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UEJHA OCBOEHWS ANCIAILIAHbI

[enp OCBOSHUS IUCIUIUIMHEL — H3y4eHAe MaTeMATHYECKHX MOJENEH U METOIORB napamIenbHOro
NPOrpaMMHUPOBAHMS JUL1 MHOTOTIPOLIECCOPHBIX BBIYMCIHTEIBLHBIX CHCTEM, & TAKIKE IPaKTHYECKOe
OCBOCHHME IPUEMOB U TEXHHUK Pa3paboTKH HapaliebHBIX IIPOrPaMM.
3amaun: |

® HU3Y4YCHHE OCHOBHEIX IIOHATHI ¥ NPHHITUIOB IaPalIeIbHBIX BEAUCICHIH

® OCBOCHHE COBPEMEHHBIX TEXHOJIOIHH pPa3paboTKy NapauiebHEIX [POrpaMm

® OBJaJICHUE HHCTPYMEHTapHeM pa3paboTKH NapaIeNbHBIX IPOrpaMm

1. MECTO JUCIUILJIUHBI B CTPYKTYPE OIIOII
Aucnmmnmana «Ilapaensroe npOrpaMMHEPOBAHEE U OCHOBBI CYNEPKOMITEIOTEPHEIX TEXHOIOTHiTY
OTHOCHTCS K JUCHMIIMHAM oOssarensHod yact Groka Bl Jlwcrmmmmner (Mosyin) yHeOHOro

Iia”na,

%

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 110 AUCIUIIJINHE
[lnanupyemele pesynbTarsl OOy4YeHHS II0 AWCLMIUIAHE, COOTHECEHHBIE C IIaHUPYEMBIMH
pesynbratamy ocBoeHus OO (koMIeTeHIUAMY 1 MHAUKATOPAMH JIOCTIKEHHS KOMIICTEHITHIA)

DopmupyeMbIe

l'InaHprcnmlc pe3yabTarhl oﬁyqe}mﬂ Mo AHCUHIVINHE, B CODOTBETCTBHH C

HaumenosaHue OLEHOYHOTO

KOMIETEHIHH HHAHKATOPOM JHOCTHMKEHHA KOMNCTCHITHNT cpeacTna
(koz, cofepmanue HuaukaTop focrumenns PesyabTaTel 00y4ennsn no
K‘OM[!ET?HIIHH} KOMIIETCHIHH JHCIHHIIAHHE
(o0, codeprcanue unou pa)
OIIK-2. CiocoGen OIIK-2.1. 3naer 3uate: OTtuéTe! IO

HCIIONB30BATh U
a1anTHpoBaTh
CYLIECTBYIOLIME
MaTeMaTHHECKHe
METO/IbI ¥ CHCTEMBI
NporpaMMHpOBAHI
i paspaboriu 1
peanusaluu
aropuTMOB
pewenmna
NPUKIATHBIX 3a/1a4

MaTeMaTH46CKIE OCHOBEI,
OCHOBHBIE MMOJIOXKEHUA U
KOHLIETTIIHH P obJyacty
MPOrPaMMHPOBAHMS.
OITK-2.1. Vmeer
OCYILIECTBIATE
obocHoBaHHEIIT BEIGOP
MATEMaTHYECKUX 1
KOMITBEOTEPHBIX METOJ0B,
TaKKe HE0OXO0MMMOro
MPOIrpaMMHOro obecedeHus
NpH PEMEeHNH 3a1a4
npohecCHOHABHOH
JIeATeJIBHOCTH.

OIIK-2.3. Briajgeer HABBIKAMHA
TpUMEHEHHUS]
MaTeMaTHIECKUX U
KOMIBIOTEPHBIX METOIOB H
nporpaMMH(#ro obecrneyeHus
HPH PEIIEHHH KOHKPETHBIX
3aj1av,

®  pacCIIUPEHHBIE 3HAHKA B
00J1acTH MaTeMaTHKY;

®  MATEMATHYECKHE OCHOBHI,
OCHOBHBIE TTOJIOXKEHHS U
KOHIIENIMH B 061aCTH
IpOrpaMMUPOBAHHS,

®  ApXHTEKTYpa sA3BIKOB
MporpaMMHpPOBAHHS;

®  OCHOBHAs TEPMHHOJIOIHS B
obnacTH nporpaMMHoOTO
obecneyennus;

Ymerr:

®  OCYIUECTBAATE
ofocHOBaHHBI BRIGOD
MATEMaTHYECKUX U
KOMIILIOTEPHBIX METOMOB,
a TaKke HeoOxoauMoro
IpPOrpaMMHOTO
ofecriedeHnsa mpu
pelLlIeHn  3a1a4
NpPOQECCHOHATBHOM
JESITeNEHOCTH;

Bnanets

®  HaBBIKAMH MPHUMEHEHHN
JN@HHBIX METOIOB H
nporpaMMHOro
ofiecriedeHus npu
PELIEHHH KOHKPETHBIX
3a1ay;

I B N
NabopaTopHEIM paboTam.
1

KownrponsHsie Bompock! k
J12060PaTOPHEIM paGoTaM.

