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1. IlepeyeHb MIaHHPYEMBIX pPe3yJbTATOB 00y4eHHs N0 JUCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI
NPOrpaMMblI

B pesynbrare ocBoeHus mporpamMmbl OakanaBpuatra OOyYalOIIMKCS JOJKEH OBJIAJETh
CIICAYIONIMMU Pe3yabTaTaMH O0yUSHHS 110 JUCIUTLTHHE (MOJTYIIIO):

Koow PesynabraTsl ocBoenusi OOI1 Ilepeyenb MIaHUPYEMbIX
Komnemeny Cooeporcanue KomnemeHyuil pe3yJ1bTaTOB 00y4eHHs 110
uu AUCHHIIHHE
3HaTh: OCHOBBI COBPEMEHHBIX
— CHOCOOHOCTBIO COOHMpPATh, HAYYHBIX UCCIIEIOBaHM B 001aCTH
oOpabatbIBaTh U HapajjieIbHOro IPOrpaMMHUPOBAHUS.
HHTEPIPETUPOBATH JaHHBIE Ymerb: codupats, 00pabaTeiBaTh U
TK-1 COBPEMEHHBIX HayUHBIX UHTEPIPETUPOBATh JAHHBIE
UCCIIEIOBaHU M, HEOOXOIMMBIE [l | COBPEMEHHBIX HAYUHBIX
(bopMHpOBaHHUs BBIBOJOB 110 UCCIIeIOBaHUH.
COOTBETCTBYIOLIUM HayYHBIM Brnaners: ciocOOHOCTBIO
UCCIIEI0BaHUSIM (bopMHpOBaHUS BBIBOJOB IO CBOUM
HAay4YHBIM HMCCJICOOBAHHUAM.

2. MecTo TMCHUITHHBI B CTPYKTYpe NporpaMMsl 6akajiaBpuara

JucuumnuHa  «TeXHONOruM  MapajjiesIbHOIO  MPOrPaMMHUpPOBAHUS»  OTHOCHTCA K
BapHaTUBHOMN YacTH y4eOHOTO IJIaHa.

[lenbto ocBoeHUs IUCHMIUIMHBL “TeXHOJIOrMM mapaieIbHOro IMPOrpaMMUPOBAHUS
ABISIETCA — OCBOGHHME ©0a30BbIX 3HAaHMM B 00JACTH  ApXUTEKTYpbl COBPEMEHHBIX
MHOTONPOIIECCOPHBIX BBIYMCIUTENBHBIX CUCTEM, HapajuleabHOM 00paboTku uH(pOpMaluy,
TEXHOJOTMIl  OpraHM3alMyd  NapajuUleJbHBIX  BBIYMCIEHMH  HAa  MHOTOINPOLIECCOPHBIX
BBIUMCIUTEIbHBIX KOMIUIEKCAX C pacHpeeIeHHON WK o0LIeil onepaTuBHON MaMsThIO.

Kypc 3annmaer ocoboe mMecTo B yueOHOM IIaHE CPeAM IUCLMILIMH M0 €ro 3Ha4eHUIO.
Bmecte ¢ kypcamm 1O OpOrpaMMHUpPOBAaHMIO, Kypc “TexHONOrMuM mapauiesIbHOro
IpOrpaMMHUPOBAaHUS” COCTaBJIIET OCHOBY 00pa3oBaHMs CTYJIEHTa B YacTH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.

Jli 0CBOEGHHMS AaHHOW AMCUUIUIMHBI HEOOXOIMMBI KOMIIETEHIIMH, C(hOPMUPOBAaHHBIE B
paMKax OCBOEHHS IUCLUUIUIMH: JAMCKpETHas MareMaTuka, WH(opMmaTuka, MporpaMMHpOBaHUE,
KOTOpBIE YUTAIOTCS NEPEN N3YUEHUEM JaHHOW JUCLUILINHBIL.

3HaHMsI, HABBIKU U YMEHUS, IPUOOpPETEHHBIE B pE3yJIbTaTe MPOXOXKACHUS Kypca, OyayT
BOCTpeOOBaHbl MpPHU H3YYEHUM AMCLUUIUINH, CBA3aHHBIX C pacHapajielMBaHHEM pPa3IUYHBIX
BBIUMCIUTENbHBIX aJITOPUTMOB C [PUMEHEHHEM Haubojiee MOMYJISIPHBIX TEXHOJOTUI
NapajuIeJIbHBIX BBIYMCIEHUM, a TAaK)Ke MPU NMPOBENECHUU BBIYMCINTENBHBIX JKCIEPHUMEHTOB B
ClIy4ae BBIIIOJHEHUS MTOTOBOM KBaIM(UKAMOHHON paboThl, CBA3aHHOM C peaau3anuen
BBICOKO?()(DEKTUBHBIX MapauIEIbHBIX AITOPUTMOB.

JlucuumuinHa u3ydaeTcst Ha 2 Kypce B 4 ceMecTpe.

3. O0beM TUCHUNIUHBI (MOAYJIS1) B 3a4€THBIX €IMHUIIAX C YKA3aHHEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCcOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4yalommxcs ¢
npenojaasareseM (10 BUAaM 3aHATHIA) H HA CAMOCTOATEJbHYI0 padoTy 00y4arouuxcst

OO6miast TPyIOEMKOCTh JUCIHUIUIMHBI  COCTaBIISET 5 s3averwerx emmaNn, 180
aKaJEMHUYECKUX YaCOB.
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3.1.

O0vém oucyunaunvl (Mo0ys) NO 6UOAM YUEOHBIX 3aHAMUIL (6 Yacax)

O0BEéM TUCHUTIINHBI

Bcero yacon

JUTs1 O4HOM (hOpMBI 00yUICHUS

OO6m1ast TpyA0EMKOCTh TUCIUILIUHBI 180
KoHnTtakTHas pabora o0ydaronxcs ¢ mpemnoiaBaresiem (1o 72
BHJIaM Y4EOHBIX 3aHSTHIA) (BCETO)
AynutopHas pabora (Bcero): 72
B TOM YHUCJIE:
JICKITUU 36
nabopaTopHbIE PaOOTHI 36
CamocrostenpHas pabora o0ydaromuxcs (Bcero) 72
Bun nmpomMexxyTodHOM aTTecTanuu odydvaromierocs (3a4er / 3K3ameH
9K3aMEH) 36

4. CoaepkaHue JUCHHUILIMHBI (MOAYJIA), CTPYKTYPHUPOBAHHOE 10 pa3aeaaM (TeMaM) ¢
9
YKa3aHUEM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHNA

4.1.

Pazoenvt Oucyunaunvt (Mo0yns) u mpyooemrKocms no 6U0am y4eoHvix 3anamuil (6
aKademMuuecKux 4acax)

Buner yaeOHBIX
= 3aHATHH, BKITIOYas
§ CaMOCTOSTENLHYIO
< paboty
S o0ydJaronmxcs
Ne Paznen g U TPYAOEMKOCTb (B Popmi TeKyIIEro
> KOHTPOJIS YCIIEBAEMOCTHU
/1 JUCITUTUTUHBI 2 yacax)
X ayautopHsle | Cam
= yuebHBIE | 0CTO
§ 3aHSATHSA ATEN
8 Jex. | Ja6. | DN
paod.

1 | OcHoBHBIE  HampaBiieHus | 6 2 0 2 IIposepka TECTOBBIX
pa3BuUTH 3aJ]aHuid,  JOMAIIHEro
BBICOKOTIPOU3BOUTEIBHBIX 3aaHMsL.

KOMITHIOTEPOB

2 | OgHomporeccopHas 10 2 2 4 IIposepka TECTOBBIX
OTITUMH3AIIHS ATOPHUTMOB 3aJaHuid,  JIOMAIIHETo

3aJJaHMsL.

3 | Ouenkn 8 2 2 2 [TpoBepka TECTOBBIX
MIPOU3BOIUTEIILHOCTH 3aJaHuii,  JIOMAIIHero
BBIYUCIIUTENILHBIX CHCTEM 3aJIaHMsL.

4 | Knaccuduxamms 4 2 0 2 IIpoBepka TECTOBBIX
MHOTOIPOIIECCOPHBIX 3aJJaHUN.
BBIYUCIIUTENIBHBIX CUCTEM

5 | IIpobnemsl coznanus 8 2 2 2 [IpoBepka TECTOBBIX
KJIACTEPHBIX CHCTEM 3aJaHHH.

6 | [Mapagurmer, Mogenu u 8 4 0 2 [Iposepka TECTOBBIX
TEXHOJIOTUH MapaIeIbHOTO 3aJaHUH.
IPOTPaMMHUPOBAHUS

7 | IlapannensHoe o4 4 20 24 IIpoBepka TECTOBBIX
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POrpaMMHUPOBaHUE C
HUCITOJIB30BaHUEM

3aJIaHuH,

JOMAaIITHUX

3aJlaHUld, CEMECTPOBOIO

uHTepdeiica nepenauu 3a/1aHusl.
coobmienuit MPI

8 | [MapamnensHOE 26 4 2 10 [TpoBepka TECTOBBIX
MIPOrpaMMHUPOBAHKE HA 3aJaHuid,  JIOMAIIHEro
cUcTeMax ¢ oouei 3a/1aHusl.
namsateio (OpenMP)

9 | [MapamnensHOE 24 4 2 8 [TpoBepka TECTOBBIX
[IPOrpaMMHUpPOBAHUE Ha 3a/1aHUM.

CUCTEMax CMEIIaHHOTO
TUTIA

10 | OTnanka, TpaccUpOBKA U 8 2 2 4 [TpoBepka TECTOBBIX
npouIMpoOBaHUE 3aJaHuid,  JIOMAIIHEro
NapajulebHBIX TPOrpaMm 3a/laHusl.

11 | OcHOBHBIE TOHATHS 8 4 2 2 [Iposepka TECTOBBIX
napajuieiu3mMa airopuTMOB 3alaHui,  JIOMAIIHEro

3aJaHMS.

12 | AAropuT™MBI MATPUYHOM 16 4 2 10 [IpoBepka TECTOBBIX
areOphl U UX 3aJaHuid,  JIOMAIIHEro
pacnapaieIMBaHue 3a/laHusl.

DK3aM€EH 36

Bcero 180 36 36 72
4.2.  Cooepicanue oucuyuniunsvt (MoOyis), CHPyKmMypupo8anHoe no memam (pazoenam)
CoaeprxaHue JIeKIIHOHHBIX 3aHATHI

HaumenoBanue paspaena

Coneprxanue pasesna TUCIUIUTAHBI

JMCLUTUIMHBI

OcHOBHbBIE HampaBIEHUS [Tytu
pa3BUTHS HE3aBUCHMOCTb
BBICOKOTIPOU3BOIUTEIBHBIX (bYHKIIMOHATBHBIX
KOMITbIOTEPOB

JOCTUKEHUSI
(GYHKIIMOHUPOBAHUS

YCTPOWCTB,

napamiciim3ma:

OTACIBbHBIX

N30BITOYHOCTD

AIIEMEHTOB BBIYMCIUTEIBHON CHUCTEMBI, TyOIUpOBaHUE
ycTpoiicTB. BekropHas u koHBeiepHas 00paboTka
JAaHHBIX. MHOromnpoueccopHas M MHOTOMAalIUHHAasi,
napajiebHas 00pa0oTKa JaHHBIX. 3akoH Mypa,
caepxkuBarore (GaxkTopbl HapallMBaHUS KOJIHMYECTBA
TPAH3UCTOPOB HAa KPUCTAJUIE M YaCTOTHI MPOIIECCOPOB.
[IpuBnekarenbHOCTh noaxoja napauieabHON
o0paboTkn  gaHHbIX. CraepxuBatoniye  (HakTopbl
MOBCEMECTHOTO BHEJIPEHUS napajuieIbHbIX
BBIYMCIICHU. BelIoMCTBEHHbIC, HAIMOHAJIbHBIE U
Jpyrue TMporpaMMbl, HalpaBICHHbIE Ha pa3BUTHE
MapajuIeTbHBIX BBIYMCIICHUI B Poccun.
HeobxomumMocThb U3y4YeHUs JUCIUTUTNHBI
napajuieIbHOTO MPOrpaMMHUPOBAHUSI. [Tepeuenn
KPpUTHYECKHX  3aJad, pelIeHHe  KOTOphIX  0e3
HCIIOJTH30BaAHUS napajuieTbHbIX BBIYHCIICHUN
3aTPYIHEHO WJIM BOBCE HEBO3MOXHO. ConepxaHue
Kypca  MapajuleIbHOTO  MPOTPAaMMHUPOBAHUS  —
XapaKTepUCTHKa OCHOBHBIX COCTABIISIOIINX OJIOKOB
JIEKIIMOHHOTO Kypca, MPaKTUYECKuX 3aHATH. CHHCOK
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OCHOBHOM M JIOTIOJTHUTEILHOU JINTEPATYPHI.

OpnonpoueccopHas

OIITUMM3al A

[ToBpIlIEHNE TPOM3BOAUTEIBLHOCTH IpoOLiEccOpa IpHU
00pabOTKE MacCHBOB C HCIOJb30BAaHUEM IIMKJIOB.
SIBHBIE  IMKIBI C  IOCTOSHHBIMU  I'paHULAMH.
MHorokparHoe HCIIOJIb30BaHKUE K3lIlla.
Hcnonp3oBaHne NpeIBApUTEIbHOM BBHIOOPKM INpHU
3arpy3Ke [JaHHBIX W3 OIEPATHBHOM MaMATH B KOII
BTOPOro ypoBHs. M3MeHeHHEe MHCTPYKUMN 3a1a4u JUIs
JyYIIEero KJIIHUPOBaHMs. ApPXUTEKTYPHO-3aBHCHMAas
ONTUMM3ALMS;, OTJIMYUS PA3BEPTHIBAHMSI LIUKIIOB JUIS
BEKTOPHBIX M KJULI-OPUEHTUPOBAHHBIX apXUTEKTYP.
KouBeiieprass 00paboTka JaHHBIX. 3aBUCHMOCTH
IPOM3BOJUTENBHOCTH  IIpoleccopa  OT  crmocoba
ONMCAHUS U XPAHEHUS TaHHBIX.

OueHku
MIPOU3BOIUTEIIEHOCTH

BBIYMCIIMTCIBHBIX CUCTEM

CrangapTtHbie METOJIUKH HU3MEpEHUs
npousBogutensHocty  MIPS, MFLOPS u T.a.
[Tpou3BOAUTENBHOCTh  KJIaCTE€pa —  JIATEHTHOCTb,
IIPOITyCKHAast CIIOCOOHOCTb. OO01enpu3HaHHbIE
METOJIUKH U3MEpEeHUs MIPOU3BOIUTENHEHOCTH
MHOTONPOLIECCOPHBIX ~ BBIYUCIUTEIbHBIX  CHCTEM.
TOP500 — MupoBOil peHTHHT CYNEPKOMIIBIOTEPOB
(xpatkas XapaKTepUCTHKA MEePBBIX 5-u
cynepkomnbiorepoB mupa). TOP50 — Poccuiickuii
PEUTHHT CYyNIEpKOMIIbIOTEPOB (KpaTKasi XapaKTepUCTUKA
nepBbIX 5-u cynepkommbioTepoB Poccun). Ilepeuens ¢
XapakTepucTukol CHOUMPCKUX CYNEepPKOMIbIOTEPHBIX
neHtpoB (Tomck, HoBocubupck, KpacHospck, OMmck).
CocTosiHME BOIIpOca MapajuIebHBIX BBIYMCIECHUN B
KeMepoBCKOM rocy1apCTBEHHOM YHUBEPCHUTETE.

