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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Juctunnuaa «TexXHOJOrMM NPOrpaMMHUPOBAHMSD BXOAUT B MPOrpaMMy MarucTpaTypbl
«VICKyCCTBEHHBI HWHTEUIGKT W POOOTOTEXHUYECKHE CHUCTEeMbl» MO HampasieHuro 27.04.04
«YTpaBlieHHEe B TEXHMUYECKHX cHCTeMax» M u3ydaercsi B 1 cemectpe 1 kypca. Jucuumiuny
peanuzyetr Kadeapa MmexaHuku U mpoleccoB ynpaBieHus. JUCIUTUIMHA COCTOUT U3 26 pa3/ienoB
1 65 TeM U HalpaBjeHa Ha U3y4eHHE 0A30BbIX aJITOPUTMOB COPTUPOBKHU U MOUCKA, aJITOPUTMOB Ha

rpadax,  METOJOB  JIWHAMUYECKOIO  MPOrpaMMHUpPOBAHUS,  COBPEMEHHBIX  Mapagurm
MpOrpaMMHUpPOBAHUs, TMOAXOJAaMU K TEXHOJIOTHSM MapajuIeIbHOIO0 M Paclpee’eHHOro
MIPOrPaMMHUPOBAHUS

HGHBIO OCBOCHHA OUCHUILUIMHBL ABJIICTCA  OBJIAACHHUC CTYACHTAMHU IMPAKTUYCCKUMU
HaBbIKaAMH AJITOPUTMHU3AIUN U IIPOrpaMMHPOBAHUA.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne  mucuuIUIMHBL  «TeXHOIOrMM  IPOrpaMMHUpPOBAaHUS»  HAIpPAaBIECHO  HaA
(bopmupoBaHUE Yy 00yJarOIINXCS CIEAYIONIMX KOMIIETCHIIUH (YaCTH KOMITETeHIINN )

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOUW NHUCUMUTUIMHBI)

Cnoco0eH aHaM3upoBaTh U
BbIABJIATE €CTCCTBCHHO-HAYUYHYIO
CYIIHOCTb NPOOJIEM yIpaBJCHUs B

TCXHUYCCKHUX CUCTEMAX Ha
OCHOBE T0JIO)KCHUH, 3aKOHOB U
METOZIOB B 00J1aCTH
€CTECTBEHHBIX HayK U
MaTeMaTUKH

OIIK-1.1 3HaeT OCHOBHBIC 3aKOHEI, ITOJIOKEHUS U METOIbI B
00J1aCTH €CTECTBEHHBIX HayK U MaTeMaTHKH;;

OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTh
po6JeM ynpaBieHHs B TEXHUYECKUX CHCTEMaX PYKOBOJCTBYSIChH
3aKOHAMH ¥ METOJJAMH €CTECTBEHHBIX HAYK U MaTEMATUKU;;
OIIK-1.3 Bnameer ”HCTpYMEHTaMU aHAJIH3a MPOOIIEM YIIpaBICHUSL
B TEXHHYECKUX CHCTEMaX.;

OIIK-1

OIIK-9.1 Bnanmeer coBpeMeHHBIMA HH()OPMAITHOHHBIMHI
TEXHOJIOTHSIMU M TEXHHYECKUMH CPEJICTBAMHU ISl [TPOBECHUS
9KCIIEPUMEHTOB Ha JEHCTBYIOINX 00BEKTAX;;

OI1K-9.2 Nmeet HaBBIKK pa3pabOTKH METOAUK U BOJTHEHUS
9KCIEPUMEHTOB Ha JEHCTBYIOIINX 00BEKTaX;;

OIIK-9.3 Nmeet HaBBIKK pa3paOOTKU METOANKH U BBITIOJTHEHUS
SKCIEPUMEHTOB Ha JIEHCTBYIOIINX 00BEKTax ¢ 00paboTKOI
Pe3yJIbTaTOB NOCPEICTBOM HH(POPMAIIMOHHBIX TEXHOJIOTHH. ;

