
9 MPI: ITpuem/nepenaya cooOIEHUH MEXTy OT/IEIbHBIMU
IPOLIECCAMH.
10 MPI: I'pyninoBsie (KOJIJIEKTUBHBIE) B3aUMOJIEHCTBHSL.
Paccbuika nesoro coobuienus nporeccam. COopka JaHHBIX OT
IIPOLIECCOB.
11 MPI: I'pynnoBsle (KOJIJIEKTUBHbBIE) B3aUMOJICHCTBUSA:
Pacceuika yacreii coobmenus npoueccam. Coopka yacteit
COOOIIEHHUS C MPOLIECCOB.
12 MPI: @yHKIMM NOAAEPKKHU PACIIPEACIICHHBIX ONEpaLli:
Brinonnenue riio0anbHbIX Oneparuii ¢ BO3BpaToM
pe3yNbTaToB B TIaBHBIN Mpolecc. BrinonHenne rno0aibHbIX
olepanuii ¢ BO3BpaTOM pE3yJIbTaTOB BO BCE MPOLIECCHI.
13 MPI: CunxpoHu3aius mpoeccos.
14 MPI: Bupryanu3sauus TOIOJIOTHH.
15 [TporpammupoBanue MBC c o0mieit mamstero. [Iporieccsr u
notoku B POSIX
16 OpenMP: O6mue noustus. O61acTh NPUMEHEHUSI.
17 HupextnBsl OpenMP: JIlMpeKTUBBI 1151 onpeeneHus
napajsiesIbHONW 00J1aCcTH.
18 OpenMP: JlupeKkTuBbl 111 pacupeieeHusl BBIYUCICHUI
BHYTpPH NapajuienbHoi obnactu: Jlupekruna for.
19 OpenMP: JlupekTuBbl AJis pacipeieieH s BBIYUCICHUN

BHYTpPH NapajuiesbHoi o0nactu: JlupekTusa sections.

20 OpenMP: JIupexTuBsl a1 pacrpeeaeHus] BEIYUCICHUM
BHYTpU napajuienbHoi obnactr: OObeTMHEHNE TUPEKTUB
parallel u for (sections).

21 [Tpobnema TYNUKOB B MapayuIeIbHBIX TPOrPAMMHBIX
cucremax. Buabl TynukoB. Metoasl 60pb0ObI € TyIHMKaMu B
I1apaJuIeJIbHBIX IPOIrPAMMHBIX CUCTEMAX.

22 [leHTpanu3oBaHHBIN METOI OOHAPYKEHUS TYITHMKOB B
[1apaJuIeJIbHBIX IPOrPAaMMHBIX CUCTEMAX

23 JlenieHTpaIM30BaHHBIN METO]] OOHAPYKEHHS TYTTUKOB B
I1apaJUIEJIbHBIX IPOIPAMMHBIX CUCTEMAX

24 [IpenoTBpallieHNe TYIUKOB B apaslieIbHbIX MPOrPAMMHBIX
CUCTEMAX

25 CuHXpoHHU3a1Ms JIOTHYECKOT0 BPEMEHHU B NTapaJuIEIbHBIX
MIPOrpPaMMHBIX CUCTEMax

26 CunxpoHnuszanus (U3NYeCKOro BpEMEHHU B apauIeIbHbIX
MIPOrpPaMMHBIX CUCTEMax

27 Pacnpenenenue nmpoueccos no npoueccopaM. Kpurepuu u
noaxojibl. Pactipenenenre cTaTHueCKON CHCTEMbI IPOIIECCOB.

28 Pacnpenenenue nmpoueccoB no npoueccopam.
[lentpanuzoBansbiii MeToa “Up-Down”

29 Pacnipenenenue npoueccos no npoueccopam. Mepapxuueckuii
QJITOPUTM.

30 Pacnipenenenue nporeccoB mo mporeccopam.
CroxacTu4ecKkue aaropuTMBbl.

31 PopManbHBIE MOJIEIN NAPALIEIbHBIX BEIYMCICHHMN.

32 Mopenb MyIbTUIIOTOKOBBIX BbIYHCIEHUN biryMoBa-
Jleitzepcona.

33 [imanpoBaHre MyJIbTUIIOTOKOBBIX BBIYMCICHUM. «OKaaHbIi
TUTAHUPOBIIIHUKY

34 [1nanupoBaHue MyJIbTUIIOTOKOBBIX BHIYMCIECHUH.
[11aHUPOBIIMK «3aHATHIE JIUCThSI»

35 [InanupoBaHue MyJIbTUIIOTOKOBBIX BBIYUCIICHUM.
[Tnaauposmmk «Iloxururens padboT»

36 Ompenenenue 001IeTo YKca MapajyIeIbHBIX TIPOIECCOB B
rpynmne.

37 Omnpenenenue HoMepa nporiecca B rpynme. MPI

38 [Tpuem/nepenaya cooOIIEHUI MEX Ty OTIEIbHBIMU
MIPOLIECCAMH.

