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1. Hesn 1 3a1a44 M3yYeHUs] AU CHUNINHBI.

1.1 Ileab ocBOEHUS TUCIHUILIAHBI.

Lenbto Kypca sIBISETCS U3Yy4eHHE MaTeMaTHYeCKUX MOJIENEeil, METO0B, COBPEMEHHBIX TEXHOJIOTUI
MapajuIeIbHOTO TPOTPAaMMHUPOBAHUS, NPUOOPETCHHE YMEHUH W HABBIKOB HCIIOJIL30BAaHUS Ha
MIPAKTUKE CPEICTB Pa3pabOTKH W Cpel BBIMOJHEHUS MapalielbHBIX MPOrpaMM I PELIeHUsS
TPYAOEMKHUX BBIUUCIUTEIBHBIX 3a/1a4.

1.2 3apaun qUCHMUILINHEIL.

OCHOBHBIMH 3a/1a4aMH Kypca SBJISICTCS OCBOCHHE CIICAYIONIMX TEM:
— BBsezaenue B mapayielibHyI0 00pabOTKy JaHHBIX.
— TIpuHIHUITEI TOCTPOCHUS MAPAIICTBHBIX BEIYUCIUTEIBHBIX CUCTEM.
— Opranusanus nporpamMmm Kak CUCTEMBI ITPOIECCOB.
— TIlapamienpHOE POrpaMMUPOBAHKE JJIsi CHCTEM C OOIIeH MaMAThIO.
— Cucrema MPI.
— IlpuHnuMIBI pa3paboTKH MapajuieIbHBIX AJITOPUTMOB U IPOTPAMM.
—  Mogenu QyHKIIMOHUPOBAHUS MAPAIICIBHBIX IPOrPAMM.
— TIlapamnenbHble aITOPUTMBI PEIICHUS TUITOBBIX 33/1a4.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMbl.

JluciumuinHa OTHOCUTCS K BapuatuBHOUM yactu broka 1 "J{uctumumabl (Moaynn)" yaeGHOTo
TJIaHa.

JluctumuinHa B3auMONEHCTBYET it (DOPMUPOBAHUS KOMIICTEHIIMH C JUCHUTUTHHAMUA
Nudopmaruka, OcHOBBI mporpaMmupoBaHusi, Teopus aBTOMaroB U (OpMalbHBIX S3bIKOB, Web-
nporpamMmmupoBanue, OCHOBBI pa3paOb0TKH KPOCC-TIaT(OPMEHHBIX MPHIIOKESHUH.

TpeboBaHueM K «BXOAHBIM» 3HAHMSIM SBIISETCS MOHUMaHUWE OCHOB apXUTEKTypsl OBM u
CETEBBIX TEXHOJIOTHH, BlIa/ICHUE OCHOBAMH MPOrpaMMHUpOBaHus Ha si3bikax C/C++ u Java.

1.4 IlepedyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 JMCUHUIIJIMHE, COOTHECEHHBIX €
IVIAHMPYEMBbIMHU pe3yJ1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbl.

[Tepeuens pe3ynbTaToB 00pa3oBaHusl, GOPMHUPYEMBIX TUCIUTLINHOMN:
3HaTh:

1) ammaparHbie ¥ IPOTPAMMHbBIE aCMICKThI PeaH3alliy Mapajieu3Ma, Cioco0bl U CpPeaCTBa
pa3paboTKu Iporpamw;

2) GbopMabHbIe MOJCITH MAPALICIBLHOTO IPOTPAMMHUPOBAHHUS, TIPHMEHSIEMbIE JIJIsI
MOI[eJIHpOBaHI/IH HapaHHeHI)HI)IX HpOFpaMM B COBpCMCHHI)IX OHCpaIII/IOHHI)IX CUCTEMAX U
000104YKax;

3) HpI/IHHI/IHBI OpFaHI/I3aIII/II/I BSaI/IMOI[CI;'ICTBHH aCHHXpOHHI)IX HpOHeCCOB B COBpeMeHHI)IX
OTIepAI[MOHHBIX CUCTEMAX ;.

VMmeTn:
4) uCrop30BaTh COBPEMEHHBIE IIPOTPAMMHBIE CPEICTBA, OTIEPAIMOHHBIC CHCTEMBI i 000JIOUKH,

CCPBUCHBIC IPOTrpaMMBbI IJId paciapauIC/IMBaHUA aJITOPUTMOB

5) peanu30BBIBaTH MapayjielibHbIEC IPOrPAMMBI Ha JIOKAJTLHOM KOMITBIOTEPE U B CETH PabOUmMX
CTaHIIMH ¢ MPUMEHEHNEM KOHIICTITya IbHBIX (PYHKIIMOHAIBHOTO i OOBEKTHO-
OPHUEHTUPOBAHHOT'O HAMPABIECHUH MPOrPaMMHUPOBAHUS.

Bnagerts:

6) TEXHOJIOTUAMU CO3OaHUSA MHOTI'OITIOTOYHBIX HpI/IJ'IO)KeHI/Iﬁ IJIsI CUCTEM C o6meﬁ IIaMsATBIO C
MIPUMEHEHHEM KOHIICTITyaTbHBIX TOJ0KEHUN (DYHKITMOHATBLHOTO U 0OBEKTHO-
OPHUEHTHPOBAHHOTO HAMPABIECHUI ITPOrPaMMHUPOBAHMS;
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7) COBPEMECHHBIMU HHCTPYMECHTAILHBIMU CPEICTBAMHU TAPAJUICIIbHBIX BEIYMCIUTEIBHBIX U

CYIIEpPKOMIIBIOTEPHBIX CUCTEM.

N3ydenne nanHON y4eOHOUM NUCHIUIUIMHBI HAPABICHO Ha ((OPMHUPOBAHKE Y OOYJAIOIIUXCS

3Hars YMETh

Bnanets

KOMITETEHIINH

Ne  Hupekc Cozeprkanue KOMIETEHIUH (WK €€ YacTH)

I.I. KOMIIETEHIUU

1 OIIK-7 CIIOCOOHOCTBIO MCHOJB30BaTh 3HAHUS OCHOBHBIX

2 [1IK-5 TOTOBHOCTBIO K  HCIIOJIb30BAHHUIO
CUCTEMHBIX MPOTPAMMHBIX CPEJICTB: OINEPAIIMOHHBIX
CHUCTEM, OIICPALMOHHBIX M CETEBBIX 00OJIOYCK,

CEPBUCHBIX POIPaMM

2. CTpyKTYypa M coepKaHue U CHUIITHHBI

KOHIENTYaJbHBIX MOJMKEHUH (YyHKIMOHAIBHOTO,
JIOTUYECKOTO, 00BEKTHO-OPUEHTUPOBAHHOI'O
BHU3YyaJbHOTO  HAIPaBICHUM  IPOrPAMMHUPOBAHMS,
METOJIOB, CIOCOOOB M CPEACTB
IIPOrpamMM B PaMKax 3TUX HallpaBICHUI

)51

pa3paboTKu

COBPCMEHHBIX

2.1 Pacnipenesnienne Tpy10€MKOCTH AUCHMILIMHBI 110 BUaM padoT.

1), 9)

2), 4)

6)

7)

OO6mas Tpy1o€MKOCTh JUCIUILINHBI cocTaBiseT 3 3ad.el. (108 ywacoB), ux pacmpeneneHnue

1o BUJaM paboT npeacrapieHo B Tabmuie (s crynentoB ODO).

Bun yuebHoit paboTbl Bcero Cemectpsl
4acoB (dachn)
8

KonrakTHas paéoTa, B TOM 4YHCJI€:
AynuTopHbIe 3aHATHS (BCero):
3aHsTH IEKIIMOHHOTO THIIA 16 16 - - -
JlaGoparopHble 3aHATHS 32 32 - - -
3aHATHS] CEMUHAPCKOTO THUIA (CEMUHApHI,
IPAKTUYECKHE 3aHATHSI) ] ) ) ) )
HNuasi koHTaKkTHasi padora:
Kontposnb camocrositenbHoil paboTsl (KCP) 2 2
ITpomexyrounas arrecraius (MKP) 0,3 0,3
CamocTtosiTesibHas padoTa, B TOM YHcJIe:
Kypcosas pabora - - - - -
[TpopaboTka yueOHOro (TeOpEeTUIECKOr0) Marepuaa 4 4 - - -
BeinonHenne nHAMBUYaNbHBIX 331aHUH (ITOJrOTOBKA 16 16 i i i
COO0OIIEHUH, Mpe3eHTalUi)
Pedepar - - - - -
IToaroToBka K TEKyIIEMY KOHTPOJIIO 2 2 - - -
KoHTpoJib:
[TonroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 108 108 - - -

B TOM 4YHCJIe KOHTAKTHasI 503 | 503

pabora

3a4. el 3 3




[Tponienypa mpoMekyTOUHOM arTecTaiiy MPOXOauT B (popMe IK3aMeHa.

2.2 CTpyKTypa IMCHHUILINHBI:

Pacnipesenenue BUI0B y4eOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jieiaM JUCIUILUINHBI.
Paznens! aucuumuHel, n3ydaembie B 8cemectpe (ouHast popma).
Bu1 poMeXyTOYHOM aTTeCTaI[u: YK3aMEH.

