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1. ]_Ie.]'ll/l U 3aJa4Y1 U3YyYCHUSA TUCHUIJINHDBI.

1.1 Ileab ocBOEHUS AUCIUILIHHDI.

[lenpro Kypca SBISETCS U3yYEHUE MATEMAaTUYECKUX MOJIENIEH, METOIOB, COBPEMEHHBIX TEXHOJIOTUI
MapajuieIbHOTO MPOrpaMMHUPOBAHUS, MNPUOOpETeHHE YMEHHIl M HaBBIKOB MCIIOJIB30BAHUSA Ha
MIPAKTHKE CPENICTB Pa3paOOTKH W Cpel BBIMOIHEHUS MapalIeIbHBIX IMPOTPaMM MJIs PEIICHUS
TPYAOEMKHUX BBIYUCIUTEIBHBIX 3a/1a4.

1.2 3agaum qMCHUNINHBI.

OcCHOBHBIMU 3a7]a4aMH Kypca SIBJIIETCS OCBOCHHE CIEIYIOIINX TEM:
— Bsaenenwue B napamienbHy0 00paboOTKy TaHHBIX.
— IIpuHUUIIBI TOCTPOEHUS NapaUIeIbHBIX BEIYUCIUTEIBHBIX CUCTEM.

- OpraHI/I3aHI/I${ IIporpaMm Kak CUCTEMBI IIPOLECCOB.

— IlapamrensHO€ TPOrpaMMUPOBAHKE JIJIsi CUCTEM C OOIIEH TaMATHIO.
— Cucrema MPI.
— IIpunnumsl pa3paboTKu MapaiebHbIX aITOPUTMOB M IIPOTPAMM.
— Mopenn QyHKIHOHUPOBAHUS MapajlieIbHBIX POTPaMM.

— [lapannenbHble QJITOPUTMBI PEIICHUS TUIIOBBIX 3a/1a4.

1.3 MecTo AucuMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl.

JlucuumrHa OTHOCUTCS K BapuaTUBHOM yacTu 61o0ka b.1 Jlucuuminzel (MoLynn).

JucuummHa B3auMOACHCTBYET st POPMUPOBAHMS KOMITETCHIINH C TUCIUATUITMHAME Teopus
rpadoB U ee MPUIIOKEHUS.

TpeOoBaHnEM K «BXOAHBIMY» 3HAHHSIM SIBISIETCS TOHUMAaHWE OCHOB apXUTEKTypsl OBM wu
CETEeBBIX TEXHOJIOTHH, BIIAICHUE OCHOBAaMHU TPOrpaMMUpoBaHus Ha si3pikax C/C++ u Java.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO IMCHUIIUHE, COOTHECEHHBIX €
IUIAHMPYEMBIMHU pPe3yJibTaTaMU 0CBOeHHsI 00pPa30BaTe/IbHON NPOrpaMMbl.

N3yuyenue nanHoi yueOHON TUCIUTIIMHBI HAIIPaBIeHO Ha (POpMUPOBaHKE Y 00yUaIOIINXCS
npodeccuoHaNbHBIX KOMITETEHITUH

Ne | Unnekc Conepxanune B pesynbrare nzyueHus yaeOHON IUCIUITMHbBI
IL.I | KOMIET | KOMIETeHUUHU (WIn 00yyaronirecst T0JIKHbI
: EHIUU e€ yacTn) 3HATh yMeTh BJIAJETh
1. | TIK-3 CnocoO6HOCTBIO 3HaTh peaIn30BbIBATH BJIJIETh
KPUTHYECKHU anmnaparHble U | apauiesIbHbIE TEXHOJIOTUSMHU
MIEPEOCMBICIIUBATh IIPOrpaMMHBbIE MpOrpaMMbl  Ha | CO3/1aHUS
HAKOIUIEHHBIE OIBIT, | ACIIEKTHI JIOKaJIbHOM MHOTOIIOTOYHBIX
U3MEHATh IpU | peanusanuu KOMITBIOTEpE M B | IPWIOKEHUN  UId
HEOOXOIMMOCTH BUJ | MapauIeIU3Ma; CEeTH paboumx | cucreM ¢ oOmei
U XapakTep CBOEH | 3HATh CTAaHLMHA U YMETh | MAMSTHIO;
npodeccuoHanbHO | hopmasibHBIE U3MEHATH IIpU | BIAAETH
NEeATETbHOCTH. MOJIENH HEOOXOUMOCTH | HHCTPYMEHTAJIbHBI
[apajIeIbHOTO BUJI W XapakTep | MU CpEACTBaAMH
IPOrpaMMHUpPOBaH | CBOEH napajuIebHbIX
usi; po(eCCHOHAIBH | BBIYUCIUTEIBHBIX
3HaTh MOPUHUUIIBI | O IE€SITEIBHOCTH | U
OpraHu3aluu CYIIEPKOMIIBIOTEPH
B3alMOJICHCTBUS BIX CHCTEM.
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Ne | MUuneke ConepxaHue B pesynbrare usydenust yueOHOM TUCIUTIITMHBI
.11 | KOMIIET | KOMIIETCHIIMH (WU 00y4Jaronecs: TOIKHBI
SHIUN e€ 4yacTH) 3HATh yMeTh BJIA/IeTh
ACUHXPOHHBIX
MIPOLIECCOB
3HaTb OCHOBHBIE
MIOJTXOJIbI u
METOAbI
pacnapaienuBaH

W aJITOPUTMOB.

2. CTpyKTypa U cofepkaHue JUCHHUIIINHBI

2.1 Pacnipenesienne TPYy10€MKOCTH IMCHUILIMHBI 110 BUIaM padoT.

OO0mast Tpyno€MKOCTh JUCHMIUIMHBI cocTaBisieT 3 3ad.ea. (108 waco), ux pacnpenenenue
o BUAaM padoT mpenactasieHo B Tabiuie (as ctyaeHtoB ODO).

Bun yuebnoit paboTbl Bcero CemecTpsl
4acoB (uacel)
8

KonrakTHas pa6ora, B TOM YHCJI€:
AynuTopHbie 3aHATHSA (BCero):
3aHATUA JEKIMOHHOTO TUIA 16 16 - - -
JlaboparopHbie 3aHITHS 48 48 - - -
3aHATHS CEMUHAPCKOTO THIA (CEMUHApHI,
MIPAKTUYECKHE 3aHSTHSI) i ) ) ) )
HNuas koHTaKkTHasi padora:
Kontposb camocrostenbHoil pabotsl (KCP)
ITpomexyrounas arrectanus (MKP) 0,3 0,3
CamocTrosiTesibHas padoTa, B TOM YHcCJIe:
KypcoBas pabora - - - - -
[TpopaboTka yueOHOTO (TEOPETUUECKOTr0) MaTepuaa 2 2 - - -
BeinonHenne nHAMBUYaNbHBIX 331aHUH (ITOJrOTOBKA 4 4 i i i
COOOIIIEHUH, Tpe3eHTalni)
Pedepar - - - - -
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 2 2 - - -
KonTpoJas:
IlonroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh qac. 108 108 - - -

B TOM HCJIe KOHTAKTHasA | 43 | 643

pabora

3a4. e/l 3 3

[Tponenypa mpoMeKyTOUYHON aTTecTalluy MPOXOIUT B (popMme dK3aMeHa.

2.2 CTpyKTYpa AMCUUILIMHBI:

Pacnipenenenue BuoB yueOHOM pabOThI M MX TPYAOEMKOCTH 10 pa3zieiaM JTUCHUIUINHBIL.
Paznensl qucuuminHel, u3ydaeMele B 8 cemecTpe (ouHas popma).
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Bua npome:xyTo4HOH arTecTaluu: SK3aMeH.

KoJsimyecTBo yacoB
AynuropHasi| BHeaynuropHas
Ne HaumenoBaHue pa3sneiioB pabora pabora
Bcero KOHTPO
J | JIP | CPC
JIb
[TpUHIUIIBI TOCTPOCHHUS MapajlICIbHBIX
1. | PrHA p P 26| 4 | 12| 2 8
BBIYMCIIUTEIILHBIX CHCTEM
[TapannenpHOE MPOrpaMMHUPOBAHHE B CUCTEMAX C
2. pa’t poTpaMmHp 26| 4 | 12| 2 8
o01el maMsThIo
3. |[TapannenbHOe mporpammupoBanue Ha ocHoBe MPI 26 | 4 | 12 2 8
BBenenne B METOABI NTApaICILHOTO
4, A ARLIED 207| 4 | 12| 2 | 117
POrPaMMHUPOBAHUS
5.  |Kontpoub camocrositenbHoll pabotsl (KCP)
6. |[Ipomexyrounas arrecrauus (MKP) 0,3
HToro no IUCLHMIIINHE: 108 | 16 | 48 8 35,7

[Mpumeuanue: JI — nexmun, [13 — npakTrueckue 3anstus / cemunapsl, JIP — maboparopHbie 3aHATHS,
CPC — camocrosTenbHas paboTa CTyieHTa

2.3 Conep:xanue pa3aeaoB IUCHUINIUHDBI:

2.3.1 3angaTud JeKIMOHHOI0 THIIA.

