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1. IEJU OCBOEHUSA JUCHUIIIAHBI
[ToTpe6HOCTD PElIeRHs CI0XHBIX MIPUKIAIHBIX 3a/1a4 ¢ GONBIINM 00BEMOM BEMHCICHAH
1 NIPUHOHUIKAIGHAS OTPAaHHYEHHOCTh MAaKCHMAJIbHOTO OblcTpomeiicTBus "KmaccHyeckux" - Io
cxeme (on Heltmana - OBM mpuBenu K NOSBICHAIO MHOTOIPOIECCOPHEIX BBIYMCITATEIBHBIX
cacreM (MBC). Hcnonp3zoBaHWe TaKHX CPEICTB BHMHACIATENLHOM TEXHHKH  II03BONSET
CYLICCTBEHHO YBEMYUBATE HPOM3BOAUTENBHOCTS OBM mpr mo0oM CymecTBylomemM ypoBHe
Pa3BHTHS KOMIILIOTEPHOrC o0opyzoBaHus. Ilpu sToM, 0gHAKO, HEOOXOIMMO "%HapélﬂJIeJ'IBHoe"
o6o0mmeHre TpaguIHOHHON - IIOCJIC/IOBATEIbHON - TEXHONOTHM pemeHus 3a1ad Ha DBM. Tak,
YUCIICHHBIe MeTOBI B Ciiyqae MBC mOmXHEI MPOEKTHPOBATHCS KaK CHCTEMBI MApaieIbHbIX 1
B3aMMOJECHCTBYIONINX MEXIy OO0 IIPOIECCOB, MOMYCKAIOMMX HMCIONHEHYE HA HE3aBHCHMBIX
nponeccopax. I[IpMMEHseMBIC —aITOPUTMUYECKHE S3BIKH ¥ CHCTEMHOE | IIPOIPAMMHOE
obecrieuenne IODKHEl 0GECIEYNBATh CO3/IAHAE TAPATIETBHBIX MPOTPAMM, OpPIaHU3OBBIBATE
CHHXPOHU3AIMIO H B3aUMOHCKIIFOUCHNE ACHHXPOHHBIX POLECCOB H T.II.
[IpesMeTOM paccMOTPEHHS HACTOSIIETO Kypca M ABIACTCS H3YYEHHE [EPEYHCIECHHOIO
Kpyra BompocoB. Lleib Kypca COCTOMT B H3JI0KCHHW MATEeMaTHYECKHX MoJeleld M MeToIoB
NapaLIEbHOT0  MPOrPaMMUPOBAHHS UL MHOIONPOIECCOPHBIX BEIYMCIHMTEIHHBIX | CHCTEM, a

TaK¥Xe HPAKTHICCKOE OCBOCHHEC IIPUEMOB U TEXHHK pa3pa60TKH TapanicjbHEIX [IpOorpaMM.

2. MECTO JUCIHIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunmna «[lapamiensHoe IporpaMMEPOBaHHE» HAXOOWTCS B BapHATHBHOM dacTw
OCHOBHOM TPOdecCHOHANBHOM 06pa3oBATENBHON MPOTPAMME! B OTHOCHTCS K AMCIMIUIAHAM IO
BEIOODY.

JIUCUMIUIHHA  JIOTHYECKH U COZIEPXKATEILHO-METOANYCCKH — CBS3aHA C  PSIIOM
TCOPETHYCCKUX JAUCHHUILIMH M IPAKTHK MPEALIECTBYIONEro MEpHOIa o6yqe-Hm1 (Apxurextypa
KOMITBIOTCPOB, AJITOPUTMEL M aITOPUTMHYECKHE S3BIKM, TEOPHs BEIMHUCIIATE J]I:HBJX IIPOLIECCOB U
CTPYKTYp, CTPYKTYphl M alTOPUTMEI KOMIBIOTEPHOW 00paboTKH JaHHEIX, CHOTEMHBIE |
MaTeMaTHIeCKUE OCHOBLI CYIEPKOMIBIOTEPHEBIX TEXHOJIOTHH). I yCIemnoro 60B0¢H][’I)I Kypca
CTYICHTBl JOKHBL: 3HaTh YCTPOMCTBO W MNpPUHIMIBL (YHKOUOHUpOBaHHs | DOBM, wHMeTH
IIpeACTaBIeHHE O 0a3OBBIX AITOPUTMAX M CTPYKTYypax [aHHBIX, YMETh NPUMEHNTH SI3BIKH
IIPOrpaMMHPOBaHUS BEICOKOTO YPOBHSL.

Hucuunumna  opmupyeT 3HaHHMS ¥ HABEIKH, HEOOXONUMBIE B | IPAKTHYECKOI
JESATEIPHOCTH KBATM(UIMPOBAHHOTO CIICIHAINCTA, U3Y4aeTCs B KOHIIE TEOPETHUECKOro Kypea.
B pamkax y4eGHOro mporecca OHH MOTYT ObITh HCHOJB3OBAHBI IPH HOJTOTOBKE BBITYCKHOK
KBTH(PHUKAMOHHOM PaGOTHL

3. KOMIIETEHIIMM OBYYAIOIIETI'OCS, ®OPMHUPYEMBIE
B PE3VYJIbTATE OCBOEHUMA IUCHATIINHBLI (MOYJIST)
B pesynbrare OCBOEHMA [UCHMIVIMHBI O0ydYarolmmifcs JOMKEH JEMOHCTPHPOBATE

CIICAYIOIINE KOMITCTCHITHN:

® TOTOBHOCTHIO aHAIW3MPOBaTh MNPOOJAEMBI M HANPABICHWS DPA3BUTHUS TEXHOJIOTHH
nporpammupoBanns (OI1K-3);

® CINOCOOHOCTBIO IIPUMEHSTH B IPO(ECCHOHAILHON JESTEIHHOCTH OCHOBHEIE METOMBI U
CpeICTBa aBTOMATH3AIlMK NIPOCKTUPOBAHUSA, IIPOM3BOJCTBA, UCILITAHMN W OINEHKH KadecTBa
nporpaMMHOro obecniedenus (OITK-4).



B pesymbrare OCBOEGHHS MWCHHMINIHHEL OOYYArOIMMICS MOIKEH JEMOHCTPHPOBATH
CIEAYIONINE Pe3YNbTAThl 00Pa30BaAHHUS:

3uarh:

KJIaCCI/I(l)I/IKaI.[I/IIO pacrpenejieHHbIX  BBEIYHCINTEIBLHBIX

IOBBIICHUS IIPOU3BOAUTENBHOCTH  BBIYHCIHTENBHEIX CHCTEM,
napamienbHsx arroputMoB (OIIK-3, OTIK-4);

CHCTEM,

METOIEI

HONXONEl K  IOCTPOSHHIO

2. VMeThb: CaMOCTOSTENIFHO H3BJICKATh IOJNE3HYIO HAYIHO-TEXHUYECKYIO :Mg@opbiauulo u3

pa3if4HbIX HCTOYHUKOB, IIPUMCHATD U3y4ICHHBIE METOIBI [IpH IIPOCKTHUPOBAHYH PACTIPEICIICHHBIX

asroputMoB (OI1K-3, OIIK-4);
3. BuageTs: HaBBIKAMH KCIIONB30BAHKS COBPEMEHHBIX CPEICTB PEIICHHA BBIHC/IHTeIbHBIX

3a7a4 Ul CUCTEM ¢ pacnpeneneHHod namsateio (OI1K-3, OTIK-4).

