MHWHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30BAHHW S POCCUUCKOU ®EJIEPALINU

CDeﬂepanbnoe [oCyapCrBCHHOC aBTOHOMHOC O6pa3OBaTe.ﬂbH06 YHPCHKJ/ICHUC BLICHICTO 06pa3OBaHHﬂ

«HALITMOHAJIbHBIU UCCJIEJIOBATEJIbCKUY=

PABOYAS IPOTPAMMA JTUCIHMTLIMHBL
[IPUEM 2020 r.

OOPMA OBYYEHMAS - ounas

Pacnpenesiennbie cucreMbl M 001a4YHbIe BHIYHCICHHUSA

HampasiieHrue 1moAroToBKu 09.04.04 IIporpammMmHuast HHKEeHEpPUH

OOpa3oBarenbHas nporpamma | Big Data Solutions / TexHosoruu 00Jb1IUX JAHHBIX
(HarpaBJICHHOCTH (IPO(HUIIb))

Conenuanusanusa | Big Data Solutions / Texnosorum 00JbMAX JaHHBIX -

YpoBeHb 00pa30BaHus | BbICIIEE 00PA30BAHNUE - MATUCTPATypa

Kypc 1 CEMECTP 2
T'pynoeMKkoCTh B KpeauTax 6
(3a4E€THBIX CAUHUILIAX)
Buapl yaeOHOM 1€ TEIbHOCTH BpeMeHHOU pecypc

Jlexunu 32

KonTakTHas (ayaguTopHas) JlabopaTtopHbIie 3aHsATUS 48

paboTa, 4 BCEI'O 30

CamocrosTesbHas padora 136

B T.4. OTJCJILHBIC BUABI CAMOCTOSTCIIBHON PA0OTHI C KYPCOBOH MPOEKT

BBIJICJICHHOW IIPOMEKYTOYHOM aTTecTaluuen (KypCcoOBOU
IPOEKT, KypcoBas padoTa)

UTOI'O, 4 216

Bujg npoMeXyro4HOU IR3AMEH, O0ecneyuBaroiiee OUT ULIUTP
aTTeCTalnuu au@.3a4der 1O aApa3acyICHUEC
3aBeAyrOLIUM Kapeapoi- ) // IllepctueB B.C.
pykoBoauTesb OWT Ha nmpaBax s 2
Kadeapel J_
PykoBoautens OOII a5 CasenbeB A.O.
IIpernogaBarens Axceénon C.B.

gﬂ/ Jece w@//




1. llesin ocBOEHUS AMCIHHUILIMHBI

[leasiMu OCBOCHMSI HUCHUILUIMHBI SIBJISCTCS (POPMHUPOBAHME Yy OOYYAFOIIUXCS
HanpasyieHus 09.04.04. «IIporpammuas naxxenepus» onpenencHHoro OOII (. 5. OOweu
xapakTtepuctuku OOII) cocraBa KOMOETCHUMN I NOANOTOBKM K NPO(PECCHOHAIBHOU