KoJsimuecTBo yacos
AynurtopHas | BHeaynuTopHas
Ne HaunmeHoBaHme pa3iesnoB padora padora
Bcero KOHTPO
J | JP |[CPC
JIb
[TpuHLIMITBI TOCTPOCHHUS MTApAIIEIIbHBIX
1. [ prm 3 P 2| 4| 6 | 4 8
BBIYHCIIUTEILHBIX CHCTEM
[TapaniensHOe MporpaMMHpOBaHUE B CUCTEMAX C
2. bat POTPAMMIP 26| 4| 8 | 6 8
00111el MaMsIThIO
3. |llapaymensHOE mporpaMmupoBanue Ha ocHoBe MPI 26 | 4 8 6 8
BBenenue B METOIBI MapajuIeIbHOTO
4, A ARLTED 26| 4| 8 | 6 8
IPOrpPaMMHUPOBAHUS
5.  |O0630p M3Y4YEHHOTO MaTepuana 57 2 3,7
6. |Kontpoiss camoctositennbHOU paboTsl (KCP) 2
7. |IIpomexyrounas arrectanus (MKP) 0,3
HToro no IUCUUILUIAHE: 108 | 16 32 22 35,7

[Tpumeuanue: JI — nexuuu, I13 — npakTrueckue 3anstus / cemunapsl, JIP — nabopatopHsle 3aHATHS,
CPC — camocrosiTenpHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aeaoB QUCIHUIIAHBI:

2.3.1 3aHATHA JEeKIHUOHHOr0 THUIIA.

Ne HaumenoBanue |Conpep:xanue pasaeia ®opma TeKyLIero
pasneJia KOHTPOJIA

1 [TpuHIMIBI OrpaHudeHus Ha 4acTOTy NPOLIECCOPOB U peleHue 3a1aq
IMOCTPOCHUA MHOT'OAACPHOCTD, CJIOKHBIC U ITPOCTHIC Aapa.

napajuieIbHbIX [lyTn noctukeHus napasienusma.
BBIYUCIIUTENBHBIX | ADXUTEKTYpa BIYUCITUTEIBHBIX CUCTEM
CHUCTEM cTaTUdecKas U JMHaMHUJecKast
KOHBEWepHU3aIus.

BekTopHbIe BBIUMCIEHUS.

Cucremarnka OnuHHAa.

IIprMepsl CynIEpKOMIIBIOTEPOB U KIIACTEPOB.
MopenupoBaHue U aHAJIA3 MTaPaIIETbHBIX
BBIUKCIICHUI.

2 [Mapannensnoe  |[Iporecchl 1 MOTOKH. pelieHue 3a1aq
nporpammupoBal |[Toroxu Windows, KpuTHYECKUE CEKITUU U
Ue B CUCTeMax ¢ | ceMadopsbl.

o0meit naMarero | IToroxku POSIX, MBIOTEKCEL.

OpenMP.

[Totoku Java,

CHUHXpOHM3aIus. TpaH3aKI[MOHHAS TaMSITh
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Clojure.

3 [Mapannensnoe  |Hactpoiika MPICH2. pelieHue 3aaa4
nporpammupoBal | Ctpykrypa nmporpamMmmsl MPI.
1€ Ha OCHOBE Oynkuuu MPI.
MPI
4 Beenenue B [Moncuer yucna Pi. peleHue 3a1a4
METO/IbI VYMHOXEHHE MaTPHUILBI Ha BEKTOP.
NapajuieIbHOTO | YMHOXKEHHE MaTpull.
IPOrpaMMHPOBaH
usi

Ne  Paszpen Tema nexuuun Coneprxanue NeKIuu

JIEKI

1707

1. ITpuHIUIIBL Apxutekrypa OrpaHudeHus Ha 4acToTy MPOLIECCOPOB U
HOCTPOCHHUS napauieIbHbBIX MHOTOSIZIEPHOCTb, CIIOXKHBIE M IPOCTHIE S/Ipa.
NapajieNIbHBIX  BBIYACIHUTENBHBIX  [lyTH mocTmkeHus mapaienn3ma:

BBIYHCIIUTENIBH  CHCTEM - KOHBelepbl, TapajuienbHas padoTa y3/I0B

BIX CUCTEM nporueccopa, npepeiBanus, DMA;
- siApa, TIOTOKH U TIPOLIECCHI;
- MYJIBTHIIPOLIECCOPHOCTD, OOIIAs TAMSTH;
- MYJIBTUKOMITBIOTEPHI, pa3liesisieMast IaMsTh.
Cucremarnka OnuHHA, TeTANA3ALN.
Craruueckasi 1 TMHAMUYECKasi KOHBeHepHu3anusl.
BekTopHbIe BHIYHCICHUS.
Breruncnenus na GPU.
[TpuMepbI CyTIepKOMITBIOTEPOB U KJIACTEPOB.
OO6cy>xaeHue 3a/1a4 napaiesibHOTo
MIPOTPAMMHUPOBAHUS U TIAPAIJIEIIEHBIX BBIYUCICHUH.

2. [TpuHIMIBL MopnenupoBanue 1 MoaenupoBaHHe U aHAJIU3 MapalIeIbHbIX
[IOCTPOCHUS aHau3 BBIYMCIICHHI:
napajjieNIbHbIX  MapauleIbHbIX - rpad onepanur-onepaH bl
BBIYUCIIUTENIFH  BBIYMCICHUN - OTIpeIeIeHNE BPEMEHH BBITTOJTHEHHS
BIX CUCTEM napajieIbHOro alropuTMa

- yckopeHue, 3 (HEeKTUBHOCTh U CTOMMOCTb,
HpUMEPBI

- 3aKk0H Amjais, 3akoH ['ycraBcona-bapcuca.
N303¢pexktuBHOCTD, TpUMeEp pacueta [1u.

3. [Tapannensnoe IlIpoueccs u notoku, Ilponeccst n noroku. CoctosiHue noroka. Konrekct
nporpammupoB  Windows nporecca u noroka. eckpunrtopsl. [loroku simpa u
aHue B MOJIb30BaTeNbCKUE  TMOTOKU.  Omepanmuu  Haj
cUcTeMax ¢ nporieccamu 1 morokamu B Windows.
oOriei
NaMsITBIO

4, [Mapamiensuoe Ilpomeccst Unix u Omeparu Haj mporieccamu ¥ motokamu B Unix.
nporpamMmmupoB notoku Pthreads, [TnanupoBanue, QJITOPUTMBI TUTAHUPOBAHMSL.
aHWe B TUTAHUPOBAHHE U Kputrepun onenkn. CunxpoHm3anms. Pernrenue
cucTeMax ¢ CHUHXPOHH3AIHA 3ajja4d  B3aMMHOTO HCKItoueHus. Kpurtuueckue
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o0mren

cekiun u  cemadoper  Windows. MeroTekcsl B

2.3.2 3aHATHSA CEMHHAPCKOIO THUIIA.

He npenycmorpensl

2.3.3 JIaboparopHble 3aHATHSI.

Ne
3aHsA
THA

1.

Paznen

[TapamnensHoe
IIpOrpaMmMHupOBa
HUE B CUCTEMax
¢ o0I1eH
aMAThIO

[TapamensHoe
IIpOrpaMMHupOBa

Tema nabopaTopHoTO
3aHSITHS

TToroxu Windows.

TToroxu Windows
3amavya 1 u 2.

MaMSTBIO Linux.ITpoGiaemMbl CHUXpOHM3ALMU: TOHKH, TYIHKH,
3a0pOIICHHbIE 3aMKHU.
5. [Tapannensnoe  OpenMP Monenb, crnenudukamus ©W MOPUMEPBl  PabOTHI
pOrpaMMHUpPOB oubmorexu OpenMP.
aHue B
cucTeMax ¢
o0mieit
MaMSTBIO
6. [Tapamnensnoe  MPI Monens, cnenudukaius u mpuMmepsl padoter ¢ MPI.
POTPaMMHUPOB Omnepanuu nepeaayn JaHHBIX.
aHUE Ha OCHOBE
MPI
7. [Tapannensnoe  MPI Tunst B MPI.  I'pynmbl, KOMMyHHMKaropbl u
IPOrpaMMHPOB BUpTYyalibHbIe Tonojoruu MPI.
aHKE HA OCHOBE
MPI
8. Beenenue B YMHOXEHHE MaTpULIbl Ha BEKTOP.
METOIBI YMHOKEHUE MaTpHII.
napauiebHOTO OnTumu3zanus 0JHONOTOYHOTO YMHOKEHHUS: KEIll
MPOrpaMMHUPOB nporeccopa, memset.
aHus JlenTounas cxema, mpumep MPI.
YMmHOkeHHe Mmarpui: anroput™m dokca, anropurm
KsHHOHa.
Marpuunoe npeacranienue rpagoB. 3agada Moucka
BCEX KpaT4yallInx MmyTeu.
9. Brenenue B
METObI
napajuieIbHOTO
MIPOrPaMMHUPOB
aHus

Coneprxanue 1ab0paTopHOTO dopma
3aHATUS TeKylIero
KOHTPOJIA

Paz6op npumepoB paboThI ¢
MOTOKAMH, KPUTHUECKUMHU
CeKIUSIMH U ceMadopamH.

pCeICHUC 3a1av1

Peanuzanus yMHOXKEHUS
BEKTOpa Ha yucio. Peanuzarus

pemICHUC 3a1a4
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HUEC B CUCTEMAxX

