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1. IlepedyeHb MIaHUpPyeMbIX Pe3yJbTATOB 00yYeHHS MO JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/IbHOH
NPOrpamMMbl

B pesynbraTte OcBOeHMsS MporpamMmbl OakajgaBpuaTa OOYUYaIOIIMICS IOJDKEH OBJAICTh
CIIeTYIOIIMMH Pe3yJIbTaTaMu 00YyYeHHUS 110 JUCIUIUTMHE (MOJTYIIO):

Koowu PesyabTaTel ocBoenns OOII Ilepedyenn nIaHnpyembIxX
Komnemeny Cooepocanue Komnemenyuil pe3yJ1bTaToOB 00y4eHus 1Mo
uu AUCHUIINHE

3HaTh: OCHOBBI COBPEMEHHBIX
HAay4HBIX UCCIICIOBAHUM.

VYMetb: coOupath, 00padaTbIBaTh U
MHTEPIPETHUPOBATDH JaHHBIC
COBPEMEHHBIX HayYHBIX
HCCIIEN0BaHUN.

Brnanets: cnocoOHOCTHIO
(bopMUpOBaHUS BBIBOJIOB [0 CBOMM
HAyYHBIM HCCJIECOBAHUSIM.

— CHOCOOHOCTBIO COOMPATh,
oOpabartbIBaTh U
UHTEPIIPETUPOBATH JTAHHBIC
COBPEMEHHBIX HAYYHBIX
UCCIICIOBAHUI, HEOOXOAUMBIE IS
(opMHpOBaHHUS BBIBOJIOB TI0
COOTBETCTBYIOIIMM HayYHBIM
UCCIICIOBAHUSIM

IK-1

2. MecTo AMCUHUILIMHBI B CTPYKTYPe NPOrpaMMbl 6aKajlaBpuaTa

JucuuniuuHa BXoauT B BapuaTuBHYyo yacTth YII OOII ¢ konom B1.B.O/1.8.

Ilenbto OCBOEHHSA UCHUIUIMHBL ““TE€XHOJOrMM MapajyIeNbHOIO MPOTrPaMMHUPOBAHUS
ABIISICTCSI — OCBOGHHME 0a30BbIX 3HAHMM B 00JaCTH  APXUTEKTYphl COBPEMEHHBIX
MHOTOTIPOIIECCOPHBIX BBIYMCIUTENBHBIX CHUCTEM, NapajienbHOW 00paboTku wuHbopMaimu,
TEXHOJOTMH  OpraHu3aluy  [apajUIebHBIX  BBIYMCIEHHH  HAa  MHOTONPOLIECCOPHBIX
BBIUMCIIUTENIBHBIX KOMIUIEKCAX C pacpeeIeHHON 1K 001ei onlepaTUBHOM MaMsThIO.

Kypc 3anumaer ocoboe Mecto B ydeOHOM IUIaHE CpeAr AMCUUIUIMH (aKyabTeTa IO €ro
3HaueHuto. BMmecte ¢ KypcamMu 1o NporpaMMHpOBaHMIO, Kypc “TeXHOJOrnu mnapamienbHOro
IPOrpaMMUPOBAHUS” COCTaBJISIET OCHOBY 0Opa30oBaHMsA CTYJEHTa B YaCTH COBPEMEHHBIX
nHpOpPMAMOHHBIX TexHOJOoruid. Kypc paccuMTan Ha CTyIEHTOB, MMEIOLIUX IOJTOTOBKY IO
IIPEILIECTBYIOIIUM KypcaM, KacarolMXCs OCHOBaM IPOIPaMMHUPOBAHMSI C HMCIOJIB30BAHUEM
QIropuTMUYecKUX A3bIKOB Cu uimum  DopTpaH, BBIYHUCIUTEIBHBIM MeTOgaM. B TeueHue
IIpENoJaBaHusl Kypca IpEeANoaaraercsi, 4To CTYAEHTbl 3HAKOMbBI C OCHOBHBIMU TIOHATHAMU
anreOpbl, KOMOWHATOPHKH, JIOTUKH, UH(OOPMATHKH, KOTOPHIE YMTAIOTCS Ha (aKylbTeTe Mepen
U3Y4YEHHUEM JAaHHOW AMCLUIIINHBIL.

3HaHus, HABBIKA U YMEHHMS, IPHUOOPETEHHBIE B pe3yibTaTe MPOXOXKICHUS Kypca, OyayT
BOCTpEOOBaHbI MPH HW3YYCHHH JAWCLUIUINH, CBSA3aHHBIX C paclapaUIeIMBaHUEM pa3IHYHBIX
BBIUMCIIUTENIBHBIX ~ aJTOPUTMOB C TpPUMEHEHHWEM HauOoJjiee TMOMYISAPHBIX TEXHOJOTUH
[apaJuIeJIbHBIX BBIYMCIICHUHN, a TAK)KE IPU MPOBEIECHUU BBIYUCIUTENBHBIX IKCIEPUMEHTOB B
cllyyae BBIMIOJHEHUS MTOTOBOM KBaNU(HUKAIIMOHHONW paboThl, CBA3aHHOW C peanu3anueit
BBICOKO3(D(PEKTUBHBIX MapaIeIbHBIX AITOPUTMOB.

JucuuminHa u3ydaercs Ha 2 Kypce B 4 ceMecTpe.

3. O0beM qMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX ¢IMHUIAX C YKA3aHHEM KOJINYeCTBA
aKaJeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYI0 padoTy o0y4yaromuxcst ¢
npenoaasareseM (10 BUAaM 3aHATHI) U HA CAMOCTOSITEJILHYI0 padoTy o0y4arommxcs

OOmass TPyJOEMKOCTh JUCHUIUIMHBI COCTaBIISIET 4 3avetHplXx eaunun, 180
aKaJeMUYECKUX YacOB.



3.1

O0vém oucyunnunvl (MoOyis) no 6UOAM YUeOHBIX 3aHAMUI (8 YaACAX)

O0BEéM TUCHUTIINHBI

Bcero uacos

11t OYHOU (OPMBI 00yUEHUs

OO11ast TPYI0EMKOCTh IUCIUILTUHBI 180
KonTtakTHas pabora 00ydaromuxcs ¢ npenogapareiaem (o 72
BHJIaM Y4eOHBIX 3aHATHI) (BCETO)
AymutopHas padota (Bcero): 72
B TOM YHCJIE:
JEKLUU 36
nabopaTopHbIE pabOTHI 36
CamocrositenpHas pabora oOydaroniuxcsi (Bcero) 108
Bun npomexxyrouHoit aTTectanuu odyyaromerocs (3adet / 3aver

9K3aMEH)

4. CopeprxaHue TUCHMILIMHBI (MOLYJI51), CTPYKTYPHPOBAaHHOE O pa3jejaM (TeMam) ¢
YKa3aHHMeM OTBEJICHHOI0 HAa HUX KOJIMYeCTBA aKa/leMHU4YeCKHUX YaCOB U BUIOB Y4eOHBIX

3aHATHH

4.1.
aKademuueckKux uacax)

Pa3zoenwvt oucyunaunot (M0o0yns) u mpyooemKocms no 6UOAM Y4eOHbIX 3anAmuil (6

Buner yae6HBIX
) 3aHATUH, BKIIOYas
3 CaMOCTOSITENBHYIO
‘E’ paboty
5 oOyuaronuxcs
Ne Paznen 2 U TPYJOEMKOCTh (B PopmeI TeKyIIIero
= KOHTPOJISI yCIIEBAEMOCTH
n/n JMCUUTUTAHBI g qacax)
g aymuropueie | Cam
= yueOHbIe 0CTO
E§ 3aHATHS ATEN
8 Jex. | JIa6. | 2
paod.

1 | OcHOoBHBIE HanpasJeHus | 6 2 0 4 IIpoBepka TECTOBBIX
pa3BUTHSA 3aaHuii,  JIOMAIlHErO
BBICOKOIIPOU3BOIUTEIBHBIX 3a/laHusl.

KOMIIBIOTEPOB

2 | OgHomnpoueccopHas 10 2 2 6 IIpoBepka TECTOBBIX
ONTUMHU3ALMS AITOPUTMOB 3aaHuil,  JIOMAIlHEro

3aJlaHusl.

3 | Ouenku 8 2 2 4 IIposepka TECTOBBIX
IIPOU3BOIUTENBHOCTH 3alaHuil,  JIOMAIlHEro
BBIYHMCIIUTEIBHBIX CUCTEM 3aJlaHusl.

4 | Knaccuduxanus 4 2 0 2 IIpoBepka TECTOBBIX
MHOTOIIPOLIECCOPHBIX 3aJlaHui.
BBIYHMCIUTENIBHBIX CUCTEM

5 | lIpoGuiemsl co3nanust 8 2 2 4 IIpoBepka TECTOBBIX
KJIACTEPHBIX CUCTEM 3alaHUMN.

6 | Ilapagurmsl, Mogenu u 8 4 0 4 IIpoBepka TECTOBBIX
TEXHOJIOTUH MapaJIEIbHOTO 3aJlaHui.
IIPOrpaMMHPOBAHMS

7 | IlapamuienpHOE 54 4 20 30 IIpoBepka TECTOBBIX
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IIPOrpaMMHUPOBAHHE C
HCII0JIb30BAHNEM

3aJIaHHi,

JOMaIIHUX

3alaHuM, CEMECTPOBOIO

uHTepdeiica nepegayun 3a/laHusl.
coobuiennii MPI

8 | ITapannensHoe 26 4 2 20 IIpoBepka TECTOBBIX
pPOrpaMMHUPOBAHUE HA 3aJJaHul,  JIOMAIIHEro
cucTeMax ¢ oomieit 3aJJaHuUS.
namsTbio (OpenMP)

9 | IlapannensHoe 24 4 2 18 IIpoBepka TECTOBBIX
[IpOrpaMMHUpPOBAHUE HA 3alaHUMN.

CHUCTEMAaX CMELIAHHOTO
TUIA

10 | Otnagxa, TpaccUpoBKa 1 8 2 2 4 IIpoBepka TECTOBBIX
npoduiIMpoBaHue 3aJJaHul,  JIOMAaIIHEro
napajyieNIbHBIX MPOTrPaMM 3aJJaHuUS.

11 | OcHOBHBIE NOHATHUS 8 4 2 2 IIpoBepka TECTOBBIX
napajiesin3Ma alrOpPUTMOB 3aJJaHul,  JIOMAaIIHEro

3aJJaHuUS.

12 | AnropuT™Mbl MaTpUUHOM 16 4 2 10 IIpoBepka TECTOBBIX
anreOpbl 1 UX 3aJJaHul,  JIOMAIIHEro
pacrnapauieIMBaHue 3aJJaHuUS.

Bcero 180 36 36 108
4.2.  Cooepircanue oucyunaunot (M00ya), CHpYKmypuposannoe no memam (pazoenam)
Copep:xaHue JeKIMOHHbIX 3aHATHIA

HaumenoBanue pasznena

Coneprxanue pasjaena AUCIUIUTAHbBI

JUCLUIIINHBI

OcCHOBHbBIE HaIpPaBJICHUS Ilytn
pa3BuTUA HE3aBUCHUMOCTb
BBICOKOITPOU3BOJUTENBHBIX (byHKIIMOHATBHBIX
KOMIIBIOTEPOB

JOCTHXKEHUS
(YHKIIMOHUPOBAHUS

YCTPOMCTB,

napaiienusma:

OTACIBbHBIX

U30BITOYHOCTD

3JIEMEHTOB BBIYHUCIUTEIBHON CHCTEMBI, TyOIUpOBaHHE
ycTpoiicTB. BekTtopHas u KkoHBeiliepHas 00paboTka
NaHHbIX. MHorompouneccopHass M MHOTOMAIIMHHASA,
napajiensHas  o0paboTka JaHHBIX. 3akoH Mypa,
crep)kuBaromue (akTopsl HapallMBaHUS KOJHMYECTBA
TPaH3UCTOPOB HA KPUCTAJUIE U YACTOTHI MPOLECCOPOB.
IIpuBnekarenbHOCT OAX01a napajIeJIbHON
oOpabotkn  nmaHHbIX.  CrepxuBatomue  (akTopsl
IIOBCEMECTHOIO BHEJPEHUS napajuIeIbHbIX
BBIYUCIICHUN. BeJOMCTBEHHBIE, HALMOHAIBHBIE U
Apyrue MporpaMMbl, HAaNpaBICHHbIE Ha pa3BUTHE
MapaieIbHbIX BBIYUCIICHUI B Poccun.
Heo0xoaumocTtsb U3y4EHUs JUCLUILINHBI
[apaJuIeIbHOTO IIPOrPaMMHUPOBAHHUS. IIepeuenn
KPUTHUYECKHX  3aja4y, peUIeHHe  KOTOphIX  0e3
HCII0JIb30BAHUS napaJuleIbHbIX BBIYMCIICHUI
3aTpyJHEHO WJIM BOBce HeBO3MOxHO. ConepikaHue
Kypca  MapajuleIbHOTO  IPOrpaMMHUPOBAaHUA  —
XapaKTePUCTHKA OCHOBHBIX COCTAaBJISIIOIIUX OJIOKOB
JEKIMOHHOIO Kypca, IPAKTHYECKUX 3aHATHH. CIHCOK
OCHOBHOMW U JIOTIOJHUTEIbHOU JINTEPATYPBL.




OnHonpoueccopHas [loBplllIEHNE TPOM3BOIUTENBHOCTH MpoOIeccopa IpHU

OIITUMHU3ALUA 00paboTKe MAacCCHUBOB C WCIIOJIB30BAHHEM IIHKIIOB.
SIBHBIE  TUKIBI C  TOCTOSHHBIMH  TPaHUIIAMH.
MHorokparsoe UCIIOJIb30BaHUE KOIlla.

Hcnonbp3oBaHue MpenBapUTENbHON  BBIOOPKU  IpH
3arpy3ke [JaHHBIX W3 OIEPATHUBHOW IaMATH B KOIII
BTOpPOTO ypOBHS. M3MeHEeHHe MHCTPYKLMHI 3a1a4yd I
JYYIIEro KAIHUPOBaHUS. ApPXUTEKTYPHO-3aBHUCHMAas
ONTUMM3ALMS; OTJINYUS Pa3BEPTHIBAHUS LUKIOB JUIS
BEKTOPHBIX U KJII-OPUCHTHUPOBAHHBIX aPXUTEKTYD.
KonseliepHass 00paboTka JaHHBIX. 3aBHCHUMOCTb
MPOU3BOJUTEIBHOCTH  Ipolieccopa  OT  crocoba
ONMCAHUS U XPAaHEHUs TaHHBIX.