KoBTponsHble Bonpochl K
PEUTHHT-KOHTPOJTIO,

OIIK-4. Cniocoben
NOHHMATH MPHHIIUIIEI
paboTsl
COBpPEMEHHEIX

OIIK-4.1. 3HaeT NpHHIHUIIbE
paboTH! ¥ HCTIOTB30BAHI
COBPEMEHHBIX
HH()OPMALIHOHHBIX

3naer: J

® IPHHIAIEL paboThl 1
HCTIONB30BAHUS
COBPEMEHHBIX

OT1uéTa MO
1abopaTOpPHBEIM paboTaMm.:

KoHTponsHBIE BOITPOCHL K

: :




HHOOPMALHOHHBIX
TEXHOJIOIW U
HCTIONB30BATh UX I
perieHusd 3aaayd
npodeccHOHaNbHON
JEATEIEHOCTH

TEXHOJIOTHI B
npodeccuoHalbHOHI
JEATSIBHOCTH, OCHOBHbIC
TpeGoBaHuUs
HHGOPMAIIMOHHOM
0€e301TacHOCTHM.
OIIK-4.2, YmeeT
OCYIIECTBJIATh
0060CHOBaHHEIN BEIGOD
HE00X0THMBIX
HH(OpPMALIHOHHEIX

UH(OPMAIMOHHBIX
TEXHOJIOTHH B 06/1aCTH
pa3paboTKK MapaiIeTbHbIX
porpamMm

YMmeer; ‘

® OCYIECTBIIATh
000CHOBAHHELI1 BHIGOD
HE00XOIMMBIX
UHOPMALIHOHHBIX
TEXHOJIOTUH NPH peUIeHUN
3a/1au mapajuIesibHOro

NabopaTOPHEIM paboTaM.

KoHTponsHbIE BOMPOCH K
PEHTHHT-KOHTPOITIO,

TEXHOJOTUH TIPU PENIeHUH IpOrpaMMUPOBAHMS;
3afa4 npodeccHoHAIBHON Bnapeer:
ACATCIILHOCTH. 8 IPAKTHYECKUMH HABBIKAMH
OIIK-4.3, Braneer HCIIONIL30BAHHUSA
NPaKTUYCCKUMH HABBIKAMH nabOPMAaIHOHHO-
UCTIONE30BaHMA KOMMYHHKAITHOHHBIX
HHGOPMAUMOHHO- TEXHOJIOTHI IIPH |peIlCHUH
KOMMYHHKAI[HOHHBIX 3a[a4 NnapaiieasHOro
TEXHOJIOTUH TIPH PEIIEHUN nporpaMmMHpOBaHHA,
3a1a4 npodeccuoHTEHOM
NeATeJIbHOCTH.

OIIK-5. Crocob6en OIIK-5.1. 3HaeT OCHOBHEIE 3Haer: OT4éTHI IO

paspabaTbiBaTh
ITOPUTMEL H
KOMIIBIOTEpHBIE
IIPOrpaMMBEl,
NPHUTOIHBIE VIS
MNpPaKTHYECKOIro
MPAMEHEHHUA.

MOJIOKEHHS ¥ KOHIIEIIIHA
NPUKIaAHOI0 U CHCTEMHOI'O
IpOrpaMMHpPOBaHMH,
apXUTEKTYPBl KOMIBIOTEPOB
U CETEH,

OIIK-5.2. VMmeer
pa3padaTeIBATh ANTOPUTMEI 1
KOMITBIOTEPHBIE POIPaMMBI
C UCTIONIb30BAHMEM
COBPEMEHHEIX A3BIKOB U
HHCTPYMEHTOB
MPOrpPaMMHPOBAHHUA.
OIlK-5.3. Bnaneer
TEXHOJIOTHAMH CO3JaHMs U
SKCIUTyaTauyy IpOrpaMMHBIX
MPOXYKTOB ¥ NPOTPaMMHEIX
KOMILIEKCOB,

® [IPHHIUIBI TOCTPOCHHSI
napanienbHbIX
BBIMHC/TUTENBHBIX CHCTEM H
cnocoObl MOBBILIEHUA UX
ObicTpoeiicTBH;

® 0COHEHHOCTH COBPEMEHHBIX
A3BIKOB MPOrPaMMHPOBAHHS
JUTSE CO3/ITaHUS
Napale/IbHBIX MPOrpamm;

Vmeer:

® paspabaTeIBaTh
napajjie/ibHbIe AITOPHTMBI H
MpOrpaMMsi ¢
UCTIOMB30BAHAEM
COBPEMEHHBIX A3bIKOB H
MHCTPYMEHTOB
MporpaMMHUpPOBaHH;

Bnaneer:

® TEXHOJIOTUSMH CO3/IaHUs H
9KCILTYyaTalUK NporpamMm
UIA NapajieNbHbIX |
BEICOKOIIPOU3BOAUTEILHEIX
BBIUHCJICHHUI;

11a6opATOPHBIM paboTam.

KOHTponEHEIE BOIPOCH! K
Ma00paTOPHEIM paboTaM.

KoHTponbHEIE BOIPOCH! K
PEHTHHT-KOHTPOJIO.

IIK-1. Coocoben
TIPOSKTHPOBATh U
peaTU30BEIBATE
IPOrpaMMHOE
obecreyeHue B
COOTBETCTBHH ¢
TpeOOBAHUAMHE

TIK-1.1. 3naeT MmeTogONOrMN
paspaboTky MporpaMMHoOro
obecrieueHns 1 TEXHONOTHH
MpOrpaMMHpPOBAHNS, A3BIKH
(hopmanuzannu
(GyHKLMOHATBHBIX
crienuuKaIiif, TPUHITATIEL
HIOCTPOEHHS APXUTEKTYPHI
NPOrpaMMHOro odecrieueHus
Y BUJIBI apPXUTEKTYPhl
MpOrpaMMHOro obecnevenus,
OCHOBHBI€ KOHLICIIIAH H
aTpHOYTHI KauecTsa
IporpaMMHoOro obecredeHus.
IIK-1.2. YMeeT npoBoguTh
AHAJIN3 UCHOJTHEHHUS

3naeT:
® METOIOJIOTHYU U TEXHOJIOTHH
pa3spaGoTKU napaienbHbIX
Iporpamm;
¢ THIOBBIE MOZIENH
HapaJIENIbHBIX alrOPUTMOB;
® OCHOBHLIE CBOMHCTBA
NapaieIbHBIX AJITOPUTMOB
d croco0BI MX OLEHKH,
VYmeer:
® NPOBOAUTE aHANIH3
TpeboBaHuil K pa3paboTke
[apaIeJJbHOTO alropuTMa;
® BLIGMpPATE cpesicTRa U
BapHaHThl peaH3aliu
Napayie/IbHBIX MPOrPamMM;

OT4ETHI O
n1a0opaTopHEIM paboTam.

