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AnHHOTAIUSA

I[I/ICLII/IHJ'II/IHB. <<Hapannenbﬂme " pacnpeacieHHbIC BBIYUCIICHU BXOIUT B

o0pa30oBaTelbHYyl0 I[POrpaMMy BBICIIEr0 OOpa3oBaHUs — MPOrpaMMmy CHELUAIUTeTa 110
HampapneHuto moaroroBku/ cnenmanbHocTH 09.05.01  «IIpMeHeHHMe W 3KCIUTyaTanus
aBTOMATU3UPOBAHHBIX CHCTEM CIELMATBHOTO Ha3HAYCHHS) HAaIPaBJIEHHOCTH

«Maremaruueckoe, IporpaMMHOE ¥ HH(POPMAIIMOHHOE 00ECIEYCHNE BHIYUCIUTEILHON TEXHUKH
¥ aBTOMATHU3UPOBAHHBIX cuctemy». JluciuruinHa peanusyercs kadeapoit «Neldy.
JlucuuruinHa HanesieHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CIECAYIOIINX KOMITETCHIHN:
IIK-2 «CrocobeH OCyIIeCTBIATh YIpaBieHHE TPEOOBAHUSIMU KOHIENTYAIbHOTO,
(YHKLIHOHAIBHOTO M JIOTHYECKOTO MPOEKTHPOBAHUS MH()OPMAILIMOHHBIX CHCTEM CHELHAIbHOrO
Ha3HAYCHUSD)

CogepxaHue AUCLUIUIMHBI OXBAThIBAeT KPYr BOIPOCOB, CBSI3aHHBIX C MPUHLHUIAMU
OpraHu3ali W INPOrPaMMHPOBAHUS IapajIeIbHBIX BBIYMCICHUI Ha BBIYHCIUTEIBHBIX
CpecTBaxX PasHOro Kjacca — OT MHOTOSJEPHBIX ITPOLECCOPOB, KIACTEPHBIX BBIYMCIUTEIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpOLEcCOpHbIX BC 10 pacnpeneneHHbIX MyJIbTHIPOLIECCOPHBIX
BBIYHMCIIUTEIILHBIX KOMIUIEKCOB, METO/IOB UX IIPUMEHEHHSI B MH()OPMALIMOHHBIX ¥ YIIPABIISFOLINX
cUCTEeMax.

[lpenonaBanue AMCLUMIUIMHBL TNpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUU
yueOHOTro mporiecca: JEKIUH, JJabopaTopHbIe padOThI, TPAKTHUECKHUE 3aHATHS, CAMOCTOSTEIbHAs
paborta cTyaeHTa.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIECAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B popMe 3auera.

OO0mrasi TPyZI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHBIX equHUIbI, 108
4acoB.

S13b1K 00y4EHHS IO TUCIUIIIIMHE «PYCCKHUIA

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpio mucuuruinbbl - «llapasienbHple ¥ pacrpe/ie/ieHHbIe BBIYMCICHUS»  SIBISICTCS
00y4eHHE CTYACHTOB IPHUHLHUIAM OpPraHM3alid W [POrPAaMMHPOBAHMS IAPaJUICIBHBIX
BBIYMCICHUH Ha BBIYMCIUTENBHBIX CPEACTBAX Ppa3HOrO Kjacca — OT MHOTOSJIEPHBIX
MPOLIECCOPOB, KJIACTEPHBIX BBIYHUCIUTEIBHBIX CHCTEM, BCTPOCHHBIX MYJIBTUIpOLECCOpHBIX BC
JI0 PACIPEACNICHHBIX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCOB, METOJOB HX
NPUMEHEHUs B MHPOPMAIIMOHHBIX M YIPABJIAIOINX CUCTEMAX.

V3yuenne HacTOsIEH AUCUMIUIMHBI HEOOXO0IUMO It d(GPEKTUBHON PabOThl CIELHATHCTA
Ha BCEX OJTamax J>KU3HEHHOTO IMKIA CHCTeM 00paboTki WH()OpMALMKM M YIpPABICHHUS B
COBPEMEHHBIX TEXHUYECKUX CHCTEMaXx.

Jucunmivza «[lapamnenbHble W paclpeiesieHHbIC BBIYMCICHUS» IIEpeHA3HAuYeHa s
MOJy4€HHs CTY/ACHTaMH HEOOXOAMMBIX W HaBHIKOB B 00sacTé 3()()EKTHBHOrO MPHUMEHEHUS
MEPCIEKTUBHBIX CPEJICTB BHIYMCIUTEILHOW TEXHUKH, KOTOPBIC BCE CTAHOBATCS Iapalie/IbHbIMU
U PaCIpeAeICHHBIMU BEIYUCIUTEIbHBIMU IUIAT(HOPMAMHU.

1.2. JucuMiuinHa BXOJMT B  COCTaB  d4acTH, (OpPMHpPYEeMOil  y4acTHHKAMH
00pa30oBaTesIbHBIX OTHOILICHHI, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO 00pa3oBaHus (Iaiee —
OI1 BO).

1.3. TlepeuyeHb IulaHUPYEMBIX PE3yJILTATOB OOYUYEHHMS 110 IUCLHUIUIMHE, COOTHECEHHBIX C
[UIAaHUPYeMbIMH pe3ynibraTamu ocBoeHus: OI1 BO.

B pesynbrare n3ydeHusi QMCUHMILIMHBI O00YYalOIIUHCS JODKEH 00JaaaTh CICAyHOIUMU
KOMIIETCHIIMSIMU WK MX YacTaMH. KOMIIETEHIMH W HHIUKATOPBI UX JIOCTHKEHUS PHBE/ICHBI B
Tabumre 1.