JNCATCIIBHOCTH.
NHIUKATOPBI 10CTHKEHHUS] CocraBiasiionue pe3yjJbTaToB 0CBOCHUSA
Kon KOMIICTEHIIUH (1eCKPUITOPHI KOMIIETEHIINH)
HaumeHoBaHue
KOMIIETEH Koa HaumeHnoBanue
KOMIIE€TEeHIIAN
1170 HHAUKAT HHAUKATOpA Kon HauMeHoBaHue
opa NOCTHKEHUSA
BriOupaer MeToabl U BrianeeTr onbITOM yIIpaBiaCHUS
cpenctBa paspabotrku | OIIK(Y)- | pa3spaOorkou HH(POPMALIMOHHBIX CUCTEM, B
IIPOrPaMMHOI'O 8.1B1 TOM YHCJIC, IIPUIOKECHUS OJIs1 0OpaOOTKH U
oOecIIeueHus, aHaJIM3a OOJIBIINX JAaHHBIX
OLICHUBAET CI0KHOCTb YMeeT KOHTpOJIMPOBATh padOTy
N.OIIK npoekToB, Ianupyer | OIIK(Y)- | xomnexkTuBa 1o CO34aHHIO NPOrPaMMHBIX
(Y)-8.1 PECYPCHI, 8.1V1 IIPOAYKTOB, BKJIOUasi TEXHOJIOTUH
C . KOHTPOJHUPYET CPOKH OOJIbIINX JaHHBIX
IIOCOOEH -
BBIIIOJIHECHUSA U 3HAET )XKU3HECHHBIN [IUKJI IIPOrPaAMM,
OCYIIECTBJIATH
>dhheKTHBHOE OLICHHUBACT KA4YCCTBO OIIK(Y)- | oueHky KadyecTBa NpOrpaMMHBIX
IIOJIYYEHHOI' O 8.131 IIPOJAYKTOB, TEXHOJIOTHUH OOJIBIIUX
OIIK(Y)- | ynpaBieHHE
y pe3yJibTaTa TAHHBIX
3 pa3padOTKOHU
Brnaaeer MmetogaMu pa3paOOTKH
IPOrpaMMHBIX
BrImoaHser TEXHUYECKOI'0O 3aJIaHUs1, COCTABJIICHUS
cPEALS 7 6 LYY | tnmmen, pooyseemeses saym
a3paboTK
IIPOEKTOB P y R 7B1 , pacnpen jad,
TEXHUYECKOIO TECTUPOBAHUS M OLICHKU Ka4yeCTBa
1 OTIK 3aJlaHUs1, COCTABJISIET IIPOrpaMMHBIX CPEJICTB
(y') g [TAHBI, PACIPEACIACT | oo (V) YMeeT BBIIIOIHATh TECTUPOBAHUE
' 3aJ1a4M, TECTUPYET U R IV] pa3pad0TaHHOI' O IIPOrPAMMHOIO
OLICHUBAET KAa4€CTBO ' o0ecrneyeHus
IIPOTPAMMH bIX OITK(Y) 3HaeT METONBI U METONMUKH aHaJIMN3a
CpPEACTB 2 7731 MCCJIEIOBAHUM KAY€CTBA IPOTPAMMHOTO
' oOecreUcHUs
CnocobeH VK(Y) BrnazneeT cnoCOOHOCThIO YCTAHOBUTH CBSI3H
OCYIIECTBJISATH | 1R1 MEXTY COCTABJISIIOIIUMU ITPOOJIEMHOU
KPUTHYECKUU | CUTYalluU
aHaJIN3 YK(VY)- YMeeT BhIICHIATh COCTABIISIOINAE
AHAIIU3UPYET G
pPOOJIEMHBIX 1.1V1 IPpOOJIEMHOM CUTyalluH
y IPpOOJIEMHYIO
CUTYyalluM Ha N.YK(Y)
YK(VY)-1 CUTYaIlUIO, BbISABJIASA
OCHOBE - 1.1
€€ COCTaBJISIOIIME U
CUCTEMHOT O ”
IOIX0/1a CBSA3H MCKAY HUMU YK(Y)- 3HAET NOJAXOJbI K ONPECICHUI0 HAyYHOU
’ 1.131 npo0JIEMBI U CIIOCO0aM €€ ITOCTaH OBKH
BbIPA0ATHIBATh
CTPaTETUIO
NEUCTBUM

2. Mecto qucuumianHbl B cTpykType OOIl

JlucuuninHa OTHOCHUTCS K BapuaTMBHOM dYacth bioka 1 ydeOHOro mJjasHa
00pa30BaATECILHOU IPOTrPAMMEI

3. Ill1anupyemsble pe3yJabTaThbl 00YUYEeHHS 110 JUCIHUIIIHHE

[Iocne yCHnemHoro OCBOCHHS IUCHMILUIMHBI OyIyT C(HOPMHUPOBAHBI PE3YIbTATHI

OOYy4YCHUS:

Il1anupyemble pe3yabTaThbl 00y4eHHs 0 TUCHMILINHE

KoMmnerenius

Kon

HanMmeHoBaHUe

PJ11

I IpuMEHATH TEOPHIO IOCTPOCHUS ITaPATICIbHBIX AJITOPUTMOB JIJIA
IPOCKTUPOBAHUS PAOOTHI BBIYMCINTEIbHBIX IIOTOKOB W/ WU
[IPOLIECCOB

