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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» HanpaBlIeHHOCTH «VIHTerpupoBaHHbIE aBTOMATH3UPOBAHHBIE WH(OPMALMOHHBIE
cucteMbly. Jlucuuiuinaa peanusyercs kapenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

TTK-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI CHCTEMHBIX ITPOIPAMMHBIX ITPOIYKTOB)»

IIK-4 «Cnocoben pa3pabaThiBaTh TEXHHYECKHE CIEUU(UKAIMH HA MPOrpaMMHbIC
KOMIOHEHTBI M MX B3aMMOJICHCTBHE, CIOCOOEH MPOEKTUPOBATH MPOrPaMMHOE OOecIIeYeHHE»

CojepxaHue AUCLUUIUIMHBL OXBATBIBAET KPYr BOINPOCOB, CBS3aHHBIX C MPUHLUIAMHU
OpraHu3alMd M [POrPAMMHPOBAHMS MAPAUICNbHBIX BBIYUCICHHH Ha BBIYHCIUTENBHBIX
CpezcTBaxX Pa3HOro Kjacca — OT MHOTOSEPHBIX IMPOLIECCOPOB, KIACTEPHBIX BBIYMCIUTEIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpOLEcCOpHbIX BC 10 pacnpeleneHHbIX MYJIbTHIPOLECCOPHBIX
BBIYUCIIMTEIbHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs! B MHPOPMALIMOHHBIX U YIIPABISIOLIUX
cUcTeMax.

[lperonaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUu
y4eOHOr0 mpolecca: JIEKInH, J1JabopaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITeIbHAS
paboTa cTyzneHTa.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B QOopMe IK3aMeHa.

OOmwasi TpyJOeMKOCTh OCBOCHHMS AMCLMIUIMHBI COCTABJISET 5 3aueTHbIX exuHui, 180
YacoB.

SI3bIK 00YUYCHUSI 110 JUCUHUIINHE «PYCCKUID

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpio mucuuruinbbl - «llapasienbHple ¥ pacrpe/ie/ieHHbIe BBIYMCICHUS»  SIBISICTCS
00y4eHHE CTYACHTOB INPHUHLHUIAM OPraHM3alld W I[POrPaMMHPOBAHMS 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 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 WITH MX YacTaMH. KOMIETeHIMH W HHIUKATOPBI UX JAOCTHKEHUS 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 peanu3aLuu
uHTEp(PEiCOB MOAKIIIOYAEMbIX YCTPOHCTB,
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,
KOMTETerIuT CHCTEMHBIX OCYILECTBIISATh OTIAKY IPOrPAMMHBIX ITPOITYKTOB
HpPOrpaMMHBIX . .
HPOYKTOB ZU1A LUEIEBOH ONEPALMOHHOMH CHCTEMBI, paboratsb ¢
JOKYMEHTaluen
TIK-3.B.1 BaageTs HaBbIKAMH HAIIMCAHUS
HCXO/IHOTO KOZIa TPOTPAMMHBIX TPOYKTOB ISt
LIEJIEBBIX ONEPALIMOHHBIX CUCTEM, BIAAETh
TEXHOJIOTUSMH Pa3pabOTKU U OTIIAJAKH CHCTEMHBIX
MIPOAYKTOB, HABBIKAMH Paclpe/eIeHHOTO U
NapaJUIEIbHOTO IPOTPAMMHPOBAHHUS
[1K-4 Cniocoben [1K-4.3.1 3HaTh THIOBBIC pElICHHs, OMOIIMOTEKH
pa3pabaTbIBaTh MIPOTPaMMHBIX MOyJIEH, Ia0I0HbI, KIACChl
[podeccronanpHbie | TEXHUIECKHE 00BEKTOB, HCIIOIB3yEMbIE TIPH Pa3paboTKe
KOMITCTCHIIMN crenu(uKanuy Ha MIPOrpaMMHOT0 00ECIEYCHYsI; 3HAaTh METObI U
IIPOrpaMMHBIE CpezcTBa IIPOSKTUPOBAHKS IIPOTPAMMHOTO

KOMITOHCHTBI U UX 0660He‘leHI/IfI, 6a3 JAAHHBIX U ITPOrpaMMHBIX




B3aMMO/JICHCTBIE,
criocodeH
MIPOEKTUPOBATH
pOrpaMMHOE
obecrieueHue

uHTepeiicon

I1K-4.Y.1 ymeTb NIPOBOAUTH OLEHKY U
000CHOBaHUE PEKOMEHYEMBIX PEeLICHHUII;
BbIpa0aThIBaTh BAPHAHTHI peaIn3aluu
MIPOrPAMMHOI0 00€CIIeUeHNs ; IPUMEHSITh METOIbI
Y CPEJICTBA NPOSKTUPOBAHUS IIPOTPAMMHOTIO
obecneueHus, 6a3 JaHHBIX ¥ IPOrPaMMHBIX
unTepdeiicor

T1K-4.B.1 BnageTh TEXHOJOIHEH
IIPOTrPaMMHUPOBAHHS, METOAAMH U CPEACTBAMHU
MIPOEKTUPOBAHHUS IPOTPAMMHOT0 00ECTICUeHUs,
0a3 IaHHBIX U IIPOIPAMMHBIX HHTEp(EeHcoB

Pa3;[em)1, TEMbI JUCHUIIIMHBI U UX TPYAOCEMKOCTDb IIPUBE/ICHLI B TaGJ’II/II_IC 3.

