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AnHHOTAIUSA

Jucunnnmua  «[lapannensHble ¥ pacnpeleneHHble  BBIYMCICHHS»  BXOIUT B
o0pa3oBaTelbHY0 IporpaMMmy BbICIIEro 00pa3oBaHMsi — IporpamMMmy OakajnaBpuara IO
HanpapneHuto moaroroBku/ cremuaigbHocTH 09.03.01 «MupOpMaTHKa M BRIYHCIUTETbHAS
TEXHHKa» HANpPABICHHOCTH «ABTOMATU3HPOBAHHBIE CHUCTEMbl 00pabOTKM HHOpMauuK U
ynpaBienus». JlucuumninrHa peanusyercst kapeapoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

I1K-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTHI CHCTEMHBIX IPOrPAMMHBIX IPOJYKTOBY

IIK-4 «Cnocoben paspabaTpiBaTh TpeOOBaHHMS ¥ MPOCKTHPOBATH MPOTPAMMHOE
obecrieueHne»

CopeprkaHue IUCHUIUIMHBI OXBAaTBIBACT KDY BOIPOCOB, CBS3aHHBIX C IPHUHIMIAMU
OpraHu3ald M [POrPaMMHMPOBAHMS MApaICNbHBIX BBIYUCICHHH Ha BBIYHCIUTENBHBIX
CpPeJCTBAX Pa3HOro Kjacca — OT MHOTOSAEPHBIX IPOLIECCOPOB, KIACTEPHBIX BBIYMCIUTENIBHBIX
CHCTEM, BCTPOCHHBIX MYJBTHIIPOIECCOPHEIX BC 10 pacnpeneneHHBIX MyIbTHIPOLECCOPHBIX
BBIYUCIIMTEIBHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs! B MHGOPMALIMOHHBIX U YIIPABISIOLIMX
cUcTeMax.

[lperonaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro mpouecca: JIEKIUH, 1JabopaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTa cTyzneHTa.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa.

OOmast TpyZOeMKOCTh OCBOCHHUS JHUCLUILIMHBI COCTaBIACT 5 3a4eTHHIX exuHuL, 180
YacoB.

SI3bIK 00y4eHHUS IO AUCLMIUINHE KPYCCKUI»

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpio mucuuruinbbl - «llapasienbHple ¥ pacrpe/ie/ieHHbIe BBIYMCICHUS»  SIBISICTCS
00y4eHHE CTYACHTOB INPHUHLHUIAM OpPraHM3alld W I[POrPAaMMHPOBAHMS IAPaJUICIBHBIX
BBIYMCICHUH Ha BBIYMCIUTENBHBIX CPEACTBAX pa3HOr0 Kjlacca — OT MHOTOSJIEPHBIX
MPOLECCOPOB, KIACTEPHBIX BBIYHUCIUTEIBHBIX CHCTEM, BCTPOCHHBIX MYJbTUIpOLECCOpHBIX BC
JI0 PACIPEACNICHHBIX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCOB, METOJOB HX
NPUMEHEHUS B MHPOPMALIMOHHBIX M YIPABJIAIOIINX CUCTEMAX.

V3yuenne HacTOsIEH AUCUMIUIMHBI HEOOXO0MUMO It (G (PEKTUBHON PabOThl CIELHATHCTA
Ha BCEX OJTamax J>KHU3HEHHOTO IMKIA CHCTEM 00paboTki HWH()OpMALMKM M YIOpPABICHHUS B
COBPEMEHHBIX TEXHUYECKUX CHCTEMaXx.

JucunmivHa «[lapamnienbHble W paclpeiesieHHbIC BBIYMCICHUS» IIEpeHA3HAuYCHa IS
MOJy4€HHs CTY/ACHTAaMH HEOOXOAMMBIX M HaBHIKOB B 00sacTé 3()()EKTHBHOrO MPHUMEHEHUS
MEPCIEKTHBHBIX CPEJCTB BHIYMCIUTEILHON TEXHUKH, KOTOPBIC BCE CTAHOBATCS Iapalie/IbHBIMU
U PaCIpeAeICHHBIMU BEIYUCIUTEIbHBIMU IUIAT(HOPMAMHU.

1.2. JucuMiuiniHa BXOJMT B  COCTaB  d4acTH, (OpPMHpPYEeMOil  y4acTHHKAMH
00pa3oBaTesIbHBIX OTHOILICHHI, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (aiee —
OI1 BO).

1.3. TlepeuyeHb IulaHUPYEMBIX PE3yJILTATOB OOYUYEHHMS 10 IUCLHUIUIMHE, COOTHECEHHBIX C
[UIAaHUPYEeMBIMH pe3ynbraTamu ocBoeHus: OIT BO.

B pesynbrarte n3ydeHusi QMCUHMILIMHBI O00YYalOIIUHCS JODKEH 00JaaaTh CICAyHOIUMU
KOMIIETCHIIMSIMU WITH MX YacTaMH. KOMIIETeHIMH 1 HHIUKATOPBI UX JIOCTHKEHUS PHBE/ICHBI B
Tabumre 1.

Tabnuua 1 — IlepeueHb KOMIETCHIMI ¥ HHIMKATOPOB WX JOCTHKCHHUS

Konn
Kateropus (rpynna) Ko 1 HauMeHOBaHUE HHANKATOPA JOCTHXKEHUS
HauMEHOBaHHE
KOMIIETEHIIUN KOMIIETEHIIUH
KOMIICTCHIIUH

I1K-3.3.1 3HaTh CTaHAAPTHI peannu3aLuu
uHTEp(PEiCOB MOAKIIIOYAEMbIX YCTPOKCTB,
TEXHOJIOTHH Pa3pabOTKU U OTIIAJKU CUCTEMHBIX
IPOAYKTOB, KOHCTPYKIIHU PACIPEIEICHHOIO
apajuleIbHOrO NPOrPAMMHUPOBAHNUS], IPHHIIUIIBI
OPraHU3aLHU U CXEMbI PaOOTHI ONEPALOHHBIX
CHCTEeM, IPHUHIHIIEI IOCTPOSHHUS CETEBOIO

