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AnHHOTAIUSA

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

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

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

CojepxaHue AUCLHMIUIMHBI OXBAThIBAeT KPYr BOINPOCOB, CBSI3aHHBIX C MPUHLHUIAMU
OpraHu3ali W INPOrPaMMHPOBAHUS IapajIeJbHBIX BBIYMCICHUI Ha BBIYHCIUTEIBHBIX
CpecTBaX Pa3sHOro Kjacca — OT MHOTOSJEPHBIX IIPOLECCOPOB, KIACTEPHBIX BBIYMCIATEIBHBIX
CHCTEM, BCTPOCHHBIX MYyJbTHIpoLEecCcOpHbIX BC 10 pacnpeneneHHbIX MyJIbTHHPOLIECCOPHBIX
BBIYHMCIIUTEILHBIX KOMIUICKCOB, METO/IOB UX IIPUMEHEHHSI B MH()OPMALIMOHHBIX M YIIPABIISFOLINX
cUCTEeMax.

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

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

OOmrasi TpyIOEMKOCTh OCBOCHHUS AMCLMIUIMHBI COCTABISET 2 3a4YCTHBIX CAUHULIBL, 72
yaca.

S13bIK 00y4EHHS IO TUCIUIUINHE PYCCKUH »

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenbio pucuuruinibl «IlapajuiesibHble U paclpe/ieeHHbIC BEIYUCICHHSD ABISIETCS 00ydYeHHe
CTYJICHTOB IPHHLMUIIAM OpraHH3alli¥ M IPOrPaMMHPOBAHMS IMapajUIeibHbIX BBIYUCICHHH Ha
BBIYUCIIMTENIBHBIX CPEJCTBAX PAa3HOrO Kjacca — OT MHOTOSJIEPHBIX MPOLECCOPOB, KIACTEPHBIX
BBIYHCIUTENIBHBIX CHCTEM, BCTPOCHHBIX MyJbTHIIpoLeccopubix BC 10 pacnpeereHHbIX
MYJIBTUIPOLICCCOPHBIX ~ BBIYUCIHMTENBHBIX ~KOMIUIEKCOB, METOJOB HMX IIPUMEHEHHs B
UH(OPMALMOHHBIX U YIPABISIONMX CUCTEMAX.

V3yyenne HacTOSIEH AUCUMIUIMHBI HEOOXOMUMO It d(G(PEKTUBHON pabOThl CIELHATHCTA
Ha BCEX JTamax J>KHU3HEHHOTO IMKJIA CHCTEM 00paboTKi HWH()OpMALMKM ¥ YIOpPABICHHUS B
COBPEMEHHBIX TEXHUYECKUX CHCTEMaXx.

JucuumivHa «[lapamnenbHble W paclpeiesieHHbIC BBIYMCICHUS» IIEpeHA3HAuYCHa s
MOJy4€HHs CTY/ACHTAaMH HEOOXOAMMBIX M HaBHIKOB B 00sacTé 3()()EKTHBHOrO MPHUMEHEHUS
MEePCIEKTUBHBIX CPEJICTB BHIYMCIUTEILHON TEXHUKH, KOTOPBIC BCE CTAHOBATCS IapaJlie/IbHBIMU
U PaCIpeAeICHHBIMU BEIYUCIUTEIbHBIMU IUIAT(HOPMAMHU.

1.2. JucuMiuinHa BXOJMT B  COCTaB  4acTH, (OpPMHpPYEeMOil  y4acTHHKAMH
00pa3oBaTesIbHBIX OTHOILICHHI, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (ajiee —
OI1 BO).

1.3. Tlepeuyenb IulaHUPYEMBIX PE3yJILTATOB OOYUYEHHMS 110 IUCLHUIUIMHE, COOTHECEHHBIX C
[UIAaHUPYeMBIMH pe3ynibraTamu ocBoeHus: OIT BO.

B pesynbrarte n3ydeHusi IMCUHUILIMHBL O0YYalOIIUHCS JODKEH 00NaaaTh CIEAyHOIUMU
KOMIIETCHIIMSIMU WK MX YacTaMH. KOMIIETeHIMH W HHIUKATOPBI UX JIOCTHKEHUS PHBE/ICHBI B
Tabmmre 1.

Tabnuua 1 — IlepeueHb KOMIETCHIMI W HHIMKATOPOB WX JOCTHKCHHUS

Konn
Kareropus (rpynma) Kon 1 HanmeHOBaHNE HHUKATOPA TOCTIDKCHUS
HauMEHOBaHHE
KOMIIETCHITHH KOMIIETCHIHH
KOMIIETEHIHH

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

[IK-2 Cniocoben

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

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

2.  Mecto auctumianHsl B cTpykType OIT
JlucuumivHa MoxeT 6a3upoBaThCs HA 3HAHUSX, PaHEe MPUOOPETEHHBIX 00YYaIOIMMHCS
NPHU U3YYCHUH CIEIYIOINX TUCIHMIUIHH!
— TlporpaMmupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHS (51361K CH)
— OnepalyuoHHbIE CHCTEMbI
— CucreMHOE POrpaMMHUPOBAHKE
3HaHUs, NOJIyYECHHBbIC TPU W3YYCHHH MaTepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TAK U MOI'YT HUCIOJIb30BATHCS MPU N3YYEHUHU APYTUX JUCLUIIINH:
— Brimycknas kBanugukanuoHHas padbora




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

Tabuune 2.
Tabnuia 2 — O6beM U TPYAOSMKOCTh TUCIUIIITHHBI
TpynoemKocTh O
Bun yueGHoii paboThl Bcero cemMecTpam
Ne6
1 2 3

Oowan mpyooemKochnp oucyuniuHol, 272 272
3E/ (4ac)
U3 nux uacoe npakmuueckoi no020mogKu 17 17
AyoumopHhvle 3anamus, BCEro 4ac. 34 34
B TOM UHCIIE:

nexiuu (JI), (qac) 17 17

npakTuueckue/cemunapckue 3anstus (I13),

(uac)

naboparopasie padotst (JIP), (dac) 17 17

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

9K3aMeH, (4ac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesicymounoi ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, Judd. 3ay, | 3Bauer 3ager
Ok3.*%)

o .
le/lMeanl/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHne TUCIUTUTHHBI

4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILIMHEL IO pa3/iesiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

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

Howmep paznena

Ha3Banue u conepxanue pazaesioB U TeM JEKIIMOHHBIX 3aHATHH

1

DIIeMEHTHI TEOPUH BBIYUCIUTEIBHBIX IIPOLIECCOB.
DopmanbHast Mozieltb nporiecca. OCHOBHBIE MOHATHS M CBOHCTBA

Tpouecca. Cucrema IIpoLECCOB. BzaumopeiictBue IIpOLECCOB.

