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AnHHOTAIUSA

Jucunnnuua «[lapamiensHoe NpOrpaMMHpPOBAHHE» BXOJUT B  00pa30BaTENIbHYIO
MPOrpaMMy BBICILET0 00pa30BaHUs — MPOrpaMMy MarucTpaTypbl [0 HAIPaBICHHIO MOJrOTOBKH/
crermanbHocTH  11.04.03  «KoHCTpynpoBaHHEe W TEXHOJIOTHSI DJIEKTPOHHBIX  CPENICTB
HanpaBieHHocTH — «[IpoexTupoBaHMe ¥ KOHCTPYMPOBAaHHME BCTPAaMBAEMBIX CHCTEM IS
KOCMHYECKOT0 U PaKeTHOTo 000pyRoBaHMs». JucnuiuHa peanusyercs kadeapoi «Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHHKA CIEIYIOIIMX KOMIICTCHIIHA:

IIK-2 «Criocoben  paspabartbiBath 3 dexTuBHbIC aNrOPUTMBl  pELICHUS
c(hOpMYJIMPOBAHHBIX 3a/lad C MCIIOJIb30BAaHUEM COBPEMEHHBIX SI3BIKOB IPOrPaMMHPOBAHMS,
HCKYCCTBEHHOT'O MHTEJJIEKTa U 00€CIeunBaTh UX IPOrPAMMHYIO Pean3aluio»

IIK-10 «CriocoGeH OCYHmIECTBISATh HMHTETPAlMI0 ¥ BHEIPEHHE pa3paboTaHHOrO
MIPOrPaMMHOT0 00€CIIeUeHUsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY/10BAaHHUS»

CozaepxaHue AMCLUIUIMHBI OXBATBHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C INPUHLUIIAMU
OpraHM3al ¥ TPOTPAMMHPOBAHMS IApAUICIbHBIX BBIUMCICHUH Ha BBIYMCIUTEIBHBIX
CpPEJICTBAX PA3HOro Kjacca — OT MHOTOSIEPHBIX IPOLECCOPOB, KIACTEPHBIX BBIYMCIUTENIBHBIX
CHCTEM, BCTPOCHHBIX MyJbTHIIpOLEcCOpHbIX BC 10 pacnpeieneHHbIX MyJIbTHIPOLECCOPHBIX
BBIYHCIIMTEIbHBIX KOMIUIEKCOB, METO/IOB MX NPUMEHEHHS! B MHPOPMAIIMOHHBIX U YIIPABIISIOLINX
cUcTeMax.

IIpenonaBaHne AMCLUILIMHBL IPEAyCMaTpUBAeT ciexyiomue (opMbl OpraHu3aLUu
y4eOHOr0 mpolecca: JIEKIUH, JabopaTopHble paboThl, MPAKTHYECKUE 3aHITHS, CAMOCTOSITENIbHAS
paborta cTyzaeHTa.

IIporpamMmoil AMCHMIUIMHBI HPEIYyCMOTPEHBI CIIEAYIONIME BHUABI KOHTPOJS: TEKYIIUH
KOHTPOIIb YCHIEBAEMOCTH, TIPOMEXYTOUHAsI aTTecTanus B popMe IK3aMeHa.

OO1was Tpy10eMKOCTb OCBOEHMSI JHUCLMIUIMHBI COCTAaBIsIeT 3 3auyeTHbIX eIuHuLBbI, 108
4acoB.

SI3bIK OOyUEHHS 110 JUCHHUIUIMHE KPYCCKHUN

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenplo IUCHMIUTMHBI SIBISETCS OOYYeHHE CTYJCHTOB IPHHLMIIAM OpraHU3alMd U
[POrPaMMHUPOBAHUSI MAPAJICIbHBIX BBIYUCICHUH Ha BBIYHCIUTENIBHBIX CPEICTBAX PAa3HOTO
KJ1acca — OT MHOTOSIAEPHBIX MPOLIECCOPOB, KIACTEPHBIX BBIYUCIUTENBHBIX CUCTEM, BCTPOCHHBIX
MyJIbTUIpOLEeCCOPHbIX BC 10 pacrpeleneHHbIX MYJIbTHIPOLECCOPHBIX BBIYMCIUTEIBHBIX
KOMIUIEKCOB, METOJIOB MX HNPHMEHEHUs B HH(MOPMALMOHHBIX M YHPABJIAIOIIMX CHCTEMaXx.
W3yueHnne HacTosel AMCUMIUTUHBL HEOOX0AMMO sl 3(h(EeKTUBHON paboThl CHeUaIncTa Ha
BCEX OJTamax > KU3HEHHOr0 LHMKIAa cucteM o0paboTkM WH(OpPMALMM W  YyNpaBiICHHS B
COBPEMEHHBIX TEXHMYECKMX cHcTeMax. JlucuuiuinHa mepeHasHaueHa JUisl  MOJy4YEHUs
CTyJICHTaMH HEOOXOMMBIX M HABBIKOB B 00JacTH 3P (HEKTHBHOIO NPUMEHEHHSI IEPCIIEKTHBHBIX
CPEICTB  BBIYHCIUTENBHOW  TEXHHKH, KOTOpPbIE  BCE  CTAHOBATCS  IapauIClIbHBIMH
BBIYUCIMTENBHBIMU TIaTGOpMaMH, B TOM 4HUCIE Ui BCTPOCHHBIX CHCTEM Pa3IM4HOIO
HA3HAYCHUSI K aPOKOCMHYECKHX OOPTOBBIX KOMILIECKCOB.

1.2. JucumriuinHa BXOJUT B  COCTaB  d4acTH, (OPMHUPYEMOil  yd4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHU, 00pa30BaTENbHON MPOrpaMMbl BICIIEro oOpa3oBaHus (nanee —
OIIl BO).

1.3. TlepedeHp mIIaHUPYEMBIX PE3yJIHTATOB O0yUEHHS 110 AUCIHUIUINHE, COOTHECEHHBIX C
IJIaHUPYyeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare n3ydeHus: AMCUMILIMHBL 00YYalOIIUICS JODKEH 00Ja]aTh CICAyHOLINMU
KOMIETCHIMSIMU WM MX YacTIMH. KOMIETeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUS PHBE/ICHBI B
Tabmuue 1.

Ta6auua 1 — [lepeueHb KOMIETESHIMNA U MHIUKATOPOB HX JIOCTHKCHUSI

Kareropus (rpynma) | Kon n HanmenoBanue | Kox u HanMeHOBaHME HHIMKATOPa JOCTHXKEHHUS
KOMIIETEHLIUH KOMIIETCHIIUH KOMIIETEHLIUH
I1K-2 Cnocoben
a3pabaThIBaTh
pasp T1K-2.3.1 3HaTh METO/IbI Pa3pabOTKH
3¢ dexTuBHbIE
MHTEJVIEKTYaIbHBIX aJITOPUTMOB PEILICHUS
QJITOPUTMBI PELLIEHUS
Hay4YHO-HCCIIEIOBATENIbCKUX 33124
c(OpMyITUPOBAHHBIX
saxa ¢ TIK-2.Y.1 ymeTp UCIIOIB30BaTh AITOPUTMBI
pELICHUS UCCIIEJOBATEIBCKUX 3a/1a4 C
UCIIOJNB30BAaHUEM
[podeccruonanbHbie HCIIOJIb30BaHUEM COBPEMEHHBIX SI3bIKOB
COBPEMEHHBIX
KOMIIETEHIIUH S3BIKOB HPOrpaMMHUPOBAHUSL, B TOM YHCJIE aITOPUTMBI C
HCIOJIB30BAHNEM HCKYCCTBEHHOTO HHTEIIIEKTa
IIPOrpaMMHUPOBAHUS,
I1K-2.B.1 Bnagets HaBbIKaMu pa3pabOTKH
HCKYCCTBEHHOTO
CTpaTeruy U METO/I0JIOT MU UCCIICIOBAHUS
WHTEILICKTa 1 KOHCTPYKIMH 3JIEKTPOHHBIX CPEJCTB U
obecrieunBaTh UX Py p P
TEXHOJIOTHYECKHUX ITPOLECCOB
IIPOTPaMMHYO
pean3aLuio
ITK-10 Cnocoben
I1K-10.3.1 3HaTb OCHOBBI APXUTEKTYPBIL,
OCYILIECTBIISITh "
A YCTPOMCTBO U MPUHLMITBI (PyHKLIMOHUPOBAHMS
BHE r]::fme BBIYHCIIUTEIBHBIX NHMOPMALIMOHHBIX CUCTEM U
AP KOMMYHHKAIIMOHHOTO 000pYI0BaHHs
pa3paboTaHHOTO
IpodeccronansHbie HDOIPAMMHOLO TIK-10.Y.1 ymeTb 0poBOJUTH UHTETPALIUIO U
KOMITETCHINN ogecgeqeﬂm BHE/IPCHUE BBIYHUCIINTEIBHBIX HH()OPMAIIHOHHBIX
’ CHCTEM U KOMMYHHKAIHOHHOTO 000PY10BaHUS
BBIYHCIIUTEIBHBIX
cnCTeM TIK-10.B.1 BaageTs HaBbIKAMHU OLEHKH KauecTBa
’ pa3pabaThIBaeMBbIX IIPOTPAMMHBIX H/HITH
KOMMYHHUKaIlMOHHOTO
aInrapaTHbeIX CPeCTB
o0opytoBaHUs




