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1. IEJIX OCBOEHU S U CIUTIJINHBI
[loTpe6HOCTD pEelIeHNS CIOXKHBIX IPHKIIAIHBIX 33/1a4 ¢ GOJIBIINM 00HEMOM BEIMHCICHHIH
U TpHHIUIHATbHAS OTPaHHYCHHOCTh MAKCHMAIBLHOTO OBICTPOAEHCTBHS "KIACCHYECKHX" - 0
cxeme ¢on Helimana - OBM IpHBeNN K MOSABICHHIO MHOTOMPOIECCOPHBIX BBIMHCIMTENbHEIX
cucreM (MBC). Hcnoms3oBaHme TaKHX CpEJACTB BHIYMCIUTENBHOM TEXHUKH II03BOJSET
CYIIECTBEHHO YBENHYHBATH IPOH3BOAUTENLHOCTE OBM mpu mo6oM CyINecTBYIONIEM YpOBHE
Pa3sBUTHS KOMIIBIOTEPHOTO oGopymoBanus. IIpm sToM, oxHako, HeoGXomuMo "mapamnensHoe"
0000IIenke TPaIUIMOHHON - MOCJICIOBATEHHON - TEXHONOTHA PemeHus 3a1ad Ha DBM. Tak,
YUCIIEHHBIE MeTO/5I B ciiydac MBC mOIXHBEI IPOEKTHPOBATHCS KAK CHCTEMBI MApAIIENbHEIX U
B3aMMOJICUCTBYIOINUX MEXIy COO0H MPOIECCOB, MOMYCKAIOMKMX MCIIOJIHEHNE Ha HE3aBHCHMBIX
nporeccopax. I[IpuMeHseMBle alrOpUTMHYECKHE S3BIKK H  CHCTEMHOE [POTPAMMHOE
obecrneyeHre JOJDKHBI O0ECIEUNBATh CO3[AaHHE MapPAIUIENbHBIX IPOTPaMM, OPTAHH30BBIBATE
CHHXPOHU3AIIMIO H B3aNMOMCKIIOUCHHE ACHHXPOHHBIX IPOIECCOB H T.II.
IIpenmeToM paccMOTpeHHs HACTOAIIErO Kypca M SIBIAETCA M3YYEHHE IIEPEYHCIICHHOTO
Kpyra BOIpOCOB. Ileb Kypca COCTOHT B H3JIOKEHHH MAaTeMaTHYECKHX MoJeleldl M MeTOIOoB
[apajiieIbHOr0 MpPOrpaMMHUPOBAHUA JJII MHOTOIPONECCOPHBIX BEIYHCIHTEIBHBIX CHCTEM, a
TaK)Ke IPAKTHICCKOE OCBOCHUE IIPHEMOB H TEXHHUK Pa3pabOTKH HapauledbHBIX IPOrPaMM.

2. MECTO JUCTIUIIJINHBI B CTPYKTYPE OIIOII BO

Huctumna «[lapannensHoe IporpaMMHUpPOBaHHE» HAXOOUTCS B BAPUATHBHON dacTH
OCHOBHOM NpodecCHOHATEHOM 00pa30BaTeNbHOM IPOrPaMMBl ¥ OTHOCHTCA K AMCIHUIUIMHAM II0
BEIOODY. ,

JlMCUUIUIMEA  JIOTHYECKH M CONEPXATeNBHO-METONWYECKH CBS3aHA C  PIIOM
TCOPETHYECKUX JIMCLIHUIUIMH M MPAKTHK IPEAIIECTBYIOMEro nepuona obyuenus (ApXUTEKTypa
KOMIIBIOTEPOB, AJITOPUTMBI H AITOPUTMHYECKHE S3BIKY, TeOpHUs BHIYUCITHTENBHBIX TIPOLIECCOB U
CTPYKTyp, CTPYKTyphl M airOpUTMBI KOMNBIOTEpHON OOpabOTKM HaHHBIX, CHCTEMHBIC U
MaTeMaTH4ICCKHE OCHOBBI CYIIEPKOMIIBIOTEPHEIX TEXHONOTHH). JIJIsl yCIeHOTO OCBOSHHS Kypca
CTyACHTHI JMOJDKHBL. 3HATh YCTPOWCTBO M MNPHUHIMIB! (YHKIMOHHpoBaHUS OBM, uMmeTsh
IpeAcTaBieHre O 0a30BBIX AITOPUTMAX M CTPYKTYypax JAHHBIX, YMETh HPUMEHSTH S3BIKH
IIPOrPaMMUPOBAHHS BEICOKOTO YPOBHSI.

Huctmmivaa  QopMEpyeT 3HAHMSA M HaBBIKH, HEOOXOOMMBIE B IIPaKTHIECKOi
AeATENbHOCTH KBATM(QUIUPOBAHHOTO CIEIHAINCTA, H3YYAeTCs B KOHIIE TEOPETHIECKOTO Kypca.
B pamkax yueGHOTO mpoliecca OHH MOTYT OBITH HCIOJIB30BaHBI IIPH MOATOTOBKE BHIIYCKHOMN
KBaIAUKAITMOHHOMN paGoThI.

3. KOMIIETEHIIH OBYYAIOUIEI'OCSIl, POPMHUPYEMBIE
B PE3YJIbTATE OCBOEHUSA JUCHUIIJINHLI (MOIY JIS)
B pesymprare oCBOGHHS JAMCHMIUIMHEL OOYYalOIIMiCS MOJKEH JEMOHCTPHPOBATH

CIIEAYIOIIVE KOMIICTEHIUH:

® TOTOBHOCTBIO aHAIW3HPOBATH IPOOIEMBI M HAmpaBleHHS DPa3BUTHS TEXHOIOTHH
nporpammupoBanus (OITK-3);

® CIOCOOHOCTBIO NPUMEHATH B MPOGECCHOHAILHON JESTEeNbHOCTH OCHOBHBIE METOMIBI M
CPeACTBA ABTOMATH3AIlMH IPOSKTUPOBAHUS, IPOU3BOACTBA, MCILITAHMI M OLIEHKM KadecTBa
nporpamMmHoro obecnedenns (OITK-4).



B pesynerate oCBOCHHA IUCIMILIMEBI OGYYaIOIHICS ODKEH JEMOHCTPHPOBATH
CIEYIOLIHE Pe3yIbTaTEl 00pa30BaHUA:

3uarn:

Knaccmbmcaumo pPacupencICHHbIX  BBIYHCIUTCIIBHBIX

NOBBINIEHHS IPOM3BOJUTENBFHOCTH  BBIYHCIAMTEIBHLIX — CHCTEM,
napanteasHeIX arroputMoB (OIIK-3, OIIK-4);

MOIXOJIBI

CHUCTCM, METOOBL
K ITOCTPOCHHIO

2. YMeTb: CaMOCTOSTEIILHO U3BJIEKATh IIOJIC3HYIO HayYHO-TEXHUYCCKYIO I/IH(bOpMaHI/IIO u3

Pa3nUYHbIX HCTOYHUKOB, IIPUMEHSATH H3YUCHHBIE METOIBI ITpH MPOCKTUPOBAHNH PACIIPEOCIICHHBIX

anroputMos (OIIK-3, OITK-4);
3. BiageTb: HABEIKAMH HCIIOIB30BAHMUS COBPEMEHHBIX CPEICTB PEIICHHS BOIYHCIUTENHBIX

3a/1a4 )1 CUCTeM ¢ pachpefeneHHol namareo (OIIK-3, OIIK-4).

4, CTPYKTYPA U COAEP)KAHUE TUCIUILINHBI MOoAayJis)
OO01mas Tpy0eMKOCTh AUCLHUILIAHEI COCTABJISET 5 3a4eTHHIX equumil, 180 Jacos.