Onenku CrangapTHble METOUKH U3MEPEHUS
IIPOU3BOIUTEIBHOCTH npousBoautenbHoctn  MIPS, MFLOPS wu T.1
BBIYHMCIIUTEIBHBIX CUCTEM IIpou3BOIMTENBHOCTS  KJacTepa —  JIATEHTHOCTb,
MPOITYCKHAs CIIOCOOHOCTb. OO0menpu3HaHHbIE
METOIUKH U3MEpEHUS IIPOU3BOIUTEIBHOCTH
MHOTOIIPOLIECCOPHBIX ~ BBIUYMCIHUTEIBHBIX  CHCTEM.
TOP500 — MupoBOii pEHTHHI CYNEPKOMIIBIOTEPOB
(xkpaTkas XapaKkTepUCTHUKA NEPBBIX 5-n
cynepkommnbiorepoB Mupa). TOP50 — Poccuiickuit
PEUTHUHT CYyNIEpKOMIBIOTEPOB (KpaTKasi XapaKTepuCTUKa
NepBBIX 5-u cynepkomnbiorepoB Poccun). Ilepeuens ¢
XapakTepucTukoil CHOMPCKUX CYNEPKOMIIBIOTEPHBIX
nentpoB (Tomck, HoBocubupck, Kpacnosipck, OMCK).
CocTosiHME BOIIpOCa MNapAJUIEIbHBIX BBIYUCICHUM B
KeMepoBCKOM rocyiapCTBEHHOM YHUBEPCUTETE.

Knaccugukarus CucteMbl ¢ pacmpeneneHHOH, oOmeld namsThio,
MHOTOIIPOLIECCOPHBIX IIPUMEPBI CUCTEM. MacCHBHO-NIApaJUIEIbHbIE CUCTEMBI
BBIUUCIIUTEIIBHBIX CUCTEM (MPP). CumMeTpuYHbIE MYJIBTUIIPOLIECCOPHBIE

cucreMmbl (SMP). IlapamnenbHble BEKTOPHBIE CHUCTEMBI
(PVP). Cuctemsl ¢ HEOAHOPOJHBIM JOCTYIIOM K MaMATH
(Numa), npumeps! cucteM. KoMIbploTEpHbIE KIIaCTEPHI
— CHEIHMATU3UPOBAHHbIE M MOJHO(YHKIHOHAIBHBIE.
HcTopus BOZHUKHOBEHUS! KOMIIBIOTEPHBIX KIaCTEPOB —
npoexkt Beowulf. MeTa-KOMIOBIOTHHT — TpPUMEPHI
neicTByromux mpoektoB. Knaccudukarnus DnunHA,
[Hopa u T.1. Opranusanys MeXIPOLIECCOPHBIX CBSI3EN
— KOMMYHUKAallMOHHBbIE Tonosoruu. [Ipumepsl ceTeBbIx
pelieHnid A CO3JAaHMS  KIACTEPHBIX  CHCTEM.
CoBpeMeHHbIE MUKPOIIPOLIECCOPBI, UCIIOJIb3YEMBIE MTPU
IIOCTPOEHUH KiacTepHbIX pemeHuid. Kommanusa T-

1aT(HOPMBI.
[TpoGnembr co3laHus | byaymuii  kjnactep  ONPEACISIIOT  CYLIECTBYIOIIUE
KJIACTEPHBIX CUCTEM 3agaud. [DIrOCBI M MHHYCBI CBOEro Kjacrepa H

apenyemoro.  broker Ha  oOcimykuBaHWE U
comepkaHue Kiacrtepa. KaagpoBoe —obOecrnedeHwue.
bazoBass wWH(pacTpyKTypa: TIOMEIICHHE, CHUCTEMbI
OXJIAXKICHUS BO3/yXa, o7, 0€301acHOCTb.
[IpoekTupoBaHME apPXUTEKTYPhI: 0a30BbIC KOMIIOHEHTHI
KJacTepa, KOMIIOHOBKA KJlacTepa, BBIOOp IMpoleccopa,
OIepaTUBHAs NaMsTh, TUCKHU, TOJIOBHOM y3€Jl KJIacTepa,
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cereBas uH(ppacTpyKTypa (KOMMYHUKAIIMOHHAS,
TpaHCIIOpTHas, cepBucHas). IloctaBka © MOHTax
o0opynoBaHUsI. VYcranoBka 51 HacCTpoOMKa

nporpaMmHOro obecrnieyenus. CpeacTBa pa3pabOTKu U
MPUKIIAJHOE TIpOorpaMMHOe obecrieueHne. MOHUTOPUHT
kiacrepa. O6cnyxuBanue kiacrepa. Mapopmannonso-
BBIUMCIIATEIbHBIN nopTan Kemeposckoro
rOCYJapCTBEHHOTO YHHBEPCHUTETA.

[Tapagurmel, Mozenun u
TEeXHOJIOTUH MapajuiebHOTO
MIPOrPaMMHUPOBAHUS

QOYHKIMOHAIBHBIM NApaJUICIU3M, NapajljIe]u3M 110
nanabM. [lapagurma master-slave. [Tapagurma SPMD.
[Tapagurma konseriepuzauuu. [lapagurma “paznensii u
BiacTByi . CHEKyISITUBHBIA Mapaienn3M. BaxHocTh
BBEIOOpa TEXHOJOTHUHU ISl pealn3aliu  aIrOpPUTMA.
Moaens oOMeHa coobmenusmu — MPI. Mozens oOmieit
namsitt — OPENMP. Konuenuuss BupTyanbHOMH,
paznensiemoit mamsatu — Linda. Poccuiickue pazpaboTku
— T-cucrema, cucrema DVM. [lpoGnemsl co3nanus
cpencTBa aBTOMAaTHUYCCKOIO pacnapajiieuBaHus
MIPOrpamMM.

[TapamensHoe
IPOrpaMMHUPOBAHNE c
UCTOJIb30BaHUEM HHTepdetica
nepenaun coodmerniit MPI

bubmmoreka MPI. Monens SIMD. Unurnmanuszanusa u
3aepiienne MPI-npunoxenus. Todeunsle 0OOMEHBI
JaHHbIMU ~ Mexnay mnpoueccamu  MPI-nporpaMmsr.
Pexumbr  Oydepusanuu. IIpobmema  deadlock’os.
KonnexktuBHble B3aumojeicTBus mnpoueccoB B MPL
Yrpasnenue rpynnamu 1 KoMMyHukaropamu B MPILL

[TapamensHoe
[IPOrpaMMHUPOBAHUE Ha

cucreMax ¢ oOmeil mnaMsaTbIO
(OpenMP)

Beenenune B OpenMP. CrangapTsl nmporpaMMupOBaHuUs
Ui CUCTeM ¢ pasfendeMol mnamsaTeio. CosnaHue

MHOT'OIIOTOYHBIX MIPUJIOKEHUH. Hcnonp3oBanue
MHOTOIIOTOYHOCTH  MPU  OPOrPaMMHUPOBAHUU A
MHOTOSIZICpHBIX TIaTGopM. CHHXPOHU3ANUS JTaHHBIX
MEXIY BETBAMH B  MAPAJUIEIBHOW  IPOTrpaMMe.

Jupekrtussl s3p1ka OpenMP.

[TapamensHoe
IIPOrpaMMHUPOBAHUE
CHUCTEMAX CMCIIAHHOI'O THUIIA

Ha

I'uGpuanbie Monenu nporpammupoBanus SMP-cucrem.
Ilepemaua  maHHBIX  MeXAY  y3JaMHM  KjacTepa
¢ynkuusimu MPI, 0OMeH naHHBIMU BHYTPH y3J1a MEXIY
sapamu npoueccopa uepe3 noroku OpenMP. [IpaBuina
3alycKa MNapajulelbHbIX MPUWIOKEHUM, HAIUCAaHHBIX C
ucnoJibzoBanueM OpenMP+MPI.

Otnagka, TpaccupoBKa U
npoduIMpoBaHue
napajieNIbHBIX POTrPaMM

Knaccugpukanust omuOOK mHapaienbHbIX HpoTrpaMM
(cuibHBIE, cl1a0ble OMIUOKMY ...). OCOOEHHOCTH OTIAIKU
napajuleNbHbIX NpuiioxkeHuil. TpaccupoBka. OTinanaka c

MIOMOIIIBIO MOCJIEI0BATEIbHBIX OTJIaTYUKOB.
[TapannenpHbIit Otnaguuk TotalView.
[MpodunupoBanue. bubamoreka MPE. Cpenctsa MPI
TSt BU3YaJTU3aIIH TPacchl NapajuieIbHOTO

TIPUIIOKCHHUS.
OcHoBHBIE noHatus | CTeneHp mHapayieu3Ma YHCIEHHOTO — alrOpUTMA.
napajiesin3Ma aIrOpUTMOB Cpenusist ~ cTemeHb — Hapajjielu3Ma  YHCIEHHOTO
ITOPUTMA. 3EPHUCTOCTh AITOPUTMA. YCKOPEHHE H
3P PEKTUBHOCTB. 3aKoH Awmpana. Anroputm

HUCCICIOBaHUA CBOMCTB MnapaujiC/IbHOTO aJiropuTMma.
Onpe;[eneHHe napajjic/jin3mMa: aHajinu3 3aJa4r C I CIIbI0
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BBIJICIUTh TO/33/1a4M, KOTOPBIE MOTYT BBIOJHATHCS
OJTHOBpEMEHHO. BrIsiBIeHuE napaienu3Ma: n3MeHeHHe
CTPYKTYpBl 3aJauyd TakuM OOpa3oM, YTOOBI MOKHO
ObUTO A(PPEKTUBHO BBIMOIHATH MOA3anaud. J{s 3Toro
yacto TpeOyercs HAMTH  3aBUCUMOCTH  MEXIY
noJ3ajayaMi M OpraHU30BaTh HCXOJHBIA KOJ Tak,
YTOOBl MMH MOXHO OBUIO 3((EKTHBHO YHPABIATH.
Bripaxenue napauienu3ma: peanu3anms
NapajyieIbHOTO0  AITOPUTMAa B HCXOJHOM KOJE C
MOMOIIBIO CHUCTEMBbl OOO3HAYEHHH MapauIeIbHOTO
IPOTPaMMUPOBAHUSL.

ANrOpUTMBI MaTPUYHOU
anreOpbl " ux
pacrnapasuieIuBaHue

[TapajienpHBI QITOPUTM YMHOKEHHMS MAaTpULIBI Ha
BEKTOP M €ro YCKOpEHHE TII0 CpPaBHEHHIO C
[IOCJIENOBATENbHBIM  anroputMoM.  IlapamnensHblil
QITOPUTM YMHOXKEHHUS MaTPULII HA MATPULy U €ro
YCKOPEHHME II0 CPaBHEHUIO C IOCJIEI0BATEIbHBIM
anroputMoM. IlapajuienpHblii  QITOPUTM  PELLICHUS
CJIAY npsmMbeiM MetonoM ["aycca u ero yckopeHue Io
CPAaBHEHUIO C  IIOCJIENOBATEIBHBIM  AJITOPUTMOM.
[TapamtenpHbIi AITOPUTM peleHus CIIAY
uTepannoHHBIMU MeTonamu SIkoOu, [Maycca - 3einens
U UX YCKOPEHME II0 CPABHEHMIO C IOCJIEI0BATEIbHBIM
QJITOPUTMOM.

Coaepixkanue JIaODOPATOPHBIX 3aAHATHI

HaumenoBanue pasnena

Coneprxanue paszaena AUCIUIUTAHbBI

JMCUUIUIMHEI
OcCHOBHbBIE HaIpPaBJICHUS JlomamiHee — 3afaHue:  0030p  HampaBJCHUI

pa3BUTHS Pa3BUTHS BBIYUCIUTEIBHBIX CUCTEM C HETPAAULIMOHHOM

BBICOKOTIPOU3BOIUTEIBHBIX apXUTEKTYPOH.

KOMIBIOTEPOB

OpHompoueccopHas Coneprxanue 1abopaTopHOil pabOTHI:

ONITUMU3ALIHS — OgpHormporneccopHast ONITUMU3ALHS
MPEUI0KEHHBIX aITOPUTMOB.
JloMamHee 3aJaHue: ONTHMHU3ALMS IPEI0KEHHBIX
JIITOPUTMOB, oIpefesIeHue 3pPeKTUBHOCTH
ONTUMH3AIHH.

Onenku Coneprxanue 1a00paTopHOM pabOTHI:
IIPOU3BOJAUTEIIEHOCTH — Ompenenenue IPOU3BOAUTEIBHOCTU
BBIUHCIIUTEIBHBIX CUCTEM KJIACTEPHOM CHCTEMBI.

Jlomarinee 3aJjaHue: OIIpeNIeIICHUE

MPOU3BOJAUTCIIBHOCTU NOMAIITHCTO KOMIILIOTEPA.

[Tpo6nemsbl coznanust | Coneprkanue 1abopaTopHOi pabOTHI:

KJIACTEPHBIX CUCTEM — H3yuyeHue HaCTPOMKHU KJIACTEPHOU CUCTEMBI.
Jlomarnee 3a/1aHue: HaCTpoOMKa JIOMAIIHETO
KOMIIBIOTEpa  JJI  BBINOJHEHHUA  MOCIEAYIOIIMX
JIOMAaIIIHUX 3aJIaHUM.

[TapannensHoe Copepxanue 1ab0paTOpHBIX paboT:
IIPOrpaMMHUpPOBaHUE c — O3HakoMJIeHHE C TpaBWwIaMd paboTHl Ha
UCTIOJb30BaHUEM HHTepderica xiacrepe.  MPI:  Ilepas  mapasuienbHas
nepegauu coodmenuii MPI nporpamMMa. KOMIHISIKSA ¥ 3aIlyCK IPOrpaMMm.

TectupoBaHne  KOMMYHHMKAIlMOHHOM  CpEJbl
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kiacrepa. TectupoBaHue MPOU3BOAUTEIBHOCTH
KJ1acrepa.

— MPI: Ilepemaua  nmaHHBIX C  IOMOIIBIO
OJOKHPYIOUINX KOMMYHHUKAIIMOHHBIX (DYHKITHIA
tuna “Touka-Touka”.

— MPI: Jlpyrue Buael nepenadyd AaHHBIX C
MOMOIIIbI0 KOMMYHUKAIIMOHHBIX (DYHKIUI THIIA
“Touka-Touka”.

— MPI: OnHoBpeMeHHas nepesada JaHHbIX.

— MPI: KosnekTuBHbIE ONIEpaLIUH.

— MPI: I'mo6anbHbIe BRIYUCIUTENBHBIC OTIEPAIIUH.

— MPI: Co3nganue npor3BOAHBIX TUIIOB JIAHHBIX.

— MPI: Ilepenaya ynakoBaHHBIX JAHHBIX.

— MPI: PaboTa ¢ rpynnaMu 1 KOMMYHUKaTOPaMH,
CO3/laHUE BUPTYAJIbHBIX TOMOJIOTUH.

Jlomaminue 3afaHus: co3gaHue napaensHsix MPI-
IIPOrpaMM.

[TapamensHoe
IIPOrpaMMHUPOBAHUE Ha

cucreMax ¢ oOmeil mnaMsaTbIO
(OpenMP)

Coneprxanue 1a00paToOpHBIX padoT:
— OpenMP: IlepBas mnapaiienpHas Nporpamma.
KoMmusius u 3amyck nporpamm.
— OpenMP: JlupextuBsl OpenMP, IlepemenHsbie
OKPY>KEHHS.
— OpenMP: bubanoreunsie GyHKIUH.
— OpenMP: CpencTBa CHHXpOHU3AIUU.
— OpenMP: PacmnpeHHble BO3MOKHOCTH.
JlomamiHue  3ajaHus:  CO3JAHME  NapajlIeNbHBIX
OpenMP-nporpamm.