KOHTpOIBEHEIE BOIPOCH! K
1a0opaTOPHEIM paboTam.

KoHTponbHEIE BOIPOCH K
PEHTHHI-KOHTPOJIIO,

3|



TpeboBaHUi, BEIpa0aThHIBATE
BAPHAHTB! UX peaH3aliH,
POBOJMTE OLEHKY U
obocHoBaHHe
PEKOMEHAYEMBIX DELICHHUH,

* HCNONB30BATE |
CYLIECTBYIOIIHE TUIIOBBIE
pemenys u GHGNHOTEKH
HapaJuIeIEHOTO |

=

HPOTPAMMHpPOBa.

BBIOMPATH 1 HCIIONB30BATh Bnaneer:

CpelcTBa 1 BapHaHTbI ® HAaBBIKaMU oueH]LI/I
peanu3alii MporpaMMHOTO s¢pdexruBHOCTH U
obecnevyeHus. TPYAOEMKOCTH pL:anmauHH

IIK-1.3. BnageTh HaBBRIKAMuI
OLICHKU BO3MOXHOCTEN,
BPEMEHH U TPyJOEMKOCTH
peanusauny TpeOGoOBaHUH K
IpPOrpaMMHOMY
obecneueHuo, paspaboTKh H
COITIACOBAHHA TEXHUYECKMX
crnienudukaliii Ha
IpOrpaMMHOE O0ecHeUeHuUE,
dbopMupoBaHus 1
NpeJOCTABICHMS OTISTHOCTH
B COOTBETCTBHH C
YCTaHOBJICHHBIMU
perjlaMeHTamy,

MPOCKTHPOBAHUS CTPYKTYD

NapalIeEHOTO AIrOPHUTMa,
® HABEIKAMH OTJIANKH
napaIeTbHBIX TPOrpamMm;
® HABLIKAMH IPOEKTHPOBAH A
CTPYKTYp JaHHBIX, 6a3
NapajUTENBHBIX CTPYKTY]
NaHHEIX;

JAHHEIX, 0a3 JaHHLIX,
OpOrpaMMHBIX HHTepdeiicos.

4. ObPbEM U CTPYKTYPA JTUCIHUIIJINHBI
TpynoeMKoCTh MUCIHIITIHEL COCTABIISET 6 3aUeTHRIX equHHuIL, 216 YacoB

TeMaTHYeCKHIT ILJIaH
(popma 06ydeHnsn — ouHas

KonraxtHas paGora oGyuarommxcs Dopmel
E_ C NeIarorM4eckuM paGoTHUKOM § TEKYIEro
& g g o '§ é KOHTpPOJIs
Ne HauMenopanue TeM WiiK pasaenos/tem g g < % 2 _ v B E E £ ycueBacMocTh,
= g 8= 28| 388 &8 dopma
/n JMCUMILIMHEL & 8 = 28 gk S¥8 ES p
O 8 & = 98 S35 8% NMPOMEKYTOYHOM
5 [ %‘ e | 88N
9 = g ® g5 | v28% 3 aTTeCTALMH
=5 = g5 © (no cemecmpan)
| |OCHOBBI NapaIeNbHBIX 7 1-6 | 12 - 8 8 28 PEHTHHT-
BEIYHCICHHH. MHOTOTIOTOYHOE KOHTpOIb Nel
MPOrpaMMHUPOBAHYUE.

2 /(CraHmapTs! ¥ TEXHOJIOTHH 7 7- 12 - 20 20 52 pelThHr-
paspabOTKK APaJLIeNEHBIX 12 KOHTpOJIb Ne2
rIporpamMm

3 [IpobneMHEIe BOIIPOCH 7 13- | 12 - 8 8 28 peHTHHr-
[apanieJbHOro 18 KOHTpOJIb No3
IIPOrPaMMHUPOBAHHS

Bcero 3a 7 cemectp: - - | 36 - 36 - 108 3K3aMeH 36

Hamiyne B nuciminne KIT/KP - = — - - = =

HToro mo qucouruinHe - - 36 = 36 = 108 3K3aMeH 36

Conepmaﬂne JeKITHOHHBIX 3aHATHH 110 JAACHHUIIVINHE

Pazzien 1. OcHOBBI Napa/lieILHBIX BbIYHCIeHAiT. MHOrONOTOYHOE NporpaMMHpoOBaHHe. |
1) TIpou3BOAMTENLHOCTE '
TPOM3BOAUTENBHOCTH. CIIOCOOEI OIICHKH.

2) Kiaccudvkanys BEUHCIUTEILHBIX CHCTEM

BEIYHCIIHTEIIBHBIX

CUCTEM

Enuauns:

H3MEpEHMS




3) Meronpr yBenuueHHS NPOU3BOAMTENLHOCTH BBIYMCIHTENLHBIX CHCTEM. Bexkropuas
obpabotka. Konpetiepaas o6pa6otka. [lapamiensuas o6padoTia. N

4) Meronsl  pa3paGoTKM — mapajuleNbHEIX nporpaMM.‘ Pacnapannenusanve HaHHBIX.
PacnapannenuBanue xomaH.