CKaJIIPpHOI'0 YMHOXCHU

¢ o01en BEKTOPOB.
MaMSTBIO
3. [Mapamtensuoe  [Toroxu Windows Peanuzanus yMHOXKEHUS pelieHue 3aaaq
porpaMmupoBa 3ajada 3 u 4. MaTpHUIbl Ha BEKTOP.
HHE B CHCTEMax Peanuzanus yMHOXKEHUS
c o0mieit MaTpHIL.
aMsIThIO
4. [Mapamnensnoe  Ilotoku Pthreads 8 Pa36op npumepoB paboThI ¢ peleHue 3a1a4
nporpammupoBa  Linux. MMOTOKAMH ¥ MBIOTEKCAMH.
HHE B CHCTEMax
¢ o01en
MaMSTBIO
5. [Mapamnensnoe  Ilotokm Peanuzanus yMHOXKEHUS pelieHue 3a1aq
nporpamMupoBa Pthreadssanada 1 u 2. Bekropa Ha unciio. Peanusarus
HHE B CUCTEMax CKQJIIPHOTO YMHOXKEHHSI
¢ obOmeit BEKTOPOB.
aMsIThIO
6. [Tapamnensnoe  Ilorokun Peanusanus ymMHOXKEHUSA peuieHue 3a1a4d
nporpammupoBa Pthreadssamaua 3 u 4. marpuisl Ha BEKTOP.
HHE B CHCTEMax Peanuzanus yMHOXKEHUS
¢ o01en MaTpHil.
MaMSTBIO
7. [TapannensHoe  BBeneHwue B Paz6op mpumepos. peleHue 3aaa4
nporpammupoBa OpenMP.
HHE B CHCTEMax
¢ o01en
MaMSTBIO
8. [Tapannensnoe  OpenMP 3amaua 1 1 Peanuzanus yMHOXKEHHS penieHue 3aaa4d
pOrpaMMUpoBa 2. BEKTOpa Ha uncio. Peanm3amnms
HUE B CHCTEMax CKaJISIPHOTO YMHOXKECHHUS
¢ o01en BEKTOPOB.
aMsITBIO
9. [Mapamnensnoe  OpenMP 3amaga 3 u | Peanmsanms yMHOXKEHUS pelieHne 3aaaq
nporpammuposa 4. MAaTpHIIBI Ha BEKTOP.
HHE B CHCTEMax Peanmzanus yMHOKEHUS
¢ oOmeit MaTpHuIL.
MaMSTBIO
10. ITapamnensnoe | Ilotoku Java. Paz6op npumepos. peleHue 3a1a4y
POrpaMMHUPOBa
HUE B CHCTEMaX
¢ o0I1eH
aMsIThIO
11. TlapannempHoe Java3zamava 1 u 2. Peanuzamus yMHOXKEHUS perieHue 3aaa4q
POrpaMMHPOBa BEKTOpa Ha uncio. Peanm3amnus
HUE B CHCTEMaX CKaJISIPHOTO YMHOXKECHHUS
¢ o01meH BEKTOPOB.
aMsIThIO




12.

13.

14.

15.

[TapamnensHoe
IIPOrpaMMHUPOBa
HUE B CUCTEMax
¢ o01en
IaMATbIO

[TapannensHoe
porpaMmmMupoBa
HUE Ha OCHOBE
MPI

[TapannensHoe
porpaMmmMupoBa
HUE Ha OCHOBE
MPI

[TapannensHoe
IporpaMmMupoBa
HUE Ha OCHOBE

MPI

Java 3amaya 3 u 4.

Baenenue B MPI.

MPI 3amaga 1 u 2.

MPI 3amaga 3 u 4.

Peanusanus yMHOXEHUS
MaTpUIbl Ha BEKTOP.
Peanusanus yMHOXKEHUSA
MaTpHuLl.

perieHue 3aaa4d

Hacrpoiika MPICH2. Pa36op
MIPUMEPOB.

pEIICHUEC 3a1a4

Peanusauus ymHOXKeHUs
BEKTOpa Ha uyncio. Peanmsanus
CKaJIAPHOTO YMHOKEHMSI
BEKTOPOB.

pEIICHUEC 3a1a4

Peanusauus ymMHOXKeEHUs
MaTpullbl Ha BEKTOP.
Peanuzauus ymMHOXKeEHUsS
MaTpHuLl.

pEIICHUEC 3a1a4

2.3.4 IIpumepHasi TeMaTHKAa KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBbie paboThI - HE IPEAYCMOTPEHBI

2.4 TlepevyeHb y4eOHO-METOANYECKOT0 00ecTiedeHusl VIS CAMOCTOATEIbHOM PadoThI
00y4aIOIIUXCS IO TUCHHIITTHHE

Ilepeyennb yueOHO-MeTOAMYECKOTO 00ecniedeHHs] TUCIUIIIUHBI 110

Ne Bux CPC .
BBIINIOJIHEHHIO CAMOCTOSITEJIbHOI padoThl
[TpunIUIIBI [TporpammupoBanue Ha JAVA [Tekcr] : yueOnoe nocodue / C. I.
MOCTPOCHUS Cunmnna, A. B. YBaposa ; M-Bo o0pa3oBanus u Hayku Poc.
napajuIeIbHbIX ®enepanun, Kybanckuii roc. yH-T. - Kpacnonap : [Kybanckwuii
BBIYHCITUTENbHBIX rocyaapcTBeHHbIN yHuBepcuteT], 2016. - 117 c. : ui. - bubnuorp.: c.
1 |cHcTem 116. - ISBN 978-5-8209-1215-3
Crangaptsl 0OpMIIEHHS HCXOIHOTO KOJa MPOTrpamMmM U
COBpPEMEHHbIE MHTETPUPOBAHHBIE CPE/Ibl Pa3pabOTKH MPOrPAMMHOIO
obecnieuenus: yueb.-meron.nmocooue. F0.B. Konbios, A.B.YBapoga,
C.I'Cunnna [u ap.] — Kpacnonap: Ky6anckuii roc.yH-1, 2017
[TapannensHoe [TporpammupoBanue Ha JAVA [Tekcr] : yueOHoe nocodue / C. I
[IPOrpaMMHUPOBAHUE Cununa, A. B. YBaposa ; M-Bo o0pa3oBanus u Hayku Poc.

B CHCTEMAX C 00IIei
aMATBIO

®enepanuu, Kybanckuii roc. yH-T. - Kpacnonap : [Kybanckuii
rocygapcTBeHHbI yHuBepcurert], 2016. - 117 c. : un. - bubnuorp.: c.
116. - ISBN 978-5-8209-1215-3

CrangapTbl 0OpPMIICHHS UCXOTHOTO KO/Ia IIPOTpaMM H
COBpPEMEHHbIE HHTEIPUPOBAaHHBIE CPeJlbl pa3paboTKU MPOrPaMMHOTO
obecnieyenus: yue0.-meroa.nmocodue. FO.B. Konbros, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacuomap: Ky6auckwuii roc.yn-t, 2017

[TapamensHoe
MIPOrpaMMHpPOBaHKE
Ha ocHoBe MPI

[TporpammupoBanue Ha JAVA [Teker] : yuebnoe noco6ue / C. I.
Cunmnna, A. B. YBaposa ; M-Bo o06pa3oBanus u Hayku Poc.
®enepanuu, Kybanckuii roc. yH-T. - Kpacnonap : [Kybanckwuii
rocyaapcTBeHHbIN yHuBepcuteT], 2016. - 117 c. : mi. - bubnuorp.: c.
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IlepeyeHb y4eOHO-METOANYECKOTO OOecedeH sl JUCIUIIMHBI 110

Ne Bun CPC .
BBITIOJIHEHUIO) CAMOCTOSITEILHOI PadoThI

116. - ISBN 978-5-8209-1215-3

Crangapthbl 0(OPMIICHHS HCXOIHOTO KOJIa IIPOTrpaMM H
COBPEMEHHBIC HHTETPUPOBAHHBIEC CPEIIbI Pa3pabOTKH MPOTPaMMHOTO
obecnieuenus: yueb.-meron.nmocooue. 10.B. Konbuos, A.B.YBapoga,
C.I'Cunnna [u np.] — Kpacuonap: Kybauckuii roc.yu-t, 2017

BBenenue B MeTobl [TporpammupoBanue Ha JAVA [Tekcr] : yue6HOE mocobue / C. I
rapauieIbHOTr0 Cununa, A. B. YBaposa ; M-Bo o0pa3oBanus u Hayku Poc.
MPOrpaMMHUPOBAHUS ®denepanuu, Kybanckuii roc. yH-T. - KpacHonap : [KyOanckuii
rocynapcTBeHHbIi yHuBepcurer]|, 2016. - 117 c. : ui. - bubnmorp.: c.
116. - ISBN 978-5-8209-1215-3

Crangaptsl 0(OpMIICHHS HCXOHOTO KOJIa IIPOTPaMM H
COBpPEMEHHbIE HHTEIPUPOBAHHBIE CPeJbl pa3paboTKU MPOrPaMMHOTO
obecnieuenus: yueo.-meroa.nmocooue. F0.B. Konbios, A.B.YBaposa,
C.I'Cunnua [u np.] — Kpacunonap: Ky6auckuii roc.yu-t, 2017

Y4eOHO-MeTOINYECKUE MaTEpUaIbl 111 CAMOCTOSTENIBHON PaboThl O0YYAIOMIMXCS U3 YHCIia
WHBAJIUJIOB U JIMII C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3710poBbsi (OB3) mpenocraBisitoTcs B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSAM HX 37J0OPOBBS M BOCIIPUATHS UH(POPMALIHH:

Jist U1 ¢ HapyIIEHUSIMH 3pSHHS:

— B IieyaTHOU popme yBeTMueHHBIM HIpUdTOM,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

Jist i1 ¢ HapyIIeHUSIMH CITyXa:

— B miedaTHoi opme,

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B [TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

JlaHHbIil TIepeueHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHUHIEHTA
o0ydJaronmxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH

B cootBerctBuu ¢ TpeboBanusiMu PI'OC nporpamma AMCHMILIMHBI IpenycMaTpUBaeT
UCMOJIb30BaHUE B y4eOHOM Mpoliecce caelyromuX 00pa3oBaTelibHble TEXHOJIOIUU: YTEHHE JIEKLIUH
C HCIOJb30BAaHUEM MYJIbTHUMEIUNHHBIX TEXHOJIOTUH; METOJ MalblX TpYIH, pa300p MpakTHYECKUX
3a/1a4 U KEHCOB.

