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AnHHOTAIUSA

Jucunnnmua  «[lapannensHble ¥ pacnpeleneHHble  BBIYMCICHHS»  BXOIUT B
o0pa3oBaTelbHYl0 HPOrpaMMy BbICIIErO0 OOpa3oBaHWs [0 HAINpPABICHUIO MOArOTOBKH/
cnenuansroctd 09.03.01 «Wudopmartuka u BeIMHCIHATETbHAS TEXHHKA» HAIMPABICHHOCTH
«/HTerpupoBaHHble  aBTOMAaTH3MPOBaHHBIE MH(OpPMALMOHHBIE cUCTeMb». JlucuuruHa
peanusyercs kadenpoit «Neldy.

JlucuuniyHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

TTK-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI CHCTEMHBIX ITPOIPAMMHBIX ITPOIYKTOBY»

IIK-4 «Cnocoben pa3pabaThiBaTh TEXHHYECKHE CHEUU(PUKAIMH HA MPOrpaMMHbIC
KOMIOHEHTBI M MX B3aHMMOJICHCTBHUE, CLIOCOOEH MPOEKTUPOBATH MPOrpaMMHOE OOecrieYeHHE»

CojepxaHue JUCLUUIUIMHBL OXBAThIBACT KPYr BOINPOCOB, CBSI3aHHBIX C MPUHLUIAMHU
OpraHu3alMd M [POrPaMMHMPOBAHMS MApAICNbHBIX BBIYMCICHHH Ha BBIYMCIUTENBHBIX
Cpe/CTBaX Pa3HOro Kjacca — OT MHOTOSAEPHBIX IPOLIECCOPOB, KIACTEPHBIX BBHIYMCIUTENIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpOLECcCOpHbIX BC 10 pacnpeleneHHbIX MYJIbTHIPOLECCOPHBIX
BBIYUCIIMTEIbHBIX KOMIUIEKCOB, METO/IOB MX NPUMEHEHHs! B MHGOPMALIMOHHBIX U YIIPABISIOLIMX
cUCTEMax.

[IperonaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLuu
y4eOHOro mpoluecca: JEKInH, J1JabopaTopHble paboThl, MPAKTHYECKUE 3aHATHS, CAMOCTOSITEIbHAS
paboTa cTyzeHTa.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIHH
KOHTPOJIb yCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTalus B GopMe IK3aMeHa.

OOwasi TpyJ0eMKOCTh OCBOCHHMS AMCLUMIUIMHBI COCTABJISCT 5 3aueTHbIX exuHui, 180
YacoB.

SI3bIK O0YUYCHUSI 110 JUCLUHUIINHE «PYCCKUID

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

JucunmivHa «[lapamienbHble W paclpeiesieHHbIC BBIYMCICHUS» IIEpeHA3HAuYCHA IS
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. 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 QMCLHUIUIMHBL O00yYalOIIUICS JODKEH 00NaaaTh CIEAyHOIUMU
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 HauMeHOBaHNE MHAUKATOPA JOCTHXKEHUS
HauMEHOBaHHE
KOMIIETEHIIUH 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,
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

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 3HAYCHUEC, TaK U MOI'YT HUCIIOJIb30BATHCS ITPU U3YUCHUU APYIUX JUCHUILINH:

— Bbinycknas kBanudukannonHas pabota

3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHBIEe 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOI
paboThI IO TUCHUILIMHE (M paclpeAeieHe 3TOH TPYAOEMKOCTH II0 CEMECTpPaM) IIPEACTaBIICHBI B

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

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

napauleNIbHBIX — CHCTEM
COOOIIEHUSIMH C HCNOJab30BaHueM MPI

Pasaenbl, TeMbI TUCIIMTLTHHBL Jlexuun 113 JIP KIT CPC
(uac) (C3) (uac) (uac) (gac)
L Ay
Cemectp 6
Paznen 1. DeMEeHTHI TEOpHH 5 10
BBIYHCIIUTEIILHBIX TTPOLIECCOB.
Paznen 2 IIporpammupoBanme 6 9 14

¢ oOmeHOM

Paznen 3.

IIporpammupoBanue| 6 8 14
MapajuleNIbHbIX ~ CHUCTEM
MaMATBIO ¢ Mcnoab3oBanueM OpenMP

¢ obmei

Hroro B cemecTpe: 17 17 38
Cemectp 7

Pasznen 4. Tunosble mpoGIeMbl 17 17 38

METO/Ibl PELICHHS IPH OPraHU3aLUuN

HapaJuIeNIbHbIX IPOrPAMMHBIX CHCTEM

Hroro B cemectpe: 17 17 38

Wroro: 34 0 34 0 76

4.2. CopeprxaHue pa3ieioB U TeM JCKIIUOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B Tabnuie 4.

Tabnuia 4 — ConeprkaHue pas3iesioB H TeM JICKIMOHHOTO LIUKIIA

Howmep paznena

Ha3Banue u conepkaHue pa3/iesioB U TeM JEKIMOHHBIX 3aHSATHH

1

DJIeMEeHTBI TEOPHHU BBIYUCIUTENLHBIX MPOIECCOB.
®dopmansHas Mozenb nporecca. OCHOBHBIE MTOHSTHS M CBOMCTBA
nporiecca. Cucrema mporeccoB. B3anmozeicTBie MpoIeccos.

MPI.