[IK-3 Criocoben 5
B3aMMO/ICHCTBHS

paspaGatsBats [1K-3.Y.1 ymeTs NIpUMEHATH S3bIKH
[podeccroHanbHbIE | KOMIIOHEHTHI
IIPOrPaMMHUPOBAHUS HU3KOT'O U BBICOKOT'O YPOBHS,
KOMIICTCHIHH CHCTEMHBIX OCYILECTBIISATh OTIAJKY IPOrPaMMHBIX ITPOITYKTOB
HpPOrpaMMHBIX . .
HPOYKTOB ZU1A LENEBOH ONEPALHOHHOMH CHCTEMB, paborats ¢
JOKYMEHTaluuen
TIK-3.B.1 BinageTs HaBbIKAMH HAIIMCAHUS
HCXO/IHOTO KOZIa TPOTPAMMHBIX TPOIYKTOB IS
LIEJIEBBIX ONEPALIMOHHBIX CUCTEM, BIAAETh
TEXHOJIOTUSIMU Pa3pabOTKH M OTJIAKH CHCTEMHBIX
MIPOAYKTOB, HABBIKAMH PacHpe/eICHHOTO U
MapaJUIEIbHOTO IPOTPAMMHPOBAHHUS
[1K-4 Cniocoben [1K-4.3.1 3HaTh METOI0IOTUH PA3PaOOTKH
pa3pabaTbIBaTh MIPOrPaMMHOTO0 00ECTIIEYCHUSI U TEXHOJIOTUH
[MpodeccronanbHbie | TpeOOBaHUS U [IPOrpaMMHUPOBAHUS, METOJIBI U CPEICTBA
KOMITCTCHIIMN MIPOEKTUPOBATH MIPOEKTUPOBAHUSI IPOTPAMMHOT0 00eCIICYeHHS,
IIPOTrPaMMHOE CTPYKTYp JaHHBIX, 0a3 JaHHBIX U IPOTPAMMHBIX

obecrieueHne uHTepdeiicor




TIK-4.Y.1 ymeTs NpoBOJAMTH aHAIH3 TPEOOBAHUIA,
MIPUMEHSTH METO/IbI M CPEACTBA IPOCKTHPOBAHHUS
MIPOrPaMMHOTO 00ECTICUeHUs, CTPYKTYP JaHHBIX,
0a3 aHHbBIX, IPOrpaMMHbIX HHTEpdeiicoB
I1IK-4.B.1 BnageTs MeTORaMH U CpeICTBAMU
pa3paboTKU MPOrPaMMHOT0 00ECHICUCHUS U
TEXHOJIOTHEH MPOrPaMMHUPOBAHUSI, METOAMH U
CpelNCTBAMH POEKTHPOBAHHS IIPOTPAMMHOTO
obecrieueHus1, CTPYKTYp JaHHbIX, 0a3 JaHHBIX U
[POrPaMMHBIX HHTEp(EHCOB

2.  Mecto aucuuminsbl B cTpykType OI1
JucuuruinHa MokeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIHUILIHH!
— TIporpammupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHs (s13b1K Ci)
— OmnepanoHHbIE CUCTEMBbI
— CucreMHOE IPOrpaMMHPOBAHUE
3HaHUs, MOJyYECHHbIC TPH H3YYCHHH MaTepuaia JAaHHOW JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCHOJIB30BAThCS MPU U3YYEHUH APYTUX JUCLUIINH:
— Brimycknas kBanudukannonHas pabora

3. OOBEeM U TPYJOEMKOCTb TUCIUILIHHBI
JlarHBIEe 00 00IEM 00BEME IUCIUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB y4EOHOM
paboThI MO AUCHHUILTHHE (M paclpeAeieHre 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
tabure 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh TUCLHUIIIHHBI

. TpyaoeMKocTh 0 cemMecTpam
Bua yue6HO# paboTht Bcero NoG No7
1 2 3 4
Oowan mpyooemkocms oucyunauHol, 5/ 180 272 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoil nO020Mo6Ku 34 17 17
AyoumopHnsle 3anamus, BCETo 4ac. 68 34 34
B TOM UHCIIE:
aexuuu (JI), (dac) 34 17 17
npakTuueckue/cemunapckue 3anstus (I13),
(gac)
naboparopasie padotst (JIP), (dac) 34 17 17
KypcoBo# npoekT (padora) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 76 38 38
Buo npomesicymounoin ammecmayuu: 3ayer, 3auer
mapd. 3ader, sk3amen (3auer, Jdudd. 3ad, 3 ’ 3auer DK3.
DK3.*¥) 1

o -
IIpumeuanue:  kanauaaTckuil 9K3amMeH

4. ConepxaHue TUCIUTUTHHB
4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILTMHEL 10 pa3/iesiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabmuua 3 — Paszesnsl, TeMbl JUCUUIUIMHBL, UX TPYL0€MKOCTh

Pasaenbl, TeMbI TUCIIMTLTHHBL Jlexruu 113 JIP KIT CPC
(uac) (C3) (uac) (uac) (uac)
L aY
Cemectp 6
Paznen 1. DeMEeHTHI TEOpHH 5 10
BBIYHCIIUTENIBHBIX IIPOIIECCOB.
Paznen 2 IIporpammupoBanme 6 9 14
napajuleNIbHBIX ~ CHCTEM ¢ O0OMEHOM
COOOIIEHUSIMHU C HCNOJab30BanueM MPI
Paznen 3. IIporpammupoBanue| 6 8 14
napajuleNIbHBIX ~ cUCTeM ¢ oOreid
HaMATBIO ¢ MCToJIb30BaHeM OpenMP
Uroro B cemectpe: 17 17 38
Cemectp 7
Paznen 4. Tunossie npodiems! U 17 17 38
METOABI PEIICHUSA ITPU OpTaHU3alluNu
TmapaJuICJIbHBIX MMPOTPAMMHBIX CUCTEM
Hroro B cemectpe: 17 17 38
HUroro: 34 0 34 0 76

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeioB U TEM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmuie 4.

Ta6nnua 4— CO[[ep)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIa

Howmep paznena

HasBanue u COZCPIKAHUC pa3aCJIOB U TEM JICKITMOHHBIX 3aHITHI

1

DJIeMEHTHI TEOPHH BBIYMCIUTEIBHBIX IIPOLIECCOB.
dopmainpHas Mozenb mporecca. OCHOBHBIE TOHSATHS U CBOWCTBA
nporecca. Cucrema nporeccoB. BzaumozeiicTBie nporeccos.

MPIL.

Onpenenenue 00IIEro 4yucia MapajUIeNbHBIX IPOLIECCOB B IPYIMIIE.
Onpenenenne HOMepa mporecca B rpymme. MPI: [lpuem/mepenaua
COOOLIEHUH MeXIy OTAeNbHbIMUH mpoueccamu. OJHOBpeMEHHas
repefaya M IPHEM COOOIIEHHS MEXIY OTACIBHBIMU IPOLECCAMH.
CHHXpOHH3ALHS TPOLIECCOB.

OpenMP.

IMpumenenne nupexrus OpenMP: for, sections, single. O0benuHeHue
mupextuB parallel wu for (sections). IlpuMeHeHHe IUPEKTHB
CHUHXPOHH3ALHN.

