MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
IMapanjenbHoe MporpaMMupoBaHue

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruaibHOCTh: 09.03.01 UHdopmaTuka M BHIYHCIUTEIbLHASI TEXHUKA
Hanpaenennocts  (mpoduns) /  cmenmanu3anusi:  [IporpammHoe  obecnedeHue  CpeacTB
BBIYHMCJIUTE]bHOH TEXHMKH M AaBTOMATU3HPOBAHHBIX CHCTEM

®opma o0ydeHus: OUHaA

®akynpreT: PCY, PaKyJbTeT CHCTEM YIIPABJICHHUS

Kagenpa: ACY, Kadenpa aBToMaTH3MPOBAHHBIX CHCTEM YNIPaBJIeHUS

Kypc: 4

Cemectp: 7

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 7 cemecTp Bcero Enununner
1 Jleknuu 12 12 JacoB
2 JlaGoparopHbie pabOThI 38 38 4acoB
3 Bcero aynutopHbIX 3aHATHI 50 50 4acoB
4 CamocrosTenpHas paboTa 58 58 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 OO01ast Tpy10EeMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auert: 7 cemecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokot Ne 6 ot « 17 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.03.01 HWHopmaTka W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccmoTpena u onoOpeHa Ha 3acemanuu kKadenapbl ACY « _ » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
noueHt kap. ACY H. I1. ®edenos

3aBenyronmii o0ecnieunBaromeii kad.
ACY A. M. Kopukos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

JHexkan OCY I1. B. Cenuenko
3aBeAyIOIHi BRITYCKAIOIICH Kad.

ACY A. M. Kopukos
OKCIIepTHI:

JlonieHT Kadeapbl aBTOMAaTU3UPOBAH-
HBIX cucTteM ynpasieHus (ACY) A. H. UcaxoBa

3aBemyrommii kKadeapoil aBTOMATH3H-
POBAHHBIX CUCTEM YIIPABIICHUS
(ACY) A. M. Kopukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{esb TMCUUIUIMHBI COCTOUT B U3YYEHUH MATEMaTUYECKUX MOZEJICH, METOJOB M TEXHOJOTUH Ma-
paiensHoro nporpammupoBanus ans MBC B o0beMe, JOCTaTOYHOM 7Sl YCIIEITHOTO Hayana paboT B 00-
JIACTU MapaJuIeIbHOTO TIporpammupoBanus. M3naraemplii HaOOp 3HAHWNA U YMEHHM COCTaBIISICT TEOPETH-
YECKyI0 OCHOBY JUIsl METOJOB pPa3pabdOTKH CIOXKHBIX Mporpamm. M3ydeHue Kypca MOAIEPKUBACTCS
PaCHIMPEHHBIM JTA00PATOPHBIM MPAKTHKYMOM.

1.2. 3ajaun AMCUMILINHBI
— OcHOBHOW 3a7a4yell U3y4eHHs TUCIUIUIMHBI SBISETCS (DOPMUPOBAHUE Y CTYICHTOB TEOPETH -
YECKUX 3HAHUN M MPAKTHYECKUX HABBIKOB Pa3pabOTKH aJTOPUTMOB M MPOTPaMM M HX peau3aliyl Ha
MBC (cynepkommbroTepax).

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «I[lapamnensnoe nporpammupoBanue» (b1.B.JIB.3.1) otHocutcs k 010ky 1 (Bapua-
THBHAS YacTh).

[TpenmecTBYIOMMUMI TUCHUILTMHAMY, (OPMUPYIOIIMMHU HaYaJbHBIC 3HAHUS, SIBISIOTCS: Beraucim-
TenbHasE Maremaruka, Metoabl ontumuzannu, OOBEKTHO-OPUEHTUPOBAHHOE MporpaMMmupoBanue, OcHo-
Bbl pa3pabOTKW mporpaMMHOro obecrnedenus, [IpoekTupoBaHME U TEXHUYECKOE COIPOBOXKIECHUE
KOMITBIOTEPHBIX ceTel, CHCTEeMHBIN aHalu3.

[TocnenyomumMu TUCHUIUIMHAMY ABJISIOTCA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW padOThI,
BKJIIOYasl TIOJITOTOBKY K MPOIEAYpE 3aIIUTHI U MPOLEAYPY 3alIUThI, 3ammuTa nHdopmaruu, [Ipenaummnom-
Has IpaKTHKa.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-2 crnocoOHOCTBIO OCBaMBaTh METOJAMKH MCIIOJIB30BaHUS MPOIPAMMHBIX CPEJICTB IS pe-
LICHUS IPAKTUYECKUX 3a]1a4;

— IIK-3 cnocobHOCTRI0O 000CHOBBIBATH IPUHUMAEMbIE POEKTHBIE PEILIEHUS, OCYIIECTBIIATH M0~
CTaHOBKY U BBITOJIHATH SKCIIEPUMEHTHI 10 ITPOBEPKE UX KOPPEKTHOCTH U 3PPEKTUBHOCTH;