Omnpenenenne o0miero 4ucia MapajieNbHBIX NPOLECCOB B IPYIIIE.
Omnpenenenne HoMepa npouecca B rpymmne. MPIL: IIpuem/nepenaua
COOOIIEHUH MeXIy OTHeNbHBIME mpoueccamMu. OmHOBpeMEeHHas
mepefaya M NpUEM COOOIICHMS MEXKAY OTACIBHBIMU IHPOIECCAMH.
CuHXpOHM3aLUsI IPOLIECCOB.

OpenMP.

Ipumenenne qupexktus OpenMP: for, sections, single. O0benuHeHNE
mupektuB parallel u for (sections). IlpumeHeHHe AMPEKTHB
CHHXPOHH3ALHH.

Tabnune 2.
Tabnuia 2 — O0beM u TPYAOSMKOCTh TUCIUILIHHBI
. TpyoeMKOCTb 110 cEMeCTpam
Bup yueGHOI paboTh 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 pabotel (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, OK3.
mudd. 3ager, sx3amen (3auer, dudd. 3ay, 3aser, 3ayer
Dk, **) OK3.

[IpenoTBpamieHue TYNMKOB B  IapajUICIbHBIX  MPOTPAMMHBIX
cucremax. CHHXpOHHM3AIMSI JIOTHYECKOTO BPEMEHH B MapaijieIbHBIX
MIPOrPaMMHBIX CHCTEMaX.

e .
le/lMeanI/Ie: KaHIUJATCKUH 3K3aMECH

4. Conep:kaHHe AUCIUILTHBI

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

4.3. IlpaktHueckue (CEMUHAPCKHE) 3aHATUS
TeMbI IPaKTHYECKUX 3aHATHH U UX TPYAOSMKOCTh IIPUBE/ICHBI B TabIHIeE 5.

Tabnuua 5 — [IpakTudeckue 3aHATHS U UX TPYIOEMKOCTh




Ne

5. IlepeyeHb yueOHO-METOANUECKOrO OOECIEYeH s

JUTSE CAMOCTOSITEIBHON PabOThl 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYJIIO)
Y4eOHO-METOANYECKUE MATEPHUANIBI ISl CAMOCTOSITEIBHON paboThl 00YYaIOMIMXCS YKa3aHbl B

mi. 7-11.

6. HepequL TI€YaTHBIX U JJICKTPOHHBIX y'—IC6HBIX M3JIaHUI

[NepedeHp me4YaTHBIX M JIEKTPOHHBIX YUeOHBIX U3/IaHUI IPUBECH B TabuIe 8.
Tabnuia 8— [lepeueHp MeYATHBIX M JCKTPOHHBIX yueOHbBIX H3JIaHUI

Ne Tembl IPaKTUYECKUX ® . | TpymoemkocTts, | pa3nena
- B— OpMBI IPAKTHUCCKUX 3aHATUI (uac) MG
JIMHBI
YueOHbIM [IaHOM HE MPEyCMOTPEHO
4.4. JlaGopaTopHble 3aHATHSA
TeMbl 1a0OpaTOPHBIX 3aHATHH U UX TPYJI0EMKOCTh IPUBEICHBI B Ta0IHIIE 6.
Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh
Ne HaumeHoBanue 1a00paTopHBIX paboT Tpynoewmxocts, | Ne pasiena
/1 (gac) JOUCLUATIIIMHBI
Cemectp 6
1 MPI. PacnipeneneHHble BIUMCICHUS HaJl CTPYKTYpHbIMU | 4 2
JTAaHHBIMH
2 Oyukunu MPI i1t 06pab0TKH MEPEChUTKN TaHHBIX 4 2
ME3Ky pacipe/ielIeHHbIMU MTPOLIECCaMH
3 MPI. [TapannensHasi COPTUPOBKA IaHHBIX B 4 2
pacnpeeeHHbIX KOMILIEKCax
4 OpenMP. ITapannenbHble HTEpallMOHHBIC BEIYUCICHHS B 5 3
TapaJuIeIbHBIX CHCTEMAX C OOIIEH MaMAThIO.
PacnapannenuBanie onepanuii 00pad0OTKH BEKTOPOB
BEKTOPaMH.
Cemectp 7
5 OpenMP. PacnapasienuBanue BEIMUCICHUN B 17 3
napaJuIeIbHBIX CHCTEMAX C O0IIEH MaMsAThIO.
Bcero: | 34

4.5. KypcoBoe mpoekTrpoBaHne/ BBIMTOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [UTAaHOM HE IPEAYCMOTPEHO

4.6. CamocTrosTenbHast paboTa 00y4arOIIIXCst
Buzpl camocTosTenbHOM paboThI U €e TPYA0EMKOCTh NPUBEICHBI B TA0IHILIE 7.

Tabnuia 7 — Busl caMoCTOSTENbHON pabOTHI M €€ TPYJO0SeMKOCTh
Buz camocTtosiTenbHON paboThI BLCI:II;O’ CemecTp 6, yac Cemectp 7, yac
1 2 3 4
M3yuenue TeopeTHiecKoro MaTepuaia
30 15 15
quctmiuiaasel (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuerno-rpaguueckue 3ananus (PI'3)
Bemnosnnenue pegepara (P)
IToaroroBka K TeKylieMy KOHTPOIIIO 30 15 15
ycneBaeMoctH (TKY)
Jomaninee 3ananue (J3)
KonTpousbHble paboTsl 3a04HuKoB (KP3)
IloaroroBka k MpomMexKyTOUHON 16 3 3
arrectaryi (I[1A)
Bcero: 76 38 38