Tabauua 3 — Pa3zenbl, TeMbl IUCLUIUIMHBL, UX TPYI0€MKOCTb

2.  Mecro pucuumiyHe B ctpyktype OI1
JucuuruinHa MokeT 6a3MpOBaThCS HA 3HAHUSIX, paHEe MPUOOPETEHHBIX 00YYAIOIIUMHUCS

TIpU U3YUYCHUH CICAYIOINX TUCHUIIINH:

— TlporpamMmupoBaHKe Ha sI3bIKaX BHICOKOTO YPOBHs (s13bIK CH)

— OmnepanioHHBIE CHCTEMBI
— CucremMHOE IPOrpaMMHUPOBaHUE

3HaHI/IfI, TOJIYUYCHHBIE NPU HU3YUYCHHH MaTepuajia ,ZlaHHOP‘I JUCHHUIUIMHBI, UMCKOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOI'YT HUCIIOJIb30BATHCS ITPU U3YUCHUU APYIUX JUCHUIUINH:

— Bhinycknas kBanudukannonHas pabota

3. OOBeM u TPYJOEMKOCTh TUCIUTLTHHBI

JlanHele 06 oOmmemM o0beMe NUCLMUILIMHBI, TPYHAOEMKOCTH OTAENbHBIX BHJOB yueOHOM
paboThl IO JUCUHUILIMHE (U paclpe/ieieHue 3TOI TPy JOEMKOCTH 110 CEMECTPaM) TIPEACTABIEHbI B

Pasaenbl, TeMbI TUCIIMTLTHHBL Jlexuun 113 JIP KIT CPC
(uac) (C3) (uac) (uac) (gac)
L Ay
Cemectp 6
Paznen 1. DeMEeHTHI TEOpHH 5 10
BBIYHCIIUTENBHBIX IIPOIIECCOB.
Paznen 2 IIporpammupoBanme 6 9 14
napajuleNIbHBIX ~ CHCTEM € O0OMEHOM
COOOIIEHUSIMH C HCNOJab30BaHueM MPI
Paznen 3. IIporpammupoBanue| 6 8 14
MapajuleNIbHBIX ~ cUCTeM ¢ oOreid
MaMATBIO ¢ Mcnoab3oBanueM OpenMP
Hroro B cemecTpe: 17 17 38
Cemectp 7
Paznen 4. Tunossie npodiems! U 17 17 38
METO/Ibl PELICHHS TIPH OPTaHU3aLUH
rapasuiesbHbIX IPOrPAMMHBIX CHCTEM
Hroro B cemectpe: 17 17 38
HUroro: 34 0 34 0 76

4.2. CopepxaHue pa3aeioB U TeM JICKINOHHbIX 3aHATHH.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tadmiuie 4.

Tabnuia 4 — Comeprkanue pas3aesioB M TEM JISKIIMOHHOTO IUKJIA

Howmep paznena

HasBanue u COZCPIKAHUC pa3aCIOB U TEM JICKITMOHHBIX 3aHITHI

1

DJIeMEHTHI TEOPHH BBIYMCIUTEIIBEHBIX IPOLECCOB.
dopmainpHas Mozenb mporecca. OCHOBHBIE TOHSATHS U CBOWCTBA
nporecca. Cucrema nporeccoB. BzaumozeicTBie nporeccos.

MPIL.

Omnpenenenre 00IIEro 4uciia MapauleNbHBIX IIPOLECCOB B TPYIHIIE.
Onpenenenne HOMepa mporecca B rpymme. MPI: [lpuem/mepenaua
COOOIIEHNH MEXIy OTHEIbHBIMU mpoueccamu. OIHOBpeMEHHas
repefaya M INPHEM COOOIIEHHS MEXIY OTACIBHBIMU IPOLECCAMH.
CHHXpOHM3ALIUS IPOLIECCOB.

OpenMP.

IMpumenenne nupexkrus OpenMP: for, sections, single. O0benuHeHue
mupextuB parallel wu for (sections). IlpuMeHeHHe IUPEKTHB
CHUHXPOHU3ALHN.

IIpenoTBpaiieHne TYNMKOB B MapajuIeIbHBIX  MIPOrPaMMHBIX
cucremax. CHHXpOHHM3ALMsI JIOTHYECKOTO BPEMEHH B IMapalIeiIbHBIX
MIPOTPaMMHBIX CHCTEMaX.

Tabuune 2.
Tabnuia 2 — O6beM u TPYAOSMKOCTh TUCIIUIIIHHBI
. TpyoeMKOCTb 110 cEMeCTpam
Bun yue6GHOi paboThl Bcero No6 No7
1 2 3 4
Obowan mpyooemkocms oucyunauHol, 5/ 180 272 3/108
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii R0020mosKu 34 17 17
Ayoumopnuie 3auamus, BCero 4ac. 68 34 34
B TOM YHCIIC:
nexuumu (J1), (vac) 34 17 17
npaktuyeckue/cemunapckue 3anatus  (113),
(4ac)
naboparopubie padotel (JIP), (yac) 34 17 17
KypcoBo#i npoekT (padora) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 76 38 38
Buo npomesicymounoit ammecmayuu: 3ader, 3auer
mudd. 3ager, sx3amen (3auer, dudd. 3ay, ’ 3ayer DK3.
Dk, **) OK3.

e .
le/lMeanI/Ie: KaHIUJATCKUH 3K3aMECH

4. Conep:kaHHe AUCIUILTHBI

4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHEI 110 pa3zesiaM U BUAaM 3aHATUH.

4.3. Tlpaktiueckue (CEMUHAPCKUE) 3aHITHUS
TeMbl NpaKTUYECKUX 3aHATHI M UX TPYAOEMKOCTh [TPUBE/ICHBI B TA0IHILIE 5.

Ta6nnua 5— HpaKTI/I‘IeCKI/IC 3aHATHUA U UX TPYAOCMKOCTh

Ne
Ne Tembl IpakTHYECKUX . | Tpynoemkocrts, |pa3aena
. DOpMBI MPAKTUYECKHUX 3AHATHI
/m 3aHATHN (aac) JTACITHTT
JIMHBI




YueOGHbIM MIAHOM HE NPEyCMOTPEHO

4.4. JlaGopaTopHble 3aHATHS

TeMbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBEICHBI B TA0HIIE 6.

Tabnura 6 — JlabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTh

y‘IC6H0—MeTOI[I/I‘IeCKI/IC MaTepualibl st CaMOCTOSATEIbHOU pa60T1>1 06yqa}01unxc;{ YKa3aHbl B

ma. 7-11.

