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1. IlepeuyeHb NJIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHUsI 11O JUCHUILIMHE (MOYJIIO0),
COOTHECEHHBIX C IVIAHUPYEeMBbIMH pe3yJibTaTaMHU 0CBOeHHs 00pa3oBaTe/IbHOM
NporpamMmbl

B pesynbraTre ocBoeHMs mporpamMmbl OakanaBpuara OOydaroLIUHCSA JOJIKEH OBJIAJETh
CIIEAYIOIIMMU pe3ybTaTaMHu 00y4eHUs 10 AUCHUILUIMHE (MOYIIO):

Koow PesyabTaTsl ocBoenus OOII Ilepeyenb miIaHUpPyeMbIX
Komnemeny Coodepocanue KomnemeHyuit pe3yabTaToB 00y4eHHs 110
uu AMCUHUILIMHE

OIIK-3 CroCOOHOCTH K pa3paboTke 3HaTh:
ANrOPUTMUYCCKUX U MIPOrPAMMHBIX | — OCHOBHBIE HAIIPaBIICHUS DPa3BUTUSA
pelIeHnii B 06J1aCTH CUCTEMHOTO U BBICOKOIIPOU3BOUTEIBHBIX
MIPUKIAAHOTO IPOTPaMMHUPOBAHMUA, KOMIIBIOTEPOB;
MaTeMaTUYeCKUX, Bnaners:
MH(POPMALIMOHHBIX 1 — METOJOJIOTHEN u HaBbIKAMU
MMUTAIHOHHBIX MOJICIICH, pCUICHMS HAYYHBIX M MPAKTUYCCKUX
CO3JaHMI0 HH(POPMAIIMOHHBIX 3azay, HCIIOJIB3YS
pecypcoB ria00anbHbIX CETEH, MHOTOIIPOLIECCOPHEIE
00pa30BaTEILHOTO KOHTEHTA, BBIYUCIIUTCIIBHBIC CHCTEMBI "
NPHKIAIHBIX 033 JTaHHBIX, TECTOB U napajuiejibHo€ MporpaMMHUpPOBaHUE;

CpCACTB TCCTUPOBAHUA CUCTEM U
Cp€ACTB Ha COOTBECTCTBHUC
CTaHJapTaM U UCXOAHBbIM

TpeOOBaHUAM

[K-7 CroCOOHOCTH K pa3paboTKe U YMeTh:
IMPUMCHCHUIO AJITOPUTMHUYCCKUX — HNPUMCHATH Ha IMPAaKTUKE
Y TIPOTPAaMMHBIX PEIICHHH B napajuielIbHOE MPOTPaMMHUPOBAHUE;

00J1aCTH CUCTEMHOTO U
HpI/IKJ'Ia)IHOl"O HpOFpaMMHOFO
o0OecrieueHns

2. MecTo AUCHMILIMHBI B CTPYKTYpe NPOrpaMmbl 0akajiappuarta

Jucnunnuna Bxoaut B BapuatuHyto dacte YII OOII ¢ kogom B1.B.O/1.9.

[lenpt0 OCBOEHUS MUCHMILIUHBI “MHOTOMPOIIECCOPHBIE BBHIYMCIUTEIBHBIE CUCTEMBl H
napajuleJibHO€ IpPOrpaMMHUpOBaHUE” SABIISETCS — OCBOEHHME O0a30BbIX 3HaHUUW B oOnactu
ApPXUTEKTYPhl COBPEMEHHBIX MHOTOIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CHUCTEM, MapajlIeIbHON
00paboTkn wMH(pOpMANUKM, TEXHOJOTHH OpraHu3aluy TapaUIeIbHBIX BBIYMCICHUN Ha
MHOTOIIPOLIECCOPHBIX ~ BBIUYMCIMTEIbHBIX KOMIUIEKCAaX C pacHpelielIeHHOM WM  oOIei
OIEPAaTUBHOMN NaMSTHIO.

Kypc 3aammaer oco6oe MecTo B yd4eOHOM IUTaHE Cpea AUCIUIUIMH (haKyIbTeTa MO €ro
3Ha4YeHMIO. BMecre ¢ KypcaMH IO NpOrpaMMHUpPOBaHMIO, Kypc “MHorompoueccopHbie
BBIYMCIUTEIbHbIE CHUCTEMbl U HapajuIebHOE MIPOrpaMMUPOBAHHME” COCTABIIIET OCHOBY
00pa3oBaHus CTY/IEHTa B YaCTH COBPEMEHHBIX HH(GOPMAIMOHHBIX TexHoJoTHil. Kypc paccuntan
Ha CTYJIEHTOB, MMEIOIIUX IHOJrOTOBKY IO NPEAUIECTBYIOIIUM KypcaM, KacarolIMXCsi OCHOBAM
MPOTPAaMMHUPOBAHUS C HCIOJIB30BAHUEM QJITOPUTMHUYECKUX sI3bIkoB Cu  wim  DoprpaH,
BBIYUCIIUTENBHBIM MeTOJaM. B TedeHue mpernogaBaHus Kypca MPEAroJiaraeTcs, 9T0 CTYIACHTHI
3HAKOMBI C OCHOBHBIMU TOHSATUSIMH alNTreOpbl, KOMOMHATOPUKH, JIOTUKH, HHPOPMATUKH, KOTOPHIE
YUTAIOTCA Ha (PaKyJIbTETE Mepe] N3YyICHHEM JaHHOUW TUCIUILIUHEIL.

3HaHUs, HABBIKK U YMEHUs, IPUOOPETCHHBIC B pe3yJIbTaTe MPOXOKACHUS Kypca, OyayT
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BOCTpeOOBaHbl NPU H3YYEHUHU JUCUUIUIMH, CBSI3aHHBIX C paclapajieIMBaHUEM pa3IMYHbIX
BBIYMCIUTENIbHBIX aJTOPUTMOB C IpPUMEHEHHEM Haubosee MNONMYISPHBIX TEXHOJOTUN
napajuleNIbHbIX BBIUYMCICHUM, a TakXKe IMPU MPOBEICHUM BBIYMCIUTENIbHBIX 3KCIEPUMEHTOB B
cllydae BBIIIOJHEHUS MTOTOBOM KBalM(PHUKAIMOHHON paboOThl, CBA3aHHOM C peaau3auuen
BBICOKO3()(PEKTUBHBIX MapaieIbHbIX aJITOPUTMOB.

JucuunimHa n3ydaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM qUCHMILUIMHBI (MOAYJISAA) B 3a4€THBIX eIUHULAX C YKA3aHUEM KOJMYeCcTBa
aKaJeMHYeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 Pa0oTy 00y4Yarouuxcs ¢
npemnoaasareseM (110 BUAAM 3aHATHH) M HA CAMOCTOSATE/IbHYIO Pa00Ty 00y4YarouuXxcs

OO6masi TPyIOEMKOCTh JUCIUIUIMHBI  COCTABIISIET 4 3aveTHbIX enguHui, 144
aKaJeMHYECKHUX Yaca.

3.1. O6vém oucyunaunvl (M0OYIs) NO BUOAM YUEOHBIX 3aHAMUIL (6 YaACAX)

. Bcero yacos
O0béM TUCUMIIIIMHBI »
11 04HOU (OpMbI 00yUEeHHUS
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 144
KonrtakTHas pabota 00y4aromuxcs ¢ mpenoaaBaTesiemM (1mo 54
BHJIaM Y4€OHBIX 3aHATHI) (BCETO)
AynutopHas pabota (Bcero): 54
B TOM YHCJIE:
JIEKIINHN 18
nabopaTopHbIC PAOOTHI 36
CamocrosTenbHas paboTa 00yJaronuxcst (BCero) 54
Bun npomexxyrouyHoii arrectanuu ooydaromierocs (3a4er / 36 (ak3ameH)
9K3aMEH)

4. CopepsxkaHue TUCHHUILUIMHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 pa3jiejiaM (Temam) ¢
YKa3aHHeM OTBe/IeHHOI0 HAa HUX KOJIHYeCTBa aKa/leMU4YeCKUX YacOB M BUA0B YUeOHbIX
3aHATHH

4.1.  Pa3zoenvt oucyunaunst (M00y1s) u MPyoOOEMKOCHIb RO 8UOAM YUEOHBIX 3aHAMUIL (6
axKademuyiecKux 4acax)

Bupr yue6HBIX
= 3aHATHH, BKIIOYast
§ CaMOCTOSATENBHYIO
e paboty
=
oOyuaronuxcs
3 - @OpMBI TEKYILIETO
Ne Paszpnen 2 U TPYAOEMKOCTb (B
= KOHTPOJISI yCIIEBAEMOCTH
n/n JUCLMILIAHBI g qacax)
=X aymuropHsie | Cam
= yueOHble | OCTO
§ 3aHSATHUS ATEN
bHas
8 |Jlex. | JIab.
pao.
1 | OcHoBHBIE HampasyieHus | 3 1 0 2 [IpoBepka TECTOBBIX
pa3BUTHSA 3aaHui,  JOMAlIHEro
BBICOKOTIPOM3BOAUTEIbHBIX 3aJlaHusl.




KOMIIbIOTEPOB

2 | OgHormnpoueccopHas 7 1 2 4 [IpoBepka TECTOBBIX
ONTUMM3ALIMS AITOPUTMOB 3aJlaHui,  JIOMAIIHEro

3aJlaHusl.

3 | Ouenku 7 1 2 4 [Iposepka TECTOBBIX
MIPOU3BOIUTEIHHOCTH 3aJlaHui,  JIOMAIIHEro
BBIYHCIIUTENbHBIX CUCTEM 3aJlaHusl.

4 | Knaccudukanus 1 1 0 0 [IpoBepka TECTOBBIX
MHOTOIPOIIECCOPHBIX 3aJaHUM.
BBIYHCIIUTENbHBIX CUCTEM

5 | Ilpo6Gnemsbl coznanust 6 2 2 2 [IpoBepka TECTOBBIX
KJIACTEPHBIX CUCTEM 3aaHUM.

6 | Ilapagurmsl, Mmoaenu u 2 2 0 0 [IpoBepka TECTOBBIX
TEXHOJIOTUH MapaieIbHOr0 3aJlaHuM.
IPOrpaMMUPOBAHUS

7 | [TapamiensHoOE 50 2 22 26 [IpoBepka TECTOBBIX
[IPOrpaMMUPOBAHUE C 3aJlaHuM, JOMaITHUX
HCII0JIb30BAHUEM 3aJlaHul, CEMECTPOBOTO
uHTepdeiica nepenauu 3aJlaHusl.
coobmennit MPI

8 | [lapaymensHOE 12 2 2 8 [IpoBepka TECTOBBIX
[IpOrpaMMHUpPOBaHUE Ha 3aJlaHui,  JIOMAIIHEro
cUcTeMax ¢ o0riei 3aJlaHusl.
namsaTeio (OpenMP)

9 | [TapamtensHOE 2 2 0 0 [IpoBepka TECTOBBIX
MPOrpaMMHUPOBAHUE HA 3aJaHUM.

CUCTEMaX CMEIIaHHOTO
THIIA

10 | Otnanka, TpaccupoBKa U 5 1 2 2 [IpoBepka TECTOBBIX
npoQuiIMpoBaHue 3aJlaHui,  JIOMAIIHEro
napajulesIbHbIX TPOrpaMm 3aJlaHusl.

11 | OcHOBHbBIE TOHATHUS 5 1 2 2 [IpoBepka TECTOBBIX
napajuiesiu3Ma ajJropuTMoB 3aJlaHui,  JIOMAIIHEro

3aJlaHusl.

12 | AIropuT™MBI MaTpUYHON 8 2 2 4 [IpoBepka TECTOBBIX
anredphl U UX 3aJlaHui,  JIOMAIIHEro
pacnapaieBaHue 3aJlaHusl.

13 | Dk3amen 36

144 18 36 54
Bcero
4.2.  Cooepircanue oucyuniunsvl (M00yas), CMPYKmMypupoeantnoe no memam (pazoenam)
CojaepikaHue JIEKUMOHHBIX 3aHATHI
HaumenoBanue paznena CopepxaHue pazjiena JUCHUILINHBI
JUCLUIIMHBI
OcHOBHbBIE HaIlpaBJICHUS [lytu JNOCTHUKEHUS napajuienu3ma:
pa3BUTUSA HE3aBUCUMOCTh  (YHKIIMOHMPOBAHHUS  OTIEJIbHBIX
BBICOKOIIPOU3BOAUTEIbHBIX (G YHKIIMOHATIBHBIX YCTPOMCTB, 130bITOYHOCTh
KOMIIbIOTEPOB AJIEMEHTOB BBIYUCIUTEIBHONW CHCTEMBI, AyOJIUpOBaHUE
ycrpoiicTB. BektopHas u koHBeHepHas o00paboTka
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JaHHBIX. MHoronpoueccopHaﬂ N MHOI'OMalIWMHHAasA,
napajuienbHas oOpaboTka maHHBIX. 3akoH Mypa,
caepxuBaroiue (akTopbl HapamUBaHUS KOJUYECTBA
TPAH3UCTOPOB HAa KPUCTAIUIE M YACTOTHI MPOIIECCOPOB.

[TpuBnexaTeTbHOCTh oX01a napauIeIbHO M
oOpaboTku  maHHbIX. CaepxuBarouiye  (GakTopbl
HIOBCEMECTHOTO BHEIPEHHUS napajuIeNbHbBIX

BBEIUHMCIICHNH. BemoMcTBeHHBIC, HaWOHAIbLHBIE H
JIpyrue TMporpaMMbl, HAIMPABICHHbIE HA pPa3BUTHE

MapajuIeIbHBIX BBEIUHMCIICHUH B Poccun.
Heob6xoauMocTh HU3y4CHUS JTMCITATIITMHEBI
MapajieIbHOIO MPOrPaMMHUPOBAHUSL. [Tepeuenpb
KpUTUYECKHX  3aJlad, peuieHne  KOTOphIX  0Oe3
HCITOJIb30BAHU MapayieabHbIX BBEIYHCIIEHUH

3aTPyJIHEHO WJIM BOBce€ HEBO3MOXkHO. Cojep:kaHue
Kypca  NapauleIbHOTO  NPOrPAMMHUPOBAHMS — —
XapaKTepUCTHKAa OCHOBHBIX COCTaBJISIOLIMX OJOKOB
JEKIMOHHOIO Kypca, MpakTU4eCKuX 3aHsaThil. Cnucok
OCHOBHOMW M JIONIOJIHUTEIILHOM JINTEPATYPHI.

OnHomnporieccopHast
OIITUMMU3AIIUA

[loBpllIeHNE TPOU3BOAUTENBHOCTH IIpoLEeccopa IpH
00paboTKE MACCHBOB C HCIIOJIb30BAHUEM ITUKJIOB.
SIBHBIE  IMKJIBI C  IOCTOSSHHBIMM  T'paHUIIAMH.
MHorokpatHoe HCIIOJIb30BAHHE K9Illa.
Hcnonb3oBaHue mpenBapUTENIbHON  BBIOOPKH — Mpu
3arpy3ke JaHHBIX M3 OINEpPaTUBHOM MNaMATH B KOII
BTOPOro ypoBHs. VM3MeHeHne MHCTPYKUMK 3a1a4ul JUIs
JYYIIEro KAIIHUPOBAHUS. APXUTEKTYPHO-3aBHUCUMAs
ONTUMM3ALMS; OTJIIMYUS Pa3BEPThIBAHUS LUKIOB IS
BEKTOPHBIX M KOII-OPUEHTUPOBAHHBIX aAPXUTEKTYP.
Kongeiiepnass 00paOoTka JaHHBIX. 3aBUCHMOCTH
MIPOM3BOJIUTENBHOCTH  Mpolleccopa  OT  crocoba
ONMCAHUS U XPaHEHHUsI IaHHBIX.

