MUWHUCTEPCTBO HAVKU 1 BBICILIET'O OBPA30OBAHUS POCCUICKON ®EJIEPALINNA
(DeaepanLHoe rocy,uapCTBeHHoe ABTOHOMHOC 06pa30BaTeJ‘IBHO€ yqpemneHI/[e BBICHICTO 06pa30BaHI/I$[
«HALIMOHAJIbHBIN UCCIETOBATEJILCKUIA
TOMCKU TTOJIMTEXHUYECKUI YHUBEPCUTET»

YTBEPXIAIO
):[I/IpeKTop I/IIHI/ITP
: AM. Conbkun
C D o 2020

PABOYAS ITPOI'PAMMA JIUCHUITJIMHBI
IIPUEM 2020 r.
OOPMA OBYUEHUSI ouyHasi-3aouHas

PACHIPEJEJIHHBIE CUCTEMBI 1 OBJIAYHBIE BBIMUCJEHUSA

Hanpassienue norotosiu/ 09.03.04 IIporpaMMHasi HH:KEHEPHUSA

CTEUAITBHOCTD
Oo6pazoBarenbHas IporpaMmMa Pa3pa6oTka nporpaMMHO-HH(OPMAIHOHHBIX
(HampaBiIeHHOCTH (MPOQHIIB)) CHCTEM

Criennanusanus
YpoBeHb 00pa3zoBaHus BhICIIIee 00pa30BaHue - OaKalaBpUaT
Kypc 5 | cemectp | 10

TpynoemMKOCTb B KpeauTax

(3aYETHBIX EAUHUIIAX ) 3
Buibl yaeOHOM e TeIbHOCTH BpemeHnHoli pecypc
Jlexuun 8
KonrakTHas (ayauropHas) [IpakTHyeckue 3aHATUS -
pabora, 4 JlaGopaTopHbIe 3aHATHUS 8
BCEI'O 16
CamocTodrenbHas padora, 4 92
HUTOI'O, u 108
Bun npomexyTouHoit Jxzamen ObecrieunBaroniee OWT WILNTP
aTTecTaluu NoJpa3JiesieHue
PykoBonurens OUT ULLHUTP P ;‘/ Ilepcrnes B.C.
PyxoBogurens OOII M/—f )/ Yepabinues E.C.
IIpenonaBareins B Moxuna E.E.

2020r.



1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOSHMSI TUCIUILIMHEI ABJsIETCS (DOPMUPOBAHHE Y 00YUAIOIIUXCS ONPEICICHHOTO

OOIl (m 5.4 OOme# xapakrepuctuku OOII) cocrtaBa KOMIETEHIUH JUIsi TIOJATOTOBKH K
po(hecCHOHATLHOM IS TEIILHOCTH.
Cocrasasiomue
NuaukaTopsl 10CTHKEHUS pe3yJIbTaTOB OCBOECHHS
Kon KOMIIeTeHIM I (ZeckpunTOpPHI
xkomnerenn | HammeHnoBanmue KOMIIETEHIIMH)
HH KOMIIeTeHIINH Ko HaumenoBanue
HHIUKATOPA HaumenoBanue
HHIUKATO Kon
AOCTHKEHU S
pa
[K(Y)-4 Brnanenue WN.IIK(Y)- | Bnageer MK (Y)- HMmeeT HaBBIKU
HaBbIKAMU 4.1 HaBbIKAMU 4.1B1 HCIIOJIb30BaHUS
HCII0JIb30BAHUS HCIIOJIb30BaAHUS OTNepPallMOHHBIX
OTIepaIMOHHBIX OTIepaAIlMOHHBIX CUCTEM
CUCTEM, CETEBBIX CUCTEM, CETEBBIX HK(Y)- Ymeer
TEXHOJIOTHH, TEXHOJIOTH, 4.1V1. IIPUMEHSATH
CPEICTB CpelCTB COBPEMEHHBIC
pa3paboTku pa3paboTku CPEICTBA U A3BIKH
MIPOrpaMMHOTO IIPOrPaMMHOT0 porpaMMHUpOBaH
uHTepderica, uHTepderica, us
[IPUMEHEHUS [IPUMEHEHUS MK (Y)- 3HaeT MeTO/bl
SI3BIKOB U SI3BIKOB Y METO 0B 4.131. (hopMaTbHBIX
METOI0B (hopMalIbHBIX cnenudukanui u
(dbopManbHBIX cnenuduKanu, CHCTEMBI
crienuQuKanui, cUCTEM yIpaBJIeHUs
CUCTEM yIpaBIeHUS 0azamMu TaHHBIX
yIpaBJIeHUS 0a3amMM JTaHHBIX
0asamMu JaHHBIX
IK(Y)-5 Bnanenue N.ITK(Y)- Brnaneer [K(Y)- | UmeeT HaBbIKM B
KOHIENIUSAMH U 5.1 KOHIEMIUSIMU U 5.1B1 UCIOJIb30BaHUU
aTpubyramu aTpubyramu METO/IOB,
KauecTBa KauecTBa MHCTPYMEHTOB U
MIPOTrPaMMHOTO MIPOTrPaMMHOTO TEXHOJIOTHI
o0ecrieueHus obecrieyeHus o0ecrieueHus
(HazeXKHOCTH, (HazIeXKHOCTH, kauectBa [10
0€301aCHOCTH, 0€30IacHOCTH, MIK(Y)- Ymeer
yno0cTBa yno0cTBa 5.1V1. OTIPENIETISATh
HCIIOJIb30BAHNUA), HCIIONIb30BaHUs), B aTpuOyTHI
B TOM YHCJI€ POJIU TOM YHCIIE POIU kauectBa [10
JOJEH, O, I[IK(Y)- | 3HaeT KoHIENIIUU
MIPOIECCOB, IIPOIECCOB, 5.131. 1 aTpUOYTHI
METO/IOB, METO/IOB, kauectsa [10
WHCTPYMEHTOB H WHCTPYMEHTOB U
TEXHOJIOTUI TEXHOJIOTHI
obecrnieyeHus o0ecrnieueHus
KauecTBa KauecTBa