Knaccudukanms

MHOT'OITPOLECCOPHBIX

BBIYUCIIUTCIBHBIX CUCTEM

Cucrembl C pacnpeneseHHON, o0O0Iel MmaMsThIo,
IIpUMEpBl cucTeM. MacCHBHO-TIapajlIeIbHbIE CUCTEMBbI
(MPP). CumMMeTpHuuHbIe MYJIbTUIIPOLIECCOPHBIE
cucteMsl (SMP). ITapanienbHble BEKTOPHBIE CHCTEMBI
(PVP). CucteMbl ¢ HEOTHOPOJHBIM JOCTYIIOM K aMSTH
(Numa), npumeps! cucteM. KommbroTepHble KIIacTephl
— CHEUMATU3UPOBAHHBIE U TOJHO(PYHKIHOHAJIBHBIE.
HcTopust BOSHUKHOBEHUS! KOMIIBIOTEPHBIX KJIACTEPOB —
npoekt Beowulf. MeTa-KOMOBIOTUHT — TIpUMEpPHI
neiictByromux npoektoB. Kmaccudukanus dnunHa,
[llopa u 1.1. Opraauzamnusi MEXIPOIIECCOPHBIX CBS3EH
— KOMMYHUKaIIMOHHBIE Tononoruu. [Ipumepsl cereBbIx
pelieHuit  AJi1  CO3/aHHsA  KJIACTEPHBIX  CHCTEM.
CoBpeMeHHbBIE MUKPOIIPOLIECCOPHI, UCIIOJIb3YEMBIE NTPU
IIOCTPOEHNH KJacTepHbIx pemeHuil. Kommanus T-
1aT(OPMBI.

[Tpobnembr
KJIACTEPHBIX CUCTEM

CO31aHusA

Bynymuii  kimactep  onmpenensitoT  CyHIIECTBYIOIINE
3amaun. [lmiocbl M MHUHYCBI CBOEro Kjactepa |
apeHayemoro. broomker Ha  0oOCIyXHUBaHUE U
cojgepxkaHue kiacrtepa. KamgpoBoe —obecnedeHue.
bazoBas wumH(pacTpykTypa: TMOMEIIEHHE, CHUCTEMBI
OXJIAXKICHUS BO3]lyXa, 1o, 0€30MacHOCTb.
[IpoexTupoBaHue apXUTEKTYPhl: 0a30BbIE KOMITOHEHTHI
KJIacTepa, KOMIIOHOBKA KJIaCTEpa, BHIOOpP Mpoliieccopa,
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orepaTUBHAs MMaMATh, TUCKH, TOJIOBHOM y3el KiacTepa,

ceTeBast uH(ppacTpykTypa  (KOMMYHUKAIMOHHAS,
TpaHCIOpTHasA, cepBucHas). I[locraBka M MOHTax
000py0BaHusl. YcraHoBKa u HAcCTpolKa

nporpaMMHoro otecriedenusi. Cpencta pa3pabOTKH U
NPUKIIAJHOE TPOrpaMMHOe obecrieueHue. MOHUTOPUHT
kiactepa. O6cnyxuBanue kiacrepa. UndopmannonHo-
BBIYUCIIUTEIbHBIN nopran Kemeposckoro
roCyJIapCTBEHHOI'O YHHBEPCUTETA.

[Tapagurmel, Mozenu u
TEXHOJIOTHHU MapasieIbHOTO
MIPOrpaMMHUPOBAHUS

QOYHKIMOHAIBHBIA NApPAIEIN3M, [NapAUICIU3M 110
nanubIM. [lapanurma master-slave. Ilapagurma SPMD.
[Tapagurma konseitepuzanuu. [lapaaurma “paznensii u
BiIacTBY’. CHEKyJATUBHBIA Napajieau3sM. BaxxHocTh
BBIOOpA TEXHOJOTUM [UJISl peaiu3aliy ajIropuTMa.
Moaens oOMmena coobnrenusmu — MPI. Monenps o0mieit
namsatdy — OPENMP. Koxuenuus BHUpTyaabHOM,
pasnensiemoit mamsatu — Linda. Poccuiickue pa3paboTku
— T-cucrema, cucrema DVM. IlpobGnemsl co3nanus
CpeICTBA  aBTOMATUYECKOTO  pacrapajuieuBaHus
Iporpamm.

[TapannensHOE
MpOrpaMMHUpPOBaHUE c
UCIONIb30BaHUEM HUHTepdeiica
nepenaqn coodniennii MPI

bubmuoreka MPI. Moxens SIMD. Uaunuanuzanusa u
3agepmieHne MPI-npunoxenns. TodeuHsle OOMEHBI
JaHHbIMM  Mexay Inpoueccamu  MPI-nporpaMmsl.
Pexumbr  Oydepuszanmu. [Ipobmema  deadlock’os.
KonnexktuBHbie B3aumojneicTBusi mnporeccoB B MPIL
YrpasieHue rpynnaMu 1 KOMMyHukaropamu B MPL

[TapannensHOE
MPOrPaMMHUPOBAHHE Ha
CUCTeMax ¢ oO0mie mnamsIThIo
(OpenMP)

Beenenue B OpenMP. Crangaptsl nporpaMMUpOBAHUS
JUIsL cucTeM ¢ paszaensiemoid mnamsaTeio. Co3gaHue

MHOT'OIIOTOYHBIX IIPUIOKECHUMN. Hcnonb3oBanue
MHOTOIIOTOYHOCTH  IPpU  HPOTPaMMHUPOBAHUU  JUIS
MHOTosiZIepHbIX Tu1aThopM. CHHXpOHHM3ALMS JTaHHBIX
MEXIy BETBAMM B IApPALIEIBHOM  IIporpamme.

Jupextussl s1361ka OpenMP.

[TapannensHoe
MpOrpaMMHUpPOBaHUE
CHUCTEMax CMEIIAaHHOTO THIa

Ha

['uOpunnbie Mosenu nporpammupoBanus SMP-cucrem.
Ilepenaua  maHHBIX  MEXAY  y3JaMH  KjacTepa
¢yaknussmu MPI, oOMeH JaHHBIMU BHYTPH Y3714 MEXKIY
anpamu rnporeccopa yepe3 notoku OpenMP. IlpaBuna
3alycKa MNapajyielbHbIX MPUIOKEHUH, HAMHCAHHBIX C
ucnonb3oBanueM OpenMP+MPI.

Otnanka, TpacCUpOBKa M
npodunupoBanue
IapaJuleNIbHBIX IPOrpaMM

Knaccudukanus omub0OK mnapajuieNbHbIX Iporpamm
(cuitbHBIC, c1a0bIe OIIHOKM ...). OCOOEHHOCTH OTJIAIKH
napajuieabHbIX npuioxeHui. TpaccupoBka. Otnaaka ¢

MIOMOLIBIO MOCJIEN0BATEIbHBIX OTJIAYMKOB.
[TapannensHbIi OTnaguuk TotalView.
[TpodunupoBanue. budmmoreka MPE. Cpenctsa MPI
TSt BU3YyaJu3aluu TPacchl M1apajuIeIbHOTO
MPUIIOKEHUS.
OcHoBHBIE noHsATus | CTeneHp mapajuieiu3Ma  YUCIEHHOTO  alropuTMa.
rapajuieJIn3Ma aropuTMOB Cpennsis ~ CcTemneHb  NapajUleiu3Ma  YUCIEHHOTO

aIropuT™Ma. 3€pHUCTOCTh AITOPUTMA. YCKOpPEHHE U
3¢ (PEKTUBHOCTS. 3akoH Awmpana. AJroput™M
MCCJICIOBAHMSI CBOMCTB NapaJyICIbHOTO aJIrOpUTMa.
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OmnpeneneHue nmapauieIn3Ma: aHaJIH3 33/1a491 C EeNbI0
BBIJICJIUTH T10/133J1a4M, KOTOPBIE MOTYT BBITOJHATHCS
OJTHOBpPEMEHHO. BrIsiBiIeHNE mapanenn3ma: H3MEHEHUE
CTPYKTYpPBI 3aJaud TaKHUM OOpa3oM, YTOOBI MOXKHO
Ob110 3(h(heKTHBHO BBHIMONHATH moja3anaqu. s storo
qacTo TpeOyeTcs HAWUTH  3aBUCUMOCTH  MEXIY
HoJ3a/layaMi ¥ OpPraHU30BaTh HCXOIHBIN KOJI Tak,
4TOOBI MMH MOXHO ObUIO 3((HEKTUBHO YIPABIATH.
Bripaxxenne napaulenu3Ma; peanuzanus
[apajuleIbHOTO  ajJIrOpUTMa B HCXOJHOM KoOzIe C
HOMOIIBIO CHUCTEMBl O0O3HAUCHHWH NapauIeIbHOTO

MIPOrpaMMHUPOBAHUSI.
AnroputMbel MaTpuyHoi | [lapaiienbHblil adroput™M yMHOXKEHHSI MaTpPHIIBI Ha
2 anreOpsl u UX | BEBKTOp M €ro YCKOpPEHHE TII0 CpPaBHEHHUIO C
pacnapaiieBaHue nocieoBaTeNbHbIM  anroput™MoM.  llapannenbHbiid

QITOPUTM YMHOXKEHUS MaTpHIbl HAa MATPULy M €ro
YCKOPEHHE II0 CpPaBHEHHUIO C IOCIE0BATEIbHBIM
anroputMoM. IlapaynenbHbIi  aNrOpUTM  pEIICHUS
CJIAY npsameim metonoMm ["aycca u ero yckopenue 1o
CPaBHEHHUIO C  IIOCJIENOBATEIBHBIM  aJrOPUTMOM.
[TapannenbHbId aJIrOpUTM peLeHus CJIAY
UTEepAMOHHBIME MeTonaMu SIkobu, ['aycca - 3eitnens
U UX YCKOPEHHUE II0 CPaBHEHUIO C IOCIEA0BATEIbHBIM

QITOPUTMOM.
Coaep:xanue JJaDOPATOPHBIX 3aHATHI

HammenoBanue pasnena Coneprxanue paszena JUCIUTUTAHBL
JUCHUTUIMHBI

OcHOBHBIE HaIpaBIEHUS Homamaee  3amaHue:  0030p  HampaBlICHUM
pa3BUTHS Pa3BUTHSL BBIYUCIUTEIBHBIX CHCTEM C HETPAJUIIMOHHOM
BBICOKOTIPOU3BOIUTEIHHBIX APXUTEKTYPOH.

KOMIIbIOTEPOB
OpnnomnporueccopHas Conepxanue 1a00paTopHO pabOTHI:
ONITUMU3ALHS — OpgHomponeccopHast ONITUMU3ALIHS
NPEUIOKEHHBIX aITOPUTMOB.
JlomamHee 3amaHMe: ONTHMH3ALMUS  TPEIIIOKEHHBIX
QITOPUTMOB, orpeJiesieHue 3P HEKTUBHOCTH
ONITUMU3AIHH.

OneHku Copneprxanue 1abopaTopHOil pabOTHI:
MIPOU3BOIUTEIIEHOCTH — Ormpenenenue MIPOU3BOIUTETLHOCTH
BBIUUCIIUTENILHBIX CUCTEM KJIACTEPHOU CHCTEMBI.

Jomaraee 3aJjaHHe: oIpezieTIeHue
POU3BOIUTENILHOCTH JIOMAIIHEr0 KOMITBIOTEPA.

[IpoGiembr co3nanus | Coneprkanue J1adbopaTopHOU pabOTHI:

KJIACTEPHBIX CHCTEM — H3ydeHue HaCTPOIKHU KIaCTEPHON CHCTEMBI.
JlomamiHee — 3a/aHue: HacCTpoWKa  JOMAIIHEro
KOMIIbIOTEpPA  JUISI  BBIOJHEHHS  MOCIIEIYIOIINX
JIOMAIIIHUX 3aJJaHHH.

[TapannensHoe Copepxanue 1a00paToOpHBIX padoT:
IPOrpaMMHUPOBAHUE c — O3HakoMJIeHHE C TpaBWwiIamMu paboOThl Ha
UCIOJb30BaHUEM HHTep(elica knactepe.  MPIl:  TlepBas  mapaiienbHas
nepenaun coodmniennii MPI nporpamma. KoMmwisiiinst U 3armyck mporpamm.
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TectupoBaHuEe  KOMMYHUKAIIMOHHOW  CpPEIbI
kiacrepa. TecTupoBaHHE MPOU3BOAUTEIBLHOCTH
KJ1acTepa.

— MPI:  Ilepemaua  1maHHBIX C  I[IOMOIIBIO
OJIOKUPYIONINX KOMMYHHUKAITMOHHBIX (DYHKIIHIA
tumna “Touka-Touka”.

— MPI: Jlpyrue Buzabl nepenayd JaHHBIX C
MOMOIIHI0 KOMMYHHKAITMOHHBIX (DYHKIUN TUTIA
“Touka-Touka”.

— MPI: OgnoBpeMeHHas nepeada JaHHbIX.

— MPI: KonnextuBHbie oniepaiu.

— MPI: I'mo6asibHbIe BEIYUCIUTENBHBIE ONEPAIUH.

— MPI: Co3aganue npou3BOIHBIX TUIIOB JIAHHBIX.

— MPI: Ilepenava ynakoBaHHBIX JaHHBIX.

— MPI: Pabora ¢ rpynnamMu 1 KOMMYHHUKATOPaMH,
CO3/IaHH€ BUPTYATbHBIX TOMOJIOTHH.

Jomamnue 3amaHus: co3faHue mnapamuieabHeix MPI-
IPOrPaMM.

[TapannensHoe
MIporpaMMHPOBaHUE Ha
cucreMax C OOmell MnamMsaTbio

(OpenMP)

Coneprkanue 1a00paTOpHBIX padoOT:
— OpenMP: TlepBas mnapamienbHas Iporpamma.
Komnumsiiyst 1 3amyck mporpaMm.
— OpenMP: upexktusr OpenMP, Ilepemenusie
OKPY>KEHHS.
— OpenMP: bubnuoteunsie GyHKINU.
— OpenMP: CpencrBa CHHXpOHHU3AIIHH.
— OpenMP: PactmpeHHBIC BO3MOKHOCTH.
Jlomamaue  3amaHds:  CO3JMaHWE  IapaylielbHBIX
OpenMP-niporpamm.

OTtnagka, TpaccupoBKa U
npopuINpoBaHue
IapaJuleNIbHBIX IIPOrpaMM

Coneprkanue 1a00paTOpHBIX padoOT:

— MPI: Otnanka, TpaccupoBka, IpopUINpOBaHHE
napajieNIbHbIX POrpaMM, ONTUMHU3ALHS.

— OpenMP: Ornanka, TpPaccUpoOBKa,
npopIIMPOBaHUE TapaUIETBHBIX IPOTPAMM,
ONTUMU3ALHSL.

Homamane 3amanus: ycranoBka [IO Ha mgomanrHem
KOMIIbIOTEpE ISt OTJIAJIKH, TPAaCCUPOBKH,
poIIMPOBAHHS MTAPATUICIBHBIX TPOTPAMM.

OCHOBHEBIE HOHATUA
napajuiesin3Ma aropuTMOB

Copneprxanue 1a00paTOpHBIX paboT:
— CpaBHeHue TEOPETUYECKUX OIIEHOK
3P PEKTUBHOCTH pacrnapasuieIMBaHus c
MOJTyYCHHBIMH YHCIICHHBIMU OIIEHKaMHU.
JloMaiiHue 3a1aHus: TPOBECTU TEOPETUUECKYIO OLIEHKY
(¢ (PEeKTUBHOCTH pacrapaieTuBaHusl MapauieIbHON
IPOTrpaMMbl ¥ CPAaBHUTH C YHCIIEHHOW OLIEHKOM.

ANTOpUTMBI  MaTpUYHOU
anreOpbl " ux
pacnapaieIMBaHue

Coneprkanue 1a00paTOPHBIX U JJOMAITHUX padoT:
— Peanuzanms  npocTedmmMx — mapaiesbHBIX

arOpUTMOB ~ MaTpuuHOW  anrebpel.  MPI,
OpenMP, MP1+OpenMP.
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5. IlepeuyeHb y4eOHO-MeTOAUYECKOTO o0ecredeH s sl CAMOCTOSITE/IbHOI PadoThI

10




00y4YarIIUXCS M0 JUCHUILIMHE (MOYJII0)

AdanacreB K.E. OcHOBBI BBICOKONTPOM3BOAUTENBHBIX BhrunciaeHuid. Tom II. Texnomoruum
napajieIbHOro nporpammupoBanust: yueonoe nocobue / K. E. Adanacses, C. B. Crykonos,
B.B. Mansimenko, C. H. KapabueB, H. E. Annpee; KemepoBckuii rocynapcTBeHHBIN
yauBepcuteT. — Kemepoo, 2012. — 416 c. URL: https://e.lanbook.com/book/44309 (nara
obpamienus: 19.05.2017).