OueHkn
MIPOU3BOIUTEITHHOCTH
BBIUMCIIMTEIIBHBIX CUCTEM

CrangapTHbie METOAUKHI U3MEpEHUS
npousBogutensbHocTn  MIPS, MFLOPS wu T1.1.
[Ipous3BoUTENBHOCTS  KJacTepa —  JIATEHTHOCTb,
MIPOITYCKHAs CIIOCOOHOCTb. OO6menpr3HaHHBIC
METOAUKHI U3MEpeHHs MIPOU3BOIUTEIBHOCTH
MHOTOIPOLECCOPHBIX ~ BBIUMCIUTEIBHBIX  CHCTEM.
TOP500 — MupOBOH pEUTUHT CYNEPKOMIIBIOTEPOB
(kpatkas XapaKkTepuCcTUKa HEePBBIX 5-u
cynepkommbiorepoB mupa). TOPS0 — Poccuiickuit
PEUTHHT CYIEpKOMIBIOTEPOB (KpaTKasi XapakTepruCcTUKa
nepBeIX 5-u cynepkomnbiorepoB Poccun). Ilepedens c
xapakTepucTuko CHOUPCKUX CYNEpKOMIIbIOTEPHBIX
uentpoB (Tomck, HoBocubupck, Kpacnosipck, OmMck).
CocTosiHME BoOIlpoca MapajuleNbHbIX BbIYMCICHUN B
KemepoBckoM rocyiapcTBEHHOM YHUBEPCUTETE.

Knaccuduxanus
MHOTOTIPOIIECCOPHBIX
BBIYUCIINTCIBHBIX CUCTEM

Cucrembl C pacmnpeneneHHOl, OoOmmel MaMsThIo,
pUMepbl cucTeM. MaccuBHO-IIapajuleNbHbIE CHUCTEMBI
(MPP). CuMMeTpHuuHbIe MYJIBTUIIPOLIECCOPHBIE
cucteMbl (SMP). IlapannenpHbie BEKTOPHBIE CHCTEMBI
(PVP). Cuctembl ¢ HEOJHOPOIHBIM JIOCTYIIOM K IMaMATH
(Numa), nmpumepbl cucteM. KoMnbloTepHbIE KiIacTepbl
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— CIEUMAJIU3UPOBAHHBIE U TOJHOPYHKIMOHAJIbHBIE.
Hcropust BOSHUKHOBEHHSI KOMIIBIOTEPHBIX KIIACTEPOB —
npoekt Beowulf. Mera-KOMOBIOTUHT — HpPHUMEpPHI
nercTBytomux mpoekTtoB. Krnaccudukamus DrnuHHa,
Mopa u 1.1. Opranuzanus MEXIPOLIECCOPHBIX CBS3EH
— KOMMYHUKAIIMOHHBIE TONOJIOTHH. [IprMepsl ceTeBhIX
peumieHud Uil CO3JaHUsl  KIACTEPHBIX  CHUCTEM.
CoBpeMeHHbIE MUKPOIIPOLIECCOPDI, UCTIOIb3yEMbIE MPU
IIOCTPOCHUH KJIAcTepHbIX pemeHuil. Kommanus T-
1aTGOPMBI.

[Tpo6membr
KJIACTEPHBIX CUCTEM

CO3aaHuA

Bynymuii  kimactep  OnpenensioT  CYIIECTBYIOIINE
3amaun. I[Lmocel W MUHYCBI CBOETO KiacTepa |
aperayemMoro. broomker Ha  oOCIyKHBaHHE U
comepkanne  kmactepa. KampoBoe — obOecrieueHue.
bazoBass wmHOpACTpyKTypa: TIOMEIIEHUE, CHCTEMBI
OXJIaXKICHUS BO3/IyXa, oI, 0€301aCHOCTb.
[IpoexTupoBaHHE apXUTEKTYPHI: 0a30BbIe KOMIOHEHTHI
KJlacTepa, KOMIIOHOBKA KJIacTepa, BBIOOD Mpoleccopa,
OTIepaTHUBHAs MaMSTh, IUCKHU, TOJOBHON y3ell KIacTepa,
ceTeBas uHppacTpyKkTypa (KOMMYHUKaIIMOHHAS,
TpaHCIOpPTHAst, cepBUcHast). llocTaBka W MOHTax
000pyIOBaHUS. YcraHoBka u HACTpOWKa
nporpaMMHoro obecrneuenusi. Cpenacrsa pazpaboTKu U
MPUKIIQJHOE IpOoTpaMMHOe obecriedyerre. MOHUTOPUHT
knactepa. O6cnyxupanue kiacrepa. MHpopmanuonHo-
BBIYHCITUTEIBHBIN opTan Kemeposckoro
rOCyJapCTBEHHOTO YHHUBEPCUTETA.

[Tapanurmsi,

IIPOrpaMMHUPOBAHUSA

MOJEIH U

TEXHOJIOTNH napajajiCJIbHOT'O

@YHKIMOHAIBHBIN  Mapajuieau3M, Mapauieau3M 110
nanubeIM. [lapagurma master-slave. [lapagurma SPMD.
[Tapanurma xouBeiepusanuu. [lapagurma “pasznensii u
BracTByi”. CHeKyJISITUBHBIN Mapamienu3M. BaxkHocTs
BbIOOpA TEXHOJIOTMM JJIsi peaju3aluu alropuTMa.
Monens oomena cooOmmenusimu — MPI. Monens o6meit
namatu — OPENMP. Konnenuust BHUpPTyanbHOM,
paznensemoit namstu — Linda. Poccuiickue pazpabotku
— T-cucrema, cucrema DVM. IlpobGnemsr co3maHus
CpeACTBa  aBTOMAaTMYECKOTO  paclapajieuBaHus
IPOrPaAMM.

[IPOrpaMMUpPOBaHKE

[TapamtensHoE

C

WCIIOJIb30BaHUEM HWHTepderica
nepeaaun coodmenuit MPI

bubnnoreka MPI. Mogens SIMD. Wuunumanuszauus u
3apepuieHne MPI-nipuiokenus. Toueunble OOMEHBI
JaHHbIMM ~ Mexny npoueccamu  MPI-nporpaMmsr.
Pexumbr  Oydepuzauuu. Ilpobmema deadlock’os.
KomnexrtuBHble B3aumonencTBus npoueccoB B MPIL.
VYipaBneHue rpynnaMu 1 KOMMyHukaropamu B MPILL

[IPOrpaMMUpPOBaHKE

[TapamtensHoE

Ha

cucreMax ¢ OOIIEd MaMsITBHIO

Beenenue B OpenMP. CrannapTsl IporpaMMUpPOBAHUS
I cucteM cC  paszpensgeMoil namsaTero. Co3naHue
MHOT'OIIOTOYHBIX MIPUIIOKEHAMN. Hcnonws3zoBanue

(OpenMP) MHOTI'ONIOTOYHOCTH  IPU  NPOTPAMMHUPOBAHHUU  JUIS
MHOTOSIZIEpHBIX MIaTgopM. CHHXpOHHU3ALMS JaHHBIX
MEXAYy BETBAMHM B HapajuleJbHOM  MporpaMmme.
Hupextussl s3pika OpenMP.
[TapamtensHOE ['uOpunubie Moaenu nporpamMmmupoBanust SMP-cuctem.
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[IPOrpaMMUpPOBaHHE
CUCTEMAaX CMEILIaHHOTO THUIIa

Ha

Ilepenaya  maHHBIX ~ MeXAy  y3IaMM  KjacTepa
¢byukusamu MPI, 0OMeH TaHHBIMU BHYTPH Y3712 MEXKIY
sapamMu npoueccopa uepe3 notoku OpenMP. [IpaBuna
3alycKa napaielbHbIX NPUIOKEHUM, HAaUCaHHBIX C
ucnosib3oBanueM OpenMP+MPI.

Otnagka, TpaccupoBKa U
npoUIUpPOBaHNE
napajuIeNIbHBIX IPOTPaMM

Knaccudukanus omuboKk mnapamienbHbIX TPOrpaMm
(cwbHBIC, crlabbie OMUOKY ...). OCOOCHHOCTH OTIAAKH
napajuleNbHbIX npuioxkeHuil. Tpaccuposka. OtTianka ¢

MTOMOIIIBIO MOCJIeI0BATEIbHBIX OTJIATYNKOB.
[TapannenbHblit OTtnaguuk TotalView.
[Ipodunuposanne. bubmmoreka MPE. Cpenctsa MPI
TUTSt BHU3yaJIU3aIluu Tpacchl MapajuieIbHOTO

MIPUIIOKECHHUSL.
OcHoBHBIE nousATus | CTeneHp mapajjien3Ma YHCICHHOTO — aJropuTMa.
napajuieJu3Ma alrOpUuTMOB Cpennsis  cTemeHb  Mapajuieiu3Ma  YUCICHHOTO

QIropuT™Ma. 3E€pPHUCTOCTh AaJrOpUTMa. YCKOpPEHHE U
3¢ (HEKTUBHOCTD. 3akoH Ampaia. Anroputm
HCCIIEIOBAHUSI CBOMCTB NapajuIeIbHOTO aJrOPUTMA.
Omnpenenenre napajein3Ma: aHaJIu3 33aJaul C LEIbIo
BBIJICNIUTh TMOJ3aJaud, KOTOPbIE MOTYT BBIIIOJIHATHCS
OJIHOBPEMEHHO. BrIsiBiIeHNEe Napajuienu3Ma: n3MEHEeHHe
CTPYKTYpBl 3a/ladl TakuM o00pa3oM, 4YTOObI MOMKHO
Ob1710 3(PPEKTUBHO BBIMOIHATH NoA3aAaun. Jjist 3Toro
yacto TpeOyercs HAWTH  3aBUCUMOCTH  MEXAY
o/3a/layaMl ¥ OPraHu30BaTh HCXOJHBIA KOJ Tak,
9TOOBl MMU MOXHO ObUIO 3((GEKTUBHO YIPABISTh.

Beipaxenue napajuieIu3Ma: peannzanus
[apaJUIEIBHOTO  AITOPUTMA B HCXOJHOM KOZAE C
IIOMOIIBIO CHCTEMBI O0O3HAUEHUH MapajIeIbHOIO

IIPOrpaMMHUPOBAHUS.
Anroput™bel MatpuyHOM | [lapamnenbHblil anropuT™M yMHOMKEHHsS MATpULBI Ha
anredpsl u UX | BEBKTOD M €ro YCKOpEHHE 110 CpPaBHEHHMIO C
pacnapaieIMBaHue IIOCJIENOBATENBbHBIM  anropuT™MoM.  [lapamienbHbIi

QITOPUTM YMHOKEHHUS MaTpUlbl HAa MAaTpHUIly U €ro
YCKOPEHHE @10 CPAaBHEHUIO C IOCJIEI0BATEIIbHBIM
anroputMoM. [lapajuienpHBIl  aNrOPUTM  PEIICHUS
CJIAY npsmMbiM MeTonoM ["aycca u ero yckopeHue 1o
CPaBHEHHMIO C  IIOCJIEJOBATEIbHBIM  AJITOPUTMOM.
[TapamiensHbII aNrOpUTM pelIeHus CJIAY
UTepalMOHHBIMU MeToamu SkoOu, ['aycca - 3eigens
U UX YCKOPEHHE MO CPAaBHEHUIO C IOCIIEI0BATEIbHBIM
JITOPUTMOM.

Conep:xanue 1a00paTOPHBIX 3aHATHIA

HaumenoBanue paznena Coneprxanue paszzierna JUCIUTUTAHBI
JUCITUITIIMHBI

OcHOBHbBIE HaIlpaBJICHUS JlomamiHee  3ajaHue:  0030p  HallpaBJICHUMN
PasBUTUA Pa3BUTHUA BBIYUCIIUTCIBHBIX CUCTEM C HeTpaI[HHHOHHOfI
BBICOKOIIPOU3BOIUTEIBHBIX aApXUTEKTYpOHl.
KOMIIbIOTEPOB

OnnomnpornieccopHas Coneprxanue 1abopaTopHON pabOTHI:
OTITUMU3AIIHS — OpmHomporneccopHas OTITUMU3AITHS




MPEJI0KEHHBIX AJITOPUTMOB.
JloMamHee 3amaHue: ONTUMHU3ALUS MPEIIOKEHHBIX

AITOPUTMOB, OnpeIeIeHUe 3¢ deKkTuBHOCTU
OTITUMU3AITHH.

OneHkn Coneprxanue 1a00paTopHON pabOTHI:
IIPOU3BOAUTEIIBHOCTH — Onpenenenne IIPOU3BOAUTEIBHOCTH
BBIYHCIIUTCIBHBIX CUCTEM KJ‘[aCTepHoﬁ CUCTEMEI.

JomaiHee 3aJlaHue: onpeaeneHue

MMPOU3BOJUTCIIBHOCTH JOMAIIHETO0 KOMIIBIOTEPA.

[Tpo6membr co3nanus | Conmeprkanue 1ab0paTopHON padOTHI:

KJIACTEPHBIX CUCTEM — H3yueHue HaCTPOMKHU KIIACTEPHON CUCTEMBI.
Jomarinee 3aJjaHue: HACTpOMKa JIOMAILHETO
KOMIIbIOTE€pA U1 BBINOJHEHHS  HOCIEAYIOUIUX
JNIOMAaIIHUX 3aJIaHUil.

[TapannensHoe Coneprxanue J1abopaTopHBIX PabOT:
[IPOrpaMMUpPOBaHKE c — OsHakoMjieHME C @paBwiIaMd pabOTHl Ha
WCIIOJIb30BaHUEM HWHTepderica kimacrepe. MPI:  IlepBas  mapaiuienbHas
nepenaun coodmenuii MPI nporpamMma. KOMIUIALUS ¥ 3aIyCK IIPOrpaMM.

TectupoBaHne KOMMYHUKAIMOHHOW  Cpeabl
kjactepa. TectupoBaHue MPOU3BOIAUTEIHLHOCTU
KJIacrepa.

— MPI:  Ilepemaua  fmaHHBIX C  IOMOIIBIO

OJIOKMPYIOUIUX KOMMYHUKALMOHHBIX (PYHKIIMMA
tuna “Touka-Touka”.

— MPI: Jlpyrue Buzapl Iepegadu JaHHBIX C
MOMOIIBI0 KOMMYHHUKAIIMOHHBIX (DYHKUUN TUIA
“Touka-Touka”.

— MPI: OnHoBpemeHHas nepeiadya JaHHBIX.

— MPI: KosuiekTUBHBIE ONIEpaLINK.

— MPI: I'noGanbHBIC BRIYNCIUTEIBHBIC OTICPALTHH.

— MPI: Co3ganue npou3BOHBIX THIIOB JIaHHBIX.

— MPI: Ilepenava ynakoBaHHBIX JaHHBIX.

— MPI: Pabora ¢ rpynnamMu 1 KOMMyHUKaToOpamH,
CO3[IaHNE BUPTYAJIbHBIX TOIIOJIOTHH.

JlomamiHue 3agaHus: co3laHue mapauienbHelx MPI-
IIPOrpaMM.