MPIL.

Ormnpezenenue 00IIero Yrca napauieibHbIX MPOLECCOB B
rpynne. Onpenenenue Homepa npoiecca B rpymnmne. MPI:
IIpuem/nepenaya cOOOIICHUIH MEXY OTASIBHBIMU IIPOLIECCAMH.
OnHOBpeMEHHas Nepeaya U MPUeM COOOICHHS MEXTY
OT/IeJIbHBIMH TIpoLieccaMi. CUHXpOHM3aIUS POLIECCOB.

OpenMP.

IIpumenenne aupextuB OpenMP: for, sections, single.
O6benunaenne aupektuB parallel u for (sections). [lpumenenue
JHMPEKTUB CUHXPOHU3ALIMH.

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUS
TeMbl IpaKTUYECKUX 3aHATHIA U UX TPYAOSMKOCTh [TPUBEICHBI B TAOIHIIE 5.

Tabnuua 5 — IIpakTHuecKue 3aHATHS U UX TPYIOEMKOCTh

Ne | Tembl mpakTUYECKUX
/o 3aHATHI

N3 Hux Ne

Dopmbl TpakTHUECKUX | TpPyIOeMKOCTh, |MPaKTUIECKOH |pa3aena
3aHATHI (uac) MOATOTOBKH, | JUCIKIT

(gac) JIUHBI

YueOGHbIM IUIaHOM HE MPEeyCMOTPEHO

Bceero

4.4. JlaGopaTopHble 3aHATUS
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IIPUBEICHBI B TA0IHIIE 6.

Tabnuia 6 — JlJabopaTtopHbie 3aHATHSI U X TPYJIOEMKOCTh

Paznesbl, TEMBI TUCIUITIAHBI Jexunn | 113 (C3)| - JIP KII CPC
ACTEL, A (gac) (1ac) (gac) (1ac) (gac)
CemecTp 6
Paznen 1. DneMeHTHI TEOpHUN BBIYUCTUTENBHBIX 5 10
MPOLIECCOB.
Pazznen 2 TIporpaMMHupOBaHHE MapalIeIbHBIX CHCTEM
6 12 10
¢ 0OMEHOM COOOLICHUAMHU C UCIOJIb30BaHueM MPI
Paszen 3. [IporpaMMupoOBaHUE MApAIICTbHBIX CHCTEM ¢ 6 5 18
o61eit namsThio ¢ ucnosb3oBanueM OpenMP
Urtoro B cemecTpe: 17 17 38
Uroro 17 0 17 0 38
IIpakTHueckass MOArOTOBKA 3aKIIOYaeTCsl B  HENOCPEACTBEHHOM  BBIIIOJIHEHUU
obygarommmucs ONpPEIETICHHBIX  TPYAOBBIX  (DYHKIWH, CBSI3aHHBIX c Oynmymeit

npo(hecCHOHANBHOM AESTENbHOCTBIO.

4.2. CopepxaHue pa3eoB U TEM JICKINOHHBIX 3aHATHH.

ConeprkaHue pa3ieioB U T€M JEKIIHOHHBIX 3aHATHH MPUBEACHO B Tabnuie 4.

Ta6nnua 4— COL[ep)KaHI/IC pas3zacioB U TEM JICKIIUOHHOT'O 1IUKJIa

W3 Hux Ne
Ne HaumeHnoBanue n1abopaTopHbIX paboT TpynoemKocTe, | MpaKTHYCCKOH | pasiera
/o (gac) MOJrOTOBKH, | JAUCIIHI
(uac) JIHBI
Cemectp 6
1 | MPL. PacnpenesneHHble BEIYMCICHUS Hal 4 2
CTPYKTYPHBIMH JTaHHBIMHU
2 | ©ynkuuu MPI 1ist 06paboTku nepechuIku 4 2
JAHHBIX MEXKIY PacIpe/ieIeHHBIMU
poLeccamMmu
3 | MPL INapannensHast COPTHPOBKA JAaHHBIX B 4 2
pacIpe/ieNIeHHbIX KOMILIEKCax
4 | OpenMP. ITapamnsenbHble HTEpallMOHHbIE 5 3
BBIYHCIICHHS B APAJUICIBHBIX CHCTEMaX C
o01eit namsThio. PacnapaienuBanue
onepaiuii 06paboTKH BEKTOPOB BEKTOpaMHU.
Bcero 17

4.5. KypcoBoe IpOeKTHPOBaHIE/ BBIIOIHEHUE KYPCOBOIl pabOThI




V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst
Buzsl caMOCTOATENIBHOM paboTH U €€ TPYI0EeMKOCTh IPHBEIEHEI B Tabuie 7.

Tabauua 7 — Busibl caMoCTOSITENILHON paboThl U €€ TPYJOeMKOCTh

. Bceero, | Cemectp 6,
Bua camocrosTensHON padoTh
Jac 4ac
1 2 3
H3yueHne TeOpeTHYECKOro MaTepHaa 15 15
gucuuminabl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beimonuenue pedepara (P)
IMoaroroBka K TeKyIIeMy KOHTPOIIIO 15 15
ycrneBaemoctr (TKY)
Jomamiuee 3aganue (J13)
Kontposbabie pabotst 3a0uankoB (KP3)
IloaroroBka k MpoMekKyTOUHOM 8 ]
arrectaiuu (ITA)
Bceero: 38 38

5. TlepeueHb yueOHO-METOIUUECKOTO 00ECIICUCHHUS

IUISl CAMOCTOSITENILHOM paboThl 00yUYarOLIMXCS IO TUCLHUILTHHE (MO/YJIIO)
VueGHO-METOMYECKHE MaTepUasbl [Jisi CAaMOCTOSATEIbHOH paboThl 00yYalOIMXCsl YKa3aHbI B

m. 7-11.

