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1. UEJIT4 O CBOEHVTfl IVrgIlrrrrJIrIHbr
cJro)KHbIX [pr{KnaAHbrx

u npn HHOCTb MaKCr{MaJrbHOro

cxeMe npllBeJrr{ K IrorBJreHr4ro

cI'IcreM (MBC). Ir[cnonrsonauue raKux cpeAcrB Bbrqr,roJr]rre;nuofi TexHr.rKr{ rro3BoJrfler
cyqecrBeHuo ynel{ul,IBarb rIpoI{3BoAI{reJIbHocrb 3BM upn nrcC,oM cyrqecrByrotrleM ypoBHe

PA3BI4TLIfl KOMII noro o6opyAoBaHr{s, llpu erou, o,qHaxo, ueo6xo4unro "HaiallerbHoe"
o6o6rqeuue rpa4nqiaousofi - [ocJreAoBareJrbHo - rexHoJrofrru perxeHr4fl 3aAaq n{ 3BM. Tar,
rII4cJIeHHbIe MeroAbI E cryqae MBC AoJIXHrI rrpoeKTr4poBarbcfl KaK cr,rcreMbr flapanneJrbHbrx r4

nsauuo4eftcrny MexAy co6ofi trpoqeccoB, AonycKaroqr4x r4crroJrHeHr4e Ha r{e3aBr{clrMbrx
npoqeccopax. tI MeH.f,eMbre anropr4TMr.rqecKr{e s3brKtl u ct4creMfroe nporpaMMHoe
ooecIIeqeHl,re bI o6eclleqvBarb co3AaHr4e rrapanJreJrbHbrx uporpaMM, opf4r{r43oBbrBarb

oTpeHIIfl HaCTOfIqero Kypca u flBIrfleTcfl r43yrreHl,re [epqr{r4cJreHHoro
Kpyfa BonpocoB. Kypca cocroI4T B I{3JIOXeHLII,I MareMarr4qecKl,rx rrao,Ae"lleft u MeronoB
[apaJIJIenbHOfO npgfpaMMI4pOBaHLrs. [ils. MHorollpoqeccopHbrx Ebrqr.rcruTeJrbHhrx ct4creM, a
TaKXe npaKTr4 o cB oeHlre [pr4 eMoB r.r rexHr.rr paspa6orxrz [apannenbHbrx rrporpnMM.

[zcqzn.tuua
MECTO AIICqZIJII,IHbI B CTpyKTypE OIIOII BO
<flaparrerbHoe nporpaMMr4poBaHr{e) HaxoAr.rrcr B rapuarrlenofi qacru

onalrnoft o6paronarelrnoft nporpaMMbr r,r orHocr4Tc.s K Ar4crI[nJrr4HaM noocHoeuofi r
eu6opy.

.{HcqunruHa

cr{HxpoHrr3aur'tro 14

flpe4lreloul

TeopeTzqecKr.rx Apr

3.K
B

rrpofpaMMr{poBaHIl''

roqeHl,re acr4HxpoHHbrx IlpoqeccoB I,r T.n.

Iofr,rqecKu vt coAepxaTeJIbHo-MeTOAI4rreCKL.I CBfl3AIJ.A C pflAOM

?rnJrr.rH r.r rpaKTprK rrpeArxecTByroulefo nepvoAa o6yveuur (Apxurexrypa

MIIETEHI\UVLOEyTIAIOITIE| OCfl ,OOPMI,IPyEMbIE
yJTbTATEOCBOEHTTfl [Vrcr\r,rrrJrprHbr(MoAyJrfi )

KOM[brOTepon, o r,IoHHbIe crlcreMbr, Alropzrrrlrr I4 aJIropI4TMI,IqeCKr,Ie f3brKt4, 
'.s6il<u 

u
MeTOAbr nporpaMM

rexHorrorrlir). [\trr.

uut, CucreMHble LI MareMarlzrrecxue ocHoBbI cylepxoMnblorepHbx
rlerlrHoro ocBoeHr,r.s Kypca cryAeHTbr AoDKHbr: 3Harb ychpoficrno Ll

rrpr.rHrlr,rnbr (fylr<qu tJ,LrpoBa]F.Lrs. 3BM, r4Merb rrpeAcraBJreHr,re o 6agonrx auopr{TMax Ll

crpyKrypax AaHH yMerb rrpr{MeH.rrrb .f, 3brKrr [porpaMMr{poBaHrdr BbrcoKoro yp ondl.
,{ucqunluua lpopur.rpyer 3HaHr,r.fl n HaBbrKr4, Heo6xrc4uurre B upaKT[qecroft

AE{TEJIbHOCTI4 KBAJI nlupoBaHHoro cneqrranvrcTa, H3yqaeTc{ B KCrHrIe TeopeTlrqecKof o Kyp ca,

B pauxax yue6uo Irpoqecca oHr4 Mofyr 6urr ucnoJrb3oBaHbr rrpu noAroroBKe nrruycxuofi
rnanzQurauuonHofi

B pe3ynb ocBoeHr4.tr A[rcqrrn'lrr4Hbr o6yvaroquftcx AonxeH AeMo4crpr{poBarb
cnelyrclllue n I4OHTIJIbHbIE KOMNETEHIIIiN :

cnoco6nocrr npI4MeHtrb n upo$ecclzoHalruoft AerlTenbHocrr4 coBpeMer{Erbre r3brKr4

14 fl3bIKI{ 6a3 AaHHnx, MeroAoJIorI4r4 cr,IcreuHofi I4HxeHeprzp:, cucreMbr
ABTOMATI,I3AIIIII4 II Bald.prfl,, gneKTpoHHbIe 6v6nuorexIE Lt KoJtJreKu:IzI,I, cereBbre
TexHoJrorvu, 6tt6l
uHfoplraqproHHbrx

r.I rraKerbr rrporpaMM, coBpeMeHHrre upo@ecckroHaJrbHbre craHAaprbr
nororuft (OnK-2);

cIIocooH0cTb x paspa6orKe anfopr4TMr{qecKr4x r..r [porpaM]MHbrx
cr4cTeMHofo rr npr4 IIpOfpaMMI,IpOBaHl{fl , MaTeMaTI4TIeCKIIX,

perneHufi e o6racru
rauSopnraqraoHHbrx rI

rro6alrnr,x cerefi,I4MI,ITAIIIIOHHbIX M oft, co3AaHr,rrc zHQopuaqrroHHbx pecypcoB



oopa3oBaTeJrbHoIo KoHTeHTa, [pr,rKJraAHbrx 6as 4auurx, TecroB r4 cpeAorB rpcrnponauzl
crrcTeM r4 cpeA0TB co orBercrBlre craHAapraM r{ r{cxoAHbrvr r:pe 6on auuru (OIII(- J ) ;

I4CnOJIb3OBarb COBpeMeHHbIe pIHCTpyMeHTBUrbHbIe'W Bblr{ucn[TeJrbHbre

Kpurr4qecKlr nepeocMbrcJrr.rBarb nanonleuHrrfi orrbrr, u:lMeusTb ilpLl
I{ xapaKrep ceoefi npo { eccuonalluofi Aefl rerrbHocru (llK-S ) ;

s(f(fer<rranno npr{MeH{rb 6asoerre MareMarr.rqecKr4e 3HaHr.r.rr u

cpeAcrBa (nK-3);
cnoco6n

HEOOXONI,IMOCTI,I

uuQopuaqrdoHHbre HONOTUI4 IIPU PEIIIEHI.II4 IIPOEKTHO-TEXHLIIIECKUX I{ NPI{KJIAEHbIX 3AAAq,

CB.f,3AHHbIX C u rlcrroJrb3 oBaHr,reM un (f opnraqr{o HHbx rex.HoJrorrzfi (lIK- 6).

B pe3ynb ocBoeHtr.f, Ar,rcrlr4nnr.rHbr o6y.raroqufica Aon)KeH AeMoFrcrpr4poBarb
o6pasonauur:cneAyroqlre pe3ynb

l, 3Harr: KauI4IO paonpeAeneHHbrx Bblq[cJrlrl]eJrbHbrx cI4cT9M, MeTo.4br

rroBbllrreHll.rr [pol4 bHocTIiI BbIqIICJrr.rTeJrbHbIX cucTeM, IIO,4XO,qbr K flOCTpOeHI{IO

IIapanJrenbHbIX

2. Vnrerr: cav bHo ra3BJreKarb rroJre3Hyro HayrrHo-TexHvqecKyro uuSopMarlr4ro r43

pa3nLIrIHbIX IZCTO I]II4KOB, IIPI,IMEHf,Tb U3YqEHHbIE MCTOAbI NPU NPOEKTI4POBAHULL

pacnpeAeneHHbrx

3, B.laaers:
pr,rTMoB;

KaMrI LICIOJIb3OBaHr4.fl COBpeMeHHbIX CpeACTll peIXeHI,Ir BbIr{I{CrI,rreJrbHbIX

3AAAIT AJIfl CI,ICTEM C peAeJreHHoft narrlsrlro.