1.OIIK (Y)-8.1




PII2 Pa3pabareIiBaTh MPUIIOKEHHS, UCIIOIB3YIOIIUX MHOTOIIOTOYHEIE H/ EZ?EE g;g;
MJTH MHOTOITPOLICCCHBIC BBRIYUCIICHUS C IIOMOIIBIO COBPEMEHHBIX
SI3BIKOB IIPOrPaMMUPOBAHUS U ILIATHOPM

PIT 3 [TprMeHAThL METOIBI OIICHKH 3(1)(1)€KTI/IBP£OCTI/I napajjieIbHbIX U Hﬁ?&%?ff
BBEICOKOIIPOM3BOIUTEIIbHBIX BEIUMCIICHUH

PIT 4 BeImoaHaTh 3 GeKTHBHYI0 00pa00TKY U aHAJIM3 JAHHBIX C YUCTOM %%?{%%”1812
0COOCHHOCTEH UMEIOIIEHCS BEIYUCIUTEILHOM HH(PPACTPYKTYPHI

OILICHOYHBIE MEPOMPUATUA TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOU aTTECTAllUMU
[IPEACTABJICHBI B KAJICHIAPHOM PEUTHUHI -IJIAHE OUCLIUILINHEL.

4. CTpyKTYypa ¥ CoAepKAHUE TUCIHUILIAHBI

OCHOBHBIEC BHIbI YUCOHOM NeATEIbHOCTH

Pa3ziesbl J1MCHUILIMHBI DopMupyeMbIH Buabl yueOHOM NesATeJbHOCTH' O0bem
pe3yjabrar BPEeMEHH, Y.
00y4YeHHus 1o
AUCHUILJINHE

MHOTOoTOYHbIC BEIYMCIICHUS HA P11 Jlexnuu 2
[ICHTPAJIBHBIX IIPOIIECCOPaAX | lpakTueckne 3aHaTUA

JIabopaTtopHbI€ 3aHATHS 6

CamocrosATenbHas padoTa 16
MHOTOIMOTOYHbIC BEIYMCIICHUS HA P12 Jlexnuu 2
BUJICOITPOIIECCOPaX [ IpakTHueckue 3aHATHUS

JlabopartopHbI€ 3aHATHUS 6

CamocTrosTenbHas padoTa 20
PacrpeneiieHHbIE  BBIUMCICHHS W PJ13 Jlekmun 2
boJbine JaHHBIC [ IpakTyeckue 3aHATHA

JlabopaTtopHbI€ 3aHATHUS 6

CamocrosATenbHas padora 2()
PacripeneneHHbIE BLIUUCIICHUS P14 Jlekiuu 2
pEAJIbHOT'O BPEMECHHU | lpakTueckne 3aHaTUA

JIabopaTtopHbI€ 3aHATHS 6

CamocrosATenbHas padoTa 2()

CoaepxaHue pa3aeiioB IUCIUIIIAHEI

Pa3zoen 1. Mnozonomounbwie ébluucieHus Ha UCHMPAIbHBLIX NPOUECCOPAX

Pazgen ¢GopMupyeT HABBIKM MOPOCKTUPOBAHHUS MAPAJUICIbHBIX aJTOPUTMOB, C
Y4E€TOM IIOHMMAHHUSA OCOOCHHOCTEM aIlllapaTHOMW BBIYUCIUTECIBHON HH(MPACTPYKTYPHI,

OLICHKH A(P(PEKTUBHOCTH  MNApaJLICIbHBIX

MHOT'OIIOTOYHBIX OPUI0KECHUN HA MHOTOSAEPHBIX LICHTPAIbHBIX IIPOLIECCOPAX.

