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1. ]_Ie.]'ll/l U 3aJa4YM U3y4YCHUA TUCHUIIJINHBI.

1.1 Heab ocBOeHUSI TUCHUIIMHBI.

Lenbro Kypca sIBASETCS U3yYCHUE MATEMATUYECKUX MOJIETIEH, METOI0B, COBPEMEHHBIX TEXHOJIOTHIA
MapajuieIbHOTO TMPOTPAMMHUPOBAHUS, MPUOOpPETEHUE YMEHUW M HABBIKOB HCIIOJIL30BAaHUSI Ha
MPAKTUKE CPEACTB pPa3pabOTKU U Cpell BBHITIOJIHEHUS MapauUIeNIbHBIX MPOTPAMM JUIsl pEUIeHUs
TPYAOEMKHUX BBIYMCIUTEIbHBIX 33]1a4.

1.2 3agaum IMCUMILJINHBIL.

OCHOBHBIMH 337]a9aMU Kypca SIBISIETCS OCBOCHUE CIEIYIONINX TEM:
Brenenune B napayenbHy0 00pabOTKY TaHHBIX.
HpI/IHIII/IHBI MOCTPOCHUA MApaAICIIbHBIX BBIYUCIUTCIBHBIX CUCTCM.

Opranu3zanys nporpaMM Kak CUCTEMBI ITPOLIECCOB.

[TapannensHO€ MPOrpaMMHUPOBAHUE JJISI CUCTEM C OOIIEH MaMsThIO.
Cucrema MPI.
[IpuHIMIBI pa3pabOTKH MapaiiesIbHbIX aITOPUTMOB U IIPOTPAMM.
Mopenu GyHKIMOHUPOBAaHUS MApaJUIETbHBIX IPOTPaMM.
[TapanienbHble aTTOPUTMBI PEIIEHNUS TUTIOBBIX 3a/1a4.

1.3 MecTo AucuMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl.

JlucrumianHa OTHOCHUTCS K BapraTuBHOM yactu Oyoka b.1 Jluctmmmasl (Moxysn).
JlucrumuHa B3auMoIeHCTBYeT sl (JOPMHUPOBAHUS KOMIIETEHITUHN ¢ JUCIUTUIMHAME Teopust
rpadoB U €€ MPUIIOKEHUS.
TpeboBaHueM K «BXOAHBIM» 3HAHHSM SIBJISIETCS TMOHUMAaHHWE OCHOB apXuTekTypbl OBM u
CETEBBIX TEXHOJIOTHH, BIIaJICHUE OCHOBAMH MPOrpaMMUpoBaHus Ha s3bikax C/C++ u Java.

1.4 IlepeyeHb MJIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHUS 0 JUCUMUILUIUHE, COOTHECEHHBIX C
IUIAHMPYEeMBbIMU pe3y/ibTaTaMHU O0CBOEHHsI 00pa30BaTe/bHON MPOrPaMMblI.

N3yuenue nanHo# y4eOHOM NMCHUIUIMHBI HAIIPaBJIeHO HAa (popMUpOBaHHE y 00yUJaAIOIINXCS
podeccuOHaNbHBIX KOMITIETEHIUI

Ne | Unpeke Conepxanne B pesynbrare u3ydyenust yaeOHOM AUCHUTIIHHBI
IL.I | KOMIET | KOMIETeHIHHU (WIn 00yJarommecst T0JKHBbI
. CHITNH e€ 4yacTn) 3HATh yMeTh BJIaJIeTh
1. | IIK-3 CrocoOHOCTBIO 3HATh peaIn30BhIBaTh BJIAJIETh
KPUTHUYECKH anmnapaTHbIe U | mapaJjuieNbHbIe TEXHOJIOTHSIMH
MIePEOCMBICIIUBATh IpOrpaMMHBIE OpOrpaMMbl  Ha | CO3JAHUS
HAKOTLJICHHBIE OIBIT, | aCMIEKTHI JIOKaJIbHOM MHOTOTIOTOYHBIX
W3MEHATH IIpU | peanu3anuu KOMITBIOTEPE M B | MIPUIIOKEHUN IS
HEOOXOMMOCTH BHJ | Mapalliein3Ma; ceTu pabouux | cucteM c¢ oOmen
W XapakTep CBOeH | 3HATh CTaHIUI M YMETh | MaMSThIO;
npodeccuoHanbHON | (popManbHBIE U3MEHSTH IpY | BIAAETh
JEeSATEIbHOCTH. MOJIeNN HEOOXOMMOCTH | HHCTPYMEHTAIbHBI
napasuieIbHOTO BUJ M XapakTep | MU CpeICTBaMHU
IpPOrpaMMHUPOBaH | CBOEH napauieTbHbIX
us; npodeccuoHaNbH | BEIYMCIUTENBHBIX
3HaTh TNPUHIMIEI | OU NESTENLHOCTH | U
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No | Unneke Conepxanue
II.IT | KOMIICT KOMIICTCHII U (I/IJII/I
CHITUHU €€ JacTu) 3HATh

B pesynbrare u3ydeHusi yaeOHOW TUCITUTITHHBI

00yJarommecst TOJKHBI

yMeTh

BJAACTD

Opra"u3anuu
B3aNMOJICHCTBUS
ACHHXPOHHBIX
MPOLECCOB

3HaTh OCHOBHEIE
IO TXOJIBI u
METOJIBI
pacnapajieIuBaH
Ysl QAJITOPUTMOB.

CYINEpPKOMIBIOTEPH
BIX CUCTEM.

2. CTpykTypa U coaepkaHue AU CUMIIIMHBI

2.1 PacnipenesieHue TPyA0EMKOCTH AUCUMILIMHBI 10 BUAAM padoT.

OOmiast Tpyno€MKOCTh TUCIUILIMHBI cocTaBisieT 3 3ad.ed. (108 wacoB), ux pacnpenenenue
o BUjiaM paboT mpeacTtasieHo B Tadmuie (s crynentoB ODO).

Bun yuebnoit paboTbl Bcero CemecTpsl
4acoB (uachl)
8

KonTakTHasi paGora, B TOM yHcCIe:
AyIUTOpPHBbIE 3aHATHA (BCEro):
3aHsATHs IEKIUOHHOTO THIIA 16 16 - -
JlaGopaTopHbI€ 3aHATHS 48 48 - -
3aHATHSI CEMHHAPCKOTO THITA (CEMUHAPHI,
MIPAKTUYECKHUE 3aHSATHS) ) ) ) )
HNuas koHTaKTHas padora:
KonTposas camocrositensHoi pabotsl (KCP)
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHCJI€:
Kypcosas pabora - - - -
ITpopaboTka ydeOHOTO (TEOPETHUECKOT0) MaTepraia 2 2 - -
BeInonHeHe WHIMBHYyIBHBIX 3a/IaHU# (ITOJIrOTOBKA 4 4 i i
COOOIIEHUH, TPE3CHTAIIH)
Pedepar - - - -
IToAroToBKa K TeKyleMy KOHTPOIIO 2 2 - -
KonTpousb:
IToAroToBKa K 9K3aMeHY 35,7 35,7
OO0mas Tpyn0eMKOCTh qac. 108 108 - -

B TOM 4HC/Ie KOHTAKTHAS | o 43 | 643

padora

3a4. efy 3 3

Hpoueﬂypa HpOMe)KYTO‘-IHOI\/’I arTeCTalu NpoxoauT B (l)opMe OK3aMcCHaA.




2.2 CTPYKTYpa AUCUMILINHBI:

Pacnipenenenue BU0B yueOHOM pabOThI M UX TPYJOEMKOCTH O pa3zeiaM JAUCIUIUINHBIL.
Paznenbr qucnumnnHel, n3ydaeMelie B 8 cemectpe (ounHast hopma).
Bua npomexyro4HOM aTTecTaluu: SK3aMeH.

KonmnuecTBO yacoB
AynurtopHasi| BHeaynuTopHas
Ne HaumeHoBaHue pa3ienoB padora paGora
Beero KOHTPO
J | JP | CPC
Jb
[IpUHIUIIEL ITOCTPOCHHS ITapaJICIIbHEIX
T P p 26| 4 | 12| 2 8
BBIYHCIIUTEILHBIX CHCTEM
2 HapanunenLHoe MPOrpaMMHUPOBAHHUE B CUCTEMAX C 26 | 4 12 2 8
0011eH TaMATBIO
3. |ITapamnenpHOE MporpaMMupoBanne Ha ocHoBe MPI 26 | 4 | 12 2 8
Beenenue B MeTO b ITapajjieIbHOTO
4, A APLITED 207 4 | 12| 2 | 117
MIPOTrpaMMUPOBAHUS
5.  |KonTposb camocrositenbHol pabotel (KCP)
6. |[Ipomexyrounas arrecranus (IKP) 0,3
HToro 1o IuCIUILINHE: 108 | 16 | 48 8 35,7

[Ipumeuanue: JI — nexuuu, 113 — npakTuueckue 3anstus / ceMunapsl, JIP — mabopatopHsie 3aHsTHS,
CPC — camocrosTenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aesioB 1M CHUNINHBI:

2.3.1 3aHgaThda JeKIUOHHOT0 THIIA.

Ne HaumenoBanmne |Coaep:kaHue pasiesia dopma
paziena TeKyIero
KOHTPOJIA
1 [TpuHIMIBI Orpanu4eHust Ha 4acToTy MPOLIECCOPOB U 3anauun
MIOCTPOCHUS MHOTOSIJIEPHOCTH, CJIOKHBIE U TIPOCTHIE Apa.

napasieabHbIX [Iytn noctrxeHus napajiean3ma.