[TapannensHOE
MIPOTPaMMUPOBAHUE Ha
CHUCTEMax ¢ OOIel MaMsIThIO
(OpenMP)

Coneprxanue J1abopaTopHBIX PadOT:
— OpenMP: Ilepas mnapainenbHas Hporpamma.
KoMnumsius u 3amyck nmporpamm.
— OpenMP: upextussl OpenMP, IlepemenHsbie
OKPY>KEHHSI.
— OpenMP: bubnuoreunbie GyHKINU.
— OpenMP: CpencrtBa CHHXpOHH3AIIUH.
— OpenMP: PacmmpeHHbie BO3MOXKHOCTH.
JlomamiHue — 3aJaHusA:  CO3JaHHe  IMapaljIesIbHbIX
OpenMP-nporpamm.

Otnagka, TpaccupoBKa U
poQuIMpoBaHue
napajuIeNIbHBIX MPOTPaMM

Coneprxanue J1abopaToOpHBIX padOT:
— MPI: Otnanka, TpaccupoBka, mpodrimpoBaHue
napaJlyICJIbHBIX ITPOrpaMm, OIITUMHU3ALIUA.
— OpenMP: Otnajnka, TpacCcHUpOBKa,
npoWIMpOBaHNE TApPAIICTBHBIX IPOTPAMM,
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OIITUMMU3ALINA.
Jomamamne 3anmanus: ycranoBka [10 Ha momarrHem

KOMIIBIOTEPE JJIA OTJIadKH, TPacCCUPOBKH,
poQUINPOBaHUS APAJUIEIBbHBIX TPOTPaAMM.
OcHoBHBIE nousitus | Coaeprxanue 1a00paTOPHBIX padoT:
1 napajuiesiu3Ma ajJropuTMoB — CpaBHeHue TEOPETUYCCKUX OIICHOK
s dexTuBHOCTH pacnapajiyieIuBaHus c

IMOJIYYCHHBIMU YU CJICHHBIMU OLICHKAMMU.
JlomaniHue 3aaHusl: MPOBECTH TEOPETUUECKYIO OLIEHKY
3¢ (EeKTUBHOCTH pacmapauieiuBaHusl MapaiyIebHON
IIPOrpaMMBbl U CPAaBHUTH C YHCIEHHOMN OLIEHKOM.

Anroputmbel  MaTpuuHoi | CojnepkaHue 1a00opaTOPHBIX U IOMAIIHUX padoT:

2 anreopsl 51 ux — Peammsamus  nmpocreMmmMx — mapajieNbHBIX
pacnapaienuBaHue QIrOpPUTMOB ~ MaTpuuHoM  anreOpol.  MPI,
OpenMP, MPI+OpenMP.

5. IlepeyeHb yueOHO-MeTOANYECKOT0 O00eciedeHHs ISl CAMOCTOSATEIbHOI padoThI
00y4aromuXxcs Mo JUCUMIIIMHE (MOIYJII0)

1. AdanacreB K.E. OcHoBbl BbicOKONpou3BoauTenbHbIX BbluucieHud. Tom II. Texnonorum
napajuieIbHOTO TporpammupoBanus: yaueonoe nocoodue / K. E. Adanacee, C. B. Ctykoiios,
B.B. Mansimenko, C. H. Kapabues, H. E. AnapeeB; KemepoBckuii rocyaapcTBEHHBIH
YHUBEPCUTET. - Kemeposo, 2012. - 416 C.
(http://e.lanbook.com/books/element.php?pll 1d=44309&p f 1 78=1

2. AdanackeB K.E.  OcHOBbl  BBICOKONPOM3BOJAWUTEIbHBIX  BbhlUuMCIeHHH. Tom L
Bricokonpoun3BoAuTENbHBIE BBIYMCIHUTENbHBIE cHUCTeMBl: ydyebHoe mnocobue / K. E.
AdanacreB, C. 0. 3aBo3kun, C. H. Tpodumon, A. HO. Bmacenko; Kemepockuii
roCyJapCTBEHHBIN YHUBEPCUTET. — Kemeposo, 2011. — 228 C.
(http://e.lanbook.com/books/element.php?pll 1d=30123&p f 1 78=1)

3. Toxbenwsckuit B.B., ®omun C.C. Kypc nmporpammupoBanus Ha s3bike Cu, M3maTenscTBo:
"IMK [Ipecc", 2012 r, 384 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=4148

6. DoHJ OLIEHOUYHBIX CPEACTB ISl POBEIEHUsI MPOMEKYTOUYHON aTTecTAlMU
00y4arouXxcs Mo JUCUMIIIMHE (MOIYJII0)

6.1. Ilacnopm ¢ponoa ouenounvix cpedcme no oucyunaune (Mooynio)

No | KonTtponupyembie pazaensl (temsl) | Kon KOHTPOJIMPYEMOHN | HAUMEHOBAaHHE

/1 | DACIUIUIAHEL KOMIETEHIIMU (WK €€ 4acTh) / U | OLIEHOYHOTO
(pe3ynbTathl IO pazjenam) ee  QopMmynmupoBKa — 10 | CPEACTBa

IHCENAHUIO

1. OcHoBHBIE HAIPaBJIECHUS Tect
pa3BUTHUA OITK-3
BBICOKOITPOHM3BOIUTETHHBIX
KOMIIBIOTEPOB

2. OnHomnporieccopHast Tecr,
ONTHUMU3 AL I1K-7 JIOMaIITHEE

3aaHue

3. OrneHKH OIIK-3 Tecr,

MIPOU3BOIUTEITHHOCTH JIOMAITHEee
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No | KonTtponupyembie pazaensl (Temsl) | Kon KOHTPOJIMPYEMOH | HAUMEHOBaHHE
/1 | DACIUIUIAHEL KOMIETEHIIMU (WK €€ 4acTh) / U | OLIEHOYHOTO
(pe3ynbpTathl IO pazjenam) ee  QopMmynmupoBKa — 10 | CPEACTBA
JHCENAHUIO
BBIYHCIIUTENbHBIX CUCTEM 3aJlaHue
4. Knaccuduxanus Tect
MHOTOIIPOLIECCOPHBIX [IK-7
BBIYHCIIUTENIbHBIX CUCTEM
5. [Tpo6membr CO3MAHUA | yre o Tect, pomarmiHee
KJIACTEPHBIX CUCTEM 3aJlaHue
6. [Tapagurmel,  moaenun W Tect
TEXHOJIOTUU napaensHoro | [1K-7
IPOrpaMMUPOBAHUS
7. [TapannensHOE Tect, pomamHee
[IPOrpaMMUpPOBaHHE o c OITK-3, [TK-7 3aJlaHue,
HCI0JIb30BAHUEM uHTepdeiica KOHTpPOJIbHAs
nepenaun cooduiennit MPI pabora
8. [TapannensHOE Tecr,
MIpOrpaMMHUpOBaHUE Ha CUCTEMAX C JIOMallHee
obmeit mamsteio (OpenMP) OIIK-3, IIK-7 3a/1aHue,
KOHTpPOJIbHAs
paborta
0. [TapannensHOE Tecr,
[IPOrpaMMUPOBAHUE Ha CHUCTEMax JIOMallHee
CMEIIaHHOTO THITIA OIIK-3, IIK-7 3aJlaHue,
KOHTpPOJIbHAs
paborta
10. Otnagka, TpaccUpOBKa H Tecr,
npoduinupoBanue mnapamienbHbix | [1K-7 JIOMallHee
IPOrpaMm 3aJlaHue
11. OcHOBHBIE MOHSTHSI Tecr,
napajuieJu3Ma airOpUuTMOB OIIK-3 JOMaIrHee
3aJlaHue
12. ANropuTMBI MaTpUYHOU Tecr,
anreOpsl U ux pacnapamienuBanue | OIIK-3 CEMECTPOBOE
3aJlaHue
6.2. Tunogvie KOHmpobHBIE 3A0AHUA UIU UHBLE MAMEPUAITB
6.2.1. Dx3amen
Bomnpocsl k 3k3amMeHy:

1. OcHOBHbIE HampaBJIEHUS Pa3BUTUS BBICOKOIPOU3BOIUTENBHBIX KOMIIbIOTEpOB. [lyrn
NOCTHKEHHUS]  Napajulefiu3Ma:  HE3aBUCUMOCTh  (YHKIUOHHPOBAHUS  OTIEIbHBIX
(YHKIIMOHATBHBIX YCTPOWUCTB, HU30BITOYHOCTH IEMEHTOB BBIYUCIUTENIBHON CHCTEMBI,
nyOIMpoBaHUE YCTPOMCTB.

2. BektopHas u koHBeiepHas 00pabOTKa JaHHBIX.

3. MHoromnpoueccopHasi U MHOTOMAaILIMHHAS, TapajliesibHas 00paboTKa JaHHbIX.

4. 3axon Mypa, ciaepxuBaroiue (akTopbl HapalMBaHUS KOJMYECTBA TPAH3HCTOPOB Ha

KpUCTaIUIe M 4YacTOTHl mporeccopoB. CraepxuBaromye (GakTopsl MOBCEMECTHOTO
BHCAPCHUA MTapaJlJICIIbHBIX BBEIYHCIICHUH.
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5. TlepeueHb KPUTHUECKUX 3a/1a4, PEHICHHE KOTOPBIX 03 HMCITOJIb30BAaHUS IMapauIeIbHBIX

BBIUMCIICHUH 3aTPYAHEHO MJIM BOBCE HEBO3MOIKHO.

CrangapTHble METOAUKH U3MepeHus npoussoautensuoctd MIPS, MFLOPS u t1.1.

Knaccugukaruss MHOrOIpoIieCCOPHBIX BEIYUCITUTEIBHBIX CHCTEM.

[TapagurMel, MOJENTH ¥ TEXHOJIOTHH MAPAJUIEITBHOTO MPOTPaMMHUPOBAHUS.

[lapamiensHoe mHporpaMMUpOBAHHME C  MCIOJb30BaHHEM HHTepdeiica mnepenadu

coobmenuit MPI.

10. ITapamiensHOE TpOrpaMMUPOBAHUE HA cCUCTEMax ¢ 00mier namsateio (OpenMP).

11. ITapamienpHOE IPOrpaMMUPOBAHUE HA CUCTEMAX CMEIIAHHOTO THIIA.

12. ITapamiensHO€ TpOrpaMMUpPOBaHUE Ha TpadUUeCKuX MPOoIeCcCopax.

13. Kimaccudukanms ommOoK napauieIbHbIX POoTrpaMM (CUIIbHBIC, CT1a0ble OIIHOKH ... ).

14. OcobeHHoCTH OTJIAJKU NapauIeIbHbIX NPUIOKEHUH. TpaccupoBKa.

15. Onpenenenue mapamienusMa: aHalu3 3aJlaud ¢ LEIb0 BBIACIUTH M0/3a7aul, KOTOpPbIE
MOTYT BBITIOJHSTHCS. OJTHOBPEMEHHO. BBIsBIICHHE apaien3Ma: H3MEHEHHE CTPYKTYPHI
3a/layd TakuM o00pa3oM, 4TOOBl MOXXHO ObUIO A((PEKTUBHO BBITIOJHATH IOJ33/1a4H.
Bripaxkenue napajuienusma: peain3anus napauieIbHOTO alropuT™Ma B HCXOIHOM KOJE C
MTOMOIIIBIO CUCTEMBI 0003HAUYEHUH MapauIeIbHOTO MTPOrPAMMHUPOBAHUSI.

Al e

TecTbl MO Kypcy

[IpoBepka 3HaHUI OCHOBaHA HA TecTUpymoIei nporpamme (http://tests.kemsu.ru).

JlanHasi mporpaMMa Io3BOJISIET pa30UTh 00IIee KOJIMYECTBO BOIPOCOB HA MOATPYIIIBI MO
TE€MaM, a 3aTeM, B MPOIIECCE TECTUPOBAHUSA CIydailHBIM 00pa3oM BBHIOMpAET BONPOCHI U3 KaX 10
TEMbI, MPONMOPIMOHAIBLHO MOATOTOBIEHHBIM BOINpocaM IO 3To Teme. Kaxaplii Tect
npencranied 20 Bonpocamu. Ilocne npoxoxaeHus TeCTUPOBaHUs MPOBOAUTCS coOeceoBaHuE C
KaXbIM CTYAEHTOM C pa300poM pe3ylbTaToB TeCTUpOBaHUs. MITOroBasi oneHKa BbICTABIISETCS
UCXOJsl U3: Pe3yIbTaTOB Oecesbl CO CTYJAEHTOM, PEKOMEHIAINK MPEenoaBaTes 1adopaTopHbIX
3aHSTHUH, OLIEHKH BBIIOJIHEHUSI CEMECTPOBOM paboThl, KauecTBa U 0OOCHOBAHHOCTH OTBETOB Ha
JIOTIOTHUTEIbHBIE BOIIPOCHI.

EcTh 1Be BO3MOXHOCTH NMPOXOXKJIEHUS TECTUPOBAHUSA: B PEKHME HK3aMEHA U B PEXKUME
POOHOTO TECTUPOBAHUS.

[IpoxokJeHre TECTUPOBAHUS B PEKUME IK3aMEHA IMPOXOJUT IMPHU HEMOCPEICTBEHHOM
ydacTuu IpenojaBatens (mpu nomoinu crenuanbHoro 10 HazHayaroTCsl CTyA€HTaM JIOTHUHBI U
MapoJIn).

[IpoxoxkaeHue npoOHOTO TECTUPOBAHUS BOZMOXKHO 0€3 y4acTus MPernoiaBaTesl.

N3 Bcero 6anka BOMpOCOB AJIsi MPOOHOTO TECTUPOBAHUSA TOCTYITHO 0K0JI0 20% BOTIPOCOB.

PekomenayeTcst npoiitu npoOHOE TeCTUPOBAHME, I MPOXOXKJIEHUSI KOTOPOTO TpedyeTcs
yKa3aHHe TOJIbKO JoruHa. JIoruH aas npobHoro TecTupoBanus - examl.

J11st 5TOr0 HEOOXO0IUMO:

1) B Opay3epe HabpaTh agpec pa3MenIeHus Tecta B ceTu uTepHeT

http://tests.kemsu.ru/

2) Bb1OpaTh nyHKT "I[IpobHOE TecTupoBanue”

3) B MOSIBUBIIIEMCSI OKHE BBECTH JIOTHH - "exam1"

4) nmanee BBIOpaTh Kypc M yKa3aTh oAHO W3 AByX: "TecTupoBaHue 1Mo BceM TeMaM' HIIH
"Bb160p TEMBI AJIs1 TECTUPOBAHUS"

bonee noapobHas cnipaBouHas MH(OpMalLMs JTOCTYIIHA HAa CaMOM CaiiTe TeCTUPOBAaHUS B
nyHkte "Ilomoms".

[Ipoiitu npobHoe TecTupoBanue ceiyac - http://tests.kemsu.ru/

bank TectoB HacuuThiBaeT 0koi0 300 BONpPOCOB, OJHAKO B IIPOLIECCE BEICHUSA
JUCLMIUIMHBI OH TOCTOSIHHO TMONOJHsAeTcs. Tak Kak AMCHMIUIMHA BEAETCS CPAaBHUTEIBHO
HEJaBHO, TO BO3MOKHO JOIOJIHEHHE €ro HEKOTOPbIMU TEMaMU U paccMaTpUBAaeMbIMH B HHUX
BOIIPOCAMHU, YTO MPUBEIET K JIOTIOJHEHHUIO TECTa HOBBIMU 33/IJaHUSIMU.

