MuHucTepeTBo 06pazoBanusa n Haykn Poceniickoii Denepanun
PenepanbHOE rocyapCTBEHHOE GIOKETHOE 06pa3oBaTeNbHOe yUpexXIeHHE
BBICILIET'O ITPO(GECCHOHANBHOTO 00pa3oBaHUs
«Butajumupexuii rocyapeTennblii yRHBepCHTET
HMeHnu Anexcanapa I'puropsesnya u Huxonasn I puropsesnya CTo/IeTOBBIX)
(BaI'y)

i ﬂ W Hgy
S g
'o“ ¥ od I’lapﬁ:"ﬂ‘ﬂm-; Ty
&’ q?}; HNDEPCH "“?'n”"'a
PO G o B g a7

/ : L 3

g o i e, 4
X Al e o

2019T.

PABOYAS TIPOTPAMMA TUCHATLINHBI

ITapa/uieEHOE MpOrpaMMHpPOBaHHe

(HAUMEHOBAHME JHCUMITIHALL)

Hanpapnenne moaroroBkm:
UH(GOPMAIMOHHBIE TEXHOJIOTUH

02.03.02 ®DyngamenranbHas  uuHbOpMATHKA U

Ipodunas/mporpamma noaroroBku:

YpoBens Boiciiero o0pa3oBanusi: Gaxagaspuar

®opma 00yueHHs O4HAs, YCKODEHHAS

Tpynoemicocts | Jexmui, Hpamu::. JlaGopar. CPC, PopMa NPOMEKYTOTHOTO
Cemectp 3AHATHH, | pa6oThI, KOHTpoJs
3au., ed./uac. yac, gac \
qae. gac. (3K3./3a4eT)
6 5/180 36 — 27 90 Ox3amen / 27, KP
Hroro 5/180 36 - 27 90 Ox3amen / 27, KP

Bnanumup, 201 51-:




1. HEJIM OCBOEHUSA JUCTTUILIVHBI
IoTpeGHOCTD peeH s ClIOKHBIX IPHKIIALHBIX 33024 ¢ GOJIBIIAM 06HEMOM BBIYHCIICHHIA
W UPpUHIMNNANLHAS OTPaHMYCHHOCTE | MAKCHMANBHOTO GHICTpomeiicTBAS "KiaccHmueckux” - Mo
cxeme dor Heiimana - DBM JrIpHBeJIjH K TIOABJIEHUIO MHOTOIIPOIIECCOPHEIX BBIYUCIUTEIBHBIX
cacreM (MBC). HcnonssoBarue TaKUX CPEACTB BHIYHCIUTENBHOM TEXHHUKHA IO3BOJIIET
CYIIECTBEHHO yBEMUIUBATL MPOU3BOAMTENBHOCTE OBM mpH mo6oM CymecTByIomeM YPOBHE
PasBUTHA KOMIIBIOTEPHOTO 00OpyaoEaHus. IIpu 3TOM, OZHAKO, HEOGXOMHMO "mapayutensuoe”
00o0Iuenre TPaIUIHOHHOM - MOC/EOBATENLHON - TEXHOIOTHE pemucHus 3aga4 Ha OBM. Tak,
HHCIICHHBIC METOAEI B caydac MBC IOIDKHBI IPOEKTHPOBATECA KAk CHCTEMEI IAPALIEIBHBIX I
B3aUMO/IEHCTBYIONINX MEXy COGOM MPOLECCOB, JOMYCKAIOIIMX KCTIOTHEHNE HA HE3ABHCHMALX
nponeccopax. IlpumenseMble alropuTMHYECKHe S3BIKH M CHCTEMHOE IPOrpaMMHOE
obecneueHne NOJDKHBI 0GECIICIHBATE CO3/AHHE napajuleNbHBIX IPOIPaMM, OpIraHM30BBIBATH
CHHXPOHH3ALHIO ¥ B3aUMOVKCKIIIOYEHNE dCHHXPOHHBIX IIPOLIECCOB M T.I1.
IIpeMeToM paccMOTpeHHMs! HAGTOSIIETo Kypca M SBISCTCS H3Yy4CHWE MEPEYUCICHHOTO
Kpyra BONmpocos. Llenk Kypca COCTOMT B M3JIOKEHHE MaTeMaTHYECKHX MOIened u METOJIOB
1apaiIe/IbHOTO  MPOrpaMMUPOBAHMS JUI MHOTOTIPOIIECCOPHBIX BHIMHCTHTENBHEIX CHCTEM, 2
TAIOKE IPAKTHIECKOC OCBOCHHE IIPUEMOB U TEXHHK Pa3spaGoTKH IapasuieibHbIX IIPOTPaAMM.

2. MECTO JUCIHMIUIMHEBI B CTPYKTYPE OIIOII BO

Aucnunna «ITapaniensHoe MPOrpaMMHPOBAHHE» HAXONUTCS B BapHaTUBHON YacTH
OCHOBHOH TIpOdieCCHOHANBHOM 0Gpa3oBaTebHOMN IPOrPaMMEI M OTHOCHTCS K JUCIUILIHHAM 110
BBLIOODY.

JIMCUMILTMEA  JIOTHYECKH M | COICPIKATEIHO-METOJIMYECKH  CBSI3aHA ¢ PSIOM
TEOPETHYECKUX NUCHUIUIAH ¥ NPAKTHK IIPCAICCTBYIOIETO Neprona o0yderHus (ApXuTekTypa
KOMIBIOTEPOB, Omnepaionnbie cmcreﬂdm, ANTOPUTMEI U aJTOPHTMMYECKHE SI3BIKM, SI3BIKH U
METOIEI IPOrpaMMHUPOBAHUS, CHCTeMﬁHe H MareMaTH4eCKHEe OCHOBBI CYIEPKOMIBIOTEPHBIX
TEXHONOTHH). [N yCHENIHOTO OCBOGHHS Kypca CTYACHTHI JOIDKHBEI: 3HATD YCTpOHCTBO M
IpHHNMIEL GyRKNHOHApoBaHus DBM, mMeTs NPEACTAaBICHAE O 06a30BEIX AJITOPHTMAX W
CIPYKTypax JaHHBIX, YMETh l'IpI/IMeH}ITBi}ISBH{H IPOrPaMMUPOBAHHS BEICOKOTO YPOBHSL.

Mucuummua  GopMupyer 3HAaHHS ¥ HABBIKH, HEOOXOMUMEIE B IPAaKTHUECCKOM
ACATENBHOCTH KBAIM(HUIEPOBAHHOTO CHELUATICTA, H3YYaeTCs B KOHIE TEOPETUYECKOT'0 Kypca.
B pamxax yueGHoro mpomecca oHE MOryT GHITH HCIIOTB3OBAHEL IpH IOATOTOBKE BBITYCKHOH
KBaIM(QUKATHOHHOM paboTEL.

3. KOMIIETEHIIMA OBYYAIOIEI'OCSI, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUSA THCITUTLJINHBI MOaYJIs)

B pesynbrate OCBOGHHA IUCHMILIMHBI o0ydalomuics JOKeH JeMOHCTPHPOBATH
CICIYIOIIHe IPOYECCHOHANBHEBIE KOMIICTEHIIHH:

CIIOCOGHOCTh  TIPEMEHSATH B NPO(ECCHOHANBHOW AeSTeNbHOCTH COBPEMEHHBIC SA3LIKH
[POrpaMMUPOBAHUS ¥ S3BIKM 0a3 JaHHBIX, METOMOJIOTHMM CHCTEMHOLM HH)KEHEPUH, CHCTEMBI
4BTOMATH3ALMH [POCKTHPOBAHWS, SJEKTPOHHbIE OGHUGIHOTEKH U KOJUIEKIINH, CETEBLIE
TEXHOJIOTMH, OHGIHOTEKH M MAKETHI TIPOrpaMM, COBPEMEHHEIC IPO(YECCHOHANBHEIE CTAHAAPTEI
HHOOPMAITMOHHEIX TEXHOJIOTHH (OIIK—2D;

CIIOCOGHOCTE K paspaGoTKe ajirOPHTMUYECKUX M IIPOTPaMMHBIX PEIIEHHH B 0GJIacTH
CHUCTEMHOI0 W TPHKIATHOTO npc»rpaMMHpOBaHHﬂ, MAaTeMaTHYECKUX, WHQPOPMALMOHHEIX K