BBIUHUCIIUTENBHBIX | ADXUTEKTYpPa BBIUUCIUTEIBHBIX CUCTEM CTaTHYECKast
CHCTEM Y TMHAMUYECKasi KOHBeepu3alusi.

BekropHblie BbIUnCIEHUS.

Cucremarnka OnuHHA.

[IpuMepsl CcynepKOMITBIOTEPOB U KJIACTEPOB.
MopenupoBaHue U aHAJIU3 TTapaJICIbHbBIX
BBIUMCIICHHUH.

2 [Mapamtensioe  |IIpoecchl v MOTOKH. 3agaun
nporpammupoBat |[Totoku WIiNdOWS, KpuTHYECKHE CEKITHMH U ceMadopbl.
ue B cuctemax ¢ |I[ToToku POSIX, MBIOTEKCHI.

obuieit mamsteio | OpenMP.

IMTotoku Java, cuaxponu3arus. TpaH3akIHoHHAs
namste Clojure.

3 [Mapannensnoe  |Hactpoiika MPICH?2. 3amaun
nporpammupoBal |CtpykTypa nporpammsl MPI.
1€ Ha OCHOBE Oynkiun MPI.




MPI

4 Beenenue B [Moncuer yucna Pi. 3amaun

METO/IbI YMHOkKEHUE MaTpHULbl HA BEKTOP.
[apaJUICTIbHOTO | YMHOKEHUE MaTpPHIL.
MpOrpaMMUPOBaAH

us

Ne | Pazpen Tema stekumn Copep:xanue JeKIUU

JIEKII

17071

1. [TpuHIHATIBL Apxutekrypa OrpaHudeHus Ha 4acTOTy MPOLIECCOPOB U
MMOCTPOCHUS napajuieIbHbIX MHOTOSIJIEPHOCTD, CJIOKHBIE M TIPOCTHIE SI/Apa.
MapajuieIbHbIX | BRBIYUCITUTEIBHBIX [TyTn noctuxeHus nmapamienu3ma:

BBIYUCITUTENBH | CHCTEM - KOHBelepbl, napajuienpHas padoTa y3/10B

BIX CUCTEM npoueccopa, npepsiBanus, DMA;
- siipa, TOTOKU U TIPOIIECCHI;
- MYJIBTHUIIPOIIECCOPHOCTD, OOIIIast MaMATh;
- MYJIETUKOMIIBIOTEPHI, pa3eisieMast TaMsTh.
Cucremarnka ®avHHA, JeTaTU3aAINS.
Crarnyeckasi 1 JUHAMH4YeCcKas KOHBEHepHU3alusl.
BexTopHbie BEIYHMCIICHUS.
Beraucnenus na GPU.
[IpuMepsI CynepKOMITBIOTEPOB U KJIACTEPOB.
OO0cyxaeHue 3a1a4d mapauieIbHOTO
IPOrpaMMHUPOBAHUS U TapaslIeIbHBIX BHIYUCICHUI.

2. [TpunIUTIEI MopenupoBanue 1 | MoaenupoBaHue U aHAIW3 MTapauIeIbHbBIX
MOCTPOCHHUS aHaIIn3 BBIYHCIICHUI:
napajuleNIbHbIX | MapauIeTbHBIX - rpad onepanuu-onepaH bl
BBIYHMCIUTENbH | BBIYUCICHUI - OIIpe/esieHuEe BPEMEHU BBITIOJTHEHUS
BIX CUCTEM napasuieIbHOTO aJropuTMa

- yckopenue, 3¢p(HeKTUBHOCTh U CTOUMOCTb,
PUMEPBI

- 3aK0H Amjaiid, 3akoH ['yctaBcona-bapcuca.
H3o3ddextuBHOCTD, TpuMep pacyeta [1u.

3. [Tapamnensnoe |IIpoueccs! n notokw, IIpoueccst u noroku. Cocrosinue nortoka. Konrekcr
nporpammupoB | Windows npouecca u notoka. Jleckpunropsl. [lotoku sapa u
aHue B MoJIb30BaTelibckue  notoku.  Omnepauuu  Haj
CUCTEMaXx C npoiieccamu U morokamu B Windows.
oOreit
MaMSTBIO

4. [Mapamtensruoe | Ipomeccer Unix | Omeparuu Hama mpoiieccaMu u motokamu B UniX.
nporpammupoB | otoku Pthreads, [InanupoBanue, aJITOPUTMBI MJITAHUPOBAHUS.
aHue B IJIaHUPOBAHKE U Kpurepun onenku. Cunxponuszanusa. Pemenue
CUCTEMAX C CUHXpPOHU3AIUS 3a/]a4  B3aMMHOIO HCKitoueHus. Kpurtnueckue
oOrmeit cekuun u cemadopsr Windows. Mbrotekcs B Linux.
MaMsThIO [IpoGneMbl  CUXpOHW3ALMHU:  TOHKH,  TYIHUKH,

3a0pOoIIeHHbIEC 3aMKH.

S. [Tapannensnoe |OpenMP Mogenb, crnenupukanus € OpUMEpbl  pabOThHI
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MIPOrpaMMHUPOB oubmorexu OpenMP.
aHue B
CUCTEMAX C
o0meit
MaMSATBIO
6. [Tapannensnoe | MPI Mogens, cienudukanus 1 npuMepsl padotst ¢ MPI.
IIPOrpaMMHUPOB Onepanuy nepegayul J1aHHBIX.
aHUe Ha OCHOBE
MPI
1. [Tapannensnoe | MPI Tunsr B MPI.  Ipynmbl, KOMMYHHMKAaTtopbl u
MIPOrPaMMHUPOB BUpTyasbHbIe Tononoruu MPI.
aHHe Ha OCHOBE
MPI
8. Brenenue B YMHOKEHNE MaTPULbl HAa BEKTOP.
METO/IbI YMHOK€HUE MaTpull.
apajyuieIbHOTO OnTumu3zanus 0JTHOIIOTOYHOTO YMHOKEHHUS: KEIll
MPOTPaMMHUPOB nporueccopa, memset.
aHus Jlentounas cxema, npumep MPI.
YMHOkeHue marpui: anroput™m Dokca, anroputm
KoHHOHa.
MarpuuHoe npencranienue rpados. 3agada noucka
BCEX KpaTyanIlnX MyTeu.
9. Beenenue B
METO/IBI
IapaJUIEILHOTO
IIPOrPaMMHUPOB
aHus

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA.

He npenycmoTpenst

2.3.3 JIaGopaTopHbIe 3aHATHSI.

Ne | Pasznen Tema Conep:kanue J1a00paToOpHOro dopma
3aHs J1a60paTOPHOro 3aHATHS TEeKYIIero
THSA 3aHATHS KOHTPOJIA
1. [Mapamnensuoe | ITotoxku Windows. Pazbop npumepoB paboThI ¢ 3anaun
IPOrpaMMHPOBA MOTOKaMH, KPUTHUECKUMHU
HUE B CUCTEMax CeKIUsAMH U cemadopamu.
¢ o0wen
MaMSTBIO
2. [Mapamtensuoe | ITotoxku Windows Peanu3zanus yMHOXKEHUsI BeKTopa | 3aaadu
mporpaMMupoBa 3agada 1 u 2. Ha yncio. Peanuzanms
HUE B CUCTEMax CKaJISIPHOTO YMHOXEHHS
c obmei BEKTOPOB.
MaMSTBIO
3. [Mapamnensnoe | I[Totoxku Windows Peanu3anus yMHOKEHUSI MaTpUIlbl | 3a1a4u
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IporpaMMupoBa 3ajgada 3 u 4. Ha BekTop. Peannzanus
HUE B CHCTEMax YMHOKEHUS MaTPHIL.
c obmeit
aMSATBIO
4. [Mapamnensnoe | Ilotoku Pthreads 8 | Pa36op npumepoB paboTsi ¢ 3amaun
nporpammuposa | Linux. HIOTOKAMH U MBIOTEKCAMH.
HUE B CHCTEMax
c o0Omeit
aMSThIO
5. |Mapamrensroe |I[loroxu Pthreads Peanu3anus yMHOKEHHsI BEKTOpa | 3amadqu
IporpaMMupoBa 3ajgada 1 u 2. Ha yucio. Peanuzanus
HHE B CHCTEMax CKaJSIPHOTO YMHOKCHUS
c o0meit BEKTOPOB.
MaMSTBIO
6. |[apamtensHoe |I[loroxu Pthreads Peanu3anus yMHOKEHHSI MATPUIIBI | 3a1a49u
nporpaMMupoBa |3amada 3 u 4. Ha BEeKTOp. Peanuzanus
HUE B CHCTEMax YMHOEHUS MaTPHIL.
c o0meit
MaMSTBIO
7. [TapannensHoe | BBenenue B Pa36op mpumepos. 3agauun
nporpammuposa | OpenMP.
HUE B CHCTEMax
c o0mieit
MaMSATHIO
8. [Tapannensnoe |OpenMP 3amaua 1 u | Peanuzarust yMHOKEHUsI BeKTOpa | 3agadu
nporpaMmmupoBa | 2. Ha yucio. Peanuzamus
HUE B CUCTEMax CKaJISIPHOTO YMHOYKCHUS
¢ obmei BEKTOPOB.
MaMSAThIO
9. [Tapannensnoe |OpenMP 3amaua 3 u | Peanuzarust yMHOKEHUST MaTpHIIBI | 3a1a49u
nporpammupoBa | 4. Ha BeKTop. Peanmm3arms
HUE B CUCTEMax YMHOKEHHSI MaTpHIL.
c o0mieit
MaMSAThIO
10. |IlapamnenpHoe | IloTokm Java. Paz6op npumepos. 3anaun
IPOrpaMMHPOBA
HUE B CUCTEMax
¢ oomen
MaMSThIO
11. |IlapamtensHoe |Javasamava 1 u 2. Peanuzanus yMHOXEHUS BEKTOpa | 3aa4yu
POrpaMMHPOBA Ha yncio. Peanmzanms
HHE B CHCTEMax CKaJSIPHOTO YMHOKEHUS
c obmeit BEKTOPOB.
MaMsThIO
12. |IlapamnensHoe |Java 3anava 3 u 4. Peanuzanus yMHOXESHHUSI MaTPHUIIBI | 3a1a4K
POrpaMMHPOBA Ha BeKTop. Peanmzarus
HHE B CHCTEMax YMHOKEHHSI MaTPHIL.
c obmeit




