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1. IlepeyeHb MIAHNPYEMBIX pPe3yJbTATOB 00y4eHHs N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI
NPOrpaMMblI

B pesynbrare ocBoeHus mporpamMmbl OakanaBpuatra OOydYalOIIMKCSA JOJKEH OBJAJETh
CIICAYIONIMMU Pe3yJabTaTaMH OOYyUSHHS 110 JUCIUTLTHHE (MOTYITIO):

Koowt Pe3yabrarsl ocBoenuss OOII IlepedyeHb MIaHMPYyeEMbIX
Komnemeny, Cooepircanue Komnemenyuii pe3yJbTaToB 00y4eHHs 110
uu AMCHUILIMHE

OIlK-3 CIOCOOHOCTH K pa3paboTKe 3HATh:
AITOPUTMUYCCKUX U MIPOIPAMMHBIX | — OCHOBHBIC HaIpaBJICHUS DPa3BUTHS
pelieHuii B 00J1aCTH CUCTEMHOTO U BBICOKOTIPOU3BOAUTEIIbHBIX
MIPUKJIAAHOTO IIPOTPaMMUPOBAHHS, KOMIIBIOTEPOB;
MAaTE€MAaTUYCCKHX, Bnaners:
MH(POPMALMOHHBIX U —  METOJOJOTHEN u HaBBIKaMU
MMHTAIMOHHBIX MOJICIICH, pCUICHMUSI HAYYHBIX M MPAKTHYCCKUX
CO3/IaHUI0 UH(POPMALIMOHHBIX 3a/ay, UCTIOJB3YS
peCypCoB INI00ATIBHBIX CETEH, MHOTOIPOLIECCOPHBIE
00pa30BaTEILHOIO KOHTEHTA, BBIYMCIIUTEIIbHBIC CUCTEMBI u
IMPHUKIIAAHBIX 0a3 JaHHBIX, TECTOB U napanjiejibHOe HpOFpaMMI/IpOBaHI/Ie;

CpCaCTB TCCTUPOBAHUSA CUCTEM U
CpCACTB HAa COOTBECTCTBUC
CTaHaapTaM U UCXOAHbIM

TpeOOBaHUSIM

ITK-7 CIOCOOHOCTH K pa3padoTKe 1 YMeTb:
MIPUMECHECHHIO aJITOPUTMHUYCCKUX — MPUMEHSATH Ha IPaKTUKE
Y IPOrPaMMHBIX PELICHUH B napajuIeIbHOE MMPOrPAMMHUPOBAHHIE;

00J1aCTH CUCTEMHOTO U
MIPHUKJIATHOTO MPOTPAMMHOTO
obecrieueHus

2. MecTO IMCHMIIMHBI B CTPYKTYpe NPorpaMmbl 0aKkajaBpuara

JucuumuimHa BXoauT B BapuatuBHyro 9acte YII OOII ¢ kogom B1.B.O/L.9.

[lenbto ocBoeHMs IUCHUIUIMHBL ““T€XHOJIOrMM NapauieNbHOr0 IMPOrpaMMHUPOBAHUS
ABIIIETCSI — OCBOEHHME 0a30BbIX 3HaHMW B 00JacTH  apXMUTEKTYpbl COBPEMEHHBIX
MHOTOMPOIIECCOPHBIX BBIYMCIUTENBHBIX CHUCTEM, MapajulebHOM 00paboTku uHbOpManuy,
TEXHOJOTMI  OpraHu3alMy  [apajuleJbHBIX  BBIYMCIEHMH  HAa  MHOTOINPOLIECCOPHBIX
BBIUMCIUTENbHBIX KOMIUIEKCAX C paclpeeIeHHON WK o01Ieil onepaTuBHOMN MaMsThIO.

Kypc 3anumaer ocoboe MecTo B y4yeOHOM IUIaHE CpeAM JUCHUUIUIMH (aKyJIbTeTa 1o ero
3Ha4YeHHI0. BMecTe ¢ Kypcamu mo ImporpaMMHpOBaHUIO, Kypc “TeXHOJIOTMM IMapauieIbHOIO
IPOTPaMMHUPOBAaHUS” COCTABIIIET OCHOBY 00Opa3oBaHMs CTYJIEHTa B YacTH COBPEMEHHBIX
MH(pOPMallMOHHBIX TexHoJoruil. Kypc paccuntan Ha CTYJEHTOB, MMEIOIIUX IOATOTOBKY IO
IPEIUIECTBYIOIUM KypcaM, KacaroUIMXcs OCHOBaM IPOIPaMMHPOBAHUS C HCIOJIb30BAaHUEM
anroputMudeckux s3pikoB Cu unum  DopTpaH, BBHIYHCIUTENBHBIM MeToJlaM. B  TeueHue
IpenojaBaHus Kypca IpEANosaraercsi, 4To CTYAEHTbl 3HAKOMBI C OCHOBHBIMU IOHATHAMU
anredpbl, KOMOMHATOPUKH, JIOTUKU, UHPOPMATHKHU, KOTOPHIE YUTAIOTCS Ha (hakyiabTeTe mepen
W3Y4YEHHUEM JAHHOMW AMCLHUIIINHBIL.

3HaHMsI, HABBIKU U YMEHUS, IPUOOpETEHHBIE B pE3yJIbTaTe MPOXOXKACHUS Kypca, OyayT
BOCTpeOOBaHbl MPHU HW3YYEHUM AUCLUUIUIMH, CBSA3aHHBIX C pacHapajieIMBaHHEM pPa3IUYHbIX

b
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BBIYUCIIUTCIIbHBIX AJITOPUTMOB C MNPUMCHCHUCM HaI/I6OJIee MNOMYJIAPHBIX  TCXHOJIOT 5051
napaJuIeIbHBIX BBIYMCIICHUH, a TaKkKe MPH MPOBEICHUH BBIYHCIUTEIBHBIX KCIIEPHMEHTOB B
Cllydyae BBINOJHEHUS MTOTOBOM KBaIM(UKAMOHHOW paboThl, CBA3aHHOW C peanu3anueit
BBICOK0I()(DEKTUBHBIX IMapauICIbHBIX AJITOPHUTMOB.

JucuurinuHa u3ydaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM TUCHUNIHHBI (MOAYJIS1) B 3a4€THBIX €IMHUIIAX C YKA3aHHEM KOJINYECTBA
aKajgeMHYecKHX YaCOB, BblJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenojaasareseM (10 BUAaM 3aHATHIA) U HA CAMOCTOATEJIbHYI0 padoTy 00y4arouuxcst

OO6mast TPYJOEMKOCTh JUCIHUIUIMHBI  COCTaBIISCT 2 3aYeTHBIX €IWHUL, (2
aKaJeMHUYECKUX Yaca.

3.1.  O6vém oucyunnunvt (M0o0y1) no 6udam yueOHvIX 3aHamuil (6 uacax)

.. Bceero yacos
O0béM TUCUMIINHBI =
JUIsL OYHON (POpMBI 00YUEHHUSI
O061mas TpyA0eMKOCTh AUCHUTIIMHBI 12
KonrtakTHas pabora 00y4aronumxcs ¢ mpemnoaaBaresem (1o o4
BUJIaM Y4eOHBIX 3aHsTHIA) (BCEro)
AynautopHas pabora (Bcero): o4
B TOM YHCJIE:
JICKIINH 18
1ab0paTopHBIE PaOOTHI 36
CamocTtosTenbHas pabota o0yyaronmxcs (BCero) 18
Bun npomexxyrouHol aTTectanuu odydatonierocs (3a4er / 3auer
9K3aMEH)

4. CoaepxaHue THCHMILIMHBI (MOIYJIs1), CTPYKTYPHMPOBaHHOE 110 pa3jejam (Temam) ¢
yKa3aHHeM OTBeIeHHOI0 HAa HUX KOJIMYeCTBA aKa/leMHUYeCKHX YacOB U BUJ0B Y4eOHbIX
3aHATHH

4.1.  Pa3zoenvt Oucuyuniunvt (MoOy1s) U mpyooemMKoCmb N0 6UOAM YUEOHbIX 3aHAmuil (6
aKademMuuecKux 4acax)

Bunbr yueOHbIX
= 3aHSATHH, BKITIOYAs
§ CaMOCTOSITENBHYO
< paboty
S o0ydJaronmxcst
3 DOopMBI TEKYIIETO
Ne Paznen Z U TPYJOEMKOCTb (B
= KOHTPOJISl YCIIEBAEMOCTH
n/m JUCIUTUTAHBI 2 yacax)
X | aynutopuele | Cam
= yuebHBIE | OCTO
§ 3QHATHS ATEN
bHas
8 |Jlex. | Jla6.
paod.

1 | OcHoBHble  HampaBieHus | 1 1 0 0 [IpoBepka TECTOBBIX
pa3BHUTHUS 3aaHuil,  JIOMAIIHEeTo
BBICOKOTIPOU3BOIUTEIHHBIX 3aJJaHHsL.

KOMITbIOTEPOB
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2 | OgHomporeccopHas 5 1 2 2 [IpoBepka TECTOBBIX
ONTUMHU3AIHNS AJTOPUTMOB 3aJaHui,  JIOMAIIHEro

3aJJaHMsL.

3 | Ouenku 3 1 2 0 [TpoBepka TECTOBBIX
MIPOU3BOIUTEIILHOCTH 3aJaHHid,  JIOMAIIHETro
BBIUUCIIUTEIILHBIX CUCTEM 3aJaHMsL.

4 | Knaccudukamus 1 1 0 0 [IpoBepka TECTOBBIX
MHOT'OIIPOLIECCOPHBIX 3a/1aHUM.
BBIYUCIIUTEILHBIX CUCTEM

5 | [IpoGnemsbl cozmanus 6 2 2 2 IIpoBepka TECTOBBIX
KJIACTEPHBIX CHCTEM 3aJJaHHN.

6 | [lapagurmel, Mogenu u 2 2 0 0 IIpoBepka TECTOBBIX
TEXHOJIOTUH MTapauIeIbHOTO 3aJJaHHN.
IPOrpaMMHUPOBAHUS

7 | [TapannensHOE 28 2 22 4 [IpoBepka TECTOBBIX
IPOrpaMMHUPOBAHUE C 3aJaHH, JOMAIITHUX
UCTIOJIb30BaHUEM 3aJJaHHid, CEMECTPOBOIO
uHTepdeiica nepepayn 3aJaHMsL.
cooOmmenut MPI

8 | [MapamnensHOE 6 2 2 2 [IpoBepka TECTOBBIX
pOrpaMMHUPOBaHUE Ha 3aJaHuid,  JIOMAIIHEro
crcTeMax ¢ oomei 3aJaHMs.
namsTeio (OpenMP)

9 | [MapamnensHOE 2 2 0 0 [IpoBepka TECTOBBIX
IIPOrpaMMHUpPOBAHUE Ha 3a/1aHUM.
crcTeMaxX CMEIIaHHOTO
TUTIA

10 | Ornaaka, TpaccUpoBKa U 5 1 2 2 [IpoBepka TECTOBBIX
npoGUIMpoOBaHNe 3aJaHuid,  JIOMAaIIHETro
napajuIeNbHBIX TPOrpaMM 3a/laHusl.

11 | OcHOBHBIE TOHATHS ) 1 2 2 [IpoBepka TECTOBBIX
napajuieiu3mMa anropuTMOB 3aJJaHui,  JIOMAIIHEro

3aJaHMsL.

12 | AnropuT™Mbl MaTpUYHOMN 6 2 2 2 IIposepka TECTOBBIX
anreOphl U UX 3aJaHuid,  JIOMAaIIHETo
pacnapaieIMBaHue 3a/laHusl.

72 18 36 18
Bcero
4.2.  Cooepicanue oucyuniunsvl (MoOyisn), CMPyKmMypuposanHoe no memam (pazoenam)
CopaeprxaHue JIeKIIHOHHbBIX 3aHATHIA
HaunmenoBanue paspaena Coneprxanue pazaena JuCHUILTHHBI
JUCITUTUTAHBI
OCHOBHBIE HaIlpaBIEHUSA [Tyt JIOCTHKEHUS napajuiem3ma:
pa3BUTHS HE3aBUCHUMOCTh  (DYHKIIMOHHPOBAHUS  OTAEIBHBIX
BBICOKOTIPOU3BOIUTEIHHBIX (bYHKIIMOHATHHBIX YCTPOKCTB, M30BITOYHOCTH
KOMITbIOTEPOB HJIEMEHTOB BBIUMCIUTEIBHON CHCTEMBI, TyOJIMpOBaHUE

ycTrpoiicTB. BekropHas u koHBeiliepHas oOpaboTka
JaHHBIX. MHOTONpPOLECCOpHass ¥ MHOTOMAIIMHHAS,
napajuiebHas 00pa0oTka JaHHBIX. 3akoH Mypa,
cepkuBatonve (akTopsl HapallMBaHUS KOJHYECTBA
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TPAH3HCTOPOB HA KPUCTAJUIC M YACTOTHI MPOIECCOPOB.

[IpuBnekareabHOCTh MoJIX01a MapayieaIbHON
00pabotkn  gaHHBIX. ChepkuBaromuye  (HaKTOpPbI
MTOBCEMECTHOTO BHEJPCHUS napauIebHbIX

BBIUMCICHUN. DBenoMCTBEHHBIE, HalMOHAIBHBIE U
JIpyrue IporpaMMbl, HAIpPaBICHHBICE Ha pa3BUTHE

napajuIeIbHbIX BBIYNCIICHUN B Poccun.
HeoOxonumocTtsb U3Y4EHUS JUCLUILINHBI
[1apaJuUIEILHOTO IIPOrPaMMUPOBAHHS. Ilepeuens
KPUTHUYECKHX  3aJad, pelIeHHe  KOTOphIX  0e3
MCIIOJIb30BaHUs IapauIeIbHBIX BBIUMCIICHUN

3aTPy[IHEHO WM BOBCE HEBO3MOXkHO. CoxepikaHue
Kypca  MapauleIbHOIO  IPOrpaMMHUpPOBaHUSA — —
XapaKTepUCTHKa OCHOBHBIX COCTABJIAIOIIUX OJIOKOB
JEKIMOHHOIO Kypca, IMPAaKTUYEeCKUX 3aHsATHH. CIHCOK
OCHOBHOM M JIOIOJHUTEIIBbHOM JINTEPATYPHI.

OnHomnporeccopHas
OIITHUMM3ALIUS

[ToBpilIeHHE TPOU3ZBOAUTENHLHOCTH MPOIIECCOpa IPHU
00paboTKEe MAacCUBOB C HCIIOJIb30BAHUEM ITUKJIOB.
SIBHBIE  IUKIBI C  TOCTOSHHBIMH  TpaHUIAMHU.
MHorokparHoe HCIIOJIb30BAaHUE KB9M]a.
Hcnonp3oBaHue MpeaBAPUTEIBHOM  BBHIOOPKH  MpHU
3arpy3ke JaHHBIX M3 OIEPATUBHOM MaMsITH B K3II
BTOPOTo ypoBHs. V3MeHeHHe MHCTPYKIMM 3a7aun s
JYYIIEro KAIIHUPOBaHMS. ApPXUTEKTYPHO-3aBHCUMAas
ONTUMM3AIMS;, OTJIMYUS Pa3BEPTHIBAHMS LIUKIIOB JUJIS
BEKTOPHBIX M KJII-OPUCHTUPOBAHHBIX aAPXUTEKTYP.
KouBeliepnass 00paboTka JaHHBIX. 3aBHCHMOCTH
IIPOM3BOJUTENIBHOCTH  TIpolieccopa  OT  crocoba
OMMCAHUS U XPAHEHUS JTaHHBIX.

