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1. Hean u 3aga4n U3yYeHUs U CHUNIHHBI.

1.1 lleab ocBOeHMs AUCHMILIHHBI.

Lenbro Kypca sIBASETCS U3y4CHUE MATEMATUYECKUX MOJIENIEH, METOJIOB, COBPEMEHHBIX TEXHOJIOTHIA
MapajuieJIbHOTO TMPOTPAaMMHUPOBAHUS, MPUOOPETEHWE YMEHUW UM HAaBBIKOB HCIIOIB30BAHUSA Ha
MIPAKTHKE CPEJICTB Pa3pabOTKM WM CPE BBIMOJHEHUS TapalUIeIbHBIX IMPOTPAMM JUIS PEIICHUS
TPYAOEMKHUX BBIYMCIUTEIbHBIX 33]1a4.

1.2 3agaun IUCUHUINJIUHBIL.

OCHOBHBIMU 3aJja4aMH Kypca SIBJIIETCS 0CBOEHUE CIEAYIOIINX TEM:
— Bgenenune B napayenbHyr0 00pabOTKY TaHHBIX.
— IIpuHUUIBI TOCTPOEHUS NAPAJUIETbHBIX BEIUMCIUTENBHBIX CUCTEM.
— Opranu3zanus nporpaMm Kak CUCTEMbI ITPOLIECCOB.
— [lapannensHO€ MporpaMMUpPOBAHUE JJIsI CUCTEM C OOIIEH MaMsThIO.
— Cucrema MPI.
— Ilpunnumnel pa3paboTKy NapauieIbHbIX aITOPUTMOB U IPOTPaMM.
— Mogenu GyHKIIMOHUPOBAHUS HapalIeIbHBIX POTPAMM.
— IlapamienbHble aNrOpUTMBI PEIICHUS TUIOBBIX 3a/1au.

1.3 MecTo AucHMILUIMHBI B CTPYKTYpe 00pa3oBare/ibHOM NIPOrpaMMbl.

JlucuuniauHa OTHOCHUTCS K BapuaTuBHOM yacTu broka 1 "/[uctummuaer (Moaynun)" yueOHOTO
IJ1aHa.

JucuumninuHa B3auMOJAEHCTBYeT [UIsi (OPMUPOBAaHUS KOMIIETEHIMM C JUCHUIUIMHAMU
Nudopmarnka, OCHOBBI TporpaMmMupoBaHus, Teopus aBTOMaToB W (opMajbHBIX S3BIKOB, Web-
nporpaMmupoBanue, OCHOBBI pa3pabOTKU KPOCC-TIATPOPMEHHBIX MPUIIOKEHUH.

TpeboBaHueM K «BXOAHBIM» 3HAHHSM SIBIISICTCS TMOHUMaHHWE OCHOB apXuTekTypbl OBM u
CETEBBIX TEXHOJIOTHH, BIIaJICHUE OCHOBAMH MPOrpaMMHUpoBaHus Ha s3bikax C/C++ u Java.

1.4 IlepeyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00yUYEeHHUS 0 JUCUHUILIMHE, COOTHECEHHBIX C
IUIAHMPYEeMBIMH pPe3y/1bTaTaAMHU 0CBOEHHS 00pPa30BaTe/IbHOI NPOrpaMMbl.

[Tepedenp pe3ynbTaToB 00pa3zoBaHus, GOPMHUPYEMBIX AUCITUTLTHHOMN:
3HaTh:

1) ammaparHbIe U IPOrpaMMHBIC aCIICKTHI pealn3aliy mapaien3Ma, CliocoObl 1 CpeacTBa
pa3paboTKu MpOrpamm,

2) (dopManbHbBIE MOJCIH MAPALIEIBHOIO MPOrPAMMHUPOBAHHUS, IIPUMEHIEMbIE IS
MOJICJIMPOBAHUS NapAILIEIBHBIX TPOrPaMM B COBPEMEHHBIX OTIEPAIIMOHHBIX CUCTEMaxX U
000510YKax;

3) NPHHIHKIIEI OPraHU3alK B3aMMOICHCTBHS ACHHXPOHHBIX IPOLIECCOB B COBPEMEHHBIX
OTIEPAIIMOHHBIX CHCTEMaX;.

YMeTh:
4) UCTONIL30BaTh COBPEMEHHBIE TPOTPAMMHBIE CPEICTBA, ONIEPAIIMOHHBIE CHCTEMBI U 000JI0YKH,

CCPBUCHBIC ITPOTpaMMBbI JJId pacCliapaJUICIIMBaHUA AJITOPUTMOB

5) peann3oBbIBaTh MapajliebHBIC TPOTPAMMBbI Ha JIOKAITLHOM KOMITBIOTEPE U B CETH pabounX
CTaHIMI ¢ MPUMEHEHHEM KOHIICTITyalbHBIX (PYHKIIHOHAIBHOTO M 0OBEKTHO-
OPUEHTHUPOBAHHOIO HAIPABJIECHUH ITPOTPAMMUPOBAHUS.

Bnagers:
6) TEXHOJOTHSIMH CO3JIaHKSI MHOTOTIOTOYHBIX MPUJIOKEHHUN JJIsi CHCTEM ¢ OOIIIel aMsIThIO C
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N3ydenune qaHHON y4eOHOM MMCIUTUIMHBI HAITPABJICHO HAa (popMHUpPOBAHHE y 00yIAIONTIXCS

MPUMEHEHHEM KOHIETTYaIbHbIX NOJ0KEHUH (PyHKIIMOHATBHOTO U 0OBEKTHO-
OPHUEHTHUPOBAHHOTO HAIIPABIECHUI IIPOrPaMMUPOBAHMS;
7) COBpEeMEHHBIMU MHCTPYMEHTAIBHBIMU CPEICTBAMH NApAJUICIIbHBIX BEIYUCIUTEIBHBIX U
CYIIEPKOMIIBIOTEPHBIX CUCTEM.

KOMITETCHIUI
Ne | Mnpexc Coneprxanue KOMIETEHIUH (MK €€ YacTH) 3narb | YMets | Bnagets
IL.II. | KOMITIETCHIIUH
1 |OIIK-7 CIIOCOOHOCTBIO HCIIOJB30BATh 3HAHMS OCHOBHBIX 1),  |5) 6)
KOHIENTYaJlbHbIX TMOJOKEHUH (PYHKIIMOHAIBHOTO,
JIOTUYECKOTO, 00BEKTHO-OPUEHTUPOBAHHOTO "
BHU3yaJbHOTO  HAaIpaBJICHUN  MPOrpaMMHUPOBAHMUS,
METOJIOB,  CIIOCOOOB M CPEACTB  pa3pabOTKu
MpOTrpaMM B paMKax 3TUX HapaBJICHUM
2 IIK-5 TOTOBHOCTBIO K  HCHOJB30BAaHUID COBPEMEHHBIX 2), 4) 7)
CHCTEMHBIX MPOTPAMMHBIX CPE/ICTB: OTIEPAIHOHHBIX | 3)
CHUCTEM, OICPAIMOHHBIX W CETEBBIX 00OJIOUEK,
CEPBUCHBIX MPOTPAMM

2. CTpyKTypa M cofepKaHHe IMCHHUIINHBI

2.1 PacnpenesieHue TPyI10EMKOCTH AUCUMILJIMHBI 10 BHAaM padoT.

OO6mrast Tpymo€MKOCTh TUCIUIIINHBI cocTtaBiseT 3 3ad.en. (108 wacoB), ux pacnpeneneHue
1o BusiaM paboT npeacrtasieHo B Tadmuie (s crynenroB ODO).

By yaeOHoOM paboThI Bcero CemecTpsl
4acoB (dachn)
8

KonrakTHas pabora, B TOM 4YHCJI€:
AyIUTOpPHBbIE 3aHATHA (BCEro):
3aHsATHs IEKIMOHHOTO THIIA 16 16 - - -
JlaGopaTopHbI€ 3aHATHS 32 32 - - -
3aHATUSI CEMUHAPCKOTO THIIA (CEMUHAPHI,
MPAKTUYCCKHUE 3aHSTHS) ) ) ) ) )
HNuas koHTaKTHAs padora:
Konrpoins camoctositensHoit pabotsl (KCP) 2 2
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesqibHasi pad0Ta, B TOM YHCJIe:
Kypcosas pabora - - - - -
ITpopaboTka ydeOHOTo (TEOPETHUECKOT0) MaTepraia 4 4 - - -
Brinmonnenne HHIMBUAYANbHBIX 3a/1aHUH (TIOATOTOBKA 16 16 i i i
COOOLIEHUH, Tpe3eHTalui)
Pecdepar - - - - -
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 2 2 - - -
Kontpoas:
[ToaroToBKa K 3K3aMeHY 35,7 35,7
Oo0masi Tpyn0eMKOCTh gac. 108 108 - - -

B TOM yucJie koutaktHas | 50,3 | 50,3
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pabora
3a4. ef1 3 3

[Tponeypa mpoMeXyTOUHON aTTeCTallMy IPOXOIUT B (popMe 3K3aMeHa.

2.2 CTPYKTYpa AUCUMILINHBI:

Pacnipenenenue BUI0B yueOHOM pabOThI M UX TPYJOEMKOCTH IO pa3zeinaM JAUCIUILUINHBIL.
Paznensl qucnurmnHel, n3ydaeMeie B 8cemecTpe (ouHas popma).
Bua npome:xyTouHOM aTTecTaluu: SK3aMeH.