6. HepequL TICYATHBIX U IJICKTPOHHBIX y‘{e6HHX W3JaHUN

IepeueHp neyaTHbIX M AIEKTPOHHBIX YUEOHBIX U3aHU IPUBEACH B Tabuuie 8.
Tabnuna 8— [lepeyeHb MEYaTHBIX M 3JICKTPOHHBIX yUeOHBIX M3JIaHUI

Ne HawnmeHnoBanune 1abopaTopHbIX paboT Tpynoewxocts, | Ne pasnena
n/n (gac) JICHUTIITHHBI
Cemectp 6
1 MPI. PacnpeneneHHble BEIUMCICHUS HAJ CTPYKTYPHBIMH | 4 2
JIAHHBIMHU
2 Oynxnnu MPI i1t 06paboTku mepechuIKn TaHHBIX 4 2
MEXKJy pactpe/ielIeHHbIMU MTPOLECCaMH
3 MPIL. [apannenbHast COPTUPOBKA IaHHBIX B 4 2
pacnpeneeHHbIX KOMILIEKCax
4 OpenMP. IlapannensHble UTEPALMOHHBIC BBIYUCICHUS B 5 3
napajuieJIbHBIX CHCTEMAaXx ¢ 00IIel MaMsThIO.
PacnapannenuBanue onepanuii 00pab0OTKH BEKTOPOB
BEKTOPaMH.
Cemectp 7
5 OpenMP. PacniapaniennBanue BRIYACICHUH B 17 3
napaJuleNIbHBIX CHCTEMax ¢ 00LIel MaMsIThIO.
Bcero: | 34

4.5. KypcoBoe npoexTrpoBaHue/ BEIITOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [UIAHOM HE PELyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst

Bupr camocTosTensHOM paboThI U €€ TPYA0EMKOCTh IPUBEICHBI B TabIHIE 7.

Tabnuia 7 — Busl caMoCTOSTENbHON pabOThI M €€ TPYJO0eMKOCTh

Komiectso
9K3EMIUBIPOB B
URHinig e Bubnunorpaduueckas ccpuika 6”?%’2?;:“
JEKTPOHHBIX
9K3EMILLIPOB)
004.4/J136 | Jlesun, M. I.. TlapamnenbHoe MporpaMMHpOBAHHUE C 10
ucnons3zoBanreM OpenMP: yueOHoe nocobue/ M.: BUHOM.
Jlaboparopus 3Hanwmit, 2008. - 120 c.
004.4(075) PoGauesckuii, A.. OmnepanuonHas cucrema UNIX: yueGHOE 27
P58 mocooue/ A. Po6auesckuii, C. Hemurorun, O. Crecuk. - 2-¢
n3a.. - 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. Onepaunonusie cucteMsl: yueOHuk/ A. B. 37
re8 I'opaees. - 2-e u3n.. - CII6.: [IMTEP, 2006. - 415 c.: puc. -
(YueOHHK AT BY30B).
004.451 11 JHeiiten X. M., I1. [leiiten k., Hoduec JI. P. Onepauonnsie | 10
27 cuctembl. OCHOBBI M IPUHIMIIBL. -3-€ u31.. -M.: bunowm, 2006.-
1024 c.
004.4 K66 Kopwmen T., Jleitzepcon Y., Pusect P. Anroputmsi: 3
[ocrpoenue u ananuz. M.: MITHMO, 2001, 960 c.
004 T18 Tanenbaym, D. 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
u3g. -CI16. u ap.: [Turep, 2005.-1038 c.
004.4 B 63 Boesonun, B. B. [lapanensHbie BEUUCICHUS | yieOHOE 1

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

Tony6 JIx., Ban Jloyn Y. Marpuussie Berauciaenus. 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

Buz camocTositenbHOM paboThI Bzzzo’ CemecTp 6, yac Cemecrtp 7, uac
1 2 3 4
H3yueHne TeopeTHiecKoro MaTepuaia
30 15 15
aucuumuHel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beimonuenne pedepara (P)
IMoaroroBka K TeKylieMy KOHTPOJIIO 30 15 15
ycneBaemoctu (TKVY)
Jomaninee 3aganue (J13)
Kontposbabie pabotst 3a0unnkoB (KP3)
[ToaroToBka K MpOMEKyTOTHON 16 ] ]
atrecrauuu (I1A)
Bcero: 76 38 38

S. TlepedeHb yueOHO-METOIMUECKOTr0O 00eCTICUeHHUS

JIJISE CAMOCTOSATEIIbHONU pa6OTI)I 06yqa}01unxcs{ 10 JUCHHUILUINHE (MOIIyJ'IIO)

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 |

Tectsl.

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nH(POPMALOHHO-TEICKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
Iepeuenn ANEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB nH(OpMaIMOHHO-
TEJICKOMMYHUKALMOHHOH cetH «MHTepHeT», HEOOXOAUMBIX JUIi OCBOSHUS JIMCLUIUIMHBIL
npuBezeH B TabuuLe 9.

3auer CHHCOK BOIIPOCOB;
TecTsbl.

Tabmuma 9 — IlepeueHp 3JEKTPOHHBIX 00pPa30BATENBHBIX PECYpCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHOH ceT «VHTepHeT»

URL anpec Haumenosanue
http://parallel.ru/ Jlaboparopus [lapannensHbix HHGOPMALMOHHBIX TexHOMorui HayuHo-

UCCIIE/I0BATENILCKOTO BEIYUCIMTENBHOTO LIEeHTPa MOCKOBCKOTO
roCyIapcTBEHHOTO yHUBepcuTeTa mMeHu M.B.JlomoHOCOBa

10.2. B kauecTBe KpHTEpPUEB OLECHKH YPOBHSA CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOYYarOIIMMHUCS TMPUMEHSETCsS S5-0ajibHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETeHIIMH, KOTOpasi IpuBeJieHa B Tabauue 14. B Teuenue cemecTpa MOXKET UCIONB30BATLCA
100-0annpHast — mKama — MOJAYJbHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  MpaBUia
UCIIONB30BAHUSl KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

8. TlepeueHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeyeHr mnporpaMMHOrO OOECIIEUCHHs, HCIIOIb3YEMOTO IIPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MPOLIecca MO TUCLUILTHHE.
TlepedeHp UCONB3yEMOro NPOrpaMMHOro odecrieueH st npeacTasieH B Tadmuue 10.

