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1.

Ilepeueny nnanupyemuix pe3yiomamos 00yuyeHus no OUCUUnIUHe,
COOMHECEHHBIX C NJIAHUPYEMBIMU PE3YIbMAMAMU 0C80CHUA 00PA3068aMENIbHOU

npozpammot

Jucuunnuaa b1.B.09 IlapamnensHble W pacnpencsieHHbIE BBIYUCICHUS

o0ecreyrnBaeT

CHOHAJIBHBIX KOMHCT@HHHﬁ*:

dbopMupoBaHre y O0OydYaromuxcs Cileayrmux oobmenpodec-

OTD/TD Kon HaumenoBanue Kon HaumenoB |O0Opa3zoBarebHbIN
U KoMIIeTe +x | HHAMKATOPA aHue pe3yabTart **
KOMIICTCHIIUHN
PEeKBU3H HIMH AOCTHKEHUsI |HHIAMKATOpa
1B IIC *x KOMIIETEHIM |IOCTHKEeHHUS
(npu 7 Gl KOMIIETEHI]
Hanuyuu) ** Wit
- T1IK-1 Criocoben T1K-1.1 PazpabatriBac  |3naet CoBpeMeHHBIC
MPOCKTUPOBATh u T  CIPYKTYpPY |CTPYKTYPHBIC SI3BIKU
pa3pabarbIBaTh IPOTPAMMHOTO | IPOTPAMMHUPOBAHHS.
nuzaiin IC B pamkax koga HC B |[¥meer KogupoBaTh Ha
BBIMOJIHEHHS padoT U pamKax SI3BIKAX
YIpaBICHUS BBITTOJTHEHHS NpOTPaMMHUPOBAHKS B
pabotamu 1o padot U |paMKax  BBITOJHCHHUSI
CO3JaHMIO yIpaBICHUS paboT U ymnpaBieHUs
(Moguduranmm) u paboramu 1O |paboTaMu MO CO3TAHUIO
compoBoxxaernto NUC CO3IaHHUIO (Momudukarmm) )54
(Momudukamu | compoBoxkaenuto MC
o) u
COIPOBOXKICHU
1o C

* Jucyunnuna mogicem opmupoeams KOMIEMeHYUuIo NOTHOCMbIO ULU YACTUYHO.
**Jlonocno coomgemcemeogamy Ipunoscenuio 1 k obpazosamenvrou npocpamme



2. Oobvem u mecmo OucuyunjiuHvl 6 CMPYKmype 00pa308ameabHOll
npozpammol

OO0mmii 00beM TUCIIUTIITUHBI:

4,00 3.e., 144 ax.yac

KonTakTHas pabora oOydaromuxcs ¢ MpernojaBaTesieM MO BHIAM y4eOHBIX
3aHATUN: 36 aK. 4ac Ha KOHTaKTHYIO paboTy ¢ mpemnojaBareieM, u3 Hux 18 ak. gac
Ha Jeknmuu W 18 ak. yac Ha mnpakThueckue 3aHATHA. 99 ak. yac Ha
CaMOCTOSITENIbHYIO pab0Ty 00yUJarOIXCA.

b1.B.09 IlapamiensHble U pacnpeleICHHbIC BBIYUCICHUS pean3yeTcs Ha 1-M
cemectpe 1-ro kypca



3. Codepircanue u cmpykmypa OucyuniIuHbl

3.1. CtpykTypa JUCHUILIMHBI

Ounas popma 06yuenust

Nen/m | Haumenona O0beM IMCHUILIINHBI, aK.49ac Dopma
HHE TeM U TEKYIIETO
(um) BCE KonrakrHas pa6ora 00y4amommxcs CamocrosiTennnas KOHTPOJIA
pasieioB ro ¢ mpenoaaBareJieM 10 BUIAM Y4eOHBIX 3aHATHH pabora YCIIEBAEMOC
Ilepuoa TeopeTnyeckoro o0y4eHust epuoa TH,
MPOMEKYTOUHOM POMEXKYTO
aTTecTanuu YHOH
(ceccus) aTTecTanuu
3ansaTus 3anaua UK [KCP KD |Karr [Kourp|CPxp [CP3x |CP
JIEKIIMOHHO CEMHHAPCKOT K 0J1b
ro THIA 0 THNA
JI BJI JIP 3
PA3JIEJI 1. TexnoJiorus napa/iejibHoro nporpamvmuposanus OpenMP
Tema 1 |[Tapamiensnoe | 30 4 0 0 4 0 0 0 0 0 0 0 22 |YcrHBIl  ompoc,
IPOTPaMMHUPOB KOHTPOJILHBIE
aHue. samannst, KTNel
Bgenenue B
OpenMP
Tema 2 |(OCHOBBI 30 4 0 0 4 0 0 0 0 0 0 0 22 |VYctHBIH  ompoc,
OpenMP KOHTPOJIbHBIE
samannst, KTNel
PA3EJI 2. OcHOBBI TEXHOJIOTHH MapajieIbHOro nporpammupoBanust MPI
Tema 3 |BBenenune B 17 2 0 0 2 0 0 0 0 0 0 0 13 | VYerubiii ompoc,
TEXHOJIOTHIO KOHTPOJILHOE
MPI samanue, KTNe2




Tema 4 (Oneparnuu 30 4 0 0 4 0 0 0 0 0 0 0 22 | YcTHBIH ompoc,
B3aUMOJICHCTBU KOHTPOJIbHBIE
s IPOLIECCOB saganusa, KTNe2
Tema 5 |Ilokazarenn 28 4 0 0 4 0 0 0 0 0 0 0 20 | YcrHbIil ompoc,
b dexTuBHOCT KOHTPOJIbHOE
it zamanue, KTNe2
rapasiebHON
POTPaMMBI
HpOMe)KyTO‘{Ha}I 9 0 0 0 0 0 0 0 9 0 0 0 0 3auer ¢ OLEHKOI
aTrTecranus
Hroro 144 18 0 0 18 0 0 0 9 0 0 0 99

Hcnonv3yemvie cokpawjenus:

JI — nexumu - 3aHATHSA, TpelyCMaTpPHUBAIOIIUE IPEUMYIIECTBEHHYIO Nepenady yueOHOH MH(OpMaluu 00ydYaromuMcsl NeJarorndeCKuMu pabOTHUKaMU OpraHu3aluu U (Win)
JIMaMu, IPUBJICKAEMbIMU opraHmauHeﬁ K p€ajin3aiuu O6pa3OBaTeJ'H)HI)IX IIporpaMM Ha MHBIX yCHOBI/IHX,).

BJI — Buneo nexkuuu.

JIP — naboparopHbie paboTHI.

13 — npakTHYECKUE 3aHATHS (32 HCKIFOUECHHEM JIAOOPATOPHBIX paboT).

UK — vHAnBUYyaNbHBIE KOHCYIbTAIIHH.

KCP — KOHTPOIIb CAMOCTOATENBHOM paOOTHI

KD — xoHCyIBTaINN TIepe]] 9K3aMEHOM

KarTIk — KOHTaKTHas paboTa Ha aTTECTALMIO B MIEPHOJ PK3aMEHAIIMOHHBIX CECCHI

KoHTpomb - KOHTaKTHas pa0doTa Ha aTTECTAIHIO B IIEPHOJ YK3aMEHAIIMOHHBIX CECCHH IS 3209HOH (hOpMBI 00yUCHHUS

CPxp — camocTosiTenpHas paboTa Ha MOATOTOBKY KypCOBO# paboThl/ KypcOBOTO MPOEKTA.

CPak — camocTosiTenbHas paboTa Ha TIOJTOTOBKY K 9K3aMEHY.

CP — camocTosTensHast paboTa B ceMecTpe Ha TIOATOTOBKY K yUEOHBIM 3aHATHSIM.



3.2. ConepxaHue TUCIUTITAHBI

PA3JIEJI 1. TEXHOJIOI'UA TAPAJUJIEJIBHOI'O
IHPOI'PAMMMUPOBAHUA OPENMP

Tema 1. Ilapasnensnoe nporpammupoBanne. Beegenne B OpenMP. I1K-1.1

CyTp mnapamiensHOro MporpaMMmupoBanus. llapamienbHble apXUTEKTYPHI.
Oransl pa3paboTKH MapaieIbHBIX IPOTPAMM.

MeTtos pacmapaieTHBaHsI (IeKOMTTO3HUIINH ) Iporpamm.
PacnapannenuBanne 1nukioB. [IpeoOpasoBanme THe3n THMKIOB. [IpoGieMsr
pa3paboTKu napauiebHBIX mporpamm. ['oHkH naHHBIX. biiokupoBKa.

Mopgens  mapamiensHOM  mporpammbel  OpenMP.  Mogens  mamsTy,
ucrnoiabzyemas B OpenMP. TlapaiensHbie peruoHBl.

Peanuzanus texnonorun OpenMP. JlupexktuBbsl koMmuisiTopa. bubnmoreka
¢ynkuuii. [Tepemennsie okpyskenus. Hactpoiika Visual Studio Code mist paboTsl ¢
OpenMP na C/C++. Hactpoiika mepeMeHHO# cpelibl. Y CTaHOBKA PaCIIUPEHUH.

Tema 2. OcnoBbl OpenMP. I1K-1.1

JIMpEeKTUBBI yNpPaBICHHUS PETMOHAMU W IOTOKaMHU: JHPEKTHBA CO3JaHUS
MapajyieIbHOTO PEruoHa; JUPEKTUBA, TPEOYIOIIas HCIOJHEHUS OJHUM IOTOKOM;
JTUPEKTUBA, TPEOYIOIIAasl UCIIOJHEHHSI ITIaBHBIM TOTOKOM MIPOTrpaMMBlI.

JIUpEKTUBBl  pacHpeNesicHus BBIYMCICHHUW: JUPEKTUBA PACHpPECICHUS
UTEPALMI LUKIA MEXIy IIOTOKaMH IapajuIeIbHOTO PETHOHA; JAUPEKTHBA JUIS
UCIIOJIHEHHsI Y4YacTKa KOJAA B TOM IIOpPSJKE, B KOTOPOM OH BBIIIOJHSETCS B
HOCJIEI0BAaTENbHON MpOrpaMMe; IUPEKTHBA 3aJaHusl 00JacTH HEUUKINYECKOTo
napasuieIu3Ma; JTUPEKTUBA OOBSBICHUS CIMCKA JIOKAJIbHBIX MEPEMEHHBIX MOTOKOB,
COXpaHSAEMbIX MEKIY ITapajuIeIbHBIMU PETUOHAMM.

JIMpEeKTUBBI CUHXPOHU3AIMU: TUPEKTUBA SBHOW OapbepHON CHHXPOHU3AIINH;
JTUPEKTUBA, OOBSBISAIONIAS KPUTUYECKYIO CEKIIUIO; AUPEKTUBA OJIOKUPOBKU JAOCTyNa
K 00I11eil MepeMeHHOI; AMPEKTUBA aKTyaIu3aluy 3HAYCHUI TePEMEHHBIX.