IIpumepbl TecTOBBIX 3a/1aHMI:
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1) Vkaxure XapakTepUCTHKU KJacTepa, OKa3blBAIOIIME HauOOJIbIIee BIHUSHUE HA €ro
BBIYHMCIUTENIbHYIO IPOU3BOJUTEIBLHOCTD
1. KoIMYeCcTBO y3J10B KlacTepa +
2. IpOMyCKHAasi CIIOCOOHOCTh KOMMYHUKAITUN +
3. 00beM OrnepaTUBHOMN MaMSITH
4. 06beM JUCKOBOIO NMPOCTPAHCTBA
5. BBIYMCIIUTENIbHAS IPOU3BOIUTENILHOCTh OTACTIBHBIX Y3JI0B Klacrepa +
2) dns wero npumensiercs tect LINPACK?
1.Jl1s1 TecTupoBaHus POU3BOIUTEIILHOCTH OJJHOTO BBIYUCIUTENBHOTO Y371a +
2.1 TecTHpOBaHUs IPOU3BOAUTEIIBHOCTH KiIacTepa
3.[nst TecTupoBaHus IPOU3BOUTENBHOCTH IIPOITYCKHOM CIIOCOOHOCTH CETH
4.]11s1 TeCTUPOBAHUS JJATEHTHOCTH CETH
3) Hns wero mpumensiercst tect SCALAPACK?
1.Jlns1 TecTupoBaHus IPOU3BOIUTENILHOCTH OJHOIO BEIYUCIUTEIBHOTO Y3i1a
2. ]l TecTHpOBaHUs IPOU3BOAUTENIBHOCTH KilacTepa +
3.[nst TecTupoBaHus IPOU3BOJUTENBHOCTH MIPOITYCKHOM CIIOCOOHOCTHU CETH
4.]1ns1 TeCTUPOBAHUS JTATEHTHOCTH CETU
4) Kakas apxuTeKkTypa cXeMaTH4HO M300pakeHa Ha pUCYHKe?
1 .BEKTOpHO-KOHBEEPHAs
2.MacCCUBHO-NIapaJlIEIbHAsA
3.c o0mIeit mamsThIO +
4.xnacrepHas

L 1} ceuy CPu
Cache || Cache || Cache

bits or switch

I

shared
Memony

5) K xakoil kareropuu, coriacHo kiaccupukanuu @DIMHHA, OTHOCUTCS apXHUTEKTypa,
n300pakeHHasi Ha PUCYHKE?
1.SISD
2.SIMD +
3.MISD
4 MIMD

¥y

F s
L X}

rne na

r 3
L 2

IIpumep 3K3aMeHALMOHHOTO OMjIeTa
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1. Tecr (tests.kemsu.ru, rpynmnoBoe TectupoBanue, login — examl, passwd — 1234567, tect —
napaieIbHOe TPOTPaMMHPOBAHUE).

2. Hcnonp3ys Ginokupyrolmue KOMMYyHUKallMOHHbIE QyHKIMU Tuna “Touka-Touka”, co3paiite
CIICAYIONIYIO TapauieIbHyI0 Tporpammy: Ha 0-M Tpollecce CYMTHIBACTCS 3HAYCHHE
MepEeMEHHOH N, KOTOPOE MEPEAAETCS BCEM OCTAJIBHBIM IPOIIECCAM.

3. Hcnonw3ys KOJUIEKTUBHBIE KOMMYHUKAITMOHHBIC HJIM BBIYMCIUTEIBHBIE OTIEPAIINH, CO3/IAiTe
CIICAYIONIYIO TTApaJUICIEHYIO TIPOTPaMMY: Ha BCEX MPOIIECCcax 3a4aeTcsl OTHOMEPHBII MacCuB
(ai=rank, i=0...10), koTopsIii nepeaaercs Ha 0-i mpouecc, 0-if mporecc NPUHUMAET NOCBUIKY
Y HAKaIUTUBAET CyMMY B BEKTOD S.

4. Hcrnonb3ysi KOHCTPYKTOPBHI KapT pa3MEIleHHs JaHHBIX B OINEPATHBHON NaMsTH, CO3/aiTe
CIICAYIONIYIO TapaJIeNIbHYI0 MPOrpaMMy TepeAadd JaHHBIX: Ha (-M mporiecce 3amaeTcs
oaHoMepHbI MaccuB (ai=1, 1=0...20), ¢ 0-ro Ha 1-i mpouecc TpedyeTcs mepeaarb OIHON
noceuikoi 0, 2, 3, 6, 7, 8, 12, 13, 14, 15 sj1eMeHTHI MaccHBa.

5. Ilpenmonoum, dYTO MHOTONPOIIECCOPHAs BBIYMCIUTENIbHAS CHCTEMa COCTOHUT U3
OJTHOPOJTHBIX Y3JIOB ¥ JUTSI BBITIOJTHEHUS OJJHON apuPMETHIECKON Oonepanuu Tpedyercs: BpeMs
[, s pacChUIKM MAIIMHHOTO CJIOBa OT OJHOIO Yy3Jia MPOW3BOJBHOMY YHCIY JPYrHX
Tpebyercs Bpemst Of . Ilpeamnosioxkum, 4YTO MOCIEAOBATEIbHBIA aIrOpUTM 00J1a1aeT
MAKCHMATbHOH CTENEHBIO MapaieNn3Ma i cocTouT U3 N’ apudMeTHuecKux onepammi, a
JUIs cGOPKH pe3yibrata TpeGyercst N mepechUIOK JaHHbIX.

5.1. Ilopcuuraiite Bpems Tl(l’l) Ha pealn3alyi0 alropurMa Ha OJHOIPOLIECCOPHOMN
MalllnHE.

5.2. OmpenenuTe BpeMs, 3aTpadeHHOE HA PEANM3AHUIO TAPAIETLHOTO aIropuT™a 1 p (n),

€CJTH YHCIIO TIPOLIECCOPOB P PaBHO 2.

5.3. Beluncnure ~ yCKOpEHHME  MapajUIelIbHOIO  aliropuTMa [0  CPaBHEHHIO  C
MIOCJIEIOBATEIbHBIM.

IIkana oueHMBAHUA:

DK3aMeH COCTOUT U3 ABYX dacTel: TecT u3 20-u BompocoB U 4-X 3agaHuil (3 — mpoBepka
MPUOOPETEHHBIX HABBIKOB MapajlieIbHOTO MpOrpaMMHUpPOBaHMA, | — TeopeThyeckas OLEHKa
3¢ dEeKTUBHOCTHU paclapaiiieIMBaHUs aIrOPUTMA).

Bpewms npoxoxaenus tecta — 30 MUH.

Bpewms a1 noarotoBku pemienuit no 4-m 3aganusm — 30 MuH.

Pabora ouennsaercs no 100-6amisHo¥ cucreme: 20% - tect, 80% - 3amanus.

No HanmenoBanue KommuaectBo
3aJJaHMs 0aoB

1 Tect 20

2-4 Hcmonp3oBanue 60
byHKIMI nepeaadu

JAHHBIX IIpU HAUCaHUU
IapaJuICIbHBIX TPOrpaMM

5 Teopetnueckas 20
OlleHKa 3(PPEKTUBHOCTH
pacnapauieIMBaHus
aJIropuT™Ma

Hroro 100

6.2.2. KourpoJsbHas padora
IIpuMep KOHTPOJILHOH PadOTHI:
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1. Ucnonw3ys dynkuun Send-Recv, ocymecTBute nepenady 3HaueHUs nepeMeHHou ¢ 0-ro
nporiecca Ha 1-ii m oOparHo. OmpenenuTe UMEHa Y3JIOB, 3aJCHCTBOBAHHBIX B Ieperave
JTAHHBIX.

2. Hcnonb3ys Onokupyromue KOMMYHUKAaMOHHble @yHkuuu THna “Touka-Touka”,
CO3/aiTe CIeNyIOIIYIO apajlilesbHYI0 IporpaMMy: Ha 0-M Impolecce CUNTHIBACTCS 3HAUEHHE
MepEeMEHHOH N, KOTOPOE MEPEAACTCS BCEM OCTAIBHBIM ITPOIECCAM.

3. Hcnonp3ys KOJJICKTHBHBIE KOMMYHUKAIIMOHHBIC WJIM BBIYHCIUTEIBHBIC OIIEPAIINY,
CO3/aiiTe CIENyIIlYyI0 NapajuleJbHYI0 MporpaMMy: Ha BCeX Ipolleccax 3aJaercs
oaHOMEpHBIN MaccuB (a;=rank, i=0...10), koTopsIii nepenaercs Ha 0-it mpouecc, 0-i mporecc
MIPUHUMAET MOCBUIKY U HAKaIIMBAET CYMMY B BEKTOD S.

4. Hcnonb3yst KOHCTPYKTOPHI KapT pa3MEIIeHUs TAaHHBIX B ONEPAaTUBHON MaMSTH, CO3IalTe
CIIEIYIOIYI0 NapajuleJIbHYI0 IpOorpaMMy Mepedadd JaHHbIX: Ha 0-M mpouecce 3aaaercs
oaHoMepHbI MaccuB (a;=1, 1=0...20), ¢ 0-ro Ha 1-i mpouecc TpedyeTcs mepeaarh OIHON
noceuikoi 0, 1, 2, 6, 7, 8, 12, 13, 14 sneMeHTE MaccuBa.

IIIkaja oneHUBaHNA:
Kaxxnoe 3amanne onenuBaercst 5 oaiamu, MakcuMaibHo — 20 0ajuios.

6.2.3. Jlomamnss padora

JI71s1 BBITIOJTHEHUSI ¥ TIPOBEPKH IOMAITHUX Pa0d0T UCIOJB3yeTcss HHDOpPMalMOHHAs CUCTEMa
«MHDopMaroHHOE 0OecTieueHre y9eOHOTO TIPOIIeccay, PacIoIoKEHHAs TI0 aIpecy:

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

dopma jocTyna IS CTYIACHTa — 10 CeTH VIHTepHET ¢ aBTOpU3AIHMEH 110 JIOTHHY/TIapOJIIO.

I/IHTCpaKTI/IBHOCTB 066CH€‘II/IBa€TC$[ HpeI[OCTaBHHCMBIM q)YHKHI/IOHaJ'IOM CUCTEMBI — €CTb
BO3MOXHOCTH 3a1aTh BOHpOC nu HOJ'Iy‘II/ITI) oT npenonaBaTeJm OTBCT.

Ponp mpenonmaBatensi mojpasymMeBaeT pa3MeIlleHHE YYeOHBIX MaTepHalioB, pa3MEIICHUE
0oOBsBIECHUI, pa3MelleHHe 3aJaHUl, MPOBEPKY PpELICHUM, MNpeACTaBIEHHBIX KaXIbIM U3
CTYJCHTOB.

IIpumepsl 1OMALIHUX 3aJaHUT

Jomammusisi padora Nel. Beenenne B MPI

Tekcr 3ananus Komnuec
TBO OaJIJIOB
YcTaHoBUTh KOMIUIATOP, ckadaTh U Hactpoutb MPICH. B @aiine ¢ 3

OTIMCAHUEM BBITIOJTHCHHS 3aJIaHUs MPUBECTH CKPUHBI, JEMOHCTPUPYIOIIHE
mard TMOJKIIOYCHHST OMOIMOTEKH, KOMIUJISIIMN U 3amycka TectoBoi MPI-
MIPOrpaMMbl. YKaKUTE XapaKTepUCTUKU KoMmIbiorepa, OC, HCIoJIb3yeMoro
I10.

Jlatb omnucaHue W TPOJAEMOHCTPUPOBATH BBINOJHEHUE (DYHKIUU 1
MPI Wtick().
Hatrs onucanue ¢yukuun MPI Get processor name u mnpuBecTH 1

IIpUMEp €€ UCIOIb30BaHUSI.

Jomamnss padora Ne2. biokupyronye KOMMYHUKAIUY TUIIA TOYKA-TOYKa

TexcT 3amanusa Komunuec
TBO 0aJUIOB
Hammcarp mporpammy, ucnosb3yst OJIOKHUPYIONIHE KOMMYHUKAIIMOHHBIC 3

¢yukun (MPI_Send, MPI Recv), peanusyrouryio ajiroput™m Iepenadyu
JAHHBIX MO KOJbIy. B MOMEHT 3amycka IapauIeIbHOIO IPHIIOKEHUS
co0OepuTe Tpaccy BHIIOJHEHUS! TPOrPaMMbl U IPUBEAUTE PUCYHOK TPACCHI B
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OTYCTCE.

Hanucats nporpamMmy, UCHOJIB3Ys OIOKUPYIOIIKE KOMMYHUKALMOHHbBIE 2
¢yakuun (MPI_Send, MPI Recv), peanusyromnyto cleayrOnfil alropuTM:
Ha 0-m mpouecce cuuThiBaercs (scanf) 3HaueHHE MEPEeMEHHON n, KOTOPoe
nepefaeTcsi Ha Jpyrue MpoIecchl, Bce, kpome 0-ro, MpUHUMAIOT N U
pacrcyaTrbiBarOT CBOM HOMCD U IPUHATOC 3HAYCHHC. B moment 3aIryCKa
MapajuieIbHOTO MPWIOKEHUS COOCPUTE TPACCy BBITIOTHEHUSI IPOTPAMMBI U
MIPUBEJINTE PUCYHOK TPACCHI B OTUETE.

Jomamnsas padora Ne3. Ouenka npousoutensHoctu MBC

TexcT 3amanusa Komunuec
TBO OaJUIOB

[IpoBectn 00630p u ananu3 pedtunroB TOIIS00, TOIIS0, nats 3
ONHCaHHWe U aHaiuu3 HepBbiX 10 cUCTEM W3 ATHUX PEUTUHIOB C YKa3aHHEM
cucreM, Boueammx B TOIIS00. YkaxuTte KpuTepuu aHaanu3a U MOJBEIUTE
WUTOTH TPOBENEHHOTO aHanm3a. (O0s3aTeNbHbIe KPUTEPUU aHAIM3a:
apXUTEKTypa BBIYMCIUTEIBHOTO KOMILIEKCa, TUI ceTu (OpeHn), Tul
mporieccopa, ecTh Jin rpadudecKkue yCKOpuTenn uin compoueccopsl, OC,
MHCTPYMEHTBl MapajieIbHOIO MPOTPaMMUPOBAHUS (KOMMYHHKAI[MOHHbBIE
OMOIMOTEKH, KOMIIMJISATOPBI, MAKeThl MPUKIAJAHBIX Iporpamm), o0JIacTb
UCIOJIb30BAHUS BBIYMCIIUTEIBHOTO KOMILIEKCA, CTpaHa pa3MeUleHus u
cdepa nesTeNbHOCTH BJIaJIeIIblIA.

Ckauats Tect JIMHITAK, mnpoBecTn TecTupoBaHHE JIOMAILHETO 3
KOMIIBIOTEpA, YKa3aThb XapaKTEPUCTUKH JOMAIIHErO KOMIIBIOTEpA, YKa3aTh
OTKyJa CKauyaH TECT W Kakue napameTrpsl ero 3amycka. [IpoBemure
TECTHUPOBAHUE C IIOMOIIBIO IPOrPAMMBbI CYMMHMPOBAHMS PSAA MaJbIX YUCEIL,
MOATOTOBJICHHOW Ha 3aHATHUU. OOBACHUTE MPUYMUHBI PACXOXKICHUS
ITOJTY4EHHBIX PE3YJIBTATOB TECTUPOBAHMUS.