OueHkn
MIPOU3BOIUTENBHOCTH
BBIUUCIIUTENBHBIX CUCTEM

CranpapTtHble METOJIUKH U3MEpEeHUs
npousBogutenbHoctu  MIPS, MFLOPS wu T.1.
[Tpon3BOOUTENBHOCTh  KJIaCTE€pa —  JIATEHTHOCTb,
IIPOITyCKHAast CIIOCOOHOCTb. OOuenpu3HaHHbIE
METOJIUKH U3MEpEeHUs IIPOU3BOUTENBHOCTH
MHOTONPOLIECCOPHBIX ~ BBIYUCIUTEIBHBIX  CHCTEM.
TOP500 — wMupoBOW pEeHTHHT CYNEepKOMIBIOTEPOB
(kpaTkas XapaKTEepUCTHKA HEPBBIX 5-n
cynepkommnbiorepoB mupa). TOPS50 — Poccuiickuit
PEUTHHT CYNEepKOMIBIOTEPOB (KpaTKasi XapaKTepUCTHKA
nepBbIX 5-u cynepkomnbioTepoB Poccun). [lepeuens ¢
XapakTepucTukoi CHOMPCKUX CYHNEpKOMIbIOTEPHBIX
neHTpoB (Tomck, HoBocubupck, KpacHospck, OMck).
CocTosHME BOIIpOCa MNapaUIEIbHBIX BBIYUCICHUN B
KemepoBCcKkOoM rocy1apcTBEHHOM YHHUBEPCUTETE.

Knaccudukanus
MHOTOTIPOIIECCOPHBIX
BBIYUCIIUTEILHBIX CUCTEM

Cuctembl ¢ pacrhpeneneHHoO, oOmeil naMmAarTelo,
pUMephl cucTeM. MaccUBHO-TIapaslieIbHble CUCTEMBI
(MPP). CuMMeTpHuuHBbIE MYJIbTUIIPOLIECCOPHBIE
cucrteMbl (SMP). TlapannenbHbie BEKTOPHBIE CHCTEMBI
(PVP). CucteMsl ¢ HEOAHOPOAHBIM JOCTYIIOM K NaMSITH
(Numa), nmpumepsl cucteMm. KoMIbroTepHBIE KIIaCTEPHI
— CIEeIHUATU3UPOBAHHbIE U TOJHO(YHKIIMOHAIbHBIE.
HcTopusi BOSHUKHOBEHUS! KOMITBIOTEPHBIX KJIACTEPOB —
npoekT Beowulf. MeTa-KOMOBIOTHHT — HOpUMEPHI

PIIJ{ «b1.B.O/1.9 Texnonoruu napaaieabHOT0 MPOrpaMMHUPOBAHUS» 6




JnercTByromux MmpoekTtoB. Knaccudukamus OnuHHa,
[Hopa u T.1. Opranusanys MeXIPOLECCOPHBIX CBS3EH
— KOMMYHUKaIlMOHHBIE Tononoruu. [Ipumepsl cereBbIx
pelmieHu Ui CO3JaHMs  KIACTEPHBIX  CUCTEM.
CoBpeMeHHbIE MUKPOIIPOLIECCOPBI, UCIIOJIB3YEMBIE IIPU
IIOCTPOCHUH KJIacTepHbIx pemeHu. Kommanus T-
1aTGOPMBI.

[TpoGembr
KJIACTEPHBIX CHCTEM

CO3aaHusA

bynymuii  kmacrep
3agauyu. Ilarocel

OTIPENENAIOT  CYLIECTBYIOIINE
M MHHYCHl CBOEro Kiacrepa u
aperayemoro.  bromker Ha  oOChHyXUBaHUE U
comepkanue  kiactepa. KaapoBoe — oOecrieueHwue.
bazoBas uMHQpaCTpyKTypa: TMOMEIIEHHE, CHUCTEMBI
OXJIQXKICHUS BO3/IyXa, oI, 0€301acHOCTb.
[TpoexTrpoBaHUE apXUTEKTYPHI: 0a30BbIe KOMIIOHEHTHI
KJacTepa, KOMIIOHOBKa KJlacTepa, BBIOOp mporeccopa,
orepaTUBHAs MAMSTh, TUCKH, TOJIOBHOHM y3€l KilacTepa,
cereBas ~ MH(ppacTpykTypa  (KOMMYHHKallMOHHAs,
TpaHCIOpTHasi, cepBucHas). IlocraBka u MOHTax
00opyoBaHusl. VYcraHoBKa " HaCTpoiiKa
nporpaMMHOro odecrnieuenus. Cpeacrtsa pa3pabOTKH U
NPUKIaJHOE TIPOrpaMMHOE oOecriedeHne. MOHUTOPHUHT
kiactepa. O6cnyxuBanue kiacrepa. UndopmannonHo-
BBIYHCIIUTEILHBIN nopran KemepoBckoro
rOCYJapCTBEHHOTO YHHBEPCHUTETA.

[Tapagurmel, Momenu w
TEXHOJIOTHM  MapauIeIbHOTO
MIPOTrpaMMHUPOBAHUS

OYHKIMOHANBHBIN MapajuleNiu3M, Mapaiien3M [0
nmaHHbeIM. [lapagurma master-slave. Ilapagurma SPMD.
[Tapanurma konseiiepuzanuu. [lapagurma “pasnensii u
BiacTByi”. CHEKyJISITUBHBIN TMapauieau3M. BaxHOCTh
BBIOOpPAa TEXHOJOTHHM [UISl pealu3alil  aaropuTMa.
Monens ooMena coobmennsamu — MPI. Monens o0mieit
namatu — OPENMP. Konuenuuss BHUpTyalbHOH,
paznensemoii namsati — Linda. Poccuiickue pa3paboTku
— T-cucrema, cucrema DVM. IlpoGiembl co3mpaHus
cpeicTBa aBTOMAaTU4YECKOr0 pacrapaieTuBaHus
Iporpamm.

[TapannensHoE
MIPOrpaMMUPOBAHHE c
WCIIOIh30BaHUEM UHTEpdeiica
nepenaun coodiennii MPI

bu6anorexka MPIL. Monens SIMD. HMaunumanusanus u
3aBepmieHne MPI-npunoxenus. TodeuHsle OOMEHBI
JAaHHBIMM ~ Mexay npoueccamu  MPI-nporpammsr.
Pexumbl  Oydepuszaunu. IIpobmema  deadlock’os.
KonnextuBHble B3aummoaencTBus mnpoueccos B MPL
YrpasieHue rpynmnamMu 1 KoMMyHukaropamu B MPL

[TapannensHoe
MporpaMMHUpPOBaHUE Ha
cucreMax C OOmell mnamMsaTbIo

(OpenMP)

Beenenune B OpenMP. CrangapTsl nporpaMMupOBaHUS
JUIsL CUCTEM ¢ paszaensemMord mnamaTteio. Co3maHue

MHOT'OIIOTOYHBIX MPUIOKEHUH. Hcnonb3oBanue
MHOIOIIOTOYHOCTU  IIpH  HPOrpaMMHUPOBAHUU UL
MHOTOsIIEpHBIX aTgopM. CHHXpOHHU3ALMS JAaHHBIX
MEXIy BETBAMM B IAPAJLIEIBHOM  IIporpamme.

Jupexrtussl s3p1ka OpenMP.

[TapamnensHoe
MIpOrpaMMHUpPOBaHUE
CUCTEMax CMEIIAHHOIO THUIIA

Ha

['ubpuanbie Moaenu nporpammupoBanust SMP-cucrem.
[lepemaya  maHHBIX ~ MEXZAY  y3JaMH  KiacTepa
¢ynkuusmu MPI, oOMeH JaHHBIMU BHYTPU y3J71a MEXIY
anpamu nporeccopa yepe3 norokun OpenMP. IlpaBuna
3alyCcKa MapaJuleNIbHBIX MPUIIOKECHUN, HANMCAHHBIX C
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rcnosb3zoBanreM OpenMP+MPI.

Otnagka, TpaccupoBka U
npopUIMpPOBaHHE
napajieNIbHBIX IPOTrPaMM

Knaccugukanuss ommOOK mNapaiienbHbIX MpOrpamMmm
(critbHBIC, c1a0bIe OMIMOKY ...). OCOOEHHOCTH OTJIAIKH
napajuleJbHbIX NpuiioxeHuil. TpaccupoBka. OTinaaka ¢

MOMOIIbIO MOCIe0BaTEIbHBIX OTJIQIYUKOB.
[MTapannensHbIi OTtnamgunk TotalView.
[Tpopunuposanne. bubamoreka MPE. Cpenctea MPI
TUTST BHU3yaIH3aIlluu Tpacchl MapajjIeIbHOTO
MIPUIIOKEHUSL.
OcHoOBHBIE noHstus | CTeneHp mapajuieliu3Ma  YUCICHHOTO — alrOpUTMa.
napajuiesiu3mMa alropuTMoB Cpennsis  cTemeHp  MapajUleiu3Ma  YUCIEHHOTO

QIropuT™Ma. 3EpPHUCTOCTh AIrOPUTMA. YCKOPEHHE U
3¢ (PEKTUBHOCTS. 3aKkoH Awmpana. AJroput™
HCCJIEIOBaHMsI CBOMCTB MAapajlIelbHOIO aJrOpUTMA.
OnpezneneHue napauienansMa: aHaJIU3 33Jauyd C LENbIo
BBIJICJIUT T10/133]1a41, KOTOPBIE MOTYT BBITOIHSATHCS
OJIHOBPEMEHHO. BhIsiBiIeHHE napauienn3ma: U3MEeHEeHHe
CTPYKTYpPBI 3aaud TaKHUM OOpa3oM, YTOOBI MOXKHO
ObU10 3¢ (EKTUBHO BBINOIHATH Moj3anayu. s sToro
gacto TpeOyercs HAWTH  3aBUCUMOCTH  MEXAY
noj3ajgayaMM W OPraHU30BaTh HCXOJIHBIH KOJ Tak,
9T00BI UMH MOXHO OBUIO 3((EKTUBHO YIPABIATH.
Beipaxxenue napaiesn3ma: peanu3anus
[apajuleJIbHOTO  aJrOpUTMa B HUCXOAHOM KOJAE C
IOMOILBIO  CUCTEMbl O0O3HAYEHHUH MapajlIeIbHOTO
IPOTPAMMHUPOBAHMUSL.

AJNTOPUTMBI  MaTPUYHOMU
anreopsl u ux
pacmnapanienBaHue

[TapayienpHplii aNrOpUTM YMHOMKEHHS MaTpULBI Ha
BEKTOP U €ro YCKOPEHHE [0 CpPaBHEHHIO C
NOCJIEA0BaTENbHBIM  anroput™MoM.  llapamnensHbiit
QITOPUTM YMHOKEHHUSI MaTpUllbl Ha MaTpUIly M €ro
YCKOPEHHE TI0 CPaBHEHHUIO C IOCIEA0BATEIbHBIM
anroputMoM. IlapamnensHblii  anropuT™M  pelICHHs
CJIAY npsameim metonoM ["aycca u ero yckopeHue 1o
CPaBHEHHMIO C  IOCJIEIOBATENBbHBIM  AJITOPHUTMOM.
ITapajutenpHbI aJIrOpUTM peuieHus CJIAY
UTEpalMOHHBIMU MeToaaMmu Skobu, ["aycca - 3eiaens
U UX YCKOPEHHUE II0 CPAaBHEHUIO C IOCIEA0BATEIbHBIM
AJITOPUTMOM.

Copneprxanue 1a00paTOPHBIX 3aAHATHI

HaunmenoBanue paspgena

Coneprxanue pazaena JuCHUILUTHHBI

JMCLUTUIMHBI
OCHOBHBIE HaNpaBJIEHUA Homamaee  3amaHue:  0030p  HampaBlICHUH
pa3BUTHS Pa3sBUTHSI BBIYUCIUTENBHBIX CUCTEM C HETPATUIIMOHHOMN
BBICOKOITPONU3BOAUTCIIBHBIX apXI/ITeKTypOI‘/’I.
KOMITbIOTEPOB
OpnomnporueccopHas Copepxanue 1a00paTopHOI pabOTHI:
ONITUMU3ALIHS — OpgHomporeccopHast ONITUMU3ALIHS

MPEJI0KEHHBIX aJITOPUTMOB.
JlomamHee 3amaHue: ONTUMU3ALUSA  IPEUIOKEHHBIX
AJITOPUTMOB, onpeeIeHue 3¢ (HeKTUBHOCTH
ONTUMH3ALHH.
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OueHkn
MIPOU3BOUTEIHLHOCTH
BBIYUCIIUTENLHBIX CUCTEM

Coneprkanue 1a00paTOpHON pabOTHI:

— Omnpenenenne IIPOU3BOJUTENBHOCTH
KJIACTEPHOM CUCTEMBI.
Jomainee 3aJJaHHe: olpeJiesIeHue

MPONU3BOJUTCIILHOCTU JOMAIIHCTO KOMIIBIOTCPA.

[IpoGnembl co3nanus | Coneprkanue J1abopaTopHOi paboTHI:

KJIACTEPHBIX CUCTEM — 3yueHue HaACTPOWKH KIACTEPHON CUCTEMBI.
Jomamnee 3aJjaHuE: HACTpOMKa JIOMAILHETO
KOMIIBIOTE€pa  JJI1  BBIIOJIHEHUA  MOCJIEIYIOIINX
JIOMAIITHUX 3aJaHUM.

[TapannensHoe Copepxanue 1ab0paTopHbIX padoT:
IIPOrpaMMUpPOBaHHE c — O3HakoMJIeHWE C TpaBWwIaMd paboThHl Ha
UCIOJb30BaHUEM MHTep(elica kinactepe. MPI:  Tlepas  mapamnenbHas
nepenayn coodniennii MPI nporpamma. KoMmwisiiiust U 3armyck Iporpamm.

TectupoBaHMe KOMMYHHUKALIMOHHOM  CpEJIbI
kiactepa. TecTupoBaHHe MPOU3BOAUTEIBHOCTH
KJ1acTepa.

— MPI:  Tlepemaya maHHBIX C  ITOMOIIBIO

OJIOKMPYIOUIMX KOMMYHHUKAIIMOHHBIX (PYHKIIMM
tumna “Touka-Touka”.

— MPI: [lpyrue BuIbl nepesauyd JaHHBIX C
MOMOIIIbI0 KOMMYHUKAITMOHHBIX (DYHKITUH THTIA
“Touka-Touka”.

— MPI: OgnoBpemMeHHas nepeada JaHHbIX.

— MPI: KonnexkTuBHbIE Onepanuu.

— MPI: I'mo6asibHbIE BEIYUCIUTENBHBIE OTEPAIUU.

— MPI: Co3nganue npou3BOIHBIX TUIIOB JIAHHBIX.

— MPI: [lepenaya ynakoBaHHBIX JaHHbBIX.

— MPI: Pabota ¢ rpynnaMu 1 KOMMYHUKaTOpaMH,
CO31aHHE BUPTYaJIbHBIX TOIIOJOTUH.

JomamHue 3amaHus: co3faHue mnapamuienbHbix MPI-
IIPOrPaMM.