CriocobeH pazpabaThIBaTh
METOJIMKH U BBITIONHSITh
9KCIIEPUMEHTBI Ha ACHCTBYIOIIHX

OIIK-9 o0bekTax ¢ 00paboTKoi
pe3yIbTaTOB Ha OCHOBE
nH(pOPMALMOHHBIX TEXHOJIOTHUH U
TEXHUYECKUX CPEJICTB

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuza «TeXHONIOruu nNporpaMMHUpPOBAHUS» OTHOCUTCS K 00s3aTebHOM yacTu OloKa
1 «/Jucumnmuasl (Mo1ysM)» 00pa3oBaTeIbHOMN MPOrpaMMBbl BBICIIETO 00pa30BaHUs.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 OOpa30BaHUS OOydarolIMecs TakKkKe
OCBaMBAaIOT JApYyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIIaHUPOBAHHBIX PE3Y/IHTaTOB OCBOSHHS TUCHMIUIMHBI « T€XHOIOrMH IpOrpaMMHUpPOBAHHSI».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3aNIGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpeniecTBylommue Ilocaenyrwomue
Hug Hauvenosanne }Iﬂcfll/ll:'l.]'ll/lﬂbl}]MOIIl[l JU Z[l/lClll/ll'[J]l/li[l)]])l/l\]:lOH JIN
P KOMIIETEHIIHH % ya, % Y,
NMPAKTHKHU NMPaKTHKH
OIIK-1 CnocobeH aHalM3MpoBaTh U




IIpenmecrByromue Hocnexyromue
Mndp Haumenosanue HHCﬁHI:IHHHLI}IMOI;yJIH, Z[l/lCl.ll/ll'lJ'll/lllIlil/I:/IHOZ[yﬂH,
KOMIIeTeHIIH s s
NPaKTHKH NPaKTHKH
BBISBIISITH €CTECTBEHHO-
HAay4YHYIO CYLTHOCTb
po0JIeM yIIpaBIIeHUS B
TEeXHUYECKHUX CHCTEMaX Ha
OCHOBE TOJI0KCHHH,
3aKOHOB U METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK
Y MaTeMaTUKU
[IpoexTupoBanue
ABTOMATH3HPOBAHHBIX CUCTEM
Cnoco6eH pa3pabaTbIBaTh yIIpaBJICHUS;
METOJIMKH U BBITIOJIHSATD HckyccTBeHHBIE HEHPOHHBIE
SKCIIEPUMEHTHI Ha cetu (OOyuenwne ¢
OIK-9 JIEHCTBYIOINX O0BEKTAX C MTOIKPETICHUEM )
00paboTKOI pe3yIpTaTOB Ha HuTennekryansHbIe
OCHOBE MH(POPMALMOHHBIX HH(OPMALMOHHBIC CUCTEMBI;
TEXHOJIOTUH M TEXHUYECKUX [poexTupoBanue

CpCaCTB

pO60TOTeXHI/I‘IeCKI/IX CHCTEM,
TexHonoruueckas IIpaKTHUKa,

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO
** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYI0EMKOCTh JIUCIHUILTUHBI « Te€XHOJIOTHH MTPOrPaMMHUPOBAHUS COCTABIISCT «S5» 3a4ETHBIX CTMHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 17 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 119 119
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicarnue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep pa3nena

HaunmeHnoBanue pazaea
AUCHUILTHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHoi
padoThr*

Pazgen 1

OCHOBHBIE 3JIEMEHTHI
CUHTaKcHca s13bika Python

11

ba3oBbIit cMHTaKCHUC S3bIKa
Python 3. Monens namstu u
OCHOBHBI THIIbI JAHHBIX

JIK, JIP

1.2

[uxnsl u cniucku. yHKuy.

JIK, JIP

Pazmen 2

DJIeMeHTHI TEOpUHI
aNTOPUTMOB

2.1

ITonsaTue anropurMa.
Mamvna Trropunra.
Beruncimumocts. Teopust
cl0XKHOCTH. Bo3BeneHue B
CTETIEHb: aHAJINM3 aArOpUTMa
(ymHOE BO3BEIICHHE B
CTETICHB).

