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1. Illean ocBOEeHHUA TUCHMIIJIMHBI

[{emsiMu OCBOCHHUSI IUCUMILIMHEL SBIISICTCS (hopmupoBaHue y oOydaromuxcsas OOIT 09.04.04
[Iporpammuas uHxeHepus (1. 5.4 OOmen xapakrepuctuku OOII) cocraBa KOMOETEHIUH 1

OJATOTOBKH K MPO(PECCUOHAIILHOM JICSITCIBHOCTH.

y CocraBasionue pe3yjJbTaToB 00y4eHUs
Ko NHIUKATOPBI JOCTHKEHUSA KOMIICTCHIIMHA
A HaunmeHoBaHHE
KOMII€TEHIIMH HauMeHoOBaHME HHAUKATOPA
KOMIICTCHIIUH Koxa HaumeHnoBanue
HOCTUKECHU S Konx
HHIUKATOPA
Brnageer crnocoOOHOCTBIO
MCII0JIb30BaHUS SI3bIKOB
OIIK(Y)-
5 1B1 IpOrpaMMHUPOBAHUS U
' MHCTPYMEHTAJIBHBIX CPEN
[IpuMeHsieT 3HAHUS pa3padOTKH
COBPEMEHHOI'0 NPOTPaAMMHOTO YMeeT ucnoab30BaTh
o0ecrieueHusT HH(PpOpMaLM OHHBIX HOBBIC U U3BECTHBIC
N.OTIK (V)-5.1 GO OTTK(Y)-
M ABTOMATU3UPOBAHHBIX CUCTEM 51V] METO/Ibl Pa3padOTKU U
NS pEIICHUs MPO(PECCHOHATBHBIX ' MOJICPHHU3AINHU
3a/1a4 OPOTPAMMHBIX CUCTEM
3HAET apXUTEKTYPY
Cnoco0OeH COBPEMECHHBIX
OIK(V)- 5.131 P
pa3pabaThIBaTh U MH()OPMAIMOHHBIX
MOJCPHU3UPOBATH CUCTEM
[IPOrPaMMHOE U Biageer onbITomM
aIImapaTHOE a3pa0OTKHU U
OIIK(Y)- 5 a OTIK(Y)- pasp
o0ecrneyeHue 5B TECTUPOBAHUS
MH(OOPMALMOHHEI ' IPOTPAMMHOI0
X 1 oOecIieueHUs
ABTOMAaTU3UPOBaH YMeeT IPpUMEHUTH
HBIX CHCTEM METOIBI U CIIOCOOBI
OcylecTBIsIeT pa3padOTKy U OIIK(VY)- 3(P(PEKTUBHOIO
1.OIIK (Y)-5.2 MOJEPHHU3AIUIO IIPOTPAMMHOIO 5.2V1 yIIpaBJICHUS pa3padOTKOU
' ' oOecredeHNs HH(POpMaIMOHHBIX [IPOrPaMMHBIX CPEICTB U
M ABTOMATU3UPOBAHHBIX CUCTEM IIPOEKTOB
3HaeT METOABI U CIIOCOOEI
3(P(PEKTUBHOTO
yIIpaBJICHUS Pa3paOOTKOM
OIIK(Y)-5.231 | nporpaMMHBIX CPEICTB U
IIPOCKTOB, AJITOPUTMBI
ONTUMHU3ALUH/TIPODUIIHPO
BaHUS 3aIIPOCOB
Biageer mojiydyeHHbIMU
3HAHUSIMH B 00J1aCTH
MOJCIUPOBAHUS U
OIIK(Y)- CTaTUCTUYCCKOr0 aHAJIM3a
Cnoco0OeH
7.1B1 JTAHHBIX HA JOCTATOYHOM
pa3pabaThIBaTh U g y
YPOBHE B CBOCH OyayIICH
OPUMECHSTh y
npodecCuOHATbLHOM
MATEMATHYCCKHUEC
eI TCIbHOCTU
MOJ1EJIH
YMeeT MaTeMaTUYCCKH
IIPOLIECCOB U
00OCHOBBIBATD
CAYLERIG IR [IpyuMeHsET MAaTEMATHYCCKHUE COOpaHHYK CTATUCTHUKY O
IR S Mflijoz[H 711 TIOCTPOCHMU S LU Y)- I OI;IBBOZ}P?TCHBHOCTH ’
OTTK(Y)-7 AHAITH3A ¥ W.OTIK (V)-7.1 : b 7.1V1 b g
CHHTERA MoAeIed NH(pOPMALIMOHHBIX pa0OTHI MMPOMBILLICHHON
. IIOTOKOB, IIPOLIECCOB M CUCTEM MH(OPMaIMOHHOU
pacrpencICHHbIX
CHUCTEMBI
MH(OOPMALIMOHHBI
3HaeT PyHKIMOHAIbHbBIC
X CUCTEM U
TpeOOBaHMS K
CUCTEM
IIPOrPaMMHOMY
O IECPKKHU
A 00ECIIECUYECHUIO IS
- OIIK(Y)- 7.131 | penieHus akTyaabHbIX
pEIICHUU y
3aJ1a4 OPEANPUATHI
OTPACJIM, HAIIMOHAJIBHBIC
CTaHAApPTHEI 00Pa0OTKHU
MH(OpMaIIU
Bnaneer HaBeIkaMu
CriocoOeH OLICHKH CPOKOB,
OpraHU30BaTh €CYPCOEMKOCTH
¢ MK(Y)- 5.1B1 | P=20P ’
pa3pabOTKy [ImaHupyet pa3padOTKy c€0ECTOMMOCTH TIPOEKTA
[TK(VY)-5 N.IIK(VY)-5.1
CHUCTEMHOTO cuctemHoro [10 10 pa3padoTKe
IPOrPaMMHOIO cucteMHoro 110
00ecIICUeHUA YMeeT onmuchIiBaTh 3a0a4uu
[IK(Y)-5.1V1
IPOCKTA UCXO/ISI U3 €TO




