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AnHHOTAIUSA

JuciumnHa «CucteMsl ¢ mapaieibHod 00paboTkod HMHGOpPMAaLHMKW» BXOAUT B
00pa3oBaTeNbHYI0 IIPOrpaMMy BBICIIETO O0pa3oBaHWs [0 HAIPABICHHUIO MOATOTOBKH/
cnenuansroctd  09.03.01 «Wudopmartnka u BeMHCIHATETbHAS TEXHHUKA» HAIMPABICHHOCTH
«ABTOMAaTU3MPOBAHHBIE CHCTEMbl 00pabOTKM WHGOPMALMM M ynpaBieHus». JlucuuruHa
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHHKA CIEIYIOIIMX KOMIICTCHIIHA:

TTK-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTBI CHCTEMHBIX ITPOIPAMMHBIX ITPOIYKTOBY»

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

CojepxaHue MUCUMIUIMHBL OXBAThIBAET KPYr BOMPOCOB, CBS3aHHBIX C IMPUHIMIIAM
OpraHu3alMd M [POrPaMMHMPOBAHMS MAPAICNbHBIX BBIYUCICHUH Ha BBIYHCIUTENBHBIX
CpeICTBaxX PasHOro Kiacca — OT MHOTOSICPHBIX MPOLECCOPOB, KIACTCPHBIX BBIYUCIUTEIIBHBIX
CHCTEM, BCTPOCHHBIX MYJbTHIpOLEcCOpHbIX BC 10 pacnpeleneHHbIX MYJIbTHIPOLECCOPHBIX
BBIYUCIIMTEIBHBIX KOMIUIEKCOB, METO/IOB MX IPUMEHEHHs! B MH(GOPMALIMOHHBIX U YIIPABIISIOLIUX
CHCTEMax.

[lperonaBanue AMCLMIUIMHBL TNpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLuu
y4eOHOro mpolecca: JIEKInH, J1JabopaTopHble paboThl, MPAKTHYECKUE 3aHATHS, CAMOCTOSITeIbHAS
paboTa cTyzeHTa.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B (opMe IK3aMeHa.

OOwasi Tpy10eMKOCTh OCBOCHHSI THCLHMIUIMHBI COCTaBISIET 3 3ayeTHBIX eIuHULBI, 108
YacoB.

SI3bIK O0YUYCHHUS 110 AUCLUIUINHE «PYCCKHUIM »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenslo aucuuruinael «CUCTEMBI ¢ MapaienbHOl 00paboTkoi MHpOpMALMu» SABISETCS
o0y4eHHEe CTyJCHTOB IIPUHIMIIAM OpraHW3allud W MNPOrPaMMHUPOBAHMS  ITapajlIeIbHBIX
BBIYMCICHUH Ha BBIYMCIUTENBHBIX CPEACTBAX Ppa3HOro Kjacca — OT MHOTOSJIEPHBIX
MPOLIECCOPOB, KIACTEPHBIX BBIYUCIUTENbHBIX CUCTEM, BCTPOSHHBIX MYJbTUIpOLEcCOpHbIX BC
JI0 PACIPEACNICHHBIX MYJIBTUIIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILIEKCOB, METOJOB HX
NpUMEHeHNs B MH()OPMAIMOHHBIX M YHPABISAIONMX CHCTeMax. V3yueHume Hacrosuei
JUCHMIUIMHBL  HeoOXoaumo ais dGQeKTHBHOH pabOThl ClienUanncTa  Ha BCEX OJTamax
JKM3HEHHOTO IMKJIa CHCTeM o00paboTkM HHGOPMAlUMM W YHPaBICHHS B COBPEMEHHBIX
TeXHHueckux cucremax. Jucuumimna «CucreMsl ¢ napajuiesibHOH 00paboTKON MH(OpMaLH»
NIepeHa3HaueHa JUI TMONYyYCHHS CTYJCHTAMH HEOOXOIMMBIX UM HAaBBIKOB B  00JacTH
3¢ (HeKTUBHOrO NPUMEHEHUs! IEPCIIEKTUBHBIX CPEICTB BHIYMCIUTEILHOW TEXHUKH, KOTOPBIE BCE
CTaHOBATCS IapaUICIbHBIMU BBIYUCIUTEIbHBIMU IUIAT(GOPMAMH, B TOM YHUCIE JUISl BCTPOCHHBIX
CHCTEM Pa3IMYHOr0 Ha3HAUYEHHUS U a3POKOCMHUYECKHX OOPTOBBIX KOMILJIEKCOB.

1.2. JucuMiuinHa BXOOMT B  COCTaB  4acTH, (OpPMHPYEeMOil  y4acTHHKAMH
o0pa3oBaTesbHbIX OTHOILECHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BhICIIEro 0Opa3oBaHus (Janee —
OIl BO).

1.3. Tlepeuyenb IulaHUPYEMBIX PE3yJILTATOB OOYUEHHMS 10 IUCLHUIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbTatamu ocBoerus: OIT BO.

B pesynbrarte n3ydeHusi IMCUMILIMHBI O0yYalOIIUHCS JODKEH 00JaaaTh CICAyHOIUMU
KOMITCTCHIIMSMH WM UX 4YacTsAMU. KOMIeTeHIMY U MHIUKATOPhI UX JTOCTHXKCHUS IPUBEICHBI B
Tabmuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMI ¥ HHIMKATOPOB WX JOCTHKCHUS

Konn
Kateropus (rpynna) Ko 1 HauMeHOBaHUE MHAUKATOpPA JOCTHXKEHUS
HaUMEHOBaHHE
KOMIIETEHIIUH KOMIIETEHIIUH
KOMIICTCHIIUH

I1K-3.3.1 3HaTh CTaHAAPTHI peanu3aLuu
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
IMpodeccroHaIbHbIC | KOMITOHEHTBI
IIPOrPaMMHUPOBAHUS HU3KOT'O U BBICOKOT'O YPOBHS,
KOMIICTCHIHH CHCTEMHBIX OCYLIECTBIIATH OTJIAAKY HIPOrPaMMHBIX MIPOIYKTOB
HpPOrpaMMHBIX . .
HPOAYKTOB ZU1st LIENIEBOIE ONepALIHOHHON CHCTEMBL, pabotatsb ¢
JOKYMEHTaluen
[1K-3.B.1 Biajgers HaNMCaHUEM UCXOAHOTO KOJa
MIPOrPaMMHBIX MPOIYKTOB IJIS LIENEBBIX
OMNEepPaLMOHHBIX CUCTEM, TEXHOIOTHAMHU
Pa3paboOTKU U OTIIAJAKU CHCTEMHBIX IIPOYKTOB,
HaBBIKaMHU PACIPEEICHHOTO U NapajlIeIbHOTO
[IPOrPaMMHUPOBAHHUSI
[1K-4 Cniocoben [1K-4.3.1 3HaTh METOI0IOTUH PA3PaOOTKH
pa3pabaTbIBaTh [IPOrPaMMHOT0 00ECIICUCHUSI U TEXHOIOTHU
[MpodeccronanbHbie | TpeOOBaHUS U [IPOrpaMMHUPOBAHUS, METOJIBI U CPEICTBA
KOMIIETCHIINH MPOEKTHPOBATH [IPOEKTUPOBAHHUSI IPOIPAMMHOT0 00ECTICUCHUS,
IpOrpaMMHOE CTPYKTYp JaHHBIX, 0a3 JaHHBIX U IPOTPAMMHBIX