[lepemennbie okpyxenuss. CrocoObl 3amgaHus 3HadeHuid. Ha3nauenwue.
bubmuoteka ¢pynkunii OpenMP.

Otnagka OpenMP koma. Hactpoiika npousBoautenbHocTH OpenMP kona.
ABTOMatnyeckoe pacnapayenuBanue. IIpoduimupoBanue nporpammel. Mepapxus
NaMSTH.

PA3JIEJI 2. OCHOBBI TEXHOJIOI'MU TAPAJIJIEJIBHOT' O
IMPOI'PAMMMUPOBAHUA MPI

Tema 3. BeBegenue B texnosoruo MPI. ITK-1.1

Crnemndukanus texnonorun MPIl. OcHoBabie Bepcun crannapta. CocTaBHBIC
YacTH.

OcHoBHble mnoHaTus wuHTepdeiica MPIL. OcHoBHble rpynnbl  (QYyHKIHIA.
[Tonsitue koMmyHukaropa. Tumnsl ganasix MPI.

Hactpoiika MPI B VS Code Ha nokanbHOW MamuHe. YcraHoBka MS MPI.
Kondurypuposanue VS Code

Tema 4. Onepanun B3aumoaeiictus npoueccosn. INK-1.1



KoMMyHUKallMOHHBIE — Omepaluyd TNpueMa W [epeJayd  COOOIIEHUH.
PasznoBugHOCTH onepanuii nepegayu.

brokupyronme KOMMYHUKAlIMOHHBbIE —ornepauuu. CTaHIapTHBIM —pexum
BBITIOJTHEHUS onepanuu. Hebmokupyrolmue KOMMYyHUKAIMOHHBIE OTIEPAITIH .

[Mepecwinka coOOIIEHNH MEX Ty ABYMS mporieccamu (TIpumep).

Oco0EHHOCTH KOJUIEKTUBHBIX omnepanuii. OTinYre KOJJIEKTUBHBIX ONEPALHA
OT ONeparuil THIa «TOYKa-TOYKA.

Cunxponuzanusa nponeccoB. [lupokoBemarensHas nepenaya. DOyHKIHH
Scatter, Gather u Allgather.

Penyxuus. OOuue onepanuu peayKiu.

Tema 5. Iloka3zaTenu 3¢ dpeKTUBHOCTH NMapaieabHoii nporpammel. I1K-1.1

[TapannensHoe ycKOopeHHWE W mapajiesnbHas 3PEGEeKTUBHOCTh. Y CTaHOBKA
adbunnoctu. Meron Amunana. Meron ['yctaBcona-bapcuca.

WN3mepeHnne  BpeMEHHM  BBIIOJHEHUS  NApPAJUIEIABHBIX  IPOTPaMM.
NucTpyMeHTsI n3Mepenns BpeMeHu. [lorpemnocTs n3MepeHnsi BpEMEHH.

4. Tunw OUEHOUYHbIX Mamepuaios, nokKazamejiu U Kpumepuu
ouenuesanusn

4.1. Ouenounsie Matepuasbl 1o aucturummae b1.B.09 IlapamnensHbie u
pacupesiesieHHbIE BBIYMCIIEHHS BXOASAT B COCTaB OLIEHOYHBIX MAaTE€pUaJOB IIO
oOpa3zoBarenbHON nporpamme. COBOKYIHOCTh OLEHOYHBIX MaT€pUaloB IO BCEM
TUCHUIUIMHAM  (MOJYJisiIM) 00pa30BaTeNIbHOM MpOTrpaMMbl  COCTaBIsieT (HOH]T
onleHOYHbIX cpeAactB (manee — DOC). ®OC wucnonb3yercss NpU MPOBEIACHUU
TEKYLIEro KOHTPOJISI yCIEBAEMOCTH U NMPOMEXKYTOUHON aTTECTALMH O0yYarOIIUXCS
C LEJBhI0 OLIEHUBAHUS JOCTHXKEHHS OOYYAIOUIMMUCS IUIAHUPYEMBIX PE3YJIbTaTOB
o0yueHus.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOYHBIX 3aJlaHUN Pa3TUIHOTO
TUIIA U YPOBHSI CIIOKHOCTH, BKJIKOYAET KPUTEPUM M ILKAJIbl OLEHUBAHUSA, a TAKXKE
«xr0uny npaBuwibHbIX 0TBETOB. DOC popMupyeTcs Kak OTIEIbHBIN JOKYMEHT U
XPaHUTCSA B DJIEKTPOHHOM BHJe, nocTyn K POC mpenocTaBiieH OrpaHUYEHHOMY
KpYTY JIMII.

4.3. JIns camocrosiTebHOM pabOThl 00yYarolIUMXCsl MPU TOJITOTOBKE K
TEKyIIeMy KOHTPOJIIO YCIIEBAEMOCTH M NMPOMEXKYTOYHOW aTTeCTalMu B paboumx
rporpamMmax JIHCLUUILIMH Pa3MELIEHbl THUIIOBBIE MPOBEPOYHBIE 3aJaHUs, KOTOPHIE
MOXXHO YCJIOBHO pa3JeliuTh Ha 3aJaHUsl 3aKpbITOr0, KOMOMHMPOBAHHOIO H
OTKPBITOTO TUIIOB.

3amaHus 3aKpBITOrO THUIA — 3TO TECTOBBIE 3aJlaHUSA, B KOTOPBIX KaXKIIbIi
BOIIPOC ~ COMPOBOXKIAETCS TOTOBBIMHM BapWaHTaMH OTBETOB, W3 KOTOPBIX
HEO0OXO0IUMO BBIOPATH OAWH WJIA HECKOJBKO MPaBUIIbHBIX.

3amanusi KOMOMHUPOBAHHOTO THUIIA — ATO TECTOBBbIE 3aJlaHUS, B KOTOPBIX
KQKJIbIiI BOIPOC COMNPOBOXKAAETCS TOTOBBIMH BapHaHTaAMH OTBETOB, M3 KOTOPBIX



HEOOXOAUMO BbIOpAaTh OJMH WM HECKOJBKO IPABWIBHBIX U OOOCHOBAaTh CBOMU
BEIOOD.

3aiaHusl OTKPBITOrO THUIA — 3TO 3a/JaHMs], B KOTOPBIX Ha KaXKIbIM BOMPOC
JOJHKEH OBITh IPEIOAKEH pa3BepHYTHIE 000CHOBAHHBIN OTBET.

B 3aBucuMoOCTM OT THNA 3aJaHAsd PEKOMEHIOBAaHbl ONpEICICHHAsA
[IOCJIEIOBATEIBHOCTD BBIITOJIHEHUS M CUCTEMA OLICHUBAHUS BBIIIOJHEHUS 3a1aHHM.



4.4. Tuns SaﬂaHHﬁ, COCHAPHH BBIIIOJIHCHHUA, KPUTCPHUH OLICHUBAHUA

TUII 3AJAHNA NMHCTPYKIMA CIHEHAPHNU BBITITIOJIHEHM A KPUTEPNN OLIEHVMBAHIMS
3amanue 3akpeiToro | Ilpoumraiite Tekcr, | 1. BHuMarenbHO  IpPOYMTaTh  TEKCT OTtBer cuMTaercs BEPHBIM,
TMna ¢ BbIOOpOM | BeIOEpUTE 3a/1aHUsI U MOHATH, YTO B KAYECTBE OTBETA €CIIM  TNPAaBWIBHO  YKa3aHa
OJIHOTO IIPaBUJIBHOTO | INPAaBUJIBHBIN OTBET OKHJIaeTCs TOJIBKO OJIMH u3 nudpa uiau Oyksa
OTBETa u3 MPENIOKEHHBIX BAPUAHTOB.
HECKOJBKHX 2. BHumarenbHO IPOYUTATh
BApUAHTOB MPEJIOKEHHbIE BAPUAHT-ThI OTBETA.
[IPEIJI0KEHHBIX 3. BbIOparh 01MH BEpHBII OTBET.

4. 3anucaTh TOJBKO HOMEpP (WM OYKBY)

BBIOpAaHHOTO BapuaHTa OTBETa (Hampumep, 3

unu B).
3anaHue [Ipounraiite Tekcr | 1. BHuUMaTenbHO  HPOYUTATH  TEKCT OTtBer cuMTaercs BEPHBIM,
3aKpBITOTO THIIA HA " YCTAaHOBUTE | 3aJlaHUs U MOHSATH, YTO B KAYECTBE OTBETA €CIIM  NPaBUJIBHO  YKa3aHBbI
YCTaHOBJICHUE COOTBETCTBUE 0KHJIAt0TCSI ITaphl SJIEMEHTOB. UG pbl WK OYKBbBI
COOTBETCTBUS 2. BuumarenbHO mnpouuTaTh 00a CHHUCKA:

CIUCOK 1 — BOMPOCHI, YTBEPKIACHUS, (PaKThI,
MOHSATHUS U T.]I.;

CITUCOK 2 — YTBEP)KJICHHUsI, CBOMCTBA 0O BEKTOB
U T.JI.

3. ComoctaBuTh dJIEeMEHTHI crucka 1 ¢
AJIeMEHTaMHu CIucKa 2, cOpMHUpPOBATH MaApPHI
AJIEMEHTOB.

4. 3amucaTh TMOMApHO OYKBBI U

udpel (B 3aBUCUMOCTH OT 3aJIaHUSA)
BApUAHTOB oOTBeTa (Hampumep, Al

uiu b4).




3ajaHue 3aKpbITOTO
TAMMAa C  BBIOOPOM
HECKOJIbKIX
NPaBHJILHBIX OTBETOB
u3 HECKOJIBKHIX
BapUAHTOB
MIPEIII0KEHHBIX

[IpounTaiiTe TEKCT,
BBIOEpUTE
IpaBUJIbHbBIC
OTBETHI

1. BHuMaTenbHO NMPOYUTATh TEKCT 3aJaHUS
U HOHATbH, YTO B KaUECTBE OTBETA OXKHUAAETCS
HECKOJIBKO  TPaBWJIBHBIX  OTBETOB U3
IPEJIOKEHHBIX BAPUAHTOB.

2.  BuaumarensHO IPOYUTATh
MPEIJIOKEHHBIE BAPUAHT-ThI OTBETA.

3. BnIOpaTh HECKOJIBKO MPABUIIBHBIX OTBETOB.
4. 3anucaTh TOJIBKO HOMepa (MU OYKBBI)
BBIOpPaHHOTO BapuaHTa OoTBeTa (Hampumep, 1

dum AT).