Komaectso
9K3EMILBIPOB B
Ulgiﬂiﬁa/ec Bubnuorpaguyeckas ccbuika 61/1(6Kn;40(;r§1<e
JIEKTPOHHBIX
9K3EMILBIPOB)
004.4/J136 | Jlesun, M. I1.. TlapamnensHoe MPOrpaMMHUPOBAHHUE C 10
ucnons3oBanreM OpenMP: yueOHoe nocobue/ M.: BUHOM.
JlaGoparopus 3nanwmid, 2008. - 120 c.
004.4(075) PoGaueBckuii, A.. OmnepanuonHas cucrema UNIX: yyeGHoe 27
P58 nocobue/ A. Pobauesckuii, C. Hemurorun, O. Crecuk. - 2-¢
u3g.. - CI16.: BXB - ITerepOypr, 2008. - 635 c.: puc.. - [Ipeam.
yka3.: ¢. 619 - 635. - Ha c. 599 - 618: I'moccapumii. - ISBN 978-
5-94157-538-1: 199.00 p.
004.451(075) | F'opaees, A. B. Onepaunontsie cucteMsl: yueOuuk/ A. B. 37
reg I'opnees. - 2-e u3n.. - CII6.: IIMTEP, 2006. - 415 c.: puc. -
(Y4eOHHK /15 BY30B).
004.451 1 Heiiten X. M., I1. eitren k., Yoduec . P. Onepaunonnsie | 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.: MIITHMO, 2001, 960 c.
004 T18 Tanenbaywm, D. PactipeienieHHbIC CHCTEMBI: PUHIIUIIBI 1 12
napaaurmsl. [lep. ¢ anria. B. ['op6ynkos. - CI16. : [IUTEP,
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

nocobue juist By30B / B. B. BoeBonun, Bii. B. BoeBoauH. -
CIIG. : BXB - ITetepbypr, 2002. - XII, 608 c.

Iony© 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. IlepeyeHb AIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKAILIMOHHOM ceTr «IHTepHeT»

Iepeuenn INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(OPMALOHHO-
TEJICKOMMYHHMKAIMOHHON ceT  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHCLMIUTHMHBI
npuBezieH B Tabuune 9.

Tabmuma 9 — IlepedeHp ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALKOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «VHTepHeT»

By npomMexyTouHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB
DK3aMeH CnHcoK BOMIPOCOB K DK3aMEHY;
TecTsbl.
3auer CIHcoK BOIPOCOB;
TecTsl.

URL anpec HanmenoBanue

http://parallel.ru/ Jlaboparopust ITapajuienbHbIX MHPOPMALMOHHBIX TexHonoruit Hayuno-
HCCIIE0BATEIBCKOIO BBIYMCIUTENBHOTO IIEHTPa MOCKOBCKOTO
rocylapcTBEHHOro yHuBepcutera uMenu M.B.JlomoHocoBa

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOY4YaIOIIMMHUCS TPUMEHSETCS S5-0ajuIbHasi IIKaJa OLUEHKH CHOPMUPOBAHHOCTH
KOMITeTEHIIMH, KOTOpasi puBe/icHa B Tabuuine 14. B TeyeHne cemecTpa MOXKET HCIOIb30BATHCS
100-0annpHast  mKaja — MOJAYJbHO-PEHTHHIOBOW  CHUCTEMBl  YHHBEPCHUTETa,  MpaBUia
WCIIONIb30BAaHMS KOTOPOIf, YCTaHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun oueHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETSHIIMI

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOTHI
8.1. Ilepeyenr nporpaMMHOro oOOECMEUeHHs, HCIOIb3YEMOTr0 IIPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLHUILTHHE.
IlepedeHp UCONB3yEMOro MPOrPAMMHOr0 obOeceueH s npeacTasieH B Tadmuie 10.

Tabnua 10— Ilepederp nporpaMMHOro obecreueHus

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH()OPMALMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMbIX npu
OCYILECTBICHHN 00Pa30BaTEILHOIO MPOIIECCa 10 JUCIUIITHHE

IlepedeHp wucCHONB3yeMbIX HMH(GOPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabymne 11.

Tabmuna 11— IlepeyeHsr nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 0a3a
CocraB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOW Al  OCYIIECTBIICHHUS
00pa3oBaTeIbHOrO Hpolecca 1o AUCIHUIUIMHE, PEJCTaBlieH B Tadaunel2.

Tabnuua 12 — CocraB MaTepuaibHO-TEXHUYECKOW 0a3bl

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

MynbTUMEUIAHBIA YIeOHbIH KITACC ISl MPAKTHYCCKUX 3aHITHI

CrenuanusupoBanHas adopatopus «[IporpaMMHBIX CHCTEM»