4. CTPYKTYPA U COAEPXKAHUE JUCHUNINHBI (MOI[}’JIE{)
O6mast TpyZ0eMKOCTh AUCIUILIMHEI COCTABISET 5 3aueTHRIX equuuIl, 180 4acos. i

Buawt y:;?}}(l)(t);; ;)a60TI>I, @opMs Texymero
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" CTyneuTon yueOHOH y£reBaeMoCTH (1o

Ne Pasznmen g §§ 1 TPYIOEMKOCTH (B Jacax) pa6OTI’I’f ¢ HeOenM

/i —— z oy g | MPUMEHEHHEM cemecmpa)

Ol =F= 8| u EE 3 § HHTEPAKTHEBHEIX ®opma .
5t Eg sl ¥ v MeTOACE (B HpOMeXKyTOTHOT

2 8 % 5 ‘g @ 5 gacax / %) aTTECTALHY (110

e cemecmpam)

1. | Lenu u 3agaun
napautenbHOMH 6 1 4 |—|—| 6 2/50
06paboTku JaHHBIX

2. | IlppHOMIED PefiTuur-
IIOCTPOCHUS KOHTPOJIb Nol
HapaIeIbHBIX 6 2 4 [—|— 10 2/50
BEIYHCITUTETHHBIX
CHCTEM

3. | Mogenu
napann@nLHHx 6|34 |8 |—]|8]16 8/50
BEIYHCITUTENBHBIX
CUCTEM »

4. | IlpuHIans iy 5
paspaGoTKH KOHTPOJIE No2
apauIeIbHBIX 6|56 |6 | —| 6|14 6/50
ICOPUTMOB U
IpOrpaMm

5. | Cucremsl pazpaboTku
napasuiebHbIX 6| 68 | 8 | —| 6|20 6/42
1IporpamMm

6. | [Tapannenbusie
YHCIICHHBIE PeiiTunr-
AITOPUTMBI JIJIS KOHTpOJIb Ne3
PEIIEHNUS THITOBBIX 6189 |6 |—| 7|24 7/53
3a1a4
BBEIYHCITUTENBHOM
MaTeMaTHKH

Beero: | 6 9 36— (27| 90 | KP 31/49 Dxzamen (27)




JEKIINN

1. Ilean u 3a1a4H BBeAEHUS NAPALIEIbHOM 06paGoTKH JaHHBIX

1.1. Heo0xoammocTth

OrpanuyeHne MaKCHMAaNBHOW TPOM3BOAMTENLHOCTH OJHOIPOLECCOPHBIX  DBM.
HocrosiuHas HEOOXOOMMOCTE pEIICHUS 3aad, MPEeBBINAIOIIHX BO3MOXKHOCTH COBPEMEHHBIX
9BM (mpoGnembr "Gonpmroro BerzoBa"). HeoGX0AMMOCTh KOIUIEKTHBHOTO PEXNHMA PEIICHHUS
3a1a4. ABTOMaru3alusl YNpaBICHHS PACpeleeHHBIX TEXHHYECKUX CH CTe,Mr Texandeckue
TpeOOBaHUS 110 CHIDKSHHIO CTOMMOCTH M IIOBBIIEHHIO HAJIEKHOCTH. |

1.2. UcTropus BBeIeHHs MAapaLIeu3Ma |

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, C rcuy 1, Dnebpyc.

L.3. Pazsiie MHOI03a{a4HBIX, IAPAJUIETLHBIX H PACHPENEICHHBIX BHIYHCICHHI

1.4. IIpo6y1eMbl HCHIOJIBL30BAHMS NTAPALICTHIMA

CymiecTBOBaHNE TIOCNIENOBATENBHEIX = alrOpuTMOB (3akoH Amzaans). [losblmenue
IPOM3BOAUTEIBHOCTH — IIOCICAOBATEIBHEIX  KOMIBIOTEPOB  (3akoH Mypa).: Ilotepn Ha
B3aUMOJEHCTBAE W Tepefady JaHHBIX (rHHOTe3a Munckoro). Beicokas  CTOMMOCTE
MapayuIeNbHBIX CHCTEM (3akoH I'pomra). "TlocnenoBarensnocTs” cymeCTBymme ANrOPUTMOB U
IIPOrpaMMHOTO 00ecreueHus. 3aBUCHMOCTE 3((PEKTUBHOCTH IapalielbHBIX quucnennn oT
y4era ocoOeHHOCTeH ammaparyphl. CIOXHOCTH pa3palGoTKH napaﬂnenbﬂmx ANITOPUTMOB.
TpynoeMkoCTb MPOBEPKH TIPABHIBHOCTH NAPANIENBHBIX IPOTPAMM. }

2. IIpHHIHIBI NOCTPOCHHS NAPAIENbHBIX BHIYHCIATEIHHBIX CHCTEM

2.1. Iy nocTHKeHHNs MApaJLIeIH3Ma

QyHKIHMOHATBHBIE BBIYUCIUTENBHBIE yCTpOWcTBA. MHOTOYpPOBHEBAaS ‘M MOIYIbHAS
namATe.  KoHBeliepHele ¥ BEKTOpHEIC = BBIYHCICHHSA.  [IPONECCOPHBIE  MATpPHIIBL
MHoronponeccopable  BEIMHCIHTENBHBIC CHCTEMBI ¢ OOMIEH M paclpelIelcHHON ITaMsITHIO
(MyIBTHIIPOLIECCOPBI K MYJIbTHKOMITBIOTEPEI). MUKPOIIPOLIECCOPHEIE CHCTEMEL

2.2. Crioco0bI NOCTPOEHHA MHOTOIIPOIIECCOPHBIX BEITHCIUTEIbHBIX CHCTEM

CxeMbl KOMMyTanuu (UONHAs KOMMYyTalus - oOOmias TaMsTh, MEPEKPECTHEIC
KOMMYTATOPBI, JIOKQIBHBIC CXEeMbl KOMMYTAIlUy - 0OMIas IIHHA, PElIeTKH, KIacTeprl). AHanmns
NapajuIeIbHEIX AJITOPUTMOB M THUIIOBBIE TOIQJIOTHH CXEM KOMMYTAIlHH -- Ic(m‘r,uo- JMHelKa,
PCLICTKH, IOJHBIA rpad, THIEpKyO, TOp, JepeBo. AlNapaTHas peanu3ar(ds n IporpamMMHas
SMyJALUS TOMOJIOTHIA.

2.3. Buabl napajiie/IbHbIX BHIMHCIHTEILHBIX CHCTEM

Cynep2BM. Muoronpornieccopasle | BBMHCIUTENBHEIE  KoMiuiekcel | (MBC).
MuoromMamyHHbIe BEMMUCIUTENbHEIE KoMIiekehl. Cetr DBM.

IIpuMepsI COBPEMECHHBIX BBICOKOIPOM3BOAMTENLHBIX BEYHCIHTENLHEBIX cuorem (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepKkoMIIbIOTEpHBIE BEIYHCIUTENBHbIC CHCTEMEL
B Poccuu.

2.4. Kimacendpuxanus MBC

Cucremaruku @munna u Illopa. ITortoxs namHEIX (Komanz). CTPyKTypHas HOTAIHS
XokHH 1 J[xecxoyma.

2.5. Onenka npoussogurearHocTn MBC

Obmee BbIpaXeHHe VIS OLEHKH IPOM3BOAMTENBHOCTH Juis passoro Tuma MBC.
Makcumanbhas — (IMKOBas) — HPOM3BOAUTENBHOCTh.  CTememb  mapamienusMa  (IiHHA
MOJIYIPOU3BOAUTENBHOCTH). Y IeNbHAS IPOM3BOAHTEILHOCTS. SHAYCHHS TOKA3ATENel s psina
MBC.

3. MogenupoBanye H aHAIH3 NAPAJLICILHBIX BHIYHCICHUI



3.1. Moaesn napajieIbHbIX BHIYHCIHTEILHBIX CHCTEM

KommeroTep ¢ HEOrpaHHYCHHBIM  HAPaILIEIM3MOM (mapaxomubiotep), Monenu
MHOTOIPOLIECCOPHBIX CHCTEM C o0wel W pacmpefienleHHoN maMsaTeio. Mozeib KOHEEHepHOi
CHCTEMEL.

3.2. Moaenn anropurMa B BHIe rpada ''onepany - onepanun'’

[Ipencrapienye anropuTMa B BUAE rpada IOToKa JaHHBIX. Pacmucanme napaienbHbIX
BhIUKHCIIeHHH. [lokazaTens BpeMeHHOH cioxHOCTH anroputMa. OueHka BPEMEHHU BHIIOJIHEHHS
anropuT™Ma I MapakoMIIBIOTepa (IIpeeNbHOe paclapalIeiBadye) U IS CHCTEM ¢ KOHEYHBIM
KOJIMYECTBOM TIPOLIECCOPOB. 3aBUCMMOCTh OLEHOK OT TONOJOrHH rpada airopuTMa H
HEOOXOMMOCTh  ONTHMHU3ALUK CTPYKTYpsl rpada. CrnocoOBl MONyYeHMS | ONTHMAIBHOTO
pacnucaHus BEIYUCICHUH,

3.3. Moaens mapajiebHBIX BhIYHCIeHUIA B Bujte ceTn Ilerpn

OcHoBusle noustus Teopun cetedt [letpu. Mcnonesoanme ceret Iletpu it omucanus
MapaJIeNbHEIX BBIYUCICHHN. J[EeMOHCTpAIHs OCHOBHBIX MpoGieM Mapallie/IbHBIX BHMHCICHMIA:
CHHXPOHH3AITHS, B3aHMOHNCKIIIOUECHNE, OIIOKUPOBKA (TYIHKH).