JIK, JIP

2.2

3amada o prok3ake. XKamHbIid
ajaroput™M. Meron
IPaJUEHTHOIO CIYCKa KaK
MIpUMep KaJTHOTO
anroputMma. Ctparerus
«Pa3nensii u BIacTBy».
PexkypCcHUBHBII aIrOpUTM.

JIK, JIP

Paznen 3

[Mapanurmsl
MIPOTPaMMHPOBAHHUS.
OOBEKTHOOPHUCHTHPOBAHHOE
MIPOTpaMMHpPOBAHHE

3.1

OCHOBHBIE TIPUHIIUITBI
MPOTrPaMMUPOBAHUSL.
[IpouenypHoe
pOrpaMMHPOBaHHE.

JIK, JIP

3.2

OOBEKTHO-
OpHUEHTHPOBAHHOE
nporpammuposanue (OOIT).
DyHKIIMOHATIbHOE
MIPOTPaMMHUPOBaHHE.

JIK, JIP

3.3

Oco6ennoctu OOII. Knaccer
u 00bekThl. HacnenoBanue.
Peamusarust OOII B s361Ke
Python

JIK, JIP

Pasnen 4

AJNTOPUTMBI COPTUPOBKH 1
TIONCKa

41

CopTHupoBKa BEIOOPOM.
CopTHpoBKa BCTaBKaMH.
CoptupoBka “MetooM
ITy3sippka”. CopTHpOBKa
cnusiHueM. beicTpast
COPTUPOBKA

JIK, JIP

4.2

HaxoskneHue MearaHbl.
IlocnenoBaTeIbHEBIN IIOKUCK.
Mertons! cyxeHust 007TacTH.
Copruposka B Python.

JIK, JIP

Pasnen 5

AnropuTMBI Ha rpadax

5.1

I'padbl 1 UX aHATH3.
IIpencrasnenue rpados.
O0xox rpada B riryouHy U
HIUPUHY

JIK, JIP

5.2

Boccranosnenue
Kparyaifmero myTu. 3aiada
0 nepeMerIeHHn
IIAXMATHOTO KOHSI

JIK, JIP

5.3

Anroputm JIeHKCTpHI.
Ouepenp u ctek. Ouepens u
crek B Python

JIK, JIP

Pazgen 6

Jnnamuueckoe
[IPOrpaMMHUPOBaHHE

6.1

[IpuHuMnI oNTUMAaNTBEHOCTH
bennmana. [lonsatue
BOCXO/ISIIET0 U
HUCXOJISIILIETO PEIICHUSI.

JIK, JIP




Howmep pa3znena

HanmenoBanmue pasagena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

6.2

3aga4a 0 KOJIMIECTBE
MapmpyToB. CXOCTBa U
OTJINYHE TUHAMHYECKOTO
MPOTrpaMMHPOBAHUS U
KOHLETILIUS «pa3iensiii n
BIIACTBYI»

JIK, JIP

6.3

3agaua o GaHKOMATE.
JnuHamuueckoe
MIPOrpaMMHUPOBAHUE U UTPHI

JIK, JIP

Pasnen 7

[MapannensHble aNTOPUTMEI

7.1

[Ipennoceaku.
Knaccuduxkarus
BBIYHMCIUTEbHBIX CUCTEM.
CPU u GPU npoueccopsl.

JIK, JIP

7.2

XapaKTepI/ICTI/IKH
TMapaJiJICIBHBIX aJITOPUTMOB.
Twurmer HCIIOCJICA0BATCIIBHOI'O
IIpOrpaMMUpPOBaHHUS B
Python.

JIK, JIP

7.3

[Ipoueccel u [Totoku B
Python. AcuaxpoHHEIE
MIPOrPaMMBEI.