Ne  |HaumenoBanme |Coaep:kanue pasnesia ®opma
pa3aena TEKYIIero
KOHTPOJIA
1 [TpuHIMIBI OrpaHuyeHus Ha 4acTOTY IIPOLIECCOPOB U 3anaun
MOCTPOCHHS MHOTOSIIEPHOCTb, CIIOKHBIE M ITPOCTHIE SI/Ipa.
napamnensHelx | [lyTu gocTwkeHus napasuienusma.
BBIYUCIIUTENLHBIX | ADXUTEKTYpa BBIYUCIUTEIHHBIX CHCTEM CTaTHIECKast
cHCTEM U IMHaAMHUYecKasi KOHBeHepu3anus.
BekTopHbIe BRIYHCIICHUS.
Cucremaruka OnMHHa.
[TpuMepbI CyTIepKOMITBIOTEPOB U KJIACTEPOB.
MonenupoBanue U aHAIU3 NapajIeIbHBIX
BBIYMCIICHUM.
2 [Mapannensnoe  |IIporeccsl 1 MOTOKH. 3anaun
nporpammupoBad |[Toroku Windows, kputudeckue cekiuu U cemadopsi.
ue B cucremax ¢ |ITotoku POSIX, MBIOTEKCHI.
obmieit mamsateo | OpenMP.
[Toroku Java, cuaxponuszanus. TpaH3aKIIMOHHAs
namste Clojure.
3 [Tapannensnoe  |Hactpoiika MPICH2. 3anaun
nporpamMmupoBat | Ctpykrypa nporpammsl MPI.
1€ Ha OCHOBE Oynkiun MPI.
MPI
4 BBenenue B IMoxcuer uncina Pi. 3agaun
METOJIBI YMHOKEHUE MaTpPHUIIBI HA BEKTOP.
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napajuieIbHOTO | YMHOXEHHE MaTpHIL.
IPOrpaMMHUPOBaH
us

No Paznen Tema nexnuu ConepxaHue JeKIuu

JEKIT

uu

1. ITpuHIMIIBL Apxurekrypa OrpaHudeHus Ha 4acToTy MPOLIECCOPOB U
MOCTPOCHUS napaiebHbIX MHOTOSI/IEPHOCTD, CJIOKHBIE U TIPOCTHIE APA.
HapajIeNIbHBIX  BBIYUCIUTEIBHBIX [Tytu noctrkeHus napauienusma:

BBIUHCIIUTENIBH CHUCTEM - KOHBeiepsl, napasuienbHas padoTa y3/ioB

BIX CUCTEM npoueccopa, npepsiBanus, DMA;
- A1Ipa, TOTOKU U MPOIIECCHI;
- MYJBTUIIPOLIECCOPHOCTD, O0I11ast IaMSTh;
- MYJBTUKOMITBIOTEPHI, pa3essieMasl aMsTh.
Cucremaruka OnuHHA, ASTAIM3AINS.
Crarndeckasi U JUHaAMHYECKast KOHBeepu3alusi.
BekTopHbIe BHIYHCICHUS.
Brruncnenus na GPU.
[Tpumepsl CynepKOMITBIOTEPOB U KIIACTEPOB.
OO6cyxenue 3a1a4 napauieabHOro
IPOTPaAMMHUPOBAHUS U TTAPAIJICIIEHBIX BBIYUCICHUH.

2. [TpuHIMIIBI MogenupoBanne 1 MoaenupoBaHHe U aHAJIU3 MapaJIEIbHbBIX
[IOCTPOCHUSA aHanu3 BBIYMCIICHH:
napajulebHBIX  MapauIeNbHBIX - rpad oneparuu-onepaH bl
BBIYUCIIUTENFH  BBIYHUCICHUI - OTIpeIeIeHNE BPEMEHH BBITTOJIHEHHS
BIX CUCTEM napauiebHOTO alropuT™Ma

- yckopenue, 3 (HEKTUBHOCTb U CTOMMOCTb,
MIPUMEPHI

- 3aKk0H Amjais, 3akoH ['ycraBcona-bapcuca.
N303¢dexktuBHOCTD, MpUMeEp pacueTa [1u.

3. [Tapannensnoe Ilpomecchr u motoku, [Iporeccst u motoku. CocrosiHue nmotoka. KonTekcr
nporpammupoB  Windows nporecca u noroka. leckpunrtopsl. [loroku sinpa u
aHue B MOJIb30BaTeNbCckue  moToku.  Omepauuu — Hax
cHCTeMax ¢ nporeccamu u norokamu B Windows.
oOmieit
MaMSTBIO

4. [MapannensHoe Ilpomeccst Unixu  Omepannu Haj mpoiieccamu W motokamu B UniX.
nporpamMmmupoB notoku Pthreads, [TnanupoBanue, aJTOPUTMBI IJIAaHUPOBAHMUSL.
aHue B IUTAHUPOBaHKE U Kpurepun onenku. Cunxponuszanus. Pemienue
CUCTEMaX C CUHXPOHM3ALMS 3aJaud  B3aUMHOIO HCKIodeHus. Kpuruueckue
oOriei cekrmu u cemadopsl Windows. Merotekchl B Linux.
NaMSThIO [TIpoGneMbl  CHXpOHHW3AIMHM:  TOHKH,  TYIHKH,

3a0pOIIEHHBIE 3aMKH.

5. [Mapamnensnoe  OpenMP Mogens, cneundpukanus W HOpuUMepbl  pabOTHI
pOrpaMMHUpOB oubmorexu OpenMP.
aHWe B
CUCTEMAX C
oOmeit




2.3.2 3aHATHA CEMUHAPCKOIO THIIA.

naMsATBbIO

[TapamnensHoe

IIPOrPaMMHUPOB
aHUE HA OCHOBE
MPI

[TapamensHoE

IpOrpaMMHUPOB
aHME HA OCHOBE
MPI

Bgenenue B
METOOBI
MapajieaIbHOTO
MIPOrPaMMHUPOB
aHus

Bsenenune B
METOJIBI
napasieIbHOTO
MPOTPAMMUPOB
aHus

MPI

MPI

He npenycMoTpensr

2.3.3 JlabopaTopHblie 3aHATHS.

Ne
3aHA
THS

Pazgen

[TapamiensHoe
IIpOrpaMMupoOBa
HUE B CUCTEMax
¢ o01en
NaMATBIO

[TapannensHoE
IporpaMMHpPOBa
HUE B CUCTEMaAX
¢ obmeit
HaMATBIO

[TapamnensHoe
IIpOrpaMmMHupOBa
HUE B CUCTEMax
¢ o01meH
NaMAThIO

Tema
J1abopaTopHOro
3aHATHA

IToroxu Windows.

ITotoxu Windows
3amava 1 u 2.

IToroxu Windows
3agada 3 u 4.

Mopnenb, cnenudukanus 1 npumepsl padotsl ¢ MPI.
Omnepanuy nepesay JaHHBIX.

Tunst B  MPI.  T'pynmsi,
BUpTyasbHbIe TOrTooruu MPI.

KOMMYHHKAaToOpsl U

YMHOKXEHHUE MaTpULbI HA BEKTOP.

YMHOXEHHE MaTpPHLL.

OnTumu3zanys 0OJHOIIOTOYHOTO YMHOKEHHUS: KEIl
nporieccopa, memset.

Jlentounas cxema, npumep MPI.

YMHOXEHME Marpull: anroputMm Pokca, aaroputm
K5HHOHa.

MarpuuHoe npezacrasienue rpados. 3ajaua noucka
BCEX KpaT4yauIlnX IyTEH.

Coaep:xanue J1a00paTopHOro ®opma

3aHATHSA TeKyIIero
KOHTPOJIA

Paz6op mpumepoB paboThI ¢ 3anaun

MIOTOKaMH, KPUTUYECKUMU
CeKIUSIMU U ceMadopamH.

Peanu3zanus ymMHOXKEHUS BeKTOpa 3ajadu
Ha yucio. Peanuzanus

CKaJISIPHOTO YMHOMXEHHSI

BEKTOPOB.

Peanuzanus yMHOXEHUSI MaTpulibl  3agadu
Ha BekTop. Peanuzanus
YMHOXEHUSI MaTpHII.



10.

11.

12.

13.

[TapannensHoe
pOrpaMMHUpPOBa
HUE B cUCTEMax
c o0mieit
NaMSThIO

[TapannensHoE
IpOrpaMMHUpPOBa
HUE B CUCTEMax
¢ o01eNn
MaMATbIO

[TapannensHoe
porpaMmmMupoBa
HUE B cHUCTEMax
¢ obmeit
NaMSThIO

[TapannensHoE
IPOrpaMMHUpPOBa
HUE B CUCTEMax
¢ o01en
MaMAThIO

[TapannensHOE
MPOrpaMMHUpPOBa
HUE B CUCTEMaxX
¢ obOmeit
NaMATbIO

[TapannensHOE
MPOrpaMMHUpPOBa
HUE B CUCTEMaX
¢ o01en
NaMATbIO

[TapannensHOE
pOrpaMMHUpPOBa
HHUEC B CUCTEMAX
¢ o0miei
HaMsATBIO

[TapamiensHoE
IIpOrpaMmMHupOBa
HUE B CUCTEMax
¢ o01en
NaMATBIO

[TapannensHOE
pPOrpaMMHUPOBa
HHUEC B CUCTEMaAX
¢ o0mieit
IIaMATBIO

[TapannensHOE
porpaMmmMupoBa
HUE Ha OCHOBE

[Toroku Pthreads B
Linux.