4. CT A rr coAEp)nAHrrE Ar,rcun[J[4Hhr (MroAyJIfl)
O6qas rpyAoeM Ar.rcq[rrJrr.rHbr cocraBJrfl er 6 gaqeurbrx eAr.rHt4 rL 21 6 qacos.

PrcAen
,III4CU?IIIJIT4

Bu4u yue6uoft pa6orrr,
BKIIOqA'

caMocrofl reJruuyro pa6ory
cryAeHroB

I,I TPYAOEMKOCTb (B qACAX

O6t en
yve6uoft
pa6otr, c

rrpI4MeHeHr4eM

r{HTepaKTI,IBlrbrX

MeroAoB (B

uacax /Yo)

Ooprr,ru reKyruero
KOHTpOJTfl

ycneBaeMocTu (no
uedetnu

ceuecmpa)
(Doprraa

rpoueNyrouHoff
aTreaTar\r4kl (no

ceuecmpau)

Ilenra v 3azla'c'r4

raparrenrHofi
o6pa6orxu lan

Pefirvnr-
xourpom J\bl

Ilpuuqzuu
rrocTp0eHI4t
napaJrnenbHbrx
BbIIII4CJII4TEJIb

CIZCTEM

MoAerra
IIapannenbHbrx
BbIqI,ICJII,ITEJIbH

CI,ICTEM

Peftrunr-
rcourpom jt2



4.

flpuuqunrr
paspa6orxr.r
IIapaJIJIeJILHbIX

anropr4TMoB r4

rrpofpaMM

6 5-6 8 6 24 6143

5.

Cucrerrarr pasp
II4paJIJIOJILHbIX

rpofpaMM

6orxu
6 6-8 8 6 27 6t43

Peftrusr-
rourporu Nt3

6.

flapalnelrHrre
TIKICJIEHHEIE

anropLITMr,I AJIj

peueHr4fl lrr,rno

3AIAq
BbITII4CJII,ITEJIbH

MATCMATI,II(lI

bIX

u

6 8-9 6 10 24 7144

Bcero: 6 9 36 27 126 KP 31149 3r<salreH (27)

c OAEPXAHpT E ATTCUUIJrI,IHbr

uancunalruoft npora3BoArzreJrbHocrr.r oAHorrpoqeccopHbrx OBM,
.qaMOcTb peIIIeHI'Ifl 3a4a'], npeBbIIIIarcilII4X IIO3MOXHif,CTI'I cOBpeMeHHbIX

BbnoBarr). Heo6xolranrocrb r(oJrJreKTHBHofo pexr4Ma perreHr4t
r ynpaBJreHr..rn paclpeAeJreHHbrx rexHl4rrecKr.rx clrcreM. Texuuqecxue

TpeooBaHr4rr rro c I{IO CTOI,IMO CTVI V IIOBbIIIIEHI,IIO HA.IEXHO CTT4,

L2.VIcropu tsBeAeHfi S lrapaJrJreJrv3Ma

1. Ue.uu u rlu BBeAeHI4q

1.1. Heo6 ocTb

Orpauu.re

llocroqHHa,f, seo6x

3BM (npo6lerau

3aAarr. Anro

ENIAC,IB

npor{3BoAr.rTeJrbFr

ssazr4oneficrB14 e

rrapanJlenbHblx cI4

JIEKIII,II4
rrapaJrJreJrbuofi o6pa6orrcrr AaHHbrx

1.3. Pasruq e MHoro3aAarrHblxr flap aJrJreJrbHblx I{ p ac[p €rAeJreHHr,Ix nr"rugcleuufi
1.4. br tIclroJIb3oBaHl{fl IIapaJIJIeJII{3Ma

Cyqecrnona r e [ocJreAoBareJrbHbrx anropr{TMon (saxo,n Arvraam). llosrrmeuue

701,704,709, ATLAS, CDC 6600, 7600, ILIAC IV, Cray-l,3nr6pyc.

rrocJreAoBareJrbHbrx KoMnLrorepoB (sarou Mypa). Ilorepra Ha

lepeAaqy AaHHbrx (rtrnoresa Muncroro). Brrcorcag cror4Mocrb
(sanou fpoura). "flocre4onareJrbHocrb" cyrqecrnyrorqux ffrfopr,rrMoB 14

nporpaMMHofo

yrrera oco6eus

[eqeHl4.f,. 3anprcrEuocrr s$$er<ruBHocrrz rrapi]nneJrbnlx nnrviacneHraft or
anlaparypbr. CloNuocm paspa6orru nap€rnneJrbHbrx zi:ropuruon.

Tpyloeurcocrb lrpo npaBr.rnbHocTr4 rrapanneJrbHr,rx npofpaMM.

2. Ilpuuqu IIOCTpOeHl{fl rIapaJIJreJIbHbIX Bbtrll{CJII{TeJIh,Hbrx cr{cTeM
2.1.Ilyru IIapaJrJreJru3Ma

@vnruzouan bre Bbrrrr{cJruTeJrbHbre ycrpoficrna. MHoroypoBHeBafl u
rraM.flTb. KoH bre v BeKTopHbre Bbrrrr4cJreHr.rfr. Ilpoqeccopuue

Bbrqr,rcJrr.rrenbHr,re cr4creMbr c o6uefi v paclpeAeneHnofiMnoroupoqeccopH

(Mynbrr4

MOAyirbHas

MaTpr4rlbr,

fIAMqTbIO

I4 MyJrbrrrKoMnbrorepbr). MurponpoqeccopHbre crrcreMbr.

IIOCTpOeHI{q MHOrollpoqeccopHbrx BblrltrcJruTeJrbHblx cuoTeM2.2. Cnocod



TIAPAUIEJIbHbIX AJI pI4TMOB rI TI,IrIOBbre TOrrOJrOrrr[ CXeM KOMMyTATMU -- KOJ]b4O, Jrr.rHeftKa,

peIIIeTKI4, nOnHbIft rpaib, rr,IrepKy6, rop, AepeBo. AnnaparHas lpeantrsarJus. u 4porpaMMHat
sMyJrruur Torr0Jro

2.3.Bwast paJrJreJlbHbrx Bbrqr{cJruTeJrbHbrx cllcTeM
MuoroupoqeccopHbre BIITILIcJII{TeJrbHbreCynep3BM.

MnorouarulrHrrbre bHbre KoMrrJreKcbr. Ceru 3BM[.

Cxeurr
KOMMyTaTOpbr,

llpunreprr
T932,IBVtr SP2,

e Poccuu.

Bgazrr,rouc

83AI'IMOACK.IIrcIIEH

r4u (noruar KoMMyrarlrzs - o6uaq naMrrb, ubperpecrnue
ble cxeMbr KoMMyraur.M - o6uas rrr4Ha, pelrerKv, xnacreprr). Aualus

ur<onaa) npor{3BoAr4TeJrbHocrb. Creueut, rrapaJrneJrrzsMa (4nrzna

z). Y4enruar npor.r3BoArdrenbHocrr,. 3naqesrzff rroKa3areneft 1lst ptga

qeHr.re napaJrJrenbHbrx npoqeccoB. KoHqenqzr peoypca. MexaHugunr

anropl,IrM ,{exxepa, cenrafoptr ([eftncrpa), MoHr.rropr,r (Bupr). llpuueprr

IIepeAarru

paH.{eBy B

KoMrrercbJ (MBC).

Hbrx BblcoKorrporr3BoAr4TeJrbHbrx BbrqlrcJrrrreJrbHbrx cr{creM (Cray

Exemplar, ASCI RED), CyneprounblorepHbre Bbrrrr4cJrr{TeJrbHbre cucreMbr

2.4.Kt Karluq MBC
Cucreuarur (Drunna u [Iopa. llororz AaHHbrx (xonaerH4). Crpyxrypnar Horarlut

Xorcuu u,{xecxoy
2.5. OrIeH nporr3BoArrreJrbHocrr{ MB C
O6uree Bbr Hr.re AJrtr orleHKr.r npor{3BoAuTeJrbHocrr4 Anfl pa3Horo turila MBC.

Marcurraltna.st
ronyrlpor.r3BoAr4

MBC.

3. Moae.n Il aHIr e rr aHaJrLr 3 rI ap aJrJr eJrbHblx B blrlu c.rr enufi
rrapaJIJIeJIbHblx Bbrril{cJlIITeJrbHbIX CIICTeM3.1. M

Koiunrxrtep c HeorpaHr.rqeHHbrM [apan[enu3MoM (uapar<olautrorep). MoAelz
cldcreM c o6qeft v pacrpeAeleunofi rraMr:Tbro. Mo4enr rtonnefiepnofiMHofonpoqeccopH

CI{CTEMbI.