AcdanacbeB  K.E.  OCHOBBI  BBICOKOIIPOM3BOAMTENBbHBIX  Bblumcienuii. Tom L
BricokoIpon3BOIUTENbHBIE BBIYUCIUTEIbHBIE CUCTeMbl: yueOHoe mocobue / K. E.
AdanaceeB, C. 10. 3aBoskun, C. H. Tpodumo, A. H. Bmacenko; KemepoBckwii
rocyJapcTBeHHbI  yHuBepcuter. —  KemepoBo, 2011. — 228 c¢. URL:
https://e.lanbook.com/book/30123 (nata oopamenwus: 19.05.2017).

[Ton6ensckuit B.B., ®omun C.C. Kypc nporpammupoBanusi Ha s3eike Cu, M3marenscTBo:
"IIMK IIpecc", 2012 T, 384 c.
URL.: https://e.lanbook.com/book/4148 (nara obpamenus: 19.05.2017).

. MOH]I OLIEHOYHBIX CPeJCTB /sl IPOBeAeHUs MPOMEKYTOUHOI aTTecTaAlNU
00y4aomuxcs Mo JUCHUIIHHE (MOLYJTI0)

Ilacnopm ¢ponoa oyenounvix cpedcme no oucyunaune (M0o0ynio)

KonTponupyemsie pazneinst (Temsl) | Ko KOHTPOJINPYEMOW | HAMMEHOBAHUE
/0 | JUCLUIUIAHEI KOMITETCHIIMU (WK €€ 4acTh) / U | OLIEHOYHOTO
(pe3yabpTaThl 1O pas3zenam) ee  GopMylIHpOBKa — 1O | CpelCTBa
JHCENAHUIO
OcHOBHbIE HalpaBJCHUs Tect
pa3BUTHSA K-1
BBICOKOITPOU3BOIUTEIIBHBIX
KOMIIBIOTEPOB
OpnnomnpoueccopHas Tecr,
ONITUMM3AINS T1IK-1 JIoMarnrtHee
3aJlaHue
OrneHKH Tecr,
IIPOU3BOIUTEIBHOCTH I1K-1 JIOMalIHee
BBIUHCIUTEIbHBIX CUCTEM 3aJlaHue
Knaccudukanus Tect
MHOTOITPOIIECCOPHBIX [K-1
BBIYHMCIIUTENbHBIX CHCTEM
[TpoGnembr CO3MAHMS | v g Tect, pomamHee
KJIACTEPHBIX CUCTEM 3aJlaHue
[Tapagurmel, Mozxenmun W Tect
TEXHOJIOTHH napamtensHoro | [1K-1
IPOrPaMMHUPOBAHHUS
[TapannensHoe Tectr, pomaiiHee
IpOrpaMMHUPOBaHKE | K-1 3aJlaHue,
HCII0JIb30BaHUEM uHTepdeiica KOHTPOJIbHAS
nepenaun coobmenuid MPI pabota
[TapannensHOE Tecr,
IIPOrpaMMHUPOBAHHUE HA CUCTEMAX C JIOMalIHee
o0uieit mamareio (OpenMP) [K-1 3a/1aHue,
KOHTPOJIbHAS
pabora
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Ne | KonTponupyemsie pa3aens (Tembl) | Kon KOHTPOJUPYEMOIl | HAMMEHOBaHUE
/1 | AUCIUITUHBI KOMIETeHIIMH (Win e€ yacTh) / ¥ | OLEHOYHOTO
(pe3yabTaThl O pa3zienam) ee  (opmymupoBka —  no | cpelcTBa
JHCENAHUIO
9. [TapannensHOE Tecr,
IPOrpaMMHUPOBAHUE Ha CHUCTEMAaxX JIOMalIHee
CMENIAaHHOT'O THUIIA TIK-1 3aJIaHue,
KOHTpOJIbHAsI
pabora
10. Otnagka, TpaccHpOBKa H Tecr,
npodwimpoBanre napamiensHbix | [1IK-1 JoMalllHee
IporpaMm 3aJlaHue
11. OcCHOBHBIE ITOHATHS Tecr,
napajuieau3mMa aropuTMOB [IK-1 JIOMalIHEEe
3aJJaHue
12. AnropuT™MbI MaTpUYHOU Tecr,
anreOpbl U ux pacnapamuienusanue | I1K-1 CEMECTPOBOE
3aJlaHue
6.2. Tunogvie KOHMPONLHBIE 3A0AHUA UIU UHBLE MAMEPUATbL
6.2.1. Dx3ameHn
Bomnpocsr:

1. OcHOBHbIE HampaBi€HMsI PA3BUTHUSI BBICOKONPOU3BOAUTEIbHBIX KOMIbIOTEPOB. IlyTH
JOCTIDKEHUSl  Mapajyleu3Ma:  HEe3aBUCHUMOCTh  (DYHKIMOHUPOBAHHUS  OTAEIbHBIX
(YHKIIMOHAJIBHBIX YCTPOWCTB, M30BITOYHOCTH 3JIEMEHTOB BBIYMCIUTEIBHON CHCTEMBI,
OyOIupoBaHHUE YCTPOMCTB.

2. BexTopHas u KoHBeWepHas 00pabOTKa TaHHBIX.

3. MHoronpoueccopHas 1 MHOTOMAaIlIMHHAs, TapajljienbHas 00paboTka JTaHHbIX.

4. 3axon Mypa, caepxuBaroiue (pakTopbl HapallMBaHUS KOJUYECTBAa TPAH3UCTOPOB Ha
KpUCTaJlIe M YacTOThl MpoueccopoB. Crepkuparonye (GakTopbl ITOBCEMECTHOTO
BHEJPEHHUS MapaljIeNIbHbIX BBIYUCICHUH.

5. IlepeueHb KpUTHYECKUX 3ajay, PELICHHE KOTOPBHIX 0€3 MCIIOJIb30BaHMs HapasuleNbHbIX
BBIYHCIICHUH 3aTPyIHEHO UJIM BOBCE HEBO3MOXKHO.

6. CranpapTHble METOUKU U3MepeHus npousBoautensuoctu MIPS, MFLOPS u 1.4.

7. Knaccudukaius MHOTONPOLIECCOPHBIX BHIYUCIUTENbHBIX CUCTEM.

8. Ilapamurmel, MOJENIN M TEXHOJIOTUH MapaJIeIbHOIO IPOrPaMMHUPOBAHHUS.

9. TIlapamuienpbHOE TPOTPaMMHUpPOBAHHE C HCIOJNB30BaHWEM HHTepdeiica Tmepenadn
cooOmiennit MPL.

10. TTapamrenpHOE TPOrpaMMUPOBAHKE Ha CHCTeMax ¢ oo0mel mamsaTeio (OpenMP).

11. MapamnenbHOE MIPOrpaMMHUPOBAHKE HA CUCTEMAaX CMEIIAaHHOTO THIIA.

12. TapamrenpHOE IPOrpaMMHPOBaHNE HA TPAPUIECKUX MPOIECCOpax.

13. Knaccuduxanus onmOok napauieabHbIX MporpamMm (CHIbHbIE, cIa0ble OLINOKH ...).

14. OcobeHHOCTH OTIAIKU MapaUICIbHBIX TpUiIokeHui. TpaccupoBka.

15. Ompenenenne napaienu3Ma: aHaTU3 3a/la4d C LEIbI0 BBIJICIUTh MOJ33/1a4H, KOTOpPhIE

MOTYT BBITIOJTHATHCS OJTHOBpEMEHHO. BhIsBIIeHUE TTapajuIeu3Ma: H3MEHEHHE CTPYKTYPBI
3aa4i TakuM 00pa3oM, 4TOOBl MOXHO ObLIO 3((EKTHBHO BBHIMONHITH MOM3a/IaUH.
Bripakenue nmapajuieu3Ma; pearn3alis NapauieIbHOTO alrOpUTMa B HCXOJTHOM KOJIE C
MTOMOIIBIO0 CUCTEMBI 0003HAUYCHUH TTapauIeTbHOTO MPOTrPAMMUPOBAHHUS.

TecTnl MO KYpCy
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[TpoBepka 3HaHMiT OCHOBaHa Ha TecTupyrolei nmporpamme (http://tests.kemsu.ru).

JlanHasi mporpamma Mo3BOJIIET pa30UTh oOlIee KOJIUYECTBO BOMPOCOB HAa MOATPYMIBI 1O
TEMaM, a 3aTeM, B IPOLIECCE TECTUPOBAHUS CIIydallHBIM 00pa3oM BBIOMPAET BOMPOCH U3 KaXKI0U
TE€MBbI, MPOMOPLHOHAIBHO MOATOTOBJICHHBIM BompocamM 1o dToi Teme. Kaxnawii Ttect
npezcrasieH 20 Bonpocamu. [Tociae mpoxokaeHus: TECTUPOBAHUS MPOBOJUTCS coOece0BaHNe C
KQXKIBIM CTYJIEHTOM C Pa300poM pe3ylbTaTOB TecTHpoBaHMs. MTOroBas oleHka BBICTABISETCS
UCXOJS U3: PE3yNIbTAaTOB Oece/bl CO CTYIEHTOM, PEKOMEHAALNH TPEnoaaBaTes J1a00paTOpHbIX
3aHATUMN, OLICHKH BBIIIOJIHEHUSI CEMECTPOBOM pabOThl, KayecTBa U 0OOCHOBAaHHOCTH OTBETOB Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI.

EcTb aBe BO3MOXXHOCTH MPOXOKJICHHUS TECTHPOBAHUS: B PEKUME SK3aMEHa U B PEKUME
IPOOHOrO TECTUPOBAHUS.

[TpoxoxkaeHre TEeCTUPOBAaHUS B pEXHUME 3K3aMeHa IPOXOIUT MPU HENOCPEACTBEHHOM
y4acTHH TpernojaBaTens (mpu nmomouu crenuainbHoro 10 Ha3HayaroTCs CTyAEHTaM JIOTHHBI U
apoJin).

[Tpoxoxxaerne mpoOHOTO TECTUPOBAHMS BOZMOKHO 0€3 yJ4acTHsI IIPETIo1aBaTellsl.

W3 Bcero 6anka BOMpoCoOB st POOHOTO TECTUPOBAHUS JOCTYIHO 0K0Ji0 20% BOMPOCOB.

Pexomenayercst mpoiiTu mpoOHOE TECTHPOBAHUE, JUISI TIPOXOXKACHUSI KOTOPOTO Tpedyercs
yKa3aHHe TOJBKO JIOTHHA. JIOTUH U1 pOOHOro TeCTHpOBaHUS - €Xxaml.

JJist 3TOr0 HEOOXOIUMO:

1) B 6pay3epe HabpaTh ajipec pa3MeleHus Tecta B ceTu MHTepHeT

http://tests.kemsu.ru/

2) BeiOpaTh myHKT "[IpobHOe TecTupoBanue”

3) B MOSIBUBIIIEMCSI OKHE BBECTH JIOTHH - "'eXxaml1"

4) nmanee BBIOpaTh KypC M yKa3aTh OJHO U3 ABYyX: "TecTupoBaHue mo BceM TeMaM' WU
"Bb100p TE€MBI JU1sl TECTUPOBAHUA"

bonee nmoapobHas crnpaBouHas WH(OpMAaLMS TOCTyIHA HAa CaMOM CalTe TECTHUPOBAHHS B
nyHkTte "ITomomp".

[MpoiiTu npoOHOE TecTUpOBaHUe ceituac - http://tests.kemsu.ru/

bank TecroB HacuuThiBaeT okoso 300 BOmpocoB, OJHAKO B TMPOILIECCE BEJEHUS
TUCIUIIIMHBL OH TOCTOSIHHO TMOMOJHSETCs. Tak Kak JUCIMIUIMHA BENETCS CPaBHUTEIBHO
HEJaBHO, TO BO3MOJKHO JIOTIOJHEHHE €r0 HEKOTOPBIMH TEMaMH M PAacCMaTPHUBACMBIMU B HUX
BOINPOCAMH, YTO MPUBENET K JOMOJIHEHHUIO TECTA HOBBIMU 33/IaHUSMHU.

IIpuMepsI TeCTOBBIX 3aJaHUM:
1) VkaxuTe XapakTepUCTUKH KJacTepa, OKa3bIBarollue HauOousblliee BIUSHUE Ha €ro
BBIUNCIIUTEIBHYIO IPOU3BOIUTEIBHOCTD

1. KoIMYeCTBO y370B KJ1acTepa +
2. IpOMYCKHas ClIOCOOHOCTh KOMMYHUKAIH1 +
3. 00beM OlepaTUBHOMN MaMATH
4. 00BbeM JMCKOBOTO MPOCTPAHCTBA
5. BRIUMCIUTEIbHAS MPOU3BOAUTEIBHOCTh OTJENbHBIX Y3JIOB KllacTepa  +

2) nst ywero npumensiercs tect LINPACK?
1.[{nst TecTUpOBaHUs TPOU3BOJUTENLHOCTH OJTHOTO BBIYUCIUTEIBHOTO y31a +
2.J1ns1 TECTUPOBAHUS IPOM3BOIUTENLHOCTH KJlacTepa
3.1 TecTUpOBaHUS IPOU3BOAUTEIHLHOCTH TPOMYCKHONW CTOCOOHOCTH CETH
4.J1ns1 TecTUPOBaHUSA JATEHTHOCTH CETU

3) ns wero nmpumensiercst rect SCALAPACK?
1.l TecTUpOBaHUs TPOU3BOJUTEIBHOCTH OJHOIO BBIUMCIMTEIBHOTO y371a
2.J1ns TecTUpOBaHUS IPOU3BOAUTEIBHOCTH KitacTepa +
3. 155 TECTUPOBAHUS IPOU3BOIUTENLHOCTH ITPOMYCKHOM CITOCOOHOCTH CETH
4. J171s1 TECTUPOBAHMUS JIATEHTHOCTH CETH

4) Kakast apXUTEeKTypa CXeMaTUYHO U300paxkeHa Ha pUCYHKe?
1.BEKTOpHO-KOHBEEPHAsI
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2.MacCUBHO-TIapaljIebHasI
3.c 0o01Iel naMsIThIO +
4.xnacrepHas

CPu Py CPU
Cache || Cache || Cache

Dais or switch

!

shared
MiEHOTY

5) K kakoii kareropuu, cornacHo kiaccudukanuu DIMHHA, OTHOCHTCS apXHUTEKTYpa,
n300pakeHHass Ha PUCYHKE?
1.SISD
2.SIMD +
3.MISD
4.MIMD

¥y

P

rna

2 BB
* T

IIpumep Onirera

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

2. Hcnonp3ys Onokupyronye KOMMyHHKannoHHble QyHkun Trna “Touka-Touka”, co3maiite
CIIEAYIOUIYI0 MapajulelbHyl0 nporpaMMmy: Ha O0-M mpolecce CUMTBHIBAECTCS 3HAUYEHUE
HEpEeMEHHOI n, KOTOPOE MepeaeTCs BCEM OCTabHBIM MPOIIECCaM.

3. Hcnonb3ys KOJUIEKTHBHBIE KOMMYHUKAITMOHHBIC WM BBIYHCIUTEIBHBIE OMIEPAIH, CO3aiTe
CJICAYIOIYIO NapajIeNIbHYIO MPOTrpaMMy: Ha BCeX MPOLeccax 3aaeTcsi OJHOMEPHBIH MaccHB
(aj=rank, i=0...10), xoTopsIii mepemaercs Ha 0-i nporiecc, 0-if mporiecc MPUHUMAET TOCBIIKY
Y HaKaIUTMBAaeT CyMMY B BEKTOD S.

