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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JuctuminHa «TexHOIOrnu MporpaMMHUpPOBAaHUS» BXOAWT B MPOTPaMMy MaruCTpaTyphbl
«VMCKyCcCTBEHHBIM MHTENIEKT U POOOTOTEXHUYECKHE CHUCTEMBD» IO HampasieHuto 27.04.04
«YmpaBieHHEe B TEXHHYECKHX CHUCTeMax» M m3ydaercs B 1 cemectpe 1 kypca. [ucnurumny
peanu3yer [lemapraMeHT MEXaHMKM U MPOIECCOB yIpaBiieHUs. JMCHMIIMHA COCTOMT 3 26
pa3zesioB ¥ 65 TeM M HampaBiieHa Ha W3ydeHHE 0a30BBIX AITOPUTMOB COPTHUPOBKH U IIOMCKAa,
AITOPUTMOB Ha Tpadax, METOJ0B JUHAMUYECKOTO MPOTrPaMMHUPOBAHUS, COBPEMEHHBIX MapaIurM
OPOTrPaMMHPOBAHMSA, IOAXOAaMH K TEXHOJOTHSM [ApaJUIeIbHOTO ¥ PacHpeAe’IeHHOTro
IPOrpaMMHUPOBAHUS

Llenpto OCBOGHHSI IUCHUIUIMHBI SIBIISICTCS OBJIQJCHHE CTYIACHTAMU MPAaKTHUYECKHMU
HaBBIKAMH aJITOPUTMHU3AIUH U TIPOTPAMMHUPOBAHHS.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne  auCHMIUIMHBI ~ «TEXHOJOTMM  TPOrpaMMHUPOBAHHS»  HAIMpPaBIECHO  Ha
(dbopMupoBaHHEe y 00YYAIOIINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMITETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

Croco0OeH aHATH3UPOBATh U
BBISIBJISITH €CTECTBEHHO-HAYUYHYO
CYIITHOCTb MPOOIIEM yIIpaBICHUS B

TEXHUYECKUX CUCTEMax Ha
OCHOBE T0JIO’KCHUH, 3aKOHOB U
METOJIOB B 00J1aCTH
€CTCCTBCHHBIX HAYK U
MaTeMaTHKH

OIIK-1.1 3HaeT OCHOBHBIC 3aKOHEI, ITOJIOKCHUS ¥ METOJIEI B
00J1aCTH €CTECTBEHHBIX HAYK M MaTEMAaTHKH;

OIIK-1.2 YMmeeT BBIABIATh €ECTECTBEHHO-HAYUYHYIO CYIIIHOCTh
po6JeM ynpaBieHUs B TEXHUYECKUX CHCTeMaX PyKOBOJCTBYSCh
3aKOHaMH U METOJIaMH €CTECTBEHHBIX HAyK U MaTeMaTHUKH;
OIIK-1.3 Brageer HHCTpyMEHTaMHU aHAJIM3a MIPOOIeM yIpaBIeHUs
B TEXHHYECKUX CHCTEMaXx;

OIIK-1

OIIK-9.1 BnageeTr coBpeMeHHBIMU HH(POPMAIIHOHHBIMH
TEXHOJIOTHSIMH U TEXHHUYECKHUMHM CPEICTBaMH JUI IIPOBEICHUS
9KCIIEPUMEHTOB Ha JIEHCTBYIOIINX 00BEKTAX;

OI1K-9.2 Mmeet HaBBIKK pa3pabOTKH METOAUK U BOJTHEHUS
9KCIIEPUMEHTOB Ha AEHCTBYIONINX 00BEKTaX;

OI1K-9.3 Mmeet HaBBIKK pa3paOOTKH METOAUKH U BBITIOTHEHUS
9KCIIEPUMEHTOB Ha JAEHCTBYIONINX 00BbEeKTax ¢ 00paboTKOM
pe3yIbTaToOB MOCPEACTBOM MH(POPMAIIMOHHBIX TEXHOJIOTHH;

CnocobeH pa3pabaTbiBaTh
METOJIMKH U BBITIOJIHSATD
9KCIICPUMEHTBI Ha ACHCTBYIOLIHNX

OIIK-9 00BeKTaX ¢ 00pabOTKOM
pEe3yJIbTaTOB Ha OCHOBE
UH(OPMALMOHHBIX TEXHOJIOTHH
TEXHUYECKUX CPEICTB

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuunnuHa « TeXHOIOTHH MPOrpaMMHUPOBAHUS» OTHOCUTCS K 00s3aTeNnbHOM yacTH O10Ka
1 «luctunmuHbl (MOIYITH )» 00pa30BaTEIBLHON MTPOTPAMMBI BBICIIIETO 00pa30BaHUs.