2.  Mecro pucuumimHe B ctpykrype OI1
JucuuruinHa MokeT 60a3MpOBaThCS HA 3HAHUSIX, paHEe MPUOOPETEHHBIX 00YYAIOIIUMHUCS
MPU U3YYCHUH CICIYIOMIMX JUCIHILIHH!
— TIporpamMmmupoBaHue Ha SI3bIKAX BHICOKOTO YPOBHSI
— OmnepanoHHbIE CUCTEMbI
— CucreMHOE IPOrpaMMHUPOBAaHUE
3HaHUs, NOJIyYEHHBIC TPU W3YUYEHHH MaTephana JAHHOM IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCHOJIB30BAThCS MIPU U3YYCHHUH APYTUX JUCLUILIINH:

— Beimycknas kBanudukanonHas pabora

3. OOBeM u TPYJOEMKOCTh TUCHUILIHHBI
JlarHBIE 00 00IIEM 00BEME IUCHUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHIOB Y4EOHOM
paboThI MO AUCHHUILTHHE (M paclpeAeieHie 3TO! TPYA0SMKOCTH IO CEMECTPaM) MPEACTABICHBI B
Tabnuie 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh TUCLHUIIIHHBI

TpynoemKocTh O
Bun yueGHoit paboThl Bcero ceMecTpam
Nel
1 2 3
Obwan mpyooemkocms OUCUUNTUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux yacoe npakmuueckoii n0020noeKu 17 17
Ayoumopnule 3auamus, BCETO 4ac. 34 34
B TOM YHCIIE:

nekiwmu (J1), (dac) 17 17

npakTHYecKue/ceMuHapekue 3ansrus  (I13),

(uac)

naboparopusie pabotsi (JIP), (uac) 17 17

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

JK3aMeH, (Jac) 36 36
Camocmoamenvhas padoma, Bcero (dac) 38 38
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, udd. 3ay, DK3. k3.
DK3.¥%)

3 -
HpHMe‘{aHHC: KaHAUAaTCKUH 3K3aMEH

4. ConepxaHue TUCIUIITMHbI
4.1. Pacnpenenenne TpyI0€MKOCTH AUCIUILIMHEL 10 pa3/iesiaM U BUIAaM 3aHATHH.
Paznensl, TeMbl AUCHUIUTMHBI M UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIMHBI, HX TPYA0EMKOCTh

Pasnen 4. Tunossle MpoOIEMbI B METOJIbI PEILICHHS TTPH 3 3

OpraHHU3alUK apauIeTbHBIX TPOrPaMMHBIX CHCTEM

Paznen 5. MeTozp! maHupoOBaHMS U pacripeeCHus 3 3

MapaJuIeNIbHBIX MPOLECCOB

Urtoro B cemecTpe: 17 17 38
HWroro 17 0 17 0 38

IlpakTuueckass TNOArOTOBKA 3aKJIIOYAETCs B  HEMOCPEACTBEHHOM  BBIIOJIHEHHH
00y4arolMMHCS  ONPENENEHHBIX  TPYHOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oymyuei
Ipo(ecCHOHANBHOHN AESITEIPHOCTBIO.

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeioB U TeM JICKIIMOHHBIX 3aHATHH PUBEACHO B Tabmiuie 4.

Ta6nnua 4 — Copneprxanue pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIa

Howmep pazaena HasBanue u coziepkaHne pa3zelioB U TeM JICKIIMOHHBIX 3aHATHI

1 Tema 1. @opmanbHas Moaens npouecca. OCHOBHBIEC TOHSATHS U CBOWCTBA
npouecca. Cucrema npoueccos. BzanmoeicTBre npomeccos.
OTtobpaxenue npoieccoB Ha cTpykTypy DBM. Ipouecch B cpene
myabtunporpaMmubix OC. [IporpaMmHo 1 armapatHO peaan30BaHHbIE
MpoIIecChl B CTPYKTYpe DBM 1 BEIUHNCIHATENEHBIX KOMIUIEKCOB.

OO0MeH COOOIIeHUIMH, CHHXPOHHBII 00MEH M aCHHXPOHHBIN COOOIICHUSIMH.
PanneBy. Y panenssiii npsamoii goctyn B namats (RDMA). TIponeccs! n
notoku B POSIX. [lapasienbHble BEIMUCISHHS C YIPABICHHEM IIOTOKOM
nanHbIX (data-flow). [TotokoBble (streaming) BEIYMCICHUS.

Tema 2. Knacesl napamnensusix BC. Crpykrypsl napamiensusix BC ¢
001IMM aipecHbIM npocTpancTBoM, SMP- 1 DSM-apxurtektypsl,
MYJIBTHSIEpHBIE MUKpoIponeccopsl. CTpyKTyps! napamiensHeix BC ¢
obmeHoM coobuieHusiMu, Kiaactepabie BC, pacnpenenennsie BK.
[Toxazatenu mynpTHnpoueccopubix BC u napauienbHbIX TPOrpaMMHBIX
cucreM. [Ipor3BOUTENBHOCTD, MTapalLIeIbHOE YCKOPEHHE, Y()(EKTHBHOCTD,
Macmrabupyemoctb. 3akoH Amaana. Tesuc ['ycTaBcoHa.

2 Criern¢uxanus MPI. O6uue norarus. O6macts npumenenus. MPI:
MexaHu3M 3alycKa U BBINONHEeHHs nporpamMM. O6macTu cBs3u U
KoMMyHHUKaropsl. O6mwme npoueaypsl MPI: Mannmanusanust, 3aBepiieHue.

3 Crenn¢uxanus OpenMP: O6mme nonstus. O6iacTs NpUMEHEHHS.
Jupextusl OpenMP. JIUpeKTHBBI 15 ONPEAENIEeHNUs] HapalIelbHON
ob6aacty. JIMpeKTUBHI U1 pacHIpeeNICHHs BBIYMCICHHI BHYTPH
napajuIenbHoi obnacTu:

4 Ipo6aema TynukoB. Buasl TynukoB. MeToas! 60pb0bI ¢ TyITHKaMU B
HapauieIbHbIX IPOrPaMMHBIX CHCTeMaX. L[eHTpanTn30BaHHbII METOT
00Hapy KeHus TyIHKOB. JIelleHTpaan30BaHHBIA METOA OOHAPYKEHHSA
TynuKoB. [IpenoTBpalieHye TyNMKOB B apaJUIeNIbHBIX IPOrPaMMHBIX
cucreMax. CHHXPOHM3AIHA JOTHIECKOTO BPEMEHH B MAPaILIeIbHBIX
HpPOrpaMMHBIX cucTteMax. CHHXpoHU3aIus GU3MYECKOTO BPEMEHH.