Kon
KOMIIEeTEHIIUU

HanMeHnoBaHue
KOMIIETeHIIUH

UHAUKATOPBI JOCTHKEHUS KOMIIETCHIIMHU

CocraBiasomue pe3yjJabTaToB 00y4eHU A

Kona
HHIUKATOPA

HauMeHOBaHME HHAUKATOPA

JOCTHKCHUA

Kona

HauMmeHoBaHue

[EJIEU U METOJIOB UX
JTOCTUKEHU A

[K(Y)- 5.131

3HAET OCHOBBI
APXUTEKTYPhI, YCTPOUCTBA
1 (PYHKIIMOHUPOBAHUSI
BbIYNCJIMTCIbHBIX CUCTEM

[K(Y)- 5.132

3HAET YCTPOUCTBO U
IPUHIIUIIEI

(b YyHKIITHOHUPOBAHU S
MH(OPMAIIMOHHBIX
CHCTEM

[K(Y)- 5.1B2

Bnaneer crtocOOHOCTBRIO
00CYyXKIaTh C
TEXHUYECKUMHU
CIIEIMAINCTaMH
BBIIIOJIHUMOCTH IIPOCKTA
10 pa3padoOTKe
cucremMHaoro [10

[K(Y)- 5.1V2

YMeeT OonmuchwIBaTh LEIU
[IPOCKTA U KPUTCPUH
YCIICIITHOCTH UX
TTOCTHUKEHU S

[K(Y)- 5.133

3HaEeT aHTJIINUCKUAN SI3BIK
Ha YPOBHE UTCHUS
TEXHUYECCKOU
TOKYMEHTALUU U
pPa3roBOPHBIN
TEXHUYECKUI B 00JIaCTH
MH(pOPMALIMOHHBIX U
KOMITbFOTEPHBIX
TEXHOJIOTUU

[K(Y)-6

Coocoben
00EeCIEUYNTE
MHTETPALNIO
pa3pab0TaHHOIO
CUCTEMHOTO
IPOrpaMMHOTO
oOecIieueHus

W.ITK(VY)-6.1

[ ImaHupyeT nHTErpanuo
pa3pab0TAaHHOT'O CUCTEMHOTO
IPOrPaMMHOI0 OOCCIICUCHMUSI

[K(Y)-6.1B1

Bnaneer HaBeIKaMU
IIAHUPOBAHUSA
W CIIOJIb30BAHUS
arrapaTHbIX U
IIPOrPAMMHBIX CPEJICTB