6. HepequL TICYaTHBIX U 3JICKTPOHHBIX y‘IC6HI>IX M3JIaHUIA

IlepedeHp neyaTHBIX M AJICKTPOHHBIX YYEOHBIX W3AaHUN IPUBEICH B Tabnuie 8.
Tabmuma 8— [lepeueHb MEYATHHIX M JICKTPOHHBIX yUEOHBIX M3IaHUI

27 cucteMbl. OCHOBBI U IPUHIMIIBL. -3-€ u31.. -M.: bunowm, 2006.-
1024 c.

004.4 K66 Kopwmen T., Jleitzepcon Y., Pusect P. Anroputmsi: 3
[octpoenue u ananmn3. M.: MITHMO, 2001, 960 c.

004 TI18 Tanenbaym, O. PacripesienieHHbIe CHCTEMBI: IPUHIHIIBI U 12
napaaurmsl. Ilep. ¢ anri. B. l'op6ynkos. - CII6. : IIMTEP,
2004. - 876 c.

681.3 TI8 Tanenbaym 3. CoBpeMEHHBIE ONEPALOHHbBIE CUCTEMBI -2-€ 2
u3g. -CI16. u ap.: [Turep, 2005.-1038 c.

004.4 B 63 Boesonun, B. B. [lapanensHbie BEUUCICHUS | yieOHOE 1

nocobwue s By3oB / B. B. Boeroaun, Bi. B. BoeBonuH. -
CII6. : BXB - ITerepoypr, 2002. - XII, 608 c.

Tony6 /Ix., Ban Jloyn Y. Marpuussie Beruucienus. 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. TlepedeHs 3IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHHKAIOHHOU ceTH «HTepHeT»
[lepeuens 3JIEKTPOHHBIX 00pa3oBaTEIbHBIX pecypcoB nH(OpPMALHOHHO-
TENIEKOMMYHHUKAMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCLMILIMHBI
npuBesieH B Tabuuie 9.

Tabmuma 9 — IlepeueHb OJIGKTPOHHBIX 00pa30BATENBHBIX PECYPCOB HH(POPMALHOHHO-
TEJIEeKOMMYHUKAIIMOHHOHU ceTtu «VHTepHeT»

URL anpec Haumenosanue
http://parallel.ru/ Jlabopatopus [apamnensHpix HHGOPMAIMOHHBIX TexHOMOrHiH HayuHo-

HCCIIEI0BAaTENbCKOTO BBIUHCIUTENBHOTO LIEHTPa MOCKOBCKOTO
roCyZapCTBEHHOr0 yHHBepcuTeTa uMeHn M.B.JlomonocoBa

8. IlepeyeHb HHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeILHOrO MPOLIECCa MO TUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOro odecrieueHus npezcrasieH B Tadmauue 10.

Tabauna 10— ITepeueHs IPOrpaMMHOIo 00eCIeUeHus!

Ne /it HaumenoBanue

He npeaycmotpeno

KomiaectBo
9K3EMILLIPOB B
UglLﬂg;%/ec Bubnuorpadudeckas ccpuika 614(61(1;11)(1)\::1(6:
9JEKTPOHHBIX
9K3EMIULIPOB)
004.4/J136 | JleBun, M. I1.. TlapamiensHoe mporpaMMHpOBAHHUE C 10
ucnonszoBanueM OpenMP: yue6Hoe nocobue/ M.: BUHOM.
Jlaboparopust 3HaHuit, 2008. - 120 c.
004.4(075) PoGauesckuii, A.. Omnepanuonnas cucrema UNIX: yue6HOE 27
P58 nocobue/ A. Pobauesckuii, C. Hemurorun, O. Crecuk. - 2-¢
u3g.. - CI16.: BXB - ITerepOypr, 2008. - 635 c.: puc.. - [Ipeam.
ykas.: ¢. 619 - 635. - Ha c. 599 - 618: I'noccapuii. - ISBN 978-
5-94157-538-1: 199.00 p.
004.451(075) | F'opaees, A. B. Onepaunonnslie cucteMsl: y4eOHnk/ A. B. 37
res I'opaees. - 2-e u3n.. - CII16.: IIMTEP, 2006. - 415 c.: puc. -
(Y4eOuuk s By30B).
004.451 [1 Hetiten X. M., I1. [leiiten k., Hoduec /1. P. Onepaunonusie 10




8.2. IlepeueHn HMH()OPMAIMOHHO-CIIPAaBOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYILECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa M0 JUCIUIITHHE

Ilepedenp HCHONB3yeMBIX HMH(POPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Ta6nuua 11— IlepeueHp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

OrieHKa KOMIIETEHIN

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

— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;
— BJIQJICET CUCTEMOH CHEeIUaT3UPOBAHHBIX TOHITHH.

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocraB  MaTepHalbHO-TEXHMYECKOW  0a3bl, HEOOXOMUMOW ISl  OCYIICCTBICHHUS
00pazoBaTeNbHOrO Mpolecca 1o AUCIHUIUIMHE, PEJCTaBlIeH B Tadaunel2.

