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

@axynpreT: PCY, PakyJabTeT CUCTEM YIIPABJICHUA

Kagenpa: ACY, Kadenpa aBToMaTH3MPOBAHHBIX CHCTEM YNIPaBJIeHUS

Kypc: 4

Cemectp: 7

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 Jlexnuu 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 Tpy10EMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auet: 7 cemecTp

Tomck 2018
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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-
TenbHass MaTeMmaThka, OOBbEeKTHO-OPUEHTHPOBAHHOE MporpaMMupoBaHue, OCHOBBI pa3pabOTKU MPO-
rpamMMHOTro obecrieueHus, CucTeMHbIH aHann3, OYHKIIMOHAIBHOE U JJOTHYECKOE IPOTPaMMHUPOBAHNE.

[TocnenyromumMu AUCUUTITMHAMH SBISIOTCS: METOABI ONTUMU3AIINH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-2 Croco6HOCTh OCBaWBaTh METOAMKHU HCIIOJNB30BAHUS MPOTPAMMHBIX CPEIICTB JJIsl pe-
HICHUS TPAKTUYECKUX 3a]1a4.;

— IIK-3 CnocoOHOCTh 000CHOBBIBATH IPUHUMAEMBbIE POEKTHBIE PELICHHUs, OCYLIECTBIATh 10~
CTaHOBKY U BBINOJHATH S3KCIIEPUMEHTHI 110 POBEPKE UX KOPPEKTHOCTU U IPPEKTUBHOCTH.;

B pesynpTrare u3ydeHus: IMCLUIIIMHBI 00YJatOIUNACS T0JIKEH:

— 3HaTh 3HaTh: * MeTo/bl NapalyiesIbHbIX BBIYUCICHUHN JUISl 3a7ja4 BBIYUCIUTEIbHOM MaTeMaTH -
KU (MaTpU4YHbIE BBIYMCIICHUS, PEIIEHNE CUCTEM JIMHEWHBIX YpaBHEHU, COPTUPOBKaA, 00paboTka rpados,
YpaBHEHHsI B YaCTHBIX NMPOU3BOIHBIX, MHOTOIKCTpEMalIbHAs onTUMH3aIys). * OCHOBHBIE MOAXOMABI K pa3-
paboTKe mapaieNnbHbIX IPOTPAMM.

— yMeTb YMeThb: * CTpOUTh MOJIENb BBIIIOJHEHUS HapalljieNibHbIX nporpamm. ¢ OneHuBaTh ¢-
(EeKTUBHOCTH NapasuIeIbHbIX BBIUMCICHUNA. * AHATU3UPOBATH CIOXKHOCTH BBIYMCIEHUI U BO3MOXKHOCTD
pacnapajuieIMBaHusl pa3pabaTbIBaeMbIX alropuTMOoB. ¢ [IpuMeHsATH 00mue cxembl pa3pabOTKH mapai-
JIENIbHBIX MPOTPAaMM JUIsl peajn3aluii COOCTBEHHBIX aJITOPUTMOB. * OIleHMBaTh OCHOBHBIE MTAPAMETPHI I10 -
Jy4aeMbIX MapajjIebHbIX IPOrpaMM, TaKUX Kak yCKopeHHe, 3(p(PeKTHBHOCTb U MaCIITaOMPyeMOCTb.

— BJaJerhb Brnanets: ocHOBaMu pa3paboTku napaiienbHbiX nporpamm s MBC ¢ npumeneHu -
eM texnosnoruii MPI, OpenMP, CUDA.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