Pa3nensl, TeMbl JUCIUIUINHBI Jexunn | 113 (C3)| - JIP ‘ KII ‘ CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. [TapanienbHble BEIYUCIUTENBHBIC TPOLIECCHI 5 3
U apPXUTEKTYPBI
Paszen 2 TIporpaMMupoBaHKe MapauIe/IbHbIX CUCTEM
3 8 14
¢ 0OMEHOM COOOLICHUSIMH C UCTONIb30BaHHeM MPI
Paszen 3. [IporpaMMupOBaHUE MAPAIICTbHBIX CHCTEM | 3 9 15
o01e# maMAThIo ¢ ucnonb3oBanrneM OpenMP

5 Pacnipenienenue cTaTH4eCKUX M ANHAMUYECKUX CHCTEM IPOLIECCOB I10
npoueccopam napamiensHeix BC. Croxactnaeckue merosl. Mozens
MyJIBTHIIOTOKOBBIX Bhruucienuii biymosa-Jleitsepcona. [ImanupoBanme
MYJIBTUIIOTOKOBBIX BBIYMCIEHUHN. «YKaaHBII TaHUpOBIIMKY. [I1aHupoBIInK
«3ansreie mucThss» [InanupoBuk «IloxuruTens padoT».

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHS




Tembr IIPaKTUYCCKUX 3aHATHI U UX TPYAOCMKOCTb ITPHUBC/JICHBI B Ta6III/II_Ie 5.

Tabnuua 5 — [IpakTHUecKHe 3aHATHS M HX TPYJIOEMKOCTh

yeneBaemoctr (TKVY)

Jomamrnee 3amanue (J3)

Konrposbabie pabotsl 3a04ankoB (KP3)

[ToaroroBka K MpOMeEKyTOIHOM

arrecraiuu (ITA) 8 8

Bcero: 38 38

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

6. IlepeveHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHHUI
[lepeueHp neyaTHBIX M AJIEKTPOHHBIX YYECOHBIX U3/1aHU IPUBEACH B Tabuuie 8.
Tabmuna 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

W3 Hux No
Ne | Tewmsl mpaktuueckux | Oopmbl npakTHIecKuX | TpPyIOeMKOCTb, |MPaKTHYECKOi |pa3nena
n/n 3aHATHI 3aHATHI (gac) MOATOTOBKH, | JUCIIUIT
(gac) JIUHBI
YueOGHbIM MIAHOM HE NPEyCMOTPEHO
| |
Bcero
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHH M UX TPYAOEMKOCTh IIPUBEICHBI B TA0IHIIE 0.
Tabnuua 6 — JlabopaTtopHbie 3aHITHSI U UX TPYJOEMKOCTh
W3 aux Ne
Ne HawnmeHnoBanune 1ab0paTopHbIX paboT Tpynoemxocts, | npakTiieckoii | pasnena
n/n (gac) MOATOTOBKH, | JAHUCLUI
(gac) JIMHBI
Cewmectp 1
1 | Pacnpenenennsie BBIYUCIICHUS HaJ 3 2
CTPYKTYPHBIMH JIAHHBIMU
2 | ®yukuun MPI s 0O6paboTKH mepechUTKd 3 2
JTAHHBIX MEXTY pacrpe/ieieHHbIMU
poLeccaMmu
3 | [apamnensHas COPTHPOBKAa IAaHHBIX B 3 2
pacIpeieIeHHbIX KOMILIeKcax
4 | [lapannenbHple HUTEPALMOHHBIE BBIYMCICHUS 4 3
B MapajyIeNbHBIX CHCTEMax C  OOIIeH
nmamaTei0.  PacmapamnenuBaHme — omeparuid
00paboTKK BEKTOPOB BEKTOPAMHU.
5 | PacnapannenuBanue BBIUUCIICHUH B 4 3
napaJuleNIbHBIX CHCTEMax C 00l TaMSThIO.
Bcero 17

Komuyecr
BO
IK3EMILIS
poB B
udp/ Oubnmore
URL Bubanorpaduyeckas ccpuika Ke
aapec (xpome
IIEKTPOH
HBIX
IK3EMIUIS
poB)
(004.4 /J1 | Jleun, M. I1.. [1apannensHoe NpOrpaMMHUPOBAaHHUE C UCTIOJIB30BAHHEM 10
36) OpenMP: yue6Hoe nocobue/ M.: BUHOM. Jlaboparopus 3Hanuii, 2008.
-120c¢.
( PoGauesckuii, A.. OneparpionHas cucrema UNIX: yueGHoe mocodue/ A. | 27

004.4(075 | Pobauesckuii, C. Hemutorun, O. Crecuk. - 2-¢ u3g.. - CI16.: BXB -
)/ P 58) TletepOypr, 2008. - 635 c.: puc.. - [Ipeam. ykas.: c. 619 - 635. - Ha c.
599 - 618: T'noccapuid. - ISBN 978-5-94157-538-1: 199.00 p.

4.5. KypcoBoe IpOeKTHPOBaHHE/ BBHIIOIHEHUE KYPCOBOIl pabOThI

Y4eOHbIM MIIAaHOM HE MPEyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst

Buzpl camocTosTenbHOM paboThl U €e TPYA0EMKOCTh NPUBEICHBI B TA0IHILIE 7.

Tabnuia 7 — Busl caMoCTOSTENbHON pabOThI M €€ TPYJO0eMKOCTh

. Bceero, | Cemectp 8,
Bun camocrositensHON padoTh
qac qac
1 2 3

M3yuenue TeopeTHiecKoro MaTepuaia

15 15
quctuuinael (TO)
Kypcosoe npoekruposanue (KI1, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TeKyLemMy KOHTPOIIO 15 15

(004.451( | 'opmees, A. B. Onepaunonnsie cuctemsl: yueouuk/ A. B. T'opnees. - 2- | 37
075)T'68) | e uzn.. - CII6.: [IUTEP, 2006. - 415 c.: puc. - (Y4eOHUK 171 BY30B).

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

27) OCHOBBI U IPUHIMIIBL. -3-€ u3A.. -M.: bunowm, 2006.-1024 c.

004.4 Kopwmen T., Jleiizepcon Y., Pusect P. Anropurmsl: IToctpoenue u 3

K66 anamu3. M.: MITHMO, 2001, 960 c.

681.3 T | Tanenbaym, DHApIO. APXUTEKTypa KOMIbIOTEepa. -4-e u3a. - M. uap.: |3

18 ITurep, 2005. - 698 c.

004 T18 | Tanenbaym, 3. PacnpeneneHHble CUCTEMBI : IPUHIMIBI U APAAUIMbl . | 12
Ilep. c anrn. B. T'opOynkos. - CI16. : [IUTEP, 2004. - 876 c.
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Tony6 [Ix., Ban Jloyn U. Marpuunsie Bruuciaenus. 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/mpi31-report.pdf

Ne HanmMenosanue cocTaBHOM YacTi Howmep ayantopun
n/m MaTepHaIbHO-TEXHNYECKOH 0a3bl (pr HEOOXOIMMOCTH)

MynsTHMenHifHAS JIEKIIUOHHAS ayAUTOPHS

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

2 | CnenmanuszupoBanHas naboparopus «[IporpaMMHBIX cHCTEMY

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

10. OueHouHble cpeacTBa YIS IPOBEICHUS IPOMEXKYTOUHOH aTTeCTaluu
10.1. CocTaB OIEHOYHBIX CPEACTB JUI IIPOBCIACHUS IIPOMEXYTOYHOH aTTecTaluu
00y4arUmxcs M0 JUCUUIUIMHE NpUBeIeH B Taduie 13.
Tabnuua 13 — CocTaB OLCHOYHBIX CPECTB AJIsl IPOBEACHNUS IPOMEKYTOUHON aTTeCTaluy

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

Bug HpOMC)KyTO'—IHOﬁ aTTCCTAllun HCpC‘ICHB OLICHOYHBIX CPCICTB

DK3aMeH CHUCOK BOIIPOCOB K 9K3aMEHY
TecTbl.