5)  XapakTepuCTHKH Napa/UlelbHEIX auropuTMoB. CTeleHh Mapailie/n3Ma. Yckopenue.
Ot deKTHBHOCTS.

6) 3akoH Ampana \

7) Mroro3anadsocTs, [Tponecchl 1 MOTOKH. ‘

8) Peanm3anus MHOT03a/Ja9HOCTH B OIIEPAIHOHHBIX CHCTEMaX, aITOPUTMBI [IAHMPOBAHHSL.

9) PaspaboTka MHOrOmOTOUHBEIX mporpamMM. POSIX/Windows Threads

10) MHOrOmoTOYHOCTE B COBPEMEHHBIX  SI3BIKAX dporpaManOBaHH}L O0BexTHO-
OPHEHTHPOBAHHBINA MOJIXOI.

11) ITynsr moTokoB

12) Jloxaneroe xparunuine notoka (Local Thread Storage) |

Paznen 2. CranaapThl ¥ TEXHOJIOTAHM Pa3padoTKH HapaJIJJFeJIBHLIX NPOrpamMm

13) Crannapr OpenMP. Hasnauenue, moaiepika B KoMnmwisitopax. IlepeMennsie OKPY>KEHHSI,
byHKIIH, TUPEKTUBEL.

14) PaspaboTka napaiebHbIX Hporpamm Ha ocHose OpenMP

15) Beenienne B BRICOKOIIPOU3BOAUTENBHEIE H PACIPEASTSHHIC BEUNCIECHHS, Crasnapt MPI

16) PaspaboTka mapamnensHbIX mporpaMM Ha ocHoBe MPI. Basobie (YHKIHH, TOYECUHEIH
00MEH MEXJIy IPOLECCAMHI '

17) KonnexkTuBHBIM 06MEH MEXIY IIPOIIECCAMH. \

Paznen 3. IlpobiieMHBbIE BONPOCH! NAPATIEIBLHOTO NPOrpaMMHpP OB AHHS

18) IlpoGuiembl B3auMOJEHCTRHS 3a/1a4 B IAPAIIENBHEIX ITporpamMmax. [OHKM 1 TYTIUKH.
19) O61EKTEI CHHXPOHH3AINA B3aMMOIEHCTBYIOIAX 3884 HA OCHOBE BIOKHPOBOK

20) AnropuT™bl HeOOKHPYIOMIEH CHHXPOHU3ALMH, ATOMAPHBIC oneparuu

21) INapannensHble CTPYKTYPHI AAHHbIX

22) ACHHXPOHHOE POrPaAMMHPOBAHKE

23) OcobernocTy NapaTeNbHBIX POrpaMM s Tpadudecknx nporeccopos (GPU)

Conep:xanne npa*mmeclmx/.ﬂaﬁopaTopme 3amhm‘i 10 JHCIUIIIHHE

JlaGparopuasn paGora Nel PazpaGoTka MHOrONOTOUHBIX IIPOrpaMM.

Oynxnpn WinAPI 1yt co3nanus motokos. Knace std::thread. Tumosas Mozmens
nmapaienbHoi nporpaMMel. OXuaaHue 3aBepIICHIS PaGOTHX TOTOKOR, H3mepenue
XapaKTEPUCTHK MOCIENOBATEIBHOTO 1 IAPALIENILHOTO allfOPHTMA.

Jlabparopuas pa6ora Ne2 Texuosoruss OpenMP

Usyuenne dynxmmit u gupextus OpenMP. Mogens BbINOIHEHHS OpenMP-niporpamMMeL.
Pemenne 3anau muueitnoit|lanre6per cpencreamMu OpenMP.

JlabpaTopHan paGora Ng3 Cranpapr MPI

Bubmuoreunsie peammsamuu MPI, Tunosas crpykrypa MPI-nporpammer. 3amyck MPI-
IpOrpamMMBL. Y THiIHTA mpirun/mpiexec. [Tpumenenue yrxmuu MPI st pacipeeneHHbIX
BBIYHCIICHMHA,

Jlabparopuas padora Ne4 CHHXpoHM3ANHUSA 1 6aNAHCHPOBKA MAPA/LIEILHBIX 32129
PaspaboTka MHOTOIIOTOUHOI IporpaMMs! Ha mwiatpopme Net. Hcrons3oBanne o6mmx
JAHHBIX B HECKOJIBKUX TIOTOKAX. JINHAMIUYECKOE PACTIpeieieHUe BEIMUCIICHUH MEXy
norokamu. Ouepenyt OXXUIAHHUS [TOTOKOB.



5. ONEHOYHBIE CPEJCTBA JUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
NMPOMEXYTOYHOM ATTECTAIIVH [0 NTOT'AM OCBOEHWS N CIUATIIHHDI
¥ YYEBHO-METOIMYECKOE OBECIIEYEHUE CAMOCTOSITEJBHOI PABOTHI
CTYJAEHTOB

5.1. Texymuii KOHTPOJIbL yCIIEBAEMOCTH

\
IIprmep:#uii IepeveHb BONPOCOB K peﬁTlJFHF-KOHTPOJIlO Nel
\

1) OuieHk1 NPOH3BOAMTEBHOCTH BHIMHCTHTENLHBIX cHeTeM (Bpems, IPS, FLOPS).