4. Hcnonb3ys KOHCTPYKTOPBI KapT pa3MEUICHUs TAaHHBIX B ONEPATUBHOW TMAaMSTH, CO3IaWTe
CJIEAYIOUIYI0 MapajyIeNIbHyI0 MporpaMMmy Mepefaud JaHHbIX: Ha 0-M mporecce 3ajaercs
oxHoMepHbIi MaccuB (=i, i=0...20), ¢ 0-ro Ha 1-if mporecc Tpedyercs mepeaarh OIHOMN
nocenkoit 0, 2,3, 6,7, 8,12, 13, 14, 15 s;meMeHTH MaccHBa.

5. Ilpenmonoxwm, dYTO MHOTONPOLECCOPHAs BBIYACIHUTENBbHAS CHCTEMa COCTOMT W3
OJTHOPOJIHBIX Y3JIOB M IS BBIIIOJIHEHUS OJHOM apudmMeTHueckoil onepauu TpedyeTcst Bpems
{, nna pacchimkm MamMHHOTO C€IOBa OT OJHOTO Yy3la MPOU3BOIBHOMY UMCIY APYTHX
TpeGyercs Bpems of. TIpeamonoxmm, 49TO mOCIENOBATENBHEIH ANrOPHTM 00JIaaeT
MAaKCHMAJIBHOH CTEIIeHBIO TMapaien3Ma H cOoCTOMT u3 N° apu(MeTHUeCKnX omepanuii, a
JU1sl COOpKHU pe3ynbTaTa TpedyeTcst N? TIEPECHUTOK JTAHHBIX.

5.1. Iloacuuraiite Bpems Tl(n) Ha pealn3alyil0 aJIropuTMa Ha OJHOIPOLECCOPHOU
MallluHe.
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5.2. OmpenenuTe BpeMs, 3aTpauyeHHOE HA PEaTH3aIHI0 MapalIeIbHOTO allrOpUTMa Tp (n) ,

€CJIM YMCIIO TpoLeccopoB [J paBHO 2.

5.3. Beluncnure  yckopeHHE — MapalIeNbHOIO — JIrOpUTMa [0 CPaBHEHUIO  C
H0CJIEI0BATENIbHBIM.

HIkaja oueHMBaHUA:
DK3aMeH COCTOMUT M3 JBYX uacTei: Tect u3 20-u BompocoB u 4-x 3amaHuii (3 — mpoBepka

NPUOOPETEHHBIX HABBIKOB MApPAJLICIBHOTO MPOTpaMMHUpPOBaHUs, 1 — TeopeThdeckas OIleHKa
3 PeKTUBHOCTH pacniapaJlICIMBaHUS aJITOPUTMA).

Bpewmst npoxoxaenus tecta — 30 MuH.
Bpewmst 11 moAroToBku penieHuit no 4-m 3aganusam — 30 MUH.
Pabora ouenuBaercs no 100-6amibHoit cucreme: 20% - tect, 80% - 3agaHus.

Ne HaumenoBanue KommuectBo
3aJaHus OamioB

1 Tect 20

2-4 Hcnonb3oBanue 60
byHKIUI nepeaadn

JaHHBIX IIpU HallXMCaHWKN
MMapaJuICJIbHBIX ITPOI'paMM

5 Teoperuueckas 20
ornieHka 3(P(HEKTUBHOCTH
pacrapasuieTMBaHus
QITOPUTMA

Hroro 100

6.2.2. KontpoabHas padora

IIpumep KOHTPOJILHOM PadOTHI:

1.

Ucnonw3ys Gpynkiuu Send-Recv, ocymiectute nepeaayy 3HaYeHuUs nepeMeHHon ¢ 0-ro
nporecca Ha 1-if u oOpatHo. Ompenenure MMeHa Y3JIOB, 3a/eHiCTBOBAaHHBIX B Iiepejaaye
JTAHHBIX.

Hcnonb3ys Oiokupyromye KOMMYHHUKalMOHHble ¢yHkiMu Ttuna ‘“Touka-Touka”,
CO3/aiiTe CIEeNYIONIYIO MapaJliesIbHYI0 TporpaMMy: Ha 0-M Ipoliecce CUUTHIBACTCS 3HAaUCHHE
NIEPEMEHHOM N, KOTOPOE MEPEAAETCA BCEM OCTAIBHBIM ITPOLIECCaM.

Hcnonp3ys KOJIJIEKTUBHbIE KOMMYHHKAIIMOHHBIE WJIM BBIYUCIHUTEIbHBIE OIEpalyH,
CO3JaliTe CIENYIOINYI0 NapauleJIbHYI0 IporpaMMmy: Ha BCeX IIpoleccax 3aJaercs
oJHOMEpHBIH MaccuB (a;=rank, i=0...10), kotopslit mepeaaercs Ha 0-i mporece, 0-i mporecc
NPUHUMAET TOCBIIKY U HAKaIJIMBAeT CYMMY B BEKTOP S.

Hcnonb3ys KOHCTPYKTOPBI KapT pa3MeleH sl TaHHBIX B ONIEPAaTUBHOM MaMATH, CO3/aiTe
CIEIYIOIIYIO MapajulesibHYyI0 IporpaMMmy Inepeiadd AaHHbIX: Ha 0-M mpolecce 3agaercs
onHoMmepHbIii MaccuB (=i, 1=0...20), ¢ 0-ro Ha 1-ii mporecc TpedyeTcs mepenarb OIHOM
moceukoit 0, 1,2, 6,7, 8, 12, 13, 14 s;reMmeHTHI MacCHBa.

Ikana oueHuBaHUA:

Kaxxmoe 3amanue oneHuBaeTcd 5 0amtamu, MakcuManbao — 20 6aioB.

6.2.3. Jlomammnsas padora
J17is BBITIOTHEHUS M TIPOBEPKH JIOMAIIHUX pa0dOT UCHOIb3yeTcss HH(POpPMAIIMOHHAS CUCTeMa

«udopmarnmorHoe obecrnedeHne yaeOHOTro mporeccay, pacinoyioKeHHas 1o aipecy:

http://iais.kemsu.ru/proc/prep/course/index.htm
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dopma nocTyna s cTyJeHTa — 1o ceTu MIHTepHeT ¢ aBTopH3aueii o JIOTHHY/Iapoutto.

HHTepakTHBHOCTh OOECIEeUMBAETCS MPEJOCTABISIEMbIM (YHKLIMOHAIOM CHCTEMBI — €CThb
BO3MOKHOCTb 33J1aTh BOIIPOC U MOJIYYUTh OT IIPEIIOAABATEINS OTBET.

Ponp mpenonaBarenst moxpasyMeBaeT pasMeElleHHE YUEOHBIX MaTepHuajoB, pa3MelleHue
OOBsBICHUI, pa3MEUICHHE 3aJaHul, IPOBEPKY pELICHUH, IPEICTaBICHHBIX KaXKIbIM U3
CTYJEHTOB.

IIpuMepbl JOMAIIHUX 3aJaHUT

Jomammusisi padora Nel. Beenenue B MPI

TexkcT 3amanus

Komnnuec
TBO 0AJIOB

YcTaHOBUTh KOMIIIIATOP, ckadaTh W HacTtpoutb MPICH. B daiine c
OMMCAaHUEM BBITIOJIHEHUS 3aJaHusl TIPUBECTU CKPUHBI, JIEMOHCTPUPYIOIINE
Iary MOAKIIOYeHUs OMOIUOTEeKH, KOMIUIISIIUY U 3amycka TectoBoir MPI-
IIPOrpaMMbl. YKaKUTE XapaKTepUCTUKU KommbioTepa, OC, ucnonbp3yemMoro
I10.

3

Jlatb omnucaHue © TNPOJEMOHCTPUPOBATH BBHINOJHEHUE (YHKIUU
MP1_Wtick().

Hare ommcanme ¢yakmuun MPI Get processor name W TNPUBECTH
IIPUMEP €€ UCIIOJIb30BAHMS.

Jomamnsis pabora Ne2. brokupyroniye KOMMYHUKALlUY THIA TOYKa-TOYKA

Texkct 3amannsa

Komnuec
TBO OaJUIOB

Hanucath nporpamMmy, UCIoJib3ysl OJIOKUPYIOIME KOMMYHUKAIIMIOHHBIE
¢yakun (MPI_Send, MPI Recv), peanusyroiryio aaropuTm nepeaadu
JaHHBIX IO KOJIbLY. B MOMEHT 3amycka NapajjIeIbHOTO IPUIIOKECHHUS
cobepuTe Tpaccy BINOJIHEHHS MPOrpaMMbl U IPUBEAUTE PUCYHOK TPACCHI B
oTYerTe.

3

Hanucats mporpamMmy, UCOIB3Ys OJIOKUPYIONIME KOMMYHUKAIIMOHHBIE
¢byaxkuun (MPL _Send, MPI_Recv), peanu3syronnyio ciaeayromuid alropyuTM:
Ha 0-m mporecce cuuThiBaeTcs (scanf) 3HadeHHE MEPEMEHHOM n, KOTOpOe
nepefaeTcs Ha Jpyrue TMporecchl, Bce, kpome 0-ro, MpUHUMAIOT N U
pacreyaThsiBalOT CBOM HOMEp W NPHUHATOE 3HAueHue. B MOMEHT 3amycka
MapajuiebHOTO MPUIIOKEHHSI COOEPUTE TPACCY BBIMOIHEHHS IPOTPAMMBI U
MIPUBEIUTE PUCYHOK TPACCHI B OTYETE.

Jomamnss padora Ned. Onenka npoussogurensHoctu MBC

Texkct 3amanusa

Komnuec
TBO 0AJUIOB

[IpoBectn 0030p u anamu3 peiituaros TOIIS00, TOIIS0, nate
ONMCaHuE U aHanu3 nepBbIX 10 cucTeM M3 3TUX PEUTHHIOB C yKa3aHUEM
cucteM, Bomenmux B TOIIS00. YkaxnuTe KpuTepun aHanu3a U MOJABEIUTE
UTOTH TpoBeleHHOro aHanmuza. OOs3arenbHble KPUTEPUU — aHAIM3A:
apXUTEKTypa BBIUHUCIUTENBHOTO KOMIUIEKCa, THUN ceTh (OpeHna), Tul
nporeccopa, ecTh JHU rpaduueckue YCKOpUTenu Ui compoueccopsl, OC,
MHCTPYMEHTBI TMapaJIEIbHOTO MPOrpaMMHUPOBAaHUS (KOMMYHHUKAIIMOHHbIE
OUONIMOTEKH, KOMIMJISTOPHI, MAKeThl MPUKIAIHBIX MPOrpaMMm), 00IaCTh
UCIOJIb30BAHUSI BBIYUCIUTEIBHOIO KOMIUIEKCA, CTpPaHa pa3MELIeHHs U

3
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cdhepa AeSITeIIbHOCTH BIIaJIENbIIa.

Ckauare Tect JIMHITAK, mnpoBecT TecTUpPOBAaHHME JOMAIIHETO 3
KOMIIbIOTEPA, YKa3aTh XapaKTEPUCTUKU JOMAIIHEr0 KOMIIBIOTEpa, yKa3aTb
OTKyJa cKadaH TecT U Kakue ImapaMeTpbl ero 3amycka. lIpoBeaute
TECTUPOBAHUE C MIOMOLIbIO IPOrPaMMbl CYMMHPOBAHHUS Psijia MaJIbIX YHCET,
MOJArOTOBICHHOM Ha 3aHATHH. OOBICHUTE NPUUYMHBI PACXOKICHHS
II0JYYEHHBIX PE3yJIbTaTOB TECTUPOBAHMUSL.

Jomammusisi padora Ne4. PacnpeneneHue u cOopka JaHHBIX, BHU3Yyadu3alMs Tpacc
BBITIOJIHCHUS APAJUJICIIbHOTO MPUITIOKESHUS

TexkcT 3amanus Komnnuec
TBO 0aIIoB
Hamnucatp mporpamMmy, UCHOJIb3ys OJIOKHPYIONIME KOMMYHHKAIIMOHHBIE 2

¢yakmuun  (MPI Send, MPI Recv), peanusyomyr  MOCTPOYHOE
pacrpeieiecHue JBYMEPHOTO MAacCHBa, PACIOJIOXKEHHOro B mamstu 0-To
nporeccopa. Bce ocranpHBIE MPOIECCH BBIBOIAT HOMEp Ipolecca H
MOJYYSHHYIO CTPOKY OoT 0-To mporecca. B MOMEHT 3armycka napajiiesibHOro
MPWIOXKEHUS CcOOepUTE Tpaccy BBINOJIHEHUS NPOTpaMMbl U TNPUBEIUTE
PHCYHOK TPAcChl B OTYETE.

Hanmcares nporpammy, UCTIONB3ys OJIOKHUPYIOIINE KOMMYHUKAIIMOHHBIC 2
¢ynkuun (MPI Send, MPI Recv), peanu3syooiiyio HOCTPOUYHYIO COOpPKY
IBYMEPHOTO MAacCHBa: Ha KaXJIOM IIpOLeCCE 3aJaeTcsi OJHOMEPHBIH
MaccuB, KOTOpbIM mepemaercs Ha 0-i, 0-if NpUHMMaeT OJHOMEPHBIH
MacCuB, cpa3y COXpaHss B COOTBETCTBYIOIIYIO CTPOKY JIBYMEPHOTO
MaccuBa. B MOMEHT 3amycka nmapaiieabHOTo MPUIOKEHHS COOEpPHUTE Tpaccy
BBITTOJIHEHUS] TPOTPAaMMBI M IPUBETUTE PUCYHOK TPACCHI B OTUYETE.

Ixkana oueHuBaHUA:
MaxkcumaibHo — 65 0ayuIoB.

6.2.4. CemecTpoBas padora

IIpumep BapuaHTOB ceMeCTPOBBIX 3a/1aHUIA:

Bapuant Nel. 3agaua o Bocbmu (pep3six

3anporpaMMupyiTe apauieIbHYI0 TPOrpaMMy, PEATH3YIONIYIO 3a71a4y “0 BOCbMH (Pep3sax’”.
HyxHo paccTaBuTh Ha IIaXMaTHOM Jlocke BoceMb (ep3eit Tak, YTOObl OHM HE aTaKOBAJIH JIPYT
Ipyra. paspabotaiiTe mporpammy, KOTopasi CTpOMT Bce 92 pemieHuss 3Tod 3amaud. Jlns
peanu3alyy UCIoIb3yiiTe MOAEb “yrnpasisiomuii-padoune”. IlycTs ynpasistomuii mporeccop
pacrpezienser 1o ApyruM MpoleccopaM BapHaHThl BOCBMU HaudalbHBIX MO3ULUHN (ep3eil, Kakue
T€ JOJDKHBI MPOoBepUuTh. OOHAPYKUB YACTUYHOE pelIeHue, paboumii mporece JOJKEH MepeaaThb
ero ympasistoniemy. IIporpamMmma pgomkHa HaWTH BCe peUIeHUS M 3aBEpIIUTH pPadoTy.
VYnpapisromuii mpoiecc J0HKEH BCe pellieH s 3anucaTh B (hailn pe3ynbTaToB.

Bapuant Ne2. 3agaua o nsatu dep3sax
3anporpaMmMHpyiTe napajijiesIbHyI0 IpOrpaMMy, pean3yIoUlylo 3a/1a4y O pacCTaHOBKE MSATH
dep3ell Ha MIaXMaTHOW JOCKE, MPHU KOTOPOH Kaxaoe moyie OyaeT HaXOAMUTHCS IO yIapoM
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OJIHOTO M3 HUX. J{JIs1 peanu3aiuu UCIoIb3yiTe MOJIENb “YIpaBIsiomui-padoune”.