[TapamnensHoE
IIPOrpaMMHUPOBAaHHE Ha

cucreMax c oOOmell namMsaTbIO
(OpenMP)

Coneprkanue 1a00paTOpHBIX padoOT:
— OpenMP: TlepBas mnapamienbHas Iporpamma.
Komnunsmus 1 3amyck Iporpamm.
— OpenMP: upextusr OpenMP, Ilepemenusie
OKPY>KEHHS.
— OpenMP: bubanoreunsle GyHKINU.
— OpenMP: CpeznctBa CHHXpOHHU3ALHH.
— OpenMP: PacmpeHHbIe BO3MOXKHOCTH.
JlomammHue  3amaHds:  CO3MaHHWE  TapaylielbHBIX
OpenMP-niporpamm.

Otnagka, TpacCHUpOBKa M
npodunupoBanue
IapaJuleNIbHBIX IPOrpaMM

Coneprkanne 1a00paTOpHBIX padoOT:

— MPI: Ornanka, TpaccupoBka, TpoQpUINPOBaHNE
napajieNIbHbIX POrpaMM, ONTUMHU3ALHUS.

—  OpenMP: Ortnanxa, TPacCUpOBKa,
npodIIMPOBaHUE TApAJUICTBHBIX IPOTPAMM,
ONTUMU3ALIHSL.

Homamrane 3amanus: ycranoBka [IO wHa momarmHem
KOMIIbIOTEpE ISt OTJIAJIKH, TPaCCUPOBKH,
npoIIMPOBAHIS MTAPATUIEITBHBIX TPOTPAMM.

OCHOBHEBIE OHATUA

Copneprkanue 1a00paTOpHBIX paboT:




napaielin3Ma allrOPUTMOB — CpaBHenue TEOPETUICCKUX OLIEHOK
s dexTuBHOCTH pacrapaieTuBaHus v
MMOJIYYCHHBIMHU YU CJIICHHBIMH OLICHKAMU.
JloMaiiHue 3a1aHus: TPOBECTH TEOPETUIYECKYIO OLICHKY
3¢ (}HEeKTUBHOCTH paclapaljieIuBaHus TapaieIbHON
POTPaMMBbI U CPABHUTH C YHCIICHHOM OIICHKOIA.

Anroputmbl  MatpuuHoii | Copeprkanue 1a00paTOPHBIX U TOMALTHUX padoT:
anreOpbl u ux — Peanuzauma = nmpocredmmx  mapajuienbHbBIX
pacnapaiienBaHue QIrOPUTMOB ~ MaTpuyHoil  anrebpel.  MPI,
OpenMP, MP1+OpenMP.

5. IlepeueHb y4eOHO-METOAUYECKOTO O0ecriedeHH s AJIsl CAMOCTOSITEIbHOI padoThI

00y4aromuXCcH Mo JUCUMUILIMHE (MOTYJII0)

AdanaceeB K.E. OcHOBBI BbICOKONPOU3BOAUTENbHBIX BbhluucieHui. Tom II. Texnomorun
napajjiesbHOro nporpamMmupoBanus: ydyeOHoe nocobue / K. E. Adanacees, C. B. Ctykonos,
B.B. Mansimenko, C. H. Kapabues, H. E. Angapee; KemepoBckuii rocynapcTBeHHbII
YHUBEPCUTET. Kemepogo, 2012. - 416 C.
(http://e.lanbook. com/books/element php?pll_id=44309&p f 1 78=1

AcdanacbeB  K.E.  OcHOBBI  BBICOKOIPOM3BOJIUTENBHBIX  BblumcieHuil. Tom L
BrICOKOTIPOM3BOIUTENBHBIE  BBIYMCIUTENbHBIE CUCTEMBL: ydyeOHoe mocobue / K. E.
AdanaceeB, C. FO. 3aBozkun, C. H. Tpodumon, A. K. Bmacenko; Kemeponckuit
rocy/1apCTBEHHBIN YHUBEPCUTET. — Kemeposo, 2011. — 228 C.
(http://e.lanbook.com/books/element.php?pll_id=30123&p f 1 78=1)

[Ton6ensckuii B.B., ®omun C.C. Kypc nporpammupoBanus Ha sizeike Cu, M3maTenbcTBo:
"IIMK ITpecc", 2012 T, 384 C.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4148

6. @oHJ OLIEHOYHBIX CPECTB /UIfA MPOBeIEHUA MPOMEKYTOUHOI aTTecTaluu
o0yyaromuxcs Mo JMCHUILIHHE (MOLY110)

6.1. Ilacnopm ¢ponoa ouenounvix cpedcme no oucyuniune (Mooyno)
Ne | Kontponupyemsie pasznens! (TeMsl) | Kon KOHTPOJIUPYEMOW | HAUMEHOBAHUE
/T | AUCIUTUTMHBI KOMIIETeHIIMU (WK €€ 4acTh) / U | OLIEHOYHOTO
(pe3ynbTaThl 1O pasienam) ee  ¢dopMynmupoBKa — O | CpeICTBa
JHCENAHUIO
OcHOBHbIE HarpaBJIeHUs Tect
pa3BUTHUSA OI1K-3
BBICOKOTIPOU3BOAUTENbHBIX
KOMITHIOTEPOB
OpnomnpoueccopHas Tecr,
ONTHUMH3AINS TIK-7 JToMarnrtHee
3a/laHne
OneHkH Tecr,
MIPON3BOIUTEIEHOCTH OIIK-3 JoMarHee
BBIYHMCIIUTENIbHBIX CUCTEM 3a/laHue
Knaccudukanus Tect
MHOTOIPOLIECCOPHBIX [K-7
BBIYHCIIUTEIBHBIX CHCTEM
[Tpobaembl coznanus | OIIK-3 Tect, pomainHee
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Ne | KonTponupyemsie pa3aensl (Tembl) | Kon KOHTPOJUPYEMOI | HAMMEHOBaHUE
/1 | AUCIUITUHBI KOMIETeHIMH (Min e€ yacTh) / ¥ | OLIEHOYHOTO
(pe3ynbTaThl 10 pasjienam) ee  ¢dopMynmupoBKa —  nO | CpelIcTBa
JHCeNaAHUI0
KJIACTEPHBIX CUCTEM 3aJlaHue
6. [lapagurmel, Moaenu Tect
TEXHOJIOTHH napauienasHoro | [TK-7
IPOTPaMMHUPOBAHUS
7. [TapannensHoe Tect, nmomamHee
IpOTrpaMMHUpPOBaHHE | OMK-3. [K-7 3aJlaHue,
HCIIOJIb30BaHUEM uHTepdeiica ’ KOHTpPOJIbHAS
nepeaayn coodmenniit MPI pabota
8. [TapannensHOE Tecr,
IpOTrpaMMHUPOBAaHUE Ha CHCTEMAXx C JIOMalIHee
obmeit mamatpio (OpenMP) OIIK-3, TIK-7 3a/I1aHuE,
KOHTPOJIbHAS
pabora
9. [TapannensHoe Tecr,
MpPOrpaMMUPOBaHUE Ha CHUCTEMax JOMaIHee
CMEIIaHHOTO THIIA OIIK-3, TTIK-7 3aJjaHue,
KOHTpPOJIbHAS
pabora
10. Otnaaka, TpaccUpoBKa H Tecr,
npodunupoBanue napamuiensHbix | [IK-7 JIOMaIllHEe
porpaMmm 3aJlaHue
11. OcHOBHBIE ITOHSTHS Tecr,
napasuiesu3ma aropuTMOB OIIK-3 JIOMaIlHEEe
3aJlaHue
12. ANTOpUTMBI MaTpUYHOU Tecr,
anreOpbl 1 ux pacnapauienusanue | OITK-3 CEMECTPOBOE
3aJlaHue
6.2. Tunoevle KOHmMpOIBLHBIE 300AHUA UTU UHbIE MAMEPUATIBL
6.2.1. 3auer
Bomnpocsl k 3a4ery:

1. OcHOBHBIC HamNpaBICHUS PA3BUTHS BHICOKOIPOM3BOAMUTENBHBIX KOMITBIOTEpOB. [lyTn
JOCTIDKEHUSl — TMapajjlelu3Ma:  HEe3aBUCHMMOCTb  (DYHKIMOHUPOBAHHMS  OTAEIbHBIX
(GYHKIIMOHATBHBIX YCTPOUCTB, M30BITOYHOCTH AIIEMEHTOB BBIYMCIUTEIHHONH CHCTEMBI,
IyOIUpoBaHHUE YCTPOICTB.

2. BexTopHas u KoHBelepHas 00paboOTKa TaHHBIX.

3. MHoromnpoueccopHas 1 MHOTOMAaIIMHHAA, TapajljienbHas 00paboTKa JTaHHbIX.

4. 3akoH Mypa, caepxuBaromuye (hakTopbl HapalluBaHUS KOJIWYECTBA TPAH3UCTOPOB Ha
KpUCTaJlle M YacTOThl mpoueccopoB. Crepkuparonie (GakToOpsl [TOBCEMECTHOTO
BHEPEHHUSI TTapaJUICITbHBIX BEIYUCICHHN.

5. IlepeueHb KPpUTHUECKUX 3a/a4, PELICHHE KOTOPBIX 0€3 MCIOJIb30BAHUS MapaIebHBIX
BBIYHCIICHUM 3aTPyITHEHO U BOBCE HEBO3MOXKHO.

6. CrangapTHble METOUKU U3MepeHus npousoaurensHoctu MIPS, MFLOPS u 1.1.

7. Kiaccuduxarnusi MHOTOITPOIIECCOPHBIX BBIYHCIUTEIBHBIX CHCTEM.

8. Ilapamurmel, MOJENIN M TEXHOJIOTUH MApaJUIEIBHOTIO POrPaMMHUPOBAHHUS.
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9. IlapamienpbHOE€ MPOTpaMMHpPOBAHHE C UCHOIb30BaHWEM uHTepdeiica mepemnayu
cooO1ennii MPL

10. IMapannenpHOE TPOrPaMMUPOBAHKE HA cHcTeMax ¢ oomei mamsateio (OpenMP).

11. ITapannenbHOE IPOrpaMMUPOBAHHE HA CUCTEMAaX CMELIAHHOTO TUIIA.

12. TlapannenpbHOE IPOrpaMMUPOBAHKE HA TPaPUUECKHUX MPOIECCOpax.

13. Knaccudukanusi onmO0oK napajuiesIbHbIX IPOrpaMM (CUIIbHBIE, CIIa0bIe OITUOKH ... ).

14. OcobGeHHOCTH OTIAIKH MapAIICIBHBIX MPHIIOKEeHUU. TpaccupoBka.

15. Onpenenenue napajienn3Ma: aHaJIW3 3aJa4yd C 1€JIbI0 BBIICIUTH MOJ33a4l, KOTOPbhIE
MOTYT BBITIOJHITHCSI OJJHOBpEMEHHO. BhIsiBIIeHUE Mapajuieiu3Ma: H3MEHEHHE CTPYKTYPBI
3a/1aud TaKUM 00pa3oM, 4TOOBI MOXKHO ObLIO A()D(PEKTHBHO BBIMOIHATH I0J3aaYH.
BripaxkeHue napajuienusMa; peann3aius napauieIbHOTO alrOpuTMa B HCXOTHOM KOJE C
MTOMOIIBIO0 CUCTEMbI 0003HAUYECHUI NTapauIeIbHOTO MPOrPAMMUPOBAHHUSL.

TecTbl MO KYpCy

ITpoBepka 3HaHui OCHOBaHa Ha TecTupytolei nporpamme (http://tests.kemsu.ru).

JlanHasi mporpamma Mo3BoJIIeT pa30uTh o0lee KOJIMYECTBO BOMPOCOB HA MOATPYIIBI 11O
TeMaMm, a 3aTeM, B [IPOLIECCE TECTUPOBAHMSI CIIydaiiHbIM 00pa3oM BBIOMPAET BOIPOCHI U3 KAXKION
TEMBbI, MPOMOPLHOHAIBHO TMOJATOTOBICHHBIM BoOMpocaM Mo dToi Teme. Kaxaeii Tect
npezncrasieH 20 Bonpocamu. [Tociae mpoxokaeHUs: TECTUPOBAHUS POBOJAUTCS coOece10BaHNe C
KKIBIM CTYJIEHTOM C Pa30bopoM pe3ylbTaToOB TeCTHpOBaHMs. MToroBasi olleHKa BBICTABISETCS
UCXOJS U3: Pe3yNIbTaTOB Oece/ibl CO CTYIECHTOM, PEKOMEH/IAIMH TPETIOAaBaTells JTad0OPaTOPHBIX
3aHATUMN, OLICHKH BBIIIOJIHEHUSI CEMECTPOBON pabOThl, KauyecTBa 1 0OOCHOBAHHOCTH OTBETOB Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

EcTb aBE BO3MOXHOCTH MPOXOKICHHUS TECTHPOBAHUS: B PEKUME SK3aMEHa U B PEKUME
IPOOHOrO TECTUPOBAHUS.

[IpoxokaeHre TEeCTUPOBAaHUS B PEXUME JK3aMEHa MPOXOJIUT MPHU HEMOCPEICTBEHHOM
ydacTuu npenoaasarens (mpu nomoiy cnenuansHoro 110 Ha3HavaroTcs CTy/IEHTaM JIOTMHBI U
apoJin).

[TpoxoxkaeHue MpoOHOTO TECTUPOBAHUS BO3MOKHO 0€3 ydacTHus MpernoaaBaTess.

N3 Bcero GaHka BOIIPOCOB It HPOOHOTO TECTUPOBAHUS TOCTYNHO 0K0J10 20% BOMPOCOB.

PexkoMenayercss mpoiiTu MpoOHOE TECTUPOBAHUE, JJISL IPOXOKIEHHUSI KOTOPOro TpedyeTcs
yKa3aHHe TOJIbKO JIOTHHA. JIoruH 1 mpoOHOro TecTupoBaHus - examl.

Jlns1 TOTO HEOOXOIMMO:

1) B Opay3epe HaOpathb aapec pa3meleHus Tecta B cetu MHTepHeT

http://tests.kemsu.ru/

2) BeIOpath MyHKT "[IpobHOE TecTupoBaHue"

3) B MOSIBUBIIIEMCSI OKHE BBECTH JIOTHH - "'examl1"

4) manee BBIOpaTh KypC M yKa3aTh OJHO U3 ABYyX: "TecTupoBaHue mo BceM TeMaM' WIH
"Bb100p T€MBI J1sl TECTUPOBAHUA"

bonee nmoapoOHas cnpaBouHast HH(OpMAIUS JAOCTYIIHA HA CAaMOM CaiiTe TECTUPOBAaHUS B
nyHkte "ITomonip".

[MpoiiTu npoOHOE TecTUpOBaHUE ceifuac - http://tests.kemsu.ru/

bank TtecroB HacumThiBaeT Okoso 300 BOIPOCOB, OJHAKO B MPOLECCE BEICHMS
JUCHUIUIMHBI OH TOCTOSHHO TOMNOJHseTcs. Tak Kak JUCHMIUIMHA BEJIETCS CpPaBHUTEIHHO
HEJAaBHO, TO BO3MOJKHO JIONOJTHEHHE €ro HEKOTOPHIMH TEMaMH M PacCMaTpUBAaeMbIMU B HUX
BOIIPOCAMHU, YTO MPUBEIET K JOMOJIHEHUIO TECTa HOBBIMU 33/1aHUSIMHU.