UMHUTAIMOHHBIX MOZEINCH, CO3/aHMI0 HH(POPMALMOHHEIX PECYPCOB INOOGAIBHEIX cereii,
00pa3oBaTebHOr0 KOHTEHTA, HPHKIANHBIX 023 JaHHBIX, TECTOB H CPEACTB TECTHPOBAHHUS
CHCTEM H CPEIICTB Ha COOTBETCTBHE CTAH/IAPTAM U HCXOIHBIM TPEGOBAHIAM (OIIK-3);

CIIOCOOHOCTh  MCIIOJIE30BaTh  COBPEMEHHEBIE VHCTPYMEHTAIBHBIE M BBIYHCIUTEIHHEIC
cpencraa (11K-3);

CIIOCOGHOCTh  KPHTHYECKH 11€PEOCMBICINBAT, HAKOIICHHEIH OIBIT, H3MEHATH IIPU
HEOOXOZMMOCTH BHJT H XapaKTep cBOei NpoheccHoHaTbHOlM nearensHoctH (T1K-5);

CHOCOGHOCTE  3Q()EKTMBHO IPAMEHATH Oa30BElE MATEMATMUYCCKHE SHAHHS U
HHGOPMAIOHHEIE TEXHONOTHY NPH PElleHAN IPOCKTHO-TCXHUYECKHX H NPHKIANHEIX 3a7ad,
CBASAHHBIX C PAa3BUTHEM U HCIIONB30BaHHeM HHQOPMAIMOHHBIX TexHoNorui ([TIK-6).

B pesynsrare ocBOeHHMS AMCHMIUIMHEI 0Gydarommiics IomKeH JEMOHCTPUPOBATH
CIEAYIOIIUE PE3yNbTaTEl 06pa30BaHUS !

1. 3HaTe: KjnaccmuKanMIo pacHpeleNeHHBIX  BHMHCIHTE/LHBIX CHCTEM, METO/EI
TIOBBIICHHUA  [POU3BOJUTENBHOCTH BBIYMCIHTENIBHBIX CHCTEM, IIOAXOMBI K IIOCTPOEHHIO
NapajIeNbHBIX AITOPUTMOB; :

2. YMeThb: caMOCTOSTEIEHO IrISBJIe;KaTL TOJIC3HYIO Hay4YHO-TEXHHUYECKYIO MH(DOPMAIHIO K3
Pa3IMYHBIX ~ HCTOYHMKOB, INPHMEHSTh  M3YYCHHBIE METONBI  IIpH IIPOEKTHPOBAHUHI
PacIpeIeIeHHbIX AITOPUTMOB; ‘

3. Buagers: HaBBHIKAMH HCIIOJIB30BAHMS COBPEMEHHBIX CPEJCTB PCIICHHS BEIMUCIHTEILHEIX
3a1a4 JUIsSL CHCTEM C pacIpe I/ IEHHOM TaMSITBIO.

4, CTPYKTYPA COIEPKAHWE JAUCIIAIIJINHBI MOOyJIs)
OO6mast TpyI0eMKOCTh AVCHUILIMHEI COCTABISET 5 3a4eTHBIX eauuuIy, 180 yacos.
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Ipuniune:
paspaboTku
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IpOrpamMm

Cucremsl paspaboTku
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COZ[]EPDKAHI/IE ANCIHUTIJINHBI
- JIEKIIUH

1. IMesin w1 3ana4n BRenenus ndpaﬂnenbﬂoifl 00padoTKH JAHHBIX

1.1. Heo6xogumocTh

Orpannyenne MaKCI/IMaJIE.HOI\/'Ii HPOU3BOIUTENILHOCTH  OJHONPOLECCOPHEIX  DBM.
Iocrosunas HeobxommMmocTh pemzeH:m;I 3a/ad, IPEBBIIAIONINX BO3MOKHOCTH COBPEMEHHBIX
9BM (npoGiremsr "Gomsmoro BbI30Ba"). Heob6xomumocTs kosmekTHBHOrO peXuMa perneHus
3ajia4. ABTOMATH3aLlHs YIpaBICHHUS DPACTIPE/IENEHHBIX TeXHIUCCKHX cucteM. Texuuyeckue
TPeOGOBaHHS [0 CHHXKEHHIO CTOMMOCTH Ii IIOBBIIICHUIO HA/IEXKHOCTH.

1.2. Ucropusn BBenenns napaJjuiemsma

ENIAC, IBM-701, 704, 709, ATLAS, CDC 6600, 7600, ILLIAC IV, Cray-1, Ons6pyec.

1.3. Paziuaue Mﬂorosanaqnme Napa/uIeIbHBIX U pacnpele/IeHHbIX BBIYMCICHUIT

1.4. IIpo6aemsi HCIOJIB30BAHMS apa/lIeH3Ma

CymecrBoBanne TIOCNEIOBATEIBHBIX ~ ANTOPHTMOB  (3aKOH Ampans). TloBblmrenue
[IPOH3BOAUTENEHOCTH n«ocne;:[OBaTeﬂme KOMIBIOTEPOB  (3akoH  Mypa). Ilotepu Ha
B3AUMONEHCTBHE W mepelady MaHHBIX (THIOTe3a Munckoro). Beicokas crommocts
TlapayieNbHEIX CHCTeM (3akoH I'porma). ;"HOCJ'IC,I[OBaTeJIBHOCTL" CYIIECTBYIOUIMX aITOPHUTMOB W
IPOTPaMMHOTO 0GeCneYeHHst. 3aBHCHMOCTS 3 PeKTHBHOCTH nAapanieIsHBIX BRYHCICHEH OT
yuera ocobeHHOCTel ammaparypsl. CloxHOCTH Pa3paboTKH Mapa/eNbHEX AIrOPHTMOB.
Tpynoemxocts mposepxn ].'IpaiBI/IJ'IBHOCTI/I%HapaJIJIeJILHBIX IIPOrpamm.

2. IlpuHIMIBI HOCTPOEHNS HAPAITEbHBIX BBIYMCIHTENABHBIX CHCTEM

2.1. IyTH xocTIKEHUS MapALIeN3MA

DyHKIIHOHABHBIE BEIMHUCIUTENBHEIE  YCTPOHCTRA. MHoroyposHeBas ® MoxynsHas
namath.  KoHBeHepHEIE W BeKTOPHBIE  BBIUHC/ICHHS, IIpoumeccopusle  MaTpuIsL.
Muoronponeccoprsie BBI‘II/ICJII/ITCJ‘I]BHBIG? CHCTEMBI C OOIIEH H paclpeleneHHON IaMSITHIO
(MymsTHIpOIIECCOPEI 1 MYJIETHKOMITBIOTEPEI). MHUKpOIponeccopHEIe CHCTEMEL.

2.2. Cnocods1 mocTpoenns MHOrONpPOLECCOPHLIX BHIMHCITHTEIBLHBIX CHCTEM



CxeMbl KOMMyTau# (IonHas KoMMyTauuss - ofas mamsaTs, [EPEKpPEcTHEIE
KOMMYTaTOPEL, JIOKAJIBHBIC CXEMEI KOMMYTALIMH - O0IIas IIHHA, PEeIeTKy, KJIacTepEl). AHaIN3
TI4pAJUICIBHBIX AJITOPUTMOB M THIIOBBIC TOIONOTHH CXEM KOMMYTAIMH — KOJIBIIO, JHUHEeHKa,
PCIIETKH, NONHBIA rpad, rumepkyl, Top, AepeBo. AnnapaTtHas peanu3alids M HOpOTPaMMHAs
OMYJIALIUA TOLOJIOTHIA.

2.3. Buasl mapaaiebHBIX BBIMHCIHTEILHBIX CHCTEM

CynepOBM.  MHOrompoueccopusle  BBIYMCIHTENBHBIC  KOMILIEKCHI (MBCQ).
MHoromamHHbIe BEMUCIHTENEHbIE KOMIUTEKeE, Ceti DBM.

IIpumepsl COBpeMEHHBIX BBICOKOIPOM3BOMUTENBHEIX BEIMHCIUTENBHIX cucreM (Cray
T932, IBM SP2, HP Exemplar, ASCI RED). CynepKoMIBIOTepHBIE BEIMACIUTETBHbIE CHCTEMEL
B Poccum.,

2.4. Knaceupuxanus MBC

Cucremaruxn ®munra u Hlopa. [ToToku maHHBIX (xomanx). CTpyKTypHas HOTALHS
Xoxnu 1 Jxecxoymna.