3.4. Mopgean mapa/ieJbHBIX BEIYHCICHNI B BHAe rpada "mponecc-pecype"

Houstne nponecca. CHHXpOHM3AUMS MapaLUIENBHBIX MPOLECCOB. AINApaT COGBITHIA.
[Ipamep peanmsanuu B oneparmonnoi cucreme Unix. |

BzammonckiroueHHe NapaienbHBIX IporeccoB. KoHIenmus pecypcejl. MexaHn3MBbI
B3aUMOUCKIIOUCHHUS: alnroput™ Jlekkepa, cemadopst (Jleiikctpa), MOHHTOPEL (Bljzlpl‘), ITpumepnr
PEIICHUS CTAaHTAPTHBIX 33714 B3aMMOMCKIIIOUEHHUS: KONbIeBOM Gydep, mpofinema "uurarend u
nucarenu'.

BsaumopelicTBre MapaieNbHBEIX IPOLECCOB IIOCPENCTBOM MEXAHM3MA —IIepefadu
coobiieHni. Mexanu3Mbl nepeaun: 0YepeH, [OYTOBBIE AMIHKH, HOPTEL Ipunnyn panneBy B
a3bkax Ana u OKKAM., |

IIpoGnemsr  B3aumogelictBus npoueccoB. IloHsTe Tynmka W !ycnoBus — ero
BO3HUKHOBeHUs. [IpemoTspamienme TynmukoB. AnroputM OaHkupa. OGHapyXeHHWE TYNMKOB U
BOCCTAHOBJICHHE COCTOSIHUSI IIPOIIECCOB.

Muorozanaunsti pexum paborst OBM kak 9acTHBIN cily4aii mapaienbHol 06paboTKy.

4. llpuanune! pa3padoTKu NapaiebHbIX AJITOPATMOB H POIPAMM w

4.1. Onenka 3¢ PeKTHBHOCTH HAPA/LIEILHBLIX BLIYHC/ICHHN

IloxazaTenp spdexra  pacmapanienuBaHUs (yckopenue). O heKTHBHOCTH
MCIIOIb30BAHUS BBIYMCIMTENBHOM cucTeMbl. CIoCoOBI OLICHKH norcaza'reﬂéﬁ. OcHOBHBIE
XApaKTEPUCTHKH BBIYHCIUTEIBHON CHCTEMbI, BIHMIONIME HA BEJIMYHHBL | YCKOPEHHS U
aGeKTUBHOCTH (apXUTEKTypa, KOIHYECTBO  IIPOIECCOPOB, TONOJOTHS KAHATOB nepenayn
JAHHBIX).

4.2, Onenka KOMMYHHKAIIHOHHOM TPYA0€MKOCTH MAPAJLIENLHBIX AJITOPHTMOB

XapaKTEePUCTHKA TONOJOTHH CETH Mepeliadd JAHHBIX. AJFOPATMBI MapIIpyTH3ALHH,
Merons! epenaun TaHHBIX.

AHaju3 TPYXOCMKOCTH OCHOBHBIX ONEparuil mepefaud AaHHBIX. llepemaya JamHHBIX
MEXIy AByMs mpoueccopamu ceTH. OIuHOYHAS M MHOMKECTBEHHAS paccmm{a cOOOIIECHNUI,
Onepanyst MUKIAYECKOTO CABUIa.

MeToabl  JIOTHYECKOTO IpPEJCTABICHHUs TONOJOTHA KOMMYHHMKALIMOHHON  CpejbL
OTtoGpaxkenre KONBIEBOH TOIONIOTHH M TONOJIOrMH PEIIETKA Ha THIIEPKYO. |

4.3. YpoBHHE pacnapa/ule/IMBAHHA BLIYHCICHHAT



PacmapatenuBanve BBIMHCICHHH HAa YPOBHE KOMaH, BBIPaXEHWH, NPOrPAMMHBIX
MOJyJIEH, OTJCJIFHO BBITOJHIEMEIX 3a1aHHIA,

4.4. dTanpl NOCTPOCHNS NAPA/JIEIBLHBIX AITOPHTMOB H IIPOTPAMM

BeiGop mapamnensHoro anroputMa. Peanuzanus anropuTMa B BUIE IapaelbHON
nporpammel. IlocTpoeHne HCIoONHAEMOM NPOrpaMMbl IS MAPAUTEIBHON BEIYMCIATEILHON
cUCTeMBl. [lapamnensHoe MCIONHECHAE MAIIMHHON IporpaMMbl. YacTHBIE TOCTAHOBKH: BEIGOD
ONTUMANIBHOT'O0  alllOPMTMA JUIS KOHKPETHOM BBIYHCIUTEILHOW CHCTEMEBL, HAXOXIECHHE
HAWTyYIlied TOMOJIONMH BBIYMCIMTEIIBHOR CUCTEMBI JUIS PEINCHHS ONpeleIeHHON 3a1adH,
pacnapajieliBaHue CyIEeCTBYIOIIETO aITOPHTMA.,

4.5. TexHoJIOrHIeCKHE ACIEKTHI pacnapa/LieJJuBAHNS

JIEeKOMITO3MIINA aIrOpUTMAa Ha HapajuleNbHO WCIOJIHSEMbIe (PparMeHTH BEIYHCIECHHUH.
PacmpeneneHne  3agaHuif mo  mpomeccopaM M GalaHCHPOBKA. CHH){pOHmauIm U
B3aUMOMCKIIOUeHHe. Opranu3aius B3auMOIeHCTBHSL.

S. Cucremsbl pa3paboTKu Napa/ie/IbHBIX IPOrPAMM

S.1. Co3ganne cnenuaJIH3NPOBAHHBIX A3BIKOB IIPOrPAMMHPOBAHHA

AsropurMugeckuii s3pik OKKAM. OGluas XapakTepHCTHKA TpaHCHbIoTepa. Konmenus
nporiecca B OKKAM. MeTonsl KOHCTPYHPOBAHHS arperMpOBAHHBIX MPOUECCOB. [IpHHITUIIEI
nepeslayd JaHHBIX MEXAy mpomeccamu. Ilpumep mporpamMm Ha anropHTMﬁqecmM SI3LIKE
OKKAM.

5.2. Pacmupenne cymecTBYIOIINX SI36IKOB NPOrPAMMHPOBAHHS

OOmasg XapakTepHUCTHKA MapajUIeIbHBIX PACIIMPEHHN aITOPUTMHYECKOrO  S3BIKA
QoprpaH.  ABTOMaTHYecKas  BeKTOpM3alMs W  paclapajlleluBanue.  1lpobiemHO-
OpPMEHTHPOBAaHHBIE KOMITHIISTOPBL

O6mas xapaxrepuctka cranmapra OpenMP. CosnaHme NapamiensHBIX 06IacTe.
Paspenenne  BBlUMCIMTENHHOM — HArpy3KH | MeXJy NOToKaMH. PaGora | ¢ JaHHBIMA.
Cunxponnsanusd. OYHKIMH H ICPEMCHHBIC OKpyXeHus. CpaBHUTeNbHAA XapaKTEpPHCTHKA
TOJXO/I0B  ITApaUIENFHOTO IIPOrpaMMHEpPOBAHAS JUIS CHCTEM C pacrpeleeHHol u obmei
aMSITHIO.

5.3. PazpaboTKka cienHAJIH3MPOBAHHLIX GHOIHOTEK

Cucrema PVM. Konnenmuus nmapaieqsHol BHPTYaNbHOM BBIYHCTHTENLHON MAIIMHE U
€€ IPEICTABIICHUE B BUJIC PACIPEACICHHON HEOMHOPOJHOM CUCTEMBI KOMIIBIOTEPOB.

