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1. IIEJIA OCBOEHMSI INCIIH

[loTpeOHOCTE pemeHus CIOKHBIX TIPHKIAAHBIX 331ad ¢
U NPUHLMOHANBHAS OIPAHHYEHHOCTh MAKCHMANIBHOTO OBICTPOJEeHCTBHS "Kiaccuueckux' -

cxeme Qon Heiimana - DBM npuBejiv K 10SBIEHAIO MHOTG
cucteM (MBC). Hcmonp3oBaHue TakMX CpeICTB BHIIHC
CyIHCCTBCHHF YBEIMYHMBATh MPOU3BOAUTENBHOCTE OBM mpu
pa3BATHUS Kqu[LIOTepHoro obopynoBanus. Ilpu srom, oxua
0600menue Fpam/IHHOHHoﬁ - HIOCIIEOBATENFHON ~ TEXHOJIOI'
YHCJIEHHBIE MeTO/IBI B ciiydyae MBC HOMXKHBI IPOEKTHPOBATH,
i:ayfomnx MeEXIy co0Ol IPOLECCOB, JOMYCKArONI
npon;eccopa#. IlppMeHsieMBle  aNrOPUTMHYECKUE — A3BIKH
o6ecnequH¢ JOJDKHBI ODECIIEYHBATh CO3JaHUE NapalIelb
CHHXPOHHU3ANHUIO U B3aUMOHCKIIFOUCHUE ACHHXPOHHBIX [TPOIEC

B3anMOIeHC

(ITJIMHBI
GonbmM 00BEMOM BBIYHCIICHUN
o
NPOUCCCOPHBIX BBIMACTHTENHHBIX
HHTem,Hon TEXHUKH I'IO3BDJI$ICT
mo6®M cymeCTnylomeM ypOBHe
KO, H606XOHHMO ][dpaJIIICJ]I:HOG
11 pemem«m 3a/1a1 Ha -)BM Tax,
CSl KaK CHCTEMBI IIEIlpElHI[GHE-H]&IX "
VX MCHONHEHUE Ha HE3ABHCHMBIX
¥ [CHCTEMHOE MpOTpaMMHOE
[BIX l‘}‘pOFpaMM, OpI"aHI/ISOBIEaIBaTb
COB H T.II.

|
[IpenmeroM paccMOTpeHHs HACTOAILIETo Kypea W siB

"
Kpyra BOHp(?COB. Liene Kypca COCTOHT B H3IIOKEHHH MaTe

€TCS H3YYCHHE [EpPEeYHCIEHHOr0
aTI/I‘-I?CKI/IX MOJCIER W METOHO0B

napannean(bro OporpaMMHUPOBAHUA JUIA MHOI'ONPOLECCOPHBIX BEI‘IHCHHTGJIP-H])IX C]/ICTEM a

TaKxe npaxﬁzmecxoe OCBOEHHE NPHEMOB U TEXHHUK pa3zpaboTk
\

2. MECTO JUCHUILINHLI B CTPYK

Huciunnuna «IlapajuiennsHOE OpOrpaMMHUPOBAHUE) F
OCHOBHOH Npo(heccHoHaNbHON 00pasoBaTe/IbHOM IPOrpaMMBl
BBRIOOPY.

Jucummimna COJIepPKATENBHO-MET
TEOPETHYSCKUX MUCIHIUIMH W MPAKTUK MPEJLIECTBYIOMWETO T
KOMIILIOTEPOB, AJITOPUTMB] H aJTOPUTMHYECKHE A3bIKH, Teop

JIOTHYCCKH H

CTPYKTYp, CTPYKTYphl MU aIrOPUTMBI KOMITBIOTEPHONH 00D
Py I P

MaTeMaTHYCCKIe OCHOBEI CYIIEPKOMIBIOTEPHBIX TEXHOJIOIUI).,
CTYACHTBI JIOJDKHBL: 3HATh YCTPOMCTBO W TIPUHUMUILI (Y
npejcTaBieHde 0 0a30BEIX alNrOpUTMax W CTPYKTYpax Ja
MPOTPaMMUPOBAHHS BBICOKOI'O YPOBHHL.

Hucuunnuua  dopmupyer s3HaHng H

HA4BBIKH, I

napabmeJn,HLIx Iporpam. |

TYPE OIIOII BO
1aXOMUTCS B BapHATHBHOM HACTH
¥ OTHOCHTCH K JMCUUILIMHAM 110

OIMYECKH  CBS32HA PAIOM
eprojia 0byueH s (ApxurekTypa
1 BI)I“jiI/ICHI/ITeJ'IBHI)IX IIPOLECCOB U
ab0TKKH HaHHBIX, CHCTEMHEIE H
JU71sl yenerHoro ocBoeHus kypea
/HKIMOHUPOBaHus DBM,
HHBIX, YMETh NPHMEHSTE S3BIKH

C

MMETD

reoﬁxo‘nHMme B MPaKTHYIECKOMN

HESITCIBHOCTH KBAIM(DUIMPOBAHHOTO CIIGIHANIMCTA, H3YYAeTCy B KOHIE TCOPETHUECKOTO Kypca.
B pamkax yweGHoro mpouecca OHM MOTYT ObITh HCIOIB30BAHDI TPU TIOJIrOTOBKE BHIIYGKHOM

KBANA(PUKALMOHHOMN paboThI.

3. KOMIIETEHIINH OBYYAIOIIETI'OCSI
B PE3VJIbTATE OCBOEHHUS INCIIA
B pesynprate OCBOGHMWS JIMCHHUIUIAHBI OOYYAIONMIM
CJICALYIOIIHE KOMITETEHIIHH:
® 'OTOBHOCTBIO ~AHAIM3MPOBATD
nporpammuposanus (OITK-3);

npobineMbl U Hamp

® CIIOCOOHOCTBIO MPUMEHATH B IPO(eECcCHOHAIBHOMN Jies

CPEICTBA aBTOMATH3AIMH TPOEKTHPOBAHUSA, IPOU3BOJICTBA,
nporpammuoro obecrnieuenus (OITK-4).

, ©OPMUPYEMBIE
[IJIMHBI (MO JIsI) .
Hest  JIOJDKEH  AeMOHCTPHPOBAThH
!

‘ S
iBHCHKﬂ PA3BUTHSA TCXHOJ]O Ir'in
|

(TEIBHOCTH OCHOBHBIE METOIB! U

UCIBITAaHUN U OIICHKH KadecTBa
!




®OTOBHOCTBIO K HMCIO/IB30BAHMIO  METOJA  CHCTEMHOTO  MOJEIMPOBAHUS | IIPH
MCCISAOBAHUH U MIPOEKTUPOBAHUH ITporpamMMubiX cucreM (ITK-1).

B pesysibrare OCBOGHMS IMCIHIUMHBI OOY4YalOMMICI JOJIKEH ,ueMQHC'rpHpbBa'rb
CIETYIOLIHE Pe3ynbTaThl 06pa3oBaHmsl: | |

1. 3nare: KiaccHUKAIMIO pacTpeieeHHbIX Bbrchn{(ITenmiBIx CHCTEM, METOJIbI
MOBBINEHUA TPOU3BOJUTENBHOCTH BBIYUCIUTENBHLIX CHCTEM, }Hoz[xopm K HOCTPOCHUIO
napamiensuex anroputMos (OITK-3, OIMTK-4, TTK-1); ‘ f

2. YMmern:  caMOCTOSTENLHO — M3BIEKATH  NQJIE3HYIO Haquo--TeXHl/qucxylo
uHGOPMALMK U3 PasIUYHBIX  UCTOYHHUKOB, [PHMEHSITH HjtiyquﬁBIe METONBI | TpH
HpOCKTHpOBEleI/II/I pacnpenenennsix ajropurtMos (OIIK-3, OITK-4, lTK-l); |

3. Biagers: HaBBIKAMH — HCHOJIB30BAHHUS coxspeMe}&HLIX CPEACTB  PELICHMUS
BBIYUCIMTEIBHBIX 38184 JUIS CHCTEM ¢ paclpe/ie/IeHHONH MaMsThIO (OiHK-3, OIIK-4, TIK-1).