2. Mecto nucuuminnel (MmoayJs) B crpykrype OOIT

Huciumimrna OTHOCHUTCS K

BapuaruBHoi

JacTHn Memzmcunn.nnﬂapnoro

npogeccuoHaIbLHOI0 MOAYJIsl YIeOHOTO IIaHa 00pa30BaTEIbHON MPOrPAMMBI.

3. [lnanupyemple pe3yabTaThbl 00y4eHHs M0 JUCHUIJINHE

ITocne ycrentHoro 0CBO€HHsI JUCIUILIMHBI 0y1yT chOpMHUPOBAHBI PE3yIbTaThl 00yUEHUSI:

ILnanupyemble pe3y/IbTAThI 00y4eH s 10 THCIHUILIHHE Hnaukarop
Kog HaumenoBanue JIOCTHIKEHHSI
KOMIICTCHITHH
Pl | [lonnMaHue TPUHIMITOB (PYHKITMOHUPOBAHKS COBPEMEHHBIX CPEACTB U VLITK(Y)-5.1
pacnpeieIeHHBIX BEIYMCITUTEIBHBIX CHCTEM
P12 | YMenue oneHnBaTh 3PPEKTUBHOCTh PAOOTHI MPHIIOKESHUN W.IIK(Y)-5.1
P/I3 | VmeHnue pa3pabaTeiBaTh BHICOKOIPOU3BOIUTEIbHBIC PHUIIOKEHHS C N.ITIK(Y)-4.1
UCIIOJIb30BAHUEM COBPEMEHHBIX ANIMAPATHBIX U HHCTPYMEHTAIBHBIX N.IIK(Y)-5.1
CPEICTB
PJ14 | TlonumaHue CIOCOO0B pacnapaieIMBaHUs OOJIBIINX BHIYUCICHUH C N.IIK(Y)-4.1
MOMOIIHI0 MHOTO MPOLIECCHOM ¥ MHOTOIMIOTOYHOM 00pabOTKH JTaHHBIX N.ITK(Y)-5.1

OHCHO‘IHHG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)I(YTO‘{HOﬁ ATTCCTAallhU IIPCACTABJICHBLI B

KaJICHAapHOM peﬁTHHF-HHaHG JUCHUITIINHBI.