B pamkax o0Opa3zoBaTesbHOM NporpamMmbl BBICIIET0 O0pa30BaHUsS OOydYaroOIIMEcs TaKxKe
OCBaMBAIOT  JIpyI'Me€ JWCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIUME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3yJIbTaTOB OCBOEHUS AUCHMILINHBI « TeXHOIOrHN TPOrpaMMHUPOBAHUS».

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTBylommue ITocnexyommue
Hug Hauvenosanne }Iﬂcf[l/ll:l.]'IHHLJIMOIII[I JU zmcuunnujlli)]:l/;loz[ JIN
P KOMIIETEHIMH s ya, . Y,
NPaKTUKH NPAKTHKH
OIIK-1 CrocobOeH aHaIM3UPOBATH U




IIpenmecTBylommue ocaenyromue
HIngp Haumenosanue uncﬁnl:mnﬂblyMOI;yﬂu, nncunnnn?i)lr,l/;loaynn,
KOMIIeTeH ! . %
NMPaKTHKH MPAKTHKH
BBISIBJISITH €CTECTBEHHO-
Hay4HYI0 CYUIHOCTh
npoOJeM yrpaBIICHUS B
TEXHUYECKUX CHCTEeMax Ha
OCHOBE TOJI0KCHHH,
3aKOHOB ¥ METOJIOB B
00J1acCTH eCTECTBEHHBIX HAYK
1 MaTEeMaTHKA
IIpoexTupoBanue
ABTOMATH3MPOBAHHBIX CHCTEM
CriocobeH pa3zpabaTrIBaTh YIpaBICHUS;
METOJIMKH U BBITIOJTHSTh HckyccTBeHHBIE HEHPOHHBIE
9KCIIEPUMEHTHI Ha cetu (OOyueHue ¢
OIK-9 JEWCTBYIOIINX O0BEKTAX C MOIKPEIIIICHUEM);
00paboTKOii pe3ysbTaToB Ha HHTennekTyanbHbIe
OCHOBC I/IH(I)OpMaHI/IOHHI)IX I/IH(bOpMaHI/IOHHI)Ie CHCTCMBI,
TEXHOJIOTUI U TEXHUYECKHUX IIpoexTupoBanue

CpCACTB

pO60TOTeXHI/I‘IeCKI/IX CHUCTEM,
TexHoMOTHMYECKAS IIPpAaKTHUKA,

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUINHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI « TeXHOJIOTHH MPOTPAMMHUPOBAHUS COCTABIISET «5» 3aUETHBIX ¢IUHUII.
Tabauya 4.1. Buowvl yuebHolt pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8biCUlecO 00pa308anusi OJisi OYHOU DOopMbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCeD)
Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 119 119
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcarnue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pa3iena

HaumenoBanmue pazaesna
AUCHUILTUHBI

Coaep:xanue pa3aea (TeMbl)

Bun
yueoHoM
padoThI*

Paznen
1

OCHOBHBIE JIEMEHTEI
cuHTakcuca fsa3eka Python

11

BazoBerii cuaTakcuc si3pika Python 3. Monens
MAMSITH 1 OCHOBHBI JTHIIBI JTaHHBIX

JIK, JIP

1.2

Ilukos! v ciucku. OyHKIUN.

JIK, JIP

Paznen
2

DeMEHTHI TCOPUU AJITOPUTMOB

2.1

Ilonstue anropurma. Mamuna Teropusra.
Brrunciumocts. Teopust ClioKHOCTH.
Bo3BeneHune B cTeneHb: aHAIU3
anropurMay(yMHOE BO3BEJICHHUE B CTEIICHB).

JIK, JIP

2.2

3anauda o prok3ake. XKaanslif Janropurm.
Meron rpaJMeHTHOTIO CIIyCKa KaK IpUMEpP
xanHoro Janropurma. Ctparerus «Paznensit
U BIAacTBY». PekypcuBHbli Janropurm.