Otnagka, TpaccupoBKa U
npoduIMpoBaHue
napajieNIbHBIX POTrPaMM

Coneprxanue 1a00paToOpHBIX paboT:

— MPI: Ornanka, TpaccupoBka, IpoQHIUPOBAHHE
[apaJuIeIbHBIX IPOrpaMM, ONITUMHU3ALUS.

—  OpenMP: Ornagka, TPacCUPOBKA,
npouIMpoOBaHNE TMapajUIeTbHBIX IMPOTPAMM,
ONTUMHU3ALIUS.

Jomamnue 3ananus: ycraHoBka [IO Ha mgomamiHem
KOMIIBIOTEPE Ui OTJIAJIKH, TPAcCUPOBKH,
npoUIMPOBaHUS TAPATUICTBHBIX POTPAMM.

OCHOBHEBIE HOHATUSA
napajuieu3Ma ajJropuTMOB

Coneprxanue 1a00paToOpHBIX paboT:
— CpaBHeHue TEOPETHYECKUX OIICHOK
3P PEKTUBHOCTH pacnapaienuBaHus c
MOJIyYEeHHBIMU YHCJICHHBIMU OLIEHKAMHU.
JloMaliHue 3a/1aHus: IPOBECTH TEOPETUUECKYIO OIL[CHKY
3(pPEKTUBHOCTH paclapaUIeJIMBaHUs TapauIebHOM
IIPOrpaMMbl ¥ CPABHUTH C YHCICHHOM OIICHKOM.

ANrOpUTMBI MaTPUYHOU
anreOpbl " ux
pacrnapasuieIuBaHue

Coneprxanue 1a00paTOPHBIX U JOMAIIHUX paldoT:
— Peamusanus  npocTedMX — mapajuIeNIbHBIX

AITOPUTMOB ~ MaTpuuHO  anreOpel.  MPI,
OpenMP, MPI+OpenMP.




5. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTedeH sl AJIsl CAMOCTOATEIbHOM padoThl
o0yyaromuxcs 1Mo JMCHHUILIMHE (MOLY110)

AdanacbeB K.E. OCHOBBI BBICOKOIPOM3BOIUTENbHBIX BbruucieHuil. Tom II. TexHomoruu
napajiesIbHOro mporpaMmMupoBanus: yueOHoe nocodue / K. E. Adanacwen, C. B. CtykoJos,
B.B. Mansimenko, C. H. Kapabues, H. E. AnnpeeB; KemepoBckuii rocymapcTBeHHBIN

YHUBEPCUTET. Kemeposo, 2012. — 416 c.
(http://e.lanbook. com/books/element php?pll _id=44309&p f 1 78=1

AdanacbeB K.E.  OcHOBBI  BBICOKONIPOU3BOAMTENBHBIX  BbluMciaeHUd. Tom L
BbICOKOTIPOM3BOUTEIbHBIE BBIYUCIUTEIbHBIE CHCTEMBL: yueOHoe mocobue / K. E.
AdanacbeB, C. 10. 3aBoskun, C. H. Tpodumon, A. HO. Bmacenko; KemepoBckuit
rocylapCTBEHHBIN YHHUBEPCUTET. — Kemeposo, 2011. — 228 c.
(http://e.lanbook.com/books/element.php?pll 1d=30123&p f 1 78=1)

[Ton6ensckuit B.B., ®omun C.C. Kypc mporpammupoBanus Ha sizbike Cu, M3nmatenbcTBo:

HHMK

[Ipecc",

2012 T,

http://e.lanbook.com/books/element.php?pll cid=25&pll id=4148

384 C.

6. MDoHJ OLIEHOYHBIX CPEACTB IJIsl MPOBeAeHHUs MPOMEKYTOYHOM aTTeCTAlNHU
o0yuyawiuxcsi Mo JUCHUILINHE (MOIYJIIO)

6.1. Hacnopm ¢ponoa oyenounvix cpedcme no oucyunaune (Mooyo)

No | KonTtponupyemsblie pazaensl (Tembl) | Kon KOHTPOJIMPYEMOU | HAUMEHOBAHHUE

/T | AUCIUILTAHBI KOMITETEeHITMHN (Wi €€ 4acTH) / U | OLIEHOYHOTO
(pe3ynbTathl MO pas3zenam) ee  (QopmymupoBka —  no | cpelncTBa

JHCENAHUIO

1. OcHoBHbIE HallpaBJICHUs Tect
pa3BUTHUSA K-1
BBICOKOITPOU3BOIUTEIBHBIX
KOMIBIOTEPOB

2. OnHomnporueccopHast Tecr,
ONTUMM3ALIHS [K-1 JIOMaIIHEE

3a/laHne

3. OneHku Tecr,
MPOU3BOAUTEIBHOCTH IIK-1 JIOMaIllHee
BBIYUCIIUTENIBHBIX CUCTEM 3a/laHne

4. Knaccugukarms Tecr
MHOTOIIPOLECCOPHBIX IK-1
BBIYUCIIUTENBHBIX CUCTEM

5. [TpoGnembr cO3JaHusd K-1 Tect, ngomarmiHee
KJIACTEPHBIX CUCTEM 3a/laHne

6. [Tapagurmer,  Momenu U Tect
TEXHOJIOTUU napasuiensHoro | IIK-1
MIPOrpaMMHUPOBAHUS

7. [TapannensHOE Tect, pomaiiHee
MpOrpaMMHUpPOBAHUE | OK-1 3a/1aHue,
HCII0JIb30BAHUEM unTepdetica KOHTPOJIbHAS
nepenayn coodmenuit MPI pabota

8. [TapannensHOE Tecr,
NPOrPAMMHMPOBAHHE HA CACTEMAX C | 1o | JOMaIrHee
o6mieit mamsteio (OpenMP) 3aJlaHue,

KOHTPOJIbHASI
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No | KonTtponupyemsblie pazaensl (Temsl) | Kon KOHTPOJIMPYEMOU | HAUMEHOBAHHUE
I/ | TUCIMITIIMHBI KOMIeTeHIMH (Win e€ yacTu) / U | OLEHOYHOTO
(pe3ynbTathl MO pas3zenam) ee  (opmymupoBka —  no | cpelncTBa
JHCENAHUIO
pabota
0. [TapannensHOE Tecr,
IIPOrpaMMUpPOBaHUE Ha CHCTEMAaxX JOMaIlHee
CMEIIaHHOT'O THUIIA IIK-1 3ajJjaHue,
KOHTpPOJIbHAs
pabota
10. Otnagka, TpaccUpOBKa W Tecr,
npo¢unupoBanue mnapamuienbHbix | [1K-1 JOMaIIHee
IIPOrpaMm 3aJlaHue
11. OcCHOBHBIC MMOHATHS Tecr,
napajuieJIn3Ma arOpuTMOB IIK-1 JOMaIIHee
3aJlaHue
12. ANropuTM™MbI MaTpU4YHOU Tecr,
anreOpbl 1 ux pacnapamienusanue | [1K-1 CEMECTPOBOE
3aJlaHue
6.2. Tunoevie KOHMPONbHBIE 3A0AHUA UMW UHbLE MAMEPUATbL
6.2.1. Dx3amen
Bonpocsr:

1. OcHOBHBIE HampaBJIEHUS PA3BUTHS BBICOKOIPOU3BOAUTEIBHBIX KOMIBIOTEPOB. IlyTn
JIOCTIDKEHHSI — Mapajulefiu3Ma:  HEe3aBUCHUMOCTb  (DYHKIIMOHUPOBAHHUA  OTAEIBHBIX
(GYHKIMOHATBHBIX YCTPONCTB, M30BITOUHOCTH 3JIEMEHTOB BBIYMCIMTEIBHON CHCTEMBI,
TyOIMpOBaHHUE YCTPOICTB.

2. BexkTopHas u KOHBelepHas 00padOTKa JaHHBIX.

3. MHoromnpoueccopHas 1 MHOTOMaIlIMHHAs, TapajiesibHas 00paboTKa JaHHbBIX.

4. 3axkoH Mypa, caepxuBaromue (pakTopbl HapallMBaHUS KOJWYECTBA TPAH3UCTOPOB Ha
KpUCTaZIE M YacTOThl TpoueccopoB. Crepxkuparomue (akTOpbl MOBCEMECTHOTO
BHEJIPEHHUS NapaJlJIeIIbHBIX BBIYUCICHUI.

5. TlepeueHb KPUTHUYECKHX 3a/lad, PELICHHE KOTOPBIX 0€3 MCIOJIb30BaHUS MapajlieIbHBIX
BBIYMCIIEHUH 3aTPyIHEHO U BOBCE HEBO3MOKHO.

6. CranaapTHble METOUKHU U3MepeHus npouspoautenbHoctu MIPS, MFLOPS u T.4.

7. Kiaccudukanus MHOTOIIPOLECCOPHBIX BHIYMCIUTENBHBIX CHCTEM.

8. Ilapagurmsl, MOAEIN U TEXHOJIOTUY MApPAJLIENBHOIO IPOrPaMMHUPOBAHNS.

9. IlapamnenbHOE NPOrpaMMUPOBAHUE C HCIOJB30BAaHMEM HHTepdeiica mepenadn
cooOmenuit MPI.

10. ITapamiensHOE MpOrpaMMUpPOBaHKE Ha cucTeMax ¢ obmel namaTeio (OpenMP).

11. ITapamnenpHOE MPOrpaMMHUPOBAHUE HA CUCTEMAX CMELIAHHOTO THIIA.

12. ITapamienbHOE IPOrpaMMUpPOBaHKE Ha IPaUIECKUX MTPOLIECCOPAX.

13. Knaccuduxanus ommO0K napaieabHbIX MPOrpamMm (CHUIIbHBIE, cllabble OIIUOKY ...).

14. OcobeHHOCTH OTIIAKH MapauIeIbHBIX TPUIoKeHUH. TpaccupoBka.

15. Onpenenenue napaienu3ma: aHaJIW3 33Ja4d C LENbI0 BBIACIUTH M0A3a/1a4H, KOTOpbIE

MOTYT BBITIOJTHATHCS OJTHOBpEMEHHO. BrIsBlIeHNE Tapasuien3Ma: U3MEHEHUE CTPYKTYPBI
3aauid TakuM o0Opa3oM, YTOOBI MOXHO ObLIO 3(PPEKTUBHO BBIIOJHATH TOJ33AYH.
Bripakenue nmapajuienusMa; peannsalys napauieIbHOT0 aITOPUTMa B UCXOTHOM KOJIE C
MTOMOIIBIO0 CUCTEMBI 0003HAUYCHUH TTapalIeIbHOTO TPOrPaMMHUPOBAHHSL.
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TecTbl MO Kypcy

ITpoBepka 3HaHUI OCHOBaHA Ha TecTupyromeil mporpamme (http:/tests.kemsu.ru).

JlaHHas mporpamMma IMo3BOJISIET pa3OUTh 00Iee KOJMYECTBO BOMPOCOB HAa MOATPYIIBI MO
TeMaM, a 3aTeM, B IPOIIeCCe TECTUPOBAHMS CITydallHBIM 00pa3oM BBIOMpPAET BOMPOCH U3 KK 10H
TE€MBbl, TPONOPLUOHATIBHO TOATOTOBIEHHBIM BOMpocaM MO 3Toi Teme. Kaxawlii Tect
npencrasiex 20 Bornpocamu. [locne mpoxoxkaeHus: TECTUPOBAHUS POBOIUTCSA cobeceoBaHUE €
KaX/IbIM CTYIEHTOM C pa300poM pe3yJabTaToOB TECTUPOBaHUS. MITOroBas OlLlEHKA BHICTABISAECTCS
UCXOJIS M3: PE3yJIbTaTOB Oecebl CO CTYIEHTOM, PEKOMEHAALMH MPENoaaBaTes 1a00paTopHbIX
3aHSATHUH, OIICHKU BBIMOJIHEHUS] CEMECTPOBOM paboThI, KauecTBa U 0OOCHOBAaHHOCTU OTBETOB Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI.

EcTb /1Be BO3MOXKHOCTH MPOXOXKJICHHUSI TECTUPOBAHUA: B PEKUME IK3aMEHA U B PEKUME
MPOOHOTO TECTHPOBAHUSI.

[IpoxokaeHre TECTUPOBAHUS B PEXKHME HdK3aMeHa IMPOXOIUT IPH HEMOCPEICTBEHHOM
y4acTHH TpernoAasarens (mpu momoimu cnenuaibHoro [10 Ha3HauaroTCs CTyACHTaM JIOTHHBI U
MIapOoJIN).

[TpoxoxaeHre mpoOHOTO TECTUPOBAHUS BOZMOKHO 0€3 Y4acTHsl pernojaBaTes.

W3 Bcero 6aHKa BOMPOCOB IS MPOOHOTO TECTUPOBAHUS JOCTYITHO 0K0J0 20% BOTIPOCOB.

PexomenyeTcst mpoiiTu mpoOHOE TECTUPOBAHUE, JUISI TPOXOXKACHUS KOTOPOTO Tpedyercs
yKa3aHHe TOJBKO JoruHa. JIorus mis mpoOHOro TecTUpoBaHus - examl.

J1y1s1 5TOr0 HEOOXOUMO:

1) B 6paysepe HaOpatTh ajgpec pa3MenieHus Tecta B cetu MHTepHer

http://tests.kemsu.ru/

2) BeIOpath myHKT "IIpoOHOE TecTupoBanue"

3) B OSIBUBIIIEMCSI OKHE BBECTH JIOTHH - "exam]"

4) manee BBIOpaTh Kypc M yKa3aTh OqHO U3 ABYyX: "TectupoBanue mo Bcem Temam' WU
"Bb100p TeMBI ISl TECTUPOBAHUS "

Bonee moapobHas cnipaBouHast MHGOpPMAIHS TOCTYITHA HA CAMOM CalTe TECTUPOBAHHS B
nyHkre "[lomonip".

[TpoiiTu mpoOHOE TecTUpOBaHUE ceiiuac - http://tests.kemsu.ru/

bank TtectoB HacuuthiBaeT okoysio 300 BOMPOCOB, OJHAKO B MPOLECCE BEACHUS
JTUCIHHUIUTMHBL OH TIOCTOSIHHO TOTONHSETCs. Tak Kak IUCHUIUIMHA BEICTCS CPAaBHUTEIHHO
HE/IaBHO, TO BO3MOKHO JIOTIOJIHEHHE €r0 HEKOTOPBIMH TEMaMH U PAacCMaTPUBACMBIMH B HHUX
BOIPOCAMHU, YTO MPUBEAET K JOTIOTHEHUIO TECTAa HOBBIMU 33aHUSMHU.