IIaMATBbIO

13. |[apamnensnoe |Baenenue B MPI. Hacrpoiika MPICH2. Pa36op 3anaun
IIPOrpaMMUpOBa IPUMEPOB.
HUE Ha OCHOBE
MPI

14. |IlapamnensHoe |MPIl3amava 1 u 2. Peanuzanust ymHOXKEHUS BEKTOpA
IIpOrpaMMHUpOBa Ha yucio. Peanuzanus
HUE Ha OCHOBE CKaJISIPHOTO YMHOXECHHUS
MPI BEKTOPOB.

15. |Ilapamnensnoe |MPI 3agaua 3 u 4. Peanu3zanus yMHOKEHUSI MaTpuLbl
MIpOrpaMMHpOBa Ha BekTop. Peanuzanus
HUE Ha OCHOBE YMHOKEHHSI MaTPHIL.
MPI

16. NuauBunyanbHbIe Jlokiapl, 3ammra mpoeKTOB.

3a/laHus

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl - HE TPEeAYCMOTPEHBI

2.4 IlepeueHb yueOHO-MeTOAUYECKOT0 00ecIeYeHUs ISl CAMOCTOSATEILHON padoThI
00y4arommMXxcsi Mo JUCHMILINHE

Ilepeyennb yueOHO-MeTOAUYECKOTO O0ecTIeYeHU s U CIUILINHBI 110

Ne Bug CPC .
BBINOJIHEHHUIO CAMOCTOSITeIbHOI PadoThl
[TpuHIIHATIBEI [TporpammupoBanue Ha JAVA [Tekcr] : yue6HO€ ocobue / C. I
MOCTPOCHUS Cunwna, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.
napajuieIbHbIX ®enepanuu, Kybanckuii roc. yH-T. - KpacHomap : [KyOanckuii
BBIUHUCIIUTEIBHBIX rocynapcTBeHHbIi yauBepcuret], 2016. - 117 c. : un. - bubmuorp.: c.
1 |cucTem 116. - ISBN 978-5-8209-1215-3
Crangaptsl 0(OpMICHHS HCXOJHOTO KOJia MPOTpaMM U
COBPEMEHHbIE HHTEIPUPOBAHHBIE CPEIbl Pa3pabOTKH MPOTrPaMMHOIO
obecnieuenus: yaeb.-meroa.nmocooue. 0.B. Koo, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacaogap: Kybauckwii roc.yH-t, 2017
[TapannensHoe [IporpammupoBanue Ha JAVA [Tekcr] : yue6HO€ ocobue / C. I.
IPOrpaMMHUpPOBAHUE Cununa, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.

B CHUCTEMAX C 00IIei
MIaMSITIO

O®enepaunn, Kydbanckuii roc. yu-T. - Kpacnonap : [Kybanckuii
rocynapcTBeHHbli ynusepcuter|, 2016. - 117 c. : un. - bubnuorp.: c.
116. - ISBN 978-5-8209-1215-3

Crannaptsl 0(OpPMIICHHS UCXOAHOTO KOJa IPOrpaMM U
COBpPEMEHHbIE HHTETPUPOBAHHbBIE CPEIbl PA3paObOTKH TPOrPAMMHOTO
obecnieuenus: yueb.-meroa.nocobue. F0.B. Konbios, A.B.YBaposa,
C.I'Cunuua [u np.] — KpacnHogap: Kybanckuii roc.yn-t, 2017

[TapamiensHOE
MPOrpaMMHUPOBAHHE
Ha ocHoBe MPI

IIporpammupoBanue Ha JAVA [Tekcr] : yuebnoe nocodue / C. I
Cununa, A. B. YBaposa ; M-Bo o6pa3oBanus u Hayku Poc.
®enepanuu, Kybanckuii roc. yH-T. - KpacHogap : [KyGaHckwuii
rocynapcTBeHHbI yHuBepcuter|, 2016. - 117 c. : un. - bubmauorp.: c.
116. - ISBN 978-5-8209-1215-3
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Ne Buag CPC .
BBINOJIHEHHIO CAMOCTOSITEIbHO PadoThI

CrangapTsl 0(OPMIICHHS HCXOTHOTO KOJIa POTPaMM H
COBPEMCHHBIC HHTETPUPOBAHHBIE CPE/Ibl PA3PAOOTKH TPOrPAMMHOTO
obecniedenus: yueo.-meroa.nocodue. F0.B. Konbios, A.B.YBaposa,
C.I'Cunuua [u np.] — Kpacnonap: Kybanckuii roc.yn-t, 2017

BBenenue B MmeTo1b1 [IporpammupoBanue Ha JAVA [Tekcr] : yuebnoe nocodue / C. I.
napajuieIbHOTO Cunnia, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.
[IPOrpaMMHUPOBAHHUS ®enepanyn, Kybanckuii roc. yH-T. - KpacHomap : [KyOaHckwmii
rocynapcTBeHHbli ynusepcutet], 2016. - 117 c. : un. - bubnuorp.: c.
116. - ISBN 978-5-8209-1215-3

Crannaptsl 0(hOpMIIEHHSI HICXOAHOTO KOJ/Ia TporpamMmM 1
COBPEMEHHBIE HHTEIPUPOBAHHBIE CPEIbl Pa3pabOTKHU MPOTrPaMMHOIO
obecnieuenus: yaeb.-meroa.nmocooue. 0.B. Konbiios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacuogap: Kybauckwuii roc.yu-t, 2017

Y4eOHO-METOMYECKUE MAaTepUAIbl IS CAMOCTOSITEIbHON paboThl 00yUaIOIUXCsl U3 Yncia
WHBAIAJOB W JIMII C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMH 370poBbsi (OB3) mpemocraBistorcst B
(dbopmax, aTanTHPOBaHHBIX K OTPAHWYCHHSM X 370POBBS U BOCIIPUATHS HH(DOpMAIIH:

JUi1st TTT ¢ HApYIICHUSIMHA 3PSHHS:

— B IIe4aTHOU opme yBeTnYeHHBIM HIpUdTOM,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA,

JInst AL ¢ HapymeHUs MM CITyXa:

— B IIeUaTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jjis 11 ¢ HapyIIEHUSMU OMOPHO-BUTATENILHOTO anmnapara:

— B IIeUaTHOM opme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA,

JlaHHBI TIepeyeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHIE€HTA
00yJaronuxcs.

3. O6pa3oBarejibHbIE TEXHOJIOTHH

B cootBerctBun ¢ tpeboBanusimu PI'OC B mporpamMma AUCIUIUIMHBI IPEIyCMaTpPHBACT
HCII0JIb30BaHKE B Y4eOHOM Ipoliecce CIEAYIOUMX 00pa30BaTe/IbHbIE TEXHOJIOTHH: YTCHHE JeKIUi
C HCMOJb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOTUN; METOJ MajblX IpyHH, pa3dop MpakTUYECKUX
3a7a4 U KEHCOB.

[Ipu 0OyueHun UCTONB3YIOTCS CIAENYIOIINE 00pa30BaTeIbHBIE TEXHOIOTHH:

— TexHomoruss KOMMYHUKAaTHBHOTO oOOy4yeHHs — HampaBlieHa Ha  (QOpMHUpPOBaAHUE
KOMMYHHKATUBHOW KOMIIETEHTHOCTH CTYICHTOB, KOTOpas sBiseTcs 0a30BOW, HEOOXOAMMOU s
a/IanTalluu K COBPEMEHHBIM YCIOBUSM MEXKYIbTYPHOU KOMMYHHKAIIUH.

— Texnonmoruss pa3HOypoBHEBOro (AuQQepeHupOBaHHOTO) O0OyYeHUs — TMPEANoiaraeT
OCYIIECTBIICHUE TI03HABATEIBHON [EATEIBHOCTU CTYIEHTOB C YYETOM HMX WHIUBUIYAIbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOMIPSS HX pPEalM30BbIBATH CBOM TBOPYECKUI
notennuan. Co3laHUE U HCMHOIB30BAHHE IHATHOCTUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOM
YacThIO IAHHOM TEXHOJIOTHH.

— TexHonmorus MOIyIbHOTO OOyYEeHHsI — MPEAyCMaTPUBAET JACTICHUE COACPKAHUS TUCITUTUTUHBI
Ha JI0CTaTOYHO aBTOHOMHBIE pa3zelibl (MOIYNN), HHTETPUPOBAHHBIE B 00N KypC.