4. CTPYKTYPA U COIEP KAHUE ,I(I/ICIHAZHJII/IP{I)I MOV JIsT)

O6mas Tpy10eMKOCTb TUCIUITIIMHEI COCTABNIAET 5 3a4eTHBIX e/iHuIL, 180 yacos,

Bujibl yuebnoii paborsl, Bouan Dapumbl i-rekyuwro
CAMOCTORTE/LHYIO paboT) O061eM yueGHoii KOHTpons
o - 3 CTYICHTOR i paboThl, ¢ YCHEBAEMOCTH (o
Ne Paspen B g E' H TPYAOEMKOCTE (B Hacax | MpHMeHenkeM wedensin cemecmpa)
n/n JTUCLHTMINHE] F g E MHTEPaKTHBHBIX Dopma
© o = |= B @ eTonos (B yacax / HpOMENSYTOUHOI
§ E & & = %) arTecTALMN (1O
2 !I% Sy O E cemecmpanm)

1. | enn u zanaun
napannenbHoi 8 1 4 | —|—1] 5§ ||+ 2/50
o6paboTku JaHHBIX )

P L Peiirunr-

2. | [IpuyHUuns! mocTpoeHus
napajuie/ibHbIX ROHTPOTE ol
f 8 2 4 | —|—| 7 + 2/50 5
BBIUMCTIHTE/IBHBIX |
CHCTEM |

3. | Monenu napannensHbIX ;
BBIYMCITUTENBHBIX 8134 |8 |— |8 ]| 14|+ 8/50 :

CHCTEM Peittunr-

4. | Tpunumne! pazpaboTku KOHTPOJIb No2
fapaie/bHbIX 856 |6 |—|6 |10 |+ 6/50 ;
AJNIFOPUTMOB H NPOrpamMm '

5. | CucreMsi pa3paGoTku :
napaebHbIX 8168 |4 |[—| 6| 14 ||+ 6/60 :
nporpamm |

6. | MNapaunensubie Peltunr-: |
HUC/IEHHBIE AJTOPUTMBI KOHTPOIL Ne3
ANSL PELLEHHS THITOBBIX 8 8 6 |— |4 |11 ||+ 7/53
3a/1a4 BbIYUCIUTENBHOM .
MaTeMaTHKH | |

Beero: | 8 8§ [32]|—1]24| 61 |KP 31/55 Ik3amen (27)
| | |
JEKITUN

1. e v 321241 BBeIeHHS Napa/LIeIbHOIT 06paboTkn MAHHBIX
1.1. Heob6xoaumocTs 1 .
Orpa}FquHHe MaKCHMAaJIBHOW — [IPOM3BOIAMTENBHOCTH  OJHOIPOLECCOpHBIX  DBM.
IocTosHHAs  HEOOXOOMMOCTb PENIEHHs 3a/ad, MPEBBILAIIINX BOIMOKHOCTH COBPEMEHHBIX.

OBM (mpobnemsr "Gosbmoro Bei3opa"). HeoGXOMUMOCTL KOJUIEKTHBHOTO PEXHMA PEIICHHS




3ajiad, ABTOMATH3aLMsl YHpaBJIeHHs PACHpeIe/CHHBIX Tex
TPeOOBAHNS IO CHIIKEHHIO CTOMMOCTH M TTOBBIIIEHHIO HAIEKH
1.2. McTopus BBeeHAS APAJIISTH3MA
ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600,

HUYECKUX CHUCTEM,

Texuuueckue
OCTH. '

ILLIAC v, Cray 1 9n56pyc

1.3. Paznuvue MHOI03a/1aTHLIX, Napa/lieJbHbLIX H pacnpehenem{mx Bbl“l](l(,J[eH%‘llf]

1.4, IIpoGieMbI HCMO/IL30BAHMS MAPALIETH3MA

CyuiecTBoBaHMe IOCHENOBATENBHBIX  AITOPUTMOB
HPOU3BOAUTENLHOCTH  MOCACI0BATE/IBHBIX  KOMIILIOTEPOB
B3aUMOJICHCTBHE MW Ilepefady JaHHBIX (Tumoresa M

napassieibHH
IIPOTPaMMHO
ydyera o0cob
Tpynoemxoc

ro obecnedenus. 3aBUCUMOCTh 3P(HEKTUBHOCTH

b MPOBCPKH NPABHIILHOCTH ImapaIeIbHE ‘

BIX IIPOTPaMM.

[ToBbienne
[Totepd wna
CTOMMOCTh

(3axon  Amjans).
(zaxoH Mypa}.
HCKOTO).  BrIcokas

1x cucteM (3akoH ['poma). "[locnenoBatensHOCTL" CYIMECTBYIONIMX ANTOPUTMOB K

| '
NapajuIeIbHLIX |BEMUCICHUH OT

CHHOCTeH  ammapatypsl. CIOXHOCTh PaspaloOTKH NAPAUIENBHEIX alIrOpPHTMOB.

2. llpunuMnel MOCTPOECHUN NAPANICILHBIX BbIYHCII 1Tem,iﬂ,1x CHCTCM

2.1. IlyTn 1ocTHIKEHUS TAPAJLIEIHIMA

L | |
@ynKIMOHAILHBIE BBIMHCIUTENIBHBIE YCTPOHCTRA. HOrQYpOBHEBask M MOZYy/IbHAs
namsath.  KompeliepHsile  #  BeKTOPHBIE  BBIYUCIIEHHS. [Tpoueccopusie  MaTpHIBbL
MHuoronpongccopHbie BLIYHCIUTENBHBIE CHUCTEMBI € OOmIEH u pacipeeeHHON  MaMsAThIO

(Mymf,mnpoﬂ[eccopm U MYJIBTUKOMIIBLIOTEPHI). MUKpoTporece
2.2, Criocodbl OCTPOEHUSI MHOIOIIPOIECCOPHBIX BbI
Cxempl xoMMyTanuu (HONHAS —KOMMYyTaIs

KOMMyTaTOpf‘rI, JIOKaJIbHbIE CXEMBl KOMMYTAIlMU - 00mias Iy

napaje/ibHEIX AJTOPUTMOB M THIIOBBIE TOMOJIOTHU CXEM K

PeLIeTKY, MONHBIA rpad, rumepkyl, Top, Aepeso. Anmaparti

OMYJISIIUA TOMOJOTUH,

2.3. Bupibl napaie b HbIX BEIMHCIHTEILHBIX CHETEN

CynepDBM. MHorormporeccopHbre BBIYHMCITUTE]
MuoromManmmHubIe BEIMUCINTENBHEIE KoMITIeKkesl. Cetn DBM.,

[Ipumepsl COBPEMEHHBIX BBICOKOIIPOU3BOANTEIbHEIX
1932, IBM SP2, HP Exemplar, ASCI RED). CynepKoMIILIOTS
B Poccum.

2.4. Knacendguramms MBC

Cucremaruxu @uuana u Illopa. ITotoxu nannex (
XOKHEU " [[)Kécxoyna.

2.5. Onenka npousogureanruocTy MBC

OOmee BBIP@XEHHC IS OUEHKH IIPOM3BOJHUTEIHHG
Makcumaneias — (IMKOBas)  MpOM3BOAUTENBHOCTE,  CT€

MOJTYIIPOM3BOUTEIBHOCTH). Y ICIbHAA IIPOH3BOIUTEIBLHOCTD,
MBC.

3. Mo;uennponaune H aHAIHA3 Hapa/lIe/IbHbIX BhIMTHC

3.1. Moae/in napauie/ibHbIX BHIYHCINTEILHBIX CHCT

KOMH'B}OTGP C  HCOTPDAHWYCHHBIM  IapajijlieJIM3MON

MHOIOHPOIECCOPHBIX CHCTEM C O0Imed U pacmpese/eHHON
CHCTEMEI | |

3.2, l\Jfouem) aIropuT™Ma B BHAe rpada "0ne¢:an11 - o1

OPHbIC CHCTEMBL. i
qncmhe.m)mﬂx cHCTEM
hOmIas naM;ITL,§ TICPEKPECTHRIC
13, PEMIETKH, KIacTephr). Anaus
i | w
OMMYTallid — KOJBIO, JNUHEHKa,
1ast peanmaunﬂ ™ IporpaMMHas
\ .
v |
ibible]  xommiexcel  (MBO).
BBIYHCIATENBHEIX cucTeM (Cray
*DHBIE ‘BBI‘{I/][C'JII/ITG JIBHBIC CHCTEMBI

komauj). CTpyKTypHas HOTaIMs

ctu jng pasnoro tama MBC.
[ICHb  napauienusma  (JUidHa
3HaveHus roxazarerneil juisd psja

JIeHuii
em .
1 (napafcomnb}mcp] Mo'ﬂe.am
naMsthIo MOIIGJ][B I(OHBEI/Iq])HOI/I

IepauLfl




i

ITpen

BBIYL CIICHUH
QITOPUTMA ]I

CTaBIICHWE alrOpHTMa B BUJAE rpada moToka jaH
. Ilokazarens BPEMECHHOM CIIO)KHOCTH AJTOPHUTM
VI mapaKoMIIbIoTepa (IpeieiIbHOE pacna}‘)annenu
KOJIMYECTBOM IPOLECCOPOB., 3aBUCHMOCTH OIICHOK OT T
HEOOXONUMOCTL  ONTHMHM3AMH  CTPYKTYpPHl Tpada, Crmoc
pacmicaHus BBIYHCICHHH,

3.3. Mopeanb napaiieJbHbIX BLIYHCICHHIH B‘Bﬂlle ce
y o

OcHopuble nonsThs Teopun cerelt [Terpu. Hcnonb3os

|

BIX Ipo0

CHHXPOHH3AIMS, B3aUMOUCK/IIOYEHHE, OJIOKMPOBKA (TYITHKH).

napaﬂnenbmJIx BBIYHCJICHUH, I[CMOHCTpaHI/ISI OCHOBH

3.4. Moness mapajuieibHbIX BLIYUCICHHI B BU/IE TP
[Tonstue nponecca. CHHXPOHW3ANMS NapasIebHBIX
[Tpumep peanmsanuu B onepanuonnoi cucreme Unix.
B3anMONCKITIOYEHHE apauleNbHBIX  [IPOIEC
B3aUMOMCKIIHOUECHUS: arOpUTM Jlekkepa, ceMadophl

coB. Kag

nacarenu”. |

BSaHI\‘/IOlIeﬁCTBHe napajuleNIbHBIX  IPOIECCO
coobmennii. MexaHH3MBI Tiepeladn: oueped, IIOUTO
a3pikax Ana 1 OKKAM.

