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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JuctuminHa «TexHOIOrnu MporpaMMHUpPOBAaHUS» BXOAWT B MPOTPaMMy MaruCTpaTyphbl
«Data Science u uu¢poBas Ttpanchopmauus» 1o HampasieHuro 01.04.02 «lIpuknangnas
MaremMaTtuka M MH(popmaTtuka» W miydaercs B 1 cemectpe 1 kypca. [ucnumiamny peannsyer
JlemapTaMeHT MEXaHUKU U NPOLIECCOB yNpaBiaeHUs. JUCHUIUIMHA COCTOUT U3 26 pasnenoB U 65
TEM U HalpaBjlIeHa HA M3y4eHHE 0a30BBIX AITOPUTMOB COPTHPOBKH M IIOWCKA, AITOPUTMOB Ha

rpadax, METOAOB  OUHAMHUYECKOTO  MPOrPaMMHPOBAHUS,  COBPEMEHHBIX  Mapajurm
[IPpOrpaMMUpPOBAHUsA, IOAXOJAMU K TEXHOJIOTMSAM I1apauIe]IbHOIO M PAaCHpPeNeICHHOrO
IIPOrpaMMHUPOBAHUS

]_ICJ'IBIO OCBOCHHA AJUCHUILUIMHBI SABJIICTCA OBJIAACHHUEC CTYACHTAMH MPAKTUYCCKHUMU
HaBbBIKaAMU aJITOPUTMHU3ALUU U ITPOrPpaMMUPOBAHMA.

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)

Croco0eH: HCKaTh HYKHBIE
WCTOYHUKH HHPOPMALIMH 1
JaHHbIE, BOCIIPHHUMATH,
AQHAIM3UPOBATH, 3aIIOMUHATH H
nepeaaBath HHHOPMAITHIO C
UCIIOJIb30BaHHEM LIU(PPOBBIX
CPEZCTB, a TAK)KE C MOMOUIBIO
ANTOPUTMOB IIpH paboTe C
TIOJIYUYCHHBIMU U3 PA3JINYHBIX

YK-7.1 Ocy1iecTBisieT MOUCK HY>KHBIX HICTOYHUKOB HH(pOpMaIUU
W JAaHHBIX, BOCTIPUHUMAET, aHAIU3UPYET, 3aIOMUHAET U MepeiacT
nH(opMaLHIo ¢ KCIOIb30BaHNEM IU(DPOBBIX CPEJICTB, @ TAKKE C
MOMOUIBIO AJITOPUTMOB TIPH Pa0OTE C MOJTYYESHHBIMHU U3

YK-7 Pa3IMYHBIX HCTOYHUKOB JaHHBIMHU C LEIbI0 3(PPEKTUBHOTO
HCTOYHUKOB JTAHHBIMH C IIEJIBIO .
WCTIONIb30BaHMS TTOJTydYeHHONH MHPOPMAIMH JUTS PEIICHHS 3a/1a4;;
3¢ ($EKTHBHOTO HCITOTB30BAHUS
o YK-7.2 TIpoBoauT onieHKy nH(pOpManuy, ee J0CTOBEPHOCTb,
TIOJTy9eHHOH MH(OPMALIIH IS
CTPOUT JIOTUYECKHE YMO3AKIIIOUCHHNSI HA OCHOBAHUH MOCTYMAIOIINX
penieHus 3a1ad; MPOBOANTD
nH(pOpMaLuK 1 TaHHBIX.;
OLICHKY MH(OpMaIHH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKUE YMO3AKIIIOUEeHHUS Ha
OCHOBAaHMH IOCTYMAIOIINX
uH(popMaLNK U TaHHBIX
OIIK-1.1 3HaeT OCHOBHBIE 3aKOHBI, ITOJIOKEHUS U METOIbI B
00acTH pemeHus akTyaJbHbIX 3a7a4d QyHAaMEHTaIbHOM U
Crioco0eH pemnath akTyaldbHbIE |[IPUKIATHON MaTeMaTUKU;
OIIK-1 3a1a9d GyHAAMEHTAIBHON U OIIK-1.2 YMeeT BBIABIATH CYITHOCTD 3a7a4d (GyHAAMEHTAIBLHON U

MPUKIAHON MaTeMaTUKU MPUKIAJHON MaTeMaTUKU;
OIIK-1.3 Bnageer HHCTpyMEHTaMHU I PELLIEHUs 3aa4 3aJjauu
(hyHIaMEHTAIEHOW M MPHUKJIATHON MAaTEeMAaTHKH;