TeMbl JIeKIIUM:

1. OCHOBHBIE€ KOHIICIIIIUHA BBICOKOIIPOU3BOJUTCIIBHBIX BEIYUCIICHUN

Ha3BaHusa jgadopaTropHbIX pador:

BBEIUUCIICHUA W IPOrpaMMHUPOBAHUS

L' O6mas Tpy1oéMKOCTh KOHTAKTHOM pabOThI M BH/IBI KOHTAKTHOM paOOTHI B COOTBETCTBUHU YY€OHBIM IIJIAHOM




1.  IlpoekTupoBaHue aIroOpuTMOB I HapaUICIbHbBIX BBIYHUCIICHUA
2. Hcnosp30BaHrne MHOronmoTOYHbIX BhIUMCICHUU Ha CPU npu pemeHum 3aaa4

¢uIbTpaLMM U COPTUPOBKU

Pa3zoen 2. Muozonomounbsie ébluucieHus Ha 6UOCONPOUECCOPAX

Pazgen QopmMupyeT HaBBIKA IIOCTPOCHMS aJrOPUTMOB OOpaOOTKM JIAHHBIX,
CIIPOCKTUPOBAHHBIX I 3allyCKa Ha rpaHuyecKux Ipoueccopax. PaccmarpuBarorcs
ACMHEKTHl OITHMM3ALUM BBICOKONPOU3BOJUTEIbHBLIX BBIYMCICHUN C MCIIOJb30BAHHMEM
TEXHUYECKMX OCOOCHHOCTEH alllapaTHOro OO0ECIICYEHMS] M peaiM3alMi T'eTePOTCHHBIX
BBIUHCJICHUU.

Tembl nekuun:
1 MHoronorouHas o0paOOTKa JaHHBIX Ha BHUIACONPOLIECCOpPAX U T'€TECPOTrCHHBIEC
BBIYKCJICHUS

Ha3BaHus j1a00paToOpHBIX PadoOT:
1. MHOTONOTOYHBIC BLIYMCIICHHUS HA BUACOIPOILIECCOPAX NPHU aHAJIM3E IpapMUCCKUX
JTAHHBIX
2. CoBMeECTHOE UCIOJIb30BaHuE MHOTONOTOYHEIX BhluucjaeHud Ha CPU u GPU

Pazoen 3. Pacnpeoenennnie evtuucienusn u bonvuue oannvie

Pa3nen dopmMupyer HaBBIKU [IPOECKTUPOBAHU S OTKA30yCTOUYHUBOU
BbICOKOIIPOU3BOAUTECIBHON  PACOPECACIICHHOM  MH(PPACTPYKTypbl C  IOMOIIBIO
COBPEMECHHBIX IIPOrPAMMHBIX HHCTPYMEHTOB. (OOCYXIAKOTCS AaCHEKThl ITOBBIIICHUS
HAJACKHOCTHU BBIYHUCIICHUH, 00ecreueHus mpoueayp dhGOEKTUBHOTO YIIPABICHUS ITaMSThIO
U PECYPCOB XPAaHUJIMII JAHHBIX, & TAKKE BO3MOKHOCTH UCITOJIB30BAHUS pacIpeaeICHHbBIX
BbIYMCIICHUN IIPA IIPOCKTUPOBAHUM MOJEIECH MAIIMHHOIO OOy4YeHHs I boJbiinx

TaHHBIX.

TeMbl JJeKIIuu:
1 OCHOBEI pacupeacIEHHBIX BEIYUCICHUU U bONBINNE JaHHBIC

Ha3BaHusa j1a00paTopHbBIX padoT:
1. PacnopeneneHHas o0pabOTKa yCTOMYHUBBIX HA0OPOB JAHHBIX
2. Hcnonip30BaHME MAIIMHHOTO OOY4YEHHS IIPpU IOMOIIM  PaCIIpeAC/ICHHBIX
BHIUMCIICHUM

Pazoen 4. Pacnpeoesiennvie ebluuc1eHUA PeailibHO20 6PEMEHU

Paznen ¢GopMupyeT HaBBIKM pPa3padOTKH, pACOPEICICHHOM amnmapaTHOM U
OIPOrpaMMHOM HHMPACTPYKTYPHl ISl PELICHUSA 3a4a4 BbICOKOIIPOU3BOIUTECIBHOMN
O0Opa0OTKM JIAHHBIX B PEKHUME PEAIBHOIO BpeMEHU. PaccMarpuBarOTCs BOIIPOCHI
B3aMOJICHCTBUSL PACHPEIACICHHBIX IIPOLECCOB C PEISLUUOHHBIMUA MU HEPEISLIMOHHBIMU
0azamu gaHHBIX. OOCYKIArOTCS aCIEKThl 00pPa0OTKHU JAHHBIX, MOCTYIIAIIINX B MAKCTHOM
pEKHME.