obecrieueHne uHTepdeiicor




TIK-4.Y.1 ymeTs npoBOAMTH aHAIHU3 TPEOOBAHUIA,
MIPUMEHSTH METO/IbI M CPEACTBA IPOCKTHPOBAHHUS
MPOrPaMMHOTO 00ECIIeUeHUs, CTPYKTYP JaHHBIX,
0a3 aHHbBIX, IPOrpaMMHbIX HHTEpdeiicoB
I1IK-4.B.1 BnageTs MeTORaMH U CpeICTBAMU
pa3paboTKU MPOrPaMMHOT0 00ECHICUCHUS U
TEXHOJIOTHEH MPOrPaMMHUPOBAHUSI, METOAMH U
CpelNCTBAMH POEKTHPOBAHHS IIPOTPAMMHOTO
obecrieueHus1, CTPYKTYp JaHHbIX, 0a3 JaHHBIX U
[POrPaMMHBIX HHTEp(EHCOB

Tabnmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBL, UX TPYJI0EMKOCTh

2.  Mecto aucuuminsbl B cTpykType OI1
JucuuruinHa MokeT 0a3MpoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaOIIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIHUILIHH!
— TIporpamMmmupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHSI
— OmnepanoHHbIE CUCTEMbI
— CucreMHOE IPOrpaMMHPOBAHUE
3HaHUs, MOJyYEHHbIC MPH H3YYCHHH MaTepuaia JAHHOW JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOTYT UCHOJIB30BAThCS MPU U3YYEHUH APYTUX JUCLUILINH:

— BprinmyckHas kBanu(pHUKaOHHAS paboTa

3. OOBEeM u TPYJOEMKOCTb TUCLIUILIHHBI
Jlarubie 00 00meM 00beMe TUCHUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4eOHOI
paboThI MO AUCLHUILIMHE (M pacipeieieHie 3TO! TPYA0EMKOCTH 110 CEMECTPaM) MPEACTABIICHbI B
TabuIe 2.

Tabnuua 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIHMHBI

TpynoemKocTh O
Bun yue6HO# paboThl Bcero ceMecTpam
Ne8
1 2 3
Oowasn mpyooemkocms OuUCYURIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux yacoe npakmuueckoii R0020MoeKu 20 20
Ayoumopnule 3auamus, BCETO 4ac. 40 40
B TOM YHCIIE:

nekiwmu (J1), (dac) 20 20

npaktiuyeckue/cemunapckue 3austust  (113),

(1ac)

naboparopusie padotsl (JIP), (1ac) 20 20

KypcoBoii mpoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 63 63
Camocmoamenvnas paboma, Bcero (dac) 5 5
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, dudd. 3ay, DK3. k3.
DK3.*%)

= -
IIpumedanune:  kaHaMIATCKHUIT 9K3aMEH

4. ConepikaHHe IUCUUILTHHBI
4.1. PacnpezeneHue TpyOEMKOCTH AUCLHUILUIMHBI 110 pa3/iesiaM U BUAAM 3aHATHIL.
Pasnensl, TeMbI JUCUUILUTHHBI U UX TPYJOEMKOCTB MPHBEICHBI B TabuLe 3.

Jlexuuu | I13 (C3)| JIP KIT CPC
Pasnensl, TEMbI JUCUUTIINHBI
(gac) (gac) (1ac) (uac) (gac)
Cemectp 8
Paznen 1. IlapanienbHble BBIUNCIUTEIbHBIE TPOLIECCH 12
U apXUTEKTYPBI
Pazznen 2 IIporpaMMupoBaHHe MapalIebHbIX CHCTEM 5 12
¢ 0OMEHOM COOOIICHHUAMH C UCTOIb30BanneM MPI
Pazznen 3. [IporpaMMupoBaHKe MapaIeIbHBIX CHCTEM 5 ]
¢ obmieit namsThio ¢ ucnoab3oBanueM OpenMP
Pasnen 4. Tunosble npoOIEMbl 1 METO/IbI PEILICHHS
MIPH OPraHM3alMH1 MapaJUIeNIbHBIX TPOrPAMMHBIX 2 2
CHCTEM
Paznen 5. Merozibl IIIaHUPOBAHUS M PACTIPEACICHUS 5 3
MapaJUICNIbHBIX MPOLECCOB
Hroro B cemectpe: 20 20 5
Hroro 20 0 20 0 5
4.2. CopeprkaHue pa3/ieioB U TeM JICKIIHOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHATHI NPUBEACHO B Tabmiuie 4.
Tabnuia 4 — Comeprkanue pas3aesioB M TeM JISKIIMOHHOTO UK
Howmep paznena Ha3Banue u conepxanne pa3aesioB U TeM JEKIIMOHHBIX 3aHATHA
1 Tema 1. ®opmanbHas Mozens nponecca. OCHOBHBIE MOHSTHUS U CBOICTBa

nporecca. Cucrema nporeccoB. BzaumozeiicTBue mporeccos.
OtobpaxkeHue mpoueccoB Ha cTpykrypy O9BM. Ilporecchl B cpene
mynsTanporpamMmmusix OC. [IporpaMMHO 1 anmapaTHO pean30BaHHbIE
rporecchl B CTpykType 9BM U BEIUHCIUTENBHBIX KOMIUIEKCOB.

OOMeH COOOIICHNIMH, CHHXPOHHBII 0OMEH M aCHHXPOHHBIN COOOIIEHUSMHU.
PanneBy. Y panennsiii npsimoii goctyn B mamsate (RDMA). TIpoueccsr u
notoku B POSIX. [lapasienbHble BEIYUCACHHS C YIPABICHUEM IIOTOKOM
nanHbix (data-flow). I[ToTokoBbIe (streaming) BEIYHCICHUS.

Tema 2. Knaccrr mapamnensusix BC. Ctpykrypsl napamiensusix BC ¢
001MM afipecHbIM npocTpancTBoM, SMP- u DSM-apxurexrypsl,
MYJIBTHSIEpHBIE MUKpoIponeccopsl. CTpyKTyps! mapamiensHeix BC ¢
oOMeHOM coobuieHusIMH, Kiactepabie BC, pacnpenenennsie BK.
[Nokazarenu MmynbTHpouneccopHsix BC v napauiesbHbIX IPOrpaMMHBIX
cucreM. [Ipon3BOUTENBHOCTS, NTapaJLIeIbHOE YCKOpEeHHE, Y3()(HEKTHBHOCTB,
Maciradupyemoctb. 3akoH Amaana. Tesuc ['ycTaBcoHa.