Bune! yueGHo# paboThI, DOpMBI TeKyIIEro
BKJTHOYas
O6BeM KOHTpPOIA
CaMOCTOATENBHYIO paboTy 6HOI
o cTymesToR yueOHO yCIIEBaEMOCTH (10
= 2 e paboTHI, C Hedensam
Ne Pasnen 8 | 8 o | HTPyIOeMKOCTE (B yacax)
' S| 52 TIPAMEHEHIEM cemecmpa)
i | HTHACIUIIHHEI > o =
O | B8 | & Eﬁ it & HHTEPAKTUBHBIX ®opma
= g E% Q 8 = METOJIOB (B TIPOMEXYTOTHOH
§ (s 35g O E yacax / %) aTTeCTALUN (1o
ol =3 cemecmpam)
1. | Lenn u 3amaun
HapajeabHON 6 1 4 |—|—| 6 2/50
00pabOTKM JAaHHBIX
2. | IlpuHmumne Pelitunr-
MIOCTPOCHUS KOHTpOJH Nel
[apauIEIbHBIX 6 2 4 | —|—1] 10 2/50
BBEIUUCIIUTENBHBIX
CHCTEM
3. | Mogenu
NapauIeNIbHBIX
P 6|34 [8|—|8]16 8/50
BBIYHUCIIUTENHHBIX
CHCTEM =
PeitTiar-
4. | llpuRIMOEL
KOHTpOJIb Ne2
pazpaboTku
napauIeIbHbIX 6|56 |6 |—|6|14 6/50
JITOPUTMOB U
[IporpaMm
5. | CacreMsl pa3paboTKH
HapauIeIbHEIX 6|68 |8 |—|6]20 6/42
IporpaMm
6. | ITapannensubie
YUCJICHHEIS PeiiTuar-
AIITOPUTMBI JJIS KOHTpOJIb Ne3
PELICHHS TUIIOBHIX 689 |6 |—| 7|24 7/53
3a1a4
BBIMUCIIUTEIILHOM
MaTeMaTHUKU
Beero: | 6 9 [36|—|27| 90 | KP 31/49 Jx3ameH (27)




JIEKIIUN
1. Henn 1 320244 BBeAeHHS HAPAJLIEILHO 00paGoTKN JAHHBIX

1.1. HeoO6xoaumocTh

OrpaHnyeHHE MaKCHMAIbHOH  IIPOH3BOAUTEHHOCTH OJIHOIIPOLIECCOPHEIX OBM.
HocTosHHas HEOOXONMMOCTD pelUeHHMs 3a1ad, IPEBBINAIOMAX BO3MOXHOCTH COBPEMEHHBIX
9BM (upoGnemsi "Gosbmoro BeoBa"). HeoGXOMMMOCTE KOJNIIEKTHBHOIO PEKHMA PELICHHS
3a1ad4, ABTOMATHM3allHs YNPABICHHS DACIpPENCIEHHBIX TEXHHYECKMX CHCTEM. TeXHHYECKHeE
TpeOOBaHNS 110 CHIDKEHHIO CTOMMOCTH U TIOBBIICHUIO HANEKHOCTH.

1.2. McTopus BBegeHus mapajuiean3imMa

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, Cray-1, Anwbpyec.

1.3. Pasiimdne MHOr03aJa4HBIX, HAPAILICIbHBIX H PACTIPeIeeHHbIX BLIYHCIIEHHiA

1.4. Ilpo6J1eMBbI HCIOIB30BAHHS IAPAJLICIH3MA

CymecTBoBanme TOCHENOBATENBHEIX —ITOPUTMOB  (3aKoH AMpams). [loBblmenue
NIPOM3BOJIUTEIBHOCTH  IOCNICAOBATENLHBIX ~ KOMIBIOTEPOB  (3akoH Mypa). Ilotepm Ha
B3aMMOJCHCTBHE M Iepefady JaHHBIX (TUIOTe3sa MMHCKOro). BEICOKas CTOMMOCTD
NapaIeNBHEIX cucTeM (3akoH ['poma). "IlocieoBaTebHOCTS" CYIIECTBYOMUX ANTOPHTMOB K
IPOrpaMMHOro olecriedenus. 3aBHCHMOCTE 3(DEKTHBHOCTH MApaIebHBIX BEMUMCIEHHH OT
ydyera ocobeHHocTeld anmapaTyphl. CIOXHOCTE pa3spaGOTKH HapaslIeNbHBIX AITOPUTMOB.
TpynoeMKOCTS POBEPKH NPABUIBHOCTH NAPAILIENEHEIX IPOTPAMM.

2, IlppHUENBI TOCTPOCHUS NAPALISILHBIX BIMHCIATEILHBIX CHCTEM

2.1. TIyTH gocTRREHUS NApAJLICTIN3Ma

QyHKUUOHAIBHBIE BHYHCIHTENBHBIE yCTPOMCTBA, MHOTOYpOBHEBas u MOJTYJTbHAs
namaTs.  KoHBeHepHEle M BEKTOpHBIE  BBIMHCIEHMS.  IIporeccopHble MAaTPHIIBL
MuoronponeccopHsle BBHMHCIUTENILHLIE CHCTEMEI ¢ OOINEH M pacIpefeneHHOM MaMsITBIO
(MyJIBTAIPOIECCOPEI M MYJIBTHKOMIIBIOTEPEL). MHKDOIIPOIIECCOPHBIE CHCTEMEL

2.2, Cnoco0bI NOCTPOCHHSI MHOTONPOLECCOPHBIX BHIYHCIUTEILHBIX CHETEM

CxeMbl KoMMyTanmmu (MONHas KOMMYyTamMs - oOMjas [amsTh, MIEPEKPECTHEIC
KOMMYTaTOPBI, JIOKAIbHBIE CXE€MBI KOMMYTAllUM - 00IIas IMMHA, PEINETKH, KIACTEpHI). AHAIH3
NapaliCIIbHBIX AITOPHTMOB M THIIOBBIE TOIOIOIMH CXeM KOMMYTAIMM — KOJBIO, JHHEHKa,
PeINeTKH, TOJHEIA rpad, ruuepkyl, Top, AepeBo. AIlapaTHas peau3aliMs H IIPOrPaMMHAS
SMYJIALUS TOIIOJIOTHA.

2.3. Buabl napajute/ibHBIX BLIYHCIHTEILHBIX CHCTEM

CynepOBM.  MHOrompomeccopuble  BBMMHCIHTENBHEIE  KOMIIIEKCHL (MBC).
MHuoroMamvHHEIE BEMUCIUTENBHEIE KOMITTEKCEL, Cetrt DBM.

[IpuMepel COBPEMEHHEIX BEICOKOIPOM3BOJUTENLHBIX BEIUHCIHTENBHBIX CHCTEM (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepKoMIBIOTEpHEIE BEIYHCIATEIBHEIE CHCTEME]
B Poccum.

2.4. Knaccndpuxamua MBC

Cucremaruku ®@numma u Illopa. IloToku naHHEIX (KoMaHI). CrpykTypHas HoTaums
Xoxan n [Ixecxoyma.

2.5. Onenka npoussogurteasnocra MBC

Ofwiee BhIpaKEHHE I OLEHKH MPOU3BOAMTENBHOCTH sl pasHoro tana MBC.
MaxcumanbHas — (MUKOBAs) — HPOH3BOAUTENBHOCTh,  CTENEHb  HapaluleNm3Ma (nmuHA
[OJIy[IPOU3BOMUTEIEHOCTH). Y (ENbHAS POU3BOAUTENHHOCTb, 3HAYEHHS! TIOKA3aTeNeil I psina
MBC.

3. MopenMpoBaHHe U AHAJIM3 NAPAJLICILHBIX BHIYHCIEHA



3.1. Moaenn napauieJbHBIX BLIYHCIHTEIbHBIX CHCTEM

KoMnpioTep ¢ HEOTpaHMYEHHBIM  [APaJLIEIA3MOM (nmapakommneiotep). Mogenn
MHOTONIPOLIECCOPHBIX CHCTEM C OOLIeH W pacipesieNeHHON LaMAThio. Mojens KoHBeHepHoH
CHCTEMBL,

3.2. Mopaeub asiropuTma B BHAE rpada "omepany - onepanun"

lIpencraBnenue anroput™ma B Buje rpada moroka ganmbx. Pacmucanue mapamiensHBX
BEIYMCIICHHH. [loKa3aTens BpeMeHHOH CloXHOCTH anroputMa. OIEHKa BPEMEHH BBITONHEHHUS
QIrOpUTMAa JULL IApaKOMIIBIOTEPA (IpeAeIbHOE pacapalie/IMBaHue) U JUIs CHCTEM ¢ KOHEUHBIM
KOJIAYECTBOM IIPOLICCCOPOB. 3aBHCUMOCTh OIICHOK OT TONOJOrUM TIpada airopurMa o
HEOOXOMMOCT  ONTHMH3AIHH CIPYKTYpsl rpada. CIocoGH IONYYEHHS ONTHMAIBHOTO
pacnucaHusl BEIYUCIICHHIHA,

3.3. Mopeis mapa/Lie bHBIX BHIYHC/IeHHi B Baae ceTr Ilerpn

OcHosHsle nonsTas Teopuu ceteit [Terpu. Ucnonssosanue ceteit Iletpu mis onucanus
NapajlIenbHBIX BEIYMCICHUH. JIEMOHCTpallus OCHOBHEIX IPo0JieM NapayIeNbHBIX BHMHUCTCHIH:
CHHXPOHH3AIIXs, B3aUMOUCKIIOYEHHE, GIIOKHPOBKA (TYIIHKH).