2) Knaccudukarys seravciurensusix cucrem (o MNMHHY M 1O OpraHH3alyH OIMEPATHBHON TaMsITH).
OcobeHHOCTH KaXKIOTO KIIacca CHCTEM.

3) Ilomxompl, HCMOME3yeMBIC TS YBEIMYEHUS IPOM3BOIUTETHHOCTH BbIUUCIHTEIEHBIX CHOTEM.

4) CeoiicTea napauieNbHBIX =~ AITOPUTMOB:  CTETEHb  Mapajuieu3ma, 3EPHUCTOCTh,  YCKOPEHHE,
s¢exruBHOCTS. 3aKOH AMIAUIS U €10 MPAKTHUECKIHA CMBICH,

5) Cpensist cTeneHs NapauieNu3ma aliropuT™a CABANBAHMS, CKATSPHOTO YMHOKEHHS BEKTOPOB, YMHOIKEHH S
MATPHLB! Ha BeKTOP. [TpHMepbi anroputmos, 061aar0IIHX HACAILHOM CTENEHBEO NapaieIma.

6) Iloaxoxs! K pacnapauienisa AJITOPUTMOB! HA OCHOBE Iapalie/IM3Ma JaHHbIX M MapajuiensMa 3a1a4.
HpeumymecTBanHenocTaTm CIIOCO0BI peau3alyHy. |

7) Mnorosagaunocts. Dopmbl \peannsau;[m MHOT033/1a4HOCTH: np(lueccm H IIOTOKM, WX OCOOCHHOCTH.
CeoiicTpa 3a51au.

8) Ilnammposanme W CIIeTYepU3ALKSA, AJTTOPUTMET mankposanus 3aga4d OC. )

9) PaspaboTka napaienbHBIX NPOrPAMM HA OCHOBE MHOTONOTOMHOCTH, Cranpapr POSIX Threads
(pthreads). ITpumep.

10) Mrororotourocts B copementsix ST (Ha npumepe CH): OOBEKTHO-OPHEHTHPORAHHBIA  MOIXOL,
CpaBHEHHE MOJIe/IEH NPOrpaMMHUPOBAHKMS HA  OCHOBE  KIIACCOB System.Threading, Thread u
System.Threading. Task.

1'1) Iymsl OTOKOB: Ha3HAYEHHE, NPUHIAI OPraHM3ALIAH. OrpaHiuenns PH KCTIONBL30BAHNM MTYIO0B TOTOKOB
B rlapajuie/ibHbIX NporpaMmmax. Yol

12) JlokansHoe XpaHuuiie notoka. HasHaueHue 1 mpuMep MCIoNb30BaHus.,

IIpumepupiii nepedens Bonpocos K pelTHAr-KonTpoiio Ne2

1) Haznauenue crannapra OpenMP Monens Bemonsennst OpenMP-nporpammeL.

2) PazpaGotka mNapavIebHBIX | TporpamMM Ha ocHoBe craHmapra OpenMP: ocHOBHBIE mepeMeHHBIE
OKpY KeHus, QyHKIMMA 1 J:mpekrmam Tpumep.

3) Hasnadenue crangapra MPIL. Mozenb BbINONHEeHUs MPI-nporpammel,

4) Ocuosnbie GyHkLr MPI, nipuem/miepesiaga fanHbIX MEKIY OTACNBHBIME MpoLeccamu. briokupyromue 1
HebIoKuUpytoliye onepauun. [pumep. B

5) Komnekrnpmbie dynxumn MPL  mmpokoBeimatenbHas — pacebuika, pasaenenne w  cBop HaHHBIX,
arperuposanue fnaHnbix. [Ipumep.

Hpnmepm%lﬁ IIEPEICHE BOMPOCOB K PEHTHHI-KOHTPO 0 Nb3
‘
1) Cunxponmsats 3a7av, [IOHsITHE KKPUTHUECKOI CEKIIMIY TIPOrpaMMB1. B3auMHOE HCKITIOUeHHE 3a/1a4.
2) ToHky ripu B3aMMOJEHCTBIN TAPAJLIENBHBIX 3a/1a4: ONPE/IENeHHE, TIPUMEP, CTIOCOGHI peLIeHus.
3) TymmKkoBble cCHTyalMH: ONPEaCICHHE, TPUMEP, CIIOCOOH! OGHAPYHKEHH 1 MPeJIOTBPALLEHHS,
4) O6BeKTsI CHHXPOHH3AIMK: 06K MPUHLIATI PaBOThI, THITEI OGBEKTOB U HX 0COBEHHOCTH.

5) Hebnokupyromias CHHXPOHM3AUM: HASHA'CHHE, PEUMYILCCTBA H HEAOCTATKH, CriocoGh! peamvsamm,
i [ K
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6) IlapamienbHple CTPYKTYphl [JAHHBIX: DasHOBMAHOCTH, TPHUMEPEl TAKHX CTPYKTYp B  A3bIKAX
MPOrpaMMHPOBAHHMS, IPEUMYIIIECTBA U HEJOCTATKH.

7) ACHHXPOHHas MOJIE/b TIPOrPAMMHPOBAHHUS: HABHAYCHHE, OTIIMYME OT MAPAIUICILHON MOJIEITH, BAPHAHTSI
peanu3alyM B A3BIKAX MPOrpaMMHPOBAHMUA.

5.2

HPOMB}KYTO‘IHEH aTTeCTAIHUA 110 UTOTAM OCBOCHHS MUCHUILTHHBI (3[(33MCH:F

IlpuvepHbIii epe4eHnL BONPOCOB K 3Lc3ameﬂy

1) Ouenku NpOM3BOAMTEIBHOCTH BBIYUCITHTELHBIX CHCTEM (BPEMS, IISS, FLOPS). .