2 Crenn¢ukanust MPIL. O6uie nonstust. O6macts npumenenus. MPI:
MexaHu3M 3aIycKa 1 BbIIOJIHEHUs mporpamm. O6iacTu cBs3U U
koMMyHHKaTopsl. O6mmwme nporeaypst MPI: Mnnnnanusamusi, 3aBepiieHue.

3 Crerudukanus OpenMP: O6uue nousitus. O6macTs MPUMEHEHHS.
Jupextusel OpenMP. [lupeKkTuBbI 11 onpeeneHus napauieabHoi
obsacty. JIMpeKTUBBI AJIsl pactpeieNIeH s BBIYUCICHUH BHYTPH
apauIeNbHON 001aCTH:

4 IMpo6aema Tynukos. Buasl Tynukos. MeTos! 60pb0bI ¢ TyITHKaMU B
HapauiebHbIX IPOrPaMMHBIX cHCTeMax. L{eHTpanu3oBaHHbIi MeTOa
oOHapyXKeHUs TYNHUKOB. [lelleHTpaIn30BaHHbIA METO] OOHApYKEHUS
TynukoB. [IpegoTBpalieHne TYNUKOB B apaIeNbHBIX IPOTPAMMHBIX
cucremax. CHHXpOHM3ALUs JIOTHYECKOTO BPEMEHH B NapauleIbHbIX
HIporpaMMHBIX cucreMax. CHHXpoHU3aIMs (PU3MIECKOTO BPCMEHH.




5 Pacnpenenenue cTaTH4eckux U AMHAMHUYECKUX CHCTEM MPOLIECCOB IO

npoueccopam napamtensHeix BC. Croxactuaeckue metoasl. Mozens
MYJIBTUIIOTOKOBBIX BhIunciennii birymosa-Jleizepcona. [ImanupoBanue

MYJIBTUIIOTOKOBBIX BEIYHCICHHH. «JKaaHBIH M1aHMpOBIIMKY. [I1aHupoBIIKK
«3ansTelie mucThs» [lnannposumk «Iloxururens pabory.

Kypcosoe npoekruposanue (KII, KP)

PacuerHo-rpaduueckue 3amanus (PI'3)

Beimonuaenne pedepara (P)

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITHUS

TeMbl IPaKTUYECKUX 3aHATHH U UX TPYI0EMKOCTh MPUBECHBI B TAOIHIIE 5.

Ta6m«1ua 5— HpaKTI/I‘ICCKHC 3aHATHUS U UX TPYAOCMKOCTh

[oaroroBka K TeKyieMy KOHTPOJIIO
ycneBaemoctd (TKVY)

JHomamrnee 3ananue ([13)

Konrposnbabie pabotsl 3a04ankoB (KP3)

[ToaroroBka K MpOMeKyTOIHOM
arrectaiuu (ITA)

Bcero: 5 5

5. TlepeyeHb yueOHO-METOANIECKOTO 00ECIICYCHHS
JUTS CAMOCTOSITEIBHON paboThl 00yUYaroNUXCs 0 JUCIUILTHHE (MO/IYJIIO)
Y4eOHO-METOANIECKHE MATePHUANbl Ui CAMOCTOSITENFHON pabOThl OOYYAOIINXCS YKa3aHbI B
mi. 7-11.

6. IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YYCOHBIX U3aHUM
[lepeueHp neyaTHBIX M AJICKTPOHHBIX YYECOHBIX U3/1aHU IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI

Komuyecr
BO
IK3EMILIS
pOB B
udp/ Oubnmore
URL Bubanorpadpuyeckas ccpuika Ke
aapec (xpome
JIEKTPOH
HBIX
9K3EMIUIA
poB)
(004.4 /J1 | Jlesun, M. I1.. TlapamnensHoe MporpaMMHpOBaHKE C HCHONb30BaHUueM | 10
36) OpenMP: yue6noe nocobue/ M.: BUHOM. Jla6opatopus 3HaHuii, 2008.
-120c.

( Pobauesckuii, A.. Omnepanuonnas cucrema UNIX: yue6HOe mocobue/ | 27
004.4(075 | A. Pobaueckuii, C. Hemutorun, O. Crecuk. - 2-¢ uzn.. - CI16.: BXB -
)/ P 58) IerepOypr, 2008. - 635 c.: puc.. - [Ipeam. ykas.: c. 619 - 635. - Hac.
599 - 618: I'noccapuii. - ISBN 978-5-94157-538-1: 199.00 p.

No
2| et IPRKTIMGOIX | o mpacscran st | TPYAQENKOCTS: pasieia
JIMHBI
V4eOHBIM MIIAHOM HE IPELYCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYAOEMKOCTb IPUBEJICHBI B TA0IHIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
Ne
Ne HaumeHoBanue n1abopaTopHbIX paboT Tpynoemkocts, | pasiena
n/n (uac) JCLUTT
JIMHBI
Cemectp 8
1 PacnipeneneHnbie BEIYUCICHUS HAJ CTPYKTYPHBIMHU 4 2
JJAHHBIMH
2 Oyukimn MPI st 06paboTky MEpechUIKN TaHHBIX MEXKIY 4 2
pacnpe/ieleHHbIMHU [TPOLECCaMU
3 [TapannenbHast COpTUPOBKA JAHHBIX B PacIpeeIeHHBIX 4 2
KOMIIIEKCax
4 | IapanienbHble UTEPALMOHHbIE BEIYUCIEHHS B 4 3
napajuiebHbIX CHCTeMaXx ¢ 00LIel maMsIThIO.
PacnapannenuBanue onepauuii 00paboTKH BEKTOPOB
BEKTOPaMH.
5 | PacnapanenuBaHue BIYUCICHUHN B TApaJLICIBHBIX 4 3
cucTeMax ¢ OOLIel MaMAThIO.
Bceero 20

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH paboOThI

YueOHbIM [JIAHOM HE IPEyCMOTPEHO

4.6. CamocTosiTenbHas paboTa 00y4aroIuXCst

Bunbr camocTosTenbHOM pa60TI>I " €€ TPYAOCMKOCTbD ITPHUBC/ICHBI B Ta6J'II/II_I€ 7.