OTBET cuuTaeTCs BEPHBIM,
€CJIM TMPaBWIHHO yCTaHOBJIEHBI
BCE COOTBETCTBUS (ITO3UITUHU U3
OJHOTO cToJIOIAa BEpPHO
COINOCTABJIEHBI C IO3HUIHUSIMU

JIPyroro)




3ananue [Ipountaiite TekcT W 1. BHUMarenbHO MNPOYUTATH  TEKCT OTBeT cuuTaercs BEpHbIM, €CIIU
3aKpBITOTO THUIIA HA YCTaHOBUTE 3alaHusl M TIOHSATh, YTO B KadyecTBE paBUILHO yKa3zaHa BCSA
YCTaHOBJICHUE MOCIIE0BATEIBHOCTh | OTBETA OXHUAACTCS IMOCIEI0BATEILHOCTD MOCJIEI0OBATEIBHOCTD LIUPP
MOCJIEI0BATEIBHOC 3JIEMEHTOB.
™ 2. BHumatenbHO IPOYHUTATH

MpeJIOKEHHBIC BAPHAHTHI OTBETA.

3. Iloctpouth BEPHYIO

MOCIIEZIOBATEIFHOCTh M3 MPEIJIOKEHHBIX

3JIEMEHTOB.

4. 3anucathb OYKBBI/IIUDPBI (B

3aBUCHUMOCTH OT 3aJlaHHs) BapUaHTOB

OTBETa B HY)KHOM IOCJIEIOBATEIBbHOCTU

(nanpumep, BBA nnn 135).
3ananue [IpounTaiite Texkct, | 1. BHHMMareapbHO  HpoOYMTAaTh  TEKCT OTBeT cunTaeTcs BEpHbIM, €CIIU
KOMOMHHPOBAHHOTO BEIOEpUTE 3aJlaHusl U TIOHSTh, YTO B KaYECTBE OTBETA MPaBUJILHO yKa3zaHa nudpa umm
TUNIAa C  BHIOOPOM | MPABHIIBHBIM OTBET | OXKHAACTCS TOJIBKO OJIMH u3 OykBa u MIPUBEICHBI
OJTHOTO TPABUIBHOTO | H 3aMUIIATE | IPEIIOKEHHBIX BAPUAHTOB. KOPPEKTHBIE apTyMEHTHI,
OTBETa U3 | apTyMEHTHI, 2. BuumatenbHO IPOYHUTATH UCTIONb3yEMbIE TIPH  BBIOOpE
MPETI0KEHHBIX U | 000CHOBBIBAIOIIINE NpeJI0KEHHbIE BAPHAHTHI OTBETA. OTBETa
000CHOBaHUEM BBIOOp OTBETA 3. Bb1Opath 0A1H BEpHBIN OTBET.
BbIOOpA 4. 3amucaTh TOJBKO HOMep (WM

OykBy)  BBIOpaHHOTO  BapHaHTa

OTBeTA.

5. 3ammcaTh apryMEHTbHI, 00OCHOBBIBAIOIIIHE
BbIOOp  oTBera  (Hampumep, 4  TEKCT
000CHOBaHUS).




3amanue
OTKPBITOTO THIIA C
Pa3BEpHYTHIM
OTBETOM

IIpounTaiite TEKCT
" 3aMMILINATE
pPa3BEpPHYTHIN
000CHOBaHHBIM
OTBET

1. BHuMarenbHO NPOYUTATH  TEKCT

3a/IaHUsl ¥ IOHATH CYTh BOIIpOCA.
2. IIpogymats JIOTUKY U IOJIHOTY OTBETA.

3. 3ammcarb OTBET, MWCHOJB3YsSd YETKHE
KOMITAKTHBIE (POPMYIIMPOBKH.

4. B cnydae pacdyeTHOM 3aJayu, 3amucaTh
pEelIeHUE U OTBET

OTBeT cuuTaCTCS BEPHBIM:
1.  OrcytcTBHE
(haKTHIEeCKUX OITHOOK.

2. PackpoiTie o0Bbema
HCTIOJIb3yEMBIX MTOHSTUI
(moJIHOTa OTBETA).

3. OOOCHOBaHHOCTb
OTBETa (Hanuuue
apryMEHTOB).

4. Jlormueckas
MOCJIEA0BATENBHOCTh

H3J1araCMoro Marcpualia.




4.5,

06111351 IIKaJla OOCHHUBAHUA PE3YJIbTATOB TCKYHICTO KOHTPOJIA

yCIEBAEMOCTH U TPOMEKYTOUHOM aTrTecTanuu o0ydaromumxcs ¢ npumenenueM bPC

Ounenka no
mxkaje ECTS | Cymma 6an10B 3a OueHka no
BCe BU/IbI y4eOHOH rocyaapcTBeHHOM Onpenestenne
JEeATEeILHOCTH mKaje
OTJIMYHOE BEITIOJTHEHHE c
A 90 - 100 «OTINIHO» HE3HAYNTEIHHBIM KOJIMYECTBOM
HETOYHOCTEH
B LEJIOM IIPAaBUJILHO BBINIOJHEHHAS
B 80_ 89 pabota c HE3HAYNTEITHHBIM
KOJIMYECTBOM OIIIMOOK
«Xopo1oy (20 10%)
B LIEJIOM IIPAaBUJILHO BBIOJHECHHAS
C 75_79 pabota c HE3HAYHUTETHHBIM
KOJIMYECTBOM OIIIMOOK
(mo 15%)
D 70_74 HEIUIOXO0, HO CO  3HAYNATEILHBIM
KOJIMYECTBOM HEIOCTATKOB
«Y IOBJIETBOPUTEIBHO
E 60 — 69 BEITIOJTHEHHE YIIOBJICTBOPSICT
MHUHUMAJIbHBIC KPUTCPUU
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH CIauH
«He c 00s3aTeTbHBIM TIOBTOPHBIM
F 0-34 YAOBJICTBOPUTCIILHO» W3yYCHUEM JHACHHATUIAHEL
(BBICTABJISIETCS] KOMUCCHCHT)

CooTHolieHne Oa/ioB 3a TEKYIIUA KOHTPOJIb YCIIEBAEMOCTU U

IPOMEKYTOUHYKO  aTTECTALUIO,

a TakKe TMOBTOPHYIO MPOMEKYTOYHYIO

aTTeCTaIUIO:
MakcumanbHas MaxkcumanbHas MakcumaibHas MakcumaibHas
cymMMa 0asuioB 3a cyMMa 0asjioB UTOTOBast cyMMa 0asuioB
TEeKy I OaJTbHas OICHKA 3a MOBTOPHYIO
KOHTPOJIb IPOMEKYTOUHY MIPOMEXKYTOUHY
yCIIEeBaEMOCTH 10 aTTSCTAIUIO 10 aTTECTAIIUIO

100 O6asmtoB

100 GasutoB

100 oOamtoB

100 oOamoB




5. (DOprl ammecmayuu, munoesvleé OUECHOUHbIE mamepuaiibl o1
meKyuieco KomnmpoJia ycneeaemocmu oéyttatouwxc;l, Kpumepuu u uKaibl
OUEHUBAHUA NO KOHMPOJIbHbBIM MOUYKAM

5.1. B xonme peanmmzanuu aucuumiavasl b1.B.09 IlapamienbHbie u
pacripeieJieHHbIe BBIYUCICHUS HCIONB3YIOTCS Cleayromuye (GopMbl TEKYyIIeTro
KOHTPOJISI YCIIEBAEMOCTH O0ydJaronuxcs (B TOM YHCIIe, 3aaHUsI K KOHTPOJIbHBIM
TOYKaM): JIOKJIaJl, yCTHBIN OMpOC, TECTUPOBAHKUE, KOHTPOJIbHBIC 3a1aHUS.

Ta0Omuma 5.1.
Pacripenenenue 0awioB o BuaaM y4ueoHoii aesitenpHoctr (BPC)
Paznen/Temsr DopMBbI TEKYIIETO KOHTPOJIA KT
YO K3

P-1./T-1 6 6

P-1./T-2 6 6 20

P-2./T-3 6 6

P-2./T-4 6 6 20

P-2./T-5 6 6
Hroro: 100 6 30 30 40

YO — ycTHBIi onpoc;

T3 — TecToBOC 3aMaHME;

K3 — xoHTpONbHBIE 3a7aHUS;

KT — xoHTpoOnbHAsA TOUKA;

[13 — mpakTUyeckoe 3aHATHUE;

J — noknan;

K3P — koHTposbHBIE pabOTHI IO pa3aeiy.

Kputepuu onienuBanus onpoca:

Banel Onucanue KpuTepust

OOyuaromumiicst OJHO U3JIaraeT MaTtepuai (0TBeYaeT Ha BOIIPOC), 1AeT
MpaBUIIBHOE OTIPE/eNICHHE OCHOBHBIX MOHATHI; 0OHApY>KUBAeT HOHUMAaHHUE
5.6 MaTepHaia, MOXKeT 000OCHOBATh CBOU CY)KJICHHS, TPUMEHUTH 3HAHUS HA

) MpPaKTUKE, IPUBECTH HEOOXOJUMBbIE IPUMEPHI HE TOJIBKO U3 YdeOHHKa, HO U
CaMOCTOSITETIbHO COCTABJIEHHBIE; M3JIaraeT MaTepHall MociIeJ0BaTebHO 1
MPAaBHJIBHO C TOYKHU 3PEHHUSI HOPM JIUTEPATYPHOTO SI3bIKA.

O0yuJaroIIMiics AaeT OTBET, YAOBICTBOPSIOIIMN TEM Ke TPEOOBAHUSAM, YTO U
3.4 TS OLICHKU «OTJIMYHOY, HO JIOMYyCKaeT 12 OIMOKH, KOTOPBIE CaM Ke
McIpaBiseT, U 1-2 HepodeTa B MOCIICIOBATEILHOCTH U S36IKOBOM

0 OpMIICHUH M3JIaraeMoro.

OOyuarommiicsi oOHapy>KUBaeT 3HAaHUE U IOHUMAaHHE OCHOBHBIX MOJIOKEHUI
ITaHHOM TeMBbI, HO U3JIaraeT MaTeprall HEMOJIHO U JJOMYCKaeT HETOYHOCTH B
1=2 oTIpe I IEHIH IOHSATHI T (POPMYITUPOBKE MTPABUIT, HE YMEET JIOCTATOYHO
TITyOOKO M TOKa3aTebHO 000CHOBATH CBOM CYKIACHHS U TIPUBECTH CBOU
MpUMEpBL; U3J1araeT MaTepuall HermocaeI0BaTeIbHO U IOMYCKAET OLIMOKH B
SI36IKOBOM O(hOPMIICHHH M371araeMoro.

O0yuaroruiicss 0OOHapy>KUBaeT HE3HAHKUE BOIPOCA, AOIYCKAET OLIHOKH B
0 (hOpMyIIMPOBKE OTPEACIICHHUIA 1 TIPABUII, UCKAXKAIOIINE UX CMBICI,
Oeciops1I0YHO ¥ HEYBEPSHHO M3JIaraeT MaTepyall.