Bapuant Ne3. 3agaua 0 koMMuBoOsTKepe

3anmporpaMMupylTe — mapauielibHYHO — MporpaMmy,  peaju3ylollyro  3agadyy ‘o
KOMMUBOSDKepe”. JTa KilacCHyecKas 3a7ada UMeeT MPaKTUYECKOe NPUMEHEHNE, HallpuMep, IIpu
IUTAHUPOBAHUM OOCITY)XKMBAHHUS HACEIECHUS TOPOJCKUM OOIIECTBEHHBIM TpaHcrmopToM. lano n
ropogoB u cummerpuunas wmatpuna A(N xN). 3unauenuem snementa A(l, ) sBisercs

paccrosiHue Mexay ropojamu | u j. KoMMHBOSDKEp HayMHaeT myTh B ropojie | W JoinKeH

MOCETUTH MO0 OJHOMY pa3y KaKIbli ropoJl, 3aKOHUYMB CBOW IyTh CHOBa B ropoae 1. TpeOyercs
HAlTH MyTh, MUHUMU3HUPYIOIIUN PAaCCTOSHHUE, KOTOPOE MPUIETCS MpoexaTb KOMMHUBOSIKEPY, a
pe3yibTar coxpaHuth B Bektope D(N). 3HaueHwem Bektopa b 1opKHA OBITH IEpecTaHOBKA

nenbix grcen ot 1 1o N, cOOTBETCTBYIOMIAS MOPSAKY MOCEIICHUS TOPOIOB KOMMHBOSKEPOM.
PaspaboTaiiTe mapaie/ibHYI0 MPOrpaMMy Ui PEIICHUs MMOCTABJICHHON 3a/1a4d, HCIOJIb3Ys
MOJIEJh “YIpaBISIOMUNA-padoune”.

Bapuant Ne4. 3apaua “Urpa B xu3Hb”

3anporpaMMHUpyHTe NapayIeNIbHYI0 IPOTrpaMMy, PpeIM3YIOIIyK 3ajlady KIETOYHBIN
aBTOMaT “urpa B OKM3HB . MHoOrue Ouonornyeckne M (U3HUYECKHE CHCTEMBI MOXHO
CMOJIETUpOBaTh B BHJEe HaOopa OOBEKTOB, KOTOpPbIE C TEUYEHUEM BPEMEHU LUKIMYECKH
B3aUMOJICUCTBYIOT U pa3BUBAIOTCA. HekoTopble mpocTenmme CUCTEMBI MOXKHO MOJEIMPOBATH C
IOMOILBIO KJIETOYHBIX aBTOMaToB. OCHOBHAs HUJesl pa3[esIUTh NPOCTPAHCTBO (PU3UUECKON HIIN
OMOJOrnYecKo 3a/1a4u Ha OTAENbHbIE KIETKHU. KaXk/1ash KJIeTKa — 3TO KOHe4YHbIH aBTomar. [locine
MHUIMAIM3aliU BCe KJETKM CHayaja COBEPLIAIOT OJUH IEepexoj B HOBOE COCTOSHHUE, 3aTeM
BTOpOIl nepexo u T.1. Pe3ynpTaT KaxkJ10ro nepexoja 3aBUCUT OT TEKYILEr0 COCTOSIHUS KIETKU U
ee cocenell. JlaHo nByxMepHoe nosie kiaeTok. Kaxas kietka J1nbo CoaepKUT OpraHusM (JKuBa),
anbo nycta (MepTBa). Kaxnas kieTka MMeeT BOCEMb COCEEH, KOTOPBIE PACIIONOKEHBI CBEPXY,
CHHU3Yy, ClIeBa, CIpaBa M IO YETBIPEM JUAroHalIsAM OT Hee. Mrpa “XKu3Hp” NpPOMCXOAUT
cienyromuM oOpa3oM. CHadana mojie MHULUAIUZUPYETCA: ONPEAEISIOTCS MEPTBBIE U KUBBIE
KJIeTKH (JUIs 3TOM Ilelu B MpOrpaMMe MOKHO HCIIOJIb30BaTh I'€HEPATOp CIy4YalHBIX 4uCe).
3areM KaxJas KJIEeTKa IPOBEPSIET COCTOSIHUE CBOE U CBOMX COCENEH U U3MEHSET CBOE COCTOSIHUE
B COOTBETCTBUH CO CJIEAYIOIINMHU ITPaBUIIAMH:

a. JKMBas KJIETKa, BO3JI€ KOTOPOIl MEHbIIIE IBYX JKUBBIX KJIETOK, YMUPAET OT OJIMHOYECTBA;
b. »xuBas KieTka, BO3JEe KOTOPOil €CTh [BE HJIM TPU JKUBBIC KICTKH, BBDKUBACT €II¢ HA OIHO

MIOKOJICHUE;

C. JKMBas KJIETKa, BO3JIe KOTOPOM HAXOAWUTCS OOJbIIe TpeX >HUBBIX KIETOK, YMHpaeT oOT

NIEPEHACEIICHNUS;

d. MepTBas KJIETKa, PSIOM C KOTOPOil €CTh POBHO TPH JKHBBIX COCENIA, OKHMBACT.

OTOT mpolecc NOBTOpsieTcs 3aJaHHOe 4Yucio 1maroB (mokosieHuit). Ilome TpeOyercs
pa3fenauTh Ha MOJIOCHI MIM OJOKM KJIETOK, NMPH 3TOM Kaxjaas IMojoca MM OJOK KIIETOK
o0pabaThIBalOTCs OTHENbHBIM TporeccopoM. g peanuzanuu ajaropurMa mnotpedyeTcs
OpraHHM30BaTh Nepeiady JaHHBIX O COCTOSIHUM ITOTPaHUYHBIX KJIETOK.

Bapuant NeS. 3agaua 00 “o6enaromux ¢punocodax”
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3anporpaMMupyiiTe HapaiedbHYI0 IpOrpaMmy, peaju3yrollylo 3agady “o0 oOemarommx
dunocodax”. s peanmzanuu moTpedyercs maTh mporeccopoB. CyTh 3a1a4u CICAYIOMIAS: MSTh
¢mrocodoB cumAT 3a KpyriibiM cTojoM. OHHM TNPOBOAAT KHU3HB, Yepenys MPHEMbl MULH U
pa3MbinUieHus. B 1ieHTpe cTona HaxomuTcs Oosbinoe Omoao crarertd. dunocodam, 4ToObI
CheCThb MOPIHIO CHAreTTH, TpeOyeTcsl JBe BWJIKH. BHIOK Bcero msTh: MEXIY KaKIOW Mmapoii
¢dunocodoB exuT 1o oHOM Buike. Kaxxnomy gunocody 103BOMUTENBHO MOIH30BATHCS TOIBKO
BUJIKAMH, KOTOpBIE JieXkKaT pAJOM C HUM (clieBa M crpaBa). 3ajadya — HamucaTh Mporpammy,
MoJenupyomyto nosefaeHue ¢uiaocodos. Ilporpamma nomkHa u3berate CUTyalluy, B KOTOPOH
Bce (pMII0CO(pBI TOJIOIHBL, TO €CTh HA OAMH U3 HUX HE MOXKET B34Th ce0e JBe BWJIKM (HampuMmep,
KOrja Kaxkaplid puimocod Iep>KUT MO OJHON BUJIIKE W HE XOYeT OTAaBaTh ee). Pa3 BMIIOK Bcero
I5Th, TO OJHOBPEMEHHO MOTYT ecTh He Ooiiee, ueM nBoe QmiocodoB. JIBa CHIAIMUX PAIAOM
¢mtocoda He MOTYT €cTh OJTHOBpEeMEHHO. [Ipennonaoxum, 4To neproabl pa3ayMuil U MPUEMOB
MUIIA PA3TUYHbI — U1 UX UMHUTALUY B IPOTPaMMe MOKHO MCIOJIb30BaTh TEHEPATOP CIydaitHBIX
yucen. UMurtanus moBeaeHus Kaxaoro guiocoda MoxkeT ObITh pa3duTa Ha CIETYIONINE OJIOKH:
MIOPa3MBICIIHTh, B3ATh BUJIKH, ITOECTh, OTAATh BUJIKH. BHUIIKU SBISIOTCS pa3fensieMbIM PECYPCOM.
3anporpaMMHUpYyHTE OCTAaHOBKY aJrOpUTMa MO JTOCTHKEHUU KOHTPOJIBHOTO BpeMeHU. BriBenuTe
B (ailnm pe3yabTaToB oOIIiee BpeMs pealM3allid MapajulebHOTO aIrOPUTMA, KOJIMYECTBO

MIPUEMOB TIUIIH 151 KAKI0TO dustocoda, MoCcTporTe cxemy padoThl alrOpUTMa.

Hamnpuwmep:
3
1 ¢punocod 2 ¢unocod 3 dunocod 4 ¢unocod 5 dunocod
Tarl
1 Pa3MBbIILUICHH pa3MbIILICH pa3MBbIILICHH pa3MbIILICH Pa3MBbIILUICHH
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e ne e e e
B3sn  neByro pa3MbIILICH B3san  neByro pa3MBIIUICH Pa3MBIIUICHA
2
BUJIKY e BUJIKY e e
B3sn npaByro pa3MbIILICH B3san mpaByro pa3MBbIIUICH B3sn  neByro
3
BHJIKY e BHJIKY e BUJIKY
pa3MbIIIUICH pa3MBbIIUICH Pa3MBIIUICHA
4 oen oen
e e e
pa3MbIIUICH pa3MbILUICH B3sn mpaByto
5 OTtnan BUIKU OTtnan BUIKU
e e BUJIKY

Bapuant Ne6. “Pemero Iparocdena ”

3anporpaMMHUpyHTE MNapajuIeIbHYI0 MPOTrpaMMy, PEATH3YIOUIYyI0 aJTOPUTM ‘“peIIeTo
Opatochena” s HaxOXKIEHUS BCEX MPOCTHIX 4YHcen MeHblie N. Pemerom Oparocdena
Ha3bIBAIOT CJEAYIOIUN crioco0. Beinumem noapsa Bee 1enble uncna ot 2 1o N. Ilepsoe npoctoe
qrcio 2. 3alOMHHM €ro, a Bce 0OJIbIINe YKciia, KpaTHbIe 2, BeruepkHeM. [lepBoe u3 octaBmuxcs
yucen 3. 3allOMHUM €ro, a Bce OOJbIIne Yucia, KpaTHeie 3, BeryepkHeM. [lepBoe u3 ocraBmuxcs
yricen 5 (4 yxe BBIYEPKHYTO KaK KpaTHOE 2), 3alIOMHUM €ro, a Bce OOJbIlIKe Yncia KpaTHbIE 5,
BBIUCPKHEM U T.[O.

Bapuant Ne7. Metoa Monte-KapJo

3anporpaMMHpylTe NapajuleIbHYI0 M[POrpamMMy, PETM3YIOIIYI0 QJIrOPUTM METOAA

2,2

Monte-Kapno st BBIYUCIEHUS IUIOLIAAA Kpyra Tty El. Meroasr Monte-Kapiio — 3t0
oO1miee Ha3BaHUE TPYMIBI METOAOB AJS PELICHUS Pa3IMYHBIX 3a]lad C MOMOILBIO CIy4aifHBIX
nocJeA0BaTeNbHOCTENH. DTH METObl (KaKk M BCS TEOPHUS BEPOSITHOCTEH) BBIPOCIN U3 MONBITOK
Jro/iel yIy4IIUTh CBOM LIAHCHI B a3apPTHBIX UTpax. DTUM OOBSICHAETCS U TOT (akT, YTO Ha3BaHUE
3TOM rpynmne MeronoB jan ropog Monre-Kapno — cronuia eBponeiickoro uropHoro OusHeca.
Cytb MeTona MonTe-Kapio amst npuGauKeHHOTO BBIUMCIIEHUS 3HAYEHUsl KPaTHOTO MHTErpana

=[x, y)dxdy
o , IAC D - o0Onactb HHTCIPUPOBAHUA, BIIMCAHHAsA B IIPAMOYTOJIBHUK

=gz r= <y
Di=lasxsbosysd) , CBOJUTCS K CIENyIOIleMy: BBIOMpaeTcs CilydallHbIM 00pa3oM N

Z...Z '
Touek ~!77* | pacIOJIOKEHHBIX B IPSIMOYTOJbHHUKE L% pprancnsercs MpUOIMKEHHOE

(b—ald —c) <

"3 flz)
3Ha4YCHHE HMHTEerpana mo dopmyne - k-l , TZIe M - KOJIUYECTBO TOYEK,
nonaBmux BHYTps D. Jlns moxmcuera mmomaam Kpyra TpeOyeTcss HaWTH  HHTErpal:
1= || dxay

2t o
el . IIpn peanusanuu napajuieiabHOrO alrOpUTMa KaXKIbli IIPOLIECCOpP T'€HEPUPYET

CBO€ TPOCTPAHCTBO CIy4YalHBIX 4yHced M UX oOpabareiBaeT. 3amumure B (aila pe3ynbraTt
BBITMIOJTHEHUS! MapajljIeNIbHOM MPOrpaMMBbl, COAep Kaluil 00llee KOJIUYECTBO CreHEPHUPOBAHHBIX
ciyyailHpIM 00pa3oM TOuYeK N , KOJMWYECTBO IOMNABIIMX B 3aJaHHYI 00JacTe TOUYeK M,
NpUOIMKEHHOE BBIYMCIEHHOE 3HAYEHHE ITOMAAN KPyTa, HOTPEITHOCTh BEIYUCICHHUSI.

Bapuant Ne8. YMHOKeHHe MaTpPUIIBI HA BEKTOP
Peanusylite mocimenoBaTeNbHBIM aITOPUTM YMHOXKEHHMS MaTPHILBI HAa BEKTOp, MOJIy4UTE
3aBUCUMOCTh BpPEMEHHM pealu3allud alropurMa oOT pa3Mepa MaTpulbl. Peanmusyiite
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napajuie/ibHbId  CTPOYHO-OPUCHTUPOBAHHBIN aJTOPUTM YMHOXCHHS MATPHUI[BI Ha BEKTOD,
BBIUUCITUTE BPEMsl pEaM3alliy ajJroOpuTMa Ha Pa3IMYHOM YHCIE TPOIECCOPOB LIS pa3mepa
matpuibl ot 100x100 mo 1000x1000. Berarcnute yckopeHue u 3¢ (HeKTHBHOCTh MapajlieIbHOTO
QITOPUTMA II0 CPABHEHUIO C IIOCIEIOBATEIbHBIM B 3aBHCHMOCTH OT pa3Mepa MaTpHIIbL
Peanusyiite mapasuienbHbIi CTOIOIOBO-OPUEHTUPOBAHHBIN AJITOPUTM YMHOXKEHHSI MAaTPHULIbI Ha
BEKTOp, BBIYHCIMTE BPEMs pEaHM3aldd AITOPHUTMA Ha PA3IMYHOM YHCIE IMPOLECCOPOB IS
pasmepa marpuuel ot 100x100 mo 1000x1000. Berumcnure yckopeHue u 3PQPEeKTHBHOCTD
napajuieIbHOTO aJIrOPUTMa MO CPABHEHUIO C IOCIEAOBATEIbHBIM B 3aBUCMMOCTH OT pa3mepa
Matpuilpl. [IpoBeauTe cpaBHEHHE MapajUIETbHBIX aJTOPUTMOB (CTPOYHO- M CTOJIOIIOBO-
OPHUEHTHPOBAHHOTI'0) IO YCKOPEHUIO U 3D PEKTUBHOCTH.

BapuanTt Ne9. YMHoOKeHNe MATPUIIbI HA MATPUILY

Peanusyiite mocnenoBaTeIbHBIA AITOPUTM YMHOXKEHUS MATPHUIBI HA MATPHILy, MOJYyYUTE
3aBUCUMOCTb BPEMEHHM peald3allud aJIropurMa oT pa3Mmepa MaTpulbsl. Peamu3yiite
napajuieNbHBIA alTOPUTM YMHOKEHHS MaTpUIbl Ha MaTpuily B ciydae, Korja 1 marpuia
CTPOYHO-CIIONCTO, a 2 - IIeJUKOM paclpeieseHbl IO IpolieccopaM, BBIYUCIMTE BpeMs
peanu3aluy ajaropuT™Ma Ha pazjIM4yHOM YHKCIE MPoLeccopoB A pa3mepa matpuubl oT 100x100
no 1000x1000. Beramcnute yckopeHHe H >(PQPEKTHBHOCTh MNapaJUICNBHOrO ajJropuTMa II0
CPaBHEHHIO C [IOCJIEI0BATEIbHBIM B 3aBUCHMOCTH OT pa3Mepa MaTpHIIbI.