4. CTpyKTYpa M coiep:KaHue JUCIUIIIHHbI

OcHOBHbBIE BHDBI yqeﬁnoifl HECATCJIBbHOCTH

Pa3nenbl A CHUNIHHBI DopMupyemMblit Buabl yueOHOii 1eATeIbHOCTH Oo0beM
pe3yJbTaT 00y4eHHus BpeMeHH, 4.
10 JTHCIMIJINHE
Pa3znea 1. BBeaenune B 0co0eHHOCTH Jlexknuu 1

NnporpaMMupoBaHusd B

[IpakTrueckue 3aHATHS -

MHOTOIIPOLIECCOPHBIX CHCTEMAaX. PII1, PJI2 JTTaGopaTopHbIE 3aHATHS 1
MopaenupoBaHue napajjiejJbHbIX CamocTosTenbHas paboTa 14
aaropuTmMoB. Onenka 3pPeKTUBHOCTH
napajjiejbHbIX AJTOPUTMOB
Pasznen 2. B3anmouckiaouenue u Jlexknuu 2
CHUHXPOHU3ALIUA ITOTOKOB. HpaKTI/I‘-IeCKI/Ie 3aHSITUS -
Kaaccnyeckne 3a1a4u CHHXPOHU3ALUH P11 TlaGopaTopHbIE 3aHATHS 5
CamocTosiTenpHas paboTa 18
Pazgen 3. Ucnob3oBaHue OTOKOB B Jlexuuu 1
pasauuHbIX cpeaax. MPI. Apach Spark. [TpakTudeckue 3aHATHS -
PacnipenesieHHbIC BBIMMCICHUS HA PI3 JlaGopaTopHble 3aHATHUS -
KJIacTepHbIx cucremax Q0J1auHble CamocrosTenbHas paboTa 24
CePBHCHI PeaIn3anuu
BbICOKONIPOM3BOIMTEIbHBIX.
Pa3nen 4. Ucnosib30BaHue MYJIOB Jlexknuu 2
IIOTOKOB B BHICOKOHAIPYKEeHHBIX P14 [IpakTrueckue 3aHATHS -
cucTremMax JlaGopaTopHbIe 3aHATHUS 2
CamocrosTenbHas pabora 18
Pa3nes 5. MHOronoTo4HocTH B Jlexumn 2
MaTeMaTHYeCKHX 321a4aX U 3aJa4dax P4 [IpakTnueckue 3aHATHS -
COPTHPOBKH JaAHHBIX JlaGoparopHble 3aHITH 3

CamocrosTenbHas pabora 18




Coneprxkanue pa3ienoB AUCIUTUTNHBL:

Pasnen 1. Beedenue 6 ocobdennocmu npozpammupoeanus 6  MHO20NRPOUECCOPHBIX
cucmemax. Modenuposanue napannenvhvix aneopummos. QOuenka Iphpexmuenocmu
napanienvHulX anzopummos

Bo BBemeHHe paccMaTpPHBAIOTCS OCHOBBI pPabOThI C MHOTONOTOYHBIMH IPOTPAMMAMHU.
HcTopus u coBpeMeHHbIE TeHIEHIIMU. MOIeIMpOBaHNE MHOTOIIOTOYHBIX IPOrpaMMam.
Tembl JeKkumii:

1. CoBpemeHHbIE TeHAEHUIUHU pa3BUTUs. [IpoGieMbl opranu3anuy napaiiesbHbIX BHIYHCICHUH.
Hcrtopust pa3BuTHs TapauIeIbHOTO MporpaMMupoBanus. Kiaccudukanus apXuTeKTyp
BBIUMCIIUTENBHBIX CUCTEM C MapajienbHOH 00paboTKoil maHHbIX. [IpuHIMNBI pa3paboTku
napajiebHbIx MeTo10B (1 9.)

Ha3Banus 1adbopaTopHbIX padoT:

1. Mogens notokoB ucnonnenus B Java. Kimacc Thread u untepdeiic Runnable. I[TpuopurteTst

IIOTOKOB HUCIOJIHEHHUs U puMeHeHne MeTooB isAlive() u join( ) (1 4.)

Paznen 2. B3aumoucknrouenue u CUHXPOHU3AUUA NOMOKOE. Knaccuueckue 3aoauu
CUHXPpOHU3AKUU.

B pasgmene paccmarpuBaioTCS  OCHOBHBIE —TOHSATHSA, METOJbI  B3aUMOJICHCTBUS U
B3aMMOWCKIIIOYCHHST TOTOKOB, CHHXPOHH3AIMS IOTOKOB U KJIACCHYECKHE 3a/1a4d
CUHXPOHHU3AIINH.

Tembl JeKkumii:

1. OcuoBHble mOHATHSA. B3aumopeiicTBue M B3aUMOUCKIIIOUEHHE MOTOKOB. Kpurnueckue
cekunn. Cemadopbl, MOHUTOPOB U MbIOTEKCOB CHHXpPOHM3AIMs IOTOKOB. Y CIIOBHBIE
nepemenHble. baprepHas cunxponusanus B3anMoO610KkupoBKa MOTOKOB. (2 4.)