0* - B s)KypHaJI aKaJIeMUYECKOM TPYIIIBI HE BHICTABIISCTCS




Kpurepuu orieHnBaHusl KOHTPOJIBHBIX 3aJJaHUMN:

Omnucanue KpuTepus
baibr puTep

5.6 Ceoimie 90% npaBUIIBHBIX OO0y4arommiicsi IeMOHCTPHUPYET ITyOoKoe
OTBETOB. MO3HAHNE B OCBOGHHOM MaTepHale.

3.4 Caoimie 70% npaBUIIBHBIX OO0y4arommMcs: MaTepuall OCBOEH IOJHOCTBIO,
OTBETOB. 0€3 CyIIeCTBEHHBIX OIIHOOK.
PeannzoBano 6onee 50% OO0y4arommMcst MaTeprall OCBOEH He

1-2 MOCTABJICHHBIX 3a7a4 MOJTHOCTBIO, IMEIOTCS 3HAUNTEIbHBIE TIPOOEITHI B

SHAHUSIX.
0 PeanuzoBano menee 30% OOyuarommMcs MaTepual He OCBOCH, 3HAHUS

MOCTaBJICHHBIX 3a/1a4. 00y4aroIerocst Huxe 0a30BOro ypoBHs.

0* - B )KypHaJI akaJIeMU4YeCKOM IPyIIIbl HE BHICTABISETCS

Kputepuu olieHUBaHMUs KOHTPOJIBHBIX TOUEK:

bassl Onucanue KpuTepust

18-20 OO0yyarommMcs 3aJjaHne BHIITOJHEHO 03 OMMOO0K U B IMIOJTHOM 00beMe.

12-17 O6y‘IaIOH_II/IMC5I B IICJIOM 3aJaHUC BBIIIOJIHCHO, HMCIOTCA OTACIbHBIC HCTOYHOCTHU
HJIM HEJOCTATOYHO ITOJIHBIC OTBCTEI, HC COACPKAIINC OIITHOOK.

6-11 OO0yyaromuMcs JONYIICHBI OTACIBbHBIC ONTUOKY MU BBITIOJHESHUM 33 JITaHUS

0-5 VY o0yuaromierocsi OTCYyTCTBYIOT OTBETHI Ha OOJIBIIMHCTBO BOIPOCOB 3a/1a4H,
3aJaHKE HE BHIIIOJHEHO MJIM BBIIIOJHEHO HE BEPHO.

0* - B )KypHaJI aKaJIEeMUYECKOM TPYIIIBI HE BHICTABIISCTCS

5.2. TunoBele OLEHOYHBIE MaTEpHANIbBl JJIs TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH 00yYaroImuUXCsi (BHE KOHTPOJIBHBIX paOOThI):

PA3JIEJI 1. TEXHOJIOI'YS TAPAJJIEJIBHOT'O
IHPOI'PAMMUPOBAHUA OPENMP

Tema 1. IlapanienbHoe nporpamMmmupoBanue. Beenenune B OpenMP

KOHTpoJIbHBIE BONPOCHI /i1l TPOBEICHHSI OIIPOca:

[Tepeuncnure oCHOBHBIE 3Talbl Pa3pabOTKU MapaieAbHBIX POTPAMM.
[IepeuncirnTe OCHOBHBIE KJIACCHI ApXUTEKTYP MapauIeIbHBIX CUCTEM.

3. Uro o3HauaeT MH(OpPMALMOHHAS 3aBUCUMOCTb MEXAY HTEpalUsMU IHKIa
IPOTPAMMBI?

B uém 3akmtogaeTcs cMbIC IepecTaHOBKHU IIUKIIOB? [IpuBecTu npumep.
[Tosicaute Tepmun «I'oHKa maHHBIX». Kakue cymecTByrOT cmocoObl 00phObI
C 3TUM SIBJICHHEM?

6. Korga Bo3HuKaeT cutyanus, Ha3biBaeMasi akTUBHOM OJIOKUPOBKOM ?

B d4em 3akiroyaeTcssi CMBICH HMHKPEMEHTAJIbHOTO IMPOrpaMMHUPOBAHUS
OTHOCUTENBHO TexHosorun OpenMP?

8. Kakoi unciioBoit uAeHTUPHUKATOP COOTBETCTBYET IJTABHOMY MOTOKY ?
[MosicauTe cMmbica oneparwii Fork u Join.

N =

o s

~

©




10.Yro 3agaet nepemennas okpyxxeauss OMP NUM THREADS?
11.YTo oTHOCHUTCS K YyacTHOM (private) mamstu moroka?
12.Kakue KOMITOHEHTBHI BKJIIOYAET B ceOs Jr00as peanu3anusi TEXHOJIOTHH

OpenMP?

KoHTpoJabHBIE 3aJaHUS:
3aiaHus OTKPBITOT0 TUIIA ¢ PA3BEPHYTHIM OTBETOM.

1. Hanumwure nporpammy, B KOTOpo# cozfaercs k HuTeH, U Kaxaas HUTH

BBIBOJIUT HAa DKpPaH CBOM HOMEp W 00Iee KOJWYECTBO HHUTEW B MapaslieIbHON
obnactu B ¢opmare:

| am <momep muTu> thread from <kommuectBo HuTeir> threads!

Bxonnele maHHble: K — KOJIMYECTBO HUTEH B mapajlIeIbHOM OOJIACTH.
Breixogueie manubie: K ctpok Buma «l am <uomep umtu> thread from
<KOIMYEeCTBO HUTEH> threads!».

ITprMep BXOJIHBIX U BBIXOJHBIX JAHHBIX

Bxonunie maHuele Brixonabie naHHbIe

3 | am O thread from 3 threads!
| am 1 thread from 3 threads!
| am 2 thread from 3 threads!

2. Moaudunupyiite mnporpaMmy TakuM o0OpazoM, 4yToObl cTpoky [ am

<umomep uHutu> thread from <koymyectBo HuTei> threads! BEIBOIMIM TOJIBKO HUTH
C YETHBIM HOMEPOM.

e

HpI/IMCp BXOJAHBIX M BBIXOAHBIX JaHHBIX

Bxonaunie maHHbBIE Brixonnble naHHbIe

3 | am O thread from 3 threads!
| am 2 thread from 3 threads!

Tema 2. OcnoBbl OpenMP

KoHTpoabHBIC BOIIPOCHI JIJISI IIPOBEJICHMS OIIPOCa:

C moMoIIbI0 KaKo# JUPEKTUBBI MOYKHO yKa3aTh TPEOYEeMOE YHUCIIO TIOTOKOB?
Kakue onepanny MOKHO yKa3bIBaTh B KauecTBe oreparopa reduction?
[TosicHuTe nercTBrEe TUPEKTUBBI #pragma omp master.

Kakast tupekTrBa mo3BOJIIET MPEBPATUTH OOIIUE CTATUYECKUE NTEPEMEHHBIC
B YacTHBIC?

B kakux ciaydasx He0oOXOoJMMa CHHXPOHHU3AIMS JCUCTBUM IMOTOKOB?
KakuMu nupexkTuBaMu €€ MOKHO BBITTOJTHUTH?

Yro 3anaet nepemenHas okpyxxeuus OMP_THREAD_LIMIT?

MoXHO 1M yOpaBiSATh TEPEMEHHBIMU OKpyxkeHusi cpencrBamu OC?
[IpuBectu npumep.

KakuMm 3aronoBodHsM (paitiom moakirovaercst Onbiaroreka GyHKITN?

C momompio KakuxX (QYHKIUH OUOIMOTEKHM MOXKHO MPOU3BOJIUTH OIIEHKY
BpeMEHU?

10.Yto HY>KHO MPOBEPUTH €CIIM paclapaUieIMBaHUE TPOrpaMMbl HE JaJi0

0KHMJIA€MOT0 POCTA MPOU3BOAUTEIHLHOCTHU?




KoHTpoJbHBIE 3aJaHUS:
3aiaHue OTKPBITOr0 THIIA ¢ PA3BEPHYTHIM OTBETOM.

1. Uzyunte OpenMP-nupeKkTuBbI cO3aHus MapalIelIbHBIX CEKIUK Sections
u section.

2. Hanmmmrte mporpammy, cofepikaiiyio 3 mapajuielbHbIE CEKIIMH, BHYTPU
KQKJI0M M3 KOTOPBIX JOJKHO BBIBOJIUTHCS COOOIIEHUE:

[<Homep Hutu>]: came in section <Homep cekinmn>

Bue cexknuii BHYTpW mMapajuieibHOM OOJacTH JOHKHO  BBIBOJAUTHCS
cleyIolee CoOo0IIeHHeE:

[<Homep nutu>]: parallel region

3. 3amycTuTe nmpuiiokeHue Ha 2-X, 3-X, 4-x Hutax. [Ipocrnenute, Kak HUTH
pacnpenesnsoTcs Mo NapaieIbHbIM CEKIUSM.

Bxonnble nanHble: K — KOJIMUECTBO HUTEH B apasliesIbHOW 00J1acTH.

Beixoanele nmanubie: k-ctpok Buma «[<Homep wHuTi>]: came in section
<Howmep cexumm>y», k-ctpok Buna «[<Homep nuti>]: parallel regiony.

[Tpumep BXOIHBIX U BBIXOAHBIX JAHHBIX

Bxonunie manuwle BrixonHbie naHHbIe

3 [0]: came in section 1
[1]: came in section 2
[2]: came in section 3
[0]: parallel region
[1]: parallel region
[2]: parallel region

PA3JAEJI 2. OCHOBBI TEXHOJIOI'MM ITAPAJIVIEJIBHOI'O
HNPOI'PAMMMUPOBAHUA MPI

Tema 3. BeBegenue B Texnosioruo MPI

KoHTpoJIbHEIC BONPOCHI JIJIsi HPOBEACHUS OIpoca:

=

[lepeuncnure coctaBHbIe YacTH peanu3anuu narepdeiica MPICH?

2. UYro Ha3piBaeTCcs KOMMyHUKaTOpoM? C KaKMX CUMBOJIOB HAUMHAIOTCS UMEHA
BCTPOCHHBIX KOMMYHUKATOPOB?

Kakumu napamerpamu omnpezensercst Oydep naHHbIX?

4. TlepeuncnauTe HECKOJIBKO 0a30BbIX TUMOB NaHHbIX MPI.

w

KoHTpoabpHOE 3a/1aHUE:
3aaHue OTKPBITOr0 THIA ¢ PA3BEPHYTHIM OTBETOM.