39 OpHoBpeMeHHas repeaya v MpueM COOOLIEHUS MEKITY
OTJEJIbHBIMU MPOLIECCAMH.

40 CuHXpOHM3aIIUS TPOIIECCOB.

41 [TporpammupoBanue ¢ AupeKTuBoi for

42 [IporpamMmMupoBaHue ¢ AUPEKTUBOM sections

43 [TporpammupoBaHue ¢ AMPEKTUBOH single.

44 O6benunenue nupekTus parallel u for (sections).

45 [IpuMeHeHne TMPEKTUB CHHXPOHU3ALINH.

46 [IpenoTBpallieHNE TYIMKOB B LIEHTPATN30BaHHBIX
napajulesbHbIX TPOrPaMMHBIX CUCTEMAX.

47 [IpenoTBpaleHre TyIMKOB B PacIpeleleHHbIX NTapaljIeIbHbIX

IIPOTPaMMHBIX CHCTEMAX.
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CuHXpoHU3aLMs JIOTHYECKOTO BPEMEHH B MapalIeIbHBIX
POrPaMMHBIX CUCTEMAaX

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

A. Tlapamerp num_threads nupektussl parallel

b. Kak onpeneneno B kKoHKpeTHOM KoMmnuisitope OpenMP
B. Ilepemennas okpyxenuss OMP_NUM THREADS

I'. ®ynkmmst omp set num threads

Ne /i [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera

Kon
WHJUKATOpa

Kaxkue Tumbl napaniebHbIX TEPEMEHHBIX MOTYT ONPEACISITHCS IS
napajuieIbHOi o01acT B ctanaapte OpenMP miis napamienbHbIX
BBIYHCIIUTEILHBIX CUCTEM C OOIICH MaMSThIO

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

Ilepeyenp TeM Uil KypcOBOIO IPOEKTUPOBAHUS/BBINOIHEHUSI KypcOBOH pabOTh
npeJcTaBieHbl B Ta0ue 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

Kakas #pragma npumensieTcst sl pacapauieTuBaHus IIUKIIOB
(pacupenenenye uTepaunii HUKIa MEKIY OTOKaMHU) B CTaHapTe
OpenMP niis mapajuieTbHbIX BBIYUCIUTEIBHBIX CHCTEM C OOIIICH
aMSThIO

Ne i/t

KYpCOBOi paboThI

[TpuMepHBIii TepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ha kakue qBa mpuUHIIMITHATBHBIX BUJIa C TOUYKH 3PEHUS BOSMOYKHOCTH
oOMeHa TaHHBIMH Pa3JIENSIFOTCS MapaJUIeIbHbIC BEIYUCIUTEIHHBIC
CUCTEMBEI?

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocsl i mpoBeneHHs TPOMEXKYTOYHOH aTTECTallMM B BHAE TECTHPOBAHHMS
npeJcTaBieHbl B Ta0uie 18.

Tabmuna 18 — IIpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

Oyuknus MPIL Gather B crannapre MPI s mapannenbHbIx
BBIYHCIIUTEILHBIX CHCTEM C OOMEHOM COOOIIEHUSIMU

IIK-2.3.1
[K-2.V.1

Oyukuus MPI Barrier B crannapre MPI ans napamnensHbix
BBIYUCIIUTEIBHBIX CUCTEM C OOMEHOM COOOIIEHUSIMH BBIIOJIHICT
(BpIOCpUTE OJIMH MPABUIILHBIN OTBET):