Tabmuna 10— Ilepedenp nporpaMMHOro obecredeHus

Ne i/t HaumenoBanue

He npexycmotpeno

8.2. [lepeuenn “HPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMBIX npu
OCYLIECTBICHUH 00Pa30BaTEILHOIO MPOLECCA 110 AUCLUILIUHE

IlepeyeHbp HUCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocTaB  MarepHallbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM I  OCYILIECTBICHUS
00pa30BaTeIpHOrO MPOoLecca Mo JUCIHUILTHHE, IPEACTaBIeH B Tabmumel2.

Tabmuma 12 — CocraB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HanmMenoBanune cocTaBHOM yacTu Howmep aynuropun
/o MaTepUaIbHO-TEXHUIECKOW 0a3bI (Tpr HEOOXOIUMOCTH )

MynbTUMeMIHBIN Y4eOHBIN Ki1acC TS MPaKTUYECKUX 3aHATHI

CnenuanusupoBanHas nadopatopus «[IporpaMMHBIX CHCTEM»

Og?égj;i :::w XapakTepucTrka chOpMHUPOBAHHBIX KOMITCTECHIIUI
— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IMPOrPAMMHBIi
MaTepHuar;
— YBEPEHHO, JIOTHYHO, MOCIE0BATEIbHO U TPAMOTHO €r0 M3J1araeT;
COTIIHHOY — ONUPAsACh HAa 3HAHUS OCHOBHOW M IONOJHHUTEIbHOMN JIATEPATYpBI,
GAITCHOY TECHO NPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHUS C NPAKTHYCCKOM
JIeATebHOCTBIO HAIPABIICHHUS;
— yMeJi0 00OCHOBBIBAET U apIyMEHTHPYET BbIIBUTACMBbIC UM HJICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— cBOOO/IHO BJIAJICET CHCTEMOM CIICHHATN3UPOBAHHBIX IIOHATHIA.
— oby4aromuiicss TBEp/I0 YCBOMJI IIPOrPAMMHBII MaTepuall, IpaMOTHO U
[0 CYLIECTBY M3JlaraeT ero, ONMpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
«XOpOmo — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBA3BIBACT YCBOCHHBIE 3HAHUS C NPAKTHYECKOH JESTEIbHOCTBIO
«3AUTEHO»
HAaIpaBJICHUS;
— apryMEeHTHPYET Hay4YHbIE MOJ0KECHHS;
— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;
— BIIaJieeT CHCTEMOH CIIeUATN3UPOBAHHBIX TTOHSITHIH.
— 00yJarOIMIACS YCBOWII TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, ONMHMpasCh Ha 3HAHHS TOJBKO OCHOBHOM
JITEPATYPBI;
— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;
«YZIOBIICTBOPHUTEIILHOY N
GATTCHOY — HCTIBITHIBACT 3aTPyIHEHHS B IPAKTHYECKOM NPUMEHECHHH 3HAHHI
HaIpaBICHUS;
— c1ab0 apryMeHTHPYeT HAaYYHbIE TTOJI0KCHUS;
— 3aTpyaHsieTcs B JOPMYIMPOBAHUH BHIBOJIOB M 0000IICHHIT;
— YaCTHUYHO BJIAJICCT CUCTEMOM CIELHATU3UPOBAHHbBIX MTOHSITHM.
— obyyaromuiicss He YCBOWJI 3HAYMTEIbHOM YacTH MPOrPaMMHOIO
Marepuaa;
— JIOIyCKaeT  CYyLIeCTBEHHblE  OWMOKM M HETOYHOCTH  IIpU
«HEY/IOBJIETBOPHUTEIILHO ;
HE SATTCHOY paccMoTpeHuH npobieM B KOHKPETHOM HalpaBJICHHY; 3
— HCIIBITHIBAET TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHUH;
— HE MOXKET apryMEHTHPOBATH HAYYHBIEC [TOJIOKEHHS;
— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

10. OueHoYHBIE CpeaCTBA VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALNH
10.1. CocTaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEKYTOUYHOH AaTTEeCTaluu
oOy4aronmxcs o JUCHUIUIMHE PUBEIeH B Taduie 13.
Tabmuma 13 — CocraB OLIEHOUHBIX CPEJICTB IS TPOBEJCHUS IIPOMEXKYTOUHOH aTTeCTaluu

10.3. TunoBble KOHTPOJILHBIC 3aaHUS WIIX UHBIC MAaTEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmuie 15.

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

Bun HpOMC)KyTO‘IHOfI aTTeCTallun HepequL OLICHOYHBIX CPCACTB

Dx3aMeH Crnncok BOIIPOCOB K 9K3aMCHY,

Ne /i IlepedeHb BompocoB (3a/1a4) [Uis IK3aMeHa
1 [poGiema TyIMKOB B MapajuieNbHBIX IPOTPAMMHBIX CHCTEMaX. BHIbI TYyIHKOB.
Merto/1bl 60pBOBI C TYNUKAMH B ApaJlIeIbHbIX IPOIrPAMMHBIX CHCTEMAX.
2 LleHTpann30BaHHBIA METOA OGHAPYKEHHS TYIHKOB B MAPaJICIbHBIX IPOrPAMMHBIX




cucremMax

3 JleueHTpann30BaHHbI METO] 00HAPYKEHHS TYIIHKOB B PACIPEICICHHBIX
POrpaMMHBIX CHCTEMax

4 IIpenoTBpamnieHne TYNHKOB B NapauIC/IbHBIX POIPAMMHBIX CUCTEMAX

5 Pacrnipenienenue npoueccos 1o npoueccopaM. Kpurepuu 1 noaxomsl.

PaCHpCIICJ'ICHI/Ie CTAaTUYECKON CHCTEMBI IIPOLECCOB.

Bompockl I IPOBEACHMSI IPOMEKYTOYHOH aTTecTalMd B BHAC TECTHPOBAHHS
npeJcrasieHsl B Tadnuue 18.

Tabnuia 18 — [IpumepHsIil epedeHb BOIIPOCOB ISl TECTOB

Ne n/n [IpuMepHbIii epedeHb BOIPOCOB ISl TECTOB

PacnpeﬂeneHHe IPOLIECCOB I10 IMPOoLCcCCopam. CroxacTHyecKue AJITOPUTMBI.