Jomammusis padora Ned4., Pacnpenenenme u cOOpka JaHHBIX, BU3yalu3alHsi Tpacc
BBINIOJIHCHHSA MApaJIJICJIbHOT'O ITPUJIOKCHUA

TexcT 3amanusa Komunuec
TBO 0aJUIOB
Hammcarp mporpammy, ucnonb3yst OJIOKUPYIONINE KOMMYHUKAIIMOHHBIC 2

¢yukuun  (MPI_Send, MPI Recv), peanusyromyio  HOCTPOUYHOE
pacrpesielleHue JABYMEPHOTO MAacCHBa, PAcCIOJIOKEHHOro B mamatd 0-ro
nporeccopa. Bce ocTampHbIE INpoLECCHl BBIBOAAT HOMEpP IIpolecca U
HOJIy4eHHYIO CTPOKY OT 0-ro mpouecca. B MOMeHT 3amycka napauiesibHOTO
MPWIOKEHUSI cOOepuTe TpacCy BBIMOJHEHUS HPOrpaMMbl U IPUBEIUTE
PUCYHOK TPACChl B OTYETE.

Hanucats nporpamMmy, UCHOJIB3Ysl OIOKHPYIOIIKE KOMMYHUKALOHHBIE 2
¢yakuun (MPI_Send, MPI Recv), peanusyromiyio HOCTpOUYHYIO COOPKY
JBYMEPHOTO MACCHBA: HAa KaXXIOM IIpoLecCe 3aJaeTcsi OJHOMEPHBIN
MaccuB, KOTOpbId mnepenaerca Ha 0-i, 0- DpuUHUMAET OJHOMEPHBIN
MacCHB, Cpa3y COXpaHsisi B COOTBETCTBYIOIIYK) CTPOKY JIBYMEpPHOIO
MaccuBa. B MomeHT 3amycka napajiienbHOIro IpUiIoKeHUs: co0epuTe Tpaccy
BBITIOJTHEHUS] TPOI'PAMMBI U IPUBEIUTE PUCYHOK TPACChI B OTYETE.

IxkaJjia oueHuBaHNA:
MaxkcuMainsHo — 65 0ayUIoB.

6.2.4. CemecTpoBas padorta
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IIpumep BapuaHTOB ceMeCTPOBBIX 3aJaHUI:

Bapuant Nel. 3agaua o Bocbmu (ep3six

3anporpaMMupyiTe MapauieIbHYI0 TPOTrpaMMy, PEaTU3YIONTYIO 3a/1a4y ‘0 BOCbMH (ep3sax’.
HyxHo paccraBuTh Ha m1axMaTHOM J0Cke BOoceMb (hep3eil Tak, YTOObl OHM HE aTaKoBAJIU JPYT
npyra. paspaboTaiiTe mporpammy, KOTopas CTpOWT Bce 92 pemenus 3ton 3amaud. s
pealin3aluy UCHoJIb3yiTe MOJENb “‘ynpaBisiomuii-padoune”. IlycTs ynpapisomuil npoieccop
pacnpezenser no APyruM Iporeccopam BapuaHThl BOCBbMH HauyaJbHBIX MO3ULMN (ep3ei, kakue
T€ JOJDKHBI poBepUTh. OOHAPYKUB YaCTUYHOE pelIeHUE, pabouMil MpoLecc JT0KEH NepeaaThb
ero ympasistomeMmy. llporpaMma no/mkHa HaWTH BCe pELIEHUS U 3aBEPIIUTh paloTy.
VYipaBsitomuii MpoIiecc A0HKEH BCE PEIICHUs 3arucaTh B (pailsl pe3ysibTaToB.

Bapuant Ne2. 3agaua o nsaru gep3six

3anporpaMMupyiTe napaiesibHy0 IpOrpaMMy, peali3youlyio 3a1a4y O pacCTaHOBKE ISTH
dep3eil Ha MmaxXMaTHOM JOCKE, MPU KOTOPOW KaXI0€ Mojie OyAeT HaXOAUTHCS MO yIapoM
0JIHOTO M3 HUX. [[71s1 peanuzanuu UCoIb3yHTE MOAEIH “yIpaBIsitoNIui-padoune”.

Bapuant Ne3. 3agaua 0 koMMuBoOsIKepe

3anporpaMMupyiTe — MapajuIeIbHYI0  MPOTpaMMy,  pEAIM3yIONIyl0  3amady o
KOMMHUBOsDKEpe”. DTa KilacCHUecKas 3ajjaua UMeeT MPaKTUYEeCKOe MPUMEHEHHUe, HalpuMep, Ipu
IUTAHUPOBAHUM OOCITYKUBaHUSl HACEJIECHUS! TOPOJCKMM OOILIECTBEHHBIM TpaHcHopToM. JlaHo n
ropojioB U cumMmerpuyHas Marpuua A(N x N). 3HaueHueMm osnemeHta A(i, j) sABisercs

paccrosiHue MexAay ropogamu i u j. KoMMuBoskep HauMHAeT MyTh B ropoje 1 U JoJKeH

MIOCETUTh 110 OJJHOMY pa3y Ka)Ibli TOpoJl, 3aKOHYMB CBOW MyTh CHOBa B ropojie 1. Tpebyercs
HaWTH yThb, MUHUMU3HUPYIOLUIUN PACCTOSHUE, KOTOPOE IMPUAETCS MPOEeXaTh KOMMMBOSKEDY, a
pe3ynbTaT COXpaHUTh B BekTope H(N). 3HaueHWeM BeKTOpa b JOJHKHA OBITH MEPEeCTaHOBKA

LenplX yucen oT 1 10 N, COOTBETCTBYIOIIAS NOPSAKY IMOCEIIEHHUS] TOPOJOB KOMMHUBOSIKEPOM.
Pa3paboTaiiTe mapauienbHyI0 NPOrpaMMy JUIS PEIIEHHs IOCTABICHHON 3aJadd, HCHOJbB3Ys
MOJENb “ynpaBisiomui-padoune”.

Bapuant Ne4. 3agaua “Urpa B Kxu3Hp”

3anporpaMMupyiiTe mapajUlelibHyI0 IpoTrpaMMy, peaju3yIoIlyl 3aJady KJIETOYHbIN
aBToMar “urpa B OKM3Hb . MHorue OuoNOrHYecKre U (UINYECKUE CHCTEMBI MOXKHO
CMOJIEJIMPOBaTh B BHJAE Habopa OOBEKTOB, KOTOpbIE C TEYEHHUEM BPEMEHHM LMKIMYECKU
B3aMMOJICHCTBYIOT M pa3BUBaIOTCA. HekoTopble MpocTenne CUCTEMbI MOKHO MOJIEIUPOBATh C
MOMOIIBIO KJIETOYHBIX aBTOMaToB. OCHOBHasI UAes pa3[esUTh MPOCTPAHCTBO (PU3NYECKON MU
OMOJIOTMYECKOM 3a/1auM Ha OT/eJIbHbIE KIETKH. KaXk/1asi KJIeTKa — 3TO KOHe4YHbIN aBTomar. [locie
MHULMAIU3AMN BCE KIETKM CHayala COBEPIIAIOT OJUH IEPEX0Jl B HOBOE COCTOSIHUE, 3aTeM
BTOPOM IEPeXo] U T.J1. Pe3ynapTaT KaXk10T0 Mepexo/ia 3aBUCUT OT TEKYIIEr0 COCTOSIHUS KIETKH U
ee coceneit. Jlano nByxmepHoe mnoiie kietok. Kaxxaas kierka aubo conepKUT OpraHusM (3KUBa),
6o mycra (MepTBa). Kaxkias kiieTka uMeeT BOCeMb COCeliell, KOTOphIE paclojOKEHbI CBEPXY,
CHHU3Y, CJIeBa, CIpaBa M 10 YETHIPEM aMaroHaidsiM oT Hee. Urpa ‘“Ku3HB” TPOUCXOAUT
cienyomuM obpazom. CHavana moJie MHUIUAIU3UPYETCS: ONpPENENSIIOTCS MEPTBbIE U JKHUBBIE
KJIETKU (JUIsl 3TOM 1enu B MporpaMMe MOKHO HCIOJIb30BAaTh I'€HEPATOp CIYYaWHBIX 4YUCEN).
3areM Kaxk/asi KJIeTKa IMPOBEPSIET COCTOSIHUE CBOE U CBOMX COCEIEH U U3MEHSIET CBOE COCTOSIHUE
B COOTBETCTBUU CO CJEIYIOIUMHU MTPaBUIaAMHU:
a. JKMBas KJIETKa, BO3JIE KOTOPOH MEHbILIE ABYX KUBBIX KJIETOK, YMUPAET OT OJJMHOYECTBA;
b. KuBas KJIeTKa, BO3JIe KOTOPOM €CTh JBE WM TPU JKUBbIE KJIETKU, BHDKHBAET €Ill€ Ha OJHO

MTOKOJIEHHUE;
C. JKMBas KJIETKa, BO3JIe KOTOPOW HaxoauTcsl OoJbllie TpeX >XUBBIX KIETOK, yMUpaeT OT

MIepEeHACETICHMUS;
d. MepTBas KJeTKa, PsIIOM C KOTOPOHl €CTh POBHO TPH JKUBBIX COCE/IA, O’KUBAET.

OTOT mpolecc TMOBTOPsETCA 3aJaHHOE 4YHuCiIo MmaroB (mokosenuid). I[lome Tpebyercs
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pa3fenuTh Ha TOJOCHI WM OJOKH KIETOK, IPU 3TOM KaXKJas I0JIoca WIH OJIOK KIETOK
00pabaThIBalOTCA OTHEIBHBIM TIponieccopoM. [lms peanmsanuu  anropuTtMa MoTpedyeTcs
OpraHru3oBaThb nNepcaavy JaHHbIX O COCTOSHUHN IIOTPAaHUYHBIX KJIICTOK.

Bapuant NeS. 3agauya 006 “o6enawmux ¢puiaocodax”

3anporpaMMupyiTe HapajljIebHYI0 MPOTPaMMy, PEaTu3YIONMyI0 3amady ‘00 o0emarommx
¢dbunocodax”. [ns peanmzanuu notpedyeTcs nath npoieccopoB. CyTh 3a/1auu CAeAyIOMAas: TATh
¢mrocooB cHIAT 3a KpyrIbIM cTosioM. OHU TIPOBOAST KH3HB, Yepenys MPHEMbl MMHITH U
pasmbinieHusi. B meHTpe crona HaxomuTcs Oosbmioe Omogo crareTTtd. dumocodam, 4ToObI
CHECTh TIOPIHIO CIIAreTTH, TPeOyeTCsl IBE BUJIKU. BWIOK BCETrO TATH: MEXIY KaXKIOH Hmapoi
¢dbunocodoB eKUT 110 01HOM Briike. Kaxaomy ¢puinocody 103BOIUTEIBHO MOIB30BATHCS TOJIBKO
BUJIKAMHU, KOTOpBIE JIeXKaT PsAOM C HUM (CjeBa W cIipaBa). 3ajada — HamucaTrh Mporpammy,
MOJISTHPYIONIYIO TIoBeneHune ¢unocodos. [IporpaMmma nomkHa U30eraTh CUTYAIMH, B KOTOPOM
Bce (hrocodbl TOJOIHBI, TO €CTh HU OJIMH W3 HUX HE MOXET B3ATh ceOe [Be BUJIKHU (Hampumep,
KOI/Ia KaKJpli Quiiocod IEep>KUT MO OJHOM BWIIKE M HE XOYeT OTAaBaTh ee). Pa3 BuiIOK Bcero
I5ITh, TO OJHOBPEMEHHO MOTYT €CTh He Oojee, ueM nBoe ¢(uiocodoB. [Ba cuasmmx psaoMm
¢mrocoa HE MOTYT €CTh OJHOBpPEMEHHO. lIpearnonoxum, 9To Meproabl pa3ayMHuid U MPUEMOB
MUIIA PA3JIUYHBI — ISl ©X MIMUATAIMH B IPOTPaMMe MOKHO MCIIOJIB30BATh TE€HEPATOP CIIyYaHBIX
gucen. Murtanus nmoBeneHus Kaxaoro ¢uinocoda MoKET ObITh pa30uTa Ha CIeAyIoe OJIOKH:
MOPA3MBICIIHTh, B3STh BUJIKH, II0ECTh, OT/IATh BHJIKU. BUIIKH SIBIISIOTCST pa3IeIsieMbIM PECYPCOM.
3anporpaMMUpyHTe OCTAaHOBKY aJTOPHUTMA IO JOCTHKEHHH KOHTPOJIBHOTO BpeMeHU. BriBemute
B (Qailm pe3yapbTaToB o00Imee BpeMsl pealu3aluy IMapajuIeTbHOTO alTOPUTMA, KOJIUYECTBO

MIPUEMOB TIHIIH I KaXA0T0 (Prtocoda, ToCTpoiTe cxeMy padOThl alrTOPUTMA.

Hampuwmep:
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1 ¢punocod 2 dunocod 3 ¢unocod 4 dunocod 5 ¢unocod
Tar
Pa3MBbIILICHU pa3MbIILICH Pa3MBIILIICHU pa3MbIILICH Pa3MBbIILIICHU
e ue e ue e
B3sn  neByro pa3MbIIUIEH B3sn  neByro pa3MbIIUIEH pa3MbIIUIEHU
BHJIKY ne BHJIKY ue e
B3s1 npaByro Pa3MBIIUIEH B3sn nmpasyro Pa3MBIIUIEH B3sn  neByro
BHJIKY ne BHJIKY ue BHJIKY
pa3MbIILIEH pa3MbIILIEH Pa3MBIILIICHU
noeint rnoeint
ne ue e
pa3MbIILICH pa3MbIILIeH B3san mpasyro
Otnan BHIKH Otnan BHIKH
ne ue BHJIKY

Bapuant Ne6. “Pemero Ipartocena ”

3anporpaMMupyiTe MapajuIeIbHYI0 MPOTPaMMYy, PEaTU3YIOIMIYI0 aITOPUTM ‘‘perieTo
Opatocdena” s HaxXOXKICHUS BCEX NPOCTBHIX YWced MeHbine 7. Pemerom DOparocdena
Ha3BIBAIOT CIEAYIONUN cr10c0o0. Beimumiem noapsia Bee 1enbie yucia ot 2 a0 n. [lepBoe mpoctoe
quciio 2. 3allOMHUM €ro, a Bce OoJblIue Yncia, KpaTHble 2, BluepkHeM. [lepBoe U3 ocraBuimxcs
yrcen 3. 3aIOMHHUM €ro, a Bce OoJIbllIe Yyncia, KpaTHble 3, BbruepkHeM. [lepBoe U3 ocraBmmxcs
yucen 5 (4 y)xe BbIUEPKHYTO KakK KpaTHOE 2), 3aIOMHHUM €ro, a Bce OOJIbLINE YKClla KpaTHbIE 5,
BBIYEPKHEM U T.J.

