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1. llesin ocBOEHU S TUCHMIIJIUHBI

[{easiMu OCBOCHHUS JAMCUMILUIMHBI SBJISICTCS (hopmupoBanue y oOyuaromuxcs OOII 09.04.04
[Iporpammuas uHxkeHepus (m. 5.4 OOmen xapakrepuctuku OOII) cocraBa KOMIETECHLMM J1JIs

NOATrOTOBKH K IIPO(PECCUOHAIBHOM AESITECIBHOCTH.

. CocraBiasgoinue pe3yjbTaroB 00y4YeHHUA
Kon NHAUKATOPBI JOCTHKEHUS KOMIIETCHIINHA
HanmenoBanue
KOMIIETEHI[UH HauMeHOBaHMe HHAUKATOPA
KOMIIETCHIIUU Kon HaumMmeHoBanue
TOCTHKCHUSA Kon
HHIMKATOPA
BiageeT cnocoOOHOCTHIO
MCII0JIb30BaHMS SI3BIKOB
OIIK(Y)-
5 1BI IpOrpaMMHUPOBAHUS U
' MHCTPYMEHTAJIBHBIX CPEN
[IpuMmeHseT 3HaHUS pa3padoTKHU
COBPEMEHHOI'0 IIPOrPaMMHOIO YMeeT ucnoab30BaTh
oOecreueHus: MHQpOpMaI v OHHBIX HOBBIC U U3BECTHBIC
W.OTIK (V)-5.1 rop OTTK(Y)-
M ABTOMATU3UPOBAHHBIX CHCTEM 51V METOIbI Pa3padOTKHU U
1 PELIEHUS PO eCcCHOHATILHBIX ' MOJICpHHU3AI MU
3aJ1a4 IPOrpaMMHBIX CHCTEM
3HAET apXUTEKTYPY
CriocoOeH COBPEM EHHBIX
OIIK(Y)- 5.131 P
pa3padaThIBaTh U UH(QOPMAIIMOHHBIX
MOJICPHU3UPOBATh CUCTEM
[IPOTrPAMMHOE U Biageer onbIToM
arapaTHoOE a3pa0O0TKHU U
OIIK(Y)- 5 P OIIK(Y)- pasp
o0€ecCIeueHue 5B TECTUPOBAHMS
MH(MOPMAIIOHHBI ' IIPOrpPaMMHOI O
X H 00eCIIeYCHUS
ABTOMATU3UPOBAH YMeeT NpUMEHUTH
HBIX CHCTEM METOAbI U CHOCOOBI
OCyIIeCTBIISIET pa3padOTKy U OIIK(VY)- YPPEeKTUBHOTrO
LOIIK (V)-5.2 MOJEPHU3ALUIO IIPOrPaMMHOIO 3.2V1 YIPABJICHUS PA3PAOOTKOU
' ' o0ecreueHus HHMOpMaIM OHHBIX IPOrpaMMHBIX CPEACTB U
M ABTOMATU3UPOBAHHBIX CHCTEM IIPOCKTOB
3HaET METOABI U CITOCOOBI
YPPEeKTUBHOTO
YIPAaBJICHUS pa3paO0TKOU
OIIK(Y)-35.231 IIPOrpaMMHBIX CPEJICTB U
IIPOEKTOB, aJIr OPUTMBI
ONTUMU3ALUU/TIPOPUIUPO
BaHUs 3alIPOCOB
Biazgeer moiay4eHHbIMU
3HAHUSMH B 00JIaCTH
MOJCIUPOBAHUS U
OIIK(VY)- CTATUCTUYECKOIO aHaJIn3a
CriocoOeH
7.1B1 JTAHHBIX HA JJOCTATOYHOM
pa3padaThIBaTh U g y
YPOBHE B CBOEM OyayIIIEH
IPUMECHSTh y
podeccrOHAIbLH O
MaTEMaTUYECKHE
eI TCIIbHOCTHU
MO €1
YMeeT MaTEMaTUUYECKH
IIPOILECCOB U
O00OCHOBBIBATH
00BEKTOB MPU i ;
MMEHSET MAaTEMATUYECCKUE COOpaHHYIO CTATUCTUKY O
PRI SR M@PI‘OILBI JJIS1 ITIOCTPOCHUS i ot o I OII;)ISBOEE/IOTCHBHOCTI/I ’
OITK(Y)-7 AHATH3A 1 W.OIIK (V)-7.1 . b 7.1V1 P y
TR MO eIed HH(OPMALUOHHBIX paOOTHI IPOMBIILICHHOU
. IIOTOKOB, IIPOIIECCOB U CUCTEM MH(POpMALMOHHOM
pacrpeneaEHHbIX
CUCTEMBI
MH(QOpMALIMOHHBI
3HaeT PyHKLMOHAJIbHBIC
X CUCTEM M
TpeOOBAHUS K
CUCTEM
IPOTrPaMMHOMY
O ACPIKKH
IpUHATHS 00ECTICYECHHUTO JJIS
s OIIK(Y)-7.131 | pemieHus akTyalbHBIX
peIICHUU y
3aJ1a4 IIPEANPUATHA
OTPACJIM, HALIMOHAJIbHBIEC
CTaHapThl 00paOOTKH
MH(OpMaLUU
Biageer HaBbIKaMHU
Crioco0OeH OLICHKH CPOKOB,
OpPraHU30BaTh €CYPCOEMKOCTH
P MK(Y)-5.1B1 | P==/P —'*
pa3padoTKy [Inanupyet pa3zpaboTKy ce0ECTOMMOCTH IIPOECKTA
[TK(VY)-5 N.IIK(Y)-5.1
CUCTEMHOI' O cucteMHoro 110 10 pa3padoOTKe
IIPOrpPaMMHOIO cucremHoro 110
o0ecCrieueHuA YMeeT onmuchIBaTh 3a1a4Uu
[IK(Y)-35.1VY1
POEKTA UCXOIs U3 €TO