3.2. Mole.rr aJrroprrrMa B BnAe rpadra ttouepaHg - onepaquut'
llpe4craue e aJrropr4TMa B Br,rAe rpaSa rroroKa Aa.HHbrx. Pacnucanue lapiuneJrbHbrx

Bbrqr{cJreHrrfi. IIo b BpeMeHHoft cuoxruocrr4 anroprdrua. OrIeHKa BpeMeHr4 BbrrroJrHeHr,r.rr

anropr{TMa IJrt brorepa (lpeAenbHoe pacnapaJrJreJrrdBaHr4e) v l.nfl, or4creM c KorrerrHbrM

KOJII4IIECTBOM II
seo6xonuuocm

B. 3as[cur\,{ocD orIeHoK oT 'ronoJrofktr4 rpa$a aJrfopr.rTMa u

MIr3aIII4Ir crpyKTypbr rpa0a. Cnoco6rr nonyrreHr4s orrruMaJrbHoro

oacrucaHrrg. Bbtiqu pIu,

3.3. Mo,(er
Ocuonnlre

InapaJrJreJrbubrx Bbrqr{c.rrerurfi B BuAe ceru flerpn
HflTr4s. Teopr4pr cereft llerpu. I4cnorrcosattue ceteit llerpu p.nfl. onurcaHnfl

IlapanJleJrbl{brx Bbrq creHuft. [err,roucrpaqr{.fl ocHoBHrrx upo6leM rrapaJrneJrbHbrx qrruucleuuft:
crrHXpoHr4 3ar\lrfl, MorrcKJrroqeHve, Oloxnponxa (rynrzrcu).

3.4. Moser
lloHqrze n

rxapaJrJreJrbHbrx Bbrrruclenr.rfi B BuAe rpa Q a " up oqecc-p ecypc t t

llpuuep peanr43arlu

qecca. Cuuxpouusa\vs. napannenbubrx npoqeccoB. Anuapar co6rnzfi,
B orreparluonHofi cucrenae Unix.

DEIIICHI,Ifl bxx 3aAaq B3ar4MolrcKJrroqeHr{fl: rcolrqenofi 6y(bep, npo6leva l',il4raneru u
lllcarerl4".

BsauNao ae [apanJrenbHbrx rrpoqeccoB rrocpeAcTr]oM MexaHHsMa

coo6ueszfi. MexaH

f,3brKax Aaa u O
bI rrepeAaqv: oqepeAr,r, roqroBbre flrr\lrKvr, rroprbr, llpuurlun



llpo6nerrlrr

Bo3HI,IKHoBen[i[. fl
BOCCTAHOBJIEHI-{E

I4CNOJIb3OBAHIA' B

xapaKTepr{cTr4Kr4

e$Qexrnnuocru (

4auuux).

MeroAri nepeAaqr4

Mex(Ay AByMr n
Ouepaqnr rIr4KJrr4

MeroAu
Oro6paxreurre KoJrb

Pac

MOAyJIeI{, OTAenbHO

Bu6op
nporparrarurr. fI
cr.rcreMbr. llapiurn
OIITI,IMAJIbHOIO

HAI4JIYIITIEU TOIIOJ]

pacnapanneJrr{EaH

Pacnpe4ereuue 3

B3AAMOI4CKIIOqEH

rpouecca e OKK
nepeAaqr,r AaHHbrx

OKKAM,

O6uaq
(Doprpan.

opr{eHTr{poBaHrrbre

Pa:nereHue Bbrq

CuHxpoHr't:laqrs,.

usar.rN,roAeficrBr4r npoqeccoB. flonsrne rynr{Ka u yQlonur ero

HpIe rynzKon. Anropurlr 6auxupa. O6napyxceuuQ rynI4KoB I,I

Hr4.rr npoqeccoB.

MHorosaga rrft peNuir,r pa6orrr 3BM KaK qacrHbrfi clyuaft napaJrJreJrbnofi b6pa6orrcrE.

4. flpuu pa3pa6 orKrr [apaJrJreJrbHbrx aJrroplrrMoB r{ rrp orpaMM

4.1. OrIeH eQ SenrunHo crrr rrap aJrJreJrbHbrx Bbrrrlrclenufi
e(f tperra pacilapanneilLrBalufl. (ycr<opeHze). 3(pSexrneHocrb

cruremuoft cr4creMbr. Cnoco6rr orleHKla noraga'relefi. OcuonHtre

stqucruremuoft cr{creMbl, BJrusroqve Ha Berlr4qnHbl yQKopeHr{f, u

r.rTeKTypa, Konr,rqecTBo npoueccopoB, Ton:oJrorr4r KaHaJroB rrepeAaqr4

4,2. Ouett KoMMyHrrKarlzonnofi TpyAoeMKocrrr rrapaJrJreJrbHbrx aJrropurMoB
Xapar<rep KIz TorroJrorufr, cetu [epeAaqr4 Aa.HHbrX. AuroprErurr Maprnpyrr4sarJr4r4.

Anzurn: MKOCTI,I OCHOBHbrx OnepaqUfi lepe4arru,IaHHbrx. llepe4aua AaHHbrx

MHoxecrBerrnas. paccrurxa coo6uleuufi .paMlr cerr{. O4vnouuar u

IO C.IIBI,ITA.

rlecKoro [peAcTaBneHI4g TOIIOJIOT]ZI4 KOMMyHI4KaTIT4OHHOH CpeAbr.

rvrrepr<y6.

4.3. YponH

enoft rononorLrvv rorroJrofrru perrerKr{ Ha

pac[apaJrJreJruBaHrrfl esrqucreHufi
vtBaHue suq[creHrafi Ha ypoBHe KoMaHA, nupaxeuufi, nporpa.MMHbrx

BbrII o JIHgeM :srx zanaguit .

4.4.3raurr ocTpoeHr{fl rrap aJrJreJrbHbrx aJrf o pr{TMo B n rxporpaMM
ro iufoprzTMa. Pearrasaqraq anropr.rrMa B BraAe uapallelrnofi

He llcrloJlH.senaofi nporpaMMbr Ans rrapaJrlelsnofi BbrrllrcJrlrrelrnoft

rIcrIoJIHeHI,Ie MalrrrlHHofi nporparvrurr. 9.acrHbre rrocraHgBKr,r: eu6op
pI,ITMa Anfl xourpeurofi Bbrrn4crr.rrelrnoft cplcleMbl, Haxo)KAeHIre

rr4!r BbrrrrcJrr.rrelrnofr cr4creMbr p.lfl peuer{I4s oupe4eleHHoft 3aila.ryr)

4.5. Tex

cyqecTByroqero aJrroprrrMa.

lrrqecKrre acrreKTbr pacflapaJrJreJrr{BaHufl

.I[eKorr,rnosu fl anropllTMa Ha napurJreJrbHo r4cnoJrHf,eMnre Qparueursr Brrqprclenufi.

uit uo [poqeccopaM u 6zurancuponxa. Cunxpouz3a\vs. u

0pranusaqr{r Bar,rMoAeft crsns.
paspa6orrcIl rrapaJrJreJrbHbrx rrporpaMM

5.1. Cogaan e c[equaJrrr3rrpoBaHHbrx q3brKoB [porpaMM[poBaHHq
Arropurwr rcufi ssrlr OKI(AM. O6qas xapaKreprdcrr4Ka rpaHcrr,rorepal KoHrlerquq

, Meto4rt KoHcrpyr{poBaHr4.rr arperr{poBaHr{brx npoqeccoB, llpzuqunu
MexAy rlpoqeccaMr{. llprarraep nporpa.MM Ha anroprrrMlrqepKoM r3brKe

5.2. Pacruu e cyqecTByroqrrx fl3brKoB uporpaMMr.rpoBaHus

crr.rKa napaJrnenbHbrx pacruupeuufr anropr4TMt4.recrtoro fl3brxa

arllqecKar BeKTopr,r3arl[q v pacnapaJrneJrr{BaFrr.re. flpo6nervtro-
rrr{nflTopbr.

floKasarem

5. Cucrerru

O6rqar x KTepr{cTr{Ka

CJIT4TEJIbHOIZ

OpenMP. CosAauue [apaJrJreJrbHbrx o6nacrefi.
MexAy rroroKaMr4. Pa6ora c Aar{HbrMr4.

oKpyll(eHr.rf,. CpannureJrbHaJr xapAKTepHcrr,rKa

cTaHAapTa

Harpy3Kr4

rrepeMeHHbreyHKUHr,r U



vfl [trs. cucreM c pacnpeAeleuuQi

6u6lnorerc
ofi eupryalluoft nrlrr.rclurelruoft
Hopo4Hofi cr{creMbr rounlroreponi
br Ha uapryanruofi Marrrr4He.

ep l-{cllonb3oBall!7fl.