A. OGapbepHYIO0 CHHXPOHH3ALIUIO

b. oOMeH naHHBIMHA

B. pacrnpenencHHbIC BEIYUCICHUS

['. cucrteMHble PYHKINH

[1IK-2.B.1

[IK-10.3.1
[1IK-10.V¥.1
[IK-10.B.1

YCcTaHOBHTE COOTBETCTBUE MEK/Y TUIIAMU MAapaUICIbHBIX CHCTEM U HX
OIIMCAHUEM.
1. CummMmeTpuyHble MyJIBTUIIPOLIECCOPHBIE cUCTEMBI (SMP)
2. Cuctemsl ¢ GU3NYECKU pacpeIeICHHOM, HO JJOTHYSCKU 001en
MaMSThIO
3. Cucrembl ¢ 0OMEHOM COOOIIEHUIMA

A. HesaBucumoe aipecHOE MMPOCTPAHCTBO: aipec 00paIeHus B
MaMsTh — aJpec JOKAIbHOU MaMATH

b. OGmiee anpecHoe mpocTpaHCTBO, HO OOpAIICHUE K TAMATH JBYX
THUIIOB: HAMPAMYIO K CBOCH JIOKATbHON MaMITH U K YY>KOU MaMaTh
gyepe3 CHCTEMY CBSI3U

B. OO6uee anpecHoe mpocTpaHCTBO: MporpamMma, uaymias Ha Ji000M
MIPOIIECCOPE CUCTEMBI, MOXKET OOPaTUTHCS K JII000H sSUeiike maMaTu
(o011ero aapecHOro MPOCTPAHCTBA)

BriOepute Bce BapuaHThI, COOTBETCTBYIOIIME OMTMCAaHUIO UHTEp(deiica
OpenMP (Open Multi-Processing) s mapanienbHbIX
BBIYUCITUTEIFHBIX CUCTEM C OOIIEH MaMsThIO:
A. TIporpammuslit uatepdeiic (API) mis oOmena coobeHusIMu
b. Tlo3Bomsier moTokaM OOMEHHMBATHLCS JAHHBIMH Yepe3 OOIIyI0
namsTh
B. TIpumeHsieTcsi MHOTOSIIEPHBIX U MHOTOTIPOIIECCOPHBIX CUCTEM
I'. Tlpumensiercs Ui si3bIKa nporpammupoBanus Python
J1. PaspabarbiBaetcs B pamkax OpenMP ARB (Architecture Review
Boards)

10.

[TapameTp reduction mpUMEHUTENBHO K IEPEMEHHBIM B CTaHIapTe
OpenMP 11151 mapanienbHbIX BBIYUCIUTENBHBIX CUCTEM € O0IIEeH
MaMSATBIO ONpe/eseT (BbIOepUTe OJIMH IPABUIBLHBIN OTBET):

A. YMeHblIEHUE IEPEMEHHON

b. Omnepanuto penykunu

B. HckimoyeHue nepeMeHHou

B cranmapre OpenMP st mapauieTbHbIX BBIYUCIUTEIBHBIX CHCTEM C
o01iel TaMAThIO MOTOKH CO3/at0TCs (BBIOEPUTE OJIUH MPABUIIbHBIN
OTBET):

A. cpa3y npu crapTe MporpaMMbl

b. BBI30BOM crienuanbHOM PyHKIMK CO3AaHUS TIOTOKOB

B. mepen Bxo10M B napasuieibHyI0 00J1aCTh

I'. B 3aBUCHMOCTH OT Harpy3Kku

1.

Kakas nupexTuBa no3BoJiseT 3a7aTh KPUTUYECKYIO CEKIIUIO JJIsl yJacTKa
koza B crangapte OpenMP 1111 mapasuienbHbIX BEIYMCIUTEIbHBIX
CHCTEM ¢ oOIIel MaMAThI0 onpeensieT (BbIOepUTe OAUH MPaBUIIbHBII
OTBET):

master

critical

atomic

barrier

single

parallel

MW

VYkaxuTe NpaBUIIbHYIO NTOCIEI0BaTEILHOCTh IPHOPUTETOB (CHaYasa —
0oJsee MPUOPUTETHBIE, IOTOM MEHEE) CIIOCOOBI ONpeIeIeHUs (3aJaHus)
KOJINYECTBA MIOTOKOB B MapajuieabHoi obsactu B ctanaapte OpenMP
JJI TapalJICJIBHBIX BEIYUCIUTCIBHBIX CUCTEM C O6HI€I\/'I IIaMATBIO:

12.