Tabnuua 12 — CocraB MaTepuanbHO-TEXHUYECKOW 0a3bl

— 00yJarOIHMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropun
/o MaTepHaIbHO-TEXHHYECKON 0a3bl (Ipr HEOOXOIMMOCTH )

MynpTUMeAUHHBIA y4eOHbIH Ki1acc 1Sl IPAKTHYECKHX 3aHATHI

«yZIOBIICTBOPHUTEIILHOY .
— HCTIBITHIBACT 3aTPyIHEHHS B IPAKTHYCCKOM NPUMEHEHHH 3HAHUI
«3AYTCHO» .
HAIPaBIICHHS,
— c1ab0 apryMeHTHPYeT HAaYYHbIE TOJI0KCHUS;
— 3aTpyaHseTCs B pOPMYIMPOBAHUH BHIBOIOB M 0000IICHHIT;
— YACTHYHO BJIAJCET CHCTEMOIl ClICHMAIN3HPOBAHHBIX TOHSTHIA.
— o0yJarommiicss HE YCBOMJI 3HAYUTEIBPHONW YacTH IPOTrPaMMHOIO
Marepuaa;
— JIONyCKaeT  CYLICCTBEHHBIC OMMOKH M  HETOYHOCTH  IIPH
«HEY/IOBIICTBOPHUTEIILHO ;
paccMoTpeHuH npobiieM B KOHKPETHOM HaIpaBJICHHHY;
«HE 3aYTCHO»

— WCTBITHIBACT TPY/JHOCTH B IPAKTHYECKOM PUMEHEHHH 3HAHUIA,
— HE MOXKET apryMEHTUPOBATh HAYYHBIC TTOJIOKCHHS;
— He (GOPMYITUPYET BHIBOJIOB M 0000IICHHUH.

2 | CneumnanuzupoBanHas saboparopus «[IporpaMMHBIX cHCTEM)

10. OueHouHbIe CpeACTBA sl IPOBEACHHS IPOMEKYTOUHOM aTTeCTaluu
10.1. CocraB OLECHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOH AaTTECTALMH
00yJaroumxcs Mo JUCHUIUIMHE NpUBeIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIGHOUHBIX CPEJCTB JUIsl NPOBEJCHHS IIPOMEXYTOUHOM aTTecTaluu

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIX UHBIC MAaTEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHbl B Tabmuie 15.

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

Kox

Ne /it Ilepeuens Bompocos (3a1a4) U1 SK3aMEHA
WHJIMKaTopa

Bun npoMexyTO4HOIl aTTecTaiu ITepeueHb OLIEHOYHBIX CPEICTB

YueOHbIM IJIAHOM HE IPElyCMOTPEHO

3auer Crnrcok BOIpocoB

10.2. B kauecTBe KpHUTEPUEB OLEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIICTCHIMH OOYYAaOIINMHUCS TPUMEHSICTCS 5-0auibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIETEHIIUH, KoTopasi IpuBesieHa B Tabauue 14. B TeueHne cemecTpa MOXKET UCIIONIB30BATHCS
100-6annpHas  ImKama  MORYIBHO-DEUTHHTOBOH  CHCTEMBI ~ YHHBEpPCHUTETa,  IpaBHIIA
HCTIONB30BAaHUSI KOTOPOH, YCTQHOBJIEHbI COOTBETCTBYIOLIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepuu oueHKH ypOoBHsI CHOPMHUPOBAHHOCTH KOMITETCHIMI

Bomnpocs! (3agaun) 1is 3auera / qudd. 3adera npecTaBiaeHsl B Tadnmune 16.
Tabnuia 16 — Borpocst (3amaun) asist 3auera / mudd. 3auera

Kon

Ne n/mn Iepeuensb BonpocoB (3amay) s 3a4era / audd. 3auera
P P (3a24) 2 wmdd WHIMKATOpa

1 Brruncnurensusie npoueccsl. opmansHas moaens. Ceoiicta | I1K-2.3.1
npolecca.

2 Cucrema nporieccos. He3aBucumbie rmporeccsl. MK-2.3.2
B3aunMopeiicTBrEe POLIECCOB.

Or1eHKa KOMIIETEHIIMN

XapaKkTeprucTHKa COPMUPOBAHHBIX KOMITCTCHIIMM
5-OajuibHast IIKaJIa paKrep (boppo

W

ITokazatenu napamienbubix BC v BeruncieHui MK-2.¥.1

— oOyyarouuiicsi TayOOKO H BCECTOPOHHE YCBOWIJI MPOrPaMMHBIA
MarepHa;

— YBEPEHHO, JIOTHYHO, IIOCIIEIOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracT;

— ONUPAsCh HAa 3HAHUS OCHOBHOW M JIONOJHUTENIBHON JIMTEPATYpHI,
TECHO IPUBS3BIBAECT YCBOCHHbBIE HAYYHBIE MOJOXKEHHS C MTPAKTHYECKOM
JeSATENbHOCTBIO HAIIPABJICHUS;

— YMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIJIBUT'AEMbIE UM UJICH;

— JIENIAaeT BLIBOJILI U 0000IEHNS;

— cBOOO/IHO BJIAJICET CUCTEMOM ClIeHUATN3UPOBAHHBIX HOHATHH.

«OTIIMYHO»
<«Ga4YTCHO»

4 MPI: Cranpapt MPI. O6wmue nonsitust. O61acTu CBSI3U U MK-2.y.2
KOMMYHHUKATOPBL.

5 O6mme nporeaypst MPL: Mnunmanu3anusi, 3aBepuicHue. K-2.B.1

6 O6mwe npouenypst MPI: Onpenenenne obmero uncna [1K-2.B.2
HapaJuieIbHBIX MPOLECCOB B rpynme. OnpeaeneHue HoMepa
mpolecca B Ipymme.