[Ipo6iembr

B TIOCD

B3aMMOJCHCTBUS  IPOIECCOB. l
\
BO3HHKHOBCHUA. [IpeoTBpamenne TynukoB, Ajropu

BOCCT&HOBJIGhHG COCTOSIHHS IIPOIIECCOB. l
{

IMousari
™ 0Oal

MHOI‘}OI&ZLI[EU-IHI:IIU{ pexxuM pabotsl 3BM kak wacTHBIN cn
4. llpunuune: paspaboTKH MapayieNbHbIX AATOPHT
4.1, Onenka 3pPeXTHBHOCTH NAPAIIEILHBIX BHIMH(
Iokazarens sddexra pacnapalulejHBaHus
UCIIO/IB30BaHHU  BBIYUCIUTENbHON cucTeMbl, Crocobbl o1
XapakTepUCTHKH  BBIYUCIUTENILHON CHCTEMBI, BIIUSIOLIHE
3 hexTHBHOCTH (APXUTEKTYpa, KOJMYECTBO MPOIECCOPOB,
JIAHHBIX).
4.2. OneHka KOMMYHHKALIMOHHONH TPYX0eMKOCTH Na
XapakTepuCTHKH TOMOJIOTHI CETH IEpENauu JAHHBL
Mero/ibl mepemaun JaHHEbIX.
AHau3 TPYIOEMKOCTH OCHOBHEIX OIepanmii nepens
MEXTY L[By]\};{ npoueccopamu cetd. OIUHOYHAS H | MHOXKE(
Oneparnyst MUKIHYECKOTO CABUTA.
MeTOfIEl  JIOTHYECKOTO IPEJACTABICHHUS  TOTOJIOTHE
Orobpasxenue KOJbIEBO TONOIOTHH | TONOJOTHH PELIETKH H
4.3. YpoBHH pacnapaniemBanus BbIYHCISHWIT
PacmapaiienuBanue BBIYMCICHUM Ha YpPOBHE KoMa

MOI[)’.JTEﬁ, OTJENIBHO BBINOJHAEMBIX 3a/laHHI,

4.4. Jranbl NOCTPOCHHS NAPAIIENALHBIX AJITOPHTMO]
Bribop napamiensHoro aimroputma. Peanuzamms a

nporpammbl. | llocTpoenne ucmonHsieMoll mporpamMMer JuTs
cucreMsl. [lapajuienbHoe HCHOIHEHHE MAIIMHHON MPOrpaMM

JHetikctpa), M
pereHus crérﬂuapmmx 3a7a4 B3aMMOUCKIFOYEHUA: K‘onLucBolﬁ oy

it

MOB M
enuit

HBIX. "aCIIMCaHue napanneﬂila.Hbe

1. OueHKA BPEMEHM BBITIONHEHHS
BaHUE) U JUIsl CHCTEM C KOHEHHBIM
mono#pm rpadba anropurva W
DOBI  ITOTyYEHHUs| ONTHMAILHOTO

\
ra Ilerpu .
aHue ?e’reﬁ Hetpn ansg onmcanus
|
JIeM TIApaJIIENIbHEIX BBIYUCIICHUI:

aa "nponecc-pecype’
poreccoB. Amapar coGBITHIA.
|

(s pecypcf& Mexanu3mel
bpuuTopsl (Bupr). [Ipumepnr
| |
cp, mpobiema "uNTaTeIu U

HIICII

SICTBOM MEXaHM3Ma MepeJadn
|
BEIE SIIMKH, TOpTHL [IpUHIKT paHjieBy B

e Tynma M| ycmoBus = ero
‘ :

kupa. | O6Hapyx
|

THMC TYMUKOB H
Hoit o6paboTku.
l'[pOl‘paMM:

ydai rmapajsienb

YCKOpEHHE).
[CHKHU
Ha

TOIIO.

Spdextusrocts
nokasarefieil. OCHOBHBIC
BGJ‘II/I“-IHHBI% YCKOPEHHS H
IOTHA KAHATIOB  Mepeiayy

pa/LieNbLHBIX aJIl;"Opl/lTMl[)B g

K. AJ'II;“OpI/ITMbI A;zla]pmpyﬂrmauﬂn.
1 |

{11 z[ejIHme., Iepenaua nanHbIX
"1‘86111%215{ paccmuﬁxa COODIEHUH.

KO

1 |

\ . _
MMYHUKALHOHHOR  Cpebl.
| |
a THIEepKyO.

1

\ J] .
HI, BBIPOKEHMH, MPOrPaMMHEIX

8 H IIPOrpamMm ,
"OpHTMa B BHJIE TapajuiesibHOM
MapajaIcIbHOH  BLIMHCITUTENLHON
bI. Ya¢THbIC MOCTAHOBKU: BHIGOP
.




OHTI/IMaJILHO‘fO QITOPUTMA J7Is1 KOHKPETHOH  BBIMHCIIHTY
HAMIyd4Iiel | TONOJOIWH BBIYUCIMTENBHOM CHCTEMBI Uisi [
pacnapajeuBannue CyecTBYIOUIEr0o aaropuTMa.
4.5, TexHoJI0THYECKNE ACTIEKThI pacnapamx(‘mnnam
JlexoMII03UIHsl anropuT™Ma Ha MapabIeIbHO | MCTIONH
Pacnpenenenne  samamuit  mo mponeccopaM ¥ Gana
B3auMouCKIoucHue. Opranusaiis B3auMo 1eHCTBHUSI.
S. Cucremsl pazpaboTKH Napa/Ie/IbHBIX IPOrpaMm
5.1. Cospanme cnenuaH3MPOBAHHBIX A3BIKOB MPOT]
Anropurmuyeckuii 361k OKKAM. Obmiast xapakrepu
nporecca B OKKAM. MeToabl KOHCTpYMPOBAHHS arperup
mepejlaun  JaHHBIX Mexay mponeccamu. [lpumep
OKKAM. ‘
5.2, ﬁacmnpem&e CYMIECTBYOMIUX A3LIKOB IPOrpam
Ofmas  XapakTepucTHKa IapaUIeNIbHBIX  pacIIHpe
@oprpan. | ABTOMaTHYecKas u
OpPMEHTHPOBAHHBIE KOMITAISITOPEIL.

BEKTOpHU3aIIHs pac

O6was xapaktepucruka cranzapra OpenMP. Co3;

Pasjienenne  BBIMHCINTENBHON — HArpy3KM MMy
Cunxponmsanus. DYHKIHH M [EpPEMEHHBIE OKPYKCHUSI.
TIOIXO/IOB n}apannenbﬁoro IPOrPaMMHUPOBAHHS m{}*
NaMSATBIO. | |

5.3. Pa3paboTka crienuaan3npoBanHbIX 61/15.LI/10TCK

Cuctema PVM. Konnenmus napaniensHoit BHPTYyaJIbl
ee npencraBerHHe B BUJIE paclipeleNICHHOM HeO,Z[HOpO}‘:[HOI‘/'I CH(

Hpeﬂ?TaBHCHI/Ie IIPOTPAMMHON ~ CHCTEMBI HA BHp
I
IporpaMMHsle IIPUMUTHBEL cucTeMbl PVM. Tlpumep ucmonszo
Cucrema MPI. O6mas xapakrepucrHka.
IIPUMUTUBEI i:nc:TeMLI MPI. ITpamep ncnonn3osanysl,
Oprasuzauusi BEYUCICHUH Ha MHOTOIPOINECCOPHOIM

Hcnonb3oBanue TEXHOTOIHM KPOCC IMYJSIIUM TpH paspal

Konuenmnusg BHPTYAIbHBLIX IIPOLECCOPOB M KaHaJOoB IIe

TOHOJOTHKU CUCTEMBIL: KOJIBILO, JIMHEHKA, 3BE31a, pemerka, 1

NpUMHUTHBEL [IpuMep uconb3oBanus.
6. IlapajenbHble YHCIEHHbIE AJTOPHTMbI

BBIYHCJIHTEILHONH MATEMATHKH

6.1, Obmue cnocolrl pacnapaie/HBAHUS AJTOPUT]

Brisipnenne (yHKIMOHATBHOW HE3ABHCUMOCTH OTIE
(mapajtenmsM xkomann). I'eomMeTpuuecKkoe pasjiclieHUe BHIUH
Wepapxuueckas nexomIiosuius 06paGoTky JaHHBIX.