OreHKa KOMIIETEHLMU X N
S - GauTbras LKA apaKTeprCTHKa C(HOPMHUPOBAHHBIX KOMITCTEHIIHI
— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IPOrPaMMHBIi
Marepuai;
— YBEPEHHO, JIOTHYHO, TIOCIEI0BATEIBHO M IPAMOTHO €r0 H3JIaracr;
COTIIUHOY — ONMHUPAsCh HAa 3HAHUS OCHOBHOW M JONOJHHUTEIHHOMN JIUTEPATYPEL
GATTCHOY TECHO TPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHS C MPAKTHYCCKOM
JIeATEeIbHOCTHIO HATIPABJICHHUS,
— yMeJI0 000CHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH,
— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;
— cBOOOJIHO BJIAJICET CHCTEMOI ClICHHATN3UPOBAHHBIX TOHSATHI.
— obyyarouiuiicss TBepI0 YCBOMJI POrPaMMHBII MaTepHall, FpaMOTHO U
[0 CyHIECTBY M3/araeT ero, OMNHPasCh Ha 3HAaHHS OCHOBHOM
JIUTEPATYPBI;
«XOpomo — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIT; 3
— yBS3bIBAET YCBOCHHBIC 3HAHUSI C TMPAKTHYECKOH JESTEIbHOCTHIO
«3a4TEHO»
HaIpaBJICHUS,
— apryMEHTHPYET Hay4YHbIE MOJOKCHHS;
— JIeJIaeT BBIBOJIBI U O0OOIICHS;
— BJIaJieeT CUCTEMOH CIIeUATN3UPOBAHHBIX OHSITHH.
— 00y4aroLMiACsl YCBOWII TOJIBKO OCHOBHOM MPOrpaMMHBII MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMHMpasich Ha 3HAHHS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIOMYCKaeT HEeCYILECTBEHHbIC OLIMOKH U HETOYHOCTH;
«yJIOBJICTBOPHTEIIEHOM N
GATTCHOY — WCTBITBIBACT 3aTPYAHCHHUS B MPAKTHYECKOM MPHUMEHCHUHM 3HAHHI
HAIPaBIICHHUS,
— c1ab0 apryMEHTHPYET HaY4HbIC TOJI0KSHUS;
— 3aTpyaHseTcs B JOPMYIMPOBAHUH BBIBOJIOB M 0000IICHHIT;
— YaCTHUYHO BJIAJICET CUCTEMOM CIELUATH3UPOBAHHbBIX ITOHSITHHM.
— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuana,
— JOIyCKaeT  CYyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IPU
«HEYIOBJICTBOPHUTEITLHOY» .
e AUTCHOY paccMoTpeHnH mpobiieM B KOHKPETHOM HAMPaBJICHUM; 3
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHH,
— HE MOXKET apryMEHTUPOBATh HAYYHBIC TOJIOKCHHS;
— He HOPMYJIHPYET BHIBOJOB M 000OIICHHUI.

10. OueHouHble cpecTBa Ui NPOBEACHHUS IPOMEKYTOUHOH aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBUIS IPOBEAEHUS IPOMEKYTOUHOH aTTecTaluu
00y4aronMxcs M0 JUCHUIUIMHE TpUBeIeH B Tabmuie 13.
Tabnuua 13 — CoctaB OLIEHOYHBIX CPEICTB JIs TPOBEACHUS [TPOMEXKYTOUHOM aTTeCTalun

10.3. TumoBble KOHTPOJIFHBIE 33JaHUS WM UHBIC MaTEePHAIbI.
Bormpocs! (3aaun) aist 3Kk3aMeHa NpeJcTaBieHsl B Tabuune 15.

Tabmuua 15 — Bonpocs! (3a1a4mn) aist 9K3aMeHa

Ne /it IMepeueHb BOIPOCOB (3a/1a4) I K3aMeHa

1 [IpoGnema TYNHKOB B NapaulesIbHBIX IPOrPAMMHBIX CUCTEMaX. BHJIbI TYIHKOB.




Mertoibl 00pBOBI C TYNMKAMH B NapalIeIbHbIX IPOrPAMMHBIX CHCTEMAX.

KypcoBoii paboThbI

Y4eOHbIM IJIAHOM HE MPEyCMOTPEHO

2 LlenTpann3oBaHHbIH METO OOHAPYKEHHS TYIIMKOB B MApaJlIeIbHbIX POrPAMMHBIX
CHCTEMax

3 JlenieHTpanu30BaHHbIH METO OOHAPYKEHUS TYIIMKOB B PACIIPEIEICHHbIX
MIPOTPAMMHBIX CHCTEMaX

4 [IpenoTBpamnieHne TYNNKOB B NapauICJIbHBIX IPOIPAMMHBIX CHCTEMAxX

5 Pacrnipenienenue npoueccos 1o npoueccopam. Kpurepuu 1 noaxomsl.

Pacrmpenenenne cTaTH4ecKoil CHCTEMBI MPOLIECCOB.

Bonpocsl 11t npoBeAeHHs MPOMEXKYTOYHOM AaTTeCTallMd B BHAE TECTUPOBAHUS
IIpeAcTaBiIeHbI B Tabuie 18.

Tabauua 18 — IIpuMepHslii nepeyeHb BOIPOCOB J1JIsl TECTOB

PacnpeHeHeHI/Ie IIPOLECCOB 110 IpOoLIeccopam. CroxacTrueckue AJITOPUTMBI.

Ne n/n [TpuMepHbIii nepedeHb BOIPOCOB JIsl TECTOB

Mojienb MyJIBTHIIOTOKOBBIX BhIUUCIIeHH biaymoa-Jlelizepcona.

OHpCI[GJ'ICHI/Ie o01iero yricaa TapajuieJibHbIX ITPOLECCOB B I'PYIIIIC.

HHaHI/IpOBaHI/IC MYJIbTUIIOTOKOBBIX BBIYUCIICHHH. (()KaI[HLIﬁ TJTAHUPOBIIUK

Onpenenenne HoMepa npouecca B rpynne. MPI

HJ'IaHI/I]JOBaHI/Ie MYJIbTUIIOTOKOBBIX BBIYHCIICHUH. HﬂaHPlpOBI_LII/IK «3aHSITBIC JINCThS

[puem/nepeada cooOLICHHH MEXK/Y OT/ICIbHBIMU POLIECCAMHU.