[K(Y)-6.1Y1

YMEET ONpEeacisiTh
NOPSI0K COOPKHU
pa3pabOTaHHOTO

cuctemMHoro 110 ¢ yuerom
3aBUCUMOCTEU B
KOMITOHCHTaX

K(Y)-6.131

3HaeT MEXaHU3MBbI
MoHuTOpuHTra CYB/]

N.ITK(Y)-6.2

OCy1IECTBIISIET BHEAPECHUE
pa3pab0TaHHOT'O CUCTEMHOTO
IPOrPaMMHOI0 OOCCIICUCHMUS

[K(Y)-6.2B1

Braneer onnbiIToOM
BHEIPCHUSI CUCTEMHOTO 1
npukiaagaoro 11O

[K(Y)-6.2B2

Bianeetr HaBhIKaMu

MHCTAJUISIIIUHA CUCTEMHOTIO
110

TK(Y)-6.2VY1

YMEET yCTaHaBJIUBATh U
HACTpPauBaTh CEPBEPLI
MHTETpalliy, HaJaKUBaTh
ABTOMATHYECKYIO COOPKY
pa3pabOTaHHOI'O
cuctemHoro 110

[K(Y)-6.2Y2

YmeeT padoTaTh B
HUCIIOJIB3YEMOU CUCTEME
YVIIPABJICHUS BEPCUSIMU

[K(Y)-6.231

3HaeT ocHOBEI CYDBJ]

K(Y)-6.232

3HaeT 3aBUCUMOCTHU U
CIIOCOOBI Pa0OTHI C
3aBUCUMOCTSIMHU

2. Ilimanupyemble pe3yJabTaThl 00yYEeHH 110 MCHUILInHE!

1

I1.3.8. ®I'OC — «Opranuszanms CaMOCTOSTEIbHO INIAHUPYET PE3yabTaThl O0OYYCHUS O JUCLHMILIMHAM (MOIYJISIM) M IPAKTUKAM, KOTOPHIC JOIKHBI

OBbITh COOTHECEHBI C YCTAHOBJICHHLIMHY B IPOTrPaMME MHAUKATOpaMU JOCTHXKEHUS KoMneTeHIHH. COBOKYITHOCTD 3aIlIAHUPOBAHHBIX PE3YJIbTATOB
OOy4YeHHS O JUCHMUILIMHAM (MOJIYJISIM) M PAKTUKaM AOJDKHA 0OecneyruBaTh ()OPMUPOBAHME Y BBIITYCKHUKA BCEX KOMIIETCHIIMM, YCTAHOBIICHHBIX
[IPOrpaMMOM MarucTpaTyphb»




[Tocie yCrnemHoro OCBOCHUS AUCHUILIMHBI Oy ayT C(hOPMHUPOBAHBI PE3YIbTAaThl OOYUCHUS:

IL1anupyemble pe3yJibTaThl 00y4eHHsI 0 TUCHUTLTHHE Komnerenuust
Ko HaumeHoBaHue
PII1 [TppMEHSATH TEOPHUIO MOCTPOSCHUS MaPAIICILHBIX aJITOPUTMOB 115 gggﬁ gggé
IIPOCKTUPOBAHMS PAOOTHI BRIYUCIUTEIIHHBIX TIOTOKOB W/ WJIH | |
IPOLICCCOB
PIT 2 Pa3pabareiBaTh MPUIIOKEHUS, UCIIOJIb3YIOIUX MHOT'OIIOTOYHBIC H/ Hﬂoglf(g);ll

MJIM MHOTOITPOILIECCHBIE BHIYMCIICHUS C IOMOIIBI COBPEMEHHBIX
SI3BIKOB IIPOIrPaMMUPOBAHUS U ILIATHOPM

P13 [IpuMEHITH METO/IbI OLICHKH A(P(PEKTUBHOCTHU NapaICIbHBIX U W.IIK(Y)-6.1
BBICOKOIIPOMU3BOAUTEIIBHBIX BBIUYUCIICHUM
PJ1 4 BeImoaHATE 3 HEKTUBHYHO 00paOdOTKYy U aHAJIU3 JAHHBIX C YYETOM M.ITIK(Y)-6.2