7 cemecTp

AyrmutopHsble 3aHATHS (BCETO) 50 50
Jlexknuu 12 12
JlaboparopHbie pabOTHI 38 38
CamocrosTenbHas paboTa (BCero) 58 58
[ToaroroBka K KOJUIOKBUYMY
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 26 26
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[TpopaboTka JIEKITMOHHOTO MaTepraia 32 32
Bcero (6e3 ax3amena) 108 108
OO01mast Tpy1I0eMKOCTb, 4 108 108
3auetHbie EquHutib 3.0 3.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ 0]
= = 2 g 2 E
) 3 3 S 5 2
: = e | 83 2 g
HaspaHus pa3aenoB IUCIUTUIMHEI i Q. o, o 2 2 =
= < = g0 z E
< < o9 g~ CED
7 cemecTp
1 CocTosiHue u MpoOIEMBI MAPATIICIIbHBIX BbI- 2 0 1 3 OIIK-2, I1K-3
YUCJICHUM.
2 MoaenupoBaHue U aHAJIU3 MAPATIIEITbHBIX 2 0 2 4 OIIK-2, T1K-3
anroputmoB. [Toka3aTenu kadecTsa.
3 Dransl pa3paboTKH MapaIeTbHBIX METO- 1 4 3 8 OIIK-2, T11K-3
noB. Cpenctsa pa3paboTKH MapasuienbHbIX
Mporpamm.
4 Unrepdeiic nepenaun coodbmenmnii MPI 16 22 40 | OIIK-2, IIK-3
5 Texnonorus nporpammupoBanust OpenMP 16 22 40 OIIK-2, TIK-3
6 TexHoyorKs mapayyIeabHOrO MPOrPaAMMHUPO- | 0 4 5 OIIK-2, T1K-3
Banusi CUDA
7 IlapanienbHble YUCICHHBIE AJITOPUTMBI IS 2 0 4 6 OIIK-2, T11K-3
pElIeHUs TUTIOBBIX 33/1a4 BBIYUCIUTEIBHON
MaTeMaTUKH.
8 3aueTHOC 3aHATHE 0 2 0 2 OIIK-2, TIK-3
Hroro 3a cemectp 12 38 58 108
Hroro 12 38 58 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 3 =
3 s 5
2 25
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIINHBI IO JICKIHSIM 5 ) &5
o E
= 2 =
a e g
= S}
7 cemecTp
1 Cocrosinue u daxkTopsl, BIHstoNMe Ha 23PGHEKTUBHOCTH apalIeib- 2 OIIK-2,
MPOOJIEMBI MTAPAIITIENIBHBIX | HBIX BBIYHCICHUH. TPyTHOCTH U MEPCIIEKTUBBI Pa3BH- IK-3
BBIUMCIICHHH. THUSI MHOTOIIPOLIECCOPHBIX BBIUUCIUTENBHBIX CUCTEM U
MapayIeIbHOTO MPOTPAMMHUPOBAHHUS.
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Htoro

2 MonenupoBaHue u Konuenuus HeorpannueHHOro napasuienusma. [ pa- OIIK-2,
aHaJIN3 MapaIeIbHbBIX (hoBBIe MOJIENN MTApAIIJIENIbHBIX AITOPUTMOB. ACHM- [1K-3
anroputmoB. [TokazaTenu |NToTHYecKHEe OLIEHKH BpeMeHU BhlnosiHeHus. Kac-
KauyecTBa. KaJ{HbI€ BBIYHUCIICHUS, UX pean3anus. YCKOpeHHe U

3¢ dekTuBHOCTE. 3akoOH AMana. BiusHue BpeMeHu

repeiaun JaHHbIX Ha 9P PEKTUBHOCTH aJTOPUTMA.

Hroro
3 DOransl pa3paboTku [Tapannenusm JaHHBIX U Napajiennsm 3a1ad. OCHOB- OIIK-2,
MapajuieTbHBIX METO/IOB. | HBIE TaIlbl pa3pabOTKU MapauIeIbHOTO AITOPUTMA: [1K-3
Cpenctpa pa3paboTku JIEKOMITO3ULIMSI, IPOEKTUPOBAHUE OOMEHOB MEXTY 3a-
napaiebHbIX JlayaMu, YKpYITHEHUE, MJIaHUPOBaHUE BHIYMCICHUI -
IIPOrpaMM. .Hcnonp30Banue s3bIKOB IPOrpaMMUPOBaHUS U KOM-

MYHUKAIIMOHHBIX OnOmmoTek u narepderico. Pacma-

paJIeNUBaIOIINE KOMIIWISITOPBI, TUPEKTUBBI B SI3bI-

kax. [lapamnensHbie mpeaMeTHbIC OUOTMOTEKH.

WNHcTpyMEHTANIBHBIE CUCTEMBI U1l IPOEKTUPOBAHUS

napaiiesIbHbIX IPOrpaMM.

Hroro
4 Unrepdeiic nepenaun | [llecth 06mmx pynkumii MPI, koMMyHHKATODBHI. OIIK-2,
coobmiennit MPI OyHKIUN 00MeHa COOOIIEHUSIMU THITA «TOYKa-TOY- [1K-3

Ka»: OJIOKUPYIOIIUI 1 HEOJOKUPYIOINUA 0OMEH, CHH-

XPOHHBIE U CTaHAAPTHBIE MOCBUIKH co00meHmit. Koi-

JIEKTUBHBIE (PYHKIIMU OOMEHA TAaHHBIX: IIUPOKOBEIIA-

TEJBbHAS pacchUIKa, PyHKIMU cOOpa U pacChIaHMs

naHHbIX. OyHKIUHN peaykunu qaHHbX.Co3nanue

IpyIII IPOLIECCOB, OOJIACTH CBSI3U, KOMMYHHUKATOPBI.