IToroku Pthreads
3agada 1 u 2.

IToroxu Pthreads
3agaya 3 u 4.

BBenenue B
OpenMP.

OpenMP 3anava 1 u
2.

OpenMP 3anaua 3 u

4.

[Toroku Java.

Javaszagaua 1 u 2.

Java 3agaya 3 u 4.

Beenenue 8 MPI.

Paz6op mpumepoB paboThI ¢
IIOTOKaMH1 U MBIOTCKCaMU.

Peanu3anus yMHOXKEHUS BEKTOPA
Ha yucio. Peannzanus
CKaJISIPHOTO YMHOXEHHUSI

BCKTOPOB.

Peanu3zanus yMHOKEHUSI MaTPUIIbI
Ha BeKTOp. Peanusanus

YMHOXKCHHA MaTpuil.

Paz6op mpumepos.

Peanu3zanus ymMHOXKEHUSI BEKTOpa
Ha yucio. Peanuzanusg
CKaJISIPHOTO YMHOKECHHUSI

BEKTOPOB.

Peanu3zanus yMHOKEHUSI MaTPUIIbI
Ha BeKTop. Peanusanus

YMHOKCHH MaTpUll.

Paz6op mpumepos.

Peanuzanus yMHOXKEHUSI BEKTOpa
Ha yucio. Peanuzanus
CKaJIIPHOTO YMHOXXEHHS

BEKTOPOB.

Peanuzanus yMHOXKEHUST MaTPULIbI
Ha BeKTop. Peanusanus

YMHOXCHUA MaTpPHUII.

Hactpoiika MPICH2. Pa36op

IIPUMEPOB.

3agaun

3amaun

3agaun

3amauu

3agaun

3agaun

3amaun

3agaun

3agaun

3agaun



14.

15.

16.

MPI

[Tapannensnoe  MPI 3amaua 1 u 2. Peanusanus yMHOXKEHUS BEKTOPA
IporpaMMHpOBa Ha uyucino. Peannzanus
HUE Ha OCHOBE CKaJISIPHOTO YMHOXEHHUSI
MPI BEKTOPOB.
[Tapannensnoe  MPI 3anaua 3 u 4. Peanu3zanus yMHOKEHUS MaTpPULIbI
IporpaMMHpOBa Ha BekTop. Peanuzanus
HUE Ha OCHOBE YMHO)KEHUSI MaTpULL.
MPI
NunuBuyanbHbie Jlokitaipl, 3amura NpoOeKTOB.
3aJJaHus

2.3.4 IlpuMepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboThl - HE TPEAYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOANYECKOT0 00ecTiedeHusl VIS CAMOCTOATEIbHOM PadoThI
00y4AIOIIUXCS MO TUCHHILTTHHE

Hepeqeﬂb y‘{eﬁﬂo-MeTogmqecm)ro o0ecrneuyeHu AUCHHUIIINHBI 110

Neo Bux CPC .
BBINOJIHEHHIO CAMOCTOSITEJIbHOI padoThl
[TpuHIUTIBL [TporpammupoBanue Ha JAVA [Tekcr] : yuebnoe nocodue / C. I.
IIOCTPOEHUA Cununa, A. B. YBapoBa ; M-Bo o6pa3oBanus u Hayku Poc.
IapajuIeIbHbIX ®enepanyn, Kybanckuii roc. yH-T. - Kpacronap : [Kybanckwuii
BBIYHCIIUTEIbHBIX rocynapcTBeHHbI yHuBepcutet|, 2016. - 117 c. : un. - bubnuorp.: c.
1 |cmcTem 116. - ISBN 978-5-8209-1215-3
Crangaptsl 0(OpMIICHHS HCXOIHOTO KOJa MPOTpamMM U
COBPEMEHHBIE MHTETPUPOBAHHBIE CPEIBI PA3paOOTKH MPOrPAMMHOTO
obecmeuenus: yueb.-meron.nocodue. FO.B. Konbiios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacuomap: Ky6anckwuii roc.yn-t, 2017
[MTapannensHoe [TporpammupoBanue Ha JAVA [Tekcr] : yuebnoe nocobue / C. I
IIpOrpaMMHUpPOBaHUE Cununa, A. B. YBaposa ; M-Bo o6pa3oBanus u Hayku Poc.

B cUcCTEMAax ¢ o01ein
IIaMATBIO

®enepanun, Kybanckuii roc. yH-T. - Kpacnonap : [Kybanckwuii
rocyaapcTBeHHbI yHuBepcuTeT|, 2016. - 117 c. : ui. - bubnuorp.: c.
116. - ISBN 978-5-8209-1215-3

Crangapthl 0(OpMIIEHHS HCXOIHOTO KOJa MPOTrpamMmMm U
COBpPEMEHHbIE HHTETPUPOBAHHBIE CPE/Ibl Pa3pabOTKH MIPOrPaMMHOIO
obecnieuenus: yueb.-meron.nmocooue. 0.B. Konbiios, A.B.YBapoga,
C.I'Cunnna [u ap.] — Kpacnonap: Ky6anckuii roc.yH-1, 2017

[TapannensHOE
MIpOorpaMMHUpPOBaHUE
Ha ocHoBe MPI

[TporpammupoBanue Ha JAVA [Tekcr] : yue6HOe nocodue / C. T
Cununa, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.
®enepanuu, Kydanckuii roc. yH-T. - Kpacnomap : [Kybanckuii
rocynapcTBeHHbId yHuBepcutet], 2016. - 117 c. : ui. - bubnuorp.: c.
116. - ISBN 978-5-8209-1215-3

Cranaaptbl 0(OpMIICHHS UCXOIHOTO KOJIa IPOTpaMM U
COBpPEMEHHbIE HHTErPUPOBAHHBIE CPeJIbl pa3paboTKU MPOrPaMMHOTO
obecmeuenus: yueb.-meron.nocodue. FO.B. Konbiios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacuomap: Ky6auckwuii roc.yn-t, 2017
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IlepedyeHb y4eOHO-METOAUYECKOTO O0ecTedeHUs TN CIUIIINHBI 110

Ne Bun CPC .
BbINOJHEHHK) CAMOCTOSITEJIbHOI PadoThI
BBenenue B MeTobl [TporpammupoBanue Ha JAVA [Tekcr] : yue6Hoe mocodue / C. I.
rapauieaIbHOTO Cununa, A. B. YBaposa ; M-Bo o0pa3oBanus u Hayku Poc.
MPOrPaMMHUPOBAHUS ®denepanuu, Kydanckuii roc. yH-T. - KpacHonap : [Kybanckuii
rocynapcTBeHHbId yHuBepcurer], 2016. - 117 c. : ui. - bubnuorp.: c.
4 116. - ISBN 978-5-8209-1215-3

Crangaptsl 0(OpMIICHHS HCXOHOTO KOJa IIPOTPaMM H
COBpPEMEHHbIE HHTEIPUPOBAHHBIE CPeJbl pa3paboTKU MPOrPaMMHOTO
obecreuenus: yaeod.-meron.nmocooue. FO.B. Konbiios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacaomap: Kybanckwuii roc.yn-t, 2017

Y4eOHO-MeToInYeCKUe MaTepUabl Il CAMOCTOSTEIBHON paboThl 00YYAIOIIMXCS U3 YKCIia
WHBAJIUJIOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU 3710poBbsi (OB3) mpenocraBisitoTcs B
dbopMax, aTanTUPOBAHHBIX K OTPAHUYEHUSAM HX 3J0OPOBBS U BOCIIPUATHS UH(POPMALIHH:

Jist Ut ¢ HapyIIEHUSIMH 3pSHHS

— B IIe4aTHOU popme yBeIHMUEHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

Jlis U1 ¢ HapyIIeHUSIMH CTyXa:

— B miedaTHoi opme,

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapara:

— B [TIeYaTHOU (opme,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

JlaHHbIi TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHUHICHTA
00yJarommxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH

B coorBerctBumn ¢ tpedoBanusmMu PI'OC B mporpaMMa AHUCHUIUIMHBI [PEAYyCMaTpUBAET
UCIOJIb30BaHUE B y4eOHOM Mpoliecce claelyromux o0pa3oBaTe/ibHble TEXHOJIOIUU: YTEHUE JIEKLIUH
C HCIOJb30BAaHUEM MYJIbTUMEIUNHBIX TEXHOJOTUH; METOJ MalblX TpyIH, pa300p MpakTHYECKUX
3a/1a4 U KEHCOB.

[Tpu 0OyueHuu UCHONB3YIOTCS CelyIoIHe 00pa3oBaTeIbHble TEXHOIOTHU:

— TexHomoruss KOMMYHUKaTMUBHOTO o0Oy4yeHMs — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH CTYIEHTOB, KOTOpas sBiseTcsl 0a30BOH, HEOOXOAMMOW st
a/1anTaluy K COBPEMEHHBIM YCIOBUSAM MEXKYIBTYPHONH KOMMYHHKAIIH.