Tabnuua 1 — IlepeueHb KOMIETCHIMI ¥ HHIMKATOPOB WX JOCTHKCHHUS

Konn
Kareropus (rpymnma) Kon 1 HanMeHOBaHNE NHMKATOPA TOCTIKCHUS
HauMEHOBaHHE
KOMIIETCHITHH KOMIIETCHIIHH
KOMIIETEHITHH

I1K-2.3.1 3HaTh NPUHIMIIBI Pa3pabOTKH
XapaKTePUCTUK BAPUAHTOB KOHIIENTYaIbHON
APXUTEKTYPBI CUCTEM CIIELIMAILHOTO Ha3HAUCHHS

[IK-2 Cniocoben

OCYILIECTBIIATh
ny ABJICHILG [1K-2.3.2 3HaTh METOABI MPOEKTUPOBAHUS
y g GOBAHMSIMIL MH(OPMALMOHHBIX CHCTEM
P TIK-2.Y.1 ymeTb IIaHUpOBaTh IPOEKTHbIE
KOHLIENTYalbHOTO, 5
[IpodeccronansHble | GYHKIHMOHATEHOTO U panoThl
B — HOLHUICCKONO [1K-2.Y.2 ymeTs onpenensts coctaB paboT 1o
DOCKTHDOBAHHSL pa3paboTke TpeOOBaHUIA M OIPEETIECHUIO
Hi bo ME HOHHBIX KJIFOUEBBIX CBOMCTB CUCTEMBI
CI/ICTGI;I [1K-2.B.1 Bnagers MeTO1aMH IJITAHUPOBAHUS
CHELHATBHOrO IIPOEKTHBIX paboT
[1K-2.B.2 BnazeTh HaBbIKAMH ONIPEIEICHUS
Ha3HAYCHUS

KJTIIOUEBBIX CBOMCTB M OFpaHI/I‘ICHI/Iﬁ CUCTEM
CIICIHAJIbHOI'O HA3HAYCHUA

2.  Mecto auctumianHsl B cTpykType OIT
JlucuumivHa MoxeT 6a3upoBaThCs HA 3HAHUSX, PaHEe MPUOOPETEHHBIX 00YYaIOIMMHCS
NPY U3YYCHUH CIEIYIOINX TUCHMIUTHH!
— TlporpaMmupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHS (51361K CH)
— OnepalyuoHHbIE CHCTEMbI
— CucreMHOE POrpaMMHUPOBAHKE
3HaHUs, NOJIyYECHHBbIC TPU W3YYCHHH MaTepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TAK U MOT'YT HCIOJIb30BATHCS MPU N3YYEHUHU APYTUX JUCLUIIINH:
— Brimycknas kBanugukanuoHHas padbora




3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHBle 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOM
paboThI IO IUCHUILIMHE (M paclpeAeIeHle 3TOH TPYAOEMKOCTH 110 CEMECTpPaM) IIPEACTaBIICHBI B
Tabuune 2.

Tabnuia 2 — O6beM U TPYAOSMKOCTh TUCIUIIITHHBI

nporecca. Cucrema npoueccoB. BzaumozeiicTBie nporeccos.

TpynoemKocTh O
Bun yueGHoii paboThl Bcero cemMecTpam
Ne6
1 2 3

Oowan mpyooemKochnp oucyuniuHol, 3/108 3/ 108
3E/ (4ac)
U3 nux uacoe npakmuueckoi no020mogKu 17 17
AyoumopHhvle 3anamus, BCEro 4ac. 34 34
B TOM UHCIIE:

nexiuu (JI), (qac) 17 17

npakTuueckue/cemunapckue 3anstus (I13),

(uac)

naboparopasie padotst (JIP), (dac) 17 17

KypcoBo# npoekT (padora) (KII, KP), (dac)

9K3aMeH, (4ac)
Camocmoamenvnas paboma, Bcero (dac) 74 74
Buo npomesicymounoi ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, Judd. 3ay, | Bauer 3ager
Ok3.*%)

o .
le/lMeanI/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHne TUCIUTUTHHBI

4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILIMHEL IO pa3/iesiaM U BUIaM 3aHSATHH.

Pa3nem>1, TEMbI TUCHUIIIINHBI U UX TPYAOCMKOCTb IIPUBE/ICHBI B Ta6.III/II_IC 3.

Tabauua 3 — Paszesnbl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

MPI.

Onpenenenne o6wLIero yucia napajielbHbIX NPOLECCOB B IPYIIIE.
Omnpenenenne HoMepa npouecca B rpymmne. MPIL: IIpuem/nepenaua
COOOIIEHUH MEXIy OTAeNbHBIMU mpoueccamu. OpHOBpeMeHHas
nepejaya M HpPHEM COOOLICHHMS MEXAY OTAEIbHBIMH HPOLECCAMU.

CHHXpOHH3ALHUS TPOLIECCOB.

3 OpenMP.

Ipumenenne aupexktus OpenMP: for, sections, single. O0benrHeHNE

mupextuB parallel wu  for (sections). IlpuMeHeHHe IUPEKTHB
CHUHXPOHH3ALHN.
4.3. Tlpaktnueckue (CEMUHAPCKUE) 3QHITHUS
TeMbl NpaKTUYECKUX 3aHATHH M UX TPYAOEMKOCTh IIPUBE/ICHBI B TA0IHLE 5.
Tabnuia 5 — [IpakTHuecKie 3aHATHS U UX TPYIOSMKOCTh
Ne

Ne Tembl IpakTHYECKUX @ . | Tpynoemkocrts, |pa3zaena
o o OPMBbI IPAKTUYECKUX 3aHATHIL (uac) e
JIMHEI
Y4eOHBIM IIIAHOM HE NPEyCMOTPEHO
4.4. JlaGopaTopHble 3aHATUS
TeMbI 1a00PaTOPHBIX 3aHATUH U UX TPYAOSMKOCTb IIPUBEACHBI B TabHIIe 6.
Tabauua 6 — JlaGopaTopHbIe 3aHATUS U UX TPYJOEMKOCTb
Jl_\:‘;')n HanMeHoBaHue 1a60paTOpHBIX paboT ;{ggoeMKOCTL’ g;g;l;ﬁiﬁm
CemecTtp 6
1 MPI. PacnipeneneHHble BEIYUCICHUS HAA CTPYKTYpPHbBIMH | 4 2
JaHHBIMU
2 Oyukiuu MPI 1i1st 06paboTku nepecbUIKH AaHHBIX 4 2
MEX]1y paclpe/ielIeHHbIMU MTPOLECCAMH
3 MPI. TlapannenbHas COPTUPOBKA JaHHBIX B 4 2
pacIpeeneHHbIX KOMIIEKCaX
4 OpenMP. [NapannensHbie HTEpaIMOHHBIC BEIYUCICHHS B 5 3
rapajiebHbIX CUCTEMAaX ¢ O0LIel MaMsThIO.
PacnapannenuBanue onepauuii 06paboTKH BEKTOPOB
BEKTOPaMH.
Bceero: | 17

Paznesbl, TEMBI TUCIUTUIAHBI Jexunn | 113 (C3)| - JIP KII CPC
ACTEL, Anen (gac) (1ac) (gac) (1ac) (gac)
CemecTp 6
Paznen 1. DneMeHTHI TEOpHUN BBIYUCTUTENBHBIX 5 14
MPOLIECCOB.
Pazznen 2 TIporpaMMHupOBaHHe MapalIeIbHBIX CHCTEM
6 12 30
¢ 0OMEHOM COOOLIEHUAMHU C UCITIOJIb30BaHneM MPI
Paszen 3. [IporpaMMupoOBaHUE MapaICTbHBIX CHCTEM ¢
o 6 5 30
o61eit namsThio ¢ ucnosb3oBanueM OpenMP
HUroro B cemectpe: 17 17 74
Uroro 17 0 17 0 74

4.2. CopeprxkaHue pa3/ieoB U TeM JICKIIUOHHBIX 3aHATHIL.
ConeprxkaHue pa3eiioB U TeM JCKIMOHHBIX 3aHSATHH MPHUBEACHO B Tabnuie 4.