[Tpu 0OyueHuu UCHONB3YIOTCS CelyIoIHe 00pa3oBaTeIbHble TEXHOIOTHU:

— TexHonmoruss KOMMYHUKAaTHBHOTO OOy4eHMsT — HampaBlieHa Ha  (QopMHpOBaHUE
KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH CTYIEHTOB, KOTOpas sBiseTcsi 0a30BOH, HEOOXOAMMOM Iuis
a/1anTalliy K COBPEMEHHBIM YCIOBUSAM MEXKYJIBTYPHONU KOMMYHHKAITUH.

— TexHomorusi pa3HOypoBHEBOro (nuddepeHupoBaHHOr0) 0O0yueHUsT — MpeArnonaaraeT
OCYIIECTBJICHUE [I03HABATEIILHON JIEATENBHOCTU CTYACHTOB C YUYETOM MX HHAWBHIYaJbHBIX
CHOocOOHOCTEH, BO3MOXHOCTEH M HMHTEPECOB, MOOLIPSSl MX pEaii30BbIBaTh CBOM TBOPUECKUI
noreHuuan. Co3gaHue W MCIONb30BAHUE JAMATHOCTUUYECKHUX TECTOB SBISETCA HEOTHEMIIEMOMN
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonorusi MOIyIbHOTO OOY4YEHHsI — MIPEyCMaTPUBAET JIEJICHUE CONIEPIKaHUs TUCITUTINHBI
Ha JIOCTaTOYHO aBTOHOMHBIE pa3/ielibl (MOAY/IH), HHTETPUPOBaHHbIE B OOIIMIA KypC.
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— MHuadopmanmonHo-koMmyHuKkarmonusle  texHojgorun (MKT) -  pacmupsior  pamku
00pa3oBaTeNbHOTO IpoIecca, MOBBIMAS €ro IMPaKTHUYECKYI0 HAIpPaBIEHHOCTb, CIIOCOOCTBYIOT
MHTCHCU(UKALMM  CaMOCTOSITEIbHOM pa0OThl yyallMXCs W IOBBILICHUIO I103HABATEIIbHON
aktuBHOCTH. B pamkax KT BbiaenstoTcs 2 Buaa TEXHOIOTHMA:

— TexHONMOrUsl WCHONB30BaHHUSI KOMIBIOTEPHBIX MPOrpaMM — TO3BOJIAET APPEKTUBHO
JONOJIHUTB Ipoliecc 00Y4YEHUs S3bIKY Ha BCEX YPOBHSX.

— UVHTepHeT-TEXHOJIIOTMH — TNPEAOCTaBIAIOT IIUPOKAE BO3MOXKHOCTH  JUIsl  ITOMCKA
uHpOpMaLuH, pa3padOTKH HAYYHBIX POEKTOB, BEJCHNUS HAyYHBIX HCCIICIOBAHHIA.

— TexHonmorusi WHAMBHIyadH3alMd OOYYEHUS — TIOMOTAeT pPEaJTU30BBIBATH JIMYHOCTHO-
OPHEHTUPOBAHHBIM MTOJX0, YUUTHIBAsI UHAUBUIyaIbHbIE OCOOCHHOCTH U MOTPEOHOCTH yUYallUXCS.

— IlpoekTHass  TexXHOJIOrMS — OpPUEHTHpPOBAaHA HAa  MOZACIUPOBAHUE  COLMAIBHOTO

B3aMMOJACHUCTBUS YyYallUXC C LEJIbI0 pELIEHUs 3aJaud, KOTOpas ONpeAessieTcs B paMKax
po¢eCcCUOHAIBHOW MOATOTOBKH, BBIJIEIISASA TY WM UHYIO IPEIMETHYIO 00J1acTb.

— TexHomorust 0o0yueHMsI B COTPYJHMUYECTBE — pealu3yeT HACH0 B3aUMHOIo OOydeHus,
OCYIIECTBJISA KaK MHIUBUIYalIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTD 3a PEIICHUE YUECOHBIX
3ajad.

— MHrpoBas TexHOJIIOTHA — IO3BOJSAET pa3BUBaTb HABBIKM PACCMOTPEHHs psla BO3MOXKHBIX
Croco0OB pelIeHUsl MpOoOJeM, aKTUBU3UPYS MBIIUICHHE CTYIEHTOB M PAcCKpbIBas JIMYHOCTHBIN
MOTEHIHMAJ KayKA0I0 y4allerocs.

— TexHonmorusi pa3BUTUS KPUTUYECKOIO MBIIUIEHUS — CHOCOOCTBYET (HOPMUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTBhCS K HHGMOpMALMU, YMEHUIO
oTOHMparh MHPOPMAIIHIIO [T PEIICHHUS TOCTABICHHON 3aa4H.

KommuiekcHOE HCIONIB30BaHUME B Y4EOHOM IIpOLIECCE BCEX BbIINIEHA3BAaHHBIX TEXHOJIOTHUI
CTUMYJIUPYIOT JINYHOCTHYIO, MHTEJUIEKTYaJIbHYl0 aKTUBHOCTb, PAa3BUBAIOT I103HABATEJIbHbBIE
IIPOLIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHUIO KOMIETEHLUH, KOTOPBIMU JIOJDKEH oOsafarh Oymyluuid
CIELIUAJIUCT.

OcHOBHBIE BU/Ibl MHTEPAKTUBHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH BKIIIOYAIOT B CE0sL:

— paboTa B MaibIX rpynnax (KOMaHze) - COBMECTHas IeSTeIbHOCTh CTYAEHTOB B IPYIIE O[]
PYKOBOJCTBOM JIMJEPA, HAIIPABICHHAsS HA PELICHHE OOLIeH 3a1auu IMyTEM TBOPUYECKOIO CIIOKECHHUS
pe3ylbTaToB MHAUBHUAYaJbHOM pabOThl WIEHOB KOMAaHJbl C JIeICHMEM TIIOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TMPOEKTHAsl TEXHOJOTHUS - MHAUBUAYaJIbHas WM KOJUIEKTHBHAsl AESITEIBbHOCTh IO OTOODY,
pacrlpeneeHuI0 U CUCTEMATU3allud MaTepuaja 0 ONPEJECIIEHHOM TEME, B pe3yaprare KOTOpOu
COCTaBIISIETCS IIPOEKT;

— aHaJM3 KOHKPETHBIX CUTyalMil - aHalu3 peallbHbIX MPOOJEMHBIX CUTYyalluid, HMMEBIIUX
MECTO B COOTBETCTBYMOIIEH 001acTu npodeccuoHaabHON JesATENTbHOCTH, W TOUCK BapUaHTOB
Jy4YIINX PEIICHNH;

— pa3BUTHE KPUTHYECKOTO MBILIUIEHUS — OOpa3oBaTesibHAs JESITENbHOCTh, HAlPaBJIE€HHAs HA
pa3sBUTHE Yy CTYJIEHTOB Pa3yMHOIo, pe(IeKCHBHOIO MBIIUIEHUS, CIOCOOHOTO BBIABHHYTH HOBBIE
UJeU U YBUJIETh HOBBbIE BO3MOYKHOCTH.

ITonxox pa3bopa KOHKPETHBIX 3a7ady W CUTYyallMid IIUPOKO HCMOJb3YyeTcd  Kak
npenojaBaTeyieM, TaK U CTYIAEHTaMM BO BpeMs JEKIul, JIaopaTOpHBIX 3aHATHUI M aHalu3a
Pe3yIbTaTOB CAMOCTOSITEILHON pabOThl. DTO 00YCIOBIEHO TEM, YTO MPHU MCCIECTOBAHUU U PEILICHUH
KaX/10l1 KOHKPETHOM 3aJjauil UMEETCsl, KaK MIPaBUIIO, HECKOJIBKO METO/I0B, a 3TO TpedyeT pa3dopa u
OLIEHKH LI€JIOW COBOKYITHOCTH KOHKPETHBIX CUTYaIlHil.

KOJIMYECTBO
Hcnonk3yembie HHTEpAaKTUBHBIE 00pa30BaTebHbIC
Cemectp | Bug 3anarus MHTEPAKTUBHBIX
TEXHOJIOTUHN
4acoB
3aHsaTHs B pexXUMax B3aMMOJICUCTBUS
8 JI, JIP «mIpemnojiaBarelib — CTYAEHT» U «CTYOEHT — 12
CTYJIEHT»
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KOJINYECTBO
Hcnonp3yemble HHTEpaKTUBHBIE 00pa30BaTeIbHbIE
Cemectp | Bun 3anstus WHTEPAKTUBHBIX
TEXHOJIOI'N
4acoB
Hroro 12

Tembl, 3amaHusi ¥ BONPOCHl JJISI CaAaMOCTOSTENBHOW pabOThl MpU3BaHBI C(HOPMHUPOBATH
HaBbIKM IIOMCKa HWH(POPMALMU, YMEHHsS CaMOCTOSTENBHO pacIIupsATh M YIIyOJATh 3HAHUS,
MIOJTyYCHHBIE B XO/€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

[Toaxon pazbopa KOHKPETHBIX CUTYaIUi IMPOKO UCHOIb3YETCs KaK IpernogaBaresieM, Tak u
CTyACHTaMH NIPH MPOBEACHUY aHAJH3a PE3YyIIbTaTOB CAMOCTOATEIBHOM paboThI.