2.5. Onenxa npoussogureasHocT MBC

Ofmiee BBIpaXXEHHE M1 OLEHKH IIPOM3BOUTEIBHOCTH s pasHoro Ttuma MBC.
Maxkcumanbaas — (nuxopas) MpOU3BOAUTENBHOCTE.  CTenmeHs  mapamnenusma — ([ImHa
HOJIYIPOH3BOAUTENEHOCTH). Y aensHas IpOM3BOAMTENEHOCTS, 3HAYCHHS TOKA3aTENCH Ui psifia
MBC. i

3. MoxedpoBaHe U aHAN3 NapaJieJbLHbIX BhIYHCICHHH

3.1. Mogenu napa/LTe/ b HbIX BHIMHCTATENbHEIX CHCTEM

Komnelotep ¢ HeorpamdeHHBIM Iapamienn3MoM  (mapakoMuoeloTep). Mopenn
MHOTOLPOLIECCOPHBIX CHCTEM C OOmIeH M pacupeneneHHol mamsateo. Moeis KOHBe#epHOi
CHCTEMBEI, ‘

3.2. Mogess ajiroput™a B Bl/l}.I}C rpaga "onepanj - onepanun"

IIpencraBnenre anmroputMa B BHJIE rpaa MOTOKA JAHHEIX. Pacnucanue napauie bHbX
BEMHCHeHui. [lokasarens BpeMeHHOM (CIOXHOCTH aroput™Ma. OIleHKAa BpeMEHM BEBIIOJHEHHS
anropuT™a Ui IapakOMIbIOTepa (LpeelbHOe pacapaliieMBaHNe) 1 I CHCTEM ¢ KOHEUHbIM
KOIIMYECTBOM IIPOIIECCOPOB. 3aBHCHMOCTH OIEHOK OT TOMOJOIHH rpada anropurMa u
HEOOXOZUMOCTh  ONTHMM3ALUM  CTPYKTYpbI rpapa. CrocoGbl TOJNYYEHHS ONTHEMAIHLHOTO
PpacIuCaHys BEIYUCICHUMN.

3.3. Moaenns napanie/bHbIX BBIYHC/ICHNN B BHIE CETH Ilerpn

OcHoBHbIe OHATHS Teopuw ceteil [letpu. Vicnons3opanue cereif Iletpu mns onmcanus
[apajIeNIbHBIX BEMUCICHUH. JIeMOHCTpanua OCHOBHBIX MpoGJeM IapallIebHBIX BEIUHCICHHIL:
CHHXPOHU3AlHs, B3aUMOUCK/IIOUEHHE, GI0KMPOBKA (TYITHKH).

3.4. Mogenn nmapa/iieJibHbIX Blj&l‘lﬂCﬂeHI/lifl B BHJe rpada "'mpomecc-pecype’

Ionsitue mpornecca. CHHXPOHM3AIUS IapalIENbHBIX HPOLECCOB. Anmnapar coGBITHI.
IIpumep peanusanuu B onepanuonsoii cucteme Unix.

Bsanmounckirouenne mapannensHEIX mpomeccos. Konnenmus pecypca. Mexanusmern
BSAHMOMCKIIFOYCHUS: anroput™ Jlexkepa, cemadopsr (delikcTpa), MoHHUTOPEI (BupT). [Tpumepsr
PCLICHHS CTAHAAPTHEIX 3a/ia¥ B3aHMOWCKIIOYEHHS: KOJIBLEBOH Gydep, mpoGreMa "duTatenu u
nmucarenu”,

Bzanmoneiicteue TApAIUENBHEX  NPOLIECCOB  MOCPEACTBOM ~MEXaHM3Ma  Iepeadn
coobIeHnit. MeXaHu3MBI epe/adi: 0YepellH, MOYTOBEIE SIUKH, TOpTEL IIpuHNMN panpesy B
a3pikax Ana u OKKAM.



Ilpobnembl  B3ammopeiicteus  mpomeccos.  [loHsTHE TYIHKA M YCIOBHS €ro
BOSHHKHOBeRHUA. IIpenoTepamenne Tymukos. Anroput Ganxmpa. OGHapyXeHHE TYIHKOB U
BOCCTaHOBJICHHE COCTOSIHHA IIPOLECCOB,

MHoroszanaunsrit pexkxum pa6orsr IBM Kak 9acTHEIN CIIy4ail mapauIensHo# 06paboTKy.

4. IlpuHUMNGI paspadoTku ndpanﬂc.nbﬂmx aJropuTMOB H NPOrPaMM

4.1. Onenka 3¢ pexTHBHOCTH 1apaIe/IbHBIX BIYHCICHHIH

INokazatens spdexTa  pacmapamrenuBanus (yckopenue). O dexTuBHOCTE
HCMOJIb30BAHHUA  BHIYHCIUTENBHOM CHCTeMBL. CnocoGbl ONEHKH moKasaTeneif. OCHOBHEE
XaPAaKTCPUCTUKH  BBIYMCIMTELHOM CHUCTEMBI, BIHAIOINUE HA BETHUMHEL YCKOPEHUS K
addextuBHOCTH (apxuTEKTypa, KOMHUECTBO NPOLECCOPOB, TONOJNOTUA KAHAIOB IIepeaaun
JIAHHBIX ),

4.2. OueHKa KOMMYHHKALMOHNOI TPYI0eMKOCTH NapajuleJIbHBIX AATOPUTMOB

XapaKTepPHCTHKH TONONOTAN CETH Mepenauyd MaHHBIX. AJITOPHTMBI MapIlpyTH3aIHH.
Metozr! nepenaun qanHex,

AHamu3 TPYOOEMKOCTH OCHOBHEIX omeparnuif nepenaun OaHHBIX. Ilepenauya JaHHBIX
MEXKILY ABYMA mpoueccopaMu cetd. OOMHOYHAS ¥ MHOMKCCTBEHHAS pacchlika CcooGIneHHIH,
Onepanyst HHKIMYECKOTO CIBUrA. :

MeTonEl  IOTMYECKOT0  MpejiCTABIEHHS —TOIOJIOTHH KOMMYHHKAIlHOHHOH  CpepL
OtoGpaxkeHne KONBIEBOI TOMONOTHH n TOIIOJIOTHY PEINETKH Ha TUIEPKYO.

4.3. YpoBHM pacnapa/uteJMBAHHS BLINHC/ICHHI

Pacnapannenusanne quncneHinfr‘r Ha YpOBHE KOMaHZ, BEIPaXECHUM, NIPOIPAMMHBIX
MOJyJIeH, OTAEIBHO BRITOIHAEMBIX 3aTAHMIL,

4.4. ITaNBI NOCTPOCHHUS MAPAJLIEILHBIX ANTOPUTMOB H MPOrPaMMm

Bribop mapannensHoro anroputma. Peammsarnus AITOpUTMa B BHJIE ITapailIeNbHON
nporpammsel.  [loctpoenne UCTIONHAEMON MPOrpamMMBl IJIS NApaUICAbHON BEYHCIHTEILHOMN
cucTeMsl. IlapamiensHoe HCIONHEHAE | MATIHHHOMN IpOrpaMMBL. acTHBIE IOCTaHOBKH: BHIGOD
ONTHMAIBHOTO  ANTOPHIMA JUIA KOHKPETHOM BBRIYMCIHTENLHOMN CHCTEMBI, HaXOXJCHHE
HAWTy4IIelf TONOJIOTHH BEIMHCIHTENFHON CHCTEMBI IS PCIICHUS ONpPEAEICHHON 3amaun,
pacnapainiennBaHyue CyIecTBYIOMEro ahropHTMa.

4.5. TeXHOIOTHYCCKHE ACTIEKTHI Pacnapaiie/HBAHAN

JlexoMIo3unus anropuT™Ma Ha inaparmenano UCTIONHAEMBIE (ParMEHTLl BEIYUCIICHMUIA.
Pacnpenenenne 3amammii  mo nponeccopaM H  GanmaHcupoBKa. CHHXpOHH3aIMS U
B3auMOHUCKIIIOYeHre. OpraHusanys B3auMoIeiCTBHAL.

S. CucremMel pa3paboTKu MapALIeIbHBIX nporpamMm

5.1. Cosnanme cneuﬂanmnponzﬁlmux SI3BIKOB IPOrpaMMHpPOBAHHS

AnroputMuraeckuii sseik OKKAM, O6mas XapaKTePUCTHKA TpaHCIbIoTepa. KoHmenus
nponecca B OKKAM. Metoxsr koncTpynpoBanus arperupoBaHHBIX MPONECCOB. [IpuHIMIEL
IIepelail  JaHHBIX MEXAy Tnpoueccamu. [Ipumep mporpamMm Ha QITOPUTMHUYECKOM  SA3BIKE
OKKAM.