— O |0 Q|

0 [InannpoBaHue MyJIbTUIIOTOKOBBIX BbIYHCiIeHHH. [InanupoBimuk «Iloxuturens
pabor»

OpHOBpeMeHHasl Iepeiaya U IPHeM COOOLICHHS MEX/y OTACIbHBIMH IPOLECCAMHU.

CHHXpOHHU3ALHUS POLIECCOB.

Bomnpocs! (3agaun) 1uist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabnuua 16 — Borpocsl (3aaun) aist 3auera / nudd. 3auera

[IporpamMmmupoBaHue ¢ AUpeKTUBOI for

[IporpamMMupoBaHHE C AUPEKTUBOM sections

[IporpamMmmupoBaHue ¢ AUPSKTHBOI single.

Oo6benuneHne nupekTuB parallel u for (sections).

H])I/IMCHCHI/IG JUPCKTUB CUHXPOHHU3ALINH.

— =00 [Q [N | N[ |[W|N|—

— S

IIpenoTBpaliieHe TYMHUKOB B LICHTPATN30BaHHBIX MapaLIeIbHBIX IPOrPAMMHBIX
CHCTEMax.

Ne n/n [lepeuenp Bonpocos (3a1a4) st 3a4era / AudGpepeHIPOBAHHOTO 3a4UeTa

1 Brruncaurensuslie nponeccel. @opmanbHasi Mmogenb. CBoMCTBa mpoiiecca.

2 Cucrema nporeccoB. HezaBucumele mporeccel. Bzaumoneiictsue
IPOLIECCOB.

3 [ToxazaTenu napauiensHeix BC 1 Beruncnenuit

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

5 Oo6uwe npoueaypsl MPI: Mannmanusanus, 3aBepiieHue.

6 O6muwme nporueaypst MPI: Onpenenerne o01Iero 4ucia mapanieabHbIX

IIPOLCCCOB B I'pyHIic. OHPCI[CJ'IeHI/Ie HOMCEpa npolecca B rpynme.

MPI: [Ipuem/nepenaua coOOOLIEHUH MY OTJEIbHBIMU MPOLIECCAMH.

8 MPI: I'pynmnoBsie (KOJUIEKTHBHBIE) B3aUMO/ieiicTBHs. Pacchuika 1enoro
coobmmenus nponeccaMm. COOpKa JaHHBIX OT MPOLIECCOB.

9 MPI: I'pynnoBsle (KoIeKTHBHBIE) B3auMoaeiicTBus: Paccbuika yacteit
coobrenus nporeccam. COopka yacTeil cOOOIICHH S C MPOLIECCOB.

10 MPI: ®ynkiuu noanepKKu pacnpeneneHHbIX onepauuii: Boinonnenue

rJ00aJIbHBIX OIEpaluii ¢ BO3BPATOM Pe3yJIbTATOB B INIABHBIH IpoLece.
BeinonHeHne ri100abHBIX OIepaluil ¢ BO3BPATOM PE3yJIbTaTOB BO BCE

MIPOLIECCHL.

11 MPI: CHHXpOHH3AIMSI IPOLIECCOB

12 MPI: BupTyanuzanus TOIOJOTUU.

13 OpenMP: O6mue nousitusi. O6JIaCTh MPUMEHEHHSL.

14 Jupextusl OpenMP: JlupeKTuBbl 4715 OnpeeneHus napasienbHom
obJacTH.

15 OpenMP: JIupeKTuBbI 115 pacipeeeHus] BBIYUCIEHHI BHYTPH
napauiensHoi oonactu: Jupexrusa for.

16 OpenMP: [lupexTHBBI A7 pacripeieleHus] BBIYUCICHUH BHYTPU
napauienbHoi obnactu: Jlupektusa sections. JlupexTtusa single.

17 OpenMP: [lupexTHBBI A7 pacripeieleHus BBIYUCICHUN BHYTPU

—_
[\S)

HPCHOTBpaH_[eHHe TYINHUKOB B paclpeCICHHBIX IMapauIC/IbHbIX IIPOrpaMMHBIX
CHUCTEMaAX.

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOYYarOUIMXCs 3a0YHON (HOPMBI
0o0y4eHus, peicTaBIeHb! B Tabmune 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

napauienbHoll obnactu: O6beuHeHne aupekTus parallel u for (sections).

Ilepeuenp TeM /Ui KypCOBOTO IMPOCKTHPOBAHHS/BBIMOJHEHHS KYpPCOBOH pabOThI
npezcTaBiieHsl B Taduie 17.
Ta6nuia 17 — [epedennb TeM Uit KYPCOBOTO IPOSKTHPOBAHUS/BBIIIOJIHCHHUS KYPCOBOM paboThI

Ne n/n | [IpuMepHBlii epedeHp TeM IS KyPCOBOrO NPOCKTHPOBAHMS/BEIIONHCHH |

10.4. Meroanyeckue  Marepuaibl,  ONPENCIAIOIME  MPOLEIYpPbl  OLICHWBAHHUS
WHJHMKATOPOB, XapaKTepPH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxarcs B
JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHPYIOUIMX HOPSIOK M MPOLEAypy
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMH O00Y4aroIIUXCst
I'YAIL

