MHHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUNMCKON ®EIEPAILINN

OEJNEPAJTIBHOE 'OCYIAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIEI'O OBPA30OBAHMUA
"PA3AHCKUM T'OCYJAPCTBEHHBINA PAJJMOTEXHUYECKUW YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BhITyCKaromIeH Kadeapsl

IMapaJjuiesbHOE IpOrpaMMHUPOBaHUE

paboyasi mporpaMma JUCIHUILIMHBI (MOTYIIS)

3akperuieHa 3a kadeapoi Borunciaure/bHON U NPUKJIAAHOA MATEMATHKHU
Yu4eOHblii mian 09.03.04 25 00 HH.plx
09.03.04 ITporpaMMHasi UHKEHEPUSI
Kpanudukarus O0akasaBp
®dopma 0OyueHHs o4Hast
OO011as Tpy10eMKOCTh 4 3ET

Pacnpezlenelme YacoB JUCUHMIIVIMHBI 110 CeEMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 6 (3.2

Kypee>) Uroro

Hepnenb 16

Bun 3ansaTuit vl PII vl PIl

Jleximun 32 32 32 32
JlabopatopHsbie 16 16 16 16
Huas koHTaKTHAS 0,35 10,35 0,35 0,35
pabora
KoncynsTHpoBaHue 2 2 2 2
nepes 3K3aMEeHOM H
MIPAKTUKON
Hroro ayn. 50,35 |50,35 [50,35 [50,35
KonrakrHas pa6ora |50,35 |50,35 50,35 |50,35
Cawm. pabora 58 58 58 58
Yackl Ha KOHTPOITh 35,65 135,65 |35,65 |[35,65
Hrtoro 144 144 144 144

r. Pa3aun



IIporpammy cocraBuin(u):

0.m.H., npo., Oseuxun I'ennaouii Braoumuposuy, k.m.H., doy., bapanuuxoe Ilasen Anexceesuu

Pabouyas nporpamMma JUCLIUILIMHBL

ITapasiesibHOE IPOrpaMMHPOBaHHE

paspabotrana B coorBercTBun ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuar no HanpasyieHHo nmoaroroBku 09.03.04 IporpamMmHuas nxeHepus (npukaz MunoopHayku Poccuu ot
19.09.2017 r. Ne 920)

COCTaBJI€HAa Ha OCHOBAHWH y4eOHOrO IIaHa:
09.03.04 ITporpaMMHasi UHKEHEPUSL
YTBEPKIAEHHOr0 y4€HbIM coBeToM By3a oT 30.01.2026 nporokon Ne 7.

Pa6ouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

BoluucauTebHOI U NPUKJIAAHOH MaTeMaTHKH

IIporokon ot 01.09.2025r. Ne 1
Cpok gerictBus nporpammsl: 20252029 yu.r.
3aB. kadeapoit OBeuxuH [ ennaauii Biagumuposuy



BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabouas nporpaMmma nepecMoTpeHa, 00CyKIeHa 1 0100peHa st
ucronaenns B 2027-2028 yueOHoM roay Ha 3aceanny Kaheapol
BrruncauTenbHOM M NPUKJIAIHOW MaTeMATHKHA

[Iporokom ot 20271. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucronaenus B 2028-2029 yueOHOM roay Ha 3aceganun Kadbeapbl
BrrunciauTenbHOM M NPUKJIAIHON MaTeMATHKHA

[Iporokom ot 2028 . Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucnonHenus B 2029-2030 yueObHOM Tony Ha 3aceqanuu kadbeaps

BbIunc/MTENbHON U NPUKJIATHOH MATEMATHKHA

[Iporokom ot 2029r. Ne

3aB. kadenpoii

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa s
ncronaenns B 2030-2031 yueOHOM roay Ha 3aceqaHuy Kaheaphl