Bapuanrt Ne7. Meroa MonTe-KapJio

3anporpaMMupyiTe mNapajuleibHYl0 MPOrpaMMy, pPEaTU3yIOIIYI0 aJIrOpUTM MeEToJa
Momnre-Kapno s BBIYMCIEHHUS TUIOIAIM Kpyra % +y ’ El. Mertonsr Monte-Kapio — 3to
oOliee Ha3BaHUE TPYNIBI METOAOB JUISl PEUICHUs Pa3IMYHBIX 3a7ad C MOMOILBIO CIy4alHBIX
MOCJIEI0BATENbHOCTEH. DTH MeTO/bl (KaK U BCSI TEOpHUSl BEPOSTHOCTEH) BBIPOCIHM U3 IOIMBITOK
JIIOJIEN YIy4IIUTh CBOM IIAHCHI B a3apTHBIX UTpax. DTUM OOBSACHAETCS U TOT (PAKT, YTO Ha3BaHUE
3TOM rpymnmne MeTofoB Aai ropoa Monte-Kapiao — cronmia eBponeinckoro UropHoro OusHeca.
Cytb metonia Monte-Kapio st npuOiinyKeHHOro BBIYMCIICHUS 3HAUYEHUS KPAaTHOTO MHTErpalia

I =[x, yydxdy
o , rne D -
Di'=lazzxsbe=sy=d)

001acTh HHTCTPpHUPOBAHUA, BIHCAaHHAasA B IIPAMOYTOJIbHHK

, CBOAMTCS K CIIEQYIOLIEMY: BBIOMpaeTcs cilydallHbIM 00pa3zoMm n

.. E !
1 " , PacCIOJIOKCHHBIX B IPAMOYIOJbHUKC D, BBIYHNCIISACTCA HpI/I6J'II/DKCHHOC

(b —aifd —e) 2
In————2,7)
3Ha4YCHHE WHTEerpajga mo Qopmysne - , TA€ m - KOJUYECTBO TOYEK,
momaBmuX BHYTPs D. Jlns moxacuera miomaau Kpyra TpeOyeTcs HaWTH HWHTETpal:

I= ” dxdy

¥aptsl

TOYCK

. Ilpn peanuszanuy napajjiebHOIO aarOpUTMa KakJbli MPOLIECCOpP T'E€HEPUPYET
CBOE IMPOCTPAHCTBO CIy4YalHBIX YHcCeNl U UX oOpalaThiBaeT. 3amumiuTe B Qaill pe3ynbraT
BBITIOJIHCHU AL napannenLHoﬁ IIporpaMMmal, coz[epncanmﬁ 06H1€€ KOJMYCCTBO CIrCHCPUPOBAHHBIX
CllydyailHbIM 00Opa3oM TOYEK 7 , KOJMYECTBO IIONABUIMX B 3aJaHHYI0 00JacTb TOYEK m,
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HpI/I6J'II/I)KGHHOG BBIYHCJICHHOC 3HAUYCHUC IIJIOMIAaIU KpyTra, MOrpC€IIHOCTb BBIYUCIICHUSA.

Bapuant Ne§. YMHoOxKeHHMe MaTPHIIbI HA BEKTOP

Peanusyiite mocnenoBaTeNbHBIA aNrOPUTM YMHOKEHHUS MaTpULbl Ha BEKTOpP, HOJYyYUTE
3aBUCHUMOCTh BpPEMEHHM pealii3allid aJropuTMa oOT pa3mepa Marpulpl. Peanusyiite
NapajuleNbHbIl  CTPOYHO-OPUEHTUPOBAHHBIN AJITOPUTM YMHOXKEHHS MATpHUIl Ha BEKTOp,
BBIYMCIUTE BpPEMs pealu3aluy aJropuTMa Ha pa3jMdyHOM YHUCIIE IPOLECCOpPOB JUIsl pazMepa
Matpuiibl oT 100x100 go 1000x1000. Berauciure yckopenue u 3hHEKTUBHOCTD MapajIeIbHOTO
QIropuTMa IO CPAaBHEHMIO C IIOCIIEJOBATEIbHBIM B 3aBUCHUMOCTH OT pa3Mepa MaTpHULIbL.
Peanusyiite napajiienbHblil CTOI01I0BO-OPUEHTUPOBAHHBIN AITOPUTM YMHOXEHUS MaTpULbl Ha
BEKTOpP, BBIYMCIIUTE BpPEMs pealM3aluy ajJropuT™Ma Ha Ppa3JIMYHOM YHUCIE IPOLIECCOPOB IS
pazmepa marpunpsl oT 100x100 no 1000x1000. Beruucaure yckopeHue u 3PQPEKTUBHOCTD
MapajuleIbHOTO AJIFOPUTMA MO CPaBHEHHUIO C MOCJIEI0BATENbHBIM B 3aBUCHUMOCTH OT pa3Mepa
Matpuubl. IlpoBenuTe cpaBHEHHE MapajIeNIbHBIX aJIrOPUTMOB (CTPOYHO- M CTOJIOLOBO-
OPUEHTUPOBAHHOIO) [0 YCKOPEHHUIO U 3((HEKTUBHOCTH.

Bapuant Ne9. YMHoOKeHHMe MAaTPHUIbI HA MAaTPUILY

Peanusyiite mocienoBaTeNbHBIN AITOPUTM YMHOXKEHHUS MATPULIbl HA MaTpPHUILy, MMOJTYyIUTE
3aBUCHUMOCTh BpPEMEHHU pealld3allid aJropuTMa oOT pa3mepa Marpulpl. Peanusyiite
napajuleNibHbI aIrOpUTM YMHOXKEHHS MaTpULbl HAa MaTpuIly B ciydae, Koraa 1 marpuua
CTPOYHO-CIIONCTO, a 2 - IEJIUKOM paclpeaeseHbl IO MpoLeccopaM, BBIYMCIUTE BpeMs
peanu3anuy aAIrOPUTMA Ha PA3IMYHOM YHUCIE IpoLeccopoB s pazmepa Marpuilsl oT 100x100
no 1000x1000. Berumciure yckopenne u 3((HEKTHBHOCTh MNapaJlIEIHbHOTO alTOpUTMa IO
CPaBHEHHMIO C MOCJIEI0BATEIbHBIM B 3aBUCUMOCTH OT pa3Mepa MaTpHIIbI.

Bapuant Nel0. 3agaga 0 MHOTONIPOLIECCOPHOM PACTIMCAHMH (32a4a 0 Ky4aXx)

I[aHBI m OJWHAKOBBIX IMPOHCCCOPOB M N HC3aBHUCHUMEBIX 3aa4, KaXaad U3 KOTOPBIX MOXET
pemaTecsi Ha J000M mporieccope. Bpemsi pemeHust xaxmaoi 3amadu paBHo ti, 1=1...n. Kak
pacnpenenuTh 3aauu Mo IpoleccopaM TakuM 00pa3oM, YTOOBI BHIIIOJHEHHE BCEX 3ajau ObLIO
3aBepUICHO B KpaT4alInii cpok?

Bapuant Nell. CopTupoBKa moc/1e10BaTeIbHOCTH YU CeJ
JlaH psin ciaydalHBIX 4YMCENl, HAaMCaTh IMapajuIeIbHYH0 IPOTpaMMy COPTHUPOBKH JTAHHBIX
YHUCEL.

Bapuant Nel2. Onpenesienne 4acToTbl COOBITHSA
JlaH TEeKCT, ONpEeaeIUTh YaCTOTY BCTPEUH CIIOB B TEKCTE.

TpeGoBanusi K BHINOJHEHUIO CEMECTPOBBIX PaldoOT:
CemectpoBasi paboTa HampaBlieHa Ha CaMOCTOSITEIBHYIO paloTy MO CO3AaHHIO
MapajuIeNIbHBIX TPOrpaMM U HcclieoBaHus () (HEKTHBHOCTH POBEJICHHOTO paclapaylicIMBaHHUA,.
[Ipu peanuzanuu aarOpUTMOB CEMECTPOBOTO 3aJaHHS Ha MapaUICIbHBIX KOMITBIOTEpaX
s aHanu3a A(G(EKTHBHOCTH BapuaHTa paclapaUIeIMBaHUS HEOOXOJUMO IPOBOIWTH
HCCIIEIOBAHUE T10 CIEIYIOLIEH cXeMe:
1. Hammcatp MOCIEA0BATENBHBIN AITOPUTM PEILEHUS 3a/1a4U;
2. ompenenuTh BpeMs, 3aTPadeHHOE Ha PEATN3aIMIO TIOCIIEA0BATENbHOTO anroputMma 7, (n) ;

3. Hamucarh MapajulebHBIA AJTOPUTM PELICHUS 3aa4d C MCIOJb30BAaHHEM YKa3aHHOU
TEXHOJIOTMH NapajuIeIbHOTO MPOTPAMMUPOBAHMUS;

4. ompejenuTh BPeMs, 3aTPAYCHHOC Ha Pealln3alliio NapauiensHoro anmropurMa 7, (n) (p —

KOJIMYECTBO MPOILIECCOPOB WIIH SIIEP JUIsl MHOTOSIIEPHBIX apXUTEKTYD);
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5. BBIYHUCIHUTH YCKOPCHHE MapaJuICIIbHOTO aJIrOpUTMaA 10 CPABHCHUIO C ITOCICA0BATCIIbHBIM

5 (ny= B0

T,(n)’
S, (n)

E, (n)=
6. BBIYUCIUTD 3((HEKTUBHOCTH NAPAJUIETBLHOTO aJrOpUTMa
7. CryneHT chaeT HapajlelbHYIO U MOCIEJ0BATEIbHYI0 BEPCUH IIPOIPaMM, PEATHU3YIOIIHUX
3aJlaHHBIM  aNropuT™M, TaOIMUbl M rpapuKkd, JAEMOHCTPHUPYIOIIME OCHOBHBIE
XapaKTEPUCTUKU DPE3YyJIbTAaTOB BBINOJHEHUS NMPOrpaMM Ha BBIYMCIUTENIBHOM KIacTepe,
TPacCUpPOBKM THapauieibHbIX NPOrpaMM M pe3yiabTaThl aHaiu3a 3()(PEKTUBHOCTH,
MIOJIy4YEHHBIE CIIeUaTU3UPOBaHHBIMU IPOTPAMMHBIMH CPEACTBAMH.

I xkaJjia oueHuBaHNA:

OrneHnBaemasi XapaKTEpPUCTHKA KomuuecTtso
0aJ10B
OIIEHKA MOJIeJIH (OTMCAHNS) TTOCJIEIOBATEILHOTO JITOPUTMA 10
OIIEHKA MOJIEJIH (OTIMCAHNS) TTAPAJUICILHOTO AIrOPUTMa 10
OIIEHKA TECTUPOBAHMUSI [TOCJIEJOBATEIBLHOTO U NAPAIEIBLHOTO aJITOPUTMA 20
o1ieHKa Y PEKTUBHOCTH pacrapauieTUBaHUs AITOPUTMA 20
OIIEHKa TEOPETUYECKHX BBIBOJOB (CTEMEHb Mapajuieu3Ma, BpEeMs
BBITIOJTHEHUS TIOCJIEIOBATEILHOTO M TAPAIIIEIIHHOTO aJITOPUTMA) 20
Uroro 80
6.3. Memoouueckue mamepuaivl, onpeoenarouiue npoyeoypvl OUeHUBAHUA 3HAHUIL,

YMeHUil, HA8bIK08 U (U1U) ONbLIMA 0eAmMeNbHOCHIU, XAPAKM EPUIYIOUIUX IMaANbl
dopmuposanua komnemenyuii

JUis OLIEHKHM YCIEBAEMOCTH CTyJEHTa IO JUCHMIUIMHE pa3paboTaHa OauIbHO —
PEUTUHIOBAs CUCTEMA.

[IpenycMoTpeHa peMTHHTOBasi CUCTEMA OIIEHKH BCEX BUAOB JAEATEIbHOCTH.
Texymmii kouTpouab (TK): nocemenne nexunii, 1a00paTOPHBIX 3aHATUM, BBHITIOJTHECHUE
3a/IaHUI Ha JIA0OPATOPHBIX 3aHATUSIX, BBHITIOJIHCHHE TOMAITHUX 3aIaHHH.

PyOexnbiii kouTpoab (PK): tectupoBaHme mo paszaenam, IpoBepKa KOHTPOJIBHBIX
paboT, MpoBepKa CeMeCTPOBOI pabOTHI

Hrorosbiit kKouTpoab (MK): sx3ameH.

MaxkcumanbHOoe 4uciio 0auioB Mo Kaxjaomy Buuay koHTposis — 100. Kaxabiii Bujg
NEeSITeIbHOCTH OLEHUBAETCSI CIEAYIOLUM 00pa3oMm:

— Tekymui KOHTPOJIb:
— 1mocelieHue Jekuui — 1 0amt kaxaoe 3anarue (MakcuMallbHO 9 6aioB);
— TocenieHue Ja00paTOPHBIX 3aHATUN — 1 0amt Kaxaoe 3aHsATHe (MaKCUMalbHO 18

0aoB);

— BBINOJHEHUE 3a/laHuM Ha JAOOPATOPHBIX 3aHITUAX — MAKCUMAJIbHO § 0aJIOB;
—  BBINIOJIHEHHUE JIOMAIITHUX 3aaHui — (MakCUMaIbHO 65 6aioB)

— PyOexHbIll KOHTPOJIb:
— DBeinonHeHne KOHTPOJIBHBIX pab0T — MakcUMalbHO — 20 0aioB;
—  BBITIOJIHEHUE CEMECTPOBBIX 3aJaHUN — MaKCUMalbHO — 80 0aioB;

— HTOroBblil KOHTPOJIb:

PITJI «b1.B.O1.9 MHorompoIiecCopHble BBIUACIUTEIBHBIE CHCTEMBI M TMapajuieabHOe 22
IPOTPaMMHPOBAHUEY




— Dk3aMeH — MakcuMainbHO — 100 6amios.
Pelitunrossiit 0amn (PB) paccunteiBaercs ¢ yueroM HaOpaHHBIX OajIOB 110 BCEM BHJIaM
KOHTPOJIS CO CJIEIYIOLMMU BECOBBIMU KO3 DULIMEHTaMU:
PB=TK*0,4+PK*0,2+1K*0,4 (makcumansto 100 Ganios)

CooTBeTCTBHE peﬁTHHFOBOFO noxka3sarteJs TpaﬂHHHOHHOﬁ OI€HKE:

PeiitunaroBeIit 6amn Orenka

86-100 OTnau4HO

66-85 Xopor1o

41-65 Y 10BAETBOPHUTEIEHO
Memnbie unu pasHo 40 HeynosnerBopurenbHo

7. IlepeyeHb OCHOBHOM M JONMOJHUTEILHON YU4eOHOI JTUTepaTypbl, HEOOXOAUMOM JJIs1
OCBOCHMS IMCUUIIMHBI (MOLYJIs1)

a) OCHOBHas yueOHasi JJUTepaTypa:

Cenennst 00 yueOHUKAX Ko-Bo

9K3. B
l'on 6u0. Ha
HaumenoBanue, rpud ABTOp W3JaH | MOMEHT
us YTBEPXK.
PII

AdanacneB K.E. OcHOBBI
BBICOKOIIPOU3BOJAUTENbHBIX BbruuciaeHuii. Tom II.
TexHonoruu napamienbHOro MPOrpaMMUPOBAHMS:
yuebHoe mocobue / K. E. AdanacveB, C. B.
Crykonos, B.B. Mansimenko, C. H. Kapabues, H.
E. AmngpeeB; KeMepoBCKMIl ToCynapCTBEHHBIN
yauBepcurer. — Kemeposo, 2012. — 416 c.
(http://e.lanbook.com/books/element.php?pll i1d=4
4309&p f 1 78=1

K.E. AdanacreB
u 1p.