KonuyecTBO 4acos
AynurtopHasi | BHeaynuTopHas
Ne HaumeHnoBaHue pa3iesioB pabora padora
Bcero KOHTPO
J | JP | CPC
JIb
[TpUHIKIIBI TOCTPOCHHMS MapalIeIbHBIX
1 puHII p p 22 | 4 6 4 8
BBIYUCITUTCIBHBIX CUCTEM
[TapannensHOE MPOrpaMMHUPOBAHHE B CHCTEMAX C
2. part porpavMip 26| 4| 8 | 6 8
00111e# TaMSITBIO
3. [[lapamnensHOe€ mporpammupoBanue Ha ocHoBe MPI 26 | 4 8 6 8
BBenenune B METOIBI MMapaIeIbHOTO
4, 8 /bl Hap 26| 4 | 8 6 8
MTPOTPAMMHUPOBAHUS
5. |O630p U3y4eHHOTO MaTeprasna 5,7 2 3,7
6. |KouTpousb camocrositensHOU paboTsl (KCP) 2
7. |[lIpomexxyrounas arrecrarws (MKP) 0,3
Hroro no nucrunivae: 108 | 16 32 22 35,7

[Ipumeuanue: JI — neknuu, [13 — mpaktuueckue 3ausaTus / cemuHapsl, JIP — mabopatopHbie 3aHATHS,
CPC — camocTosTenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aesioB 1M CHUNINHBI:

2.3.1 3aHaTHA JEeKIMOHHOI0 THIIA.

Ne HaumenoBanmne |Cojaep:kaHue pasiesia dopMma TeKy1ero
paszjiena KOHTPOJIfA

1 [TpuHIHIBI OrpanudeHus Ha 4acToTy MPOLIECCOPOB U pelleHue 3aaa4y
MIOCTPOCHHUS MHOTOSIJIEPHOCTB, CJIOKHBIE U TIPOCTHIE SApa.

napaieabHbIX [Iytn noctrxeHus napasieansma.
BBIYMCIIUTENBHBIX | ADXUTEKTYpa BHIYUCIUTEIBHBIX CHCTEM
CHCTEM cTaTHYeCcKas U TMHaMHUYeCcKas
KOHBeepu3aiusi.

BekropHblie BbIUMCIEHUS.

Cucremarnka OnuHHA.

[IpuMepsl CynepKOMITBIOTEPOB U KJIACTEPOB.
MopenupoBaHue U aHAJIU3 TTapaUIeIbHBIX
BBIUMCJICHHUH.

2 [Tapannensnoe  |IIponeccel u NOTOKH. peleHne 3a1a4y
nporpammupoBaH |[Totoxu Windows, kputudeckue CeKnuu u
ue B CUCTeMax ¢ |cemMadopsbl.

o6meit mamaTeio  |[ToToku POSIX, MBIOTEKCHI.
OpenMP.




IToroxu Java,
cuaxponm3anys. TpaH3akinoHHas MaMsTh
Clojure.

3 [Mapannensnoe  |Hactpoiika MPICH2. pelieHue 3aaa4y
nporpamMmmupoBat | Ctpykrypa nporpammsl MPI.
1€ Ha OCHOBE Oynkuuu MPI.

MPI

4 Brenenue B [Moxcuer yucna Pi. peleHue 3a1a4

METO/IbI YMHOEHUE MaTPULIbI Ha BEKTOP.
[apaJUIETIbHOTO | YMHOYKEHUE MaTpPHIL.
MIPOrpaMMHUPOBAH

us

Ne | Pazpen Tema stekumn Copep:xaHue JeKIUU

JIEKI]

un

1. [TpuHIHATIBL ApxuTeKTypa OrpaHu4eHys Ha 4acTOTy MPOLIECCOPOB U
MOCTPOEHHUS napauieNbHbIX MHOTOSIJIEPHOCTB, CJIOKHBIE U IPOCTHIE Apa.
MapajuleNbHbIX | BBIYUCIUTENbHBIX [Tytu gocTukeHus napauienusma:

BBIYHMCIUTENIbH | CUCTEM - KOHBelepbl, napajuienbHas padoTa y3/10B

BIX CUCTEM nporueccopa, npepsiBanus, DMA;
- si7ipa, MOTOKU U TPOIIECCHI;
- MYJIBTUIIPOLIECCOPHOCTD, O01Iast MaMsTh;
- MYJABTHKOMIIBIOTEPHI, pa3aeisieMasi maMsTh.
Cucremarnka OnuHHA, TeTaIH3AIH.
Crarnyeckasi 1 JUHaMUYeCKasi KOHBEWepHU3alusl.
BekTopHBIE BBIUUCIICHUS.
Brruncnenus na GPU.
[TpuMepsl CyNIepKOMITBIOTEPOB U KIIACTEPOB.
OO6cyxeHue 3a/1a4 napasiebHOro
IIPOrPaMMUPOBAHUS U NIApaJUICIbHBIX BBIYMCICHUM.

2. ITpuHIMIIBL MogenupoBanue 1 | MozenupoBaHue U aHAJIA3 NTapaJlICIIbHBIX

IIOCTPOCHHUS aHaJIN3 BBIYHCIICHUI:

[apaJUICIIbHBIX | IapAJUIEIbHBIX - rpa¢ onepanun-onepaH/ipl

BBIYMCIIUTENBH | BBIYUCICHUI - OIIPEIEIICHUE BPEMEHHU BBIIIOJTHEHUS

BIX CUCTEM [1apaJuIeJIbHOIO aIrOpUTMa
- yckopeHue, 3pPEeKTUBHOCTb U CTOUMOCTb,
IIPUMEpBI
- 3aKoH Amzais, 3akoH ['ycraBcona-bapcuca.
N303ddexktuBHOCTD, MpuMeEp pacueta [1u.

3. [Tapannensnoe |IIpoueccel u notokw, IIpoueccs! u notoku. CocrosHue noroka. Konreker
nporpammupoB | Windows npouecca ¥ noroka. Jleckpunropsl. [lotoku anpa n
aHue B NIOJIB30BATEeNIbCKUE  NOTOKM.  Omepauuu  Hax
CUCTEMAX C npoieccamu 1 notrokamu B Windows.
oOrmeit
MaMSATBIO

4. [Mapannensrnoe | [Ipomeccst Unixm | Omepamum Han mpolieccaMu M motokamu B UniX.
nporpammupoB | notoku Pthreads, [InanupoBanue, AJIITOPUTMBI IJIAHUPOBAHUS.
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aHue B IJIAHUPOBAHUE U Kpurepun ouenku. Cunxponuzauus. Pemienue
CUCTEMAX C CUHXPOHM3ALM 3a/aud  B3aUMHOIo MckirodeHus. Kputuueckue
oOrmeit cekimu U cemadoper Windows. MprOTeKChl B
[aMSATBIO Linux.ITpoGieMbl CHXpOHM3AIMH: TOHKH, TYITHKH,
3a0pOIIEHHBIC 3aMKH.
S. [Mapamnensnoe | OpenMP Mopgenb, crnenupuKanus € TPUMEpPHl  pabOTHI
MPOrpaMMHUPOB oubmoTtexu OpenMP.
aHue B
CUCTEMaX C
oOmeit
MaMATBIO
6. [Tapannensnoe | MPI Mopensb, cnienudukanus u npumepsl padotsl ¢ MPI.
MIPOrpaMMHUPOB Onepanuy nepenayul J1aHHBIX.
aHHe Ha OCHOBE
MPI
1. [Tapannensnoe | MPI Tunmer B MPI.  Tpynmbl, KOMMYyHHUKAaTOphl U
IPOrpaMMHUPOB BUpTYyalibHbIe Tonojoruu MPI.
aHue Ha OCHOBE
MPI
8. Beenenune B YMHOKEHNE MaTPUIIbl Ha BEKTOP.
METO/IbI YMHOK€EHUE MaTpuil.
napauieIbHOTO OnTumu3zanus 0JTHOIOTOYHOTO YMHOKEHHUS: KeIl
MPOTPaMMHUPOB nporeccopa, memset.
aHUs JlenTounas cxema, nmpumep MPI.
YMmHoxkeHue Mmarpuil: anroput™ dokca, anroputm
KsHHOHa.
Marpudanoe nipencrasienue rpadoB. 3amada Moucka
BCEX KpaTyalllnX MyTeu.
9. Beenenue B
METO/IbI
napajyuieTbHOrO
MIPOrpPaMMHUPOB
aHus

2.3.2 3aHATHSA CEMUHAPCKOIO THIIA.