3.4. Mopess mapa/Lie/IbHBIX BBIMUC/ICHAI B BUe rpada "mponecc-pecype'

Honsrue mponecca. CHHXpOHM3AIMS MapalUIeNbHBIX TPOIECCOB. ATNApaT COGBITHIL.
[Ipumep peanusanuu B onepaionHo# cucteme Unix.

BsanMoucKkIOYeRHe MapaleNBHEIX MpoueccoB. Kommenmus pecypca. MexaHusMel
B3aHMOVCKIIOYEHHA: aropat™ Jlekkepa, cemadoper (Jleitkerpa), Monuropsl (Bupt). ITpumepst
PEIICHHST CTAHJAPTHBIX 3a/1au B3aUMOMCKIIIOUEHH: KOJbLEeBol Oydep, mpobiema "aurarenn u
ncateiu”,

BsaumosieficTBre IapaIeNbHBIX PONECCOB IIOCPEACTBOM MEXAHH3MA nepefavn
coobrenu. MexaHu3MBI Tlepe/jadi: OYepesy, OYTOBKIE SIIUKH, IOPThL. ITpurnun pangesy B
sa3pikax Ana u OKKAM.

lpoGnemer  B3auMojeifcTBHsL mpoueccoB. I[loHATHe Tymmka u YCIOBUSL  €ro
BO3HMKHOBeHHA. IIpenorTBpamenue TymukoB. AnropurM Gankupa. OGHApyXeHHE TYIHKOB 1
BOCCTAHOBJIEHHE COCTOSHHS IIPOIIECCOB.

MHorosajaunbiii pexxum paGoTel 9BM Kak 9acTHEIM ciTydali napamiensHoH 00paboTky.

4. IlpuHIMALBI pa3paGoTK Napa/lIe/IbHbIX ANTOPHTMOB H IIPOrPaMM

4.1. Onenka 3¢ peKTHBHOCTH NAPAILIIEIBHBIX BHIYHC/ICHHI

Iokazarens spdexra  pacmapaienuBaHUA (yckopenue). OddexTuBHOCTH
HCIIONIb30BaHUS BEIMHCIUTENBHON cHCTeMBl. CrocoObl oOIeHKHM mokasarenei. (OCHOBHEIE
XapaKkTCPUCTUKA BEIMHCIUTEIBHON CHCTEMBI, BJIMSIOIME HA BEIWYHHEl YCKOPEHHS W
appexTuBHOCTH (apXHTEKTypa, KOJNMYECTBO IIPONECCOPOB, TOIOJIOTHS KAHATIOB nepeaaun
JAHHBIX).

4.2. OueHKa KOMMYHHKAIIMOHHOMN TPY/I0€MKOCTH NaPa/LIebHbIX aJIroOpUTMOB

XapakTepPUCTHKH TONOJOTHH CETH Iepefaud JAHHBIX. ANTOPHTMEI MapIIpyTH3AIKH,
Mertons! nepenaun qaHHEBIX.

AHanu3 TPyNOEMKOCTH OCHOBHBIX OIEparuii Nepefadd JaHHEIX. Ilepenava maHHBIX
MEXMy IByMs mpomeccopaMu cetd. OOMHOYHAT M MHOXKECTBEHHAS DPACCHUIKA COOOGIICHHIA.
Onepanys MUKIIHYECKOTO CABUTA.

Meroznsl  OrmdEcKOro NpEJCTABICHHS TOMONOTHH KOMMYHHKAIHOHHOM CpepL.
Otrobpaskenye KoJbIEBOH TONOTOTHE U TONOJOTHY PENIETKH Ha THIEPKYO.

4.3. YpoBHHM pacnapa/uieIMBaHHs BbIYHC/IEHHN



Pacnapannenvsanve BEIMHCICHMH HAa YPOBHE KOMAaHJ, BRIP@KEHHH, IIPOrPaMMHBIX
MOJyJIeH, OTJENIFHO BHITONHACMEIX 3aaHHi.

4.4. ITaNbI HOCTPOCHUS NAPAIEIBHBIX AJICOPHTMOB H IIPOIPAMM

Bribop mapauielsHOro auropuTMa. Peamusanus airoputva B BHIE NapaUIebHOM
nporpamMmel. IloctpoeHre HcHoOMHAEMON MPOTpaMMBI s NAPAIENBHOM BBIMUCIUTENBHOM
cucTeMsl. IlapaienbHOe MCIONTHEHHE MAIIMHHON IporpamMMel. YacTHBIE MOCTAHOBKH: BHIGOD
ONTHMAIBHOTO QJIrOPHTMA JUIA KOHKPETHOH BBIYUCIUTEIBHOM CHCTEMBI, HAXOXICHUE
HAMIydIliedl TOIOJIOTHH BHIMUCIUTETILHOR CHCTEMBI U peIleHHs OIpeNcTeHHON 3ajaud,
pacrnapaluleIMBaHie CYLIECTBYIOIET0 alTOPHTMA.

4.5. Texnosioruyeckne acneKTsHI pacnapasieJHBAHHS

JleKOMIIO3uIUsA anropuTMa Ha Hapalie]bHO UCIOJNHAEMBIE (PArMEHTHI BEIMHCICHHUIH.
Pacnipenenenve  3amammii  mo mpomeccopaM W GanaHcupoBka. CHHXpOHM3AaNHA |
B3aUMOHCKIFOYeHUe. Opranu3anus B3auMOICHCTBYS.

S. Cuctemsl pazspaboTKH HapaIeIbLHBIX IPOrPaMM

S.1. Cosganue crienHa H3HPOBAHHBIX A3BIKOB MPOTPAMMHPOBAHUS

Anroputmuyeckuit 3651k OKKAM. O6miast xapakTepucTuKa TpaHCIbioTepa, Konmemns
nponecca B OKKAM. MeTois KOHCTPYHpPOBaHHS arperMpoOBAHHBIX HPOIEccoB. IIPHHITHIEL
IE€penadn IaHHBIX MeXIy Iponeccamu. IIpuMep mporpaMM Ha aIrOpHTMHYECKOM S3BIKE
OKKAM.

5.2, Pacumupenne cymecTBYIOMMX I35IKOB NPOrpaMMHPOBAHHS

O0mas xapakTepuCTHKa NAPALICNBHBIX PACHIMPEHHR aNTOPMIMHUYECKOTO  S3BIKA
QoprpaH.  ABTOMAaTMYecKas ~ BEKTOpH3allisi W  pacmapaiienuBanue.  [IpoGieMHo-
OPMEHTHPOBAHHEIE KOMITHIISTOPEL

O6mas xapakrepuctnka cramapTa OpenMP. Cosganne NapalIelbHBIX 06JIacTeif.
PasjeneHue  BEMUCIHTENBHOM Harpy3kd Mexay IOTOKaMHM. Pa6ora ¢ JaHHBIMAL
Cunxponusarms. QyHKIME W IIepeMEHHBIC OKpyXehus. CpaBHUTENTbHAT XapaKTEPHCTHKA
TIOIXOZIOB  NapaJIIeIbHOTO MPOTPaMMHUPOBAHHS JUIS CHCTEM C DACIpeleleHHOH M oOmeit
IaMSTHIO.

3.3. Pa3paGoTka crenmaTu3HPOBAHHBIX GHOIHOTEK

Cucrema PVM. KoHnennus napamieisHON BHPTYyanbHON BBIYHCIMTEIBHON MAINMHEL U
€€ IIPEACTABIICHUE B BIJIC PACIPEICICHHON HEOTHOPOIHON CHCTEMbI KOMIIBIOTEPOB.