TeMbl JIeKIIuU:
1. Pacnpenei€HHbIe BEIYUCIICHUS B 3aJ1a4ax pealbHOIO0 BPEMEHHU




Ha3BaHus j1a00paTopHBIX padoT:
1. B3auMoJaenuCcTBHE MHOT'OIIPOIIECCHBIX BBIYUCICHUM C PEISIIUMOHHBIMUA U
HEePEISILIMOHHBIMU 0a3aMHU JaHHbBIX
2. OO0OpaboTKa MOTOKOBBIX JAHHBIX B pacIpeACICHHBIX CUCTEMAaX

T'eMbI KypCcOBOIo nmpoeKra:
1. Hcnoab30BaHnue MHOrOnoTO4YHbIX BeryuciieHu Ha CPU nipu pemenun 3agay
¢uIbTpalMy U COPTUPOBKHU
2. HMcnonp30BaHME MAIIMHHOIO OOY4YEHHS IpU MOMOIIM PpacHpeaeICHHbIX
BBIYUCIICHUU
COBMECTHOE€ UCIIOJIb30BaHNe MHOronoTo4yHsIX Beruucienu Ha CPU u GPU
4. B3aumMoJIeMCTBUE MHOT'OIIPOILIECCHBIX BHIYUCIICHUM C PEISAIIMOHHBIMUA U
HEPEISLIMOHHBIMHY Oa3aMM JaHHBIX

U

5. Opranu3zanus caMoCTOATEIbHOU PA00THI CTYIEHTOB

CamocrosTenbHas padoTa CTYACHTOB NOpH M3YYCHUHU JUCLUAILUIMHBI (MOJYJIA)
NpeayCMOTPEHA B CICAYIOIIMX BUAAX U (DOpMaAX:
— PaboTa ¢ JEKUMOHHBIM MAaTEpHAIOM, IIOMCK M 0030p JUTEPATYyphl M SJICKTPOHHBIX
MCTOYHHUKOB MH(POpMALIUHU IT0 HHAUBUAYAJILHO 3aJaHHOM IIPO0JIeME Kypca;

— PaboTa B 3JE€KTPOHHOM Kypce (M3y4CHHE TEOPETUYECKOI0 MaTepuajia, BBIIIOJIHCHUE
MHJIUBUYaJIbHBIX 3aJJaHUHA U KOHTPOJHUPYIOIIUX MEPOIIPUATUN U OP.);

— Tlouck, aHanu3, CTPYKTYPUPOBAHUE U PE3CHTALMS MH(POPMALIUH;

— DBpIoJIHEHHE OOMAIIHUX HWHIAWBUIAYAJIBbHBIX 3aJaHUM M JOMAIIHHUX KOHTPOJBHBIX
padoT;

— IloaroroBka k 1a00paTOpHBIM padOTaM, K MIPAKTUYCCKUM U CEMHUHAPCKUM 3aHSITUSIM;

— lloaroroBka K OLIEHUBAKOIIIUM MEPOIIPHUATHUSIIM.

6. Y4eOHO-MeTOANYEeCKOe U MH(pPOPMAIIMOHHOE o0ecnneYeHrue TUCHUIIIAHBI

6.1. YueOHO-MeTOANYECKOE 00ecIIeueHUe MU CIUITJINHBI

1. KHaseBa, H. B. MHdopmaumoHHoe obecneveHne cuctem asBToMmaTu3aumm NnpoeKkTMpoBaHUS

. yyebHo-meToanyeckoe nocodbue / H. B. KHsazesa. — Mocka : MUCU — MI'CY, 2020. — 47
c. — ISBN 978-5-7264-2191-9. — TekKcT : aneKTpoHHbIN // J1aHb : 9NeKTPOHHO-0MbnmoTevHas
cucrema. — URL: https://e.lanbook.com/book/145101 (gaTta obpalyeHusa: 20.02.2021). —