[IpemoTBpamieHne TYNHKOB B  MapajUICIbHBIX  IIPOTPAMMHBIX
cucremax. CHHXpOHHM3ALMsI JIOTHYECKOTO BPEMEHH B INapalieiIbHBIX
MIPOTPaMMHBIX CHCTEMax.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHS
TeMbl NpaKTUYECKUX 3aHATHI M UX TPYAOEMKOCTh ITPUBE/ICHBI B TA0IHIIE 5.

Ta6nnua 5— HpaKTI/I'-IeCKI/IC 3aHATHUSA U UX TPYAOCMKOCTH

Ne
Ne Tembl IpakTHYECKUX . | Tpynoemkocrts, |pa3aena
. DOpMBI MPAKTUIECKHUX 3AHATHI
n/n 3aHATUI (gac) JIUCIIMII
JIMHBI

YueOHbIM IIaHOM HE MPESYCMOTPEHO




4.4. JlaGopaTopHble 3aHATUSA

TeMbl 1a0OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBECHBI B Ta0HIIE 6.

Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYIOEMKOCTh

6. HepequL TICYATHBIX U IJICKTPOHHBIX y‘{e6HHX W3JaHuN

INepeueHp MeyaTHBIX U HIEKTPOHHBIX YUEOHBIX U3IaHUI NPUBEAEH B Tabmuue 8.
Tabauna 8— IlepeueHb NeYATHBIX M DICKTPOHHBIX YUeOHbIX H31aHUI

Ne HaumeHoBanue 1a60paTopHBIX paboT Tpynoewxocts, | Ne pasnena
/n (dac) JUCLIMIITMHBL
Cemectp 6
1 MPI. PacnipeneneHHble BIUMCICHUS HaJl CTPYKTYpHBIMH | 4 2
JIAHHBIMHU
2 Oynxnnu MPI i1st 06paboTku mepechuUIKn TaHHBIX 4 2
MEX/1y PaclpeaeIeHHbIMHU MIPOLECCAMH
3 MPI. [TapannensHasi COPTUPOBKA IaHHBIX B 4 2
pacIpe/ieNIeHHbIX KOMILIeKCax
4 OpenMP. IlapannensHble UTEPALMOHHBIC BBIYUCICHUS B 5 3
TapaJuIeIbHBIX CHCTEMAX C OOIIEH MaMATHIO.
PacnapannenuBanue onepanuii 00pab0OTKH BEKTOPOB
BEKTOPaMH.
Cemectp 7
5 OpenMP. PacnapannenuBanue BBIYUCICHUH B 17 3
MapaJuIeIbHBIX CHCTEMAX C O0IIEH MaMsAThIO.
Bcero: | 34

4.5. KypcoBoe IpOeKTHPOBaHHe/ BBHIIOIHEHUE KYPCOBOil pabOThI

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

4.6. CamocTrosTenbHast paboTa 00y4arOIIUXCst

Buzpl camocTosTenbHOM paboThl U ee TPYA0EMKOCTh NPUBEICHBI B TA0IHILIE 7.

Tabnuia 7 — Busl caMoCTOSTENbHON pabOThI M €€ TPYJ0eMKOCTh

Buz camocrosiTenbHON paboThI Blclzzo’ CemecTp 6, yac Cemectp 7, yac
1 2 3 4
H3yuenue TeopeTHiecKoro MaTepuaia
30 15 15
guctumesl (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IMoaroroBka K TeKylieMy KOHTPOIIIO 30 15 15
ycneBaemoctu (TKVY)
Jomaninee 3ananue (J13)
Kontposbabie pabotst 3a04nnkoB (KP3)
IToaroroBka K MpoOMEKyTOUHOM 16 ] ]
atrecrauuu (I1A)
Bcero: 76 38 38

5. IlepedeHb y4eOHO-METOANYECKOTO 00ECICUeHHs

IIJISE CAMOCTOSATEIIbHONU pa6OTI)I 06yqa}01unxcs{ 10 JUCHUILUINHE (MOIIyJ'IIO)

Y4eOHO-MeTOANYECKHEe MaTepHUalbl Ui CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

Komiuectso
SK3eMIULIPOB B
Ulginz?;ﬁ)/ e Bubnuorpagudeckas ccpuika 6”3?};20;?@
JEKTPOHHBIX
9K3EMILLIPOB)
004.4/J136 | Jlesun, M. I1.. TlapamnenbHoe mporpaMMHpOBAHHUE C 10
ucnons3zoBanreM OpenMP: yueOHoe nocobue/ M.: BUHOM.
Jlaboparopus 3Hanwmit, 2008. - 120 c.
004.4(075) PoGaueBckuii, A.. OmnepanuonHas cucrema UNIX: yyeGHoe 27
P58 mocooue/ A. Pobauesckuii, C. Hemurorun, O. Crecuk. - 2-¢
u3.. - CI16.: BXB - ITerepOypr, 2008. - 635 c.: puc.. - [Ipeam.
yKas.: c. 619 - 635. - Ha c. 599 - 618: I'moccapuii. - ISBN 978-
5-94157-538-1: 199.00 p.
004.451(075) | F'opzmees, A. B. Onepannonusie cucteMsl: yueOHuk/ A. B. 37
re8 I'opaees. - 2-e u3n.. - CII6.: IIMTEP, 2006. - 415 c.: puc. -
(YueOHHK AT BY30B).
004.451 11 JHeiiten X. M., I1. [leiiten k., Hoduec JI. P. Onepauuonnsie | 10
27 cuctembl. OCHOBBI ¥ IPUHIHUIIBL. -3-€ u31.. -M.: bunowm, 2006.-
1024 c.
004.4 K66 Kopwmen T., Jleitzepcon Y., Pusect P. Anroputmsr: 3
[octpoenue u ananuz. M.: MITHMO, 2001, 960 c.
004 T18 Tanenbaywm, J. PacnipeiesieHHbIE CUCTEMBI: MPUHLIUIIBI 1 12
napaaurmsl. Ilep. ¢ auri. B. l'opOynkos. - CII6. : IINTEP,
2004. - 876 c.
681.3 T18 Tanen6aym D. CoBpeMEHHbIE ONEPAIIMOHHBIC CUCTEMBI -2-€ 2
n3n. -CI16. u ap.: [Turep, 2005.-1038 c.
004.4 B 63 | Boeoaun, B. B. [TapayuienbHble BeluncaeHus : yueOHoe 1

mocobwue s By30B / B. B. Boeroaun, Bi. B. BoeBonus. -
CII6. : BXB - Ierepbypr, 2002. - XII, 608 c.