Ilpencrapienne IPOrpaMMHOM CHCTEMBI Ha BHUPTYanbHON Mammpe. OCHOBHEIE
IIPOTrpaMMHBIE IPUMUTHBEI CUCTeMBI PVM. IIpumMep ucnonszosanus.

Cucrema MPIL. O6mas xapakrepuctuka. IlommepKKa MOIENH B3aMMOAECHCTBHS
apajlIeIbHBIX BBIYUCIIUTENCH IPY MOMOINM Iepefadn coobuieHuit. OCHOBHBIE IPOrpaMMHEBIE
npuMUTHBEL ccTeMbl MPL TIpumep ucmons3oBanus.

Opranusanus BBMHACIEHHE Ha MHOTONPOLECCOpHOH cucteme Parsytec PowerXplorer.
Hcnonb3oBanue TEXHONIOTMH KPOCC SMYISIMH IPH paspaGoTKe NapalIeNbHBIX MIPOTPaMM.
Konnennus BHPTyanbHBIX HpPOLECCOPOB M KAHAIOB TEpeNavd JaHHEIX. BHpTyaIbHblE
TOIIOJIOTHH CHCTEMEL: KOJIBIIO, JIMHEWKa, 3Be3/1a, pelneTka, AepeBo. OCHOBHBIE HMPOrPaMMHBIC
IPUMUTHBSL [[puMep ucnoss3oBanus.

6. IlapajuresbHBIC YHCICHHBIE AJITOPUTMBI /Uil pENICHHS] THIIOBBIX 32124
BLIYHC/INTE/ILHOH MaTeMATHKH

6.1. O6mue crocoOR! pacnapa/lIeTMBAHNS AJITOPHTMOB



BeiBienue (QyRKIHOHANBHON HE3aBUCHMOCTH OTHAENBHEIX (JParMEHTOB AITOPHTMA
(mapannennsM komanx). I'eoMeTpuyecKoe pasieneHue BEYHCIEHHH (MApaieNysM JaHHEIX).
Hepapxudeckas JeKOMIIO3UIINS 00pabOTKH TAHHBIX.

6.2, Opranusanus NapaieJbHOT0 UCTIOJHEHHSI PEKYPCHBHBIX BHITHCIeHUI

IIpo6GnemMa pexypcHBHOM 3aBHCHMOCTH 3TamoB oO6paboTKH MaHHBIXK. Kackammas cxema.
Homxox autst mosyeHns acCHMIITOTHYECKH HeHyieBoi addextusrOCTH. MeTon Oytca. [Tpumep
JUISL BEIMMCIICHUS] YACTUYHEIX U 00IIel CyMM.

6.3. [lapa/uteJbHBIC YHCTCHHbIE AITOPUTMbI JJMHEHHON a1re6phI

Croco6bl  pasbueHuss MaTpul (TOPU3OHTANbHASA, BEPTHKANBHAS, OJIOYHBIE CXEMBI).
Meronp! BEMMHCITIEHHS IIPOM3BENCHHS MATDHI[ C HCIONb30BAHMEM DA3HEIX CXeM pa3GHEHHS
matpur. OGecnedeHne MpeNeNbHO JIOMYCTHMOrO Iapamienusma. OOpaleHHe MAaTpHIL
apasienbHbIE METOABI PELIICHNS CHCTEM JIMHEHHEIX YpaBHEHHI.

6.4. IlapajuteNbHBIE YHCICHHBIE AJATOPMTMBI pemneHHsi U epeHInaIbHbIX
YPABHEHHI B YACTHBIX MPOH3BOAHBIX

lapamiensHas — peanusaliiss JNPAMBIX M UTEPAIMOHHBIX  METOJIOB  PEILEHUS
Iu(pepeHIHaTbHEIX YPAaBHEHHH B YaCTHBIX IPOM3BOMHBIX. AHANM3 PA3HOCTHBIX CXEM IS
3G heKTHBHOTO pa3eIeHus 00IaCTH ONpPEEICHHS PEIacMbIX 3a/ad.

6.5. IlapasutenbHbIe YACICHAbIE AATOPUTMbI MHOTOMEPHOH MHOTO03KCTPeMAJIbHOM
ONTHMU3 AN

XapaKTepuCTHUECKas CXeMa IPEICTaBIEHHS METONOB INIOGATBHOTO moHcKa. O6muit
NPUHIUI  pacnapaienuBaHus MeTofoB. OneHka 5(QGheKTHBHOCTH BBeIEHHA NapaIeNH3Ma;
¢ dexTuBHOCTE U 6e3bBOBITOYHOCT:. CHHXPOHHBIE M ACHHXPOHHBIC BapHAHTEI QITOPUTMOB.
OnpenesneHne HAMITYUNIHX TOIOIOTHA BEIMUCITUTENBHON CHCTEMBI JUTS PeaTH3alH METOIOB,

JJABOPATOPHBIE PABOTBHI

1. Paspaforka mnapajieIbHBIX INPOTPAMM ¢ HCIOJIB30BAHHEM uHTepdeiica
nepexayu coodmenuii MPI

Muuun-MPI (ctapr, punnm, mepenada u npreM cooOIIEHHIR).

Ilpumep 1: HauamsHas mapajulenbHas mnporpaMma  (Iedarth HAACHTH(QHUKATOPOB
IPOLECCOB) - 3allyCK (JIOKAaNBHBIN, pacnpefeneHHbt). ONEHKa BPEMEHH BBIIOIHEHHS
IPOTPaMMBI, CHHXPOHU3AIH, KOJJICKTHBHEIE OIIEPAIIHH.

Ilpumep 2: UwcneHHOe HWHTErpUpPOBaHHE- CO3JaHHE IPOEKTA HA OCHOBE TOTOBOTO
HCXOMHOrO TEKCTA IPOrPaMMBbl, HACTPOIKa ONIUH, KOMITHIIHS, 3AYCK.

Hpumep 3: CranspHoe Npou3BeIeHHE BEKTOPOB (caMoCToATeNbHOE 3aaHue 1).

2. IlpakTHKyM mo pa3paoTKe NapajIeabHbIX AITOPHTMOB H NPOTPAMM JUIst
penreHus1 32124 BhIYHCINTEIbHON MATEMATHKH

O630p 6ubmmorexn MPI: ycraHOBKa, HAacTpOiiKa, cXeMa (YHKIMOHHPOBAHHUS.

Ilpumep 4: Pemenue 3amad pacrmo3HaBaHus o0pa3’oB (BHUIONHEHHE 3alaHHs IO
PYKOBOJCTBOM IIPENOAABATEIIA).

Ilpumep 5. YMHOXEHHE MaTpULL, TEHTOYHBIA alITOPUTM (CAMOCTOATENBHOE 3a/IaHKE 2).

IIpumep 6. YMHOMXEHHE MaTpHII, GIOYHBIC CXEMBI PACTIPE/IETICHHS JAHHBIX (AITOPHTMBI
®oxca u KeHHoHa).

3. ITpakTHKYM 10 HCHOJIB30BAHMI0O GHOJMOTEK NMapa/uIelbHBIX MeToiaeB ParalLib
AJISI PelIeHHs] 32129 BbIYACIHTEILHOM

O63op Gubmmorexn Paralib: nHasHaueHWe, KNMACCHI pelIaeMBIX 3ajad, NPUHITAIIBI
pa3paboTKu.



Ipumep 7. Oynkuuu 6ubmmotexu Paralib mis ymHOMKeHHS MaTpuil IpH GI0YHOM
crioco0e pacrpemencHds naHHBIX" (anmroputmel ®oxca u KemHoHa): cxema peanu3aimm,
TEOPETHYECKast ONCHKA 3()QEKTHBHOCTH, BEIYUCIATENLHbIE SKCIIEPAMEHTEL

AHanu3 VHTEHCHBHOCTH IOTOKOB IIEPE/ladd JAHHBEIX, OCYIIECTBIAEMBIX B XOJIE
IapaJUICIBHBIX BBIYHCIHECHMA B CHCTEMAX C PACIpPENE/ICHHOH IaMAThIO, ¢ HCIONB30OBAHHEM
HUHCTpyMeHTaNbHOI 6ubimoTexu ParaScope.