LrKa. llo44epNxa MoAenr4 B3ar4j

pep:a'tv coo6qeuurZ. OcHonutre up

HVg..

oqeccopHofi czcreue Parsytec Po

nppr pa3pa6orre napanneJrbHbrx

rIoAXo'n vfl [tts, cucreM c pacnpeAeneuuQfi v o6qeft

6u6lnorerc
ofi eupryalluoft nrlrr.rcJrr4TeJrbr{oft ualuEnu lr
Hopo4Hofi cr{creMbr rounlroreponi
br Ha uapryanruofi Marrrr4He. OcHoeutre
ep I,Icllonb3oBall!7fl.

LrKa. llo44epNxa MoAenr4 nsanir,lo4eficrBufl

pep:a'tv coo6qeuurZ. OcHoeutre [porpaMMHbre

HVg..

oqeccopHofi czcreue Parsytec PowerXplorer.
nppr pa3pa6orre napanneJrbHbrx nporpaMM.

Kosuerung Br4 bIX rrpoqeccopoB v KaHaJroB nepeAar{r4 AaHHbrx. BnpryanrHsre
TotIoJIorI4I4 cucreu$t: KoJIbIIo, rl.IHeftra, 3Be3Aa, peurerKa, AepeBo. OcuoBHrre ilporpaMMHbre
rrpr4Mr{rr,rBbr. lI pu uQp ucrroJrb3 oB aHtrfi.

6. flapa;r.rr
BbrrrrrcJrlrrelrnofi

e rlucreHHble aJrroprlTMbr AJIq pe[reHl{s Trr[oBbrx 3aAaq
ATIIKII

6.1. O6rque pnoco6u pac[apaJrJrernBaHr.rs aJrropr{'rMoB
BrlqereHue dlyurquouzutrHoft He3aBr4cr4Mocrr4 orAeJrbHr,rx $parrraenroB aJrropr{TMa

([apaflnenu3M Ko . feoue:rpuqecKoe pa3IeJreHr4e Bbtvucneu;uft (tapanJreJrrz3M Aauurx).
tr4epapxuuecr<ar 4erpnarro3rrrlr4r o 6p a6orxra AaHHbrx.

6.2. Opnauupaqnr napaJrJreJrbHoro IrcrroJrHeurrs peKypcr{BHbrx Br,rquc.nenzfi
flpo6nenaa pplcypcunnoit sasucuMocrrz orarroB o6pa6orxu AaHHbrx" Kacra4nax cxeMa.

llolxol Anfl n LI.f, acr,rMrrrorprr{ecKr{ ueHylenoft e$(ferrunuocru. Mero4 Oyrca. Ilpuvlep
AJIfl BbIqI{CTIEHUS. rrHbrx r,t o6uefi cyMM.

6.3. IIap a.rup;rrnue qrrcJreHHbre aJrropr{Turr llrneiiuofi a.nre6prl
Cnoco6u venvrs. Marprrq (ropusonraltHar, Beprrzrl:€rrrbHar, 6ro.{uHe cxevmr).

Merogtr nuuucneuir{ npoI43BeAeHIrs Marpr{q c ucrroJrb3oBaHr4er\r piBHbrx cxenr pas6zrenvs,
Marpr{q, O6ec: Ile rrpeAenbHo Aonycrt4Moro [apanJreJrr43Ma. O6paqenrae Marprzq.
flaparremHbre M perxeHr{r crrcreM rulrrefi nux ypanueHufi .

6.4. IIa eJrbHbIe qI{cJreHHbIe aJrropHTMLI
ypanHeuufi e.r rrpor{3BoAHbrx

llapannen peilrn3ar\Lrfl npf,Mbrx 14 HTeparlrroHHbrx MeToAoB perxeHr4s

au$@epeHquantnmi ypanuenuft B aracrHbrx rrporr3BoAHtx. AHa-[Hs pa3HocTHbx cxeM AJrt
sQ(ferrunHoro

6.5. IIa
orrTrrMu3arluu

enprs o 6nacrr.r oflpeAeJrerrur peuaeMbrx 3aAarr.

bHbre qr{cJreHHbre aJrropr,rrMbr MHorolrepuofi MHoro3Kcrpeua.uruofi

Xapar<repu qecKa.fl cxeMa npeAcraBneHr,r.f, Mero4on uo6albHolo nozcr(a. O6uufi
npr{Hur4n paclapaJr BaHkrfl. MeroAoB. Oqeuxa sQ(fexrunHocrr4 BBeAeHr4q rrapaJrJreJrv3Ma:

s$Ser<rrannocrr, r{

Onpe4ereurre Har4Jr

brrorrHocrb. CuuxpollHbre Il acr4HxpoHHbre Bapr{aHTEr aJrfopurMoB.
x rorroJrof[ft srr.rr4 crarelruofi cr4creMbr A,ilfl peanr4sarllr pr MeroAoB.

JIAEOPATOPHbIE PAEOIIbI
1. Pas [apaJrJreJrbHbrx [porpaMM c rrcrroJrb3oBaHrreM rlnrep$efica

peIrreHuq guOQepeHurraJrr,Hr,rx

nepeAaqu coo6qeu
Munu-MPI (

MPI
pr, Qunuu, nepeAaqa tr nprieM coo6uqenufi)"



llprarraep 1 Haqamua.s [apaJrJrenbHar rrporpaMMa (nevarr z4eutll$ur<aropoB
ycK (loralruufi, paclpeAeneHnrl[), oqe.ura BpeMeHr4 BbrrroJrHeHr4tnpoqeccoBJ -

rrpofpaMMbl, cr{HX I43AIVq., I(OJIJIeKTI4 B Hbre On ep arlr4l4.
r{ucreHuoe r4HTerpr,rpoBaHl{e- co3AaHr4e npoeKTa Ha ocHoBe foroBofo

pofpaMMbr, Hacrpofixa onquft, r(oMrrnnsrl[r, 3arry K,

llpurvrep 2:

r4cxoAHofo TeKcTa

3AI.AHLT9 KOMMyHT4

o OnpeAeJIerMe

llpnrvrep 3: rrpor4 38 eAeHr.re B eKTop on (carr,ro crofl TeJrbHo e s alaHrze I ).
2. IIpa M rro parpadorlce [apaJrJreJrbHbrx aJrropHTMoB r{ uporpaMM Arq

perrreHuf 3aAaq B ure.rrsuoft MareMarr{Krr
O6sop 6u6n

flpuruep 4:

oreKr.r MPI : ycranoBKa, Hacrpofi ra, cxeMa Q yrrrqnon lrpoBaHu; fl .
Fenreuue 3aAarr pacno3HaBaHr,rs o6pa:on (nrrnorueHue 3al,aHnfl. rloA

pyKoBoAcrBoM npe 4anarenr).
ufi alropraru (carrocro{Te.rbHoe zaganue 2).

e cxeMbr pacnpe,qeJreHrr_rr AaHHnm (alropuruu

3. llpa rc 6u6.nuoreK rrapaJrJreJrr,Hbrx MeroAoB Paralib
Arq pemeHuq

o6sop HaqeHHe, KJlaccbr perxaeMbrx 3araq, fiplrHurznbr
paspa6orru.

llpznaep 7. (Dyuxqzz 6u6nzoreru ParaLib AJrs yMHoxeHr{fl Marprzrl upn 5ro.*rov
peurv3ar\vr4,cllocooe paclpeAe eHr,rfi 4aHHbrx" (zurropuruu (Doxca v KenHoHa): oxeMa

TeopeTuqecKar oqe xa e (p Q exrzBHo crr.r, Bbrrrr{cJrrlTeJrbHbre 3Kcnepr4MeHTbr.

Auarus nH eHcr,IBHOCTr,r TTOTOKOB lepeAaqu ,4aHHbx, ocyuecTBJrreMblx B xoAe
TIAPAJINEJIbHbIX BbI ucleuuit B cr.rcreMax c pacnpeAeleuuoft rraMflTbro, c ucrroJrb3oBaHr4eM

r,rHcTpyMeHraltuofi u6nuorexu ParaScope.