Hanumure nporpamMmy, B KOTOPOW Ka)Ibld NPOLECC BBIBOAUT HA 3KPaH
CBOI HOMEp U 00ILIee KOJIMYECTBO MPOLIECCOB B MPUIIOKEHUU B (hopmarTe:
| am <Homep mpomecca> process from <KomawuecTBo mporeccos>



processes!
Bxonunle maHHEBIE: HET.
BoixonHble nanHbie: CTpokH B popmare «I am <Homep npouecca> process
from <KonmgecTBo miporieccoB> Processes! ».
[IpuMep BXOAHBIX U BBIXOAHBIX JAHHBIX

Bxonunie maHHbIe Brixonnbeie naHHbIC

3 | am O process from 3 processes!
| am 1 process from 3 processes!
| am 2 process from 3 processes!

Tema 4. Onepanun 06MeHa COOOIIEHUIMU

KoHTposbHbBIE BOPOCHI /ISl TPOBEACHHS OIpoca:

1. CKOJBKO TPOIECCOB yYaCTBYIOT B KOMMYHHMKAIIMOHHBIX OMEPALUAX THUIIA
«TOYKa-TOUYKa»?

2. YUeM CHHXpOHHas Tmepefada COOOLICHHH OTIWYAETCAd OT CTaHJAPTHOM
nepenadn’?

3. Kakas mnoreHnuaibHas OMNACHOCTh CYIIECTBYET MpPU HCIOJIb30BaHUU
OJIOKMPYIOIIETO peKuMa Mepeiadynd COOOIeHM?

4. Kaxoil cnenyanbHbli 0OBEKT HCIONB3YETCS IS CBA3M MEXIY (YHKIUSIMU
oOMeHa U (QYHKUMAMH OIpOoca MX 3aBepLICHUS B HEOJOKHPYIOIINX
oreparnusix?

5. B uyem 3akiioyaercs IUVIaBHOE OTJIMYME KOJJICKTUBHBIX OIEpaluil oT
OTIepaIyii TUTIA «TOYKA-TOUKa»?

6. KomnnekTuBHbBIE Onepamyy BCETAa BBIOIHAIOTCS B PEeXUME C OJTOKHPOBKOM
uu 6e3 OJIOKUPOBKU?

7. C mnomolplo Kakoil (YHKIMM YacTH NapajjiebHOTO KOJa MOYKHO
CHHXPOHU3HUPOBAThH 110 BPEMEHH ?

8. O6wbscaute pazmuuus mexay Gynkuusmu MPI_Bcast u MPI_Scatter.

KoHTpoabHBIE 3a1aHUS:
3ajjaHne OTKPBHITOIO THIIA C PA3BEPHYTHIM OTBETOM.

1. N3yuute ocHoBHbIe MPI-QyHKIIMN OIOKMPYIOMIEH Mepeaadn COOOIICHHIA
touka-Touka MPIl_Send u MPI_Recv. Hanummre MPI-nporpammy, B KOTOpOi#t ¢
MOMOIIIbIO JTaHHBIX (PyHKIMI mporecc ¢ HOMepoM ( OTHpaBiseT COOOIIECHUE
nporieccy ¢ Homepom 1. [Iporiecc 1 BEIBOAUT MOJIydeHHOE COOOIIEHUE Ha DKPaH.

BxojaHble 1aHHBIC: HET.

BrIxoHbIe TaHHBIC: «receive message '<cooOmeHue™>".

[Tpumep BXOIHBIX U BBIXOAHBIX JAHHBIX

BxonHbie naHHBIC BrixogHble maHHBIC

receive message '45'

2. Wsyuute ocHoBHble MPI-byHkuuu HeOGnIOKUpyIOmEH Tepeaadn
cooOmiennii Touka-trouka MPI_Isend, MPI_Irecv, MPI_Wait. Hanumure MPI-



nporpaMmy, B KOTOpPOMl C MOMOIIBIO JaHHBIX (GyHKUMNA mpouecc ¢ Homepom 0
OTIpaBisieT coobmeHue mpomeccy ¢ Homepom 1. [Iporecc 1 BRIBOAUT mOTydeHHOE
COOOIIIeHNE HA FKPaH.

3.

4.

BxonHble 1aHHBIC: HET.
BrIxoHbIC TaHHEBIC: «leceive message '<cooOieHue>'".
[TpriMep BXOJHBIX M BBIXOJHBIX JIAHHBIX

Bxonausle mananie BrixongHeie 1aHHbIE

receive message '45'

Tema 5. Iloka3zaTenu 3¢ deKTUBHOCTH NaPaLJIeTbHON MPOrpaMMbl
KOHTPOJIbHBIE BONIPOCHI JUJIsl MPOBEAEHHUS ONPOCa:

[lepeuncnure HegoCTaTKU MeTo1a ah(PUHHOCTH.

3anummre (Qopmyily, OTpaKarollyld MPUPOCT CKOPOCTH BBIMOIHEHUS
napajuielIbHOM MpOTrpaMMbl Ha 33/IaHHOM KOJIMYECTBE MPOLIECCOPOB TIO
CPABHEHUIO C OJTHOIIPOLIECCOPHON CHCTEMOM.

Kakas  ¢dopmyna  ucnonb3yercss  ains  OHeHKA  3(DPEeKTUBHOCTH
pacrnapaieIMBaHus C y4€TOM KOJIMYECTBA IIPOLIECCOPOB?

KakuMu MeTogaMu MOKHO U3MEPUTH CKOPOCTDH BBITTOJTHEHHSI IIPOTPAMMBI ?

KoHTpOgbHOE 3a1aHUE:!
3ajjaHne OTKPBHITOI0 THUIIA ¢ PA3BEPHYTHIM OTBETOM.

Hamummre OpenMP-miporpammy, KoTOpash BBIUMCISET YHUCIO T C

TOYHOCTBIO /10 N 3HAKOB IociIe 3amsaToi. Mcnonp3yiite cieaymomryo hbopMyy:

1 S—
by ke 1+x2, ) N %

Pacrnpenenure paboTy o HUTAM ¢ momoinbio OpenMP-aupexTussr for.
Onenute 3¢(HEeKTUBHOCTH pabOTHI APAILIEIHHOU MPOTPAMMBI.




5.3. OmuH WM HECKOJIBKO TEMAaTHYECKUX OJOKOB JTUCITUTIIMHBI
3aBepIIAIOTCS KOHTPOJbHOW Toukoii mo pasgeny (mamee — KT). Tekyrmii
KOHTPOJIb YCIIEBAEMOCTH MO JUCIMIUIMHE MPEAyCMaTpUBaeT He MeHee 2 (JIByX) U
He 6osee 10 (necaru) KT B TeueHue nepuojia OCBOSHUS TUCITUTUTMHBI.

MakcumanbHOE KOJMYECTBO OaioB 3a jro0oi Tum pador B pamkax KT
coctasisieT 100 (cTo) 6aios.

Pacnipenenenrie BecoBbix koddduimentoB no KT B pamkax Tekyiiero
KOHTPOJISL yCTIEBAEMOCTH TI0 TUCITUTIIINHE M (hOPMYJIBI pacueTa:

Hanmeno MakcumanbsHoe Koaddumuent Beca PesynbTar
BaHUeE KOJINYECTBO KOHTPOJIbHON TOUKU KOHTPOJIbHOMN
KOHTpOJ | OajuioB 3a paboTy TOYKH,
BHOU B pamkax KT, Y4aCTBYIOIIHMN B
TOYKHU KOTOPOE MOKET (bopMHpOBaHUU
Ha0OpaTh CTYJCHT WUTOTOBOM OAJITLHOM
OLICHKH IO
JUCLUIIIIMHE
KTNel 100 0,20 20
KTNe2 100 0,20 20
Hroro: X 0,40 40

dopmMmyia pacyera pe3yibTaTa KOHTPOJIbHON TOUKH:
Pesynbrat koHTpOsBHOM TOukH = KonuecTBo 6aiiioB 3a paboTy B paMKax
KT X KoaddurueHnt Beca KOHTPOJIbHON TOUKH.

5.4. ®opMmbl TEKYLIErOo KOHTPOJIS YCIEBAEMOCTH OOYyYarOUIMXCsl B paMKax
KT u TunoBeie OLIEHOYHBIE MAaTEPUAIBL:

Konrpoabnasi Touka Nel.

3apanme 1. OOmme u dyactHele nepemennoie B OpenMP: mapamertp
reduction

1. Hanumwure nporpammy, B KOTOPOM ABE HUTU MapaIeIbHO BBIYUCISIOT
cymmy umcen ot 1 mo N. Pacnipenenure paboTy Mo HUTSIM ¢ TTOMOIIBIO OTIepaTopa
if si3pika C++. JIIs1 ClIOKEHUsT pe3ysIbTATOB BBIYMCIACHHUS HHUTEH BOCIOJB3YyHTECH
OpenMP-napameTpom reduction.

Bxoanble aHHbIe: 11e510€ YUCiI0 N — KOJTUYECTBO YUCEN.

BrixogHble AaHHBIC: KaXaash HUTh BBIBOJUT CBOIO YAaCTHUYHYIO CyMMY B
dopmate «[Homep HuTH]: SUM = <yacTHYHas CymMMa™>», OIWH pa3 BBIBOJUTCS
oOmasi cymma B popmarte «SUm = <cymma>.

[IprMep BXOIHBIX U BBIXOIHBIX JJAHHBIX



Bxonunie naHHbBIE Brixonnbie jaHHbIC

4 [0]: Sum =3
[1]: Sum =7
Sum =10

2. Moaudunupyiite mporpaMMmy TakuM 00pa3oM, 4ToObI OHa paboTaja s
k HuTE.

BxonHbIe MaHHBIC: IETI0€ YMCIO0 K — KOMMYEeCTBO HUTEH, menoe uynucio N —
KOJIMYECTBO YHUCEIL.

BreIxogHble JaHHBIC: KaXXAas HUTHh BBIBOAWT CBOIO YACTHYHYIO CyMMY B
dopmare «[Homep HuTH]: SUM = <yacTW4YHAs CyMMa™>», OJUH pa3 BBIBOIUTCS
obmrast cymma B hopmare «SUM = <cymma™>y.

[Ipumep BXOIHBIX U BBIXOIHBIX JAHHBIX

Bxonunie maHHbIe Brixonnbsie jaHHbIe

2 [0]: Sum =3

4 [1]: Sum =7
Sum =10

2 [0]: Sum =1

2 [1]: Sum =2
Sum =3

3 [0]: Sum=1

2 [1]: Sum =2
[2]: Sum =0
Sum =3

3anganme 2. PacnapamenuBanue nukioB B OpenMP: mapamerp schedule

N3zyunte mapamerp schedule mupextusbl for. Moaudunupyiite mporpammy
«CyMMa vrcem» TakuM 00pa3oM, 4TOOBI JOIOJTHUTEIHHO BBIBOJWIOCH HA DKpaH
COOOIIIEHNE O TOM, KaKasi HUTh, KaKyt0 UTEPAIUIO ITUKJIA BHITIOTHSICT:

[<Homep HuTi>]: calculation of the iteration number <Homep urepammm>.