Ha3zBanus ja6opaTopHbIX padoT:

1. BzaumopeiicTBue MNOTOKOB ucHoilHeHUs B Java. [IpuMmeHeHHE CHHXPOHH3UPOBAHHBIX
metonoB Omneparop synchronized. Bzaumuas 6moxuposka. [IpuocranoBka, BO30OHOBICHHE U
OCTaHOBKa TIOTOKOB HcHOJIHEHUs COCTOSHHE TOTOKOB MHCIIOJHEHWE W HCIHOJIb30BaHUE
(habpuaHBIX METOIOB (2 4.)

Pasnen 3. Hcnonvsoeanue nomoroe ¢ pazauunsvix cpeoax. MPIL. Apach Spark.
Pacnpeoenennvie eviuucnenua Ha kKnacmepnwvix cucmemax OQ0naunvlie cepeucvl peanuzayuu
6bICOKONPOU3600UMEIbHBIX GbIYUCTCHUT

O630p W peanuzanus 3a1ad MapalIeTbHOTO MPOTPAMMUPOBAHMS B pPaCIpeNeTEHHBIX
cuctemax. Mcnonp3oBaHue 001a4HBIX CEPBHUCOB.
TeMbl JeKI N
1. Bseaenne B MPI. OcHoBHbIC TIOHATHS U ompenenenus. Mcmons3oBanue Apach Spark
JUTs pa3paboTKH mapayuieabHbIX mporpamM. (1uq.)

Paznen 4. Hcnonwv3zoeanue nyJji06 NOMOKO6 6 BbICOKOHRAZPYIHCEHHBIX cucmemax

Peanu3zanus mynoB MOTOKOB B NapaJlIeNIbHBIX IpOrpaMMax
Tembl JeKkumii:
1. Ilynst notokoB. [Tonutuku BeimonHenus. [1ynsl motokoB B Java. Executor. CBsizu Mexay
3aJladyaMM U OJIMTUKAaMU BBINOTHEHUs. Pa3Mepsl mysnoB MOTOKOB (2 4.)
Ha3panus 1abopaTtopHbIx padoT:
1. O6paboTka pe3ynabTaTa U UCKIIOYCHUH B 3amadax. Concurrent unrepdeiicer Callable, Future
(2 ).




Paznen 5. Muozonomounocmv 6 mamemamuyeckux 3a0a4ax u 3a0a4ax COPmMuUpoOBKU

OAHHBIX

Hcnonn3oBanue napaiyiCJIbHBIX aJITOPUTMOB IJId PCUICHHUA MaTEMaTHYC€CKU3 3aJad U 3aJad

COPTUPOBKH JTAHHBIX

TeMBI JeKIM:

1. Anropurm I'aycca. [Ipsimoiil u oOpaThblit Xoa. IlocinenoBaTenbHbIN aITOPUTM U
napajieNibHbIi aroput™. MaciurabupoBaHue U pacupeesneHue noja3anad B
anropurmax. (2 4.)

Ha3Banus j1adbopaTopHbIX padoT:
1. AnroputMmsl pelieHus JMHEHHBIX YPaBHEHUH C CIIOJIb30BaHHEM ITOTOKOB B Java. (3 4.).

5. Oprannsaunﬂ CaMOCTOSITEIbLHOI paﬁ()TbI CTYAECHTOB

CamocrosiTenbHas paboTa CTyJI€HTOB IPU U3YyYEHUH JUCLMIUIMHBI (MOYJIs) IPEAyCMOTpEHA

B CJIEIYIOIIMX BUJaX U popMax:

6.

1.

2.

3.

Pabota c IEeKIMOHHBIM MaTEpUAIIOM, IOMCK M 0030p JHUTEpPaTyphl M SIEKTPOHHBIX
MCTOYHHMKOB MH(POPMALIMK 110 UHIAUBHYaJIbHO 33JaHHON IIpobiieMe Kypca,

N3yueHue TeM, BBIHECEHHBIX HA CAMOCTOSITEIbHYIO IPOPAOOTKY;

[Touck, aHanu3, CTPyKTYpUpOBaHUE U Mpe3eHTalusl UHpopMaluy,

[ToaroroBka k 1abopaTopHbIM paboTam,

PaboTa Hag MEeXIUCIUILTIMHAPHBIM IPOCKTOM;

HccnenoBatensckas paboTa W ydacTHE€ B HAYYHBIX CTYACHYECKHX KOH(EPEHIHSIX,
CeMHHApax U OJUMITHAIAX,

AHain3 Hay4YHbIX MyOJIMKalui 110 3apaHee ONpeIelIeHHON IpernoiaBaTesieM TeME;
[ToaroToBka K OLIEHUBAIOIIUM MEPONIPUATHSIM.