— MHWudopmammonHo-koMmyHHKanioHHble  TexHonmorun (MKT) -  pacmmupsitor  pamku
00pa30BaTeNbHOrO TMpOIecca, TMOBBIIIAS €ro MPaKTHYECKYI0 HAIMPaBICHHOCTh, CHOCOOCTBYIOT
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MHTCHCU(UKAIIMM  CAMOCTOSITEIbHOM Pa0OTHl  y4yamquxcsi ¥ TOBBIIMICHUIO TO3HABAaTEIbHON
aktuBHOCTH. B pamkax UKT Boiaenstorces 2 Buga TEXHOJIOTHIA:

— TexHonmorusi HUCHONB30BaHUS KOMIBIOTEPHBIX MPOrpaMM — TMO3BOJISET S((HEKTHBHO
JOTIOJIHUTH IIpoliecc 00y4eHHUs A3bIKY Ha BCEX YPOBHSIX.

— IHTEepHET-TEeXHOJOTUM — NPENOCTABIAIOT IIMPOKHE  BO3MOXHOCTHM  JUI  IIOMCKA
nHpOpMaLnK, pa3padOTKN HAYYHBIX IIPOEKTOB, BEACHUS HAYYHBIX NCCIICIOBAHUN.

— TexHonorus UWHAMBUAYaAIU3alMU OOy4yEHUS — IOMOraeT peaJu30BbIBATh JIMYHOCTHO-
OPUEHTUPOBAHHBIN MOJXOJ], YUUTHIBasi MHIMBUyaIbHbIE OCOOCHHOCTU U MOTPEOHOCTH yJaIIUXCsl.

— IIpoexTHas  TEXHOJNOTHsT — OPUEHTHMPOBAHA HA  MOJCIHMPOBAHUE  COLMAIBHOIO

B3aUMOJICMCTBHS y4yalllMXCsl C LENb0 pelIeHMs] 3a/aud, KOTopas OIpeneisieTcss B paMKax
po(heCcCHOHANBHON MOrOTOBKH, BRIJEISS TY WM UHYIO IIPEMETHYIO 00J1acTh.

— TexHonorus oOy4eHHs] B COTPYIHHUYECTBE — peaJInU3yeT HJCK B3aUMHOIO OOy4YeHMs,
OCYIIECTBJISA KaK UHIUBUIYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTD 3a pellieHNEe YYEOHBIX
3ajad.

— MHrpoBas TexHoJOTHsSI — IO3BOJIAET pa3BUBaThb HABBIKM PACCMOTPEHHS psAJia BO3MOXKHBIX
Croco0OB pelleHus: MpoOsieM, aKTUBU3UPYS MBILIUICHUE CTYIEHTOB W PacKpbiBas JIMYHOCTHBIN
MOTEHIIMAN Ka)KJI0TO y4allerocs.

— TexHonmoruss pa3BUTHSI KPUTUYECKOTO MBIIUIEHUS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEW JIMYHOCTH, CIOCOOHON KpPUTHUYECKH OTHOCHUTbCA K HMHPOpPMAlHUH, YMEHHIO
0TOMpaTh MHGOPMAIIHIO JIIsl pELICHHsI TOCTAaBICHHOM 3aa4H.

KommnexcHoe wucnosib3oBaHHe B y4eOHOM TMIpoLlecCE€ BCEX BBIIICHA3BAaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEJUIEKTYaJlbHYI0 aKTHUBHOCTb, pPAa3BHUBAIOT IO3HABATEIbHbBIE
MIPOLIECCHI, CIOCOOCTBYIOT (POPMUPOBAHUIO KOMIIETEHIIMM, KOTOPHIMU JIOJKEH 00yafarh Oyaymuit
CHEIHAITUCT.

OcHOBHBIE BU/Ibl HHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTMHA BKIIIOUAIOT B CE04:

— paboTa B MajbIX Ipynnax (KOMaHJIE) - COBMECTHAs JEATEIbHOCTh CTYAEHTOB B TPYyIIE O]
PYKOBOJICTBOM JIMJIEpa, HalpaBlIeHHAs HAa pelIeHHe OOLIeH 3a1auu MyTEM TBOPUYECKOTO CIIOKEHHUS
pe3ylnbTaToOB  MHIUBUAYAJIbHONW pabOThl UIEHOB KOMaHIbl C JEJIE€HHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— MPOEKTHAs TEXHOJIOTUS - MHIMBUAYAJIbHAs WM KOJJIEKTHBHAs JEATEIbHOCTh MO OTOOpY,
pacrpeseseH|I0 U CUCTeMAaTH3alMy Marepuana 0 ONpeNeIeHHOW TeMe, B pe3ylbTare KOTOpOH
COCTaBJISIETCS IPOEKT;

— aHauu3 KOHKPETHBIX CUTYyalUH - aHajIM3 peallbHbIX NPOOJIEMHBIX CUTYalUH, HMMEBIIMX
MECTO B COOTBETCTBYIOLIEH o0macTu NpoecCHOHAIBHOW JAEATENIBHOCTH, M IOMCK BapHaHTOB
JIYYIINX PEUICHU;

— Pa3BUTHE KPUTUYECKOTO MBIIUIEHUsS — 0Opa3oBaTeibHas JESITEIbHOCTb, HAlpaBIEHHAs Ha
pa3sBUTHE Yy CTYICHTOB pa3yMHOIO, pe(IEKCHBHOIO MBIIUIEHUS, CIIOCOOHOIO BBIJIBUHYTh HOBBIE
UJIeU U YBUJIETh HOBbIC BOBMOXHOCTH.

Ilonxox pa3bopa KOHKPETHBIX 3aJjad M CUTyallMd IIHPOKO HCHOJb3YyeTcs  Kak
IpernojaBarTesieM, Tak W CTyAEHTaMHM BO BpeMs JIEKUMH, J1aOOpaTOPHBIX 3aHATUH M aHaIu3a
pe3yabTaTOB CAMOCTOSITENIBHOM paboThl. DTO 0OYCIIOBIEHO TEM, YTO IIPU UCCIIEI0OBAaHUN U PEIIEHUU
KaX/10l KOHKPETHOM 3aJjaudl UMEeTCs], Kak MPaBUJIO0, HECKOJIBKO METOO0B, a 3T0 TpedyeT pa3dopa u
OLIEHKH 11€JI0 COBOKYITHOCTH KOHKPETHBIX CUTYaLUH.

KOJINYECTBO
Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTelIbHbIC
Cemectp | Bua 3ansatus WHTEPAKTUBHBIX
TEXHOIOTUHA
4acoB
[IpakTuueckue 3aHITUS B pexumax
8 JI, JIP B3aMMOJEUCTBHS «IPENoJaBaTelb — CTYIEHT» M 14
«CTYIEHT — CTYACHT»
HToro 14

TCMLI, 3alaHusl WU BOHPOCHI IS CaMOCTOSTEILHOMN pa6OTLI IIPpU3BaHbI C(I)OpMHpOBaTB
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HaBBIKM TIOMCKAa HWH(POpPMAlWU, YMEHHUS CaMOCTOATENBHO pAacIIUpsATh M YIIyONsATh 3HAHUS,
IIOJIy4CHHBIE B XOJ€E JICKITUOHHBIX U IIPAKTUYECKUX 3aHATHUM.

[Tomxon pa3dopa KOHKPETHBIX CHTYAIHH IIUPOKO UCIOIB3YETCs KaK MperoiaBareieM, Tak U
CTYACHTaMU TPH MPOBEACHUH aHAIM3a PE3YABTaTOB CAMOCTOSATEIILHON PaOOTHI.

JInsg oy ¢ OrpaHMYeHHBIMM BO3MOXKHOCTSAMH 30POBbSl IIPENYCMOTPEHA OpraHu3aLus
KOHCYJIBTAllUH C HCIIOJIB30BAHUEM NIEKTPOHHOM IMOYTHI.

JInst AL ¢ HapylIEeHUSIMUA 3PEHUS:

— B II€YaTHON (pOpMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO JOKYMEHTA.

JList JIAL ¢ HapyIIeHUsAMH CiIyXa:

— B TICYaTHOH (opme,

— B popMe PIEKTPOHHOTO JOKYMEHTA.

Jlist AL ¢ HapyIIEeHUsIMHA OITOPHO-JBUTATENIBHOTO anrapara:

— B Ile4aTHou (hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInsg oy ¢ OrpaHU4eHHBIMM BO3MOXKHOCTSMH 3J0POBbSl IIPENYCMOTPEHA OpraHU3alys
KOHCYJIBTAllUH C UCIIOJIb30BAHUEM AIEKTPOHHOM MOYTHI.

JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETU3MpPOBaH B 3aBUCHUMOCTH OT KOHTHMHI€HTa
o0OyJaromuxcs.

4. OueHoYHbIe CPeICTBA /s TEKYIero KOHTPOJIsl yCIIeBaeMOCTH U IIPOMeKyTOUHOM
arTrecTaluu

4.1PoH OLIEHOYHBIX CPEICTB IJI MPOBEICHUSA TEKYLIEero KOHTPOJIS.