JIK, JIP

Pasnen 8

OnTuMH3anus NporpaMmm

8.1

MeTo/p1 ONTUMH3AIUH 1
YCKOpEHHs IPOrpamMM Ha
Python. IIpodunupoBanne
nporpamm Ha sizeike Python.

JIK, JIP

8.2

Mopnyss line profiler.
Kommusinmst Python:
Ahead-of-time u Just-in-time
KoMy, Moxyib
Numba.

JIK, JIP

8.3

Cython kak pacimpeHnue
s3p1ka Python. OcobennocTH
pa3paboTKu mporpaMMbl Ha
Cython

JIK, JIP

Paznen 9

C\C++. Beenenue

9.1

C u C++ ocobennocrtu
SI3BIKOB, HCTOPHS U
SBOJIOLIHS.
ManuHHOOPHEHTHPOBAHHBIC
SI3BIKU TIPOTPAMMHUPOBAHHS U
MPUHIUIEI 1CHCTBUS
KOMIIBIOTEPA.

JIK, JIP

9.2

Tpancasuus koga. Bunbl
TpaHCIsInud. OTIHIHs
HHTEPIPETATOPOB U
KOMITHIISITOPOB.

JIK, JIP

9.3

CorocraBiieHHE TPOTPaMM
Ha Python u C/C++.
O01acTh NPUMEHEHHUS U
s13p1KOB C/C++.

JIK, JIP

Paznen 10

OCHOBHBIE DJIEMEHTHI
CHUHTaKCcHCca

10.1

bnounoe ycrpoiicTBo
MpOrpaMM Ha sI3bIKax
C/C++, cMHTaKTHYECKHE
MIpaBUJIa BEIICIEHUS OIOKOB
W MX THIIBL

JIK, JIP

10.2

ba3oBble HHCTpYKLUU:
BETBJICHHUE (WM YCIIOBHAS
MHCTPYKIHSA), TUKIBI (while,
do while u for), omepartop
0e3ycII0BHOTO Iepexo/ia,

JIK, JIP




Howmep pa3znena

HanmenoBanmue pasagena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

OIIepaTop MHOXKECTBEHHOTO
BEIOOpA.

10.3

CuHTaKcHYeCKHE
KOHCTPYKLUH I pabOTHI ¢
GyHKIUAMHU: 00BSBICHNE,
ompenenenue, Be3oB. CTek
BbI30BOB. CpaBHEHHE goto U
return

JIK, JIP

Pazgen 11

MaccuBsl 1 yKasaTejin

11.1

VYxkazarenu u anpeca. Pabora
C yKa3aTeJsIMU U aipecaMu.
MaccuB Kak CTpyKTypa
JIaHHBIX: XpaHCHUE B
HaMsTH, JOCTYI K
JJIEMEHTAM.

JIK, JIP

11.2

Co3gaHne cTaTHIECKUX
MaccUBOB. AJlpecHast
apudmMeTHKa

JIK, JIP

Pazgen 12

CraTtnyeckas 1
NUHAMUYECKas [aMsATh.

12.1

[IpaBuna co3nanue
CTaTUYECKUX MacCHBOB, €r0
MHULUAIA3ALMS U
HCIOJIb30BaHUE.
OpnHOMEpHBIE U
MHOT'OMEpHBIE CTaTHYECKUE
MaccuBbl. [{luHamuueckas
namsTh (C cTunb).

JIK, JIP

12.2

Junamuueckast mamatp (C++
CTHIIB). DYHKIIUM IS
paboTHI ¢ AMHAMUYECKOH
MaMATHIO, ONIepauu
BBIJICTICHUS X OCBOOOXKICHUS
aMSATH

JIK, JIP

12.3

COS,Z[aHI/IC OOAHOMCPHBIX U
MHOTOMEPHBIX
JUHAMHUYCCKHNX MaCCHBOB

JIK, JIP

Paznen 13

CTpyKTypHpOBaHHBIE THITBI
JaHHBIX

13.1

MaccuBsl, CTpOKH
CHUMBOJIOB, CTPYKTYPBI,
00beUHEHHE,
MEPEYHCITUMBIIA THIT JAHHBIX,
OUTOBBIE MOJIA.
CUHTaKCHYECKHE
0CO0EHHOCTH OOBSIBIEHHS,
WHUIHAATA3AINIA U PaOOTHL