JIK, JIP

Paznen

ITapangurmslfiporpaMMUpOBaHHUs.
OOBEKTHOOPHEHTHPOBAHHOE
YmporpammupoBanue

3.1

OCHOBHBIE IPUHIHUIIBI IPOTPAMMUPOBAHUS.
IIpoueaypHoe uporpaMmmMupoBaHue.

JIK, JIP

3.2

OOBEKTHO-OPUEHTUPOBAHHOE
Yfmporpammuposanue (OOII).
dyHKIHOHATBHOE {IporpaMMHpOBaHHE.

JIK, JIP

3.3

Oco6ennoctu OOII. Kitaccel 1 00BEKTHL.
Hacnenosanue. Peanuzauus OOII B s3b1ke
Python

JIK, JIP

Paznen

ANTOpUTMBI COPTHPOBKH U
{noucka

4.1

Copruposka Bei6opom. CopTHpOBKa
BcraBkamu. CoptupoBka J“Metogom
Ily3bipbka”. CopTupoBKa ciusiHuEM. beicTpas
YcoptpoBka

JIK, JIP

4.2

Haxoxnenue meauansl. [locnenoBaTenbHbli
nouck. fMeTozp! cyKeHus 00JI1acTH.
Coptupoeka B Python.

JIK, JIP

Pasznen

AnropuT™bl Ha rpadax

5.1

I'padser n ux ananus. llpencrasnenue rpados.
O0xox rpada B rayOuHy U IIUPUHY

JIK, JIP

5.2

BoccranoBnenue kparyaiiiiero myTu. 3agada
Yo mepeMelnleHUH IAXMATHOTO KOHS

JIK, JIP

5.3

AnroputMm JleikcTpsbl. Ouepens u cTek.
Ouepenp 1 ctek B Python

JIK, JIP

Paznen

Jlnnamuueckoe
YnporpammupoBanuey

6.1

ITpunnun ontumansHocTH bemmana.
ITonsiTe BocxoasIIero v JHUCXOAAIIETO
peLIeHHUS.

JIK, JIP

6.2

3aznava o konuyecTBe MapupyToB. JCxoncTra
1 OTJINYHE ANHAMHUYECKOTO
MIPOTrPaMMHPOBaHUS 1 YKOHIENINS «pa3aessii
U BJIAcTBYH»

JIK, JIP

6.3

3anmava o 6bankomare. §/luraMmudeckoe
MPOrPaMMHUPOBAHUE U UTPHI

JIK, JIP

Paznen

ITapannenbHble aIrOPUTMBI

7.1

IIpennoceinku. Knaccuduxarmst
BeIYHCIUTENbHBIX cucTeM.{CPU u GPU
MIPOIIECCOPBI.

JIK, JIP

7.2

XapaKTEepUCTUKU NapaJlIesIbHbIX
flanropur™moB. Tumnbl HENOCIE10BATENIBLHOTO
nporpammupoBanus B {Python.

JIK, JIP

7.3

IIporneccrr u ITotoku B Python. AcuaxpoHHbie
fmporpamMmsl.

JIK, JIP

Paznen
8

OnruMH3aIys IporpamMmm

8.1

MeTo/ bl ONTUMH3ALUH U YCKOPEHHS
nporpamm Ha Python. §[IpodunmupoBanne
rporpamm Ha si3bike Python.

JIK, JIP

8.2

Monynsline profiler. Kommusiims Python:
Ahead-of-time u Just-in-time Jkommusiys.
Moayss Numba.

JIK, JIP




Homep
pasaeiia

HaunmenoBanmue pasaesna
AUCHUILIUHBI

Conep:xanue pasaesia (TeMbl)

Bun
y4eOHoI
padoThr*

8.3

Cython kak pacummpenue s3bika JPython.
OcobeHHOCTH pa3pabOTKH MPOrpaMMbl Ha
Cython

JIK, JIP

Paznen

C\C++. Beenenue

9.1

C u C++ 0coO0EHHOCTH SI3BIKOB, HCTOPHS U
9BOJIOLMS. MallMHHOOPUEHTUPOBAHHEIE
SI3BIKH [IPOTPaMMHPOBAHUS W TIPHHIIHIIBI
YmeiicTBUs KOMIBIOTEPA.

JIK, JIP

9.2

Tpancasus kona. Buasl TpaHcasuu.
Otnuums HHTEPIPETATOPOB U
KOMITHJISITOPOB.