IIpuMepsI TECTOBBIX 3alaHUI:
1) Vkaxure XapaKTepHUCTUKH KIacTepa, OKa3bIBarollue HauOOJbIlee BIMSAHHE Ha €ro
BBIUMCIIUTENBHYIO TPOU3BOIUTENIEHOCTh
1. KoaMYECTBO y3/10B KJ1acTepa +
2. MpOMyCKHast ClIOCOOHOCTh KOMMYHUKAITH +
3. 00beM ornepaTuBHON MaMsITH
4. 00beM JUCKOBOTO MPOCTPAHCTBA
5. BBIYUCIUTENbHAs IPOU3BOIUTEIILHOCT OTACIBHBIX y3JI0B KjlacTepa  +
2) [ns yero npumensiercs tect LINPACK?
1.l TecTUpOBaHMSI TPOU3BOIUTEILHOCTH OHOTO BHIYUCIUTEIBHOTO Y31 +
2. /1511 TecTUpOBAHUSI TPOU3BOIUTEILHOCTH KJIacTepa
3. 55 TECTUPOBAHUS IPOU3BOIUTEIHLHOCTH MTPOMYCKHOM CIOCOOHOCTH CETH
4.]151 TeCTUPOBAHUSI ITATEHTHOCTH CETH
3) Ans uero npumensiercst tect SCALAPACK?
1. 151 TecTUpOBaHMSI TPOU3BOAUTEILHOCTH OJJTHOTO BHIYUCIUTEIBHOTO y3I1a
2.J1511 TecTUpOBaHUS IPOM3BOAUTEILHOCTH KiacTepa +
3. 515 TeCTUPOBAHUS IPOU3BOIUTEIHLHOCTH MTPOMYCKHOM CIOCOOHOCTHU CETH
4.]151 TeCTUPOBAHUS ITATEHTHOCTH CETH
4) Kakast apXxuTeKTypa CXeMaTH4HO H300pakeHa Ha PUCYHKe?
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1.BEKTOpHO-KOHBEEpHast
2.MaccHUBHO-TIapajiebHast
3.c o0meit maMsThIO +
4.xnacrepHas

CPu Py CPu
Cache || Cache || Cache

baes or switeh

I

shared
memony

5) K kakoii kateropuu, coriacHo kiaccudukanuun @DIMHHA, OTHOCHUTCS AapXUTEKTYpa,
n300pa’keHHast Ha pUCYHKe?
1.SISD
2.SIMD +
3.MISD
4 MIMD

Yy

Mne rna

2 Ba
* T¥

IIpumep Omaera

1. Tecr (tests.kemsu.ru, rpynmoBoe TectupoBanue, login — examl, passwd — 1234567, tect —
NapajuIeIbHOE IPOTrPAMMHUPOBAHHUE).

2. Hcnonp3ys 6JI0KHpyOIMe KOMMYHUKAIIMOHHBIe QyHKIMKM THna “Touka-Touka”, cosnaiite
CIIEAYIOIIYI0 MapajyIesIbHYyl0 Iporpammy: Ha O0-M Mpolecce CUMTBIBAETCS 3HAYEHUE
IIEPEMEHHOM N, KOTOPOE NEPENAETCS BCEM OCTAJILHBIM IIPOLIECCAM.

3. Hcnonb3ys KOJIEKTUBHbIE KOMMYHUKALIMOHHBIE WM BBIYUCIUTENBHBIE ONIEpalMi, CO3aiTe
CJIEIYIOLLYIO NTapaJUIEIbHYIO IPOrPaMMYy: Ha BCEX MPOLECcCax 3a4aeTCsd OJHOMEPHBI MAaCCHB
(ai=rank, i=0...10), koTopsIii nepemaercs Ha 0-if mporece, 0-i mporecc MPUHUMAET MOCHUIKY
1 HaKaIUIMBAeT CyMMY B BEKTOD S.

4. Hcnonp3ys KOHCTPYKTOpPbHI KapT pa3MEIICHHs JaHHBIX B OINEPAaTUBHOW MaMsTH, CO3JanuTe
CIIEAYIOLIYI0 NapajuleJIbHYI0 MpOrpaMMy Iepefaud AaHHbIX: Ha 0-M mpouecce 3amaercs
onHoMepHbIM MaccuB (ai=i, i=0...20), ¢ 0-ro Ha 1-ii mpouecc TpedyeTcs nepenarb OIHOM
noceuikoi 0, 2, 3, 6, 7, 8, 12, 13, 14, 15 snmeMeHTHI MacCHBA.

5. Ilpeamono’kuMm, 4YTO MHOIONPOLIECCOPHAs BBIUYUCIUTEIbHAS CHUCTEMA COCTOUT W3
OJTHOPOJIHBIX Y3JIOB M JUIsl BBITIOJIHEHHS OJHOM apudMeTHuecKoil onepamuu Tpedyercs Bpems
[, nns pacChbUIKM MAalIMHHOTO CJOBa OT OJHOTO y3ja MPOHM3BOJIEHOMY YHCIY JPYTHUX
TpeOyercss Bpems (. Ilpeanonokum, 4YTO TOCIEIOBATENbHBIA aITOPUTM OO0JagaeT
MAaKCUMAaJIbHOM CTENECHBIO NMapajuleIn3Ma U COCTOUT U3 N’ apu(pMETHYECKUX ONepaluil, a
JUTst COOPKH pe3ynbTata Tpedyercs N mepechlIoK JaHHBIX.
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5.1. Iloxcuuraiite Bpems Tl(lfl) Ha pealU3alUI0 aJIroOpuTMa Ha OJHOIPOLIECCOPHOU
MallHHE.

5.2. OmpezienuTe BpeMs, 3aTPaueHHOE HA PeaTH3alMio MapajielbHOro anropurMa 1 » (n),

€CJIM YHCIIO TIPOLIECCOPOB ) PaBHO 2.

5.3. Beluucaure ~ yCKOpEHHE  NApajuIeJbHOTO  aJropuT™Ma IO  CPaBHEHUIO  C
IIOCJIEI0BATEIIBbHBIM.

IlIkana oneHUBaHuA:
DK3aMe€H COCTOMT U3 JIBYX yHacTei: TecT u3 20-u BompocoB U 4-X 3amaHuil (3 — mpoBepka

NpUOOPETEHHBIX HABBIKOB IMapajuIeIbHOTO MPOrpaMMHUpOBaHUs, | — TeopeTHyeckas OILEHKa
3 PEKTUBHOCTH pacnapauIeIMBaHUs AITOPUTMA).

Bpewms npoxoxaenus tecta — 30 MUH.
Bpems nnst noarotoBku perieHuit no 4-m 3aganusm — 30 MuH.
Pa6ota onenuBaercs mo 100-6amisaoii cucreme: 20% - tect, 80% - 3amaHus.

No HaumenoBanue KomnnuectBo
3aJIaHus 0a1I0B

1 Tect 20

2-4 Hcnons3oBanue 60
byHKIni nepegadu

JAHHBIX IIpU HANKMCAHUHU
[apaJuICIbHBIX IPOrPaMM

5 Teopernueckas 20
olleHKa 3(PPEKTUBHOCTH
pacrnapasuieuBaHus
JITOPUTMA

Hroro 100

6.2.2. KontpoabHas padora

IIpumep KOHTPOJIBLHOI PadOTHI:

1.

Hcnons3ys ¢pynkuuu Send-Recv, ocymiecTBuTe nepeaayy 3HaueHus nepeMeHHoi ¢ 0-ro
nporiecca Ha 1-ii u obparHo. Ompexnenure MMeEHa Y3J10B, 33JCHCTBOBAHHBIX B Mepeaaye
JAHHBIX.

Hcnonp3ys OnoKUpyromrue KOMMYHHUKAIMOHHBIE ¢GyHKuuu Tuna ‘‘Touka-Touka”,
CO3/alTe CIEIYIOIYIO NapajuIeIbHYI0 IporpaMMy: Ha 0-M IpOLECCE CUNTHIBACTCS 3HAUECHUE
IIEPEMEHHOM N, KOTOPOE NEPENAETCS BCEM OCTAJILHBIM IIPOLIECCAM.

Hcnonb3ys KOJUIEKTHBHBIE KOMMYHHUKAIMOHHBIE WJIM BBIYUCIUTENIbHBIE OINEpaliy,
CO3JaliTe CIENYIOLYI [apaliebHYI0 IporpaMMy: Ha BCEX IIpolleccax 3a/laeTcs
oJTHOMepHbI MaccuB (a;=rank, i=0...10), koTopslii nepenaercs Ha 0-if mporece, 0-it mporecc
IIPUHUMAET MOCBUIKY U HAKaIUIMBAE€T CyMMY B BEKTOD S.

Hcnonp3yst KOHCTPYKTOPBI KapT pa3MEILEHUs JAHHBIX B ONIEPaTUBHOU aMsATH, CO3/1anTe
CIEQYIOIIYI0 NapajuleJbHYI0 NpOrpaMMy Ieperaud AaHHbIX: Ha (-M mporecce 3amaercs
onHOMepHbI MaccuB (ai=i, i=0...20), ¢ 0-ro Ha 1-ii mpouecc TpeOyeTcs mepenarb OIHOM
noceutkoi 0, 1, 2, 6, 7, 8, 12, 13, 14 s31meMeHThI MaccuBa.

I xaJjia oneHuBaHNA:

Kaxxnoe 3amaHue onmeHuBaercs 5 6amiaMu, MakCHUMaiabHO — 20 0alIoB.

6.2.3. Jlomamnuss padora
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Jnist BBITIOJTHEHHSI U TIPOBEPKU JOMAIIHUX PadOT MCIONB3YyeTCsl HHPOPMALMOHHAsA CUCTEMA
«MHpopmanmoHHOE obecrieueHne yueOHOTo MpoLeccay, paclooKeHHas 110 aipecy:

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

dopma focTyna s CTyieHTa — 1o ceTd VIHTepHeT ¢ aBTOpU3aIieil 1o JOTHHY/TIapoJIio.

HHTEepakTUBHOCTh OOECIIEUMBAETCS MPENOCTABISIEMbIM (YHKIIMOHAJIOM CUCTEMBI — €CTb
BO3MOYHOCTbB 337aTh BOIIPOC U MOJIYYUTh OT NPENOIABATENS OTBET.

Ponp mpenonaBaresnst mojapasyMeBaeT pa3MelleHHE YYeOHBIX MAaTepuanoB, pa3MElICHUE
OOBSIBIICHUM, pa3MelleHue 3aJaHui, TMPOBEPKY PpELICHUH, INPEACTABICHHBIX KaXAbIM W3
CTYJICHTOB.

IIpumepsl JOMALIHUX 3aJaHUMI

Jomamnss pabora Nel. Beenenune 8 MPI

Teker 3ananus Konnuec
TBO OQJIJIOB
YCcTaHOBUTh KOMIHIATOP, ckadyaTh M HacTpoutb MPICH. B daiine c 3

OIIMCAHUEM BBINIOJHEHHS 3aJaHUSL [IPUBECTU CKPHUHBI, IEMOHCTPUPYIOLINE
[Iaryd MOAKIIIOUeHUs] OMOIMOTEeKH, KOMITIIISALMY U 3amycka TectoBoii MPI-
MporpaMMbl. YKaXXUTE XapakTEePUCTHUKU Kommbiotepa, OC, UCHoJIb3yeMoro
I10.

JlaTe ommcaHHe M TNPOJEMOHCTPHPOBATH BBHIMOJHEHHE (DYHKIHH 1
MPI Wtick().
Hate omnucanne ¢ynkuun MPI Get processor name u TpUBECTH 1

IIPUMEP €€ UCIOJIb30BAHUS.

Jomamnss padora Ne2. biokupyroniye KOMMYHUKAllMU TUIA TOYKa-TOYKa

TexkcT 3amanusa Koanuec
TBO 0AJLIOB
Hanucatp mporpaMmy, UCIONB3YS OJIOKUPYIONHNE KOMMYHUKAITMOHHBIE 3

¢ynkuuu (MPI_Send, MPI Recv), peanusyromniyio ajropuTm Iepegadu
JaHHBIX 1O KOJbIy. B MOMEHT 3amycka NapajuieIbHOTO TPHUIIOKCHHS
cobepuTe Tpaccy BBIIIOTHEHUS IPOTPaMMBbI M IIPHUBEIUTE PUCYHOK TPACChl B
OTYETE.

Hanucatp mporpaMmy, UCTIONB3Ys OJIOKUPYIONHNE KOMMYHUKAITMOHHBIE 2
¢byakun (MPI_Send, MPI Recv), peanu3yromyro cleayomuil aropuTM:
Ha 0-m mporecce cuuThiBaeTcs (scanf) 3HaueHHE TMEPEMEHHOH n, KOTOpPOE
nepenaeTcsi Ha JApPyrue MIpolecchl, Bce, Kpome 0-To, MPUHUMAIOT N H
pacreuaTeiBalOT CBOM HOMEp M MPHHATOE 3HaueHUuEe. B MOMEHT 3amycka
MapajuIebHOTO MPUIIOKEHHUS COOEPUTE TPACCY BBHITIOTHEHHS IPOTPAMMEBI
MIPUBENTE PHCYHOK TPACCHI B OTUETE.

Jomamnss padora Ne3. Onenka npoussoaureabHoctu MBC

Tekcr 3ananus Konnuec
TBO OaJIJIOB
IIpoBectn 00630p u anammu3 peituaro TOII5S00, TOIIS0, nate 3

ONMHCaHWE M aHaIN3 NepBbIX 10 cCHCTEM M3 ATUX PEUTHMHIOB C YKa3aHUEM
cucteM, Bomeamux B TOIIS00. YkaxuTe KpuTepuu aHaiu3a U MOJABEAUTE
UTOTH TpoBeAeHHOro aHanusa. OOs3aTenbHbIE KPUTEPUH —aHAIHU3a:
apXUTEKTypa BBIYMCIUTEIHLHOIO KOMIUIEKCA, TN ceTth (OpeHn), Tun
nporeccopa, ecTh JU rpaduyeckue YCKOpuTenu M compoueccopsl, OC,
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MHCTPYMEHTHI MAapajuIeIbHOTO MPOTPaMMHUPOBaHKS (KOMMYHHUKALMOHHbIE
OMOIMOTEKH, KOMIMIISATOPBI, MAKeThl MPUKIAIHBIX IMPOrpamMMm), o0IacTh
WCTOJb30BAHUS BBIYUCIUTENBFHOTO KOMIUIEKCA, CTpaHa pa3MELICHHs U
cdepa e TeTbHOCTH BJIAACTbIIA.

Ckauate Tect JIMHITAK, mnpoBectm TtecTupoBaHHE JOMAIIHETO 3
KOMIIBIOTEPA, yKa3aTh XapaKTEPUCTHKH JOMAIHEr0 KOMIIbIOTEpA, yKa3aTh
OTKyJa CKayaH TecT U Kakue MapameTpbl ero 3amycka. I[IpoBeaure
TECTUPOBAHUE C MOMOLIBIO IPOrPAMMBI CYMMUPOBAHMS PsJIa MAJIbIX YUCEL,
MOATOTOBICHHOW Ha 3aHATHM. OOBSICHUTE NPUUUHBl PACXOKICHUS
IIOJIYYEHHBIX PE3Yy/IbTaTOB TECTUPOBAHMUSI.

Jlomamnsisi padora Ned. PacnpeneneHue u cOOpKa [aHHBIX, BHU3yalIM3alMs Tpacc
BBIIIOJIHEHUS IApaJIEIbHOTO IPHUIIOKEHUS

TexkcT 3amanusa Koanuec
TBO OAJLIOB
Hanucatp mporpaMmy, UCTIONB3Ys OJIOKUPYIONINE KOMMYHHUKAITMOHHBIE 2

¢byakmun  (MPI _Send, MPI Recv), peanusymomyro  MOCTPOYHOE
pacmpesieieHue JBYMEPHOTO MAaCCHBa, PACIOJOKEHHOTo B mamsTu 0-ro
mporeccopa. Bce ocrampHBIE TPOIECCHl BHIBOIAT HOMEp IMpolecca
MOJIy4eHHYIO CTpOoKY OoT 0-ro mporiecca. B MoMeHT 3amycka mapauieIbHOTo
IIPWIOKEHUSI COOEpUTE Tpaccy BBINOJIHEHHUS] NPOTrpaMMbl U TNPUBEIUTE
PUCYHOK TPACCHI B OTYETE.