Tony6 JIx., Ban Jloyn Y. Marpuussie 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 dIEKTPOHHBIX 00Pa30BaTENIBHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH()OPMALHOHHO-
TEJICKOMMYHHKAIIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JTHCLMILTHHBI
npuBe/icH B Tabnuie 9.

\ TecTsbl.

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTtn «VHTepHeT»

URL anpec HanmenoBanue
http://parallel.ru/ Jlaboparopust ITapajuienbHbIX MHPOPMALMOHHBIX TexHonoruit Hayuno-

HCCIIEI0BAaTENIbCKOTO BBIYHCIUTENFHOIO IEHTPa MOCKOBCKOTO
rocyZ1apCTBEHHOr0 yHHuBepcuTeTa uMeHn M.B.Jlomonocosa

10.2. B xauecTBe KpHTEpHEB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIIUH 00y4YaroIMMHCS IIPUMEHSETCs 5-0alIbHas MIKala OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETEeHIIMH, KOTOpasi mpuBe/icHa B Tabnuie 14. B TedueHune cemecTpa MOXKET HCIIOIb30BATHCS
100-6annbHas — IIKaga — MOJYJIbHO-PEMTHMHIOBOM  CHUCTEMbl  YHHBEpPCUTETa,  HpaBuia
HCIOIb30BaHUSA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIONIUM JOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun oneHKH ypOoBHSI C)OPMHUPOBAHHOCTH KOMITCTEHITUI

8. IlepedeHp MHGOPMALIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUEHHs, HCIOIb3YEMOTO0 TIPH OCYIIECTBICHUU
00pa30BaTeIbHOrO MpoLecca MO JUCLUILIHHE.
[lepeuens ucnonap3yeMoro nporpaMMHOro odecredeHus npecrasieH B Tadiune 10.

Tabauna 10— IlepeueHs mporpaMMHOro oOecreueHust

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHn MH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMbIX npu
OCYILECTBICHHH 00Pa30BaTEIHLHOIO MPOIIECCa 10 JUCIUIITHHE

IlepedeHp wucHONB3yeMbIX HMH(GOPMAILMOHHO-CIIPABOYHBIX CHCTEM IPEACTAaBICH B
Tabymne 11.

Tabauua 11— INepeuens HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/nt HaumenoBanue

He npenycmotpeno

9. MarepuaibHO-TeXHHYECKas 6a3a
CocraB  MaTepHalbHO-TEXHHYECKOW  0a3bl, HEOOXOOUMOW ISl  OCYIICCTBICHHUS
00pa3oBaTebHOrO Mpolecca Mo AUCIUIUIMHE, MPe/CcTaBlieH B Tadauel2.

Ta6nuia 12 — CocraB MaTepuanbHO-TEXHHIECKON 0a3bl

No HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepHaJIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

MynbTUMeANHHBIA y4eOHbIH Ki1acc ISl IPAKTHYECKHX 3aHATHI

CrenuanusupoBanHas adopatopus «IIporpaMMHBIX CHCTEM»

OreHKa KOMITETEHIN .
XapakrepucTrka c)OPMUPOBAHHBIX KOMITCTEHIIHI
S-0auThHas IIKAIA
— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IPOrPAMMHBIi
MaTepuat;
— YBEPEHHO, JIOTHYHO, [IOCIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;
COTIHYHOY — ONMpPAasCh Ha 3HAHMS OCHOBHOM M JONOJHHUTENbHOM JIUTEPATYPEI,
GAITOHOY TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MMOJOKCHHS C NPAKTHYECKON
JIESITEIbHOCTRIO HATIPABIICHHUS;
— yMeJi0 0OOCHOBBIBAET U apIyMEHTHPYET BbIIBUTACMbIC UM HICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— cBOOO/IHO BJIAJICET CUCTEMOI CIeLHATM3UPOBAHHBIX MTOHATHM.
— 00yuarouMiicsi TBEPAO YCBOWII IPOrPaMMHbIIT MaTepuall, TpaMOTHO U
[0 CYyLIECTBY M3JlaraeT €ro, OMNHpasch Ha 3HAHHUS OCHOBHOM
JTUTEPATYPBI;
«xopomon — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBACT YCBOCHHBIC 3HAHHS C MNPAKTHYCCKOW JEATEIBHOCTHIO
«3a4TEHO»
HarpaBJICHUs;
— apryMEHTHPYET Hay4YHbIC IOJOKCHHS;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— BJIQJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TIOHSITHIA.
— oOy4aronuiicss yCBOMJI TOJBKO OCHOBHOM IPOTrpaMMHBINA Marepual,
[0 CyIIECTBY H3JIaraeT €ro, OMUpasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOIyCKAeT HECYIECTBEHHBIE OIMOKH 1 HETOYHOCTH;
«yZIOBIICTBOPHUTEIILHOY N
GAUTOHOY — UCHBITHIBACT 3aTPYAHEHHS B MPAKTHUYECKOM MPHUMEHCHUM 3HAHHI
HAaIPaBIICHUS,
— c1ab0 apryMeHTHPYET Hay4HBIC TOJ0KEHHS;
— 3aTpyAHsIeTCs B (POPMYJIHPOBAHUHU BBIBOJIOB U 0000IICHUIA;
— YaCTUYHO BJIAJICCT CUCTEMOH CICHUATN3MPOBAHHBIX MOHSITHH.
— 00yJaromMiACsl HE YCBOWJI 3HAYMTEIBHOW YaCTH MPOrPAMMHOTO
Marepuaa;
— IOMyCKaeT  CYyNIECTBCHHBbIC  OMIMOKM W  HETOYHOCTH  IPH
«HEY/IOBJICTBOPUTEIILHO ”
HE SATTCHOY paccMoTpeHuH npobiieM B KOHKPETHOM HaIpaBJICHHHY; )
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM NPHUMEHECHUH 3HAHUH;
— HE MOXKET apryMEHTUPOBATh HAYYHBIC MTOJIOKEHHS;
— He HOPMYITUPYET BHIBOJIOB M 0000IICHHUH.