— TexHonmorust pa3HOypOBHEBOIO (Iu(EepeHIIMPOBAaHHOTO) OOy4YeHUsI — TpeAroaraeT
OCYIIECTBIICHUE II03HABATEIIBHON JIEATENBHOCTH CTYAEHTOB C YYETOM MX WHIMBHIYaJbHBIX
CIOCOOHOCTEH, BO3MOXHOCTEH W HHTEPECOB, MOOUIPSAs HMX pPEalM30BbIBaTh CBOM TBOPUECKUI
noreHuuan. Co3gaHue MW HUCNONb30BAHME JMATHOCTHMUYECKUX TECTOB SBISIETCS HEOTHEMIIEMOMN
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHomorust MOAYIBHOIO 00yYeHHS — IPEAYCMATPUBALCT JI€JICHUE COEPIKAHUS TUCIUIITUHBI
Ha JIOCTaTOYHO aBTOHOMHBIE pa3/iesibl (MOAY/M), MHTETPUPOBaHHbIE B OOIINI KypC.

— HWudopmanmonno-kommyHnukauonnsie  TtexHonmorun (UKT) -  pacumpstor  pamku
00pa30BaTeNbHOTO MPOIECCa, TMOBBINIAsg €ro MPAaKTUYECKYI0 HAIMPaBIEHHOCTh, CIIOCOOCTBYIOT
MHTCHCU(UKAIMM  CaMOCTOATENbHOM paboThl yyalluxcs W MOBBIIIEHUIO IO3HABaTEIbHON
aktuBHOCTH. B pamkax KT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHONMOTUs UCMONB30BaHHUS KOMIBIOTEPHBIX MpOrpaMM — TO3BOJIAET 3PPEKTUBHO
JIOMIOJTHUTH Tpoliecc 00y4eHus SI3bIKY Ha BCEX YPOBHSX.
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— VHTepHET-TeXHOJOTUH — TMPEJOCTABISIOT IIMPOKHE BO3MOXHOCTH  JUIsi  TOHCKA
nHpopMaIuu, pa3paboTKH HAyYHbIX TPOEKTOB, BECHUS HAyYHBIX UCCIICTOBAHUA.

— Texuomorus WHIANBUAYAJIHU3allun 06yquM51 — IIoOMOract pceajlnu30BbIBaTb JMYHOCTHO-
OpHCHTHpOBaHHLIﬁ noaxoHd, yUuThiBasd MHAWBHUIYAJIbHBIC 0COOEHHOCTHU U HOTpGGHOCTI/I yJaluuxcs.
- HpOGKTHaH TCXHOJIOI'us - OpPHUECHTHUPOBAHA Ha MOICIUPOBAHHUEC COIIMaJIbHOI'O

B3aMMOJCUCTBUS YUYalIMXCS C LEJIbI0 pEeUIeHHs 3a/Jadd, KOTopas OIpenessercs B paMKax
po¢eCCHOHAIBHOM MOATOTOBKH, BBIJIEIISAS TY I HHYIO IPEIMETHYIO 00JIacTb.

— Texuomoruss oOy4eHHs] B COTPYIHHYECTBE — peaM3yeT HJCI0 B3aUMHOIO OOy4YeHHUs,
OCYIIECTBIISAA KaK UHIUBUIYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTbH 32 PEIICHHE YUeOHBIX
3ajay.

— MUrpoBas TexHonorus — MO3BOJSET pPa3BUBaTh HABBIKK PACCMOTPEHHUS psla BO3MOXKHBIX
CrocoOOB peuieHus: MpoOiieM, aKTUBU3UPYS MBILIUICHWE CTYICHTOB U PAcKpbiBas JIMYHOCTHBIN
MOTEHIIMAJ KaXKAO0TO YJaIierocs.

— TexHomorusi pa3BUTUS KPUTUYECKOTO MBIIUIEHUS — CHOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIOCOOHON KPUTHYECKHM OTHOCUTHCA K HMH()OPMALUU, YMEHHIO
oTOMpaTh HHPOPMAIHUIO [T PEIICHHUS TOCTABICHHOM 3aJa4H.

KommnekcHoe wucmonb3oBaHHe B Y4e€OHOM IMPOILIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHN
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEUICKTYyaIbHYI0 aKTUBHOCTh, PAa3BUBAIOT II03HABATEIbHBIC
MIPOLIECCHI, CIIOCOOCTBYIOT (hOPMUPOBAHUIO KOMIETEHIIMNA, KOTOPBHIMHU JOJKEH 007a1aTh Oyaymuit
CTICLIUAJIHCT.

OcHOBHBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH BKIIIOUAIOT B CE0sL:

— paboTa B MaibIX Tpynmnax (KOMaHJE) - COBMECTHAs JEATEIbHOCTh CTYICHTOB B TPYIIIE MO
PYKOBOZACTBOM JIM/Iepa, HANpaBICHHAs HA pelIeHHe OO0Iel 3a1a4u MyTEM TBOPUYECKOTO CIOKEHUS
pe3ylbTaToB MHAWBUAYaJbHOH paOOTBI UIEHOB KOMAaHIbl C JICJICHHEM TIIOJHOMOYHMHA U
OTBETCTBEHHOCTH;

— TMPOEKTHAsl TEXHOJOTHUS - WHAWBHUAyaJlbHAs WU KOJUIGKTHBHAsl AESITEIBbHOCTH MO OTOOpY,
pacrpesielieHI0 U CHCTeMaTH3allud MaTepHalia 1Mo OIpEeNeICHHOW TeMe, B pe3ylbrare KOTOpPOU
COCTABIISICTCS IPOEKT;

— aHamu3 KOHKPETHBIX CHUTYallMd - aHajiW3 peajbHBIX MPOOJIEMHBIX CHUTYyallMid, WMEBIIMX
MECTO B COOTBETCTBYIOIIEH 007acTh MpodecCHOHATBHON NesATeNbHOCTH, W TIOWCK BapUaHTOB
Jy4IIUX PELICHUN;

— pa3BUTHE KPUTHUYECKOTO MBIIIICHUS — 00pa3oBaTeibHas ACATEIbHOCTh, HAlpaBlieHHAs Ha
pa3BUTHE Yy CTYAEHTOB Pa3syMHOro, pe(hIeKCHBHOTO MBINUICHHUS, CIIOCOOHOTO BBIJIBUHYTH HOBBIC
UJICU U YBUJIETh HOBbIE BO3MOXHOCTH.

[Momxox pa3bopa KOHKPETHBIX 3a7ad W CHUTYallMid IIUPOKO HCIIONB3YEeTCS  Kak
npernojiaBaTeNieM, TaKk M CTyJE€HTaMHM BO BpeMs JIEKLIMH, JJaOOpaTOpPHBIX 3aHATUH M aHalIn3a
Pe3yIbTAaTOB CAMOCTOATEILHON PabOThl. DTO 00YCIOBICHO TEM, YTO MPHU UCCIICIOBAHUH U PEIICHUN
KaX/10l1 KOHKpETHOM 3aJjauil UMEeTCsl, KaK MPaBUII0, HECKOJIBKO METO/I0B, a 3T0 TpedyeT pa3dopa u
OLIEHKH IIeTION COBOKYITHOCTH KOHKPETHBIX CUTYAIIHA.

KOJIMYECTBO
Hcnonb3yemble MHTEpaKTUBHBIE 00pa30BaTEIbHBIC
Cemectp | Bug 3anarus MHTEPaKTUBHBIX
TEXHOJIOTUH
4acoB
[IpakTuueckue 3aHATUS B pexuMax
8 JI, JIP B3aUMOJICUCTBUSl «IIPEMNO/IaBaTelib — CTYICHT» H 14
«CTYIEHT — CTYIEHT»
Hroro 14

Tembl, 3amaHusi W BONPOCHI JJISI CaMOCTOSITENIBHOM paOOThl MpHU3BaHBl CHOPMHUPOBATH
HaBBIKM TIOMCKa HWH(POpPMALMU, YMEHHsS CaMOCTOSTENbHO pacIIupsATh M YIIyOJATh 3HaHUS,
ITOJIyYEHHBIE B XO€ JIEKITMOHHBIX Y MPAKTUYECKUX 3aHATHM.

[Toaxon pa3bopa KOHKPETHBIX CUTYaIHH IHUPOKO UCIONb3YeTCs Kak MpernogaBaresieM, Tak U
CTYAEHTaMH MpHU MPOBEJACHUN aHAIN3a Pe3yIbTaTOB CAaMOCTOATEIbHON PaOOTHI.
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Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI MPEAYCMOTpPEHA OpraHu3alus
KOHCYJIBTAllUM C UCTIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

Jnst i ¢ HapyleHUus MU 3pEHUS:

— B IIeyaTHOM (opMe yBEIHMUEHHBIM HIpUQTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jlist U1 ¢ HapyIICHUSAMH CITyXa:

— B TIeYaTHOU (opme,

— B hopMe 3IEKTPOHHOTO JOKYMEHTA.

st i1 ¢ HapylIeHUsIMHM OTIOPHO-JIBUTATENIBHOTO amapara:

— B Ile4atHou (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jnis nun ¢ OrpaHWYeHHBIMH BO3MOMKHOCTSIMH 3[IOPOBBSI MIPEyCMOTPEHA OpraHu3alus
KOHCYJIBTALUN C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

JlaHHblil MepeyeHb MOXKET ObITh KOHKPETU3HPOBAaH B 3aBUCHUMOCTH OT KOHTHUHIEHTA
00yJarommxcsl.