Ilpencrapnenrie NporpaMMHONM CHCTEMBI Ha BHPTYaubHOM MammHe. (OCHOBHBIC
nporpaMMHsbie TPUMUTUBEI cucTeMbl PVM. [pumep ucnonb3obanms.

Cucrema MPIL OO6mas xapakrepucruxa. IlojmepxKka MOZENH B3auMOIeHCTBHS
MapajliebHEIX BEIYHCINTEICH MPH IIOMOLIM Iepefadn coobmennit. OCHOBHbIE MPOrpaMMHBIE
mpuMuTUBEI cucTeMbl MPI. IlpuMmep ucnons3oBanus.

Opranmsanys BBMYUCICHUN Ha MHOTIONpOIECCOpHOM cucTeme Parsytec PowerXplorer.
Hcnone3oBaHre TEXHONIOIMM KPOCC OMYJSLMH IPH pa3paboTKe napam.[enL:H;mx Mporpamm.
KoHueniuss BHPTyanbHBIX IIPOLECCOPOB ¥ KAHAIOB Iepeiadd JAHHEIX. | BUpTyajibHBIE
TOIIOJIOTHH CHUCTEMBI: KOJIBIIO, JIMHEHKA, 3Be31a, pemeTka, JepeBo. OCHOBHEIE IPOrpaMMHBIE
nIpuMHTHBEL [IpuMep ucnons3oBaHus.

6. IlapajurebHble 4YHC/IEHHBIE AJITOPUTMBI AJf pCINIEHHs THUMNOBHIX 33724
BBIMHCIHTEIbHOI MaTeMATHKH

6.1. O6mue crnocodb! pacnapaIeTNBAHAA AJTOPUTMOB



BeisiBnenne QyHKIMOHATBHOH HE3aBUCHMOCTH OTHENBHBIX (PArMEHTOB  aNrOpPHTMA
(mapannenusm komann). I'eoMeTpudeckoe pasjieneHHe BHIYHCIECHMN (TApaiUIeu3M JAHHEIX).
Hepapxuueckas 1eKOMIO3ULKS 00pabOTKH JAHHBIX.

6.2. Oprannszanus NapaIeJbHOT0 HCIIOMHEHHS PEKYPCHBHBIX BhIMHCCHHI

IIpo6nema peKypcHBHOH 3aBHCHMOCTH 5TanoB oOpaboTKH JaHHEIX. KackamHas cxema.
Hoxxon amst mony4yenus aCHMINTOTHYECKH HeHysIeBol addexrusrocTn. Meton Oyrea. [Ipumep
JUTS BEIYHCIICHHUS YACTUYHBIX U 00IIei CyMM. ‘

6.3. IlapajuiebHbIe YACICHHBIE AATOPUTMBI JMHEHHOM a/Ire6phI :

Croco6pl  pasbuenuss MaTpul (TOPU30HTANbHAS, BEPTHKANLHAS, OJOYHBIE CXEMBL).
MeTozbl BEIMHCIICHHS NPOM3BENCHUS MATPHI C WCIOJL30BAHMEM DPasHBIX CXeM pa3OHEHHs
Marpull. ObecreueHue IpeNeNbHO JONYCTHMOro TMapawienu3Ma. OOpallieHn¢ MAaTpHII,
IlapanyenbHbple METOMBI PEIICHUS CHCTEM JIMHENUHEIX yPaBHEHHUIA.

6.4. IlapajuleibHble YHCACHHBIE AATOPHTMBI pemeHust apPepennmanbLHbIX
YPaBHEHUM B YACTHBIX POH3BOAHBIX

IlapamnensHas  peanus3alis NPSMBIX M HTEPANUMOHHBIX  METOJOB = PEINCHHUS
nuddepeHnuanbHbIX YpaBHEHUM B YACTHBIX IIPOM3BOAHBIX. AHAIH3 paI'HOCTHBIX cXeM IJis
3¢peKTHRHOTO pa3JelIeHus 00IaCTH ONpeeeH s PEMAeMBIX 3aay.

6.5. IapajutesibHBIE YHCIEHHBIE ATNOPHTMBI MHOTOMEPHO MHOTO0KCTpeMATbHOM
ONTHMH3AIHHA

XapakTepucTiUeckas cXeMa IIPE/ICTABICHHS METOIOB IJIOOANBHOro momcka. O6mmit
MPUHOMI pacTapa/uIeIMBaHis MeTonoB. OneHka 3G(QEeKTHBHOCTH BBEACHUS NapALIEIH3MA:
9 deKTHBHOCTE U Ge3BI30BITOTHOCTE. CHHXPOHHBIC U aCHHXPOHHBIE BAPHAHTHI AJTOPHTMOB.
Ormperienienyie HAMITYYNINX TONOJIOTHIT BEIMHCIUTENHLHOM CHCTEMBI IS PEATH3ALIE METOIOB.

JJABOPATOPHBIE PABOTBI

1. Paspaborka mnapayieqbHBIX NPOrpaMM ¢ HCIOJIb3OBAHMEM uHTepdeiica
nepenayu coodmenuii MPI | |

Muun-MPI (crapr, buHMII, Depeaaya u mpueM cooOIIeHnit).

Ilpumep 1: HauaneHasg mnapamtensHas nporpamMma (Ieyarh WACHTH(PUKATOPOR
MPOLECCOB) - 3amycK (NOKaNbHBIA, pacmpenesiennbi). OIeHKa BPeMEHH  BBINOJHEHMSI
IPOTPAMMBbI, CHHXPOHHU3AIHS, KOJUIEKTUBHEIE OIIEPAIlAH.

Ilpumep 2: UucneHHOE HHTErpHpoOBaHMe- CO3JaHHe IPOEKTA HA OCHOBE TI'OTOBOTO
HCXOZHOTO TEKCTa IPOTPaMME], HACTPOHKA OIIIMif, KOMIIUIIALKAA, 3aIIyCK.

IIpumep 3: CranspHoe Mpou3BeIeHAE BEKTOPOB (CaMOCTOSTENEHOE 3a1aume 1),

2., IIpakTukyM mo pa3spaboTke MApa/UIedbHBIX AATOPUTMOB M HpPOrpamMM s
penenus 3a/1a4 BHIMUCINTEIbHON MaTeMaTHKH

O630p 6ubmorexs MPI: ycraHOBKa, HACTpOliKa, cXeMa (YHKIMOHHPOBAHHA.

Ilpavmep 4: Pemenwe 3anau pacmosmaBadms oGpa3oB (BBUIONHEHHE 3aJaHHS TIOM
PYKOBOICTBOM IIPEIIOIaBATEIs).

ITpumep 5. YMHOXeHHE MATPHI, TEHTOYHBIA AITOPHTM (CAMOCTOATE/ILHOE 3a1aHue 2).

[Ipumep 6. YMHOXEHHE MaTpHLl, OIOYHBIE CXEMBI pacIpeIcICHIS ,zIaHEuLflx (anropuT™MBI
®oxca u Kennona).

3. IIpakTHKyM 10 HCHOJIL30BAHUI0O (HOIMOTEK MAPA/LIEJBLHBIX MeToxoB ParaLib
JJIS pelIeHHsI 32129 BBIYHCIHTETLHOM

O630p Oubimorexu Paralib: nasHadenne, Knaccel pemAeMBIX 3a1dd, [IPUHIAIBL
pa3paboTKH.



Ilpumep 7. @ynknum 6ubnmorekm Paralib mmst ymHOMeHMS MaTpHu mpu GIOYHOM
cnocobe pacmpeneneus JaHHBIX" (aroputMbl @okca m KeHHOHA): czxe:Mja peanu3anui,
TEOPETHYECKAs OLEHKA 3P )EKTUBHOCTH, BEIYUCIUTEIIBHBIE SKCIIEPUMEHTEL.

AHan¥3 MHTEHCHBHOCTH IIOTOKOB Iepejiadd JAHHBIX, OCYINECTBIAEMBIX B XOJE
NapajUleIbHBIX BBIYHCICHUH B CHCTEMax C paclpeleIeHHOM MaMATHIO, ¢ HMCHONb30BAHHEM
MHCTpYMEHTaIbHOI Oubmuoreku ParaScope.