JIK, JIP

9.3

Comnocrasnenne fnporpamm Ha Python
C/C++. ObmacTh MpUMEHEHUS U S3BIKOB
C/C++.

JIK, JIP

Paznen
10

OCHOBHEIE 3JIEMEHThI CUHTAKCHCa

10.1

BiiouHOE yCTpONCTBO MPOrpaMM Ha SI3bIKAX
C/C++, fcuHTaKTHYECKHE NIpaBHIIa
BBIACIICHUA 0JIOKOB M UX THIIEL.

JIK, JIP

10.2

bazoBble HHCTPYKIMU: BETBIICHHE (MU
yCIOBHAasE MHCTpYKuus), fuukiel (while, do
while u for), onepatop 6e3ycioBHOTO
nepexoa, OrepaTop MHOKECTBEHHOTO
BBIOOpA. Y

JIK, JIP

10.3

CuHTakcH4yecKre KOHCTPYKIHUHU JUIs pabOTHI ¢
¢ynkamu: Jo0bIBICHUE, ONPE/ICICHNE,
BbI30B. CTek BbI30BOB. CpaBHeHue Ygoto u
return

JIK, JIP

Paznen
11

MaccuBsl u ykazatenauny

111

VYxkazarenu u anpeca. Pabora ¢ ykazaremnimu n
anpecamu. MaccuB fkak CTpyKTypa JaHHBIX:
XpaHEHHE B NAMSITH, JOCTY K Y31eMeHTaM.

JIK, JIP

11.2

CozaaHue cTaTHYECKUX MacCHBOB. AZpecHas
Yapudmernra

JIK, JIP

Paznen
12

Craruueckas ¥ JUHAMUYECKas
mamsTs.

121

IIpaBuna co3naHue CTaTHYECKHX MACCHUBOB,
€ro MHULMAIU3anus U JUucrnonb30BaHueE.
OnHoMepHbBIE 1 MHOTOMEPHBIE CTATUIECKUE
YmaccuBbl. JJunamuueckas namsTh (C cTUIb).

JIK, JIP

12.2

Junamuueckas fmamats (C++ cTib).
OyHKIUH 1 PabOTHI C TUHAMUYIECKOI
{{mamsTHIO, OTIEpallNU BBIACICHUS U
OCBOOOX/ICHHUSI TAMSITH

JIK, JIP

12.3

COS,Z[aHI/IG OJHOMEPHBIX 1 MHOT'OMEPHBIX
JUHAMHWYCCKHUX ﬂMaCCI/IBOB

JIK, JIP

Paznen
13

CTpyKTYpHUpPOBaHHBIC THIIBI
Y naHHBIX

131

MaccuBsbl, CTPOKH CHMBOJIOB, CTPYKTYPBI,
o0beauHeHne, JIepeUnCIUMbIi THIT TaHHBIX,
6urossle moJst. CHHTaKCHYECKUE
YlocoberHoCTH OOBABICHNS, HHULHATA3AIIAN
U paboThI.

JIK, JIP

13.2

OCOOEHHOCTH «YTIaKOBKI» B MAMSITH.
IIpumeps! ucnonp3oBanud. | unamMmuueckue
CTPYKTYpBI JaHHBIX: BEKTOP, o4epeap (CTeK),
{lcrincok, Kak mpuMephl OpraHnu3aIuy PadoTHI
¢ YlcTpyKTypHpOBaHHBIMHU TaHHBIMH B
JUHAMHUYECKOM PEKUME.

JIK, JIP

Paznen
14

Ilepexsat omubox

141

CuHTakcuc onepanuu 06padboTku
uckaroueHuil. Ilpumeps! Jucnons3oBaHusl.

JIK, JIP

Paznen
15

BBo-BeIBO JaHHBIX

15.1

[Nonsarue motoka u Oydepa. KnaBuatypa,
9KpaH U (a1 KaKYMCTOYHHUK U IPUEMHHIK
JaHHbIX. Opranu3anus NOTOKOB BBOJA U
{BrIBOJA NaHHBIX B C++.