1. 3apaun

B xo71e BBIMOJIHEHHS JTa00PATOPHBIX Pa0OT CTYIEHTaM HPELIAraeTCsl ¢ IIOMOIIBIO IIATH TEXHOJIOTHIA
napauIeIbHOrO IPOrpaMMUPOBAHUS BHIOIHUTE YETHIPE 3a1aHMs: YMHOKEHHE BEKTOpA Ha YKCIIO,
CKaJISIPHO€ TIPOM3BEIECHIE BEKTOPOB, YMHOKEHHUE MATPHIIBI HA YKCIIO, IPOU3BEIECHUE MATPHII.
Texuonoruu: motoxu Windows, moroku Pthreads, moroxu Java, OpenMP, MPI. Pe3ynsrarst
BPEMEHHM BBIITOJIHEHHSI HA OJHOM U TOM K€ 00beME BEIYHCIIEHHH HEOOXO0IUMO 3aMEPSTh Ha OIHOM,
IBYX M YETBIPEX MOTOKAX, 3alIKMCaTh B TAOIHUIY U IPOaHATU3UPOBATh.

2. IIpoekThnl.
CrynenTtam npejyiaraetcs BhIIOJIHUTE MPOEKThHl B KOMaHaxX 2-3 4enoBeKa, MOATOTOBUTH U
3alUTUTH TOKJIAJl IO TeMe MPOEKTa, MOATOTOBUTH TE3UCHI JIISl YUacTUs B CTYIEHUYECKON

koHpepernnn OKTullM wiu craThio Juis MyOIMKaIMy B XKypHAJIE, OIyOJIMKOBATh MCXOIHBINA KO
na GitHub.

TeMbl MPOEKTOB:

1. MMX/SSE

C nmomo11pI0 BEKTOPHBIX HHCTPYKLMI niporieccopa MMX mnu SSE BBINOTHUTH OAHY U3 ONEpaLMii:
- CKaJIsIpHOE IPOU3BEJIEHUE BEKTOPOB;

- YMHOXEHUE MaTpPHULI;

- HAXO0XJICHUE MUHUMYMA;

[IpoTecTupoBaTh Ha 6OJIBIIOM 0ObEME JTaHHBIX U CPABHUTH C OJJHONIOTOYHON peannu3arei.

2. OpenCL
C nomonisto OpenCL BBINOJHUTE OJHY U3 ONEpaIii:
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- CKaJISIPHOE IIPOU3BEACHUE BEKTOPOB;
- YMHOKEHUE MaTpULL;

- HAXOKJIEHUE MUHUMYMa;

IIporectupoBate Ha 00JIBLIOM 00BEME JAHHBIX U CPABHUTH C OJJHOIIOTOYHOM peanu3annen.

3. Nvidia Cuda

C momomsio Nvidia Cuda BEITIOTHUTE OJJHY U3 OTICpaIHii:

- CKaJISIPHOE IPOU3BEICHUE BEKTOPOB;

- YMHOEHUE MaTpULI;

- HAXO0XJCHUE MUHUMYMA;

[IporecTtupoBatk Ha 00JILLIOM 00BEME JAHHBIX U CPABHUTH C OJJHOIIOTOYHOM peanu3ainen.

4. WebCL

C nomotisro WebCL BBIMIOTHUTE OJIHY U3 OTIEPAITHIA:

- CKaJISIpHOE NTPOU3BEICHUE BEKTOPOB;

- YMHOEHUE MaTpPHULI;

- HAXO0XJCHUE MUHUMYMA;

[IporectupoBatk Ha 00JILIIOM 00BEME JAHHBIX U CPABHUTH C OJJHOTIOTOYHOM peanu3ainen.

5. Web Workers

C momotisto Web Workers BBITIOTHUTD OJIHY U3 OTI€PAIUiA:

- CKaJISIpHOE MPOU3BEICHUE BEKTOPOB;

- YMHO>KCHHUEC MAaTpPUIL;

- HaXOXJICHUC MUHUMYMA,

[IpoTecTupoBath Ha 00JIBIIIOM 0OBEME JAHHBIX U CPABHUTH C OJTHOMIOTOYHOM peanu3amueii.

6. Cilk

C nmomorsto Cilk BBITTOTHUTE OJTHY M3 OTIEPAITHIA:

- CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB;

- YMHOKEHHE MaTPHIL;

- HaXOXKJICHUE MUHUMYMa,

[IpotecTtupoBath Ha OOJIBIIOM 00BEME JAHHBIX U CPABHUTD C OJTHOIMOTOYHOM peain3aiuei.

7. TBB

C nomomipto TBB BeINOJIHUTE OAHY U3 OTIEpaIUA:

- CKaJISIPHOE MPOU3BEICHUE BEKTOPOB;

- YMHOXEHHE MaTPHII;

- HAXOKJICHE MUHUMYMa;

[IpoTecTupoBath Ha 00JIBIIIOM 0OBEME JAaHHBIX U CPABHUTH C OJHOIIOTOYHON peasin3aliuei.

8*. Hanncare nporpammy, NepeHOCSIIYIO 3allyIeHHbIH IPOLECC C OJHOM BUPTYalbHON MalMHbI
nox ynpasiaenueM OC Linux Ha apyryro.

9*. Peanmn3oBarh nMpuMep napajljiebHON 00pab0oTKH JaHHBIX Ha miaTtdopme Android.

10*. PeaninzoBath mpuMep napasuienbHoi 00paboTku gaHHBIX cpenctBamu Trik DSP nm
STM32F4 DSP.

11%*. PeanmmzoBats mosub3oBareiibekue notoku 1t OC Linux wim Windows.

12*. PeasimzoBaTh MHOTOIIOTOYHOCTh Ha MUKpOKOHTpoJuiepe STM32 (sapo Arm Cortex).
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13*. 3agaua B karanore 1.NStars — MOUCK ONITUMAILHOTO MapUIpyTa M MapaMeTpPOB MUCCHH T10
UCCIIEJOBAHUIO 3BE3]l M IOUCKY BHE3EMHOMN JKU3HH.

14*. Peann3oBaTh MporpamMMy MOMCKa ONTUMAIBHOM pa3pe3Ku 3aJaHHOTO MPSMOYTroJbHUKA (JIEHTA)
WM MHOXKECTBA 3a/IaHHBIX IPSIMOYIOJIbBHUKOB (JINCThI) HA MHOXKECTBO 33JaHHBIX BBIITYKJIBIX
MHOTOYI0JIbHUKOB. [Ipu pa3peske Bce 3aaHHbIE BBITYKIIbIE MHOTOYTOJIbHUKHN HE JJOJLKHBI
nepecekarbes. bojee onTuMabHOM cuuTaeTcs Ta pa3peska, pu KOTOpoi BbICOTa
HCII0JIb30BAHHOTO MPSMOYIOJIbHUKA MEHBIIIE (JIEHTA) WK KOJIMYECTBO UCIOJIb30BaHHBIX
PSIMOYTOJIbHUKOB MEHbIIE (JIUCTBI).

15*. 3agaua B karanore 2.MedClassify — kiaccupukaniss METUIIMHCKAX YCITYT.

16*. PeanuzoBaTh napauienbHoe 00yuyeHHE U paclio3HaBaHHE N300paKeHUI CBEPTOUHBIMU
HeHpOHHBIMU ceTsiMu 1o 6a3e ImageNet.

17*. PeanuzoBath mpo3pavHo napaienbHoe Beruucienue findall, label wim uctuHHOCTH NpeaukaTta
B SWI Prolog ¢ ucnons3oBanuem notoko Ha CPU unu GPU.

18*. PeanuzoBaTh OMOIMOTEKY Ui TPO3payHbIX MapaenbHbix Berurciaenuit Ha GPU B Clojure.

19%*. Hanmucath puiioKeHue, ONpeessrolee Ha3BaHue KOMIIAHUU WM UM (pr3. JTUTIA TI0
MTOYTOBOMY aJIPECYy.

20*. Hanncatp BeO-cepBUC, ONpeEIONINI MM0JI Bia/ieiblla aKKayHTa B HHCTarpaMmMe.

21*. Hamucatb NpUIIOKEHNE TSl aBTOMATHYECKOTO YIIPaBICHUS KaMmaHusIMu B SIHaexc Jupext
JUIS UHTEPHET-Mara3uHoB.

22%*, Peanu3oBarh 00y4eHHE U PACIIO3HABAHHE TOJIOCOBBIX KOMAaH/I 1711 MOOUITBHBIX POOOTOB.

23*, Hamucatb NpUIIOKEHUE TSI IOMCKA CXOKHUX 0 TTapaMeTpaM aKKayHTOB B COII. CETSX C
3aJJaHHBIM MHO>KECTBOM aKKayHTOB.

24%*, Peanu30BaTh JOKAIU3ALMIO U ONIPEACIICHUE pa3MepOB OIKanIero 00beKTa 1o
M300paXEHUIO C IBYX KaMep M JIJaHHBIM JTaTYMKOB PACCTOSIHUSA B PEaIbHOM BpPEMEHHU.

25%*. Peanu3oBaTh YT€HUE JOPOKHON Pa3METKH B peallbHOM BPEMEHH ISl MOOMIIBHOTO po0oTa.

26*, Peann3oBaTh MallMHHOE 06yquI/Ie ONTUMAJbHOM MOXOJKHA HA MECTHOCTHU IS MHOT'0areHTHOM
CHUCTEMBbI XCKCAIIOA0B.

27%*. Peann3oBaTh MalllMHHOE 06yquHe OIITUMAJIBHBIX ITAPaMETPOB €3/1bI 110 JIMHHUU JJIA
MHOTOAreHTHOM CUCTEMBbI KOJIECHBIX pO6OTOB.

28*. PeanuzoBaTh CUCTCMY pacCIllO3HABAHUA KECTOB IO JAHHBIM OT I€PYATKHU C JaTUUKAMU n3ruoda
Ha 1majbnax.