4. IIpakTukyM 1o oneHke 3GQeKTHBHOCTH NMAPALIeIBHLIX METOXOB IS Pa3HBIX
TOHOJIOTHIA MHOT'OIIPOIIECCOPHBIX BHIYHCIUTEIbHBIX CHCTEM

XapakTepuCThKa nporpaMMHoli naGopartopun Paral.ab kax HETErpHpPOBAHHON CHCTEMEI
AL TIPOBEJICHAA BBIYMCIHUTENBHBIX 3KCICPHMEHTOB € MApaUTeIbHBIMM METOJAMU JUIS OI[CHKH
ux 3¢ deKTuBHOCTH:

* MogenupoBasue MHOIONPOIECCOPHBIX BBIMUCIMTENBHEIX CHCTEM (BBIGOP TOIONOIHH,
3alaHue KOJMYECTBA W MPOU3BOJUTENLHOCTH IIPOIECCOPOB, BEIGOP METOJA Iepenadd
JAaHHBIX Y 3aJjaHiC KOMMYHHKAIIHOHHBIX XapaKTEPUCTUK CETH),

* Omnpexenenne Kiacca pelIacMbIX 3a/jay ¥ 3a/IaHHe TapaMeTpoB 3a/a4H,

* Bri0op napamienbHOTO MeTOfd pelleHWs 3a7add ¥ HACTPONHKA 3HAYeHHH  ero
[apamMeTpoB,

* YcraHOBKA IpaduyecKuX HHIMKATOPOB I HAGMIONEHMS 33 TMPONECCOM MapalLIEIBHBIX
BEIHCIICHHH (COCTOSIHME NaHHEIX HA TMPOLECCOPAX CHCTEMEL, Tlepeaada HHbOPMAIKH 110
CETH, TEKyIlas OICHKa PEIICHHUS NCXOJHOH BEIYHUCITUTENLHOM 3a/1a4n),

o [IlpoBeseHHMe OKCIEPHMEHTOB B pEXHME HMHUTANAH BBEMHMCICHWN, IIONIATOBHIA,
TIOCIIeIOBATENBHEL (HENPEPHIBHEIN) M IUKIHIeCKHil (CepUiHBI) CIOCOGHI IpOBEIeHNUS
SKCIICPAMCHTOB; OJHOBPEMEHHOE BBINOJIHEHUE HECKOJBKUX SKCIIEPHMEHTOB B PEKHUME
Pa3/CTIEHUs. BPEMEHH I PasHbIX BAPHAHTOB TOIIOJOTMH BBIYHCIIMTENBHOM CHCTEME,
IIapaMeTPOB 3a1a4M, KOJINYECTBA IPOLIECCOPOB H T.IL.,

* AHaJH3 Pe3yIbTaTOR C HCTONE30BAHAEM CBEIEHHI U3 JKyPHAIA SKCIIEPUMEHTOB; OI[CHKA
BPCMCHH DENICHHUS 331a4 B 3aBHCHMOCTH OT pa3MEPHOCTH 3aJauyd M KOJIMYECTBA
IPOLECCOPOB; MOCTPOSHHE 3aBUCUMOCTEH yCKOpeHHS H 3b(eKTHBHOCTH NapalIeTbHBIX
BEIYHUCIICHHUIH,

* llpoBefeHre OJKCIEPUMEHTOB B pPEXHME DPEATBHBIX IIAPATICNBHEIX BHMHCICHHUIL
BBINOJIHCHHE TAPAILIENBHBIX IIPOTPAMM B BUJIE MHOXKECTBA HE3aBHCHMEIX IIPOIIECCOB Ha
OAHOM IIPOLECCOPE; YHAICHHBIA JOCTYN K MHOTOIPONECCOPHOM BBIYHCIHTEIHHOM
cucreme (KIacrepy); CpaBHEHHE TEOPETHUYCCKHX OLEHOK M DE3YJIbTATOB PEalbHBIX
BBIYHC/IATEIBHBIX SKCIICPUMEHTOB.,

S. PazpaGoTka nmapaaie bHBIX NPOrpaMM ¢ HCIOJIb30BAHHEM TEXHOJIOTHH OpenMP

Obmas xapakTeprctuka TexHomorun OpenMP: motokw, napajienbHele  00J1acTH,
pacnpejienieHie BEMUCICHIH MEXIy IIOTOKaMH.

Hpumep 8: Cxamspuoe mpousBeneHue BeKTopos. NMOGAanbHEIE U JOKATBHBIE TAHHEIE
TIOTOKOB. KpHTHYECKME CEKIHH IOCTYIIA K Pa3IeiseMbIM JaHHEM, CHHXPOHH3AIHS.

Hpumep 9. VYMHOXeHHe MaTpull (BADHAHTE! PACIApAUICIHBAHMAS BIIOYKEHHBIX [UKJIOB,
CaMOCTOATEIIBHOE 3a/1aHue 3).

6. IlpakTnkym 1o pa3paGoTke NapaIelbHBIX AJITOPHTMOB W NporpamMm s
penIeHusI 32124 BBIMHCIUTETLHON MaTeMaTHKH



lpamep 10. IlapamnenbHas COPTHPOBKA: aITOPUTMEI ITy3BIPBKOBOM COPTHPOBKH,
coprupoBku Illemna u OBICTPOH COPTHPOBKM (BBIMONHEHHE 3aaHMA ION PYKOBOACTBOM
IIPETNoAaBaTeNs).

[Ipumep 11. 3amaun o6paboTku rpahoB: MOCTPOEHHE MHHHEMAIBHOTO OXBATHIBAIOLIETO
AepeBa, IOUCK KpaT4aiumX myTel (caMocTosTenbHoe 3a1anue 4)

7. TIpakTHKYM 10 MeTOJaM NAPALIEABHBIX BBIYMCJACHHH I pelIeHHs
Au¢ pepeHIHATLHBIX yPaBHEHUI B YACTHBIX NPOU3BOAHBIX

O61as XapakTepHCTHKa METOIOM KOHEUHBIX Pa3HOCTEH (METOM CETOK) IS YHCIEHHOTO
pemenns 1updepeHnnanbHIX YpaBHEHHIA.

Meroasr pacmapamnenuBaHHsS MeTOfAa KOHEYHBIX PAa3HOCTEH JUI BBIMHCIHTEILHBIX
cHcTeM ¢ o0med namsAThiO (OpraHM3alMd B3AHMOUCKIIOUEHHS JUIA OINEHKH IOTPELIHOCTH
pelreHns, H3OBITOK CHHXPOHH3AIMH, MPOOIeMa CepHANM3AlAA U GIOKMPOBKH, OGECICYCHHE
TOXACCTBEHHOCTH IIOCHCJIOBATEIBHOIO M IIapajlIeIBHOTO BAapHAHTOB PAcdeTOB, BOJHOBHIE
CXEMBI BEIYHCICHHH, GII0YHAs cXeMa paclpeseNeHus TaHHBIX, GanaHCHPOBKa, MCIOTB30BAHHE
OYepeH 3aNaHmif).

Mertonsl pacmapannenMBaHUS METOJA KOHEYHEIX pPAasHOCTEH M BBIUMCIHTENBHBIX
CHCTEM C PacHPENeICHHON MaMAThI0 (JIEHTOYHAs W GJIOYHAS CXEMBI pacIipe/eleHHS NaHHEBIX,
BOJIHOBEIE CXEMBI BHIYHUCICHUH, OLIEHKa TPYIOEMKOCTH NepeNadu NaHHEIX).

lpakTrkym 1O peleHuro MH(pepeHIHAILHBIX YPABHEHNH B YACTHEIX IPOM3BOIHEIX C
HCIOJIB30BAaHUEM  y4eOHO-HCCIIEIOBATENLCKOM cucTeMsl  ParaGrid (mocTaHOBKa 3aj1ayH,
BEIIOJIHCHUE BBIYHCIICHUN, BU3yalU3alus NaHHBIX, aHAIH3 PE3yNbTATOB PACYETOB, H3MCHEHHE
IapaMeTPOB U MIPOJOIDKECHIE BEIYUCIICHUIT),

8. IIpakTHKYyM N0 HCHOJIB30BAHHIO OMOIHOTEK NAPAIETLHBIX METOXOB /IS
penIeHus CI0KHBIX HAYYHO-TeXHHYECKHX 32824

O630p 6ubmorexn PLAPACK: cTpykTypa, 00BEKTEL, METOIEI, HCIIOIb30BAHHE. IIpumep
12:  VmHOXeHme wMmaTpum - wHemonssosanue PLAPACK (BIMONHEHHE 3ajaHHS  IIOJ
PYKOBOJICTBOM IIPETIOIABATEIIS).