Hanwmcatps nmporpammy, UCTIONb3ysl OJIOKUPYIOIINE KOMMYHHKAIIHOHHBIE 2
¢yakmun (MPI_Send, MPI Recv), peanu3yroirylo MOCTPOUYHYIO COOPKY
JBYMEPHOTO MAacCHBa: Ha KaXIOM IpOLIECcCE 3aJaeTcsl OJHOMEPHBIN
MaccuB, KOTopblii nepenaerca Ha 0-i, 0-i NpUHUMAeT OJHOMEPHBIN
MacCuB, Cpa3y COXpaHssl B COOTBETCTBYIOLIYID CTPOKY JIBYMEPHOIO
MaccuBa. B MOMEHT 3ammycka napauieabHOTr0 IPUIIOKEHUS COOEPHUTE Tpaccy
BBITIOJIHEHUS! POTPaMMBbl M IPUBEIUTE PUCYHOK TPACCHI B OTYETE.

I xaJjia oneHuBaHNA:
MaxkcumaiibHO — 65 0aJUIOB.

6.2.4. CemecTpoBas padora

IIpumep BapHaHTOB CeMeCTPOBBIX 3aJaHUI:

Bapuant Nel. 3agaya o Bocbmu ¢ep3six

3anporpaMMHUpyHTE MapauIeIbHYI0 IPOTPaMMy, PEATH3YIOIIYIO 33734y “0 BOCEMH (ep3sx’.
HyxHO paccTaBUTh Ha HIaXMaTHOM JOCKE BOceMb (pep3eil Tak, YTOObl OHM HE aTaKOBaIH Py
apyra. paspaboTaiiTe mporpaMmy, KOTOpas CTpOUT Bce 92 pemeHuss stod 3amaun. Jlms
peanu3aly UCTIONIb3YyITe MOJIeNb “yrpaBistomui-padoune”. IlycTs ynpaBisiomuil mpoueccop
pacripesiesisieT 1Mo JpyruM MpoLeccopaM BapuaHThl BOCBbMH HauyaJIbHBIX MO3UIMKA (ep3eld, Kakue
T€ JIOJDKHBI MPoBepHUTh. OOHAPYKHUB YACTUYHOE pelieHue, pabouuii mporecc A0DKEeH MepenaTh
ero ympamisoomemy. IIporpaMMa gomkHa HAMTH BCe pEIIEHUS M 3aBEPIIUTH padoTy.
VYrpaBisromuii mporecc J0/HKEH BCe peleH s 3anucaTh B (hailsl pe3ysbTaToB.
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Bapuant Ne2. 3agaua o naru dep3sax

3anporpaMMupyiTe napauiebHYyI0 IPOrpaMMy, PEATU3YIOILYIO 33Ja4y O paCCTaHOBKE IISITH
dep3ell Ha MIaXMaTHOM JOCKE, NMPH KOTOPOH Kaxaoe Mmosie OyaeT HaXOAWUTHCS TMOA ydapoMm
OJTHOTO U3 HUX. /{11 peanu3anuu UCToNb3yiTe MOJENb “yInpaBistomui-padoyne”.

Bapuant Ne3. 3agauya 0 koMMuBOsTKepe

3anporpaMMupylTe — HapajuleJbHYI0  [porpamMMmy,  peaM3yloIlyl  3agady ‘o
KOMMHBOsDKepe”. DTa Kilaccudeckas 3ajada UMeeT MPaKTHUeCKoe MPUMEHEHNE, HalpuMep, MpH
TUTAHUPOBAHUM OOCITY)KMBaHHUS HACEJIEHUSI TOPOJICKUM OOILIECTBEHHBIM TpaHcropToM. [laHo n
ropofoB U cummerpuuHas marpuna A(N x N). 3naueHuem onemeHta A(i, j) sABuIseTCA

paccrosiHMe MEXIy TopoaaMu i W j. KoMMHBOsDKEp HauMHAeT MyTh B ropoje 1 M J0JDKeH

MOCETUTH 10 OJHOMY pa3y KaXKAbIil TOpoj, 3aKOHYMB CBOW MyTh CHOBA B ropoje 1. TpeGyercs
HalTH MyTb, MUHUMHU3HUPYIOIUNA PACCTOSIHUE, KOTOPOE MPUIETCS MPOeXaTb KOMMHUBOSDKEDY, a
pe3ynbTaT COXpaHUTh B BekTope H(N). 3HaueHHWeM BeKTOpa b JOJKHA OBITH MEpPECTaHOBKA

LEeNbIX yncen oT 1 10 N, COOTBETCTBYIOIIAs MOPSAIKY MOCEIIEHUS] TOPOJOB KOMMMBOSKEPOM.
PazpabotaiiTe mapamienbHyl0 NpoTrpaMMy JJIsl pelIeHHs IMOCTABJICHHOM 3a7ayH, HCIOJb3Ys
MOJIeNb “yHnpaBISIOMIUNA-padoune”.

Bapuant Ned. 3agaua “Urpa B Kxu3Hb”

3anporpaMMupyiTe NapauIeIbHYIO IpOorpamMMmy, pEaM3yIOLyl0 3aJady KIETOYHbIN
aBTOMAaT “Urpa B OKM3HB . MHorue Ouosornyeckue M (U3NYECKUE CHCTEMBI MOXKHO
CMOJENUpOBaTh B BHJAE HaOOpa OOBEKTOB, KOTOPhIE C TEUYEHHUEM BPEMEHH LHKIHYECKU
B3aUMOJICICTBYIOT U pa3BUBAIOTCA. HEekOTOpBIE MPOCTEHIINE CUCTEMBI MOXKHO MOJEIUPOBATH C
MIOMOIIIBIO KJIETOYHBIX aBTOMaToB. OCHOBHAS HJesl pa3AeNuTh MPOCTPAHCTBO (PU3UUECKON HMITH
OMOJIOTUYECKOH 33/1a4M Ha OTJENbHBIC KICTKH. KaXKIas KJIeTKa — 3TO KOHEUHbIA aBToMaT. [locne
MHULMAIN3alMM BCE KJIETKM CHadajla COBEPILAIOT OJMH IMEpPEX0J] B HOBOE COCTOSIHHE, 3aTEM
BTOPOM Iepexo U T.1. Pe3ynbTar Kakoro nepexoja 3aBUCUT OT TEKYLIETO COCTOSIHUS KIIETKU U
ee coceneil. Jlano AByxmepHoe moJie KieTok. Kaxmas kietka 1ub0 CoIep UT OpraHu3M (3K1Ba),
mbo mycra (MeptBa). Kaxkas kieTka UMeeT BOCEMb COCE/IeH, KOTOPhIE PACIIONOKEHBI CBEPXY,
CHM3y, CJIEBa, CIpaBa M IO YETHIPEM AuaroHaasM oT Hee. Wrpa ‘““ku3Hb” NPOUCXOAUT
crenytomuM obpasoM. CHauana moJjie MHUIUATU3UPYETCS: OMPEACISIOTCS MEPTBbIE U JKHMBBIE
KIETKU (JUIsl 9TOW 1€ B IPOrpaMME€ MOXHO MCIOJIb30BaTh I'€HEPATOp CIy4YailHBIX YHUCEN).
3areM Ka)kJas KJIETKa IPOBEPSAET COCTOSIHUE CBOE M CBOMX COCENIEN U M3MEHSET CBOE COCTOSHUE
B COOTBETCTBUU CO CJIEAYIOIMMH ITPaBUIAMH:

a. JKMBas KJIETKA, BO3JIE KOTOPOI MEHBIIIE IBYX KUBBIX KJIETOK, YMUPAET OT OIMHOYECTBA;
b. ’KuBas KJeTKa, BO3JIe KOTOPOH €CTh JIB€ WJIM TPH JKUBbIE KJIETKH, BBDKMBAET €Il HA OJIHO

IIOKOJIEHUE;

C. JKMBas KJIETKA, BO3JIC KOTOPOW HAXOIUTCS OOJbIIE TpPeX JKUBBIX KIETOK, YMHUPAET OT

IIEPEHACETICHMS;

d. MepTBas KieTKa, psIOM C KOTOPOM €CTh POBHO TPHU >KUBBIX COCE/IA, OXKHUBAET.

DTOT TpoIecC MOBTOPSETCS 3aqaHHOe 4Yucio I1aroB (mokoisenuit). Ilome Tpebyercs
pa3fenuTh Ha MOJOCHl WM OJOKM KJIETOK, NMPH 3TOM Kaxaas IoJoca WM OJOK KIIETOK
oOpabaTbIBalOTCS OTIENBHBIM MpoleccopoM. Jlas peanu3anmuu anroputMa mnotpelOyercs
OpraHM30BaTh Nepeady AAHHBIX O COCTOSIHUM NOTPAHUYHBIX KIETOK.

Bapuant Ne5. 3agaya 06 “obenaromux ¢punocodax”
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3anporpaMMUpyHTe MapalIeIbHYI0 HMpoTrpamMMy, pealu3yIomIylo 3aaady ‘00 obemarommx
¢mnocopax”. s peannzanuu notpedyercs natek nporeccopoB. CyTh 3a1a4u claeyromas: saTh
¢mrocopoB cUIAT 3a KpPyrJIbIM cToJoM. OHHM TPOBOJAT JKU3HB, YEpedysl MPUEMBbl HUILU U
pasmbinuieHus. B mieHTpe croma Haxoautcs Oojbmioe Omono crmarertu. dunmocodam, yToObI
ChECTh IMOPIHIO CIAreTTH, TpeOyeTcs NBe BWIKH. BUIOK BCEro MATh: MEXKIY KaXKIOW Mapoid
¢mocoho nexUT Mo ogHON Buike. Kaxnomy punocody 103BOIUTENBHO MOJIB30BAThCS TOIBKO
BHJIKAMH, KOTOpBIE JIeXKaT PSAJOM C HMM (ClieBa M ClpaBa). 3ajadya — HalKUCAThb IPOrpammy,
MoOJIeNUpYyIomyto noseaeHue ¢punocodos. Ilporpamma nomkHa U3derarb CUTyallMy, B KOTOPOH
Bce (hm10co(dbl TONOAHBI, TO €CTh HU OJJMH M3 HUX HE MOXKET B3sTh ceOe JIBe BUJIKU (Hampumep,
KOTJla KXl (uinocod aepKUT 1Mo OJHOM BHJIKE M HE XOYeT OTAaBaTh ee). Pa3 BUIIOK Bcero
[Th, TO OJHOBPEMEHHO MOTYT €CcTh He Ooiiee, ueM nBoe (umocodoB. J[Ba cumsammx psaom
¢mrocoa HE MOTYT €CTh OJAHOBPEMEHHO. [Ipennonoxkum, 4YTo Mepruoasl pa3IyMuil U MPHEMOB
MUK PA3IUYHBI — 7151 UX UMUTAIMK B IPOTPaMMe MOXHO MCIIOJIb30BaTh F'€HEpaTOp CIydaifHbIX
yucen. MiMutarus noBeeHus Kaxaoro guiaocoda MOKeT ObITh pa3dUTa Ha cleaylomue ONIOKuU:
MOPA3MBICIHTh, B3ATh BUJIKH, TOECTh, OTAATh BUJIKH. BUIIKU SBISIOTCS pa3AesieMbIM PeCypcoM.
3anporpaMMHUpyHTE OCTAaHOBKY aIrOpUTMa MO JTOCTHKEHUU KOHTPOJIBHOTO BpeMeHH. BriBeaure
B (aiinm pe3yabTaToB o0OIIee BpeMs peaM3alud MapajuIeIbHOTO aIrOPUTMa, KOJIUYECTBO

MIPUEMOB IMHUIIH IS KaXJI0T0 (uinocoda, MocTpoiTe cxemy padoThl aropuT™a.

Hampumep:
3
1 punocod 2 punocod 3 dunocod 4 punocod 5 ¢unocod
Tarl
1 Pa3MBIIIJIICHA Pa3MBbIIJIICH Pa3MBIIIJIICHA Pa3MBIIIICH Pa3MBIIJIICHA
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e ue e ue e
B3an neByro pa3MBIILICH B3an neByro pa3MBIILIECH Pa3MBILIIEHU
2
BUJIKY ue BUJIKY ue e
B3san npasyro pa3sMBbILUIEH B3san npasyro pa3sMBIIUIEH B3an nesyro
3
BUJIKY ue BUJIKY ue BUJIKY
pa3MBILLICH pa3MBIILICH Pa3MBILIIEHU
4 rnoen noei
ue ue e
pa3MBILLICH pa3MBIILICH B3san npasyro
5 OTtpan BUIKK OTtpan BUIKK
ue ue BUJIKY

Bapuant Ne6. “Pemero dpartocena ”

3anporpaMMuUpyuTe NapajyieNbHYI0 NPOrpaMMy, pPEaIU3YIOIIYI0 aIrOpUTM ‘‘peleTo
Oparocdena” i HAaXOXKAEHUS BCEX INPOCTHIX yHcen MeHblne n. Pemerom Dparocdena
Ha3bIBAIOT CIIEAYIOMINNA crioco0. Beimuiiem nmoapsz Bee ensle yrcia ot 2 a0 #. [lepBoe mpocroe
qucio 2. 3alOMHHUM €ro, a Bce OoJIblINe YKcia, KpaTHble 2, BeruepkHeM. [lepBoe u3 ocTaBmmxcs
qucen 3. 3alIOMHUM €ro, a Bce O0JIbIIMe YKcia, KpaTHbIe 3, BeuepkHeM. [lepBoe U3 ocTaBmmxcs
gucen 5 (4 y)xe BBIYEPKHYTO Kak KpaTHOE 2), 3alIOMHHUM €ro, a Bce OOJbIINE YHuciaa KpaTHbIE 5,
BBIYEPKHEM U T.[.