10. OueHouHble cpeCcTBa I MPOBEACHHUS TPOMEKYTOTHOH aTTeCTAIIH
10.1. CocTaB OLICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu
oOyJaronmxcs 10 JUCHUIUIMHE IpUBeIeH B Tabnuie 13.
Ta6nuia 13 — CoctaB OLIEHOYHBIX CPEJCTB IS TPOBEACHUS IPOMEKYTOUHOHN aTTECTAIMN

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUSI MIIM HHBIE MAaTePUAIIbL.
Bormpocs! (3anaun) aist 3K3aMeHa IpecTaBieHbl B Tabuuue 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Bun mpoMexyTOYHOI aTTecTaiin [TepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Crurcok BOIpOCOB K 3K3aMEHY;
TecThl.
3auer Crrcok BOIpOCOB;

Ne /i ITepeueHp BonpocoB (3a1a4) st 9K3aMeHa
1 [IpoGnema TynuKOB B mapauIeNIbHBIX IPOTPAMMHBIX CUCTEMaX. BBl TynnKoB.
Mertozibl 00pBOBI C TYNMKAMH B NapajlieIbHbIX IPOrPAMMHBIX CHCTEMAX.
2 LlenTpann3oBaHHbIH METON OOHAPYKEHHS TYIMKOB B MapaJIJIEIbHBIX IPOrPAMMHBIX
cucremMax
3 JleueHTpann3oBaHHbIi MeTO1 00HAPYKEHHS TYIIMKOB B Paclpe/IeICHHbIX




POrpaMMHBIX CHCTEMax

4 IIpenoTBpamnieHne TYNNKOB B apaLIEIbHBIX MPOIPAMMHBIX CHCTEMAX

W

PacnpezeneHue mporeccos mo mporeccopam. Kpurepun u moaxomst.
PacnpesieneHue cTaTHYCCKOI CHCTEMbI IPOLIECCOB.

Bompocsl 1y npoBeAeHHS INPOMEXKYTOYHOM AaTTeCTallid B BHAE TECTUPOBAHUS
npejcTaBiaceHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

PacnpeneneHHe IIPOLIECCOB I10 ITpoLeccopam. CroxacTHyecKue AJI'OPUTMBL.

Ne o/ [IpumepHBIH IepedeHb BOIPOCOB JUIS TECTOB

Monenb MyJIbTHIIOTOKOBBIX BbIuucieHHi biaymoBa-Jlelizepcona.

OHPCHGHCHI/IG o01mrero yricaa TapaJuIe/ibHbIX ITPOLECCOB B I'pyIIIIC.

[InaaupoBaHre MyJIBTHIIOTOKOBBIX BBIUMCIICHHH. «XKa HBIH IaHUPOBIIUK»

OnpeneneHre HOMepa npoiecca B rpymne. MPI

[InaaupoBaHre MyJIBTHIIOTOKOBBIX BEIUKCIEHUH. [LTaHUpOBIINK «3aHSTHIC JTUCTHS

IMpuem/nepenaya cOOOLICHUH MKy OTAEIbHBIMU IPOLIECCAMU.

=[O |00 |3\

0 [InarupoBaHre MyJIbTHIIOTOKOBBIX BbraucieHuit. [lnannposmuk «[loxuturens
padboT»

OZ[HOBpCMCHHaH rnepeaya u npuem COOGH_ICHI/IH MEXKAY OTACIIbHBIMU ITPOLIECCAMU.

CHHXpOHHU3ALIUS TPOLIECCOB.

Bompocs! (3anaun) aust 3auera / qud¢. 3auera npencrapieHsl B Tabnuue 16.
Tabnuua 16 — Borpocsl (3amaun) asist 3auera / nudd. 3avera

[IporpammupoBanue ¢ JupekTuBoi for

[IporpamMmmupoBaHue ¢ JUPEKTUBOM sections

[IporpamMmmupoBaHue ¢ JUPEKTUBOM single.

Oo0benunenne nupektus parallel u for (sections).

HpI/IMeHCHI/Ie JUPEKTUB CUHXPOHHU3AIINH.

— =[O0\ |[HK[WIN|[—

— o

HpeI[OTBpaH_[eHHe TYINHUKOB B HECHTPAJIM30BAHHBIX ITapaJUICIIbHBIX MIPOrpaMMHBIX
CHUCTEMaAX.

—
[\S)

[IpenoTBparieHne TYIUKOB B pacTIpeJeICHHBIX apaUIEIbHBIX TPOrPAMMHBIX
CHCTEMaX.

Ne n/nt IMepeueHpb Bonpocos (3a1a4) st 3auera / qud)pepeHIUPOBAHHOTO 3a4eTa

1 Brruncnurensaeie nponeccel. @opmansHas Mozaens. CoiicTBa mponecca.

2 Cucrema npoueccos. HesaBucumsie npouecchl. Bzanmoneiicteue
MPOLIECCOB.

3 [Toxazatenu napamuiensHbix BC v BeIUnCIeHUI

4 MPI: Crangapt MPI. O6uie nonstusi. O61acTy CBSI3U M KOMMYHHUKATOPEL.

5 O6mwe npouenypst MPI: Mannmanusanust, 3aBepuieHue.

6 O6mwme npouenypst MPI: Onpenenenne o01iero 4ucia napanieabHbIX

nporeccos B rpymme. OnpeeneHne HoMepa nporecca B TPyIIIe.

MPI: Tlpuem/niepenada cooOLUICHUIT MEKITY OTACIBHBIMHU MIPOLIECCAMH.

IepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCLMIUIMHE OOYYaroMXCs 3a04HOM (OpMBbI
00yd4eHusl, peICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PA0OT

He npenycmotpeno

8 MPI: I'pynnoBsle (KoIeKTHBHBIE) B3auMoeiicTBUs. Pacchblika nenoro
coobrtenus nporeccam. CO0pKa JaHHBIX OT MPOLIECCOB.

9 MPI: I'pynmoBsie (KOJUIEKTHBHBIE) B3aUMOIeiicTBHs: Pacchuika gacreit
coo0rieHus nponeccaM. COopka yacTeil cooOLIEHH S C ITPOLIECCOB.

10 MPI: OyHkunu NOANEPKKU pacipeeieHHbIX onepaluii: Boimonnenue

r100aJIBHBIX OTIEPALMiA C BO3BPATOM PE3yJIbTAaTOB B IIABHBIN IPOLIECC.
Beinonnenue rio6anbHbIX oneparuii ¢ BO3BpaTOM pPe3yJIbTaToB BO BCE

HPOLECCHI.

11 MPI: CunxpoHu3alys IpoLeccoB

12 MPI: BupTyanuzaius TONOJOTHH.

13 OpenMP: O61ume mousitus. O61aCTh MPUMEHEHHSI.

14 Hupextuser OpenMP: [IupexTuBbI 17151 ONpeAeIeHns TapauieaTbHON
o0JIacTH.

15 OpenMP: [lupexTHBBI A7 pacripeieleHus BBIYUCICHUN BHYTPU
napaJuiensHoi obnactu: J{upexrusa for.

16 OpenMP: JIupeKTHBBI 15 pactpe/eeHus! BbIYUCISHUN BHYTPH
napauienbHoi obnactu: Jlupextusa sections. JlupekTtusa single.