Tabauua 7 — Buibl caMocTOsITeNIbHON paboThl U €€ TPYJOeMKOCTh

. Bcero, | Cemectp 8,
Bua camocrositennbHON paboThI

Jac qac
1 2 3
W3yueHne TeopeTHIecKoro MaTepHuana 2 2

qucuumgel (TO)

(004.451( | l'opmees, A. B. Onepaunonnsie cuctemsr: yueouuk/ A. B. Topaees. - 2- | 37
075)T'68) | e uza.. - CII6.: [IMTEP, 2006. - 415 c.: puc. - (Y4eOHHUK /It By30B).

(004.451 | Hewiten X. M., I1. detiten k., Yoduec /1. P. Onepaunonnsie cuctemsr. | 10

27) OCHOBBI U IPUHIIMIIBL -3-€ u31.. -M.: burowm, 2006.-1024 c.
004.4 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsl: IToctpoenue u 3
K66 anamm3. M.: MITHMO, 2001, 960 c.

681.3 T | Tanen6aym, OHIpro. ApXUTEKTYpa KOMIbloTepa. - 4-e u3a. - M. uap.: |3
18 Iutep, 2005. - 698 c.

004 T18 | Tanenbaym, D. Pacripe/eneHHbIe CHCTEMBI : IPUHIMIBI M TAPaJUrMbl . | 12
IIep. c anra. B. T'opOynkos. - CII6. : IIMTEP, 2004. - 876 c.

681.3 Tanen6aym O. CoBpeMeHHbIE OllepallMOHHbIe CHCTeMBbI -2-¢ u3a. -CI16. | 2

T18 u jp.: [Tutep, 2005.-1038 c.

004.4 B | Boeoaun, B. B. [IapannenbHble BEIMUCICHHS : ydeOHOE rTocoOue uist 1

63 By30B / B. B. BoeBomun, Bi. B. Boesoaus. - CI16. : EXB - Ilerepbypr,




2002. - XII, 608 c.

lony6 k., Ban Jloyn Y. Marpuussie Beraucienus. 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

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMON I  OCYIIECTBICHHS
00pazoBaTenbHOro Mpolecca o AUCIUIUIMHE, PECTaBlieH B Tadaunel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

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

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropuu
n/m MaTepHaIbHO-TEXHMYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

Charles E. Leiserson, Harald Prokop. A Minicourse on Multithreaded
Programming. MIT Laboratory for Computer Science, 1998
https://www.researchgate.net/publication/2817427 A Minicourse on_
Multithreaded Programming

MynbTuMeanitHas JICKIMOHHAS Ay AUTOPUS

2 | CnenmanuszupoBanHas naboparopus «[IporpaMMHBIX cHCTEMY

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

10. OuenouHble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallul
10.1. CoctaB OLECHOYHBIX CPEIACTBIUIS IPOBEIACHHS IPOMEXYTOUHOH aTTecTalun
00y4JaroImxcs M0 JUCHUIUTMHE IpUBeIeH B Tabmuie 13.
Tabmuna 13 — CocraB OLIEHOYHBIX CPEJICTB JJIs TPOBEJCHUS IPOMEXKYTOYHOM aTTeCTalluu

7. TlepedyeHb dIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
TlepeueHnb INEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB HUH()OPMALHOHHO-
TEJICKOMMYHHUKAIMOHHON ceTd  «VIHTepHeT», HEOOXOMUMBIX JUII OCBOCHHS JTHCLMIUTHHBI
npuBe/icH B Tabnuie 9.

By npomMexyTouHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

OK3aMeH CnHcoK BOIIPOCOB K DK3aMEHY

Tabmuua 9 — IlepeueHb 9NEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB HH(MOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTtu «HTepHeT»

URL agpec HaumenoBanue
http://parallel.ru/ Jla6oparopus [lapamiensHbIX HHGOPMAMOHHEIX TexHONornii HayuHo-

HCCIIEI0BAaTENIbCKOTO BBIYHCIUTENFHOTO IEHTPa MOCKOBCKOTO
rocyZIapCTBEHHOro yHuBepcuteTa uMeHu M.B.Jlomonocosa

10.2. B kadecTBe KpHTEpPHUEB OLCHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00y4aroIMMHCA IPUMEHSeTCs 5-0alibHas MIKaga OLEHKH CHOPMHPOBAHHOCTH
KOMIIETeHIIMH, KoTOpasi IpuBejieHa B Tabauue 14. B Teuenue cemecTpa MOXKET UCIIONB30BATLCA
100-6annpHas  mKana  MOJYJBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIIA
UCIOb30BaHMs KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

OreHKa KOMIICTSHIIMN

8. IlepedeHp MHGOPMALIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenr mnporpaMMHOrO OOECIEUCHHsS, HCIOIb3YEMOTO0 TMIPH OCYLIECTBICHUU
00pa30BaTeILHOrO MpoLecca Mo JUCLHUILIHHE.
[lepeuens ucnonbp3yeMoro nporpaMMHOro obecrieueHus npecrasieH B Tadaune 10.

Tabauna 10— IlepeueHs mporpaMMHOro oOecreueHust

XapakTepucTrka chOpMHUPOBAHHBIX KOMIIETCHIIUI
5-OasiibHas HIKaa pAKTep (bopp

— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IPOrPAMMHBIi
MaTepHan,

— YBEPEHHO, JIOTHYHO, [IOCIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;

— ONMpAsCh Ha 3HAHHUS OCHOBHOH M IOMOJHUTEIBHOM JIHTEPATYpHI,
TECHO NPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHUS C NPAKTHYESCKOM
NIeSATEIbHOCTHIO HATIPABIICHHS;

— yMeJ10 00OCHOBBIBACT U apIyMEHTHPYET BbIBUTACMbIC UM H/ICH;

— JIeJIaeT BLIBOJILI U 0000IEHNS;

— cBOOO/IHO BJI3/ICCT CHCTEMOM CHCLMATN3HPOBAHHBIX MOHATHIA.

«OTIIMIHO»
<«GauTCHO»

Ne n/m HaumenoBanue
1 OnepauunonHas cucrema Windows
2 Microsoft Visual Studio
3 IIporpammusrii maket Microsoft MPI
(https://msdn.microsoft.com/en-us/library/windows/desktop/bb524831(v=vs.85).aspx )
4 Intel C++ Compiler

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

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

Tabauua 11— INepeuens HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

— 00yyaronuiicsi TBEpAO YCBOWII IPOrPaMMHBII MaTepuall, TpaMOTHO U
[0 CyHOIECTBY U3JIaraeT €ro, ONHMPasCh HAa 3HAHUA OCHOBHOM
JIUTEPATYPBI;

— HE JIOITyCKAaeT CYIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHS C MNPAKTHYCCKOW JEATEIBHOCTHIO
HalpaBJICHUS,;

— apryMEHTHPYET HAYYHBIC MTOJI0KEHHS,;

— JIeJIaeT BBIBOJIBI U O0OOIICHHUS;

— BJIQJICET CHCTEMOH CIIeIIUATN3UPOBAHHBIX TTOHSITHIA.