2. KannHuyeHko, A. B. CnpaBo4YHUK UHXEeHepa NO KOHTPOSbHO-N3MepPUTENbHbLIM Npndopam w
aBTOMaTuKe : ydebHoe nocodbue / A. B. KannnnyeHko, H. B. YBapos, B. B. [lonHnkos. — 4-e
n3a., ucnp. n gon. — Bonoraga : Nudppa-Nuxkenepua, 2020. — 580 c. — ISBN 978-5-9729-
0494-5. — TekKcT : anekTpoHHbIN // JlaHb : anekTpoHHO-OmbnunoteyHas cucrtema. — URL:
https://e.lanbook.com/book/148322 (nata obpaweHus: 20.02.2021).

3. ABbacoBa, T. C. Teopusa aBTomMaTU4eCcKoro ynpaeneHusa : yd4yedbHoe nocodbue / T. C.

AbbacoBa, 3. M. Abbacos ; noa pepakumen T. C. AbbacoBon. — Kopones : MITOTY, 2020.
— 61 c. — ISBN 978-5-4499-0608-3. — TekKkcT . aneKTpoHHbIN // JlaHb : 3NEeKTPOHHO-

ononmnortedHaa cucrtema. — URL: https://e.lanbook.com/book/149439 (pata obpalleHus:
20.02.2021).
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1. babeHko, J1. K. [lapannenbHble anroputmbl ON8 peweHusa 3agad  3aluTbl

nHdopmauum : moHorpadpusa / J1. K. babenko, E. A. Nwykosa, . 1. Cnpopos. — 2-e un3g,.,
ctep. — MockBa : [ opayvasa nuHua-Tenekom, 2016. — 304 c. — ISBN 978-5-9912-0439-2. —

TekcT . O9nekTpoHHbIN /[ JlaHb . 9nekTpoHHO-OMbnuotedyHaa cuctema. —  URL:
https://e.lanbook.com/book/111005 (gaTta obpaweHunsa: 20.02.2021).

2. CrapoBepona, H. A. Onepannonnsie cucrteMsl : yaeoOHuk / H. A. CtapoBepoBa. —
Cankr-IletepOypr : Jlanb, 2019. — 308 c¢. — ISBN 978-5-8114-4000-9. — Tekcr :
YGICKTPOHHBIM //  JlaHb  :  3IEKTpOHHO-OMOMMOTEeYHas  cucrema. —  URL:

https://e.lanbook.com/book/125737 (nara oOpamenus: 20.02.2021).

6.2 UndopmManinoHHOE U IPOrPaAaMMHOE 00eCIIeYeHMe

Internet-pecypchi:
1. IBM high performance computing: more than just compute capacity. URL:

https://www.1ibm.com/1t-infrastructure/solutions/hpc, pPEXKUM NOCTyIA
cBOOOIHBIN, gaTta oopameHus — 15.06.2020.
2. Google Cloud. High-Performance Computing. URL.:

https://cloud.google.com/solutions/hpc?hl=ru, pexxum nocryna cBoOOO HBIN, HaTa
oopamenus — 15.06.2020.

3. Microsoft high performance computing. URL: https://azure.microsoft.com/en-
us/solutions/high-performance-computing/, pexuM J0CTylla CBOOOIHBIM, JaTa
oopamenus — 15.06.2020.

4. The Apache Software Foundation. URL: https://apache.org/, pexxum apocrymna
cBOOOIHBIN, nata oopameHus — 15.06.2020.

5. AWS. High-performance computing. URL: https://aws.amazon.com/ru/hpc/,
pPEKHUM JI0CTYyIIa CBOOOAHEBIN, naTta oopameHus — 15.06.2020.