4. IlpakTAKyM no oneHKe 3QPeKTHBHOCTH NAPALIEALHBIX METOXOB /s PA3HBIX
TOI0JIOTHI MHOTOIIPOLECCOPHBIX BHIMMCIUTEIBLHBIX CHCTEM ‘

XapakTepucTrKa IporpaMMHoil maGoparopun Paralab xak MHTErpapOBAHHOMH CHCTEMBI
VISl TIPOBENEHUS BBIYUCIHTEBHBIX SKCICPUMEHTOB ¢ [APAIENBHEIME METOJAMH JJIi OIEHKH
uX 3¢ PEeKTHUBHOCTH:

*  MogenupoBanre MHOTONPOIECCOPHBIX BEIYACIUTENBHEIX CHACTEM (BBIOOp TOIIOJIOTHH,
3a7laHie KOJIMYECTBA M IIPOM3BOJUTEILHOCTH IPOLECCOPOB, BBIGOP MeTo[a INepenadd
JaHHBIX ¥ 33[jdHie KOMMYHHKAIIHOHHBIX XapaKTEPUCTHK CETH),

* Omnpenenenue Knacca pelllaeMbIX 3a/1a4 U 3a/IaHHE IAPAMETPOB 3aIauH,

e BriGop mnapamensHOrO MeTOJa pEIIEHHS 3amaud W HACcTpoiika 3HAYeHHHl ero
apaMeTpoB,

¢ YcraHoBKa rpaduYecKMX MHIHKATOPOB VI HAONIONCHHUS 32 TPOLECCOM NapAILICIbHBIX
BBIYHCIICHUH (COCTOAHUE NAaHHBIX Ha IPOIECCOpPax CHCTEMEI, Mepeaada MH(GOpManun 1o
CETH, TEKYyI[asi OLIeHKa PEIIeHUs HCXOAHOH BEIYHCIIATENBHOM 3a/1a4n),

o IlpoBemeHue OKCNEpPHMEHTOB B pEXKAME HWMWTANMH BLIMUCICHHI, MOIIATOBHII,
TOC/IeIOBATE/bHBIN' (HEIPEPHIBHEIN) M MUKIMIECKAN (CepUitHbIii) cmocc»GBI POBEJECHUS
9KCIICPHMEHTOB; OJHOBPEMEHHOE BEHINIOJHEHHE HECKOIBKUX SKCIICPHMEHTOB B PEXUME
pas3zieneHusl BpeMCHH VIS Pa3sHBIX BapHaHTOB TOMOJOTHM BLIUHCIHTENBLHONW CHCTEMEI,
MapaMeTPOB 3aja4K, KOJIMYECTBA IPOIECCOPOB H T.II.,

e AHanu3 pe3yJbTATOB C MCIIOIb30BAHUEM CBEACHUM U3 KypHAIA 3KCII<:pHMe}1TOB; OLIeHKa
BPEMEHH DEIICHHs 3a1a4 B 3aBHCUMOCTH OT pPa3sMEPHOCTH 3aJa4d M KOJHYECTBA
IPOIIECCOPOB; TTOCTPOCHUE 3aBUCUMOCTEl YCKOpeHUS B 3P PEKTHEHOCTH | TAPALIENBHBIX
BBIUUCIICHUH, ‘

o IlpoBeneHHE OSKCIICPUMEHTOB B pEXHME peaabHBIX napannem»nmd BBIYVMCIICHHIT,
BBIIIOJIHCHUE NAPALTIENBHBIX TIPOIPaMM B BHAEC MHOKECTBA HE3ABHCHMEIX NPOIECCOB Ha
OZHOM IIPOLECCOPE; YAAICHHBIH HOCTYII K MHOTrOIPOIIECCOPHOM BB]?T{HCJIHTE.FILI-{OI“&
cucTeMe (KJacTepy); CpaBHEHHE TEOPETHYECKHX OLEHOK W PE3YNhTaTOB  PEabHBIX
BBIYHCIIUTENBHBIX SKCIICPUMEHTOB.,

5. PaspaboTka napa/ute/ibHBIX POrpamMM ¢ HCHO/Ib30BAHAEM TexHoorun OpenMP

OOmas xapaktepucruka Texuonorun OpenMP: mnotoxn, napannen bHEIE 00nacTy,
pacnpeieieHUe BEIMUCICHIH MEXY IOTOKAMH, |

Ilpumep 8: CkajsipHOE IPOM3BEIEHUE BEKTOPOB. | MOGAIBHEBIC U n:oxailbubie JAHHBIC
HOTOKOB. KpUTHYECKHE CEKITNH TOCTYIA K Pa3lIe/sseMbIM JaHHEIM. CI/IprOHmaI.:[fo;I.

[Tpumep 9. YMHOMXKEHHE MaTpHI| (BAPHAHTHI paclapalieInBaHusL BJIOKEHHBIX LUKIIOB,
CaMOCTOATENbHOE 3aJaHue 3).

6. IlpakTukymM mno pa3pafoTKe Napa/uieIbHBIX AJTOPHTMOB H uporpaMm Jist
pemenus 321249 BEIMHCIUTETbHON MaTeMaTHKH



[Tpumep 10. IlapannensHas COPTHPOBKA: AITOPHTMBI IIy3BIPBKOBOH COPTHPOBKH,
coprupoBkd Illenma u ObICTpOM COPTHPOBKM (BHIMNOJHEHME 3aJ@HUs IIOJ | PYKOBOACTBOM
IIPENoAaBaTeNs).

IIpumep 11. 3amaum o6paboTku rpadoB: MOCTPOSHHE MHHHMAIBHOIO OXBATHIBAIOLIEIO
JepeBa, MOMCK KpaT4arIluX ImyTel (caMocToATeNbHOE 3a5aue 4)

7. 1IpakTHKYyM 10 MeToJaM MHAPA/LUIEJbHBIX BHIYHCJACHHI [s pelnleRus
muddepennnaIbLHBIX ypaABHEHUH B YACTHBIX MPOU3BOIHLIX

OO6masi xapakTepHCTHKA METOJIOM KOHEUHBIX pasHOCTEH (METO CEeTOK) UL YHCIEHHOTO
pemenns muddepeHNHanbHBIX YpaBHEHUH.

Mertonsl pacnapannenuBaHUS MeTOJA KOHEYHBIX PasHOCTEH s BBMHC/HTEILHBIX
cHCTeM ¢ ofmieid mamaAThro (OpraHM3alysd B3aUMOUCKIIIOYCHHS JUIS OLEHKH IOIPEIIHOCTH
pernenus, M30BITOK CHHXPOHM3AIMH, MPoOieMa CepHalM3alid M OIOKHPOBKH, ofecredene
TOXIECTBEHHOCTH TTOCJISAOBATEIBHOTO M 11APAJUIebHOTO BAPHAHTOB [AcueTOB, BOJIHOBEIE
CXEMBI BBIYHMCJICHUH, OI0YHAsS cXeMa paclpeleeHus TauibX, OaJaHCHPOBKA, MCIIOIL30BAHMIC
odepeny 3aJaHuii).

Metoapl pacmapaliieIMBaHHS METOJd KOHEYHBIX pa3sHOCTEH Ul BBIYHCIUTENHHBIX
CHCTEM € PacHpeNeNeHHO MaMAThIO (NeHTO4Has M GJIOYHAd CXEMBI PACTIpe/C/ICHHs JaHHBIX,
BOJTHOBBIC CXE€MBI BBEIYHCIICHUH, OLICHKA TPYAOEMKOCTH MIEPENady JAHHBIX ).

IIpakTKyM 110 pemeHuIo au((epeHIHaNnbHBIX YPABHEHUNA B 9aCTHHIX IIPOM3BOJHBIX C
HCIIONE30BaHMEM  y4eOHO-HCCIeoBaTeNnbekol  cucteMbl  ParaGrid (moctaHoBka —3amaum,
BBITOJTHEHUE BBIYHMCIICHUM, BU3yaIH3allus JaHHBIX, aHAN3 PE3y/bTaTOB PacueToB, M3MEHEHHE
MapaMeTpoB U IPOJOXKEHUE BEIYUCICHHUIT).