9. IIpakTHKyM II0 MeTOJaM NAPA/LIENbHBIX BBIMHCICHHH /IS pPeuIeHHs 3a4ad
MHOI'OMEPHOI1 MHOT03KCTPEMAILHOM ONTHMH3AIAH

O6was xapakTepucThKa MpeAMETHON o6nacTH (ITOCTAHOBKA 3aqaud  ToGaIbHOM
ONTHMU3AIMH, PEAYKIHA PasMEPHOCTH JUIS CBEJEHHMS MHOTOMEPHBIX 3a1ad K OJHOMEpPHEIM
TMOCTaHOBKAM, HH(OPMAIMOHHO-CTATHCTHYECKHE AICOPHTMEI IMTOGATLHOTO MOKMCKA, IIPAMEPEL).

Hcnonb3oBanue MHOMKECTBEHHBIX DPasBEPTOK THIA KpUBOM Ileano g IOCTPOEHHS
PasIMIHBIX CETOK B OONACTM DPENICHHS ONTHMU3ALMOHHOM 3amaun. CBegeHHE MPOGIEMEL
MHOTOMEPHOM ONTHMHU3AIMHE K CEMEHCTBY OJHOMEPHBIX HH(POPMAIIMOHHO-COBMECTUMBIX 3a/1a4Y.
Iapannensroe peuenne 3a1a4 mopokaaeMOro ceMeicTBa U cXeMa HHGOPMAUOHHBIX 0GMEHOB,

OBIHOCTL PacCMOTPEHHOTO TMOAX0JA Ul PEIICHHS PS/A BEMHUCIHTEIBHO-TPYL0EMKIX
Hay4HO-TEXHHUYECKUX 3alay (MHTETPHPOBAHHUE, DEINEHHEC CHCTEM HENMHEHHBIX YpaBHCHHIA,
BOCCTAHOBJICHHC 3aBHUCHMOCTEH, I[OHCK pEINEHWH, ONTHMANBHBIX 1O HabOpy KpHUTEpHEB
(MHOTOKpHTEpHAIBHAS OITHMU3ANN) U T.1I.).

IIpakTuKy™ IO peIneHnIo 3aad MHOTOIKCTPEMAIBHON OLTHMM3ALMH ¢ HCIOIb30BAHHEM
CHCTEMEI IapalIeNbHBIX BBIYUCICHUE AOGCOMOT JKcmepT (IOCTAaHOBKA 3aIaYH, BBHIIONHEHHE
BBIMHC/ICHUH, BU3YalM3alls JaHHEIX, AaHATM3 PE3YJILTATOB PaCueTOB, H3MEHEHHE IAPAMETPOB H
IIPOJIOMKEHNE BEIUKCIICHHUI).

5. OBPA3OBATEJIBHBIE TEXHOJIOI'UN



® ICKIMOHHO-CEMHHApCKasg cucreMa oOydeHus (TpaIdIHOHHBIC JIEKIMOHHBIE |
nabopaTopHEIE 3aHSTHS);

* 00y4eHHe B MaJIBIX IPyINax (BBIIOIHEHME JIAGOPATOPHKIX paboT B IPYIIIAX U3 ABYX WK
TpEX YeNoBeK);

® MacTep-KJIacChl (MEMOHCTpAlysA Ha Ja0OpAaTOPHBIX 3aHATUSAX IPHHIHUIOB pacdeTa U
NPOCKTHPOBAHHS ONTHYECKUX JeTaleil ¥ ONTHYSCKUX CHCTEM);

®IPUMCHEHHE MYJBTHMEIHA TEXHONOTUN (mpoBeleHHE JIEKIMOHHBIX 3aHATHH C
NPUMCHEHHCM KOMIBIOTCPHEIX IIPE3CHTAllMH W JEMOHCTPAMOHHBIX POJIHMKOB ¢ MOMOIIBIO
nnpoexTopa uinn OBM);

* HH(OPMAUMOHHO-KOMMYHHKAIMOHHBIE TEXHONOIMK (UPUMEHEHHE HH(POPMAIMOHHBIX
TEXHOJIOTHH JUII MOHHTOPHMHIA TEKYINEH yCIIeBaeMOCTH CTYICHTOB U KOHTPOIIS 3HAHMIA).,

6. OHEHOYHBIE CPEACTBA JJISI TEKYIIETI'O KOHTPOJIA
YCHNEBAEMOCTH, IPOMEXKYTOYHON ATTECTALIMHA I1O0 UTOTAM
OCBOEHHS TUCIIATIJIMHBI 1 YYEBHO-METOJJUYECKOE
OBECHIEYEHUE CAMOCTOATEJIBLHOM PABOTHI CTYIEHTOB
a) Boripockl K pefiTHHr-KOHTPOJIIO:
Petimune-xoumpons Nel

1. CISC- u RISC-mponieccops1. OcHOBHEIE YepThl RISC- apXHTEKTYpEL.

2. lloBelnenHHe NpPOM3BOIMTENBHOCTH IPOIECCOPOB 32 CYET KOHBEHEpU3alUH. YCIOBHS
ONTHMAIBHOTO (yHKIIHOHUPOBaHHS KOHBElEpa.

3. CynepkoHBeliepHEIE M  CyNepCKAIADHBIE IIPOIECCOPHL.  BEIIeNeHHe  HE3aBHCHMO
pabotatomux yctpoitcrs: IU, FPU, MMU, BU.

4. MeTonpl  yMEHBINEHMS  HEraTWBHOTO  BIMAHHS  HWHCTPYKIHMI  Ilepexoja  Ha
IPOH3BOJUTENILHOCTD IIPOIECCOPA.

5. lloBbmmenye NPOU3BOIUTENPHOCTH IPOIECCOPOB 33 CUET BBEACHHS KOII-IAMSTH. Komm:
enuHE, ["apBapackuif, ¢ IpsAMOli 3aNUCh0, ¢ 0OPATHOMN 3aIHCHIO.

6. OpraHmsanyus K3II-MaMATH. AJTOPUTMBI 3aMEHBI JAHHBIX B KOLI-MamaTH. CHemuahHBe
KOIIIH.,

7. CornacoBaHue KlIel B MyJbTHIPOLIECCOPHEBIX CHCTEMaX ¢ 00IIel MaMATEIO.

By MHOTOIIPOIIECCOPHBIX apXHTEKTYP.

9. lomnepxka MHOro3afaqHOCTH M MHOTOIPOLECCOPHOCTH CIENUANBHBIMH HMHCTPYKIHSAMHA
nporeccopa. OpraHu3zamnus JAHHEIX BO BHEIIHEH HaMsTH.

10. IIporpamma, mpomeccop, mporecc. OCHOBHBIE COCTABJAIOMME IPOLECC, COCTOSHHS
nporecca. CTek, BUPTyallbHasd IaMATh, MEXaHA3MBI TPAHCIIAIAHN apeca.

11. MexaHusMEl B3aUMOJIGHCTBHS IIPOLIECCOB. PasjienseMas TaMaTh, ceMadOpEHl, CHTHANEL
MOYTOBBIE AIMMKH, CcoObTHs. 3amaun (threads). CpaBmenme ¢ mnpomeccamu. Pecypest,
npuoputeThl. Ilapamnenshsie nponecchl. CpsaswiBanme. CTaTHUecKoe M AWHAMHYECKOE
CBS3BIBaHUE.

12. Buper  pecypcoB: anmapaTHEIe, IPOTPAMMHEIE, AKTHBHBIG, IIACCHUBHEIC, JIOKAIBHEIE,
pasfiensieMBbIe, TOCTOAHHEIE, BPEMEHHBIE, HEKPUTHYHEIE, KPHTHYHEIE,

Petimune-xonmpone No2

1. Tumel B3auMOZEHCTBHSA HPOLECCOB: COTPYAHMYAIOIAE U KOHKYPHPYIOIIHE IPOLECCHL.
Kpuruyeckue cexium, B3aMHOE HCKITIOUEHHE MPOLECCOB (3a71a1).

2. IlpoGrembl, BOSHUKAIOIME IPH CHHXPOHU3ALNY 33124 ¥ HACH HX pa3pelleHHs.

o
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11.

12.