B pe3ynbraTe u3ydeHus JUCIUILIMHBI 00Yy4aOLUICs TOJKEH:

— 3HaTh 3HaTh: * MeTopbl NapajljIesIbHbIX BBIYMCIEHUH Ul 3a7ja4 BBIYUCIUTEIBHON MaTeMaTH -
KU (MaTpUYHbIE BBIYUCICHHS, PEIICHNE CUCTEM JIMHEHHBIX YpaBHEHUH, COPTUPOBKA, 00paboTka rpados,
YpaBHEHHUS B YACTHBIX MMPOU3BOJHBIX, MHOTOAKCTpEMasbHas onTUMu3anus). © OCHOBHBIE MTOXO/bI K pa3-
paboTKe mapayIeNbHBIX IPOrPaMM.

— yMmeTb YMeTh: * CTpOUTH MOZEb BBIMOJIHEHUS MapajljieNIbHbIX MporpaMM. * O1eHuBaTh Q-
(EeKTUBHOCTH MapaljIeIbHBIX BBIYUCICHUHN. * AHAJIM3UPOBATH CIIOKHOCTH BBIUMCICHUH M BO3MOXKHOCTh
pacnapajieIBaHus pa3padbaTbiBaeéMbIX aJrOpUTMOB. * [IpuMeHsTH 00mue cxeMbl pa3pabdoTKH Mapa-
JIEBHBIX MPOTPaMM JIJIsl peann3aluil COOCTBEHHBIX aJTOPUTMOB. * OLleHMBAaTh OCHOBHBIE ITApaMeTpPhl 10 -
Jy4aeMbIX MapajielbHbIX IPOTPAMM, TAKUX KaK yCKOpeHue, 3(pPEeKTUBHOCTh U MacIITa0UPyeMOCTb.

— BJaaeTh Brasers: ocHOBaMHU pa3paboTKH napauienbHbIX nporpamm 1t MBC ¢ npumeHneHu -
eM texHosnoruit MPI, OpenMP, CUDA.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 3.0 3a4eTHRIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHUILIMHBI
Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl
7 cemecTp
AynuTopHbI€ 3aHATUSA (BCETO) 50 50
Jlexknuu 12 12
JlaGopaTopHbIe pabOThI 38 38
CamocrosrenbHas paboTa (Bcero) 58 58
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IToaroroBka K KOJIJIOKBUYMY 0 0

OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 26 26
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 32 32
Bcero (6e3 3x3amena) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EauHunml 3.0 3.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ O
) T o g 2 £
- o o o QO S =
- ‘8 ' gz > 5
Haszpanus paznenoB QuCHUIUTMHBL %' o =¥ o O 5 5
= (=) s g 0 = E
508 iz 5
© e =
7 cemecTp
1 CocTostHre 1 MPOOIEMBI MAPATIICIIBHBIX BBI- 2 0 1 3 OIIK-2, T11K-3
YUCJICHUM.
2 MogaenupoBaHue U aHaJIn3 NapaieIbHbIX 2 0 2 4 OIIK-2, IIK-3
anroputmoB. [TokazaTenu kauecTsa.
3 Dransl pa3paboTKH NapalIeIbHBIX METO- 1 4 3 8 OIIK-2, T1K-3
noB. Cpenctea pa3paboTKH MapasuienbHbBIX
IPOrpaMM.
4 Unrepdeiic nepenaun coodmennii MPI 16 22 40 OIIK-2, I1K-3
5 Texnonorus nporpammuposanust OpenMP 16 22 40 OIIK-2, IIK-3
6 TexHonOrMsA NapauIeIbHOTO IPOrPaMMUPO- 1 0 4 5 OIIK-2, IIK-3
Banus CUDA
7 TlapaienbHbIe YUCICHHBIE AJITOPUTMBI J1JIS 2 0 4 6 OIIK-2, T1K-3
pELIEHNs TUIIOBBIX 33/1a4 BHIYMCIUTEIBHON
MaTEMaTHKH.
8 3aueTHOE 3aHATHE 0 2 0 2 OIIK-2, IIK-3
Hroro 3a cemectp 12 38 58 108
Hroro 12 38 58 108
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
ConepxaHue pa3aenoB JTUCHUIUIMH (110 JIEKIUAM) IPUBEACHO B Tabuie 5.2.
Ta6muia 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
3 i
3 =
Z 2 5
Hazpanus pa3nenos ConepxaHue paziesoB JUCHUIUTUHEI (TI0 JIEKLIUAM) zF &5
o E
59 2 3
e e g
= o
7 cemecTp
1 CocrosHue n dakropsl, BiusoLMe Ha 3()(HEeKTUBHOCTh Mapaljiesb- 2 OIIK-2,
MPOOJIEMBI MapauUIEeIbHBIX | HBIX BBIYHCICHUN. TPyIHOCTH U TIEPCTIEKTUBHI Pa3BU- [1K-3
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BBEIYHCIICHUH.