Bri6epute npaBuibHOE onKcanue paboThl HEOIOKUpYIOIeH GpyHKIuN
OTIIPABKH COOOIIEHUSIMU B MapaJIeIbHBIX CUCTEMaX ¢ OOMEHOM
COOOIIIEHUAMU:
A. Pabota otmpaBurens OyJeT 3a0JI0OKUpOBaHa 70 TeX Mop, MOKa
M0JIy4aTesb HE MOJyYUT JaHHbIE
b. PaGora ornpaButens Oyzaer 3ab6J0KHpOBaHa 10 TeX MOp, MOKa
naHHbIe 13 Oydepa He OyTyT CUMTaHbBI CPEIOi BHITIOJHEHUS




B. OtnpaBurens CMOXET MPOIOIKUTH padOTy cpa3y MOcCie BEI30Ba
byHKIMHA

VYkaxuTe NpaBUIbHYIO IMOCIEA0BATEILHOCTh ONIEPALIN PU ONIepaIiiu
YAQICHHOTO JIOCTYIIA K TIaMSTH Ha 3aliCh B MapaUICIbHBIX CHCTEMaX C
0OMEHOM COOOIICHUSIMMU:

A. OOMeH nJaHHBIMHA

b. Omnepauus oTripaBKu JTaHHBIX

B. UYrenue naHHBIX U3 JJOKAJbHOW NaMSITH

I'. 3anuce AaHHBIX B JOKAIbHYIO MaMsTh

J. Omnepanust npyemMa JaHHbIX

13.

ATOMapHBIA yAaTeHHBINA JOCTYII K MAMSITH B IAPAJUICTHBIX CHCTEMAX C
00MEHOM COOOIIEHUSIMH 3TO (BBIOCPUTE OJIMH MPABUILHBIN OTBET):

. UreHHe NaHHBIX U3 YAAUICHHON NaMATH

OO6parienue kK OAHOMY 3HAUEHUIO yAaJICHHON MaMsTH

Urenue u3 yIaaeHHON MaMSTH WK 3alTUCh B YIAJICHHYIO TAMSITh
UreHue U3 ylaleHHON NaMsITH + U3MEHEHHE + 3aluCh B
YAAJICHHYIO MAMSITh

14.

=W

Bri6epute Bce BapuaHThl, COOTBETCTBYIOIIME OMMCAHUIO HHTEpdeiica
oOmena coobuiernssmMu MPI st mapanienbHbIX BEIYUCIUTETBHBIX
CUCTEM ¢ 0OMEHOM COOOIICHUSIMHU:
A. TIporpammusriii uatepdeiic (API) mis oOMeHa cooOneHUSIME
b. Tlo3BomnsieT moTokaM 0OOMEHUBATHLCS JaHHBIMH Yepe3 OOIIyI0
15. MaMsATh
B. Tlpumensiercs TOJIbKO B CIEIMATU3UPOBAHHBIX CUCTEMAX
I'. Cranpaptusupyercst B pamkax opranuzanuu MPI Forum
. Copepxut onucanue UHTEpPecoB, KOTOPHIE JOTKHBI
MOIICPIKUBATHCS KaK BBIYMCIUTEIBHON MIIaTHOPMOH, Tak 1
M10JIb30BATEIHCKUMU MPOrpaMMaMHU

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00yueHus1, IpeICcTaBlIeHbl B Tabumie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He mpeagycmotrpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  IPOLELYpbl  OLIEHWBAHUSA
MHAMKATOPOB, XapaKTepU3YIOIUX JdTanbl (OPMUPOBAHMUSI KOMIETEHLUH, COJAEpKaTCi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAIOK MU MPOLEAYpPY
MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Mertoauueckue YKa3aHus AJid o6yqa}om1/1xc;1 10 OCBOCHHIO AU CITUITIIIMHBI

11.1. Meronuyeckue ykKazaHusi il OOYYaIOUIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe U SICHO€ HU3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIMH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(byHIaMeHTalbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUSA, HOBEHIIMX
JOCTIDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOIHSAET METOA0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHpOpMaMoHHYI0 (QyHKUMHU. JIeKus packpbplBaeT MOHATHIHBIN anmapat

KOHKpeTHOW oOnacTu 3HaHMs, €€ MpoOJieMbl, AaeT LENbHOE NPEICTaBICHHE O UCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTUTMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYaIOIIUMHUCS JICKIIMOHHOTO MaTepHana;