29*. Peann3oBaTh CUCTEMY PACIIO3HABAHMsI KECTOB 110 JTAHHBIM OT JaTYUKOB CMapT(OHa.
30*. Peanu3oBaTh CUCTEMY COCTaBJICHUS ONTHUMAJIbHBIX PACIUCAHUHN 1711 (aKyIbTeTa.

31*. Peanu3oBarh NOJCUCTEMY TUIAHUPOBaHUA OTITYCKOB 1151 CRM.
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32*. Peanu3oBarh CHCTEMY INIAHUPOBAHUS 3aKa30B nmocTaBukaM st MoitCknan, Kinacc365 nnu
1C: Ilpennpusrue.

33*. Peanmu3oBath cepBep Ui ypolieHHo# Bepcuu npotokoia ModBus o TCP/IP (6unapHslit u
ASCII Bapuant), UDP, Be0O-cokers! u kiuentoB Ha C/C++, Java, Android u JavaScript ms
OJTHOBPEMCHHOM 3aITMCH U YTCHHS TaHHBIX 110 PA3HBIM ITPOTOKOJIAM.

4.2 D oHJ O1LIEHOYHDBIX CPEACTB JAJId IPOBECACHUS HpOMeH(yTOqHOﬁ arrecranmu.

BOHpOCI)I JJIA HpOMe)KYTOHHOﬁ arrecTaluyy 10 UTOraM OCBOCHUSA AU CILIUIIJIINHBI.

1.YpoBHHM pacniapayiieIMBaHUs BBIYUCICHUI: HE3aBUCUMOCTD Y3JI0B,
KOHBelepu3alys, napauieIbHble U PACIPe/ICII€HHbIE BBIYUCIICHUS.
Onpenenenue NOHITUN: TapaJUIETIbHbIE BHIYMCIEHUS, CYIIEPKOMITBIOTED,
KJIacTep.

2.Heo6x0auMOCTh BBICOKOITPOU3BOJUTENBHBIX BEIUUCIIEHUHN. [[pruunHbI
OTpaHMYEHUS POCTa TAKTOBOM YacTOTHI IpolieccopoB. Knaccudukarms
Onunna (SISD, SIMD, MISD, MIMD), noHsiTie MyJIbTHIIPOIIECCOPOB U
MYJIBTUKOMITBIOTEPOB.

3.CISC- u RISC-npornieccopsl. OcHoBHEIE 4epThl RISC-apXuTeKTypHI.

4 .TloBblllIEHHE MPOU3BOAUTEIBLHOCTH MPOLECCOPOB 32 CYET KOHBEHEPU3AIIUH.
YenoBus ontuManbHOro (yHKIHOHUPOBAaHUS KOHBEWepa.
5.CynepKkoHBEHEPHBIE U CyNepCKATIIPHbIE MPOLecCOpbl. Brinenenne
He3aBHCcHMO pabotatomux ycrpoiicts: IU, FPU, MMU, BPU.

6.11oBbIIEHNE TPOU3BOUTEIBHOCTH ITPOLIECCOPOB 3a CUET BBEICHUS
xom-namsatu. Komm: equnsiid, ['apBapackuii, ¢ mpsMoi 3anmuckio, ¢ oOpaTHON
3aIKCBIO.

7.CornacoBaHue K311el B MYJIBTHUIIPOIIECCOPHBIX CHCTEMaX C OOIIeH maMAThIO.
8.IIporpamma, npoueccop, npouecc. OCHOBHBIE COCTABJISIONINE MPOIIECCa,
COCTOSIHMS IIpoLiecca.

9.Bunpl pecypcoB: amnmapaTHble, IPOrpaMMHBIE, AKTUBHBIE, [IACCUBHBIE,
JIOKaJIbHBIE, pa3JesieMble, [IOCTOSHHbIE, BPEMEHHbBIE, HEKPUTUYHBIE,
KpUTHUYHBIE.

10.Tunel B3aMMOAEMCTBUSA MPOLIECCOB: COTPYIHUYAIOIINE U KOHKYPUPYIOLIUE
npoueccel. Kputnyeckue cexiuu, B3aMMHOE UCKITIOUEHHE TPOLECCOB (3a/1a4).
[IpoGieMbl, BO3HUKAIOIIME IPU CUHXPOHU3AIINH 33]1ay.

11.MexaHnu3Mbl B3auMOJIEHCTBHS IIpoLieccoB. Pa3nensemas namsth.
12.MexaHn3Mbl B3auMOACHCTBUS TIporieccoB. CeMadophl.

13.MexaHnu3Mbl B3aUMOJCHCTBUS TTpoiieccoB. CUTHAIIBI, COOBITHS.

14.ITotoku (HutH, threads). CpaBHeHue ¢ porieccamu. Pecypcebl, IpuOpUTETHI.
15.Anroputm Jlekkepa.

16.Co3nanue, yHUUYTOXKEHUE U OXKUIaHUE 3aBepIIeHUs paboThl TOTOkOB Windows.
17.Cunxponusanus notokoB. Kputnueckue cexunn Windows.

18.Co3anue, yHUUTOXKEHHUE U O’KUAAHUE 3aBeplIeHus paboTsl moTokoB POSIX
Threads. bapeepsis POSIX Threads.

19.CurxpoHu3anus NOTOKOB. MBIOTEKCHI: BUJBI U OTIEpALlMH HAJl HUMHU.
Mpiotekcsl B POSIX Threads.

20.Cucrema MPI. Ilonstue napamnensHoii nporpaMmMbel MPI. O6mas
xapakrepuctuka. Coznanue u 3asepuienne MPI-nporpammel. [lomydyenne
paHra npouecca u konuuecrsa npoueccos. Crpykrypa MPI-nporpammel.

15



IIpumep.

21.Toueunbie 0OMEHBI JaHHBIMU MEX Ay rpoueccamu MPI-nporpammel. bazosbie
tunel MPI. IIpumep. OgHoBpemenHble ipueM u nepenada B MPI.
BydepusoBanbiii, OI0KUPYIOLINI, HEOTOKUPYIOIIUN METO/IBI TIepeiau

JAHHBIX.

22 KonnexrusHble B3aumoaencTBus npoueccos MPI. Ilepenaua nanubix ot
OJTHOTO TIpoliecca BceM mporeccam. COOp JaHHBIX Ha OJJHOM IPOLIECCE CO BCEX
IIPOLIECCOB.

23.KonnektuBHbIe B3auMoeiicTBus npoueccoB MPI. O6o0menHas nepemada
JAHHBIX OT OJHOTO IMporiecca BceM nporeccam. O00O0IeHHbIH cO0p JaHHBIX Ha
OJIHOM ITPOLIECCE CO BCEX MPOLIECCOB.

24 KonnexrtusHble B3aumoaencTBus npoueccos MPI. Cunxponuszanus
BbIYMCIICHUI. ABapHilHOE 3aBepIICHHUE.

25.Coznanue rpynn B MPI u ynpasnenue umu.

26.Ynpasnenue kommyHukatopamu B MPL. Co3nanue n yHuuroxxenue
KOMMYHHKATOpa.

27 IlpousBoansie Tunbsl B MPI. Kapra tuna. Xapakrepuctuku THma.
28.I1pownsBoansie Tunbl B MPL. HenpepriBHbI cioco6 co3nanus. Perucrpamus u
0CBOOOKICHHE THUIIA.

29.IIpousBoansie Tunbl B MPIL. BekropHsliil cioco0 co3nanus. Perucrpanus u
0CBOOOK/ICHHE THUIIA.

30.ITpouzBoansie Tumel B MPI. MHAekcHBIH criocob co3manus. Perucrpanus u
0CBOOOXK/ICHHE THUIIA.

31.ITpousBoansie Tumnsl B MPL. CtpykTypHbIii cioco6 coznanus. Peructpanus u
0CBOOOXKIEHHUE TUIIA.

32.Buprtyanbnbie Tonojgoruu B MPI: nexaproBa Tomnosorus.

33.Bupryansusie Toniosoruu B MPI: Tononorus rpada.

34 Texnonorust OpenMP: o0mias xapakTepucTHKa, MOAEIb TPOTPaMMHUPOBAHUS,
MO/JIEJb aHHBIX, OCIIE0BATENIbHbIE U apajluleIbHbIE 001aCTH, 3aMep
BPEMEHU.

35.Texnonorusa OpenMP: mactep-noTok, MOIy4E€HHE paHTa, KOJTUYECTBA TOTOKOB,
KOJIM4ECTBA ITPOLIECCOPOB, 3aJaHUE KOJIMYECTBA TOPOKIAEMBIX II0TOKOB,
JTUPEKTUBBI master u single

36.Texnonorusa OpenMP: napanienbHbie IIUKIIbI, COKpAILLlEHHAS 3aIUCh,
penyKuus.

37.Texnonorust OpenMP: cuHXpOHHU3a1IHsI ITOTOKOB, OaphePhl, KPUTHIECCKUE
CEKLIUH, aTOMApHBIE OIIEpalliH, 3aMKH.