Omnpezenenye 001IEro Yucia napajuiebHbIX MPOLECCOB B TPYIIIE.

Mogenb MyJIBTUIIOTOKOBBIX BbluKc/ieHUH biaymosa-Jlei3epcona.

Onpenenenne HoMepa npouecca B rpymme. MPI

HJ'IaHPIpOBaHI/Ie MYJIbTUIIOTOKOBBIX BbIUMCIICHUH. «KaTHbIN TUIAHUPOBIIUKY

[Tpuem/niepeada cooOIEHIA MEXTY OTACIBHBIMH MTPOIECCAMHU.

HJ'IaHPIpOBaHI/Ie MYJIbTUIIOTOKOBBIX BBIYHCIICHUH. HﬂaHPlpOBI_LII/IK «3aHSITHIC JINCThS

OL[HOBpCMeHHa}I Tnepejiada u npueM COOGIIICHPI}I MEXKY OTACIIbHBIMU IIPOLECCAMMU.

—\O 003\

0 [InanupoBanue MyJIbTHUIIOTOKOBBIX BbruucieHuil. [lnanuposmuk «Iloxuturens
paboT»

CHHXpOHHU3AIHs POLIECCOB.

[IporpammupoBaHue ¢ AUPEKTHBOH for

Bomnpocs! (3agaun) 1us 3ageta / qudd. 3adera npeacraBieHsl B Tadnune 16.
Tabnuua 16 — Borpocsl (3amaun) asist 3auera / nudd. 3auera

[IporpamMmmupoBaHue ¢ JUPEKTUBOM sections

[IporpamMmmupoBaHue ¢ JUPEKTUBOMH single.

Oo6benunenne nupektus parallel u for (sections).

[TpumMeHeHne JUPEKTUB CUHXPOHU3AIIMY.

— =[O0 [J [N [ |[HA W[ |[—

— o

[IpenoTBparieHne TYMUKOB B IIEHTPATN30BaHHBIX MAPAJLICIBHBIX IPOTPAMMHBIX
CHCTEMaX.

—
[3S)

IIpenoTBpaliieHre TYIHUKOB B paclpeeCHHBIX MapauIebHbIX TPOrPaMMHBIX
CHCTEMax.

Ne n/n [epeuens BonpocoB (3a1a4) assi 3a4era / AndGepeHIMPOBAHHOTO 3a4YeTa

1 Brrancaurensabie nporeccel. @opmanbHas Mmogensb. CBolCTBa mporiecca.

2 Cucrema mporneccoB. HezaBucumele mporeccsl. Bzanmoneiicteue
POLIECCOB.

3 [ToxazaTenu napauiensHeix BC 1 Beluncnenuit

4 MPI: Cranpapt MPI. O6uue nousitusi. O01acTu CBSI3M M KOMMYHHKATOPBI.

5 O6uwe npoueaypst MPI: Uanimanusarst, 3aBepiieHue.

6 O6uwme nporueaypst MPI: Onpenenerne o01Iero 4ucia mapanieabHbIX

nporeccos B rpymme. OnpepeneHne HoMepa npouecca B TpyIie.

MPI: Tlpuem/niepenaya cooOLUICHUIT MEKITY OTACIBHBIMHU MIPOLIECCAMH.

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMILIMHE OOYYArOUIMXCS 3a0YHON (HOPMBI
00y4eHusl, IpecTaBieHb! B Tabnuie 19.

Ta6muia 19 — [lepeyeHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

He npeagycMoTpeHo

8 MPI: I'pynmoBsie (KOJUIEKTHBHBIE) B3aUMO/IeiicTBHs. Pacchuika memoro
coobuieHus mpoueccam. COOpKa JaHHBIX OT IIPOLIECCOB.

9 MPI: I'pynmnoBsie (KOJUIEKTHBHBIE) B3aUMO/ieiicTBHs: Pacchuika yacteit
coobuieHus mpoueccam. Coopka yacTell cOOOLIEHHUS € TPOLIECCOB.

10 MPI: ®ynkiuu noanepKKu pacnpeneneHHbIX onepauuii: Boinonnenue

rII00aBHBIX ONEPALMii ¢ BO3BPATOM PE3yJIbTATOB B TIIABHBII POIECC.
BeinonHeHue ri100abHBIX OIepaliil ¢ BO3BPATOM PE3yJIbTaTOB BO BCE

HPOLIECCHI.

11 MPI: CHHXpOHH3ALMSI IPOLIECCOB

12 MPI: BupTyanuzaius TONOJIOTUU.

13 OpenMP: O6mmue nousitus. O61aCcTh NIPUMEHEHHSI.

14 Hupextusel OpenMP: [lupexTuBbl 17151 ONpeaeaeHus napauieabHoN
obJacTH.

15 OpenMP: JIupeKTHBBI 15 pactpe/eeHus! BbIYUCISHUN BHYTPH
napauiensHoi obnactu: Jupexrusa for.

16 OpenMP: JIupeKTuBbI 115 pacipeeeHus] BBIYUCIEHHI BHYTPH
napajuienbpHoi obnactu: Jupextusa sections. Jlupextusa single.

17 OpenMP: [lupexTHBBI A7 pacripeieleHus] BBIYUCICHUH BHYTPU

napauienbHoii oonactu: OobenuHenue nupektus parallel u for (sections).