OCOOCHHOCTEH UMEIOIIECHCS BBIYUCIUTEILHON HH(PPACTPYKTYPHI

3. CTpyKTypa H coaepKaHue TUCHUILIUHDbI
OcHOBHBbIC BUIbI Y4€eOHOHU 1eATEIHbHOCTH

Pa3aesabl IMCHUIIIAHbBI DopMHUpPYEMBbIA Buabl yueOHOM eI TeIbHOCTH” O0bem
peE3yjabTart BPEMCHU, .
00y4YeHHUS 110
AUCIHUITJIAHE
MHOromnoTo4HbI€ BEIYMCICHUS HA P11 Jlexnuu 3
[IEHTPAJIBHBIX IIPOIIECCOPAX [ lpakTnueckune 3aHATus 4
JIabopaTtopHbIe 3aHITHUS 4
CamocrosTelbHas padoTa 38
MHOTrOnoTO4YHbIC BBIYUCIICHUS Ha PJ12 Jleknun 3
BUICOIPOIIECCOpax [ IpakTHUeCcKue 3aHATHUS 4
JIabopaTtopHbI€ 3aHATHS 4
CamocrosTensHas padora 38
PacnopeneieHHbIE  BBIYUCIECHUA U P13 Jlexkniuu 3
boabiiine nagakie I IpakTueckue 3aHATHS 4
JIabopaTtopHbI€ 3aHATHUS 4
CamocrosTeabHas padoTa 38
PacnpeneiicHHEbIE BEIYUCIICHUS P/14 Jlekun S
PEAITBHOTO BPEMEHU [ [pakTHueckue 3aHATHUA 4
JIabopaTtopHbIe 3aHITHUS 4
CamocrosTensHas padora 38

4. Y4eOHO-MeTOAuYeCKOe M HH(POPMAILIMOHHOE 0O0ecIeYeHre JUCIIUIIIAHBI

4.1. YueOHO-MeTOANYECKOE 00eCIIeUeHHUE

1. BbICOKOIPOU3BOAUTEIbHBIC BBIYMCICHUS HA OCHOBE CTPYKTYPHO-TPA(PUUECKOTO IIPEACTABIICHUS:
moHorpapus / A. 0. Jlémun [m gap.]; HauuwoHanbHBIM MCCIENOBATEIbCKUMA TOMCKHUM
nojurexuuueckun ynupepcurer (TIIY). — Tomck: M3mp-Bo TIIY, 2015. — 142 c.: mia.. —
buOmuorp.: ¢c. 137-141.. — ISBN 978-5-4387-0626-7.

2. lllapnen, b. KpynmHoMmacmraOHoe MammnHHOE 00ydeHue BMecTe ¢ Python : yueOHoe mocoOue / b.
Illapnen, JI. MaccapoH, A. bockerTu ; nepeBoja ¢ aHriaunuckoro A. B. JlorynoBa. — Mockasa : JIMK
[Ipecc, 2018. — 358 ¢. — ISBN 978-35-97060-506-6. — TeKCT : 2JICKTPOHHBIM // JIaHBb : JICKTPOHHO-
ouOanoreuynass cucrema. — URL: https://e.lanbook.com/book/105836 (mara oOpaiueHus:
05.03.2021). — Pexum gocryna: ajisi aBTOpU3. MOJIb30BATEIICH.

> O0mas Tpyg0éMKOCTh KOHTAKTHOM pabOTHI M BULI KOHTAKTHOM PaOOTHI B COOTBETCTBUHU YU4E€OHBIM IUIAHOM



3. batuep, M. Go Ha mpakTuKe ;. pyKOBOACTBO / M. baruep, M. ®apuna ; HayuyHbli pegakTtop A. H.
Kucenes ; nepeon ¢ anrimuckoro P. H. ParumoBa. — Mocksa ;. JIMK Ilpecc, 2017. — 374 ¢. —
ISBN 978-5-97060-477-9. — TekcT : 3JIGKTpOHHBIHN // JIaHb : 3I€KTPOHHO-OMOINOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/97351 (mara oopamenus: 05.03.2021). — Pexxum gocryma: ajs
ABTOPH3. ITOJIL30BATEIICH.