Ko
KOMIIeTCHIIMH

HaumMeHnoBanue
KOMIICTCHIINH

NHAUKATOPHI JOCTHKEHUA KOMIIeTCHIIUH

CocraBiasginue pe3yjbTaroB 00y4YeHUA

Kon
HHAUKATOPA

HauMeHOBaHUE MHIUKATOPA
NO0CTHKEHUSA

Kon

HaunmMmeHnoBanue

[IeJIE U METOJIOB UX
JTOCTUKECHUS

[IK(Y)- 5.131

3HAET OCHOBBI
APXUTEKTYPHI, YCTPOHUCTBA
1 (QYHKIIMOHUPOBAHUS
BBIYMCIUTEIILHBIX CUCTEM

[K(Y)- 5.132

3HAET YCTPOKMCTBO U
[IPUHIIUIIBI
(GYHKIIMOHUPOBAHUS
MH(MOpPMaILIMOHHBIX
CUCTEM

[K(Y)- 5.1B2

Brianeet cmnocOOHOCTBIO
00CYXIaTh C
TEXHUYECKUMU
CEUaJIMCTaMHU
BBIIIOJJTHUMOCTU IIPOEKTA
10 pa3padoTKe
cucteMHoro [10

[K(Y)- 5.1Y2

YMeeT ONnUChIBAThH €U
IIPOEKTA U KPUTECPUH
YCHEIIHOCTH UX
TTOCTUXKEHUS

[K(Y)- 5.133

3HaeT aHTJIMNUCKUU SA3BIK
HAa YPOBHE YTCHUS
TEXHUYECKOU
TOKYMEHTAIIUH U
PAa3rOBOPHBIU
TEXHUYECKUU B 00J1aCTH
MH(POPMALIMOHHBIX U
KOMIIBFOTEPHBIX
TEXHOJIOTUU

[TK(Y)-6

CnoocobOeH
00ECIIEYUTH
MHTErpalUuio
pa3pa0OTaHHOT O
CUCTEMHOTO
IIpOrpPaMMHOI'O
oOecCIIeueHHUA

W.IIK(Y)-6.1

I marupyer nHTErpaLuio
pa3padOTaHHOI O CUCTEMHOI'O
[IPOrPaMMHOI0 00ECIICY CHU S

[IK(V)-6.1B1

Brnaneetr HaBhIKaMU
IJIAHUPOBAHUA
U CIIOJIL30BaHUS
arnrapaTHbIX U
IIPOrpaMMHBIX CPEICTB