7 MPI: TIpuem/nepenaya cooOLEHUIT MEKAY OTACTBHBIMHI
HPOLICCCAMH.

— oOyuatomiuiicss TBEpO yCBOMI IPOrPaMMHBIII MaTepuall, FpaMOTHO U
[0 CYyLIECTBY U3JIaraeT €ro, ONMpPasChb Ha 3HAHUA OCHOBHOM
JIMTEPATYPBI;

— HE JI0ITyCKAeT CYILECTBEHHBIX HETOUHOCTEH;

— YBA3BIBAET YCBOEHHbIE 3HAHUS C IPAKTHYECKOH JEATEIbHOCTHIO
HAIPaBIICHUS;

— apryMeHTHPYET HayuHble MOJI0KEHUS;

«XOpOIIIO»
«3a4TEHO»

8 MPI: I'pynnoBble (KOJUIEKTHBHBIE) B3aUMOJCHCTBHSI.
Pacceuika rienoro coodrenus nporeccam. COOpka JaHHBIX OT
POLIECCOB.

9 MPI: I'pynmoBsie (KOJUIEKTHBHBIE) B3aUMO/ICHCTBHS:
Paccpuika gacreii coobienus npoueccam. Coopka yacteii
COOOIIEHHS C POLIECCOB.

10 MPI: ©yHK1MY NOAAEPKKU PACTIPEAEIIEHHBIX ONEPALIUiA:
BeinosHeH#e r100abHBIX ONepaliii ¢ BO3BPATOM




Pe3yJIbTaToB B INIaBHBIH MpoLecce. BrinonHeHne riodanbHbIX
onepanuii ¢ BO3BpaTOM pe3yJIbTaTOB BO BCE NMPOLIECCHI.

2 Onpenenenune HoMepa npouecca B rpynne. MPI

w

[Tpuem/mepeiaua cooOIIEHII MEXK/Y OT/ICIbHBIMU POLIECCAMH.

~

OnHOBpeMeHHas Iiepeada v MpUeM COOOIIEHUS] MEXK/Ty OTIEIbHBIMU
MIPOLIECCAMH.

CHHXpOHHU3AIHsI POLIECCOB.

[IporpammupoBanue ¢ JupekTuBoi for

[IporpamMmmupoBaHue ¢ JTUPSKTUBOM sections

[IporpammupoBaHue ¢ JTUPEKTUBOM single.

11 MPI: CHXpOHH3aLMs IPOLIECCOB

12 MPI: BupTyanusauusi TONOJIOTHH.

13 OpenMP: O61uue nousitust. O61acTh MIPUMEHEHHUSI.

14 Jupextussl OpenMP: JIlupekTuBbI 1151 ONpeeaeHus
napajuiebHON 06JacTH.

15 OpenMP: JlupeKTuBbl Aj1s pacipeeaeH s BEIYUCISHUH
BHYTpH IapaJuIenbHoil obmactu: Jupekrusa for.

16 OpenMP: JlupeKTuBbl A5 pacupeaeeHHs BbIYUCIEHUH

BHYTpH MapaienbHoi obnactu: Jlupektisa sections.
Jupekrusa single.

O6benunenne nupekTus parallel u for (sections).

HpHMCHCHI/IC JUPEKTUB CUHXPOHH3AIINH.

17 OpenMP: JlupeKTuBbl Ai1s pacipeeaeH st BEIYUCISHUH
BHYTpPH NnapaJulesibHoit o6nactu: O0beMHEHHE JUPEKTHUB
parallel u for (sections).

— =00\ |

— o

[IpenoTBpamieHne TYIUKOB B IIEHTPAIM30BAaHHBIX MapaUICIbHBIX
IPOrpaMMHBIX CHCTEMaX.

12 [IpenoTBpamieHre TYTUKOB B paclpeaeIeHHbIX MapaIeIbHBIX
MIPOrPaMMHBIX CHCTEMaX.

18 [Ipobnema TynuKOB B MapauiebHbIX IIPOrPAMMHBIX CHCTEMAX.
Buzpl TynukoB. Metosl 00pb0BI ¢ TYIHKaMH B
NapaJuIeIbHBIX IPOrPAMMHBIX CHCTEMAX.

IepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCLMILUIMHE OOYYarONU[MXCS 3a04HOM (OpMBI
00y4eHusl, peICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOIBLHBIX pabOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PA0OT

He npenycmotpeHo

19 LlenTpann3oBaHHbIH METO OOHAPYXKEHUS TYIIHKOB B
napajuiebHbIX IPOrPAMMHBIX CHCTEMAX

20 JleueHTpann30BaHHbI METO] 00HAPYKEHHS TYIIHKOB B
pacIpeeIeHHbIX IPOrPaMMHBIX CUCTEMaX

21 [IpenoTBparieHye TYMKOB B apajIeIbHBIX POrPAMMHBIX
cucTemMax

22 Pacrnipenenenue npoueccos no npoueccopam. Kputepuu u
noaxo/pl. Pactipenenenye cTaTHIecKOd CHCTEMBI IIPOIIECCOB.

23 Pacrnipenenenue npoueccos no npoueccopam. CToXacTHIECKHE
AJITOPUTMBI.

24 Monenb MyJIbTHIIOTOKOBBIX BEIYUCIEHHH biymoBa-
Jlelizepcona.

25 [InanupoBaHue MyJIbTUIIOTOKOBBIX BBIYMCIECHHH. «KaaHbIi
TUTAHUPOBILUK

26 [TnanupoBaHKEe MyJIbTUIIOTOKOBBIX BEIYMCIICHHH.
[InaHupOBIINK «3aHSTHIE TUCThSD)

27 [TnaanpoBaHre MyJTbTHIIOTOKOBBIX BEIYHCIICHHH.