«XOPOLLIO»
«3a4TCHO»

Ne i/t HaumenoBanue

He npenycmotpeno

— oOyuaromuiicss yCBOMI TOJIBKO OCHOBHOH IPOrpaMMHBIA Marepuall,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHHMsA TOJIBKO OCHOBHOM
JIUTEPATYPBI;
«YJOBJETBOPUTEIBHO» | — IOIMYCKAeT HECYLIECTBEHHbIC OUIMOKH 1 HETOYHOCTH;

«3AUTEHO» — HCIIBITHIBACT 3aTPyJHEHHS B IPAKTHYECKOM INPUMEHEHMH 3HaHMI
HAaIpaBJIeHHs;
— c1a00 apryMeHTHPYET HayuHbIE TTOJI0XKSHUS;
— 3aTpyaHseTcs B HOpMYIUPOBAHUH BEIBOLOB U 0000ICHHUIT;




OleHKa KOMIICTEHIIMH XapaKTepreTika ohopMHPOBAHHBIX KOMIETEHIi HPOrpaMMHBIX CHCTEMAX
5-0asuibHas MKajIa paKtep PMHE 24 [IpenoTBpaiieHre TYNMKOB B APAJUICIbHBIX POTPaMMHBIX CHCTEMaX
— YaCTHYHO BJIA/ICCT CUCTEMOH CIICIUATM3UPOBAHHBIX TIOHATH. 25 CHHXPOHU3ALHS JIOTHYECKOT0 BPEMEHH B APAJIIEIbHBIX NPOrPAMMHBIX CHCTEMax
26 CuHXpoHU3aLHs (PU3NYECKOTO BPEMEHHU B IAPAJLICIIBHBIX IIPOrPAMMHBIX CHCTEMaX
27 Pacnpenenenune npoueccos o nporeccopaM. Kpurepun u nogxonst. Pactipenenenue
CTAQTHYECKOW CUCTEMBI ITPOLIECCOB.
= «
— OGydatoliics He YCBOWN 3HAYMTENBHON 4YacTH MpPOrpPaMMHOIO 28 Pacnpsaeneﬁne TPOoIECcCOoB 10 mpoueccopaM. LlenTpann3oBannsrii meton “Up-
MarepHaa; Down
(HEYIORTIeTBOpHTENbHoy | _ ACTYCKAET  CYIIECTBEHHbIC omMOKM M HETOYHOCTH  IIPU 29 Pacnpenenenue npoueccos 1o npoueccopaM. Mepapxudeckuid anropurm.
Y e 3aqTI;H o PacCMOTPEHHH MPOOIIEM B KOHKPETHOM HalpPaBJICHHH; 30 Pacnpenenenue npoueccos 1o nporeccopaM. CTOXaCTHYECKUE AITOPUTMBL.
— HCTIBITBIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHI; 31 DopMabHBIC MOJCIH APAILICIBHBIX BbHIYHCICHHIL.
—He xomeT apryMeHTHpoBaTh H%ylg-me TIOJIOKEHHA, 32 Mozienb MyIbTHIOTOKOBBIX BbluKcenuii biymosa-Jleiisepcona.
— He (JOPMYIIHPYET BHIBOJOB U 0000IICHHH. " ”
PMyTHDY! A 1 33 [InarupoBaHre MyJIBTHIIOTOKOBBIX BBIUMCIICHHUH. «OKa HbIH ITaHUPOBIIUK»
10.3. THIIOBbIE KOHTPONBHBIE 3AAHNS WIH MHbIE MATEPHAIBL. 34 [InannpoBaHKMe MyJIBTHIOTOKOBBIX BEIMHCIICHHH. [InaHupOBIINK «3aHSTHIC JIUCThS
Bompock! (3a1aum) /s SK3aMeHa TPe/ICTaBIeH ! B Tabawe 15. 35 [InannpoBaHue MyJIBTUIIOTOKOBBIX BEIUHciIeHNH. [ItannpoBmuk «[loxuturens
Tabnuua 15 — Borpocs! (3aaun) st SK3aMeHa pabom
36 Omnpenenenue o0IIEro YKCIa MapavieibHbIX OPOLECCOB B IPYIIIE.
Ne i/t Ilepeuens Bompocos (3a1a4) /Ul SK3aMEHA 37 Onpe/ienieH e Homepa mpoliecca B rpymme. MPI
1 Brruncnurensusle nponeccel. @opmaneHas Mozaens. CBoiicTBa mponecca. 38 TIpuem/nepeniana coobIeHHI MeXTy OTICTBHEIMH TPOIECCAMH
2 ncreMa I B. HesaBucumsie i bl. B3aumopeiictue i B. -
Crore POLCCCOB. 1C3ABHC € IIPOLICCCEL. B3aMMONCHCTEHC LIPOLECCO 39 OpHOBpEeMEHHas Iiepejiada U IIPHeM COOOIIEHHST MKy OT/ACIbHBIMHU IIPOIIECCaMHU.
3 IMoka3arenu napamiensHbix BC v BbrunciaeHuit 40 CHHXPOHH3AMS POLIECCOB
4 Kuaccsl m bHEIX B - =
JIAcChl lTapaJLiei C 41 IIporpammupoBaHue ¢ IUPEKTUBOIL for
5 CuHXpOHHAs M aCHHXPOHHAs opraHu3anusi ooMeHa coobuieHussmu. RDMA. 0 TIporpaMMHpOBAHHE C_AMPEKTHBOI sections
6 MPI: Cranpapt MPI. O6wmue nonsitust. O61acTu CBSA3H M KOMMYHHUKATOPBI. 43 TIporpaMMUpOBaHHe C_AHDEKTHBOI single
7 O6ume npouenypsl MPI: MHunmanusanus, 3aBepuieHue. -
LUHC TIPOLCAYD 1 1HA, P 44 Oo0beanneHue qupekTus parallel u for (sections).
8 O6uwe npoueaypsl MPI: Onpenenenue o01iero 4ucia napanieabHbIX IPOLECCOB B 45 TIpHMeHeHYE THPCKTHB CHHXDOHH3ALHH
rpynne. OnpezeneHre Homepa mpoliecca B TpyIe. .
DYy PeA pa NponL Dy 46 IIpenoTBpalueHne TyNMKOB B LIEHTPAIN30BAHHBIX MAPAJIEIBHBIX IPOrPAMMHbIX
9 MPI: TIIpuem/nepenaya cooOLEHUIT MEKAY OTAEIBHBIMH MPOLIECCAMH. CHCTEMAX
10 MPI: I'pynmoBble (KOJUIEKTHBHBIE) B3aUMoeHCTBHs. Pacchuika 1enoro coodueHus y
Py ( ) a u ”‘l 47 IIpenoTBpaiiieHre TYIIMKOB B paclpeleleHHbIX MapajIebHbIX TPOrPaMMHBIX
npoueccaM. COOpKa JITaHHBIX OT MPOLIECCOB. CHCTEeMAX
11 MPI: I'pynnossle (k KTUBHBIC) B3aUMOJEHCTBUS: Pacchlika yacrei HUS -
PYMMOBIE (Ko . €) B3auMozielic acCELTKa JacTei coobme 48 CHHXpOHHU3aLHs JIOTHYECKOT0 BPEMEHH B MapajljIeJIbHBIX MPOrPAMMHBIX CHCTEMax
npoueccam. CO0pka yacTeil COOOIIEHHUS C IPOIIECCOB.
12 MPI: ®yHKIME TOIIEPKKA pacpee’IeHHbIX onepanuii: BeimoiaHeHne rimobansHbIx Bonpocs! (3a1aun) s 3aueta / mucdd. 3auera npesicTapiens! & Tabue 16.
ormeparuii ¢ BO3BPaTOM pe3yJIbTaTOB B IJIaBHBIN Mpoliecc. BrinonHeHne rinobaabHbIX Ta6mua 16 — Bonpocs! (3anaun) ans 3aueta / mudd. 3auera
ornepanuii ¢ BO3BPaTOM pe3yJIbTaTOB BO BCE MTPOLIECCHI. :
3 MP}J (le D Pesy. pont Ne ni/nt [Tepeuenpb BompocoB (3aaau) s 3auera / qudd. 3auera
: CHHXpOHHU3AIIKs IPOLIECCOB.
P 1 pol Y4eOHBIM IIAaHOM HE IPEAYCMOTPEHO
14 MPI: Bupryanuzauus TONOJIOTHH.
15 ITporpammupoBanre MBC ¢ o6ueii namsteto. Ilponecest u motoku B POSIX .
porp P o pou Ilepeuenp TeM 1yt KypcOBOTO IPOEKTUPOBAHMUS/BBINOIHEHHS KypCOBOW pabOThI
16 OpenMP: O01ue nousitusi. O61aCTh MPUMEHEHUSI. npescTaBens! B TadHie 17
17 Anpexruset OpenMP: [INpeKTHBLI 111 ONpeieneHis 11apajic/IbHON obnact. _ Ta6muua 17 — Iepeuens TeM IS KYPCOBOIO NPOESKTHPOBAHHS/BBIONTHEHHS KYPCOBOii paboThI
18 OpenMP: [lupexTHBsI A71s pacpeieeHus] BBIYUCICHUN BHYTPY MapalIeIbHON TIpHMepHBIii [IepedeHs TeM /I8 KyPCOBOrO POSKTHPOBAHHS/BBIIOJHEHIA
obnactu: [{upexruna for. Ne n/n KypCoBOii paboThI
19 OpenMP: [IupeKTHBBI A7 pacpeieeHus BBIYUCICHUN BHYTPU MapalieIbHON V4eGHBIM IIAHOM HE IPEYCMOTPEHO
obnactu: [lupekTusa sections. Jlupexrusa single.
20 OpenMP: [IupekTHBbI 1J1sl pactpeAeieHHs BEIYUCICHUI BHYTPH MapajuieIbHON BONpoCk! /1S NPOBEAEHHS NPOMEKYTOUHOH aTTeCTALMW B BHAE TECTHPOBAHHS
obnactu: O0beauHenue qupextus parallel u for (sections). Npe/ICTaBeH ! B TabumIe 18
21 [IpoGiema TynHMKOB B ITapauIeNIbHBIX IPOrPAMMHBIX CHCTEeMaX. Buisl Tynukos.
Mertozbl 00pb0ObI C TYNMKaMH B NapauiebHbIX IPOrPAMMHBIX CHCTEMAX. Ta6mua 18 — [IpHMepHBIii epeueHb BOIPOCOB UL TECTOB
22 LenTpann3oBaHHbIi METO 0OHAPYKEHHS TYIIUKOB B MAPAILICIBHBIX IPOTPAMMHBIX Ne i/ TIpHMEPHBIH TIepeueHb BOMPOCOB VIS TECTOB
cncremax - He mpegycmotpeHo
23 JleueHTpann3oBaHHbli METO1 OOHAPYKEHUsI TYIIHKOB B MapaJUICIbHBIX