5.2, PacmiupeHue CymecTBYIOIMUX I3bIKOB NPOrpaMMHpPOBAHNA

O6mas xapakTepucTHKa MapaIe/bHbIX paclIMpeHul  alTOPUTMHYECKOTO A3BIKA
®oprpan.  ABTOMarHueckas ECKTOpH3amiss ¥ pacmapaulenuBadue.  [IpoGreMHo-
OPUEHTUPOBAHHEIE KOMIIUIISTOPEL

Ofwas xapakrepucruka crangapra OpenMP. Cospanve napamrensHblx ob6nacreif.
Pasjenenne  BRIumCIATENBHON — Harpyskd MeXay 1moTokamMu. PabGora ¢ gaHHBIMH.
Curxponmsanms. OYHKIHM W IepeMeHHbIC OKpyxeHHs. CpaBHHTENbHAs XapaKkTEPHCTUKA



TIOZXONOB  MAPAIENbHOTC NIPOrPaMMUPOBAHHS JUIS CHCTEM C paclpeleNeHHON M 06Iel
MaMSITEIO.

5.3. PazpaboTka cienuaan3upoBaHHBIX GHOIHOTEK

Cucrema PVM. Koruemms napaniensuoi BHPTYQJIbHOM BBEIMHCIMTENFHON MAIIWHBI 1
€C IIPE/ICTABIICHAE B BUAE pacpeie]IeHHOM HEOIHOPOIHON CHCTEMEL KOMITBIOTEPOB.

Ilpencrapnenne mporpaMMHON = cHCTeMBI Ha BUPTyanbHOH MamumHe. OCHOBHEBIE
MPOTPaMMHEIE IPUMHTHBEL cucTeMbI PVM., [Tpumep ucnonp3oBanusL.

Cucrema MPL Q6mas Xapakrepuctuka, Ilognepxka Momenn B3amMomelicTBHS
HapalleAbHbIX BBIYUCIIUTENEH MPH IOMOIIH [epefaun coobuenunit. OCHOBHEIE IIPOTPaMMHEIE
npuMHATHBEI cucTeMbl MPI. Tlpumep ncnonszopanus.

Opranuzanust BbMUCIEHHH Ha MHOrorpoueccopHoii cucreme Parsytec PowerXplorer.
Vlenonb3opanue TEXHONOIMH KPOCC HMYJISLUE IpH  pa3pabOTKe NapalIeNbHBIX [IPOrPaMM.
KoHnennus BHpTyanbHBIX HpoOLECCOPOB M KaHATIOB nepefayd JaHHBIX. Bupryanbmsie
TONONIOTHH CHCTEMBL: KONBIIO, JIMHEHKa, 3Be3/ia, pelueTka, AepeBo. OCHOBHBIC IIPOrpaMMHEIE
npuMuTHBEL [IpuMep mcnonb3oBanms,

6. IlapamiebHble YHCAEHHBIC AJITOPMTMBI LIS PelIeHHs] THIOBBIX 3aJad
BBIYHCANTEIbHON MaTEeMaTHKH

6.1. O6mme cnocoGibI pacniapa/uIeIMBARKS AJITOPUTMOB

Brisnenne GyHKIHOHANEHOM, He3aBHCHMOCTH OTACNBHBIX (parMeHTOB AIrOpUTMa
(rapannenmsm xomaux). I'eomerprueckoe paszieNieHue BBIYMCICHUH (IapaiuielisM JaHHBIX).
Hepapxuyeckas nexommosunus o6paloTky naHHbIX.

6.2. Opranm3anus napauleJbHOr0 HCIOJTHEHHS PEKYPCHBHBIX BHIMMCJICHHH

IIpobieMa pexypcuBHON 3aBHCHMOCTH 3TamoB o0paboTku mauHEBIX. Kackamnas cxema.
[omxox mist monyueHus acHMITOTHYESKH HEHyIeBOM sdpextmBHOCTH, MeTox Oytca. ITpumep
AT BBIMHCIICHAS YaCTHYHBIK B o0uIeH ¢yMM.

6.3. IlapajieTbHBIC YHCTICHABIE AITOPHTMbI JTHHEHHO aareopel

Cnocobm1  pasbuerys ManI/II[Ii (ropusoHTaNBHAs, BEPTHKATBHAS, GIIOYHEIC CXEMBEI),
Mertoner BEMMmMCHEHHS Tpom3BeneHMA 'MaTpHl C MCTOJNB30BAHUEM pPa3HBIX CXeM pa3CHeHHs
Matpull. OCecmedeHne IpefeNbHO | JIOMyCTHMOTO napamnenusma.  O6pamenwe Marpuil.
[lapasntenbHbIe METOAB! PEINEHHS CHCTEM JIMHEHHEIX ypaBHEHWUIA,

6.4. IapawrensbHble wYHCTCHHBIE ANropuT™MBI  pemenuss AndQepeHEATBHBIX
YPABHEHHii B YACTHBIX IPOU3BOAHBIX

Hapamnenshas  peanusanms mpAMBIX u UTCPallHOHHBIX ~ METOJOB  pELICHHS
AuddepeHNUaNEHBIX YPABHEHHH B YACTHBIX NPOU3BOAHLIX. AHAlW3 PA3sHOCTHBIX CXEM JUIA
3 eKTUBHOTO pasfeNneHns 06IaCTI ONpeiereHus pelIaeMBIX 3a1a4.

6.5. 1lapaaebHbI¢ YHCACHHBIE AJITOPHTMBI MHOI'OMEePHOH MHOTr03KCTpeMAaIbLHOM
ONTHMM3ALUM

XapaKTepUCTHYECKAs CXeMa MNpPENCTABIICHAS METOMOB TIIOGAIBHOIO MOMCKA. O6mmuit
PHHINI pacniapaiienmBanns MeTonop. OneHka 3(pQeKTHBHOCTH BBEIECHWS IapaiIeNH3Ma:
3¢ (PEKTHBHOCTE M GE3BI3GEITOUHOCTE. CHMHXPOHHBIC M aCHHXDOHHBIC BADHAHTEI aJITOPUTMOB,
Orpenenenye HAMITYYINAX TOMOTOT AN BEIMUCIHTENBHON CHCTEMEL JUTS pealin3allii METOJIOB.

JJABOPATOPHBIE PABOTBI

1. PaspaloTka NapaLIeNbHBLIX OPOrPaMM ¢ MCIHOJIB3OBAHHEM HHTepdeiica
nepenavn coobmennii MPI

Muun-MPI (ctapr, bunum, mepeaya u IIPHEM COOOIICHUIA).



Ipumep 1: HayamnHas lapannenpHas uporpamMma (medarh UIICHTHQUKATOPOB
[IPOLIECCOB) - 3aNyCK (JTOKAJEHEI, pacipenenennsl). OueHKa BPEMEHH BLITONHEHHS
TIPOrPaMMBI, CHHXPOHH3ALIASL, KOJICKTHBHBIE OIIEPaIlHH.

Ilpumep 2: Yucnennoe HHTETPUPOBAHKE- CO3/IAHUE TPOEKTA HA OCHOBE TIOTOBOIO
HCXOLHOTO TEKCTA IIPOrPAMMBI, HACTPOMKA OIIIIHIA, KOMITHIIALHS, 3aIlyCK.

Ipumep 3: Cxansaproe npousseernue BEKTOPOB (CaMOCTOATENBHOE 3ananue 1).

2. IlpaxTukym mo paspaborie NapalIebHBIX AJITOPHTMOB M NPOrPaMM JUIst
PCIIeHNs 3a8aY BRIYHCIMTEILHOH MATEMATHKH

O630p 6ubmmorexn MPI: yeranoska, HACTpo¥Ka, cxeMa (yHKIMOHUPOBAHHUSL.

Ilpumep 4: Pemenwe 3amau PactosHaBaHus 00pa3oB (BBINOJHEHHE 3ajIaHHS oJ
PYKOBOJCTBOM IpENONaBaTeIs),

Ilpumep 5. YMuOXEHHE MAaTpHII, IEHTOYHbIA ANrOPHTM (CaMOCTOATENEHOE 3aaHue 2).

[Ipumep 6. YMuOXeHHE MaTpHII, OJIOYHBIE CXeMBI PACIIPEAC/ICHHS TAHHBIX (anropuTMeI
®oxca n Kennona). ;

3. IIpakTHKYM 110 HCIIO/IB30BAHHIO GHOIHOTELR napa/uieJbHBIX MeTonos ParaLib
A1 peNIeHUs 32529 BHIYHCIUTEILHO

OGzop 6uGmnoreky Paralib: HAasHAYUCHUE, KIACCHI DPEIIAEMBIX 3324, IIPHHIUIEI
pa3paboTky.