JlomoJTHUTEeIbHASA JIUTEPATYpPA

. Mojeau U METOAbl MCCICAOBAHMS HWH(POPMALMOHHBIX CHUCTEM : MoHorpadus / A. ]l
XoMOHEHKO, A. I'. baceipoB, B. 11. byonoB [m ap.] ; mox pemakmuen A. . XoMOHEHKO. — (CaHKT-

ITerepOypr : Jlanb, 2019. — 204 ¢. — ISBN 978-5-8114-3675-0. — TekcCT : 2nekTpoHHbIM // JIaHB :

YICKTPOHHO-O0MOMMoTeyHass cucrema. — URL:  https://e.lanbook.com/book/119640 (mara
oopameHus: 05.03.2021). — PexxuMm gocrtyma: s aBTOPU3. II0JIb30BATEICH

2. [TapannenpHbeie anropuTMbl. Pa3zpaboTka u peanu3amuss : ydeOHoe mnocoowme / HO. K.
JlembstHOBHUY (1 ap.]. — MockBa: BMHOM. Jlaboparopus 3nanuu M3n-so UHTYUNUT, 2012. — 344
C.. WiI.. — OCHOBBI MH()POPMALMOHHBLIX TEXHOJIOruM. — bwuomuorp.: c¢. 343. — IlpeameTHbIN
ykazareinb. ¢. 339-342.. — ISBN 978-5-9963-0496-7.

3. [Tapamnenbnbie BbruuciaeHuss Ha GPU. Apxwurekrypa u mporpammuas moaenb CUDA

yueOHoe rocooune / A. B. bopeckos [u ap.|; MOCKOBCKHH IrOCyJapCTBEHHbINM YHUBEPCUTET UM. M. B.

JlIomonocoBa (MI'Y). — Mocka: U3a-Bo MI'Y, 2012. — 333 c.: ni.. — CynepKOMIOBIOTEPHOE
oopazoBaHue. — Cnucok ccolioK: ¢. 297-300. — ISBN 978-5-211-06340-2.

4.2. UadopManiuoOHHOE U MIPOrPAMMHOE O0eCleYeHue

Internet-pecypchr:

1. IBM high performance computing: more than just compute capacity. URL:
https://www.ibm.com/1t-infrastructure/solutions/hpc, pexum goctyna CBOOOJHBIM, HaTa
oopameHus — 15.06.2020.

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

3. Microsoft high performance computing. URL: https://azure.microsoit.com/en-
us/solutions/high-performance-computing/, pexKum J0CTyna CBOOOJHBIN, JaTa OOpaIllCHUS —
15.06.2020.

4. The Apache Software Foundation. URL: https://apache.org/, pexxum nocryrma cCBOOOIHBIN,
narta oopamieHus — 15.06.2020.

5. AWS. High-performance computing. URL: https://aws.amazon.com/ru/hpc/, pexum
n0CTyIa cBoOoaHbIM, 1aTta oOpamenus — 15.06.2020.

JInLIEeH3MOHHOE MPOrpaMMHOE oOecneueHue (B COOTBeTCTBUHU C IlepeyHeM JIMIEH3MOHHOIO

nporpamMMHoro ooecneuenuss TI1Y):

1. Apache Spark — ©¢pauMBOpK I pealu3alyd  PACOpEaCICHHOM  00padOTKHM
HECTPYKTYPHUPOBAHHBIX M CIIA00CTPYKTYPUPOBAHHBIX JAaHHBIX AKOocucTeMbl Hadoop

2. Apache Cassandra — pacnpenenensas CYDB/I, orHocsmascs K kinaccy NoSQL

3. Neodj —rpadoBasg CYDB]I, peanu3oBanHas Ha Java

4. NVidia CUDA SDK — KOMIUIEKT CpE€IACTB pa3paOOTKU Mg IIPOrpaMMHPOBAHHUS
rpadpudeckux npoueccopoB NVidia

5. OpenCL —  (QpeMMBOpK 1y  HAIlMCAaHWS KOMIIBIOTEPHBIX  OPOrpaMM,  CBSI3aHHBIX
C IIapaUICJIbHBIMM  BBIYMCJIICHMSIMH HAa Tpa@UUECKUX U LUEHTPAJIbHBIX IIPOLECCOpax, a
Takxxe FPGA

6. PyCharm — uHTerppoBaHHas cpeaa pa3paO0OTKU AJIs S3bIKa IIporpamMmmMupoBadus Python