7. TlepedeHb IEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceT «VHTepHeT
Tepeuenn IJIEKTPOHHBIX o0pa3oBaTesbHbIX pecypcoB HUH(OPMALHOHHO-
TEJIeKOMMYHHKALMOHHOM cetn «MHTepHEeT», HEOOXOJUMBIX [UISi OCBOCHHUS JHMCLHUIUIAHBI
npuBeieH B Tabuie 9.

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMI 00Yy4arolMMHUCs HpUMeHsieTcs S5-0ajulbHasi LIKana OLEHKH CHOPMHUPOBAHHOCTH
KOMITETEHIIMH, KOTOpasi mpuBezicHa B Tabnuie 14. B TeueHne cemecTpa MOKET HCIIOIB30BATHCS
100-0annpHast — mIKaja — MOJAYJbHO-PEHTHHIOBOM  CHUCTEMbl  YHHBEPCHUTETa,  MpaBUia
HCIIONIb30BAaHMS KOTOPOI, YCTAaHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL
Tabiauua 14 —Kpurepun oueHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

Tabmuma 9 — IlepeueHp 3JEKTPOHHBIX 00Pa30BATENBHBIX PECYpCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHKALMOHHOU ceTr «/IHTepHeT»
URL anpec Haumenosanue

OleHKa KOMIICTEHLIH

XapakTepucTrka cOpMHUPOBAHHBIX KOMIIETCHIIUM
S-0authHas IIKAIa paKTep bopip

8. IlepeueHb HHPOPMALOHHBIX TEXHOJIOTUH
8.1. IlepeueHp NPOrpaMMHOr0O OOECIICUECHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa3oBaTenbHOro MpoLecca Mo AUCLUILIHHE.
IepeueHsb HcnoNb3yeMOro NporpaMMHOro obecrneueHus npeacTasiex B tabmauue 10.

Tabmuua 10— Ilepedenp nporpaMMHOro odecredeHus

Ne /it HaumenoBanue

— oOyuaromuiicss r1y00OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, II0CJIEJ0BATENIBHO U TPAMOTHO €0 M371araet;

— ONMpasCh Ha 3HAHHUS OCHOBHOH U IONOJHUTEIBHOM JIHTEPaTypHl,
TECHO MPHBSA3BIBAECT YCBOCHHbIC HAYYHBIEC MOJNIOKEHHS C MIPAKTHIECKON
JIeATEIBHOCTBIO HAIIPABIICHHUS;

— yMeno 000CHOBBIBaeT ¥ apryMEHTUPYET BBIIBHTacMble UM HICH;

— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;

— cBOOOJIHO BIIaJieeT CHCTEMOH CHEIMAaTN3HPOBAHHBIX MOHATHIH.

«OTJIMYHO»
«3a4TCHO»

He npexycmotpeno

8.2. Ilepeuenn HH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIB3YEMBIX pu
OCYLIECTBICHUH 00pa30BaTEIbHOIO MPOLECCa 110 AUCHUILINHE

IlepeyeHp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM IIPEACTABICH B
tabnune 11.

Tabauua 11— INepedyeHb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

— o0yyaromuiicss TBEPO YCBOMJ MPOrPAMMHBII MaTepuall, IPaMOTHO U
[0 CYyLIECTBY M3JlaraeT €ro, OMNHpasCh Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— yBSA3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JESITEIbHOCTHIO
HaIpaBJIEHHS;

— apryMEHTHPYET Hay4YHbIe MOJIOKCHHS;

— JIeJIaeT BLIBOJILI U 00001EHNS;

— BJIQJICET CUCTEMOM CICUATM3MPOBAHHBIX TIOHITHIA.

«XOpOLIO»
«3a4YTCHO»

Ne i/ HaumenoBanue

He npexycmotpeno

9. MarepuasbHO-TeXHHYECKas 6a3a
CocTaB  MarepHallbHO-TEXHMYECKOH  0a3bl, HEOOXOIMMOH I8  OCYLIECTBICHUS
00pa3oBaTeIpHOro NpoLecca Mo JUCIUILIMHE, IPEACTaBIeH B Tabnuel2.

Ta6nuua 12 — CoctaB MaTepuanbHO-TEXHHIECKON 0a3bl

— o0yuaroluiicss yCBOMI TOJIBKO OCHOBHOH IPOTrpaMMHBIA Marepuall,
[0 CYLIECTBY W3JIaraeT €ro, OMMpasiCh Ha 3HAHHMS TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIYCKaeT HECYILECTBEHHBIE OLIMOKU U HETOYHOCTY;

— HCIIBITHIBAET 3aTPy/JHEHMSI B IPAKTHYECKOM INPUMEHEHMH 3HAHMHI
HaIpaBJICHUS;

— c11ab0 apryMeHTHPYeT Hay4HbIe OJI0XKCHHS;

— 3aTpyaHseTcs B ()OpMyJIMPOBAHUU BBIBOZOB U 0000IIEHUIA;

— YaCTUYHO BJIaJIEET CUCTEMOH CleNNaIU3UPOBAHHbBIX MOHSITHA.

«YIOBTICTBOPUTEIILHOM
«3aUTEHO»




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

Jupekrtuna single.

«HEYJIOBIIETBOPHTEIILHO»
«HE 3a4TCHO»

Martepualia;
paccMOTPECHUU HpO6J’ICM B KOHKpPETHOM HaIlpaBJICHUH

— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MOJIOMKECHHS;
— He (hOPMYIUPYET BBIBOAOB M 0000IICHHIA.

— oOyuatomuiics He YCBOMJ 3HAUMTEJIBbHOH 4YacTH IPOrpaMMHOIO
— JIONYCKaeT  CyLIeCTBEHHBbIE  OMMOKM M  HETOYHOCTH  IIpU

— MCHBITHIBAET TPYIHOCTU B MPAKTUYECKOM NPUMEHEHUH 3HAHUH;

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS WJIX HHbBIE MAaTEPHAJIBL.
Bomnpocs! (3agaun) 1uis 9K3aMeHa MpeacTaBieHbl B Tabmuie 15.
Tabmuna 15 — Bonpocs! (3a1aun) ai1st 9K3aMeHa

Ne /mt [epeuens BOmpoCcoB (3a1a4) 1S SK3aMeHA Kon
HUHJIUKATOpa
1 BeruncnurensHsle npoueccsl. @opmanbhast Mozens. Cpoiictea | [1K-2.3.1
mporecca. [IK-2.¥.1
2 Cucrema nporeccos. HezaBucumele mpoueccsl. IIK-2.B.1
BsanmMopelicTBrie IpoIeccoB. T1K-10.3.1
3 [Toxa3zatenu napamuiensHbix BC 1 BeruncieHuit TIK-10.V.1
4 Kiaccsl mapamiensabix BC TIK-10.B.1
5 CUHXpOHHAs ¥ aCHHXPOHHAs OpraHu3anus oOMeHa
coobueHusivu. RDMA.
6 MPI: Cranpapt MPI. O6uue noustust. O6actu cBs3u u
KOMMYHUKATOPBI.
7 O6uwe npouenypst MPI: Mannmnanusanust, 3aBepiieHue.
8 O6uwme npoueaypst MPI: Onpenenenue odriero yncna
napajenbHbIX IpoLeccoB B rpynmne. OnpesneneHre Homepa
npolecca B rpyIe.
9 MPI: TIpuem/nepenada COOOIEHNH MEXK Y OTICTEHBIMA
IPOLIECCAMH.
10 MPI: I'pynmnoBsie (KOJUIEKTHBHBIE) B3aHMO/ICHCTBHSI.
Paccbuika nenoro coobuenus npoueccaM. CO0pka JaHHBIX OT
IIPOLIECCOB.
11 MPI: I'pynnoBble (KOJUIEKTHBHBIE) B3aUMOJICHCTBHS:
Pacchuika yacteii coobuienust npoueccam. Coopka yacreit
COOOLIEHHUS € ITPOLIECCOB.
12 MPI: ®yHKIMU NOANEPHKKU pacTIPEICICHHBIX OIepaLivii:
BeinonHenue riodalbHbIX onepanuii ¢ BO3BpaToM
pe3yabTaToB B IMIaBHbIH Mporecce. BrinonHeHne riaodanbHbIX
ornepaiuii ¢ BO3BpaTOM pPe3yJIbTaTOB BO BCE IPOLIECCHI.
13 MPI: CunxpoHu3aLus IpoLeccoB.
14 MPI: BupTyanusanus TONOJIOTHH.
15 Iporpammuposanue MBC c obuieit mamsiteto. [Ipoueccsr u
noroku B POSIX
16 OpenMP: O6mue nousitus. O61acTh MPUMEHEHHSI.
17 Jupextusl OpenMP: JlupeKkTuBbl Ai1s OnpeeneHus
napajienbHoi 001acTy.
18 OpenMP: JlupeKTuBbI 715 pacipeneaeHus: BbIYUCIEHUH
BHYTpH mapajienabHoi obnactu: J{upexrusa for.
19 OpenMP: [lupexTHBsl A7 pacpeeneHus BEIYUCICHAN

BHYTpH mapajienabHoi obnactu: JlupekTrBa sections.