4. Ilpanru rro orIeHKe eQ$enrunuocrrr [apaJrJreJrbHbrx MeroAor] Afiq pa3Hbrx
ronolorufi u poqeccopHblx BbIrlucJlrrTeJrbHbIx cr{cTeM

Xapaxrepr't

Ans rrpoBe4elJLnfl

ux oQQer<u{BHOcrr4:

o MoAelnpoaaHrap MHoronpoqeccopHbrx Bbrqlrcrr.rreJrbHbrx ctrcreM (Bbroop TorroJrorr4rr,

3A.IIAHI{E KOJII{ [por,rsBoAr4TeJrbHocrr.r [poqeccopon, nsr6op MeroAa ilepeAaqu AaHHbrx r.r

Ka rrp orpaMlrHoft na6 op arop uu P ar aLab KaK r4HTerpuponalrnofi cr4creMbr

ICII,ITEJIbHbIX 3KCIICPI{MEHTOB C NAPANNEJIbHbIMI4 METOIAMI,I AJI' OIICHKI4

HbD( xapaKTepkrcrr4K cern),

pe[raeMbrx 3a\aq Lr 3aIiAIJVre [apaMeTpoB 3a4al{fi,
Bu6op MeroAa ps[reHrzfl 3a4a'.lu u nacrpofina suaqeuuft efo uapaMerpoB,

o Vcranonra I4rrecKr{x r.rHAr{KaropoB Anr na6lroAeHzs 3a npoqecooM rrapanneJrbHbrx
BbIqacJIeHI4ft (cocrofurle AaHHbIx Ha rlpoqeccopax cr4creMbr, nepeAaqa zut[opnaarquu tro cerr4,
reKyrrla{ orIeHKa pel$eHnx zcxoAuoft Bbrqr,rcJrr4Telruofi s a4aulr),
. llponeAeHr4e MeHToB B pelKr{Me vrMvffan:,uv nrruucleuuft; nouraronufi,
nocneAoBarellurtft (uenpeprrnHtrfi) v quxruuecrnfi (cepzfiur,rfi) cnoco6sr ilpoBe,4eHrrt
3KCnepvMeI{TOB; OAHOBpeMeHHOe BbrnoJrHeHpre HecKoJrbr{r4x 3Kcnepr4MerrroB B pe}KLrMe

pa3AeneHl{fl BpeMelll4 l;rfl pa3Hbrx Bapr4 aHToB TorroJrorr.ru BbrqncJrr4Teltuofi ct4 creMbr.
II apaM eTpo B saxaqklJ Ko Jrr.rqecTBa rrp oqec c op o B r,r T, n.,
o Aualzs pesylrfaroB c t4crIoJIb3oBaHVeM cBeAeHlrfi us xrypnarJra eKclepr4MeHToB; orIeHKa

BpeMeHlr pellleHr,rt q B 3aBr4Cr4MOCTr4 or pa3MepHOCTr.r 3aAarrr{ r{ KoJrr4lrecrBa rTpoqeccopoB;
nocrpoeHl4e sanncu$ocreft ycnopeHnfl.u eQ(perrranHocrr..r flapanJreJrhHbrx Bbr,]LrcreHr4ft,



. flponeAeHr{e KCIrepr.IMeHToB B pelKr4Me peanbHblx rlapanneJrbHbrx BuvucleHr,tft;
eJlbHbrx rlpofpaMM B Br.rAe MHO)r(ecrBa I{e3aB[cr4Mbrx rrpoqecooB Ha oAHoM

nrtft 4ocryr r( MHororpoqeccopHofi nrr.rucrllremHofi crrcreMe (nnacrepy);

BbII]OJIHEHIZE ilA

rpoqeccope; y4an
cpaBHeHr4e ux oIIeHoK I{ pe3yJIbTaToB peanbHbrx Bbrqr4 oJ[rTeJrr,HbIX sK0nepr4 M 9HTOB.

5. Pa rrapaJrJreJrbHbrx nporpaMM c r,rcrroJrb3oBaHr.reM TexHoJror'rllr op enMP
O6uar KTCPI,ICTI4KA TCXHOJIOII4I,I OPENMP: IIOTOKIa, IIAPA]INEJI];I{rIE O6IACTU,

pacnpeAeneHr{o

llpuuep
rroroKoB. Kpzln

zcnesufi Me)KAy rroroKaMr,r.

Cxampuoe [por.r3BereHrze BeKTopon. l-no6aJrbHbre v JroKaJrbHbre AaHHbre
Ire ceKrlrrrr Aocryna K pa3AenfleMbrM AaHHbrrr,r. Cunxpourv3arryfl,.

flpurraep 9. MHOxteHIZe MaTpI4II (BapI4aHTbr pacnapannerrr4BaHr4fl. uJroxeHHbx ur4KJroB,
CAMOCTOflTCJIbFIOE ae 3).

6. IIpa M rro parpafiorne [apaJrJreJrt Hbrx aJrroptrrMoB H uporpaMM Arq
perueHuq 3aAaq rxlrcJrlrreJrbnofi uareuarrrrtll

llpunrep I llapalnelrHar coprr4poBKa: anfopr.rrMbr ny:trptxonofi coprnpoBKt4,
v 6ucrpoft coprr{poBKn (ntnolneuze 3a1atvrs. rroA pyKoBoAcrBoMcoprt4poBKr4 tU

npenoAaBaTeJrrr).

llpzrr,rep 11 3a[a'tu o6pa6orrn rpa$on : [ocrpoeHr{e MrrHrrMaJrbHofo oxBarbrBaroilIef o
AepeBa, [or4cK x nyr:efi (cauocrorreJrbHoe zaganne 4)

tto MeroAaM rrapaJrJreJrbHbrx nrruzclreuufi AJIfl perrreHufl7. IIpa
au$QepeHrlrraJrbH x ypaBHenr,rfi e .racrHbrx [porr3BoAubrx

O6qar plcrr,IKa MeroAoM KoHerrHbIX pasnocrefi (rvrero4 ceror) AJLS rlHcneHHofo

perxeHr4f, IllranbHbrx ypanHeuufi .

Mero4r,r BaHilg, MeroAa KoHer{HbIX pasHoorefr Anfl BbrrIpIcJII4TeJrbHbIX

aMf,Tbro (oprauusaqvr B3aHMor4CKJrrOqeHr.r fl. rns. orIeHKr4 rrorperrrHocrr.l
cIrHXpoHr43ar\vLr, npooleua cepvanu3al\uL| ut 6loxnponrn, o6ecneveHze

cneAoBarenbHofo u ilapanJrenbHoro Bapr,raHToB pacqeroB, BoJrHoBEre

CXEMbI BbITIHCJIEHI,I

orrepeAu za.aanwfi).

, 6Jtouuax cxeMa pacflpeAeneHtrs. AaHHnx, 6arancvpoBKa, ucr]oJrb3oBaHr{e

Meto4t,I [apiurJreJrprBaHrrs. Merora KoHeqHbrx pa^:Horlrefi 4nr Bbrqr.rcJrrzreJrbHbx

cr4cTeM c pac nofi narra.srrrc (lenroq]F.afl. Lr 6roqna-s cxervrbr pacnpeAeJreHu{ AaHHbrx,
BOJIHOBbIE CXEMbI uue ileuuit, orIeHKa rpyAoeMKo crr,r nepeAavn 4aHHux).

llpaxrznyv pelrreHr,rrc 4z{$epeHrlr{aJrbHbrx ypannenufi B rracrHbrx ilpor43BoAHbrx c

cr,rcreM c o6uefi
peureHr4r, us6brrox

TO)KNECTBEHHOCTI,I

I4CNOJIb3OBAH}IEM

BbII]OJIHCHI4E BI;III

napaMeTpoB r4 II

rlayqHo-TexHrlqecKrrx 3aAaq

oreKrr PLAPACK: crpyKrypa,
12: Vuuoxenne aTpl{q - I{crroJlb3oBaHr'r e

o-rrccJreAoBarelrcrofi cHcreMbr ParaGrid (nocraHonra 3allaqv,
uit, nusy aln3arJlrg AaHHbIX, aHaJIIr3 pe3ynr,TaroB pacr{eroB, r43MeHeHHe

I,IE BrIqI,,ICJIEUUfi ).
8. Ilparcru rro ucrroJrb3oBaHrrK) 6n6luorerc rrapaJrJreJrbHbrx MeToAoB AJrfl

perrreHl{fl cJlo}r(Hbt

O6sop 6ra6 o6rextlt, MeroAr,I, ucnoJlb3oBaHue. Ilpurr,rep

PLAPACK (r,uuolueune 3a1alr4fl. noA

BbrrrucreHutrt gtn peureHuq 3aAaq

mo6alrnofi
oAHOMepHbrM

upurraepu).

pyKoBoAcTBoM.rI

9. llpamru M IIO MeTOAaM IIapaJrJIeJrbHr,rx

MHoroMepHofi nrno bHOH OTITI{MII3AUHU

O6rqas x Ka upe4nrernofi o6lacru (nocrauonxa 3aplaqu
oTITI,IMU3aUVIU, pe s pa3MepHocTu l,nfl. cBeAeHr4r MHOfOMepHbX 3anaq K

nocraHoBKarra, unQo oHHo - crarldcrllqecKrle altf opr{TMbI rno 6anlu oro nor4cKa,



pa3rnqHbx ceToK

MHOfOMepHOT

llapallenrHoe

HAYqHO-TEXHLI

BOCCTAHOBJIEHPIC

(rr,ruoronpurep

CI,ICTEMbI

Bbrqr4cJreHufi. nus
rrpoAonxeHHe lBbr

naoopaTopHbre 3aH

e o6y.{eHue n

rpex uenonex);

rrpoeKTr{poBaHHfl O

rrpI,IMeHeHr{eM KOM

npoexropa unH 3B

TexHoJrofrrft.u[s Nao

paooraroqzx

6.