6.2. Opranusanus NapauieTs-HOT0 HCIOJTHEHHs PeK

[IpoGiiema pekypcHBHON 3aBHCHMOCTH 3TaroB o6pado
[oxxom ais nomyuenus acUMITOTHYECKH HEHYNEBOH et
JUISL BBIYUCJIEHMS YaCTHUHBIX U 00INEH cyMM.

6.3. ‘

apaJi1IeJbHbIC YHC/IEHHDbIE aJll“Opl/lTMLT JIMHCII

[

Iporpam
|

1IoTd

Honney
! (v]
[IapaJUICIIbHEIX BBIMUCIIMTENECH TPH MOMOLIM IIepeiaud cooor

1%

NBHOM  CHCTEMEI, HAXOJ/ICHHE
)CUIEHNA ONpeNe/IeHHON 3ajaun,

11

SIEMBIC (DparMEHTHI BBIYMCIIEHUIA.
I "

HCUPOBKa. CunxpoHmzaius u

| i
iaManOBaHI/lﬂ I

THKa TpaHcIbioTepa. KoHuenius
! _

BAHHBIX MpoleccoB. [IpuHIUIIE]

M Ha aIlOPUTMAYECKOM S3BIKE
‘ |

|
| !

MHPOBaHHSI \

auit lanropHTMu:qecxom SI3bIKA
|

napatenuBanue.,  IIpoGnemuo-

| |
laHye | MapaJUICTEHBIX  00ndcTel.

PKaME. Pa60Tai C  JAHHBIMH.
CpaBIﬂ‘HTeHLHaH

‘.XZI.F)aKTE:pHiJTHKa

CHCTEM C Qacnpeﬂenehﬂoﬁ 1 obeit
| |

101 BﬂIqHCJIHTenLj,H()Jﬁ MAIIMHBI 1
:TBMBI!KOMHBIOTC]‘)O]B.

ryanbﬁoﬁ MaH_IPleHE:. OcHOBHBIE
RAHHS : |
PKKA  MOJIENIH  B3AHMOZCHCTBHS
nenuit. OcHOBHBIE nporpaMﬁqule

cHCTEME Parsyte¢ PowerXplorer,

OTKE }Hapa.HHCHBJEiE>ﬁD( IIPOrpaMm.
‘ |

penavyy JHHBIX| BupryansHbie
|

+
epeBo; OCHOBHEIZ POrpaMMHBIC
I | |

b 1 pe#ueHml THIOBBIX 3ajad

OB |
NBHBIX (DPArMEHTOB AIrOpHTMA

CIIeHUH (TapannenniM JIaHHbIX).

YPCHBHBIX BLIMHCJICHHIT
YTKH JaHHbBIX. KackanHad cxema,
uBHOCTH. Metoa Oyrea. [Ipumep

10l ajredpni




bHasl, B

CHOCL}G]’)I pazbueHnss MaTpHil (TOpPH30HTAI
Meto bl BbﬁqmneHHﬂ IIPOM3BEIACHUS MATPHIl C M
Marpul. OfecneueHne MpeeibHO ]_IOHyCTI/IMOFOi napait

ITapanneipHble METO/IbI PEIICHHS CHCTEM JIMHEHHBIX ypaBHEHHH.

6.4. Tapamieabupie YHCACHHBIE AJNrOPUTMBI |
YPABHEHMIl B YACTHLIX MPOU3BOAHBLIX

[lapajensnas  peanusaiust mpSMBIX W UTEpa
JPepeHIHaIbHBIX YPABHEHUH B YaCTHBIX TIPOM3BOJHBIX.
s pexTHBHOrO pasieneHus 061acTH ONpeAeNeH s permaeMblX

6.5. Ilapaane/ibuble YHCICHHBIE AJTOPHTMBI MHOT
ONTHMH3A MK

Xapakrepuctuieckas cxema l'[pe,ZICTaBJ'IeHI/IHi METOJIO
INPUHLHUIT pdcn:apwnenHBaHHsl MeTogoB. Onenka 3¢(pdexTHE
3bGEKTUBHOCTE 1 Ge3BI3GEITOUHOCTS. CI/IHXpOHHbIe‘M acHuH
Onpf:neneﬂué HAUJTY4IIHX TOIOJIOIMH BEIMHCIUTEILHON CHCTE

JIABOPATOPHBIE PABOT

1. Paspaborka mnapa/ieJbHBIX HPOrpamMm ¢
neperavu cJoﬁmeHnﬁ MPI

Munu-MPI (crapr, ¢punnn, nepenava n nmpueM coobe

Ilpumep 1. Hawanbnas napaiensHas —Iporpam
MPOIECCOR) 3allyCK  (JIOKAJIBLHBLIH, pacnpeje/eHHbli).
IpOrPaMMBl, }anxpOHmaumI, KOJIICKTHBHBIC onepam#n.

[Ipumep 2: UncneHHoe WHTErpHPOBAHHE- CO3IAHHUE
HCXO/THOT'O TEKCTA IPOrPaMMBbl, HACTPOITKa OMIIHM, KOMITHIISIH

[Tpumep 3: CxanspHoe NpOU3BENEHHE BEKTOPOB (CaMOC

2. IlpakTukym mno paspaboTke NapajuleJbHBIX ICOPUTMOB H IIPOrpaMm

pemeHus 3a1a4 BEIYUCAUTENLHOM MATEMATHKH

O630p 6udmorexut MPI: ycranopka, HACTPOHKa, CXeMd
Hpmvfep 4. Pemenne 3azad pacrnozHaBanus o0pa:

p}’KOBOHCTBO}M HpernojaBaress),

Hpnwﬂ‘ep 5. YMHOXEHHE MATPHIL, IEHTOYHBIA alrOPHTM

Hpmv#ep 6. YMHOXEHHE MaTpHIL, OJIOYHBIE CXEMBI pac
®oxca u Kennona).

3. HﬁamecyM 0 HMCHOJb30BAHHIO OMOJIHOTEK Ma
Ji 3 peme}mlﬂ 3a7a4 BbIYHCIAUTETHHOI

O6Gsop O6ubimuorekn Paralib: HasHaueHme, Kiacchl
pa3paboTKH. \

HpHMJep 7. ®ynknun Oubnuoteku Paralib s ym
crocode pa#npeneneHHﬂ JaHHBIX" (@JTOPUTMEI Gokca u

TEOpeTHYECKas OICHKA aq)cbe}c'mmmcm, BBIYHCIHUTCIIBHBIC 3KC

1

0

AHann3 MHTEHCHBHOCTH ITOTOKOB nepenaud  OaHt
napajICIbHbIX BEIUMCIICHHH B CcHCTEMax ¢ pacnpeneiicHH

MHCTPYMEHTANLHOH Oubimmorteku ParaScope.

4. llpakTnkym no ounenke 3(p(PeKTUBHOCTH NapaJ
TOIOJIOTHIT MHOTOIIPONECCOPHBIX BEIMHCAUTEILHEBIX CHCTEM

I

\ :
CIIOJIB30BAHHUEM pPa3HBIX CXEM pEBﬁEﬂ@HHH

|
pTUKANbHAs, OJIOYHBIE CXEMBI).

eNTH3Ma.,

OGpauierne  MaTpHIL.
| .

pemenns  auddepeHuaTLHLIX

unoﬁmx METOAOB  PEIICHUS
Aunaju3 pasHOCTHBIX CXEeM [Utsl

|
3a/1a4)
\

OMEPHOH MHOTO03KCTPEMAILHOM

B mobansHoro mnoucka. OGmmii

HOCTH BBEJICHUSI ITapasuie/in3ma:

XPOHHBIE BapUaHTHl AlrOPHTMOB,

MBI JUISI PEATH3AIAH METOIOB.

bl |

HCIOJIb30BAHME
\

HUl).

vMa (rmedate  uJEHTU(QUKATOPOR

Onenxa BpeMeHM BBINOJHEHHUS

M

unrepdeiica

NIPOeKTa Ha OCHOBE
51, 31y CK.
TOSATENLHOE 3aaHue 1),

IroTOBOTO

s

| (PyHKIIHOHUPOBAHHSL.