IIpuMepsI TeCTOBBIX 3aJaHUM:
1) VkaxuTe XapakTepUCTUKH KjacTepa, OKa3bIBarollue HauOoJiblliee BIMSHUE Ha €ro
BBIYMCIIUTEIIBHYIO IPOU3BOAUTEIIBHOCTD
1. KoIMYeCTBO y370B KJIacTepa +
2. IpOMYCKHAas ClIOCOOHOCTh KOMMYHUKAIHi +
3. 00beM OlepaTUBHON MaMATH
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4. 00BbeM AMCKOBOTO MPOCTPAHCTBA
5. BBIYMCIUTENbHASA IPOU3BOIUTEIBLHOCTh OT/AEIBHBIX Y3JIOB KilacTepa  +
2) st ywero npumensiercs tect LINPACK?
1.5 TECTUPOBaHMSI TPOU3BOAUTEIILHOCTH OHOTO BBIYUCIUTENBHOTO y3i1a +
2.J1ns1t TecTupOBaHUs IPOU3BOJUTENIBHOCTH KJlacTepa
3. 151 TECTUPOBAHUS IPOU3BOIUTEIBLHOCTH IIPOIYCKHOM CIIOCOOHOCTH CETH
4.]1ns1 TeCTUpPOBAHUS JATEHTHOCTH CETU
3) dust wero npumensiercs tect SCALAPACK?
1.1 TecTUpOBaHUs TPOU3BOJUTEIBHOCTH OJTHOTO BBIYUCIUTEIBHOIO Y31
2.J1511 TecTUpOBaHMSI TPOU3BOAUTENILHOCTH KilacTepa +
3. 155t TECTUPOBAHUS TPOU3BOIUTENFHOCTH MPOMYCKHOM CITIOCOOHOCTH CETH
4.J1511 TECTUPOBAHMSI JATEHTHOCTH CETH
4) Kakast apXUTEeKTypa CXeMaTUYHO U300pakeHa Ha PUCYHKE?
1.BEKTOpHO-KOHBEEpHasi
2.MacCUBHO-NapaienbHast
3.c 0o01Iel NaMIThIO +
4.xnacrepHas

CPu Py CPU
Cache || Cache || Cache

Dais or switch

!

shared
MiEHOTY

5) K xakoit kareropum, corinacHo kinaccupukanuu @OIuHHA, OTHOCUTCS apXUTEKTYpa,
n300pa’keHHAass Ha pUCYHKeE?
1.SISD
2.SIMD +
3.MISD
4.MIMD

¥y

Mne rna

2 BB
* T

IIpumep Ouiera Ha 3a4ere

1. Tecr (tests.kemsu.ru, rpymnmoBoe TectupoBanue, login — examl, passwd — 1234567, tect —
napaujesibHOe IPOrpaMMHUPOBAHHE).

2. Hcnonp3ys Onokupyroniye KOMMyHHKannoHHbIe QyHkum Trma “Touka-Touka”, co3maiite
CIEIYIOIIYI0 MapaJUIeNIbHYI0 Mporpammy: Ha (0-M IIpolecce CUMTHIBAETCS 3HAYCHHE
IIEPEMEHHOM N, KOTOPOE NEPENACTCA BCEM OCTAIBHBIM IIPOLIECCAM.

3. Hcnonb3ys KOUIEKTUBHBIE KOMMYHUKAIIMOHHBIE WM BBIYMCIUTEIbHbIE ONEPAIlH, CO3/IaiTe
CJIIEYIOINYIO MapaJlIeJIbHYI0 IPOrpaMMy: Ha BCEX MPOLIECCaxX 3a0acTCs OJHOMEPHBIA MaCcCUB
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(ai=rank, i=0...10), koTopsrii nepenaercs Ha 0-i npouecc, 0-if mporecc NPUHUMAET MOCBUIKY
Y HaKaIJMBaeT CyMMY B BEKTOp S.

Hcnonb3yss KOHCTPYKTOPBI KapT pa3MEILECHMs JAaHHBIX B ONEPAaTUBHOW IAMSATH, CO3JanTe
CJIEAYIOUIYI0 HapajjielIbHyl0 MporpamMMmy Iepefadd JaHHbIX: Ha 0-M Iporecce 3amaercs
omHoMepHbIi MaccuB (=1, 1=0...20), ¢ 0-ro Ha 1-ii mporecc TpeOyercs mepeaarh OIHOMN
noceukoit 0, 2,3, 6,7, 8,12, 13, 14, 15 smemeHTH MaccHuBa.

[TpenmosnoxkuM, YTO MHOTONPOLECCOPHAs BBIYMCIUTENIbHAs] CHUCTEMa COCTOUT U3
OJIHOPOJHBIX Y3JIOB M JJIsl BBIIIOJIHEHHS OJIHOM apudMeTHUecKoi onepanun Tpedyercs Bpems
t, nna pacchbiikm MamMHHONO C€lIOBa OT OJHOTO Yy3la MPOU3BOJIBLHOMY UMCIY APYTHX
TpeGyercs Bpema Ot . TIpeamonoxkum, 49TO MOCIENOBATENBHBI ANrOPHTM 00JIaaeT
MaKCHMAaJIbHOH CTENeHbI0 TapajienusMa u cocTouT u3 N3 apudmeTnyeckux omepauuii, a
st cOOpKHU pesynbTata Tpebyercs N2 nepechliok JaHHEIX.

5.1. [logcuuraiite Bpems Tl(n) Ha peaju3alyio alIropuTMa Ha OIHOIPOLIECCOPHOU

MalllnHe.
5.2. Onpenenute BpeMs, 3aTpadeHHOE HA peaTU3alMI0 apajuIeIbHOTO allrOPUTMA Tp (n)

€CIJIU YHCIIO TIponeccopoB [J paBHO 2.

5.3. Beluncnure  yckopeHHE — MapauieNbHOrO — IropuTMa 1O CPaBHEHUIO  C
H0CJIEI0BATEIIbHBIM.

MIxana oneHUBaHUA:
3aueT CcOCTOMT M3 ABYX yacTeil: TecT u3 20-u BompocoB W 4-x 3anaHuil (3 — mpoBepka

IpUOOPETEHHBIX HABBIKOB IMApauIebHOTO HporpaMMupoBaHus, 1 — TeopeTHueckas OLIEHKa
3 PEKTUBHOCTH pacrapauIeIMBaHus alITOPUTMA).

Bpewms nipoxoxnenus tecta — 30 MuH.
Bpems a1 noaroroBku peueHuit no 4-m 3aganusm — 30 MuH.
Pa6ota onenuBaercs o 100-6amipHol cucreme: 20% - tect, 80% - 3amanus.

Ne HaumenoBanue KommuectBo
3agaHus 0aJUIOB

1 Tect 20

2-4 Hcnonb3oBanue 60
byHKUIMH neperavyn

JAaHHBIX IIpU HallXMCaHWKN
MapaJuICJIbHBIX ITPOIr'paMM

) Teopernueckas 20
oleHKa 3(PPEKTUBHOCTH
pacnapauIeTBaHus
ITOpUTMA

Wroro 100

6.2.2. KontpoabHasi padora

IIpumep KOHTPOJILHOM PadOTHI:

1.

Ucnonw3ys Gpynkimu Send-Recv, ocymiecteute nepeaayy 3HaYeHUs nepeMeHHon ¢ 0-ro
nporecca Ha 1-if u oOpatHo. Ompenenure MMeEHa Y3JOB, 3a/eHiCTBOBAaHHBIX B Iiepejaade
JaHHBIX.

Hcnonb3ys Onokupyromye KOMMYHHUKAlMOHHble ¢yHkiMu Ttuna ‘“‘Touka-Touka”,
CO3JIaliTe CIeIyONyI0 MapajuleIbHY0 IporpaMMy: Ha 0-M Ipouecce CYUTHIBAECTCS 3HAaUEHUE
NIEPEMEHHOI N, KOTOPOE MEPEAAETCA BCEM OCTAIBHBIM IIPOLIECCaM.

I/ICHOJ'IBSYSI KOJUICKTHUBHBIC KOMMYHHKAIIMOHHBIC WM BBIYHUCIWUTCIBHBIC OIICpalvu,
CO3JaliTe CIENYIOIIYI0 MapauleJbHYI0 MporpamMmy: Ha BCeX Mpoleccax 3anacrcs

PIIJ{ «b1.B.O/1.9 Texnonoruu napaaieabHOT0 MPOrpaMMHUPOBAHUS» 14



oxHOMEpHBIH MaccuB (ai=rank, i=0...10), kotopslit nepenaercs Ha 0-i mporece, 0-i mporecc

MPUHUMAET TOCHUIKY U HAKAIUTUBAE€T CyMMY B BEKTOD S.

Hcrnonb3yst KOHCTPYKTOPBI KapT Pa3MELIEHUs TaHHBIX B OIIEPAaTUBHON MaMATH, CO3JanuTe
CIEIYIOINYI0 MapajUIeIbHYI0 IPOrpaMMy Iepefadyd JaHHbBIX: Ha 0-M Ipouecce 3ajgactcs
omHoMepHbIi MaccuB (=1, 1=0...20), ¢ 0-ro Ha 1-ii mporecc TpeOyercs mepeaarh OIHOMN

noceuikoit 0, 1,2, 6,7, 8, 12, 13, 14 s;meMeHTHI MacCcHBa.

IkaJya oneHUBaAHNA:

Kaxmoe 3amanue oneHuBaercsd 5 6autamu, MakcuMainbao — 20 6aioB.

6.2.3. Jlomamuss padora

JlJ1st BBITTOJTHEHHSI U TIPOBEPKU JOMAIITHUX PabOT UCIONB3YyeTcss HH(POPMAIIMOHHAS CUCTEMaA
«MudopmarimonHoe obecrieueHne y4eOHOTo Mmpoliecca, pacinoiokeHHas 1o aJipecy:

http://iais.kemsu.ru/proc/prep/course/index.htm

dopma noctyna s cTyJeHTa — 1o cetu MIHTepHeT ¢ aBTopH3alueii 1o JIOTHHY/TIapoJtto.

HHTepakTUBHOCTh O0ECTEUUBACTCS MPEIOCTABISIEMbIM (DYHKIIMOHAIOM CUCTEMBI — €CTb
BO3MO>KHOCTb 337aTh BOIIPOC U MOJIYYUTh OT MPENO01aBaTENs OTBET.
Ponp mpenonaBatens moapazymMeBaeT pasMelleHHEe Y4YeOHBIX MaTepHalioB, pa3MelICHHE
0OBsBICHUI, pa3MeUIeHHE 3aJaHul, NPOBEPKY pEILICHUH, MPEICTaBICHHbIX KaXJbIM U3
CTYJICHTOB.

IIpumepbl JOMANIHUX 3aaHUH

Jomammusisi padora Nel. Beenenune B MPI

TexcTt 3amanusa

Komnnuec
TBO 0AJLIOB

YcTaHOBUTh KOMOHIIATOP, ckadath U Hactpouth MPICH. B ¢aiine ¢
OIMCAaHNEM BBINOJIHEHUS 3aaHUsl IPUBECTU CKPHUHBI, NEMOHCTPUPYIOLIUE
1iary MoAKIIOYEHUs: OMOIMOTEKH, KOMIWIISILUY U 3amycka tectoBoil MPI-

IIPOrpaMMBbl. Y KaKUTE XapaKTEpPUCTUKKU KoMmbrotepa, OC, ncnoap3yemMoro
I10.

3

I[aTB ONMMCAHUEC U TMPOACMOHCTPUPOBATL BBIIIOJIHCHUC q)YHKI_II/II/I
MPI_Wiick().

Hate onucanne ¢yakauun MPI Get processor name U NpUBECTH
IIPUMEP €€ UCIIOIb30BAHMS.

Jomamnss pabora Ne2. brokupyroniyie KOMMYHUKALlUY THIA TOYKA-TOYKA

Texct 3amannsa

Komanuec
TBO 0AJUIOB

Hanucath nmporpamMmy, HCIoib3ysl OJIOKUPYIOINE KOMMYHUKAI[HOHHBIE
¢yakun (MPI_Send, MPI Recv), peanusyroiryio aaropuTMm nepeaadu
JaHHBIX IO KOJIbLY. B MOMEHT 3amycka NapajjieIbHOTO IPUIIOKECHUS
co0epute Tpaccy BbINOIHEHHS IPOrpaMMBbl U MPUBEIUTE PUCYHOK TPAacChl B
oTYere.

3

Hamucats mporpammy, UCHONIb3ys OJIOKHPYIONIE KOMMYHUKAIIMOHHBIE
¢bynakuu (MPI_Send, MPI Recv), peanu3yroniyto cleaytomuid alropuTM:
Ha 0-m mpouecce cuuThiBaeTcs (scanf) 3HaueHHe MEPEMEHHOI n, KOTOpoe
nepeAaeTcsi Ha Jpyrue Mporecchl, Bce, Kpome (-ro, mMpUHUMAIOT N U
pacreyaTsiBalOT CBOM HOMEp W TPHUHATOE 3HAUYeHHE. B MOMEHT 3amycka
MapajuIebHOTO MPUIIOKESHHSI COOEPUTE TPACCY BBHIMOIHEHHS IPOTPAMMEBI H
MIPUBEIUTE PUCYHOK TPACCHI B OTYETE.

Jomamnss padora Ned. Ounenka npoussoaurensHoctu MBC

Texct 3amaausa

Komnuec \
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TBO 0AJUIOB

[TIpoBectn 0030p u anamu3 peituaros TOII500, TOIIS0, nate 3
oNnucaHue M aHauu3 mepBblx 10 cucTeM M3 ATUX PEUTHMHIOB C yKa3aHUEM
cucreM, Bomeamux B TOIIS00. VkaxuTte KpuTepuu aHaiau3a v MOJBEAUTE
UTOTM INpoBeieHHOro aHanu3a. OOs3aTelbHble KPUTEPUU  aHAIM3A:
ApXUTEKTypa BBIYUCIUTEIBHOTO KOMIUIEKCa, TUI cetu (OpeHna), TUI
poreccopa, ecTb JU rpaduyeckue YCKOpuTenu uiau compoueccopsl, OC,
HMHCTPYMEHTBI IApaJLIENbHOIO MPOrpaMMHUpPOBaHUS (KOMMYHHMKAI[MOHHBIE
OMOIMOTEKH, KOMIMJIATOPBI, MAKeThl NPUKIAIHBIX Mporpamm), o01acTh
HCIOJIb30BaHUSl BBIYMCIUTEIBHOIO KOMILJIEKCA, CTpaHa pa3sMEIIeHUus WU
cepa 1esTeIbHOCTH BJIAJIeIIbIIA.

Ckauatre Tect JIMHITAK, mnpoBecT TecTHUpOBaHME JOMAILIHETO 3
KOMIIbIOTEpA, YKa3aTh XapaKTEPUCTHKU JOMAIIHEro KOMIIbIOTEpa, yKa3aTb
OTKyJa cCKayaH TecT M Kakue IapaMeTpbl ero 3amycka. lIpoBeaute
TECTUPOBAHUE C IIOMOLIBIO IPOrPaMMbl CYMMHUPOBAHHUS Psijia MaJIbIX YKCET,
MOJATrOTOBICHHOM Ha 3aHATHH. OOBSICHUTE NPUYMHBI PACXOXKICHHS
MIOJIyYEHHBIX PE3yJIbTaTOB TECTUPOBAHMSL.

Jomamnsas pa6ora Ned. Pacnpenenenue u cOopka [aHHBIX, BU3yaJlM3alMsl Tpacc
BBITIOJIHCHHS MAPAJIJICIIBHOTO MPUITOKCHHS

TekcT 3amanus Komnuec
TBO 0AJUIOB
Hanucath mporpammy, KCIOJIb3ysl OJIOKUPYIOIINE KOMMYHHUKAITHOHHBIE 2

¢ynxkuun  (MPI_Send, MPI Recv), peanusyoomyr  OOCTpOYHOE
pacmpezeneHie JIByMEpPHOTO MacCHBa, PaclojOXeHHOro B mamatd 0-To
npoueccopa. Bce ocranbHbIe mpoliecchl BBIBOAAT HOMEp Ipolecca H
NOJY4EHHYIO CTPOKY OT 0-To mpouecca. B MOMeHT 3amycka mapauieiabHOro
MIPWIOXKEHUS CcOOepUTEe Tpaccy BBINOJIHEHUS MPOTpaMMbl U TNPUBEIUTE
PUCYHOK TPacchl B OTYETE.