JIK, JIP

13.2

OCOOEHHOCTH «YITAKOBKH» B
naMsti. [IpuMepsr
HCIIOJIb30BAHHSI.
JluHAMUYECKHE CTPYKTYPhI
JIAHHBIX: BEKTOP, OUepe/ib
(cTek), CIUCOK, KaK
NIPUMEPBI OPTaHU3ALAN
paboTsI ¢
CTPYKTYPUPOBAaHHBIMHA
JAHHBIMH B JTUHAMHWYCCKOM
PEKUME.

JIK, JIP

Pazgen 14

[MepexBar ommb60K

14.1

CHHTaKCHC OTlepannu
00pabOTKU UCKITIOYCHU.
[Tpumeps! HCIOJIB30BAHMYSL.

JIK, JIP

Pazgen 15

BBo-BBIBOA TaHHBIX

15.1

[MTonsiTue moroka u Oydepa.
KiaBunarypa, sxpan u daiin
KaK MCTOYHUK ¥ MPUEMHUK

JIK, JIP




Howmep pa3znena

HanmenoBanmue pasagena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

nMaHHBIX. OpraHu3anms
[IOTOKOB BBOJIa U BEIBOJA
maHHbIX B CH++.

15.2

3anmcey JaHHBIX B IOTOK U
YTCHHE JAHHBIX U3 ITOTOKA.
[To3unmonnpoBaHue JaHHBIX
B IIOTOKE. Pe)XUMBI paboTHI C
(aitnamMu: YTeHUC-3aIHKCH,
CUMBOJIbHBIMTEKCTOBBIN
dbopMart U uX KOMOMHAIUH

JIK, JIP

15.3

TexcroBble 1 OMHApHBIE
(aitel, 1 0COOCHHOCTH B
HUX XpaHEHUs JaHHbIX.
@Dailnipl NpsIMOTO AOCTYIA

JIK, JIP

Pasnen 16

OOBeKTHO-
OpPUEHTHPOBAHHOE
porpaMMmupoBanue B C++

16.1

Co3gaHue KiIaccoB 1
00BexToB. HacTpoiika
MOANU(HUKATOPOB JOCTYIIA:
public, private u protected.
JpyxecTBeHHbIC (QYHKLUH H
KJIaCChI.

JIK, JIP

16.2

KiroueBoe ciioBo this.
OpraHuzanus oneparuu
HaclienoBaHus B s3bike C++.
BupryanbHbie GyHKIUN 1
neperpyska GyHKuuit u
OIepaTopOB.

JIK, JIP

Paznen 17

Hcnons3oBanne OMOIHOTEK

17.1

0O0630p U IpuUMepsI
ucnoab3oBanusa STL u
BOOST

JIK, JIP

Paznen 18

[TapainesbHbIe anropUTMBbL
U CUCTCMBI

18.1

Knaccugukarms
BBIYHCIIATEIBHBIX CHCTEM.
CPU u GPU npoueccopsl.
XapakTepuCTHKH
apauIeNIbHBIX aJITOPUTMOB

JIK, JIP

18.2

THITBI HETIOCIIETOBATEIILHOTO
MIPOTPaMMHUPOBAHHUS.
CranaapThl napauienbHBIX
BBIYHCIICHUIA:
B3aUMOJIEHCTBHUE MEXY
y3J1aMHU CYNEepKOMIIBIOTEPA,
B3aUMO/ICHCTBHE MEXIY
sinpamu ogHoro CPU BHyTpH
OJTHOTO y3J1a, yCKOPUTEIN
BHYTPH OJIHOTO Y312

JIK, JIP

Paznen 19

ANTOpUTMBI BO BHELIHEHN
naMsTH

19.1

Opranuzanys BEIYACICHHUH ¢
YIETOM HepapXudecKoi
CTPYKTYPHI TaMSITH.
bydepuzanus npu uyreHun u
3aIKCH.