OB (BBINOJIHEHUE 3aJaHMs
|
) |

| mox

(camocToATENRHOE 3a0anue 2).
(IPCJIe/ICHHUs JIaHHBIX (IroprUTMBI
| \

I ‘ .
pasteabHBIX MeTonos ParaLib

i I |
peHIFeMBIX 3azlad, [PUHIHIIGI

| i |
Homelim MatpuIl npu GiouHOM
Kennona): cxema peanusanu,
[EPUMEHTBL. |
?CymeCTBH%IeMbIX B XOJe

5| MIaMATBIO, C ﬁllCI[IiDHBSOB&HHeM
| i

bIX,

1eJIbHBIX METOAOB /JIfl PasHbIX




XapakTepucTiKa TporpaMMHoi naboparopun Paralal
JUISL IPOBEICHNS BBIYMCIMTEIBHBEIX 3KCHEPUMEHTOB ¢ Hapajlj
UX 3 PeKTUBHOCTH:

@ MO)]BJTHPOB&I‘IHC MHOT'OIIPOIECCOPHBIX BBIYHCIIUTEND

3alaHue KOJUYeCTBAa W IPOU3BOJHTEIBHOCT HpOI_IGj

JAHHBIX U 3aJlaHUE KOMMYHHKALTHOHHBIX xapal‘ﬂreme
Onpeﬁ:(eneHHe KJlacca pelaeMblX 3a1a4 U 3ajlaHue napg

Beibop mnapamnensHOro Merosa pelleHus  3amauu
apamerpos,

BBIYUC/IEHHH (COCTOSHHE JIaHHBIX Ha MPOLECCOpax CHC
CCTH, TEKYIIast OLCHKA PELIEHUs] UCXO/IHOW BHIUHCIINTE
IlpoBenenne sKCrepUMEHTOB
MOCJIEIOBATE/bHBIN (HEMPEePhIBHbIN) ¥ HUKITHIECKHH (
9KCTIEPUMEHTOB; OJHOBPEMEHHOE BBITOJIHEHHE HECKO]
pas/ieNeHrss BPEMEHU JUId Pa3HbIX BapHaHTOB TOIOJ
NapaMeTpoB 3a/1a4u, KOJIMYECTBA IIPOLECCOPOB ! T.II.,

AHanyu3 pe3ylbTaToB C HUCIOIL30BAHUEM CBC}I%‘:HI/II?‘I u3
BPEMCHU peIIeHUs 3a7a4 B 3aBUCUMOCTH OT pasM
IPOLECCOPOB; MOCTPOEHHE 3aBUCHMOCTEH YCKOpEHHS
BBIYKCIICHUH,

IIpoBenieHrE 3KCIEPUMEHTOR B peXHUME PG&HBHB]
BLIHO%'IH@HPIG NapaJIeTbHBIX IPOrPAMM B BHIE MHOKE
OZTHOM IPOLIECCOpE; YAAICHHBIH JOCTYN K MHOTO
CI/ICT%MC (knactepy); cpaBHEHHE Teopemqe@mx 0
BLIqunHTeJIBHLIx 3KCIIEPUMEHTOB.

5. Paf’.palﬁonca napanIeJIbHbIX HPOrPaMM ¢ HEIOJb
|

B PpexXHME HUMHTAL]

) KaK MHTETPUPOBAHHON CUCTEMEI
[ENBHBIMHA METOIAMH JUlsl OIEHKH

= | |
TBIX O}I/ICTGM (epibop TOMOMOIMH,
‘ i
COpOB, BEIOOp MeTOHA Iiepe/adu
K ceTI/i),

MCTPOB 3ajat,

)4} HaCTPOI/IKa 3Ha‘I€HI/II/I €ro

Ycranopka Fpﬂ(!]H‘{GCKHX HHIUKATOPOB I Habmoaenus 3a HpOIIeCCOM napajuieabLHbBIX

TeMBI‘ nepeayda midpopMﬂumH 1o
ﬂbHpoaﬂaqH), | '
HU ﬁblqnc:neﬁm‘i' MOIIArOBEIH,
cepnﬂhbm) cnocc1~61)1 NIPOBEJICHUS
ru,KHx; SKCHepI/IMeHT()B B pumnme
DTHH BBI‘{I/I(‘J'II/ITGJ‘ (BHOM CHCTEMBL,
| i

KypHaJIa SKCIIEPHMEHTOB; OIlEHKA
CPHOCTH 3a0a9H H KONHYECTBA
1 2 PeKTHBHOCTH 1[[21paﬂ.ﬂeﬂébﬂblx
| |
X Hapanneanm‘;- BBIHCIICHUH;
CTBA He3aBHCHMEIX IIPOLIECCOB Ha

f \

IpOHGCCOpHOI/I B‘bI‘-H/ICJ'II-'ITeJ'i BHOK

HNEHOK H pesynmaqron peanbHBIX

OBaHl/}eM TEXHOJIOFHH Open MP

OGImas XapakTepucTuka TexHONTOTHM OpenMP: moTOKw, napauiefbHee  obnacTi,

pacnpeacicHue BBIYHACTICHU MEXAY [IOTOKaMH.

Hpmv‘gepn 8: CkajspHOE IIPOU3BEACHHE BEKTOPOB. FHE

IIOTOKOB. KpHTII‘{GCKHe CCKIIMM AOCTYIA K pa3aciIgseMbIM JaHH

[pu !epl 9. YMHOXeHHEe MaTpull (BapHaHTHI pacrapal

CaMOCTOSTENBHOE 3a1anue 3).

6. HPaKTI/IKYM o pa3paboTKe MAPALIETLHBIX &

pel¢HHs 32124 BBIYHCIUTENHHOH MATEMATHKH
Hpmv‘[[ep» 10. TIlapamnensHast COpPTHPOBKA:

JIrOpHT

Oanbhble 1 JIOKAJIbHBIE ﬂ.aumb;e
M. CFHXp()HHBa][H[
LIEIMBAHHUS BIIOMEHHBIX um(ﬂoa

| i
mropﬁnmon U ‘;ﬂp()rpﬂMM IS

MBI l'Iy3LIpBKOBOPI COpTHpOBKH

coprupoBky  Ilenna u OpicTpoil COpTHUPOBKM (BBIIONHEHHE 3a/[aHus HO,IL PYKOBOJICTBOM

npenojasaress).
[Ipumep 11. 3amaun obpabotku rpados: nocrpoenue
nepena, MOUCK KpaTyaluX myTel (CaMoCTOSTeNLHOE 3a/IaHue
7. IIpakTMKYM W0 MeETOAAM HAPAJIE]ILHBIX
Mg depeHnHANbLHBIX YPABHEHUH B 4ACTHBIX NPOH3BOIHBIX
OO61as xapakTepucTUKa METOJIOM KOHEUHBIX Pa3HOCTE
petieHus JudepeHnnanbHBIX YPaBHEHUH.

| i |
MUHHMATBHOTO OXBATHIBAIOLIErO
4) |
BBIYHCIEHHI 151
‘ I

| ;
ii (MeTox ceToK) 1Sl IHCIICHHOTO
‘ _

peImeHMs




| ‘

MGT?,HB.I pacnapajiemuBaHua METoIa KOHG“—IHHX P
cucTeM ¢ 0oOIEed namaTeio (OpraHmu3arus B3aHMO‘I/lCKIIIO‘I(
pereHus, W30BITOK CHHXPOHH3AIMM, IpobieMa cepuann3al
TOMIECTBEHHOCTH TIOCIIE0BATEIBHOTO U IApayIe/IbHOrO
CXCMBI BBIYHCIIEHHH, O04YHAA cXeMa pachpe/ie/ieHus] QaHHbI
OYepeaH 3aMaHuH),

MeToasl pacnapauleIMBaHUS METOJa KOHEYHBIX P
CHCTEM € PacHpeleNcHHOH MaMATLIO (JICHTOYHAA M

BOJIHOBBIC C)ﬁeMBI BLI‘{HCJICHI/IP‘I, OLCHKA TPYHAOCMKOCT

Grounast
U nepea

lpakTukym mo pemenuio quddepeHnuanbHbX ypasH
HCTIONB30BAHUEM  y4eOHO-HCCIEI0BATENBCKOH  CHOTEMBI
BEILIOJIHCHNE| BEIYUCIICHUH, BU3yalu3alisi JaHHbBIX, aHATH3 P
[apaMeTpoOB U IPOJODKEHUE BLIYUCICHHI).

8. HEaKTPIKyM Mo HCIONL3OBAHNHIO OHONHOTEK
PeIeHHs CT0KHBIX HAYYHO-TEXHHYECKHX 3a/1a4

O630p 6ubmmorexu PLAPACK: ctpykTypa, 00HeKTHI,
yMHO)lf

12:
pyKO;BoILCTBdM npenoaaBartess).