20 OpenMP: [lupexTHBsl A7 pacnpeieneHus] BEIYUCICHUN
BHYTpPH napasuienbHoi obnactu: O0beArHEHHEe JUPEKTUB
parallel u for (sections).

21 [IpoGnema TynMKOB B apauIeNIbHBIX IPOrPAMMHBIX
cucremMax. Buapl TynukoB. Metozpl 60pb0bI ¢ TyNMKaMu B
HapajyIeNbHbIX IPOrPaMMHbIX CHCTEMAX.

22 LlenTpann3oBaHHbIA METOJ OOHAPYXKEHUS TYITHKOB B
napaJuIeNbHBIX IIPOrPAMMHBIX CHCTEMax

23 JleneHTpann30BaHHbBII METO]T 0OHAPYKEHUS TYIINKOB B
napajIeNbHbIX IPOrPaMMHBIX CHCTEMax

24 [IpenoTBpamieHne TYMMKOB B MapalIeIbHBIX TPOrPAMMHBIX
cucTeMax

25 CHHXpOHHU3ALMS IOTHYECKOr0 BPEMEHH B NapajuIeIbHbIX
IIPOTrPaMMHBIX CHCTEMax

26 CuHxpoHu3anus GU3NUECKOro BPeMEHH B MapajlienbHbIX
OPOrPaMMHBIX CHCTEMax

27 Pacnipenenenue npoueccos o npoueccopam. Kpurepun u
nmoaxoapl. Pactipenenenre cTaTHUECKONW CHCTEMBI IIPOIIECCOB.

28 Pacmipenenenue mporeccoB 1o mporeccopam.
LlenTpanu3zoBanuslii Metoq “Up-Down”

29 Pacnpenenenue npoueccos no npoueccopam. Mepapxuueckuii
AITOPUTM.

30 PacnpeneneHue mpoueccos Mo MpoLeccopam.
CTOXaCTHYECKHE aIrOPUTMBI.

31 DopMaIbHbIE MOAEIH IAPAIIICTbHBIX BEIYHCICHHUH.

32 Mogeinb MyJIbTUIIOTOKOBBIX BbluCIeHu birymoBa-
Jleitzepcona.

33 [ImanupoBaHue MyJIBTHIIOTOKOBBIX BEIYUCIECHHN. «JKaaHbIi
TUIAHUPOBILUK

34 [1nanupoBaHre MyJIbTUIIOTOKOBBIX BEIYUCICHHMN.
[TnanupoBIMK «3aHSTHIE JIHCThSD)

35 ITnanupoBaHe MyJIbTHIOTOKOBBIX BBIYHUCICHHIA.
[Tnanuposumk «Iloxututens paboT»

36 Omnpenenenne 00IIEro YKCIa MapaieIbHbIX MPOLECCOB B
rpymre.

37 Onpenenenne HoMepa npouecca B rpymme. MPI

38 [puem/mepenaua cooOIIEHUI MEXTY OTACIbHBIMA
HPOLECCAMH.

39 OpHOBpEeMeHHasl repeiaya U IMpHeM COOOLICHHS MEXKTY
OT/IEJILHBIMH TIPOLIECCAMHU.

40 CHUHXPOHU3ALHS TIPOLIECCOB.

41 ITporpammupoBanue ¢ AupekTuBoi for

42 [IporpamMmupoBaHue ¢ JUPEKTUBOM sections

43 [IporpammupoBaHue ¢ JUPEKTUBOM single.

44 O6benunenne qupextus parallel u for (sections).

45 [IpuMeHeHne AUPEKTHB CHHXPOHU3AIHIH.

46 [IpenoTBpamnieHre TYMMKOB B IEHTPATU30BAHHBIX
HapaJlIeNbHbIX IPOrPaMMHBIX CHCTEMAX.

47 [IpenoTBpaleHre TYIUKOB B paclpeaesIeHHbIX MapaiebHbIX

IIpOorpaMMHBIX CUCTEMAX.
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CI/IHXpOHI/BaLII/IH JIOTHYECKOI'0 BPEMCHH B IapauICIbHBIX
IIpOrpaMMHBIX CUCTEMaX

Bomnpocs! (3agaun) 1us 3ageta / qudd. 3adera npeacraBieHsl B Tadnune 16.

Tabnuua 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

. IMapametp num_threads nupekrtussl parallel

Kak onpezeneHo B KoHKpeTHOM Kommmstope OpenMP
[Tepemennas oxpyxxenuss OMP_NUM_ THREADS
Dyukuusg omp_set num_threads

W

Ne n/n IMepeuens Bompocos (3axav) 1 3a4eta / qudd. 3adera

Kox
HHAMKATOpa

Kakue Tumbl napamienbHbIX IepeMEHHBIX MOTYT ONpPEeNsIThCs s
HapaenbHoii obnacty B cranaapre OpenMP 11s mapanienbHbIX
BBIYUCITHTENIBHBIX CHCTEM C 00LIeH MaMsIThIO

V4eOHbIM IIAHOM HE IPEAYyCMOTPEHO

npezcTaBiieHsl B Taduie 17.
Tabmauua 17 — IlepeyeHb TeM 1JIsl KypCOBOTO NPOSKTUPOBAHYS/BBIIIOIHEHUS] KypCOBOH paboThl

IlepeueHr TeM JJs1 KypcOBOTO IPOEKTHPOBAHMUS/BBINONIHEHHS KypCOBOH paboThI

Kakas #pragma npumensieTcst A7 pacrapajuIeIMBaHus [IUKIOB
(pacmipeneneHue UTepaLuii HMKIa MKy TIOTOKaMHU) B CTaHIapTe
OpenMP 115t HapaJuieNibHbIX BBIYMCIUTEIIBHBIX CUCTEM C 001Ieit
aMsThIO

Ha kakue nBa MpUHIMNMATBEHBIX BHIA C TOYKH 3PCHHUS BO3MOKHOCTH
oOMeHa TaHHBIMH Pa3ZCIISIFOTCS apalIe/ibHbIC BEIYUCIUTEIbHBIC
CHCTEMBI?

No /i1 IpumepHsIil HepeyeHb TeM IS KypCOBOTO NIPOEKTUPOBAHUSI/BBIOTHEHHUS
- KypcoBOii paboTbl
YueOHbIM ILUIaHOM HE NPEYyCMOTPEHO
Bompockl s mpoBeIeHHs HPOMEXKYTOYHOW aTTeCTallud B BHIEC TECTHPOBAHUA

npezcTaBiieHbl B Tabuie 18.