I1K-3.1 Obnanaer GpyHIaMEHTAIBHBIMHU 3HAHUSAMH, TIOJTyYEHHBIMH
B 00J1aCTH MaTeMaTHYECKHUX 1 (MIIN) €CTECTBEHHBIX HAaYK,
MPOTPaMMHUPOBAHUS U HHPOPMAIIMOHHBIX TEXHOJIOTHH;

I1K-3.2 ¥Mmeer HaxouTh, (HOPMYIINPOBATH U peIIaTh CTaHIapTHHIC
3aJa4y B COOCTBEHHOH HayYHO-UCCIIEOBATEIbCKON NESTEIbHOCTH
B 00JTaCTH MIPHUKJIQTHON MaTEeMaTHKH ¥ HHPOPMATHKH,
BBIYUCITUTEIFHON TEXHUKHA U COBPEMEHHBIX TEXHOJIOTHI
MIPOTPaMMHPOBAHIS;

I1K-3.3 Nmeet npakTHUECKUil ONBIT HAyYHO-NUCCIIET0BATEIHCKON
JIeSITEJIbHOCTH B 00JIaCTH NPHKJIAIHONH MAaTEMaTUKU U

CnocobeH GpopMyIHpoOBaTh LIEH,
3a/1a4il Hay4HbIX UCCIIEJOBaHU B
00JTacTH MPHUKIIATHON
MaTeMaTUKU ¥ HHHOPMATHUKH,

IK-3 BBIYUCIIUTEIILHON TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHI
MIPOrPaMMHPOBAHHUS, BEIOUPATH
METOJIbI M CPEJICTBA PEIICHUS
3a1a4




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW JAUCIMILIHHEI)

I/IH(i)OpMaTI/IKI/I, BBIYHCIIMTEIIBHOM TEXHUKU U COBPCMCHHBIX
TEXHOJOT UM MporpaMMUpOBAHMS;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JuctumumHa « TeXHOJIOTHH MPOrpaMMUPOBAaHU) OTHOCHTCS K 00s3aTeNIbHON YacTH Onoka
1 «Iucuunauasl (MOIYJH)» 00pa30BaTeIbHOM MPOrPaMMBbI BBICIIETO 0Opa30BaHUS.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOyYAIOIIMECS TaKxKe
OCBaWBAIOT JApPyTrU€ JUCIHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKCHHUIO
3aIIaHUPOBAHHBIX PE3yJIbTATOB OCBOCHUS AUCHMILIUHBI « TeXHOIOTUH TPOrpaMMUPOBAHUSY.

Tabauya 3.1. Ilepeuenv xomnonenmos QOI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNnAIAHUPOBAHHBIX PE3YTbMAMOE8 0CE0EHUS. OUCYUNTUHDBL

IIpenmecTByromme IMocaenyroinue
Hudp Hauvenosanne HHCEI/II:'[J'IPIHLI;,MOI;[I}’JIH nncunnnnil{)l:l/ﬁloz[ynn
9 9

Kommerentm NPaKTHKU* NpPaKTUKH*

Cnoco0eH: ucKaTh HyKHbIE
WCTOYHUKH HHPOPMALIMH 1
JaHHbIE, BOCIIPHHIMATH,
AHAITM3HPOBATh, 3aIIOMHHATh
U IepeaBaTh HHPOPMALHIO
C HUCIIOJIb30BaHHEM
IU(POBEIX CPENCTB, A TAKKE
C IIOMOIIBIO AITOPUTMOB
npu paboTe ¢ MoIyYeHHBIMU
U3 pa3InuHbIX UCTOYHHUKOB

YK-7 JIAHHBIMU C LIEJIBIO
3¢ PEeKTUBHOTO
HCIOJIb30BaHHUs [I0JIyYE€HHO
UHGOPMALUH JUTS peLICHHS
3a/1a4; MPOBOJUTH OLICHKY
uHpOpMaIuH, ee
JIOCTOBEPHOCTb, CTPOUTH
JIOTUYECKUe
YMO3aKIIIOUeHHs Ha
OCHOBaHHH ITOCTYTIAFOIINX
uH(popMaLNK U TaHHBIX

Paspabomka u bezonacrnocmo
6€0-NpUNONCeHUL **;

Web Application Development
and Security**;
IIpenaunioMHas mpakTHKa;
HayuHno-uccnenoBarenbckas
paborta;