THU MHOTOITPOUCCCOPHBIX BBIYUCIIUTCIIBHBIX CUCTEM H
napajiCJIbHOI'O ITpOorpaMMHUpOBaHUSA.

Htoro

2 MoaenupoBaHue U
aHaJIU3 MapaieIbHbIX
anroput™MoB. [lokazarenu
KayecTBa.

Konuenuus HeorpannueHHOTO napasuienusMma. [ pa-
(hoBBIC MOJIENH TTAPAIIJIENIBHBIX AITOPUTMOB. ACHM-
NITOTHYECKUE OIICHKW BpeMeHHU BbITtoTHeHHsI. Kac-
KaJIHbI€ BBIYMCIICHUS, UX pealln3aius. YCKOpEeHUE 1
s dexTuBHOCTE. 3aKOH AMana. BrnusHue BpeMeHH
nepeaud JaHHbIX Ha 2QPEKTUBHOCTH alTOPUTMA.

Hroro

OITK-2,
TK-3

3 Dranbl pa3paboTKu
napajuieIbHbIX METOJIOB.
CpencrBa pa3paboTKH
napajuIebHBIX
TPOrPaMM.

[Mapanmenus3m JaHHBIX U Mapauienu3M 3agad. OCHOB-
HBIE ITaITbl Pa3paOO0TKH MapauIeIHHOTO aJrOpUTMA:
JICKOMTIO3UIIHS, IPOCKTHPOBAHIE OOMEHOB MEXTY 3a-
Ja4aMu, YKPYITHCHHE, TNITAHUPOBAHUE BHIYHUCIICHU -
Hcnonb30Banue S36IKOB TPOrPaMMUPOBAHUS U KOM-
MYHUKAIIMOHHBIX OnOnMnoTek u natepderico. Pacma-
paJUIETUBAIOIINE KOMITUIISITOPHI, TUPEKTHBBI B S3bI-
kax. [TapannenbHbie TpeaMeTHbIE ONOITHOTEKH.
WNHCcTpyMEHTAIBHBIE CUCTEMBI [T IPOCKTHPOBAHUS
napajuieNbHBIX TPOTPaMM.

HUroro

OITK-2,
TK-3

4 UnTepeiic nepenaunt
coobmenuit MPI

Hlects obmmx ¢pynknuit MPI, koMMyHHKaTOpBI.
OyHKIMKM 00MEHa COOOIIEHUSIMU THITA «TOYKa-TOY-
Ka»: OJIOKHPYIONUI 1 HEeOIOKUPYIOIUI 0OMEH, CHH-
XpOHHBIE U CTaHJAPTHBIE MOCHUIKH coodmeHuii. Ko-
JIeKTUBHbIE (PYHKIIMKM OOMEHA JaHHBIX: IIUPOKOBEIA-
TeJbHAsl pacchlika, PyHKIMU cOOpa U pacChIIaHus
naHHbIX. OyHKIMM peayKIHnU JaHHbIX.Co31aHue
IPYIII IPOLIECCOB, OOJIACTH CBSI3U, KOMMYHUKATOPBI.
OOMeH TaHHBIMHU BHYTPU TPYIIIBI, MEXTPYIIIOBOM
OOMeH.

Hroro

OIIK-2,
[1K-3

5 Texnomnorus
POrpaMMUPOBAHUS
OpenMP

ITocnenoBarenbHbIE U TapaJlJIeIbHBIE HUTU IPOrpaM-
MblL. JlupextuBbl OpenMP, hyHKIIMU BpeMEHH BBITIOIN-
HEHUs, IepeMeHHbIe OKpYkeHus. Kiaccel nepeMeH-
HbIX. Opranu3zanus napamuienbHbix cekiuil. [lapain-
JeNbHbIE HUKIBL. JlupexTuBsl cunxponusanuu.lIpu-
MeHeHHe (GYHKIUI 1 IepEMEHHBIX OKPYXEHUS IS
BBINIOJTHEHMSI TAPAJIJIENIBHBIX TPOIPAMM.

HUroro

OIlIK-2,
[1K-3

6 TexHosorus
MapaIeIbHOTO
MIPOrPaMMUPOBAHUS
CUDA

[IpumeHeHue rpaguuecKux MpoLEeccCOpoB B Ma-paj-
JIETIbHOM IPOTPaMMHUPOBAaHUU. MOJENb MOTO-KOBBIX
BbIunciieHui. Pacmmpenus s3pika C. Pabota ¢ mamsi-
Te10. [IprMepa nmporpamm MaTpUYHBIX BBIYUCIEHUH.