2) Knaccuukays BeMUCIUTENbHBIX cHeTeM (o ONIHHHY M 1O OPraHM3allM¥ ONEPAaTHBHOM MaMATH).
Oco0eHHOCTH KaXKIOTO KIIAcca CHCTEM.

3) Tlosxompl, MCTIONB3yeMBIe [Tl YBEIMYEHHUS IIPOU3BOIUTEIBHOCTH BFI‘-]]/ICJII/ITGJ'ILHBIX CHCTEM.

4) CpolictBa TNAPAUICIBHBIX =~ AJTOPUTMOB.  CTeNEHb MApAUICIM3MA,  3ePHHCTOCTE,  YCKOPEHHE,
s¢ipexruBHOCTD. 3aKOH AMAANA ¥ €r0 MPAKTHYECKHH CMBICIT. :

5) CpefiHsisi cTeneHb NapaUleNu3mMa alropUTMa CIBANBAHMNS, CKAISPHOTO YMHOXKEHHS BEKTOPOB, YMHOMKEHHS
MaTpHLIbI Ha BeKTOp. [IpuMeppt aroputMoB, 061aialolnX HACAILHOM CTENEHBIO Napasiie3Ma,

6) Tloaxoap! k pacriapalieNMBaHUIO ANTOPATMOB: HA OCHOBE MAPAIIE/TH3Ma JAHHbIX 1 NAPALTENA3MA 3134,
ITpermyimectsa 1 He,E[OCTaTKIJF, Croco0bl peaTH3aLH.

7) Muorosagaunocts, DopMEI ‘peannaalmn MHOro3aJaqHOCTH: [POLECChl M MOTOKH, HX 0COOEHHOCTH.
Croticrpa 3azad. l v |

8) Ilnanmposanue u nncnerqepvraum. AnropuTMs! IIAHKPOBAHKS 34;[2111 OcC. 5t

9) PaspaGoTka mMapaIeNbHBIX | MPOTPaMM HA OCHORE MHOTOTIOTOMHOCTH, Cranpapr POSIX  Threads
(pthreads). ITpumep. :

10) Mruoronorousocts B coBpeMenubix SI1 (Ha npumepe CH): 0OBEKTHO-OPHEHTHPOBAHHLIY MO0,
CPaBHCHHE MOZEJeH INpOrpaMMUpOBaHMS Ha OCHOBe Kmacco  System.Threading Thread )1
System.Threading. Task. .

11) Tlymet nOTOKOB: Ha3HAYEHHE, IPHHLI OpraHu3aimy. OTPAHHYeHHS [IPH HCTIONb30BAHHH IyJIOB TIOTOKOB
B HapaJUIeITbHBIX nporpaMMaJ. T,

12) JlokaneHoe XpaHWIHIIE noroka. HasnayeHue 1 npumep HCIOIB30BAHHSL.

13) Hasnauenne crannapra OpenMP. Mogpenb ebinonenust OpenMP-TporpaMmbt. ‘

14) Pagpaborka napauiensHbIX ‘ nporpaMM Ha ocHoBe craHmapra) OpenMP: OCHOBHBIC TIepeMEHHBIE
OKpyKeHus, QyHKUMH 1 aupekTrBel. [Tpumep.

15) Hasnauenue cranmapra MPIL. Mopesis Bbionsenns MPI-nporpamMmbi.

16) OcroBrrie Gymxmu MPI, nprem/niepesiaua JaHHBIX MEKTY OT/C/TBHBIMH TIPOLIECCAMH. broxupyroume u
Hebiokupyiolue onepaipy. [pumep. N

17) Komnexrusrble  ¢yHkmpm MPL:  mmpoKoBeINATeNbHAS DPACCHIIKA, pa3leNieHHe M oG0P AaHHDDN
arperupopanue JaHHbIX. [Tpumep. ‘

18) CunxpoHmzarus 3amau. Hom‘fne «KPUTHYECKOM CEKIUM» TIporpamMybl. BaauMHOe HCKITFOUEHNE 3amat, kox

19) T'oHky 11y B3aUMOZICHCTBIH MApATIIEbHBIX 3a11a4: ONpe/IENeHNe, TIPUMED, CTIOCOOBI PelICHHS.

20) TynukoBble CHTYalHH: ONpe/Ie/ieH e, PUMEP, CIocoGkl 0GHApPYKeHNs U TIPEIOTBPALIICHH.

21) O6BeKTBI CHHXPOHH3AIUH: 06;1111/11‘1 TPUHLIAI PaOOTHI, THUITHI OOBEKTOB B MX OCOOEHHOCTH.

22) HebGnokupyrommast CAHXpOHM3ALIHM: HA3HAYSHHE, IPEeUMYLIECTBA U HEJIOCTATKH, CTIOCOORI peaTH3aIiH,

23) Napamienibble  CTPYKTYpbl ~[MAHHBIX: PA3HOBMJHOCTH, TNPUMEPhl TAKHX CTPYKTYp B  S3BIKAX
MPOrpaMMHPOBAHUS, TPEUMYLIECTBA H HEJIOCTATKH,

24) Acunxponnas MoaeNh NPOrPAMMMPOBAHMSL: HA3HAUCHHE, OTIHYNE OT NAPAIEIBHON MOLENH, BAPHAHTBI
peanu3anuy B A3bIKaX POrpaMMHUPOBAHHSL. i
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3.3. CamocTonreasHast paﬁo'}a ofyuaomerocs. \

JEATCIIBHOCTH.,

KOHTPOJIIO 3HAHHUH 1 IIPpOMEXK

1)
2)

3)

4)
5)
6)
7
8)

9)

CamocrosiTensHas paboTa CTYIEHTOB 110 JUCIUTIIHHE BKJ‘J‘IOlIaeT B ce0d CIenyIOoIue BH 5]
|

1) mpopaGoTky yqe6H0r$ MaTepualia o KOHCIIEKTaM, y4eOHOM i HayuHO#M jiuTeparype;

2) HOArOTOBKY K JIA00OPATOPHEIM 3aHATHAM;

3) HoATOTOBKY 1O BCeM )rmaM KOHTPOJIBHBIX MEPONIPHATHI, B TOM YHCIIE K TEKYLIEMY

OYHOH aTTecTAaIHH.