17 OpenMP: JIupeKTuBbI 115 pacipeeeHus] BBIYUCIEHHI BHYTPH

napauiensHoi oonactu: O6bennHenue aupektus parallel u for (sections).

IlepeyeHp TeM Jyisi KypCOBOTO IPOEKTHPOBAHMS/BBITOIHEHHS KypCOBOM pabOThI
npezcTaBieHsl B Tabmuie 17.
Tabnuua 17 — [lepeueHp TeM Uit KYPCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHHUS] KYPCOBOW paboThI

No /i IpumepHSIil HepedeHb TeM IS KypPCOBOTO IIPOEKTUPOBAHNUS/BBIIOTHEHUS
- KypcoBOii paboThl

VYueOGHBIM IUIAaHOM HE NPEeyCMOTPEHO

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIOMNE  HPOLEAYpHl  OLEHMBAHHSA
WHJMKATOPOB, XapaKTepPH3YIOIIUX JTambl (OPMHUPOBAHMS KOMIIETCHLHMH, coaepxaTcs B
JIOKIbHBIX HOpMaTuBHBIX aktax [ YAII, pernaMeHTUpPYOMMX HOPSIOK M HPOLELYpY
IIPOBEJCHUS TEKYIET0 KOHTPOJISI yCHEBAEMOCTH M IIPOMEKYTOYHON aTTECTALMH O00YYarOIIUXCs
I'VAIL

11. Meroauueckne yka3aHus i 00y4aronuxcs 0 OCBOCHUIO TUCIIUTIIIMHBI

11.1. Meroguueckne yka3aHHsA I OOy4aromMXCS II0 OCBOCHHIO JIEKIOHHOTO
MaTepuana

OcHOBHOE Ha3Hau€HHE JIEKLIIMOHHOIO MaTepuana — JIOTUYECKU CTPOiHOe, CHCTEeMHOE,
rIy0OKOoe W SICHOE HW3JIOXKEHHE ydeOHOro marepuana. Ha3HaueHue COBpPEMEHHOW JICKIIHU B
paMKax AWUCIUILUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO WH(OPMAILHUIO [0 TEME, a B OCBOCHHHU
(yHImaMeHTaIbHBIX MNPOOJEM JIUCIMIUIMHBI, METOJOB HAYYHOTO TMO3HAHUS, HOBEHIINX
JIOCTIDKCHUI HAay4YHOW MbICIH. B yueOHOM mporecce JeKIUs BBIIOIHSICT METOI0JOIMIECKYIO,
OpraHU3alHOHHYI0 U HH(GOPMAIMOHHY0 (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIA anmapat
KOHKPETHOW 00JacTH 3HaHWs, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEICTABICHHE O IMCIHUILINHE,
TTOKa3bIBAET B3aMMOCBS3b C IPYTUMHU TUCIUILTHHAMHU.

[l1aHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAOIIUMHICS JTEKIIMOHHOTO MaTepraia:

— TOJIyY€HHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3AaHHBIX 3HaHUI, YPOBEHb
KOTOPBIX ONpENeNsIeTcs LIeJIeBOM YCTAaHOBKOM K KaX /10l KOHKPETHOU TeMe;

— MOJIyYeHHE OIbITAa TBOPUECKOI PabOTh COBMECTHO C MPEIOAaBaTeNIeM;

— pasBuTHE NOPO(ECCHOHANBHO-ICIOBBIX  KayecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSATEJILHOTO TBOPUYECKOT0 MBIIIUICHUSL.

— IOsBJIEHHE HEOOXOIMMOro UHTEpeca, HEOOXOAMMOTO JUIsl CAMOCTOSITEIEHON padoThI;




— MOJyYeHHE 3HAHUA O COBPEMEHHOM YPOBHE DPAa3BUTHS HAYKH M TEXHUKH H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MIOJIOXKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(hopmyTUpoBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHUS BCEX HEOOXOMIUMBIX TEPMHHOB U MTOHATHH.

JlekMOHHBIN  MaTepuan MOXKET CONPOBOXKIATHCS JEMOHCTpAalMed ClIaioB U
HCTIOJb30BAHMEM DPAa3/IaTOYHOTO MaTepualia IpH IPOBEJCHHH KOPOTKUX JHUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCIHILIHHE.

11.2. Meroaudeckue yka3aHusi Jasi OOydyaroUIMXCS IO IMPOXOXKJICHUIO MPAKTHYECKUX
3aHATHI

IIpakTuueckoe 3aHsATHE SBJISIETCS OJHOW M3 OCHOBHBIX (hOpM OpraHm3aluu y4eOHOro
MPOLIECcCa, 3aKJII0YAIOIIAsCS B BBIMOIHEHUH 00y4aronMMICS MO/ PYKOBOACTBOM IIPENOaBaTes
KOMIUIEKCA y4YeOHBIX 3aJaHUil C LENbI0 YCBOCHHUS HAyYHO-TEOPETHUYCCKUX OCHOB YyueOHOM
JUCUUILUIMHBI, IPUOOPETECHHsI YMEHHUIT U HABBIKOB, OMBITA TBOPYECKON IESTEIBHOCTH.

LesbI0 MPaKTHYECKOTO 3aHATHS JUIS 00YYarOIEerocs ABISETCS NIPUBUTHE 00yJaroMMUMCs
YMEHHIA ¥ HABBIKOB MPAKTHYECKOM JEITEIHHOCTH M0 U3Y9IaeMO# IUCIUILUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00yYalOMIUMCs IPAKTUYECKUX 3aHATHH:

— 3aKpeluleHHe, yriyOieHHe, pacluIMpeHHe W [eTanu3alys 3HAHUI [pU pPEeIIeHUH
KOHKPETHBIX 3371a4;

— pa3BUTHE II03HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHHUS,
TBOPUYECKOW aKTHBHOCTH;

— OBJIAJICHHE HOBBIMH METOJaMH W METOAMKAMM H3Y4YEHHs KOHKPETHOH yueOHOM
JUCIHAIUIAHBL,

— BbIPa0OTKA CIMOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TMOMYYCHHBIX 3HAHUMA IS
BBITOJHEHHS 3a/IaHHI;

— ofecrieueHne paloOHAIBHOIO COYCTAHUSI KOJUIEKTHBHOW M MHAMBUAYaJbHOU (opm
0o0y4eHusl.