Ilpumep 7. ®ynxnum Gutnmoreku Paralib AT YMHOXCHHS MAaTPUI IIPH OI0YHOM
crocobe pacrpenecHus JaHHBD." (anroputMer @okca u Kennona): cxema peammsarun,
TEOPETHYICCKAsA OLICHKA 3()EKTUBHOCTH, BEMHCIUTEIBHEIE 9KCIIEPHUMEHTEL.

AHaIM3 HHTEHCHBHOCTH ITOTOKOB Hepeaud  NaHHBIX, OCYIIGCTBIIEMEIX B XOJIE
TI4paJIENBHBIX BBIYHCICHMA B CHCTEMAX C pacHpeneNneHHON [IAMSTBIO, C MCIOJIE30BAHHEM
MHCTPYMEHTaNBHOM 6ubnuorexu ParaScope.

4. IIpakTHKYM 1o omeHKe I PexTHBHOCTH MapasTe LHBIX MeTO0B Mst Pa3HBIX
TOIOJIOrHif MHOTONPOLIECCOPHBIX BHIYHCIUTE/BHBIX CHCTEM

XapakrepucTuka Hp()l‘paMMHOI‘/'I%J]aGOpaTopHH Paral.ab xax mHTErpHpoBaHHOH CHCTEMbI
UL IIPOBEICHHUS BBIMHUCIUTEIBHBIX SKCTICPHMEHTOB ¢ IIAPAILIETBHBIME METOHaMU I OLIEHKH
ux sdbexruBHOCTH:

* Mogenuposanue MHoronpoue:ccoﬁme BBIMHUCIIMTENLHEIX CHCTEM (BBIOOD TOIIONOTHH,
3a/1aHAC KOJIMYCCTBA U IPOU3BOAUTEILHOCTH HPOIECCOPOB, BEIOOp METO/a IEpefady JJaHHbIX 1
33JJaHUC KOMMYHHKALMOHHBIX XapaKTePUCTUK CETH),

*  Onpenenenre Kacca pemmaeMBIX 3a1a4 ¥ 3a1aHKe IapaMeTpOB 3a1a4H,

©  BriGop napannensHoro Metona perenus 3anaqy u HACTPOHKa 3HAYEHHUH €ro MapaMeTpos,

* VYcraHOBKa rpaduuecKux HHnlaKa'rbpoa U1 HaOIONEHHs 33 MPOLIECCOM TMapailieNbHBIX
BEIYHCIICHUH (COCTOSIHUE AaHHBIX Ha n:ﬁoueccopax CHCTEMBL, Iepesiada MHGOPMaNNK 1o cerw,
TCKYIIast OIICHKA PENICHUS HCXOAHOM BLIMKMCIIMTENLHOM 3anaun),

* IlpoBenieHHE BKCHEPHMEHTOB B PEXHME HMHUTAIMH  BBIMHCISHHI; I[ONIArOBBIH,
IIOCNCIOBATENbHbIN  (HENPEPHIBHEIA) ¥ | IHKIHYECKHUit (cepuitnBIif) crOcOGH NpOBemeHMS
SKCICPHMEHTOB; OAHOBPEMEHHOE BRLINOJHEHHE HECKOIBKHX SKCIIEPUMEHTOB B DPEXUME
Pa3HCICHUT BPEMEHM JUIL DasHLIX BAPHAHTOB TOINONOTHH BHIMHCIHATEILHON CHCTEMBI,
1apamMeTpoB 3a1a4H, KOJUYECTBA IIPONECCOPOB H T.11.,

® AHIH3 Pe3syNbTaTOB C MCIOTE30BAHUEM CBEICHHI M3 XypHalla SKCIIEpHMEHTOB; OIICHKA
BPEMEHH pENICHUS 33739 B 3aBI/ICI/IMOC’I‘I/:I OT pasMEepHOCTH 3a/la49H U KOIMIECTBA IIPOLECCOPOB;
TOCTPOCHHE 3aBUCAMOCTE] YCKOPeHNS U ) PEKTUBHOCTH IApaIIE BHEIX BEIYUCJICHHIA,



¢ llpoBeseHMEe OKCIIEPUMEHTOB B PEXHME pEWIbHBIX NapajUIebHBIX  BBIMHCICHHUIL
BBITIOJIHCHUE TIapajlUICNILHEIX IIPOIPaMM B BHAE MHOXKECTBA HE3aBHCHMEIX IIPOLIECCOB HA OJHOM
IpoLeccope; YAAIECHHBI JOCTYII K MHOTOIPOLECCOPHOH BEIMUCIHTENEHOM CHCTeMe (KIacTepy);
CPaBHCHHE TCOPCTHICCKUX OLICHOK M PE3YIIBTATOB PEATbHBIX BEIUHCIATEIHHBIX 9KCIIEPUMEHTOB.

S. PazpaGorka n[apaJlJIembeli NporpamMm ¢ HCNOJIb30BaHHEM TexHoIornu OpenMP

Obmas xapakteprcTrka Texonormn OpenMP: IIOTOKH, IapauleNibHble 00JIacTH,
pacmpesieNieHNe BEIMUCIICHUIM MEXIY II0TOKaMH,

ITIpumep 8: CxanspHoe npomseeneHne BEKTOpOB. ['7I00anbHEIE M JIOKANBLHBIC JAHHEIE
noTokoB. Kputuyeckue cexnuun JIOCTYyIa K pasiensieMbIM JaHHEIM. CunxpoHusanus.

Ipumep 9. YMHOXeHHe MaTpHIl (BapHaHTHI pacnapayieIMBaHus BIOKCHHBIX LHKIIOB,
CaMOCTOATENBHOE 3a/1aHue 3).

6. IlpakTukym mo paspaGorie DapaJUIe/ILHBIX AJITOPHTMOB W NPOrpaMM ISt
PelIeHHs 32124 BEIYHCIHTEILHON MaTeMATHKH

lpumep 10. Ilapamrensuas coprupopka: QITOPUTMEI  ITy3LIPHKOBOM COPTHPOBKH,
coprupoBku Illemra u GeICTPo¥ COPTHPOBKM (BBIIOJHEHHE 3aAHHS IO PYKOBOICTBOM
TIPETIOIaBaTENs).

Ipumep 11. 3apaun o6paGoTku rpa)oB: IMOCTPOCHHE MHHMMAIFHOTO OXBATHIBAIOIIETO
/ICPEBA, LIOMCK KPaT4aiIIuX MyTel (caMocTosITeNEHOE 3aanue 4)

7. IlpakTAKyM 110 METOAAM NAPAICALHBIX BbIYMC/ICHMI AN pemeHHst
Au(pepeHIHATLHBIX ypaBHEHH B 4ACTHBIX MPOU3BOAHBIX

O6mas xapaKTepHCTHKA METOI0M KOHEUHEIX Pa3HOCTEH (METOR CETOK) AN YHUCISHHOro
pemenus quddepeHnuanbHEX ypaBHEHHI.

Metonsr pacnapatenuBagms | MeToga KOHEYHBIX Pa3sHOCTEH JUISI BBIYHCIIHTENHHBIX
CHCTeM ¢ oOmmed NaMsTBIO (OPraHU3AlMs B3AUMOHCKIFOUCHELS JUIS OLIEHKH ITOTPENIHOCTH
PCIICHHUS, M3OBITOK CHHXDOHH3AIJAH, NPOGIEMa CepHANM3AHE U OIOKHPOBKH, oOecredeHne
TOXICCTBEHHOCTH IOCICHOBATELHONO 1 [IapaliIeIbHOTO BapUAaHTOB PACYETOB, BOJHOBLIE
CXEMBI BEMHC/ICHHH, GJI0UHAs cXeMa pacIpe/ieNeHus TaHHbIX, OalaHCHPOBKA, HCIIOIL30BAHUE
oYepesu 3aaanuii).

Meroner pacnapanienusanms Meroma KOHEUHBIX Pa3sHOCTEH JJIs BBIMHCIATENBHBIX
CHCTCM C pacIpe/IeICHHON MaMAThio (JIGHTOYHAs W GJIOYHas CXEeMEI pacnpeneneHus TaHHBIX,
BOJIHOBBIE CXCMBI BEIMUCIICHHH, OIICHKA TPYIOEMKOCTH IIepe/iady JAHHBIX).