— TOJy4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0H KOHKPETHOM TEME;

— TOJy4Y€HHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATEIEM;

— pa3BuTHEe Mpo(ecCHOHANBHO-/IETIOBBIX  KAauyecTB, JIIOOBU K  NOpeaMeTy U
CaMOCTOATENILHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— MOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0IMMOTO JJIsi CAMOCTOSTEIILHON pabOThI;

— TIOJIydYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTUSI HAYKM W TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHI HA OJIMKaMIINe TOIbL;

— HAY4YUTbCS METOAMYECKH o0pabaTbiBaTh MaTepuall (BBIICISTH TIJIaBHbIE MBICIU U
MOJIOXKEHHUS, MPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3JIMYHBIX
hopmMyITUpOBKax);

— MOJy4YeHHe TOYHOIO NOHMMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBIN MaTepual MOXKET COINPOBOXKAATHCS JAEMOHCTpalMedl ClaiIoB U
WCIIOIB30BAaHUEM PA3/IaTOYHOr0 Marepuajga MpU MPOBEACHUU KOPOTKHX JUCKYyCCHUH 00
O0COOCHHOCTSIX MPUMEHEHUS OTAEIbHBIX TEMATUK IO TUCIUILINHE.

11.2. Meronuueckue yka3aHus Ui OOy4yaroIIMXCsl IO BBIIOJHEHHIO J1a0OpaTOPHBIX
pabor

B xozme BbionHEHHs J1a0OpaTOpHBIX padoT oOyyarolMics JOJDKEH YIIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOIMKONM M TEXHHUKOU
HKCHEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKALMOHHON XapaKTEpUCTHKONH 0O0ydYaromerocs.
Brimonnenue 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHUH.

BeinonHenue 1abopaTopHbIX pabOT OO0yyaromuMCs SIBISETCS HEOThEMJIEMOH 4YacThbiO
U3Y4YEHMS] JUCUUIUIMHBI, OIpeleseMON Yy4yeOHBbIM IUIAaHOM, M OTHOCHUTCA K CpEACTBAM,
o0ecreyrBaroIUM pellIeHUe CIeIyIOIUX OCHOBHBIX 33a/Jjau 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIMILIMHBL,

— 3aKpEIUIEHHE, PAa3BUTHE MU JETAIN3alds TEOPETUYECKUX 3HAHWUN, INOJYYEHHBIX Ha
JEKUHUAX;

— TOJy4YeHHe HOBOI MH(OpMaLMH 110 U3y4YaeMON JUCIUIINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a0OpaTOpHBIM
000pyJ0BaHUEM U IPUOOpaMHU.

3aganue u TpeOOBaHUS K MPOBEACHUIO JIA0OPATOPHBIX PA0OT
[Ipouiecchl: BHE 3aBUCHMOCTH OT KOJMYECTBA MPOLIECCOB B 3aJaHUM MPOrpamMma JOJKHA
paboTaTh KOppPEeKTHO Ha JOOOM uyucie TmpoueccoB. [log TEpMUHOM  «KOPPEKTHOM
MOJIpa3yMeBaECTCs:

— BpgaBath OAMHAKOBBIN PE3YyJIbTAT B 33/1a4ax, I€ OT YKHCJIA TPOIIECCOB HE 3aBHCUT
MaTeMaTUYeCKUI pe3yJibTaT BHIYMCICHUH (1IepBast, YaCTh 3a/IaHU BTOPOU U TPEThA
nabopaTopHbIe pabOThI).

— BI)I)IaBaTI) paSJ'II/I‘—IHI)Ie, HO HpaBI/IHBHBIe pGSYHI)TaTI)I B 3agadax, Trae
MaTeMaTUYeCKU pPe3ysibTaT 3aBUCUT OT YHUCJIa MPOLECCOB (HAalpuMep — 4YacTh
3aja4 2 nabopaTopHOi paboThI).

Brluucnenusi: MCMonb30BaHUE pPACHPENENCHHBIX BBIUUCIECHUN JIOJDKHO paclpenensiTh
H&l"pySKy 158 COKpaHIaTB BpeMH BBITIOJTHCHUA 3aJja4yH, a HE YBGJ'[I/I'-II/IBaTI) BpeMH U KOJINYCCTBO
BBIYMCIICHUI OTHOCUTENBHO OHO3aJa4HOr0 BhINOIHEHUs1. Hanmpumep:




— Ecnu BekTop AomKkeH OBITH MEpeAaH OT OJHOTO IMpolecca APYTHM IMPOLeccaM, TO
ATOT BEKTOP HY)KHO CO3[aBaTh TOJBKO B TOM IpoOIiecce, KOTOPBIN OyAeT pacchliaTh
JaHHbIE, a HE BO BCEX.