Tabnuua 4 — Cozeprkanue pas3/esioB M TeM JIEKIIHOHHOTO MK

Howmep paznena

HasBanue u COJCPKaHUEC pa3g€iOB U TEM JICKIIMOHHBIX 3aHATHI

4.5. KypcoBoe npoekTrpoBaHue/ BBIOJIHEHHE KYPCOBOH pabOThI

YueOHbIM IIaHOM HE IMPESYCMOTPEHO

4.6. CamocTostenbHas paboTa 00yyYarouxcs

Bunbr camocTosiTenbHOM pa6OTLI 1 €€ TPYAOEMKOCTbD ITPUBC/JICHBI B Ta6m/1ue 7.

Tabauua 7 — Busibl caMoCTOSITENILHON paboThl U €€ TPYJ0EMKOCTh

1 DIJIEMEHTBI TCOPHUHU BBIYUCIIATECIBHBIX ITPOLIECCOB.

PopmanbHas MoJenb npouecca. OCHOBHBIE IOHSITHSI U CBOMCTBA

Bcero, | Cemectp 6,

Bun camocrosTenbHONM paboThI
qac 4yac

1 2 3




W3yueHune TeopeTHIECKOro MaTepHana
guctumesl (TO)

30 30

Kypcosoe npoekruposanue (KI1, KP)

Pacuerno-rpaguueckue 3ananus (PI'3)

Bemnosnnenue pegepara (P)

IoaroroBka K TeKylieMy KOHTPOIIIO
ycnieaemoctH (TKY)

30 30

Jomarnee 3ananue (J13)

KonTpousbHble paboTsl 3a0uHuKoB (KP3)

IloaroroBka k MpoMexKyTOUHOM
arrectaryu (I1A)

14 14

Bcero: 74 74

5. IlepedeHb y4eOHO-METOANYECCKOTO 00ECICUCHHS

IIJIsSE CAMOCTOSATEIIbHONU pa6OTI)I 06yqa}01unxcs{ 10 JUCHOUILUINHE (MOIIyJ'IIO)

Y4eOHO-MeTOANYEeCKHEe MaTepHalbl Ui CAMOCTOSTENBHONH paboThl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

6. HCpC‘ICHL TNICYATHBIX U 3JICKTPOHHBIX y‘l€6HI>IX HU3JaHUN

IlepeueHp neyaTHBIX M AIEKTPOHHBIX YY€OHBIX U3AaHUN IPUBEICH B TabnuIe 8.
Tabnuua 8— [lepeueHp ne4aTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

004.4 B 63 | Boeonus, B. B. [lapaienbHbie BEIUHCICHUS : y4eOHOE 1
nocobwue s By3oB / B. B. BoeBoaun, Bi. B. BoeBonuH. -
CII6. : BXB - [Tetepoypr, 2002. - XII, 608 c.

Iony6 JIx., Ban Jloyn Y. Marpuunsle Beraucinenus. M.: Mup,
1999, 548 c.

MPI: A Message-Passing Interface Standard. Version 3.1.
Message Passing Interface Forum. June 4, 2015
http://www.mpi-forum.org/docs/mpi-3.1/mpi3 1-report.pdf

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

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

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nH()OPMaALMOHHO-TENEKOMMYHUKALMOHHOI cet «HTepHeT»
[epeuenn INIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB nH(OpMaMOHHO-
TENIEKOMMYHHUKALIMOHHON ceTh «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCLUILTMHBI
npuBesieH B Tabuuue 9.

Tabmuia 9 — IlepedeHb 3JEKTPOHHBIX O0OpPA30BATENBHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHHKALHOHHOH ceTH «MHTepHeT

URL agpec HanmenoBanue
http://parallel.ru/ JlaGopartopus ITapanienbHbIx HHPOPMALMOHHBIX TexHOJoruit HaydHo-

HCCIIEI0BATENILCKOrO BEIYUCIUTENBHOTO EHTPa MOCKOBCKOTO
roCyIapcTBEHHOTO yHUBepcuTeTa nMeHu M.B.JlomoHOCOBa

8. Tlepedyenb nHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOro MPH OCYLIECTBICHUU
00pa30BaTEIBHOTO MPOIIECCa MO TUCLMILTHHE.
[epeuenp UCmoabp3yeMOro NporpaMMHOro odecrieueHus npescrasieH B Tadmuie 10.

Tabnuia 10— Iepederp nporpaMMHOro obecrieueHus

Ne ii/m HaunmenoBanue

He npexycmoTpeno

8.2. I[lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX
OCYIIECTBIICHHU 00Pa30BaTEILHOTO MpoLecca 10 JUCIHUIUINHE

IlepedyeHp HUCHONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabyumne 11.

CHUCTEM,UCIIOJIB3yEMBIX pu

Tabnuua 11— IlepedeHp HHPOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne /i HaunmenoBanue