4. OueHoYHbIE CPeCTBA A/ TEKYIIEero KOHTPOJISl yCIeBAeMOCTH M ITPOMe Ky TOUHOM
arTecTaluM

4.1(I)0H]1 OLHCHOYHBIX CPEACTB JJIA IPOBECACHUSA TEKYIHICT0 KOHTPOJIA.

1. 3agaun

B xoze BBINONHEHHS Ta00PATOPHBIX PAOOT CTYIAEHTAM PETaraeTcst C MOMOIIBIO MATH TEXHOIOTH
napasuieIbHOTO IPOrPAaMMHUPOBAHHSI BBITIOJIHUTE YETHIPE 3aIaHUs: YMHOXKCHHUE BEKTOPA Ha YKMCIIO,
CKaJISIPHOE TMPOU3BE/ICHHE BEKTOPOB, YMHOKCHHE MaTPHIIbI HA YHCIIO, IPOU3BEACHUE MATPHIL.
Texnomoruu: moroku Windows, noroku Pthreads, moroku Java, OpenMP, MPI. Pe3ynbrarst
BpPEMEHH BBIIIOJIHEHUS Ha OJHOM M TOM K€ 00beMe BBHIUYHCIIEHUI HEOOXOMMO 3aMEPSTh Ha OHOM,
JIBYX U YETBIPEX MMOTOKAX, 3aliCaTh B TAOJIMIlY U POAHATHU3UPOBATh.

2. [IpoekTsl.

CryneHTaM npeuiaracTcsi BBIIIOJIHUTE IPOEKTHI B KOMaHJax 2-3 4e0BeKa, IOATOTOBUTH U
3aIIATHUTH JTOKJIAJ I10 TEME IIPOEKTA, OATOTOBUTh TE3UCHI ISl y4aCTUs B CTYAEHYECKON
koH(pepenun GKTullM i crarbio 171 MyOIuKaIUK B XKypHaie, ory0JIMKOBaTh UCXOAHBIN KOJ
Ha GitHub.

Tembl IPOEKTOB:

1. MMX/SSE

C nmomouIp0 BEKTOPHBIX MHCTPYKLMI niporieccopa MMX wnu SSE BBIOIHUTH OAHY U3 ONlEepaiuil:
- CKaJILIPHOE IIPOU3BEICHUE BEKTOPOB;

- YMHOXEHUE MaTpPHULI;

- HAXO0XJICHUE MUHUMYyMa;

[TpoTtectupoBaTh Ha OOJIBIIOM 00bEME TAaHHBIX U CPABHUTH C OJJHOIIOTOYHON peanu3aiuen.

2. OpenCL

C nomombto OpenCL BBITOTHUTE OJHY U3 ONEPALIHiA:

- CKQJIIPHOE MPOU3BECHHUE BEKTOPOB;

- YMHOKEHUE MATPHII;

- HAXOKJICHUE MUHUMYMa;

[IpotectupoBath Ha 6OJIBIIOM 00BEME JAaHHBIX U CPABHUTH C OJTHOTIOTOYHOM pean3aluei.
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3. Nvidia Cuda

C momompio Nvidia Cuda BEINOTHUTE OJTHY U3 OTIEpaIUii:

- CKaJIIPHOE TIPOU3BE/ICHUE BEKTOPOB,;

- YMHOYKCHUE MATPHIL;

- HAXOXK/ICHHE MUHUMYMa;

[TpoTectupoBaTh Ha OOJIBIIIOM 0ObEME JaHHBIX U CPABHUTD C OJHOIOTOYHOMN peain3aliueii.

4. WebCL

C nomomipto WebCL BBIMOTHUTE OJIHY U3 OTIEPALTHI:

- CKaJISIPHOE MTPOU3BEJICHNE BEKTOPOB;

- YMHOXEHUE MaTPHII;

- HAXO0XJICHUE MUHUMYMa;

[IpoTtecTrpoBath Ha 6OJIBIIIOM 00BEME JaHHBIX U CPABHUTH C OJTHOIIOTOYHOM pean3aliueii.

5. Web Workers

C momomnisio Web Workers BBITOJTHUTE OJTHY U3 OTICPAIIHIA:

- CKaJIIPHOE IIPOU3BE/ICHUE BEKTOPOB;

- YMHOKE€HUE MaTpull;

- HaXOKJCHNE MUHUMYMa;

[IporecTupoBaTh Ha 00JIBIIOM 0OBEME JJAHHBIX U CPABHUTH C OJJHOIIOTOYHON peain3aluen.

6. Cilk

C nomorpio Cilk BBIMOTHUTE OIHY U3 ONIEPALIHIA:

- CKQIIIPHOE TIPOU3BE/ICHNE BEKTOPOB;

- YMHO)KCHUE MATPHIL;

- HaXOXKJICHIE MUHUMYMa,

ITporecTupoBaTh Ha OOJIBIIOM 00BEME JTAHHBIX U CPABHUTH C OJJHOMOTOYHON peanu3anuei.

7.TBB

C nomomipto TBB BEIOMHUTE OAHY U3 OTEepaIuii:

- CKaJIsIpPHOE ITPOU3BEIEHUE BEKTOPOB;

- YMHOXEHUE MaTPULI;

- HAXO0XJICHUE MUHUMYMa;

[IporecTrpoBaTh Ha 0OJIBLIIOM 00BEME TaHHBIX U CPABHUTH C OJJHOTIOTOYHOM peain3aluen.

8*. HanmucaTtp mporpammy, MepeHOCSIIYI0 3aMyIIeHHBIN MPOIECC ¢ OAHOM BUPTYATHbHON MAIIMHbBI
non ynpasienrem OC Linux Ha Ipyryto.

9%*. Peanu3oBath npuMep napajuieabHON 00paboTKH TaHHBIX Ha miardopme Android.

10*. Peanu3oBath puMep napaiesibHoi 00paboTku qaHHbIX cpeactBamu Trik DSP umun
STM32F4 DSP.

11*. Peammn3oBars moss3oBarenbeckre noToku st OC Linux win Windows.
12*. Peann3oBaTh MHOTOIIOTOYHOCTh HA MUKpOKOHTpoJuiepe STM32 (ssampo Arm Cortex).

13*. 3anaya B katayore 1.NStars — OMCK ONTUMAJILHOTO MapUIpyTa U MapaMeTpOB MUCCUU TIO
HCCIIEIOBAaHUIO 3B€3/1 U IOUCKY BHE3EMHOM JKHU3HH.
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14*. Peanu3oBath MporpaMMy MoMcka ONTUMAIBHOM pa3pe3KH 3aJaHHOTO MPSMOYTOJIbHUKA (JICHTA)
WJIM MHOKECTBA 3a/IaHHBIX MPSIMOYTOJbHUKOB (JINCThI) HA MHOKECTBO 3aJJaHHBIX BBITYKJIBIX
MHOTOYroJIsHUKOB. [Ipu pa3peske Bce 3a1aHHBIC BHITYKIIBIE MHOTOYTOJBHUKH HE JOJDKHBI
nepecekarbcs. bonee onTUManeHOM cuUTaeTcs Ta pa3peska, pu KOTOPOi BhICOTa
MCTOJIb30BAHHOTO MPSAMOYTOJIbHUKA MEHbIIIE (JICHTA) WA KOJIMYECTBO UCTIOIH30BAHHBIX
MPSMOYTOJIbHUKOB MEHBIIIE (JIUCTHI).

15%*. 3amaya B karanore 2.MedClassify — knmaccudukanus METUIIMHCKUX YCIIYT.

16*. PeannzoBats nmapasienbHoe 00ydeHne U paclio3HaBaHue N300paKeHUH CBEPTOYHBIMU
HEHpOHHBIMU ceTsMu 110 Oaze ImageNet.

17*. Peanu3oBaTh mpo3payuHo napaienbHoe Berauciienue findall, label wim uctuaHOCTH TipequKaTa
B SWI Prolog ¢ ucnonb3oBanuem notokoB Ha CPU miu GPU.

18*. Peanu3oBarh OMOIMOTEKY IS MPO3pavHbIX NapaienbHbix Beraucienuid Ha GPU B Clojure.

19*. HanucaTh npuiioxeHue, onpeensioniee Ha3BaHue KOMIaHUU WK UM (Hu3. Tu1a 1no
[IOYTOBOMY aJIpecy.

20*. Harmucatp BeG-cepBHC, ONPEIENISIONINI IOJT BIIaeblla aKKayHTa B HHCTarpaMme.

21*. HanmcaTh NPUIIOKEHHE JJIs1 aBTOMATHYECKOTO YIPaBIeHU KaMaHusiMu B SIHaekc [Iupekt
JUIl NHTEPHET-Mara3uHoB.

22%*, PeanuzoBathb 06yquHe H PaCIIO3HABAHUEC I'OJIOCOBBIX KOMAaHA AJIA MOOMJIbHBIX pO6OTOB.

23*, Hamucarte IIPUITOKCHUC IUIS ITOUCKA CXOXKUX I10 IMTapaMeTpaM aKKayHTOB B COLl. CCTAX C
3aaHHBIM MHO>XECTBOM aKKayHTOB.

24%*, Peann3oBaTh JOKAJIU3AIUIO U ONPECIICHUE Pa3MEepOB OrKaiiiero 00beKTa mo
M300paXEHUIO C IBYX KaMep U IJaHHBIM JaTYUKOB PACCTOSHUS B PEalbHOM BpEMEHHU.