Ilepeuenr TeM Jusi KypcOBOTO IPOEKTHPOBAHMUS/BBIONIHEHHS KypCOBOH paboThI
mpezcTaBieHsl B Tabmuie 17.
Tabmuua 17 — TlepeyeHb TeM 1J1sl KypcOBOTO NPOSKTUPOBAHYS/BBIIIOIHEHUS] KypCOBOH paboThI

No /i1 [TpuMepHsIi epedeHb TeM ISl KypcOBOTO NPOSKTHPOBAHUS/BBITOIHEHUS
- KypcOBOH paboThI

YueOHbIM ILUIaHOM HE NPEyCMOTPEHO

10.4. MeTtoanueckue MaTepHabl, onpeaensIomue MIPOLE Ty PhI OLIEHUBAHMS
WH/IMKaTOpPOB, XapaKTEPHU3YIOUIMX JTambl (OPMUPOBAHHMS KOMIICTECHLMI, COAep)Karcs B
JIOKAIBbHBIX HOpMAaTuUBHBIX aktax [ YAII, permaMeHTHpYOmIMX NOPSIOK M IPOLELypY
MIPOBEJCHHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH M TIPOMEKYTOYHOW aTTECTAllMH 00Y4arOIIUXCst
T'VAIL

11. Meroguueckue yKa3aHus Ui 00y4arOIMXCsl IO OCBOCHUIO TUCIUIIIIHHBI

11.1. Meroguueckne yKasaHusi /sl OOyYarOMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAuCHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. HasHaueHue COBpPEMEHHOH JEKIUU B
pamMKax JAMCUUILUIAHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MHOOPMAIMIO MO TEME, a B OCBOCHUH
(yHImaMeHTanbHBIX TPOOJIEM JUCIMIUIMHBL, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JIOCTIDKCHUI Hay4HOH MbIciau. B yueOHOM mpoliecce JeKUUs BBIIONHSIET METOI0JOIMYECKYIO,
OpPraHU3alMOHHYI0 U HH(POPMAMOHHYIO (GYHKIUH. JISKIMS pacKpbhIBaeT MOHATHHHBINA ammapat
KOHKPETHOW 007acTu 3HaHus, ¢€ MpOoOJeMbl, MAeT LEIbHOE MPEACTABICHHE O AUCIHUILTHHE,
MIOKa3bIBaCT B3aUMOCBSI3b C JPYTHMHU JUCHUIUIMHAMHE.

[lnanupyemble pe3yIbTaThl IPU OCBOSHUU 00YYAOIIMMUCS JICKIIMOHHOIO MaTepHaia:

— TOJyYCHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HaHWH, YpPOBEHb
KOTOPBIX OIpEeAeseTcs IeJIeBOH YCTAaHOBKOM K KaXK0H KOHKPETHOH TeMe;

— TOJIyYeHHE OIIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTENIeM;

— pa3BuTHE NPO(ECCHOHATBHO-ICIOBBIX  KayecTB, JIIOOBHM K IpEeaMETy |
CaMOCTOSITEIFHOTO TBOPYECKOTO MBIIILICHHS.




— MOsIBJICHHE HE0OXOJMMOTr0 HHTEepeca, HEOOXOAUMOrO ISl CAMOCTOSITENIbHOM PaboThI;

— MOJyYeHHE 3HAHUA O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKH M TEXHUKH H O
MIPOTHO3€ UX PAa3BUTHS HA OJMKANIINE TOMBL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BbLACIATH TJIABHBIC MBICIH U
MOJIOXKEHHs, TIPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSITH HMX B  Pa3IUYHBIX
(hopmyTHUpoOBKax);

—  MOJIyYeHHE TOYHOTO MOHMMAHMS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHATHH.

JlekMOHHBIN  MaTepuan MOXKET CONPOBOXKIATHCS JEMOHCTpAalMed ClIaiioB |
KCTOJIb30BAHUEM DPAa3IaTOYHOr0 MaTepualia IpH MPOBEICHHH KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCIUIIHHE.

11.2. Meroauueckue ykazaHHs IJisi OOYYarOIIUXCS MO MPOXOXKACHHIO MPAaKTHYECKUX
3aHATHI

IIpakTuueckoe 3aHSATHE SBISIETCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3aimu y4eOHOTOo
MpoLIeCcca, 3aKJII0YAIOIIAsCS B BBIMOIHEHUH 00y4aronMMICS M0/ PYKOBOACTBOM IIPENOaBaTes
KOMIUIEKCa y4eOHBIX 3aJaHuil C LENbI0 YCBOGHHUS HAayYHO-TEOPETHYECKUX OCHOB y4eOHOI
JUCUUILUIMHBI, IPUOOPETEHHsI YMEHHUIT M HABBIKOB, OMBITA TBOPYECKON IESTEIBHOCTH.

Lesibr0 MPaKTHYECKOro 3aHATHS JUIS 00YYaroIerocs sSBISETCs PUBUTHE 00y4aromuMCst
YMEHHIA ¥ HABBIKOB MPAKTHYECKOM JEITSIHHOCTH M0 U3Y94aeMO# IUCIUILUINHE.

IInanupyembie pe3yabTaThl IPU OCBOSHUU 00YYaIOMIMMCS IPAKTUYECKUX 3aHSITHIA:

— 3aKpeluleHHe, yriyOieHHe, pacluiMpeHHe W [eTanu3alys 3HAHUI [pU pPEeIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE II03HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIIUICHHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJaMH W METOAMKAMM H3Y4EHHs KOHKPETHOH yueOHOM
JUCIHAIUIAHBL,

— BBIPa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS ITOJYYEHHBIX 3HAHUHM IS
BBITNOJHEHHMSI 3a/IaHHI;

— ofecrieueHne PaMOHATIBHOIO COYETAHUSI KOJUIEKTHBHOW M MHAMBUAYaIbHOU (hopm
00yueHusl.

DyHKINN TPAKTHUECKUX 3aHSATHIHA:
— IO3HaBaTeJIbHAs;
— pa3BHBaromas

Ilo xapaxTepy BBIIOJHIEMBIX OOyYarOIIMMCS 3aJaHUH 10 TPAKTUYECKHM 3aHSATHSM,
NIPAKTHYECKHE 3aJaHus MO JAHHOMY KypCy OTHOCSTCA K aHAJIMTHYECKHM, CTAaBALIMM CBOEH
LIeJIBIO TTOJTyYeHNe HOBOH MH(OPMaIUK Ha OCHOBE ()OPMATIM30BAHHBIX METOIOB.

@DopMBl OpraHU3alUKM NPAaKTUYECKUX 3aHATHH - BBINOJHEHUE YNPAXHCHWH, pEIICHHE
TUNOBBIX 3a/a4 110 NPUMEHCHUIO H3y4YaeMbIX METOIOB IOCTPOEHHS M IPOrPaMMHPOBAHHS
napayielbHbIX IPOrPAMMHBIX CHCTEM.