Hroro

OIIK-2,
[1K-3

7 TlapayienbHbie

YUCJICHHBIE aJITOPUTMBI
JUISL pEIIEHUS TUTTOBBIX
3aJ1a4 BEIYHUCIUTEIILHOM

MarpuyHO-BEKTOpHOE YMHOXeHHE. AropuTMbl DOK-
ca u Kennona.Pemienue cuctem JINHEWHBIX YpaBHE-
Huil: meron ["aycca, urepanrionnsie metobl.Ilapan-
JienbHas COPTUPOBKA; Mmy3bipbKoBast, Lllemnna, OpicTpas

OIlIK-2,
[1K-3
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MaTCMaTUuKH.

coptupoBka.3amaun 00paboTku rpados..

HUroro

2

Hroro 3a cemectp

12

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.

Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue TUCIMILIMH

Ne pa3nenoB naHHOUM TUCHMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO
M3ydeHre 00ecreunBaoNuX U 00eCeYnBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8
[IpeamecTByromue TUCIUTITUHBI

1 BeruncnurenbHas MaTeMaTHKa + +

2 MeTtonpl oNTUMHA3ALAT

3 OOBEKTHO-OPUEHTUPOBAHHOE . N

MporpaMMHUpOBaHUE

4 OcHOBBI pa3pabOTKU Ipo- . n

TPaMMHOTO 00€CTIeYeHHUS

5 TlpoekTupoBaHUE U TEXHUYE-

CKOC COIIPOBOXXJICHHUE KOMIIbIO- + +

TEpPHBIX CeTe

6 CucTeMHbIN aHAIN3 + + +
[Tocnenyrouiye TUCHUTIITUHBI

1 3amura BbIMYyCKHON KBaIu(u-

KallMOHHOW pabOoThI, BKITFOYAs . n N N

TOATOTOBKY K MPOIIEIype 3alllH-

ThI U IPOLIEAYPY 3ALLUTHI

2 3amuTa uHbOpMAaIu + +

3 IlpenaumuioMHasi mpakTUKa +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX NIPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX MTPU U3YUCHUU NTHUCHIUILIAHBI, U BUIOB 3aHS -

TN

§ Bunnl zanstuit
: . .
5 =l =
5 < g S DOopMBI KOHTPOJIA
< < :
Z = @)

OIIK-2 + + + 3ammTa oTuyera, 3auet, TecT

I1K-3 + + + 3amura otyera, 3auet, Tect
6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 =
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT § = & E
= 2 =
e e 2
= Sl
7 cemecTp
3 DTansl pa3paboTKu O6paboTKa 1 BBITIOJHEHNE MOAYJILHBIX MPOTPAMM B 4 OIIK-2,
napayienbHbeix MetogoB. | OC UNIX [1K-3
Cpenctsa pa3paboTKH Wroro 4
napasuieIbHbIX
IIPOrpamM.
4 Unrepoeiic nepenaun | OcHoBHbIe pyHKIIMK niepenaun MPI 4 OIIK-2,
coobmennit MP1 Komnextusnsle pynkiuu MPI. O6paboTka MaccuBOB 4 TIK-3
Pexxumebl nepenaun nanHbix B MPI 4
IIpounsBoansie Tumbl 1aHHbIX B MPI 4
Hroro 16
5 TexHonorus Boinonnenue nporpammsl B cpeae OpenMP 4 OIIK-2,
gporrﬁ\;MHpOBaHHH O6paboTka MaccUBOB ¢ Hcronb3oBanueM MPI u 4 IIK-3
pen OpenMP
O0paboTka MacCHBOB ¢ HUcnoib30BaHueM MPI u 4
OpenMP
B3aumogeiicTByromiye napajisiesbHble IPOLIECCH B 4
cpeae OpenMP
Hroro 16
8 3aueTHOE 3aHATHE [Tpuem 3aueta OIIK-2,
Htoro IIK=3
Hroro 3a cemectp 38

8. [IpakTHYeckue 3aHATHA (CEMUHAPBHI)

He npenycmotpeno PVYII.