BoruncinTeIbHOM M NPAKJIATHON MaTeMaTHKH

[Iporokomor 2030r. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|enbro AMCUMIUIMHBI sBJIsIeTCsE HOPMUPOBaHUE KOMIeTeHIMH B cooTBeTcTBHH ¢ TpeboBanusaMu OT'OC BO, a takxke
KOMIIETEHIIMH, ONPEIeNICHHBIX B COOTBETCTBUHU C KOMIIETEHTOCTHO-POJIEBON MOJIENbIo, paspadborannoit ®I'”AOY BO
«HammonanbHbli nccnenosarenbekuii yausepcurer MTMO» B pamkax npoekra TOIT-MU, B pe3ynabrare 0OCBOSHUS
KOTOPBIX 00YYarONIUHCS CMOXKET MPOBOIUTEH HACTPOUKY CYIIECTBYIOIINX MOJIENIEH NCKYCCTBEHHOTO MHTEIUIEKTa,
no00ydeHne Mojieiel HCKYCCTBEHHOI'0 MHTEJIEKTa, HCIIOIb30BaHNE PaHee CO3MaHHBIX MPOrPaMMHBIX OHOIHMOTEK U
(bpeiiMBOPKOB IS peLIeH s NPUKIaHbIX 3a1ady.

1.2|B paMkax AUCHUIDTHHBI HEOOXOAUMO c(hOPMHUPOBATH Y CTYICHTOB TEOPETUUECKUE 3HAHUS M TIPAKTUUECKHAE HABBIKK
pa3paboTKH MapauIeIbHBIX ¥ MHOTOMTOTOYHBIX MIPHJIOKCHHHN Ha Java, ClOCOOHOCTh aHAIU3UPOBATh U YCTPAHSITh
po0JIeMbl MHOT'OIIOTOYHOCTH, HCIIOJIb30BaTh MMOTOKOBBIEC BhIUUCIuTEIbHBIC 1aThopMmbl (Kafka, Flink) mns
BBICOKOHArpy>X€HHBIX CUCTEM.

1.3|3amaun IUCHUIIIIUHEL:

1.4|13yuuts Mozeb naMaTy Java ¥ IPUHIUIIBL paOOThl HOTOKOB.

1.5|Hay4uThbCs IPUMEHATH IPUMUATHBBI CHHXP OHH3AIHH.

1.6{OcBouts HHCTPYMCHTBI KOJ'IJ'IeKHI/Iﬁ C HOZ[Z[Cp)KKOﬁ MHOI'OITOTOYHOCTH.

1.7|3yuuth OCHOBBI PEAKTHBHOI'O U COOBITHITHO-OPUEHTUPOBAHHOTO Mapasliein3Ma.

1.8|IIpuobpectu HaBbiku paboThl ¢ Apache Kafka xak ¢ 6pokepom cooOieHwmi.

1.9

1.10{OcBouts Apache Flink mjist peanu3zaimu moTokoBoil 00pabOTKH TaHHBIX C MAPaICIn3MOM.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBI

Luxn (pasaen) OIL: [51.B

2.1|Tpe6oBanns K MpeABAPUTEIbHOI MOATOTOBKE 00YJAIOIIErocs:

2.1.1|IIporpammupoBaHue

2.1.2| AnropuTMBI U CTPYKTYPhI TAHHBIX

2.1.3|OnepanyioHHBIC CHCTEMBI

2.1.4| ApxuTeKTypa BEIUUCIUTEIBHBIX CUCTEM U CETEH

2.1.5|Komananas pa3paboTka U KoHCTpyupoBanue [10

2.1.6|KpoccnnatdopMeHHbIE TEXHOIOIMU pa3paboTKU MIPOrpaMMHOI0 00eCIIeUeHUS

2.1.7|MoaenupoBaHue cUCTEM (CMEKHAS TUCHIUTLTAHA)

2.1.8|Kpoccrutat(hopMeHHBIE TEXHOIOTHU pa3pabdOTKH IPOrpaMMHOr0 oOeceyeHHs

2.2|AucuuminHbl (MOAYJIH) U PAKTHKH, 1J18 KOTOPbIX OCBOEHHE AAHHON THCHMILUIUHBI (MOYJIs1) HEOOXOTUMO KAK
npeanecTBy0Iee:

2.2.1|TIpenumioMHas MPaKTHKa

2.2.2|BbInONHEHNE U 3aIIUTa BBITYCKHOM KBaIH(UKalMOHHOH paboThl

2.2.3|O6mauynbIe TEXHOIOIMH B OOJIBIINE JaHHBIE

2.2.4|TIporpaMMHpOBaHHE CIICIIMATH3UPOBAHHBIX BEUUCIHATENCH

2.2.5|IIpoaBrUHYTBIE TEXHOIOTUH 0OPaOOTKH OONBIINX JAHHBIX

2.2.6|IIpoekTupoBaHye HHTEIIEKTYaIbHBIX TPOrPAMMHBIX CHCTEM

3. KOMIIETEHIIIY OBYYAIOLIETOCSI, POPMHPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCUATIIMHBI
(MOJY.JIST)

MK-10: CnocoGen npuMeHSTh Pa3nvHbIe MOXEIH U (MJIH) TeXHOJ0ornn o0padoTku qaHHbIx (BD-4)