Bapuant Nel0. 3agaga 0 MHOTONpoOUEeCCOPHOM PACMCAHUU (32/1242 0 Ky4ax)

JlaHel M OJIMHAKOBBIX MPOIECCOPOB M N HE3aBUCUMBIX 33J1ay, KaKJas U3 KOTOPBIX MOXKET
pematecsi Ha JIOOOM mporeccope. Bpems pemieHust kaxaoil 3amgauu paBHo ti, 1= 1...n. Kak
pacmpenenuTh 3a7add 1Mo MPOoLeccopaM TaKUM 00pa3oM, YTOOBI BBHIIOJHEHHE BCEX 3aaay ObLIO
3aBEPIICHO B KpaT4alIuii cpok?

Bapuant Nell. CopTupoBKa n0C/1€10BATEIbHOCTH YK CeJI
JlaH psn ciaydalHBIX 4YHCENl, HAamMCaTh NMApaJUIeIbHYH IPOrpaMMy COPTUPOBKU JaHHBIX
YHCell.

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

TpeGoBaHusl K BHINOJHEHUIO CEMECTPOBBIX PadoT:
CemecTpoBass paboTa HampaBlieHa Ha CaMOCTOSTENbHYIO pPadOTy M0 CO3/AaHHUIO
napajuieJIbHBIX TPOrpaMM U Ucciie1oBaHus 3(PGEKTUBHOCTH MPOBEIEHHOTO paciapaijieIMBaHUsI.
[Ipu peanuzanuu aJIropuTMOB CEMECTPOBOrO 3aJaHUs HA MAPAIIIEINBHBIX KOMIIBIOTEpAX
s aHanu3za  3(G@(EKTUBHOCTH BapuUaHTa paclapauieIMBaHus HEOOXOIUMO MPOBOJUTH
UCCJIEIOBAHUE T10 CIEAYIOIIEH CXeMe:
1. npamumcarthb HOCHG}IOB&TCJ’IBHHﬁ AJITOPUTM PCUHICHUSA 3aJ1a4u,
2. ompenenuTh BpeMs, 3aTPaueHHOE Ha pean3aluio ocIea0BaTensHoro ainropurma T, (N) ;

3. Hammucarthb HapaJIJIeJIBHBIﬁ AITOPUTM PpCHICHUA 3ada4u C HCIIOJIb30BAHHUCM y1<a3aHH0171
TEXHOJIOTHUHU MapauICIIBHOTO ITPOrpaMMHPOBAHUA;

4. ompenenuTh BPEMs, 3aTPAYEHHOE HA PEANU3AHUIO NapajlienbHoro anroputMa T, (n) (p —

KOJIMYECTBO MPOLIECCOPOB WU SEP AJI1 MHOTOSIAEPHBIX apXUTEKTYP);
5. BBIUUCIIUTH YCKOPEHHE MapauIeIbHOTO aIrOPUTMA 110 CPABHEHUIO C TOCIIE0BATEIbHBIM

S, =2

S,(n)

E,(n)=
6. BbUMCIUTH 3()(PEKTUBHOCTH MApAIIETBLHOTO AITOPUTMA
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7. CryzaeHT claer nmapauieJbHYI0 U MOCIEI0BATENIbHYIO BEPCUH MPOrPaMM, PEATU3YIOIINUX
3aJaHHBIA  aNroput™, TaOMUIBl U  rpaduKu, JAEMOHCTPUPYIOLIUE OCHOBHBIC
XapaKTEpUCTUKU PE3YJIbTAaTOB BBIIIOJIHEHUS MPOrpPaMM Ha BBIYMCIUTEIBHOM KIIACTEPE,
TPAaCCUPOBKM MApaJUICNbHBIX MIPOrpaMM M pe3yibTaTbl aHanu3a 3(P(HEeKTUBHOCTH,
IOJIyYEHHBIE CHEUAIN3UPOBAaHHBIMU IPOIrPAMMHBIMU CPEICTBAMHU.

Ixana oueHuBaHud:

OneHnBaemas XapaKTepUCTHKA KomuuectBo
6aJoB
OlLIEHKa MoJiesu (OIMCcaHusl) OCJIEN0BATEIbHOIO AITOPUTMA 10
OIICHKA MOJIe)IN (OTMCaHUs) MapaJUICIbBHOTO aJITOPUTMA 10
OLIEHKA TECTUPOBAHMS MTOCIIEIOBATEIHHOTO U NAPAJLICIILHOTO AITOPUTMA 20
orieHKa 3(h(PEKTUBHOCTH pacmapauIeIMBaHUs AJITOPUTMA 20
OLIEHKAa TEOPETHYECKHX BBIBOJOB (CTEMEHb Mapajulein3Ma, BpeMs
BBINOJIHEHUS TTOCIICIOBATEIBLHOTO M MAPaJLICIIbHOTO aJrOPUTMA) 20
Utoro 80
6.3.  Memoouueckue mamepuavl, onpeoensouiue nPoyeoypbl OUECHUSAHUA 3HAHUII,

YMeHUil, HA8bLIKOG U (UNU) ONBIMA OeAMeabHOCIU, XAPAKMEPUZYIOUUX INMANbl
dopmuposanun komnemenyuil

JInst OLEHKM YCIIEBaeMOCTH CTyJEHTa II0 JUCHUIUIMHE pa3paboTaHa OauIbHO —
pEeUTHHIOBas CUCTEMA.

J11sl MOJIO’KUTENIbHOM OIICHKH Ha 3aueTe HeoOXoauMo HaOpaTh He MeHee 61 Oaia.

IIpenycMoTpeHa peUTUHIOBasi CUCTEMA OLIEHKH BCEX BUJIOB JIESITEIbHOCTH.
Texkymuii kouTpoab (TK): nocemenue nexmuii, 1a00paTOPHBIX 3aHATUN, BBHITTOJTHECHHE
3a/laHuil Ha TaOOPATOPHBIX 3aHATHUSIX, BHIMOJIHEHNE JOMAIIHUX 3aaHHH.

PyGexnbiii koHTpoab (PK): TectupoBanume mo paszaenaM, HpoBepka KOHTPOJIBHBIX
paboT, mpoBepKa CeMeCTPOBON PabOTHI

Hrorosbiii kouTpoas (UK): sx3amen.

MaxkcuManpHOe 4YHcio OamioB MO Kaxkaomy Bumay koHtponss — 100. Kaxaeiii Bupg
JeSITEIbHOCTH OLEHUBAETCSI CIEAYIOLIUM 00pa3oM:
— Tekymui KOHTPOIIb:
— TmocemieHue JeKuuid — 1 6ann kaxaoe 3aHaTue (MakcuManbHo 9 6ansoB);
— TIOcelleHHe JTa0opaTOPHBIX 3aHATHI — 1 6amn kaxaoe 3aHsTue (MakcuMmansHo 18
0anoB);
— BBINIOJTHEHHUE 33/IaHUH Ha JTA0OPATOPHBIX 3aHIATHUAX — MAKCUMAIBHO 8 0aJioB;
—  BBINIOJHEHHE JIOMAITHHUX 3aaHui — (MakcHMaIbHO 65 6amioB)
— PyOexHbIl KOHTPOIIb!
— BrinonHeHne KOHTPOIBHBIX PabOT — MakcUMabHO — 20 Oanos;
— BBINIOJIHEHHE CEMECTPOBBIX 3a/laHUI — MakcuManbHO — 80 6aios,;
— HWTOroBslii KOHTPOJIB:
— 3auet — makcuManbHO — 100 6amoB.
Petitunrossrii 6amn (PB) paccunteiBaercs ¢ ydyeTroM HaOpaHHBIX OasIOB IO BCEM BUIAM

KOHTPOJISI CO CIEAYIOLUIMMHU BECOBBIMU KO3 PUIIMEHTAMU:
Pb=TK*0,4+PK*0,2+1K*0,4 (makcumanarHo 100 GamioB)

CooTBeTCTBHE PEHTHHIOBOI0 MOKA3aTeJ s TPAAUIHOHHON OLlEHKe:
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Ilepesoo bannos uz 100-6annbHOU WKATBL 8 YUCTIOB0U U OYKBEHHBII IKEUBAICHM

Cymma 6ajiioB Ounenka BykBeHHBIii JKBUBAJIEHT
IS THCIMTLJIMHBI
86 — 100 5 OTIIUYHO
66 — 85 4 XOpOIIIO
51 -65 3 YIOBJIETBOPUTEIIHHO
0-50 2 HEYIOBJIECTBOPUTEIIBHO

7. IlepeyeHb OCHOBHOW H JONOJHUTEIBHOI Y4eOHOM JUTEPaTypPbl, HEOOXOAUMOI 115l
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

a) OCHOBHAasi yueOHas JuTeparypa:

Caenenus 00 yueOHHMKaX Ko-Bo

JK3. B
T'ox Oou6I1. Ha
HaumenoBanue, rpud ABTOp U3gaH | MOMEHT
us YTBEPIK/I.
PII

AdanacneB K.E. OcHOBBI
BBICOKOIIPOU3BOUTENbHBIX BbhlUKMCIeHUH. Tom Il
TexHonornu napajuieIbHOrO MPOTPaMMHUPOBAHUS:
yuebHoe mocobue / K. E. AdanaceeB, C. B.
Crykonos, B.B. Mansmmenko, C. H. Kapabues, H.
E. Amngpee; KeMmepoBckuil rocyaapCTBEHHBIM
yauBepcuteT. — Kemeposo, 2012. — 416 c. URL:
https://e.lanbook.com/book/44309 (mara
obpamenus: 19.05.2017)

K.E. Adanacren
u JIp.

2012 | JIAHb

AdanacbeB K.E. OcHOBBI
BBICOKOIIPOU3BOAUTENBHBIX BeunciaeHui. Tom I
BBICOKOITPONU3BOIUTENBHBIE BBIYMCINTENBHBIE
cuctembl: yuebHoe nocoodue / K. E. Adanacoes, C.
1O. 3aBo3kuH, C. H. Tpodumos, A. FO. Brnacenko;
KemepoBckuil rocy1apCTBEHHBIM YHUBEPCUTET. —
Kemeposo, 2011. — 228 ¢. URL:
https://e.lanbook.com/book/30123 (nata
obpammenus: 19.05.2017)

K.E. Adanacren
u Jp.

2011 JIAHb

[Ton6ensckuit B.B., ®omun C.C. Kypc
porpaMMHUpOBaHUd Ha SA3BIKC CI/I, I/I3IL3.T6J'IBCTBOZ HOI[6€HLCKPII>'I
"IMK IIpecc", 2012 1, 384 c. B.B., ®omun 2012 JIAHb
URL: https://e.lanbook.com/book/4148 (nara C.C.
obpamenus: 19.05.2017)

0) JONOJIHMTE/bHAs yueOHas JuTeparypa:

1. Tonopkos B.B. Mozgenu pacnpeneneHHbix Berunciaenuit / M.: "®@uszmatiut", 2011, 320 c.,
URL.: https://e.lanbook.com/book/2339 (mata obpamenwus: 19.05.2017)

2. Yunesamc D. [lapannensHoe nporpammupoBanue Ha C++ B nelictBuu. [IpakTuka pazpaboTku
MHOTOIOTOUHbIX Tporpamm [Tekcer] / 3. Yumesamc, "JIMK Ilpecc", 2012 - 672 ¢. URL:
https://e.lanbook.com/book/4813 (nara obparienus: 19.05.2017)

3. ®emoroB U.E. Monemn mapamensHoro mnporpamvupoBanust [Tekcr] / U.E. demoros,
"COJIOH-IIpecc", 2012 - 384 c. URL: https://e.lanbook.com/book/13807 (narta oOpamieHus:
19.05.2017)
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https://e.lanbook.com/book/13807

4. boraués K.FO. OcHOBBI mapamienbHOro MporpaMMHpoOBaHus: ydyebHoe mocobue [Tekct] /
K.}O. Dboraués, "bunom. JlaGoparopuss 3manmii", 2015 - 345 «c¢. URL:
https://e.lanbook.com/book/70745 (nata oopamenus: 19.05.2017)

5. AdanaceeB, K.E. OcHOBBI BBICOKOTIPOM3BOAUTEILHBIX BbhruuciaeHui. T.3. IlapamnensHbie
BBIYUCIUTENbHbIE aIrOpuTMbl: yueOHoe mocobue [Teker] / K.E. Adanacves, W.B.
I'puropweBa, T.C. Pelin; KeMepoBckuii rocyiapctBeHHbld yHUBepcuteT. — Kemeposo, 2012.
— 185 c¢. URL: https://e.lanbook.com/book/44308 (nata obpamenus: 19.05.2017)

8. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TETEKOMMYHUKANIMOHHO# ceTu « AHTepHET»
(nasee — cerb «UHTEPHET»), HEOOXOAMMBIX /IJISl OCBOCHUS AU CHUILIMHBI (MOIYJIs1)

tests.kemsu.ru — web-opuentupoBanHnas cuctema tecrupoBanus Keml'Y

iais.kemsu.ru — cucrema moaaep:kku yueonoro npouecca KemI'Y

Cremuduranus s3pika UPC: http://upc.Ibl.gov/docs/user/upc_spec_1.2.pdf

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

Nvidia CUDA 2.2 Programming Guide.

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

_Programming_Guide_2.2.1.pdf

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

7. 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

8. Amnronos A.C. IlapamiensHoe nporpaMMHpPOBAHHE C HCIIONIb30BaHHEeM TexHomoruu MPI:
Yue6Hoe mocobwue. // http://rsusul.rnd.runnet.ru/tutor/antonov/

9. bormanoB A., Mapees B., CrannoBa E., KopxoB B. ApXHUTEKTYpbl U TONOJIOTUHU
MHOTOIPOIIECCOPHBIX ~ BBIUYMCIUTENBHBIX ~ CHUCTEM  //  DIEKTPOHHBIH  y4eOHUK
http://www.informika.ru/text/teach/topolog/index.htm

10. Marepuassl uHpOpMaImonHo-aHanmuTHueckoro reHrpa HUBI] MI'Y — www.parallel.ru

11. KprokoB B. A. OmnepaiyioHHbIE CHCTEMBI paclpe/leIeHHbIX BBIYUCIUTENBHBIX CHUCTEM
(pactipenenennsie OC) / http://parallel.ru/krukov/

12. Tomunux A. H. OnepanuoHHbIe CUCTEMBI cynep-2BM /

http://parallel.ru/info/education/tom-kurs.html

arONE

9. MeToanueckne yKa3zaHus IJisl 00y4aIOMMXCsl M0 OCBOECHHIO U CHUILIMHBI (MOTYJIs1)

K coBpemeHHOMY crienMaiucTy OOLIECTBO NPEABSBISAET JOCTATOYHO IIUPOKUI NepedyeHb
TpeOoBaHuil. JlaHHBII Kypc mpeaycMaTpUBaeT M3yYEHUE TEOPETHUECKUX BOIPOCOB, B
COOTBETCTBUM C paboyell MporpaMMoi, a TaKXKe CaMOCTOSITEIbHOE BBINOJIHEHHE KOHTPOJIBHBIX
pabor.

B teopernueckoii yacTu Kypca n3ydaroTcsi 6a3oBble MOHATHS 110 BOIPOCAM OpTraHU3aIH
MapaJUIEIbHBIX BBIYUCIUTEIBHBIX CHCTEM, a TaKXe OCHOBHBIX TEXHOJIOTMM OpraHU3alun
NapaJUIEJIbHBIX BBIYMCIEHUI Ha MHOTIONPOLIECCOPHBIX BBIYMCIUTENBHBIX KOMIUIEKCAX C
pacripeneneHHON WK O0IIeH onepaTUBHON MaMSThHIO.