JIK, JIP

19.2

CrnoxHbIe U THHAMHYECKHE
CTPYKTYPBI JAHHBIX.
AnroputMmsI Ha rpagax BO
BHemHel mamsatu (BFS,
DFS, nmouck cBsI3HBIX
komroHeHt, MST)

JIK, JIP

Pazgen 20

Texnonorus OpenMP

20.1

[apannensHble BEIYUCIEHUS
C UCIIOJIb30BaHUEM
crangapra OpenMP.

JIK, JIP

20.2

OcHoBHEBIE cBeAcHMs. Hutn

JIK, JIP




Howmep pa3znena

HanmenoBanmue pasagena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

u npoueccsl. [lapannenbHble
U TIOCIIEZIOBATEIbHBIC
obnactu

20.3

[TapasienbHble LIUKIIBL U
mapajsieNbHbIe 00JIaCTH.
ABTOMaTHYECKOE
pacnapasuieIMBaHusl [IUKIOB.

JIK, JIP

Pazgen 21

Texnonoruss MPI

21.1

[TapannenbHble BEIYUCICHUS
C HCII0JIb30BaHUEM
cragaapta MPI. OcHoBHbIE
cBeieHus. OCHOBHBIE
npouenypst MPL.

JIK, JIP

21.2

Tune! nanaeix MPI.
Crioco0bl nepeaun
coobmennii. [IpueM n
nepeaada coOOIeHHH
poIeccamMmu

JIK, JIP

Paznen 22

Texnonorust OpenACC

22.1

[MTapaniensHble BEIMHCICHUS
C MCTIOJIb30BAHUEM
cragaapta OpenACC

JIK, JIP

22.2

00630p MPON3BOAUTEITLHOCTH
GPU B paznuuHbix
npuioxeHusx. CpaBHeHHUe
BBIUUCITUTEIbHBIX
yckopureneil. OCHOBHbBIE
MIPUHIUITBI TOCTHKECHUS
BBICOKOM
MIPOU3BOTUTEIHHOCTH

JIK, JIP

22.3

[IpenmymecrBa OpenACC.
Mopenb UCIIOTHEHHS: gangs,
workers, vectors.
Jupextussl paralallel,
kernels, loop

JIK, JIP

224

ATpuOYTHI JaHHBIX.
Pernons! nanubix: data, enter
data, exit
data.JlonmoaHUTEIIBHBIC
KOHCTPYKIMH yIIPaBJICHUS
nmanabiME: cache, update,
declare

JIK, JIP

22.5

ACUHXpOHHOE HCIIOJTHEHHUE -
async u wait. AToMapHbIe
orneparmu. ['obanbpHbIE
nepemensblie. OpenACC B
C++

JIK, JIP

Paznen 23

IIporpammHo-annapaTHas
apxurexktypa CUDA

23.1

Apxurekrypa GPU.
Uepapxus namsitu GPU.
[TporpammHas MoJeNb
CUDA.

JIK, JIP

23.2

Hcnonp3oBanne OMOIHOTEK
C++ s
MIPOrpaMMHUPOBAHUAS HA
OpenCL u CUDA

JIK, JIP

Paszgen 24

Bgenenue B
pacrpeeneHHbie
00BEKTHBIE TEXHOIOTHH

241

[TonsaTue pacrnpeaeneHHon
CHUCTEMBI 00paboTKH
nHpopManuu. Buasl u
CBOMCTBa pacipe/IeeHHbIX
CHCTEM.

JIK, JIP

24.2

ApxuTekTypa

JIK, JIP




Howmep pa3znena

HanmenoBanmue pasagena

AUCHUIIJIMHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

MIPOTPAMMHOTO 00eCTICUCHHUS
MH()OPMAIMOHHBIX CHCTEM.
Ynpasnenue
B3aUMOJEUCTBUEM
Pa3HOPOJHBIX MPUIOKEHUH

24.3

OCHOBHBIE MEXAHU3MBI
pacnpeneieHHbIX
00BEKTHBIX TEXHOJIOTHUH.