Hpaktukym o pemenuio nudQepeHnatbabx YPaBHCHHI B YAaCTHHIX NPOM3BOJHBIX C
UCTIONIE30BaHUEM  y4eOHO-HMCCIIeNOBATENLCKON  cucTeMsl  ParaGrid (mocraHoBKa 3aya4n,
BBIIOTHCHUE BEMUCICHUH, BU3YAlIH3alKs NAHHBIX, AHANIA3 PE3YIBTATOB PACUETOR, M3MCHCHHUE
NapaMeTPOB U HPOJIOIDKEHHE BEYUCIICHUI).

8. IIpakTHKYM 10 HCHO/IBL30BAHMIO GHOIHOTEK HapajuieJIbHbIX METOXOB AJIA
PEIICHUS CTOKHBIX HAYIHO-TEXHUYLCKUX 32129

O630p 6ubmorekn PLAPACK: CTPYKTYPA, 06BEKTHI, METO/IBI, HCITONB30BAHHE. ITpumep
12:  Vmnoxenwme wmarpunm - wucmomssoBanme PLAPACK (BBIIONHEHUE 3aaHMA  IIOX
PYKOBOJICTBOM IIPETIOIABATE).

9. IIpakTHKYM M0 MeTOAaM NAPALIEIbHBIX BbIMHCICHHMI A8 penleHus 3amad
MHOrOMEepPHOH MHOI03KCTPEMAJILHON ONTHMU3AHH

Ob6mas xapakTepucTrka Mpe/IMCTHON  06JacTH (HOCTAaHOBKA 3aaui  CIIOGATBHOMN
OUTHMU3AINY, PCAYKIMS PasMEPHOCTH [UIA CBEJCHUS MHOTOMEPHBIX 3a/ay K OJTHOMEPHBIM
IIOCTAHOBKaM, MH()OPMAIOHHO-CTATHCTHYECKIE ATTOPHTMEI ITI06ATBHOTO IIOHUCKA, IPAMEPEI).



Hcnonp3oBanue MHOXECTBEHHLIX pasBEpTOK THIIA kpuBod Ileano ama nocrpoenus
PasiMIHEIX CETOK B O6NAacTH peIleHHs ONTHMM3ALMOHHOM 3amawum. Cbe JICHHE TIPOOIIEMEI
MHOTOMEPHOH ONTHMH3AINH K CeMeHCTBY OHOMEPHEIX HH()OPMAIMOHHO-COBMECTHMBIX 3a/1a4.
HapannensHoe pelneHne 3a1a4 MOPOKIAEMOT0 CeMeCTBa B CXeMa HHGOPMAIIMOHHEIX 0OMEHOB,

OO6mHOCTE paccMOTPEeHHOro MoAX0aa s PCIICHHUSA PAa BHIYUCIMTENBHO-TPYIOEMKHX
HAYYHO-TEXHUYCCKHX 3aad (MHTETPHPOBAHME, DPELICHHE CHCTEM HeIHHEHHBIX ypaBHEHMIA,
BOCCTaHOBJICHHE 3aBHCHMOCTEI], TIOMCK  PEIICHUH, OINTHMATBHEIX MO HAGOpy KpUTEPHEB
(MHOTOKpHTEpHAIBHAS ONTHMH3ALHS) H T.11.).

IIpaxTiKym MO pemeHuio 3a1a4 MHOTOIKCTPEMATEHOM ONTHMH3AIUH C UCIIOIE30BAHUEM
CHCTEMBI NAapalIeNbHBIX BEMHCICHHN AGCOIIOT OKCIePT (NOCTAHOBKA 33JIa4YM, BHINOJIHEHHE
BBIMHCIICHUH, BU3Yalu3als JaHHEIX, AHATA3 PE3YIIBTATOR pacyueToB, H3MEHEHHE IAPaMETPOB U
NPOAOJKEHYE BEIYHCIICHHMI).

3. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

¢ ICKIHOHHO-CEMHUHAPCKAs ~ cHCTeMa  OOydeHHs  (TpaJMIHOHHBIE JIEKIHOHHBE W
nabopaTOpHEIC 3aHSITHS);

* 00y4eHne B MaJIbIX IPyNNax (BBITOIHEHHE MabOPATOPHEIX PabOT B IPyNMaX U3 JBYX WK
TPEX YEIIOBEK);

® MaCTEp-KJIacChl (nemonmpaun# Ha J1A0OPATOPHEIX 3aHATHAX NPHHIHIOB pacuera U
POCKTHPOBAHUS ONTHYECKUX JETaJIel i OITHYECKUX CHCTEM);

®IPHMEHEHME MyJIbTHMENNA TeXHONOIHi (IpoBenieHUE INIEKIMOHHBIX 3aHATHH ¢
IPAMCHEHACM  KOMIBIOTEPHBIX NPE3CHTAUM M JIGMOHCTPAIMOHHBIX POJHMKOB ¢ TIOMOLIBIO
npoekropa unu IBM);

® HHOPMAIHOHHO- “KOMMYHHKAUHOHHBIE TEXHONOTMA (IPHMEHCHHE HH(OPMALHOHHBIX
TEXHOJIOTHH JUIi MOHUTOPHHTA TEK ymetfl YCIIEBAEMOCTH CTYIEHTOB M KOHTPOJISI 3HAHMIA),

6. OUEHOYHBIE CPEJICTBA JI)IA TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH, IIPOMEKYTOYHOI ATTECTAITUH 10 UTOTAM
OCBOEHHS JUCTIMILJIMHBI U YYEBHO-METOJMUYECKOE
OBECIIEHEHUE CAMOCTOSATEJIbHON PABOTBI CTYAEHTOB

a) Bonpocnl K peliTHHr-KoRTPO.II0:
Pe umune-xkoHmponeo Nel

1. CISC- u RISC-poneccoper. OCHOBILIBIG aepTe1 RISC- apxurextypsr.

IToBrmenne nponzBomlT‘enBHocmj IIPOLIECCOPOB 32 CYET KOHBeHEpH3alUH. YCIIOBHS

ONTHMANBHOTO (YHKIMOHHPOBAHHS [KOHBeHepa.

3. CynepxomBeiiepHsle #  cymepcKaspHbIe oponeccoprl.  Brimenenme — HesaBmcmMmo
paGoraromux ycrpoticrs: IU, FPU, MMU BU.

4. Meronpl  yMeHBbIICHHA Hf‘FaTI/IBHOFO BIMSAHUS  HHCTPYKIMH  mepexoia  Ha
TIPOU3BOIUTENLHOCTH [IPOLIECCOpa,

5. TloBhImeHwWe NPOM3BOAUTENHFHOCTH TIPOLIECCOPOB 33 CYET BBENCHMS KAII-TaMaTd. Kammm:
SAMHbIH, ["apBapcKuit, ¢ mpaMoit 3alHCBIO, C 06PATHOI 3aIACHIO.

6. OpraHu3anns KiII-HaMsTH. A.T[l"OpI/ITMBI 3aMEHBI JIAaHHBIX B K3II-lamsaTd. CrenuaibHEbIe
K3IUH.

7. Cormacosanue Kamel B My IbTHIIPOLECCOPHBIX CHCTEMAX C OBMIEH TAMSTEIO.

L
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Bt MEOTOIpONIECCOpHEIX aPXUTEKTYD.
Honmpepxka MHOrosamaunocTH H MHOTOHPOLECCOPHOCTH CHENHUANTBHBIMA HHCTPYKIIHAMH
nponeccopa. Opranu3auus JaHHBIX BO BHEIMHEH TAMSITHL
Iporpamma, mpoueccop, mponece. OcHOBHEIE COCTABJIMIOIME IPOLECCA, COCTOSHUS
nponecca. CTek, BUPTyaIbHAas aMATh, MEXAHH3MEL TPaHCIIALUY ajapeca.
Mexanusmbl  B3auMopeiicTBHs nponecco. Pasnemsemas NaMATh, ceMadopbl, CUrHATEL
IIOYTOBBIC SINMKM, COOBITHA. 3amaum (threads). Cpasrenue ¢ nponeccamu. Pecypcrr,
npuoputeTsl. Ilapamrensubie nporeccsr. CBs3biBanme, Cratuueckoe W JMHaMHYecKoe
CBSI3bIBAaHHE. ‘
Bumet pecypcos: ammaparmse, POTpaMMHbIE, aKTHBHEIE, IACCHBHEIE, JIOKAIBHEIE,
pasliensiemMsIe, IIOCTOSHHEIE, BpEMEHHEIE, HEKPUTHYHBIC, KPUTHYHEIC.