Ta6nuua 18 — [IpumepHsIil iepeveHb BOMPOCOB LISl TECTOB

Ne /it

ITpumepHBIii TepedeHb BONPOCOB Ul TECTOB

Kox
HHJUKATOpa

Oyukims MPI_Gather B crannapre MPI s napasienbHbIx
BBIYHCIIUTEIBHBIX CUCTEM C OOMEHOM COOOILCHUSIMH

IK-2.3.1
MK-2.Y.1

Oyukuus MPI_Barrier B crannapre MPI juist napanienbHbIx
BBIYUCIIUTEIBHBIX CHCTEM C 0OMEHOM COOOIIEHUSIMH BBITIOIHSAET
(BBIOCPUTE OJMH MPABUIIBHBIN OTBET):

A. GapbepHyI0 CHHXPOHU3ALHUIO

b. obmen maHHbIMU

B. pacnpeneneHHble BEIYUCIEHH

I'. cucreMHbIe QYHKIHU

IK-2.B.1

IK-10.3.1
IK-10.V.1
IK-10.B.1

VCTaHOBHUTE COOTBETCTBHE MEXKY TUIIAMHU NApaJIeIbHBIX CUCTEM U UX
OIIMCAHHEM.
1. CuMMeTpHYHBIE MYJIBTUIIPOLIECCOPHBIE cUcTeMbI (SMP)
2. Cucremsl ¢ HU3MIECKH pacnpeeIeHHON, HO JOrHYecKH oomei
MaMATBIO
3. CucreMsl ¢ 0OMEHOM COOOLICHUAMH

A. He3zaBucuMoe afipecHOE IMPOCTPAHCTBO: aipec 00palleHus B
MaMsATh — a/IPeC JIOKAIBHOH MaMATH

Bb. OO6uiee aapecHoe MPOCTPAHCTBO, HO OOpaleHHE K TTaMSTH ABYX
THITOB: HAIPSMYIO K CBOEH JIOKAJIbHOM MaMSTH U K Iy>KOU MaMsTH
4yepe3 CUCTEMY CBSI3H

B. OO6uiee aagpecHoe MPOCTPAHCTBO: MPOrpaMma, Uayas Ha JIroooM
MIPOLIECCOPE CUCTEMBI, MOXKET 00PaTHTBCS K JIF00O0# sTUeiiKe maMsTH
(0011Iero aIpecHOro MpPOCTPAHCTRA)

Beibepute Bce BapraHThl, COOTBETCTBYIOLINE OMMCAHUIO HHTEp(eiica
OpenMP (Open Multi-Processing) st mapasienbHbIX
BBIYUCIIMTEIBHBIX CHCTEM C OOILEeH MaMsAThIO:
A. TIporpammasrit uarepdeiic (API) niast o6mMeHa cooOmeHnIMI
b. Ilo3Bossier moTOKaM OOMEHUBATHCS JaHHBIMHU Yepe3 OOy 0
namsTh
B. IlpumeHsieTcss MHOTOSACPHBIX H MHOTOIPOLIECCOPHBIX CUCTEM
I'. Tlpumensiercs s si3bika nporpammupoBanus Python
J1. PaspabatbiBaercst B pamkax OpenMP ARB (Architecture Review
Boards)

IMapamerp reduction NPUMEHUTENLHO K IEPEMEHHBIM B CTaHJApTe
OpenMP 1151 mapaienbHBIX BBIYUCIUTEIBHBIX CHCTEM C 00IIei
MaMATBIO OnpeessieT (BbIOeprUTe OIUH MPABUIBHBINA OTBET):

A. YMeHbIIeHHE IepPeMEeHHO

b. Omnepammro penykimu

B. HckioueHue nepeMeHHON

B cranpapre OpenMP 1151 napasienbHbIX BEIYUCIUTEIBHBIX CHCTEM C
00111eil MaMAThIO MOTOKU CO3/1aI0TCsl (BBIOEPHUTE OIMH MPABHIbHBIN
OTBET):

A. cpasy npu crapTe mporpamMmmsl

B. BbI30BOM crienuanbHO# QYHKIMH CO3AaHHsI HOTOKOB

B. mepex BXOZOM B IapajulelibHYI0 00J1aCcTh

I'. B 3aBHCUMOCTH OT HArpy3KH

11.

Kaxasi nupekTiBa 1o3BOJISeT 3a1aTh KPUTHUECKYIO CEKIMIO [UIS y4acTKa
koza B ctanaapre OpenMP 1151 mapajuienbHbIX BBIYACIUTEIBHBIX
CHCTEM C 00IIIeH MaMsThIO OnpeaessieT (BbIOeprTe ONH MPABHIbHBIN
OTBET):

. master

critical

atomic

barrier

single

parallel

mEOwT >

VKaxuTe NpaBHIbHYIO OCIEI0BATEIbHOCTh IPHOPUTETOB (CHAYAMa —
0oJiee MPUOPHUTETHBIE, TOTOM MEHEe) CIIOCOObI ONpeAeeH s (3a1aHusl)
KOJINYECTBA IIOTOKOB B IapauleIbHON o6nactu B cranaapte OpenMP
JUTSI TTAPaJUICITBbHBIX BBIYMCIHTENBHBIX CHCTEM C OOIICH MaMsAThIO:

12.

BriGepure npaBuibHOE OnucaHue paboThl HEONOKUPYIOIEeH GyHKIUN
OTIIPaBKU COOOIICHHUAMH B IApaJUICIbHBIX CHCTEMaX ¢ OOMEHOM
COOOIIEHUSIMM:
A. Pabora ornpasurens Oyner 3a0J0KHMpPOBaHa 10 TeX 10p, MoKa
HOJTy4JaTesIb He IOTyYUT JaHHbIE
Bb. Pabota otnipaBuTtess OyaeT 3a0J0KHpOBaHa JI0 TeX 0P, MOKa
JaHHbIe U3 Oydepa He OyayT CUUTAHBI CPENOI BHIIOIHECHHUS




B. OrnpaButenb CMOXET MPOJODKUTE paboTy cpasy Mocie BbI30Ba
byHKUUH

YKakuTe NpaBUIbHYIO ITOCIIEI0BATEIBHOCTD ONEPaLMil ITPU OepaLuy
YAAIEHHOTO AOCTYIIA K MAMATH Ha 3aIiCh B TapaUICIIbHBIX CHCTEMAX C
0OMEHOM COOOILIEHUSIMH:

A. OOMeH TaHHBIMH

b. Omnepauus oTnpaBKu JaHHBIX

B. Urenune naHHBIX U3 JIOKAJBHOMN IMaMATH

I'. 3anuch maHHBIX B JIOKAJIBHYIO NaMATh

. Omnepauus npuema JaHHbBIX

13.

ATOMapHBIN yAaJeHHBIH JOCTYI K ITAMSTH B MapaJUIEIbHBIX CHCTEMAX C
00MEHOM COOOLICHUSIMHU 3TO (BBIOEPHUTE OIUH MPABHIbHBINA OTBET):
YUreHne AaHHBIX U3 YIAICHHON NaMsITH

OOparieHue K OAHOMY 3HAYCHUIO YAAICHHON MaMsATH

UreHne U3 yIajaeHHOHN aMATH WM 3aIlUCh B YIAJICHHYIO aMsTh
YreHne U3 yIaJeHHOM naMaTH + U3MEHEHHe + 3aIlich B
YJAJICHHYIO TIaMSTh

14.

oms e

BriGepuTe Bce BapHaHThI, COOTBETCTBYIOIINE OMMCAHUIO HHTepdeiica
obmena coobuenusasmu MPI u1s napasiebHbIX BEIYUCIUTEIbHBIX
CHCTEM ¢ OOMEHOM COOOIIECHUIMHU:
A. TIporpammusiii uarepdeiic (API) m1s o6MeHa coobmeHnIMH
b. Ilo3BonsieT moTOKaM 0OMEHHMBAThLCS JaHHBIMU Yepe3 OOILy 0
15. amMsITh
IIpuMeHsieTcs TONBKO B CIIELUMAIN3UPOBAHHBIX CUCTEMAX
Cranpaprusupyercs B pamkax opranuzauuu MPI Forum
ConepxuT onrcanue UHTepEcoB, KOTOPHIC TOHKHBI
HO/IEPKUBATBCS KAK BHIUMCIUTENIBLHON M1aTHOPMOH, Tak U
I10J1b30BaTENILCKUMH IIPOrpaMMaMH

EHOw

IlepedeHp TeM KOHTPOJBHBIX PadOT MO AMCLMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHus, Ipe/ICTaBIeHb! B Tabuume 19.