B npakTuueckoil 4acTM Kypca H3y4arOTCd OCHOBBI TEXHOJOTHI MapajjieIbHOTO
IPOrpaMMHUPOBAHUS: MapajuleIbHOE MPOrpaMMHPOBAHME C HCIIOJIb30BaHHEM HHTepdeiica
nepenaun cooOmenuit MPI, napannensHoe nporpaMMHpOBaHUE HAa CUCTEMaXxX C OOIIEH MaMsAThIO
(OpenMP).

Jns  u3ydeHus TEeOpeTHYecKoil wvacTh Kypca HEOOXOAMMO H3YYUTh BOIPOCHI,
paccMmarpuBaemble B jekuusax. [Ipy usyyeHun marepuana HEOOXOAMMO MOMHMMO JIEKIIMOHHBIX
MaTepUajoB HCIIOJIb30BaTh PEKOMEHAYEMYIO JINTEPATYPY AJIS JIYUIIErO0 YCBOCHHs MarepHala.
Kpome 3Toro, Bce He0OOXOAMMBbIE CBEIEHUS, KacaloINecsi KOHKPETHBIX BOIPOCOB MOCTPOEHUS U
MCIIOJIb30BAaHUSl MHOTOIPOLIECCOPHBIX BBIYMCIUTENBHBIX KOMIUIEKCOB B TOW WM HHOHN
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TEXHOJIOTUH, MOXHO MOJIYYUTh U3 OTKPBITHIX KICTOYHUKOB, Hanipumep http://parallel.ru.

9.1. CoBeTbl 0 IVIAHUPOBAHUIO U OPraHU3AIUM BPEeMEHHU, He00X0IUMOro AJIsl H3yYeHHs
AUCHMILUIMHBI. PexoMeHayeTcs cleayomuM o0pa3oM OpraHu30BaTh BpeMs, HE00XoauMoe Juis
W3YYEHUS JUCLUILINHBL:

M3yueHne KOHCIEKTa JIEKLIUU B TOT ke JIeHb, ocie jekuuu — 10-15 munyr.

M3yueHne KOHCIIEKTa JIGKIIMH 32 JIeHb Iepes chaeayromei sexkuueii — 10-15 MunyT.

N3yueHne TeopeTnyeckoro Marepuania o yueOHUKy U KOHCIEKTY — 1 yac B HeJlelnto.

[TonroroBka K MpakTUYECKOMY 3aHATHIO (BBIIIOJIHEHNE JOMAIIHUX 3aaHuil) — 1 yac.

Bcero B Hegento — 3 yaca 25 MUHYT.

9.2. OmnucaHve MOCIEA0BATEILHOCTH JAeCTBUI CTylAeHTa («CUeHAPHH H3y4YeHUs
AUCHHUILIMHBD»).

[Tpu M3ydyeHUn TUCIUILIMHBI OYEHb MOJIE3HO CAMOCTOSITENIbHO M3Yy4aTh MaTepHuall, KOTOPBIi
elle He NpouMuTaH Ha Jekuuu. Torma sekuust Oyaer ropasno noHsTHee. OnHAKoO Jierde npu
M3YYEHUU Kypca CIeJ0BaTh M3JIOKEHUIO MaTepHala Ha JIeKIuH. [[1s moHuMaHus MaTtepuana u
KaueCTBEHHOI'0 €T0 YCBOCHUSI PEKOMEHIYETCS TaKast MOCJIe0BATEIbHOCTh JCHCTBUMN:

1. Ilocne mpocnmymuBaHus JEKUMW W OKOHYAHHUS YYEOHBIX 3aHSATHM, NMPU MOATOTOBKE K
3QHITHSIM CIICAYIOMIETO IHS, HYXXHO CHadajla IPOCMOTPETh W O00IyMaTh TEKCT JISKIUH,
npociymannoi ceronus (10-15 munyT).

2. [Ipu moaroTroBke K JIGKIMU CIEAYIOLIETO JHS, HYXKHO MPOCMOTPETh TEKCT MPEeAbIayIIei
JIEKIIUH, TIOAYMaTh O TOM, KaKasi MOXKeT ObITh TeMa cienyromei gekiuu (10-15 munyT).

3. B Teuenue Henenu BbIOpaTh Bpems (1-yac) niast paboThl ¢ peKOMEHOBAHHOM JTUTEPATypOn
B OnOImoTeke Ui pecypcamu MHTEepHeT.

4. Tlpu mOATOTOBKE K MPAKTUYECKUM 3aHATHSM CIEIYIOLIEro ITHS, HEOOXOAMMO CHavaia
MOBTOPUTH MPOIACHHBIN TEOPETUUECKUN MaTepHall MPEABIAYIIET0 3aHATHS 110 TEME JOMAIITHETO
3ajanus. [Ipu BBIMOSHEHMM YIpaXKHEHUS HY)KHO CHaudajga MOHATh, YTO TpeOyeTcs, Kakou
TEOPETHUUECKUI MaTepHUall HY>KHO HUCIIOJIb30BaTh.

9.3. PekoMeHAIIMM 10 HCIOJIB30BAHMI0O MATEPHAJIOB y4eOHO-METOAMYECKOr0 KOMILICKCA.
Pexomenyercss McIonp30BaTh ClHAW-IIEKIUU IpeNoAaBatelis (BBLAAIOTCA IPEnojaBaTeieM
10CJIe KaX/10H JeKI1N).

9.4 CoBeTbl 1O NMOATOTOBKE K JK3aMeHY. J[OMOIHUTENBHO K M3YYCHUIO KOHCIIEKTOB JICKIHI
HEOOXOJMMO  TOJB30BaThCs  y4EOHBIMH  TOCOOMSMH.  PekoMeHayeTcss — HMCIOJIb30BaTh
AIIEKTPOHHBIE YIEOHO-METONYECKUE MOCOOHS MO0 TeMe Kypca, MMEIOIIUecs Ha caiite Kadeapsl
FOnecko mo HUT (unesco.kemsu.ru), a taxxe 3epkane caiita citforum.ru (citforum.kemsu.ru).
Kpome «3ayduBaHus» MaTepuana, OYeHb BAXKHO TOOUTHCS COCTOSIHHS MOHUMAHHUS H3ydaeMbIX
TeM AUCHUILIMHBL. C 3TOM LENbI0 PEKOMEHIYeTCsl MOCie M3Y4eHHsl OuepeHOro maparpada
BBIIIOJIHUTH HECKOIIBKO YIPAXXHEHHUH Ha JaHHYIO0 TeMy. KpoMe TOro, oueHb IMOJIE3HO MBICICHHO
3a/1aTh ce0e CreAyroIre BOTPOCH! (M MOMpoOOBaTh OTBETUTHh HA HUX): O YeM ATOT maparpad?,
KaKkde HOBBIC IMOHSATHs BBEAEHBI, KAKOB MX CMBICA?, JJIS YErO HCIIOJIB3YETCS Ta WM HHas
TEXHOJIOTUSI MapaJUIeIBHOTO MPOrpaMMHUPOBaHusI? PEeKOMEH0OBAaHO MPOWTH TPEIBAPUTEIBHOES
TECTUPOBAHUE IO KYPCY C UCIIOJIb30BAHUEM TECTHPYIOIIEH MPOTrpaMMBbl, JOCTYITHOH 110 apecy:
tests.kemsu.ru (login mis npoxox/eHus MPOOHOTO TECTUPOBAHUS - €Xxaml).

9.5. Meroanuyeckue peKOMEHAALUH 110 BINOJHEHHIO JOMAIIHUX padoT

JIisl BBIMOJHEHHsST JOMAIIHUX pabOT HEOOXOAMMO HCIONb30BaTh HHPOPMALUOHHYIO
cucTeMy Moaaepkku yueOHoro nporecca (http://iais.kemsu.ru). Jlns qoctyna Kk 1aHHO# cucTeme
IPEToIaBaTesb Ha IEPBOM 3aHITHH BBIAACT KAXKIOMY JOTHH-ApoIib. JloMalHue 3a1aHus OyayT
MOSIBIIAITECSL B CHCTEME EKCHEENBHO TI0CIe IMPOBEACHHs J1abopaTopHbIX 3aHsaTHil. [lepen
BBIIIOJIHCHUEM 3a/IaHUN HEOOXOAMMO TMOBTOPHTH MPOMICHHBI MarTepuai, a TaKKe H3Y4HTh
PEKOMEHyeMYIO ITperoiaBaTesieM JIUTepaTypy Uil BHIIONHEHUs 3aqanuii. OdopmieHue oTuyeTa
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Mo JIOMAITHEeH paboTe cleAayeT BBIMOJHUTH MO MpeiaracMoMy madiioHy (pa3MeleH B pasjene
“YyeOHble MaTepHaIbl” B CUCTEME MOICPKKH YIEOHOTO MpoIiecca).

9.6. MeToan4yeckne peKOMEH/IAIUHU 110 BbINOJHEHHUIO CEMECTPOBBIX PadoT
CemecTpoBass paboTa HampaBlieHa Ha CaMOCTOSTEIBHYIO pPabOTy 10 CO3/IaHHUIO
napajuieNIbHBIX MPOTPaMM H UcclieToBaHus 3()()EKTUBHOCTH MMPOBEJCHHOTO paciiapalieIHBaHHUS.
[Tpu peanuzaiuu aIrOPUTMOB CEMECTPOBOTO 3a/laHUsl HA MapaJICIbHBIX KOMIIbIOTEpax
Ui aHanu3a  A(PQPEKTHBHOCTH BapHaHTa pacnapalieIMBaHUs HEOOXOJUMO IPOBOIHTH
WCCJICJIOBAHKE T10 CIEAYIOMIEH cXeMe:
8. HammcaTh MOCJIE0BaTEILHBINA AITOPUTM PEIICHUS 3a/1a4H;
9. ompenenuTh BpeMs, 3aTpadeHHOE Ha Peal3aliio ocaeoBaTenbHoro ainroputMa T, (n) ;

10. HanucaTh MapayIeNbHBIA AITOPUTM DPEUICHUS 3aJadd C HCIIOJIb30BAaHUEM YKa3aHHOM
TEXHOJIOIMH MapaJuIeIbHOIO IPOrPaMMUPOBAHUS;

11. onpenenuth Bpems, 3aTPAYEHHOE HA PEATU3AINIO NapajiensHoro anroputma T,(n) (p —

KOJINYECTBO MPOLECCOPOB UIIH sIJIEP AJI1 MHOTOSAEPHBIX apXUTEKTYD);
12. BEIYMCITUTH YCKOPEHHUE MapauIeIbHOTO AITOPUTMA 110 CPABHEHUIO C TIOCIIEA0BATEIBHBIM

s, () =I((f]))

13. Beruncnuth 3G GEKTUBHOCT MapaiuienbHoro anroputma E (n) =

S,(n)
-

14. CtyneHt cnaet napajiebHYI0 M MOCIEA0BATEIIbHYIO BEPCUH MPOTPAMM, PEATU3YIONIINX
3aJaHHBIA  aaroput™, TaOMUIBI U  rpaduKu, AEMOHCTPUPYIOLIUE OCHOBHBIC
XapaKTEpUCTUKU PE3YJIbTATOB BBIIIOJIHEHUS MPOrpPaMM Ha BBIYMCIUTEIBHOM KIIACTEPE,
TPAaCCUPOBKM MapaJUIeNbHBIX MPOrpaMM M pe3yibTaThl aHanu3a 3()QeKTUBHOCTH,
MOJTy4YECHHBIE CIICIMATM3UPOBAHHBIMU IPOTPAMMHBIMH CPEICTBAMHU.

CemecTpoBble 3aJaHMsI JAIOTCS KaX/A0MY CTYAE€HTY UHAWBUIYAJIBHO.

Odopmiierre oT4eTa MO CEMECTPOBOM PadOTE ClEAyeT BBIMOJHUTH MO TMPEAaracMoMy
mabyoHy (pa3MelieH B paszene “YdeOHble MaTepuanbl’ B CHUCTEME MOIJEPKKH Y4eOHOro
mpoiiecca).

10. IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOTHii, MHCIOJIb3YeMbIX IPH OCYLECTBJICHUH
00pa3oBaTeIbHOIO MpoIecca Mo JUCHUILINHE (MOAYJ/II0), BKJIIOYAs NepevyeHb
NMPOrpaMMHOro odecneyeHusi 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

[Ipn npoBeaeHHH O0OY4YEHMsI MCIIONB3YIOTCS CIEAYIOUME HH(POPMAIMOHHBIE CHCTEMBI,
SBJISIIOIIMECS YaCThIO 3JIEKTPOHHON HH(POPMALIMOHHO-00pa3oBaTenbHOi cpenpl KemI'V:

1. Cucrema komnbrorepHoro agantuBHoro tectupoBanus (CKAT).

2. UC “Undopmanmonnoe obecneuenne yuebHoro mporecca” (MapOVIIpo) -
JTUCTAaHIIMOHHOE B3aMMOJEHCTBHE C 00y4aeMbIMH C LEJIbIO YIPaBICHHS IMPOLIECCOM
00y4YeHHsI U KOHTPOJIS MOTyYSHHBIX 3HAHUH.

3. UC “PeliTuHT CTyNEeHTOB” — y4eT y4eOHOU JeATEIIbHOCTH CTYJACHTOB C UCTIOIh30BAHUEM
0aJUTbHO-PEUTUHTOBOTO METO/1a OLIEHUBAHMUSL.

[Tpu npoBeieHNH AUCTAHITHOHHOTO O0YYEHUS TOTOJHUTENILHO HCTob3yeTcst SKype.

[Tpu npoBeneHun OOyuUeHHs MO TUCHUIUIMHE HCIOJIB3YIOTCSI aKTUBHBIE U MHTEPAaKTHUBHBIC
dbopMbl 00y4eHMs], BKJIIOYAs: JIEKIMHU-BU3YaIM3al[UH, JIEKIUU-Oecelbl, JEKIUU C pazdopom
KOHKPETHBIX CUTYallUi, IPOEKTHAs ACSITEIbHOCTb.

Jlekuu-BU3yanu3ally UCIIONIBb3YIOTCA Ha dTale BBEICHUS CTYIAEHTOB B HOBYIO TeMy. OHH
OCHOBaHbl Ha MWCIIOJIb30BAHMHM B KaueCTBE HAIWJHOTO Marepuajga MYJIbTUMEIUWHON
Ipe3eHTaluU, coJepKalied Takue (OpMbl HArJIITHOCTH, KaK CXEMbI, PUCYHKH, AMArPaAMMBbI U
T.4. [locne ocBoeHMs cTyneHTaM 0a30BBIX 3HAHUH MO M3y4aeMOW TeMe IMPOBOJSATCS JIEKIIMU
Oecenbl, KOrjga CTyJEHTaM aJpecyroTcs BONPOCHl I OOCY)XICHHsI B Haudayle JIEKUUU U 10 ee
xony. Jlyid mosicHeHusI Marepualla u3y4aeMoil TeMbl Ha MPAKTUYECKOM IPUMEPE HCIHOJIb3YIOTCS
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JICKIIUY € pa300pOM KOHKPETHBIX CUTYaIIHH.

Ha mocienHnx NpakTHYECKUX 3aHATHAX, KOTJA CTYICHTHl M3YYHJIH TEOPHUI0 U HMEIOT
oInpeeNEéHHbIe IPAKTUUYECKUE HAaBBIKM, MCIIONb3YETCs MPOEKTHBIN noaxoA. OH 3aKiI0yaeTcs B
BBIIIOJIHCHUH CTYJICHTAMHU IPAKTUKO-OPUEHTHPOBAHHBIX IPOCKTOB MO TeMe Kypca B (opme
CEeMECTPOBOI PaOOTHI.