He npenycMoTpenst

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne | Paznen Tema nabopatopHoro | CozaeprkaHue 1a00paTOpHOTO ®opma
3aHs 3aHATHUSA 3aHATUSA TeKyLlero
THUS KOHTPOJIS
1. [Mapannensroe | IToroxku Windows. Paz6op npumepoB paboThI ¢ pelIeHne 3a1a4y
IPOrpaMMHpOBa HNOTOKaMU, KpUTHUECKUMHU
HUE B CUCTEMAX CeKIUSAMH U ceMadopamu.
c oOmieit
NaMATBIO




2. [Mapamnensnoe | ITotoxku Windows Peanu3anus yMHOKEHUS pelieHue 3aaadq
nmporpaMmupoBa |3anada 1 u 2. BEKTOpa Ha uucio. Peanmmsanus
HUE B CUCTEMax CKaJIIPHOTO YMHO>KEHUS
c obmeit BEKTOPOB.
aMATBIO
3. |Hapamrensuoe |I[Toroxu Windows Peanu3anus yMHOKEHHS pelieHue 3amaq
IporpaMMupoBa 3ajgada 3 u 4. MaTpHIbl HA BEKTOP.
HUE B CUCTEMax Peanuzanus ymHOXKEeHUS
¢ oOmreit MaTpHIL.
aMSThIO
4. [Mapamnensnoe | Ilotoku Pthreads 8 | Pa36op npumepoB paboTsi ¢ pelieHue 3a1aq
nporpammupoBa | Linux. MOTOKaMHU ¥ MBIOTEKCAMH.
HUE B CUCTEMax
c o0meit
MaMSTBIO
o. [TapamensHoe | IloToxm Peanusanus yMHOXeHUS peuieHue 3a1a4d
nporpammupoBa |Pthreadssamgaua 1 u 2. | Bekropa Ha uncio. Peanusarnus
HUE B CHCTEMax CKaJIIPHOTO YMHO>KEHUS
c o0mieit BEKTOPOB.
MaMSTBIO
6. [TapamnensHoe | IloToxm Peanu3anus ymMHOXKEHUS penieHue 3aa4q
nporpammupoBa |Pthreadssanaua 3 u 4. | MaTpHIlbl Ha BEKTOD.
HUE B CHCTEMax Peanmzanus ymMHOXKEeHUS
¢ o0men MaTpHII.
MaMSAThIO
7. [TapannensHoe | BBenenue B Paz6op npumepos. penieHue 3aaq
nporpammupoBa | OpenMP.
HUE B CUCTEMax
¢ o0mieit
MaMSAThIO
8. [Tapannensnoe |OpenMP 3anaua 1 u | Peanmuzarus yMHOKEHUS perieHue 3a1a4q
nmporpaMmmupoBa | 2. BEKTOpa Ha uucio. Peanuzanus
HUE B CUCTEMax CKJIIPHOTO YMHOXKECHUS
¢ obmei BEKTOPOB.
MaMSThIO
9. [Mapannensnoe | OpenMP 3amaua 3 u | Peanuzanus yMHOKEHHS perieHue 3a1a4d
nporpammupoBa |4. MAaTpHIIBI Ha BEKTOP.
HUE B CUCTEMax Peanuzanus ymMHOXKECHUS
¢ oOomen MaTpHII.
MaMSThIO
10. |IlapamnensHoe |Iloroxu Java. Paz6op npumepos. pelIeHne 3a1a4y
IPOrpaMMHpPOBA
HHE B CHCTEMax
c obmeit
MaMsThIO
11. |IlapamnensHoe |Java3amava 1 u 2. Peanu3zanms yMHOXEHHS peleHue 3aaaq
POrpaMMHpPOBa BEKTOpa Ha uucio. Peannsanus

HHUC B CUCTEMAX

CKAJIAPHOTI'O0 YMHOXCHUA

8




c obmeit BEKTOPOB.
MaMSThIO

12. |IapannensHoe |Java3amada 3 u 4. Peanuzanus yMHOXKEHUS penieHue 3aau
MIPOrpaMMHPOBA MaTpUIIbl Ha BEKTOP.
HUE B CUCTEMax Peanu3zanus yMHOKEHUS
¢ o0meit MaTpHIL.
MaMSTBIO

13. |[lapamnensnoe | Baenenue B MPI. Hacrpoiika MPICH2. Pa36op penieHue 3aaa4d
MIPOrpaMMHPOBA IPUMEPOB.
HUE Ha OCHOBE
MPI

14. |TlapannenbHoe |MPI3amaqa 1 u 2. Peanuzanus ymHOXkeHUA pelieHue 3a1a4
MIPOrpaMMHPOBA BEKTOpa Ha 4ncio. Peanm3arnms
HUE Ha OCHOBE CKaJISIPHOTO YMHOCHHUS
MPI BEKTOPOB.

15. |IlapannensHoe |MPI 3amava 3 u 4. Peanuzarus yMHOKEHUS perieHue 3aaad
MIPOrpPaMMHPOBA MaTpHIIbl Ha BEKTOP.

HUE Ha OCHOBE
MPI

Peanuzanus ymHOXeHUA
MaTpHIIL.

2.3.4 [IpumepHasi TEeMAaTHKA KYPCOBBIX padoT (IPOeKTOB)

KypcoBblie paboThl - HE MPeyCMOTPEHBI

2.4 IlepeyeHb yueOHO-MeTOAUYECKOT0 00ecIeYeHUs ISl CAMOCTOSATEILHON padoThI
o0yuyaroumxcs o JMCHHUIJINHE

Ilepeyennb yueOHO-MeTOAUYECKOTO O0ecTIedeHU s U CIUILINHBI 110

Ne Bug CPC .
BBINOJIHEHHUIO CAMOCTOSITEIbHON PadoThI
[TpuHIHATIBI [IporpammupoBanue Ha JAVA [Tekcr] : yue6HO€ ocobue / C. I
MOCTPOCHUS Cunwnia, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.
napasieabHbIX ®enepanuu, Kydanckuii roc. yH-T. - KpacHomap : [KyOaHckuii
BBIUHUCIIUTEIIBHBIX rocynapctBeHHbIi yauBepceurer], 2016. - 117 c. : un. - bubmuorp.: c.
1 |cucTem 116. - ISBN 978-5-8209-1215-3
Crangaptsl 0(OpMIICHHS HCXOJHOTO KOJia MPOTpaMM U
COBPEMEHHBIE HHTETPUPOBAHHBIE CPEbl Pa3pabOTKH MPOTPAMMHOTO
obecnieuenus: yueb.-meroa.nocobue. F0.B. Konbios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacnonap: Kybanckuii roc.yn-t, 2017
[TapamnensHoe [IporpammupoBanue Ha JAVA [Tekcr] : yaeOHoe nocodue / C. I.
IPOrpaMMHUPOBAHUE Cununa, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.

B CHUCTEMAX C 00IIei
IaMSITBIO

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

2
CrangapTsl 0(OpMIEHHS HCXOTHOTO KOJia MPOTPaMM U
COBpPEMEHHbIE HHTETPUPOBAHHbBIE CPe/Ibl Pa3pabOTKH MTPOrPAMMHOTO
obecneuenus: yueb.-meroa.nocobue. F0.B. Konbiios, A.B.YBaposa,
C.I'Cunuua [u np.] — Kpacnogap: Kybanckuii roc.yn-t, 2017

3 [lapamensHoe [IporpammupoBanue Ha JAVA [Tekcr] : yae6Hoe nocooue / C. I
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HepequL y'leﬁHO'MeTOJII/I‘IeCKOI‘O o0ecneyeHus AUCHHUIIJINHBI 110

Ne Buag CPC .
BBINOJIHEHHIO CAMOCTOSITEIbHO PadoThI

IIpOrpaMMHUpPOBaHUE Cununa, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.

Ha ocHoBe MPI ®enepannn, Kybanckuii roc. yH-T. - KpacHogap : [KyOaHckwuii
rocynapcTBeHHblil yHusepcurer|, 2016. - 117 c. : ui. - bubnuorp.: c.
116. - ISBN 978-5-8209-1215-3

CrangapTsl 0(OPMIICHHS HCXOTHOTO KOJIa POTPaMM H
COBPEMEHHBIC HHTETPUPOBAHHBIC CPEIIbI Pa3pabOTKH MPOTPAMMHOTO
obecniedenus: yueo.-meroa.nocodue. F0.B. Konbios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacnogap: Kybauckuii roc.yu-t, 2017

BBenenue B MmeTo1b1 [IporpammupoBanue Ha JAVA [Tekcr] : yuebnoe nocodue / C. I
napajuieIbHOTO Cunna, A. B. YBaposa ; M-Bo oOpa3oBanus u Hayku Poc.
MIPOrpaMMHUPOBAHUS ®enepaunn, Kydanckuii roc. yu-T. - Kpacnonap : [KyOanckuii
rocynapcTBeHHbli yHusepcurer|, 2016. - 117 c. : un. - bubnuorp.: c.
4 116. - ISBN 978-5-8209-1215-3

Crannaptsl 0(hOpMIIEHHSI HICXOAHOTO KOJ/Ia TPorpamMM 1
COBPEMEHHbIE HHTEIPUPOBAHHBIE CPEJIbl pa3pabOTKH MPOTPaMMHOIO
obecnieuenus: yaeb.-meroa.nmocooue. 0.B. Koo, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacaomap: Kybauckwuii roc.yu-t, 2017

Y4eOHO-METOMYECKUE MATepUATIBI JJISI CAMOCTOSITEIbHON paboThl 00yUaIONUXCSl U3 Yncia
WHBAJTUIOB W JIMI[ C OTPaHUYCHHBIMH BO3MOXHOCTMHU 3710poBbsi (OB3) mpenocraBisioTcs B
(dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHUSAM HUX 370POBbS ¥ BOCIIPUITHS WH()OPMAIIHN:

J1J1st JTATT ¢ HApYIICHUSIMHA 3PCHHS:

— B ITIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM,

— B JOpMe DIIEKTPOHHOTO JTOKYMEHTA,

J1ist AT ¢ HapyIISHUSIME CITyXa:

— B IIeUaTHOM opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTUIL ¢ HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amrapara:

— B IIeYaTHOM opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA,

JlaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
00ydJaronuxcs.

3. O6pa3oBarejibHbIE TEXHOJIOTHH

B coorBerctBun ¢ TtpeboBanusmMu DPI'OC nporpamMma AMCHUIUIMHBI IpeIycMaTpUBaeT
UCIOJb30BaHUE B y4eOHOM Ipoliecce CIeAyIoIUX 00pa3oBaTe/IbHbIe TEXHOIOTUU: YTCHHUE JIEKLUI
C MCII0JIb30BAaHUEM MYJIBTUMEAUNHHBIX TE€XHOJIOTUI; METOA MalbIX IpyII, pa3doop MpPaKTHUYECKHX
3aJ1a4 U KEHCOB.