A

5.

Mero4rr

e4uurrfi, fap

1.

2.

3.

7. CouacoeaHze B Mynbrr4rrpoqeccopHbrx cr4creMax c o6qefi rraMsrbro.

Zcnom3o Ire MHO)KeCTBeHHbrX pa3BeproK Tr{rra Kpr4Bofi lleauo rnfl rrocrpoeHufl,
B ooJracrr,r perreHr4s onrlrMr43arlnonuofi 3a!.arryr. Cne4enue npo6reuu

r43arJr4r4 r< CeNreftcrey oAHoMepnrrx uxsopMaur.roHHo-0oBMecrr4MbD( 3aAaq.

ve 3aI.aq flopo]r(AaeMoro cerueficrBa r,r cxeMa rzn(foprr,raqrroHHhrx o6Menos.
O6usocrr Morp eHHoro noAXoAa AJII p eureH ufl p flI.a BbIrrI4cJILITeJIbHo rTplAo eMKr{x

3AAArr (r4HTerp[poBaHl4e, peilreHlre cucreM ueluHeftnrx ypanuenuft,
clauocreft, [or4cK peureuufi, orrrl,IMaJrbHbrx no Ha6opy Kpr4TepI4eB

onruMr{3arlun) u r.7.).
llparrunyrvr perrreHr4ro 3a4aq MHoroSKcrp eualruofi orrrr.rMr43 arl nv c ucilQ rrb3 oB aHr4 eM

brx Bbrrrr4cleHufi A6conror 3xcuepr (uocrauonra 3ara-clm, BbrrroJrHeHr4e

VI3AL\T1fl, AAHHbIX, AHAJILT3 PE3YJIbTATOB PACIICTOB, I43MEHEHI4C IIAPAMETPOB I4

uzfi).

5. OEPA3OBATEJIbHbIE TEXHOJI Or:VfuI

. JIEKIII4OII LTIg.AqC](.Afl. CrrcreMa o6yveHur (rpa4nrluoHHbre JreKrlrroHHbre

x):

Elnbrx fpyrrnax (nunorueHrze la6oparopHbrx pa6or B rpynrax u3 ;.Blrx vnpr

o rraaoTep- r'I (4euoucrparlns na laooparopHbrx 3aHflTr4flx rlprrHrlr.rrroB pacqera
qecKI4x Agralefi u onr[rrecKzx cucrena):

. NPI{MEHEHI,IE Mynbrr.rMeArza rexnolorufi (npone4eHHe neKrlr.roHHbrx zaustuit c

bIX rrpe3eHTarllrfi u AeuoHcrparlktoHHbx poJrr4Kor] c rroMorrlbro
).

. uHoopMarlr Iro-KoMMyHr,rKarlproHHbre rexHoJroftru (uprEureueHrae rzn(foprvraqr4oHHbrx

Hra reKyrrleft ycnenaeMocrt4 cryAeHToB lr KoHTponx snauuit).

OqHhIE CPEACTB A TJIfl TEKYIIIETO KOHTPOJTfl
IIMO CTI,I, IIp OME]I{yT OqHOfr Arrn CTAUI,II4I rro pIlT Of AM

OC oEHI4fl AI4 C III4IIJIIIHbI It yTIEE IH O -M E T OAT,ITIE C K O E
qEHI4E CAMO CTO.fl TEJIbHOIZ P.q.N rOTbI C TYNEHT O B

peftrunr-rcoHTpoJrr0:

Peilmuuz-rcoumponu Nel
CISC- u RISC-n pu. OuronHbre r{eprbr RISC- apxr{TeKTypbr.

6.O
YCIIEB

a) Bonpocu

flosrrrlreHze

OIITI4MTUIbHOfO

rrpoqeccopoB 3a clrer xonneftepu3arlnu. Ycrosuq
Krlr,roHr{poBaHr4fl KoHBer.repa.

Cynepxonnefiep ble v cynepcKanrpHbre lpoqeccopbr. Brr4eleHrae He3aBr{cr4Mo

ficrn: IU, FPU, MMU, BU,
brrreHr{.s Herarr.rBHoro BrruflHvts. uncrpyrqrfi lepexoAa Ha

[por,r3BoAr4TeJrbH npoqeccopa.

flosrtrxeHze n I{3BOAlrTeJrbHocTr4 rrpoqeccopoB 3a cqeT BBeAeHr4t

ait, c npxwtofi ganvcuo, c o6paruofi ganucrrc.

Opranusaqzx x
K3IIIII.

-rraMrrrr. Alropurutr 3aMeHbr AaHHbrx B KStrr-IIaM.gru. cne{LraJrbHbre

Ksru-raMsrra. Ksruz:



8. Buarr MHoro qeccopHbrx apxr{reKryp.
9. llo44epNra ru ro3aAaqHocTlr lr MHoforrpoqeccopHocTr{ clellr4aJrbHbrMr{ r{HcTpyKrlr{sMr{

vrca;;lrfl AaHHbx Bo BHerrrHefinavgtu.
eccop, npoqecc. OcnosHrre cocraBJrrloulr4e npoqeccai cocrorHr4t

rpoqecca. Br4pTyanbHafl, ilaNtflTb, MexaHr.r3Mbr TpaHcIsrIVtl aI.peca,
11. MexaHusNaH rauo4eficrnul IIpoqeccoB. Pas4elrevar rraMrrb, cervra$opbr, cr4rHaJrbr,

noqToBbIe KZ, co6rrrus. 3a1arru (threads). CpanueHue c upoqeccaMrr. Pecypcu,
npuopr4TeTbr.

CB'3bIBAHI,IE,

12.Butar aIIlapaTHbIe, nporpaMMHble, aKTI4BHbIe, IaCCIIBHbIe, JIOKaJIbHbre,

pa3AeJrreMbre, HbIe, BpeMeHHbIe, HeKpVTIiIrIHbIe, KpI4TZrIHbIe.

Peitmuue-rcoumponu Ne2

1. Tunrr B3al.rMo cTBr.rf, rrpoqeccoB: corpyAHuqaroque v rKoHKypr{pyroque flpoqeccbr.
Kpurzuecrze KIII{I{, B3ar{MHo e rzcKJrroqeHr.re rrpoqeccon (s aaa.r).

2. flpo6nerrlrr, nos KaIOrIr{e npr4 cr..rHxpoHr43arlrzr4 3aAaq lr LrAeLr ux pa3peIIIeIJIIs..

3. CocrosHzsu ecca14 MexaHrz3Mbr nepexoAa rz3 oAHoro cocTo.flHr4.s B Apyroe.
IX-cacrelru.

ueccaMr{. (DyHxquz fork, execl, execv, waitpid. llpuuepu ucnoJrb3oBaHvfl.
6. Pa6ora. c crrrH . (Dyuxqux signal. llpranaep r4crroJrb3oB aHvn.
7. Pag,4erxeivrils (Dyuxqraz shmget, shmat, shmctl. flpulrepu rdcrro Jrb3 oB aHns.

8. Cervra(fopu. KIII{II semget. semop, semctl. llpnvrepu ficrroJr b3oB an:as..

9. Co6urux. IIpH r{Tr.rBHbre oleparlr{r4. Opraunsaqr{r B3ar4Mol\efi.ctsus KJrrder{T- cepBep c
rroMolllbro 0oo w,

10, O.repegu ueuufi. @yurqzz msgget, msgsnd, msgrcv, msgctl. flpzneprr
LICIIOJIb3OBAH

I 1. Vnpanneuue qaMr.r (threads). (Dynxqraz pthread create,

Ilpurvrepu ucn b3OBAHI,Ifl.

12. O6renrbr cLrHX LrcA\UV

ilpoqeccopa.

10. llporpanrrua,

4. Crau4apru Ha

5. Vnpaueune u

pthread murtex_

tIcIIOJIb30BetHlilfl.

l3. O6rerrbr clrHx HVI3AUnVI

pthread cond-

bHbre npoqeccbr, cesgrrnaHr,re. crarnqecxoe lr At4HaMr.rtrecKoe

runa mutex. (Dyuxqnu pthread_mutex_init, pthread_mutex_lock,
pthread_mutex_unlook, pthread_mutex_destroy. llpunaeptr

rvrua condvar. Oynxqrara pthread_cond_init, pthread_cond_signal,
pthread_cond_wait, pthread_cond_destroy. llprarvrepu

rylock,

II CIIOJIb3OBAHVIfl.