DYHKINY TPAKTHUECKUX 3aHATHIHA:
— IO3HaBaTeJbHas;
— pa3BHBaromas

Ilo xapaxTepy BBIIOJHICMBIX OOyYaroIIMMCS 3aJaHUH 110 TPAKTUYECKHM 3aHSATHSM,
MPAaKTHYECKHE 3aJaHUs MO JAHHOMY KypCy OTHOCSATCA K aHAIMTHYECKHM, CTAaBAMIMM CBOEH
LIeJIBIO TTOJTyYeHUe HOBOH MH(OPMAIUK Ha OCHOBE ()OPMATIM30BAHHBIX METOJIOB.

@opMBl OpraHU3alMH NPAaKTHYECKUX 3aHATHH - BBIIOJIHEHUE YNPAXHCHHH, pEIICHHE
TUNOBBIX 3a/a4 110 NPUMEHCHUIO H3y4YaeMbIX METOIOB IOCTPOEHHS M IPOrPaMMHPOBAHHUS
MapauIebHBIX IPOrPAMMHBIX CHCTEM.

11.3. Meroauueckue yKa3aHusl Uil OOy4aroOLIMXCS IO BBIMOJHEHUIO J1ab0PaTOPHBIX
pador

B xome BeImoONHEHMS 1a0OpaTOpHBIX pabOT OOyYarOIIMiiCS [ODKEH YIIyOuTh W
3aKpeNUTh 3HAHHS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
IKCIICPUMEHTa B COOTBETCTBUH C KBAJIM(HUKAIMOHHON XapaKTEPUCTUKOH oOydaromerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTATBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUSATHI.

BeimonHenne 1a00paTOpHBIX PabOT 0O0ydaromMMCs SIBISIETCSI HEOTHEMJICMOHM YacThIO
N3y4eHHs] JUCLUIUIMHBI, ONpeneseMOi ydeOHbIM IIAHOM, W OTHOCHTCSI K CpEICTBaM,
00ecreYrBaIOIIM PELICHHE CIIEYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCICIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOM AMCUMUIIINHBL,

— 3aKpeIUieHHe, Pa3sBUTHE W ACTATH3ALMS TCOPETUYCCKHX 3HAHHM, MONYYCHHBIX Ha
JICKLHSX;

—  MOJyYeHHE HOBOW MH(OPMAIMH M0 U3yIaeMOl TUCIUILIHHE;

— nOpuOOpeTeHHe  HAaBBIKOB ~ CaMOCTOSTENBHOH  paboThl
000pyI0BaHHEM M IPHOOPAMHL.

11a00paTOPHBIM

o

3ananue u TpeGOBAHUS K NPOBeIEeHUIO JIA00PAaTOPHBIX padoT

Tpebosanus K 6binoaHeHUIO 1aOOPAMOPHBIX pabom

Iponecchl: BHE 3aBUCHMOCTH OT KOJIMYECTBA IIPOLECCOB B 33JaHUU NPOrpaMMa JOJDKHA
paboTaTh KOPPEeKTHO Ha J00OM uHcie mponeccoB. Ilog TepMHHOM — «KOPPEKTHO»
MOZIpa3yMeBaeTCs:

e Bri1aBaTh OMHAKOBBIN PE3yabTaT B 3aJa4axX, IJie OT YUCTIa IPOLECCOB HE 3aBHCHT
MaTeMaTHYECKUH pe3yJsIbTaT BBIYMCIIEHUH (11epBasi, YacThb 3aJaHUil BTOPOH U TPeTbs
J1abopaTopHble pabOThI).

e BbigaBaTh  pasiaMuHble, HO IPAaBUIbHBIE PE3yNbTaThl B 3ajayax, IJe
MAaTeMAaTHYCCKUil Pe3ylIbTaT 3aBUCUT OT YHC/IA HPOLECCOB (HAIPUMEpP — YacTh
3a1a4 2 1abopaTopHOi paboThI).

Beluncnenus: HcCronb3oBaHUE pacnpeaciC€HHbIX BBIYHMCIICHUI JOJDKHO pacnpeacisaTb
Harpys3Ky W COKpallaTb BpE€Ms BbIIIOJHEHUS 3a/laydd, a HE YBCJIHWYHUBATL BPEMsSI U KOJIMYCCTBO
BBIUUCIICHU OTHOCUTEIILHO OJJHO3aJaYHOTO BHITIOJTHECHUS. HaHpHMep:

e Ecmu BCKTOP JAOJIKECH OBITh nepeaad OT OAHOTO Ipouecca ApyruM Irponeccam, To
9TOT BEKTOP HYXHO CO3]aBaTh TOJILKO B TOM IIpoLECcCe, KOTOpHﬁ 6y,HCT paccoliaTb
JAHHBIC, a HC BO BCEX.

KoMMyHHKa|K: TaKk KaKk BBIYHCIUTENH (IPOLECCHI, MPOLECCOPhl MM BBIYHUCIUTENbHbIC
MalIdHbl, KOTOpbIE pEaJM3yIOT BBIYMCICHHS) 3aBEIOMO OBICTpee, 4YeM KOMMYHHKAIUH,
CIIeIOBATENIbHO, TIepeaya JaHHBIX MEXAY MpOLEecCOpaMd JODKHA OBbITh  MHHHUMAIIBHO
HeoOxoaumoi. Hampumep:

e Ecmu mpu COPTHPOBKE MAaTPHUIBI OTICIBHBIC MPOIECCH NOJKHBI COPTHPOBATH
OTHCbHBIE CTONOIBI (CTPOKH), TO HE CIEAyeT IepelaBaTh MPOIECCaM BCIO
matpuny. IlepemaBaTe cieqyeT HENOCPEICTBEHHO CTPOKH, KOTOpbIE OyayT
OTCOPTHUPOBAHBI.

e Oco0OeHHO He CTOMT HCoib30BaTh MeToa Alltoall asst TpaHCTIOHHPOBAHMS MATPHIL.

3aganus nJsi 1a00paTOPHBIX padoT
JlaGoparopnas pabora Nel. PacnipesieneHHbIe BBIYHUCICHUS HA/l CTPYKTYPHBIMH JIaHHBIMHU.
3ananue: [lepecnate Bexrop, pasmepHoct M, N mporeccaM, HCHONB3ysl pa3iIudHbIC BUIbI
CBSI3M MEX]y IpolieccaMu. DJIEMEHThI BEKTOpa 331a0TCsl MPOU3BOJIBHO. DJIEMEHTHI BEKTOpa
[IEPEChUIaeMOr0 M IPHHSATOTO BEKTOPA, a TAaKKE BPEMsS BBINOJHEHHS JOJDKHBI OBITh
BBIBE/ICHBI HA 3KPaH.

JlaGoparoprast pabora Ne2. @yukumu MPI mis 06paboTky NMEpechUIKHM JAHHBIX MEXIY
pacmpeneeHHbIME MTPOLIECCAMH.