OOMeH TaHHBIMU BHYTPH TPYIIIbI, MEXKTPYIIIOBOM

OOMeH.

Hroro
5 Texnonorus [TocnenoBarenbHble U MapajuIeIbHBIE HUTH IPOrPaAM- OIlK-2,
[IpOrpaMMUPOBaHUS Mbl. JlupextuBbl OpenMP, ¢pyHKIIMU BpeMEHH BBINOJ- [1K-3
OpenMP HEHHs1, IEPEMEHHBIE OKpYXeHMs. Kiaccel nepeMeH-

HbIX. Opranu3zanus napamuienbHbix cekuuil. [lapai-

nenbHble HUKIBIL. JlupexTuBsl cunxponusanuu.[Ipu-

MeHeHHE (GYHKIUI U IepEMEHHBIX OKPYXEHUS IS

BBIIIOJTHEHMSI TapAJIJIEJIbHBIX TPOrPaMM.

Hroro
6 Texnonorus [Ipumenenue rpaduyecKux MpoIeccCoOpoB B Ma-pai- OIIK-2,
IapajuieIbHOrO JIEIbHOM MPOTPAMMUPOBAHUH. MOJENb TOTO-KOBBIX [1K-3
MIPOTPaMMHUPOBAHUS BeIuMCIeHui. Pacimpenus s3pika C. Pabota ¢ nmams-
CUDA Th10. [IprMepa nporpaMm MaTpuuHBIX BBIUMCICHUH.

Hroro
7 IlapannenbHble Martpu4HO-BEKTOPHOE YMHOKEHHE. ANTrOpUTMBI DOK- OIlK-2,
YHCJIEHHBIE aIropuT™Mbl | ca U KeHHoHa.Penienue cuctem JIMHENHBIX ypaBHE- [1K-3

AJId pCIICHUA TUIIOBBIX
3aga4y BBIUHMCIIUTEILHOM
MaTE€MaTUuKH.

Hui: merox ["aycca, urepannonneie metozsl.Ilapan-
JeNibHasi COPTUPOBKA; Mmy3bIpbKoBasi, [llemnna, OpicTpas
coptupoBka.3anaun 006paboTku rpados.

HUroro
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Hroro 3a CEMCECTP

12

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCHUIITIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIbIyIIHMH)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

o0ecrieuyrBaeMbIMH (TTOCIIEAYIOIIMMHI) TUCIMIIMHAMU NIpe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

No pa3nenoB naHHOUM NUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO

Hay¥MeHOBaHME TUCIUILIMH M3ydeHre 00ecneurBaronuX U 00ecneunBaeMbIX JUCIIUILTUH
1 2 3 4 5 6 7 8
[IpeamecTByromue TUCHUTIITUHBI

1 BeruncnurenbHas MaTeMaTHKa + + +

2 OOBEKTHO-OPUEHTUPOBAHHOE n +

MIporpaMMHUpOBaHUE

3 OcHOBBI pa3pabOTKH MPO- . n

TPaMMHOTO 00ECTICUCHUS

4 CucreMHbIN aHAIU3 + +

5 OyHKIHMOHAIBHOE U JIOTHYE- n n n n

CKO€ MPOrpaMMHUPOBaHUE
[Tocnenyromue TUCIUITITUHBI

1 MeTtoap! ONITUMUA3ALIUA +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, GOPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YUYEHUH IWUCHUIUIMHBI, ¥ BHJIOB 3aHATHA

MIPEICTaBICHO B Tabmuiie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX NIPU U3YYEHUHN JUCLUIUIMHBL, U BUIOB 3aHs -

TUH

§ Bunel 3ansatuit
z .
5 g =)
& < S . DopMbl KOHTPOJIS
s = S 2
<z = @)

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

[IK-3 + + + 3amuTa oT4yeTa, 3auet, TecT
6. UnTepakTBHBIE MeTOABI M GOPMBI OPraHN3aLMU 00yYeHH s