Hanucatps nporpaMMy, UCHOB3Ys OJIOKUPYIOIINE KOMMYHUKAIIMOHHbBIE 2
¢ynkuun (MPI Send, MPI Recv), peanusyromiyro HOCTpOYHYIO COOPKY
IBYMEPHOTO MAacCHBa: Ha KaXZOM IPOLECCe 3aJacTcs OJHOMEPHBIN
MaccuB, KOTOpeli mnepemaerca Ha 0-i, 0-i NpUHUMAET OJHOMEPHBIN
MacCuB, Cpa3dy COXpaHssi B COOTBETCTBYIOINYIO CTPOKY JABYMEPHOIO
MaccuBa. B MOMeHT 3amycka napajuieabHOro IpuIoKeHUs! COOepUTe Tpaccy
BBITIOJTHEHUS] IPOTrpaMMBbl M IPUBEUTE PUCYHOK TPACCHl B OTUETE.

IIxana oneHUBaHUA:
MaxkcumanbpHO — 65 GaoB.
6.2.4. CemecTpoBas padora

IIpumep BapuaHTOB CeMeCTPOBBIX 3a/IaHUI:

Bapuant Nel. 3agaua o BocbMu (ep3sx

3anporpaMMHpyHTe MapauleIbHYI0 IPOrpaMMy, PeaTu3yIOIyIo 3a7a4y “o BOChbMH (ep3sax’.
HyxHo paccTaBuTh Ha IIaXMaTHOW JOCKE BOCEMb (ep3eil Tak, 4TOObl OHM HE aTaKOBaJH JAPYT
Jpyra. paspaboraiite mporpamMMmy, KOTOpas CTpoUT Bce 92 pemienus 3toil 3amaum. [lns
peanu3anuy UCIOIb3yHTEe MOCIb “‘yrpaBistomuii-padoune”. [IycTs ympaBisironiuii mporeccop
pacrpesiesiieT 1Mo APyruM MpoLeccopaM BapuaHThl BOCbMH HauyaJIbHBIX MO3UIMNA (ep3eid, Kakue
T€ JOJIKHBI TpoBepuTh. OOHAPYKUB YAaCTUYHOE pelIeHue, pabouuil mpoiecc JOHKEH Nepenarh
ero ymnpasisomemy. Ilporpamma pomkHa HaWTH Bce peIICHHS U 3aBEpPUIMTH PadoTYy.
VYrpasnsomuii mpoecc T0JKEH BCe pelIeHUs 3anucath B (aill pe3ynbTaToB.

Bapuant Ne2. 3agaua o naTu ¢ep3sx
3anporpaMMHpyHTe NapajljIesIbHYI0 IPOrpaMMy, PEATM3YIOLIYIO 3a/1ady O paCCTaHOBKE ISATH
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dep3ell Ha MIAXMaTHOM JOCKE, MPH KOTOPOH Kaxaoe mosie OyAeT HaxOOUThCS MOJ YAapoM
OJIHOTO M3 HUX. /{715 peanuzanuu UCTIOIB3YHTE MOIEID “yIpaBIISIIONTUI-padboune”.

BapuanT Ne3. 3agaua o0 komMuBoOsIKepe

3anporpaMMuUpyiTe — MapajuieNibHYI0  MPOrpaMMy,  pealM3ylomlylo  3aaady ‘o
KOMMUBOSDKepe”. DTa Kilaccuyeckas 3ajadya UMeeT MpakTUYecKoe MPUMEHEHHEe, HapuMep, Ipu
IUTAHUPOBAHUM OOCITYXKMBAHUSI HACEICHUsI TOPOJCKUM OOIIECTBEHHBIM TpaHCHOpPTOM. [laHo N
roponoB u cummerpuuHas wmarpuna A(N xN). 3nadenuem smementa A(l, j) sBusercs

paccTosiHue MEXAy ropoxamMu | W j. KoMMUBOsDKEp HauMHAeT IMyTh B ropoje | W JOJDKEH

IIOCETHTH 110 OJHOMY Pa3y KaKIblii TOPOJI, 3aKOHYMB CBOM MyTh CHOBa B Topoxe 1. TpeGyercs
HalTU IIyTb, MUHUMU3HUPYIOLIUN PaCcCTOSHUE, KOTOPOE MPUIETCA IIPOEXaTb KOMMHUBOSIKEPY, a
pe3yibTar coxpaHuTh B BekTope D(N). 3HaueHwem BekTopa b 10oJpKHA OBITH MEpecTaHOBKA

uenblx yucen ot 1 1o N, cooTBeTcTBYyIOMIAs NOPAJIKY MMOCEUIEHUS TOPOJIOB KOMMUBOSKEPOM.
Pa3paboraiite mapamienbHyl0 Oporpammy A pELICHUs I[TOCTaBICHHOM 3a/Jayd, HCIHOJIb3YS
MoJIeJb “yIpaBIlsOMUKA-padoune”.

Bapuant Ned. 3apaua “Urpa B xu3np”

3anporpaMMUpyiUTe TapalieIbHYI0 MPOrpaMMy, pPEAIU3YIONIYI0 3a7ady KIETOYHBIM
aBToMar “urpa B IKHU3HH . MHorue Ouonoruueckue u (QU3NYECKUE CHUCTEMBI MOXKHO
CMOJICTHPOBaTh B BHJE HaOoOpa OOBEKTOB, KOTOPBHIE C TEYCHHEM BPEMEHU IUKINYCCKU
B3aUMOJICUCTBYIOT U pa3BUBAIOTCA. HekoTopble MpoCcTeHINe CUCTEMBI MOXKHO MOJEIUPOBATH C
MOMOIIBIO KJIETOYHBIX aBTOMAaTOB. OCHOBHAs WJes Pa3feiuTh MPOCTPAHCTBO (PUINICCKOW HIIU
OMOJOTMYECKOM 3a/1a4M Ha OTAENbHbIC KIETKHU. KaXk/1ash KJIeTKa — 3TO KOHE4YHbIH aBToMart. [locne
MHUIMAJIN3alUd BCE KJIETKM CHayaja COBEpLIAIOT OJMH IEPEXOJ B HOBOE COCTOSIHHME, 3aTEM
BTOPOU nepexo U T.A4. Pe3ynbrar Kaxa0ro nepexo/ia 3aBUCUT OT TEKYILETrO COCTOSIHUS KIETKU U
ee coceneil. Jlano aByxmepHoOe 1moJie KieTok. Kaxkmas kierka JIm0o coaepKUT OPraHu3M (3KHBa),
6o mycta (MepTBa). Kaxmas kieTka MMeeT BOCEMb COCEei, KOTOPBIE PACIIONOKEHBI CBEPXY,
CHHU3Y, CJIeBa, ClpaBa M IO YEThIpeM JuaroHaiasiMm ot Hee. Wrpa ‘““Ku3HB” TPOUCXOAUT
cnenyromuM obpazom. CHayana mojie MHUIMAIM3UPYETCS: OMPEENSIFOTCS MEPTBBIE U JKHUBbBIE
KJIETKH (JUIsl 9TOM LIeM B MPOTpaMMe MOKHO HCIIOJIb30BaTh T€HEPATOp CIyYaWHBIX YHCEN).
3aTeM KaxkJas KJIEeTKa MPOBEPSIET COCTOSHUE CBOE U CBOUX COCEAEH U M3MEHSET CBOE COCTOSIHUE
B COOTBETCTBHUU CO CIICAYIONTUMH MTpaBUIaMU:

a. KUBad KJIETKA, BO3JI€ KOTOPOU MEHBIIIE JIBYX JKUBBIX KJIETOK, YMUPAET OT OJJUHOYECTBA;
b. skuBas KieTKa, BO3JIe KOTOPOW €CTh JBE WJIM TPU JKHUBBIC KICTKH, BBDKHBAET €II€ Ha OIHO

MOKOJICHUE;

C. KuBasg KJIETKA, BO3JIe KOTOPOM HAXOAMUTCS OOJbIIE TPEX J>KUBBIX KIETOK, YMHUPAET OT

NEepEHACEIICHHUS;

d. MepTBas KJeTKa, PSIIOM C KOTOPOH €CTh POBHO TPH HMBBIX COCE/A, OKUBACT.

DTOT mpolecc NOBTOpsieTcs 3aJaHHOe uvucio mmaroB (mokonenuit). Ilome Tpebyercs
pa3ienuTh Ha MOJIOCHl WM OJOKM KIETOK, HpU ATOM KaKJas Iojoca WU OJIOK KIETOK
00pabaThIBalOTCS OTAENBHBIM TporieccopoM. g peanu3anuu anropurMa MoTpedyeTcs
OpraHW30BaTh Mepeady JaHHBIX O COCTOSHUH IMOTPaHUYHBIX KJIETOK.

Bapuant NeS. 3agaua 06 “o6enarwmux ¢punocodax”
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3anporpaMMupyiTe MapaieJbHYI0 MPOrpaMMy, pealu3yloUlylo 3agady “o0 obemaromumx
dunocodax”. J{ng peannzanuu norpedyercs mate npoueccopoB. CyTh 3a1a4u CIEAYIOMAS: MATh
¢mrocodoB cuaAT 3a KpyriibiM cTojoM. OHHM TPOBOMAT >KU3Hb, Yepenys MPHEMbl MU U
pa3mbliiieHus. B nentpe crona Haxogutcs Oosbiioe Omrono crnareTtd. duiocodam, yTOOBI
CHECTh MOPILHMIO CIAreTTH, TpeOyeTcst ABE BHJIKH. BHIIOK BCEro MATh: MEXAY KaKIOW mapoi
¢dunocodos nexut mo ogHoi Buike. Kaxxaomy ¢unocody 103BONIUTETHHO MOIB30BATHCS TOIBKO
BWJIKAMH, KOTOPBIE JIEXKAT PSAOM C HUM (CleBa M CIpaBa). 3ajada — HAMUCaTh MPOTPaMMYy,
Moenupyomyo noseaeHue ¢unocodos. [IporpamMma nomkHa u30eraTb CUTyaluu, B KOTOPOH
Bce (pMI0Cco(dbl TOJIOIHBL, TO €CTh HU OJMH M3 HUX HE MOXKET B3sTh ce0e JBe BHJIKU (Hampumep,
KOrjJa KaxJelii (uinocod AepKUT MO OAHOM BHJIKE M HE XOUeT OT/AaBaTh ee). Pa3 BUIIOK Bcero
ST, TO OJHOBPEMEHHO MOTYT €cTh He Oojee, yeM 1Boe ¢miocodoB. [IBa cuadammx psgom
¢mrocoda HE MOTYT €CTh OJTHOBPEMEHHO. [IpenoIoXKmM, 9To MepHOAbl pa3ayMUil U IPUEMOB
IUILK PA3TUYHBI — JUIsI UX UMUTAIMK B IPOrpaMMe MOYKHO HCIIOJIb30BaTh T€HEPATOpP CIy4YaiHbIX
yucen. MMuTtanus nosefeHus Kaxaoro guiaocoda Moxer ObITh pa3dUTa Ha claenyromue OJIOKH:
MMOpPasMbICIINTD, B3ATh BUJIKH, ITOCCTh, OTAATH BUJIKH. Bunkn sBnsrorcs pasacIAEMbIM PECYPCOM.
3anporpaMMUpPyTe OCTAHOBKY JITOPUTMA MO JIOCTUKEHUU KOHTPOJILHOTO BpeMeHH. BriBeaure
B (aiinm pe3yabTaToB oOlIee BpeMs pealn3aluy MapajuleIbHOTO alIrOpUTMa, KOJIMYECTBO

MMPUEMOB IMUIIH JJIA KaXXIA0T'0 (I)I/IJIOCO(I)EL, HOCTpOfITC CXCMY pa6OTBI aJIropurMma.

Hamnpuwmep:

3

1 pumocod 2 ¢unocod 3 dunocod 4 dunocod 5 dunocod
Tarl
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pa3MBbIILUIEHH pa3MBbIILIIEH Pa3MbIILITIEHU pa3MbIIIIEH pa3MBbIILIEHH
1
e ue e ue e
5 B3an neByro pa3MBbILUIEH B3an neByro pa3MBbILUIEH Pa3MBILLUICHU
BUJIKY ue BUJIKY ue e
B3sn mpaByro|  pa3mblilIeH B3st npaByro|  pa3mblluieH B3sn  neByro
3
BUJIKY ue BUJIKY ue BUJIKY
pa3MBbIILICH pa3MbILLICH pasMbILUICHU
4 oen noeit
ue ne e
pa3MbIILICH pa3MbILLICH B3sin npasyro
5 OTtnan BUIKU OTHan BUIKU
ue ne BUJIKY

Bapuant Ne6. “Pemero Iparocdena ”

3anporpaMMHUpyHTe MNapajUIebHYI0 MPOTpaMMy, PEaTU3YIOUIYyI0 aJITOPUTM ‘‘pEIIeTO
Opatochena” s HaxXOXKIEHHS BCEX MPOCTHIX uYMcen MeHblie N. Pemerom Oparocdena
Ha3bIBAIOT CJEAYIOIIUK crioco0. Beinuiiem noapsaa Bce nenslie uncia ot 2 1o N. Ilepoe npocroe
qucio 2. 3alOMHHM €ro, a Bce OOJIbIINe YKciia, KpaTHbIe 2, BeruepkHeM. [lepBoe u3 octaBmuxcs
yucen 3. 3alIOMHUM €ro, a Bce OOJbIINE YKCIia, KpaTHbIe 3, BeiuepkHeM. [lepBoe 3 ocTaBmmxcs
yrcen 5 (4 yxe BIYEPKHYTO KaK KpaTHOE 2), 3alIOMHUM €ro, a Bce OOJbIlKe Yncia KpaTHbIE 5,
BBIUCPKHEM U T.[O.