Petimune-xonumpons Ne2
Tuner Bsammozeiicteus mponeccos: COTPYAHUYAIOINNE ¥ KOHKYPHPYIOLIUE MPOLECCHL.
Kputngeckue cexmun, B3aumuoe qumoqeune IPOIECCOoB (3a11ay).
[TIpoGiemsl, Bo3HAKaromme Hpy cnlixpOHusauHH 3ajia4 ¥ MICH UX pa3pellcHuUs.
CocrosHus mporecca H MEXaHH3MEL TePexXo/a U3 OZHOIO COCTOSAHHUS B JIPyToe.
Crannaprel Ha UNIX-cucremer,
Ynpasnerue nponeccamu. Oyukiuy fork, execl, execv, waitpid. ITpuMeps! uemonab30BaHus.
PaGota ¢ curnanamu, ®ysxuus signal. ITpumep ucnons3zosanus.
Pazyensemast namsare, Oynxkoun shmget, shmat, shmetl. IIpumepst enonp3oBanus.
Cemadopsr. Oynxnmm semget. semqp, semctl. IIpuMeps1 nenons3oBaHms.
Co6bitust. [IpuMHUTHBHEIE onepanuu. OpraHu3auns B3aHMOAEHCTBHS KIMEHT- cepBep ¢
IIOMOIIBIO COOBITHIA,

. Ouepemn  coobmmenuii. d)yH:KuHﬁ msgget, msgsnd, msgrev, msgctl. Mpumeprr

HCIIOJIb30BaHHS. ;
Yupasnenue 3amavamu (threads). ‘ ®yuxnun  pthread create, pthread.join, sched.yield.
[IpuMeps! uenons30Banus,
OO6BeKTH CHHXpOHM3AIUY THITE Mutex. Oynxuun pthread_mutex_init, pthread_mutex_lock,
pthread_mutex_trylock, pthread _mutex_unlock, pthread_mutex_destroy. Ipameprr
HCIIONIB30BaHHS. | |
OG6bexTh CHHXpOHU3aUH THHA condvar. Oynxuun pthread cond_init, pthread_cond_signal,
pthread_cond_broadcast, pthreaé;i_cond_wait, pthread_cond_destroy. IMpumeps:
HCIIOJIB30BaHUSL.
IIpumep multithread-mporpammes YMHOKCHUS MATPHIIBI Ha BEKTOP.

Petimune-xonmpons Ne3
Message Passing Interface (MPI). O6mas cTpykrypa MPI-nporpammer. @yrkiun MPI Init,
MPI_Finalize. Coo6menys u ux BHJIHI.
KoMMmyHuKaTopsr. Oyuxkupm  MPI_Comm_size, MPI_Comm_rank., IIpumepsr
HCIIONB30BAHHSL, |
Ionapueii  o6Men COOﬁHIeH]?I}IMI)I. Oynkumn  MPI_Send, MPI_ Recv. TIlpumepsr
UCIIOJIB30BAHMSL. 3
Onepanuy BBoJa-BEIBOIA B MPI-nporpammax. ITpumepsi.
JononuurenbHEle  BO3MOXHOCTH  7Ts TonapHoro obMeHa coobmennsamu. OyHKLEH
MPI_Sendrecv, MPI_Sendrecv_replag:e.
JlononuuTeNbHEIE BO3MOXKHOCTH U TOmapHOTO  0OMeHa  cooGmenuamu. DyHKIEH
MPI_Isend, MPI_Irecv, MPI_Test, MPI_Testany, MPI Wait, MPI_Waitany
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Komnexrusrptit o6Men cooGumenusmu. OyHKmum MPI_Barrier, MPI_Abort, MPI Bcast.
KomnekTuBHEIN  00MeH  cooGmenusm. Oynkupn  MPI_Reduce, MPI_Allreduce,
MPI_Op_create, MPI 0Op_free. IIpumep MPI-nporpammer, BEMHCHSIOIIEH OIlpe/IeIIEHHBIT
HHTErpall.
Bpems B MPI-nporpammax. Oynxuun MPI_Wtime, MPI Wtick. ITpumep nemonb30BaHwsL.
IIpumep MPI-tiporpamMmer yMHoxcehHX MaTpHuIBl HA BEKTOP.
JlonONHATE TEHEIE BO3MOXHOCTH TS KOJUIEKTHBHOTO 0GMEHA MACCHBAMH JaHHBIX. OyHKIHH
MPI_Gather, MPI_Allgather, MPI_Scatter,
Ilepecemka CTPYKTYp maHHBIX. Cosnanme HOBoro MPI-THHA [aHHBIX ¢ TIOMOIIBIO
MPI_Type_struct. Oynxmun M]PIj_Address, MPI_Type_commit, MPI_Type_free. IIpumep
HCIIOJIb30BAHHSL.

0) Ix3amenanmonHbIe 3a1990:
Hanuumre nporpammy, ucmonmbsys OIoKHMpyIOmIEEe KOMMYHHKAIMOHHEIE — (DYHKIHH
(MPL_Send, MPI_Recv), peanusyiomyio CIICAYIOIINH IrOPUTM: Ha HYIIEBOM IIPOLIECCOpE
MHUIHaIu3upyeres nepemenHas (float a); HymeBoif mpomeccop paccruiaer MIEPEMEHHYIO a
BCECM  TIponeccopaM, BKIOYas ¢aMoro cebs; IHocie MONydeHHs INGPEMEHHOH a Bee
IPOLECCOPE! IIPHOABISIOT K Heil CBON MHIMBHIyalbHbI HOMEp M HIEPENAIOT Ha HyJIEBOH
TIponieccop; HyJNEBOH IIPOMECCOp IMONYYaeT OT BCEX NPOLECCOPOB JAHHHE H BEIBONUT HA
3KpaH B opmare: HOMep IPOLECCOPA, IEPECTAHHOE HM 3HAUCHHE IIEPEMEHHOM a.
Hamnmmre mporpammy, wucmonssys OJoKHpyIolIMe  KOMMYHHKANMOHHEIE —(YHKIHH
(MPI_Send, MPI Recv), PCAIM3YIOMIYIO aNTOPHTM Iepefavd JAaHHBIX 10 KOJNbIY:
OYEPEAHOM IPOIECCOP MOKUAACTCS COOBIEHHS OT! OPEABIIYIIEr0 W MOTOM IIOCHLIAET
CICAYIOMEMY IIPOLECCY.
Hanuimmre nporpammy, ucnomns3sys KomMMyHuKamoHHbIe pyHkuua (MPI_Isend, MPI Irecv),
IEPESAIOIIY O ABYMEPHEIM MacCcHB Mc}my JIBYMSI IIPOLIECCOPAMH.
Hanmmmrure  mporpammy, I/Icnonbsﬁyﬁ KOMMYHHMKalMOHHYI0 Gynknuro (MPI_Sendrecv),
peannsyromﬁo AITOPUTM nepe;qaqw? J@HHBIX 110 KOJIBIIY: O4€PEeHOM IIPOLIECCOp AOKMAACTCS
COOOIIEHHS OT IPEAbIAYINEro X HOTOM MOCHUIAET CICIYIOLIEMY IIPOIIECCYy.

B) IIpumepHbIe TeMBI KypcoBBIX paGoT:
YucneHHoOe peleHne cpez(CTE,aMI/ﬂ MP1/OpenMP aBymepHOro HenmmueiiHOro YPaBHEHHS
TEIIIOIPOBOAHOCTH METOIOM IHPOJIONIBHO-TIONEPEIHOMH TPOTOHKH
Yucirennoe perienne Cpe,I[CTBaMl/Ii MPI/OpenMP nBymepHOTO HenMHEHHOrO yDPaBHEHHUS
TEILIONMPOBOAHOCTH C OMOLIBK) CXEMBI PACIICILIEHHS
YucleHHOE pelleHHe CpeIcTBaMHu ! MPI/OpenMP nBymeprOTO HenUHEHHOrO yPaBHEHHS
TEIUIONPOBOIHOCTH C OMOIIBIO CXEMBbI MPEJUKTOP-KOPPEKTOP
YucnenHoe pemenue c:pencmaMn? MPI/OpenMP tpexmeprHOro mIuHEHHOrO YpaBHEHUS
TEILTONPOBOAHOCTH € IIOMOIIBI) IBHOM PasHOCTHOM CXEMEI
Uncnennoe peumenne Cpe,U,CT.BaMI/:I MPI/OpenMP sByMepHOTrO ypaBHeHHs ITyaccona
MTEPAIlMOHHBIM MeTosoM 3efimens |
YucnenHoe pelmeHue cpezcTBaMu MPI/OpenMP nBymepHOro ypaBHeHH: Ilyaccona
METOAOM OJIOYHBIX HTEPAIMit
MopenupoBanue cpencrsamu MPI/OpenMP mpornecca B3auMomeiicTBHS TBEPJBIX YACTHI[ C
IIOTOKOM rasa
HucneHHOE pelenre cpeacTBamu MPI/OpenMP nBymepHOro ypaBHeHus IepeHoca
Brruncienne panra HpousBoNbEON MaTPHLE] cpe;:[chalvﬁH MPI/OpenMP