JIK, JIP

Paznen 25

OCHOBHEIE MOACIN
pacnpeacaCcHHbIX
00BEKTHBIX TEXHOJIOTHI

25.1

Buns! pacnpeneneHHbIX
npwitoxxenuit. OGnadnble
TexHosoruu. OnpeneneHue
00JIauHBIX BBIYHCIICHHUH.
MHorocioiiHas apXUTeKTypa
00JaYHBIX TPHIIOKECHUI.
KoMmoHeHTBI 007auHbIX
MIPUJIOKEHUH.

JIK, JIP

25.2

JIoCTOMHCTBA M HEJOCTATKH
00JIaYHBIX BEIYUCIEHUH.
HaubGonee
pacnpoCTpaHCHHBIC
o0nauHble MIaTHOPMBIL
GRID-rexnonorumu.

JIK, JIP

25.3

Apxutextypa GRID.
Crangaptel GRID.
[TapameTpuueckue Moaenu
npousBogutensHocTH GRID.
CpaBuenue GRID u
OO0auHBIX BRIYHACIICHUI.

JIK, JIP

Paznen 26

[TpoGnemsb! nHTETpanuu
MIPUIOKEHUN

26.1

[Ipobnems! HHTETpauN
npuinoxxeHud. KommnekcHas
WHTETPaIs IPIJIOKCHAN.
Bpokeps! coobmmeHuii.
Moens B3auMOAENCTBUSA
""myOnuKanus/moanucka"

JIK, JIP

26.2

CucTeMbl yIpaBIeHUS
pabounm notoxkoM. CepBepsl
MIPUIIOKEHUM.

JIK, JIP

* - 3anonHsgercs Toibko 1o QUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cnenmnanu3upoBaHHOe
yueOHOe/1adopaTopHoOe
o0opynoBanme, I1O u
MaTepuaJbl 1J1s1 0CBOCHHSA
AUCHUTLTUHBI
(mpu HEOOXOAUMOCTH)

JlexunonHnas

KoMnbrorepHsii
KJIacc

Jst
CaMOCTOSITEIIbHOU
paboTHI
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* - ayIUTOPHS IJIsT CAMOCTOSATENIbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIbHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIJIMHBI

Ocnoenas numepamypa:

1. Python 3. Camoe Heo6xoaumoe. [Tpoxopenok H., [Iponos B., BXB-Ilerepoypr, 2019 —
610c.;

2. Python. Dkcmpecc-kypc. Cenep H., CIIO.: ITutep, 2019 — 480 c.;

3. Anroputmsel. CripaBounuk ¢ mpumepamu Ha C, C++, Java u Python. Xaitneman JIx.,
[Tommuc I'., Cenkos C., CII6.: OO0 "Ansda-kaura", 2017 — 432 c.;

4. ITporpaMMupoBaHue Ha sI3bIKe BHICOKOTO ypoBHs. C/C++. XabuOymmn .11, CII6.:
BXBIlIerepoypr, 2006 — 512 ¢

5. C-C++. CopaBounuk nporpammucta. I'. llunar, Bunbsmc, 2003 - 429 c.;

6. [IporpammupoBanue Ha C++ B Visual Studio 2010 Express. I[Ipoxopenok H.A., 2010 —
71c

7. S13pik iporpammupoBanus C. bpaitan Y. Kepauran, J[.M. Putuu, Bunssmc, 2015 —
288 ¢

8. A3bik mporpammupoBanusi C++. Crpayctpyn b., MapteinoB H.H., Mocksa: bunow,
2011.-1135c.

9. [MapamtensHbie Beruncienus. Boesoaun B. B., Boesoaun Bi. B., CI16.: BXB-
[TeTepOypr, 2002