38.XapaKTepuCTUKHU TUIIOBBIX CXEM KOMMYHUKALIUHA B MHOTOIIPOLIECCOPHBIX
BBIYMCIIUTENIBHBIX CUCTEMaX. [IpuMepsl ToNoIoruii ceTr nepesadu JaHHbIX.
Tononorust ceTn BEIYUCIUTEIBHBIX KIACTEPOB. XapAKTEPUCTUKU TOIIOJIOTHH.
39.0neHKa TpyIOEMKOCTH OCHOBHBIX Ollepaluii nepeaadyn JaHHbix. [lepenada
JAHHBIX MEXIY ABYMs Ipoueccopamu ceTd. Ilepenada taHHBIX OT OHOTO
IIPOLIECCOPA BCEM ITPOLIECCOPAM CETH.

40.0ueHka TpyAOEMKOCTH OCHOBHBIX Ollepaluil nepenayu naHHeix. Ilepenada
JAHHBIX OT BCEX MPOLECCOPOB BCEM IPOLIECCOPAM CETH.

41.0ueHka TpyAOEMKOCTH ONEPALMN NIEPENady JaHHBIX 7S KJIACTEPHBIX CUCTEM.
Monens XOKHH.

42 I'pad «omepanuu 1 orepaH/ibl» U BO3SMOXKHOCTH pacnapaieuBaHus
BBIYMCIIEHUI, MUHUMAJIbHO BO3MOYKHOE BPEMS BBIIIOJIHEHUS [TapaJIJIEIEHOTO
anroputma. [Ipumep.

43. IToToKM ¥ MPUMUTUBBI CUHXpOHHU3ALIUU Java.

44, TapamienbHOE MPOrpaMMHUPOBAaHKE U TPaH3aKIMOHHAs namsTh B Clojure.
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Kpurepuii onenusanus:

DK3aMeH M0 JUCIUILIMHE MPECIeAyeT Leb OIEHUTHh paboTy CTyleHTa 3a Kypc, MOTydeHHE
TEOPETUYCCKUX 3HAHWUW, WX TMPOYHOCTh, PA3BUTHE TBOPYCCKOTO MBIIUICHUS, MPHOOpETEeHUE
HABBIKOB CaMOCTOSITEIIbHOW pPa0OThl, YMCHHE NPUMCHSATH IIOJTYYCHHBIC 3HAHUS JUIS PCIICHUS
MPAKTHYECKHUX 3a]1a4.

dopma npoBeIeHUs IK3aMeHa: TUCbMEHHO, YCTHO.

DK3aMeHaTopy MPEIOCTABISICTCS MPABO 3a7aBaTh CTYACHTAM JOTIOJIHUTEIBHBIE BOIPOCH IO
BCei yueOHOU TTporpaMMe JUCIIATUTHHEIL.

Pesynprar cmaum sK3amMeHa 3aHOCUTBCS MPETNOJaBaTeieM B 3K3aMEHAIIMOHHYIO BEIOMOCTh U
3aYETHYIO KHUXKKY.

OrneHnBaHNe YpPOBHS OCBOCHHS JTUCITUILIMHBI OCHOBBIBAETCS HAa KAY€CTBE BBITIOJHEHUS
CTYICHTOM 3aJa4 3a CEMECTp, HHIUBUIYAIIbHOTO 3aJlaHhsl / MPOEKTa M OTBETOB HAa BOIPOCHI
JK3aMeHa. 3a OTBETHI Ha BOMPOCHI dK3aMeHa faetcs 10 20 6aios.

0 0ajJjIoB: HENOHWMAaHHWE CYIIHOCTH H3JIaraeMbIX BOIPOCOB, I'PyObIe OIMUOKH B OTBETE,
HEyBEpPEHHBIC U HETOUHBIC OTBETHI HA JIOTIOJTHUTEIBHBIE BOIIPOCHI IK3aMEHATOPOB.

0-10 6anusioB: 3HaHWE W TMOHMMAaHWE OCHOBHBIX BOIPOCOB MPOTPAMMEI, CTYJISHT YKa3aj
HampaBJIeHUE PEIICHHS WHIUBUIYATBHON 33J]add; YaCTUYHO OTBETHJI HA J[BA BOIMpOca OwieTa Wiu
JOCTATOYHO TTOJTHO OTBETHJI XOTs OBl Ha OJMH BOTIPOC.

11-15 6annoB: TBEpABICE M OCTATOYHO TOJHBIC 3HAHHS BCEro MPOTPAMMHOTO Marepuaa,
MO CJIeIOBaTEIbHBIC, IPABHIILHBIC, KOHKPETHBIC OTBETHI Ha TIOCTABIICHHBIC BOIIPOCHI IPU CBOOOTHOM
pearupoBaHWM Ha 3aMEUaHUs IO OTJACIBHBIM BOIPOCAM; JIOCTAaTOYHO IIOJTHO OTBETHJI Ha JIBa
BOIIpOCA.

16-20 6annoB: 1IyOOKHME WCYEPIBIBAIOIINE 3HAHUS BCETO MMPOTPAMMHOTO Marepuala,
JIOTUYECKHU TMOCIeI0BaTeNbHbIe, MOJHbIE, TPAMMATUUYECKH NMPaBUJIbHbIE U KOHKPETHbIE OTBETHI Ha
BOIPOCHI 3K3aMEHAIIMOHHOTO OHJIeTa U IOTIOTHUTEIbHbIE BOTIPOCHIL.

Kpurepun oneHku:

OrneHka
YIIOBIETBOPHUTEIIBHO/3a4TEHO XOopoI1110/3a4TeHO OTIMYHO/3a4TEHO
ot 70 no 79 Gasu1oB ot &80 mo 89 GayuioB 90 nnu 6osee OAJLIOB

OueHoYHBIE CPEACTBA sl MHBAIHIOB M JIMIl C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBS
BBIOMPAIOTCS C YIETOM MX HHMBUAYAIbHBIX MICUX0()U3NIECKUX 0COOCHHOCTEH.

— MpH HEOOXOIMMOCTH MHBAIMIAM M JIMLAM C OTPAaHHMYCHHBIMH BO3MOKHOCTSIMU 3/10POBBS
NPEIOCTABISIETCS IOMOTHUTEIFHOE BpeMs ISl ITOJrOTOBKH OTBETA Ha SK3aMEHE;

— TNpHU TIPOBEACHHM TPOLETYPbl OIICHUBAHUS PE3yIbTaTOB OOYYCHUS MHBAIMAOB M JIUI[ C
OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBbSl TIPEAYCMAaTPUBAETCS HCIHOJIB30BAHUE TEXHUYECKUX
CpEICTB, HEOOXOAUMBIX UM B CBSI3H C MX WHAWBUIYaIbHBIMUA 0COOCHHOCTSIMH;

— NIpH HEOOXOTMMOCTH JJIsi OOYyYarolINXCsl C OTPAaHHYCHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI U
MHBAJIHM/IOB TPOIEypa OLICHUBAHUS PE3Y/IBTaTOB 00y4YEHHs IO JUCIUILIMHE MOXKET IPOBOJIUTHCS B
HECKOJIBKO JTaIloB.

IIpouenypa oOlleHHMBaHUS pPE3YyAbTaTOB OOYyYeHHS MHBAIMJIOB M JIMI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbSl IO JMCLUIUIMHE IpeaycMaTpuBaeT NpeAocTaBieHUEe HH(pOpMaluu B
¢bopmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM HUX 3I0POBbs U BOCTIPUATHS MHPOPMAIIUH:

Jlnist UL ¢ HapyLIIeHUSMHU 3pEHHUSL:

— B I1€4aTHOM (opMe yBEIUYEHHBIM HIPUPTOM,

— B popMe 3IEKTPOHHOTO JOKYMEHTA.

Jnist U1 ¢ HapyHIeHUsAMU CllyXa:

— B I1e4aTHO# Gopme,
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— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

JIns muu ¢ HapyIeHUsIMHA OTIOPHO-/IBUTATENIBHOTO aIllapara:

— B TIeYaTHOH (opme,

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

I[aHHBIﬁ NepCUCHb MOXKCT OBITH KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA

00yJarOIIIHXCS.

5

5

5

1.

5

. IlepeyeHb OCHOBHOI M JONIOJIHUTEIbHON Y4eOHOM JTUTepaTypbl, He00X0AMMON A5

OCBOCHHUSA NTUCHMUIIIMHBI.

.1 OcHoBHasi TUTEpaTypa:

1. IIporpammupoBanue Ha JAVA [Tekcr] : yue6HOe nocodue / C. I. Cununa, A. B. YBaposa ; M-
BO oOpasoBanus u Hayku Poc. denepanuu, Kydbanckuii roc. yH-T. - KpacHonap : [Kybanckuii
rocynapcTBeHHbIN yHuBepcutet], 2016. - 117 c. : wn. - bubmmorp.: ¢. 116. - ISBN 978-5-8209-
1215-3.

2. MansBxko, A. A. [lapamiensHoe mporpaMMUpOBaHKE Ha OCHOBE TEXHOJIOTHI openmp, mpi,
cuda : yaeOHOE TIOCOOHE [T akaneMudeckoro OakaitaBpuara / A. A. MalsiBko. — 2-€ U3J1., UCTp.
u gor. — M. : U3natensctBo FOpaiit, 2018. — 115 c. https://biblio-online.ru/book/46BBEB77-
8697-4FF5-BE49-711BB1388D50/parallelnoe-programmirovanie-na-osnove-tehnologiy-openmp-

mpi-cuda
3. CagenbeB B. A. , lIteiin6epr b. f. PacmapannenuBanue nporpamMm: yueOHUK. M3marenbcTBO

IOxHoTO denepansHOTO YHUBEpcuTeTa, 2008. 192 crp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book view red&book id=240965

HJ’IH OCBOCHHUA JUCHUIIIMHBI HHBAJIWAAMU U JIMIAMU C OrpaHUYCHHBIMH BO3MOXKXHOCTIAMUA
30POBbA UMCIOTCA U3aHNA B SJICKTPOHHOM BHU/IC.