MK(Y)-6.1V1

YMeeT onpeneisiTh
IOPSIIOK COOPKH
pa3padOTaHHOT O

cuctemMHoro 110 ¢ yuerom
3aBUCUMOCTEHU B
KOMITOHEHTAaX

MK(Y)-6.131

3HaeT MeXaHU3MBbI
mMoHuTopuHra CYb/1

N.ITK(Y)-6.2

OCyIIECTBISET BHEAPECHUE
pa3pabO0TaHHOIO CUCTEMHOT O
IIPOrPaMMHOI0 00ECIICY CHUS

[MK(Y)-6.2B1

Brnangeet onbrTom
BHEIPEHUS CUCTEMHOTO U
npukaagHoro 110

[K(Y)-6.2B2

Bianeet HaBpIKaMu

WHCTAJUISALIAU CUCTEMHOIO
11O

[K(Y)-6.2Y1

YMeeT yCTaHaBJIMBATh U
HACTpanBaTh CEPBEPHI
MHTETrpaliy, HaJla)KMBaTh
ABTOMATHYECKYI0 COOPKY
pa3padO0TaHHOI O
cucteMHoro 110

[IK(Y)-6.2Y2

Ymeer paboTath B
HCIIOJIb3YEMOM CUCTEME
YIIPABJICHUS BEPCUSIMU

MK(Y)-6.231

3HaeT ocHOBBI CYDB/]

[K(Y)-6.232

3HaeT 3aBUCUMOCTU U
CIOCOOBI PAOOTHI C
3aBUCUMOCTSIMHU

2. Illlanupyemblie pe3yabTaThl 00y4eHHUs 110 AUCHHUILINHE

|
[1.3.8. DI' OC — «Opranuzaims caMOCTOATEIbHO INIAHUPYET PE3YJIbTATHI O0OYUYEHHUS 110 JUCHMUILIMHAM (MOAYJISIM ) M IIPAKTUKAM, KOTOPBIE J1OJKHBI

OBITb COOTHECEHBI C YCTAHOBJICHHBIMH B IIPOrpaMME MHAUKATOPAMH JOCTHAKEHHUS KOMITIETeHIIMM. COBOKYITHOCTh 3allJJAHUPOBAHHBIX PE3YJILTATOB
OOy4EHHMS 110 JUCHUILIMHAM (MOAYJISIM) M IIPAKTUKAM JIOJKHA 00ecnedyruBaTh (DOPMUPOBAHUE Y BHIITYCKHUKA BCEX KOMIIETECHIIMU, YCTAHOBJIICHHBIX
IIPOrpaMMOU MAaruCTPATyPhI»



[Tocne ycnemnoro 0OCBOCHUS JUCLHUILIMHBL OyayT CPOPMUPOBAHBI PE3YJIbTATEI 00 YUCHUS:

Ilnanupyemble pe3ysibTaTbl 00y4eHus 10 TUCHHILTHHE KommneTenums
Kon HanmveHoBaHue
P [IpuMEeHSITh TEOPHIO NOCTPOCHUS MapaljeabHBIX aJITOPUTMOB JIJIS ggg& gggé
IIPOCKTUPOBAHUS PAOOTHI BHIYMCIUTEILHBIX IOTOKOB 1/ WU | |
POLIECCOB
PIT 2 Pa3pabaTeiBaTh MPUJIOKECHUS, MCTIOJIL3YIOIIMX MHOTOIIOTOYHBIC 1/ HﬁOIIHII<<( 9)/)5711

WJIX MHOTOIIPOLIECCHBIE BBIYUCIIEHUS C TOMOIIBIO COBPEMEHHBIX
S1I3bIKOB IPOrPaMMUPOBAHUS U TIAT(HOPM

P13 [IpuMeEHSITH METOIbI OLICHKU A(P(PEKTUBHOCTHU NApAJLICIbHBIX U N.IIK(Y)-6.1
BBICOKOIIPOU3BOJUTEILHBIX BEIYUCICHUN
PI1 4 BeInoaHATE 3P(PEKTUBHYIO 00paOOTKY M aHAJIN3 JAHHBIX C YYETOM N.ITIK(Y)-6.2