11. Meroauueckue yKasaHus 111 06yqa}0m1/1xc5{ 110 OCBOCHHUIO JUCIUIIIIMHBI

11.1. Meroguueckne yka3aHusi /il OOy4alOUIMXCS 10 OCBOCHHIO JIEKLIHOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHHE JIEKIMOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riiyOoKoe W SICHOE M3JIOKEHHE yueOHOro marepuana. HasHaueHHe COBpEMEHHOH JIEKIHMH B
paMKax AMCLUIUIMHBL HE B TOM, YTOOBI MOJYYHTHh BCIO MH(MOPMALUIO MO TeME, a B OCBOCHHHU
(yHIaMEHTaNbHBIX NPOOJEM JMCLMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTIKCHUI Hay4yHOH MbICIH. B yueOHOM mpolecce JeKLUs BBIIOIHSIET METOI0JIOIMYECKYIO,
OpraHU3alHOHHYI0 U HHOOPMaNMOHHYI0 (QyHKIMH. JIeKIHs pacKkpblBaeT MOHATUHHBINA ammapat
KOHKPETHOI1 00JacTu 3HaHus, e€ NpoOieMbl, aeT LEeJbHOE IPEJICTaBICHHE O AUCLHILIUHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[lnanupyemMple pe3ybTaThl OPH OCBOSHUH 00YYAIONMMHKCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJNOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHH, YPOBEHb
KOTOPBIX OTIPEIENSIeTCs eJIeBOH YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— TOJyuYeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPETOaBATENIEM;




— pasBuTHe NOPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBM K MNPEOMETy U
CaMOCTOSITEIIFHOTO TBOPYECKOTO MBIIUICHHSI.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— TMOJyYeHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKH M TEXHUKH H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHHSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH WX B  Pa3IHYHBIX
(dhopmyTHUpOBKax);

— MOJIy4eHHE TOYHOrO MOHMMAHMS BCEX HEOOXOIUMBIX TEPMHHOB U MOHATHH.

JlekMOHHBIN  MaTepuan MOXKET CONPOBOXKIATHCS JEMOHCTpAalMel ClIaioB |
HCTOJb30BAHUEM DPAa3/IaTOYHOTO MaTepualia IpH IPOBEJCHHH KOPOTKUX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCIHIIHHE.

11.2. Meroauyeckue yka3aHusi A OOydyaroUIMXCS IO IMPOXOXKJICHUIO MPAKTHYECKUX
3aHATHI

IIpakTuueckoe 3aHsATHE SBJISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3aluu y4eOHOro
IIpoIIecca, 3aKJII0YAIOIIAsCS B BBIMOJHEHUH 00y4aroMIMMICS MO PYKOBOACTBOM IIPETIOaBaTENs
KOMIUIEKCA y4eOHBIX 3aJaHHil C LENbI0 YCBOCHHUS HAyYHO-TEOPETHUYCCKUX OCHOB YyueOHOM
JUCUUILUIMHBI, IPUOOPETEHHSI YMEHUI U HAaBBIKOB, ONBITa TBOPYECKOU JICSTEIBHOCTH.

LesbI0 MPaKTHYECKOTO 3aHATHS JUIS 00YYarOIErocs BIETCS NPUBUTHE 00yJaroMIMUMCs
YMEHUI ¥ HaBBIKOB IPAKTUYECKOM JEesITeIbHOCTU 10 U3yYaeMOoi TUCLUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00yYalOMIUMCs IPAKTUYECKUX 3aHATHN:

— 3aKpeluleHHe, yriyOieHue, paclUIMpeHHe W JeTanu3alys 3HAHWUK IpU pPEICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE II03HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHHUS,
TBOPUYECKOW aKTHBHOCTH;

— OBJIAJICHHE HOBBIMH METOJaMH W METOAMKAMM H3Y4YEHHs KOHKPETHOH yueOHOM
JUCIIUIUTAHBL,

— BbIPa0OTKA CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TMOMYYCHHBIX 3HAHUMA IS
BBITNOJHEHHS 3a/IaHHI;

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

DYHKINN TPAKTHUECKUX 3aHATHIHA:
— IO3HaBaTeJbHAs;
—  pasBuBaroIIas

Ilo xapaxTepy BBIIOJHAEMBIX OOyYarOIIMMCS 3aJaHUH 10 TPAKTUYECKHM 3aHATHSAM,
MPAaKTHYECKHE 3aJaHUs MO JAHHOMY KypCy OTHOCSATCA K aHATUTHYECKHM, CTAaBAMIMM CBOEH
LeJIBIO TTOTyYeHUe HOBOH MH(OPMAaIUK Ha OCHOBE ()OPMATIM30BAHHBIX METOJIOB.

@DopMBl OpraHU3alUM NPAaKTUYECKUX 3aHATHH - BBIIIOJIHCHUE YIPAXHCHHH, pEIICHHE
TUMOBBIX 3a/a4 10 MPUMEHEHUIO H3y4YaeMbIX METOJOB IMOCTPOEHHMsS M NPOrpaMMHPOBAHUS
MapauIebHBIX IPOrPAMMHBIX CHCTEM.

11.3. Meroauueckue yKa3aHusl Ui OOy4aroOLIMXCS IO BBIMOJHEHUIO J1abOPaTOPHBIX
pabot

B xome BeImONHEHHS 1a0OpaTOpHBIX pabOT OOyYarOIHMiiCS [ODKeH YIIyOuTh W
3aKpeNuTh 3HAHUs, NPAKTHYECKHE HABBIKH, OBIAIETb COBPEMEHHOW METOMUKOH M TEXHHUKOMH
SKCIEPHMEHTa B COOTBETCTBUM C KBAIU(DUKAIMOHHOM XapaKTEPHCTHUKOH 00yd4aromerocs.
BeinosnHeHue 1a00paTopHbIX pPabOT COCTOMT M3 KCIEPHUMEHTAIBHO-NPAKTHYECKOH, pacueTHo-
AQHAJIMTUYECKOH 9acTell M KOHTPOJIBHBIX MEPONPUATHH.