IlepeyeHb TeM KOHTPOJIBHBIX PabOT MO IUCHMIUIMHE OOYYaloIMXCs 3a04HOH (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabmuma 19 — [lepeueHb KOHTPOIBHBIX padboT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npepycmorpeHo

10.4. Meroauueckue  MaTepuanbl,  ONPEAENAIONME  IPOLEAYPbl  OLEHUBAHMSA
HHIUKATOPOB, XapaKTepU3YIOIIUX dTamnbl (OPMHUPOBAHMS KOMIETCHLHMH, colepxarcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX aktax ['YAII, pernamMeHTHpyIOLMX MOPSIOK U IPOLEAYPY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0YUYarOIINXCS
I'VAIL

11. Meroauueckue yKka3zaHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI

11.1. Meroguueckne yka3zaHHs I OOydaroIIMXCS II0 OCBOSHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAUCHHE JICKIHOHHOIO MaTepuajla — JIOTHYEeCKH CTPOHHOE, CHCTEMHOE,
riy0OKOe W SICHOE H3IIOKEeHHEe yueOHOro marepuana. HasHaueHue COBPEMEHHOH ICKIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO [0 TEME, a B OCBOCHHU
(yHIaMECHTABHBIX MPOOJIEM JUCHUIUIMHBL, METOJOB HAYYHOIO TIIO3HAHUS, HOBCHIIHNX
JMOCTHXEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHYECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMALMOHHY0 (GYyHKIMHU. JIeKIus pacKkpbIBaeT MOHATHHHBII anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT IMEeIbHOE IMPEICTaBICHHE O IMCIUILINHE,
MMOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU TUCIUILTHHAMH.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMICS JEKIIMOHHOTO MaTepUaia;

— TMOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HaHHW, YpPOBEHb
KOTOPBIX OIPEIesieTCs IeJIEBOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHEe OPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY |
CaMOCTOSTEIIFHOTO TBOPYECKOTO MBIIUICHHS.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— TMOJyYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DPAa3BUTHS HAyKH WM TEXHUKU H O
MIPOTHO3€ UX PAa3BUTHS HA OIMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHuan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHHSI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPATH HMX B  Pa3IHYHBIX
(dhopmyTpoBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSTHH.

JIeKIIMOHHBI  MaTepHanl MOXET CONPOBOXIATHCS  JIEMOHCTpAIMeld  CIIAHI0B |
WCIIONIb30BAHMEM PAa3[aTOYHOTO MaTepuaia TMPH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLUILINHE.