Bamaiite k =4, N = 10.

3amonHATe CIEAYIONIYI0 TaOJIMIly paclpeiciieHUus HWTepauil IUKIa 10
HUTSIM B 3aBUCUMOCTH OT napametpa schedule:

Howmep 3nauenue mapametpa schedule
UTepaIfu

static | static, 1 | static, 2 | dynamic | dynamic, 2 | guided | guided, 2

N[OOI~ WIN |-
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KontpouabHasi Touka Ne2.

BaHaHne 1. KOMMYHI/IKaHI/II/I «TOYKa-TOYKa». CXCMa «GCTa(i)eTHaﬂ IIaJo4Ka»

Hamummre MPI-tiporpammy, peanu3yrollyo Mpy MOMOITHA OJIOKUPYONTHX
GyHKUIMHA TOCBUIKM COOOIICHWM THUMAa TOYKA-TOYKA CXEMY KOMMYHHKAIUU
MPOIIECCOB «AcTapeTHas Majoukay, B KOTOPOM KaKIBIM MPOIECC HOKUIACTCS
COOOIIEHUS OT MPEIBIIYIIET0 U TOTOM MOCHUIAET CIIEAYIOmEMY (CM. puc. Hibke). B
KauecTBE MepeaaBaeMoro COOOIIEHHs HCIOIb3yiTe Ha npouecce 0 ero Homep, Ha
OCTAJIbHBIX MPOIIECCAX — HHKPEMEHTUPOBAHHOE MTOJIYYEHHOE COOOIIEHUE.

N
OINO,

]: nepenaya x 1 [1]: npuem ot 0 [2]: npuem ot 1 [N-1]: mpuem ot N-2
[N] npuem ot N-1  [2]: nepenavak 2 [3]: nepenava k 3 [N]: nepenava k 0
@ - ITpouecc ¢ nomepom X
[t] - IlocnenoBarelbHOCTb BBIMOJIHEHUS ASHCTBUSA,
re t — NOPAAKOBBIH HOMEPOM
N - O0wee KOJIM4ECTBO MPOLECCOB

BxonaHnle maHHEBIE: HET.

BrixosiHbie JAHHBIE: «[<HOMep mpouecca>]: receive message
'<coobOmieHue>"».

[IpuMep BXOAHBIX U BBIXOAHBIX JAHHBIX JJIs1 4-X MPOLIECCOB

BxonaHble naHHBIE Bruixoanbie jaHHbBIC

[0]: receive message '3’
[1]: receive message 'O’
[2]: receive message '1'
[3]: receive message "2'

3amanue 2. KoyekTMBHBIE KOMMYHHMKALIMK: ONIEPALIUU PEAYKLIUN

1. Nzyuutre MPIl-byHKiuio a1 BBIMOJHEHUS] ONEpaluil PeayKIUU HaJ
JAHHBIMH, PACOJIO)KEHHBIMU B aJIPECHBIX MPOCTPAHCTBAX PA3JIMYHBIX MPOLECCOB,
MPI_Reduce. PeanusyiiTe mnporpaMMy BBIUMCIICHUS YHCJIA T, WUCIOJIb3YUTE
¢ynxuio MPI Reduce nnsi cyMMupoBaHust pe3yIbTaToB, BBIYUCIEHHBIX KaXIbIM
npoueccoM. @opMyiia sl BBIYACIECHUS YU CIIA:




4

4 4

-——
L =

3
15 g

1 —
+oit——— i rae X, =(i+0.5)«—,i=0,N-1

+ x
1+ 7 1+x7 ’ N A

2. llepenummre mnporpammy, Hcmnoib3ys Bmecto (pynkumu MPI Reduce
(GYHKIIUM KOMMYHUKAILIUN «TOYKa-TO4YKay. CpaBHUTE 3PPEKTUBHOCTH BBHITOJIHEHUS
IpOTrpaMM C KOJUIEKTUBHBIMH U TOYEYHBIMH OOMEHAMH.

Bxoanble naHHbIE: OAHO 11e710€ YUciao N (TOYHOCTh BBIYMCICHHUS).

BbIXo/1HBIC JaHHBIE: OJTHO BEIIECTBEHHOE YUCIIO Pi.

[TprMep BXOTHBIX U BBIXOTHBIX JAHHBIX

Bxonauble manabie

BrixoaHsle 1aHHbIE

1000000000

3.14159265




6. Dopmbl NPOMENHCYMOUHOU ammecmauyuu, Kpumepuu u uwiKauia

OoUeHuearnusxl, munoesvle OUEeHOUYHbvIE Mamepuaibl no 0ucuunﬂuue

6.1. [IpomexxyTouHass arrecTanus MOPOBOAUTCS B dopMme szauema ¢

oyenKol B TIEPBOM ceMecTpe B ycTHOU (opme (ycTHbiM omnpoc). OOyuaromemycs
npearatorcs 1-2 Bompoca mo kaxaol Teme. HeobxonuMo math OTBET B YCTHOM
dbopme, MOAPOOHO U3TOKUB X0 MbICiIeH. OTBET MOXKET ObITh JOTOJHEH CXeMaMH,
IuarpaMmmam, rpagukamMu u T.1., B300pakaeMbIX MICbMEHHO.

6.2. Tunosble OICHOYHBIC MATCPHUAJIbI HpOMG)KYTO‘IHOfI aTTcCTalluu.

PA3JIEJI 1. TEXHOJIOT'UA TAPAJUJIEJIBHOI'O
INPOI'PAMMMUPOBAHUA OPENMP

Tema 1. IlapasnesbHoe nporpaMMmupoBanue. Bpenenue B

OpenMP. IIK-1.1

N

o b

o

8.

9.

Bonpocs! juig YCTHOTO onpoca:

[lepeunciutTe OCHOBHBIE ATAIBI PAa3padOTKU MapaAIICIbHBIX MPOrPAMM.
[IepeuricnuTe OCHOBHBIE KJIACCHI aPXUTEKTYP MapajlieIbHbIX CUCTEM.

Yto o3HavaeT MH(OpPMAIMOHHAS 3aBUCUMOCTb MEXIYy WUTEpalUsIMU IUKIIa
IPOTrpaMMBbI?

B uém 3aknrogaeTcs cMbICI ITepecTaHOBKY HUKIOB? [IpuBectn nmpumep.
[Tosicuute TepMuH «I'oHKa maHHBIX». Kakue CyiecTByrOT criocoObl OOpPLOBI
C OTUM SIBJICHUEM?

Korna Bo3HUKaeT cuTyanus, Ha3pIBacMasi aKTHBHOM OJIOKUPOBKOM?

B dyem 3akirouaeTcs CMBICI HHKPEMEHTAJIBHOIO IPOTPaMMHUPOBAHUSA
OTHOCUTENBHO TexHosorun OpenMP?

Kaxkoit uncnoBoit uieHTu(HUKATOp COOTBETCTBYET IIABHOMY MOTOKY?
[MosicauTe cMmbica oneparuii Fork u Join.

10.Yro 3amaet nepemennas okpyxenuss OMP NUM THREADS?
11.YTo oTHOCUTCS K YyacTHOM (private) mamstu moroka?
12.Kakue KOMIIOHEHTBI BKJIIOUaeT B cels Jrobas peanusaius TEXHOJIOTHU

1.
2.
3.

OpenMP?

Tema 2. OcuoBsl OpenMP. TTK-1.1

Bomnpocs! Juisg yCTHOro onpoca:

C moMoIIbI0 Kakol TUPEKTUBBI MOKHO YKa3aTh TPEOYEeMOe YHCIIO TOTOKOB?
Kakue ornepannu MOXXHO YKa3bIBaTh B KauecTBe orepaTopa reduction?
[TosicHuTe nercTBre NUPEKTUBLI #pragma omp master.



~

0

Kakas qupexkTuBa 1o3BOJISIET IPEBPATUTH OOILIUE CTATUYECKHE TIEPEMEHHBIE
B YacCTHbIE?

B kakux ciayyasx HeoOXOoAuMa CHHXPOHM3AUUsl JEUCTBUI IOTOKOB?
Kakumu mupexkTuBaMu ee MOKHO BBITIOJTHUTH?

Yro 3amaer nepemennas okpyxenuss OMP_THREAD_LIMIT?

MoXXHO 1M yHOpaBIATh IEPEMEHHBIMU OKpyXeHus cpeacrBamu OC?
[IpuBecTn npumep.

Kakum 3arosioBouHbIM (hailioM MoakiIrovaeTcss Onoarorexa QyHKIuni?

C nomomipto Kakux (QyHKUMH OMOIMOTEKM MOKHO NPOU3BOJIUTH OLIEHKY
BpEMEHU"?

10.Yto HY>KHO MPOBEPUTH €CIM pacHapajUieIMBaHUE NPOrpaMMbl HE Jalio

=

w

0K IaCMOI'o poCTa HpOI/IBBOI[I/ITeJ'IBHOCTI/I?

PA3AEJI 2. OCHOBBI TEXHOJIOI'MHU ITAPAJVIEJIBHOI'O
HPOI'PAMMMUPOBAHUA MPI

Tema 3. Beegenue B texnosoruro MPI. ITK-1.1

Bonpocs! Juig YCTHOTO onpoca;:

[lepeuncnure coctaBHbIe YacTH peanu3anuu uarepdeiica MPICH?

Yro HazpiBaeTcss KOMMYHUKaTOpoM? C KakuX CUMBOJIOB HAUMHAIOTCS UMEHA
BCTPOEHHBIX KOMMYHHUKATOPOB?

Kakumu napamerpamu omnpenensiercs Oypep JaHHbIX?

[TepeuncauTe HECKOJIBKO 0a30BBIX THUIIOB JaHHBIX MPI.

Tema 4. Onepanun oomena coodomenusmu. INK-1.1

Bonopocs! juig YCTHOTO onpoca;:

CKOJIbKO TPOLIECCOB YYaCTBYIOT B KOMMYHHUKAIMOHHBIX OIEpalysIX THUIla
«TOUYKA-TOUYKa»?

YeMm CHHXpOHHas Iepefada COOOIIEHWM OTJIMYaeTcs OT CTaHAapTHOM
nepenaun’?

Kakass moTeHIuanbHasi OMAcCHOCTh CYHIECTBYET TMPU HCIOJIb30BAHUU
OJIOKUPYIOIIETO PEKUMA Tepeaun cooOIeHni?

Kaxkoii cnienuanbHbiii OOBEKT HCTOMB3YETCS NIl CBSI3U MEXIY (DYHKIHSIMU
oOMeHa W (QYHKIUSIMHU ONpOCa HX 3aBEPIICHUS B HEOJIOKUPYIOIINUX
omnepanusx?