€HHE MAaTPHI]

9. IIpakTHKYM IO METOAAM HAPAJLIETbHBIX BbIY
MHOTOMEPHOI MHOTO3KCTPEMATBLHOM ONTHMH3AMU

Henojibzosanue PLAPACK

A3HOCTEH IJIS BHIYMCIHMTEIbHBIX
HHSL JUIS OIICHKH IOTPEUTHOCTH
M U |OJOKMPOBKH, obecIeyenue
BAPHAHTOB pACUETOB, BOIHOBHIC
X, GaJIPHCPIpOBKa,j UCIIOJIH30BaAHUE

asHoc”{eﬁ JUTS  BBIYHCIUTENLHBIX
CXEMpI pacnpe,uén:eﬁm ,ualémmx,
YH JaHHBIX).

eHuit ha ‘laCTHLIXi IPOU3BOJIHBIX C
ParaGﬁd (HOCTélH'OBKa 3aagu,
SS}IJ'IB’ﬂ:‘aTOB pacqéar(:»f;, W3MEHEHHE

HapajicJibHbIX METO/N0B AJ1d

METOIb, Henomb30Banue. [Ipumep
(BBINOJTHEHHE

HCJIeHUl s
|
|
|

X 3a[aHus | TIox
|
peienus 3agay

o | | .
OOmas xapakTepucTHKa HpeAMETHONH o6macTd (MoCTaHOBKA 3amauy  ryoOaibHOM

ONTHMH3AIIAH, PEAYKIHSA pPasMEPHOCTH [JIsl CBCACHHS MHOI|
IIOCTaHOBKaNr, I/IH(I}OpMaI_lHOHHO-CTaTI/ICTI/I‘{CCKI/IC AJICOPUTMEI T|

OMEpHBIX 33184 |K OJHOMEPHbBIM
100anpHOro TIOMCKa, IIPUMEPBI).

I/IcnofBELOBaHHe MHOKECTBEHHBIX paBBepTOK‘ THOA |
Pa3IMYHBIX CETOK B OONACTU peleHHs Ol'ITI/IMI/I3aJ‘ULI/IOHHO"

cpuBoi Ileano s mocTpoeHHS
. | 1
san%nm. CBCI[?HI/I@ poOIeME]

MHOTOMEPHOH ONTUMU3AIHH K CEMCHCTBY OXHOMEPHBIX HH()OPMAIIOHHO-COBMECTHMBIX 3a/1a.

[apamensHoe pemmenne 3a1ad MOPOKIAEMOro ceMeHcTRa H CXemMa HHbOpMany

OOBIHOCTE PaCCMOTPEHHOTO T10/(X0/1a sl PEIICHUS
HAYYHO-TEXHUYECKUX 3a/a4 (MHTEIPUPOBAHHE, DEIICHUE C
BOCCTAHOBJIEHHE 3aBHCUMOCTEH, IOUCK PCINCHUH, OIITHM;
(MHOTOKpUTEpUAIbHAS ONITUMU3ALIAS) U T.1L.).

[IpakTHKyM MO pEeHuIO 3a/1a4 MHOTOKCTPEMAILHON

CHCTEMBI TIapajljIeIbHbIX BhIYMCIEHHH AbGcomor Dxcrmept (1
BBIYUCIICHUH, BU3yau3alis JaHHbIX, aHAIH3 PE3YJIETaTOB pa(

IPOJOJIIKEHHE BEIMUCIICHHI).

5. OBPA3OBATEJIbHBIE TEXH
(g

® JIEKIIHOHHO-CEMHHAPCKAs
naﬁopa’ropmﬁle 3aHATHA);

CHCTEMA OGYLIGHHH

|
¢ 00y4eHue B MAIbLIX IPYIIIAX (BHIIOJHEHHE naéiopannm

. |
TpEX YeJIOBeK);

® MacTep-K/IacChl (IeMOHCTpalusl Ha NaGopaTopHBIX 3
IPOCKTHPOBAHHS ONTHYECKUX JETalel U ONTHYECKMX CHCTEM )]
® IPUMEHECHUE MYIbTUMEIUA TEXHONoruil (mposene

IIPUMEHCHHUE
IIPOEKTOpa U

ﬁn DBM); \

KOMIIBIOTEPHBIX MPE3CHTalMd M JeMOHCTPAIMOHHBIX POJIMKCB € ITOM

QHHLIX 06M§:‘HOB.

]jsma B]ivj»I‘II/ICJII/ITeHI;:»HO‘-pr,HOGMKI/IX

HCTeMi HCJIMHEMHBIX yPaBHCHUIH,
UIBHBIX  [10 Haqopy KPUTEPHEB

i \
ONTUMU3ALUH C

UCIIONTE30BAHMEM
iocraI{OBKa 3a11a$m, BEINIOJIHEHUE
JYETOB, U3MEHEHHE NapaMETPOB U

OHofHH
)aﬂHHl{;/IOHHBIe

NEKIMOBHBIE ¥

BIX paboT B Ipymitax us IByX WK
l |
AHSATUAX TPUHIMIIOB pacugra u

HUE [IEKIUOHHEIX 3aHATHH ¢
OLIBIO




® HH(OPMALHOHHO-KOMMYHHKAIMOHHBIE TEXHOJIOTHH

6. OHEHOYHBIE CPEACTBA JJISI TEKY
YCIIEBAEMOCTH, IPOMEXKYTOYHOM AT
OCBOEHUSA JUCIHHUILIMHLI M1 YYEBH
OBECIIEYEHME CAMOCTOSTEJBHOM’
a) Bonpoce! k peliTunr-kouTpoio:
\ Petimune-konmpons Ne
L. CISC 1 RISC-mponeccopsr. OcHoBHEIE uepThi RISC-
2. HOBﬁﬂmeHne IPOX3BOTUTENLHOCTH TIPOIECCOPOB 3a
ONTHMAIILHOTO (pyHKIIMOHHPOBAHHS KOHBeliepa.
3. CynepkoHBeliepHble W CylepcKaisipHble Tpolece
pabotaromux yerpoiicrs: [U, FPU, MMU, BU.
4. Metotb

[

/

YMEHBLIICHHS
POU3BOAMTEIHHOCTE TPOIIECCOPA.
5. IloBbIIeHye MPOM3BOAUTENBHOCTH IPOIIECCOPOB 3
Kommm: enunbiit, Capsapackuit, ¢ npsmoii 3anuceio, ¢ 06parHos
6. Opranusanus KM-MaMsaTi. AJrOPUTME] 3aMEHbBI JIaHE
KALIIH,

HETaTUBHOT'O BJIMAHHA

1

7. CorjiacoBanue Kl B MyJIbTHIIPOIIECCOPHBIX CHCTE)
8. Bujb MHOTOIIPOLIECCOPHBIX apXHTEKTYP.

. 1 :
Max ¢ OOIIeH namsiThIo.

(anMeHeHHe ml(hopMauHotume
TEXHOJIOIUH [UTl MOHHTOPHHTA TEKYIIEH YCIIeBAEMOCTH CTY/IEHTOB I/I\ KOHTPOJISI Y"Hd]HI/II/I)

LIIETO KOHTPO.JIA
TECTAIIAM 10 UTOT AM

O-METOJINYECKOE

PABOTHI CTYJIEHTOB

apxm‘eKTypr

cyer tKOHBeHepmauHH YCJ‘JOBHﬁ
|

| | |
OPBIL BbIlIeJIeHI'[C HE3aBUCUMO

HHCTPYKIMHA  Ilepexojal Ha

a CYET BBEJCHHS KIII-IIAMSTH.

3a1mébfo ‘

BIX B kam HaMHT]/I C HCHI/IEU'H}JH[)IQ
\

9. Ilopuepika MHOI'03a/1a4HOCTH u MHOTrOMp JI.[CCC(#pHOCTI/I CHCIHATTBHBIMH
UHCTPYKIHAMH ITponeccopa. Oprannzanms JJaHHBIX BO BHENTHEH NaMATH. 3
10. Ilporpamma, mponeccop, mnponecc. OCHOBIBIE COCTABNAIONME — IpOLECCA,

cocTostius mpoitecca. CTek, BUPTyaibHas MaMsITh, MEXaHU3MbI
11, MexaHusmbl B3aMMOJICHCTBUSL T1poneccoB, Pj
CHI'HAJIBI, [IOMTOBBIC SIMKH, coObITHA, 3anaun (threads). Cp

npuoputeTsl, [lapannensusie mporeccsl.  CBsA3bIBaHUE,
CBSI3LIBAHHE.
12. Bujisr  pecypcos:  ammapaTHble,  Iporpamm

JIOKAJIBHbIE, PA3ACIIACMBbIE, IOCTOSHHBIE, BDEMEHHEIE, HEKPUTH
Petimunz-konmpons Ne.
l. Tunbl B3auMONIEHCTBUS MPOLECCOB: COTPYAHHYAOIILY
Kpuruueckne cekimy, B3aUMHOE HCKITFOUEHUE TPOLECCOB (3a1
2. IIpo6eMsl, BOSHUKAIOIINE MPH CHHXPOHU3AINH 331at
3. CocTosHust npolecca ¥ MEXaHH3MBI IEPEX0JIA M3 OJTH(
4. Cranpaprel na UNIX-cucremsr, |
5. Yupasnenue mporeccamu, @ymkumun fork,
HCII0JIB30BaHHUA.