IK-10.1. OcymecTB/asieT BLIGOP TeXHOJOrHii 00padoTKH 00/1b KX JAHHBIX, IPHEMJIEMBbIX [JIsl CO3TaHUA MPUKJIATHOI
cucrembl MU ¢ 3anannbiMu TpeGoBanusivu (BD-4.1)

3HaTh

COBPEMEHHBIE TEXHOJIOTHH MapalIeIbHON 00pab0oTKK OONBIIMX JTaHHBIX
Ymers

BBITIOJTHATD TAPAJLICIbHYI0 00paboTKy OONBIINX TAaHHBIX

Baagerp

WHCTPYMEHTApUEM MapajieibHOH 00paObOTKH OOJBINNX JaHHBIX

ITK-10.2. Pa3padaTpiBaeT U 0TJIa:KUBAET MPUKJIAIHBIE pelieHus ¢ djaeMenTamu U ¢ npumMeHeHneM pa3inyHbIX TEXHOJIOTUI
obpaborku ganubix (BD-4.2)




3HaTh

TexHONMoOrNu NMapamrenrb-Hoi 00pabOTKH JaHHBIX

Ymern

PazpabaThIBaTh U OTIIAXUBATh NPUKIAIHbIE peIIeHns ¢ aneMenTtamu U ¢ mpuMeHeHneM TeXHOMOr MU NapajieabHol 00padoTku
JTAHHBIX

Baaners

VHCTpyMEeHTAIBHBIMU CPEACTBAMH OpPTaHM3AINH NapajlIeIbHOH 00paboTKN JaHHEIX

IIK-10.3. TecTupyeT, HCNILITHIBAET U OLIEHUBAET KAYeCTBO pelieHuii ¢ jieMmenTamu U, pean3oBaHHBIX C HCIIOJIb30BAHHEM
TEeXHO0JI0ruii 00padorku nauubix (BD-4.3)

3HaTh

TexXHOIOruu TeCTUPOBAHUS U OTJIAJIKU PELICHHH ¢ apauIeIbHOW U OTOKOBOH 00pabOTKON JaHHBIX
Ymers

TecTrpoBaTh M OTJIAXKUBATH PELICHUS C TTapalIeIbHON 1 TOTOKOBOW 00pabOTKON JaHHBIX

Baanern

HHcTpyMeHTaMH TECTUPOBAHMS U OTJIAIKH PELICHHUH C MapasuieIbHOW U MOTOKOBOM 00pabOTKOM TaHHBIX

MK-16: Crioco6en npumeHsitb JVM-coBMecTUMBIE SI3BIKH MPOrPAaMMHPOBaHMsl 1Jisl peleHus 3axa4 B odiaactu MU (PL-2)

IIK-16.1. Pa3zpabdaTbiBaeT 1 0TJIaKUBAET NMPUKJIAJAHbIE PellIeH!s] PaA3HOr0 YPOBHSI CJI0KHOCTH M JJIsl IIMPOKOr0 Kpyra
KOHEYHBIX I10JIb30BaTe el ¢ ucnojb3oBanueM JVM-COBMeCTUMBIX S13bIKOB IIPOrPaMMHMPOBAHUS, TECTUPYET, HCHBLITHIBAET U
OLleHNBAaeT Ka4ecTBO TAaKHX pemrennii (PL-2.1)

3HaTh

Monens namsatu Java. MeTonsl pa3paOboTKy, aHaau3a U ONTUMH3AINH NapaIeNIbHBIX U PACHIPE/ICICHHBIX POrPAMMHBIX CHCTEM
Ymernb

Tlognep>kuBaTh MPHUIOKEHUS C BHICOKUM TTAPAILICIIM3MOM U KOHKYPEHITUCH

Baagerp

HaprikamMu nprMeHeHUs IPOCTEHITNX TPUMHUTHBOB MHOTOIIOTOYHOT'0 ITPOTPaMMHUPOBAHUS