[Inanuposiuk «Iloxututens paboT»

TlepeyeHp TeM JUisi KypCOBOTO IPOEKTHPOBAHMUS/BBITOIHEHHS KypCOBOM padOThI
npeacTaBieHbl B Tabuie 17.
Tabnuua 17 — [lepeueHpb TeM Uil KYPCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHHUS] KYPCOBOW paboThI

No /i IpumepHSIil HepedeHb TeM IS KypPCOBOTO IIPOEKTUPOBAHNUS/BBIIOTHECHUS
- KypcoBOii paboTl

V4eOHBIM IIIAHOM HE TIPelyCMOTPEHO

Bonpocsl s mpoBeneHWs INPOMEXKYTOYHOH AaTTECTAllMd B BHAE TECTUPOBAHUS
mpejcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpumepHsIii nepeyeHb BOIIPOCOB VISl TECTOB

Kopx

Ne n/n [IpumMepHbIii nepedeHs BOIIPOCOB ISl TECTOB
HHIUKaTOpa

1 Omnpeenerne 00LIETo YKCIa MapajieIbHbIX MPOLIECCOB B TPYIIIE.

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIOMNE  HPOLEAYpHl  OLEHMBAHHSA
WHJMKATOPOB, XapaKTePH3YIOIIUX JTambl (OPMHUPOBAHMS KOMIIETCHLHMH, coaepxaTrcs B
JIOKIbHBIX HOpMaTuBHBIX aktax [ YAII, permaMeHTUPYIOIIMX HOPSIOK M IPOLELYPY
IIPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIEBAEMOCTH M IPOMEKYTOYHON aTTECTALMH O00YJarOIIUXCs
I'VAIL

11. Meroauueckue yKa3aHus il 00y4arOMIMXCSl IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroguyeckne yka3aHHsS I OOy4aromMXCS II0 OCBOCHHIO JIEKIOHHOTO
MaTepuana

OcHOBHOE Ha3Hau€HHE JIEKLIMOHHOIO MaTepuana — JIOTUYECKU CTPOiHOe, CHCTEeMHOE,
rIyO0OKOe W SICHOE HW3JIOXKEHHE ydeOHOro marepuana. Ha3HaueHue COBpPEMEHHOW JICKIIMU B
paMKax AWUCIUILUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO WH(OPMAIHUIO MO TEME, a B OCBOCHHUU
(yHIaMeHTaNBHBIX MPOOJEM JUCHMIUIMHBL, METOAOB HAy4YHOTO IIO3HAHWUS, HOBEHIINX
JIOCTHIKCHUN HayYHOW MBICTH. B ydeOHOM mmporiecce JEKIHs BBITOIHSIET METOI0JIOTHIECKYIO,
OpraHU3alHOHHYI0 U HH(GOPMAIMOHHYO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOW 00J1acTH 3HaHWs, €€ MpOoOJIeMbl, JaeT IEJIbHOE MPEICTABICHHE O IMCIHUILINHE,
TTOKa3bIBAET B3aMMOCBS3b C IPYTUMHU TUCIUILTHHAMHU.

[l1aHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAIOIIUMHICS JTEKIIMOHHOTO MaTepraia:

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

— TOJIyYCHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTENIEM;

— pa3BuTHE HOPO(ECCHOHANBHO-ICIOBBIX  KayecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSTEIILHOTO TBOPYECKOTO MBIIUICHHSI.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpEca, HEOOXO0AUMOTO U1l CAMOCTOSTEIILHOM PaboThI;

— TOJy4YeHHE 3HAHUA O COBPEMEHHOM YpPOBHE pPa3BUTHS HAayKH M TEXHUKH U O
IIPOTHO3€ UX PAa3BUTHS HA OJIDKANIINE TONBI;

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




— MOJIy4eHHE TOYHOTO MOHMMAHMS BCEX HEOOXOIUMBIX TEPMHHOB U MOHSATHH.

JIeKMOHHBIN  MaTepHan MOXET CONPOBOXKIATHCS — JEMOHCTpAIMEl  CIIAHIOB |
WCIIONIb30BaHMEM PAa3[JaTOYHOTO MaTepuaia MpH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUIIINHE.

11.2. Meroguueckne yka3zaHHs Al OOYYarONIMXCS IO IMPOXOXKICHHUIO HMPaKTHYECKUX
3aHATHH

IIpakTiueckoe 3aHATHE SBISIETCS OJHOW M3 OCHOBHBIX (hOpM OpraHm3anmu y4eOHOro
MIPOIIeCcCa, 3aKJII0YAIOIIAsCS B BBIMOJHEHUH 00y4aroMIMMICS MO PYKOBOACTBOM IIPETIOaBaTENs
KOMIUIEKCa y4ueOHbIX 3aJaHHil C LEJNbI0 YCBOCGHHUS HAayYHO-TEOPETHYECKUX OCHOB YyueOHOM
JUCUUILUIMHBI, IPUOOPETECHHSI YMEHUI U HAaBBIKOB, ONBITA TBOPYECKOU JICSATEIBHOCTH.

Ienbro MPaKTHYECKOTO 3aHSATHS IS 00YYAIOIIETOCs SBIISETCS MPUBUTHE 00YYarOIMMCSI
YMEHUH M HaBBIKOB MPAKTUYECKOM JesITeIbHOCTU 0 U3yYaeMoi JUCLUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHNH 00yYarOMIMMCs IPAKTUIECKUX 3aHATHH:

— 3aKpeluleHHe, yriyOleHue, paclUIMpeHHe W JeTanu3alys 3HAHUM IpU pPEeICHHUU
KOHKPETHBIX 337134,

— pa3BUTHE IIO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIIUICHHUS,
TBOPUYECKON aKTHBHOCTH;

— OBIAJCHHE HOBBIMH METOJAaMH W METOAMKAMH H3Y4CHHs KOHKPETHOH yueOHOMH
JUCIHIUTAHBL;

— BBIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TOJYYEHHBIX 3HAHUHA st
BBITIOJTHEHUS 3a/1aHUIA;

— ofecrieueHne PalOHAIBHOIO COYECTaHUSI KOJUIEKTHBHOW M MHAMBUAYaJIbHOU (opm
oOyueHus.

DYHKINY TPAKTHUECKUX 3aHATHIHA:
— TO3HaBaTesbHas;
— pasBuBaroIas

ITo xapaxTepy BBITOJNHSAEMBIX OOYYAIOIIMMCS 3aJaHUH 1O MPAKTHYECKUM 3aHATHSM,
MPAaKTUYECKUE 3aJaHusl MO JAHHOMY KypCy OTHOCSATCA K aHAJIMTHYECKHM, CTaBAIIUM CBOEH
LIEJIBIO TTOJTy4EHHE HOBOI HH(OpMaLnK Ha OCHOBE (popMaIM30BaHHBIX METOIOB.