2012 | JIAHb

AdanacreB K.E. OcHoBBI
BBICOKOIIPOM3BOJUTENBHBIX BbluAcIeHUN. Tom .
Bricokonpon3BoAUTEIbHbIE BEIUNCIUTEIbHBIE
cuctembl: yueoHoe nocodue / K. E. Adanacees, C.
1O. 3aBo3kun, C. H. Tpodumos, A. 0. Brnacenko;
KemepoBcknii rocy1apcTBEHHBIN YHUBEPCUTET. —
Kemepogo, 2011. — 228 c.
(http://e.lanbook.com/books/element.php?pll id=3
0123&p f 1 78=1)

K.E. AdanacreB
u 1p.

2011 JIAHDb

[Mon6ensckuit B.B., ®omun C.C. Kypc
nporpaMMupoBaHus Ha si3eike Cu, 3aaTenbeTBo: [Ton6enbckuit
"IIMK TIlpecc", 2012 1, 384 c. B.B., ®omun 2012 JIAHb
http://e.lanbook.com/books/element.php?pll cid=2 C.C.
S5&pll 1d=4148

0) momoJHMTeIbHas y4eOHasi JIUTepaTypa:

23




1. TomopkoB B.B. Mogenu pacnpenenenasix Berauciennii / M.: "®uszmarmut", 2011, 320 c.,
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=2339

2. Yumesamc 3. [TapamiensHoe nporpammupoBanue Ha C++ B neiictBun. [IpakTuka pa3paboTku
MHOTOmOTOYHBIX Tporpamm [Tekcr] / 3. VYwumeamc, "IMK Ilpecc", 2012 - 672 c.
(http://e.lanbook.com/books/element.php?pll _id=4813)

3. ®enoroB W.E. Monenu mnapamnensHoro mnporpammupoBanust [Tekcr] / W.E. ®denoros,
"COJIOH-IIpecc", 2012 - 384 c. (http://e.lanbook.com/books/element.php?pll _1d=13807)

4. boraués K.FO. OcHOBBI mapamienbHOTO MPOTpaMMHpPOBaHUs: ydeOHoe mocodue [Tekcrt] /
K.10. boraués, "BunomMm. JlabGopartopust 3HaHUK", 2013 - 342 c.
(http://e.lanbook.com/books/element.php?pll_1d=42626)

5. AdanacbeB, K.E. OcHOBBI BBICOKONPOU3BOAUTENbHBIX BhluncieHuid. T.3. IlapamienbHbie
BBIYHMCIUTENIbHbIE alIropuTMbl: yueOHoe mocobue [Tekcr] / K.E. Adanacves, U.B.
I'puropresa, T.C. Peiin; KemepoBckuii rocyaapcTBeHHblil yHuBepcutet. — Kemeposo, 2012.
— 185 c. (http://e.lanbook.com/books/element.php?pll 1d=44308&p f 1 78=1)

8. Ilepeuennb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTU « UHTEepHET»
(nanee — ceTb «AHTEPHET»), HEOOXOAUMBIX /IJISI OCBOEHUS THCHMILIUHBI (MOIYJIs1)

tests.kemsu.ru — web-opuentupoBannas cucrema rectupoBanus Keml['Y

1ais.kemsu.ru — cucrema nogaepxku yueonoro npouecca KemI'yY

Crnemndukanus sizsika UPC: http://upc.lbl.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., Jamtox B.H., Xeryno A.W. IIporpammupoBaHrne MHOTONPOIIECCOPHBIX
BBIYUCIUTENBHBIX cucTteM. PoctoB-Ha-Jlony. U3marenscteo 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.mcs.anl.gov/mpi/tutorial

9. AntonoB A.C. IlapannenpHoe MpOrpaMMHUPOBAHKE C HUCTIOJIb30BaHUEM TexHoyoruu MPI:
VYyebnoe nmocobwue. // http://rsusul.rnd.runnet.ru/tutor/antonov/

10. bornanos A., MapeeB B., CrannoBa E., KopxoB B. ApxuTekTypel ¥ TOMNOJOIUH
MHOTOIPOLIECCOPHBIX ~ BBIYMCIUTENbHBIX  CUCTEM  //  BJIEKTPOHHBIA  y4eOHHK
http://www.informika.ru/text/teach/topolog/index.htm

11. Marepuainsl uHpopMalMoHHO-aHanuTHYeckoro reurpa HUBL MI'Y — www.parallel.ru

12. KprokoB B. A. OmnepannoHHbIE CUCTEMbl PACHpPEEICHHBIX BBIUUCIUTEIbHBIX CHCTEM
(pactpenenennsie OC) / http://parallel.ru/krukov/

13. Tomunua A. H. OmneparmoHHbIC CUCTEMBI cynep-OBM /
http://parallel.ru/info/education/tom-kurs.html

14. Marepuainsl uHQOpMaIMOHHO-aHaIuTHYeckoro rentpa HUBL[ MI'Y — www.parallel.ru

Nh W=

a

9. MeToauyeckue yKazaHus s 00yUAIOUIUXCS 110 OCBOEHHIO TUCHHMILINHBI (MOTYJIs1)

K coBpeMeHHOMY crielIMauCTy 0OILIECTBO MPENBABISET JOCTATOYHO LIUPOKUN MTEpeUeHb
TpeOoBaHui. JlaHHBI Kypc TMpeaycMaTpUBaeT M3yUYE€HHUE TEOPETUYECKHUX BOIIPOCOB, B
COOTBETCTBUU € paboyeil mporpaMmoii, a TakkKe caMOCTOSITEIbHOE BBIIOJHEHHE KOHTPOJbHBIX
pabor.

B teopernueckoit yactu Kypca u3ydarorcs 0a30Bble IOHITHS 110 BOIIPOCAM OpraHU3aluu
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MapajuleNIbHbIX BBIYMCIUTENbHBIX CHUCTEM, a TaK)K€ OCHOBHBIX TEXHOJIOTMHM OpraHu3alnuu
NapajuleNIbHbIX BBIYMCIEHUH HA MHOTOIPOLECCOPHBIX BBIUMCIUTEIBHBIX KOMILIEKCAaX C
pacrpeenieHHON Ui O0IIel OTepaTUBHON MaMSITHIO.

B nmpaxkTuueckoif dYacTM Kypca HW3Y4arOTCSl OCHOBBI TEXHOJIOTUH IapajielbHOTO
[IPOrpaMMUPOBAaHMS: MapajUleibHOE MPOrpaMMUPOBAHME C HCIOJIb30BaHHEM UHTepdelica
nepeaaun coobmienuit MPI, mapamiensHoe nmporpaMMupoBaHrE Ha CUCTEMaX C 0OIIel maMsThIO
(OpenMP).

JUis  u3ydeHHs TEOpPEeTHYeCKOM YacTu Kypca HEOOXOJUMO H3YYHMTh BOIIPOCHI,
paccmarpuBaeMble B JieKUMsX. [Ipu u3yuyeHun marepuana HEOOXOIUMO MOMHUMO JIEKLHOHHBIX
MaTepHUaoB HCIOJIb30BaTh PEKOMEHIYEMYIO JINTEpPATypy Ul JY4IIero yCBOEHHs Marepuaa.
Kpowme 3toro, Bce He0OX0IMMbIE CBEICHUS, KACAIOLMECS KOHKPETHBIX BOIPOCOB MOCTPOEHUS U
UCIOJIb30BAaHNSA MHOTOIPOLECCOPHBIX BBIYUCIUTENBHBIX KOMILJIEKCOB B TOHW WJIM HWHOM
TEXHOJIOTUH, MOXKHO MOJYYUTh U3 OTKPHITHIX HCTOYHUKOB, Hanpumep http://parallel.ru.

9.1. CoBeTbl 10 NJIAHUPOBAHMIO U OPTAaHU3ALMM BPeMeHHU, He00X0AUMOTro JJisl U3YUeHHU s
AUCHUILIMHBL. PexoMeHyeTcs crienyromuM o0pa3oM OpraHu3oBaTh BpeMs, HEOOX0UMOE IS
W3Yy4YEHUs JUCLUTIIINHBIL:

N3yuenne KOHCIEKTa JIEKIHH B TOT K€ JI€Hb, 1ocie Jekuuu — 10-15 MunyT.

N3yuenne KOHCIEKTa JIEKINH 3a IeHb Iepe] cienyromeit sekuuen — 10-15 munyr.

N3ydeHue TeopeTnyeckoro Marepuaia o yueOHUKY U KOHCIEKTY — 1 yac B HEJeIo.

[ToaroToBka K MpakTUYECKOMY 3aHATHIO (BBIIIOJHEHHUE IOMAIIHUX 3a/1aHuil) — 1 yac.

Bcero B Henenmto — 3 yaca 25 MUHYT.

9.2. OnmcaHue MOCIEAOBATEIbLHOCTH JEHCTBUH CTyaeHTa («CUEHApHUH W3y4YeHHs
JUCHMIIJIMHBI»).

[Ipu M3ydyeHun TUCLUIUIMHBI OYEHb IOJIE3HO CAMOCTOATEIbHO M3y4aTh MaTepuall, KOTOPbIH
elle He ImpouyuTaH Ha jekuuu. Toraa nekuus Oyzaer ropasgo noHstHee. OAHAKO Jierde mnpu
M3Y4YEHHUH Kypca CleJ]JoBaTh M3JI0KEHUIO0 MaTepuana Ha JeKuuu. Jljig moHUMaHus MaTepuana u
KayeCTBEHHOTI'0 €Tr0 YCBOCHMSI pEKOMEHIyeTCs TaKasl IOCJIEI0BATEIbHOCTD JIEHCTBUI:

1. Tlocne mpocinymMBaHus JIEKIMM M OKOHYaHMs y4eOHBIX 3aHSATHI, NpU MOATOTOBKE K
3aHSTUSIM CIIEAYIOUIETo JHS, HYXHO CHayaja IpPOCMOTPETb M 00aymaTb TEKCT JIEKIHH,
npocaymanHoi cerogus (10-15 munyT).

2. Ilpy mOAroTOBKE K JIEKIMU CIEAYIOUIErO JIHS, HYXHO MPOCMOTPETh TEKCT MpPEeAbLAylIEH
JIEKIMH, TIOJyMaTh O TOM, Kakasi MOKeT ObITh TeMa cienytoment aexuuu (10-15 munyr).

3. B teuenue Henenun BbIOpaTh BpeMs (1-uac) ans paboThl ¢ pEKOMEHI0BAaHHOM JINTEPATYpOit
B OubnuoTreke unu pecypcamu MHrepHer.

4. Ilpu NoAroToBKE K MPAKTUYECKUM 3aHATUSAM CIIEAYIOLIEro THS, HEOOXOIMMO CHayaia
MIOBTOPUTH MPONUJICHHBIN TEOPETUUECKUIM MaTepral IPeablIyIero 3aHsATHS [0 TEME JOMAIIHEro
3amaHus. llpy BBINOJIHEHUM YIpa)KHEHUS HYKHO CHayajga IMOHATh, 4YTO TpeOyercs, KaKou
TEOPETUYECKUI MaTepual Hy>KHO HCIIOJIb30BaTh.

9.3. PekomMeHJallUM 110 HCIOJIb30BAHMI0O MATEPHAJIOB Y4eOHO-MEeTOAUYECKOI0 KOMILJIEKCa.
PekoMeHyeTcss MCHONB30BaTh ClAWJ-IEKIUK IpernojaBaTesis (BbIJAIOTCA MpernojgaBaTesieM
MOCJIe KaXI0U JICKIIHUH ).

9.4 CoBeTbl 10 MOATOTOBKE K 3K3aMeHY. JIOMOJHUTENBHO K W3YYEHHUIO KOHCIEKTOB JIEKIUN
HCO6XO)II/IMO II0JIB30BATHCA yLIe6HI>IMI/I IMOCOOHSIMU. PeKOMeHI[yeTCH HCIIOJIB30BaTh
AJIEKTPOHHBIE Y4EOHO-METOIUYECKHE 1OCcOoOUs M0 TeEME Kypca, MMEIoIuecs: Ha caiite Kaderpbl
IOnecko mo HUT (unesco.kemsu.ru), a Taxke 3epkane caifra citforum.ru (citforum.kemsu.ru).
Kpowme «3ayunBanus» marepuana, 04eHb BaXHO JOOUTHCS COCTOSHUS TIOHMMAaHHUS M3y4aeMbIX
TeM muctuIuiMHBL. C ATOW IENBI0 PEKOMEHAYETCs TOCie M3YYeHHsl odepenHoro maparpada
BBITIOJTHUTh HECKOJIBKO YIPAKHEHUHN HAa JaHHYIO TeMy. KpoMe TOro, o4eHp IoJIE3HO MBICIEHHO
3a/1aTh cebe cieayrole Bonpochl (M mornpoOoBaTh OTBETUTh HA HUX): O YeM 3TOT naparpad?,
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KaKH€ HOBBIC IIOHATUA BBCACHBI, KaKOB HX CMLICJI?, AJI4 49€r0 HCIOJB3YCTCA Ta WKW HHasd
TEXHOJIOTUSl MapaJJIeIbHOTO MpoTrpaMMupoBaHusi? PekoMeHI0BaHO HPOMTH IpeaBapUTEIbHOE
TECTHPOBAHHUE 0 KYpCYy C UCIOIB30BAaHUEM TECTHPYIOUIEH MPOTpaMMBbl, TOCTYITHOU 10 aapecy:
tests.kemsu.ru (login ns mpoxoxaeHust MPOOHOTO TeCTUPOBaHUA - examl).

9.5. Meroanuyeckue peKOMEHAAIMH 110 BHIINOJHEHHIO JOMAIIHUX padoT

JIist  BBIMOJTHEHUSI JOMAITHUX pabdOT HEOOXOAMMO HCIOJIb30BaTh WH(YOPMAIMOHHYIO
CUCTEMY TOIepKKH yaeOHoro mporecca (http://iais.kemsu.ru). [{ns qoctyna Kk JaHHOUW cucteMe
MIPETo/1aBaTelb Ha MIEPBOM 3aHSATHH BBIIACT KAKIOMY JIOTHH-TIapoiib. JloManiHue 3aganus OyayT
MOSIBIIATECSL B CHUCTEME €XKEHENENIbHO TIOCiIe MpoBeAeHUs nabopaTopHbIX 3aHATui. [lepen
BBITIOJTHEHHUEM 33/IaHUil HEOOXOJMMO TMOBTOPUTH NPOMIEHHBIA MaTepHaj, a TakkKe H3yIHTb
PEKOMEHIyeMYIO MPETIoAaBaTeNIeM JUTEePaTypy Ui BHIOTHEHU 3ananuii. OdopmiieHue otyera
10 JIOMAIIHeH paboTe cieayeT BBHINOJIHHUTH 10 TpeaiaraeMoMy MIaiioHy (pa3MelneH B pasziese
“Y4eOHble MaTepHaIbl” B CUCTEME MOACPKKH YI€OHOTO MpoIecca).