JInueH3noHHoe mnporpaMMHoOe obOecredueHue (B cooTBeTcTBUM C IlepeunHem
JULEH3UOHHOI0 nNporpaMMHoOro ooecneuenus TI1Y):

1. Apache Spark — dpsuMBOpPK I peanu3anuu paclpeaciCHHON 00padOTKH
HECTPYKTYPUPOBAHHBLIX M CJIA00CTPYKTYPUPOBAHHBIX JAHHBIX DAKOCUCTEMBI
Hadoop

2. Apache Cassandra — pacnpenenennas CYDBJ/I, otHocsmascs k ki1accy NoSQL

3. Neo4j —rpadonas CYBJ/I, peann3oBanHas Ha Java

4. NVidia CUDA SDK — KOMIIJIEKT CpeaCTB pa3paOOTKH JJISI HPOTPAMMHUPOBAHUS
rpadpudeckux npoueccopoB NVidia

5. OpenCL — ¢pperMBOPK 1JIs1 HANMCAHUS KOMIIBIOTEPHBIX IIPOrpaMM, CBSI3aHHBIX
C MapaJuieIbHBIMHU BBIYHCIICHUSIMHA Ha rpapuIEeCKUX U LEHTPAJIbHBIX
mpoieccopax, a rakxke FPGA

6. PyCharm — unaterpupoBannas cpeaa pa3paOdOTKy IS sI3bIKa IPOTPAMMHUPOBAHUS
Python



7. OcoOble TPeOOBAHMS K MATEPHAJIbHO-TEXHUYECKOMY 00€CIIeYEeHHU 0 TUCIUILINHBI

JUISL IPAKTUYECKUX U J1a00PATOPHBIX 3aHATHUM:

B y4eOHOM mpouecce MCHOJB3YETCs CICAYIOIIEE JTa00paTOPHOE O0OPYIOBAHME

No

HaumMeHoBaHHue crieniMajl bHbIX
MOMEIIeHUN

HaunmeHoBaHue 000py10BaHUA

AYIUTOPUS ISl IIPOBEICHUSA
y4€OHBIX 3aHSITHUM BCEX THUIIOB,
KYPCOBOT'O IIPOEKTUPOBAHUA,
KOHCYJIbTAIlUU, TEKYIIETO
KOHTPOJIA U ITPOMEXKYTOUYHOM
aTTeCTaluu (JICKIIMOHHAS
ayJIUTOPUS )

634034 Tomckasg oonactes, ToMCK,

CoBerckas ynuua, 1. 84/3,
y4eOHBIM KOPITYC
«KHOEpHETUUECKUU LIEHTPY,
aynuropud 313.

KomIiuiekT 000pyaoBaHus 11 IIPOBEACHUS JICKLIMOHHBIX 3aAHSATHM:

1K, 1 mIr.
IIpoekrtop, 1 1.

AYIUTOPUS ISl IPOBEICHUSA
y4eOHBIX 3aHSITHUH BCEX THUIIOB,
KYPCOBOI'O ITPOCKTUPOBAHUA,
KOHCYJIbTAIIUU, TEKYILETO
KOHTPOJIA U IIPOMEXKYTOUYHOM
aTTecTanuu (ydeOHas
nadoparopus)

Kommerorep - 15 mr.

634034 Tomckas odiacth, TOMCK,
CoBeTrckas ynuua, 1. 84/3,
y4eOHBIN KOPITYC
«KnOepHeTHUYECKUM LICHTPY,
aypuropus 212.

Jlocka ayauTopHasi HaCT€HHas - 1 1T.

Jlocka ayguropHas HacTeHHas - 1 wr.;IlIkad a1 1okymeHToB - 1
mT.; KommiekT yaeOHoM meOenu Ha 10 mocagoyHbIX

mMecT; KoMIiekT (CToi, Kpecio) - 4 1T. ;




Pabouass 1mporpamMma COCTaBjicHa Ha OCHOBe OOmen XapaKTepUCTHUKU
oOpa3zoBarelbHOM mporpammbl 1o HampapiicHu0 09.04.04 IIporpamMmuas WHKEHEpUs/

npodwis Big Data Solutions / TexHoyioruu 0oJIBIINX JAaHHBIX /crienuanu3anuy Big Data
Solutions/Texnonoruu 6oapmux gaHHbIX (mpuema 2020 r., ouHas ¢popma 0OydeHu).
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