9. CamocrosiTesqibHasi paboTa

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (popMHUpyeMble KOMITETEHITMH TPECTaBICHbI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMOoCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
3 =
) O =
Buner camocTosTenn,HON & > 0O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
7 cemecTp
1 Cocrosinue u npobaemsl | [IpopaboTka JIEKITMOHHOTO 1 OIIK-2, |Tecr
napasieabHbIX Marepuasa I1K-3
BBIYMCIICHU.
cie Hroro 1
2 MonenupoBaHue u IIpopaboTka JIEKIIUOHHOTO 2 |OIIK-2, |Tecr
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aHaJIu3 MapajuieIbHBIX Marepuasa I1K-3
anroput™MoB. [lokazarenu Hroro 2
Ka4yecTBa.
3 Dransl pa3paboTKu [IpopaboTka JIEKIIMOHHOTO 1 OIIK-2, |3ammura otuera, Tect
napajuleibHbIX METOJIOB. | MaTepuaia I1K-3
Cpenctra paspaborku OdopmieHne 0T4eTOB 10 2
nMapaiebHbIX IPOrPaMM. | = DATOPHBIM PAGOTAM
Htoro 3
4 Unrepeiic nepenaun | [IpopaboTka JIEKIMOHHOTO 10 |OIIK-2, |3amwura otuera, TecT
cooo1ennit MPI Marepuasa T1IK-3
OdopMmieHre 0TYETOB T10 12
J1abopaTOpHBIM paboTam
Hroro 22
5 TexHonorus [IpopaboTKa JIEeKIIUOHHOTO 10 |OIIK-2, |3amwura otuera, TecT
MIPOrpaMMHUPOBAHUS Marepuaia [IK-3
OpenMP OdopmiieHre 0TYETOB 110 12
J1abopaToOpHBIM paboTam
Hroro 22
6 TexHomorus IIpopaboTka JIEeKIIUOHHOTO 4 |OIIK-2, |Tecr
TapajuieTbHOTO Marepuana [1K-3
MIPOrpaMMHUPOBAHUS Vroro 4
CUDA
7 IlapannenbHble [IpopaboTKa JIEeKIIUOHHOTO 4 |OIIK-2, |Tecr
YUCJICHHBIE AJITOPUTMBI Marepualia [IK-3
JUISl PEILIEHUS] TUIIOBBIX Virtoro 4
3a7a4 BBIYMCIUTEIbHOM
MaTEMATUKH.
8 3aueTHOE 3aHATHE [ToaroroBka K KOJIJIOKBUY- 0 OIIK-2, |3auer, TecT
My [1K-3
Hroro 0
Hroro 3a cemectp 58
Hroro 58
10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amuTa oT4eTa 25 20 25 70
Tect 10 10 10 30
Hrtoro makcumyM 3a nepu- 35 30 35 100
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on

Hapacratomum nurorom 35 65 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6aJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecrevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. 1. Hemurtorun C.A., Crecuk O.JI. [TapanneasHoe mporpaMMUpOBaHueE JUIsi MHOTOITPOIIECCOP-
HBIX BBIYUCIUTENbHBIX cucTeM. - CI10.:bXB-IlerepOypr. 2014, - 397 c. [DnexTpoHHsIii pecypc] - Pexxum
noctyma: https://ibooks.ru/reading.php?productid=18391 (nara obpamenus: 25.06.2018).

12.2. lonoiHuTEAbHAS JIUTEpPaTypa
1. 1. AntoHoB A.C. Texnonoruu napasmiensHoro nporpammupoBanust MPI u OpenMP. Yue6Hoe
nocobue s By30B.- M.: M3n-Bo MI'Y, 2012 .- 2012 .- 344 c. (manwuune B oubmoteke TYCYP - 30 9k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOO U

1. ®edenos H.II. ITapannensHoe nporpaMMupoBaHue. MeToauueckue yKa3aHus Mo CaMoCTOs-
TeIbHOU M MHIAUBUAYalnbHOU pabore ctyneHToB / Tomck: TYCVYP, 2011. - 7 c. [OnexkrpoHHslit pecype] -
Pexxum noctyma: http://asu.tusur.ru/learning/spec230105/d52/s230105_d52 work.doc (nara oOpatenus:
25.06.2018).

2. 2. lllenpmuna, E. A. IlapannensHoe nporpaMMupoBaHue: MeToIM4eCKUe yKa3aHUs 10 Bbl-
MIOJIHEHUIO JTa0OPaTOPHBIX PadOT M caMOCTOATENIbHON padoThl s cTtyaeHToB 230400.62 «udopmaru-
OHHBIE CUCTEMBI U TexHonorum» [AnekrponHslit pecypc] / E. A. Illensmuna. — Tomck: TYCVYP, 2014. —
22 c.. [DnexTponnbli pecypce]| - Pexxum goctyna: https://edu.tusur.ru/publications/3874 (nara obpamenus:
25.06.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI
1. http://parallel.ru — HayuHno-uccnenoBaTebCKuii BEIYUCIUTEIbHBIN LIeHTp MI'Y

2. http://academy.hpc-russia.ru — JIeTHsIsl cynepKoMIbIOTepHAs akaaeMus (apXuB)

3. http://intuit.ru — UHTEpHET YHUBEPCUTET HHPOPMAITMOHHBIX TEXHOJIOTHUI

13. MaTtepuaibHO-TEXHMYECKOE 00ecreyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE ofecredeHne J1JIs JJadopaTOPHbIX padoT

VY4eOHas BerunciauTensHas 1aboparopust / KoMnbroTepHbIN Kiace

yueOHas ayTuTOPHsI ISl IPOBEACHHUSI 3aHATHI MPAKTUYSCKOTO TUTIA, YICOHAsT ayIUTOPHS IS TIPO -
BEJICHUSI 3aHATUHN J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX PabOT), TOMEIICHHE JIJISl TPOBEICHHMSI TPYIIIOBBIX W WHAMBUIYAIBHBIX KOHCYIBTAINH, TTOMEIICHHE
JUTSL TIPOBEICHHUS TEKYIIETO KOHTPOJIS U MMPOMEXKYTOYHOM aTTECTAINH, IIOMEIIEHUE U CaMOCTOSTEIbHON
paboTsl

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 435 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- PabGouas cranuusa Aquarius Pro P30S79 Intel Core 17/4 1'6;

- RAM/500I'6 HDD/LAN (10 mit.);

- [Ipoextop ACER X125H DLP;

- Konpuimonep;

- Buneokawmepa (2 mr.);

- Touka noctyna WiFi;

- Kommnekr cnennanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecTo npenoaBarens.