9.6. Meroanueckue peKOMEHAALMH 110 BbINOJHEHHIO CEMECTPOBBIX padoT
CemectpoBasi paboTa HampaBlieHa Ha CaMOCTOSTEIBHYIO palOTy MO CO3JaHUIO
napajuleNIbHbIX IPOrpaMM U ucciieoBaHus 3()(HEKTUBHOCTH MPOBEICHHOTO pacnapaie/IMBaHus.
[Ipu peanuzanuu aaropuTMOB CEMECTPOBOIO 33JaHUs Ha MapauIeIbHBIX KOMIIbIOTEpaX
g aHanu3a  3(G(EeKTUBHOCTH BapuaHTa paclapajUleIMBaHUs HEOOXOJWMO IPOBOIUTH
HCCIIEIOBAHUE T10 CIENYIOLIEH cXeMe:
8. HamucaTh OocCJe0BaTeIbHbIN AITOPUTM pEIISHUS 3a/1a4H;
9. omnpenenuTs BpeMsl, 3aTPAYCHHOE HA PEAIM3ALUIO I0CIEI0BATENBHOrO anropurMa 1, (n) ;
10. HantucaTh mapayIeNbHBIM AITOPUTM PELICHMS 3aJa4d C HCIIOJb30BAaHUEM YKa3aHHOU
TEXHOJIOTUU MapajieIbHOI0 IPOrpaMMHUPOBAHUS;
11. onpesenuTs Bpems, 3aTPAYCHHOC HA PealM3alliio NapaueabHoro amropurMa 7, (n) (p —
KOJIMYECTBO MPOILIECCOPOB WIIH SIIEP JUIsl MHOTOSIIEPHBIX apXUTEKTYD);

12. BBIYUCIHUTH YCKOPEHUE MapauIeIbHOTO aJTOpUTMa IO CPaBHEHHUIO C TIOCIIEIOBATEIIHHBIM

5 (ny= B0

T,(n)’
S, (n)

13. BerancuTh 3pHEKTHBHOCTD MapaJUIENbHOTO anroputma £, (n) =

14. CryzmeHT cmaet napaielbHYI0 U TOCIEI0BATEIbHYIO BEPCHH MPOTPaMM, PEATH3YIOIIHX
3aJlaHHBIM  aNropuT™M, TaOIMUbl W rpapuKd, JAEMOHCTPHUPYIOIIHE OCHOBHBIE
XapaKTCPUCTUKU PE3YJIbTATOB BBIIIOJIHCHUA IIPOIrpaMM Ha BBIYHUCIUTCIIBHOM KIIACTEPC,
TPACCUPOBKH TMApaUICTbHBIX TMPOrpaMM H Pe3ylbTaThl aHanmm3a d3(PEGEeKTHBHOCTH,
IMOJIYYCHHBIC CIICHUAIM3UPOBAHHBIMHA MTPOTPAMMHBIMHA CPEACTBAMMU.

CemecTpoBbl€ 3aJaHHsI TAIOTCS KaXXA0OMY CTYIEHTY HHIUBUIAYaTbHO.

OdopmieHue oTdeTa MO CEMECTPOBOM pabOTE ClIEMyeT BBHIMIOJHHUTH IO IMpEIaraeéMoMy
mabsiony (pa3MerieH B pazzene “YueOHple MaTepHallbl” B CHCTEME IOJJICPKKH Yy4eOHOTO
mporiecca).

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJOTH, HCIOJb3yeMbIX IIPH OCYLECTBJIECHUH
00pa30BaTEJILHOI0 MPOLECCa M0 JUCHUILVINHE (MOYJII0), BKJIIOYAA NepevyeHb
NMPOrpamMMHOro odecrnevyeHuss U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

[Ipu npoBegeHun 0Oy4YE€HUS HCIOIB3YIOTCS CclieAyrolue HH(GOPMALMOHHBIE CHUCTEMBI,
SIBJISTIOLIIAECS YACThIO 3JIEKTPOHHOW MHPOPMAIIMOHHO-00pa3oBaTenbHO# cpeast KemIV:
1. Cucrema xomnbroTepHoTro anantuBHoro tecruposanus (CKAT).
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2. UC “Undopmammonnoe obecneyenue yueOHoro mpomecca” (MuapOVYIlpo) -—
JMCTAHLIMOHHOE B3aUMOJEHCTBUE C 00yd4aeMbIMH C LEJBIO YIPaBJICHUS IMPOLECCOM
00y4eHHSs U KOHTPOJIS MTOJTyYCHHBIX 3HAHHA.

3. UC “PeHTuHT CTYyIEHTOB” — y4eT y4yeOHOM NeATeIbHOCTU CTYIEHTOB C MCIOJIb30BAaHUEM
0aJUIbHO-PEUTUHIOBOIO METO/1a OLIEHUBAHUS.

[Ipu npoBeaeHUN AUCTAHIUOHHOTO OOyUEHUs JOMOJIHUTENBHO UCHIOIb3yeTCsa SKype.

[Tpu npoBeneHnn 0OydYEHHS MO TUCIHIUIMHE MCIIOJIB3YIOTCS aKTUBHBIE U MHTEPAaKTUBHBIC
¢dbopmbl 0OydyeHUSs, BKJIIOYas: JIEKIMHU-BU3yalU3aluy, JIEKIUHU-Oeceqpl, JEKIUUu C pa3zdopom
KOHKPETHBIX CUTYAIIHH, TPOEKTHASI eSTEIHLHOCTb.

JlexMu-BU3yaTU3aIliy MCIIOJIB3YIOTCS Ha JTale BBEJCHUS CTYACHTOB B HOBYIO TeMy. OHHU
OCHOBaHBI Ha WCIIOJIB30BAaHUM B KAaueCTBE HAIJBIMHOTO MaTephalia MYJIbTUMEIUHHON
MIPE3CHTAINH, COoJepKame Takue (GOpMBbI HATJISMHOCTH, KaK CXEMBI, PUCYHKH, JUArpaMMbl H
T.1. Ilocne ocBoeHusi cTyaeHTaM 0a30BBIX 3HAHUU 10 HU3y4aeMOW TeMe IPOBOASTCS JIEKIHH
Oecelbl, KOI/a CTYACHTaM aJpeCcyOTCsl BOMPOCHI JUIsl 00CY)K/IEHUsI B Haudajie JIEKIUU U 10 €€
xoxy. s mosicHeHUsI MaTepraia u3ydaeMoi TeMbl Ha TPAaKTUIECKOM TPUMEPE HCIIOIB3YIOTCS
JIEKLUU C pa300pOM KOHKPETHBIX CUTYaIUH.

Ha mocrmemHuX NpakTUYECKHX 3aHATHAX, KOTJA CTYICHTHl W3YYWJIH TEOPHIO W HMEIOT
onpe/ieNi€HHbIE MPAKTUYECKHE HAaBBbIKU, HUCIOJb3yeTCs MPOEKTHBIN noaxo. OH 3aKirodaercs B
BBITIOJTHEHUH CTYJIEHTAMH TPAKTHKO-OPHEHTHPOBAHHBIX IMPOEKTOB IO TeMe Kypca B Qopme
CEMECTPOBOI pabOTHI.

11. Onucanue MaTepualbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI ISl OCYLIeCTBJICHUS
00pa30BaTeIbLHOIO NPoLEcca N0 JUCHHUILIHHE (MOLYII0)

JlekuvoHHBIE  3aHATHA NPOXOJAT B  MYJIBTUMEIMWHONW  ayAWTOpPUH, OCHAIlCHHOU
KOMITBIOTEPOM U TpoekTopoM. Kaxknas nexuus compoBOXKAAaeTcs NMpe3eHTalMel, coaeprKalien
KpaTKMil TEOPETHYECKH MaTepuall M WUIFOCTPAaTHBHBIM Martepuan. Kaxnas npes3eHTanus
MIOCTPOEHA I10 CJIEAYIOIEMY 11a0IOHY: Ha3BaHUE JIEKIIMOHHOTO 3aHATHS, LEJb U 3a/1a4M JIEKLIUH,
KpaTKOe COJepaHue NpeablAyliel JeKIuu (Ipu HeoOXOAUMOCTH), TEOPETUUECKUN MaTepuai
(pa30uT Ha JBE YaCTH C YYE€TOM IEpEMEHbI), B KOHIIE MPUBEACHBI UTOTH JIEKIIMOHHOTO 3aHSITHS,
o003HayeHa TeMa CIEIYyIoIleN JEKUUH, a TaKkKe BOIPOCHl U 3aaHus Uil CaMOCTOSTEIbHOTO
U3YYEHHUS.

[Ipe3enTanuu no JEKIMOHHOMY KypCy pa3OUThI IO TeMaM, M0 OTIEIbHO B3ATON TEME MOXKET
OBITh HECKOJIBKO JIEKIIUIA.

JlaboparopHble 3aHATHS NPOXOAAT B KOMIIbIOTepHOM Kiacce. [lepBas wacTh 3aHATUA
MOCBsIIeHa pa30opy HOBOro Marepuana. Bropas 4acTh — BBIIIOJIHEHUIO IPAKTUUECKUX 3aJaHUN C
L[eJIbI0 3aKpEIUICHUs] MaTepHara.

Jlis mpoBeleHUs J1aOOpaTOPHBIX 3aHATHI HCIOJIB3YETCsl KIIACTEP-IOJIMIOH, KOTOPBIH
MOCTpOoeH Ha 0asze 2-xX saepHbIX mpoiieccopoB Intel Core 2 Duo, mo3BoJisieT HCIOIB30BATH
texHojoruu MPI win OpenMP, unu obe cpazy Bmecte: MPI — nns mepemaum cooOuieHuit
Mexay y3iamu kiactepa, OpenMP — miis paboThl ¢ 00111el maMsThio B paMKax OTAEIbHOTO y3Jia
kinacrepa, UPC — mis pa®oTel B paMkax Mojenu pacrupenencHHoit oomieit mamsaru, CUDA —
MIpOrpaMMHUpOBaHHE Ha IpauYeCcKUX MPOLECCOPaXx.

12. HHuble cBeleHUsSI 1 MATEePHAJIBI

12.1. Ocobennocmu peanuzayuu OUCUUNTUHBL 01 UHBAIUOO06 U U C 0ZDAHUYEHHbBIMU
603MOIHCHOCMAMU 300D 0GB,

O0pazoBaHne 00YJaAIONIUXCS C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI MOYKET OBIThH
OpPraHu30BaHO TI0 BBIOOPY CTY/EHTA B CIEIYIOLIEM BHJIE:
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e COBMECTHO C APYIMMHU OOy4arOIUMUCS: CTYJEHT OCELAeT 3aHATH Ha 00IUX
OCHOBAHUSX U HEMIOCPEJCTBEHHO BOBJIEKAETCS B YU€OHBIN MPOLIece;

e  JIUCTAHIIMOHHO MOCPEJICTBAM TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI: CTYIEHT
MIPOCIYIIMBAET MaTepUall 3aHATUN B PEKHUME PEaJIbHOIO BPEMEHHU, 110 CPEJCTBAM
IpsIMOTo TejemMocTa (npuMeHeHne Skype win Apyrux aHaJOTHYHBIX POrpaMM U
TEXHOJIOTUH), HE HaXOASICh HEMIOCPEACTBEHHO B yUEOHON ayJUTOPUH;

e B MHJAMBU]IyaJIbHOM IOPSIJIKE: MPENOJIaBaTeNlb 3aHUMAETCS CO CTYIEHTOM
MHIUBUAYAIbHO KOHTAKTHO UJIU MOCPEJICTBAM TEJIEKOMMYHHUKAITMOHHBIX TEXHOIOTHil.

[lo oxoH4YaHMM M3y4EHHsI Kypca €O CTYAEHTOM IPOBOJWUTCS WHJIWBUAYaIbHOE
cobeceJoBaHUE, HAa KOTOPOM OH JEMOHCTPUPYET IOJIydeHHble 3HaHMs1. B ciydae
HEOOXOJIMMOCTH, CTYJIEHTY MOXET 3apaHee ObIThb BBIJIAHO HHJWBHJYyaJbHOE IPAKTHUYECKOE
3aJJaHue, 7151 CAMOCTOSITEIIbHON MOATOTOBKY (32 MECALl WM 3a JBE HEEIH).

JUis MHBaNIMIOB MO CIyXy IHPEeIyCMOTPEHbl CJIEAYIOIIME OCOOCHHOCTH IPOBEIEHUS

y4eOHOTO mpoI1iecca:

1. [IpenonaBarens  MpenOCTaBNIAET  CTYACHTY  Y4eOHO-METOAMYECKHE  MaTepHualbl,
HE0OX0IMMBbIE JJIsi OCBOCHMSI M3y4aeMOTro MaTepuaia (mporpamma Kypca, IjIaH 3aHsTHS,
OTNOPHBI KOHCHIEKT, METOJAMYECKHE IOCOOMS WM Cllaij M[pe3eHTalud, B clydyae
HaJTu4us).

2. JlekuMOHHBIA MaTepuan MPENnoJacTCsl B HAVIIAHOM BUAE CJIAail NPE3eHTaAuud WU
COIMPOBOXKIAETCA CXEMAaMHU, HarJIsiJHbIMU TaOIULIAMHU.

3. BmecTo ycTHOro OTBETa CTY/I€HTaM IIpeIaraeTcsi OTBeYaTh MMCbMEHHO.

4. IlpenycmaTpuBarOTCSl WHIUBUAYaJIbHbIE KOHCYIbTAIMM CO CTYJEHTOM, Ha KOTOPOM
MOXKET MPUCYTCTBOBATh CYypAOINEPEBOIUNK (YHUBEPCUTET HE 00SA3yeTCsl MPEeIOCTaBIIATh
CYpPIOTIEPEBOTUNKA).

JUIi MHBAIMJOB IO 3PEHUI0 IPEAYCMOTPEHBI CIEIYIOIUE OCOOEHHOCTH IPOBEICHUS
y4eOHOTO mpo1iecca:

1. HpCHyCManI/IBaIOTCﬂ WHAUBUAYAJIBbHBIC KOHCYJIbTAallUK CO CTYACHTOM, BO BpEMA
KOTOPBIX TIPErojaBaTeib B MEUICHHOM CIOKOWHOM TeMIle OOBSICHSICT Y4eOHBIH
MaTtepuai (BO3MOXHO TOBTOPHO), 320CTPsisi BHUMAHUE Ha KIIFOUEBBIX MOHATHSIX.

2. BmecTo nuChbMEHHOTr0 OTBETa CTY/IEHTaM Ipe/ylaraeTcsi OTBEYaTh YCTHO.

3. Ilpennaraercsi 03HAKOMUTBHCSI € JIMTEPATYPOH 1O Kypcy, HanmucaHHoU 1mpudTom bpaiins,
IIpHU HAJIUWYHHU.

JUIs ~ MHBAJIWIOB  ONOPHO-JBUTATEIHLHOTO  ammapara MPeAyCMOTPEHBI  CIISAYIONINE
0COOEHHOCTH TIPOBEICHHS YIEOHOTO Tpoliecca:

1. [IpenonaBarens  MpeNOCTaBNIAET  CTYACHTY  Y4eOHO-METOAMYECKHE  MaTepHallbl,
HE0OX0IMMBbIE JJIsi OCBOCHMSI M3y4aeMOTro MaTepuaia (mporpamma Kypca, IjIaH 3aHsTHS,
OTMOPHBI KOHCIEKT, METOAMYECKHE IOCOOMS WM Cllaiij] Npe3eHTaluu, B clydae
HaJTu4us).

2. JlekuMOHHBIA MaTepuan MPENnoJacTcsl B HAVIIAHOM BUAE CJIAil MPE3eHTauud WU
COINPOBOXKIAETCA CXEMAaMM, HarJIIJHbIMU TaOJIULIAMU.

3. BmecTo NMCEMEHHOIO OTBETA CTYJIEHTaM IPEJIaraeTcsi OTBEYaTh YCTHO.

4. TlpenycmaTpuBarOTCsI MHIMBUIya bHbI€ KOHCYJIbTAI[MU CO CTYACHTOM.
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CocraButens (1):

noteHT kadenps OHECKO o UBT Crykosios C.B.
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