Bapuant Ne7. Meron Monrte-Kapiio

3anporpaMMupyuTe NapauleJbHYI0 IPOTpamMMy, PEATM3YIOLUIYI0 alrOpUTM METOAA

2,2

Mounre-Kapno nns BbluMcleHUs IUIOIAAW Kpyra Tty El. Metoael Monte-Kapino — 3to
oOrmiee Ha3BaHHE TPYNIBI METOAOB IS PELICHHS PAa3IMYHBIX 33Jad C MOMOIIBIO CIydaifHBIX
IIOCJIEOBATEIBHOCTEH. DTH METO/bl (KaK M BCA TEOPHSI BEPOSITHOCTEN) BBIPOCIU U3 IMOMBITOK
JIO/IEH YITYYIIUTh CBOM IIAHCHI B a3apTHBIX UTPaxX. DTUM OOBSICHACTCS U TOT (aKT, YTO Ha3BaHUE
3TOH TpyIIe METOA0B jAan ropoa Monrte-Kapio — cromuia eBponeickoro UropHoro OuzHeca.
Cytp MeTona MonTe-Kapno ans npuOaimKeHHOTO BBIYMCICHUS 3HAUEHUS! KPaTHOTO MHTErpasa

=[x, yydxdy
o , Tne D - o0nacTp HHTETPHUPOBAHMSA, BIIMCAHHAS B NPAMOYTOJBHUK

D=lazzx=be=sy=d) . N
, CBOIUTCS K CIEIyIoLIeMy: BBIOMpaeTcs clydailHbIM oOpa3oMm n

Z)...Z .
17""% | pacmoJyoKeHHBIX B MPSIMOYTOJbHHKE L% pprancnsiercs npuOIMKEHHOE

I (b—a)d—c) =

> fiz)
3HaueHUE WHTerpaia mo Gopmymne - k-l , TJA€ m - KOJIMYECTBO TOYEK,
NomaBmIMX BHYTpb D. Jlas mnojcuera Twomaad Kpyra TpeOyeTcss HaWTH HWHTErpai:
I= ” ey

¥ ptal

TOYCK

. Ilpn peanuszanmu mapauieIbHOTO alroOpuTMa KakKIbli MPOIECCOp TeHepUupyeT
CBO€ TPOCTPAHCTBO CIy4aHBIX YMCeN M UX oOpabaThiBaeT. 3amummure B (ailia pe3ynapTar
BBITIOJTHEHUS MAapaJUICIbHOM MPOTpaMMBbl, COIEP KALINi 00Iee KOJMYECTBO CreHEPUPOBAHHBIX
CllydyaiHBIM 00pa3oM TOYEK 7 , KOJMYECTBO TIOMABIIMX B 3aJaHHYIO0 OOJacTh TOYEK m,
NpUOJIMKEHHOE BHIYMCIICHHOE 3HAUEHHUE IIJIOIIAIN KPYyra, MOTPEUIHOCTb BEIYMCIICHUSI.

Bapuant NeS. YMHoOKeHHe MaTPHIIBI HA BEKTOP
Peanusyiite mociieqoBaTENbHBIM AITOPUTM YMHOXKEHHMS MAaTpULIl HAa BEKTOP, MOJYy4UTE
3aBUCUMOCTb BPEMEHHU pealu3allid alIroputMa oOT pasmepa Marpuubl. Peamusyiite
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NapajuIeNIbHBI  CTPOYHO-OPUEHTUPOBAHHBIM AQJTOPUTM YMHOKEHUS MAaTpULIBl Ha BEKTOP,
BBIYMCIUTE BpEMs pealM3aliy ajiropuTMa Ha Pa3IMYHOM 4YHCIE IMPOLIECCOPOB A pazMepa
matpuisl oT 100x100 no 1000x1000. Berancnure yckopenue 1 3pPeKTUBHOCTD MapalIeIbHOTO
QITOpPUTMA IO CPAaBHEHHIO C IIOCIEAOBATENbHBIM B 3aBUCUMOCTH OT pa3Mepa MaTpHIIbL.
Peanu3yiite mapamienbHblii CTOIOOBO-OPUECHTUPOBAHHBIN AITOPUTM YMHOXKEHHSI MAaTPULIBI Ha
BEKTOpP, BBIYMCIUTE BPEMsI pealM3alMy aJrOpUTMa Ha Pa3jIMYHOM YHUCIE IPOLECCOPOB IS
pazmepa marpunbl oT 100x100 mo 1000x1000. Berumcnure yckopenue u 3(pdekTuBHOCTH
[apaJuIeIbHOTO AJIFOPUTMa 10 CPABHEHMIO C IOCIIENOBATEIbHBIM B 3aBUCUMOCTH OT pa3zMepa
MaTpuipl. llpoBenuTe cpaBHeHHE NapasIeNbHBIX aNTOPUTMOB (CTPOYHO- W CTOJIOIIOBO-
OPUEHTUPOBAHHOT'0) [0 YCKOPEHHUIO U 3(PPeKTUBHOCTH.

Bapuant Ne9. YMHOKeHHe MAaTPHIIBI HA MATPULILY

Peanusylite mocinenoBaTenbHbI AJITOPUTM YMHOXXEHUs MaTPULBI HA MaTpPHUILY, ITOIYy4UTE
3aBUCHUMOCTh BpPEMEHHM peEalu3alliyd aIropurMa OT pa3Mepa MaTpullbl. Peanusyiite
NapajuleJIbHBIM QITOPUTM YMHOKEHUS MaTpullbl Ha MaTpully B cilydae, korga | Marpuna
CTPOYHO-CIIONCTO, a 2 - IEJIUKOM paclpeneiaeHbl IO IPOLEeccopaM, BBIUUCIUTE BpeEMS
peaiM3aluy ajaropuT™Ma Ha pas3iM4HOM YHCIE MPOLEccOopoB A pa3mepa marpuisl or 100x100
no 1000x1000. Beruucnute yckopeHue H 3(PQPEKTHUBHOCTh NapajUIeTbHOrO ajiropuTMa Io
CPaBHEHHUIO C MIOCJIEJOBATEIbHBIM B 3aBUCUMOCTH OT pa3Mepa MaTpULIbIL.

Bapuant Nel0. 3agaga 0 MHOronpouneccoOpHOM pacnucaHuM (3aga4a 0 Ky4ax)

JlaHBI M OJWHAKOBBIX MPOLIECCOPOB U N HE3aBUCHMBIX 3aJau, KaXKaas U3 KOTOPBIX MOXKET
pemaThcs Ha JIIOOOM Mporeccope. Bpems pemeHust kaxmoi 3amaum pasHo ti, 1= 1...n. Kak
pacmpenenuTh 3a7aud Mo MpoIeccopaM TaKuM 00pa3oM, YTOOBI BBIIOJTHEHHE BCEX 3a]1a4 OBLIO
3aBEPUIEHO B KpaT4alInil Cpok?

Bapuant Nell. CopTupoBka mocje10BaTeIbHOCTH YHCeJI
JlaH psn ciaydalHBIX YHCEJl, HalUCaThb IApaJUIeIbHYH IIPOrpaMMy COPTHUPOBKU JaHHBIX
quCcell.

Bapuant Nel2. OnpenesieHue 4acToThbl COOBITHS
I[aH TCKCT, OIMMPCACIUTD YaCTOTY BCTPCUU CJIOB B TCKCTC.

TpeGoBanus K BbINOJHEHUIO CEMECTPOBBIX PaloT:
CemectpoBasg paboTa HampaBl€Ha Ha CaMOCTOSTEIbHYIO paboTy IO CO3JaHUIO
napajieNIbHBIX POTPaMM H UCClieI0BaHMs 3((HEKTUBHOCTH MIPOBEJICHHOTO paciiapalleIMBaHuUs.
[Ipu peanu3zanuu aIrOpUTMOB CEMECTPOBOTO 3aJlaHMs Ha MapajuIeIbHBIX KOMIIbIOTEpax
s aHanu3a  3(pQEKTHUBHOCTH BapHaHTa pacHapajieTUBaHUs HEOOXOJUMO IPOBOIUTH
HCCIIEIOBAHUE T10 CIEAYIOLIEH CXeMeE:
1. Hamucarh MOCJIENOBATENbHBIN AITOPUTM PELICHUS 331a4H;
2. ompelenuTb BpeMsl, 3aTPAaYCHHOE Ha Pealln3aluIo I0CIEA0BaTENIbHOrO aropurMa 1, (n) ;

3. HamMcaTh NapaJjIeNIbHBIM JITOPUTM pPELIEHUS 337aud C HCIOJIb30BAHUEM YKa3aHHOMU
TEXHOJIOTUY MapaJIeIbHOTO IPOrPaMMHUPOBAHNS;
4. ompelenuTs BpeMsl, 3aTPaYCHHOC Ha peaM3alliio napaenbHoro ainroputma 7, (n) (p —

KOJIMYECTBO MPOLIECCOPOB WIH AJEP Ul MHOTOSIAEPHBIX ApXUTEKTYD);
5. BBIYUCIUTH YCKOPEHME MAPAJLICIBHOIO aIrOPUTMA 10 CPABHEHMIO C IIOCIIEN0BATEIBHBIM

T
S, (n)=—— N
T,(n)
S (n
6. BBIYUCIUTH 3(P(PEeKTUBHOCTH MAPAIIIEIFHOTO ANTOPUTMA p
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7. CTyoeHT coaeT napajulesIbHYI0 U MOCJIEI0BaTENbHYI BEPCUU MIPOTPaMM, PEAIN3YIOLINX
3aJJaHHBIM  anropuT™, TabMMubl ©  TpaduKH, JEMOHCTPUPYIOIIME  OCHOBHBIC
XAPaKTEPUCTUKU PE3YJIbTATOB BBIIIOJIHEHHS IIPOrPAMM Ha BBIYUCIUTEIBHOM KIIACTEPE,
TPACCUPOBKU TMapaUICIbHBIX NpPOTpaMM M Ppe3yiabTaTbl aHaiau3a 3PQPEKTHUBHOCTH,
IIOJTY4YECHHBIE CIIELIMAIM3UPOBAHHBIMU IIPOTPAMMHBIMHU CPEACTBAMMU.

I xaJja oneHuBaHNA:

OneHuBaemas XapakTepUCTUKA KonunuectBo
OajoB

OIICHKa MOJiesU (OnMcaHusl) MOCJIE0BATEIBHOTO AITOPUTMA 10
OIICHKa MOJieNU (ONMcaHusl) NapajljIeIbHOTO allfOpUTMa 10
OIIEHKAa TECTUPOBAHNUS NOCIEA0BATENBHOIO U NapAJIENBHOIO aIrOpUTMa 20
olleHKa A QEKTUBHOCTH pacnapaIeIMBaHUs aITOPUTMA 20
OLICHKa TEOpPETHMYECKUX BBIBOJOB (CTENEHb MNapajuieNnu3Ma, Bpems

BBIIIOJIHEHUS! TIOCJIEI0BATENILHOIO M NMAPAJIEIBHOTO AJITOPUTMA) 20
Hroro 80

6.3. Memoouueckue mamepuanst, onpeoensaouiue npouedypvl OUeHUBAHUA 3HAHUIL,
YMeHUl, HABLIKOG U (UlL) ONbLIMA 0eAMEIbHOCHU, XaAPAKMePUIYIOU{UX INaANbl
dopmuposanun komnemenyuii

JIns OLIEHKHM YCIEeBAaeMOCTH CTyAEGHTa IO AUCHUIUIMHE pa3zpaboraHa OaIbHO —
PEUTUHIOBAsE CUCTEMA.

J1J1s IOJIOKUTETHFHOM OIICHKH Ha 3a4eTe HeoOXxoauMo HabpaTh He MeHee 61 Oama.

IIpenycMoTpeHa pedTHHIOBasi CUCTEMA OLIEHKH BCEX BUOB EATEIbHOCTH.
Texyumii kouTpoab (TK): nocemenue nekunii, 1a00paTOPHBIX 3aHATUH, BBIIIOJHEHUE
3ajaHui Ha Ta00OPATOPHBIX 3aHATHUAX, BBIIOJIHEHUE TOMAIIHUX 3aJaHHMH.

PyOexnbiii koHTpoab (PK): TectupoBanue mo pasnenaM, IpoBepKa KOHTPOJIBHBIX
paboT, mpoBepKa CEMeCTPOBOI pabOThI

Hrorossiii kouTpoas (UK): sk3amen.

MaxkcumanpHOe YHclIo 0auioB Mo Kaxkaomy Buay koHTpois — 100. Kaxpgerii Bujg
NeSITeILHOCTH OI[CHUBAETCS CICAYIONINM 00pa3oM:
— Tekymui KOHTPOJIb:
— TocemeHue JeKuuid — 1 6amt kaxaoe 3aHaTue (MaKCUMalbHO 9 6aioB);
— TIOCelIeHHE JJA00PaTOPHBIX 3aHATHI — | 6ayut kaxaoe 3aHsTHe (MakcuMalbHO 18
0amioB);
— BBITNIOJHEHHE 33JJaHUI HAa Ta00PATOPHBIX 3aHATUAX — MAKCUMAJIBHO § 0aJLIOB;
—  BBINIOJIHCHHE JIOMAITHUX 3aJaHUi — (MaKCUMaIbHO 65 0aJlIoB)
— PyOexHbIil KOHTPOJIB:
— BrinosHeHne KOHTPOIBHBIX pabOT — MakCUMaIbHO — 20 0aIoB;
—  BBITNIOJHEHHUE CEMECTPOBBIX 33JaHUI — MaKCUMaIBHO — 80 06aioB;
— HMTOroBslil KOHTPOJIB:
— 3ager — makcuManbHO — 100 6amios.
Peiitunroseiii 6amn (PB) paccunTsiBaeTcst ¢ yueToMm HaOpaHHBIX 0aJUIOB 1O BCEM BHaM

KOHTPOJISL CO CIEAYIOIUMH BECOBBIMU KO3 (DUITMEHTAMHU:
PB=TK*0,4+PK*0,2+1K*0,4 (makcumanbao 100 6amioB)

CooTBeTCTBHE PEHTHHIOBOI0 MOKA3aTe/ sl TPAAUIIHOHHOM OLlEHKe:
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Ilepesoo bannos uz 100-6annbHOU WKATBL 8 YUCTOBOU U OYKEEHHBI IKBUBATIEHN

Cymma 6aj1s10B Onenka ByKkBeHHbIN JKBUBAJICHT
AJIS TUCHMIIJIMHBI
86 — 100 5 OTJINYHO
66 — 85 4 XOpOLIO
51-65 3 YJIOBJIETBOPUTEIBHO
0-50 2 HEYJIOBJIETBOPUTEIBHO

7. IlepeyeHb OCHOBHOM H JONOJHUTEIbHON y4eOHOM JINTepaTypbl, HeOOXOAUMOM /151

OCBOEHUS TUCHMILINHBI (MOTYJIs1)

a) OCHOBHas yueOHas JuTepartypa:

Caenenus 00 yaeOHUKax Ko-Bo

HaumenoBanwue, rpud

9K3. B
Ton 6101. Ha
ABTOp u3JaH MOMEHT

Hst YTBEPKI.
PII1

AdanacbeB K.E. OcHoBBI
BBICOKOIIPOU3BOIUTENbHBIX BbhluMciIeHUH. Tom II.
TexHosoTHH TMapalIeILHOTO TPOTPAMMHUPOBAHUS:
yuebnoe mocobue / K. E. AdanaceeB, C. B.
Crykomnos, B.B. Mansimienko, C. H. Kapabues, H.
E. AmnppeeB; KemepoBckuii rocyaapCTBEHHbIN
yHusepcuter. — Kemeposo, 2012. — 416 c.
(http://e.lanbook.com/books/element.php?pll id=4
4309&p f 1 78=1

K.E. Adanacren
u Jp.

2012 | JIAHb

AdanacbeB K.E. OcHoBBI
BBICOKOIIPOU3BOIUTENBHBIX BbIUuMCIeHH. Tom I.
BbICOKOTIPOM3BOAUTEIHHBIE BEIYUCIUTEIbHBIC
cucremsl: yuebnoe nocodue / K. E. Apanacoes, C.
10. 3aBo3kuH, C. H. Tpodumos, A. 0. Bracenko;
KemMepoBckuii rocy1apcTBEHHBIN YHUBEPCUTET. —
Kemeposo, 2011. — 228 c.
(http://e.lanbook.com/books/element.php?pll id=3
0123&p f 1 78=1)

K.E. Adanacren
u Jp.