ITpu 0OydeHun HCIIOJIB3YIOTCS ClIeAYyIOIUe 00pa30BaTeIbHbIC TEXHOIOTHH:

— TexHomoruss KOMMYHMKaTUBHOTO OOy4deHHMs — HampaBieHa Ha  (opMUpOBaHUE
KOMMYHUKaTHBHON KOMIIETEHTHOCTU CTYIEHTOB, KOTOpas sBiseTcss 0a30BOM, HEOOXOIMMOW st
a/lanTaluy K COBPEMEHHBIM YCIIOBUSAM MEXKYIbTYPHON KOMMYHUKAIMH.

— TexHonmoruss pa3HOypoBHEBOro (au¢depeHIpoBaHHOIO) OOy4eHUs — MpeAroaraer
OCYILIECTBJICHHE IO3HABATEILHON JIEATEIbHOCTU CTYJIEHTOB C YUY€TOM HX HWHAUBUAYAJIBHBIX
CMOCOOHOCTEH, BO3MOXKHOCTEH M MHTEPECcOB, MOOMIPSAS HX pPEaJU30BbIBATH CBOW TBOPUECKUH
noreHiman. Co3gaHue W MCIOIb30BAHME JUArHOCTUYECKMX TECTOB SBISETCA HEOThEeMJIEMON
YaCThIO JAaHHOM TEXHOJIOTHH.
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— TexHonorus MoaylbHOr0 00y4eHHsI — IPEAYCMaTPUBAET ACICHUE COACPKAHUS TUCLUIIINHbI
Ha JI0CTaTOYHO aBTOHOMHBIE pa3zeiibl (MOIYIIN), UHTETPUPOBaHHbIE B OOIIMIA KypC.

— MHWudopmanmonno-koMmyHukanuonnsle  texHojorun (UKT) -  pacmmpsitor  pamku
00pa30BaTEIbHOIO IIPOLECCa, IOBBIMIAS €r0 INPAKTUYECKYI0 HAalpaBIEHHOCTh, CHOCOOCTBYIOT
MHTCHCU(UKAIIMM  CAMOCTOSITEIbHOM Pa0OTHl  y4aluxcsi ¥ TIOBBIIIEHUIO IO3HABATEJIbHOU
aktuBHOCTH. B pamkax UKT Boiaenstorces 2 Buga TEXHOIOTHIA:

— TexHonoruss HCHONB30BAHUSA KOMIIBIOTEPHBIX MpPOrpaMM — TO3BOJSET A(P(PEKTUBHO
JOTIOJIHUTB IIpoliecc 00y4eHHUs A3bIKY Ha BCEX YPOBHSIX.

— IHTEepHEeT-TEXHOJOTMM — NPEJOCTABISAIOT IIMPOKHE  BO3MOXHOCTHM  JJIs  IIOMCKa
nHpOpMannu, pa3padOTKN HAYYHBIX POEKTOB, BEACHUS HAyYHBIX UCCIICTOBAHHM.

— TexHonorus UWHAMBUAYaATU3aLUU OOy4EeHUS — IOMOTaeT peaJu30BbIBATh JIMYHOCTHO-
OpPUEHTUPOBAHHBIN MOJXOJ], YUUTHIBasi MHIMBUyaIbHbIE OCOOCHHOCTU U MOTPEOHOCTH yJaIIUXCsl.

— IIpoexTHas  TEXHOJNOTHsIT — OpPHUEHTHUPOBAHA HA  MOJCIHMPOBAHUE  COLMAIBHOTO

B3aUMOJICHCTBHSI y4alllUXCsl C LENbI0 pelIeHUs 3a/laud, KOTopas ONIpelensercs B paMKax
npodeccuoHaNbHON NOATOTOBKY, BBIJIENSIS TY UM UHYIO IPEIMETHYIO 00IacTh.

— TexHonoruss oOy4eHHMs] B COTPYIHHYECTBE — pealM3yeT HJCK B3aUMHOIO OOYy4YEeHMs,
OCYIIECTBJISA KaK MHIUBUIYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTD 3a pPEIlIeHNE YUYEOHbBIX
3ajad.

— MHrpoBas TexHoyOTHsI — IO3BOJIET pa3BUBaThb HABBIKM PACCMOTPEHHS psAJia BO3MOXKHBIX
Croco0oB pelieHus: MnpoOsieM, aKTUBU3UPYS MBILIUIEHHE CTYIEHTOB W PacKpbiBas JIMYHOCTHBIN
MOTEHIIMa Ka)KJI0TO y4yallerocs.

— TexHonmoruss pa3BUTHSI KPUTUYECKOTO MBIIUIEHUS — CIOCOOCTBYeT (HOPMHPOBAHHIO
Pa3HOCTOPOHHEW JIMYHOCTH, CIOCOOHON KpPUTHUYECKH OTHOCHUTbCA K HMH(QOpPMAlHUH, YMEHHIO
0TOMpaTh MHGOPMAIIHIO JIIsl pELISHHs] TOCTAaBICHHOM 3aa4H.

KoMruiekcHOe HCIONB30BaHME B Y4EOHOM IIPOLIECCE BCEX BBIIMICHA3BAHHBIX TEXHOJIOTUH
CTUMYJIUPYIOT JIMYHOCTHYIO, HHTEUIEKTYaJlbHYl0 aKTHUBHOCTb, pPa3BUBAIOT II03HABaTEJIbHbIC
MPOIIECCHI, CIOCOOCTBYIOT (POPMUPOBAHUIO KOMITETEHIIUM, KOTOPBIMHU JIOJDKEH 00Jafarh Oymyniui
CIELUAJIUCT.

OcHOBHBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTeIbHBIX TEXHOIOIMI BKIIIOUAIOT B CE0sL:

— paboTa B MajbIX Ipynnax (KOMaHfe) - COBMECTHAs JEATEIbHOCTb CTYAEHTOB B TPYyIIE O]
PYKOBOJICTBOM JIMJIEpa, HalpaBlIeHHAs Ha pelieHue oOLel 3a1aun myTéM TBOPUYECKOTO CIIOKEHHUS
pe3ylnbTaToB  MHIUBUAYaIbHOH pabOThl UIEHOB KOMaHIbl C JCJICHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— IPOEKTHAs TEXHOJIOTUS - MHIMBUAYaJIbHAs WM KOJJIEKTHBHAs JESATEIbHOCTh MO OTOOpY,
pacrpeseseH|I0 U CUCTeMAaTH3alMd Marepuana 0 ONpeNeIeHHOW TeMe, B pe3ylbTare KOTOpOH
COCTaBJISIETCS IPOEKT;

— aHauu3 KOHKPETHBIX CUTYallUH - aHajiu3 pealibHbIX NPOOJIEMHBIX CUTYyalUH, HMMEBIIMX
MECTO B COOTBETCTBYIOLIEH o001acTu NpoQeccuOoHATbHON JesSTeNbHOCTH, M IOUCK BapUaHTOB
JIY4LIUX PELICHUM;

— pPa3BUTHE KPUTHYECKOTO MBIIUIEHUS — 0Opa3oBaTeibHas JEsITEIbHOCTb, HalpaBIEHHAs Ha
pa3BUTHE Yy CTYJICHTOB pPa3yMHOIO, Pe(IeKCHBHOIO MBIIIEHUS, CIOCOOHOTO BBIABHUHYTH HOBBIE
UJEeU U YBU/IETh HOBbIE BO3MOKHOCTH.

Ilonxox pa3bopa KOHKPETHBIX 3aJad M CUTyallMd IIHPOKO HCHOJb3YyeTcs  Kak
IpernojiaBaTesieM, Tak W CTyAEHTaMHM BO BpeMs JIEKIMH, J1a0OpaTOpHBIX 3aHATUH M aHaIu3a
pe3yabTaTOB CAMOCTOSITENIBHON paboThl. DTO 0OYCIOBIEHO TEM, YTO IPU MCCIEIOBAaHUN U PEIIEHUH
KaX/10M KOHKPETHOM 3aJJauil UMEEeTCs], Kak MPaBUII0, HECKOJIBKO METOO0B, a 3TO TpedyeT pa3dopa u
OLICHKH L1€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYaLlUH.

KOJIMYECTBO
I/ICHOHLSYGMLIG HUHTCPAKTUBHBLIC O6paSOBaTeJ'ILHLIe
CGMCCTp Bupg 3ansaTus HHTCPAKTUBHBIX
TCXHOJIOTHHU
qacoB
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KOJIN4YECTBO
Hcnonp3yeMble HHTEpAaKTUBHBIE 00pa30BaTeIbHbIC
Cemectp | Bua 3ansatus MHTEPAKTUBHBIX
TEXHOJIOTMH
4acoB
3aHartus B pexxumax B3aUMOJIEHCTBUS
8 JI, JIP «IpernojaBareilb — CTYIEHT» U «CTYIEHT — 12
CTYJIEHT»
Hroro 12

Tembl, 3amaHust ¥ BOMPOCHl JISi CAMOCTOATENHHOW paboOThl TPU3BaHBI CHOPMHUPOBATH
HaBBIKM TOMCKa HMH(POpPMALMHA, YMEHHSI CaMOCTOSITEJIBHO paCIIMpPATh W YIUIYOJATh 3HAHUS,
MOJTyYCHHBIC B XOJI€ JICKITMOHHBIX M MTPAKTUYECKUX 3aHSITHI.

[Tomxox pa3bopa KOHKPETHBIX CHTYAIHH IIUPOKO UCIIOIB3YETCs KaK MPeroiaBareieM, Tak U
CTYJIEHTaMH IpY IPOBEACHNHN aHAJIN3a PE3yIbTaTOB CaAMOCTOSATENbHON pabOTHI.