He npexycmotpeno

Kommaectso
9K3EMILIIPOB B
URHJ{Hg;Ll:)/ec Bubnuorpadpuyeckas ccbuika 6“23::\::1@
IEKTPOHHbIX
9K3EMILTSIPOB)
004.4/J136 | Jlesun, M. I1.. [TapaniensHOEe IPOrpaMMHUPOBAHUE C 10
ucnons3zoBanreM OpenMP: yueOHoe nocobue/ M.: BUHOM.
JlaGoparopus 3uanwmii, 2008. - 120 c.
004.4(075) PoGauerckuii, A.. Omnepanmonnas cucrema UNIX: yue6HOE 27
P58 nocobue/ A. Pobauesckuii, C. Hemurorun, O. Crecuk. - 2-¢
u3.. - CI16.: BXB - IletepOypr, 2008. - 635 c.: puc.. - [Ipeam.
yka3.: c. 619 - 635. - Ha c. 599 - 618: I'moccapuii. - ISBN 978-
5-94157-538-1: 199.00 p.
004.451(075) | F'opaees, A. B. OnepannonHsie cucteMsl: y4eOHuk/ A. B. 37
res T'opaees. - 2-e uzn.. - CI16.: [IMTEP, 2006. - 415 c.: puc. -
(YueOHUK [U1st BY30B).
004.451 1 Heviten X. M., I1. Jleiiten Ix., Hopnec /1. P. Onepaunonnsie | 10
27 cucteMbl. OCHOBBI 1 IPHHIMIIBL. -3-€ U3[.. -M.: bunom, 2006.-
1024 c.
004.4 K66 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsr: 3
IToctpoenue u ananu3. M.: MIIHMO, 2001, 960 c.
004 T18 Tanenbaywm, J. PacnipeienieHHbIC CHCTEMBI: IPUHIUIIBI U 12
nmapaaurmsl. [lep. ¢ anrn. B. ['op6ynkos. - CI16. : IIMTEP,
2004. - 876 c.
681.3 T18 Tanenbaym D. CoBpeMeHHbIE ONEPALIMOHHBIE CUCTEMBI -2-¢ 2

n3n. -CII6. u ap.: [Turep, 2005.-1038 c.

9. MarepuanbHO-TeXHIYECKas Oa3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOW [UIsl  OCYIIECTBICHHS
00pa30BaTeIbHOrO IpoIIecca MO TUCLMILIHHE, IPEACTaBIIeH B Tabauuel 2.




Tabmuma 12 — CocraB MaTepHalbHO-TEXHUIECKOH 0a3bl

Ne HaumeHoBaHHEe cOCTaBHOW YacTu Howmep ayauropuu
/o MaTepralibHO-TEXHUYECKOW 0a3bl (Tpr HEOOXOIUMOCTH )

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

MynpTUMeAUHHBIA y4eOHbIH Ki1acc 1Sl IPAKTHYECKHX 3aHATHI

CnenuanusupoBanHas nadopaTopus «[IporpaMMHBIX cHCTEM)

— YaCTHYHO BJIAJICET CUCTEMOI ClIeHUAJIN3UPOBAHHBIX TTOHSTHIA.

10. OueHoYHBIE CpeaCTBA VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALNH
10.1. CocTtaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOYHOH AaTTEeCTaluu
oOy4aronmxcs o JUCHUIUIMHE NPUBEIeH B Taduie 13.
Tabmuma 13 — CocraB OLIEHOUHBIX CPEJICTB IS TPOBEJCHUS IIPOMEXKYTOUHOH aTTeCTalun

— 00yvarouMiicsi He YCBOWJ 3HAYMTENIBHOW YacTH IMPOrPaMMHOrO
Marepuaa,

— IOMyCKaeT  CYyNIECTBCHHBbIE  OMIMOKM W  HETOYHOCTH  IPH
paccMoTpeHnH po0ieM B KOHKPETHOM HalpaBJICHUH;

— WCTBITHIBACT TPY/JHOCTH B PAKTHIECKOM MPHUMEHEHHH 3HAHUIA,

— HE MOXXET apryMEHTUPOBATh HAY4YHBIC ITOJIOXKEHHS;

— He (OPMYJIMPYET BBIBOJOB U 0000IICHUH.

«HCYIOBJIICTBOPUTEIILHO»
«HEC 3a4TCHO»

Bug npoMe)xxyTOYHOM aTTecTaluu IlepedeHb OLICHOUHBIX CPEIICTB
DKx3aMeH CIICOK BOIIPOCOB K 3K3aMCHY;
TecThl.
3auer Cnrcok BOIpoCoB;
Tectbl.

10.3. TUOBbIE KOHTPOJIBbHBIC 33/IaHHUSI UITH HHBIC MAaTEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHsl B Tabmuie 15.

Tabmnuia 15 — Borpocsr (3aaun) asst 5K3aMeHa

Ne n/nt Ilepeuens BompocoB (3a1a4) Ul SK3aMeHA

10.2. B kauectBe KpUTEpHEB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETEeHIUI 00y4aronMMHCs MPUMEHsieTcsl 5-0ajulbHasi 1IKana OLEHKH ChOpMUPOBAHHOCTH
KOMIIETEeHIMH, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemecTpa MOXKET UCIIOIb30BATHCS
100-6annpHass  mKana  MOJYJIBHO-DEHTMHIOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IIpaBUIIA
HCTIONB30BaHUSI KOTOPOH, YCTQHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6auua 14 —Kpurepru oeHKH ypoBHs chOPMUPOBAHHOCTH KOMIICTESHIIMI

Y4eOHBIM TIIAHOM HE TPEIYCMOTPEHO

Bomnpocs! (3agaun) puist 3auera / aud¢. 3adera npeacTasieHsl B Tabnuie 16.

OrieHKa KOMITETCHITNN X .
S -Ganbras LKA apaKTEePHCTHKA C(HOPMHUPOBAHHBIX KOMITCTCHIIHI

— oOyuaromuiics I1yOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
MaTepHa;
— YBEPCHHO, JIOTHYHO, IIOCIIEIOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracT;

COTIIHOY — ONHPAasCh Ha 3HAHMUS OCHOBHOM M JOMOJHUTEIHbHON JIHTEPATYPEL,

GAUTCHOY TECHO NMPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHUS C IPAKTUYECKON
JeSITEIbHOCTHIO HATIPABIICHUS,
— yMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIJIBUT'AaEMbIE UM UJICH;
— JIeTIaeT BBIBOJIBI U 0O0OOIICHUS;
— cBOOOIHO BJIAJZICET CHCTEMOM CIICIIHATH3NPOBAHHBIX MOHSITHH.
— 00y4aroLHIACs TBEPJO YCBOWII IPOrPaMMHbII MaTepual, TpaMOTHO U
[0 CyNIECTBY W3/IaraeT €ro, ONHPascCh HAa 3HAHUA OCHOBHOM
JIUTEPATYPBI;

«XOpOmIon — HE JIONTyCKAaeT CYIIECTBEHHBIX HETOYHOCTEIH; 5
— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECCKOW JEATEIBHOCTHIO

«3aYTCHO»
HaIpaBJICHUS,
— apryMEHTUPYET Hay4HBbIC ITOJI0KEHHS;
— JIEJIaeT BLIBOJILI U 0000IIEHNS;
— BJIQJICCT CHICTEMOH CIIeUAIM3UPOBAHHBIX TTOHSITHIA.
— 00yJaronuiicsi yCBOMIJI TOJILKO OCHOBHOM IPOrpaMMHBII MaTepual,
[0 CYyLIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;