6. YueOHO-MeTOAMUYeCKOe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

1. YueGHo-MeTONMYECKOE O0ecnieyeHne

OcHoBHas nuTeparypa:
V. Rajaraman and C. Siva Ram Murthy Parallel Computers: Architecture and Programming.
Prentice-Hall of India Pvt.Ltd - 2016, 492 pages. ISBN: 8120352629
Raja Malleswara Rao Pattamsetti Distributed Computing in Java 9 Packt Publishing, - 2017,
304 pages. ISBN: 9781787126992
Julian Shun Shared-Memory Parallelism Can Be Simple, Fast, and Scalable ACM Books -
2017, 444 pages. ISBN: 978-1970001914
Jaydip Sen Cloud Computing: Architecture and Applications. PE Press — 2017, 138 pages.
ISBN 9789535132431
Duane Storti, Mete Yurtoglu CUDA for Engineers: An Introduction to High-Performance
Parallel Computing Addison-Wesley Professional - 2015, 352 pages. ISBN: 978-
0134177410
Jose M. Garrido Introduction to Computational Models with Python. CRC 2015, 496 pages.
ISBN: 978-1498712033
Sabri Pllana, Fatos Xhafa Programming multicore and many-core computing systems. Wiley
- 2017, 528 pages. ISBN: 978-0470936900
Zbigniew J. Czech Introduction to Parallel Computing. Cambridge University Press - 2017.
378 pages. ISBN: 978-1107174399




9. Eric Aubanel Elements of Parallel Computing Chapman and Hall/CRC - 2016, 222 pages.
ISBN: 9781498727891

10. Jeffrey Aven Apache Spark in 24 Hours, Sams Teach Yourself. Sams Publishing - 2016, 592
pages. ISBN: 978-0672338519

6.2. UudopmanmonHoe 1 NporpaMMHoe odecrieyeHmne

JIunieH3snoHHOE MporpamMmHoe odecrniedueHue (B cooTBeTcTBUM C¢ IlepeuHem JIMIEH3HOHHOTO
nporpamMmHoro odecnevyenus TITY):
Jliia peanuzanuu Kypca Criequaln3upoOBaHHOTO JIMIEH3MOHHOTO MPOrPpaMMHOr0 oOecreyeHus

He Tpedyercsl.
1. Csoboano pacmnpoctpansiemoe I10: IDE Eclipse. Apach Spark.



7. OcoOble TPeOOBAHNS K MATEPUAIbHO-TEXHUYECKOMY 00eCeYeHUI0 TN CIUTIHHbI

B yueOHOM mpolecce HCHIONB3YyeTCs clienyloniee JabopaTopHOe OOOpYAOBaHHE IS

1ab0PaTOPHBIX 3aHITHIA:

Ne

HauMeHoBaHHe CIENHAIbHBIX
noMelleHuii

HaumeHoBaHue 000pyI0BaHus

1.

YueOHast ayuTopus s
poBeIeHUS 1a00PaTOPHBIX
paboT, MpaKTUYECKUX
3aHATUN U CAMOCTOATEIIbHON
paboTHI:

Komnerorepos — 12 mir..

634034, Tomckas ob6aacts, Tomck, yia.CoBerckas 84/3,
UKI] TITY, ayn.204

Pabouas mporpamma coctaBieHa Ha ocHoOBe OOIiell XapaKTepUCTUKU 00pa3oBaTeIbHOMN
nporpammbl 1o HampasieHuto 09.03.04 Ilporpammuas unxenepust / Pa3zpaboTka mporpaMMHO-
nHpopMalHoHHbIX cucteM / «IIpomblinuieHHast pa3paboTka IporpaMMHOro obecrnedeHus» (mpuema

2020 r., ouno-3a0uHas popma oOy4yeHus).

Pazpabotunk(m):
JI0JDKHOCTD [0)5(0)
Cr. npenomaBatens OUT Moxuna E.E.

NIIUTP

[Iporpamma onobpena na 3acenanuu OUT ULLIUTP (mpotokoin ot «9» utonst 2020 r. Nel18).

3aBenyrouuii kadeapoil - pykoBOAUTENb OTAENECHUS Ha MpaBax Kadeapsl
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