JUia Ui ¢ OrpaHUYEHHBIMH BO3MOMKHOCTSIMH 370POBbSl IPEIYCMOTpPEHA OpraHu3alus
KOHCYJBTAlMI C UCITOJIB30BAHUEM AJIEKTPOHHOM MOYTHI.

JUig 11 ¢ HapyLLIEHUSIMU 3pEHUS:

— B IIeYyaTHOU (opMe YBEITHMUEHHBIM LIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMH CiyXa:

— B Ile4aTHou (hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

Jjis U1 ¢ HapyILIeHUsIMUA OTIOPHO-/IBUTATEIbHOTO arapara:

— B Ile4aTHo (hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUia 5 ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 370POBbSl IPEIYCMOTpPEHA OpraHu3alus
KOHCYJIBTAlMM C UCIIOJIB30BAHUEM AJIEKTPOHHOM MOYTHI.

JlaHHBIN TepeyeHb MOXKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIEHTa
o0OyJaromuxcsi.

4. OueHoYHbIE CPEACTBA VISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH U MPOMEKYTOYHOM
arTecTanuu

4.1PoH OLIEHOYHBIX CPEICTB JI POBEICHUS TEKYIEero KOHTPOJIS.

1. 3apaumn

B xo1€ BBINOJIHEHHS JTa00PATOPHBIX PA0OT CTYIEHTaM HPELIAraeTCsl ¢ IOMOIIBIO IIATH TEXHOJIOTHIA
napauliebHOrO IPOrpaMMUPOBAHUS BHIIIOIHHUTE YETHIPE 3a1aHKs: YMHOKEHHE BEKTOpA HA YKCJIO,
CKaJISIPHO€ IPOM3BEIECHIE BEKTOPOB, YMHOKEHHUE MATPHIIBI HA YKCIIO, IPOM3BEIECHUE MATPHII.
Texuonoruu: notoku Windows, motoku Pthreads, motoku Java, OpenMP, MPI. Pe3ynsrats
BPEMEHHM BBIIIOJIHEHHSI HA OJHOM U TOM K€ 00beME BEIUMCIICHHH HEOOX0IUMO 3aMEPSTh Ha OHOM,
JBYX M YETBIPEX IMOTOKAX, 3alMCaTh B TAOIUILY ¥ POaHATM3HPOBAT.

2. IIpoexThl.

CryaeHTam npenjaraercsi BbIIOJHUTh IPOEKThI B KOMaHAaxX 2-3 4eaoBeKa, HOArTOTOBUTh U
3aIIUTUTD JTOKJIAJ [10 TEME MPOEKTA, MOATOTOBUTH TE3UCHI I YUaCTUS B CTYIEHUYECKOU
koH(pepeniuu GKTullM unu crathio A MyOIUKaIuU B )KypHaje, OMyOIUKOBAaTh UCXOHBINA KO
Ha GitHub.

TeMbl IPOEKTOB:

1. MMX/SSE
C nmomo11pI0 BEKTOPHBIX HHCTPYKLMI nporieccopa MMX mnu SSE BBINOIHUTH OAHY U3 ONEpaLHii:
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- CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB;
- YMHOKEHUE MaTpULL;

- HAXOKJIEHUE MUHUMYMa;

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

2. OpenCL

C nomounpto OpenCL BBINOIHUTH OAHY U3 ONEpaLUiA:

- CKaJLIPHOE IIPOU3BEIEHUE BEKTOPOB;

- YMHOEHUE MaTpULI;

- HAXO0XJCHUE MUHUMYMA;

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

3. Nvidia Cuda

C nomomisio Nvidia Cuda BBITIOTHUTE OJTHY U3 OTICPAIIHA:

- CKaJIIPHOE MPOU3BE/IEHNE BEKTOPOB;

- YMHOKE€HUE MaTpULL;

- Hax0XJIeHHEe MUHUMYMa;

[IporectupoBats Ha 00JIBLIOM 00bEME JAHHBIX U CPABHUTH C OJTHOTIOTOUHOM pean3aiuei.

4. WebCL

C nmomortisto WebCL BBIMIOTHUTE OJTHY U3 OTIEPAITHIA:

- CKaJISIpHOE MPOU3BEICHUE BEKTOPOB;

- YMHOXEHHUE MaTPHII;

- HAXO0XJCHUE MUHUMYMA;

[IpoTecTupoBath Ha 00JIbIIIOM 0OBEME JAHHBIX U CPABHUTH C OJTHOMIOTOYHOM peayn3aliue.

5. Web Workers

C nmomotisto Web Workers BBITIOJTHUTD OJIHY W3 OTI€PAIUd:

- CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB;

- YMHOKEHHE MaTPHIL;

- HaXOXKJICHUE MUHUMYMa,

[IpotecTtupoBath Ha 0OJIBIIOM 00BEME JAHHBIX U CPABHUTH C OJTHOIMOTOYHOM peain3aiuei.

6. Cilk

C nomorsto Cilk BBITTOTHUTE OJHY M3 OTIEPALIHIA:

- CKaJISIPHOE MPOU3BEICHUE BEKTOPOB;

- YMHOXEHHE MaTPHII;

- HAXOKJICHE MUHUMYMa;

[IpoTecTupoBath Ha 00JIBIIOM 0O0BEME JAHHBIX U CPABHUTH C OJTHOMIOTOYHOM peaau3amueii.

7. TBB

C nomouisto TBB BBINOJIHUTE OJHY U3 ONEpaLuii:

- CKQJISIPHOE MPOU3BEJICHUE BEKTOPOB;

- YMHOXEHHUE MaTpPHUII;

- Hax0KJCHUE MUHUMYyMa;

[IpotectupoBats Ha OOJBIIOM 00BEME JAHHBIX U CPABHUTH C OJJHOTMIOTOYHOM peanu3ainen.

8*. Hanmncates mporpammy, IEpEeHOCSIIYIO 3allyIIeHHbII MPOIecC ¢ OTHOW BUPTYAIbHON MaIIMHbI
nox ynpasiernrnem OC Linux Ha Apyryro.

9%*. PeanusoBath npumep napauieabHoi 00paboTKu 1aHHBIX Ha maTgopme Android.
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10*. PeanuzoBaTh mpuMep napajieibHON 00padoTku qaHHbIX cpeacTBamu Trik DSP wnm
STM32F4 DSP.

11%*. PeanimzoBats noss3oBareibekue moToku ;i OC Linux mwim Windows.
12*, Peann3oBaTh MHOTOIIOTOYHOCTh HA MUKpOKOHTpoJuiepe STM32 (siapo Arm Cortex).

13*. 3agaya B katanore 1.NStars — mnouck ONTUMaJILHOTO MapUIPyTa U apaMETPOB MUCCUU TIO
MCCIIEJOBAHUIO 3BE3/] M TOUCKY BHE3EMHOMN JKU3HH.

14*. Peanu3oBarh porpaMMy 1orcka ONTUMaJIbHOM pa3pe3KH 3alaHHOrO NMPSMOYTOJIbHUKA (JIEHTA)
WM MHOKECTBA 3a/IaHHBIX IPSIMOYTOJIbBHUKOB (JIUCThI) HA MHOXKECTBO 33JaHHBIX BBITYKJIBIX
MHOTOYT0JIbHUKOB. [Ipu pa3peske Bce 3aaHHbIE BBITYKIIbIE MHOTOYTOJIbHUKH HE JJOJLKHBI
nepecekarbes. bosjee onTuMalbHOM cuuTaeTcs Ta pa3peska, Ipu KOTOPOil BbICOTA
HCII0JIb30BAHHOTO MPSMOYIOJIbHUKA MEHBIIIE (JIEHTa) WJIK KOJIMYECTBO MCIOJIb30BaHHBIX
MPSIMOYTOJIbHUKOB MEHBLIE (JIUCTHI).

15%*. 3anaua B xatanore 2.MedClassify — kiaccupukanmst METUIUHCKUAX YCITYT.

16*. Peanmm3oBath nmapayuienbHOE 00y9YEeHHE U pacrio3HaBaHue N300paKeHUI CBEPTOYHBIMU
HeHpoHHBIMU ceTsiMu o 6azelmageNet.

17*. Peanu3oBath mpo3pavHo napaiiensHoe Beruncienue findall, label nim ncruarOCTH TipeaukaTa
B SWI Prolog ¢ ucnons3oBanuem notokos Ha CPU nnmu GPU.

18%*. PeanuzoBarh OMONMHOTEKY IS MPO3pavHbIX MapauieabHbiX Beraucienunii Ha GPU B Clojure.

19*. Hanucath mpuiioKeHue, ONpeaesisioniee Ha3BaHue KOMIIAHUU WM UM (DU3. JTUIA TI0
MMOYTOBOMY aJIpeCy.

20*. Hamucatb BeO-cepBUC, OTIPEIEISIONINN TTOJT BJIaJICNIbIIa aKKayHTa B HHCTarpamme.

21*. Hamucath NpuiIoKeHue JUIsi aBTOMATHYECKOTO YIIpaBJeHUsI KamMnaHusMu B SHaexce lupexr
JUIS UHTEPHET-Mara3uHoB.

22%*. Peanu3oBaTh 0Oy4eHHE U paclo3HaBaHKHE rOJIO0COBBIX KOMaH/ ISl MOOMIBHBIX pOOOTOB.

23*, Hanucats MPUIIOKCHUC IAJI ITOUCKA CXOXKUX II0 IMMapaMeTpaM aKKayHTOB B COLl. CCTAX C
3aIaHHbIM MHOKCCTBOM aKKAayHTOB.