Xl

6. PaGora ¢ curnanamun. ®ynkius signal. [Tpumep ucmo
7. Paznensemas namsits. @ynknuu shmget, shmat, shmcll
8. Cemadopsr. @yuknun semget. semop, semetl. [Tpumey
9. Cobprtrs. [IpumuTHBHEEIE onepanun, Opranu3amus B

IIOMONIBIO COOBITHH.

HHBIE, KDUTHYHEIE,
)

2,

Dbl I/ICI'{OJ'II)3OB3HI/I'Z
BaHMO%IeI/ICTBI/IH KUIH[GH

TPaHCMIAIHIN afpéca.

BaensieMas naMsiTh, cemadopsl,

4

HEHHE ¢ npoueccamu. Pecypeel,
TATUYECKOE U JIUHAMMYECKOE

HEBIE, AKTHBHBIE, ITaCCHBHEBIE,

€ H KOHKYPHPYICIIHEC NPOLECCHL.

1),
[ 1 MICH UX paspelucHus.,
DTO COCTOSIHHS B JIpyTOE.

execv,

wainid. l'lpHMepbl
| .
\
b30BaHUA. i

. HpI/ﬂMepm{ WCIIO! III)BOBaHHH

\
T- cchcp c



10. | Ouepemu coobmenunii. OyHKuME msgget, ms
MCIOJIE30BAHHUS.

L1 3agavamu  (threads).
sched.yield. ITpumeps! nenons30BaHus.

12 OOBeKTbl CHHXPOHM3AlMK THIIA mutex,
pthread_mutex_lock, pthread mutex_trylock, pthread mutex
[Ipumeps! ucnons3oBanus,

13 O6mbeKThI
pthread cond_signal,

Yupasnenue DyHKIH

condvar.
pthread co

CHHXPOHM3ALMM  THHA
pthread cond_broadcast,
ITpumepsr nenonszosanms,

psnd, msgrev, msgcetl, [Tpu

IMEpBI
Rl

i
| .
pithread Jjoin,

dynkiun pth?:read_}mute){_init,
_unlock, pthread:_mut}ex_deStro y.

(DyL—IKHI/IM ptjhre:ad

" pt#read__creaﬂ:,

| cond_init,

nd_wait, pthread_cond_destroy.
| |
|

14. [pumep multithread-niporpaMmb yMHOMKEHUS MATPHIEI Ha BeKToﬁp.
| Petimunz-xonmpono Ne3 1 3 j

1. Merage Passing Interface (MPI). O6mas ctpyxrypa MPI-HpOFpaTMMLI.i OyHKIEn
MPI_Init, MPI_Finalize. Coo0uienus u ux BUAEL '

2 KOl\fMyHI/IKaTOpBI. Oynkimn  MPI_Comm_size, | MPI_Comm_rank. [Ipumeps:
HCTIOTh30BAHMS. ‘ |

3. INonapueiit obmen coobmennsmu. Pynxuuun MPI Send, MPI_ Recv. [Tpumepsr
MCIIOJTE30BAHMS, '

4. Omnepannu BBoj1a-BeIBoAa B MPI-tiporpammax. [Tpumeps. | ‘ ,

5. HomonaaTenbHble BO3MOXKHOCTH JUIs IIOMAPHOr0 OOMCHA COOﬁHICHI‘/IS{MI/Il (Dyu;l{uun

MPI_Sendrecv, MP1_Sendrecv replace.
6. JlononHuTeNbHbIE BO3MOXHOCTH JUIA HOMApHOIO O
MPI_Isend, MPI_Irecv, MPI_Test, MP1_Testany, MPI Wait, }
7. KonnextuBHbIi 0OMeH cooBLIeHUSIMH. Oyukiuu MPI
8. KomnextuBueiii 00MeH COOOLICHUSMH, OyHKIUH
MPI_Op_create, MPI Op_free. IIpumep MPI-nporpammer,
MHTErpal.

9. Bpemst B  MPIl-nporpammax. @yukuua  MPI |
HCIIO/Tb30BAHUS,
10. [Tpumep MPI-tiporpamMmer yMHOKEHHS MATPUILH

11. JlomonHuTenbHbBIe  BO3MOXKHOCTH /I8 KOJUT
nanusX. @yukipun MPI_Gather, MPI_Allgather, MPI Scatter,

12, [lepecbuka ctpykTyp Aanubix. Cos3jiaHue HOBOI
MPI_Type struct. @ynxnuun MPI_Address, MPI Type col
HCITO/Ib30BAHHSL.

0) IK3aMEeHAIHOHHBIE 3A/1A4H:

I. Hamummre nporpammy, wuenonssys Ginokxupyromue
(MPI_Send, MPI_Recv), peaqusyromiyo creaylouui amro
HHuLuanmsupyeres nepemennas (float a); Hynesoit nmpouecco;
npoueccopaM, BKJIIOYas caMoro cebs; mocie MHoNydeHus |
NPUOABIISIOT K Hell CBOM MHAMBUAYAIBHEIH HOMED U NEpeIaroT
IpoIeccop IOJy4aeT OT BCeX MPOIECcCOPOB JAHHEIE
IpoLeccopa, MnepeciaHHoe UM 3HAYCHUE TEPEMEHHOM

2. HanmmmTe nporpaMmy, HCHOJB3YsS OJIOKH
(MPI_Send, MPI_Recv), peanusyiomyto alroput™ It

U BBIBO)
2
pyIonue
epenaym

OMena coobuenusMu, Dyuxnuu
VIPI Waitany

_ Barrier, MPI_Abort, MPI Bcast.
MPK_Reduce, iMPI%_AllreEduce,
BBIMHCIISIOMICH | OIpe/e/eHHbIH

Wtime, MPI_Wtick. Ilpumep

1 Ha BEKTOP.

CKTUBHOTO  0OMeHAa MaCCHEBaMI/I
|

0o MPI-Tuna nauueix ¢ nomdmmo

mmit, MPI Type free. Ilpumep

KOMMYHHKAIHOHHBIE (yHKIAH
PUTM: Ha HYJIEBOM Tpoleccope
) pacchulaeT IIEPEMEHHYIO & BCEM
ICPEMEHHOI @ BCE IPOLECCOPHI
Ha HyJIeBOH Iporieccop; HyJieBOH
TIT Ha 9KpaH B (opmare: HOMED

KOMMYHUKAIMOHHbIE (YHKLMHU
JAaHHBIX 110 KOJbIlY: O4EpeHOM




Iil];el" (O |
|

IPOLECCOp |[MOMKUAAETCS COOOINEHHA OT IPEHBILY
nporueccy.

3. Hanummure mporpamMmy, HCIONB3ys KOM
MPI_Irecv), nepenaiomniyro IByMEpHbI MaCCHB MEXKLY IBYMS

MYHHUKaL]

HOTO‘L/I MOCBUTAET  CJIE/LYIOIIEMY
|

vonnsle ¢ysknuu  (MPI [send,

IIPOLIECCOPAMH. !
|

1 7 [ |
4. Hanummre mporpamMmy, HCIOLE3Ys KOMMyHMKauI/IOTHy}o dbysxumo (MPI] Sendrecv),
PEAM3YIOUIYI0 ITOPUTM Hepeavyi JAHHBIX IO KOJBIY: OYepemHOM MpOIeccop HOMXH/IaeTCs

COOOIEeHHUS ¢T IPEALIAYINCTO K ITIOTOM ITOCHUIACT ClicAyIoLieM

B) IlpuMepHbIe TeMbI KypCOBBLIX pa6oT:

1. Yucprennoe pemenue cpeacrsamu MPI/OpenMP aBy
TCHHOHpOBOZFﬂHOCTI/I METOJIOM IIPOJIOILHO-TIONEPEYHON TIPOro

2. Uncjrennoe pererne cpencrsamua MPI/OpenMP siBy
TEILIONPOBOIHOCTH C TOMOIIBIO CXEMBI PACIIEIICHUS

3. Yucenennoe pemenue cpeacrsamu MPI/OpenMP iy

TETIONPOBOMHOCTH € IOMOMILIO CXEMBI IPEAUKTOP-KOPPEKTOR
4. Yucnennoe pemenue cpeacrsamu MPI/OpenMP Tpe

TEIIONIPOBOJHOCTH € IIOMOINBIO SIBHOH Pa3sHOCTHOMN CXEMBI

5. Uucnennoe pemrenue cpexcrsamu MPI/OpenMP n
UTEPANMOHHBIM METOI0M 3eiiness

6. Hucnennoe pemrenne cpencrsamu MPI/OpenMP
MeTOIOM OIOYHEIX UTeparui

7. Monenposanue cpexctBamu MPI/OpenMP  mpou

9aCTUI[ ¢ MOTOKOM rasa

8. Hucnennoe pemenue cpeacreamu MPI/OpenMP msyn

9. Beryucienyie paHra Ipo3BONBHON MaTPHITEI
10. Monenuposanue cpencrsamu MPI/Op
4epes IACTHHY

¢

r) CamocrosiTe/IbHAA paboTa CTYAEHTOB:
1. Tloaroroska K TekyleMy KOHTPOJIO U IIPOMEKY TOUH

2. Tlogroroeka k nabopaTopHbiM paboram u odopmiie
BBIIOJHEHUS. KOHTPONE OCYyIEeCTBIIsIETCS Ha 3aHﬂT42[x B BH

[IPEIIOIABATEIIA IO COACPKAHNUIO OTUETA.