JUia Ui ¢ OrpaHUMYEHHBIMM BO3MOYKHOCTSIMH 370POBbSl IIPEJYCMOTPEHA OpraHu3alus
KOHCYJIBTAllU{ C HUCIIOJIB30BAHUEM AIEKTPOHHOMN TOUTHI.

JUis uL ¢ HapyIeHUsIMU 3pEHMSL:

— B II€YaTHON (pOpMe YBEIMUCHHBIM MIPU(TOM,

— B (popMe 31EKTPOHHOIO JOKYMEHTA.

Jl1s AL ¢ HapyIueHus MU CllyXa:

— B IleyatHou opme,

— B (popMe IEKTPOHHOTO JOKYMEHTA.

JUis u1 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENILHOTO arlapara:

— B TICYaTHOH (opme,

— B (popMe 3IEKTPOHHOIO JOKYMEHTA.

Jis num ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 370POBBSI IIPEAYCMOTPEHA OpraHU3aIis
KOHCYJIBTallU{ C UCIOJIb30BAHUEM IEKTPOHHOM MOUTHI.

JlaHHBI TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA
00yJaromnuxcsl.

4. OueHoYHbIE CPeCTBA A/ TEKYIIEero KOHTPOJIS yCIeBAeMOCTH M ITPOMe Ky TOUHOM
arTecTaluu

4.1(I)0H]1 OLHCHOYHBIX CPEACTB JJIA IMPOBECACHUSA TEKYLICT0 KOHTPOJIA.

1. 3agaun

B xoze BbITIOTHEHUS TA0OPATOPHBIX pa0dOT CTYIEHTaM MPEIaraeTcs ¢ MOMOIIBIO MSTH TEXHOJIOTHIA
napasuieIbHOTO IPOTPAaMMHUPOBAHHUSI BBITIOJIHUTH YETHIPE 3a/IaHUs: YMHOKEHHE BEKTOpa Ha YHCIIO,
CKJIIPHOE MPOU3BEJICHHE BEKTOPOB, YMHO)KEHUE MaTPHIIBI HA YHCJIO0, IPOU3BEICHUE MATPHIL.
Texunomoruu: moroku Windows, moroku Pthreads, moroku Java, OpenMP, MPI. Pe3ynbsrars
BPEMEHU BBITIOJTHEHHUS HA OJTHOM M TOM K€ 00beME BBIYHUCIICHUH HEOOXOMMO 3aMePATh Ha OJTHOM,
JIBYX W YETHIPEX MMOTOKAX, 3alUCaTh B TAOIHILY U MPOAHATM3HPOBATh.

2. [IpoekTsl.

CryneHTaM npeu1aracTcsi BBIIIOJIHATE IPOEKTHI B KOMaHaxX 2-3 4el0BeKa, IOATOTOBUTH U
3aIIATHUTH JTOKJIAJ 10 TEME IIPOEKTA, OATOTOBUTH TE3UCHI IS y4aCTHs B CTYEHYECKON
koH(pepenun @KTullM i crarbio 171 MyOIUKaIiK B XKypHaie, ony0IMKOBaTh UCXOIHBIN KOJ
Ha GitHub.

Tembl MPOEKTOB:

1. MMX/SSE

C nmomou1b0 BEKTOPHBIX HHCTPYKLMH niporieccopa MMX mnu SSE BBIOIHUTH OJHY U3 ONEparuil:
- CKaJILIPHOE IIPOU3BENICHUE BEKTOPOB;

- YMHOXXECHHUE MaTPULI;

- HAX0XJCHUE MUHUMYMa;
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[TpotectupoBath Ha 60JIBIIOM 00BEME JAaHHBIX U CPABHUTH C OJTHOIIOTOYHOM peanu3amuei.

2. OpenCL

C nomomibto OpenCL BBINOJHUTE OAHY U3 ONEpaIui:

- CKaJILIPHOE IIPOU3BENICHUE BEKTOPOB;

- YMHOXCHHUE MaTpHILI;

- HaXOKJCHUE MUHUMYMA;

[TpoTectupoBaTh Ha OOJIBIIOM 00bEME TAaHHBIX U CPABHUTDH C OJHONOTOYHON pean3anueii.

3. Nvidia Cuda

C nomomipto Nvidia Cuda BBITOTHUTE OJTHY M3 OTICPALIHA:

- CKQJIIPHOE TIPOU3BE/ICHNE BEKTOPOB;

- YMHO)KEHHUE MaTPHIL;

- HaXOXKJICHHE MUHUMYMA,

[TporecTrpoBaTh Ha OOJILIIOM 00BEME JTAHHBIX U CPABHUTH C OJTHOTIOTOYHOM pealli3alieH.

4. WebCL

C omoripio WebCL BBITOTHATE OTHY U3 OTIEPAIIHIA:

- CKaJIIPHOE IIPOU3BE/ICHNE BEKTOPOB;

- YMHOXEHHUE MaTPHILI;

- HaXOKJCHNE MUHUMYMa;

[IporecTrpoBaTh Ha 00JIBIIOM 00BEME JAHHBIX U CPABHUTH C OJJTHONIOTOYHON peain3aluen.

5. Web Workers

C nomomursio Web Workers BBINOTHUTD OJIHY U3 OTIEPALIHIA:

- CKaJIIPHOC MPOU3BCACHUC BECKTOPOB,

- YMHOX>XCHUEC MATPHII;

- HAXOXIACHHNC MI/IHI/IMyMa;

HpOTeCTHpOBaTB Ha 6OJIBH_IOM 06’beMe JaHHbIX U CPABHUTH C 0I[HOHOTO‘1HOI71 peanmaul/leﬁ.

6. Cilk

C nomomipio Cilk BBIMOTHUTE OJTHY U3 OTIEPALIHIA:

- CKaJIsIpHOE IIPOU3BEIEHUE BEKTOPOB;

- YMHOXEHHUE MaTPHILI;

- HaXOKJ€HNE MUHUMYMa;

[IporecTrpoBaTh Ha 00JIBLIOM 00BEME TaHHBIX U CPABHUTH C OJJHOTMIOTOYHOW peanu3aluen.

7.TBB

C nomomnibto TBB BEINOMHUTE OAHY U3 ONE€pauii:

- CKQJIIPHOE MPOU3BEJICHUE BEKTOPOB;

- YMHOKEHUE MaTpHULL;

- HAXO0KJICHUE MUHUMYMa;

[TporecTupoBaTh Ha OONIBIIOM 00BEME TaHHBIX U CPABHUTH C OJJTHOTIOTOYHOM pean3ainen.

8*. HamucaTh mporpammy, IepeHOCSIIYIO 3allyIIeHHbIH MPOo1ece C OJHONW BUPTYaTbHONW MaIIMHbI
oz ynpasieaueM OC Linux Ha apyryro.

9*. Peanm3oBarh mpuMep napayieTbHON 00paboTku JaHHbIX Ha maTdopme Android.

10*. Peanu3oBath nmpuMep mapauieibHOW 00padoTku qaHHBIX cpeactBamu Trik DSP wmm
STM32F4 DSP.
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11*. Peammn3oBars momns3oBareinbckue noToku st OC Linux wim Windows.
12*. Peann3oBaTh MHOTOITIOTOYHOCTh Ha MUKpOKOHTpoJuiepe STM32 (siampo Arm Cortex).

13*. 3amaya B karajore 1.NStars — HOMCK ONTUMAIBHOTO MapIIPyTa U TAPaMETPOB MUCCHH TI0
HCCIJIEIOBAaHUIO 3B€3/1 U IOUCKY BHE3EMHOM JKHU3HH.

14*. Peanu3oBath MporpaMMmy IMoMcKa ONTUMAIBHOM pa3pe3KH 3alaHHOTO MPSMOYTOJIbHUKA (JICHTA)
WJIM MHO’KECTBA 3aJIJaHHBIX MPSIMOYTOJILHUKOB (JIMCTHI) HA MHOKECTBO 3a/IaHHBIX BBITYKIIBIX
MHOTOYTroJIbHUKOB. [Ipu pa3peske Bce 3a1aHHBIE BHITYKIIbIE MHOTOYTOJIBHUKH HE JIOJKHBI
nepecekaThbcs. boee onTuMankHON cunTaeTcs Ta pa3peska, Mpu KOTOPOil BBICOTa
MCTOJIB30BAHHOTO MPSAMOYTOJIbHUKA MEHbIIIE (JICHTA) WA KOJIMYECTBO MCTIOIb30BAHHBIX
MPSIMOYTOJIBHUKOB MEHbIIIE (JIUCTHI).

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

16*. Peann3oBats mapasienbHoe 00ydeHne U paclio3HaBaHue W300paKeHU CBEPTOYHBIMU
HeHpOHHBIMHU ceTsiMu 110 O6a3elmageNet.

17*. Peanu3oBaTh mpo3pavHo napaiesibHoe Berauciienue findall, label wim nctuaHOCTH TipeuKkaTa
B SWI Prolog ¢ ucnons3oBanuem norokosB Ha CPU uinu GPU.