24%* . Peanu3oBaTh JIOKAJTH3AIUIO U OIIpe/Ie]ICHHE pa3MepoB OumKaiiiiero oobekTa mo
M300paXEHUIO C IBYX KaMep U JJaHHBIM JaTYUKOB PACCTOSHUS B peaTbHOM BPEMEHH.

25%*. Peanu3oBaTh YT€HUE JOPOKHON Pa3METKHU B pealbHOM BPEMEHH ISl MOOMIILHOTO po0OoTa.

26*. Peann3oBaTh MalllMHHOE 06Y‘ICHI/IG ONTUMAJIbHOM MOXOJKH Ha MECTHOCTH JJI1 MHOTOareéHTHOM
CUCTCMBI XCKCAI1010B.

27*. Peanu3oBaTh MaIlIMHHOE 06yquI/Ie ONTHUMAJIBHBIX ITAPaAMETPOB €3/IbI 110 JIMHUU JJIF
MHOTOar€HTHOM CUCTEMBI KOJIECHBIX pO6OTOB.
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28*. Peanmu3oBaTh CHCTEMY pacrlo3HaBaHUs )KECTOB 10 JAHHBIM OT NIEPUYATKHU C TaTYMKaAMH H3TH0a
Ha Majblax.

29*. Peann3oBaTh CUCTEMY PACIIO3HABAHMS KECTOB 10 JAHHBIM OT JJATYMKOB cMapT(doHa.
30*. Peanu3oBaTh cUCTEMY COCTABJIEHUS ONTUMAJIbHBIX pACIIMCAaHUM JUIsl paKynbTeTa.
31*. Peanu3oBaTh nojcucTeMy IJIaHUpOBaHUsI OTIYCKOB 111 CRM.

32*. Peanu3oBath CHCTEMY TUNIAHUPOBAHUS 3aKa30B nmocTaBukaM ast MoitCkian, Kimacc365 wmu
1C: Ilpennpusrue.

33*. Peanmu3oBath cepBep Ui yIpoleHHo# Bepcun npotokoia ModBus o TCP/IP (GunapHsIit u
ASCII Bapuant), UDP, BeO-cokets! u kinenToB Ha C/C++, Java, Android u JavaScript ms
OJTHOBPEMEHHOM 3aITMCH U YTEHHS TaHHBIX 10 PA3HBIM MTPOTOKOJIAM.

4.2 D oH/I O1LIEHOYHDBIX CPECACTB 1JId IPOBECACHUSA HpOMe)KyTO‘IHOﬁ arrecranmu.

3aueTHO-3K3aMeHANMOHHBbIE MATEPHAJIbI /ISl IPOMEKYTOYHOI aTTecTanum (3K3aMeH)
IlepeyeHb KOMIEeTeHUM A, IPOBEPsSiEMbIX OLIEHOYHBIM CPEACTBOM:

ITK-5 roTtoBHOCTBIO K HCIIONB30BAHUIO COBPEMEHHBIX CHCTEM MTPOIPAMMHBIX CPEJICTB; OMEPAIIMOHHBIX
CHCTEM U 000JI0UYEK, CEPBUCHBIX MPOTPaMM.

OIIK-7. ciocOOHOCTBIO MCIIONB30BATh 3HAHMS OCHOBHBIX KOHIICTITYyaJdbHBIX MOJIOKCHUH (DYHKITHOHAIBHOTO,
JIOTHYECKOTO, OOBEKTHO-OPUEHTHPOBAHHOTO M BU3YaJbHOTO HAIPABJICHUH MPOrpaMMHPOBAHHUS, METOMIOB,
CIOCO0O0B M CPENICTB pa3padOTKH MPOrpaMM B pPaMKax 3THUX HaIlpaBICHUN

BOIIpOCbI AJIA IIpOMC?KyTO‘lHOﬁ aTTeCTAlluM 110 UTOIraM OCBOCHUS TUCHUIIJINHBI:

1.YpoBHHU pacniapajieIMBaHUs BBIYMCICHUI: HE3aBUCUMOCTD Y3JI0B,
KOHBEWepHU3allysl, apajulesIbHble U PACTIPECIICHHbIC BBIYMCIICHHUS.
Ornpenenenue NOHATUI: NTapaJUIECIbHbIE BBIUNCIEHUS, CYIEPKOMIIBIOTED,
KJ1acTep.

2.Heo6x0AuMOCTh BBICOKOIIPOU3BOJUTENBHBIX BRIYUCICHUHN. [[pruunHbI
OTpaHHYEHUS POCTa TAKTOBOM 4aCTOTHI mpoieccopoB. Kinaccuduxanms
@nunna (SISD, SIMD, MISD, MIMD), noHsiTie MyIbTHIIPOIIECCOPOB U
MYJBTHKOMIIBIOTEPOB.

3.CISC- u RISC-niponieccopsl. OcHoBHBIE uepThl RISC-apXuTeKTypHhl.
4.11oBpIlIEHHE TPOU3BOAUTEIBHOCTHU MIPOLIECCOPOB 32 CUET KOHBEWEpU3AIUHU.
YcnoBus onTuManbHOro (YHKIIMOHUPOBAHUS KOHBEHEpa.
5.CynepKoHBEHEpHBIE U CyNIEpCKATISIPHBIE MpoLeccophl. Boiaenenue
He3aBUCUMO pabortaromux ycrpoicts: [U, FPU, MMU, BPU.

6.11loBbIlIEHNE TPOU3BOIUTEIBLHOCTH MTPOLIECCOPOB 32 CUET BBEICHUS
Kom-namsaty. Komm: equnsiit, ['apBapiackuil, ¢ npsmoii 3anucelo, ¢ o0paTHOM
3aIKChIO.

7.CornacoBaHue K31Iel B MyIBTHIIPOLIECCOPHBIX CUCTEMAaX C O0IIeH MaMsThIO.
8.IIporpamma, mpoueccop, npouecc. OCHOBHBIE COCTABIISIOLIME MTPOliecca,
COCTOSIHMSI TIpoLiecca.

9.Bujpl pecypcoB: amnmapaTHble, IPOrpaMMHBIE, AKTUBHBIE, TACCUBHBIE,
JIOKaJbHBIE, pa3JiesieMble, IOCTOSTHHBIE, BPEMEHHbIE, HEKPUTUUHBIE,
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KPUTHUYHBIE.

10.Tumbl B3auMOIEHCTBUS IPOLECCOB: COTPYIHUYAIOLINE U KOHKYPHUPYIOIIHE
npouecchl. Kputnyeckue cexium, B3aMMHOE HCKITIOYEHUE TIPOLIECCOB (3a/1a4).
[Tpo6nembl, BOZHUKAIOIINE TIPU CUHXPOHU3AIINH 3a/1a4.

11.MexaHu3Mbl B3auMOICUCTBUS TIpoLieccoB. Pazensemas namsTh.
12.MexaHu3Mbl B3auMoIeicTBHsI rporeccoB. Cemadopsl.

13.MexaHu3mbl B3auMoJecTBUsI rpolieccoB. CUTHATIBL, COOBITHSL.

14.ITotoku (autH, threads). CpaBHeHue ¢ porieccamMu. Pecypchl, MpHOpPHUTETHI.
15.Anroputm [lekkepa.

16.Co3nanue, yHUYTOKCHHUE U OXKHJIaHUE 3aBepIICHUs paboThl moTokoB Windows.
17.Cunxponuszanust notokoB. Kputnueckue cexunn Windows.

18.Co3nanue, yHUUTOKEHHE U OKUAAHUE 3aBepIICHUs paboThl MoToKoB POSIX
Threads. bapsepsr B POSIX Threads.

19.CunxpoHu3anus N0TOKOB. MbIOTEKCHI: BUJIbI U OTI€paIK HaJl HUMH.
Mpiorekcsl B POSIX Threads.

20.Cucrema MPI. [Tonstue napannensHoit nporpammsl MPIL. O6mmas
xapakrepuctuka. Coznanue u 3apepuienrne MPI-nporpammel. [lomyyenue

paHra npotecca u konuuectsa nponeccos. Ctpykrypa MPI-nporpamwmei.
[Tpumep.

21.Tovyeunbie 0OMEHBI TaHHBIMU MeX Ty Tiporieccamu MPI-nmporpammel. bazoBeie
tunsl MPI. ITpumep. OqHoBpemenHsble pueM u nepenada B MPI.
Bydepuzoanslii, 610KHpyrOMUNA, HEOJOKUPYIOIIUNA METObI TIepeaayn

JTAaHHBIX.

22.KomnekrusHele B3anmozencteus npoueccoB MPI. [lepenada naHHbIX OT
OJTHOTO TIpolecca BceM mpoieccaM. COOp TaHHBIX HAa OJTHOM IPOLIECCE CO BCEX
IIPOLIECCOB.

23.KomnektuBHbIe B3auMoecTBus mpomeccoB MPI. O6o6mennas nepegaya
JAHHBIX OT OJJHOTO TpoIriecca BceM mporeccaM. OO000IeHHbIN cOOp TaHHBIX HA
OJIHOM TIPOLIECCE CO BCEX MPOLECCOB.

24 .KouieKTuBHbIE B3aumoieicTBuA npoueccoB MPI. Cunxponuzanms
BBIUHCIICHUH. ABapUIHOE 3aBEPILICHHUE.

25.Co3nanue rpynn B MPI u ynpaBienue umu.

26.Yupasnenue kommyHukaropamu B MPI. Co3nanue 1 yHUUYTOXKEHUE
KOMMYHHKATopa.

27 11pouzBoaubie Tumbl B MPI. Kapra Tuna. XapakrepucTuky THmna.
28.IIpousBoansie Tunbl B MPI. HenpepriBHBIH crioco6 co3nanust. Peructpanms u
0CBOOOKICHHE THUIIA.