11.3. Meroauuecknue yka3aHusi Uil OOyYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xone BhImONHEHMS 1a0OpaTOpHBIX paboOT oOydaromuiics JODKeH YIIyOuTh H
3aKpENUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTepUCTUKOH oOydaromierocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUSTHI.

Beinonnenue nabopaTopHblx paboT oOydaromumcs SIBISETCS HEOTHEMIJIEMOH UacTbiO
N3yYeHHs] AUCLUUIUIMHBI, ONpeneseMOi yd4eOHbIM IUIAaHOM, W OTHOCHTCSI K CpEICTBaM,
o0ecreyrBalOIMM PELICHHE CIISYIOIMX OCHOBHBIX 33a4 00y4aloIerocs:

— npuoOpeTeHHE HABBIKOB HCCIICOBAHMS IPOLECCOB, SIBACHHI U  OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOH AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M JCTAIH3allls TEOPETHYCCKHX 3HAHHM, MOJYYCHHBIX Ha
JICKLHSX;

—  TMOJyYeHHE HOBOW MH(OPMAIMH M0 U3yIaeMON JUCIUILIHHE;

— mnpuoOpeTeHHe  HABBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abopaTOpHBIM
0bopyoBaHUeM 1 IPUOOpPaMHu.

3ananue 1 TpeOOBAHMSI K NPOBEIECHUIO J1A00PATOPHBIX padoT

Tpebosanus k 8bInOIHEHUIO 1AOOPAMOPHBIX pabom

IIporuecchl: BHE 3aBUCHMOCTH OT KOJHMYECTBA IPOLIECCOB B 33JaHHU MPOrpamMMa JOJDKHA
paboTaTh KOPPEKTHO Ha JII0OOM dHcie MPOLEeccOoB. II0A TEPMHHOM — «KOPPEKTHO»
MO/IPa3yMeBaCTCs:

e BbigaBaTh OJMHAKOBBIN Pe3yJIbTAT B 33/1a4ax, IJIC OT YMCIa MPOLECCOB HE 3aBUCUT
MaTeMaTH4eCKUi pe3ysbTaT BIYMCICHHH (TIepBast, YacTh 3aJaHHi BTOPOU U TPEThs
nabopatopHsie paboThI).

e BebigaBaTh  pasiaMyHbe, HO INPAaBUIbHBIE pPE3ylbTaThl B  3aJayaxX, []e
MaTeMaTH4eCKUi pPe3ysbTaT 3aBHCHT OT YHCIIa HPOLECCOB (HANpUMEp — 4YacThb
3a1a4 2 1abopaTopHOi paboThI).

BeluncieHusi: MCIONB30BAHUE PACIPENICIICHHBIX BBIYMCICHUH JIOJDKHO paclpeiensiTh
Harpy3Ky ¥ COKpallaTh BpeMs BBIIIOJIHEHHUS 3aJa4d, a HE yBEINYMBATh BPEMsI U KOJINYECTBO
BBIUHCIICHIH OTHOCUTEIBHO OJ{HO3a/1a4HOT0 BhINOMHEHUs. Hampumep:

e Ecim BexTOp M0/DKEH OBITH IEpeaH OT OJHOTO IpoIecca APYTMM IPOLEccaM, TO
9TOT BEKTOP HY>KHO CO3/[aBaTh TOJBKO B TOM IpOLIECCe, KOTOPBIi OyleT pacchuiaTh
JIaHHBIE, a HE BO BCEX.

KoMMyHHKanun: Tak KaKk BBIYUCIUTENN (IIPOLECCHI, MPOLECCOPhI MM BBIYUCIUTEIbHbIC
MAIIMHBL, KOTOPBIC PCAM3yIOT BBIYMCICHHUS) 3aBEIOMO OBICTpEE, YeM KOMMYHHUKAIHH,
CIICZIOBATENbHO, IMepeJadya OaHHBIX MEKIY MNPOLECCOPAMH [O/DKHA OBITh MHUHHMAJIbHO
HeoOxoaumoin. Hampumep:

e Ecmu mpu COPTHPOBKE MATPHUIBI OTICNBHBIC MPOLECCH JOJKHBI COPTHPOBATh
OTAEJbHBIE CTONONBI (CTPOKH), TO HE CJEAyeT IepeaaBaTh IpoleccaMm BCHO
Mmatpuny. IlepemaBaTh ciieqyeT HEHNOCPEICTBEHHO CTPOKH, KOTOpbIe OymyT
OTCOPTHUPOBAHBI.

e Oco0eHHO He CTOUT uctonb30BaTh MeTo Alltoall 1y1st TpaHCIOHUPOBAHUS MATpPULL.

3aganus nJsi 1a00paTOPHBIX padoT
JlaGoparopHnas padora Nel. PacnipesiesieHHbIE BBIYMCICHUS HAJl CTPYKTYPHBIMH JIaHHBIMHU.
3ananme: [lepecnate BekTop, pazmMeproctd M, N mporeccaM, HCIONB3Ys pa3INdHbIe BUIBI
CBSI3M MEX]y IpolieccaMu. DJIEMEHThI BEKTOPA 331a0TCsl IPOU3BOJILHO. DJIEMEHTBI BEKTOpa
[IEPEeChIAEMOr0 M TIPHHATOTO BEKTOpPA, a TAaKKe BPEMS BBINOJHEHHUS JOJDKHBI OBITH
BBIBEJICHBI HA DKPaH.



JlaboparopHast pabora Ne2. ®dynkumu MPI mis oOpabOTKM NEPECHUIKM JAHHBIX MEXIY
pacrpeneIeHHBIMH IPOLECCaMH.

3ananue: CreHepupoBaTh B Kax /oM u3 N IpoueccoB BEKTOp yucel. PasmepHoCTb BekTopa —
M. IlpousBecTH 1M0371€MEHTHYIO 00pabOTKY BCEX BEKTOPOB M IIOMECTHUTH PE3YJIBTUPYIOLIMIH
BEKTOp B KakoM-JIn0o mpouecce. B pabore ncnons3zoBath cpeacrsa MPI mis opranuzaunu
pacnpe/eseHHbIX BBIYMCICHUH.