Bapuanrt Ne7. Merox Mounre-KapJio

3anporpaMMHpyuTe NapauleJbHYI0 IpPOrpamMMy, PEAIM3YIOIIYI0 QJITOPUTM METOAA

1, .2

MowuTe-Kapio [uisi BEIMHCICHHS MIOMAAN Kpyra Ty El. Metoner Monre-Kapiio — 310
oOmiee Ha3BaHUE TPYMIBI METOAOB AJS PELICHUS Pa3IMYHBIX 3a/lad C MOMOILBIO CIy4aifHBIX
nocJe0BaTeNbHOCTEN. DT METOAbl (KaK U BCS TEOPHsI BEPOATHOCTEH) BBIPOCIU U3 MOMBITOK
Jro/ied yIydIIUTh CBOM IIAHCHI B a3apTHBIX UTpax. DTUM OOBIICHAETCS U TOT (DaKT, UTO Ha3BaHUE
3TON rpynmne MeronoB jan ropog Monre-Kapno — cronuia eBponeiickoro uropHoro OusHeca.
Cytb MeTona MonTe-Kapiio nist nmpubamKeHHOro BBIUMCIIEHUS] 3HAUEHUS! KPaTHOTO MHTEerpasa

=[x, y)dxdy
o , IOC D - o0Onactb HHTCITPHUPOBAHUSA, BIIMCAHHAA B IIPAMOYTOJIBHUK

'=faErs =g
Di=lasxsbosysd) , CBOJUTCS K CIENYyIOIEeMy: BBIOMpaeTcs cilydailHIM 00pa3oM N

Z...Z .
Touek ~!77* | pacIoOJOKEHHBIX B TMPSIMOYTOJbHHKE L% ppancnsercs MpUOIMKEHHOE
(B -alid-c) S
I3 flz,)
kel

3HaYeHHe HMHTerpajga mno gopmyne - , TIIe M - KOJUYECTBO TOUYEK,
nonaBmux BHYTpr D. Jlns momcuera mmomamu Kpyra TpeOyeTcs HaWTH HWHTErpal:
1= || dxay

2t o
el . IIpu peanusanuy napajieibHOrO alropuTMa KaxKIbld IIPOLIECCOP INEHEPUPYET

CBOE MPOCTPAHCTBO CIy4YyalHBIX 4ucel M uX oOpalaTeiBaeT. 3anumwure B (ailm pe3ynbrar
BBITOJIHEHUS MApaJICIbHOW MPOTrpaMMBl, COAEpKaIMi o0Ilee KOJIMYECTBO CreHEPHPOBAHHBIX
CIy4ailHBIM 00pa3oM TO4YEK N , KOJIMYECTBO MOMABIIMX B 33JaHHYI0 O0JacTh TOYEK M,
npuOJIMKEHHOE BEIYUCIICHHOE 3HaUEHHE TUIOIIAN KPYyra, HOTPEIIHOCTb BEIUNCIICHUS.
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Bapuant Ne§. YMHoOKeHNe MATPULILI HA BEKTOP

Peanusyiite mocienoBaTeNbHBIA aJITOPUTM YMHOXKCHHMS MATpPHUIBI Ha BEKTOp, IOJIYYHUTE
3aBUCUMOCTh BPEMEHHM pealM3allii aJIrOpUTMa OT pa3Mepa MaTpullsl. Peanmu3yiite
MapajuleNbHBIA  CTPOYHO-OPUEHTUPOBAHHBIA aNTOPUTM YMHOXKEHUS MaTpPUIBI HAa BEKTOP,
BBIUUCIIUTE BPEMsl pEaM3alldU ajJropuTMa Ha pPa3IMYHOM YHCIIE TPOIECCOPOB ULl pa3Mmepa
matpuiibl ot 100x100 mo 1000x1000. Berarcnute yckopenue u 3 (HEeKTHBHOCTh MapaljIeIbHOTO
QITOPUTMA TI0 CPABHCHUIO C IIOCIEIOBATEIbHBIM B 3aBUCUMOCTH OT pa3Mepa MaTpHIIbL
Peanusyiite mapasienbHbIi CTOIOIOBO-OPUEHTUPOBAHHBIN AJITOPUTM YMHOXKEHHSI MAaTPHUIIbI Ha
BEKTOP, BBIYHCIHTE BPEMs pEaM3allid AITOpPUTMAa Ha DPA3IMYHOM YHCIE IMPOLECCOPOB s
pasmepa marpuubl ot 100x100 mo 1000x1000. Berumcnure yckopeHue u 3(pPeKTHBHOCTH
NapajuieIbHOTO aJIrOPUTMa MO CPABHEHUIO C ITOCIEAOBATEILHBIM B 3aBHCUMOCTH OT pa3Mepa
Mmatpullsl. [IpoBenuTe cpaBHEHHE MapajUIETbHBIX aJTOPUTMOB (CTPOYHO- M CTOJIOIIOBO-
OPHUEHTHPOBAHHOTI'0) IO YCKOPEHUIO U 3D PEKTUBHOCTH.

Bapuant Ne9. YMHoKXeHHe MATPUIIBI HA MATPUILY

Peanusyiite mocienoBaTeNbHbIM alIrOPUTM YMHOKEHHSI MATPUIBI HA MATpHUIly, MOJTYYHTE
3aBUCHMOCTh BPEMEHHU peaju3alli ajlropuTMa OT pa3Mepa Marpuibl. Peanusyiite
napajuleNbHBI ANrOPUTM YMHOXKEHHUSI MATpHUIbl Ha MaTpHIly B ciy4ae, kKorma 1 marpuna
CTPOYHO-CJIONCTO, a 2 - LEJIMKOM paclpeaeseHbl 10 IpoLeccopaM, BBIUHUCIUTE BpeEMs
peanu3anyy ajJropuTMa Ha pa3IMuHOM YHMCIIEe MPOLECcCOpoB i pazmepa maTpuibl oT 100x100
no 1000x1000. Beramcnure yckopeHue u 3(PQGEKTHBHOCTh MapaUICILHOTO aJTrOpUTMa TI0
CPaBHEHHUIO C MOCIIEIOBATEILHBIM B 3aBUCIMOCTH OT pa3Mepa MaTpHUIIbI.

Bapuant Nel0. 3agaga 0 MHOTONPOLECCOPHOM PACNIMCAHMY (321242 0 Ky4ax)

Jlaubl M OJIMHAKOBBIX MPOLIECCOPOB U N HE3aBUCHUMBIX 33Ja4, KaXJas U3 KOTOPBIX MOXKET
pewiatbcs Ha JIOOOM mporieccope. Bpemsi pemeHust kaxaoi 3amaud paBHo ti, 1= 1...n. Kak
pacnpenenuTh 3alauM 1o IpoleccopaM TakKUM 00pa3oM, 4TOObI BBHIMOJIHEHHE BCEX 3aad ObLIO
3aBEPLIEHO B KpaTYaWIINi CPOK?

Bapuant Nell. CopTupoBKa m0C/1€10BATEIbLHOCTH YHCEJI
JlaH psn ciaydalHBIX 4YHCENl, HAalUCaTh INMApaJUIeIbHYH0 IPOrpaMMy COPTUPOBKU JAaHHBIX
quCell.

Bapuant Nel2. OnpenesieHue 4acToThl COOBITHS
JlaH TeKcT, ONpeAeTUTh YaCTOTY BCTPEUH CJIOB B TEKCTE.

TpeGoBaHusl K BHINOJHEHUIO CEMECTPOBBIX PadoT:
CemecTpoBass paboTa HampaBlieHa Ha CaMOCTOSTENbHYIO pPabOTy M0 CO3/AaHHUIO
napauieIbHBIX TPOTpaMM U Ucciie1oBaHus 3(PGEKTHBHOCTH MPOBEEHHOTO paciapajieIMBaHuUsI.
[Ipu peanuzanuu aJIropuTMOB CEMECTPOBOIO 3aJaHUS HA MAPAIIIENBHBIX KOMIIBIOTEpAX
s aHanu3za  3¢G@(EKTUBHOCTH BapuWaHTa paclapauieIMBaHus HEOOXOJUMO MPOBOJUTH
UCCJIEIOBAHUE T10 CIEAYIOIIEH CXeMe:
1. npamumcartb HOCHeJIOBaTeHBHBIﬁ AJITOPUTM PCUICHUA 3a1a4Yu,
2. OmpeaenuTh BpeMs, 3aTpadeHHOe Ha PealT3alliio MOCIeI0BaTenbpHOro anroputma 1, (Nn) ;

3. Hammucarthb HapaJIJIeHBHBIﬁ AITOPUTM PpCHICHUA 3ada4u C HCIIOJIb30BAHHUEM y1<a3aHH0171
TEXHOJIOTHH MapaUICIIBHOTO ITPOrpaMMHPOBAHUSA;

4. omnpenenuTh BpeMs, 3aTPaYEHHOE HA PeaM3alMIo napajiebHoro anroput™ma T (n) (p —

KOJIMYECTBO MPOLIECCOPOB WIN SIAEP U1 MHOTOSIAEPHBIX apXUTEKTYD);
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5. BBIYUCIIHTH YCKOPCHHUC MapalJICJIbHOI'0 aJirOPUTMa 1O CPABHCHHUIO C MMOCJICAOBATCIIbHBIM

T (n
Sp(n) — 1( ) ’
T,(n)
S,(n
E,(n)= )
6. BbUMCIUTH 3()(PEKTUBHOCTH MApAIIETBLHOTO AITOPUTMA P

7. CTyneHT coaeT mapajiiesibHyI0 U MOCIeI0BaTEIbHYI0 BEPCUH MIPOTPAMM, PEATU3YIOIINX
3aJaHHBI  anropuT™M, TabAMuIbl W TpaduKH, JEMOHCTPUPYIOIIME OCHOBHBIC
XapaKTEPUCTUKU PEe3yJbTAaTOB BBITOJIHEHHUS MPOrpaMM Ha BBIYUCIUTEIBHOM KIIACTEPE,
TPACCUPOBKM TMapaUICNbHBIX MPOrpaMM M pe3ylbTaThl aHanu3a 3(P(GEKTUBHOCTH,
MOJIyYEHHBIE CIIELMAIN3UPOBAHHBIMU IPOTPAMMHBIMU CPEACTBAMU.

Ixana oneHuBanud:

OrneHuBaeMas XapakTepUCTHKA KommuectBo
0aioB
OIICHKA MOJIeNIH (OTMCaHus) TIOCIEA0BATEIIBHOTO aJITOPUTMA 10
OIICHKA MOJIeJIU (OMMCaHUs1) MapaJIeIbHOTO alITOPUTMA 10
OILICHKA TeCTUPOBAHUS IOCJICI0BATEIHHOIO U MapalIeIbHOIO aIrOpUTMa 20
oreHka 3(pPEeKTUBHOCTH pacrapayUICIMBaHUs AJITOPUTMA 20
OIICHKa TEOPETHUYECKHX BBIBOJAOB (CTEIECHb Tapauiein3Ma, BpeMs
BBITIOJTHCHHMS ITOCJICIOBATEILHOTO M MapalIeIbHOTO aJlfOPUTMA) 20
Htoro 80
6.3. Memoouueckue mamepuanvt, onpeoensaoujue NPOYeoypsvl OYECHUBAHUA 3HAHUIL,

YMeHUil, HA8bIKOG U (UNU) ONbIMA OeAMEeTbHOCIU, XAPAKMEPUSYIOUUX INMANbL
dopmuposanua komnemenyuil

JUis OLEHKM YCHEeBaeMOCTH CTyJEeHTa IO JUCHUIUIMHE pa3paboTaHa OalibHO —
PEUTHHIOBasl CUCTEMA.

J171st MONOKUTENTbHOM OIIEHKW Ha 3aueTe HeoOxoauMo HaOpaTh He MeHee 61 Oara.

[IpenycMoTpeHa peHTUHIOBasi CUCTEMA OLIEHKH BCEX BHUJIOB JICSITEIbHOCTH.
Texymmii koutpoasb (TK): mocemenue nekiuii, 1a00paTOPHBIX 3aHATUHN, BBIOJTHEHUE
3a/IaHUI Ha TA0OPATOPHBIX 3aHATUSIX, BBITIOJIHEHNUE JOMAIITHUX 3a/IaHUM.

PyGexknbiii koHTpoab (PK): TectupoBanue mno paszgenaM, NpOBEpPKa KOHTPOJIBHBIX
pabort, mpoBepKa CEMECTPOBOM pabOTHI

Hrorossiii kourpoas (UK): 3auer.

MaxkcumanbHoe 4Hciao OamioB MO KaxkaoMmy Buay koHTpoias — 100. Kaxaeiii Bupg
NeSITeIbHOCTH OLIEHUBACTCA CIEAYIONIMM 00pa3oM:
— Tekymui KOHTPOJIb:
— ToceleHue JeKuid — 1 6amt kaxpoe 3aaaTrue (MakcuManbHo 9 6aiioB);
— TIOCEIICHHE JJA0OPATOPHBIX 3aHATHH — 1 0aymr kaxaoe 3aHsTHe (MakcuMaibHO 18
06ayIoB);
— BBINIOJIHEHHUE 33/1aHUH Ha JJaOOPATOPHBIX 3aHATUSAX — MAKCUMaJIbHO 8 6asioB;
—  BBINOJHEHHME JOMAIIHUX 3aJaHui — (MakcUMaIbHO 65 0asioB)
— PyOexHbIl KOHTPOIIb!
— BrImomHeHHe KOHTPOIBHBIX PadOT — MakcUMaIbHO — 20 OaoB;
— BBINOJHEHHUE CEMECTPOBBIX 3aaHUi — MakcuMainbHO — 80 6ayios;
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— HWTOroBslii KOHTPOJIB:
— 3auet — makcuManbHO — 100 6asmos.
Peiitunroserit 6amn (PB) paccunteiBaeTcs ¢ yueroM HaOpaHHBIX 0aUIOB MO BCEM BUAM
KOHTPOJIS CO CIIEIYIOIUMH BECOBBIMHU KO3 (DUITUEHTAMU:
Pb=TK*0,5+PK*0,3+1K*0,2 (MakcumanpHo 100 6amioB)

CooTBeTCTBHE PEITUHIOBOIO MOKA3aTeJs TPAAMIIUOHHOM OlleHKe:

Peittunrossiii 0amn OueHka
Memnee 51 Hesauer
51 u Goiee 3auer

7. IlepeyeHb OCHOBHOII U IOMOJIHUTEIbHOI y4eOHOI JINTepaTypbl, HeOOXOAUMOI 1151
OCBOCHMS AMCHUIIMHBI (MOXYJIs1)

a) OCHOBHasl yueOHas JuTEepaTypa:

Caenenust 00 yueOHHMKaX Ko-Bo

9K3. B
T'ox 6u10J. Ha
Haumenoanwue, rpud ABTOp W3aH MOMEHT

ust YTBEPHKI.
PI1

Adanacnen K.E. OcHOBBI
BBICOKOIIPOMU3BOAMUTENBHBIX BbluHMciIeHUH. Tom II.
TexHoNOrMM NapajjIeIbHOTO IPOrPaMMHUPOBAHUS:
yuebHoe mnocobue / K. E. AdanacwveB, C. B.
Crykonos, B.B. Mansmienko, C. H. Kapabues, H.
E. Amnnpee; KemepoBckuil rocynapcTBEHHBIN
yausBepcuter. — Kemeposo, 2012. — 416 c.
(http://e.lanbook.com/books/element.php?pll_id=4
4309&p_f 1_78=1

K.E. A¢anacbes
u JIp.

2012 | JIAHb

AdanacreB K.E. OcHOBBI
BBICOKOIIPOU3BOIUTEIIbHBIX BbIUMCIeHU. ToMm L.
Bricokonpon3BouTEIbHBIE BHIYUCIUTEILHBIC
cucreMsl: yueobHnoe nocoodue / K. E. Adanacsoes, C.
1O. 3aBo3kun, C. H. Tpodumos, A. FO. Bnacenko;
KemepoBckuii rocy1apcTBEHHbIM YHUBEPCUTET. —
Kemeposo, 2011. — 228 c.
(http://e.lanbook.com/books/element.php?pll_id=3
0123&p f 1 78=1)

K.E. AdanacreB
u Jp.