IIpeoounnomnasn npaxmuxa;
Cucmembl UCKYCCMBEHHO20

CriocobeH permiath uHmeniexma,
OIK-1 aKTyaJIbHbIE 33/1a41 Mawunnoe obyuenue u ananus
(yHIaMEHTAIEHOW U OonbUIUX OAHHBIX,
MIPUKIIaTHOW MaTeMaTHKH Geoinformation Systems and
Applications;
IIpeoounnomnas npakmuxa;
Cnoco6eH GpopMyIrpoBaTh P P
Hayuno-uccnedosamenvcxast
LEJTH, 3a/1a41 HAYIHBIX
o paboma,
HCCIIeIOBaHMUHN B 00acTh
N Mawunnoe obyuenue u anaiusz
MIPUKIIJHONW MaTeMaTHKH 1
HH(OPMATHKH 00nLUUX OAHHBIX,
IK-3 p ’ Cucmemvl UCKYCCMBEHHO20

BBIYUCIIUTEIIbHOW TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHI
MIPOTpaMMHUPOBAHHS,
BEIOMPATH METOJIBI U
CpEACTBa PELICHMs 3a1a4

unmeinnekma,
Hckycemeennvle HelpoHHble
cemu (Obyuenue ¢
nooKpenieHuem);
Paspabomxa u bezonacrocme




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;)’JIM nncunnnni—ll)lr,l/ﬁloaynn
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

6e0-npunodceHull **;

Web Application Development
and Security**;
IIpoexmuposanue
asmomamusupoeaHHblX
cucmem ynpaeieHust,;

* - 3aIONHSAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI « TeXHOJIOTHH MPOTPAMMHUPOBAHUS COCTABIISET «5» 3aUETHBIX ¢IUHUII.
Tabauya 4.1. Buowvl yuebHol pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMbL 8bICULE20 00PA308aAHUS OJIs1 OUHOU (HopMbl
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. 110 110
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
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

Monynefline profiler. Kommmmsius Python:
Ahead-of-time u Just-in-time Jkommunsims.
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

Ocnosnas tumepamypa:

1. Python 3. Camoe HeoO6xoaumoe. [Ipoxopenok H., /Iponos B., BXB-IletepOypr, 2019 —
610 c.;q

2. Python. Dxcmpecc-kype. Cenep H., CII6.: [Turep, 2019 — 480 c.;

3. Anroputmel. CripaBounuk ¢ npumepamu Ha C, C++, Java u Python. Xaitneman J[x.,
[Monmuc I'.,qCenkos C., CII6.: OO0 "Anbda-kuura", 2017 — 432 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.;

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

7. s3Ik nporpammupoBanus C. bpaitan V. Kepuuran, /.M. Putun, Bunssamc, 2015 —
288 ¢

8. A3bIk nporpammupoBanust C++. Ctpayctpyn b., MapteinoB H.H., MockBa: bunom,
2011. - 1135 Y.

9. [NapannensHbie BeruncneHus. Boesoaun B. B., Boesoaun Bi. B., CI16.: BXB-
[TeTepOypr, 2002

10. ITapannenbHOE U pacnpene’IeHHOE IPOrPaMMHUPOBAaHUE C UCIIONIb30BaHUEM C++.
Xb103 K., Xb103 T., M.: U3naTensckuii 1oM «Buibsimey, 2004;

11. ITapannensHOe porpamMmmupoBanue ¢ ucnonb3zoBanueM OpenMP. Jlesun ML.II. M.
bunowm. §Jlaboparopust 3Hanwmii, 2008

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

13. Texnonoruss CUDA B nmpumepax: BBeIeHHE B TPOrpaMMHUpPOBaHNE IpaduyecKux
npoueccopos. fCanaepe x., Keuapor 3. M.: IMK Ilpecc, 2011 - 232 ¢

14. Pacnipenenennsie cuctemsl. [Ipunnumnet u napagurmsl. Tanen6aym 9., Ban CteeH M.
CII6: Iutep, 2003. - 877 ¢

15. Pa3paboTtka pacnpeneneHHbIX npuioxkennii Ha miatdopme .NET Framework. M.
Capa, P. bunn, §X. lennon, b. Mapk. CI16: [Tutep, 2008. - 608 ¢
Lonoanumenvnasn tumepamypa:

1. ABTOMaTH3anMs paHEHHBIX 33a7a4 ¢ momolibio Python: mpakTnyeckoe pykoBoacTBE
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s HaunHarommx. Ceewrapt Oi., M.:"UJI Buneamc", 2017 — 592 ¢
2. Yucnenusle MeTo1bl: Boruncnurenbuplii npaktukym. Babumesuy I[1.H., M.
«JIMBPOKOM», 92010 — 320 c.;
3. A3bik nporpammupoBanus C. Jlekuuu u ynpaxsenus. C. Ilpara, M.: U3narenbckuit
oM “Bunbesamc”, 2013 — 960 c.;
4. C++. Cesawmennsie 3uanus. [proxepct C., CII6.: Cumsoin ILmtoc, 2012 — 240 ¢
5. Anroputmel. CipaBouHuK ¢ npuMmepamu Ha C, C++, Java u Python. Xaiineman Jx.,
[Mommuc I'., Cenkos C., CI16.: OO0 "Anbda-kaura", 2017 — 432 c.
6. AIropuTMBbI IOCTPOCHHE, AHAIU3 U pealin3alus Ha sS3bIke porpamMmMmupoBanus CH.
Bopoxuos YA.B., Bunokypos H.A., MockBa: M®TU, 2007 — 452 c.
7. [IporpammupoBanue u uapopmaTuka. AHToHIOK B.A., IBanoB A.Il., MockBa:
Ousnueckuit pax. MI'Y um. M. B. Jlomonocosa, 2015 — 64 c.g
8. I[locnenoBarenbHbIe U apauielibHbie aAropuT™Mbl. Musiep P., bokcep JI. M.: bunowm.
Y/Taboparopust 3HanwMit, 2006
9. Brenenue B nmapajuiebHbIE METOIBI pelieHus 3a1a4. SIko6oBckuii M. B. M..:
N3narensctBo YMockoBckoro yuuepcuteta, 2013 — 328 c.;
10. Otnanka npunoxxeruit mis Microsoft NET u Microsoft Windows. P. J[»xoH. M.:
Microsoft Press. JPycckas Pemakmus. 2008.9
11. XML. Hogsle nepcniektussl WWW. Bymdpeit @, JIupenno O, dakert M.
WznarensctBo: "MK qIIpecc", 2006. - 688 ¢
12. Ueprosckoii B. /. ba3bl naHHbIX: TEOpUS U MPaKTUKA: YIEOHUK i OaKanaBpoOB.
Cogeros b. 4., JLlexanorckuii B. B. M.: FOPAWT, 2011. - 459 ¢
Pecypcvl ungpopmayuonno-menekommynuxkayuonro cemu « nmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YnuBepcuteTckas 6ubianorexa onnain» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHcynbTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuit MmocT»
2. ba3bl JaHHBIX ¥ TTOMCKOBBIE CUCTEMBI
- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- nouckoBas cucrema Anaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 013 camocmosmenvhol pabomsl 00y4AOWUXCs Npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nekuuit mo qucturminHe « TeXHOTOTHH MPOTrPAMMUPOBAHHUSI .

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!
8. OIIEHOYHBIE MATEPHAJIBI U BAJLIBHO-PEUTUHIOBASI CUCTEMA

OLIEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHIUII TIO
JTUCHUIJIMHE

OneHouHble MaTepuasibl U OajUIbHO-PEUTHMHIOBas cHCTeMa™ OIeHUBaHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETEHIMH (YacTH KOMIETEHIMi) M0 MTOraM OCBOCHMS JUCIMILIMHBI
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«TexHonoruu mporpaMMupoBaHUs» TpeacTaBieHbl B [lpunoxkennn Kk Hacrosimiedt Paboueit
nporpamme AUCIUTUINHBL.

* - OM u BPC dpopmMupyroTcss Ha OCHOBaHUHU TPeOOBAaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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PA3PABOTYUKMU:

| 1 1IN .
([ 1 V/4/4 UBanroxun Anekceit
Jouent v Buxroposuu
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
Houent ‘i/&t T2 KaparynoB Makcum
OseroBny
Honocnocms, BYIT Tloonucw Damunus U.0
PYKOBOJMUTEJIb BYII: Vi
/s
/
r,'.v’
Paszymmusiii FOpuit
Jupekrop nenaprameHTa HuxonaeBuu
Honocnocmo BYITT Ioonuce Damunus U.0.
PYKOBOJIUTEJD OII BO:

JloueHT

f/ 2

CanrteikoBa Ombra
AnekcanapoBHa

Honoxcnocmo, BYIT

ITloonucw

@amunus U.0.
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