Tabnuua 19 — [lepeueHb KOHTPOIBHBIX PA0OT

Ne o/ IlepeueHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Metonnueckue  Marepuajbl,  ONpPEACTSAIOIIME  HPOLUEAYpbl  OLEHHBAHUS
WH/INKaTOpPOB, XapakKTEPHU3YIONIUX JTambl (OPMUPOBAHHMS KOMIICTEHIMH, CoJIepkarcsi B
JIOKAJIbHBIX HOPMAaTHBHBIX akTax [ YAII, permaMeHTHPYIONIMX TOPSIOK H MPOLEeIypy
MPOBEJICHUSI TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00Y4YaroInXCs
I'YAIL

11. Meroauueckue YyKaszaHus AJist o6yqa}omnxc;{ 110 OCBOCHHUIO JUCLUITIIMHBI

11.1. Meroauueckue yka3zaHusi sl OOy4arOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE Ha3HAYCHHE JICKI[MOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIO0KEeHHe yueOHoro marepuana. HazHaueHue COBPEMEHHOH JEKIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI ITOJYYHUTh BCIO MH(OpMALUIO IO TEME, & B OCBOCHUHU
(byHIaMEHTANBHBIX OpPOOJEeM AWCLMIUIMHBI, METOAOB HAy4YHOTrO IIO3HAHUS, HOBEHIINX
JOCTWKEHHH Hay4HOW MbICIU. B yueOHOM mpolecce JIEKIHs BBITOIHIET METOJ0JIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMaUMOHHYIO QyHKIMH. JIeKIHs packpblBaeT MOHSITUIHBINA armmapaT

KOHKPETHOI 00JacTu 3HaHus, e€ MPOOJIEMBI, aeT LENbHOE IMPEICTaBICHHE O JWUCLHILIUHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTHMH JHCHUIUIHHAMH.

[lnaHupyeMble Pe3ysbTaThl IPH OCBOCHUH 00YYAIOIMMHKCS JIEKIIMOHHOTO MaTepHaa;

— T[OJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHH, YPOBEHb
KOTOPBIX OIPEIeIIsIeTCs LeJIeBON YCTAHOBKOM K Ka)K10M KOHKPETHOI TeMe;

—  IOJy4YeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEIIOAaBATEIIEM;

— pasBuTHe NPOGECCHOHATBHO-ACIOBBIX  KAuecTB, JIOOBH K  [pEAMETY U
CaMOCTOSTEILHOTO TBOPUYECKOTO MBILIICHHSI.

—  HOSBJICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTr0 VIS CAMOCTOSTEIILHOM paboThl;

— TOJy4eHHEe 3HAHHH O COBPEMEHHOM YpPOBHE pa3BHTHsI HAyKH W TEXHUKH U O
MPOTHO3€ WX Pa3BUTHS Ha OJrdKaiIINe Tobl;

— HAYYUThCS METOJUYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOKCHHS, MNPHUXOANUTH K KOHKPCTHBIM BBIBOAAaM, IIOBTOPATH KX B  PaslIHYHBIX
(opmynupoBkax);

—  MOJIyYCHHE TOYHOTO IIOHMMAHMSI BCEX HEOOXOIUMBIX TSPMHUHOB U HOHATHH.

JIekMOHHBI  MaTepual MOXET CONPOBOXKIATHCA JAEMOHCTpAlMel ciaiiioB U
WCIIONBb30BAaHMEM pa3JaTOYHOTO MaTepraiga INPH [POBEACHHH KOPOTKHX MAHCKYCCHU 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTACIBHBIX TEMATHK 10 TUCLHILINHE.

11.2. Meroauueckne ykasaHusl Uil OOyYarOIIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xoxe BbINONHEHMS 11a0OpaTOpHBIX pabOT oOydwaromuiics [ODKEH YIIyOuTh H
3aKpenuTh 3HAHMS, NMPAKTHYECKUE HAaBBIKM, OBIAJETh COBPEMEHHONH METOJUKOW M TEXHHKOU
JKCIIEPUMEHTa B COOTBETCTBUM C KBAJU(HUKAMOHHOW XapaKTEPUCTUKOH O0O0Y4YaroIerocs.
BeimosnHeHne 1adopaTopHbIX pabOT COCTOMT U3 IKCIEPHUMEHTAIBHO-IPAKTHYECKOM, pacueTHO-
AHAINTHYECKON YacTei U KOHTPOJIbHBIX MEPOIPUSATHIH.

BeinonHeHne 1a00paTOpHBIX PabOT 00y4aromMMCs SIBISIETCS HEOTHEMJIEMOHW YacThIO
W3Y4eHHS] JAWCLUIUIMHBI, ONpENeIseMOd y4eOHbIM IIJIAHOM, W OTHOCHTCS K CpEICTBaM,
00eCeunBAIOIINM PELICHHE CIISYIOIMX OCHOBHBIX 33124 00yYaloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMBbIX B paMKax JaHHOH JUCIUIUINHBI;

— 3aKpeIuICHHE, Pa3BUTHE M JCTAJIHM3aLMsl TCOPETUYECKUX 3HAHWMW, IMOJYYEHHBIX Ha
JIEKIUSAX;

— TOJIyYeHHE HOBOW MH(OPMALIMH 10 U3yYaeMOW IUCLHUILIHHE;

— [OpuOOpeTeHHe  HAaBBIKOB ~ CAaMOCTOSTENIBHOM ~ pabOThl ¢ J1a0OpaTOpHBIM
obopyznoBaHueM 1 npudopaMu.

3ananue u TpeOOBaHMUS K MIPOBEJICHUIO Ja00PAaTOPHBIX PaboT
Iporecchl: BHE 3aBUCHMMOCTH OT KOJMYECTBA MPOLECCOB B 3aJaHHMU MpOrpaMma I0JDKHA

paboTaTh KOpPpeKTHO Ha J000M uuciae mpoueccoB. Ilox TEPMHHOM — «KOPPEKTHO»
HOZIPa3yMeBaeTCs:

— BbliaBaTh 0JMHAKOBBINA Pe3yNbTaT B 33aa4ax, Ii€ OT YMCIIA IPOLECCOB HE 3aBUCHUT
MaTeMaTUYeCKUN pPe3yIbTaT BEIYMCICHU (TIepBasi, 4aCTh 3aJaHUI BTOPOH U TPEThS
nabopatopHsie paboThI).

— BbmaBath  pasnuuHble, HO NpaBWIBHBIE pe3yJbTaThl B 3ajadax, IJe
MaTeMaTUYECKUH pe3ysbTaT 3aBUCUT OT YMCIIA MPOLECCOB (HANpUMEp — YacTb
3a1a4 2 1abopaToOpHOI paboThI).

Bbluncnenusi: MCHONB30BAaHUE PACHPEEICHHBIX BBIYMCICHUH JOJDKHO pPAaCIpenelsTh
HArpy3Ky M COKpallaTb BpEMs BBIIIOJHEHMS 3a1aud, a HE YBEIWYUBATb BPEMS U KOJIMYECTBO
BBIYUCIIEHHI OTHOCUTENIBHO OJJHO331a4HOr0 BhINoaHeHus. Hanpumep:



— Ecnu BekTOp J0JDKEH OBITh TIEPEaH OT OJHOIO MpOoLEcca APYTrHM MPOLECccaM, TO
3TOT BEKTOP HYXKHO CO3/1aBaTh TOJBKO B TOM IIpoLiEcce, KOTOPBIi OyneT pacchuiath
JIaHHBIE, a HE BO BCEX.