2011 JIAHb

[TonGenbckuit B.B., ®omun C.C. Kypc
nmporpamMmmupoBaHus Ha si3pike Cu, M3narenscTBo: [Ton6enbckuii
"IIMK Ilpecc", 2012 1, 384 c. B.B., ®omun 2012 JIAHb
http://e.lanbook.com/books/element.php?pll_cid=2 C.C.
5&pll _id=4148

0) nomosHMTEJBbHasi ydeOHasi JUTEepaTypa:
1. TomopkoB B.B. Mozaenu pacnpeznenennsix Boraucienuit / M.: "®uszmatiut", 2011, 320 c.,
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l id=2339
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2. Ywmbsamc 3. [apannensHoe nmporpammupoBanue Ha C++ B naeiictBun. Ilpaktuka pa3paboTku
MHOTONOTOYHBIX Tporpamm [Tekct] / O. Vwmmeamc, "JIMK IIpecc", 2012 - 672 c.
(http://e.lanbook.com/books/element.php?pll_id=4813)

3. ®enoroB U.E. Mogenn napamiensHoro mnporpammupoBanusi [Tekcr] / U.E. denoros,
"COJIOH-ITIpecc", 2012 - 384 c. (http://e.lanbook.com/books/element.php?pll_id=13807)

4. borauée K.IO. OcHOBBI mapajuiebHOTO IporpaMMupoBaHus: ydeOHoe mocooue [Tekcr] /
K.IO. boraués, "buHoMm. JlaGoparopuss ~ 3HaHUil", 2013 - 342 c.
(http://e.lanbook.com/books/element.php?pll_id=42626)

5. AdanacbeB, K.E. OCHOBBI BBICOKONPOM3BOAUTENbHBIX Bbruncienuil. T.3. IlapamiensHble
BBIYHMCIIUTENIbHBIE anropuTMbl: ydeOHoe mocooue [Texcr] / K.E. Adanacwes, .B.
I'puropseBa, T.C. Peiin; KemepoBckuil rocynapctBeHHblii yHuBepcurer. — Kemeposo, 2012.
— 185 c. (http://e.lanbook.com/books/element.php?pll 1d=44308&p f 1 78=1)

8. IlepeueHb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET»
(nanee — cerb «MAHTEpPHET»), HEOOXOAUMBIX /IJIS OCBOECHH S TUCHUNIMHBI (MOXYJIA)

tests.kemsu.ru — web-opuentupoBantas cucrema tectupoBanusi KemI'Y

lais.kemsu.ru — cucrema nmoaaepkku yueonoro mnporecca KemI'Y

Crnenudukanus s3sika UPC: http://upc.Ibl.gov/docs/user/upc_spec_1.2.pdf

http://upc.gwu.edu/downloads/Manual-1.2.pdf

Nvidia CUDA 2.2: Programming Guide.

http://developer.download.nvidia.com/compute/cuda/2_21/toolkit/docs/NVIDIA_CUDA

_Programming_Guide_2.2.1.pdf

6. CUDA University Courses, http://www.nvidia.com/object/cuda_university _courses.html

7. bykaroB A.A., Jamok B.H., XXeryno A.W. [IporpamMupoBaHre MHOTOIPOLIECCOPHBIX
BBIYUCIUTENbHBIX cucteM. PoctoB-Ha-Jlony. U3narensctBo OOO «LIBBP», 2003, 208 c.
(http://rsusul.rd.runnet.ru/tutor/method/index.html)

8. Tutorial on MPI: The Message-Passing Interface William Gropp Mathematics and
Computer Science Division Argonne National Laboratory Argonne, IL 60439 www-
unix.mcs.anl.gov/mpi/tutorial

9. AwnTtonoB A.C. [lapannensHoe nporpaMMHUpPOBaHKE C UCIIOIb30BaHUEeM TexHosorun MPI:
YuebHoe mocob6wue. // http://rsusul.rnd.runnet.ru/tutor/antonov/

10. bornanoB A., MapeeB B., CrannoBa E., KopxoB B. ApxXuTekTypbl M TONOJOTMU
MHOTONPOIIECCOPHBIX ~ BBIYMCIUTENIBHBIX ~ CUCTEM  //  DJIEKTPOHHBIM  y4eOHUK
http://www.informika.ru/text/teach/topolog/index.htm

11. Matepuainbl nHpOpMaIMOHHO-aHaTUTHYecKoro 1ienTpa HUBL] MI'Y — www.parallel.ru

12. KprokoB B. A. OmnepaimoHHbIE CHCTEMBI paclpeAeNeHHBIX BBIYUCIUTENBHBIX CHUCTEM
(pactipenenennsie OC) / http://parallel.ru/krukov/

13. Tomunux A. H. OnepanuoHHbIe CUCTEMBI cynep-2BM /
http://parallel.ru/info/education/tom-kurs.html

14. Matepuanbl nHpOpMaMOHHO-aHamuTH4YecKoro 1entpa HUBL] MI'Y — www.parallel.ru

agrwbdE

9. Metoanueckne yKazaHus 1Jisl 00y4aloMMXCs M0 OCBOCHH IO JUCHUILTHHBI (MO1Y/JIs1)

K coBpemeHHOMY criennaanucTy OOLIECTBO MPEABABIAET JOCTATOUYHO IHUPOKHM MepeyeHb
TpeboBaHuil. JlaHHBI Kypc TpeaycMaTpuBaeT HW3y4Ye€HHE TEOPETHUECKUX BOIPOCOB, B
COOTBETCTBUU C pabodyeil mporpaMMoii, a TakKe CaMOCTOSITEIbHOE BBIMOJTHEHHE KOHTPOJIbHBIX
pador.

B teopernueckoii yacTu Kypca u3ydaroTcs 0a30Bble MOHITHS IO BOIIPOCAM OpraHU3aluu
NapaJUICIbHbIX BBIYUCIUTEIBHBIX CHUCTEM, & TaKXKe OCHOBHBIX TEXHOJIOTUH OpraHu3aluu
MapaJUIEIbHBIX BBIYACICHUA Ha MHOIONPOIECCOPHBIX BBIYHUCIUTEIBHBIX KOMIUIEKCAX C
pacripesieIeHHON WK o0IIel onepaTUBHON MaMATHIO.
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http://e.lanbook.com/books/element.php?pl1_id=4813
http://e.lanbook.com/books/element.php?pl1_id=13807
http://e.lanbook.com/books/element.php?pl1_id=42626
http://upc.lbl.gov/docs/user/upc_spec_1.2.pdf
http://upc.gwu.edu/downloads/Manual-1.2.pdf
http://www.nvidia.com/object/cuda_university_courses.html
http://rsusu1.rnd.runnet.ru/tutor/method/index.html
http://www.-unix.mcs.anl.gov/mpi/tutorial
http://www.-unix.mcs.anl.gov/mpi/tutorial
http://rsusu1.rnd.runnet.ru/tutor/antonov/
http://www.parallel.ru/
http://parallel.ru/krukov/
http://www.parallel.ru/

B nmpaktuyecko 4YacTH Kypca HU3Yy4alOTCsd OCHOBBI TEXHOJIOTMH IMapajuIesIbHOrO
MPOrpaMMUPOBAHUSA: TapajuleIbHOE MPOrpaMMHUPOBAHME C HCIIOJIb30BaHHEM HHTepdeiica
nepenaun coodmennii MPI, mapannensHoe mporpaMMUpOBaHKE Ha CUCTEMAax ¢ OOIIEH MaMsThIO
(OpenMP).

Jisi u3ydeHHsT TEOPEeTHYEeCKOH dYacTh Kypca HEOOXOAMMO H3YYUTh BOIPOCH,
paccMmarpuBaembie B Jekuusax. [Ipy u3yueHuMn marepuaia HEOOXOJUMO MOMHMO JIEKIIMOHHBIX
MaTepUajoB HCIIOJIb30BATh PEKOMEHAYEMYIO JIMTEPATYpPY MAJS JIYUIIErOo YCBOECHHS MaTepuala.
Kpowme 3Toro, Bce He0OX0UMBIE CBEACHUS, KAacaloulrecsi KOHKPETHBIX BOIPOCOB MOCTPOCHUS U
UCIIOJIb30BaHUSl MHOTOIPOLIECCOPHBIX BBIYMCIUTENBHBIX KOMIUIEKCOB B TOW WM HHOHN
TEXHOJIOTUH, MOKHO TOJYYHTh U3 OTKPBITBIX HCTOYHHMKOB, Harpumep http://parallel.ru.

9.1. CoBeTbl N0 NJIAHUPOBAHWIO U OPTAaHU3ALMHU BpeMeHH, HE00X0AMMOr0 JJIsl U3yUeHUs
AUCHUILIMHBI. PekoMeHayeTcs clieyromuM o0pa3oM OpraHu30BaTh BpeMsi, HEOOXOAUMOE ISt
M3YYCHUS JUCUUIUINHBI:

W3y4eHne KOHCTIIEKTA JISKIIHH B TOT XKe JIeHb, Tocie nekuuu — 10-15 MunyT.

W3ydeHne KOHCIIEKTA JISKIIMH 3a JIeHb nepe chaeayromien nekuueit — 10-15 MunyT.

N3yuenune TeopeTnyeckoro Marepuaia no yaeOHUKY U KOHCTIEKTY — | 4ac B HEZIeTIo.

[ToaroroBKka K MPaKTUYECKOMY 3aHATHIO (BBIIIOJIHEHUE TOMAIIHUX 3a7aHuii) — 1 Jac.

Bcero B Henemo — 3 yaca 25 MUHYT.

9.2. OnmucaHue ImOC/IeI0BATEJbLHOCTH [eHCTBUH CTyJdeHTa («CHeHApuil M3y4YeHHs
AMCUUIIMHBIY).

[Tpy M3ydyeHUn TUCLMIUIMHBI OYEHb MOJIE3HO CaMOCTOSITENIbHO M3Yy4aTh MaTepHuall, KOTOPbIH
elle He MpoYMTaH Ha Jekuuu. Toraa jekuus Oyzxer ropasno nosstHee. OgHaKo Jierye mnpu
M3YYEHUU Kypca CIe[0BaTh U3JIOKEHUIO MaTepuasia Ha JeKUuuu. [ noHMMaHusg Marepuana u
Ka4eCTBEHHOI'O €r0 YCBOEHUSI pEKOMEHYEeTCs TaKasi IOCJIE€0BaTEIbHOCTh AEHCTBHIMA:

1. Ilocne mpocnymMBaHus JEKUMHM W OKOHYAHUS YYEOHBIX 3aHSTUN, NPU MOJATOTOBKE K
3aHATUSAM CIENYIOIEro JHsA, HY)XXHO CHayajJa IPOCMOTPeTh M O00JyMaTh TEKCT JIEKLUH,
npociymanHoi ceronns (10-15 munyT).

2. Ilpu nOArOTOBKE K JIEKIIMM CIEAYIOIIETO JHS, HY’KHO NPOCMOTPETh TEKCT NMPEABIAYIIEH
JIEKIUH, IOAYyMaTh O TOM, KaKasi MOXeT ObITh TeMa cieayromiel jekuuu (10-15 munyT).

3. B Teuenue Henenu BbIOpath Bpems (1-uac) ams paboThl ¢ peKOMEHI0OBAHHOM JINTepaTypoil
B OmOnmoTteke win pecypcamu MHTEpHET.

4. Tlpu MOArOTOBKE K MPAKTHUECKUM 3aHATUSAM CIEIYIOLIEro JHs, HeoOXO0AMMO CHayaia
MOBTOPHUTH IPOIAECHHBIN TEOPETUUECKUN MaTepHall MPEAbIAYIIET0 3aHATUS 110 TEME JOMAIITHETO
3aganus. [Ipu BBIMONIHEHMM YNpaKHEHUs HY)KHO CHayaja IOHATh, 4TO TpeOyercs, Kakou
TEOPETUYECKHI MaTeprall Hy’KHO HUCIIOJIb30BaTh.

9.3. PekoMeHAIlUM 110 UCIOJB30BAHMI0O MATEPHAJIOB Y4eOHO-METOAMYECKOr0 KOMILJIEKCa.
PekoMenayercss HMCHOIB30BaTh ClAW-NEKIMK TpernojaBaTens (BbIIAIOTCS MpernoaBaTesieM
MOCJIe KaXKJI0M JICKITNN ).

9.4 CoBerbl MO MOATOTOBKEe K 3a4eTy. J[ONMOJHHUTENHHO K W3YYEHHIO KOHCIEKTOB JICKIIUH
HEOOXOMMO  TOJIb30BaTbCs ~ Y4€OHBIMM  MOcOOMsIMH. PekoMeHIyeTcss  UCIOJb30BaTh
AIIEKTPOHHBIE Y4EOHO-METOJUYECKHE MOCOOUsl 0 TeMe Kypca, MMEIoluecs: Ha caidte Kadeapsl
FOnecko mo HUT (unesco.kemsu.ru), a Taxxe 3epkane cairta citforum.ru (citforum.kemsu.ru).
Kpome «3ayumBanus» maTepuaia, OYeHb BaXKHO JOOWTHCS COCTOSHHS TIOHUMAHUS H3y9aeMBIX
TeM JTUCHMIUIMHBL. C 3TOM ILEeJbl0 PEeKOMEHIYyeTCsl MOcie M3Y4YEeHHUs OuepeHOro mnaparpada
BBITTOJIHUTh HECKOJIFKO YIPaKHEHUH Ha MaHHYIO TeMy. Kpome Toro, 04eHb MOJIEe3HO MBICICHHO
3a1aTh cebe cieayrole BOIpockl (M MonpoOoBaTh OTBETUTh HAa HUX): O 4eM 3TOT maparpad?,
KaKu€ HOBBIC TIOHATHA BBCJACHBI, KaKOB HX CMI)ICJ'I?, IJI1 4€ro HCIOJIB3YCTCA Ta HWIIM HWHaA
TEXHOJIOTUS MapalIeIbHOTO MPOrpaMMHUpPOBaHMs? PeKOMEHI0BaHO MPOWUTH MpPEaBAPUTEIILHOE
TECTHPOBAaHUE IO KYpCy C UCIOIH30BAHUEM TECTHPYIOIIEH MPOTPaMMBI, JTOCTYITHOH IO ajpecy:
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tests.kemsu.ru (login mis npoxoxeHns: MPOOHOTO TECTUPOBAHUS - €Xaml).

9.5. MeToan4yeckne peKOMEH/IAIMHU 10 BHINOJHEHHIO JOMAIIHUX padoT

JUis  BBIMOMHEHHUST JOMAalIHUX paboT HEOOXOJMMO HCIIOJIb30BaTh HH(OPMAIIMOHHYIO
cUCTEeMY MOAACPKKHU yuebnoro mporecca (http://iais.kemsu.ru). JIas ocTymna K JaHHOM CHCTEME
MpernoaaBaTellb Ha TIEPBOM 3aHSATUU BBIJACT KAXKIOMY JIOTHH-TIapoiib. JloManiHue 3aianust OyayT
MOSIBIISATECSI B CHUCTEME €KEHENEIBHO II0Cie IPOBEACHUS JIabopaTOpHBIX 3aHsATUH. [lepen
BBHITIOJTHEHUEM 3aJ]aHHii HEOOXOJMMO TMOBTOPUTH NPOMJICHHBIM MaTepuall, a TaKKe H3yYUTh
PEKOMEHIyeMYIO TIPETo/IaBaTelieM JINTepaTypy sl BEIOJIHEeHUs 3ananuid. OdopmieHue oTdera
Mo JIOMAITHEeH paboTe cleayeT BBIMOJHUTH MO MpeiaracMoMy madiioHy (pa3MelneH B pasjese
“YyeOHble MaTepHabl” B CHCTEME MOJICPKKH YISOHOTO IpoIiecca).