@DopMBl OpraHU3alUK NPAKTUYECKUX 3aHATHH - BBIOJHEHUE YNPAaXHCHWH, PEIICHHE
TUMOBBIX 3a/1a4 10 MPUMEHEHUIO H3y4YaeMbIX METOJOB IMOCTPOEHHMsS M NPOrpaMMHPOBAHUS
MapauIeIbHBIX IPOrPAMMHBIX CHCTEM.

11.3. Meroauueckue yka3aHus JUlsi OOydYalOIIMXCsl IO BBIIOJHEHUIO J1a00PaTOPHBIX
pabot

B xonme BbINONHEHHS 1a0OpaTOpHBIX pabOT oOydYaroluMiics [ODKeH YIIyOuTh H
3aKpPENMTh 3HAHUS, IPAKTUYECKHE HABBIKH, OBJAJCTh COBPEMCHHOW METOAMKOM M TEXHHKOMN
9KCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(HMKAIMOHHON XapaKTePUCTUKOH oOydaromerocs.
BeinosnHeHue 1a00paTopHbIX PabOT COCTOMT M3 KCIEPHUMEHTAIBHO-NPAKTHYECKOH, pacuyeTHO-
AHAIMTHYCCKOH YacTeil 1 KOHTPOIBHBIX MEPOIIPUSITHIL.

BeinonHenne 1ab0paTopHBIX PabOT OOYYAFOLIMMCS SIBISIETCSI HEOTHEMIIEMOH YaCThiO
M3Y4YCHHS MUCLMIUIMHBL, OIpEAeNsieMOH y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
00€eCIeYHBAIONINM PEIICHHE CICIYIOIUX OCHOBHBIX 3a/[a4 00y4aroIerocs:

— IpHOOpETCHHE HABBIKOB HCCICHOBAHUS IIPOLECCOB, SBICHHN U  OOBEKTOB,
H3y4aeMbIX B PaMKax JAHHOHN AMCUMUITINHBL;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIHM3alMs TEOPETHYECKMX 3HAHWH, MOIYYeHHBIX Ha
JIEKLIUAX;

— TOJyYeHHE HOBOH MH(OPMAIMH [0 U3yIaeMON TUCLMILIHHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOW  paboTel ¢ 1abopaTOpHBIM
obopynoBaHHEM U IPUOOpaMu.

3aganue u TpeGOBAHUS K MPOBeIEHUIO JIA00OPATOPHBIX padoT

Tpebosarust Kk 8bINOIHEHUIO 1AOOPAMOPHBIX pabom

IIpouecchl: BHE 3aBUCHUMOCTH OT KOJIMYECTBA IPOLECCOB B 3aJaHMU NPOrpaMma IOJDKHA
paboTaTh KOPPEKTHO Ha JI0OOM uHcie mponeccoB. Ilog TepMHHOM — «KOPPEKTHO
MOZIPa3yMeBaeTCs:

e BblnaBaTh 0JIMHAKOBBIN pe3yJIbTaT B 33/1a4ax, IJie OT YUCIA MPOLECCOB HE 3aBUCUT
MAaTEeMaTHYCCKHIl pe3yJIbTaT BBIYUCIICHHIT (TIepBast, YaCTh 3aJaHUI BTOPOM U TPETbs
nabopatopHsie paboThI).

e BrimaBaTe pasnauMuHBle, HO MPaBWIbHBIE pE3ylbTaTl B 3ajadax, TIae
MaTeMaTUYECKUH pe3ysbTaT 3aBUCUT OT YMCIIA MPOLECCOB (HANpUMEp — YacTb
3a1a4 2 1abopaToOpHOI paboThI).

BBIYHCIICHUSA: HCIIONIB30BAaHUE DPACHPEICICHHBIX BBIYHCICHHIl JIOJDKHO PpacIpenessiTh
Harpy3Ky M COKpallaTh BpeMs BBINONHEHHUS 3a7adl, a HE yBEIMYUBATh BPeMs U KOJIHMIECTBO
BBIUHCIICHHH OTHOCHUTEJIBHO OJJHO3aJa4HOr0 BbINOIHEHH. Hanpumep:

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

KoMMyHuKkanuu: Tak Kak BbIYUCIMTENN (IIPOLECCHI, MPOLECCOPbl MM BBIYUCIUTENbHbIE
MalluHbl, KOTOpblE pEaIM3yIOT BBIYUCIECHMS) 3aBEIOMO OBICTpee, 4YeM KOMMYHHKaIUH,
CIIEZIOBATENbHO, Iepefaya JaHHBIX MEXKIy IPOIECCOpaMH JOJDKHA OBITh MHUHUMAJbHO
HeoOxoaumon. Hanpumep:

e Ecimu mpu cOpTHpOBKE MATPHILBI OTIEIbHBIE MPOLECCH JOKHBI COPTHPOBATH
OTZIeNIbHBIE CTOJOLBI (CTPOKM), TO HE CIEAyeT IepeaaBaTh IIpoleccaM BCIO
matpuny. IlepenaBaTe ciefyeT HENOCPEICTBEHHO CTPOKH, KOTOphle OyayT
OTCOPTUPOBAHBI.

e Oco0eHHO He CTOUT uctonb30BaTh Meto Alltoall 1y1st TpaHCTIOHMPOBAHUS MATpPULL.

3aganus nJsi 1a00paTOPHBIX padoT
JlaGoparopras padora Nel. PacnipesiesieHHbIE BBIYMCICHUS HAJl CTPYKTYPHBIMH JIaHHBIMU.
3anmanme: [lepecnats BekTop, pazmMeproctd M, N mporieccaM, HCTIONB3Ys pa3INdHbIe BUIBI
CBSI3M MEX]y IpoleccaMu. DJIEMEHThI BEKTOPA 331a0TCsl MPOU3BOJILHO. DJIEMEHTHI BEKTOpa
[IEpeChIaEMOr0 M TIPHHATOTO BEKTOpPA, a TAaKKe BPEMS BBINOJHEHHS JOJDKHBI OBITH
BBIBEJICHBI HA DKPaH.