25*. Peanu3oBaTh YT€HUE JOPOKHON pa3METKU B pealbHOM BPEMEHH JUIsl MOOMIIBHOTO poloTa.

26*. Peann3oBaTh MallMHHOE 06yquHe OINTUMAaJIbHON MOXOAKH HA MECTHOCTH AJIs1 MHOTOar€HTHOMH
CUCTEMBI XCKCAaIIoa0B.

27*. Peanu3oBaTh MalllMHHOE 00Y4Y€HHE ONTUMAJIBHBIX TAPAMETPOB €3/1bI 110 JIMHUU JJIs
MHOT'OAar€HTHON CHUCTEMBI KOJIECHBIX POOOTOB.

28*. Peanu3oBaTh CHCTEMY pacro3HaBaHUS JKECTOB MO JAHHBIM OT MEPYaTKH C JaTYMKaMH U3ruda
Ha MaJbliax.

29%*. Peanu3oBaTh CHCTEMY paclo3HaBaHUS JKECTOB 110 JAHHBIM OT JATYMKOB cMapTOHA.
30*. Peanmm3oBath CHCTEMY COCTABJICHUS ONTHMAIBHBIX PACITUCaHUi s (paKyiIbTeTa.
31*. Peanu3zoBaTh nojcucTeMy IJIaHUpOBaHuUs OTIycKOB At CRM.

32*. Peanu3oBaTh cucTeMy IJIaHUPOBAHUS 3aKa30B noctaBiiukam st MoitCkiaz, Kitacc365 nnu
1C: Ilpennpustue.
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33*, Peanu3oBath cepBep IS yIpoIIeHHo# Bepcun mporokoia ModBus o TCP/IP (6unapHblit 1
ASCII Bapuant), UDP, Be6-coketsl u kinenToB Ha C/C++, Java, Android u JavaScript mis
OJTHOBPEMEHHOM 3aITMCH U YTEHHS TAHHBIX IO Pa3HBIM ITPOTOKOJIAM.

4.2 ®oHJ OLIEHOYHBIX CPEICTB JJIfl IPOBEAeHUA MPOMEKYTOYHOM aTTeCTaAlMH.

BOHpOCH JJIA HpOMeX(YTOQHOfI aTTeCTallU IO UTOTraM OCBOCHUS OVCLUIIIINHBI.

1.YpoBHHu pacnapauienvBaHus BBIYMCICHUI: HE3aBUCUMOCTb Y3JIOB,
KOHBelepu3alus, napasuleibHble U pacIPEICICHHbIE BHIYUCICHUS.
OnpeneseHne NOHATHN: TapAJUIEIbHBIE BBIYUCICHUS, CYIIEPKOMIIBIOTED,
KJIacTep.

2.Heo6x01MMOCTh BBICOKOITPOU3BOAUTEIbHBIX BhIYUCIIEHUHN. [IpuanHbI
OrpaHUYEHUS POCTa TAKTOBOW 4acTOTHI IporieccopoB. Kimaccuduxanus
®nunna (SISD, SIMD, MISD, MIMD), noHsaTHe MyJIbTHIIPOLIECCOPOB 1
MYJIBTUKOMITBIOTEPOB.

3.CISC- u RISC-npouieccopsl. OcHoBHbIE uepThl RISC-apXuTeKTypBhl.
4.11oBblIlIEHNE TIPOU3BOAUTEIBHOCTH IIPOLIECCOPOB 3a CUET KOHBEHEpU3alUH.
VYcnoBus oNnTUMaIBHOTO (PYHKIIMOHUPOBAHUS KOHBEHepa.
5.CynepkoHBeliepHbIE U CylepCKasIpHbIe ITpolieccopbl. Brinenenue
He3aBHcUMO pabotaromux ycrpoiicts: U, FPU, MMU, BPU.

6.[1oBpIIIEHNE TPOU3BOUTEIBHOCTH IPOLIECCOPOB 3a CUET BBEACHUS
Kam-namsatu. Kommu: equnsiid, ['apBapackuii, ¢ mpsMon 3amuchbio, ¢ 0OpaTHON
3aIUChIO.

7.CoriiacoBaHue K311l B MyJIBTUIIPOLECCOPHBIX CHCTEMAax C 00LIel NaMsThIO.
8.ITporpamma, npoueccop, npouecc. OCHOBHbIE COCTABIISAIOLIME MPOIIECCa,
COCTOSIHMS ITpoLiecca.

9.Bunpl pecypcoB: anmnaparHble, IpOrpaMMHBIE, aKTUBHbIE, IACCUBHBIE,
JIOKAJIbHBIE, pa3AeisieMble, IOCTOSIHHBIE, BPEMEHHBIE, HEKPUTHYHBIE,
KPUTHYHBIE.

10.Tumns! B3auMoAEHCTBHUS MPOLIECCOB: COTPYAHUYAIOLINE U KOHKYPUPYIOIIHE
npouecchl. Kputnueckue cexum, B3auMHOE HCKITIOYEHHE TPOLIECCOoB (3a1a4).
[Tpo6embl, BO3HUKAIOIINE P CHHXPOHU3ALMY 3a/1ay.

11.MexaHu3mbl B3aMMOZICHCTBUS POLIECCOB. Pa3aensiemast naMsTh.
12.MexaHu3mbl B3auMoaencTBus npoueccoB. Cemadopsl.

13.MexaHu3Mbl B3auMOACHCTBUS TTpoiieccoB. CUTHANIBI, COOBITHSI.

14.ITotoku (HuTH, threads). CpaBHeHue ¢ porieccaMu. Pecypchl, IpHOPHUTETHI.
15.Anroputm [lexkepa.

16.Co31anme, yHUUTOXKEHHUE U O’KUAAHUE 3aBeplIeHus paboThl NOTOKOB Windows.
17.Cunxponusanus notokoB. Kpurnueckue cexunn Windows.

18.Co3nianme, yHUUTOXKEHNE U O’KUAAHUE 3aBeplieHus: paboTsl noTokoB POSIX
Threads. Bapsepsis POSIX Threads.

19.CuHrxpoHu3aius NOTOKOB. MBIOTEKCHI: BUJBI U ONIEpAllMM HAJ HUMH.
Mpiorekcel B POSIX Threads.

20.Cuctema MPI. ITonstue napamnensHoii mporpamMel MPI. O61as
xapakrepuctuka. Co3ganue u 3asepuienue MPI-nporpammsl. [Tomyuenue
paHra nporecca 1 konuuecTtsa npoueccos. Ctpykrypa MPI-nporpammst.
[Tpumep.

21.Toueunsle 0OMeHbI TaHHBIMU MeXxy nporeccamu MPI-iporpammel. ba3obie
tunbel MPIL. TIpumep. OgHoBpeMeHHbIe TpueM U niepenada B MPL
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BydhepuszoBanblii, OI0KUpYONINi, HEOTOKUPYIOIIUKA METO/IBI IEpeIadn

JAHHBIX.

22 KomnnexktuBHble B3anMoencTsus npoueccos MPI. Ilepenaua nanHbIxX oT
OJTHOTO Tpolecca BceM mnpoieccam. CO0p TaHHBIX Ha OHOM IPOIIECCE CO BCEX
IIPOLIECCOB.

23.KomnektuBHbIe B3aumoaeicTBus mpoieccoB MPI. O6o0mennas nepenada
JaHHBIX OT OJHOTO IMpoIriecca BceM mporeccam. OO000IIeH b cO0p JaHHBIX HA
OJTHOM IIPOLIECCE CO BCEX MPOLECCOB.

24 KomnnekTtuBHble B3anMoencTBus nporeccos MPI. Cunxponusanus
BBIYMCIICHUI. ABapUiHOE 3aBEPIICHHUE.

25.Coznanue rpynn B MPI u ynipaBiienue umu.

26.Yopasienue kommyHukatopamu B MPIL. Co3nanue 1 yHUUTOKEHUE
KOMMYHHKaTopa.

27 I1pousBoansbie Tunbl B MPI. Kapta Tuna. XapakTepucTUKy TUIIA.
28.I1pousBoanbie Tunsl B MPI. HenpepsiBHbIN cioco0 coznanus. Peructpanus u
OCBOOOXICHHE TUIIA.

29.I1pousBoanbie Tunsl B MPL. BekropHsrii crioco6 co3nanus. Perucrpanus u
OCBOOOXICHHE TUTIA.

30.ITpousBonnbie Turbl B MPL. HAekcHBIH criocob co3manus. Perucrpamnus u
OCBOOOXICHHE TUTIA.

31.IIpousBonnsie Tunsl B MPIL. CTpykTypHBIii criocob coznanus. Peructpauus u
OCBOOOXICHHE TUTIA.

32.Bupryanbsnsie Tononoruu B MPI: nexkaproBa Tonosorusi.

33.Bupryanshbie Tononoruu B MPI: Tononorus rpaga.

34.Texnonorust OpenMP: o011as XxapakTeprucTuKa, MOAEIb IPOrpaMMUPOBaHUS,
MOJIENb JTAaHHBIX, TOCIEeI0BAaTENbHbIC U MapajlielbHble 00JIaCTH, 3aMep
BpPEMEHH.