BeinonHeHue 1ab0paTopHbIX paboT 00ydYaromMMCs SIBISETCS HEOTHEMIIEMOH YacThIO
M3y4YCHHS MUCUUIUIMHBL, ONpEAeIsieMOl y4eOHBIM IUIAHOM, M OTHOCHTCSL K CpEICTBaM,
00eCIIeYNBAIOIINM PEIICHHE CICAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HAaBBIKOB HCCJIEAOBAaHHS IPOLIECCOB, SBICHHH W OOBEKTOB,
H3y4aeMbIX B paMKax JAQHHOI AUCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETalHM3allls TEOPETHYCCKHX 3HAHWM, MOJYYCHHBIX Ha
JICKLHSX;

— MOJyYeHHE HOBOW MH(OPMAIMH [0 U3yIaeMON JUCIUILIHHE;

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

3anaHue u TPeOOBAHHS K MPOBeICHUIO J1a00PAaTOPHBIX padoT
Tpebosanus k guinoaHeHUIo 1A6OPAMOPHLIX pabom

ITpomuecchl: BHE 3aBUCHMOCTH OT KOJIHMYECTBA IIPOLIECCOB B 33JaHHU MPOrpaMMa JOJDKHA
paboTaTh KOPPEKTHO Ha JIIOOOM dHCcie MPOLEeccOB. II0A TEPMHHOM  «KOPPEKTHO»
MO/IPa3yMeBaCTCs:

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

e BbigaBaTh  pa3iMyHble, HO IPAaBUIbHBIE pPe3ylbTaThl B  3aJayaX, []e
MaTeMaTHYeCKUi pPe3ysbTaT 3aBUCHT OT YHCIIAa MPOLECCOB (HApUMeEp — 4YacThb
3a1a4 2 1abopaTopHOi paboThI).

BeluncieHusi: MCIONB30BAaHUE PACIPENCIICHHBIX BBIYMCICHUH JIOJDKHO paclpeiesiTh
Harpy3Ky ¥ COKpallaTh BpeMs BBIIIOJIHEHHUS 3aJa4d, a HE YBEINYMBATh BPEMsI U KOJINYECTBO
BBIUHCIICHIH OTHOCUTEIBHO OJ{HO3a/1a4HOT0 BBINOMHEHUs. Hampumep:

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

KoMMyHHKanuu: Tak Kak BBIYUCIUTENN (IIPOLECCHI, MPOLECCOPhI MM BBIYUCIUTEIbHbIC
MAIIMHBL, KOTOPBIC PCAM3yIOT BBIYMCICHHUS) 3aBEAOMO OBICTpEE, YeM KOMMYHHUKAIHH,
CIICZIOBATENbHO, IMepeJadya OaHHBIX MEKIY MNPOLECCOPAMH [O/DKHA OBITh MHUHHMAJIbHO
HeoOxoaumon. Harpumep:

e Ecmu mpu COPTUPOBKE MATPHULBI OTICIBHBIC IMPOLECCH JOJDKHBI COPTHPOBATh
OTHENBHBIC CTONOLBI (CTPOKH), TO HE CIELYeT IIepelaBaTh IPOLECCaM BCIO
marpuny. IlepenaBarh ciiefyeT HEMOCPEICTBEHHO CTPOKH, KOTOpbIE OyayT
OTCOPTHPOBAHBL.

e Oco0eHHO He CTOUT ucronb3oBaTh MeTo Alltoall A1t TpaHCTIOHMPOBAaHUS MaTPULL.

3aganus nJsi 1a00paTOPHBIX padoT
JlaGoparopras pabora Nel. PacnipesieneHHbIE BBIYUCICHUS Ha/l CTPYKTYPHBIMH JIaHHBIMU.
3anmanme: [lepecnats BekTop, pazmMeproctd M, N mporeccaM, HCTIONB3Ys pa3INdHbIe BUIBI
CBSI3M MEX]y IpolieccaMu. DJIEMEHTbI BEKTOpA 331a10TCsl IPOU3BOJILHO. DJIEMEHTBI BEKTOpa



IepecblUlacMoOro M MNPUHATOIO BEKTOpa, a TaKXKE BpPEMs BbIIIOJIHCHHUSA JOJIKHbBI OBITH
BBIBC€JICHBI HA OKpPaH.

JlaboparopHast pabora Ne2. ®dynkumu MPI s oOpabOTKM NEPECHUIKM JAHHBIX MEXIY
pacrpeeneHHbIMU IPOLECCAMH.

3ananue: CreHepupoBaTh B Kax /oM u3 N IpoueccoB BEKTOp yucel. PasmepHocTh BekTopa —
M. IlpousBecTu mo3neMeHTHYIO 00pabOTKy BCEX BEKTOPOB M MMOMECTHThH PE3yJIbTHPYIOIINI
BEKTOp B KakoM-JIn0o mpouecce. B pabore ncnonszoBath cpeacrsa MPI mis opranuzaunu
pacnpeeIeHHbIX BBIYHCIECHUH.

JlaGoparopHast pabora Ne3. [lapannenbHas  COPTHPOBKAa IaHHBIX B PaCHpeeNeHHBIX
KOMIICKCaX.

3ananue: [IpowsBecTH COPTHPOBKY 3JIEMEHTOB B CTOJONAax (MM CTPOKax) MAaTpPHUIIbI
pasmepHocTd NXM, ¢ HCIONB30BAaHUEM PACHPEACICHHS BBIYMCICHHI MEXIY IPOLECCAMU
cpenctBamu MPL.