3. PaBGora ¢

JOIOJIHUTENBHON — JIUTEpaTypod 1o

CaMOCTOATENbHOE H3ydeHue. KOHTPOJIb OCYIECTRIIAETCA Ha AK
1) Hocrounctea u Hempocratku SMP- u MPP- apXHUTEKTY
2) Otipure NOHATHI HpoIiecca 1 IIOTOKA B ONEPAIlMOHHBIX cnc%TeMa:x.
3) IIpoGneMspl CHHXpOHHU3AINY 33114 IIpH napaiiebHOM

4) Cranpapt OpenMP. Haznauenue.

5) CymecTByrolue peanusannu cranaapra MPI,

6) TIporoxoser 0OMeHa TaHHBIMU MEXKITY HPOIECCAMH.
7) Ucnons3oBanue yruutel MPIRun.

8) OTnajka napaJutenbHBIX IPHIIOKEHHH,

9) MeTtoxnuka oneHKH 3()(H)EKTHBHOCTH BBIYUCIICHHUIA.
10) Peanusarus MaTpHYHBIX aJITOPHTMOB CPECTBAMHU
11) Pacnipenenennoe pemenue juddepenuansHbX y

H

CPENCTE
MP 1p

P
]Il}\:lBHeHI/I

y HpOLiIeCCY.

MEPHOT'0 HEJIMHEHHOTO ypaBHeHuUS!
‘KH
Jﬁepnoro HeJIMHEHHOro ypaBHeHus

MEPHOI'0 HENMHEHHOTO ypaBHeHNs

XMEPHOro JITHEHHOTO ypaBHEHHMS

BymMepHoro ypasnenus [lyaccona

BYMEDHOTO ypaB
| :
iBsanMoaeﬁm‘BH
IEPHOTIO ypaBHeHIj/][ﬂ repexoca
avu MP1/OpenMP

ouech MPOXOKIEHUS HEHTPOHOB

? TBEPIbIX

wenus Ilyaccona
| .

ecca

YH aTTeCTALIMH,
HYe OTYETOB MO PE3YIbTATAM H3
JIe YCTHBIX OTBETOB Ha BOIPOCHI

(

BOMIpOCaM, BBIHECEHHLIM Ha

3dMCHE.

D BBIMUCIUTENBHEIX CHCTEM.
| |

IpOrpaMMHPOBAHHH,

[




EBHO-METOJUYECKOE U TH®OPMAILI}
JIACHUILIHBI
|

1. AntonoB, Anekcanmp Cepreesud. TeXHOJIﬁl)I“I/II/I na
MPI u OpenMP : yueGHoe nocoGue s BY30B 1\(10 HAaIp
MareMatuka i uHpopmatuka” u 010300 "dynnamenTanbHas 1»7
Texaonoruu'! / A. C. AnToHOB ; MockoBckuil rocynapcrse
Jlomonocora (MI'Y) ; aBr. npenuci. B. A. Canosununit,— M
MI'Y), 201? -~ 339 c. : un. — (CynepkoMibioTepHoe o6p
334 .— ISBN 978-5-211-06343-3.

"

a) OCHOBHAs JIUTEpaTypa

AOHHE

1OE OBECTIEYEHUE

paﬂnefPLHoro IPOTPAMMHIPOBAHHUS

aginerusm 010400 "Tpuknansas
HpopmaTka 1 HHGOPMAUOHHBIE

HHBIA YHHBEpPCHTET MMend M. B.

b

CKBa : MOCKOBCKHH YHUBEPCHUTET
\

asoBaHue) .— bubmumorp.: ¢, 333-

2. OcHOBBI NApaIIENLHOTO MPOrpaMMUpPOBaHKst [DIEKTPOHHEIH pecypc] / Boraués K.1O. -

M. : BMHOM, 2013.

3. Mopenn mapasiensHOTo nporpaMMIpoBanust [DnexT
M. : COJIOH-ITPECC, 2012.

4. Tlapannensnoe nporpammupoBanue Ha C++ B 1t
MHOTOIIOTOYHBIX IPOIpaMM [DNeKTpoHHBIH pecype] / DHTOHU
AA, - M. : JIMK IIpece, 2012.

0) nonoIHHTEILHAS JIHTEPATYPA:

l. Kymukos W.M. Texuonorsu paspaborka  1po
MaTeMaTHIeCKOro MOIENMPOBAHMSL  (HM3UYECKUX INPOLECC
CYNEPKOMITBIOTEPOB, OCHAIIEHHBIX TpaQUUecKMH YCKOPHT
yuebnoe mnocobue/ Kymukor W.M.— Dnextpon. Tekerd
Hosocnbupekuit rocyjapeTBeHHBIN TeXHUYECKUH YHHBEPCUTE]

2. Mopenu pacipe/ieneHHbIX BEIYUCICHUH [DNeKTPOHHE
OUSMATIINT, 2011.

3. Texnomorus CUDA B mnpumepax: BBeJCHHE B I
Iporeccopos [Anextpornslii pecype] / Cannepe k., Kanapos

8) [Iporpammuoe obecneuenne u Mureprer-pecypes:

1. Jlaboparopus [Tapannensupix uH(popMaLHOH]
MCCIICA0BATENBECKOrO BEIYUCHTENBHOTO HenTpa MI'Y http:/pa

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

3. Opurunane! craggapra MPI: http://www.mpi-forum.org/doc

8. MATEPUAJNIbBHO-TEXHUYECKOE OBECIIE

JlexnnoHHbIe ayIUTOPHH, OCHAIEHHEIE J0CKOH (Ul nMea WM Mapkep

MPOEKIIHOHHBIX CHCTEM, TTPOEKTOPOM B HOYTOYKOM,
AyTUTOPHH JUlsl IPOBEJICHHUs 3aHITHH, OCHALIEHHBIC
KOMIBIOTEPaMH, 00BeIMHEHHBIMA B JIOKAILHYIO BEIYHMCIIHTEID,

HE0OX0IMMBIM CHCTEMHBIM H TIPHKITAIHBIM IPOrPaMMHBIM 066

DOHHEIH pecypc] / Pe

noros U.E. -
‘ |

3ﬁCTBﬁH. IpakThKa paspafoTiy

Yunssame ; Iep. ¢ anrn. CiMukun

FpaMl\)‘IHOFO o6cf::cneqemiﬂ: JUTS
oB. Yactp 1. %I/Icnbm;écnaarme
“GHSIMI/jI [SJIGKTp(;)HHBII\;I pecypc]:
BBIC iﬂaHHBIe.ﬁi Hosocubupck:
r,201$.——400. 1

104 pecPIpc] / Ton(%»pKoB BB tM.

pOrpaMMHUpPOBaHKE rpa(])ﬂtlt;cxnx
r 9. - M. : JIMK Ilpecc, 2011,

|
rallel.ru

|
implementation jof the Message

s/docs.htmj]..

1bIX | TexHomorm#t  Hayuno-

AE JACIVANJIAHB]
‘ﬁ), 3KPAHOM JUIs

YEHI

COBpe&eHHHMH IIE€PCOHATBHBIMU

| j
HYIO CFTB H YKOMIUJIEKTOBAHHBIMH

CHC‘IGFI/I(?M..
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[Iporpamma paccmoTpena u ono6pena Ha saceanuu Kadeapsr OullM
IIpotokon Nel ot 30.08.2018 rona

3aBenyrommii Kadbenpoi C.M. Apakensn

Pabowast mporpamma paccMoTpeHa M 0n06peHa Ha 3acENAHUH YUEOHO-METONMUCCKON
komuccun | nampasieHus 02.03.03 Maremarndeckoe ofecrnedyeHre M aAMHUHHECTDHPOBAHUE
HH()OPMAIHOHHBIX CHCTEM

Iporoxon Nel ot 30.08.2018 roza = |
IIpeacenarei KoMHCCHH / C.M. Apaxensin

P4 | |

JIACT MEPEYTBEPKAEHMSI |
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\
|

Pa6ouas nporpamma onoGpena Ha y4eOHBIH roj
|

[Tporokon 3acenanns kadeapsr Ne 0T roja !

3aseyronui kadeapoi

PaGouas nporpamma ono6pena Ha yqe6+51171 rof

[Iporokon 3acexanus xkadeaper Ne oT | roja

3aBenyromuit Kadeapoit

PaGouas nporpamma o06pena na yqefillblﬁ roJ

\
ITporoxon 3acenanus kademper Ne 0T | Toxa f
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