B dem 3akitouaercss TJIaBHOE OTJIWYUE KOJUIEKTUBHBIX ONEpaMil OT
oTepaluii TUTa «TOYKA-TOUKa»?

KosnekTuBHBIE omepaliuy BCEria BBIMIOJHSIOTCS B PEKUME ¢ OJOKUPOBKOM
uiu 6e3 OJIOKUPOBKU?

C nomompl0 Kakod (QYHKIMM 4YacTh TNapajuieIbHOrO0 KoJia MOHO
CUHXPOHHU3UPOBATH 110 BpEMEHU?



8.

OO0nsicaute paznuuns mexay ¢ynkuusmu MPI_Bcast u MPI_Scatter.

Tema 5. Iloka3zaresn 3¢pdeKTHBHOCTH NapasuieabHoi nporpammsl. ITK-1.1

=

Bonpocs! Juig YCTHOTO oIpoca;:

[Tepeuncnure HegOCTaTKN MeTOa ad(PUHHOCTH.

3anummrte (Gopmyiry, OTpPaKArOIIYI0 MPUPOCT CKOPOCTH BBIMOJTHEHUS
napajjieIbHOM TporpaMmbl Ha 3aJaHHOM KOJIMYECTBE IPOILIECCOPOB IIO
CPaBHEHUIO C OJIHOIIPOLIECCOPHOM CUCTEMOM.

Kakas  ¢dopmyna  ucnonb3yercss  ans  OHEHKA  3(DPEeKTUBHOCTH
pacnapajuieIMBaHus ¢ y4€TOM KOJIMYECTBa MPOIECCOPOB?

KakuMu MeTogaMu MOKHO U3MEPUTH CKOPOCTDH BBITTOJIHEHHS IIPOTPAMMBbI ?



6.3.

Kpurepun u mkana onenuBanusa Ha ocHoe bPC.

CooTBeTCTBHE TOCYJAPCTBEHHOM MIKAJIbl OLICHUBAHUS aKaJeMHYECKON
ycrieBaeMocTH U mikaiel ECTS npu sx3amene

Ounenka no
mkaae ECTS Cymma 6a/110B 3a Ounenka no
BCe BH/BI y4eOHOH rocy1apcTBEeHHOM
JEeATEeIHLHOCTH mKaje Ompenenenne
OTIIMYHOE BEITIOJTHEHNE c
A 90 - 100 «OTIHYHOY HE3HAYNTEIHLHBIM KOJINYECTBOM
HETOYHOCTEH
B IEJIOM TIPaBUIILHO BBITIOJTHCHHAS
B 80— 89 pabota c HE3HAYUTEIHHBIM
KOJIMYECTBOM OIIHOOK
«Xopo1iIio» (0 10%)
B IIEJIOM TIPaBUIILHO BBITIOJTHCHHAS
C 7579 pabota c HE3HAYNTENBHBIM
KOJIMYECTBOM OIIHOOK
(mo 15%)
D 70_74 HEIUIOXO, HO CO 3HAYUTEIHHBIM
YV JIOBCTBOPHTEHHOY KOJIMYECTBOM HEIOCTATKOB
B 60— 69 BEITIOJTHEHHE YIOBJICTBOPSIET
MHHUMAJTbHBIC KPUTEPHU
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH C1a4n
«He c 00s13aTEILHBIM TIOBTOPHBIM
F 0-34 YAOBICTBOPUTCIBHO» | yr3vyepmem JTUCITUTITHBI

(BBICTaBIISIETCS] KOMUCCHEH)




6.4. Onucanue JONOJHUTEIBHBIX MaTE€pUAIOB U  000pYyIOBaHUA,
HEOOXOAMMBIX JJIs1 BHITTOJIHEHUS IPOBEPOUYHBIX 3aIaHHM

Kommbrorep ¢ onepamuonnoir cucremorn MS Windows, Ha koTOpOoM
ycranoBieHsl MS Visual Studio, Visual Studio Code (umu apyroit pemakTop).

7.Memoouueckue mamepuaiibl N0 0C60EHUIO Oucuunﬂuubl

[Tonydenue yriayOneHHBIX 3HAHUM MO U3y4aeMOW IAUCHUILIMHE JOCTUTAETCS
3a CUET JIOMOJHUTENIBHBIX YacOB K ayJUTOPHOU paboTe CaMOCTOSITENIbHOM paboThI
CTYJIEHTOB. BrlienseMple yachl LEIecCO00pa3HO MCHOJIb30BATh JIJIsl 3HAKOMCTBA C
JOTIOJTHUTEIHLHONW HAYYHOM JINTEPaTypOil 1o MpobiieMaTuKe JUCITUTUIMHBI, aHATN3a
HAay4YHbIX  KOHUENIMA W  COBPEMEHHBIX  IIOAXOJOB K  OCMBICIICHUIO
paccMarpuBaeMbix MmpobsieM. K caMmocTtosiTenbHOMY BUAY pabOThl CTYIEHTOB
OTHOCHUTCS paboTa B OMOIHOTEKaX, B 3JIEKTPOHHBIX TTOMCKOBBIX CUCTEMaX U T.II. 110
cOopy MarepuanoB, HECOOXOIUMBIX JUIsl MPOBEACHUS MPAKTUUECKUX 3aHATHI WU
BBINIOJIHEHUSI KOHKPETHBIX 3aJaHUW IIpEernojaBareiid I10 HU3Yy4YaeMbIM TEMaM.
CTyneHTbl MOTYT YCTaHOBUTH JUAJIOT C MPEINOIaBaTENIEM, OJIy4aTh KOHCYJIbTAllUN
[0 BBINOJIHECHUIO 33aJlaHuid. B KayecTBe OLEHOYHBIX CPEJICTB HA MNPOTSHKEHUU
CEMECTPA UCTIOJIB3YIOTCSA TECTOBBIE U MHBIE 3aJaHUS.

O6yuenue mo guciuiuimHe  «[lapamnensHbie W pacnpesieieHHbIS
BBIYHCIICHUS TIPEANOJaraeT u3yueHue Kypca Ha ayJUTOPHBIX 3aHATHSAX (JEKIUHU,
MPAKTUYECKUE 3aHATHUSI) U CAMOCTOATENBbHYIO paboTy cTyneHTOB. [IpakTuyeckue
3aHATHS JUCIMIUIMHBI TPENIOoaraloT MX MPOBEICHHE B Pa3IWYHBIX (opmax ¢
LEJIBI0 BBISBIICHUS IOJIYYEHHBIX 3HAHUM, YMEHHUH, HABBIKOB M KOMIICTCHLMUU C
MPOBEICHUEM KOHTPOJIbHBIX MepornpusaTuii. C 1enbio 00ecredeHus: yCIenHOoTo
OOy4eHHsI CTYJIEHT JOJDKEH TOTOBUTHCS K JICKIIMU, TMOCKOJBbKY OHA SIBISIETCS
BaXKHeIIel hopmMoil opranuzanuy ydeOHOro mpoiiecca, MOCKOIbKY:

— 3HAKOMUT C HOBbBIM yqe6HBIM MaTCpUaJIOM,;

— pa3bsACHSET yUcOHBIC JIEMEHTHI, TPYAHBIC ISl IOHUMAaHHS,
— CUCTeMaTH3UPYyET YUeOHBIH MaTepHal;
— OPUEHTUPYET B y4eOHOM Mpoliecce.

Pabora oOyyarorerocs Ha JIEKIIAH:

Cnymanue M 3amuch JIEKUWKA — CIIOKHBIA BHJI BY30BCKOM ayJIUTOPHOM
paGotbl. BHuMaTenbHOE CiylIaHue M KOHCHEKTHUPOBAHUE JIEKIMU Mperosiaraet
MHTCHCUBHYIO YMCTBEHHYIO JIeTEIbHOCTh oOydwaromerocsi. KpaTtkue 3ammcu
JIEKIMH, X KOHCIIEKTUPOBAHHE MOMOTAaeT yCBOUTh y4eOHbIM maTtepuan. KoHncrekr
ABJIICTCSL TIOJIE3HBIM TOI'ZA, KOTJA 3alMCAHO CaMO€ CYIIECTBEHHOE, OCHOBHOE H
C/IENIaHO ATO CaMUM O0YyYarOIIUMCH.

[IoaroToBka K NpakKTUYECKUM 3aHSITHUSIM.




[ToAroToBKY K KaxJA0My MPAaKTHYECKOMY 3aHSTHIO KaKIbIM OOyuarouuiics
JOJDKEH HauyaTh C O3HAKOMJIEHHSI C IUIAHOM, KOTOPBIA OTPaXaeT COACpkKaHHE
MPEIJIOKEHHON TeMbl. TIIarenbHOe MPOAYMBIBAHUE M M3YyYEHHUE BOIIPOCOB ILIAHA
OCHOBBIBAETCSI Ha MPOPa0OTKE TEKYIIEro Marepuasa JIEKIMH, a 3aTeM H3Y4YeHHUs
00s3aTebHON U JOTIOTHUTEIBLHOM JIMTEPATYPbI, PEKOMEHOBAHHYIO K TAaHHOM TEME.
Ecimu mporpaMMoil JUCHUIUIMHBI TMPEAYCMOTPEHO BBINOJHEHUE IMPAKTUYECKOTO
3aJlaHus, TO €ro HeOOXOJMMO BBITIOJHHUTH C YYETOM MPEAJIOKEHHON WHCTPYKIIHH.
Bce HOBble MOHATHS MO U3y4aeMOM TeMe HEOOXOAMMO BHECTH B TJIOCCApHid,
KOTOPBIH 11€7IeCO00pa3HO BECTH C CAMOT0 Havajla u3y4eHus Kypca. Pe3ynpraT Takoi
PaboThI TOJKEH MPOSBUTHCS B CITOCOOHOCTH 00YYarOIIErocsi CBOOOIHO OTBETUTH Ha
TEOPETHYECKUE BOIPOCHI MPAKTHYECKOTO 3aHSTHS, €r0 BBICTYIUIEHUM U YYaCTUU B
KOJUIEKTUBHOM  OOCYXKJIGHUM  BOMNPOCOB  M3Yy4aeMOM  TeMbl, MPaBUIBLHOM
BBITOJIHEHUH NIPAKTUUECKUX 3aJaHUI U KOHTPOJIBbHBIX Pa0OoT.

CTDVKTVDa IIPAKTHYCCKOI'O 3aHATHA.

B 3aBucuMocCTH OT coaep)kaHus M KOJHWYECTBa OTBEICHHOTO BPEMEHH Ha
M3YUYCHHUE KaKJIOM TEMbl MOXKET MPAKTUYECKOE 3aHATHE COCTOSITh U3 YETHIPEX-TISTH
qacTeu:

1. YcrHsIii onpoc.

2. OOcyXaeHHe TEOPEeTUYECKUX BOIPOCOB, OIMPEICIEHHBIX MPOrPaMMOi
JTUCIUIUIAHBI.

3. BrimonHeHHe NPaKTUYECKUX 3aJlaHUd C TIOCISAYIONUM pa3z0opoM
MOJIYYCHHBIX ~ PE3yJNbTaTOB WM  OOCYXKIEHHE IPAKTUYECKOTO  3a/IaHus,
BBITIOJTHEHHOTO JIOMA.