3ameuanue: IIporpamma goiKkHA padOTaTh KOPPEKTHO HA JIOOOM KOJIMYECTBE HMPOLECCOB.
Marpuna npu 3TOM He JOJDKHA MEHSATh CBOHM Pa3sMephl.

Jlaboparopnas pabota Ned. [apamnenbHble HTEpalMOHHbIE BBIYMCICHUS B MapaulebHBIX
cucremMax c¢ oOmeid mnamareio. PacmapamnenuBaHue omnepanuii  00pabOTKH  BEKTOPOB
BEKTOPAMH.

Peanu3oBaTh M pacmapaienuTs ¢ nomouipio texHosorud OpenMP pasnuuHble onepanuu
HaJl BEKTopaMH pa3mepHocTH N.

JlabopatopHast pabota Ne5. PacnapanienuBaHue BHIYUCICHUH B MapajuIeIbHBIX CHCTEMaX C
0o01Iel TaMsThIO.

PeanuzoBare W pacnapamienurs ¢ nomombslo OpenMP  anropuTMbl THIOBBIX 3aj1ad
00paboTky MH(pOPMALKH (3a1a4U ONPEEIISIOTCS BAPUAHTOM 3aJ1aHUs).

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

Ctpykrypa u (popMma oT4yera o JabopaTopHoii padore Conepxxanue oTuera
e 3ananue.

e TekcT nporpaMmsbl.
e Pesynbrar paboThl IPOrPaMMBI.
e BriBoasl

TpedoBanusi k opopmiieHHI0 0TUETa 0 J1a0OPaTOPHOIi paboTe

Otuer o naboparopHoii pabore oQGOpMISETCS B COOTBETCTBUH C TPeOOBAHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U TUIIOMHBIX ITPOEKTOB clieyeT noib3oBarbes [OCT
7.32-2001 uzmanus 2008 roaa (http:/guap.ru/guap/standart/obl_main.shtml )

Otuer opopmIIsieTcs: B 3JIEKTPOHHOM M OyMa)KHOM BHJIC.

11.4. Meroaudeckue ykazaHHs JJIsi O0Y4aIOMINXCS M0 TPOXOXKACHHIO CAMOCTOSITEIbHON
paboTsl

B xoae BBINONHEHUS] CAMOCTOSTEIBHOW PaOOThI, 0OYUYArOIIHMICS BBINONHSAET paboTy IO
3aIaHHI0 M [IPU METOJMYECKOM PYKOBOJACTBE IpEHojaBatess, HO 0e3 ero HemnocpeiACTBEHHOTO
y4acTusi.

B mporuecce BBINOJNHEHHST CaMOCTOSATENBHONW paboThl, y oOywatomerocs (Gopmupyercs
Lesecoo0pa3Hoe IIaHMPpOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS

1 HaBBIKM B YCBOCHMHM M CHCTEMAaTH3allMHM NPHOOpPETaeMbIX 3HaHUII, oOecreunBaeT BBICOKUIT
YPOBEHb YCIIEBAEMOCTH B IEPHUOJ OOydYEHHs, IOMOTaeT IMOJYYHUTh HABBIKM ITOBBIIMICHUS
IpOo(eCCHOHANTBEHOTO YPOBHSI.

MeroguueckuMl ~ MaTepualaMu, — HalpaBIAIOMMAMH  CaMOCTOSITENBbHYIO  pabory
00y4YaroUMxcs SBISIOTCS Y4eOHO-METOAMYECKUIT MaTepralt 1o AUCLHUIUINHE.

11.5. Meroguueckne yka3aHus Ui OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpHUBacT KOHTPOJb KadecTBa 3HAHUH
00Y4arOIMXCsl, OCYIIECTBIISIEMOr0 B TEUCHHE CEMECTpa C LeNbI0 OLICHUBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.6. Meroauueckue ykazaHHs Ul OOyYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTalHH.

[Mpomexyrouynast  arrecrauust  OOy4alOIIMXCS — NPEAYyCMAaTPHBAET  OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00y4yeHHs 10 aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — (opMa OICHKM 3HAHWH, IOJNyYCHHBIX OOYdYaloIIMMcs B IIpolecce
N3Y4eHHUs] BCEW NUCLMIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIBHOW paboThl, CHOCOOHOCTH
NPUMEHATh MX Uil PEIeHHUs NPAaKTHYeCKHX 3alau. DK3aMeH, KaK NPaBUIO, NPOBOAUTCS B
MEepUO/ SK3aMCHAI[MOHHOW CECCMM M 3aBEpLIACTCS AaTTECTALHOHHOW OLIGHKOW «OTIMYHOY,
«XOPOILIO», KYJOBIETBOPHTEILHO», KHEYOBICTBOPUTEILHOY.

— 3a4er — 9T0 (opMa OLEHKU 3HAHMUIL, TTOMYUYSHHBIX 00YYAIOIMMCS B XOAE M3y4YEeHUS
y4eOHOMN TUCLMILUTMHBI B LIEJIOM WJIM ITPOMEXKYTOUYHAs (110 OKOHYaHHU CEMECTpPa) OLEHKA 3HAHUH
00y4aromuMcst 10 OTJEIbHBIM pa3jiesiaM JAMCLMIUIMHBI C aTTECTAlMOHHOW OLICHKOH «3auTeHO»
WM «HE 3aUTECHON.
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