KoMMmyHUKaMu: Tak Kak BBIYMCIUTENN (IIPOLECCHI, MPOLECCOPBl MU BBIYHACIUTEIbHBIC
MAaIIMHbI, KOTOpBIE pEaTU3yIOT BBIUMCICHHS) 3aBEAOMO OBICTpEe, YeM KOMMYHHKaIlUH,
CJIeZIOBATENIbHO, Tepelada JAaHHBIX MEXAy IPOLECCOpaMu JIOJDKHA OBITh MHHUMAIIBHO
HeoOxoaumoi. Hammpumep:

— Ecnu npu copTUpoBKe MaTpullbl OTAENbHBIE MPOLECCHl JOHKHBI COPTHPOBATH
OTJIeNbHBIE CTOJOLBI (CTPOKH), TO HE CIEAyeT IepenaBarh IpoleccaM BCIO
matpunly. IlepemaBath cieayer HENOCPEACTBEHHO CTPOKH, KOTOpbIE OyIyT
OTCOPTHPOBAHBI.

— Ocobenno He crout ucnoib3zoBatb Mmeron AllToAll mist TpaHcmoHUpOBaHHSA
MaTpHLL.

3aganus 151 J1a00paTOPHBIX padoT
JlaboparopHnas pabota Nel. PactipeniesieHHbIE BBIYMCIIEHUS HAJ CTPYKTYPHBIMU JAHHBIMHU.
3ananue: Ilepecnate BekTOp, pasmepHoctd M, N mponeccaM, MUCHOJIb3Yysl pa3IMYHbIE
BU/JIBI CBSI3U MEXK/Y ITpolieccaMu. DJIEMEHThI BEKTOpA 334at0TCS IPOU3BOJIBHO. DJIEMEHTHI
BEKTOpa MEPECHIAEMOT0 U MPUHIATOTO BEKTOPA, & TaKKE BPEMS BBIIOJHEHHUS JTOJIKHBI
OBITH BBIBE/ICHBI HAa DKPaH.
Jlaboparopuas pabGota Ne2. ®ynkiuu MPI mis o06paboTkM MepechbUIKM JaHHBIX MEXIy
pacnpeeeHHbIMU NPOLIECCaMHU.
3ananue: CreHepupoBaTh B KaxJaoM u3 N IpolieccoB BeKTOp uucen. PazmepHOCTb
BekTopa — M. IIpomsBecTu MOAIEMEHTHYIO OOpabOTKY BCEX BEKTOPOB M IIOMECTHUTH
PE3YNBTUPYIOIINN BEKTOp B KakoM-TuOO mporecce. B pabore ucmnonb3oBaTh cpeacTBa
MPI 1 opranu3anuy pacipeIeaeHHbIX BBIYMCICHUM.
Jlaboparopunas pabGota Ne3. IlapamnenbHas  COPTHpPOBKAa MJaHHBIX B PaCHpeEICHHBIX
KOMILIEKCaXx.
3amanue: [lpousBecT COPTHPOBKY AJIEMEHTOB B CTONONAX (WM CTPOKAX) MaTPHIIbI
pasMepHoctd  N*M, ¢ HCHOJNB30BAHUEM pACHpPEICNICHUS BBIYUCICHUH  MEXKIY
npoueccamu cpeacrsamu MPI.
3ameuanue: Ilporpamma momkHa paboTaTh KOPPEKTHO HA JIFOOOM KOJUYECTBE
npoueccoB. MaTpuia mpyu 3TOM He J0JKHA MEHATh CBOU Pa3MEPBI.
Jlabopatopnast pabora Ned. IlapanmnenbHbple WUTEpPAIMOHHBIC BBHIYUCICHHS B TapalieIbHbIX
cucreMax c oobueit namsaTeio. PacnapannenuBanue onepanuii 00pabOTKH BEKTOPOB BEKTOPAMH.
PeanuzoBath M pacnapajuienuTs € nomoulblo TexHosorun OpenMP  paznuunble
olepaly HaJl BEKTOpaMU pa3MEPHOCTH N.
JlaGopaTopHast paborta No5. PacmapajienuBaHue BBIYUCICHUN B IMapaUIeTbHBIX CHCTEMax C
o01iel maMAThIO.
PeanuzoBate u pacnapamnenuts ¢ nomombio OpenMP anroputMbel THUIOBBIX 3ajad
00paboTKku nHpOpMAIUH (3a1a4H ONPEICISIOTCS BApUAHTOM 3a/1aHus).