JIK, JIP

15.2

3anuch JaHHBIX B ITIOTOK U YTCHUC ﬂﬂaHHBIX us3
II0TOKaA. HOSI/IHI/IOHI/IpOBaHI/IC JaHHBbIX B

JIK, JIP




Homep
pasjgea

HaunmenoBanmue pasaesna
AUCHUILIUHBI

Conep:xanue pasaesia (TeMbl)

Bun
y4eOHoI
padoThr*

noroke. JPexxumsl pabotsl ¢ ¢aitnamu:
YTEeHHe-3aMnCh, CHMBOJIbHBIHTEKCTOBBIN
¢dopmMaT 1 uX KOMOHHAIMU

15.3

TekcroBble u OuHapHbIe aiiibl, 1
0COOCHHOCTh B HUX XPaHEHHMS! IaHHBIX.
®Daiissl fnpsMoro 1ocTyna

JIK, JIP

Paznen
16

OO0BEKTHO-OPHEHTHPOBAHHOE
Ymporpammuposanune B C++

16.1

Co3manue xiaccoB 1 00bekToB. Hactpoiika
MonudukaTopoB Jnoctyma: public, private u
protected. [Ipy>kecTBeHHBIE (PYHKITNH U
Yxnaccel.

JIK, JIP

16.2

KitoueBoe cioBo this. Opranmzamnms
orepannu HacIeqoBaHM B s13b1ke C++.
Buptyansusle pyHkunu u Jueperpyska
(YHKIMH ¥ O1IepaToOpOB.

JIK, JIP

Paznen
17

Hcnonb3oBanue 6UOIUOTEK

171

0030p u pumeps! ucnosb3oBanus STL u
BOOST

JIK, JIP

Paznen
18

IlapainenbHble aIrOpUTMBL U
Ycucrembr

18.1

Krnaccuukaiius BBIYUCITUTEIBHBIX CUCTEM.
CPU u GPU Ynpoueccopsl. XapaKTepUCTHKI
napasiesbHbIX aJITOPUTMOB

JIK, JIP

18.2

Twurel Henocne0BaTENLHOrO
nporpaMMupoBanus. CTaHIapThI
Y[mapannenbHbIX BHIYUCIECHU:
B3aUMOJACHCTBUE MEKAY y3JIaMH
{lcynepkoMIbIoTEpa, B3aNMOICHCTBHE MEXKIY
sapamu ogHoro CPU {BHyTpu oAHOTrO y3ia,
YCKOPUTENIH BHYTPH OJTHOTO y3J1a

JIK, JIP

Paznen
19

ANTOPUTMBI BO BHEUTHEH MaMsATH

19.1

OpraHuzanyst BEIMUCICHUH C y4ETOM
HepapxuIecKoi CTPYKTypH! fmamsTy.
Bydepuzaiust npu YTEHHH U 3aIIHCH.

JIK, JIP

19.2

CrnoxHble 1 JAMHAMHYECKUE CTPYKTYPHI
JIAHHBIX. AJITOPUTMBI Ha rpadax Bo YBHeIIHEN
namstu (BFS, DFS, mouck cBSI3HBIX
KoMIoHeHT, MST)

JIK, JIP

Paznen
20

Texnonorus OpenMPq|

20.1

Hapannem)m)le BBIYUCIICHUS C
UCToJIb30BaHueM cTangapta {OpenMP.

JIK, JIP

20.2

OcHoBHbIe cBeieHUs. HUTH 1 IPO1IeCCHI.
YTapannensHble U OCIEAOBATENbHBIC
o0nacTH

JIK, JIP

20.3

[MapannensHble JUUKIIBI ¥ TApaJUIEITEHBIE
obylacTu. ABTOMaTHYECKOE
{pacnapajureIMBaHus IUKJIOB.

JIK, JIP

Paznen
21

Texuomorus MPI

21.1

[MapannensHble BEIYUCIECHUS C
ucnoisib3oBanueM ctanaapra MPI. §OcHoBHBIE
cBegenust. OcHoBHbIE poueaypsl MPL.

JIK, JIP

21.2

Tumer qanaex YMPI. Cioco6s! nepenaun
coobmenuii. [Ipuem u mepemaya JcooOmeHuit
nporeccaMu

JIK, JIP

Paznen
22

Texnonorus OpenACC

221

Hapannem)m)le BBIYUCIICHUS C
ucnosb3oBanueM ctanaapta {OpenACC

JIK, JIP

22.2

00630p npousBoauTensHocT GPU B
pa3nnuHEIX npmioxkeHmsx. {CpaBHeHne
BBIYHCIIUTENBHBIX YCKOpHUTEned. OCHOBHBIE
[mpuHLIUIBI JOCTUAKEHUS BBICOKOM
IIPOU3BOIUTEIBHOCTH