14. llpunaep multi pofpaMMbr yMHoxeHr.rr MaTpr{rlbr Ha BeKT'op.

Peilmuuz-xoumponu Ns3

1. Message Passin Interface (MPI). O6uas crpyKrypa MPl-nporpaMMbr. (DyHrcqrau MPI_Init,
MPI Finalize.

2. Kotr,rivryuuxarop MPl_Comm__rank. flpurr,lepu
PICIIOJIb3OBAHLIfl..

flonapHsrft eH coo6qeursNaz. (Dyurcquu MPI_Sendl, MPI__Recv. Ilpurr,repu
T4 CNOJIb3OBA,}II{Ifl.,

BoAa B MPl-nporpaMMax. llprzrraeprr.Onepaquu n .- b DtI5u Aa l' ryl.-f r-upur pixl\lNrix . I rpl4Mgpb^.

e Bo3Mo)KHocrrr Anf, norrapHoro o6veua coo6rqeuuanau. (Dynxquu

PT_Sendrecv_replace.

BO3MO}KHOCTI,I NNfl rlouapHoro oOnaeua coo6rqenuxnau. (DyHxqraz

Testany, MPI_Wait, MPl_Waitany

IIIeHT{{ r4 rix Br.rAbr.

Oynrqrau MPI_Cs6p_rir.,

aJ.

4.

5.

6.

Ionomrrare,nrH
MPI-Sendltlst,

,{onomrzre.nnn
MPT_l5sn4, MPI Irecv. MPI Test. MPI



7. Kortrtexrunnrrft

8, Kouer<runurrft
MPI_0p_c
r,rHTerpaJr.

9. Bpeur n MIPI-u

10. Ilpuivrep MPI-
11. {ouonur,rreJrbH

MPI_Gather, M
12.llepeculra

MPI_Type__str

IICIIOJIb3OBAHI,I'

1. Hannlrure
(MPI_Send, M
uHuuva[Lr3u

BCeM flpoqec

ilpoueccoplbr

npoqeccop; Hy

sKpaH B

2. Hanzurnre r
(MPI_Send,

ouepe4norZ n
cneAyrotqeMy

3. Hannurure npo

rrepeAarouyrc

4. Hanuuure
peanu3yroqyro

coo6uleuur or
r) Ilpntrepn

1. HncleHHoe

TeIInoIIpoBoAH

2. Huclennoe
TennonpOB0AH

3. rlzcleusoe

TEIIJIOIIDOBO,

4. rlnclenuoe

TeIInOnpoBcl

5. r{zcleuHoe pe

r,rTeparlI4oHFrbIM

6, Vzcleuuoe
MeTo,IIoM OIoIIH

7. Mo4eluponaH

IIOTOKOM TA}A

8.

9.

9nclesnoe

u ax. (DyurqeM MP T_Wtime, MP I-_Wticl<. llpunrep 14 crrolrb3 oB aHnfl.,

MbI yMHO)r(eHHfl MTtpvrlbr Ha BeKTOp.

BO3MOXHOCTV ANfl KOJIIIEI(TIIBUOTO O6VEHA MACCU BAMI{ AAHHilIX. @YUXUUN

tr_Allgather, MPI Scatter,

AaHHbrx. Cos4aHue HoBoro MPl-rraua AaHHbrx c rroMorrrbro

Oyur<qzrz MPl_Address, MPl_Type__commit, Mpl__Type_free. llpzrr,rep

6) Srcrauen oHHbIe 3aAarlu:
My, r,rcrroJrb3ys Oloxupyroque KorMMyHr.rKarlrdoHr{bre $yunqzra

I-Recv), peanr43yrorqyro cJreAyroqnfi alroptrrM: Ha HyJreBoM npoqeccope
nepeMeHHaq (float a); nyleaofi npoqeccop pa cbr.rraer rrepeMeHHyro a

p?M, BKrloqas caMofo ce6x; nocJle nonyr{eHr4t nepeueuuofi a Bce

BJr.f,ror x ueli cnoit unauBr.rAyanbHbrfi Hovrep u repeAaror ua uylenofi
[poqeccop floryqaeT oT BCeX npoqeccopoB AaHHbre r4 BbrBoAr.rT Ha

HoMep npoqeccopa, rrepecJraHHoe r{M 3HarreHr4e nepeveuuofi a.

rpaMMy, Hcnonb3yq 6loxnpyrcque Kor\4MyHr4Kaur{oHHhre

I_Recv), peanrd3yroqyrc anropr{TM rreperartu AaHHbrx rro
eccop Aolrs{AaeTcfl coooqeHlrs. oT npeAbrltyqefo r.r rroTo\4
qeccy.

My, ucnonb3yr KoMMyHr.rKarlrroHHrre (f ynxqvrra (MPI_Isend, Mpl_Irecv),
yuepuufi MaccrirB MexAy AByMs npoqeccopaMr,r"

My, r4cnoJrb3yfl KoMMyHr4Karlr{oHHyro QyHxqzro (MJ?I_Sendrecv),
fopr.rrM [epeAarru AaHHbrx no Konbrly: oqepeAHoft npoqeccop Ao]rs4Aaerc.fl

rr rroroM rrocbrJraeT clreAyroil{eMy npoqeccy.
e reMbr KypcoBbrx pa6or:

cpelcrBaMta MPI/OpenMP AByMepHoro HCJII,,IFICT4 HOf O VDABHEHH.g

nerwueiluofo ypaBHeHhfl

seluueftuoro ypaBHeHr4-fl

MeroAoM [poAonbHo-noleperrHoft nporoura
eHr{e cpeAcrBaMr4 MPI/OpenMP 4nyuepHoro

Irr4e cpeAcrBaMr.r MPI/OpenMP gnynrepuoro

c rroMorrlbro cxeMbr rrpeArrKTop-KoppeKTop

Hr.re cpeAcrBaMu MPI/OpenMP rpe)ffepHoro Jrr4HerrHoro ypaBHeHr4t

ypaBHeHur flyaccoHa

ypaBHeHr{r llyaccoHa

c [oMolrlbro snnofi pa3HocrHofi cxeuu
eHrre cpeAcrBaMu MPI/OpenMP AByMepHoro

oru 3efiaeff
HI,Ie cpe,4crBaMr{ MPI/OpenMP AByMepHoro

cpeAcrBaMu MPI/OpenMP npoqecca egauN,roAefi crBLrfl. TBepAbIX rra crr4rl c

I4e cpeAcrBanrra MPI/OpenMP AByMepHoro ypaBHeHr.rs repeHoca

o6ueu coo6qenzxrr,rz. (Dyunqzn MPl_Barrier, Mpl_Abort,
o6rraeH coo6rqeHnruz, (DyHxqr.tu MI,T_Reduce,

MPl_0p_free. flpuuep MPl-nporpaMMbr, ntrvuclnorqefi

c rroMorrlbro cxeMbr pacqenneHr4t

urepaqufi

MfI Bcast.

MPI_AIlreduce,

o4pe4ereHHrrfi

QyHxqzz
KOnbrly:

IIOCbIJIAET

BrFrr.{cneFrue pa ra rporr3Bolruofi Marpr{ubr cpeAcrBaMra MPI/OpenMP



10. Mo4enapoBaH

nJracTr4Hy

r) Cauocro
1. llo,r

2. llo,r

I43 BbIIIOJIIIEH]

Borrpocbr npen

3. Pa6

1)

2)
a\))
4)

s)

6)

7)

8)

e)

10)

11)

Pacnpe4eleH

3 cpeAcrBaMu MPI/openMP rpoqecca rpoxoxAeHzr neft-rJpoHoB qepe3

feJrbHafl pa6ora cryAeHToB:

oroBKa K TeKyrrleMy KoHTponrc r{ npoMexyro-nuoft arrecrarllrr4.
oroBKa x la6oparopHbrM pa6orau u oQoprr,rneHr.re orrreroB rro pe3yJrbraraM

r" Kourponb ocyuiecrBJrflercr Ha saHflTlnx B BrrAe ycrHbrx orBeroB Ha
qaBaTeJrt rro coAepr(aHr4ro oTrreTa.

ta c AoloJrHzrelrnofi nvreparypofi IIo BorrpocaM, BbrFreceHHbrM Ha

)e r,r3yqeHr,re. Konrpolb o cyulecrBJr.f, ercfl Ha gK:i aM eHe,

{ocrouHcrna r4 HeAocrarnu SMP- n MPP- apxu:TeKryp Bbrqr,rcnrreJrbHbrx

I4CTEM.