JlaGoparopnass pabora Ne3. IlapamienbHas  COPTHPOBKA HaHHBIX B pacrpeieieHHbIX
KOMIIIEKCaXx.

3anganue: [Ipow3BecTH COPTHPOBKY 3JIEMEHTOB B CTOJONAX (MM CTPOKAX) MAaTPHUIIBI
pasmepHocti NXM, ¢ HMCHOJIB30BaHHEM paclpeieseHus] BEIYUCICHUH MEXIy IpoleccaMu
cpencrBamu MPL.

3ameuanue: IIporpamma noKHA padOTaTh KOPPEKTHO HA JIOOOM KOJIMYECTBE MPOLIECCOB.
Marpuia npu 3ToM He JJOJDKHA MEHSTH CBOM Pa3Mephbl.

JlaGopatopHast pabora Ned. IlapasuienibHble HTEpalMOHHBIC BBIUMCICHUS B IMapajuielIbHBIX
cucremMax ¢ oOmeid mnamarbio. PacnapamnenuBanue onepauuii  00paboOTKH  BEKTOPOB
BEKTOPAMH.

PeanusoBath U pacmapamienuTsh ¢ momouipio TexHonorun OpenMP pasnuunble omepauuu
HaJl BEKTOpaMH pasMepHocTH N.

JlabopatopHast pabota Ne5. PacnapanienuBaHue BHIYUCICHUH B MapajUIeIbHBIX CHCTEMaX C
o01eit mamMsThio.

PeanuzoBate u pacnapaienuts ¢ nomomblo OpenMP  anropuTmbl THIOBBIX 3ajay
00paboTku MH(pOpMALKH (337a4H ONIPEACISIOTCS BApHAHTOM 3aaHusl).

BapuaHTbl MHAMBHUAYAIbHBIX 33/1aHUH Ha J1a0OpaTOpHbIE PAOOTHI BBIIAET IIPEIOIaBaTENb.

Ctpykrypa u (popMma oT4yeTa o JabopaTopHoii padore Conepxanue oTyera
e 3ananue.

e TekcT mporpaMmsl.
e PesynbraTt paboTHI MIPOrPaMMBI.
e BriBoasl

TpeboBanusi k opopmiieHHI0 0TUETa 0 J1a0OPATOPHOIi paboTe

Otuer o naboparopHoii pabore o¢oOpMiIsSeTCS B COOTBETCTBUH C TPEeOOBAHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U THIIOMHBIX ITPOEKTOB clieyeT noiib3oBarbes OCT
7.32-2001 uzmanus 2008 rona (http:/guap.ru/guap/standart/obl_main.shtml )

Otuer opopmMIIsieTcs: B 3JI€KTPOHHOM M OyMa)KHOM BHJIC.

11.4. Meroauueckue yka3aHusl Jyisi 00y4aroLIUXCs 0 MPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xoae BBIMONHEHUS] CAMOCTOSTEIBHONW PaObOTHI, OOYUYArOIIHIACS BBIMONHSACT PaboTy IO
3alaHUI0 M [P METOJUYECKOM PYKOBOACTBE IpenojaBaress, HO 0€3 ero HenocpeiCTBEHHOro
ydacTtusi.

B mporiecce BBIMONHEHUS] CAMOCTOSTENBHON PaboThl, y oOydatoierocsi popMupyercs
nesiecoobpasHoe IIaHUPOBAaHNE pabo4vero BpeMEHH, KOTOPOE IO3BOJSIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHM M CHCTEMATH3allMU NPUOOPETaeMbIX 3HAHHUH, 0OEcreyrBaeT BBICOKHUIA
YPOBEHb YCIIEBaGMOCTH B TIEPUOJ] OOYYCHHMs, IOMOTAeT MOJYYUTh HABBIKK ITOBBILICHUS
po(heCcCHOHAIBHOTO YPOBHSL.

MertoguueckuMl ~ MaTepualaMi, — HalpaBIAIOMMAMH  CaMOCTOSITENBbHYIO  pabory
00yYaroIMXCs SIBISIOTCS Y4€OHO-METOAMYECKUIT MaTepHall 1Mo AUCIUIUINHE.

11.5. Meroguueckue yKa3aHus JUIs OOYYarOIMXCS [0 IPOXOXKICHUIO TEKYIEro
KOHTPOJISl yCIIEBAEMOCTH.

Tekyumii KOHTPOJIb YCIIEBAEMOCTH IIPEAyCMATPUBACT KOHTPOJb KauyecTBa 3HAHHN
00y4aroMXcsi, OCYIIECTBISIEMOT0 B TCUCHHUE CEMECTPa C IO OLCHUBAHMS XO/1a OCBOCHUS
JIACIUILIHHBL.

11.6. Meroauueckue yka3aHusl Uil OOyYarONMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTAlMU.

IIpomexyrouHas  arrectanus  OOydYalOIIMXCS ~ NPEIyCMaTPUBAET  OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00y4yeHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — (opMa OICHKM 3HAHWH, IOJyYCHHBIX OOYdYaloIIMMcs B IIpolecce
M3y4YeHUs] BCEH MUCHUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThI, CIOCOOHOCTH
NPUMEHATh MX Uil PEICHHUs NPAaKTHYECKHX 3ajau. DK3aMeH, KaK MPaBHIO, HNPOBOAUTCS B
MepUO/ SK3aMCHAI[MOHHOW CECCMM M 3aBEpLIACTCS AaTTECTALHOHHOW OLIGHKOH «OTIMYHOY,
«XOPOILIO», KYJOBIETBOPHTEILHO, KHEYOBICTBOPUTEILHOY.

— 3a4eT — 3T0 (hopMa OLICHKH 3HAHMH, MOJTYYEHHBIX OOYYarONINMCS B XOA€ M3yUCHUS
y4eOHOMN TUCLMILUTMHBI B LIEJIOM WJIM ITPOMEXKYTOUYHAs (110 OKOHYaHHU CEMECTpPa) OLEHKA 3HAHUH
00y4aromuMcst 10 OTJEIbHBIM pa3jiesiaM JAMCLMIUIMHBI C aTTECTAlMOHHOW OLICHKOH «3auTeHO»
WM «HE 3aUTECHON.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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