«yOBIICTBOPUTENIEHOY» | — JIOMYCKAeT HECYIIECTBEHHBIC OIIMOKH W HETOYHOCTH;

«32YTCHO» — MCHBITBIBACT 3aTPYAHCHHS B IPAKTUYECKOM NPUMEHEHUM 3HAHUIA
HAIpaBIICHUS,
— c1abo apryMEeHTUPYET HaY4HBIC TOJOKEHHS,;
— 3arTpyaHsieTcst B hOPMYJIMPOBAHUH BHIBOJIOB U 0000IICHNUIA;

Tabmnuua 16 — Borpocs! (3aaun) aist 3auera / mudd. 3auera

Ne /i Ilepeuens Borpocos (3a1a4) juist 3ayera / AudhepeHIMPOBAHHOIO 3aUeTa

1 Brruncaurensusie nponeccel. @opmansHas mogesnb. CBoiicTBa mpouecca.

2 Cucrema nporeccoB. HezaBucumele mponecchl. Bzanmoneiictsue
IPOLIECCOB.

3 TTokasatenu nmapamienabubix BC U BeIYHMCICHUN

4 MPI: Cranaapt MPI. O6iue nousitusi. O07aCTH CBSI3H U KOMMYHUKATOPBI.

5 O6uwme npoueaypsl MPI: Mannmanuzais, 3aBepiieHue.

6 O6uwme npoueaypst MPI: Onpenenenne o01iero 4ucia napanieabHbIX
nporeccos B rpynne. Onpenenenie HoMepa npouecca B rpynre.

7 MPI: Ipuem/nepenaya cooOIIEeHUIA MEXIY OTAeIbHBIMHU MPOLIECCAMHU.

8 MPI: I'pynmnoBbie (KOJUIEKTHBHBIC) B3aUMO/IeiCTBIS. Pacchuika 1enoro
coobmmenns nporeccaM. CO0pKa JaHHBIX OT HPOLIECCOB.

9 MPI: I'pynmnoBble (KOJUIEKTHBHBIE) B3auMoeicTBHs: Paccblika yacreit
coobrenus mporeccam. CO0pKa yacTeil cOOOIICHH S C MPOLIECCOB.

10 MPI: ®yHKIMYM NOAJAEPKKN PACIIPEAEIECHHBIX ONepanuii: Bemonnenne
rJI00aJIbHBIX ONEPAIMii ¢ BO3BPATOM PE3yJIbTaTOB B IIABHBIIT POIIECC.
BeinonHenue rio6anpHbeIX ONeparyii ¢ BO3BPaTOM pe3yIbTaToB BO BCe
MPOLIECCHI.

11 MPI: CuaxpoHHU3anus IPOLECcCcoB

12 MPI: Bupryanuszauus TOOOJIOTHH.

13 OpenMP: O6uue nonsrus. O6nacTb NPUMEHEHUSL.

14 Jupextussl OpenMP: JlupeKTUBbI 1715 ONpeeeHns apajienbHOH
obsacTu.

15 OpenMP: JIupeKTHBEI 115 pacipe/ieleHns BBIYUCIEHHI BHYTPU
napauiensHoit oonactu: J{upexrusa for.

16 OpenMP: [IupeKxTHBbI 17151 pacripe/ieNeHus BHIYUCICHUI BHYTPH
napaJuienbHoi obnactu: JIupektusa sections. JlupexTusa single.

17 OpenMP: [IupeKxTHBbI 17151 pacTipe/ieNeHus BHIYUCICHUI BHYTPH
napajulenbHol obnactu: O0benuHeHne nupekTuB parallel u for (sections).




18 [IpoGnema TYyNHMKOB B HapajuleNIbHBIX IPOrPAMMHBIX CHCTEMAaX. Bubl
TynuKOB. MeTobl 60pb0BI C TYNHKaMH B apauIeIIbHBIX IPOTPAMMHBIX
CHCTEMaX.

19 llenTpann3oBaHHbIH MeTO] 0OHAPYKEHHS TYIIMKOB B ITapaJICIIBHBIX
IIPOrpaMMHBIX CHCTEMaX

20 JleneHTpain30BaHHbII METO OOHAPYKEHUSI TYIHKOB B PACIPEICICHHBIX
IPOrpaMMHBIX CHCTEMax

21 [IpepoTBpalieHe TYIMKOB B TAPALICIbHBIX IPOrPAMMHBIX CUCTEMAX

22 Pacnipenenenue nporeccos no nporeccopam. Kpurepun 1 noaxomsl.
Pacnpenenenue ctaTu4ecKoi CUCTEMBI IPOLIECCOB.

23 Pacnpenenenue npoueccos no nporeccopam. CTOXaCTHYECKHE aJITOPUTMBI.

24 Mojenb MyJIbTUIIOTOKOBBIX BeluMciIeHUH biymosa-Jlelizepcona.

25 [1naHupoBaHye MyJbTHIIOTOKOBBIX BbIUMCIEHUN. «KaHbIH MIIAHMPOBIUK»

26 [InanupoBaHye MyJIbTUIIOTOKOBBIX BEIYUCICHUN. [1MaHUPOBIINK «3aHsAThIC
JIUCTBS)

27 IInanupoBaHne MyJIbTUIIOTOKOBBIX BeIYMCIEHHH. [InannpoBmmk
«IToxuturens paboT»

Ilepeuenr TeM st KypCOBOTO IPOEKTHPOBAHMS/BBIIOIHEHHS KypCOBOH pPaboOThI
npeacTaBieHbl B Tabuie 17.
Ta6nuua 17 — [lepedenp TeM Uit KYPCOBOTO IMPOSKTHPOBAHUS/BBIIIOIHEHHUS KYPCOBOH paboThI

No /i [puMepHSIii epedeHb TeM ISl KypCOBOTO NPOSKTHPOBAHUS/BBIIOIHEHHS
B KypCOBOi paboThI

Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

Bonpocsl Ui mpoBeleHUs IMPOMEKYTOYHOW aTTECTAllMM B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabauua 18 — IIpuMepHslii nepeyeHb BONPOCOB JJIsl TECTOB

Ne n/n [IpuMepHbIii IepedeHb BONPOCOB Il TECTOB

Omnpezenenue o01IEro YMcia napauie’abHbIX IPOLECCOB B TPYIINE.