8. IlpakTHKYyM N0 HCHOJB30BaHHI) OGHGIMOTEK NAPA/IEALHBIX METOJ0B IS
pemeHus CI102KHBIX HAYYHO-TEXHHYECKHX 32124

O630p 6ubmmorexu PLAPACK: ctpykrypa, 065eKTEI, METOJIBI, HCTIONE30BanKe. IIpumep
12: YwmHoxenwe Marpum - wHcmonbiosanme PLAPACK (BBITIONHEHME | 3a[aHus  ITOJT
PYKOBOJCTBOM IIPEIOJIaBATEIIA).

9. IIpakTHKYM m0 MeTOAaM NAPA/LIEIbHBIX BBHIMACICHHH Ui pelleHHs 3aau
MHOIOMEpPHOIT MHOT03KCTPEMAJILHOI ONTHMH3AIUHA

OOmas xapakTepHCTHKa IpeIMETHOM o00nacTy (IIOCTAHOBKA 3ajaudl  Iyi06anbHOIM
OITUMH3ALHUH, PECIAYKIHS PasMEPHOCTH s CBEIEHHS MHOTOMEPHHBIX 33,144 K OJHOMEPHEIM
[IOCTAHOBKAM, HH(}OPMAITHOHHO-CTATHCTHYECKHE ATOPHTMEI TI0GANBHOTO IIOKCKA, IPUMEPH).

VIcTIonb30BaHHe MHOMKECTBEHHBIX pasBePTOK THIA KpuBoi Ilearo s TIOCTPOEHUS
Pa3sNMYHBIX CETOK B 00NACTU pelIeHUs ONTHMM3AIMOHHON 3amaud. CBexeHHe mpoGieMbl
MHOTOMEPHOH ONTHMHU3AIMU K CEMEHCTBY OJJHOMEPHBIX HH(OPMAITHOHHO-COBMECTHMEIX 3a1a4.
[TapasienpHoe penrenne 3a/1ad MOPOKIACMOro CeMeHCTBa B CXeMa HH(POPMAIIHOHHEIX 0OMEHOB.

OGIHOCTE PACCMOTPEHHOTO IOJXO0JA il PEIICHHS PSA BEMHCIHTENHHO-TPYI0EMKIX
HAY4YHO-TEXHUYECKHX 3a/ad (MHTETPHPOBAHME, DPENICHHE CHCTEM HEIUHEHHBIX ypaBHEHHUI,
BOCCTaHOBJICHHE 3aBUCHMOCTEH, IIOMCK peIleHUH, ONTUMAIBHEIX IIO E[aﬁoby KpUTEPHER
(MHOrOKpHUTEpHATbHAS ONTHMH3AINS) 1 T.1.).

TIpaKTHKyM II0 PEIIeHHIO 3a/1a9 MHOTOIKCTPEMAIBHON ONTUMHU3AEH C HCIOE30BAHIEM
CHCTEMBI MapajlieJIbHBIX BBEIYHUCIACHHHA AOGCOMOT JKemepT (MMOCTAHOBKA 3ala4M, BHIOJTHEHUE
BEIUHCIICHAN, BU3yallH3alys JaHHBIX, aHallk3 Pe3ylIbTaToB PAacueToB, H3MEHEHNE MAPaMETPOB 1
IPOJOKEHHE BBIMHCIICHUR),

5. OBPA3OBATEJIbHBIE TEXHOJIOTI'MHA



® ICKIMOHHO-CEMUHApCKass cucTeMa o00y4deHusl (TpaAHIMOHHBIE JICKIHOHHBIE U
1abopaTOpHEIE 3aHATHS);

e 00yueHHe B MAJIBIX Tpynnax (BHIIOIHEHUE 1a00paTOPHEIX PaboOT B IPYINIax U3 [BYX MM
TPEX YENIOBEK);

e MacTep-KiIacchl (JleMOHCTpanusi Ha JIabopaTOpHBIX 3aHATHAX HPHHIMMIOB pacdyeTa |
MPOEKTHPOBAHMS ONTUYECKUX JETAICH 1 ONTHYECKUX CHCTEM);

s IpIMEHEHHEe MYJbTUMEUa TEXHOJOTHH (IpoBelIcHUE JIGKI.II/IO]HH][;IjX 3aHATHHR
PHMEHEHHEM KOMIIBIOTEPHEIX HPEe3eHTAli ¥ JEMOHCTPAIMOHHBIX POJUKOB C IIOMOIIBIO
npoekropa wm OBM);

 HH()OPMALHOHHO-KOMMYHHKAIIMOHHBIE = TEXHOJNOTHM (IpUMEHEHHE HH(POPMAIMOHHBIX
TEXHOJIOTH JJI1 MOHUTOPHHTA TEKyIIEi yCIIeBAEMOCTH CTYICHTOB U KOHTPOII 3HAHUT).

6. OHEHOYHBIE CPEJCTBA JJISI TEKYIIETI'O KOHTPOJIA
YCIHEBAEMOCTH, IPOMEXKYTOYHOM ATTECTALIAA MO HTOTAM
OCBOEHMS JUCIUIIJINHLI 1 YYEBHO-METOAMYECKOE
OBECIIEYEHUE CAMOCTOSATEJABHON PABOTHI CTYJIEHTOB
a) Borpochl K pefiTHHI-KOHTPOJIIO:
Peiimune-xoumpono Nel

1. CISC- u RISC-nponeccoprl. OcHoBHBIE 4epThl RISC- apXuTeKTyphl.

2. TloBbimeHWE IIPOU3BOAUTEIBHOCTH IIPOIECCOPOB 32 CYCT KOHBEHepusaluu, Y CIOBHs
ONTHMaTBHOTO (HYHKIIHOHHPOBaHHS KOHBEHepa. |

3. CymepkoHBEWEpHBIE 'H  CyNEpCKaJspHBIE IPOIECCOpPBL  DBblieNeHHe  He3aBHCHMO
paboraromux ycrpoiicts: IU, FPU, MMU, BU.

4, Merogsl ~ yMEHBIINEGHHS  HEraTMBHOTO ~ BIMSHUA  HHCTPYKUHMH  Iepexoia  Ha
IIPOU3BOAXUTENLHOCTE NIpoIeccopa.

5. TloBblieHre IPOU3BOMUTEILHOCTH NPOIECCOPOB 33 CYET BBEAEHMs KdIN-mamstv. Koum:
eIHbIH, ["apBapICKHii, ¢ IPAMOIf 3aIIMChIO, C 00paTHOH 3alIUCHIO. :

6. OpraHusanus KoII-IAMSTH. AJTOPATMBI 3aMEHBI JAHHBIX B KOUI-NAMSTH. CHGIIPI&J‘IBHBIG
K3IIH.

7. CornacoBaHue KaIIell B MyJIbTUIPOLECCOPHBIX CHCTEMAX ¢ 0OLIECH MaMATHIO.

Buibl MHOTOIIPOIIECCOPHEBIX apPXUTEKTYP.

9. TMomnepkka MHOTO33Ja4HOCTH W MHOTOIIPOIECCOPHOCTH CHELHAIBHEIME HHCTPYKIHAMM
nporieccopa. OpraHu3amis JAHHEIX BO BHEIIHEH TTaMATH.

10. IIporpamma, mponeccop, npouecc. OCHOBHBIE COCTaBIIAOIINE upon[ec;ca, COCTOSHHUS
nponecca. CTek, BUpTyasibHast IaMsTh, MEXaHU3MBI TPAHCIIAUH aapeca,

11. Mexanu3MBl B3aMMOJEHCTBHAS TpOIECCOB. Pasnmensiemas MaMaTh, ceMa(opsl, CHIHAIEL
IOYTOBEIE AUIMKH, coObITHs. 3amaun (threads). CpaeHeHme ¢ mporeccamm, Pecypcsl,
nproputeTsl. [lapamnensuble npomecchl, CpsspiBanpe. CTaTHdeckoe M | THHAMHYECKOE
CBSI3BIBAHHUE.

o

12. Buasl  pecypcoB: ammaparHbe, IPOrpaMMHEIE, aKTHBHEIE, naccn:xnn&@, JIOKaJIbHBIE,
pazJiefsieMBIe, IOCTOSHHBIE, BpDEMEHHBIC, HEKPUTHUHEIE, KPUTHYHBIE.
Peiimune-xonmpono No2
1. Tumel B3auMOJEHCTBHS IPOLECCOB: COTPYAHHYAIOLIME W KOHKYPHPYIOIINE IIPOLECCHL
KpuTuyeckue CEKI¥H, B3aHMHOE MCKIIIOUeHHE IIPOLECCOoB (3a/1a4).
2. TIpo6reMsl, BO3HHKAIONIHE IPU CHHXPOHU3AINH 3a/1a4 M UICH UX Pa3pelICHUs.
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11.