JIK, JIP

22.3

IIpenmymectsa OpenACC. Monens
HCTIONTHEHUS: gangs, workers, Jvectors.
Jupekrussl paralallel, kernels, loop

JIK, JIP

224

ATpuOyTHI JaHHBIX. Pernons! nanHex: data,
enter data, exit data.§/lomoHUTEIHHEIC

JIK, JIP




Homep
pasaeiia

HaunmenoBanmue pasaesna
AUCHUILIUHBI

Conep:xanue pasaesia (TeMbl)

Bun
y4eOHoI
padoThr*

KOHCTPYKIIUH yIPaBJIEHUs TaHHBIMU: cache,
Yupdate, declare

22.5

ACHUHXPOHHOE HCIIOJHECHHUE - async u wait.
Y{AromapHnsie oneparmu. ['modanbHbIC
nepemennble. OpenACC B JC++

JIK, JIP

Paznen
23

[Iporpammuo-anmnapaTHas
YlapxurexTypa CUDA

23.1

Apxutexrypa GPU. Uepapxus namstu GPU.
ITporpammuast fmoaens CUDA.

JIK, JIP

23.2

Ucnons3oBanmne onodmmorex C++ mis
nporpammupoBanus Ha OpenCL u CUDA

JIK, JIP

Paznen
24

BBeznenue B pacnpeneneHHbIE
YloOBEKTHBIC TEXHOIOTHH

241

[lonsTHE pacnpeneneHHOM CUCTEMBI
o0pabortku mHopMariu. JBuabI 1 cBOHCTBA
pacupeneNeHHbIX CHCTEM.

JIK, JIP

24.2

Apxutexrypa IporpaMMHOTO 00eCTICYeHHUS
WHPOPMALMOHHBIX cucTeM. JYpaBieHme
B3aMMOJEICTBHEM Pa3HOPOIHBIX
IPUWIOKEHUN

JIK, JIP

24.3

OCHOBHBIE MEXaHM3MBbI PaclpeIeIeHHbIX
00BEKTHBIX {TEXHOIOTHIA.

JIK, JIP

Paznen
25

OCHOBHBIE MOZETH
YlpactipeseneHHBIX OOBEKTHBIX
Yrexnonoruit

25.1

Bune! pacnipeienneHHbIX IPUIOKEHUN.
Oonaunsle TexHonoruu. JOnpenenenue
00JTaYHBIX BBIYUCICHUNA. MHOTOCTOHHAS
YlapxuTeKTypa 00aYHBIX TPUIIOKCHUI.
KoMIoHeHTHI 001auHBIX HIpHI0KEHUI.

JIK, JIP

25.2

JlocTonHCTBa M HEJOCTATKH OOIAYHBIX
{Berancnenuii. Hambomnee pacrpocTpaHeHHBIC
o6naygneie fmatrdopmel. GRID-TexHONMOTHH.

JIK, JIP

25.3

Apxurekrypa GRID. JCrangaptet GRID.
[Tapamerpuyeckue Moaenn
Y[mpousBoaurensHoctu GRID. CpaBHeHue
GRID u O01a9HBIX {BEIYUCICHHA.

JIK, JIP

Pasznen
26

ITpo6nems! nHTETpauu
npunoxenuit

26.1

[Ipo06nemMbl HHTETPALAN TIPHIIOKEHHH.
KommnexcHast nHTerparus npuioKeHuH.
Bpoxeps! coobuiennii. Moaens
B3auMoieiicTBus 4" nyonmkanus/moanucka”

JIK, JIP

26.2

CucteMsl ynpaBieHus: pabodnM JIOTOKOM.
CepBepbl IPUIIOKEHUT.

JIK, JIP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
CEMUHAPCKUE 3aHAMUSL.

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnennanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
obopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AMCUMILINHBI
(Ipu HEOOXOAUMOCTH)

Ayautopust 1S MPOBEACHUS 3aHATUN
JIEKIIMOHHOT'O TUIIA, OCHAILICHHAS

JlexunroHHas KOMILIEKTOM CHeIMaIU3UpPOBAHHON MebenH;
JOCKOM (3KpaHOM) U TEXHUYECKUMU
CPEACTBAMU MYJIbTUMEINA NIPE3CHTALMM.
Komnbrorepnsii | KoMnbroTepHsIii Kitace sl IPOBEICHUS
KJ1ace 3aHSTUH, TPYNIOBBIX U UHAWBHUYaAJIbHBIX




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUYHOM aTTeCTalluy, OCHAIIIEHHAs
MePCOHATBHBIMU KOMIIBIOTEpaMU (B
KoJim4yecTBe 15 mT.), J0CKOM (3KpaHOM) U
TEXHHUUYECKUMU CPEJICTBAMHU MYJIbTHMEINA
Mpe3EHTaIN .