Ompenenenrie HoMepa npouecca B rpynne. MPI

IIpuem/mepeada cOOOLICHHH MEX/Ty OT/ACIbHBIMH IPOLIECCAMHU.

OnHOBpeMeHHas1 epeada v IpueM COOOIICHHUs MKy OTASIbHBIMH IIPOLIECCAMHU.

CHHXpOHH3ALIHUS TPOLIECCOB.

[IporpamMmmupoBaHue ¢ JUpeKTHBOi for

IporpamMmMupoBaHue ¢ IUPEKTUBOH sections

[IporpammupoBaHue ¢ JMPEKTUBOH single.

O6benunenue qupektus parallel u for (sections).

ITpumeHeHre TUPEKTUB CUHXPOHU3AIIMY.

== O [0 [J [N [ [ AW —

i (=

IIpenoTBpalieHie TYNHMKOB B LICHTPAJIN30BaHHBIX MapauIeNIbHbIX TPOrPAMMHBIX
CHCTEMaX.

—
NS

HpCI[OTBpaIIICHI/IC TYINUKOB B paClpeAC/ICHHBIX ITapauIC/IbHBIX ITPOIrPaMMHBIX
CHUCTEMaAX.

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCLMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHus, npeicTaBIeHs! B Tabuume 19.

Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX PadOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONNE  HPOLEAYpPHl  OLEHHBAHUSA
WHJMKATOPOB, XapaKTePH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIIETCHLHM, coaepxaTcs B
JIOKIbHBIX HOpMaTuBHbIX aktax [ YAII, pernaMeHTHUpPYIOIMX HOPSIOK M HPOLELypY
IIPOBEJCHUS TEKYILETr0 KOHTPOJIS yCHEBAEMOCTH M IPOMEKYTOYHON aTTECTALMH O00YYarOIIUXCs
I'VAIL

11. Meroauueckue yKa3aHus Uit 00yYarOMIMXCS IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroguueckne yka3aHus I OOy4arOmMXCs II0 OCBOCHHIO JIEKIMOHHOTO
MaTepuana

OCHOBHOE HA3HAYCHHE JICKIMOHHOI'O Marepuajia — JIOTMYEeCKH CTPOIHOE, CHCTEMHOE,
rIyO0OKOe W SICHOE HW3JIOXKEHHE ydeOHOro marepuana. Ha3HaueHue COBpPEMEHHOW JICKIIMU B
paMKax AMCHHMIUIMHBI HE B TOM, YTOOBI MOJyYHTh BCIO MH(OPMALHUIO [0 TEME, a B OCBOCHHU
(yHIaMeHTaNBHBIX MPOOJEM JUCLUMIUIMHBL, METOAOB HAy4YHOTO IIO3HAHWS, HOBEHIIMX
JIOCTIKCHUI Hay4HOH MbICiH. B yueOHOM mporecce JeKUus BBIIONHSICT METOH0IOIMIECKYIO,
OpraHU3alHOHHYI0 U HH(GOPMAIMOHHYO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpPETHOW 00acTH 3HaHUs, €€ MpOOJEMBl, JaeT LEJbHOE MPEACTAaBICHUE O JUCLHUIUIMHE,
TTOKa3bIBAET B3aMMOCBS3b C IPYTUMHU TUCIUILTHHAMHU.

[l1aHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAOIIUMHICS JTEKIIMOHHOTO MaTepraia:

— TOJIyY€HHE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMMOCBS3AaHHBIX 3HaHUI, YPOBEHb
KOTOPBIX ONpEeNsIeTcs LIeJIeBOM YCTAaHOBKOM K KaX /10l KOHKPETHOU TeMe;

— TOJIyYCHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTENIEM;

— pasBuTHE NOPO(ECCHOHANBHO-ICIOBBIX  KayecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSATEJILHOTO TBOPYECKOI0 MBILIUICHUSL.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpEca, HEOOX0AUMOTO U1l CAMOCTOSTEIILHOM PaboThI;

— T[OJlyueHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BHTHSI HAyKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMKANILINE TOMIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBLACIATH TJIABHBIC MBICIH U
IIOJIOKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  PasIMYHBIX
(opmynupoBkax);

— MOJyYeHHEe TOYHOTO MOHMMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TMTOHSTHH.

JlekuuMOHHBI MaTepual MOXET COIPOBOXAATHCS JEMOHCTpalUed CclnaioB U
HCTIOJB30BAHUEM DPA3aTOYHOTO MaTepualia MpHU TPOBEJCHHH KOPOTKUX JHUCKyCcCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCLUIUINHE.

11.2. Meroanyeckue ykasaHusi Ui OOy4aroIIMXCsS IO MPOXOXKICHUIO MPAKTHYECKUX
3aHATHIA

IIpakTHueckoe 3aHATHE SIBJISIETCS OJHOW M3 OCHOBHBIX (DOPM OpraHm3aluu y4eOHOro
IIporecca, 3aKJIF0YAI0IIAsCs B BBINOJHEHNH 00yJaloMUMICS O PYKOBOACTBOM IIPETIOaBATENs]
KOMIUIEKCA y4eOHBIX 3aJaHWil C LENbI0 YCBOCHHS HAyYHO-TEOPETHYCCKUX OCHOB yd4eOHOI
JUCLUILIMHBIL, TPUOOPETEHHS YMEHUI U HABBIKOB, OITBITA TBOPYECKOW JACATEIBHOCTH.

Lespro mpakTHYECKOTo 3aHATHS JUI1 00yYaroEerocs ABISETCS NPUBUTHE 00YJaIOMIUMCS
YMEHHI ¥ HaBBIKOB MPAKTUIECKOH EATETLHOCTH MO N3y4aeMOi TUCIHILTHHE.

[Inanupyembie pe3yIbTaThl IPU OCBOCHUH 00YYaIOIINMCS IPAKTHYECKUX 3aHATHHI:

— 3aKperuieHue, yriyOleHWe, paclIMpeHHe W JeTalu3alus 3HaHWUH NpU pPEeIICHUN
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CAMOCTOSTENHHOCTH  MBIIUICHHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJIAJCHHC HOBBIMH METOJAaMH M METOAMKAMH H3Y4YEHHsS KOHKPETHOH yueOHOI
JIUCLUTUINHBL

— BbIPa0OTKA CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS IMOMYYEHHBIX 3HAHHHA IS
BBINOJHEHHMS 3a/ITaHUH;




— obecreyeHne PalMOHAIBHOTO COYETAHHS KOJUICKTHBHON M MHIMBHAYaIbHOI (Gopm
oOyueHus.