11.2. Meroauueckue yka3aHus Ui OOydYarOIIMXCsl IO BBIIOJHEHUIO J1a00PaTOPHBIX
pabot

B xonme BbIMONHEHMS 1a0OpaTOpHBIX pabOT oOydYarolMiics [ODKeH YIIyOuTh H
3aKpeNuTh 3HAHUs, NPAKTHYECKHE HABBIKH, OBIAJETb COBPEMEHHOW METOMUKOH M TEXHHUKOMH
SKCIEPHMEHTa B COOTBETCTBUM C KBAIU(UKAIMOHHOM XapaKTEPHCTHUKOH 00ydYaromerocs.
BrinosnHeHne 1a60paTOPHBIX PabOT COCTOMT M3 IKCHEPHUMEHTAIbHO-NIPAKTUYECKOH, pacueTHo-
AHAJIMTUYECKOH 9acTell U KOHTPOJIBHBIX MEPOIPUATHH.

BeinonHeHue 1ab0paTopHbIX paboT 00ydaromMMcs SIBISETCS HEOTHEMIIEMOH YacThiO
M3yYCHHS MUCUUIUIMHBL, ONpEAeNsieMOl y4eOHBIM IUIAHOM, M OTHOCHTCSL K CPEICTBaM,
00eCIIeYNBAIOIINM PEIICHHE CICAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

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

— 3aKpeIUICHHE, Pa3BUTHE M [ETalM3allys TEOPETHYCCKHX 3HAHWH, MOJYYCHHBIX Ha
JICKLHSX;

— MOJyYeHHE HOBOW MH(OPMAIMHU MO W3y4aeMON JUCIUILIHHE;

— mnpuoOpereHHe  HABBIKOB  CaMOCTOSTENIBHOW  paboTel ¢ J1abopaTOpHBIM
0bopyoBaHreM 1 IpUOOpPaMu.

3ajmanue U TpeOOBaHMUS K MIPOBEJICHUIO J1a00PATOPHBIX PaboT
IIporecchl: BHE 3aBHCUMOCTH OT KOJIMYECTBA MPOIIECCOB B 33/IaHMK MPOrpamMMa J0JDKHA

paboraTh KOpPpeKTHO Ha J0O0M 4uciae mpoueccoB. Ilog  TEPMHHOM — «KOPPEKTHO»
MO/IPa3yMeBaCTCS:

— BbliaBaTh OJMHAKOBBIN Pe3yNbTaT B 337a4ax, IJI¢ OT YHCIIa MPOLECCOB HE 3aBUCHT
MaTeMaTUYeCKUN pPe3yIbTaT BEIYMCICHU (TIepBasi, 4aCTh 3aJaHUI BTOPOH U TPEThS
nabopaTopHsIe paboThI).

— BblmaBath  pasnuuHble, HO NpaBWIBHBIE pe3yJbTaThl B 3ajgadax, IJe
MaTeMaTHYeCKUi pe3ysibTaT 3aBUCHT OT YHCIIA MPOLECCOB (HAMPUMEP — YacThb
3a1a4 2 1abopaTopHOi paboThI).

Bbluncnenusi: MCHONB30BAaHUE PACHPEEICHHBIX BBIYMCICHUH JOJDKHO pPAaCIpenelsTh
HArpy3Ky M COKpallaTh BpEMs BBIIOJIHEHHs 33Jaud, a HE YBEINYUBATH BPEMS U KOIHYECTBO
BBIYUCIICHHH OTHOCHUTENBHO OJJHO331a4HOT0 BhINOJIHeHUs. Hanpumep:

— Ecnu BexTop noimkeH OBITh TEpeiaH OT OJJHOTO MpPOLEcca APYyruM MPOLEeccaM, TO
9TOT BEKTOP HY>KHO CO3/1aBaTh TOJBKO B TOM IPOLIECCE, KOTOPBI OyAeT pacchuiaTh
JIaHHBIE,  HE BO BCEX.

KoMMyHuKanuu: Tak Kak BBIYUCIMTENN (IIPOLECCHI, MPOLECCOPbI MM BBIYUCIUTENbHbIC
MalluHbl, KOTOpbIE pEAIM3YIOT BBIYMCICHMS) 3aBEAOMO OBICTpee, 4eM KOMMYHHKAIHH,
CIICIOBATENIbHO, IIepeaya JaHHBIX MEXAY MpOLEecCOpaMd JODKHA ObITh  MHHHUMAIIBLHO
Heobxoaumoi. Hanpumep:

— Ecnu mpu copTHpoBKe MaTpHIBl OTAENBHBIE IPOLECCHl TOJDKHBI COPTUPOBATH
OTAEJbHBIE CTONONBI (CTPOKH), TO HE CJeAyeT MepeaaBaTh IpoleccaMm BCHO
Marpuny. IlepenaBath ciefyeT HEMOCPEICTBEHHO CTPOKH, KOTOpble OyayT
OTCOPTUPOBAHBI.

— Oco0eHHO He CTOUT UCIob30BaTh MeTo Alltoall qis TpaHcmOHUpPOBaHKS MaTPUILL.

3aganus pis J1abopaTopHBIX paboT

JlaGoparopuas pabora Nel. PacnipeieneHHbIe BBIYUCICHUS HA/l CTPYKTYPHBIMH JTaHHBIMH.
3ananue: Ilepecnats BekTop, pasmepHocTd M, N mpolueccam, UCHONbB3Ysl pa3IdyuHbIE
BUJIBI CBSI3M MEXY IIpoLeccaMy. DJIEeMEHThl BEKTOpa 33/1al0TCsl IPOU3BOJIbHO. DJI€MEHTHI
BEKTOPa MEPEChUIaeMOro U MPHUHATOTO BEKTOpA, a TAKKE BPEMsl BBIIIOJIHEHUS JOJIKHBI
OBbITh BBIBEJICHBI HA YKPaH.

JlaGoparopuas pabora Ne2. ®yukimun MPl g1 00pabOTKH MEpEChUTKH TaHHBIX MEXKIY

pacrpeieIeHHbIMU NPOLIECCAMHU.
3ananue: CrenepupoBaTh B KaxaoM K3 N IIpoleccoB BeKTOp uucell. PazmepHocTb
BekTopa — M. Ilpou3BecTH MOdJIEMEHTHYI0 00pabOTKYy BCEX BEKTOPOB M HMOMECTUTH
Pe3yJIbTUPYIOLIMI BEKTOpP B KakoM-1uOo mpouecce. B padore ucnonb3oBath cpeacTsa
MPI 11 opranu3alyy pacrpeeIeHHBIX BBIYUCICHUH.

JlaGoparopuass pabora Ne3. [Ilapamnenbuas COPTHPOBKA JAHHBIX B paclpeneleHHBIX

KOMILIEKCaXx.