9.6. MeToan4yeckne peKOMEH/IAIMHU 110 BbINOJHEHHIO CEMECTPOBBIX PadoT
CemecTpoBass paboTa HampaBlieHa Ha CaMOCTOSTEIBHYIO pPabOTy M0 CO3/JIaHHUIO
napauleIbHBIX IPOrpaMM U uccienoBaHus 3(pGEeKTUBHOCTH MPOBEACHHOTO pacnapaijieIMBaHus.
[Ipu peanuzanuu adropuTMOB CEMECTPOBOTO 33JaHUS HA MapaJICIbHBIX KOMITBIOTEPAx
uist  aHanu3a  9()QEeKTUBHOCTH BapuaHTa paclapaUleliiBaHus HEOOXOAUMO MPOBOAMTH
MCCJIEIOBAHME 1O CICAYIONICH cxeMe:
8. HamucaTh IOCTEeI0BaTENIbHBIN AITOPUTM PEIICHUs 331a4H;
9. ompeaenuTh BpeMsl, 3aTPAUYCHHOE Ha PEeaIM3alMIo MOCIeA0BaTenbHOro anroputma T, (n);
10. HanucaTh TMapaJICNBHBIA AITOPUTM PEIICHHS 3aJa4d C HUCIOJIBb30BAHUEM YKAa3aHHOM
TEXHOJIOTHH MMapaJlJIeIbHOTO IPOrPaMMHUPOBAHUS;
11. onpesenUTh BpeMsl, 3aTPAueHHOE Ha PEAIM3AIMIO MapaenbHoro airoputma T,(n) (p —

KOJIMYCCTBO IIPOLCCCOPOB UIHU AACP AJIA MHOT'OSAACPHBIX apXI/ITeKTyp);
12. BEIYUCIUTE YCKOPCHUC MapalJICJIbHOI'0 aJilrOpUTMa 11O CPaBHCHHUIO C MMOCJICAOBATCIIbHBIM
T.(n)
p

S, (n)
13. BerUMCIUTD 3G PEKTUBHOCTH MapaIenbHoro anmroputma E (n) = .

14. CtyneHT cnaet nmapajjiebHyI0 U TOCIEI0BATEIbHYIO BEPCHH MPOTPaMM, PEATU3YIONMINX
3aJaHHbIl  anropuT™, TaOAMUBl U TpadUKH, JEMOHCTPUPYIOIIHE OCHOBHBIE
XapaKTepUCTUKU PE3yJIbTAaTOB BBINOJIHEHUS MPOrpaMM Ha BBIYMCIUTEIBHOM KIIacTEpE,
TPACCUPOBKM MapajUIeNIbHBIX IpPOrpaMM M pe3ylbTaThl aHanu3a 3((EeKTUBHOCTH,
MOJTy9YEeHHBIE CIICIMATH3HPOBAHHBIMI IPOTPAMMHBIMH CPEICTBAMHU.

CemecTpoBble 3aJJaHUsI JAIOTCS KaXA0MY CTYAECHTY UHAWBUYAIIBHO.

Odopmiierre oTdeTa MO CEMECTPOBOM PabOTEe CleAyeT BBIMOJHUTH IO MpEaiaracMoMy
mabyioHy (pa3MelieH B pasjene “YueOHble Marepuanbl’ B CHUCTEME MOIJEPKKH Y4eOHOro
mpoiiecca).

10. TIlepeyeHb HHGPOPMAMOHHBIX TEXHOJIOTHIi, HCMOJIB3YeMbIX PH OCYIIECTBJIEHHT
0o0pa3oBaTeILHOIO NMpoIecca Mo JMCHUILINHE (MOYJ110), BK/II0Yasi lepevYeHb
MPOrpaMMHOI0 o0ecriedyeHUsl U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

IIpu mnpoBeneHUM OOYYEHHUS HCIONB3YIOTCS Cclenylomue HHOOPMAIMOHHBIE CHCTEMBI,
SIBJISTFOIITUECST YaCThIO AIIEKTPOHHOU MH(POpMaImoHHO-00pa3oBaTenbHOM cpeast KemIY:
1. Cucrema kommnbroTepHoro agantuBHoro tectuponanus (CKAT).
2. UC “Uudopmanmonnoe obecneuenne ydeOHoro mporecca” (MuapOVIIpo) -
JUCTAHIIMOHHOE B3aUMOJIEHCTBUE € OOy4yaeMbIMH C IEJIbI0 YHPaBICHHUS MPOLECCOM
00y4eHHUs U KOHTPOJIS MTOJIyY€HHBIX 3HaHUH.
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3. UC “PelTuHr CTyIEHTOB” — yueT y4yeOHOU AEATEIbHOCTU CTYJICHTOB C UCIIOJIb30BAHUEM

0aJUIbHO-PEUTHHTIOBOIO METO/1A OLIEHUBAHMSL.

[Tpu npoBeieHNH AUCTAHIIMOHHOTO O0YYEHUS JOMIOJIHUTEIBHO Henob3yercs: SKype.

IIpu npoBeneHun oOyueHHs 1O JUCLMIUIMHE HCIIOJIB3YIOTCS aKTUBHBIE U MHTEPAaKTHUBHBIE
dopmbl 00ydeHHUs, BKJIIOYAs: JICKIHMU-BU3yaJIH3alMM, JIEKIMU-Oecenpl, JIEKIUU C pa3zdopom
KOHKPETHBIX CUTYAIUH, IPOEKTHAs AEATEIbHOCTb.

Jlexuuu-BU3yanu3aluy UCIIOJIb3YIOTCA Ha dTale BBEJACHUS CTYJACHTOB B HOBYIO TeMy. OHHU
OCHOBaHbl Ha UCIOJB30BaHUM B KayecTBE HAIVIHOTO MaTepuaja MyJbTUMEIUIHON
NPE3CHTAINH, COAEpKalleld Takue (OpMbl HATIIATHOCTH, KaK CXEMBbl, pUCYHKH, TUArpaMMbl U
T.4. [locne ocBoeHMs cTyzneHTaM 0a30BBIX 3HAHUM IO HM3yd4aeMOW TeMe MPOBOJATCS JIEKLUU
Oecepl, KOrjga CTYAEHTaM aJpEecyOTCs BOIPOCHI I OOCYKICHUS B Hayalle JEKIUU U IO ee
xofy. st mosicHeHus: Marepuaia u3ydaeMol TeMbl Ha IMPAKTUYECKOM MPUMEPE HCIIOJIb3YHOTCS
JIEKLUU C pa300pOM KOHKPETHBIX CUTYaIUH.

Ha nocnenHux NpakTUYECKMX 3aHATUAX, KOTJA CTYACHTHl H3YUWIM TEOPUIO U HMMEIOT
oInpeeNEéHHbIE TPAKTUUYECKHE HAaBBIKM, MCIIONb3YETCs MPOEKTHBIN nmoaxoa. OH 3aKiI0vyaeTcs B
BBINOJIHEHUH CTYJIEHTaMU IPAKTUKO-OPUEHTHUPOBAHHBIX IPOEKTOB IO TeMe Kypca B (opme
CEMECTPOBO pabOTBHI.

11. Onucanue MmaTepuajibLHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOII 1JIsl OCYIIeCTBIECHUS
00pa3oBaTe/ILHOIO MPOLECcca MO0 JUCUHUILTHHE (MOLYJII0)

JlexuvoHHBIE  3aHATUSA  HPOXOAAT B MYJIBTUMEIUNHOW  ayIUTOPHM, OCHAILEHHOMN
KOMIIBIOTEPOM M IpoekTopoM. Kaxas JeKuus conmpoBOXKIAeTCs Npe3eHTalMel, coxepraleit
KpaTKMl TEOPEeTUYECKUH MaTepuanl M WUIIOCTpaTUBHbIA Marepuan. Kaxnmas mnpeseHrtanus
IOCTPOEHA IO CIeNyoleMy I1a0lIoHy: Ha3BaHUE JIEKIIMOHHOTO 3aHATHUS, LIeIb U 3a]1aui JIEKIHH,
KpaTKoe COJep)KaHWE MpeAblaylen JeKuuu (Ipu HEOOXOIUMOCTH), TEOPETUUECKUI MaTepua
(pa3but Ha /1B YaCTU C YYETOM II€PEMEHbI), B KOHLE IPUBEICHBI UTOTH JEKIIMOHHOIO 3aHATHS,
o003HaYeHa TeMa CIENYIOIIe JIeKIIUH, a Take BOIMPOCHI M 3aJaHus A CaMOCTOSITEbHOTO
W3Y4EHHUS.

[IpeseHTanyu 1o JIEKIIMOHHOMY KypCy pa3OUThI IO TEMaM, 10 OTAEIbHO B3SITOW TEME MOXKET
OBITh HECKOJIBKO JICKITHIA.

JlaGoparopHble 3aHATHSA TPOXOAIT B KOMIBIOTEpHOM Kiacce. [lepBas wacTh 3aHATHA
HOCBAIIeHa pa300py HOBOro Marepuana. Bropas yacTh — BBIIOJIHEHUIO NPAKTUYECKUX 3aJIaHUH ¢
LeJIbI0 3aKPEIUIEHUs] MaTepuaa.

Jlns mpoBeeHHs J1a0OpaTOPHBIX 3aHATUH HCHOJIB3YETCs KIACTEeP-TIOJIMIOH, KOTOPBIN
nocTpoeH Ha 0a3ze 2-x sjaepHbIx mporeccopoB Intel Core 2 Duo, mo3BoJsieT HCIOIB30BaTh
texHosnorun MPI wnu OpenMP, unn o6e cpazy Bmecte: MPl — nns mepenaum cooOrieHHi
MEXIy y3maMu kiaacrepa, OpenMP — st paGoThl ¢ 0011ei mamMsaThio B paMKax OTAEIHHOTO y3Jia
kiacrepa, UPC — nns paboTsl B pamkax Mojenu pacnpenencHHoi oomeit mamsata, CUDA —
POrpaMMHUPOBAHNE Ha TpapUUECKUX MpoLeccopax.

12. HWHble cBeeHUS U MATEPHAJIBI

12.1. Ocobennocmu peanuzayuu OUCUUNIUHBL 01 UHBAIUO08 U JIUY C 0ZPAHUYEHHBIMU
603MONCHOCMAMU 300P0BHA.

O06pa3oBaHre 00y4aIONUXCs ¢ OTPAHHYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI MOXKET OBITh
OpPraHU30BaHO IO BHIOOPY CTYJEHTA B CIAEAYIOLIEM BHUJE:

e COBMECTHO C JIpyTMMH O0YYaIOIUMHUCA: CTYJCHT MOCEIIAeT 3aHATHs Ha 0OLIIX
OCHOBAHUSX U HEMOCPEJCTBEHHO BOBJIEKAETCS B yUeOHBIN MPOLIECC;
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e JIUCTaHIMOHHO MOCPEACTBAM TE€JIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUN: CTYyE€HT
MIPOCITYIIMBAET MAaTEPHUAII 3aHATUH B PEXKUME PEaJTbHOIO BPEMEHH, 10 CPEICTBAM
IpsSIMOTo TeneMocTa (nmpuMeHeHne SKYPe Wik Jpyrux aHaIOTHYHBIX IPOTPaMM U
TEXHOJIOTHI1), HE HAXOIACh HEMOCPEACTBEHHO B YUEOHOH ayAUTOPHH;

e B MHJUBHUJYaJbHOM IOPSAJKE: IPENOJaBATENb 3aHUMAETCS CO CTYJEHTOM
WHJUBUIyaJIbHO KOHTAKTHO WJIM TOCPEJICTBAM TE€JIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

I[lo oOKOHYaHWMM U3ydeHHs] Kypca CO CTYAEHTOM IIPOBOAMTCA HHIMBHyalbHOE
cobecejoBaHUEe, Ha KOTOPOM OH JIEMOHCTpUPYET IIOJIlydeHHbIE 3HaHMA. B  ciydae
HEOOXOIUMOCTH, CTYIEHTY MOXET 3apaHee ObITh BBIJAHO WHAWBUAYAJIBHOE IPAKTUYECKOE
3aJaHue, s CaMOCTOSTEIbHOMN ITOATOTOBKY (32 MECSL WM 32 JABE HEACIH).

JUie MHBaJIMJOB 1O CIyXy HPEIyCMOTPEHBbI CIEIYIOIIME OCOOEHHOCTH IPOBEACHUS

y4eOHOro Inporecca:

1. IlpenogaBarens  MPEAOCTABISAET  CTYACHTY  Y4eOHO-METOAWYECKHE  MaTepuabl,
HE00XO0/AMMBIE JUI OCBOECHUS M3y4aeMOro MaTepuaia (mporpaMma Kypca, IUIaH 3aHsATHS,
ONOPHBIA KOHCIIEKT, METOJMYECKHE MOCOoOMs WM Claiij Mpe3eHTalud, B Ciydae
HaJIU4us).

2. JIeKIMOHHBIA MaTepuall MPENoJacTCs B HATVIAHOM BHJAE CIIANA TPE3CHTAIUMH WIIH
COIIPOBO’KIAETCS CXEMaMM, HarJIsIIHBIMU TaOJIULAMH.

3. BMmecTo yCcTHOTO OTBETa CTYJCHTaM MPEAaracTcs OTBeYaTb MUCHbMEHHO.

4. IlpenycmaTpuBarOTCsl MHAMBUIYAJIbHbIE KOHCYJBTallUM CO CTYJEHTOM, Ha KOTOPOM
MOJKET MPHUCYTCTBOBATh CYpAONEPEBOJUUK (YHUBEPCUTET HE 00sI3yeTcs MPEOCTaBIATh
CYpJIOTIEPEBOIUNKA).

JUis WHBaJIMAOB MO 3pEHHUIO NPEAYCMOTPEHBI CIEYIOUIMEe OCOOCHHOCTU IPOBEAECHUS
yueOHOro Ipolecca:

1. IlpenycmarpuBaroTCs HMHAWBHUIYaJIbHbIE KOHCYJbTAllMM CO CTYJEHTOM, BO BpeMs
KOTOpBIX MpEernoJjiaBaTeslb B MEJICHHOM CIIOKOMHOM TeMIe OOBACHSAET YyueOHBbIi
MaTepuai (BO3MOXKHO OBTOPHO), 320CTPsisi BHUMaHUE HA KJIFOUEBBIX MOHATHSAX.

2. BMmecTo nMCbMEHHOT0 OTBETA CTYAEHTaM MpeaaaraeTcs 0TBe4yarb yCTHO.

3. IlpeanmaraeTrcst 03HAKOMHUTKCS € JIMTEPATYpOil 1O Kypcy, HamucaHHOW mpudTom bpaiins,
IIPY HAJIMYUU.

Jlis  WHBaNUAOB  OMOPHO-IABUTATEIBHOTO  ammapara MpPeAyCMOTPEHBI  CIEAYIOIIHe
0COOEHHOCTH IIPOBEICHUS Y4eOHOT0 MpoIiecca:

1. [lpenomaBaTenp  MPEIOCTABISIET  CTYAEHTY  YYE€OHO-METOAMYECKHE  MaTepHaIbl,
He0oOXOIMMBIE NI OCBOCHHUS M3y4yaeMOro MaTtepuana (IporpaMma Kypca, IiaH 3aHsITHs,
OTIOPHBIN KOHCHEKT, METOJAMYECKHE TMOCOOMsS WM CJaij Mpe3eHTallud, B Ciydae
HATHYus).

2. JIeKITMOHHBI MaTepual TMPENnoJaeTcs B HAMIIHOM BHUJAC CIAMJ Mpe3eHTAlud WIn
COIMPOBOXKAAETCS CXEMaMH, HATJISITHBIMU TaOIUIIaMHU.

3. BMecTo MICBbMEHHOTO OTBETa CTYJCHTAM IPEJIaraeTcs OTBeYaTh YCTHO.

4. TlpemxycMaTpUBaIOTCSI MHAUBUIYATbHBIE KOHCYIBTAIIMH CO CTYACHTOM.

CocraBurens (1): noreHT kadenpst OHECKO o BT Crykomnor C.B.
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