He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT

TpynoeMkocTsb,
q

dopMupyeMbie
KOMIIETEHIIUN

7 cemecTp

3 DTansl pa3paboTKu O6paboTKa 1 BBITIOJHEHWE MOAYJILHBIX MPOTPAMM B
napayienbHbeix MetogoB. | OC UNIX

N

OIIK-2,
[1K-3
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Cpenctsa pa3paboTKu Hroro 4
napajuIeIbHbIX
IPOTpPaMM.
4 Unrepoeiic nepenaun | OcHoBHbIe pyHKIIMK niepenaun MPI 4 OIIK-2,
coobmenmit MPT Komnnexrususle pynkiun MPI. O6paboTka MaccuBOB 4 TIK-3
Pexxnmel nepenaun nanaeix B MPI 4
[TpownsBoanbie TUIBI TaHHBIX B MPI 4
Hroro 16
5 TexHonorus Brimonaenne nporpamMmsl B cpene OpenMP 4 OIIK-2,
I(I)p Orlf/l[ I\;MHP OBAHHA O6paboTka maccuBOB ¢ ucrnonb3oBanuem MPI u TIK-3
pen OpenMP
O6paboTka MaccuBOB ¢ ucronb3oBanueM MPI u 4
OpenMP
B3aumopneiicTByromue napapieabHble IPOUECCHI B 4
cpeae OpenMP
Hroro 16
8 3aueTHOE 3aHATHE IIpuem 3auera 2 OIIK-2,
Htoro 2 TIK-3
Hroro 3a cemectp 38
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
He npenycmotrpeno PVYII.

9. CamocTrosiTesqibHasi padoTa
Bunasl camoctosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B
tabiune 9.1.
Tabmua 9.1 — Buabl caMmocTosITebHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHIIMH

3 z§
: | i:
Bunrr camoctosaTensHON & > O
HazBanus pa3nenos = = @®opMBI KOHTPOJIS
6 ] = O
paboThI 8 s 2
S a8 =
al g
= S
7 cemecTp
1 Cocrostnue u npobaemsl | [IpopaGoTka JIEKITMOHHOTO 1 OIIK-2, |Tect
NapajuleIbHbIX Marepuala I1K-3
BBIYMCIICHH.
cie Hroro 1
2 MonenupoBaHue u [IpopaboTka JIEeKIIMOHHOTO 2 |OIIK-2, |Tect
aHaJIu3 NapajuieIbHBIX Marepuala I1K-3
anroput™MoB. [lokazarenu Hroro 7
KauecTBa.
3 DTansl pa3paboTKu [TpopaboTka JIEKITMOHHOTO 1 OIIK-2, |3ammuta otuera, Tect
napasuiesIbHbIX METOJIOB. | MaTepHuasa I1K-3
TB TKH
Cpencrsa paspabo OdopmieHne 0T4eTOB 110 2
napa’suiesbH .
PAILICIBHBIX HPOTPAMM. | ;a5 opatoprbiM paGoTam
Hroro 3
4 Untepeiic nepenaun | [IpopaboTka JIEKIMOHHOTO 10 |OIIK-2, |3amwura otuera, TecT
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cooo1ennit MPI Marepuasa TIK-3
OdopmieHre 0TYETOB TI0 12
J1abopaToOpHBIM paboTam
Hroro 22
5 TexHonorus [IpopaboTKa JIEKIUOHHOTO 10 |OIIK-2, |3amwura otuera, TecT
MIPOrpaMMHUPOBAHUS Marepuaia [IK-3
OpenMP OdopmiieHre 0TYETOB T10 12
J1abopaToOpHBIM paboTam
Hroro 22
6 TexHomorus IIpopaboTka JIEKIIUOHHOTO 4 |OIIK-2, |Tecr
TapajuieTbHOTO Marepuana [1K-3
ICI%)IF)pAaMMI/IpOBaHHH Hroro 4
7 IlapannenbHble [IpopaboTKa JIEeKIIUOHHOTO 4 |OIIK-2, |Tecr
YUCJICHHBIE AJITOPUTMBI Marepualia [IK-3
JUISl PEILIEHUS] TUIIOBBIX Hroro 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. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0amnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecCTp
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
on
Hapacrarommm ntorom 35 65 100 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHO# cymmbl OaiioB Ha Aaty KT 4
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Anronos A. IlapamiensHoe MporpaMMHUPOBAHUE C UCIIOIb30BaHUEM TexHosoruu MPI - [MH-
TEpHET pecypc] [DnexTpoHHBII pecypc] - Pexum JOCTYyTIA:
https://www.intuit.ru/studies/courses/1113/236/info, nata obpamenus: 08.06.2018.
2. JleBun M. IlapamiensHoe mporpaMMHpOBaHUE C HcToiab3oBaHueM OpenMP [DnekTpoHHBIHM
pecypc] - Pexum goctyma: https:/www.intuit.ru/studies/courses/1112/232/info, nata oOpateHus:
08.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. AnronoB A.C. Texnonoruu napamuienabHoro nporpammupoBanuss MPI u OpenMP. YueOnoe
nocobwue 11 By30B.- M.: 3n-Bo MI'Y, 2012 .- 2012 .- 344 c. (manuuue B oubmuoreke TYCVYP - 30 2k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE yUeOHO-MeTOAHuYEeCKH e MOCO0Uus