)'rnuque nonsrrafi npoqecca r4 rroroKa B oneparluoHHbrx crzcreMax.
Ipo6leivru cr4HxpoHr.r3 ar\uv 3al.aq rrprz napanJre.rrbHoM nporpaMMrtpoBaHr4rz.

)lan4apr OpenMP. Hasua.{eur4e.

)yuecrnyroqr4e peanr3arlrrrd crau4apra MPL
Iporoxomr o 6rraena AaHHbrMr.r Me)KAy rrp oqecc aM 14.

lcnomsonaHrre yrr4 rrr4Tu MPIRun.
)rua4na rrapaJrJrenbHbrx npl4noxreuuft .

{eroAur<a orIeHKr4 e Q S exrunuo crr4 Bbrqr.rcleuuii.

eurv3ar\vfl. Marpr,rqHbrx anroplrrMoB cpeAcrBavrz MpI
acrrpeAeJreHHo e pettreuv e 4n(p (p epeHrlr.{anbHrx yp anueHv ft .

e BI4AoB caMocrorreltuofi pa6orrr [o pa3Aena]M Ar4crluilnr4Hbr:
Irb
nln Pa 4en Ar{cquurr.rHbr

Bva CPC
(2) (3)

I
I-{enu r.r 3aAarrl

AaHHbIX

rapanJreJrbnoft o6pa6orxz
2 4

2.
flpunqzuu nc
BbIIIIICJII,ITEJIbI

)TpoeHr.r{ [apannenbHbrx
hIX CHCTEM

4 6

a
J.

Mo4erur ilapu
CI4CTEM

IIeJIbHbX BbftILI CJII,ITeJIbHbX
t4 11 6

4
llpranqzusr pa
aJrfopr4TMoB I4

paooTKr4 rrapaJrneJrbHbrx

rpofpaMM t4 9 6

5.
Czcreirlrr pa:p
rrpofpaMrv{

IOoTKIZ [api]nnenbHblx
6 12 8

6.

flapauellurrr
Anfl perrreHrrs !
BbIIIIZCJII{TCJIbE

tII4 CJIeHHbIe antopl{TMbl
aIIOBbIX 3AAATI

lfi varerraaruxu
6 6 t2

Bcero 46,r. 38 -r. 42.r.



7. yqEE MET OAI,IqE CK OE I,I I,IH O OPMAIII,I OHHOE O EE CIEIIEHIIE
AI,ICUI4ilJII{HbI

rrTepaTypa

il. llapauellHoe rrporpaMMlrpoBaHr{e c r.rcnoJrb3oBaHrleM OpenMP

AaHHbre, - M. : Zurepuer-

- 133 c, - 978-5-94774-

lSnexrpounufi ] / M, lI. Jlenran. - 3nerrpoH. reKcroBbre
Yuvrnepczrer [4H

851-4. - Pexruu

pMarlrroHHbrx Texuolorufi (tr4HTYl4T), 2016.
ua : http ://www, iprbooksho p.rul 522 16.html

2. Auronon, A C. llapanneJlbnoe nporpaMMr4poBaHrre c r4crroJrb3oBaHr.reM Texrxonorrrz MPI
[3ner<rpoHHufi ] / A. C. AnroHoe. -2-e v3A.- 3rexrpou. reKcroBbre AaHr{bre. - M. :

IrlurepHer-YH

a) ocuonuar
l. Jlenuu, M.

8397. - PeNzvr

MATEMATI,IqECKOIO

cynepKoMrlbroTepo

3, Typalluyr, K, A. flapallelruoe nporpaMMr.rpoBaHr.re c rroMotqblo
pc] / K. A. Typalr.{yK. 

- 3-e prsl. -- 3len:rpoH. reKcroBbref3nexrpoHuufi
M.: ZHreoner-Vn urer I4HSopMarIuoHHbrx Texnolornf4 Q4LITYI|T), Afi llu
2019. I 978-s-4486-0506-2. Perxuv
httn:/

6) lono.uuureJrbga JrHTeparypa:
l. Kyluron M. Texuoloruu pa:pa6orrcu nporpaMN4Horo o6ecne.reHas Inr

MoAenr4poBaHr4r Qzsu.recrzx flpoqeccoB. qacru 1. I4cnomsosaHue

yqe6uoe noco6ze/
ocHarrleHHbrx rpaQuuecxrauu ycKoprrren.flMH l3nercrpoHurrfi pecypc]:
Kyluxon VLM.- 3lerrpon. TeKcroBbre AaHHbre.- Honocu6upcx:

Honocz6upcxufi yAapcrBeHnrrff r'exnuqecKr.rfi yHV Bepcr.rr er, 20 .13 .- 40 c.
2. MoAelu peAeJreHHbrx BbrrrlrcJreHuft fSnenrpouHr,rft pecypc] / Touopxon B.B. - M. :

OI43MATJIVIT,2Ol
3. Texuolorus CUDA B rrpr{Mepax: BBeAeHr{e B nporpaMMzpoBaHr4e rpa$ravecrux
npoqeccopon [3ne
n) IIporpaMMHoe

nHufi pecypc] I CaHgepc [n<., Ken4por 3. - M. : AMK llpecc, 2011.
treqeHrre u tr{urepuer-pecypcbr:

1. Jla6oparroprz llapannemurrx uu(poprr,raqr{oHHbrx rexHonorzfi Hay.Iuo-
prccneAo nbrrrr crure Jrb H o ro rI eHrp a Mf y http : I I p ar all elru
2. MPICH:I

Interface (MPI)
performance and widely portable implementation of the lvfessage Fassing

ard. https : //www.mpich. org/
3. Opurzualu MPI : http : //www. mpi-forum. org/docs/docs, html.

8. MATE AJIbHO-TEXHI,ITIECKOE OEECIETIEIIII,IE AI4CUI,II JII,IHbI

Jlerqzoun ayp.Lrropyrkr, ocuarqeuutre gocxofi (4na uena r4nu MapKepa), oxpauoM Ant
IIpoeKrIrzoHHbrx , rrpoeKropou I'r uoyr6yKoM.

AyAuropnu [poBeAeHrrs sauxtnit, ocHarqdHHbre coBpeMeHHbrMr4 rrepcoHanbHbrMr4

KOMIIbroTepaMr.r, HbIMI,I B JIO KANbH}TO BbII{IICJIT4 TENbHYIO OCTb II YKOMNJIEKTOBAHHbIMI4

Irlu(popnaaqr4oHHbrx Texnoloruft (TIHTyITIT),2016. 
- 83 c. -- 2227-

: http ://www. iprbooksho p.rul 7 37 0 4.html
r3brKa C#

.4aHHbIe. -3p Me4ua,

AOCTyna:

neo6xoaururrpr r{ npr4 KJraAHbrM rrp orpaMMHbrM o 6 e cne.reHra et4,



(ozo, no4nncr)

Pa6ouar npo

NO HAIIPABJIEHIIIO

)aMMa Ar,rcrlr4nJrr{Hbr cocraBJreHa B coorBercrr}r4rl c rpe6onaH4rurz O|OC BO

0 3 . 02 OvnaaruenrarrsHas uu 6 oplraruxa u nH $ opMaur{ o}rHbre rexHoJroru pr

.09.2018 roaa

ccuvl Aparenxn C.M.

(ozo, notur,rcr)

JILICT TIEPEYTB EP XNE HI4.fl
PAE OIIEfr IIP OTPAMMbI AI,ICqV IJII,IHbI

Pa6ouyrc n y cocTaBr4n

Peqeusenr
(npe4cmnurelr 4arenx) fen <OC Cens

(uecro pa6oru, AoJrxHoc'rb, OI,IO, no4nncr

llporpaurvra paccM Ha 14 oAoopeHa Ha 3ACgI.aHljU u Ou.IIM

flporoxol J\bl or .09.2018 roaa

3ane4yroqufi VT Apaxemu C.M.

, uognucr)

Pa6o.raq [porpaM paccMorpeua u oAo6peHa Ha 3ace/iaHnu yue6uo-ueroAr,rqecKoit rcowuccuu

HanpaBneHprr 02. TCXHOJIOfHA

llporoxon l\bl or 0

llpe4ce4areJrb KoM

Pa6o\as rporpaM o4o6peua ua y.re6nufi rog

flporoxon 3ace,qaH naSe4pu J\io oT foAa

3ane4yrorqufi

Pa6oqas rporpaMM OAoopeHa Ha yve6usrfi rog

flpororol 3ace,\aHLI xafte4pu Ne roAa

3ane4yroqnfi xaQ VI

Pa6oqas rporpaMM oAoopeHa Ha yue6uufi ro4

folaflpororol 3ace1aHu xa(fespn Ne

3ane4yrorqufi Apofi