3aganue: [IponsBecTn COPTHPOBKY 3JIEMEHTOB B CTOJONAX (WJIM CTPOKAax) MaTpHIIBI
pasmepHoctd  NXM, C HCIONB30BaHHEM PACIPEENICHHUS] BBIYHCICHHNH MEXIY
npoueccamu cpeactsamu MPIL
3ameuanne: [Iporpamma gomkHa padoTaTh KOPPEKTHO HA JIIOOOM KOJIMYECTBE
nporeccoB. Marpuua npy 3TOM He I0JDKHA MEHSATh CBOU pa3Mephl.
JlaboparopHast paGota Ned4. IlapamienbHble HTEPALMOHHBIE BBIYMCICHUS B HapajlleNbHBIX
cuctemax ¢ o0riei namsaTeio. PacmapamiennBanue onepamuii 00pabOTKH BEKTOPOB BEKTOPAMH.
PeanuzoBate u pacmapauienute ¢ mnomomibio TexHoiorud OpenMP  pasnuunblie
oreparyy HajJ BEKTopaMu pazMepHocTH N.
Jlabopatopuast pabora Ne5. PacmapanienuBaHue BBIYMCICHHI B MapajyieIbHBIX CHCTEMax C
o01Ieit mamMsThio.
Peaim3oBate M pacmapamienuts ¢ nomompbo OpenMP anropuTMbl THIOBBIX 3amad
00paboTku nHboOpMaKu (331241 ONPEACIISIOTCS BApHAHTOM 3aaHusl).

Bapuantel MHOMBHIYyanbHBIX — 33JaHMil  Ha  JabopaTopHble  pabOTBI  BbIAAET
MIpenoaBaTeb.

Crpykrypa 1 popmMa otuera o J1abopaToOpHOU paboTe
— 3amanue.

— Texkcrt nporpamMmBbl.

— Pesynbrar paboThl IPOrpaMMBl.

— BriBOaBI

TpeboBanus k ohopMIIEHUIO OTYETA O 1a0OPATOPHOI paboTe

Otyer o JsaboparopHoii pabore OQOpMISETCS B COOTBETCTBUM C TPEOOBaHUSIMHU
oopmiternu otueroB 0 HUP, KypcoBBIX U TUIIOMHBIX IIPOEKTOB ciienyeT nosb3oBarbess [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl _main.shtml )

Otuer ohopMIIsIeTCS B JJICKTPOHHOM M OyMa)KHOM BHUJIE.

11.3. Meroauueckue yka3zaHust JUisi 00YYarOIMXCS MO MPOXOXKICHUIO CAMOCTOSTEILHON
paboTsI

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

Jlns obyuarommxcs mo 3a04HOM (opme 0OydeHMs, CaMOCTOSATENbHAas paboTa MOXKET
BKJIFOUATh B ce0si KOHTPOJIBHYIO paboTy.

B mporiecce BBINOIHEHUS] CAMOCTOSTENBHON PaboThl, y oOyuatomierocsi popMupyercs
1e1eco00pa3Hoe IUIAHUPOBAaHKUE paboyero BPEMEHHU, KOTOPOE IIO3BOJISIET MM Pa3BUBATh YMEHHMS
1 HAaBBIKM B YCBOCHHH WM CHCTEMATH3alMH HPHOOPETAEMBbIX 3HAHHIi, 00ECIeYnBACT BBHICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHs, IIOMOTaeT IIOIYyYHTh HABBIKH IOBBILCHHS
po(heCCHOHANIBLHOTO YPOBHSL.

MeToauuecKuMH  MaTepHagaMd,  HAlPaB/SIIOIMMH  CAMOCTOSTENBbHYIO  paboTy
00y4aroIMXCSSBIAIOTCS:

—  y4eOHO-METOANYECKHil MaTepHall 0 AUCLMIUINHE;

— METOJUYECKHE YKa3aHHUS MO BBIMOJHEHHIO KOHTPOJBHBIX Pa0oT (i1t 00y4aromumxcs
10 32049HOU (opMe 00ydeHus ).

11.4. Meroguueckue yKa3aHus Ui OOYYArONUMXCS 10 MNPOXOXKICHHIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

TeKyIIII/Iﬁ KOHTpPOJIb yCII€BACMOCTH IpEAYyCMAaTpUBACT KOHTPOJIb KadeCTBa 3HAHUK
06yl1a10u11/1xc;1, OCYIIECTBIAEMOI0 B TEYCHHUE CEMECTPa C LEIBI0 OLCHMBAHUA XOJa OCBOCHHA
JAHUCIUIIIIUHBI.

11.5. Meroauueckue ykazaHusi A1 0OyqaroLMXCs 110 TPOXOXKIECHUIO MPOMEXKYTOYHOM
aTTeCTALUN.

IMpomexyrouynast  arrecrauust  OOy4alOIIMXCS  NPEAYyCMATPHBAET  OLICHUBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs 10 JucuuiuinHe. OHa BKIIOYAET B
ceost:

— oKk3aMeH — (GopMa OLEHKH 3HAHMH, MOJNYYEHHBIX OOYyYaIOIIMMCS B IpoLecce
N3Y4eHHs] BCEH NMCLMIUIMHBI MJIM €€ YacCTH, HABBIKOB CAMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
HOPUMEHSATh MX ISl PEIUCHHs NPAaKTHYCCKHX 3a/1ad. DK3aMeH, KaK IPaBHIO, HNPOBOAUTCS B
MEPUOJ DK3aMECHAIIMOHHOW CECCHMH M 3aBEpIIAeTCs AaTTECTAlMOHHOW OIEHKOW «OTIHMIHO,
«XOPOILIOY, YIOBJICTBOPUTEIBHOY, KHEYIOBICTBOPUTEILHON.

— 3a4er — 9T0 (opMa OLEHKU 3HAHMIL, MOJYUYCHHBIX O0YYAIOIMMCS B XOAE M3y4YECHUs
yueOHOM AUCUHUIUIMHBI B LIEJIOM HIIM TIPOMEXYTOUHAs! (110 OKOHYAHUH CEMECTPa) OLICHKA 3HAHUI
00y4aromuMes 110 OTACNIBHBIM pa3jeiaM TUCLUIUIMHBI ¢ aTTeCTAllMOHHON OLEHKOH «3a4TeHO
WM «HE 3QYTCHOM.

— auddepeHIUpOBaHHBId  3a4eT — 93T0 (opMa OLEHKH 3HAHMH, MOJYYEHHBIX
00y4aromuMes TIPU U3YYCHUH JTUCLMIUTHHBI, TIPH BBITOJIHEHHH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, Hay4YHO-UCCIIEIOBATEILCKUX PA0OT 1 MPOXOKICHHHU MPAKTUK C ATTECTALMOHHOMN OLCHKOM
«OTJIINYHON, «XOPOILO», «YIOBIECTBOPUTEIBLHO, «HEYIOBICTBOPUTEIHLHOY.
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