.2 JlonotHUTeIbHAS JIUTEpaTypa:

Anexkcees, A.A. OCHOBBI TapAJJIETHFHOTO MPOTPaMMHUPOBAHUS ¢ UcToNb3oBaHueM Visual Studio
2010/ A.A. Anekcees. - 2-¢ u3a., uctp. - Mockga : Harmonanbabiii OTKPBITEI YHUBEPCUTET
«HMHTVYUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1
Teopust u mpakTHUKa MapajjiesIbHbIX BEIYMCIEHUH | yueOHOe nocobue / I'eprens, Bukrop
[TaBmoBuu ; B. I1. I'eprens. - M. : BUHOM. JlaGopatopus 3Hanuii: TaTepHeT- YHUBEPCUTET
Nudopmanmonnsix Texnomoruii, 2007. - 423 c.

[TapannenbHble BBIYUCIEHUS : ydeOHOE TTOCOOHE ISl CTYIEHTOB BY30B /

Boesoann, Banentnn Bacunbsesud, Boesogun, Bn. B. ; B. B. Boesogun, Bn. B. BoesoauH. -
CII6. : BXB-IIetepOypr , 2004. - 599 c.

boraues K.1O. “OcHoBBI napajiieIbHOTO NPOrPaAMMUPOBAHUS U3AATEILCTBO "'bUHOM.
JlaGopatopus 3Hanwmit", 2003 1.

BricOKOTIPOM3BOAUTENBHBIE BBIYUCICHUS 111 MHOTOIIPOLIECCOPHBIX MHOTOSIIEPHBIX CUCTEM :
yueOHHK aisi cTyneHToB By30B / B. I1. I'eprens ; bubnuoreka Huxeropoackoro roc. yH-Ta M.
H. N. JloGauesckoro . - M. : M3natenbctBo MockoBckoro yauepeuteta : DU3MATIINUT, 2010
; Hmxauit Hoeropog : Hukeroponackuii rocynapctBeHHslil yausepcurert, 2010. - 543 c.
BeruncnurenbHas MareMaTika U CTpykTypa anroputmos / B.B. Boesoaun; Bi. B. BoeBoauHs ;
Mock. roc. yH-T uM. M. B. JlomoHocoOBa. - 2-¢ u3n., crep. - [M.] : M3gaTtenscTBo MOCKOBCKOTO
yHuBepcurera , 2010. - 166 c.

.3. Ilepuoanueckue u3IaHusi

1. Tlpuxiagnas uHpOpMaTHKA
2. TlpoGnemsl nepenaun HHGOPMALUU
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https://biblio-online.ru/book/46BBEB77-8697-4FF5-BE49-711BB1388D50/parallelnoe-programmirovanie-na-osnove-tehnologiy-openmp-mpi-cuda
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http://biblioclub.ru/index.php?page=book_view_red&book_id=240965
http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1

3. TlporpaMMHbIe IPOIYKTHI U CHCTEMBI

4. IlporpammupoBaHue

5. COMPUTATIONAL NANOTECHNOLOGY (BBIYNCJIMTEJIbHBIE
HAHOTEXHOJIOI'MN)

6. COMPUTERWORLD POCCHA

7. WINDOWS IT PRO / RE

6. Ilepeyenb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « UHTEepHETY,
HEeO0XOAMMBIX /115l OCBOEHHS IMCUMILIUHBI

- Yuebnsiit kypc CS338. MHOronpoueccopHble BHIYUCIUTENbHbBIE CUCTEMBI U TTApalIeIbHOE
MIPOrpaMMHPOBaHUE
http://www.hpcc.unn.ru/?doc=98

- Csoj 3Hanwmii o nporpamme ceprudukanun HHI'Y — Intel
http://nncc.unn.ru/?id=1035

- HWurepner-YHuBepcuter CynepkoMIbIOTEPHBIX TEXHOIOTHM

http://hpcu.ru/

- Y4eOHbIe KypChl HHTEPHET-IIEHTPA CUCTEMBI 00pa3oBaTeNbHbIX pecypcoB B oomactu CKT
http://hpc-education.ru/?q=node/19

7. Meroanueckue yKa3aHus JJ1s1 00y4al0UUXCs M0 OCBOCHHUIO IU CIIUIIJINHbI

[Ipu permennu 3a1a4 1a00paTOPHBIX PabOT CTyAEHTaM PEKOMEHAYETCSI O3HAKOMHThHCS,
CKOMITMJIMPOBATh U BBIMOJIHUTH IPUMEPHI KOJa, pa3paboTaHHbIe BTOPOM Yue€OHOM MPOrpaMMBI.

[Tpu pemennn 3aaa4 € ucnonszoBanrnem OpenMP u MPI pexomenayeTcsi 03HAKOMUTHCS €
MarepuajiaMmu u npuMepamu u3 kypca CS338. MHOronpoieccopHble BBIYUCIUTEIbHBIE CUCTEMBI U
napauiesibHOe MPOTPaMMHUPOBAHUE.

B kauecTBe cucTeM MpOrpaMMHUPOBAHUS ISl PEIICHHS 32/1a4 ¥ U3YYCHUS METOIOB U
JITOPUTMOB, IPUBEICHHBIX B JICKIHIX, PEKOMEHIIYETCS UCIIOIh30BATh HA TIPAKTHUECKUX 3aHATHUSIX
U TIPU CaMOCTOATENbHOI padoTe kommumitsatopsl Microsoft VisualC++ uwaun GNUGCC. [lns
3P PEKTUBHOTO MPOrPAMMHUPOBAHHUS PEKOMEH IYETCS HCIIONIb30BaTh BCTPOCHHBIN OTIIauuK Visual
C++ i, npu ucnionb3oBanuu GCC, GDB. Taxke nHeooxoaumbl 6ubauoreku POSIX Threads u
MPI (nanpumep, MPICH2 wiu OpenMPI).

8. [lepevyenb UHGOPMALMOHHBIX TEXHOJIOTHIi, HCTIOJIb3YyeMbIX IIPH OCYIIECTBICHUHU
00pa30BaTeILHOIO Mpolecca 1Mo JUCHHIJINHE

8.1 Ilepeuenb nHGPOPMANMOHHBIX TEXHOJIOTHIA.

— IIpoBepka fOMaNIHUX 33a/laHU U KOHCYJIETUPOBAHUE MOCPEACTBOM IEKTPOHHOM MOYTHI U
conaiabHOU ceTh BroHTakTeE.
— Mcnonb30Banue 37EKTPOHHBIX TPE3EHTALMMN IPU IPOBEACHUU ITPAKTUYECKUX 3aHATUI.

8.2 Ilepeyenb HeEOOXOAMMOT0 MPOrPAMMHOIO 00ecIeYeHusl.

1. Kommumsitops! si3pika C/C++: Microsoft Visual C++ wim GNU GCC;
2. bubnuoreka POSIX Threads;
3. bubnunorexa MPI (manpumep, MPICH2 unu OpenMP);
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4. Java, Clojure.
5. [IporpaMmel 1 6€30MIACHOM IEMOHCTPALMK U CO3JaHUS IPE3CHTAINHA

8.3 Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX CIIPAaBOYHLIX CUCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koncynsrant [imrocy (http://www.consultant.ru)
2. DnexrponHas oubnuorteynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepHaJ'II)HO-TeXHI/I‘leCKaﬂ 6338, Heo0XxoauMas s OCYIIECCTBJICHUSA 06p330BaTe.]'lI)HOl"O

npouecca 1mo JMCumIlJinHe

MaTCpI/IaJIBHO'TGXHI/I‘IGCKOG obOecrieueHue JUCIHHUIIIIMHBI 1

Ne Bug padot
OCHAIIIEHHOCTh
1. JlexunoHHbIE 3aHATUSL | AyauTOpus, YKOMIIJIEKTOBAaHHAs CHELUAaIU3UPOBAHHON
Me0OeIbI0 U TEXHUUECKUMU CPEACTBaMU 00yUEeHHUSI
2. JlaGoparopHsble 3aHATUS | AynuTopus, YKOMIIJIEKTOBAaHHAs CHELUAaTU3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHM  CPEACTBAaMH  OOy4YeHWs,
KOMITbIOTEPaMH, TPOEKTOPOM, MPOrpaMMHBIM OOecTedeHHEM
MS
3. Texymui KOHTpPOJb, | AynAtopus, YKOMILJIEKTOBAaHHAas CHEUaIN3UPOBAHHOMN
MIPOMEKYTOYHAS MeOenpl0 M TEeXHHYECKUMHU  CpelCcTBaMu  OoOyueHwus,
aTTecTanus KOMITbIOTEpaMH, MPOrPAMMHBIM 00eCTIeYeHHEM
4, CaMocTosTennrHas Kabuner st camocTosiTenbHONW  paOOTBI, OCHAIICHHBIN
pabota KOMITBIOTEPHON TEXHUKON C BO3MOMHOCTHIO MOAKIIOYEHUS K

cetn «MHTEpHET», TPOrpaMMOI SKPAaHHOTO YBEIUYCHUS U
0o0ecrieueHHbIN JOCTYIIOM B AJIEKTPOHHYIO WH(OpPMaIMOHHO-
00pa30BaTeIbHYIO CPEely YHUBEPCHTETA.
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