18*. PeanuzoBaTh OMOIMOTEKY ISl MPO3payHbIX MapaenbHbix Berurcienuii Ha GPU B Clojure.

19*. HanucaTh npuiioxeHue, onpeensoliee Ha3BaHue KOMIIaHUH WK UM (u3. Tula 1no
IIOYTOBOMY aJIpecy.

20*. HarncaTh BeO-CEpBUC, ONPENEISIONINI 1TOJT BIIaJIeblla aKKayHTa B MHCTarpaMme.

21%*. HamucaTh npusiokeHue JIsl aBTOMaTHUYECKOIro yIpaBieHUs KaMnaHusaMu B SInaexc Jupexr
JUIsL UHTEPHET-Mara3uHoB.

22*, Peanu3oBaTh 06yquI/Ie " pacClio3HaBaHHUEC Ir'oJIOCOBBIX KOMaH[ JJIA MOOUJIBLHBIX pO6OTOB.

23*, Hamucarts IMPUITOKCHUC IUIA ITOUCKA CXOXKHUX I10 IMapaMeTpaM aKKayHTOB B COILI. CCTAX C
3aaHHBIM MHO>XCCTBOM aKKayHTOB.

24%*, Peann3oBaTh JIOKAJIU3AIMIO U ONPECIICHHE Pa3MepOB OrKaiiiero o0beKTa mo
M300paXEHUIO C IBYX KaMep M JaHHBIM JaTUMKOB PACCTOSHUS B PEalbHOM BpEMEHHU.

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

26*. Peann3oBaTh MalllMHHOE 06yquI/Ie OINTUMAaJIbHON MOXOAKH HA MECTHOCTH AJI1 MHOTOaréHTHOM
CUCTEMBI XCKCAIIoa0B.

27*. Peanu3oBaTh MalllMHHOE 00y4YeHHE ONTHUMAaJIbHBIX TAPaMETPOB €3/1bI 110 JINHUU IS
MHOT'OAar€HTHOW CHUCTEMBI KOJIECHBIX POOOTOB.

28*. Peanu3oBaTh CHCTEMY pacro3HaBaHUS JKECTOB IO JAHHBIM OT MEPUYATKH C TaTYMKaMH H3ruda
Ha Manblax.

29%*. Peann3oBaTh CHCTEMY paclo3HaBaHUS ’KECTOB M0 JAHHBIM OT AAaTYUKOB cMapT(doHa.
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30*. Peanmn3oBaTh CUCTEMY COCTABJICHUS ONTHUMAJIBHBIX PacIIMCaHui A7 paKybTeTa.
31*. Peann3oBarh NOJACHCTEMY IUIAHUPOBAHUS OTITYCKOB a1t CRM.

32*. Peann3oBarh CUCTEMY IUITAaHUPOBAHMS 3aKa30B mocTaBiukam 1t MoitCknan, Kimacc365 win
1C: Ilpeanpusitue.

33*. Peanu3oBath cepBep Ui yIpolneHHoi Bepcuu mporokoia ModBus o TCP/IP (6unapHblii u
ASCII Bapuant), UDP, Be6-coketsl u kinenToB Ha C/C++, Java, Android u JavaScript ms
OJTHOBPEMEHHOM 3aITMCH U YTEHUS TAHHBIX IO PA3HBIM IIPOTOKOJIAM.

4.2 ®oH OLIEHOYHBIX CPEICTB JJIS MPOBeeHUs MPOMEKYTOYHOM aTTeCTaAlMH.

33‘{eTHO-3K3aMeHaHI/IOHHbIe MaTepHuaJibl 1Jisd l'lpOMe)KyT()‘{H()ﬁ arrecranmuun (3K3aMeH)
Hepeqeﬂb ROMHeTeHHHﬁ, NMPOBEPACMBIX OLICHOYHBIM CPEACTBOM:

[TK-5 roToBHOCTBIO K HCIOIB30BAaHUIO COBPEMEHHBIX CHCTEM TPOTPAMMHBIX CPEICTB; OTIEPAIHOHHBIX
CHCTEM U 000JI0YEK, CEPBUCHBIX MIPOTPAMM.

OIIK-7. crtocoOHOCTBIO HCIONMB30BATh 3HAHVSI OCHOBHBIX KOHIETITYalIbHBIX MTOJMIOXKEHUN (PYHKIIMOHAIHHOTO,
JIOTHYECKOTO, OOBEKTHO-OPUECHTUPOBAHHOTO W BH3YaJbHOTO HAIMPABICHUH IMPOrPaMMHUPOBAHUS, METOIOB,
CIIO0CO0OB U CPENCTB Pa3pabOTKH MPOrpaMM B paMKax 3THX HAIpPaBICHUH

Bonpoch 1151 IPOMeKYTOUHOM aTTeCTAIMU 110 UTOIaM OCBOEHHS TMCHUIIIMHbBI:

1.YpoBHU pacnapaijieIMBaHUsl BBIYMCICHHUI: HE3aBUCUMOCTbD Y3JI0OB,
KOHBEHEpHU3allKsl, IApaJUICIbHbBIE U PACIIPEACIICHHBIC BEIYUCICHHUS.
Onpenenenne NOHIATHN: TapaJUIEIbHbIE BBIYUCIEHUS, CYIIEPKOMIIBIOTED,
KJIacTep.

2.Heo0xoauMoCTh BEICOKOIIPOU3BOJUTEIbHBIX BEIYMCICHUN. [IpnunHbl
OTpaHMYEHUS POCTa TAKTOBOM 4acTOTHI IpoueccopoB. Knaccuduxarmst
Onunna (SISD, SIMD, MISD, MIMD), noHsTrHe MyTbTUIIPOIIECCOPOB U
MYJIBTUKOMITBIOTEPOB.

3.CISC- u RISC-npouieccopsl. OcHoBHBIE uepThl RISC-apXuTeKTypBhl.
4.11oBblIIEHNE TIPOU3BOUTEIBLHOCTH IPOLIECCOPOB 3a CUET KOHBEHEpU3aIIUH.
VYcnoBus onTUMabHOTO (PYHKIIMOHUPOBAHUS KOHBEHepa.
5.CynepkoHBelepHbIE U CylepCKalsipHbIe Mpolieccopbl. Brinenenue
He3aBUCUMO paboTaromux ycrpoiicts: U, FPU, MMU, BPU.

6.[1oBBIIIEHNE TPOU3BOUTENBHOCTH MPOIIECCOPOB 3a CUET BBEICHUS
Komr-namsatu. Kommm: equnsiii, ['apBapckuit, ¢ npsMoii 3amichio, ¢ 00paTHOM
3aMKCBIO.

7.CornacoBaHue K311l B MyJIBTUIIPOLECCOPHBIX CHCTEMAax C 00IIel NamMsThIO.
8.IIporpamma, npoueccop, npouecc. OCHOBHBIE COCTABIISIONINE MTPOIIECCA,
COCTOSIHHS IIpo1ecca.

9.Bunel pecypcoB: anmnaparHble, IpOrpaMMHBIE, aKTUBHbIE, TACCUBHBIE,
JIOKAJIbHBIE, pa3AeisieMble, IOCTOSIHHbIE, BPEMEHHBIE, HEKPUTHYHBIE,
KPUTHYHBIE.

10.Tumnb! B3auMoAEHCTBHUS MPOLIECCOB: COTPYAHUYAIOIINE U KOHKYPUPYIOIIHE
npouecchl. Kputnueckue cekium, B3aMMHOE UCKITIOYEHHE TIPOLECCOoB (3a1a4).
[Tpo6sembl, BO3HUKAIOIIKE PU CHHXPOHU3ALIMH 3a/1ay.
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11.MexaHu3mbl B3aMMOJIEUCTBUS IPOLIeCCOB. Pa3aensieMast naMsTh.
12.MexaHu3MBbI B3auMoelcTBUS mpoiieccoB. CeMadophl.

13.MexaHu3Mbl B3aUMOACHCTBUS MporieccoB. CUTHAIBI, COOBITHS.

14.IToroku (autH, threads). CpaBHeHUE ¢ mpoiieccaMu. Pecypchl, IPUOPHUTETHI.
15.Anroputm Jlekkepa.

16.Co3nannie, yHUUTOXKCHHUE U OXKUIAHUE 3aBEPIICHUS paboThl TOTOKOB Windows.
17.Cunxponu3zanus motokoB. Kpurnueckue cexuun Windows.

18.Co3nanme, yHUUTOXKEHHUE M O’KUAAHUE 3aBepIIeHUs paboTsl moTokoB POSIX
Threads. Bapsepsr B POSIX Threads.

19.CunxpoHnu3zanus moToKOB. MBIOTEKCHI: BUbI U OTIEPALIMH HAJl HUMH.
Mpiorekcsl B POSIX Threads.

20.Cucrema MPI. ITonsitue napamnensHoii mporpamMbl MPI. O6mas
xapakrepuctuka. Co3nanue u 3aBepuienne MPI-iporpammel. [lonydyenue

paHra nporecca 1 konuuectna npoueccos. Ctpykrypa MPI-nporpammst.
[Tpumep.

21.Toueunsie 0OMeHbI TaHHBIMU MeXxy nporeccamu MPI-iporpammel. ba3oBbie
tunsl MPIL. Ilpumep. OgHoBpemenHsbie ipueM u nepenada B MPL.
BydepurzoBanblii, OJOKUPYIOIIHIA, HEOTOKUPYIOIIHA METOBI TIEpeIadn

JAHHBIX.