Bonpocs: 1uist caMmocTosTe/IbHOM PAGOTHI CTYJEHTOB
OcobenHocty anmapaTHoil peanusaum MHOTOIMPOIIECCOPHBIX BBIHUHCIUTE/IBHBIX CUCTEM U cyriep-OBM -

XapakTepuCTHKH TOTIONOMHI CETH MEPENadYn NaHHBIX. AJ‘II"OpI/ITMBr MapLpyTH3au. Mertozsl nepeaayuu
JIAHHBIX. ‘

Merons! morudeckoro npenc#aaneﬂm TOIOJIOTMH KOMmyHmcaunorLHoﬁ cpenbl. OToGpaieHNe KOIMBLIEHOH
TOTIOMOTMH Y TOTIOJION UM PEINeTKH Ha rurepkyo.

Mozesnb napasienbHbIX BbIYMCICHHH B Bujte ceTr [letpu 3
Mogeits napanenbHbIX BEIMKCTISHH I B BUze rpada «rpouecc-pecype»

IlapasienbHble aaropuTMbI COPTHPOBKH !

[lapansienbible YNCACHHBIE ATTOPHTMBI IHHENHHOI anrebps

Iapajienbhbie uucieHHble anropuT™Mbl peuierns 1udGepeHIMaNbHbIX YPABHEHMHA B YACTHBIX
ITPOU3BO/THELX ‘

[Napannensubie UMCIEHHbIE AIOPUTMBI MHOTOMEPHOMH MHOTOKCTPEMABHOMN ONTHMH3AITHA

10) Ornanxka napamiensHbIX NPUIOKEHHIL.

KOMIIeTeHIMH 00yJaronimxcs

0 JUCITHUITIINHE 0(1)0pMJ'DIeTCSI OTACIBHBIM JOKYMCHTOM.

®oHI OLEHOYHBIX MaTepHanoﬁr (OOM) m1st TpoBEIeHHs aTTECTALMH YPOBHS chOPMUPOBAHHOCTH

!
6. Y‘-IEEHO-METO,Z[I/]("-IECKOE N UHOOPMAIIMOHHOE OGECHIEYEHUE

| JAUCIIAITIINHEBI
6.1. Kuurootecneuennocrn
Haumenosanue AUTEPATYpPLI: ABTOP, [HA3BAHUE, BH/ H3JAHMS, H3AATE/ILCTBO T'on KHUTOOEECIEYEHHOCTD
1 HITAHHA
| Hamnune B snexrponnom
\ Kkarasore 96C
OcHoBHas nuteparypa*
Borauép, K. 0. OcHOBEI NapasiensHoro nporpaMMIpOBaHHUS | 2020 https://www.iprbookshop.r
yuebroe ocobue / K. O. Boraués. — 4-¢ u3n. — Mocksa : 1/20702.html il

Jlabopatopus 3raHuit, 2020, — 343 ¢, — ISBN 978-5-00101-758-5.
— Texer : 3MeKTPOHHELH // DnexTponHo-6ubIMOTeTHAs ccTeMa IPR

BOOKS
I[NapannensHpIe BEIMUCIUTENBHBIE CHCTEMEI | y4eGHOE nocobue / H. 2019 https://znanium.com/catalo
IO. Cuporununa, O. B. Hemomustumii, K.. B. Kopmys, B. C. g/product/1816521

Bacuises. - Kpacnospck : Cu6. denep. yu-t, 2019, - 178 ¢. - ISBN
978-5-7638-4180-0

AnTOHOB, A. C. [NapanjienbHoe NPOrpaMMHPOBAHUE ¢ 2021 https://www.iprbookshop.r
UCIoJib30BaHueM TexHonorud MPI : yue6Hoe mocobue / A. C. 1/102043.html
AHTOHOB. — 3-¢ u3l. — Mocksa : MuTepHeT-Y HUBepCUTET
Mudopmanponnsx Texnonoruit (MHTYUT), At ITu Ap Meana,
2021, — 83 c.— ISBN 978-5-4497-0934-9. — TeKcCT : 31eKTpOHHEIiH
/! Dnextponuo-6ubnuoreynas cucrema IPR BOOKS

Bunmur, B. A. TlapannensHsie BEIYHCAEHNS M MHOTOIIOTOYHOE 2021 https://www.iprbookshop.r
nporpaMmMupoBanue : yuebuuk / B. A. bwinwr, — 3-¢ usg, — 1/102044.html
Mocksa : UnTepher-Y musepenter Unpopmaunonnex TexHomoTHI
(MHTVYHT), Aii ITu Ap Meaua, 2021. — 310 ¢. — ISBN 978-5-