1. ®edenor H.II. [TapamnensHoe mporpaMMupoBaHue. Y4eOHO-METOAHMIECKOe TT0CcoOHe 1Mo Jia-
oopatopusiM padotam / Tomck: TYCVYP, 2011. - 20 c. [DnekTpoHHBI pecypc]. — Pexxum moctyma:
http://asu.tusur.ru/learning/spec230105/d52/s230105_d52 labs.doc. [DnekrponHslii pecypc] - Pexum mo-
cryna: http://asu.tusur.ru/learning/spec230105/d52/s230105_d52 labs.doc, nara o6pamenus: 08.06.2018.

2. ®edemor H.II. ITapamnensHoe mporpaMMupoBaHre. MeTonudeckiue yKa3zaHUs 10 CaMOCTOS -
TEIbHON W MHAMBUAYATbHOUN padoTe crymeHToB / Tomck: TYCVYP, 2011. - 7 c. [DnekTpoHHBINA pecypc]. —
Pexxum nocryma: http://asu.tusur.ru/learning/spec230105/d52/s230105 _d52 work.doc. [DnekTpoHHBIH pe-
cypc] - Pexxum nmoctyma: http://asu.tusur.ru/learning/spec230105/d52/s230105_d52 work.doc., nata 06-
pamenusi: 08.06.2018.

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. http://parallel.ru — HayqHo-ucciaenoBaTenbCKuil BEIYUCIUTENbHBIN 1IeHTp MY

2. http://academy.hpc-russia.ru — JIeTHsis1 cynepkoMIbIOTepHast akagaeMusi (apXuB)

3. http://intuit.ru — IHTEpHET YHUBEPCUTET UHPOPMAITMOHHBIX TEXHOJIOT U

13. MaTepuajibHO-TEXHHYECKOe o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
olecrieueHmne

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbro. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TEMaTHYeCKUe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCHUIUINHBI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U NTPOrPaMMHOe o0ecrneyeHue 1Jsl JJadOpaTOPHbIX padoT

Y4eOHast BEIUUCIUTENbHAS JTabopaTopust / KoMITbIOTepHBIN KIlacc

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUN JIaOOPATOPHOTO THUIIA, IIOMEIIEHUE 1T KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJTHEHUS KYp-
COBBIX PadOT), MOMEIICHHE JIJIsl TPOBEJCHHUSI TPYIIOBBIX U MHANBUAYAIBHBIX KOHCYIbTAIN, TOMEIIEHNE
JUTSL TIPOBEJICHUSI TEKYIIETO KOHTPOJIS M IPOMEXKYTOYHOM aTTECTAlUU, TTOMEIIEHUE ISl CAMOCTOSITEIIbHOM
paboThI

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 74, 435 ayn.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- Pabouas crannus Aquarius Pro P30S79 Intel Core 17/4 I'6;

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

- [Ipoextop ACER X125H DLP;

- Konauimonep;

- Buneokamepa (2 mr.);

- Touka noctyna WiFi;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[IporpamMmHoe obecnieueHue:
Adobe Acrobat Reader
Adobe Flash Player
— pulTY
— @aiinossiit Mmenemxep WinSCP

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
Jns caMoCTOSATEIbHON PabOThl MCIOJIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 0o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.
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CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas aylTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPpU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaIUK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBble 3aganus
1 Knacrep a10 ...
a) KOMIIBIOTEP C MHOTOSIEPHBIM IIPOLIECCOPOM
b) HAOOp COETMHEHHBIX CEThIO BEIYUCIUTEIBHBIX y3JI0B
C) COBOKYITHOCTh TPOIIECCOPOB C 0OIIEH MaMsIThIO
d) kommproTep ¢ rpaUUEeCKUMH YCKOPUTEIIMU

2 MyabsTHIIpOIIECCOD

a) MHOTOMPOIIECCOPHAs BRIYUCIUTENbHASI CUCTEMA C 00IIIeH MaMsIThIO

b) MHOTOSIIEPHBIN MPOIIECCOP

C) MHOTOMPOIIECCOPHAs BRIYUCIUTEIbHASI CUCTEMA C PACTIPEICIEHHON MaMsThIO
d) xactepHas BRIYMCIUTENbHAS CHCTEMA

3 YckopeHue napaieIbHOU MPOrPaAMMEL...

a) onpenensaercs pasmepom OII

b) 3aBUCHUT OT OBICTPOJCHCTBUS CETH

C) OTHOLIEHHE BPEMEHH BBIIIOJIHEHUS TIOCIEA0BATENbHOM MPOrpaMMBbl K TapauIeIbHON
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d) onpenensieTcst TONBKO MPOU3BOAUTEIHHOCTHIO MTPOLIECCOB