DyHKIMU PAKTUYECKUX 3aHATUI:
— IIO3HaBaTesbHasd;
— pasBuBaroIas

Ilo xapaxTepy BBIIOJIHAEMBIX OOyYarONIMMCS 3aJaHUH 110 TPAKTUYECKHM 3aHSATHAM,
MPAaKTHYECKHE 3aJaHUs MO JAHHOMY KypCy OTHOCSATCA K aHAIUTHYECKHM, CTaBAMIMM CBOEH
LIEJIBIO TTOJTy4EHHE HOBOI HH(OpMaLUK Ha OCHOBE (popMaIM30BaHHBIX METOIOB.

@DopMBl OpraHU3alUK NPAaKTUYECKUX 3aHATHH - BBIIOJHEHUE YIPAXHCHWH, pEIICHHE
TUMNOBBIX 3a/a4 10 MPUMEHEHUIO H3y4YaeMbIX METOJOB IMOCTPOEHHsS M MPOrpaMMHPOBAHUS
MapauIebHBIX IPOrPAMMHBIX CHCTEM.

11.3. Meroauueckue yKa3aHus Uil OOy4arOLIMXCS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pabot

B xome BeImONHEHMS Ta0OpaTOpHBIX pabOT O0OyYaroIHMiiCs OODKeH YIIyOuTh W
3aKpeNnuTh 3HAHUs, NPAKTHYECKHE HABBIKH, OBIAIETb COBPEMEHHONH METOIMKOH M TEXHHUKOMH
SKCIEPHMEHTa B COOTBETCTBUM C KBAIU(UKAIMOHHOM XapaKTEPHCTHUKOH 00ydYaromerocs.
BeinosiHeHue 1a00paTOpHBIX PabOT COCTOMT M3 KCIEPHUMEHTAIBHO-NPAKTHYECKOH, pacuyeTHo-
AHAJIMTUYECKOH 9acTell M KOHTPOJIBHBIX MEPONPUATHI.

Beimonnenue nabopaTopHbIX paboT 00ydaromuMcs SIBISETCS HEOTHEMIIEMOH YACTBIO
N3Y4eHMS] AUCLUIUIMHBI, ONpeneaseMOd ydueOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
00ecreunBaIOIIM PELIEHHE CIIEYIOIHUX OCHOBHBIX 33124 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBIEHHH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCIUIIINHBL;

— 3aKpeIUICHHE, Pa3BUTHE M JIETalM3allis TEOPETHYECKMX 3HAHWMH, IOJIYYEHHBIX Ha
JIEKLIUSX;

— TOJyYeHHe HOBOH MH(OPMAIMH [0 U3y4aeMON TUCLMILIHHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abOpaTOpHBIM
obopymoBaHHeM 1 pUOOpaMu.

3ananue u TpeOOBAHHUS K NPOBeJEHUIO J1a00PATOPHBIX padoT

Tpebosanus k 8bInOIHEHUIO TAOOPAMOPHBIX pabom

ITporecchl: BHE 3aBUCHMOCTH OT KOJMYECTBA MPOLIECCOB B 3aJaHUH MPOrpaMma JOJDKHA
paboTath KOPPEKTHO Ha JI000OM 4HCIe IPOLEcCOB. II0A TEPMHHOM  «KOPPEKTHO»
MOIPa3yMeBaeTCs:

e BbigaBaTh OJJMHAKOBBIN Pe3ysbTAT B 33j1a4ax, IJIe OT YUCIa POLECCOB HE 3aBUCUT
MaTeMaTUYEeCKU pe3ysbTaT BhIUUCIICHHH (TIepBast, 4aCTh 3aJaHHi BTOPOW M TPEThs
naboparopHsie paboThI).

e BepigaBate paziuMuHble, HO NpaBWIbHBIE pe3yJbTaThl B  3ajadax, IJe
MAaTEMaTHYCCKHil Pe3yJbTaT 3aBHCHT OT YHCIA IPOLECCOB (HAPUMEpP — YacTh
3a7a4 2 1abopaToOpHOit paboThI).

Brruncienusi: MCIoJib30BaHKUE pacnpeaciI€HHbIX BBIUUCIICHUA JOJDKHO pacnpeacisaTb
Harpys3kKy M COKpalaTb BpPEMsA BBIIIOJHECHHUS 3aJa4vd, a HEC YBCINYHUBATHL BPEMSA U KOJIAUYCCTBO
BBIYUCIICHUH OTHOCUTEJIBHO OIHO3aJa4YHOI0 BBIIIOJTHCHUA. HaanMep:

e Ecmu BekTOp H0KEH OBITH MEpelaH OT OJHOTO Ipoliecca APYrHM IPOLEccaM, TO
9TOT BEKTOP HY’>KHO CO3/1aBaTh TOJBKO B TOM IPOLIECCE, KOTOPBII OyleT pacchulaTh
JaHHBIE, a HE BO BCEX.

KoMMyHHKAIMHU: TaK KakK BBIYUCIUTEIN (TPOLECCHI, MPOLECCOPHI MM BBIYHUCIUTEIBHBIC
MAalIdHbl, KOTOpbIE peaju3ylOT BBIYMCICHHS) 3aBEIOMO OBbICTpee, 4YeM KOMMYHHKAIHH,
CIICIOBATENIbHO, IIepeiaya J@HHBIX MEXJAY M[pOLEecCOpaMd JODKHA ObITh  MHHHUMAIIBHO
Heobxoaumoi. Hampumep:

e Ecinu mpu COPTUPOBKE MATPHILBI OTIACIBbHBIC MPOLECCH JODKHBI COPTHPOBATH
OTHCNbHBIE CTONOIBI (CTPOKH), TO HE CIEAyeT IepeaBaTh MPOIECCaM BCIO
matpuny. IlepemaBaTe ciieqyeT HENOCPEACTBEHHO CTPOKH, KOTOpbIE OyayT
OTCOPTHUPOBAHBI.

e Oco0OeHHO He CTOMT HCIob30BaTh MeToa Alltoall asst TpaHCTIOHMPOBAHMS MATPHIL.

3ananus pis J1abopaTopHBIX paboT
JlaGoparopuas pabora Nel. PacnipesienieHHbIe BBIYUCICHUS HA/l CTPYKTYPHBIMH JTaHHBIMH.
3ananue: [lepecnate Bekrop, pasmepHoct M, N mporeccaM, HCHONB3Ys pa3iuyHbIC BUIbI
CBSI3M MEXIy NPOIeCCaMy. DJIEMEHTHI BEKTOPA 33al0TCsI MPOM3BOJIEHO. DIIEMEHTHI BEKTOpa
NEepechbUIaeMoOro M MPUHATOTO BEKTOpa, a TaKKe BPEMs BBINOJIHEHUS JOJDKHBI OBITh
BBIBEZICHBI HA 3KpaH.