22 KonnexktuBHble B3auMoeicTBus nporecco MPI. Tlepenaua naHHbIX OT
OITHOTO Tporecca BceM mpoieccam. COOp TaHHBIX Ha OHOM IPOIIECCE CO BCEX
IIPOLIECCOB.

23.KomnektuBHbie B3aumoeicTBus npoueccoB MPI. O6o01mennas nepenada
JaHHBIX OT OIHOTO IpoIiiecca BceM mporeccam. OO00IIEeHHBIN cO0p JaHHBIX Ha
OJTHOM IIPOLECCE CO BCEX MPOLECCOB.

24 KomnnexktuBHble B3auMoeicTBus npoureccoB MPI. Cunxponusanus
BBIYMCIICHHUI. ABapUITHOE 3aBEPILIECHUE.

25.Coznanue rpynn B MPI u ynipaBienue umu.

26.Ynpasnenue kommyHukaropamu B MPL. Co3nanue u yHuuTOXKEHUE
KOMMYHHKATopa.

27 ITponsBoansle Tunbsl B MPI. Kapra tuna. XapakTepucTuku THIIA.
28.ITpousBoansie Tunsl B MPIL. HenpepriBHbIl ciocod co3nanus. Perucrpanus u
0CBOOOK/ICHHE THIIA.

29.ITpousBoansie Tunsl B MPI. BekropHslil cioco6 co3nanus. Perucrpamus u
0CBOOOJK/ICHHE THIIA.

30.ITpousBonnsie Tumnbl B MPI. MHnekcHsIl criocod coznanus. Perucrpanus u
0CBOOOK/ICHHE THIIA.

31.IIpousBonnsie Tunsl B MPL. CTpykTypHBIi criocob coznanus. Peructpauus u
0CBOOOK/ICHHE THIIA.

32.Bupryanbsnsie Tononoruu B MPI: gexaproBa Tomomorus.

33.Bupryansnsle Tonojaoruu B MPI: Tonosnorus rpaga.

34.Texnonorust OpenMP: o611ast XapakTepucTrKa, MOAEIb TPOrpaMMUPOBAHUS,
MOJIEJb IaHHBIX, IOCIIeI0BaTeNIbHbIE U NapaJuleibHbIe 001aCTH, 3aMep
BpPEMEHH.

35.Texnonorust OpenMP: MacTep-1oTOK, NOTYyYEHUE paHra, KOJIMYECTBA IIOTOKOB,
KOJIMYECTBA MPOLIECCOPOB, 3aJaHHE KOJMYECTBA MOPOXKIAEMBIX TTOTOKOB,
JTUPEKTUBBI master u single

36.Texnonoruss OpenMP: napasienbHbI€ [IUKIIBI, COKpALIEHHAS 3aMHCh,
penyKuus.

37.Texuonorust OpenMP: cuHxpoHHU3a1Us TOTOKOB, Oapbepbl, KPUTUUECKUE
CEKLIMHU, aTOMapHbIE OIIepaIiy, 3aMKH.

38.XapakTepuCTUKH TUIIOBBIX CXEM KOMMYHUKAIIMH B MHOTOIIPOLIECCOPHBIX
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BBIUHCIUTENbHBIX CUCTeMax. [IpuMepsl TOMOMOTUi CEeTH Nepeiadyn JaHHbIX.
Tonomnorus ceTn BBIYUCIUTENBHBIX KIACTEPOB. XapaKTEPUCTUKH TOIIOJIOTHHN.
39.01eHKa TpyIOEMKOCTH OCHOBHBIX Omepaiuii nepeaadyn naHHeix. [lepenaya
JaHHBIX MEXKIY ABYMs poleccopamu cetu. llepenaya naHHbBIX OT OHOTO
IpoLeccopa BCEM IMPOLECCopaM CEeTH.

40.0nuenka TpyA0EMKOCTH OCHOBHBIX Ollepalyii nepenauu AanHbixX. [lepenaua
JAHHBIX OT BCEX MPOIIECCOPOB BCEM IMPOIIECCOPAM CETH.

41.01eHKa TPYIOEMKOCTH OTepalluii epeaadu JAaHHBIX JJIs KJIIACTEPHBIX CUCTEM.
Monenbs X0OKHH.

42.I'pad «omepanwu U oniepaHab» U BOZMOKHOCTH pacrapaslieTHBaHUs
BBIYHCIICHUI, MUHUMAJILHO BO3MOXKHOE BPEMSI BBIIIOJIHEHHUS MTapaJIeIbHOTO
anropurma. [Ipumep.

43. IToTOKM ¥ MPUMHUTHBBI CHHXPOHH3AIIMU Java.

44. TlapamienapbHOE MPOrpaMMHUPOBAHUE M TPaH3aKIMOHHAs amsTh B Clojure.

D@OC npoMEeKyTOUYHOW aTTeCTallMd COCTOMT M3 BOMNPOCOB K JK3aMEHY M 3aJad TEKYILIero
KOHTPOJIS TIO JMCIUTUINHE.

DK3aMeH 10 JUCUUIUIMHE MpecieayeT LeNb OUEHUTh paboTy CTyAeHTa 3a Kypc, MOJydeHHE
TEOPETUYCCKUX 3HAHMM, WX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIUICHHS, MPUOOPETECHUE
HABBIKOB CAMOCTOSTEIBHOW padOThl, YMEHHE NPHMEHSATH ITOJYYCHHBIC 3HAHUS JUIS PEIICHUSI
MPAKTUYCCKHUX 3a/1a4.

dopma poBeIeHUs IK3aMeHa: TUChbMEHHO, ITMCHBMEHHO.

DK3aMeHaTopy MPeIoCTaBiIsieTCs MPaBo 3a7aBaTh CTYAEHTaM JOMOJHUTEIbHBIE BOIPOCHI 1O
Bcell yueOHOU IporpaMMe JTUCIUATLINHBL.

Pesynbrar ciaum 3K3aMeHa 3aHOCUTHCS TPEIOAaBaTeeM B SK3aMEHAIIMOHHYIO BEIOMOCTh U
3a4CTHYIO KHHKKY.

OneHuBaHNe YpOBHS OCBOCHMSI JTUCIHUIUIMHBI OCHOBBIBAETCS HAa KAa4eCTBE BBITOJHEHUS
CTYIEHTOM 3a/iad 3a CEeMeCTp, WHIAMBUAYAIBHOTO 3aJlaHusl / MPOEKTa W OTBETOB HAa BOIPOCHI
9K3aMeHa. 32 OTBETHI Ha BOIPOCHI SK3aMeHa faetcs 10 20 6aios.

0 0ajJIOB: HEMOHMMAaHUE CYINHOCTH H3JIaraeMbIX BOIIPOCOB, I'pyOble OIMMOKH B OTBETE,
HEYBEepPEHHBIC M HETOUHBIE OTBETHI HA JIOTIOJIHUTEIbHBIE BOIPOCH IK3aMEHATOPOB.

1-10 6annoB: 3HaHME U TOHUMAHWE OCHOBHBIX BOIPOCOB IMPOTPaMMBbI, CTYACHT YKa3al
HamnpaBlieHUE pPelIeHHs] UHIUBUAYAIbHON 3aJaui; YaCTUYHO OTBETUJI HA J[Ba BOMpoca OujeTa Uiu
JOCTATOYHO TIOJTHO OTBETHJI XOTS OBl HA OJIUH BOIIPOC.

11-15 6asnoB: TBEpABIE W TOCTAaTOYHO TOJHBIE 3HAHHS BCEro MPOTPAMMHOIO Marepuana,
MOCJIC/IOBATEIIbHEIE, MPaBUIIbHBIC, KOHKPETHBIC OTBETHI HA MTOCTABJICHHBIE BOIPOCHI TIPH CBOOOTHOM
pearupoBaHMM Ha 3aMeyaHHs IO OTJAEIbHBIM BOINPOCAM; JOCTAaTOYHO MOJIHO OTBETWJ Ha JBa
BOIIpOCA.

16-20 6GayuioB: TTyOOKHME WHCUYEpIBIBAIOIINE 3HAHUS BCEro MPOTPAMMHOIO MaTepuana,
JIOTUYECKH TOCIIeIOBATEIbHBIC, TIOJTHBIC, TPAMMATHYCCKH MPABUIbHBIE W KOHKPETHBIC OTBETHI Ha
BOMPOCHI SK3aMEHAIIMOHHOTO OHIIeTa U IOTIOJHUTEIbHbIE BOPOCHI.

Kpurepun onenku:

Orenka
YIOBIETBOPUTEIBHO Xopomo OtinuHO
ot 70 1o 79 Oamios ot 80 1o 89 OamnoB 90 niu Oonee O0anIoB

OHeHO'-IHI)Ie Cp€acTBa AJid MHBAJWAOB W JIMI C OTPaHWMYCHHBIMHU BO3MOXHOCTAMU 3J0POBLA
BBI6I/IpaIOTC${ C Y4C€TOM UX MHAUBUAYAJIbHBIX HCI/IXO(i)I/ISI/I‘-ICCKI/IX 0COOEHHOCTEH.

— IIpHu HeO6XO)II/IMOCTI/I HWHBaJIWJaM H JIMOaM € OTpPpaHUYCHHBIMHU BO3MOXHOCTAMH 310POBbBA
IpeaoCTaBIACTCA NOMMOJHUTCIIBHOC BPEMA IAJId ITOATOTOBKH OTBETA HA 9K3aMCHC,
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— NPU TPOBEACHUU MPOIEAYPHl OIICHUBAHHS PE3YJIbTaTOB OOYYEHUS HHBAJIHMIOB W JIUI C
OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI MPEIyCMATPUBACTCS HCIIOJIB30BAHHE TEXHUYCCKUX
Cpe/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIyaTbHBIMH OCOOCHHOCTSIMU;

— TpU HEOOXOAMMOCTH JJIsi OOYYAIOIIUXCS C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 30POBbSI U
WHBAJIMIOB MPOILEAypa OIICHUBAHMS PE3yJIbTaTOB 00YYCHUS 10 JUCIUIUIMHE MOXKET ITPOBOJUTHCS B
HECKOJIBKO JTAIloB.