13.

14.

10.
11.

12.

CocrosHus npouecca 1 MEXaHH3MBI IIEPEXO/IA M3 OTHOTO COCTOSHHUS B APYroe.

Crannapter Ha UNIX-crcTeMBL

Ynpasnenue nponeccamu. Oynxiuu fork, execl, execv, waitpid. IIpuMeps! Hemoms30BaHMS.
Pa6ora ¢ curnanamu. @ynkuus signal. [Ipuvep remonp3oBanms.

Paznenseman namste. @ynxiun shmget, shmat, shmetl, ITpuMeps! Henonb30BaHwAS.
Cemadoper. Oynkimm semget. semop, semetl. [TpuMepE! HCIIONB30BaHHS.

CoGbirus. ITpuMuTHBHEIE oOmepauuy. Opranuzanysg B3aMMOJCHCTBUS KIHEHT- cepBep ¢
MMOMOIIEBIO COOLITHIA,

. Ouepern  cooOmenmii. @yHkuud msgget, msgsnd, msgrev, msgetl.  Ilpumepn
HCIIOJIb30BaHH.
VYmpasnenve 3amauamm (threads). @ymxumm pthread create, pthread.join, sched.yield.

ITpumeps! HCTIONTE30BAHMS.
OO0BeKTH CHHXpOHM3anuH THIa muteX. DyHKIMY pthread_mutex_init, pthread mutex_lock,
pthread mutex_trylock,  pthread mutex unlock, pthread_mutex_destroy.  IIpumepsr
HCIIOJIb30BaHHUS.
O6bexThI cunxpoHM3aiuu TuHa condvar, OyrKIME pthread_cond_init, pthread cond_signal,
pthread cond broadcast, pthread cond wait, pthread_cond_destroy. ITpumepsr
HCIIOJIb30BaHMUA,
Hpumep multithread-mporpaMmer yMHOXeHHS MATPHIE! Ha BEKTOP.

Peiimune-xonmpono No3

. Message Passing Interface (MPI). O6mas cTpykrypa MPI-nporpammer. @yrkuun MPI_Init,

MPI_Finalize. Coo0lneHus 1 UX BHIEL
KoMMmyHHKATODEL. OyHKINH MPI_Comm_size, MPI_Comm_rank. ITpumepnr
HCIIOJIE30BaHHS,

. Ilomapeii oOMen cooGmenusmu. @ynkmum MPI Send, MPI_ Recv. Ilpumeps

HCIIOJIb30BaHMU.
Onepauny BBoAa-BeIBOA B MPI-niporpammax. Ilpumepst.
JIONONHHUTENbHEIE BOSMOXHOCTH VISl IIOTIAPHOr0 oGMeHa COOGIICHHMSIMAL. OyHKIIH
MPI_Sendrecv, MPI_Sendrecv_replace.
JlonONHUTENBHEIE  BO3MOXHOCTH ISl TIONIAPHOTO OOMEHa  COOOIIEHISIM. OyHKITHI
MPI_Isend, MPI_Irecv, MPI_Test, MPI_Testany, MPI Wait, MPI_Waitany
Komnexrususiif o6men coobmenusmu. Oyaxuun MPI_ Barrier, MPI_Abort, MPI Bcast.
KomnexTuBHEIT 0OMeH  COOGIICHHAMH. @yrknun  MPI_Reduce, MPI_Allreduce,
MPI Op_create, MPI_Op_free. IIpumep MPI-mporpaMMsi, BEMHCIISIOMmEH OIIpeieNICHHBIA
HHTErpal.
Bpemst B MPI-nporpammax. @yrxuuu MPI Wtime, MPI Wtick. IIpuMmep ucrons30BaHML.
IIpumep MPI-nporpaMME! yMHOXEHHS MATPHIBI HA BEKTOP.
HononHuTeTbHEIE BO3MOXKHOCTH U KOJUIEKTHBHOTO 0GMEHA MACCHBAME NAHHDIX, Oynkuun
MPI_Gather, MPI_Allgather, MPI Scatter,
Ilepecsuika cTpykTyp mamHBIX. Coszanue HoBoro MPI-THma AaHHEIX ¢ IOMOIIBIO
MPI_Type_struct. @ynxnuun MPI_Address, MPI_Type commit, MPI_Type_free. IIpumep
HCIIOJIb30BaHHA,

0) IK3aMeHAIIMOHHDBIE 3aJA9H:

. Hamummre mporpammy, wucmonssys —GIOKHpYIOIHE —KOMMYHHKAIHOHHEBIE GbyHsKITIH

(MPI_Send, MPI_Recv), peanusyrontyro cnexyromuit ITOPUTM: HaA HYJIEBOM IIPOLECCOpe
HHUIHaTU3upyeTcs nepemenHas (float a); HymeBoil pomeccop pacchUIaeT NMEpeMEHHYIO a



BCEM IIpolleccopaM, BKJIOYas C€aMoro cebf; IOoclie IIONy4YeHHs MEpEMEHHOM a Bee
IPOLECCOPHI MPUOABIAIOT K HEH CBON MHIMBHIYanbHBIA HOMEp M IEPENAIOT HA HyJIEBOI
IPOIECCOp; HYJIEBOH IPOLECCOp MONYydYaeT OT BCEX IIPOIECCOPOB JAHHBIE M BHIBOIHUT Ha
3KpaH B popmare: HOMep IPoIleccopa, EPECIaHHoe UM 3HAYEHHE IEPEMEHHO a.
Hamwmwre mporpaMmy, HCHONE3ys —ONOKHPYIOLIHE KOMMYHHKAIMOHHBIE —(DYHKITAH
(MPL_Send, MPI_Recv), peanmsyiomIyi0 IrOpHTM Tepeflaud JAHHEIX 1O KOJBILY:
OYepPENHOM TPOIEeCCOop MOXKHAACTCA COOOMEHWS OT INPEABIAYINETO0 W IIOTOM IIOCHLUIAET
CIIEAYIOLIEMY IIPOIIECCY.
Hammmure nporpammy, ucnons3ys kommyHukanuonusie gyaxiun (MPI_Isend, MPI_Irecv),
NEePEAIOLIYIO IBYMEPHEIH MacCHB MEXKIY ABYMS IPOIECCOPAMH.
Hamumwre mporpammy, HCHoms3ys KoMMyHuKanuomHyro ¢ynknuio (MPI Sendrecv),
PEATU3YIOMYIO aJITOPUTM IE€PEAaYd JaHHAIX 110 KOJIBIY: 09ePEIHOM POLECCOp NOKUAAETCI
COOOIIEHNs OT MPENBIAYLIEr0 M OTOM IIOCHLIAET CIIEAYIOMIEMY TIPOIIECCY.

B) IIpnMepHEIe TeMBI KypCOBBIX paboT:
Uncnennoe pemenme cpenctsaMu MPI/OpenMP nByMepHOro HeTHMHEHHOrO ypaBHEHHS
TEIIONPOBOTHOCTH METOLOM IIPOAOIBHO-IIONEPEUHOM TPOrOHKH
Uncnennoe pemenue cpencrsamu MPI/OpenMP gByMepHOTro HeNTHHEHHOTO YpaBHEHHS
TETUIONIPOBOJHOCTH ¢ IIOMOIIBIO CXEMEI pacIielIEHus
Uncnennoe pemenne cpenctsamu MPI/OpenMP jBymepHOTO HENWHEHHOTO ypaBHEHHS
TEIUIOIPOBOJHOCTH C IIOMOIIBIO CXEMBI IIPEUKTOP-KOPPEKTOP
Hucnennoe pemenne cpexctBaMu MPI/OpenMP TpexMepHOro JIHHEHHOrO YpaBHEHUS
TEIUIONIPOBOJHOCTH ¢ IIOMOIIBIO SIBHOM Pa3HOCTHOM CXEMBI
Uucnennoe pemenue cpeactBamu MPI/OpenMP  gBymepHOTOo ypaBHEHHS Ilyaccona
HTEPAIMOHHBIM METOToM 3eii e
UncnenHoe pemenue cpeactBamu MPI/OpenMP  1BymepHOTO ypaBHEHHS Ilyaccona
METOIOM OJIOUHBIX UTEepaIiuit
Mogemuposanue cpencrsamu MPI/OpenMP MPOIECCa B3aMMOACHCTBUSA TBEPABIX YACTHI] C
IIOTOKOM Ta3a
Hucnennoe pemenue cpeacrsamu MPI/OpenMP nBymepHOTro ypaBHEHUs IepeHoca
Brrapcienne panra Mpou3BONbHON MaTpHuE! cpenctBamu MPI/OpenMP