12.

13.

14,

10.
11.

12.

CoCTOSHMS POIEcca i MEXaHA3MBI TIEPEX0/[a U3 OHOTO COCTOSHES B JPYTOe.

Crangaptsl Ha UNIX-cucTeMBl.

Yupasnenue nponeccamu. Oynxnun fork, execl, execv, waitpid. IIpuMepbr ucmoib30BaHMSL.
PaGorta ¢ curnanamu. ®yukrms signal. IIpumep nenonp3oBamus. |

Paznensemas namsate. @ynxuuu shmget, shmat, shmetl. ITpumeps!r ucions3oBanus.
Cemadopsr. Oynkiun semget. semop, semetl. IIprmMepst ucnonap3oBanus.

Cobbrtus. IlpuMuTtuBHEIE omepanvu. OpraEu3anusi B3aMMOJEHCTBUSL KIIMEHT- CepBEp ¢
IIOMOIIBIO COOBITHIA. ‘

.Ouepenu  coobmenuit. @ynxkmum msgget, msgsnd, msgrcv, msgetl.  TTpuMepsr

UCIIOJIH30BAHHUSL. | 1
Vuparnenne 3amadaMu (threads). ®@ymkuum pthread create, pth.read.jor"n, sched.yield.
[Ipumepsr HCIIO/Ib30BAHH,
OO0BexTHl CHHXpOHU3aMH THIa mutex. @yuknun pthread mutex init, pthread mutex lock,
pthread mutex_trylock, pthread mutex unlock, pthread mutex destroy. | Ilpumepbr
UCIIOJIb30BaHHUS.
O6mpexThl cunxpoHu3ayu tuHa condvar. @yaxnuu pthread cond init, pthread cond signal,
pthread_cond_broadcast, pthread cond wait, pthread_cond_destroy. ITpumepbr
UCIIOJIH30BAHUA. ‘
ITpumep multithread-mporpaMMbl YMHOKEHHS MaTPHUITHI HA BEKTOP.
Petimune-koumpons Ne3

Message Passing Interface (MPI). O6mas crpykrypa MPI-mporpaMMsi. CDyHKIII/IH MPI_Init,
MPI Finalize. CooOieHns 1 ¥X BUJIEL
KoMMyHHKATOPEL OynkIun MPI_Comm_size, MPI_Comm_rank. [ Tpumepsr
HCIIONIb30BAHHS,
Ilomapueii  obmen cooOmenmamu. Oynknuum  MPI_Send, MP]__ Recv. ITpumepsr
HCIIOJIE30BaHHS. ‘
Onepanun BBoaa-BeiBoja B MPI-nporpammax. IIpumepsr.
HononHuTenbHble BO3MOXHOCTH Ui TOMapHOro obOMeHa COO6D'_I€:HI/I$;IMI/I. OynxITIN
MPI Sendrecv, MPI Sendrecv_replace.
JlononHUTENbHBIE BO3MOXKHOCTH JUI1 OMapHOro oOOMeHa COO6I]_I<.,HI/I$IMI/I DyHKIIIN
MPI Isend, MPI Irecv, MPI Test, MPI Testany, MPI Wait, MPI Waitany |
KomnexTusHbIi 06MeH cooGmenusmu. Pyuxima MPI_Barrier, MPI_Abort, MPI Beast.
KomnextuBupiii oOmen coobmenusmu. @ynkmum  MPI Reduce, i1\/1P1_Adlreduce,
MPI Op_create, MPI Op free. IIpumep MPI-nmporpammer, Bbmncmnomei?[f OIpeeIIeHHBIHA
HHTETPAIL. |
Bpems 8 MPI-nporpammax. @yrxnur MPI Wtime, MPI_ Wtick. ITpumep ucnonrsosasus.
IIpumep MPI-niporpaMMEl YMHOXEHHS MaTpPUIBI HA BEKTOD.
JIOIIONMHMTENEHEIE BOSMOMKHOCTH JUI KOJUIGKTHBHOTO 0OMEHA MACCHRAME JAHHBIX, DYHKI[HI
MPI_Gather, MPI_Allgather, MPI_Scatter,
Ilepecbuika cTpykTyp nAaHHbIX. Co3ganme HOBoro MPI-tuma ,uaHHLDf( C  IIOMOIIBIO
MPI_Type_struct. ®ynxrmuu MPI_Address, MPI Type commit, MPI_T ypfeﬁfree. [Ipumep
UCIIOJIL30BAHHUS.

0) DK3aMeHAIHOHHbIE 3a/1a4H:
Hanumure mporpammy, WCIONB3ys OGIOKMUPYIOUIHE KOMMYHHKAIMOHHBIE —(QyHKIHM
(MPI_Send, MPI_Recv), peann3yiomyio CleAyIOUIHi alropuTM: Ha HYJICBOM [IPOLECCOPE
MHAIMamM3upyetes nepemennas (float a); HyneBo mpoueccop pacchulaer NepeMEHHYIO a



BCEM IIpolleccopaM, BKJIIOYas caMoro (cebs; Iocle MOJIydeHUs Hepr—;MeHHoﬁ a Bce
IPOLECCOPEI IMPHOABISIOT K HEH CBOH MHIWBHIyalbHBIA HOMEp M TepefaroT Ha HyJICBOU
MpoIeccop; HyNeBOH MpOIeccop MOMYYaeT OT BeeX MPOIECCOPOB JAHHEBIE! M HBIBOXHT HA
9KpaH B hopMmaTe: HOMep IMpoLEccopa, MepeclaHHoe UM 3HAYCHHE IIEpeMEHHCH a.
Hanmmwure mnporpamMmy, Hcmoib3ys OJIOKMpYIOIIHE KOMMYHHKAUMOHHBIE (DYHKIUH
(MPI_Send, MPI Recv), peanusyonlyl0 ajiroputM I€pefadyd NAHHBIX 10 KOJBIY:
OYepeHOU TpoIeccop MONKHUAACTCA COOOMMEHHS OT TNPEABIAYLIEro M IOTOM IIOCHUIAET
CIIEAYIOIIEMY IpoLiecCy. ‘
Hamumme nporpamMmy, HCIONIB3Ysl KOMMYHUKAIIMOHHBIE QYHKIIUA (MP’I___Isehd, MPI Irecv),
IEPENAOILYIO JBYMEPHBIN MaCCHB MEXK/LY ABYMS IIPOLECCOPAMM.
Hamumure nporpamMmy, HCIONB3ysS KoMMyHuKanuoHHyo ¢yrkouio (MPI Sendrecv),
PEANTH3YIOIIYIO AJITOPUTM MEepeIavd JaHHbBIX MO KOJIBILY: OYepeHOH IPOLeccop JH0KUAAETCS
COOOIIIeHNS OT MPEAbLAYIIETO U TOTOM IIOCEIIAET CIEAYIOIIEMY MPOLIECCY.