4 TTapakoMIIbIOTED -

a) o0aiaeT HEOTPaHWUYEHHBIM YHUCIIOM MPOoIieccopoB u oobemMom Ol
b) ABYXITPOIIECCOPHBII KOMITBIOTEP

¢) kommstotep ¢ AByMs rpaUueCKUMH YCKOPUTEIISIMA

d) cocToUT M3 OCHOBHOTO M MOAYMHEHHOTO MPOLIECCOPOB

5 3akon Ampana ...

a) TIO3BOJIAECT OMPENETUTh HE0OX0UMOE YUCIIO TTPOIIECCOPOB

b) onpenenser yckopeHre napakoMITbIoTepa

C) 3a/1a€T YMCJIO IPYCOB MapaieIbHONH IPOrpaMMBbI

d) orpaHruYMBaET yCKOPEHUE alITOPUTMA €TO IMOCIIEeI0BATEIbHON YaCThIO

6 KonmuiecTBo 3TamnoB KackagHOW CXeMbl CYMMHPOBAHHUS OTIPEIICIIICTCS Kak
a) IBOMYHBIH Jiorapudm ot yucia qanHbix (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 Ha3HaueHue Kkiroya —0 B MpOrpaMMme gec

a) ToJy4YeHrue 0ObeKTHON (DOPMBI TPOTpaMMBbI

b) oH 3amaet uMs BXoaHOTO (aiina

C) KOMITOHOBKa OOBEKTHBIX MOJIYJICH B 3arpy304HBIN
d) oH 3amaet UM BbIXOAHOTO (aiina

9 Kommynukatop B MPI

a) KOMMYTaTOp Y3JIOB B CYIIEPIBM

b) pacmpenensieT JaHHbIE 0 MPOIEccam

C) O0BEIUHSET TPYIITY MPOIECCOB IS TIEpeIavun TaHHBIX
d) ceszbiBaeT nokanbHbie OI1 y3moB B 00mryio OIT

10 Yro onpenensier pynkuus MPI Comm_size
a) YHCIIO MIPOIIECCOB, BHIIOIHIOMINX IPOTPaMMy
b) HOMep mpoIiecca TEKYIIETro y3a

C) 33/1aeT pa3Mep KOMMYHHKaToOpa

d) pa3mep JaHHBIX IS IEpeaaqn

11 B ¢pynkuusax MPI_Send u MPI_Bcast yuacTByroT (BbIOEpUTE COUETaHUE)
a) JBa mporiecca JBa mporecca

b) Bce mpoweccsl Ba npolecca

C) BCE MPOIIECCHI BCE MPOLIECCHI

d) 1Ba mporecca Bce IpoLECcCh

12 ®ynkmmu MPI Scatter 1 MPI_Gather BeInonssoT (BBIOEpHTE COYETAHUE)
a) pacchUIKy cOOPKY YacTh MacCHBa B MpoIeccax

b) pacchUIKy pacChUIKy YacTH MacCUBa B IpoIeccax

¢) cOOpKy COOpPKY YacTH MacCHBa B IIpolieccax
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d) cOopKy pacchlIKy YacTH MacCUBa B IpoIieccax