Jlaboparopnas pabGora Ne2. dynkumu MPI nns oOpaOoTKH HEpechbUIKH JAHHBIX MEXKILY
pacnpeeneHHbIMU IIPOLECCAMHU.

3ananue: CreHepupoBaTh B KaxJ0M U3 N IIpoLIecCcOoB BEKTOp 4uces. PasmepHOCTh BekTopa —
M. Ilpou3sBectu mMo3IEMEHTHYIO 00pabOTKY BCEX BEKTOPOB M MOMECTHThH PE3YJIbTHPYIOIIN
BEKTOp B KakoM-JIM0o mpouecce. B pabore ncrnons3zoBath cpeacrsa MPI s opranuzaunu
pacnpe/eneHHbIX BBIYUCIICHUH.

JlaGoparoprast pabora Ne3. IlapamnenbHas  COPTHpPOBKA AAaHHBIX B paclpeieieHHbIX
KOMIDIEKCaXx.

3ananue: [lpou3BecTn COPTHPOBKY 3JIEMEHTOB B CTONONAX (MM CTPOKaxX) MAaTpPHIIBI
pa3smepHocti NXM, C HCIIOJIB30BaHHEM pacIpeeICHHs BBIYUCICHUH MEXIy IpoleccaMu
cpencrBamu MPI.

3ameuanue: [Iporpamma nomKkHa pabOTaTh KOPPEKTHO HA JIOOOM KOJIMYECTBE MPOLIECCOB.
Marpuna npu 3TOM He JJOJDKHA MEHSTh CBOM Pa3MEpHI.



Jlabopatophast pabora Ned. [lapasienbHble HWTEPAMOHHBIC BBHIUYMCICHUS B MAPaJLICIbHBIX
cucremMax ¢ oOmeld mnamarbio. PacnapamnenuBanue onepauuii  00pabOTKH  BEKTOPOB
BEKTOPaMH.

PeanuzoBath U pacmapamienuTs ¢ nmomouibio TexHonorun OpenMP pasnuunble onepauuu
HaJl BeKTopamy pasmepHocT N.

JlaGopatopHast pabota Ne5. PacnapanienuBaHie BHIUNCICHUI B MapajyiebHBIX CHCTEMaX C
o01eit mamMAThIo.

Peanm3oBate u pacmapaienuts ¢ nomompblo OpenMP anropuTmbl THIIOBBIX 3amad
00paboTku MH(pOpMALKH (33a4H ONPEACIISIOTCS BApHAHTOM 3aaHusl).

BapuaHTbl MHAMBHUAYAIBHBIX 33/1aHUH Ha J1a0OpaTOpHbIE PAOOTHI BBIAAET NIPEIOIaBATENb.

Ctpykrypa u (popMma oTuyera o JabopaTopHoii padote Conepxanue oTiera
e 3ajanHue.
e TekcT mporpaMmsl.
e Pesynbrar paboThl IPOrPaMMBI.
e BriBoab!

TpedoBanus Kk 0opopMIiIeHHIO 0TUYETA 0 JIaGopaTopHOli padoTe

Otyer o saboparopHoii pabore oOQoOpMISETCS B COOTBETCTBUM C TPEOOBaHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U TUIIOMHBIX IIPOEKTOB ciienyeT nosb3oBatbes [OCT
7.32-2001 uzmanus 2008 roaa (http:/guap.ru/guap/standart/obl_main.shtml )

Otuer o(hOopMIISETCS B DIICKTPOHHOM 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 IIIaHUpOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBIKM B YCBOGHHM M CHCTEMATH3alMU NPUOOPETaeMbIX 3HAHUH, 0OECleYMBaeT BBICOKHUIA
YPOBEHb YCIEBAGMOCTH B MEpPHOJ OOYYEHHS, MOMOraeT MOJYYUTh HABBIKH IOBBIILICHUS
poQeCCHOHATBHOTO YPOBHSI.

MeroanuueckuMU  MaTepualaMH, — HAnpaBiIAIOIMMH  CaMOCTOSITENIbHYIO — padoTy
00Y4arOLIMXCS SBISIOTCS Y4eOHO-METOANYECKUIT MaTeprall 1o JUCIMILTHHE.

11.5. Meroauueckne yka3aHus JUis OOYYarOIIMXCS [0 HPOXOXKICHUIO TEKYILEro
KOHTpOJIS yCTIEBAEMOCTH.

Texyumii KOHTPOJIb YCIEBAEMOCTH MpeayCMaTpUBAeT KOHTPOJb KadecTBa 3HAHHUN
00y4aroLMXCsl, OCYLIECTBIIIEMOr0 B TEUEHHE CEMECTPA C LEIbI0 OLIEHUBAHHS XO/a OCBOCHUS
JVICIUITIHHBIL.

11.6. Meroanueckue yka3aHusi A OOYYaIOMMXCS 10 MPOXOXKICHHIO MPOMEKYTOYHON
aTTECTALWH.

Ilpomexyrounast ~ arrectauusi  OOy4YarOLIMXCs — MPEAyCMAaTpHBaeT  OLICHUBAHHE
MPOMEXKYTOYHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs 1O qucuuiuinHe. OHa BKIIOYAET B
ceost:

3a4eT — 9T0 ()OpMa OLCHKH 3HAHWM, MOJYYCHHBIX OOYYarOUIMMCS B XOAE HM3y4YCHHs
yueOHOM AUCLUHUIUIMHBI B LIEJIOM HJIM TIPOMEXYTOUHAs! (110 OKOHYAHUM CEMECTPa) OLIEHKA 3HAHMI
00y4aromuMcst 10 OTJEIbHBIM pa3jieiiaM JAMCLMIUIMHBI C aTTECTAlMOHHOW OLICHKOH «3auTeHO»
WM «HE 3a4TCHOY.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL

Jlata BHECeHUs
M3MEHEHHH U
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