B pe3yiabTaTe 0cBOeHUS AMCHUNIMHBI (MOYJIs1) 00y4Yarouiics 10JKeH

3.1|3uaTh:

3.1.1|apxuTeKTypy MHOTOIPOIIECCOPHBIX M MHOTOITOTOYHBIX CHCTEM, MOJIEIH MAMSTH, IPHHIUITBI TPOSKTHPOBAHUS
MapajuIeNbHbIX AITOPUTMOB, METO/IBI CHHXPOHHU3AHH (MBIOTEKCHI, CeMa(Opbl, YCIOBHBIC IEPEMCHHBIC, AaTOMApPHBIC
oreparum), madIoHbI MapauIeIbHOr0 MPOrPaMMHUPOBAHUS

3.2|YMmeTn:

3.2.1|aHanu3upoBarth 3aJja4l Ha IPUTOAHOCTh K pacHapauieIMBaHHIO, IPOCKTUPOBATh U PEa30BbIBATH KOPPEKTHBIE U
s¢dexTuBHbIC MapaieapHble mporpaMmMel Ha C+t ¢ uconb3oBanueM std::thread, OpenMP, MPI, BBISIBIATE U yCTPaHSTh
COCTOSIHHSI TOHKH, B3aMMHbIE OJIOKHUPOBKH

3.3|Baaners:

3.3.1|uHCTpYMEHTaMU OTJIANKH M IPOQUIHPOBAHUS MAPAIUICIBHBIX IPOTPAMM, HABBIKAMH ONTHMU3ALNH TAPAJUICIBHOrO KO
st 3aia4 U (maTpuuHbie onepanuu, 00paboTKa JaHHBIX, 3JIEMEHTApHBIC MO O0yUCHHSI)

4. CTPYKTYPA U COAEPKAHME JUCLAIIIMHBI (MOIY.JIST)

Kon HaunmenoBanue pa3ienoB u Tem /Buj 3ausatusi/ | Cemectp / | YacoB | Komneren- | Jluteparypa ®opma
| 3aHATHA Kvne 107041 KOHTDOJIA |
Pa3gen 1. Temsbl 3ausiTHi
1.1 Jlexuym /Tema/ 6 0
1.2 BBenenue B napaiesibHOE IPOrpaMMUpPOBaHHUE. 6 2 IK-10.1-3 JI1.1J11.2 Ok3aMeH
[lapannenpHble BEIYUCIUTEIBHBIE CHCTEMBI. IK-10.1-y JI1.3J12.1
OO011ast XapaKTepUCTHKa MHOTOMPOIIECCOPHBIX T1K-10.1-B J12.2713.1
cucreM /Jlex/ IK-10.2-3 | 213233 24
[1K-10.2-Y 35
11K-10.2-B
IK-10.3-3
IK-10.3-y
[1K-10.3-B
IK-16.1-3
T1K-16.1-Y
11K-16.1-B




1.3

OCHOBBI MHOTOITOTOYHOCTH B Java. Mozaens
mamat.  /JIex/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
[1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-¥Y
I1K-10.3-B
IK-16.1-3
I1K-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
012233 54
25

DK3aMeH

1.4

CI/IHXpOHI/ISaL[I/IH IIOTOKOB. HpI/IMI/lTl/IBbI
cuHxpoHu3anuu /Jlex/

I1K-10.1-3
I1K-10.1-yY
I1K-10.1-B
I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-y
I1K-10.3-B
I1K-16.1-3
IK-16.1-yY
I1K-16.1-B

JI1.1J11.2
JI1.3]12.1
JI2.2713.1
0103023354
95

DK3aMeH

1.5

ITponBUHYTHIC MEXaHU3MbI CHHXPOHHU3AIHH B
Java. ITakeTs1, aTOMapHBI€ KIIACCHI, KOJJIEKIIUH JIJIS
MHOromnoTo4HoctH /JIex/

I1K-10.1-3
MK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-y
I1K-10.3-B
I1K-16.1-3
IK-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
01323354
95

DK3aMeH

1.6

BricokoypoBHEBbIE a0CTpaKIMK Napajien3Ma.
Executor Framework, Fork/Join Framework,
HapajuIeNIbHbIe TOTOKH, HACTPOHKa 1myia /JIex/