BapI/IaHTLI HHAWBHUYAJIbHBIX 3aJaHuM Ha J'Ia60paTOpHLIC pa60TBI BbIJACT
npenoaaBaTeiib.

CrpykTypa ¥ hopMa 0TYETA O JabopaTOPHOM padoTe
— 3amanme.

— Tekct nporpaMMsl.

— Pesynbrar paboThl IpOrpaMMBbI.

— BrBogsr

TpeboBanusg kK 0hOPMIIEHHIO OTYETA O JIADOPATOPHOI paboTe

Otuer o mabopatopHOil pabore o0GhOpPMIIIETCS B COOTBETCTBUM C TPEeOOBaHUSIMHU
oopmrnenun oryeroB 0 HUP, KypcoBBIX U JUITIOMHBIX MPOEKTOB cieAyeT monb3oBathest OCT
7.32-2001 uzmanus 2008 roga (http://guap.ru/guap/standart/obl main.shtml )

OTueT opopMIIeTCs B JIEKTPOHHOM U OyMa)KHOM BUJIE.

11.3. Metonuueckue ykazaHus JUisi OOy4aroMIMXCs M0 MPOXO0KIECHUIO CaMOCTOATEIbHON
paboThl

B xoje BBITIONHEHUSI CaMOCTOSATEIBHONW pabOThI, 00YYaIONIUICS BBIMOJHSACT paboOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelisi, HoO 0e3 ero HernocpeJaCTBEHHOTO
y4acTusl.

B mpoiiecce BBIMOTHEHHS CaMOCTOSTEIBHONH paboThI, Y 0Oyd4aromerocs (popMHPYETCs
1esecoodpa3Hoe MmIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHHHM M CHCTEMAaTH3alliM TMPUOOPETAaeMbIX 3HAHWU, O0ECIICYMBAET BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKM ITOBBIIICHUS
poheCCHOHATBLHOTO YPOBHSI.

MeTtonudeckuMi  MaTepuajaMH,  HAMNPAaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00y4YaroIuXcs ABJSIOTCS Y4eOHO-METOIUYECKUN MaTepHal 1o JUCIUILIHHE.

11.4. MeTtonuueckne yKa3zaHUS JJIs OOYyYalOmUXCS IO TIPOXOXKIECHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUUN
00yJaromuxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIBI0 OICHUBAHHS XOJ[a OCBOCHHS
JUACIUATUIMHEL.

11.5. Metoandeckue ykazaHus i1 OOydYaOMUXCS IO MPOXOKICHUIO MPOMEKYTOYHON
aTTeCTalluu.

[lpomexxyrounass  arrecranus  OOydyaroIIMXCS — NpPEAyCMaTpuBacT  OLCHUBAHHE
MIPOMEXKYTOYHBIX U OKOHYATEIHHBIX PE3yJIbTAaTOB 00y4YeHHS MO auciuiuimae. OHa BKIIFOYACT B
ce0s:

— 9K3aMeH — (opMa OIEHKH 3HAHUM, TOJYyYeHHBIX OOydYarIUMCci B MPOLECCe
W3YYCHHsS BCCH JUCIUIUIMHBI WIA €€ YaCcTH, HAaBBIKOB CAMOCTOSTEILHOW pabOThI, CITIOCOOHOCTH
MPUMEHITh MX JUIsI PEIIeHHs] MPAaKTUYECKUX 3adad. JK3aMeH, Kak MpPaBUJIO, MPOBOJIUTCS B
MEePHOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPINASTCS AaTTECTAIIMOHHOW OIICHKOW «OTIIHYHOY,
«XOPOIIIOY, «YIAOBIECTBOPUTEIHHOY, «HEYOBIETBOPUTEIHHOY.


http://guap.ru/guap/standart/ob1_main.shtml

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