[IporpamMmMHoOe obecrieueHue:

— Adobe Acrobat Reader
Adobe Flash Player
- pulTY
— ®daitnossiit menemkep WinSCP
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13.1.3. MaTrepuaJibHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qiigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIMIaMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYNHBIX (OpMax, MOOMIIbHOM cHCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMauu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs UIs JIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA
1 Knacrep 3710 ...
a) KOMITBIOTEP C MHOTOSIZIEPHBIM IIPOIECCOPOM
b) HaOop COeAMHEHHBIX CEThIO BBIYUCIUTENbHBIX Y3JI0B
C) COBOKYITHOCTb IMPOIIECCOPOB € 0OIIEH MaMAThIO
d) kommbroTep ¢ rpadUUECKUMU YCKOPUTEIIMU

2 MyneTHIIpOLIECCOD
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a) MHOTOIIPOIIECCOPHAs BBIYMCIUTENbHASL CHCTEMA ¢ O0IIel MaMAThIO

b) MHOTOSIIEPHBIN MPOIECCOP

C) MHOTonponecCcopHad BbIYUCIUTCIIbHAA CUCTEMA C paCHpeIICJIeHHOﬁ IaMATBhIO
d) kactepHas BRIYMCIUTENbHAS CHCTEMA

3 YckopeHue napajuieIbHOU MPOrPaAMMBL...

a) onpenensaercs pazmepom Ol

b) 3aBUCHUT OT OBICTPOJCHCTBUS CETH

C) OTHOIICHHE BPEMEHU BBITIOJIHEHUS TIOCIEA0BATEILHOM MPOTrpaMMBbl K TTapauIeTbHOM
d) onpenensercs TOIBKO MPOU3BOIUTEIHLHOCTRIO MPOIIECCOB

4 [TapakoMIbrOTED -

a) o0azaeT HeOrpaHMYEHHBIM YUCIOM TporieccopoB u o0beMom Ol
b) IBYXMpOIIECCOPHBIN KOMITBIOTED

¢) komnbroTep ¢ AByMs rpaduueCKUMU YCKOPUTEISIMU

d) cocTouT M3 OCHOBHOTO M MOAYNHEHHOTO TIPOIIECCOPOB

5 3akoH AMpana ...

a) MO3BOJISIET OMPEACTUTh HEOOXOAUMOE YUCIIO MPOIECCOPOB

b) ompenenseT yckopeHre mapakoMITbIoTEpa

C) 3a/1a€T YUCJIIO PYCOB MapajlIeIbHON IPOrpPaMMBI

d) orpannuMBaeT yCKOpEHHE aJrOpUTMa €ro MOCIeI0BaTeIbHON YacThIO

6 KonmnuecTBO 3TanoB KaCKagHON CXEeMbl CYMMHUPOBAHUS OMPEAEIAETCS KaKk
a) TBOMYHBIN Torapudm oT uncia qaHHbx (N)

b) N/P

c) N

d) N*P

7 Pacumdpyiite cokpamenue MPI
a) Minimal Processors Interface
b) Message Passing Interface

¢) Maximal Program Include

d) Message Pattern Identification

8 Ha3Hnauenue kiroya —0 B mporpamme gee

a) MoJy4eHne 0ObEKTHON (POPMBI IPOTPaMMBI

b) oH 3aaeT UMs BXOIHOTO (aiina

C) KOMIIOHOBKA OOBEKTHBIX MOYJICH B 3arpy304HBIH
d) on 3amaet uMs BEIXOAHOTO (haiina

9 Kommynukarop B MPI

a) KOMMYTaTOp Y3JI0B B CYIIEPIBM

b) pacmipeaenseT JaHHBIE MO MTpoIeccamM

¢) 00BEIUHSIET TPYIILY IPOLIECCOB JUIs MEepeaun JaHHbBIX
d) cBazbiBaet nokanbHbie Ol y3108B B 0011TyI0 OI1

10 Yro onpenenser pyakuuss MPI Comm_ size
a) YUCJIO TPOLIECCOB, BHIMOIHIIOMINX IIPOrpaMmMy
b) HOMEp Tpolecca TeKyIero y3ia

C) 3a/1aeT pa3Mep KOMMYHHKATOpa

d) pasmep maHHBIX I TIepeaadn

11 B ¢pyaxnusx MPI_Send u MPI_Bcast yuacTByroT (BBIOEpUTE COUCTAHHE)
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a) J1Ba mpoliecca JBa mpoiiecca

b) Bce mporecchl ABa mpolecca
C) BCE MPOIIECCHI BCE MPOIIECCHI
d) nBa mporiecca Bce MPOIECChI