29.IIpousBoansie Tumbl B MPI. BekropHslii crioco6 co3nanus. Perucrparus u
0CBOOOKICHHE THUIIA.

30.ITpousBoansie Tumbl B MPI. MHAEKCHBIH crtocob co3manus. Perucrpanus u
0CBOOOKICHHE THUIIA.

31.ITpousBoansie Tumnsl B MPL. CTpykTypHBIi crioco6 co3nanus. Peructpanus u
0CBOOOKICHHE THUIIA.

32.Bupryanbshble Tononoruu B MPI: nexkaprosa Tonosnorus.

33.BupryansHbie Tonojoruu B MPI: Tononorus rpada.

34.Texnonorust OpenMP: o611as XxapakTepucTHKa, MOJIENb TPOTrPAMMUPOBAHHUS,
MO/JIeNTb TAaHHBIX, MOCTeI0BaTeNbHbIC U MapasielbHble 00IacTH, 3aMep
BPEMEHH.

35.Texnonoruss OpenMP: macTep-1oTOK, MOTYy4E€HUE PAHTa, KOJIUYECTBA TOTOKOB,
KOJIMYECTBA MTPOLIECCOPOB, 3aJaHHE KOJIMYECTBA TOPOKIAEMBIX I0TOKOB,
JTUPEKTUBHI master u single

36.Texnonorust OpenMP: napasienbHbl€ HUKIIbI, COKPAILEHHAS 3alKCh,
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penyKuus.
37.Texnonorus OpenMP: cHHXpOHHU3AIHs TIOTOKOB, OApbepbl, KPUTHUECKUE
CEKIMH, aTOMapHbIE OTIePAIIH, 3aMKH.

38.XapaKkTeprCTUKU THIIOBBIX CX€M KOMMYHHMKAIIUH B MHOTOTIPOLIECCOPHBIX
BBIUMCIIUTENBHBIX cucTeMax. [IpuMepsl Tomosoruii ceTu nepegayn JaHHbIX.
Tonosiorust ceTn BBIYUCIUTENBHBIX KIAaCTEPOB. XapaKTEPUCTUKU TONIOJOTHM.
39.0neHKa TpyI0E€MKOCTH OCHOBHBIX ollepauuii nepeaaun faHHbix. [lepenaua
TaHHBIX MEXAY IBYMS Tpolieccopamu cetu. [lepenada qaHHBIX OT OAHOTO
IIPOLIECCOPA BCEM ITPOLIECCOPAM CETH.

40.0ueHka TpyAO0EMKOCTH OCHOBHBIX OIlepaluii nepegauu naHHeix. [lepegaua
JAHHBIX OT BCEX MPOLECCOPOB BCEM IPOLIECCOPAM CETH.

41.011eHKa TPYIOEMKOCTH OTIEpALIU Mepeaady JaHHBIX JIJIs1 KJIIACTEPHBIX CUCTEM.
Monens XOKHH.

42.T'pad «omepanuu 1 oriepaHibl» U BOBMOXHOCTH pacrapauieInBaHus
BBIUMCIICHU I, MUHIMAaJIHHO BO3MOYKHOE BPEMSI BHIITOJIHEHHS MTAPAIIIEIIEHOTO
anropurma. [Ipumep.

43. [loToKu ¥ IPUMUTHBBI CHHXPOHHU3AINH Java.

44. TlapamienpHOe IpOrpaMMHUpPOBaHKE M TpaH3aKIMOHHas mamsth B Clojure.

OOC npoMexyTOyHOM aTTeCTAIMM COCTOMT M3 BONPOCOB K DK3aMEHY M 3aJad TEKYIIETOo
KOHTPOJIA IO JUCHHUITIINHE.

DK3aMeH M0 JUCIHUIUIMHE MpecieayeT LeJdb OLUEHUTh padoTy CTyleHTa 3a Kypc, MOJydeHHe
TCOPETHICCKUX 3HaHI/II\/'I, HUX TMPOYHOCTH, Pa3BUTHEC TBOPYCCKOTO MBIIIJICHUA, an06peTeHI/Ie
HABBIKOB CaMOCTOSTEIILHOM pa6OTBI, YMEHUC TIPUMCHATH IOJYYCHHBIC 3HAHUA I PEHICHUSA
MPAKTUYECKHUX 3a/1a4.

dopMa poBENEHUS 3K3aMEHA: MMCbMEHHO, INCbMEHHO.

DK3aMEHATOpy MPEAOCTABISAETCA MPABO 3a/JaBaTh CTYIECHTAM JOINOJHUTEIBHBIE BOIPOCHI IO
BCeil ydeOHOM MpoTrpaMMe TUCITUTIITNHBL.

Pesynprar ciaun sk3amMeHa 3aHOCUTBHCS IPENOJaBaTesieM B 3K3aMEHAILIMOHHYIO BEIOMOCTh U
3a4ETHYIO KHUXKKY.

OueHrBaHME YPOBHS OCBOEHHUS JUCLUIUIMHBI OCHOBBIBAE€TCA HA KA4ECTBE BBINIOJIHEHMS
CTYIEHTOM 3a/lad 3a CEeMECTp, MHIUBUIYAJIbHOTO 3a/laHusi / MPOeKTa M OTBETOB Ha BOIPOCHI
9K3aMeHa. 3a OTBETHI Ha BOMIPOCHI 3Kk3aMeHa aeTcs 10 20 6aios.

0 6a/JI0B: HENOHMMAaHUE CYIIHOCTH H3JaraeMbIX BOIPOCOB, I'pyOble OLIMOKHM B OTBETE,
HEYBEPEHHBIE U HETOUHBIE OTBETHI Ha JIONOJIHUTEIbHBIE BOIIPOCHI 3K3aMEHATOPOB.

1-10 6anJyoB: 3HaHME M TOHMMAaHUE OCHOBHBIX BOIIPOCOB MPOrPaMMbI, CTYACHT YyKa3ail
HampapjeHUE PElIeHHs] UHIUBUIYAIbHON 3a[jauyi; YaCTUYHO OTBETWJ Ha J[Ba BOIpoca Ouiera Wiu
JOCTaTOYHO IMOJIHO OTBETHJI XOTsl Obl HA OJMH BOTIPOC.

11-15 6annoB: TBEpPABIE U JOCTATOYHO IOJIHBIE 3HAHHUS BCErO MPOTPAMMHOIO MaTepuana,
MOCJeI0BaTeIbHbIE, IPABUIbHbIC, KOHKPETHBIC OTBETHI Ha IOCTABIECHHBIE BOIPOCHI IIPH CBOOOTHOM
pearupoBaHMM Ha 3aMEuYaHusl O OTAEJIbHBIM BOIpPOCAaM; JIOCTAaTOYHO IOJIHO OTBETHJI Ha JBa
BOIIpOCa.

16-20 OannoB: TIyOOKME WCUYEPIBIBAIONINE 3HAHUS BCErO MPOTPAMMHOIO MarepHana,
JIOTUYECKHU TOCJIEeI0BATENbHbIE, MOJIHbIE, TPAMMAaTUYECKHU MPAaBUIbHbBIE U KOHKPETHBIE OTBETHI Ha
BOMPOCHI K3aMEHAIIMOHHOTO OHIIeTa U IOTIOTHUTEIHHBIE BOTIPOCHIL.

Kputepun onenkn:

OneHka
YIoBIETBOPUTETHHO Xopolio OT1InYyHO
ot 70 no 79 GayutoB ot &80 mo 89 GayioB 90 nnu O0osee OAJLIOB
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OrneHouHBIE CPEACTBA sl MHBAJIUAOB M JIMI] C OTPAHUYCHHBIMA BO3MOXXHOCTSIMH 37I0POBBS
BBIOMPAIOTCS C YUETOM MX MHIUBUAYATBHBIX ICUXO()U3MUECKUX 0COOCHHOCTEH.

— Mpu HEOoOXOAMMOCTH MHBAJIUAAM M JIMIIAM C OTPAHUYECHHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI
MPEIOCTABISAETCS JOTIONMHUTEIBHOE BPpeMs [T OATOTOBKM OTBETA HA IK3aMEHE;

— TIpU TPOBEACHUHU TPOLEAYPHl OIICHWBAHHS PE3YIbTAaTOB OOyueHHs] MHBAIHMIOB M JIUIL C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYyCMATPUBACTCS HCIOIb30BAaHUE TEXHHUECKUX
CpeZCTB, HEOOXOMMBIX UM B CBSI3U C MX WHMBHIyaIbHBIMH OCOOCHHOCTIIMH,

— MPU HEOOXOIUMOCTHU ISl 0OYJaIOUINXCSI ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS U
WHBAJIMIOB TPOLEAYpa OIICHUBAHUS PE3YIBTATOB 00YUECHUS 10 JUCUUIUIMHE MOXET IMPOBOIUTHCS B
HECKOJIBKO JTAIloB.

[Ipouienypa oleHMBaHUS pPE3yAbTaTOB OOYYEHHS HMHBAIHMIOB W JHUI[ C OTPAaHUYCHHBIMHU
BO3MO)XHOCTSIMH 37I0POBbSI 0 JHMCUUIUIMHE IPEeIyCMaTpUBaeT NpPEAOoCTaBIeHUE HH(MOpMANUU B
(bopmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM HUX 30POBbS U BOCTIPHATHS HHPOPMAITUH:

JUist T ¢ HapyIIeHUSIMA 3PSHHS:

— B IIeyaTHOM (opMe YBEIMUEHHBIM LIPU(PTOM,

— B popMe DIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMH CiiyXa:

— B Ie4aTHou (hopme,

— B popMe DIEKTPOHHOTO JOKYMEHTA.