2011 JIAHb

[Mox6enbckuit B.B., ®omun C.C. Kypc
nporpaMmmupoBanus Ha si3bike Cu, M3narenbero:
"IIMK Ilpecc", 2012 1, 384 c.
http://e.lanbook.com/books/element.php?pll cid=2
5&pll id=4148

IToxOenbckuit
B.B., ®omMmun 2012 JIAHBb
C.C.

0) aomosHMTeJbHasi ydeOHasi JUTepaTypa:
1. TomopxoB B.B. Moaenu pacnpeneneHHbsix Beruuciaenuii / M.: "®usmarmut", 2011, 320 c.,

http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=2339

2. Yunbsamc D. [lapamnensHoe nporpammupoBanue Ha C++ B neiictBuu. [lpaktuka pa3paboTku
MHOTONOTOYHBIX mporpamm [Tekcr] / 3. VYwumeamc, "JIMK IIpecc", 2012 - 672 c.

(http://e.lanbook.com/books/element.php?pll _id=4813)

3. ®enotoB W.E. Mogenu mnapamnensHoro mnporpammupoBanus [Texcr] / W.E. ®enortos,

"COJIOH-ITIpecc", 2012 - 384 c. (http://e.lanbook.com/books/element.php?pll _id=13807)
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4. boraués K.KO. OcHOBBI mapaienbHOTO MporpaMMHUpoBaHus: ydyeOHoe mocobue [Tekcr] /
K.IO. boraués, "buHoM. JlaGopaTopus 3HaHMUH", 2013 - 342 C.
(http://e.lanbook.com/books/element.php?pll _id=42626)

5. AdanacbeB, K.E. OcHOBBI BBICOKONPOM3BOAUTENBHBIX BbluncieHuil. T.3. IlapamnensHbie
BBIUMCIIUTENbHBIE ANrOpUTMBI: yueOHoe mnocobue |[Texcr] / K.E. Adanacves, W.B.
I'puropsesa, T.C. Peiin; KemepoBckuil rocynapcTBeHHbll yHUBepcuteT. — Kemeposo, 2012.
— 185 c. (http://e.lanbook.com/books/element.php?pll id=44308&p f 1 78=1)

8. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»
(nanee — cerb «AHTEpHET»), HEOOXOAUMBIX /1JI51 OCBOECHMS IUCHUIIMHBI (MOIYJIA)

tests.kemsu.ru — web-opuenTupoBanHas cuctema tectupoBanus Keml'Y

iais.kemsu.ru — cucrema noaaepxkku yaeobnoro npoiecca Keml'yY

Creruukanus si3eika 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

CUDA University Courses, http://www.nvidia.com/object/cuda university courses.html

7. bykaroB A.A., Jamoxk B.H., XKeryno A.U. IIporpammupoBaHue MHOTOIPOLIECCOPHBIX
BBIYUCIUTENBHBIX cucTeM. PoctoB-Ha-Jlony. U3narensctBo OO0 «LIBBP», 2003, 208 c.
(http://rsusul.rnd.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.mes.anl.gov/mpi/tutorial

9. AmnronoB A.C. ITapamienbHoe porpaMMHpPOBAaHUE C UCIOJIb30BaHUEM TeXHOJI0rMH MPI:
YueOHoe mocobue. // http://rsusul.rnd.runnet.ru/tutor/antonov/

10. bornanoB A., Mapees B., CrannoBa E., KopxoB B. Apxurekrypsl M TONOJIOTUU
MHOTOIIPOIIECCOPHBIX ~ BBIYMCIUTENBHBIX  CHUCTEM  //  DIIEKTPOHHBIH  y4eOHUK
http://www.informika.ru/text/teach/topolog/index.htm

11. Matepuansl nHpopMannoHHO-aHanuTH4ecKoro neHrpa HUBII MI'Y — www.parallel.ru

12. KprokoB B. A. OnepannoHHbIE CUCTEMBI PACHPEICIECHHBIX BBIUMCIUTEIBHBIX CHCTEM
(pactpenenennsie OC) / http://parallel.ru/krukov/

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

14. Matepuansl nHpopManMoHHO-aHanuTHYecKoTo neHTpa HUBII MI'Y — www.parallel.ru

M

o

9. MeToanyeckue yKa3aHus 1Jis1 00y4alOUIMXCH M0 OCBOCHUIO AU CHUIIMHBI (MOAYJIs1)

K coBpeMeHHOMY crienMaiucTy 0OLIECTBO MPEABSBISET JOCTATOYHO IIUPOKUN TIepedeHb
TpeOoBaHuid. JlaHHBIH Kypc TpeaycMaTpuBaeT H3y4Ye€HHE TEOPETUUYECKUX BOIIPOCOB, B
COOTBETCTBUH C pabodyell MporpaMMoi, a TakKe CaMOCTOSITEIbHOE BBINOJHEHHE KOHTPOJIBHBIX
paboT.

B Teopernueckoii yacTu Kypca U3y4aroTcst 6a30Bble MOHSATHS 110 BOTIPOCAM OpTraHU3aIHU
MapaJUICIbHBIX BBIYUCIUTEIBHBIX CHCTEM, @ TaKKE€ OCHOBHBIX TEXHOJIOTMH OpraHu3aluu
[apaJUICIbHBIX BBIYMCICHUM HA MHOTONPOLECCOPHBIX BBIYHUCIUTEIBHBIX KOMIUIEKCAX C
pacmpeenieHHOM 1 00IIel OTIepaTUBHOM MaMSTHIO.

B nmnpakruueckod YacTH Kypca U3Yy4alOTCS OCHOBBI TEXHOJIOTMH IapaulesIbHOIO
IPOrpaMMUPOBAHUS: MapajuleIbHOE MPOTPAMMHUpPOBAHHE C UCIOJb30BAHUEM HHTepdeiica
nepenaun cooduiennit MPI, nmapasiensHoe mporpaMMUpOBaHUE Ha CUCTEMaX ¢ OOIIECH MaMsAThIO
(OpenMP).

Jns  u3ydeHuss TEOpPEeTUYEeCKOM YacTh Kypca HEOOXOJAWMO H3YyYUTh BOMPOCHI,
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paccmaTpuBaemble B JieKuusax. [Ipu u3ydeHun marepuana HE0OXOAUMO MOMUMO JIEKIIMOHHBIX
MaTepHaJIOB MCIOJIB30BaTh PEKOMEHAYEMYIO JTUTEpaTypy AJs JIy4yIIero YCBOSHHS Marepuaa.
Kpome 3toro, Bce HEOOXOMMBbIE CBEACHUS, KaCaroIUecsi KOHKPETHBIX BOIIPOCOB MOCTPOCHUS U
UCTOJb30BAHUSI MHOTONPOLIECCOPHBIX BBIYMCIUTEIBHBIX KOMIUIEKCOB B TOH WM HWHOHU
TEXHOJIOTUH, MOKHO MOJYYUTh U3 OTKPBITHIX HCTOYHUKOB, Harpumep http://parallel.ru.

9.1. CoBeTbl 10 IVIAHUPOBAHUIO U OPTrAaHU3AIMH BPEeMEHH, HE00X0AUMOI0 Il U3yYeHUs!
AUCUHMILTUHBI. PeKoMeHyeTcs cleaylonuM 00pa3oM OpraHu30BaTh BpeMs, HEO0X0AUMOe s
W3Y4EHHUS JUCLUILINHBL:

N3ydyeHne KOHCIIEKTA JIEKIIUM B TOT XK€ JI€Hb, nocie Jekuuu — 10-15 Munyr.

W3ydeHne KOHCIIEKTa JIEKIMU 3a JIeHb epe] caeayroment nexkuuei — 10-15 Munyr.

M3yueHne TeOpeTUYeCKOro MaTepraia rno yueOHuKY U KOHCIEKTY — 1 4ac B HE/IeIo.

[ToaroroBka Kk MpakTUYECKOMY 3aHATHIO (BBIMOJIHEHUE TOMAITHUX 3aaHuil) — 1 vac.

Bcero B Henemo — 3 yaca 25 MUHYT.

9.2. Omnmcanue mNOC/IeI0BATEIbHOCTH JeHCTBHH CTyAeHTa («CHeHApuil H3y4YeHHUsI
AUCHHILINHBD?).

IIpn M3ydyeHuM TUCHUIUIMHBI OYEHBb IOJIE3HO CAaMOCTOSITENIBHO M3ydaThb MaTepuall, KOTOPbIN
elle He MpoyMTaH Ha Jekuuu. Tornma snekums Oyner ropasno moHsTHee. OIHAKO Jerde IMpH
W3Y4YEHUHU Kypca CIeA0BaTh M3JI0KEHHUIO MaTepuala Ha JIeKIMH. /(151 moHnMaHus martepuana u
KaueCTBEHHOTO €r0 YCBOCHUS PEKOMEHIYETCs TaKas IO0CJIE€0BaTEIbHOCTb JEUCTBUINA:

1. Tlocne mpocnmymmuBaHus JEKIMM W OKOHYAHMS Y4eOHBIX 3aHSATHH, MpHU TMOATOTOBKE K
3aHATUSAM CIEAYIOLIEro JHS, HYXXHO CHayajlla IPOCMOTPETh M 00aymMaTh TEKCT JIEKLUH,
npocaymanHoi ceroans (10-15 munyT).

2. Ilpn moAroToBKe K JEKLUU CIEAYIOIIErO IHS, HY)KHO NMPOCMOTPETHh TEKCT MpEAbIAYIIEH
JIEKIMH, TIOJyMaTh O TOM, KaKkas MOXeT ObITh TeMa cieayromei tekuuu (10-15 munyr).

3. B Teuenue Henenu BbIOpath Bpems (1-gac) as paboThl ¢ peKOMEHI0BaHHOM JUTEpaTypon
B OnOnuoTeke nim pecypcamu MHTEpHET.

4. Ilpu MOArOTOBKE K TMPAKTHUECKUM 3aHATUSAM CJIEIYIOLIEro JHS, HE0OXOAMMO CHavaja
MIOBTOPUTH IIPONJIEHHBIN TEOPETUUECKUN MaTepuall MPEAbIAYIIETO 3aHATHS 110 TEME JOMAIIHETO
3aganud. llpu BBIMOJIHEHMM YNpaKHEHHs] HYKHO CHadaja MOHATh, YTO TpelyeTcs, Kakoi
TEOPETUYECKUI MaTeprall Hy)KHO MCIIOJIb30BaTh.

9.3. PekoMeHIAIMM N0 HCIOJIL30BAHMI0 MATEPHATIOB y4eOHO-MeTOAUYECKOI0 KOMILJIEKCA.
PekoMeHyeTcss MCHOIB30BaTh CIANWA-JIEKIUK IIpernojaBaTelis (BBIIAIOTCA IPENofaBaTeseM
MOCJe KaXA0U JEKIUN).

9.4 CoBeTbl 10 MOATOTOBKE K 3K3aMeHY. J[ONOJHUTENBHO K U3YUYEHHUIO KOHCIIEKTOB JIEKIMM
HEOOXO/JMMO  TOJIb30BAaThCSl  Y4€OHBIMH  TocoOWsIMH.  PekoMeHayeTcss  MCHOJb30BaTh
ANIEKTPOHHBIE Y4eOHO-METOAMYECKHE MOCOOHS M0 TEMe Kypca, MMEIoIUecs Ha caidTe Kadenpbl
KOnecko mo HUT (unesco.kemsu.ru), a takxke 3epkane caiita citforum.ru (citforum.kemsu.ru).
Kpome «3ayunBaHus» marepuaia, OUYeHb BaXXHO JOOUTHCS COCTOSHUS MOHUMAHHS M3y4aeMbIX
TeM JUCHMIUIMHBL C 3TOH IENbl0 PEKOMEHIYeTCsl MOCNe M3y4YeHHs O4YepeAaHoro maparpada
BBITIOJTHUTh HECKOJIBKO YIPaKHEHHUH Ha JaHHYIO TeMy. Kpome Toro, o4eHb Mojie3HO MBICICHHO
3a7aTh cebe CleqyIoIe BOMPOCH! (M MOMpoOOBaTh OTBETUTh HAa HUX): O YeM 3TOT maparpad?,
Kakue HOBBIC TIOHSATHS BBEJCHBI, KaKOB MX CMBICH?, Ui YEro MCIOJb3YeTCsl Ta WIM WHas
TEXHOJIOTUS MapajlIeIbHOTO HpOoTrpaMMUpoBaHus? PekoMeHI0BaHO MPOWTH MpeaBapUTEIILHOE
TECTUPOBAHUE IO KypCy C UCIOJIb30BAHUEM TECTHPYIOIIEH MPOrpaMMbl, JOCTYITHOU 10 aJpecy:
tests.kemsu.ru (login ams mpoxoskaeHust PoOHOTO TeCTUPOBaHUs - examl).

9.5. MeTtoanyeckue peKOMEHIAIUH 110 BHINOJTHEHHIO JOMAIIHUX padoT
Jlis  BBIMOJTHEHHUS AOMAalIHUX paboT HEOOXOJMMO HCIOJIb30BaTh HH(POPMAIHOHHYIO
cucreMy noanepkku yaeoHoro nporuecca (http://iais.kemsu.ru). J{ng nocryna K JaHHOH cucTeMe
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IPero1aBaTellb Ha MEPBOM 3aHITHU BBIJAET KaXKIOMY JIOTUH-TIapoib. JloMmamHue 3a1anus OyayT
MOSIBIIATBCSL B CUCTEME €XKEHENENbHO I0Clie MpPOBEACHUS JabopaTopHbIX 3aHATHHA. Ilepen
BBITMIOJTHEHUEM 33/1aHuil HE0OXOAMMO TOBTOPUTH NPOWJCHHBIM MaTepual, a TaKkKe H3Y4UTh
PEKOMEHyeMYIO MPEToaBaTelIeM JIUTEPaTypy A BbINOIHEHUs 3aaanuil. OpopmieHue oTyera
10 JIoMAaIHed padoTe CleAyeT BBIMOJHUTH 0 MpeyiaraeMoMy mabioHy (pa3MelleH B pasfene
“YyeOHble MaTepHalbl” B CHCTEME MOAICPKKH YUeOHOTO Tpoliecca).