12 ®ynknun MPI Scatter u MPI_ Gather BeimonsstoT (BeIOEpUTE COUETaHUE)
a) pacchUIKy COOpPKY YacTH MacCHBa B MPOIIeccax

b) pacchUIKy pacchlUIKy YaCTH MacCHBa B IIpoIieccax

¢) cOOpKy COOpKY YacTH MaccuBa B IpoIeccax

d) cOOpKy pacchUIKy YaCTH MacCcHBa B IIpolieccax

13 Haznauenue ¢pyaxkuun MPI Reduce

a) Mepeciarh JaHHbIE BCEX MPOIECCOB B IPYTHE MPOIIECCHI

b) arperupoBath JaHHBIC BCEX MPOIIECCOB B OJJHO JTAHHOE

C) pacnpeacinTb JaHHBIC OAHOTI'O MPOoIECcCa B OCTAJIbHBIC

d) mpoBecTu onepanuio 0OpadOTKH TaHHBIX B KaXKJIOM IIpoliecce

14 Yxaxure criocod KOHCTpyHpoBaHus pousBoaHoro tTuna ¢pynkueir MPI Type contiguous
a) CTPYKTYPHBI

b) HHIAEKCHBIN

C) BEKTOPHBII

d) HenpephIBHBIN

15 Texnomorust OpenMP npennasHadyeHa AJisi HICIIOJIB30BAHUS B ...
a) MyJIbTUKOMIIBIOTEPAX C Pa3/IEJICHHON MaMsThIO

b) kmacrepax

C) MYJIBTHIIPOIIECCOPAX C OOIICH MaMsTHIO

d) B 001a4HBIX BBIYUCICHUSAX

16 B napamnensHbie nporpamMmmax OpenMP ucnosnb3yrores ...
a) TUPEKTHUBBI, QYHKIINH, IEPEMEHHBIC OKPYKCHUS

b) ¢pyHKIIMYM TIepenaun JaHHBIX, TPYIITBI, KOMMYHHUKATOPBI

C) MMPOU3BOHBIC TUIIBI, BUPTYaIbHbIC TOMIOJIOTUH, TPYIIIIBI

d) TUPEKTUBEI, TPYIIIBI, KOMMYHHUKATOPHI

17 NupexTtusa parallel

a) ompeeIsieT TEKYIee YUCII0 MOTOKOB B MTPOrpaMMe
b) pacnipenenseT qaHHBIC O TOTOKAM

C) 3aJaeT BBIMOJHAEMYIO B IOTOKE (PYHKITUIO

d) TMHaMHUYECKHU CO31aeT HOBBIE TTIOTOKH

18 O6mactu nerictBus mapameTpoB shared u private nupektussl parallel:
(BbIOEpUTE COUETAHME)

a) BCE TTOTOKH OJIUH MOTOK

b) Bce MOTOKH BCE MOTOKHU

C) OJIH TIOTOK BCE€ MOTOKH

d) oMH IMOTOK OJIMH TIOTOK

19 Ha3znauenue nupextussl for B OpenMP

a) pacchlIKa JaHHBIX 10 MapajuleNbHbIM BETBSAM
b) yrounenue QyHKIMH TOTOKA

C) BbIJIEJIEHUE MapalIeIbHON CEKIIUU

d) pacnapannenuBaHue UTepanui IUKIOB
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20 YxaxuTe JUPEKTUBY OapbepHOI CHHXPOHU3AIIUH TOTOKOB
a) barrier

b) sections

c¢) ordered

d) single

21 Vkaxxute JUPEKTUBY JUISl ONIPENEIECHNUS KPUTUUECKUX CEKIIMM
a) sections

b) section

¢) atomic

d) critical

22 VkaxuTe nmapaMmeTp TUPEKTUBHI for s yrpaBieHHs paclpeieieHueM UTepaluil [IMKIIa MEXKITY
MOTOKaMHU

a) schedule

b) reduction

¢) ordered

d) private

23 VYxaxxurte PyHKIHIO JJI YCTAHOBKH YKCJIa CO3/IaBaeMbIX TOTOKOB B TIPOTpaMMe
a) omp_get num threads(n)

b) omp get max threads(n)

c) omp_set dynamic()

d) omp_set num threads(n)

24 Yxaxurte PyHKIHIO I MOTy4YeHUs: Homepa rnotoka B OpenMP nmporpammme
a) omp_get thread num()

b) omp get num procs()

¢) omp_set num threads(n)

d) omp get max threads()