Jli1st T ¢ HapyIIeHUSIMA OTIOPHO-/IBUTATENIFHOTO amapara:

— B Ie4aTHou hopme,

— B JopMe PIIEKTPOHHOTO JJOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBaH B 3aBHCHMOCTH OT KOHTHHIEHTA
oOyuaromuxcs.

5. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JIMTEPaTypPhbl, HE00X0AMMOI 1151
OCBOEHHS TUCHUILIUHBI.

5.1 OcHoBHasi iuTEpaTypa:

1. IIporpammupoBanue Ha JAVA [Tekcr] : yue6Hoe mocobue / C. I. Cununa, A. B. YBaposa ; M-
B0 0OpasoBanus u Hayku Poc. denepanuu, Kydbanckuii roc. yH-T. - KpacHomap : [Kyoanckuii
rocynapctBeHHbIi yauBepceuret], 2016. - 117 ¢. : un. - bubmuorp.: c. 116. - ISBN 978-5-8209-
1215-3

2. Typanpayk, K.A. IlapanienpHoe nmporpaMmMmupoBanue ¢ momonibto sizbika C# / K.A. Typanpayk.
- 2-e 3., uchp. - Mockga : HantmonanpHsiid OTkpbeiThIil YHUBEpcUTET «MHTYUTY, 2016. - 190 c.
: wi. ; To ke [DneKkTpoHHBI pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=429098

3. CagennesB B. A. , llIteiin6epr b. f. PacnapannenuBanue nporpamm: yueOHuk. M3narenscTBo
HOxHoro ¢genepansHoro ynusepcuteta, 2008. 192 ctp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book id=240965

4. OcHOBBI BHICOKOTIPOM3BOIUTEIBHBIX BhIYHCIEHUH : yueOHOoe nocodue / K.E. Adpanacses, C.B.
Crykonos, B.B. Mansienko u ap. - KemepoBo : KemepoBckuii rocyapcTBEHHbBIN YHUBEPCUTET,
2012. - T. 2. TexHonoruu napajuieabHOro nporpaMmupoBanus. - 412 c. - ISBN 978-5-8353-1246-
7 ; To ke [Dnexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=232204

Z[J'ISI OCBOCHUSA JUCHUIIJIMHBI HHBAJIUAAMU U JIMTTaMH C OTPAHUYCHHBIMHU BO3MOKHO CTAMU
3A0POBbA UMCIOTCA U3IAHUA B SJICKTPOHHOM BU/IC.
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5.2 lonoHMTEIbHAS JIUTEpPaTypa:

1. AunexkceeB, A.A. OCHOBBI MapaJUIETBLHOTO MPOTPAMMHUPOBAHUS C UCHIOIB30BaHMeM Visual Studio
2010/ A.A. Anekcees. - 2-e u3a., uctp. - Mocksa : HarimoHansHbiii OTKpBITEI YHHUBEPCUTET
«MHTYUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1

2. Teopus u nmpakTHKa NapajlieNIbHBIX BRIYUCICHUH : yueOHOE nocobue / ['eprens, Bukrop
[TaBnoBuy ; B. I1. I'eprens. - M. : BUHOM. JlaGoparopus 3Hanuii: IHTEpHET- YHUBEPCUTET
WNudopmanmonnsix Texnonornid, 2007. - 423 c.

3. BrruncnurenbHas MaremMaTuka u CTpykrypa anroputmos / B.B. Boesonun; Bi. B. BoesonuH ;
Mock. roc. yH-T uM. M. B. JlomoHOCOBA. - 2-¢ u311., ctep. - [M.] : 3parenbcTBO MOCKOBCKOTO
yHuBepcureta , 2010. - 166 c.

6. Ilepeyenb pecypcoB HH(POPMAITMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTu « UHTEepHETY,
HEOOXOAMMBIX JIJIsl 0CBOEHHUS TUCUMILIUHBI

- Yuebnsiit kypc CS338. MHOronpoueccopHble BEIUMCIUTEIbHBIE CUCTEMBI U TApaJLIEIbHOE
IPOrpaMMHPOBaHUE
http://www.hpcc.unn.ru/?doc=98

- Csop 3Hanwmii o nporpamme ceprudukarun HHIY — Intel
http://nncc.unn.ru/?id=1035

- HWurepner-YHuBepcuter CynepKkoMIbIOTEPHBIX TEXHOIOTHM

http://hpcu.ru/

- Y4eOHbIe KypChbl HHTEPHET-IIEHTPa CUCTEMBbI 00pa3oBaTelbHbIX pecypcoB B oomactu CKT
http://hpc-education.ru/?g=node/19

7. Meroanuyeckne yKa3aHus JJIs1 00y4alOUIUXCS M0 OCBOEHHUIO U CIIUIIIMHbI

[Ipu permennu 3a1a4d 1a00paTOPHBIX PabOT CTyAEHTaM PEKOMEHAYETCSI 03HAKOMHUThHCS,
CKOMITMJIMPOBATh U BBIMOJIHUTH IPUMEPHI KOJa, pa3paboTaHHbIE BTOPOM Yue€OHOM MPOrpaMMBI.

[Ipu pemennn 3aaa4 € ucnoiszoBanuem OpenMP u MPI pekomenayeTcsi 03HAKOMUTBCS C
MarepuajiaMmu u npuMepamu u3 kypca CS338. MHOronpoieccopHble BBIYUCIUTEIbHBIE CUCTEMBI U
napajuiesibHOe MPOTPaMMUPOBaHUE.

B kauecTBe cucTeM MpOrpaMMHUPOBAHUS ISl PEIICHHS 32/1a4 ¥ U3YYCHUS METOIOB U
JITOPUTMOB, IPUBEICHHBIX B JICKIIHSIX, PEKOMEHIYETCSI HCIIOIb30BaTh HA IPAKTHYECKUX 3aHATHUSIX
U IIPU CaMOCTOATENbHOM padoTe kommumisaTopsl Microsoft VisualC++ o GNUGCC. [lns
3 PEKTUBHOTO MPOrPAMMHUPOBAHUS PEKOMEHIYETCS HCIIOIb30BaTh BCTPOCHHBIN OTIIaMuuK Visual
C++ i, npu ucnionb3oBanuu GCC, GDB. Taxxe Heooxoaumbl onbmmotexku POSIX Threads u
MPI (nanpumep, MPICH2 wiu OpenMPI).

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT M, HCIOJIb3YeMBbIX IIPU OCYIIECTBJICHUHU
00pa30BaTeJILHOIO MpoLecCca M0 JMCIHIIJIMHE
8.1 Ilepeyens MHPOPMALIMOHHBIX TEXHOJIOTHd.

— IIpoBepka qOMAaIIHUX 3aJaHUK U KOHCYJIBTUPOBAHUE MOCPEACTBOM AJIEKTPOHHOM MOYTHI U
conaiabHOU ceTh BroHTakTeE.
— Mcnonb30Banue 37EKTPOHHBIX NTPE3EHTALMMT IPU IPOBEACHUU ITPAKTUYECKUX 3aHATHM.
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8.2 IlepeueHb HEOOXOAMMOT0 MPOrPAMMHOIO 00ecTevYeHusl.

1. Kommumsitops! si3eika C/C++: Microsoft Visual C++ wim GNU GCC;

2. bubmuoreka POSIX Threads;

3. bubnmorexa MPI (manpumep, MPICH2 unu OpenMP);
4. Java, Clojure.
S5.IIporpammuoe obecnieueHue i 6€30MaCHOTO OTOOPaKEHUS PE3CHTAIUN

8.3 Ilepeuenb MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM:

1. CupaBouHo-npaBoBas cucrema «Koncynsrant [Lroc» (http://www.consultant.ru)
2. DOnexrponHas oubnuorteunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepHaJ'IbHO-TeXHI/I‘IeCKaﬂ 6333, Heo0XxoauMas I OCYyIIECTBJICHU S 06p330BaTe.]'ll)HOF0

npouecca 1mo JMCuMIJinHe

MarepuanbHO-TEXHUYECKOE 00eCTIeUeHHE TUCITUTIITUHBI 1

Ne Bug padot
OCHAIIEHHOCTh
1. JIexuMOHHBIE 3aHATHS Aynuropus, YKOMIUIEKTOBaHHAs CHEeUaIU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPeICTBAMH 00yueHus
2. JlabGopaTopHbie 3aHATHSA | AyaIUTOpHS, YKOMILIEKTOBaHHAS CIIEIMATM3UPOBAHHOMN
MeOenpl0 M TEeXHHYECKUMHU  CpelIcTBaMu  OoOyueHwus,
KOMITbIOTEpaMH, MPOEKTOPOM, MPOrPAMMHBIM 00eCTIeYeHHEM
3. Texymui KOHTpPOJb, | AynAtopus, YKOMILJIEKTOBAHHAas CHEeUaIN3UPOBAHHOMN
IIPOMEXYTOYHAs MeOeIpl0 M TEeXHHYECKMMHU  CpeAcTBaMu  oOydeHwus,
arrecTanus KOMIIBIOTEpaMHM, MPOrpPaMMHBIM 00ecrieueHueM
4, CamocrosTenbpHas Kabuner mms camocToATeNbHOM  paboThl, OCHAIICHHBIN
pabora KOMITBIOTEPHON TEXHMKOM C BO3MOKHOCTBIO TOIKIIIOYEHHS K

cetn «MHTEpHET»,MPOTPaMMON SKPAHHOTO YBEIWYCHHUS W
0o0ecreueHHbIN JOCTYIIOM B AJIEKTPOHHYIO WH(OpPMaIMOHHO-
00pa30BaTeIbHYIO CPely YHUBEPCHTETA.
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