11. Onucanue MaTepuaJIbLHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOII /15l OCYIIeCTBICHUS
00pa30BaTeJbLHOI0 MPoLecca Mo AMCHUIInHEe (MO1YJII0)

JlexuvoHHBIE  3aHATUSA HPOXOAAT B MYJBTUMEAUNMHOW  ayJUTOPHUM, OCHAILEHHOMU
KOMIIBIOTEPOM M NPOEKTOpOoM. Kaxknas jeknus conpoBOXKIAETCS NMpEe3eHTaluuel, coaepKamen
KpaTKUil TEOPETUYECKUHA MarTepuanl M WUIIOCTpaTUBHbIM Marepuan. Kaxnas mnpeseHTanus
IIOCTPOEHA IO cIeNyroleMy H1ablIoHy: Ha3BaHUE JIEKLIIUOHHOTO 3aHATHUS, LIe/b U 3a]1a4i JIEKIHH,
KpaTKOE COJEp KaHUE IpPEblayliel JIEKIUHU (IpU HEOOXOJUMOCTH), TEOPETUUECKUM MaTepua
(pa3but Ha /1B YaCTH C YYETOM II€PEMEHbI), B KOHLE ITPUBEICHBl UTOTH JEKIIMOHHOIO 3aHATHS,
0003Ha4YeHa TeMa CIEIYIOIIeH JIeKIUH, a TakKe BOINPOCHI M 3aJaHMs JIJIsl CaMOCTOSITEILHOTO
WU3Y4CHHUS.

[Ipe3enTanmu mMo JEKIMOHHOMY KypCY Pa3OHTHI IO TeMaM, 10 OTJEIBHO B3ATOM TEME MOXKET
OBbITh HECKOJIBKO JICKIHH.

JlaGoparopHble 3aHATUS MPOXOAAT B KOMIBIOTEpHOM Kiacce. llepBast uvacTh 3aHATHS
HOCBALIEHA pa300py HOBOro Marepuana. Bropas yacTh — BBIIOJIHEHUIO IPAKTUYECKUX 3aJlaHUH ¢
LeJIbI0 3aKPEIUICHUs MaTepuaa.

Jlnis mpoBeleHHs J1a0OpaTOPHBIX 3aHATUH HCHOJB3YETCsl KIIACTEeP-TIOJIMIOH, KOTOPBIN
nocTpoeH Ha 0asze 2-x sjepHbix mporeccopoB Intel Core 2 Duo, mo3BoJisieT HCIOIB30BaTh
texHojorun MPI umu OpenMP, unu oGe cpaszy Bmectre: MPIl — mns mepenaun cooOuieHuit
MEXIy y3maMu kiaacrtepa, OpenMP — s paGoThl ¢ 0011ei maMsAThio B paMKax OTACIBHOTO y3J1a
kiacrepa, UPC — nns paboTsl B pamkax Mojenu pacupenencHHoil oomeit mamstu, CUDA —
POrpaMMHUPOBAHNE Ha TpapUUECKUX MpOLeccopax.

CamocrosTenbHas paboTa Mo AUCHUILUIMHE MOKET MPOBOJUTCS B KOMIIBIOTEPHBIX Kjlaccax 2
KOpITyca BO BHEy4Y€OHBIE Yachl.

B mpounecce n3ydeHMs] OUCLHUIUIMHBI M OCYIIECTBIEHHUS MpPOLENYp TEKYLIErOo KOHTPOJISA
yCIIEBAEMOCTH M TMPOMEXKYTOYHOW aTTECTAllUM JMIl C OTrPaAaHMYEHHBIMH BO3MOXHOCTSMU
3/0pOBbsI MPUMEHSIOTCS aJaNTHPOBaHHbIE (OPMBI OOY4eHHUS C Y4ETOM WHAMBUIYAIbHBIX
ncuxogusnonoruueckux ocodenHocred. [lpu ompeneneHun QopM MNpoBeneHUs 3aHATHH C
00y4aroIUMHUCI-UHBAIMAMH YUUTHIBAIOTCS PEKOMEHIAINN JaHHbIE TI0 pe3yjabTaTaM MEeAHMKO-
COLIMAJIBHOM 3KCHEPTU3bI, COJEp)KallUecsl B WHAMBUAYaAJIbHON MporpaMMe peaduInTalnuu
WHBaJIN/1a, OTHOCUTEIBHO PEKOMEHIOBAaHHBIX YCIOBUN U BUAOB TPyAa.

[Ipu HeoOxomumocTH oOOy4arouiyecss W3 4YHcla HHBAJIWIOB W JIMI C OrpaHMYEHHBIMU
BO3MOXHOCTSIMHM 3/I0OPOBbSl IOJIB3YIOTCSl CIEUUAIBHBIMU pabOYMMU MECTaMM, CO3JaHHBIMH C
y4€TOM HapyLIEHHBIX GYHKIUN U OrpaHUYEHUH KUZHEAEATEIIbHOCTH.

s nuy ¢ Hapywenuem 3peHus (C1envix u ciabosuoauyux):

— CHeNHaTM3UPOBAaHHOE cTarmoHapHoe pabouee mecto DnCHUC 201;
— Kowmmretorepnsriii kmacc RAMEC GALE;
— crnenuanusupoBanHoe MoomibHOe MecTo IMHOT 301;
— npunrep bpaitns (+110 ans TpaHcnsuu Tekcta B mpudT bpaitns).
Lna auy ¢ napywenuem cayxa:
— cucreMa nH(pOpMaMoOHHas TSl ciiadocpimamux craimonapHas «Mcrok» C-1U;
— Kowmmretorepnsriii kmacc RAMEC GALE;
— Ilnardopma Intel BOXSTCK1A32WEFC;
— OecnpoBoHAs 3BYKO3aNKCHIBAIOLIas anmnapaTypa KOJIEKTUBHOIO MOJIb30BAHMS: PaIUOKIIAcC

(pamgromukpodon) «Coner-PCM» PM-3.1.

s nuy ¢ Hapywenuem onopHo-08ucamenbHo20 annapama:
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— KOMIBIOTEPHBIH CTOJI [ JIML C HapyLIEHUSIMHU OIOPHOIBUIATEIbHOW CHCTEMBI C
JNEKTPOIPUBOJOM;

— KJIaBHaTypa C HAKJIaJHOW M C KHOIIOYHOM MBIIIKOW C PACIOJOKEHUEM KHOIIOK CBEpXY
AKkopz;

— ©OecrnpoBoaHas MbIiib Tpekoos as [TK Logitech M570;

— KJIaBHATypa C JHKOWCTUKOM JJIs BBIOOPA KJIABHILM HA LIBETOBOM I10JIE.

12. HHble cBeleHUS U MATEPHAJIBI

12.1. Ocobennocmu peanuzayuu OUCUURIUHDL 01 UHBANUOO0B U JIUY C OZPAHUYEHHBIMU
603MOICHOCAMU 300P0BbA.

O0pa3oBaHre 00y4JaONMUXCS ¢ OTPAHHYECHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI MOXKET OBITh
OPraHU30BaHO 10 BBIOOPY CTY/IEHTA B CIICAYIOLIEM BH/IE:

e COBMECTHO C JpPYTMMH OOYYaIONIMMHUCS: CTYIEHT IIOCEIIAeT 3aHATUS Ha OO0IUX
OCHOBAHHUSX U HEMOCPEACTBEHHO BOBJIEKACTCS B yUEOHBIH Iporecc;

e JIMCTAaHUMOHHO  TIOCPEJICTBAM  TEJIEKOMMYHHKAIIMOHHBIX  TEXHOJOIMH:  CTYIEHT
IIPOCIYUIMBAET MaTepual 3aHATHM B PEKUME PEaJbHOIO BPEMEHM, IO CPEICTBAM
npsMOro  TesieMocta (mpuMeHeHne SKYPe Wi JpyruxX aHaJOTHMYHBIX IPOTpaMM U
TEXHOJIOTUI), HE HaXO/ACh HEMOCPEACTBEHHO B yUeOHON ayIUTOpUH;

e B UHIMBUIAYAJIBHOM  IHOpAJKE: IPENOAABaTeNIb  3aHUMAETCA CO  CTYIECHTOM
MHIUBUAYAJIBHO KOHTAKTHO WM ITOCPEACTBAM TE€JIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Oco0ble ycJ0BUSI TPEIOCTABIAIOTCS CTYAEHTAM C OrPAaHHUYEHHBIMH BO3MOXXHOCTSIMU
3I0pOBbSI HA OCHOBAHHWH 3asIBJICHUS, COJEPIKAIIETO CBEICHUS O HEOOXOJUMOCTH CO3JIaHUs
COOTBETCTBYIOIIUX CIEIUATBHBIX YCIOBUH.

B cnydae mHAMBUIYyaTbHOTO OOydYEHUS, MO OKOHYAHWM H3YYCHHS Kypca CO CTYISHTOM
MPOBOANTCS MHAMBHIyallbHOE coOeceloBaHHE, Ha KOTOPOM OH JIEMOHCTPUPYET MOJIy4YEeHHBIE
3HaHMs. B ciydae HEOOXOJIMMOCTH, CTYICHTY MOXKET 3apaHee ObITh BBIIAHO WHIMBUIYATbHOE
MPaKTUYECKOe 3aJjaHKe, AJI1 CAMOCTOSTENIbHOM MOATOTOBKY (32 MECSII UJTH 32 JIBE HEJIEINN).

B cnyyae coBmecTHOro oOy4yeHHsS C JPYrUMH OOYYarOUIMMHCS JIMIy C OTpaHHMYE€HHBIMU
BO3MOXKHOCTSIMU 3JIOPOBBSI ITPEIOCTABIIACTCS JOTIOJIHUTEIHLHOE BpeMs JUIS BBITTOJIHEHUS 3a/IaHui
W cladd dK3aMeHa/3aué€Tta, HO He Oosiee yem Ha (.5 vaca, nmpu HeoOxomumocTH. CTyAEHTHI C
OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JIOpPOBbS CHAIOT JK3aMEH/3a4éT B OJHON ayIUTOPUHU
COBMECTHO C WHBIMHU OOYYArOIIMMHUCS, €CIM 3TO HE CO3JacT TPYAHOCTEH IS CTYIACHTOB IIPH
claue dK3aMeHa/3auéTa.

CTyIeHThl C OTPaHHYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MOTYT B TIpOIlecCe OOYYCHHS H
MPOXOXKACHUSI TEKYIIErO0 M MTOTOBOTO KOHTPOJS TIOJH30BAThCSI TEXHUYECKUMH CPEJICTBAMH,
HEOOXOIUMBIMU UM B CBSI3H C UX WHIUBUIYATHHBIMH OCOOCHHOCTSIMH.

JlomyckaeTcsi MPUCYTCTBUE B ayAUTOPUU BO BpeMs CIadd dK3aMeHa/3au€Ta acCHUCTEHTa U3
guciia pabotHukoB Kem[Y wim TpHBIEYEHHBIX JIMIl, OKAa3bIBAIOIIUX CTYJICHTAM C
OTPaHUYEHHBIMHU BO3MOXKHOCTSMHU 370POBbsI HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIb ¢ YIETOM UX
WHNBUIYAIBHBIX OCOOCHHOCTEH (3aHATH pabodyee MeCTO, IEepPEJABUTaThCSA, IPOYHUTATH U
oOopMUTH 3aaHKe, OOIIATHCS C TIPETOAaBaTEISIMU ).

Jiusg Jaunm ¢ OrpaHuYeHHbIMH BO3MOKHOCTSIMH  3[0POBbSI  MIPEAYCMATPUBAIOTCS
clemyrolre 0COOCHHOCTH MTPOBEICHHS YIeOHOTO MpoIiecca:

1. TlpemomaBarens MPEIOCTABISET CTYACHTY Yy4eOHO-METOIWYECKHE MaTepHabl,
HEOOXOaUMBIC MJII OCBOGHHS H3y4aeMOro marepuana (mporpamma Kypca, IUIaH
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3aHSTHSI, OTMIOPHBI KOHCIEKT, METOAMYECKHE TOCOOWsS WM CIIaiij] Mpe3eHTAIUH, B
CiTy4yae HaJM4us).

2. JleknMOHHBIA MaTepuall MPENOJACTCS B HATJISTHOM BHUIC CIIAWJ MPE3CHTAIUN WM
COIPOBOXKAAETCA CXEeMaMHU, HarJIIHBIMUA TaOJIUIIaMHU.

3. IlpemycMaTpuBarOTCs MHIWBUIyaIbHBIC KOHCYJIBTAIIMH CO CTYACHTOM, Ha KOTOPOM
MO>KET IPUCYTCTBOBAThH JIUYHBIN TOMOIIIHHUK.

Mna nuy ¢ Hapywenuem ciyxa AUNAKTUYECKUN MaTtepuan (clal-npe3eHTaluu JEKUuH,
3a/laHdsl U WHCTPYKIMHA K WX BBIMOJHEHHUIO) TPEIOCTABISIOTCS B MHCHBbMEHHOW (opme wiu
JJIEKTPOHHOM BHZAE Npu HeoOxoaumocTH. ObecreynBaeTcsi HalWuMe 3BYKOYCHJIMBAIOIIEH
anmaparypbl KOJUIGKTHBHOTO TOJIb30BaHUs, MPU HEOOXOAMMOCTH CTYICHTaM MPEIOCTaBISACTCS
3BYKOYCHUJIMBAIOIIAs anmnapaTypa HHAUBHIYaIbHOTO MOJIb30BaHUS.

Hna nuy ¢ madsxcenvimMu HapyuleHusMu peyu TEKYIUH M HPOMEXYTOUYHBIA KOHTPOJIb
MIPOBOJISITCS B MUCBMEHHOM popme.

Hna auy ¢ wuapywenuem 3peHuss 3aJaHUST U UHCTPYKUMU IO UX BbIIOJHEHUIO
MPEIOCTABISAIOTCS C YKPYIMHEHHBIM MIPU(GTOM, 7S CIENbIX 3aaHusi opopMIIsitoTes penbedHo-
ToYeuHbIM mpupTOoM Bbpaiins wim B BHIE 3JIEKTPOHHOTO JOKYMEHTA, JTOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpPA CO CIEHUATM3UPOBAHHBIM MPOTrPAMMHBIM OOecleueHHueM [UIsl CIENbIX, JHO0
3auuThIBalOTC WM. llpm HeoOXoauMocTH oOecreYnBaeTCsl WHAMBHIYaTbHOE PaBHOMEPHOE
ocenieHue He MeHee 300 JIOKC, MPENOCTABISIETCS YBEIWYMBAIOIIEE YCTPOMCTBO, a TaKkKe
BO3MOXXHOCTH MCIIOJIb30BATh COOCTBEHHOE YBEITMUHBAIOIINE YCTPOHCTBO.

[Tpy HEOOXOOUMOCTH IUYA C HAPYULEHUAMU OBUSAMENbHBIX (DYHKYUU HUNCHUX KOHEYHOCMell
BBINOJIHSIOT ~J1abopatopHbie pabOThl B ayaWTOpUsX 2 W 8 KOpIyca, OCHAIICHHBIX
CICIUAIM3UPOBAHHBIM  00OpyIOBaHMEM, B Tape ¢ oOydJaromuMmcs 0e3 OrpaHHYeHHBIX
BO3MOXXHOCTEH 370poBbs. IlMChbMEHHBIE 3aJaHUSl BBIOTHSIOTCS TUCTAHIIMOHHO, TMPH 3TOM
B3aUMOJICHCTBUE C MpernoaBareneM ocymiectsisiercsa yepe3 DMOC.

s auy ¢ HapyweHuAMU 08ULAMENbHbIX (YHKYULU 6EPXHUX KOHEUHOCMeN U OMCYMCMeuem
8epXHUX KoHeuHocmell JabopaTopHble paOOTHl BBIMOIHAIOTCS B Mape ¢ oOydarommmcs 0e3
OrpaHUYCHHBIX BO3MOXXHOCTEN 3A0POBbiA; MMUCbMCHHBIC 3aaHWs BBIITOJIHAKOTCA JUCTAHIIMOHHO,
[P TOM B3aMMOJICICTBHE C MpemnoaaBareneM ocymectsisercs yepe3 DMOC; sk3ameH u 3a4er
CHal0TCs B YCTHOUM opme.

CocraButens (1): nouent kadeapst KOHECKO no BT Crykoinos C.B.
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