10. Mognenuposanue cpencreamy MPI/OpenMP npouecca mpoxosxnenms HEHTPOHOB uepes

IJIACTHHY

r) CamocrosTenbnas paora CTYACHTOB:
1. Ilomroroska k Tekymemy KOHTPOIIIO X TPOMEKYTOYHOM aTTECTAINH.
2. TloaroTosxa k maGopaTopHLM pabotam ¥ oopmIIeHEE OTYETOB TI0 pesyipTaTaMm
U3 BeIONHEHHA. KOHTpoab ocymectisercs Ha 3aHATUAX B BHJE YCTHBEIX OTBETOB HAa
BOIIPOCEI IPETIOJaBaTeN 10 COAEPIKAHMIO OTUETA.
3. Pabora ¢ gomommwmrensHOlM JUTEPATYpOl IO BONPOCAM, BEIHECEHHBHIM Ha
CaMOCTOSTENIbHOE H3y4yeHUe. KOHTPOIIBL OCyIIecTRseTCS Ha SK3aMeEHe.,

1)

2)
3)
4)
3)
6)
7)
8)
9)
10)
11)

Hocrounctea u meocratkn SMP- 1 MPP- APXUTEKTYP BEIYMCIIUTEIHHBIX
CHCTEM.

Otnuane nonsruit Hpolecca i IOTOKA B ONEPANMOHHEIX CHCTEMAX.
ITpoGiemMsI cHEXpOHU3AIMH 33529 IpH [apaJuIeIBLHOM IPOrpaMMHUPOBAHHL
Cranpapt OpenMP. Hasnauenwue.

Cymectpyronmme peejumaauun cTanmapta MPI,

[IpoTokoinsr 06MeHa qaHHBME MEXy IPOIECCaMH.

Hcnone3opanue ymhmu MPIRun.

Orinanka napauiensHbIX DPHIOKEHHI,

Meronuka onenkn 3 eXTHBHOCTH BEIYUCIICHHIA,

Peammzarwis MaTpuasbx ITOPUTMOB cﬁe,I[CTBaMH MPI

Pacmipenenentos pemenne nubbepennHanbHbIX ypaBHEHH,

PacnpeneneHHe BHJIOB CaMOCTOIETCII_BHOf/'I pa60TI:I IIO pasjcjaM JUCIUIIIHHEL,

Ne ‘ Buyx CPC
Paznen pucoumimmner

n/m (1) () 3)

L e u 3anauu napamensHodl obpaborku 2 . 4
JAHHBIX

9 Hpuarume! moctpoenus mapasuiebapIx 4 — 6
BBIYHUCIIATENBHBIX CHCTEM

3 Monenu napaniensHbIX BEMUCIHTENBHEIX 4 6 6

" | cucrem
i

4 [TpunIMne paspaboTku napan.uenspr;m 4 4 6
aJITOPHTMOB M IIPOrpaMM |

5. CrcreMe! pazpaboTku mapastensHbx 6 6 8
IIpOrpaMMm
[TapanenbHeIe uncteHHbIE AJITOPUTMEI

6. | And permeHHs THIIOBBIX 3a7ad 6 6 12
BE[YHCIIMTEBHON MaTeMaTHKH




Bcero 26 4, 22 4, ) 42 y, J

7. YIEBHO-METOJUYECKOE 1l HH®OPMALVIOHHOE OBECNEYEHIE
JACHNILINHBI

a) OCHOBHAs JIATEPaTypa
1. AHTOHOB, Astekcanzip Cepreesuy, TexHomOrHM NapaJuIeILHOTO IIporpammupoBanus MPI
1 OpenMP : yueGHoe mocobue s BY30B 110 HanpasneHusM 010400 "Tpukiagnas MaTemaTwka
u uHpopMaruka" u 010300 "OynnaventanbHas HEGOpPMATHKA U UHGOPMaIHOHHEIE
Texnonorun" / A. C. AHTOHOB; MocCKOBCKH TOCYTapCTBEHHBIN yHHUBEpCUTET MMeHu M. B.
JlomonocoBa (MI'Y) ; asr. npenucn. B, A. Cagoramumii,— Mockgsa : MockoBckuii YHHBEPCHTET
MI'Y), 2012 — 339 c.: w1, — (CynepxommbroTepHoe obpasosanue) .— Bubmuorp.: ¢. 333-334
— ISBN 978-5-211-06343-3. ‘
2. OcHOBEI mapannensHoro IIporpaMMUpoBaHus [InekTpoHHEN pecype] / Boraugs K.IO., -
M.: BUHOM, 2013
3. ®enoros U.E. Mogenu apajlic/;IbHOr0 IPOrPaMMHUPOBAHHS [ DJIEKTPOHHBII pecypce]/
DenoroB M.E.— DneKTpoH. TeKCTOBEIE TaHHbe.,— M. : COJIOH-TIPECC, 2012.— 384 c.
4, [Mapannensaoe IporpamMmipoBatie Ha CH++ B geiicrum. Ilpakruka pa3paboTku
MHOTOIIOTOYHEIX IIPOTrpamMM [DIeKTpOHHBIIH pecype] / Outonn Yunssme ; Iep. ¢ anrn. Cauaxum
A.A. - M. : IMK ITpecc, 2012. ‘
0) romoHMTEILHAS JIMTEepaTypa:
1. Kymixos WM. Texnonoruu pa3pabOTKH  HPOrPaMMHOTO  o6ecHeueHus JUIS
MaTCMATHIECKOTO  MOJENMPOBAHHUS  (DH3HUECKHX npoueccoB. Yacts 1. Hcmomp3opamue
CYNEPKOMITBIOTEPOB, OCHAIICHHELY, rpa@U9IecCKiME  yCKOPHTEISIME [OJeKTpoHHELT pecype]:
y4ebHoe nocobue/ Kymukos M.M.— ONEKTPOH. TEKCTOBBIE JAHHDBIE.— HoBocubupck:
Hosocubupckuit rocynapersennsrit TeXHHUECKHH yuusepeurer, 2013.— 40 c.
2. Monenu pactpenenennsix BeumceHMII [OnexTponmsii pecypc] / Tonopkos B.B. - M. :
OUSMATIINT, 2011.
3. Texnonmornst CUDA s IPUMEpax: BBEICHHE B | MPOrPAMMHpPOBAHUE rpaduaeckux
TIPOLECCOPOB [JIeKTPOHHEIH pecype] / Cannepe ITx., Karmpot 9. - M. : JAMK TIlpecc, 2011.
) IIporpammuoe o6ecneuenne u Hnrepuer-pecypenr:
L Jlabopatopus Ha;pa.nnenanmx HHPOPMAIHOHHBIX TEXHOJIOTHi Hay4no-
HCCIICIOBATENBCKOTO BEIYUCIUTENBEOTO ;IIE!I-JTpa 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/ i
3. Opurunans! crangapra MPI: httpf//www.mpi-forum.Org/docs/docs.html.

8. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHWE IUCHUATIINHBI

Jlexumonnsie aymuropnn, OCHALIEHHBIE JOCKOM (I Mena miIn MapKepa), 3KpaHoM Uit
TIPOCKIHOHHBIX CHCTEM, IPOEKTOPOM 1 Hbyr6yK0M.

AYIUTOPHH IS TIpOECIeHHs 3aHATHH, OCHAIEHHBIE COBPEMEHHBIMH IEPCOHATIBHEIMH
KOMIBIOTEPAMH, O0BEINHEHHBIMHE B JNIOKAIBHYIO BBIHHCHHTCJ'jIBHYIO CeTh U YKOMILIEKTOBAHHBIMHU
HEOOXOIMMBIM CHCTEMHBIM H IPUKIIATHEM IPOTpaMMHBIM obecIieueHueM.



PaGouas mporpamma mucmmmms: COCTaBlICHA B COOTBETCTBUH ¢ TpebGoBarmsiMu OI'OC
BO no mampasnenmo 02.03.02 DyHiamMeHTanbHas  HEGOPMATHKA W MHDOPMAHOHHEIC
TEXHOJIOTHH |

Pa6owyro mporpammy cocrasmr: AOTEHT Kapenper A.C. Tony6es
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