10. ITapannensHOE U pacnpeeieHHOE TPOrpaMMHUPOBAHKE C UCIIOIb30BaHueM C++.
Xw103 K., Xp103 T., M.: U3narensckuii fom «Bubsamcey, 2004;

11. I[TapannensHOEe mporpaMmupoBanue ¢ ucnosibzoBanueM OpenMP. Jlesun M.II. M.:
bunowm. Jlaboparopus 3nanuii, 2008

12. Parallel programming with OpenACC. Farber R., Newnes, 2016 — 316 c.;

13. Texnomoruss CUDA B nmpuMepax: BBeJIeHHE B IPOTPAMMHUPOBaHHUE IPpauIeCKUX
npoueccopoB. Cannepe [x., Kengpor 3. M.: JIMK Ilpecc, 2011 - 232 ¢

14. Pacnpenenennslie cuctemsl. [Ipunnunet u napagurmsl. Tanen6aym 9., BaH CreeHn M.
CIIG: ITutep, 2003. - 877 ¢

15. Pa3paboTtka pacnpeneneHHbIx npuioxkenuii Ha matgopme .NET Framework. M.
Capa, P. bunn, X. lllennon, b. Mapk. CII6: ITutep, 2008. - 608 ¢
Llononnumenvhas rumepamypa:

1. ABTOMaTH3anMs paHEHHBIX 33a]a4 ¢ momoibio Python: npakTnyeckoe pykoBoacTBe
11 HaunHaronumx. Ceedrapt Oi., M.:"UJ] Bunbsamc", 2017 — 592 ¢

2. YucnenHsle MeTo1bl: Boruncnurenbuplii npaktukym. Babumesuy I1.H., M.:
«JIMBPOKOMy, 2010 — 320 c.;

3. A3p1k nporpammupoBanus C. Jlekuun n ynpaxksenus. C. IIpara, M.: U3narensckuit
oM “Bunpamc”, 2013 — 960 c.;

4. C++. Csamennsie 3Hanud. Jptoxepct C., CI16.: Cumsomn [Tmroc, 2012 — 240 ¢

5. AnroputMmel. CripaBounuk ¢ mpumepamu Ha C, C++, Java u Python. Xaitneman /[x.,
[Tonmuc I'., Cenkos C., CII6.: OOO "Anbda-kuura", 2017 — 432 c.

6. AIropuTMBI IOCTPOCHHE, AHAJIU3 U pealin3alius Ha sS3bIKe porpaMmMmupoBanus CH.
Bopoxnos A.B., Bunokypos H.A., Mocksa: MOTH, 2007 — 452 c.

7. IlporpammupoBanue u nHpopmaTika. AHTOHIOK B.A., IBanoB A.Il., Mocksa:
Ousnueckuit pak. MI'Y um. M. B. JlomoHocosa, 2015 — 64 c.

8. [locnenoBarenpHbIe U NapauiesbHble anroputmsl. Musuiep P., bokcep JI. M.: bunom.
JlaGopatopus 3Hanuit, 2006

9. Beenenue B napaienabHble METOIBI perieHus 3aaad. Sko6osckuit M. B. M.:
N3narensctBO MockoBckoro ynusepceurera, 2013 — 328 c.;

10. Otnaaka mpuinoxenuit 1y Microsoft .NET u Microsoft Windows. P. Jlxxon. M.:
Microsoft Press. Pycckas Penakius. 2008.

11. XML. Hogsle nepcriexktissl WWW. Bymdpeit @, Tupenuo O, dakerr i,
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WznatensctBo: "JIMK Ilpecc", 2006. - 688 ¢
12. Yeprorckoii B. [I. ba3sl naHHBIX: TeOpHs U MpaKTHUKA: YICOHHUK 1)1 OaKalaBpOB.
Cogetos b. 4., Ilexanosckuii B. B. M.: FOPAIT, 2011. - 459 ¢
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmoteunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryfenta» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOI M HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4aArOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii mo qucuuruimie « TeXHOIOrHH MporpaMMUAPOBaHUS.

* - Bce yueOHO-METOANYECKHE MaTepualibl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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