9.6. MeTonnyeckne peKOMEHIAIUH 110 BHINOJTHEHHIO CEMECTPOBBIX padoT
CemectpoBasg paboTa HampaBjleHa Ha CaMOCTOATENbHYIO paboTy IO CO3/JaHUI0
napajieNIbHBIX POrPaMM H UcCliefoBaHMs 3((HEKTUBHOCTH MIPOBEJCHHOTO paciiapalieIMBaHuUs.
IIpu peanuzanuy aaropuTMOB CEMECTPOBOTO 3a/laHUsl Ha MApPAJJIENIbHBIX KOMIIBIOTEpaX
s aHanu3a (G QEeKTHBHOCTM BapHaHTa paclapaUIeIMBaHUs HEOOXOJAWMO TPOBOAUTH
UCCIIEIOBAHUE IO CIEAYIOUIEH CXEME:
8. HamucaTh NOCJIEI0BATENIbHBIN ATOPUTM PEILLIECHUS 3a7auu;
9. omnpenenuTs BpeMs, 3aTPa4yeHHOE HA PEaJIN3aLUIo [I0CIEN0BATENILHOrO aropurMa 1, (n) ;
10. HanMcaTh MapaJIeNbHBII AITOPUTM pPELIEHUS 337aud C HCIOJIb30BAaHMEM YKa3aHHOMU
TEXHOJIOTUH MapaJIEIbHOTO IPOrPaMMHUPOBAHNS;
11. onpenienuTs Bpemsl, 3aTpaueHHOE Ha pealn3alliio napaensHoro ainropurMa 7, (n) (p —

KOJIMYECTBO MPOLIECCOPOB WIH AJEP Ul MHOTOSIAEPHBIX ApXUTEKTYD);
12. BBIUMCIUTD YCKOPEHHE NAPAUIEIBLHOTO aIrOpUTMa M0 CPABHEHUIO C NOCIIEA0BATEIbHBIM

T,
S, (n)=—— N
T,(n)
S, (n)
13. BerunCIUTh 3HEKTHBHOCTD MAPAILIENBHOTO anroputma £, (n) = .
p

14. CtyneHT ciaeT napajujiesIbHYIO U MOCJIEN0BAaTENbHYI0 BEPCUH MIPOTrpaMM, PEaIN3yIOLINX
3aJJaHHBIM  anropuT™M, TaOMMUIBI U  TpaQuKH, JIEMOHCTPUPYIOLINE OCHOBHBIC
XapaKTepUCTUKU Pe3yIbTaTOB BBIMOJHEHHUS MPOrpaMM Ha BBIUYMCIHMTEIBHOM KIIACTepe,
TPACCUPOBKU TMapajuICIbHBIX MNPOrpaMM M Ppe3yiabTaThl aHaimu3a 3PQPEKTUBHOCTH,
MOJTy4EHHBIE CHEIIMATU3UPOBAHHBIMU IIPOTPAMMHBIMU CPEACTBAMHU.

CemecTpoBbI€ 3a/IaHHsI JAIOTCA KaXI0MY CTYIEHTY MHIUBHIYaJIbHO.

Odopmiienue otdyera Mo CEMECTPOBOM pabOTe cCiedyeT BBINOJHUTH IO IpeiaraeMomMy
malnoHy (pasMenieH B paszzgene “YuyeOHble Marepuanbl’ B CHCTEME TMOJJIEPKKUA YueOHOTO
mporecca).

10. Ilepeyenb HH(OPMALMOHHBIX TEXHOJIOTHIi, HCNIOJIb3YEMBbIX IPH OCYLIECTBJICHUHT
o0pa30BaTeIbHOIO NMpolecca Mo JUCHUIINHE (MOAYJII0), BK/IKOYasi lepeYeHb
NPOrpaMMHOI0 obecrie4eHHus1 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

[Ipu mpoBeaeHHMH OOYYEHHUS HCIONB3YIOTCS CIenylomue HH()pOPMALUOHHBIE CHCTEMBI,
SBIISIOIIMECS YaCThIO 3JIEKTPOHHOM MH(pOpMaMOHHO-00pa3oBarTenbHOi cpensl KemI'V:

1. Cucrema komnbroTepHOTro agantTuBHOro rectupoBanus (CKAT).

2. UC “UnadopmammonHoe obecrneuenue yueOHoro mpomecca” (MadOVYIlpo) —
JIMCTAHIIMOHHOE B3aUMOJICHCTBUE C OOy4aeMBIMH C IEJbI0 YIPABJICHUS IPOLIECCOM
00y4eHHUsI U KOHTPOJISI OJTYYEHHBIX 3HAHUH.

3. UC “PedTHHT CTyaeHTOB” — y4eT Y4eOHOU NEesATeNbHOCTH CTYACHTOB C UCIOJIb30BaHUEM
0aNTbHO-PEUTHHTOBOTO METO/A OLICHUBAHMSL.

ITpu mpoBeACHUHU TUCTAHIIMOHHOTO OOYYEHHUs JOMOTHUTEIBHO UCTIONb3yeTcs SKype.

[Tpu npoBeneHun 0OydeHHS MO AUCLMUIUIMHE HCIOJB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIC
¢dopmbl 00ydeHHs, BKIIOYAs: JIEKIHWU-BU3YaIM3allUU, JIEKUUU-OEceqpl, JIGKIUU C pa3dopom
KOHKPETHBIX CUTYallul, IPOEKTHAs JAESITEIbHOCTD.

Jlexuuun-Bu3yanu3anuy UCIONb3YIOTCS HA JTAale BBEJIEHUS CTYACHTOB B HOBYIO TeMy. OHHU
OCHOBaHbl Ha HCIOJIb30BAaHMM B KayeCTBE HAMVJHOIO Marepuaiga MYIbTUMEAUHHOM
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IPE3eHTAINH, COoJepKalield Takue (OpMbl HATJISTHOCTH, KaK CXEMbl, pUCYHKH, JHArPaMMBbl U
T.1. Ilocne ocBoeHMsI cTyaeHTaM 0a30BBIX 3HAHUM 0 HU3Y4aeMON TE€M€ MPOBOJATCS JIEKLUU
Oecelpl, KOT/Ia CTYACHTaM aJIpeCcyYIOTCS BOMPOCH Ui OOCYKICHHS B Hadaie JCKIUU U 10 ee
xony. [ns nmosicHeHus Marepuasna U3y4aeMOW TeMbl Ha IIPAKTUYECKOM IPUMEpE UCIONIb3YHOTCS
JIEKIMH ¢ pa300pOM KOHKPETHBIX CUTYAIH.

Ha NOCJICAHUX TMMPAKTUYCCKUX 3aHATUAX, KOTJd CTYACHTBI U3YUYHUIIM TCOPUIO W HUMCIOT
OHpC,Z[CJIéHHBIC MPAKTUYCCKUC HABBIKH, MUCIIOJIb3YCTCA HpOCKTHBIﬁ IoAaxXod. OH 3akiaro4aercs B
BBIMIOJIHEHUH CTYJEHTaMU IPAKTUKO-OPHEHTUPOBAHHBIX IMPOEKTOB IO TeMe Kypca B (opme
CEeMECTPOBO pabOTHI.

11. Onucanue MaTepuaIbHO-TEXHNYECKON 0a3bl, He00OXOTUMOM 1JIs1 OCYIIECTBJICHUSA
o0pa3oBaTeILHOI0 Mpoluecca Mo JMCUUILVINHE (MOIYJIIO)

JlekuvoHHbIE  3aHATUSA NPOXOAAT B MYJbTUMEIUHHOM  ayJIUTOPUHM, OCHAILEHHOMN
KOMITBIOTEPOM U TpoeKTopoM. Kaxxaasi jJeKuus cONpoBOXKAAeTCsl MPE3EHTALUEN, coaepKallen
KpaTKUM TEOpPEeTUYECKUH MaTepuad M WUIIOCTPATUBHBIN Marepuan. Kaxnaas mpe3eHTanus
MIOCTPOEHA T10 CIeAYIONEeMY 1a0I0OHy: Ha3BaHUE JICKIIMOHHOTO 3aHSATHUS, LIeNb U 3a7a4l JICKIUH,
KpaTKoe cojep)KaHue IMpenblaylell JeKIuu (Ipyu HeoOXOIUMOCTH), TEOPETHUECKHI MaTepuat
(pa30uT Ha JABE YaCTH C YYETOM IIEPEMEHBI), B KOHIIE MTPUBEICHBI UTOTH JEKIIMOHHOTO 3aHSATHS,
o0O03HaueHa Tema CIEAYIOUIeH JIEKIMH, a TaKkKe BOMPOCH M 3aJaHHs JUIS CaMOCTOSITEIBHOTO
U3Y4YECHUS.

[Ipe3eHTauu Mo JeKIHOHHOMY KypCy pa3OUTHI IO TeMaMm, 10 OTIEIBHO B3SATON TEME MOXKET
OBITh HECKOJIBKO JICKITHI.

JlaGopaTopHble 3aHATHSA MPOXOAAT B KOMIIbIOTEpHOM kiacce. [lepBasg wacTh 3aHATHSA
MOCBSIIIIEHa pa30opy HOBOTO MaTepHaia. Bropas yacTh — BHIOJHEHUIO IPAKTUUYECKUX 3aJaHUN C
LIENbI0 3aKPEIUICHNS MaTepraa.

Jlns mpoBeneHHUs J1a0OPaTOPHBIX 3aHATUH HCHOJB3YETCsl KIACTEp-TIOJIMIOH, KOTOPBIH
MoCTpoeH Ha 0aze 2-xX snepHbix mnporeccopoB Intel Core 2 Duo, mo3BossieT MCHOIB30BaTh
texHosoruu MPI mnmu OpenMP, unu o6e cpazy Bmecte: MPI — ans mepenauu cooOmieHHi
Mexay y3namu kinactepa, OpenMP — s paGoThI ¢ 00IIel MaMAThiO B paMKaxX OTACIBLHOTO y37ia
knacrepa, UPC — mmst paboTel B pamkax Mojenu pacnpeneneHHon obmeit mamsatn, CUDA —
IPOrpaMMHPOBAHUE HA TPaPHUUECKUX MPOIIECcCOopax.

12. HHble cBeieHHs M MATEPHAJIBI

12.1. Ocobennocmu peanuzayuu OUCUYUNIUHBL OJ1A UHBAIUOOE U JIUY C OZPAHUYEHHbIMU
603MOMCHOCHAMU 30008,

O6pa3zoBaHue 00yJaIOUINXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS MOXKET OBITh
OpPraHu30BaHO 10 BHIOOPY CTYIEHTA B CIEAYIOIIEM BHJIE:

e COBMECTHO C JPYrUMHU OOYUAIONTUMHUCS: CTYIACHT MOCEIIAeT 3aHATUS Ha OOIIUX
OCHOBaHUSX U HEMIOCPEACTBEHHO BOBIIEKAETCS B YUCOHBIN MPOIIECC;

e  JIMCTAHIIMOHHO MOCPEICTBAM TEIIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHUI: CTYACHT
MPOCTYIIMBAET MaTepPHAIl 3aHATUN B PEKUME PEaTbHOTO BPEMEHH, TI0 CPEICTBAM
MPSIMOTO TeleMocTa (puMeHeHne Skype Wi Apyrux aHaJOTUYHBIX IPOTPAMM U
TEXHOJIOTUH), HE HAaXOAACh HEMOCPEACTBEHHO B yUeOHOU ayUuTOpHH;

e B MHAMBHUIYaTHHOM IMOPSIKE: MPETOaBATENIb 3aHUMAETCS CO CTYJIECHTOM
WHIUBUAYAIBHO KOHTAKTHO WJIH MOCPEJCTBAM TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

I[lo oxoH4aHMM W3ydeHUs Kypca CO CTYAEHTOM IIPOBOJUTCS HWHIAUBUIYAIBHOE
co0ecejoBaHWE, Ha KOTOPOM OH JIEMOHCTpUPYET TIOJlydeHHble 3HaHusA. B  ciyuae
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HEOOXOIMMOCTH, CTYNCHTY MOXET 3apaHee ObITh BBIJAHO WHIWNBUAYAIbHOE MPAKTUYECKOE
3a7aHue, Il CaMOCTOATENIbHOM MOATOTOBKY (32 MECSI] UJIH 3a JIBE HEJEIH ).

JUis MHBAIMIOB TO CIyXy MPEIyCMOTPEHBI CIEAyIIUe OCOOCHHOCTH ITPOBEICHHUS

y4eOHOTO Tporecca:

1. IIpenomaBaTenb  MPENOCTABISET  CTYAEHTY  Y4eOHO-METOAMYECKHE  MaTepHallbl,
HE0OXO0IMMBIE JJIsi OCBOCHUS M3y4aeMOro MaTepuaa (porpamMMa Kypca, TUlaH 3aHsITHs,
OTIOPHBI KOHCIIEKT, METOJMYECKHE TOCOOWSI WM CHaiij Mpe3eHTAlNH, B CIIydae
HaJu4us).

2. JlekMoHHBIM MaTepual MpEnoAaeTcss B HArJIsSJAHOM BHUJAE ClailJ Npe3eHTauuid Wiu
COIMPOBOMKIACTCS CXeMaMHU, HATJISTHBIMU TaOTUIIAMH.

3. BmecTo ycTHOrO OTBETa CTyJEHTaM IpeJiaraeTcsi OTBEYaTh MUCbMEHHO.

4. TlpenycmaTpuBarOTCsl WHAWBUAYaJIbHbIE KOHCYIbTAllMU CO CTYACHTOM, Ha KOTOPOM
MOXKET MPUCYTCTBOBATH CYPAONEPEBOTUHUK (YHUBEPCUTET HE 00SI3yeTCsl MPEIOCTABISTH
CYpIOTIEPEBOIUNKA).

JIns WHBaIMZOB IO 3pPEHHI0 TPEAYCMOTPEHBI CIEAYIOUIME OCOOSHHOCTH IPOBEACHHUS
y4eOHOTO Tporecca:

1. IlpenycmarpuBaroTcs WHAMBUAYAIbHBIE KOHCYJIbTAallMd CO CTYJEHTOM, BO BpeMs
KOTOPBIX MpENnojaBaTellb B MEJICHHOM CIIOKOMHOM TeMmIle OOBSACHSET y4eOHBIN
MaTtepuai (BO3MOXKHO OBTOPHO), 3a0CTPsisi BHUMAHHUE HA KIIFOUEBBIX OHATHUSX.

2. BmecTo NMCHbMEHHOIO OTBETA CTYJEHTAM MPEAIAraeTCsl OTBEYATh YCTHO.

3. IlpeanaraeTrcs 03HAaKOMUTLCS € JTUTEPATYpOil 1o Kypcy, HanucaHHOU mpudrom bpaiins,
IIpY HAJTUYHU.

JUis  MHBAIMAOB  ONOPHO-IBUIAaTEIBHOIO  ammapara IpEeayCMOTPEHBl  CIEAYIOIIHE

0COOCHHOCTH MPOBEICHUs y4eOHOTO Tpolecca:

1. IIpenomaBaTens  TPENOCTAaBISET  CTYAEHTY  Y4eOHO-METOAMYECKHE  MaTepHallbl,
HE0OXO0IUMBIC JJIsi OCBOCHUS M3y4aeMOro MaTepuana (mporpamma Kypca, IIaH 3aHsTHs,
OTIOPHBI KOHCIIEKT, METOJMYECKHE TOCOOWSI WM CHaiij Mpe3eHTAlNH, B CiIydae
HaJIU4us).

2. JlekMoHHBIM MaTepual MpenoAaeTcss B HArJsSJAHOM BHUIE ClailJ Npe3eHTauuid Wiu
COIMPOBOXKIACTCS CXEMaMHU, HATJISTHBIMU TaOTUIIAMH.

3. BmecTo NMChMEHHOTO OTBETA CTYJAEHTaM MpeAiaracTcsi OTB€YaTh YCTHO.

4. TlpenycmaTpuBarOTCs MHAUBUIYAIbHBIE KOHCYAbTALUUA CO CTYACHTOM.

CocraButens (n): noueHt kadeapsl KOHECKO no BT Crykonos C.B.
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