25 OtMeTbTe IpaBMIIbHYIO pacmudpoBky abopeuarypsr CUDA:
a) Compute Unified Dynamic Algorithm

b) Compilation Universal Dynamic Algorithm

¢) Cooperation Unified Device Architecture

d) Compute Unified Device Architecture

14.1.2. 3auér
. MynpTUIponeccops! U MyJIbTUKOMITBIOTEPHI.
. KitacrepHbie MHOTONpOIIECCOPHBIE BEIYMCIUTEIBHBIE CUCTEMBI.
. I'padoBas monens "onepauus - onepansl". Ee mapamerpsl.
. [TapakomnbroTEp KaK MOZEIb MapajlIeIbHbIX BBIYUCICHUH.
. Onucanue napauienbHOro alrOpUTMa, PacluCcaHnue
. ACCUMNTOTHYECKHE OILIEHKU BPEMEHH BBIMOJIHEHUS MapaJlIeIbHOTO aJrOpUTMa.
. Yckopenue U 3(h(heKTUBHOCTh KaK MOKa3aTey MapajuleIbHbIX BEIYUCICHHH.
. Kackagnas cxema CyMMHpOBaHHSI.
. MonudunupoBanHas KackagHas cxeMa CyMMHUPOBaHMUS.
10. KackazHble alnropuTMbl BEIYMCICHHS BCEX YACTHBIX CYMM.
11. Kacka/iHple aJIrOPUTMBbI TApAJJIEIbHOTO BBIYUCICHHUS 0000IIEHHOTO OJIMHOMA.
12. 3akon AMaana. BausiHue BpeMeHu nepeaayn JaHHbIX Ha YCKOPEHHUE.
13. MacutabupyeMocTh napauieIbHbIX aITOPUTMOB.
14. Tlapannenu3m JaHHBIX U Hapajiean3M 3a1ad.
15. Dransl pa3paboTKy MapauienbHON MPOrpaMMBl.
16. OcHOBHBIE TEXHOJIOTMH MAPAJIIEIbHOTO IPOrPAMMHUPOBAHHSL.
17. OcnoBubie npunuunsl MPI. [Tapannensnas nporpamma tuna SPMP.

O 01N DN B W~
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

JiparBep.

43.
44.
45.
46.

Yerpipe konuenuuu MPI. [TonsiTue koMMyHHKaTopa.

[lIects ocHOBHBIX hyHKIMI MPI.

MPI. ®yHKIUY TOYKa-TOYKA I Iepeaadn COOOIICHUH.

KonmnextuBnbie pyakuun MPI. [llupokoBemarenbHas pacChblIKH U PEAYKITUS JaHHBIX.
Komnnextususie pynxmu MPI i pacchiiku u c6opa JaHHBIX.

KonctpyupoBanue npousBoabix TuoB B MPI. HenpepbIBHBIN 1 BEKTOPHBIN CITOCOOBHI.
KonctpynpoBanue nmpou3BoHbIX TUIIOB B MPI. IHIEKCHBII U CTPYKTYpHBIN CIIOCOOBI.
®opmupoBaHUe COOOIICHU MTPU MOMOIIN YIAKOBKH M PACIIAKOBKH TaHHBIX.
Ocnosnble npuHLunel TexHosnorun OpenMP. Ctpykrypa OpenMP.

Mopnenb BbInogHEeHHs TporpaMMbl B OpenMP.

Tuns! nupextus B OpenMP.

Hupexrtusa parallel. OcHOBHBIC MTapaMeTpbl TUPEKTUBBI.

HupextuBa for. OCHOBHBIE TapaMeTPhl IUPEKTUBBI.

YnpaneHue nopsAIKOM BbIUMCICHUN NapAJIEIbHOTO IUKIIA.

JupektuBbl s napamuienusma 3agad B OpenMP.

OpenMP . Opraau3anys B3auMOUCKITIOUEHUS TTPH UCTIO30BAHUH OOIIHMX MEPEMEHHBIX.
OpenMP. @yHk1MyM yripaBieHUs: KOJINYECTBOM TOTOKOB.

OpenMP. ®yHKIIMM CUHXPOHU3AIUN

@yHKIMH BpeMeHH BbinosHeHUs: OpenMP.

ITepemennsbie okpyxxenust OpenMP.

I'padmueckue yckopurenu [IpumeneHne ux i 0OIUX BHIYUCICHUH.

Monens nporpammupoBanus B CUDA. Device u xost.

Hepapxus nuteit B ¢ CUDA. Cetka, O10KH, TOTOKH.

CUDA. Pacmmpenns si3bika C. Cneruduxatopsl GyHKIMA U TIEPEMEHHBIX.

CoctaBnblie yactu cucreMbl CUDA. bubianoreku anroputmoB, Bpemenu ucnoianenusi, CUDA

Tunst namstu B CUDA.

Pabota ¢ paznensemoit mamsiteio B CUDA.

JIvuHeiHbIN 1 OIOYHBIN MapasuleIbHbIe aITOPUTMBI MATPUYHBIX BHIYUCICHUH.
OcHoBHble TpuHIUNBI TexHOIOoruu OpenACC.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OrPaHUYEHHBIMU BO3MOXHOCTSIMHU
310POBbsI U HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHBIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpanunuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
O0IIeMeTUITUTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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