13 Haznauenue ¢pynxmmuu MPI Reduce

a) mepecinarh JaHHbIE BCEX MPOIIECCOB B APYTHE MPOIECCHI

b) arperupoBarh JaHHBIE BCEX MPOLIECCOB B OHO JAHHOE

C) pacmpenenuTh JaHHBIE OTHOTO MPOIEcca B OCTAIbHBIC

d) mpoBecTu onepanuio 00pabOTKU TaHHBIX B KaXJIOM IIpoliecce

14 Vkaxkute cnocod KOHCTpyHpoBaHUs npou3BoaHoro tuna ¢pynkuuerr MPI Type contiguous
a) CTPYKTYpPHBIU

b) MHIEKCHBIH

C) BEKTOPHBIN

d) HenpephIBHBIH

15 Texnonorust OpenMP npenHa3zHaueHa 1715 UCTIONB30BAHUA B ...
a) MYJIFTUKOMIIbIOTEpPAX C pa3feeHHON MaMsThIO

b) kmacrepax

C) MYJIBTUIIPOIIECCOPAX C OOIIEH MaMAThIO

d) B 001aYHBIX BRIYHCICHUSIX

16 B napamnensHbie nporpaMmax OpenMP ucnomns3yrores ...
a) TUPEKTUBBI, QYHKIINH, TIEPEMEHHBIC OKPYKCHHS

b) ¢pyHKIMHU nepeaun JaHHbBIX, TPYIIBI, KOMMYHHUKATOPbI

C) MMPOU3BOJHBIE TUIIbI, BUPTYaJbHbIE TOMOJIOTUH, TPYIIIIBI

d) AMpeKTUBBI, TPYIITBI, KOMMYHHKATOPHI

17 Tupextusa parallel

a) ompeneNsieT TeKyIlee YUCIIO IIOTOKOB B TIPOTrpaMMe
b) pacnpenenseT JaHHbIE MO MOTOKaM

C) 3a71a€T BBITIOJTHSAEMYIO B IMIOTOKE (PYHKITHIO

d) AMHAMHYECKHU CO37]aeT HOBBIE TOTOKH

18 OGnacTu neiictBus napamerpos shared u private nupexTussl parallel:
(BeIOCpUTE COUCTAHUE)

a) BC€ MOTOKU OJIUH MOTOK

b) Bce MOTOKH BCE MOTOKH

C) OJIMH MOTOK BCE MOTOKHU

d) oMH MOTOK OJIMH TIOTOK

19 Haznauenue qupextussl for B OpenMP

a) pacChlIKa JaHHBIX IO MapaJlJICIbHBIM BETBIAM
b) yrounenue GyHKIIMH MOTOKA

C) BbIJIEJICHUE TTApAIIEIBLHON CEKIIUU

d) pacnapayeuBaHue UTEpAIMil IIUKIOB

20 Yxkaxxute TUPEKTUBY OaphepHOM CHHXPOHHU3AIIUN TOTOKOB
a) barrier

b) sections

c¢) ordered

d) single

21 YkaxuTte TUPEKTUBY Ui ONPEAEICHUS KPUTUUECKUX CEKIUIA

a) sections
b) section
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¢) atomic
d) critical

22 VYxkaXuTe mapaMeTp TUPEKTUBHI for [JIs ympaBiIeHHs paclpeIeICHHEM UTEPAIHi ITUKIIa MEXKITY
MOTOKaMH

a) schedule

b) reduction

c¢) ordered

d) private

23 Vkaxwure QYyHKIUIO sl YCTAHOBKH YHCIIA CO3/1aBaEMBIX TIOTOKOB 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 Yxaxute (GyHKUIHUIO IS TOJIydeHus: Homepa rnotoka B OpenMP nporpamMmmme
a) omp get thread num()

b) omp get num_procs()

c) omp set num threads(n)

d) omp get max threads()

25 Ot™MeThTe MpaBUIIbHYIO pacndpoBKy abopeBuatypsl CUDA:
a) Compute Unified Dynamic Algorithm

b) Compilation Universal Dynamic Algorithm

¢) Cooperation Unified Device Architecture

d) Compute Unified Device Architecture

14.1.2. 3auér
. MynbTUnponeccopsl U MyJIbTUKOMIIBIOTEPHI.
. KitactepHble MHOTONPOLIECCOPHBIE BBIUNCIUTEIbHBIE CUCTEMBI.
. I'padoBast momens "omneparus - onepanasl". Ee mapamerpsr.
. [lapakomnbprOTEp Kak MOZEIb MapaJIEIbHbIX BHIYMCICHUI.
. Onucanue napauienbHOro aJIrOPUTMa, PacliuCaHue
. AcCUMNTOTHYECKHE OLICHKU BPEMEHHU BBINIOJIHEHUS NIaPAJIJIEIBHOTO aJITOPUTMA.
. YckopeHnue u 3QPpeKTUBHOCTb KaK MOKa3aTeIu MapajieIbHbIX BHIYMCICHUI.
. Kackagnas cxema cyMMHpOBaHMsL.
9. MoauduurpoBaHHas KackaJgHasi cxemMa CyMMHPOBaHHSL.
10. KackasHble anropuTMbl BBIYMCIIEHUS BCEX YACTHBIX CYMM.
11. KackagHple aaropuTMsbl NapajjieIbHOTO BBIYMCIEHUS 0000IIEHHOTO MOJIMHOMA.
12. 3akon AMpaana. BausiHue BpeMeHu nepeaayl JaHHbIX Ha YCKOPEHHUE.
13. MacurtabupyeMoCTh napaielbHbIX aJrOpPUTMOB.
14. ITapanyienusm NaHHBIX U HapajuIeIn3M 3a1ad.
15. Dramnbl pazpaboTku MapauieTbHON TPOrPAMMBIL.
16. OCHOBHBIE TEXHOJIOIMH NAPAIIJIEIIBHOTO IPOrPAMMHUPOBAHMSL.
17. OcunoBuble npuniunsl MPI. [1apannensnas nporpamma tuna SPMP.
18. Yersipe konuenuuu MPI. [TonsiTHe KOMMyHUKaTOpAa.
19. lllects ocHOBHBIX GyHKUMH MPI.
20. MPI. ®yHKIMHU TOYKa-TOYKA [T IEpeaadn COOOIIeHUH.
21. KonnextuBublie pynkuuu MPI. [llupokoBemiaTenbHas pacCbUIKU U PELYKLUS JAHHBIX.
22. KomnexktuHble pyHKiun MPI u1st paccbuiku 1 cOopa JaHHBIX.
23. KoncTtpyupoBanue npou3BoHbIx THIIOB B MPI. HenpepbIBHBINM 1 BEKTOPHBIH CITOCOOHI.
24. KoncrpyupoBaHue npou3BoaHbIX TUIIOB B MPI. MHAEKCHBIN U CTPYKTYPHBIM CLIOCOOBI.
25. ®opMupoBaHuE COOOIICHUH TPH MOMOIIN YIAKOBKHA U PACTIAKOBKH JTAHHBIX.
26. OcuHoBHble npuHLUNb TexHONI0oruu OpenMP. Ctpykrypa OpenMP.