I1K-10.1-3
I1K-10.1-yY
I1K-10.1-B
I1K-10.2-3
MK-10.2-y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-y
I1K-10.3-B
I1K-16.1-3
IK-16.1-yY
I1K-16.1-B

JI1.1J11.2
JI1.3]12.1
JI2.2J13.1
0103023354
25

DK3aMeH

1.7

Beenenue B morokoByto 00pabotky. Apache Kafka
Ui mapaiuienbHbix cucteM. Apache Flink /JTex/

I1K-10.1-3
IK-10.1-y
[1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-yY
[1K-10.3-B
IK-16.1-3
IK-16.1-yY
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
0103023354
95

DK3aMeH




1.8

O0paboTKa OONBIINX JaHHBIX: APXUTEKTYpa
Hadoop u MapReduce. /JIex/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
[1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
IK-16.1-3
[1K-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
012233 54
95

DK3aMeH

1.9

[TaTtTepHbI MapaIeabHOrO IPOrPAMMHUPOBAHHUSL.
TecTHpoBaHHE MHOT'OIIOTOYHBIX TIPUIIOKEHHUIL.
IMpodunuposanue u ornaaka /Jlex/

I1K-10.1-3
I1K-10.1-y
I1K-10.1-B
I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-y
I1K-10.3-B
I1K-16.1-3
MK-16.1-yY
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2713.1
0103023354
35

DK3aMeH

1.10

JlaboparopHbiit npakTukym /Tema/

1.11

Pa3paborka norokobe3onacHoro cuétuuxa /Jad/

I1K-10.1-3
I1K-10.1-Y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
I1K-16.1-3
IK-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
01030233 54
35

DK3aMeH

112

MopnenupoBanue obenarorux ¢uiaocodpos /J1ab/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
IK-16.1-3
I1K-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
013233524
95

DK3aMeH

1.13

Peanu3zarnus thread-safe xoma /J1a6/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
[1K-10.2-B
I1K-10.3-3
I1K-10.3-y
I1K-10.3-B
I1K-16.1-3
IK-16.1-Y
[1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
01030233 54
35

DK3aMeH




1.14

AcunxponHas obpadorka /JIa6/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
[1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-¥Y
I1K-10.3-B
IK-16.1-3
I1K-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
012233 54
25

DK3aMeH

1.15

Producer-Consumer /J1a6/

I1K-10.1-3
I1K-10.1-yY
I1K-10.1-B
I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-y
I1K-10.3-B
I1K-16.1-3
IK-16.1-yY
I1K-16.1-B

JI1.1J11.2
JI1.3]12.1
JI2.2713.1
0103023354
95

DK3aMeH

1.16

Wurerpanus ¢ Apache Kafka /J1a6/

I1K-10.1-3
MK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-y
I1K-10.3-B
I1K-16.1-3
IK-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
01323354
95

DK3aMeH

1.17

O6paborka noroka codbrTuii B Apache Flink /J1a6/

I1K-10.1-3
I1K-10.1-yY
I1K-10.1-B
I1K-10.2-3
MK-10.2-y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-y
I1K-10.3-B
I1K-16.1-3
IK-16.1-yY
I1K-16.1-B

JI1.1J11.2
JI1.3]12.1
JI2.2J13.1
0103023354
25

DK3aMeH

1.18

TecTrpoBaHre MHOT'OIIOTOYHOT'O IIPUIIOKEHHUS TIOJT
Harpy3Koil. Pemenne keiica HHIYCTPHATBHOT O
naptHepa /JI1ab/

I1K-10.1-3
IK-10.1-y
[1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-yY
[1K-10.3-B
IK-16.1-3
IK-16.1-yY
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
JI2.2J13.1
0103023354
95

DK3aMeH

1.19

CamocrositensHast padora /Tema/




1.20

H3ydeHne KOHCIIEKTa JEKIUH 1
pekoMeHI0BaHHOM JuTepaTypsl /Cp/

58

I1K-10.1-3
IK-10.1-Y
I1K-10.1-B
I1K-10.2-3
IK-10.2-Y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
I1K-16.1-3
IK-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
0132233 54
35