- Mogenuposanue cpeactBamun MPI/OpenMP nporecca HTpoXOKICHHS HEHTPOHOB uepes

IINaCTHHY
r) CamocrosiTeIbHAS paGoTa CTYAEHTOB:
1. Tloaroroexa k TeKyIeMy KOHTPOJIIO B IPOMEXKYTOYHOM aTTECTAIIUH.
2. Iloarotosxka k nabopaTopHEM paGoTaM U obOpPMIIEHHE OTYETOB IO PE3Y/IBTATAM
U3 BBINOJHEHUS, KOHTpONE OCYINECTBIACTCS Ha 3aHATHAX B BMJAE YCTHBIX OTBETOB HA
BOIIPOCHI IIPETIOAABATENS IO COACPIKAHUIO OTYETA.
3. Pabora c nmomomHWTENHHON NHTEPATypoli IO BOIPOCAM, BEIHECEHHBIM Ha
CaMOCTOATENIbHOE M3yueHHne. KOHTpOJb ocylnecTseTcs Ha SK3aMeHe.
1) Hocrouncrsa u Henoctatku SMP- 1 MPP- apXHTEKTYp BEMHUCIATEIBHBIX
_CHCTEM,
2)  Ommuue MOHATHIA IPOIECCa U IIOTOKA B OIEPAIMOHHEIX CHCTEMAX.
3)  IIpo6iemel CHHXpOHH3AIMH 3a/a4 IPH NAPAIENHLHOM IIPOrPaAMMHIPOBAHHH.
4)  Crangmapt OpenMP. Hasgauenue.
5)  CymectByromue peanmusanuu cTagaapra MPI.
6) IIpoTokossl 06MeHa JaHHBIME MEXKIY IPOIECCAMH.



7)  Hcnons3osanue yrumuts: MPIRun.

8)  Ornanmka mapamieNbHBIX IPHIIOKEHHI.

9) MeToauka oLeHKH 9 GEKTHBHOCTH BEIYUCIICHHIA,

10) Peanmmsanus MaTpH4HBIX aNropuTMOB cpectBama MPI

11) Pacnpenenennoe peuenue nuddepeHnHaTbHBIX YpaBHEHHA.
Pacmpenienenne BUNIOB caMOCTOATENBHOM PabOTEI 110 pa3/ieliaM MUCIUTIIHHEL:

Ne Bunx CPC
Pasgen pucnmMmmne

1/ 1) @) 3)

1. | Lenu u 3a1a4n napajensHol 06paGoTKu 2 . 4
JAHHBIX

2. | IlpuANHIEL OCTPOEHUS APAIIETBHBIX 4 _ 6
BEIYHCIIUTENBHBIX CHCTEM

3. | Moxenu napasuiebHBIX BEIIHCIATEIBHEIX 4 6 6
CHCTEM

4. | Ilpuanunst pa3paGoTKy napaIebHbIX 4 4 6
AJITOPUTMOB ¥ IPOTpaMM

5. | CucTeMBI pa3paGoTKY IapaIebHEIX 6 6 8
Imporpamm

6. | IlapanienbHbIe YHCICHABIE ATTOPHTMEL
JUISL pEIIEHNs] TUTIOBEIX 3a4a4 6 6 12
BBIYHCIIUTENBHON MaTeMaTHKI
Beero 26 4. 22y, 42 4,

7. YYEBHO-METOJIUYECKOE 1 HHOOPMALIMOHHOE OBECIIEYEHUE
JUCITAITIJINHBI
a) OCHOBHasI JINTEPATYpa

. AHTOHOB, Anexcaunp Cepreesny. TexHomoran apaieTbHOrO nporpamMMmupoBanus MPI u

OpenMP : yueGHoe moco6We mIs1 By30oB IO HanpapjeausaM 010400 "[lpuxnagzas
MareMaTuka H uHpopMatuka" u 010300 "dynzamentansHas HHpOpPMAaTHKA H
uHpopManuoHHsle TexHoMoruu" / A. C. AHTOHOB ; MockoBckuif rocymapcTBeHHEIN
yHusepcuteT umeHH M. B. Jlomonocosa (MI'Y) ; aBr. mpemmcr. B. A. CamopHmdmii.—
Mocxksa : MockoBckuit yHusepeuter (MI'Y), 2012 .— 339 ¢. : @1, — (CynepxommsioTepHOE
obpasosanme) .— Bubmuorp.: c. 333-334 .— ISBN 978-5-211-06343-3.
OCHOBBI NapaIIeTFHOTO MPOrpAMMHAPOBAHHS [OnekTponHELi pecype] / Boraués K.IO. - M. :
BHMHOM, 2013.
Mozenu napamnensHOro mporpaMMHUpPOBAHHUS [OnexTponHsIt pecype] / ®emotos ULE. - M. :
COJIOH-TIPECC, 2012.
llapamnensnoe nporpaMmupoBanne Ha C++ B jeifcTBHM. Ilpaxtuka paspaborku
MHOTOIIOTOYHBIX NporpamMm [ONeKTponHbi pecype] / DHromm Yumbame ; Ilep. ¢ anri.
Cnunkmn A A. - M. : IMK Tlpecc, 2012.

0) nonmosaNTEILHAN JIATEPATYpa:

. Kymaxos WM. Texuomornu paspaGorku IpOTpaMMHOro  obecrmeueHust  JUIs

MaTeMaTHICCKOI0 MOJCNHPOBaHUA (pu3MIecKuX mpomeccoB. Yacts 1. Mcmonp3oBanue
CYIEPKOMIILIOTEPOB, OCHAMEHHBIX IPadUICCKAME YCKOPHTEISMH [DNeKTpoHHEI pecypc]:
yuebHoe mocobue/ KymukoB U.M.— DIeKTpoH. TeKCTOBBIE nauaele.— HoBocuGupcek:
HoBocuGupekuit rocy1apcTBEHHBIN TeXHUUECKHTiT yauBepcurer, 2013.— 40 c.




2. Mogenu pacmhpeieseHHBIX BBIYHCIECHHUI [Onexrponnsii pecypc] / Tomopkor B.B. - M. :
OU3SMATIINT, 2011.

3. Texmomorms CUDA B mupuMepax: BBeleHHE B IPOTPaMMHUPOBAHHE TpadHUECKUX
nporneccopoB [Onexrpornslit pecype] / Cangepe Ix., Kornpor J. - M. : AMK TIlpece, 2011.

B) IlporpammHuoe oGeciedenne n HurepHer-pecypenl:

1. JlaGoparopus ITapannensHbix HHGOPMAIMOHHBIX TEXHOJIOTHiL Hay4Ho-Hccne10BaTesckoro
BEIUHCIUTENBHOrO nieHTpa MI'Y http://parallel.ru

2. MPICH: a high performance and widely portable implementation of the Message Passing
Interface (MPI) standard. https://www.mpich.org/

3. Opurunans crangapra MPI: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE JAACIUITIIUHBI
JIeKUMOHHBIE ayMTOPHHY, OCHAIIEHHEIE JOCKOM (IS MeJia YIIH MapKepa), SKpaHoOM I
TPOCKIMOHHEIX CUCTEM, IIPOEKTOPOM M HOYTOYKOM.
AynuTOpHH IJIS IIPOBEACHMS 3aHATHH, OCHAINEHHEBIE COBPEMEHHBIMH IIePCOHATBHBIMHU
KOMIIBIOTEPAMH, O0BEAMHEHHEIME B JIOKAJBHYIO BEIMHCIATEIEHYIO CETh U YKOMILIEKTOBAHHEIMHU
HEOOXOMMBIM CHCTEMHEBIM U IIPHKIAIHEIM IPOrPAMMHEIM 0B6ecIIcUeHHeM.



Pabouas mporpaMMa JUCHHIUIMHEI COCTAaBIEHA B COOTBETCTBHH C TpeboBanusmMu ®I'OC
BO mo mnampasnenmio 02.03.03 Maremarnueckoe obecrieuenne W aIMHHHCTDH OBaHHE
HHGOPMAHOHHBIX CHCTEM
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