0COOCHHOCTEN UMEIOIIEHCS BEIYUCIMTEILHOM HH(PPACTPYKTYPHI

3. CTpyKTypa M coaepKaHUe AUCIHUIIUHBI
OcHOBHbIC BUBI YYCOHOHU 1eATEIHLHOCTH

Pa3zaeasl iMcuMnJauHbI DopMuUpyeMbI A Buabl yueOHOH NeATe IbHOCTH OobeMm
pe3yJabTar BpeMeHH, Y.
00y4YeHUs 1O
AUMCIUILINHE
MHOTOIIOTOYHBIC BBIYMCIICHUS HA P11 Jlexnuu 3
[IEHTPAJIBHBIX IIPOIIECCOPaAX [ lpakTnueckue 3aHATUA .
JTabopaTtopHbI€ 3aHATHUS |
CamocTosaTeabHas padoTa 38
MHOTOIIOTOYHBIC BHIYMCIICHUS HA PJ12 Jlexnuu 3
BHJICOIIPOIIECCOPaAX I IpakTueckue 3aHATuA 4
JIabopaTtopHbI€ 3aHATHS 4
CamocrosrelbHas padora 38
PacnpeneiieHHbIE  BBIYUCIICHUSA U PJ13 Jleknuu 3
boJbpIe JTaHHbBIE | [pakTHyeckue 3aHATHS 4
JIabopaTtopHbI€ 3aHATHUS 4
CamocrosrenbHas padboTa 38
PacnpeneneHHbie BBIYMCIICHUSA P14 Jlekuu 3
pEaJIbHOTO BPEMEHH [ [pakTnueckue 3aHATHUS 4
JTabopaTopHbI€ 3aHATUS 1
CamocTosaTeabHas padoTa 38

4. YdyeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE O0eCcIeYeHH e TUCIIUIIJIMHDI
4.1. YueOHO-MeTOAMUYECKOE 00eCIIeYeHME

1 BBICOKOIIPOM3BOIMTEILHBIC BBIYUCICHNS HA OCHOBE CTPYKTYPHO-TPAPUUIECCKOrO MPEACTABICHMSI:
moHorpadpus / A. 1. Jlémun [u gap.|; HamuoHanbHBIA HCCICHOBATEIBCKUM TOMCKHUM
noaurexuuueckut yHuBepcurer (TIIY). — Tomck: W3p-so TIIY, 2015. — 142 c.: ni.. —
bubmmorp.: ¢. 137-141.. — ISBN 978-5-4387-0626-7.

2. Iapaen, b. KpynaomMacimrabHoe MammuHHOE 00ydeHrne BMecte ¢ Python : yueOHo€e mocoOue / b.
[lapnen, JI. Maccapon, A. bockertu ; mepeBoj ¢ auriaunuckoro A. B. JlorynoBa. — Mocksa : JIMK
[Ipecc, 2018. — 358 ¢. — ISBN 978-5-97060-506-6. — TeKCT : 2JIGKTPOHHBIM // JIaHB : DJIECKTPOHHO-
ouOnnoreuynas cucrema. — URL: https://e.lanbook.com/book/105836 (mara oOpalucHus:
05.03.2021). — PexxuMm pocryna: ajst aBTOpHU3. I10JIb30BATEIICH.

> O611as TpyA0EMKOCTh KOHTAKTHOM PaOOThI M BHJIBI KOHTAKTHOM pabOThI B COOTBETCTBUH YUE€OHBIM IIJIAHOM



3. batuep, M. Go Ha npakTHUKe : pyKOBOACTBO / M. baruep, M. dapuna ; HaydHblld peaakTop A. H.
Kucenes ; nepeBoa ¢ anriaunckoro P. H. Parmmosa. — Mocksa : JIMK llpecc, 2017. — 374 ¢. —
ISBN 978-5-97060-477-9. — TekcT : 251eKTpOHHBIM // JIaHb : 3I€KTPOHHO-OMOINOTECYHAsI CUCTEMA.

— URL: https://e.lanbook.com/book/97351 (mara oopamenus: 05.03.2021). — Pexxum gocryna: mis
ABTOPH3. IOJIH30BATEIICH.