35.Texnonoruss OpenMP: macTep-1oTOK, MOTYyYEHUE PAHTa, KOJIMYECTBA TOTOKOB,
KOJIMYECTBA [IPOLIECCOPOB, 3aJaHHE KOJIMYECTBA [TOPOXKIAEMBIX IIOTOKOB,
JIUPEKTUBBI master u single

36.Texnonorust OpenMP: mapanienbHbIe UKIIBI, COKPAIIEHHAs 3aIUCh,
penyKuus.

37.Texnonorust OpenMP: cuHxpoHHU3a1Usl TOTOKOB, Oapbepbl, KPUTUUECKUE
CEKLIUHU, aTOMapHbIE ONIepaIiy, 3aMKH.

38.XapaKkTepuCTUKHU TUIIOBBIX CX€M KOMMYHUKALIUHA B MHOTOIIPOLIECCOPHBIX
BBIYHCIIUTENBHBIX CUCTEMaX. [I[puMepsl TONOIOTNI CETH Nepeadn JaHHbIX.
Tonosorust ceTy BBIYUCIUTENBHBIX KIACTEPOB. XapaKTEPUCTUKH TOIIOJIOTHM.
39.0neHKa TpyIOEMKOCTH OCHOBHBIX OIl€paluii epenayu naHHbix. llepenada
JaHHBIX MEXKIY ABYMS Ipolreccopamu ceTu. [lepenaya naHHBIX OT OTHOTO
IIPOLIECCOpPa BCEM IPOLECCOPAM CETH.

40.0OueHka TpyA0€MKOCTH OCHOBHBIX Ollepaluii nepenauu AanHbixX. [lepenaua
JAHHBIX OT BCEX IPOLIECCOPOB BCEM MTPOLIECCOPAM CETH.

41.0nueHka TpyAI0EMKOCTH ONepaluii nepesayy JaHHbIX JJIs KJIACTEPHBIX CHCTEM.
Monenb XOKHH.

42.I'pad «omeparuy 1 OTIepaH Ib» U BOZMOKHOCTH pacriapajuieInBaHms
BBIYHCIIEHUI, MUHUMAJIBHO BO3MOXXHOE BPEMS BBIIIOJIHEHHUS IapAJIIEIBHOTO
anropurma. [Ipumep.

43. TIoToKM ¥ MPUMUTHBBI CHHXPOHM3ALIUHU Java.

44, TapaienapHOE MPOrpaMMHUPOBAHKE M TPpaH3aKIIMOHHAs mamsTh B Clojure.

Kpurepuii oneHnBaHus:
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DK3aMeH M0 JUCLUUIUIMHE MpecieqyeT Lelb OLUEHUTh paboTy CTY[ACHTa 3a Kypc, MOJy4YeHUE
TEOPETUYECKUX 3HAHMM, HX MPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBILIUICHUS, NpPUOOpETEHHE
HaBBIKOB CAMOCTOSITENIbHOW palbOThl, YMEHUE NPUMEHSTH IOJyYCHHbIC 3HAHHS ISl PEIICHUS
IIPAKTUYECKUX 3a/a4.

®opma poBeIeHUS IK3aMEHA: TUCbMEHHO, YCTHO.

OK3aMeHaTopy NPEeAOoCTaBIAETCS MPAaBO 3a/aBaTh CTYAEHTaM JOINOJHUTEIbHBIE BOMPOCHI 110
BCell yueOHO# mporpaMme TUCIHUITIIHHEI.

Pesynprar ciaum 3K3aMeHa 3aHOCUTBCS MPEIOoAaBaTeIeM B HK3aMEHALlMOHHYIO BEAOMOCTh U
3a4ETHYIO KHUXKKY.

OneHuBaHue ypOBHS OCBOEHHUS IUCLMIUIMHBI OCHOBBIBA€TCSl HA KayeCTBE BBIINOJHEHUS
CTYACHTOM 3aJad 3a CEMEeCTp, WHIMBHIYaJbHOTO 3aJaHHs / MPOEKTa M OTBETOB Ha BOIPOCHI
9K3aMeHa. 3a OTBETHI Ha BONPOCHI 3K3aMeHa jaeTcs 10 20 6auios.

0 0a/10B: HEMOHMMAaHUE CYIIHOCTH M3JIaraéMBIX BOIMPOCOB, IPyOble OLIMOKH B OTBETE,
HEYBEPEHHbIE 1 HETOUHBIE OTBETHI HA JJONOJHUTEIbHbBIE BOIPOCHI 3K3aMEHATOPOB.

0-10 0ayI0B: 3HAaHWE M TOHUMAaHHWE OCHOBHBIX BOIPOCOB IPOTPAMMBI, CTYIEHT yKa3al
HalpaBJICHUE pellIeHHs] NHAUBUIYAIbHOM 3a/laud; YaCTUYHO OTBETHJI Ha JBa BONpOCca OuiieTa UiH
JOCTAaTOYHO TIOJTHO OTBETUJII XOTSI OBl Ha OJJMH BOIIPOC.

11-15 06annoB: TBEpAbIE M AOCTATOYHO IOJIHBIE 3HAHMS BCErO IPOrPaMMHOIO Marepuaia,
MOCIIeIOBaTeNIbHBIC, TIPAaBUIIbHBIC, KOHKPETHBIE OTBETHI Ha MOCTABICHHBIE BOIIPOCHI TPHU CBOOOTHOM
pearupoBaHMM Ha 3aMEYaHUs IO OTICNIbHBIM BOIPOCAM; JOCTAaTOYHO IOJHO OTBETHJI Ha JiBa
BOIIpOCA.

16-20 ©OamsoB: mIyOOKME HCUEpIIBIBAIOLIME 3HAHUS BCEro IPOrpaMMHOIO Marepuana,
JIOTHYECKHU TIOCIIEA0BATEIbHBIE, TIOJTHBIE, TPAMMATHYECKU MPABHIBHBIE U KOHKPETHBIE OTBETHI Ha
BOIIPOCHI 3K3aMEHAIIMOHHOT0 OMIeTa U JJOMOJHUTENbHBIE BOIIPOCHI.

Kpurepun onenku:

Onenka
YIIOBJIETBOPHUTEIHLHO/3a4TCHO Xoporio/3a4TeHO OTIMIHO/3a9TCHO
ot 70 1o 79 6amios ot 80 10 89 6amioB 90 wim 6onee 6amIoB

OrneHOUHBIE CPENCTBA NIl MHBAIMIOB M JIUI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBBS
BBIOMPAIOTCS C YUETOM MX MHIUBUAYAJIbHBIX MCUXO()U3UUECKUX OCOOEHHOCTEH.

— MpU HEOOXOAMMOCTH WHBAIUAAM M JIMIIAM C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS
MPEOCTABIIAETCS TOTOJHUTEILHOE BPEeMs AJIs IOATOTOBKU OTBETA Ha SK3aMEHE;

— TIPU TIPOBEACHUU TPOLEAYPHl OLICHUBAHHS PE3YJAbTaTOB OOYYEHHUS HMHBAJIHMIOB W JIUI C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI NPEIyCMaTpUBAETCsl MCIIOJIb30BaHUE TEXHUUECKUX
Cpe/CTB, HEOOXOAMMBIX UM B CBSI3H C MX HHIUBHUIYaJIHHBIMH OCOOCHHOCTSIMU;

— MpH HEOOXOAUMOCTHU JUIsl 0OYYaroIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS U
MHBAJIMI0B NPOLIeypa OLIEHUBAHUSI PE3YJIbTaTOB 00yUEHUs MO JTUCLHUILUIMHE MOXKET IIPOBOAUTHCS B
HECKOJIBKO 3TaloB.

[Ipouenypa oneHMBaHMS pe3ylIbTaTOB OOyYEHUS HHBAJIUIOB U JIMI C OrPaHUYCHHBIMU
BO3MOXXKHOCTSIMU 3/I0POBbsl IO JMCLUIUIMHE IpeaycMaTpuBaeT NpeAocTaBlieHHe HH(POpMALUU B
dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM UX 30POBbS U BOCIIPHUATHS HH(POPMAIIHH:

Jlnist U ¢ HapyIeHUsIMH 3pEHHSL:

— B IIeYaTHOM (popMe YBEIMUEHHBIM HIpUPTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jns man ¢ HapyIeHus MM CltyXxa:

— B I1e4aTHOH (opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jnist a1 ¢ HapyIeHUsIMHA OTIOPHO-/IBUTATENIFHOTO arlnapara:

— B Ile4aTtHou (opme,
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— B popMe 3IEKTPOHHOTO JOKYMEHTA.
JlaHHBIN TepevYeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00ydJarommxcsl.

5. Ilepe4yeHb OCHOBHO¥ U AONOJHUTEJIbHON y4eOHOH JUTEPaTypPbl, HEOOX0AUMOM 1151
OCBOEHMS JUCUMILIUHBI.

5.1 OcHoBHas JqUTEparypa:

1. CagenweB B. A. , lllteiin6epr b. 5. PacnapannenuBanue nporpamm: yueOHHK.
NznarenscTBO FOx)HOTO henepanbuoro yauepeutera, 2008.192 crp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book_id=240965

2. ®enoro, 1.E. Monenu napamienpHoro nporpammupoBanusi / U.E. ®enotos. - Mockaa :
COJIOH-ITPECC, 2012. - 384 c. - (bubnuoreka npodeccuonana). - ISBN 978-5-91359-102-9 ; To
ke [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=227018

ZIJ'ISI OCBOCHHUA NUCHUINIMHBI HHBAJIMAAMUA U JIMIAMHU C OT'PaHUYCHHBIMU BO3MOXXHOCTAMU
30pOBbA UMCIOTCA U3AaHUA B SJICKTPOHHOM BUJIC.