DK3aMeH

Pasnen 2. IIpomexxyTouHasi aTTecTalus

2.1

/Tema/

2.2

IMoaroroBka k sk3ameHy /Ok3amen/

35,65

I1K-10.1-3
I1K-10.1-Yy
I1K-10.1-B
I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.1-3
IK-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
J12.2]13.1
01023354
95

JK3aMeH

2.3

Koncynpranus /Kuc/

I1K-10.1-3
IK-10.1-y
I1K-10.1-B
I1K-10.2-3
I1K-10.2-Y
I1K-10.2-B
I1K-10.3-3
IK-10.3-Y
I1K-10.3-B
I1K-16.1-3
I1K-16.1-Y
I1K-16.1-B

JI1.1J11.2
JI1.3J12.1
J12.2]13.1
31323354
95

DK3aMeH

2.4

Craua sk3amena /MKP/

0,35

I1K-10.1-3
I1K-10.1-Y
I1K-10.1-B
I1K-10.2-3
IK-10.2-y
I1K-10.2-B
I1K-10.3-3
I1K-10.3-Y
I1K-10.3-B
I1K-16.1-3
IK-16.1-Y
I1K-16.1-B

JI1.1 J11.2
JI1.3J12.1
J12.2J13.1
01023354
95

DK3aMeH

5. OLIEHOYHBIE MATEPHAJIbI IO JUCIUAIIIMHE (MOAY.JIIO)

®DoH/1 OLIEHOYHBIX CPEJCTB 10 TUCHHUILIMHE NpecTaBieH B [Ipunoxenun k pabodel mporpaMme JUCHUILTHHBI (CM. TOKyMEHT
«OueHouHble MaTepuasl o quctuminge «llapannensHoe nporpaMMHUpOBaHHUEY).

6. YAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECHHEYEHHUE JUCIUIIJIMHBI (MOAYJIST)

6.1. Pexomenayemasi 1ureparypa

6.1.1. OcHoBHas JuTepaTrypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3narenscTBO,
roa

KonunuectBo/
HasBanue DbC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC

JI1.1 |Awnrtonos, A. C. TMapannensHoe MPOrpaMMHUPOBAHKE C UCTIOIB30BAHHEM Mocksa: 978-5-4497-

texnoiorud MPI : yueOHoe ocobue Wurepuer- 0934-9,

YHuBepcureT http://www.ipr

Hudopmarmonn |bookshop.ru/l

pix TexHonoruii [02043.html

(MHTYUT), At

IIn Ap Menna,

2021, 83 c.

JI1.2 |3emnsnas E. B., BBenenue B mapamuienbHOE POrpaMMHPOBAHUE HA OCHOBE HyOHa: 978-5-89847-
Bamammuu M. B. texHoioruid MPI u OpenMP : yueGHOE mocobue T'ocynapcrBenn |696-0,

piii yauBepcutet |https://e.lanbo

«JlybHay, 2023, |ok.com/book/3

101 c. 69416

JI1.3 |®enoros, U. E. [TapannensHoe porpaMmupoBanue. Mozenu 1 puemMsl Mockaa: 978-5-91359-

COJIOH-IIpecc, |222-4,

2020, 390 c. https://www.ip
rbookshop.ru/
142034.html

6.1.2. lonojaHuTeIBbHAS IUTEPATypa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuecrso/
roj HazBanue ObC

JI2.1 |AwnTtoHOB, A. C. [MapannensHoe MPOrpaMMUpPOBAHKE C UCIIOJIL30BAHUEM Mocksa: 978-5-4497-

texHonmoruu MPI : yueGHOoe nocobue WurepHer- 0934-9,

VYHuBepcurer https://www.ip

Wudopmarwonn [rbookshop.ru/

pix Texuomoruii [146378.html

(MHTYUT), At

IIn Ap Menua,

2025, 83 c.