3apanue: CreHepupoBath B Kax1oM U3 N IpoueccoB BeKTop uucen. PasmMepHoCTs BekTOpa —
M. IlpousBecTu mo3MEMEHTHYIO 00pabOTKY BCEX BEKTOPOB M MMOMECTHUThH PE3yIbTHPYIOIINI
BEKTOp B KakoM-nubo npouecce. B pabore ucnonb3oBarb cpencrsa MPI juis opranusanun
pacrpeneaeHHbIX BBIYUCICHUI.

Jlaboparopnass pabora Ne3. IlapamnenbHas  COPTHUPOBKA [aHHBIX B pacHpeeleHHbIX
KOMILIEKCaXx.

3ananue: [IpousBecTH COPTHPOBKY 3JIEMEHTOB B CTOJONAax (MJIM CTPOKax) MAaTpPHUIIbI
pasmepHocTH NXM, ¢ HCIIONB30BAaHUEM DPAaCHPENCICHHS BBIYHCICHHI MEXIY MPOLECCaMH
cpenctBamu MPL.

3ameuanue: IIporpaMma nomkHa paboTaTh KOPPEKTHO Ha JIOOOM KOIMYECTBE IPOLECCOB.
Martpuna npu 3ToM He JOJDKHA MEHATh CBOH Pa3MepBL.

JlaGoparopras pabota Ned. [TapasuienbHble HWTEpalMOHHBIE BBIYMCICHUS B MapauICIbHBIX
cucremMax ¢ o0meit mamsaTeio. PacmapanienuBaHue omnepanuii  00pabOTKH BEKTOPOB
BEKTOPAMH.

Peanu3oBaTh U pacrnapauielIuTh ¢ MOMOLIBIO TexHonorun OpenMP pasiuuHbie onepaiyu
HaJ BEKTOpaMH pazMepHoCcTH N.

JlaboparopHas pabora NeS. PacnapanienuBaHue BBIYUCICHHH B MapajulelIbHBIX CUCTEMAX C
0o01Iel TaMsThIO.

PeanuzoBare W pacnapamienurs ¢ nomombslo OpenMP  anropuTMbl THIOBBIX 3ajau
00paboTkK MH(pOPMALUH (3a1a4U ONPEAEIISIOTCS BAPUAHTOM 3aJ[aHus).

BapuaHTbl MHAMBHUAYAIbHBIX 33/IaHUH Ha J1Ta0OpaTOpHbIE PAOOTHI BBIIAET IIPEIOIaBaTENb.

Crpykrypa u ¢hopma oT4eTa 0 JadopaTopHoii padore ConepkaHue oTyera
e 3ajanue.
e Texct mporpaMMel.
e PesynbraT paboThI IPOrPaMMBI.
e BriBoasl

TpedoBanus Kk opopMIiIeHHIO 0TUETA 0 JIaGopaTOpHOIi padoTe

Otyer o JsaboparopHoii pabore oOQOpMISETCS B COOTBETCTBUM C TPEOOBaHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U TUIIOMHBIX IIPOEKTOB clienyeT noib3oBatbes [OCT
7.32-2001 uznanus 2008 roaa (http:/guap.ru/guap/standart/obl_main.shtml )

Otuer ohopMIIeTCS B JIICKTPOHHOM M OyMa)KHOM BHUJIE.

11.4. Meroauyeckue ykazaHHs JJIsi O0YHaIOIIMXCS M0 TPOXOXKACHHIO CAMOCTOSTEIbHON
paboTsI

B xoae BBINONHEHUS] CAMOCTOSTEIBHOW PaOOThI, OOYUYAIOIIMICS BBINONHSAET paboTy IO
3alaHHI0 M [P METOJMYECKOM PYKOBOJACTBE IPEHojaBatess, HO 0e3 ero HernocpeaACTBEHHOTO
y4acTusi.

B mpouecce BBINOJIHCHUS CaMOCTOSTENBHOI paboThl, y obydaromerocs: GopmMupyercs
Lesecoo0pasHoe IIIaHMpOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBIKM B YCBOGHHM M CHCTEMATH3alMU NPUOOPETaeMbIX 3HAHUH, 0OECleYMBaeT BBICOKHUIA
YPOBEHb YCHEBAEGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
poQeCcCHOHATBHOTO YPOBHSI.

MeToAMYeCKUMH ~ MaTepuajaMH,  HalpaBisIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4arONIMXCSI SBISIIOTCS Y4eOHO-METOANYECKUIT MaTeprall 1o JUCLMILTHHE.

11.5. Meroguueckne yka3aHus Ui OOYYarOIIMXCS IO MPOXOXKICHUIO TEKYIIEero
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUN
00Y4aroLMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPA C LeNbI0 OLIEHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.6. Meroauueckue ykazaHHs Ul OOyYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaIHH.

IMpomexyroynast  arrecrauust  OOy4alOIIMXCS  NPEAYyCMATPHBAET  OLICHUBAHHE
[IPOMEXKYTOYHBIX ¥ OKOHYATEJbHBIX Pe3ysbTaToB 00y4deHus rmo aucuuruimHe. OHa BKIIOYAET B
ceost:

— 9Kk3aMeH — (opMa OLEHKH 3HAHHH, MOJNYYEHHBIX OOYYaIOIIMMCS B IpOLECCce
N3Y4eHHs] BCEH NUCLMIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIBHOW paboThl, CHOCOOHOCTH
MPUMEHATh WX ISl PELICHUs MPAaKTHYECKUX 3ahad. JK3aMeH, KaK IMpaBWIO, IPOBOJUTCS B
MIEpUOA SK3aMCHAIIMOHHOW CECCHM M 3aBEpIIACTCA AaTTECTALIOHHOW OLEHKOH «OTIMYHOY,
«XOPOILOY», KYAOBIETBOPHTEILHO», KHEYIOBIECTBOPUTEILHON.

— 3a4er — 9T0 (opMa OLEHKU 3HAHMUIL, MTOMYUYCHHBIX 00YYaIOIMMCS B XOAE M3y4YECHUS
y4eOHOM TUCLUILIMHEI B [IEJIOM HIIM TPOMEXYTOUYHas (110 OKOHYaHHH CEMECTpa) OLCHKA 3HAHUI
00y4aromyMcst 110 OTJEIBHBIM pa3fiesiaM AMCIHIUIMHBI C aTTECTAIMOHHON OLICHKOH «3auTEHO»
WM «HE 3aUTEHON.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConepxaHre U3MEHCHUH U IOTIOTHEHU#T

Jara u Ne
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