5.2 JlonostHUTEJIbHAS JIUTEpaTypa:

1. JleBun, ML.II. ITapannenbHOe mporpaMMupoBaHue ¢ ucnosnb3oBanueM OpenMP :
yuebHoe nmocodue / MLIL. JleBun. - Mocksa : THTepHeT- YHUBEPCUTET
Hudopmarmonnsix Texnomoruit, 2008. - 120 c. - (OcHOBBI HHPOPMAITMOHHBIX
texnonoruid). - ISBN 978-5-94774-857-4 ; To xe [ DneKkTpoHHBIHA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=233111

2. Teopwus ¥ MpaKTHKa NMapaiebHBIX BRIYMCICHUH | yueOHOe nmocodue / ['epremns,
Buxkrop [Tanosuu ; B. I1. I'eprens. -M. : BUHOM. Jla6oparopus 3Hanuii: UnTepHeT-
VYuusepcurer Unpopmanmonnsix Texnonoruii, 2007. -423 c.

3. TlapamrenbHble BEIYMCICHUS : yIeOHOE TTOCOOUE TSI CTYJICHTOB BY30B /

4. Boesoaun, Banentun Bacunbesnu, Boesonun, Bi. B. ; B. B. BoeBonun, Bi. B.
Boesomun. -CI16. : BXB-IletepOypr , 2004. -599 c.

5. boraues K.1O. “OcHoBBI napaniensHOro NporpaMMUpOBaHus” U3AATENbCTBO "BuHOM.
Jlaboparopust 3nanwmit", 2003 r.

6. BBICOKOTTPOM3BOIUTEIHHBIE BRIYHUCIICHUS /IS MHOTOIIPOLIECCOPHBIX MHOTOSIIEPHBIX
CUCTEM : yueOHUK i cTyeHToB By30B / B. II. I'eprens ; bubnuoreka
Huxeroponckoro roc. yn-ta uMm. H. 1. Jlobauesckoro . -M. : M3narenscTBo
Mockosckoro yausepcuteta : DUIMATIINT, 2010 ; Huxuuit Horopon :
Hwuxeroponckuii rocynapcrBeHHbii yausepcuret, 2010. -543 c.

7. BrpluncnuTenbHasi MaTeMaTuKa U CTpyKTypa anroputMoB / B.B. Boesonun; Bi. B.
BoeBonun ; Mock. roc. yH-T uMm. M. B. JlomoHOCOBa. -2-€ u3a., crep. -[M.] :
N3narensctBO MockoBckoro yausepeureta , 2010. -166 c.

5.3. [lepuonnyeckue U3TaHUsI
1. Tlpuknagnas uadopmaruka

2. TlpoGmembl nepenadn HHPOPMAITIH

18
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3. TlporpaMmHbI€ IPOAYKTHI U CUCTEMBI

4. IlporpammupoBaHue

5. COMPUTATIONAL NANOTECHNOLOGY (BBIYNCJIMTEJIbHBIE
HAHOTEXHOJIOI'MN)

6. COMPUTERWORLD POCCHA

7. WINDOWS IT PRO / RE

6. Ilepeuenb pecypcoB HHGPOPMAITMOHHO-TEJTEKOMMYHHUKAIMOHHOM ceTH « AHTEpHETY,
HEeO0XOIMMBIX /1JI5l OCBOEHUS TUCUUILIUHBI

- Yuebnsiii kypc CS338. MHOronponeccopHble BHIYUCIUTENBHBIE CUCTEMBI U TAPAJIIEIBHOE
pOrpaMMHUPOBaHHE
http://www.hpcc.unn.ru/?doc=98

- Csox 3HanHwmii 1o nporpamme cepruduranun HHI'Y — Intel
http://nncc.unn.ru/?id=1035

- Hurepner-Yuusepcurer CynepkoMIblOTepHbIX TexHonorui

http://hpcu.ru/

- YueOHble KypChl HHTEPHET-LIEHTPA CUCTEMBI 00pa3oBaTeNbHbIX pecypcoB B obmactu CKT
http://hpc-education.ru/?q=node/19

7. MeTonnueckne yKazaHus J1Jis1 00y4aIOLIUXCS 10 OCBOECHHIO I CHMILIMHBI

[Ipu pemennu 3a1a4 1a00paTOPHBIX padbOT CTYAEHTAM PEKOMEHIYETCSI O3HAKOMUTbCS,
CKOMITMJIMPOBATH U BBINOJIHUTH IPUMEPHI KOJ1a, pa3padoTaHHbIE BTOPOM Y4eOHON IPOrpaMMBl.

[Tpu pemenun 3amaq € ucnonszoBanueM OpenMP u MPI pekoMenayeTcst 03HAaKOMHTBCS C
MarepualaMy U npuMepamu u3 Kkypca CS338. MHoronpouneccopHble BBIYUCIUTENBHBIE CUCTEMBI U
napajuleIbHOe IPOrpaMMHUPOBAHUE.

B kauecTBe cucteM mporpaMMHpOBaHUS [T pEILIEHU 3a/1a4 ¥ U3y4eHHsI METO/I0B U
QJIITOPUTMOB, IPUBEICHHBIX B JICKIHX, PEKOMEH/TYETCSI HCIIOIh30BaTh HA TIPAKTUIECKUX 3aHITHSIX
U [IPU caMOCTOsATeNbHOU paboTe Kommisitopsl Microsoft VisualC++ wmun GNUGCC. s
3¢ (HEKTUBHOTO TPOrPAMMHUPOBAHUS PEKOMEHIYETCS UCTIOIh30BaTh BCTPOCHHBIN 0TI 4K Visual
C++ unu, npu ucnons3zoBanuu GCC, GDB. Takxke neooxonumel oubnuoreku POSIX Threads u
MPI (manpumep, MPICH2 um OpenMPI).

8. Ilepevyenb MHPOPMALMOHHBIX TEXHOJIOTHH, HCIIOIb3YEMBbIX IPH OCYIIECTBJICHUH
o0pa30BaTeJbHOIO NMPOLEeCcca 0 AMCHHUILIHHE

8.1 Ilepeyens MH(POPMALIMOHHBIX TEXHOJIOTHH.

— IIpoBepka noManIHUX 3aJlaHU U KOHCYJIBTUPOBAHUE ITOCPEACTBOM JIEKTPOHHOM MOYTHI U
coLMaIbHOU ceTh BroHTaKTe.
— Mcrnonb30BaHue IIEKTPOHHBIX MTPE3EHTALMI IPH TPOBENCHUY MPAKTUYECKUX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOIO o0ecneYeHHus .

1. Kommmuansitopsr sizeika C/C++: Microsoft Visual C++ wim GNU GCC;
2. bubaunoreka POSIX Threads;
3. bubnmuorexa MPI (manpumep, MPICH2 nwnu OpenMP);
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4. Java, Clojure.
5. [Iporpammel as1st 6€30MacHOM AEMOHCTPALMK U CO3JIaHUS TTPE3CHTAINI

8.3 Ilepeuenb HH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM:

1. CrpaBouHo-nipaBoBas cucreMa «Koucynsrant ITmoc» (http://www.consultant.ru)
2. DnekrponHas oudanoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepI/Ia.TIbHO-TeXHI/I‘leCKaH 6333, HQOGXOHI/IMaﬂ AJIS OCYHIECTBJICHUSA 06p330BaTeJILHOFO

npoiecca no AMCUUIINHE

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOC obecrieueHue JUCHHUITIIMHBI U

Ne Bua pabor
OCHAIIEHHOCTb
1. JlexumoHHBIE 3aHATHA | AyauTopus, YKOMILJICKTOBaHHAsI CIeUaTN3NPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPECTBAMU O0yUEHUS
2. JlaGoparopHble 3aHATHS | AynuTopus, YKOMILJICKTOBaHHAs CIIeUaTN3UPOBAHHOM
MeOenpl0 M TEXHHYECKHMMH  CpEIACTBaMH  OOydeHwus,
KOMITBIOTEpaMH, TPOEKTOPOM, IPOrPaMMHBIM OO€CIICUCHUEM
MS
3. Texymmii ~ KOHTpOJb, | AynuTopus, YKOMILJICKTOBaHHAs CIIeUaTM3UPOBAHHOM
MIPOMEKYTOUHAS MeOenpl0 M TEeXHHYECKHMH  CpEICTBaMH  OOydeHwus,
arTecTarys KOMITBIOTEpaMH, MPOTrPAMMHBIM 00eCIIeueHHEM
4. CamocTosiTenbHast Kabuner s caMOCTOATENbHOH pabOThI, OCHAIICHHBIHI
pabora KOMITBIOTEPHON TEXHHMKOH C BO3MOXKHOCTBHIO MOJAKIIOUCHUS K

cetn «/HTEpHET», NPOrpaMMON HKPAHHOIO YBEIWYEHUS U
00ECIEeYEeHHbIH JOCTYIIOM B 3JIEKTPOHHYI HH()OpMalMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.
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