[Iporienypa olieHUBaHHS pPE3YJAbTaTOB OOYYEHHS WHBAIMIOB M JIMI[ C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbsI 10 JUCIUIUIMHE TPEIyCMaTPUBACT IMPEIOCTaBICHUE WHGOpMAIUU B
¢dbopmax, aganTUPOBAHHBIX K OTPaHUYCHUSIM UX 30POBbS U BOCIIPHUSITHS HHPOPMAIIHH:

J1J1s1 JTUIL C HAPYIICHUSIMH 3PEHHSL:

— B IIEYaTHON ()OpMe yBEIHMUCHHBIM MPUDTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUJist U1 ¢ HApYIICHUSIMH CITyXa:

— B TICYaTHOU (opme,

— B popMe IEKTPOHHOTO JOKYMEHTA.

Jyist TUII ¢ HapyIICHUSIMEA OTIOPHO-/[BUTATEIHHOTO armapara:

— B IleyatHou opme,

— B (popMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBI TEpeYeHb MOXET OBITh KOHKPETH3MPOBaH B 3aBHCUMOCTH OT KOHTHHTEHTA
00yJaromnmxcsl.

5. IlepeyeHb OCHOBHOW U JONOJHUTEIbHON y4e0OHOI JIUTEepaTypbl, HeOOX0AMMOM I
OCBOECHHUSA JUCIHHUIIIHHLI,

5.1 OcHoBHas JuTeparypa:

1. CagenbeB B. A. , HTeitn6epr b. f. PacnapannenuBanue nporpamMm: yueOHuK. M3narenscTBo
OxHoro ¢enepansuoro yausepcuteta, 2008. 192 ctp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book _id=240965

2. Teopus U mpaKkTHKa MapajlieNbHbIX BBIYUCIEHUH : yueOHoe nocobue / I'eprens, Buktop
[TaBnmoBuy ; B. I1. T'eprens. - M. : BUHOM. Jlaboparopus 3nanumii: IHTepHET-YHUBEpCUTET
Nudopmarnmonnsix TexHonoruid, 2007. - 423 c.

Z[J'ISI OCBOCHUS JUCHUIIIMHBI UHBAJIMAAMU U JIMITAMH C OIrPAHUYCHHBIMU BO3MOKHOCTAMUA
310pOBbA UMCIOTCA U3AAaHUA B OJICKTPOHHOM BUJIC.

5.2 lonotHUTEIBHAS JIATEPATypa:

1. BrluncnurenbHasi MaTeMaTuKa U CTpykTypa anroputMoB / B.B. Boesoaun; Bi. B. Boeonun ;
Mock. roc. yH-T uM. M. B. JlomoHoCOBa. - 2-¢ u3n., crep. - [M.] : UznarensctBo MockoBCKOro
yHuBepcuteta , 2010. - 166 c.

2. OCHOBBI BBICOKOIIPOHU3BOIMTENBHBIX BBIUMCIIEHHH : yueOHoe nocooue / K.E. Adanacnes, C.B.
Crykonos, B.B. Mansienko u ap. - Kemeposo : KemepoBckuii rocy1apcTBEeHHbIN YHUBEPCUTET,
2012. - T. 2. TexHoi0ruu NapajsiensHOro nporpaMmupoBanus. - 412 c. - ISBN 978-5-8353-
1246-7 ; To xe [DnexTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232204
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6. Ilepeuens pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEpHETY,
HeO00XOIMMBIX /1JI51 OCBOEHUS TUCUMILINHBI

- Yueonsiii kypc CS338. MHOTONPOIIECCOPHBIE BHIUYUCIUTEIBHBIC CHCTEMBI U TIapAJIICIbHOE
MporpaMMHUpPOBaHUE
http://www.hpcc.unn.ru/?doc=98

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

- Hurepner-Yuusepcuter CynepKoMIIbIOTEpHbIX TexHOMOTrHi

http://hpcu.ru/

- Y4yeOHbIe KypCchl HHTEPHET-IICHTPA CUCTEMbI 00pa3oBaTeIbHbIX pecypcoB B oomactu CKT
http://hpc-education.ru/?g=node/19

7. MeTonnueckue yKkazaHus AJisi 00y4alouuxcs M0 0CBOCHUIO 1 CHUIITTHHbBI

IIpu pemenun 3aaa4 1a00paTopHbIX pabOT CTYAEHTaM PEKOMEHYEeTCsl O3HAKOMUTHCS,
CKOMIIMJIMPOBATh U BBIIOJIHUTH IPUMEPHI KOJa, pa3paboTaHHbIE BTOPOM yUEOHOMN MPOTrpaMMBbl.

[Ipu pemenuu 3anau € ucnonb3zoBanueM OpenMP u MPI pekomeHyeTcs 03HAKOMUTBCS C
MaTtepuaiaMu u npuMepamu u3 kypca CS338. MHoromnpoeccopHble BHIYUCIUTEIbHBIE CUCTEMBI U
napasienbHOe MPOrpaMMHUPOBAHHE.

B kadecTBe crcTeM IpOrpaMMUPOBAHUS IS PEIICHUS 33]a4 M H3YYCHHSI METOJIOB H
aJITOPUTMOB, ITPUBEJICHHBIX B JICKIHIX, PEKOMEHYETCS UCIOIb30BaTh HA MPAKTUYECKUX 3aHATHIX
U MIPH CaMOCTOATENIbHON pabore kommuisiTopel Microsoft VisualC++ wim GNUGCC. s
3¢ GEeKTUBHOTO MPOrpaMMHUPOBAHUS PEKOMEHTYeTCsl UCTIOIb30BaTh BCTPOCHHBIN OTIaauuk Visual
C++ wu, nipu ucnonp3oBaanu GCC, GDB. Takxke reooxoaumbl ondmmorekn POSIX Threads u
MPI (nanpumep, MPICH2 wiu OpenMPI).

8. IlepeueHb MH(POPMAIHOHHBIX TEXHOJOTHI, HCMOJIB3YeMbIX MPH OCYIIECTBICHUH
00pa3oBaTeJIbHOTO MPoIlecca 1Mo JUCIUTLINHE

8.1 Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHH.

— IIpoBepka noManIHUX 33laHU U KOHCYJIBTUPOBAHUE ITOCPEACTBOM HIEKTPOHHOM MOYTHI U
coLMalbHOU ceTh BroHTaKTe.
— Mcrnonb30BaHue IIEKTPOHHBIX IPE3EHTAMI IIPH IPOBEACHUH MPAKTUYECKUX 3aHATHM.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 o0ecreyeHmsl.

1. Kommmunstopst sizeika C/C++: Microsoft Visual C++ wim GNU GCC;

2. bubnuoreka POSIX Threads;

3. bubnmuorexa MPI (manpumep, MPICH2 nunu OpenMP);

4. Java, Clojure.

5.IIporpamMmmHoe obecrieueHue st 6e30MacHOro 0ToOpakeHus Mpe3eHTalul

8.3 IlepeyeHb MH(POPMALTMOHHBIX CIIPABOYHBIX CHCTEM:

1. CripaBouHo-nipaBoBas cucreMa «Koncynerant [Tmrocy (http://www.consultant.ru)
2. Dnexrponnas oudanoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
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9. MarepuajibHO-TeXHHMYecKasi 0a3a, He00OX0AMMAsA ISl OCYIeCTBJICHHUSI 00Pa30BaTEeILHOI0

nmpouecca mo IMCHUIJINHE

MarepuanbHO-TEXHUYECKOE 00eCIeueHne TUCIUIIINHBI 1

No Bun pabor
OCHAIIICHHOCTb
1. JlekuuoHHBIE 3aHATUS | AynurTopus, YKOMILIEKTOBaHHAs CHeUalIn3upOBaHHON
MeOEeIbI0 U TEXHUYECKUMU CPEACTBAMH 00yUeHUs
2. JIaGoparopHble 3aHATUSA | AyAUTOpHS, YKOMILIEKTOBaHHAs CHeuaIn3upOBaHHON
MeOenpl0 M TEXHHYECKUMHU  CpeACTBaMU  OOydeHus,
KOMIBIOTEpaMH, MPOEKTOPOM, MPOrPaMMHBIM 00ecIieueHuEM
3. Texymui KOHTpOJIb, | AynuTopusl, YKOMIUIEKTOBaHHAs CIielIMaIu3upPOBAHHOMN
IIPOMEKYTOUHAS MeOenpl0 M TEeXHHYECKHMMM  CpPEACTBaMH  OOydeHwus,
arrecranus KOMITbIOTEPaMH, MPOrpaMMHBIM 0OecTiedeHHEM
4. CamocTosTenbHast Kabuner s caMoCTOATENbHOM palbOThl, OCHAIICHHBIN
pabota KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOIKIIOUEHUS K

cetn «/HTEpHET»,IPOrPAMMOM  JKPAaHHOIO YBEIWYEHUA U
00ECIEeYEeHHbIH JOCTYIIOM B 3JIEKTPOHHYI HH()OpMaIlMOHHO-
00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.
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