B) IlpnMepHBIe TeMBbI KypCOBBIX padoT:
Yucnennoe pemeHue cpeacrsaMu MPI/OpenMP nBymMepHOTO HETHHEHHOTO ypaBHEHUS
TEIUIONPOBOJHOCTH METOA0M IIPOJIOTIBHO-IIONIEPEYHOMH IPOTOHKH
Uucnenroe peruenne cpencrBamu MPI/OpenMP nBymepHOro HenmmHEHHOTrO | ypaBHEHUS
TEIIONIPOBOAHOCTH € IOMOIIBIO CXEMBI pacIleTIEHIs
Uucnennoe pemeHne cpeactBamd MPI/OpenMP nBymepHOro HeENHHEHHOro ypaBHCHHS
TEIUIONPOBOAHOCTH € TIOMOIIBIO CXEMBI IIPEINKTOP-KOPPEKTOD
Yucnennoe pemenne cpeactBamu MPI/OpenMP TpexmepHOro nMHEHHOrO 'ypaBHEHHS
TEIJIONPOBOAHOCTH € TIOMOIIBIO SBHOH pa3HOCTHON CXEMBI
Uncnennoe pemenue cpeacrsamu MPI/OpenMP nBymepHoro ypasuenms [lyaccona
UTEpAIMOHHEIM METOIOM el e
Yucnennoe pemenne cpeacrsamu  MPI/OpenMP  nBymepnoro ypasuenns [lyaccona
METOJIOM OJIOUHBIX HTépaum‘/‘I
MogpenupoBanue cpegcrBamu MPI/OpenMP npomnecca B3auMoneHCTBHS TBEPABIX YacCTHUI] C
IIOTOKOM rasa
Yucnennoe pemenune cpeacrBaMu MPI/OpenMP qByMepHOTO ypaBHEHUS TiepeHoca
Brrauciienue panra nporu3BOIBHOM MaTpuilel cpeacreamu MPI/OpenMP

. MogenupoBanue cpencrBamu MPI/OpenMP mpomecca mpOXOXKICHHS HEHTPOHOB dYepes

IUIACTUHY
r) CamocToniTe/ibHASL pafoTa CTYAEHTOB:
1. IlogroroBka K TEKyIIEMY KOHTPOJIO U IPOMEXKYTOUYHOH aTTECTAIH.
2. TogrotoBka kx naGopaTopHeIM paboTam 4 odopMIIEHHE OTYCTOB 10 pe3yibTaTaM
13 BBIIONHCHHS. KOHTPONb OCYINECTBISICTCS HA 3aHATHSX B BHAE YCTHBIX OTBETOB Ha
BOIIPOCHI TIPETIoAaBaTes O COACPKAHUIO OTUETA.
3. Pabora ¢ JOMONHHUTENBHON JiMTEpaTypoil MO BOMPOCAM, BBIHECEHHBIM Ha
caMocCTosATeNbHOE n3ydeHne. KOHTpob ocyimecTBiseTcs Ha SK3aMeHe.
1)  Hocromncrea u menocrarkd SMP- 1 MPP- apXUTEKTYp BEUHCIATENEHBIX
CHICTEM,
2)  Otnauune MOHATHIH Ipolecca U IOTOKA B OEPAIIHOHHBIX CHCTEMaX.
3)  TIpoGieMBl CHHXPOHHU3AIIUH 3a/a4 IIPU apaJIELHOM PO PAMMHAPOBAHKH.
4)  Crangapt OpenMP. Haznauenue.
5)  CymectByromue peanaszannu crangapra MPI.
6) IIportoxomnsl oOMeHa JAaHHEIMH MEXTy IPOLIECCAMH.
|



7)  Ucnomb3osauue yrumutsl MPIRun.

8)  OTianka mapauieIbHBIX IPHIIOKEHHIA.

9)  Meroauka oneHkn 3hPEKTHBHOCTH BEIYUCICHUH.

10) Peanu3amust MAaTpUYHEIX aJrOPUTMOB cpencTBamMu MPI

11) Pacnpenenennoe pewenune muddepeHIHaTbHBIX ypaBHEHAN. |
Pacmpenenenne BUIOB caMOCTOATENBHON paGOTHI 10 pa3fieliaM JUCIAIINHEL

No Bupg CPC
Pasgen nucriuminae! |

n/n (D @) 3)

1. | emu u 3amaun napasiensHoi 06paboTkn 7 _ ' 4
JAHHBIX

2. | IlpyHIMIEI TOCTPOEHUS IApAILIENTBHBIX 4 = | 6
BBIYHCIINTENBHBIX CHCTEM |

3. | Monenu mapayuiebHbBIX BEIYHCIHTEIBHBIX 4 6 6
CHCTEM |

4. | [IpuHnmns! pa3paGoTKu NapaLIeIbHbIX 4 4 6
QICOPHUTMOB B POTPAMM

5. | CucteMsl pa3paboTKH MapaieabHEIX 6 6 8
IpOrpamMmm :

6. | IlapamrensHBIe YACTEHHBIE ANTOPHTMEI )
IUIsL PEILCHUS] TUITOBBIX 33,144 6 6 12
BEIYUCIIMTENBHON MaTeMaTHKH
Beero 26 4. 22y, 42 4,

7. YHEBHO-METOJAUYECKOE 1 MH®OPMAIITUOHHOE OBECIIEYEHUE
‘ AACHUILINHBI

a) OCHOBHAA JITEpaTypa

1. Awnrtonos, Anexcanap CepreeBuy. TexXHONOIMH MapauIeILHOTO nporpammupoBapus MPI u

OpenMP : yueGHoe mocoGue mus By3oB mo HampasineHmam 010400 "Ilpuxnagaas
MmateMatika M uHQopMmaruka" u 010300 "OympameHTanbHas Hﬁﬂth(I)OpMaTI/IKa u
nHpopManuorHble TexHonoruu" / A. C. AHTOHOB ; MOCKOBCKHil roCyIapCTBEHHBIN
yHuBepcurer umend M. B. Jlomonocosa (MI'Y) ; aBr. mpemucr. B. A. Cagoppmumit.—
Mocxksa : Mockosekuti yausepeuter (MI'Y), 2012 .— 339 ¢. : wr. — (CynmepkomibroTepHOE
obpasoBanue) .— bubmmorp.: ¢. 333-334 — ISBN 978-5-211-06343-3.

OcHOBBI ITapaIenbHOT0 IPOrpaMMHUPOBaHHUS [DIeKTpOHHEI pecype] / Bor cx,qu KIO. - M. :
BHHOM, 2013. ‘

. Mogenu napanersHOro mporpaMMHpOBans [DieKTporHEL pecype] / Den OTOB HU.E. - M. :

COJIOH-ITPECC, 2012.
[MapannensHoe nporpamMupoBanne Ha C++ B jgeiicTBum. Hpa,KTMKa pazpaborku
MHOTOIIOTOYHBIX IporpamMm [OneKTporHBIH pecypc] / Ontonn Yumbame ; Ilep. ¢ amr
Cmankun A.A. - M. : JIMK Ilpecc, 2012, |

0) NOMOJIHATENbLHAN JIUTEPATYPA:

. Kymuxkos WM.  Texnomoruu pa3paGOTKH  OpPOTPAMMHOTO  obecredeHus s

MaTeMaTH4eCKOro MOZAeInpoBaHus (¢usnyeckux mpomeccoB. Yacts 1. Hcmanb3oBanue
CYNEPKOMITBIOTEPOB, OCHAIICHHBIX IPadUYeCKUMH yCKOPUTEAMH [DIeKTpoHHEI pecypc]:
yuebnoe nocobue/ Kymuxos M.M.— OnekTpoH. TekcToBble aanHble.— HoBoCHOHpCK:
HoBocubupckuit rocy1apcTBeHHBIM TeXHIYeCKUH yauBepeuTeT, 2013.— 40 ¢.




2. Mogenu pacrpeneneHHbIX BBIYACICHHH [Dnexrponnsri pecype] / TOIIOpKOB B.B. - M.
OU3MATIIAT, 2011. |

3. Texuomorms CUDA B mnpuMepax: BBeJeHHe B NpPOTPAMMHPOBAHHE TPaHUECKUX
npoxueccopos [Onekrponnsii pecype] / Canzpepe k., Korapor 3. - M. : JIMK Ilpece, 2011.

B) IIporpammuoe obecnedenne u Mnarepuer-pecypebr: |

1. Jlaboparopus IlapamiensHpx HH(bOpM&L{HbHHbe TexHonoruit Hayuno-mccnenosarenscxoro
BBIMHCIUTENBHOTO 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. Opwurunans cragapra MPIL: http://www.mpi-forum.org/docs/docs.html.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUILJIVMHBI
JlexnmoHHBIE ayzmiopnu, OCHAIIEHHEBIC JOCKOH (A MeNa WM MapkKepa), SKpaHOM Uit
NPOCKIMOHHBIX CHCTEM, IPOSKTOPOM U HOYTOYKOM.
Aynuropuy JUIs TIpOBEJICHUS 3aHATHH, OCHAIISHHBIE COBPEMEHHBIME HEPCOHANLHEIMH
KOMIIBIOTepaMH, O0bEIMHEHHBIME B JIOKATBHYIO BEIYACIHTENLHYIO CETh H YKOMIUICKTOBAHHBIMU
HEOOXOMMBIM CHCTEMHBIM H IIPHKJIAJHEIM IPOrPaMMHBIM 00eCIICUeHHEM. |
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