4. IloxBeneHne UTOrOB 3aHIATHSL.

PabGoTa ¢ JUTCPATYPHBIMU UCTOUYHHUKAMU.

B mpouecce NOATOTOBKM K MPAKTUYECKUM 3aHATHSAM, OOy4arOUIMMCS
HEoOX0auMO 00paTuTh 0c000€ BHUMAHUE HAa CaMOCTOSATENbHOE W3YyYEHHUE
PEKOMEH/IOBAaHHOW y4eOHO-METOAMYECKON (a Takke HayyHOW W TOIMYJISIPHOM)
muteparypbl. CamocrosiTenbHas paboTa ¢ y4yeOHUMKaMH, Y4E€OHBIMH IOCOOUSIMHU,
Hay4HOW, CIIPABOYHOM M MOMYJIIPHOM JIMTEPATYPOU, MaTEpHaAIAMH TIEPUOANIECKUX
u3naHuii u  VIHTepHeTa, CTaTUCTUYECKMMHU JaHHBIMU SIBIsieTCsl HauOouee
3Q(EeKTUBHBIM ~ METOJIOM  MOJYyYeHHMs]  3HAHWW, TIO3BOJISIET  3HAYUTEIBHO
aKTUBU3HWPOBATh TMpOIECC OBJIaaeHus uHGopMamuen, crnocobcTByeT Oosee
ri1yOOKOMY YCBOEHHMIO M3y4aeMoOro marepuaia, (popMupyer y oOydyarommxcsi CBOE
OTHOILIEHHE K KOHKpPETHOH mpolOieme. bonee riybokoMy pacKpbhITHIO BOINPOCOB
CIOCOOCTBYET 3HAKOMCTBO C JIOTIOJTHHUTEIBHOW JIMTEPATypOH, PEKOMEHIOBAaHHOU
npernojaBaTesieM, — YTO  TO3BOJseT  OOydalouMMcs  MpPOSBUTH  CBOIO
VWHAVBUAYAIbHOCTh B paMKaxX BBICTYIUIEHHS HA 3aHATUSAX, BBISIBUTH LIMPOKUN
CIIEKTp MHEHHUH MO U3y4yaeMoi npooieme.



8. YuebHnast Jureparypa ]| pecypchl HH(OPMALIMOHHO-
TeJIECKOMMYHUKAUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas IuTEpaTypa

1. 3emnsinas, E. B. BBegenue B mapasuielibHOE€ MPOrpaMMHUPOBAHUE Ha
ocHoBe TexHosoruii MPI u OpenMP : yuebnoe nocobue / E. B. 3emnsanas, M. B.
bamammu. — Jly6na : I'ocymapcTBenHblil yHuBepcuteT «/JlyOnay», 2023. — 101 c.
— ISBN 978-5-89847-696-0. — Texkct : anexTpoHHbI / JIaHb : 3JIEKTPOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/369416 (nara
obpamenus: 07.05.2026). — PesxxuM qocTyma: st aBTOpU3. T0JIH30BATEIICH.

2. BBenenue B mapaiienbHbIe BHIYMCICHHS : yueOHoe mocodue / B. B.
Cocuun, I1. B. banakmun, J[. C. lunko [u ap.]. — Canxr-IletepOypr : HUY
NUTMO, 2023. — 128 c.— Tekcr: 3nekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/460118 (mata
obpamenus: 07.05.2026). — Pexum nocTyna: i aBTOPHU3. TOJIb30BATEIICH.

3. [Tapdenos, JI. B. IlapannenbHble U pacrpeesiecHHbIE BBIUUCICHUS :
yuebHoe mocobue / JI. B. Ilapdenos, /. A. IlerpyceBuu. — Mockpa : PTY
MUPDA, 2022. — 92 c.— TekcT: 3aeKkTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunass cucrtema. — URL: https://e.lanbook.com/book/265658 (nata
obpamenusi: 07.05.2026). — PexxuM gocTymna: s aBTOpU3. M0JIb30BATEIICH.

4, AGpamos, I'. B. [lapamnensHoe nporpammupoBanue. JlabopaTopHblit
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obpamenusi: 07.05.2026). — Pexum qocTymna: AJisi aBTOPU3. TOJIH30BATEIICH. .

8.2.  JlomomHuTenbHAS IATEpATypa

S. Manssko, A. A. IlapannenpHOo€ NPOrpaMMHpPOBAHUE HA OCHOBE
texnonorui OpenMP, MPI, CUDA : yueOHOe mocobue / A. A. MansBko. —
Hosocubupck : HI'TY, 2015. — 116 ¢. — ISBN 978-5-7782-2614-2. — Tekcr :
ANEKTpOHHBIN //  JlaHb : 2JIeKTpOHHO-OMOMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/118245 (nmata oOpamienus: 07.05.2026). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIEH.

6. Kykos, C. H. [Ilpakthueckue  acmekTsl  HapaJUIEIbHOIO
IPOrPaMMHUPOBAHUS JJI TIEPCOHAIBHBIX KOMIBIOTEPOB : YUEOHO-METOIUYECKOE
nocobue / C. H. Kyxkos, U. C. XKykoBa. — Hwwxnuit Hosropon : HHI'Y um. H. 1.
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oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/431138 (mata
obpamenust: 07.05.2026). — Pexum qocTymna: AJisi aBTOPU3. TOJIH30BATEIICH. .

7. TeopeTnueckne OCHOBBI TApaUIETLHOTO MPOTPAMMUPOBAHHMS
yuebHoe nocodue / /. B. Ilerpos, B. M. Muxenes, E. B. Ilerpoga, JI. C. batuiies.



— benropon : HAY benl'V, 2022. — 62 ¢. — ISBN 978-5-9571-3188-5. —
Tekcr : anexTponssiii // Jlanb : anekTpoHHO-OMOMMOTeUHass cucrema. — URL:
https://e.lanbook.com/book/448499 (nata oOpamenus: 07.05.2026). — Pexum
J0CTyMa: JIJIsl aBTOPH3. TOJIb30BaTENCH.

8. Mumnsizes, P. L. [Tapannensnoe nporpammuposanre (MPI, OpenMP,
CUDA) : yue6no-meroguueckoe nocooue / P. 1. MunsizeB. — Kazanp : KHUTY-
KAH, 2021. — 68 c¢. — ISBN 978-5-7579-2567-7. — Tekcr : 3aeKTpOHHBIH //
Jlanpb : AIIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL.:
https://e.lanbook.com/book/264890 (mata oOpamenus: 07.05.2026). — Pexum
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8.3.HopmaTuBHbIE NpaBoOBbIE JOKYMEHTHI U MHAs TpaBOBasi HHGOpMaIus

1. Konctutymus Poccuniickon @enepanuu. — TekeT | 3IEeKTpOHHBIN
Il Caiir [Ipesuaenra Poccuiickoit denepanuy. — URL:
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8.4 NntepHeTt-pecypchbl

1. OpenMP Architecture Review Board (ARB) — odwuimanbHbiii cair.
— URL.: https://www.openmp.org/
2. JlaGoparopust ~ mapauiedbHBIX ~ MH(DOPMAIMOHHBIX  TEXHOJIOTHIA

MockoBckoro rocygaapctseHHoro ynusepcurera umenn M.B.JlomonocoBa. — URL:
http://parallel.ru/tech/tech_dev/openmp.html

3. CyberForum — pasnen no mapamiensHoMy mporpamMupoBannio — URL:
https://www.cyberforum.ru/parallel-programming/
4, DNEeKTPOHHO-OMOIMOTEeYHAs cucreMa «JIaHby. — URL:
http://e.lanbook.com
S. Odunmanbaas  nokymenrauuss mno  Visual Studio -  URL:

https://learn.microsoft.com/ru-ru/visualstudio/windows/?view=visualstudio
6. HoxymenTanus o VS Code — URL: https://code.visualstudio.com/docs

9. Mamepuanbho-mexuuueckan oasa, uHgpopmayuonHnole
mexHo02uU, NPoZpammHoe obecnedeHue U UHQPOPMAYUOHHbBIE CHPABOYHDbLIE
cucmemol

MarepuanbHO-TEXHUYECKOE 00eCrieYeHre TUCIUIUIMHBI BKIIIOUAeT B ce0sl:

- JIGKUMOHHBIE  ayJUTOpHH, OOOPYIOBaHHBIE  BHJIEONPOEKIIMOHHBIM
o0opyJoBaHMEM Uil  Tpe3eHTalui, CpeACTBaMU  3BYKOBOCIPOW3BEACHUS,
HKPAHOM;

- TOMEUIEHUs JJisI TMPOBEACHUS CEMUHAPCKUX W MPAKTUYECKUX 3aAHSATHUH,


http://www.kremlin.ru/acts/constitution
https://www.openmp.org/
http://parallel.ru/tech/tech_dev/openmp.html
https://www.cyberforum.ru/parallel-programming/
http://e.lanbook.com/
https://learn.microsoft.com/ru-ru/visualstudio/windows/?view=visualstudio
https://code.visualstudio.com/docs

o0opynoBaHHbIE yueOHON MeOebIO.

JucuunnuHa noiiepKaHa COOTBETCTBYIOIIUMU MIPOTrPaAaMMHBIMH
npoaykrtamu C otkpeitoi nunensuei: Visual Studio Code, Visual Studio
Community.

By3 oOecneunBaeT Kaxkmoro oOydaromierocss paboduM MECTOM B
KOMIBIOTEPHOM KJIACCE B COOTBETCTBUU C OOBEMOM H3Y4YaeMbIX JAUCLUIUIMH,
oOecrnieunBaeT BbIXOA B ceTh IHTEepHET.

[Tomemenust s CaMOCTOSTENBHONH pabOThl O00yYaIOIMIUXCS BKIIOUYAIOT
CIICYIOIIYI0 OCHAIIEHHOCTh: CTOJIBI ayAMTOPHBIE, CTYJbS, TOCKH ayIUTOPHBIC,
KOMIBIOTEPHl C TMOAKIIOYEHWEM K JIOKaJbHOW CETH WHCTUTYTa  (IJId
KOMIIBIOTEPHBIX ayautopuid) u MuTtepHet. st n3ydeHus: yaeOHOW AUCIMILTAHBI
UCTIONB3YIOTCSl aBTOMATU3UPOBaHHAsI OMOIMoTeyHas nH(pOpMaIMOHHAs CUCTEMa U
AJIEKTPOHHBIE OUOIMOTEUHBIE CUCTEMBI.