KoMMyHHKAIMK: TaK KaK BBIYUCIHUTENU (MPOLECCHI, MPOLECCOPhl MM BBIYHUCIUTEIbHbIC
MAalIMHbI, KOTOpbIE pEaJM3yIOT BBIYMCICHHS) 3aBEOMO OBbICTpee, 4YeM KOMMYHHUKAIHH,
CIIEIOBATENIBHO, TIepeiaya JAHHBIX MEXKAy MPOLECCOPAMU JO/DKHA ObITh MHHHMAIIBHO
HeoOxoanmoin. Hampumep:

— Ecnu npu copTHpoBKE MAaTpHIbl OTACNIBHBIE IPOIECCHl JOJDKHBI COPTHPOBATH
OT/IeJIbHBIC CTOJIONBI (CTPOKH), TO HE CIEAyeT MepelaBaTh MpOIeccaM BCIO
Mmarpuny. IlepemaBaTh ClieAyeT HENOCPEACTBEHHO CTPOKH, KOTOpbIE OyayT
OTCOPTHUPOBAHBI.

— Ocobenno He crouT ucnonb3oBaTb Meton AllToAll mns TpancmoHupoBaHUs
MaTpHil.

3ananus s 1a00paTOPHBIX padoT
JlaGopaTophast pabota Nel. PacipenieneHHbIe BEIYMCICHNS HaJl CTPYKTYpPHBIMU JJAHHBIMH.
3anmanue: Ilepecnate BekTop, pasmepHocTH M, N mporeccaM, WCHONB3YS pa3IHIHBIC
BUJIbI CBSI3H MEXJ1y NPOLECCaMU. DJIEMEHTBI BEKTOPA 3aJ1al0TCs IPOU3BOJIBHO. DIIEMEHTbI
BEKTOpa IIE€PEChUIAEMOT0 M IPHHATOTO BEKTOpA, a TAKXKE BPEMs BBIIOJHEHUS JOJKHBI
OBbITh BBIBEJICHBI Ha IKPaH.
JlabopatopHast pabora Ne2. ®ynkumum MPI s 00paOOTKM NEpECHUIKM JaHHBIX MEXIY
pacrpe/eneHHbIMU TPOLECCAMH.
3ananue: CreHepupoBaTh B KaxaoM u3 N MporeccoB BeKTop uucen. Pa3mepHOCTH
BekTopa — M. IlpousBecTH NO3/1€MEHTHYI0 00pabOTKY BCEX BEKTOPOB M IIOMECTHTh
PE3yIBTHPYIOIINIA BEKTOp B KaKOM-IMOO mporecce. B pabore uCmons30BaTh CpeacTBa
MPI 15t opraHu3anuy pacrpeieeHHbIX BEIUUCICHUH.
JlabopatopHast paGora Ne3. [lapamnensHas ~ COPTHPOBKAa JAHHBIX B  PacHpe/eNeHHBIX
KOMILIEKCaXx.
3ananue: [IpousBecTH COPTUPOBKY 3JEMEHTOB B CTOJNOLAX (WM CTPOKAX) MaTPHIBI
pasmepHoctt  N*M, ¢ HCHONB30BAaHHEM PACIPEICICHHUS BBIYMCICHHHA  MEXIy
nporeccamu cpenctsamu MPIL.
3ameuanne: [Iporpamma nomkHa padoTaTh KOPPEKTHO HA JIIOOOM KOJIMYECTBE
MpolLeccoB. MarTpuiia npu TOM He JOJDKHA MEHSTh CBOH Pa3Mephl.
JlaboparopHast paGota Ned4. IlapamienbHble HTEPALMOHHBIE BBIYMCICHUS B HapajuleNbHBIX
cucremax ¢ obmel namarTsio. PacrapaennBanne oneparuii 00pabOTKH BEKTOPOB BEKTOPAMH.
PeanuzoBate u pacmapauienute ¢ nomomiblo TexHoiorun OpenMP  pasnuunbie
olepaluu HaJl BEKTOpaMH pa3mMepHocTH N.
Jlabopatopuast pabora Ne5. PacmapanienuBaHue BBIYMCICHHI B MapajyieIbHBIX CHCTEMaxX C
0o01Iei MaMsThIO.
Pearm3oBate m pacmapamienuts ¢ nomompbo OpenMP anropuTMbl THHOBBIX 3amad
00pabotku nHbOpMaIHH (3313491 ONPEACIISIOTCS BAPHAHTOM 3aaHusl).

Bapuantel mHOMBHIyallbHBIX — 3ajaHuil Ha  jabopaTopHble  pabOThl  BBIAAET
NIPENo/aBaTeb.

CrpykTypa u ¢opMa oT4eTa 0 J1abopaTopHOit pabore
— 3amanHue.

— Texkct nporpaMmsl.

— PesynbraT paboThI MPOrpamMMmel.

— BriBOaBI

TpeGoBanus K 0(hOPMIIEHHIO OTYETA O J1abopaTopHOil pabore

Otuer o mabopaTtopHOil pabore oGOpPMISIETCS B COOTBETCTBUM C TPEOOBaHMAMHU
odopmiiernu otuetoB 0 HUP, KypcoBbIX U JUIIOMHBIX MTPOEKTOB ciieayeT nonb3oBarsest [OCT
7.32-2001 w3pnanus 2008 rona (http://guap.ru/guap/standart/obl _main.shtml )

Otyer 0hOpMIISETCSE B AISKTPOHHOM M OyMa)KHOM BHUJIE.

11.3. Meroanyeckue ykazaHHs Uil 00Y4arOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTsI

B Xxo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, 0OYUYArOLIUICS BBIIONHSIET PaboOTy MO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEHojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTHsL.

B mporecce BBINOIHCHHUS CaMOCTOSATENBHOIH paboThl, y obydaromerocst Gopmupyercs
Lesecoo0pasHoe IIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaEMBIX 3HAHHUM, 00ECIEYNBACT BBICOKHI
YPOBEHb YyCHEBAGMOCTH B MEpHOJ OOYYEHHUS, IOMOraeT MOJYYUTh HABBIKK IOBBIILICHUS
poeCCHOHANTBEHOTO YPOBHSI.

MeToanuecKuMH ~ MaTepuagaMy, — HalpaB/SIIOMMMH  CAMOCTOSTEIBHYIO — paboTy
00y4arOIMXCsI ABISIFOTCS Y4€OHO-METOANYECKUI MaTeprall Mo JUCIUILIHHE.

11.4. Meroguueckue ykazaHus JUIs OOY4YarOIIMXCS IO MPOXOXKICHUIO TEKYIEro
KOHTpOJIS yCIICBAEMOCTH.

Texymuii KOHTPOJNb YCHEBAEMOCTH IpPEeIyCMaTpUBaeT KOHTPOJIb KadyecTBa 3HAHHN
00y4aroIuXCsl, OCYIIECTBIISIEMOI0 B TEUEHHE CEMECTPA C LENbI0 OLIEHUBAHHS XO/a OCBOCHUS
JUCTIUTIINHBL.

11.5. Meroanyeckue ykaszaHus JUisi 00y4arolIMXCsl MO MPOXOKACHHIO MPOMEKYTOUHON
aTTeCTALN.

IIpomexyTouHas  aTrectanus  OOy4YalOIIUXCS  NPEAyCMaTPUBAET  OLICHHBAHHE
IIPOMEXKYTOUHBIX ¥ OKOHYATEIBbHBIX PE3yJbTaToB 00ydeHus rno aucuumummHe. OHa BKIIOYAET B
ceost:

— oKk3aMeH — (GopMa OLEHKH 3HAHMH, MOJNYYEHHBIX OOYyYaIOIIMMCS B IpoLecce
N3Y4eHHs] BCEH NMCLMIUIMHBI MJIM €€ YacTH, HABBIKOB CAMOCTOSITENILHOW paboThl, CHOCOOHOCTH
NIPUMEHATh WX JJIsl PEUICHUs IMPaKTHYECKUX 3amad. JK3aMEH, KaK IPaBWIO, IPOBOIUTCS B
MEPUOJ DK3aMECHAIIMOHHOW CECCHMH M 3aBEpIIAeTCs AaTTECTAllMOHHOW OIEHKOW «OTIHMIHO,
«XOPOILOY», KyJIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIEHO.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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ConepxaHre U3MEHCHUH U IOTIOTHEHU#T
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