JlomoJTHUTEJIbHAA JIUTEpPATYPA

1. Mojeau W METOJbl HCCIECAOBAHUSA HWH(OPMALMOHHBIX cucTeM : MoHorpadus / A. ]l
XomoHeHKo, A. I'. baceipos, B. I1. byonos [u ap.] ; mox penakuuein A. JI. XomoHeHKO. — CaHKT-

ITetepOypr : Jlanb, 2019. — 204 ¢. — ISBN 978-5-8114-3675-0. — TekcT : 31eKTpOHHBbIN // JIaHb :

IIEKTPOHHO-OMOMMoTeuHas cucrema. — URL:  https://e.lanbook.com/book/119640 (nara
oopammenus: 05.03.2021). — PexxuMm JocTyma: 11t aBTOPU3. II0Jb30BATEICH

Z, [TapamienbHble alIropuTMbl. Pa3paboTka m peanm3anus : ydeOHoe mocooue / HO. K.
JlembsiHoBHY (1 ap.]. — MockBa: BUHOM. Jlaboparopus 3uanum M3n-s0o UHTYUT, 2012. — 344
C.. WI.. — OCHOBbI MH()OPMALMOHHBLIX TEXHOJOTrMU. — buommorp.: c¢. 343. — IlpeameTHbIN
yka3areib: ¢. 339-342.. — ISBN 978-5-9963-0496-7.

3. [TapanmnensHbie BbhrumcieHusa Ha GPU. Apxurekrypa m mporpammuas monaeins CUDA

yueOHOo¢e rocodue / A. B. bopeckoB [u ip. |; MOCKOBCKHM rOCyIapCTBEHHBIM YHUBEPCUTET UM. M. B.
JlIomonocoBa (MI'Y). — Mocksa: U3a-so MI'Y, 2012. — 333 c.: wi.. — CylnepKOMIIBIOTEPHOE
oOpazoBaHue. — Crucok ccbuiok: ¢. 297-300. — ISBN 978-5-211-06340-2.

4.2. UHpopMaAIMOHHOE U IPOrPAMMHOE o0ecIedyeHue

Internet-pecypcChr:

1. IBM high performance computing: more than just compute capacity. URL:
https:// www.1bm.com/1t-infrastructure/solutions/hpc, pexum pgoctyna cCBOOOJHBIM, HaTa
oopamenus — 15.06.2020.

2. Google Cloud. High-Performance Computing. URL:
https://cloud.google.com/solutions/hpc?hl=ru, pexum gocTtyma CBOOOJHBIM, JaTa
oopamenus — 15.06.2020.

3. Microsoft high performance computing. URL: https://azure.microsoft.com/en-
us/solutions/high-performance-computing/, pexxum g0CTymma CBOOOHBIN, JaTa OOpaIlCHUS —
15.06.2020.

4. The Apache Software Foundation. URL: https://apache.org/, pexxnm mocryna cBOOOIHBIH,
nara oopamieHus — 15.06.2020.

5. AWS. High-performance computing. URL: https://aws.amazon.com/ru/hpc/, pexum
N0CTyIa CBOOOAHBIM, faTa oopameHus — 15.06.2020.

JIneH3noOHHOE MporpaMMHOE 00ecIieueHUEe (B COOTBETCTBUM C IlepeuHeM JIMIEH3HOHHOIO
nporpamMMHOro ooecneuenust TI1Y):

1. Apache Spark — @paumMBOpK I peanmu3anuu  pacOpEaCICHHOM  0OpabdOTKH
HECTPYKTYPUPOBAHHBIX U CIa00CTPYKTYPUPOBAHHBIX JJAHHBIX S3KOocucTeMbl Hadoop

2. Apache Cassandra — pacopenenennas CYDbB/1, orHocsamasics K kiaccy NoSQL

3. Neo4dj) —rpadosas CYB/I, pecanu3oBanHas Ha Java

4. NVidia CUDA SDK — KOMIUIEKT CpeACTB pa3padOTKH IjIs IIPOrpaMMHUPOBAHUS
rpapuuyeckux npoueccopoB NVidia
5. OpenCL —  (QpeuMMBOpPK /I  HAIIMCAHMS KOMIIBIOTEPHBIX  MIPOrpaMM,  CBSI3aHHBIX

C HHAPAJJICIIbHbIMHW  BbIYHWCIICHHUAMHA Hd I‘pa(bI/I‘—IeCKI/IX U OCHTPAJIbBHBIX ITPOHCCCOPAX, 4a



Takxke FPGA
6. PyCharm — unaTerpupoBaHHas cpejia pa3pabOTKy 11 A3bIKa IporpaMmMmupoBanus Python