AynuTopust Ui CaMOCTOSTENIbHOW PabOTHI
o0yuyarommuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | TpOBENIEHUsI CEMHUHAPCKUX 3aHSATHH H
CaMOCTOSITEIILHOM .
KOHCYJIBTAIMi{ ), OCHAIIIEHHAS] KOMILIEKTOM
paboTsl

CHeIMaIu3UPOBAHHON MeOen U
KoMmbroTepamu ¢ goctynom B OUOC.

* - ayauTOpHs I CaMOCTOATENFHON paboThl oOyvatontixcs ykaspBaetcss OBA3ATEJIBHO!

7. YYAEBHO-METOJNMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnoeénas numepamypa:
1. Python 3. Camoe HeoO6xoaumoe. [Ipoxopenok H., /Iponos B., BXB-IletepOypr, 2019 —
610 c.;q
2. Anroputmsbl. CripaBouyHuK ¢ npumepamu Ha C, C++, Java u Python. Xaiineman J[x.,
[Mommuc I'.,qCenkoB C., CII6.: OO0 "Anbda-kaura", 2017 — 432 c.;q
3. Python. Dkcnpecc-kype. Cenep H., CII6.: [Tutep, 2019 — 480 c.;
4. [IporpamMmupoBaHue Ha si3bIKe BbICOKOTO ypoBHS. C/C++. Xabubymmn W.11., CI16.:
BXBIlerepboypr, 2006 — 512 ¢
5. C-C++. CnpaBounuk nporpammucta. I'. llunar, Bunesmc, 2003 - 429 c.;
Hononnumenvnas tumepamypa:
1. ABTOMaTH3a1us paHEHHBIX 33/1a4 ¢ ToMoIblo Python: mpakTuyeckoe pykoBocTBe
s YHaunHarouumx. Ceelrapt 2., M.:"UJl Bunssamc", 2017 — 592 ¢
2. A3k nporpammupoBanus C. Jlekiuu u ynpaxsHenus. C. [Ipara, M.: U3narensckuit
oM J“Bunbamc”, 2013 — 960 c.;
Pecypcuvl ungpopmayuonno-menekommynuxayuonnou cemu « dnmeprnemy:
1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIHOYEHHBIX JJOTOBOPOB
- DnexkTpoHHO-6ubmoTteunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas Oubanoreka onnaite» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant cryaenray www.studentlibrary.ru
- OBC «Tpournknii MOCT»
2. ba3pl JaHHBIX U TOMCKOBBIE CUCTEMBI
- DJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKON TOKYMEHTAIINH
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/




Yuebno-memoouueckue mamepuanvt 051 cCAamocmosamenbHol pabomuvl 0OYUaAOWUXCSL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekuuit mo nuciumimie « TeXHOI0ruu nIporpaMMUPOBAHUSD.

* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEITHHIOBASI CUCTEMA
OLEHUBAHHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLHUI IO
JTUCHUIINHE

OneHounble MaTepuanbl U OaUIbHO-pEHTHHTOBAs CcUCTeMa* OLEHHBAHUSA YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETEHIMN (YaCTH KOMIIETEHILIMH) MO0 UTOraM OCBOEHUS JIUCIUIUIMHBI
«TexHomoruu mnporpaMMHpOBaHUsA» TpenacTaBieHbl B Ilpunokenuun k Hacrosameid PaGoueit
porpamme AUCIUIINHBL

* - OM u BPC (opmupyroTcst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIECTO
JIOKaJTbHOrO HOpMaTuBHOTO akta PY JIH.

10



PA3BPABOTYMUK:

KaparynoB Makcum

JlouieHT OneroBuy
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: /
V4
(_. Paszymusiii FOpuit
Hupextop AMITY / HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMUTEJIb OII BO:
//
7 . .
f Pazymueii IOpuii
ITpodeccop / Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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