JI2.2 |Bnacenko, A. 1O., OcHOBBI apauIenbHOro nporpammuposanys. Ilpakruueckuii  (HoBocubupcek:  |978-5-4437-
Topomgauues, M. A., Kypc : yueObHoe rmocobue HoBocubupckuii |1465-3,
Kupees, C. E., rocymapcrBens  |https://www.ip
Mausikas, B. 3., Blif yHHBepcuTeT, [rbookshop.ru/
Marsees, A. C., 2024, 240 c. 148526.html
Mensenes, FO. I,

Ilepenénkun, B. A.,
Mlykun, I'. A.
6.1.3. Meroguueckue pa3paboTKu
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuecrso/
rof HazBaHue ObC
JI3.1 |bapanunkos I1.A. [MapannensHOE MPOrpaMMUpPOBaHKE: METOI. YKa3. K Jia0. Pszans: , 2023, |,
paboTam : MeToan4ecKie yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/3561
6.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIIUOHHOM ceTH "UHTepHeT"

31 [DnekrponHas oudnuorexa PIPTY http://elib.rsreu.ru/

32 [Dnexrponnas 6udnmorexa IPRBooks http://iprbookshop.ru/

33 |OnekTpoHHO-OHONMOTEeYHAs cCHCTeMa U3aaTeNbeTBa «Jlanby http://e.lanbook.com

54 |BBEJEHUE B ITAPAJUIEJIBHBIE BBIYMCIIEHU A

35 |The Art of Multiprocessor Programming




6.3 Ilepeyenb NpPOrpaMMHOro odecneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeueHnb JHUIIEH3HOHHOT0 H CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o0ecrneyeHusi, B TOM YHCJIe 0Te4YeCTBEHHOI 0

npou3BoaCTBa

HanmeHnoBanue Onucanune

Java Runtime Environment Cso6oanoe I1O

Apache

CBO60ﬂHO pacopocCcTpaHsIeMOeC IMPOrpaMMHOC obecrieueHne noa JIMICH3UAMU

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

NudopmanmonHo-npasosoii noprai TAPAHT.PY http://www.garant.ru

6.3.2.2

Cucrema Koncynprantlliroc http://www.consultant.ru

6.3.2.3

CripaBouHas npaBoBas cucrema «Koncynsrantllimtoc» (nmoroBop o6 uHpopmanmonnoit noanepxke Nel342/455-100 or
28.10.2011 r.)

7. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI (MOY JIS)

106 y4eOHO-aIMUHUACTPATHBHBIA KOPIIyC. YueOHasl ayquTOpHUs IS TPOBEACHUS 3aHATHH JICKIIMOHHOTO U CEMHHAPCKOTO
THMA, TPYNIOBBIX U HHAWBUAYAILHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM arTtectanuu 36 mect (+17
MECT 32 KOMIIBIOTEPHBIMHU CTOJIAMH)

npoexrop BENQ

10 I1K ¢ BO3MOXXHOCTBIO MOAKITIOYEHUS K ceTu «MHTepHeT» 1 obecrieyeHneM J0CTyIa B AIEKTPOHHYIO HH(OpMalMOHHO-
00pa3oBaTeNbHYIO Cpemy:

LIT: intel i3 3220,

03V: 4 Gb,

I13V: 320-500 Gb (9 mr.)

HIT: intel 15 6500,
0O3V: 8 Gb,
I13V: 500 Gb (1 mit. npenomaBaTeIbCKHii)

106 yueOHO-aIMHUHHCTPATUBHBIN KOpIyc. AYIWTOPHUS JUIS CaMOCTOSTENbHOH paborel 36 Mecrt (+17 mecr 3a
KOMITBIOTEPHBIMH CTOJIAMH)

npoexTop BENQ

10 ITK ¢ BO3MOXKHOCTBIO MOAKITIOYEHUS K ceTU «MIHTepHEeT» 1 00ecreyeHHeM J0CTyIa B AIEKTPOHHYIO HH(OPMaIIMOHHO-
00pa3oBaTeIbHYIO Cpely:

LIT: intel i3 3220,

03V: 4 Gb,

I13V: 320-500 Gb (9 mr.)

IIIT: intel i5 6500,
O3YVY: 8 Gb,
I13V: 500 Gb (1 mT. npenoiaBaTeIbCKHiA)

206-3 y4eOHO-aIMUHHUCTPATUBHBIA KOPITYC. Y4eOHas ayJuTOpus IS caMocTOosATeNnbHOM pabotsl I[Ipoekrop: InFocus
LP640

31 IIK ¢ BO3MOXKHOCTBIO MOAKIIOUCHHS K ceTH «HTepHeT» 1 00eCneYeHneM I0CTyIa B AJIEKTPOHHYI0 HH()OPMAIIMOHHO -
00pa3oBaTeIbHYIO CPey:

LIT: Intel i7 6700

O3V:8T16

I13Y: 120Gb ssd + 500 I'6 (31 1mt.)