JlaGoparopras pabora Ne2. ®yukumu MPI m1s 06paboTky MepechbUIKM JAaHHBIX MEXIY
pacnpeeneHHbIMU ITPOLECCAMHU.

3anmanne: CreHepupoBaTh B KaKJ0M U3 N IPOIECCOB BEKTOp Yucel. Pa3mepHOCTh BEKTOpa —
M. Ilpou3sBecTu Mo3NEMEHTHYIO 00pabOTKy BCeX BEKTOPOB M MOMECTHThH PE3YJIbTHPYIOIINIT
BEKTOp B KakoM-JIM0O0 mpouecce. B pabore ncrnons3oBats cpencrsa MPI s opranusannu
pacnpeeneHHbIX BBIYUCICHUH.

JlaGoparoprast pabora Ne3. [lapamnenbHass COPTHPOBKA MAaHHBIX B PpaclpeieieHHbBIX
KOMIIEKCaXx.

3aganue: IlpowsBecTn COPTHPOBKY 3JIEMEHTOB B CTONONAX (MJIM CTPOKaX) MAaTpPHIIBI
pasmepHoctd NxM, ¢ MCIONB30BaHUEM PACIIPENEICHUS BHIYHCICHUH MEXAY MPOLEeCCaMH
cpencrBamu MPIL.

3ameuanue: [Iporpamma nomkHa paboTaTh KOPPEKTHO HaA JIFOOOM KOJIMYECTBE IPOIIECCOB.
Marpura npu 3ToM He JJOJKHA MEHITh CBOM Pa3MEpBI.

JlaGoparopras pabora Ned. [apamnensHple HTEpallMOHHBIC BBIYMCICHUS B MapalIebHBIX
cucteMax ¢ oOmeid mnamsaThio. PacmapamienuBaHue omnepauuii  00pabOTKH BEKTOPOB
BEKTOPaMH.

Peanm3oBaTh W pacmapaienuTh ¢ moMmoupio TexHosmorun OpenMP pasmuunbie omepannu
HaJ| BEKTOpamu pazmepHocTH N.

JlaGoparopras pabora NeS. PacnapasuieniBanie BBIYHACICHUN B MapalIebHBIX CUCTEMAax C
o01eit mamMsThio.

PeanusoBate W pacnapawienuts ¢ nomomisio OpenMP  anropuTMbl THIOBBIX 3aj1a4
00paboTku nHbOpMaLHH (330a4K ONPEICISIOTCS BAPHAHTOM 3aaHusl).

BapuaHThl MHIMBHYaIbHBIX 33/IaHUH Ha Ta0OpaTOpHbIe PAOOTHI BBIAAET MPEIOIaBATENb.

Ctpykrypa u ¢opma oT4eTa 0 1abopaTopHoii padote CozepkaHie OTIETa



e 3ananue.

e TekcT nporpaMmsbl.

e Pesynbrar paboThI IPOrPaMMBI.
e BriBoab!

TpeboBanus k opopMIIeHHIO 0THETA 0 JIaGopaTOpHOIi padoTe

Otuer o JsaboparopHoii pabore oOQOpMISETCS B COOTBETCTBUM C TPEOOBaHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U TUIIOMHBIX IIPOEKTOB clienyeT noib3oBarbes [OCT
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Otuer ohopMIIseTCs B JJICKTPOHHOM M OyMa)KHOM BHUJIE.

11.4. Meroauueckue yka3zaHust Uil 00YYarOIMXCS O MPOXOXKICHUIO CAMOCTOSTEILHON
paboTsI

B x0/ie BBINOJIHEHHUSI CAMOCTOSITENILHON paboThI, 00y4arOUIMiiCsl BBIIOIHACT paboTy MO
3aIaHHI0 M [P METOJMYECKOM PYKOBOJCTBE IPEHojaBatess, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTHs.

B mpouecce BBIIOJIHCHUS CaMOCTOSTENBHOI padoThl, y obydaromerocs: GopmMupyercs
1esecoo0pasHoe IAHUPOBaHHE Paboyero BPEMEHH, KOTOPOE TTO3BOJSIET M Pa3BUBATh yMCHHS
1 HAaBBIKM B YCBOCHHH M CHCTEMAaTH3alLMH HPHOOPETAEMBbIX 3HAHHUI, 00ECIeYnBACT BBHICOKHI
YPOBEHb YCHEBACGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKM IOBBILICHUS
poQeCCHOHATBHOTO YPOBHSI.

MeToauYecKUMH  MaTepHagaMd,  HANpaB/SIOIIMMH  CAMOCTOSTEIBHYIO  paboTy
00y4arOLIMXCSI SBISIIOTCS Y4eOHO-METOANYECKUIT MaTeprall 1o JUCLMILTHHE.

11.5. Meromuueckue ykaszaHusi Ui OOYYAlOIIUXCSA IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS yCTIEBAEMOCTH.

Texyumii KOHTPOJIb YCHEBAEMOCTH MPEeIyCMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUUN
00y4aronyxcs, OCyIIECTBIISIEMOr0 B TEYCHNUE CEMECTpa C b0 OLCHUBAHUS XO/a OCBOCHUS
JUCIUTITHHBIL.

11.6. Meroauueckue ykasaHus Uil 00yYalOIUIMXCs MO MPOXOMKICHUIO MPOMEIKYTOUHOM
aTTeCTALWH.

Ilpomexyrounast ~ arrectauusi  OOy4YarOLIMXCsS — MPEAyCMAaTpHBAaeT  OLICHUBAHHE
MPOMEKYTOYHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs 1O qucuuiuinHe. OHa BKIIOYAET B
ceost:

—  3a4eT — 9T0 (opMa OLEHKH 3HAHUH, MOJYUYEHHBIX 00YYAIOIMUMCS B XOI€ M3yUYeHUs
y4eOHON TUCUMILTHHBI B LIEJIOM MM MTPOMEKYTOUYHAS (110 OKOHYAHHH CEMECTpa) OLICHKA 3HAHUI
00y4aronmMest 10 OTACNBHBIM pa3[eiiaM JUCLMIUIMHBI ¢ aTTECTALMOHHONW OLCHKOI «3a4TeHO»
WK «HE 3a4TEHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