4497-0936-3. — TeKCT : aneKTPOHHBIH // DeKTpOHHO-OHGIHOTeYHAS
cucrema [PR BOOKS

JononnutensHan nutepatypa
Monenu pacnipeieneHHBIX BRIYHC/ISHUH [DneKTpOHHEIH pecype] / 2011 —
Tonopkor B.B. - M. : ®U3MATIJIUT, 2011. -
http://www.studentlibrary.ru/book/ISBN5922104950.html
®enoros, W. E. IMapamiensHoe nporpaMMmupoBasre. Mozenn 1 2018 https://www.iprbookshop.r
npuemsl / 1. E. ®enoros. — Mockea : COJIOH-IIPECC, 2018, — u/90420.html
390 ¢. — ISBN 978-5-91359-222-4. — TekcT : 9MeKTPOHHBIH //
Onexrponno-6ubanoreunas cucrema IPR BOOKS
'eprens, B. I1. Teoprs u NpakTHKa NapauIeNbHbIX BEIYUCIICHNH ; 2020 https://www.iprbookshop.r
yuebHoe nocobue / B. I1. I'eprems. — 3-¢ u3g. — Mocksa, CapaTos : 1/89478.html
Hureprer-Yausepcurer UndopMarmonnsix TexHomoruii
(MHTVYHT), At ITu Ap Menwua, 2020. — 500 c. -— ISBN 978-5-

4497-0389-7. — Texcr : 3ne1<1poémmfz‘1 // JnexTpOHHO-GHOIHOTEUHAS

cucréMa [PR BOOKS
Typansuyk, K. A. TTapamtensHoe [IporpaMMUpOBaHHE C TIOMOIIBIO 2019 https://www.iprbookshop.r.
azeika C# / K. A. Typanbuyk. —3 -e u3x. — Mockea : UHTepHET- u/79714.html

YHusepcureT I/IH(bopMaI.II/IOHI{bIX‘TeXHOJIOFI/II/I (MHTVYUT), Ait ITu
Op Menne, 2019. — 189 ¢. — ISBN 978-5-4486-0506-2, — TekcT :
9JEKTPOHHEIH // DneKkTpoHHO-6nbinoTeuHas cuctema [PR BOOKS

*ne bonee 5 ucmoynukos

6.2, UnrepHeT-pecypenl

1. JIaGoparopus I[TapaniensHbix HHQOPMALMOHHBIX TeXHONOTHIT HayuHO-HCCIe10BATEBCKOTO
BBIYHCIUTESIBHOrO nenTpa MI'Y http:/parallel.ru

2. | The OpenMP API specification for parallel programming https://www.openmp. mg!spemfcallons

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

4. Opurunans! crangapra MPI: http://www.mpi-forum.org/docs/docs.html. ';

7. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIIAHBI

Jlist peasmzanmy JaHHOM IUCIUIUIMHBI IMEIOTCS CIEIHATBHBIE TOMEITCHIS IS
IPOBE/ICHHA 3aHATHH JICKIIMOHHOTO THIIA, 3aHSITHH MPaKTHYECKOro/1a6opaTopHOTO THITA,
TEKYLIEro KOHTPOJIS M MPOMEIKYTOYHO#H aTTECTAINH, & TAKKe IIOMELIEHHUS ISl CAMOCTOSTEBHON
paboThl. _

Ilpaxtadeckue u 1ab0PATOPHEIE 3AHATHS IPOBOASLTCS B AYIUTOPHH (KOMIILIOTEPHOM
knacce) 5116-3 (u1u aHaTOrH9HOM KOMITBIOTEPHOM KJIACCE B 3aBHCHMOCTH OT CETKH
pacnucanu”). !

llepeueHb UCITOJIB3YeMOT0 IUIIEH3HOHHOIO TPOrPaMMHOTO 00ECIICUeHHH:
1) MS Visual Studio Community Edition;

2) MS HPC Pack SDK (cBoGosmo pacripoctpausiemoe I10)

3) MPICH (cBo6ozaro pacnipoctpansemoe I10)

4) MS Word; 1
fr—A
Pabouyio mporpammy COCTABHIT zou. xad. @ullM ony6es A.C. Z 7L
(momxHocTs, ®UO, IOATIHCE) b = P
Penenszent |

['enepanssrti gupexrop 000 «®PC Ceprucy J1.C. Knacos / //—6747

(mecto paborer, JOMKHOCT, CDI/IO MOAIHNCE)
[Iporpamma paccMoTpeHa U 0j06peHa Ha 3aceIanuu Kagpeﬂpm QullM

I[Tpotoxon Nel or 30.08.2021 roma /
f"'/
3aBenyronit kapenpoit

C.M. Apaxensu

(®HO, noamucs)



Pa6ouyas mporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHMé ydeOHO-METOJUYECKOH KOMUCCHU

Hanpasienus 01.03.02 Ipuknannas maTtemarrka v uHpopMaTHKA '

IIporoxon Nel ot 30.08.2021 roxa =

IMpencenarens KOMHCCHH “ C.M. Apaxensu
(CDI/IO,‘ZIOJI)KHOCTB, TIOAITUCH)

JIMCT IIEPEYTBEPXJIEHUA
PABOYEN IIPOIr'PAMMBI TACITATLTAHBI

PaGouas nporpamma omobpena na 207/ /20, > yuebHBIi roga

f

IIpoTokon 3acenanus kadeapbr No A or o H/\ rona

4
3apenyrommii kageapoii / £ L. AL po
PaGouas nporpamma onoGpena na 20 /20 y4ebHBIi roga
ITpoTokoun 3acenanus kadeapbl No oT " roma

3aBenyrommii kadeapoi

Pa6ouas nporpamma onobpeHna Ha 20 /20 yueOHBIN roja

IIporoxoi 3acenanus kadeapnr Ne 0T roaa

3aBeaytonuii kadempoit
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