206-3 yueOHO-aAMUHUCTPATUBHBIA KOpHyc. YueOHas ayAuTOpWsl JUIi TNPOBEACHUS MPAKTHYSCKUN  3aHATHH,
naboparopHbix pabot [Ipoekrop: InFocus LP640

31 ITIK ¢ BO3MOXKHOCTBIO MOAKIIOUCHHS K ceT «HTepHeT» 1 00eCleYeHreM JOCTyIa B AIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO CPEy:

IIT: Intel 17 6700

O3V:8T16

I13Y: 120Gb ssd + 500 I'6 (31 mt.)

)

206-4 y4ueOHO-aAMUHUCTPATUBHBIA KOpHyc. YueOHas ayAuTOpWsl JUIi TPOBEICHUS TNPAKTHYSCKUN 3aHATHI,
naboparopubix pador 30 IIK ¢ BO3MOXKHOCTBIO MOAKIIOYCHHSI K ceTh «VIHTepHET» W 00ecneyeHHeM [I0CTyna B
AJIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEIBHYIO CPEIy:

LIT: Intel 15-12400

O3V: 1616

M3VY:ssd 512 I'6 (18 1T. MOHOOIIOK)

LIT: Intel 17 6700
0O3V:8T16
I13VY: 120Gb ssd + 500 I'6 (12 mrt.)




206-4 y4eOHO-aIMHUHHCTPATHBHBIN KOpIyc. Y4eOHas aymIuTopHsl Ui CaMOCTOSATENbHOW pPabOTHI 30 IIK ¢
BO3MOXHOCTBIO ~ TIONKIIOYEHWs K  cetn  «MHTepHeT» W oOecredyeHWeM  JOCTyna B DJIEKTPOHHYIO
UH(OPMAIIOHHO-00pa30BaTEILHYIO CPEY:

IIIT: Intel 15-12400

O3y:16T16

I13VY:ssd 512 I'6 (18 1mT. MOHOOITOK)

IIIT: Intel i7 6700
0O3V:8T6
I13V: 120Gb ssd + 500 I'6 (12 mrt.)

110 y4eOHO-aIMHUHUCTPATUBHBIA KOPIYC. YueOHas ayAUTOPHS JAJIsl IPOBEACHUS 3aHSATHI JICKIIMOHHOIO M CEMHHAPCKOTO
THNA, TPYIIIOBBIX M UHIUBHYaTbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS U MPOMEKyTo4HOH aTtectauuu 20 mect (+20
MECT 332 KOMIIbIOTEPHBIMH CTOJIAMH)

TIpoexrop: HITACHI CP-X400 3LCD

7 21 IIK ¢ BO3MOXXHOCTBIO OIKITIOUECHUSI K ceTH «MHTepHET» U 00eCIeueHHeM J0CTYIa B 3JIEKTPOHHYIO HH(OPMaIMOHHO-
00pa3oBaTeNbHYIO CPEy:

LIT: Intel 15-12400

Oo3y: 1616

T13V: ssd 512 I'6 (20 mit. MoHOOIIOK + 11IT. IpenogaBaTeIbCKuii)

8. METOAUYECKHUE MATEPHAJIbBI IO JTUCITUIIJIMHE (MO Y JIIO)

Mertoauueckoe oOecrieueHre 1Mo AUCIUILTHHE MpeacTaBieHo B [IpuioxeHnn k padoded mporpaMme JUCHHUILIMHBI (CM. JTOKYMEHT
«MeTtoandeckoe odecriedeHue 1o qucuuruinie «IlapasiiensHoe IporpaMMHUPOBAHKE).

Onepatop 340 000 "KomnaHus "TeH3op" ——

[IOKYMEHT NMOAMMUCAH 3IEKTPOHHOW NMOAMMCHIO

noannCcAHO ®reoy BO "PrPTY", PTPTY, OBeukuH M'eHHaawmi 12.10.26 08:32 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaaummposuy, 3aBeaytowmii kadeapoit BNM

KA®EPbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH M'eHHaaui 12.10.26 08:33 (MSK) MpocTas noanucb
3ABEAYIOLLMM Bnagvmuposuy, 3aBeaytowmin kaceapoi BMM

BbIMYCKAIOLLIEN

KA®E/IPbI