03N DN~ W~

CornacoeaHa Ha noprane Ne 27993 14



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

39.
40.
41.
42.

IpaiiBep.
43
44
45
46

14.2.

Mogens BeinonHeHus nporpaMMsl B OpenMP.

Tuner qupextuB B OpenMP.

HupexTusa parallel. OcHOBHBIE TapaMeTpPhl TUPEKTUBBI.

Hupextusa for. OCHOBHBIC MTapaMeTPhl TUPEKTUBHI.

YnpasneHue nopsAIKOM BbIYUCICHUN NAapAJIIEIBHOTO LIUKIIA.

JupekTuBsl 11 napamuienu3ma 3agad B OpenMP.

OpenMP . Opranuzanus B3auMOUCKITIOYEHHS IPH UCIIOIb30BaHUH OOLINX MEPEMEHHBIX.
OpenMP. @yHK1MM ynpapieHHs KOTAYECTBOM TOTOKOB.

OpenMP. ®yHKIIMN CUHXPOHU3ALIUN

@yHKIMY BpeMeHU BblNloHeHus OpenMP.

ITepemennbie okpyxenust OpenMP.

. I'padmueckue yckopurenu [Ipumenenne ux ajist 0OIMUX BEIYUCICHUN.

Mopnens nporpammupoBanusi B CUDA. Device u xost.

Wepapxus nureii B ¢ CUDA. CeTka, 6J0KH, TTOTOKH.

CUDA. Pacmmpenus sizbika C. Crienugukarops! GyHKIUH 1 IEpEMEHHBIX.

Cocrasubie yactu cucteMbl CUDA. bubmmorekn anroputmoB, Bpemenu ucnoinenus, CUDA

. Tunel mamsatu B CUDA.

. Pabota c pazngensemoii mamsateio B CUDA.

. JIuneliHbIil ¥ OJI0YHBINA MapajuIeTbHbIC AITOPUTMbBI MATPUYHBIX BEIYMCIICHHM.
. OcHoBHble npuHLUIIEl TexHONOrUH OpenACC.

Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B

I[JISI JiuIy ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_I€ 14.

Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHBIC MaTepualibl OUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
370pOBbsI U HHBAJIN/IOB
Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

C napyueHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITeNIbHbIE PaOOTHI, BONPOCHI K METONaMHU
amrapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpeuMy1ieCTBEHHO IIPOBEpPKA
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToan4yeckue PEKOMEHIAIIUH MO OIICHOYHBIM MaTepuajJdaM AJis JIMIl ¢ OrpaHuI€HHbIMHU

BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIU/10B

s nun ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 30POBbs M MHBAIUJOB IIPEAYCMAaTPUBAETCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

B Me4yaTHoOU (hopme;

B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

METOJIOM YTEHHsI aCCUCTCHTOM 33JJaHuUs BCIYX;
MPEOCTABJICHUE 3a/IaHUs C UCTIONIB30BAaHUEM CYpPJIOTIEPEBO/IA.

.HI/IIIaM C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3O0POBbA W HMHBAJIHWIAM YBCIWYHUBACTCA BPEMA Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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